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: CV3 BOILIU

XO3HUPrH 3aMOH AHOPTraHMK KHMME Japciauru oaasra KViiwaaasiran ta-
Aa6aap 6y dainnr Tapuxuil pUBOXTANMIWNEG B OAHI OHNMIONIIH KaHTa
Kypiiy pexaaapura xapod 6cepa oaaauran 6yanuIn Kepak.

XIX acpaa MabLIauAst KOHIAP., MCTLIAYPryusira Xoc kapachaap. wia,

tHHH, KHCI0Ta, acoc (MIIKOP) Ba Ty3aap Mwaab MuKapHuira aoip Tax-
JHAHR TAIKHKOTAAP 2CoCH1a PHBOX TONTAH AHOPraHiK KHMC V3lHHHT fiyHa-
HUIN KUXATHIAH OPravik KUMEaaN anya yaoxaa 6§16, kumesiii gauaap
LATOPHAA HKKHHUM YPHILIK dTaafarad Hau. Ywa 3aMoH KHMErapaapH coaa
Taficpaaw. cyabdaTt KICIOTAHH KATAIM3ATOP MUWITHPOKHAa Hwaad unKa-
PHIL, MaxXCyc NYIaTaap apaTHl, MCTLUUHUYHOCIHK COXACIIark Xapaci-
Japuit ¥3aapunnnr 6upunuy ypitgarye sysadubakuataapsit aeb buaap
sanaap. . Y. MenacaceBunir 1aspiit KOV Ba JaBpiii CHCTCMACHIHUT
Kawd >ruauy YTran acpuuir oaaMmyay samuli sMveaduparisiti 6¥aam.
By xaw@guéT anopraHMk KHMENsHr XX acpaars Jranaarag XoJ aTHin Bl
YHHIIC SINr acpaary smgidaciig pexatab 6epass. '

XX acp kuMm¢ danis WTTaTYpbatIap 6t pHsoXIANIn. TCPMOIHHA-
MHKABKHT MyBahDAKHATIIPI AHOPrAHIK KHMEHHNT PHBOAIMIMIINE KaT-
Ta TabCHP KYpcaTaH., IICKTP TOKHM eplaMuaa Xasolai azor (Il) okcuannu
oasw, Fabep ycyamaa CHHTCTHK amMMuaK HWwAab unkapiny iiyara Kyimaan;
PaAAMOAKTHRIMKKA OMA HAMHI BA aMmaauil wwap pyeobra wuxan. Mariuii-
opralnk cHHTeap Tydaiian By KOOPAMHALKOH BHPHKMANAP KHMECHIIHMNT
Ha3apHilt Ba amMainit acocaapu Mabaym MmysaddakusaTaapra dpuian.

Moaga Ty3uamwra JoHp HalapUSIApHMHT PHBOXAIHHIM AHOPIrIHNK
KMMEHH Xyaa MyxuM mysacpdaksaTnap Tomon itynantupan. XX acpusur
50-ituanapura xeaub, oanmIap AAPO EKHAFUCHHHIIN MOXHATHHIL Ba 1aBpHii
CHCTCMACHIATH YpaHAaH KCIHHIH JACMCHTAAD CHHTCIMHH VIaWITHPHILIT
smyBadupak 6Vaamaap. JaBpuil CHCTCMAHMHE DHT OFHP 3ACMCHTIAPH BA Y.ap-
HHMT OHPHKMAIAPHIH TAAKRKOT ITHIL COXACH PAAHOAKTHBARK GHIAH d10-
KAROp IKALIHTH Ty(aiian aHopraHuk KHMEHRNE sl 6up coxackt — pa-
AHOKHME fiYHa MK apatinan. by coxaunnur mypaddakuatTiapi KOCMOKHM-
¢ra KaTra TabcHp KYpeatan; HaTHd KHMEBHIT DACMCHTIAPHIHT CHHTC3N
loaayiapaa coanp 6yanuanry XakHaary rostap Tyrpu aed Tonuaam.

Haspuii cucTeMauHHr cHritn Ba ¥praya Ba3HIACK 2JICMCHTARPHYN Ypra-
HILL KApacHHaa TAAKHKOT 0anb Gopran oausmaIap TaGHATHHHE DHT MYXHA
cupnapiii ounwra mysadgdax byaasnap. Boaopoa, yracpon, azor, KHCAO-
poa, OATHHIYTYPT. TCMHpP. KOOAIbT. MoaubacH, ioa Ba GOWIKA INEMCHT-
JADHHHT ATOMAAPH 3PKHH — «THH'» X0.1aTAa MaBXyl OVacagap-aa. yaapra
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HYp Ba JJICKTP JHEPrHUs TabCHp ITraHaa, 3apypHit WapouT ApaTHATaHAA
mMypakkab moaananap xocua 6yraau.

IBONIOUMUA XapatHUIA ICA YNap THPHK Ba PUKPAOBYH MaTepHs KYpH-
HWHTA AiAaHaIn. SHANAKKID OMOKHMME BHAaH aHOPraHUK KHME ypTracuaa
«BHOrcH 3nacMCHTAAps pYVAXaTH Ty3UaAW. INEMCHTOPraHMK KHME COXacH
PHBOXCIAHAK. BHOreH 3neMCHTAAp XYMJACHIa, MacanaH, BoAOpoa, KHCNO-
pod, a3oT. yraepoi. ¢ocdop. TCMHpP, MarHMi, Kaaui, HaTpHit, MOAHO-
AeH, ioa Kab# 2AcMCHTIap KMPHILH aHHKNAHAHY. AHOPraHHK KHMC «HaBKH-
poHs ¢an coxacH cudarTHaa YIMHHHT PHBOXNAHMIN HIAMHK TONKO onaM
aciuw Mybonaracus 6¥naam.

YKyBustnap uxTHEpHTa XaBona 3THAAETraH ywby Aapcauxiaa aHOpraHuk
KHMEBHI XOIHPIH X0MaTH, YHHHI Maxcyc MaTcpHaniap Taicprawaary ypHuu,
JABPHIT CUCTCMA TapakKKHETHAATH ANIHM Kapalnap, aHOPranMK KHUMCEHMHI
HA3APKH acOCAapH. aTOM, A4pPO., MOACKYJAnap TYIHAHIUK. KHMEBHI{ MYBO-
3aHaT. KOOPAHHAUHOH DMPHKManap. 3KOAOrHAHKHT 6ab3n MyaMmonapu 6acH
>tuaanu. Knto6aa mMoaaanapHuMHr XMMEBHIl Ty3uauwm OGuaaH ynapuuHr
xoccanapu Ba Kyananwwit opacuaarn myHocabataap b6atadgcia 6aéu oTHA-
au. Napcankaa 6acH aTHaran aHopravuk OHMpHKManapHHHE 1aBpiaap Ba rpyn-
nayanap 6yitnua $3rapub Gopuiumnaa KylaTuaaauran KOHYHHATIAp wy dau-
HMHI Ma3MYHUHH 4yKyp TYlWUYHrad Xonaa tanabanapHu 3apypsit xynocanap
UHKapuwira ypraTHiHKY Ky3ma TyTaa.

YkyBuHaaH KHTOOHHHI xap Kaick 6oO6H OXHpHIa KXCATUPUAraH CaBoj-
napra xasob Ocpuwii Ba tonwuvpHkK/iapHi Baxapuwu Tanab xKuanHaaM,
3cpo, 6y Bazudanapuu 6axapHl YKYBUHAAPHUHI MYCTAKKA HWAAPUHH
camapaan 6¥amwnra époam Gepanis.

KutobHunr I, 1l. VI—IX Ba Xl 6obnapuHHUHT aiipuM KUCMAapHu npod.
X. P. PaxumoB Tomonnaan; 111, V 6obnap, okopraaru kypcatuaran Vi—IX
Ba Howika 606aapHUHT ailpuMm KucMmaapy, |V rpynna ancMcHTAapM KuME-
CH. JaBpHIl CUCTEMAHMHI PHBOXJIAHUILMIATHK AHIH TacaBBYPAAPHH TEruul-
WU aneMenTaap KuMmécura 6ornab uioxnaw, 3axapsiH KHMEBHI Moaaanap
XaKkuaard mavaymorthap, VIl 606aa 6a¢H >THAraH McTannap Xoccanapura
TCTHILIAK Halapuil Ba amanuit axamusatra ara 6yarad adpum ManayMmotaap,
X1 606 aou. A. I'. MydTaxos Tomosinaan, kuTobHuHur X!l 6064 npod. H. A.
Mapnses romonuaay éawnau. Kurobaarn 6apua marepuaniap Myanaugaap
ToMOHHIaH DatadcHn Kapab YMKRAOH.

Knto6 KxynéamacuHu Kypub uMkub, y3napuHUHI KHMMATAH Macjaaxar-
AapHHU KKPHMTTAH TaKpH3uunap — KHME dannapyu aokropH, npod. Kyapar
AXMEpPOBHY AXMcpoBra, kuMé daHnapu aoxropH, npod. 03oa AxmMeaoBuy
Lllo6unonosra Ba AoucHT XakuM ACAOHOBHY XaMuiaOBra Myaaaudnap
YINapHHHUHT CAMMMHII MUHHATAOPYHIUKNAPHHH WU3IXOP 3TaRMnap.
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MYKAIAIXMA

Maskyp aapcnuk MyannugpnapHUHr «<AHOPraHUK KUMEHUHT
Ha3apuit acocnapu» neb aranraH KUTOOMHUHT 1aBOMHU OYauo,
YHUBEPCUTET Ba MHCTUTYT/IApAA TabJIMM OJIyBYU Tanabanap yuyyH
MVJIKanaaHrad. YHAaH, KUME, KUME-TEXHONOTUs, Neaaroru-
ka, buonorus, THOOMET coxanapuaa MYTaxaCCHUCIMKIAAPHH
3rajuiauira TaiépaaHaérrad tanatanap, ypra Ba oNuu OUIUM-
roxJJapHUHI YKUTYBYWIApK Ba yKyBuunapu doinananuuuna-
PHY MYMKHH, YYHKHK Oy KuTOOAa 3aMOHAaBUH aHOPraHMK KUMe-
HUHT cbaxmx MaTepHaii 3aMOHABHIl KUME Ha3apuUsIapH aco-
cUlla XUHNa MyKaMMan €pUTHUITaH.

Myannudpnap kuto6aa Y36eKUCTOH MYCTaKWU KYMXYpHSA-
THHUHT, MIX Ba YeT 31 OJUMIADUHUHT AHOPraHWUK KHUME
COXaCHAaru sSIHMM MIIAPUHMU, KUMEHUHT HUCTUKOOIApHHH
épUTHLLTa XaM 3bTHOOp Oepuannap.

Kutob MyauindnapyHUHT KILOHY Ba YbTUKOONIa Kypa aHop-
FraHWK KMMEHHU YKUTULLIAH MaKcal — TanabanapHu MabiyM Tap-
TONa MUFWIraH MaBXyl MaTepHan Ba 3aMOHaBMH KOHLIEMLIMUA -
nap AMFUHAUCH OUNAH TAHUIUTUPULLTKMHA 3Mac, 6anku Tanaba-
HU MXKOIMM ULLLUTALLTA, SbHU MABXY MAaTEPUATHHU TaAXJIKI KWIKO,
YHUHT cababnapuHy TYLLYHMaH X002 3apypHril Xyrocanap 4MKa-
pviura yprartmigad moopar. MaBxya MaTepHa iy Tax/Ina KWL
Ba YHMHr cababnapuHu TywlyHMaraH XoJula aHOPraHUK KHUME
KYPCHUHH ypraHMaraH tasabaHuHr KMMEHHM CUpa YKMMaraH Ku-
lwnaaH Xed KaHaan ¢apku wyk. llynapuu Hasapaa tyru6, kutob
Mya/UtUnapyu aHOPraHUK KMME KYPCMHM CUCTEMany paBUUIAA
0aéH 3Tuwira, xap Kalcu Ttanaba 3neMeHTNap aTOMIAPUHHHT
3JIEKTPOH TY3WIHUIK XaMIa BAJICHTIMK Ha3apusuiapy acocHia
KMMEBHI cucTemanapiaa coaup 6ynaérran xapaénnap cababuxu
TYLWIYHULUIUrA anoxyiaa 3bTubop 6epmmap

Myamnudnap xutob xaKkuaa yKyBuuaap TOMOHMAAH 1060-
PWJIAAUTraH TakKpHM3, KaMUYWIMK Ba TaHKWILIAapHU MaMHYHHUAT
Ounan kabyn Kunuiura Ba yaapHu XaBoOCH3 KOMMPMACIKKKA
TaHEp IKAHJIUKIAPHUHU Bunaupaaunap.
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1600

KUMEBHUN MOJIAJIAP BA
KUMEBUHU DJIEMEHTJIAP

1. 1. KHPULU

AHopraHuk Kumeé 6apya — 105 Ta 31€eMEHTHU XOCH K-
raH XWJiaMa-xun MoadanapH ypraHaau (yriepoaHWHr opra-
HUK BUpUKManapu 6yHAaH MYCTaCHO). AHOPraHMK KUME MaB-
Keuaary Moaganap ra3CMMOH, CYIOK Ba KAaTTHUK XonaaTiaapha
OynuiuM MyYMKHUH. Ynap I0KOpH Ba MacT TeMMepaTypaiy wapo-
uTaapaa Texiuupunaau. by monnanap tapkubuaaru aromaap
V3ap0 KOBANEHT, MOHU €Xya KYTO/K 3appavanap XOCU KMIK-
1K, KUMEBUM XUXATAAH XYAQ aKTMB €KM Xyaa NaccUB 6Yau-
I1IH MYMKHMH. AHOPraHUK MOAAanap TapkMbuanary aToMJapHUHI
KOOPIAMHAUMUOH COHaapu 2, 3. 4, 5,6, 7, 8, ... xarto 12 ra
Kagap e€Ttaav. ATOMAAPHUHI OKCMAIAHHII [apaxasjapu 3ca
—4 pan +8 ra Kagap 6ynaau. ATomMaap opacvaa o. T Ba -
(aenbta) OOFRaHUWNAp coaup OYyNUIIH MYMKHH.

c-0OFaHMIIapAa aTOMNAPHUHT §-, p- €KKU d-opOuUTanna-
PUHWHT KOMAlurad KUCMH SLIPO OpPannFUIa MOJIEKyaa YKHra
HucbaTaH CHMMMCTPUK XoJataa Oynaau; m-60orFnaHuwnapaa
ATOMJIAPHUHT p- KU d-OpOMTANNAPUHMHT (PA3ZOHMHI MKKHU
KHMCMI11a MOACKYNA YKUHUHT KKKKH TOMOHMAA OUP TEKUCIUK-
Ja Xoksawaau; d-0ornanvwnapaa d-opouTaniapMHUHT TYpPT
KUCMHAA KOMUIAUITAH KUCMAAPHU MOEKY/la YKUHHA NepleHau-
KYASp Xxonartaa Kecub VraauraH TeKUCAuKaa xoinawanu. &
Gornanunmnapaa d-opouTannapuHUHC TYPT KUCMUAA KONJaLl
raH KMCMAApHU MONEeKyaa VKUHY NEPNeHauKyIap Xxonatia Ke
cub yraamrad TeKHMCAMKAA Xoinawanu. o-60F1aHU XOCH.
OyauwIMaa aToMNapHUHr s-, p-, d- Ba f-opbutannapu MwTH
poK 3Tca, mM-O0FnaHMwWIAA aTOMAAPHUHT p-, d- Ba f~opOuTan
napu, 8-6ornannMwna 3ca — ¢akar d- Ba f-opbutannaprun:
HIITUPOK 3TAdH.

XIX acp naBomuaa aHopraHuk kumeé coxacu 1. U. Menae-
NEEeBHUHI 1aBpUil cUCTECMacK acocuna O6uMp Heuwa YH unnnap

6

www.ziyouz.com kutubxonasi



NaBOMHUAA KaTTa 10TyKAapra spuwan. Pesepdopa XX acp 6oui-
napuaa (1911 unna) y3 nabopatopusicuna worupanapu leii-
rep Ba MapcaeH ToMOHHAaH Daxapuaran taxpuodanap acocu-
1a aToOM TY3WIHULUK XaKuaa SApo MOJENHHU Takand atau. Oy
Ha3apUMAHMHTI acOC/lapy XaKuaa ywuby AapCauKHUHE | KUCMU-
ra MyBOUK ATOMHMHI neapauk Gapuya maccacu aTOMHMHT
AApOCHUAA FYX XoinaHrau 6yaub, aneKTpoHNap sOpo aTpo-
¢duna xapakart Kunanu. Makpo-onam xakuaarn HbioTOH Mexa-
HUKACKH MUKPO-0JIaM MYaMMOJIAPUHU €4Mil1a TAMOMMKIA OXKHM3
3KaHJIMTU aHUKNAHTray, 0y MyaMMOHHK eunulli RYIKAA KYIT ONUM-
nap (I'nank, OiinwTeitd, H. bop, ®ok, lNoauHr Ba Houika-
Nap) aToM TY3WJIMIIK Ba KUMEBUN OOFNMAHUILIHUHI Tabuatu
XaKuaa sHru-gaHryn Kamdueérnap aspatnura mysaddak 6ynau-
nap. by Hazapusinap acocuaa aaBpU#M CHUCTEMAHUHT (PU3KK
MabHOCH O4YMNO Oepunau Ba y KMMEBUI IneMeHTAAp aTOMJIA-
PUHHUHTI TaOUHUNA CUCTEMATUKACHU IKAHAUIH AaHUKNAHIH.

Kumé — momnnanap Ba ynapaa coaup 6ynaauras ysrapuui-
nap xakuaaru ¢an 6ynubd, yHUHr TaaKMKOT COXACH KMMEBHI
NIEMEHTNIAp Ba YNApHMHI OupukMmanapuaup. KuMeésuu ane-
MEHT AeraHia Oup xun sapo 3apsaura sa wy 6unaH 6upra
ynap 3JeKTPOHNApUHUHTI opbuTannapuaa Xounawmuim 6up
XWJ OyiaraH atToMnap TYPKYMMHU TYLHYHMOK KEpak.

1.2. KUHMEBHUH DIEMEHTIJIAP

KUMEBHUA 3NEMEHTNAPHUHI XOCCANapu YRAPHU TalIKUJI
3TraH aTOMJIADHUHT 3JIEKTPOH TY3WJUWIMra, YHUHr 6owka
MIEMEHTNAAp aToMaapu 6unad 6upukKnUO Typam Mypakkad moa-
ganap, WyHWHrAEK, y3-Y3MHUHr atoMaapu O6unaH y3apo 6u-
PHUKHO TYpJIM XycycuaTra 3ra 6ynraH (annoTponmk wakn Kypu-
HUIKAAP) OAAMI Mopdanap XOCHa KUauwura 6orFnnk 6ynanu.
MacanaH, 3nekTpoH Ty3unuwu ls' 6ynran soaopoa ¢axar
MKKHU aToMaaH ubopat Monekyna (H,)un xocun Kuna onaau.

bup atomMau 3neMmeHTaap Xymaacura reawit He,
HeoH Ne, aproHn, Ar, kpuntoH Kr, kceHoH Xe Ba panoH Rn nap
Kupaau. Yaap noamp raznap ne6 aranaau. byr xonuaaru cumod
{[Xe] 4/ 1454652} xam OGUp aTOMJIM MOJIEKYAANap XOCHII KMAH.

Mkku atomMau Monekyaanap Xocun KUAYB-
“M anemeHTnap: soaopoa H,, asor N, kucnopon O,, dprop
F,, 6pom Br,, #ion J,. Bonopos Ba raIoreHapHUHT aTOMJIapH y3a-
PO YMYMHUH Xy(dT 3neKTpOHNAp XOCHA KUIUO OHMpuKkamu:
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H:H, :F:F:, ~:CLCI:

A30T Ba KMCAOPOA MOJICKYJANAPUHUHT XOCUN OYIUILIMHHA KY-
uaarvya udoaanaml MYMKHH:

:N:+:N:>: N::N: (6y epaa, p, — p, 60F1aHHIU MaBXYA,

:0:4:0:5:0::0: (6y epaa xam, p. — p, GoEnaHMwW
MaBXxya)
IOkopu Temnepartypanapaa S, Ba P, Mojiekynaanapu Xxam
Gapkapop 6ynanmu.
Huckper (y3yk-y3yK) Kyn atomnu moaekyaanap P,, S,, Se,.
MkxkuHuu naBpHUHTr OGOlIKA 3JIEMEHTAapuia Xamia OFUp
3NEMEHT/Iapaa a30T Ba KUCA0Opoadaru kabv p, — p -6ornaHu
XaM yuypaiau. MacanaH, ¢ochop HopMal WAPOUTAA YIUHUHT
3NEKTPOH TY3WIMLIKMIA MyBOHK yuTa MKKH IJIEKTPOHAK OOF-
NaHUL XOCUN KUlaau, MacanaH, ok ¢ocdop P, Tapknban tet-
pasp Ty3uaunuira sra 6yaraH mMonekynanapaan nbopar:
p, — p,-6oFnaHK Macoda-
P cn 0,221 um, P — P — P 6orna-
HULWAAp opacuaard 6ypyak 60°
ra TeHr. bynaait 6ypyaknap Ku-
yuk 6ynrannuru tydaiau, fo-
JUHT Xucobaawura MYBOPHK
------------ | Mmonb P, ydyH THFH3NUK 3HeEp-

\ / rusicu TaxMuHaH 100 kXK HM
tawkun 3tanu. Ly cababau, ok

dochop P, peakuusna akTus
KATHaLWKLI XYCYCHATHra 3ra.

Docdop 6up Heua nonumopd wakuiapaa 6yna onaau. Ku-
3un GOCPOPHHUHT TYIUNUILUM XO3Upravya TYIMK aHMKIAHraH
aMmac. Ok dpochopHu 6H0cuM OCTHAA KUSAUPHLL OPKANTK XOCH
OynaauraH Kopa gocdopaa xap 6up pochop aTomMu yuTa KYLIHH
atoM 6unaH 0,217—0,220 HM y3yuaukaary OOFnaHulLIapra
3ra, ya1ap ¥3apo KylIaioK KaBaTiaap XOcun Kuaaau; 6y Kasar-
nap opacunaru Macoda 0,387 HM HHM Tawkun Kunaau. Kopa
¢docHOopHUHT KUMEBUIH aKTUBAUTHU OK PochopHHUKHUra Kapa-
raHaa aH4ya nacr.

OnTUHTYTYpPT OMp Heya aJUIOTPONMK WAKIAa MaBxyn 6yna
onaau. byHaah xonatna oATHHIYrypT MoJieKynanapu 6Up Heya
aTOMJIM KaTOp y3aKiapaaH Ty3uaraH 6ynanu; S,, xarro S, Tap-
KUOJIH ONTUHIYTYPT MosneKyaanapyu MabmnyM. Ilnactuk onTun-

8

www.ziyouz.com kutubxonasi



ryrypTt (TOAaCHMOH TY3WIHILL-
ra sra)aa S, 6yruHnapaaH ubo-
paT 3aHXHUPAAp MaBXYI.
YnkaH MoAaeKkyna-
1ap Tapkubuaa atomaap y3a-
PO HMKKHTa, yuyTa €KH TYpTTa

/i
® '
. = (1,206 um
KOBaAeHT OOFnaHUIuAAp XO-
CHl KMAU6 3aHXHp €K ¢a-

30BU I TY3WJIHIUNK XosaTaapra yraau. Macanax, 6op (B) 6up
Heya aUIOTPONMK Luaknra 3ra (ynapHMHr acocuna B, Ttap-
KHOJIU uKocasapaap Masxyn). JlaBpuit XaaBanHUHT TYPTHUHUH
rpynna 3nementnapu C, Si, Ge, Sn — onmoc kaby Tyaunuiu-
ra ara. Kanai yuy xun kypuruinaa 6yna onaau:

13,2°C 161°C

LY

a-Sn 2 B-Sn : > v¥-Sn

ONMOC TYIMAHWHIA Ora | aiiHHUraH Ky6 Tyaunamn- | poM603apHK Ty3uan-

KYAPAHT TYCAM, OHA- | WIKIa 3ra, OK PAHrAH | wra 3ra, oK TycaH

MarHMT MOAAA: napaMarH1T MONAAa: d=46,5r.cm3.
d=585r.cm3, d=7.31r.cm.

Yraepoa rpahuT waknuaa 6ynraHaa YHUHT yraepoa aToM-
JIapy KaBaT-KaBaT Xoitnawanu; Kapatnapapo macoda 0,335 Hm
ra tedr. Kasaraaru xap KaicH MKKH yracpoa aToMH opacuia-
ru macoda 0,1415 HMm ra xasatnap opanurunaru C — C 6or
3nepruacH 17 kXK/monb. Xap 6up yraepoa atomu arpodpuaa
yuyTa KYWHHU aToM xoinanaan. MIAX onumnapu xaiud 3TraH
YIIEPOOHUHT YYHMHUYU MoandUKAUMUACU KapOuHaa yrnepon
atomnapuna y3apo C — C, sbHU onaui o-60FIaHULLAAH Tall-
Kapu sHa UKKUTa p — p_OOFn1aHMUUIAD MaBXYH:

LC=C-C=C-C=C-... & =C=C=C=C=C=C=

Muuwbsik As, cypbMa Sb xamaa BucMyTt Bi xymaum Kopa
dochop kpuctasnapu Kabu Tyaunviura 3ra, aMMoO yJiap Me-
Ta/uap Kabu saNTUPOKAMKKA 3ra.

1.3. METAJUIMACJIAPHHHT KHMEBH!’! DJEMEHTJIAP JABPUM
XKAIABANUIATH YPHHU

bapya KMMEBUH 3NeMEHTAAp MeTaL1ap Ba MeTa/uiMacaap
neb atanaauraH MKKMATA Katrta rpynnara 6yauHanu. by (tac-
HUd)aa Metaap Xymaacura lyHfaain oajauin Moajanap KMpH-
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THAAAWKHK, yaap KOHAEHCATJaHradaa, anpum atomJapra ou-
PHKMAraH Ba XMUCM XaXXMHAA IPKHH XapaKaT KUNAAUraH 31eK-
TPOHJAPHHHUHT Gopanru 6unaH TascugaaHaau. MeraanapHuHr
JHI EPKHUH TaBCU(PKU — yJapHUMHT peakuusinapaa ¢akart Kait-
TapyBUH cudaTuia UILTUPOK ITA OJIMLL KOOMJIMATUAMP.

MeTanamacnap Xymaacura Ky4id OKCUANOBUM Xoccara 3ra
6ynran oaani moananap kupaau. by knaccudukaumns waptau
XHcobnaHaay, YyHKM y OMp KaH4Yya KUMEBUIK INEMEHTIAPHH,
XyMJanaH, BOAOPOAHU XaM, HOAMP rasnapHu xam y3 vyura
OAMaiau.

Boaopoa uwkopuit Merasanap Ba raaoreHiaapHHMHr xocca-
NAPUHYU y3uaa Myxaccamaaiutipaau. Bonopon aToMUMHHUHT Tawl-
KW KaBaTHAA, XYAIU UILKOPUN METANAAPHUHT aTOMAaapuiaaru
Kabu, OuTtTa InekTpoH Masxyd. Boaopoa y3MHUHI 3eKTpoO-
HUHU HYKOTraHuaa NpoOTOH XoJaTura ytaau. JIEKUH NpOTOH-
HUHT paanycH (10~® HM) HIUKOPUIA MeTansl HOHNAPUHUHT
paauycu 0,06—0,17 M naH KeCkuH dapK Kuaaam.

Boaopoa cnekTpy UIWIKOPHUIT METATJTAPHUKKUTA XKyaa yXiiati.
Boanopoa nwkopuii Mmetanaap Kabu, Kyunu KanrtapyBuu. Bo-
40poA, Xyaau rajoreHaap kabu, oaaTnary wapouTaa, racum-
MOH MOJA; Y UKKH aTOMJIM MOAEKYanap XOCHja Kuinaau Ba Oy
MOJICKYNANAPAAa YHHUHI aTOMapH Y31p0o KOBaIeHT OOFNaHU L -
J1ap opKaJii OMPHKKAH,; BOROPOL OKCHIUTOBYHIIMK XOCCAHHU XaM
HAMOEH KHaaaM, AbHU BOROPOA aTOMMU Y3ura sitHa OGuTra anex-
TPpOH OupuxkTUpUbO — [daspuil xaasanaa y3ura sHr siKUH HO-
AMp ra3 — reguiinuur 6apKapop 3MeKTPOH KOHPHUIYyPaUHACH
(1s*)ra ara Oynanu. Boaopon y3uHUHI MeTannap OunaH xocun
Kuarad 6upukmanapuaa H™ tapkubGau aHuoH xonaruaa 6yau6,
YHUHT OKCHUIAHMII Japaxacu — | ra TeHr, yHMHr 6UpuKMa-
aapu eudpudnap neh atanaau, ynap y3napuHHUHI CTpyKTypaia-
pPY Ba Tapkubnapunaru KUMEBUIA BOFNAHUIL XYCYCHATH XUXA-
TUIOAH ranoreHjsapra yxwanau. Bogopoana aHa wyHaan MKKH
XUl XOCCAa MABXYMIMIKH YYYH, Y OaBpUH CUCTEMAHUHI XaM
OMPUHUYM, XaM eTTHHYMU rpynrnacura Kyiuuinm.

Hoanp rassap — renuit, HEOH, aproH, KpUINTOH, KCEHOH-
japra Kejcak, yJlapHUHr 6ab3aH pacMaH (akaTt pu3rK xocca-
flapura Kypa MeTaqaMaciap Katopura KHpuTuaaiaum. Ynap tu-
MUK MeTaJlIMaciap CUHrapu MyTJakK HoAra sskuH (XKyaa nacrt
TeMneparypara Kaaap) y3/JlapMHWHI Fa3CMMOH XOJIATJIApDUHH
caknad Konaaunap (reamy Myrtaak HOAra SsKMH TeMrneparypa-
J1a CYIOK xonatra yranu). JlekuH 6y raznap aToMAapUHUHT 371€KT-
pPOH KOH(pHUIypaumusicura Kapab. ynapHu MeTajuiap XyMjacura
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XaM, MeTannmacnap cuHdura xam KMputub oOynmanan. Hua
yaap iy OujIaH AMKKATra Ca30BOPKU, /€MEHTIAPHUHT Tabu-
uit Katopuaa 6y raznap metannap ounaH MetanamacaapHu 6up-
OMpHUAAH aHUK (PapKAU IKAHAUMTHMHU OUNAMpANH: YJAAPHUHT
xap oupu . U. MeHnenees xaaBanuaa TUNMUK METALT OUNaH
TUAWUK METAUIMACAAPHUHT KOK YypTacuaa XxouaauiraH.

Hapxakukar, arap 6apua KMMEBHH IJIEMEHTNAPHYU ynap-
HUHT aToMnapu TaptTubd pakamaapuHu Vcuuwu tapTubuaa
KY3daH KeYupcak, Xap Kaicu aaBp yerapacuaa dNeMeHT aToOM-
NAPMHUHT METaIMK XOCccanapy KECKUH KyucusnaHub, mertan-
MAaCNHK Xoccanap Ky4ainb 6opaaun. bup xaBpHUHI 3HT aKTHB
METaJIMAaCHAAH KEMMHTYU AAaBPHUHI JHT aKTUB META/IMra HO-
OUPp ra3 opKaiu KeCKMH pasvuiaa ytunaau. Mertannap xam,
MeTaniMacaap xaM OMpHUKManap XocuJl KuiraHaapuaoa Hoamp
ra3 ATOMMHHUHT 3MEKTPOH KOHPUTYPALUMSICUHU XOCHA KHAULITA
MHTUAKLIM OM3ra MawayM, JIEKMH ynap Oy xonarra 60wka-
6olika uynnap 6unan 3puwmanu: OyHaa Merannmacnap yana-
pMra eTMIUMaraH 30eKTPOHJIapHHU Kabyn Kunaub (21eKTpoH
akuentop 6ynub) KanTapunuiu, MeTasiap 3ca y3NIapUHUHTL
TAlWWKWU KaBaTHApHUAArU 3NEKTPOHJAPUHU HUYKOTUD (3NEKTPOH
JOHOp OYnnO) OKCHANAHULUAAPU KepaK.

LyHaait Kuaub, HoAUp raznap Metasinap OMnaaH MeTanaMac-
Jlap opacuari OpaTMK XONaTHU Sranaiau. Yaapaa MetanaMac-
UK xoccanap (arperar X0/AaT, NacT 3JIEKTP YTKa3yBUAHIKIH
Ba XOKa3onap) 6unaH OUp KATOpaa METAUIMK XOCCANAPHHHT
MaBXY/UTUTU YAAPHUHT MeTa/uiap Ounan metanamacaap ypra-
CHUIAArv OPANIMK INEMEHTAAP IKaHAUIKHIaH aapak 6epaau. Ma-
cajlaH, HOAUp rasnap (KpMNTOH Ba KCEHOH)HUHTr hTopau Ba
Kuciaopoany 6upukmanapu Mabaym. lllybxacus, ana uly 6u-
PUMKMaNapHy XOCHUA KWAWLLUAA HOAMP rassiap Xyaau merannap
CUHrapH KaMTapyBUMJMK XOCCAHU HAMOEH KUNAAMU.

JHAY TUIIUK METAJIMAC XYCYCUATHUIa 3ra 6yaraH 3/ieMeHT-
fiapuu yraunuk. KuMeéBnn aneMeHTNApHUMHI (PakaT 22 Tacu
MeTannMacaapHu Tawkuwi kunaau. Ynap 4. U. Menaenees ane-
meHTaap JaBpuii XaaBaTMHUHT YHI TOMOHUIATH IOKOPH KUCM-
HU Oana 3taam (1. 1-pacm). Ynap xanBanna yubypuaxk 6yiinad
XOMnauraH; yyoypuak uyKKMCHHU GTop 6aHa 3Taan, YHUHT
aCOCHHM 3ca Oop — acTtaTt uM3urFruaa eryBuu B. Si, As. Te, At
INEMEHT/IAP IraJIanaun.

KuMEBuit a1eMeHTAAPHUHT YMYMUt COHMra HUcOaTaH Me-
TaJU/IMacnap KaMuYMJAMKHM TalWKWI 3TCa-Aa, yaapHu TaBCcU(-
JIOBUM YMYMHUH OenrvnapHu Tonuiul Xyaa KMiuH, ynap o6up-
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/ TPYIIOAJNAP
a. 1 01 II IV V VI vII VIl
<| 1 (H) H He
=12 B CNO F Ne
ol 3 Si PS Cl Ar
<| 4 As S¢ Br Kr
N5 Te 1 Xe
6 At Rn

[.1-pacm. 1. . MenaenceBHHHT IncMenTaap Jaspuit
XagBaNMA3 METANIMACNAPHUHT XONTALWHLUIN.

OupuaaH nespiin KeCKMH ¢apk Kunaau. YAapHUHT OUp KUCMH
CTAHAAPT LUAPOMTAA KATTHK mMoajanap xoauaa oynanu (B, C,
Si, P, As, S, Se, Te, J, At), boluka KHCMH ra3cMMOH MOAda-
napaup (H,, N,, O,, F,, Cl, Ba Hoanp rasnap), 6poM aca —
CYIOKAUK. MeTtanaMacnapHMHr paHru xaM TyYpau Xuajaa; yaap
CNeKTPpHUHT Ku3ua (Br,, P) xucmuaan toptud, bOuHadiua
(J,) paHrra Kagap 6yaran tycaapra sra. MeTtauimaciapHUHT
UKKHUTACHU. yrnepon Ba OJTUHIYTYPT XyXa KaaKUM 3aMOHIap-
1aH Gepu MabiayM Oyiaca, acrtar 3ca akar 1940 rinnga CyHBb-
MK ycynna XOCH KMJIMHIaH.

MeTanimMacaapra Xxo¢ acoCMH yYMyYMHK Xoccanap Kynuaa-
ruaapaaH ubopar:

1. bapua metanamacnap p-anementaap (H, sa He nax taw-
Kap1) XyMaacura Kkupaay (MeKMH Xap KaHlaain p-3/ieMeHT XaM
MeTannmac oynasepmanau);

2. bapuya merannmacaap kartra anekrpMaHuiink (HOM)
KHHMaTIapura 3ra: ynap 6ouka ssieMeHTAap aToMaapu 6unaH
OMPHUKHUO MoneKyaanap XoCWi KUAKULLIApUaa O0LKA JIEMEHT-
JlaH y3napura 3/eKTPOHIapHu TOPTHO onuls KobunusTyra ara.
MeraanmacnapHuHr HOM kuiimatnapu 2,0 aax 4,1 ra kanap
Oynaau.

3. MeTasnMacaapHUHT 3HT IOKOPH OKCHIUTAaHKL XOnaTuaa-
rM OKCHM/UIApHM KWUCAOTa XYCyCHMATHra 3ra. Ynapra MyBOopMK
KenanuraH kucnoranapHuur Kyuu 111 rpynnaaan VIl rpynna-
ra (xap 6up naBpaa) yrraH capu opTtub 6opaau.

4. MeTannmacnapHUHr Boaopoaiu OMpuKManapy ogataard
LIAPOUTAA Fa3CUMMOH MoOJanapaaH ubopar.
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5. MeTtannMacnapHuHr ¥3apo Xocui Kuaradh Ouprkmana-
puaaru KWMEBHK DOFnaHMLLLIAD KYTOCH3 KOBAJIEHT €KUM KYTO-
JH KOBaNeHT OOFNaHULU TypJapura kupaau. Mabiaymku, me-
TanaMacnaap 6unaH Mertansap opacuaa xocun 6ynraH OMpuk-
Manapia TUNUK HOH OOFNaHMIU 103ara YMKALK.

. K. MeunneneeBHUHr anemenTnap JaBpuit cuctemacuaa
METAJUIMAC/KMK Ba METAJIMK Xoccanapy OUp 31eMeHTAAH MK-
KHHYU 3JIEMEHTra yTraHaa rpyfinalap yerapacuia xam, aasp-
Jap yerapacuiaa XxaMm, MawlyM KOHYHHUST 6MnaH yarapaau. Xap
Oup rpynna nuynaa 60oil rpynnavya 31€MEHTAApUHUHT METAJUIUK
XOCCalapu 3/1€MEHTHHUHI aTOM TapTWO pakaMu opTUulIM OunaH
Kydyanub bopaau, NeKUH METAUIMACIMK Xoccanapy Cycasiiu.

Xap OuMp naBpaa aTOMHUMHr TapTUO pakaMM OLWMraH capw
MeTa/UIMac/UK Xoccanapu Ky4dasiau. UlyHra kypa, [Jlaspuit cuc-
TEMAHMHT OMPHHYM rpynnacuaa MeTaIMacNapHUHT UYKJIUTH
Xe4 KaHaa ranpu-tabuuin xonnca amac. AAirona Metaiamac ane-
medT — Oop (B) 11l A rpynnaua, IV A rpynnayaga ukkura
metasiMac yriaepon (C) Ba kpemuuii (Si), V A rpynnauana
yuta MetasuiMac: a3ot(N), dochdop(P) Ba mbiugaxk(As), VI A
rpynnayaga typrra: kucaopoa(O), ontuHryryprt(S), cener(Se)
Ba teanyp(Te), VIIA rpynnauyana 3ca 6ewrta meranamac:
dTop(F), xnop(Cl), 6pom(Br), itoa(J) Ba actar(At) nap Xou-
JlauiraH.

IOKopuaa KeaTupuiaraH KOHYHUATra MyBogHUK (pTop 3Hr
THAKK MeTauiMacaunp. Y 6apua KkumMeéBui peakuusaapaa oa-
KaT OKCHMANOBYU XYCYCUATHUHU HAMOEH KUAAAM.

1.4. AHOPTAHUK BUPUKMAJIAPHUHT MYXHUM CHHODJIAPU

AHoOpraHvk OuprukManapHmHr cuHdaapra 6¥auHUILK KUM-
EBUI I1eMeHTNap CUH(AAPUTra, YTApHKUHT XOoccalapmra xamaa
ynap XOCWJl KWIraH OMpuUKManapHUMHr TapkuOu, xoccanapwu
Ba LIaK/U1apura OOrnumK.

bupuHumn Kapawaa aHopraHnuMk OupukmanapHu Oup ane-
MEHTIH OMpukmanap (macanad, a3ot N,, kucnaopoa O,, doc-
¢op P,, o3oH O, Ba x0Ka30), HKKH dnementau (6Hnap)Ooupuk-
majap macanad, soanopoa okcua H,O, muc cynspun Cus,
HaTpuit Hoara Nal Ba X0Ka30), Kyn JJieMEHTAH Oupukmanap
(macanan, ¢ocren COCl,, kanuit ruapodocdar K,HPO, Ba
Oowxka rpynnanapra OyauMi MyYMKUH.

bvp 3neMeHTAN OMpMKManap ra3CMMOH, CYIOK Ba KaTTHK
xonatnapaa OyauMiuM MyYMKHH; MacaiaH, METAJIMACAapHUHT
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Oup aneMeHTAH OMPHKMANApH KYNUHYA KAaTTHK Xosataa 6yna-
oy (MacanaH, KapbuH, rpacduT, onmMoc Ba xoka3o). Uxku ane-
MeHTAM (buHap) Oupukmanap tapkubuna oup anemeHT 6oLl -
Ka Oup aneMeHT OunaH 6MpuKKaH xonartna 6ynanu. daeMeHT-
NApHUHT rUaApua. okcua, xaopua, ¢ropua, Gpomun, Hoaua,
cynbhua, kKapbull Ba cUANLMAIAPU UKKH DAEMEHTIH OHPUK-
Manapaup. Kyn anemeHTan oupukmanap rapkudbuaa 6up Heua
aneMeHT b6ynaau; macanan, NaOH, Mg(OH),, K,AsO,, K AsO,
Ba XOKa3o0.

By xnaccudpukaumanaH TawKapu siHa HKKHHYH KJ2CCH-
dukanua xaM MaBxya; Oy knaccudukauusna Gupukmanap-
HUHI ¥3ura xoc yMyMui xoccanapura 3btubop bepunanu, ma-
canaH, OMpUKManap KHUCAOTA-acoC, 3PUTYBUMU, UYKTUPYBYH,
OKCHIUTOBYH, KAWTApYBYH, KOOPAMHALMOH ODUpUKManap XoCHUn
KWJYBYMIIAp, AuraHanap Kabu pyHKUMOHAN XyCyCHATra 3ra
Oynarax Typhapra axpaTuaanM.

by knaccuduxkaunsna Moaaa MoNeKynaNapUHUHT KUMEBHH
peakuusanapaa Typam xoccanap HaMo€H KMJIULIKMra, auHu Ou-
PUKMaHUHT y3ura 3/1eKTpoHaap Kabyn Kkuauu (aKuenTopauk)
€KH Y3uaH 3N1eKTpoHIap 6epuul (IOHOPAKK), NPOTOH Kabyn
KMHAULW XycycusiThapura 3sTubop Oepunanu; €xu akHH OuU-
PUKMAHMHI OKCHIUTOBYMJIMK Ba KAWTApPYBYMIIMK XOCCanapura
€KW KUCNOTA-aCOCHUK, IPUTYBUHIIUK BAa YYKTUPYBUMHIIUK XOC-
cajiapy acoc Kuaub onuHaam.

HuxoaT, yunHun kaccudpukauusana 6upukmanapHu yarap-
MacC Ba y3rapyByaH TapkuOaum moamanap neb6 MKKH rpynnara
6yanHann. Monekynsp Tyauauuira ara OyaraH ra3CUMOH, CYIOK
Ba KaTTUK Moladanap ysrapmac Tapkubra sra 6ynaam, 4yyHKH
YJIapHUHT MOJIEKYJIaNaprUHU y3rapMac COHAArd aToMjap Tatu-
KW 3t1anu. by Mmonnanap Monekynacu rapkubura KMpraH aTom-
Nap COHU Monekyna ¢opmynacuaa ahHHU 3IEMEHT CUMBOJIH-
HUHT YHT TOMOHM nacTuia 6yTyn connap 6maan KypcaTvnany;
macanaH, NH,, H,SO,, Na,S, H,0. Y3srapmac Tapkubra ara
O6ynran 6MpuKmMagary 3sieMeHTIApHUHT Maccalapy opacHaaru
HUCOaT xap A0MM y3rapMmai Konaau. MacanaH, CyB MOAEKyna-
cuna 1,000 macca 6upauk soaoponra 8 Macca KUCM KUCIOPOI
TYFPU KeNanu.

ATOMAHU (KOBaneHT OOFRAHMUILIIHK), METAINUK Ba HUOHIHU
Ty3uauiura ara 6yarad Kpucrannap acocaH MabayM uyerapana
y3rapyBuau Tapkubra 3ra 6ynaau. MacanaH, Tutad(ll) okcun
TiO onuHuw wapountura kapab, rapkubunaru 1 aTom TUTaH-
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ra TYFpU KeJaaurad KUCAOPOA aTOM/IapHU COHU CTEXHOMETPUK
KMiMaTHaaH OMp MyH4Ya OPTHKYA €KX KaM OVIIUIUK MYMKHH.
(Byngait xonnapaa TuTaH okcua Monekyaacu tapkudu TiO, —
TiO, , opanurunaru cdopmynanap 6unan udonananaau.) 110
na 6up atoMm TuTanra | aTom kucaopon Tyrpu kenaau, TiOQ,
na 10 ra aroM TuTaHra 6 Ta KUCAOpPOA aTOMM TYFPU Kenaldu.
TiO,, na 3ca 10 Ta Ti atomura 13 Ta KMCJOpOA aTOMMU TYFPH
kenanu. TiQ, (—TiO, ; coxa romorerwInk coxa neb aranaam. SHr
KaTTa TOMOIEHJIMK coXanap Metaiiap KOTUIUMalap1aa yupanau.
Typnu okcui, cynbpua, Teanypua, kapoua, HUTpuI Ba OOLUKA -
KpUCTALT OMpMKManap xaM y3rapyBuaH Tapkubra ara 6ynanu.

L.5. THAPHIJIAP

Tapkubuna anbarra soanopoa Ba 6ouika OMpop 3JIEMEHT
oynraH 6uHap 6Mpuxkma Onuap ruapna neb atanaau. MacanaH,
SiH,— kpeMuuit ruapua, NaH — naTpuit ruapua Ba Xokaso.
Mypakkab (Kywanok) ruapuaiap xaMm MabJyM, MacaiaH,
LiAlH,. llyHuHraex, KMCMaH anMallMHIaH TMAPUASIAD XaM
6ynanu, macanan, Li,PbH Ba xoka3o. MerannapHuur ruapua-
Nnapy Ty3cHmon ruapuanap ae6 aranaad. Yiapaa Boaopoa MaH-
duir 3apsanu (H-) Oynaan. Ynap xymanacura MWIKOpHHM Ba
UILKOPUH-Ep METANIIAPDHUHI THAPUIUIAPU KUpaaM; d-meTtai-
JIAPHUHT TUAPUIVIAPH OP Al U K METALNAp rHaApHLIapH 4¢dh
aranaau; Cu, Zn, Ag, Cd, In, Au Hg, Tl napHuHr ruapun-
JJApUHHM Yerapa ruapuanap neunanu; 6apuya Mmetanamacnap Ga,
Ge, Po, At NTapHMHT THAPUAIAPU KOBAJEHT THAPHINApP Tpyn-
MACHHH TAWWKMUA Kunaau. MeTtannMmacnapHuHr ruapuvaiapuia
BOAOPOAHWUHT OKCHAIAHMLL gapaxacu +1 ra teHr. Kynuuauk
MeTalAMacAapHUHT TMAPUIANAPU Fa3CMMOH xonataa 6ynaau,
MOJIeKyJlafiard aToMaap ¥3apo KOBAJICHT OOFlaHMULLIapra Jra.
HaBpui1 XaaBanHUHI rpynnaaapuiaard 3JeMeHTJap ruapuva-
NAPUHUHT CTaHAAPT U300ap noTeHUHaNNApY rpynnavya uyuaa
IOKOpHAAH NacTra TywraH capu xKarraaawub 6opaau.

1.6. OKCHUIAP. NNEPOKCHAJIAP

ONeMeHTNapHUHT KMCcnopoa 6unaH xocun xuaraH 6upuk-
Manapy oxcwaiap ae6 atanagu. ®Top OKCHMAMAAH TaALUKAPH
bapuya aneMeHTNApPHUHT OKCHANapUAA KMCNOPOAHNHT OKCHA-
NaHKW napaxacu —2 ra TeHr. CysBaaru BoAOpOa aTOMU YPHHU-
HU bowixa aneMeHTAap O6aHA 3TraHKaa xocun 6ynaauraH ox-
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CUIUIAPHH 0[aTAa acoC/H, KHCIOTaAH, aMdoTep Ba Ty3 XOCHA
KHAMaHIHraH o Kc uanap aed Typr rpynnara 6ynauuann. Cys-
HHUHT Y3MHHU 3Ca aM(OoTep OKCUIIAP XYMNACHUTa KUPUTHIIAOH.
OKcULTapHHUHI aCOCNHK, KUCNOTANIMK Ba amMQOTepanK Xocca-
Napy aHHU NEMEHTHUHI OKCHIUIAHMIU AapaxacHura xam OOF-
UK. AHHY NIEMEHTHUHT OKCHUIUIaHUIL AapaXxacH OpTraHuaa
Ylwa 3eMeHT OKCHIUIAPUHUHT KUCIOTAIUK XOCCa/lapy Ky4as-
AW, OKCUANAHHKUI AAapa)KaCcH MacairaHaa akCMHYa aCoCJIUK XOC-
cajiap Ky4yanub, KMciotanuk xoccanap 3auduaiuaaum. Arap ok-
CUI TapKMbmaaru 3/IeMEHTHUHT OKCHIIAHHWII Aapa)kacH ylua
3JIEMEHT XOMnawrad AaBpyUil cucTema rpynna taptud paka-
MMUra TeHr 6ynca, 6yHaail OKCUAHU XapAKTEPUCTUK OK-
cua aebd aranaau. bab3u INeMEHTAAPDHHUHI XapaKTEepPHUCTHUK
OKCHIUTap¥ HuxosTaa 6exapop 6ynaau (macanan, T1,0,, SeO,,
Bi,O, nap). VI1Ib rpynnaya anementnapunaH ¢akar Os Ba Ru
XapaKTEPUCTUK OKCHMIAp Xocun Kunaau, nekuH Jr, Pt, Rh,
Pd, Co, Ni, Fe nap xapakTepuCTUK OKCHIIAD XOCHJ KHJ-
Maniau.

AcCOCNnH, KMUCIOTanu, amqQpoTep Ba TY3 XOCHJ KHIManau-
raH OKCHUIapJlaH TaluKapy TY3CHMOH OKCH/UIAp Ba NePOKCHA-
Aap xaM yuypainau. Ty3 xocun KUaAMaiauraH OKCHIUIap XyMJia-
cura ¢akat 6ab3u MetannmacaapHuHr okeumwnapu (N,O, NO,
Si0, CO Ba xoka3onap)ruHa 3mac, Xarro 6ab3M MeTaanap-
HuHT okcumnapu (OsO,, RuO, nap) xam xupanu. Ty3cHMOH
OKCHMANAp XymMjacura KMpraH OKCHUAJIapHM KYMWH4Ya Ty3nap
ne6 xapanaau. Macanas, Ty3cuMoH okcua Pb,O, Hu nlombar
KUCNOTaHUHT KyprowuHian Ty3u Pb(PbO,) neb kapaiu Mym-
KUH.

OKCHINAPHUHT OIMHUILL PEAKLUSINApH.

CH, +20, =CO, +2H,0, BaCO, — BaO +CO,,
8HNO, + 3Me — 2NO + 3Me(NO,), +4H,0,
2Mg + O, —» 2MgO

IlepokcHanap Bogopon NMEPOKCUAHMHI XOcuiaanapu aeb
Kapanaad. KynuMauk asieMeHTnap MEPOKCHUANAD XOCHA KUia
onaau. Macanax, naspuit cucremanuHr 11l rpynnacugaru B Ba
La aneMeHTAapHaaH 60lUKA IneMEeHTAap NePOKCHIUIAD XOCH
KMJAMaWiaK, wyHuMraek, Au, Hg, Sb, Bi nap xamM nepokcua-
J1ap XOCHUJT KMNIMANIM.
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Bapua nepokcuanap TapKubuaa nepoxcua uoH [ :0 — O:J*-
(ku O}) MaBXyA. YHUHF XocHN GYnuiL cxemacy Kyihuaary
TeHrnama 6unan ndonanaHanu:

0, +2e = 07

Tepoxcua woH O2- okcumnosu (sbHu O3 +2e — 20%") Ba
xaiTapyBuu (O3 -2e — O,) xoccalapuHW HAMOEH KUNalH.
bapuya nepokcuanapHu MKKY rpynnara 6yamil MyMKHH:

a) META/IAPHMHI NEPOKCUIAPH,

0) KUCNOTaNAPHUHI NEPOKCUINAPH.

MeTann nepokKCUUIapHH BOAOPOA NEPOKCUALArKH BOAOPOL
aTOMJIapH YpHUIra MeTa/Ul anMaliMHraH Maxcyaoraap aeb Kapa-
naau, macanad, BaO,, ZnO,.

AKTUB MeTautap cybnepokcuinap (macanad, K,O,, RbO,,
CsO, nap) xocun kuianw.

MeTtan nepokcuanap XOCHJ KUIULL Y4YH METUUIHU KHUC-
nopoa 6unaH €Ky MeTann OKCUIUIapUMHM nepokcuanap ounax
peakuMsra KMpuTHIAdH.

KucnoranapHuHr nepokcuiiapy €Ky nepokcokucaoranap-
HHU KUCJIOTANIM OKCUIJIAPHUHI BOAOpOA Nepokcua ounan 6u-
PUKHKII Maxcynotu ned Kapail MyMKWUH. MacanaH: nepokco-
cynbgart kucnora H,S,0, un 250, - H,0, 1e6 kapaiu xam mym-
KWH. YHUHT Ty3unuws ¢opmynacuun HO,§ —O—O—-SO,H
WAaKJIKWaa €3UNANM.

OxkcuanaHvui gapaxacd +6 ra TeHr 6ynraH xpomM OUpHK-
Masiap¥ MLUKOPMW MYXMTAA BOAOPOA NEpPOKCHI OUdH peak-
LHUsira KUpUIIKUO XpOM RMEPOKCHUA XOCH/ KUJIAAM:

H,CrO, + 2H,0, = CrO, + 3H,0

Oy nepokcuanan nepokcoxpomat kucaortanap H,Cr,O,, Ba
H,CrO,; xocun 6ynanm.

Mouonepcynsdar kucnora H,SO, nu SO, - H,O, kypu-
HULLAA, YHUHT TY3HIHL q)opmynacuuu HO—O—SOJH IHaK-
AP ESMRAH. o

Ile Ré o #Kucnomnu P,O, - 2H,0, - H,O, sbHHK
(1@?{3”[_11@!{# -l Mymknu.

i T ) KCHANOBYHAAP - KXMIIACUTa KUPAIH.

Yo' avHAANpaAYD.

AHAH OM RABNATYT
CHTYTOTH

apHUHT Kynq

N0
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Bonopoa nepokcua oaui yuyH ManayM (aH4a IOKOpH) KOH-
LHeHTpauusaaary cynb@ar KHCa0Ta IpUTMacH JIEKTPOIN3 KUIU-
Haau. by kucnora 3puTMana Kynuaariya 1IMCCOLMIaHAOM:

H,SO, = H' + HSO;
Ly cababnan aHoana nepcyibdaT KUCAOTA XOCHUN Oyialu:
2HSO; — H,S,0, + 2¢

H,S,0, cyB 6unan peakuusira kupuwnbd H,SO, Ba H,0, HH
XOCUJT KUNAAM:

H,S,0, + 2H,0 - 2H,S0, + H,0,

lMepokcokucaoTanap Ba yIapHUHI XOCHJIAIAPUHU KyitHuaa Ke-
TUPUAraH MKKM YCYa4a XOCHA KWJIULL MYMKMH:

. Ty3napHUHI KOHUEHTPNAHTaH 3PUTMAIAPUHH INEKTPO-
JIN3 KHUIULL OPKAIH:

K,SO, = 2K* +SO?"
AHOI Xapa€HW MEPOKCHA MOHWHUHI Xocua 6ynuwum OunaH
amanra owanm.

250} 5 5,0} +2e”

2. Bonopoa nepoxcua okcuanap 6uaaH peakumsira KUpu-
THNAAM;

2CrO, + 7H,0, — 2H,CrO, + 4H,0

1.7. THAPOKCHIJIAP

Kynuuauk okcuanap cyB 6unaH 6eBOCUTA peakKLMAra K-
PULUTAaHKAA FTHAPOKCHAIAP XOCHA 6ynaan. I'Mapokcua tTapku-
Ouna aitHY 3NeMEeHTHUHT aTOMM ruapokcun rpynna OH HuHr
Kucnopoau 6unaH 6upukkal 6ynanu. Cysaaru apuT™Mana me-
Tann MAPOKCHIUIAD AUCCOLMaNnaHaaH;

Ba(OH), = Ba?* +20H"

'mopokcuonap NpoTOHAKUENTOP XYCYCHATHrA 3ra
6ynran Mogaanapaup. Mukopui MeTaJUTapHMHI TMAPOKCUIL -
Japy CYBAA AX1WUM 3PUAIM, aKTUB METaJU1 TMAPOKCUIUIAPH-
HUHI CyBIard 3puT™Maiapy wmKopaap ned aranagu. NaOH,
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KOH, Ba(OH),, Ca(OH),, Sr(OH), nap nwxopnap Xymna-
CUTra KHpaIM. NyH +OH Kyucu3 vwxop xoccanapura ara. JlekuH
CYBlla 3pMManAMrad ruapokcuanap KYNUUIUKHH TallKui
KHIaau. Yaap Ty3 Ounad UILKOp opacuaary peakuust HaTUXxa-
cuaa xocun 6ynaaum:

CuSO, + 2NaOH — Cu(OH), + Na,SO,

OKCHI Ba NEPOKCHUIUTAPHUHT XOCcalapy O1aBpUHA CUCTEMa-
HUHT AaBpjiapd MUYMA 4yaniaH yHrra yrraH capu Kynuagaruya
y3rapanu:

aCOCJIUK X0cca — aM@POTEPAUK XOCCa = KHUCAOTAAMUK
xocca.

NuKopuit, MILKOpHH-€p METAIApHUHI XaMAa MacT OK-
CHUTAaHMII AapaXa HAMOEH KUNaauraH KyrnyujinkK opaauk Me-
Tannap rUAPOKCUIUTAPUHHHE XOCCANapH XaM I0KOpHIa KenTHu-
puiaraH cxema 6yitnmua ysrapagu.

I'mapokcumnap KucaoTasapaa 3pUraHuia Ty3nap XOCUN
6ynanu;

Ca(OH), + 2HCI — CaCl, + 2H,0

bepunnuit, anioMuuuit, rannuit, muaui, xanau (11, 1V),
kyprownn (11, 1V), pyx xpom (111) Ba Gowka MeTanIapHUHT
rHAPOKCHIIapH Ba OKCcuMilapu amdoTep xoccanap HaMOEH
Kuaaaun. AMdoTtep ruapokcuanap (Ba oKkCUanap) UKopnapaa
XaM, KUCloTalapaa xaM 3puiau. I'mapokcumiap Typau Mak-
caanap y4yH KyanaHunaiau.

1.8. CYJIbOHIANAP

OATHHryrypTHMHr Metasnap Ba 6ab3u metannMmacnap (B,
P, Si, As Ba xoka3o) OMnaH xocun KuaraH OMpukmanapu—
cynbduaniapaa ONTHHTYTYPTHUHT OKCHATAHUIL AapaXXacu —2
ra TeHr. Metann cynbduanapuu cyiabbun kucnora H,S HUHr
Ty3napu ne6 Kapawi MyMKuH. bab3u MeTaLNapHUHT NOAUCYJIb-
dumiapu €ku nepcynbbuiapu 3¢a nonucynbohun kucnora H,S,
HUHT Ty3napuaup (6y epaa, x = 2 aaH 23 raya 6ynumm Mym-
KUH). [Tonucyasdhuanap Monekynacuaa ONTHHIYrypT aTOMJa-
PY opacuaa KoBajieHT S—S Ba HOH OornaHUWIKM Me—S OYFHH-
nap MaBxya. Arap cuctemana n(S) : n(Me) Hucbar opTub
KeTrca —S—S- 6ornanuiunap coHu Kynainub xosaneHT 60rna-
HHULLIAD YAYLUN OpPTadu Ba MaXCYNOT APUMYTKA3ruy xoccana-
pura 3ra 6ynub xonaau.
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MeTann cyabpuanap KpucTajl CTPYKTypara 3ra; yaap ae-
SApNM IOKOPM TEMIEpATypana CyloKjlaHaaH, ¥3ura Xoc paHr Ha-
MOEH KHIAIM.

Oanuuun, Metann cyabpuaiap OATHHIYrypT OMnaH Mme-
TAUUTHUHT 6eBoCHTa GMpHUKUIUK €KUM MeTaiHUHT H,S 6unan
peakuusira KMpUMIIMIUKM HAaTUXACUAA XOCUN Oy¥naau; yHaaH
TallKapu MeTaJUIAPHUHT Ty3napy 3puT™Macu opkanu H.S yrka-
3y bunaH Metasn cyabpuanap (Macanan, CuS, Cd§, HgS,
PbS, SnS Ba xoka3onap) oanm MyMKuH. Uukopun mertan-
napHUHT cynbduanapu (Me,S nap) voH-KoBaneHT GornaHuLIra
3ra OyaraH coana Ty3iapaup. Yaap KynuH4ya noaucyabdpuaiap
(macanaH, Na,S,, Rb,S,, K,S; Ba x0Ka30) xocHn Kuaaau.
Nukopuit-ep MetannapHuHr cynsuiiapu xymaacura MeS
TapKuOan Moaaanap Kkupaau. by rpynnaaaru cyasdumiap orup
METAUIAPHKHT TY3/1apy apanaliMacH y30K BaKT J1aBOMMUIA €PYF-
JIXK COYAAMraH JHOMHHECUEHT XyCYCUATra 3ra 6ynaau.

J~-MeTannap (naHTaHOMA Ba aKTMHOMIIAP)HUHI Cyabdua-
Jlap4, acocaH, y3rapyByaH Tapkubra 3ra Oynaau. YnapHUHr
TY3WIHILUKAA KOBAJIEHT, METAUIH, HOH-KOBAJIEHTIN OOFaHHLU-
Nlap MaBXxyld. YNapHUHr Tapkubu MypakkabnamraHga KOBaICHT
OOFNaHHUIL yayulu Kydyasay; WyHUHI HaTUXAacUAa sIpUMyTKa-
3yBYAHAMK Xoccalapy Kydanub 6opanu. Kynuuamk naHTaHo-
M4 Ba aKTUHOHUZ CyjibQUIUIapUaA JIOMUHECLEHTIIMK XOccana-
py naino 6ynanu. Llepnit cynspun Ce,S, nan cylokn1aHTUpuII-
raH MeTaajap TabCUMPHUIra BaKyymMia HUXOATAA YHUAAMIH
3KaHAMrK cababnm yrra uunamnu Oyromiiap sicamna KeHr ¢own-
LanaHUIanum.

Cynbduanap KyNnaHunaauraH coxanap HMXOATAA KEHT.
Kynuunuk opaiuk (d-) MeTaJulapHHMHT, JJAaHTAHOMUA, Ba aKTH-
HOUIUVIAPHUHT CylbQUANAPH — TEPMUK, TEPMOIJEKTPUK, Ka-
TAJUTUK Ba OOWIKA XOcCcanapuiaaH KeHr ¢(onAanaHULIHMH3
MyMKHH. ULuKOpHit Ba MIUKOpHit-ep METULNTAPHHUHT CYAbdUI-
aapu (CaS, SrS Ba BaS) kynruHa noMMHOPOpPIApPHUHT acocH
cudarvaa KyinaHunaau. MgS KHitMH cyloKlaHyB4YaH OyiaraH-
nuru cababsim yr yuupuiu ac6obi1apy yuyH I0KOPH TEMIIepaTy-
para YMgamiau 3apypMit KUCMJAaApHUHI MaTepHann xucobnaHa-
am. CdS HuxosiTaa Kyusn GOTOINEKTPUK XOCCaNapra ara.

Cenennp Ba teanypuanap cynbpumiapAaH Kypa Kynpox
y3rapyByaH TapkuOra 3ara. YAapHHHTI KYMUYWIHTU SPUMYTKA-
3yBYAHJIMK Xoccanapu Tydainin axamusrra Moik. WS, NbSe,,
TaSe,, MoSe,, kabu OFup MeTaNIAPHHUHI AUCENEHHANAPH
KaBaT-KaBaT reKcaroHaja CTpPyKTypara 3ra OyinraHauknapu
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cababnu yrapHUHI HiuKalaHUW KO3MdHULIMEHTNApH XyIa KU -
4yuk O6ynaau. Ly cababan, ynrapaaH KOCMMK TEXHUKANA IOKOPH
BaKyyM WIApPOWUTHAA HUUIAWAMIaH annapartinap YYyH CYpKoOB
MaTtepuannapu cudaruna ¢poiaanaHmnnanu.

1.9. TAJTIOFEHHJIAP

lFanoreHnapHUHr MeTa/ll Ba MeTajuiMacnap 6uiaH Xocua
KWJraH 6upukManapy raannnap ae6 aranaau. by 6upukma-
JlapAaa raJJoOreHHUHT OKCHIJ1aHMIL aapaxacu — | ra TeHr, viu-
KOpPUiH Ba HILIKOPHU#-ep METAUIAPHHUHT XaMaa 6ab3u JlaHTaHoO-
WIUIap Ba aKTUHOUITAPDHUHI raauanapuaa, acocaH, MeTasul
OuaH ranoreH opacuaa MOH OOFTaHMIL YpUH oarad. Mertann-
MacCJIapHHHTI TajJuiiapuaa, acocaH, MOH-KOBAaJICHT apaiall
Gornanuniinap masxya. Mikopuit Ba MiiKopuif-ep Metannap-
HUHT FfaIMIIapy CYBAa rMAPONU3ra HynukManauraH (bropua-
JlapaaH TallKapM) Kpucrann moananapaaH ubopar, YyHkKU Oy
MOAJaNap KyWlHM KHCJO0Ta Ba Ky4/H aCOCHAAPHUHI MaxCyloT-
Jlapuaup.

Omunumm. TannmanapHu onuwiaa 6eBocura Metawun OwnaH
rajloreH peakuusara KHpUTHIaIu; €KM BOIOPOA rajloreHKUI Kuc-
JIOTAIapHU METAUIap, META/LT OKCUAIAPH, TUAPOKCUINAPH, CY/b-
dumnapy Ba Ky4CH3 KMCIIOTA Ty3/lapura TabCUp 3TTHpWIALH.

FanumnapHuHr (aitHu MeTann yuyyH) 6apkapopauru ¢Top-
OaH Hoara yrraH capu rnacainub dopaam:

MeF > MeCl > MeBr > Mel.

Kynuyuauk MetaJlapHUHT xJ10pua, 6poMua Ba oauaiapu
CyBla sIXUIM 3pUIAU; yrap MIPOCKONMK xoccara 3ra. by me-
TaJUTapHUHT PTOpHUANApU CyBAa €MOH IpUiau. Jlekun 6ab3u
dropuanap (MacanaH, AgF Ba MLIKOpUH MeTA/UTAapHUHT PTO-
puniapu) cysaa axwuu apuitnn. AgCl, AgBr, Ag) amanna cys-
Oa 3puManauraH Moaianapaup.

lanugnap amanuit axamusaTra 3ra: ow Ty3M NaCl cona,
XJIOp, MIMKOp MuLIab yuKapuilaa, O3UK-OBKAaT CaHOaTHIAa Ba
KYHAAIMK Xa€Taa Xxyaa 3apyp moada. Kymyur xnopua Ba Ky-
Myiu 6pomua ¢otorpadusna uwnarunaau; SF, — xyaa axwmu
ra3CMMOH AMINEKTPUK cudaTuia KYnaHunaau Ba X0Kaso.

1.10. HUTPHIJIAP BA KAPEHIJIAP

OnekTpMaHbHIIMKIApU a30THUHI Ba YIJIEPOAHUHT J€K-
TPMaHOHUIIMrMIaH KUYUK OYNraH aneMeHTaap GuMiaH a3or,
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IWYHHUHTAEK, YIepoa opacuaa xocuil 6ynraH 6upuxmManapu
HUTPHINAp Ba KapOuanap ne6 atanaau. bup anemeHT xocun
KWIraH HUTpUA Ba Kapbua O6up-Oupura yxwaiu Ty3uauil Ba
Xoccanap HamMoe€H kunaau. Hutpua Ba xapbuanap sjiieMeHT-
HUHT [JaBpuit XanBangaru ypHU Ba KUMEBHN OOFIaHULU Ty-
pura Kapab xyihuaaryd rpynnanapra 6ynuHaau:

|. Hon b6oraanuwea 32a 6yscan my3cumon rumpud 6a Kap-
6udnap.

Ynap XyMaacura uiskopuit Ba MUIKOPUH-€p META/IAPHKUHT
HUTPKA Ba Kapbumnapu kupaau. Macanan: Li,N, Ca,N,, Rb,N,
Li,C,, CaC,, KC, Ba xoka30. by HuTpHanap KucjioTa Ba CyB

2
TabCHPUAA EMUDHAALMK, MacasaH:

Ca,N, + 8HCI] — 3CacCl, + 2NH,Cl
Li,N +4H,0 — 3LiOH + NH,OH

HNuwikopuit MetannapHMHr kapboumnapu xyaau rpadurra
yXiuall KaBaTMa-KaBaT Ty3wauwra 3ra. KasatjiapHu yraepon
aTOMAapH TalUKKN 3TaAu, MeTa/l aTOMJApU 3Ca Kasartihap
opacura xomnadanu. bynaai xkapbuanap nact MexaHuk 6ap-
JOUTMK HAMOEH KHJIANM.

2. Kosanewm numpudaap ea kapbudasap (BN, SiC), noH-
KOBaNeHT HUTpUA Ba Kapbumnap (Be,S, AL C,, Ga,C,, In,C)).

BN, AIN, GaN, SiC, B,C, B,,C, tapkuban HuTpua Ba
KapOuanapra cyB, KMCJOTZ Ba MWKOpJap TabCHUp 3ITMaNAW.
YnapHHUHT 6ab3unapu HUX0ATAA KAaTTUK MOAAanap xXymaacura
kupaau. Macanan, kpemHuit Kapoun SiC Xyna xaM KaTTk
MOIIA. YHUHT KPUCTAIA NaHXapacu XyAnu OJIMOCHUHT KpHUC-
Ta/L1 NaHXapacu Ty3WJiMLIMIa yxiuaul.

3. Memanacumon Humpud ea kapbudaap.

Ynap xymnacura 6ym d-opburtannapra ara 6ynaraH d-me-
TaNNapHUHT HUTPHUA Ba KapOumwiapu Kupaau. byHaai HuTpua
Ba xapOumnap kyn yypaiau; ynap XyAaa KaTra aMajiMi axamu-
ATra 3ra. YJapHUHr TapKUOK HUXO0ATAA XUIMA-XHIL.

1.11. PEATEHTIJIAP

AHOpraHuk moananap cuHdnapura 10Kopuiaa KypcaTuaraH
MOAda IpynnanapyaaH TalKapu KMC/I0Ta, acocaap, YyKTUpyB-
YU BA 3PUTYBUWIAD XaMIa KOOPAWHALUOH OUpUKManap Ba M-
raHmnap kupaay. Kucaora, acocnap, KOOpaMHaUKOH OMpUKMa-
J1ap B3 NIMraHMIap XaKyuaaru MabiyMoOTAap «AHOPraHMK KUMeE-
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HUHT Ha3apHit acociapu» HOMIU KMTOOAA TynuK 6a€H 3TuraH;
«4YKTUPYBYH Ba 3PUTYBUMNIAP» OATAA AaHAUIMTUK KUME Kypcuaa
TynuK yTunaau. Ly cababau ynapra tyxranub ytupmainmus.
bapua rpynnanapaary Moaganap KaHaan 6yaMacuH peax-
UMsila MIITUPOK 3THWK cababnu aHOpPraHMK MOoLAanapHUHT
rpynnanapu 3JeMeHT Ba OMpMKManapuHU 3aMOHABHH KUME
agabueéruaa «peazenmaap» ned araw Kabyn KMAUHraH.

fHa wyHu ainTHO yTULU Kepakku, OUp Typaary aToM-mMo-
NeKynap 3appauaniap, AbHM peareHT/ap KMMEBUK peakuus-
napaa Typau xoccanap HaMOE€H Kuiaa onaau. Ynap 3N1eKTpOH-
JOHOPJIMK, 3MEKTPOH-aKUENTOPAKK, NPOTOH-AOHOPAUK, NPO-
TOH-aKUENTOPJMUK 3appadajnap, KUCI0Ta Ba acoC wakauia,
KOOpPAHHALLMOH OMpHKManap XOCUn KHJIYBYUMNAD Ba JIUraHI-
nap, OKCHUIOBYM Ba KAiUTapyB4u, I3PUTYBUM €EKM YYKTUDPYBUU
MoJJanap lakaviaa Tabeup kypcara onanu. by y3apo tawscup-
NapaaH Kancu 6upuaa aifHU peareHT/Iap YCTYHAHWK KUAHULIK-
HM aHHMKJalW Ba YHU MYHOCUD peakuus yuyyH Kyanauwl, YHUHT
TabCUP ITHULU LIAPTAAPUHU (TeMIiepaTypa, 00CHUM, 3PUTYBUYMH,
KOHLICHTpaLus, KaTalu3aTopaapHu) 6uanb onvul MyxuM axa-
MMSTra 3ra.

Mucon Tapukacuaa aMMHAKHMHI KUMEBUM XOCCanapuHu
KY34aH KeuyupainkK. AMMHaK MOJIEKyJlajlapy acoc Ba KUCJIOTa
cudaTuaa, KaikTapysuu Ba OKCHANOBYH, KOMIUIEKC XOCHJ KH-
JIYBYM Ba JAUTAHA Kaby peakuusira KUpUILKY MYMKHH.

MabiyMKH, CYBIaH TaWKApHY 3pUTYBYUMIapAa AMMUAK KUC-
nota Ba3udacuuu 6axapanu:

CH,0" + NH, = NH; + CH,0H

4yyHKU Oy peakuusigza aMMMaK MOJNEKyJlacu y3udaH MpOTOH
bepany. AMMUAK TUNHK OKCUMUTOBYUAp OuaH peakuwusira
KUpHIUTAHWAA KaWUTapyBuM Oynaau:

NH, + H,0, - NH,0OH + H,0

AMMMHaAK p€akKunsaga OKCHIJIOBYH cmbam,ua KaTHAWH LN
XaM MyMKHH.

NH, + Na - NaNH, +H,

d-MeTann Ty3napu 3puMTMacuiia aMMuak JurasHa cudaruaa
MILTHPOK 3TUO, MeTanNapHUHT aMMHAKIX KOOpAWUHAUKUOH Hu-
PUKMalapuHU (AMMHAKATAApPHMA) XOCHUI KHUAA onanu:

CuCl, + 4NH, — [Cu(NH,),]Cl,
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JlekH aMMHaK KYNYUIKK peaKkUuusiapaa acoC/MK Ba JIMraHA-
nWK Ba3ucdacuaa xKatHawanu. by MKKM XycycusT oparaaru
LWAPOMTAA OKOPHAA KYpPCAaTHAraHAap HYKAA IHI MYXUMUHUH
TalKua Kunaau. buHobapuH, aMMHaKHU aCOCNHK Ba JIMTaHA-
JIUK ponuHy BaxapyBuy peareHT ackuin MyMKHH. [lemak, 6u-
pOp peareHTHH KMMEBUM XKUXAaTAaH OMpPOpP CHHGra KUPUTHUILL -
la y KaHaan peakuusnapaa kKaHaam asudaHu Haxapa onu-
wura xaMm 3bTHbOp Oepuvil Kepak. Arap aTOM-MOJIEKYAsp
3appayaHXHI peakuusnapaard UIWTHPOKHU IbTHOOpra OaUH-
Maca, y pearcHTHUHI CTPYKTYpacH acocuia YHAa MabjiyM KU-
HETHUK Ba TEPMOAMHAMHUK UMKOHHUATAAD OOPNUIrK XaKkuaarvHa
XyNnoca YHKapHUill MYMKHUH.

1.12. KHMEBHH PEAKTHBIIAP

KuméBuit aHanM3 Ba UAMHUMN TaAKUKOT MIIAADHU €KHU nabo-
paTopusaaary Souika amMaiapHM 6axapuil YYYH MLULIATHIA-
IMran IoKopH (€KM HUCOATaH I0KOpU) Aapaxanaru To3aJiMKKa
ara 6ynraH KumMeésuin mMomnanapaup. bab3aH aHuya Mypakkab
TapKUOAU MOAAANIADHUHT IPUTMAIAPH XaM KUMEBUI PeaKTUB-
5iap XyMmJacura KupuTuaaau. PeakTuriap TO3anuK XUXaTUIAH
Kyiuaard 6 xunara 6yaunHaau: 1) Maxcyc To3a peakTHBiap
(0.c.4); 2) KMMEBHUI1 TO3a peakTHUBAAp (K.T. — KMMEBUIA TO3a);
3) aHanu3 y4yyH TO3a peaktusaap (a.y.T. — aHanK3 y4yH T03a);
4) To3a peakTuBnap (T—TO03a); 5) TO3ajlaHraH peakTHBIAp
(ouHul.) Ba 6) TEXHUK MaxCyaoTnap (TexH.).

PeakTuBHUHT nasnat ctaHaaprinawt tawkuinotu (FOCT)
TOMOHWIAH Ay KYHUATAaH TO3AIMIY ylla peakTUB COJNHMHIaH
AWML €KW Yy VpanraH KOFO3 3THKeTrKacura €3ub Kynunamu.
PeakTusnap ¢akaT TO3anMK XUXaTUAAHTHHA 3MacC, 6asnkH Tap-
K10 Ba XM3MaTAapH XHUXaTHIAH XaM OMp Heya rpynnara 6ynu-
Haau. YyHOHYH, aHOpPraHUK Ba OpraHUK peakTHBJIap, paauo-
aKTHB U30TOorulap 6MnaH HULLOHIAHTAaH peaKTHBIap, OPraHHK-
aHATUPUK peareHTAap, KOMIUIEKCOHJap, PuKcaHannap,
pH-uHaukaTopnap Ba xoka3zo. PeakTuBnap KynMHYa YHUHT
TYIUK pauyMoHan HOMMH, HMMA YYyH MIUNATHIAMIUHK, KaHAaH
3PUTYBYMAA YHU 3PHUTHIL KepakKIUTrH, HUCOMA Monekynsp
MaccacH, CYIOKJIaHHUILI TeMmepaTtypacu, Muuab 4uMkKapuaran
BaKTH, SPOKJKK MYAOaTH Ba Oouika TaBcudpnapu €3mb Kynu-
nanu. JlekuH, 6an3aH 3tukerkanapaa ¢akaT TYIHHHT HOMH
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€3unub, XaTro YHUHr Tapkubuaa Heya MosieKyna Kpucranna-
HHULU CYBH OOPJIMTU XaM KypcaTHAMaMAUraH xoanap xam 6ynub
TYpanu.

AHOPraHuK peaKkTHBJAPHUHI KYMUHYA palMOHaN Ba TYJHUK
HOMJIap# KypcaTtuiaau. bab3aH OpraHUK peaKTUBIAPHUHT KHUC-
KapTHPHIraH HOMJapy €3uJanu.

11606

JABPUHM CUCTEMAHUHT ACOCUH
IPYTINTAYA DJIEMEHTJIAPH

11.1. ACOCH# TPYIIAYA DJIEMEHT/JAPUHHUHT
YMYMMUH TABCUOH

. . MeHaeneeB naspuit cucteMacMHUHr 6apua rpynna-*
JIJApHUHF aCOCHit rpynnavanapura s-, p-3JieMeHTJIap KUpaaH.

MertannMacnap MHCOHUATra Kaaum 3aMoHaapiaaH Oepu
MabayM; ¢ocdop (XII—XVII acpna) cuitauk KOnNaAWFUHAAH
onvHraH, myuwbsak XI1I acpaa onnnran, sogopon XVII acp-
Ja, KMcaopoa, a3or, xjuop, teanyp XVIII acpHuHr oxupuaa
kawd kuauHraH. A. J1. JlaByasse 1789 finnna Boaopoa, yrie-
poa, ¢ochop, MULLILAK, 30T, TEJAYPHHU MeTAIMAcaap pyixa-
tura Kkuputrad. XIX acpHuHr 6mpuHumn spmuna 6pom, Hox,
ceJieH, KpeMHH# Ba 60op kawid atunau. Prop Ba HOAMp ras-
nap XIX acp oxupuaaruHa 3pkKuH X0a4a XOCHU KWIMHAM.

MeTtannMacnap MonekynajapMHy TallKWI 3TraH aTomna-
PHY ¥3apo KOBaNEeHT O0F1ap opkanu OupukkaH 6yaub, meran-
napaal wy 6unaH xam dapx kunaam. MetaruiMaciapHUHIE KpUc-
TalN NAHXApacH TYTYHAApUHU, 6ab3aH HelTpan aTomMnap 6ann
kunaan. Kynuunuk merannmac (C, Si, As, P, Se, Te Ba
X.K.)J1ap WYHAAH Typaaru KpUCcTajul naHxapajiaap XOCUJ Kuia-
IUaap. YAapHUMHI NaHXapacuAa Xap KancU aTOMHHU KypluaraH
OolUKa aToMiap COHM 8-n ra TeHr O6ynaau (n — aiftHU MeTall-
Mac XoitnawraH rpynnaHuHr Taptub pakamu). Macanau, [las-
pPHU# CUCTEMAHUHT ONTUHYM FPYNIAacUra XXonnaluraH cejieH Ba
TEJUNTYPHHUHT KPUCTALT NaHXapacuaa Xap Kaicyu atoM atpodu-
13 UKKHTAnaH KYLIHH aTOM Xohaawanu. As, Sb kpucrasnapu-
Ila 3ca Xap Kahcu aToM atpoduaa yutaaaH KyLHA aTOM ypHall-
radH. by koHyuusaT KOm-Posepu konnacu 6unan Mauxyp. Hemak,
Xap KAaicy aTOM CaKKU3 3JIEKTPOHAAH Mbopat 6apKkapop CUPTKHU
KaBaT TAalUKWJI KMJAMKLUra MHTWIaAK. by Xosunapaa atomnapapo
OoFNIaHKLI BaneHTIMK Kyunapu Xucobura amanra owagH.
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MeTannMac aTOMMHUHT CUPTKU KaBaTHAArK 3JIEKTPOHJIAp
COHt YuIa 3ieMeHTra MaHCcyb OyiiraH rpynna pakamMura MyBo-
dbuk xkenaau. Macanax, IVA rpynna 31eMeHTH YIIEPDOAHUHT
CUPTKHU KaBaTuaa TYpTTa 31eKTpoH MaBxya. lllyHra kypa,
METAINMACAAPHUHT XapaKTePUCTHK BANEHT/IHIH IPyNna paka-
Mura TeHr O6ynaau. MacanaH, pochop Ba MULUBLIK Y4YYH Xa-
PAKTEPHMCTUK BANEHTAMK 5 ra TeHr. XapakTepUCTUK BaJICHT-
AVKIAH TallKapy SHA HOXAPAKTEPHCTHK BAJICHTJHK XaM Mab-
AYM. YHUHT KHMMATH XapakKTCPUCTHK BUICHT/IMKIAH UKKKTAra
kaM OVnanu. MacanaH, a30T Y4YH HOXapaKTEePUCTUK BaNCHT-
JIUK 3 ra TeHr; Oy xosaa 6et MeKTPOHHUHT KKKUTAcH Onpna-
Wunb «axpanMac Xy@Prt neKTpoH» (0ab3aH yJapHH «TaKCHUM-
JJAaHMaraH» €Ky «3pKMH» JIEKTPOH Xy(}T aed XaM atananu)
XOCHJl KHUaaau.

Bonopoa Ba reauigaH TamukKapu 6apya Mertanamacriap p-
3JieMeHTAap XyMaacura Kupaau. Bogopoa 6unax renuit aca s-
nemMeHTRapaKp. Meranamacnap ¥3 atoMaapura 31€KTpoH Ou-
PUKTUPHUO onraHuaa Kyn MUKAOPAA IHEprua axpaind ynka-
au. bnHoGapuH, ylapHUHI 31eKTPOHra MOMMWJUIMIH KaTTa
kuiimatra ara. LlyHuHraek, MetaniMaciapHUHT 31EKTPMaH-
buianru, SbHU Mosekyradazu amomMHuK2 y3uza 31eKmpoHaap-
HU mopmuiu Xycycusmu XaMm Kartrta connap 6unaH udoaanaHa-
av. MeranamacnapHuHr HUCOuit anekTpMaHuiaukaapu 1,74
aau 4.1 rava y3rapaau. by kuiimMaTnap MeTaIIapHUKHUIAH aH4a
KATTa.

J. . MeHaenees xagsanuaa xap Kaicu AaBpHUHT bousm-
JaH OXUPHUTa YTraH capu NEeMEHTIApHUHI METAUIMACIUK XOC-
canapu Ky4yainud Oopanu: xap Kamcu rpyrnra yerapacunaa 3ca
IOKOpHMAAH nacTra TywraH capu 6y xocca 3aucdnamann. Me-
TajnaMacaap oaaMH Ba Mypakka® aHHMOHAAp XOCWUJT KHIULI
Kobuausitura ara (macanas, Cl-, F-, Br-, J-, §*, O,
ClO;, SO¥, PO}-, Ba xoka30). MeTtannmacnap opacuia ra-
JIOTEHAAD 3HI IOKOPU 3NeKTpMaH(PUMRIUKKA 3ra. YJapHUHT
anekTpMaHduianru ¢propaaH actatra YTraH cCaMH Kamasiau.

Mertanamacnap sopopoa 6unaH 6MpUKHO, ruApUINIAD XOCH
Kunaaum, ooAMi ruapuanap yd temrneparypcuiaa ra3CMMOH
xoJjiataa 6ynaaun. VII A rpynnaya ruapyManapyHUHr (MacanaH,
HCI HUHr) cyBaaru 3puTManapyu Ky4iH KHCIOTa XOCCAacHra
ara. Yiaap Kucaopoa 6unaH okcvalap XoCwi Kuiaaau, 0y ok-
cuanap cys OMnaH peakuusara KMpuiunub KucaoTa Xocua Kuna-
aunap. Metannmacnap y3apo OMpUKKaHAa YAAPHUHI THAPHI
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(HF), okenn (NO), cyabdpua (CS,) noann (Asl,), kapbun
(SiC) Ba xoka3o Oupukmanapu xocun 6ynaau. Merannmacnap
MeTannap 6unaH 6upUkKuO, MeTanAapHUHI TUAPUI. OKCHI,
cynbdpua, Hutpua, docdua, kapbua, 6opua, cMauuKa Ba
X0Ka3o OuMpuKManapuHu xocun Kuaaau. by Oupvkmanapaa
aToMJ1apapo MOHAM, KyTONHU Ba, 6ab3aH KOBaNeHT OOFNAHULL -
nap 103ara kenub yunkaau. MeranaMaciapHUHr y3apo Ba Me-
Tannap OMNaH Xocua KUnraH OuprkManapu Xxyaa Katrra ama-
JIUHA axaMuATra Jra.

DHAH, 2aCOCHIt rpynmaya 31eMeHTIapU KUMECUTra oua yMy-
MKi KOHYHUATAAPpUHH CaHab yTaMus:

1. by anemeHTnap aTOMMHUHI CHPTKM KaBaTuiaaru 3neK-
TPOHAAp COHU rpynna pakamura teur (¢pakar H Ba He 6yHnan
UCTHCHO).

2. 5- Ba p- NEMEHTIApAA BAICHT NEKTPOHIAp POTUHH CHUPT-
KM KaBaT 3JIeKTpoHAapu Gaxapaau:

Ipynnava IA | HA | HIA] IVA| VA | VIA [ VIIA|VIUA
BancHT noroHa \ | ) ] )
KoHdHUrypauuscu s s sp' | st |80 st s [$pF

3. TapTub pakamu opTraH capu A rpynrnadya Ayuaa aTtom
PaJAMYCH KaTTaNaKub, HOHNAHULU SHEPTUANAPH KHUKMKIALLA-~
aU.

4. TapTnb pakaMu OpTraH capu AaBp Yerapacuaa aTtoM pa-
AHUYCH KHYHUKNAWKO, MOHNAHKIL SHEeprUusicy Katranawuobd 6o-
panm.

5. TapTu6b pakaMu opTraH capu 4aBp UUKIA CUPTKU S- Ba p-
opOuUTaN 3Heprusiapy opacuiaru aWupma karranamub 6o-
paau:

3neMeHTAAp: Na | Mg | Al Si P S Cl Ar

s- Ba p- opbHKTaanap
SHepruanapu opacu-{ 2,1 | 2,7 | 45| 5.2 | 56| 98 { 11,6 13,5
aaru aitnpmanap, 3B.

6. Acocuii rpynmnaya 371eMEeHTNAPUHUHT OKCU/UTaHMIU Aa-
paxajapy JaBp MYMAA KyHyaaruvuya ysrapaiu;

I1 A Ba IIl A rpynnaua afneMeHTAapH Y4YH OKCHIAHUIL f1a-
paxanapy xamMma BakT TerMwinu pasuwiaa +1, +2 sa +3 ra tenr.

IV A rpynnaya aneMeHT/apUAa OKCHUIAaHUW aapaxacu +4,
+2 Ba —4 ra, VA rpynnavaaa +5, +3, —3 ra Ba VI A rpynna-
yaga +6, +4 pa —2 ra TeHr Synaam. .
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VIIA rpynnaua sseMeHTNIapy¥ y4YH OKCHUIAHMII Aapaxa
+1, +3, +5; +7 Ba —1 (dpropaa ¢akar —1, acrataa +5, +7,
—1) ra teHr 6ynaau.

VIIIA rpynna aseMeHTIapuaa OKCHAUIAHMIL Japaxa HOJIra
(He, Ne. Ar); +2 Ba +4 ra (Kr); +2, +4, +6, +8 ra (Xe, Rn)
TEHT

7. ACocHit rpynnaya 3/IeMeHTAApPUHHUHT aTOMJAapU KHCJIO-
poAIM Ba (PTOPAU KOOpAMHAUMOH OMpHMKManapaa acocaH 2,
3, 4 Ba 6 ra TeHr KOOpPAKHALIMOH COHJIAPHM HAMOEH KWIAMM.

8. Knumépuit boFnaH1u AaBp yerapacuna aBBajl HOH 6oFna-
HUWNHU, KEHUH KYTOJM-KOBAIEHT Ba HUXOAT KyTOCH3 KOBa-
neHt xycycusitiu 6yamnb konaau. NaCl, MgCl,, AlCl,, SiCl,,
PCl,, SCI, Ba Cl, katopuna 6y xon sKKOn KYpUHaALM.

I1I. 2. BOAOPOA

IneMeHTIap KUMECUHU ypraHuwuna 6u3 JI. 1. MeHaeneeB-
HUHI KUMEBHIA aneMeHTaap [laBpuit cucTemMacHura acocnaHa-
MH3, IbHHU 3IeMEeHTAApHH [laBpuit cucTemMa rpynnanapu 6yiiu-
ya 6a€H KMJIaMHK3; aBBaj BOAOpOA, YHAAH KeituH VIIA rpyn-
naya aneMeHTaapuaaH 6ownab, cyurpa VIA, VA, IVA, IIIA
rpynnavdanapiaru s, p — 3JIeMeHTAap X0CCaNapyMHH 6aéH 3Tvilra
YTaMU3; HOAUPD ra3jiapHHU XaM Wy KUucmaa ypraHamus. Oxupu-
Ia MeTaJIapHUHTI yMyMmuit TaBcupuaad keiuH Ib, 116, I11B,
IV, Vb, VIb, V1Ib, VIIIb rpynnanapaaru d- Ba f~3nemeH-
T/Iap Xoccajapura TyxraiaMu3s.

ANneMeHTIap KUMECHHUHT MAa3MYHHHHU «AHOPraHUK KHUMeE-
HUHI Ha3apui acocsapyn» HOMAM KUTOOHa 6a€H 3TUNraH Ha-
3apuii TacasBypJiap aCOCHAA TYLUYHTUPaAMH3.

BoanoponuuHr JdaBpuit cuctemanard XOHNAawWiraH ypHu
XaKnMaa UKKMTa XoJlaT MabayM. bup TOMOHaaH, Oy 3neMeHT-
HUHT TaluKU (BaIEHT) MOFOHAcHAa OUTTA SNEKTPOH OyauIK
YHUHT OMpHHYY rypynnaHUHr 60l rpynnaya 3jJeMeHTIapura
YX1WaMIMIMHA aKC 3TTUpCa, YHHMHI KYMYMIMK PU3HK XOcca-
napu yHu VI1IA rpynnauya anemeHT (raaoreH)iaapra yxiauuim-
rMHU akc 3TTipaaun. Bogopoauuur HOM kniimatu (2,1 6up-
ank) aHr HOM(F)-4,1 anemedT 6MnaH 3neKTpMaHndHitauru
3HI KMYUK 6yinran anemeHT {HOM(Fr)-0,7} opanuruHu aran-
nainaun. Wy cababau, 6y anemeHT OMpUKManapuaa oKcuaaa-
HHLWI gapaxacu +1 Ba — | xonatnapaa 6yNMLIMHU KYTHLI aCOCIH
Ba Y KATHOH €KM aHHOH X0Juaa 6y1uIlIKH MyMKiH. BOZOpOOHUHT
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MeTa/niap 6MnaH XoCHN KUaraH bupukmanapu eudpudnap neb
HOMJIaHaAK, MeTaaMacnap bunad xocun KuiaraH 6upuxma-
Jlapuaa KaTHOH BadudacuHu Baxapaau Ba yaapHU aHUOH Ba-
sudacHy OaxapaauraH 3j€eMEHTIAp OpKaiu (raJoreHBoao-
poanap Hgal, xanbkorewnanap H,S, H,Se, H,Te Ba 6oiuka-
nap) HoMnaHaau. BonopoaHMHr mMerannmaciaap OMnaH Xocui
KuaraH 6MpukManapuaa 6ab»3aH OKCHUIAHHLIL apaXaCcH MaH-
but 6ynraH 3neMeHTNap yMymMun Kabyn KuMauMHraHaaH ver-
nawraH xonna (macanad, H,N ypnura NH,, H,C smac CH,
X0Nuaa) €3unanmu.

Bonopon aaspuit cucremagary 6MpuvHYMN IneMeHT 6¥auo,
YHHHI aTOMHW HUXO0SITAA COANA TY3UAMLUra 3ra, aTOMMU TapKu-
6uaa | Ta npoToH Ba | Ta 3n1eKTPOH MaBXxyn 6ynub, ynap 6up-
Oupura y3apo TOpTuiuyB Kyuu opKaniu 6ornanrad. Boaopoan-
HUHT 271eKTPOH KOHPurypauusicu 1s'. Boonopon atomu (reaui
15?) xam OolukKa 37eMEHTNAp aTOMAAPH TY3UAULWIKIAAH dapK-
U ynapok, sApo O6unaH 31eKTpOH opbuTany opacuiaa TYCHK
BasdudacMHu 6axapaauraH 3JIeKTPOH KoOuknaapra ara sMac,
BOJOPOA aTOMMAZ BAJICHT 3JIEKTPOH OEBOCHUTA aTOM SAAPOCH
atpodmaa xapakaTaaHaau; YHH LIpO y3ura MyctaxkaM TopTub
TypanaM, Wy cababau BOAOPOAHMHT (FEIMHHMHI XaM) HMOHa-
HHULUI MOTEHLHAMM KaTTa KHiAMarra, sbHU 13,6 3B ra, reavitHu-
KK 3ca 24,59 3B ra teur (111.1-xansan 41-6etna). BonopoaHuHr
HUcOun atom maccacu 1,008. Boanopon kaltHOCHMMETPUK 3Jie-
MEHT/Iap XyMJlacura Kkupaau, 1s'-opburan ¢akar sogopona ato-
Muaa yuypainau. BogopogHHHr yuyTa H3oTony MamiyM. bupnHuu-
CU — MPOTUHA (:H), MKKMHYKCH — aeiTepuit (D €xn 2H) Ba
yurHuucd — Tputuit (T €ku jH). INMporuit Ba neitTepuit —
TYPFYH W30TOIUIap 6yaub, TpUTUR ApuMM EMUPHIULL AaBpH
12,42 itnn 6Yynrad paaMoakTUB U30TONAUDP. YHUHT HUCOMiT aTOM
MaccacH 3 ra TeHr. Y1apHUHr Tapkubu Kyiuaaruya: H aa 6urt-
TafaH MPOTOH Ba 3MeKTPOH; 2H Aa 6GuTTaAaH NPOTOH, HEMT-
POH Ba 3/1exTpoH 60p; TH na 6MTTa MPOTOH, UKKHUTA HEHT-
pPOH Ba 6MTTa 3/MeKTpPOH MaBXyd. Tabuuit Bonopoa OMpukKmMa-
Nnapvaa NPOTHMHUHT MHUKIOPH fAeiTepuit MuxkaopuaaH 6800
MapTa OpTHK €ku aeiTepuit muxaopu 0,015% Hu Tawkun
Kunaau. Tabuuit Bopoponsa iH MUKAOPHU HUXOATAA KaM; Y
aTMochepaHUHT IOKOPH KaBaThnapuia KouMHOT Hypnapu Tab-
CUpHAa coaup OynaauraH aapo peakUMANapu xapaeHuaa y3-
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JAYKCH3 Xocun 6ynubd typanu; YHUHTr mukaopu 20,4 - 107% ra
AKUH 6Y1ud B-paiMOaKTUBAUK HAMOEH KHNaLM.

Boaopoa KouHOTAA 3HF KyN TapKaaraH 3j€MeHT Oyaub y
Kyéw Ba tonay3nap MacCaACHMHMHI APMHMHHU TalIKua KUaaaum.
Epaa yHuHr monb pousu 3 ra TeHr. Ky€iu cMCTeMacCHHHHT Y-
KaH caiepanapy lOnutep Ba CaTtypH acocaH BOAOpoOsAaH HOO-
pat. bouika caié€panap, KkoMeTanap Ba loaay3napapo ras Ty-
MaHJIHKAapHIa XaM Boaopoa 60p 3KaHAUTH aHUKJIaHraH. Epaa
Boaopon OMpHUKMA X0N4a CYB, KOp Ba My3/IMKap tTapkubuaa
Xyna kyn ydypaiau. CysuuHr tapkudbuaa 11,11% Bonopon 6op.

Onuunn. Jlabopatopusaa BOAOPOA OJAMIU YYYH PyX MeTa-
Ura KMCNoTa TabCUp ITTUPHUIALM:

2HCl + Zn — ZnCl, + H,

CaHoaTna Bogopoa Tabuuit raznapaaH, CyB ra3uaaH, CyBHH
NEKTPOJMU3 KUNHULI, KOKC ra3y, HepTHM KaWTa HlUNawuaa
Xocun Oynaaurad rasnapaad onuHaau. Macanax, Tabuuit ras
tapkubuna MetaH 800 °C ma katanmsatop (HMKEIb) UIUTHPO-
Kuaa cyB OyFu OMnaH peakuusira KHpMTHIICa, BOAOPOA XOCHJ
oynaau.
CH, + H,0—3%C _,C0O+3H,; AHY =
s +H, > +3H,; AH,y =206,2 kXK

KaTanH3aTop

METAaHHUHI Yana okcuananuvwmuaad CO 6unan H, napuuur
apanaiiMacu Xocuna oOynaau:

2CH, +0, — 2CO + 4H,; AH%, = -71,3 KX

CaHoaTaa BooOpoOa aCOCaH METAaHHM KUCJIOPOX Ba CyB OyFu
OopacHAaru peakuMscH acoCHAa OJIMHAAM:

2CH, +0, + 2H,0 = 2CO, +6H,; AH3; =-156 kXK

WyHuHraek, cyB OyFMHU Y4yF1aHraH KOKCra TabCHUp 3T-
TUpHL (KoHBepcHsi) ycynu 6unan onrHaan: 1000 °C na koke
OunaH cyB OyFu opacuaa Kyiuaaru MyBo3aHaT Kapop rona-
J145

C+H,0 = CO+H,; AHY, =-1291 KX

Xocun 6ynran apanawma (CO+H,) cys rasu neiinnanu.
Cys razupad H, Hu axpaTtu6 onui yuyH rainap apajiauiMacu
(CO+H,) karanuzarop (Fe,0,) ycTumau yTKaswiaau:
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CO+H,0 — CO, +H,; AHY%, =412 kX

Hatuxana CO,+H, (a oarnna CO) Tapknbau apanawiMa onu-
Haau. By apanawmMa 6ocum octuma cysma 3purtunanu (CO,
3puTMara yraaun). babn3aH apanawma CyloK xaBo OMJIaH KAaTTHK
cosuTuaanu, 6ynaa CO, katruk xonarra yraau. CO aaH Bono-
pPOAHU TO3analll yYyH ra3nap apajauiMacyu UCCHK HATPUM ULLI-
kop aput™acura (éku Cu,Cl, HUHIr aMMHaK/IKM IpUTMACHUra)
obopunaau. Hatnxana CO wrtunaamn, yynku NaOH 6unan

CO 6upukub Na-0O-C fg Tapknbn HaTpuh GopMHaATHH

XOCHJ KHUNaaH.
YyFaaHraH teMypra cyB Oyry TabCHp 3TTUPHLL YCYIH.

3Fe + 4H,0 = Fe,0, +4H,

YUHHHU €KW TEMUP KYBYPra XOiJlaHraH TEMUP KUPHUHIAUCH EKH
MUXJIapra I0Kopy TeMnepartypanaru cys 6yru 106opuit 6unan
amanra owupunanun. JlekuH Oy ycyn y Kagap KaTra axaMusiTra
3ra amMac.

Muwkopra anioMUHUI €K KPEMHUI TaDCUP ITTUPULL YCYITU:

2Al + 2NaOH + 8H,0 - 3H, + 2Na|Al(OH), - H,0]

Si + 2NaOH + H,0 — 2Na,SiO, + 2H,

A3pocTaTtaapHu Boaopoa OunaH Tynaupsuiiga Wy ycyanaH
¢donnanaHunanu.

Xoccanapu. Boaopoa atomu Xxyaa coana Ty3unraH o6yam-
wura Kapamai, 6Mp Heya xos4a, YyHOHUM, 3PKUH Boaopoa
atomnapu (H) xonuaa, monexynanap (H,, D,, T,) xoaunaa
MycbaT 3apaanu Monekyasp uoH (H;), MaHdui 3apaanu
MQIEKYIIP HOH (Hj3), mycbar sapaauiu oaauit voH (H') sa
MaHUM 3apaany onanit voH (H™) xonuaa HamMo€H 6yna ona-
au. bynap mumnna aur 6apkapopu ra3 xonaraa H, sa spurma-
Japaa H* aup.

Bonopoa mMonekynacu Xxyaa MyCTaxkaMm, KaM KyTOnaHyB-
YaH, €HTHJ Ba XapakaTyaH XWuuk 3appayvaaup. Ly cababnu
BOAOpOA HMXOATAA nacT Temnepartypana (—259°C) cylokna-
Haau Ba —252,6°C na kaHainau (Oy xuxaraaH sopopoa ¢a-
KaT reJquiiiaH KeMWH Typalu), BOAOPOA CyBIa Ba OpraHuk
3PUTYBUYHMAApAA 03 Ipuiau. KaTTUK BOAOPOI reKcaroliana Kpuc-
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TajJ naHxapara sra. Bionopoa monekynanapu ¢gakart 2000°C
aH IOKOpHUIAAarMHa aTomJjapra napuyaiaHa oownanam:

H, = 2H; AH), = 435X - Mmosb™'

AToMap (aToM xonaTuaarv) BoAOpoA oAataary¥ BOAOPOA-
HKX MUJITHAIOBYH SAEKTP pa3pAl OPKAIH YTKa3uLl HATHXACH-
Ia xocun 6ynaar. AtTomMap BOAOPOA MONEKYNSAP BOZOPOAra Kapa-
raHna OMp Heya MapTa aKTUBAUD. ATOMAp BOAOPOA €NFU3 JJIEK-
TPOHAU cUCTeMa OYyING, y ¥3 3neKTpoHUHK Ooluka Mogaa
ATOMUHHWHI EKTPOHHU OunaH XydTralwTupuilura xXyaa Mom-
unanp. Atomap sogopon 6esocuta dochop 6unaH, ONTHHIY-
rYpT, MULIBAK Ba XaTTo cMM0O 6unan Oupukaan. Muc, Buc-
MYT, KYPFOLUMH Ba KyMYLl OKCHAJIapy¥ aTOMap BOAOPOA Tab-
cupuaa (oaaTaoary WapoMTaa) Kanrtapuaaau. ATomMap BOAOPOR
Kucaopoa OunaH nacTt TemrnepaTtypaga BOAOPOL NMEPOKCHUA
XOCHUJT KHAaau.

AToMap Bomopoa OMp aTOMUHHUHI UKKMHYU aTOMH OuU-
naH OMpUKHLII peakuusicu, peKoMOMHauUMA xapa€HuAaa
H+H+=H, +435xK axpanub uunkaauraH sHeprusiiu 6upop
Moaaa €KW MAMIL AeBOpH 10THO, KaTTUK KU3nitau. by xonuca-
ra acocnanub JleHrmiop atomap BOAOpPOA ropefakacuHu xaud
3TraH.

ATOMap BOAOPOA KYMUUAKK MeTajunapia OCOHAUK OunaH
3pUiNAKM. ByHMHT HaTUXacuaa KOTHLUMaNAp, KATTUK 3pUTMa-
nap €ku KUMEBHMIM BUpUKManap xocun 6ynanu. Y3naa BOAOpOA
3pUTraH MeTajul 3ca Myprt 6yand xonanu.

Monekynsp somopoa H, VIIIb rpynna merajinapuaa xam
axwy 3puinau. BoagoponHuUHr d-aneMeHTNapra CHHIULIMAAH
KOTHIIManap xocun oynanu. Macanas, 1 xaxm nainaguu onar-
garu Temrneparypaga 900 xaxmraya BOAOPONHH 3pHUTa ONalaM.
by xapaéHga nannaavMiHUHT XaXxXMmu 3,5% Katranawaau.

Xucobnawap Kypcatuiuyya, nalaiud U4KAa BOLOPO-
HUHI 60cuMu 6up Heya MunavoH klla ra eraan. bynaaH karra
6ocuMaa Bogopoa MeTaul xonatuaa 6ynuwn kepak. buHoba-
puH, Pd — H, cucremacnna Pd,H tapkuban 6Guprkma xocun
6ynaau. Monekynstp Bogopos napa- 8a oprosoaopon aed ara-
nanvraH ukku moaudukauusaa 6yna onaau. Arap H, moneky-
JlacKaarM MKKajsa NnpoToH ¥3 yKWU aTtpodusa Oup xun iyHa-
AWLLAA ainaHca, ynap napannenb CriuHaapra 3ra 6ynaoun. by
OpTOBOZOPOL XoNnaTura MyBoduk Kenaau. [potounap yanapu-
HUHI ¥KiapH atpoduaa KapaMa-Kapliv HyHanuviunapaa ai-
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JlaHca, aHTUMapaUieN CNHHIK CMCTEMA ByXyara kKenaau. by
cucremMa naposoaopoa aeb ioputunaan. Oprosoaopoa Ba na-
pasogopomnap 6Up XuUn KUMEBUI Xxoccanap HaMOEH KHJadH,
NeKuH ynap 6ab3u PU3IMK Xoccanapu OunaH (aJnoOTPONMK
waksap) oup- 6Hpm1au thapK Kuaanu.

Booopoa KMME caHoaThla KEHI Ky/J1aHWiaau, Y aMMHaK
CHHTE3MIa, CYIOK YCUMJIMK MOinapaaH KaTTHK €F XOCMJ
KAWL Ba OOLIKA MaKCaanap y4yH HuiaTtunagu. AToM TEXHH-
Kacuaa MpoTUM, AEHTEPHH Ba TPUTHH AHIH XHUN A4poJiap CUH-
Te3 KWL YYyH MuTaTunaau. Macanan, nporonnapaaH 10-
20 MAH rpaaycia reauit sAponapyMHM CHHTE3 KWIMIuAa Kyn
MHUKAOpAA 3HEprua axpaiub yukaau:

4H—%He +2 nosurpoH + 2336 max kK €xu 26,5 MaB

Bonopon 6omb6a nopraauinaa coaup 6ynaauraH TepMosapo xa-
paéHKIa XaM BOAOPOAHUHI NEATEPUA Ba TPUTUNK U3OTOIUIApH
HILTUPOK 3TaAKU. byHAaH TalkKapy BOAOPOA XyAa [1acT Ba XyAa
IOKOPH TeMIIEpaTypanap XOCHUA KWIULU YYYH XaM HLLTATHIaaH.
Atomap Boaopon éHranaa 3000 °C ra Kaaap I0KOpu TeMIiepary-
pa xocun 6ynanu.

11.3. BOAOPOAHHUHI BOLUKA 3JIEMEHTIIAP BHJIAH XOCHIJ
KHJITAH BUPUKMAJIAPH. THAPUIJIAP

Tapkubuda 6upop 3nemenm 8a 6000opod b6ynzan bupuxmasap
eudpudnap deb amanadu. Ynap 3Hr oaauii GuprkManap xymna-
CUra KHPHTHIHILM KepaK, YYHKHU BOAOpOR aTOMM 6owka 6apuya
aToMJIapra KaparaHja oaaMi Tyaunuiura ara. ['mapuanap xam
XyJla KeHI KyJutaHunanu; 6ab3v ruapUaapHUHT TY3UIHLWHHHU
ypraHviu HaTvXXacuga KMMEBUIN OOFaHU LU TYFpMCUAAry Has3a-
pui TacaBBypJap aH4Ya OOHKAU.

IM'wopunnap 6ewra rpynnara 6yauHaau: 1) Ty3cUMOH, 2)
opaiMK, 3) METWUICUMOH, 4) noaumep Ba 5) yuyyBuYaH TUl-
puntap. ByHnai cundnapra 6ynuu ruapUIUIApHUHT TalBKY KYpH-
HHUIUM Ba (UMK XOCcanapura acociaHraH.

. U. Meunenees JJaBpuit CUCTEMAaCUHHUHT aCOCUH rpyMn-
rnaya 3J1IeMEeHTNAAPH XOCUJI KWNraH TMAPHIUTAPpHU KYHHUAArH yd
cuHdra 6yan6 ypranmaaau: 1) Ty3CHMOH, 2) ydyBuaH Ba
3) nonnmep ruapuanap. bynapHuUHr xap Oupura Kuckaya Tyxra-
nub yraMmus.

Ty3cuMoH ruapuaiap KILKOPKUI Ba HILIKOPHit-ep MeTannap-
HUHT TUOpUANApUAKD. YNapHUHT yMYMHUit dopmynacu Me*H-
Ba Me**(H-),. by ruapuanapaa metain 6unaH BoAOPOR opacuaa
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MoH OornaHull MaBxya (nekuH LiH paru 6ornmanuwt Kyté6an
KOBaJIEHT Xoccara 3ra). 'mapuniaap yrra y Kanap YHAaMIH 3Mac.
Hwkopuit MerannapuuHr ruapuiapy (LiH zaH MycTacHo)
kuaaupuica, 200-450°C ga€x Booopoa Ba MeTajuira axpailanm,
MLIKOPHt-€p METAJUTapHUHT ruapuuiapy 3ca 600-700°C na nap-
yanaHaau. LiH ra kencak, y 680 °C ga napyanaiMait cyloKiaHa-
au. Ty3CMMOH rUaApHIIap CyB TabCHpHUTa YHaaMcu3. MacanaH:

KH + H,0 - KOH +H,

OyHna ruapun KaurtapyBum cudartuaa peakuusaa KaTHaluaam.
Huwikopuit Merannap CHAPHMAUIAPMHMHE Xocun 6ynui
CTaHAapT MCCUKAMKIApu 1oKopu (macanaH, LiH yuyH
AH’=—92 xX-monp~!, Ca, Sr, Ba napHuku 3ca MOC paBHiLaa
—196,65; —175,73 Ba — 171,54 xK-monb~—!). byHaai 6uprukma-
napaa H- paauycu 0,15 HM ra sxuH, Oy KMifMaT BOAOPOL aTo-
MMHUKHAAH 2,8 Mapra KaTTa 6¥aMiun 3/IEKTPOHIap opacHiary
UTApHUILYB KyWiapy KaTTalUruaaH aapak 6epaau. Kyituna xen-
THUpWIraH KUiMaT/1ap XaM HOH Tabuatnu ruapuanapaa H- HuHr
KYWIH KaUTapyBUM Xoccara 3ra 3KaHJIMIMHHY TaCAUKJIARIM:

Peakuusa Typu OKCHIVTOBYMHMHI NoTeHUHanH, B
2H" - 28 - 2H,,, 2,25
H,, —2¢ = 2H*(C =1-107"Mons) 0,41
2H,,,, -2e - 2H" 0,0

Yuysuan ruapuanap. by rmaApuMIUIapHHHI COHY TY3CHMMOH
rMApUIIap COHMIa KaparaHaa aHya kyn. [laspuit cucreManaru
IVA, VA, VIA Ba VIIA rpynnayanap 3neMeHTJapH ydYyBYaH
rMapuiiap Xxocua Kunanu. by ruapuanapaa 3jieMeHT OunaH
BOAOPOA OpacHiaa KoBaJieHT OOFIaHMIU ByXyAara kenaau. Ko-
BaJICHT rHApPHIUIapAA NEMEHTAAPHUHT OKCHIUIaHHUIL Japaxa-
cu +4 naH —1 raya 6ynagu. Yonepol Ba KpeMHHIt Xyaa kyn
OMHap rugpuanapHy xocun Kunagu. Ty3CMMOH rMapumiap
XOCWJ 6ynraHaa xaMmma BakKT MCCHKJMK aXpasiub unkaau, ne-
KWH 0ab3yu 3IeMEHTNapHUHI YYyBYaH TFHADUIJIAPDH CHHTE3
KWAHHraHga 3ca MCCUKIUK loTHnaau. by ruapumiap Xocun
Oyl HCCUKIMKITAPUHUHAT KUHMATNApH Ipynnayasap uumMaa
IOKOPHUAH NAacTra TylUraH capy KaMasigu. Xocun Oyauiu mc-
CUKJIMKJApH KHYMK (€KUM MaHKH) KUiMaTra 3ra 6yaraH ou-
PHUKMaIap TepMHUK XUxaTaaH 6exkapop 6ynaau. Ly cababnu yuys-
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4yaH rMAPMIJIAPHHHT XaMMacUHHU XaM 6EBOCHUTA CHHTE3 KHJIHLU
MYMKHWH OynaBepManiu.

YyyB4YaH rUAPMIUIADHUHI CYIOKJIAaHWMIM B3 KalHawl TEM-
neparypanapu xaMm typauua. YyHoHuu, JlaBpuit CUCTEMAHHHT
rpynnayanapy¥ MuuMaa rMApyuiIapHUHI CYIOKJAaHHWIL Ba Kau-
Hall TeMnepaTypanapv rMAPUAIAPHHHI MOJIEKYASp Macca-
Napu opTraH cainH okopunawnb 6opanu. Jlekuu HF, H,O,
NH, nap 6y kounara 6yicynmainau, 4yyHku Oy Oupukmanap-
HUHT MOJIEKYIaJIapy KaTTa AUIOMb MOMEHTra 3ra 6yaraH Kyro-
N4 3appavasapavp. Yaap y3apo soaopon OoraaHHm OpKanu
aCCOLMJIAHTAH HUPUK MaXCYJOThap Xocun Kunaau. MacanaH:
H—F-H — F--

VIA Ba VIIA rpynnayanap ruapuiiapyHUHI CYBAU 3PUT-
MaJIapH KUCIOTANMK XOCCAUTAPUHU HAMOEH KHMAIM.

VA rpynnaya ruapuanapunan paxat NH, sa PH, acoc xoc-
cajapura Jra: wyHaa xam PH, — dochuH HuxosTaa Kyu-
CHU3 acocaup. Y ¢akat Kywin KHCAoTanapAaHruHa npoToHap-
HK TOpTHO onaaun. MacanaH:

PH, + HCIO, — PH,CIO,

VA rpynnayaHMHr KoJAraH rMApHMIANapH, WYHHHraeK, IVA
rpymnmna ruApuiaiapH, yanapura npotToH Kywub ononmaitau. bop
XaMIa UM 31eMEHTIApHHHUHT HT coala ruapumiapu B.H,
Ba Ga,H, Tapkubra sra. by Typaaru KoBaneHT rMAPHIIAPHH
IV—VII rpynnasuuHr 6o rpynnayacuaarv 3j1eMeHTIap XOCHI
KMJIaAM, ynapAa BOZOPOA KaTHMOH cudarnaa 6ynaan (AbHH
FHMAPHUA XOCHN KUNYBYM 3eMeHTnapHuHr HOM napu Bono-
PONHUKUIAH KaTTa), ynapHuHr tapkubu OH,, OH,, DH, Ba
9H ra xaBob6 6epaau. byHaalh ruapuaATapHUHT TapKUObuIaru
aneMeHTNapHHHr HOM kuitmarnapu KU4YuK 6ysnca xam, mMa-
canad, SiH,, GeH, SnH, Ba aneMeHTIapHUHI OKCHAJIAHHLL
napaxacu -4 (3nemeHTAapHUHT HOM napu Moc pasuuuaa 1,9;
1,8;1,8), PH,, AsH,, SIH,, BiH, napaa afeMeHTIapHHUHT OK-
CMIUTAHMII AapaxanapH -3 (3neMeHTaapHHHr HOM napu moc
pasuiaa 2,2; 2,0;1,9; 1,9) 6¥nanu. Xap 6up rpynna oxupuaa
XOWIalraH 31eMEHTIADHUHT MMAPUIANAPY AEAPAUK HOTYPFYH,
Macanan, PbH,, PoH,, AtH nap onuxumaran, BiH, 3aca xocun
Oynubok napuyananu6 keraau. Kumépuit 60r Tabruatu Kosa-
NEHT XycycHaATra 3ra 6yaraH ruipuaiapy CyBla 3pyBYaHIMUIH
Kyna émon (CH,, SiH, Ba 6owkanap), nekuH ynap Kyrocus
OpraHuK 3puTYBYMIapaa XK 3puitnu. Kumeésuit GOFHUHT KyT0-
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JIWIKTH OPTHLIH OWIaH TMAPHIUIAPHUHT CYBIa 3PYBYaHJIMIH XaM
Ce3uwapiy Aapaxana opTaiu, yaap CyBAa 3/EKTPOJUTUK JUCCO-
UWIaHaAM Ba rHAPHIUIAPU KMCIOTA-acOC XyCYCHATIAPHHU Ha-
MO€H KWIaOM.

V A rpynnadyaHUHr ruipyiapu CYBJIH MYXHMTIA 3DHTYBYH
Ounan peakumsara KUpUILraHaa aCoOCAMK XyCYCHATIaPUHH Ha-
MOEH KWialu, MacasiaH:

NH, + H,0 = NH; +OH"

bor Tabuatn xyToaupok 6ynran VI A rpynnaya 3seMeHT-
JJApPUHUHT TUAPKIUIAPH 3Ca AMCCOUMNAAHCaHIA KHCJIOTANIHUK
Xycycusitra 3ra Oynanu:

H,S = H* +HS™ éku H,S+H,0 = HS™ +H,0*

Ly rpynnavazary aneMeHTAap TMAPHIUIAPUHUHT KHCIIOTa-
JIMK XOCCacH IOKOpHIAH nactra yTuiu Taptubuaa optub 6opa-
IM:

H,S H,Se H,Te
K, 107 10* 10°

VI A rpynnauyanunr ranouasoaopomnapy (HCI, HBr, HJ)
HUHT CyBOAr" 3pUTMaNapu KYYAU KHCIOTAJNIMK XOCCACHHHM
HamMo€H Kunaaunap. by karopaa H-gal 60FMHHUHT KyTONIMIHIH
opTnb 6opuiluu Ba bapkapopauru kamMmanun6 6opuiuu Tydanan
KHCJIOTANIMK XYCYCHUSITH OpTHO Oopanu.

I1 naspaaru V—VII rpynnanapaaru acocuii rpynrnada aJe-
MeHTAapUHMHT ruapuanapu (NH,, H,O, HF) kefinHru nasp-
JlapAary anHu rpynnavyajapHUHr m.upmmapmau KECKHH (apk
Kwiaau, 6yHra acocuit cabab ynapHHHr Bogopol HOFH XUCO-
6¥ra Kyuyam acCoOuMIaHTaH XONaTHUHI Naiao OVIHIWHAKD.

IOKopuaa keaTupuaraH yutra rHApMAHUHT CYBJIH 3pDHTMa-
JJapuaary AMCCOLUMNaHUIIY Y4 Xt OYIHIUMHK KYHHAArH TEHT-
JlaManapaaH Kypull MYMKHH:

NH, + H,O = NH; +OH"
H,0+H,0 = H,0* +OH"
H,0 + HF = H,;0* + F~
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By monnanapsa N—H, O—H Ba F—H 6orFnapuHuHr Kyro-
aunuru optub 6opaan, GUpUHUYKMCHAA a30THUHT TAKCUMJIAH-
MaraH 3JIEKTPOH XydTH CyBHMHT MycOaT KyT0/i BOAOPOL MOHHM
6unad MycTaxkaMm goHop-axkuentop 6or xocun kunaau, H—F
Jary NMpoOTOH CYBHMHI KUCAOpOA aTOMM OMnaH wyHnai 60OF
XOCHJ KMJIaAU, Xocun 6ynran F— HOHMAA 3apsaa 3UYNUTy Kar-
Ta 6ynun tydainm HF monexynacu 6unan HF;, HUHT XoCHn
KWinHuiuK, 6y momma H* spurmacuna 3pkun H* monnapu
MUKAOPMHUHT Kamaiuwura onub kenaau, swuu HF 3putma-
cuna H* noHnapu MUKROpH HUcOaTaH Kamasaau,

babv3u ruapuanap, macanad, (BeH,), (BH,),, (MgH,)
(AlH,), nap nonuMep xonaTura yTUWK HaTHXacKaa BOAOPOLN
aTOMM UKKWUTA KYLIHY MapKa3ui afieMeHT O1naH 6OFNaHULLK
HaTUXAacHAa AMMEP €KM MOJMMMED Ty3uauuw naiao 6yaann.
byHnai xonaT, acocaH, KY3FaJraH X0JIJaTAarM aTOMHMHI Ba-
NeHT Koburuaa 6yiu opburtans 6ynranaa, sbHU MOHOMEP IMa-
PHA INEKTPOH €THIUMAraH MOJeKyna XOCHU/ KUIAraHaa COAMp
oynaau.

ITonaumep rmapuanap. Be, Mg, Al, Jn, Tl kabu 3nemeHTnap
MOJUMEP I'MAPHUIUIAD XOCWUJI KWaadHu. YNapHUHI ¢opmynana-
punu (BeH,)n, (TIH,)n, waknuaa €3nw MyMKkuH. bepunnui,
MarHuu Ba 601UKa rHAPUATADUHHUHT TY3KIUIL dopMyaanapu-
HU KyWHMAaruya €3uil MyMKHH:

NN

. Me .M.e

\H N H

by dopmynana Me = Be, Mg, Al, Jn, Ta aneMeHTnapu 6yau-
lIW MYMKHH. by 6upukmanapna 6orFnaHuwINap COHKU OOFNOBYU
NEKTPOH XYdTNap COHUAAH OPTUK OYJIrAHAKUTH YYYH YNapHH
3JIeKTPOHI2 TAHKHC OHpHKManap ae¢6 IOpUTHIAON.

UkkyHuH rpynnara Taautyk/iu 6ynaraHd ruapuiuiap opaimk, d-
3NeMEeHTIap XOCUA Kwiaaunap, ynapaaryd 60rnaHuL Tabuatu Me-
TaJuapra xoc 6ynrad Gornauunw 6unan tascudnaHasu, ynap-
HUHI KYTIYUIUTKHAA BOAOPOA METAl KPUCTaNN naHXKapacura
CUHIHUraH xonaraa 6ynaay, Tapkubuaa soaopoa atomnapu COHU
Kyn 6ynmaiau, macanad, 9H, OH,, 6avszan aca JH, Gynaam.
Bonopon atomu oxrasap Tysmmmra 3ra 6ynrau MeTaJmap KpU-
CTaJU1 MaHXapanapvMHUMHIr Oyuuiuknapuaa (O0y xonaa yjlapHUHT
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dopmynacu DH 6ynaaun), €xu TeTpasap KpUCTAU1 NaHXapacuaary
6yuuMknapaa xoinawany (6yHaa ynapHUHr Tapkuéu OH, 6yna-
au), 6y KKxana xonatnapaard OYUUIMKIapra XOWJIaHHMIUK XaM
MYMKHH (ynapHUHr ¢opmynacu 3H, 6ynam).

AMaiia KpUCTaJUl MaHXxapanapaaru OywaukiapHu arai-
Jlalll JapaXxacu MakKCHMan KMMaTra eTMan KoMUY HaTHXa-
cuna 6epromnumnap (OH, , BH, , 9H, ) HuHr xXocun 6§nu-
WY Ky3aTUaaau. YMyMaH o/iraHaa d-KooMKhapuia 3/1eKTPOH-
Jlapy KaM OynraH 3jeMeHTNap ANaBpUH CHUCTEMaHWUHI 4an
TOMOHMAA XOWnalluraH Ba yjaap y3anapura Kynpox BOIOPOAHHU
CUHICOMPULLU Ky3aTHUNANOM.

JlanTaHOMMap Ba aKTHMHOMAIap KynuHua Tapkubu DH,
(6ab3unapu, macanan PrH, sa PuH, napuu xocun kunaam),
Ti Ba Zr map tapkubu DH, ra axuHnawubd OopaauraH Ho -
CTEXHOMETP KK Oupukmanap xocun Kunaau, V Ba Hf nap
3ca Tapkuou DH ra axuunamub kenaau. JaBpuit xaaBanHUHT
YHI TOMOHHWAArH d-3JIEMEHTNAPHUHT rUapyiapy tTapkubuaa
BONOPOA MHUKAOPH XyHda KaM, CTEXHOMETpusAra xaBob 6Hep-
MaiauraH tapkuébra sra. Hoaup metannap opacuaa nauviaguin
Y3UHUHT Xaxxmura Kaparaiaa 800—900 mapTta Kynpok Xxaxm-
Aar® BOAOPOAHHW CHHraupraHga xaM ¢opmynacu PdH , ra
AKMHAawanu. Muc, kymyw pyx TypryH 6ynmaraHn CuH, AgH
Ba ZnH, napHu xocun KunaauMnap.

IIl 600

JABPUHM CUCTEMAHMUHT VIIA I'PVIITIA
DJEMEHTJIAPH

I11. 1. VIIA IPYMNA JEMEHTJAPHHHHT YMYMHH TABCHOH

J VII rpynna xam 6ow Ba €Haky rpynnavdanapiaH TalliKH
tonraH. bow rpynnayara ranoreHnap (¢grop-F, xnop-Cl, 6pom-
Br, ftion-J), acrat -At xamaa sogopoa KuputiwiaadyV1Ib rpyn-
nayara MapraHel rpynnadyacu — Mn, TexHuuuit — Te Ba pe-
HUHU — Re xupanu.

V11 rpynna aneMeHTNapu aTOMIADHHUHT CUPTKH Ba CUPTKH -
JaH ONAUHIH KOOUK TY3MAMLUKM aCOCUAA KyHUiary rpynnaya-
napra 6ynunsanm.

1) THNHKK neMeHTAAp rpynnavyacy (somopoxn, ¢rop, XJ1op);
2) 6pom rpynnayacu (6poM, ion, acrart); 3) mapraHeu rpyn-
nayacH (MapratHel, TeXHellMi Ba PeHUIH).
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v Tanoren CY3U roHOH4a «Tanoc» (Ty3) Ba «M¢HONOC» “TYFAH-
pyBUYH) Cy3napuiaaH Keanb YMKKaH.

TlanorenwnapHUHr gactnabku Typrracu tabuaraa aH4YarvHa
TapKa/raH, CYHITH rajlored — acTaT 3ca Tabuuil paanoakTHB
eMUPWIMLIIAPHUHT OPAIMK MaxcyloTaapy Tapkubuna yupai-
AM; Y CYHBUIA paBHLUAA, SUIPO peaKUHsUIapH €pAaMUaa XOCHN
KWIHHanM. F'anoreHnapHUHI JaBpHUit CUCTEMana HONUp rasaap
SKMHHMIA XOMNALKIUY YIAapHUHT KUMEBHI xoccanapuaa ake
3Tagy. [aforeH aTOMJIapMHUHI CUPTKH MOFOHAaCUHU ETTHUTA-
AaH 31eKTpoH (s p°) 6ynuwu cababau rasoreH atomMu y¥3ura
AiHa OUTTA IEKTPOH OUPUKTUPHUO ONTNO, Y3IUHUHT CUPTKH M1O-
FOHaCHHM CaKKH3 INEKTPOHIH (82 pP) okreT KOHUrypauusra
YTKa3uLIra HHTUAaAU. FaloreHTapHUHI XaMMacH XaM 3pKHH
X0JIaTAa Ky4WIiM oKcuiosumnap 6ynu6, aituukca ¢prop 6usra
MabayM OVnraH 6apya OKCHANOBYUIAP OpacUAA BHT KYUSTUCH
xucobnanaau. N'anoreHnap rpynnavyacMHUHr OUPUHYHU ab3OCH
¢Top — 6011IKa rasoreHNapaaH OMpMyHua dapk Kuaaau. Y Kai-
HOCMMMETPHK 31eMeHT O6ynubd, pakat —1 ra TeHr 6ynraH ok-
CUAJAHMLI Japa)Xacura 3ra. YHUHI KUCIopomwin OUPHUKMACH
F,O0 na xaMm QTOopHHHT OoKcHanaHWw aapaxacu — | aup. Ly-
HUHT Y4yH F,O HHHT HOMU kucaopod ¢pmopud neb opuTunany.
®ropHuHr Boaopouu 6uprkmacu soaopoa ¢propua — H,F,
CYBIa SIXIUM IpHHAMTAH CYIOKJKHK. Bonopon ¢dropua cyesmaru
3PUTMACKIA KKK ODOCKHYAA HOHMAPra axpananu. YHUHT 6u-
PUHYM DOCKHAYU XYAAM YpPTada Kyudaru KMCAOTaIapHUHT HOH-
napra axpanuumaex 6yaubd, MKKMHUYM DOCKMUM 3Ca Ky4YCHU3
KMCJIOTANIAPHMHT AMccoumnanuium kabuaup. Ly cababau dro-
PMA KMUCIOTAaHM YpTaya KyyJaru KMCJAOTaJlap KAaTOpPUra KUpH-
TULU MYMKMH.

Xnop, 6poM Ba oA Y3NapUHUHT KYNMUHWIKK OHpHKMaNapuia
—1 ra TeHr okCHMAIaHHII AapaxacMHU HamMo€H kwiaau. HC,
HBr Ba HJ HUHTr cyBaaru 3puTMaiiapy Kywin kucnoranap 6yiuo,
HCI nan HJ ra yTraH caitiH KMCIOTAHHHT Ky4yHd OpTHUO Bopanu,
yyHku Cl- Br— —J xaropunaa yangaH yHrra yrraH caiMH HOH-
HUHT 3apANy y3rapMaralM Xosaa paivycHy KaTranaila 6opaam.
Iy cababnan HCIl, HBr Ba HJ HHHr KaiiTapyBYHJIMK XOcCcasa-
PH XaM LIy KaTopaa Ky4yanub 6opanu.

Xnop, 6poM Ba iton ¥3 6GuprukManapuaa +1 gaH +7 ra Kanap
OKCHUTaHH1I apaXKaJlapHU XaM HaMOEH KWa OJlalH.

YnapHMHr MyXHM TMAPOKCHAIApH KyhuaaruiaapaaH ubo-
par:
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9*'yyyu  HCIO, HBrO, HIO

9" yyyn HdAO,, HBrO,, HJO,
9% yyyn HCIO,, HBrO,, HJO,
O*7yyyn HCIO,, HBrO,, HJO,

KentupunaraH ropM3oHTan KaTopaa KUCJOTaNIaPHUHT KYYH
KaMasiiy, BepTHUKan kKaropaa 3ca optub 6opaau. KeruHru
XOnaT, atHUKCA, XJIOPHUHT KUCNOPOMIM KUCIOTAIapHuia KyWIiH
udoaananraH, yyHoHun HCIO, HuxoaTaa kyunu kucnora; HJO
— amdoTep xoccanapHu HaMOCH KWNaaM.

VIiIb rpynnaya anemeHTnapH — MapraHeu Mn, TexHeUH
Tc, peuuit Re aToMnapyUHUHT CUPTKY KaBaTHaa MKKUTAdaH §-
NIEKTPOHAApP, CUPTKH KaBaTHAAH OJAWHIM KaBaTuaa 3ca 13
Ta 3NEeKTPOH 060p (MKKUTACHU S-INEKTPOH, ONTHUTACH p-3JIEKT-
poH Ba GewtacH d-3nekTpoH). Yaap +2 naH +7 ra Kanap 6up
Heya OKCHIUIAHKMLU JapaXa/lap¥HU HAMOEH Kuaaau. MapraHeu-
HUHI OKCHANAHWLW aapaxanapy +2, +3, +4, +5, +6, +7.
Yaapra MyBodHK KenaauraH ruapokcumiap Ggopmynanapu:

Mn(OH),, Mn(OH),, Mn(OH),, H,MnO,, HMnO,

by xaropaa yanaaH yHrra ytraH catuH OMpUKMaNapHUHT
KHCNOTANK Xoccanapu Ky4yainb 6opaayv. YyHoHuH; Mn(OH) -
acoc, Mn (OH),- ky4cus amdoTtep xoccanap HamMo€H Kuna-
AWraH Xyaa Kyuycus acoc; y MnO, 6unan cysra ocoH axpana-
au. H,MnO, Ba HMnO, nap Kucnomnapmip. HMnO,xam Mn,0O,
6bunan H,O ra axpanaau; H,MnO, 6exapop Monia, nekuH 6y
WKKana KUCNOTAHHUHT Ty3napu bapkapop Moazanapamp. Mn?*
AaH Mn*? yrrad capy mapraHell 6MpHKMaNapMHHUHT OKCHANA-
HUII XOccanapy Xyuaiub, KaiTapyBUMIHMK XOCCallapu cycas-
au. Mn(OH), ocon oxcumnanaau, 6ouKavya anTraHaa, yHUHT
y3u Kaittapysunaup. HMnO, uuur tyanapu, Macanad, KMnO,
Xap KaHOal MYXUTAA KaM KY4YJIH OKCHIUTOBUM XHUCODNaHaau.

TexHeuuit Ba peHHIt V3 OMpUKManapuRa acocaH +7 ra TeHr
OysraH OKCHMILIAHULI AapaXacura 3ra. YNapHUHr OyHaai ok-
CUIUIAHHLL AapaXxkacura MyBoUK KenaauraH rHapOKCHINTAPHUHT
ymymuit popmynacu H30, aup. by ruapokcHaiapHHHT K1co-
TaNMK Ba okcumnail Kobuanathu HMnO, — HTcO, — HReO,
KaTropuaa 4yanjaaH yHrra yrraH capu kaManub 6opaau.

llyunnraek, HMnO, — H,TcO, — H,ReO, napHuHr kuc-
NOTATMK Ky4YNlapH XaM yanjaH yHrra TOMOH KaMasiH.

VIIA rpynnaua aneMeHTIapUHUHT acocHit xoccanapu l11.1-
XanBanaa KeJTUPHJIraH.
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[11.1.-xadsaa
VIIA rpynnaga >neMEeHTNAPHHHHT ACOCHH XOCCANAPH.

AneMeHT H oF ,Cl ,sBr " WAZ
BaneHT 3nexTpoHnap |
KOHpUrypauusacH Is 2s12p% | 3s13p%| 4574p* | 5525p° | 6526p°
ATOMHHHI KOBANICHT
panuycH, HM — 18,988 | 35,453 | 79,909 {126.904
0,0899 4,940

-l
3uaaury, r.n ra3 | 1.693 | 3.214 | 3.1023| rem?

D~HOHHHUHT paany-

CH, HM 0,136 | 0.133 | 0,181 | 0,195 | 0.220 { 0.23
3" HOHHHHMNT WapT-

JIX PAAHYCH, HM —_ - 0,026 | 0,039 | 0,050 | 0.062
INCKTPOHIa MOHWI -

nurn, o8 0,75 3.5 3.5 3.3
HoHnanuw noteu-

umanu 3—3°, 3B 13,6 17,42 13 11.8 10.45 9.2
Ep xoburunaru %

MHKAOPH 0,15 [2,7:10214,5-10%} 1.6-10] 3-10°
Cyroknanuw t °C -259,1] -219,7| -101 -7.2 113,6 244
Kaitnaw t °C -252,6 1 -188,2| -34,1 | 59.82 | 18435 309
Anponapapo Macoga

(93-3), um 0.074 | 0.142 | 0,200 | 0,229 | 0.267 —_

39, HHHT AKHCCOUNNA-
HULS KOHCTAHTACH 5.1-10-3§9.2:103{ 1,6-107] 3,3-10-%] 3,0-10°? —

D HHUHI AMCCOoUuKNa-

HHLL SHTANbIHACH,
AH® auxc 435 159 243 199 150.7 117

Hucbuit anextpman-
duiink 2.1 4,1 3,0 2.8 2.5 2.2

ONeKTpoa NOTCHUMANH

Exe: B
(3, +2€5227), | 000 | 287 | 1.36 | 1,07 | 054 | —

J)KauBaJmaH KypuHulunya, F—Cl—Br—J—At xaTopuna van-
JaH yHrra yTraH capy rajloreH aTOMJJapuHUHI paguycjiapu KarT-
Tallawagu, HOHJaHULI IHeprusanapu HUCOU anekTpMaHPHiA-
nuKk (HOM) kuitmaTnapu Knumknawanu; 6uHob6apuH, 6y KaTop-
Ja JNEMEHTJAPHUHI META//IMACAMK Xoccanapu 3aundnaiuubd
bopaau.
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H VII rpyrina 3ieMeHTIapUHUHT YMYMU MaH-
: sapacuHu 1935 itnnna b. B. HekpacoB ToMOHH -
J naH Taknud KHAMHTaH Kyiuaard cxeMa Luak-
F WA TaCBUpAaUl MYMKHH.
By cxema y3nykcu3 uu3ukjaap 6unaH 6up-
NAIUTUPWITraH 3JIEMEHTJIAp Y3apo TYIHK ¥Ximam

Cl\ (spHHM 6apya OKCHUIAHMLL Japaxanapia TalukH
2N 3/eKTPOH KOOMFM OMp XM/ Ty3uJaMlura ara
Mn Br  6ynran) anemeHTnapAMp; NYHKTHP YM3HKJAp

61naH OHMpAAILTUPWITAH YIEMEHTIap TaBCHpHHA
BAJIEHTHKIAPHIAAH TaWIKapu 6ynrax 6apya Ba-
Tc ] JIEHTAHMK X0JaTAapAa YIMapUHUHT TalIKU JJIeK-
TPOH KOOMKJIapH TY3WIMILUM XUXaTHUAAH OHUp-
6upHra yxwamnam — yJlapHHU TYIMKCH3 yxuiain
3JIeMeHTaap Aeiunany; Hykranap 6mnaH 6up-
NalUTUPpUATAH 3IneMmeHtTaap ¢dakat TaBCHPUHA
BaJICHT/IIMKKA 3ra 6yarannapuaarmHa 6up-6upura yxwaiu 6yna-
av. TaBcuduit BANEHTAUK AEraHaa 3EMEHTHUHT IaBpUH CUC-
TEMACUAAry rpynna paKkaMura TeHr 6yiraH Makcumasn BaJleH-

TAUK XOJIaTHHU TYLIYHMOK, Kepak.

Re At

1H.2. ®TOP BA YHHHI BUPHKMAJIAPH

®rop F, Taptub pakamu Z =9, atroM Maccacu 18,9984 m.a.6.
®ropHUHT dakaT 6uTTa H3otonu 60p, YHUHT Macca coHu 19,
3NeKTPOH KoHUrypaumsacu 1s? 2s? 2p°, 31eKTPOHNAPHUHT
KBAHT KaTakyaaa XoisaHuwu: ¢pTop atomuaa ourra xydr-
nauiMaraH p-3n1eKTPOHHUHTI MaBXymuiuru ¢Ttop 6uiaH Bolo-
poll opacuaa yxwauutuk 6opauruHy Kypcataau. JlekuH ¢prop
aTOMMKIA BAIEHT 3JIEKTPOHAAp Ba OpOMTA/L1ap COHUHMHT KYTUIK -
ru Tydaitnu sBogopon 6unan drop opacuaa papknap Kenub 4u-
Kaau. ®Prop 6apua 3neMeHTAAp OpacUAa IHT KaTTa 3JICKTpPMaH -
¢uiinukka ara, y y3 6upukmanapuaa —I ra teHr 6ynraH ok-
CHIL.aHHWLI AapaXKaCUHU HAMOEH KWIalH; Y NaBpUit XaABATHUHT
MKKHHYKX aaspuaa VII A rpynnavanga XoWnauiraH 3HI aKTHB
METAIMAC 3JIeMEHT 3KaHAUrHMHH Ou3 I 60643 aitTHO YTAMK.
Prop (Ba 6owIKa raoreHAapHUHI) HO-
JIMp ra3 aTOMM TY3WIMILMIA 3ra OYAHILH 2p
y4yH dakat OMpruHa 3JeKTpOH €THLL- 2s NIN 4
Manau. LllyHra Kypa yHUHr OuMpukmMma- Is N
Napyaary OKCHIUTaHMIL Aapaxacu —1 ra N
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teHr. Prop Gouka ranorednap 6unau CIF,, CiF,, BrF,, IF,
TapKUbAu OMpUKManap XoCUN KWjaa Onaiu.

®rop Tabnataa Aespaun Kyn TapKanraH aneMeHT. YHUHT Ep
KOOMFUIaru Macca yaywu 2,7-10-2 % uu Tawukun araau. Prop-
HUHT 3HT MyXUM MHUHepainapuaaH pawoput CaF, kpu -
oanut NaAIF,, dropanatut 3Ca, (PO,), CaF, mabnym.
®rop OMpUKMaNapy TULL Ba CYSKNap TapKuOura (THUil SManu
Tapkubuna 0,01% ¢rop 60pAuru aHMKNAHraH) KMpaau.

Onaunnmnu. QropHu OMpHHUK MapTa 1886 itnnma Myaccaun
CYBCHU3 CYIOK Boaopoa ¢ropuara apawutupunrad KF HuU anek-
TPOJU3 KMIHIL HaTHUXacuaa onuniura mysadpdak 6yaraH. YHUHT
oupukmanapu xymnacura HF, merann ¢ropuanapu (CaF,,
KF, CuF, AlIF,, KHF,, AgF, AgF,, TIF,, CoF,, PIF,, NdF,,
DuF,, RhF,, BiF,, MoF,, ReF,, KH,F,, KH,F, Ba Gowxa-
Jlap) KMpanau.

IpKHUH ¢Top xocua kuaun yyyH HF+KF HUHr 3BTEKTHK
apanaumiMacH €ku ocoH cyrokaanysyad KHF,, KH,F, tapku6-
JIX AaUMAOKOMIUIEKCIAPU 3NEKTPOJN3 KWIKHAIU. DAEKTPOIU3-
HY MyAAT 3/1eKTPOAU3Epaapaa amanra owuMpunaau. Karon 6u-
JaH aHoA 6up-6upunaH aMadparma 6unaH axpatunraH 6ynub,
adHoana Gprop, KaToana BOAOPOA aXpannbd UMKanu. ACauna 3/1eK-
tponusaa KHF, amac, HF wwutupoK 371anu; YyHKH y:

3HF = H,F* + HF;
TCHIJ1aMara MYBO(bHK AHCCOUUNNTAaHAIMN.

Karomna: 2H,F* +2¢ - H, + 2HF
AHonna: 2HF; -2e — F, + 2HF

Xapa€éHnaap coaup 6ynanu.

®TopHH razcuMoH (€KM CYIOK) xonataa 60CHMM OCTMIA
fbaJinoHJIapaa caKJlaHalu; Wy xonaa 6up XxoiaaH 6owmKa Xowi-
ra onub copunaau. Prop conmHaguraH KOHTeHHepap, CYIOK,
Ba razcuMoH ¢top OunaH uuuiawiaa 3apyp o6yaran ac6ob yc-
KYHaJIap 3aHrnaMaiauraH nynart, MUMc éxyl anioOMMHUKAAH Tai-
épaaHany. Xap AouM 6y Makcal yuyyH MLLIATUAraH MeTajuiap
CUPTHIAA YlIAa METAZIHUM KOppPO3MsNaH CakKjaul XycycusTura
ara O6ynraH Gropua Katnamiaap XOCua oynaau.
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®Top onamit monaa cudaTHaa UKKHM aToMK Monekyaa (F,)
Nnap XOCHN KUaanu. YHUHT MOJNEKYNAp opOUTALIapU KyiuIa-
U 3NEKTPOH KOH(}pHUTypaLusira 3ra

F,; (16%)*(16,) (267)*(2m, 2)* (268 )* 2m, )"

eky 6orFnoBun opbuTannapaa OywatiTupysuy opoutannapaa-
rMra KaparaHia MKKMTa OPTHKYA 3NEKTPOH OVarawiuru ca-
6abau F, naru 6ornanuiu Taptbu 1 ra tenr sa F, ¢popmynacu
Kyhuaarunya €3nnanu:

PP

@ropuHHr GH3IHK Ba KHMEBHH xoccanapu. PTop y3ura xoc
YTKUP XHIUTM capMK Tycau ra3. ['a3 xonataaru ¢top cyioxk HF
aa 3puiau. CylokK GTop CyIOK KUCA0poada YEKCU3 IPpUMAHM.
Kattuk ¢prop —288 °C naH nact tTeMneparypana MOHOKJIUHHK
Ty3uAuWIra, yHaaH I0OKOpHAa 3¢a Ky0 WaKJInu MOJEKYJISip NaH-
Xapa XOCHJl KWJIalM.

®rop 0°C ra ssKkMH TeMmeparypana CyBAa 3PUTHJICA, THU-
nodptoput kucnora HOF xocun 6ynaau. by Moana paHrcus;
t° =1 17 °C 6ynn6, XOHa TeMnepaTypacuaaék eMUpHiInb

HF Ba xucnopoara aitnanaau. buHobapun, ¢rop tancupuaa
CyB eMHpHIAAH:

H,0 + F, — 2HF +0,50,

d1op Oapua anemeHTAap OMNaH, XaTTo HOAUP rasnap Ounax
peakuMsira Kupuviuand, Macaaat:

Xe sy + Fory = XeFyy, AGP s =-161,2 KX - Monp™
X€ gy + 2Fary = X€Fyy)» AG{ 5 =-256,7 KX - Monp™

Kucnopon 6unan ¢prTop nacr remnepatypanapiaa Kyucu3s
NEKTP pa3psal ApaTuiaraHuga OMpukub, Kuciaopoa GTopua-
NapHHHU XOCUN KWaaau. by 6Gupukmanap 3HA0TEPMHUK OMpPHUK-
Manap xymnacura kupaau. C, Si, P Ba 6owka MetajuiMacnap,
WYHWUHTAEK, KYKYH XONMUOAru KYMYUIuK metamuiap ¢grop 6u-
JlaH 6upukn6 ¢ropruanapra aiinaHagu. lIyHu xam anTHn Ke-
pPakky, QTOPHYHT KYMYUIIKK peaKUMsiapy 3aHXHUP MEXaHH3M
opkanu coaup 6ynaau, wy ca6abnau peakuus KynUHYa €HUL
Ba noptaail 6unaH coaup 6ynaau. PTOpHUHI MYXHUM Xxoccana-
pu 111.1-xaaBanna Kaitn aTunrax.
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SnemeHTnapuuur HOM xansanuaa ¢prop OupuHum ypuuana
xomnnauiraH. @Top AaTOMUHUHT PAAUYCHU KUUKK OVAraHauru ca-
6a6s1¥ YHUHT SApOCH INEKTPOHNAPUHHU XYAa KYUlHu TOpTUO Ty-
panu (KanHocuMmmeTpus koHuenuusacu). LLyHuHr yuyH drTop
ATOMMHUHT TaWKY KaBaTHAaH OMPOHTA 3IEKTPOHHHU YUKApUO
1000pHUIl HUX0ATAA KUNHMH. PTOp 3HI Kyulu MeTaiaMac, y
HI KYYJIH OKCHIUIOBYHM, Xyda KYn MoAjanapHU OKCHUIUIAW
onaau. Kucnopoa Ba azor 6unaH 6eBocuta OMpUKManau, Kon-
rad 6apya 3jieMeHTNAap OuJaH TErMIWAK peaKUMOH LIApOKTAA
6eBocuta 6upukaau. OrTop Bonopon O6unaH XaTro KOPOHFyaa
XaM LUMAAaThy peakuusara kupvuwanu, —250 °C na 6y peak-
UK nmopTaail 6unaH coagup O6ynaau. PTop ONTHH, NAATHHA
CHHIrapyM HOAMP METa/lapra yJlapHHU 4yF XoJaTUraya Ku3au-
puJraHga, 6oukKa KynuyuiMK MeTtaasapra 3ca olatrfaru TeM-
neparypana tabcup 3taau. KYprolUMH, HUKEJNb BA MUCHUHT
cuptu Top armMocdepacuaa 100°C paek wly MEeTaLNapHUHT
dTopuanapu KatiamMu OmiaH Konaanub, METWUIHUHI WYKH
KMCMHHH GTOp TabCHUpHUAAH caknanaun. ©rop OuaaH Gupukma
XOCHJ KHJITAaH JJIEMEHTAAp KYMUHYa Y3JIapMHUHT MYMKMWH
OynraH MakKCHMaJl BAJICHTAIMIMHM HAMOEH KWJladu, Macana,
PF,, JF,, OsF, Ba xokas3o.

OTOPHUHT CYHBUI YCYN OMNAH XOCUN KUAUHIAH U30TOM-
napu 'JF, ¥F, XF napHUHT spuM eMUPUIMLIL AaBPAPH KaTTa
amac: 'JF yuyH 66 cek., '}F yuyH 107 muHyT Ba F yuyH 12
CeKYHAHM TALIKHA 3Taau . YHUHT 6eKapop M30TOMIAPUHHHI
eMHUPHINII peakUMsSIapuHM KyHuaaru TeHriamanap 6unan
udonanall MyYMKHH:

WFoB +';0+y (y-HeiTpuHO)
BFoB+'350+y
BF B + ONe +7 (Y-aHTHHEHTPHHO)

®rop 'SF y3MHUHr K-KaBaTuaaru 3€KTPOHU KYUMLUM XUCO-
Oura Kyiingaruya eMMpHIMILHN XaM MYMKHH:
I8 = 18 ~
gF+€e o ;O+¥
DTop MONIEKYNACHHUHT QTOP aTOMIApHIa AKpanuil HCCHUK-
Juru — 158 kXK-moib ~! ra TeHr.

Huurarwmmu. OnrHanural 3pKkiH GTOPHUHT aCOCUI MUK-
JOPH TEXHHKA Y4YyH 3apyp 6ynraH ¢Top TyTraH opraHuk Ou-
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pHKMasap Talépaaiu yuyH uuuiatunaad. 3aMOHaBUM COBUTIUY-
NapAa COBYK MYXMT XOoCH Kuauut yyyH NH, ypuuna) ¢ppeon
CF,Cl, munatunmokaa. Bunun ¢propua CH,=CHF Ba Tetpad-
Top 3tuneH CF,=CF, cyHbui noanmepnap onuuina MoHoMep
cuaTHaa XaM KYaNaHUIIanM.

111.2.1. ®TOPHHUHI BOLIKA FAJIOTEHJIAPAAH ®APKH

l. ®Top HUXOATAA aKTHB Ba 3axapau Moaza. F—F 6orna-
HULL 3HTANLIIUACH KHUUK (AH‘,’,2 =-159 xX- Monp~') Kuii-
mMaTra 3ra 6yauwm cababau Prop Yy3IMHUHF IOKOPHU Lapaxana
aKTUBAUTY OuilaH OoLiKa ranoreHnapaaHd axpanub Typanu.

2. ®ropHuHT OMpHKManapu Xyaa 6apkapop. ByHuHr caba-
64U WyHRAKH, GTOP ATOMMHUHT PagHYCH KHUYMK OVATaHIMTH
y4yH y OouIKa rajoreHjapra KaparaHjaa Ky4Ju KOBajleHT OOF-
JJaHULW xocui Kunaau. KosaieHTt 60rnanmura ara 6ynaraH ¢ro-
PUIUVIADUHHT MAaH(PUA SHTATBNUANAPYK KAaTTa KHiiMaTra sra. Ly
cababnaH ynap KMHMHAUK OUNaH napyajgaHanM.

®ropua MoHu F~ HUHT paanycud KMYUK OVAraHIUTH Y4YYH
MeTana GTOPUANAPHUHT KPHUCTANA faHXapa 3Heprusjiapu
KaTTa KMHMaTnapra sra. Merann ¢bropuanapaa metana 6unaH
¢dTOop opacuna OoFnaHUII KYTIMHYa MOHAU Tabuartra 3ara. Ma-
canaH, AlF, — uoHnu Ty3unuira ara, nexuH AlCl, — kapar-
KaBaT Ty3unuuwra 3ra, Al,Br, Ba Al,Cl, nap 3ca Monekynsip
OMpUKMasiap XyMJacura KupaaH.

PTOPUIA-UOHHUHT THAPATAAHULI IHTANABIMUACH KaTTa
(AH® , = —485,3 kX monb™") 6ynrannuru cababnu AgF cysna
AXIIY IPUHION, BaX0JaHKK O0OLIKA KyMyLI FIOFeHUIU1Ap CyB-
1a KaM 3pHitau.

3. ®r1op dakat 6uTTa (-1) OKCHMANAHUIL NapaXaCUHU Ha-
MOEH KWJaAW, YYHKM YHUHr L-KoOMFMAA CakKKM3daH OPTHK
3JIEKTPOH Xoinawa onmaitau. lllydra xypa GTOpHHUHr yrae-
poanu GMpHUKManapu peakumanapaa UHEPT XYCYCUAT HAMOEH
Kuaamu.

4. @ropHuHr HOM kuitMaTH 601LKa 3NEMEHTAADHUKNAAH
KatTa 6ynravauru cababnu, y kyunu Bogopoa GOFnaHMILAAD
xocun Kuinaan. Macanan, HF na H—F 6ornanuiu xamaa Bo-
nopoa 6ornaHuinap mMasxyanuru tydainu HF aeapau kyu-
cu3 (pK=3,12) kucnora xoccanapura sra; saxonanku, HCI,
HBr Ba HJ nap kyunu xkucnoranapaup.
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5. ®Top 61nan CyB Ba MUIKOpJAp OpacHaary peaxkuusaap
oxnbaTuaa OKCOMOHNAp XoCUN OYVnMaiaH;, BaxosaHKu, Goui-
Ka rajioreHnapaa okcobupukmanap (macanad, NaClO, KBrO,,
KJO, nap) xocun 6ynanm.

HI1.2.2. Bonopon d¢ropua

Arap rutaBuk wnat CaF, ra koHueHTpaaHran cyabdar KUc-
nota H,SO, TabcHp 3TTHpHIICA, ra3CUMOH BOAOpOA (TOPHA
Xocun oynanu:

CaF, + H,SO, — CaSO, +2HF

Bonopa ¢Topua acocaH aHa Wy peakuus 6yituya onmHaau.
Pogopon ¢propua wWMIAra TAbCUP ITAAM; WIYHUHT YuyH Oy
peaklUHs M1aTUHA €KUM KYPFOUIMHAAH SCUIraH nauuuiapaa yTka-
3unanu.

®rop Bopopon 6MaaH HUXOATAA WIMAAATIAMA paBHiLAa Gu-
pUKaau:

H, + F, — 2HF + 542 KK

Y1a To3a Bosopoa dbropua onuut yayds MeF-HF tunuaaru
HOpAOH PTOPHIUTADHH KU3AMPpHLLINAH doiinaniaHKuNanH,; Maca-
JIaH!

KF-HF —» HF + KF

Bonopon ¢ropuanuur Gpu3KK xoccanapu. To3a sogopoa ¢ro-
pun 19,5 °C naH nact remneparypaiga paHICH3, XaBOoAa KywWiH
TyTailauraH cyloKIukK: 19,5 °C gan oKkopuaa 3ca paHrcu3, Hu-
XOAATOa YTKMP XHIUIM Ba 3aXapfiv ras. YHUHT CYIOKJaHNULU TeM-
nepatypacu —83,1 °C. Boanopon dropua Kytbau monexkynanap-
IaH ubopar 6yaraHaury tydaiin CyloK XOonaraa, XaM, KaTTHK
XONnaTaa XaM Ky4iu accoumnadraH 6ynaav; HF Monexkynanapu
BOAOpoA 60FnaHKuIap opKaiu y3apo 6upuxknd (HF) Hu xocun
Kunagu, n = 2, 3,4, 5, 6, 7, 8 6y MyYMKHUH. XOHa TeM-
neparypacmaa n = 2.

Bonopoa ¢ropua accounnaHraH 6ynrariinru cabadbnu yHuHr
CYIOKJIMHAlIU Ba KaMHHaLU TeMnypartypajapu 00OlKa rajloreHpo-
JOPOMUIADHUKHUIA KaparaHaa ioKOpHUAUP.

Bonopon ¢ropua ydyyH O6yF xonaraa xaM A€sipjid acCoOUHM-
NaHHUIL MaBXYA 3KaHAUTH aHUKNAHraH; JekuH 90 °C aaH 10Ko-
puna sonopoa ¢propua akar sikka-skka Monekynanap (HF)aaH
ubopar 6Vnaau.
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Bomopon ¢Topua cysaa siXxiuv 3pHMaAK, HATUXKANa TAXMHHAH
40% nynaaBHK KHCI0TA Xocun 6ynaau. by xucnora nuku
Ba TalUKM CUpTHAapu napadpuH OMnaH KONiaHraH wyia Uamil-
N1apAa CakJiaHaau.

Cyiok Boaopoa GTOpUAHUHT AUINEKTPUK KOHCTaHTacH 80
ra TeHr, asbHu cyBHUkura (81) akuH. Ly cababnau kynuunuk
Ty3/ap TO3a CYIOK Bonopoa dropuaaga 3pub, MoHnapra axpa-
naau.

CyBaaH 6oiuka 3pUTYBYMAApAA BOAOpOA (PTOpUL E€MOH
apuiau. Boaopoa ¢propua 3axapnu Moada: arap Kyara Tomca,
y30K, BaKT Ty3aJIMalMraH spa XOCHI KHUAaoM.

Boaopox GTOpHAHHHT KHMEBHH XOCCaIApH.

1. Bonopoa GpTOpHAHUHI CyBAArM 3pUTMacH ypraya Kyuyna-
rm xucaora xoccacura ara. H,F, HUHr connwmTupma 3nexTp
yrkasyByaHauru 1,6:10~¢ cm~' - om~! ra teHr.

2. YMyM 3bTUpod 3TMATAaH TacaBBypjapra MyBoHK, BO-
nopoa GTOPUAHUHI CyBAArM 3puTMacyu OGUp acocau KUcnora
xoccanapuH HaMmo€H Kuaaau. Cysaa HF HuHr aMccounnanu-
liuaaH xocun 6yarad Grop MOHHU BOROPOA PTOPHUIAHHUHT AUC-
COUMNIAaHMaraH MOJIEKYJIAaCUHU y3ura Kymub oaub Mypakkabd
noH HF; ‘raaiinananu. by TacasBypra MyBodHuK, soaopoa ¢ro-
puaHuHr | Moaap 3aputMacuna 10% ra akud HF; noHnapu
Ba TaxMMHaH | ¢ou3 F~ nonnapu 6opaup. bynu Kyiunaru
TeHr1aMa 6MaaH TacBUpaall MyMKHH:

HF=H*+F" HF + F~ = HF;

R R
Kl——-[H—F]——7,2'10 Kz_ﬁ":_].[}q_-

lMnaBuk KuUcioTa xjuopua kuvciaorara (Ba 6owwka Bogopon
raloreHWA KMCnoTajnapra) KaparaHaa Xynxa XaM Kydycu3s. [lna-
BUK KUCJIOTA OJITUH Ba NJIaTUHANAaH TallKapy O0uiIKa KYNruHa
METAJIJIaPHU XaM Y3uaa 3pHUTaaK. Y KYPFOLMMHHUHT ¢$akaT cup-
TUra TabCHP ITAAM.

3. [naBuK K1cnoTa WKLUAHK eMUpanu: Oy peakuusia uia
Tapkubuaaru SiO, niaBuk KucjaoTaaa 3pub, ra3cMMOH KpeM-
Hui(IV) ¢dropun SiF, xocun xunaau:

SiO, + 4HF - SiF, T +2H,0
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SiF, cyB TabcMpuaa ruaponn3naHnd opToCHIUKAT KMCIOTa
XOCHUNT KMJIadH:

SiF, + 4H,0 — H,SiO, + 4HF

4. Bonopoa ¢ropua SiF, 6unaH peakumsira Kupnwmnb. rex-
cadTOp CWIMKAT KUCNOTA XOCHJI KHUJALK:

2HF +SiF, - H,[SiF,]

fnasuk kucnora tyanapu NaF, KF Ba CaF, nap cysna
€MOH 3pUIIM; JIEKMH YHMHr KyMmyill Ty3u AgF cysaa sixiuu
Ipuitan. TeMup, alOMUMHMUI, XpOM, TUTAH Ba OOLUKA MeTas-
JJApHUHT QTOPUANAPU MLLUKOPHI METANAPHUHT QTOpUINIapH
6unaH kKoMmuekc ¢ropuanap xocun kKuaaau. MacanaH,
K[TiF,], K[CrF,] Ba xoxa3o0. Orup metasnapHuHr ¢propuaia-
p yuyByaH 6ynaau. Macanan, UF, onataaru wapoutaa 56,7 °C
Ja KaHHANaH.

[NnaBUK KHCAOTAHUHI Ty3/Iapy 3aXapau Momaanap Xymjia-
cura kupanH. Cylox xonataarn HF rniokosa MonekynacMHu
NMPOTOHNALITHUPANAM:

H,F, + C(H,,0, = (C{H,,0, - H*) + HF;

5. Bonopon ¢ropun Yy3MHUHI NPOTOHHHHU OOlIKA Moaaa-
napra 6epu6 y3u F— monura anana onaam. [NporoHra Hucba-
TaH akuentop Moaaanap (macanaH, 6exszon) Bomopoa ¢To-
pva 6unaH peakumsra kupviuranmaa C Hj sa F~ xocun 6ynanm.
Cyiok xonataaru H,F, n1a KNO,, HNO, kabu Mmoananap 3puit-
nu, 6yHaa spuTyBuYH OMnaH Oy Mommanap opacuila KMMEBHM
XapaéH cogup Oynaaum:

KNO, + H,F, = HNO, +K"* + HF]
HNO, + 2H,F, = H,0* + NO!; + 2HF;

Bonopoa ¢dropuanuur 38,3% nu cysmaru spuTmacu ase-
OTPONI 3PUTMANIAP XyMJIaCUra KUpaau.

I11.2.3. OTOpHHHI KHCNOPOAIH B2 OOwIKa
OHpHkManapu

®ropHHuHT KMCnopoanu OGupukmanapu yura: OF, — kuc-
nopoa ¢ropua; O,F, — kucnopoa audropua, O,F, — o3oH
auTopHUA.
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MOTOPHUHT KUCAOPOMIH KMCROTANAPH Ba YIAPHHMHT Ty3/1apH
OJIMHIaH 3Mac.

Kucaopoa ¢ropun OF,. le6o Ba damuuc 1927 ivnna cy-
IOKJIAHTUPWITaH Kanuit rMApopTOPUIAHU 3/IEKTPOAN3 KWIKO
¢Top onaérrannapuaa KywumMya moaaa cudatuaa o3ruHa MUK -
nopaa xkuciaopon ¢ropua OF, xocun 6yaraHuHu naiikanunap,
KeiuHyanuk 6y monaa cyronrvpwirad NaOH spurmacura grop
TAbCHP ITTUPULI OPKAJM YHYMJIH MHMKAOPAA OJIMHAAMIaH
6ynan:

2F, + 2NaOH — 2NaF + OF, + H,0

Kucnopon ¢ropua paHrcus, Hagac OnMLl Mysulapura Kywiu
TabCHUP 3TANUraH ra3. YHMHr KaiHau remneparypacu —145 °C;
CYIOK/IaHK1 Temnepatypacu —223,8 °C; cylok xonaa capruiu
tycra 3ra, —200 °C raya 6apkapop. CyBaa 3puraHmMaa €ku
MLIKOP TabCHpHAA KyHWAaru peakuusinap coomp 6ynanu:

OF, + H,0 — O, + 2HF + 3138 kX
OF, + 2NaOH — 2NaF + 0, + H,0

Kucnopoa ¢ropun OF, 6unau xnop (I) okcnn Cl,0 ypra-
cuia xatra ¢apk 6op. OF, noprnamaiinn. CLLO 3ca noprioBuu
moana. Kucinopon ¢ropua Kusaupuiaca €Ku €pyrFinK OKMMH
TabCHMP ITTUPHUJICA aCTA-CEKMH KHCAOpoA Ba ¢ropra axpa-
Nagu.

Kncnopoa ¢propua MoJIEKYJTaCHHHHT TY3WIMILH CYB MOJIe-
Kynacura yxwanau. OF, na xMcropoaHHHr BaseHT Oypuaru
102 °C ra teHr. YHuHr aunonb MmoMeHTH 0,099 Kn.M. ra tenr.

Kucaopor mugropun O,F,. Pydbd Ba Menuen 1933 itnnna
CYIOK XaBO TeMmepaTtypacuunard kucnopoa 6wnan ¢rop apa-
NalIMacH OpKaIH KyucH3 3JIEKTp pa3psaa ¥TKasub, kucaopon
audropua xocun Kuauiura Mysagdax 6ynaunap:

F, + 0, - O,F,

O,F, ¢akar nact temneparypanapaa 6apkapop moaaa; y
KU3FULU paHIM KaTTuK XHcM; Yy —57 °C pa xaliHaiau Ba
—163,5 °C na xotaau. KaitHaul TemnepaTypacuigaH CaarMHa
IOKOPHpOKAa Kucaopon Ba propra axpanub xkeragu.

Osos mudropun O,F, nact Temnepatypaaa ojJMHaAWraH
KYKUMTHD-KHU3uUA CYIOKIHMK; YHHHT — 183 °C aaru 3auunuru 1,74
r-cM~2. Y xaMm aHaotepMuK Moana 6yamnb, yHuHr xocun 6yaui
HCCUKJIMTH — 26,20 xK-Monb~! ra Tenr. O30H audropun —
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5°C na napyanasaau. @TOpHMHI KMCAOPOMLIM OUpUKManapu-
HUHL XOcHa 6ynuwn 3HTanbnusiapy (kKXK-mMonp™!' xucobuna)
KyAuaoaruya:

OF, 16,7
OF, 21,2
OF, 26,

KceHoHHHHT dTopnu 6upukmanapu XeF,, XeF,, XeF,
RMKKaTra cazopopaunp. bynapaan aHr 6apkapopu XeF,, YHHHI‘
yayH AG? = -256,7; XeF,nuknaca AG, = -161,2 kX - monp™
ra TEHT. XeF Ba XeF ra KaparaHia XeF cyiwok HF na kam
IpUHAN. Bupmcum peaxumnapnra 3aud Knpnmanu KceoH
dTOpHIUIapK CyB Tabcupuia napyanaHanu. KceHoH ¢ropun-
napaaH ¢onnanaHud, yHuHr okcodpropumnapu (XeOF,,
XeOF,, XeO,F,) xocun kunuHamu.

H1.3. XJ10P BA YHUHI BUPUKMAJIAPH

Kumésnit 6enrucu Cl, Z=17, atom Maccacu 35,453. Onek-
TpoH KoHpUrypauusacu: 1s?2s°2p°3s?3p° éku KL 3523p°.

Xnop VIIA rpynnayaHMHr MKKMHYH THNMHK 3JIEMEHTH
Oynn6, yHuHr HOM 3 ra TeHr, Kyulu OKCHILIOBYM.

Xnopuu 1772 itunna lleene xnopun kucaorara MnO, tas-
CUp 3TTHpHLL opKanH Kawd 3rrad. Paxar 1810 iunga d38u-
HUHT XU3MaTiapy Typainu x10p KUMEBUH neMEHT cHdaTH-
na TAHWITAH (IOHOH4A — «XJIOPOC*» —CApPFULLI-SLLKI).

Xnop tabuatna KeHr TapkajaraH. Y, acocaH 6uMpukma
xonupa ydypainau. Harpuit, MarHui, xanuu xnopumiap aeH-
M3 Ba KYJ1 CYBJIapHa 3p1raH X0nataa, Xamaa KaTTuk Xonar-
la xowinapaa ydypaiau. MacanaH, NaCl—raauT €Ky rom 1y3,
KCl- NaCl —cuabsunnt; KCl - MgCl, - 6H,O—xkapnanaut;
KCl—cuabsan; MgSO,: KCI-3H,O—xkaunnt HoMnapu 6unau
IOPUTHWIAAMK.

Tow Ty3 caHOaT YYyH 3apyp XoMaiue. YHUHT yiomnapu ['ep-
MaHust (Mawxyp Cracchypt xkoHnapu)aa, Ypanaa, Cubupna,
Kaskasna, Eneuxkna, AKLI na, Mapka3uit Ocuéna yupainau.
OkeaH cyBua Ol Ty3u MUKAOPH 2,5% ra sAKUH. DAbTOH Ba
bockyHuak kyyutapuaa ow Ty3M MHKIOPH xarTo 26% ra era-
oM, OyHaai apuTMa oul Ty3ura TYUMHHUO Konaau. LLIyHUHT yuyH
Oy kynnapaaH «4YKHHOW» OLI TY3HU ONMHAAMU. ByHaaH Taluka-
pH, xsnopanatut Ca(PO,),Cl Tapkubuaa xam xnop 6ynanu.
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HUHcon av3onapuaa kapuib 0,25% rava xnop 6ynaau. Owk-
030H cytokauruaa 0,3—0,4% (taxmuuan 0,1 moasap) HCI Huur
OynuIIK Xyaa Katra GU3MONOrMK axaMHUsTra 3ra, y MHCOH Ba
XaWBOHJIAp ab30/MpUIAru Xyxapanapaa «CyB banaHcHHU» 6oLl -
Kapub Typanu.

Tabunit OMprMKManapaa xJop UKKMTa H3oTOM XOonuaa yu-
panau:

3C1(75,53%) Ba 1,Cl1(24,47%)

XUIOPHUHT TaOMMI M30TOIUIAPMAAH TAUIKAPH 5 Ta CYHBUH
paauoakTus u3oron 3*Cl, *Cl, *Cl, #*Cl, sa *Cl napu onuHraH.

Xnopuuur onnuumn. Jlabopatopuaaa xsiop, acocaH, Xjio-
pPHA KHUCJIOTara OKCHIUIOBYUIAP TAbCHUP STTHPHLU Hynu OKUnaH
OJIMHAIHM.

OxcuanoBuu cudatuna kynuHya MnO, vuunarunanu. Pe-
akuusa BakTuaa assan mapratHeu (1V) xnopum xocun 6ynanu;
6y momna Gekapop 6ynrannuru tydainu MnCl, 6unau Cl, ra
axKpaTunaam.

MnO, + 4HCI - MnCl, +2H,0
MnCl, - MnCl, +Cl,

Bonopon xnopun YypHHAA KOHUEHTPAAHI3aH Cyabdar KMc-
nota 6KnaH ow Ty3uaaH doiaanaHui XxaM MyMKH. Mapraneu
(1V) okcua ypuuaa xanmit nepmairaHatr KMnO,, Kanui ounx-
pomat K,Cr,0O,, xysopan oxak CaOCl, kabyu oKCHWLIOBYHIAD
uumamm MYMKHUH. Boropoa xnopua x.aBo KHcaopoau OunaH
400 °C na ¢akar katanusarop (nmemsara wmumaupuirad CuCl,)
MIUTHPOKHIArHHA OKCHUIUIAHALMH:

4HCI + 0, =2Cl, + 2H,0 + 12301 K; AH = -12301xX
éxn AH =-61,51 kX - monp™

JuxoH Xxapaénu neb atanaaurad Ba ra3 ¢asaga bopanuran
6y peakuuMsaHUHT 400 °C garu ysymMu Kapub 80% ra etanu. Jle-
KuH Ttemnepartypa 600 °C paH okopu Oynca, MyBO3aHAT uan
TOMOHIa CHJDXMHIH.

AuHa 6up ycynu:

CaCl(OCl) + 2HCI — CaCl, + H,0 + Cl,

Texuukana xuop ¢akart ow TY3UHUMHI CyBAArd 3pMTMacu-
HU INEKTPOJIU3 KWIKMIL Mynu OMIaH ONUHAAM, aHOJAA XJIOp
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(2CI~ - 2€ — Cl,), katoana sogopon (2H* -2¢ — H,), ax-
panaau Ba aputmana NaOH xocun 6ynanu. llyHaai kunuo Oy
peakuUHsaJaH ACOCHMMA MakKCal YIOBUM HaTpuitHM oauua 6ynca-
Ja, Kyuumya Maxcynor cudatuaa XxXyaa Kyn MUKAOpAa XJop
OJIMHAIM.

XnopuHHr $H3IHK B2 KHMEBHH Xxoccanapu. XJ10p CapFulil-
WA TYCAH ra3, YHHHI KaiHaw Ttemnepartypacu —34 °C,
KoTHull TeMrnieparypacu —101,0 °C. Xnop monexynacu 727 °C
na 0,03, 1727 °C pa 3ca 52% mukaopaa napyanaHaau. Xiuop-
HUHTI KPUTHK Temnepatypacu aHya toxkopu (143,5 °C). Cyiok
xnopHUHr 6yF 6ocumu 0 °C pa 405 xIla, 20 °C na 608 lla ra
eTaaM. Y TeMneparypacuiaa 1 xaxm cysaa 2,3 xaxm xJiop 3pHit-
au. Xnop cysaarv TyiimHraHd aputmacuaad 8—10 °C aa swumn-
capuk Tycau Kpuctaan momaa Cl, 8H,O axpatub onunran,
YHUHT uHKoH2py3Hm * CylokiaH1il Temneparypacu 9,6 °C ra TeHr.
byHaaH Tawkapu, axa Cl-6H,0 tapkubau kpucrannoruapar
XaM ONMHraH. by MKkn Moana xoMmruiekc OMpUKManapHUHT
Knampamaap HOMAY OUpUKMaNnapu XyMaacura KMpanmu.

Xnop Kyunuv okKkcuanopuu. Kynuunuk Meranimac-
nap Ba Metaynap (aHHUKCa KYKYH XoJjartuaa) xjaop Ounad
6upukanu: 2Sb + 3Cl, — 2SbCl,;. Boropoa xnop atmocgepa-
cuaa €HUb, paHICU3 BOAOPOA XJOPHMA ra3ura annaHaum:

H,+ Cl,=2HCI + 184 kX.

YHUHT Y4YyH AG}’ =-94 79 xX-monp~'. Xs10p CyB Ba UlI-
KOP 3pMTMacH OMNaH AMCNPONOPLMSNIAHUIL peaKLIMACKHTa KU~
PHUILLIAIAH:

Cl, + H,0=HCI + HOCI
Cl, + 2KOH =KCl + KOCl + H,0
Bab3u ruapuanap OMnaH XxaM peakuusana KaTHaluamgu:

3Cl, + NH,; = 3HCI + NCi,
Cl, +H,S - 2HCi +S
Xnop KYMYUIKUK METAIMAcaap OuaH peakuusara KApULUHOG

xnopuaap (XeCl,, XeCl,, SiCl,, CCl,) xocun kunaau. Ynap-
HUHT 6aBb3UNAPU XA0paH2UOPUO XYyCYCUSITUIA 3ra:

* Huxouzpyanm pasuwda cyokaanuuw — KAMEBHMH BupukmazaH nbopart
KOTHLIMA CYIOKJAaHTUPHATaHAa KpHcTann ¢alaHHHr Tapkubu cyk ¢asa
TapkubuaaH ¢apk Kunaam.
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SiCl, + 4H,0 = H,SiO, + 4HCI

Xnop aTOMUHHHT CUPTKHY BAIEHT NOFOHAacHaa d-NOFoHayva
MaBXyl Ba Oy NoOroHada 3NEKTpOHNap 6unaH 6aHa 3Mac:
... 3823p%3d°.

3d IlyHra kypa xnop aro-

3p J MHUA3 XyDT 3eKTpPOHNAp

3s NIHe 6Gup-6upunad axpaaub,

N TOK X0/1aTTa yra onanu; 6y

XONnaT Kyhuaaru cxema-
1 | Jlapaa KYypcaTMraH:

l Nt by cxemanap acocuna
(s 3K KYHMOaru xyjocara kKe-
7 1. 7 JINII MYMKMH:

N _ bupunwu xonda xnop +3
|t it ra TCHr OKCHUIaHMLI Ja-
1114 paxacura 3ra 6ynu6,
4 XTOPHUT KHUCNOTA

HCIO, Hu Xocun Kunaa
onaau, Oy Kucnortara KajJiui XJIOPHT KCfO2 TY3U MYBOQHK
Kenanu.

Hrkunuu xonda Tapkubuaarv XJIOpHUHI OKCHAJIAHULU Aa-
paxacu +5 ra TeHr 6upuxkmanap xocun 6yna onagu. byHnait
6upukmanap xymiaacura xnopar kucaora HCIO, sa yHuHr Ty3-
napu, macanat, xanui xuopat KClO, (6eprone Ty3au) H1 Kupu-
THII MYMKMH.

Yuunyu xonamoa xnop +7 ra TeHr oKCUIUTAaHKLI apaXKaHU
HaMOEH KWaaldM, yJaap XyMJacUra nepxjJopaT KHCJIOTa
HCIO, Ba ynuHr tyanapu — nepxuoparnap, macanad, KCIO,
— KaJIMil NepxIopaTHU KUPUTHLI MYMKHH. [leMak, XJIOPHHUHT
OKCHUIaHMWI Aapaxacu —I1, +1, +3, +5, +6 Ba +7 6yna
onangm.

Xnop MonexKynacu MKKHM atoMaaH uMbopar. Xnop aroMuaa
3p- Ba 6y 3d-noroHayanap masxyl 6ynranunan Cl, Monexy-
Jlacuaa ssHa UKKMTa KyluuMua 60oF Byxyara kenaau. lyura Kypa,
Cl, MonekynacMHHUHI QMccounnanmil 3Hepruscu F, monekyna-
CUHMHF aMccounnaHuil 3Hepruscu (158 kXK-monv~') n1aH Karra
(243 xK-monp™').

XUI0PHHHI HINATHIHIIA. XJIOp KUME Ba METAJNYPrusi CaHo-
aTHIa KyuyJlu OKCHIIOBYM cH}ATHAA, HUUMIMK CYBHH MHK-
pobnapaaH 3apapCU3NIaHTHPHLLAA HILTATHNAAH.

54

www.ziyouz.com kutubxonasi



B

¥ NN
III |

Oxknaruy oxak (CaOCl,), runoxnoputaap (Macanan, KOCI)
MaTOHH OKAPTHPHLLI YYYH Kj‘mnaﬂwlanu HlyHunuraek, xaopaun
oprauuk moxnanap (xnopodppom CHCI,, TypT xnopau yrie-
pon CCl,, xnopcupka kucnora CCl —éOOH Ba Oowxkanap)
(o31470113:¢:1 Kj?mlauunanu

I11.3.1. Bonopon xnopuzn

Bonopoa xnopua Bogopon 61aH XJIop apaialiMacura Kyeuu
HYpH Tabcupuaa €Ky Oy apanaiiMaHy €KMLL OPKAIH CHUHTE-
THUK YCYNAA OTUHHUILUU MYMKHH:

H,+ ClL= 2HCI + 184 kXK, AH = —184 kX €ku
—92 kX - monp’!

by peakuns ¢GoTOKMMEBUI 3aHXUP MexaHU3MHU Oyiiuya co-
Iup 6ynanu.

Arap 6upop cabab (akTuB 3appayanapHUHI y3apo TYKHa-
LWYBH €KW YJApHHUHT MAMLI OeBOpUra Keaub ypunuiuuu ) 6u-
JIJaH «3aHXUp» Yy3uIMaca, peakuus xjiaop €KH BOAOPOMU Tyra-
ryH4Ya AaBOM 3TalM.

Kumé 3aBomiapuaa BOOOPOA XJIOPHIHW CHHTETHK yCylaa
ONUII Y4YYH KBapulaH SiCa/iraH MaxCyC KypuJManapia Xjiop
aTMocdepacuaa Bogopoa €éHaupuiaaan. Xocun 6ynraH BoRo-
POA XJIOPHI KWUCIOTAara Yuaamiau agcopObHUOH Kamepaiapia
cyBra lOTTupuaanu, 6yHna KoHueHTpnaHraH (34% ra sikuH
KOHLIEHTpPaUUSALArH) XJIOpUA KUCNOTa OJIMHAIHM.

Boaopon xjiopua OJMIMHUHT KaAKM 3aMOHnapaaH 6epH
KYJUTaHHO KenaéTraH yCylu — Ol Ty3ura KOHLIEHTpJlaHTaH
cynbdaT KMCAOTa TabCUPp ITTUpMILAND. Peakuus ukku 6oc-
Kuuaa 6opanu:

NaCl + H,S0, - NaHSO, + HCl,

NaCl + H,50, —2%°C_,Na,S0, + HCL.

BupuHuu 60cKkuY ofaTaary reMnepaTypasa, MKKMHYM 60c-
KW4 3Ca I0KOpH TEMIeEpaTypaia (800°C) 6opanu.
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XO03Upry BaKTAa BOAOPOA XJIOPHA OPraHMK MOMIA/IAPHU XJIOp-
nawaa Kywumya Maxcyaor cudatvaa Kyn MUKIopaa XoCHJ
KUJAMHMOKAA.

Boaopoa xnopua onarnarv wapouTAa ra3. YHUHI KaiHau
temneparypacu —84.9 °C, korum temneparypacu —114,8 °C,
20 °C ma | n cysaa 450 n Boaopoa xOpPUA ra3u IpUNANA. YHUHT
cysoaru (37,29% nu) apyTMacu Kyuau Kuciora 6yiaub, xao-
pud Kucnoma HoMu 6UnaH IOPUTUAAAH.

X10pull KMCAOTAa 3PUTMACH MACT TeMmneparypara Kanaap
cosytunraiaa HCI - H,0, HCl - 2H,0, HCI - 3H,0 Tapku6au
KPUCTAUITMApATAAp XOCHa Oynanu.

bupunun kpucranaruapar - HCl- H,O wuHr xpucrann
nanxapacu H,0" Ba Cl- voHnapunaH Ty3WAraHIUrH aHHUK-
NaHraH. XJopMa, KMCJOTAHUHT CyBaru 3puTMacy ysuna 6upos
MHKAOpPAA XJIOp 3pUTANM:

HCI + Cl, = HCl,

s

By peakumsinumr MyBozanart koHcraHtacu K = - =0,2
El [Elz I

ra tedr. HCIl, HBr, HJ kaTtopuna 6yHnain XapaéHHUHT MyBO-
3aHaT KOHcTaHTanapu Oup-6upura Hucbaran 1:85:700 xaro-
puaa KeCKHH opTtub 6opanu. Xnopuia KHUCNOTAHUHT KaiHaILUH
ajoxuaa 3pTUdopra cazoBoOpaAMp.

MabiyMKH, TO3a CYIOKJMK y3rapmac Oocumaa ¥3mra Xxoc
TeMrepaTtypaaa KamHalaM; CYIOKAMKHHMHI XaMMa MaccacH Kam-
HaO OynryHuMuya KanHaw TeMmnepatrypacu y3rapMaH KOJaau.
JlexnH CyIOKIHKNAap apalalliMaCMHUHT KaitHall TeMnepaTypa-
CH apajlatuiMaHWHI MHUKIOPHUH TapKkHOKra OOFIHK;, MKKH E€KH
OUp Heua CYIOKNIMKHUHI Mab/lyM HUCOaTaary apaiamiMacy Kam-
HaeTraHAa YHUHF KakHall TeMnepaTrypacH y3rapu® Typaam,
' YYHKH apanawiMa KanHaraH capu YHHMHF TapkuOuaaru ocCoH
yuyyBYaH CYIOKJUKHUHI MHUKAOpU apanailimMana KaManub 6o-
paav, 6yF Tapkubuaa (IMCTHILIATAA) 3Ca OpTAlM.

JIeKHH ¥3 TapkOMHM Ba KaitHall TeMMNEpaTypacUHH Y3rap-
TUPMalH KaWHAWAMTaH CYIOK/IMKIAp apajtauiManapy XaM Kyn
y4ypab Typanu. byHaai apanaumimanapHu a3eoTpon apananima-
nap aerunaaun. Xsopua KMcaora cyB OMiaH aeorpon apanati-
Ma XOCHJ1 KUAAIM.

111.2-xanBanga BoaOpoOA ranoreHua KUCAOTAIapHUHT a3 e -
OTPpOMN apanamiManapyd TapkuOM, KalHaill TeMmnepaTypacH,
3UYUTH Ba BOAOPOA FAJIONeHHUL MONIEKYJTACHHHUHT AUTONb MO-
MEHTH Oepunrat.
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111.2-xadsan

Boaopoa ranoreHHANAPHHHT 23€0TPON IPHTMANAPH

bupukma- A3scoTpon A3zeotpon A3scoTtpon Bonopon
HHHI apajawma- apajsauma- apanauma raJIOrcHMA-
dopmynacu HUHT HMHT KalHaut |  3H4Nuru, HHHI IUNONb
TapKHOH, TCMIcpaTy- r-cm? MOMCHTH,
% pacu, ‘C Kn M
HF 35,4 HF 120 1,1 0.64
HCl 20,24 HCI 110 1,1 0,34
HBr 48 HBr 126 1.6 0,26
HJ 57 HJ 127 1,7 0.29

MeTann XIopMaIapy XJIOPUA KUCAOTa Tyanapuaup. Kynuu-
JIMK METAJUIAPHUHT XJIOPUIUIapH CYBAA XUy 3puiau. JlekuH,
kymyut xiopua AgCl, muc(l) xnopua CuCl,, cumob(l) xno-
pua Hg,Cl,, Taummin(l) xnopun TICI, kyprowunn(ll) xnopua
PbCl, nap cysaa €MOH 3puitaMm.

XNopHUA KUCAOTA KYyMYWIMK MeTainap OWnaH peakuusra
KMpHMILUAAK, MACAJIAH:

2HCI + Fe — FeCl, + H,
2Cu + O, + 4HCl — CuCl, +2H,0

3 monb HCI 8a I Mmonr HNO, (KoHueHTpNaHraH apuTMana-
pH) apanaluiMacu («3ap cysu» €KW «wioxX aporu»)Aa HOAUP Me-
TaJlap XaM 3puian; Oy spuTMana Kyhuaaru MyBO3aHaT CHC-
TEMA Kapop TONajiu:

]

3HCI + HNO, =2H,0 + NOCI + 2Cl

YHIA OATHHHHWHI 3pUTMara VTuiuu Kyiuaary Tesriaama ounad
HPONL - daHALM:

Au + 3C] - AuCl,

Xnopua Kucaora cynbgar Ba HUTPAT KHUCHOTanap Kabu
KY4YJIM MHUHEPpaAN KUCNOTa Xucobnananu. Xaopua KMCAoTa Tex-
HUKaga METAUI XJIOPUUIAPHHY OnMLuaa Ba THOOMéETAa ULna-
Tunaau. YHUHr 0,4% nun a3puTMacy OLKO3OHKIAA KUCJIOTA €THLL -
MaraH 6emopnapra UMl yYyyH Gepunanu.
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I11.3.2. XaopuuHr Kucaopoatn OupHKManapH

Xnop 6unaH kucaopon 6esocuta Gupukmanau. Jlekun 6un-
BOCHTa iynap OMaaH XJIOPHMHI KyHuiaru OKCHUIUTapy OJIMHIaH:

C1,0, ClO,, C1,0, (éxu ClO,), C1,0,

Wyuunraek, ClO, sa Cl,O napyasaHraHia OpaIvK Maxcy-
sot cudarvaa ClO xocml 6ynmun xaM ucbot xunuHraH. I11. 3-
xcadeasda xNop OKCUINAPHHUHT XOCWI OYIUII MCCUKJIMKIIAPH,
KaiHall Ba KOTHLI TeMmepaTypanapH, Xap Kaicy okcuara MyBo-
bHMK KenaauraH KMCIOTAIapHUHT GopMyaapy KeJITUPWITAH.

CLO - xniop(l) oxcua, Kypyk cumo6(Il) oxcuara 0 °C na
xJ1I0p 100opHLI Hynu OMNaH XOCWI KWIKHAIM!

2Cl, + HgO —» HgCl, + Cl,0
YHu Goluxka peakuus opxKaiu XaM OJMLI MYMKHH!
2KCl, +4H,C,0, + H,SO, — C1,0+K,SO, + 5H,0 +8C,
CLO - capruw-KyHFUp ra3, y 6exapop Moana, nopTiaanas.

111. 3-xaodean
Xnop Xnopuuur | Oxcuanuur | Oxenanuur| Oxkeunanunr| Mysoduk
OKCHI- OKCHA- XOoCHn KaHHaiu KOTHIU Kenraaurai
HHHT JNlaHHLW 6¥nuw TCMAiepa- | Temnepa- | KMcaoTa
¢opmy- | mapakacu 3HTaNb- TypacH, TypacH, dopmy-
nacu nusacH, °C °C NacH
KX-monp™!
CL,0 +1 —76,8 +3,8 —116 HCIO
+3 — - — HCIO,
ClO, +4 —-104,6 +11,0 —59 —
+5 — - - HCIO,
C1,0, +6 —154,8 +2,03 +3,5 -
Ci,0, +7 —264,8 +80 91,5 HCIO,

C1L,O HuHr aunonb momeHTH 0,65 Kn.M.; xyiop atoMy Ounan
Kucn0p011 aToMu opacuaard macoda (Cl- ) 0,168 HM ra TeHr,
ClO-runoxnopuT HMOH HOMM OWnaH IOpUTWIAIH. Maca-
naH, NaClO -Hatpuit runoxnopur neb atanagu. ['mnoxnopur-
napra MyBO(HK KenaluraH KMCJIoTa TMINOXJIOPUT KMCAOTa, XJ10-
pUTIapra MyBoGHK KejlanuraH Kucaora xnopur kuciaora HCIO,
aup. 'unoxnoput kucnora HCIO xAOpHHAHT MTMIpPO/IK3KW HAaTHXA-
cuia Xocun 6ynaau (aMcnponopuusUlaHKULLI peakLUUsCH):
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Cl, + H,0 — HCIO + HCl

PeakuuoH apanammara cumo6(11) okcun kywunca, y HCI
6unaH peakuusra kMpuuinbd, MyBO3aHAaTHHM YHITA CHJIXHTaA-
nu, OyHuHr Hatuxacuaa HCIO HUMHT cylonTupuaraH 3puTma-
CH OJIMHAOH.

FMNoOXJIOpUT KUCAOTAa Xyda Kydcu3 Kuciaora xucobiaHa--
AW, YHHUHT AUccounnanuul Kouctantacu K = 5-10-* ra TeHr.

F'MnoxXJI0pUT KKUCAOTA napyanaHud, aToMap KUCJA0OpPOd HM-

KapuO Typaau:
HCIO - HC1+ O

[y cababnun TaM XJ0p OKApPTUPHLL XOCcacura ara oynaau.
'MnoxnopUTNIapHU ONULI Y4Y4YH MUUKOP 3pHTMajlapudra xjiaop
TAbCUP ITTUPUNALU:

Cl, + 2NaOH — NaCl + NaClO + H,0

By peakuusi HaTHXXacyaa XOCHA O6yaraH cyloKJuK Kyrn BaKT-
napnaH (1820 itunnan) 6epu labopak cyBu HOMM Ou-
NlaH OKApTUPMLI MaKcallapu ydyH uuuiatuaunb kenanu. Ka-
JIUA THAPOKCUMA 3PpUTMACHra xjaop wbopunuuiunaH XOCHI
6ynrad cylokyiuk XaBen cyswu aed atanagu (y XaM marto-
JlapHY OKApPTUPHIU YYyH Hunatuiaaam). Oxak 3puTMacura
TYHHHIYHYa XJI0p 0bopuica, XJI0pua Ba rMNOXJIOPUT KUCIO-
TaJNlapHUHT apanaliMacH Xocua éynaau:

Ca(OH), +Cl, — CaCl(OCl) + H,0

by Ty3 xnopau oxak HOMHM OWnaH opuTHaaauradH Mooaa-
HUHT aCOCH TapKUOUit KHCMUHH TalIKWI 3Tanu. AC/IMAA XJ10p-
JIU OXaK Tapxubuaa (3Hr kamuaa) yyra momna bynanu:

Ca(OCl),; Ca(OCl), - 2Ca(OH), BaCaCl, -Ca(OH), - H,0
Y xaBona napyanaHajiu.
2CaCl(0Cl) + CO, — CaCl, +CaCO, +Cl,

Xnopnu oXaK Kuciortanap OMnaH peakuumsara KUpUUIraHia
XJIOp 3PKUH X0J11a aXpaiub ynkanm:

CaOCl, +2HCI - CaCl, +H,0 + Cl,

Xnopnu OXaK MaToMapHU OKApTHMpMIL Ba Ae3vH(PEKUHs
MaKcaapHd y4yH MUUIATHUIAIM.
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Xnoput kucnora anrnapuau (CL0,) onunrad amac. Xjopur
(HCIO,) kucnotanuHr y3u Xam Gakat CyIONTHPHIraH CyBIH
apuTMaiapaa 6ynanu, xanoc. Y 6apkapopnauru KaM KHCJIoOTa.
YHUHI AUCCOUMIaHHIL KOHCTAHTACcH oAaTaary wapovtaa 5-10-3
ra TeHr.

XJIOPUT KUCJIOTA XaM XYAAMU THUIOXJIOPUT KHUCAOTa Kabu
KY4YJIM OKCHIUTOBYH MOAZA. YHUHT Ty3/1apy PaHICHU3 MOAAAIap
6)711136, ynap (AgClO, sa Pb(ClO,), nan 6owka) cysaa sxiuu
IpUAAK.

Xnopumaap pakam xucaomanu Myxumoazuna Ky4au oxcud-
A084u Oyaa onaou; 2unoxaopumaaap 3ca Xap Kaxoau myxumoa
XAaM OKCUOA084U XOCCANapunu HAMOEH Kunaeepadu. XNOpUTHap
KU3AUPraH BaKTAa €xy 3apb TabCcHpUaaH Kyuay noptnab nap-
YasaHaNU:

2MeClO, — MeClO + MeClIO,

Xnoput kucnora HCIO, napuyanaHraHaa xiopaTt KMC/IOTa
HCIO, Ba CIO, xocun 6ynanu:

4HCIO, - 2Cl0, + HCIO, + HCI + H,0

Xnop(1V) okcua ClO, ra MyBodHK KeiaauraH KHCIOTa
oauHraH 3mac. Xnop(lV) okcua onuiu yuyyH XJIOpaTjapHH
cyabdhar kucaora 6GunaH napuanais €Ky yrapHu OMpop xam-
TapyBYK, MacanaH, OKCalaT KMCJOTa TAbCHPKHAA KAWTApHILL
Kepak:

2KCIO, + H,C,0, +2H,S0, — 2KHSO, +2H,0 + 2CO, +2CIO,

by peakuusana xocun OynagMraH kapboHaT aHTMAPUA
xnop(IV) okcuanu cyronTupub, yHUHT nopTaad KeTUluura iuyn
KYHMMaNau. ’

Texnukana xuop (IV) okcua onnuaa Kautapysuu cuda-
THAA CYNbDUT aHTUAPHUA KYNIAaHUNAOM.

2NaClO, + H,SO, + S0, - NaHSO, + 2CIO,

Xnop(1V) okcuara nupuanH Kyuwnd yHUHTr 6apKapopinuru
owupunann. ClO, HUHT CyBAAr¥ IpMTMACH MATONIAPHH OKap-
TUpUILLILA Ba YHra oxop 6epuuiaa MIUNaTHUIAaM.

Xnop(1lV) okcua — VTKUP XWIUIKH, CapFULLI-SLIKA TYC/H,
y3-y3MnaH NopTAaaAMraH ra3. YHMHI KaiiHall TeMnepaTypacu
1 °C Ba —59 °C na koraau. Y coByTH/iraHaa KYHFUP TYCJIH CYy-
IOKJKUKKA aunanagu. Xnop(lV) okCUAHHUHTr OYF 3UWIUIH aco-
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cuna xucobnanrau monexynap maccacu ClO, ¢popmynacura My-
BoduK Kenanu (AH{ 4, =109,5 KK - Monb™).

ClO, — kyt6au Moana, yHUHT aunoab MoMeHTH 0,26 Kn-m.
ra TeHr. Cl0, na xaopHHHr BaneHT 6ypuaru 110,5 °C. YHaa xnop
aTOMM sp? — rubpuanaHvll xonatuaa O6ynaau, YHUHr Ty3u-

AU GopMyiacH:
/’cf‘
0 \)

Cl — O macodacu 0,149 M, y napamaruut moana. Muu-
Kopnap OMaaH XJOpPUT Ba XJIOPATAap XOCWUJ KUNaau:

2CI0, +2KOH — KCIO, + KCIO, + H,0

Cys O6M1aH 3Ca XJIOPHUT Ba XJIOPAT KUCJIOTA IPUTMANAPHHU
XOCHJ1 KHnaau:

2CI0, + H,0 = HCIO, + HCIO,

HCIO, ¢akat apuTmMana MaBXyA.

Xnopat aurunapua CLO, onuHraH smac, y dakar
apuTMaza maBxya; 6ouwka CI(V) bupukmanapuaaH sitHa 6upH
— G6ew ¢propnu xnop — CIF, HuxosTaa 6exapop Moiia Ba YHUHT
XOCCaNapH Xanuraua sxuy ypraHuwiamarad. Xjopariaap runox-
noputnapHuHr 50—60 °C na napyanaHMlMAaH XOcHa Oyna-
IW, MacanaH:

3KCIO — 2KCl + KCIO,

KaifHOK HWIKOp 3pUTMAacura xjop tobopuu iynu dunaH
6eprone Tyau KCIO, onuHaaum:

6KOH + 3Cl, —» 5KCl + KCIO, + 3H,0
XJ10paT KHCJIOTa XOCH KWIKIL yYyH 6apuii xsoparra cyJib-
¢daT KHCI0Ta TAbCHP ITTUPHIAAM:

Ba(ClO,), + H,SO, — BaSO, +2HCIO,

by peakuusna xocun 6yiraH 4yyKMaHu puiabTpnail Ba 3pUT-
MaHM BaKyyMAa nacT TeMmneparypaga OyFnaTtvil Uynau OusaH
XJIOPAT KUCAOTAHMHT KOHLIEHTP/MIAHTAH 3pUTMACH ONnHaau. Y
CYBJIM 3pUTMagariHa 6apxkapop.

Xnopat kuciora HCIO pa HCIO, ra kaparanaa 6apkapop-
POK, MO[LIA, JIEKHH Y XaM 3PKHH X0J1aTaa napyajiaHub ketanu.
YHMHr KOHUeHTpAaKHraH (cyBaaru 40% nu) apurmaiapH ONHH-
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raH. DpUTMaHWHI KOHUEHTpauuaAcHu sHana omnpuiraiaa HCIO,
napyanaHub Ketaau.

XuiopaT KMcnoTa 6Up Herm3nu Kywin KUcaoTa. YHUHT | H
IPUTMACHHUHT AUCCOUMIAHULL aapaxacu 79% ra TeHr. Y Kyu-
JIN OKCUIANOBYM.

XisiopaT KMCAOTa Y3MHUHI KYN xoccanapu OunaH HMUTpar
kucnota HNO, Hu 3cnaraau; XycycaH, XJopaT KUCAOTaHHHT
XJIOpHA KKUCaoTa OMNaH apanaliMacy XyAanu 3ap CyBy CHHIrapu
HUXOSITAA KYWIH OKCUIUTOBYM XHUcobnaHaau:

2HCIO, + 2HCI - 2ClO, + Cl, + 2H,0

XnopaTt kucnoTta Tydnapu — metaun xuoparnap MeClO,
olaTharyd TemIiepatypaaa tamMmomuna bapkapop, cysaa AXiUH
3PUHANWTraH paHrcu3 mMoaaanap 6ynud KusaupuiaraHaa (kara-
JIU3aTOp MUITHPOKMIA) KUCAOPOA axXpaTub napyanaHalau:

2KCIO, — 2HCI + 30, +90,3 kX

Katannsatopcua KM3AMPUATAHAA 3CA NapyalaHUIB KyHUH-
naruya 6opanu:

4KCi0, —2%%C_,KCl+3KCIO, +151 kXK

KCIO, 6upaanura KaTTMK KM3AHPHIICA NOPTIANAH, XO3UPTH
BakTaa KCIO, Ba NaClO, xaitHok KCl xamaa NaCl apurmana-
PUHU 3NEKTPOIIN3 KUIKLL Uynu OunaH olrMHAOH.

Xnoparhap aespiu Ky4in OKCHANOBYH OyaraHauruaaH ynap
KaiTapysuu (Ba yMymaH €HULUra KOOUNUATIK Moananap) 6u-
JlaH apanaliTUPWJIraHaa MopTJOBYM apanawima xocuy 6ynanu.
beprone Ty3u 6unaH KaHa apanawmMacura 6Up TOMYHU KOHUEH-
TpAaHraH cyabdhaT KUCNOTa Kyunaca, apaialimMa €HHMO keTaau.

Xnopatnapaad KCIO, ryrypt Tait€pnaiina, Myakbo3nux-
na, TH66uer Ba 6owika Makcamiap y4yH MILJATUNANHM.

Harpuit xnopatr NaClO, nepxnopatnap onuw Ba Gerona
yTnapuu iHykotuw yuyH nutatunagd. Ca(ClO,), neponuaHr-
nap (6apr TyKyBu¥ MOA4aiap) Tan€pnall yuyH KyalaHWIaOH.

Cyontupunran ClO, ra 0°C na 030H 1060pHiu OpKajiH
xiop(VI)okcua onrvHagu:

2CI0, + 20, — C1,0, + 20,

Xnop(VI) oxcun oaaraary Temneparypana KopaMTHP KU3HI
Tycnu cyiokuk (3,5 °C na koraau Ba 203 °C na kaitHaiinu), To3a
xonaa 6apxapop, JIGKMH OpraHyvK Moazanap rterca noptiaad
ketaan. Xnop(VI)OKCUAHKMHT CYIOK XOJaTAaru MOJIEKYIAP Mac-
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cacu CL,O, popmynara, 6yF xonaruaarucu 3ca ClO, dopmynara
MYBO(MHK Kenanu.

Xnop(VI) okcuna acta-cekuH cyBaa 3pub, xnopar Ba nepx-
JIOpAaT KUCNOTAIADHUHT apalalliIMAaCUHU XOCHJT KWUJIadU:

Cl,0, + H,0 — HCIO, + HCIO,

Cl,0, paHrcu3 MOMCHMMOH CYIOK/IMK; YHUHT KaitHalu Temre-
patypacu 83 °C, nepxsiopaT KucioranaH cyBuu pocdart aHrna-
pUA EpAAMMUAA MYKOTULL OPKATH OJTUHANU:

2HCIO, + P,0, = Cl,0, + 2HPO,

[lepxsiopat kucaora HCIO, aca nepxnopatnapra KOHUEHTP-
naHradH H,SO, tabcup aTTHpuwiaan xocun 6ynaau:

KCIO, + H,S0, —» KHSO, + HCIO,

YHH BaKyyMlla HUXOSITAA IXTHETNHK OwuaH Xalaab, XxaTro
CYBCH3 TO3a NEPXJIOPAT KHUCJAOTA OJIUIU MYMKHKH.

[Nepxnoparaap ¥3 HaBOaTHAA XIOpPaTAAPHUHT KaTA/IK3aTOP-
CH3 1UApPOMUTAA NapyanaHULIKWAAH XOCU OYnaau.

TexHKKana nepxaoparnap oJull Y4YH XJIOPaTAAPHHHT CYB-
Oarv 3puTMacy aHOAAa OKCHUINAHTHUPWIAAM:

CIO; + H,0 - CIO; +2H* + 28

[Mepxnopatr KMcAOTa — XaBola TyTaMauraH, OoCOH napua-
NaHagHMraH paHrcus cyiokIukK; Toza HCIO, opranuk moananap
TabCUpHAA Te3 napyanaHuob keraau; y sakyymaa 90—I150 °C na
KanHanau —112 °C xa xoraau. [lepxnopat KMCNOTA CyBAa AXIUH
3pUALN; cyB 6unaH aseorpon sputma (72% HCIO, Ba 28%
CyB) XOCHMJ Kuiaau. YHUHT Oy aputmacu 2,67 xlla 6ocum
waporutraa 111 °C ra aKkuH TeMnepartypana xanananu. [Nepx-
JIopaT KMUCMOTAHWHI aHa LIYHAAW 3PUTMACH E€PYFIHK TabCHU-
pMaaH napyajJaHMaiau Ba y3ok Bakr cakjaaHaau. HCIO, Huxo-
ATAA KYUYJIH KUCAOTAAUDP.

Ilepxnopar xkucnora cys 6unaH 6up Heua Xwi1 CHAPATHH
XOCHJ1 KWUNadH, YYHOHUYH:

HCIO,- H,0 (50 °C na cywoknanaau); HCIO,- 2H,O;
HCIO,- 3H,0

HiKopuit METAJUTaDHUHT Ba MLLUKOPHit-€P METAJIADHHUHT
nepxjaopaTiapy rMApPONAU3JIAHMAMAU, JIEKUH MeTantMaciap-
HUHT nepxyiopataapu, macanaH, JCIO, ruaponnanaHanu.
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XNOPHUHT KUCIOPOMUTU KUCIOTANAPDUHHUHT KYUYH XJIOPHUHT
OKCHUUTAHU LI Aapaxacu opTUlUK OuaaH owiaau, NEKUH ynap-
HUHT OKCHANAHULL KOOHUIIUATH XJIOPHUHTI OKCHAJIAHHUIL Aapa-
XXacy OpTraH caiuH KaMasaaM:

KHCI0Ta KYUHHHHT OPTHUWH
HCIO - HCIO, - HCIO, - HCIO,

OKkcHianalw KOBHAHATHHHHT KydYalHLIH

By xatopaoa yanaaH YHITa TOMOH KUCJIOTanapHUHr 6apka-
popauru xam opraau. F'mnoxnoput aunoHu ClO~ HUHT XOCH-
lanapy xap KaHjan MyxuTaa xaMm OKcuuioBuu 6yna osnaau,
MacaJaH:

KCIO + 2KJ + H,0 — KCI + J, + 2KOH

HCIO HHUHTr y3KH HUXOATAA KYYCH3 KUCIOTA.

Xnopat aHnoHK ClO; HMHI XOCHlanapu aH4Ya 6apkapop;
yiaap $aKaT KMCAOTAIN MYXHTAA OKCUANOBUYM cudaTHaa peak-
IIMAra KMpULLIAau:

KCIO; + KJ + H,0 — (peakuns 6opmaiian).
KCIO,; + 6KJ + 3H,SO, — KCI + 3K,SO, + 3J, +3H,0

[NepxnopatT aHUOHH ClO, HMHT XoCHaiapy oaaTaarv Tem-
neparypana, XaTro KHCJIOTalU MyXUTAa XaM, OKCHIUIOBYH CH-
¢arnga peakuusira KUpMiUManiam,;

KCIO, + KJ + H,SO, — (peakuus 6opmanau).

111.4. BPOM IPYIIIIAYACH

by rpynnaua s3neMeHTaapu 6poM, i1oa Ba acTaT aTOMJIApH-
HUHT CHPTKH 3MEKTPOH KaBaTHIa e€TTHTaAaH (s2p°) 3neKTpoH
6op. LyHHHT YYyyH ylTapHHHT Kyn xoccanapy ¢rop Ba xjiop-
HUKHMra yxiainou, neKkuH OpoM rpyrnrnadacu 371€MEHTIapH
ATOMNAPMHHUHI CHUPTKM KaBaTHAAH OJUIMHIM HYKHM KaBaTHIA
18 Taman (s°p°d'®) anexTpoH 6ynraHnMru cababnu ynapHuHT
xoccanapu Grop Ba XJIop XoccallapuiaH aH4ya ¢apk KuJaaau.

Br,—J,—At, KaTopaa yangaH yHrra TOMOH MOJeKyJalapaa
saponapapo Macoga karrasawand; 6MHoDapuH, MoseKyna-
JJAPUHHUHT AUCCOLMNAHHULI SHEPrUsACH Kamana bopaan, YyHOH-
yu, Cl, HHHT auccounnanuie 3Hepruscu 243 kKXK-monb~' ra
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TeHr 6ynran xonna, Br, MMHT AuccouunaHu 3Heprusacu 199
KX-Monb™'; J, HUHI AuCcouMnaHuiu 3Hepruacu 151 kKX-monp™!
IUp.

IT1.4.1. bpom Br

¢Z=35; TaOMHUN M3OTOIMJIAPHHUHI Macca coHsapu 79 Ba 81

(tabumit 6pomaa 50,5% 33Br Ba 49,5% 3o Br Gynanu. BpoMHuHT
3J1eKTpoH KoHPurypauusacu KLM 4524p°.

Bpom 1826 itunnga banap TOMOHUIAH IEHIU3 CYBH TY3/1apH
TapKkuOuaaH axpatub onuHraH, aeHru3s cyswaa 0,01% 6Gpo-
MMHIJIAD YUYPalaH.

Tabnataa Tapkanuisu. bpoM Ty3 KOHNIApUMHUHI YCTKM KaBaT-
napuna 6pom kapHanauT KBr-MgBr,-6H,OBab6pom
cunbBUHUT KC! - KBr MuHepannapu xonuaa yuparau. NaBr
Ba KBr sneHru3 cyBraa Ba Ty3 KoHnapuaa ronuwnaau. basan Hedtb
KOHJIapMIaH YMKAAUTaH CyBJiapaa xam Oup 03 Mukaopaa 6pomM
6upuKManapu yypaiau. bBpoMHuHr Macca kiaapku 1,6:104%.

Onuaunm. bpoM OJIMILIHKHT 3HT ap30H yCyau OpoMHUILIap-
ra Xjop TasCup 31Tupuuaup. bynaa xnop 6pomuanapaas 6pom-
HM CUKUO unkKapaau:

2KBr + Cl, = 2KCl + Br,

Xocwi 6ynaraH 6pom cys Oyru OunaH YyuKud keraau, 6pomra
apanaiub KonraH xJIOpHU HYKOTHLI YYyH YHHU siHA OUp MapTa
Kanuidt OpoMul 3puTMAacHIaH YTKa3ub, cyHrpa OyrFnatuaaau.
Xnop onuuaa KYJUIAHWITaH peakuusinapaad ¢onnanaHunbd 6pom
XaM oJMill MyMKHH. MacanaH, naboparopusaa MnO, 6unan
KBr apanaiiMacura KOHUEHTPAAHTaH CyabdaT KKUCA0Ta Tab-
CUp 3TTUpPHLI Hynu 6Gunan 6poM onuHaau:

KBr + H,SO, - KHSO, + HBr
4HBr + MnO, = MnBr, + 2H,0 + Br,

bpoM anekTpoau3 ycyauaa xaM OJIMHANU.

®u3nk xoccanapu. bpoMHHUHT 3Hr MyXUM PH3MK Xoccana-
pM KyiuparwnapaaH ubopart: Monekyna tapkubu Br,; kaiHai
teMnepartypacH 58,8 °C, —7,3 °C na cyok1aHaaMm, COJULUTHP-
Ma maccacy (20 °C ga) 3,14 r-cm~3, 100 r cysna 20 °C na 3,55r
OpoM 3puitnu.

BpoMm onatmary wapouTaa KUM3FHLLE-KYHFUP PAHIAK CYIOK
MeTaJuiMac 6Ynub, YHUHT OYF1apH YTKUP EKHMCH3 XUIUTHIAUD.
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bpom 6yrFnapu LWUKMANKK NMaplalapHY SUUVTHFIAHTHPAAM Ba Kaca-
nuKnapra ayyop Kuaagu. Cyiox OpoM Tepura Tylica, y30K BaKT
Ty3anMaiauraH spanap Xocua Kunaau. bpomau cys coputun-
ranna Br,-8H,0 Tapri76nu KPUCTALNrHAPAT aXpaaud yukaau
(=10 *C nan nacrtaa).

7 KuméBni xoccanapu. BpOMHUHT 2JIeKTPOHIa MOMMANUTHU
XJIOPHUKHAZH KHYKUK; Wy cababau 6poM HIITHPOKHUIA COAUDP
OynaguraH peakuusnap xinop 6unaH 6ynaauraH peakuusanapra
KaparaHaa cycTpok 6opanu. MacanaH, 6pom Boaopon OunaH
dakT Ku3anpunraHaa €KM KaTtajau3aTop KILTHPOKHUAA peaKLIMU-
Ara KUpULLIAAK:

H, + Br, =2HBr+ 67 KK éxun AH" =-335 kXK - monp™'

927 °C na Br, monexkynanapuHuHr 2,1 ponsu aromnapra nap-
yanaHaau.

bpoM Kynuuauk Metajul Ba MeTauiMacjaap 6unaH XoHa TeM-
nepatypacuaa peakLMara KHpMiuany; JeKMH KMCJopoa, a3orT,
yr1epo Ba HOAMp rasnap 6unaH 6esocura bupukmanau. bpom
BOOOPOA CyJibua OWnaH Kyiuagaru TeHrnamara MyBoQuK pe-
aKUMAra KUpHULIAAK:

H,S + Br, - 2HBr +S

bpomnu cys Gapuit cynbspuauu 6apuit cyabdarra aiinau-
TUpaAU:

BaS + 4Br, + 4H,0 — BaSO, + 8HBr

bpom HeiiTpan waponTha OATHMHIYTYPTHH XaM OKcHaab,
cynbdaT KHCAOTara aiJlaHTHpa oJ1aau:

S + 3Br, + 4H,0 — 6HBr + H,SO,

bpom ¢dochop 6unan ompukubd PBr, Hm xocun kunaam;
PBr, ruaponusra yuparanuaa H,PO, sa i-lBr XOCHN OYynanu:

PBr, + 3H,0 — H,PO, + 3HBr

Hunamaanmu. bpoM kuMé nabopatopusnapuiaa opraHyk
MOOJANTapHHU CHMHTE3 KMAMIUAA KaTra axamusTra 3ra. Tapku-
6una 6pom 6ynraH Gab3u mopunap (MacanaH, Gpomypan),
THO6HETAa HuLtatunaay. KyMmyiw 6pomMun pororéHkanap tai-
épnaiujga, 6pomMan cyB 3ca OKCHIUIOBYM CHdaTHAA HLLUIATH-
nagu.
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I11.4.2. Boaopon Opomun

v Bonopon 6unaH 6poMHUHIr 6eBOCHTa OMPHUKHMLIMAAH BO-
nopoa 6pomua xocun 6ynanu. lllyHuHraek, xanui 6pomuara
cynbdaT KMCNOTa TAbCUP STTUPKLL HYNH OUIaH XxaM BOAOPOa
OpOMMUI ONNMHHUIUK MYMKHH:

KBr + H,SO, —» HBr + KHSO,

Jlexun Oy peakuus yuyH Kyutanunaaurad H,SO, koHueH-
TPaUMACH Y Kaaap IOKOpH OVnMacauru (YHUMHT COJMIUTHPMA
maccacu 1,4 r/ma naH KaM OyaIMILUK) KepaK. AKC XOJIa XOCHI
Oynanuran soaopoa SpomMua okCHINaHHUO OpoM axpana dous-
nanau:

2HBr + H,SO, — Br, +80, + 2H,0

OnuHraH 3puTMaHu ¢pakuuanad xainmaw opkanu HBr
HUHI KOHUeHTpaunsacuuu 48% raua erkasuw MyMKuH. Boao-
pon 6poMua oLl yuyH acocad PBr; HUHI ruaponusnaan ¢o-
NaaHWIAaM:

PBr; + 3H,0 - H,PO + 3HBr

bpoMm dochop Gunan apanaiTUpMAralaa paHrcu3 Cylok-
nuk PBr, xocun 6¥naan. by moana cyBna HUXOATIAA WKMAKATIH
FUMAPONU3NAaHHUO IOKOpHAA KEATUPUATaH peakuusa pyi 6epaan.
bpomnu cyera H,S wbopunranuna xam HBr xocun 6ynaau:

Br, + H,S - 2HBr + S«

/ Bonopos 6pOMMA YTKHP XUAM PaHICH3 ra3; XaBoaa XyLau
HCI xabu tyTtaiau. /

Bonopon 6pomun cysaa sixwuu (10 °C aa | xaxm cysaa 600
XaXM) 3pHHOM. YHUHUT CYIOK/NaHHMIU Ba KOTHLLI TeMneparypa-
napv y Kaaap nact 3mac (—88 °C na kotaau, KanHau temne-
patypacu —66,7 °C). Boaopoa 6pomua cys 6unaH aseorpon
apanaluMa XoCHJI KMJaau;, YHUHT Tapkubuna 48 % HBr 6ynuo,
1 kITa 6ocumaa 126 *°C na KaliHaiau.

Bonopon 6pomna aHya 6apkapop; 800°C na napyanaxa 6owu-
nanau.

Boropoa OpoOMHAHUHT cyBaaru 3puTMacH Xyaa Kyuiu K1c-
nora. ¥ merainapra, METaUI OKCHAApUra Ba rTMAPOKCUAIapra
XJIOPHI KUCIOTA KabKU TabCHP ITAAM.

Boaopon 6pomua 3pkuH 6pom 6unaH y3apo Gvpukanu:
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HBr + Br, —» HBr,

Oy peakLIMSHUHT MYBO3aHaT KOHCTAHTACH:

K=—1208l 47
[Br, ][Br~]

ra TeHr 3KaHJUTY MYBO3aHaT CE3WIap/H AapaXala YHI TOMOHIra
CHUJKMIBHJIMTHHHU KYypCaTalu.

bpomua kucnora Tyanap — Metaur OpoMHIUIap CYBAA SXLLU
3puilau; dakat 6ab3u OFUp MeTaJUTapHUHT bpomuanapu (Mma-
canau, AgBr Ba PbBr,) cysna 03 apuiiau.

V' Bpomuu TaBcudI0BUM peakuUsIap TEHMIaManapu:
2As+3Br, —2AsBr, (peakuuns anaHranaHub 6opanu),

2K+Br,—2KBr (peakuusa noptnawt 6unaH conup 6ynaum),

2Na +Br,—2NaBr (peakuus naBomMHia nopriail Ky3aTH-
nanu),

H,S + Br,—~2HBr-S,

H, + Br, — 2HBr (AH] = -186,43 xX - monp™")

2H,0 +2Br, - 4HBr + O,

SO+ Br, + H,0 — SO?™ + 2Br~ + 2H*

Tepura 6pom Terca Kyunu oFpuHAMraH, y30K BaKT/Jap Aa-
BOMMIIA TY3aJiMaitauraH sipanap nanao 6ynagu. bpoMHuHr 6yru
XaTTO 03 KOHUEHTpauuana xam Hadac onuiu HYyIapy yyyH
Xyaa xaacbm{.\/

Huikopuit MmeTajutapHuHr 6poMuanapu tabobartaa Kynna-
HWJIAAHW; KYMyll OpOMMA E€PYFIMK TabCHpPHra CE3rup Moana
6ynranuaan ¢oTonnéHKanap Tanépaaliaa MWNaTHIANU.

111.4.3. BpoMHMHT KHCAOPOIN GHpHEMATADH

bpoM oxcuanapu KuituH xocua 6ynaanraH moxpganap
6ynub, ynap Huxoaraa 6exapop. Xo3upraya 6pOMHHHT KYHH-
aaru okcwmnapu onuuHrad: BrO,— 6pom(1V) okcua, Br,O—
6pom(l) okcna Ba BrO,— 6p0M()'VI) okcua. BrO, xymau él,o
Kaby onuHanm:

2Br, - HgO — HgBr, + Br,O

bpoMm(I) okcna — KopaMTHp XHrappaHr KaTTUK MOAAa, Y
—40 °C naH 1oxop1aa 6poM Ba KMCIIOPOA XOCHA KWING napua-
JNIaHaOMK.
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BrO, €kn Br,0, — 6pom (1V) okcua paBiuaH capuk paHmu
KATTHUK MOLIA, YHHU MWITHJUIaraH paspsili TabCUPHa ONHULL MyM-
KHH:

Br, + 20, — Br,0,
by moana —50 °C gaH 1oKopuaa napyanaHanu:
5BrO, — Br,O + 3BrO,

Xocun 6ynraH BrO, xam 6exapop monna.

BbpoMHUHTr Kucnoposnu kucnoranapu yura: HBrO—runo-
6pomuTt kucnora, HBrO, — 6pomar kucnora sa HBrO, —nep-
6pomar kucnora. bBupHHuM KUCnoTaga OpOMHHHI OKCHILIAHHLL
gapaxacy +1 ra teHr, MKKMHYKcuaa +95 ra, yuunHuucupa +7
ra TEHr.

MnoSpoMUT KHCI0TAa OPOMHHHI CYB TABCUPHIA AUCIIPO-
NOPUMSUTAHIFAHKAA 03 MUKIOpAA XOoCcHJ Oynaau:

Br, - H,O = HBrO + HBr

MyBo3anataaru cucremaaga HBr uu 6ornaws yuyn 6pomMiu
cysra cumo6(Il) okcun Kywunaau:

2Br, —» HgO + H,0 — HgBr, + 2HBrO

Xocun 6ynran HBrO spurmacunu Bakyymaa 30 °C na 6yr-
naTuil 6uMJIaH TUNO6GPOMMUT KUCIOTAa KOHUEHTpaUUACcH 6 ¢do-
M3ra eTKa3uaaau.

by kucnora 6owka ycymnap 6unaH xaM OJIMHUILK MYMKHUH:

Br, + Cl, + 6H,0 —» 2HBrO + 10HCI
Br, - 2KOH=KBr + KBrO + H,0

'Mno6GpoMUT KUCIIOTA TY3NapH THIIOXJIOPUTIAAP Kabu XOCUN
ovnanu. '

I'mnobpomuTnap 6ekapop moananap 6ynub, xyaau rumno-
XJIOpUTAap Kabu KU3aupraHaa AMCNponopuusara yypaunu:

3KBrO — 2KBr + KBrO,

by peakuus Hatuxacuma xocun 6ynanuras KBrO, (kanuit
Opomar) karra axamustra sra. Texnuukana KBrO, xyanu KCIO,
Kabu anexkTponus Hyau OWIaH ONMHALU.
' bpomat kucnora HBrO, kanuit 6pomarra cylonTvpriraH
CynbdaT KUCAOTA TAbCHP ITTUPHO ONMHALH.

-t
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byHaaH Tawixapu, 6pomMau cysra xuop obopunraHuaa xaM
6poMaT KHMCaoTa XOCHJ 6ynaau:

Br, + 6H,0 + 5Cl, — 2HBrO, + 10HCI
By xucnotaHy 601IKa yCyJIAa XaM OJIMIU MYMKHH:

Ba(BrO,), + H,SO, — BaSO, + 2HBrO,

BpoMart kucnora ¢pakart cysaaru apurmana 6apkapop Moa-
Ja; YHHHI KHCJIOTa Ky4Md XJOpAaT KMCJIOTAaHHKMAAH MAacCTpPoOK,
nexkuH HCIO, ra kaparanaa HBrO, aHua 6apkapop, yHHHI KOH-
ueHTpauusacuHu 50 ¢ou3ra eTkaszuu MyMKHH.

Xnopatnapra 6poMuUIap TaAbCUP 3TTHPHUATraHKHIA XaM Bpo-
MaTaap xocun 6ynaan, MacanaH.

KCIO, + KBr = KBroO, + KCl

by peaxkliusi MyBO3aHAaTHHHMHI yanaaH YHITa CWIXHIUMKIa
cabab myKy, ratoreHIapHUUr TapTHO pakaMu opTuLly 6unaH
YJIApPHHHT KUCAopoa OUPUKTUPHIL KOOUIUATH OpTHO Hopaau.

HBrO pa HBrO, dakar cysaaru apuTrManapaa 6apkapop-
aup. HBrO 30°C aan nactaa 6 ¢ponsra, HBrO, aca 50 ¢ousra
Kaaap KOHLIEHTP/All MYMKMH.

bpoMatr KHCAOTAHHMHI ¥3U XE€4 KaepAa HUUIATHIMANIM,
JNIEKUH YHHMHT Ty3/l1apy OKCHIJIOBYM cHUdaTraa KYU1aHWIaAH.

bpomatnap 6unaH 6poMuaIap opacuiaa KMCAOTAIHU MYXHUT-
na 6opaanraH peakuus AMKKaTra ca3oBOpAMP:

KBrO, + SKBr + 6HC] — 3Br, + 6KCI + 3H,0

by peakunsna xocun 6ynanuraH 6poM KanTapyBUHIaAp
MUKIAOPHHH aHMKIALUAA Ky/aHunaau. by ycyn aHaiMTHK
KuMEna GpomaToMeTpuss HOMM OMaH lopuThaany. 1968 wwi-
na nepbpomarnap xam onuHau. bHpUHYH MapTa yTKaswiraH
peakKUKs TeHr1aMacH:

KBrQ, + XeF, + H,0 — KBrO, + Xe + 2HF

[Mep6pomat kucnora HBrO, pakar apurmanapaarnHa Mab-
nyM, yHu BakyyMmaa 80% sy xonraya KOHUEHTpAALL MYMKHH.
Kusaupunranna napyanaHaaM, XyAa Kyylu KHCJIOTa, 3PHUT-
Ma1apa XaM Ky41u OKCUIIOBYHM. YHHU onuwl yuyH KBrO, apur-
MacuHH H-KaTHOHUT opKanu YTKasull Kynait.

by KMC/IOTaHUHr Ty3nnapy —nepbpomaTanap onav# wa-
POUTAA TYPFYH KpuUcTtann moazanapaup, 250 °C maH 10KOpH
TeMIIepaTypasa napyaiaHanH:
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2KBrO, — O, + 2KBrO,

[Tep6bpomart Ty3napu cyBsia sixXiiu 3pUiiau, OKCHITOBYMIMK
XOCCaJIapK KMCNOTACMHUKHUAAH 3aUDPOK. YNapHH OJMLI YYYH
NaBrO, éxu KBrO, uu niukopuit wapontaa ¢prop 6unaH ox-
CUITAaHAAU:

KBrO, + 2KOH + F, - KBrO, + 2KF + H,0

111.5. AOJA BA YHUHI BHPUKMAJIAPH

vZ=53; HucOHit atoM mMaccacu 126,9044.

Bapkapop u3ortonu '21],

AtoMm Ty3wariin KLM 452 4p° 44'°5525p°.

Hoanu dpanuys onumu Kyprya 1811 i#unu ReHru3 yeum-
JIMKIapyU KYJIHHM TeKWwHpHul xapaéuuaa kawd 3tau. Hon-
HUHI MYCTaKMA 3J€MEHT JKAaHJIHMIMHMU 3ca 1815 hmnnaa len-
JTtoccak ucboT Kunau Ba oa HOMUHU OepHLIHM TaKIUG 3TAMU.
YHUHF Macca knapku 3-10-5. Homnuur Ep Ko6urFnaaru Mux-
JOPH XJIOpPHMKMIAH Kapuitd 1500 mapra kawm.

Hox onarna 6pom GuiaH 6upra yupaitnu. Ynau ceautpacu
KOHJIap1aa Ba boauBusna aHyaruHa MUKAOpIa ol y4panau.
Yunu cenutpacHHMHr 6ab3u Katnamuaapuaa 0,1% ra Kamap
HaTtpuit itogat NaJO, 6ynaau. Ly cababau Yunu ceanrtpacu
KOHNapH SIKMH BaKTJapra Kagap Mol oJiMil y4yH aCOCUM MaH-
6a xucobnaHub xenmu. Ep 103MHUHr 60lUKa Xoiaapuaa Hoa
KYN ydypamaiau, y TapKOK JIEMEHT/ap XYMJIAacuUra K1paau.

Hoauunur Tabuataa TapKaaraHJIMry KaTra axaMMsATra ara.
Hon OupHKManapHu opraHu3Maa MOANA AIMALLIKHYBHHH Hyara
conud TypHUlAa MyXHM posib yiiHailau. OpraH1u3maa HOld €THLL -
Mail KONraHiaa 3Hdemux 6yxox neb atanagMraH KaCaulMK BY-
XYyAra Keiaau.

HdeHrun3 cyBsuaa Mon Xyaa kaM MUKZoOpAa ydpaiau, JIEKHH
OeHru3ga ycaauraH 6ab3u cyB yrjapu (JEHIMM3 KapaMuM—na-
MHHApHA) Hoa TyTapHHH y3uaa Tyruiaidau. Kywin 6¥poH Bakr-
Jlapuaaru TYynKuHAap Oy yTnapHM KUMPFOKKAa 4YMKapub Tauwu-
Naixn, ynap KypuTtudb €KuiaaM, yJapHUHI KyaunaH 2% ra
Kanap mon Ty3napu oamHaau. Kyn rapkubuiaary ifoa xyiop Tab-
cupuna cukub yukapunanu. by ycyn skuH BakTra Kajgap #on
OJIMLUAA IHT KYIT KYJ/UIlAHWaaAUraH ycysuiapaas 6upu aau. Tap-
KubHna itoa 6ynamuraH 6an3v HedThb CyBlapu Ba MHUHEpa
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cyBjtap MOd ONMLU YYYH sHrM MaH6a 6yaunb Komau. JleHrus cy-
Buaa ioa 2-3 Mr-1—!  KOHUeHTpauusga 6ynanu.

Hon «To3a» 3eMeHT XucobnaHaan, YyHKH Tab1aTaa yHUHT
dakat 6up nsotonu — '2}J yupaitnu, TEKMH YHHUHT Xyjaa Kym
CYHBHHN U30TOMNJMAPHU OJIMHTaAH.

HoaHuHr oHHBIIN.

|. Hoouanapra xiop TabCUp 3TTUPHULL RYAH 6MAAH ONUHU-
LY MYMKHH:

2KJ +Cl, - 2KCl +J,,

2. Yunu cenntpacuzan NaNO, _KpHCTalaHTaHAa optud
KOJIAAUraH 3pUTMa Tapkubuna HanHH iomar 6ynanu. by spur-
MajJaH ol onvil yuyH aputmara SO, obopunaau (€xu H,SO,
HUHT Ty3J1apH Kywiunnaau). by Bakraa Ha'rpui’t HOAaT MKKH ﬁoc-
KH4la Moara Kanap Kautapuaanu:

NaJO, +3S0O, + 3H,0 — Nal + 3H,SO,
2Nal + CuSO, —» CuJ +0,5J, + Na,SO,

HdeHrn3 ycuMmnuiiapu ¥3 Xyxalpanapuaa Oy 31eMEHTHU
Muranu. MacanaH, AeHru3 Kapamu Tapkubuna (KypUTHUIraHM-
na) 0,5 dous ion 6opnurn Mawnym. lilyHu Haszapra onud,
AEHIU3 YCUMANKNAPUHUHT KYIHAaH XJI0p €pAaMuaa Mol onu-
Hagu. Moanuu HedTh YMKANHUTAH XOHNApAaru ep oCTH CyBia-
pHMIAH XaM Ol MYMKHWH. byHna floauanapHy HUTpaTiap ep-
JaMuIa oKkcuanauira, Xxocun 6yiaraH MoaHM KymMupra aacop-
6unad, yHH yuinad Konauiu MyMKHH.

HMuwnab yukapuiuga onuHaaAUraH ol yHu4a TO3a 6vVnmaii-
Ov: y anbarra, To3anaHuiun Kepak. MoaHu To3anamt yHHHr
cybAMaTAaHMIL XOCCACUra aCOC/IaHraH.

Honunnr xoccanapu. Mon onatnary remnepatypana KYHFUp
TyCnu poMOMK, METALT SIITUPOKJIUIUra 3ra 6yaraH Kpucramn
MO, NeKHH Axwu 6yrrananm. Hoauuur 6yr 6ocumu 113,7 °C
na 53,33 kI1a ra eranu. Moa GyFnapu KXY aTOMAn MOJEKya-
napaaH nbopar. Moa MonekynanapyHHHT aTOMapra axpaam-
wu 927 °C na 13 dousra eranun. Moa cysaa xyaa o3 (5000 xucwm
cysaga 1 KuUcM) spuitnn, Oy BakTaa MOXHUHI OKCHJIaHMLI
napaxacu 0 gaH +1 Ba —1 ra Kanap y3rapaau, AbHHU AUCITPO-
NOPUHUANAHULL COAUp OYnaau:

J, + H,0 = HJ + HJO
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HMonHuHT 10KopHaary TeHriaMa 6yitua rsaponuaiaHmiL KOH-
craHTacy KMuuK: K = 5-10-'3. Jlekun ton Monekynanapu Kyro-
CcU3 6ynraninrv cababnu roa opraHUMK IpUTYyBUWIapaa (CnUpT,
6eH3on, 3dup, xnopodpopm kKabunapaa) XM IpUAIK.

Hon 6unaH 3puTyBYM MOJEKylanapy opacuia y3apo Tab-
cHp Oopauru Tydainnu 3pUuTMaNnapHUHr paHru 6uHada €ku
KYHFUP TYCIMU Oynanm.

Arap 6y y3apo tabcup Kyucu3 6ynca (macanad, CCl, xa),
3puTMa GuHadLLa Tycra Kupaau. Y3apo Tabcup KywIMpoK, 6ynca
MacajlaH, alleTOHA4) IpUTMA KYHFUP TYCHHM 3rajiiaiiM.

Arap cysra KJ éku HJ xywunca, yHaai cyBaa mon sixiuu
spuitam, yyHku KJ, (€kun HJ,) Tapkuban komriekc 6Mpukma
xocun 6ynanu. byHnai xonnapaa xatro KJ, Tapkuéau 6upux-
Ma Xocua 6Vaumn MyMKHH. Onataa HonHUHr cnupraard 10
¢dbou3nu apuTMacu Tabobartaa kynnaHwianu. Mon kpaxmanra
TabCUP 3TraHAa Kpaxman TYK-3aHropu paHrra kupaau. Kus-
OUpUNTaHAa 3ca 6y KYK paHr HyKonub keraau, COBUTHAranna
sIHA KYK PaHr TUKJIAaHaIH.

KnMmeBuit XuUxataaH Mol OKCHIUIOBYMIIAD XYMJIACHUIa KH-
paaM, JIEKMH YHUHT OKCHIUIOBYWIMK XOccanapu xJjaop sa bpom-
HUKWUIra KaparaHga Kyucuspok udoaanaHraH.

F—Cl—Br—J—At Karopuaa yaniaaH YyHIra TOMOH 3JIEMEHT-
JTAPHMHT 3JIEKTPOHTra Moimnanuru Kamas 6opaau. LllyHra xypa
3PKHH X0NaTAaru raoreHAapHUHI OKCHIUIOBYMIUK NMOTEHUM -
anu F,—Cl,—Br,—J,—At, Karopuaa 4yanaaH, yHrra TOMOH Ka-
Masiiu:

[, +2€ = 2"

(6y epna: I'—ranoreH).

F,—Cl,—Br,—J,—At, kaTopnaa yaniaH yHrra TOMOH rajo-
FeHJIAPHUHT KaHTapyBuM cudartuaaru xoccanapm Kydasau; 6u-
HoDapuH, arap 6pom HuTtpart kucnorauu NO ra Kaaap Kanrap-
ca, ion xatTo cynbdar kucnorauu SO, ra Kanap KanTapanu:

J, +5H,S0, — 2HJO, + 550, +4H,0

Hox y3 6upukmanapuma —1, +1, +3, +5 Ba +7 ra TeHr
OKCHIUTaHHUII Aapaxkanapura ara 6ynanm.

Hox merannmacnap (H,, Cl,, Br,, F,, O,, Si, N,, P Ba
bowikanap) 6unan 6upukmanap xocun kunaam. H, +J, =2HIJ
(ra3) yuyn AH®*=26,57 xX-monb~!'.
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I11.6.1. Moanamuur ¥3apo apanainMaiTHIaH HKKH
IPHTYBIH KATNAMH OpacHIa TaKCHMIAHHIN KOHYHH

Won opraHuk 3putyBumaapaa saxwu 3pmitau. Llynra xypa
YHUHI CYBJIK 3pMTManapuaaH (03 MUKAOPHUHM XaM) axpaTtnb
Oo/MUTra (3KCTPAKLMUA KMAKIIra) UMKOH O6epaau. Arap O3ruHa
iton apurad cysra yraepoa(lV) xuopua Kyuwcak, cyBaaru Hoa
UKKH SPUTYBYM Opacuaa TaKCHUMAAHaAHU; HOAHUMI ACOCHIA
MHKAOPYU OpraHUK 3PUTYBYMra yTalu.

bupop MoanaHMHr aManaa y3apo apajaliMananuraH HKKH
CYIOKAUK (YMYMaH, HKKH (a3a) opacuna TakCuMaaHuwu 1890
iMunaa B. HepHcet TabpudiaraH TakCHMIAHKIN KOHYHHra Oyitcy-
Hanu, 6y KOHYH KyAuaarvya tTabpru@iaHagu:

bup-OupH Onnan apanammaiauran HKKH ¢asa opacuiaa
TAKCHMIAHIAH MOARANAP KOHIEHTPALUKAJIAPHHHHT HHCOATH aHHHK
TeMnepaTrypasa y3rapMac KHHMaTIHp:

C,/C,=D

by epaa: C,—MoAnaHMHI OPraHUK 3PUTYBYWUAATH KOHLIEHT-
pauusicu, C,—MOAAaHMHT CyBlaru KOHUeHTpauusacu, D—aitHu
MOMAAAHUHT WKKM (a3a opacuaaru takcumaaHvl Ko3dduum-
eHTH. by KOHYH raznapHUHT CYIOK/IMK/Iapaa 3puLlnra oua I'eHpu
KOHYHUHHU 3cnataan. Moanuur cys 6unan CCl, opacuna Tak-
cumiaHul KoapdpruuueHtTu D = 85; yHHUHT xopogopm 6unaH
cyB opacuaa Takcuminanvut koxbdouunenTy D = 130 ra renr.
HepHCTHHUHI TaKCUMIAaHKIL KOHYHH alfHU MOIUIAHMHT MOJIEKY-
NAP X0JaTU MKKaa 3pUTYBYMAA Oupaek 6ynraHaaruHa y3 Kyuu-
HU cak,;1ab Konaau. Arap MOLIAaHUHT MKKana ¢a3agark MoJaeKy-
aap xonatnapu o6upaek 6ynmaca D koHueHTpauusara 6OFIMK
oynanu. LLIyHUHr yuyH D HHHr KOHUeHTpauus O6MnaH y3rapu-
LUMra Kapab, TakCUMJIaHYBYM MOAJAHUHT KKKAIA SPUTYBYHAATH
MOJIEKYJIAIPp XOJAaTH XaKUaa XyJloca YUKapuill MyMKHH.

111.7. BOAOPOA HOIAMA

Boaopoa 6unaH iton 1okopy TeMneparypana OGMpuKanu:

Karanusatop (Pt) miuTMpokuaa peakums Te3na MyBO3aHaT
XOJIaTUra KeaaaH.

Bonopoa MOBUMAHMHI CyBAaru 3pMTMACHHU XOCHJI KMIHKLI
YYYH KYKYH KHIHO MainanaHraH Hoara BOAOPOX CyNbdpuI Tab-
CHUD 3TTHUPHII MYMKHH:
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J, +H,S 5 2HJ +S

JlexuH Bogopoa #foauA OAULUAA 3HT KYN KyNNaHUAAAUTaH
ycyn dochop(lll) HoamaHUHT THAPONUIHAKD:

AMMO Honuanapra KOHUEHTPAAaHraH cynbhaT KUCNOTa Tab-
cup 3TTHpUO6 HJ 0oand 6yamaiamn, 4yHKH xocun 6yaraH Boao-
poa hoaua OKCHANAHUO KonanM:

2HJ + H,S0, — J, + 2H,0 + SO,

Bonopoxn ftoana paHrcu3, HaM XaBoaa TyTalMraH ras, CyB-
Ja Xyna axwu s3puitau. Onaraary temneparypana | xaxm cys
410 xaxm HJ rasunu spurtaau. Xocun 6ynrad apuTrMa BOAO-
poad HOOWA KUCAOTAa HOMH OMNaH opUTUIAIHN. Y KYUWIH KHC-
JIOTanap Karopura kupaau. by xuciaora kusun ¢gochop HIITH-
pOKMIA CaKJIaHAIM.

Boaopoa itoaua KMCNOTa Ty3napu—MeTajn Hoauaiap Kau-
TapyB4YM XOCCaJlapMHU HaMO€H Kunaau. Kanui oamn xartro
KyuycH3 OKCHIUTIOBYM HUTPHUT KHcaota HNO, Tabcupuna J, ra
Kazap okcumnaHaau. Boonopoa ioaua KMcnotana 3pKUH Hol-
HU 3pulIKM 6pomra xoc 6Ynran xapaén (I11.7.2 ra kapaHr)
JaH XaM YYKYPPOK coaup bynanu:

HJ +J,=HJ,

by peakUHAHUHI MYBO33HaT KOHCTAHTAaCH:

U3l _
TRIIN

OpoM TYTraH CMCTeMaHMKHUIAH TaXMHHaH 8 MapTa KaTTajJuru
KYpUHHO TypuOnu.

Huikopuit Merasap, MIWLKOpHH-€p METa/Ulap Ba KYyMuM-
A¥K 6olKa METAIAPHUHI MOAMIUIApH CYBIA SIXIWIM 3PUNIAM.
Kymyw itonua AgJ €MoH 3puiian, Pbl,3ca KaitHOK cyBaa axiuu
3pUAH, TEKHH COBYK CyBIa EMOH JSpUHIM.

I11.7.1. Vloauuur KncaopoaH GHPHKMaNApH

HMonuunr J,0 Ba J,0, TApKMGAM HKKNTA OKCHAM MABIYM.
J,O4 HoaHUHT m‘oua éapxapop OKCHIOY XUcoOnaHanu. YHUHI
xocml OVAUIU PHTAILNMUSICHU:
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J, +2,50, = J,05, AH] =-179,9 kX - Monb™

J,0, onataa HJO, HMHT napyanaHUMLIKAAH XOCHA Oynaam:

2HJO, —2* ,H,0+J,0,

J,0, 3k3oTepMuk Gupuxma, 300°C kusaupunrataa iton 6u-
AaH KUCJOPOAra aXxpanau. YHUHT CONMIITHPMaA MaccacH 4,8
r-cMm3.

Bynaan Tawkapu J,0,, J,0, kabu okcumiap xaM MabiayM.
JlexuH 6y MoananapHy HomaT KUCAOTAHUHTr #oa Ba JO* 6u-
nan xocun xuarax tyanapu J (JO,); Ba JO (JO,) ae6 xapaiu
MYMKHH.

MoaAHUHT KMCIOPOMLIN KHUCIOTANAPU: THIIOROAUT KHCI0TA
HJO, itonar kucnora HJO, Ba nepitonar kuciaora HJO, nap-
aup. SIHa nepionat KUCJAOTAHMHI KPUCTAUIOTMAPAT CYBAH
ukkuTta KypuHuwmu 6op: H,JO,(HJO,-H,0) Ba HJO,
(HJO,2H,0). Yuunr 6y yu kypunuumuu 6up-6upuaan ¢apx
KMJIHW yuyyH Oynap TypiauMya HomiaHanu, macanad, HJO, Hu
memanepiiodam kucaoma, H,JO, HU me30nepiodam kucaoma Ba
HJO, uu opmonepiodam xucaoma ned 10puTunasm.

MeTa- Ba Me3orniepitoaaTt KucaoTtanap 6exapop Moagaiap
6ynub, opronepiionat KKCA0TAa 3PKUH XOJa PaHIcU3, XaBoaa
eNnunnb xetanuraH (cyrokaaHu temneparypacu 130 °C) kpu-
crann mopaaaup. fepionar KUCNOTAHUHT Ty3Napy UYKAA Op-
Tonepionataap (MJO,) 3Hr 6apkapop 6ynub, Meranepio-
natnap (MJO,) 3ca ku3aMpraHaa KynuHya noptaab napyana-
HAH.

I'MnoitonMT KMCNOTA Ba YHUHT Ty3Jlapy — TUTIOHOAMUTIIAP
(MJO) xyna 6ekapop moananap 6yaub, ocCoHAUK OunaH iHo-
aatnap (MJO,) ra yranm.

HJO Ba yHUHr Ty3napu dakart aput™manapaa 6apkapop. Jie-
KWH runoiivauTaap (MJO) To3a runofonuT KUCaoTara Kapa-
raHaa 6apKapoppok Mojaaanapaup, arap Hoara uiiKopaap Tab-
CHUp 3TTUPWICA, aBBaJ THNOMOAMTIIAp XOCHA OYnaau, CYHrpa
yaap Honatnapra Ba HOAMAIApra aXpanaiu:

J, +2KOH - KJ + KJO + H,0
3KJO — 2KJ + KJO,
MMoOROANT KUCIOTA Ba YHUHI Ty3/lapH OKCHIUIOBYH/IAp-
AMUp.
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'mnoitoauT KMcnoTa Kyucus kuciaora 6ynu6, y amdorep
xoccara ara:

JOH=H"* + OH; Ba HIO=H" + JO"~

TeHNaManapH 6yinuuya auccoumnnavaau. HCIO—HBrO—HIJO
KaTOPHUAa MOARAHHUHI OapKapop/auru Ba OKCHAJIALL XOCCacH
yanjaH YHrra TOMOH 3audJauiany.

Hoa(V) okcun J,O, ra mysoduK KenaaMraH KUCI0Ta io-
mat xucnora HJO, anp. YHu XocH KWiMuUI yuyH foara HUTpaT
kuciora HNO, €y xn0pau Cys TabCUP ITTUPHIALK!

3J, +10HNO, —» 6HJO; +10NO + 2H,0
€KH
J, +5Cl, + 6H,0 = 2HJO, + 10HCI

KeAMHI'M peaKUnUs MYBO3aHATHHHU YHI TOMOHTIA CWIKHMTHII YYYH
peakuuoH apanamumanaH HCl Hu yuxkapub obopum xepak;
6YHUHT yuyyH kyMyu okcun Kyund HCI uu AgCl xonura yrka-
3Unaau.

Arap ioara xJiopat KMCJAOTa IPUTMACH TABCUP ITTHUPUICA
xaM ion okcuanaunb HJO, ra yranu:

J, + 2HCIO, — Cl, + 2HJO,

By TeHrnamagaH KypaMu3KM, HOAHUHI MycbaT okcuana-
HUII AapaXaCHHU HAMOEH KMIHUIU KOOMIUATH KywiH OysraH-
naurk ydyH y HCIO, rapkubuaaru xnopHu cuKub uukapanm.
HMonaTt kMcnoTa TYy3UHHM KYHHMAAruua ojMil MyMKHUH:

3J, + 6NaOH — 5NalJ + NaJO, +3H,0

Monat KMCNoTa CyBAa SXLUM 3PUALNTaH PAHTCU3 KPUCTa-
nap xonuaa onuuuwu MymxuH. HJO,(p =4,05r-cm>, —

Lepoa. = 110°C) panrcus wabgod Kpucraur Moana.

Monar kucnoranunr Tyanapu MeJO, xyman 6pomatiap
(MeBrO,) sa xiopatiap (MeClO,) kabu HefiTpan Ba UWIKO-
PHit 3pHTManapaa OKCHIJI0BUM XOCCAUIAPMHHU HAMOEH KWJIMait-
IU. YMyMaH fOJHHHr peaKUMOH aKTHBJHMIK XJIOp Ba OpoM-
HUHT KUMEBHMIT aKTURTMIMIAH KeiuHaa Typaam. EHyBuan monaa
OMNlaH apanalUTHPpWIraHAa TalUKH Ky4 TabCMpuAa #opatnap
NOopThaiIH.
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HC10,—HBrO,—HJO, KaTopuaa MoaaaHHHT 6apKapopIHK
Japa)xacu uangaH YHrra TOMOH Kyuyasiiiv, JIEKHH OKCHIIaLl
TabCHPHU Ba KMCJIOTA Ky4YM YanaaH YHrra TOMOH MacasiH.

OpTonepiionat KUCIOTaHU XOCUI KHIHULL YYYH aBBaJl YHHHT
Ty3iapyu oJuMHaau. byHuHr yuyH HaTpui HoaaT ULLKOPUH MY-
XHMTAA OKCUIJIAHA/H,

NaJO, + 2NaOH + Cl, - NaJO, +2NaCl + H,0

Cynrpa NaJO, ra cynbdar kucinora Tabeup 3TTHpu6 HJO,
onunaan. HJO, ¥3 Tapkubuaaru Gewta BONOPOAHU METALUITA
anMaiuTUpuiuM MyMKuH, YHUHT AgJO, Ba Pb,(JO,), Tapku6-
JIX Ty3lapy OJIMHIaH.

OptonepiloaaT KMCAOTa KA3AMPHIraHaa MeranepHonar
kuciaora HJO, xocun 6ynanm.

ATOM Maccacu opTHLIM 6unaH ranoreHnapHuHr HOM ka-
MaMMLIHK cababnu nepHoaaT KUCaoTa Tydnapu 6apkapop Moa-
aanapaup. bunobapuu, HCIO, nan kypa HIO, 6apkapopanp.

fIHa wyHH XxaM aifTHO VTUILL KepaKKH, FAUIOreH aTOMHUHHKHT
paiuyCH OpTraH Capd YHWMHI KaTHOH 6Vna oauu KOOMIUATH
optu6 6opanu. bup BaneHTan Hoanuur hon xnopar JCIO,,
voa nepxaopart JCIO,, iHoa unmanua JCN kabu Guprkmanapu-
HUHI XOCHA OVIMIUM 0oL aTOMUHMHUT aHA LY XOCCACH ACOCH-
I3 TYWWYHTHUPHAARH.

111.8. ACTAT

Benrucu At, Z=85; atom Maccacu 210 (22 usorton uuuiga
3Hr 6apKapopH H3O0TONMUHUHr Macca coHu 210), atom Ty3u-
aniun KLMNO 65%6p°.

AcTat Tabuartaa aespau yupamainam; yiu 1940 itunna Cer-
pe CYHbHI yCyaaa, BACMYT aTOMJIapUHHA LUMKIOTPOHAA Telsa-
TUAraH (3Heprusinapu 38 M3OB ra TeHr) o - Hypsap 6unaH 6oM-
6apaMMOH KUAMLI OPKaN¥ XOCHJ KWIIH:

2MBi+ jHe — At +24n

Actat—211 HUHT 9puM eMuUpHaHLL AaBpH 7,2 coaT («Ac-
TaT» CY3U roHOH4a «OeKapop» OEMAKIHUD).

ACTaTaa METAIMK XOCCanapu Ce3uapay aapaxana HaMo-
éH 6ynaau.
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ACTaT OMPUKMAIaPUHUHT KUCIOTAIU 3PUTMANIApUTa CYb-
$UT aHrnapua €Ky 6olKa KaMTapyBYH TabCUp 3TTUPWIraHaa

3PKMH XONgaryv acTtaTr yykaau, OyHaaH TalukKapu, acrat owu-
pUKMajlapy 3JIEKTPONNU3 KUJIMHraHaa KaTtoala 3pKUH acTar
axpanub yukKaam.

ACTaT XaTTO OdarAaruv TeMneparypajaa xaM cybaumauusra
YYpaHIN.

AcCTaT CyHBUH YN OUNAH XOCUT KUIMHTAHUIAH KeHHH Oy
3JIEMEHT ypaH, TOPUHA Ba aKTUHMIK KaTopaapuiaaru U3oTonjaap
opacuaaH Tonuau. Hatuxana actat paavoakTHB 3/1IEeMEHTAAD
KaTOpHAA XaM yYpaluu (JICKUH HUXONTAA 03 MHKIOpAa) Mab-
AyM Oynau.

At 210 HUHr pyM eMupuarLlI naspHy 8,3 coatra TeHr. YHHUHT
SAPpUM eMHUPHIM LI JaBpHU KMUUK OYAUILK YYYH YHTa XOC OyaraH
KHUMEBUI XOCCANIADHU VPraHUIIHK KUWUHAAWTHpaaM. AcTar-
HY BUCMYTOAH aXpaTHULU YYYH apajauiMaHU o - Hypjaap Tab-
CUp 3TTUPWJIraH BUCMYTHH) WIMILIA HaMda KU3OMPHUO CYIOK-
nantupunaau. HaiHUHT YCTKH TOMOHHM CYIOK a30T 6WnaH co-
BUTHIaoH. BUCMYT CylOK/1aHraHMaa y 6uaad apaialuraH acrar
OyrFnaHaay Ba HAWHUHT a30T 6M1aH COBUTUIUD TypraH cupTvaa
(M4 TOMOHMAA) IOMKA fTapaa X0aAuaa axpanaau. ACTaTHUHT KH-
MEBMII xoccanapyMHu OUpMHYM Mapra ypraHull y4yyH Kyaia-
HWIraH 3puTMa KOHUEeHTpauusacu 10-'""monp—"' - n~' 6ynraH anu.

ACTaTHMHI KMMEBHH XOCCaNapy HUXOATAA aXXOMUO 3KaH.
AcTaT, Xyaau rajoreHnap kabu, opraHuk apuryBuwiapaa (6eH-
sonna, CCl, aa) Axwn 3puiau, Kymyis actaTHl AgAt cyeaa
3puMaitau; actar y3 o6upukmanapuaa —1, +1 Ba +5 okcumna-
HMIU Japaxkacuna oynaau (macanaH, AgAtO, H1 XOCHN Kuna-
nun).

I11. 9. FAJIOTEHJIAPHHUHT Y3APO XOCHJI
KWICTAH BUPUKMAJIAPH

Ynap UKKH xun ratoreHaaH ubopar. by Typaaru 6upukma-
napuu AX, AX,, AX;, AX, nap KypMHHLIMAA UlLopana6, ynap-
Hu I11. 4-xamgBan waknuaa HaMoONMIL KuaaMu3 (A—wapTiau
paBuilLiAa NEKTPMYCOaT ranoreH, X—aneKTpMaHPHit ranoreH)
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lanorennapapo Ompaxmanap

i11l. 4-xcadean

Xoccanapu AX AX, AX, AX,
CIF CIF BrF JF,
e —154 —83 —60  [5(202,65kTa na)
t C —100.8 | +12(cyroxknHK) 40 4 (cybnumanms)
73%C na — 1,801 2,460 [2,75
JHWIHTH, I CM™?
Xocun 6¥aunw
IHTANBIHKACH, —55,64 —163 —
KK-monp—?
BrF BrF, BrF,
tm‘C -33 9 -9
t  °C 20 126 100
2%3°c 02 3JUYIH- - 2,803 (xu3un 3,19
™, r-cM™ PaNTAH
XocHn 6¥num CYIOKJ/IHK)
INTANLNUACH, —-77 —271,2 —856.,5
KX -monp™!
BrCl JCI
e —54 1of
t .. C 5 napyanaHub
)f.ocun 6¢¥nuws KeTaaH
JHTANbITHACH, 14,64 —88.,70
KXK-monp=!
JF —_ — —
—10°C nan
IOKOpHIa
napuana-
HaaM
JCl
e C +217,2
t 'C +l3,9
97,4
JBr
t _°C 36
t.°C 116
)rocml 6y
IHTANBIIHACH, 10,29
KX -monp!

by xanBanaa kenrupuiraH 6ab3uM GMpKuKManap, MacallaH,
6pomtpudTopua BrF, €ku iton6pomua JBr anexTponnTuk auc-
COLMJIAHU W KOOWIHusATHra 3ra:
BrF, — BrF, + BrF,; 2JBr —» J* + JBr,

HMon 6pomun KBr 6unan 6upukutc K[J Br,] Tapkubaun 6u-
pukMa xocun Kunaau. 111.4-xanBanna keatupwiradH Gropnau
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6upukManap 6ouka moaxanapuu ¢propnaws KOOMIMATUr 31a Ba
Oy xycycuaT Kyiuaaru Taptubaa ysarapu6 6opanu.

BrF < JF; < BrF; < CIF < JF, < BF; < CIF,

bynapnan tawkapu, Tapkubuaa yyra ranoreH 6yiaraH 6upuk-
Manap XaMm yupaiau. Macanax, JBrCl— Tapkubau noauranore-
HUI HOHAA #oa, 6poM Ba xnop masxya. Mkku ranoreHaaH
ubopar AX Tapkubau 6upukmanapaa ona'rna A—OFHPPpOK ra-
JIOTEH, X—eurunpox, rajioreH, n 3ca n >1 6yaub, ToK coHaaH
ubopart. bynapaas yuracuHHU KypHub ynKamink.

CIF, — xnop(lll) ¢propua cyloKIKK, yHH caHoaTtaa ¢pTop
ounan wiopHUHr (200—300°C na) GeBocuta OMpUKHILUKAAH
xocun KuwinHanu, arap CIF, myn Cl, bunan peakuusra ku-
puilca, OyHMHr HaTUXacuaa raacmuou CIF xocwn 6ynagu. YHH
xnopmonodropun aeb6 arananu. BrF; 6pom(111) propua kuaun
paHIy cyloKJIUMK. bpoMm 6unan (b'rop opacuaary 6eBocura pe-
aKLHMsAaH Xocua Oynaam.

By yu moana (CIF,, BrF,, CIF) — peakuusira xyna Moimnn
MOLJanap; yiapHu rajored ¢propuanap ydyH munasui modda-
aap 0e6 Kapaw MyYMKWUH. Ynap cys OniaH Ba OpraHMK Moada-
nap 6MnaH TyKHawraHuaa nopmiaw 6wnaH coaup 6ynaguraH
Xapa€Haap Ky3aTWiaau. Yiap aHOpPraHMK Ba OpraHMK OMpyK-
MaJiap TapKMOHUra ¢gTop KHpUTHIUra KOAUP, OPraHMK Moana-
nap 6mwnan Oynaai vuapHud Oaxapuiuaa andarra OpraHMkK
MOIRAHM KYNruHa a3oT 6unad apanawurupub, cyHrpa vuna-
THII Kepak.

SIHa xaTHOH Ba aHMOH cudaTHaa urmepzasocenud KOHNAP
xam yupaitau. l'anorex propumnap (Macanaun CIF) 6unan AsF,
OopacHAa KYiuIard TeHrjiamara MyBoHK peakumus 6opanu:

2CIF + AsF, - FCI} AsF;
UxxuHYyu Mucon TApHKaACHA:
JF, + CsF — Cs*JF;

peakumMsiHu Kentupamu3. KYHFUp paHIiiv TpHAOAUA HOH [T

6upukmMacuuu xocun Kunuit yuyyH KJ HMHr cyBaaru apuTma-
cuaa J, apuTHIaaH:

KJ+J, - KJ,

. buHOGapuH, J; vOH cyBraru MyxuTaa 6apkapop Moaaaaup.
Kymumink 6ynpait mvorsap cysna 6ekapop 6ynanu. Ynap 6unan
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OopaauraH peakuUMsNapHH ypraHuilia CyB YpHUAA METUJ CITUPT
(CH,OH), aueronurpun (CH,CN) kabu aputyBurnap uuna-
tMnaau. bab3an kpuctamn xonaraaru Cs* éku R,N* nonnapu
OynraH Ty3napaad doinanaHuNanu.

Mucon: Cl + Cl, =Cl;, K =0,2

{apar) 3(mapar)?
l?lon APUTMACHHUHT INEKTP TOKHHHU S?Txa:mumra cabao:

3, = JF+);

TEHIJIAMAaHMUHI aManra owMriuu aed TONMUIraH.

. IV606
. U. MEHJIEJEEB JABPUH CUCTEMACHHHUHI
VI I'PYTIIIA 3JIEMEHTIJIAPH

VIL.1. FTPYIIIIAHUHT YMYMHH TABCUDH.

VI rpynna kK rpynnayagaH ubopar. acocui rpynmnaua

— kucnopon O, onTHHIyryprt S, cenex Se, reanyp Te, nono-

Hui Po; €éHaku rpynnaya — xpom Cr, MonunbaeH Mo, Bonwd-

pam W, Acocuit rpynnaua 3/ieMeHTJIapMHUHT ¥34 sTHAa UKKUTa

OyAUHAONU: TUNHUK 3JIEeMEeHTAAp (KUCIOpPOAd Ba ONTHHTYrypT)
Ba CeJIeH rpyniayacy (CejieH, TeJayp Ba NMOAOHUK).

VI rpynnamaru 3neMeHTNRap 3NEKTPOH Ty-

o 3UNHLWIAPDY XUXATHIAH ¥3apo yXuIall 3N€MEHT-

JIapHHU KyNuaa KeNTUpUAraH cxema 6unan tac-

Bupial MyMKuH. by cxeMaga kucaopon Ba o-

TUHTYTYPT TVJIMK yXluawiauKKa 3ra o6ynrad

AN 3NeMEeHTAAap, ¥3apo TYIUKCH3 VXIIAULIKKKA 3ra

Cr \Sc OyaraH ceneH, TeJulyp Ba MOJIOHUA 31eMEHTNA-

PU WITPUX YU3HKKAAp OunaH OUpIALITUDUIraH,

HyKTas1ap OMnaH pakar I0Kopy OKCHIUIAHHULL aa-

Mo Te Ppaxazaru (SbHM TaBCH(PUIA BAJNCHTNIMKKA 3ra

O6yaraH) yxiuam 3saeMeHTAAp OUpIalITUPKIIraH.

Kucnopon, oONTUHIYFYpT, CejlleH Ba Teanyp

A" 4 Po Ttabuataa yupaitam, 1eKHH nonoHuit pakaTt ypaH

KATOPH 3JIeMEHTIapUHHUHT PALUOAKTUB EMHUPU -

JIMW Maxcynotnapu cudaruaa tapkairad 6ynub, yHu sapo

peakumsnapu €paaMu OMJIaH CYHbUHA paBHLIAA XOCHT KHUIHLL

MYMKHH.
Kucnopoa O, ontuHryrypr S, cenedH Se, tennyp Te Ba
NOJAOHUA PO aTOMAapUMHHUHT CUPTKH NOFOHACKHOA OJITUTAaAAH

82

www.ziyouz.com kutubxonasi



(nstnp*) anexTpoH 60p. LLlyHra MyBodpHK, Oy 31€MEHTIADHUHT
OKCHANaHUI aapaxacu +6, +4 Ba —2 6ynaau. Kucnopoxa-
HMHI OKCMANAHHWIU aapaxacy —1, —2 Ba ¢propau GupHkma-

Aapuna +2 ra TeHr.

ONTUHTYIYPT, CeNieH, TeNyp 3A€MEHTIAPUHUHI THAPHUA-
napn H,S. H,Se, H,Te xaitapysyn mommanap 6yau6, ynap-
HUHr 6yHnai xoccanapu H,S nan H,Te ra yrraH cailuH Ky-

yannb 6opaanu.

1V.1-xaaBanna VI rpynnauya aneMeHTAApUHHHT XOCCanapu

KYypCaTUAraH.

V. 1-xadean

VI rpynnaua 3nemeHTARpUNHHT 6an3n XOoCCaNapN

Xoccanap 0 WS W3¢ 1€ «Fo
BaicHT anexTpontap
KOHGMUIypaunscH 2s°2p I83p 4s74p 585p 656p
ATOMHHHMHI KOBLACHT
PAIHYCH, HM 0,066 0,104 0,114 0,132 -
ATOMHHHHI MCTAINMMK
PAAMYCH, HM - - 0,16 0,17 0,17
3" HOHMHMHT
WAPTIH PAAHYCH, HM 0,136 0,182 0,193 0,211 —
9*'* HHHT WAPTAH
PaIIMyCH, HM —_ 0,029 0,035 0,056 -
Homnanniu
JHCPIrUSCH
I,, 3B 13,62 10,36 9,75 901 8,43
4
Z. ;.38 181,8 | 115,84 | 106,25 | 96,81 —
iw
Ep xo6uruaarn
MHKJ10pH, douanapaa 47,2 5.10-2 {1 6103 | 1-10-¢| 2-10-"
Cyox1anH
TeMnepatypacu, ‘'C —218,751 1189 220,4 452.0 254,0
Kattnaw
TeMnepartypach, 'C —182,97| 4446 6848 1087,0 962,0
Huc6uit 3nexrpman-
buitauxnapu 3,5 2.5 2.4 2,1 2,0
3Hynnry, recm? 1,27 2,06 4.82 6,25 9.3
E*(3/3-), B 1,23 —0,51 | —092 | —1,143 | —10
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XanBangan xypuHaauku, O—S—Se—Te—Po karopuna
yanjaH YHIrra yTHII TapTUHOMAA 3/IEMEHTNIAPHHUHI OKCHIJIOB-
YHWIHK XOCCANapHd KaMasaM, KaiTapyBUWIHK XOCCAIapH Kydas
bopaay. YHAAH TamIKapH, 1y KaTopAa 3JIEMEHTJAPHHUHT aTOM
Ba MOH pajMycilap¥, HOHJIAaHHKIU TOTEHUMA/UIAapU, HUCOUH
MEeKTpMaAHPHAnKIapy Kuuuknamnbd 6opaan. buHoGapuH,
3JIEeMEHT/IAPHUHT METAUIMAC/MK Xoccanapu 3audnaminbd, me-
TAJUIKK XOoccajlapy Kyyainub Oopann.

H,S—H,Se—H,Te xatopnaa yanaaH yHrra yrraH caiuH Oy
MOJIAIADHHUHT KUCNOTAIM XOCCalapH Ky4yanub bopanu, HyHKH
WOHJIApHHUHT paauycnapu S aan Te ra yTraHaa kKarranaiuaau.

by aneMeHTAapHHUHr +6 OKCHIUIAaHHMII Aapa)Xacura MyBO-
¢buk kenanmran ruapokcuanapu H,SO,, H,5¢O,, H TeO, Tap-
Kubura sra. byHaaH KypMHaAMKH, CeJICHAaH Te/uypra yTraH-
[la MapKa3ui HOHHUHI KOOpAMHAUKOH COHH 4 naH 6 ra Kaaap
y3rapanu.

ByHuHr cababu HornapHHHT paguycu S*—Se*¢—Te*® xaro-
pMAa YanaaH yHrra yrraH CaMH KaTtranawub Gopuiumaup.
H,SO, sa H,SeO, Kyunun kucnoranap. CeneHaT KMCIOTa CyJIb-
¢dar xucnorara KaparaHga 6up 03 Kyucu3 KHUCIOTa XHcobna-
Haau: teanypat kucnora HTeO, bynapra kaparaHaa sHana
KYYCH3, YYyHKH Te*® HOHUHUHT paguycH S*¢ Ba Se*® noHnapu-
HUHT paauycnapuaaH 6upmyHya karra. SO,, SeO,, TeO,
TapKHUOAM OKCHANAD KYyWIH OKCHIJIOBYMJIAP KATOPHIAa KHPAIHM.
YnapHUHT OKCHUIaLl XYCYCHSITH cybgaT KHCIOTalaH TeJuly-
paT KMcCaoTara yTrad cap Ky4uanub 6opaau. Maskyp 3neMeHT-
JJAPHUHT OKCHIUTAHHIL Aapaxanapu +4 xonariapura Mysop UK
KCJIaIMraH FMAPOKCHANAPDHUHT yMyMuii ¢opmyaacn H,80,
6ynu6, ynap ypraua kyunaru kucaoranapaup (H,SO,, H,SeO,,
H,TeO,); cyabdpur kucnora H,SO, aaH TE/IypHT KHMCIOTa
H,TeO, ra yrran capu 6y MoaganapHHHT KHCJIOTAH XOccana-
pH 3aupnamnbd 6opanM: XaTro TEJUTYPMT KHCIoTa am@ortep-
JIMK XOCCAaCHHHU XaM HAMOEH KWIadH; YHMHI KauTapuill XOcC-
cacu xaM Kyucu3 udonananraH. H,SO, kyunu kaHtapyBum
6ynran xonna H,TeO, okcnwioB4HAHD.

VI b rpynnayaHuHr aneMeHT/IapK XpoM, MOIUOIEH, BOJb-
¢dpam ¥3 6upukManapuaa +2 naH +6 ra Kagap oKCHIUIaHMLU
JapaXxacUHHU HAMOEH KHWJIaAH, yaap KynuH4ya +6 OKCHIIaHHIU
napaxacuaa 6ynaagu. XpoMHHHr +3 xonataaru 6upukmanapm
XaM Kyn yupaiau. by anementnapHunr runpokcumiapu H,90,
kucnoranap karopura kupaau. H,CrO,—H,MoO,,—H,WO,
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KaTOpHa 4YanaaH yHIra yTraH capyd rMApPOKCHUIZPHUHI KHKUC-
JIOTaJIM XOCcanapH Kkamaiub dopanu.

XpoMm, MonubaeH, soabdpam OMp KaH4ya U30NOAUOUPUK-
Manap xocun kunaau. Macanau, 6uxpomar kucnora H,Cr,0,
O6yHra mMucon 6yna onanm. Xpoma'r kucinora H CrO 6uxpo-
mat kucnora H,Cr,0O, Ba ynapHuHr Ty3napu KY‘UIH OKCHMOB-
YUNAPIAMP. Cr“’—l*/fo““"'—w*‘5 KATOPMAA YarnaaH yHIra yTraH capu
ynap OupuKkManapuHuHr 6apKapopnanru OpTany Ba OKCHIJIOB-
YHJIHKK XOoccanapH 3audnaiiaau.

H,CrO,—H,M00,,—H,WO, katopuaa KHCIOTaJlapHHHT
Ky4YH Te3na Kamanubd keraau.

Xpom vouu Cr*? nuur paamycu (0,06 HM) anroMUHUA
HOHUHUHT paanycH (0,057 Hm) ra axuH, wyHra xypa Cr(OH),
xaMm, xyaan Al(OH), kabu amdoTepank xoccanapuiu HaMOEH
KWIAOH.

IV.2. VI A TPYIIITAYA DJEMEHTJIAPUHHUHT
| BAB3U XOCCANAPH

OXM™HETYTYPT Ba KHCAOPOAHHMHT BANCHTIMK XonaTaapH. Kuc-
Jnopon rapuu VIA rpynnauara xoiutairaH 6yica-na, y onaraa
MKKH BaJIEHT/IH JJIEMEHT/IAp XYMIACHIra KUpalu; ONTHHIYTYpPT-
HUHI MAaKCHMMaJl BAaJICHT/IMFH, OJTWUIra TEHr, S’bHU OJTHHIY-
I'YPT XOWMAWIraH rpynnaya HomMepura MyBodHUK Kenaau. by
TaoBYTHHHI cababu HHuMana?

OATHHIYTYPT aTOMNApHIA EKTPOHNAAPHUHTI opOUTaNnap-
ra XOWIaHUIIMHU KyAuaaruya taBcu@iail MyMKHH:

3d

3p

> i
oy (TR

by cxemamaH KYpMHHO TYpHOAMKH, OJNTHHIYTypT aTOMMia
MKKHTa TOK (XydTnawimaraH) 3JIeKTPOH MaBXyA. XaKHUKaTaH
XaM OJITHHIYTYPT YUYYH OKCHIUIAHMIL AapaXXacH MKKHUra TeHr
OYnaamran Gupuxkmanapu (Macanal, sogopoa cynbdpua H,S)
MaBayM. ONTUHIYTYPT aTOMHUHUHI YYUHYH SHEPreTHK IMOFO-
HacKHaa 6y d-oportannap 6ynrany cababnu xydrnauiraH 3p-
Ba 3d-anextponnap 6up-6upunan axpana onanu. bunobapus,
OYHMHIr HaTHxacuaa TYpPTTa €KM OATHTAa TOK 3JAEKTPOHIAp
XOCHJ OYAHILINA MYMKMH.
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id

3p
T
3s
11111
o Tt
+1%
T‘I‘

Ly ca6abaan oatuHryrypr(lV) okcua SO, Ba
ontuHryrypT(VI) okcua SO, kabu 6upukmanapaa ONTHHrY-
YPTHUHT OKCUITIaHWIL Aapaxacu +4 Ba +6 6ynaau.

Kucaopon aToMuaa 3IeKTPOHNAPHHUHT OpOUTaNIapra XOoM-

NaHUWKN Kyiuaaruua 6ynaau:
2p
Loy M

r

Xyoou ONTHHIyrypt aromuaaru kabu kuciaopoa atomuaa
XaM MKKHTa TOK 3J1IEKTPOH MaBXyl. JIEKMH KUCAOPOA aTOMK-
HUHI UKKMHYU 3HepreTHkK noroHacuaa 6yw opbutannap
HYyKauru cababnu 3s- Ba 3p-XydT 351eKTpOHIap axXpanub TOK
xonarnapra yra onmaitau. Uly cababnu kucaopon oaataarv 6u-
pHKManapia MKKHMIa TeHr BaJIEHTAUK HAMOEH KHJIAlH.

bu3 6MnaMHU3KU, KUCAOPOAHMHI Boaopoa OuaH Xocui
kuaraH 6upnkmacy H,O na kucnopoa atoMu Y3MHUHT Oup
Xy®T TaKCUMJIAHMAraH 3JIEKTPOHNAPHHH KUCIOTaNlapAari Bo-
nopoa HOHUHHUHT 61 opbuTanura 6epubd rHAPOKCOHHH MOHU -
HH XOCHN KUNHIUY MYMKHH:

H +*
H:Q:H] ékn H*+H,0- H,0*

H*+H::Q:H -

Hemak, KHCIOpOA aTOMM Y3IUHHUHT YMYMUM 3/1eKTPOH Xyd-
TUHU BOAOPOIL t})ura 6epub, nOHOPAKK Ba3sU(aCHUHU, BOLO-
pPOA MOHU 3ca aKlenTopauk sasudacuHu baxapaau. buHoba-
PHH, TMAPOKCOHM MOHUIA KMCIOPOAHUHI BaJIEHTNHIH yura,
OKCHIJIAaHHULU [apaxacH 3¢ca MaHDHI UKKKUra TEHT.

'MApOKCOHHMN (WYHHHIOEK, AMMOHHWIH) HMOHHHUHT XOCHIN
O¥nuLL XKapa€HU acocHUaa KyHHIaruya xyaoca YMKapmiu MyM-
KWUH:
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Amomaaprune eanrenmauk umMkoHusmaapu gaxam 60F Xocun
Kuauwoa xcypmaauiean 3nexmpoHaap conu busaneuna smac, b6an-
Ku bowka 3nemenm amom opbumannapuza ymuwea kobun 6yseax
MAaKCUMAAHMA2AH INeKMPOH HyQhmaapu coHuea xam 6orFauxoup.

BaneHTAMKHN aitHU aTOMHHUHT Oowxa aTtomnap 6unad 60r-
JJAHHULU COHJIapH OpKaNy yayalu Kabyn KuauHraHauru cabab-
JIX IOKOpHAA KeATUpUAraH Tabpud ghaxkam xoeasenm 60oraa-
HUWAU OupukmManap y4yH y3 Kyvuhu cakaab Koaadu; 1eKUH UOH-
AapAaH Ty3uiaraH OMpukmanapaa HoHnapapo OOFaaHuluAap
COHM BaJICHTAUK OUpAUKIapHTra MyBOPUK KeaMaiau.

KHUCIOpOAHHUHI MAaKCHUMaJl BAJICHT/IMIU TYypTra TeHr 6ynu-
WK MYMKHUH. Y X0n14a KUCROpod aTooMuaa sp-rubpuasaHuLu
coaup d6ynanu.

IV.2.1. Kucnopon

benrucu O, Z=8; atom Maccacu 15,9994; atom Ty3uauiuu
K 2s22p'.

Tabnarna Tapkaanmun. Kucnopoa tabuaraa 3pkuH Ba Ou-
pUKManap xonauiaa yupaiau. XaBoaa Xaxm xuxaruaaH 20,9
dou3, Macca XuxaTtuaaH 23,2 ¢pous kucnopoxn 6op. Ep Kkobu-
FUOA KUCNOPOAHMHI Macca MUKAOpHU (IeHTru3 CyBH Ba XaBO-
na) 47,2 ¢ousra teHr. Kucnopoa Ep Koburuaa 3Hr kyn tap-
KaJaraH 3sieMeHT XxucobsaHaau. Y y4y U30TOMIAH TallKHa TonN-

rad: '80 (99,769), 70 (0,037) Ba '!0 (0,204). Yuuur xyna

KMCKa BaKT sllaiauMrad u3zortonnapu '10, '10, 20 cyHbHit
paBuliiia XOCHA KUJIMHIAH.

Onunnum. Kucnopoauu nactna6 1774 iaimnna lpucrtau cu-
MOO OKCUIHM KU3AUPHUO napuyanawl HaTUuXacuaa XOCHUA K-
raH. Kucinopoa Homu JlaByasbe ToMmoHuaal (1770) 6epunran;
YHUHT TYLUYHUIINYA KUCTOTATAPHUHT aCOCUIM TapKUOHIK KuC-
MU KHChopoaaaH ubopat 6ynuiuu Kepak. OKCUreHHYyM IOTUH-
ya cy3 6Ynub, «HOPAOHAUK XOCHUA KHUIAaMaH» AeraH MabHOra
ara. KefinHuanuk tapkubuaga kucaopon 6yamaraH Kucaoranap
Kawg 3THICA-I3, OKCUTEHUYM HOMM CaKJIaHUO KoNaBepraH.

Jlabopatopusina kucnopon xanuit xiopat KCIO,, kanui
nepMaHraHat KMnO, Ba kanuit Hutpatr KNO, kabu kucno-
poara 6o MoaaanapHu Ku3aupub napuanais nyau 6unax onu-
Haau. Kanui xopat 500 °C na kucnopoa 6unaH kanui xno-
pyUara axpanaimu.

Arap kanui xiopaTHHHr 10:1 Hucbarna mapraHeu(lV)
OKCHUA apanaluTUPHACA, KAJIUHM XJIOPATHUHT TEPMUK Napyana-
Huwy 150 °C aa conup 6ynanu:

’
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9KCl0, —M"%2 _,2KCl + 30,

By peakuusna mapraney (1V) okcua karanusatop cuga-
THAA UIUTUPOK ITAAH.

KynuHya naGopaTtopuss Makcamiapu yuyyH nynat OautoH-
naru (15-10° kIMa 6ocumu ocTHaa) KKUcaopoanaH ¢oiaana-
HHUJAAH.

TexHukana KMCnopoa CyOK XaBOHM (pakuuanabd xaiaaiu
OpKay €KH CYBHU IIEKTPOIN3 KHIKLL WYX OMNAH ONHHAAM.

Kucnoponauur xoccanapu. Kucnopon paHrcus Ba XMACH3
ra3. YHUHr Mosiekynacu Mkku atom (O,) aaH tysuarad. Kuc-
nopoa xasoaaH 1,1 mapra orup; 1 autp xucnopon 0 °C Ba
101,325 xIla 6ocumna 1,429 r kenanm.

Kucnopoa MerannMacnap KaTopura KMpaau; YHHHr HHUC-
ouit anekrpmandviiaury 3,5 ra TeHr 6yanb6, Oy XuxaraaH
¢dTOopaaH KeHHH UKKHHYM YPHHAA Typaau. Y AeApaU Xamma
aneMeHTAap OnnaH OMpMKManap Xocun Kunaau Ba 6y xuxar-
AaH ¢rTopra yxuwainau. Kucinopoa aTOMMHHHT TY3WJIMIUU
152252p%, neMak, MKKMTa TOK JIEKTPOHNAP XUCOOMra YHUHT
KOBAJIEHT/IUTH 2 ra TeHr 6ynaau. byHaaH Tauikapy Kucaopon
aTOMM SSHA MKKWUTA 3JIEKTPOH XYPTHHHT AOHOpH O¥na onaau.
Jemak, YHUHT 3Hr IOKOpY KOBaIeHTAHUrH 4 ra teHr (OyHaa
3p*-rmbpruianu pyit 6epanm) 6ynagu. KHCNOPOAHUHT KO-
BJIEHT/IMIH y4ra xaM TeHT 6y¥n1a onuin MyMKuH (sp*-rubpua-
nanvu. JIekHH Kynyuiauk oupukMaiapia KMCJIOPOAHUHT Ba-
JICHTJIUTYU 2 ra TEHT.

Kucnopoa KaTTHK Ba CYIOK, X0JaTAa MarHuTra TOpTHAanM.
Jemak, y napamMarHuT Moaaaaup. Monexynsap opburauiap Ha-
3apUsicura MyBoO(IHK KHMCIOpPOA MOJIeKyaacHaa YHHHI HKKHTa
aTOMHM ¥3apo wy Tap3aa 6ornaHranku, O, MOJeKynacuia vK-
KHMTA TOK JJIEKTPOH Oynanu.

0 + 0 - 0, (KK) (26%)2(20,*)* (273 )* 20%)* (27, *)' 27, *)'

Kucnopoa monekynacu HUXoATAa 6apKapop, YHUHI AHMC-
couwnanuiu 3Heprusick 492,33 kXK - monb~' ra TeHr. Kucno-
pon Monekynanapu 1500 °C gan 6ouwtab atomiapra axpasna
6ouwnaiau. 3000 °C pna nuccoumnaHum napaxacu 5 ¢om3sra
etaau. Kuciopon monekynacu Kyrocus, y —183 °C aa cylokia-
Haau, —218,9 °C na kotagu, cysaa o3 3puiau (0 °C pa 100
XaXM CYBA 5 XaXM KHCJIOPOL IPHHAHN).
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KHUCNIOpOAHMHT AJIOTPONMK WWAKI KYPMHHULIUK O30HAHP.
[TacT TemMnepaTypana KMCAOPOA MOJiEKYlanapu y3apo AuMep-
naHub6 O, XocHNl KUNaaM; y MarHMWTra TOpTHIManam, amamar-
HHUT MOJIA.

Kucnopoa oaaraaru temneparypaja naccus moaaa 6yaub,
KM3AWPHUATaH/IA Ba KAaTAAU3aTOp/ap MIUTUHPOKKAA Aeapny 6apuya
aneMeHTNAap Ounan 6upuka onaan. OnTuHryrypr, ¢pocdop, HaT-
pHMi1 Ba XaTTO TEMUP CHMM XaM KHUCJOPOMAAA XaBOAArura xKapa-
raHfia aH4ya paslliaH €Haau. XaBoaaru KHCAOPOA TabCUPHUIAAH
MeTa/Ulap 3aHrjlaiaM, OpraHMK Momiajap YMpUiau, Mojaaa-
NapHUHT EHUUIWAA KHCIOPOAHHUHT POJIM HUXOATAA KaTTa.

Enuw — uccuxaux ea épyraux wuxapuw 6unan 6opaduzan
wuodamau oxcuonarnuw wcapaénudup. Oaaraa €HanuraH Moaaa-
HH EHMIJIAH aBBAJ1 ANNAHTANIAHKII TEMNEPATYPACHTA KANAp KU3-
aupwnaau. Typau MoaaanapHUHT aNaHralaHuil TeMneparypa-
Jlapy Typauua 6ynaaum: macanaH, ok ¢ochop xaBosa TaxmMu-
HaH 50 °C aa, érou 270 °C na, kymup 350 °C na éuud xeraam,
ra3 XoJaTuaars Boaopoa OunaH ras xojnaThaark KucCiaopon
apanammacH 700 °C ra skuH TeMriepaTtypana nopriainam, Mar-
Hui Kapuit6 800 °C ga anaHranaHaau.

®ocdop enranaa P,O, xocun Gynaau; onTHHryrypr 3ca
€nnb SO, uu, xymup CO, Hu xocun Kunaau. Hatpuit €dranaa
Hatpuit nepokcua Na,O, xocun 6ynanu. Kanuit, pyobnnui sa
uesunt €nranga K,O,, Rb,0,, Cs,O, tapkubnu runonepox-
cuiap xocun 6ynanu. bowka Mmertannap kucaopoa 6unaH
OMpHKKaHAA OKCH AN AP ONHHAAU. KYTUMIMK OKCHINAP XOCK
6YNraHaa HCCHKJIMK axXpanub unkaau. JlekuH 6ab3u oxcumiap
HCCHKJIMK I0THII 6unaH xocwn 6ynaamn. MacanaH, a3ot 6unan
KHUCJIOPOAHHUHT OHPHUKHII peakLHsACHIA UCCUKJIUK IOTUIAAM.

.. Menaenees anementnap JlaBpuit CHCTEeMaCHHUHT Xap
KalCH JaBpHIa 4arnaaH YHIrra yrraH capH 3J€eMeHTAap OKCHA-
NAapHHHMHT XyCYCHUSITH acCOCIIMAAH KHCAOTAIM OKCHII TOMOH Yy3ra-
pub 6opany; WIYHMHIACK, 3JEMEHT aTOMJapyU OWiaH KHCNO-
pPOA aTOMJApH opacHaaru OOFIaHUILHUHT XWIH XaM Ly AaBp
Myuaa yarapub 6opanu. dasp 6owmaa 6y 6ornanul HoH 6oF-
NaHuwpaH ubopar 6ynca, ypraniapuaa MOH-KOBaeHT GOFna-
HHULITA, OXUPAApPHAA - KOBAICHT OOFNaHULWIra yTaau.

Acocnu okcuiap cyB OWaH peakuusara KMpMuiraHaa acoc-
JIAPHH, KMCJIOTAIIH OKCHIUIAp 3Ca KMCJIOPOMIN KUCIIOTAIAPHH
XOCw1 Kunaau. AMdoTep ruipOKCHIUIap CyBAa 3pMManau, je-
KHH yJap KHCJIOTa 3pUTManapy OuaaH xaM, UIIKOP 3pHMTMA-
Jlapy 6M1aH XxaM peakuusara KMpyilia onaam.
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Karra naBpnapHMHTI ypTa KUCMAapuaaru d-3jieMeHTnap y3
OKCUIapHA Y3rapyB4yaH BaNeHTIMK HAMOEH Kunanu. Okcua-
HUHE XOCHMA OYNIUIN 3HTANbMUACKH KAHYANMK KatTa Oyica, y
wyHuyanuk 6apkapop 6ynaau. MacaaaH, ULLKOPUKX MeTalaap-
HUHT BA ULLIKOPHIi-ep MeTannap OKCHILTAPHHUHT XOCHN OYnuLl
JHTANBAUACHY KHHMATAAPH XKyla KaTTa OyarauuaaH ynap xyaa
fapkapop MoananapaMp; NEKUH XOCUN O¥AuIL 3HTanbnuscy
Kuuuk 6ynrad cumo6(1l) okcua 3ca 03rMHa KM3aUpwIraHaa
cuMob 6unaH kucnopoara axpaia 6ownanau:

2HgO — 2Hg + O, — 1819 kX

Kuciopoauuir axamMusaTH. ATmMocdepa KMCAOpPOAHU THPHK
OpraHM3MJIap Xa€TH YUYH, XyMJlalaH MHCOH Xa€TH YYYH HH-
XOAITAA KaTTa axaMMSATra 3ra, 4yHKM KOH Tapkubuaaru opra-
HHUK MOZJAaNapHUHI OKCUIUIAHMIUKM HATHUXACHMAA XAETHUH Xa-
‘paéHAAp yuyH 3HT 3apyp 6¥nraH UCCUKIUK axXpanub uukanu.
Karra €wnars kuiu Hagac oaraHaa OMp KyHaa TaxMHUHaH
750 r éku 525 N1 KHUCNOPOAHM Y3nalTHpanu, OYHUHI YYYH
ynkara 3000 n xaBO KMpHLUM KEpak.

TexHHKana IOKOpH TeMIepaTypa XOCHI KWIMUWIAZ KUCNO-
pOA KEHT Kyinanunaau. Macanas, JlaHuanb ropenkacuiaa €Ha-
€TraH BOJOPOATra €KY aLIETUIAEHTA ropesKaHUHI €H KMCMHUIa-
' Hai opKanau 1032 Kucjaopoa 1obopuica, anaHra TeMnepary-
pacy 3000 °C ra xanap kyrapunanu. Kucnopoa metauyprusaa
XaM KaTTra axamusiTra ara.

IV.2.2. O3on O,

1840 iiunna npod. LlleHOeHH INEKTPOCTATUK MalUHHA
MILAAETraH BaKTURa EKUMCHU3 XM Nanao OYAraHUHHU NankKaau.
Iy xuara cababuu ra3z o3oH (O,) 3KaHAUINH AHUKIAHIH
(«030H» CY3M IOHOHYA «XUMUTU» CY3uaaH OJHHTaH).

O3 )OH TabuaTna MOMaAKAIAUPOK NanTUIAA, YAKMOK YaKKaH-
aa, 10—30 km banavanukna ynerpabuHadiua Hypaap TabCUp
3TraHaa KMCaopoaaaH Xocun 6ynaau:

30, — 20, —289,4 KX

YMyMaH O30H aToMap KMCAOpOId XOCHJ OynanuraH xapa-
€Hnapaa (repoKCUANap napyajiaHraHaa, Cys paavonusra yu-
paradaa sa 0olukKa xonnapaa) xocun 6yaaaum.

90

www.ziyouz.com kutubxonasi



ATMmocdepana 030H xocun Oyamwinaa KyewaaH Kenaérrad
Xa€T YYYH 3apapiauv ynbTpabuHadgiua Hypaap ywiaaHud Kona-
AW, Xocun OynraH 0304 UHOPPAKU3IUN HypnrapHu wTHO, Ep
KOOUFUHU cOBUO KeTuluaaH caknaimau. bunobapun, armoc-
¢depana 030H KaBaTMHHUHr Oynuwin Epnaru xaér yuyH kKartra
xaBpHU Oaprapad 3Taam.

JlabopaTtopHusaaa Ba TEXHMKAAA O30H OMUI YYYH O30HATOP-
Japaan ¢ponpganaHuMnagu. |

JlabopaTtopusina HULTATWIAETTaH O30HATOP OPKAIU YTraH KUC-
NOpoaHHUHT 12—15 dousu o3oxra aintaHaan. O30H Ba KMCI0pOa
apasialliMacH CyloK XaBo OWnaH COBUTHUNAETTAH MAMLL OPKANN YTKa-
3WIraHAa O30H KOHIEHCATNAHUO, KNCNI0pOaaaH axpanaau, O30HHH
CYIOK XaBO CONNMHIAH UOWLL OUnaH COBUTHAUO Typaaurad uauiura
1060pu6, YHu 6aTaMOM TO3a X0/i4a ONULIL MYMKMH.

O30H ogaTaarv TeMnepaTypaia XaBoOpaHr TyC/Y ra3, yHUHr
KOTHII Ba KaWHaw TeMiiepaTypajapyM KMCAOPOAHMKHKAAH
1oKopH; 030H — 112 °C na kaitHaitam Ba —192,5 *C na koraamu.
O304 cyBna axwu 3puiay (100 n cysaa 0 °C na 45 n ra sikuH).
O30H Xap KaHaaH arperar xo0s1ataa xam 3apba tabcupuiaH nopr-
nanamn. O30H MosieKynacu 6eKapop, LIYHHHT Y4yH O30H MoOJe-
KYyJAsip KMCAOpPOAra KaparaHia aH4a Ky4au OKCHIUIOBUYUAUNDP.
O30H MONEKYNTACUHUHT TY3UMAUIUM KYHHUAA KEATUPUITaH.

/4
Q)

O30H Tabcupuaa (ONTHUH Ba IUlaTHHAaJaH Talwkapu) Gapua
MeTaulap OKCHMANAHAAW, AMMHUAK HUTPAT BAa HUTPUT KUCJIOTA-
Nnap apajauiMacura amnaHaau, Cnupr €HUO Ketaau, pe3uHa
eMMpHIAOK, O30HHUHI KyMyLIra Ba KM Hoaua IpuTMacura
TabCUPHUHU KyHuaaru TeHrnamanap 6unan nboaanaws MyMKUH:

2Ag + O, - Ag,0+ 0,
2KI+0; + H,0 - 2KOH + J, + O,

Pe3uHaHUHI 030H TaAbCUPHIA EMUPHIIHULILM O30HHLIAP HOM-
JIH Mypakka® MoaganapHUHTI XOCHA Oyanmnaan Kkeaud unka-
OH, YYHKHU TapKnOKaa Kyw O0F OynraH oprauuk Mojaiara 0O30H
TabCUP ITraHia O30H MOJEKYJIacCH Ylia MOAda MOJEKYNacCH-
HUHT Kyw ©6orura keanb OMpukaau:
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O
H,C—CH=CH—CH,+ 0, > H,C-CH  CH—CH,
O

O_..

O30H A¥AMArHUT MOAAA; YHUHT AHNoAb MoMeHTH 0,18 Kit.m.

ra TeHr. O30H Ky\WIM OKCHIUIOBYM OYITAlIMIY Y4YH HUMMIIMK CYBHH
TOo3anauaa Ba Ae3MH(MEKLIMSE MAaKCaUlapy y4yH HULIATWIAAM.

IV.2.3. Boaopoa nepokcua

bu3 1oKopraa atoMap KMCNOpOA UIUTUPOK 3TaAMraH Xapa-
éwiapaa anbatra, 030H nainao 6ynaau, ned6 aiTHd yrraH 3amK.
ATOMap BOIOPO/ Ba MOJIEKY/SIP KUCJIOPOA MIUTHPOK 3TaJMraH
peakuusanapaa andarra BoAoOpoaA NEpPOKCHA Xocua Oyragu:

2H + 0, — H,0,

Bonopoa nepokcua H,O, nu 1818 itnnaa Tenap kawg atraH.

by Monna TabuaTaa Kyn Xua MOAAAIapHHHI XaBO KHCJO-
POAM TAabCHPpHMIAA OKCHIUIAHHMIUM BAaKTHAA KYLIMUMYa MaxXCYyJIOT
cudarnaa xocun 6ynanu. Bonopon éHranaa xam Mkkura "“OH
PaIMKAIMHHHI ¥3ap0 OMPUKHIUM HaTHXacHIa KHCMaH BOJO-
poll nepokcua Xocun 6ynanu. Enaérran sogopon anaHracMHu
My3 CUpTHIa 1000pHLI 6MNnaH BOAOpOA NMEPOKCHI XOCW OYIHU-
IUMHKM TaXpubana Ky3aTHil MyYMKHH.

Bonopon nepoKCHAHHHT Xoccanapi. To3a BOAOpPOA Nepok-
cun waddod, panrcus (aMMO KAIMH KAaBaTH XaBOPAHIIIH)
CYIOKJUKAUP. YHHHTI PU3UK KOHCTAHTAIApU KyWKAaru xan-
BA/L1A KENTHUPHUIITaH:

®opmy- | Conuw- | KomHiu KaiHaw TeMncpaTypacH
nacu ™MpMa | Temniepa-
maccach, | Typacu, | 3,7 xlla | 4,8 xI1a | 6,1 xla | 101,325
r-cm? *C aa na na kl1a na
H,0, 1,471 0,46 69,7 74,7 80,2 155,5
(9kctpa-
MOJIALKA)

. Opataaru 6ocumaa BoAOpOA MEPOKCHAHHK KakHATHO
6ynmaiiau, yyHKH y napuyanaHu6 keraau. LLIyHuHr yuyH Bogo-
poa nepokcya nacrt 6ocumana KaMvHaTWwiagu.

Bomopon nepokcua KOTraHAa HTHACHMOH KPHCTAJUT XOCHJI
o6ynagu. Bogpopoa nepokcHaHUHr aunonb MoMeHTH 0,71 Kit - M
ra TeHr. YHHUHI Au3nexTpHK KoHcTaHTacH O °C na 89 ra TeHr,
wy cababan BOAOPOA NMEPOKOHUA HOHIAMTHPYBYH IPUTYBUH-
Jlap KaTopura KMpaau Ba CYBHA AXIUIH PDUNAM.
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Bogopon nepokcupma fT--=T--so---- .
O—O atomnap opacuaard H 0095un ]
macopa 0,148 mmra O—H { W .
aromnap opacuaaru Macopa _ __ o %M8mx o 1TNj120°

aca 0,095 HM ra TeHr. \.\ ;'\s_-y\n \\
Bonopon nepokcHaHUHI \ N
3NEKTPOH Ty3WIHLL (opMy- M e 2

nacu H: O:0: H waxknuna

é3nMILM MYMKHH. Boropoa nepokCHIaHHUHE Ty3uauiu popmyna-
ci H—O—O—H anp.

Huxostaa 1o3a BOoAOpoA NEPOKCHA OAATAArM TeMmiepary-
pana 6apkapop MOAAa; JIEKMH METa/UIap, META/L/l HOHJIapK Ba
OoluKa MoAaAIap HIITHPOKHIA BOAOPOA MEPOKCH lnanar 6m-
JIaH NMapyajlaHaau:

2H,0, - 2H,0+ 0, +190 kXK

Bomopoa rnepoKCHUAHUHT CYBAAru 3puTManapyv aHua b6apka-
pop 6ynaau. Oxataa Bogopoa nepoKCUAHUHT 3% nu Ba 30% nn
3pUTMaIaprHy cOTHO oNnil MyMKHH. YHUHT 30% nu spurMacu
neprwapon ae6 arananm. INacr 6ocumaa H,0, nuur 90% ra xanap
KOHUEHTPJIAHTaH 3pUTMa/Iapy ONKHaaAu. by apUTMa COBHUTHII-
raHga BOHOPOA NEPOKCHAHHUHI KPHCTAUIApH XOCHA Oynaam.
ban3n moananap, MacanaH oprodocdar KHCI0Ta, YHUHT Ty3-
JIApH, DJIMLEPHH BOAOPOA MEPOKCHA 3IPUTMANAPUHH €MUPH-
JIMILAAH cCaK/1aiam. Yaap Boaopo/ NEpOKCHAHUHT MapyaiaHMLI
peakuusicuia MHrMOouTop sasugacuHu yramam. Jlekun MnO,
akcMHua H,O, HMHT napyanaHUIUMHK TEINAIUTHPAIH.

Bonopon nepokcua 3puT™Manapia AMCCOUMIAHANM:

H,0, = H* + HO;

Y KyuYCH3 KUCNOTAAUP. YHHUHT AUCCOLIWIAHKLI KOHCTAaHTa-
cu 1,6 - 10-'2 ra Tenr.

MoaoMuKH, BOAOPOA MEPOKCHIA KKUCNAOTA 3KaH, MeTaul
nepokcuanap, macanaH, Na,O,, BaO, sonopon nepokcua Kuc-
NOTaHMHT Ty3napy xucobnanaau. [apxakukar , Ba(OH), ra H,O,
TabCUp 3TTHpWIraHaa 6apuit nepokcun BaO, xocun 6ynaau:

Ba(OH), + H,0, — Ba0, +2H,0

Bonopon nepokcHa OKCHIUIOBYMIMK Ba KaWTapyBYWIMK
XOCCAIAPHHU HAMOEH KWIaAH. YHUHI OKCHUIUIALL XOCCACU KYHH -
Iaru peakuusara acoCc/aaHraH:
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H,0, - H,0+0

Xocun o6ynraH aromap Kucnopoa y3ura 2 31€KTpOH Ou-
PHKTUPHUO 0aud, MoaaanapHu okcuanaiau. Macanau, Kl Bo-
ROpON NMEPOKCHA TabCHUPHUIAH J, ra Kagap OKCHIUTaHalM:

2KJ + H,0 - J, + 2KOH

Boaopoa nepokcua (XaTro YHUHr 65% nu 3puTMacH) Tab-
CUP STTUPUATAH KOFO3. KMITHK Ba GOLIKA €HYBUM MaTepua-
aap y3-yaumnan anadrananuu6 keraau. Kopa Tycnu KyprouiuH
cyabPui BOAOPOA NEPOKCHA IPUTMACH TABCUPHUIAAH OK paHr-
JIM KYPFOIWWHKH cyabdarra ainaHaau:

PbS + 4H,0, — PbSO, +4H,0

Boaopon nepokCHMAHUHI KaWTapyBuu cudarTuaaru xocca-
AAPUMHU U30XAALLJa YHUHT Xap KaiCH MOJEKYJlacH UKKHTa BO-
a0poa aToMMra Ba OUTTa KMCAOPOI MOAEKYNnacura axpanaau
Aeb TacaBByp KMNaMH3:

H,0, - 2H + 0,

by peakuusina xocun 6yara MKKMTa atToMap BOAOpPOA Y3U-
aax 2 Ta 3nekTpoH 6epub 6olKa MoaaanapHu Kaiitapaau. Ma-
canaH, cuMo6(I]) okcua Boaopon nepokcua GunaH Kyimuaa-
FMYa peakuuAara KHpuiiaam:

HgO + H,0, - Hg + H,0+ O,

IHIyHuHroek. kanui nepMaHraHaT XxaM BOAOPOA AEPOKCHIA
TabCUpHUAA KaUTapUIaaK:

2KMnO, +3H,S0, + 5H,0, — K,SO, +2MnSO, + 8H,0 + 50,

YUMHYM MHCON TapuKacuaa BOAOPONd NEepOKCHA GunaH
XJOPAHY OXaK opacuia 6opanuraH peakums TEHIIAMACHHY Kel-
THPaMU3:

CaOdCl, + H,0, —» CaCl, +H,0+0,

Kumé naboparopusinapuna 6y peakumuss Kunn annapatuaa
yTKa3uiaau Ba OyHaaH KUCaAopoA ofnnild YY4yH doitgananuna-
M.

Bonopoa nepokcua Kyn Makcamiap yuYyH MILJIaTWUIAOM.
Yuuur 3% nu 3puTMacu gpanapHu Ae3vHpeKuUUs KUiuiLaa
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Ba OFU3 YalKauw yuyH vwnatunanu. LyHuuraexk, unax, xyH
MYHHA, Nat Ba 601IKa MaxCynoT/IapHU OKapTUpuLlia XaM BO-
OOPOR MEPOKCHAHMHI 3pUTManapu Kyanawunanu Bomopon
NEPOKCUAHMHI Oy Kadap Kyn vwaatuaumwura cabad wyku, y
OYEKHM eMHUpanH, JIEKMH TOJAHUHT Y¥3Ura 3apap eTkasMannmu.
Bonopoa nepokcua okcuanoBuu 6ynraHu cababnu yHaaw
KYPFOUIKH OK 6YE€K OMnaH MUUIAaHraH, KEMUMH Kopanund kon-
raH 3CKM CypaT/lapHU KaiTagaH y3 XONMra KEATHPULL YUYH
XxaM ¢oiaananunanu.

PeakTHB aBurarensapia sa CyB OCTU Kemasapaa O€H3MH.
CNHUPT Kabu EHHUJAFUNAPHU EHAUPHUIL YUYH BOAOPOA MEPOK-
cHAHUHr 85—100% nun 3puTManapu okKCHMANOBYM cudatraa
KyanaHwnaau. Boaopoa nepokcua Toprneaanapaa XxaM xapakartra
KeJTUHpYBUYM Moada cudaTuaa KuaTUNaau.

Ilepoxcokncaoranap. IOxopuaa 613 Metann nepokcuanap
BOAOPOI NEPOKCHUAHKUHT XOCUNANAPU IKAHAUTUHHU KYpUb yTraH
3[UK, YIapHUHT Monekynanapuaa xyanu H,O, aa 6ynranun kaou
KHCJIOPOA aTOMJIapu opacula mepokco-0or 60p; Macanah:

0 0O O
- . ~ . -
\(|); CrO, €ku (;/(I:Ir\é)

O

[Mepokco-60Fnap ¢gakat metannapaa aMac, Oanku Metana-
Mac OuMpukmanapuaa xaM yqpaiau, macanan, Cl,O, HUHT Ty-
suanu 0,Cl—0—0—ClO, aan nbopar.

Bogopon nepoKCHMAHUHI BOAOPOL aTOMJIAapH KHUCAOTanap-
HUHT BOAOPOMIN KONAUKIApUIra aIMALUIMHIAHKWAA NEPOKCO -
KUcaoTanap xocun 6ynaau. Macanau, arap H,O, naru 6up
BOAOPOA aTOMM Cynb}haT KMCIOTAaHUHI BOAOPOMINA KOJIAWUFHU
HSO; ra anmawmHca, Kapo kucnortacu neb arananu-
radH nepokcokucaora H,SO, kenub unkaau.

HO,S—0—OH

Arap H,0, narn nkkana soaopoa aromu HSO; ra anma-
iMHCa, y Xo/1aa nepokcocynbdar kucnora H,S,0, dpopmyna-
CHUHHM TYLUYHUIUTA UMKOH nawnao Oynanu:

HO,S—0—0—SO,H

Mepokcoxucaoranap Ba yaapHUHI Ty3napu KuMmé nabo-
paTopusapuia Ky4iu OKCUIANOBYMIAp cHPaTUNR MLLJIATH-
namgu.

BaO, éxu Ba
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Xpom nepokcua CrO, 3anropu Tycnu moaaa. bekapop. Sdwmp
€plaMuaa IKCTPAKLUUs KUAMHAAM. Y KyHuaaru peakums aco-
CHOa ONMHAAM:

HCrO7 +2H,0, + H* — CrO(0,), + 3H,0

YHra MyBoMK KeNnasguraH XxpoM NepoOKCOKUCAOTANAPHHUHT
COHHU 3 Ta.

YnapHuHr ¢popmynanapmMHy Kyhuaardya TacByMpsail MyM-
KHUH:
1) HCrO, 2) HCr O, 3) H,CrO,
MKKHMHYa Ba YYHHUYH KMCIOTAJIAPHHUHI TY3UNHL (opMy-
JIanapy Kynuaaruya €3uiaau:

O O O—O

H—0-0_ O
H— O——C{-—-—O—O Cr—O H Ba H-— O—O;Cr\l
O0—0 O—O H—-0-0 Q)

Kyucnoraxa XxpOMHMHTI OKCHANIAHMIIL IapaxacH Mycbar o-
THra TeHr. YYHHYH KKUCIOTala XxpoM 6eul BaleHTIN.

[IepOXCOKHKCNOTANAPHUHT TY3WIHIUKM XaKuWaaru Hasapus
bpuTalIBMAKM TOMOHMAAH TAaKIU( KUIMHraH.

IV.3. OJITHHIYIYPT

benrucu S. Z=16, nucbuit atom mMaccacu 32,064; atom-
HHMHT 1eKTpOH KOH(urypauusacu KL 35s?3p4; Tabuunit nzoron-
JJApUHUHT Macca connapi: 32; 34; 36. OnTHHIYrypr KaaMMaaH
MabJIyM 3JIEMEHT.

Tabuaraa yspamu. OnTuHryrypt Tabuvataa 3pkuH (TyFma
OJITHHIYTYPT) XOAKaa Ba 6upukmanap (cynbdumiap Ba Cynb-
darnap) xoauna yupamuan. DHr Myxum cynbshua pynanap (ynap-
HUHI KYpHHHLIMIApHIa Kapab) xoadenaniap Ba MeTaul sui-
THpPOKAAp HOMYM OunaH opuTunagu. bynap Karopura TeMu p
KonuenaHnu FeS, (YHH NMUPHUT Ba ONTHHTYTYPT KONYEAAHH
neb xaMm 1opuTHIaaU), pYX ANTHUPOFH ZnS, KYPFOUIHH
ANTUPOFU PbS, muc konvenanu CuFeS,, Mmuc san-
TupoFHK CuS kupanu. Ep 103uHHHr K¥n xoitnaa (Mranus,
[Mopryranusa, MAX, HopBerus Ba 6ouika xoiiapaa) yupai-
aurad nuput FeS, Texuukana cynbdart kucnora Munab yuka-
pMIL YYYH KaTTa axaMHMsATra Jra.
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Metann cynbdatiap Ty3 yIOMJapUHHU XOCHJ KWUjaaau; 6ab-
3UJ1apy IeHTH3 CYBMAA 3pUraH xonataa 6ynaau. OATHHIYTYDPT
OupuKkManapu HedTb KOHMapKaa Ba wngobaxiu cysnapaa yd-
paitau. DHr MyxuM cyabdatnap Katopurarunc CaSO, - 2H,0,
anruaput CaSO,, ayuuk Ty3 MgSO,-7H,0, kuse-
put MgSO,-H,O, orup mnat BaSO,, uenectuH
SrSO,Barnay6ep tysu NaSO,-10H,0 knupanu. Opra-
HHUK OJIaMAa OATUHTYTYPT YCUMJIUK Ba XaiHBOH OKCHJIU TapKUH-
buna 6ynanu. Y yraepon, Kucjaopond, Boaopod, a3ot, pocdop
Kabu XaéT ydyH 3Hr 3apyp 3nemeHtaapaad 6upuaup. Tolwuky-
MUp Tapkubuaa 1,5% ra kamap onTHUHryrypt 6ynanu.

TabuaTna ONTUHIYTYPTHUHT Kyihiuaaru 6apkapop M3oTornna-

py ydpaiamn: 95,02% 328, 0,75% S, 4,21% 1S, 0,02% 1S .
Oannnmm. OaTUHrYrypt tabumuil mMaHbanapaaH onuiuaa
YHUHI KaHAai XoJsaTAa 3KaHAMIKHHWA, KOHHU Kypluabd TypraH
LLIAPOUT XUcoOra oinHaau. Arap KOH y Kaaap 4ykyp 6ynmaca,
ONTHHIYTYPT XyOOM TOWIKYMHMp KaOM uwiaxta ycyauaa kasub
yukapwiagy. KynuH4ya TyFMa ONTHMHIYTYPTAA Xap XU TOF XHUHC-
napu, rMnc Ba Tynpok apanawraH 6ynagm. Ly cababnu, aB-
BaJI, YHH CYIOKJAHTUPHO KYlIMMYyaiapaaH KUCMaH To3ajlaHa-
. Utanuaga ap3oH KYMUP KAMAUTUIAAH, OJITUHIYTYPTHHU Cy-
IOKJIARHTUPULILAA YHUHT OUp KMCMH €HAUPHNALH.

OATHHTYTYPTHM SIHaZa AXIWIHMPOK TO3anall YYYH YHH Max-
CyC Mneyb Ba peTopTajapaa KM3AWpWIaaM Ba YHUHI Oyriapwu
neyb €HUIAArM KaTTa XOHajlapra yrkasunanu, Oy epaa cosu-
tarasaa y 110 °C gaH nacr temnepartypaia capuk paHIiu
MafUH KYKYH — OATHHIYIypT ryau KYpUHHUIUKIA KeBopiapra
yTUpub Konanu.

Taek4aCUMOH ONTHHTIYIYPT OJIMLU YUYH TO3a CYIOK OJNTHH-
ryrypT Maxcyc Koaunnaapaa COBHTUIANM.

* Poccyisiza ONTUMHIYTYPTHH To3anawaa yra ucutuaran (120°C
au) cyB OyFM HCCHKJIMrMAAH ¢oiaanaHunaam. To3anawu Mum
MaxcCyC aBTOKJIaB/apaa aMajira oluMpuaany.

AKIWI na ontunryrypr I'. ®@pawn ycyaura MyBopHK, 4y-
Kypaukka yta ucutuaratd (160—170°C nun) cys 6yru 1060pub
OJITUHTYIYPTHH €p OCTHAA CYIOKJAHTHUpHUIAAN-Ia, CAKUATAH
XaBO KY4YM OMJIaH CYIOK OJNTHHIYIYpPT €p CUPTHUra Xanagab uu-
KapHjanu.

bab3aH TapkuOuaa ONTUHIYrypT OyinraH rasnapaaH Xam
OATHHIYrypT onvMHanu. Macanax, H,S naH onTHHIYrypT onuiu
YYYH TEXHMKana Kyhuaaru peakuusinapaaH ¢poinganaHunanu:
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2H,S + 30, — 350, + H,0 +2038 kX
2H,S + SO, — 35 +2H,0 + 2464 kX

Pnr3uK xoccanapu. OATHHIYTYPTHHHT KPUCTAJN XONaTaaru
aINOTPONUK MoaMPMKaALMAIAPHUIAH 3HI MYXUMH HKKHUTA:
POMOHNK €KHOKTA’3AP UK OATHUHIYTYPT (Q-ONTHHIYIYDT)
BAa MOHOKJIUHHUK €KUH NPHU3IMATUK OATUHIYrypT (B-on-
THUHIYTYPT).

Tabuartaa yypaitaurad poMOUK ONTHUHIYTYPTHMHI COJIMLI-
TMpMa Maccacu 2,07t 112,8 °C. PoMbuK onTHHIyrypT 95,5
°C maH nact TeMnepartypanariHa 6apkapop 6ynanu, 95,5 °C nan
IOKOpHAAa MOHOKIMHUK ONTHHIYrypT 6apKapopaup. MoHOKIH-
HUK OJITUHIYTYPT NpyU3Ma LUAKIWAArTH THHHUK KpHUCTa/UlapiaH
nbopar 6ynnu6, yHMHr conuurtMpma Maccacu 1,96 r-cm3,
t coxnmn — 1193 “C. POMOUK onTHHIyrypTHH, Macanan, 100 °C
Ja Y30K BakKT TyTuO Typuica, y MOHOKJIWHHUK OJTHHIYIypITa
awwnanagm. 95,5 °C 1a MOHOKJIMHMK OJITUHTYTYPT 6i1aH poOMOUK
OJITMHIYTYPT MYBO3aHaT X0JaTuaa oynanu:.

Spouﬁmc = Suonomuuux
by remnepatypa poMOuk
Ba MOHOKJIMHUK OJITUHIYTYPT-
NapHUHT Oup-Omupura aii-
JIAHHII TeMnepaTypPacHAHD.
PoMOUK ONTHUHTYIYPT MOHO-
KJIMHHUK OATHUHryryprra ai-
Cyiox JJAaHTaHZla YHHUHT XaXMH Op-
Taau. Arap MyBO3aHarT X0Ja-
THOA TYpraH OJTHHIYTYpTra
6OCUM TaBCHp ITTHPHICA, Jle
. lIaTenbe npyHUXMNATA MYBO-
,H/ buK MooUPHUKALMSANADHUHT
Oup-Obupnra alnaHUL TEM-
nepartypacu Kyrapwiaau. bo-
cuM 101,325 kIla nau owiu-
pwiraiaa Moagudukauusnap-
HUHI OUp-OHMpHUra ainaHuil
remnepatypacu 0,05 °C ra

bocM

MoHOKTHHIK

95,4° 112,8° 119,3° 1'C

KyTrapuiaiuu.
IV.1-pacM. ONTHHIYTYPTHHUHT ONTHHTYIYPT X0NaTAapH-
Xonar aarpaMMacH. HU TYPIH _GOCHM Ba TyplH
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TeMilepaTypanapaa ypraHull HaTuXacuaa ONTUHTIYTypT-
HUHT XxosaT aumarpammMmacu (IV.l-pacm) TyaunraH. by
auarpammaa abcumnccanap ykura 6yr 6ocumu Kyiuarad. Oin-
TUHTYTYPTHHUHI XONaT AMarpaMMacu TYpT coxaaaH ubopar:
PpOMOMK, MOHOKJIMHMUK, CYIOK IYrypr Bara3 xojar-
Aarv OATHHryrypt coxanapu. uarpammanaru | Hykra poMObuk
ONTHHTYTYPTHHHI MOHOKJIIMHHUK OJATHHIYTypTra yTMil HYKTa-
CHHH Kypcatanu. A Hykra 112,8 °C ra mysoduk kenaamu; Il
HyKTa 3ca 119,3 °C ra Tyrpu Kenanm.

o-S HHUHT B-S ra Ba akcuH4a B-S HUHr a-S ra aMnaHuW
XapaéHnapy 3HaHTpoN y3rapuvwaap yyyH Mucon 6yna
onagu (Oy y3rapuuwapaa 3neMeHTHUHT 6Up MoaudukauuanaH
MKKHHYK MoavduKauusra yTuul TeMnepatypacy UKKajia MOAU-
GUKALUMAHKHT CYIOK/IaHWLLI TeEMIEpaTypacuiaH nact 6ynaam).

PomMbukKk Ba KUCMAaH MOHOK/IMHUK ONTHHIYTYPT CaKKHM3 6yp-
YAKJIM XAJIKACMMOH S, MOJIEKY/IaNlapAaH Ty3u/raH. Xap Kancu
6ypuak 107,5°Cra TeHr S—S 6ornanuw macogacu 0,204 uMm.

YHOaH TaulKapyu OATHHIYTypT aToMaapuaaH ubopart y3yH
OYHMK 3aHXHUpJaAp XaM XOCHJ OYJIMIIM MYMKHH.

ONTHHIYrypr Te3 Kusaupunca, y 112,8 °C na cyloknaHaau
BA YHWHI X2XMH TAXMHUHaH 15 dous karranawaou. ONTHHIY-
ypPT Y3MHHUHT CYIOKJIAHMLI TeMMepaTypacuia Capuk paHriu
XapakaT4aH CyIOKJHK (S,) aup. Arap CyioK ONITHHIYTYPTHHHT
KU3NAWPUIMILMK SaBOM 3TaBepca, 160 °C ra etraHaa y KYHFUP
Tycra yTu6, KOBywW KoK 6yaub xonaan (Su), yuyHku 160 °C ra
GopraHiaa cakku3 Oypyakinu €nuk 3aHXupaap y3minub, ynap-
HUHI YPHUHH OUMK 3aHXHUpaap srauiain 6ownanan. QUMK 3aH-
XUPJAPHUHT YEKKANIapUAaru aToMaap €pyFiuK HyYpPUHU SIXLIK
IOTaoM; Wy cababnu capux paHr KVYHFUp paHrTa yTaau; y3yH
OYMK 3aHXupnap 6up-6upu OunaH varnawumd keraau, wy-
HUHT YYYH CYIOK OJITHHTYTYPTHUHTI KOBYLIKOK/IUTH OPTaAMN.

250 °C pa cyloK OATHMHIYTYPTHUHI KOBYWIKOKJIMIM KaMa-
MU6 XapakaTyaHIMIu opTaay; Oy Temneparypana OJTHHTYTypT
aTomMnapunaH ubopar Y3yH 3aHXHp/lap eMHpHJIa Sownanau.
448 °C ma onTUHryryprt KaiHaiau. byr xonaraa on'ruHryryp'r
MoJieKynanapy (TeMrniepatypa KaHaoai o6ynuumura Kapab) S
S¢» S, S, Tapkubapra 3ra 6ynanu.

OnTuHryrypT Oyru 448 °C pau OMp 03 OKOpHU TeMnepary-
pasnapaa acocaH S;, KUCMaH S, Monekynanapuaas ubopar. Tem-
neparypa Kyrapunrafma S, Ba S , Monexynanapu xocun o6yna-
au. Pakar Xyna I0KOpH TemnepaTypanapnamHa S, Monexyna-
Jlapu S aToMaapura axpailaau. AXpanuiu napaxacu 1727 °C na
3,7% ra,2727 °C na 72,6% ra eranu.
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Arap 448 °C raya KU3IUPHITAH CYIOK OJTHHIYIYPTHH CO-
BYK, CYBra araapuJica, OJITHHIYTYPTHUHT 6exapop MoauduKa-
LUACH «MJACTHUK» OATHHIYIYPT XOCWHJI OVnamu, y Xyaau
pe3uHa Kabu uy3wianu; y TOJaCHMOH TY3WJIHMLLra 3ra; eruiac-
THUK ONTUHIyryprT» CS, Aa 03 3puiiau. YHHUHT COMMIUTHpMa
mMaccacu 1,92. YHu ¥Ta COBMTHITraH CYWKIHUK naed
Kapaw MyMKHH. IInacTUK OATHHIYrypT acTa-CeKMH poMOMK
ONTHHIYIYpTra aiiaHaan; CXeMaTHK paBuluaa 6y xoaucanap-
HU KyidMIoardya TacBuMpJalll MyMKHH:

/('y CYIOK ONTHHTIYIYpT

pomb. TvL

™~ mnactuk ONTHHIYTypT

S

by xoauca MOOAZHUHT MOHOTPON Y¥3TrapHIIJIAPH-
ra mucon 6¥na onaau. MoHoTpon y3rapuiunaapiaa aU1oTpoOnuK
MoaudukauusapaaH 6upu 6ekapop 65’01»;6, 6apxapop Moau-
duKkauuara yruura HHTUJIAAM.

ONTHHIYTYpPT CyBOa Xyna 03 SpMALOHU; IEKMH OPraHHK 3PUTYB-
yunapna, macanad, CS, na, Tonyonsa ONTUHIYTYPTHHHI TYPJH
MonudUKauMsUTapy Typauda 3pHitau. Arap Toayosiia 3puraH os-
THHIYTYPT 95,6 °C naH 10KOpHpOK TeMMepaTypala KpUCTaUIaHCa,
MOHOK/IMHHUK OJITHHIYTYPT KPUCTAUIapH XPATHO YMKAOM.

ONTHHIYTYPT sIHa KOJUIOMA X0JiaTaa XaM 6yna onaan. Ma-
CajlaH, arap OJTUHIYTYPTHHUHI CIIMPTAArd 3pHTMacH CyBra
Kyiunca, KO/UJIOMA OJTUHIYrypT Xxocun 6¥nanu. Koanoun on-
THHTYTYPT, aCOCaH, aMopd OATHHIYrypTaaH MOOpar.

AMOpPQ® ONTUHIYTYPT TEMIIEPATYpa OLUMPHWITaHIA KpHCTa -
naHany. by xapaéH KaiTmac XxapaéHaap XyMacura KMpajiu.
Komnona OATUHIYrypT OnMlL y4yH OATHHIYTYPTHHUHF KHUME-
BUH peaKlHssapd HAaTUXAaCHIa CyBllaru 3pHTManapia Xocuu
OynuwinaaH ¢oiaanaHKil XaM MYMKHH:

Na,S,0, + 2HCI —» 2NaCl + SO, + H,0 +8S

By peakuus HaTvKacHMIoa OATHHIYTYPTHMHI HUXOATAA Mailiga
CYCIEH3HUACH XOocHua Oynanu.

OnTHHIYIypT XyAau KUCJAOpOA KaOHM p-3M€EMEHTIap KaTo-
pura kupaau. JIeKuH ofTMHIyrypr naBpui xaasainHuHr [11 gasp
3NIEMEHTH OYNraHH yyyH aTOMMHMHI CUPTKH KaBaTHaa 3s- Ba
3p-opbuTannapaaH tauikapu 3d- opburannapu xam 6op (6y
opbuTtamnap kMMEBUN OOFNTAHMIL XOCH OYIMINNMAR MLITHPOK
ata onagy. llyHra kypa kucnopoa 6Mi1aH ONTHHIYrypT OpacH-
Ia y3apo yX1MAaUUIMK Ba aH4Ya MyXUM dapkiap Ky3aTHIaaH.
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ONTHHIYTYPTHHHI HUCOHI InexTpMaHduitnuru 2,5. OnTUH-
ryrypt MHepT radnapaaH Ba Pt, Au sapaaH TallkKapH, Aesipiau
Dapya 3neMeHTIap OunaH OMpuKManap XoCWi KWIalIM.

JIexMH ONTUHIYTYPTHUHI peakKUMOH KOOMIUATHU odaTaaru
TeMMepaTypasa y Kajap IOKOpY 9Mac; YHMHI XaBoda ajiaHra-
naHuw temneparypacu 250 °C ra akuH. XOoHa 1LapOUTHIA Y
UILKOPHUH MeTaiap, MUC, KyMyll Ba CUMOO 6uiaH peakuus-
ra Kupuiagy. OATHHIyrypT xJiop OuiaH peakumMara KHpuiln-
M YYYH YHH CYIOKJIaHHIU TeMIepaTtypacura Kaaap KA3au-
pHLl Kepak. Bonopoa 6MnaH ONTUHIYTYPTHHHT OUPUKUILM YYYH
400 °C naH ©OKOPHUPOK TeMInepaTtypa Tanab KUauHaau.

Arap, OnTHMHIyrypTHUHr CS, Aaru 3pMT™MacHMra MUC Kyky-
HHM TaluwiaHca, Kopa Tycau MHUC cyabdun CuS xocun oynamu,
UCCHKJTUK aXpanub uukaau. ONTUHIyrypt OyFura MUC CUM KM-
putuHiaca, CMMHUHUT YCTH MUC(I) cynbdua Cu,S 6unan Kon-
naHu60 Konaau. Arap ONTUHIYrypT OMa1aH CHMOOHU XOBOHYala
33FWIaHca, Kopa Tycau cumob cynsdpun HgS xocun 6¥nanm.
OATHHIYTYPT UIUKOPHUHA MeTasiap OMiaH apanaliTUpWIraHaa
noptiaaly 103 6epaau. ONTUHIYrypT OMAaH TeMHp apajialiMa-
CUHHMHT OUPOH KUCMH KU3ANDWICA:

Fe+S —» FeS+100 xX

peakuMsiiaH axpanubd YMKAaAUraH MCCUKJIMK Xucodura apa-
NTALLIMAHKUHT XaMMacCH YYFra afutaHaau. YMyMaH, OJITUHTYIypT-
HUHI MeTaJulap 6unaH OMPHUKMILNM 3K30TEPMHUK peakLusIap
XyMJlacura KUpaliu.

ONTHHrYrypT MUIKOP Ounap KM3AUpUIradiaa Kynuagaru pe-
aKkuua pyu 6epanu:

3S + 6NaOH =2Na,S + Na,SO, + 3H,0

XocHn 6¥1raH CylOKJIMK KHMLUIOK XY XXAJIHWK 3apapKyHaHOa-
JJapMra Kapluy Kypaiwimiga HitaTuiagu.

NouaTwmmmu. ONTHHIYTYPT Ba YHHHT TabHKUit OMpukmana-
pu cynbdar kucnora Ba Gowxa mommanap (macanaH, CS,)
MUUIa0 yMKapulaa XoMalle xucobiaHaau.

OATHHTYTYPT coma OMnaH KU3OAUPWIHO, CYIOKJIaHTUPWI-
faHAaH KeHKHH CyBra KOpPHUJICA «OATHHIYTYPT XHIapH» HOMJIH
apanaumima xocun 6ynaau. by apanauimMa KYHHM KaidTa UL -
A3 TEPHAAH XYH TYKHIUI YYYH KYJUITAHWIAOH.

OnTHHIYTYpT Xyna K¥n MuKaopaa Tabunit KaydykKHH BYN-
KOHauIa KyyutaHwianu. BynkoHnam xapaéHHHUHT MOXUATH

101

www.ziyouz.com kutubxonasi



WYHAAKH, KaydyK XaBOCHM3 XOWIa OJTUHIYTypT Ba 6oluKa
MOAnanap MLITUPOKMIAA KU3AUPWIAAM; Ly BAKTAA Kayudyk
monexkynanapy —C—S—C— rypaaru Sornanuumnap («kKynpux-
nap») BocuTacuaa ysapo 6ornaHaav («tukunanu»). Llynpait
KMAUO, KayyykaaH pe3uHa xocun 6ynanu. Bynkonnaw 100—
150 °C ma onu6 6opunaaun. OATHHIYTYPTHHUHT 03 €KH KYN KYLLIU-
nuInMra Kapab «MaiiMH» €KMW «KaTTUK» MaxcynoT (Macanas,
KaTTHK 300H U T) Xocun 6ynaau.

OATUHIYIYPT «KOpa MOpOX» TaWépaawaa, Mywakbo3/HK
YYYH 3apyp MaxcyaoTtiap Tai€pnaiwga, tuobuéraa, KMULUIOK
XYXaJMK 3apapKyHaHOajapura Kapiuy Kypaijaa xam UUuiaTi-
Jladu.

Myb6opak Tabuuit razHu Kaihta Mutaw 3aBoauna Tabuuu
rasnaH cod OATUHCYTYPT aXpaTubd onnHaau. YHpuHK Kanpo-
JIAaKTaM 3aBoanaa Tabuuit ra3 Tapkubuaaru MognanapsaH OJiMH-
raH OJTHHIYIYPTAAH Cyab(daT KUCNOTA ULIA6 YMKApHIIAAU.

IV.3.1. Boaopoa cyasdpnn

Ta6buatna Bonopoa cynbua 6ab3u wudodaxit MuHepan
cys manbanapuaa (Mauecra, [laturopck, XKapkyproH) Ba 03
MHUKAOpAA BYJKOH rainapy tapkubuna yupaiau. Kyaa kyn xoit-
JapaaH Boaopoa cyabdua YMKUO Typanu, TEKHH Yy Te3aa OK-
CUIIAHUO ONTUHIYIrypTra anjiaHagMu.

IOkopu Temnepartypaza oaopon OuiaH OJNTHHTYTYPTHH
OUpPUKTHPHO XaM BOAOPOA CyNbGPHUAHH CUHTE3 KWIMLI MyM-
KHH;

H, +S—2%°C ,H.S+21 kXK

Jlaboparopusina H,S onuiu yuyyn merajul cynabpumiapura
HCl ékn H,SO, HHHT CYl0NTHPUITaH 3pUTMANApH TABCHP IT-
TUPHUJIAAM:

FeS + 2HCI — FeCl, + H,S

Boaopon cynbdpua ogatna Kunn annapatuaa OJIMHaAM.
Bonoponu cynbdua H,S — paHrcus, Xyaa 3axapii ra3. YHUHT
XMOM XYAAH NaNaraa TyXyM XMAMra yXwanad. YHUHT Myanaiu
temneparypacu —83,6 °C, —60,75 °C na cywoxiaHagu. Cyok
xonataaru H,S amanna 3nekTp TOKMHH YTKa3MaHiu.
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Kartuk kusaupunrad H,S soropon Ba ONTHHIYrypTra ax-
pananu. H,S xasona €Hanu:

2H,S + 30, — 2H,0 + 250,

Arap xaBosa €uub TypraH H,S amanracu coByK cHpTra
UYHaNTHpHACA, EHULI HAaTHXAcHAa Xocun OynaétraH OJNTUH-
ryrypT UOMLI A€BOpUra yTupanu:.

2H,S + 0, — 2§ + 2H,0

Bomopon cynb®ua Ky4nu KalTapyBuH.

Bonopon cynbdua MONEKYNIACUHUHT TY3UJIHIUK XYIIH CyB
MoJieKyJacu Ty3winwura yxwaiau. H—S—H 6ypuyaru 90°20°
ra TeHr (cysaa 3ca H—O—H 6ypuaru 104,5° aup); S—H ma-
codacuHHHr y3yHanru 0,133 um. Bogopon cynbdua Moneky-
JNIACUHUHT (CYIOK Xonataa) aunons MomeHTH 0,31 Kn - M; au-
3JIEKTPHK KOHCTaHTacH 5,2 aup.

H,S cysma spuTniraHaa Kyucus Cyabpua KUCIOTa XOCHI
6yna1m (1 ncysna 0 °C na 4,6 n H,S, 20 °C na 3ca 2,6 1 H,S
IPHUHIAH).

Cynpdua KMCA0OTAa KKK HETH3NY KUCIOTaAaMp:

H,S = H*'+HS" K, = ____IH;lngIS'I =5,7-10"

. e . 2- _HAUSY T _19.10-15
HS- == H* +S K,_—ms—l_l,z 10

Ymymu#i auccouunaHuui KoHcraHtacu K=K, K, =

=68-10"2.

Bonopon cynsdun yuyH K, KHUMK KuiMarra ara O6yiaraHu
cababnu HoHnapaaH ubopart 6yaraH CynrbpUINApHHHT CyBIa-
ry 3puTManapuaa acocas HS— umounnap maBxyaaup.

Bonopoa cynbdua acoc Ba Ty3 3puTManapura 1060puiIraH-
na meramn cynspupnap xocun 6ynanu. Cysna apuMainuraH
cynb¢hUIIap TETHLUTH TY3TapHUHT 3pUTManapuaad H,S yrka-
3uw #Yau OMmaH 4yykKMa XONuaa XOCWI1 KWJIMHAIHM.

Kanuit ruapokcun 3puTMacu BOAOpOA cynbdua OunaxH
TYAMHTHPWIrAHAA aBBa KUl ruapocynbduia Xxocwu oynaam:

KOH + H,S —» KHS + H,0

JpUTMara sHa UIIKOp Kyunuaraiaa (MIKop MyJl MHKIOp-
aa 6ynraHaa) xanui cynbpua xocun Oynaam:
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KHS + KOH = K,S + H,0

Harpuit cynndpun tabuatna yupaitamrad HaTpuit cynbdar-
HU KYMHUp épaaMuaa KauTapuiu myayd OuaaH oJMHaAH:

Na,SO, +4C — Na,S + 4CO

TexHHUKana HaTpUit CynbhKHI aHA LYy YCY1aa TaiEpaaHaOy.
Na,S xam, K,S xam cysBnaru spuTManapia Kywin HMLIKOPHH
peakUUs HAMOEH KHUIAMM.

AMMOHMI rUapokcHa apuTmacura H,S 1o6opuiu opkanu
ammoHui ruapocyabpua NH HS xocun xkunuunaau. by monna
xatTo 0 °C na Ba 46,7 kIla 6ocumaaéx Kyinaaruya napyana-
HaaM:

NH,HS = NH, + H,S

AmMonuit cynsdua (NH,),S (xpuctann), ¢pakar nact tem-
nepaTtypajapiarMHa Xocua KujiuHaau. Jlabopatopusinapna
Ky/naHuhaauraH aMMoHuit cyasgun spurmacu NH HS sa NH,
JJADHUHT 3KBUMOJIEKYNISIp apalaluManapyiaaHd ubopar.

Miikopui Ba UWKOpHii-ep MeTaiap CyJbQHIIADUHHUHT
cyBOarv apajawMasnapu 6exkapop 6ynaau, YyHKH Oy cyabhua-
Jlap XaBoAa OCOHJIMK OMJIaH OJTHHTYrypTra Kagap OKCHA1aHa-
au. XOCHa OyIraH ONTHHIyrypT 3¢ca OCOHIrMHa METaJUl CyJib-
¢un apuT™Macuaa Ipubd noaucyibpusrapas XOCHI KMI3au:

Na,S + 28 — Na,S,

OfFdp MeTa/LlapHMHTI cyabpuanapu, macanaH, HgS, PbS,
Sb.S,, CuS, CoS, ZnS, MnS, NiS Ba xoxasonap y3napura
XOC paHrra 3ra 6yaub, cysna éMoH 3puitav. AHa Wy cababau
KaTHOHJIapHu 6Mp-OKpHuaaH axpatuuaa 6yHaan cyasdhuanap
xocun 6ynumnnad poinnanaHuinagm, YyHKH yJIapHUHT 6ab3u-
napu cyrontupuiaran HCl apuTMmacuaa 3puiiau, 6an3unapu
cyBaa xam, cyiontupwiradn HCl apuTrMacuia xaM 3puMMainau.

MacanaH, pyx cyabdua ZnS (0K paHriv) CyBAa 3pHUMau-
au, nekuH HCl HMHr cyronTHpuiaradH 3pUTMacHia 3pHHAM,
CuS, PbS, HgS nap aca cysaa xam, HCI HUHT cylonTupuaras
3pPUTMACHIA XaM IPHUMANIU.

LUyHHHTr y4yH KaTHOHJAp apajiauiMacura, aBBaj, KMCJIO-
Tanu myxutaa H,S, cyHrpa kyucus wuikopuit Myxutaa H,S
106opuLl #YAU OUNaH KaTHoHJapHM OUp-OMpUIaH axpaTHiu
Kynau.
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Bab3u METALIaPHUHT CyNbhHIaPH TYIUK FTMAPOIU3Ta yu-
paitan. MacanaH, xpom cyaspun Cr,S,; cypaa Kyiuaaruya rua-
POJIM3NAHANM:

Cr,S,; + 6H,0 — 2Cr(OH), { +3H,S T

Acocnu cynsdunnap kucnoranu Ba amMmporep rHapoKCUAa-
napy xycycusatra ara 6ynran metaunap cynbdumnapu 6unax
¥3apo TaAbCUPAAWKUOG TUOTY3N1apP XOCHI KUJIALM:

3Na,S + As,S; — 2Na,AsS,

IV.3.2. Cynpvdannap

Tapxubuna Me,S, (0y epaa, Me — nuiKopHit MeTajl) AaH
T0 Me,S, raua, myHuHmeK H,S, nan to H,S, raya 6ynran
6npm<manap cyabdannap (€xu nonncyan)amlap) ne6 arana-
au. Ynap tapkubusa —S—S— agan 1o —S—S—S—S—S— raua
3aHXHUpaap 6ynanu. YiaapHu Kyluaaru peakuusijiap TeHrniama-
Napy acoOCHMAA XOCHJI KWIULI MYMKHH:

Na,S+S — Na,S,

Na,S + 2S — Na,S,

H,S, Hu Bogopoa nepokcua Kabu Ty3uiaraH neb Kapail MyM-
KHH H—S—S—H ra H—O—0O—H yxmaitau. KOxopu cynb-
duanapHH KyHuaary peakuusara yxwau pysanap 6unaH Xocun
KHJIHUL MYMKHH:

2H,S poxy + 5,Cl; = 2HC L, + H,S, . 2(cypox)

IV.3.3. OATHHIYTYPTHHEAT KHCAOPOANH ORpHKMAanapH

ONTHUHTYTYPTHUHT Y4T2 KMCJIOPOUIM OMPUKMACH OJTUHIAH.
Bynap S,0, SO, Ba SO,. Cyabdut anrnapua SO, xasoaa on-
'muryryp'r eﬂnupmlralma XOCH Oynanu.

S+0, - S0, +297 kX, AH = —297 xX - -mMmonb -1

Texuukana SO, mMeTann cyabpUANapHU KYAIMPMLL HaTHXa-
CHa XOCH KWIMHAQU:

2ZnS + 30, — 2Zn0 + 280,

Jlabopatopusana SO, onuill yYYyH MHCra KOHLIEHTPJIAHIaH
H,SO, Tabcup 3TTHpPHUAAIHN.
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Cynbdpun anruapua SO, paHrcCH3, YTKMP XHIUIM 3aXapiy
ra3. [ ncyena 0 °C na 80 a SO, 3pUitau. YHMHI KPHTHK TeMNe-
paTypacu Xyaa okopu (157 °C) 6ynraHu yuyH YHH HOCHM OCTH-
Aa CyloKJIMKKa ainaHTupuit MymMkuH. Cylox SO, 100 «Ila
6ocumaa —10 °C na xaitHaiau Ba —72,5 °C na xoran, y Kywin
KaiTapyBYMIOMUp, Y XaTTO HUTPAT KHCJIOTAHHU XaM KaiTapaau:

2HNO, + SO, — H,SO, +2NO,

Cywok SO, byrnaHranHma MCCUKJIMK IOTHIAAN (MYXHT —50
°C raya coBunau). LLIyHMHr yyyH cyioK SO, COBUTTHY MOC/a-
manapaa Kyunanwiaau. Cyiok SO, HUHT AM3/IEKTPUK KOHCTaH-

TaCH g = 20 ra TeHr. Y 6ab3u Momaanap yuyH 3pMTyBYH cHa-
THAA HUW1aTUNAAK. by XonHu Kyinaoary Tap3na €3aMus:

Sy ..
oo}

JlekuH Oy MoJsiekynasnaru MKKajla KHCAOPOA aTOMMHHUHT
ONTUHIYrypT OMnaH OOFi1aHMIL SHEPrusicu, OOFIap opacuna-
ru Macodanapy xam 6up xun 6ynuium (KMcnopoa aromnapu oup-
oupuaaH ¢apx Kunamanau) Oy Monekyaagaru XonarHU Aeno-
KaJutaluraH 60F1aHUL BOCHTACKIA aKC ITTUPHKLL TYFpU Oynaou:

PODN
O O
CynbpHUT aHrMapuI CyBAa SIXIUM 3PDHHAMA, YHHHT 3PHTMa-
CHHH KYNUH4Ya cynbduT Kucnora H,S0, aeb roputunanu, ne-
KUH Oy KMCI0Ta 3pUTMala AeSpaArK Xyda 03 MUKaopaa 6yna-

M, yuu SO, HUHr ruapatu SO, - H,0 ne6 xapau tyrpu 6yna-
au. CyBnu 3puTMacHia Kyiuaard MyBO3aHaT X0aTjiap MaBXyul.

SO, + nH,0 = SO, - nH,0 (ruaparnadras SO,)
SO, + nH,0 = H,80; (K <<1)

SO, + nH,0 = HSO; (ruap.)+ H,0* +(n—2)H,0

By KMCIOTaHHHT AMCCOUMNAHUII KOHCTAHTACHHH KyiHia-
rvya ndoaanau MyMKHH;:

- [HSOS][H:;O*] - l 3 . 10—2
[SO, HuHr ymymuit mukzopu]—[HSO3)[S0%"]
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KHCNOTAaHUHI y3U 3pKHUH X0jJa axXpaTHd onMHmaraH Oyiaca
XaM YHIa XOC HKKH KaTop Ty3napu — ducyaspurnap HSO; Ba

cynbutaapu SO maBxyn.
bucynppurnap KU3aMpULIra YUIAMCH3, XaTTO CYBAH 3PUT-
Mana napocyabdHTAAPra aiN1aHAAN:

2MeHSO, —"— Me,S,0, + H,0
HSO; +S0, — HS,0;

Oucynbdur (MUpocyabPuUT €KUM «MeTabUCyNbPHUT») aHHUOHHU
HOCUMMETPHUK TY3WIMLUra 3ra:

- T2.

0.0,149 M W
A WQ

\\
/"$~ 0,217 um Sl\\
o’ v Yo

\

CynbpdHUTAAPHHU PYX KYKYHH OuaH KaTapyiraHia AHTHOHAT-
Jap xocun obynanu:

2503 +2H,0+2e =40H" + S,0%, E° =—1,12 B.
HOHHHUHI TY3UIHLIK:

_ ~2-
O

O
\ 0239 Hu_ /

§——5
/ QN
T4

by HOH Xyna Kywiu KaWTapyB4Hu.

CynbduTnapra xXoc Xapa€HjapHH Kyduaaru cxema Tap3via
udonganaul MyMKHH:
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H,O SO,

SO, + Na,CO, + NaHSO,

NaO_H

» Na,S,0;

8,0, - 5,0
v
SO»

SO, s3puTManapu Ba CylbPHUTIAp KaHTapyBYHIap CUDATH-
Ja UULIaTUNAAH, YYHKHU:

SO + H* +(n —2)H,0 + 28 = SO, -nH,0, E° =0,17B.
SO2- + H,0 + 28 = SO +20H", E° =—093 B

CynbdHUT aHruapvi OKapTHPYBYM Ba NEe3MHPEKLHUAIOBYM
BOCHUTA cH(aTuma, KOHCepBa CaHOAaTHAA, aCOCaH, Ccyab@ar
KHCNOoTa MUab yukapviuaa vunatwianu. SO, yeumiarkiap
YCHUIUIMra 3apap Kypcartaau, YyHKM Y YCHMIMKAAru xaopoguin
MOINACHHU napyanamnau.

Osrrunryrypr(l) okcna S,0 HUHT (a30BHH TY3WIHILK KyAH-

Jarvyaamp:
S
7N
0,188 mx /7 M\ 0,146 mu
y O—W
7 118°
o 7 \
S o*

YHuHT yYyH p =049 Knm., AHY = —96 KK - momp™, —
196 °C na 3aprangox, paHIrIM KpUCTaJUl MOAJara aitiaHaau. Ko-
opaAMHaUHOH Oupukmanapna, macanaH {JrS,0[(Ph,P —

—CH,—-),},JO, na 6unentant nvrana (—S — S—)cudarunaa
KATHALLAIN. g
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S,0 capuk paHrnu, cyB GunaH sAxwy apanawjaiuraH ras,
YHUHI CYB OMNaH peakuus TEHITaMacHMHU KyHHnaaruvya €3uiu
MYMKHH:

$,0 + H,0 = H,$,0,

H,S,0, — t™HocynbdUT KucnoTa. YHH OMp KMUCAOpPOA aTOMH
OJNITUHTYIYPT aTOMMra ajJMauIMHraH CyAbPUT KUcnoTa nebd
Kapall MyMKHH, JIEKMH Oy KHUCJIIOTAHUHT ¥3U XaM, Ty3djiapH
XaM 3PKHH X01aTAa aXpaTHb ONIMHraH 3Mac. Y HUXOATAA Kyy-
cu3 KucioTa 6yanb, OCOHrMHa napuyajaHanm:

H,S,0, —22°C ,H.S+S+S0, (Cyiu 3puTmana)

IV.3.4. Cympdar anruapun

ONTUHIYrYPT €HAMPHIITaH, acocaH, cyabdHUT aHruapua
xocun 6ynanu, wy 6unax 6up Karopaa SO, HMHr Xyaa 03
KMCMM OKCHMANAHMIUM HaTHXacuaa 4 ¢pous yamacu SO, xam
XOocHn oynanau:

2S0, + 0, = 2SO0, +189,9 KX

CynbOUT aHTMAPHAHMHT Kuciaopoa 6unaH 6upukuw pe-
akumsacH Teanuru 400 °C na xaM Xyaa KMYMK KMiiMmarra ara. by
peakUMAHY Te3NalUTHPHIU YYYH KaTaJu3aTop (IIaTHHajIaH-
raH acbect, sananui(V) oxcua V,0,) kymranunaau. by pe-
aKLUMAHUHT MYBO3aHAaT KOHCTAHTACH:

__Iso;F
[SO,J*[0,]

TeMnepaTypa opTuiuy 6unan kamasau. 450 °C na K = 3,51 - 10*
6ynca, 600 °C na K = 2,22 - 102 ra TeHr 6ynagu.
SO, HHHT XOCHA 6¥nMI peakuHsi TEHIIAMACHHH:

SO, + 0,50, =80, +97 kX

WwaKJuaa €3und, MyBo3aHaT KOHCTAHTACHHM Fa3JIapHUHT nap-
uHan 6ocumMnapu opkaiu ugoaanacak:

P
K,=—3 _ & o3 _g .
P éku —==K_-P
PSO;J"O) PSOz P 02

Hu onamu3. By epaa, Pso, — SO, nuur, Pso, 3ca SO, uumr,
Po, — kucaopomguuur napuvan 6ocumnapu.
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IOxopunarn udonagan SO, mapuman 6ocumuHuHr SO,
napuxan 6ocumMura HUCOaTH, ﬂ'bHH peakLuss YHYMHHH mbo-
JanoOBYH KUMKMAT, KUCIOpoa napumnaji 60CMMU KBaapaT WidHU-
3ura NPoONnopuUHOHAN IKAHJIUIHHU KYpPaMH3.

Hemak, peakuusaa cyabdar aHriapyul YHYMHHH OLWHKPpHIL
YYYH KMCIOpPOAAaH MY MUKAOpAA oKW Kepak. ['aznap xara-
JIX3aTopra erMaciaH, aBBajl, TYPT XUcca XaBo OMiaH apanaui-
THpWICca, peakuussHuHr yHymMH 450 °C aa 80,5 ¢douara (400 °C
na 3ca 99,5 cdowusra) eraam.

Cynbdar anruapua 6yr xonaruaaruda SO, Tapkubra ara.
CyIOK Ba KaTTHK XOJaTAa 3Ca NoJUMEpAaHTraH Xxonataa Synanu.
SO, 6yrnapu xouneHcarnanranuga 44,8 °C na kafiHaiauraH
cylolqu xocua 6ynagu. Yuu 16,8 °C ra xaaap coBATHIrasHaa
KOTHO My3 Kabu THMHMK XHcMra ainaHaau. by — My3CHMOH

cynbuT aHruapua (€xku y-S0O,;) 6yand, yHHHI COMUILITHPMA

Maccacy 1,995 r-cMm?, y LIHKIHMK TY3WaKiura ara 6yiaraH Tpu-
MepJsiapaaH ubopar:

A\ 0 o

S~ < S I I
x> y
O/l | O cxu \O/S\\\o/s\\\o/
O\S/ O O O
& M
KaTTuk xonataarud cynb¢aT aHTHAPUMAHHUHI YMYMHIt PopMmy-
nacu (SO,),. My3cuMoH cynbghaT aHTHAPHA Y30K BaKT TypraH-

Ila aCTa-CEKMH acHecTCHMOH WwaKira yraau. ACOECTCHMOH CyJib-+
daTt aHruapua Mnak Kabu ANTHpPOK TonanapaaH ubopar

(B = SO, ) nup. YHUHT GHOpMYyAacHHHU
Q) @) O O
I Il

-._§_o ﬁ' _§_ _§_ - - IHAKJIHAA €3ULI MYMKHH.

Ac6eCTCUMOH CybdaT aHruApHa ToMANapHy TyPJH Y3YHJIMKAIA
6ynanun. Y amopd mMonna 6yaraHu yuyyH aHUK CYIOKJAHHIL TEM-
nepatypacura ara aMac. AcoectCMMOH cyabdat aHrMAPUAHHHT
MY3CHMOH Cyibdat aHruapuara HucbaTaH KMMEBHUI aKTHBIH-

M KaMpokK, 6ynaau. YHuHr yyyn AHY = —396 kXK - monb™ .
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byr xonataaru SO, MOJEKYAACHHHHI TYSUIUIIHHU KYHH-
Jarv4ya M3oxJialu MyMKuH SO, Mmonekynacu xocun 6ynuiunna
OJNTHHTYTYPT aTOMH Y3HHMUHT 3s- Ba 3p-noFoHayaiapy MINTHU-
pokuaa rubpuaiaHraH opOMTa/UtapuaaH UKKH 3JIEKTPOHHU
MKKHTa KUCnopolX aToMura 6epub, S*2 HoHura aitniaHanH; uK-
Kasia kucaopon atomMu Oup BaneHTAM O~ MOHUra ainaHanu.
YnapHuHr xap 6upy OuTTanaH XydTaalumMaraH 3/IeKTpOHIa 3ra.
by anekTpoHAap OATHMHIYTYPTHHHI MKKHTA XY(QTHaHMAaraH
3JIEKTPOHU 6mnaH xydtnawagu. S*? HMHI KOJATAH HUKKHTA
XydTnalimaraH JIEKTPOHHM OWIAH YYMHYU KHCAOPOL aTOMM-
HUHI UKKHATA XydTnaumaraH 3JeKTPOHU XydTaawanu.
Hemak, SO, Monexkynacuaa ONTHHIY-
rypT aTOMH ytrra KHCJIOpPOA aTOMH OunaH .
TYPTTa KOBAJIEHT Ba 2 Ta HOH OOF OpKanu
6upHkKaH 6ynanu. Cynbdart aHrnapua CyB
OunaH WUAKATAM PEAKLUMATA KUPUILAAK:

SO, + H,0 — H,SO, +90 KX

Cynbdar aurnapua 6ynarv ycrtura oup
TOMYHK CYB TYLICA, MOpPTAAll pPEaKUMUSACH
conup 6ynanu. ‘

JlexuH cynbdar KMCAOTZ OJMIH YYYH

cynbdaTt aHrMIApUAHH CyBAa 6EBOCHTA 3pHU-
M6 6YMaiau, yyHkM o3ruHa SO, cyBaa spuraHaia TyMaH XOCHII
6ynub6, yHUHr OyHaaH KeHHUHH apmum‘a myn kyimainou. Lly-
HUHT y4yyH SO, HH 98 donanm cynbpar KMCIOTaAa IPHTWIALH.
Haruxana, y3 1‘apKu6H.na SO, HH 3pHTTaH TYTOBYH Cy/bdaT K1C-
JIOTa — OJIEYM XOCHJI 6§‘manu OneyMHHHT aCOCH KUCMHHY IH-
pocymsdar kucnora H,S,0, Tamukun Kwianu, yHra CyB TabCcup
3TTUPWIraHaa nnpocynbci)a'r KMC/IOTa KaiTaaH cynbdar KUcno-
Tara ajfnaHanM.

Xasona H,S,0, HuHr TyTawura ca6ab wyks, y y3uaaH cyib-
¢dar amwlpwl qmgapu6 Typaau. To3a H,S,0, +35 °C na kora-
aun. Oneym tapkubuna kucmax SO,, nonucynb(])a'r KHCNOTaap
H,§,0,, Ba H,S,0 , 6ynannu. Tpucyan)a'r KUCJIOTAHUHT KMME-
va wawmmum& Kyumlamqa TaCBUpall MYMKHH:

0,149 um

m__.___

Ny / /
0
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IV.3.5. Cyapdar KHcaoTa

Kumésuit To3a cynbdar kucnora H,.SO, (6owkaya ainrran-
Ja MOHOTMAPAT) MOMCHMOH PaHICHU3 CylOKAukaup. Kaaum 3a-
MOHJIapAa TeMHUp cyabdaTthu Ku3aupnb H,SO, onnHranauru
YYYH YHU «KYNoOpoc MOiK» aed® XxaM I0pUTHUIALM.

CynbdaT KUCNOTAHUHT MY3/aLU TeMIepaTypacu YHHUHTI Tap-
KUOuaaru cynsdar auruapui Mukaopmura 6ornuk o6yaaam. IV.2-
pacMaa H,0—SO, cucremacuHuHr ¢asanap avarpaMMacu Ke-
Tnpunran Aﬁcuuccanap ykura SO, HUHT HOU3 MHUKAOPH Ba
OpAMHAaTanap YKura CyrKJaHWIU TemnepaTypacu KYMWITaH.

t°c
40 =

20

i\ [
AVHE
RYE
-20 b I
RIEEE
I S B
.40 | '
R/ !
g e U By
- t
oo
-60 |- Lo '
P
B
- " \
T R
'80 | & J 1 | Il | | L3N | U 1 ' &
20 40 60 80 100
%S0,

1V.2-pacm. H,0-SO, cucremacuHuHr dalanap AMarpaMMacH

JAuarpamMmMagard MAKCHMYM YH3UKJIapH Cyab(haT KHCAOTA THI-
PaTJapHHUHT CYIOK/IaHHULL TeMTIiepaTypallapuHu Kypcataay. Ma-
canaH, H,SO, Mosornaparu 10,38 *C na myanaitau. Y cys 6u-
NaH a3eoTporN 3pUTMA XOCU Kunaau. by azeorpon 3puTMa Tap-
kubuaa 98,3 % H,SO, Ba 1,7% H,O 6yau6, y 338 °C na
KaliHainu. H S0, - H ) —36, 7°C na napyajaHuil 6WIaH Cy-
roKnaHaau. H SO 4I-i O 3ca —25 °C na cywkytaHanu. KoHieH-
TpJiaHraH cynb(ba'r Kucnmanunr conmiutTupma Maccacu d=1.84
r-cM~.Y cyB 6unaH xap KaHzait HUc6aTaa apanaluanm.
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CynbdaT KUCIOTAHUHT NEKTP YTKA3yBYUAHINTU YHUHT Tap-
kubusarn H,O Ba SO, mukaopnapura 6ornuk. Tapkubuaa 20—
30 % H,SO, 6ynraH 3p1TMa 3HI I0KOPH /EKTP YTKa3yBYaHIHUK-
ka 3ra. Ly cababny akkyMyasitopsiapaa wyHaan KOHUEHTPaLK U
cynbdaT KMCJIOTa 3pUTMACH HUIIaTHIAAM, YYHKH WYHAAH KOH-
uentpauusau H,SO, apurmacuaan QoiaanaHuiaraHaa akkymy-
JIATOP 3HI KMYMK UYKM KAPLUMJIMKKA 3ra Oynaau.

CynbdaT KHMCAOTA Kyuay KUCNOTaNapaaH xucobnanaau. Y
MKKU HErn3nH. JIeKMH YHUHT OupuHYKM OOCKUYAAru AUCCOUM-
naHuvwu Kapuib 100% ra sakuH; MKKMHYK 6ocKUuna aca:

+1. 2-
) = IH 1[8?4 ] = 1,29, 10-2
(HSO3]

ra TeHr; OMHoOOGapuH, cyabdar KUCAO0Ta Y3IUHUHT MKKHMHYH
0ocKHyoary AMCCOLMIAHUMIL KOHCTAHTACHUTIa Kypa ypTaya Kyu-
[ary 3eKTpoAUTAUp. Y ¥pTa cyabdaraap Ba ruapocyibodar-
nap Xxocun kunaau. Tosa cyabdar Kucaoraaa Mypakkab my-
BO3aHaT XOJaThapu Ky3aTtunaau. MacanaH, y3-y3MaaH UOH-
JIAHHLLL:

2H,S0, = H,SO; + HSO;
ruapaTtnaHvull Ba ACrHapartjiaHUilLL
2H,SO, = H,0* + HS,0;

2H,SO,=H,0 + H,SO,
H,SO, + H,S,0, =H,SO; + HS,07 Ba xoka3so.

Cyasdar KMCNA0Ta MOJEKY-

Jlacuaa OJITUHTYIYPT aTOMH Sp3- ,

s”

Moaexynanaru SO,~? rpynna
KMCMaH CHUKWJIFTAaH TeTpal3ap
1IaKjaMra ara.

Cynbdar KucnoTa Tynapmaa- H
ri SO,~? aHHOHH 3Ca MyHTazaMm
TeTPa3APMK LUIAKJIIra 3ra,
by voHaa xap 6up S—O 60Fu
3JIEKTPOHJIAP AENOKANJAHUIIN HaTHXachaa OMp Xxu y3yHIUKKa
Ba OOFJIAHUIU 3Heprusicura sra o6ynaau.

§—28 H3

/

\O/H
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- q2- Tapkubuna 93% naH optux
O H,SO, 6ynran cynsdat kucnora
: SPUTMACHHU YYSAH MAULUAA CAK-
I JAaw Ba TawMil MyMKHH. Cyib-
l ¢daT KUCNAOTAHHKHT CYIOK IpUTMAa-
JIapy KYPFOLLIMH HAULIJIApAA CaK-

0= »:,S \0;1%, nasagu. CylonTUpWITaH cynbdar
e 3 KMCJIOTa OflaTAArH TeMInepartypa-
0’ 109°28 Aa TeMup OunaH peakuuvsara Ku-

- - pPULLAOH.

KoHueHnTpaanraH cynboar
KHUCJIOTA y3Mra HaMHH AXIUM TOPTAAM, LUYHUHT YUYyH IKCuUKa-
mopaapda KYpUTyBuu cudaTnaa, KOHIEHCAUHs peakLusaiap1ia
3Cca HaMHU TOpPTHO oayBuYM Moaaa cudaTHaa ULLIATHURAOU.

CyabdaTt KHCA0TA OKCHIUIOBYH XOCCANAPHH HAMOSH KHIAIH.
Cyoatupuirad cyab(daT KMCI0Ta 3pUTMAcHIa OKCHIUIOBYH
3appaya Ba3ucdacuuu H* monnapu 6axapanu. MacanaH,
CYIOJNTUPWIrad cynbdar KUcnorta pyx 6minaH peakuusara K-
pHULITaHAAa BOAOPOA aXpanub unMkKaau.

KoHueHTpnaHraH cyabpar KUCJ0Ta KU3AUpWIraHaa MeTal-
Jlapra TabCcHUp Kuiaau. by xosna okcumiosum 3appaya pa3uda-
cuHU S*¢ atomn 6axapanu. KynuHuya cynsdar kucnora SO, ra
Kagap Kautapujianu.

Cyabhar KHCI0Ta CAHOATAA HUTPO3a Ba KOHTAKT yCyJUlapH
6unaH onnHaau. Mkkana ycynna xam nactnab nupur €K oJi-
THHIYTYPT €HAMPUNHO SO, Xo0CHa KWJIHHALH.

XX acpHuHr 20-itunanapura Kamap cyiabdaTr KMCAOTaHU
OJIMIL Xapa€HU HUTPO3a YyCyaHu OUNaH KyproliMH KaMepasna-
pHMAa aMaira OlUMpHIap AU. SHAWIKUKAA Oy ycys OutaH KUC-
J10Ta ONMLL Maxcyc MuHopanapaa onub 6opunaau. Ly caba6-
v 6y ycyn MHHROpa yCyaH HoMu OunaH ioputwiaau. by ycynaa
KaMepasapaa Ba Oapya MMHopanapaa rai ¢asana Kymuaaru
peakuus 6opanu:

2NO + 0, — 2NO,

Kamepanapaa [nosep MuHopacuia cyiok Ba ras ¢asa yerapa-
cuia:

SO, + H,0 —» H,S0,
NO + NO, + H,0 - 2HNO,
H,SO, + 2HNO, —» H,S0, + 2NO + H,0
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peaxuusuiap 6opaau. I'eit-Jlioccak MMHOpacuaa Ba KaMmepasapaa
CylOK Ba ras ¢aza uerapacuia:

NO + NO, +2H,SO, — H,0 + 2NOHSO,

peakLHsACH coaup 6¥aub, opasimk MaxcyJJOT — HHTPO3HJ CY/b-
¢dar kucaora (NOHSO,) xocun 6ynanmu.
FmoBep MHHOpacHaa Ba Kamepajiapaa cyiok ¢asaaa:

2NOHSO, + H,0 — 2H,S0, + NO + NO,

H,SO, + 2HNO, — H,SO, + 2NO + H,0

peakuusnap coaup 6yau6, Hatuxana 80% nu cynbdar Kuc-
JIOTa XOoCcun 6ynaau.

KouTakr ycyamaa 3ca cynbdur anruapua 450 °C nga kara-
nusatop (V,0,) MWTHPOKHIa OKCUMNaHub cynbdaT aHTUA-
puR xocun 6ynamu, cyurpa SO, 98% nu H,SO, ra oTtunanu.
HaTuxana «oneym» onvHaau.

IV.3.6. TuocynpdaTt KHCIO0TA

Bonopon cynbdun 6unan cynsdar anruapua —78 °C aa
peakuusra kupurthaca, Tvocyabdar kucnora H,S,0, xocun
6ynaau:

H,S +SO; —» H,S,0,

Ounaraaru Temneparypana H,S,0O, 6ekapop Mmomaa y napua-
NAHAJM:

H,S,0;, - H,0+8S0, +S

JlekuH yHMHr Ty3napu — THocyinbdatiaap 6apkapop Moa-
nanapaup. Hatpuit THocynbgar Na,S,0, onatna runocyasdpur
HOMHK OunaH oputTHanG, pororpadpusna, pukcax cudaruaa
ULLNATHARAHM.

TuocynbdarnapHU XOCHA KMAMUIL YYYH HATpUi CyabPUT
3PHUTMACHUTIa OJTUHIYTYPT KYKYHH KYIIHO KaHHaTUIAOM:

Na,SO, +S — Na,$,0,

Tuocynedar non — §,07" Tapkubuaaru MKKuTa S aToM-

napuaaH OMpPHHMHI OKCHIJIaHHMII gapaxacH +6 Oynaub, HK-
KHHYMCHHUKH —2 nup. Hatpui THoCynbdaTr CyBau 3pUTMa-
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cuaad Na,S,0,-5H,0 xonuaa xpucrannaHaau. YHU KU3au-
punraHaa (CyloknaHuiu temneparypacu 48 °C) cyscuanaHaam
Ba MapuanaHaim:

Na,$,0, -5H,0—1%°C _;Na,s,0, —-220°C ,

20°C_, Na,S, + Na,SO,

S,0%" aHMOHM TeTpasap Ty3WUNUIUMra 3ra:
_ ~2-
O

: 0,148 HM
I

/ Qﬂﬂ

= =

TexHukana xnopau Momaanap TabCUpHIA OKaAPTUPHITaH Ma-
TOJIApHHU XJIOpAAH TO3ajall YYyH HaTpHil THocyabdaT Kysia-
HWIALM:

Na,$,0, +4Cl, + 5H,0 — 2Na,SO, + 8HCI

.HIyHUHT yyyH HaTpu#t THOCYAbdaT «aHTHXJIOp» HOMU OH-
naH xaM wputunaau. Gortorpadpusina Na,S,0, HHHT KYANaHK -
WK KYHMHUIArM peakUuusara acoclaHraH:

AgBr + Na,S,0, — Na[Ag(S,0,)] + NaBr

Hatuxana dbotonnactuHkamga opTHO KonraH Kymyu 6po-
MU IOBUAUO KeTalu.

Hatpuit TMocynbdaT aHaIMTHK KUMENA OKCHIUIOBYMU Ba
KaHTapyBUMNIapHU MONOMETPUK YCYNIa aHUKJIAll YYYH MLIJIa-
THUAAAK. YHUHT Hod OuslaH peaKUMSICHHM KyHWaaruya €3uil
MYMKHH:

2Na,S,0, + I, - 2Nal + Na,S,0,

Peakuusanga NaJ 6unaH 6upra HaTpui TeTpaTHOHAT
Na,S,O, xocun 6¥naau. Cysna axuu spuitauraH 6y Ty3HUHT
Ty3unuw popMynacuuun Na—O,S—S—8—SO,—Na waxnu-
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ga €3l MYMKHH. IIOJHTHOHAT KHCAOTAJIAPHMHI YMYMHUIA
¢opmynacu H,S O, waknuna udonananaau (x =3; 4, 5; 6;
7; 20 raya).

Terpatnonar kucnora (H,S,0,) xaM nonutHoHaT Kucno-
Tanap KaTopura KupaaH.

OATHHIYTrypTHHUHT Oapua KHCIOPOMUTH 6upuxmanapu Ba
ynapHUHT TaBCUHUIt xoccanapu 1V.2-xaaBanna KkenTUHpUIraH.

1V.2-xcadsan
OaTusryrypTHEnr 62330 KHCIOPOANN GRPHXMANAPHHNAT XOCCANAPN
OnTHHIY-
IYPTHHHT ArDeraT KotHiu KantHawu
®opMmynacu| oxcHa- PaHru | Temneparty- | TeMneparty-
XONnaTH . .
NlaHHW pacu, ‘C | pacwu, *C
oapaxacH
KOBOK, _ _
S,0 +1 ra3cUMOH paHIAH
(SO) +2 “__m w_n» * — —
S,0, +3 KATTHK, 3aHIOpH -_ —
SO, +4 raacMMOH PaHICH3 72,5 -—10,0
SO, +6 KATTHK, PaHrcU3 16.8 44.8
WIrHaCHMOH
5,0 0, +2 kpucrannap | COPHK — -

IV.3.7. OATHHIYTYpTHHHAT 601IK3a KHCAOPOATH GHpHKManapH

Monucynsdun xucnorara —40 °C ga SOCI, 6unan Muwos
GepuiraHiaa capuK pPaHIIM MrHaCMMOH Kpuctaulap — S0
XOCWI1 KWJIMHIaH:

SOCl,

H,S (CS; MyxuTHaa)

»HCl +S,0

by Momaa TOXCHMMOH TY3WJIMLLTra 3ra:

S\\s/ ¢

s~ is/
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JAutnonaraapra NaHCO, tabscupuaa NaHSO, — cyandok-
CHJIAT KUCIOTAHUHT HOPAOH TY3U Xocua 6ynaau. by xucnora-
HUHT $a30BUN TYIUJTULLMU:

0
H—0—S_ = S(OH),
H

X0/MW[a aKC STTUPUAHIUK MYMKHMH. by Moana aermaparnaHu-
WY HaTUXACHAA THOCYAbdAT KKcaoTara ainaHauaum:

2H,S0, — H,S,0, + H,0

CyabduT KHCnoTa Tyanapura MnO, TabcUpraa JHTHOHAT
KHCAOTa TYIIAPUHHU OJIKIL MYMKHH:

SO + MnO, — MnS,0,

Kycnora aHHOHM KECHTaH TeTpa’ap Ty3WJIMLIMIa 3ra:

_ - 2-
@) @)
o :S 0,215 Hn S/O
o/ > o

h— L

by Momnanapra cyabhart KKCA0Ta TAbCUPHUIA IHTHOHAT KHC-
nota H,S,0, HY OonuLl MYMKHH.

by kucnota Xynma Kywiu KMCAOTalap KaTopura Kupaau,
JIeKUH (akat IpuTMalapaariHa MaBXya, OKCHMIUIOBYMAAD Tab-
cupura 6apkapop.

Cynbdar anruapua SO, ra o3oH Tabcup 3TTHPHG S,0,
oupukmacu onuHraH (0 °C na cyronanu Ba +40 °C ga cybnu-
MaTaAaHaAHN), YHUHT KUMEBUH TYIUIULIMHNA KyHMIAruya Tac-
BUpJall MYMKMHH:

N OO

S S
o7 ~o0— Yo

By oKcHMA MOICMMOH CYIOKIMK 6¥116, acTa-CeKUH KUCIO-
poa aXxpaTub napuyanaHanu.

118

www.ziyouz.com kutubxonasi



ONTUHIYrYpTHUHr Kucnopoara 6ot 6ynraH Gupuxmana-
puaaH SO, HU Cyab(UT aHTUIPHAra BaKyyM OCTHAA KHCJIO-
pOA MUUITHPOKKIAA KYYCHU3 3JIEKTD pPa3psiy TabCHUPUAA OJKIU
MYMKHH;:

S0, + 0, —XC ,50,

€KY (PTOPHUHT KOHUEHTPAAHraH cynbdat KucaoTara TabCUpH
HaTHUXACKHIA XaM OJIMII MYMKHH!

F, + H,SO, — 2HF + SO,

YHUHT KUMEBMM TY3WIMIUK KyHuaaruua: \S/ |
By nepoKCUAHMHT cylonuiu Temneparypack 3 °C  _Z \\
(napyanaHum 6unaH conup Oynaan):

450, —*% 25,0, + 0,

SO, Kyunu okcumnosuu, yHMHr Tabcupuaa Cu(Il) Cu,O, raua,
Mn?* uoun MnO,~ rauya okcuanaHaau, OyHAa napyajaHuULI
A3BOMMAA XOCHJ 6YNraH KMCAOpOA OKCHILIOBYH Ba3H(aCHHHU
Oaxapaau.

ONTHHTYTYPTHMHT KYN MUKIOPAA KMCIAOPOA TYTraH OUpHUK-
mManapuaaH S,0 , XaM MabilyM, YHUHT Ty3WIMIU (opMynacu
3ca KyrMuaaruya aed TaxMUMH KUJAUHAAM:

O
\S/O °\ /0\

OJTHUHTYTYPTHUHI 3pUTManapuia XOCU KwiaauraH Ou-
PUKMaIapMHU OUp Heya Toudara OVaniL MYMKHH.

1. H,SO, roudacuna:

n =2 — cyaxbOoKCHI KMCJIOTa Ba YHHUHT Ty3JNlapH,

n =3 — cyJb(PHUT KUCJIOTA BAa YHUHT Ty3anapH,

n =4 — cyabdart Kucnora Ba cyabdarnap,

n =5 — nepokcocysbdpat —Kapo KHCJA0TACH TYFPHU KeJiaau.

2. H,§,0, Toudacwura:

n =2 — THOCyAb(pHUTAAP,

n =3 — THOCYyAb(daTnap,

n =4 — rnapocyibUT €KH IUTUOHHUTAAD,

n =35 — nupocynbdurnap,

n =6 — nMUTUOHATAAp,

n =7 — nupocynbdarnap,
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n =8 — nepokcocynabdaraap MocC Kenaau.

3. H,§,0, Toudacu(noamrnoHatnap)ra:

n =3 — TPUTHOHAT KUCJIOTA,

n =4 — TeTpaTMOHAT KMUCAOTA,

n =5 — NEeHTAaTHOHAT KHUCJIOTA,

n =6 — reKkcaTHOHaT/iap MOCAMP.

S1Ha Oy Tondanapra Moc KeaManarraH rnepoKCcoTeTpacyib-
¢ar kucnora H,5,0 , Hu aikTub yruil Kepak.

CaHab y'rmlraﬂ Tomba.napnam 6ab3u MyxXuM Xocuaanap-
HUHI OJIMHULL peakuusiiapy CXeManapuHU KeJATHPAMHU3:

2- 2- §.C
[s,0.] < M_"O’ [s0,]—3Ch , [s5,0,]*
A 4
2. &/ S 2-
[s0]” & % [s,0]
</ 3
LoV
[s,0]"  [s,04] 5.0 "
SO
7%‘
,\-Y"ls H,S,O, (rvocydatnap)
v ©
s0,” - I*H:O
ST,

Kucnoponnu 6unap 6upukmanap (S,O ) HM Kyihuaaruya
rpynnanail MyMKHH:

. n=1 Ba m=1, 2, 3, 4 nap rpynnacu (SO €éxu §,0,, SO,,
SO, Ba SO, nap);

=2, m=1 (S, O) m=3 (S,0,);

3. n=2 m=7 (S
4. n=3, m=I| (ISOm)
5.n=8, m=] 6y11ra}ma S,O HM onamu3.

IV.3.8. OXTHHIYTYpTHHHF ra10reHHA Ba OKCHIANOTCHHAIADH

OATHUHTYTYPTHHUHT 3HT KYN TapKaIraH rajlorelJii O6MpHK-
Manapu yHuHr xuopnu 6upukmanapu (S,Cl, SCI,, SCl,)
xucobnaHanu. ONTHHIYIypT MOHOXIOPHA S, Cl , CYIOKJIaHTHPHII -
raH ONTUHIYTYPT YCTHAAH KYPYK XJIOp yrxaaum Hynu 6munan
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xocun KuianHanu. S,Cl, KOBOK paHr Ba €KUMCH3 XUIUIH CYIOK-
auk, yYHUHr (0 *Cpnaru) conuwtupma maccacu 1,709 rrem—3; y
CYB TabCUPHAA NMapyaaHaaH:

S,Cl, +2H,0 = H,S,0, + 2HCI

H,S,0, = H,S +S0,; 2H,S + S0, — 35 +2H,0

S,Cl, ¥3una onTuHryrypTHu sputanu. Ly cababan 6y monna
KayuyyKHM ByjKaHnawaa vuatuaaau. S,Cl, npod. M. A. T'ny-
XOB ycyau 6ynnua d-anement (Ti, Mo, W, V Ba xoka3o)nap-
HUHT pyZalapvHK NacT TeMneparypana xaopau 6upukmanap-
ra anaHTUpMILAA XaM MLLIATUIAAM.

Ontunryrypt auxaopua SCl, — KHU3KUA PAHINHU CYIOKJIMK
©ynub, YHMHI coauwuTupma maccacu +15°Caa 1,662 rem—3;
cyloKaaHuw temneparypacu —80 °C; KaitHawl TeMneparypa-
cu +59 *C. OntuHryrypt tetpaxyiopua SCl, — CylOKJIHK; YHUHT
cylokKnaHuw temneparypacu —30 °C ra TeHr.

OATHHryrypTHUHr Oemura ¢ptopau OGMpUKMACH ONMHIAH:
S,F,; SF,; SF,; SF; S,F,,.

ﬁynapnau: S,F, — panrcus ra3, —120,5 °C aa xoraau Ba
—38 °C na cyokaukka aitnadHaaun; SF, — panrcus ras, —35°C
Aa CYOKJIUKKA awnaHaau, SF, — panrcu3 ra3, —40,4 °C na
CYIOKJIMKKA ainaHaau Ba — 124 °C na KaTTuk XoJsaTra yTaau;
SF, — panrcus ras, y 6ocum octuaa —50,5 °C aa cyloxiMkka
aitnananu sa —63,8 °C na kortaau; S,F,) — paHIcu3 CyloK/uK,
YHUHT conuutupma mMaccacu 2,08 r- cMm—3, —55 °Cna My3naii-
auv Ba +29 °C na xaiHamam.

OATHUHTYrypTHUHT PTOpnu OMpUKManapy UMHAA OJITUH -
ryrypt rekcadprtopua SF, oKkopu KydnaHuw 6unaH
HLULIaAAYMIaH 3IEKTP KypHaMalapuia ra3CMMOH H30JITOp CU-
¢daTvaa vuuiatuaaay.yY KMCaopoana XaM, Boaopoaaa XaM €H-
MaWau; y Xxuacus moaaa 6yaud, 3axapau xam amac.OnTHHry-
rypt rekcadTopua OJTHHIYIYPTHHUHTr ¢TOop OunaH OeBocHuTa
OMPHKHUILIHKIAAH XOCWUN Oynanu.

OntuHryrypt TeTtpadtopun SF, Typau moaaanap-
HU ¢Topnawna GropnoBun BocUTa cudaTtuaa KyJUlaHWIaau,
YYHKH PTOPNAHYBYHM MOAJAHMHI KHUCJIOPOA aTOMJIapM YHHHT
HMIWITUPOKUAA GTOp aTOMIapura aliMalurMHaad. MacanaH, MO-
nubaeH Ba ypaH okcuwiapu (MoO, sa UQ,) ra SF, tancup
atranaa ynap MoF, sa UF, Tapkubnu ¢ropumaiapra aitnaHanm.

ONTHHrYTYPT TeTPaPTOPHAHUHT OJIMHULU PEaKLUMACHU TEHT-
JIaMacHu:
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3SCl, + 4NaF — SF, +$,Cl, + 4NaCl (70 —80°C)

OntuHryrypr 6pom 6unan ¢daxar 6upruHa GUupukma —
ONTHUHTYrypT MoHo6pomua S,Br, HU XOCHT KHRadH.
S,Br, KYHFMp paHriun CylOKAHK, YHUHT 20 C naru conuuiTup-
Ma Maccacn 2,635 r-cm—3, Kot TeMneparypacu —46 °C.

ONTUHIYIYPTHUHT OUpP Heya OKCUTATOreHUMLIAPU MABIyM.
bynapnan dakaTOKCcCUXNopHUANTapUHU KYpUDO YHKAMU3.

|. SOCI, — THOHHWA XN1OpHA, PAHTCU3 CyIOKIHK 78,8 °C na
KanHanau Ba —104,5 °C na xoraau; 0 °C maru conuwiTupma
maccacu 1,656 r-cm~=2.by momna kypyk PCl; 6unan SO, HUHT
y3ap0O TabCUPU HATUXACUAA OJIMHAAMU:

PCl, + SO, — POCI, + SOCI,

TUOHU XJIOPUA OPraHUK MOAJANAPHHU XJAOpJalila HUULIATH-
Nagu.

2. SO,Cl, — cynbdypus X10pHi, PaHICH3 CYIOKIHK, 69,3 °C
Ja KaitHanau, —54,1 °C ga koraau, yHuHr 0 °C garu conuiu-
tupMa Mmaccacu 1,708 r-cm~3. by Moanana ONTHHCYTYPTHUHT
oKcuAnaHMui aapaxacu +6 ra teHr. CynbdpypHun X10pHa Cylb-
buT aHrUMaApHUAra XJ10p TabCUP ITUIUUAAH XOCHA 6Ynaau:

SO, + Cl, —X™M¥P__, 50 Cl,

CynsdypHn xn0pua HaM XaBoAa TYTAaWAMIaH CYIOKJIHK, ¥
CYB TabCUpHMIA NapyajaHaIM:

SO,Cl, +2H,0 — H,S0, +2HCl

Jlekux 6y peakuusi KAMTAp XyCycHUSITra 3ra amac.

3. HSO,Cl — xnopcynbdPOH KHUCIHOTA, PAHICHU3 Cy-
IOKJIMK 6ynu6 yHUHT 0 °C maru conumtTupma maccacy 1,784
r-cmM~Y; 152 °Cpa KastHaitan; —80 "Caa KoTaau.YHUHT Ty3K-

O
Ho>s’< AaH ubopar.
Ct” "o

XnopcyabdoH kuciaora SO, 6unaH HCl HuHr 6eBocuTa
OupukuLKMaaH Xxocun 6ynagu:

SO, + HCl — HSO,CI

XnopcynbPOH KUCNOTA HAM XaBOAa TyTaiaM, YYHKH y CYB
OunaH peakumsara KHpuMaau:
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HSO,Cl + H,0 —» H,SO, + HCI

XnopcyabPoH KKCAOTA OpraHUK CHHTE34a KY/UTaHUAALH.

IV.3.9. OATHHIYTYPTHHHT 230TIH OHPHKMANapH

ONTHHTYTYpT a30T OMnaH 6Mp Heva OUpHKMa XOCHUNT KKUa-
au. Ynapuunur tapkubu (SN) ; SN, S N,, § N, dopmyna-
nap 6unad udosanaHaiu.

SN, cyloK xomaraar OATHHTYTYPTHUHI aMMuaK OunaH
¥3ap0 TabCUPHAAH XOCUA Oynaau:

10S + I6NH; — S,N, + 6(NH,),S

ONTHHTYTrYPT TETPAHUTPHUIA — CApPUK KPHUCTALI
Moaaa 6ynn6, +178 °C ga cyioknaHaau. Yraepon cynbpuana
IPUAAH.

SN, — 3HA0TEpMHUK MOALa OYNTaHIHUIH YUYH KM3AUPTraH-
Ja NMOopTianin:

SN, - 4S+2N,, AH® = —535,6 kX - Mmonp™

1V.4. CEJIEH

Bearucu Se. Z=34, atoM Maccacu 78,96 Tabuuit usororn-
JJADMHMHT Macca coHnapu: 74, 76, 78, 80, 82. DnexTpoH KOH-
durypauusicn: KLM 4s24p°.

Tabuaraa rapxaanmu. CeneH tabuatna metannap 6unaH
OMpPUKKaAH XoJsaTaa (ceseHUAnap xonuaa) cynbpuaiap éwiaH
Oupraniuvkaa yuypamau, Y4yHKM aWHU METAJUJIHMHI CeNIeHUIH
YHUHT cynbduau 6unaH usomopdpaup. Macanan, ceneHumiap
TeMup Konuyenanu FeS, Mmuc konuenaunmu CuFeS§,
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Bapyx cyabdun ZnS pynanapura apanaiurad 6ynaam. by
MUHepaU1ap Kyianpuiaranaa ceiaeH SeO, X0anaa pyaanaH yu-
kM6, SO, 6unan O6upra yaHr Kamepacura yraauM Ba KaTTHK
XUCM OynraHu y4yyH nactra uyyku6 konaau. byHaaH taluka-
pu, SeO, 6unan SO, ypracuaa 6opaauraH peakuus HaTHUXKa-
CHIa 3PKHH ceneH xocun 6ynaau. llly cababau apkuH xonar-
4a axpanaub yukkaH ceneH cyabdar Kucaora uwnad yuka-
pHlI XapaéHuaa KYPFOIUMH KaMEpaJlapMHUHI OanyMKIapu
Tapkubura yraau.

CeneH MUHepannapUHUHI €AFU3 y3¥ HUXOATAA CHiIpak
yupaitau. CeneHHMHT Tabuaraa yypaiauraH 6 Ta usotonu 6op.
YnapaaH 3Hr Kyn tapkanraHu °Se 6yau6, yaHuHr yMyMuUit MUK -
nopH Tabuaraaryd cefleHHUHr 79,9% MHM TalIKWI KWIaaH.

Cenennu nactnab 1817 innna «KyproiuH KaMepa banuu-
FunaH» bepuennuyc tonras.

Onuuumn. Cened cynbdat KMCA0Ta ULLA0 YHKapHLL 3aBO-
JUHHHI YaHT KaMepacuia TYTHAMO KoJraH MoagajapiaH Ba
KYPFOLUUH KaMepATapHUHT OalyuKjaapuiaaH axpaTtub onuHa-
av. DyHMHr yuyyH Oy moazanapra KOHUEHTpPJAaHIraH KaWHOK
cynbdaT KMCNOTA Ba HATPUIN HUTPAT apaialliMacy Kyluujianu,
HaTWXaja Vyiua mopaanap Tapkubuaaru ceneH OKCUAaHUO
ceneHUT kucnora H,SeO, ra ainaHaau Ba s3pHTMara yranu.
CyHrpa 6y 3puTMa OpKaJM CYyAbOUT aHTUAPHUA YTKa3WIUO
H,SeO, uu 3pkuH ceneHra Kaaap kainrapunanud. Xocuua 6yarax
CceJieH KM3WI paHriv YyKMa XOoauaa Uaviu tydouna nuruiaau.

Xoccanapu. CesieH xaM Xyaau ONTHHIyrypT kabu 6up Heya
WAKA KYPHHHUILUKWIA 3ra: YHUHT MUKKUTa KM3WI paHIJIX MeTaJul-
Mac MOAMPHUKALMACH Ba OUTTA KYJIpaHT METAUICHMOH MOJU-
dukaumnsacu 6op. Merannmac moaudukaunsiap Metactabun
6yiraHu xonaa, MeTAJUICUMOH Moaudukauus dapkapopaunp.

CylOKJAHTUPUITAH CEJIEHHHM Te3 COBUTHII HAaTHXacuia
KH3FHLI-)XXHUTappaHT AATHPOK CeJieH OJIMHaIH; OYHH XOBOHYA-
3 SHYMLI OPKAMM KU3HUJI PAHIJIM CEJIEH KYKYHU XOCHJ KWIH-
Hanu. CeleHHUHT CyBla 3pHiiauradH 6MpUKManapuHu KaiTa-
PHLU €KU ceneH OyFapyuHH Te3 COBHTHILU HATHXAcHlIa FOBAK
XOJAaru KM3wa KykyH (amopd, MeTaliMac) cejieH ONWHAIH.
AMmopd ceneH cyBma apumaau, yrnepoa (IV) cynsduana
03pOK 3PMHIU, INEKTP TOKUHHU yTKa3Manau. CeneHHHHr yr-
nepoa (1V) cynbdpumnarn (éxu OolukKa 3pUTYBYMIIApAATH)
3PUTMANAPUIAH OVFUK KU3WI TYCJIM CeJieH aXpaiud YuKaIu.
Arap ku3wun ceneH 150 °C xa y30k BakT ku3nupwica, 6y cenen
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y3uaaH Kyn UCCUKIUK YUKa-
pHO, KyapaHr TyClu KpHC-
TaJU1 XOJIaTAArM MeETaJUICH-
MOH ceJieHra ainaHaau. Ce-
JIeHHHUHT Oy MOAH(PHUKALIUACH
bapkapopaup; Y XaTro
yrnepoa(IV) cynbdunaa xam
Xyna 03 3pUiaMn, y3uaaH
3JIEKTP TOKWHH YTKa3alw,
JIEKMH META/UICUMOH CelleH
KOPOHFYIa 3JICKTP TOKMHH
Xyaa Kam VTKa3saam. Arap
ceneHra e€pyriuMk 6epunca,
YHHUHT 3JIEKTp YTKa3yBYaHIU-
™ HuXoATaa (OUp Heya MUHT
Mapta) opTub6 Ketalnu; Ko-
POHFHK XOMIa siHA KaMasiiu.
by xoamucara acocnanu6 ce-
neHnu doroanieMeHTNAp ApaTharaH. 1V.3-pacmaa cenennu ¢o-
To3JIeMeHT cxemacu 6epuaraH. CeneH spUMyTKa3ruy Moana-
JapaaH xucobsaHaaH.

Kyinaoa MetannaMac Ba METAUICUMOH CENICHJIAPHUHTI XOC-
cajflapy TakKKOCJIaHraH:

IV.3-pacMm. CeneHny QOTOINCMEHT.

| — 3neKTPOHA; 2 — CENCHAH APHUM-

§TKa3rny; 3 — MeTana xanka; 4 — on-

THH 3MIEKTPOld; 5 — raJbBaHOMETP;
6 — HYp oXuMH.

MeTanamac KM34n ceneH

KyapaHr METALUICHMOH CeJlcH

Axopd
CS, na xucMaH 3puiau

Kpmctann
CS, na xapaitn6 spumaitnu

bapkapop (t_,...=220,2°C
tn =680 °C)

3uunuru 4,8 r-cm?

MeTtacTabun

3uunurun 4,47 r-cm?

IneKTp YTKA3yBUAHIHIY EPYFAKK

DnexTp TOKHHK YTKazMafan Gepwaranaa opranm

CeneH Y3MHUHI KMMEBHUH XOcCcaslapy XUXATHUIAAH OJATHH-
ryryprra yxwanau. Ogataaru TeMneparypaja CejleH Xaboja
y3arapMaitau. CesieH OKCHIUTOBYM XOcCcanapura 3ra 6yiaraH Kuc-
noTanapaa, MacajaH, HUTpaT KMCNnoTana 3puiau. Xaopua Kuc-
JIOTA Ba CYIOJTHPWITraH Cynb(aT KUCNAOTA CEJIEHIa TabCUP KW~
Mainu. KoHueHTpnaHraH cyabdart kucnora ceneH 6unaH pe-
aKuMAra KupyuwraHaa sgwun tycau SeSO, 3pHUTMAcH XOCHI
Oynanu. 3axapnu.
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HMwxkopnap 6unaH ceneH Kyiuaariya peakuusra Kupuiua-
Oou;

3Se + 6KOH — K,SeO; + 2K,Se + 3H,0

Cenex ranorennap 6unaH xaMm peakumsra Kupniuunb SeF,,
Sel,, SeF,, SeCl,, SeBr,, Se,Cl, Ba 6ouka 6upukManap xocun
Kunanu.CeneH Oupukmanapu xyaa 3axapam. Kyiuaaru 1V.3-
XaaBanaa CejieH raJIoreHUAIapHUHT 6ab3u xoccanapu KelaTH-
pUiTraH.

1V.3-xcadsan
Cenen ranoreHnAnapHuHr 6a13u xoccanapu

Kot Kaiinauw sy
©opmynac TeMmnepatypacH, ‘C | remneparypacu, “C 3uunury, r-cM
ScF, —9,5 106 2,75
SeF, =346 46,6 (cybnumanus) | 2,26 (—35°C na)
SeCl, — 191 3,80
SeBr, - napyanaHany —
Sel, -— - -

Cenen 6unan Na,SO, HUHT ¥3apo TabcupuaaH Na,SSeO,,
SbHU ceneHocynbdar xocun Oynanu. Kaaui umanua 6wnad
ceneH opacuaa ceneHouunanun KCNSe xocun 6ynanu.

Bomopoa 6unan cenex 6esocura 6upuxkub H,Se uu xocun
KHJIaau:

H, +Se —» H,Se — 76,1 xX

LyHuHraek, pyx ceieHuara BoLOpPOA XJIOpPHA TabCHUP 3T-
THpuarasiaa xam H,Se xocun 6ynanu.

Bonopon cenenua KyJuiaHca XWUIUIM, 3aXap/iM, paHICU3 ras
oynub, cyBna axwu spuitnu. H,Se cypaaru apur™Manapaa so-
nopos cyibduira KaparaHia Ky4IMpoK, JMCCOLWIAHAM:

H,Se = HSe” + H'

YHuHr 6y TeHrnamara MyBoGHK AMCCOLMIAHMIL KOHCTAHTACH
K,=1,9-10* ra TeHr. By KUCIOTaHMHT Ty3/1apy — CeJieHHAIap
y3 TapKUMONapHUHU Y3rapTUpHO Typaa.

CeneHn propuanapu MeSeF, Tunaaru, xiopuanapu
aca Me,SeCl, Tungaru komruiekc GUpUKManap Xocun KuIanu.
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CeneHHHHr SeO, Se0,, SeO, Tapkubian OKCHATApHU MaBXYA.
SeO, Kywin OKCHAIOBYM MOAAA.

SeO, oK Tycnu ydyBYaH KaTTHK MOMAAA; ra3s X0/laTHaa CUM-
METPUK MOJIEKYJIAaHU TAWIKUN KWiaau; Oolika Xosnapaa 3aH-
XUPCUMOH Tap3[a MoJUMEpPAAHANM:

O O O
[ I I

\O/sc\o/sc\o/sc\

SeO, cysma ocoH 3pu6 ceneHut kuciaora OSe(OH), Hu
xocun Kunaau. By kucnora spurmanapuaa HSeO,~ Ba SeO,2-
MOHJIAp XOCHJa KHAUO 6ockuuwau guccounnananv. by kucnora
KOHLUEHTpMAAaHIraH X0JlaTAa MHPOCEAEHHUT HOHHU XOCHI
KWUJIaaH.

HSeO, — Se,05™ + H,

CeneHUT KHCNOTa Ba YHUHT Ty3Nnapy Ky4Win OKCHIUIOBYM XOC-
cara Jra:

H,SeO, +4H"* + 4¢ — Se + 3H,0

Wyuuur yuyn SO,, H,S Ba 6owika MoananapH1 OKCHIUIAM -
oK

H,SeO, + 4HJ — Se +2J, + 3H,0

SeF, tapkubu Me[SeF,] 6yaran koMmiekc Xocun Kunanu;
SeCl, 3ca Me,[SeCl] Typaaru KOMILIEKCAap XOCHJ KHJIalH.

[UyHnai kuauob, cesieH OATUHIYTYPTAAH KYpa KYWIMPOK 3N1€KTp-
MycOhaT xoccasiap HaMOEH KWiaau.

IV.5. Teanyp

Benrucu — Te. Z=52, atom maccacu 127,60; Tabuuit u3o-
TOMNIAPMHUHT Macca coHnaapu: 120, 122, 123, 124, 125, 126,
128, 130. Dnekrpox koHpurypauusicu: KLMN 5s25p4.

Tennyp, x¥nuHya, ONTHHIYTYPT Ba CEJICH OUpHKManapHra
apanaiuraH xonaartaa 6vnagu. TennypHUHT MyXyUM Tabuui 6u-
pUKManapu Kymyuw Tteanypuna (reccut) Ag,Te Ba
ontTuH Tenaypun AuTe, (kanasepur), AgAuTe,
(cunbBaHUT) XucobnaHagu. Tennyp siHa MUC, KYpPFOLUHH
Ba KyMYLl cynbduanapy Tapkubuaa xam yupauau. Teanyp me-
TV CylbOUIIapHy KaWTa ULUIALLAA BA 3JEKTPOJAUMTHK TO3a
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MHC oaxliga (aHoa GanuuK Tapkubuaa) KywinmMya Maxcyaor
cudarraa axpanub uukaau. TabuaTaa Te/UTypHHUHI CaKKHU3Ta
M3O0TOMM y4ypalau; yJap MuUMAA SHI K¥n TapkanraHu 'YTe
6ynuob, y Tabuunit TesnypHUHr 34,5% HM TalWIKWA KUAAIM.

Onunumn. Tapkubuaga tennyp TyTraH pyaajlapHU KauTa
vuaw Myau OunaH TeNAypPHMHI CyBla, KMCHOTalapaa €ku
MLIKOpAapia sXuiy 3puianrad 6upuxkmanapu (macanas, TeO,)
XOCHN KHWJIMHAAHK. Arap ojvHraH sputMara SO, obopuica, Ten-
Jyp 3pKHH XonaTtra yTaau.

Xoccanapu. Teanyp onataary laporUTAa HKKHU AJUTOTPOTIUK
waknaa 6ynaau. bynapaaH 6Mpu KyMyLICUMOH OK KpHUCTal
TENYpP — -TEJUIYP , MKKMHYMCH 3CA TYK-KYJAPAHT KYKYH X0Ja-
THaaru B-reanyp wakauanp. LlyHu aiiTHL KepakKH, KyKyH
xonaraaru teanyp amopd mMoanaa 6yamai, y xaM Xyaau Kpuc-
TanAN TeANyp KabM rekcaroHaja Ty3WJHMlUra 3ra. 3axapiu.

Tennyput kucnota H,TeO, ra SO,, SnCl, Ba 6owka
Moajajap TabCHUpP ITTUPMIAraHAAa KYKYH lUaKAKaaru Teslyp
Xxocun 6ynanu. by teanypHu kusaupuu nyau 6unaH Kpuc-
Taln Xonataaru teanyp onvHaau. 354°C ga B-reanyp a-ten-
Jypra Ba akCHMH4Ya a-tesunyp P-rennypra annaHagu. Teanyp-
HUHT 3JEKTP YTKAa3yBYAHAMWUIM €PYFNIUK TabCHPUAA V3rapMaii-
AU (Wwy XUXaTaaH y ceneHaaH dapk Kuiaaau).

Teanyp xyaa Mypt moana 6yau6, spuMyrkasruuynapra xoc
XOCCaJlapHy HAMOEH KUJalH.

Tennyp xucnopoana €KUM XxaBona EHAUPHATAHIA
Tteanyp(lV) okcun TeO, xocun 6ynanu. Jlexun mabopa-
Topusaaa Teanyp(IV) okcua onuill yyyH TeJurypra KOHLIEHTP/aH-
FraH HUTPAT KMCNOTA TAbCUP ITTHpWIanK. bopauio, Teanyp KOH-
LEHTpNAaHraH cynbdaTt KMCIoTana 3puTuaaaurad 6ynca, Kusmun
Tycnu TeSO, xocun 6ynanu. Teanyp MILIKOpAa XaM 3pUALH:

3Te + 6KOH — K,TeO, + 2K, Te + 3H,0

Tennyp ranoreHnap Ba Metajuiap OMAaH OCOH peakiusra
kuprwaam. JlekuH y Boaopoa 6unaH 6eBocuta 6upukManam.
Tennypuunr ruapuau H,Te cybaaru apuTmana sxium amc-
counnaHaau. by MogaaHu XOCHJI KMAKLL YUYH PyX TeJITypHUAra
KMUCJIOTa TabCHP ITTUPUNAAM.

H,Te kynanca xumnu ras; y —1,8 °C na kaiiHaiiay Ba —48 °C
na Kotaau. Boaopon rennypua aHaorepMuk 6MpukMa 6yaraHu
y4yH 6eKapop Monaa; y EpyFIMK Ba HaM TabCHpHIa Napyaia-
Hanu. H,Te Tyanapu Metann teanypuanap KuMMaTbaxo sipum
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yTKasruwiap xucobnavaan. MacanaH, KYpFOIWMKH Teany-
pua PbTe unodpakusun Hypnapra HUCOHATaH Xyda CE3rUp
Moaaa oyaraHnurv cababnun €pyrFank aeteKtopu cudarnaa uiu-
natunan. Bi,Te, Ba yHMHI KOTHLIMAAPH UCCUKJIMK DHEPTHSI-
CHHM INIeKTp 3Heprusicura amnavrupaauraH repmobarapes-
Jlapaa KyJ/UlaHWaaau.

Kucaoponnu bupuxkmanapu. TeO, paHrcu3 KpucTann Moaaa
6¥nu6, cyBna Xyna 03 3puiau; 6yHaa KMCIOTanNMn xoccara ara
6ynraH apuT™Ma xocun 6ynanu; 6y kucnora H,TeO, tapkubra
3ra 6ynub, reanyput kncnora aeb aranaau. Teanypur
KHCJIOTA 3PKHUH X0JIaTaa OJMHIAaH 3Mac; Y HUXOATAA KYyUucH3
KMCNOTAa XUcobnaHaau.

Kyunu oxcuanoByu mMoaaanap (XpoMar KUCIOTa, Nnepxio-
pPaT KUCNAOTA) TABCUPUIA TEANYPAAH OPTOTENNYPAT KUC-
nota HTeO, onunnun mymkux. H TeO, cysaa axwu 3puit-
aU. Y Xyda KydcH3 KUcaoTalapaaH OMpUanp. YHUHI ONTUTA
BOAOPOAM METANATA aJIMALUMHA ONalM; MACaJlaH, KyMyill Tei-
nypat Ag,TeO, Tapknubura ara 6ynanu.

By xucnota 160°C ravya kusnupuiaca, H,TeO, ra aitnana-
au; 300 °C na aca, cysaa apumananraH capuk tycau TeO, ra
yTaau.

Teanypuunr ranorenan 6upukmanapu TeF,, TeF,, Te,F
TeCl,, TeBr,, Tel, Tapkubra ara. Teanyp xnopua TeCl, nuu-
KOPUH METAUIAPHUHI XJIOpUANapd OMNaH KOMIUIEKC Ty3nap
(macanan, Cs,(TJeClJ) un xocun xunaau.

CeneH Ba TeNNYPHHHT HHUIATHIHMHK. Xap AUIK OJIMHAAHM -
raH CeJIeHHUHT ApMH JJIEKTPOTEXHHUKA CaHOATHAA IpUMYTKa3-
ruynap taépnaws yuyH cappaadanu. CesneH y3rapyByaH TOK-
HU JOUMUMN TOKKA alJaHTUPYBYH acbobOnapaa MULIATUIANM.
by ac6o6nap xyna yungamau. CeneH winiia Uunad yukKapui-
Ia xaM kymananaau. llnwara MmuHraan oup ¢ous ceneH Kyum-
Jumy 6MnaH WKWAHMHT paHru ysrapaau. CeneH Maxcyc
nynataap raépnaliaa, KaydyyKHM ByJKOHAAwaa, 6ab3u opra-
HUK MOIJAJIapHH OJULIAA KaTanu3atop cudaruaa xam Hil-
JIATUNAlH.

Xap #nnu Mwnad yuKapmnaauMrad TeANYPHUHT MUKIOPH
100 TOHHara aKuH 6YAuO, cened MMKAOPUIAAH YH MapTa KaM.
Y TexHuKana ceneHra HUcOaTaH KaMpoK KyanaHaou. Arap
KyprownHra 0,05—0,1% Ttenanyp Kywmnca, KYpFOLUMHHMUHT
MEXaHHUK Ba KOPpO3MUSIra YMAAMJIMIMK XOCCaNapH aHuya six-
munananm. Kanaitau 6a66utnapra o3ruHa teanyp KywwiraH-
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na, KOTUHMWIMAHUHI KAaTTUKJAMIY Ba YMAAMAWUIK opTtaaMm. Ten-
JIYPHUHT ¥3M4 Ba TeANypUIIAp SPUMYTKa3ruuaap taiépnaiu-
Ja, WYHHUHHTICK, p€3MHAa CAHOATH Ba UWIHLIA CAHOATHUIAA XaM
KyjanaHanu.

Iv.6. TTIOJIOHUN

benarucu — Po. laBpuit cucremaHuHr VI rpynna anemMeHTy,
TapTUO pakamu 84. Atom maccanapu 210—218 opanuruaaru uso-
TOIUIap¥ TaOUMM palMOAKTMB KATOpJap TapkuMbuaa yupawam,

ylapRaH 3HT TYpFyHU 212 Po (spum emupuaniu aaspu 138,3 cyt-
ka), 1898 imnna I1. Kopu Ba M. Cxnoaosckas-Kiopn ToMo-
HUAaH TonunraH. Ep wapuaa taxmMuHaH 2 - 10-4% (macca 6yitn-
Yya) MaBXyll. INEKTPOH KoHUrypaumsicu [ Xe] 41 '5d"°6s%6p*. KOM-
IHOK KYMYLICHUMOH MeTaJl, MKKHTa: KyO Ba poM00aapukK
KpPUCTA/U1 NaHXkapanap waxkiauaa oynaau (oup ¢aszanaH UKKHUH-
yMcura Yy remnepatypacu 54 °C), t . =962 °C, S5, = 62,8
X - monp! - K-!, okcumnanuiu napaxanapu —2, +2, +4 pa +6.
XaBoaa OKCHINaHaAH, OMpUKMaNapy CyBAU 3pUTMada Kyuyiau
rMOpONU3 peakuuscuaa KatHawaau. Kucnoranapaa apuitam,
BOAOpOA OMiaH ydyBuYaH MAPMA XOcHn Kuaanu. KydnaHuin
KaTopuaa MUC OunaH cumob opanuruaoaH YpuH oJrau

(E} 2. /po = 003 B). Xasona énn6 PoO, — okcuanapu opa-
CMAArv 3HI TYPFYH OKCUaMra ainaHaau. Kaitrapunranna PoO
Ba P0,0, Hu xocun kunaau. PoO, aHoana okCHIUIaHU LM HATH-
xacmla xocun 6ynanu. Po* xocunanapu KHUCJIOTAIUK XyCyCHSi-
THHM aKc 3TTpany. Yykmanap xocun kunuiuaa PoTeO, 6unan
bupranukaa PoPoO, xonnaa Kywanok yykmMa XoCH KHJI&IIK.
Oxcuananuiu gapaxacu +3 6yaraH 6upukmanapuaa acoc
xoccacHU (naHTtaH Ba CED napu kabu) HamMoéH Kunaau, doc-
daTapu Ba oKcanatiiapu CyBAa EMOH 3pHUHAM.
lanorennap 6unaH peakuusira kupuiné Pol’, sa Pol’, nap-
HHU Xocua Kunaau, Pol’, nap tyacumoH 6upukmanapaup, Porl,
Jlap auuaobupukma — Me Pol', nap Xocun Kuiaam.
MeTtannap 6unaH nonoumwap — Na,Po, PbPo, HgPo xocun
Kiwiaan. bouika tyanapuaad PoS, Po S,, P0*? HUHT HHUTpaTAha-
pH, cynbdatnapu, XxpoMatiapu Ba ﬁona'mapu OJIUHTAH.
[MTonouwuit VI rpynnaHuHT oxupru aneMeHTH cudartuaa 6o
rpynmnaya 3/IeMeHTaapura yxiuaiu 66, YHUHT MeTalJIuK Xy-
CYCUATH KyYalHLUK YHAA +3 OKCHIUTAaHHLU Napa’KaCHHHHT Mait-
o 6ynuiuM Ba NaHTAaHOUANApra XaMm KYWHU rpynnajaary Buc-
MYyTra yxwauiury 6unan axpanub typaau.
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[NTonoxun# a-3appavanap oOAMIIHKHT ap30H MaHbau xucob-
naHaam (6epunnuit 6unan apanawimacu). byxna 2'°Po HUHT Ta-
Ouuit eMUpHIMLIKAA XOCH OyaraH a-3appayanap Be Ounan
AP0 PEAKUMUACH HATHXKACKAA HEUTPOHIAp XOCH KWialu, yaap
XaBO KeMaJlapuia UILAATHAAAUraH aToM DaTapesylapuHH sicall-
Ja KyAnaHUnanm.

Vo000

JABPUHN CUCTEMAHUWHT
BEHLIUHYYU IPYIIIA DJIEMEHTJIAPH

V.1. QJEMENTJIAPHUHI YMYMMWH TABCUOH

daBpui CUCTEMAHUHT OEIMHYM Tpynnagaru 3J€MeHTNap-
HW yq rpynnauara 6yaub ypraHvlu aH4ya KyJau:

1) TMnuK 3aementaap aszot N Ba docdop P;

2) MHIIBAK rPYNNAYacH JIEMEHTAAPU — MULLBAK AS, CYpb-
Ma Sb Ba BucMyT Bi;

3) BaHaaui# rpynnayacu 3JeMeHTNapy — BaHaauit V, HHO-
ouit Nb Ba tTantan Ta xakumaru MabayMoThaap 6a¢H 3TUIAAN ~

ACOCHUH Trpynnava 3JIEMEHTAAPHHUHT XOCcajliapy a30TAaH
BUCMYTra YTUMAraHAa KEeCKUH y3rapaau. A30T OAaTaarv wapo-
UTAA peakuusra akTHB KupHwMaiaMrad 6apkapop ras. ®oc-
¢op a3or Kabu dapkapop 3Mac, 6ab3n peakuusiapra Te3 Ku-
pUlLIaAUraH KATTUK XoJaTtaaru Meraanmacaump. ®ochopHUHT
MCTAN XON4aru KYpUHHUIUKM XaM MabiyM. MullibsikaaH BuC-
MyTra yTuiaraHaa MeTajJIKK Xoccajaap Ly Kanap Kydyainub ke-
TalMKHU, XaTTO CypbMa OMAaH BUCMYT MCTaNnap >XyMJjacura
Kupaau. byHuur cababm wiyHaaku, €éHaku rpynna mumaa oup
JJIEeMEHTAAH MKKMHUYM 3aeMeHTra yruaranuaa 6yw d-opobu-
Tannap anexTponnap ounau TVaubd bopaau, 60Ul rpynnaya sne-
MEHTNAapHaa 3¢a 3EKTPOHNap OUp INeMEHTAaAH UKKHHUYH dJie-
MEHTra yTuaranuaa 6y p-opbutannapHu tyaaupubd dbopanu.
byw s- Ba p-opbutannapHuHr coHH 6y d-opbuTannap COHU-
ra KaparaHaa aH4ya KaMm OVAraHJIWry yyyH yjaap T1e31a 2JIeKT-
poHnap 6unaH Tyaubd Konaau; 6y d-opbutannap aca tessa
Tyamaiam (ynapHuHr conu kyn). lly tydainu € rpynnaua
3JIEMEHTIapUia MEeTA/JIMK XOoccanap rpynna4ya u4yuiaa loKopHm-
aH nacTra Tywuiu Taptubuna tesna kyyaind dopaam.

OneMeHTNAaPHUHT METaJJIMK XOccalapu OpTHIUKM OunaH
YTApHUHT HUCOMM nekTpMaHpUitaukiapn KkamMainnbd 6opaau.
Hapxakukar V rpynnaHMHr acocuii rpynmnayacuia a3oTAaH
BUCMYTra TOMOH 3JIEMEHTJApPHUHI HUCOUH 3nekTpMaHpUii-
NTUKnapu kamasau (V.1-xansan).
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A3oTt, dochop, MULIbAK, Ba BHCMYT aTOMJIAPUHHUHT CHPT-
KW NMoFoHacuna GewtanaH (s°p’) anekrpoH 6ynanu. by rpyn-
nayaga P, As, Sb, Bi atomnapu peakuus BaKTHaa y3napu-
HUHT OUD 3NEKTPOHUHHU d-1IOFOHayanapra yTka3ubd, KoBasieHT-
JMKIApUHHM 5 ra eTkKazaau. A30T 3ca 25°3p® 31eKTPOHJIapHHH
3d-noroHayara yTkaza OnMauau, YyHKH OYHHMHI Yy4yH Xynda
KaTrta 3Heprus tanab kuanHaau. HNO, na a3ot typTra KoBa-
JIeHT Ba OuTra MOoH (kamu O6yaub Oewita) OOFNTaHHII HAMOEH
KUJIaau,; y Y3HHUHT OUP 3JEKTPOHUHHU KHUCIOPOI aTOMUra be-
panM; HaTuxama Kuciaopoa MaHdpHin, a30T 3ca Mycbar 3apsa-

t 0O
naHaau: H-0O-Ny o arap n-OOFNaHUIUHU MYHKTHD 4M-
3uK/1ap OunaH ndonanacak, HUTpAT KUCHoTa GopMynacu Kymu-
naruya udopanaHaiu:
>0 = 0
H-—O—N§0 pro— H-—O—N.f\-0

Hemak, azoTt ¥3 6MpruKkManapuaa TypTaaH OpTUK KOBAJIEHT-
JUK HaMO€H Kuamanau (O0yHama HOH OOFnaHuw 3bpTHOOpra
OJIKHMAMNAKN). A30TAAH BUCMYTI2 TOMOH 3JIEMEHTJAPHUHT aTOM
paauycaapn optud6 6opaam; YyHOHYH, a30T aTOMHHUHTI SKKa
6ornaHuwnaru KosaneHT pauycu 0,07 HM ra, pochopHUKH
0,11 uMm ra, MmuwbakHUKY 0,116 HM ra, cyppmanuku 0,134
HM ra Ba HUXoaT BUCMYTHHUKH 0,146 HM ra Teur. A3ot atoMia-
p¥ ¥3apo Xyaa maxkaM y4 Kappaau 6or (N = N) xocun Kuna-
an. N, HUHT aToMaapra AMCCOUMNAHHUIU IHTAIbAUACH P, HU-
KMI3aH TaXMMHAH 2 MapTa KaTTa, luyHaan 6ynranaga xam a3or-
HUHT HOM auru 3,0 ra, ¢pochopHuky 3ca 2,1 ra TEHIIUTH
Tydaiau a30T aTOMUMHHUHI aKTUBAUTKH HOCHOPHUKUAAH KaT-
Tapok, 6ynaau. Moana Ba 3jseMeHT aKTUBAMKIApUaaru ¢gapk
Ly rpynnaga Kyara iKKoJj rawaaHaau. AJOTHUHT KAHHOCHUM-
METPHMK 3JIEMEHT 3KAHJIMIHHU XaM 3bTHOOpra onuu YpuHIH.
A30THHHTI OMp aToMH aTpoduaa ¢pakaT yuTra KMCJAOpPOd aTOMMU
(paouycu KHMuMK Oyamwum cababau) xoisnama onagy; MHllb-
AK; CYpbMa Ba BUCMYT aTOMJIapH y3apo ¢akar sskka 60F xocHin
KAnaau, YIapHUHT aTOMJAapK atpoduaa yyraH OpTHK KUCHO-
pOA aTOMJIapH XOWjauwa oaalu.

by 3neMeHTnapHMHr y3 OMpPUKMaNapuaard OKCHUIAHULLI
aapaxanapy +5 naH —3 ra Kagap 6ynaau. AsotaaH ¢pocoopra
VTUAraHaa 3NMEeMEHTNApHUHT +5 ra TeHr OKCHIUIaHHUIU Aapa-
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Xacy MycTaxKaMiaaHaaMm, NekKuH ¢docdopaaH BUCMYTra yTraH
CaliuH +5 ra TeHr OKCHMAUIAHUII AapaXXaCHHUHI MYCTaxXKaMJIN-
ru kamasau. N,O,—P,0,—As,0,.—8b,0,—Bi,O,— Karopuaa
N,O, nan Bi,O, ra yTunranaa KMCnoTanu xoccanapu cycaiub,
aCOCJIMK XOCcanapy Kydasiiu.

by rpynnaya 3aeMeHTAAPUHUHT +5 ra TeHr OKCHIJIAHHLU
xonatuaaru ruapokcuanapu (HNO,, H,PO,, H,AsO,,
H[Sb(OH),]) na 3neMeHT aTOMMHHUHT KOOPAWHALUMOH COH
KHMITMaTH a30TAaH cypbMara yrrasaa 3 1aH 6 ra Kkagap optanu,
4YyyYHKHU CYPbMa aTOMUHUHT KOBAJIEHT pallycH HUcCOaTaH KaTTa
OVNraHaMury yuyH atpoduiaa oJTUTa KUCIOPOI aTOMU Xoitna-
Ha onaau. by OMpHUKMaapHUHT OKCHIUIOBYHIMK XOCCaNapu
Kynuaaruya: HNO,; HUTPaT KMCIOTa KYy4IH OKCHIUIOBYHM, Je-
KUH opTtodocdat kucnora H,PO, oxcumnaur xoccanapmHu
$akaT 10KopH TemIiepaTypalariHa HaMO€H Kuaagu. ApceHaT
kucaora H,AsO, sa crubar xucaora H[Sb(OH)]) nap kucno-
TaJIM MYXUTIA MabiyM Aapa)Xala OKCHAJIOBYM MOAAAnapiaup.
bewr BaneHTIN BUCMYT OMPHMKMANTAPHU KUCAOTAIU MyXUTAATHU-
Ha 3Mac, MIIKOPHUI MYXUTAA XaM KY4JM OKCHIUIOBUMJIAPAMD.

V rpynmnaiaa acocHit rpynrnaya 3JIeMeHTJIapMHUHT OKCHUI-
NaHULI JapaXaCHHMHT +3 X01aTk a30TAaH BUCMYTTa VTTaH Capu
MycTaxKamiaHa 6opanu. DeMEHTJapHUHI OKCHAIAHUIL Ja-
paxacH +3 xonatura MyBO(MK KeJiaauraH rUApOKCUIIapHU-
HUHT aCOC/IH XYCYCHUSITH a30TAAH BUCMYTra ¥TraH capH Kyuyasi-
am; yyHoHyu: HNO, sa H,PO, kucnora xycycusitura ara 6y1uo,
H,AsO, amporTep xoccara ara (iekuH OyHAa XaM KHMCIOTAIMK
xoccanap ycTyH Typanu); Sb(OH), xam amdoTep moana, aMmmo
YHAa acOC/IMK xoccanap ycTyH Typanu; Bi(OH), aca daxar acoc
xoccanapura 3ra. by ruapokcuiiap Kautapuil Ba OKCHIUIAL
XOCCalapMHK HaMOE€H KWia onagu. OKCUIUTAaHMLI fapaxacu +3
xonataaru As Sb Ba Bi OuprkManapuHMHr KaiTapuiu xocca-
napu As gaH Bi ra yTraH capyu kamainub 6opaau.

V rpynnaHUHr aCOCHi rpynnaYyacMaaru 3JieMeHTaap yana-
PMHMHF BO#OpPOMIM OMpuKManapu (ylapHHHI YMyMHH ¢op-
Mynacu DH,) na —3 oxcuanaHMiu fapaxara 3ra; yJapHMHT
THOAPUANAPY KHMCJIOTA XOCCaJlapUuHKW HAMO€H Kuamanau. by
ruapuanap Kanrapysuunapaup. by xycycusit NH, nau BiH, ra
YTran capu Ky4aiub 6opaam.
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V rpynna 3neMeHTIAPHHHHT XOCCANapH

V.l-xadsa.:

Xoccach N P As Sb Bi
Ep
KOOHFIaaru [-10-2 8-10-? 5-10— 4-10-3 2-10-3
MHKZOpH, %
ATOMHHHHI
atekTpoH  ([He|2572p°I Ne|3s'3p’ ([Ar|3d™454p’ | | Kr|4dSs25p°| [ Xe )45
KoHpHrypa- 6s26p’
LHACH
ATOM 0070 | o110 | o6.121 0,141 0.146
pamnycu, HM
3
>1,. 3B 915 60.4 58.0 52,3 52,0
i=|
Y1,. 3B| 2668 176.7 171.0 158,4 153,0
tm|
Hucbonit
WICKTPMAH-
DMK 3,0 2,2 2 1,9 1,9
(H3M)
-3, -2, _3
Oxcunra- |—1 (—2) ‘+l
HuWw aapa- |+1, +2, +3 ‘+4 —3. +3, +5| -3, +3, +5 +3, +5
KanapH +3, +4, ;_5 ’
+5
Cyoknauui 593 817
Temnepatryp- | —210,0 | (6ocum 630,5 2714
aci, ‘C, oCcTHAA) (6ocumaa)
429
Kaikuaw (KH3un 615
TeMmnepary- | —195.8 | P uuur | (6yrnanub 1634 1552
pacu. *C. OyF1aHKG| KeTHLIH)
KCTHLLIH)
. 0808 |20-24
?_2:1’,"“’ (cytok N, | (ku3w1 P 5.72 6.7 9.8
YU4yH) yuyH)
E3le a8 - - 0,3 0,24 0.2
Conunimp-
Ma Kapuiu- _ .1 0-¢ ()6 105
UTH, 104 35-10 40-10 106-10
Om-cMm.
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Okopuna keatupunraH asor Ba ¢ochop Moananapu Ba
3JIECMEHTNapUaa Ky3aTuaaauraH papknapra kapaman, 0y HKKHU
JIEeMEHT OUMpPUKMaAIapU MHCOH, XaMBOH Ba YCUMJIMKIAPDHUHT
MYXUM TapKHOUM KUCMNApUHU TaLKWI 3TalM.

V rpynnaHMHr €HAaKHU TPYMNNavyacyu 3J1EeMEHTAApU BaHAAU M
V, Hnobuit Nb Ba TanTan Ta d-a3nementnap xucobnavaau. Ynap-
HUHT 3 OMpUKManapuiaari MakCUMaji OKCHIJTaHHUII Aapaxa-
cu +5 ra teHr. V—Nb—Ta karopuna Oy XxoN1aTHUHI MyCTaxKaM-
auru optu6 6opanu. V,0, cysna spuitau, Nb,O, Ba Ta,O, cysaa
Kapuinb spumaitan. by 3neMeHTNapHUHI OKCHUANMAHHKLI napa-
XacH +5 xonarura MyBoduK Kesnaaurad ruapokcuiapy HVO,,
HNbO, Ba HTaO, xyucus kucnoranapaup. beuwnan nacr ok-
CHIUTAHMIU Japaxacura MyBoQHUK KeJaluraH rMaApoKCUIIapH
3ca acocaapaup.

V.2. A30T

Bearucu — N. Z =7, atom maccacu 14,0067. Tabuatnaru
6apkapop u3otonnapu 'IN Ba N 6yaub, !N Tabuaraaru
G6apua a30THHUHr aturu 0,365% uHM TalIKUN KWiIagM, KoJjra-

HU 'IN aup. DnekTpoH koHdurypauunscu K2s2p’.

, A30THMHI MaBxXyuuruuu 1772 itunna . Pesepdopa aHHK-
nagM. 1774 ismnaa JlaByasse 6y anieMeHTra «a3orm» ae6 HoM 6ep-
IW Ba YHUHT MYCTAaKWJI 3JIEMEHT 3KaHAUTUHU UCOOTNALHM.

A3oT Tabuataa 3pK1H Ba GUpMKMa X0naa yupanau. DpKHH
azot N, MoJiekyna Xonuaa, acocaH, armocdepana, Yunu ce-
autpacu (NaNO,), Xuua ceautpacu (KNO,) Ba okcun Tap-
Knbuaa yupaiau. Yunuaa yupaitamrad HapTHil HATpAT KaTjaa-
MM KanuHauru 1,5 kM, 6yitn 200 kM Ba 3uu 30 km amp,, by
MaH6a opraHukK onamMaaH Keaund YMKKaH 6ynuium Kepak, YyH-
KM YHHMHI Tapkubuma iton 6upukmanapu Xam Sopaup. Ep
nyctiaoruaa a3oTHUHT MUKIopH 0,03 Monb yayun ¢ou3sra TEHT.
AtMocdepana a3or xaxm 6yiimua 78,09% Hm, macca Oyinuua
75,53% Hu Tawkun Kunaau. TabuaTtaa a30THUHT 3pKHH X0NaTaa
Kyn ydypauuurura cabad, yHMHr 6apkapop Moaaa 3KaHJIHUTU-
IUP.

Kyéw atMocohepacuaa a3ot MOHAApU OOpaurd aHUKJIaH-
rad. Ypad sa HentyH HOMAM caiépanapaa My3 xonatuaaru
aMMHUAKHUHT OOpJIMTY MABJIYM.

OauHHImH. A30THUHT 3HT KaTTa MaHbau XaBo OyAraHJMru
cababnu yHH xaBogaH oMLl MYMKHH. BYHHUHT y4yyH aBBasi XaBo-
HH KYPUTHO HaMH RYKOTHUIIaAK, KapOOHAT aHIMAPHA 3Ca KaJb-
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LUMHA FUAPOKCUA €KH MIUKOp 3pMTMACHra IOTTUPWUIIAAH, 1LY
TAPUKA TO3ajiaHI'aH XaBO 4YFJIaHraH MHUC YCTHAAH VTKa3ui-
raHAa MUC KMCAOpOAHM y3ura OMpukTUpud® onaau, a3or Ba
MHEPT rasnap 3ca axpanub konaaun. TexHukana a3oT oMLl YUyH
CYIOKJIAHTHMPWITaH XaBOHM (dpakuusnad xannawl ycyauaaH
doinananunanu. lyHaai xonarra KeATUHpUATraH XaBo acocaH
a30T Ba KKCJopoadaH ubopaTJA3OTHHMHI KaHHaUl TeMnepaTty-
pacu —195,8 °C 6yaub, kucnopoaHuku (—183 °C) nan nacrt-
aup; 6MHOBGapHH, CYIOK XaBOAAH aBBaJl a30T, CYHrpa KUCJIO-
poa GyrFnaHanu.

JlabopaTopusiaa TO3a a30T OJMIU YYYH aMMOHHM XJIOpHA
Ba HaTPUH HUTPUTHUHT TYMMHIraH 3PUTMANAPU apaialiMacy

KHU3AUpHIIAIH:
NH,NO, — N, +2H,0 + 3347 kX

A30T aMMHaKHHU XJ10pAy OXakK OmaaH OKCHUAnaill OpKAJIIM XaMm
OJIKHANMU:

2NH, +3Ca0OCl, —» N, + 3H,0 + 3CaCl,

Huxositaa tTo3a a3oT XO0CHN KWK YYYH METAJUIApPHHHT
a3uanapuHui TCpMHUK MnapdyaitdHuliUaaH (boﬁnanauunanu:

2NaN, — 2Na + 3N,

Xoccanapu. Onatoary WapouTaa a30T PaHICH3 Ba XMACH3
ra3. A30T Ba CyIOK, Ba KAaTTHK X0JiaT/ap/aa XaM paHIrcu3. A3oT-
HUHI KPUTHUK TeMnepartypacu Xyaa nact (—149,9 °C); yuu
CYIOK XON1aTra anjJaHTUpUIL aH4Ya KMIMMH. A30THUHI KalHall
remneparypacu —195,8 °C, t°  —210 °C ra TeHr. A30T cys-
0a Xyaa 03 (XaxM XuxaTtunaH 2%) spuian. A30T MOJIEKYJIaCH
MKKK aTOMIAH Ty3uaraH : N = N :. A30T MOJNEKYJacCH HHUXO-
Ataa 6apkapop (auccoumaaHuil 3Heprusacu 940 kX-monp!).
YHUHT TepMHUK auccounnaHuin papaxacu 2000 K ga 5-10
3%, 3000 K ga 0,075%, 4000 K aa 2,9% ra Ba 5000 K ga 26%
ra TeHr. A30T KUMEBHUI peakuMsiiapra KUpUILIMacauK XHXaTH-
JaH HOOMPp rassiapiaH KeMMHIru YpMHaa Typaau, JeKuH 6an3u
MeTa/ulap (MacanaH, AWTHI) OMNaH CAIrMHA KU3AUPWIraHAA
6upuknd Hurpnanap (Li,N) xocun xunaam.

A30T KajlbUMH, aANIOMMUHMI Ba KpeMHMUi#t OunaH dakar
IOKOPH TeMINepaTypana peakumsara kupuwaau. OFdp MetTauiap
(TMTAaH, UMPKOHUHN, XpOoM, HUOOUMN, TaHTaN, TOpPUM, ypaH)
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XaM a30T OuaH HUTpHUIUIAp XOCH KUaaau, NeKHMH Oy HUTpMA-
nap (aifHUKCA, TOPUI HUTPUA) CyBIAA FMAPOJIM3INAHMANIH.

AKTHB a30T. Monekynsp a3oT OpKaIHU 1EKTp pa3psia yTKa-
340 XOCHN KMJMHIaH aTOMap a30T KUMEBUW peakuLUs-
fapra HUXO0SITAa aKTMB KUpHIUAAU. AKTUB a30T OJaTaaru TeM-
neparypaia KucCJopol, ONTHHIYIYpT, CHMOO Ba OOLIKa MoOa-
aanap 6unaH SMpUKaIM.

V.2.1, A30THHHI BOAOPO/LIH OHPMKMaNapH

Ammuaxk NH,, ruapasun N,H, Ba azua kucnora HN, asor-
HUHT Boaopowin 6bupukmanapuamp. ['vapokcunammd NH,OH
XaM a30THUHT BOAOPOANH OMpPMKMaNapU KaTopura KMpaau.

AMMHAK. AMMHMAK TabuaTaa OKCHJI MOAJANApHHUHT YUPHU-
WHAAH XOCHa Oynaau. AMMOHUI Ty3llapura KywWwid acociaap
TabCHUP 3TraHHUIA XaM aMMHMAK XOocun 6ynanu, MacanaH:

2NH,CI + Ca(OH), - CaCl, + 2NH, + 2H,0

AMMHAKJIIM CYB — HOBLIAAWA CMUPTHU KUIAUPHULIU HYIH
6wnaH xaM (naboparopusna) _QJIMHAIM:

NH,OH —— NH, T +H,0.
CaHoaTtna aMMHaK OJIMLI YYYH aCOCHI XOMal€ IPKHH
XoJiaTaaru soaopoa 6unaH azoraup. by MkkM MoananaH am-
MHAK CHHTe3 KWIKHAIM:

N, + 3H, =2NH, + 92 kX

by peakuusa 1913 finnna TexHuKara Xopuu aTuarad. A3or
OunaH BOXOPOAHHHT ¥3ap0o OUMPHUKHULLIM KaHTap peakums 6y1ub,
Oy peakuKsi MCCHUKJMK YHKHUIUHM Ba peakuUHUsA yYyH OJIMHIaH
razjap XaXMHUHHHIr KamMmanuwu 6unaH 6opaau. AMMUAK CHH-
Te3MHUHI YHYMMHH OLUMPHIU YYYH TeMMepaTypaHU MYMKHH
Kagap nacaiTupuiu Ba OOCHMHHM MYMKHH Kaaap OLUUMPHLL Ke-
pak. V.l-pacmaa abcumccanap yKura TeMnepartypa, opaMHara-
Nap yxura aMMHUakHUHT poninapaa HponanaHraH yHyMu Kyinu-
nub, Typau 60CHMM Ba TypJaM TeMIepaTypa Y4YH aMMHAK
CMHTE3MHHHT MYBO3aHaT XO0JlaTH AMarpamMMa-
CHU KentupwiraH. by anmarpammamaH KypaMHM3KH, peakuusd
IOKOpH GocHM Ba nacT TeMnepaTypagarMHa Karra yHyMra asra.
JlekuH MyBO3aHaT nacT TeMneparypana HUXOATIA CEKMH Kapop
tonaau. Xarro 700 °C na xaM peakuus Xyla ceKMH OSopanu;
peaKuUMsa TeIJIMrHHY OLIMPHIL MAKCaAKAa CUCTEMaHHU KU3AUP-
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800°C

V.l-pacM. AMMHAK CHHTCIHHKHT YHYMUTa GOCHM Ba TeMMepaTypa TAbCHPH.

cakK, aMMHMaK navaiaHud, peakuus YHYMM HUXOATAA nacamud
ketaau. JKapaéHHUHIr YHYMMHHM OLUMPULI YYYH pEaKUUSHU
KatTa DocHMaa, KaTanuizaTtop HiuTHpokuaa Ba 550—600 C tem-
nepatypaida yTkasuuw 3apyp. Kartanusatop cudgarvaa temup
KY/laHWi1aau (Karaausatopra npomMoTopJyap cudaruaa
KaJIK#l OKCHI Ba ATIOMUHUM OKCHUI KYlumaanu). V.2-xaasanaa
aMMHAK CUHTE3U PeaKUMACUHUHT Ha3apuU# XHUXAaTAaH XUcob-
JJaHraH yHyMnaapu Typau 60CMM Ba TypAu TeMmriepaTypajiap
Y4YH KEJATUPUJIITaH.

V.2-xadea.
AMMHaK CHHTE3IMHHHI Ha32pMH yHymMaapH
(xaxmu % xucoduaa)
bocum
Temnc.pawpa. -
C 101, 325 kMa[120225. SkMa| 160795kMa | '01:323-10
200 15.3 85.8 —_ 98.3
300 2.2 62.8 - 92,6
400 0.44 36.3 53.8 79,8
500 0.129 17.6 421 57.5
600 0,049 8,25 23,1 314

PeakuMsaHUHI amManuil yHyMHu, anbarra, 6y xaagsangarura
KaparaHaa kam 6ynanu (20235,5 kIla 6ocumaa 500—550 °C na
peakuMsHUHT amanuit yhymu 10% gaH owmainau).

TolWKYMUPAAH KOKC OAMLIAA AMMKAK XOCHJI OYIMIUMHHHT
cababu LyHAAKU, TOWKYMUDP TapKkubuaa (opraHMK Moaaanap
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tap3una) 0,5—1,5% aszor 60p. TolwkYyMUp KypyK XxaiaanraH
BaKTAa a30THMUHIr 25% ra aKuH KMCMHU aMMUakKka, 75% u 3ca
3PKHMH a30Tra amnaHaau. Xocua 6yaraH aMMUakK «aMMHaKIH
CyB» XONula axXpatub onuHanu.

AMMHAKHHM HAMIAH KYDUTHULL YYYH YHM KaJIbLLIUM OKCUI
TYNAUPWITAH HAHNAp OPKaNH yTKa3wianu. by makcan yuyH cynb-
dar kucnora €xku Kanbuumm xnopvaaaH donaanaHud 6ynmaii-
AW, YYHKH aMMMaK cyabdat Kucaota OunaH GUpUKHM6 ammo-

HUI4 cynbdar, Kanbuui xsopua 6una-H aca [Ca(NH,)s ]Cl2 Tap-
KHMONM KOMIUIEKC TY3 XOCWJI KMJIaaM.

Xoccanapu. AMMHMAK Y31ra XoC YyTKUp XHUIUTU, paHIrCcu3 ras.
YHUHT KpUTHK TeMmnepatypacu okopu (+132,4 °C) 6ynran-
nuru cababnu y xyna OCOHJMK OMAAH CYIOK XOJlaTra yTaau.
AMMMUAKHHUHT KaHaw teMneparypacu —33 .4 °C, KOTUILU TeM-
neparypacu —78 °C ra TeHr.

0°Canal ncysna 1150 1, 20 °C na 1 n cysna 700 n NH,
apuitan.25% nu aMmuak aputMacuHUHr 3uuauru 0.9 rem—3
ra TeHr. Temnepartypa Kyra-
PHUraHaa aMMUAKHUHTL CyBAa
3pYBUYAHJIMIU KaMasiin, 3pUT-
Ma KaWHaTUAraHja amMMHak
3pyuTManaH 6ataMoM 4YUKHO
KeTaau. AMMUAKHHUHI CyBAa
3PULLUU IK3OTEPMUK XapacH,
YHHUHT 3pUII UICCUKAUTH 33,5
KX-Monb~! ra TeHr. AMMHaK-
HUHT POTALMOH MOJIEKYAAP V.2-pacM AMMHAK MOAECKYNacH-
CMEeKTpU Ba KOMOMHALIMOH HUHT TYIHARLIN.
CMeKTPHU TeKLIUpUATaHAA
MOJIeKYyJlacH yubypuakamy nu-
paMMa LAKJIKra 3ra 3KaHau-
M AaHUKJAHTaH. AMMHAK MO-
AeKynacuaaru a3’oT aTOMH
NUpaMuia YHYKKUCHIAA XOH-
nawrat (V.2-pacmra Kapasr).
V.3-pacMaa 3¢a aMMHUAKHUHT
MONEKYJISIp OpOUTA/LIap Ha3a-
pusicura MyBodMK Ty3WIULL
cxemMacu kentupuiaraH. by V.3-pacm. Ammuak monexynacu-
pacMaaH KYpaMHM3KMH, a30T- Aa a30T aTOMMMHHT sp’-rubpua-
HUHTI TypTTa sp*-rubpua op- NaHHLIA.
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V.4-pacM. AMMHAK MOJCKYJaCHHHHI COANANAaWTHPHATAH MOJCKYAAD
opbuTanap anarpaMMach.

OutannapunaH yuracu N—H curma 6ornannuiaa 60r1osyn op-

Outannap cudarura HIUTHPOK 3TaaH. TYpTUHYMUCH 3Ca TakK-
CHMJIAaHMAaraH CMrma 3JIeKTpoH XydT BasupacuHu yTaiau:

N +3H — NH;(KK)(6?)*(c®)*(o,)?
HNH =1073°, IN-H)=0,1 um I(N-F) =0,07 um
AMMHaAK MoJieKyaacu yuyH p = 0,5 Kin.M. bornaHuw 3Heprus-
cu Ey_y =46,19 XK - Monp™
Bornanumt Taptubu = 650 = 3,
a3 xonaTamaru aMMHaK acCOUMIAHMaNAH. AMMU-
aKk-34 °C temnepartypana cylok xonaarra yraad. Cylok aMMHaKk
PaAHICHU3 CYIOKJAUK O6YAub, 31eKTP TOKHHHU YTKa3Manau, YHHUHI
+ AUINEKTPUK KOHCTAHTACH 23 ra TeHTr.
CyloK Xonaaru aMmMHak/ia MoJjexky/aaaap AMCCOLMAaHaANH:
2NH,; = NH, + NH;
Xocun 6ynraH MOHAAP KOHUEHTPAUHUSIADYMHHUHT KYNalT-

MacH y Kdnap kartra 3mac: —50 °C na [NH:]. [NH;]= 2.10733

ra TEHr.
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CyloK aMMuakaa accouunaHuiu pyn Oepanu; yHaa
TYPAY aHOpPraHUK MOAZAanap sixiuiv 3puiau sa 6y apurManap
3JIEKTP TOKHHM AXwK yTKazaau. CyloK aMMHakKiaa HIIKOPHA
Ba ULIKOPMii-ep MeTasjlap XaMm 3pHiiau. by 3puTManap xam
3JIEKTP TOKHHU VTKa3aaM; METaNN MOHJNAPH COJNbBATIAHHUO
aMMHUakK MOJieKyiaJlapyd KypLIOBMAA TypaaH.

DNeKTPOAUTAAP CYIOK, AMMMAKAA UOHJIAHTAHAA KATUOHAAp

NH; uonnapu 6unaH, aHuoHnap 3ca NH; uoHnap Gunan
Kypiiab onmMHaam.

CyoK aMMyaKkaa 3pMraH MOAAajapHUHI KMUCNO0Ta-aCoOCIHK
XOCCaniapu Ba yJlap opacuiaru peakUuUsIapHUHT XyCYCUATH CYB-
aaru kuimatnapuaaH ¢dapk kunaau. Macanan, HCN HUHT cyB-
Aary 3pUTMAacH KyucCH3 Kucaora 6ynnd, yHUHT CYIOK aMMHaK-
naru 3put™macu xyaa HNO, kabu kyuynu kuciaoraaup.

CyBaa kyMyul HuTpat 6apuit xjsopua OunaH peakuusra
KMUPHUIUTAHAA KYMYLU XJIOPpUA 4YYKMAcHU Xxocun 6ynaau:

2AgNO; + BaCl; — 2AgCH + Ba(NO,),

CyloK aMMMaKia, akCMH4Ya, KyMylw xjopuia 6apuil HUTpaT
OunaH peakuusara Kupuiuub 6apuit XJ10pUIAHMU YYKTUPALH:

2AgCl + Ba(NO,), — BaCl, | +2AgNO,

Cyl0K aMMHaK TYP/IH CUHTE3NAP YYYH 3pUTYBUH cudaTuaa
nuuiatunany. Cylox aMmmuak 6yrnanravna 23,5 xXK-mons~! uc-
CUKJIMK I0THAaaH (KU3UFY LIYHAAKH, OY HCCUKJIUKHHUHT I0TH-
JIMIIK TacT Temnepartypaaa, xartro —33,4 °C na xam comup
ovnaam). CyoKk aMMHaKHU nact 6ocumaa OYFIaHTUpULL HYAU
OMnaH CyHBHH COBYK XOoCUn KuauHaau. byr xonatura yrraH
aMMuaKkka OOCHM TabCUp ITTHUPHUIraHiaa, y KaWTamgaH CYIOK
xonatra yragy. bocum kamMaWTHpHUAraHaa CyiOK aMMHakK siHa
OyrFnaHaau, aTpodaard MyXuTaaH UCCUKJIMK I0THIAOU. AMMU-
aKHHU COBUTIHYJIapa KULIATHLL YHUHTI aHa 11y Xoccacura acoc-
naHrad. bocuMHK owupuil Ba KaManTUPHLL YY4YH KOMIIpeC-
copaapiaaH ponnanaHunaau.

AMMHEK ojaataaru wapoutaa 6apkapop mMoana, y KymMuiaa-
M KaTop peakuusiapra KUpMila onaau:

1. AMMHaK Molexynanapu METaLNapHUHI Tyanapu OunaH
Oupnkn6, ammuakataap xocun kunaam. {{Cu(NH,) JCl, Ba
bouikanap)}.

2. AMMHMaKHHUHI CyBAaru 3pHTMAcH acocC XOCCaCHra 3ra,
YHUAMMOHHMK ruapoKcua aed arananu. AMMOHHUHA HOHHU-
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HUHT XOCHUI OVAMILIKMHK AOHOp-aKiuenTop OOFTaHULE HaTUXa-
cu ned® Kapananu; aMMMAK Moaekynacuaaru oup XyQr tak-
CUMJiaHMaraH (3pKMH) 3NEKTPOHAApra NpoToH Keaub Gupu-
Kaau:

H;N:+H* - [NH,]
3. AMMHaK KkucroTanap 6uMnan OMpMKuUO aMMOHUH Ty3-
NAaPpHHMU XOCHA KWUIAAM:
NH,; + HCl - NH,CI +175,573 kX

AMMOHMI Ty3napuaa NHj *voHu OUp BaNEHTAU HILKOPHH
METaNN MOHM BasudacuHu Gaxapaau.

AMMOHUI UOHUHMHI XOCHA OYAULI Xapa€HU XYOAAU TUll-
pokcoHuit H,O" HOHUHUHT XOoCcHa OYnnt XapaéHu Kabu co-
aup o6ynaau:

H H T
H:N:+H* 5> |H:N:H
H H

by peakuusiza aMMHUak MoJieKylracuaaru a3otT aToOMM 3 1€ KT -
POH XydT NOHOPH, BOAOPOA HMOHU 3CA 3NEKTPOH XYyPT
aKuenTopH poauHU O6axapaan. AMMOHMIA MOHUIOArK BOAOPOA
aTOMJIAapU raloreH aToOMJIapura XaM ajJMallMHa ONaau.

4. AMMuak dunaH kucaoposn (EKM OJAMHAAH KM3AUPUATraH
XaBO) apanaliMacy €HraHuaa 3pKMH a30T Ba CyB OyFU xocun
ovaanu:

4NH, + 30, — 2N, + 6H,0 + 1165 KX

AMMHUAKHUHI Oy TeHrnama OViiMuya €HULUM Xe4Y KaHaan
aMaJIKit aXxaMUsITra 3ra IMac, JeKHH YHUHT KaTtajau3aTop (nna-
TMHa) vwTupokuaa 800°C na xaso kucnopoau 6unan NO ra
Kagap OKCHUIUJTaHKLIM KAaTTa TEXHUK axaMMsTra Jra:

4NH, + 50, — 6H,0 + 4NO + 903,74 kX

YyHKH Xocun 6ynran NO xaBo kucnopoau O6unaH OMpHUKUO,
NO, ra aitnanaau, NO, naH 3ca HUTPAT KMCIOTAa ONHU-
Haa. AMMHAKHHUHTI KaTATUTUK OKCUIUIAHHMILK XO3UPTrU BaKT-
Ja HATPAT KUCNAOTA ONUILHHUHI AaCOCHH YCYNH XucobnaHaaHM.

5. AMmuak okumu 300 °C ra kaaap KM3OMPWIraH HaTpuira
(xaBocu3 wapoutaa) obopunca, Hatpui amua NH,Na xocun
Oynanu: )
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2Na +2NH, — 2NH,Na + H,

NH_Na — kpucrann mMoaaa.
é AMMUAKHUHTI CyBAAru 3pHTMAacHUiaH XJOp yTKa3uica,
aMMHMaK OKCHIUIAHUO a30Tra amnaHaam:

8NH, +3Cl, » N, + 6NH,CI

7. AMMHaK Monexyaacuagary ouMp BoAOpOd aTOMUHUHT XJIOP-
ra aiMaWnuHui Maxcyaotu xnopamun NH,Cl ammuakHMHT
HaTPHUH TUIMOXJOPUT TAabCHUPHIA OKCHUIJIAHULUIM HaTHUXAcCUAA
OJIMHAAM:

NH, + NaOC|] - NaOH + NH,CI

XnopamuH —66 °C cyloknaHaauraH éKMMCU3 XHIUIH ras.
XnopamuuaaH tawkapu ptopamun NH,FBaxnopamuu
NH,Cl sa ptopumun NHF, nap xam mabaym.

8. AmMmuak yrnepoa(lV) okcua 6unaH 6ocuMm ocrtuaa Ba
KaTajqu3aTop MIITHpoKuaa Oupuknbd opraHuk Tabuarra 3ra
O6ynraH kapbamua (MouesuHa)Hu Xocun kunaau (A. U. ba3sa-

pPOB YCYNH):
CO, +2NH, - CO(NH,), + H,0

A30T IOKOpY TeMrlepaTrypana KynuWwinK Mmetaanap 6unaH
OeBOCHTA OUPUKMILK HATUXKACUAA METAAJTAPDHUHIL HUT-
PUOANAPUHHKU XOCHNT KWUJaaH:

3Mg + N, = Mg;N,

Kynuyunuk HUTpUIANap cyB TabCcupuaaH 6ataMOM THApPO-
AU3NaHU6 MeTan rMAPOKCHAM Ba aMMMAKKa alaHaau:

Mg,N, + 6H,0 = 3Mg(OH), + 2NH,

AMMOHMHA XJIOpHUA 3PUTMACHIa XJIOp TabCUp 3ITTUPHUICA
xnop Hutpua NCI, xocun 6¥nanu:

NH,Cl + 3CI, = NCI, + 4HCI

. AMMMaKKa Mo TabCUp ITTUPULL HYAU OMJIAH MO HHUT-
P U XOCHA KUJIULL MYMKHKH. Y CyBaa 3pHMaanraH Kopa Tyc-
U KYKYH. X¥1n x0/11a oIl HATPMA XaBHCHU3, NEKUH KYPYK Xon4a
KyucHu3 3apba tabcupuaaH noptnaiau. by Bakraa OuHadiua
TYCNH Hoa 6yru xocun oyaanu:

2NJ,; = N, +3J,
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NCIl, amanna Oyeno# yHHHH CTEpULIALL YYYH HILLTATHIIANM.

A3ot ¢Top 6unan 6apkapop moaaa asot ¢propua NF, xocun
kunaau. NF, 6apkapop 6ynranu xonana NCl, Ba NJ, nap 6eka-
pop SYNIMWIKMHHUHT cababu WyHAaKH, XJIOp BA HOOHUHI JJIEK-
TPMaHPUNAUKAAPH a30THUHT INEKTPMAHOUNAUTUAAH KHUUHUK,
JIEKUH (TOPHUHT INEKTPMAHPUIWIMIH a30THUKMIAAH KaTTa.
Llynra kypa, NCI, Ba NJ, f1a a30THUHI OKCHILIAHH LI apaXa-
cu —3 ra TeHr, ammo NF, 1a a30THUHT OKCHANAHHULI AapaXa-
cu +3 ra TeHr. llly cababnau a3or propua ¥3 xoccanapu xmxa-
TUAAH XJIOp Ba oA HUTpUInapuaaH dapk Kunaau. Macanau,
NCl, Ba NJ; cyB 6unaH peakuusara KUpULUraHIa aMMHUaK XOCU
6ynanu, nekun NF, aca cys tabcupuaan HF 6unan asor(IIl)
OKCUAra aijlaHanm:

NCl, +3H,0 = NH; +3HCIO
2NF, + 3H,0 = N,0, + 6HF

V.2.2. AMMOHHH Ty3n1apH

AMMOHHMIA THAPOKCHUI acOCNap KaTOpUra Kupaau. Y Kywiu
Ba KYUCH3 KUCRoTanap 6unaH (xarro kapboHaT KUcnoTa OU-
JIaH XaMm) Ty3 XOCHJI Kuiaau. AMMOHUM Ty3napy Y3NnapUHHUHT
CyBAa 3PYBYAHJIMIU Ba KPUCTAM1 NaHXapaCHHUHI TY3WJIHIUU
6uaH MILKOPUHA METAaNNapHUHT Ty3napura yxwaiau. Maca-
NaH, Kz[PtCl(,] Ba (NH,,),[PtC]G opacuiia yX1AWIKKHHUHT
cababu wyHmxakM, aMMOHHI MOHHHUHT paauycH (0,143 HM)
KUTMUHUKY (0,133 HM) ra AKuH.

AMMOHHI TY3JTApPUHUHT Y3Ura XOC XOCCaJlap¥ KyHWuaaru-
NlapaaH ubopar:

. AMMOHHIE TY31apHM CYBRArH 3pHTMAaNapHaa TMAPOJIH3ra
YYPaHIH.

2. AMMONHI TY31apH HIIKOPJAAP TABLCHPHAA NAPYaJaHAIM:

NH,Cl + NaOH —» NH, + NaCl + H,O

3. AMMOHHIH TY3/1aPH HCCHKJIMK TabCHPHIA XaM napyaja-
HaJM:

NH,Br - NH, + HBr
NH,NO, — 2H,0 + N,0

Kucnora KaHyanuk Kyunu 6yaca, YHHHr aMMOHHH Ty3U LLYH-
Yanuk KMMUH napyanaHaau. MacanaH, Kyiuaaru
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NH,F - NH,Cl - NH,Br - NH,J

KaToplla yanjaaH yHrra yTraH cap¥ aMMOHUH TY3NapHHUHT
OapXapopaury opraaud, YyHKM BOAOPOA TajioreHHA KuUcaoTa-
napHuHr kKyuu HF—HCI—HBr—HJ katopuaa wanaaH yHrra
¥TraH caifuH Ky4aiub 6opaau.

AMMOHH I MOHUFA CHPAT peakUHUACHUHU OaXapHLL YYYH YHra
Kanuit terparonocumoO(ll) Ba MIIKOp 3pHUTManap apanaiu-
MacH (Heccnep peakTUBH) KYLUMAraHAA KU3FULU PAHTAM YYKMa
Xocun 6ynaau:

NH,Cl + 4KOH + 2K,[HgJ ] - [0 giwﬂzu L +7KJ +

+KCl + 3H,0
V.2.3. 'napokcunaMuu

NH,OH — ammuak monekynacuaary 6Mp BOAOpOA aTOMH-
HuHr OH rpynnacura anMatiMH1II MaxCyoTHANP. FHapOKCH-
JJAaMMH HMTPAT KUCNOTA 3PUTMACHHU CHUMOO €KHM KYPFOLUMUH
KaTol €pAaMMIa JIEKTPOAH3 KWK OPKAIMU ONUHAAH; Oy XKa-
paéHAa KaToAda a30T KauTapuaalM:

HNO,; + 6H - NH,0H + 2H,0

Miapoxkcunamud 33,1 °C aa cyiokiaHaauraH paHrcu3 Kpuc-
Tau1 moaaa. 100 °C aax rokopuaa noprnab napuyanadHaau. I'na-
POKCHUNAaMHWH MOJIEKYyJlaCuaa Xy[Aay¥ aMMMHaKkiary Kabu 3pKuH
(TaKkCMMIAaHMAaraH) 3JieKTpoH Xyt dopauru cababau, y cys-
Ja 3pUTHATaHAA CyBAaH y3ura OMp NPOTOHHU TOPTHO Oonub,
Ky4YCH3 aCOC XOCCIapUMHH HAMOEH KWJIALH:

. H — H |
H:O0:N:+H,0-5 NH,OH-H,O-5|H:O: N:H| +OH"
H H

by acoc kucnoranap O6unaH peakumsra KMpuwnb Tysnap
XOCHN KWIaau:
INH,0H JoH + HCI > [NH,0H [c1 + H,0

'napokcunaMuHaa a30THUHI OKCHUIAHMIL AapaXxacu —1 ra
TeHr. 'MapokcunaMuH Ba YHHHT XOocHaanapu Kaitapysuunap
XucobaaHaau.
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V.2.4. Fnapasun

N,H, — aMMHaKHHHTI Yana OKCUIIaHHKIL MaxCyoTH 6¥nub,
HUXOATAA KATTa amanui axamusrra ara. N,H, na a3oTHHMHr
OKCHUNAHM LI napaxacy —2 ra TeHr. [Mapa3suH XOCHN KHAUL
yuyyH ammnak 5:10° kIM1a 6ocumaa 180°C na HaTpuit runoxso-
pUTra TabCHUP ITTHPUNIAAH:

NaOCl + 2NH, —» N,H, + NaCl + H,O

FMapasMHHUHT CYIONTUPUIraH 3pUTMAIapHHU ONULL YUYH
MIWKOPKH MYXWUTRA HATPUH TMNOXJOPHTHU KapOamua 6unad
100 °C ma kn3aupunanu:

CO(NH,), + NaOCl+2NaOH - N,H, + NaCl+ Na,CO, + H,0O

To3a ruapasun +1,4 °C na xotaaurad Ba 113,5 °C na xai-
HailauraH cyloKnuK. Xasoaa tyranan. CyB OynaH UCTRATAH HHUC-
©ataa apanawaau. 'mapasuH Xyaau ruapokCHIaMHH Kabu, cys-
Jary 3puT™Maza KyuycH3 acoc XOCCalapyMHH HaMOEH KUNadu:

N,H, + H,0 - [N,H,] + OH"

MNiopa3uH MonexkynacH y3ura cyB MONEKyNacMHH OUpPHK-
Tpu6, mapasuu ruapar N,H -H,O Hu xocun kunaau. By moana
—52 °C na cyoknaHaguraH Ba 119 °C na xaitHaiiaMran paHrcus
cyloKJIuK 6yanb, kyucus acocaup (K = 8:10-7). I'mapasun
KUCNoTanap OuMnaH HelTpa/ulaHraHaa MKKH Xwin Ty3 (Maca-
naH, N,H HCl Ba N,H -2HCI) xocun 6ynanu. Fuapasux onar-
13 rv¥apasuH cynb@daT Xoauaa xapua KWIKHAIH.

'MapasMHHUHT Y3K XaM, Ty3lapy XaM Kaltapysuu cuda-
THAA Mwnatunagud. [MapasMHHUHT AUMETWITHMAPAa3NH HOMJIK
OpraHuk 6MpuKkMacH O6MJIaH CYIOK KHUCIOpOd €KM BOAOpPOL
NepoxXCHA apanaliMacH pakerta eKMAFUCH cudaTHaa MLLIaTH-
Jlaav, YYHKHU ruapasuH 6yFu xaBoaa €HraHaa Kyn UCCUKIUK
YyuKaou:

N,H, +0, - 2H,0+ N, +609 K
Maapa3uH 3axapau Moaaa.

V.2.5. Aaua xucaora HN, (asorumnn)

'Mapa3vH HUTPUT KNCAOTa OMIaH peakuusara KMpHLraH-
aa asua kucnora HN, xocun 6ynanm:
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N,H, + HNO, — 2H,0 + HN,

A3ua kucinora —80 °C na kotaamrad Ba +36 °C aa KaitHai-
OMTaH VTKUP XHIUIM PaHICH3 CYIOK/AMK, Y KYYCHU3 KHCAOTA.
TexHuKana YHUHT HATPUHAU Ty3W OIMHAAU. DBYHUHT y4yH HaT-
puit amuan as3or(l) okcun 6unan Oupranukaa 190 °C raya
KW3aUpUNanu:

NaNH, + N,O == NaN, + H,0

A3un kucaota 300°C gan rokopuaa Kyyuau noptnad napua-
NaHaou:

2HN, - 3N, + H, +590 K

JIeKUH a3ua KUCNIOTAHUHT CyBAAaru CYIOJATUPUATaH 3pUTMaa-
pu 6apkapop 6ynu6, aputmanaru HN, Kyiunaarn4ya auccoun-
NlaHraH 6ynanu.

HN,=H'+N; K=3.10"

A3UL KUCAOTAHUHT Ty3unuiw (HOpMyNacMHH Kyiuaaruya
TacBHpJiall MyYMKHH:

H\é_’q_- = 0,125HuM + 0,113 1M —

—N_

a b c

'N N N:

YHUHT HOHH 3Ca [ = 0l15um * O0115um :|-
a

Monekynanaru a aToMu sp>—, b atomu 3ca sp-rubpuanaHray
xonataa 6ynamau. € aTOMHUHI KOBaJeHTAUry 4 ra, 3j1eKTpBa-
JNIEHTAUTU 3ca | ra TeHr, ¢ aTOMUHUHT INEKTPBAICHTAUTH |,
KOBAJIEHT/IUTY 2 ra TEHT, @ aTOMU 3CA YUY BANIEHT/IMN IKAHJIUTH
aHHUK KYPUHHUO Typubau.

A3MI KMCAOTA OKCHANAHULI XOccacura Xam 3ra. Macanan,
KJ nu J, ra kanap okcuananau:

HN, +2KJ +2H,0 = J, + 2KOH + N, + NH,

A3un xkucnora 6unan HCl kucnora apasawimacura OonTMH €KH
ninaTuHa conub Kusaupuiaca, 6y Merannap 3pub ketaau. Asua
KHUCOTa Ty3Nlapu amanuit axamuarra 3ra. MacanaH, Kypro-
wnH asua Pb(N,), nopTaoBYM MOoAdanap y4yH AETOHATOP CHU-
daTuga MwnaTuaanu.

AnekTpMycOaT 3/N1eMEHTNAPHUHT a3zuanapu, (MacanaH,
NaN,) nopmamaitau. by Tyanap y3napvHMHT KUMEBUA XOCCa-
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NlapM XHXaTHAaH YA METANAApHUHT TAIOTEHUIIADUHU 3Ca-
Tanu. A3ui KMCI0TA XYyaa 3axapiu.

A30THHUHr ¢akaT Boaopoa TyTraH 6owka 6MpUKManapuHyu
TYPT Karopra 6yauiu MyMKHH:

1. Ymymunit popmynacu N H |, 6yaran TyiinHrad xycycu-
ATra 3ra 6ynraH GupukmManapm:

NH,, H,N - NH,, H,N - NH - NH,,
THAPA3HH TPHA3HH
H,N - NH - NH - NH,.
TETpa3uH

2. Ymymuit popmynacu N H 6¥nran 6urra n-60Famn 6u-
PUKMAJIapK:

HN = NH, HN =N-NH,
IUHMHUA TPHA3CH
3. ®opmynacu N H__, ra xaBo6 6epanuran 6upukma — a3un
kucnora (HN,);
4. ®opmynacu N H ., 6ynaraH okTasoH:

HN=N~—-NH—-N=N—-NH—-—N=NH.

XaBo Tapkubunaru a3oTHM OOFAAHraH XoJaTra yTKa3uu
XO3Mpru BakKrTila KMMErapnap oaavga TypraH MyXMM MYaMMmoO
XxucobsaHanou, YyYHKH a30T OaKTepUANApPHUHT OAAUIA LLIAPOUT-
Ja a30THH OOFnal Kabu 3HeprusiHK Kam Tanad Kuauiu opxa-
JIW ap30H a30TAM YFUTAAPHHU Tauepnall Xapa€HU Xask Xyxa-
JIMIY YYYH Xylla XaM MYXHUM.

Ly 6opana yTKasunraH TaaKMKOTNAPHUHI KYpCaTHUUIN-
ya, MOJIEKYJSIp a30TAa OPa/IMK MeTalNlapHHUHT OMpHKMana-
pPY¥ HMWITHPOKKUAA OCOHJIMK OUNaH aMMHaAK, 'MAPA3UH €KH
apOMAaTUK aMUHJ1apra AUJIaHTUPKLI UMKOHUATH MaBXYIl 3KaH.
bynaa#i peakuunanapaa Ti, V, Cr, Mo, Fe napHUHr akTus-
JNUTH IOKOPHUPOK, KauTapyBYu cudaTruaa JUTUH, MarHiun Ba
ANIOMUHHKA OpraHukKk Oupukmanap, Metalnap THAPUKIIIADH,
HWKOPHUH METannap, ylapHHHI apoOMaTHUK yrjiesoaopomiap
OunaH xocun KMAraH agAAyKTHAapHHHHT aKTUBIUTH AXUIH
3KaH. bup MeTtann MoHM GUpP, UKKH €KH YUYTa a30T MOJIEKY-

nacuHu GOFNait onap 3KaH: MacasaH: [CoH(N,){(C6H5 )3-P}3] ,
wic — [Mo(N, ), {CH, ), C;H,PL] , Mo(N, ),{C,H, ), C.H,P},] .
byHnait GupukManapna a3oT MojieKynacu GuTTa metamn Guia
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Ouprkanu, €KM MKKUTA MeTaL1 OUNaH KYNPUKCUMOH JIMIAHA
xonatmaa M-N =N Ba M- N = N - M 6yauuuy aHUKNAHMAH.

V.2.6. A30THHHT KHCJIOpOAIH CHpHKManapH

A30T kucaopon 6unaH 6up Karop OMpUKManap XoCHn Kuaa-
oy (V.3-xaasan).

YnapHUHT OJIMHUILK Ba CTPYKTYpP dOpMynasapuHHU Kyitu-
Jaruya TacBupali MyYMKHH:

N,O — a3or(I) okcHa «KyNAMPYBUH ra3» (4yHKH Oy mo/na
HapKO3J/alll XyCYCUSITUra 3ra).

Oavunmn. AMMOHUI HUTPAaTHU KU3AUPHII OKaH XOCHI
KHJIXHAIM:

NH,NO, - N,0+2H,0

By peakuusina aMMOHHUHHUHT a30T aTOMH Y3HMAaH HUTPAT HOHM-
Jary a3oT aTOMHUra TYpTTa 31eKTpoH 6epaaun, HaTHXada HUT-
paT MOHHIATH a30T OKCHIUTOBUMIIMK POJIMHU Baxapanu.

[NH,OH|NO, — N,0 +2H,0

— 0115 +
N,O HUHT Ty3unuw dpopmynacu:: N N LS em

O:

N,O — paHrcu3 ras, y 3HA0TepMHUK Oupukma. LllyHra Kapa-
MacliaH xoHa teMmneparypacuaa N,O akTuBinuru kam 6Mpukma.
KusaupunraHia yHUHI KUMEBHIA aKTUBJIMIK OpTHO, Boaopoa-

HHU, MeTannapHHu, ¢ochop, KYMUP, OATHHIYTYpPT, OPraHUK
MOZJanap Ba XOKa30JapHY OKCUUIAi ofialu, MacaslaH:

Cu+N,0—* 3N, + CuO

N,O ¥3unaH Kywin oKcuanosuunapra HucbaraH KanTapys-
YUIHUK XYCYCHATHM HAMOEH KMNAAAM:

8KMnO, + 5N,0 + 7H,SO, —
3MnSO, + 5SMn(NO,), +4K,SO, + 7H,0
700 °C raya ku3aupunradaa N,O emupunanv:
2N,0 5 2N, + 0,
2N,0 - 2NO + N,

N.O cyB 6unaH peakuusira KMpULUMANIU, JIEKUH YHUHT
HzNzé)2 TAPKHO/IH TUITOHUTPUT KHCJIOTACH MabiyM. A30T aTOMH
KMcnoTana xaM +1 ra TeHr OKCHNaHK LI AapaXa HAMOEH KWianu:

H-QO-N=N-0O-H
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MMNOHUTPUT KMUCAOTAHU OAULL YYYH KYMYLI THUIIOHUTPUTra
oupop kucnora, mMacanad, HCl tascup strupunanu:

Ag,N,0, + 2HCI - 2AgCl + H,N,0,

éxu ruapasuH NH,OH 6unan uutput kucnora HNO, opacu-
Aaru peakuust okubaTtuaa 03 MUKAOPAA FTMNOHUTPUT KUCIOTA
XOCHJT KHUJIKIL MYMKHH:

NH,OH + HNO, — H,N,0, + H,0

CMNOHUTPHUT KUCIOTA KYUYCHU3 KHCIOTANAP XYyMIacura Kupaau
(pK, = 8 Ba pK, = 12). Arap o3runHa Ku3avpuaca eMupunub
KeTalaHu:

H,N,0, - N,0 + H,0

by peakuuvs xaitMmac xycycmusarra 3ra 6ynub, xatro HenTpan
wapoutaa (pH = 7 na) xam noptnaw 6unan coaup 6ynaam.
By KUCNOTAHUHT Ty3NapH — THNIOHUTPUTAP CyBAa KYyWIH M-
ponu3ra Hynukanu. Yiaap KU3aMpHAraHuaa xaMm aucnponop-
UMANAHUO eMUpHIanu:

3Na,N,0, - 2NaNO, + 2N, +2H,0

NO — azor(Il) okcna. XydTt pakam 6unad udonanaHanu-
raH OKCMIUTaHHMILI Aapaxkanapv a3oTha KaM yupanau. Jlexuu
NO Huxostaa AMKKATra casoBop OSUpHKManap XymJjacura
kupaau. NO — dapkcus (MHaedepeHT) OKCUA, PaHICU3 raas,

QIS5 um ..
,,,,,,,,,,, O. VYHIa yy 3neKTPOHIH

Ty3unuiu dopmynacu: : N

OornaHui HamMoeH 6ynaav. NO Mosiexynacu napaMarHUT XocC-
cara 3ra. Monekyasp opontannap Hasapuscura Mysopuk NO

HUHT 311eKTpOH PopMynacu (of )2 (0_:)2 (“:.y )2 (ci )2 (ny‘)' aaH ubo-

paT. YHaa 60F1aHu TapTHOM: %‘-—’1 = 2.5 ra teHnr. NO tepmo-

OUHAMHUK XHXaToaH 6eKapop, IeKHH MoJekyasap opburannap
avarpaMMacuiaa KypuHuuinya 6yaliTupyBsym 3JIEKTPOH COHYU
KMCIOpOA MOJIEKYJAaCMHUKHKra HucbataH kaM Oynuiiu yHra
TYPFYHAKUK Oarvuniainav. by rasz tepMuKk TypryH, atominapra
napyaiaHuy¥ KUAKH O6¥nca xaM AMCNponopuUMsiiaHy L peak-
uugacuaa KarHawaam (~100 °C):

3NO - N,0 + NO,
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Monekyna ToK 3JIEKTpOHra 3ra 6yauiwum cababnyu napamarHur
XYCYCHATIrAa 3ra, Yy KaTTHK Xojataa 3aud 6orFnaHraH numep —
N,O, xonuna 6ynaau.

O ammuaxkHuHr karanusatop (Pt—Rh) uuwtupokuaa
OKCHMANAHHILUYU HAaTHXACHAa Xocun 6ynanu:

4NH, + 50, —KamWATP , 4N + 6H,0

byHaaH TaluKapM 3JeKTp €HH TeMnepaTypacuaa conup 6yna-
AMraH Kaintap peakuusa okubaruma xam xocun Oynanu:

N, +0, - 2NO

by peakuusnauHr myosaHati 3000 °C aa napxon Kapop Toraau.
Jlabopatopusima NO HU CYIONTUDHIIraH HUTPAT KUCJIOTa-
HUHI MMC OUJIaH peakUMSACH HaTHXaculaa ONMHAAM:

3Cu + 8HNO, — 3Cu(NO,), + 2NO + 4H,0

NO ranoreHnapHu y3ura Kywinub onub HUTpoO3IMATaANO-
reEHMANAp XOCHI KWIaIH:

2NO + T, ¢ ,2NOr

NOF — paunrcus, NOCl — capuk, pauraun, NOBr — kopam-
TUP-XHrappaHr tycau moaaa. NO HMHT ranoreHnap 6unaH pe-
aKUMACH NMUCTA KYMUPp Ba 6olIKa MooIanap KaTaiu3aToOpJy-
rmaa Ku3aupuiu 6uiaH aManra OLIMpPUIanH.

NO xucnopoa uiutTHpokuaa 6up symaa KyHFup Tycau NO,
ra aitlaHaau:

2NO + 0, — 2NO,

NO Monekynacuaa ToK 3JeKTpOH O0pauru Ba 6y peakuus
BaKTHAA a30T aTOMMIArH 3JIEKTPOH XY(PTHapHUHTI SAKKa-
JmaHMacauru cababau NO Typau HUTPO3MN KOMILAEKCHapaa
NUraHa cudartvaa KatHawaaud. MacanaH, 6yHnail HUTpo-

aun koMmmnekcnap xymnacura [Fe(NO),], [Fe(NO),(C0,),]
(TeTpasapuk Tysunuuwra sra), Co(CO),NO, [Fe(NO)JSO,,
[Fe(NO),J],, [Fe(NO)NH], Na,[Fe(CN)XNO] 2H,0 Ba

boluxKanap Kupaau.

Cyiox aMmuakaa NO y3ura akTUB METAUIApAaH 3JIEKTPOH
Kyuinb onud, okcumnosuyn Moana cudatuaa Xxuamar Kuianom.
Macanah:
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Na + NO - Na*NO-

NO~ HOHHMHT XOCHA OVTUILMHY KyHKHaarnya TaCBUPAaLL MyM-
KHH:

[: o :]+E->[:N=Or

N,O, — asor(11I) okcua — Gapkapopnuru KaM 6ynraH 3aH-
ropy paHI/Iu KaTTHUK XUCM. YHUHT TapKHuOnaaru a3sOTHUHT OK-
CHUTAHMIL AapaxacH +3 ra TeHr. YHAa 31eKTpOoH OynyT 3uy-
JIUTY 3NeKTpMaHPUHANUIYM KaTTa I/IEMEHTra, S’bHU KUCI0pOA
TOMOH CHXUTaH 6¥naan. N,O, HMHT 3JEKTPOH Ty3uauuia-
pUAaH UKKHUTAaCMHU Kyhuaarnya tacsypnald MyYMKHUH:

\\i‘-‘,
oz N N
&,qu."_"w 120° éu/ \\. . \
\h \\\ . Q 0
.Q‘\/ \\ .9 *e :
. O

A3ot(1V) okcna NO, — KYHFUp TYC/IKM 3axap/iu rai. YHia
a30THUHTI OKCHU1aHULU aapaxacu +4 ra teyr. Ty3unuws ¢op-
MYynacu:

NO, H# oM yuyH KOHLEHTpPAAHraH HUTPAT KUCJOTara
MUC €KW TEMHUP TAabCHUP ITTHPUIALM:

4HNO, + Cu + (n-2)H,0 - [Cu(H,0)n[NO,), + 2NO,

€KH KYPFOLUMH HUTPATHU TEPMMK napyanaHuwu opkanu NO,
HU XOCHJI KWL MYMKHH:

Pb(NO,), —» PbO + 2NO, + 0,50,

NO, cys OunaH peakuusira KMpULIraHuaa HMTpPaT Ba
HUTPUT KUCAOTANaAp Xocun Gynaau.

2NO, + H,0 — HNO, + HNO,
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ilexkun HNO, 6ekapop 6ysraHnury yuyH y napyanaHanmu:
3HNO, - HNO, + 2NO + H,0
NO, xatro 6yr Xonaraa xaM KMCMaH AMMepnaHraH 6ynanu:

—11° .
INO,——=N,0,  (8H}eg = =55 KX

kyurnp ras. +130°C payrena ras,

napaMarHuT AHAMATHHT

Karruk xonataa NO, 6aramom N,O, yraau, cyiox xonart-
aa xucman N,O, aMccounnaHanu:

N,O, = 2NO,

Temneparypa —11°C na 0,01 % NO, xocun 6ynanu; cucrema
KYHFUD TyCra ytanu.

NO, 6unan NO cTrexHoMeTpHK MHKIOpAapaa ¥3apo 61Upu-
Kub N,O, Hu xocun Kuiaam:

NO, + NO = N,0,

N,O, dakat nact remneparypanapaaruta (—100°C nan nacr-
na) xarTuK xonaraa 6apkapop. Cyioxk N,O, monexynacuna NO*
Ba NO; uoHnap MaBxyn Gyaraunaurn cababau (NO)HSO,,
(NO)CfO,,, (NO),SeO, xabu HUTPO3OHHM A Ty3napu Xocun
KHUAWHTAH.

Cyiok N,O, ra 5 m[la 6ocnumaa Ba 75°C na cyB Ba kucaopon
TabCUP STTUPHUJICA KOHUEHTPNAHIAH HUTPAT KUCJI0TA XOCHI
Oynanu:

2N,0, +2H,0 + 0, — 4HNO,

N.,O, nukopuit MyxuTaa (KMCIOpoA MINTHPOKHAA) HMUTPAT-
jlapra aniaHanm:

2N,0, +4NaOH + 0, — 4NaNO, + 2H,0

A3or(V) okcun N,O, — 6apKapopiurun KaM OK KpHCTa
MOL1A. YHUHT MONekyasip ctpykrypa ¢opmynacu (daxar ras
Xojartaa) Kyuuaoaruya:

:0 02, 0:
'\N/@X;;r/

0,121 nu|§ I
Zdt 20:
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N,O, Hu xocun kuauw yuyH HNO, ra P,0O, Tabcup 31TH-
pHUNanM:

2HNO, + P,0, = 2HPO, + N,O;

N,O, — HATpPAT KUCNOTA aHTMAPUAKIAMD. Y KATTUK XO/aTAd
HUTpOHU# HUTpaT NO;NO; AaH ubopar.

Hurponnit kathon. A3o1(1V) okena NO, ¥3unan 6up anek-
TPOHMHU OCOHIMUHA HYKOTHUO, HUTpOHUH KaTHOHM NO; ra
aitnanHaav. Hurponun katmonn HNO, Ba a30T okcnaiapu 3pur-
MasapyMiaa AMCCOUMIaHKULI MaxcyaoTu cudarTuaa nango 6yna-
ou. JJapxakukart, HUTPONaHH LU peaKUMsJapMHKU YpraHuLl Ha-
THXacuga Oy KaTHOH HT MyXUM Ba3u@danu 6axapuilun aHNK-
JaHraH. OpraHuk MoaaalapHY HUTPOJIaLL XapaéHKuaa Kynuaaru
peakuuaaap coaup oynaau:

Assan H,SO,, CH,NO, €kn CH,COOH na spvranna HuT-
paT KMCJIOTA AMXCCOUUNIAHAAN:

2HNO, = NO} + NO; + H,0

HNO, + H,SO, = NO} + HSO; + H,0

CyHrpa HUTPOHHIM KATHOH ULLITUHPOKHUIA OPraHMK MOAAA HUT-
pOJaHanu:

+ NO, + H'
H 2
@+N05 yer Gopyen @0; reaxum @
peaxumns

HuTpoHuit Ty3napuHu Taiiépnaw KMHKH 3mac:
N,O, + HCIO, — NO;CIO; + HNO,
HNO, + 2SO0, —» NOjHS,07

Hutpouwuit Tyanapy 6apkapop Moaaanap XyMiacura Kupaau.
JleXxuH ynap OCOHIMHa rMAPOAU3ra HYTNKAOH.

V.2.7. Hutput kuciora HNO,

CylonTupuiarad apMTManapaaruHa MaBXyld. YHU MeTann
HUTPHUTIAPHUHI CYBAATry 3pUTMACUra OUpOp KUCNOTAa KYLUHLL
opKanu onuHanu. HUTpUT K1McnoTa Xyaa Kyucu3s kucaoTanap
katopura kupaam (K = 7:10-%). by kucaora yuyH HKKuTa Tay-
TOMep (CTPYKTYPH H3OMEPAApPUHUHT OUp-Oupura yTubd Typu-
IIH) CTPYKTYpa MabiayM:
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0.096 1M = /*’0-

H O 3
= Dy
Tl ,'T'. .« 0,117 uMm
LO:
H———N/

Hutput nouunaa N atomu aoHopauk Basudacuuu 6axapanm:

201
:NXx.o:

Oy aHMOH KynruHa XoopavHaUMOH OupMKManap Tapkubuaa
N ékn O atomu opkanu 60ornaHraH xonaraa 6ynaau. Hurtpur
MOHUMAArH 3JIEKTPOHNAP COHM O30HAArH 3JIEKTPOHIApP COHUra
teHr. llyuunr yuyn HNO, 6ekapop. HUTpUT KHCaOTa CyBaaru
3puTManapuaa xamM 6apkapop 3Mmac. Y 3puTMaza KyMuaoaru
KailTap peakuusara MyBo(puk napuansaHud typaau:

3HNO, = HNO, +2NO + H,0

NwKopuit MetannapHUHI HUTPUTAAPUHM XOCHJI KWIKLI
YUYH YUla METaANAPHUHT HUTPHUTAApHU KanTtapyBuunap (KyMHUp,
TEMUP) MIUTHPOKMIAA KU3LUPWUIANHU:

2NaNO, —» 2NaNO, + 0,

HuTpaT KMCIOTA Ky4YAu OKCUANIOBYMIAPHHU KanTapub, y3u
HUTPAT KKUCOTAra Kaaap OKCHIIaHAAH:

4KMnO, + 10HNO, + 6H,S0, —
2K,S0O, + I0HNO, + 4MnSO, +6H,0

JleKHH Kywiu KaiTapyBYMIap TabCUPHIA 3Ca HUTPUT KHUCJIOTA
KaniTapunaud NO ra aitnananm:

2KJ + 2HNO, + H,S0, — J, + 2NO +2H,0 + K,SO,
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V.2.8. Hutpar kucnora HNO,

XX acpHMHr 6ownapura Kaaap HMTpart Kucaora Huau ce-
JUTpacura cyandar KUMCAOTa TabCUpP ITTHUPULL Hyau OunaH
OJIMHAp 31M:

NaNO, + H,S0, - NaHSO, + HNO,

XO03Upru BakTaa Oy ycyjaaH HMX0ATAA KaMm donaanaHUNalHM.

1905 iinnnan 6ounad Hopserusaa caHoaT MUKECHAA HUT-
paT KMCJIOTA OIMLUHUHT /1EKTP €/ yCyM XOpuit 3TUAAHK. by
YCYJTHUHT MOXMATH 1LUyHAAH MOOpaTKHU, aBBaJl XaBO OpPKaiu
3JIeKTp €iM yTKa3unaaum, OyHaa a3ot OWyiaH KUCI0pod y3apo
peakuusra kupuwno6 NO HH xocun kuaaau. NO xaBoaa te3
COBHTWIraHia XaBo KHCAopoaH Ba cyB OuiaaH OMPUKHO HUT-
paT KUCNoTara ainaHaou:

N, +0, - 2NO
2NO + 0O, — 2NO,
3NO, + H,0 - 2HNO, + NO

Arap a3or oKCHMAapuaaH Hbopar raanap apantaliMacy Kajib-
LM THOPOKCUAra HOTTUpHAcA, Kanbuuit uutpatr (Hopserusa
cenuTpack) xocun 6ynaau. Eit ycynuaa anektp aHeprus kyn
capd Oynanmu. MacanaH, | kr kucnorta taiépnaws yyyH 70 kBt
3Heprus kKetaau. LLIyHHUHTr yyyH Oy ycyn KaM KY/JTaHUIAOH.

Xo03Mpru BaKTaa CaHOAaTAa HUTPAT KMCIOTa aCOCaH aMMHUAK-
HH KaTaJlu3aTop MUITUPOKHUAA OKCHAIAW HYyiu O1naH onrHa-
Iu. AMMuHak 6unaHl xaBo apanawmacu 600—800 °C aa nnatu-
HajaH gcanraH Typ (Kataau3aTop) opkKaiu yTkasunraHaa NO
xocwn 6ynaau. by ra3 xaBo kuciaopoau 6unaH mapxona OUpu-
ku6 NO, ra aitnaHanu. A3oT(IV) okcua 3ca CyB Ba XaBO KUC-
nopoau 6unaH y3apo tabcupnawu6 HNO, xocnn Kunanu:

4NH, + 50, — 6H,0 + 4NO + 903,74 xK
2NO + 0, - 2NO,
3NO, + H,0 — 2HNO, + NO

HuTpar kucnora nunab yukapumaa NO HU MyYMKHH Kaaap
T¥na HNO, ra aitnaHTUPHIL HUXOATAA MYXHM:

3JNO + 0, - 2NO,
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pPEaKUMSICUHHUHT CYCT OOpUIUM Ba HUTPAT KUCAOTa KOHUEHT-
paunusacu optraH caivi NO, HUHI 3pYBUYAHIUIU KaManHLUN
Oy MyaMMOHH Xan KUAULLIHU qua KMUMHNawTHpany. Hurpar
Kucnorta uuiab uukapuu 3apowtapuaa NO, naH Kynpok do#-
JanaHUill MAKCARMUAA KETMA-KET xoﬁnammpunran KaTTa XaXxm-
AU OUp Heda OTYBUM KypuamanapaaH ¢oinananwnaau. by
Kypuamanapaa Xocua 6yaanuraH HUTPAT KMCIOTa KOHUEHT-
paunscu 50% ra skun 6ynaau. bocumuu owmnpuws 6unax
2NO + 0, - 2NO, peakuwus Te3anru Ba NO, HUHT CyBra 10TH-
auumu ocodnawanu. bocum 1 MTla ra erranna xocun 6yranu-
raH HATPAT KKCAOTA KOHUEHTpauusacu 65% rava Kyrapunaau.
5 MIla 6ocum Ba 70 *C ama cyiox N,O, Ba kuciaopoa cyBaa
aputuaca. 98% nu HUTpaT KUCAOTA XOcun Oynaau:

2N,0, + 0, + H,0 — 4HNO,

By ycyn «HMTPAT KHCAOTAHHHT 0EBOCHTa CHHTE3M» HOMUK OU-
naH opuTHaann. XOCHI1 KMMUHTaAaH HUTPAT KUCAOTA AIOMHU-
HHUWOAH AcanTaH UMCTepHanapaa caklaHaau:

Xoccanapu. To3a HUTPAT KUCAOTA PAHTCHU3 CYIOKJIUK, 3MUU-
anry 1,525 r-em—3 (15 °Cna); yHUMHT My3nal TeMmaepaTtypacu
41,3 °C. 86 °C na xkaMHamau, cyB OunaH ucrtanraH Hucbaraa
apanawany. Tapkubuaa 68% HNO, 6ynraH HUTpaT KMC/OTA
aputMmacu (d = 1.4 rrcm—?) y3 TapkubuHu y3rapritpmant 120,5
°C aa kavHaitau. HNO, Ba MOHUHUHT CTPYKTYpa hopMynacu:

O: [ 1 ]
114 :

/, /
SOFHINC Jio oo A
'o\ ~ ..O < 120

"‘ 116° 0, DA J
‘)l N2 \\ (N
n, Q)

KoHUeHTpaHraH HUTPAT KUCNAO0Ta (AaMHHUKCA EPYFIMK Tab-
cUpMaa) KMCMaH NapuyanaHajM.

4HNO, = 2H,0 +4NO, + O,

Xocun 6ynaauran a3or(lV) okCHA KMCAOTAHU KYHFUP paHr-
ra 6ysiau. Yauaa NO, HM 3pUTraH HUTPAT KUCNOTA mymosHu
numpam Kucaoma HoMyu OUaH IOPUTHIAAN.
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HurpaTt KHcA0Ta Ky KMCNoTa XucobaaHaau. Y Xyaa Kyd-
K okcuanoByM. HuUTpat kucaora 6ouiKa MoaganapHu OKCHA-
JlaraHAa a30THMHT OKCHMIUIaHWIL gapaxacu +4, +3, +2, +1,
0, —1, —2 Ba —3 ra kanap ysrapa onaau. Hatuxana NO,,
HNO,, NO, N,O, N,, NH,OH, N,H, sa NH, nap xocun
OYAULIM MYMKHKH. By y3rapuwinapHHUHT cxeMaTUK Udonacu Kyn-
Haaruya:

+5 +4 +3 +2 +1 0 -3
HNO, - NO, - HNO, - NO - N,0 -5 N2 - NH,

Hutpar KMCROTaHMHI KaHAAX OKCHIUIAHMIL Aapa)kacura
Kaaap KanTapuiuluy YHUHE KOHUEHTpaUMACHUra Ba KauTapys-
44 MOAAA aKTUBANUICUra OOFIHK.

MacanaH, KOHUEHTPAaHraH HATPAT KMCAOTaaa KYPFOLUMH
Ba Kajah spuranaa NO, axpanub ynkanu, Kymyl 3purasaa
3ca NO 6unan NO, apanawumacu xocun 6ynaau. Cyrontupuin-
raH HUTpPaT KMCA0Ta MKCra Ba TEeMUpra TabCUp 3TTUpUIraHaa
NO ra3u axpanub unkanm.

HuTtpaT KucnoTta pyxra TabCup 3TraHAa KUCJIOTAHUHT KOH-
ueHTpauusicura xapab, N,O €ku N,, NH, xocun 6§nanu (oxup-
ru xongaa ammuak optukya HNO, 6unan 6upvkun6 NH,NO,
XOCHN KUNaau).

KOHUEHTpAaHraH HUTPAT KUCaOTAara Conud KusaupuiaraH
OJNITUHIYrypT cyabdar Kkucaorara, pocdpop dochar kucaora-
ra, KYMUp 3ca KapOboHaT aHruapuara aaaHanu:

S +2HNO, — H,SO + 2NO
3P + SHNO, +2H,0 — 3H,PO, + 5NO
3C + 4HNO, — 3CO, +2H,0 + 4NO

bab3u MeTasnap (MacanaH, TeMUp, XpoM, aANTIOMUHHUI Ba 6ol -
Ka Oab3unap) CylonTUpunaraH HUTpaT KMUCJOTaAa 3puinan-io,
aMMO KOHLIEHTPJIAaHFaH HUTpAT KUCAOTaaa 3pumanau; 6y me-
TaNNap KOHUEHTPJAHraH HUTPAT KKCAOTara TYWWpUAraHaa
YNapHUHI CHPTHAA MYCTaxKaM OKCMO rnapaa Xocua Oynaau,
6y XoaKca maccHBAAIIMIR Aeinnaan. YMyMaH, KOHLUEHTpAaH-
raH HUTPAT KUCAOTA KYNUHUAUK METANIAp YYYH 3DUTYBUYU XHU-
cobnaHanu. bup xaxxM KOHLUEHTP/JIaHraH HATPAT KUCJIOTAHUHT
3 XaXM KOHUEHTP/IAHTaH XJIOpUA KHCIoTa OWIaH apanaltiMacy —
3ap CYBH — Ky4Nn¥ OKCHINOBYH, YYHKHU Oy apanaiumMana akTvs
XJIOp Ba HUTPO3WJI XJIOPHA MaBXYI.
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3HCI + HNO, — 2Cl + NOCI + 2H,0

By apanaiuMa HUXOATAA KYUaH OKCHIUIOBYH GYNraHu yuyyH
Y3uAa ONTUH Ba MJATHHAHH 3PUTAAM:

Au + 3HCI + HNO,; — AuCl, + NO + 2H,0
AuCl, + HCI —» H{AuCl,]
3Pt + 12HCI] + 4HNO, — 3PtCl, +4NO + 8H,0
4PtCl, + 2HCI] — H,[PtCl(]

KOHUEHTpNAHraH HUTPAT KHUCAOTAa OpPraHuK Moajanapra
TabCUP ITraHAa OPraHUK Moananap € OKCHIUTAHAAU, €KU HUT-
posiaHaau. beH3on HUTpoOnaHca, YHUHT Tapkubuaaru 1 Boao-
POAHUHI YpHUra OUTTA HUTpOorpynna 6Upukud HUTpOOEeH30N
C,HNO, xocun 6ynaamu.

Hurtpar kucaora TyalapMHUMHE KYNMUUIKTU OK KpHCTaNN
mogaanap 6ynub, cyBaa sixwuu 3puintan. MiuKopuin Metannap-
HUHI HATpATAapy OXMCTa KU3AMpWIraHiaa napuanaHmamn cy-
joKjJaHaau. JIeKMH ynap CYOK/JaHULL TeMnepartypajapuiaaH
IOKOpHMAA KU3AUPKJIraHaa napyanaHaiu.:

2KNO, — 2KNO, + 0,

boumika MertannapHMHr HUTpPATAapK 3Ca CYIOKJAHULI TeMre-
paTypacKra eTMaciaH napyanaHub keraau. MeTtasin HUTpaTaa-
PUHMHT NapyalaHUIUKW HUTPAT TapKUOUIAry KAaTHOHHUHT Ta-
6uaTnra 60FIMK. DHr akTUB (KYUYJAHULUIAP KATOPXUIa MarHHUit-
AaH Yanaa TYPYBYK) MeTaJAapHUHF HUTpaThAapH
napyajaHraHga KUCaopod axpaTtub HHTpUTaAapra annaHalau.
Kyunanuuwinap katopuaa MarHuin 6unaH MUC opacuia TypyB-
YU META/UIAPHUHI HUTPHTAApH napuyanaHranaa a3otr(lV) ok-
CHA Ba V1A MeTall OKCHAM XOoCun Oynaau. AKTHMBIUIK Xyaa
KaM MeTAIapHUHT HATPATAapy 3ca 3pKHH MeTasn Ba a3oT(1V)
OKCHAra napuanaHaayv. bynnai metannap HUTpaTjJapu napua-
NnaHradna ioKopuaa anTmub yrunrad moaganap 6unas 6up karop-
l1a anbaTtra KUCNopoA XaM axXpaiub YMKanu:

2Pb(NO,), — 2PbO +4NO, + O,
2AgNO; - 2Ag + 2NO, + O,
2NH,NO,; - 2N, +4H,0+0,

by peakuusnapHuHr typau myHaavwaa 6opuwura cabai
IWYHA3KH, TYPJIU METAJUIAPHUHT HUTPATJapHu, HUTPUTJIApH Ba
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OKCHUIAPH MYCTaxKaMJIMK XHUXAaTHAAH Oup-OMpHUIaH KECKHUH
(hapk Kuaaau.

NaNO,, KNO,, Ca(NO,),, NH,NO, nap ceantpanap
ne6 aTtanaau. Ynap cysna 3pMraHuMaa METa/1 BA HUTPAT MOHTa
AUCCOUMNAHAAM.

HHTpaT KHCJOTAHHHI CAHOATAA HHUUIATHJIHMIOH YHWHI OK-
CHIUTAaHMILI Ba HUTPONALl Xoccanapura acocnaHaau. byHaaH
TallKap¥ HATPAT KUCJIOTA HUTpATNap, MUHEpa YFUTaap, ai-
HUKCa aMMHAKJIU CeJIMTPa OAMINZA XYAa KV ULITaTURAAH.

HuTtpat KucnoTa Ty3napu CaHOAT Ba XaNK XY KATUTHHHHI
TYp/iM COXAJIapH YYYH HUXO0ATAA KaTTa axamusTra ara. Maca-
flaH, Kanuit HUTpAT YFUT cHdaTHAa MIUNATUIUILAAH TalIKAPU
YHIAaH Kopa nopox TaitépaaHaau. Kopa nopox tapkubuaa 68%
KNO,, 15% S Ba 17% C 6ynanu. Kopa nopox €HraHaa:

2KNO, +3C +S — K,S +3CO, + N, + 707 kX

KYI MUKIOpAA ra3fap apajaluMacy axpanub unkaam. AMMO-
HUM HUTpAT UCCHUK/IMK TabCUPMAA MapyajaHraHlia XaM KaTTa
xaxmaa rasnap (O, Ba N,) axpanu6 uukanu, wy cababau Oy
Ty3 XaM aMMOHan HOMJIM MOPTJOBYM apajauima Tapkubura
KMpaaxu. AMMOHan Tapkubuaa 72% aMMOHUI HUTpaT, 25%
alOMMHUH KYKYHH Ba 3% xKymup 6ynaau.

XO03upru Bakraa «<AMMMAKIHU ceauTpa» Aed atanyBuMu am-
MOHHH HUTPAT MYXUM a30TAHU YFUT XUcobOnaHaau. YHHUHr Tap-
knbuna 34% N, 6op. AkuH BaKTnapraya 6y yFUTHHHT HaM TOp-
TUO MUpPUK Oynaxaap XoCUn KMAIUO6 KOTUO KOMHLIH, YHU HULU-
JJATHIIHKX aHYa KUAMHAAWTUpAp 3AM. BHauaukaa SyHaaw
HYKCOHAaH Xony 6yiraH AoHagop aMMHUHAaKIMU CeJluTpa
nwnab yuKapuiaMokaa. byHUMHr yuyH aMMHUakiad celMrpara
¢dochOpHUTIAPHHUHT HUTPAT KUCJIOTA OMNAaH nmapyanaHull mMax-
CYJIOTNIApUIAH KYILWIaAU.

A30TAH YFUT cUudaTHaa Kaabuui HUTPAT (KanbUMHIK Ce-
AUTpa) XaM MWIatTunaagu. YHUHr Tapkuouna 17% asor 6op. by
yrutra 5% NH,OH xywuw #yan 6unaH yHuHr cudary aH4a
AXWKWIaHAAH.

Tabnataa azor OupuxkManapuuuur Xocua 6yanumn. Tabu-
MH WapouTaa a3oT OMpuKManapu Kyiuaarud Hyanap Ouna
Xocun 6vynanu:

1. XaBona a;1eXTp pa3psai BakKTaapuaa a3oT 6uiaH KUCao-
pOAAaH a30T OKCHUANapu xocun 6ynaau. Ynap €éMryup CcyBHIa
3pn0b epra Tywianu.
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Iy #yn 6unan xap #unu | rekrap epaa 15 Kr a3ot OUpuK-
Manapy TynjaHaau.

2. Tynpokaa 6ynaauran a3or 6akrepusnap atmocgepa ason-
THHY ¥3aaWITUpUO aszoTam OupukManapra annaHTupub Typa-
au. Uy iyn 6unan xap rexrap epaa 50 kr ra kanap 6ornaHrax
a30T TYIJlaHAlUM.

3. AyKKakin YCUMAUKIAD WUAAM3JAPUHUHI TYFyHAapuia
SIWAKAKIaH TyraHak 6akrepusiiapu atMocdepa a3oTUHH Yaialli-
TUpHO, Mypakkab bupukmasapra ainaHtvpaau. byHHHr Ha-
Tuxacuaa | rexrap epaa 150 kr ra Kanap 60Fn1aHraH a3or TyrUia-
Haau.

Xap Uunu epaaH ONMHaIMIaH 3KMH XOCHAM OunaH ypTa
xucobuaa | rexrapaan 0,8 xr nan 250 kr ra xaaap a3ot Tyn-
POKAaH YUKUO KeTanu. DKUHAApAAH MY XOCHUJI OJIMIU YYYH
MYKOATaH a30T YPHUHU TYAAUPUD Typuil KepaK. BYHHHT yuyyH
epra Mebeépu bunaH a3oTau YFUTAap CONMHAIMN.

V.3. ©OCOOP

benrucu — P. Z = 15. Hucouit atom mMaccacu 30,9738. Snex-
TpoH KoHdurypauuacu KL3s?3p*. Tabuataa dpocdop dakar aro-
Ha u3oton *'P xonuaa yupaiau. YHUHTI CyYHBH# paiHOaKTUB
usotronu 3P (spum emupuauiun naspy 14,22 KyH) HUILOHIH
aToM cudaTniaa KYAnaHunaau. .

IpkuH ¢pochopHu gactnad Xl acppa siimaran A. bexun
(bawup) cuitaukaaH onrad. KeivHuanuk 1669 itunga I'am-
Oyprauk casaorap Ba ankumeérap bpana xymau bawup uina-
raH ycynaa, SbHU CHMAUKHU OYFAaTHLIAAH XOCun 6yarad Kon-
IUKHU KYMUP UIUTUPOKMIA KYPYK Xauaaiu uynu OunaH ok
dochop oanura mysadpdak 6ynras. «®ochop» WHOHUA C¥3
Oynunob, «EpyrFauK TallyByus» neMakaup. @ocPOpHHUHT INEMEHT
3KaHAUTUHHU JlaBya3be ucbot Kunrad. Lleene 1771 itunga doc-
dopHU CcysikaaH axpatud onuul yCynuMHH Kawd KWUAraH.

PochOpHHUHT 3HI MYXuM MHHepaanapy ocPopHUT
Ca,(PO,)),Baanatutnap: 3Ca(PO,), - Ca(OH),— run-
pokcHi anaruTt, 3Ca,(PO,), - CaF,— dT0opaun ana-
TUT xamna 3Ca,(PO,),  CaCl,— xnopaun anaturt. ®rop-
Ay anatuTaa GTOPHUHT YpHU KMCMAH XJ0Opra aaiMauiuHa ona-
au. Anatut pynacu 30% ra kaaap P,Oq, 6oiiuTWiran pysana
aca 40% raya P,0, 6ynanu. PochopHTIaDHHHT MyXHUM yIOMJIa-
pu Kona apum oponuna, Tyuuc, Mapokaw, ®nopuna, Map-
ka3ui Ocuéna Kopa Torna, [Nepyaa yupanau. @Pochop HHCOH
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Ba XaNBOH OPraHW3MMHWHI HEPB, MHS, CysK, THLI, MYlIaK
Ba XOKa30 KUCMJAapH TapKuOMra xupaau. YCUMAMUK OpraHu3-
MUHUHI KypyK Mopaacuaa 0,5—2% docdop 6ynaau. Yecum-
nuK opraHu3mMuaa pochop «kapuraH» dapraapaaH «Ew» dapr-
napra, nosiaaH ypyrra ky4yub typaaud. Onam oprasusmuaa 0,5—
0,8% ra Kaaap ¢ocdop 6ynanm.

dochop HHCOH OpraHUIMHUHUHT XapaKaTjaHHUl, O3MKJia-
HUIU, HAacn Koaaupwuiu, Hadac onuw Ba ¢pukpaaw daoaus-
THAA aKTUB UITHpOK 3T1aau. LlyHuHr yuyyH akan. A. E. ®Pepc-
MaH ¢ochOpHHU «XaeT Ba TadakKyp 3n1eMeHTH» Aeb ataraH.

Tynpokaa ¢ocopuuHr mukaopu (P,O, xucobuaa) 0,05—
0,2% ra kanap 6ynaanu.

Onuunmn. IpkuH Gochop kanbuui ¢pocdarHU KyM Ull-
TUPOKUWA INEKTP Nneusa KyMup 6unad KaiuTapuil opKaiu 0iv-
Haau:

2Ca,(PO,), +6Si0, +10C — P, + 5CaSiO, +10CO

Xocun 6ynran ¢ocoop 6yraapu cys octuaa ok ¢pocdop wak-
1132 KOHJAEHCATNaHaAH.

V.3.1. ®ochopuunr xoccaiapu

POu3nk xoccanapn. PocPopHUHT yuTa aAAIOTPOINMMK LLAKI
y3rapyiuaAapy MabayM: OK, KH3W1 Ba Kopa ¢ocdopaap. Yaap-
HUHTr Xap Oupu nonumep Mmoaganap 6yaub, xo3upru Bakraa
dochopHuHr 10 1aH opTUK MOAUPHUKALMICH aHHUKIAAHTAH.

Ok docdop cylok xonataa xaM, KaTTuk xonataa Xam P,
TapKUONHU TETPA3Ap WAKAUAATKH MOJIEKYAaAap XOCHN KUJIa/HU.
P—P 60FnaHULIHKAHT Y3YHAUTH 0,22] HM ra TeHr. YHUHT 3U4-
avry 1,8 r-em—3, 44 °Cpaa cyoknananu, 281 °Caa kaitHanau.
Ok ¢ochop yraepon cynsdua CS, na spuitan. Ok ¢ocdop
XaBoja Te3 okcuanaHub, ananranaHaau. LLIyHUHr yyyH yHH
CyB ocTHaa cakyiaHaau. Ok gocop xaBo KUCAOPOAU, ONTHH-
ryrypr xamaa 6up xkatop mMetauap 6unax 6esocura Gupukaau.
Kusaupunranaa ¢ocgop naatuHa 6mnaH xam 6upukaau. Ok
bochop xyna 3axapau. Y Xyaa CeKHHJIMK Ounan kusua ¢oc-
¢opra aitnaHaau, 6y XapaéHna y3rapMil HCCHKJMIH axpanud
YUKAOH:

P, =P +16,7 KX

800°C maH nactaa ¢pocdop 6yrnapu acocand P, Tapkubiu mo-
nekynanapaad ubopar. Terpasapuk ok dpochop —76,9 °C raya
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COBUTWITaHAA reKCaroHan Ty3uauura 3ra 6yaraH KpucTai
xonarnaru ok, ocopra aitnanvaau. 1000 °C na P, Huur 50%
muxaopu P, Tapkubau 6yrra aitnananu. OK docdop cyroknaH-
raH xonarga capux ¢ocdopra ainaHaau.

Kuzun ¢ocoop ok dochopHu 400 °C na KU3aMpHULL HATH-
xacuaa onuHanu. Kusun ¢ocdop cylok xosnarra aijanMaciaaH
OyrnaHn6 ketanu, yHUHT OyFiapu COBYK OyIOM CHPTUIA KOH-
neHcatnauu6b ok ¢pocdop xocun kunaau, 260 °C ga anaHrana-
Hanu. CS, n1a xu3un dpocdop spumaitan. Kusun gpocdop 4367
kIla 6ocumaa 589,5 °C na cyioknanaau. Kusun pocdop xasona
bapkapop.

Kopa ¢ocdop. Ok pochopuu 25 °C na xyna okopu 60cum
OCTHAa CaKKHU3 KYH KM3AMPHIU HaTHXacuaa ONHHraH. Kopa
¢docdop 490 °C na anaHranaHaau. CS, na xopa ¢ocdop xam
IpUMaNAHN. BNEeKTp TOKMHM YTKa3alau, ok Ba Kusun docdop
3ca TOK yTKa3maau. Kynuna ¢ochopHUHT a/IOTPOIHK X0NaT-
Jlapy KeNTUPWITaH:.

~ 600°C
SRR ° . 2
44°C 250°C hv 450°C
PI > P4 3 ’Pl ’Pl
P<10 Ila
oK CADERK, KEINA 6 )an waxn
l = 44°C 1o ™ 240°C KYPEHNIINT2 5Ta
TeTpasap (a) p=22r/cK’
p=1,83r/c’
pomb6 (B)
p=1,88r/cn’
25°C > P. 8,3- 10’ MIla > P 1,24 10' MIla > P
P = 3,510 MIla Xopa MCTAUICHMON xy6
1, = 1000°C pon6o3ap p =383 r/cn’
TeTpasap (@) p=3,5 r/cu’
P=18 MIla
poxGoaap,
rpadeTCEMON

Kumésui xoccanapu. ®ocgop akTMB MeTauiMac. Y V rpyn-
NaHUHT p-3JIeMEHTNIApH KaTopura Kupanu. bunobapus, p-op-
OuTannap KatHawHwM OunaH aManra owaaurad OOFIaHMIL -
nap xocun 6ynraHaa ¢gocdop aszorra yxwail xoccaaap Hamo-
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€H KWUnanu, NeKuH d-opburannap KaTHauiraHaa aca gpocoop
OMnaH a30THUHI KUMEBUHN XxOcCcanapu opacuiaa aH4ya TadoByT
ByxXyara kenanu. @ocoop atomuaa II1 naBpHuHr 6owKa 3ne-
MEHTJIap aToMJapunaru Kabm opOutasnapuna 3JEKTPOHAAP
KY3FasiraH xojaartra jraau:

KL3s23p? + 3"eprus — KL3s'3p?34"

Hemak, ¢pochHOpHUHr KOBAEHTAUIM 3 Ba S ra TeHr Oynuiumn
MYMKHH.DPochOPpHHUHT OKCUIUTAHU LI Aapaxaiapu +5, +3, +1,
0 Ba —3 ra TeHr. 3Hr 6apkapop 6upukmanapuna ¢pocdop bewr
BaneHTIMAKDP. PocPOPHHUHT KOOpAHMHALMOH COHiapu 4 Ba 6

ra TeHr. Macanau, PH,Cl, H,PO,, K[PF].

DOochopHUHT OKCHIUTAaHULI JapaXacH —3 ra TeHr 6ynraH
6upukManapu 6upMyHua 6ekapop xucobnananu. by xuxataaH
docop a3zoTaaH KeCKUH PapK KMIadu.

(Docdop atoMHuaa yuTa TOK 3J1eKTpOHIMU opbutannap (3p°)
6opnuru cabanu, pocdop atomnapu ¥3apo Oupukub, 6Up Heua
aTOMIIaH HOOpaT 3appayaiap XOCHJ KUAadHM.

Oxopu Temnepatypa ~1000°C aa ¢ochop Oyrnapu acocaH
0,19 M

P:|, ~200°C na Tyna

auccoumnnaHub MoHoaTomaapra ainaHanu. Iacrtpox remnepa-
Typana 3ca, dpoctop Gyrnapy TeTpa3apuk waknaaru P, mosne-
KyJnanapaaH Ty3wiaraH 6ynanu.

Ku3un Ba xopa ¢ocopnap aca P, MonexynajsapMHMHT no-
auMepnapuaad Tysumnrad. Ok ¢ocOpHUHI KUMEBHM XuUXaT-
NaH aKTUBJIUIH KHU3WNA PpochopHUKMIAH IOKOpHU Typaau. Ky-
KYH Xonataard ok ¢ocdop xasoaa xarro ogaTaaru temrepa-
Typaza Y1 onu6 keraau. Mupuk 63naxk xonatnaru ox gocdop
xaBoaa 40 ‘C arpodmaa anaHranananu. LLIyHMHT y4yH xaM OK
dbochopHHU CYB OCTHAA CAKAAll Ba CYB OCTMAA KECHULU Kepak.
®ochop xaBoda KY3HM KaMalUTHpaAMraH japaxanga OK-cap-
FULI anaHra 6epub éHanu:

P, + 50, — 2P,0, + 2984 kX

Pochop ranoreHnap, OATHHIYTypT Ba OOLUKA 3JIEMEHTIAp
6unaH ocoOH GupuKamu.

Ok docdop KOpOHFY Xoina uwyblanaHaau, YyHKU YHUHT
CUPTHUAA XYIa 03 MUKIOPAA aXpanubd TypanuraH GyFrap xaBo-
na épyrnuK yukKapub €éHub typaau. ®ochop KU3AUpMIraHIa
METAJUTAPHU OKCUUTalIH.

P, Monekynanapu Xxonuaa (3 P
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MKKHHUYK rpynnasard s-aneMeHTAapHUHTI ochuianapu
3,P, Tapkubra ara. Ynapaaru KUMEBUil GOFNaHKIL HOH-KOBA-
nem' xycycusarra 3ra 6ynaau. by 6upukmanap tyacumon ¢poc-
¢uanapamp. Ynap cys 6MiaH TabcypnailuraHaa ragpoanara yu-
paniau:

Meg,P, + 3H,0 - 3Mg(OH), + 2PH,

I rpynnanunHr s-asnemenTaap gochuanapu 3,P Ba 9,P T1ap-
Kubau 6ynuob, ynap cys Ba KuciaoTanap TabCUpHIaH napyana-
Halu.

Karra paspnapHuHr d-anemextnapu 9P, 3,P, 3,P Tap-
xubnu dochpumnap xocun kuaaau. by pochuanap meranicu-
moH dochuanrapaup. Ynap 31eKTp TOKMHU ¥TKa3aaUraH KMM-
éBUIt MHepT Moaaanap xucobnaHani. Yaap apuMyTKasruy xoc-
cajapura 3ra.

®ochop 6yrnapu dakar 600 °C ra skuH TeMnepaTypana
cyB OyFu OmaaH Kyiuparyya peakuusara Kupuiaau:

P, + 16H,0 —> 4H,PO, +10H,

®ocdop Bopopon 6unan 6esocura Gupukmaitau. LyHuur
yuyH ¢ocdop ruapuanapu ounsocura nynnap 6unan onuHaau.

V.3.2. ®ochopHHHr BOACPOAIH GHPHRMANADH

®ochopHHUHT yuTa ruapuan MawiyMm. Pochun PH, — ras.
ampocpun P,H, — cyioknuk Ba P,H €xu P ,H, — katTuk mon-
ganapaup.

lNascumon dochun PH, uu nactnab XKan-’Kanap onrau. ¥V
$hochopHU ONTHHTYFYPTFa VX1ualu Moaaa aed yinaraH. YHuur
dUKpUYA ONTUHTYFYPTHU KIIKOPp OMNaH KU3AUPUIIraHAa «O.1-
TUHTYIYpT XUrapu» Xocun O6ynraHunek, HochopHH HUIKOD
OunaH Ku3aupuarauaa «gpochop Xurapues ONHHULLK Kepak 314.
JlekuH yHHUHT Taxpubacuna cacuraH baiMK XMAAM ra3 Xocun
6ynau. XKan-Xanap 6y ras 6unan H,S opacuaa MabiyM yxiuai-
NUK 6opauruHu Kyn vanaau. JIeKMH Xxe4 KaHAaw yxiualnuk
TonuaManun. Xan-XKauap 6axapran tTaxpubda xo3up Kyiunaru
TeHrnaMa bunaH udonanaHanu.

P, + 3KOH + 3H,0 — 3KH,PO, + PH,

PH, ny xanvumuit pochuara cys Tabcup 3TTHpHI GunaH
XaM OJIML MYMKWH:

Ca,P, + 6H,0 — 3Ca(OH), + 2PH;
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Tapxubriaa docdop 6yaraH opraHMK MOAIANAPHUHT KOJLIKUK-
napA yppurasaa xam ¢GochOpHUHT BOAOPOAIH OMPHUKMaANApH
xocun 6ynaau. banuukoa Ba 3cku Kabpaapaa keyacu KypiHa-
aMraH «yupokaap» ¢ochop TMAPUIVIAPUHUHT Y¥3-Y3UaaH ajlaH-
ranaHAWKnIaH Keand yukKanu.

®ocpun PH, — PAHICH3, CaCHraH danuK XMIUIK Xyaa 3a-
Xap/u ras. VHuHr KaiHaw temrneparypacu —85 °C, —133 °C
na cyoknaHagu. ®ocpusna P—H 6ornanuiu s3Heprusicu 322
KXK-M0:1b~" ra TeHr. DochHUH MONEKYNACH NUPAMHMAA LIAKINUAA
oynud, H—P—H 6ypuaru 98,7° ra Tenr. Huxosraa tosa ¢oc-
hur ¥3-y3uya anadranaHMaiaon; yHMHr tapkubuaa xyaa o3
mukaopaa P.H, éxu dochop 6yrurunur 6opauru PH, HUHT
XaBoaa aJIaHl‘aJIaHHUJHHV TabMuHnanau. PH, sa P, H HUHT
CTPYKTYpa dhopMynanapmHu Kynuaarmya Tacaupnam MyMKMH

H H H
:P:H -P:P:
H H H

YHUHT cTpYKTYpa opMyaaiapy aMMHUaK Ba FrMAPO3UHNAPHUHT
CTPYKTYpa dopMynasiapura yxwianar..

Xapo 6unaH dochuH nopTiIOBYK apanawiMajap XOCHI
KMNaau.

®dochHUH cylOK Xxonaraa accoilmnaHmaiam (aMMuak 3ca
accouunaHany). QochuHHMHET CyBAaru 3puMTMaiapu Ha acoc,
B2 Ha KKCJIOTA Xxoccanapura 3ra. JIekmH GochuH Kyuny Kuc-
notasnap 6unaH peakuusira Kupruunbd GocPoHUl Ty3NnapUHHU
xocun kunaau (macanad, PH,Cl, PH J). ®ochun kyunu kai-
TapyBuu XUcobsaHaou.

Hudocdun P, H, novmo rascumon ochduH d6mnax d6upra
xocun 6ynanu. szaurcm CYIOKIUK, 65 °C na KaiHainau, —99
°C na koraau. Kucnoranap 6unaH peakuusira KUpHiUMaNiau.
AudochrH ¥3-y3uua anadranaHaau. Y30K BaKT Cak/1aHca, 5’13&4-
naH acra-cekuH PH, unkapu6, kattug ¢pocopun P H ra ait-
naHaau. Karruk, (bocq)mi CYBa XaM OpraHUK 3PUTYBUMJIApAA
XaM 3pUMaNIMraH Capyk PaHrauM aMmopd KyKyH.

V.3.3. @®ochopuuHr ranoreHHIapH

®ochop ranoreHuanapy xakuaaru 6ab3u ManaymMoTaap
V.4-xanBanza KeJTUPHITaH.

®octop xnop 6unan 6esocrra 6upukn6 PCl, Hu XocHn
Kunaau:
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6Cl, + P, - 4PCl, +1304 K

PCl, — ¥Tkup xuanu cyoxiuk, 74,1 °C aa kainainau, —111,8 °C
ja KOTaJIH CyBaa TYIHUK TMAPONU3NAHANM:

PCl, + 3H,O — 3HCI + H,PO,

PCl, — 6eu1 xnopnu ¢pocdop PCl, HUHT M¥n xnop GunaH 6u-
puxumunan xocun 6ynanu. byr xona'm.uam PCl, HHHT Ty3H-
JIMIIKA 3NIEKTPOHIAP OKMMHU €épaaMH OunaH Texmupmlraﬂna
YHUHI TPUroHan 6MnupaMuia LWAKJIKMra 3ra 3KaHJAWrM aHHUK-
naHraH. Karruk xonataaru 6eiwn xnopau ¢ocdop TeTpasapuk
[PCL}* Ba oxtasapuk [PCl ]~ nonnapaan tysunrad. PCl uHr-
Hmpoﬁcuaon AUETOHUTPHUA Kabyu KyTOaH 3pm'yaqmlapnam
3pHUTMaNapy 3n1eKTp TOKMHHU yTKasaau. PCl cys 6unan y3apo
TabCUPNAIMUO MKKMTA Maxcynor 6epanu:

PCl, + H,0 — POCI, + 3HCI

by peakuusaa cyB Mya MHUKAOpAA OJIMHCa ¢ocdar KUcaoTa
xocun 6ynanu:

PCl, + 4H,0 — H,PO, + SHCI

V.4-xadea.
bax3n gochop ranorenntapHHHHr GHU3IHK Xoccanapu
Kot KafiHaw
®opmynacu Ag);r.':: Panru TeMMnepaTypa- | TeMneparypa-
X cK, °C cHu, ‘C
PF, ras PaHrCH3 —151,5 101,2
PF, ra3 panrcu3l —93,7 —81,5
P.Cl, CYIOKJIHK PaHIcH3 —28 +180
PCl, CYIOKJIHK paHrcus3 111,8 +74,1
PO armcxuen | paneens | 0B -
PBr, CYIOKAHK PaHIrcu3 - —40.5 +172.,8
PBr, KATTUK XXHCM |CapHK-KH3FHLL +100 +106° nan
I0KopHAaa
napyana
PJ, KATTHK XHCM |KM3FHLL-CapHK, +124.5 P Ham |
PJ, KATTHK XHCM KM3HA +61 200° nan
lIoK0pHaa nap-
yanaHaau
POF, ra3 PaHICH3 -394 -39,8
POCI, CYIOK/IHK PaHICH3 1,3 +108,7
POBr, KATTHK XHCM PaHIrcH3 +56 +192
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Iy cababnu PCI, Hu dpocdar KUCAOTAHMHT XIOPAHT U -
puau ned Kapail MyMKHUH.

Docdop(V) xnopua 1okopu 60CUM OCTHIA AMMOHUMN XJIO-
pua OunaH peakuusira KkupuwraHaa ¢gocoHuTpua XJopua
Xxocun 6ynaau:

PCl; + NH,Cl = 4HCI + PNCl,

by moanza 150 °C na €nuk 3aHXUPAX TPUMEPHHU XOCHUN KHUna-
au, 6y 3anxup 300 °C na y3unaau Ba OYMK 3aHXUPAU NOAKU-
Mep XOCHJ Oynanu:

Cl N\ Cl .
IR NV NN
/N

LY

N cyp\ cr\ c1/\ cn/\

ci

Xocun 6ynraH Moaaa y4yBYAHJAUTMHM HYKOTalu, CYBAA 3pU-
Maiau. PU3uK XxoccacH Yana BYJKOH/NAHIAaH KayuyKka yxian-
au (yHu 6ab3aH aHOPraHHK nojaumep Aed xaMm OpUTAAUNap).

PCI, docdar anrnapna 6unaH peakuusra Kupuuiranaa ¢oc-
dart oxcu xnopna PCl, xocun 6ynaau.

PCl, €pyrnukHu KY‘-UIH paBuluaa CUHAUpPAOAMraH, XaBoja
Ty'raﬁnurau cyloOKIHUK, d = 1,69r-cMm™, 108,7 °C na KaitHaitau
Ba 1,3 °C ga xoraau. by Moana opraimk CMHTE3a UULTATUIAAMN.

V.3.4. ®ocdopuunr cyrspuanapu

Tapkubu P.S_(n = 3,4 Ba m = 3,5,7,10) 6ynran 6upukma-
Japaa n:m HUcOaTH peakuMsi ydyH OJIMHraH SouiaHFUY MoOA-
JaflapHUHT MUKaopura OoFnukK. Peakumnsi y4yH OJMHraH ¢oc-
GopHUHT aNNIOTPONUK LIAKAAapU OK €KHU KuU3uia 6ynca, Moa-
lanap opacHaary peakums WUAOATAU €KUM cycT OGopuiuu
Ky3aTtuaraH. bolwnaHrFuy Moana-

JJApPHUHT Maccanap Hucbaru 1:1

6ynrauna P,S, (t, 1 =174, °C Ba / 0,209
teann =408 C) capux Tycnu, C§, S

12 KyNa SXLUM IPUALHTAH KPUC- 4 S s ]0.209
TaL1 Moauda 6ynud, YHUHr ¢a- 0,038 mu
30BUH TY3uAUIIY Kyiunaruya: |,

P,S, Kyuunmua mukaopaa on-

0,221
THHTYTypTHU CS, 3puTMacuaa OE‘P/ M
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6upuxTpud P.S, 4u X,OCHJI Kinaau. P.S, xam capuk pauriu

5

kpucrana (1 =310 °C, ., =514 °C) yHunr dasosus
TY3HJIULIN: S S
| AN

I(P P)=0.237 um
Tapkubis P.S (1 =290 °C t =523 *C) &yarar maxcy-

KoTHu sAfK
notHHHr dasosuiil Tyaunkwe PSS, Hrkera yxiaw, 6y moana
oaTuuryryprra ¢ochop Kymrd Ki3aupuiu wyau 6unaH oau-
Hanu. bynap «ryrypT» “yrnHy Taicpaari yyyH kepak é6ynaau-

raH apajiaiuManapra Kyuisaaim.

V.3.4. @ocdop okcHAAApH BA KHCJIOTANAPH

Mocdopunnr P,C, sa P,O, Tapkubiu okcuanapu Mabiaym.
bynapna (boccbopnnnr oxcmmauuw aapaxacu +2 Ba +5 ra
TeHr. By MKkana okcua Monekynanapu aviMep XoJuiapaa, SbHU
P, O, Ba PO wakinuaa MaBXya. bynapaaH Taukapu, sva 2,0,
Tapkubnu okcua xam manvnyM. by monnana pochopHHUHT OK-
CHUIUIAHUW aapaxacu +4 ra TeHr.

®ochop xaBoaa uana okcuanaHuwu Hatuxacuaa PO,
xociut 6ynann. Pochop(lll) okeun 22 °C na cyoknaHaauraH
paHrcu3a Kattuk Moana. ¥ 1731 °C aa xarHainu. by moana
200 *C naH okopuna Ku3ua docdop Ba P,0, ra napyaraHaau
(AncnponopuUsaHaIn):

4P,0, — 4P, + 6P,0

Xocun 6ynran Tunuk P,O, Tesna oxcranankb 2,0, ra aina-
Haau.

Pocop(Ill) oxcua nact remnepatyvara cys OunaH peak-
uMsira Kupuwranaa gpocohur kucaora H,PO, xocun 6ynaau. ¥
CcyB OUNIAH IOKOPH TEMAEPATYpasa peakuusara XupHuraHaa aca
Kucnoranap. Ki3ua dhochop sa gochop rvapua apanawmack
xocun 6ynaau. ynra kypa, To3a GOoCHHUT KACAOTA OAUIL YUYH
6owka ycyanapaad doiaananmnaau.

Docdop(Ill) okcua xyanu ox dochop kKabu HUXOATAA
3axapjiii MOaIanUp.
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(Docdmp(‘r’) okcunt PO, (hochoprrir kucaopon mMyn 6yaran
MAPOUTAA SHHUIHAAH xocun OVnanu. Y paHIrcus HUXosTIa rur-
pockonuk wmosna O6¥nu6, 101.325 xfla 6ocumaa
360 °C pa cyhumaTnadaau. Yuu 0otuka apanaimanap,ai 1o-
jazawa 1wy xoccacunan doinananmunany. Pochop(V) okcun
HAMHI 1IOTYBYY BOCHTA cHpatHaa wiunatunaan. Gochop(V)
OKCHIMMHT XOCHA OV UCCHKAUTH Xyaa Karta — 2984
KAX-vonb~! ra renr. Y ¢ocdar Kkucaora aHrnapuanarp.

Dochop(IV) oxcna P,0,. by monna pochop(Ill) okcua-
nuyr 200°C 1a napuasaHyinMiad Xocsin 6ynanu:

4P,0, — P, +6P,0,

By OKCHAHMHT MOJIEKYASP MACCacH dcocruaa Tonuaran ¢op-
myaacit PO, 6uaan udonananamn. Y cys 6unan peaxiusira
KApriuranna docdat sa pochut Kucaoranap xocun 6Ynanu.

Mochop kucaoranapu. PochopHuHr OHp Heud XHA KiC-
noraaapu MabayM. Ynapaan dakat S racupi Kapab unkaMu3a,

l. [:pnodmcdmr kncaera H,PO,. YHHHT CTPYKTYPa Ty3unn-
4 KyHAMAarH pacMaa KeATHPHITAH,

Tunodgocdur kucnora annonn H,PO;
e Qocop atoMmit waKtt Oup o3 yarap-
Fan "CTPAadIP MApKa3uily, UMKKHTA KKC-
NOPO Bd HRKHTA BOJAOPO/ ATOMIAPH TET-
NasAP YYKKUAGPUIA XoiliawraH. / N;,, /H

Ipkuu runodocd T KUcaoTa Gapuit \
FHNOQOCOUTHHHT cvabdaT KUucaota Ou-

Jan ¥3apo TALCHPAAIIMAAH ONHHALK:

Ba(H,PO,), + H,SO, - BaSO, + 2H,PO,

bapuit runodochuTt aca ox ¢ocdopra 6apuu ruapokcun
TabCHP ITTHPHO onnHanu:

8P + 3Ba(OH), + 6H,0 =2PH, T +3Ba(H,PO,),

To7a runodPocPUT KUCAOTAa OK PaHIIK KPUCTANI MOAAR,
yudAr snuanrn d = 1,49 r- cm3, 26,5 °Cna cyloknianaau. Arap
rurodocdut kucnora 140 °C aaH 1oKopu TeMiiepatypana Ku3-
anpunca PH,, xkusun ¢ocdop, H,PO, Ba H, nan nbopar apa-
namma XocH. 1 6y¥naau. Y oup acocnmn xucnm‘a YHUHT AKUCCO-
wdranm kouctantacy K = 8,9-10-2, cyBna sxiuu 3puirm.
Minogochur kucnora Kyunu Kai’napyatm MOAA xncoﬁnaua-
oy, Y HuxosTaa 3axapiiu.

®ocdur xucaora H,PO, dochop(lll) okcuara moc ke-
JIYBYU KHUCIOTAAMP. By KHCAOTaHH XOCUNl KHUAMLU YUYH
dochop(11l) xnopuaHUHT ruaponu3naaH ¢oitaanaHKuaK:
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PCi, + 3H,0 —» H,PO, + 3HCl

®ochut kucnota 70,1 °C na cylokj1aHaaMraH paHIrCHU3 KpUc-
Taaa MOAAa:

H
0,139 ru
116°
P 0,154 i /H
7 \or ©
O o—H

DochUT KUCNOTA KYHCHU3 KUCTOTAIap KATOpUra KUpaau, y
KaiTapyBuu xoccara 3ra. H,PO, kuzaupunranaa napyanaHub
optodocdar KucnoTa Ba PochuH XoCHN KHIaNH:

4H,PO, —213°C_,3H,PO, + PH,

DocPHHUT KHCI0TAa MOJIEKYJIACH TAPKHUOUIA yuTa BOOOPOX aTO-
MU OVavIMra Kapamamn, 6y KMCIIOTa HKKH aCOC/IH KUCAOTAAMP.

>P§O

YHuHr Ty3napu — doceurnap cysaa EMOH 3pHAIUraH paHr-
cu3 mogganapaup. Paxkar HaTpuM, Kaauit Ba Kanbuuit ¢oc-
duTNAp CYBRA SAXLIKU IPUHIHU.

docohut kucnotaHuHr nepokco wakiu H, P,O; Ba nonu-
mep MeTawaxkau (HPO,)n nap xam maBXyx.

V.3.6. ®ocdhar kucaoranap

docdar aHrMapua Ba CYBHHMHI ¥3ap0 peakUMSICH UCCHK-
JIMK axXpanub unkuium 6unad wuanatnu 6opaaun. Cysra P,O,
COJIMHIaHAa CyB JIOMKaNaHaau, YyHKH Oy BaKTaa CyBaa eMOH
apuinaurad Mmeradocdar KUCAOTAHUHI TETpaMepU — TeTpa-

noaudocdar kucioracu [(HPO3)4] XoCHJ1 Oynanu:

O O O O

I I II I
H-O-P-0-P-0-P-0-

P-O-H
b bn b ba
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Arap sHa CcyB KywuO KaiHartujca, ruapaTauus XapaceHu
naBoM 3Tub, cyBra AxiuM spuitauraH oprodocdar KHCIOTA
H,PO, ra aiinanann:

HPO, + H,0 - H,PO,

Opanuk maxcynoraap cudaruna tpuMmetadocdar Ba IMMe-
tapocdar kucnoranap xocun 6ynaam:

O O O

I l
H-0-P-0O- P-O-P-0-H —22

b Y
4

| | |
OH OH OH
O O

I |
H,PO, +H-0-P-0-P-O-H

I
T
bup monekyna P,0, 6unan Heya monekyna cys Gupuku-

lMra Kapab yy xuj KMCNoTa OJIMHUIUK MYMKKHH. By peakuus-
JIApHM CXEMATHK paBHLUAA Kyiuaaruya €3uil MyMKHH:

P,O, + H,0 —» 2HPO, (Mmeradocdar kucnora)
P,O, + 2H,0 — H,P,0, (nupodocdar kucnora)
P,O, + 3H,0 — 3H,PO, (opTodochar kucnora)

bynap opacuaa 3Hr Myxumu oprodocdar Kucaoraaup. YHu
K¥TIMH4a dpocdar kucaoTa aed xam arananu. Pocdar kucnora 42
*C na cylokjiaHaauMraH, XaBo HaMUHH 10THO, éitwnb keraaurax
KATTUK Moaaa. YHUHr 3uwinrun d = 1,88 r - cm—3.CaHoaraa uiu-
nab yMKaprianura gocdar Kucaora KOByLWKOK cytokiuk. H, PO,
KM3AUPWICA, KHCIOTAaNaH CyB YHKMO KeTuO, aBBan nupoci)oc
¢at kucnora, keitnH MetadocdaT KMCIOTa XOCHI 6ynaaM:
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2H,PO, —2%°C 4 H,P,0, + H,0 — 146.4 kK

H,P,0, —%C _,12HPO, + H,0 —25 kK

AKcHya, Metadocdar KucaoTara cys Kyunbd KafiHariarania
oproochaT KUCAOTA OJTHHAIH.

Jlabopatopusina docdart KHCAOTA OJivild YUYH IPKI{H X0JlaT-
naru ¢ochop 32% nu HUTPAT KKUCIOTAAA IPUTHIALM:

3P + SHNO, + 2H,0 — 3H,PO, + 5NO

Texuukana pocdar KUCNOTA IKCTPAKUHON Bid TePMHK YCYJi-
nAap 6MaaH OAUHAAKM. JKCTPAKIMOH YOy MakgalaHrad Ba o3-
pok docdar KucaoTa Kymuunrad t1adbuuii GochopuTHH Cyib-
$har kucaoTana IpuTHInLal nbopar:

Ca,(PO,), + 3H,S0, — 3CaSO, + 2H PO,

Xocun oynrant pocdar kucaora GuabTpaTra Yranu. YHi YyKMa-
Aan punsTpnad onvvaay. TepMMK Cymla 3Ca, dLBaL, AEKTH
feynapia gochopuraan 3pkuH Gocgop o, CYHIpa ynu
KyHaupub dochop(V) okcuit xocui xuaunaaud. by momiaa
cys Tabcup 1TMpHb yHu H,PO, ra aitsiantupunann.

TepMuk ycynaa onuuran ¢gocdar KHUCAOTa TO3A/NUIM Ba
KOHUEHTPAUMACUHHUHI IOKOPHIMTH OMAAH 3KCTPAKIIMA YCY-
NWa OJIMHraH KUCNOTallaH dHYya IOKOPH Typaau.

Docdar KUCAOTA OJIMILHKWHT KEATYCHAE PHBOX TONAgHUray
yeynu ocdop OyFrapuHy Kataau3laTopiaap HINTHPOKUAA CYB
OHMAaAH OKCHANAWAND:

P, + 10H,0 — 2P,0, + 10H,

Xocun 6yaran P,0; optikya cyB 6yFu Gunan Gupukub
H,PO, ra aiinasanu, Bogopod 3ca CaHOATHUHT TEFULUIK COXa-
napura pbopunaam.

Oprodocdar xucmora yd acocnu Kucaora 6yaub, yHUHr
AMCCOLUWIaHMLI KOHCTaHTanapy Ba aapaxanapu (C=0,1 H)
KYMHIA KEATUPUIITraH:

H,PO,=H*+H,PO;. K, =71-10, a=27%
H,PO;=H"* + HPOX, K,=634-10%, «a=11%

HPO =H* +PO), K,;=126-10", «=0,001%
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Docohar KUcI0TA YU XMA TY3 Xocus Kunanu. Macanan,
KH,PO, — kanait aurnapodocoar (¢ku oupnasin dhocdar);

if — Kanum raapodochar (exu nxkunamuat hocdar);
KJPO‘ — Kanui docdar (éku yunamuu gocdar).

I'mapodocdaTt Ty3uHI KHIAUPHIU HATHXACKIEA NHUPOdOC-
¢ar onniu MYMKHH:

2Na,HPO, — Na,P,0, + H,0

Hatpuit nupodocdar KyprowmH Ty3napu apurMacu 6u-
NlaH peakluKAra KUpMIIraHaa KyprowuH nupogocdar Pb,P.G,
Xocun 6¥nanun. YRra soaopoa cynb@Gul Tabevp 3TTUpHO nupo-
docdar kucnora H P,O, onunagu.

IMupodocdar kucnota oprodhochar KUCAOTAra KaparaHia
aHYa KYWIH KUCAOTadUp, y 1¥pT acocnn. OFUp METANNTAPHUHT
nupodochatnapu (pyx, KyproludH Ba Muc nupodocearia-
pUlIaH TalwiKapu) cysna émMoH 3puitau. ITupodocdar kucnorta
opTtodocdaT KUCAOTAHKHI KOHAEHCATIAHULI MAXCYNOTUAMUD.
Oprtodocdar KrvcnoTa KoHacHcaT1aHrasuad noaugocdar Kuc-
JoTanap XaM Xocvn oynauu.

Meragocdat xucjioTanap — oprto €xi rpodocdar K1ciao-
TaHK KU3IUPALL OPKANTA OSHMHAAK. Y KOBYLUKOK CYIOK/MUK. YHUHT
Ty3napu Metadocharnap, Macanaii, HaTpuid rekcameradocoar
Na,PO,, «kaTTHK» CyBAapHM IOMILATHLI/IA MIUNATHNATLH.

V.3.7. ®ocdopan yrmTnap

DochopHHUHT Xyna KYn OMpUKManapu MUHEpaa YFUT CHU-
¢darvna vwnarunanu. Jlekun yeumauxknap GochopHUHr xap
KaHaaik OMpUKMACHHU XaM V3anauwiTupaBepMaiau. YCUMIUK-
JIap CyBla €KUY CYIONTUPUITraH OPraHMK KHCloTalapaa 3puid-
auraH ¢gochopny GUPUKMANAPHHUTHHA OCOH Y3TAWTHPALH. JHT
K¥n Kyananunaauran docdopau VYruTaap Kyiuaaruiapamp:

1. ®ochopHT EKH ANATHT YHY MAUNUH KYKYHCHMOH XOJL1aru
dochopuT €ku anatutTaaH ubopar. by yruT Tapkubuaa 16—35 %
ra Kagap P,O, 6yavwn mymkun. Jlekun dochoput yHH €xu
anaTuT yumlaru ¢dpocdpop — Ca,(PO,), Tapkubay momaia wak-
nvna 6ynaau; 6y monaa cyena CMOH 3pumm wy cababau
HOPAOH OynmaraH Tynpokaapaa GocPopuUT €KH anaTUT YHHU-
HU YCUMIMKNAp KaM Y3NauWiTUPAOH.

2. Cynepdocdar. DochHopHT EXH aNAaTUTHHUHT CyNAbdaT KUC-
noTa 6unaH y3apo TabCHpUIaH CyBaa 3pyByaH pocdopnun 6u-
PHMKMA XOCun 6Vaaam:
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Ca,(PO,), + 2H,SO, — Ca(H,PO,), +2CaSO,

YuuHr tapkubuna 20% ra kanap P,0, 6ynanu (Kopa Tor ¢oc-
dopuTHIAH ONMHAAUTaH cynepcbocdmma 14% P,O, 6ynann).
Cyneptbocdnn* tapkubunarn Ca( H PO,), cyena ﬂxum 3PULIH
Typanan YCUMAKKIAD YHM SIXLUH yanammpanu

KykyHCUMOH oaaui cynepdocdar caknad KyHuaraHaa HaM
TOpTHO UpUK Oynakyanapra ainnaHu® xonaau. by 3ca yHu
MalIMHanNap épaaMuia TYNnpokKKa COYMILIHM aH4Ya KUHUHaL-
tupanu. Iy cababnu 6y YFUT €nuiunb KonmManauraH 10Haaop
waknaga nuinab yukapuamokna. bynaad tamkapu, cynepgoc-

cdarra aMmMHuak €K1 KapbamMua [CO(NH,)Z] KYWnO, YHUHT CHU-

datnHu axwuwiaw MyMKuH. CynepdochaTHUHI O3UKJINK K-
MaTH KaM OYAraHu yuyyH XO3Mpru BakKTida YHM HLUNab uukKa-
pULLI aH4Ya KaManTHUPUJITaH.

3. Ky cynepdocdart tapkubyu (pakat KanbUUid AUTHAPO-
docdaraan nbopar 6yaran KUMMATAK YFUTAUD. YHHUHT TapKu-
6una 40—50% P,O, 6ynanu. Kyw cynepgocdar tabuuit poc-
¢doputra KOHueHTpJIaHI‘aH (docdaTt KUCNOTA TABCUP ITTUPHLL
yau 6unaH onuHaau.

Ca,(PO,), +4H,PO, — 3Ca(H,PO,),

Kyu cynepdocarra ammnak 1060pn6 1okopu cudatinu YruT
aMMOHU AU cynepdocdaTt onuHaaM.

4. lpeunnuTaT CYBAa KAMPOK 3PUIIANIaH KAJIbLIUHA IMAPO-
dochataan néopart 6ynnb, KYKYHCUMOH OXAaKTOWHHUHT Poc-
¢daTt kuciaora 6uiaH y3apo TabCUPHUAAH OJIMHALM:

2CaCO, + 2H,PO, —» 2CaHPO, - 2H,0 + 2CO,

[Npeuunurat CaHPO, -2H,0 ok kykyH 6yaub xaBoaga cak-

JJAHTaHAA HaM TopTHO enuuKb KoaMainan. YHUHT Tapkubuaa
30—35% P,0, 6¥naau. by yFUT Ky4CH3 KUCIOTAIHU TYNPOKAap-
ra COJIMHraHaa YCUMJIMKAp AXLWUKM Y3INaWTUPAlHU.

5. Tepmodochataap (€xu ¢TopaaH to3anavraH ¢ocdar-
nap). Tabuunit pocopuTHH TYpau Kywumyanap (coma, no-
Taul, HaTpuil cynbdar Ba Xoka3sonap) 6unaH Oupra 0OKOpH
TeMnepaTtypana cylokK1aHTupub, dochoput Tapkubunaru ¢prop
uyKomnanu ByHHHI‘ HaTuxacuaa tTapkubuaa 32% ra xaazap

OyaraH VruT TCpMO(bOC(baT Xocun bynaau.

fOKopuﬂa Kypub yruiaran ¢ochopau yrutnapaaH Talwika-
p4, Tapkubuna xaM ¢ocdop, xaMm a3oT, XaM Kanui 6ynagu-
raH Mypakkab yrutnap xam rati€épnaHaau. Ynapaai ammodoc
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NH, H,PO,, amammodoc (NH,),HPO,, aeitHadoc (NH,),SO,
(NH,),HPO, nap ana wyHaain a3ot Ba ¢ocdopiu Mypakkad
yeuTnapavp. AMmodoc tapkubuna 10% asor sa 50% P,0, 6yna-
au. AMModoc oaunul yuyH ¢dpocdar Knucaota aMmMuak TabCUpu-
1a HEUTpanaaHaaM:

3NH, + 2H,PO, — NH,H,PO, + (NH,),HPO,

AMMOQOC 1OHANOp Maxcynot cudarvaa YMKapuaaau.

AMMOGDOCTApHUHT Tapkubuaa YCUMIUK (QaONUATH YYYH
MYXUM 6ynraH ukkuTta (pochop Ba OKCHITAHHU LI AapaXacu —3
OyNraH asor) 3/MeMeHTTHHa Oynca, ynap 6unaH Kanuit HUTpaT
apanatiMacy 6ynraH aszodocka 3ca MKKMHYM Typaard a3oT Ba
MYXUM MaKpOYFUT KOMNOHEHTNApHUIAH KaJIMi MOHMIa XaM 3ra.

6. HuTtpodocka éxu azodocka HOMAM apaiall YFUT TapKu-
ouna asot, docdop Ba Kanuit anemeHTnapu Gynanu.

Hurpodocka taiiépnaw yuyH aMmmMoHuUi ¢ocdar, ammo-
HUI HUTPAT, KaAui XJIOpUA €KH KUK CyNbdaT apanauiMacHu
ku3aupunaau. Hurpodocka Tapkubuaa taxmuHal 15,7% a3or,
16% P,0, Ba 16% K,O 6ynaau.

Ycumnumapnunr XY PUBOXJIAHMIUM YYYH OdaTAaru
yFUTIAp Tapkubura kupaauraH asot, pocdop Ba xanun ane-
MEHTJIApHAAH TAWKAPH Xyaa 03 MUKIopaa OyJica xam Mapra-
Hewu, 60p, MUC, pyX, MONMDOAEH, KODanbT Ba OOWKA 3NEMEHT-
napaaH XaM Kepak Oynaau. Tapkubuna O6yHaai anemeHTaap
OynaauraH YFUTAAp MUKpOYFMTAap ne0 atanagu. Ynap 3KUH
XOCUIMHY OLIMPUOrMHa KOMMan, YCHMMAKMK XaMiaa XaiBOH1ap-
HU TYpPJU KaCa/UTUKIApAaH XaM caxk/janau.

MukpoyruTaap opraHusmaa 6MOKUMEBHUA Xapac€Haap YUyH
KaTanusatop cudarunaa sapyp 6ynraH GepMEHTIAPDHHUHF aK-
TUBAMIMHMK oluMpany. Yrutaa osruda Mo, B, Cu HuHr 6ynu-
Y GOTOCHMHTEIHU KYYAHTUPUO, YCUHMIUKHUHT PUBOXJIAHHU-
WUra KXKOOMMH TabCUp Kypcartaau.

MeTtajulypruss CaHOAaTUHHUHI YUKMTAApU (KyHHHAKIAPH)
epra CONIMHraHaa yaap TYnpok Y4yH MHCIH, PYXJIH, KOOanbT-
M B2 MOAUOIEHAN MUKPOVFUTAAp Ba3udacuuu Oaxapanm.
bab3an Oy aneMeHTNApPHMUI Ty3napuaaH XaM MUKPOYFUTIAp
cudatuna doiaanaHUNAIM.

V.4. MHULBLAK

benrncu — As. Z = 33, anekTpoH koHpurypauucu KLM
45'4p*. Tabunit MulIbLAKHUHT dakaT 6uTTa KM3oTON *As Oop.
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MUWBAKHUHT OUp Heya paavoaKTHB U3OTOMJIAPH OJNIMHIaH
6ynun6, ynapaaH As (spuM eMyupuanil naBpu 26,8 KyH) HU-
WIOHJAMU aTOM cudaTHaa ULLIATUNANM.

MuwbakHUHT As,S, Ba As,S, Tapkubnu buprukmanapuaaH
KaauMry 3aMoHnapaaH 6epu onamnap 6y€K Ba AOpH-JapMOH
Tanepnaw yuyyH cdofizanaHmiuraH. MUWBAKHUHT MYCTaKHN
KUMEBUH 3NEMEHT 3KAHAUTHHMU AacTnad 1789 itunna JlaBya-
3b€ UCOOT KMIAraH. «ApCEHMK» IOHOHYA «KYWIN» AEeMaKAMP.
YHHUHT 3HI MyXUM MUWHepa//1ap¥ XYMJIaCUra apCeHONHPHT —
FeAsS, mumbax nuputH FeAs,, peansrap — As.S,, aypunur-
MeHT — As.S, f1ap KMpaau.

Oxkap cyBaa xaM Xylla 03 MUKIOpaa MUIIbIK OMpHKMaia-
py 6ynaau.

Muuwbsak muHepaanapu Lllseuunsina, Hopsernsaa, Poccus
Ba bowka M X na (Llapxuit Cudupb, Y3bekucroH) Ba 6owka
MamJakariapaa yuypanam.

Onnuumn. MULLIBAK MHHepannapuiaH Ba MOJAUMETANN
cynbhua pyaanapaaH asean As,O, XOCHI KHWIHHAAH; CYHIpa
YHHU KOKC OMNaH KanTapuiaau.

2As,0, +3C - As, +3CO,

YHnaH TawKkapu apCUHONMUPHUTHH KYHAUPHULIL OHUAaH XaM MU~
IWIBYK OJIMHALM:

4FeAsS — As, + 4FeS

Byr xonuaa axpanub yMKKaH MHULLbAK COBUTHO KAaTTHK XONaTra
yTKazunanu.

Muwpsk oavioa Ba y OMiad MuUIalaa XxaBQU3nuK Tex-
HUKAcHUra ajioxuaa axamuaTr bepuwt kepak. Muubsk 6upuk-
Majnapu OWKO30H wWwupacuiaa 3pub, onaMHu 3axapnamau. Ly-
HUHI YYYH O3 MUKIOpAaaru MulibsK OUMpHUKManapu OunaH
HUaWAaa repMeTUK annaparypa, SXuu BEHTHAAUMS, KY30ii-
HaK, Maxcyc KMiuM, Kyaxon Ba TH66MIA Ha30paT XOpPUit ITH-
nanu.

V.4.1. MHUIBAKHHHI XOCCAJIAPH

Muuibsak OMp Heva ANNOTPONUK LLAKI Y3rapuuiapu Xocun
KWUnaau, yrapaad MyxuMHM yuTa:

O-MHULWIbAK €KH KYNPAaHT METAJICUMOH MHUWIBAK, YHUHT
anuauru 5,7 r'cM~3, DneKTp TOKMHU €MOH ¥TKa3anu, MYpT,
cybnumauusnananu. 633 °C na 6yr 6ocumu 101,325 xT1a, 817 °C
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aa 3,6 mIla 6ocumaa cywoknananu. KynpaHr MULbAK SIpUM-
YyTKa3ruy xoccanapMHy HaMOEH KWUNAdM.

B-MUWIBbAK KOpa paHTAuU aMopd MOoda, YHUHI 3UYIUTH
4,7 r-cm3,

Y-MHUIUBAK CAPUK TYCAM MOMAA, YHUHT 3uunuru 2,08 r-cm—3;
Oy momaa xyaau ok ¢ocdopra yxiwad, Mulubix 6yrnapu te3
coBuranaa xocun 6ynaau. Capuk Muwbsak 285 °C €éxu €pyriuk
TabCUPMAA KYJPAHI MULLIbAKKA aitnaHaan. Kopa MULibSIK KOpa
docdop kabu kKpucrannaHaau.

MuwmbsskHUHr atom paavycu 0,148 HMm. KosaneHT atom
paanycu 0,121 um. As* uou paauycu 0,092 Hm 6ynud, As**
HUHr paanycu 0,047 um aup. MULIBAKHUHI UOHNAHUIWI FIO-
TeHuuanu J, = 9,81 3B.

Muwbak Monekynanapu OyF xonatuaa As, faH HOoOpar.
IOkopu Temnepatypana MULUBAK OYFM MoONeKyaalapu HMKKH
AaTOMIUAND, YYHKU Y AUCCOUUANAHANMU:

As, = 2As,

800 °C paH oKopraa MULIbLSIK OMp aTOMAM MoJieKkylanapaaH
nbopat. MuUlbsiK OYFM CapUMCOK XMAKHM 3CaTalHM.

Opnartaary wapouTaa KyApaHI MULLIBSAKKA XaBO XaM, CyB XaM
TabCUP ITMANHAU. JIEKMH KM3AMPUATaHAA Y BOAOpPOA, OMp KaHua
METAJJ1 Ba METa/IMacaap OMiaH peakumsira KWpuiuanau.

MHUIUBAKHUHT CTaHaapT 3nekTpoa noreHunanu E°=0,3 B.
Muiubsak ¥3 Oupukmanapuaa +3, +5, —3 ra TeHr okcuana-
HULLU 1apaXXaCUMHY HAMOEH KMIAdW.

MHulbSAK KOHLEHTPMAHraH HUTPAT KKUCHoTa OunaH xyaau
MeTasnMacaap Kkabu peakumsira KUpuMiLIanu:

3As + SHNO, + 2H,0 — 3H,AsO, + SNO

YMymMmaH, Mulibsikaa aMm@poTtep Xocca MaBXxyl, JIEKUH MeTas-
MAC/IMK XOCCanap YCTYH TypalM.

V.4.2. MUUIbAKHHHI BOAOPOAIH OHPHKMANAPH
Muwbakuuur AsH, sa As,H, Tapkubau ruapuanapn mab-
NyM.

Apcun AsH, metann apcennanapra HCl tancup 31THpHO
ONUHANH:

Zn,As, + 6BHCI — AsH, + 3ZnC(l,

YHAaH TalKapyd MULbAK GUpUKMalapura aTomJjap Boao-
pol TabCUp 3TraHuaa xam AsH, xocui 6ynaam:
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As,0, + 6Zn + 6H,SO, — 2AsH, + 3H,0 + 6ZnSO,

ApPCHH paHICcH3 ra3, HUX0ATAa 3axapau, —113,5 °C na my3-
nainnu Ba —55 °C ga kaiHaiau. Y 230 °C na napyanaHanu. Ap-
CHH 3HAOTepMUK Moaaa. Y ¢ochuHra HucbaTaH bexapop. AsH,
KY4Yau KaiTapyBum. Y CyB Ba KUchaoTanap O6unaH peakuusara
kupuimaiiau, NH, sa PH, nap 6yHaan peakumsinapra kupm-
1Iap 34H.

ApCHHHUHI OCOH XOCHJ Oyau1uM Ba Te3 napyaJlaHMLIKIAH
doinnananud, 6Gupop Moaaa TapxkMbuaa MULIbLIK OOpPAUTrMHU
Mapm ycyauaa aHHK1all MYMKHH. BYHHHT y4yH HKKM OFH3JH
wMiua Konbara To3a pyx MeTaiu Ba MULUbSAK 60pIuru cMHana-
AWraH mMoana CoJnHagu, Kkoabara YpHaTHAraH TOMH3THY BO-
poHkara H,SO, éxu HCI apurmacu Kyiunaau. KonbaHusr
HKKMHYH OF3Ura KalbLUMHA XJIOPHA TYIAUPWITaH HAUIU CYIOK
Hait 6usaH OMPUKTUPUIAAK; HAMHMHT YYHU OYMK Oynanu. Ac-
0006 HuFUIray TOMU3FMY BOPOHKAaAaH Konbara KMCNoTa TyLLHU-
punaau (V.5-pacm).

Konb6ana xocnn 6ynraH atoMap BOOOpoOd MHUINBAK GUPHK-
MacHHM Kairapaau Ba AsH, xocun kunaau. by ras oprukua
Bonopoa 6unaH 6upra Kanbuuf XJIOpUANH HaiaaH YyTHO CYNMOK

y

e

<

- iy

V.5-pacM. Xyna 03 MHKAOpAA MHIIBAK GUPHKMANapUHHU TYTraH HaMyHaHH
aHATHU3 KWIHIL YCKYHACH.
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Haira 6opanu. Cynox HalHUHI yYMaaH YUKAETraH ra3 €HAuU-
punaau. Arap rasnap apanaimsmacu tapkudbuaa AsH, 6ynca,
ajlaHra KYKUMTUp Tycaa Oynub, ok TyTyH (As,O, 6’ymapu)
Xocun 6ynaau. Arap raszap apanaliMacMHM CYIMOK HAMHHUHT
ypracuna Kkuaaupwica, AsH, napyanananu, xocun 6y1raH Muilb-
K CYNOK HaWHWHI HYKHM AEBOPMHUHI COBYK KHMCMHIA Kopa
paHr (MUILBAK KY3TyCH)IM OOF lWaKauaa enuund konanu.

MHUWBIKHUHT Boaopoa 6unaH siHa 6up XOCKJIaCH — paHr-
CU3 ra3 aMapcuH As,H, Mawiym. YHuu onuuu yuyyH apcut AsH,
HHU KaWTa-KanTa MWITHJUIAraH 3/1eKTp YYKYHJIY HalyagaH yTka-
3ui Jo3uM. by monaa —100°C pa kaTtTuk xonartna 6ynraHuna
xam (As,H), (KuM3Full capHK PaHI/IM) OAAMHA WAPOUTIA BONO-
poara Ba As"HJ ra napyanaHanu.

ApPCHH CYIOJTUPWIraH aMMHWaKAa 3pUTHUAraH HaTpui O6u-
JIaH peaKuMsra KUpuwu6 Hatpui auruapoapceHuaHu NaAsH,
XOCHJI KUJANHM.

ADPCUHHUHT KaTTUK Xosuiaru Tapkubu AsH (0,5<x>1) 6ynran
ruapviUiapy 60p 3KaHJIMIy XxaKkuaa MawiymoTaap anabuéraa dop.

V.4.3. MHIILAKHUHSI ral0reHNH OHpuKManapu

MUUIBAKHUHT TAJIOreHNM OMpUKMaNapyUaaH 3HI MYXHMU
oK paHrau MuwbAK(II) xnopua MULIBAKHUHI XJA0p aTMOC-
depacuna EHUIIMAAH XOCUI OYnanu.

MUIIBAKHUHI raaoreHau 6upukManapuHUHr 6ab3u ¢u-
3UK XOocCallapy Kyihuaary XaaBajiga KeJTHPUIraH:

QopmynacH Arperat Panru (':rcy:nfs::;l-u Te'n(aan‘llg:'rl;— AH 95
XonaTH pacu, *C pacu, ‘C | kXK monp ™!

AsF, ra3 PaHrcus3 —78,9 —5,94 1236,7
AsF, CYWOKJIHK | PaHICH3 —5,95 +57 957.0
AsCl, KATTMK | paHrcus --79,8 —53,2 —
AsCl, CYIOKAHK | pPaHICcH3 —16 +130 315,5
AsBr, KAaTTMK | paHrcH3 +31,2 +221 199,0
Asl, KATTHUK KKU3Wa +142 +414 64.8

AsCl, — rurpockonuk, ocoH OyFJaHyB4YaH, paHICH3 3a-
XapJIH CYIOKAUK; 6ab3n aHOPraHUK MOAAaNap YYYH 3PUTYBYH
cudaTHia MULaTHAAAM.

MuuibakKHMHr 6apya ranoreHuiapy CyBaa FMApPOAM3Na-
HaaH, ynap NH;, SiCl, kabu MoaaanapHu y3ura Kymuub onuiu
KOOMIMATHUIA 3ra.

181

www.ziyouz.com kutubxonasi



V.4.4. MUIDbAKHHNT KHCAOPOAAH DHPHKMaNAPH

Ynap yuta: As,0O,, As,O; Ba As,O,

ApcenuT auruapua As,O, €KM «OK MHULUbSK» CO MHLUBAK
€HraHaa Ba TapKkuOuaa MHULLBSK OYNrad pyaanap KynavpuiraH-
na xocun 6ynaau. 800 °C naH nact TeMnepartypaia OK MULUbSAK
As,O, TapkuGra 3ra.yY xyna 3axapau moaaa; d = 3,68 rcm—.
Kusaupunrasna cytokaaHmaii 0yFnadub (cybnumaunsnavuob)
KeTanu.

As,O, cyBna 3p1b opTo- Ba ME€Ta- apCEeHUT KUCIOTAIAPHHU
XOCHUN KHNadM.

As,0O, +3H,0 — 2H,AsO; (opTOapCEHHUT KHCNOTA)
As,0; +H,0 — 2HAsSO,; (MeTaapceHUT KUCNOTA)

by kKM KUCIOTAa HHUXOATAA KYYCHU3 KUCJAOTAIAp XYMAacura
KHpanu.

APCEHHT KUCJIOTa XaM aM(OTep XoccanapMHy HAMOEH KuJa-
OU. YHUHI 3pUTMana IUCCOUMNAHUIIMHU KyHHaaruya €3uiu
MYMKHH:

H;AsO, » H' + H,AsO;
As(OH); — OH™ + As(OH);

YHUHI KUCNOTA Tap3uia AMCCOUMIIAHMIU KOHCTAHTACH
K = 4-10-" 6ynca, acoc tTap3uaary AUCCOUMAAHHUIL KOHCTAH-
tacu K = 1-10-" aup. Arap H;AsO, acocan yunHuun H6ockuy
6unaH auccoumnaHanu aed dapas Kuacak, IpyrManard UOH-
Jlap opacuaa KyrMuaaru MyBo3aHaT Kapop TONaau:

AsO? +3H* = As® +30H"

DpuUTMana BOAOPOd HOHAAPHHUHT KOHUEHTPAUHUACH OLUraHaa
6y myBo3aHaT yHrra, OH~ uoHnapu KOHLUEHTpPauusACH olura-
HUAA 3Ca 4anra CUJIXHUHIU:

APCEHHUT KHCOTA Y4 HETH3IH OYNraHu yuyH y4 XU apCeHMT-
nap xocun kunaau. YuuHr CaHAsQ, Tapkubau Ty3au 4urupr-
Kara Kapiuu Kypauuiaa uumamnanu MeTtaapceHUT KHUC0-
TaHUHT Awna Tycau muc Ty3n Cu(AsQ,), «llleene xyku» HoMY
OunaH 1OpUTUIALM.

Cu(CH COO) ‘3Cu(AsQ,), TapkuOIM Ty3u AWK TYCNH
«[Tapux KyKu» — 3KWH 3apapKyHaHlajlapudra Kapluu Kypa-
IuMILAa Hwatuaaau. Hatpui apceHUT KyMyill HUTpaT 6unaH
capMK 4ykMa b6epaau (cudar peakuUsacH):
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Na,AsO; + 3AgNO, — Ag;AsO, + 3NaNO,

H,AsO, MILKOpUIA MYXUTAA KY4JIH, KUCOTATU MYXHTAA Ky4-
CU3 KaWTapyBYHUAMP.

Muumbak(V) okchn €ku apcenar anruapua As,O,. by moana
MULIBbAKHUHI XaBoAa €HUIINAZH XOcUa 6yamanan. YHU onuul
YYYH apCeHaT KUCJ0TaHU Ku3nupub, Tapkubuaaru cyB nyko-
TUJIadM:

2H,AsO, — As,O; + 3H,0

ApceHaT KMCNOTAHUHI Y3UHM 3Ca MULUbAKHU HUTPAT KUCNO-
Taja 3PUTHIL €KH apCEHUT aHTUMAPUAHU HEUTpan LUapoMTaa
OKCHU1alll OPKANH ONMHALM:

3As + SHNO, + 2H,0 — 3H,AsO, + SNO
As,0, + 2H,0 + 2HNO, — 2H,AsO, + NO + NO,

Muwbsk(V) okcun paHrcus amopg monaa, d = 4,086 r-cm™3.
Y 315 °C na As,O, 6unan O, ra axpananu. Cysaa sxiun 3puiau
(100 r cysma 16 °C ma 150 r apuiiam). by aHrunpuara y4y Kkuc-
noTa MyBO(HK Kenaay. Yaap opro- MeTa- Ba NMUPO-KUCIOTa-
lapamp.

Opro-apcenar kuciaora H,AsO, ypraya kyura ara 6ynrat
y4 Hermanu kucnotaaup. Yuuur yuyn K =5,6-10-3, K,=1,7-10~7
Ba K,=3-10-'2. Opro-apceHaT KUCIOTa KMCJOTANU MYXUTIA
OKCHIUTOBYM XOCCANapMHU HAMOEH Kuiaau, macanad Kl uu 1,
ra Kaaap okcuaiamau:

AsO} + 21" + 2H* — AsO¥ +1, + H,0

by peakUMSIHHHT MYBO3aHAaTH KUCJIOTAJIM MYXUTIAA KECKHUH YHT
TOMOHra CHJKMIAAMU, HEMTPAN Ba UIUKOPHHA MYXUTAA aKCHUH-
4a, yarn TOMOHIA CWIXHMHAU. Y X0/14a apCeHUT apceHaTra Kaaap
OKCHIANaHaIH.

V.4.5. Mampakauir cyasHaIapH

Muwbak onTuHryrypt 6unan As,S,, AsS,. As,S, xocun

kunaau. Muineaxk(l11) cynbpun As™ ra 3ra 3puTMa OpKaau
Kucnotanu myxuraa H,S yrkasmu Hatmxacuaa yykma xonu-
oa xocun 6ynanu:

2As* +3H,S — As,S, + 6H"
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Yyktupub onuHraH muwbak(lll) cyabdua cysma, KHCIOTa-
napaa (xarto koHueHtpaaHrad HC| aa) apurmacauru ca6a6-
nu, 6y mona 3axapcuanup. Y 310 °C na cyoknanaau sa 707 °C
na Kaitnaau(Bakyymaa). Muwbsak(11I) cynbgua 6yrnapu As S,
TapKHbau AuMep MonekKynanapaaH ubopar.

/,,/S\\

e T

Muwbsak(111) cynbdpun HmkKopuit Ba HIIKOpHUIt-ep METaN-
NapHHUHC cyabduaiapu 3puTMacuna Axwu spunan. Muwkop
spuTManapuaa As,S, apuraHaa AsO,S’- Ba AsOS}™ Tapkubau
OKCO- THOApCEeHMUTAAp Xocua 6ynaau:

6NaOH + As,0, — Na,AsO,S + 3H,0 + Na,AsOS,

HuixopHuit METaNIapHHUHT cyabuiIapy 3puTManapuaa As,S,
TUOAPCEHUTra aittaHalu:.

As,O, +3K,S 5 2K,AsS,

TuoapceHnTaap KMCIOTa TabCHpHaa napyanaHub As,S,, H,S
axXpaTtub uMkapanu.

Peanvrap As S, Tabuataa KM3FHLL-KOBOK PaHIJIH MOHOKJIH-
HUK KpUCTaNaap xonauaa yupanau. Yuu Muwbsak(lll) okcuan-
HU OATUHIYrypT OMnaH KU3OZUpHUIL OPKAM XaM OJMULL MYM-
KuH. Y 450 °C na napqa.nanmacnan OyrFnaHanm:

/I )s
\/

PeanbrapHuHr cenntpa 6MnaH apaialiMacy OK Hyp TapkaTub
€Haau, wy cababau peansrap Mymaxﬁoanuma HUUTaTWIAIM.

Muwbsx (V) cymspun As,S, (acniuna As,S, ) capuk paHIIu
KATTUK Moaza. Kyucus KMCNOTA lqnun.nran apceHaTiap 3pMTMa-
cura H,S rasu 106opwiranaa capuk 4ykma xonunaa xocwrt 6yna-
IH. Arap 3pUTMAana KMcoTa Kyn Oynca, Oeiu BaleHTNIH MULLbAK
KUCMAH KAaNTapwiHb y4y BIEHTAM X0JAaTra yTHIUH MYMKHH. Y
xonna As,S, 6unan As,S, HUHI apanall YyKMacu Xocun Gynaam.
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As,S, Ku3aupuica, As,S, Ba S ra axpananu. As,S, HUIKOpH A
MCTAIAPHUHE CyabdhuUlapy Ba aMMOHUI CynbdUIl IpUTMa-
cuaa 3pub THoapceHaTaapra ainnaHanu.

As,S; +3Na,S — 2Na;AsS,

Tuoapcenarnapra MysopHK KenaauraH TUOAPCEHHT KUCJOTA
H,AsS, 6exapop Momnaaup. LLIyHKUHT yuyH THOapceHaTaap KUc-
JIoOTanap TabCUpuUaa napyaaiaHaau.

MHULIBAKHHNT KY/UIAHHILK: COYMA VK Tail€piaHaanraH Kypro-
wuHra 0,5—1% MuiubK KyiuaraHaa Cyrox KOTHIIMaAHMHT CUPT
TapaHMIMTH opTH6 couma VK chepuk wakau (wap) Xonuaa
Xocun O6ynaau Ba YHUHr KATTUKJIUCH olaan. MULUBSKHUHT
0ab3y METAUIMK KOTHLUManapy¥ aHTUpUKLUUOH Ba Matdbaa
KOTULIMACH Tapxubura xupaau. ACOCaH MUIUBAKIAAH YHUHT
OupuKManapy TaépaaHagu. YHUHr 6ab3u OMpUKManapy Kuiu-
JIOK, XYXaNuK 3apapKyHaHaanapu 6unaH kKypawuuiujga viuna-
tunaau 1960-itmanapaad 601w1ad MulLbIK GUpUKMaNapu sipuM-
YTKA3ruyjap TeXHUKaculla KeHr KyJulaHuaaauraxs oynan.

V.5. CYPbMA

bearucn — Sb. Z=351; anekTpoH xoHdurypauuscu KLM
4s24pt4d' 5s*5p%, Tabumnit cypeMa MKKUTa Gapkapop M3oTOmnaaH
ubopar: ynapaaH 6upu 2'Sb(57,25 %) Ba uxkuHuucu '3Sb(42,75
%). CypbMaHHHI OMp Heya CyHbMHA PaaMOAKTMB M3OTOIIAPH
oNuHraH 6ynunb, ynapaan '2Sb, '#Sb Ba '2’Sb Myxum axamMusT-
ra sra.

CypbMa HHCOHMSITIA KAIUM 3aMOHapaaH 6epyu MabayMm. Lllapk
Mamnakarnapuna munoanas 3000 fiunnap yamacu onauH Cyphb-
MaJaH Typad uauunap tainépnanrad. CypbMavUHT TaOUuii Mu-
Hepaii — cypbma surruporn (Sb,S,) xanum 3amoHnapaan 6epu
napno3 socuracy 6ynud xenraH. «CypbMa» HOMM XaM aHA LIYH-
IaH Kenub 4yiKKaH. YHAAH TallKapy CypbMaHUHT Dab3u OUpHK-
Majapy AOPU-AAPMOH CHU(}ATHAA MINATWIrAH. AJIKUMéErapaap
CYPbMaHHM XOMaKH OATHUH OWnaH Xu3aupub, onTMHHU OoluKa
MeTa/lapaaHd To3anan onrawnap. UIyHUHr yuyyH ankumérapaap
CYPbMaHMU «METAUIAaPHHU eiyBYM OYpH» aed0 atarannap. CypbMa-
HUHI UKKWUHYY HOMM «@HTHMOH» CY3WHHUHT KEJIHO YUKHLI TapH-
XU Kyrnuaaruya: MoHax Bacunuit Banenten 1604 itvnaa 6eTob Mo-
HaxJ1TapHH Ty3aTHLU MakKcaauaa yJjapra cypbMa OMpUKManiapyHU
O6epud KypraH; cyppMa OMpHKManapuHY HUCTEBMOJ KMIraH Mo-
Hax1ap Ty3anuis ypHura xanok 6ynrannap. lllynnan keituH cypb-
Ma «MOHaXJIaDHUHT AYLWIMaHW», ShHK «AHTUMOH » aeb aranraH.
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CypbMa 6MpUKManapy KaauM 3aMOHJapAaH 6epu MabayM
oysiranauru cabadbnu yHUHr 6ab3n XocHaanapy y4yH 3CKH HOM-
napu caknaHub kenaau. MacanaH, yHUHr akKTHB MeTanaap
6unaH Xxocun KuaraH oupukmatapy MeSb(Sb HUHI okcuana-
HULL Aapaxacyt —3) awrumonnanap (ynapaan 6as3unapu — AlSb,
GaSb, InSb nap apumyTKasruy xoccanapu MyXMMIHp), OKCHI-
Nadvwl gapaxacu +3 OyaraH OMpUKMANAPUHUHI CyBla MMApPO-
AU3NAHHLI MAXCYNOTNapuaa OKCHANAHM I aapaxacu +1 6ynran
KaTMOHU — SbO™ HU TyTraH Ty31apy AHTHMOHHJLIAp, Ba HUXO-
AT, CYpbMa KMCJOTACHHMUHI TY3NapUHU 3Ca AaHTHMOHAT -
Aap aed aTaw XO3Wpru BakTjlaprauya caknaHub kenaau.

CypbMaHuHr tabuartaa yupanauradH MyxuM 6upukmanapu
cyppMma aaTHporu Sb.S,, Opeitraynmur NiSb, auckpasur Ag,Sb
napaup. llyHunraex, cypoMa Tabuuil xonoa xam yupainau.
CypbMma OupuKManapyu acocaH KYpFOWIMH, MMUC, KyMyll Ba
6o1Ka MeTannapHUHr cynsdumnapmn 6unad 6upra, macanas,
2PbS - Sb.S.; Ag,S-Sb,S,; 4Cu,S-Sb,S, nap xonuaa yupaiiam.
MIOX ma cypbma pyaanapu Kosorucrton, lllapkuit Cubupsb
Ba Mapka3u# Ocuéna (macanaH, Kanamxomnna) Apabucronna
yYpauamu.

Onauunywn. CypbMa OJIMLLI YYYH CYpbMa SJUITUPOFUHU X3BO-
Aa KU3aMpurb. XocHa OYaraH OKCHUI NUCTa KYMUp (Kokc) ou-
JJaH Kaurapujaaau.

Sb,S, + 50, — Sb,0, + 350,
Sb,0, +4C — 2Sb + 4CO

ByHaaH TawkKapu cypbMa SIATUPOFY TEMUP OUaH KU3AKPHII-
raHaa xaM CypbMa XOocCHJ Oynanu:

Sb,S, + 3Fe — 3FeS + 35b

V¥.5.1. CyppMaHuHr Xoccanapmu

CypbMa MKKH 1MaKA y3rapuiuga MaBxya 6yau6, ynapHuHr
OUpU MeTanna Xonma, UKKMHYMCH 3Ca METAUIMAC KYpUHULUra
Ira. Y capuK paHIIH, HUX0NTAA OeKapop OYIraHu yuyyH cypb-
Ma JeraHaa (pakat MeTAICUMOH MOAMOMHUKALUMACUHH TYLIY-
Huil Kepak. CypbMma Kymyll Kabu OKKLL METall, Y MYPT, YHH
XaTTO XaBOHYaNa TYHHIU MYMKHH. YHUHT 3UUnuru 6,69 r-cm—3,
cyloKJanui Temnepatypacu 630,5 °C, kaitHaw Temneparypa-
cu 1635 °C. HoHnaHuw noreHuuanu 1,=8,64 3B; metann xonaa
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atoM panuycu 0,161 um, Sb** non paauycu 0,062 Hm. CypbmMa
3JIEKTP TOKMHHM €MOH yTkKaszaan. Cypbma 3neKTpMaHPHUHIUK
XafBafiuaa MeTananap Xymaacura KUpUTUAraH Oynca xaM,
KUMEBHI XUXATAAH YHOA METala XOoCCalapu siKkKon udona-
NIaHTaH 3Mac. YHHWHI CTAHAAPT 3NEKTPOL NOTEHLIHAAU

(E‘S’h/s’b3 = 0,2 B) mycbaTt Kuiimarra ara.

CypbMa oaataoary TemMneparypaaa xasona dbapxapop Moi-
na; aekuH 500—600 °C raya kus3aupuaranaa €éHubd oK paHram
Sb,0, xocun Kunanu. Cypbsma ranorexnap 6unan SbCl,, SbBr,.
SbII], SbF,, SbCl,, SbF, napnun xocun kunaau. Xnop Tynau-
PUAraH UMAMHAPra CypbMa KyKYHU COJIMHCA, Y 01aTAaru TeM-
nepaTypafgaéx xiopaa €eHub keranu.

CypbMa ONTHHIYTYPT Ba cesieH Ouian Kusavpuaranna Sb,S,
Ba Sb,Se, xocun 6ynanmu.

CypbMa a30T OMnaH peakuusra KUpUIUMARIU, KYMUUIKK
MeTaynap 6unau KotHumanap xocun kunanu. Tapkubuaa 72.7%
Pb, 20% Sb, 7,3% Sn Tyrrai KordwmMa mMarbaa KOTHLUMACH
HOMM OHUNaH Mawxyp.

AKTHB METAJTAPHUHI CYPbMAJIK KOTUILMANAPKUAA YUIa Me-
Tann OMnaH CypbMa opacuaa HHTeEpMeTaT OUpUKManap XOCUn
Oynaau. Xarro HHKeNb, KyMyul, Kaaau xaM cypbMma OunaH
MHTEPMETAT OMPUKManap XOCUN KWUaau.

CyB oaataary wapouraa cypobMara tTascup 3rmaiiam. 500 °C
JaH IOKopHaa CyB OYFM CypbMaHW acTa-CEKMH OKCUILIAWIM.
XN10pHUA KUCIOTA Ba CYIONATHPUATAH CYAb(AT KUCAOTA CypbMa-
ra TabCMp 3TMaMAU. Arap cypbMa KOHIIEHTpPAAHTraH cyabdart
KUCNoTa OMNaH Ku3aupuica, 3pub keranu:

2Sb + 6H,SO, — Sb,(SO,), + 350, + 6H,0

KOHLIEHTPNIAHTaH Ba CYIOJTHPUIraH HUTPAT KUCJIOTA CypbMa-
HK OKCHIL1ab yu, XaTTo Oell BaNIEHTAN XOnaTra yTKasaau:

Sb + SHNO, — HSbO, + SNO, +2H,0

CypbMa y3 6upukManapuaa +3 Ba +5 okCHUIaHUIL AapaXxana-
pHHH HaMOEH Kunaau. bewu BasneHTAH CypbMa BUpHKManapu
KMCIOTa/IM MYXUTAA OKCHMIUTOBYM XOcCcajlapura ara.
Cypsmanuur sogopoanu 6upukmacu. Cypema ruapuan SbH,
(cTHOMH) — panrcus, 6aa6Vyit Ba xyaa 3axapau ra3. Kywiu
KanTapyBUH xoccasapura 3ra. SbH3 aTOMAap BOAOPOAHHHI CYpPb-
Ma bDMpUKManapura TabCUp KMAULIKAAH XOoCcun Oyaaau. YHaaH
TalwlKapy, CYPbMaHUHI MAarHUiJin KOTHLIMacHra Kucnoraiap
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Tabcup 3TraHuaa xam SbH, xocun 6ynanu. SbH, na cypbMa
OunaH BOOOPOA OpaCcHIa TUIHUK KOBajseHT BOFIaHMLI MaBXYI-
aup. SbH, HuHr xocKua 6YAUILM Ba KU3AMPHIITaHIA OCOH mnap-
yajaHuLmra acocnaHub cypoma Mapiu ycynuaa aHUKJIaHaIu.
Cypbma ranorennnapu. Cypsma ranorenumanapuaan SbCl,
CYpbMa SITUPOFUHU XJIOPUI KHUCJOTaga 3pUTHO ONKHaIHM:

Sb,S, + 6HCI — 2SbCl, + 3H,S

SbCl, muwbsak(lil) xnopna kabu cywkink amac, 73,4 °C aa
CylOKJlaHaAuraH KaTTHK Moaaa, Y CypbMa Moiu neb xaM ara-
napu. by moana CS, aa a¢upaa axwu spuitan. SbCl, cysna
KUCMaH 3pHitaY. DpUTMA CYIOATUPHUIITaHKIA ruponu3ra yupadb,
YyyKMa XOCWUJI KHIaOM:

SbCl; + H,0 — 25bOHCI, + HC],

SbOHCI, + H,0 — Sb(OH),Cl + HCl,
Sb(OH),C! — H,0 + SbOCI.

Kucsortany Myxutna Oy peakuuss MyYBO3aHAaTM 4an TOMOHra
cuJkub, yykma 3pub ketaau. I'MApOAUIHUHT aCOCUN MaxCy-
Jotu SbOCI| aHTUMOHMA XJIOpPUMAAUP.

K(SbO)C,H, O - H,O Tapkubnu Ty3 — Kanuit aHTUMOHUN
TapTpaT — TMOOMETAA KAUT KUNAUMPYBYM AOpH cudaTuia mil-
JIAaTUNIANMN.

SbCl, “uIKOpH# METAIAPHUHT rajloreHnIapu OuIaH Ko-
OpAMHALIMOH HUpUKManap Xocua Kunanu, Macanat, Na,[SbCl,].
Cyloknantupuarad (cyscu3s) SbCl, HMHI AM3NEKTPUK KOH-
ctadtacu (E=33,2) Ba aunoab MOMEHTH aH4a kartra (u =1,07
Kn.M.) 6ynrannauru cababnu Kyn4uiuk Ty3nap Oy cylokaukaa
auccounnananu. Cyioxnantupwirad SbClLLHUHT KPHOCKOMKK
KOHCTaHTacu xyaa katra (K=18,4) 6ynraHu yuyyH y 0ab3u
MOAATAPHUHT MOAEKY/ISip MAaCCAaCMHU aHUKJIALULA 3PUTYBUK
cudaruaa vunatunaan. YaaaH tawkapu SbCl, TyKumMauunuk
caHoaTHaa xypyiu cudaruiaa nuiaTwiaau: YK otap Kyposia-
PMHHMHT CTBOJIMHY 3aHIJIAILAAH caKJiall yuyH YHH assan SbCl,
OunaH KopaTUpHaanu, 6y xapaéH BaKTHIa METAUTHUHT CUD-
TH I0NKa CYpbMa KaBaTH OMIaH KOIUIaHAIM.

Cypsma(V) xaopua SbCl,. Cyloknantupuaras SbCl, ra xop
1000pHIL HAaTUXACKIa EKM CYpPbMAHUHT XJIOp 6unan 6eBocuUTa
6upukuwmnaad SbCl, xocnn 6ynanu. by Moaaa xtopodopmaa
Ba XJOPMA KWUCNOTada 3pYBYaH PAHICH3 CYIOKJIHK; y 6ab3u
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Mojaanapra y3MHUHI OUp KMCM XJIOpUHH Depud, ynapHu xnop-
naau. SbCl, MILKOpHIt MeTaJLIapHUT XTOpHUIapH OKUAaH KOM-
nnekcnap (macanan K[SbCl,)Jxocnun xunaan.

Cypbma (V) xJ10pua Kataan3aTopanK Xoccajlapyra xaM 3ra.
MacanaH, metan 6unan xnopaan CCl, onvwaa karanu3saTtop
cudaTMna HWIATUIAAHN.

V.5.2. CypbMaHHHT KHC/IOPOMJIH OHpHKMaNapH

Yy BafeHTIH CYpbMa OKCHAH Ba ruaApokcHaH. CypbMma
okcua(IIT) Sb,0, (€xu Sb,0,) cypbMaHMHr xaBona €HHLIMAA
xocun 6ynanu. Y kyn xuxataad AL O, ra yxiainau. YHUHT Ky6
Ba poMO KYPMHHULIMAArH MKKHMTA WAKN Y3rapuiiM MabiayM.
YHHHT Ky0 LIaKIuAary CTpyKTypacu IMMep MOJIEKyaalapaaH
TY3UAraH, poM6 WakaIuaary CTpykTypacu nojJuMep Ty3HIULL-
ra sra. Sb,0, kuaaupunranaa Sb,0, ra ainanaau. Sb,0, cysna
3pUMaiaUraH oK Tyciau KykyH, d = 5,2—5,3r-cm3; 656 °Cna
cyioknaHanu, 1456 °C ga kaiHanam.

Sb,0, amdorep oxcua 6116, yHaa acoc xoccalapu yCTyH
TypaaH. Y XJIOpHA KHMCJAOTA Ba MuuKopaap 6unaH peakuusara
KUpHLUALHK:

Sb,0, + 6HCI — 2SbCl, + 3H,0
$b,0, + 2KOH + 3H,0 — 2K[Sb(OH), ]

K[Sb(OH),]— aHTMMOHUT pernapatnanrad xonna KSbO,
KYPUHHLLIA €3UNanu.

Cypma(lll) ruapokcun Sb(OH), cypbMaHuHr CyBaa 3puii-
AWraH Ty3/apura MIWKOpP TabCUp 3THLIMAAH XOCHA Oynanu:

3NaOH + SbCl, — Sb(OH), + 3NaCl

Cypma(lll) ruapoxkcun ysumaH OMp KUCM CyB HYKOTHO,
AaHTUMOHMJI THAPOKCUAra ainaHaau:

Sb(OH), — SbO(OH) + H,O

AHTUMOHHJI THAPOKCHA XaM amdoTep Modaa. Y XaM KMCIOTa,
XaM acoc Tap3uia AMCCOLIMJIAHAAM:

SbO; + H* = SbO(OH) = SbO* + OH"

HSbO,— MeTacTuOuUT EKU METAAHTUMOHHUT KHCIIOTA
neb aranaau.
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Cypbma(V) oxcua Sb,0,. CypbMara KOHUEHTpAIAHTaH HUT-
paT KMCHOTa TAhCHP ITTUPUIIFAHAA TYPAU Aapaxaaa ruapatiaH-
rad cypbMa(V) okcMA («aHTHMOHAT KHUCIOTa») XOcun Oynanu:

5Sb + IOHNO, + nH,0 — 3Sb,0, - nH,0 + 10NO + 5H,0

Xocun 6ynraH «aHTUMOHAT» KHUCAOTaHW CYBCHU3INTAHTHUPUIU
HaTuxacuaa cypbma(V) okcua onvHanun. Sb,O, cyBna €MoOH,
XJIOpPUA KUCAOTA Ba MLIKOPpJaapaa Xy IpUKIH.

Sb,0; + IOHCI — 2SbCl; + SH,0
2NaOH + Sb,0; + SH,0 — 2Na[Sb(OH), ]

Sb,0, Ky6 Ty3unuiura ara 6ynraH o4-capuk KpUcTani Moa-
na: d =7,86 rcm—3, 357 °Cra kanap 6apkapop, 6yHaaH 1I0KOpH
TeMmnepartypana napyatanHub Sb,0, ra aitnanaau. by monaa tap-
KuOuaary cypoMa aTOMHHHM y4 Ba O¢iil BaNeHTAU aed TyuwyH-
MOK Kepak: Sb,SbO,

Cypma(V) okcua nopv-aapMOH Taiepnauina, 6YeK, pe3u-
Ha, TYKUMAUYUAUK CaHOaTRapuiaa, «HEOH» JAMNAIAPHUHT U4
TOMOHHWIA CypKanaauraH JIOMUMHECLUEHT KonJjamaljap y4yH
nwnatunaau. Cypoma(V) okeuara 6Up HeuTta aHTUMOHAT KHUC-
NoTa MYBOUK Kenalu. FEKCATHRAPOKCOAHTHMOHAT
kucaora H[Sb(OH),] —opToanTumMoHaT KHCAOT2
ned aranan. by KMCA0Ta Ky4CH3 KUCAOTANAP XYMJIACHra Ku-
paast. K[Sb(OH),] — xanuii aHTUMOHaTHUHTI CyBOAru 3puTMa-
CY HATPHIt MIOHHHK YYKTUPULL YYYH MIUNATHIAAM, YYHKH HAT-
puit antumoHat Na[Sb(OH),] cysna kam 3pyB4aH moananaup.

IInpoantumonar H,Sb,O, Ba MmeTaauTumoHarT
HSbO, kucnoTanapHUHT Ty31apy MabiyM.

CypbMma cymsduanapu. CypbMaHUHT UKKHTA cyabduamn 6op:
Sb,0, Ba Sb,0O,. Ynap cyBna éMOH 3pHiALH.

Cypbma(lll) cynbpua MuKOpHit MeTaNapHUHT Cylbdua-
napy OMIaH THOAHTHMOHHTAAP XOCHJ KWUTaaM:

3Na,S + Sb,S; — 2Na,SbS,

Cypbma(V) cynbhua KayyykHu BYAKOHNALWITHPULLAA HULU-
natunanu, 6yHaa xocun 6yaraH pe3uHa KM3ua paHray oynaau.

Texnukada Sb,O, onuw yuyn cypema(lll) cynsdpun, HaT-
pu# cynb(dul Ba ONTUHIYTYPT apanaluiMacy cyB OunaH peak-
UMAra KUPpUTUARAAU:

3Na,S +5b,S, + 2S + 9H,0 - 2Na,SbSs, - 9H,0
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Xocun 6yaran ty3 cynbdat KMCAOTA TaxCUpUAAH napuyana-
Hno, Sb,0, HK xocun kunanu.

V.6. BUACMYT

bearncu — Bi, Z=83. bapkapop H30TONHMHUHI Macca COHU
209 (TabuartaarM BUCMYTHMHI XaMMacCH Ly U30TONnAaH ubopar).

AnekTpoH koHdurypauusacu KLMNO 6s5s26p°. Bucmyr Ba
yHUHT OuprkManapu Esponana (XV acp) ankumérapnapra Mab-
nyM 3au. JIeKHH yHHM cypbMa, Kanaid €éKn KYPFOLUMHHUHT Oup
TypH €0 KapanraH. YHHHF MyCTaKUJ KMMEBUM INIEMEHT IKaH-
auru XVIHI acpuuur ypranapuaa ucbornanuamu. Tabuarna suc-
MYT MUHEpaiiapM ailpuM Xonaa Ba KYPFOLUMH, Kanan. Muc.
KyMyul, HHKEb, BOJIk(ppaM pyaanapura apanauiraH xoana yd-
paitau. Ep nyctnornaary BUCMyTHUHT Mukaopu 2-10-3% ra teHr.

BucMyT MuHepannapuaaH 3Hr Myxumaapu Bi,S; — sucmyT
surruporu Ba Bi, O, — BucMyT oxpacuaup.

BucMmyt muuepannapu boausus, Asctpaaus sa MIX aa
(lWapxuit Cnbupb, Y3bekncton Ba Ko30FMCTOHMA KYPFOLIMH
pyldanapura apanawrai xoniga) yupatiau.

BucMyT onui yuyyH YHUHT OKCHAM KYMHP OMnaH €KH Cyiib-
buau teMup OUnaH KauTapuaaau:

Bi,O, + C - 3CO + Bi Ba Bi,S, +3Fe — 3FeS + 2Bi

BHCMYT XOCHA KMJAMLLI y4yH sIHA KyMUaary peakuusiiap-
IaH ¢onnanaHuranu:

2Bi(OH), + 3Na,Sn0, — 2Bi + 3Na,Sn0, + 3H,0

4Bi(NO,), + 6NaSn(OH), + 18NaOH —
> 4Bi + 6Na,Sn0, + 18H,0 + 12NaNO,

Huwnanaep peakuusicu OMJIaH BUCMYT XOCHMA KHAHMLL YUYYH
rOKO3aHKUHT 1% au 3putMacuaan 2 ma onund, yHra Hunau-
aep peaktusu [Cernet Ty3n + Bi(NO,),] kywnnaau sa 1—2
MHHYT KaiHaTunaav. BakTt yTuium 6miaH Kopa 4yyKMa XOCHUA
Oynaau. Peakuust TeHr1aMacuHM Kymuaarunua €3l MyMKHH:

3C¢H,,0, + 2Bi(OH), — 2Bi { +3H,0 + 3CH,OH -

O

-(CHOH),-CZ
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Xoccanapu. BucMyt — MypT, KYKMMTUP-KU3UJ paHIIU
metan. 271°C aa cyoxaasdaau Ba 1559°C aa kaitHaiau; 3uwin-
rm 9,8 r-cM3; BUCMYTHHUHT aTtoM paauycu 0,182 HM.

BucMYT 31eKTp TOKHHW €MOH YTKa3aau. YHUHT CONULITUPMA
KapLWHWIKMIY KYMYIWIHUKUra Kaparaiaa Kapuii6 70 mapra kar-
Ta. BUCMYT dHOM&NT IMaMarHMT XOCcara 3ra; YHUHT 3JIeKTpra
KapunuauMry MarHut MaiaoHuna owind Keranu.

BucMyT naccuB 37eMeHT, Y XaBONa XaM, CYBAA XaM y3rap-
Maitau. BUCMyT HUTpAT KMCNoTaaa Ba KaiHOK cynbdaTt KMCNO-
Tana 3puian. BUCMYTHH uyF XonaTura Kagap KuM3aupuiaca, y
€nu6 sucmyT(l11) okcua Bi,O, ra yraau. BucMyT 1okopy TeM-
nepatypajaa rafioreHnap Ba oATHHryrypt 6unan depocura Ou-
pyuKaau. BUCMYT nacT TeMrniepaTypana CylOKJAaHaAUraH KOTHL-
Masiap oauu y4yyH vwaarunaad. Macanad, 50% Bi, 25% Pb,
12,5% Sn Ba 12,5% Cd naH ubopar Bya koruwmmacu 60,5 °C
aa; 50% Bi, 26,5% Pb, 13,5% Sn Ba 10% Cd nan ubopar
JIunosuu KotuwmMmacu 70 °C na; 50% Bi,30% Pb, Ba 20% Sn
aaH ubopat Po3e koruwimacu 91,6 °C na cyoknaHanu. byaap-
DaH TalwkKapu, BUCMYTHHUHT sHa 39,5 *C na cyloknaHaaurax
KoTuwMack (36,4% Bi, 28% Pb, 5,6% Cd sa 30% Hg) xam
6op.

BucmyT y3 6upukmanapuna +3, +5, —3 ra TeHr okcuana-
HHULU Japaxajap HaMOE€H Kunaau. Bucmyraa metanauk xocca
anya Ky udoaanaHrauanru cababnau y BiO* rapkubau 6ap-
KapOp BUCMYTHUN OKCUKATHUOHMUHMU XOCH Kunanu. by
KaTHOHHHMHT Oapua ranorewumnapu oauHran (Macanatd, BiOCl,
BiOBr). BucmyT ruapua BiH; (Bucmy T 1 H ) 6ekapop moaaa.
BucmyT ruapua Mariui 6unaH BUCMYT KOTHILIMAacHra xJiopua
KMCJIOTa TabCUPHAAH XocKn 6ynanu. BUCMYT ruapuaHuHr nap-
vyanaHuWMHK Xyaau AsH, aaru Kabm «Ky3sry» xocun oynuiim-
JaH aHUK KYpHIL MyMKHH (Mapuw yCyJIMHY 3CJIaHT).

Bucmyt(lll) oxcua Bi,O, capruut KykyH, d=8,7
r-cm—3; y 6up Heya noanmopd MO.[IH MKaUHMUANAp XOCHJ KHna
onaau. Y 3k3otepMuk 6upukma (AH'=—3578,2 kXK-monp™').
Bucmyt(Ill) okcun xucnortanapaa sixium apuuau. by spur-
Mara MW Kop TabCHp 3TTUpUIca, OK BUCMYT(III) runpokcun
yykanu, 6y moana tesna BiO(OH) tapkubau sucmyt(lIl)
OKCHUruaparra yraau.

Bucmyt(lll) cyanpdun BiS, tabnaraa yupaiam,
BUCMYT OMNaH OATUHIYIYPTHUHT ¥33apO éeaocma OHpHUKHLILKU-
JaH xocun Oynaau. Y swun kpucrann moana. Bucmyr(lIl)
cynbdua THOGUpPUKMaNap XoCcua KWaIMacaury 6unaH As,S, Ba
Sb,S, nan ¢apk Kunaau.

192

www.ziyouz.com kutubxonasi



Cysna 3pyByaH BucMyT(I11) Tyanapu ruaponuanaHranaa Ku-
MMH 3pyBYaH BUCMYTHUHT OKCOOMpPUKMAnapH xocun Oynaau.

BiCl, + H,0 — BiOCl + 2HCI

Bucmyt(111) ¢propua — kyb waknugary ox KpUcTal MOI-
na d =5,32 r-cm~3; 725°Caa cylokiaHaau, Cysaa Xyaa 03 IpUHIM.

Bucmyt(lll) xnopua — BUCMYTHH 3ap CyBHAa IPH-
THL OUnaH onuHanu. Y oK paHrau Momaa, 232 °C aa cyiokjia-
Haau Ba 447 °C na kaitHanau, 3nunuru 4,6 r-cm—3. Bucmyt(111)
xopul xaBo Hamu Tabcrpuaa BiOCl ra yranu. Mukopuit me-
TAIAPHHUHT XJOpHUIU1apyU OMaH KOMITJIEKC OMpHUKManap XOCHI
kunaam, macanad, K[BiCl,).

Bucmyt(lIl) 6pomun BiBr, y3 xoccanapu Ounan
sucMyT(I11) xnopuara yxwaiau; y 217 °C aa cylokjiaHalaMu Ba
460 °Cpaa kainanau (d=5,6 r-cm™3).

Bucmyt(I11) itonnn Bil; TYK XurappaHr KaTTUK Moaaa, y3
xoccanapu 6unan BucMmyr(lll) xnopuaHu 3cnaraau, JIEKHUH
cyBlla 3pMiiAK. YHHHT cyloKiaHuw Temneparypacu 500°C ra
aKkuH (d=5,8 r-cm~3). ®Pakat cys 6unaH KaitHaruaranaa BiOl
ra aitiaHaau. Bil; HUHT TYK xurappasr 6¥nuwura cabab, kar-
Ta paanyciay ioa mvoHura Bi** KaTHOHM Kyunu KyTOJOBYHM Tab-
CUPUHU KYPCATHULUUIMUD.

Bi(NO,),,5SH,O — BUCMYT HMTpAT — BUCMYTHHUHT
HUTpPAaT KHUCNOTaAar¥ 3puMTMAacUHU OyFaaTHll HaTUXacHAa
Xxocun 6ynaau. by MOaoaHUHI FTHAPOAU3NAHUILY EKU KU3AH-
PHIMILM HaTMXacuaa BUCMYTuan HuTtpaT BIONO, nait-
a0 6ynanu. BiIONO, TH66HETAA OLUKO30H KaCalIMKJIApHHH Aa-
BOJlalIAa AOpH cudaTuaa UliaTUIARH.

BHCMYTHHHI OKCHAUIAHHMIN AapaXkacH +5 OyaraH Oupukma-
Jlap¥ OKCHATAaHKW papaxacu +3 6ynrad OuMpukmanapuiad
(Kyunu okcumioBuYMJAp TabCHPUAA) XOCUJ Oynanu:

Bi(OH), + Cl, + 30H- — 2CI- + 3H,0 + BiO;

Bi203 OKCHITaHraHuaa XxaM BUCMYT(V) OupukmManapm Xocun
6ynaau. Arap Bi,O, Hatpuit nepokcun 6unan 6upra CyrokIaH-
THPMUIICA, NaBnO xocvm 6ynanu. Arap NaBiO, ra ky«win HUT-
paT Kucnorta x.yunmca BucMyT(V) oxcumnpaT Bi,0,xH,0
nano 6ynagu. BucMyT(V) HUHI KUCIOPOAIH Kucnomnapu
3PKHH X0naa oauHraH amMac. Bucmyr(V) 6upukmanapy Kyunm
okcuiloBYuaapaup. Macanan, NaBiO, kucnoranu MyxuTia
MnSO, Hu okcuanab NaMnO, ra yn(asann
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I0NaBiO,; + 4MnSO, +14H,SO, —
4NaMnO, + 5Bi,(S0,); + 14H,0 + 3Na,SO,

BiF,;sncmyt(I11) dbTtopuara ¢rop rabcupuaan €ku
cytoK BucMyTHU 500 °C aa ku3anupub dbrop obopuill HaTUXa-
cuaa Xxocun o6ynaau.

BiF, 550 "C ma cybnumaTtnaHanu; y UrHaCUMOH PaHICH3
Kpuctaan moana. BiF, uiuxopuit MetannapHuHr gpropuanapu
OGunan komnnekcnap xocun xkunaau, macanad, K[BiF ).

Hmnatvaniun. BucMyt MeTann xonuaa MarHMT MauIaOHH
KYYNaHKIIUHY ynvanaurad acbobaap scawn yyyH KyaHuna-
an. Bucmyt axonund ¢pusnk xoccanapu (HyHOHUH, NACT TEM-
neparypana CYWOKJaHMWILU, CYB, Ty3 Ba OpraHUMK Mojjaanapra
KaparaHaa UCCUKHU AXIUM YTKA3UWIU, MYCTaXKaAMJIUIK, HEM-
TPOHNAPHHU KaMpab oanll yYyH KeCcMa 103acH KaTra Oyarauu)-
ra acocnaHub, sSOpo peakTopiapuia HCCHK TaIlyBYH BOCHTA
cugaTuaa Kynnanunaau. BUCMYTHUHE Xyaa Kyn opraHuk 6u-
pukManapy Tuobuéraa MnaTuaanm.

Mumssk, cypbMa Ba BUCMYT ODMpUKManapu (aMHUKCa yaap
yura TeHr OKCHUIAaHMIU AapaXaCMHW HaMOEH KuaraHjaa) 3a-
xapauaunp. bynap nuuga sHr 3axapaucu MUlbsk(I11) 6upux-
manapyu 6ynub, apcun (AsH,) xyna xam xaBpaunaup. bupop
KUY MULLBSK OMpUKManapy 6unaH 3axapnaHub Kosca, yHra
aHru tanépnaHrad teMup(lll) ruapokcHa CycneH3uACUHU
Huupr Kepak. by cycneH3usHu taitepaaw yuyH temMup(ll)
Ty34 3pMTMacura MarHMi rupoKCHa KyKyHH conub apanaui-
TUpUNAOY. i

JIeKMH MULUBSKHUHT XYyaa 03 MUKJIOPU OPraHU3MHUHT KOH
nuab yukapviuvra €paam Oepaau Ba OpPraHM3MHHUHI X2€T
GaoAUATUHN KyyaHTHpadH.

V.7. KHLUJIOK XYXAJIUK SAPAPKYHAHJAJIAPHTA KAPUIH
HIJATWIAAUTAH KUMEBUH MOJJAJIAP

byHnait mogsanap 3apapkyHaHaaiapra Kapuiv OHONOrMK
yopasnap 6unaH Oup Karopaa muuiaTunaau. bynaai mopnanap-
HY necrtHumuanap ne6 xam Homnaunaau. IlectHunanap Mukpo-
opraHu3msapra, ogamjaap Ba XaiBOHJIAP XA€TH YYYH €KHU KHLU-
JIOK XyXaluruia 3apapau OyaraH YCUMIIMKapra €Ku Xalia-
poTJlapra Kapuiy Kypauwuiu Makcaamaa vuisiatunanu. byHnai
Moaganap OMp Heya rpynnaHd TallKW 3Taau.
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MucekTuunanap 3apapiu xauiapoTjapHu, YJIApHUHT TyXy-
MMHH Ba JIMMMHKARAPDWHU YIAMPYBUH MOAAIAD FYPYXHHU Tall-
Kun 3Taau. babaniaapu YCHMANK Ba XaHBOHAAPHMUHI KAaHaNa-
pPHUHMU (MHCEKTOAKapuummiap), YCUMAHK OuTH-111upa (opuuna-
jlap), HeMaTOANapHHW YaaAupull yu4yH Kyananunaau. byunaai
XyCYCHUSAITra 3ra OyaraH Moaaaiap Karopura KaibLiMili Ba Kypro-
WwKH apcenaTnapu, Na,SiF , oprannk momnanapaan banauna-
pu (NKUpETpUHAApP, HUKOTHH, aHab0a3WH) XaM HWJaTUAAOM.
OpraHux Mogaanapaal 3HT Myxumaapu ¢ocdopopranuk 6um-
pukmanap (xnopodoc, 6eHzodocdar, kapbogdoc, dochamun),
XJ0p TyTradH OupukManap (y-rekCaxJiopuMKNIOrekcaH, renta-
XJIOp, METOKCUXJIOp Ba OouiKanap) Karra axamMuMsaTra ara.

Oynrnunaiap YCUMauk gpaonuatura xaspam 6ynraH Muk-
poopraHu3amiap Ba 3aMOypyrnapra Kapwu HWAATUNAAWMTAH
mogaanap: Muc xynpocu CuSO,/5H,O0, Muc xnopokcuau
3CuO-CuCl,-4H,0, pyx xpomatu ZnCrO, (6y Moana ypHura
ZnCrO,-4Zn(OH), xam nwnatunaau), GopManuH (4ymMonu
anvaernaHuur 40% nu sputMacu), neHtaxaopdeHoON, MUC,
XpOM Ba MUIUBAK TY3JIapy apajaliMacH XaM MLUJaTHAALN.

3oounanap — KeMUpPYBuUM (IOMPOHKO3MK, CMYKOH. Kajaa-
MYLU) Jlapra Kapuwu Kypau BocuTanapuaup. byHaait xycycu-
ATra ara 6ynran moananap: pyx ¢pochpuaun Zn,P, Hu KyLunb tan-
€pJiaHraH 3axapju o3yka. by Moaga KeMHUpPyBUH OLUKO3OHUIATH
XJIOpHUA KUCROTA OUlaH pPeakLIMACH HATUXACUIAA KYUIU 3axap
¢bochuH PH, xocun kunaau Ba keMUpyBYH XaNoK Oynaawu.

lepOnumnanap €8BoMK YCHUMIUKNApra TaHaabd Tabcup Knna-
IUTraH 3axapjiud moaaanapaup. AHOpraHuk mMoaaanapnaH
NH,SO,NH,, kanbunit unanamua CaCN,, KOCN nap, opra-
HUK Modanapiaal (eHOKCHKHKCAOoTanap, apuaMouyeBuHanap,
Kapbamatnap, Tuokapbamartnap, 6€H304 KHUCI0OTa Xocuiaja-
pH, rerepounkiauk oupukmanap (Tow Y npod. A. A. 3usies
TakAu@ 3TraH «3aun» ned aranraH OUp Heua Momaatap apa-
JALIMAaCUHUHE 3PUTMACH LY KATOPra KMpaau) MUIJIaTUNAdH.

Ouronuuanap 6ab3v YyecuMmavkiiapaaH aHKMO TypaauraH
yuyBYaH moaaanap (CapuMcCOK MUE3, auy4ukK TYpIl, KOparFaT Ba
X.K) 6akTepuumna xycycusarra sra. KULIIOK XYXKANUK 3apapKy-
HaHAajsapura Kapiuu Kypail Makcaauaa 6abin ycuMamkiap
MOSICHAAH Tai€paaHaauraH KainHaTMasap XaM ap30H, XaMm xasd-
CHU3AHUD.

[Mectuvanapaau Tyrpu doitnanaHui atpod MyXHTHH XHMOS
KWIMWIHKHT acocui tanabnapuaad 6upu 6yaniLM Kepax.
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Vibooo
JABPUY CUCTEMAHHUHT TYPTUHYH
TPYTIIIA DJIEMEHTJIAPH

V1. 1. 3JIEMEHTJAPHUHI YMYMHH TABCH®H

HaBpuit cuctemaHuHr 1V rpynnacu xaM MKKH rpyrnaya-
aaH ubopart. Acocuit rpynnayara yoiepoa C, kpeMHuit Si, rep-
manuit Ge, Kanaii Sn Ba KyprownH Pb xupaau. Enaku rpyn-
nayaHu TuTaH Ti, unpKkoHuit Zr Ba radHuit Hf Tawkun 3ta-
au. 1V rpynnaHy 3n€MEHTAApH XOCCAUTAPHHH YPraHMILIA TUITHK
37EMEHTNAp rpynnayacu (yriaepoa, KpeMHHI), repMaHuit rpyr-
navyacu (repMaHuii, Kanai Ba KYprOLUMH) Ba TUTAH rpyrna-
yacy (TUTaH, ULUPKOHUHA Ba rapHUH)ra anpumM TyxTanub yra-
mMu3. IV rpynnaHuHr acocuit rpynnaya 3nemMeHtaapu y3 ou-
puxManapuiaa Mkku xua (+2, +4) okCHUIaHHULIL 1apaXaCHUHH
HaMOEH Kunanu. YriaepoanaH KypFOWMHra yrraH caiiMH Oy
3MEMEHTIAPHUHTI +2 I' TEHIr OKCHUIUTAHMIL AapaXkacu XO0JaTH
MycTaxkamjiaHa 6opaau. Yranepoa Ba kpemMHuit ¢akar CO Ba
SiO parnHa +2 okcutaHWll gapxacura 3ara. by HKKH 3ne-
MEHT V3JIapMHUHI KYNYUIKUK DUpUKManapuaa +4 ra TeHr ok-
CHILTAHMLIL flapaXXa HAMOEH KWJIaay.

Ge(OH),, Sn(OH), Ba Pb(OH), Tapkubau ruapoxkcuimiap
amdporep OuMpukmanap 6ynub, ynapHuHr acoc xoccanapu Ge
AaH Pb ra TomoH Ky4aitub 6opaau. Ge (OH), Huur apurmana-
pyaa KMCJIO0Ta Tap3uaa AUCCOUMMAHUIL KYYIUPOK HdonanaH-
raH 6yan6, Pb(OH), saputMmana kynpok acocaap xabu aucco-
uunaHaagu. Tapkubuaa MKKKY BAJIEHTAHU repMaHHit 6yaraH Ou-
pUKManap Kyunu KautapyBuu xoccalapHH HaMOE€H Kunaau. Typr
BUIEHTIN KYPFOWIKH OMPHUKMaANapu 3¢a Ky4id OKCHIIOBUYM-
napamp.

IV rpynnaHMHr acocuit rpynnavyacuaard 3A€MeHTJIapDHUHT
+4 oKCcUUIaHHUILL JapaXanu HOHNApH pagnycH +2 OKCUIUTAaHULL
Jlapaxanu voHnap paamycuaad kMuuk. llly cababaan 3*4 — O
6ornanuis 32 — O OOoFnaHMIIra KaparaHiaa aH4a MYCTaxKaM.
Hemak, ¥3 Tapkubuaa 3** — O — H rpynnayacura 3ra 6yaraH
MOAZanap KMCIOTA XOCCaNapuHH HAMOEH KHJIMOFH JIO3UM.

Typt Banentnu yraepoa rmapokeraun H,CO, (kapGoHar xuc-
nota) Huxositaa Kyucus kucnoraaup. H.SiO,, H,[Ge(OH)],
H,[Sn(OH),], H,[Pb(OH),] Tapkubau ruapokcumrap sHaza
KY4YCU3 KHcaoTtanap xucobnanaau. by kucnoranap ¥3 tapku-
6uaaru cyBHHM YMKapub OCOHIMHa NapyajaHalau; JIEKHH yaap-
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HUHT Ty3napH aH4ya 6apkapop moananapaup. Ge*4, Sn** sa Pb**
HOHJIapH V3JIapUHMHI TalUKH KaBatuaa |8 asekTpoH OyaraHu
YYYH yJapra MyBOpHUK IMAPOKCUIJIAPDHUHT KHUCAOTAJIMK XOC-
canapy C — Si — Ge — Sn — Pb karopuaa HuUxosTAa CYCT
y3rapaau. Ge**—Sn**—Pb**— Karopuna MOH paauyClapUHUHI
KaTTalalllyBU HUX0ATAA cycT bopaau. 'mapokcumiap xoccana-
PHHUHI CYCT Y3rapMiuy XaM aHa LuyHra OOFMIMKAMP.

IV rpynnalHuHr acocui rpynnavyacuaa auMaroHaa yxiwuaul-
JIMK MaBXyMLIUrura Tyxranawnuk. YyHoHuM, Si*4 ¥3 xoccanapu
ounad B*? ra yxwaitou. KpeMHuit xam, 60p XamM M30MOJMHUKHC-
JloTanap XOCUa Kujiaaunap.

IV rpynnavuHr 6apuya 3neMeHTAapy BOAOPOMIM DUPUKMaA-
JIap XOCWI KHJIHLI KobunuaTura ara. JlekuH 6y 6upukmanap-
HUHT 0apKapopiWuru yraepoaaaH KYpPFOLUMHra yrraH cavuvH
KaMainb dopaau. YyHOHYH, YIIEPOAHHUHT BOLOPOMLIHA OMPUK-
MaJlap¥ HUXOATAA KyN OVAraHu xonna, KpeMHHAA BOLOPOI-
nu GUpHKManap y Kaaap Kyn smac, repMaHMHHHUHT dakar oup
Heya, KUlaiHMHI MKKHUTA, KYPFOWIMHHUHL 3ca ¢akaT OuTTa
BOAOPOMIH OMpUKMaAcH (HMX0saTAA OeKapop MOoda) OJIMHIaH.

By rpynnaya 3sneMeHTAapUHKHI BOAOPOAIU OMpHUKMana-
puaaH OMpPOHTAcU XaM KHUCAOTa xoccacura 3ra smac, 6y xon
Iy 3JIEeMEHTAAp Y3JlapUHMHI BoaopoOaIM OMpHKMasapuia
IOKOPH BaJICHT/IMK HAaMOE€H KUJIMULIKIAAH KeJKUO UMKaIM.

TYpTHHYM IPYNNAaHUHT KYLWIKMYA rpynraya 3jJeMeHTNapu
TUTAaH, UMPKOHUH Ba rapHui xam +4 ra TeHr 6yaraH okCUA-
naHuL aapaxacura 3ra. Yinapuudr 3(OH), tapkubau ruapo-
okcuanapu amdorep 6upukManapaup. YAapHMHI OKCUA Ba
TMAPOOKCHAIapHAA KMCIOTAIMK XOCcalap TUTaHAaH radHuUm-
ra TOMOH cycaiub 6opaau. by 3nemeHTnap sogopoa 6unaH
OMpHKMa XOCWI KHIManau.

1V rpynnaHuHdr 6owt rpynnaua snementaapu (C, Si, Ge,
Sn Ba Pb) HMHr acocuit xoccanapu VI.l-xaaBanaga KenTH-
pMJIraH.

XanBangaH KypamMu3Ku, aJieMeHTAapaa PHU3MK Xxoccajiap
Y3rapHIUMHUHT YMYMHi# HyHanvil tascudM aHU Katopaa
KPHCTAUT CTPYKTypaJlapHMHI y3rapuill XyCyCUsATUra MyBoHK
KeJlaau.

bu3 6unaMu3ku, MOLIAHUHT KATTUKJI UK NapaxacH
XaKuaa QUKp IOpUTUIL YYYH Vila MOAAA TApKHOWZArd aToM-
Jiap opacuaa Maexyn 6yaraH KUMEBUN OOFNIaHHUIL XyCYCHUATH-
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HY ODUAULIMMHU3 KepaK, YYHKH MOIIAHWHI KATTUKAUTY YHHHT
Ty3uauumn 6unaH 6ornukK. MacasnaH, repMaHUi 3eMEHTHIA
XaM KaTTUKJIMK XaM MYPTAUK Xoccanap MaBxyll O6yaraHu yyyH
yHAa aTOMJIAp apo KOBajieHT OOFmaHHuU MaBxya Aed xynoca
YU KApaMK3.

VI.1- xadear

TYypTHHuM rpynna Goml rpynnavacu J2,1EMCHTIapHHHT 0aB3K Xoccanaps

C Si Ge Sn Pb

Ep koburnaarn .
siKaopn, % 1-10-! 27.6 7-10-¢ 4-10-* | 1,7-10-

[Ar3d"® | (Kridd" | Xe}a M

ATOMHHHI ZICKTPOH

2 2,2

KoHHTypaunscH [Hel2s ZPZINCBS 3p 4st4p? | ss?sp? 5d"65262
ATOM PAIHYCH, HM 0.077 0,118 0,139 0,158 0,175
3~ HUHI HOH paaMuy-
CH, HM 0.26 0.271 0,272 0.294 0,313
9 HUNHT HOH paany-
CH, HM 0,015 0.041 0.053 0,071 0,084
Hornanniu
noTcHUWaaaps, B

[[:9 23" +¢€ 11.26 8.151 7.899 7,344 7.417

I, 09t 592 s | 24382 | 16342 | 15934 | 14,632 ] 15,032
I, :9% 2% +5 | 47.883 | 33.53 | 34,21 | 30,502 | 31,981
1,:3% 5 3% +c | 64.482 | 45141 | 45,141 | 40,73 42,32

H3M 2.5 1.8 1.8 1.8 1,9

Cyloxaniu TeMne-

parvpaci. ‘°C 3900 1414 958.5 231.8 3274

KaliHaw TeMne-

patypacy. *C 4347 2630 2690 2337 1751

3uuaAnru, rem—? 3,51 2.33 5.32 5.8 11,34

KaTTMKAHrH, Kr-MM™? 104 980 385 30,2 © 39

TakuK 30HaACHHHIT :

Keuraury, 3B 5.2 1,21 0,78 0.08 —_—

E*(3'/3), B — — — . 0.009 0.80
E" (D merwa /). B - - 0,2 | —0.136 | —0.126
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TYnuK Ba HOTYIMK YXIUAWAKWKNAD KyHHaaru C
cxemana KeATUPUNTaH:

___ TYIWK yxusauw 3a€eMeHTAaap,

--- 3JIECMEHTHH TaBCH(}PNOBYUM BaNEHTIUKAAH Si
Tawkapu 6apuya BaneHTAMKAApAA yXiuaiu 3ne- ST
MEHTIap, T'i. Ge

..... — allHaH XapaKTepPUCTHUK BAJIEHTIIUKIAP-
1a yXxuiaw 3neMeHTaAap. )

VI.1.2. Yraepon Zr Sn

benrucu C. Z-6.9neKTpoH KOH(pUIypauHUs-
cu 1s72s22p2. Hf Pb

Tabuuit yrnepon tapkubuaaru 6apkapop U3o-
toriapu: '1C (98,89%), ':C (1,11%), '{C yrnepoaHuHr pa-
ANOAKTUB U30TONY OYNUD, YHHHT spuM eMUpuanil aaspu 5600
iui . Y nacr aHeprusiau B-Hypaap yMkapub napyanaHaau. Yr-
NepoOAHUHT By M30TONHU XaBOHUHI YCTKM KaBAaTAapyiaa a30THUHT
HeUTpoHNap OujlaH TYKHALUYBY HaTUXacuaa xocusa Oynanu:

14 1 1 14
iN+ n—> H+ (C

By snpo peakuusicHHUHTr OopuluMra KOMHOTAAH KenaauraH
Hypnap €paam 6epanu. Peakuus HaTxkacuna xocun 6ynran 'sC
XaBoAa 3pKHH Xonataa oynmaiau, Oanku y KMCJIOpoa OuiaH
OupUKUO6 lZCO2 ra aistaHagu. Xocuna 6ynraH kapboHar aHrua-

pua C HuHr acocuit usotonu ';C HUHI OKCHUIUIAHHLU 1apaXacH
+4 6ynraH okcuau 6unaH oupranukaa 6MONOruK XapaeHiuapaa
MIUTUPOK 3THO, YyCUMIAMKIAPra IOTUNAAU, WYHUHT YYYH XaM
YCUMIMKIIAp Mab/IyM JlapaXaRa paavoaKTHUBAMK HAMOEH Kua-
Ou. Arap YCUMIMK OHOIOMMK Xapa€HaaH YeTnaluTHPWICA, YHUHT
paAvoaKTHBINIY KaMas oopaau Ba 5600 iunaaH keMUH yCUM-
NUKHUHT palHOaKTHBIUK KYBBaTH UKKHK MapTa nacasiau. LLyH-
ra acocsaHu0, apxeonornap epiaas TONUAAAUraH Ka3suama €rou
OyIOMAapHUHI palHOAKTHUBIMIHHK ynyalll acocuaa yiua €rod
OYIOMHUHT «€LUMHHW» aHUKJAaWnap.

YrnepoaHuHr TYpFyH usotony '} C HMXO0ATIAA KaTTa axaMu-
ATra ara.

Y OpraHuk oslaMHHHT aCOCUHM TAlUKHWJI ITYBYM MoALanap
Tapkubura kupaau. ';C xam MabiayM Aapaxana axaMUsITAMAKD,
yyHKK Y AMP cnexTpuHu xocun Kuavuiaa MuITAPOK 3TalH.
Baxonanku ';C 6ynaait cnekTp 6epmaitan.
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OpKUH yraepoa OMp Heya AIOTPONMMUK 1MAKA Y3rapuil:
0JIMOC, rpaUT. KypyM, KapOuH Ba JIOHCAEHAUT (Oy WIAKIM
METeoOpUTIapaa yupaiau Ba CYHbUH yCyLa OJMHAAK) XOnna-
pHaa MabayM.

MuHepannapaa yraepon acocaH kapbounartnap (cona
Na,CO,-10H,0, marnesur MgCO,, nonomur
MgCO, CaCO,,oxakTowm CaCO,,suteput BaCO,, Te-
Mup wnatu FeCO, Ba 6omkanap xonuna yupaiau. Cysaa
KaJbUMM, MAarHMii Ba KMCMaH TeMUp ruapokapOoHaTnap
Ca(HCO,),, Mg(HCO,),, Fe(HCO,), spuran xonaa 6ynaau.

O, XaXM XH1XaTUIaH XaBOHWUHT 6,03-0,06% UHY TALIKHI
KHUadM.

KaauMuit reosiorMk maspnaapaa MaBxyad O¥araH opraHMk
MOILIANAPHUHTI EMUPHAKLL MAXCYJI0TAapH cudaTnaa Kasmnama
KyMup, HedTb, TaOMHIt rasnap, EHYBYM CAaHEWIAp XaM Mab-
JIYM.

ToWwKYMHpP KOpa Ba KYHFUP Tycau Oynanu, y KanuMHi YCUM-
JIMK Ba XalkBOHJAp OPraHUM3MHUHUHI KaTTta 60CUM OCTHAA,
IOKOPY TeMIiepaTypana XaBOCU3 LUIAPOUTAZ YUPHIUNAAH MUHT-
MUHT Auanap faBoMuaa xocun 6yaraH maxcynotaup. Touwky-
MHPHUHI 3HF KYXHAa X0/a4arvd KypHHUIIM AaHTpaUUT Oynuo,
YHUHT Tapkubuaa 75-90% C, 6% raua H, 5—1,8% O Ba 1,5%
ra kaaap N 6opaup. KYHFUp KYyMHUpAA YyIIEPOAHUHT MUKIOPH
65—75% ra Kanap 6ynaam.

HedTb — cyiok KasmaMa EXHIIFK Ba MYXHM XOMalU€. YHUHT
Tapkubu acocaH Typau yraesoaopomnap, 10—20% uuu <ac-
danbT MoAaaNnap» TAWKUA 3Taau. AchanbT Moananap TapKM-
6una yrepon Ba BoaoponiaH TallKapH OATHHIYTYpT Ba KHUC-
Jlopoa xam 6opaup.

Tabuuit raz acocan merannad ubopar. MI1X na Tabuuit ras
Xyaa kyn xounaa (boky, I'po3unit, Caparos, byxopo, My6o-
paK Ba O0OlIKA KOHAApAa) ydypannu.

EnyBun cnaHewnap TapkuGuaa éHyBYaH OPraHMK MOIIa-
nap O6ynraH yykMHAM XMHcaapaaH Mbopar. Kypyk ciaHeusa
OpraHvK MOAAa MUKAOPHU xaTTto 75% ra 6opaaun. EHysuu cna-
Helwlap aMaJiIMi axaMHUATra 3ra.

VI.2.1. ¥Yrnepoauunur ¢pu3HK Xoccanapu

YrnepoaHUHr Gapua 1akja y3rapMuulapyd XMAra xam, ma-
3ara Xam 3ra 3Mac, yjap cyBja XaM, OpraHMK 3pUTYBYMIApAa
XaM IpHUMANAM.
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Vi 2-xadsan
Yraepoa maka ¥3rapRULIAPHHHHE JAT MYXKM QHIHK XOCCAJIapH

MyxuM xoccaapH Onmoc Mpadur Amopo yraepoa
/KYpyM/
PaHru paHrcu3 KYNPAHT Kopa
3uuaury 3,514 2,255 1.8
Mooc wkanacydaars
KATTHKJIHTH 10 0.5—1 —_—

Onmoc kpucTaiapu Kyouk cuctemara kupaau. OfMOCHUHT
KpMUCTaJI NaHXapacuiaa xap Oup yriepol aToMu sp® - rubpua-
naHraH 6ynub, 60wKa TYpTTa KYyLWHU yraepoa atoMnapy 6u-
J1aH 6Up XUn MycTaxKkaMiaukka 3ra 0ynrad curma (o) 6ornap
XOCWI KHaAW. YHAA Xap Kaicu yrjiepoa aToOMU TeETpa3ap Map-
Ka3ura Xamaa teTpa’ap uYykkucura xoinanaay (VI.1-pacm).
ONMOCHMHI KPMCTaJJl naHxapa 3Hepruscu Karra, 480
kKXK-Monb~' ra TeHr. llly cababnu oaMoOC XKyaa NULIHK,.

OnmMoc paHrcu3, THHHUK KaTTUK XHCM, Y EPYFIMK HYDHUHH
Ky4In paBUILLAA CHHOAMPAAH, OJIMOCHUHT EPYFAMKHMU CUHIAMU-
pHIll KOHCTAHTacH 2,5 ra teHr. Onmocra (o) Hyp/aap TYLUraHU-
Ja ¢noopecueHuUMs xoaucacyu HamMoeH 6ynaau. ONMOCHHUHT
Maccacu kapartaap OunaH VivyaHanoum.

__....____.-______Q

VI.1-pacM. OnMoc KpUCTANIR NaHXAPACHHHHT TY3HJIHLUM,
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| kapat 0,2 r ra sskMH Kenaav. EpaaH TonuaraH 3Hr Kartra
onmoc «KynuHaH»HUHT Mmaccacy 3024 kapaTHU TAWKUA KyAaau.
YHu xaHyouit Adbpukana KyauHaH UCMIHM ULIYK TOMTraH.

TuHWK Ba paHrcu3 oamociaapiaH Tawkapu xupa (HOTH-
HMK) OAMOCAAp XaM yuypaiau, ynap kapdboHano Ba 60pT HOMH
Ounan roputTHaanu. bynaa onmMocnap TeXHUKaga KeHr Kyana-
HUIAAH.

Tapawna® KuppaiaHraH TMHUK ONMOC/ApAaH «OpH/LTHANT-
nap» tanépnaHanm. OaMoC yrnepoaHUHI MYCTaXKamjiuIM Kam-
POK MoaudUKauusacy 6yaub, y xaTtro IOKOpHU TEMMNepaTypana Xam
HUXOATIAA CEKMHIWK O6unaH rpadurra aitnanvaam. KO3 itunnap na-
BOMMKAA XaM OJIMOCAA Xe4 KaHaan y3rapuiu pyi depmanau.

XIX acpHuHr oxupnapuaa kyn onumaap (P.A.MyaccaH
1893 nuau, B. Hepuct 1911 #tunu, Jleba 1924 itunu Ba 6ow-
Ka. CYHbUH Myn OuaaH OonMoOC Tal€paawra XapakaT KWiaM-
naap sa Oy nwina KucMaH MyBaddaxkuar xam Kos3oHauaap. Jle-
KWH YNapHUHI XOCHUN KWIraH o/sMociapu cudgarcui 6ynuo,
HUXosITaa KuMmatra tywaun. Paxkar 1955 fiunna rpadpurtaan
ONIMOC XOCUJI KUNHULLU YCYAU OYUK-OMIAMH aMasira OuiMpUIAM.

by ycyn ounau 3000 °C Ba 125 kunobap 6ocumMaa (cyrok
XxonaTaark Xxpom. moaubaeH Ba naarMHa Kabu karanu3sartop-
Jlap UIUTHPOKMAA) TpadUTAaZH OAMOC XOCHUN KUAMHAWK. by
XapaeHaa aBBal rpadUT CUPTUIAA CYIOK METa/Jl — KaTaJiM3a-
TOPHUHT IOMKA Napaacyu XoCua Oyaub, y y3uaa Mabaym MUK-
JOp YMIEpOAHW 3PHMTAAM Ba YHHM CYIOK X0JIaTra ainaHTUpaaM.
CyHrpa Oy CYIOKJ/IMKIAH ONIMOC KPUCTAUIapU Xocu Oynanum.

AkaneMuk J1.® BepewuyaruH paxoapauruaa 1966 iunnax
6ownab onMOCHUHT «KapOoHago» HOMAM XUPApOK, Ba KOPapokK,
XUJIK TaUEpaaHaauMraH o6ynau. by xua OAMOC acocaH TEXHUK
MakKcamnap yuyyH KyJJlaHUAaauU.

1000-1500°C na xaBocu3 HIapoUTaa OJMOC rpadpuTra yraau.

lpaput Kopa-KynpaHr TyCnH KarTHK Moaaa 6ynud, kyn
OunaH yuwnaraHaa xyaam €rnuk 0yioM kabu ceaunaau. Y, on-
MOCHHHTI aKcuvya, Tabuataa KaTTa-Karra rpaur yomaapu
xonuaa yupaiau. Cubups, Llpu JlaHka Ba OowKa Xoinapaa
rpaUTHHHT KaTTa KOHAapu 6op. ['paduT cy3u «rpacdo» - €3a-
MaH JeraH c¢y3aaH Keaub yMkKKaH, YyHKH KAAUMIH 3aMOHJIap-
nan 6ownab rpadpuT Tynpok 6Maan apajsail Xxoiaaa Kajgam Ta-
épnaw yuyH uwnatunub kenran. I'padutnaH anexrpomnap,
METaNapHU CYIOKJAAHTUPHULLI YYYH TUreEJAap TaWeépaaHaiu.
papuT cypkoB Moitnapu, Kopa Oyeknap Tamépnawjga xam
HUUINATHUNALM.
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VI.2-pacM. FpadUTHHHT KPUCTANA TYIHAMLLMN.

lpaduTHU CyHBUH YA OUNAH ONULI YYYH KOKC Ba KyM-
AaH TanépnaHraH 6YTKacMMOH apanauiMa 31eKTp neyga |-2
CYTKa JaBOMMAA KYHIAHPHIALU.

Cyubpui rpaduT atoMm peakTopiapuia HEHUTPOHNApP Xapa-
KaTUHU CYCaMTUPYBUH BOCUTA CHU(PATHAA BA INEKTPOLSIAP TaKr-
épnaul YYyH MWAATHAAAM:

2+
OKCHIUK
nC,H, = Cu >Cu,(C=C-), KCHOAJIAH ML
aMHHAap

A 4

(C =C-), — kapbuH + 2Cu

Kapoun. bynnan 6up Hewa #un asBan MIX onumnapu
TOMOHUWAAH YIJIEPOAHUHT SIPUM YTKa3ruy xoccacura ara oyaraH
Oapxapop wakia y3rapuiu kapbun Kawd ITUALA. YHU aleTH-
JIEHNAH XOCHMI KWIMHIM.

KapbuH TYFpM 4M3UKAM 3aHXuphaapaaH ubopar nonumep
moaaa. Y 2000 °C gmaH OKOpK TeMnepaTtypajaruHa rpadurtra
ainaHanu. KapbuH Kopa Tycau KykyH (3uunauru 1,9-2 rcm—?),
y reKcaroHaab faHxapa Xocua Kunu® kpuctananaau. Kap-
6uH TapKubuaaru xap 6up yraepon aToMu y3ura KyluHy yriae-
poA aToOMHU OMnaH ¢ Ba n-00Faap opkaiu Gupukany:

=C=C=C=C=C= (Ba -C=C-C=C-C=()
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Kypym — amMop®d KYMHUPHHUHI 3HI OARMM KYPUHHULIKUAUD.
KoKc, cysik KyMUpH, XakBOH KYMHUpH XaM amMop(d KyMHUp
xucobnaHaau. AMopd Kymupnap tabuaraa yuypamaimau, yaap
dakatr cyHbuit ynnap o6unaH onuHanu. MacanaH, Kopakys
(kypyM) HadTanuH, 6eH30/1, KEPOCUH, YUPK Ba 6ab3u Tabu-
MH ra3yiapHyd €HAWPHULL HATHXACKIOA XOCHUJ KWJIHMHAAM.

KypyM Kopa OV€K, Tywb OAMIIAA Ba KayyyKRaH pe3uHa
OytoMnap Tai€pnalaa KCHr Ky/JAJlaHUIaAH.

ErouHn KypyK xaitnaw ityau 6MnaH nuMcTa KYMUP OTHHAIH.
[Mucra KYMUPHH IOKOPH TeMepaTypana cyB OyFu OunaHn niu-
Aall OPKaiy AKTHBJIAHIAH KYMHP XOCHJI KUJIWHAAW. AKTHBJIAH-
raH KYMHUp Karra cupTra 3ra 6ynaranauru cababau aacopbenTt
cudaTuaa MwaaTuaanu.

[Tnucra kymMup Metannyprusiia Kautapysuu cudaruaa, wy-
HUHIAEK, KKUME caHoaTuaa, Xapouit vuaa sa 6owka coxanap-
Ia KEHI KyNJNaHUNaau.

Typau tabunit Ba CyHbUH KYMUPJIApHU KAaTa MLLIALL Ha-
THUXACHIa XOCHU KUJIHMHIAH aKTUBAAHTraH KyMup 6unad (1915
iunaa akanemuk H. [1. 3enuHCKHMitHUMHT Takingura MyBogHK,
ra3 HMKoO (nmporusoras)aap TVIAUPHITaH: HEMUCHAp OUPHH-
Yy XaxoH ypywuraa Poccust KyLUIMHIapUra Kaply xJop rasmu
MLIAATraHUAA PYC KYLWHHAAPUHU XUMOS KWAHMILI y4yH (oit-
JanaHWAraH), YYHKM aKTUB KYyMHUp y3ura xyuop otud Hadac
ONUI y4yH XaBOHHM To3anab Oepaau. JlekuH OyHaal KyMup
6unan-Tynaupunran rad HuUKo6 uc rasu (CO) Hu ywnab xkonon-
MaiaM, YyHKHM akTuBiaaHraH kymup CO yuyyH aacopbeHT Ba-
3ndacuuu yran onmanau. T. X .PaxumoB 1993 itunga CO uH
XaM yuwnad KonaauraH aacopoeHT - KOMIUIEKC ODUpUKMa sipa-
THWra Mysadoak 6ynau.

Kokc — TOWKYMHUPHU XaBOCH3 LLIAPOUTAA KU3AUPHIL (THBHU
KYPYK Xaiaall) opkKaJin OJIMHAaOH.

Cysak KyMHpH — CYSIKJIADHM XaBOCH3 LIAPOMTAA KU3AUPHLL
Mynu OMnaH onuMHaau. YHUHT Tapkubuaa Kanbuuit pocdar sa
10-15 % yrnepon 6ynanm.

XaHBOH KYMHMpH — XaBOH KOHHMHM €KM XalHBOH opra-
HU3MHHHUHT OUPOp KMCMHHHM MNoTauw OMNaH XaBOCH3 11ApO-
MTAA KM3AMPHUIL OpKanu ONMHaAu. by Kymupnap (aitHukca
aKTHUBJIAHTaH KYMHUP) -paHrad, XHIUIH MOANANIAPHHU AXIUH
I0THWH cababau TexHUKana agcopberT cudaTnaa KeHr Kyuia-
HUJ1AAM.
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V1.2.2. YriepoaHHHr KHMEBHH XoccanapH

YraepoaHUHr 6apya AUIOTPONKMK LUAKI Y3rapuiluiaapy KUM-
€BUM XMXATAAH aHYA YMAAMIM BA MHEPT MOaaanapaup.

Onmocra ¢akar ¢Top, KUCAOPOA Ba 3ap CYBU TAbCUP ITAIM:

800 °C maH toKopuaa oaMoc ¢prop 6nnaH 6upukub, yrae-
poa(lV) ¢propua, kucaopon 6unaH 3ca KapboHaTt aHruapua
xocun kuaaau. KOkopu TeMnepartypana Ky4au OKCHIJIOBYHAApD
(nepxnoparthap, nNepMaHraHariap, xjiopariap, AMxpomMaraap)
XaM ONMOCHY okcuanan onanu. Onmocra Kucnoranap, M-
KOpJlap Ba METa/lap TabCUP 3TMAWIM.

lpahuT KUMEBUI peareHTIap TabCHUpUra OJIMOCIAH Kypa
OoCOHpoOK Hynnkaau. 'padur kucnopoana eHnd kapboHart aH-
ruapuara amnaHaau.

Yrnepoa ¥3 6upukManapuaa acocaH TYpT BaneHTIHU 6yna-
aun. Yraeponuudur CH,, CCl, xabu 6upukmanapuaa sp’ rub-
pUIUIaHWII 103ara YMKaiau. Kymupra KMMEBUN peareHTaap
amMopd rpaduTra KaparaHaa Ky4JupoK TabCUp 3TalM.

Yrnepon atomnapud Oupukud Xyma Gapkapop 3aHXHpaap
XOCWI1 KWia of1alu. Yriepoa aromiapy Oup-oupu OWwiaH «0uMKe,
«TAPMOKJIAHTaH» Ba «€MUK» 3aHXHUPJAAp XOCUIT KWUJIANH:

|

-(IZ—(II —-('I —(f —~ (OYMK 3apXHp)

|
-C-
S N
- CI _(I: - (Ij - (|3 ~ (TapMOKAaHraH 3apXup)
CHy~CH,
«EnuKy 3aHXHp yuYH LMKIOPEKCaH H2C< /CH2
CH;— CH;

AKKOA Mucon 6ynaau. Yrnepon y3apo 6upukuium yuyH 6ab3aH
MKKWUTA, 6ab3aH yyTa BAJICHTIMUK capd 3THIUM MyMKHUH. by
XOonmaKappanu OOFJaHMIIAADP ByXydra Kenaau (Maca-
nad, H,C = CH, Ba HC = CH). Yrnepon arToMIapUHHUHT 3aH-
XHUPHU MypakKabnaluraHuaa anHy IMNUpHUK GopMynara MyBO-
MK KenanuraH uzomepnap COHu opTud Oopanm.
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YrnepoaHuHr Typau 3nemeHTAap Ounad O0FnaHULI 3HEp-
rusiiapM Kyiuaary KkuiiMataapra (kXK-monb~') ara:

C-C 374 C—F 487
C—-0O 358 C—-Cl 338
C—H 415 C—Br 285
C-S 272 C—-1 213

Yraepon atoMu FanaéHaaHMaraH (acocuit) xonaraa 1s22s22p?
KOH(pUIypauusira 3ra. YHUHT Faia€HaaHAW (Ky3Fanuli) 3Hep-
rusicy 401 kXK-monb~' ra Tenr. FanaéHnanuw Hatruxacuaa 2s?
KYPT NEKTPOHNAPHUHT OGupu 2p-opbuTanra yraaud Ba ynap
AKKAaWaaM;

‘NTT 401::1(’1\1‘1‘1‘

Fana€nnaHmarad xonaTtaa yrjiepol aTOMH yyTa KOBAJIEHT
OOFNaHUIL XOCHUNT KUAANU, OYTApPHUHT MKKMTACH aJIMatUMHULL
MEXaHu3M xucobura, GuTTacH 3ca AOHOP-aKUENTOP MEXaHH3M
xucobura amanra owanu. bynnai kopaneHTt 6ornanuw CO
MoJiekynacuaa pyeéra unkaau. by xonaa yrnepoa aromuvaa 2s%-
3NEKTPOHAAP AOHOP-aKUENTOp OOFAaHUILIIA MILTUPOK 3TAOH.
by BakTaa yrnepoa atTOMMHMHT 2s-opbutanuaaru 6up Xydr
2AEKTpPOH OOFAaHHUILAA UIITUPOK 3TMaAU. FanaéunaHuul Ha-
THXacuaa 3ca yraepoa atoMd 4 Ta TOK 3/EKTpoHjaapra 3ra
Oynanu. s- Ba p-3n1eKTPOHAAp OpacHOaru 3HepreTuk dapk MyKo-
nanu. by xonartna sp-, sp? - Ba sp’ -rubpuaiaHULUNAD COOUP
OVAULIK MYMKHUH:

1. I Ta s - Ba 3 Ta p-opbutannap rubpuanaHranaga Typrra sp’
-rubpua opbuTanaap to3ara Kenaau:

-’-3—4‘- MOpHATaHK LU ’3-#4‘-4‘-

't TYpTTa
2s 2p2p,2p, sp’-rubpun
opbHTannap

$a10BAA X01ATH!
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2. 2p:-0p6HTaJlb n— OOF XOCHA KUAUWIAA KaTHAaUIraHaaH Kos-
raH s- Ba 2p_xamna 2p -opburannap 3 ta sp’-rubpua opburan-
NITApHU XOCHUN KMUNadW:

222
* ----- ¥
2s 2p,2p‘:2p, ‘ — 24242
...... , Y™
TC-60F XOCRH Sp -mu6pua
KH/DMLL YHYH opOETAINAD

HIIFOA DTHIOM

3. Mikkuta n-60FnapHmu Xocun Kuauwaa 2p,-sa 2p -opou-
Tannap KaTHauiraHaa:

-tii-f-! rubpuananuw 44 44T,

n-6ornap e ..
* HKKHTA s

2s 2p.72p.2p.° sp-

oY HU6pUA

opbutanna

n-00F XocHn po p

KHAMMWaa

KaTHawanu
®azosunit xonatu: — apge -

180°

Kypu6 yTunran xXonataapHuHr xap 6upuaa rubpun opbu-
Tajuiap

(sp’-na), €xu rnbpua opburtannap 6unaH m-opbuTannap-
HUHT YMYMUH coHu 4 Ta (aTomMaaru OopOMTaNNIapHUHF COHH
OunaH Monekynamaru opbutamiap coHu O6up-Oupura TeHr)
6ynann. Yrnepon atomnapu 6ouika aneMeHTaap 6WnaH xam, ¥3
aToMnapu 6unaH xam OHMpHKa onaau.

207

www.ziyouz.com kutubxonasi



VI.2.3. KapOuanap

YrnepoaHHuHr anekTpmycbar anemeHTaap 6uiaH dbuprukma-
napy Masxyn 6ynub, ynap Typau ycyanap 6unaH onvMHaIu.

MacanaH, KanbLUHit OKCUIOHUHI IOKOpHU TeEMIepaTypaia yrie-
pol 6MnaH TabCUpPAALUKILUKMAAH KalbUMI Xapbua xocwt Oynanu:

Ca0O +3C —» CaC, +CO

Spkunk MetasapHuHr 2000 °C paH okopuia yraepoara sa
METAUIHUHI YIreBOAOpOLIapra TabCUPHMAAH XaM Kapbuanap
onuHaau. Kapbuanap yu xun 6ynaau: a) koBajieHT, 6) HOH-
JIK, B) MHTEpMeTann (MeTalNCUMOH) Kapbumnap. KoBajseHT
kapbumnap xymnacura SiC Ba B,C nap kupanu. YaapHu onuiu
ydyH SiO, (€ku B,0,) ra kymup Kywnb kusaupunanu. by uk-
Kana KapoOua HUX0ATAa KHAMHYMIKK OMIIaH CyIOKNaHaaMraH
KaTTHK XHUCMIAPAUD.

U oHnu xapbuanap 3Hr Kyn yupauaurad Kkapoumiapaup.
Ynapuu | Ba 1l rpynna Merannapu, Al, In, Ce, Th Ba U
xocun Kunaaunap. Honnu kapouanapHuHr cys 6unaH ruapo-
NY3NaHUIL MaxcyaoTaapu Tapkubura Kapab, ynapHu MeTaHHz-
nap (cyB OMNaH peakuUMUsATra KApULIraHuaa MeTaH XOCH KUJyB-
yunap, macanad, Be,C, Al,C,), auetnaeHnanap (AbHH CyB
TabCUPHAA ALETHUIEH xocml Kunyaqunap) ned MKKW rpymnna-
yara axpatuws MyMkuH. Ag,C, Ba Cu,C, Tapkubau auerunne-
Huanap 6ekapop Moananap %yﬁmﬁ KH311HpHJII‘aHﬂ.a MOPTIA3M-

u. byHaait aueTuneHnanapHy METALN Ty3Napy 3puTManapura
aueTUICH 1000pHill OPKANHU OJIMHAIU.

Maruuit, kanbuuit, 6apuit, 1aHTaH, UepUn, TOPUH Ba ypaH
kabun metanap MC, tapkubian Kap6mulap Xocua Kunaau. by
Kapbumapaa Me'rannapHuHr OKCHWJUIaHMLL fapaXkacy +2 ra TeHr.
Ynap ruaponuananranna CH,, C,H, sa C,H, xabu rasnap
Xocun oyaanu.

KoBaneHT Tabuatnu kapdbuanapHu 60p Ba KpeMHHUH 3J1e-
MEHTJIapyM XOCUN KUJadu. Yiapaa yriepod aToMy sp-, Sp*-Ba
sp’-rubpuananrad xonaraa 6ynanu.

Hurepmerana kapouanap. TutaH, UMPKOHUI, radpHHUNA, Ba-
Haaui, HMOoOHUit, TaHTan, MmonubaeH, BoNbGpam Ba TEMUP KabH
d-anemenTnap yraepoa 6unan MC, MC, Ba 6ab3aH Gouwka
Tapkubau (Mo,C, Fe,C) KapGHJlJIap x.ocmz Kunanv. by Kap-
Oumnapaa metann y3 KpHCTaJUI CTPYKTYPACHUHHM y3rapTUpMan-
oW, YIAEpOA ‘aTOMIapU MeTall aTOM/apHapo Gyuuiukaapra
xonnaHaau. UHTepmerann xapbumanap 31eKTp TOKMHHA XyAIH
MeTa/1 Kabu aAXIIM yTKa3zanu: ynap Xyna KatTuk Ba 3000—

208

www.ziyouz.com kutubxonasi



5000°C maruHa cyloknaHaay. Kuuyuk atom paauycau d-ane-
meHT (Cr, Fe, Ni, Co, Ru) napHuur kapbuanapu xocusu
OyaraHaa META/UTHUHT KPMCTAJUT NaHXapacH Y3 CTPYKTypacH-
HU OMpMyHua y3rapTupaau. Yaapuuur ¢opmynanapu Fe,C,
Co,C, Ni,C, Ru,C nap 6unan udonanaHaau. Ynap cysaa rua-
ponuanaHraxdaa tapkubuna C — C 3aHxupy 6yaraH yrneBono-
poajiap xocun oynaau.

1960—70 itnnnapna coouk CCCP PA HUHr KuMeéBUit Ppu-
3MKa MHCTHTYTMHUHI Oup rpynna oaumnapu (A.I. Mepxa-
Hos, WU.I1. bopoBuHckas, B.M. lliknpo) y3-y3unan naBom 3ta-
AMraH IOKOpPU TeEMITEpaTypaii CUHTE3 XapaéHUHU Kawd 3T-
nvnap (6yHnai xapaéHnap TaliKapuaaH KypcaTUuarad Tabcup
HaTHXacuaa OowaHraH KMMEBUM peaklUMsaa KaTHalyBYM
MOAnaNap TyraryH4a y3-y3uiaH JaBOM 3TaJX Ba yHIa CHUCTe-
MaHUHT Temnepatypacu ~3000 K raya xyrapunaau) Ba Ti,
Zr, Hf, Ta xabu yTra unaamnyu MeTaJNapHUHT yraepoa OunaH
apanawmacunad IC tapkubra ara 6yaran kapbuanapHu CUH-
Te3 KWUaa oaaunap.

V1.2.4. Yr1epoaAHHHT KHCNOPOAAH OHPHKMANAPH

Yrnepoa kucnopos 6unaH yuta OKCHI XOCHUJI KHIAIM:
a) yraepoa(ll) okcua CO, 6) yrnepon(lV) okcua CO, Ba
B) yrnepoa cybokcna C,0,.

Yraepoa (I1) okcna CO. Paurcu3s, xyna 3axapnu ra3 (YHUHT
KaiHaw rtemneparypacu —190 °C ra, koTMw Temnepatypacu
—205 °C ra TeHr. YHuUHTI xaBora Hucbatad 3uunuru 0,97 kpu-
TuK Temnepatypacu —140,2 °C, kputuk 6ocumu 3,5-10% klla
ra TeHr). Y, yrnepogHUHI KHCAOpPOA ETHUIUMAHAUTraH LAPOUT-
fla EHULLUKW HATHXACHAA XOCUN Oynaau:

C+CO, = 2CO
MawiyMKK Xap KaHAal TeMnepatypana XaM:

2C0(r) = C(x) + COZ(r.)

MYBO3aHaT MaBXyl. JlekuH Oy MyBo3aHaT (pakaT 10KOpH TeM-
nepaTtypana Te3aa Kapop TONaiwu.

CaHoartna yrnepon (11) okcua, Metan €kM HeTHUHT €H-
Ui yraesonopomtapHu taxmiHaH 750 °C ga katanu3arop —
HUKENb HIITUPOKKUAA CyB OYFM 6MAaH napyanail OpKaiu Onu-
Haau. by Mypakka6b xapaéH naBoMuaa acocaH KyMmuaaru TeHr-
nama 6unaH udonanaHaauraH peaxuuvs counup 6ynanu:
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CH; + H,0=CO+3H,, AH’ =205 X -moab™

Yraesonopoanap tynaukcus edranaa xam CO xocun 6ynaam.
I yuunraoek, yrnepoa (1V)| okcua 6unan Bogopoa opacu-
Jaru peaxKuMs:

CO, + H,= CO +H,0

HaTuxkacuaa xam CO onunanu. CO + H, nan nbopar apanaiu-
Ma CHHTEe3-ra3 Homu OunaH aranaau, Oy apanamima caHoataa
aNbAerui Ba CIIMPTAAD XOCHI KUAMLLAR KYANaHUNAOM.

Ymyman, CO Xyna kyn xapaéunaapaa (Macanad, KYMUp-
HUHT yana éHuwKaa, gocdarnapHu KyMup 6MnaH Kaurapuiu
BAKTUAA, aBTOMOOMJb, KOMHOTra yuMpujaauraH Kema xapa-
KaTuaa Ba OolIKa xojuapaa) xocun 6ynub typaau, y A0UMO
aTtMocdepana yupanau.

Pacmuit xuxataan KapanraHga CO HM 4ymMOJIM KUCJIOTa
HCOOH HuHr auruapuau Ae6 TanKMH KUJIMOK MYMKMH:

HCOOH —H22% _,c0 +H,0

by peakuusinan sabopatopusiaa CO onuw yuyH ¢oiinana-
Hunanu. CO HUX0ATAA KYUCH3 aCOC XOCcanap HaMOEH KUJalu.
Y opanmMK MeTaINapHUHI KOMIUIEKC OMpHMKManapura auraHa
cudarnaa kupuina onaau. by sakraa metann 6unau CO opa-
cuaa - d_- p_-6ornanni pyn Gepaau:

[V(CO) , Cr(CO),, Mo(CO),, Ni(CO),, Mn,(CO),,,
Fe,(CO),,, HMn(CO)s Ba X0Ka30 KOMIUJIEKC/IApHU MUCOJ CHU-
(bamna KYpCcaTHil MYMKMH].

Oanaraaru wapouTtaa TEMUpP, HHKENb Ba 6OLUKA MeTannap
CO 6unan 6eBocHTa peaKUUAra KUpHILLIAIH:

Ni + 4CO — Ni(CO),

Xaso tapkubuaa 0,01—0,1% CO ©6ynca, y 6unan Hadac
0/IraH KUIUM XaNnokK Ooyauiu MymMkuH. ®PeppomMuornobuH Ba
¢epporemornodbud CO 6unaH 6apKapop KOOpAWHALIMOH Ou-
pPUKMA XOCHUJ KMJAAaAM, YYHKH YHHHI TEeMHUpP MOHMU OunaH O6u-
PUKHLITZ MOMHMIIJIMTK KUCAOPOAHUKHUIAa HUCOATaH 25 MUHr
MapTa Kywinpok, (CyBiIH 3puTmanapaa). JIekuH reMornobuH éxku
MUOIOOMH TapkuOunaru TeMUp aToMu 3ca 6y HUCOaTHHU aHYa
kamaitupanu (200 mapraraya). CO 6unaH 3axapjiaHraH Ku-
IWIKHY Aapxon To3a XxaBora onanb yukunca, CO Monexkynanapu
OunaH OaHa OynraH KMCAOpPOA TallyBYH KM3W TaHayasap Tap-
kubuaarn CO HM napuman 60cUMH KaTrta OyjiraH KUCIOpOa
CUKHMO YMKapuLUK OCOHNALUAAH.
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CO cyBna 3pumanam, UWIKOpAapAa XaM IpyUManau, Ty3
XOCHJI KWIMAWAM, NEKUH OKCUAIAHANH. Y (papKCU3 OKCUaap
XyMJacura Kipaau.

CO Myxiin KaniTapyBuM cudaTuaa peakLuusiapra Kupuviua-
au, MacanaH, CO xoHa remneparypacuaa 6ab3v aca Merta-
JJAapHU yAapHUHT OMpUKManapuaaH KanTapa onaay, MacaiaH:

CO + NiO —» Ni + CO,
PdCl, + CO + H,0 — Pd + 2HCI + CO,

Y kucaopoa, X10p Ba OATUHIYTypT OWIaH KyHuAaaru TeHr-
Namanapra MyBopux oupukanm.

2C0O + 0,=2CO0, +564,84 K
CO + Cl, —» COCl, (docreH, xyna 3axapau Moaaa)
CO +S — COS (YyrnepoaHUHT THOOKCHUIH)

Bonopon 6wian ZnO (katanusarop) vwtupokuaa, 300 °C
Ba 250 - 10° I1a 6ocumuaa CO 6GuprUxHO MeTaHON XOCHN KHIAAM:

CO +2H, —2093%0°C , cH,0H
250-10° MNa

By peakuna CH,OH onuwaa 3nannukaa yctuBop peak-
umMa xucobnaaHanm.

Hukenp (kaTanusatop) MIWITHPOKKMAA 3cCa LIy Moaaanap-
naH CH, sa CO, xocun 6ynanu:

2CO +2H, —NL3WC_, oy . co,

CO 6unan NaOH opacuaa:
CO + NaOH = HCOONa

(200°C Ba 15,2-10° IMa 6ocumaa) peakuus xeranu: X0ocC
6ynran HCOONa na C HUHT OKCHAIaHMIL JapaXacH —2 ra TeHT,
YHA3aH Tawikapu Oy peakuusaa CO KuCIOTaIMK Xxocca HAMOEH
Kiwnaay. CO HuHr ctpykrypa ¢popmynacu: : C::O: 6ynub, y
a30T OMaH U303/IEKTPOHAMKHHY HAaMOEH Kunanu. (A3oT Mose-
KynlacHHUHTr ¢dopmynacu : N::N: pnaH ubopar.) by 6upuk-
Maza Yraepoa Ba KMCJOpPOI BaJIEHTIMKIAPHU YYra TEHT.

CO TexHuUKana HUXOATAA MYXUM axaMusaTra ara. Macanas,
TO3a METAJT ONIKLIAA METaNN KapOOHHUNNAPHUHT fapyanaHu-
wuaaH poaanannunaau. Merann kapboHusn xocun 6ynuuInaa
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CO ounad dakar metann aromnapu 6upuxkud, To3a Momna —
MeTalT KapooHun xocun Kunanu. KapboHunnap cyiokiuk €ku
KaTTHK, XUCM LWaknuaa 6ynanu. Metann kapbouun xkuanupun-
raHMaa xoopauHauuoH OornaHuw y3uaub, CO Ba To3a Me-
Taan axpanub yuKaau:

Ni(CO), — Ni +4CO

Yrnepoa(1l) okenn muc(l) xnopua 6unan CuCl - CO - 2H,0
Tapkubnu Kommiexc xocun Kunaau. by xoaucanaH rasnapHu
CO aaH To3anawna ¢oitananaHnnanm.

Texuukana CO HM K¥n MUKAOpAA reHepaTrop ra3u, CyB
ra3y Ba apanalw ra3 Tap3uia OJIMHaAMU:

a) reHepaTop ra3sMHH ONUIL YYYH KYMUP XaBolda yasia €H-
AUPHNALN:

C+CO,= 2CO-171,54 kX

l'eHepaTop rasvMHUHr (Xaxm XuxaTuaaH) Tapkubu: 25%
CO, 70% N,, 4% CO,; ssna o3 mukaopaa CH,, O, sa H, nan
nbopar. 'eHepatop rasMHMHI UCCUKAUK Oepuln KOOUNUATH
3300—4200 kX-M—3,

6) CyB rasu onmiu yuyH 4yr xoJlatuparu KymMupra cys 6yru
robopunanu:

C+H,0 = CO+H, 129, kX

Cys raau tapkubuna 40% CO, 50% H,, 5% CO,, 4% N,
Ba 1% 6owxa raznap 6opaup. CyB ra3auHMHIr UCCHUK OepHLl
Koounuatu 12000 xK-m-3.

Cys ra3u xocun 6ynuil peakuusiCUHU NABOM 3TTUpUO Ty-
PULL YYYH aBBaJ TOLUKYMUP €HAWPHNANK, EHULL peaKLIMACHIAH
YUKKAH HCCUKJIUK KYMUPHH YYF XonaTura yTkasaau. byHaaH ke-
MUH XaBo 1000PHLIHK TYXTaTHO, CyB OyrFu Ocpunanu, 4yF COBH-
iy 6unaH, cys Oyru Gepuil TYXTaTUAKD, siHA XaBo 100OpUNanu.

B) arap uyr xojaTuaaru KyMuMpra xaM xaBo, XaM CyB OyFu
tobopunca, apanaw ra3 xocun 6ynaau. YHUHr ypTaya TapKu-
6u: 30% CO, 15% H,, 5% CO, Ba 50% N, naH ubopar. YHuHr
UCCUKIUK Oepuwn KoouaumsaTu 5500 kXK-mM~3 ra Tenr.

Yraepoa cybokcun. C,0,— panrcus 6yrysun ras, +7°C na
KaiHaWANUIaH CyIOKJIUK. ﬂ/lanou KHCNOTAaHHU CYBCU3NTAHTUPHLL
HaTHXacuaa xocua 6ynaau:

HOOC - CH, - COOH — C;0, +2H,0
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By MomaaHHHr CTpyKTtypa dopmynacu: O=C=C=C=0
6yn16, yHUHr TapKuOMAa yrnepoa atomnapu sp-rubpuanaH-
raH xonartaa 6ynaau. o-60FIaHMLWAAH Tawikapu p,—p, -60Fna-
HULIHUHT XaM MaBXYIUIMIH aHUKJIAHTaH.

Y30K BakT CakKJaHraHuWOa €KW 3IXTUETAMK OMIaH KU3AM-
puaranna C,0, kusun panrau nonumep (C,0,) ra ainananu,
OyHna aMcnponopuUMANAHHKLL XapaeHu coaup 6ynaau:

C,0, - CO, +2C

By peakuMAHUHT OPAIHK MaxCyJOTH UKKH aTOMJIM YIiaepon,
monekynacu C, — KeiuHYanuk rpadurra aimnaHub xeraau.

anepon(lvs okcua. CO, xapona 0,03% muxaopaa yupaiau.
Y BynKoH rasnapuia Ba 6a1,3u MUHEpa CyBJapaa yypanaM.

Tabuataa CO, OpPraHUK MOLNANTAPHUHT YUPHLUKM, GHXKFUILIHK
Ba KyiHluM Kabu CYCT OKCHIUIAHHUIL XApa€Hapy HaTHXacuaa
xocui 6ynann. MHCOH Ba xallBOHNIApHUHT KOHMAA coaup Oyna-
DMraH CYCT OKCWUTAHHILLI XapagHNapuaa XaM, OPraHuK Mo/a-
nap (éroy, HedTb, KYMUP) €Hranuna xaM CO, naitno 6ynaam.

Jla6opatopusiaa CO, HU onuw yuyH CaéO 6unan HCL
HHUHT ¥3apo 'ra'bcupunau ponnanaHunanu:

CaCO; +2HCI - CaCl, + CO, + H,0

By peakumnsa Kunn annapatuaa amanra ownpunaau. Tex-
Hukana CO, OXaKTOWHH KyHAKPHO OxaK onuiuja KywuMya
MaxCynoT cmbamna Xocus 6ynanm:

CaCO, - CaO + CO,

Yraepon(lV) okcHa paHrcus raz 6ynud, yHUHr caaruHa
WHPHH Ma3acH Ba y3ura xoc xuau 6op. CO, HUHT rpaduTaaH
xocwt 6yauin uccuiuru 393,77 k2XK-monp-! ra TeHr. CO, HUHT
HOopMan wapoutaaru 3munuru 1,977 ra-!, xasora HUCGaTaH
3uunury 1,53. Yrnepoa(IV) okcua ocoHnmk 6unax cyrok xonarra
yTanu, yyHKK YHUHT KPUTUK Temnepatypacu 31,3 °C, KpUTHK
6ocumu 7,4-10°kI1a anp, CO, KaTTUK coByTUNraHMAA KOp Kabu
OK TYCNH KaTTHMK Mojjaara apmananu cytok CO, Te3 6yrFnaHraH-
aa xaM Kartuk CO, xocun 6ynanu. Karrug Kapﬁouar AHTUAPHUI
HopMan 6ocumia -—78 5 °C na cylox1aHMaclaH TYFpHIAH-TYFpH
ra3 xoJiaTura yraiu. K.a"rmK CO, 2,5-10° kI1a 6ocumaa —56,7 °C
aa cyroknaHanu. Kartuk CO, «kypyx My3» ne6 atanaay yHUHr
KPUCTAU1 MaHXapa TYTyHJAapula MOJIEKYJaJlapy XoMaalluraH.
Cyiok, CO, y3niaH 3/1eKTp TOKMHH YTKa3Mailau.
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CO, ogataary wapoutna 6olkKa MOAIaNaPHUHT EHUIIKTa
épram iiepmaﬁnu. Jlexun axtus Metauiap CO, atmocdepacu-
12 EHUIUHX AABOM ITTUpadM, MACaNaH:

2Mg + CO, — 2MgO +C

Yyr xonatuaarn kymup 6unan CO, peakuusira kupuin6
CO ra aitnanaau:

CO, +C — 2CO

CO, 3000 °C na yrnepoa(ll) okcua 6unan kucnopoara
annaHaau:

2c0, —3%Y _,2¢0 +20,

VI.2.5. Hed1s Xakuaa KHCKA4a MABJIAYMOT

Hedtb — Ep Garpuaa Tonunaavrad éHUIUra MOiMMI Moaaa.
YHUHT TapkubuHK yrnepoaopoanap d6uaaH 6owka (ONTHHTY-
rypTaiu, a3’oTnH, KHACJIOPOMJIHU) OpPraHuk OGupumkmManap Ttaiu-
Kun 3taau. HedpTb KUME CAHOATUHU CYIOK EKWUIFU, CYPKOB
Moinap Ba 6owka HedTb Maxcyaotranapu OuaaH TabMHHIA0
typanu. AyHe 6y#inya EpaaH onnHaaurad HepTHUHT MUKIOPH
6up Heya MUWIIKapa TOHHanap 6unaH ynuaHaau. Hedrb Cay-
auvs Apabucronuun, AKLU, Upok, Kysaitt, Poccus, Tarapuc-
TOH, BeHecyana, Hurepusi, Xutot, Jinsan, Kanana, Uuno-
Heaus, Y3bekuctoH, Toxuxkucron, OzapbaiixoH, JIuTea Ba
bowka MaMnakaTaapaa yupanau. by xuxataan Myctakui Y3be-
KUCTOH Pecnybamnkacu KyapaTay 3HepreTuk 6asara sra. Y3be-
kKuctoHaa 140 naH optuk HedTb KOHNapu 0o0p.

HedpTHuur kennb ynkKuium xakuaa OMp Heya Ha3apHs Tax-
nud KUAMHraH. Ynapaas 3Hr MyXuMMJjapud aHOpPraHMkK, Koc-
MHK Ba opraHukK Hasapusiaapaup. O.U.MeHaenees taknud
KWJIraH aHOpraHukK Haszapusara kypa, HedTb EpHUHTr 6Garpuaa
4yyF xonatuaa 3pub Typran metana Kapboumnap 6unan EpHunr
nap3 xounapu 6yinad okub TymiraH CYBHUHI peakuusra Ky-
PULLKLI MaxCyNoOTNapH eTapan TeMriepatypa Ba 6ocumaa Hedtb
XOCHJT KMJalu.

KocMuk Haszapusira kKypa, Ep wakmunaHaérrad BakTaa BoO-
nopoa bwiaH yraepoaHUHI OMpUKHILKIAH HedTb XocHn OVaraH.
bab3u nnaHeranapaa MetaH ra3u 60paAUrMHY 6y Ha3apUSHUHT
ucbotu ned Kapanaiau.
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Kyna KeHr TapkKanrad OpraHMK Ha3apusra MyBo(pHK, €H-
U3 XaiiBOHJIApH OpraHM3Maapu, NacT Aapa)xazia TalKui Tomn-
raH ¢ayHa (xaitBOHOT AyHECH) Ba aiopa (YCUMAUKIAP AYHE-
cH) KonauknapuaaH Hedtb Keanbd uMKKaH. by konauknap Mun-
JUOH-MWIMOH Wuanap mobaiiHuaa eTapau Temneparypa Ba
Katta bocumaa yraesogopoanapra annaiub sa 6owukKa opra-
HUK Moaaanap 6unad apanamund HepTHHU XOCHN KUATraH. X 03up-
ru 3amMonna Ep Oarupnapuna ssHru HedTb MaHOANAPUHUHT
TONMWANO TYpULUM HEPTHUHE Keaud UMKHMLWIKIA AHOPTraHHUK
Ha3apusa TYFpU Tadcunot GepranauruHu Tacamkaanau. Ly
OunaH Oupra opraHuMK Hasapus xam 3bTHOOpaAaH X0aM IMaC.

HedTuuur kuméBnii Tapkubu. Hedrb Tapkubura kupaau-
raH acoCMi 3JIEeMEHTNap BOAOPOA Ba YIJEpod IJIEMEHTApH
xucobnanvaau. Hedrtaa sonopoauuur mukaopu 11-14%, yrne-
pon MuUkaopu 82-87%, ontuHryrypt mukaopum 0,1-5% Hu Taw-
KHA Kuaaau. A3oT Ba Kucaopoa Mukaopnapu 1% nan kam. Ma-
canaH, AKII Huur Kanudopuusa nedpruna 1,7% Nea 1,2% O
yypaikau. by HedTh 3HT Ky MMKIOpAA a30T Ba KUCJAOPOA Ty-
TyBYM He(dTb xucobnaHanu. HedTb ankaH, HadTeH Ba apoMa-
TUK YrA€BOAOPOMAIApP, KUCIOPOMIN, ONTUHTYTYPTIAH, a30T/IH
opraHuk OMpukManap apanaiwumMacuaaH néopat. HeprHHUHT Kuc-
aopoonuM 6upMKkMmanapu xymiaacura HadTeH, KUcaoTanap,
deHonnap, achanbT-CMOAANTU MOAAaNap KUpaau. YHUHT on-
TUHTYTYPTAH OMpPUKMaANApK acocaH BOAOPOA Cyabduia, Mep-
KanTtaHnaap, 60lKa 3NMEMEHTAAPHUHT cyabduanapu, THOdeH-
nap Ba tvodannap 6yaub, azotau OMpUKManapv MUPUIAMH,
FMAPONYMPHIANH Ba FTKAPOXMHOH KAaTOpMAAru MOAAAJapaMp.

HedTb KOMIMOHEHTNAPU XyMJlacMra HedTaa 3puraH ras-
Nap, CyB Ba MHUHeEpasl Ty3ap KMpalu.

HedTb Oup Heua cuHpra 6ynuHaau. by cuudnap yHUHr
TapKUOMra acocflaHraH Ba TEXHOJOrMK MUUIAHMILKM acocuia
APATUJITaH.

VI.2.6. Kapbonat KHCIOT2 Ba YHHMHT TY3JIapH

Yrnepoa (IV) okCcHA KUCNOTANU OKCHIAUP.

101,325 kIT1a 6ocumaa 100 n cysna 0 °C na 171 n, 10 °C na
119 n Ba 20 °C na 88 n CO, 3puitan. bocum oprranaa CO,
HHUHT CYBJA 3PYBYAHIUIY OPTaAM. YHMUHT CyBIaru 3pMTMacuia

moniekynsp xongaru CO,, ruapokapboHatr mon HCOj, Kap-
GoHat voH CO?~ Ba kapbonart kucnora H,CO, 6ynaan. Spurma-
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A Kyinaaru TeHrnama ouMnan ndonanaHaauraH Mypakkad my-
BO3aHAaT Kapop TOHalM:

CO, + H,0=H,CO, = H*+ HCO; =2H* + CO?~

KapboHaT KHCAOTAHMHI AKUCCOUMNIAHUILN KOHCTAHTaNapH
Kyiunary Kuimarnapra 3ra:

K,=431-107; K, =47-10"

Kapboxat xucnora Kyycu3 Ba Oekapop KuciaoTta. AMMO
YHUHT Ty3napu Gapkapop moaaanapaup. 3Hr MyxuM kKap6o-
HaTnap Katopura Na,CO, (coana), K,CO, (noTaw), CaCO,
(oxakTow, ok 6y¥p, mapmap), BaCO, (orup
wnaTt) Ba 6owkanap kupaau. N'mapokapboHartnapaaH
NaHCO, (muumauk cona), Ca(HCO,), — kanbuni
ruapokap6oHaTiaapHy Kypcatud yramus.

'mapokapboHnaTtnap cysaa sxiuu 3pMian, HYUMIMK COOa-
rHHa CYBAa KaM IPpHUHUIM.

mapoxapboHaTnap KypykK Xo/aTaa XxaM, 3puMTMana Xam
KUM3AUpUIraHaa napyanaHub kapboHaTnapra ainaHaau, ma-
CasaH:

Ca(HCO,), —» CaCO; + H,0 + CO,

HMuwkopuit MetannapHuHr KapboHaTnapu Ba aMMOHMI Kap-
OoHaTnapruHa cysaa sxuiu 3puitad. Koarad MetainapHUHT Kap-
GoHaTnapy cyBna EMOH SPHIIH.

Hukopuit MmeTann kapboHaTH KATTUK KU3OUPUITAHIA CYIOK-
nadanu. bouwka MetayslapHUMHr KapOoHaTnapu 3ca, KaTTHK
KM3AUWPUITaHaa TErHIUAM METANTHWUHI OKCHUIM OunaH kapbo-
HaT aHruapuara napuyananaau. Kapbonarnapra cyasdar, xno-
pUll, HUTPAT Ba CMPKa KUCAOTA Tabcup aTTupuaranaa CO,
Xxocun 6ynaau.

AMMOHHMI kapOoOHaT aHua 6ekapop Molda, y 3pMTMana
JAUCCOUMNAHAAU, THUAPOAU3NAHAAU Ba AHA MCCUKJIUK TabCHU-
puaaH napuyanaHn® NH, uukapub typaau.

Cona. Tapkn6buaa 100-96% Na,CO, 6ynran maxcynot coaa
ned opurunaav. ConaHuMHr 6Up Hedya KYpUHHUIUK OOp:
Na,CO; 10H,0— kpucmana coda, Na,CO, H,0 — xpucmaan-
kapbonam, Na,CO,; — kassyunayussranean coda, Na,CO, HUHT
KYKYHH cyscu3 coda, ne6 atanaau, NaHCO,— uvumauk cooa-
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dup. X03up coaa y4 ycynaa uwnad yukapunaau: a) Jlebnaun
ycyau, 6) ConbBert ycyau, B) 3JEKTPOJHUTUK YCYI.

a) JlebnaH ycyaun aBsan ow Ty3ura KOHUEHTpPAAHTAH CYJib-
daT KUcnoTa TabCHp ITTUPUO HaTpuil cynbdaTt Ba BOKOpOIN
XA0pHA XOCUN KHauHaau. CyHrpa XOCH/ KMJAHWHraH HaTpu#
cyabdar OoXakTowl Ba KYyMUp OWnaH apanawutupuianb neyaa
KU3RUPpHIALHU.

byHaa Kyiuaaryu peakuusaap coaup 6ynagu:

Na,SO, +2C — Na,S + 2CO,
Na,S + CaCO, —» Na,CO, + CaS

XocHa OyaraH Maxcyaor cyB OuiaH apanaluTHUPHJIALN Ba
OyFnaTub KaTTUK MaxCynoT OIMHAAM, CYHIPA YHU KATTHK KH3-
aupud KanbuuHauusnanrad coga Na,CO, tai€pnaHaam.

Jlebnan ycynuma onMHraH coja tapkubuaa 97% ra xamap
Na,CO,6ynanu. Coaa “1u1ab YMKapHIIHUHT KYLUMMYa Maxcy-
notnapu HCI Ba CaS 6ynu6, yrapHuHr 6MpUHYKCUAAH XIO-
PUA KUCNOTa, HKKHHYUCHIAH 3Ca ONTHHIYTYPT OJWHAAM.

6) Conseit ycynu HaTpHit rHApOKApOOHATHUHT CyBIa €EMOH
3PYBYAHJIMIUra aCOC/NIAHTaH.

By ycynaa kanbLuit BA MarHiMi Ty3iapMiaaH TO3aNaHTraH Ol
TY34 3pPUTMACH aMMHMaAK xamaa KapboHat aHruapua 6una
TYAMHTHPHUAAOHK. Peakumns HaTuxkacuaa xocua 6yaran NaHCO,
YYKMara Tyliaau:

NaCl + NH, + CO, + H,0+= NaHCO, + NH,CI

Peakunanuur ukknnyu maxcynorn NH,Cl apurmana kona-
ou. Hatpuit ruapokapboHaTHU Ku3aupub (KanbLUMHALMUSN
Kuaub) coma oaMHALM:

2NaHCO,; —» Na,CO, +CO, + H,0

NaCl, NH,, CO,, H,0 aan NaHCO, uunr xocun 6yaunuu
peakuusacu Kautap peakuusaup. by peak uMssHMHr MyBO3aHa-
TH TEMMEpATYPa Ba peakLMs YYYH OJIMHIAH MOANANAPHUHT KOH-
ueHTpauuanapura 6ormuk. LIyHuHr yuyyH xocun 6ynrad
NaHCO, uunr 6up kucmu 3puT™Mana Konaau. 3aBoana ONMHa-
avrad NaHCO, uunr ynymu Hasapuit xuxaraan 68% Hu Taw-
KU Kunaau. Peakuus yuyH kepaxin CO, CaCO, HUHI napya-
nanvwnaan onvuaam. CaCoO, kyiaupunrasaa CO, sa CaO
xocun 6ynaan. CaO HM aMMOHHM XJ10pHAra TabCUP ITTUPUD,
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aMMuak onvHaau. ConbBeit ycynuaa OMHaaAUrad coaa HUxo-
AaTaa To3a 6ynanu, yHuur tapkubuna 98,5% Na,CO,, 0,75%
NaCl, 0,03% Na,SO, sa 0,5% ra axux H,O 6ynuiun MyMKuH.

B) CONAaHU 3AeKTPOAUTHUK ycyana onui NaCl 3putmacu-
HUMHT 3JIEKTPOAU3N HATHXXKACHUIA XOCHA Oynaaurad HaTpui rua-
pokcuara CO, TabCUp ITULLIKIA ACOC/AHTaH:

NaOH + CO, —» NaHCO,

Xo3upru Baktaa OyTyH AyHEANA OAMHAAMIaH CONAHUHT
acocuit mukaopu ConbBeit ycynuaa niunab unkapunaau, 6abviun
MaMmJakartaapaardHa XaHy3 JlebnaH ycyau caknanubd KkenamMok-
pa. Arap Na,SO, cyHbuit Hyn 6unan onvHaauraH 6ynca, an-
6arTa. JlebnaH ycynMHU Kyanaum MakKcaara MyBodUK 3Mac.

CaHoaTaa oJMHTaH y Kaaap To3a OyamaraH MaxCylOTHH
KaiMTta Kpucrananawl #yau OujlaH HMXOSTAA TO3a COAa OJMLL
MYMKWH. |

Copna, wiKMwa, COBYH, TYKUMAuyUIMK, OVEKUMIUK Ba Oouu-
Ka coxajiap Y4yH 3apyp Maxcyaot 6ynnb, ynbTpaMapuH, XpoM-
nuk, 0ypa, ¢ocdaraap, 3pyByYaH LIHLIA Ba XOKA30 MOAlanap
onuuiaa, Oyr KO30HNap y4yH MUUIAaTUIAAMIaH CyBHMU lOMIla-
TULWAA KYAJAHWUAON.

HaTpuit ruapokapboHaT (MYMMIMK COMA) — OK KpUCTaNn
moana, d =2,2 r-cm=3. 0 °C na 1 n cysna 70 r NaHCO, apuiiau.
YHHUHr cyBaary 3puTMacu ruapoans typamny Kyucus uiuko-
pHUiA peakuus Kypcartaau.

To3a HaTpuit THAPOKAapOOHAT 0K YYYH COOAHUHT TVHUH-
raH aputmacura CO, 1060pHuLl Kepak.

NaHCO, — thb6uérna Ba cyHbHit xaMupTypyLl cudatuia
KYJ1aHUNAOHM.

Kanwit kapbonat K,CO, (notaun) oK kpucrajut Mosza, 3u4-
amru d = 2,3 rrem—3, 897 °C na cyioknaHaau, KywiH rMrpocKo-
nNUK Moasa, cyBaa sixiuu apuitau, 0 °C ga 1 n cysaa 1050 r
K,CO, 3pwnitan. [lotaw Jlebnax ycyaunaa xyanu cona xabu osu-
HagM. JlexkuH ConbBeit ycynyd 6wnan noraw onub Oyamaiinu,
yyHku KHCO, cyBna xyna axwu 3puitau. Ioraw cosyn nu-
WwMpHLaa, 6YEKYMIKMK CaHOaTHMA2 Ba OOLUKA MaKcaLiapaa 1ul-
laTUaanm.

Kanpumit xkapbonar CaCO, tabuarma oxakrows, ox 6yp,
mapmap, aoanomut CaCO,"MgCO, xonuna yupaiau. Oxakrou
Ba oK Oyp yloMJiapu KaTra-karra TOF ryM0asnapuHu xocun
Kuwnaau. CaCO, rekcaroHanb CUCTEMalla KPUCTATAHANMN.
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CaCO, — 0K TyC/IM KaTTHK XHUCM, YHHUHT 3udnuru d = 2,71
rcM—3. Kanbuuit kapbonat CO, Ba cyB TabCHpHAaA CyBIA AXLIH
3pyBYM Kanbuuh ruapoxapbonar Ca(HCO,), ra ainananu.

MgCO, Tabuatama MarHesurT MgéO OONOMMUT
CaCO, MgCO Ba ruapomarHesut 2MgCO, Mg(OH) ‘3H,0
xo.rmna yupainau. Y oK TYCAU KaTTUK MOALA, 3UUJIUTH d—3 08
r-cM~3. YHUHT KMMEBUI XOCccanapy KaibLKi KapOOHATHUKUTA
yxwanau.

VI1.2.7. YraepoauHHr BOAOPO/IH OHPHKMAJIPH

MeTtan. YriepoAHUHT ra3 xonaraaru ruapuau - metad CH,
aup. OpaTnary WwapouTaa yriaepoa Boagopoa OunaH peakuuvsara
KypUviuMainou. MetaHuu yriepoa Ba BOAOPOAAAH CHHTE3 KHUTKLL
HUXOATAA IOKOPY TeMIepaTypala HUKENb KYKYHH (KaTain3a-
TOp) MiLiTUpOKUAa aManra owaau. Jlaboparopusinapaa MeTaH
aniMHUHUI KapOUaHU cyB OMaaH napyanail HaTUXacuia onu-
Halu.

Al,C, +12H,0 — 4AI(OH), + 3CH,

MeTaH Tabuataa opraHuK MOQHAIAPHHUHI XaBOCHU3 LIAPO-
MTHa acTa-CeKMH MapyajaHULLM HATHXKACMOAZ XOocua Oynaau.
MeTaHHUHT KMMEBUI TY3WIMIUMAA YIAEPOA aToMuaa sp’—
rubpunnanyin coaup 6ynaau. MeraH MoOnEeKyJlaCH MyHTa3am
TeTpasapaaH ubopar, yHUHI Mapka3uja yraiepog aTomMu,
yyKKHJIapKHaa 3¢a BOAOPOA aTOMJIAPM XOMJaLUraH.

Xoccasrapu. MeTaH XaBOMaH €HruUn rai, cyBila 3pHUManiau
1000 °C ra kaaap 6apkapop. 1000 *C naH loKkopuaa napuanaHa
Gownanau:

2CH, — C,H, + 3H,

KuMé HyKTau HaszapuMaaH KaparaHaa MeTaH MHEpPT MOAJA.
Kuciaoranap 6unaH xam, MHWKOpaap OWJaH XaM peakuusara
KupuwManan. Kucnopoa 6unax Metan gakat Ku3aMpunraHaa
peakuusara KUpMwaau:

CH, +20, - CO, +2H,0, AH), = -893.7xX

by peakuMAHMHI UCCUKINK 3(PdeKTH Karra OYaraHauru
Tydainu mMeran éKuaru cudaTnaa munartunamu. EKuiru cu-
daTruna MuUTaTUNAOMIaH TaOMHM ra3napaa METAHHUHT MUK-
nopu 99% ra xanap 6ynanun. CCl,, CBr, Ba ymymau CI', napHu
(Oy epaa, I'-ranorexd atToMH) MeTaHHUHTI Xocunacu aeb Kapau
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mymkuH. CI, 1ap yMyman, Kytocus Monekynanap 6yano, ynap
XaM TETPa’ApHK TY3uAuLUra ara.

Opravuk Moananap tapkubura yriaepoa Ba BOAOPOAAdH
TAlWKAPH KUCNOPOL, a30T, OATUHIYIypT, pocdop Ba KYNruHa
OolKA 3eMEeHTAap aTOMAapH KUPHUILM MYMKHH. YNapHMHr
xoccasapy Monekyina tapkubuaarum pyHKUMOHAN rpynnanap
Ounan OOFnaHraH, yHaaH Tawkapd n-O00F TyTraH Oupukma-
Nnapaa 60F y3uauwum xucobura GUpUKMIL, OKCHAMAHULI Xapa-
€Hapuaa xaMm KaTHawuwy MyMKuH. OpraHuk KMME ¢daHu
ypraHaauMraH Moaaanap rabuariaa Xyaa KeHr TapKasiraH, yaap
Xa€T y4yH MYXUM OMpHKManapanp, YHAAH TaluKapu OpPraHUK
MOUIANAPHUHT ¥3rapuilid UMKOHMATAAPH TYpAU-TYMaH, Ta-
6uataa 6yamaran kummarbaxo Maxcynornap Tamepnaus UMKo-
HUSTAAPHU YeKCHU3 aAecak 6ynaau. Arap IV rpynna 3nemeHTna-
PHUHUHT BUPUHYHCHU (Yr/Iepoa) TUPUK ON1aM aCOCHHM TALLKUN
3TraH OMpHKManap XOCHJ KWica, HKKMHYUCHU (KpeMHMHIiT)
XOHCH3 TabMaT aCOCUHHU TalLKWUJl ITYBYH OUpUKMaAnap TapKU-
bura kupaau.

OpraHuK KM€ paHUHUHT puBOoXUIaHKMLWN 1861 unna A.H.
byrnepos aparraH «OpraHuk OGUpUKMaNApHUHT KUMEBHUI TY-
3UIKIL Ha3apUACHU» aCOCUA XYIa XAanal pUBOXJIAHAETIaH Ha-
3apMi Ba aMaNiMil axaMMATH Xyla Kartra 6yaran dannaap opa-
cuaa ¥3 YpHUHKU IrannaraH.

V1.2.8. Yrnepoanunr azoran OHpHKManapH

Auvunan (CN),, umanmna kucnota HCN Ba yHUHT Ty3napu
(uMaHuIIap), unaHaT Xxamaa usounaHat kucnotanap (HOCN,
HONC), poaauua kucnora HSCN Ba ynapHMHT Ty3iapH yrie-
poa OUpUKMaNapMHHUHL anoxuaa rpyniacMHMU TalUKWI 3Talu.

IOxopu Temnepatypana yraepoa a3ot 6unaH 6eBocuTa 61-
pUKHO, paHrcu3, peakuusra Koousa, 3axapau ra3 — OIMUMAH-
HU XOCHUN KHNaoM:

2C+ N, - (CN),

by peakuusa a3or atmMocdepacuaa rpadpuT NeKTpoarapaaH
Hbopat anexkTp €t waporuTHaa aManra owMpunaau. Arap aHa
iy Xapaén soaopos MwTHpokuaa 6axapuiaca, poaopol LHa-
Hua kucaora HCN xocun 6ynanu:

2C + N, + H, - 2HCN

Huunanum 6esocuta ycyanap 6unaH xam oML MyMKHH:
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2AgCN — 2Ag + (CN), €kwu
HOCI, + Hg(CN), — Hg,Cl, + (CN),

CYHITH peakums CairMHa KM3ampuiu 6unad 6opanu.

Huuman (CN), — auuunk 6000M XWMAHHH ICAATYBUM YTKHP
XUIUIK, paHTCU3, 3aXapau ras. Y oaarnaru 6ocumaa —20,5 °C na
Te34a CyIoK xosartra yraau. 3uunnrn d=10,86 rcm—3. —34,4 °C
na KoTtaau. Y cysna, Cniupt Ba 3pupaa saxuwu 3puian. Knum-
€BUM peakumsinapaa OKCHMAIOBYM Ba KAMTApyBYM XoccaNapu-
HU HAMOEH KWIaau:

(CN), + Cl, - 2CNCl
(CN), + H, = 2HCN

(CN), TepmuK xuxataad xyaa 6apkapop. Y ¢akar 1000 °C
JaH I0OKOpHY TeMnepaTypana 3pKMH paaukKauiapra axpana oouu-
JJauaum:

(CN), - 2CN°®

AununaHuudr tepMuk 6apkapopaurura cabab wyHpaku,
YHUHI MOJIEKynacuaa, aTomaap y3apo Kyuau 6ornap xocun
KWaaauM. YHAA yraepoa atomjiapyu Mapka3sra Xo#jaawraH sa
sp-rnbpuanaHu xonatuaa 6ynaau. Yraepoa atomaapu asor
O6usiaH yu 60orF opkanu oupukkaHd. lllynnait wapoutaa mone-
Kynajgard xap Kamcu atomjia aenokamnaiuraH (m-3n€KTpOH-
Nap MONeKynaHuHr Oouika 60F1apu TOMOH XaM CHJIKHMIaH)
p,—Pp, -OOFnaHuuinap to3ara kenub unkaau, 6y aca mosexkyna-
HUHT MYCTaXKaMJMICHHHU OLUMUPAIU.

:N=Cz=C=N:
Kumeéeuu xoccasapu XnxatuaaH AUUMAH XYAAMU FanOreH-

nap (dropaan dowka)ra yxwanau. Macanat, y Hikop ounaH
TabCHUpJlalUraHUAA:

(CN), + 2NaOH — NaCN + NaOCN + H,0

Y ruaponu3snaHraHuiaa Xyaau XJOPHUHT FMAPOANINIAHULLN
Kabu peakuus coaup 6ynaau:

(CN), + H,0 - HCN + HCNO

[lIyHra kypa CN~ HOHHM «cOXTa» rajoreHua-HoH aeb xam
aTananm.
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AUUMaHHUHT YYKYp THAPOAM3M HaTHXacHuaa aMMOHMMH
oKcanaTt xocua oynaau:

(CN), +4H,0 - (NH,),C,0,

Hiwukop 3puTMmacura aMuuaH tabcup 3traHaa HCN Ba
HCNO kucnoTta Ty3napu Xocujt Oy vy IOKOpUAA Kaia 3THII-
raH 31M.

Bonopoa unanua (UMAaHWO KHMCAOTA) YHU3UKCHMOH TY3M-
avuira ara.

H-C=N:
500 °C naux nacr temnepartypana CO 6unan NH, opacunaa-
ru peakuusi Typainnan HCN xocun Kunuil MyMKHH:
YHUHI M30UMaHKI HOMIM TayTOMEP LUAKIU XaM MablyM:
H-C=N=2H-N=C

H3ounanuna KkMcaoTa UMaHui KMcaoTara KaparaHaa 6apka-
poppokanp. CaHoaTtaa UMaHMA KMCIOTA OJMIU YyYYH METaH
OunaH aMMHaK opacuiaarv peakumsanaH doinnanaHunanu:

CH, + NH, —2%°C ,HCN +3H,
Pt (kaTt)

Booopoa uMaHua paHrCU3, OCOH KY3FalyBYaH CYIOKJIHMK,
yHUHT 3nuauru 0,097 r-cm-3, y 26,5 °C na KaitHaiigu. Y3ura
X0C (Xynau Hawa Kabu) —xua yukapaau. CylonTUpHATraH 3pHUT-
MacuaaH ayuuk 6oaom xuau kenaau. —15 °C na Koraau, Oy
XapaéHaa TONAaCMMOH KPHUCTaNN Mmaccara ainaHagum. Livanua
KMCJIOTA Ba YHUHT Ty3/1apH HUXosiTAa 3axapinu. CyloK Xxonataa-
ru HCN acra-cexun noanmepnana 6opanu. HCN 3naoTepMuk
Gupukmanap xymaacura kupaan (AH%, =109 KXK-monp™).

CN~ —HOH d-3n1eMEeHTNapPHUHT KOMIIEKCAAPUHHU XOCHN
KHUJIMIUAA MYXUM JIMTAHIUIMK XYCYCUSTra 3ra.

Uwikopuit Ba MlIKOpUit-ep MeTAUIAPHUHI LIMAHUANAPH
CyBa AXIWWM IPUHAHN, IEKUH OFUP METALIADHUHI UMaHHUANA-
pU CyBla €MOH 3pHUHAM.

HCN kyucus kucnoranap xymnacura kupanu (K=7-10-1).

Llnanua kKucaota Ty3napu KanTapyBYMIMK XOCCAJNIApMHH
HaMOEH Kujaaunap:
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2CN™ +0, — 2CNO"~

UHAHHA UHaAHAT
HOH HOH

LuaHua KMCNOT2 XaM TMAPOAM3ra yupanau:
HCN +2H,0 - HCOOH + NH,

LinanuanapaaH HaTpuid UMAHMA 3HC KyN MIINATWIANH,
Hatpuit uMaHua XOCWI KMJIHMLUAA 3HT KYN TapKanraH ycyn-
napaaH 6Mpy KanblLMil UMAHUAHW KYMUP Ba cona OusiaH oup-

ra KusavMpuiugaH nbopar:
CaCN, + C + Na,CO, — CaCO; + 2NaCN

CaC, + N, - CaCN, +C

Kanbumit unaHamua CaCN, MyxuM axaMusaTra 3ra. YHu
XOCWJI KMJIKWI yUyH HOKOPH TeMriepatypana Kaibuui Kapbua
a30T OusiiaH OKCUATAHAAH!

Kanbuuii umaHaMui YFUT cudatuaa Ba yraepoa 6Guprkma-
Napy xaMaa aMMHUaK OJIMILAA XaM UILNAaTURAOHM.

Hnanar xucaora HCNO y3uHuHT TayTOMEp LWIAKAW H30-

unaHat kucnora HN=C=O0 ra ara:

LpuaHaT Ba 30LMAHAT KKCIOTAJIAPDHUHI TayTOMEPH Kah -
aupokK kucnotra HO-C=N €éku HN = C = 0 aup. by
KMCOTAaHUHI cuMO06 Ty3u (Kanaupoxk cuMo0) meTaHaTop CH-
datuaa nwnatunagu. LlnaHua KucnorTa KMLIIOK XyXaink 3a-
papKyHaHianapura Kapluiv Kypawja, OpraHHK CHHTe3aa Ba
fbolka MaKcaaiap yYyH vlujlaTHAQOH.

Kanuit uyanua Ba HaTpUi LUMAHHUA ONTHH axpaTud onui-
Aa, rajbBaHOMMACTHKA Ba rajbBaHOCTErMsda, WYHWHIAEK,
6OIUKA METALIAPHUHI HMAHWANAPDKHHU OJIMLUAA ULINATUNIAAH.

Popanna (THounanua) kucjiora HSCN — MoiticuMoH xyna
yuyBuaH cyiokauk. HSCN xynan HCI xabu kyuynu kuciaora.
Ponanua kucnora $akar CYlONTHpPHIraH 3puTMmanapaarvHa
MaBxyl. By KMC/IOTAHMHT aMMOHHUIIYN Ty3U aMMHaK Ba yrne-

poa(1V) cynndpuanaH ONMHAOM!
INH, +CS, — NH,SCN + H,S

PonaHuag kucnoTa Kymyul TyY3MHHHr opom OunaH y3apo
Tabcupuaan auposan xocua 6ynaau (Conepbek, 1919 inn):

2AgSCN + Br, — 2AgBr + (SCN),
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Oduponan -3 °C aa cyloknaHaaMraH Moana. DpxXuH poaaH
KUMEBHUM XUXATAAH HOAra Xyaa XxaM yxwauau. Y merannap
6unan 6npuxkanu. Inponan (SCN), Bonopoa cynsdpun 6unan
Kyiuaary TeHrnamara MyBO(hUK peakuUsra KUpyiIaau.

2(SCN), + H,S = S(SCN), + 2HSCN

Boaopoa THoOLMaHAT KMCIOTa pAaHICH3 EFCMMOH, Xya YYyB-
yaH, yTkup XxuiuiM, +5 °C aa KotaauraH cylokauk. by kucnora
cod xonna 6exapop mopaa. Cys Ounan ax1Uu apanailuaiu. YHH
coh xonna Kyhumaruvya oAl MyMKUH:

P&SCN), + H,S —» PbS + 2HSCN

PomaHua KUCnora — Ky4id KMCIOTanap XyMaacura Kupa-
IM. YHUHT Ty3napy poaaHumiap (TUOLIMaHATIAp) XOCWIT KUK
YYYH METa/ll UMAHMANAPDHU OJTUHIYrypT OMlaH peakuusra
Kuputuaaan. TuounaHaraap KUMEBUHN XHXAaTIaH XJIOpUAnap-
HH 3cnataan. SCN- —HoH Fe’* HOH OMNaH TYK-KU3WJ TYCJIH,
CyBAa 3puAAMIraH, IEKUH EMOH auccounnanaaurad Fe(SCN),
HU XOCHJ KHJIAOM.

V1.2.9. YraepoaHHHTr XJIOP/IN BA OJTHHIYTYPTAH
OHpuKkManapn

Yrnepoauunr COCl— d¢ocren, CCl,—TteTpaxiopmeran,
COS -onTnuryrypmin oxkcuau, CS, — yrnepoa(lV) cynbdmua,
H,CS,—TtuokapboHat kucinora Ba xokazo 6Guprkmanapu xam
MabiIyM.

COCl, — docreH paHrcus, Xyna 3axapnu, 6yrysuu ras. Poc-
reHHH KapboHaT KUCAOTAHUHT XJIOPAHTMAPHAH 1ed Kapanagu:

COCl, +2H,0 = H,CO, + 2HCI

Terpaxnopmeran CCl, — EpyFIMKHH SXILKM CHHAMpAAraH
PaHTCHU3 CYIOKIUK, 3uunuru d=1,593 r-cm—3, 76,7 °C nma kaii-
Haham, —22,9 °C na Kxoranu, cysaa 3pumanan. KUMEBUI Xu-
XaTaaH naccus moana. by Moana € MeTaHHU XiIopaall, €KH
CS, ra xnop o6opuiu iynu 6unaH onMHanm:

CS, +2Cl, — CCl, +2S

TeTpaxnopmeran cMoOJaCHMOH MOLAANAP YYYH IPUTYBUH
cudaTuaa, THOOMETAA Ba VT YuMpHIL UILUKOAA MLIJATUAAAH.

Yraepoa(IV) cyandpna CS, - y3ura xoc XM, paHrcus,
EPYFIIUKHH SXIUIA CHHAMpPAAMraH CylKIMK, d=1,262 rcm-3.
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+46,3 °C na xaitnanau, —112,1 °C na koraau. CS, HUHF Moste-
KyNnacu KyTOCHU3, Y OCOH anaHranaHaaw.

CS, 6unan K, S apanawrtvpuiranaa, kanui THoOKapboHar
XOCHNn Oynaam:

K,S +CS, — K,CS,

Yrnepoa(lV) cynbdpua TtexHuKana uyr xonauaoaru nucra
KYMHUP YCTHAAH OATUHLYTYpPT OYFH YTKA3WiL OpPKAanu OJMHAAU.

C+28-5CS,

CS, xam Typau monnanap (€rnap, cMmonanap) yyyH 3pu-
TyBYM cudaTnia KyNNaHWAAAM, JIEKMH YHUHT yTra xasgau
9KAH/IUTH YHAAH KeHr doiinananmwra uMkoH 6epmaiiaun. CS,
BHUCKO3a YCYNHUAa CYHBUIt Mnak uunad yukapuviuga Ba Kuil-
JIOK XYXKIMK 3apapKyHaHJajlapura Kapuiy Kypaliga uiinaTu-
Nnaau, y 3axapiu.

V1.3. KPEMHUHA

Benrucu Si, Z=14, anektpoH xoHdurypauusacu (KL 3s23p.
YHUHT Tabumit 6apkapop usotonnapu 28i(92,2%). %Si(4.7%),
Ba 19Si(3,09%) HM TawKuA 3TanM.

Cunuunit — noruHya Silex — «TOWw» CY3UAAH OJMHTAH.

KpeMHUM acocaH kpeMHUH(IV) okcua Ba cuiaukatiaap
xoiauna yupanad. Macanan, ans6ut NaAlSi,O,. Cunnkartnap
dbopMynacHMHM CUAMKAT TapKHMOUra KUpraH 3J€MEHTNAPHUHT
OKCHIIapH Tap3uaa €3Wll aH4Ya Kynai 6ynraHu yuyH, anpbouT
¢opmynacu Na,0-Al,0,-6Si0, waknuaa €3unanm.

Oproknas: KAISi,0; €ku K,O0- Al,O; -6Si0,

Kaonuhu: Al,O, -2Si0, -2H,0

Kanuitnu cmopa: K,0-2A1,0, -6Si0, -2H,0

Acbect: 3MgO - 2510, -2H,0

Ksapu: (Si0,),

queMHHﬁ 1823 itunaa bepuennyc TOMOHHUIAAH OAMHIAH. Y
KYMHAAru peakunsHU aManra OLUUPIAU:

K,SiF, + 4K — 6KF +Si

Onnumon. TexHUKANa KyM Ba KBapLHM I0KOPHY TeMNEpaTypa-
Aa KOKC OunaH kaitapuw opkanu amopd KpeMHHit OnMHANK:

Si0, +2C 5 2CO +Si
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SpuM yTKasrnwiap caHoaTH yuyyH Kepak 6yaraH to3a Kkpem-
HUR oJKlIAa, aBBan AXWM TO3alaHMaraH KpeMHHHra xjaop
tabcup 3TTHpu6 SiCl, Xocun xuanHaau, 6y Moaaa yuysuyaH
oynranu cababnay yHu ¢ppakumoH xanaaw Ayau OUIaH sSXiuu
TO3aNaHalAu, CYHrpa y MCCUK Haitaa soaopoas 6bunaH Kairapu-
Nnagu:

SiCl, +2H, —» 4HC] +Si

XOCHJ KMJIMHTAH KpeMHKI 30Hanap 6yinab cyloKnaHTH-
puw ycynu 6unaH tosanaHaau. Ly Ttap3na tapkubuparu
KYWHMIanapHuHr Mukaopu 107 % nad kaM O6ynrad KpeMHui
ONMHAIM.

JlabopaTopusiza KpeMHHMA XOCMA KWIMW YYYH KPEMHMH
(IV) okcun Maruuvit 6MnaH Kaittapunanau:

Si0, +2Mg — 2MgO + Si

by peakuusga MarHMiaaH MyJpokK OJIMHCA, MAarHUiM CHJIU-
una Mg,Si xam xocun 6ynanu. Peakuus nasommnia nopriaail
pyii OEpUINMHMUHT OAAMHHU OJIMLI YYYH Aactanabku moamanap
apanamimacura 25% MgO xam Kywunaau. by sakraa amopod
KPEMHHH XOCHUA Oynanu.

®eppocunnunii. TexHukana kpemuui (1V) okcuauu remup
pPydacy MIUTHPOKUIA KyMUp OulaH 3/eKTp nevyaa kKamtapub
KPEMHHUM OJIMHraHAa KpeMHHH Ba TeMUp ¥3apo ¢eppocuau-
LM HOMAKW KOTHILUMA XOCHA Kunaau. PeppocHnnumi TapKu-
6buna 25% Temup 6ynaan. YMyMaH TeXHMKafa OJIMHAAMIaH
KPEMHHUH («TO3a» Ba «METAJICHMOH» KPEMHHMH) Tapkubuiaa
3Hr kamuaa 2-5% Fe 6ynaau.

Dusuk xoccarapu. KpeMHMI HKKMTA aUIOTPONUK LIAKI
y3rapyi XoCHa KUnaau:. KpUCTaMl KpeMHUIt Ba aMOpd Kpem-
HUW. Kpucmann kpemHuu Xyna KaTTuK Ba MYPT KYJPAHT TYCNH
ANTUPOK, OKTA3AP LUAKJIMAArM KpUCTaIapaaH ubopar. YHUHT
auunnry d= 2,328 r-em=3. Y 1423 °C na cyroknananu sa 2600 °C
Ia KaiHaiau. YHUHr Mooc wkanacuaary Katrukaury 7 ra
TEHT, Y 3JIEKTPp TOKMHHU YTKa3aaM.

Amopd kpemruti KYHFUP TYCJIM KYKYH. YHUHT OUMpOD cyloK
MeTaJUIAary 3pUTMACHMHU COBUTHULL HYIHU OMJIAaH KPHUCTAMI
XoNnaaru KpeMHHUM onMHanu. Kpucrtana xonaaru KpeMHHUH
MYpT OyiaraHnury yuyH maiaanaHraiHaa OCOHAMK OunaH
amopd kpeMHwuiira aimaHanay. LLIyHUHr yyyH amopd KpeM-
HUH acnuaa KpMCTa XONAaru KpeMHUM CHHUKTIapyUiaH ubo-
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paT. AMop} KPEMHHUI1 KPUCTAUT KpeMHKUIHra HUcOaTaH KUME-
BUIl peakuMKsnapra Te3poK, KUpULUALH.

Kuméeuit xoccarapu. KpeMHnit HucbataH nHept moaaa. ¥
KYWIH OKCHAAOBYMIAp OMAAH XaM, Kyulu KautapyBuuaap
OunaH xam peakuusara Kupuuiaau. AMopgd KpeMHUH oaamu
TeMmnepartypana ¢top 6unan 6upukubd yuysuan SiF, Hu, 400
*C na xyiop 6unan SiCl, Hu, 600 *C ga xucnaopon 6unan SiO,
Hu, 1000 °C na asor 6unan Si;N, nu, 2000 °C na kymup 6u-
nan SiC uu, 60op 6unan SiB, Ba SiB, Hu xocun Kunaau. Kpem-
Huit HF Ba'yuunr HNO, 6unan apanauiMacuaan Tawkapu 6ouu-
Ka KMCJIoTanapaa 3puMainau. JIeKMH UILIKOPJApPHHUHT CYIONTHU-
pUATaH 3pUTMaNapu KpemMHuit OunaH peakumsira KMpUILAAM.
Harwkana Metann CUIMKATH Ba BOAOPOA XOCHJ Oynanu:

Si + 2NaOH + H,0 — Na,SiO, +2H,

KpemHHUit ¥3 GUpMKManapuaa acocaH TYpT BaeHTaIU. Pa-
KaT Si0O na ukku BaneHTAn. KpeMHUNHHUHT Typau 3neMeHTIap
OujsaH OOFNMaHul 3Heprusiapy KyMuaaru KMumatnapra ara
(kXK-Monb);

Si—Si 226 Si—F 567
Si—O 445 Si—Cl 392
Si—H 323 Si—Br 310
Si—S 228 Si—1 235
Si—SiC 328 Si—N 340

bynnaH kypamu3aky, Si HUHT 3aeKTPpMaHHIt I1eMEeHTNAp
(O, Cl, I, Br) 6unan O0FnaHHIUHU YIJIEPOAHUHT YA 3JIEMEHT-
nap 6unaH 6oFraHMIIKra KaparaHaa Kywinpok. Jlekun Si—H
Ba Si—S 6ornanuwnap C—H sa C—S 6orFnanuinapaaH Kyu-
CU3POKIHMP.

Hunamusuwu, Maxcyc To3allaHradH KpeMHMH IpUMyTKa3-
rHunap tar€pnawl y4yH uwnatunaam. KpeMHui Kucnoranap
Tabcupura ynaamnu sa 300 °C ra Kanap Karra 31€KTp Kapluu-
JIMKKa 3ra oyaraunuru cababam xyna KUMMATIU SPpUMYTKA3-
MY Marepuan xucobnaHanu. TexHuK KpeMHMH KUCNoTa Ba YTra
YyunaMnu Kymma OylomMnap Tanepaauina, BOXOPOA ONMINAA,
nynat Ba temup vwnab yukapuuga, kpemHuit(lV) xnopua
onvuaa vinatunaau. Tapkubuna 4% Si 6ynrad nyaar TpaHc-
dopMaropnap Taiépnalu y4yH Xyaa 3apyp MeTapHaLLAMP.
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KpemHuuii kapouaun kapbopysa SiC uapx-Touutap Ba cui-
nuKoBuM acbobnap rai€pnalga Ky/uilaHuaaau.

V1.3.1. KpeMHHHHHHF BOAOPOLIH OHPHKMAIApH

KpeMHUitHUHT Bogopoanu 6upukmanapu Si H,  , dopmy-
na 6unan udonananaau. Macanad, SiH,, Si,H,, Sl I:l Si,H,,
Ba Xxo0ka30. Si—Si 6ornauum C — C 60FnaHuu1ra 1<,apara1-ma
KyYYcu3 Oyaranauru cababaum kpeMHH aToMnapu ¥3apo y3yH
3aHXUpAap xocun Kunmamau. Cunannap y3 pusuk xoccanapu
6unaH ankaHnapHu 3cnaranu, JIeKUH CHIaHIap XaBola Ba CyBa
b6ekapop 6ynanu.

MoHocunan SiH, Maruuit cunMumara X10pua KMCIoTa Tab-
CUp ITTUPHULU HATHXACHOA XOCcHUN OVaanu:

Mg,Si + 4HCI — SiH, T +2MgCl,

MoHocunaH MeTaHaaH Kypa 6ekapopaup, y 400 °C na KpeM-
Huit OMnaH Bogopoara axpanaay. MoHoOCHaH cyB OMnaH Kyiu-
narvya peakumsara KMpMIaau:

SiH, + 2H,0 - Si0, +4H,
MoHocuaaH xaBona y3-y3uaaH éHud keranu:
SiH, + 20, - SiO, +2H,0

Cunannap Kyynu KanTapyByu MoIoAaiapaup.

Cunuumnanap KpeMHUHHHUHT 37eKTpMYcOHaT jieMeHT-
nap 6unaH Xocua KMAraH OMpuKManapuaup.

CHAMUMANADHUHT TalUKX KYPUHMIUM METAIAPDHUHI KO-
TUIIMAJIAPUHU 3CAaTalM.

CUaMUMINApHU ONMIL YYYH YMYMMH ycyn — MeETa/IHU
KpeMHUI Ounan 6esocurta 6MpUKTHPHULL Ba KpeMHHUi (1V) ok-
CHAra IOKOpPHM TeMneparypana OpTHKYa MHUKIAOpAa MeETanan
KYwHwaaH ubopar. CunMuminap Karra aManuil axaMu1sTra ara.

V1.3.2. KpemMuuiinuHr ranoreHan GupHkmanapu

Si—F, Si—Cl 6ornanuiunap aHya Myctaxkam OVIraHauru
cababiu KpeMHUHHHUHT ranoreHnap 6MnaH Xxocun KuaraH 6u-
PUKManapy cuaaHnapra Kaparavaa 6apkapopaup. Ynap TViHH-
raH Ba TYMHMHMaraH Oy1MLIM MyMKHKH.

180—200 °C na deppocunuuuiira xaop TabCHp 3TTUPHUO
SiCl, xocun xunuHanu:
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2FeSi + 7Cl, — 2FeCl, + 2SiCl,

by xapaénna Si,Cl, Ba Si,Cl, nap xaMm xocun 6ynanu. SiCl,
KPEMHMH OpPraHMK MOAAAMAP CUHTE3 KWIMLIAA KeHT Kyjia-
uunanu. SiCl, — paHrcus Cylokauk, snwiuru d=1,5237 rem=3
(0° C ma), SiCl, +57,6 °C na xalHaiaM, CyBaa ruaponMIaHanH.

Kpemuuit(1V) ¢ropua SiF, yTkup xuann pasrcus ras. 202,65
k[la na —87 °C na xaitHaiam. SiF, cysna maponuanananu. bynaa
xocun 6ynraH HF 6mnan SiF, 6upuku6b, rexcadpropcunmkar
kucnora H [SlFéj XOCHN KHJIMH

By xucnora onataaru temnepartypasa HF sa SiF, ra nap-
yasaHaauraH 6ekapop mMoaaa. JIEKMH YHUHT cyBaaru 3pwma-
cu HF Ba-SiF, ra nmapyananmMainau. H,[SiF,] xynau cynsdar
KUCIOTA Kabu Ky4lH KMCAOTAaUp. Y WKKH HEru3nu, YHHUHT
0,1 H 3puT™Mazaru auccouunadm gapaxacu 76% ra teur. by
KMCI0Ta Ae3nHeKUHUaNall xoccacura ara 6yaraHauMruaoaH
O3UK-OBKAaT CaHoaTuaa TYpAM MAMILNAPHU Ae3WHdpeKUuHs
KMAMWAA Hitatunaau. Kynyunuk MetainapHUHT GTOPCHIN-
KaT/Jlapy CyBAa AXWIM 3pHiau. PTopcunukaTnap CUIMKar ca-
HOATHAA KUINATUNANM. '

V1.3.3. KpeMHHABHHI KHCJIOPOANH OHpHKMAaNapH

SiO Ba SiO, nap KpeMHMIHHMHT KUcaopoann GupUKmana-
pUAMP. KpCMHHH(") okcua SiO, vy Si 6unaH KaiTapunrania
xocun 6ynaau. Kairapysyu cu(bamna BONAOPO., YrNEeBOAOPOa-
nap vuaTUaniM MyMKHH. by momnauu SiO, Hunr 1800 °C
na auccounnab xaMm onuil MyMKUH. by Momla ras xonaa Typ-
FYH, YHUHT yuyH AH{,, =-100 KX - mons™', ras xonumaru
SiO Te3 COBUTHATAHAA OY XHUrappaHT aMopd MaxcynoTra am-
NnaHagu.

XaBoma Ku3aupwiranaa KucMaH oxcumanaHanu, 500 °C na
cyB 6yru 6mnan Ba CO, 6unaH peakuusra kupuianu (6yHaa
Boxopoa Ba SiO xocun 6ynanu), 800 °C na xyiop 6unan 6upu-
K10 SiCl, ra aitnananu.

ermuuu (IV) okcma SiO, Tabuataa 6Mp Heua KpucTama
XOJAary waxkJj yrapviia yqpamm KBapu, TPUAUMHUT,
KprUcTtobanur. SiO, naH nbopaT MUHEPAJUIADHUHT ymymuﬁ
HOMU KpeMHe3eM (KymMTynpok)aup. bynap xkatopura xBapu,
TPUAKMMUT, KPUCTOOANIUTAGH TalLKApH, ¥aKMOKTOLI, UH-
dys3op Tynpok Ba Gowkanap kupaau. SiO,, xyna 6apka-
poOp MOIZA, YHHHT Xocua oyauw vccuxkanry 911,6 xK-monp~!
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ra teHr. KBapu rekcaroHan cucteMana KpyuctaianaHali, y y3u-
HUHT Kpuctann wakanuu 870 °C ra kamap caxnaitau. 870°C
JlaH I0KOpHAa KBapu Oo—~TpUAWMMUTIA alinaHaau. KBapil UKKH
KYypuHHLaa 6ynaau. YHUHr OUpH KyTO/IaHraH €PYFAKK HYPH-
HUHT KYTOJIaHWIH TEKUCIUTHHH YHT TOMOHIa, UKKHHUYMU XUJI
KBapu 4yafn TOMOHra 6ypaau. by onTHK aHTUMNOA KpHC-
Tasuiap OMpU HKKMHUMCHHUHT ¢ KY3ryaaru akCura yxuamnm.

Ksapu kyn yupanaurad mubdepan 6yaub tor Ounnypu, xpa
TOMa3, araT, aMEeTUCT, YaKMOKToll Ba OOwIKa MUHepannaap
KBAPUHWHI aHpUM KYPUHHULUNApUAUP.

Tpuaumur pomMbHK cuctemana kpuctauiaHaau. KpemHe-
3ém 1710 °C na cyokjiaHaaM.

AvMopd xpemuunn (IV) oxkcua vHy30p Tynpok
€Ky Tpenen (€KY KU3eabryp) wakiudaa 6ynanu. Kuzeanryp
reONIOrMK XUXAaTAaH KAAMMIA silaraH MMKpOOpPraHU3MAapHUHT
KOOMK/IapH, KONAUKJIapyaaH naiao 6ynrad.

VY xyna Kkyuau aacopbeHT xucobnaHaan. Y yaura Kyn MUK-
AOpAAry CyIOKJIMKHHA IIMMIaHAa XaM KYPYK KONaBEpay. SiO,
KMMEBUM XMXATIAH Xyda MHEPT Moaaa. Y CyBNa XaM, Tprm
(HF nan 6ouika) xucnoranapaa xaM spumaiau, aekuH SiO,
MLLKOP 3PUTMAacKia acTa-CeKHH IPHUHAN. YHH HLLIKOP 6unaH
apanaltTHput KU3aupuiaca CUIMKAT KUCJ0TA Ty3jlapy — M€ -

Taan CUAMKATAAP XOCHN OVnaam,
2NaOH +Si0O, — Na,SiO, + H,0

Si0, kucaoTany okcuaanp. bupop MeTaaHUHI CUNMUKAT Ty-
3ura XJIOpMA KUCAOTa TAbCUP STTUPUATAHAA CUIMKAT KKCIOTA
xocua 6yaanu.

IlyHraxkypa SiO,HucuHnMKAaT aHTUAPUA Aeb lopu-
TURAAM.

V1.3.4. CHIMKAT KHCJAOTA Ba YHHHI TYIIapH

Cunukar KHCIOTaHNHT yMyMuit popmynacu nSi0, mH,0.
SlHru TafépnaHraH CUAMKAT KHUCAOTa KHCMCHMOH MOJL[I&
6yan6. nSiO,- mH,O Tapkubura sra. H,SiO,MeTacunukar
KHCHOTaA, H 816 —opToqumKaT Kucn0'ra H,Si O
AUPOCHI ‘MKaT KMCNOTa HOMJIapU OunaH aTaJla.lIH
JIMKAT KUCJIOTA CYBAA KOJLTOUA IPUTMA XOCH KUNAIH. Cmm-
KaT KUCJIOTAHWHT SIHTW Tal€paaHraH rejiy cysaa, KMCoTa Ba
HIIKOpnapia MabiyM Aapaxaaa 3punau. CuaMkar KUCIOTA
TapKubuaa CyB MUKIOPH KaMairaH Cap¥ YHUHT CyBaa, ULIKODP
Ba KMCAOTanapaa 3pyBuaHauru Kkamas dopaau. CHUANKAT KUC
JIOTa KU3AUPUATaHAa CYBra Ba CUJIMKAT aHTMAPKYAra axpaiann
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lyHu xaM aiTHIL KEPAKKHU, SHT OXUPrHU CYB KMCAOTaAAH Xyaa
KUMUHIKWK OMnaH MyKonaau.

CunukKat KMCN0Ta Xyda KyYCHU3 UKKHU HErusnu Kuciora-
AMp. YHUHT AUCCOLMMAHULLM UKKHM BocKuuaa dopaau. Uuuko-
pUHA METaJNIAPHUHT CHUJMKATIapUTMHA CYBAA AXIUK IPUHIM.
Bouika MeTannapHUHT cuaukariaapy aeapay apumaiiau. Cys-
JIa 3pYBYaH CUJAMKATAAp rMApOnu3 Typannu ULKOPHK peak-
UM HAMOEH KHUJalM.

Cuaukar kucnota oauiwl yuyH cuaukartnapra HCI éxku
NH,Cl Tabcup strupui kepak. SiCl, ruaponusnauub napya-
JJAHTAHAA XaM CUJIMKAT Kucnota xocun 6ynaau. Kpemuuit-opra-
HUK MOoAJanap napyaiaHraHaa XxaM CWJIMKaT KMCNoTa OJIMHa-
AH. bupuHuy ycynna cHIMKAT KUCJIOTA ONMiLLAA, aBBaJl KOJ-
JIOUR 3puTMa Xocun Oynanu, OMpmyH4a BakT (6ab3aH Xyada
V30K BakKT) yTrauy, CUAMKAT KUCAOTA YYKMara Tywaau.

CuankaTt KUCNOTAHU NEKTPOIUTAAD KYILIMMYACUAAH AUa-
JIU3 OPKAaNU TO3anall MYMKUH. BYHUHT y4yyH CUIMKAT KUCJI0-
TAHWHI KOJUIOMA 3PUTMAacHHU SAPUMYTKA3rKMJY tarnu (nepra-
MEHT KOFO3, KOJUIOAMWIt) xantara coaub to3a cysra 60TupuO
Kynunanu. CyB Te3-Te3 SHruaab typuaamu.

Xantanaru 3JIeKTPOJIMTAAD CyBra yTHO KeTtamu-aa, CHIIH-
KaT KUcaoTa To3ananud konaau. LllyHpait nyn 6unaH Tosa-
JJAHraH CWIMKAT KMCJIOTAHUHT KOJUIOUI PUTMACHHH BAKYYM-
ga OYFaTHIL OPKANM THHUK MBUK XOMIArd CHJIIMKAT KUCIHOTa
osvHanu. by MBUK KypHTHITaHAa CUIMKaATren b XOCHa byna-
au. Y xyna saxwwu aacopbeHT 6ynuob, oyr, €r, HedTb Ba Oowika
MOJAMIapHHU TO3ajlalllla KeHT KyJUIaHMJ1aau.

IOxopu cudatan cunukareab OAMI YYYH OPTOCHMAMKAT
KWUCJIOTAHUHT OPTO3(QUPIAPUHH THAPOJUTHK NapyanaHULLIK-
naH ¢poraanannnaau. KpeMHHA-OpraHuk MoaianapHu napua-
naw wynu 6MnaH oAMHAaOMraH CHIMKAT KUCAoTa TUOOMETAA
ynka, apTepUOCKiIepo3 Ba 60lIKa KacannMKIapHU AaBonail
Y4YyH 3apyp OyaraH Typiau npenapatiaap Talnépnaluia uiluaaTm-
nagu.

TMoaucuankaT KHcnoTanap — Mozekynacu Tapkubuaa 6up-
JaH OPTUK KpeMHMIt aTomMaapu OyaraH KKUCaoTanapaup.

YnapHu MeTa Ba OPTOCHMJIMKAT KUCAOTAHWHI KOHIEHCAT-
NaHUW Maxcynotnapu aed kapaw kepak. MacanaH, arap op-
TOCUJIMKAT KUCJIOTAHMHTI UKKUTA MOaeKynacuaaH |1 Monexkyna
CyB YMKHMO KeTca, KyiHAarM KOHIEHCATAAHMWIL peaKLUACH
conup 6ynagu:
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2H,Si0, - H,0 + HSi,0,

AHa 6up Monekyna cyB YUKHO Kerca:
H,Si,0, —» H,0 + H,Si,0,

AAHa O6up cyB Monekynacu YMKub KeTraHuaa 3ca:
H,Si,0, —» H,0 + H,Si,0;

xocun 6ynaau. by peakuusinap HaTtMxacuaa yyta JAHCHJIHKAT
KMCJIOTA BYXYAra Kenanu. Arap y4ra OpTOCWJIMKAT KUCAOTA MO-
NeKynacuaaH KeTMa-kKeT OUp Heya cyB MoOJieKylalapyu YNKuo
kerca, H Si,0,, HSi,0, HSi,0,, HSiO,, H,Si0O, nap
xocun 6ynaan. OpTocHMAMKAT KMCAOTAHUHK TYpPT, Oelu Ba on-
TUTA MOJIEKYyNaNapH ¥3apo KOHAEHCAaTNaHTraHaa 6up Heya Ter-
pa, NMeHTa, Ba reKCacHJIHKAT KHUCJAOTanap xocua 6ynanu, ma-
canai, HSi O,,, HSi,0,,, H,Si,0,,. By MynoxasanapaaH xypa-
MHM3KH, HOJHCHIHKAT KHCJOTAHHHI XWJJapd Xyada Kynaup.
JdeMak, ylapHMHI Ty3napu — NOJMUCHAMKATAAp XaM kKyn. Ta-
OuaTtaa KpeMHHMA MUHepa/lap TYpPAapHHUHI KYN ydpaiuura
cabab xaM aHa wyHna. CUAMKAT Ba NOJUCHIMKATIAPHH PEHT-
reH HypJiapy OMJiaH TeKLHMpHUIU Oy MOANaNlapHUHT KPUCTALI
naHXxapacKaa TeTpasAp laxiura 3ra 6ynrad SiO; — aHHOH-
napu 6opnaMruHy, ynap o6up-oupu OuiaH KMCa0poa aToMaapu
OpKaiu OMPUKKAHIUIUHYU TacAUKAanau. TeTpasapHUHT Map-
Ka3ura Si aToMu XoWaaHraH 6yaub, yHUHI yyKKHIapuaa Kuc-
nopoa atomnapu Ttypaay. CUIMKATIApHU KPUCTA TY3UIU-
IIUra Kapab Kynuaaru oaTu cuHogpra 6yaMHaau:

1. Axxa-saxxa (6up ab3onm) cimkar Houn SiO! — Tetpasap-
napaaH ubopar oprocunmkaraap, 6ynapra O1MBUH HOMIMU
oprocunukar (Fe, Mg),SiO,, penakut BeSiO,, unpkoH
Z1SiO, Ba 6owkanap Mucon 6ysia onaau.

232

www.ziyouz.com kutubxonasi



2. ITupocuankat (éKu JHCHAHKAT)JAp — Oynapaa MKKHU-
ta SiO,” TeTpa3apH y3apo 6uTTa yMyMui KMCIOpPOL aTOMH
opkany OupnawraH, macanad, Sc,5i,0,; remumopodui
Zn,Si,0,- (OH), H,0:

CKH

3. LIukauk cHAMKATAap— TapkuOuaa 6up Heuya SiO; Ter-
pasapnapu Oup-6upu 6UnaH y3napuHUHI MKKHTA KUCJIOpPOA
aToMJapu opkanu OupnawraH 6ynaau: MacanaH, 6epunn
munepanu Be Al (8i,0,), uMKIKK (XaTKaCUMOH) CUIMKATAApra
MHUcCOJ Oyna onaaum:

Si Ol2

4. Yekcn3 3amxupaan ubopar cunukarnap (mHpoxceniap
Ba amdubonnap). Iupokcennap tapkubuana 6up-6upu 6unax
KeTMa-KeT OOFlaHraH SiO¢- mownapu 6ynanu. Ynapaa 3aH-
XHP XOCHJA KWIMLLIAA TETPA3Ap YYKKWIaApUAAru HKKMTa KHUC-
JIOpOA aTOMM KaTHawanu. byHmal 3aHXupnapaa KpeMHMH
ATOMJIADUHUHT COHH YE€KCHU3 XaM OYIMUILIM MYMKHH.

Mucon tapukacupa cnoaymeH — LiAl(SiO,), Hu ken-
THPHLU MYMKHH.

AM¢u6onnap Tapkubuna Si,Of; JaH TalIKWI TOMNIAH Tac-
MACMMOH 3aHXMP TY3WIHIUKMTA 3ra 6yirad 3Be HOJIApHUHT TakK-
pPOpPJIaHHUILHU XUCOOUTa KETMA-KEeTJHMKIA yuTa KMCJIOPOA aTOMM
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KaTHawanau. byHaoait Moananapra MUCON TapUKacuiaa TpeMO-
nut Ca,Mg.(5i,0,,),(OH,F), Ba Tabuuit acbecTtanapumu
KeaTupuut MymMkuH. Ly TypHUHT siHaga MypakkaOpok Kypu-
HULIW KPEMHUIA aTOMM KaTHAalUraH KaTop COHU OPTHUKPOK
6yauwin MyMkuH. byHaai Ty3uauwra sra 6yaraH Myxum

MuUHepannapaaH kaoauwuuTt Al SI,O(OH),, Tanbk
Mg, (Si30,,)(OH),, cmonanap ToudacurabuotTut K(Mg Fe), -
-(AlS1;0,4)(OH), €xn myckosur K,Al(Al Si;0,,),(OH-F), Hu

aiTud yramus. Chaonanap 3aHXuUp XOCHA KWJIYBYH KPEMHHIA
aTOMMIaH TAalKapH A1IOMUHHIT aTOMKH XaM MUITUPOK 3TaaM-
raH xonarnapra mucon 6yna onaau.
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5. Yexcu3 KaBaTaapAaaH TY3HJATraH CUAMKaATAAp-
HUHT TapkuOuIa oup-61pu 61naH batamMom KyHaanaHr 6Gupnai-

raH Sioj" TETpa3Ap/iapy KeTMa-KeT paBULLLIA XOialuany. Yaapaa

(Sizos)i‘ MOHAp ¥3ap0 KUCJIOpOL aToMapu OpKanu Gupna-

wanau, OyHaa n-4yeKCcu3 Karra KUMaTra ara OyiMumu MyMKUH.
6. Yu ynuamnn ¢a3oBHH Typaapaan udopar cuiv-

KaTnap acocuaa, 6up-6upu bunaH typrana KMCaopoa opKaim

y3apo 6upukkan (SiO}™) €raau. Masosuii Typaapaaru Kpem-
HU# aTOMJapH aNlOMMHHUHK aTOMJIapura aaMaluMHULINA HaATHU-
XACUIA ANIOMOCHAKKATAAP Xocun 6ynaam. [ana wnatu
aHa Wy oxupru cuHdra mucon 6yna onaau.

Tabuuit cHANKATRApPAA — KPEMHUH Ba AIOMUHUH
¥3apo KMCJIOpPON aTOMJIapH OpKanu OMpuUKKaH Bynanm.

IOkopuna caHab yruaradH OupUKManapaaru KpeMHUH aTOMHM
MUKI0pY opTHO GopraH capu K1caopoa atomnapy hakart Kpem-
HMI aToMiapy OunaHryHa OOFIaHraH XonaT to3ara Kenaaud Ba
ynap tabumii muuepan vor owurypn (SiO,), ra ainanaam.

Bup BakTHHUHI ¥3uUAa XaM KPEMHHIt, XaM aNlOMUHUR TyT-
raH aJllOMOCAUKAT/IAPHUHT Y4 Typyra KupaauraH MuHepasnap
KaTTa axaMHsTra 3ra. Yjaap KpuCcTat naHxapaiapu yd yiuaMm-
ra ara 6ynrad teTpasapaap Typuaad ubopar 6ynrax {(Al. S1)O,]
CTPYKTYpa XOCHJ Kuaaauaap.

By rpynnanapHuUHr OMpHHYMCM Aana wnaTH aeb atan-

raH M[(Al, Si),0O,] — MuHepannapaa MeTaul KaTHOHUHHUHT
XYCYCUATHIa Kapab siHa MKKU XM MHHEpal XOCHA KHaaam.
Arap M ynuamu katra (K*, Ba?* xabu) 6ynraH oproxaas
K(Al, Si,O,) Ba neaszunon Ba(Al,Si,O)) rpynnayacu sa
ynuyamnapu Ku4Yuk Oynran uonnap (Na* exu Ca?") TyTyBuM
anpdnT Na(Al, Si,0,) Ba anoprur Ca(AlSi,O,) rpynnaua-
napu 6up-6upunaH dapk KUIWHAAK. Ynap KyppaMU3HUHT
KypUnuiu MuHepanaapuanp: EpHuHr taxmutad 50% vuu taw-
KU KWJIYBYM TPAHMTAAPAMP.

MUkknunuu rpynnaHu ymymuit dopmynacu MM/
(Al,3,51,0,,,4s2.) - nH,0  B6ynran aniomocunukarnap Tai-
KM 3Taiu. Ynap FOBaKJM KEHT TYRWHYKIM KaHaliyanapaa cys
- MOJIEKyAacura aamallMHa onaauraH KaTuousapra ara 6ynaau.
byHaait munepaanap ueoamnmrtnap ne6 aranaau (CyHbuM
ycyala XaM Tané€pnaHaau) Ba Kyn MMKAOpAA KATHOHUHM an-
MaliyHa oflaauraH, 6ab3MIAPUHHUHT CYBHHU KOUYMPraHiaH Ke-
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MUH MONeKynsp 37aK cudaruaa xam vwnarunanv. leoaur
FoBaxJapuaa 3apsacus monekynanap (CO,, NH, a 6ouka-
Jlap) XaM IOTHIMILUKA MabiyM, ylap KUCAOTaNU KaTanu3aTop-
nap BasngacuHu xaMm 6axxapaonanu.

YYuHYHM Xua aTIOMOCHJINKATAAD CYHbUI Ba TaOWH yab -
TpamapuHuaap [macanan, (Na,Ca),(Al, S$1),0,, (S, SO,)]
KYK Ba 3aHIOpM paHIJIKM CyB TyTMaraH bupukmanapaup. Yaap-
HUHT paBlUaH THHUK PaHTU S] (KYK paHT XOCHI KMIYBUHM XpO-
Mocop) €xu ST Ba S; (AlIKA paHran xpomodopnap) €xyn
S; (KH3WI paHIiM) aHHOH-paAMKA/LUIAp MaBXYMLIUIAIAH Ke-
M6 YnuKanu.

KnatTpaTtaap TYpCMMOH FOBAaKJIM, KaTNaM-KaTiaaM, Ka-
TaK/AU €KY KaHANCMMOH OyWwMKaapra 3ra OyaraH Mopaasiap-
auvp. byHaai Moananapaa atomaap, MOHAAp €KY MONEKyaanap
«MEXMOH» cu(paTHaa acOCUH MoAda Kaampam — «Me300H»PHUHT
oyunukiapuaa xomwnawanu. byHaai kasarnapapo 6ywnuMknap-
1a CyYB MOJIEKYNaJapu KHU3IAMPWJraHAa OCOH YUKHUO KETH-
w1 MyMkuH. Macanad, Bepmukyaurt (Ca,Mg),
(MgFe*3Al), (Al, Si), 0,,8H,0 cyscuananTupuaraHaaH cyHr
MHHEpan KaBatiapy 6up-oupuaaH axpananu, OyHaan xonaa ynap-
HHAHT 3UWIKMIM KaMasan Ba €HIWA TYAUPYBYH cudaTtiaa KOFo3,
MJIaCTUKIIAp Ba MOWIKN BYEKNapra KyluMiu y4yH Kyaanaup.

Tabuunit cuaukaTnapaaH wuMmwma, KepamMuka (conon
Oyiomnap), YyHHHH Ba ¢dasHC, KypWIHIl MaTepuannapu
XaMAa KOBYLUTUPYBUYM apanaluMaiap MInad ynKapuiaaM.

IHeonuTnap xam 6 Ta cuddpra 6yauHaau. Lleonutnapna
SiO}~ Ba A103™ MoHnapu ¥3apo LIyHAai OUprallaaukH, yaap-
HUHI opacuaa 6yiu kaHannap xocun 6ynu6, 6y xaHannapra
MychaT 3apsiisin UOHAAp (XaTTo CyB, KapOoHaT aHruapuna,
aMMUaK Monexkynanapu) xoinawanu. CyB MONEKyJianapHu KpU-
CTa/ullaH YMKHMO KeTraHaa €KW KpUCTanara KMpraHaa Kpuc-
T NaHXapana Xxe4y KaHaai ysrapuiu pyiu 6epmainau.

Lcorutnapra natpoaurt Na,|Al,Si;0,]-2H,0 Mucon
Oyna onann. Ueonntnap 6owka MognanapHu totul (abcop-
6eHT) xycycuaTura 3ra. bab3u ueonuTnap apurManapaary KOH-
NapHH ¥3 TapkUOMUIArM MOHAAPHUHT IKBUBAJIEHT MUKIOPHra
anMalTHpa ojaav. Kaoawnn (ékuaana mnaTH)HHU KBapl
Ba cona 6unaxd O6upra 1000 °C raya xu3ampuw uynu 6unan
caHoaTaa NMePMYTHUT HOMAU CUHTETUK ATIOMOCHUIMKATNAAP OAHH-
raHura aHya 8akT 6ynau. [lepmyrurnap 6yF KO30HAApH YUYH
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KepPaK/H CYBHH IOMLUATHLI MaKCaauaa KynaaHub Keanu, YyyH-
KM NEpMYTHUT V3 Tapkubuaary HaTpuil MOHUHHU cyBra be-
pub y3u cyBaaru KajabUUid MOHHHU ONaau:

2Na[AlSi, 0, ] + Ca** — Ca[AlSi, O], + 2Na*

CyBHY TO3aMaluga KyanaHWIuO KaabUMHAK IakKara yTraH
NMEPMYTHTHHU Ol TY3MHUHI KOHUEHTPJAAHraH 3puTMacH 6u-
JIaH OBUJCA, Y KalWTalaH HATPUIAIM LLAKIIra yTaau:

2NaCl + Ca[AlSi,0, ], — CaCl, + 2Na[AlSi,O,]

Jlemak, nepMyTHT — HOH aJMAWITHPIrU4y MOAAAANpP.

YabTpaMapuH. Arap KaoauH, cona, OATHHIYrypT Ba
KYKYH XOJMIaru nucra-KyMup apajlatiMacu Ku3aupub cyok-
JITAHTUPHUACA, AIUA-KYK TYCIIM Macca Xxocun 6ynaan. Arap aHa
Wy MOAJAAHU KV MUKAOpAArU OATUHIYrypT OMnaH apanauu-
TUPHUO KATTUK KU3AUPWIICA, 3aHTopu OYEK ynbTpaMapMH (CHHb-
ka) Naz(AlSiO,),S, xocun Gynaan.

Kyk Hyp capukK Hyp 6unaH KyWIMIAraHuaa OK Hyp XOCHJI
oyauiun tydainu yabTpamMapuH KUp IOBUILAA «CHHbKa» CHU-
¢daTHaa, XOF03, KaHI, KpaXMaJHWUHI PAaHTMHU THHUK OK
KUavwaa vwaatunaau. Tabuaraa yupainaural yabTpaMapuH
JaypHUT — HaTpui Ba ATIOMUHHUN CHMAUKATAApK OWIAH Ha-
TPUH cynbduaaad uéopar OMpUKManup.

Niuukopuit MeTannapHUHE CHIMKATIAPU 3PYBYaAH UM -
manap 1e6 aranaad. SpyByaH WHLIANAD KBApLi-KyMTa HL-
KOPHI MeTaiNapHUHI KapboHaT/n1apyu €KW TMAPOKCUILIAPUHH
KYIUHUO CYIOKNAHTUPHUIL UYIH OUIaH ONIMHAOM.

Humaunnur xuanapu. Cunukarnap (aliHukca, Tap-
KHbuaa MKKUTA Ba YHAAH OPTUK KaTUOHU OyaraHnapu) KoT-
raH BaKTuiaa wuwara ainanany. Hlvwanap xynam tabuunit mu-
Hepanap Kabu Mypakka0d tapkubau 6ynanu. depa3a wnimacu
Na,O.Ca0.6SiO, tapkubra ara.

YHH XOCHUN KUIHLIE YYYH OK KymMra HaTpuil Ba KaabUMK
Kapboxnarnap kywu6 1000 °C na cyoklaHTUpUIAaH.

Maxcyc wMmanap Xocwi KAl yuyH 6y xomatuéra Typ-
JIN 3NIEMEHTAAPHUHTI OKCUIIapu Kywunaau. MacanaH, «nu-
PEKC» iMwa raik€pnawaa B,O, Ba Al,O,, Guanyp wmwua Tan-
épnawaa aca PbO kywunnaaou.

XO03Mpru BaxTAa oAaTAard TaxTACMMOH LiMIuanap O6unau
OHp KaTopaa wuwa ToNa MUINATHAMOKAA. YHAAH Tyk UManap,
ONTHK y3aTrruynap TtaiépnaHanu. lUlnwa Tona Ba 60oiuKa no-
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JIAMEp MaTepyannapaaH wywa napacrtumka nuwiab yuka-
puamokiaa. by martepuan eHrun Ba Koppo3usira 4ymniaaMiiu
OVAraHAUrM yYyyH Kypyuianiliaa Kyn viuiatunaiam.

lLinmacuMoH Moana aHUK TeMnepartypala CylKJjaaHMac-
JlaH, TeMneparypanap opajsuruaa cylokiaHagu. Lllynra kypa,
LWKIMACUMOH MOJAAHK HUXOSTAA KOBYLWIKOK YTa COBUIraH Cy-
IOKJTUK €0 TANKUH KUIKWHAOMH.

V1.4. TEPMAHHA

benrncu—Ge. Z=32. dnekTpoH KoHpHrypauusicu: KLM4s4p2,

Tabuuit repmMaHuit TapkuOuaarun Gapkapop HM30TOMIapH
Ge-20,55%, 2Ge-20,35%, 12Ge-17,78%, nGe-36,50%,
¥Ge-17,78%, Hu Tawkun 3tand. [epMaHUAHKHE Xyaa Ky
CYHDBHI paAUOaKTHUB U3OTONAAPH OJMUHIAH.

lepMaHuit MaBXYMTUTMHU Ba YHMHI XOcCalapuHM HacT-
na6 1871 iwunu . U. MenneneeB 6aiopat KuaraH 3am. YHH
«3KaCHJHUHH» Ne0 aTaau Ba AaBpHif cucTemMana Oy 3/IEeMEHT
Y4YYH Oyl KaTak KOAAUPAH.

1885 sinnna repmaunsanuk onnm K.Buhknepaprupoaur
HOMJM MMHEPAHU aHaNU3 KUIraHWAa yHAAru 3neMeHTnap-
HUHI yMYMKiIt Maccacu 100% 6yauium yyyH 6,96% ermacnu-
rura acocjaHub aprupoauMTt TapkMOuaa HOMabAyM SSHTH 3Jie-
MeHT 6op 1e6 dapa3 kuaan. KeduHru TaakmkKoTnap XxakMKartaH
XaM aprupoavTt TapKkubnaa ssHru aeMeHT OOPJAUrMHHU Ba YHUHT
Bapua xoccanapu .M. MenaeneeB taBcudaaraH «3KaCHIULIM»
HUKUra» YX1AWIUTKHHU Kypcatau. Bunkiep Oy ssHrY 3neMedT-
Hu 1886 itmnna «epmanuit» ned ataam.

lepMaHUM TAPKOK 3/IEMEHT. YHHUHI aCOCUH MUHEpAJIAPH:
aprupoaut 4Ag,S-GeS, é€ku Agg -GeS, (byHna 5—7% Ge
6op). Adpukana yypaitaurad repMaHuUT 3Cu,S- FeS- 2GeS,
na 10% ra kanap Ge 6ynanu.

[epMaHui MKHHeEpannapuiaa rauiMi XaM ydvpainau. Maca-
NaH, repMaHyUTAA FAUIHItHUHT MuKaopu 1,8% ra eraau. I'ep-
MaHWH TEMUP Ba pyX pydanapy Tapkubuna xaM yuypaitau, 6y-
HUHIr cababu wyHnaku, Ge?* vouuur paanycu 0,074 um, Te-
mup uonu Fe?* paauycu 0,072 HM ra aKuH.

ILlyuunraek, Ge €HyBYM cnaHewnapaa, TOWKYMHpAaapaa
XaM yupanau. bab3u TolmkyMupnap Tapkubuaa repMaHHHHUHT
Mukaopu 1% ra eranu.

lepmaHuit onu yuyH Tapkubuaa Ly 31€MeHT TYTraH py-
nara xJopuj Kucjiorta Tabcup 3TTUpHUO, aBBan repmaHuit(lVv)
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XJIOPHUA XOCHN KUJIMHALMU. YHU SXILUK TO3anad, CyB TAbCUP 3TTHU-
pub repmanuit (IV) okcua onHaau Ba HUXO0AT, YHHU BOAOPOA
OulaH KauTapuirasja repMaHHi xocua oyaanu:

GeO, +4HCI — GeCl, + 2H,0
GeO, +2H, - Ge + 2H,0

To3za repMaHuit KyApaHr TYCAH MeTal. YHHUHT 3uuauru 5,32
r. cm—3. 958,5 °C na cyloknananu Ba 2690 °C aa kaitHawau. On-
MOC TYpHIA KpUCTaNNaHaAU. YHUHr aToM paauycH 0,139 um.
FlepmMaHuiina Metana xoccanapu Kyucus udonanavrad. Mypr,
YHU MEXaHUK MIunawl KUMuH. FepMaHUAHUHT 3/1IeKTpOA MO-
TeHuuanu xyaa kuuuk E°=0,02 B. l'epmannit THNUK spUMYT-
Kasruunap Toudacura kupaau. 'epMaHuit ogataaru temnepa-
Typana XaBoaa 6apkapop. Uyr xonaturaua KU3nHpuaraHiaa ok-
cumnain6 GeO ra yraau. F'epMaHuiira CyYloONTUPUIAraH XJaopua
Ba Cynbdar KMCA0Ta TabCHUp 3TMaMau. HutpaTt kucnora repma-
HUitHK GeO," 12H,0 ra kanap oxcupnaiinn. Fepmanuit y3 6u-
pukmanapuaa +2 Ba +4 okcuanaHuil gapaXacHHH HaMOCH
KHUJIaJH.

[epMaHUHHUHrK OUp Heya THAPUAM MABAYM, MacajaH,
GeH,, Ge,H, Ba Ge,H,. Ynap kpeMHuit ruapuanapuaad xam
bekapop. E}eH4 HU MOHOTepMaH aed aranaau. Y paHrcus
ra3, -88,9 °C na katHanau.

I'epmannii 250 °C raya KM3aupuaraHyaa rajoreHnap Ouna
Oupukub TerparanoreHuanap (macanad, GeCl,) xocun Kuna-
au. GeF, panrcua ras, GeCl, - panrcus cytokauk, GeBr, - panr-
cu3 cyoKuK, Gel, - capuk paHrnn Karruk moasa. epmanuit
ruapokcva Ge(OH), amdoTep xoccara 3ra, NEKUH YHUHT KKUC-
NOTAIMK Xoccanapy Kywiupok udonanavran. H,GeO, - meTa-
repMaHart Kucnorta. YHuHr tyanapu M,GeO, - repmaHar-
nap ned aranaau (6y epaa M - 6up BaneHtnau merann). I'ep-
MaHui(IV)cynbbun GeS, oK paHrin KaTTUK XHMCM, Y HLIKOPUHt
METAUIAaPHUHT Cynbduiviapuiaa spuinan. [epMaHuit aCocaH asek-
TPOHHMKaA Ba paAMOTEXHHUKA YYYH KEepakKiu APUMYTKA3rHY ac-
6obnap ratiépnauiaa uunatunaau. FepmaHuit KoTHLLIManapH-
NaH KpUCTana aetrexKropnaap taieépaaHaau. FepMaHURHUHT Y3u
Ba GeO, katanusarop cudaTnaa xaMm KyaraHuIanu.

VL.5. KAJIAHN

Benarucu Sn. Z=50, anexTpoH KoHurypaumsicy KI.M4s4pt
44'°5s*5p%. Kanaituuur 10 gaH OpTUK CYHBUIT paarMoak ruB H30-
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TOMJIapy ONMHraH. Ynapaan — '2Sn sapuM emupunuiu naspu
118 kyH, 'Sn. sipum emupunuw aaspu 175 kyn Ba  '2Sn,
ApUM eMupuanil aaspy 136 KyH, Oynap paavOakTHUB MHAKKA-
topaap cudaruaa poraananunaan. Kanam HHCOHUSTra Kaaum
3aMOHJiapAaaH 6epy Mabaym OVAraH 3JeMEHT, TAPUXHUI Mab-
JyMOTAapra Kaparahja KanamHuHr MMC 6MJ1aH KOTULLIMACU —
OponH3agaH MHCOH MunonaaH 4000 finn OypyH doinanaHrat.

Kanait Tabuataa 3pKyUH X0aaTaa aAesipiy ydpamManau, yHUHr
3HI MYXUM MUHepaiu KaaahTom SnO, (KacCHUTEPHUT)
6ynub6, 3Hr 60 pynanapaa 5—6% kanai yqpamm Kanait xyaa
3apyp Mertaan oynraHauru cababau, xarro trapkubusa 0,1—
0,15% xanait OynraH pyganap Xxam CaHoaT y4yH KaTra axaMu-
ATra ara. bysnau pyanasap 60MUTHUANO, YHAAH KAlal OJMHALH.
Kanait pyaanapu MXJ, Xutoit, UnnoHesus, KoHro Ba 6ouu-
Ka XO#Japaa yuypaiau.

Oaunumun. KananTollHU OKOpM TeMnepaTtypazaa Kymup
6unaH Kaitapnb Kanait onmHanu:.

SnO, +2C - Sn +2CO

KoHcepBa 6aHKanapuHu Kauta IpuTUl Wynu OunaH Ba
3JIEKTPONAU3 YCYNMAA XaM Kajlail onuHanau.

Xoccaarapu. Kanait OCOH sicCHMiaHaAUraH Ba OCOH CYIOKJIa-
HaAMraH, Kymyiuaek oK Ba IOMWOK MeTanl. YHUHF 3UYJIUrHK
7,31 rrem—3, 231.8 °C na cyokiianaau Ba 2620 °C na kaitHaiiou.
Kanait nonumopd Moana, oaataaru ok Kanau (B-kanait) +13,2
°C naH okopuaa 6apkapop 6yaub, TerparoHan naHxapara ara.
Arap B-kana#t xatruk (—33 °C raya) coOBMTHJICA, Y KYJIPAHT
Ba KyYOMK CTpYKTypajary o-xKanaira aitnaHaau. by Bakraa
KanalHUHI CONUIUTUPMA XaxXMHu 25,6% ra optub xetraam, o-
KanaHUHT 3uwinry 5,84 r-cm—3, HaTuxana Kanait 6yioM cup-
TV wypananud ysanaHaau. by xonmuca «xanait Babocu» HOMU-
HW onraH (OyHaa#t HOMHUHT Gepruanuura cabab B-kKanaitHUHT
o-Kaslalra amaaHullN o-Kajlal ULWTKPOKKAA Xyda Te3nalua-
AM, ryeé «Kacan» te3 oKaan). KyapaHr Kkanai CyloKIaHTUPHII-
raHaa KaitanaH ok Kanai xocun oynaau. LLIyHUHT yyyH Kanaii
OYIOMHHM Xy/Aa COBYK, XOHaa KoAaUpuLl sipamainau. Kanai 6oiu-
Ka MeTaanap 6unaH KoTHluManap XOCHI KHIanu.

Kanait, onataary TeMmmneparypana XaBoda XaM, KHCJO-
poaaa xaM okcuananManau. Cys 6MnaH peakumsira KHpuLl-
Maiau, CYIOATUPUAraH KUCHOTalap Kanamra Xylda CEKUH
TabCUP FTAAM.

4Sn + 10HNO = 4Sn(NO,), + NH,NO; + 3H,0

J(cvonr))
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Kyunud OKCHIUIOBYMIAD IOKOPH TeMnepaTypaja KajlauHu
OKCHWIab, YHH MKKHM Ba TYPT OKCUIIAHHKLI aAapaxacuiaaru
Xonarra y¥TKa3aau:

Sn +2Cl - SnCl,

KallHOK KOHUEHTPJaHraH XJIOPUA KHUCA0Ta KallakHK 3pHU-
Taau:

Sn + 2HC] - SnCl, + H,

KaitHOK KOHLIEHTpNaHraH HUTPAT KUC/AOTa Kanai 6unax
peakuuara KUpuunb, KanaHu cysaa Ba KUCIOTasnapaa 3pu-
MaNMIKUraH oK TyC/JIM KyKyHra B=CTaHHAT KMCAOTara ainaHTu-
paam:

Sn + 4HNO, — H,Sn0O; +4NO, + H,0

KaitHOK KOHLEeHTpAaHraH cyabdat kucirora 6unaH Kana
peakuusara Kupuuub Kanai(lV) cynndarra yraau:

Sn + 4H,SO, — Sn(SO,), + 250, +4H,0

Kanait amdorep xoccara 3ra 6yaraunuru cababnu, Kyunu
HwKopaapia 3pub CTaHRHTAAPra annaHaam:

Sn + 2NaOH - Na,Sn0O, + H,

KanaitHuHr ukkuta okcuau: Kanai(ll) okcua SnO Ba
kanan(l1V) okcua SnO, mabaym.

Kanai OHpHKManapuHHHT XoccanapH. TYpT BaJieHTAH Sn
OKCHUIHK Ba TMAPOKCUAM KYYCH3 KMCNOTa XOCCANApUHU HAMO-
eH Kunanu. Mkky BaleHTAH Kanai ruapokcuan aca amdortep
X0CCara 3ra, JJeKMH YHHUHT acOoC/IM XOCCACH aH4Ya AKKOA Udo-
danaHraH.

Typr BaneHTAHU Kanai OupukManapu repMaHuil Ba KpeM-
HUAHUHT OMpUKMaNapuHK 3caatraad. MacanaH, kanain(lV)
XJIOpUA CYIOK, MOIJABMP.

HMkku BaseHTNIHW KaNaitHHHI rajloreHuUIapyd ofataa Ty3-
JIapHH 3cnataav. Uxku Ba TYPT BAICHTIN Kajait ranoreHuuia-
PH CyBIaru 3puTManapaa ruaponuara yupanu. Ukku paneHT-
1 Kanait Gupukmanapu KaitapyBuu xoccanapura 3ra. Kanai
Gupuxmanapu paHrcu3 O6ynaau, ¢dakar SnO — Kopa paHriu,
SnS — TYK xwurappaHr, SnS, — capuK paHIJIMAMD.

KanaitHuHr sonopoanu 6upukmanapn SnH, (ctannan),
Sn,H, (aucTannan)nap axium ypraHunraH, J1eKuH SnH O/IKH-
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raH amac. Kananuuur SnH,, Sn,H, (Ba ymymau Sn H, ., Tap-
Kubnu) ruapuanapu 6eBocuTa ycyanap 6uwiaH XoCHA KHIU-
Hanu. YAaapHUHr 0ab3unapu rasiap, 6ab3unapu CYIOKJIUKIAp
Ba KaTTUK XHUCMJIapaAaH ubopar. YAapHUHI TapKubuaaru kM-
€Buit OOFIaHULII KOBAAGHT XYCYCHUATIA 3ra.

Kanait ruapuna SnH, Maruuit craHHuAra xJ10pua Kucnora
TabCHpHAA XoCHA 6ynann. SnH, HU MKKH BalEHTNH Kanait Ty-
3UHUHT XJIOPUA KUCAOTAAary 3pUTMacHHU KYPFOLLMUH KaToA-
oa KauTtapuul uyau 6uMnaH xaM XOCHJI KMJIKHIE MYMKHH:

Sn** +6H — SnH, + 2H*

Kanait ruapua 140 °C na napyanaHagvraH ra3 6yau6, yHUHI
KOTH TeMnepartypacu —150 °C, xaiiHawn TemMnepaTtypacu —
51,8 °C. SnH, xyna xam 3axapau moznaa.

Kanait(IV) okena SnO, KanaitHu XaBona EHAMPHIL OPKATH
ONMHAAM, WYHUHIOEK, KanainHyu KoHueHTpaadraH HNO, 6u-
JJaH OKCHIL1A0 XocHua 6YNraH cTaHHAT KUCAOTA KAaTTUK KU3IU-
punrasaa xam SnO, onnHanu.

SnO, cysia Ba XJIOpUI KUCNOTAda IpUMaiiaH, TEKUH KOH-
LEHTpJIaHI'aH cyabdaT KMCAOTaAa y30K BaKT KU3AUPHIIraHaa y
Kanan(lV) cynbsparra aiinanaau. Kanait(1V) oxkcua uHwKop
IPUTMAIApUIA IPUMAKIM, IEKMH KU3AMPUITaHAA KYPYK MIl-
KOp OuilaH peakuusira KHpuiuaau.

Kanai (IV) rnapokcua Sn(OH), amdorep ruapokcun
O6yanub, yHaa KUCIOTa XOCcanapy YCTYH Typalau. Y HKKH LUAK
y3rapuuiaa oynaam, yrapaaH OMpH a-CTaHHAT KUCJI0Ta Ba MK-
KHHYUCH B-cmannam Kucaomadup. SIHry 4yKTUPHUIAraH Ba KMcC-
Nnotanapna 3pyByaH Katai(lV) okcuon a-cTaHHAaT KHCHOTA
ne6 oputinanu. Yuunr rapkubuun SnO,'nH,0 ¢popmyna 6u-
NlaH ndoaanais MyMKUH. By Moaaa y30K BakT Typca, rejib LIaK-
nuaary B-craHHaT KMcaoTara awnaHuo Konanom.

O-CTaHHAT KUCAOTA HUIUKOPNApAa SpHIAIH:

H,Sn0O + 2NaOH + H,0 — Na[Sn(OH);]

B-CTaHHAT KUCIOTa 3Ca MLIKOpJAapAa XaM, KUCaoTanapaa
XaM 3pHUMaNIHU.

Kanaii (IT) okcna KanaifHUHI KMCJIOPOA KaM LLIapOMTaa €Hu-
wuaaH €ku Sn(OH), nuur CO, armMocdepacuna napuanaHu-
IWMAaH Xocun Oynaau. YHHMHr acocau xoccanapu kKanai(lV)
OKCHMAHMKHAAH Kyuyaupok, nonanaHrad, SnO Ku3aupUaraH-
- na napyanaHaau (xasocu3 wapoutaa 400 °C na):
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25n0 — SnO, + Sn

Kanaii (IT) mapokcna Sn(OH), ok Tycnu cyBaa kaM 3pyB-
yaH amdoTep Monaa. Y MuIKopiaapaa 3puraHaa CTaHHUTAAp
xocun oynaau.

Kanai(IV) xaopun SnCl, — xaBona Tyraiaural THHHUK, Cy-
oKNIuK, —36 °C na Koraau. 114,1 °C ga kamHaiiam. YHUHT 3U4-
nuru 2,229 r-cm~? ra TeHr.Y Kanan meranura €ku SnCl, ra
XJIOp TAbCHP ITHIIUAAH Xocun Oynanu. TexHnkana oK TYHyKa
KOJUIMKJIapUTa XJ10p TabCUP 3TTHUPHLI iynn 6unan SnCl, onu-
Haau. SnCl, cyBaary apuTMana ruaponuisiaHaau:

SnCl, +3H,0 — H,Sn0, +4HCI

Kanain (II) xnopun SnCl, kyunu anexrponut 6ynub, Ty3
Xoccanapura 3ra, CyBa SIXWHW 3pUHAU. Y MeTa/l XJIOpUAJ1apH
O6unaH, macanad, K,[SnCl,]Tapkubau xkommnaexcnap xocun
kunaan. Kana#(ll) xnopun Ba kana#(ll) ranorenunnnap
repManni(Il) xnopun kabu Kyunu Kadtapysunaup. Macanas,
kanait(Il) xnopua rarcupuna cynema HgCl, kanomesnsra, Xarro
METal1 Xoiaaru cuMobra Kagap Kairapuiaau.

2HgCl, + SnCl, —21<L_, H,[SnCl, ] + Hg,Cl,
SnCl, + Hg,Cl, —22<1_, H,[SnCl, ]+ 2Hg

Kanai(ll) xsiopuan cyBaaru aputMana ruaponauvsra yypam-
au. llyHra kypa Kanan(ll) x1opuaHUHT cyBaaru apurmaiapu
KUCJIOTAIM peakuusara 3ra. YHUHI XYyIa XaM CYIOJTUPUIraH
3pUTManapuaa ruaponu3 tydanam OK paHIiIu JOMKa LAKIU-
Iary acociu Ty3nap XOCHn 6ynaau:

SnCl, + H,0 = SnOHCI + HCI

KanaiHUHT OATHHIYTYPT OMNaH UKKHUTA2 OMPUKMACH Mab-
nym: ynapaaH oupu — Kanai(ll) cyabdun SnS, MKKHHYHCH
— kanait(1V) cynspun SnS, anp.

Kanaii(Il)cynndpua SnS — KopaMTHUp-XuUrap paHr TyClH
KaTTHK MOAja, CyBa Ba CYIOJNTUPWITaH KUCJNOTAIapAa Ba aM-
MOHHWI Cynb(PUAHHUHI PaHICU3 3pUTMacKAa IPUMaNIH, IEKUH
aMMOHHM nonucynbdua SnS HUHr capuK TYCAHU 3pUTMacuaa-
M HKKH BUICHTIUIU KAJaHU OKCHINA0 TYPT BAISHTIHM X01aTra
yTKa3aau:

SnS + (NH,),S, — (NH,),SnS,
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Kanan(ll) cynbdpun xansaiHUHr OATHUHIYyrypt OunaH 6u-
PUKHWIMAAH, WYHUHIAEK, UKKHW BaJICHTJHW Kajlad Ty3jaapw
O6unaH BoaOpOA CyAbPHUI OpacHAAr aIMaliMHHUIL peakLUUACHU
HaTUXacuna xocun 6Vnany:

Sn+S — SnS, SnCl, + H,S - SnS + 2HCI

Kanai(IV) cyasdua SnS, — cysaa, CylonTHpUIraH KMCo0-
TaJiapia 3pHUMaNIMraH CapvK PaHIIM KaTTHK Moaaa 6ynuo,
KOHLIEHTpJIaHraH KHUCOoTajsapaa, MuiKopiaapaa Ba aMMOHHUH
cyabpuana aXwu 3pUnau:

SnS, + 6HCI — 2H,S + H,[SnCl ]
SnS, + (NH,),S - (NH,),SnS,

Kanait (IV)cynbdun TYpT BasieHTAU Kanail Tyanapu 3puT-
Macura Boaopoa Cyab(Pui TabCUp ITUWKAAH XOoCcun Oynanu.
[LlyduHraoex, MaiaanaHrad Kajaai OMnaH ONTHHIYrypT apa-
JIalIMacH aMMOHUM XJTOPHA KIUTHPOKHUIAA KU3AUPHUITaHIa XaM,
Kanai (IV)cynsdua xocun 6ynanu.

MaHa wy ycyana onunrad Kanan(IV) cynsdpun onTMH paHr
— capHK 6¥nub, yHH «ONTHH Xan» aeb atananu Ba-€roy 6yiom-
JJapHU, TMNCAAH ACAAraH XaukannapHu 6ysiul yyyH uiunaTu-
J1aau,

Kanai(lV) cynspuara vuwkop Kywué xusoupuiaca, Tu o -
CTaHHATJJMAp XOCUN OynanM.

3SnS, + 6NaOH — 2Na,SnS, + Na,Sn0, + 3H,0

V1. 6. KYPFOLIHH

benrucu Pb. Z=82. DnexTpoH koHdurypauusacu KLMNO
6526p?. Tabuuit 6apkapop usortornapu %Pb (1,48%), %5Pb
(23,6%), %, Pb (22,60%) Ba %Pb (52,30%).

KyprowinH pynanapaaH axpaTtud® onuil OCOH GYJraHauru
YUYH KYPFOIUMH MHCOHMApra KaauM 3aMOHJapAaH 6epu Mab-
nyM. Y ¢akar 6upukmanap xonuaa yypaau. KYyproliMHHUHT
3HI MYXUM MUHEPAIH TAICHHT €KX KYPFOIIHH SAATHPOFM PbS
AUp. YHUHT anrenesut — PbSO,, ueppycur — PbCO,, kpoko-
uT — PbCrO,, kabu mMuHepasulapu XaM CaHOAT axaMHUATHIA
3ra. KyprolwuH ypaH Ba TOpHit 31eMEHTAAPUHUHT paiuOaKTHB
EMUDWIHLINAAH KeNUO YUKKAH DHT OXUPrd MaxcyaoT cuda-
TWIA ypaH Ba TOpuit pynanapuaa ydpaiau. Ypau 35U naH Ke-
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N6 YMKKAH KYPFOLWMHHUHT aToM Maccacu 207, topuit 22 Th
xaH Xocun 6yaran KyprownHHMKY 208 Ba ypan XU naH ke-
U6 YUKKAH KYpFOIUMHHUKHU 206 ra teHr. Tabuuit KyprowmH
Oy u3oTOoIUIap apailawimMacuaaH ubopar.

CaHoarna KYpFOUIMHHHM aCOCaH KYPFOLUWH cynbduaaaH Ba
KMCMaH KYPFOLUMHHUHI KMUCAOpPOMLIM OMpUKManapuaaH Onu-
Haau. KyproluuH pynanapvaa KyproluMH MukKaopu 4% yama-
cy 6ynaau. Uly cababnu aBan pynanu ¢paorauns nyau 6unax
0oiUTUNING, KOHUEHTpAT oanHanu. CYHrpa yHM Maxcyc neuaa
XaBO OKMMMWAA MYMKHH Kalap TY/IMK paBULLa KYHIUPUNALU.
Xocun 6yaraH kyprowrdH(II) oKCMAHKM BepTHKAN neyaa KOKC
OunaH Kairapuaanu.

2PbS + 30, — 2PbO + 280,
2PbO +C - Pb+ CO

Xoccasrapu. KyprouinH Kyn paHr TYCAM SUITUPOK MeETaLI
6ynunb, yHUHT CUPTH XaBolaa xupaiaHub Konaaau. KyprolwmH-
HUHT KaJWH OynmaraH OVnakinapHMHM NMYOK OMAaH KecuLl
MYMKHWH; KYPFOLUMH OFUP METAJUT, YHUHT 3uynuru 11,34 r-cm-3,
327,4 °C pa cywokaaHaau Ba 1751 *C aga kaitHaiou. Mccuknuk
Ba J1EKTP TOKMHM aH4a EMOH yTKa3anu. KYpFOLWMHHWHT HOP-
man anexkrpoa noreHunanu E°’=—0,129 B ra renr. XaBona kypro-
WHH CUPTH OKCUA napaa 6unaH KonaaHub Konaau, 6y napna
KYPFOLIMHHU OyHAAH KEMMHIM OKCHIIAaHHWLWLAAH CaKAahIaM.
KYpFOIUMHHUHT ranoreHjap, OATUHIYTYPT XaMia BOAOpOld
XOCUN KuarasH OUpUKManapuaa KuMeBuid OOFNIaHHUII KUCMaH
KoBaneHT Tabuarra ara 6ynaam, yHHUHT yrnepoa, KpeMHUt Kabu
Moaaanap 6MnaH XOCHJI KUaraH O6MpUKManapu sspMMyTkasruy
Xoccajlapura ara.

KyprolunH ranoreHnap 6uaaH can KU3aupUNraHaaekx tua-
Aatnu peakuusara xupuiuu6 PbF,, PbCl,, PbF,, PbBr,, Pbl,,
Pbl,, Tapknbau 6upukmanapHu xocun Kunaau. KyprouwuHra
xjiop Ba 6pom TabcupuaaH PbCl, sa PbBr, xocun 6yanuu-
HUHT cababu wyHaaku, PbCl, Ba PbBr, nap 6exapop monna-
napavp. KyprouiMH onTUHIYrypT 6Mi1aH peakliusira KUpUuob
KyprowtKH(I1) cynbdua xocun Kunanm.

K¥yprownH a3ot 6unan 6esocuTa 6UpUKMaNAHK. Y KYNUMIKK
MeTauiap 6unaH uHTepMeTan OHpUKMaNap XOCHA KWIaiM.

CyB 10KOpM TeMIlepaTypana KYpPFOLUMH CHPTMAAru OKCHA
rlapJaHy 3puTa oauilK cababnu, KYprolllMH UCCHK CyBaa acTa-
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CEKHH oKcumnaHaanu. KYpromMH xnopua Ba cynbgart KUCIOoTa-
napia 3pvnaum, NekuH 6y BakTaa YHHUHE CHUPTH O3 3pyBuaH
xyopun Ba cynabdar KaBarnap 6uiaH KOrjaHUMb KONUILM ca-
6abau, 3pHLl XapaeHU cycTaaln6b ketaau. KyproluuH cyion-
TUPUArAaH HUTPAT KUCIOTada XU 3pUAAN:

3Pb + 8HNO, — 3Pb(NO,), + 2NO + 4H,0

by peakuuss naBoOMKIa XOCHJ OYNraH KYpPFOWIMH HUTpPAT
CyBAa AXIWIH 3pHIUMU cababimn, KYPFOLUMHHHUHI CYIOJTUPHUITAH
HUTPAT KUCJ0OTAaNna 3pHLLM NaBoM 3taBepanu. KoHLEHTpNAH-
raH HUTPAT KUCNOTA KYPFOLUMHHHU OKCHIaiau. KyprolwuH
CUpKAa KHCJIOTaaa XaM (aiHHMKCA KHCJIOPOA HIUTUPOKUIA)
IPUNLN:

2Pb + 4CH,;COOH + O, — 2Pb(CH,COO0), + 2H,0

KyproiuyH xyoau Kanam kabu, KOHUETPAAHraH HUIKOP
3pUTMacyia KaHarujiraHoa l3puian. byHaa Bomopon rasm
axpajaaM Ba nawmMOHTAAp XOocun 6ynaau:

Pb + NaOH + H,0 — Na[Pb(OH),] + H,

Kypromun Oupukmanapn. Mkky Ba TYpPT BaJIeHTNU KYpFO-
IKMH OMpukManapy MaBxya. KyprouuMH KuUcnoranapaa 3pu-
raHaa UKXHU BaJICHT/IM Tyanapu xocun 6ynanu. Ukku BaneHTu
KYpFOWINXH OupukManapu Huxositaa 6apkapop, ynapHu Typr
BAICHTJNW KYPFOLWIMH OWpuUKkManapura YTkKasHlll ydyH KywiH
OKCHIUIOBYHNAP TabCHUP ITTUPHUILL KepaK. MKKH BaneHTAH Kypro-
WHUH OMPUKMAApU KYYCH3 KAaHWTAapYBYIH XOccanap Ha-
MOEH KUAMaHAU, TYPT BAICHTAU KYPFOLUUH OUpUKMa-
JJapY 3Ca KY4JH OKCHAJNOBYHAAP XHcCOoOnaHanm.

Typrt BaneHTAH KYpFOLUMH OMPUKMANIAPUHHHT YMYMUH COHH
MKKY BUICHTAU KYPFOLUMH OUPUKMANIApDUHUKHIA KaparaHaa
aHya KaM.

Kyproiwun yu xun okenn PbO, PbO, Ba Pb,O, xocun kuna-
av. Ynap paurnu mopaanapaup. KyproluMHHUHT 6apua 6upHk-
MaJlapH 3axapJ/iu.

MNKKH BaJeHTNH KYpromuH OHpHUKManapwm.
Kypromun(II) oxcua. KypFolWMH XaBoaa KU3aUpwiIca
capuk paHray KyprowuH(II) okxcua PbO onuuHanom.
KypromuH(II) ruapokcua kuaaMpmaraiaa y y3 rapkubuaaru
CYBHU MYKOTHO, KM3UA paHrin KyprowlnH(II) oxcuara aina-
Haau. PbO raéTt HoMu OGunaH 1opuUTHNAON. Arap MET y30K
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BaKT KM3AUPWJICA, KOBOK PaHIIM KYKYH XOJHAaru CYpHK
Pb,O, xocun 6ynaan. KyprowuH(ll) ruapokcua ox
paHIKU Moana Oyaub, KYpPFOLUKH Ty3/lap¥ 3pMTMacura Ky4iu
MLUKOD TABLCUP ITUMIMAAH XOCHN Oynaau.

Y uwkopnap OunaaH xaM, KMcaoTanap 6u1aH XaM peakLvs -
ra kupuiwanu. 100 r cysna 20 °C aa 1,2 mMr Pb(OH), spuitam.
YHUHTr acoc cudatuaarn GUpUHYU BOCKUY AUCCOLIMNAHMILLI
KOHCTaHTacH 4-10-3 ra TeHr. YHUHT KHcnoTa cudaTuaard auc-
couunnaHuil koHcraHracu 10-'2ra TeHr.

Kypromuu(Il) cyanpdunn — Ttabuataa rajfieHHUT
MUHEPAIH XONMIA yYypanau. Y KUCroTanapaa 03 3puitauraH
cynbbumnapaaH 6upuaup. YHUHr 3PYBYAHJIMK KyrnauTMacu
IK=[Pb?*]- -[$?] 3.4 10—, Kyprowmnu(Il) cynbpun kpucran-
Napy JETEKTOp arnnapartiap y4yH UILaTUIaau.

Kypromun(II) ranorennanap PbF, PbCl,
PbBr,, Pbl, Tapkubra sra. ¥Ynap cysana 03 apuitan. AifHKKCa
PbF, Ba Pbl, coByk cyBna kam apuitau. Pbl, nccuk cysna sxiuu
apuian. PbCl, Ba PbBr, napHuHr cyBaa apyByaHAMTH Temrie-
paTtypa Kyrapuauiuu 6unaH opTaau.

Kypromunu (II) xapbonaTt PbCO, Tabuaraa uepyc-
CUT MMUHEPUIM XOJIMAA YYpailiu. Arap YHM CyBra cosind Kai-
Hatuica, PbCO, -(PbOH), Tapkubau monmara — KyproluH
ox OVérnra yraauM, yHu anud monmn OunaH Kopub, ok
oyéx cudaruaa uwnarunaau. KyprowinH(ll) kapboHat Ba
KYPFOLUUH OK GYEFU CcyBaa Xyaa 03 3pHHAN.

Kypromun ametrat Pb(CH,COO),2H,0 — wupuu
Mazanu (3axap/yiu), OK KpMCTa/Ul MOAdad, CyBAa AXLUM IPUNAM.
YHUHT cyBIaru 3puTMacu TUOOMETAA HILNATUNALH.

Typm easrenmau xyprowun OGupuxmasapu. Kypro-
wHH(IVY) reapua HuxosaTaa 6ekapop Moana. bupop kuc-
JIOTa 3pUTMACHHM KaTTa 3HWIHKKA 3ra OyJraH TOK TabCHpHAA
ANEKTPOAU3 KWIMLI HATUXACUIA KYPFOLUKMH Katoaaa XOCHI
Oynanuran Bonoponna xyaa o3 mukaopaa PbH, xocun 6ynu-
LM aHWUKJIAHTaH.

Kypromun(IV) oxcua PbO,ukku BateHTIH KYpFO-
WIXH TY31apUHU XJIOp, THMIOXJIOPUTAAD TaAbCUPHAA OKCHIIALL
€KM IMEKTPONN3 HYnu 6uaH OKCHIUIAI HATHXACHAA XOCHJI
6ynaau, MacanaHu:

Pb(NO,), +Cl, +2H,0 - PbO, + 2HCI + 2HNO,
eKH
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Pb(CH,CO0), +Cl, + 4KOH —

s PbO, + 2KCl + 2CH,COOK + 2H,0
E’,, /Pb=-0126B, E°,  /Pb=08B,

(3puTMa) (opuTma)

Texnuxkana PbO, onni yuyH OKCHANOBYM CH(ATHAA XJTOD-
JIK oXakaaH ¢onaanaHunagm.

KyprownH(lV) okcua Kkarra 3uunukka (d=9,37 rcm™3)
ara 6yaraH KYHFUp TyCnu KykyH 6yau6, pyrun (TiO,) Ty3u-
nuwKaa KpucrannaHaay (V1.3.-pacm).

Kyprownu(lV) oxcua KucCaotTanu MyXHUTAA XyAa Kyyilu
OKCHIU1all XOCCAaCUHU HAMOEH Kunaau. MacanaH, Kucaoranu
MYXUTI2 HKKH BAICHTAM MApraHeuHU eTTH BaJICHT/U X0aTra

yTKa3anm:
__7“
Ti

VI.3.-pacM. KyprowmH(IV) oxcna 6unad 6up xun Tyauauuera ara 6yaran
PYTHAHHHI KPHUCTAAA MaHXapacH TY3MAHLIN.

2Mn(NO,), + SPbO, + SHNO, — 2HMnO, + SPNO;), + 2H,0

éxu SPbO, + 2MnSQ, + 3H,SO, — 5PbSO, + 2HMnOQ, +2H,0

Kyprowinu(lV) oxcua 344 °C ra xaaap KuM3aupuiaraHiaa
Pb,O, Ba (IV) okcuara yioBuu HaTpui KyWHO Kusaupuica,
Na[PB(OH)Gj TapkUOIK KOMIUIeKC OMpUKMa xocun Oynanm.
By Ty3 cyB itykotranaa merawnombar Ty3u K,PbO, ra aitnananu.

Cypuk Pb,O, opromombar kucnora H,PbO, nuur xypro-
IWHWHAW TY3UIUD: 1’b2[PbOb]. Y KOBOK pPaHT KYKYH O0y1u0, 3uy-
aurn 9,1 r- cM™3 ra TeHr.
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Cypuk Pb,0, — Kyunu OoKCHILIOBYM, MacanaH, Kaiui no-
OWAHN KUCNOTANIM MYXMTAA HOAra Kamnap OKCHAIAMAM:

2KJ + Pb,0, + 8CH ,COOH —» 2CH ,COOK +1J, +
+ 3Pb(CH ,C00), + 4H,0

Cypuk 500 °C ra Kkagap KU3aupuiaraHaa TepMHUK IHCCOLIN-
JTaHUW pyit Oepanu:

2Pb,0, — 6PbO + O,

Kypromun(IV) ranorenanpnap. KyprownH(IV) xaopua.
xynan Kanau(lV) xnopun kabu, cyiok monna. KyprownH(IV)
xnopun onuiu yuyyn KyprownH(11) xnopun cycneususicura xaop
1obopunaau:

PdCl, + Cl, = PdCl,
KypromnH(1V) xnopua cyBaa ruaponauv3sra yuypamau:
PbCl, + 2H,0=PbO, + 4HCI

by moana HuxosiTaa 6ekapop. YHUHI 3uunuru 3,18 r- cm™—3,
Y 15 °C na xoTHb capruiu KpucTann mMaccara annaHaau. Huk-
OpH#t MeTaJNapHUHT xnopumanapu KyprownH(IV) xnopuan 6u-
NaH Oupuknb Bapkapop koMniaekc Oupukma, MacanaH,
K,[PbCI ] Hn xocun kunaam.

Terpasaruaxypromun — Pb(C,H,), 200 °C na kait-
HaiIuraH CyloKJauK, 3axapau. by mogaa TypT BaneHTIU KYpFo-
IUMHHUHI OoluKa OUpuKManapuaaH wy 6unad ¢apk Kunaau-
KM, Y TMAPOJAMU3ra yupamManaun Ba OKCHMJIOBYM XOCCANAPHMU Ha-
MOEH KHaMmaiau. Terpa3Tun KYprOouIHH ©OEH3HHra
apanaliTUpWiIraHaa OeH3MHHUHI aHTHIeTOHAUHA cudaTH sX-
LWWIAHAOM.

Kypromun(IV) cyansdart HMXOATAA KyWIH OKCHUI-
JIOBYMAUDP.

VI.6.1. KypromiHR aKKyMyJaaTop

AniekTp TOKW GepunraHaa 3MEKTp IHEPrUSiHU KUMEBHUM
3Heprusara yrka3ub Ba akC Xapa€Haa KUMEBMIK 3HEPrusiHH
3JIEKTP 3Heprusira aitnantupaauraH acbob — akkymyas-
Top Ae6 atananu. KyproiLuuMH akKKyMylaaTop — CUPTHIA Ka-
Tak1apy 60p HKKUTa KYPFOLIMH MJIaCTMHKAaAaH ubopar. YHHHT
Oy KaTtakyap¥ cysra KopuaraH PbO 6yTKacu Ounad Tynaupu-
naau. Ukkana nnactvHka xaM Wulia €KY ryrranepya Uauil-
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Jarv cyraTupunrad cynbdar kucaora (3uwaury 1,2 r-cm=3)
3pUTMacura Tviuupunaau. by xapaéxaa:

PbO + H,SO, — PbSO, + H,0

peakumMsacu coaup 6ynaau-aga, Nn1acTUHKanNap CUPTUAA KUIHHH
apyB4YaH PbSO, kaBatu xocun Gynanm.

SHAH, INEKTPOAIAP BA IPUTMA OPKAJIU NOUMUM TOK YTKa-
3unca, Manui 3NeKTPOAAA FOBAK KYDPFOIIHH YYKaIH:

PbSO, +€ — Pb + SO
Mycbar anekTponana KyprowuH (1V) okcun xocun 6ynaam:

PbSO, +2e +2H,0 = PbO, +4H* + SO}~

AKKYyMYJIATOP €TapiK Aapakana 3apsiiaHub 6yaranaa yHUHr
MaH@uUHA MIaCTUHKACKU FOBAK KYPFOLUMH KasaTy OunaH, Mycbar
rnactuHkacu 3ca PbO, xaBatu 6unan KoniaaHaau. By XapaéH
HaTHXacUAa cyabdar KMCIIOTa SPUTMACHHUHT KOHLIEHTPaUMSICH
OpTanu. AKKYMYJATOP 3aHXMUPra yjaHca, YHUHT Y34 TOK MaHOau
6y1ub Konaau, 3HAU aKKYMYASTOpAa pas3psmIaHULI XapaéHH
KeTanu, Oy Xapa€HHUHI HYHAIUIIU 3apsUUTaHULL XapPaEHUHHUHT
MYHaIMIIKIE KapaMa-Kapluy Oynanu. SHAU KaToaaa XaM, aHOI-
14 XaM KYPFOLUMH UKKH BUICHTAK X0AaTra yTalHM.

Karonaa:

Pb + SO!™ + 2e — PbSO, peakuuscu,
aHOMAA:

PbO, +4H* + SO}~ + 2e — PbSO, +2H,0

peakuMsICH KeTaau.
by xapaéH BakTHaa cyibdaTt KUCAOTA IPUTMACHHUHT KOH-
LEHTPAaLUKACKH Nacasiu.
KypFOLIMH aKKyMyASTOpAa cOanp 6ynaauraH 3apslaHH L
Ba pa3siiaHHULU Xapa€HNapuHU KyHunaru yMyMui TeHrjaama
OusiaH €311l MYMKHH:

2PbSO, +2H,0 —2XKTPAAME  , pp 4 PbO, + 2H,SO,

ANCKTPCHIAHHLL

SlHru 3apsaiaHraH KYpPFOLUMH aKKYMYJASTOPHHUHI 3JiEKTP
lopuTHLU Kyun 2.2 B ra TeHr, vuwatub 6yaraHaa yYHUHT 3JeKTp
ioputhiu Kyuu 1,85 BoabTaaH kam 6Vamacanru kepak. Jlemak,
aKKyMYJIATOP 3apsA/UIaHHM1I BAKTHUAA UKKH BAIEHTAU KYPFOLWUMH -
HUHT OMp aTOMHU OKCHIUTAHHULLI AapaXacH HOAbra, UKKMHYUCH
3ca +4 xonra yraau. PaspsiuiaHuil BaKTHAa 3Ca HOJIb X0J1aT-
AJaH KYpFOUWIMH OKCUIaHUO +2 xonatra, +4 xonaraaru Kypro-
LWKH 3ca KanTapunub +2 xonarra yraam.
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VII0O0O
JABPUM CUCTEMAHMUMHT VIII TPYTITIA
DJIEMEHTJIAPU

VIL.1. TPYNNIAHHHT YMYMHHA TABCUOH

by rpynnanuytHr 6o rpynnayacMHM HOAUPp rasjap — re-
aui He, HeoH Ne, apron Ar, xkpuntoH Kr, kceHoH Xe Ba
panoH Rn tawkun artaau. 1962 itunra Kanap Oy rasnapHUHr
aToMJapu OOWKA 3/eMEHTJapHUHT aToMaapu O6unan 6apka-
pop MOJIeKynanap XOCHJa KMJia oJiMaitau, n1eb kenuHrad. X o3up-
ru Bakraa 6y ¢dukp paa atunaam, yyHku Kr, Xe Ba Rn napaan
Xap OMpMHMHT 1034aH OpTUK, 6MpUKManapu oamHaud. Maca-
NnaH, KCeHOHHUHT rekcadpropuan Xek,, retpadpropunmn XeF,,
augpTopuan XeF,, kceHoHat Kucnora Xe(OH),, kceHoH Ter-
paokcua XeO, nap ONUHTIaH.

VIII rpynnaHuHr €Haky rpynnadacuna 9 ta anemMeHT 6ynuob,
yaap MKKHW ouiara 6ynuHaan: temup Fe, kobanbT Co Ba HU-,
Keab Ni — TeMup ousiacHHHU, pyreHUit Ru, poaunit Rh,
nasnaanii Pd, ocmuit Os, upuaunit Ir Ba naatuHa Pt — naa-
TUHA MeTanjaap OMJIAaCHHMU Talukua Kuaaau. by ane-
MEHTJIAPHUHT OKCHIUIAHULL Aapaxanapu +2 gaH +8 raya Oyau-
1M MYMKMH.

Fe?* - Co?* - Ni?* kartopuaa yanaaH VHrra yTraH capu re-
FHIITY OUPUKMATADHUHT KaNTapyBYKAMK XOCCaNapy KaMasiiu.

Fe** - Co* - Ni** karopuaa 3ca yanaaH VHrra yTuiu 6u-
NaH 3neMeHTAap OMpUKManapuia OKCUIUIOBUMIUK XOCCanapH
Kydasau.

Temup siHa +6 ra TeHr OKCUIUTAHMKLL lapaxkara Xam 3puiia
onanu, Oy pmapaxara MyBOQHK KenaauraH Oupukmanap yuyH
H,FeO, mucon 6yna onaau. by kucnora 6exapop 6yn1nd, yHMHT
Oup KaHua Ty3napu oanHrad. H,FeO, xam, yHUHT Ty3napu xam
Xyla Kyuau okcumnoBuunapaup. demak Fe’* nan Fe® ra yrrad
na TeMup GMpUKMaNapUHUHT OKCHUITOBYHAMK XOCCaIapH KE€C-
KHH optaay. [MnatuHa rpynnadacugaru MeTajulapHHHT OKCHA -
NaHWLI Aapa)Xacu COH XHUXaTuaaH TeMUp rpynnacvaary aJe-
MEHTJIapHUKKUIAH OPTUKPOK 6ynanu. MacanaH, NIaTHHAHUHT
OKCWIUTAaHULU Aapaxacu +2 Ba +4 6ynann. UkKu 3apsamiu nja-
TUHA HOHM Pt** HuHr paauycH karra 6yaraHuW yyyH YHHUHT
ruapokcuau Pt(OH), daxat acoc xoccanapuHu HaMO€H KHuJa-
au, nekus Pt(OH), amdorep monaa.
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®akaT pyreHU Ba OCMMAHHWHI 3HI IOKOPKY OKCHILUTAHMLU Ja-
paxxaCH CaKKu3ra TeHr. by 3NeMEHTIapHUHT CaKKU3 BaJIEHTIM
XosaTUra MyBo(OUK KenaauraH acoc Ba KUC/IOTACH MAbIyM 3Mac.
RuO Ba OsO, 3ca KOOpAMHALUMOH TYHHHraH OMpHUKManapaup:

H,TaO, ~-H,WO, -HReO, -0sO, karopuHu Ky3aaH
xeuupuil 6uanan 6u3 Ta, W, Re, Os 1apHHHI KOOpPAWHALIMOH
4 ra TeHr 3KaHAnruuy kypamu3. LyHra kypa RuO, aa Ru uunr
KOOPAWHAUWOH TYHHUHTaHUra MoOHY XOCHI KUIaMH3.

Suau VIII rpynnana y3apo BepTUKan XonaTAa TYpraH 3Jjie-
MEHTNApHHU KY34aH KeYnpaMH3.

TeMUp-PYTEHHHW-OCMMUN YCTYHHUIA 3JeMEHTHaAp-
HUHT (n—1)d—norFoHaYacuaa oNTUTasaH d-31eKTpoH Oynanu.
VaapHUHT MKKWUTAcH y3apo XydrTaawaau Ba TYpTTacH fKKa
Xonna Kojgaau. Temup y3 OupukMmanapuna +2, +3, kamaaH-
Kam +6 BaneHTAH 6Yyn1ub, pyTeHUit Ba ocMuit +2, +3, +4, +6
Ba +8 BaneHTau O6yna onaamnap. Fe—Ru—Os karopyaa yan-
JaH YHIra TOMOH IOKOPHY BJICHTIM XOAAaTHUHT 6apKapopauru
OpTaaM.

Vi Vi vi
MacanaH, Fe— Ru- Os kKaTopHM oncak, yHaa yaniaH YHrra

yTUIL TapTHOMAa Teruwinau OMpuKkmMmanapaa OKCUITOBYMIUK
xycycusatnap xamainnd 6opaam, uyHoHuyu, K,FeO, HuxosaTaa
KY4YJIU OKCUILIOBUYH (OJITU BAIEHT/AH TEMUP Y4 BAIEHTAH X0JaTra
yruwra uutuaaau). K,RuO, oconnuk dunan okcumiann6, RuO,
ra aisaHanu. AHa wyHu antud ytamusku, popmynacu FeO,
6ynran mMoana OytyHaai maBxya amac. RuO, masxya, aekuH
KM3aKpuaradaa napuanadHaan. OsO, Hu 3ca Hemanos Kusau-
pHUO KanHATHILL MYMKHUH.

KobanabT-poAHHA-HpUAUNA YCTYHHAArHU DEMEHTIIAp
ATOMJAPUHKUHI (n—1) d—noroHavyanapuaa d-3JeKTPOHNAAP
COHM 7 ra TteHr 6yanb, 6y eTTH INEKTPOHHUHTI YUYTaCH TOK Ba
TYPTTAaCH KKKUTA Xy(PT anekTpounapaup. LllyHra kypa (n—1) d-
noroHaya Fe—Ru—Os karopuaarura KaparaHaa aHya MycC-
TaAXKaM Ba3uUsATHH draanaiaun. KobanbT Y3MHHHI KYyn GUpUK-
Maslapuia yd BaaeHTAUaAup. POOMMHUHT 3Hr KYN HAMOEH Kusa-
AUraH OKCMANAHHWIN aapaxacu +3 ra TeHr, UpUAHUN V3
GupukManapuna +3, +4 xonaruaa 6ynanu, y ¢akatr 6uMp Heua
OMpUKManapiaaruHa OATH BAJCHTIM.

Hukenb-nanaamu-naaTvuHa YCTYHHAATH BIEMEHT-
nap aroMaapMHUHr (n—1) d-noroHayanapuaa 3n1eKTpPOHJAp
COHM 8 ra eTub, 21eKTPOHJIAPHUHT XyPTHaUIraH xo01aTy gHa-
na Kyvyasiay, noroHavya bapkapopaaluanu.
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Hukenp acocaH MKKY BaneHTAU Oymaau, y KaMaaH-KaMm
xostapaa +3 Ba +4 okcumnaHum aapaxacuna 6ynaau. fManna-
Ouit acocaH +2 Ba KUCMaH +4, naaTUHA acocaH +4 Ba KUCMaH
+2 xonaraa 6ynaau. IlnatuHaHuHr +6 ra TEHr OKCUANAHULL
jJapaxanary 6MpukKkMmanapu HUXoATaa 6eKapopaup.

V1L.2. Vi1 TPYININAHUHI BOWI FPYIHIAYA DJAEMEHTIIAPH

Haspui#t cucremanmHr VII1I rpynnadacura reauit He, HeoH
Ne, aprod Ar, kpuntoH Kr, kceHoH Xe Ba panoH Rn 3je-
MEHTAApM KHupaau. Yaap raacuMoH aneMmeHtnap 6yaub yaap-
HUHT HOMJIAPU XOCCAJIapHHM €KM TabuaTaa TapKaIMUILUWHH,
HOAUPJUTUHU MPOJAIOBYM IOHOHYA CY31apaaH ONMHIAH, 1y-
HOHYH, FrejIMit — Ky€ull, HEOH — SHIHW, aprod — SAAKOB, KpHUM-
TOH — ALIUPHUH, KCEHOH — O€eroHa sa paioH — Liybs1a CoYMil
cy3napuaad keaub yukkaH. OnTuTa Hoaup ra3HuHr 6ewtacu
(He, Ne, Ar, Kr, Xe) 1894—1898 itvanapaa xaBo a30TH 344-
JIMTU TeKWMHPHIL HaTHXacuaa Kawd 3TuaraH (reaMuHUHT
cnexTpu 1868 itunnaék Mabaym 3au).

OntnHYM ra3 — paaoH 3ca 1900 finnaa paanoakTB XO4K-
CaJIapHHU TEKIUXPHULL HaTUXacKaa Kawmd 3tunay. JIeKUH WyHH
aiuTHO YTHLI KepaKKM, HOAUP ra3jlapHUHT MaBXyinruH 1884
iunga pyc onumu H. A. Mopo3os onanHaaH Gawopar KuiaraH
30M.
Ontta Hoaup ra3 Haepuit cuctemana |—VI maspaapu-
HUHT 3HT oxupura xoinawrad. by anemeHTIap aTOMAapUHHUHT
TallKHU 3JIEKTPOH KAaBaTH TyranaaHrad 6ynub, 8 anekTpoHaaH
(MKKHKTa S- Ba ONTUTA p-3/€KTPOHAAH) TY3UAraH, reAWAHUHT
TalUKY KaBaTuaa $akaT MKKHUTA (5-) 3NEKTPOH, KojAraHaapH-
na 3ca 8 TanaH 3J1eKTpOH Oop.

Tabuartaa Taplﬁauumu

a) HOAMPp radjlapHUHI ONTUTACH XaM XaBO Tapkubuaa yd-
painau. Yaap 6upraiukia Xaxxm XuxatuaaH XaBOHUWHT 1% vHHU
Tawikun kunaau. Ly xymnanan: reanit 0,00046%, HeoH
0,00161%, apron 0,9325%, kpuntoH 0,000108%, KCeHOH
0,000008%, panoH 7-10-"% O6yAnILK MabiyM.

boiukaya aiitranna, 1 m? xasona 9.3 a1 Ar, 16 ma Ne, 5 M
He, 1 Mn Kr, 0,08 Mn Xe Ba | cm® xaBoaa 1—2 atoM Rn
6opaup.

6) Tabuunii raznap tTapkubuna 7—10% raua reauit 6ynanu.
Macanad, AKIll ga tabuunit rasmad itunura 100000 m* naH
KYIPOK reJiui onuHaau.
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B) reiui ypaH KaTOPMHMHI DHI OXUPrv napyajiaHull Max-
cyn0TH cudaTuna 6ab3u HOAUMP palMOAKTUB MU HEpaanap -
Aa yypanau (MacaiaH, KA€BEHT, MOHAUMUT, TOpHUaA-
HUT MHUHepamaapuaa). by MuHepannapaa reauidi MuHepas
Mar3ura cuHrub kerran 6yaun6, 1000-1200°C raya Kkusaupua-
raHaaruHa MUHepanaaH axpaiub ynkaau. YyHoHuu: | Kr kne-
BedutaaH 7—8 n He, | kr moHaunTaaH 1—2 n He, | Kr Topu-
aHutaaH 8—10 a He o MmymkuH. leauii Ky€w atMocodepa-
cuja BoaopoanaH xocun 6ynanu.

Oannvmu. lenuitHu Tabunit raznapaaH Ba paaiMoaKkTHB
MUHEpannapaaH oW O6unaH Oup Katopaa, HOAMp rasnap-
HUHT XaBOAaH OAMHUIIHM XaM KaTTa axaMHUATra araaup.

Honup raznapHu TeXHMKa MUKECKAA ONULL YUYH CYIOK XaBO-
HY ppakUMOH XalpawnaH ¢ponaananunanyu. XaBOHWHT TaApKH-
ouii KMCMU Y3MHMHI KaitHawl tabunatura kapab mactnab yu
KACMra axpaTuiaau: .

I ppakumnsra reJui, HEOH Ba a30T (KailHalW TeMmnepaTy-
panapu: He nuku —269 °C, Ne Huku —246 °C Ba N, HUKH
—196 °C) kupaau.

Il ppakumsara a3or, aproH Ba Kuciaopoa (KanHaiu temrie-
parypanapu: Ar Hukn —I186°C, O, uuxku —183°C) kupaam.

111 dpakumusra Kucaopoa, KpMNTOH Ba KCEHOHNAp KMpaau
(kaitHaw Temneparypanapu, Kr Hukn —153°C Ba Xe HUKH
—108°C).

CyHrpa 0y OpakUMAHUHF Xap Kaicucura aJoxuiaa MULIOB
6epunaau.

bupuHun dpakuunsaary aszoraadH UMK ycyulap 6unaH
reavit BA HEOHHY axpatud oaviu MyMKUH. MacanaH, akKTUB
KyMupaa aacopbuus KMaviu Ba KaHTafaH AecopOuuns KUIu-
wuaad ¢oiaanadiubd ras apanawMacuaaH reauiHu 99% ra
Kanap 6aTaMoM To3aialll MYMKHMH, YYHKM aKTHB KYMUpaa O6yna-
avraH aacopouusi Xoaucacu Kyiuamaru acocui Kovaara 6yiucu-
HaldHu. KAMUCHU Fa3 OCOH CYIOKJIaHCA, SbHU YHUHT KaWHall TeM-
nepaTtypacy KaH4YaauK IOKOpM Oyica, y KyMUpra LUYHYaIUK
KYI I0THA30H.

AproH MKKMHYU ppakuusnan olMHaau. Aseano, 6y ¢ppak-
LUMAHU pekTHudHUKauNs Kunuin Wyan OunaH apanaumimana ap-
FrOHHUHI HUCOUIK MUKIOpU olmpunaau: 6yHaan apanamma
Tapkubuaa taxmuHaH 50% kucnopon Ba 50 % a3zor 6unaH aprox
6ynanyu. MKkuHYu MapTa peKTUdHUKaAUUS KUAULL HYy OunaH
apajlatuManaH a3oT 4Yukapub robopunaau, KMciaIopoa 3ca 0J-
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TUHIYIYPT €KHM BOAOpoA 6MnaH OMpUKTUpUAaAM. AHA Wy Uy
OMaH OJIMHIaH aPrOHHUHI TO3WIMIH TaXMHUHAH 99% Oynaau
Ba y «T€XHHMK TO3a aproH» cudartuaa naviuaapra XomsaHamu.

Kpunmon éa xcenon yunHum ¢ppakumaiaaH onMHaau.
Maxcyc to3anaw ycyanapuaaH ¢oiaanaiub, assaa apanail-
Ma Tapkubuumu 50% xucaopoa Ba 50% kpuntoH GunaH Kce-
HOHra Keatupunav. fiHa 6owka ¢pu3MK Ba KWUMEBHUI To3anall
ycynnapuaaH ¢oiaanaHub, KoaraH kucaopoa xamaa 6oiuka
KYLUMMY4a raziapHy #yKotuiu MymMkuH. Lllynnain xkununb, kpun-
TOH Ba KCEHOHOAaH Hbopar apanaiuma onvHaau. by apanawima-
NaH KPHIITOH BAa KCEHOHHM axXpaTMaraH xoJjaa jAamna viuaab
yuKapuuiaa poiaanasunann.

VIl.1-xadean
Honsp raznapumnir 6as3n pHIHK xoccanapy

Pu3uk xocca He Ne Ar Kr Xe Rn
Cywknranuu Temne-| —272
patypacu, ‘C 25-108

Ma —244 | —189 | —I57 | —112 =71

KafiHaw Temnepa-
TYpacu, “C —269 | —246 | —186 | —153 | —108 —62
Cy0K1aHHL HCCHK-
aurn, KK -moap-! 0,021 0.330 1,180 1,631 | 2.295 | 2,887
byrFaaHHWw 3HTaNB-
nKuAcH, KX -Monp~! 0,084 1,732 | 6,514 | 9.313 12,68 18.1
Cynaa DpyBYaH/IHTIH,
0°Cna cMm*r-! 0.13 1.2 1.4 2413 | 3.157 4.4

Vil.3. KCEHOH.

benrucu Xe. 9nektpoH koHdurypauusicu KLMNSs25p°. Ta-
Onuit kceHoH 9 Ta 6apKapop u3zotonaaH H60OPAT. YHUHT CyHDb-

M1 u3oronnapu opacuaa | '_,-’;3 Xe MCCUK HEMTPOHIAPHU KYYaH
IoTHIIKM OunaH TaBcudnaHaam. KceHOH caHoaTaa CylK XaBo-
naH onuHaau. KceHOHHUHr atoM paamycu (0,218 HM, MoHna-
HUW noreHumanu J=12,13 3B, xainaw Hykracu —108°C,
KOTHULU HYKTacy — | li"C. bup antp cyeaa 0°C na 500 ma kce-
HOH 3PHHIM.

bupuxkmanapu. KceHoH Oupuxkmanapu 1962 iuianan
oounnadb yprauuaa 6ouriaHraH.
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Kucnopoa nnatuHa rekcaropua 6unaH onaraary teMie-

paTypala peakuusara Kupuumo, [O;IPIF,,‘ ] TapKKOAM KOBOK

PaHI KPHUCTAMN XOCHA KMAWLIKM Kawg ITHATAHHWIAH KEeHHH,
1962 nunaa kaHapanuk onuM bapTaeeT kucaopoa MosexyJa-
CUHHUHI MOHAaHUW noteHuuanun (12,2 3B), kceHOH aTOMMU-
HUHT HOHAAHULI noTeHuManu (12,13 3B) ra AKUH 3KaHAMIH-
ra acocnaHub, kceHoH xam PtF, O6unan xumésuit 6upukma
XOCHJ KWJIMIUM Kepak, AeraH Mynoxasara kejaau. baptnerr Xe
6unan PtF, nan kusnn kpucraan monaa XePtF, xocun kunuo,
V3 TAXMUHHWHT TYFPUAUTHHK ucboTnaau.

KceHoH ¢akar ¢rTop 6unan OGeBocuta GUMpukaan Ba Oy
XapaéHna yHUHr 6apkapop Oupukmanapu xocun 6ynaau. By
OuprKManapaa KCEHOHHUHT OKCHUTAHMIL IapaXxanapH +2 aaH
+8 raya 6opaau. VII.2-xaasanna KceHOH GUPUKMANTAPUHUHT
6ab3u xoccanapu KeJITHPHUITaH.

VI1.2-xcadsan
KceHOHHHHI 0a®3n OHpHKMaNapH

Cywokna-
AIperar X01aTv Ba | HHil TEM-
Dopmynacu pe pagru nepatypa- Tysunuwu| Bapkapopauru
) cu, °C
.XeF, |Panrcu3 kpucrann 140 Ynsukau |F'mapoanara yypaii-
au, cyiok HF na ax-
IWH IpHAH
XeF, 2SbF,|Capuxk panran 63 -_ -
KATTHK MOaAa
XeF, [Paxrcu3 xkpucrann 114 Texkuc |bapkapop monna
KBaapart
XcOF, [|Panrcu3 xpucrann 90 —_ Y Kaaap 6apkapop
IMac
XeF, {PaHrcu3 kpucramn 47,7 Oxrasap |bapxapop
CsXeF, [Paurcus katmuk _ — 50°Caau wKopHaa
MO/LAa napyanaHaau
CsXeF, [Capuk panrnn - — 400°Cra xanap 6ap-
KATTUK MOANa Kapop
XeOF, |Paurcus cyrokank —28 Ksaapar |bapkapop
nypaMuaa
XeO, [Paurcus kpuctana — Tpuronan {[lopTioBuu
nupamMuaa
XeO, [|Panrcuaras — Tetpasap |[lopriaosun
M, XeO, |Panrcus raa - Okrasap |bapkapop
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KceHoH(II) dTopua 6apkapop Moana; KCEHOH Ou-
naH ¢Top apanaliMacUMHM Ku3AupuJca (EKM apanawiMagaH
3JIEKTP TOKM YTKa3unaca), kceHoH(Il) dTopna xocun 6ynaau.
Xocun 6ynran XeF, HU peakLMOH MYXHUTAAH YMKApHILU Ke-
pak, akc xonna XeF, 6unan F, 6upnukub XeF, xocun 6yaub
KOJIAAM.

KceHoH(1lV) dTtopua 114°C na cesunapnu gapaxa-
[a napyanaHMa#n cyloKjiaHaaMraH KaTTuk ydyyB4ad monaa; XeF,
onui yyyH Xe 6unan F, apanammacuuu 608 kfla 6ocum Ba
400°C na 6up Heya coaT UCUTHLL Kepak.

KcenoH(VI) dTopua xocun KMAHII YYYH aHYaA KaT-
Ta 6ocum (5—20 muur klla) Ba iokopu Temneparypa (200—
700°C) tana® KUNUHAOU.

XeF, paHrcu3 xarrtuk moaaa, 43°C paH okopuaa capras
b6ownaiau, 47,7 °C aa cyiokaaHub capuK paHIriu CYIOKJIUKKA
ainaHaau. XeF, HUHr cyBla rMApPONM3NAHMILM HATHXACHIA
XeF, xocun 6§naau. 'maponus nasom atrupunca, kceHOH(VI)
okcua XeQ, xocun 6ynanu. XeO, — nopTAOBYH, PAHICU3 KPH-
CTA/U1 MOALA, METAl MMApPOKCHANap OMnaH peakuuAara Ku-
pHIIKMO KCeHaTnap XOCHA KWiadH.

Ba(OH), + XeO, — BaXeO, + H,0

KceHatnap xyn xoccanapu XuxaTHaaH cyabdatiapra yxiangu.
Macanan, BaXeO, xynau BaSO, kabu cyBna €MOH 3pHitaH.
KceHoH(VY]) OnpukManapy Ky4aum OKCHANOBUHJIAPAMD.
JlekMH Xyaa Ky4ywind OKCHIUIOBYMiADp Tabcupuaa kKceHoH(VI)
Oupuxkmanapn kceHoH(VIII) Gupukmanapura aitnaHanu:

XeO, + 4NaOH + O; — Na, XeO, + O, + 2H,0

Na XeO, Hu HaTpHit nepkceHat ae6 atananu. Kcenon(VI)
Ty3/1apy acTa-CeKvH napyanaHub KCEHOHra Ba NepKceHart1ap-
ra AMccouMnnaHamm:

2BaXeO, — Ba,XeO, + Xe + O,

VIi1.4. KPUIITOH

Benrucu Kr, anextpoH kondurypauuscu KL M 45246, Ta-
buataa 6 Ta TypryH u3oTOMNAp apanawiMacH XONMaa TapKas-
raH. Okcuanauuniu gapaxacu +2 6yiaran 6upuMkManap xocmi
KWwiaau. AToM paauycu 0,198 M, kosaneHT paauycu 0,109 HM.
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Hounauuw noreHuuanu Kr —» Krt — Kr?* — xaropuaa 13,99
Ba 24,37 3B ra Teur.

KpunTtoH Oup atoMau, paHrcu3 Ba xuacus ras, [19,¢
K na kaitHamnau, |1 a cysaa 110 ma (0 °C) mukaopua spmii-
nu. CyBna Ba OpraHMK 3puUTyBuYMNapaa CHHruu (Kaarpart’
OMpUKMaANapuHU XOCHUA KuAnO IpUAH, YTapHHUHT Tap-

kubaapu Kr-5,75H,0,2,14Kr - 12X(X = ¢eHon, Toayosn),
2Kr - 17H,0¥Y (V... = CCl,, CHCI,, aueroH). Kumésuii 6uprkma-
napuaad kpuntoH(Il) ¢ropua Ba yHuHr xocunanapu KrF*SbE,,

Kr,F; AuF;, KrF'Ta,F)|, Mabiaym.

Kpuntou(ll) ¢Topua yrKkup XM paHrcu3 Kpuc-
Tann, 243 K naH wokKopuaa cybaumaumsira yypainau. HF na o3
apuian (~2 rma~'). By moanann —196 °C na Kr 6unan F,
HHUHT 3/1eKTP pa3psl TabCMPHIA XOCKJ OynaauraH atomap prop
opacuaary peakuusaa, 1000 K remneparypasa Hukens Kara-
NU3ATOPH TabCHPULA XaM ONHil MyMKHH. KrF, kuaaupuiran-
aa atoMap @Top XOCHa KMaub noprnaiau, CyBaa 3puraHiaa

napyanaHaiu:
2KrF, + 2H,0 — 2Kr +4HF + O,

OpraHuk Mogaanap 6ujiaH peakLMACH HaTHXACHAA alaHra
XOCHA KUIadH, AbHU XY[Aa KYYJM OKCHIUTOBYM XOCCacura ara.
Typau mopaanap 6MaaH OCOH peakuUMsAra KUp1ub, Teruuuim
MeTAJUIAPHUHI Ba METANIMACHAPHUHT 3HT IOKOPM OKCHAIA-
HHLI fapaxacunard ¢GTopvanapyHU XOCHUA Kunaaau. Jleiouc
KUCcnoTanapy 6unaH MCCHKJIHUK TabCUpHAA YHIOAMCH3 OynraH
Tysndpaa katmoH ( KrF*, Kr,F; xabu) Tapkubura kupaam.
Macanan, Kr*AuF; 47 °C aa AuF,, KrF' - MF; (M =Pt, Ru,
Rh) nap onauit Temnepatypaga MF, nap xonura ytaau.

Kpuntouuuur KrF,-XeF,, KrF,BrF; oupukmanapu mab-
nyM. KrF, Huur y3u atomap ¢Topra napyanaHyLlI¥ HaTHXacH-
na ¢propnosun Moaga cudarnaa Kysuavaad. by Mmonana Hagac
OJIMII MYANIapUHHU KyNAUPUIL XYCYCHUSITUIA 3ra. DPKUH Xosaa-
¥ KMNTOH 3J€KTP AaMIiajlapHH, ra3 paspal jaMnanapuHy Ba
PEHTreH HaWNapyUHHU TYIOUPHIL MAaKCaaMaa uutatunaau. 3Kr
M30TONYU «IOMLIOK» B-HYp OKMMKM MaHOau cudatuaa THOOM-

€1Taa Ky/U1aHHWIaau.
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ViII 600
METAJLJIAP
V1il.1. METAJUIAPHUHI YMYMHUH XOCCANAPH

. U. MeHneneeBHUHT 3/1IEMEHTAAD AaBpHUH CUCTEMACHUIaru
105 3neMeHTHHUHT 83 TaCMHK MeTaJU1ap TAaWKKI Kuaanu. Me-
TannapHuHr 12 tTacu s-anemeHTnaap, 33 Tacu d-aneMeHTiaap,
28 Tacu f-anemeHTnap Ba koaraH 10 Tacu p-aneMeHTNapaAMP.
p-3JIeMEHTNapaaH repMaHui, BUCMYT, MONMOHUMN, Kanaik me-
TAIMAC XOCCaNapyUHU XaM HAaMOE€H KWJIAAU.

MeTannapHHUHT y3Ura XoC XyCycusTnapy KyrnuaaruiapiaH
ubéopar. :

1. Xap KaHnait Metann y3ura xoc SANTUPOKJIMKKA 3ra, YyH-
KW yJ1ap EPYFIUK HYPHUHU CMEKTPHUHI KY3ra KYpUHYBYaH CO-
Xacuaa KanTapuilu XyCyCUsiTUra ara.

2. MeTannap UCCUKIMK Ba INEKTP OKUMUHYU AXILUM YTKa3a-
oM. MeTtannapHUHT 3neKTp YTKa3yBUYaH/IWUIK TeMIepaTypa op-
TUWY OUNaH nacasan Ba, akKCUHYA, KapLUWJINUIK TeMNepaTypa
opTyBH OHUnaH opranu.

3. Kynuuauk Metannap odaraarv wapovrtaa KpucTani
xonaraa dynaam, yrapHUHI KOOpAWMHAILIMOH COHU KaTTa KUM-
mMaT — 8 Ba |12 ra eTULIKM MYMKHUH.

4. Metannap 4yy3uayBuyaH Ba ICCUNIAHYBYaH Oynanwm.

5. Mertannap anexrpmycbat 3feMEHTAAPAUP, SbHU yaap-
HUHTI OKCHtapy KYNHHYa cys OunaH OMpukunb acocnap xocun
KUnagu.

Metannap Oy 6ewr xycycuarra 3ra 6ynuMumimnra acocnaHuo,
METAUTHHHI MYKM TY3WIHIIM XaKUIA MABIYM TacaBBYyp fipa-
TUII MYMKYH. MacanaH, Metannap €pyFIMKHU KanTapuil Xy-
cycusiTUra 3ra 6ynraHu yuyH, Xyla OnkKa MeTajul MjaacTUHKa
xaM wadbdod (tuHMK) 6¥nmainaun. byHra acocnaHub, Metann
Xyda 3uY TY3UJIMLITA 3ra el MyYMKHH.

MeTannapHuHr ocon aedopMaumsnaHMLIMra Kypa, ynap-
HHHI KPUCTAJUT MaHXapacy y KalJap MycCTaxkaM 3Mac, Kyd
TabCUPUAA NAHXAPAHUHT OUP TEKUCIIMTU YHUHT HKKUHYH Te-
KACAUrura HucbaraH OCOH XapakKarjiaHa OJaliM, AeraH Xysno-
cara KeJuiu MyMKHH.

MeTannapHUHT UCCHKJIMK Ba 3MEKTP OKUMHHH SIXLLUH YTKa-
3UIUH — 3apsaalaHraH 3appaJdajiap MeTaUl KpDUCTannapu opa-
CHIa OCOH XapakaTAaHMUIM XaKuaa MabiyMoT 6epaau. Huxo-
AT, METAJUIADHMHT 3JeKTPMYCOAT 3JIEMEHTIAap XyMAaacura
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KHPHUILUHA — BANCHT 3/IEKTPOHNAPHHHT METa1 aTOMHAAH OCOH-
rMHa YuKUO Keta OJIMIIMHMK KYpcaTaau.

by Oew xycycusaT oanMi MoadaiapHU «MEeTanl» €KH «Me-
TajuiMaciap» cMH@ura axpatuil yuyH acoc 6yna onaau, se-
KMH OAAMA MOAJANAPHM 1LYy Tap3aa rpymnnajapra axpartvil
YYYH yaap HIUTUPOKKIAA coaup OynaauraH Kuméeuu 60Franuw
mypuru acoc Kunud onnw adsan. lemak, 3appayasapu opacu-
da Memana 6oFnaHuwAU 000ull MOOOAAAPHU MEeMAanAap MHCyMAa-
cuza, KosaneHm 60 FAGHUWAY 000U MOOOANAPHU 3Ca MEMANAMAC-
AGp HCymaacuea KMpUTHIL MyYMKHH.

Onaunit Moananapiy OyHAal MKKM TYpKYMra axpaTuiu 6up
TOMOHAaAH MYTJaK Ba MKKHHYM TOMOHIAH HHCOH A TaB-
cucra 3ra. AifHM LUAPOUTAA ONAMIM MOAZANAPHHU METAIN Ba
MeTaJUIMaciapra axparta ojlaMu3, JIeKrMH 6ab3y ogauit Moaaa-
JJADHUHT «METAUIap» €KU «METAIMAc/ap» TYPKYMHTa KUpH-
THIHIUMA TalIKW LIAPOWTHUHI y3rapviuura OOrnuK Oynanu.
MacanaH, cypbMaHUHT 371€KTp YTKa3yBYaHJIWUIHM TeMIiepaTypa
OpTMiIM 6MNaH KaMasiaM, IUYHUHT YYYH YHH «MeTaU1ap» Typ-
KYMWIa KUpUTHIIAAH.

Viil.2. METAJUJIAPHHUHI HYKH TYIWINHIN.
«DJIEKTPOH I'A3s» HABAPHUSICH

1900 itmnga dpyne Taknud 3TraH «3/1eKTPOH ra3» Ha3apu-
sscura MyBouK, MeTasul MycbaT 3apsiaiy HOHAAp Ba yaap opa-
cHaa TapTUOCU3 XapakKaT KMJIYBUM 3pKHUH 3JIEKTPOHIapaaH nbo-
pat, Oy 3eKTpOHAAp ra3 MOJIEKyNaapura Xoc 6yiraH KOHyH-
napra 6yncydaau. lllyHra kypa, «3/1€KTpOH ra3» aramacu
kMpuTHiaraH. [pyae ¢pukpHuya, «3AeKTPOH ra3» y3UHHUHT «T€M-
neparypacus, «DOCHMH» B2 «3UUJIMIU» ra 3ra.

«DeKTPOH ra3» HUHI MeTal uyuaary 60cuMu MHHMIA0
atMocepa 6unaH ynuaHand. Macanad, 64 r Muc omataaru
wapoutaa 7,1 cM3 xaXXMHU 3ra/naiad. YHUHT Xap aTOMH GUT-
TaJlaH 3pKUH 3NeKTPOH bepca, 7,1 cM? Mucaard 3pKUH 3MIEKT-
poHaap coHu 6,06-10% ra TeHr 6Ynanu; OMHOOGApHH, «3AEKTPOH
ra3s HUHI 6ocumu, Menaenees KianeiipoH TeHr1aMacura MyBO-
duK (27°C ga): -

P = #RT _ 1:62360-300
\Y 7,1.260
ra TeHr oynanu.

Merannaa «31eKTpOH ra3» HHHIC 3UWIUTH XaM HUXO0ATIAA
karra: | cM? metasuiaa 1022—102 goHa 31eKTpoH 60p.

260

= 3100 atM=314107 kIla

www.ziyouz.com kutubxonasi



[yHxnai 6ynca xam, ofaTaard TeMneparypana 3JIeKTPOH-
nap MeTasi CUPTHAAH YUKUO KeTta oniManau, 4yHKH MeTannaa
3PKUH 3JIEKTPOHJApHU MycOaT 3apsiUlM MOHIAp KaTTa Kyd
6unaH TopTud Typaau.

MeTtannra taumikapuaaH 31eKTp MaiaoHu OepuiaraHuna,
INEKTPOHNAD TapTUOCHU3 XapaKaTUHU UYKOTUO MabiayM iyHa-
AUILAA CUIDXKUM Gownaiinmu. DaeKTpoHAapHHUHT Oy xapakaTura
MycOaT UOHAAp TYCKHHAUK Kunaau. TeMmnepatypa KyTapuiu-
iy 6Mnad UOHNAPHUHT TebpaHUl XapaKaTH Ky4danmubd, 1eb-
paHulll aMnaMTyaanapu kKarranawaau. LllyHna noHnapHuMHr
3JIEKTPOHNAp OUNaH TYKHALUWULI IXTUMOJJIMTY opTaau. byuHo-
GapyH, INEKTPOHMAPHHUHT MablyM HVHAIHII capu XapakaTH
KuiinHnawagu. bouikaya aiATraHaa, MEeTAUIAPHUHT 3J1EKTP
{YTKa3yBYaHJHUIA TeMriepatypa OpTraHuaa kKamasau. JlekuH
Hdpyne Hazapuscu, abconiotr Hoara AKUH TeMheparypanapaa
METaNN «yTa yTKa3yBYaHJIMKKa» 3ra 3KaHAUIrMHWU Ba MeETali-
JJAPHUHT UICCUKAUK CUFUMUHM TYLUYHTHpA onmManu. dpyae Haza-
pHACHIa Kypa METAUTHUHI UCCUKIUK cuFumu 37,7 X-monp™!
OVIMIIN KepakK 3AM.

JlekMH Kyn MeTajuiapaa MCCUKJIHUK CUFUM 25,1 X-monp™!
ra TeHr. SHAUANKIA Oy Ha3zapHusilaH «MeTa1apaa 3pKHUH 3/1eK-
TpoHNap 60p» nNeraH FosirMHa CakAaHubG KoaaH, XoJoc.

JI. IToanHr Ha3apHsCH.

Mauwxyp onum Jl. Tloauur 6ynnaH 6up Hewa Wu aBBal
6ab3u MeTaaAapHHHTI IOMLUOK, Oab3UJapHHMHI KAaTTHK Ba
NMUIIUKAUTHHA U30XJ1alll YYYH «BaIeHT OOFIaHKLLIAp» YCIIy-
bura acocsaHub sHru Haszapusa aparuimira mysaddak 6ynau.
by Hazapusra kypa aitHU METAJUTHUHT OUP aTOMH KYILIHHK aTOM
OunaH Oy atromnapaa MaBxyla OVAraH 3JeKTPOHAAp OpKalu
Oupnamnbé MycTaxKkaM CHUcTeMa XOCHUJI KHIMILIra WHTHUIAAH.
Hxxu atoMHu 6up-61pyra 6OFNOBYH INEKTPOHNAP COHM OPT-
raH capu METAJUTHMHI KATTHK Ba MUIUUKJIUTH, YHUHT 3UYIN-
', CYIOKJaHHIL Temnepatrypacu optud 6opaau. MacanaH,
KaIMH, HaTpuii, pyOuauUM Ba UE3HHAADHUHT aTOMJIapH ¥3apo
dakaTt 6GupruHa CUPTKH 31EKTPOHJIAPH OPKAJIH OUPUKKAHIN-
ru Tydainu 6ynap nact TeMnepaTypajiapAa CYIOKJaHaIMraH
IOMIIOK MeTtannapaup. CHPTKM KaBaTUAA MKKHU 3JIEKTPOHH
Oynran Kanbumit aH4Ya KaTTHK Ba MLIKOPHUIl MeTauiapra Kapa-
raHaa OuMp MyH4ya 10KOpMPOK TeMriepaTypada CYIOKJaHaaM.
JI. TlonuHr dukpuya, MacanaH, xap KaiicH XpoM aTOMH y3ura
KYIWHHU XPOM aTOMH 6unaH 60F1aHHILMN YU4YH 6 Ta 3EKTPOHHU-
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aaH ¢oiaanaHaau. Ly cababan xpoM Xylda KaTTHK Ba IOKOPH
TeMrepaTypana CyloKJaHaAUraH METAUULAUP. YHUHT aTOMIapH
O6up-6MpHn 6unaH Myctaxkam OOFlaHraH. Yaap opacuaaru 60F-
JAHUIL Xap KaWCH aTOMHMHT 6 Ta 3/1IEKTPOHM OpPKAJIM aMaira
owlaay. bu3 XxpOMHHUHI «MeTAUIMK BAICHTHUJIUTHU» IOKOPH KU -
MaTra 3ra jes OJaMu3.

DNeKTpPOHJap MeTannapaa 6up aToMaaH MKKHMHYKM aToMra
VTUIUYK XaM MYMKUH. Arap 3J1eKTpoHaap OMp aTOMIAaH UKKHUH-
Yy aToMra yrca,y 3AeKTPOHAAPHHK KaOya KMAMIU YUYH KKKHH-
Yy aTomaa Oy opbutasnap 6yauuun kepak. Mucon tapuka-
cCUaa MUCHH OonaiauK. MUC aTOMUHUHT TYKKKU3Ta (OUTTa 45-,
yyTta 4p- Ba Oewra 4d-) cuprku opburtaanapu 6op, bynapra
11 Ta 3nekTpOH XoinaHraH. by 11 Ta 351eKTPOH CaKKHU3Ta Op-
6uTanHu O6aHa 3TNG, TYKKU3NHYHN OpOUTAIHU Oy KOMAUPU-
wu MyMKUH. byHna 9 ta opbutanHUHr 6upu 6Y1U, yuyTacu yu
Xyt anexTponnap 6unaH 6aHa, 6ewra opburanra 6euTa ToK
3/IEKTPOH XoMHaawanu. byu opbutanHu 3ca KyuHH aTOMAaH
yTraH ssiekTpoHnap 6aHa 3tanu. buHoOapuH, MHUC aTOMH
KYUWIHHU aToOM OuaaH OUpUKHLUKM yYYH 6elluTa TOK JEKTPOHra
ara, bouwikaya aiTraHaa, MUCHHUHI «METAIJIMK BAICHTIMUIU»
6ewira TeHr. MUcaaH KEMMHIW 3AEMEHT PYXHHUHT TalIKU Op-
6utanuna 12 ta anekTpoH (34"4s%) 6op. Arap bynap xaM XpoM-
aary Kkabu cakku3sra opbuTanra XomiaHca, pyx aToOMUaa TYpTTa
TOK, 3JIEKTPOH Gopauryd aHukKaaHaau. eMak, pyxXHUHr «Mme-
TAUIMK BATEHTAIUIU» 4 ra TeHr. [y cababnu pyx Mucra kaparax-
Aa IOMLIOKPOK, MeTau 6ynnd, MucraH aH4a nacT TeMnepary-
pajza cyloKjJaHaau. PyxaaH KeHHHIY 2EMEHT — TAUIMHAHUHT
«METAN/IMK BAJIEHTIMIW» YUra TEHr. Y siHa XaM IOMILOK Me-
TaJLI.

[Toauur MeTann atoMaapH y3apo 60FaaHrasaa rubpuanam-
raH opOUTaNNap MIUTUPOK STHIUMHY XaM Ha3apia TyTaau.

JeMak, 3aMOHaBHil Haszapusiiap METal aTOMJAAPUHUHT
3JIEKTPOHNAp OpKanu Oup-OMpu 6unaH Kydau OOFIaHuLuNap
XOCHUA KUIULIUHKU IBTUPOD KHUAAIH.

«AHOPraHUK KMMEHHHT Ha3apUH acociapu» HOMJIK KUTO-
OMMH31a KhacTepiapia aHa WwyHAan 6oFiaHuwnap 60panru
0a¢H 3THUAraH.

MeTaanapHHHT TY3HJHIIH XAaKHAA 30Haaap
Ha3apHuACH. 30Hanap Ha3apusCH XaM MeTajjiapaa 3pKHUH
3NEKTpOHNap 6opauruuu 3sTpod 3tanu. by Hazapus acocu-
a Kynuaary Mynoxasajap €Taay: METAUTHUHT KPUCTAJLT NMaH-

262

www.ziyouz.com kutubxonasi



xapacuaary mycbat uoHnap 6up-6upunaH 6up xua y3oKAuK-
Ja Ba MabiayMm TapTH6® OunaH Xo#jaauiraHy yuyyH Oy uMoHsap
OUp xun 3nekTp MakaoH xocun Kunaau. Joumo xapakarama
OVAraH 3pKHH ACKTPOHAAp MycOaT 3apaain MOHNApra AKUH-
NAalITaHKAA AEKTPOHJAPHHHT NMOTEHLIMAT 3HEPrUsACH MUHMU-
MaJ1 KUAMAaTra apvisani.

byuna# Ba3uar ¢akKat merannapaariHa 3mac, 0aaku
KOTHIUMANApAa, METATADHUHT ¥33ap0 XOCUN KUAraH OUpHUK-
Manapu (MHTepMeTannuanap)aa Ba 6omka monnanap (6abn3u
ruapuanap, Kapobumnap, cuaMuuManap Ba 6ouikanap)aa xaM
aMasra owaam.

XapakaTyaH 3pKHMH J1EKTPOHIAp METAJNJAPHUHT 3JIEKTpP
YTKa3yBYaHJIUTHHH, PoTo3dPeKT XOAUCACHHM Ba IJTEKTPOKHU-
MEBHH XOCCaNapHUHH TYWIYHTUpaau. bab3aH 3pKHUH 3EKTPOH-
Jap XOJIATUHU «3JIEKTPOH ra3d» — OJJIMHA ra3 MojeKyaanapura
YXIWaTUAAAM. XaKMKATAa 3Ca NEKTPOHIap MUKPO OJ1aM 3ap-
payanapy 6ynuwuy TyQaiiu ylapHUHI KBAHT MEXaHUK XYyCy-
CUSITIAPK ONAMH ra3d KOHYHJAApHMHM KY/NAalIHU HHKOP 3Tadu.
IneKTpOoHAApra Xoc KOHYHUAT — [layau npuHuunura 6yicy-
HULWIK IHEPreTMK X0Narfapaa MKKHTadaH OpPTHUK IJJIEKTPOH
Xoinawa onMacauru (lyHaa xam $pakat KapaMa-Kapiuy CriMH-
ra 3ra 6yaraHd xojiaa) MyxuM axaMuAaT Kach ataau.

MeTtaiapHUHT 3JIEKTPOH TY3WJIHIUMHU BaIEHT DOFIaHULL
Ba MOJieKynap opOuTtanaap Ha3apMsiCcH aCOCHUIA TYLUYHTHPUILL
MYMKHH. MeTannapHUHT BAJIEHT NOFOHACKHAAru 3A€KTPOHJa-
PU KPUCTANTHHHI YMYMUIA 3HEPreTUK X0AaTHUIAA XOMnalwanu.
MkkuTa MeTann aToMU Oup-Oupura sKMHnawraHaa (MacanaH,
JUTHUH MOJIEKYNAaCHHHU XOCUN OyaulIKMaa yMyMUi MOAEKYJSP
opbutannap Xocun OYJIULIMHK ICAAHT) UKKHUTA SIHTH MoJie-
Kyasap opuburtannap xocun 6yaubd, ynapaaH 6upu 60rF10BYH
Ba MKKMHYMCH 3Ca OVIIALUTHPYBYMU XycycusiTra 3ra Oynaam.
MxkuTa 3/1eKTpOH 3Hepruscu nact 6yaraH 60FIOBYH MONEKY-
nap opburanaa xonnawaau. Kpucrasuumaru N goHa metann
atomnapu N 1a wyHaain MO nap xocun kunaau. Ynapaau 0,5N
KMCMHU IIEKTPOHJAp OMnaH UIIFON 3TUAaAHU, AHA 0,5N Kuc-
Mu Oy Konaau. By ukku xonart VIII.1-pacMHKUHT a Ba 6 uu3-
MAacCHIa KeJATUPHUATaH. ns- Ba (n—1)d-atomnapaaH xocua 6yiaraH
opbuTannapaan tawkun 6ynran MO nap 6up-Oupura xyna
IKUH B¥araH sHepreTuk xonarnapaa (ynapaa KVUiHM 3Hepre-
THUK CaTXJIapHUHT 3HepreTuK dapku 10-2% 3B ra skuH 6ynaan)
Xoitnawanu. by Bazuar metTauiapaa 3/1eKTPOHNAPHUHT «yMYyM-
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VHI.1-pacM. Merannap, MetajuiMacnap Ba ApHM§TKairuyiapaa 3HCPreTHK

30HAIADHUHT XONIAWHIN CXEMACH. a, B B2 ¢ — MeTa/llapAa BaNeHT (ocT-

KM KMCMH) Ba ¥TKa3rHy 3oHanap (YCTKHM KHCMH); A — ApUMTKa3sruwiap-

Aa; T — RHUINCKTPUKNApAaa.

NalluraHJMriHy» akc 3TTUPaaH, ABHU INEKTPOHNAp 6Yiu 3Hep-
reTMK XOJaTHH Iraj/laluy HaTuxacuaa 6Mp aToMIaH MKKHH-
Yy aTOMra VTHLIM MYMKHH. Arap TeMmmneparypa i0KOpualica
éKM TallK{d TabCUp HaTHXacHOa 3NEKTPOHNap 0OKopu 6Viu
IHEPreTHK KaBamiapra yTUIUM MyMKHWH (PaCMHHHT 6 Ba 6 Xon1aT-
napMHHU TakKocaaHr). Pacmaaru ¢-xosaTna yuyra 31eKTpoH na -
CTKMU TYyJAraH 30HaAaH IOKoOpuaaru yTKka3ruy 30-
Hara yrraHiurd akc strupunrad. Illlynaai Basuat T¥araH
soHa O6unaH ¥TKasrud 30Ha OpacHUlard 3HEpreTUK XoJaTiap
dbapky 6up MyH4a KaTTa 6y/iraHaa xam amanra owaau, AeKMH
yTKa3ruy 30Hara yTraH 3JIEKTPOHIAp COHM TAlIKHU TAbCUPHUHT
3HEeprysaAcH KaTra 6YMHIIUHKY Tanab Kunaam, €ku 6oukaya anT-
raHaa, 6yHaait xycycusarra 3ra 6yiraH Moaaanap SpHMyTKa3rHdy
xoccacura 3ra 6ynanu (d-xonar). Arap UXKH 30Ha opacuiaru
sHepreTuk ¢apk AE katra 6ynca byHnan mMonnanap H3onsTop
XycycusiTura ara 6ynaau, ynapaa TaKHKIaHraH 30Ha KMitmaty 2
3B naH karra 6ynaamn (pacCMHHUHI 2- Xonatu). SIpumM yTKasrny-
napna AE HUHr KMiAMaTH KMYMKpOK 6y¥naau. Moananapaaru
KY3FairaH 3/IeKTpoHAap coHH boabuMaH KOHyHHU (dopMynacu

n = n,E - ﬁ%) acocuia XMCcOOAaHMLUM MYMKHH.

SAxnuT MeTasn Oyaarnaary aroMaap y3apo MyHTa3aM XOM-
JIALM LUK HaTUXKAacHAa YIapHHHT KOOPAHWHALKMOH COHHM KYNUH4Ya
8 ra (xaxXMui MapkaziawraH Ky cuMMeTpusicu), 6ab3aH 12
ra (reKkcaroHal THFHM3 Xojutalurad Ba €KJap¥ Mapkasnallras
Ky6 CTPYKTypa) TeHr 6ynuwiu MyMKHH. byHaan BasusTnapaa
MeTaJUl aToMJIapy opacugary 60Fnap COHH HKKHM aTOMJIM MO-
JleKyJafarura KaparaHaa Kynpok 6ynaau, wy cabaau cucre-
Maaaru 3Hepruss MUHMUMYMH (€K OOFJIAHULIHMHT MaKCUMaJb
3Heprusici) aromsapapo macoca Karrapok OyaraH xonaTHH
tanab 3Tagu. MacanaH, Li, aa aromiap apo macoga 0,267 um
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oy¥nca, 8 Ta Li atromn 6unan Kypiuanrad 6urra Li aTOMMHUHT
KYIWHH aToMaapy opacuaaru Macoda 0,304 HM ra Tewr. byHna
6ortanuw 3Heprusacu 0,96:10-'°XK nan (Li, yuyyn) 2,9-10-1°
X raya (kpuctann xonaraard Li yyyH) opTanm.

Kyitnaaru aneMeHTAap ApUM-YTKa3ruuaap Xymaacura Ku-
paau.

B (AE=1,1 3B); C (AE=1,2 3B); S (AE=2,5 3B);, Ge (AE=1,1
3B); Si (AE=0,8 3B); P (AE=1,5 3B); As (AE=1,2 3B); Se (AE=1,7
3B); Te (AE=0,36 3B); Sb (AE=0,08 3B); J (AE=1,25 3B).

ATOM p=31€KTPOHJIAap COHHU OpTYBHU OMnaH AE HUHI KMii-
mMaTy Te3na yarapub xeraau. Kyiunaru xagsanga AE kuiimar-
JIapH Ba YTKa3ruy 30HaHUHT | ¢M? xaxmuaa 6yaraH 3j1eKTpoH-
J1ap COHH KypcaTUiraH.

AE, 3B 5 3 2 1 | 10,75] 0.5t | 0.
| cM’aarn anekTpok- | g5 1g-e | 102 | qov | 100 | 100 | 10
Nnap COHH

VIL.3. METAJLVIAPHHHT TABHATAA YYPAILIHU

Hoaup Metannap — OATHH, NMaaThHa, Kymyu (6ab3aH MUC,
Kanak, cuMo0) Tabuarna 3pKMH, AbHU TYFMA XO0Aa4a Yy-
panau.

MeTtannapHuHr acocun maccacu Ep koOuruaa Oupukma-
nap xonupa ydypaau. Cod MetannapHu CaHOAT MUKEcuaa
XOCHJT KMAMIL YYYH SIPOKJAM TaOMUit XOMalLu€ METaN1 pyaacu
HOMUW OMNAH IOPUTHAALH.

Pynanap kynuHya To3a OyamMaiau, ynapra 6€KOpUM XHHC-
nap — KyM, JIOH, OXaKTow Ba OoiukKaiap apainalirad oyaaau.
Xap KaHaal pylda Mura TylWHpUIMILIKIAH aBBajn Oekopuw
XHHCApAaH To3adaHWM, 6011Kaya aiTraHaa «6onUTUAMLLIN»
N03uM. bab3aH pyaanapHUHr 60MMTUATAH LIAKINA «KOHLUEHT-
par» Aeb atananu. Pynanap Typau ycyanap OMaaH, KynuH4ya
baoTaunon ycyaaa Goutuaaam.

Mctann pyglanlapyuHUHT OMPHHYU TYPKYMHU OKCHA PpYy-
Banapaup. byHra Temup pysanapuiaH KH3HJ TEMHP-
Tow (Fe,0,), Kyurup temuprom (Fe,0,-3H,0), mar-
HHTJH Teuup'roul (Fe,0)), amomnnnii pynacu —
6okcur (AL,O,.2H,0), Mapraneu pYaacH — MNnHpo-
JAW3HT (Mnos xanaﬁ pyaacu (SnO,), BHCMYT 0X-
pacu (Bi,0,) Ba 6owkanap mucon 6¥1a onaam.

Xyna Kyn MeTannap tabuaraa cynspranap xonuaa yypaii-
au. byHnawn pynanap onatna Ep nycTNOFMHUHT YYKYyppOK, KHC~
MHura Xxomnawran 6ynu6, ynapra cyB, KapOOHAaT aHTWAPHA,
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XaBO KMUCAOPOOM TabCHP 3TMaraH, WYHUHI YYYH yaap Oup -
JaM4M TOF XHHcaap aebd opuTuaaau. MHUCOI yuyH, MHC
konyeaanu (CuS-FeS) muc aaruporn (CuS), ku-
nosapb (HgS), Kypromun anruporun (PbS),pyx an-
aamMacH (ZnS) Ba 6omkanapHu Kypcatuil MyMKUH. bab3aH
Oup Heua MeTaNIApHUHT cyabpuanapy apanaul xoaaa yupab,
noAWMETAJUI pyaann Tawikun Kunaau. Onroit, Mapkasuit Ocue,
KaBka3, Y30k Ulumon Ba 6owka HoOxusinapaa MoJuMerann
pyaanap yupanau. bab3u Metannap xaopua, cynbdart, kapbo-
HaT Ba ¢ocdarnap xoauna yupaiau. MacajlaH, KAapHAJAAHKT
(KCI'-MgC1,-6H,0), cuapsunuunt (KCI-NaCl), romTy3
(NaCl), kaunnt (MgSO,KCI-3H,0), runc (CaSO,2H,0),
raasmen (ZnCO,) Ba H6owkanap.

Viil.4. METAJUIAPHUHTI OJIMHHULIN

PynanapaaH meTtanaap axpatud OJHWHUHT OMp Heva ycy-
an MaBxya. by ycynnap Kaittapuauil, TEpMHMK NapyajJaHuvil
Ba aAMalIMHULL XapaéHaapura acociaanral. CaHoaraa Oy xa-
PAEHAAP METALIYPIUSSHUHT TYPAU KYPUHHULUNAPDK — NHPO -
METANJYPFrHUs, THAPOMETANJNYPIrHA, 3AEeKTpoMe-
TAANYPrHALA amMaira owMpuiain.

Kaittapuiu Xapa€Hnapura KyiMuaaru peaxuusijiap MMUCOA

Oynanu:
. KanaitHMHT KyMuUp Ounan KaiTaprIMLIK:

Sn0O, +2C —» Sn +2CO
2. Pyx okcuanuur yraepoa(ll) okcna 6unaH KaiTapuavuiu;
Zn0O + CO — Zn + CO,
3. MonubaeH OKCHAHUHT Boaopoa OMaaH KaUTapuanLLIK;
MoO, +3H, —» Mo + 3H,0
4. TutaH XNOPUAHUHT HATPUIt TABCUPHAA KARTAPUIUILY:
TiCl, + 4Na — Ti + 4NaCl

5. Merann okcumnapHuHr Si, Al, Mg Ba 6olukanap tabcu-
pula KaHTapHUJIKLLIN:

3Mn,0, + 8Al - 9Mn +4AL,0, +Q

Oxupru peakumMsi aIIOMHBHOTEPMH A peaklisicy ned aTa-

Nanm.
6. MeTann MOHNAPHHHUHT KaTONAA KAHTAPUIMLLIN:
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Ni?* +2e — Ni

7. Hoaup MeTannapHUHI KOMMAJEKC OMpUKManapaaH Kai-
TapWJIHLLIN:

2K[Au(CN)2]+ Zn - K,[Zn (CN), |+ 2Au

TepMUK napuajaHull Xapa€éHnapura Kyiuaaru peakuus-
nap mMucos o6ynanm:

1. UupxkoHuin(1V) oamaHHHr yyrnaHraH sojibppamaa Tep-
MUK NapyalaHUILU:

Zr]l, « Zr + 2],
2. Hukenb KapOOHUAHUHT TEPMUK NApYANAHULLHK:
Ni(CO), - Ni +4CO

3. 'epmaunit(ll) HonMAHUHC IOKOPpU TEMNepaTypana nap-
YyaaaHUILUH:

2Gel, - Gel, + Ge

TepMmuk napuanaw wyau 6unad, 6ynapaan taukapu, Cr,
Ti, V, Nb Ba Ta kabu meTtannap xam oavHaau.

HuxosiTha TO3a METANA OJMIL YYYH MOIAAJIapPHU BaKyyMm/a
Xanaaw ycyauaaH ¢ponaanadHunanm.

To3za MeTana onuMiuna 3oHanap 0yiuaabd cyloOKnaHTH-
PHLL YCYAHU KYN KyadaHwnanu. by ycyn Mertannra apanawura
KYLIMMYa MOJAAHHUHI CYIOK Ba KATTUK METALIAa Typanuya 3pyB-
yaHJMrura acociaHrad. KynuHua, 6eroHa KywumM4ya CYIOK
MeTa/Ulaa sIXWM, KAaTTUK MeTaanaa 3ca eMOH 3puiau. Maca-
faH, WYp CYBHWHI COBHMIUM HATUXACUAA XOCHN Oynaamran
My3 Tapkubuaa ty3 6yamanaun. bynnau ¢ponnananub mertannap
KYLIMMUYa MOAa/1apAaH To3ajiaHaau. ByHUHF yyyH To3anaHu-
11U KepakK Oyarad MmerajinaaH tackuanap Tanépnab, y uHepTt
ra3 6unaH TYJAaTUAraH KBapil Haifra kuputunaau. CyHrpa ta-
€xya OMp 4eKKacuaaH Kusaupuaa 6opaau. Kusaupuiu yuyyH
IOKOPH 4aCTOTANM reHEepaTopra yjaaHraH FanTak MULIaTHAAIM.
TaékuaHUHI KU3AUPHUIAETraH KUCMHU CYIOKJaHaau, 6eroHa
MOAAalap Wy epra TyniaHaav, KU3AUpPYBUYM FAITAK CypuJra-
HUOA TAEKYAHUHT KYLIHK KUCMHU CyloK1aHanu. Kywumua Moa-
janap wy epra unrunaau. Fantak sHa unrapu cypuaud KyIWHH
KUCM CYIOKNaHTUpuaanu. Ly Tapuka KM3aupuil TRaEKYAHUHT
OXUPrd KUCMHra kKanap erkasuaub, raékyanaru 6eroHa moa-
JalapHUHT XamMMacy uMKapub obopunaau. Ly xapaéHHu 6up
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Ta€K4YaHUHT Y31 OnnaH oup Heuya 60p Takpopnad, Maxcynor-
HHU Sxwinaab to3anall MYMKHH.

Ku3aupui BocuTacu cudatuaa 3NEKTPOH — HYp JnaMna-
nap époaMuaa 3oHanap 6yitnab cylokJIaHTHpHIL yCcyau OunaH
HHOOUI, TaHTan, BoAbPpaM Ba OOLIKA METATAPDHU KyLIMMYA
momnanapaaH (Fe, Nb, Si, Cu Ba GowkanapaaH) To3anaiu
MYMKHH.

V1I1.5. METAJUIAPHHHT ®U3UK XOCCAJIAPH

Cumo6 Ba uesuinaH TalwkKapy Oapya Merannaap OAaTAaru
lIapoOUTaa Y3Ura Xoc SNTHPOK KATTHK Moasanapaup. Mertas-
NApHUHT PHU3UK XOCCaapH XYMJIACHUTa YJIAapHUHT ONTHUK, Tep-
MMK, MEXaHHK, 3JIeKTp Ba OoluKa xoccanapu Kupaau. Meran-
JIAPHUHT ONTHUK XOCCATApH — YAAPHUHL SATUPOKANUTH Ba Luad-
dod amacaurnaup. ANIOMUHUNA SXJIUT X0JaTAa XaM, KYKYH
XONMMaa XaM SATUPOK MeTawi, 6olika metannap 3ca ¢axkar
CUDTAYU KXIUT XOJaTaaruHa saATupok 6ynub, KykyH xonarama
ANTUPAMAKIN.

Kymyuw, nannagui Ba MHAWK 3HI KYN SATHPOKJIMKKA 3ra.
[UyHHUHT YyYyH XaM KyMyll Ba najuiaavi Ky3ry uiunabd yuka-
puwiaa Muatuwiaay. Kyn Merannap TYKKya paHr OunaH Ky-
MyUI paHr opacuaary tycra 3ra. ONTHH Ba UE3Mil CapUK, BUC-
MYT KU3FULL, MUC TYKNYWTH paHray 6ynanu. Mertain Oyrna-
PY €KM MOHNAPH AJIAHTAHU MabiIyM Tycra oysiiau. Macanah,
HAaTpHU# - CapUK, Kaaui - OuHadLua, CTPOHUUM - KU3UJT, Klb-
UMl - KOBOK paHrra 6yaitnun. by xoauca acocuaa crnekrpa
aHaNn3 ycyau sipatunarad. Epaary Ba koMHoTAarM Moananap-
HUHI aTOM CNEKTPJAAPHHU TEKILIMPHIL HATHUXACHAA yLIa MOAI-
JaTapHUHT KUMEBUMA TapKUOKU aHUKJIAaHAAM.

MeTaanapHHHr 30eKTpP YTKA3YBYAHJHTH.
bapua yTkasruunap MKKM rpynnara OyauHaau: 1) 371eKTpoH
yTKa3ruuynap (MeTaan Ba sipuMyTKasrdwiap), 2) HOH yTKas-
ruynap (3JeKTposnutnap). Meramiap Ba spMMyTKasrywiap op-
Kaau JJEKTp OKMMM VTTaHaa Xed KaHgaih KMMEBUM Y3rapuiu
coaup 6ynmaion. LLIyHUHr yyyH ynap OMpUHYM XUN YTKa3-
rHYNap Xymaacura KMpaau. neKTpoautiap (SbHH, UKKHHYHU
XU YTKA3ruynap) opKaiud EKTp OKUMM yTraHaa, anbarra,
KUMEBUIA V3rapuilu coaup 6ynanu.

MeTannapHUHr 371€KTp YyTKa3yBYaHJUTHU TeMIeparypa na-
caiuluy OuiaH opranu, HHUXONAT, MYTIAK HOAra SSIKUH TEM-
nepatypaga METANAIAPHUHT 3JIEKTP YTKa3yBYAHJMIH YEKCHU3
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KaTTa KMAMATra 3pviaay — Metana yra yrkazyByaH 6yaubd
KOJadH.

XaMma MeTajiap 3JeKTp OKMMHUHHK OUp xuina yrkasman-
au. lllyHra acocnaHun®, MeTannapHu 31eKTp YTKa3yBYaHIUTK-
ra Kypa Kyhuaard Katopra Xxouau MyMKHH:

Ag, Cu, Au, Cr, Al, Mg, Na, Ir, W, Be, Li, Fe, Hg, Bi

Metann 6eroHa Moaganap KyliMMyacuaaH To3ajlaHraHuMaa
YHUHT 3/IeKTp ¥TKa3yBYaHAMUTH OPTaiH.

MeTannapHHHT HCCHKJIHK VTKaA3yYBIYaHAHIH,.
MeTannapHUHT UCCUKAUK YTKa3yBUYAHAMUIH YIAPHHUHT 3JIEKTP
YTKa3yBYaHAUIY O6UNaH napajien paBvlina yrapaan. Bu-
aeMeH — @paHi KOHYHMra MyBoMK MeTannapaa UCCHUK-
JIMK YTKA3YBYAHJIMKHHUHI 3JIEKTPp YyTKa3yBYaHAMKKA HUCOa-
TaH JOUMUHN KaTTaiuk 6ynaunb, mertann tabuarura kam 60F-
NUK. MeTannapHu UCCUKAUK YTKA3yBYAHJIMUIK XUXATUIOAH
KyAuIary Katopra Tepuil MyYMKHH:

Ag, Cu, Au, Zn, Ni, Fe, Pt, Hg

MeTannap opkany UCCHKAUK YTUIUMAA XaM IAEKTPOHIAp
MIUTUPOK 3TAalu. Yaap KPUCTaNa NaHXapa MuMaa xapakatiaa-
HUO, UCCUKJIMK IHEPrUACUHH METAUTHUHI UCCUK KMUCMUIAH
COBYK KMCMMIa yTKa3amu.

MeTtannapHUHr MyXuM QHU3KK XOocCanlapura ylapHUHI Mar-
HUT XOccaslapH, MAACTUKIIMIK, KATTUKJIUTH, 3UYUTH, CYIOK-
JJAHMII Ba KaWHaLLl TeMllepaTypanapy KHpaiu.

ConuwiTupMa Maccacy 5 1aH KMYMK 6yaraH Metaulap e H -
ruea, 5 haH Katranapu oru p Metaanap aeiuunaamn. Cyrokna-
Hu Temneparypacu 800 *C aaH nact 6yaraH MeTannap ocoH
cywkKkananysual, 800 °C nan opTUK OynraHsapy KHHHH
CYWKAAaHYBYaH METAIap AcHHUIANMN.

MeTtannapHKHr 3appavanapu O6yr xonatuaa 6Mp aToMau
MoJieKynaiapaaH ubopar.

TeMup Ba yHUHT KOTULIMANApU Kopa mMeTaaaap aeb,
KOJITaH METanjiap 3Ca PaAaHrAH Metanaap aAed 10OpUTU-
nanu, ¢akar Hoaup Metamtap — Au, Ag, Pt, Ir 6yHra kup-
Manan.

V, Mo, Be, Jn, Zn, La, Nb, Re, Ge, Ga, Tl Ba 60iuka-
Jap HOAMp MeTannapanp. «Hoaup Metannap» ubopacu
lapTan 6¥aub, MeTann pysatapyHUHI KAaHYIMK TONMWIKIUH
Ba TO33a METaJUl aXxpaTud oMM YCYJUTADUMHUHT TAKOMMINALL-
raHjaurura 60rFiuK: 6up BaKThap «HOAUP MeTamm» neh Xxucob-
JlJaHraH THTaH 3HAUAUKIA Oy Karopra KUpMaiau.
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Vill.6. METAJUIAPHHUHI KPHUCTANIJ TY3HJIHILUHN

Hespan 6apua MeTtannap Kpuctann xonaraa d6ynaau. Me-
Tannap cywkK ¢aszana KpuctajanaHraHudza TYpP/AM LIAKIAAru
MaiIa MOJHKPHCTANAP XOoaHWra yraau. Maxcyc taxpubanap
épaaMuaa OMp Xxuia WaKNaarn KMpUK MOHOKPHUCTANAP XOCHI
KUIHL MYMKHH.

MeTtannap HUXOSTAA 3MY KPUCTA/1 CTPYKTYpasiap XOCHI
KUJaau. YIapHUHT Aespiu XaMMacH KyrWuaary KpucTaa nau-
Xapanapra Jra:

. Exnapn mapkainamran Ky6 namxkapa. KyGHuHr 8 Ta
yykkucuaa 8§ ta 3appaya, 6 Ta €éH ToOMOHJapuaa 6 Ta 3appaya
Typaau. Pb, Pd, Pt, Rh, Al, Ag, Au, Ca, Cu, B-Co, B-Ge,
Ir, Ni nap wy waknga KpucTajlilaHaau, Xap Kaicu 3appauya-
HUHT KOOpAMHAUHUOH cOHU 12 ra teHr (VIII.2-pacmMm, b).

NI

VIil.2-pacM. MeTannap KpHCTATA NaHXapaTapHHHUHE aCOCHI Typ/apH.

2. Xaxmu¥ mMapkasaamran ky6. duaroHannapu-
HHUHI KeculluraH xonuaa | ta 3appaua, KyYOHMHT YyKKWJapuaa 8
Ta 3appaya 6ynaau. Ba, Cr, Cs, a =Fe, B =Fe, K, Li, Mo, Rb,
Ta, W, V nap 6y waknna xkpuctauiaHanu. byHaa xap kaiicu
3appayaHUHT KOOpAMHAUKMOH coHU 8 ra TeHr (VII1.2-pacm. a).

3.Texcaronan mauxapa. Oarn OypyakyiM TEKUCIUK-
Ja eTTUTA 3appaua xo#nawraH 6yiacuH. Mapkasuit 3appaya
atpoduaaru 6 Ta 3appaya opacuaa XocuJ 6ynaauran yyra «uy-
Kypya»Jla OCT TOMOHJaH y4yTa, YCT TOMOHHIAH XaM yyTa 3ap-
pauya XounaHaau, XaMu O6yaub ypramaru 3appauya arpoduaa
12 3appaya 6ynaan. (VI11.2- pacwm, c). Be, Cd, o =Ge, a =Co,
Hg, Mg, Os, Ru, Ti, Zr nap 6y wakiga KpuctauiaHaau.
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Kpuctann naHxapaHHWHT y, €KH Oy xunga Oynuiuu MeTaul
xoccanapura TabCup Kunaaud. MacanaH, Kanait Kpucraniapu Uc-
CUKJUKHU OUp HYHANUIUAA SIXIWUKW, HKKMHYU UYHAAMLLAZ €MOH
yTkaszaau. Taiwky wapouT (TeMrneparypa Ba 60CHMM) y3rapraHaa
6ab3u MEeTWUIAPHUHT KPACTA/LUT NaHXapalapy KanTa Kypuiaaiu,
Oup waknaaH OowWIKa lAaKAra yTaau; yjap Xarro ajuloTPOMUK
lWaKA KYPUHULLUIADHHU XaMm y3rapTUupub obopaam.

VIIL.7. METAJUIAPHHHI MATHHT XOCCAJIAPH

bab3u MeTtannap AHaAaMAarHuT (MarHUT MaWAOHIAH UTa-
puaaaMraH) Ba 6ab3v MeTaiapnapaMarHu T (MarHUT Mai-
[JOHUra TOpTHUAaauraH) oynaaunap. AMaMarHuT MeTaiap XyMm-
Jlacura MMcC, KyMyull, OJITUH, pPyX, KaaMHUK, cuM00 Ba LUHMPKO-
HUH KHUpaaM.

[TapamMarHuT MeTanaap XyMaacura 3ca CKaHAMit, UTTPUHA,
JJaHTaH, TUTaH, BaHadW#, HUOOUM, TaHTan, Xpom, MOaAnUOG-
IeH, BoabdpaM, MapraHeu, peHWi, pyTeHUH, pOAHH, nasn-
aAaauin, oCMUHK, UpUAUA Ba NJaTUHA KHUpanu.

Temup, KoOanbsT, HUKENb PeppoOMArHUT MeTanaap o6yauo,
yJlap MarHMTra Ky4iy Ce3rupjuMK HaMO€H KHJladu.

BaneHT KOOMKYacCHAA TOK INEKTPOHNAPH OYIMaraH MeTan-
Nap AMaMarHuT, TOK 2JE€KTPOHra 3ra G6yjaraH Merainapaa na-
pPaMarHMUT XyCYCHAT Ky3aTHaaldu.

VIII.8. METAJUIAPHHUHT KUMEBHH XOCCAJNIAPH

MeTtannap yuyH KUMEBHI1 XapaéHaa ¢pakar MmycbaTt okcua-
NMAHMII AapaXaCUHW HAMOEH Kuauw xocaup. bapua metan-
JJAPHUHT OUPUHYU INEKTPOHUHU TOPTHUO OAMLU YYYH MOHAaA-
HHUIU NOTEHLMANK METa//IMACAapHUKHUIA KaparaHaa aH4ya nacr,
YAAPHUHT 3JIEKTPOHIAa MOWMJUIMIM XaMm XyAa KMUMK Ba 11y
cababny ynap KMMEBHIA XapaéHnapaa 31eKTPOH AOHROP-
JHK XOCCanapvMHU HaAMOWMIL KMiaaunap, yiaap ydyyH ¢akar
MYCOAaT OKCHANAHHII AAPAXKACHITHHA HAMOEHIOUP.

MertannapHuHr HUCOMH 3neKTpMaHDUIRANKIApH MeETalT-
MacJapHUKUIaH KUYUK Oynaranu cababnu mypakkab 3appaua-

napaa (Mypakkab aHMoHnapaa, Macanad, MnOy, Crzo;- €KH
aUKIOKOMMAeK Cnapaa, MacajaH, [Fc(CN)6]3* MychaT 3apsn

Mapka3u 6ynaau. Pakatr opanuMkK METa/Jl Ba MeTaiMaciaap
OPJIUFHUIa XOC XycycHsiTaapra 3ra 6yaraH yerapa 3/1cMEeHTIa-
pu (MacanaH, Sn, Sb, Po Ba wynapra yxwawaap) pacMaH
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MaH(PHUH OKCHIUTAHKULI Aapaxacura 3ra ae6 KapajlaauraH rua-
pHUANAp XOCHJl KMJACANap XxaM, yjlapaard KMMEBUil OOFTaHULI
OEeAPIUK KOBAJICHT XyCcycHusiTra 3ra 6ynaau. Mertannap 6una
MeTaJuiMacnap opacuia KeCKMH yerapa yrkasull KHHHH, 11y
cababan ukxuta OUp-6Mpura Kapuu BasusT 6yaraH xonart ydyH
KYHHAA CXEMaTUK paBHlLAA XOCCAJIapHU CONUIUTHPHLU Xaj-
BaJIMHU KEATUPAMM3.

VIll.1-acadean

Merann B2 METALIMACNAP XOCCANAPHAHHT KHMEBHH TascudH

Ne Xoccanap Mertannap Meranamacnap

1. |Oaamnit Mmoananap 3ap- [Metanauk (xa- |Kyrbau ékn Kytbcus xo-
pavanapu opacHaaru | THOH-3NEKTPOH) | BaneHT

6GoFnaHu

2. |Oxcnananni gapaxa- | Mycbar Mycbar éxu mandu
CHMHWHT KILUOPACH :

3. |TuapokcuanapuHuHr |[Mact okcuana- Kucaoranuk xycycusr
XYCYCHATH HHLLI AApaXacH

YuYH aCOCJIHK

4. | DnexTpuehttpan atom- | Ayx fAKKon Ky3ra TamnaHaau

nap:

—OKCHANOBYHI/IKK XOC-
CacCH

— KahTapyBunanK xoc- | Axkon kypuHaau | MeTtannapra nucbarau
cacH KYUCH3

5. |MakxcuHMan okcHaaa-
HMIL AapaxacKOary 3ap-

payanapM yuyu:
— OKCHANALU XOCCACH Kyunn Axxon xyara rawnaHaau
— KafiTapuw xoccacH | Uy Ayx

6. | Mandsuit 3apsanalrau
xonaa:
OKCHINALI XOccacH byamanau
KauTapHil xoccacu Kyn kyzatmnaau

Kyunu

lOxopuaa caHa® yTwiaraH xoccajiap MeETLIap XYCYCHATH
OunaH 60FNaHHUILU Y3rapub OOpHIl KOHYHHUATH KyiHuaaru xaa-
BaJi[1a aKC 3TTUPHJITAH.
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Kynuniuk Metamiap OQAMK L1ApOMTAA XaBO KHUCIOPOOM
OunaH peakuusira KUpMmn6 oKCUANApHHK, 6ab3naapu (MILKO-
pMi MeTansap, MMTHMAAAH TalKAapuU) 3Ca MEPOKCHUANAP XaAM
XOCHUN Kuaaau. Metannap 103acuaary OKCUA KaBaTHUHI Typ-
FYHJIUTH YHHUHI MOJSP XaXMHUHUHI METaM1 MOAAD XaXKMUra
Hncbaru (Y 'Y ) Karranurura 6orauk. Arap 6y Huc6ar | gaH
KaTrra Oynca, oOKCMA napaa MycraxkaM 6viub, MYKM KaBar-
JJApHYU OKCHANAHMLWIAAH cakKaaid onaau (MacanaH, Al, Ti, Cr),
aKC X0J/11a METa/L1 OKCHAM XMMOS XYCYCHUAAITHIA 3ra OyaManau.

bab3u Metasnap Boaopon, a3oT (IMTHH OAAMIA LLIAPDOUTAA,
MarHumM, UUMPKOHHUHU, radpHUN, TUTAaH — PaKaT KU3IUMAUPUI-
raHaga), ranoreHnaap, xanbkoreHnaap 6unaH ocoH (bab3uaapu
KU3AUpUMIIraHda) peakuusira KMpuilaguaap.

Cranaapt anextpoa noreHuranu —0,413 B nan manopuii-
poOK OynraH Metannap CyB TapKnbuaaH BOAOPOAHHU CUKHO YyH-
Kapanu. [MapoOKCOKOMIUIEKCIApHU CYBAA SIXIUU IPUNAIUTAH Me-
Tannap MIIKOP XOCHJ Kuiaaauaap. DIECKTPOKMMEBHM KyuJa-
HULU KaTtopuaa Boaopoaraya 6yiaraH Metauiap Kucjaopomiap
(okcuanoBuu xoccara ara 6ynamaran — HCI, H,SO,) Tarcu-
p¥Ia OKCHUUIAHAOHW, KYNMHYa aHKOH XOAMAarM KOMIUIeKcaap-
HUHTI Xocun 6ynuin 6yHra épaam OGepaam.

CyloNTUpUIraH HUTPAT KHUCAOTA KYIUYMIMK METANNAPHMU
aputaau. Iact BaneHTAH OUpUMKMANApHUHT KaTHOH XoJaaTuaa-
rv 6MpHKManapH, I0OKOpH OKCHIUTAHUILL Aapaxacura sra 6yarad
METATAPHUHT aHMOH KOMIUIekcaapy (Macanad, Re — Re 03)
XONUra YTKa3alM.

bab3n MeTaLap CYyIONTHPHUIraH HUTPAT KKUCloTana sixiuv 3pub
KaTHOH KOMIUIEKC XOCHUJ KMJICA XdM, KOHLUEHTp/iaHraH HUTpaT
KMCoTa yaapHu naccus xonarra yrkasaau (Fe, Al, Cr).

[TaccuB metannap (Au, Pt) HM SpUTHLL YYYH Ky4ynu OK-
cuatoByr HNO, naH Talmkapy uy METALTADHUHT CYB/a AXILUM
IpUNAUIraH auuROKOMILIEeKCAap (€KM DollKa XocHaaaap) XoCH
KWJIYBYM JIMTAHA apanauiMacy 6yraH apanaiiMa «3ap CyBH»
(HNO,+HCI) €kn 6owka cucremanap (HNO,+KF, cenenar
KUCI0Ta) OYAUILK Kepak.

Xap 6up merannra taBcugp GepyBuM GUprUkManap opacuaa
YJIADHUHT OKCULUIApH Ba M’MAPOKCUIUTIAPH ATOXMIA aXaMHUAT Kach
atany. boul rpynnavyanapnary 35ieMeEHTAAPHHUHT METAIMK XOC-
cajlap IOKOpPMAAH MnacTra Tywuit Taptubuaa optub Gopaam,
yJlap OKCHANZpHUAA XaM aCOCAKUK XYCYCUSITH OpTaau, yanapura

274

www.ziyouz.com kutubxonasi



XOC acociap XaM Xocua Kuaaauaap. Kywmnmua rpyninava aJe-
meHTaapuaa (I—IIl rpynnanapaaH tawkapu) 3ca 6y KOHY-
HUSIT TecKapy TapTubaa y3rapaau. d- Ba f~31eMeHTAAPHMUHT Xap
Oupuaa OKCHANAHULW gapaxacu optub OGopuiuu TapTHbuaa
OKCHUIUIAPHUHI acoc — aM(doTep — KHUCAOTA XyCycuUsiTaapura
YTUIUM Ky3aTunaau.

Merann HOHNAPMHHUHI paaAMyCH KaH4Ya KaTTa Ba 3apsiiM
KHYUK O¥yaca, Metann rMApoOKCUAMHUHI aCOCIAMK XOCCAacH
WyHYa Ky4au Oyiaau Ba aKkCHHua.

JneMEeHTJapHMHI ruapatnapuaa Kyira TauulaHaaurad
XonarnapaaH O6ab3unapura KMCKaya TYxTaaud yTaMu3: acoc-
JIMK XOoccajlapy IOKOpH OyjiraH MeTa/lapHUHI TMAPOKCHAIA-
pPH CyBAM 3pUTMasiapaa ¢akaT rMapamaHraHl akamaa — ak-
BAKOMNAEKCJAap KAaTHOHU Xoauaa O6ynaau. Arap KatTmoH
3apaau kKartra 6ysnca (opanaHK) MeTaanap) 3puUTMaida
aKBaKOMIUIEKC/IapAaH TAlLKAPH OKCO-KaAaTHOHJAap (Maca-
JJAH, BAHAXHJA, YPAHHJA, THTAHHJ Ba XOKa3o) X0JHu-
Aa, p- NEMEHTAP/A 3Ca U -KATUOHJIap (MacanaH, TUHOHMN
SO2+ cyabdypun SO; » AaHTUMOHHMJT SbO*, BucMytua BiO*)
X0N1uaa MaBXxya 6yaan.

MeTaaNapHHHT KYYJAHHIWJIAP KATOPH.

Xap KaHlai aKTHB META/U1 Y3uIaH Kypa NMacCUBPOK, META/UTHH
YHUHT Ty3U TapkubugaH cukub uukapaau. MacanaH, TeMup
¥3ura KaparaHaa naccus 6yiraH MUCHU YHHHT Ty3/J1apH TapKH-
6uaaH cUKu6 unkKapaau:

Fe + CuSO, — Cu + FeSO,

[IyHuHraek, arap KYprOLWKWH 3pUTMAaCcHra pyx MeTaau Ty-
IIMpUICA, KYPFOIIMH pyXra KaparaHaa naccup O6YaraHu yuyH
PYX KYPFOLUMHHHU YHHUHT TY3U TapKuOMaaH cMKuO ynMkKapaau:

Pb(NO,), + Zn - Pb+ Zn(NO,),

MertannapHuHr 6y xoccacura acocnanub, metannapuu beke-
TOB KyHuaaru Karopra XonnaraH:

Li, K, Ca, Na, Mg, Al, Mn, Zn, Fe, Cd, Co, Ni, Sn,
Pb, H,, Cu, Ag, Hg, Au By katopsa uanmaH yHrra TOMOH
METANJIHUHI MacCUBIUIMA OpTaAM; aKCMH4YaA YHIAAH d4arra
yTraHaa MeTAUTHUHT Oy XycycusaTH Kamasinu. By katop MeTan-
JApPHUHI KyuyJdanuHmaap KaTopu ned atanaav. by karopaa
TYPYBUM MeTaiap ULUTUPOKKAA a/ibBAHUK 3JIEMEHT scacak,
aKTHB MeTann MaHduit Kytd (aHod) Ba HOAUP MeTann Mycoar
KyTO (KaToa) Basudacuuu 6axapaan. MacanaH, CuSO, 3pur-
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Macura MUCHH, ZnSO, 3puTMacura TyluMpuirad pyx ounat
oupnawTpud SAkobu 3neMeHTHHU XocHa Kuiacak, Cu- Myc-
6at, Zn-maHdui Kytonu 6ynaan.

SeKTPOHJIAp PYXadaH YMKHO, TalUKHY 3aHXHUP OPKAJIM MHUCra
6opanu Ba 3putmamard Cu?* nonnapu 6unaH 6GUpUKUOG MUC
aTOMJIAPMHHU Xocun Kwiaau. Karoopma MHC yykaau, aHOAIa

3puraH pyx SO nonnapu 6uinaH 6upukanu. Skobu sneMeH-
THOA KyHuaary KMMEBUMR peakuus 6opanu:

CuSO, +Zn —> ZnSO, +Cu

YHUHT XxHcoOura 3fekTp Heprusick xocun 6ynagn. byH-
Oan peakUHsUTapHHHT XaMMacHIa XaM MacCHBIMK XOCCaCH KaT-
Ta O6ynraH MeTann MOHHM KanTtapunaau: 6y MeTa1 KaTod Ba-
3udacuHM YTakan, sbHMU 3NEKTPOHIAD Kabya KWiaau. AKTUB
MeTaNN OKCHIUIaHaau, OMHOGAapUH Y3umaH 3n1eKTpoH 6epud,
aHoA Ba3ucdacHHU YTanau.

VII.9. METAJUIAPHHHI' CTAHJAPT 3JIEKTPOJ
NOTEHLHAJLIAPH

MeTta/napHUHT aKTUBIMIHHU TaBCU ALl YYyH YAAPHUHT
CTaHAApT (HOpMaJi) 3AEeKTPOA NOTEHHHAANAPH KHUHH-
MaThapuiaaH ¢onnanaHunagu. Arap 6upop Metamn cysra €ku
TapKubnuaa Wy merann HOHM OYAraH 3puTMara TyLUMpHJICA,
MeTa1 OUNaH CYIOKJMUK Yerapacuia 3JeKTpod MOTeHLHal
Xocun 6ynaau; yHuHr cababu MeTasn MOHIapH CYBHUHT KyTOIH
MOJIeKyNalapura Toptuanb, MeTauianaH 3puTMara yrabouina-

LUUANP:
Me - Me"* + ne;

by epna Me mMetann, Me™ — metaut HOHU. BYHMHT HaTU-
Xacuaa MycbaT HOHNapHHUHT OMp KHCMHUHHU AYKOTraH MeTasi
OPTHKYa 3NeKTpoHaapra 3ra 6yaunb Konagu-aa, MaHpUHA 3a-
pPAMNaHAAU, METALT 103aCHIArd 3pMT™Ma KaBaTH 3ca Mycbhar
3apsaviaHaav. Merasuiaad a3pyuT™Mara ytraH Mycbat HOH1ap MaH-
¢uA 3apsaanaHraH Metajira TOPTUIaAW Ba METAJ CHUPTH
AKUHUIA XKOUMAHUO, KY I 3adexXTp KaBaT XOCHI KHIAAH.
ByHHMHIr HaTHXacuaa MeTasn GMnaH 3pUTMa opackaa MOTEH-
HUaap akvpMmacu ByXyara kenanH, Oy KuiiMar Mmerana -
HHHTI 3JeKTpoa nmoTeHnHaan aeb aranaau.

MeTanaHUHT 3neKTPOA NoTeHUnann — E apurmanaru me-
TaJU1 MOHJIaPHU KOHLEHTPAUMSCUTa Ba TeMIiepatypara 60FIHK.
by 6ornaunwt Hepucr popmynacu 6unan ubonananaau:

276

www.ziyouz.com kutubxonasi



E=E,+2303-RL.IgC

by ¢opmynana R — ra3z gommuitcu (8,31 X-rpagyc-!
moiab~'). T — MyTnak wkanagaru temneparypa, C — apurMma
KOHUeHTpauuscu, F — Qapagneit couu (96500 kynoH), n —
META/UTHUHT OMp aTOMU 6epanuraH 3JeKTpoHaap coHu. 20 °C
yuyH HepHCT dopMynacy Kyinaaru 1akjiHu onanu:

E=E, + 0‘?158 igC
Arap C=1 monbn—! ra Tedr 6ynca, E=E, 6ynaan. llemax,
MeTaJl1 HOHJIapH KOHUEeHTpauusacu | Moab-n~"! ra TeHr 6ynraH
METAJT Ty3u 3PUTMacura yiia MeTaUl TyUIMpHIACA, METaLI-
HMHT 3eKTpoA noteHuuanu E, ra TeHr 6ynaam, E, — me -
TANJAHUHT HOPMAN €KMW CTAHAAPT 3NEKTpPOA
NoTeHUUANAU ned IopUuTHIAAH.

Xap Kaic MCTATHHUHI CTAHAAPT MCKTPOA NOTCHUMANH MabIyM TEM-
nepatypafa MablyM KHAMATIA 3ra. MEeTA/UTHHHTI CTAHAAPT SACKTPONA NOTCH-
LUHANHHH §nyawl yyyH $wa metaan §¥3 TY3UHHMHr 1 monb-n~' 3purMmacura
TYWHPHIAAK Ba MOTEHUHANH MabayM O¥snraH HKKMHuYM 3neKTpoa OuiaH
OHpnawITHPHANG, OY HKXH 3NIEKTPOLIAH raibBAaHUK 3NIEMEHT Acanaan. Xocun
KHAHHIAH TANbBAaHUK INEMCHTHHHI MEKTP 10pUTYBYM KyuH (II0K) ¥nua-
Haau. CY¥Hrpa yHHHI KHAMaTHAAH doitnanaHnb, HoOMabiyM CTaHAAPT 3AEKTPOI
NOTeHUHAN XHcobnaHaaH, YYHKH ranbBaHHK 3IJIECMEHTHHHI 3JCKTP IOPH-
TYBYH KYYH Mycbar Ba MaHbH anexkTpoa noTreHUMAANAp alHPMacHra TEHT:

E = E, - E,

by epaa; E — ranbpaHuk anemeHTHUHr DIOK xuiimaru, E,— mycbar
ANCKTPOR NOTCHUHATH, E, — MaHHUA 3aeKTpOA NOTEHUMANK.

Hopman 3aexrpoa noTeHUKannapHH §n4alua cTaHaapT BOAOPOA eK-
TPOA MOTCHUMAIHK WAPTAH paBydiuga Hoara TeHr aeb xKabyn xunuHaau.

Cranaaprt Boaopon anektpoa taftépnaw ydyH H,SO, uunr rapkubuaa |
Moab-a~! Bogopoa HMoHnapyu Gop 3puTMara CHpTH IUIaTHHAa KYKYHHM OniaH
KONJaHraH nnaTtiHa aaexTpod tywupwaub, ydra 101,325 xlla 6ocumaa
BoAopoa raax 10bopub Typriaam.

InatvHara wTHATAH BOAOPOA HOHMADPH XYAIK METaNN 3AEKTpoATap Kabu
IpHTMara {raau:

H, =2H" +2¢

LLIyHHHr yyyH Bopopoa 6unaH TYHMHraH nnaTiHauy Boaopoa 3aeKTpoa aeb
Kabyn KHnui MymMxuH. Bogopon anextpoa yuyH HepHct dopMynacu KyRu-
jaruya é3unamu:

E = Eo + 208 1g(H°)

Arap [H*]= | monb-n~! 6ynca, E=E =0 aup.
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Boaopon 31eXTpoa Ba CHMHANAETrAH METAUIHHWHI CTAHAAPT 3ACKTPOAH-
naH ubopar ranbBaHBK dneMCHTHHHI IIOKuHu ¥avab, altHu MeTanauMHr
CTAaHAapT IACKTPOX NOTeHuManuHH OcBocura XxHcobiaid onamul. Amanaa
Kynalauk TYFAUPHIL MaKCanaMAa BOAOPOM 3NEKTPOA YpHUAA CTaHAAPT Kajlo-
McAb 3AcKTpoadaH dolinanaHunagy, YHHHT CTaHAAPT 3ACKTPOA NOTCHUHA-
au 0,282 BoabT (25°C aa), MacanaH, pyXHHMHF CTAHAAPT MAEKTPOA MOTEHUH-
anuuu ¥nyaw yuyH ZnSO, HuHT | MONb A~! KOHUEHTPAUHUANH 3PHUTMACHIA
pPYX NAACTHHKACH TYWHPHUAHO, Oy 21eKTpoa CTAHRAPT KaloMenb NCKTPOL
6unan TyTalwTHPHIAOH, HATHXANA

(-)Zn|ZnSO,[KCIJH,Cl,|Hg(+)

JaH uHbopaT raabBaHHK 3N¢McHT Xocwn O6ynaan. Taxpuba acocuaa 6y
aneMeHTHUHT DIOK kuitmaTn 1,042 BonsTra TeHrAMrK aHuKaaural. demax:
1,042 = 0,282 — E%

by epaa: E°x — pyXHHHI CTAHAAPT 31CKTPOA MOTCHUHAIH.

byuaan Eg = 0,282 - 1,042 = -0,76 Boabt xeanb yuxkaau.

Ly ycynaa Hapya MCTannapHHHI CTAaHAAPT INCKTPOA NOTeHUMANTaPH
Tonunran. VIll.3-xaaBanga 3Hr Myxum MeTa/UTapHHHI CTaHAapT 3JeKTpoa
NOTEHUKARIADH KCATHPWATAH.

MeTannapHUHI CTAaHAAPT 3JEKTPOI NMOTEHUHANNAPU Mab-
JIyM OyaraHunaH KeMUH, Xap KaHdan rajlbBaHUK 3J€MEeHTHUHT
SIOK kuitMaTHKM Xucobnait onaMus.

KOKopuaaru xansanna KeNTUPUIraH MeTaUIapHM CTaHaapT
3NEKTPOA NOTEHUHa/NapH yeuiuy taptubuaa 6up Karopra tep-
CaK META/JJIapDHUHT KYYNaHULIAPp KATOPU KeAUb yKukKaau.

VIIi.10. DJEKTPOJIN3

Ku3anpub CyioKTaHTUPUATraH 3IEKTPOAUT EKHM YHHUHT CYB-
Nlarv 3pUTMAacKH OPKAJu IJIEKTP TOKM YTraHuaa coaup Oyaanu-
raH OKCUMMUIAHWII-KAWTADUAWII XapaeHJapy 3JeKTPONH3
neb atanany. DNEKTPONIU3 Ha3apUACKHH TYLUYHHI KMIAKH 3Mac.
MabayMKH, Xap KaHOan 31€KTPOJUT 3PMTMACHIA KAaTHUOH Ba
aHWoHnap O6ynaan. KatuoH Ba aHHOHNAAP PUTMAAa TapTHOCH3
XapakaTr Kunaau. Arap aHa wyHaai apurmMara Mycbar Ba MaH-
duit anekTpoanap (aHOO Ba KaTod) TyWIMPUICA, IpUTMadaru
MOHJIap XxapakKaTH MabiayM TapTHOra Tyliaau: aHMHOHJIAp aHOA-
ra, KaTHOHJAap KaToAra TOMOH XapakaT Kuiagu. Karuonnap
Karoara 6opub, yHOaH 3A€KTPOH O/lald, aHHOHJIAp 3Ca Op-
TUKYa 3/IeKTPOHJIapHHY aHOoAra Bepaau; KaTolla KauTapwimill,
aHoANa OKCU/UIaHMI XapaeHu coamp 6ynann. Haruxana, anek-
TPOJIM3 MaxCYJIOT/IapH 3PKHH X013 axpanuﬁ YHKAOHU EKH y3apo
(EKM 3pUTYBYM OMIAH) KUMEBHMH peakLHUsira KUPULIAAM.
KynuHya, Ty3, KMCIOTa Ba WILUKOPJAp 3AEKTPOJU3 KWIHH-
FaHga, yiia Moasanap Tapkubura KYMpraH 3neMeHTIap axpa-
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Anexrpon AnexTpoa XapaeH E,. Boaer
Li*/Li Li* + e=Li —3,02
K*/K K*+e=K —2.92
Ca?*/Ca Ca?* + 2¢€=Ca —2.87
Na*/Na Na* + 2¢e=Na -2,71
Mg2*/Mg Mg?* + 3e=Mg —2.34
Al**/Al APt + e=Al —1,67
Mn?*/Mn Mn?* + e=Mn —1,18
Zn**/Zn Zn** + 2e=Zn —0,76
Cr*/Cr Cr?* + 3e=Cr —0,74
Fe!*/Fe Fe?* + 2¢=Fe —0,44
Cd**/Cd Cd?* + 2¢=Cd —0.40
Co?*/Co Co?* + 2¢=Co —0,28
Ni?*/Nj Ni?* + 2e=Ni —0,25
Sn?*/Sn Sn3* + 2e=Sn —0,14
Pb?*/Pb Pb2* + 2e=Pb —0,13
2H+/H, 2H* + 2e=H, 0
Sb?*/Sb Sb3* + 3¢=Sb +0,20
Bi**/Bi Bi** + 3&=Bi +0,22
Cu?*/Cu Cu?* + 2§=Cu +0,34
Ag+/Ag Ag* + t=Ag +0,80
Hg?* /Hg Hg?* + 2e=Hg +0.86
Au*t/Au Au’* +3e=Au +1,50
Au*/Au Au* + e=Au +1,70

aub yuKMacaaH, KaToaga BOAOPON Ba aHOAJa KMCIOPOA ax-
pann6 ynkaan. Macanau, K,SO,, KNO,, KOH, H,S0O, ka6u
MOAAANAPHUHT 3PUTMANIAPU 3NIEKTPOANU3 KUIWHraHga BOOO-
poA Ba KKMcaopod axpanub unkanu. ByHUHr cababu myHaakHy,
3PUTMana INEKTPOJINT HMOHNapu O6unaH 6upra CyB UOHNIAPH
(H* Ba OH-) xam 6ynu6, Bogopon HOHNApH KaToara, ruapok-
CWI HMOHNapH 3ca aHOAra TOMOH XxapakaT Kuaaau. Ulyuaai
KHAUO, KaToAra UKKH MOH. METAIA WOHM Ba BOAOPOA HMOHU
KeJUO HERTpanaHUIIM MyMKHH. bynapaaH xancu OMpUHUHT
aBBA1 HEWUTPAJNTAHMUIIMK YJAPHUHI CTAaHAApT MOTEHLHANHTra,
KOHUEHTpauuscura Ba 0ab3aH 3/EKTpOA KaHAanl MoaaanaH
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TaHEpaaHraHaurura 6orauK 6ynaaun. YMymaH, MeTan y3 3nekK-
TPOHNIADHHHU KaH4a OCOH 6epca, YHUHI MOHAApH LIyHYa KH-
iivH HeTpaaHaay. llly cababpaH, MeTa/UTApHUHT KYyWIaHHU I -
Jap Karopuaa BogopoanaH yanga typraH K, Na, Ca, Mg Ba
Al MeTauTapuHUHT OMPHKManapu 3JIEKTPOiN3 KWINHIaHIa Ka-
TOAAA ra3 XojaaTUAard BOAOpPOA axpanaub yukanu:

2H + +28 — 2H - H,

YyHKU Oy METa/TapHUHT CTaHAAPT NEKTPOA MMOTEHUHAIAPH
6uaH BOROPOAHMHT CTAHAAPT 3NEKTPOA NMOTEHLHANN OpacH-
na karra ¢apy 6op. Bogopon axpanub 4YMKKaH capy4 3puTMa-
Iarv CYBHMHI SIHIM MOJeEKyJlafiapy AuUccouMIaHaBepaim, 6y-
HUHI HATHMXACHUAA KaToA AKMHUIAA FMAPOKCHII HOHJIApH TYIL1a-
HUO, 3pUTMa HIIKOpUHA MyxuTra 3ra 6ynaau. llly ca6abau,
Ol Ty3XU 3PUTMACH 3JIEKTPOJAM3 KWIHHraHJa KaTol AKUHHAA
NaOH xocun 6¥nanu. Hatpuira HucbaraH uHepT 6y1raH snex-
Tpoanapaa (MacajiaH, NJlaTMHaZa) aBBajl HATPUHHUHT 3apsii-
CHU3JIAHULIM MYMKHUH 3Mac. ABBaJ BOAOPOA aXpaiub yuKaau.
JlekuH KaToa Harpuiira Huc6ataH uHaedepeHT O6yamaca, Ka-
TOAAA HAaTPHI aXpaiub 4yuKa ojaaM, MacajlaH, Ol TY3H IPUT-
MAaCHHH 3NIEKTPONH3 KHAKLAA KaTola cudaTtuaa cumob anek-
TPOI MULIAaTHJICA, KaTOAda HAaTpHil aManraMacy (HaTpui Mme-
TANUHHUHT cUMOBaaru 3pMTMacH) Xocun Oynanu.

MeTannapHUHr KyWIaHHMLIUIAD KATOPHAA PyX OMaaH BOAO-
poA Opacuaaru Metasut OUpMKMaNapHHUHT 3JIEKTPOAM3H Xyada
axoinb 6opaan. Macanad, pyx XxJ10pul 3pUTMACH 3N1EKTPOJIH3
KMJIMHIaHAa, Ha3apui XKHXaTAaH OJIraHaa, pyX axpaiub yuk-
MACJIMTH JIO3UM, YYHKH PYXHHHT CTaHAapT NOoTeHUuHanu E =—
0,76 B. BaxonaHku, Karoana pyx axpannb uukKaau. ByHUHr
cababu WwyHOaku, pyx 3JieKTpoana BOAOPOA aXxpannd YuKH-
K KUHUHAALUAAU.

TeMup, HUKeNb OUPUKMAIADUHUHT 3NIEKTPOJIM3UAA XaM,
Ly xoauca 103 6epagu. by xonaTHU yTa KyYYJdaHHm XOAH-
cacH aeb aranaau.

Arap 3/IEKTpPO/IN3 Xapa€HU MHAN(EPPEHT (NEKTPOIU3 Xa-
paeHura 6edapk) anexTpon, macailaH, rpadurT, iaThHa, on-
TUH Kaby MeTauiap HIUTHPOKUIA 0aH6 6opuica pyx OunaH MuUc
OPATUFUIIATA METAIN TY3NIAPH AJIEKTPOIM3 KWIMHIAHAA KaTOI-
0a TerHlUUTH METALT Ba BOAOPOA ra3u axpanud uukamu. Ynap-
HUHI MUKIOOpJAapH TY3 IPUTMACHHUHI KOHLIEHTPALIMACH, TEM-
neparypa Ba 60LIKa Xosar/apra Kapab y3rapyiuu MyMKHH.

MabayMkn, MaHQHUR HOHNAp, WY XYMIaaaH, THAPOKCHA
HOHJIAPHU XaM aHOA TOMOH XapakaT Kuaaau. Arap MaH(PHt HOH
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TapKkuMbuma kuciaopod 6ynaca, sbHM aHMOH KHCJIOPOMIH KHUC-
nota KonaMru 6yiaca (macanaH, NOj, SOi-, CO;” Ba XxoKa-
30), IMIEKTPOJM3 BaKTHAAd aHOAAA KHMCIOPOA rasu axpaiud
YuKagu. ByHMHT ca6abu ruapoKcH/ HOHJIAPUHUHT 3apAACU3-
JTAHULIUAUD:

40H™ - 48 - 2H,0 + O,

I'mapokcun HoOHAapH napyalaHraH capy CYBHMHI SIHIM-SHTH
MOJIEKYJlaNapy AUCCOLIMIAHABEpalH; HaTHXala aHOA AKUHHU-
Ja BOAOPOA MOHJIAPMHMHI KOHLEHTPaUUACH OpTHO KeTanu.

JlexH Tapkubuma kucnopon 6ynamaraH aHMOHAap (maca-
naH, ClI= Br—, S?-) anexTponu3 Bakruaa y3 3apssadHK HYKO-
THO, 3pKHMH Xoaaa (xiop, OpoM, OATHHIYTypT X0/AMAA) axXpa-
nub yukaau. bab3aH anekTpoau3 xyaa Mypakkab 6opaau. Ma-
cajlaH, cyabdaT KUCAOTAHUHI KOHUEHTPJAHraH 3puTMaapH
INEKTPOJNU3 KUIMHIaHAA, aHOANA KWUCAOpOA aXpaind yuk-
MacaaH, 6anku Mypakkab tapkubau nepcynbdat KUCIOTA
H,S,0, xocun 6ynanu:

2SO -2 — §,0%

SneKTpoin3 BaKTHAA OGMpnaMyyd Ba MKKHAAMYM XapaéHnap
6opaan. DneKTp TOKM TabCUPHUIA UOHAAPHHUHT 3JIEKTPOH OH-
PUKTUPHKO ONMIlL €KMU 3NEeKTPOH Gepuilu xomucacu Gupnamuu
xapa€Haunp. JIekuH KYnuH4ya, 6MpaaMumr XapaéH HaTUXacuaa
Xocun 6yaraH HelTpan 3appayanap MKKHJIaAM4M Xapa€Hra,
AbHU KUMEBHI xapa€Hra yupaiau. Macanan, HCI apurmacu-
HUHT JIEKTPOAU3NIAA KyiMmamard OMpaaMuyu Ba HKKHAAMYU
XapaéHnap coaup Oynanu:

bupaasuu xapaén NKxunamMun xapaén
kamodoa : H* +e¢ - H H+H - H,
anodda : Cl~ -€ — ClI Cl+Cl - Cl,

Cl, + H,0 = HCI + HCIO

ONEKTPOAN3 BaKTHAA COAMD OyiaauMraH MKKHJIAMYM XapaéH-
J1ap TYP/H MOAJdaapHU 3JIEKTPOKHUMEBHIM ycyn OunaH onutu-
a, METAUIapHHM 3aHraaulgaH cakiall yYyH 3aHrjiamMac MeTa-
nap 61aH rabBaHUK ycyada Koniawaa (HMKesalll, KaaMuii-

281

www.ziyouz.com kutubxonasi



naly Ba X0Ka30) KaTra axaMUsTra ara: MacajaH, Kkartoa cuda-
THAAa CUPTUra HUKEJb IOPUTHAMILN Kepak 6yaraH XMncMm, aHoo
cucdaTuaa 3ca HUKenb MeTaln onnHud NiSO, apuT™acu asex-
TPONKU3 KUAMHCA, KAaTOMa HUKeNb aXpainb YMKKaHIuruaaH
KaToOA CMPTH HUKeNb Ouian Konnanaau, aHoa 3ca 3pub NiSO,
ra aitnanaau. Hatuxana sputmanaru NiSO, HUHr Mukaopu
y3rapMmai KoJiagHu.

H30x aTuiaraH xonar 2/71€KTpo;iu3 XapacHWAaH METALIapHH
3pYBUYdH aHoadary KyliMMuaiapfaH Tto3anau (padpuHauunatu),
Katoa BasudacuHu 6axapaauraH MeTaul OyioM 103aCMHH SUITHU-
POK €KM KOppO3MsiRaH caKjail XyCyCUATHra 3ra OyjraH MeTaul
napgacy OuaaH Konjaaw Makcaulapyuia KeHr HiuiaTWiaau.

Viii.11. 3JIEKTPOJIN3 KOHYHIIAPH

DAEKTp SHEPrHUACH TAbCUPHAA BYXYAra KenaauraH KuMe-
BUI XapaéHJap YHYMH OunaH 31eKTp TOKK ypTacuhaa MUKIO-
pHit OoFnaHuI 6opauruHu nactinad 1836 iunma MHMIU3 ONH-
My M. @apaneit aHuknaan. M. @apaneit panra anexTpon, aHoA,
KaTol, aHHUOH, IJIEKTPOJMUT, 3JE€KTPOJU3 TYyLIYHYAJapHUHHU
KUpUTAH. by aTamanap xo3upra Kagap KyanaHunaau. Papanei
y3 Taxxpubanapuuy 6axapuiuga OMp Heya raibBaHUK 31€MEHT-
HHM KeTMa-KeT ynad, Oarapess XOCHI KMIAH,; SNEKTPOAU3
KMauLaa ana wy 6atapesaaH 3j1eKTp MaHb6au cudaruna doii-
NanaHau. Y y3 TEKWUPHILAAPH HATUXACKAA Kyiuaaru 3/eK-
TPOAN3 KOHYH/JApUHM Kald ITIM:

1. @apaneiinunur 1-KoHYHH. Iaexmpoaus saxmuda 37eK-
mpodoa axcpaaub vuxaduzan Mo00aHune MuKoopu 3pummadan
YmeaH IAeKkmp oKuMU MuKkdopuea myrpu nponopyuonan 6yasadu,

Arap 3AeKTpoaaa aXpainud YMKKAH MOJMAHUHT Macca MUK-
OOPHUHH M, ACKTP OKUMHK MHUKAOPHHH Q OUNAH, TOK KYUYHMHH
i, BAaKTHU T OuaaH mwuopanacak, PapaneHUHT |-KOHYHH
Kyiuaaruya €3unanm:

m=KQ=K-i't
Oy epaa, K — aliHM 31eMEHTHHUHT 3JIEKTPOKHMEBUI IKBHUBA-
JIEHTH, S'bHH 3PHUTMA OpKAIU | KyJOH 3JIEKTP OKMMH YTraHaa
axpannb YMKAAMraH Moaaa Maccacu.

2. @apanerHunr 2-KOHYHH. Aeap Gup Heua Jnekmpoaum 3pum-

Mmanapu opkaiu bup xun Mukoopoa Kemma-Kem YAAH2aH X0104
anexmp OKUMU YMKQ3UuACa, IneKmpoorapda axcparud wuKaoueaH
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MOO0ANAPHUHZ MACCA MUKOOPAADU Yila MOOOANAPHUHZ KUMEBUU
IKeusanenmaapuza nponopyuoran 6yasaou.

bup namuira AgNO,, ukkuH4yn nanwra HCL, yunnum
uauwra CuSO,, TypTuHuncura FeCl, apurmanapu conmHub,
Xap KaWcy uaviura 6Mp xun MoaganaH sicajraH Ba Oup xun
KaTTAIMKIArM UKKH 3JeKTpoa Tywupunuod, 6apya anekTpon-
Jnap 6up-6Mpu 6unaH KeTMa-KeT ynaHub anexTpomiapra aou-
MU 31eKTp OKMUMH Gepuica, cuctema opkKaiau 96500 kynoH
€KH 26,8 aMniep-coar 31eKTp OKUMHU YTraHaa OUpUHYW HANLL-
na 108 r kymyu Ba 8 r Kucnopoa, MKKMHYM Maviaa | r Bogo-
poa Ba 35,46 r xnop, yyuHyu uamwiaa 31,8 r Muc Ba 8 1
KHUC0pOoA, TYPTUHYM HaUwAa 3ca 18,66 r temup Ba 35,46 r
xnop axpanub yukaau. PapageitHUHT 2-KOHYHHU:

K = 58500 2

dopmyna 6unaH noaanaHaan. YHUHr OMPUHYM BA HKKUHYHU
KOHYHJIAPH YUYH:

_ i
M= 36500
noona keaub unkanu. by epaa, 3 — MOAAAHUHT KUMEBHIA K-
BUBAJIEHTU. DNEKTPOIM3 BaKTHIA aCOCHM XapaéHOaH TaluKa-
pPM TYPJM KYLIMMYa xoaucanap xaMm coaup oyauuwuu cabadbau
MabayM MHUKIOP JEKTP OKMMU OepuaraHaa snekTpolapaa
axpanub yMKaauraH Moana maccanapu @apaneit KOHyHaapu
OunaH xucobnaHaguraH MUKaOpAaH KaMpok Oynaau. LllyHra
Kypa, «3JEKTPOJN3 YHYMU» €KU «INEKTP OKMMUra HUcOaTaH

yHYM» (1)) JeraH TYLWIyHYa KUPUTHJIraH:

n=24.100%

mll

Oy epaa: m, — aMmanna axpainb YyMKKaH MOla MaccacH, m, —
Ha3apuii xucobnaHraH macca, AibHU:

— 3T
M = 36500

buHoGapuH:

n= mal—?:g -100% ra ara 6ynamus.
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VI11.12. METAJJIAPHHHI CYBIrA TABCHPH

bupuHum Kapawna H.H. beKeTOBHUHI aKTUBJIIUK KAaTOpH-
Ja BOAOpOMAAH yanra xoiylawrad 6apya metauiap CyBlaH
BOAOPOAHU CUKHUO YyuKapaau, AeraH xyjaocara Keaulll MyM-
KHH. Arap HediTpaji cyBia BOAOPOL HOHJIApH KOHLIEHTPALMSCH
[H+]=10-7 Monb-A—' AMrMHM Ha3apra ojcakK, IKOPHAaru Xy-
nocaHu 601Kayapok, Tabpudnauira Tyrpu Kenaau. YyHku Tosa
CYBra nJiaTHHa JIEKTPOA TYIWHMPHACA, XOCHA OynanuraH no-
TeHUMan Kuitmaty Hep HcT ¢opmynacura MyBopHK:

E =0+°in2|g10-’ = -041 B

ra TeHr 6ynanu.

Hdemak, MeTalapHUHI aKTHBAMK KaTopula KaaMHHOaH
Yyanra Xoiialrad MeTaulapriHa CyBAaH BOAOPOAHH CHUKHO
YyMKapa osiaau. AmManga mMetasuiap CyB OuiaH peakumsara KUHpu-
WHMIIKWAAH aBBal METAJUVIHMHI CHPTH OKCHA napiaiaH 0301
Oyauiumn Kepak, 6yHaai napaaHy 0ab3aH CYBHUHT y¥3U HYKO-
Tagu. MacanaH, cyBra KaabLUMH METAJ TalllaHraHUAa KyiHH-
Rary¥ UKKU peakuusi 6opanm:

CaO + H,0 — Ca(OH),
Ca + 2H,0 — Ca(OH), + H,

Temup Ba pyx MeTaiiapy CUpTUAAry OKCHA nNapiaHy oaar-
oary TeMnepartypana cys iykora onMaitau. LLIyHUHr yuyH Oy
MeTannap ¢pakar cys 6yru OunaH peakuusira KUpuila oaaim.
HMwkopu# Ba HIIKOpUii-ep MeTA/JIap odaTAaru TeMneparypa-
AAEK CyBlaH BOLOPOA YHKApalM.

VII1.13. METAJUIAPTA KHCJAOTAJIAPHHHI TABCHPH

MeTannapHMHr akKTUBAMK KaTOpHia BOAOPOANAH 4Yanaa
XOHlnawraH 6apya mMeTauiap KMCAOTanapaaH BOAOPOAHU CHU-
KHMO yMKapa onaau. Macanau:

Fe + 2HCI — H, + FeCl,

bab3aH MeTtann cupTuaary OKCHMA napiaa METaUTADHUHT KUC-
n0Taga 3puvwmra €épaaM 6epaau. MacanaH, MHUC CHUpPTHOaru
okcua CuQO xnopua kucnaoraga 3pUraHMaaH KeiuH MeTaul
SiHa XaBO KMCJAOPOAM TabCUPHIA OKCHANAHALU, XOCUN DyaraH

okcul sHa HCI na s>puitou:
CuO + 2HCI] - CuCl, + H,0
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[ynnain kunub, muc HCI ga apuiuHM 1aBOM 3TTHpaBepa-
an. By peakUMSIHUHT Te3JIMIM LWYHYaINK CEKUH Oynuim ca-
62611 YHH KMCKaA BaKT J1aBOMMUAA ce3ub 6yamanamn.

MeTallapHUHT aKTHUBJAWK KaTOpuaa BOAOPOMIAH YHITa
XOialiraH MeTaulap BOAOpoOa rajioreHuanap ounaH peakuuns-
ra KMpMILMO, yyKMasap XOCHJ KWiadM, MacajiaH:

2Ag + 2HJ —» Agl + H,

AgJ HUHT TYHHHTAH 3pUTMACHAA KYMYLI WOHNIApH KOHUEHT-
pauusicu 10716 monb-n1~! 6ynraHu y4yH, KyMyUWHUHE 3/1EKTPOA
NOTeHUHAJH:

E=08+2321g107" = -0,144 B aup.

HNemak, OyHnait lWapOUTAA KyMYLU METAUIAPHUHI aKTUB-
JIMK Katopuaa BogopoanaH OMp 03 yanra xownaHaau, Luy-
HUHT YuYH HJ naH BogopoaHun cukub ynkapa onaau. Boaopon
raoreHUwIapaaH G¢Topua KMCaoTa MeTaiap OMnaH aH4a cycT
tabcupaawaan. Cynbpua KUCIOTa aBBal CHUPTHUAAru OKCUA
OunaH peakuMsira KHpULLIAAK:

FeO + H,S —- H,0 + FeS
cYHrpa TEMUMPHUHI Y¥3HUra TabCUp 3Tadu:

H,S + Fe - H, + FeS

[lyuuHr yuyyH tapkubnma H,S 6ynaran cys Tabcupuaa Oyr
KO3OHJapy Ba Halnapaa METa/NIHWUHT eMUPHINO WlLAaH 4YH-
KMUIM Ky3aTUIaau.

MeTtamunapra cyjabgaTr KHCJIOTa TaAbCUPpHUIA XOCHN Oynaau-
raH MOIJTAPHUHI TapKUOU aiiHMU META/UTHUHI aKTUBJIMTUrA,
KMC0Ta KOHLUEHTpauuscura Ba Temneparypara 6ornuk. Cy-
IOATUPpHAraH cyabdatr Kucaora ¢paKaT BOAOPOARAH AKTHUB
6ynraH merasnnap 6unaH peakumsara KMHpUMno, ywa Metawu-
HHUHT cyabdaT Ty3M Ba BOOIOPOAHHU XOCHI Kuaaan. MacanaH:

Mg + H,SO, - MgSO, +H,

KoHuUeHTpnaHraH cynbpar KUHCA0Ta aKTUB (MIUKOPMHA Ba Kill-
KOpHit-ep) MeTajutap OMnaH WIMAKATAM paBULLUAA peakuusira
KMPHIIKUO, METALTHUHT cyabgaT Ty3u, BOAOpOA cynbdua Ba
follKa Moaaanap xocua Kuaanu. KoHueHTpaaHraH cynbdar
kucnora coBykaa Fe, Cr, Ni, Al kabu MeTtannapHu nNaccuB-
nafau, SbHH META1 CHPTHIAA METAJIHM CyNnbhaT KMCI0Ta Ba
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OOLIKA CYIONTUPHITAH KUCOTalap TabCUPHAAH XMUMOS Kuja-
IWUraH napaa xocun 6ynaan Ba HaTuxala METALUIHUHI Y3U
naccus 6yAnb Konaau. MacanaH, nacCMBAaHraH TEMUP XaTTo
MUC CynabdaT IpUTMAcHAAH MHUCHMU XaM CUKUO uuKapa oa-
ManIu.

KaitHoK koHueHTpnaHran H,SO, 6apya metannap Ounau
(xatTo Au Ba Pt OunaH) peakuusira KMupuiuaau. Y3rapysuaH
BaNIEHTAX MeTannap KoHueHrpnaurad H,SO, na sputunca, 6y
METAJUTHUHT I0KOPHU OKCHIUTAHHMIL Japaxacura ara OyaraH ou-
puxManapu xocun 6ynaau. Macanan:

2Fe + 6H,SO, — Fe,(S0,), + 35S0, + 6H,0

Pyx. aniomnuuit Ba marumuit KainHoxk H,SO, 6unan peakuusra
KUpULUraHMaa, 6y MeTaJlapHUHr cyabdaTtnapyaaH TaluKapu
H,S Ba SO, nap xocun 6ynanu.

HNO, metannap 6unaH peakuMara KUpULIraHuaa Xe4 Ka4oH
BoJopoa axXpanub yunkMmanau. byHuHr cababu Humana? Tek-

INMPULUNAPHUHT KypcaTUlliMya MeTala 3appavanapd NO; Ba
H* vonnapu 6unan TykHawrauuna, y NO; HOHAapura 3nek-
TpoHaap bepanu:

NOj; +4H" + 3¢ - N,0+2H,0

MeTasnapra HNO, Tabcup 3TTHpUAraHaa xocuin 6ynanuran
MaxCYJOTAAPHUHI TapKUONU META/UIHUHI aKTUBJIMUIUTA, KHUC-
J10Ta KOHLIEHTpauusacura Ba teMneparypara 6orauk. Hutpar
KMCN0Ta akKTUB MeTayuiap Tabcupuaa N,O ra aiinaHaan; Ma-
CajiaH:

4Mg + I0OHNO,; — 4Mg(NO,;), + N,0 +5H,0

CylonTUpuaraH HATPaT KMCAOTA MarHuii, Kanbuui Ba bolu-
Ka aKTMB MeTaj1ap OunaH peakuusra KMpMIUraHaa yua me-
TAUIHUHT HUTPAT Ty3¥ Ba aMMOHMI HUTPAT Xocua Oynanu,
MacanaH.

4Ca + 10HNO, — 4Co(NO,), + NH,NO, + 3H,0

Konuentpnanran HNO, naccus merannap OunaH peakum-
sifa KMUpHMIIraHaa HWTpat Ty3uaad Tamkapu NO, xam xocun
Oynagu, MacanaH: .

Cu +4HNO, —» Cu(NO,), +2NO, +2H,0

Cu +4HNO, — Cu(NO,), + 2NO, + 2H,0
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Cyiontupunran HNO, naccus metannap 6uiaH peakumsira
kupumiravaa NO xocua 6ynaau, MacanaH:

3Cu + 8HNO, — 3Cu(NO,), +2NO + 4H,0

Y3rapyByaH Bal€HTAM MeTaiaap HNO, bunan peakumusira
KUPHUIraHAa XaMMa BakKT MeTauiap Y3MHUHI MaKCHMMal OK-
CUIUTAHMIL Japaxacura 3pvuiaau.

VIi1.14. METAJUIAPHHUHT ACOCJIAP BHJIAH PEAKLIHACH

AKTHUBIKK KaTOpHAa BOAOPOAAAH Yanaa TypaauraH MeTtal-
NAapHUHT Dab3uyiapy MILKOP IPpUTMAjapyUiaH BOAOPOA axpa-
THUO unkKapa osaau (OYHUHT 3apypuii WIAapTH — METaL1 CUPTH-
Jarv OKCHJ napaa uillKkopaa 3pyByaH OyauilM 103uM). AManaa
UiIIKOop/iap 6uaaH peakuusra Kupviuaaurad Mertannap Al, Be,
Zn, Sn, Pb napaup. MacanaH:

Sn + 2NaOH + 2H,0 — Na,[Sn(OH), |+ H,

VIII.15. METAJUIAP BUJIAH TY3JIAP DPUTMAJIAPUHUHT
VY3APO TABCUPHU

AKTHUB METaN y3uaaH Kypa NacChB METATIHU YHUHT TV3H
3pUTMacuiaH cMKu6 uMkapaau. Macana:

Fe + CuSO,; - FeSO, + Cu

by xapa€éH OKCHUUIAHUII-KAUTAPUIULI peaKUHUSICHAUP.
MeTannapHUHI CTAHAAPT INEKTPOA NMOTEHLUKALIapY opacyaa-
rv aiipma KaHya Kartra O6ynca, Oy peakuusanap wyHya KartTa
Te3nuk 6unad conup 6ynaan. bab3aH akTUB METAN IpUTMaA-
0ar¥ TY3HUHT TMAPOAU3 MaxCynoTaapu OunaH peakuusira Ku-
pHILKO, BoAOpOA aXpaTnubd uMkKapaau.

MacanaH, arap ¢oaa 3pUMTMacura ajilOMHUHHUNA KYKYHH
Kyuwiniaca, BoAopoa axXpannd yuMkaam, YyHKM COAAHUHT TUA-
poau3 Maxcyaoryd NaOH 6unan Al opacuaa Kyinaaru peax-
L1sa dopanu:

2NaOH + 2Al + 8H,0 — 2Na|Al(OH), - 2H,0]+ 3H,
ViiL.16. METAJUJIAP KOPPO3IUACH

Kynunnuk metannap xaBo, CyB, KHC/AOTa, MILKOpP Ba Ty3-
JJApDHUHT 3pUTMA1apH TabCUpHaa eMupunaau. by xoomcakop -
PO3H A AeHUAaaM (JIOTMHYA corrodere — eMUPHUAKLI Cy3UaaH
kennb yuxkkaH). Koppo3us Y3UHUHT QUIUK-KUMEBIfIl TaBCH-
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du XHUxaTHaAAH UKKY XU OVnaau: KUMEBUI Ba INEKTPOKUME -
BUH KOppO3Hu1l.

KOppO3USAAHUHI KAMCH TYPUHHU COOMP OYNHUILLIM METATHH
Kypwab TypraH Taluky Myxutra 60FaIuK. MeTtauira Kypyk, ra3-
nap (MacanaH: KUCRopoa, cyabdua aHrHaApMAa, BOAOPOA CYyJb-
¢dua, ranoreHnap, KapboHat aHruapua Ba X.K.), 3JEKTPOAUT
BynMaraH CylOKJMUKIAp TaAbCHUP ITTAHIA KHMEBHH KOppo-
3uA coaup 6ynann. by xoaMca anHMKCA I0KOpH TeMnepaTypa
wapouTuaa kyn yupaitnu. LLIyHUMHT yuyH J METaINHUHT ra3l
Koppo3xnsacH aeb xaM atanaau. ['a3 KOppo3nsacH, aitHUKCA,
MEeTaJIJIyprusira Karra 3apap kearupaaud. Temup Ba nynar Oy-
IOMJIAapPHH ra3 KOpPpO3UACUIOAH CaKJall YYYH YJaPHUHI CUPTH
aJIIOMUHUH OMJ1aH KONJIaHaY.

Cy1oK EKWIFWJIap TabCUPKHIA BYXYAra KeJaAUraH Koppo3us
XaM KMMEBUM Koppo3us Xymiaacura kupaau. CyloK EKWIFUHUHT
acocui TapKMOMUHN KMCMJlapu MeETaljlapHU KOPPO3UAJIAH-
TUpMaNHau, NeKHH HedTb Ba CYpKOB MOMNJapU Tapkubumaru
ONTHUHIYTYPT, BOAOPOA Cyab¢pHA Ba TapKUOMAa OATHUHIYIYpT
OyaraH opraHukK MOAfalapHUHI MeTajfaapra TabCUpU HaATH-
xacuaa syxyara keaaau. CyBCH3 LIapOUTAArMHa 6y Tabcup
HaMOEH 6¥nanu. CyBaa 3ca 3MeKTPOKUMEBH I KOPPO3UAra ai-
JJaHaau.

Cod xuMéBmit Koppo3us HUcbaTaH KaM yuypainau. Meran-
Jlap, acOCaH, 3JIeKTPOKMMEBUH Koppo3us Tydainu eMmupuia-
IH. DAEKTPOKUMEBHUM KOppPO3Ns MeTaUlla MaXaiIMi rajabBa-
HHUK 3IEeMEHTYAapHHUHT XOCHJI OYJIMILIM HAaTUXKACKUAA BYXYAra
Kenaau. byHaait ranbBaHUK 3IEMEHTIAPHUHT XOCHA OYIHILIN-
ra ca6a6: 1) xyn Metannap TapKkubnaa KymrMmMua xonauaa 6oiuka
MEeTaJUIapHUHT OYIHIUM, 2) METAJUTHUHI XaMMa BaKT CyB, XaBO
HaMH Ba 3NEKTPOJIMTIAP KYPLUOBHAA TYpUIUUAMp. MacanaH,
HaM XaBoJa TeMupra Muc 6ynakuyacu rernd TypcuH. byHaa raab-
BAaHHK JJIEMEHT XOcHUa Oynaau (TeMyup — aHOA, MUC — KaToj
BasudacuHu yranau). Temup anektponaap 6epub okcuanaHa-
aU:

Fe — 2€ + Fe*

By 3nexTpoHiIap KaTod CHPTHAA XaBO KMCAOPOAUHU KaiTapaau:

0, +2H,0 + 48 — 40OH"
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Fe?* nonnapu OH~ uoHnapu 6unan 6upnkn6, Fe(OH), Hu
xocun Kuiaanu, Fe(OH), sca xaBo xuciopoan sa HaM TabCH-
punan Fe(OH), ra ainaHaau:

4Fe(OH), + O, + 2H,0 — 4Fe(OH),

Hatuxxana TeMup Koppo3usara yypaniau. Arap Boaopon HOHAa-
pu MV OYaca, TeMUpAaH YHUKKAH 31EKTPOHIAp XaBo4aru K1c-
JIOPOAHH KaikTapMaciaH, BOAOPOA HOHNApHHM KauMTapaau:

2H* +2e - 2H - H,

by xongma xaM TeMHUp OKCHIIaHaBepalM.

DHAN NYAATHUHE KOPPO3USUIAHULLIWHM KYypuO ynkamui. Ham
XaBoJa nynaraa xaM raibBaHMK 3JIEMEHTAap MaBxya Oynanu,
YyHKM Nnynaraa xamMmma BakT ueMeHTUT Fe,C kyumnmyacu 6ynaan.
[1ynat 3/eKTPONMUT IpUTMACH KYpLUOBHAA OyaraHuaga, TEeMUp
aHOI Ba LIEMEHTHT 3ca Katod BadudacuHM yTaihau. byHnan
rabBaHUK 3NEMEHT HULIAaraHWAa 3eKTporiap remupaatn ke, C
ra TOMOH XapakKaT KWjaau Ba YHUHI CHPTMAArH KMUCJIOPOA
ounaH cyBun OH~ voHnapura ainantupanu: H* nonnapu aca
H, ra xanap kairapunaau. [1ynart Tapxnﬁnnam temMup OH-
uormap ounan 6upukub, Fe(OH), ra, cyurpa xuciaopon sa
Ham Tabcupuaa Fe(OH), ra aﬂnauann Hartuxaaa nynar Kop-
po3usIaHaAU.

Temup Kanaitra terud Typca, KOppo3us TeMHp MKCra Te-
ru6 TypraHsarura KaparaHga CycTpok COaup Oynaau, TeMup
pyxra Terub Typca xeu 3aHrnaManau, YyHKM TEeMHP pyxra Kapa-
raHia nacCHBPOK, METALLAMD: INEKTPOJIUTIAP HLUTHPOKHAA PyX
OuAaH TeMHUP XOCHA KWITMAH TralbBaHUK 3JIEMEHTAA PyX — aHOI,
TeMHUp — Kartoa Ba3udacuuHu 6axapanu. Pyx cuptuaan Zn?*
Howiap axpanub yukaam. Yaap spurmanaru OH- vounapwu
Gunan 6upuxn6 Zn(OH), ra aitnaHaau.

VII1.16.1. Merannapun xoppo3Haaan caKaam

MeTtajutlapHH KOppO3MALaH CakJjall yyyH OMp KaH4ya Tal-
6upnap xypunanm:

1) Merana cupTHHE OomKa Mera Onnan xomwiam. by Mak-
camla MWINATUIAAMIAH METAJUIHHMHI CTAHAApPT 3eKTpoA Mo-
TEHLUHAJIM METAANAPHHUHI AKTUBIMK KAaTOpulAa KOppo3HusldaH
CaK/laHHIUK KepaK OyaraH MeTaTHHKUIA KaparaHaa MaHuii
KUHAMaTra ara 6yauwm no3uM. MacanaH, TeMUpHM pyx OuiaH
Kornjail (aHoa xomnam) HUXOATAA KaTTa doiaa KeaTUpanw,
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YYHKHM TEMUP OVIOM YHUHT CUPTHHH KONJIaraH pyxXHUHT XaM-
MACH TYraMaryH4a eMUpHJIManaH.

TemupHH Kanai OuaaH KoniaaraHuMM3da KaTon KO-
aAamara sra 6ynaMu3s, YyHKU KOTUIOBYM MCTA KOMJaHYB-
YW METaNra KaparaHaa naccuspok. Karoa konaaMaHuHr 6u-
poOp XOHU Kyuca, XUMOA KWJIMHYBYMU METai1, ibHH TEMMUD
Xylda Te3 WILAaH YMKanu;

2) MeTanaHH MeTaaa Oyamaran mMoaaaaap
Ouian Kxonaaw. MetannapHuHr CUPTHHHU NaK, 6YEK, pe-
3MHa, Te3 KypuMawWauraH MuHepan Mo#iaap (CONUAON, TeX-
HUK Ba3enuH) OuaaH Konaaw, aMai OunaH KOomnjaail Ba XoKa-
30/1ap METAUTHY KOPPO3UsilaH CakKIaiau;

3) Meraanapra TYpan Kymnmuaiiap kHputHm. Oaaraaru
nynarra 0,2—0,5% Muc Kymniu 6unaH nyJaTHUHT KOPPO3Hsi-
ra HucbaTaH MyCTaxKaMJIMTMHU OMIMI LIApOUTAArUra Kapa-
raHaa 1,5—2 maprta owuupuil MyYMKUH. 3aHrnaMaiaurad nynar
Tapkubuna 12% ra kanap xpom 6ynanu. by xposm naccus xonaraa
OYyNU0. NYAATHUHE KOPPO3UAra KapluUaINruHy KyyanTupaiu.
[Mynartra Hukens Ba MoAUOAEH KYlLIMAraHWAA YHUHT KOPPO3UAra
yHaaMAMNAUrY siHaga optanv. Tapkubuaa 18% xpom Ba 8%
HUKe b 6YAraH nynart xeu 3aHraamManiau,

4) MeTanss CHPTHHH KHMEBHH OHpHKManap
Ouaan Konaaw. Maxcyc KUMEBHIt amanaap V¥Tkazunb, me-
TaAd CUPTHUHHU KOppo3usAra uugamau OupUKManap napaacu
Ounan Konnain MyMKyH. byHaai napaanap — okcuanu, doc-
daTau, xpoMaTau Ba X0Ka3o napaaiap HoMU OuaaH atanaau,
ynap 6up Heua cuHdra 6ynnHann. Meraan cuprvaa Kopposusra
UMJAMJM OKCUA Napaa XOCWJI KUAHKIL XAPAEHU OKCHAHP -
Aam aenunanu. Merana 6yloMHH OKCHAUPIAWIHKUHT Y4 YCy-
JIK MaBXYA:

1) metann OGylOM CUPTH IOKOPU TeMIepaTypada OpraHuk
Moaaanap OMnaH OKCUANAHTHpPUAAAM («KOPaHUTUpHNAAMU»,
«KYKapTHpHJIan» Ba X0Ka30);

2) MeTtann 6yioM OKCHANOBYM MOMIAAAPD MLWITUPOKHUAA
(MnO,; NaNO,;K,Cr,0, kabn) KOHUEHTpAAHTaH HILKOD 3pHUT-
Macu OMAaH CYIOKJIMKHUHT KaiiHall TeMnepaTypacuraya Kus-
OUPUAAAM;

3) metann 6yroMHU OHPOp SNEKTPOIUT IPUTMACUAA AHOA
KyTbra xoi1ab anexkTpoan3 yrkasunanu; 6y XapaCHaHOAKHp -
Aam gedunanm.

[TynaTt 6yioMnapHu okcuaMpaw HaTUXacuaa xocun 6yna-
AMraH XMMO$l Mapaa acocaH TEMWPHUHI MATHUTAW OKCUIHM
Fe O, nau nbopar 6ynann, y HUXOATIA 3UYIAMP.
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MeTtaan OyioM cupTHaa pocdartam xuMos napaanap xocui
KWAULW yuyH Oyromra pocdat KUCAOTAHUHT TEMHUPAU EKU Map-
raHewWwn TY3AApMHUHT KAaWHOK 3puUuTMacu OunadH vwnos Oe-
puiaay. Hatuxana MeTalTHUHI CUPTHU XKyaa MyxTa Ba cyBaa
apumaiaurad ¢ocdar napaa dGunaH KonnaHaau.

VII1.16.2. Koppo3xusiuur aKTHBATOPNAPH BA
HHIHOKTOpIADH

Koppo3usi XapaéHUHUHT Te3NTUTKra apyTManapiaa 6op UoH-
nap, spHu H* Ba OH- MoHnapu KOHUEHTpauMUsiCH, 3pUTMa-
HUHT pH KuimaTy Katra Tabcup 3taau. Macana, 3purMmana
H* 1oHnapu KOHLEHTPALIMACH OpTCa, KOppo3us Kyyasiau, OH-
MOH/1IaPH KOHLUCHTPAUUSICUHUHT OPTHIUY TEMUPHUHT 3aHIAa-
LUMHK CyCaUTHpaaM, AEKUH ruapokcuanapu amgorep xocca-
ra 3ra oyaran metannap (Zn, Al, Pb) HUHT KOppO3UsiCH OpPT-
raHga Te3alanu.

Koppo3usH# Te31aTyB4Y¥ MOLLAUIAp KOPPO3IHOH AKTH-
BaTopaap aeb6 aranaau. bynapra ¢ropuanap, xaopuiap,
cynbdarnap, HUTpaTAap, KUCMaH OpoMuAa Ba Moauanap Ku-
paau. JleHru3 cysuaa xaopuanap Kyn 6yaradHu yuyH Merainap
Oy cyBaa Kya CyBMAArura KaparaHna Te3pok 3aHIIanau.

Koppo3noOH MyXuTra Kywuiaranuiaa MeTaljlapHUHT KOpPpoO-
3USAICMHU CYCAWTHUPAAUraH MOANa1ap KOPPO3IHOH HHIH-
OuTopaap aebd atanaam (noTuHYa inhibeo — TyxTaTHL CY3K-
IaH ONUHraH). Yaap xXymaacura aMuHnaap, MOYeBHUHA, THOMO-
YeBMHa, cynbduanap, anbaervmwiap xpomaraap,. docoarnap,
HUTPUTJAp, CUIKKATNAAp Ba XO0Ka3onap kupaayu. MacanaH, te-
MUPp €U nynaT Tywmpuiarad cysra 0,3—0,4% Na,CrO, kywun-
ca, KOppO3usl TE3JIMIH Ce3unapiy aapaxaga nacaaau. Cysra
rexcamerapochar (NaPO,),, NaNO, xamna Na,SiO, nap
KYWHWAraHKAa XaM TEMUP Ba MYJAaTHUHI KOPPO3US TE3INUTU
KaMasiau. Arap cysra Na,SiO, 6unan Nal[SiF,] kywuica, anio-
MHHUMHUHT KOPPO3US TE3AUrY Xyaa nacaitud keraam.

AHHUKCA, KUCIOTATU MYXUTAA METANIApPHU KOPPO3usinaH
cakjail y4yyH MHrubuTopnap karra axamusitra sra. byHnaw
MYXUTIA META/VIAPHMHT UHTUOMTOpAAp MILTHUPOKHIA KOPPO-
3UANAH caknaHW cababu wiyHaaku, MHrubutop axkar Mme-
Tl CUPTUTa IOTUAKD, 3aHI CUPTHUHM Konaamanau. Onka
UHTMOUTODP KaBaTu GuMaH KOMAAHTaH MeTal1 CUPTHra Kuc-
AoTanap tabcup 3ta onManau. LIlyHUHr yuyH KOPPO3HMOH UH-
rMOUTOpIap KeHT K¥aaMaa KYJJaHUAMOKAA.
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VIi1.17. METAJLIJ1 KOTHLIMAJIAP

CyloK xonataars MKKu Metaan 6up-6Mpura Kywuica, y3apo
apanawnb cyrox roMoreH ¢asa xocun Kunand. Kyn metrawnap
lynap xymaacura kupaau. bab3n MetasiapruHa Cylok XoJ1aT-
na 6up-6upu OunaH apanawmanan. MacanaH, cyokK TeMupra
CYIOK KYPFOLUMH KYIUMICA, ynap ¥3apo apaiaimuMaciaaH, ¢a-
KAT MKKHMTA CYIOK KaBaT XOCHJI KW1aaH; NAaCTKH KaBataa KypFo-
IUMH Ba YCTKH KaBaTaa TeMup 6ynaau. bab3aH HKKH CYIOK Me-
TaJL1 MabJyM Macca HUcOaTnapy yerapacuaaruHa y3apo apa-
JlaluManan, JeKHH Oy 4yerapagaH TalUKapy apajalliaBepaiu.
MacanaH, Muc OMnaH KyprowiMHAA LWIYHAAH X0 103 bepaau.

MKKu €ku 6up Heua MeTasLiaH UOOpaT CyloK apanailuMa
KOTraHuAa aH4a MYypakkab Ty3unuuwira 3ra OyaraH KaTTHK
KOTHUWIMa Xocust 6ynaau. Bapua koTulumanapHu Kyiuaaru
TYpTTa CUHPra 6yaniu MyMKHH:

1) MeTas1ap y3apo KaTTHUK XO0/1aTaa 3pUManaM, CYIOK X0aT-
Aa 3punau, OylapHU IBTEKTHK KOTHIIMA XOCHI KMiaaouraH
cucteManap Jenuaanu,

2) MeTauiap ¥3apo KMMEBHUII OMpPHUKMAaIap XOCHI KHU/AOM;

3) meTtaunap 6HMp-6MpHIA CYIOK X0J1aTAA XaM, KaTTUK XOAaT-
Ia XaM 3pHUHAH,

4) Oup MeTann HKKMHYM METAL1Aa MabJIyM Yerapara Kajap
3PUNIMU.

Xill.4-xcadsan

Bat3H PRHTIR METAUIAPHMHT KOTHMIIMANAPH

CyroxnaHuLu
Homu Tapknbu TeMIcpartypa- Humaminuium
ci, °C

AnmomMpunst |Cu(~90), AI(8,5— 1060 Mawmmnanap neran-

MapraHeunu [9,5), Mn (1,5-2) napMHyu Talképnaw-

6poH3a aa

bepunautnn |{Cu(97,4—98), Be(2— 1000 3apba Tabcup 3TTa-

6poH3a 2,6) HHOA YYKYH XOCHN
KHnMatauras npy-
XHHa Ba acbobnap
Tanépnauiga

Xe3 (natyup) [Cu(50—60), Zn(40 900 bab3u mexamHusm Ba

—43) xikanuk Gyromnapu

Taitépnawna

Heitananbep |Cu(65), Zn(20) Nil5) 1040 Tanra-uaka Tafép-
nawina
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Kouctautan |Cu(60), Ni(39—41) 1270 AnexTp Y¥n4os ac-
Mn(0,4—0.6) 606n1apHHHT KUCM-
NApHHK Taképnaiu-
aa
Menbxuop Cu(80), NI(18,5— 1170 Taunra-yaka, Typau
20,5), Fe(0,1—1) MalunHa Ba ac606-
Nap KUCMJAapHHHU
Tanépnauna
Hukenaun Cu(65—67), Ni(33— 1250 DnexTp Toku Gunax
35) Mn(0,4—0,6) MCHTYBYH ac6obnap
KHCMIApUHHK TaR-
épnauaa
Macr temne- |Bi (36), Rb (28), 48 ABTOMaTHK T Juu-
paTtypana Hg (30). Cd (6) PYBYM Ba CHFHAAK-
CYIOK/1aHYBYaH 3auMa BOCHTana-
KOTHIUMA pHAa HWRATHIAAN
Bya KoTuw-|Bi(50), Pb(25) Sn 60,5
MacH (12,0, Cd(12,5)
DneKTpoH Mg(86,5—96.6), 625 PakeTanap TexHu-
Al(3—10), Zn(0,2-3), Kacujga, asMa- Ba
Mn(0,15—0,5) aBTOCO3NMKAA

VIII.17.1. KoTHIIMAJIAPHHHT JONaT AHAarpaMManapH

MeTannap KoTHiuManapHRHHT GH3INK XOCCANapPHHH TCKIUMPHO, KOTHIL-
MaJIJapHHHT Tabuaru xa&pula Xynocara KCJaHil MYMKHH. MOLUIEUIEID Tapxuﬁu-
HH YIIYKCH3 paBHILAA §3rapTrpnd 60pub, yHMHI PHIHK Xocca (cylokaa-
HHLW, KOTHIU TeMMepaTyPalapH, JNEeKTP YTKalyBYaHAMIH Ba XOKalo)cHAA
coaup 6¥namurad Y3rapHlUIaPHH TCKWHPHLL ycnyou puIuK-kHMEBHH
aHaAH3 Ae6 atanaau. PHIHK-KUMEBHA aHanusra 1913 Annaa akaaemuk H.
C. KypHakos (1860—1941) acoc conraH. CucreMaHHHT TapkubuHKU abcumc-
canap yxura Ba TekwMpHIaETraH GU3MK Xocca KHAMATNapUHH OpaAMHATA-
nap ¥xura x3u6, onuHraH HYKTanapHH 6up-6MpH 6unaH TyrawTUpuUob,
CUCTEMAHMHr y €ku Gy XOCCACHra OMA XON2T AHRATPAMMACH XOCHN
KuanHanu. Llynraaft auarpaMmalgarid YHIHKIApHUHT KYPUHHUILMTA Kapab,-
cucremana 6¥naérran y3rapHULIAp Ba XOCHN 6ynaéTraH MoldanapHHHI Tap-
KHOX XaKuaa GHpK opHTHIAIH. KoTHIuMaNnapHUHT TY3WIHLIK acocaH Tep -
MHK 2HaAM3, MAKPOCKOOHAK 2HAJH3 B2 PEeHTreH AHAJAH3
ycyanapu 6unaH TeKIHPpHAATH.

Kotuumanapuusr TepMHK aHAUTH3 yc1ybH KOTHLIMA TapDKHOHHH yIUYKCH3
PaBHLLIA $3rapTupH6 GopHO, YHHHT CYIOKJaHMW Ba KOTHLU TeMrneparypana-
PHOArH §3rapuIMHKM aHMKAALLTA acociaHraH. ByHHHr YuyH, aBBal TCKIUHPH-
NagMraH MKKMTa Toza mertarl onaud, yaapaaH typau tapkmubaarn 6mp Heya
KOTHIUMA Tafiépnanagy. Xap KAHCH KOTHIUMA YKHHH €KW rpaduT THrenapaa
KM3AHPWIHG, CyloK XonaTra KEJTHPHIAAM BA aCTa-CEKHH COBHTHO, CYI0K KOTHLU-
MAaHHHI KaHCH Temneparypallda KOTHIUH 3HHK/MAHALH. Abcunccanap ykura
KOTHIIMA TADKHGHHM, OpAMHATANAD FKHUIra KOTHIL TEMNEpaTypaiapHHH KIANG,
CHCTCMAHMHI CYIO KANAHHII AHATPAMMACH XOCHT KMHNHHAIH.
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Yiuta THNKK KOTHIUMAHHHT CYIOKJAHHIL AWAarpaMMacHiy Kypub yramua:

1) HKKH MCTaAN CYIOK XONaTaa Xap KaHaah HucbaTaa 6up-6upraa dpHit-
AM, JCKHMH KATTHK Xonataa Omp-Oupuaa spumaidan, OyHaai cHcTCMa YuyH
CypbMa Ba KYPFOWMH KOTHWManapu Mucon 6¥aa onaau. ByHnail cuctema-
HHHT KOTHLL ANATPAMMACHIA KCCKHH MHHHUMYM — JBTEKTHK HYKTA HAMOEH
6¥naan. Mucon yuyH BHCMYT XKaaMMil CHCTEMACHHHHI CYIOKJ1aHHUIL AMar-
pamMmacuitl kKYpub unkamua. VI 5-xaasanaa 1o3a BHCMYT, TO3a KaaMHiH Ba
6y MeTannapaaH TakEépAaHraH 9 1a KOTHWMAHHHI CYIOKAAHNW TCMMCpaTy-
panapu Keatupwarau. by xaasasaary mavaymotaap acocnaa Cd—Bi cucre-
MAICHHHHT CYIOKAaHHLW anarpamMMacy tyaunaan. (VILL.3-pacm).

C ‘C
400 - < 400
300 - 300

I
200 M 200
iE
100~ v : v 100
1 1 1B
Bi% 0 20 40 60 80 100
100 80 60 40 20 0 Cd%

VI 3-pacM. BucMyT-KaaMuil CHCTCMAaCHHHNI XOaT AHIATPAMMACH.

by nuarpaMManaH KypHHHO TYpHOAUKH. KOTHUIMAAA BUCMYT MUKAOPIS
opTHIIKH GUNAH KOTHUIMAHMHI CYIOKJAHHII TeMAepaTypacy nacas 6opaam.
BUCMYTHHHI MUKaopH 60% ra cTraHMaa CYlOKAaHHILL TCMMNEPATYPacH M-
HHMYMra (IBTEKTHK HYKTara) eTaau; pacMaa 3BTCKTHK HyKra E 6bunan 6en-
runadray. KoTuwmMaga BBCMYTHHHI MHKIOPH SHA OPTTHPHATAHAA CUCTEMA-
HHHI CYIOKAaNMII TCMAepaTypacH Kyrtapuna 6opaan Ba HHXOAT BHCMYT-
HUHC mukaopu 100% ra ctravna cylokaainws teMnepartypacu 271°C ra teur
6¥nanu. by anarpamma 6up Heua coxara 6¥auHanu:

OMPHHYM COXa — CYIOK KOTHWMANap coxacH. by Temneparypanapaa xap
Kangah Tapkubra ara 6¥aran Kornwima xaM ¢$aKar cyioK xonaraa oynanu;

MKKMHYH COXa — KaAMHIl KPHCTAANAPH Ba CYIOK IBTCKTHK KOTHUIMAA3H
ubopar;

YUUHYH COX2 — BHCMYT KPHCTANNAPH Ba CYIOK; IBTCKTHK KOTHILUMAAaH
ubopar;

TYPTHHMH COXa — KATTHK 3BTCKTHK KOTHIUIMA BA KAAMKI KDHCTANIApH-
aaH wbopar;

V coxa — KaTTHK 3BTEKTHK KOTHLIMA Ba BUCMYT KpUcTannapuaaH ubo-
pat. EE, yuanru daxar KaTTHK IBTEKTHK KOTHIIMAra MyBodMK Kenamm.
IBTEKTHK KOTHIIMA — UKKH METaNA opacHaa XocHn 6ynuuiu Mmymkuu 6¥nran
6apuya KOTHUIMANAP HYHAA IHT NMACT TCMICPATYPAAa CYIOKIaHAAUIaH KOTHLL-
Maoup. KaaMHUi{i-BUCMYT CUCTCMACHHHUHT 3BTCKTHK KoTHuwMacH 40%Cd Ba
60%Bi aan ubopar. by xoruiuma +146°C na cyloxnaHaau.
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VIIL.5-xcadeaa

Kormvuima Tapkubu, % CyloKnanm

Co B Temnepatypacy °C KoTHuiMa XycycuHsiTH
100 0 321 TO3a KAAMMIH

90 10 300

80 20 280

70 30 260

60 40 230

50 50 190

40 60 146 IBTCKTHK KOTHLLIMA
30 70 170

20 80 ) 190

10 90 225

0 100 271 TO3a BHCMYT

Arap Bi—Cd cucreMmacuaarst KOTHIUIMA TapKHOHAa KaaMHUIHHHT MHK-
nopH 40% gan xam 6ynca, KOTHUIMA COBHTHATAHIA aBBA BHCMYT KPHCTA-
Japu axpanub yukanu. Kornwsana 40% kaamuit sa 60% sucmyr 6yaca. 6y
KOTHLUMA COBHTHITAHAA XaM KaAMKH, XaM BHCMYT KpHcTa/uiapH axpaaiub
YMKAOH; YAap ¥3apo KAaTTHK IBTCKTHKA XOCHA KHRALH. DBTCKTHK KOTHLLIMA
XYAIH TO3a METAM1 KabH KoTaau: KaTTHK da3aHHHT TapkHOK cyloK ¢alaHu-
Kuaan papk KUAMakan. JICKHH DBTCKTHK KOTHIUMA KMMEBII BUPHUKMA IMaC;
IBTEKTHK KOTHUIMA MUKPOCKOTI OCTHAA Kapanarauia y BHCMYT Ba KaaMstii-
HHUHI Malaa-Maiiga KpHCTannapHiaaH TaWKWI TONFAHAUTHHH KVpHUL MyM-
KHH. DBTCKTHK KOTHIUMAiAp aManiad OCOH CYIOKJaHYBYaH KOTHWIMA cHpa-
THAA HWAATHNALH.

HUKkku Metann ¥3apo apanawranHaa 6apkapop, CyioxIaHramiaa TapkHOws
KHCMIApPra XpaiMafanran kKHMEBHH OHpHKM2Z XO0CMA KHJICA, CYIOKAAHHW
avarpamMmacuaa yiwa 6upuxma tapkubura TVFpH KenaaMrad MakCHMMyMra
ara Oynamu3. Xocun 6¥araH KssMeEBiii O6MPHKMA YIHHHHT CYIOKAAHKW TCM-
ncpatypacHra AKMH X0oNaraa TapkuOMil KHCMAApra axpaaMaca, MaKCHMYM
KCCKHH WaKkaHy onanl. Arap 6uprkmMa rapku6biit KMcemnapra axpana 6ow-
aca, MaKCHMyM SICCHMAaHAaMN.

Mucon yuyn maruuii 61naH cypbmMa KOTHUIMANAPHHH KYPHO YHKAMHK3
(VII1.4-pacm). Maruuit Ba cypbMa y3apo 6Mpuku6 Mg Sb, bopmyna Gunan
HdonantaHaauraH XMMEBHA BUPHKMA XOCHA KHnaau. Cylomalmm Ruarpam-
Macuaa 6y Gupuxma MakcumyMmra TYrpu Kenaau. Y 961°C na cyioxnauanm,
ABHH MarHUHK OHNAH cypbMaaaH XOoCcHA 6¥araH KOTHUWIMANAPHHHT X3MMACH-
ra KaparaHaa 10KOpH TeMricpaTypana cyloKaaHaau (maruuit 651°C aa, cyps-
ma 631°C aa cyloknanaau).

Arap MarHuil Ba cypbma AMArpaMMacH THK YM3HWK OHnaH UKKH KUCMra
6¥nrHca, Oy KHCMAAPHHHE Xap KAHCHCH ¥3apo KHMEBHA OMPHKMa XOCHA
KHAMAAOUral MCTAINAPHHMHTI KOTHIIMANAPH AMArpaMMacHra yxXuauwmuria-
HH K¥pHW mMyMkun. JHarpaMMaHuHT 4an KHCMH Mg,Sb, 6unan opTukua
MHUXAOPAATH MarHWit TyTran KOTHWIMANapuHK Kypcataan. UH3ukK ycTHaaru
COXAa CYIOK KOTHwManapra, V coxa 3ca KaTTHK KOoTHwManapra, O nyKracu
Mg,Sb, 6unan Mg opacuaaru astexTstkara T¥rpu kenaaun. By sprekTika 626°C
aa xotanH. | coxa Karruk maruuit 8a cyloK KoTHitMaHu kypcaraau, ! coxa
WKKH ¢azanu cuctemara THrpu Kenaan (KatTuk dasa Mg,Sb, 69au16. cyox
¢a3a 3ca cyloK Maruuii sa cyiok Mg, Sb, anp). L1l sa IV coxanap HKKH ¢a3a-
U CHCTEManapra TYrpH Kenaau.

295

www.ziyouz.com kutubxonasi



10001 Mg,Sb,

IV]
V 1
1 N I 1 ol;
Sb% 0 20 40 60 80 100
100 80 60 40 20 0 Mg%

111.4-pacm. CypbMa-MarHui CHCTCMacHHHUHT X01aT AHarpaMacH.

Arap MKk Metann ¥3apo 6urra 6MpHUKMa XOCHA KHAaca, 6H3 GHp Mak-
CHMYM Ba HKKH IBTEKTHKara 3ra 6§¥namMu3. Arap HKKH MeTann ¥3apo HKKKHTa
OMpHKXMa XOCH KHJICA, CYIOKJAHHWLI AMarpaMMacHla MKKH M3aKCHMYM Ba
y4 3BT¢KTHKA 6¥naau. Macanan, Muc 6unaH MarHuft ¥3apo UKKMTa GHPUK-
Ma xocuan Kunaauv. by epaa yura 3BTeKTHKA 6ynaau. MarHuit 6MnaH MHC
6upuxmanapu Cu,Mg Ba CuMg, Tapkubura sra.

SDHAH UKKH MeTan §3ap0 KATTHK IPHTMA XOCHA KMIAAKUraH XOJi-
JapHu k¥pnb unxKamui. Uxku Monaa ¥3apo KatTHK IpHTMA XOCHA KHAHIUHK
yuYYH OUp MOLMaHMHIr oAaMA 3appavanapu (MOfEKYAa, aTOM €KH HOHAApH)
FIMHUHT KPHCTAT NaHXapaciaa HKKHHYH MOAAA 3appavanapu OHiaH FpHH
aNTMaILITHPA ONHMIUH €KM MKKHHYH MOAAA 3appavyanapH KPHCTA/L1 naHXapa-
Jary Tyrywnapapo o6ymnuxxa kKMpHb onuiud Kepak; Gowixaya adtrasaa,
yJlap apanaw KpucTasnap XOCHNn Kuaa oadwu kepax. bynaai cucremanapaa
6up MoAda 3appavanapH HMKKHHYM Mofda 3appavanapHHHHr YpHHHH an-
MalWSTHPraHAKUrY cababnn, KarTHK da3a roMOreH CHCTECMaHH TaWKHA Kuia-
au. bapuya KatTHK apuTManap uKkH rpynnara 6¥nuHaau: Gynapaan 6upwu
cHHIruw 6unan xocun 6¥naguraH HKKMHYMCH — ¥pHH onnw 6Gunau
XOCHAN 6¥naaurad KaTTHK IpHTManapaup.

Cuurnis 6unan xocun 6YnanuraH KatTHK 3pHTManap BYXYIAra KearaH-
3 IPYBYH METATHHHI aTOMJIAPH JPHTYBYH MCTAUTHHHI KPHCTANA naHxa-
pacuaa naHxapagarud Tyrynnapapo 6hwnukka xonnawaad. CuHruw 6unax
XOCHN O¥nanuraH KaTtTHK 3PDHTM3 BYXYAra KCJIHLUM Y4YH, 3PYyBYHM MeETai-
JIJApHHUHT aToMilapH PDHTYBYHM MCTAUTHHHI aTOMIAPUIa KaparaHia KA9EK
6F¥ammu Kepak: 3pYBUM META/UI aTOMHHHHI KATTA/IMTHY IPUTYBYH METaL!
aTOMM KATTAIMIMHUHT 63% naaH xarra G§amaciMru KysaTiiaam.

VpuH onnut 6unan xocHn GYNaDMraH KATTHK SPHTManap BYXYAra Keau-
WHAA IPYBYH METaNN aTtoMIapH OHAaH 3PHTYBUYH MCETALT aTOMJIAapH KpHC-
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Tann NaHxapa Tyrynnapiaa 6Mp-6upHHHHT YpHHHK aaMawTHpaau. ByHHHT
HaTHXacHAa MCTAVIAPHHHT KPHCTANA MaHXapacuiaa Karra $3rapuiu coaup
6¥aMacHH yyyH KMKKana METall aTOMJIApMHHMHI KaTTanuxnapu 6up-6upura
AKHH 6Ynuwn (paanycnapi opacuaary afiupma 10—12% gan oprux 6¥amac-
NHUIH) Kepak, arap paanyciaap opacuaary aitupma 12—15% aax opruk 6yaca.
6yHmait Mmetaanap Oip-6upnaa MabiayMm uderapara Kagap 3pHIUIH.

KaTTHK 3puTManap XOCH/ KH/laaHran WKKH TapKubMil KMCMAH cHcTe-
MAIAPHHUHI CYIOKJAHHUL AHArpaMMacH oKopuaa Kypub yTuaran auarpam-
MaaaH wy 6unan dapK KHIAAHKH, KATTUK IpHTMA XOCcHa OGynaaurad KoH-
UCHTPAaUMAAap HHTCPBAIHAA CYIOK (a3aHMHT KOTHIUH Ba KATTHK (a3aunur
cyrokIaHniy SowxabowKa TeMneparypanapaa coaup 6ynann. LLyHuHr yuyH
AMarpaMMana MKKH YM3UK Ky3aTHiaaau, Oynapaan OMpH CYOKIaHHLL 3rpH
YH3IUFU Ba HKKMHYUCH KOTHW 3rpH YM3UFMAHpP. CyloKaaHKW ITpH YH3IHK-
napH adarpaMmana nacTpok XOHAalaaH, KOTHLL 3TrpH YM3MKIZPH CYIOKa-
HHL 3rpH YM3HFKH yoTHaa ctaam. [lacTky yu3BK coaunayc 4YH3InFH ach,
YCTKH YH3HUK 3Ca AHKBHAYC 4YH3IHFH 1eb atanaau. JINKBUAYC YH3HUFH
CYIOK apanawiMagaH xpHcTannap axpanub uyukaauran teMmneparypanapHi
kipcatagu. Comuayc Yi3¥FH KaTTHK KOTHIUMaNap CylKaaHa GouwnaiauraH
TeMMepaTypaiapHy Kypcaraad. JIMKBHAYC Ba COAHAYC YM3HUK/1apH TO3a Me-
Ta/UVIAaPHHUHT CYIOK/JaHKU L TeMnepaTtypanapuaa 6up-6upu 6unan 6upaawany.
LLlyHHHr y4yH KaTTHK 3pUTManap xocun 6¥naauraH cucteManapiuHHr xonar
AHarpaMManapy NMH3A WaKAKra yxwanau.

KaTT#K 3pHTManap XOCHA KWIAaaHraH MKKH TapkHOui xucM cudatiaa
KyMyLl Ba OATHHAAH ubopat cucteMaHH KYpuO unkami3s (VII1.5-pacm). by
anarpaMManiHr | coxac cylok xoTtHiumara, [ coxacu KatTHk apuTmara Ba
11 coxacu KaTTHK 3pHTMA Ba CYIOK KOTHILIMAaHKHHT Gupraankaa masxya 6ynu-
WIKra TYFpHU Kenaau.

Tapxkubnaa 60% oaTHH 6yaraH cywk KOoTHWIMA (a) coBHTHICA. (8)
HYKTara TYFpHM KeEJaAHUraH TecMMnepaTypada apajiall Kpucraanap xocun 6yna
Gownannu, wy sakraa 6upuiuu Hasbaraa (e, HyKraaa) xocua 6yaran apa-
Aaw KpHctannap tapkubuaa 75% ontuu 6¥aaamu. Kot xapaéuuaa TVHHH-
raH 3puTMa Tapkubu bC, un3iri 6unan, KarTuK dasa Tapkubu b,C un3ury
6mnad ¥3rapaan. Cyox cbaaaHnHr OXHPTH TOM'MHCH C, TapKibura 3ra 69aunb,
KaTTHK ¢a3za ¢ tapkubay 6¥§naau. CoBuTHIL AHaA naaou ITTUPHACA, KATTHK
JPHUTMa BepTHKan YHM3IHK OYVA1a6 coBuitam.

°C
1063
1050

1000

[ 1 1
350 20 20 60 80 100

VII1.5-pacM. Kymyill-ONTHH CHCTEMAaCHHMHI X01aT AHArpaMMacH.
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A,

v

KatTHK spHTManap ¢akat MeTaLlap opacHaa 3Mac, 6ankKH HKKH Ty3,
HKKH OKcHa (Macanan, ALO, sa Cr,0)) metann 6uaan Metanamac opacuaa
XaM xocHn 6ynaan. Metannap opacuaa xocun byaaanran Kartuk JpMTManap
KaTTa Ha3apuil Ba aManHit axamuarra ora. HuxoaT wyHn xam aittn6 yramua-
K#, MCTANNAp y¥3apo KOTHWIMANAD XOCH,1 KHIraHuaa MeTan borraHHu 61M1aH
OHp KATOPAA MABAVM Q3PpAXaN KOBAICHT OOFTaHMIL XaM 103ara Keaanu.

IX000
JJABPUN CUCTEMAHHWHT BUPUHYH
IPYTINA DJEMEHTJIAPH

IX.1. TPYIINAHUHT YMYMHH TABCUDH

Haspuii cucTema 6UPHUHYHM rPyNNACHHUHE aCOCHH rpynna-
CHTra TYNHK aaeMeHTaAap (AMTHI Li, HaTtpuit Na), kanuit rpyn-
nauacu 3nemeHThapy (kanuit K, pyouauit Rb, uesuit Cs Ba
¢dpanumii Fr) kupaau; KywumMmMya rpynnadyaiu MUMC rpynnaya-
cu anemeHTaapy (MUc Cu. Kymyll Ag Ba ONTHH Au) TalWKKUJI
ITaAlM.

Jiutu#, Hatpui, Kanui, pybuauit, uesnit sa dbpaHuMi
HILKOPpHHA MeTanaaap neb ataiaau. YAapHUHT aToOMaapu
Y3HHUHTI TalWKH 3JE€KTPOH KAaBATHUAATW SITOHA 3JIEKTPOHUHHU
OCOH/IMK OMNaH OKCHMUIOBYH XYyCycHATIA 3ra 6ynraH momaa-
napra 6epaan. YNapHUHT KalTapyBUHIHK XOCCANapH JUTHIA-
JaH (paHuuira TOMoOH Ky4aund d6opaan (6yHuHr cababuHu
Y3HHIU3 TAXJIUA ITUHT).

Muikopuit Mmetannap cys OunaH peakuusira Kupuumb ni-
KOp Ba Boaopoa Xocun kuaaau. Mwkop dpopMyracHHH ymy-
muit xoana 3*OH «xypuHuwmKaa ndonanasaan. by bupukma-
flap CyB/d SIXWW 3pUItAM BA K Ko paap aeb atanaau. Ynap-
HHUHI KY4IM acoc OyauILIMra Ba Cysaa sixiliy 3pMiuura HImKOpHun
METAINT MOHIapH 3apAAMHUHI BA paAMYCHHHUHT KaTTa O6V/IHIUK
cababamp. Kyituaary 1X.1-xansanna HiiKopuit METaTapHUHT
0ab3K xoccanapu KeNTUPHITaH.

IX. I-xadsan
Huikopuit MeTaanapHunr 6au3n Xoccanapu

Xoccac Li Na K Rb Cs Fr

ATOMHHHT
TALKH
BUICHT
KOOHWFUHHHT
JICKTPOH [He] [He] [Ar) [Kr] [Xc] [Rn)
DAL 2s! 3s! 4s 5s! 6s' 7s
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Xoccach Li Na K Rb Cs Fr

Ep
KOOHFHaaru
MHKAOPU
(Macca %
yayuiaa) 34-10°| 2.64 2,6 1.5-102}3.7-10 —

ATOMHMHT
paauycu, HM | 0,155 0.189 0,236 0.248 0.267 -

le
HOHHHHHT
paanycu, uM | 0,068 0.098 0,133 0.149 0.165 —

HOM 1.0 0.9 0.8 0.8 0,7 0.7

Honnanuuw
MOTCHUHAN-
fapu:

[,. 3B 5.39 5.14 4,34 4,17 3.89 3.98
[,, 0B 75,62 47,29 31.81 27.56 25.1 22.5

Oaauii
Xonuaary
THYAHMH, T
CM 3 0.53 0.97 0.86 1.53 1.9 -

Cyox1anmw
TeMAcpaTypa-
cu, 'C 180,0 97.8 63.5 38.7 28.5 —

KaijiHaw

TeMncparTypa-
cH, 'C 1340 882.5 758.5 696 706 -—

E°, ,B
Me "/ Me
(opnT™ana) —-3.0451 —2.714 | —2924 | —=2925| —-2923 —_

Miukopuii MeTaAUTapHUHT ydyBYaAH OMPUKMANAPUHHUHT XaM-
MACH XM AJIAHTAHU 1Y INEMEHTHUHT y3ura xoc OyaraH paur-
ra 6ysiijur Ba OMp Hewa KECKUH YM3KKJapra 3ra 6yarad anaH-
ra CNEKTpJlapuHU Xocun Kunaau. byHaai cnexrpnap épaamMu-
Aa HIIKOPHUWA METaNlJlapHUHT HUXOATAZ O3 MHUKAOPJAPUHU
aHUKJAW MYMKUH. JapXxakukart, pyOuauvii Ba Lue3nit ynapHUHT
aJIaHra CNEKTPJIApUHMU TEKLUMPULL HATUXACKAA Kawd ITUN-
rad. IX.2-xaaBsanna uwKopHit METANAPHUHT A1IAHTA CHEKTP-
JIAPU KENTUPDHUATAH.
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1X.2-xadsan

Humxopnit MeTannapra xoc 6§aran anaHra cnexTpaapr

3neMeHT ANnaHra paHrau Cncma;y:;mﬁ"’"“; R
Li KHIHA 670,8
Na CapMK, 589,6 sa 589.,0
K 6uHadlua 770,2 pa 766,8
Rb KH3UN 6299
Cs JaHTOpH 459,3 Ba 455.5

IB rpynnaya anementnapy — Muc Cu, Kymyus Ag Ba oJ-
THH AU aTOMJIApPHHUHT TALWKW 3JEKTPOH KaBaTuaa XxaM OMUT-
TajgaH 3/IEKTPOH 60p, NeKHH Oy aTOMAAPHUHT pafUYCH HLUKO-
pUii METALT aTOMAApUHUKHKIA Kaparanaa KMuuK. LHyHuHr yuyH
Cu—-0, Ag—0, Au—O 6ornapu, macanaw, K—0O, Na-0O
OoFnapura KaparaHiaa aH4ya MycraxkaM oyaaan. XakukaTtaH xaM,
CuOH, AgOH, AuOH nap kyuycu3 acoc 6yan6, ¢pakar 3puT-
MajapAarmHa MaBXyd, IpMTMalaH axpaTtuHd® ojuMHraHma ok-
cuanap OMnaH cyBra axpanaad, MacaiaH:

2AgOH — Ag,0 + H,0

IB rpynnaya 3sieMEeHTAApH aTOMAAPUHUHI TAlWKWAAH OJ-
AuHr¥ noroHacuaa |8 TtamaH (abHM s'p*d"®) 3nexkTpoHnapu
Oynanu. d-anexrpoHaap sapo O6unaH s- Ba p-3ACKTPOHJapra
KaparaHaa Ky4ucu3pok 60Fn1aHraHauru cababam Kymmumya rpyn-
naya 3feMeHTAApUHUHI OKCUANAHMII AapaxacH +1 maH op-
THK 6yIuiLIM MYMKUH. XaKMKaTaH XaM CyB/laru 3puT™Manapuia
Oy sneMeHTNApHUHI OKCHUUIAHMII gapaxacy OMp, MKKHU Ba
yura TeHr, macanaH: Cu*, Cu*?, Cu*3, Ag*, Ag*?, Ag", Au*,
Au*? Ba Au*l.

IA rpynnaua afteMeHTIapUHHUHT 3HT MyXHUM xoccanapu IX.1-
XanBanaa KeATUPHUJITraH.

1X.2. JUTHA. — L,

Z=3. Tabuuit n3oronaapuHUHr Macca CoHu 6 Ba 7. «Jlute-
OC» CY3U IOHOHYA «TOL» aeMakaup. JIuTuit anemeHTHUra 6y Hom
OepuanuiuHUHr cababyu kanuit Kabu 3n1eMeHTIap YCUMIUK-
NapHUHTr Ky/1apuiaa kKawd 3tuarad OMp BaKTaa JUTHH 3ne-
MEHTH XaM N¢TaJl1 U T MUHepanu Tapkubuna ronunrax. Lisen
onumu Appseason 1817 iiunaa LlIBeuMAHUHT YTO HOMIH Te-
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MUDP KOHJApHAAH YMKAAMIaH METaIUT MUHEPATHHU aHANHU3
KWIHO, aHATH3 HATUXXATAPUHHHT YMYMHUI MUKIOpHra 4% eTuiu-
MacCJMrMHU nakangu Ba NTUTUHHYU Kawd 31au. Bakr yTuwm 6u-
AaH NEeNUAONUT MHMHEPANUAa XaM JIMTHHHUHI Gopnauru

aHMKJIaHH.
Ta6uataaru AMTHRHUHT 92,5 % Mukaopu ]Li aaH ubopar,

KosraH 7,5% mukaopu 3ca SLi aunp. JIntuit kynuunuk Muxe-
panfiapfa, MHHepal cyBjapla, XaTTo TUPHK OpraHu3amnaapaa
yypaiad. YHHUHT 3HT MYXMM MHHEpannapy JenNHAOAHT
KLi,AlSi,O,))(F, OH), Bacnoaymen LiAl(SiO,), aup. YH-
naH Tawkapu neraauT (Li, Na) AlSi,O, , anTthodnua-
aut (Li, Mn, Fe)PO, Tapkuban kyuanox tys Ba 6oiuka Mu-
Hepajuiap TapKHbuaa Xam JHTHH yuypanou.

Onuanuwn. XO3Wpru BaKTAA JIMTHH MKKHM yCya OunaH

OJIMHAAMN.
I ycyn — Kannii xnopua OMnaH AMTH#R XJIOPUI 3BTEKTHK KOTHLLI-

MacuHH 450—500 °C pa cylokJJaHTUPUO INEeKTPOIH3 KUIHIL-
naH ubopar. bynaa karoa cudaruaa teMup, aHon cudarvaa
rpapuT Taékyasap vwnarunaan. Karompa nutuit Tomuunap

XONMHuaa axpanud yukKaim:
Li*+e - Li

CyIOKJaHTUPWITaH TY3/IapHU 3JEKTPOIM3 KHAMIN aHya
KHIIMH OYAraHM ydyyH KeHMUHIY BaKTnapaa JUTHH 6pomMun 6u-
JaH aJIOMHHHUIK OpomMuA apajaliMacd HUTpoOeH30Jima €KH
NMUPUANHAA 3PUTHINOG JIEKTPOIHU3 KUAMHAAKraH 6ynau. byH-
Oa IMTHI KaTo4da axpaaud YMKaau, allOMMHUIT 3Ca KOMI-
JleKC OMpHUKMa Xoauaa 3pUTMana KoJalM.

DIeKTPONN3 YYYH KEpakK¥ TO3a JAUTHI XJopua Talépaall
yuyH cyBiaH aputmanapaary LiCl opranuk apuryBumnnap €pna-
MHKIA IKCTPAKLUHMA KHUINHHAOH.

1] ycya. KeliuHrn BaKTaa BakKyyM TEXHUKACHMHUHT PUBOX-
JJAHHWILY HaTUXacHuaa METALIAPHHU OJMUIAA SIHTH YCYT BaKYy -
yM-MeTaaAAypruga i3ara kenau. by ycynga nuruit oxcua
OMIaH 0XaK apanaliMacy aTIOMHUHUNA KU GeppOCHANLIHI Tab-
cupuaa 1,3- 107 kI1a BakyyMaa KaiTapunanu:

2Li,0 +2Ca0 +Si — 4Li + Ca,SiO,
XapaéH HalicuMOH BakyyM [eyfia 10KOpu TeMmnepaTtypajaa
(950—1000 °C) onu6 60oprnanu; BaKyyM neybp HaliMHUHT GUP

Y4YH CUPTHIAH CyB 6uaH COBUTHO Typunaau. Peaxkusi BAKTH-
ga XOCHA OyaraH nuTHit NeYHUHr COBUTHUO TypraH KUCMMra
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iurnanu. Peakuusi yHymMu 90% 1u tawkua Kuaaau. JIntui sa-
3¢/IMH €KUM Napad®UH KaBaTH OCTHAA OepK MAKLIAA CAKAAHAAM.

Xoccanapu. JIMTHI 3pKUH XONATAA XYAA EHIHA, XaTTO OeH-
3UHOAA XaM YYKMaMAHMTIdH KYMYIUCHMMOH-OK METajlil, 3UYIHUTH
0.534 r-cm™.

JIuTui Xyda aKkTHB MeTa/L1. Y odaTaard WapoUTiaa KUC/0-
poa Ba a3oT 6Gunan 6upuxkub Li,O Ba Li,N xocun kunaau. Wy
Xoccacura Kypa YHAaH HOAMP ra3jsapHu to3anawaa gomaana-
Hunaau. JIutuir 200 °C paH loKopu Temneparypaaa ¢Hub xera-
au. Y ¢rop Ba xsi0p aTMochepacuaa yit TeMneparypacuiaa aiaH-
ranadHaau. bpom Ba inon OyFnapuaa xaMm y3-y3uaaH ¢HUO Kera-
au. Kusaupuaras OATUHIYTypT, yriepoid, BoAopoa Ba 6olika
MeTanaMacaap bunan 6esocuta bupuxaam. Yyr xonatnaa CO,
na xaMm €Haau. JIMTUI KUCAOTaNapHUHT CYIOATHPUIraH 3puT-
Masapuia siXxilld, KOHUEHTPAaHraH cynbgar KMcaoraza 3ca
CeKHH 3pnitan. KoOHUEHTpAAHIaH HUTPAT KHUC,10Ta TabCUPHIA
iy Kaaap wuagat OunaH oOKCHINAHAAWKH, XaTTO CYIOKJaHUO
KeTanu.

JIMTUIAHUHT 2p-0pOUTANTN KAKHOCUMMETPHK XYCYCHTra 3ra
OVanwK YHUHT OolIKA MIMKOPHI MeTannapaaH papkura acoc
OVnaau.

JIMTUAHMHT CTAHAAPT IAEKTPOA NOTeHUMHaH Bapya MeTan-
JJApHUKUra KaparaHaa 3Hr Katra Mandpuit Kuinmarra ara (E®=
3,02 B). byHuHr cababy AMTHNH MOHUHUHI HUXOATAA KYUNH
FHAPATAAHHI KOOHAMATHFrA 3rajiMruaup; JUTUN
MOHMHMU CyB MOJIEKyJdanapuaaH ubopar Myctaxkam rnapaa Kyp-
1wab Typaau. LLIyHUHT yuyH cyBaaru 3puTMaga SACKTPOHHUHT
Li* vonura kennud Kymuianiuy KUHUHpOK OVnaam.

CylokaaHTupunran (CyBcu3) Ty3djapaa 3¢a AUTHUHRHUHF
CTAHAAPT 3NeKTpoa noTteHuManu —2,1 B ra teHr.

JIntnit 6unaH MarHMi opacuiaa «aMaroHaab» yxXLMawWJIMK
Ky3aTunanu. Jlntuit xapbonar Li, CO,, autuit pocdar Li,PO,
Xyaau MAarHMMHUHI WYHOAN Tap'ruﬁnu Ty3Jlapu Kabu cyBﬂa
€MOH 3pUHAM, NUTHI XaM Xyaaud MarHui kabu avyukrolil
XOCHJ KHIMaNaH.

JInTHi MeTannap HIITMPOKKHAA MHTEpMETAT DHpUKMAnap
XOCHN Kunaau. MacanaH, NUTHHHUHT CuMOO OnaaH Xocun
KuAraH Oupuxmanapu: Lngz, LiHg, LiHg, Li,Hg, Li Hg,
Li Hgl; maruuit 6unan Li Mg,l; antomuuui 6u;1aH LiAl, '.J.l A
Ba X0Ka30J1ap OJIMHIaH. ﬁvmm ¢dakKaT MarHui, pyx, amomu-
HHI1 Ba ODowKa MeTaiiap OuMnar MHTEpMeETa1 OMpUKManap-
r'MHa 3Mac, 6aANKH KATTUK 3PUTMaap XaM XOCHJ KWJIaaH.
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JINTHAHHHT HOH NOTEHUHAAHM, SABHU 3aps-

AHHUHI HOH PaJdHYCHra HHcOaTh V=.¢;=6J@=|,46

ra TeHr 6yaun6, 6apya MIWKOPUHA METATTAPHHUHT HOH NMOTCHUM-
autapuaad karra. LLlyHHHT y4yyH JUTHIRHUHT KOMINEKC OUPHK-
Manap XOCHA KMAMIL XyCyCHSiTU OOLUKA MIUKOPHI MeTassiap-
HMKHUra Kaparasaa aHya IoKOpHauru ounan gapkaaHamis.

Humatunnwn. XIX acpaa sa XX acpHUHT 6ouiapuna au-
TUH Ty3napu THOOKETAA MWNAaTUAKD KeauHau. CYHIpa TUTHI-
HUHT ¥31 KOTMIUMAaap Tai€paliaa xaMm MuiaTuaaaurad 6ynou.
JINTUH FUAPOKCHA HIIKOPHI AKKYMYIATOPAApP YUYH, JUTHUM
OKCHA LIMIIA Ba KEPAMMKA CAHOATH YUYYH, JIMTUN XNOpKUI XaBO-
HU KOHACHCAUMA KWIWLUAA KYINaHuaagu. XO03UWpru BaKTaa
JINTHH aTOM 3HepreTMKacuaa Kyhuaaru sapo xapaeéHu oyiiu-
Ya TPHTHH XOCHJ KMIHWIL YUYH MLUAATHAALM:

6y:, | 3 4
sLi+ gn—= 1H+ JHe

byHnaH Tauikapu, AMTUA ruapua Ba AUTHIK Dopo-ruapua pa-
KeTanap yYuyH €KWAFM cudaTuaa, MeTal XojaaarM JUTHH Ba
YHUHT Ty3/lap¥ HEUTpOHaapAaH XMMOs KMIMILAA HuilaTUAA-

av. {Li M30TONMHU ANPOCHHHUHT KECUM 103aCH KaTTa GYAraHaury

cababau sapo aBurares1ap OMAaH XapakaTjiaHyBUM CAMOACT-
NapHUHT Mynodaa aKpaHaapyu MaTtepUaanura Kywuiaau.

CyloK X0naTaar JIMTHit MeTaNH SApO peakTopiaapuaa, KaTra
TEJMK OMIaH MUTaHdAUTraH MOTOp/Iapaa CYPKOB MOKH cU(pa-
TUAA JIMTUHA CTeaparT Xyda KyNn UiaTuaagi. JIMTHI anaHraiu
KH3un paHrra oysian. LIyHUHr yyyH y Mymiakbo3nukaa xam
KYJUTaHUJIaAH.

JinTuit Oupukmanapu. Jlutnit Boaopon armocoepa-
CUAA KU3AUPUICA, PAHTCH3 KPUCTAII MOANR NHTHH FrHA-
pua LiH xocun O6ynaau. JInTHi rMAPUAHKUHT KPUCTALN TY3U-
JMILK XYIUIU Ol TY3UHMKUra yxwanau. Y 680 °C na cyroknaHa-
. Oxupry xucobnauwapra Kaparadaa LiH garu 6ormaHumHmHr
60% vHu voH GoFnaHUIL e Kapaws MyMKUH. JIMTUit ruapua
CYIOKJIAHTUPHUO 3NEKTPOIU3 KHAWHIaHAa AapXaKHKaT BOAOPON
aHoAra, NUTUH KatoAara GopuiuY aHHUKJAHOHM.

JInTnit ruopun €paamMnaa nutuit anioMuHK ruapua LiAlH,
onvwra mysaddak oyauuau. JIutuit éHapuica oK paHriu

Li,O xocun 6yaaam (AH = —5958 kXK * monb~'), Oy xuxat-
JaH AUTHH 60LIKA MINKOPUI MeTannapaaH ¢apk kunaaum (in-
TUNAAH bolika MIKOPUI MeTannap €HraHga Nepokcu/Iap
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xocun 6ynaau). Jintun édrannna xam o3 mukaopaa Li, O, xocua
Oynaau, nekuH y te3ga 195 °C aa napyanauud mmm OKCHA
OuiaH KUCAOPOR XOCUJ KuaaaM.

JinTtui okcua cyB OunaH peakuvsara KUpUIKO AMTUik rua-
POKCHUA XOCH KHUIALH:

Li,O + H,0 — 2LiOH + 44,4 xX - monb™'

by peakumsiga axpanud YMKKAH MCCHUKJIMK MHUKIOPH OoOLIKa
MLLIKOPHH METAUIapHUHT F’MAPOKCHILTIApH XOCH OYnraHuaa uu-
KaOWraH MCCUKJIKK MUKIOpHUra KaparaHia OupMyHua Kamaup.

JInTuit THAPOKCHUA Kyuau acoc OVaMO Y3WHHUHr acOCIMK
Kyyu xuxatmaaH NaOH 6unan Ca(OH)2b opacuaa TypaaM.
JIntuit ruapokcun cysaa kam 3puian (0 °C na 100 r cysaa
12,7 r LiOH apuitan). CyBaaru apuT™ManaH JUTHIH THAPOKCUA
LiOH - H,O waknauaa kpuctannaHaau.

JinTuniranorennap 6unan 6esocHuTa OHpHKa-
AH. JInTui dropua LiF — ok paHrau kpucrann Moaaa;
cysaa o3 (18 °C pa 100 r cyBaa 0,27 r LiF) spuitau. YHUHT
cyloKianvi Temneparypacyd 870 *C, kaiHaw Temnepartypa-
cu 1681 °C. ¥V ¥3 xoccanapy OunaH JAMTUH X10pHO, JMTHIA
6pomMua Ba AMTUI HoavanapaaH ¢apk Kunaau. Arap LiF Hu
HF 6unnan apanawtupuiaca LiHF, xocun 6ynanu.

LiF kpuctanaapu ynbtpabvHadiua HypaapHU Xyada sXLUu
yTKa3aau, LWyHHHT YUyH Y onTUK acbobnap tait€pnawina Kyana-
HHWJIAOM.

JIHTHHE Xn0pHA OK MMIrpoCKONMK Moaaa, 614 °C na cy-
loKjaaHany, cybaa xyna axwuu 3puian (0 °C ma 100 r cysna
69,2 r LiCl spuitnu). Cysnaru apurmanapaan LiCl- H,0;
L1CI 2H,0; LiCl-3H,0 xonnaa KpuCTaJUlaHaaM, 6ynapnaﬂ
3HI 6ap1<apopu — LICI H,O anp. Jlutnit xnopua 60ouiKa nu-
KOPHUi MeTalapHUHT xnopumlapmlan (bapx KWJIaAHU; Y CITUPT-
Ja Ba OolllKa OpraHUK 3pUTYBYHIapaa 3puHaKn; 6olIKa UILK-
OPUH METAIAPHUHT XJIOPUIUIAPH CYBAArH IpUTMANapliaH CyB-
cu3 xonga (KCIl, NaCl, RbCl, CsCl) kpucrannanaau, 1uTuvid
XJ0pHA 3¢a KPUCTAIUITKHAPATAAP X0NKAA KPUCTAUIaHAAU; OyH-
JaH TalIKApH JIKTHH XJ0pua CyBaary 3pyuTMajapia aMMHak
OUMaH KOMIUIeKCIap XOCHUA KWaaaM.

- JIuruit 6pomua 549 °C ga cylokjiaHaau, CyBAa SIX1UK SpHiA-
av (0 °C na 100 r cysna 143 r LiBr 3puitan), cyBaaru 3pur-
MasiapAaH KPUCTAATHAPATAAp XONMaa KPpUCTAIIaHaaK. Y xam,
xynau LiCl xabu opraHuk 3pHTyBUMJIApAA SIXIUK 3PUUAM.

JInrmi iopun Lil 453 °C pa cyloknaHaauraHd Kpucraul Mofi-
na, cysga saxwu (0 °C aa 100 r cysma 151 r Lil) spuitam.
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CyBnary spuTMmanapoaH #oaua kpuctautrdapar Lil - 3H,0
X0Jnaa KpUCTallaHaaH.

JIrrwii xapbonar Li,CO, xyaam uuiKopui-ep MeTalIapHUHT
xap6oHatnapu kabu cysaa o3 (20 °C ga 100 r cyBma 1,33 r
Li,CO,) spuitav. YHHUHT 3pyB4aHnuru (wyHuHraek, Li,SO,
HHUHT 3PYBYAHJIMTH XaM) TeMMepaTypa OpTULLY OMIaH KaMasiau.
BaxonaHku, 601L1K2 HIIKOPHII MeTasulap KapOOHATAAPDUHUHT,
MacaiaH, K,CO, HYHT cyBaa 3pyBYaHAUIH KaTTa Ba TeMMnepa-
Typa opTuUluy OUNaH opTaau.

JIurwi reapokapbonar LIHCO, — uwkopuii-ep Metannap-
HUHTI ruapokapboHaTnapu kabu cyBaa sxiud 3puiau. Baxo-
JNIaHKH, OOLIKA HIUKOPHUI METANIADHUHTI THApOKapOboHaTIapH
KapboHaTnapura HucbataH €éMOH 3IpUAAM.

Jiuruit pocdar Li,PO, cysna €émoH apuitan, Oy OunaH y
KanuHn, HaTpUi d)OC(f)a'mapunaH ¢dapK Kuaaau Ba MarHHu
docdarra yxmab keragu. by xoaucanapHUHI XaMMacura ca-
6ab — nmaBpuit XaaBanga AUTUKHHUHI MarHuil OWJIaH auaro-
Hab YXIHAUIHTHAKD.

Jiutuit yit xapopatuaa asor 6unaH 6upuku6 Li,N xocun
Kunaau. Y 830 °C na cyrokjiaHaau, CyB TabCHpHaa napyanaHa-
AU, JIMTHIUHHUHT a30T OMAaH XOCHA KWAraH MKKUHYHM OUpPUK-
macu LiN, (auTuit asun) daxar Ku3oupuaraHaa noprianau.

LiN, uuHr cTpyKTYyp dopmynacu:

oo N2 N JaH ubopar

JIuTHi yyr xonuaaru yriaepon OunaH Bakyymaa KM3AUPHI-
ca Li,C, — nutui xapbua xocun 6ynanu. JIutuit xapbun cys
6uNnaH WKUANAT/IM peakuHrsara KWpMIIaaAuraH Kpuctaul Moaaa.
Jintuit xapbuara acta-CeKHUH CyB OYFM TabCUP 3TTUPHUIICA, alle-
THIEH Ba JIMATUN TMAPOKCHA Xocua Oynaau. JIMTUHA ONTHHIY-
rypt 6unan LiS xocun xunaau. Pocdopnmn 6upukmacu Li,P,
Oy Monaa cyB TabCUpHAaH GaTaMOM MapyajaHaau:

Li,P + 3H,0 = 3LiOH + PH,
1X.3. HATPUH — Na

Tabuartna yypaitnurad U30TOMMHUHT Macca COHM 23. HaT-
puid Ep 103una xyn tapKairaH sneMeHTAapaaH oupu. Pakar
epaa 3Mac, fanku Kyémaa Ba OOLIKa loJmy3/iapaa XaM Har-
PUAHHUHI OOPANUIY aHHUKNAHTAH.
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Hatpuit MmuHepannapu xkaropura NaCl — raamnT €k
TomTy3; Na,SO,-10H,O —mMupabuant ékuranaybep
TY3H; NaAIF, — kpuoaunt; Na,BO,-10H,O — 6ypa;
Na,CO, - 10H b — cona; NaCl-KCl — cHABBHHHUT:
Na;SO,- 3K,SO, — raasepur; NaSO,-MgSO,-4H O —
actpaxaHuuT;,; NaNO, —Yuau ceaunrpacwu Ba 6ou-
Kanap kupaau. Hatpui 6)01u1<a afieMeHTnap 6unaH 6upra cu-
JIMKAT Ba AIIOMOCHIMKATAAp TapKuMOuaa, YCUMIKKIApaa, UH-
COH Ba XalBOHAap OPraHU3MHAa y4ypauau.

Hartpuit Tyanapu aeHru3 cyBuaa Ba Ty3liM KyAnapaa Kyn
mMuKaopaa yypaiaun. MacanaH, ATraHTHK OKeaH cyBuaa 3,5%
NaCl 6op. YAuK AEHTU3HUHI CYBH OW TY3UMHUHI TYWHHraH
apuTMacuaaHd ubopar. Harpuit Tyanapu Y3bexkucron sa Kopa-
KUINOFUCTOH XyAyAuaa yuypanam.

Oannnwn. Oa8u 1807 iiunga cylokaaHTHPWIraH HaTpuit
TMAPOKCHAHK 3JEKTPOJK3 KUIMLU OPKAAM HaTpUi ONMLUra
myBacddpak 6ynau. byHna katomma Na' + € — Na, aHoana
40H" — 2H,0 + O, xapaénnap coaup 6ynanun. Xo3upaa xam
Oy ycynnaH KMcMmaH ¢oiaanaHMnaanau; acocaH, Cy1oKIaHTUPUII-
raH oWl Ty3WHH INEKTPONN3 KUAUO HaTpuit onnHanu. Ow Ty-
3UHU CYIOKJAHTHPHUIL y4yyH aHua 1oKopu (800°C) temnepary-
pa kepak. CylOK/IaHULlI TEMEPAaTyPaCHHHU MACaAUTHPHIL YYyH
ow ty3ura KCl, CaCl,, NaF Ba 6owika Tyanap kywwnaau. ByHaa
katoana Na* + € — Na, anomna CI” —€ — Cl, Cl + Cl — Cl,

axpanamau.
HaTtpuit onanw yyyH coga 6unaH KYMHUp apataltMacuHH

KATTUK KU3AMPHUIU XaM MYMKMH:
Na,CO, + 2C —» 2Na + 3CO

XOCUA KWAKHIaH HaTpui 6epk MeTa/ul uauMuLUlapaa Kepo-
CHH OCTHAA CAKJAHAIMU.

Xoccanapu. Hatpuit 3pkuH xonaraa Kymyll Kabu ok, eH-
U1 Ba IOMILOK METa/Ul, CYIOK aMMHWAKIa 3PHUHIHU, KUMEBUI
XHMXATAaH XyAa aKTHB. XaBoda Xyla Te3 okCHiu1aHanu. Prop
Ba xJ0p aTMocdepacHuaa yit TeMnepaTypacuaa aslaHrafaHanau.
Ku3aupunranaa 6pomM, Hon, OJTHHIYIypT, Boaopod Ba 6ouui-
Ka Moanaiap OunaH peakuusara kupuwaav. Harpmit cye 6unaun
peakuusra Kupuwub, Boaopoa axparud 4yukapanu:

2Na + 2H,0 — 2NaOH + H,

Hatpuit xyna kyn Metannap 6unaH MHTepMeTann 6UpPUK-
manap xocun Kunaau. Macanau, NaSn,; NaSn Ba xoka3o. ban-
31 MeTa/u1ap OMaH KAaTTUK 3PUTMATap XOCH KUJIaaH.
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Huviataanmu. Merann xongary Hatpuid Na,O,, NaNH,,
NaCN aap oMU y4yH OpraHMK CUHTe31a uiaatiuaaam. KynuH-
ya HaTpHii aMaibraMacuiaH KanrtapyBuu cudaruga ¢ponnasia-
HWAaAH. YHOAH TAlKapu, TUTAH, LUPKOHHIA Ba Oolika Me-
Ta/UIApHH OKCUIUIAPHAAH OJIMLIAA HATPUH KY/unaHunaau. Aapo
3HEPreTHK KypWiManapaa XaMm HaTpU# MLIaThaanu.

Hatpnii Onpuxmanapn. HaTtpu#t rmapua NaH — nar-
pHitHM Boaopoa aTMOoc(hepacuia KU3AHPHUIL HaTUXACKIa XOCH)
oynaan. YuuHr xoccanapu LiH HUHr xoccanapura yxwaiau.
CyB Tabcupuaa napyajiaHaau.

Hatpuit XxaBoza €éHraHuaa, acocaH, HaTpHUi NEpPOKCHUL
Na,0, (Ba xyna o3 mukaopaa Na,0) xocun 6ynaan. Na,O
deBocHUTa Hynnap 6unaH OnNUMHaOM:

2Na + 2NaOH — 2Na,0+ H, ¢éku

2Na + Na,0, — 2Na,0

Na,O HuHr xocun 6ynui sHTanbnuacu —431 kXK- MOJIb!
ra TeHr. TexHMKana HAaTpUHU €HANMPUO HATpHUHK MEPOKCHUA
OAUHAIM.

Harpuii nepokcaa Na,O, — Kyuan OKCHITIOBYHIAP
KaTopyra Kupanu. Y CyBla rMaposu3iaHaan. YHUHTI CyBAaru
3PHUTMACH UILKOPHUN MYXUT fApaTaau.

Na,0, + 2H,0 — 2Na* + 20H" + H,0,

Onatna, Na,O, Typnu MartonapHu OKapTHpuluga Kyana-
HWIQAH, YYHKH IOKOPUAArY THADPONHU3 PEaAKLIMACH HATUXACH -
aa xocun 6ynran H,O, 6ytomnapHu okaptupanm.

HaTpuii nepokcua CyB OCTHM KeMajapuia KHcaopoa
MaH0OaR cudaruaa MULTATUIAAK, YHUHT Oy xoccacu Kynu-
Nary peakuuara acocjaHraH:

2Na,0, +2C0, — Na,CO, + 0, + 431 KK

Harpu# runepokcun NaO, oxopu (304 kIla) 6ocumaa Ba
500 °C pa kucnopoa 6unaH Na,O, HMHr ¥3apo TabCHpPUIAH
Xocun 6ynagu. by Momaoara cyB TabCHp ITTUPHIICA, KyHuKaaru
peakuus 6opaanu: -

2NaO, + 2H,0 —» 2NaOH + H,0, + O,

HarpuitHunr o3oH 6Mn1aH GUpUKMAacH — HATPHI 030HMA
NaO, xam onunran. by moasa xyna 6ekapop.

}iaTPHﬁ ruapokcua NaOH — yioBuu HaTtpuit €ku
KAayCTHK COMd, OK PaHr/IM KATTHK MOAJA.
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Jlaboparopusaa VioBUKM HAaTpUM OIUIL YYYH HATPHUHHU CyBaA
IpuTHRAaU. TexHHKana 3ca UKKU ycya OM1aH OJIMHAK:

1) comanu xaycTuknaai, 2) owl TY3MHUHI CYBAArHu 3pMUT-
MAaCUHH 3JIEKTPONU3 KUJIHW. BUpMHYM ycynma coaara oxak
TAbCUP ITTHPUNIAAN:

Na,CO, + Ca(OH), — 2NaOH + CaCO,

HMxxunHupu ycynna xysinpary peakuus 6opanmu:
a) aputmaga NaCl=Na* + Cl~ (Tyna pasuuiga)
Wynunraex, H,O=H* + OH~ (03 napaxana),
6) Tok wbopunranuaa:
karoana, 2H® +2e - 2H - H,

aHomaa, 2Cl1" —2€ — 2Cl -» (],

Karoa kucmuaa Na* Ba OH- nonnapu oupukn6 NaOH Hu
XOCHA KHUAaAW.

KaTton Ba aHon kKucmap 6up-6upuaaH acbect amagparma op-
Katd axpatiwirad 6ynanu. Ly cababnu aHom KMCMMIA XOCWI
6ynraH xnop, katog KucMmuaa xocun 6ynaaumraH NaOH Ounan
peakuusira Kupmiua oamanau. Karon KucMuaary apurMa oiuHuo
kuammpunany; aBean NaCl xpuctauiaHaaM, 3puTMaga AesipiauK
1032 NaOH konanu. YHM ol Ty3u KpyUcTa/uiapyuaaH axpatvd onuob
oyrnatunaou. Hatvxkana kattuk NaOH xocun 6ynanm.

Kumeésuit To3a NaOH onutu yuyH yHH 3TUA CITUPTAA 3PU-
THO KaiTa Kpuctasmnanaau (cnuptaa NaCl apumaiiau).

NaOH 328 °C cywknananu. Cysaa saxwuy 3puiiau (20 °C na
100 r cysma 109 r NaOH, 100 °C na 3ca 342 r apuiaun). Hart-
pH¥# 'MAPOKCHAMHHUHI CYBAArH 3pPUTMACH KYUYIH MILLIKODAUP.
HaTpuit runpokcun yroewu nampui ne6 xam aranaauw. NaOH
TEpUHH KyHOWUpaau, Ky3ra Tyuica Kyp Kuaaau. Y OunaH uui-
Jlalia HUXOATAA IXTHET OYVNUIL NO3UM.

Hatpuii ruapokcua COBYH Taképnauiga, TYKUMavyWIHK Ba
KYHYMJIMK CaHOaTWAA, OpraHMK Moaganap onuuaa, HepTHH
TO3anaulaa, BUCKO3a YCYAUAa CYHBMH MMAK XOCHNT KHIMBiAA
Ba O0olUKa MaxKcaulapaa HILIaTHUIAOU. .

"Om Ty3m NaCl — HarpuitHuHr 6apya 6MpUKManapuHu
OJIMLUAR, XJIOPHUA KHCI0TA HIU1ab yuKapuuLaa Xyaa MyxuM XOM
aweéaup. YHUHr cyroKnaHuil temneparypacu 801 °C, xaiHaiu
TeMneparypacu 1454 °C, suwnury 2,17 r-cm3. Oml Ty3UHMHr
CYBlla 3pYBYAHJWTH TeMIepaTypa y3rapyiuyu 6uiaH kam y3rapa-
au: 0 °C na 100 r cysna 37,9 r, 100 °C ga 3ca 39,4 r spuitau.
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Tabuarna aHUK WakKnaHrad Kyd Kpuctauiap (TowTy3,
raanuT) Xoauaa yupainau. KynuHua TowTty3 xaBopaur 6yaa-
an, 6yHU MrUHepan Tapkubuaa HaTpui MeTanu 6YnuiLn opKanu
TYLUYHTUPHJIAAH.

Hatpwii cyasdar Tabnatnamupabuant NaSO, - 10H,0
(rnaybep Ty3u), renapaut Na, SO, ranaybepur
Na,SO, - CaSO, Ba 6owika MHHepaniapaa yupaiau, LIYHUHT-
AeK, AeHru3 cyBuaa xaM 6ynaan. Mupabuanr yiomnapu Kop —
byro3-T'ynna yuypainau. Harpui cynbdar Tub6uéraa Ba muiua
MTad YMKapulaa vilaTuaanu.

IX.4. KAJIMA — K

TaOuartaa yupaiauMraH U30TOIUTAPMHUHT Macca COHJIapu 39,
40 Ba 41.

Kanuit, pyOuamit, uesuit Ba ppaHUMi 3neMeHTIapH —
Kanui rpynnayacuHM TawkKuia Kunaau. by aneMeHTnap Kume-
BUM Xoccanapyv XHMXaTuaaH HaTpMHIOaH Ba akHUKCA, AUTUN-
naH ¢papk kunaau. by XxyCycUsiT ynapHUHI aTOM Ba UOH paau-
ycnapy KaTTaiMrd xamiaa aToM Ty3uauiuura 6oFauK.

Tabuatna KanuiHUHr 3pyBYyaH OMpHKManapu OMpMYHuUa
KaM yypainau. MacanaH, aeHru3s cysuaa aturu 0,04% kanuw
Ty3napu 6ynaau. Kanuit Ty3napuMHHUHI KYNMYWIATH TYNpoKAa
yuu1aHU® KojlaaM Ba TYNPOKAAH YCUMJMKIAP OpraHM3aMura
yraan. KanuitHMHr MyXUM MUHEpaLIapyu XYyMI1acura: CHJIbBHH
— KCI, cuapsrnaurT KCl-NaCl, kapunaaauntr —
KCI-MgCl,-6H,0,xannnut — KCI- MgCl, - 3H,0 Ba 6ow-
KaJlap KMpaau.

Kanuit Ty3napuHMHTr KaTtTa yiomnapu I'epmanusna Cracc-
dypT xkounapuaa, PpaHumsna Aab3ac KoHaapuaa, Poccus-
HUHr Conukamck pafioHnna, KopakannoructoHna Tybe-ra-
TaH KOHJlapyaa yypainau. TabuaTaa KaTMHHUHT aCOCHA KUCMH
CUIIUKATAUDp Tapkubuma 6Ymaau, MacanaH, oproKaas —
K,0-ALO, - 6Si0, éku K[AISi,O,], xaau# cawnacs
UKAIZ[AlSiJ(Sm(OH)IJ. Kanuit xaér yuyH 3apyp 3jieMeHT 6yaun0,
YCUMIIMKJIAp OpraHM3MMAAa aMHUKCA LIaKapKaMHull Ba TaMa-
Kuna kyn oynagu.

Tabuaraa yupaitauran kanuit 93,08% 3K nman, 6,91% 4K

nax Ba 0,0119% 4K nan ubopar.

Oannnwmu. Kanuit Xxam xyanu Hatpuii Kabu, cyloKaaH-

tipuarad KCl éku KOH Hu 31ekTpoau3 Kuauw i#yau 6unax
OJIMHAIM.

309

www.ziyouz.com kutubxonasi



Xoccaanapu. Kanuih KyMyls Kabu snTupok, IOMLIOK Ba
eHIHWJ1 MeTall.

Kanuit Xyaa akTUB MCT/UI Ba KYWIH KaWTapyByH. Arap
KaJluil CyBra TalllJlaHca, peakuMs BaKTHAAa axpanub yukKkaH
Boaopol éHHO KeTanu. XaBoAa KaJiMi Te3 OKCUIANAHaAH, XJI0p
Ba PTOop atMocdepacuaa Kl y3-y3uaaH yT onaldu; CYIOK
6poM Ba KalWil opacHaary peakuus nopraaw OunaH coaup
6ynaou. Kanui o 6unan ku3aupuaraHaa oupukaau. Kanui
BOAOPOI, OATUHIYrypT Ba OOluKa 3/71eMeHTNap 6MnaH OCOH
peakuMsara KMpyiuaaM, Xyaa Kyn metaulap 6unaH HHrepMe-
Tana OUpHUKMaNap XOCHN KWialdH.

Kanuiira mywna 6epwica, y y3uaaH 3JEKTpOH uMKapanu. Ly
ca6abau kanui dorosaneMeHTIap Tan€pnallaa Karra axaMmsT-
ra ara. Kanuit 6epk uauuiaa KEpOCHH OCTUAA CaKJjaaHaIH.

IX.4.1. Kaani Oupukmanapu

Kaanhi ruapua KH. Kaaui Boagopoa atmochepacu-
na 200 °C pmaH 6ownab ysura somopoa Oupuktupu6 KH
xocua Kunaau. KH xyaa akTHB, OK KpMCTaIN MOAAa, 3UY-
auru 1,52 r-cm>3. KusaMpuiaraiiaa Boaopoara Ba Kajauiira
napyaaaHaau. XaBoza €HaaM, cyB OMaaH wuANaTAM peak-
uMsira KMpMilaau, Ky4dau kKawtapysuu. Kanui rugpuana
HOHIU OOFNaHUIL YCTYH TYpaaM.

Kanuit kucnopon 6unau okcua — K,O, nepokcua — K,0,
Ba runepokcua — KO,, o3onua — KO, xocun xunaau.

Kanuit xaBosa édranga K,0, sBa KO, napHHMHT apaiaiuima-
cH xocua Oynaau. Kaaui okcun xyaau I\fa20 Kabu ycynga onu-
vaau. Kanuit nepokcun K,O, Ba kanuit runepokcun KO, cye
Ba KMCJOTAIAp TabCHPHUAA NapyajaHaaH.

Kanuit osoHna KOH ra 030H TabCHp 3TTaHHAA XOCHI Oynanu:

4KOH + 40, — 4KO, + 0, + 2H,0

KO, Ba aitiukca, KO, Kywin oxcHIIOBYMAApAMP.
JHH THAPOKCHA i(OH. Kanuit cys Ounax xyana
WHOAATIW peakuusara KUpUILKG, HaTHXaaa BOAOPOA aXpa-
TMO YMKapaaH Ba Kaiui ruapokcua xocun 6ynanm:

2K +2H,0 — H, + 2KOH

KOH xynau NaOH kabu paHrcu3 Kpuctaut Mmoaaa. 410 °¢
Ia CYlOKJaHalH, KH3OUpWIraHaa napyanaHmai OyrFnaHanm
XaBogaH ¥3ura Ham TOpTaaM. Y CyBAa XyAa KyN HCCHKIHK

K.O,,
"Ka
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yukapuil 6unan 3puian (0 °C aa 100 r cysna 97 r, 100 °C aa
178 r KOH apuitau), sxr kyunu vwkopaup. KOH HuHr 3puT-
MajJaru AUCCOUMIAHMII aapaxacu Kapuib 100% ra eraau. Y
yIOBYM KanaHH geb iopuTHIAAN.

KOH Ttexnumnkana KCI HUHr cyBaar¥d 3pMTMacHHMU 3JEK-
TPOJIM3 KUNMIL Hynu OunaH onuHanu. Iloram K,CO, ra oxak
tabcHUp ITTUPpUO xaM KOH onum mymxkuxH. KO oqmg XaBo-
narn CO, 6unax tesna peakumsra kupuiunb K,CO, aitnananu.
]_UyHHHI‘ YYYH y 6epK uauiuga cakjiaHaau.

KOH TexHukana coByH Taiépnauina, naboparopusnapna
MOMJAiapHU KYPHUTHULLAA, KapOOHAT aHTHAPUAHU IOTTHPHUILI
makcanuaa yuviatunagy. KOH MetaHonna axwuy apuingm.

Kaaui Ttysanapu: KCIl, KBr, KI, KNO,, K,CO,,
K,PO, nap cysna Xy 3pMiau. Yaap paHrcus, 1eKWH anaH-
raHu 6MHad1ua paHrra 6ysiiau. KanuitHuHr pakat MKKMTA TY3H
KHC,H,O, Ba K,[Co(NO,),] cyBna €MoH apuitnu. LLIyHHHT yuyH
Oy Ty3napHMHr XOCHJ Oyauumnra acocnadub, apuTMana Kainiu
MOHHU OOpP-HYKJIHUIU aHUKAAHAAM (cUdaT peakuus). Kanui 'rya-
JIApH 3pUTMallapaaH CYBCH3 X0/aTAa KPUCTAJIaHANH.

Kanuit Tyanapu tTH66uéTaa Ba KMUIOK XY>XKaNMIMaa KaTra
axamusrra ara. KCl, KNO,, K,SO, Ba 6owkanap — kanmn -
an ¥yrurTanapaunp. Kaaunit HuTpar Kopa nopox taiiépaawuaa
Xam uunatunanu (Kkopa nopoxHuHr Tapkubu 68% KNO,, 17%
C Ba 15% S nan ubopar).

1X.5. PYBUJAMHA — Rb BA LIE3HUHN — Cs

Pybuauit Tabuuit u3ororuiapu macca coHu 85 Ba 87, anek-
TpoH KoHurypauus KLMN 5s'. Le3uiiHUHT TaOuuit usoronu
Macca coHu 133, aaexTpoH kKoHdurypaunacy KLMNO 6s'.

Tabuaraa yupanm Ba onwnmius. 1861 iinnga Bynsen sa Kup-
xropdp HiopkreriMep MHHepan CyBJapHM CIIEKTpal aHaaAWU3
KHIMLI HAaTHXKAacKaa pyOuauii Ba uesnitHu Kawg staunap. byH-
3eH 1863 #wuna pybummit runporaprpatiu (RbHC,H,O,) kymup
OmwnaH Kadrapub Metan Xonmard pyomauitHM onan. Mertamn
Xongaru uesuiiHv 3ca 1882 iiwnaa cyloKnaHTHpWITraH ue3ui
HUHAHHOHU INEKTPONU3 KUJIHO ONWHIM.

Pybuauit Tabuatoa KaaMAHUHC Ayanowu XucobnaHaau.
MacanaH, kapHauiut tapkubuaa 0,02%, JenmgoaHT Tapku-
o6uaa aca 5% raua pybuauit yupaiau. Pybuamii Tabuartaa KeHr
TapKairaH. Typau TOF XHMHCAApPH aHHUKCE, ATIOMOCHJIMKAT-
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nap rapkubuaa pyobuaum O6upukmanapu ydpainau, pyouauii
MYCTaKH MUHepajU1ap Xocui Kkunmanamn. Tabuatna pyouauii-
HUHT YMYMHI Mukaopu Ag, Au, Hg, Sn, Pb, As, Sb, Bi Ba P
NAapHUKHUra KaparaHaa aHya kyn. Pyouani 6unaH uesMitHMHr
MOH PAalHYCH KAJIMHHUHI MOH paauycura siKMH OyaraHauru
YYYH, Oy y4 aneMeHT Oupukmanapu ¥3apo mzomopd Oyauiuu

MYMKMH (RK+ =0,133 uMm, RRb+ = 0,149 uMm, R(:s* =0,165 HM).

Tabuataaru pyouauiHuHr 72,15% n *Rb Ba 27,85% u *'Rb
naH ubopar.

Cs — ue3ui pyOuamiira KaparaHaa aH4a CUpaK 3JIEMEHT.
Inbba opoauna TOMUJAAMIaH aNIOMOCHNMKAT NOJJNYKC
2Cs,0 - 2A1,0, - 9510, - H,0 tapknbuaa uesmnit Kyummya xonu-
na yypanau. Jlenunonntaa xam 0,01% ra xkanap ue3uit 6ynagu.

Pybuauit Ba uesunit xyanu 60o1ka MLIKOpHH MeTannap Kabu
cytokaaHtupunrad xynopua (RbCl sa CsCl) napHu 3anekTpo-
JIU3 KWJIMII OPKaIM OAMHaau. DyHmaH Talukapu pyouaoui,
YHUHT rHAPOKCUAHHHU BOAOPOA OKHMMMUAA MarHUi OuaH Kam-
Tapull HYnu O6uaaH XxaM XOCHA KWIKMHAAH, UEe3Ui 3ca YHHUHT
6uxpoMaTHHU IOKOpU 60CHMMAAa UUPKOHUHM OunaH KanWTapub
OJIUHAAM:

Cs,Cr,0, +2Zr — 2Cs + Cr,0, + 2Zr0,

byHaai xapaéHaap acocuaa OJMHIAH ue3viiaal ¢ornaana-
HUO, dorolanemMeHTNap TaHEpaaHaaH.

Pybnaunk Ba me3zur Ompmxkmanapn. by ukkanu
3JIEMEHT KHUcopoa OMnaH OKCHANapAaH TallKapy NMEPOKCHI-
nap Ba runepokcumnap (Rb,0,, Cs,0, Ba RbO,, CsO,) xocun
Kwiaau. Pybuauit sa uesuit ruapokcumiapu (RbOH sa CsOHO
Kyunu acocnapaup. Rb Ba Cs Tyanapu y3 xoccanapu OunaH
6ouika HILKOpHUt METALUTAPHUHT MYBO(HK TY3NapUlaH aesip-
ny dapk Kunmainau. Jlexux uesuit kap6onar Cs,CO, 6oluka
MLIKOPUI MeTanapHUHT KapOoHaTnapuaaH ¢apk Kwiaau: y
CNUPTAA IpUAON, AaHATUTHK KMMENA LEe3U KapOOHAaTHUHT Oy
xycycuaruaaH ¢oitnanaHub, uesnit MUWKOPHUA MeTasrapaaH
axparunaay. Pybuauit Ba ueaunit xsiopuanap Cyeaa axiuu apuiiam
(20 *C ga 100 r cysaa 91,2 r RbCl, 20 °C aa 100 r cysaa 185,7
r CsCl apuiinn).

Pyouanii xinopun xyaau LiCl kabu ol Ty3u cTpyKTypacu-
na kpuctasnaHaau. Lle3uit xnopua 3ca xaxMuit Mapkasnaiu-
raH Ky6 cucreMacuaa KpucTaanaHaiu,
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Pybuauit Ba ue3unit cyabdariap cysja XM 3pyBYaH Ty3-
napaup (10 °C aa 100 r cysna 42,4 r Rb,SO, 3puca, 0 °C aa 100
r cysaa 167 r Cs,SO, spuitan). Lle3uit cynndar 6unaH uesui
antoMuHui auyukrow CsAl(SO,), - 12H,0 xocun kunaau. by
monaa cyBaa éMoH 3puitau (0 °C aa 100 r cysaa 0,34 r apuitou).
YHHHT Oy xOoccacHaaH aHANMUTUK KUMEaa dporaanaHunaam.

X 000
JABPUM CUCTEMAHUHT UKKMHYM
TPYTIINA DJIEMEHTJIAPH

X.1. FPYIINAHUHT YMYMHHA TABCHOH

JaBpHil CHCTEMAHUHT UKKUHYHU FPYNMAcH XaM UKKH Ipyri-
nayagaH ubopar. UkkuHYa rpynna 3jeMEHTIAPUHUHI 3HT
IOKOpPH OKCHMILIaHWLI gapaxacu +2 ra teHr. bow rpynnaya
ajieMeHTnapy (bepunnuii Be Ba MmarHuit Mg), Kanrbuu# rpyn-
nayacu (Kanbuuit Ca, ctpoHuu# Sr, 6apuit Ba Ba paaunit Ra)
aneMeHTAapuaaH noopar. Kymimmua rpynnayaiu pyx Zn, Kaa-
Muit Cd Ba cumob Hg Tawikun kunagu. bow rpynnaya 3ne-
MEHT/IapU aTOMJAPUHUHT CUPTKU KaBaTHAa UKKUTAAaH S-3JIeK-
TPOH OVaaam. YAapHUHI KaMTapyBYM Xoccanapu HMIUKOpPHUH
MeTalIapHMKMUIa Kaparaiaa Kyucu3pok mdoaanasrau. Ca, Sr,
Ba, Ra aneMeHTNapUHUHT KAHTApYBYM XOCCA/IapU ATOM pPaauycH
KaTTajalluraH capu Kydamub dopaau.

Be*, Mg?**, Ca?*, Sr?*, Ba?*, Ra?* MOHAapUHHUHI TY3WJIU-
wu Li*, Na*, K*, Rb*, Cs*, Fr* moHnapuHukKura yxiwiauau,
OUpoK yaapHUHr (abHU Be?*, Mg?* Ba X0Ka30) paaMycH Ku-
yukpokK. LLlyHHHr yuyyH XaM UKKMHYM rpynnagary 6o rpyn-
rnava 3J€MEHTAAPUHUHT THAPOKCUILIAPDU UIUIKOPUI MeTaLiap-
HUHT TMAPOKCHIUIApUra KaparaHaa Kyucu3poK acoc xoccaja-
pura osra. Be?* —» Mg** — Ca** - Sr’* - Ba?** —» Ra®*
KATOpMUIa YanaaH yHIrTa YTyl OuaaH MOHJIAPHUHT paadycia-
PM OpTraH capu rMApOKCHIUIAPHUHT aCOC XOoccanapu Ky4anub
bopaan (X.1-xaasan). Macanan, Be(OH), amdoprep 6npuk-
Ma, Mg(OH), kyucus acoc, Ca(OH), kyunn acoc, Ba(OH),
3Ca CyBla fAXIUHK 3PUMAAMIaAH XyAa Ky4IH acoc; Yy YioBuH OapHT
ned puTUnany.

HMKKHHYM rpynnaHyHr €Haky rpynmnaia 3jieMeHTaapu Zn,
Cd Ba Hg acocuit rpynnaya 3neMeHTIapura KaparaHaa oup-
MYHYa KYYCHU3 KanTapyBYMAApAUp, YYHKKH YJAAPHUHI aTOM
paguyciaapH aH4ya kuuuk. Zn?*, Cd?* Ba Hg?* MOHJIApUHHUHT
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X. l-xadsan

IIA rpynnagsa 3AeMeHTIapHEHRT XOCCANApH

Xoccach Be Mg Ca St Ba
Ep KoburHaary
MHKAOpH, Macca %
napaa 3.8-10+ 1.9 3.3 34-101| 6,5-1072
BaseHt anextpo- |He] INe] | [Ar] [Kr] | [Xe]
Nap KOHQH- 25 35 4s? 58 65
rypauMscy
ATOM PaanycH, HM 0.113 0.160 0,197 0,215 0,221
I HOHWHMHT
paIMyCH, HM 0.034 0,074 0,104 0,120 0,193
Honnaunu
noTcHuxdaniapu, B
xucobina |
[L(3-53" +¥) 9,323 7,645 6.133 5,695 5,212
H5M 1.5 1,2 1.0 1,0 0,9
CyokaHiw
Temneparypacu, *C 1283 650 847 770 718
KaiHaw
Temneparypac, ‘C 2970 1104 1470 1375 1687
3uuauru, r-cm? 1,85 1,74 1,54 2,63 3,76
E'(D2?/3), B —1,847 | -2,36 —2,86 | —2,888 | —2,906

paauyClapH XaM acoCHii rpynnaya 3/IEMEHT/IADU HOHJIAPHHUHT
paauycnapura Kaparanga ku4uk; (R, . =0,083 RC #+ =0099

Ba RH 2« = 0,112 HM) wmynuur yuyn Zn(OH), amdpotep xoc-
cara, (‘,gd(OH)2 Ky4cu3 acoc xoccacura ara. Hg(OH), 6exapop
Moana 6ynub, teaaa napyanaHu6 HgO Ba H,O xocun kunaam.

Pyx rpynnayacu 3neMeHT/Niapy KaTTa JaBPJIaPHHHT 3HT OXMUP-
ru d-aneMeHTAapy OYyAraHu yyyH ynapHuHr 6ab3u Xxoccalapu
rauivid rpynnayacu 3J€MEHTJIApMHHUHT XOCcaNapura yxiuaiau.

X.2. BEPWLIHNA — Be

bapkapop M30TONUHUHT Macca COHM 9, aTOMUHUHT 3MeK-
TPOH KOHUrypauuscu 1s*2s* (Z=4).

BokeaeH 1793 iivnna 6epunan MuUHepanuna Gepwuivi
bopnurnHu aHukKaraH 6ynaca-aa, yuu 1827 iiunra 6opub Bé-
nep Sepwinui x10puaHU Kanuit 6unad Kantapub6 Be onuuura
myBaddax 6ynau. XX acCpHMHr RMrMpMaHyKn WwuiapuaaH oou-
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na6, abHM Kawd KunuHraHaaH Kapuinbd 100 iun kerinH Ge-
PWUIMH caHoaT MUKEcHaa onuHa 6ownanau. M. B. Asaees Ge-
PHJIIUM OKCHUIL («rMHUMH»®) HU TEKIWHPpUO yHUHr Tapkubuaa
6up atoMm Gepwnuira 6Up aToM KUCJIOPOA TYFPHU KENMULLIWHH,
aTOM Maccacu 9,26 ra TEHIMTMIMHU aHUKJIAH.

. 1. MeHnnenees 6epuinuitHu aaBpuit cucreMaHuHr 11 rpyn-
nacura KHpUTAK Ba YHHHT aTOM Maccacu 9,4 ra teHr neb Kabyn
Knnau. Baxonauku, GepunnunitHu, aBBan TEKIIUPraH OJIMM-
Jlap YHH Y4 BaJICHTM 21eMeHT xucobnab atom maccacuHu 13,5
ne6 kabyn KuiaraH saunap.

bepwsuin#i Ty3napuHUHT Ma3zacu WMPHUH Oynaau, WYHUHT
YYYH nacTaabKHu BakKTaa «AMUHUH» (QpaHLy3ya «lUMPUH») ned
aTanraH.

Tabuaraa yupamu. bepwyuinii tabuaraa 6ab3M HoaMp
CUJIMKATAAp Ba AJIOMOCHAMKATAAD XOJHAA yYpaiau. YHUHT
caHOaT axaMHUATUra 3ra OyjraH MuHepanau Oepuaa —
3BeO - AL O, - 6Si0, 6yan6, yHuHr tapkubuna 14% BeO (€xu
5% Be) 6op. bepunn rekcaroHan axonnd Kpuctaiaap Xocui
KWNnaad, YHUHr Tapkubuaaru Kyuiumuyanapra kKapab ok, ca-
PUK, MYLUTH, ALKWA TYCAU OYnaau, NekKuH cod AU 3yM-
paa, xMpacmarapa Ba3aHIOpDU AKBAMAPHHAAPrHHA
KMMMaT0axo TOWIAp XYyMIacura KMpaam.

YHUHT anekcanaput (xpu3obepuan) HOMIAM MKKHUHYU MU-
Hepanu BeO - Al,O, xaM KuMmaTbaxo TowauMp.

beprnMiAHMHT yuuHuu muHepanu denaxut 2BeO - SiO,
tapknbuga 45,5% BeO 6op. JlekuH 6y MuHepan Xyaa Kam
yuypauau.

Oymunmu. bepunauit axpatub onnw ydyyH oepuin pyna-
CHUHH ¢Topraiap 6nnaH CYIOKJIaHTUPHUO, xocun BYaraH KoTuil-
mara cyB Kywn6 Na,[BeF,| apurmacu onnnaau. CyHrpa cyinb-
¢dar kucaora Kyunob, sputmagadH BeSO, HM KpucTannaHTU-
pUnaay. YHHU 4YFIaHTUPUO OepUIITUK OKCHUAK ONUHANM.

BeO nan 3ca BeCl,, BeF, Ba 6omkanap xochn KUAHHAIH.

Metann xongaru OepvUIMHHU OJIMLL YYYH CYBCH3 CYIOK-
JNAHTHPUATraH OEPHILIKIK XJIOPUA 3AEKTPOIN3 KWIKHALH.

by ycynHHHr KaMuwaury 1yHAak, CyBCcU3 Geprwuinit xio-
pHA ONKIL YYYH aHYa UCCHKIUK capd Oynaau. AKI ga 6epun-
nuit onnu yuyH BeF, uu 850 °C na maruuit 6unaH Kairapwiand.

XKyna cod GepwuiHit ONHII YYYH META/UIHU BaKyymaa Gyrna-
THLU €KM MHEpT ra3 atMocdepacuaa 3oHaiap 6yi1ab cyloknan-
THPHLL (BEPTHUKAIb HHAYKLIMOH Meyaa) MeToMNapH KYsUlaHaau.
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Xoccanapu. bepunnunit y3 xoccanapu 6unaH HKKHUHYU
rpynna aneMmeHTAapuiaaH ¢apx kunaad. Macanad, BeCl, kyu-
JIMPOK rMApOsIN3iaHaau, OyHuHr cababu wyHaaku, Gepunnuii-
HWUHT MOH painyCH MarHMMHUHI UOH paaIuyCHUaaH Kapuhib UKKH
MapTa KMYMK, YHHHI OKCHIUIAHMLL Japaxacu 3ca +2 ra TeHr.

MabayMKH, Xap KaHaah KaTHOHHUHr OMpop aHMOH OwiaH
¥32p0 TABCHPVIALLHII FHEPrHACH KATHOH 3aPAJIH KATTAJIHIUTA TYFPH
nponopuxoHasa Oyand, annon OKWIaH KaTHOH opacHaaru Macodara
TeckapH nponopunornannup. LllyHra kypa, Be?* MoHu aHHOHra
KyWwiy TabCUp KypcaTtaau. Mg?*, Ca?* wonnap 6yHaan Tabcup 3T1a
onmanau. LliyHuHr Hatuxacuaa Be?* 6unaH aHuowap opacuaa
xocun OynraH G6ofFnaHul MOHAM OOFAaHULI OUNAH KOBAIEHT
OOFAaHKILU YPTAaCHAAr¥ OPAIHK X0JIATHH 3rajulaiaM.

bepunnuit Kyn paHr TyCau €Hrun Metania. YHUHT JIeKTp
YTKa3yBYAH/IMIM MUCHHUKHMIA KaparaHia TaxMMHaH 12 Mapra kam.

bepuanuit rekcaroHan cucreMana KpuctaiiaHaau. Y aesp-
JIM KaTTHUK Ba MYpT Moaaa. bepuMHHKUHT CUPTH XaBoada, Xyl-
IW aniOMUHUK Kabu, okcua napaa OvnaH KonnaHaau, 6y nap-
aa OepH/UITMHHHUHT KUMEBUH aKTUBIIMTMHU aHYaA CyCaWTHpalu.

bepunauit KU3aupuAraHaa KMCaopon Ba Xapoaa ¢éHaau. be-
PUJIMA rajoreHnap 6unaH ogparnaru Temneparypaia €Ky ou-
po3 ucuTUAraHaa oupukanu. by peakunanapaa HCCUKJIUK ax-
panaau Ba BeO., BeS, Be,N,, BeCl,, BeF, kabu 6apxapop
OupukManap xocui Oynaau. bepuanuin sopopoa 6unaH onar-
lary wapoutna OupukManav. bepMaaUMAHUHT CTAaHAAPT 3J1eK-
TPOA NOoTeHUMaNM MaHOUK KuHiMarra ara Oyamiuura Kapaman,
CyBAAaH OAaTAary - TeMMneparypana XaMm, KU3AUpWJiraHaa xam
BOAOPOAHKH CUKHMO yuMKapMmanau, YyHKM YHUHT CUpTMOAru
OKCMI Nnapiia CyB TabCHUpHA] EMUPHIMANIHM.

Cytontupunrad H,SO, sa HCl na 6epwinnit apuitan, HNO,
TabCHUpHAaa 3ca GakaTt UCUTHATAHIA Ipuilau. bepuanuii coByk
HUTpaT KUCaoTara OOTUPUIICA, YHUHI aKTUBJIMIH KaMasiiu
(naccuBnaHanun).

bepnanuit MwiKopaap 6unaH 0eprUaRaTAaApP XOCHI KHAOU:

Be + 2NaOH — Na,BeO, + H,
KM
Be + 2NaOH + 2H,0 — Na,[Be(OH),]+ H,

bepunaun y3uHuHr amdoTtepaurn 6MnNaH UKKHUHYHU rpyn-
na MetanapuaaH papkrananu. YHUHr 6y xoccacy xyaam amo-
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MHHUHHUKHATA yxmanau. bepunauit kyn Merannap 6una
KOTHLIMaiap Xocui Kuaaau. babau Mmerannap 6unaH Gepun-
JIMA MHTEepMeTann OMpukManap — GepHAAHANAP XOCUN
Kkunaau. bepunauitHUHT 6Mp Katop d-aneMeHTAap 6KIaH XOCH
KHJAraH uHTepMeTann OMpuWkManapu, xymnanaH, TiBe ,,
NbBe ,, TaBe,, MoBe,,, NbBe , Ba xokasonap okopu TeM-
neparypana cyiokjaaHaau; yaap xarro 1200—1600 °C raya xu3-
OUPUNTAHOZ XaM OKCHMANAHMaNIHU.

bepuaanitHUHT 6aBb3U KOTHIUMANApU CaMOJIETCO3MMKAA
vuLiatwiany. bepunnuii aToM peakropaapuaa HeiTpoHaap Xapa-
KaTHHHU CyCanTUpPYyBUM cudaTtnaa, naboparopusnapaa Hem'pon
Jlap onui MaHb6anapu cudaTuaa MwnaTUIaaM; yrapaa

iBe+3He—'.C+¢n
TeHraamMara MyBoQUK HEHTpPOHJIAp XOCUN Oynanu.

bepwinui yaHrnapu HUXosiTAA 3axapauv. bepunnui opra-
HU3MAA 6ab3u epMeHTRAp TapKubuaarn MarHUMHHUHI YpHHU-
HU OJMO, OpraHU3IMHU HMLUOAH YUKApaaH.

Bepuanui ruapna — BeH, xocun xuanie yuyH Ge-
PMWUIMHA XAOPUAHMHI 3¢pupaaru apurmacura LiH tabcup 31-
TUPUIL JIO3UM.

BeH, kaTTuK nonvumep moana. Y cys Tabcupuaa napyana-
HUO Bomopoa axpatu® umkapaau. bepuanuit ruapua Kydnu
KanTapyBuH.

bepunaui xapbuanapun — BeC, Ba Be,C anextp
neyaa 6epuaauid OKCHIHU KYMUpP OuslaH peakKUusira KHpUILUH-

LM HAaTHUXAcKUAA XOCUn Oynanm:
2BeO + 3C — Be,C + 2CO

Be,C — xu3ruw Tycau KaTtTuk moaaa 6yaub, cys tabcupuaa
napyanaHu6 metaH aXxpaTtud yukapaau. BeC, aca KykyH X0nu-
aaru 6epusuiira 450 °C na auetnaeH Tabcup ITTUPUO xoCcui
KUAKWHAAM:

Be + C,H, —» BeC, + H,

BeC, cys rabcMpuaa aueTHaeH aXpaTub YMKapalaH.
gepumnm HuTpua — Be,N, okopu Temnepartypaia
(770—1400 °C na) 6epmmuuHuHr 230T 6MNaH GUPHUKHLUK
HaTHXacuaa xocun Oynaau. bepuanuili HATPpUIA KHUCJIOTajlap
TabCHUpHUAA NapyataHud aMMHMaK aXxpaTud yuKapanu.
bepuannii oxcua. BeO onuiu yuyH 6epuanuit oKCua-
naHTUpuiaau €xu Gepunuit cynbdar BeSO, napyaiaHanu:
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BeSO, — BeO + SO,

bepuanuit OKCUAHUHT 3AEMEHTAAPAAH XOCHUI OVaMLI 3H-
Tanbnusick AH® = —598 kXK - Mmonb! ra tenr, 2530 °C na cy-
joKJjlaHaau, Yy osaoBOapoow moana 6yaranum yyyH Zn, Cr, U
Kabu MeTannapHHu CYIOKJAHTHPUILLIA ULLJIATUNAAUMIAH TUTeab
Ba HalaapHW Taiepnauiga, yrra YMaaMau Marepuan cugaru-
la, 3JIeKTPOH HaWnap Tauepaawga, U30JAsILMOH MaTtepuan
cudaTaa vwnaTunagud. Aapo TexHUKaACHAA HEHTPOHNAPHH
IOTYBYM Ba yjap TE3JUITMHM CyCTAATYBUYM cHudaTHaa KyajIaHuU-
Aany.

BeO amdorep okcHa, WIYHUHT yYYH Y acOCIM OKCHIIAp
OuAaH xaM, KMCJIOTAJIM OKCHAAAp OUIaH XaM CYIOKJIAHTUPU-
raHaa peakuusira KMpUilaau.

bepuananh ruapoxcuan Be(OH),. beprnani ys-
JIapy 3pUTMAcura aMMH1ak TabCUp 3TTUPUACcA, ODepUAANI THI-
POKCHJ YyKMara TywiagM.

AHru xocun KuanHraxn yykMa — Be(OH), amdporep monna
O6ynub, MukKopaapaa xaM, KMCaoTajsapaa XxaM OCOHAUK OunaH
IpUALH.

bBepunaani rvy3anapn. bepuanuit tyanapu 6omKa -
KOpHi-ep MEeTaIapHUHT Ty3a1apyu Kabu cyBaa 3pyByaH 6yna-
. bepunnnit dropua BeF, 6up Heua moandukaumsra sra, y
LY LIIACUMOH X0JaTra OCOHIMHa yranu. bepwianit dropua cysaa
axwy 3punan, 800 °C gaH oKopu TeMmneparypana OyriaaHa
oolnanau.

bepunnuit propuaHuHr cysaaru aput™Maiapu KF sa NaF
nap 6unax K,[BeF,], K[BeF,] Tapkuban xomnaexcaap xocui
Kuaaau. by koMmiiekcaap cysia sixiuy 3puilun 6unaH ajJaoMu-
HUMWHMHI LWIYHra yxiiaw KoMruiekeaapuaan ¢apk Kkunanu. be-
PUANHUAHUHT AIIOMMHUALAH aXpaTUluaa YJapHUHTI Oy xycy-
CUATHAAH oitaanaHuaanm.

bepuaani xnopua BeCl, — cysaa axwiu spuiau-
FaH paHrcM3, rUrpocKoOnuK, yyyByaH moasa. bepunnuit xo-
pPUAHHU ONKLW yYyH 6epunnuii okcuaun 700 °C na KYMUpP UIUTH-
poxKuaa xaop razu 6unaH peakumsira KWpUTHIAAU:

BeO + Cl, + C — BeCl, + CO

bepunnwuit xn1opun cysnaru sputmanad BeCl, - 4H,0 xonuaa
KpUctannaHaau. bepuanunit xiopua 6up Heua Mmoaudukauus-
4a yypanau. YHUHr Moaudukauusiapyuiad OMpu ToNacUMOH
TY3WHLLTA 3ra.
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bepunnuit ranoreHUIUTAapHUHT NACT TeMIepaTypaja CyIloK-
JJaHMLUM Ba Y4YBYAHJIMIU Yi1apHHU KOBajIeHT OOFIXM Modaanap-
ra sKMHnawTupaau. byHuHr cababy Be?* MOHM paaMyCHHHMHT
HUXOATAA KHUUKAUruaup. by noH paanycu 6apuit HOHU panuy-
CUAAH KapHnb TYpT MapTta KHYHUK.

Hlyura xypa Gepuanuit moHu xyunu KyrbioBYyM Xoccara
3ra. bepunauiHKUHr HUTpaAT, cyabgaTt Ba O0OWIKA Ty3/1apy XaM
MaBXYyI.

bepunaui Tyznapy oaataaru Temneparypana ruapoauana-
Hanau; Oy Tyanap 3axapiu, JeKUH IAPUH TabMJIIK Oynaau.

X.3. MATHUH — Mg.

Tabuatna MarHMiHUHT yuyTa u3sortonu 6op: »*Mg (78,6%),
Mg (10,11%), *Mg (11,29%), ssHa yuta CYHBHUIl H30TOMH
XaM MawIyM. Tabuataa MarHui cUIMKaTAK MUHepaiap (0N K -
Bun MgSiO,), kapboHatau Munepannap (XONOMHT —
CaCO, - MgCO,, marnesnt —MgCO,) Ba xnopuanap
(xapuanaut —KCl-MgCl, - 6H,0) xonuaa yupaiau. deu-
ru3 cysuna 0,38% ra xagpap MgCl, 6ynanu (6ab3u kynnapaa
3ca MgCl, Hunr mukaopu 30% ra eranu).

Maruuit Ty3napu Kacnuit nenrusuna, Kopa-byro3-I'yana
Ba YAMUK REHru3na anHUKca KVn ydpanau.

Maruun amanbramacuuu Hesu 1808 fiuana cylokKniaHTU-
pyuiarad MarHuit cynbdaTtHU INEKTPOAM3 KUAKMLW HAaTHUXAacKaa
onud, yHra «<MarHe3znuym» HoMuHHu Oepran. CyHrpa 1828 itunna
bioceu cylok1aHraH MardHuii xanopuara Kkanui 6yrFnapu Tabcup
3TTUPpUO MeTann XO0sZaru MarHuid ONrax.

Onnnnwn. 1. CyloKJIaHTUPHUATaH CYBCU3 MarHui XJ1I0puIaHH
MEKTPOJIU3, KapHANAUT cyrwokaaHtupunnd 700—750 °C na
JIEKTPOJAN3 KUAMULI XapaeHU YyTKa3unaau.

2. MeTanaoTepMUK YCyNnu MarHui oanul yuyH 4yr Xoaura
KEJTUPUITAH AOJNOMUT PeppOoOCHINLMNA €KU AIIOMOCHUINLUNA
OunaH Kaiitapunanu:

2Ca0 - MgO +Si — Ca,SiO, + 2Mg

By xapaén anextp neuaa 1200—1300 °C ga Bakyymaa yTKa-
3uaanu.

3. MarHuit oxcuaHu I0KOpY TeMnepaTypana KyMup 6unas
KauTapuil;

MgO+C - Mg+ CO
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Kyna To3a MarHuit oauil yyyH TeXHUK MarHuin Bakyymaa
KaWTa-Kanta cybaumarnaHaau.

Xoccanapu. MarHui s-aneMeHTAap XyMJjacHra Kupaau;
YHHUHI Xoccanapy 6epuanuit xoccanapyaaH aHya ¢apk, Kuia-
I, YYHKK MarHU# atomuaa Oy BaneHT opOUTaniap MaBxyan
Mg 15722522p83523p°3d°. MarHuitHMHIr MeTAIKK Xoccanapy Ge-
PM/IJIMI Ba anlOMUHUItIaplarura Kaparaijia aHya aHUK HaMo-
€H Oynaau.

MarHu# y3 OupukManapuaa XxaMMa BakKT UKKH BaJEHTAU.

Maruui Kkymyiugek oK eHrv,1 MetTaul. Y XxaBoaa OKCHIUIAH -
raHuaa Xupasnallanm.

Maruuii coByk cyB 6unaH peakuusara Xyaa cycT KMpHlua-
. KaiHOK cyB OunaH peakuusira KUpuviuumd Mg(OH)z HH
XOCHA Kuaaau. MarHui Kuciaortanapaa 3puuau, JeKUH €MOH
3pysByaH Maxcynornap [MgF,, Mg,(PO,),| xocua Kunaamrax
KMCAOTanapaa MarHui kam 3puiian. Miukopaap Marduiira tab-
CHUp 3TMaNAM.

Maruui Kynyuiuk Metauiap 6unaH y3apo tabcupaawmunb
TYPAX KOTUIIMAIAp XOCH/ KMIAAHU. YaapaaH OUpH «3/IEKTPOH»
HOMJIM €HIrMA KoThMa 6ynub, yHUuHr Tapkubuna 3—10% Al,
0,2—3% Zn Ba 87—94% Mg 6op.lllyHra kypa, MeTana xo.-
Jlard MarHuii aCOCaH e HrHJ KOTHIIMAaaap KHuwaab unka-
pylLAA KYanaHuWland. YHUHrF MATHAa A H#H HOM/JIY KOTULUIMA-
cu (70—90% Al Ba 30—10% Mg) HuHr 3uuauru 2—2.5r - cm?
ra TeHr. byHaaH Tawikapy MarHui MeTalyprusiaa KuMMaToaxo
(ypaH, THTaH, BaHaaMUH, UMPKOHKKMN Ba 6OLUKR) METAJ/L1Ap OJIKLL-
na KaiitapyBuu cudaTtuaa miaarnnaau. MarHui éHraHuaa yab-
TpabuHadLia Hypaapra 6o# wywsaa xocua Kunaau. LilyHra xypa,
y ¢oTtorpadusna Ba Myiakbo3aMKaa UILIATUAAON.

Marnui OHpukmManapu. MarHMHHHUHT BOAOpPOMLIH
o6upukmacu MgH, maruuit ammerunHuur 175 °C na napyana-
HULUKM HaTHXAacuaa Xocus Oynaau:

Mg(C,H,), - MgH, +2C,H,

YunaH tawxkapu 20 muHr klla 6ocnm octuaa 570 °C na
MarHum (¢akaTt KataiuM3zatop — MarHuid MOAMA MUIUTHPOKMU-
na) sogopoa 6unaH ysapo OMpukanu, JIEKMH ojaTaary iua-
pouTaa sojopol 6unaH 6eBocHTa GUPUKMARIH.

Maruuih ruapua MgH, KykyH Xonuaary KyMyupaHr
KatTuK momaa. by Mmomnana wownu 6ornannw BeH, Ba AlH,
flapaarura KaparaHaa siKKoJpok HaMO€H Oynaau.
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MarduitHuHr sHaruapua-6opat Mg(BH,),Barna-
pun-anomuuart Mg(AlH,), HoMan GupuKkManapu Xam
MabiyM.

Maruni okcuna MgO 2800 °C na cylok1aHanuraH Kpuc-
tasn Mofaa. TexHitkana Oy MaxcynoT MarHuii kKapboHaTHu nap-
yanaw uyau OunaH onvHaau.

MarHuit okcuaaaH yrra uviaamiv uauwnap, TUreab Ba
oowka OyioMnap tai€paaHanu.

Marunit ruapokcua Mg(OH), cysna kam apuiam,
ypTaya Kyura ara 6yaran acociap Xymaacura KUpaau. YHUHF
3pyBuaHAUK Kynaitmacu IK=1,2-10-"" Mmonsb - a3, apyBuaH-
auru 1,7 - 10 monb * 7' ra TeHr.

Maruui xaopua MgCl, MarHui okcuara KyMUp Miu-
TUPOKHUAA XJIOP TAabCUP ITTHPUO ONUHANM:

MgO + C + Cl, » MgCl, + CO

Yuuur MgCl, - 6H,0 tapkubnu KpuCTann ruapaty AEHru3
CYBHUOAH OAWMHAAW. MarHuit xJa0pua aCoOCaH MarHe3Hanab
nemeHnT Tai€pnawna kynnauunaau. MgCl, Hunr 30% nu
apuTtMacvuHu (aBBan Ku3aupud Ttait€épnaanranH) MgO Ounan
KOPHUIUTHPUILL HATUXACHIAA MArHe3uasab LUEMEHT Xocun 6yna-
au. Marxe3uanb LEMEHT IOKOPH MOJIEKYSIP MOAAA, YHUHT ¢dop-
mynacuHd nMgO - mMgCl, - pH,O maxknuna €3uw MyMKHH.
YuuHr onaun dopmyaacu MgOHCl

MarHe3unaib UeMEHTHUHT KNNUK OKMAaH apanalluMacu KCH -
AoanT 1eb6 atananu. KCHAOAUT KypUaMILL Ba H3ONSLUKUA MaTe-
puanu cudarnaa UWIaTHIALH.

Maruuii cyapdar 64p Heya ruapaTinap Xocua Kuaa-
AW, YIApHUHI UKKMTAcH Tabuataa yypaiamn; OMpUHYUCH MO-
Horuapat MgSO, - H,O — KH3epHT MUHEpPAIH, HKKMHUYHUCH
MuHepanu rentarnapat MgSO, - 7H,O — Taxup Ty3amp.
Kuseput towrtys NaCl ra apanawran xonaa yupaiau; 6y Ty3
JEeHIru3 cyBura xaM taxup masa 6epanu. 100 r cysna 15 °C na
33,8 r maruu#t cyasdar apuitan. 150—200 °C gmaruHa cyBcu3
MarHui cynbdar xocun 6yaaun. Maruuit cyapdar, Kaauu cyib-
¢daTt Xxamna kanui xiopua Ba 6oika Ty3snap 6uaaH 6Mp KaHua
KYLIAJIOK Ty3J1ap XOCHJ KHWNalH.

Maruui nurpar Mg(NO,, - 6H,0 xyna rurpockonux
Ba CYBIA SXWIK 3pUAAMIaH Ty3 (25 °C aa 100 r cysaa 70 r
apunan). Cyscus maruuit nepxiopar Mg(ClO,), anruapon
rasjiapHu CysB OyFuaaH KypuTHULILAA HULLJIATHIALK.
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Maruuni xap6na MgC, (MarHmit aueTuaeHna) ra cys
TabCHUP ITTUPUAraHAA AUETHACH aXpaanb yukaam.

Maruuni unrpua Mg N, MarHuiiHu a3or atMochepa-
CUAA KU3AMPHUI HATHXACHIA ONIMHARZK. MarHuit xasona éHra-
Huaa MgO 6unan 6upra o3pok Mg, N, xam xocun 6ynanu. Mar-
HUHA HUTPUATA CYB TaAbCHP ITTHPHIICA, Y aMMHUAK XOCHJ KWIHO
napyajlaHaiM.

MarHMAHKHT cyBAa €MOH 3pPUHAUraH Ty3jlapyH Katopura
Mg (PO,),, Mg,(AsO,),, MgCO,, MgF, Ba Golkanap kupa-
ou.

X.4. KAJIbLIMA TPYIINAYACH DJEMEHTIIAPH

HUxkuHum [1A rpynnayaHuHr s-3eMeHTIapuaaH KalbUuHii,
CTPOHUMIA, Gapuil Ba paaui UIIKOPHUiA-ep MeTaiap rpymnna-
yacura €KM KaabUM# rpynnavyacura kupaau. Hukopwuii-ep
MeTa/u1ap aTaMaCUMHMHI Kenub YMKMILK WyHOaky, Oy meTa-
NApHUHT OKCcHANapu (aNKUMEraplapHUHT aiTHLUIApYYA «ep-
Japu») MIUKOpUH peakuusara ara.

Ep KobuFuna KanbUMHHUHT OJTHTA, CTPOHUMWHHUHT TYPTTA,
OapUMHWHI €TTUTA TYPFYH HM3oTOonu 60p. BynapaaH 3Hr xyn
TapKasirannaapH °Ca (96,97%), #Sr (82,56%) Ba '**Ba (71,66%)
aup. Tabuui paauit cakku3Ta paavoOaKkTUB U30TOMAAH Hbopar.

Tabuatna KaNbUMHHUHT Ky KUCMHU TOF XWHCJIAPUHHUHT
CWIHKAT/IADH BA AIIOMOCHWIMKATAAPU (TpPaHUTNaAp, THeMC-
Aap) xonuaa yypanau. YYKHMHIAN TOF XUHCAAP MYHAA OXAK-
Toll Ba O¥p Kyn TapkairaH MuHepauaMp. Mkkana MoggaHMHr
Tapkubu xam CaCO, (kanbuuT) aH ubopar.

Hcaanaua mnaTe Ba MapMap XaM KPUCTaIN KalibUMTAAH
ubopatr. Auruaput CaSO, sBarunc CaSO,-2H,0 kanb-
UMMHUHT KYnN yuypalauraH MuHepamnapuaup. Kansumi ¢ro-
pua (pNIOOPHUT) Ba aNaTUTAAP XaM KaTTa axaMmMusTra
ara. Kaabunin-maruuit 6ukapbonar Ca(HCO,),, Mg(HCO,),
Ba (kHMcMaH) Temup 6ukapboHar Fe(HCO,), Tabumnit cyBHUHr
MYBAKKAT KATTHKJHIHHH TalIKWJI 3TanH.

Crponumanur SrCO,, surepur BaCO,, uenectun SrCO,,
6aput (ornp wnat) BaSO, — cTpoHumnit 6MnaH 6apuitHMHT
MYXUM MHHepasnapuaup. Paauit aca ypaH pyaanapuga yy-
paiau.

Omnunmn. Metann xoaaary KaabUUi, CTPOHLNI Ba Gapuit
OupuHunM maprta 1808 #iunma [I3BM TOMOHHMAAH 3MEKTPOINU3I
Yy OMJIAaH ONIMHIAH.
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Kanbuniinyn onuw yuyH CaCl, 6unan CaF, apanaumacu-
HHU CYIOKJAHTHPHUO 31eKTPOAN3 KUAKMHaAU. byHaaH Tawikapu,
BaKyyMIa ajlloOMOTEpPMHUA YCynu OMAaH XaM ONHMHARMU:

6Ca0 + 21 —129°C_,3Ca0 - AlL0, +3Ca

Ly ycynnapHuUHT ¥3K CTPOHUMHA Ba 6apuil oaniuaa XaMm Kynna-
HUAAOU.

Xoccanapu. Kanbuuit, ctpoHuni Ba 6apuit 3pKuH Xoaaa
KYMYIICHMOH OK MeTa/ui. XaBoaa YAapHUHT CUPTH CapHK nap-
aa 6unaH KoraHaau. Kanbuuit nespam KaTTuk, CTPOHUXUMN Ba
0apui KaTTUKJIMK XUXaTUIAH KYPFOLUMHIA yX1Ianau.

MeTanan xoauamary Kanblui, CTpPOHUMK Ba OapuH ak-
THB MeTa/uiMacaap OuaaH oaaraarv wapourtaa 6upukanu.
A30T, BOOOpOJA, yriaepoa, KpeMHUi Kkabu akTuB O6ynmaraH
MeTaanMacnaap 6unaH daxkart Ky4yau Kusaupuiaranga Supu-
Kaau. by peakuusnap 3Kk30TepMHUK peakLMAnap XymJjacura
Kupanu. MerannapHUHTI peakuuara KUpULnULl KOOUAUATH
Ca—Sr— Ba— Ra karopuaa optu6 6opaau. bynap 6ouika
MeTau1ap OMnaH Typau KOTHIIManap Xocun Kuaaau. by kotvu-
MaJIApHUHI KYNKU MHTEpMeETana GMpHKManap Xymaacura Ku-
paau (macanad, CaCQO,).

Kanbuui, CTpOHUMK, 6apuit Ba paavit METaNAapHUHT KyY-
AaHMILNAPHY KATOpMAa BOAOPOAAAH aH4a OJaauHAa (yanaa)
Typaau. Yaap XarTo COByKAa XaM CyB OMaH peakuusra Kupu-
aad. by peakuusiaap wKMaoaaTay papyuaa coadp oOyaanu Ba
peakuus cypbatH Ca—Sr—Ba karopuaa yanaaH yHrra yTrad
capu opTvb 6opaau. Xocun 6y/iraH ruaApoOKCUIUTAPHMUHT CyBAa
apyByaHAuTH xaM (20°C pa) kyhnumarunya optub 6opanu
(Moab - ')

Be(OH), Mg(OH), Ca(OH), SK(OH), Ba(OH),

4-10+ 2-10 2107 6-10? 2- 10"

HMukopuit-ep MeTannap 3pkuH Xojlda akKTHB Moalanap
OyaraHnuru yuyH ynap KEpoCHMH OCTHIA €kM KaBuiapJsab 6ep-
KUTHITAH WAKILUNApAA CaK/IaHAM.

bupukmanapn. Kagbuui, ctpoHuuit, 6apuit xamaa panuit
OKCHUAIapH, ranoreHUUIapH, cyabdarnapu Ba 6owkKa onpuk-
MaJapH OJAaTiary LWapoWTAa MOHAM OupHKManapaup. Ynap-
HUHT 6apKapopaury Ca—Sr—Ba—Ra katopuna opTud 6opanu.
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By sneMeHTIAapHUHT raIoreHUNApU, HUTPATAapH Ba 6o1uKa
Ty3/1ap¥ AEAPAY TUAPONUINAHMANIHU.

Hwkopuit-ep MetannapHUHT OMpHUKManapy cys 6unaH rma-
patiaap xocun Kunanu. Macanan, CaCl,* 6H,0, SrBr, - 6H,0.

Hiwuxopuit-ep MeTaJUTapHUHT raloreHUIU1Iapyu aMMHaK Ou-
JJaH OMpUKUO aMMHaKaTiap XOCHJI KuJaau, MacajaH,
[Ca(NH,),]Cl,, [Sr(NH,),]Cl, sa [Ba(NH,),]1,. by ammnaxar-
JIJApDHKHT 6apKapopaury KalbuuiaaH 6apuira yTraH capy 3aud-
Nnawaau. Yaap cyB TabCHpMAA NapyajiaHaau.

by aneMeHTAapHHMHI BOAOPOMIM, KMCAOPOMAIH OMpPHKMa-
Jlapy, TMAPOKCHUIApH Ba Ty3JapHW KaTra axaMHMSATra 3ra.

Kansuwmii runapun CaH,, ctponunis ruapua SrH, sa 6apuii
ruapun BaH,, metannapHuHr 10KOpH TemnepaTypala BOAO-
pox 6unaH 6eBocHUTa OUPHKMIUMAAH XOCHA Oynanu.

by 2neMeHTnapHuHr okcuanapu (d0) kapboHaTnapHu
TEPMMK Mapyanail OpKaJIK OJMHAIH.

Oxcuanap cyB OMnaH WHAAATAM peakiUlMsira KUpPHMIUAAH,
MacanaH:

Ca0O + H,0 —» Ca(OH), + 63,3 kX

N'iaparnauniu KCCHKAUTH Ca0 — SrO — BaOH Kartopuaa
yanaaH yHrra yrraH capu opraau. CaO — oxak, Ca(OH), —
CYHIOHPHAraH 0Xak HOMU OunaH oputunaau. bapuit rmapokcun
Ba(OH), — 6apwuT cyBu ne6 atananu. Y aHanutuk kuméaa CO,,
HM aHMKIawna Ky;ulauunaan. Kajgibuuit ruapokcua KypHiauil-
Aa MUUIATWIAAM, Y Kypuill gaBomuna xasoaaH CO, HHU 0TH6
CaCO, ra alnananu. Kanbumit GupukmanapuaaH LIEMEHT, OXAK,
FUIIC, O Ba XO0KA30/ap KYPHJIMILAA KOBYLUTHPYBYHU MaTepu-
an cudaruaa MUUIATHIALH.

LlemenTnap y3 TapkubM XMXaTHAaH, acoCaH, KaJbLIMM
CHJIMKAT Ba KanbUWUM anioMHHaTaapaaH ubopar. LlemeHTtnap
TapKubUra kMpyBYM MKKH 3j1eMeHT Si Ba Al reTepo3aHXHUpAU
NMOJIMMEPNAp XOCHJ KMIMLLUTa MOU 31eMeHTAapaup. by 3aH-
Xupnap acoCUHU —Si—O—Si— Ba —Al—O—Al— 6oFnaHuLI-
JIap TalIKUA 3TanM.

fTopTaanauemMeHT taiépnaml yyyH xomaiué cudaruaa 3
Macca KMCM OxakTow OunaH 1 macca KMCM Tynpok (run)
apajaaluTUpHAaan Ba Xxocun 6ynraH apanauima 1400—1500 °C
aa nuwrpwnany. byHaa rin Ba oxakrownaH yraepon(ll) oxcua
Ba cyB 4YUKU6 keranu. Cyiok ¢pazana bopaauraH peakuusasap
HaTHXacuaa Kaapuuit amomuHar (MacanaH, 3CaO - AlQ,,
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4Ca0 - Al,0,-Fe,0,), kanbuuit cunauxkar (MacanaaH,
3Ca0- SlO iCaé §10) xocua 6ynanu. Cywk da3za kpuc-
TaUIAaHUO ummacumou Modda — KJHHKep Xxocua O6ynanu.
KnuHkep TerupMOHAa MaiaanaHub xonnapra xoitnaHaau, 6y

NopTAAHAUEMEHT cudaTuIa KyPUINLI MaKCaAWda HUIAATHL
YYYH 1000OpHIaaHu.

MNoptnanpuemeHT Tapknubuaa: CaO — 58—66%, SiO, —
18—26%, Al,O, —4—12%, SO, —0,5—2,5%, Mg0O — l—S%
Fe, O, — 2— 5%, Na Ba K — 0— 2% 6op. LleMeHT Tapknbuna
«acocHiis OKCHIAP MMKIOPHMHUHI «KHCJIOTaJIK» OKCHUIAp
MUKIOPHra HUCOaTH — UEMEHTHHHr THIPABIHK MOXYJH 1e6
aTanaau:

Ca0O
SiO, + Al, 0, + Fe,0,

CuanMkar UEeMEHTHMHI «KOTHIU» MAa, acoCaH, Kynuuaru
rMApAaTJaHMLI peakuusaapm coaup 6ynanu:

Ca,SiO, + SH,0 — Ca,SiO, * 4H,0 + Ca(OH),
Ca, (AlO;), + 6H,0 — Ca,(AlO,), - 6H,0
Ca,SiO, + 4H,0 — Ca,SiO, - 4H,0

LleMeHT xanK xyXaiurd y4yyH Xyaa 3apyp MaxcyaoTAUp.

= 1,7

X.5. CTPOHUHHA — Sr

Tabuaraa 6apKapop U30OTONNAPUHHUHI Macca coHnapu 84,
86, 87, 88 ra TeHr. DnexTpoH KoHurypauusacu KLM 4s24p°5s2.
YHUHF MyXum MUHepasiapy cTpoHuHaHAT SrCO, Bane -
anectTnn SrSO, sapaup.

Tabuuin crponunit: *Sr (0,55%); *Sr (9,87%); *'Sr
(0,02%) Ba *Sr (82,56%) usoronaapmaH uGopar.

Crpounmit omam ygyn KCl Ba SrCl, apanamimacu cyok/iaH-
THPUAUD, INEKTPONHU3 KUAUHALM. CTpOHuuﬁ METAJUTAPHHUHT
KYWIaHMLIIAp KAaTOpMAa Kanaira KaparaHaa yHrpokKiaa Xow-
nawrannury yyyH KCl 6unan SrCl, apanauiMacy anexTponus
KUJIMHFaHaa KaToAaa CTPOHLMMA axpanuﬁ YUKAOH. Crpommu-
HH aJIIOMOTEPMHUK yCyaaa XaM ONIMI MYMKHH.

BYHMHI YYYH CTPOHUMIA OKCUA OUIaH ATIOMUHUIH nyyma
IOKOPH TeMIeparypana Kua3aupunaau. Peakuuss HaTHXacuaa
xocun 6yiaraH CTpoHuui cybnumarnaHaau, YHUHr Oyraapu
BaKyyM YCKYHAaCHHUHI COBYK A€BOpJlapyMa KPUCTAIaHAOM.
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CTpoHLMit KyMyll Kabu OK MeTajul, Y MapkKasjaliraH Kyb
WAKJIKIA KPUCTAUIAaHAAM.

Crponuni okcua — SrO 2430 °C aa cyoknaHaau. Y 3K30-
TEpMHUK MOAZanNap Xymaacura xupaau, AH® =—590,4
kX - mons'. SrCO, Ba Sr(NQO,), 1apHH KM3AHPHIL HATHXACH-
na SrO xocun 6ynaan.

Crponnnit Tyanapn. Ctpoxuuit ¢propua SrF, cysaa CaF, ra
KaparaHiaa Kynpok, 3puiiau. CTpoHUKi XJIOpUA OJITU MOJIEKY-
na cys 6unat 6upra kpucrannanaau: SrCl, - 6H,0; ctpoHumii-
HHUHI OKCHIH, THAPOKCHAK €KM KapOOHATHHY XJIOPUA KUCHO-
Taga 3PMTHIL HATHXACHAA CTPOHUMUM XJIOpUA XOoCcUn Oynaau.
SrCl,- 6H,0 xynau CaCl,-6H,0 kabu kpucrasnaHanou, ne-
KHUH yHra xaparaHJ:la cana KaMpOK apuhan (20 °C ga 100 r
cysaa 53,9 r SrCl, spuitau). CtpoHuUHi 6poMua, CTPOHLIKMA
Hoaua cysaa xaM, CHUpTAA XaM AXwH 3puiau. CTpoHUMUIA
amMmuak 6unaH [Sr(NH,)]I, Tapkuban komruiekc Gupukma
XOCHJ KHWNaAH.

CrpoHuuit Hutpat Sr(NQ,), - 4H,O cysna saxuwu 3pyB4aH
Ty3 (20°C na 100 rcysapa 70 r 3puu11u), CTPOHUHWK Ba 6apuit
HUTpATAap CIUPTAA IPUMANIH, IEKMH KUIbLIMIA HUTPAT CUPT-
na 3puitav. byHnaH ¢poinananaHub aHanu3ga KanbUUitHU Gapuit
Ba CTPOHUMHAAH aXpaTHIAdH.

CrpoHuHii KapboHAT HENeCTUHHU coaa OMnaH CyloKJiaH-
TUPpUO OJIUHAAMU:

S$rSO, + Na,CO, — SrCO, + Na,SO,

CTpoHUM# rHAPOKCHA KaHA HMuIab yuKapuilga rnarokKana
KONMO KeTraH KaHIHU axpatub oauuaa vumatunaau. byHna
narokara CTPOHUHH TMAPOKCHUA KYWIUATAHAA
C,,H,,0,,SrO - SH,0 Ttapxubnu xuitMH 3pyBYaH MOALA XOCHJ

ynami |l;L>y Momr.ara KapboHaT aHruapua 1060pHsca CTpOHLUMA
KapboHaT xocua 6ynub, KaHa IpuTMana KoJjalM.

CTpoHUMH Ty3napu ajlaHraHU KUPMHM3H-KU3UA paHrra
oysran. UlyHra xypa, cTpoHUM# Ty3napy MyLwak60o31uKaa Ba
OeHran anaHrajlapu XOCHJ KuaaauraH MaTepvasnap Tanep-
nalaa MinaaTuiaagm.

X.6. BAPUH — Ba

bapkapop u3oronnapuHHUHr Macca cornapu 130, 132, 134.
135, 136, 137, 138. bapuiiHHUHr eTTHAZ U3OTOMMH CYHbUI Uyn
OUNaH XOCHJ KMIHMHIAH. DaeKTpoH KOHQurypauuscu KLM
4524 p*4d'°5525p%652, Z=56.
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bapuitnn XVIII acpna Llleene oFup minmaTHUHI TapKUOKIA
KUCMH cudatraa kauwd 3tradH. Mertasn xonaaru gactanab cy-
IOKJIAHTUPHUATaH OapUH XJIOPUAHM DJIEKTPOAN3 KMIMIL WU
6unad oauHraH ([d>3Bu). bapuit tabuarna, acocaH, oFMp
mnar BaSO, xonnaa Ba KaMpoK MUKAOPIa BHTEPHT BaCO,
MUHEPAIH X0Nuaa yypalan. YHUHTr Tabuuit u3otonnapy uumu-
na 3Hr 6apkapopu '**Ba 6ynub, y Tabunit 6apuitHuHr 71,66%
MHHY TALIKWI KWIAgH.

Cod 6apuit BaO naH anloMMHOTEpMHUA EKU KpeMHUITEp-
MHSl YCYNHUAA ONMHAAM. YHAAQH TalKapu, 6apuit X 1OpUAHUHT
CyBAAru 3pMTMacyuHU CUMOO KaTtoa 61aH 31EKTPOJIU3 KHIIHIL
HaTuxacuaa xam 6apui onnHanu. Karoana xocun 6ynaauraH
6apuit cumobaa 3pub amansrama xonarura yraan. CyHrpa 6a-
puH amanbraManaH axpatub onmHaau. bapuit xaM CTpoHUMA
KabHu akKTHUB 31IeMEHT OYNraHIUrd yuyyH KEPOCHH OCTHUAA CaK-
JIJAHAOH.

bapui kymywr Kkabu ok, IOMWIOK, ANTHPOK MeTaL1. bapui
METaNU €HJIapM Mapka3sjawraH Ky0 Xosuaa KpUCTa/UIAHAAM.
bapuit akTB MeTtanaMacaap 6unaH peakuMusira Xyiaa SIXUIW
KMpULIAAMK. Y XaBoaa Te3fa oKkcumiaHaau. Bonopon, a3or, yr-
nepoa, KpeMHH#K Kabu nmaccHB MeTanamachaap ounad aca ¢a-
KaT KM3OHMpUITraHaa peakuusara Kupuiwianu. bapui kusaupui-
raHuMa xyjaa kyn metauiap O6unaH Oupukub, MHTEpMeTaALL
OMpUKMaAIap XOCU KWJIAOH.

Bapmit oxcHA Ky4/M acOC XOCcacHura 3ra. Y Toul Ty3u Kabu
KPHACTAUT Ty3WIHILLA 6Ynaau. bapuit oKCua 3K30TepMHUK MOaJa
(AH® = —558,1 kXK - MOAb!). YHHHT CYIOK/IaHHLI TEMIIEpPATy-
pacu 1920 °C ra teHr. bapuit okcun 6apuit kapboHar €ku ba-
PR HUTPATHU KU3IAMPHIU HynK OMNaH XOCHUN KMJIUHALH.

TexHukana 6apui oOKCUa OAMIL YUYH KVIIMHYaA 6apuit Kap-
OoHar k¥MuUp OWnaH Oupra KusaMpunaam:

Ba,CO, + C —» BaO +2CO

bapult okcua ok KykyH Moaaa, y, acocaH, 6apuit ruapo-
Kcua Ba 6apuit nepokcua onuuiaa viunatwiaau. bapuit okcun
XaBofa KU3AHpHUICca, KUciaopoa OwuuaH Oupuknd Gapuin ne-
pokcua BaO, xocun kunanu:

2BaO + O, — 3Ba0, +159,1 xX - Monb™'

bapuit nepokcua 6MnaH MarHMi KYKyHMIaH Tan€p/laHraH
apajaliMa TEPMUTHU €HAMpHILAA EHMIFM cudaTuaa uvuna-
TUAAOM.
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bapuit okcun cysB 6uaal apanawitupuaca 6apuii ruapoK-
cun Ba(OH), xocun O6ynaan. bapuit ruapokCHA XaM XyulM
CTPOHUMI FKAPOKCHA KabU KaHA CaHOATHAA MLLIATHIAAMN.

bapuit ruapoxcun omaraaru wapoutaa Ba(OH),-8H,0
XOnAMaa KpucrtannaHaay. bapu¥ rUAPOKCHAHHHI TYHHHraH
IpUTMACKH DapHT cyBH ned atanaau. Y Kyuyjau HIWKOP.

bapui cynshua anronon Homau ok OVEK onuuaa Muwaa-
TUAALM:

BaS + ZnSO, — BaSO, + ZnS

JAHTONOH

JINTOMOHHU XyAau KyprouinH ok Oye€k kKabu oaud Mmoiira
Kopu0® Hwaatuaaau. Jlutonon BakT yTMM OunaH Kopaiub
KeTMaiau, 1yHKH y xasonaru H,S 6uian peakuusira Kupuuu-
Manau.

bapuit Tysaapu Xocua KuMaMil yuyH xomawe cudaruaa
O6apuit cyabgar Ba bapuit kapboHaTaaH ¢oraanaHunany.

MacanaH, 6apuii xaopua oauw yuyH BaSO, Ba CaCl, nw-
THPOKMAA KYMUP OUAAH KakTapuiaiu:

BaSO, + 4C + CaCl, — BaCl, +4CO + CaS

bapuit xiopun BaCl, - 2H,0 cysaa sxwu (0 °C aa 100 r cysaa
59 r) apuiinu. bapuit 6pomua Ba 6apuit Hoaua xaMm CyBaa siXtuy
spuitau (0 °C ga 100 r cysaa 98 r BaBr, sa 170 r Bal,). Yaap
XaM MKKHW MOJIeKyJla cyB 6unaH 6Hpra KpucraniaHany.

Jlexuu 6apuii dpropua cyscus kpucrannaHaau (BaF, xonu-
na). Y cysna kam (10 °C aa 100 r cysaa 0,17 r BaF,) spuitan.

bapu#t uutpar 12 °C nan woKopu TeMmnepaTypaaa CYBCH3
Ba(NO,), xonuaa xpucranadaau. 0 °C aa 100 r cysna 8,7 r, 100
°C na 100 r cysaa 100 r 6apuit HuTpar 3puitaM. bapuit HuTpar
Mywiak6o3ankaa MuaTuaanu, 4yyHky 6y Moaaa anaHraHu siluma
Tycra 6ysinan. bapuilHKUHT Gapua 3pyBuYaH Ty3napu 3axapiu.

bapuit cyabdat cyBaa xyna kaMm (20 °C ga 100 r cysaa 0,2
Mr) 3puian. LLyHuHr yuyH GapuitHuHr 6op-inykauru SO?-
HOoHAapM Ou1IaH Ba aKCUHYaA, CyiabpaTiapHHUHT OOp-HYKJIUIH
Ba?~ nonnapu 6unaH cMHab Kypuiaau.

BaSO, xasona y3rapmaiiau. llynuur yuyH ok 6y€k Taiép-
Jawiaa vwnatyaagd. Y opraHuk Aok Ba Oyeékaapra xKyiuumna-
AU, KOFO3 Tailépnawaa KysinaHwiaad (KOFO3 CUPTHHHU CHJI-
aukaanam). bapuit cynbdart peHTreH HypJapyMHHU I0TaaM, LIy-
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HUHT Y4YH OLIKO30H Ba MYaKJAapHHW PEHTreH HypjaapH ouna
Tekwupuiuaa 6emopra BaSO, naH tai€pnanrad 6yTKa Huu-
pUnany.

Bapui xapbonar BaCO, rabuatna BHTEpHT X01H-
aa yypaiau. Cysaa o3 (180 °C na 100 r cysma 2 mr). HCI Ba
HNO, napaa sixwu spuiau. Imane Tak€prawaa ULIaTHIAAHM.

l(,mnnpmlranna CO, unkapub napyanavaau. OanHuui pe-
AKLHACH:

BaS + H,0 + CO, — BaCO, + H,S

naH ubopar.
Bapuii kap6un BaC, xymiu kansumit kapbun kabu onuHa-
ay Ba y 6unaH uzoMopd Kpuctanaap XOCUl KWIaau.

X.7. PA1IUHA — Ra

OnekTpoH KoHdurypauusich KLMN 5525p5d"6526 57 52,
Z=88.

Paauii y3 xoccanapu Oujiad MULIKOpHUii-ep MeTannapra, au-
HUKca, Oapuira xyaga yxwaiau. Paavit tabuatna XKyna xKam
yupaitau, y 1898 iinnna M. Cknagosckas sa I1. Kiopu Tomo-
HUOAH Kalwg 3TUIrad MKKMHYH paanoakTUB 3aeMeHTAUp (6u-
PHHYU MOJOHHUIA). Y TaOMKUI ypaH — palHOaKTUB EMHPHUAKILL
KaTOpUHUHI ab3onapuaaH 6upu. Paauitra 6ot MuHepannap
YHpKCHMOH ypan pyaacu U0, KoHrosa Ba Hexocno-
Bakusna HMoxumcranb aerad xonna ytipaunu KAPHOTHT
K,0-UO,"V,0-3H,0 Vpra Ocuéna, AKLl ma. Kananaaa,
A(prKaIla yqpaunu A(bpuxa KapHOTUTHHHUHI OUp TOHHAcHAA
25 mr, KaHanpa KapHOTUTUHUHI OUp TOHHacuaa 3ca 150 mr
paauit Oynaau. YpaH pynacuHuHr 6up tonHacuaa 0,2 r raya
paau# 6yaaau. Xo3upua OYTYH AYHCAA OJIMHTaH PaadHMHUHI
MHKIOpPH OMp Heya KUaorpaMmiaaH OLIManau.

Paauitiuur 14 ta n3oronu 60p. YnapaaH 3Hr Mauuxypu
2Ra 6yaub, yHUHT apuM emupuauiu gaspy 1620 iun. bup
rpamMm paauit coatura 573 XK NCCUKIUK yMKapaam.

Tapkubupga paauit 6yaran Tabuuit pynanapaary paavitHu
aXxpaTtub onuin yuyH yHra aspan 6apuit tyanapu Kyuiub pa-
AWt Ba Oapuit cynsdarnap xonuaa 6upra yyKTupMaanu, CyHrpa
Oy cyasdatnap 6pommmapra ainantupunaaun. BaBr, ra kapa-
raHna RaBr, nuur cysmna éMoH apuwmaan cbounanauuﬁ K-
Kana MeTaJUl 6pomumiapy maitnanab kpucrtanaall opKkanu oup-
OupunaH axparunaagu. Xo3uMpru BakKTaa paauiiHu Oapuitaan
axparyiil YYyH UOHUTAAapaaH ¢oMaansaHunanu.

329

www.ziyouz.com kutubxonasi



MeTtann xonaaru paaui 1910 iinnna M. Kiopu Ba A. [1eOb-
epH TOMOHMAAH panuit Ty3japuHH cUMOO Katoa €paamMuia
3NEKTPOIN3 KMIHULU iyau 6MnaH amansramManaH onuHrad. Coop
pagMi XaBoda Te3 OKCHIUIAHAAWIaH KyMYLUAEK OK IOMILOK
METaJUl, YHUHT 3WWiHury 6 r-cm3, 960 ‘C ma cylokiaaHaau,
1140 °C na kaiHaitau. CysHu napyanab Ra(OH), ra aitnaHanu:

Ra + 2H,0 —» H, + Ra(OH),

Panuit ruapokcua Ky4wiy UILKOpJap XymJacura Kkupaau. Pa-
oWt TyanapuaaH paaui dropua, paauit kapboHatHu HF kuc-
NIOTana IpUTHLL OPKANKY ONUMHaaU. Paauit xstopua paauni cynb-
¢atra HCl Tabcup 3ttHpub onuuanu, y RaCl, - 2H,0 xonuaa
KpUcTa/1aHaauM. XaBo a30Tv 6unaH OUMpUKUO paauit HUTPUMA
XOCHJT KWJIaOH:

3Ra + N, - Ra;N,

Paauit 6pommna RaBr, 2H,0 6apnit 6pomua 61naH usomopd-
aup. Paauit cynbdar RaSO, cysna 6apuit cynbdarra KaparaH-
I3 EMOHPOK 3pHUALH.

Paanit Ba yHMHTr OMpHUKManap1aaH X03Mpru BakTaa TYpaH
Makcamiapaa, MacajiaH, Hyp TapkKatyBuu Oyexnap taiéepinal-
a, MeTaJUIapHH Y —Hypaap OUnaH TeKUIMpUlliaa Ba THOOUET-

na donanaHunagu.

XI606
JABPUN CHCTEMAHHMHT YYHHYHU I'PYTINA
SJIEMEHTIJIAPH

X1.1. TPYIINAHUHI YMYMH#A TABCHOH

JaBpU#i CHUCTEMAHMHT YYMHYM rpymnnacu 6ol Ba €HakH
rpynnayanapaaH ubopar. bou rpynnayaH¥ TUITMK 3€MEHT-
nap (6op B, anmomuuuit Al), rannuit rpynnavacu (ranuit Ga,
uHAUA Jn, Taui T1) Ba €Haku rpynnadya — CKaHAMi rpyrn-
nayacH (TbHU CKaHOW#i, UTTPUI Wy, naHTaH La Ba akTHHHIA
Ac) Tawkun 3taau. JlautaHoua (uepuit rpynnayacu) Ba ak-
THHOMANAP (TOPHUM rpylna4yacH) XxaM yYHHUYH Ipynmnara Xom-
nawrad. XamMmacu 6yaub, 6y rpynnaga 37 ta 3nemeHT Gop.
YnapuuHr 36 Tacu MeTann Ba akar 6utracu, 6op — metai-
Mac. Y apUMyTKa3ruwiap KaTopura KHpaau.

I11A rpynnayagary ajieMEHTJIApUMHUHI OKCUIUIAHH LI Aapa-
XacH +3 ra TeHr, ¢akaT TA/UVIMAHHUHT OKCUIUIAHK LI fapaXkacH
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+1 Ba +3 6ynanu. JlaBpuit cucTreMaHMHr OUPUHYHM rpynnaya-
CHIAAH YYUHYH I'PYNMayvyacHra yrraH capu rMApoOKCUIUTAPHUHT
acocau xoccanapu cycaiu6 o6opaau. LiOH — kyunm acoc.
Be(OH), — amdotep 6upnxma, Be(OH),— aca kucnora xoc-
cajlapuHK HAMOEH KuUJaaH.

Al** mad TI** ra yTraH cap¥ MOH paauyciapu KaTrajaalla-
au, uy ca6abau Al(OH), — Ga(OH)3—Zn(OH)3 — TI(OH),
Katopuaa yanaaH yHrra yTraH caiuH ruaApOKCHIUTapHHUHT acoc-
Y Xoccanapu Kydaitnb 6opanu. JIekuH 6y XOCCaHMHT Ky4yanu-
UM HUXOATAA QYCT/IMK 6WiaH coaup 6ynanu. Hynonun, AI(OH),
— amdotep monaa, Ga(OH), xam amdorep, Fn(OH), na acoc
XOCCa 03riHa yCTYHpOK Oynaau, nekuH 6apubup y xam amoo-
tep moana. TI(OH), na amporep xocca HUXOATAA KyucH3 HDO-
JanaHraH.

I11 A rpynnauanaru 3seMeHTIapUMHUHT ByHAa#i xoccanap-
ra 3ra OyAulIM yJlapHUHT aTOM Ba HOHJIAPHU Ty3uauluura 6or-
nuK; B, Al, Ga, Jn, Tl aToOMnapMHHUHI CUPTKU 3JEKTPOH NO-
FOHA TY3UAKIUU OUp-OMPUMHUKHUIra YXLIAKAM, XaMMacHIa XaM
s’p' —anekTpoHnap 6op. B**, AI** HOHJIAPUHUHT TY3UJIMLLIM
HOAMP ra3 aTOMJIapH Ty3uauiuura yxmainau. by mkkana MoH-
HHHI CUPTKH NMOFOHACHAA CAKKU3TalaH 3N1eKTPOH 60p, IEKUH
Ga’**, Jn** Ba TI** MOHNMApHUHUHT CHUPTKK NMOFOHacuaa 18 Ta-
JdaH 31eKTpoH 6op. by 18 anekTpoHHMHT 10 Tacu d-31eKTPOH,
6 TacH p-3JIEKTPOH Ba MKKMUTACH S-IJIEKTPOHIAPAMP.

11lyHHUHT y4yH HOH paaxyClapHUHMHT KaTTtanawysu A" naH
KeAnMH xyaa xaM cycrnawanu, D(OH), 6uprukmanapuHuHr
acoc/IM XocCaJlapHMHI cycT Yycub OGopuuuimra cabab xam aHa
LWyHAaa.

by ypuuaa xam xyaau Il rpynnamaru xabu eauaroHan»
yxwawnuk Hamo€n 6ynanun; AI(OH), HuHr xoccanapu Be(OH),
HMKMUra ¥xwanay; yHaaH tawxkapu, B 6unan Si opacuaa xam
AUaroHan yxwuawiauk 6op.

SiHa wyHu aiTHO YTHII KepakKH, YYHHYHM rpynna 6ouu
rpynnaya 3/IeMEHT/IapyU HYKUIA TAUTMH aJ1OXUIa Ba3UATHU Irasi-
nanav. Yuuur TIOH Tapkubnu ruapokcuam Kyunu acoc. Tan-
JUHHHUHT OKCHMAMAHMLI Aapaxacu +1 ra TeHr OYJIMMIMHHHT
cababu WwyHnaky, aTOM paanycu OPTraH capu s-3JIEKTPOHJIAp
OWIaH p-37EKTPOHAAp IHEPTUACH OpacCUAA FHEPreTUK alup-
Ma Kyvas Gopaau. LllyHra xypa, Tl HUHT p-3neKTPOHM OUPUH-
yu HaBbaTAa BasieHT 3MeKTpOHra aitnaHu6 keraau (6y xon VI
JaBpPHUHT OOllKa 3neMeHTAapuaa Xam py¥it Gepaau). AMMoO
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MHAMIAA XaM, raiiiaa xam oy xoaunca coaup 6ynmainau. Lly-
HUMHF YYyH rauinii acocand Ga’*xonaraa 6ynanu. Ga* MOHHU Kyd-
N KauTapyByu OVaraHu xonaa, TI** HOHM Ky4in OKCUANOB-
yuaup. TIOH Tapkubau rHpoKCUAHMHT KYy4IH acoc OYAULLIK-
HUHTr cababu 3ca TI* MOHMHUHI KaTTa paAMyCAM Ba KHYHUK
3apAUIM 3KAHAUTHAAH Kennb yuKaau.

Xl.1.-xaasanaa 111 A 60w rpynnaya aneMeHTAIAPUHUHT aco-
CUH Xxoccanapy KeATUPHIITaH

X1 1.-wcadean

Haspuii cucTrema I1IA rpynnaua 31eMeHTIAPpHHHHT acocHH
bu3nx xoccanapu

Xoccanapu B Al Ga In TI
Ep xoburunaru
MUKAOPH (Macca 310~ 8,8 1,510 | 11,5103 { 4,5-10-3

yaywu % napaa)
BancHT 3ACKTPOH-
nap xkoHg¢urypa-

[He|2s? | [Hel3s | [Av]3d™ | [Kplaa® [ |Xejdsr

LIUACH 2p! 3p' 4s%4p! 5535p' | 5d"6s%6p"

ATOM paHYCH, HM

B | 091 | 0043 | 0430 | 066 | 0471
3+

' MoH patuycH. | 0023 | 0062 { 0062 | 0092 | 0,108

HouaaHuiy noTCH-
unannapsy, B

H:3-53 +¢8 8298 | 5986 | 5998 5786 | 6.108
I,:3 - 3 e 25.155 | 18,828 | 20,514 18,869 | 20,426

I, : 9% - 3% +¢| 370930 | 28,447 | 30,71 28,03 20,83

H3M 2.0 1.5 1,6 1,7 1,6
CyloK1anuu TeM- 2040 660.2 298 156,2 302,5
nepartypacH, ‘C

Ka#fiHaw remnepa- 2550 2270 2070 2075 1457
Typacu, °C

3HWIHCH: 2.46 2.7 5.90 7.31 11,85
rcM—?

E*(3*/3), B - —1,622 —0.05 —0,343 +0,71
E*(32''/3), B - - - —0,25 —0,336

111 rpynna kypu6 uuKunrasna Kymuaard XynocajapHu Ken-
THUPULI MYMKHH:
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1. bop B aneMeHTH Y3UHUHT XycycusiTnapH (10KOpH Temne-
paTypana CyIoKJIaHULIN, peakuusiapra HucbaTaH naccus Kar-
HawuwK Ba MetannMac oynranaurun) tydainaum Ill rpynna-
HUHr O0LUKA neMeHTAapuaaH ¢apK KHIaau.

2. by anemMeHTNapHUHT XaMMacH XaM y4 BaJleHTIH Oynaau,
dakar Tanauit | BaneHTINK xonaTHra xamM ara 6ynanu.

3. by rpynnaua 6apuya merannap (Al naH 6olKanapu) —
raJuiMi, UHAUHA, TANJIUA OCOH CYIOKJaHadM, alkHUKCA MHAUN
Ba TALIUHA HUXOATAA IOMIUOK META/UIAp XYMJIACUra KUpPAIH.

4. YiapHHUHI aTOM Maccacu OpPTraH capy rMAPOKCHLIApU-
HHUHT aCOCNIMK XOCCAlapH Ky4asaau.

5. by rpynnayanaru Al, Ga, Jn, Tl metannap KuméBui
peakuusaapaa Xylaa KaTra akKTUBAUK KypcaTtaay (yiap KUCRO-
Tanap, UWKOpAap Ba reaoreHnap OunaH peakuusinaapra OCOH
KUpHUILZAHK).

6. ANIOMHHUIT Ba TANNHIHUHE CUPTHAA KY3ra KypuHMac
6apkapop okcua (XxMMOs) mnapaa MaBXyl, JEKUH Tannuvitaa
Oy napaa xaTro HaMm XaBo TabCUPUAAH EMUPHUNUO KeTaau, Wy
cababnyu TanAUtHHU KEepOCHH OCTHAA CaKJIaHAdH.

7. Al, Ga, Jn, Tl HUHr KYMYUAKMK Ty3j1apy rUapoaun3ra
nynuxkanu, dakat Oup BaNeHTAU TaNnuil Tyanapuna Oapka-
POP/MK HAMOEH.

8. lTannnii, UHAKMK Ba TANNTUHHUHT OUPHUKMAAPH aNaHTaHU
KyAuagaruya paHrra 6yaiau:

Fannuit — 6uHadwa panr (A= 417,1 Ba 403,1 HM)

HHaunit — xaBopaHr (A = 451,1 Ba 410,1 um)

Tanauit — awnn pandr (A = 535,11M)

8. Tannuit anemeHTH AaBpuit xansamaa 10 Ta KAHHOCHUM-
METpHK 3d-meTtannap keruaaH VpuH onaau. Uy cababnan d-
KUPHUIHUM TraJUIMira y3 tabCUpuHHU Kypcataau. Hatuxana
FanJIMRHUHT aTOM paAMyCH XaTTO ATIOMUHUIT ATOMUHMUHT pa-
OVYCHIOAH XaM KUYHMK OVymanu.

[11 b rpynnaya aneMeHTNapUHUHT (CKaHAUM, UTTPHUH, JIaH-
TaH, aKTHHUWIADHWHT) OKCHUIAHUII Japaxainapy xam +3 ra
TEHT, ynapHHUHT ruapokcumnapu xam 3(OH), ¢popmynara ara.

CkaHaouit, uTrpuit, NaHTaH Ba aKTMHMH aTOMJIADUHHUHT
TY3HWIUIIK 60p Ba aNOMHHUHA ATOMAAPWHHHT TY3HJIHLUIUTA
yxmwiamannu, aekud B+, Al¥*, Sc3*, V3+, La**, Ba Ac’* HOH-
NApMHHUHT CUPTKH KaBaT TY3WIHIUKM Oup-Oupura yxwanau, Oy
WOHJIADHHUHT CUPTKHU KABAaT TY3WJIMIUM HOAUP ra3 aTOMJIApU-
HUHT CHPTKH KaBaT TY3WIMLLMIA yXIUAHIH; XaMMAaCHHHUHI CUPT-
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KM KaBaTHaa xam 8 tanaH (¢gakar B3* na MKKHTA) 3N1EKTpPOH
6ynanu. UWlyHuur yuyyn xam B(OH),—Al(OH),—Sc(OH),—
La(OH),—Ac(OH), katopuaa yanaaH yHITa yTraH caiiH acoc-
An xoccanap Te3na Ky4yaiub Gopaau. Sc(OH), kyucus acoc
Gynrauu xonaa La(OH), kyuynu acocamnp. La** Ba Ac’* nomna-
PHHUHI paauyciapu Karra OynraHaury cababnu, ynapHHHT
ruapoxcumnapuaa 3—O0 GOFaHUIUM KYYCH3OUP, WYHHUHT YYYH
XaM Oy acocnap y3lnapHHMHI Kyuyau xXuxatuaad lIA rpynnaya
3/IEMEHTNApH FMAPOKCHIIapUra AKUH TypalHu.

JlanTaHoWAN2p OWIACHHU TAlUKWJ 3PYBYH 14 Ta 3JIeMEHT
¥3 Xoccasiapy XuxaThuaaH Oup-oupura yxwanaun. by aseMeHT-
JJADHUHT OKCHANaHM LU napaxacu +3 ra tedr. Llepu# yuyH OyH-
IaH TalKapy +4 OKCHUIUIaHMIL AapaXxacH XaM MabJiyM. JlaHTa-
HoumnapHUHr 3(OH), Tapknban ruapokcumiapuaa amporep-
JAUK HaMOEéH OV¥nmaiau. By rmapokcUANapHUHI acOCiaH
xoccanapn Ge(OH), nan Lu(OH), ra yrran caiuH 3audna-
wub6 Sopanu, YyHKH HOHJApHHMHI pagMycu Ce?* Ba Lu’* ra
YTraH capy KHYMKJIAaLWanau, MOH paauyciapHUHr 6y kabu Ku-
YUKNALUMIUMY « TAHTAHOUA KUPHIIKUM» HOMHUHH OJITAH.
Ce** MOHUHUHT paauycH Ce’* HOHMHHHI paguycura xKapa-
raHga Ku4uK 6ynranu yuyn Ce(OH), na acocau xoccanap Kyu-
CU3poK udomanaHraH, yHaa aMdoTepauK xoccanap XaM Ha-
MO€EH Oynaau.

AKTHHOHIUIADHMHT OKCHAIAHMIL Aapaxacu +2 naH +4 ra
Kanap 6ynaau. JlekuH TapTtHO pakamMu opTraH CaifMH aKTUHO-
uiiap yyyH +3 ra TeHr 6ysnaaM OKCHMIUIAHMIL Japaxa acocCHUi
YPUHHHU 3rannai bownanau.

TopuitHuHr okcumnanuiu napaxacu +4 ra tenr. Th(OH),
ra aMpoTepHK XycycusaT MaHCyb aMmac, y ¢pakKar acoc xoccaaa-
pUHM HaMOEH Kunanu. by xoauca Th** HOHMHMHI panMycu
KaTTa 3KaHauru 6unaH UloxjaaHaau.

YpaHHKMHI OKCHMAIAHMIL JapaxacH KynuH4ya +6 ra Tteur
6ynaau. Yuunr ruapokcuau UO,(OH), Tapkubra ara, y ypa -
HUNX TUApOKCUA HoMM OunaH kuputunaanu. by monna
amdorep xoccara 3ra. JIekuH yHUHT aCOC/IM XOCCalapu KUCJIO-
TaJIK XoccanapuaaH yCTyH typaau. lLlynuur yuyn UOQO,(OH),
HIIKOpNnap OunaH CyloKJaHTHpWAraHia, Kucaortanap 6unan
CyB/lard 3pUTMaNapa peakuysara Kupuiua onagu. YpaHwi rua-

poxcuana UO%“ TapKu6au KaTuoH 6op. by MOH Goluka aHU-

OHNap 6unaH xam OMpUKManap XOCHJ KWia Oojgaau, MacalaH,
UOLCI, — ypauua xaopui, UO,(NO,), —ypanun
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HUTpaT Ba X0Ka3o. KOkopu OKCHMIIAHWLI Aapakacura 3ra

6ynraH 6owka anemeHTaapaa xam UO3* ra yxwau mypakkab
TAPKUOIU UOHNAP XOCUST KMAKLU KOOWIHATHHY yypaTaMu3. Ma-
canaH, cynbdat KucnoTaHuHr ¢popmynacuin SO,(OH), wak-
auna €3l MyMkuH. Lilyuunraek, SO,F,, SO,Cl, Tapkubura
3ra GupukMmanap xam mawaym. bynap ¥3 tapkubnapu 6unan

YPAHUJIHUHI Ty3napMHuU 3cnaraad. JlekuH tapkubuaa SO%*

OynraH 6MpUKMaNnapHUHT COHU XYyaa 03. UO§* n OupukKmMma-
JJApDHUHT COHM 3Ca Xylna Kyn. ByHUHr cababu wyHaaku, wap-
TAH S®* nouu paauycu kuumk (0,03 um), U HUHT paanycH
3ca aHya karra (0,08 um). LllyHra kypa, S®* nonu y3 arpodpmaa
MKKHWTA 3Mac, TYPTTa KUCAOPOAd aTOMHHM XOWaalTHpa Ona-
au: SO2-voHu UQ MOoHMIAH Kypa MYCTaxKaM HOHAMP.

Ypauun ruapokcun amgortep xoccara 3ra 6yjiraHu yuyH yHH
HMLIKOp OWNaH CYIOKJAAHTUPpWITaHAa YpaHaTaap (MacanaH,
Na,UO,) Ba nuypanatnap (macanad, Na,U,0,) xocun
6ynanu.

[TnyTOHMAHUHT OKCUIUIAHMLL AapaXacH, aCOCaH +4 ra TeHr.
AKTUBHOMIIAD OMJIACHAA TOPUHAAAH JIOYPEHUMIra yrraH ca-
HUH TYPT BaJICHTAUK MycbaT MOHNApHMUHI paauyciaapu K-
yuknawnb 6opaau. by xoauca naHTaHoMANap OWIACHAArK «/iaH-
TAaHOMI KMPUIUKM» HHU 3cnataau. Llynra kypa Pu** HOHUHHMHT
paauycu Th** MOHUHHUHT paavycHlaH KUYUKIHUP.

Th(OH), ra kaparanaa Pu(OH), HuHT acocnu xoccanapu
KYYCHU3pOK UG onanaHraH.

X1.2. BOP — B

Tabuuit 6apkapop u3oTonaapHMHr macca corapu 10 (ra-
Ouarmarn 6opHuHr 18,45 % uu tamkun 3tanu) sa 11 (Tabuar-
naru 60pHUHT 81,55 %). nekTpoH KoHdUrypaumnsacu K2s22p'.

bopHu pactnab I'eii-JTioccak Ba Tenap 1808 fmnna Gopat
AaHFMAPUAHHM HATPUN MeETaIM OUNaH KU3IUpHUO onuuira my-
Badpdak 6ynannap. BopHUHT HOMU apabua «6opak», AbHU ema-
HAKop» Cy3uliaH OJIMHIaH.

To3a 6OpHMHI yuyTa KpUCTANN 1MAKA Y3rapviiM MabyM;
TE€TParoHa cucremanaru 6OpHUHT conuurupma Maccacu d=2,31
r-cM—3, poMOUK 6OpHHHT conuILTHpMa MaccacH 2,35r-cm—3. Bop
KpUCTaL1 Moaaa, 204 °C ga cyloxnanaay, 2550 °C na kainHai-
o4. bop sapumyTkaszruy 6Ynub, yHMHr yit TeMneparypajaaru
NEKTP TOKMIa KaplLIUnMry TeMneparypa oliraHaa kamasiau. bop
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JAUaMarHuT Moaaa. Y pacrnad «amopg» xonataa Xocua oynaamu.
AMopd OopHM MeTasnapaa IpUTHO, Kpucrtann xoagaru 6op
onuHaau. Katrukauk xuxatunad 60op oaMocaaH KeHUHIU Ou-
PUHYH YPUHHU 3rajiiaviiu.

bopHuHr Tabuaraa yupaiauraH acocuit MuHepananapu 06o-
pat kucaora H,BO, Ba ynunr tyanapu: 6ypa Na,B,0,-10H,0,
amaput MgH BO Ba oowxanapaup. bypa KanmbopHHﬂHuHr
b6ab3n TY3 xonnapuﬂa yupaiau, 6op munepannapu JKanybuit
Ypanna, Fapouit KoszoructoHHuHr UHoep kynu siKuHuia,
Kaska3saa Ba Kepub sspyM oponuaa yuypaiau.

To3a 6op BBr, uu kBapu Haina 800—1000 °C na sosopoxn
6unaH KanTapuil opkanu €k 6op ranoreHuanapuHu sonbd-
pam €ku TauTan cumu to3acuaa 1300 °C ga napuanaw Myaun
6unaH onuHanu. bop okcuau Maruuit OunaH KaTapuaraHuia
KYHFUp Tycam aMopd xoamaru 60p onuHaau.

3Mg + B,0O; - 3MgO + 2B + 661,] kXK

bopaTnapHu anexTponus KUIMLLI iyau 6uaan xam 60p onu-
Haau. bop oasatnaru wapoutaa dakat ¢prop OGunaH, KaATTHK
KUM3AUMPHUIraHaa KMCAOPOA, a30T, ONTHHIYTypT Ba OoLiKa Me-
TajuiMacaap 6unad oupukanu. CylonTUpHIAraH KMcaoTanapaa
6op spumaitau. bop 1300—2000 °C na Hoaup ra3 atMocdepa-
CUAa KYMYMIKMK (MIIKOpWUH MeTatapiaaH OollKa) Metainap
GusnaH Gopuanap XoCUA KUNAOM.

bopuanapuuHr ymymuit gpopmynacu Me_ B, (Oynaa x Ba y
OyTyH coHnap, Me — Mertann aromu). Bopmmap,ua MeTann
OOF/aHHK1LI KOBaJIEHT DOF1aHU LI OMaaH MypakkabaluuraH 6yna-
au. Ly cababau 6up MetanHuHr OMp Heua Gopuian OyauLLU
MYMKHH. Arap 6opuana 60op aToMNapHHHUHT MUKAOPHU HUCOHa-
TaH Kam 6ynca, 6opun Monexynanapu OUp-6upuaaH axpain-
raH xosaa masxya Oynaau: 60p aromsapu Kyn 6ynraHaa sca
bopya Monekynanapu y3apo 3aHXHUp, TYp Ba Kapkac Luakiaa
nonumMepnaHaau. OrFup MeTannapHuUHr bopuanapuaaruy KuMe-
BUM OOFNaHMIAa pakaT BaIEHT 3NEeKTPOHJIAprHHa 3mac, ban-
KW MeTal aTOMUHUHT d-opOUTannapuaary 3JIEKTpPOHIAp XaMm
MLUTUPOK 3Tau. BYHHMHr HaTuXacuaa Xyaa MycTaxkam KUuMe-
Bui 6oFnannt Byxynra kenaau. LllyHra kypa, 6opuanap xyaa
KaTTUK Ba KMMHMH CYIOKJAaHYBUYaH Monaanapaup. Xpom, LUp-
KOHU#, TUTaH, HUOOKI Ba TaHTan Gopuapu caHoataa pe-
aKTUB ABHIATE/MIADHUHI KUCMJIApMHM ACaluja MUUIATHAAIH.
bapuit, nanTaH Ba LepHit Gopruanapu 3JeKTpoH acbobnap Ka-
TOMTAPU YYYH KEpaKJIK MaTepHANIUP.
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bop runpunanapn tapkubu B H . Ba B H_ . ¢opmynanap
6unan udonananasu. Macanan, aubopan B,H,, rerpabopan
B,H,,, nexabopan B H,, Ba xokaso.

dnﬁopan BBr, Hu nact 6ocumaa Boaopoa OunaH KanTa-
pHUIL OPKAIH OJIKHAMNM:

2BBr, + 6H, —» B,H, + 6HBr

MarHuvit 6opruaHu cyontupuarad HCIl na a3putn6 rerpa-
6opan onvHanu. BH, Tapkubnau 6opan onMHrau amac.

bop ruapuanap 31eKTpOH TaHKuMC OUpHUKManap
XYMJIaCHra KMpaau. Yaapaa aromap opacuaaru KUMEsui 60rF-
JIAHULLNAD COHU INEKTPOH KydTaapH COHUAAH OPTHK Oynaau.
Macanan, B,H, na atomnap opacunaru 60rnaH1wnap comu 8
Ta yNapHU OOFNOBYM 3NEKTPOHJAPHUHI YMYMHUH COHM 12 Ta.

e—— 0,177 1M —»|

buHobapuH, BaneHT GOFNaHUILIAp Ha3apusicH 6op ruapun-
NTAPHHUHT TY3UJIMLIMHY TANKUH KWK YYYH KYUTAHUWIMaWAH.

Arap BaneHT OOFnaHumnap Hasapusacu Oy OuMprkMmana
Ky/utaHuaravaa, 6op ruapuaiapHUHr 6upuHuYM Bakuau BH,
6VnuuM xepak 3au. XaKuKataa BH3 TapKHUOIK MoaIaHHU onud
6yamaiian, B,H, 60p ruapuantapuHmHr GMpUHYY BAKMIIU SKaH-
nuvrv auukKnadaad. LIyHUHr yuyH Gop ruapuanap Ty3waniuu-
HU (pakat Monekyasp opbutannap Hazapusicy acocuaa yy Map-
Kaznu OOFnaHMIL 103ara YUKUWK OUIaH TYLUYHTUPHLUL MYM-
KUH Oynanu. Macanau, B,H, monexynacunu uxkura BH, Ba
MKKHTa H paH Tawkun tonraH aed xapam MyMKHH, UKKHUTa
BOAOpOA atomMu MKKMTa BH, rpynnanu 6up-6upu 6mian 60F-
nad, kynpuk BasucdacuHu yTaiiau. buHobapuH, Gurra BomoO-
poA aToMHM O6uMnaH MKKHTA OOp aTOMM opacuiaa y4 MapKasju
GoraHMll (03ara kenub yukaaM, yyHku ukkuta BH, 6urra
BOAOPOA aTOMU Ounan OuMpHKKaHAA Xap Kalcu 3appaya OuT-
TallaH MOJICKYJISIp opOuTasn XoChs KHAMLIK cababnu cucrema-
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Aa yuTa MOJICKYJIsip opbuTan 103ara YUKaau. YaapHUHr 6upu
6oFN10BYK, UKKUHYNCHU OYVILALUTHPYBYHK Ba YUYMHUKUCH OOFna-
ManauraH opouranamp.

Yy mapkasnu OGOFIaHMILI XaKHUAaruv TacaBBYp acOCHIa
(F—H—F)~ nouu, [Be(CH),] Tapknban nonumep Ba 6oiiika
MOAAANAPHUHT TY3WIMUWIMHU TAIKUH KUauil MyMKHUH. babiu
INEKTPOH TAHKKUC Moaaanapaa Typr, Oeiwl Ba Kyn MapKailnu
OoFnaHMiIuNap 103ara YHKUILK MYMKHH. bop ruapuanapm ras-
CUMOH, CYIOK Ba KAaTTUK Moaganap OynMuu MyMKHH. Ynap
EKMMCHU3 XMUIK Ba Xyna 3axapau 6ynunb, cyB TabCcMpHAa nap-
YajaHaJM:

H, + 6H,0 — 2H,;BO; + 6H,

bop ruapuaTapHUHT KYMYUIAKUTH TEPDMHUK XUXaTaaH Deka-
pop Moaaanap, yrapHHUHr 6ab3uiapu xaTtro xasoaa €Hub ke-
Tagu. bop ruapuanapu pakera yuyyH EKWIFu cudaTriia Ba Me-
Tannap CUpTUHU 6op bunaH Konnab, ynapHu Koppo3usira 6ap-
JOUIY KWIHIL YYYH HULIATHUIAAM.

JAn6opaHHMHI €HULI peakKUUACH Kyhuaaru TeHriama Ou-
naH udonanaHany:

B,H, + 30, - B,O, +3H,0

Hubopan B,H, ammuak 6unan 6upukud [B,H ,2NH,] rap-
Kuonu 6upukma xocun kunaau. Maxcynor 200 °C rava xu3au-
punraiupa 6opason B,N,H, — «aHopranuk GeH30/1» XocHn
6ynaau:

3B2H6 - 2NH3 —‘) 2B3N3H6 + I2H2

bopazonHuHr Ty3unuil opMynacu G€H3OTHUHI Ty3UIHULL
dopmynacuHH 3cnarany: YHUHr KaHaiu Temneparypacu 55 °C.
HOubopaHra Merann ankuanap H
(MacanaH, LiCH,) tabscup 3TTH- I
puiaraHaa Mmetanabopruna-

puanap (LiCH,) xocun 6ynanu. N/ ‘\ ~H
/

Kynnanunaau. FOkopu remnepary-

pana 6op ranoreHnap 6unaH 6UpK- B

KHUO, raloreHHIUIapuHU XOCHUI KU- \
naau, ynapaaH 6ab3WJIApUHUHT

Xoccajllapu Kyiuaaru xaasanaa |
KEeJTHPUATaH. H
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Xoccal Cyloxnauniu Kaitnaw AH?(zqa). AG?(BS),
Momna mug::{)z:gpa- mm:mngpa- KK - moas™' | kKK - monp™!
BF, —128 —99.9 —113.7 —1120
BCl, —107 —13 —427 —387
BBr, —47.5 —90 —243 —238
BJ, +43 napuan. +38 —

Bop ranoreHumnapm Xxyaza axiuy ruapoausnaHaau. bop
¢dbTOopua OpraHHK MOMANANAPHM NMOJUMEpNaul Ba KOHAEHCAT-
naw peakumsiiapuaa Kkaranusatop cudaruaa nwnartunaau. bop
dTopun yaura Top HOHUHU KyWIub onnb 6opteTpacdpto-
P HOHUTrA alUulaHagM:

BF, + F~ — [BF, |

boprterpadropua kucnorta H[BF,] dropna knucnora
HF ra kaparaHaa Kyuau KUCAOoTanmp.

bop xsiopua BCl, Ba 60p 6pomun BBr, paHrcu3 cyokink-
napaup. bop ioaua BJ; paHrcus rurpockonuk Kpuctawl Moa-
aa. bop noaun CCl, aa, CS, aa Ba 6eH3ona 3pHilam.

bop okcua B,0, 6opaT KMCNIOTaHU CYBCHM3AaHTHPHLL Ha-
THXacuna xocun 6ynaau. Y paHrcu3 wiMuwiaCMMOH Moia
6ynuo6, 209 °C aa oMmiuaiinan. bop okcua Kucnora xoccacura
ara, YHHUHT 3uuauru d = 1,84 r-cM—3, y 3K30TepMUK Moana

(AH =-1254 xX - Monp™ ) bop okcua cyBaa Xyna cexuH 3pUIHM:
B,0, +3H,0 —» 2H,BO, + 29,3 kXK

Hemak, y 60paT KMC/IOTAa aHTHAPHUINAHP.

bopar kucnora H,BO, paHrcus, snpokyanap akiuaa
KpUcTasuiaHaau. bopar KMCNOTaHUHT CyBAa 3pyBYaHIUTH TEM-
nepartypa optuiuu 6unad opraau (0 °C aa 100 rcysna 19,5 r,
100°C na 3ca 291 r apuinam). H,BO, HHuxosTAa KyuCH3 KUCIIO-

Td, YHUHT AUCCOLIMNIAHHMII KOHCTAHTaJapu KYMHAArun Kui-
Matjiapra ara:

K,=73-101""; K,=18-10""; K,=2-10""

bopat kucnora cyscuananTupunranga, aspan, Mctabo -
paT kKucnora HBO, cyvrpa TerpabopaTt kucnora
H,B,0, Ba HuxosT 60p oxcmx B,0, xocun 6ynaaun. bopar kuc-

oTara HLIKOpPAAp TabCHUP 3'rraHH,u.a opTobopaT KMCAOTa Ty3-
NapHv ONIMHALM:
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2NaOH + 4H,BO, — Na,B,0, + 7H,0
Na,B,0, + CoO - 2NaBO, + Co(BO,),
Na,B,0, + H,50, + 5H,0 — Na,SO, + 4H,BO,

bopaT kucaoTa KOHUEHTpJIaHTaH CcyabdaTt KUCI0Ta HIITHU-
pokMaa cnuptaap 6unaH peakumsra KUpMnG, yuysyaH 3¢pHup-
Jlap XOCHJI KMJIanH:

H,BO, + 3CH,0H - 3H,0 + B(OCH,), 1

by peakuusina 60paT KMCIOTAHHHT TPUMETHA 3PUPH XOCHI
6ynaau (y 68,7 °C na xaitHaitnu). bopar xkuciora 3¢hupsiapy aiumn
PaHIIM alaHra Xxocun Kwinb eHaan. by peakuusgaH aHaIMTHK
KMMeEaa 60OpHUHT 60p 3KaHAUTHHU aHKUKIawaa doiaanaHuna-
On.

bopHuHr xucnopona Ounan KypwanraH 6GMpukKkManapura
MHMCOJI TapMKacuaa TYpTTa TeTpasAplaH TallKWI TONraH aK-
cunnr [Ca,FeAlL(BO,)(OH)-Si,0,,] Hu kentupaMu3. YHUHT
Yy3aruHM XOCHJI KWlIanluraH TypTTra TeTpasApHHHr Xap bnpuaa-
rm 60p aTOMHM HMKKHMTZ KYWHH TeTpa’apiap OunaH yMymMui
6y¥nraH KMcCIopoa aToMyapu OpKasin OOFIaHraH:

\ °
0/®\0\
24 e
\ /
O\/O
I\

Bop Ba yHMHr OMpHKManapy TeXHMKa Ba XaNK XyXanHruaa
KeHT KyinaHunanu. Ilynarra Ba paHrayv MeTauiap KOTHLLIMA-
napmra 03 MUKAopaa 00p KYyuwHAca, KOTULIMAHUHT MEXaHHUK
Xoccanapu sXUWIaHaaH.

bopHuHr "S’B H30TONMU UCCUK HEHTPOHNADHH Y3Ura IOTHU-
wu cababaun y sapo rexHukacuaa nuuiatunagu. bop kap-
6un B,C peakTHBIapHH GOMIKapULLI CTEPXEHIADHHU TaRkeép-
naw y4yyH marepuman cudatuna KymwiaHunaau. Maxcyc cyer-
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yrkaapaa 6op €praMuia HEHTPOHNAp COHHHU XHcobnail MyM-
KHH, YYHKHX 00p HelTpoHsiap OMNaH sApo peakuuMscura Ku-
pHILKO & -HYpJA3ap YMKAPadHU:

“B +,n o jLi+ jHe

Bopar xucnoTa uiKINA cCaHOAaTHAaA, 3Malap Tanépnail-
Ia, KULIOK XyXanuruaa sa Tnobueraa xynnanunaau. bypa
METaJIJIapHU NaiBaH1aliia, 3MaJlb TalE€paall y4yH Uiuna-
THUIAAH.

X1.3. ATIIOMHUHHA — Al

bapkapop M30TONMMHUHI Macca COHU 27 (y Tabuuit anio-
MUHHUUHHUHT 100% MHM TAlIKWUN 3Tanu). DNeKTPOH KOHPHUry-
pauusacu KL3s3p'.

ATIOMUHHKMUAK aAa4YUYHKTOIU KaauM 3aMOHJapaaH
6epu mMabnym. actnab Spcrear Ba Bénep 1825—1827 nun-
Japaa aoh 6MnaH KYMHUp apanalliIMaCUHU 4YYF X0AaTUraya Ku3s-
anpub, xnop oboprui HaTtMxacuaa, assan, AlCI, onrannap.
YHU Kanuil amanbramacu 6unaH Ku3gupuob anioMUHU oaull-
ra MmyBaddaxk o¥namnap. ANIOMHHUR CY3U «aYYHUKTOLU»HUHT
JIOTUHYA HOMUWIAH KEJHO YHMKKaH.

AmoMHHUA Tabuaraa TapKanraHJAMId XUxXaTUiaaH 6apqa
MeTa/Ulap opacuaa SUpUHYK, yMyMaH 6apya aneMeHTIap Huuaa
3Ca YYHHUYH YPUHHHU 3Frannanaum. AntoMuHUiA Tabuartna daxkar
6upukManap xonuaa yypainau. YHMHr 250 1aH opTHK MUHe-
panu MabwiayMm; ynapHUHr 100 gaH OpTUFH WIIOMMHMHAMK CU-
JMHUKATNApAUD. ATIOMUHUIHUHT MyXUM MHHEpAJUIapH: JANa numa-
™ (opToknas) K[AlSi,O,] €xu K,0-Al,0,6Si0,; narpuiim
Aana mmat® (anb6uT) Na(AlSiO,) €ku Na,0-Al,0,-6Si0O,,
KaNbUu#UAK manawinatv (AHOPTHUT) Ca[Al Sl 0 g) exu
Ca0-AlL0,-2Si0,. ATIOMMHUAHMHI TEXHHKA axamnﬂmra Ira
Gynran Mnnepannapu 6okcur Al,0,.-7nH,O0; xpuoaur
Na3[AlF] éxu 3NaF - AlF, nup (xo3upru BakKTAa KpHOMMT
CYHbHH ycynuaa oMHAAK). Bynapnan TAlLIKAPH, THA KAOJHHHT
Al O, -28i0, - 2H,O (Tabuataa KAOAMHHUT ANIOMOCHIMKATAAP-
HUHI EeMHPWIHLIMAAH XOCWI Oynanu) KYpHUHHILMAA YYpaiau.

Hedennn Na,O- Al O, -2Sb0,,kopysa Al,O, Ba cnio-
nanap (MacanaH, xaaHéiam cA0OAA — MYCKOBHT

[AlSl,O,o][(OH) FlL,  warEmfiam  camoaa  —

K[Mg,Fe [AlSIJO,o] -(OH,F), Ba Ttapkubupa nutuit 6ynraH
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CJII0[1a — JENHACJHT yuypanau. KopyHal Xyaa KaTTUK TOLW; YHUHT
Tapkubuiaa Typau Kymumyanap OyaraHu yuyyH y xupa tycaa
6ynaau. Exyr, depysa HoMnu KumMmaTbaxo Touuiap Xam, Tap-
Kubuaa Typau KywMmyanap 6yaraH THHUK KopyHanap (Maca-
NaH, €xyTaa xpoMm, ¢epy3ana TUTAH Ba TEMUP KYWIMMYanapu
6ynaau) Tabuuit Hoaup Tow1ap TabuaTaa TapKaJIraH.
ANIOMUHHUIA TabHaTAA AIIOMOCHIMKATIAPAAH TallKapy 6olll-

Ka MHHepaiap — anynut [KAKSO, ), -2Al(OH),], KPHOJINT
(Na,[AIF, ]), wnunens [Mg(Al,0,)], okcuau Ba yHuHr ruapa-

TH O-KOPYHA Ba BOKCHT) X01MUAa yupaian. YaapaaH TaluKkapu,
3PKHH X0Ji1a MabiyM OVIMaraH MeTaaJlIlOMUHAT KHUC-
norta (HAIO,) uunur Mg Ba Zn noHnapu 6GunaH xocun Kun-
raH Al,O} TyTraH 6upuKManapy — WNHHeARap Ky naHxapa
XOCHJ1 Kuiaguaap, yjaapiard KUCROpOA aToMJIapy TETpalap
Ba OKTa3ap OYWAKKIAp XOCH Kuiaanu. TeTpasapuk OViLunuk-
jlapia OKCHMAIaHUW gapaxacd +2 6ynaraH MeTann HOHAApH
(MacanaH, Marivi WNUHENHMAA MArHUHA, PyX LWINH-
HeJluMaa 3Ca pyx HMOHNAPH) OKTa’aApvK Oyuwinuknapna 3ca
ANIOMUHUI aTOMJIApH XOMNallagM.

OnuuumA. X03UMpru BakKTAa aIOMMHHMHA onuul y4yyH 1886
itunna I'epy Ba Xonn KynnaraH 3JeKTpOauU3 ycyauaaH ¢oiiaa-
nanunagu. bynna xomaweé cudarnaa 6okeur (Al,O, - nH,0)
NaH (bounananunanu ABBajl, 6OKCHUTIHAH amommmu OKCHI
OJIMHAAMK, CYHIPa aJIIOMUHHUI OKCUAHMHI CYIOKJIAHTHPHUJIraH
KPMONUTOArM 3PUTMACH 3IEKTPoau3 KuauHanu. Cylok apanaul-

mana 6—8% AlLO,, 92—94% Na,|AlF, ] 6ynanu. Cywoxnanran
KpHonauTaaH QoinanaHMUIHKUHT cababu wyHaaku, Al,O, 6u-

nan Na,|AIF,]962 °C na cyioknaHanuran 3BTEKTHK KOTHIIMA
XocHn Kuiaau; 6y 3BTETUK KOTMIIMa Tapkubuaa 10% AlO,
O6ynaau. llly cababnu anekTponu3nu HucbataH nact 'remnepa-
Typana 01ub 60pUIl MYMKHH. DJIEKTPOJUTHUHT CYIOKJIaHHLU
TEMNEpaTypacMHMU sHARA NacanTUpMIL MaKCaaula YHra Typau
¢dropumnap (CaF MgF, Ba AlF,) kywunaan. aektpoans
xapaénu 900 °C amodmna onnb éopunaﬂu AHoa cudaTuaa
rpaduT Taékyanap Ba Karoa cudaTHIa NpeccaaHraH KyMup
eéxy rpadput vwnatuaaam. CyloK apanauiManar aJioMUHUIN
okcun Al’* Ba O~ HoHNapura napyanaHanu:

Al,O, = 2AI** +30%
Tok bepuaranna Al**Monnapu kaTomna Kamtapuaanu:

2A1°* 5 68 - 2Al
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O?%- yoHNapH 3Ca aHOAAA OKCHUIUIAHANH:
30* - 1,50, + 6¢

AHOMIa aXpaNraH KMCIOpoA KYMUp OMaH peakuMAara KUpu-
wu6 CO Ba CO, xocna Kunaam.

SneKTpONuU3Ep TyOUra CyioK, XOMakKy afloOMHHUN HUFUIAAH.
CyHrpa y 3IEKTPOJAUTHUK YCYy/Aa TO3a/1aHaAM. XOMAaKH anioMu-
HHUIAAH aHOL YpHHMAA, TO3a ATIOMMHMHAAH 3Ca KaTod cUda-
tHaa oitnanannb, Tapkubuna 99,99% Al 6yaraH To3a Maxcy-
JIOT OJIMHAAM.

AJIIOMMHUAHHK Ooviga TabDUMH MUHepanaapaaH ajaloOMH-
HUH OKCUAHHU aXpaTHO OauLl SHT MyXUM 60cKu4Y xucobnaHa-
aud. byHaa onMHaaMran MaxcynoraapaaH Myxumu ALO, HUHT
TYpAW Aapaxana rMApaT/laHraHd laK/inapy — ajaoMorenbiap
(mapaprwuiHT, bafepuT)napaaH o- Ba y-waxaaru ALO, onu-
Hagu. Anabuétnapaa KeaTUpHUAaAUraH MabjlyMoTiapra Kapa-
raHja alloOMMHMHAHUHT O- Ba Y-lIaKAAapyaaH TawKapu sHa 5
Ta X0JlaTAArM OKCUIJIApH XaM MAaBXY[d 3KaH.

XoccanapH. ANIOMUHHUMU — KyMyll Kabu OKMIN €HMMN Me-
TaJul. TOMOHAapHU MapKa3nauiraH KyO nmaHxapaiaa KpucTauila-
Hau. YHUHI UCCUKUK YTKA3yBYAHJIMTK MUCHUHT JIEKTP YTKa-
3yBYAHJIUTMHUHT Kapuitd 50 % MHU, 3/1eKTp YTKa3yBYAHIIUIH
MUCHHUHT 3JIEKTP YTKA3yBYAHAUTUHUHT 65% UMHM TalLKUA KWa-
OH. ANIOMHUHUK HUXOATAA MNAaCTHK MOMAJAA, COBYKAA XaM, UC-
CHUKJA XaM aJLHOMMUHHUWIa MEXaHUK UIUNOB Oepull Kynai. YH-
IlaH 10MKa TaxTa Ba MHIMUYKA CUMAAD Talépnall MyMKHH.

ANIOMUHUHA KUMEBUM XHUXATIaH XyAa aKTUB MeTa/ul. AJio-
MUHUHK — TUNHUK aMdoTep 31eMEHT.

ANIOMUHUNHHUHT KUcnopod OunaH GUpHUKUILE KOOHAUATH
HUX0ATOA Ky4nu OynraHaurd cabadbiau YHUMHr CUpPTH 3U4 Ba
MYCTaxkKaM rnapaa OunaH KornjaaHaau, alloMUHUMHU XaBO Tab-
CUpHIA eMUPHIIMLLINKAAH CaKnad Typaau.

KykyH xonugaru anmoMHHuN XaBoia KM3IMPpWIraHaa EHamu:

4Al + 30, — 2A1,0, + 3351 kXK

XHMOA napaacu Ky4YMpUWIraH aJliOMMHMIA CyBAaH BOAOPOA
axpaTtub yukapaau. AJIIOMHHHUNA, Aeapau Gapya KucaoTanap
OunaH peakuuara KMpuilaau; KOHUEHTPAAHraH HUTPAT KHC-
A0Tana NacCUB/IAHALH.

AJTIOMHHHA UIKOpAapaa 3pub amoMHHATAApra ailaHanu:
OyHaai peakuus HaTMXacHaa BOAOPOA aXpanub uuMkaau:
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2Al + 2NaOH + 8H,0 — 2Na[AlI(OH),(H,0),] + 3H,

AJIIOMHHUI KUCAOTanapaa 3pMraHuaa XaMm Boaopoa axpanub
YUKAIM:

2Al + 6HCI — 2AICI, + 3H,

ANIOMUHUNA opaTaard TeMrepatypaja rajaoreHnap 6uiaaH
6UpPHKHO aNtOMUHUI ranoreHnwIap Xocun Kunaau. Macanas,
ANIOMUHHUI KYKYHUHHUHT itoa 6unaH apanawmacura 6up Tom-
yu cys (Oy epaa cyB KaTaJn3aTopauk BasugacuHu 6axapanu)
KYLWWATAHUIA UCCUKANUK Ba EPYFINK YHUKAIM:

2Al +3J, - 2AlJ,

AntomuHuit 800 °C ma a3ot OunaH OMpUKHO, aTIOMUHHUNA
Hutpua AIN, 1000 °C ga ontuHryrypt 6unad ALS,, 2000 °C
Aa Kymup 6unax anoMHHUA Kapoua Al,C, xocun Kunaau.

Tpumerun anomuuuit Al(CH,), 6unan soaopoa apanaui-
MacuIaH 3JieKTp pa3pall ¥yTka3ub amomununin ruapua (AlH,),
ONIMLL MYMKHH, AIIOMUHUIK MMOPHA OK paHrau amopd Moaaa,
105 °C ga napyanaHanu. U1LKOpHA METALIAPHHUHT UTIOMUHHUA-
JIV TMAPUANAPU, MACANAH, TUTUH-ANIOMUHUHA TUIADPHUI
LiAlH, xaTra axaMusTra ara, YH{ XOCHJI KWIKII Y4YH JUTHH
TMApPHA Ba aNIOMMHHMHA XNOPUAHMHI 3¢pHUpAard 3pUTManapu
Kyiuaaruya y3apo peakuusira KUpUTUIAIU:

4LiH + AICl, - LiAlH, + 3LiCl

LiAlH, — adupna spuitauraH, KypyK Xxasoda Oapkapop,
125—150 °C napaa napyanaHaauraH KpUCTaUl MOLAa. Y Kaii-
TApYBYH CUdATHIA UILLTATUAAAW. YHUHT 3PUpIary 3puTMacu-
ra aJlloMMHHH XNOpPHUA TAabCHP ITTUPUO ANIOMHHHUHA THAPUA
OJIUIL MYMKHH;:

3Li[AIH, |+ AICI, — 4AIH, + 3LiCl

X1.3.1. Amiomunnit OHpHKMAZNapH

AJTIOMUHHU I Y3UHUHTr Oapya 6apkKapop bupukmanapuaa +3
OKCW/LNAHKUI Aapaxacura 3ra 6ynaay. ATIOMUHHI OKCHIHHUHT
OMp Heya WaKJ y3rapuuuiapy MaBXyn, OynapaaH Myxumiapu
a =AlL0, Bay=Al0, aup. a =Al, 0, HuxositAa bapkapop Ba y
KOPYHA MUHEPATHHK TALLKWA KWwiaay. KOpyHA OK paHIriu Kpu-
CTa/ll Moana, y poMbo3apuK mnaHXxapajga KpucTajulaHaau.
YHuHr Kattuiuiury Mooc uikanacuaa 9 ra TeHr (OJMOCHHUKH
10); 2046 °C na cyrokjnaHazu. ANIOMHHHUH OKCHAHHHI XOCHJ
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6ynui snTanbnusacu AH°=—1676 xK-monb—!. LLIyHHUHT yuyH
AJNIIOMMHHUIM Xyda Kyn MeTann OKCHANApMAaH KUCAOPOAHMH
TOpTHO 01O, METAJUTHKU KaWTapaaud, MacanaH:

8Al + 3Fe,0, — 4Al,0, + 9Fe + 3326 KX

by peakuus HaTHXacuaa Kyn MHUKAOpPAA UCCUK/IHUK aXpaauo,
temneparypa 3500 °C ra kyrapunanu (anmomorepmus, H. H.
bekeToB).

KopyHa KMMEBHI peareHTNIap TAbCUPHUTa HUXOATAA YHAAM-
Jn Moaaa. Xupa KOPYHANAH XUNBUP, TUreJib NeYAapHUHT ac-
Tapiapu Ba Oowxa yrra ungamau Oyiomsap TaepaaHaiu.
XKuvaBup yuyyH Kepakiid KOpPYHA, OOKCHTIApHU 3EKTp Meyna
KM3AUPULL Hyau 6unan onnHaau. TUHKK KOpYHA (EKYT KYpu-
HULIKMAA) KYYNH HYP YMKApPYBUYM J1a3epjapHHUHI TapKHOUM
KUCMIapH YYyH vuunatunau. Kyuau naszepaaH UMKKaH UrHa-
CUMOH E€PYFAMK KacTacu 6up Heua MunnuoH Kfla ra TeHr €pyr-
UK 60CMMHUHYU sipaTaau. bynap €paaMuaa KaTTuk TOF XHHC-
JJApUHH Tewuil Kaby uinapHU 6axapuil MyMKHH. XO03Upru
BaKTa €KYT XaM CyYHbUI ycyana onuHaau (OyHHMHT y4yH KYKYH
xonunarn AlLO, 6unaH xpoMm OKCHA apajialiMacd KH3AHUPHUO
CYIOKJIAHTUPHUIIAAH).

v-Al,O, KyOCHMMOH naHXapafa KpUCTa/UlaHald, Y SIXLUH
agcopbeHT (AbHH OoliKa MOOAANapHU Y3Ura CUHIAMPYBYH)
cudarnaa xpomatorpadpusaa HUUIaATHAAAN.

Amomunnii(I) oxcun Al,O yyypuaH monaa 6ynub, anomu-
HHi1 GunaH Al O, apanaiumacH 10KOpH TeMneparypajia KM3am-
puaraHuaa Xocwi 6ynanu.

Amomunni rmapokcua Al(OH),. AnloMuHK# Ty3napy 3pur-
Macura MILIKOp TabCHp 3TTUpuaranaa Al(OH), yykmacu xocun
6¥nagu. Y pH=4,1—6,5 xuitmMarra 3ra 6ynraH Ky4cu3 KucJo-
TaJlM MYXUTAA YVKAAH; CYBAA KaM 3PUMNIH; YHHHT 3pYBYAHIAUK
KynaiTmacu:

[AI**]-[OH") =8-10"* monb-n~"' amp.

Al(OH), kucnora kabu auccoUMNaHULL KOHCTaHTacu 6-10-1
monb- ! AI(OH), amdoTep 31eKTPONHT, YHHHT acoc Tap3uaa
TyNa AMccoumnaHuil KOHCTaHTacK 1-10~% ra renr. AI(OH),
MIUKOPJIapla XaM, KUCNOTANapaa XaM sIXIUK IpUAIM.

Comon (kepamuka) mopaanap 6unan Al,O, HUHT apanaiu-
Masiap¥ — KepMeTaap 1033 KaT/JIlaMU METaLNap €KH MeTajUicH-
MOH Moananap (macanad, TiO, Ti,O Ba 6ouixanap) 6unan
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KOIUIall HaTHXacuia Xocua OynraH KOMMNO3MTAAp KYNMHUHYaA
YJapHH TaliKuj 3TraH OOWNAHFUY MOMAANAPHMHI XOcCcania-
pMaaH “Xxobui ToOMOHAAH Katra (rapK KMAKIUK TEXHOJIOrMUK
XapaéHnapaa axaMMsTH KaTTa.

NaAlO, —naTpu#t MeTaaniomMuHaT 0eb opuTHIA-
au. Maruuit meraaniomuHar Mg(AlO,), Tabuataa mnuuenb
HOMAY MMHEpan Tap3la yuypalau. IpuT™MaaaH YyKaaurad aio-
MUHHWIA TMAPOKCUAHMHI XonaTtu 3putmanaru pH kuimarura
Ba TeMnepatypara 6orFaukK. Ilact Temneparypasa 4ykKKaH rua-
POKCHI reib Xoccanapura 3ra, y acta-CeKMH KUCMaH KpHC-
Tann waknra yraan. KOkopu temneparypana (150 °C napna)
Kucaotanu aputmanad AIO(OH) Tapknbau yykma xocun 6yna-
au. SlHa xaM IOKOpM TeMrnepaTtypana ajloOMUHHH THAPOKCHA
Al(OH), ra annanaan; 1000 *C nan okopuna a-AlO, xocun
Oynann. AI(OH), HuHr KpucTtann wakn—y3rapuiuy Tabuatia
aHacnap HOMJIU MUHepan xonamaa ydpanau. duacnap 420 °C
raya kusaupwirasaa o.-Al,O, ra ainanaam.

AT MOHU KHUKK panuyC/iy Ba KaTTa 3apsuli OVIraHu yuyH,
Kyunu Kytonosuu TabCcup Kypcaranu. Ly cababau aniomMmuunii
TY3AapH 3pUTMalapia CyB MoJieKynanapy Ounan 6upra kpuc-
TananaHaau, macanad: Al(SO,),18H,0; AI(NO,),-9H,0;
AICI,-6H 0. AnioMHHIK# Tyanapu paHrcu3, CyBAa siXWiu 3pUit-
ay (pocdar Ba cunukaTaapu apumainaun). YnapHuHr 6as3una-
pu, yyHoHuu ALS,, AI(CH,COQ),, TVIKK THAPOIHINAHALH.
Kyuan kucaotaiapHUHT JTIOMUHUN Ty3apH (QTIOMUHUIA Cyb-
¢aT, anlOMHMHKUIA HUTPAT) XaM CyBAa FAApPOJM3NAHARM, YyJap
KUCIOTANU peakLust HAMOEH Kunalu, MacajaH.

Al,(80,), + 2H,0 — H,SO, + 2AI(OH)SO,

AMIOMUHHUIA cynbdhaT CyBHM TO3anawaa KOFo3 viunab yuka-
pyviaa Ba 6ouIKa coxanapaa MULIATHNALM.

Arap antoMuHui cyasdar sputmacura K,SO, éxu (NH,), SO,
KYWwHob, xocun 6¥nrad apanaw aputma OyrnaTtuiaca, Kaaulsu
EKU AMMOHUUAU QUYUKMOoW Kpucmainanadu. AM4UMKTOLLIAD Ka-
MK, aMMOHUH Ba anioMUHUN cynbdaTnapaaH ubopar Kyuia-
JIOK, Ty3napaup:

K,S0, - Al,(S8O,); - 24H,0 Ba (NH,),SO, - Al,(SO,), - 24H,0
AunKTOownap caHoartaa, TMOOMETaa, KaHAONATYMAMKAA MILU-
naTunanu.

Antomunuit xnopua AICI, (éxu ALClL) — kynuHya opra-
HUK CHHTE3Nap/aa KaTtanu3aTtop cudaruaa MuiaTuNaau.
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ANIOMMHHUAHHUHTI OMpP KaH4Ya OpraHUK OUpUKManapy Mab-
aym. Macanau, tpuatnnaniomunnit Al(C,Hy), aTuneHnau no-
NUI3TUNEH OAKILAA KAaTann3aTop cudaTuia uillaTiiaaM.

X1.4. TAJLIUA — Ga

bapkapop u3otonnapu ¥Ga (Ep KoOurFuaaru ramiMiHUHT
60,2% u) Ba ""Ga (Ep xoburuaarn rannuitHuur 39,8% u).
FantMAHUHT CYHBUH PadnOaKTUB H3oTomlapuaaH 2Ga (apum
eMUpHAULL AaBpH 14,2 coaT) paaMOaKTHB UHAKUKATOP CH(a-
THaa donaananunanu. Ga HUHC EKTPOH KOHPUrypauusacH
KLM4s#4p!,

FannuituuHr Mmasxyunurudn 1871 nunna . U. Meunenees
fawopar 3TraH 3au. YHu 1875 innna dppanuy3 onnmmu Jiekok-
ne-byaboapaHn cod xonaa axparub onubd, xoccanapuHu ypra-
OH. by onuMuuHr TaakukoTaapu 1. U. Meuaenees GukpruHu
TyJa TacAMKJIadH.

FanauitHuHr srona munepann raaaut CuGaS, xyaa Kam
yupaiau. F'anauit, acocaH, anioMMHUM, pyX, "epMaHuit pyaa-
Napy 6unaH apanaw xonaga yuypanam. Xyaau repMaHuii Kabu
raiuii Xxam TolkymMup Tapkubuna 6ynaau. LLIyHHHT yuyH TOwWw -
KYMUPHHMHT ru3ndukaumscuaa rannui repMaHui bunan 6upra
Kysi Ba Kya Tapkubura yraau. lanaunit muHepany 6apua Mam-
JlakaTnapaa y4ypanau.

Flannuin kymyw kabu oxkuw mertamnn, poMOMK cucremana
KpuctannaHaau. [aunuit y3aMHUHT KUMEBHK Xoccanapy bunaH
allOMUHHMIra XxXyna yxmanau. Macanad, rannmi xam aitioMu-
HHUHA CHUHrapu KKCaoTanapaa Ba MWKOpapaa 3pHHaM:

2Ga + 6HCI - 2GaCl, + 3H,
2Ga + 2NaOH + H,0 — 2Na|Ga(OH), ] + 3H,

lNannuit GupukManapaa OKCHIUTaHMIL AapaXacH ydra TeHr 6yna-
au. Fanauit BAKKyM TEXHUMKACKHaa Ba cMrHan acbobnapaa Kynna-
HUaaau. FanaMAHKUHT CYIOKIAHU L TeMIIepaTypacH nacT, Kan-
Hall TeMnepaTtypacu HOKOPWIMIMra acocnaHumd, ramauiaad
IOKOPH TeMriepaTypajapHy yadyanamraH TepMoMeTpaap YYyH
KEpaKJIH CYlOKAUK cudatrnaa goinanaHunanu. KeianHru fni-
j1lapaa rainui KOTHILMaNapy spUMyTKasry4iap TexHHKacuaa
HiunaTunaauran 6ynaun. FannauiigaaH Maxcyc 3M€EKTPOH Halaap
Ba ¢oTo3/1eMeHTNap Tailépaaluga poinaanaHuAMoKaa. ['anaui
aToOM TEXHUKacuaa xaM KynnaHunaau. laanni kywwuiaraH
KOTHIUMaNap (Kanait Ba MHAMIAK KoTHuimanap) nact (15 °C
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[aH NacT) TeMnepaTypanapaa CyloKaaHTupwiaau. Fauini rua-
pun Ga,H, (aurannan) 139 °C pa KaitHaiauraH CylOKIHK.
lannunit okcun ukku Moaudukauusana 6ynaan: a = Ga,0, sa
f = Ga,0,. bupunyn MOAH(PHKAUHAHHAT CTPYKTYPACH XYAIH
kopynn a = Al,O; crpyxrypacu xabuamup. Taannit ruapoxcun
Ga(OH), xynau amomuunii ruapoxcun kabu amdorep xycycn-
ATTa 3ra.

lannuit cynsdpua Ga,S, rantuiHUHT 6011Ka GUpHMKManapu
KabH OK Tycauaup.

lFannuit cynsdpar Ga,(SO,), -18H,0 ¥3 xoccanapu 6unan
ATIOMHUHHIA CyNbhaTHH 3CAATAAM Ba Y XaM aYYHUKTOLLJIAP XOCHA
xunaau (Macanan, KGa(SO,), -12H,0).

launitHUHr KKK BateHTIM xiopuav GaCl, Hu onuLl yyyH
GaCl, Metann xonuzaru rajuimit 6unan 6upra KU3gUpuIany.
GaCl, panrcus kpuctaun moana 6yaund, cys 6unaH peakuus-
ra KHpMIraHuaa soaopon axparub umkapanu. PeHTreH Hypaa-

py GMnaH TeKIMPHIL HaTxkacHaa Oy moanaHuHr Ga [Ga** Cl N
TapKHUOaH KOMIUIEKCAAH HOOPAT 3KaHNUTH aHK