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Namuii papa3HUHT Yerapa OMJIMAaCJAUTHHA
(papa3 Kuiaubd oyamaian.

A N.MEHAEJIEEB

Xo3upru nauTaa oiuMid TabiuMJa Tajaba Ba MaruCTPAHTIAPHUHI MYCTaKUJI
UIUIalUIapura Karra »bTHOOp KapaTwiradH. bUpuHYM KypcoaHOK yMyMHil Ba
aHOpPraHUK KUMEHU YpraHuiga TanadajapHu MYyCTaKWIUIMKKA YPraTuil KyJ1a MyXuM
XUCOOIaHAIH.

Myctakui TabjiuM Mabpy3a MaTHJIApUHM yiJa KailTa uiam, JiabopaTtopus
nadTapuHH Tai€prall, Macanaiap €4ull Ba Ha30paT CaBOJUIApUra »aBoOJyap TOMMIL
KaOu KUXATJIapHU y¥3 uuura onaau. bynna ymoy kyiaianma mabpy3a Kypcu OujaH
nabopaTopusi MPaKTUKyMHU opacujiard OOFJIoBUM OYFuH cudaTuaa Karra amaliui
axamusT KacoO dTaju.

Kynnanma wuHpOpManMoH-MabIyMOTHOMa XapakTtepura sra Oynub, yHIa
OMpUHYM TypyX OoIml Trypyxua »dJIeMEHTJIapu OYnuMu EpUTWIraH, Kellakakaa
aHOpPraHUK KUMEHUHT XaMMa OVJIMMIIApUHHU Y3 HMYMJa My)KaccamylallTUpaad Ba
BOJOPOJJIaH  HWIbCOOpHWiraua OynraHn dJIeMeHTIap XaMmJa yjlap MYXuM
OMpUKMaNapuHUHT (PU3MKaBUN Ba KUMEBMM Xoccajapu (peakiusi TeHrjamanapu)
0aéH >THIaIN.

Kymnanmana kumérap Ba MyXaHAMC-KUMETAPHUHT «KUMEBUU Xa3MHACUHU)»
TAlIKWI 3TUII y4yH 3apyp Oynran 100 ra sSKMH HOOpPraHUK MOAJAANap MyKaMMall
éputunrad. MoagajgapHu TaHJIamga YJIApHUHT CaHOATAa MYXUMIUTH (KUMEBUMN
xKapa€Hiap ydyH JacTiiaKu Mojjajnap, MHUHepajd Xomaménap), YKyB-abopaTopus
aManuéTHia KeHI TapKaJraHjurd (3pUTyBYM Ba peakTUBIAp, cUaT TaXTHMJIMHUHT
peareHTiapy) Ba KUMEBUU TEXHOJOTUSHUHT SHTH COXalapuja WIUIATHIAIIN
3pTUOOTA OJIMHIIHN.

Ymby YKyB-ycnyOui KynmanmMa KAME TabJIMMHU HWYHAIWIIW Tajabanapw,
AHOpPTaHUK KUME MYTAaXaCCHUCIUTH MarucCTpaHTIapH, acHUpaHTIAp, YKUTYyBUHIAP,
KUME CAHOATMHUHT WJIMHUH Ba MYXaHJIUC-TEXHOJOTJAp YYYH MYXUM aMalui
KyJUTaHMa OYJIMIIINUTA UITOHYMMHU3 KOMUJI.

Kymmanmann &3umpa cyHrru Hwuiapaa OOCHMITaH MamilaKaTUMHU3 Ba 4eT
DIUTMK TAHUKIW OJMMIIAPHUHT KUTOONMapuaaH wxkoaud (ougamaHuIraHIuTiHA
acmatud yrammus.

Myannudiaap KUTOOXOHJIAPHUHT KYJUIaHMa XakKujard Oapya TaHKUAWi (QUKp
Ba MYJOXa3aJlapUHU MAMHYHHST OWIaH KaOyll Kuilaawjiap Ba yiapra V3IapuHHHT
CaMUMUN MUHHATJIOPYWINKIAPUHH OUIANpaguiap.

Myannugpnap



KNCKAPTMAJIAP BA IHAPTJIN BEJIT'JIAP

BaK. — BaKyyMJa

(T) — ra3cUMOH X0JaT

(c) — cyI0K X0JaT, CyIOKJIaHMa

(K) — KaTTHK XOJaT

(kp) — KpUCTAILT

(3p) — sput™maaa

KaT. — KaTajau3aTop

KOHII. — KOHIICHTpJIAHTaH

CYIOJI. — CYIOJITUPUIITaH

K.CYIOJI. — 5Ky/la CYIOJTUPUITaH

KallH. — KaHOK, KallHaTWJITaH1a

H.III. — HOpMaJ IIapouUT

OK — spyBuaHnuk kynaiTMacu (FOKOpUIArd HHIEKC — Xapopar),
pOK =—1g(BK)

d — cyroK Ba KaTTHK XOJIaT y4yH HUCOWH 3WWwiIMK (FOKOpUIArd MHAEKC — Xapopar,
MHJICKC OyIMaca — XOHa XapopaTH)

Kw — CYBHUHT MOH KyTNaiiTMacu

Kk — kucioranuk konctanta (25 °C nga), pKy = — 1g(Ky)

Ka — acocnuk konctanta (25 °C na), pK, = — 1g(K,)

Kgex — KOMIUIEKCHHHT OOCKHYIN OeKapopsiuk KoHcTtanTacH (25 °C na),
pK6eK = - Ig(K6ex<)

Koap — KOMIUIEKCHUHT OOCKUWIN OapKapopiauk koHcTaHTacu (25 °C na)

Kc — Monsip KOHIIeHTpalusi opkaiu udoAallaHraH MyBO3aHAT KOHCTAHTACH (XOHa
xapopatunaa), pKe = — 1g(Kc)

Ks — 9pUTyBUMHHMHT HOH KynaiTMacu (FOKOpUIAard HHICKC — Xapopar),
pKs = —19(K;)

Ks — SpyBUAHJIIMKHUHT Macca KO3 GUIIMEHTH (FOKOpHUIaru HHIEKC — Xapopar)

Mr — HuCOUH MOJIEKYIISIp Macca

p — 6ocum

pH — Bomopox kypcartkuy, pH = — Ig[H30"]

taiin — KAMHAILI XapoOpaTH

teyiox — CYIOKIIAHHMII XapopaTu

tey6n — CyOJIMMATIaHUII XapoOpaTH

t(a—f) — momumMopoIOTUK YTUIIT XapopaTu

Vs — Ta3HUHT Xa)KMHH dPYBUAHJIMK KO3(pHIeHTH (FOKOPHUIArk HHIEKC — XapopaT), MJI
(a.11.)/100 T cyBna

Poex — KOMILTEKCHUHT yMyMHU# Oekapopiuk koHcTanTacu (25 °C na),
PBoex = —19(Boer)

p — Fa3CUMOH XO0JIaT 3UWINTH

T — pEAKUUSIHUHT CEKUH OOPUIIH
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1. H, - IMBOOPO]

Enrun Bomopon, mumnportuit. Tabuuii Bomopon %H (mpotuii) u3otonu Ba OapKapop

12 H (neitrepuit — D) m3oronu xamaa paanoaxTHB f H (tputuit — T) u3oTonuman
Tapku6 tomnraH. Merannmac. Kpucramn cTtpykTypacu rexkcorosain. Panrcus kuiinx
CyloKJaHyB4YaH razcuMmoH monja. CyBaa »Kyna 03, OpraHuK SpUTyBUMJIApAa 3ca
axmupok dpuiiau. Meramnap (Fe, Ni, Pt, Pd) ounan xemocop6umsiananu. FOkopu
Xapopariapia Kywid KalWTapyBuW; MeTajjiap, MeTaMaciap, METaul OKCHAJIapu
OwnaH peakuusra kupuiaan. OMUHUIIN: 52 14,1517 21, 3611, 42413, 484%* ra KapaHr.

Mr =2,016; dg =0,08667"%; d)=0,08667*;
p=0,08988 r/;m (H.1L.);  toyox = — 259,19 °C;  teain = — 252,87 °C;
v =2,159, 1,82%, 1,60

1. H, F 2H° (2000-3500 °C).

2. H, + F, = 2HF,

H, + Cl, = 2HCI (250 - 20 °C)
Dnementap peakuusiap: Cl, = 2CI°, CI° + H, = HCI + H°, H° + Cl, = HCI + CI°.
H, + E; = 2HE (E = Br, I; 350 — 500 °C, xar. Pt).
3.2H, + O, = 2H,0 (550 °C, xaBoja EHHIIIN)

DnemeHTap peakiusap: H, + O, = 20H°, OH° + H, = H,O + H° HO + 0O, = OH? + +
0°% 0%+ H, = OH? + H°.

4. Hy + S=H,S (150 — 200 °C),
3H, + N, = 2NHj; (500 °C, p, xart. Fe).
5. 2H, + C(xokc) = CH, (600 °C, p, xat. Pt),
H, + 2C(xokc) = C,H; (1500 — 2000 °C).
6. H, + 2Na = 2NaH (300 °C),
H, + Ca = CaH, (500 — 700 °C).
7. 4H, + (Fe"Fe,")0, = 3Fe + 4H,0 (t> 570 °C).
8. H, + Ag,SO,4 = 2Ag + H,SO, (t> 200 °C),
4H, + 2Na,SO, = Na,S + 4H,0 (550 — 600 °C, xar. Fezo3).
9. 3H, + 2BCl; = 2B + 6HCI (800 — 1200 °C),
H, + 2EuCl; = 2EuClI, + 2HCI (270 °C).
10. 4H, + CO, = CH4 + 2H,0 (200°C, kar. CUzo).
11. H, + CaC, = Ca + C,H, (t > 2200 °C).

* Bynga Ba OyHJaH KeifiMH KaToOpJarM COH — MaB3y PaKkaMHHH, IOKOPH HMHJIEKC Iy
MaB3yJiard peaxius TeHIITAMACUHUHT TapTHO pakaMUHH KypcaTau.
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12. H, + 2C(xokc) + N, = 2HCN (t> 1800 °C).

13. H, + BaH, = Ba(Hg)g (t <0 °C, p)
14. 2H%(Zn, cyron. HCI) + KNO3 = KNO, + H,0,
8H°(AI, xoun. KOH) + KNO3z = NH31 + KOH + 2H,0 (kaii.).

15. 2H%(Zn, cyror. HCI) + EuCl; = EuCl, + 2HCI,
2H°(Al) + NaOH (ko) + Ag,S = 2Ag]| + H,O + NaHS.
16. 2H%(Zn, cyror. H,S0,) + C,N, = 2HCN.

2. Dy — TMAENTEPUN

Orup Bopopoa. Panrcus KuiiMH CyIOKJIaHaIUraH ra3cuMoH moaaa. Tabuuii Bomopon
0,012 — 0,016% (macc.) D, caxaiiau (konrann — “Hy Ba 20,4-10%% (macc.) Ts). D,
HUHT “H, Ounan ra3 apanammacujaa U30TOIUIM alMAalIMHUIIM IOKOPU XapopaTiapaa
conup Oynmagu. Opgauii Ba oruMp cyBla >kyaa kam spuiaun. Kumésuii xoccanapu
KUXaTHaaH “H, ra yXmaiiau, JeKHH PeakiioH KOOWIMATH YHra HHCGATaH MacTpOK.
Omurmmm: 6> ra KAapaHr.

Mr=4,028; diy=017""% t.0=—2545°C; teu = — 249,49 °C.
3. T, — auTPuTUI

Vra orup Bojopo. Panrcu3 razcumon mojna. PamuoaktuB (B-Hypiap uukapaiu),
spum emupwinin gaspu 12,34 itun. Kumésuii xoccanapu xxuxatugan Hj ra yxmami.
Atmocdepana N sJIpoJiapy OWJIaH KOCMHUK HYp HEHTPOHJIApU TahCUPH HATIKACHIA
XOCWJI OYynanau, Kydaa KaM MHKIOpJapiaa Tabuuii cyBinapaa ydpaiau. OJIUHUIIN —
SAPO peaxkTopiapuaa JUTUM SIpOJIApU CEKWH HEUTpoHsap Owian OGoMOapAuMOH
KWINHAIH.

Mr=6,032; toox=—25252°C; e = — 248,12 °C.

4, HD — TEATEPHOBOJOPO/
Panrcus raszcumon moama. Opauii Ba OFuUp CYB,lZéa amanga spumanan. Kumésuit
xoccanapu xuxatuaan Hp ra yxmam. OauHuImM: 6 ra KapaHr.

Mr=3,022; dy=0,146%"; p=0,135r/n (m.m.);
teyiox = — 256,5 °C;  teuin = — 251,02 °C.

5. H,O — CcyB

Panrcu3 cyrokmmk (KanWH KaTliaMd — 3aHTOPH), YY9yBYaH; KaTTHK CYyB (My3) OCOH
CYIOKJIaHUO 6¥rnaHam/I. KHCIOPOIHUHT H30TOILIH TapKubu 6¥itnda — acocan H,'°0
(HngO Ba H,''O kymuMuanapy 6uiaH), BOZOPOIHUHT H30TOILIA TAPKUOH Gyifmua —
acocan "H,O (HDO xyummuacu 6uman). CyloK CyB aBTOIPOTONH3ra yqpaﬁnn
(maxcynotaapu — H;O" Ba OH"); cysnu spuTMana THAPOKCOHUi katnoHn HyO' — sHr
Ky4WwIM KHCJIOTa Ba rujipokcui-uond OH ™ — sHTr Kywim acoc, CyBHUHT Y34 3Ca — 3HT
KYUCHU3 MPOTOJUT (KUCJIOTA Ba aCOCIAPHUHT MPOTOH Hazapusacu Oyinua). Kymunnuk
Mojamanap OwiaH KpucTamioruapatTiap xocwn Kwiaan. Kumésumii daon: merammap,
MeTajiMaciap, OKCHAJiap OuilaH peakuusra KUPUIIAAW, KYMUWIUK OuHap
Oupukmamap Ba Ty3JIapHU THUIPOJW3NIAWIA. AHAOpraHWUK OWpHKManap y4yH
yHuBepcanl 3puTyBud. KuméBuil ’xapa€Hmap yuyyH Tabuuil CyB ojaTAa xaiiaaml
MeToau OWiIaH To3allaHaau (JUCTWIUIAHTaH CcyB). Maxcyc ycymiap €paamuia yra
T03a cyB onuHaau. lllynunraek 1° ra kapasr.
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Mr=18,02; d,y, =0,917;
Oieyony = 0,099841©,  0,998203%%,  0,997044®, 0,97180%,  0,958351%;
d(H,*%0) = 1,11%9:  ©=0,8652 r/n (r.1e.), 0,5977 /1 (po, 100 °C);
teyiox = 0,00 °C;  tus = 100,00 °C;
twin(H2'°0) = 100,13 °C; K, = 1,008-10 ** @

1. 2H,0 F 2H, + O, (t> 1000 °C),

H,0 — H’, Hy, O°, O, OH’, H,0;, HO,? (pannonus).

) T ] oH )
H,O * H,O OH- * H,O*

Kkucjaora | acoc |1 acoc | kuciaora |l
3. H,O + HCIO, = ClO, + H30", H,0 + HCN F CN ™+ H;0".
4. 4H,0 + NaOH = [Na(H,0).]" + OH", H,0 + NHs F NH," + OH"
5. 4H,0 + NaClO, = [Na(HQO)4]+ + CIO, .
6. 4H20 + Zn(C|O4)2 = [Zn(H20)4]Z+ + 2C|O4_,
H,O + [Zn(H,0)4)** F [Zn(H,0)3(OH)]" + H;0".
7. 4H,0 + NaCN = [Na(H,0)4]" + CN", H,0 + CN" F HCN + OH".
8. 6H20 + A|283 = ZAI(OH)gl + 3H28T, 2H20 + S|C|4 = SlOzl + 4HC1,
6H,0O(kaiin.) + MgsN; = 3Mg(OH),| + 2NH31,
2H,0 + CaC, = C&(OH)Q + C2H2T.
9. H,O + Na,O = 2NaOH; H,0 + CaO = Ca(OH)z, 3H,0 + La,03 = 2La(OH)3
10. H,0O + Cl,0; = 2HCIO,4, H,0 + SO; = H,SO,4, 6H,0 + P,O49 = 4H3PO..
11. nH,O + Cl, = Cl,'-nH,0, Cl,-nH,O F HCI + HCIO + (n — l)HzO
12. 2H,0 + CaH, = Ca(OH)z + 2H2T

13. 2H,0 + 2M = 2MOH + Hy? (M = Li, Na, K, Rb, Cs).
2H,0 + M = M(OH);, + H,1 (M = Ca, Sr, Ba, Ra).
14. 4H,0(6y¥) + 3Fe = (Fe"'Fe,") 0, + 4H,1 (570 °C raua).

15. 6H,0(uccuk) + 2NaOH(komir.) + 2Al = 2Na[Al(OH)4] + 3H,1.
16. 2H,0 + 2CrSO4 —> H,1 + 2Cr(SO4)OH.

17. H,0O + C(xokc) F CO + H, (800 — 1000 °C),

H,O + CO F CO, + H, (t > 230 °C, kar. Fezo3).
18. H,0 + F, = 2HF + O° (20 °C, O3 KymuMyac),
H,O + OO = H,0,, H,0 + O3 = H,0, + O, (YB-Hypnap)

19. 2H,0(uccuxk) + 2XeF, —> 0,1 + 2Xe? + 4HF.
20. 2H,0 + 2C0,(SO4)s = 4C0SO; + O,1 + 2H,S04,

2H,0 + 4KMnO; ——> 4MnO,] + 30,1 + 4KOH.
21. 2H,0 —2xwems y, 9H,1 (katon) + O, (aHOM).
Heiitpan spurmana (anekrporut Na,SO,):
(karogma) 2H,0 + 2e” = H,1 + 20H",
(anomma) 2H,0 — 4e” = 0,1 + 4H" (armkpok H30"),
(opurmana) OH + H" = H,0.
Kucmortanu spurmana (anexrponut H,SO,):
(xaTomma) 2H" (amukpok HzO") + 28~ = H,1,



(amoana) 2H,0 — 4e = 0,1 + 4H" (anuxpox Hz0%).
N mxopwuit spurmana (3nexrporur KOH):

(karomma) 2H,0 + 2e” = H,1 + 20H",

(amomma) 40H —4e = 0,1 + 2H,0.

6. D,O — IEMTEPUI OKCH]],

Orup cyB. PaHrcus rurpockonmk MoOjJa; ONIUMM cyBra HucOaTaH KOBYIIKOK.
Astomporonu3 gapaxacu HpyO ra nucOaran kuumk. Opauil cyB OuiaH 4YEKCHU3
apajamiajv, M30TOIUIM aJMalllMHUII HaTwkacujga sipum orup cyB HDO xocun
Oynaau. DpUTYBUYAHIMK KOOWIMSATH OAJAMI CyBra HucOaTaH KUYMKPOK. YJIapHUHT
KUMEBUHN Xoccanapu Oup xui, jJekuH D,O umtupoxkuaaru Ba 3puTyBuM cudaruaa
D,O narm Oapua peaknusiiap cekuH Yytaau. Tabuuii cyBiapaa ydpaiau (macca
xuxatuaan Hucobatu D,0 : Hy,O = 1 : 5500). Tabuuii cyBHM KyI MapTa JIEKTPOJIU3
KUJIUO OJMHAAM (OFUP CYB DJIEKTPOJIMT KOJIUFUAA TYIUTAHAIN).

Mr =20,02;  dyog = 1,1072049, 11,1042,
toyiox = 3,813 °C;  teai = 101,43 °C;

1. 2D,0 F D;O" + OD"; pK; = 14,70.

2. D,0O + H,O F 2HDO.

3. D,0 + 2Na = 2NaOD + Dj1 (20 °C).
4. D,0(6yF) + Mg = MgO + D,1 (t> 480 °C),
5. D,0 + 2C6H5C(O)E = (C6H5CO)2O + 2DE (80—120 °C,E=F, Cl).
6. D,0 + HSO,F = HDSO, + DF (50 — 70 °C).
7.2D,0 + SiCl, = SiO, + 4DCI (20 °C),
8. D,O + PCls; = PCI;0 + 2DCI, 4D,0 + PCl5 = D3PO, + 5DCI.

9.12D,0 + 4PBr3; = 12DBr + 3D3PO, + PD3? (KaﬁH)
10. 4D,0 + 3Br, + S = D,SO, + 6DBr.

11. 8D,0 + 2P(kusux) + 51, = 10DI + 2D;PO, (Kaiir.).
12. 6D,0 + Al,S; = 2AI(0D)s] + 3D,51 (20 °C).
13. Dzo(COByK) + SO; = D,S0., 2D,0 + SCI,0, = D,SO, + 2DCI.

14. 6D,0 + MgsN; = 3Mg(OD)2l + 2ND3T (KaffiH)
15. 6D,0 + P4049 = 4D3PQO4 (95 — 100 °C).

16. 4D,0 + Li[AlH,] = LiOD + AI(OD)s| + 4HD1 (>bupna).
17. 2D,0 () —2=eo22 5 2D, (kaTon) + O,1 (aHomd) [5%! ra kapasr].

7. T,O — TPUTUHN OKCHUJT

Vra orup cyB. Panrcus cyrokiuk, D,O Ba H,O ra muc6aran koBymkok. Omanii Ba
orup cyB Omnad udekcu3 apamamanu. H,O Ba D,O OunaH M30TOIMIM aJIMalIuHUAIIN
Hatmwkacuaa HTO Ba DTO xocun 6ymanu. DpuryBuannuk koommusatu H,O Ba D,0O
ra HucOartaH kwumk. Kumémii xoccamapm skmxaruman H,O Ba D,O nan dapk
KWJIMalI1, JJeKWH Oapya peakmusuiap CeKMHpPOK yTanu. TaOuuii cyB Ba HaM XaBoja
Kylna KaM MUKaopiapaa yupaiau. Omuanmm — ayrnantupwirad CuO ycetunan T
VTKa3uIaIu. Mr =22,03; tyo=4,5°C.



I* —T'YPYX SJIEMEHTJIAPA

8. Li —JuTuit

Nmkopuit metamt. KymynicuMoH-oK. XakMHU MapKasjamrad KyOCUMOH KpUCTasll
CTPYKTypa XOCHJI KWIaau. MeTaJUIapHUHT 3HI  E€HTWIM, FOMIIOK, OCOH
CyloKJaHyBYaH. Peakuusara KOOWIMSTIM, XaBOJa OKCHUI-HUTPHUAJIM Mapaa OuiaH
Kortanaav. Ilact xapoparna Kusgupwirasja ajaHTajlaHagu; ra3  Topelka
aJlaHTaCUHU TYK-KW3WI paHrra Oysiinu. Kyunu kaiftapyBuu; CYE, KHCHOTana

MeTamMacnap, aMMHaK 6unan peaxupsira kupumags. Ommammn: 97 °) 104°, 1810 2
20 ra KapaHr.

Mr =6,941; d=0,534;
teyiox = 180,5 °C;  taiin = 1336,6 °C.

1. 2Li + 2H,0 = 2LiOH + H,1.

2. 2Li + 2HCl(cyromn.) = 2LICl + H,1.

3.2Li + 3HZSO4(KOHI_I.) = 2LIiHSO, + SOzT + 2H,0.

4. 3Li + 4HNO;(cyromn.) = 3LINO3z + NO1T + 2H,0.

5.2Li+H,=2LiH (500 — 700 °C).
6. 2Li + E, = 2LIE (20°C, E=F, CI, Br; t> 200 °C, E =1).
7.4Li + O, = 2Li,0 (t> 200 °C, Li,O; kyuumuacu).
8. 2Li+ S=LIi,S (t> 130 °C).
9. 6Li + Ny(uam) = 2Li3N (20 °C).
6Li + N, = 2Li3N (200-250 °C, p).
10. 2Li + 2C = Li,C, (t>200 °C, Bax.).
11. 4Li + Si = Li,Si (600 — 700 °C, Li,Si kymmmuacu).
12. 2Li + 2NH3 = 2LIiNH; + Hy1 (220 °C).
2Li + NH3 = Li;,NH + H,?1 (400 °C).
13. Li + 4NHs(cymok) = [Li(NH3).] (x¥x) [- 40 °C].

[Li(NH3)4]° + nNHs(cyrok) F [Li(NH3)s]" + e nNHa.
9. LiH — 1uTHil ruaPuI

Ox, eHrun, HapqanaHMaﬁ CYIOKJIAaHAQ¥, KH3JUPHUIN JaBOM OTTHPWITAHIA
napyanmadaau. Kydnu kaiTapyBud; CyB, KHCIOTANAp, METaNIMACTAPHIHT OKCHIIAPH
OwmmaH peaknusra kupumagn. OJIuHAIIN: 8° 20*ra KapaHr.

Mr=7,95 d=0,82 tyo=680°C.
1. 2LiH = 2Li + H, (850 °C &xu Bak., 450 °C).
10



. LiH + H,0 = LiOH + H,1.

. LiH + HCl(cyron.) = LiCl + Hy1

. 2LiH + O, = 2LiOH

. LiH + Cl, = LiCl + HCI

. 2LiIH + 2S = Li,S + H,S

. 3LiH + N, = LisN + NH;

. 2LiH + 4C(rpadur) = Li,C, + C,H,

. 2LiH + 250, = Li,SO,4 + H,S

10. LiH + CO; = Li(HCOO)

11. 4LiH + 3SiO; = 2Li,Si03 + Si + 2H,1
12. LiH + NH3 = LINH, + H,?1

13. LiH + NHs(cyrok) = LiNHz| + Hp1
14. 4LiH + AICI;3 = Li[AlH,] + 3LiCl|
15. 2LiH(y —2=mers s 2] | (katoxm) + HaT (aHOR).

O©OOoO~NO Ol WN

10. Li,O — JIuTUi OKCUJ

(20 °C).

(t > 500 °C).
(400 — 450 °C).
(300 — 350 °C).
(500 — 600 °C).
(400 °C).

(200 °C).
(t<250°C, p).
(500 °C).

(350 °C).

(= 40°C).
(>dupna).

OK, TUTPOCKONUK, KUWHUH CYIOKJIaHYBYaH, KU3AUPWITaHAa MapyajanMann. Acociu
OKCHJIJIap XOCCAJIapUHM HaMOEH 3Taad, CyB (WMIIKOPUH 3pUTMa XOCHI KHIIAIH),
KHCJI0TANap, KNCIOTAIH OKCHIAp 36HJ1aH IUIJIATIN PeaKuara Kupuiaay, XaBoaaH

CO», au roragu. OJIMHUIIN. 87, 127, 14' ra KapaHr.

Mr=29,88;, d=2,013; tyoc=1453°C;

. Li,O + H,O = 2LiOH.

. Li,0 + 2HCl(cyromn.) = 2LIiCIl + H,0 .
. Li,O + H,S = Li,S + H,0

. 2Li,O + Si = 4Li + SiO,

. Li,O + Mg = 2Li + MgO

. 3Li,O + 2Al = 6Li + Al,O4

. Li,O + CO, = Li,CO;

8. 2Li,0 + SiO;3 = LisSiO,

Li,O + SiO, = Li,SiO;

~NOoO oI WN B

11. Li,O, — IMTUI TEPOKCHU

i = 2600 °C.

(900 — 1000 °C).
(1000 °C).

(t> 800 °C).
(t> 1000 °C).
(500 — 600 °C).
(1000 °C),
(1200-1300 °C).

Ok, Ku3aupuiITanaa cyrokinanmain mapyaianand. CyB OWIIaH TYIUK THIPOJIA3IIA-
HaJM, KUCIoTajIap OuiaH peakiusara kupumaad. Xarogad CO, HU MUAAATIN I0TAIH.

Omuaumn: 128 ra KapaHr.

Mr =45,88; d=2,363.

1. 2Li,0, = 2Li,0 + O,

2. Li,0,-H,0 = Li,0, + H,O

3. LibO, + HzO(COBYK) = 2LiOH + H,0,,
2L1,0, + 2H20(I/ICCI/IK) = 4LiOH + OzT

4. Li,0O, + 2HC|(CYIOJ'I, COBYK) = 2LiCl + H,0,,

2Li,0, + 2H2804(Cy10f[., I/ICCI/IK) = 2Li,SO, + 2H,0 + OzT

5. 2Li,0, + 2C0O, = 2Li,CO3 + OzT
Li,O, + CO = Li,CO3

(200 — 400 °C).
(t>0°C).

(t> 200 °C),
(40 — 70 °C).

11



12. LiOH — 1uTHUil THAPOKCHU L

Ok, mapuananmai cyrokiaanaau, Ho aTMOC(bepaCI/ma KU3JUPUII JaBOM ITTUPUITAHIA
rapyajaHau. Csz(a SAXIIM  3puUda.  Acocau  ruapokcumiap — (MImkopiap)
XOCCaJapuHU HaMOEH 3TalM, KUCIOTalap, KUCIOTAIA OKCUIJAp 6I/IJ'IaH  peaxuysra
kupuiaau, xapojgan CO; vu rotaau. OJIUHUIIN: 81 92 4 lO1 139 166 18 ra KapaHr.

Mr=23,95; d=146, tuye=471°C; ks=12,8%, 15369

1. 2LIOH = Li,0 + H,0 (800 — 1000 °C, H, atmocdepacua).
2. LIOH-H,0 = LiOH + H,0O (500 °C, Hy atmocdepacua).
3. LiOH(cyron.) + 4H,0 = [Li(H,0)4]" + OH".

4. LiIOH + HCl(cyromn.) = LiCl + H,0.

5. 2LiOH(xon1.) + CO, = Li,CO3| + H,O (20 °C).
6. 4LIOH(cytomn.) + SiOy) F LisSiOysp) + 2H,0 (20 °C).
7. 2LIOH(tytiunran) + SO, = Li,SO3 + H,0.

8.2LIOH + H,0 + 2H,0,(uccuk) = Li,0,-H,0,-:3H,0 | (pranonga),
LizOg'HgOg'?)HgO = LigOg + H202 + 3H20 (P4010 ycTtnaa, BaK.).

9. 2LiOH(coByk) + Cl, = LiCIO + LiCl + H,0,
6LiIOH(uccuk) + 3Cl, = LiClO3 + 5LiCl + 3H,0.

13. Li,CO3 — JINTU KAPBOHAT

Ok, CYIOKIAHHIII XapOpaTHIaH FOKOPH KM3IMPHITaH/a NapyasiaHaiu. CoByk cyBia
KaM DpHIIA, UCCUK CyBJIa YHJAaH XaM KaMm spuiiau. Kucmoramap, mertamiap Ba
MeTalMacap, YIapHUHI OKCHIUIapH OwiaH peaknusara Kupumaad. OJIuHUIIM: 10’,
12 16* ra KapaHr.

Mr=73,89; d=211; ty.=618°C; ks=1,27%), 0,85,

1. Li,CO3 = Li,O + CO, (730 — 1270 °C).
2. Li,CO; + 2HC|(CYIOJ'I) = 2LiCl + COzT + H,0.

3. Li,CO3 + C(xokc) = Li,O + 2CO (800 °C).
4. Li,COs + Mg = 2Li + MgO + CO, (500 °C).
5. LigCOg(K) + H,0 + CO, ﬂ 2LiHC03(3p).

6. 2Li,CO3 + SiO, = Li,SiO,4 + 2CO, (800 — 1000 °C).
7. Li,CO3 + 4B(OH)3 = Li,B4,07 + CO, + 6H,0 (600 °C).
8. Li,CO, + ALO; = 2LiAIO, + CO, (800 — 900 °C).
9. Li,CO; + Ca(OH), = 2LiOH + CaCOs (t< 600 °C).
10. 4Li,CO3 + 2Cr,05 + 30, = 4Li,CrO,4 + 4CO, (600 — 700 °C).

14. LiINO3 — IMTUM HUTPAT

OK, KyJa TUrPOCKOIIHK, napqanaHMaﬁ CYIOKJIaHAJ1, KU3UPUILI JaBOM STTUPUITaH/1a
napyananaan. CyBaa AXIWK SpUIH (rnz[ponmnaHMaHzm) KI/IB,Z[I/IpI/IJ'IFaHI[a
OKCHIUIOBUH. OpurMaza dhakat BOZOPOX aTOMH OmMiaH Kaifrapuiagd. Omuaumm: 8,
17 19* ra KapaHr.

Mr =68,95; d=2,38; toye=253,0°C; ks = 74,57, 194,110,
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1. 4LINOj3 = 2Li,0 + 4NO; + O, (475 - 650 °C).

2. LiINO3-3H,0 = LiNO; + 3H,0 (200 °C, Bax.).
3. LINOs(cyron.) + 4H,0 = [Li(H;0)4]" + NOs (pH 7).
4. LINO3 + 2H%(Zn, cytom. HCI) = LINO, + H,0.

5. LINO3 + Pb = LiNO, + PhO (400 °C).

15. LisPO,4 — IMTUN OPTO®OCPAT

Jlutuit pocdar. Ok, mapuananmaii cyrokianagu. CyBna €MOH SpUAM, aMMHAK
THJIpaTH MINTUPOKUIA dPYyBUYAHIWTH opTanu. Kucimoramap Tabcupua mapyaiaHau.
Onunumu: 18" ° ra KapaHr.

Mr=115,79; d=2537; teec=837°C; ks=0,03%,

1. L|3PO412H20 = LI3PO4 + 12H20 (120 OC, BaK.).
2. LisPO,4 + 2HCl(cyron.) = LiH,PO,4 + LIiCI.

3. 2L|3PO4 + HQSO4(CyI-OJ'I.) = 2L|2HPO4 + Li2804,

Li3PO4 + HQSO4(KOHL[.) = 3L|HSO4 + H3PO4.

4. 2Li3PO;, + 3CaCly(konir.) = 6LIiCI + Caz(POy),.

16. Li,SO, — IUTHN CYJIb®AT

Ok, mnapuananmaii cywokiaaHagu. CyBaa sSXIum 3%1/11?1111/1 (TumpoNu3IaHMANIN ).
AJIMAIIMHAL peakiysuiapura kupumagn. Omuanm: 9°, 19° ra kapasr

Mr=109,94; d=2221; tuyec=859°C; k;=34,7% 31,9

1. Li,SO,-H,0 = Li,SO, + H,0 (130 - 500 OC).
2. LigSO4(CyIOJ'I.) + 8H,0 = 2[|_|(H20)4]+ + SO, (pH 7)
3. Li,SO, + HzSO4(KOHI_I.) = 2LiHSO.,.

4, LizSO4(KOHH.) + Na,CO;3 = LI2C031, + Na,SO, (KaffiH)
5. Li,SO, + BaCl, = BaSO4l + 2LiCl.

6. Li,SO, + Ba(OH)Z = BaSO4l + 2L10OH.

7. Li,SO, + B&(Ng)g = 2LiN; + BaSO4l

8. Li,SO,4 + 4C(xokc) = Li,S + 4CO (800 — 900 °C).
9. Li,SO, + 4H, = Li,S + 4H,0 (600 — 700 °C).

17. LiF — it oToruj

Ok, mnapyanmanMail cyrokinaHaad Ba KaiiHaiaun. CoBYK CcyBaa €MOH SpUIH,
SPYBYAHIINTH MCCUK CYBJa Ba aMMHaK THJpaTH €KW aMMOHHH (TOPHA HUIITHPOKHIA
sgHama macasgu. Kpucrawwtoruapatnap Xocwn KwiMmanau. KoHIEHTpiiaHran
KUCJIOTaNap TabCUpHUIA TMapyajgaHaIu, UIIKOPUH-€p MeTal-JapUuHUHT OKCHJJIapu Ba
TUAPOKCUIIApU OWJIaH peakiusara kupumaan. OJIMHUIIN . 86, 18°ra KapaHr.

Mr=25,94; d=2,635; tuox=8451°C; tem= 1676 °C;
ks =0,29%® 0,135C9

1.LiF(K) + HF(KOHH.) = LiHFz(ap).
2. LiF + H,SO4(xon1r.) = LiIHSO,4 + HF1.
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3. LiF + HNOg(kon1r.) = LINO3 + HF1.
4. 2LiF + CaO = Li,0 + CaF; (600 — 700 °C).
5. 2LiF + Ca(OH)y(ryitunran, uccuk) = 2LIOH + CaF,|.

18. LiCl — 1uTuii XJIOPHU I

Ok, xaBoaa cyrokjaHaau. Kuzaupuiranaa napyajiaHMail CylOKJIaHAAW Ba KalHaWIU.
CyBma sxmu opuiinu  (ruaponuwsnanmaiinm). KoHIeHTpiaHraH —Kuc-lorajia
TabCUPUAA IpadalaHaIn. AJIMAIIMHUII peakuusuiapura kupumaau. OJIMHUILN: 8> °,
9%° 10% 12% 13% 16° ra kapanr.

Mr=42,39; d=2,068;, tuyox=0610°C; teum= 1380 °C;

ke =84,5% 112360

1. LiCl-H,O = LIiCIl + H,0 (t>98 °C).
2. LiCl(cyrom.) + 4H,0 = [Li(H,0),]" + CI (pH 7).
3. 2LiCl) + H2SO4(xonm.) = Li;SO4 + 2HCIY (xaitn.).
4. LiCl + LiHSO, = Li,SO, + HCI (450 — 500 °C).
5. LiCl(xon1r.) + NH4F(konm.) = LiF | + NH,4CI.

6. LiCl(coByk) + AgNOs(tyiinuran) = LINO;z + AgCl].

7. 3LiCl(kon1.) + K3PO,4 = LisPO,4| + 3KCL

8. 3LiCl(xonm.) + Na,HPO,4 + NaOH = Li3PO,4| + H,O + 3NaCl.

9. LiCl(koni1.) + 4(NH3-H;0)[kon1.] = [Li(NH3)4]Cl + 4H,0.

10. 2LiCly —2x=meme 5 21 i (karoxn) + CloT (aHO™).
11. 2LICl + H,O —2zeoms 5 2] jOH + H,1 (katon) + Cl, (anon).
12. 2LiCl ) —2xmwors Howromw) 2] j (katox) +Cl,1 (anom).

19. Li,S — JINTUH CYJIb®U

Ou-capuk, mapyananmail cyrokiaadaau. CyBaa sxinu dpuiian (aHHOH OVitMua Kydid
ruapoau3ianaan). Kpucrammoruapatinap xocwia Kuimaiaun. KadTapyBum; Ham
X0JaT/Aa XaBo KHCIOpoau OunaH okcuanaHanu. Kucnoramap, metannmaciap Ouiax
peakimusira kupumaad. OJTUHUIIN 88, 96, 103, 16%°ra KapaHr.

Mr=45095; d=1,66; ty=950°C.

1. Li,S(cyron.) + 8H,0 = 2[Li(H,0),]" + S*,

S* + H,0 FHS + OH", pK, = 1,09.

2. Li,S + 2HCl(cyrom.) = 2LICI + H,S1.

3. LiyS + 3H,SOy4(kon1.) = 2LIHSO,4 + SO,1 + S| + 2H,0.

4. Li,S + 4HN03(KOHI_I) = 2LINO; + 2N02T +S| + 2H,0.

5. Li;S(coByk) + HyS(Tyiinaran) = 2LIiHS.

6. Li,S +20, = Li,SO, (t> 300 °C).
7. 2Li1,S + 2H20(COBYK) +0,= S|+ 4LiOH.

20. LizN — TPUIM TN HUTPU

TYK-Ku3mi, 6ocuM ocTha CYIOKJIaHAIu, KU3aupwiranaa napyatadaan. CyBaa TYIUK
TUAPOJIM3JIAHAIN, KUCIOTAIAp TabCUpUAa npadananagu. OJIUHUIIN: 8° 9'ra KapaHr.
Mr=34,83;, d=128; ty=3813°C(p).
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1. 2LisN = 6Li + N, (300-500 °C, Baxk.).
2. LisN + 4H,0(coByk) = 3LIOH + NH3-H,0.

3. Li3sN + 4HCl(cyroin.) = 3LICIl + NH,CI.

4. LisN + 3H, = 3LiH + NH;3; (300 °C, Li;NH kymumuacn).

21. LiNH, — iuTuit AMuj

Ok, mapyajianmMail CylOKJIaHaId, KU3AUPHUII JaBOM STTUPWITaHIa TapyaiaHaIu.

CyBna T}”/mg{ LHIPOTM3TIAHATTH. Kucnotayap Owman peakmusra KHPHUIIAIH.
Onuuumu: 87, 97 Sra KapaHr.

Mr=22,96; d=1178; t.=374°C.

1. 2LiNH, = Li;,NH + NH; (400 — 500 °C).
2. LINH; + 2H,0(coByk) = LiOH + NH3-H;0.
3. LiNH; + 2HCl(cyroi.) = LICl + NH,CI.

22. LINH — iuTuii uMu

Ok, xu3aupwiranjga napyainaHaau. CyBaa TYynuK ruaponusinaHanu. Kucnmoranap,
BOAOPO OWiIaH peaknusra kupumaan. OIuHUIIN: 812, 21t ra KapaHr.

Mr=28,90; d=1,48.

1. 3Li,NH = 2Li3N + NH; (t> 500 °C).
2. LioNH + 3H;0(coByk) = 2LIOH + NH3 + H,0.

3. Li;,NH + HCl(cyrox.) = LICl + NH4CI.

4. Li,NH + H, = LiNH, + LiH (250 — 350 °C).

HATPU

Na 11

22,98977

3s!

23. Na — HATPUT

Nmkopuit Metamin. XaKMUli MapKasiamraH KyOCUMOH KPUCTaI CTPYKTypa XOCHI
kuwiaau. KymymicuMoH-oK (fomka KaBaTh — OuHadmma Tycra sra), €HTHI, XKyna
IOMIIIOK, OCOH CYyroKJaHaau. HarpuitHuHr TYK-KM3un Oyrmapu Na atomiapu (Myn
MUKAOpaa) Ba Nap MoliekynanapujaH TapkuO Tonrad. Maxcyc mapoutiapia
HAaTpUUHUHT ddupaarun OnHadma-KyK PaHTIIA KOJUIOMJ SPUTMACH XOCHJ Oyamm.
Cyrok NH3 na, NaOH cyrokinanmacuaa spuiian. Peakiimon KoOOWIHATH KyAa FOKOPH:
XaBo/la OKCHJ Tapaa OwjnaH KOIUTaHaau (XWpaja-liaan), KA3JAUpUITaHIa
amanrajgaHaau. Apros Ba a3ot armochepacuna 6apkapop. Kywim kaiitapyBum; CyB,
KHUCJIOTajap, MeTtajiMaciap OWiaH MUAAATIN peakuusra Kupuiaad. A30T Ouian
dakat kuzaupuinranga oupukanu (Li nan ¢apkiau). Cumo0 OmiaH amanbrama XOCHl
KWIaJd;, aMallblraMacu Ky4ld KaWTapyBuH, JIGKHH CyB OuiaH peakuusicu (To3a
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HaTpuiiiaH gapkin) cekuH Oopanu. Dpup OunaH OMpUKMain, OEH3UH EKU KEPOCHUH
KaTJIaMH OCTHJIa SXIIU CaKJIaHaIu, KAWHOK MHEPT SPUTYBUMIApAa (TOTYOI, KCHUIIOI,
renTaH, OKTaH Ba OOIUK.) OCOH cycleH3us-naHaau. MHepT atMocdepana Hartpuid
cyrokmanMacu 0ab3u kKatThkK mMoananap (NaCl, Na,COs, kymup, Temup, Al,O3, SIC,
ZrO3) cuptuaa Te3 TapKaiuO, KyJIpaHT-KOpa MOHOATOMIIM KOILIaMajJapHU XOCHII
Kunaan. ['a3 ropenkacu amaHracuHU CapUK paHTTa Oysiiau. JleHrus cyBnapuma SHT

KYTI TapKaJiraH MeTaJil. OJUHUIIN 283 , 29 1, 3610 g KapaHr.
Mr = 22,900; d =0,968; dy=0,927%%;
toyiox = 97,83 °C;  taiin = 886 °C.

1. 2Na + 2H,0 = 2NaOH + Hy1.
2. 2Na + 2HCl(cyron.) = 2NaCl + H,1.

3. 2Na + 2NaOH = 2Na,0 + H,? (600 °C).
4. 2Na + H, = 2NaH (250 — 400 °C, p).
5. 2Na + Oy(xaBo) = Na0, (éngupun, Na O kymumyacu),
2Na + O, = Na,0, (250 — 400 °C).
6. 4Na + O, + 2H,0 = 4NaOH.

7. 2Na + E, = 2NaE (20°C, E=F, Cl; 250 °C, E=Br, I).
8. 2Na + E = Na,E (t>130°C,E =S, Se, Te),
2Na + nS = Nay(S,) [- 40 °C, cyrok NHz ma, n =1, 2, 4, 5].
9. 6Na + N, = 2NazN (100 °C, snextp pa3psan),
3Na + Pausin = NP ) [200°C, Ar atmocdepacual.
10. 2Na + 2C(rpadur) = Na,C, (150 — 200 °C).
11. 2Na + 2H,S(tyitunaran) = 2NaHS| + H,1 (6enzomnma).
12. Na + 4NHs) = [Na(NH3)4](x¥x) [ 40 °C],
[Na(N H3)4] + nN Hg(c) F [Na(N H3)4]+ + e-nNHs.

13. 2Na + 2NHs;) = 2NaNH; + H; (350 °C).
14. 2Na + B,03 + 7H, = 2Na[BH,4] + 3H,0 (250 — 300 °C).

24. NaH — HATPUI TUIPA

Ok. Kusunupunranma napyananaau, H, HUHT opTiKda 60CHMU OCTHIA MapyajaHMai
cytokianaan. Kyunum kaWtapyBuu: CyB, KHCIOTalap, aMMHAK, KHCIOPOJ OwIaH

peakuusra kupuiiaaud. OJIUHUIIN: 23% 820" ra KapaHr.
Mr =24,00; d=1,364; t.0x=638°C (p).

1. 2NaH = 2Na + H, (430 - 500 °C, Bak.).
2. NaH + H,0 = NaOH + H,1.
3. NaH + HCl(cyroin.) = NaCl + H,1.

4. 2NaH + O, = 2NaOH (t>230°C).
5. NaH + Cl, = NaCl + HC| (450 — 500 °C),
ONaH + 25 = Na,S + H,S (350 — 400 °C),
6. 2NaH + 4C(Fpa(1)I/IT) = Na,C, + C,H, (350 °C).
7. NaH + CO, = Na(HCOO) [t <200 °C, p].
8. 2NaH + 250, = Na,SO, + H,S (200 — 250 °C).
9. 4NaH + AICI; = Na[AIH,] + 3NaCl (>dpupra).
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10. 2NaH + (Fe'"Fe,") 0, = 4NaOH + Fe (350 — 420 °C).
11. 2NaH + TiCl, = Ti + 2NaCl + 2HCI.
12. NaH + NHa(y = NaNH; + H, (350 °C).

25. Na,O — HATPUI1 OKCH]]

Ok, Tepmuk Oapkapop, KuilMH cyrokiaaHagu. Kyudnum acoc xoccamapuHU HaMOEH
KWIaau: CyB (MIIKOP dpUTMACH XOCHIJ OYIIaau), KHCIoTalap, KUCIOTAIH Ba aM(oTep

OKCHJJIap, CYIOK aMMHaK OwiIaH MIUIAATIA peakuusira KupuIiaIu. (@2107080%0000% 8 233‘ 5,
26" 10 28" 29' 294° 303° ra kapar.

Mr=61,98;, d=236; toye=1132°C (p).

1. 2Na;0 = Na;O; + 2Na (t> 700 °C).
2. Na,0O + H,0 = 2NaOH.

3. Na,0 + 2HCl(cyromn.) = 2NaCl + H,0.

4. Na,O + CO;, = Na,CO4 (450 — 550 °C).
5. Na;O + NO + NO, = 2NaNO, (250 °C).
6. Na,O + Al,O3 = 2NaAlO, (1200 °C).
7. 2Na;0 + O, = 2Na,0, (250 — 350 °C, p).
8. Na,O + NH3( = —— NaNH, + NaOH (=50 °C).

26. Na,O, — HATPHUH ITIEPOKCHU/I

Ok (6ab3an NaO, kymmmuacu OWIaH Ccapruil). XaBoJa KU3IUPWITaHIA CapUK
paHrra kupaad Ba napuanaHanav, O, HUHT OPTHKYa OOCHMH OCTHIAa CYIOKJIAHAJIH.
Won Ttyswmmmra sra (Na'),(0.%). Xasoma CO, uu roramu. CyB, KHCIOTAIap
TabCUpPHUA TYJIUK NapyanaHaau. Kuciopos, OdTUHTYTYpT, HATPHH, YTIIIEpOa MOHO- Ba
JAMOKCU OWIaH MIUAMATIN peakiusara kupumaan. OKCHUIJIOBYM Ba KaWTapyBYH
XoccallapuHu HaMOEH Kuitaau. OJMHUIIN 235, 251’7, 283 ra KapaHr.

Mr=77,98; d=2,60; tuye=596°C (p).

1. 2Na,O, = 2Na,0 + O, (400 - 675 °C, BaK.).
2. Na,O, + 8H20(HaM) = Na,O,-8H,0 (0 °C).
3. Na,O, + ZHZO(COBYK) = H,0, + 2NaOH,

2Na,0O, + ZHZO(I/ICCI/IK) = OzT + 4NaOH.

4. Na,0O, + 2HCl(cyrou., coByk) = 2NaCl + H,0.,.

5. 2Na,0, + 2HZSO4(CyIOJ'I., I/ICCI/IK) = 2Na,S0O,4 + 2H,0 + OzT

6. Na,O, + O, = 2NaO, (450 - 500 °C, p)
7. 2Na,0, + S = Na,SO3 + Na,O (100 °C),
2Na,0, + C(Fpa(i)I/IT) = Na,CO3; + Na,O (100 °C),
3Na,0, + Al(KYKYH) = 2NaAlO, + 2Na,O (70 — 120 °C).
8. 2Na,0, + 2C0O, = 2Na,CO3 + O,, Na,0O, + CO = Na,COs3 (20 °C).
9. Na,O, + MnO, = Na,MnQO, (400 —500 °C).
10. Na,O, + 2Na = 2Na,O (130 — 200 °C, Ar atmocdepacuaana).

11. 5Na,0, +8H2804(CYIOJI.) +2KMnO, = 502T+2MHSO4 +8H,0 +5Na,S0O, +K,S0,.
12. Na,O, + 2H2804(CYIOJI.) + 2Nal = |2l + 2Na,S0, + 2H,0.
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13. 3Na,0, + 2Nas[Cr(OH)g] (cenx) = 2Na;CrO, + 8NaOH + 2H,0.
14. Na,O, + 2H2804(CYIOJI.) + 2FeS0O, = Feg(SO4)3 + Na,SO, + 2H,0,
Na,O, + 2Fe(OH),(cycnensus) = 2FeO(OH)| + 2NaOH.

27. NaO, — HATPUM CYIIEPOKCH/L

3apraiioK-capyK, KH3IUPWITaHIa CYIOKIaHMai mapuanaHaau. MoH Ty3wiudiinra sra
(Na")(O,). Cys, kucnoTanap, yriepoJ MOHO- Ba JMOKCHJ OWaaH 6upukamu. Kydmu
okcrmrodr. Omuummm: 26°, 406° ra Kapanr.

Mr=54,99; d=2.21

100-270 °c, o
1. NaO, 25 Na,O, 40067 Cma, 0,y Ng,0.

2. 2NaO; + H,0(coByk) = NaOH + NaHOy(,p) + 0,1,

2NaHO;(,;) ——> 2NaOH + 0,1 (20 °C).
3. 4NaO; + 2H,0(uccuk) = 4NaOH + 30,1.

4. 2NaO, + 2HCl(cyrom., coByk) = 2NaCl + H,0; + O,1.

5. 4NaO, + 2C0O, = 2Na,CO3; + 30,1 (20 °C).
6. 2NaO, + CO = Na,CO3 + O,1 (100 °C).
7. 4NaO, + 3C(rpa¢uT) = 2Na,CO3 + CO, (100 °C).
8. NaO; + Al(xyxyn) = NaAlO, (100 °C).

28. NaOH — HATPHI1 THAPOKCH I

VioBuH HaTp, KayCcTHK cojia, kKaycTuk. OK, THIPOCKOIHK, apyaiaHMail CyrOKIaHaIH
Ba KaitHaiinu. CyBna sxmu spuiian (I0Kopu 5k30-3Qdekt Ounan), spuT™Mana Kydjiu
UIIKOPUKA MYXUT XOCWJ Kuiaau. Kynmuuiauk HaTpuil Ty3JIAPUHUHT CyBIAaru
APYBUAHJIIMTUHM Macaiitupaau. CyloK aMMHakaa s3puMaiiau. Acociv TUAPOKCUIIAP
(MImKOp) XOcCcalapuHU HaMOEH KWJIaau; KHUCIOoTalap OwWilaH HeWTpasiaHau,
KACTIOTAI  OKCHJAJIAp, MeTajuiMaciap, Meramiap, amdorep oOKcuiajgap Ba

TUAPOKCHIap OuiaH peakiusra kupumanu. XaBogad CO, v 1oragud. OJWHUIIN:
23%° 252 29° 36 ra kapanr.

Mr =40,00; d=2,130; touox=321°C; teuimm = 1390 °C;
ke = 108,730 314¢®9

1. NaOH-H,O = NaOH + H,0O (100 — 400 °C, Bax.).
2. NaOH(cyron.) + 4H,0 = [Na(OH),]" + OH".

3. NaOH + HCl(cyromn.) = NaCl + H,0.

4, 2NaOH + HzSO4(Cy10J'I.) = Na,SO, + H,0,

NaOH + H,SO4(koHir., coByk) = NaHSO,4 + H,0,

5. NaOH + HNOg(cyromn.) = NaNO; + H,0.

6. NaOH(cyrom.) + H3POy(kon1.) = NaH,PO,4 + H,0,

2NaOH(cyrom.) + H3POy(cyron.) = Na,HPO, + 2H,0,

3NaOH(komir.) + H3POy(cyromn.) = NagPOy4 + 3H,0.

7. NaOH + HF(cyron.) = NaF + H,O, NaOH + 2HF(konm.) = Na(HF;) + H,0.
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8. NaOH(konm.) + HCN = NaCN + H,0.

9. 6NaOH(cyromn.) + 4F, = OF,1 + 6NaF + 0,1 + 3H,0.

10. 2NaOH(koH1r., coByk) + E; = NaEO + NaE + H,0 (E=Cl, Br, I),
6NaOH(koui., nccuk) + 3E, = NaEO3 + 5NaE + H,0.

11. 12NaOH(xonir., uccuk) + 5Cl, + Br, = 2NaBrO3; + 10NaCl + 6H,0.

12. 20NaOH(cyrou., uccuk) + 7Cl, + I, = 2NazH,106| + 14NaCl + 8H,0,
24NaOH(koHir., coByk) + 7Cl, + I, = 2NaslOg| + 14NaCl + 12H,0.

13. 6NaOH + 3Br; + 2(NH;-H,0) —— 6NaBr + N1 + 8H,0 (20 °C).
14. 2NaOH(uccux) + 1, + H,O, = 2Nal + O,1 + 2H,0,

2NaOH(coByxk) + I, + HyS(y = 2Nal + S| + 2H,0.

15. 2NaOH + 2Na = 2Na,0 + H; (600 °C).
16. 4NaOH + 3Ca = 3Ca0 + Na,0O + 2Na + 2H; (600 °C).
17. 2(NaOH-H,0) + 2Al = 2NaAlO; + 3H, (400 — 500 °C),

2NaOH(kowir.) + 6H,0(uccuk) + Al = 2Na[Al(OH)g] + 3H,1.

18. 2NaOH(komi1.) + 2H,0 + Zn = Nay[Zn(OH),] + H1.

19. NaOH(cyron.) + EO, = NaHEO; (E=C,9),
2NaOH(komir.) + EO, = Na;EO3; + H,0.

20. 4NaOH(kon11.) + Si0, —— Na,SiO, + 2H,0,

2NaOH + SiO, = Na,SiO3 + H,0 (900 — 1000 °C).
21. 4NaOH + 6NO = 4NaNO, + N, + 2H,0 (350 — 400 °C).
22. 2NaOH(coByk) + NO + NO, = 2NaNO, + H,0,

4NaOH(uccuk) + 4NO;, + O, = 4NaNO;3; + 2H,0.

23. NaOH + Al,O; = 2NaAlO, + 2H,0 (900 — 1100 °C),
NaOH + Al(OH); = NaAIlO, + 2H,0 (1000 °C).
24. 2NaOH(koH11., uccuk) + 3H,0 + Al,O3 = 2Na[Al(OH)4],

NaOH(komir.) + AI(OH); = Na[AI(OH)4].

25. 2NaOH(60%-mm) + H,O + ZnO = Nay[Zn(OH),] (90 °C),
2NaOH(komuir.) + Zn(OH), = Nay[Zn(OH),4] (20 °C).
26. NaOH(komir.) + NH4Cl(konir.) = NaCl + NHz1 + H,0O (xaiim.).
27. 2NaOH(cyron.) + Fel, = 2Nal + Fe(OH),| (N, atmocdepacuaana),

2NaOH(CyIOII.) + 2AgN03 =Ag, 0] + H,0 + 2NaNOs.

28. 3NaOH(cyro.) + AICI; = AI(OH)3| + 3NaCl,

ANaOH(konr.) + AICI = Na[AI(OH),] + 3NaCl.

29. 2NaOH(cyron.) + ZnCl, = Zn(OH),| + 2NaCl,

4ANaOH(komnrr.) + ZnCl, = Nay[Zn(OH),] + 2NaCl.

30. 2NaOH(cytom., coByk) + Zn + 250, = Na,S,04 + Zn(OH),].

31. 2NaOH + 2H,0 + 3H202(KOHH.) = N&202'2H202'4H20l (0 °C),
Na,O,-2H,0,-4H,0 = Na,0O, + 2H,0, + 4H,0 (20 °C, xoHt. H,SO4 YCTI/II[a).
32. ANaOHy) —2<r2 5 ANa(karon) + O,1(anox) + 2H,0.

29. Na,CO3; — HATPUU KAPBOHAT

Copna (ruapar), KaJIbIIMHWIAHTaH EKM KUp 1oBHII conacu (cyBcu3). Ok, mpadasaHMai
CYIOKJIAaHAM, KU3IUPHUII JTaBOM STTUpHWITaHna napyanananu. CyBna sIXIIM SPHAIN
(aHMOH OYWWYa KyWId THAPOJU3JIAHAIN), KYWId HITKOPUA MYXHUT XOCHJI KHJIAJIH.
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Kucnoramap, MeraiMaciap Ba YJIapHUHT OKCHIJIapW OWJIaH pEaKIMsra KUPHIIAIH.
VYrnepon 6unan Kaitrapunaau. OIUHULIN: 268, 2819, 30t 4, 32" ra KapaHr.

Mr =105,99; d=2,539; 1,446 (10-runpar);
teyiox = 851 °C; ks =21,8%, 45160,

1. Na,CO3; = Na,O + CO, (t > 1000 OC).
2. N8.2C03’10H20 = NaZCO3 + 10H,0 (100 - 120 OC).
3. Na,COgs(cyrom.) + 8H,0 = 2[N&(H20)4]+ + COgZ_,

COs* + H,0 F HCO; + OH; pK, = 3,67.

4. NayCO3 + HCl(cyron.) = 2NaCl + CO,1 + H,0.

5. Na,COgs(ryimnran) + H,O + CO, = 2NaHCOg3| (30— 40 °C).
6. Na,CO3; + 2HF(cyron.) = 2NaF + H,O + CO,1,

Na,CO; + 2HF(xon1.) = 2Na(HF;) + H,O + CO,1.

7. 3Na;CO3(konir.) + 2H3PO,(cyromn.) = 2NazPO,4 + 3H,0 + 3CO,1. (xaitn.).
8. Na,CO3 + M(OH),(tyiinnran) = MCO3| + 2NaOH (M = Ca, Sr, Ba).
9. 3Na,CO; + 3H20(I/ICCI/IK) + 2AICIl; = 2A|(OH)3l +3CO,T + 6NaCl.

10. Na,COgz(koHir., uccuk) + 3E; = 5SNaE + NaEO3; + 3CO,1 (E=Cl, Br, ).
11. Na,CO3 + C(xokc) = 2Na + 3CO (900 — 1000 °C).
12. Na,CO3 + C(xokc) + CaCN, = 2NaCN + CaCOs3 (600 — 700 °C).

13. N&gCOg(KOHH.) + SO, = Na,SO; + COzT
30. NaHCO3; — HATHUPII THAPOKAPBOHAT

Nuumnuk comacu, bBymbpux Ty3w, HaxkomutT. OK, KydcH3 KH3IUPHUITAHIA
napuajgaHaav. Ham Xosatma XxoHa xapopaTujaa napuajiaHa Oommiadiaun. CyBaa Kam
spuiin (aHWOH OYiWYa Kydcu3 THUApou3iiaHanu). KpucramioruapaTiap XOCHII
Kuamaiau. Kucnoranap Tabcupuaa mnapyajiaHaad, WIIKopjap OwiaaH HeWTpasuia-
HaJd. AJIMalIMHUIN peakiusaapura kupumaan. OJIMHULLIN: 2819, 295, 36° ra KapaHr.

Mr=84,01; d=224; k,=959% 20260

1. 2NaHCO3; = Na,CO3; + CO, + H,0O (250 —300 °C).
2. N&HCOg(CyIOJI.) + 4H,0 = [Na(H20)4]+ + HCO5,

HCO3; + H,O F H,CO3 + OH; PKa = 7,63.

3. NaHCO; + HCl(cyron.) = NaCl + CO,1 + H,O.

4, NaHCO; + N&OH(KOHH.) = Na,CO;3 + H,0.

5. 6N3.HC03(KOHI_I.) + 3Cl, = NaClO; + 5NaCl + 6C02T + 3H,0 (KaﬁH)
6. NaHCO; + SOZ(F) = NaHSO; + COzT

7. NaHCO3; + NaH,PO, = Na,HPO, + COzT + H,0.

8. 4ANaHCO; + 2CuSO, = CUZCO:J,(OH)zl + 2Na,SO, + 3C03l + H,0.

31. NaNO3z — HATPUIA HUTPAT

Hatpon (ummm) cemutpacu, HutpatuH. OK, THpockonuk. [lapuamanmacaan
CYIOKJIaHQ/IM, KU3JUPHUII JAaBOM JTTHUpWIraHjaa napuainaHand. CyBia FOKOPH SHJO-
adpdextr Ownan sxmu >puiiau (ruaponusnanmaiau). Kpucrtammoruaparnap xocuiu
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kuMarau. KoHIeHTpiaHTaH HUTpaT KUCIoTana aMmanaa spuMaiian. Ku3aupunranga
KyWwIM OKCHJUIOBUM. Oputmana Qakar BOJOpPOJ aToMu OWiaH KalTapuiaau.
Onuummy: 28> %, 298 *°, 303" ra kapanr.

Mr=84,99; d=2266; tye=2306,5°C; ks=287,60 149¢

1. NaNO; = 2NaNO, + O, (380 — 500 °C, Na,O, NO; kymumuaiapu).
2. NaNO3(CYIOJI.) + 4H20 = [Na(HZO)4]+ + NOg_ (pH 7),
3. NaNO; + 2HO(Zn, cytoir. HCI) = NaNO, + H,0 (20 °C),
NaNO; + 8HO(Zn, koui. NaOH) = NH37 + 2H,0 + NaOH (xaiin.).
4. 2NaNO3 + (NH4),SO4 = Na,SO4 + 2N,0 + 4H,0 (230 — 300 °C).
5. 8NaNO3; + 10Na = N, + 6NazNO, (250 °C, Bak.),
NaNO; + Na,O = NazNO, (310 — 320 °C).
6. NaNO3 + Pb = PbO + NaNO, (t> 350 °C).

7. 3NaNO; + 4NaOH + Cr,05 = 2NaCrO,4 + 3NaNO, + 2H,0 (350 — 400 °C).
32. Na,SO, — HATPUM CYJIb®AT

Tenapaut, rnayoep ty3u éku mupadbunut (ruapart). Ox. [lapuananmaii cyrokjiaHaau
Ba KahHaiinu. CyBma saxmm  dSpuiiau  (TUAPOTU3IAHMANIN).  AJMaIIAHUII
peakmusnapura kupumaaa. Bomopon, yrieposa 6unan Kaiitapu-naan. OMUHUIIN: 284,
335, 363, 39% g KapaHr.

Mr=142,99; d=2,66; tyox=884°C; tem=1430°C;

ke = 19,20 43 360

1. 2(N3.2804'10H2)(C) = N3.2804l + NaZSO4(T§’ﬁHHFaH) + 20H,O (32,384 OC).
2. Na,SO4(cyron.) + 8H,0 = 2[Na(H,0)4]" + SO, (pH 7).
3. NaZSO4(K) + H2804(KOHH.) = 2N&HSO4(3p).

4. Na,SO,4 + SO3 = Na,S,0s.

5. Na,SO,4 + 4H, = Na,S + 4H,0 (550 — 600 °C, xar. Fezo3).
6. Na,SO, + 2F, = 2NaF + SO,F, + O, (100 — 150 °C).
7. Na,SO, + 2C(KOKC) + CaCO3; = Na,CO3 + CaS + CO, (1000 °).
8. Na,SO, + BaX, = BaSO4l + 2NaX (X =CI, OHi)

33. NaHSO, — HATPU TUAPOCYJIb®AT

Ok. Ilapuanmanmaii cyroKmIaHaad, KU3IUPHUII JaBOM STTHUPHWITAHAA IapyaniaHaiu.
CyBna sxmm spuiign, HSO, HOHUHUHT TYIWUK TPOTOJIM3U XUCOOWUTA KHUCIOTAIU
MyxuT Xocua Kuiaad. NaHSO,4-H,O kpucramioruapatu Na+H30+SO42* TY3WIHIITa
sra. Wmkopmap Tabcupuia HEUTpaUlaHaaW. AJMAIIUHUI — peaKIusiIapura
kupuimaad. OJIMHUIIN 28* 323, 363, 424>8° ra KapaHr.

Mr=120,06; d=2,742 (xp.); teuox=186°C; ks=28,6©, 5009

1. 2NaHSO, = Na,S,03; + H,0 (250 —320°).
2. NaHS0,-H,0 = NaHS0, + H,0 (t< 120 °C, Bax.),
2(NaHSO4-H20) = Na,S,03; + 3H,0 (250 °C).

21



3. NaHSOy(kon1.) + 4H,0 = [Na(H20)4]+ + HSO,,

HSO, + H,0 = SO,* + H;0" (cyromrmpui).
4. NaHSO, + NaOH(kom1.) = Na,SO4 + H,0.
5. NaHSO, + NaCl = Na,SO, + HClI (450 — 800 °C).

34. NaF — HATPU ®TOPH ]I

Bummnonut. Ok, mapuananmacaan cyrokmnanaad. Cysna kaM 3puiian (aHHOH Oyinda
THJIPOJIA3IIAHA]TH ), SpYBUAHJIMKKAa  XapoparT  KaM  TabCUp  Kypcaraju.
Kpucramiorunpatnap xocun kuiamaiau. KoHIEHTpiaHraH KucioTaizap TabCUPHUAA
napyanaHagd. AIMAIIMHAI peakumsuiapura kupumamd. Omuammm: 237, 28" %
237°° ra Kapanr.

Mr=41,99; d=20558; tye=997°C; ks=4,28?% 4,69¢7,

1. NaF(cyron.) + 4H,0 = [Na(H,0)4]" + F,

F~+H,O F HF + OH"; pK, =10,82.

2. NaF + HF(kon.) = Na(HF,),

NaF + nHF) = NaF-nHF |, anukpox Na[F(HF),] (n=1-4).
3. 2NaF + H,;SO4(kon1.) = Na,SO4 + 2HF1 (xaitn.)
4. NaF + LiIOH(tyiunran) = NaOH + LiF|.

5. 2N3.F(KOHII.) + HZ[SIFG] = Nag[SIFG]l + 2HF.

6. 3NaF(komnir.) + AlF; = Nag[AlFg]|.

7. NaF( ) —x=mom 5 9Na| (xatox) + Fp1 (aHOR).

35. Na(HF;) — HATPA# THAPO AU ®TOPH/T

Ok, ku3gupwiragaa napuainanaad. Kypyk xaBoma Oapkapop. CyBaa KaM Spuiiiy,
aHWOH KHCMaH IapyaiaHaau Ba HF mporonusu xpcoOura KUCIOTATU MYXUT XOCHIT
kwiand. Kpucramnorugpariap xocwi KuiMauau. KOHIEHTpJIaHraH KucioTaiap
TabCUPHUA TTapYaTaHa u, UITKOpJIap OuilaH HelTpaanaau. OJIMHAIIN: 287, 296, 342
ra Kapasr.

Mr=61,99: d=2,08 k=3,25% 7500

1. Na(HF;) = NaF + HF (270 — 400 °C).
2. Na(HFg) (CYIOJ'I.) + 4H,0 = [Na(H20)4]+ + HF,,

HF, FHF+F, HF + H,O F F + H;0"; pK, = 3,18.

3. 2Na(HF;) + H,SO4(kon1.) = Na,SO,4 + 4HF1 (kaifH.)
4. Na(HF;) + NaOH(xosm.) = 2NaF + H,0.

5. Na(HF,) + Ca(OH),(ry#inaran) = NaOH + H,0 + CaF,].

36. NaCl — HATPU# XJIOPH ]

Our Ty3m, ranut. OK, Ky4CU3 TUTPOCKONUK, TAOUHUM KylIMMYanap, MacallaH, MarHuii
Ty3Jlapu UIITUPOKUJIAa TUTPOCKOIUIMIY KEeCKUH opTaau. Ilapuanmanmail cyrokiaaHaau
Ba KaitHaiinu. CyBna ypraua spuidiiu (TUAPONIU3TAHMANIN), S3pYBUAHIMK XapopaTra
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kaM Oornuk, JiekuH HCI, NaOH, merann ximopuiiapu HINTHPOKKIA KECKHH KaMasiIH.
Cyrok ammumakna spuiian. Kydcus kadtapyBud. AJIMAIIMHUIN pPEAKIHSIIAPUTa
kupumaau. Tom Ty3H, CUIBBUHUT TAOMUM KOHJIAPUHHUHI aCOCUUA TapKUOMM KHCMH.
Omunumm: 2347, 28%2° 29% 328 g KapaHr.

Mr=58,44; d=2,165; t.0x=800,8°C; teum = 1465 °C;

ks =35,9% 38160

1. NaCl-2H,0| F NaCl(ryiiunran) + 2H,0 (t<+0,15 °C),

NaCl-2H,0 r NaCl + 2H,0 (20 °C, KypyK XaBoja).
2. NaCl(cyromn.) + 4H,0 = [Na(H,0)4]" + CI” (pH 7).
3. NaCly + H2SO4(xonm.) = NaHSO,4 + HCIt (t<50°0C),
2NaCl + HSO4(kon1.) = Na,SO,4 + 2HCI?T (xaitn).
4. NaCl + NaHSO,4 = Na,SO,4 + HCI (450 — 800 °C).

5. 2NaCl + 4H,SO4(xon11.) + PbO; = Cly1 +Pb(HSO4), +2NaHSO, +2H,O  (20°C),
2NaCly) + 2H,;SO4(xon1.) + MnO; = Cl,1 + MnSO4 + Na,SO4 + 2H,0 (100 °C).
6. 10NaCl) + 8H,SO4(kon11., nccuk) + 2KMnOy) = 5Cl,1 + 2MnSO4 +

+ 5Na,SO, + K,SO, + 8H,0.

7. NaCl(tytiunran) + AgNO,(tyiinnaran) = NaNO; + AgCl|,

NaCl(cyron.) + AgNO3; = NaNO; + AgCl|.

8. NaCl(ryiinuran) + H,O + NH; + CO, = NaHCO3| + NH,CI.

9. NaCl + AICI; = Na[AICl,4] (t<300°).
10. 2NaCl —x=wem 5 2Na (karon) + Cl,1 (aHoxm).

11. 2NaCl + 2H,0 2oy H,1 (katon) + ClyT (aHom) + 2NaOH,

2NaCl ) —2rempemn feeome , 9Ng (katox) + Cly1 (aHonm).

37. NaBr — HATPUI1 BPOMU I

Ox. [Ilapuamanmait cyrokiganagu. CyBaa saximm 3puiigu  (THAPONHM3IaHMANIN).
KaittapyBun. OnuHUIIN: 237, 2813, 38%ra KapaHr.

Mr=102,89; d=3,211; tye=755°C; ks=90,8%", 118,37,

1. NaBr-2H,0 = NaBr + 2H,0 (t>51°C, Baxk.).
2. NaBr(cyron.) + 4H,0 = [Na(H,0)4]" + Br- (PH 7).
3. 2NaBr(K) + HZSO4(1O —50%, COBYK) = Na,SO, + 2HBr,

2NaBr ) + 3H,S04(> 50%, nccuk) = 2NaHSO, + Br, + SO, + 2H,0.

4. 2NaBr(uccuk) + Cl, = NaCl + Br..

5. 5NaBr + 3H,SO,4(cyromn.) + NaBrO3z = 3Br; + 3Na,SO,4 + 3H,0,

2NaBr + 2H,S04(xon11.) + MnO, = Br, + Na,SO4 + MnSO,4 + 2H,0 (xaitn.).
6. NaBr + 3H,0 —=2xwers 5 3H,1 (katon) + NaBrO; (anopn).

38. Nal — HATPUI1 HO U]

Ok, Epyrmukaa OKCHUIJIaHWINM cababmu capuk panrra kupaaw. [lapuamanmaii
CYIOKJIaHAQ/IM, KU3JAUPHUII JaBOM 3TTUpUIranja napyanaHaau. CyBaa XU 3pUiau
TUAPOIU3IIaHMANIHN ). 1 UTINK KauTapyBUUu. UJIMHHAIIIN . s R ra KapaHrT.
(ruap ). T fitapyBun. O 237 28 % 5247 P
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Mr=149,90; d=3,667; tee=661°C; ks=179,3% 296

1.2Nal =2Na + I, (t> 1400 °C).
2. Nal-2H,0 = Nal + 2H,0 (t> 68,9 °C, Bax.).
3. Nal(cyion.) + 4H,0 = [Na(H,0).]" + I (oH 7).
4. 8Nal + 9H,SOa(konIL) = 41| + HyST + 4H,0 + 8NaHSO, (30— 50 °C),
2Na|(K) + 4HNO3(KOHL[) = |2l + ZNOZT + 2H,0 + 2NaN03 (KaﬁH)
5. 6Nal + 2H,0 + O, —» 4NaOH + 2Na[I(1);] (20 °C, &pyFimKa),
4Nal + 4HCI(cyion.) + O, = 21, + 4NaCl + 2H,0 (20 °C, &pyFiuKa).
6. 2Nal(coByk) + E, = 2NaE + I, (E=Cl, Bn),

Nal(uccuk) + 3H,0 + Cl, = NalO3; + 6HCI.

7. Nal + 4NHz(y = [Na(NHs),]I F [Na(NHz)s]" + I

8. 2Nal + 3H,SO4(kou1.) + MnO, = 2NaHSO, + I,| + MnSO,4 + 2H,0.

9. Nal + 4NaOH + 4NaNO; = NaslOg + 4NaNO, + 2H,0 (300 —330°).
10. Nal + 3H,0 —2rmwoms_, 3H,1 (kaToxa) + NalO3 (anon).

39. Na,S — HATPUII CYJIb®U ]

Ok, mapyajsianMmacjaH CyrkjaHaau, TepMuk Oapkapop. CyBcu3 kykyHCUMOH NapS
Kypyk xaBoma mupodop. Cypma sxmu dpuitnn (aHHOH OyiiMya Kywid
ruaponnsnanany). Peakiuon Qaosii HaM Xoija XaBO KHCIOPOJIM TabCHpHUA
OKCHUJJIaHa]I, ONTUHTYTYPT OujaH OMpHUKaY, KUCIOoTajgap TabCUpHJIa apyajaHaau.
Tunuk Kaiirapysun. Omuanm: 23%, 32°, 413° ra kapasr.

Mr=78,05 d=186, ty.=1180°C; k,=18,6%, 49,29,

1. Na,S-9H,0 = Na,S + 9H,0 (15 — 35 °C, ko1, H;SO4, P40y ycTuma).
2. NaZS(CYIOJ'I.) + 8H,0 = 2[N3.(H20)4]+ +S,

S* + H,0 FHS + OH"; pK,=1,09.

3. Na,S + 2HCl(cyromn.) = 2NaCl + H,S1.

4. Na,S + 3H2804(KOHH.) = 2NaHSO, + SOzT +S| + 2H,0,

Na,S + 4HN03(KOHH) = 2NaNQO; + 2N02T + S|+ 2H,0.

5. NSy —2xbtxedn. MRy S(kommonn), Naa(Sp), NaSOsS.

6. N&zS(K) + 20, = Na,SO, (t > 400 °C).
7. Na,S + H,S(ryitunran) = 2NaHS.

8. NaSpp) + (N —1)S = Nay(Sp) [xaiin.],
Na,S+S = Nag(SZ) [600 OC],
NS + 35 = Nay(Se) [400 °C],
Na,S + 4S = Na(Ss) 1200 °].
9. Na,S + CaCO3 = Na,CO; + CaS (1200 °).

10. N&zS(CYIOJI.) + N32504(Cy10f[.) + I, = Na,SO3S + 2Nal.
11. Na,S + 4H202(KOHI_[.) = Na,SO, + 4H,0.

40. NaHS — HATPU THAPOCYJIb®U L

Ok, cywk xonarna Kopa. Ilapyamanmail cylokKjIaHagud, KU3IUPHUIL JaBOM
sTTHpWITanaa napuananagd. COBYK CyBAa SIXIIM SpUAIU (aHUOH OYiinda TUapo-
Au3NaHagu). OpUTMAcH KalHaTWiIraHga mapyanaHagd. Mimkopimap Ttabcupuia
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(NH;HS nam dapxnu) weiitpamnanamu. OntuHryrypT Owinan Oupukagu. Tunmk
KallTapyBuM, XaBO KHUCIOPOaU OwusiaH okcujjaHaau. OJIUHUIIN: 23 397 413% 12 %
ra Kapasr.

Mr=56,06; d=179; tuye=350°C; ks=755%,

1. NaHS = Na,S + H,S (450 — 500 °C),
2. NaHS-nH,0| F NaHS(tyiiuuran) + nH,O (20 °C, n>3).
3. NaHS(cyrom.) + 4H,0(coByk) = [Na(H,0),]" + HS",

HS + H,O F H,S + OH"; pK,=7,02.

4. 2NaHS,,) = NayS + H,S1 (xaitn).
5. NaHS + HCl(cyroin.) = NaCl + H,ST1,

NaHS + 3HNO3(kon1r.) = S| + 2NO,1 + NaNO;3 + 2H,0.

6. NaHS + NaOH(xon1.) = Na,S + H,0.

7. 2nNaHS) + (n — 1)O, = 2H,0 + (2n — 4)NaOH + 2Nay(S;) [100 — 250 °C].
8. NaHS(ty#iunran, nccuk) + NaOH + (n — 1)S = Nay(S,) + H20.

41. Nay(Sn) — HATPUM MOJUCYIbOUTIIAP(2-)

Nayx(S,) (n = 2, 4, 5) apanammacu caprull-KyHrup Tycra sra, Nay(S;) — capuk
panrn. bapua Nay(S,) — Xyga kaTTUK Mojjanap, napuyajiaHMail CyrKJIaHaIH,
CYIOKJIaHMaJIapu — JKHrappaHr XapakardaH CYrOKIukiap. TepMuk Oapkapopiurd N
HUHT opTHiin OwnadH kamasam. CyBma sxmu spuiian, Na,S ra HucOaTaH Kydcu3
ruAponusnanaau (aHuoH OVyimua). CyBiIM SpUTMAcH CapukK Tycra 3ra. XaBoja
okcuuiaHaan. Kucioramap, Kyw4wid KalTapyBuWiap OWJIaH peakiusara KUPHIIAIH.
Osuanmmn: Nay(S,) apamammacu 23°, 39°; xycycnit Nay(S,) — 39° ra kapasr.

Nax(S2): Mr=110,11; tyec =490 °C.
Nax(Ss): Mr=17424; d=2,08; te=286°C.
Nax(Ss): Mr=206,31; d=2,08; te=253°C.

1. Nax(S,) = NaS + (n — 1)S (t > 600 °C).
2. Nap(S)(cyron.) + 8H,0 = 2[Na(Hz0)]" + Sy”,
S.2 + H,0 FHS,> + OH; pK.=7,70 (n = 4); 8,30 (n = 5).

3. Nay(Sy) + 2HCl(cyron.) = 2NaCl + H,ST + (n—1)S| (20 °C),
Nay(Sy) + 2HCI(konm.) = 2NaCl + H,S, (= 15°C).
4. 2Nay(Sp) + 2H,0(coByk) + O, = nS(komtonn) + 4NaOH (épyrmukna),
2Nay(Sy)(tyitmaran, uccuk) + 30, = 2Na,SO3S + (2n — 4)S|.

5. Naz(sn) + H,0O + SO, = Na,SO3S + H,St + (n—-2)S| (20 °C).

6. Nay(Sp) + SnS; = Nay[SnS;3] + (n—1)S|,

3N3.2(Sn) + AS,S; = 2N3.2[ASS4] + (3n —5)S].

7. Nay(Sp) + (n — 1)Na[Sn(OH)3] + 3(n — 1)NaOH = nNa,S + (n — 1)Naz[Sn(OH)s].
42. NaNH, — HATPU1 AMU I

Ok. [lapyananmaii cyrokjiaHaau, OCOH Xaljanajau, KU3IUPHUII 1aBOM STTUPUITaHAa
napyajyaHaay. XaBoJia OKCHJIAaHaIU Ba caprasau (Maxcyaoriapu HoMabiiym). Cyrok
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ammuakga €moH ospuiiau. CyBna TYIUK TUIpoOJIM3IaHAAu, KucloTajgap Owiiad
peakuusra kupuiaan. OJIUHUIIN: 23" 242 294° ra KapaHr.

Mr=39,01; d=139; tio=210°C; teum =400 °C.

1. 6NaNH, = 6Na + 4NH;1 + N1 (500 — 600 °C).
2. NaNH, + 2H,0(coByk) = NaOH + NH3-H,0,

NaNH, + H,O(uccux) = NaOH + NHj1.

3. NaNH, + 2HCl(cyton.) = NaCl + NH,CI.

4, 2NaNH, + 2HNO3; = NaN; + NaNO; + 3H,0 (xaiin.).
5. NaNH, + C(xokc) = NaCN + H, (500 — 600 °C).
6. NaNH, + NH,Cl = 2NH; + NaCl (— 40 °C, cyroxk NH3 1a).

K 19

39,0983

dg

43. K — KAJIU#

Nmikopuit metamin. KymymicuMoH-oK (forka KaTiamu OuHadimna Tycra sra), IOMIIOK,
OCOH CYIOKJIaHyBYaH. XaKMHUI MapKazjamrad KyOCUMOH KpUCTaJUl CTPYKTYpa XOCHII
kuiaau. KamulHuHr KYKuMTup-smun Oyrinapu K aromnapugan (Mya MUKAOp/a) Ba
K, Monexymanapuman TapkuO Ttonrad. Kamuii cyroknaHmacuaa, CyrOK aMMHakaa
apuiian (TYK-KYK spuTMa). Peakiinon KOOWIHMATH KyAa IOKOPH; Ky4Id KalTapyBdH,
XaBO KHUCIIOPOIH, CYB (aKpalnb YUKaNTraH BOJAOPO/]] aJlaHTalaHa/ln), CYIOJITUPHUITaH
KHCIIOTaNlap, MeTajuiMaciiap, aMMHUakK, BOJIOPOJ Cylnbpua OWiaH peakuusra
Kupumaad. Amanaa a3or Ounan Oupukmaiau (Li Ba Na man dapknu). bensun Ba
KEpOCHH KaBaTW OCTHJIA XM cakjiaHaau. CuMo0 OuslaH amajibrama XOCHUJl KUJadu.
Li, Mg, Zn, Cd, Al Ba Ga Ounan cyroxinaaMmaiinu. Na, Tl, Sn, Pb Ba Bi Ounan
MHTEpPMETAIUTUNIap Xocui Kuiaau. ['a3 ropenkacu anaHracuHu OuHadima paHrra
kuputagn. Tabuataa Tapkaaumy 6yiinda GemuHan ypuna Typaxd. Onuaumm: 44",
49, 57%7 760", 761% ra kaparr.

Mr =39,098; dg =0,8629; di=0,83%Y; toox=63,51°C; teum=760°C.

1. 2K + 2H,0 = 2KOH + H,1.
2. 2K + 2HCl(cyrom.) = 2KCI + H,1.

3. 8K + 6H,SOy(cyro01.) = 4K,SO,4 + SO, + S| + 6H,0 (H2S xymmmuacn),
21K + 26HN03(CYIOJI) = 21KNO; + NO?T + N,O7T + Nt + 13H,0.

4. 2K + 2KOH = 2K,0 + H, (450 °C).
5. 2K + H, = 2KH (200 — 350 ©).
6. K + O,(xaBo) = K,0 (énmupum, K,O, kymumyach),
K —22 5 K,0,] —22.% 5 KO,| (— 50 °C, cyrok NH3 1a),
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7. 4K + O, + 2H,0 = 4KOH.

8. 2K + E, = 2KE

9. 2K+ E =K;E

10. 3K + P(ku3ua) = K3P (stm)

(20°C, E=F, Cl, Br, I).
(100 — 200 °C, E =S, Se, Te).
(200 °C, Ar atmocdepacua).

11. 2K + 2H,S(tyitunran) = 2KHS| + H,1 (6en3zomma).
12. 2K + 2NHg3(y = 2KNH; + H; (65 — 105 °C).
13. K+ 6NH3() = [K(NH3)e] (Tyx-K1311) [- 50 °C],

[K(NHs)s] + NNHz( F [K(NH3)s]” + € -nNH;.
44, KH — KAJIUA THAPU T
Ok. Kuznupwiranaa napuyananaav, H, HUHT opTukya 0ocuMH OCTHIa rapyajaHMan

cytoknanaau. Kywin kaiitapyBuu: CcyB, KHCIIOTaJIap, aMMHAaK, KUCIOPOJ, XJIOp OWiiaH
peaknusra kupumaad. OJIMHALLIN 43°ra KApaHr.

Mr=40,11; d=143; tye=400°C (p).

1. 2KH =2K + H, (400 °C, Bax.).
2. KH + H,0 = KOH + H,1.

3. KH + HCl(cyromn.) = KCI + H,1.

4. 2KH + O, = 2KOH (t>200 °C).
5. KH + Cl, = KCI + HCI (400 — 450 °).
6. KH + CO, = K(HCOO) (t<150°C, p).
7. 4KH + 3SiO, = 2K,S0; + Si + 2H, (500 °C).
8. KH + NHg) = KNH; + H, (300 °C).

45, K,O — KAJIUI OKCHUJT

Ok, TepMUK GapKapop. ACOCIH XOCCAIApHU HAMOEH KWJIa[IH, KUCIOTalIap, KUCIOTAIN
Ba aM(oTep OKCHUIAP, aMMUaK, CyB (Ky4Id HIIKOPHI SpUTMa XOCHI Oyaaan) Ouian
MIUAATIIA peakiusra kupumaan. OJIUMHHIIN: 434, 474 12, 4911, 50! ra KapaHr.

Mr=94,20; d=233; tee= 740 °C (p).

1. 2K,0 = K,0, + 2K (350 — 430 °C).
2. K;O + H,0 = 2KOH.

3. K,O + 2HCl(cyron.) = 2KCI + H,0.

4. K,0 + CO, =K,CO; (400 °C).
5. K;O + 2NO, = KNO, + KNO; (150 — 200 °C).
6. K,O + Al,O5; = 2KAIO, (1000 °C).
7. K50 + NHz —— KNH,| + KOH (= 50 °C).

46. K,O;, — KAJIMU TEPOKCH ]

Ok (KO, kymumuacu OunaH ou-capuk). XaBoja KuU3IMpUITaHAa caprasiv Ba
napyananagn, O, HUHT OpTUKYa OOCHMMH OCTHIa CYIOKIaHaau. MoH Ty3wiwmiira ra
(KN2(0,%). Xasounmar CO, ra cesrup. CyB, KHCIOTAalap TabCUPHAA TYIIHK
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napyajaHay, MeTajulap Ba MeTaJiMaciap OwiaH peakuusara KUPUIIAIH.

. . 6 51
OxkcuayioBUM-KauTapyBUM XoccaiapuHu HaMmo€H Kunaau. Onuauimm: 43°, 477, 49* ra
KApaHr.

Mr=110,19; d=240; tee=545°C (p).

1. 2K,0, = 2K,0 + O, (t> 500 °C).
2. K;0, + 2H,0(coByk) = 2KOH + H,0,,

2K,0, + 2H,0(uccux) = 4KOH + O,.

3. K;0; + 2HCl(cyrom., coByk) = 2KCI + H,0.

4. 2K,0; + 2H,SO4(cyrom., uccuk) = 2K,SO,4 + 2H,0 + O,1.

5. K;O; + Oy(xaBo) = 2KO, (20 °C).
6. 2K,0, + 2C0O, = 2K,CO3 + Oy; K,0, + CO = K,CO;5 (20 OC).
7. 2K,0, + C(rpadur) = K,CO3 + K,0 (100 °C).

8. 5K,0, + 8HQSO4(CyIOJ'I.) + 2KMnO, = 502T + 2MnSO, + 6K,SO, + 8H,0.
47. KO, — KAJIMI CYIIEPOKCH/T

3apranoK-capyK, KU3AUpUIraHia rmapyagaHaav, 00CHM OCTHAa CyloKiaaHaau. Vox
tyswmumra sra (K')(O,). Cys, KucioTamap, yriepoi MOHO- Ba JHOKCHA, O30H,
KaJui aMMHUaK OuiaH peakmusra Tkupuinaan. JKymaa Kydain okcutoBur. ONUHUIIN:
43°% ra KapaHr.

Mr=71,10; d=2158; tee=535°C (p).

1. K02 290°C, pax., -0, N KzOz 530°C, -0, KZO.

2. 2KO; + H,0 = KOH + KHOx,p) + 051 (0 °C),
2KHO,p —=> 2KOH + 0,1 (20 °C).
3. 4KO, + 2H20(I/ICCI/IK) = 4KOH + OzT

4. 2KO, + 2HCl(cyrom., coByk) = 2KCI + H,0, + O,.

5. 2KO, + HzSO4(C}1BCI/IS) = K,SO,4 + OgT + H,O (20 °C).
6. KO, + O3 = KO3+ O, (t <0°C, cywoK CCLF, z:a).
7.2KO, + S = K,SO, (130 — 140 °C),
2K0O, + SO, = K,SO,4 + O, (100 °C).
8. 4KO, + 3C(Fpa(1)I/IT) = 2K,CO3 + CO, (30 °C).
9. 4KO, + ZCOZ(HaM) = 2K,C0O3 + 30, (20 °C).
10. 2KO, + CO = K,CO3 + O, (50 °C).
11. 2KO, + 2NO, = 2KNO3 + O, (70 °C).
12. KO, + 3K = 2K,0 (700 °C, p).
13. 2KO, + 2NH; — > 2KOH + N + 2H,0 (20 °C).

48. KO3 — KAJINI O30HU ]

3aprangok-ku3uia. CoBykaa Oapkapop, Kydcu3 3u3IMpuiraHia mapdaiaHaad. Mon
tysumumra sra (K)(Oz). Cylok aMMuakau SXIIM SpUiad, y OWIaH KUCMaH
peakmusra kupuiragu. CyB, KHCIOTalap, OJITHHTYTKPT OWJIAH MIMIAATIN PEaKIHsra

kupuiaau. OJIMHUAILLIN: 476, 49% ra KapaHr.
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Mr=87,10; d=1,99.

1. 2KO3 = 2KO; + O, (20 — 60 °C).
2. 4KO3 + 2H,0 = 4KOH + 50,7 (OH°® panuKamiap KyImM4acH).
3. 4KOj3 + 4HCl(cyrom., coByk) = 4KCI + 50,1 + 2H,0,

2KO3 + 4HCl(cyro:m., nccuk) = 2KCl + Cl,1 + 20,1 + 2H,0.

4. 4KOs + HO(nam) + 3CO, = KoCOs3 + 2KHCO; + 50,1 (20 °C).
5. 6KO;3 + 5S = K,SO, + 2K,S,0, (50 OC).
6. KO3 + NH3) F NH403 + KNH; (= 50°C).

49. KOH — KA THIPOKCH T

VioBun kanuil. Ok, yTa THUTPOCKONUK, MapyaJiaHMal CYIOKJIaHagud Ba KalHaWIIH.

CyBna 3x30-3¢ ekt OunaH AXIIU IPUNAN, KyWId UIIKOPUM MYXUT XOCWJI KUJIAIu.

Acociu TUApOKCUIap (MIIKOpJiap) XOCCACMHU HAOEH JTaaM, KUcCIoTanap OwiaH

HeWTpalaHaIk, MeTaJNIMac OKCUIapH, aMm(oTep OKCHUIJIap Ba TUAPOKCU AP OWIaH

peakuusra kupuinaau. XaBogad HamHu Ba CO, HU 0Taau. MeTtammacnap, MeTauiap
anl 7 £al0 £57

ownan Tapcupnamanu. Onuaumu: 437, 507, 57 ra kapaHr.

Mr = 56,11, d = 2’044’ tCy}OK = 404 OC,
teiin = 1324 °C; ks = 112,499 162,5%),

1. KOH-2H,0 = KOH-H,0 + H,0 (33 —40 °C, Bax.),
KOH-H,0 = KOH + H,0 (500 °C, Bax.).
2. KOH(cyron.) + 6H,0 = [K(H,0)]" + OH".

3. KOH + HCl(cyromn.) = KCI + H,O, KOH + HNO3(cyromn.) = KNO3 + H,0.

4, 2KOH + HzSO4(CyIOJ'I.) = K,SO, + 2H,0,

KOH + H,SO4(komir., coByk) = KHSO,4 + H,0.

5. KOH(CyIOJ'I) + H3PO4(KOHH.) = KH,PO, + H,0,

ZKOH(CyIOJ'I) + H3PO4(C}1I0J'I.) = K,HPO, + 2H,0,

3KOH(KOHH) + H3PO4(C}1I0J'I.) = K;5PO, + 3H,0.

6. KOH(cyroa.) + HF(cyron.) = KF + H,0,

KOH(komir.) + 2HF(konm.) = K(HF,) + H,0.

7. KOH(xonm.) + HCN = KCN + H,0.

8. 2KOH(komir., coByk) + E; = KEO + KE + H,0 (E=Cl, Br, I),
6KOH(koH., nccuk) + 3E, = KEO3; + 5KE + 3H,0.

9. 12KOH(koH11., nccuk) + 5Cl, + Br, = 2KBrO3; + 10KCI + 6H,0.

10. 4KOH + 403 = 4KO3 + O, + 2H,0 (t<20°C).
11. 2KOH + 2K = 2K,0 + H, (400 — 450 ©).
12. 2(KOH-2H,0) + 2Al = 2KAIO, + 3H; + 2H,0 (400 — 450 °),
2KOH(konir.) + 6H,0(uccuk) + 2Al = 2K[AI(OH),] + 3H,?1

13. ZKOH(KOHI_I) + EO, = K,EO3 + H,O (E =C, S),
KOH + EO, = KHEQO3] (pTanonma).
14. 6KOH(KOHI_I) + 5Si0, = K4Si04(3p) + K28i409l + 3H,0.

15. 4KOH + 6NO = 4KNO; + N, + 2H,0 (400 ©).

16. 2KOH(CYIOJI) + 2NO, = KNO, + KNO3 + H,0.
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17. 2KOH(coByk) + NO + NO, = 2KNO; + H,0,

AKOH(uccuk) + 4NO, + O, = 4KNO3; + 2H,0.

18. 2KOH + Al,03 = 2KAIO; + H,0 (900 — 1100 °),
KOH + Al(OH); = KAIO; + 2H,0 (1000 °C).
19. 2KOH(koH11., uccuk) + 3H,0 + Al,03 = 2K[AI(OH)4],

KOH(ko#ir.) + AI(OH); = K[AI(OH)4].

20. KOH(koni1.) + NH4Cl(xonir.) = KCI + NH31 + H,O (xaiiH.).
21. 2KOH + Fel, = 2KI + Fe(OH)3| (N2 atmocdepacuna),
2KOH(cyrom.) + 2AgNO; = Ag,0| + H,0 + 2KNO:s.

22. 3KOH(cyron.) + AlICI; = AI(OH)3| + 3KCl,

4KOH(kownir.) + AICI; = K[AI(OH),4] + 3KCI.

23. 6KOH(koH11.) + 2H,S + 4SO, = 3K,S03S + 5H,0.

24. KOH + (2 — 4)H,0,(konm.) — > K,0,(2 — 4)H,0,]| (0 °C),

K022 — 4)H,0, —— K0, + (2 — 4)H,0, (xoH1. Hy,SO, n1a).
25. 4AKOH g —2=mems 5 AK (xaton) + O21 (anox) + 2H,0.

50. K,CO3; — KAJIMM KAPBOHAT

[Toram. Oxk. IlapyananMail cywokJIaHaayd, KdU3AUPUII JABOM JTTUPUITAH/A
napyananagau. CyBaa yjaa sAXid 3puidan (aHHOH OYHHYa KydId THAPOJIHM3IIaHAIH),
Ky4WId MIIKOPUA MYXUT XOocwi Kuwiagu. Kucioranap, meramaMaciap Ba yJIapHUHT
OKCHJJIapu OWIaH TabCUpJAIIAAU. AJIMAIIMHUIL peaKUUsIapura KUpPHIIAJIu.

Onunummy: 478 10 14, 4913, 51t 4, 53% ra KapaHr.
Mr=138,20; d=2,428; t.«=891°C,
ks = 111,049, 139,260

1. K,CO; = K,0 + COZT (t > 1200 OC).
2. K,CO3'1,5H,0 = K,CO3 + 1,5H,0 (100 — 150 °C, BaK.).
3. K,COs(cyron.) + 12H,0 = 2[K(H,0)e]” + CO5%,

CO5* + H,0 F HCO; + OH"; pK, = 3,67.

4, K,CO;3 + 2HC|(CYIOJ'I) = 2KCI + COzT + H,0.

5. K,COs(tyitnaran) + 2HCIO4(kowir., coByk) = 2KCIO,4| + H,0 + CO,1.

6. 3K2C03(KOHI_I.) + 2H3PO4(Cy}0H.) = 2K3P0O,4 + 3H,0 + 3C02T

7. K,COj3 + ZHF(CYIOJI) =2KF + H,0O + COgT,

Ko,CO;3 + 4HF(KOHI_I) = 2K(HF2) + H,0 + COzT

8. K,CO3 + H,O + CO, = 2KHCO4 (30 —40 °C).
9. KzCOg(CYIOJI.) + H,0 + 250, = 2KHSO;3; + COzT

10. K,COg3 + Ca(OH)(tyitmaran) = CaCOz| + 2KOH.

11. 3K,CO;3 (koHii., uccuk) + 3E; = 5KE + KEO3; + 3CO,1 (E=Cl, Br, I).
12. 3K,CO3 + 3H20(I/ICCI/IK) + 2AICIl; = 2A|(OH)3l +3CO0O,T + 6KCl.

13. 3K,CO3 + H,0 + 2FeBr; = 6KBr + 2FeO(OH)| + 3CO21 (KaﬁH)
14. K,CO3 + BaS,04 = K»S,0¢ + BaCOg,i

15. K,CO3 + C(KOKC) + CaCN,; = 2KCN + CaCO3 (900 °C).
16. K,CO3 + C(NH,),0 = 2KOCN + 2H,0 (40 °C),
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51. KHCO3; — KAJINi THAPOKAPBOHAT

Kanpiuaur. Ok, Kydcu3 KH3AUPWITaHIa CYHOKJIaHMal MapyajaHaaud. XaBoJa
6opkapop. (K")2(HCO3), Tysmunmmra sra. Cypaa sxmu Jpuiinu (aHHOH OYitnda
Kydcu3 ruaponusiananu). Kpucramiormmparinap xocwn Kuiamaimu. Kucioranap
TabCUPUJA TapyajaHadd, HWIOKOpJap OwiaH HeUTpaiaHaau. AJMaIIMHUII
peakrmsuapura kupumagd. Onuannr: 49°°, 50° ra kapanr.

Mr=100,11; d=2,17; k,=33,3% 6830

1. 2KHCO; = K,CO3 + CO,1 + H,0 (100 — 400 °C).
2. KHCOg3(cyrom.) + 6H,0 = [K(H20)6]+ + HCOg3,

HCO3; + H,O F H,CO3; + OH; pK, = 7,63.

3. KHCO; + HCl(cyton.) = KCl + CO,1 + H,0.

4. KHCO; + KOH(komnir.) = K,CO3 + H,0.

5. 6KHCO3(komnir.) + 3Cl, = KCIO3 + 5KCI + 6CO,1 + 3H,0.

6. KHCO3; + SO, = KHSO; + COZT

7. AKHCO3; + 2CuS0O, = CUQCOg(OH)gl + 2K,S0O, + 3C02T + H,0. (KaﬁH)

52. KNO3 — KAJIMA HUTPAT

Kamuitnin  (xunaa) cemutpa. Ok. [lapuananmait CyroKjIaHaiu, KU3TUPHUII JTaBOM
STTUPWITAHJIA TlapyajaHaau. XaBoja 6apkapop. CyBaa okopu »HA0-3(PdekT Ounan
axmu  spuian - (ruaponusnanMaiian). KpucramaoruapaTiap XOCHI  KHJIMabIu.
Kuznupunaranga Kywid OKCHIJIOBYH. OpuTtMmaza (akaT BOJIOPOJ aTOMH OWIaH
Katapunaau. OJUHUIIN 4711, 49 17, 304" 8 ra KapaHr.

Mr=101,10; d=2,109; tee=334.5°C; k,=31,6", 168,8%,

1. 2KNO3; = 2KNO; + O, (400 — 520 °C).
2. KNOg(CyIOJ'I.) + 6H,0 = [K(HzO)e]+ + NO;~ (pH 7)
3. KNOjs(tyimaran) + (1 — 2)HNO;z(kon1r.) = KNOs-(1 — 2)HNO3| (xaiim.).
4. KNO; + 2H° (Zn, cyror. HCI) = KNO, + H,0,

KNO; + 8HC (Al, korr. KOH) = NH31 + 2H,0 + KOH (KaiiH.).
5. 2KNOj3 + (NH,4),SO,4 = K,SO,4 + 2N,0 + 4H,0 (230 - 300 °C).
6. KNO3 + H,SO4(kon1r.) = HNO3; + KHSO,4 (Bak.).
7. 2KNO;3 + 3C(rpadur) + S = N, + 3CO, + K,S («Kopa OPOX»HHUHT CHHIIIN).
8. 6KNOj3 + 10Al = 6KAIO, + 2Al,03 + 3N, (400 °C).
9. KNO3; + Pb = KNO, + PbO (350 — 400 °C),
KNOg(KOHH.) + Pb + H,O = KNO, + Pb(OH)zl

10. 3KNO3 + 2KOH + Fe = K;FeO,4 + 3KNO; + H,0O (400 — 420 °C).

53. K;SO4 — KAJIUH CYJIb®AT

Apkanur. Ok, Tepmuk Oapkapop. CyBma saxmm dSpuiian (THIPOTU3IAHMANIN).
Kpucramnoruaparnap Xocwi KWIMaWau. AJIMAIAHUIL PEAKIUIIApUra KUPHUIIAIN.
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Bonopon, yrnepon Ounan Kaiitapwiaau. OJIUMHUIIN: 477, 49* 54431 572 60° 427" ra
KApaHr.

Mr=174,26; d=2,662; teye= 1074 °C;
tein > 2000 °C; ke = 11,130, 21,4€0,

1. K,SO4(cyton.) + 12H;0 = 2[K(H,0)q]" + SO2 (bH 7).
2. K2804(K) + HZSO4(KOHI_[.) = 2KHSO4

3. K;SO,4 + SO; = K,S,0s.

4. K,SO, + BaX, = BaS0,| + 2KX (X =CI', OH).
5. K;SO,4 + BaS,0¢ = KyS,06 + BaSO4l

6. K;SO4 + 4H, = K,S + 4H,0 (600 °C, kar. Fe;03).
7. K3SO4 + 4C(xokc) = KoC + 4CO (900 °C).
8. K,SO, + Ca(OH), + 2CO = K(HCOO) + CaS0, (200 °C, p),
2K(HCOO) + O, = K,CO3 + CO, + Hy0 (700 °C).

54. KHSO,4 — KAJIN TUAPOCYJIb®AT

Mepkamnut. Ok. Ilapuananmaii CylOKJIaHAAW, KU3AUPUII JaBOM STTUPHUITAH/A
napuananaau. Cypma sxmu spuiinu, HSO, HUHT TYIMK TPOTOIU3M XUCOOUTA
KUCIIOTATM MYXUT XOocwi Kwiaau. Wmkopnap Ownan HeWTpamianaau. Bomopon
NepPOKCH] OuiaH peakuusira kupumaan. OJIuHUIIN: 494, 532, 572, ra KapaHr.

Mr=136,17; d=2,322; tye=218,6°C; k,=51,4% 121,619,

1. 2KHSO, = K,SO,4 + H,SO4 (240 OC),

2KHSO, = K,SO, + H,O (320 — 340 OC).

2. KHSO4(KOHH) + 6H,0 = [K(H20)6]+ + HSO,, HSO, + H,0 = 80427 + H:-;O+
(cyB OMIaH CYIOJITHPHIII).

3. KHSO, + KOH(KOHH) = K,SO, + H,0.

4, KHSO, + KCI = K,SO,4 + HCI (450 — 700 °C).
5. KHSO, + Hzoz(KOHH.) = KHSOg(Oz) + H,0 (0 °C).
6. 2KHSO, + TiO, = TI(SO4)O + K,SO,4 + H,O (300 °C).
7. 6KHSO, + M,03 = 2(804)3 + 3K,S0O,4 + 3H,0 (300°C,M = Al, Cr).
8. 2KHSO,(Tytinaran) —22were s H,1(katon) + K;S,06(02)(anox) (0 -7 °C).

55. KF — KAJIUA ®TOPU]L

Kapo66uur. Ok, mapuanmanMaid cyrwokimananu. Cyena sxmu spuiian (aHHOH Oyinda
ruapormsianany). Kucnoranap tabcupuia napyanasagy. Omuamm: 43°, 49° 565 7
ra KapaHr.

Mr=58,10; d=248; tuyo=857°C; k=942, 150,

1. KF-2H,0 = KF + 2H,0 (350 °C).
2. KF(CYIOJI) + 6H,0 = [K(H20)6]+ +F,
F +H,0 F HF + OH"; pK, =10,82.
3. KF + HF(kon11.) = K(HF,),
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KF + nHF ) = KF-nHF |, anuxpox K[F(HF),] (n=1-4).
4. 2KF + H,SO4(kon1.) = K;SO4 + 2HF1 (xaiiH.).
5. KF + LiOH(t¥yituaran) = KOH + LiF].

6. 2KF(KOHI_I) + Hg[SIF@] - Kg[SlFe]l + 2HF.

7. KF + SOy = KSO,F.

8. KFy —x=mem 5 2K | (katox) + F»1 (aHOR).

56. K(HF;) — KAJIWiA THAPOIU®TOPH]L

Ok, KypyK xaBoja Ba Bakyymaa Oapkapop. Ilapuananmaii CyrokiIaHaaW, KU3IUPHIII
TaBOM ASTTUpWITaHAa napdyanananu. CyBma sxmm spuiian, HF aHMOHMHHMHT mpo-
TOJIM3M XMCOOWTA KUCMaH TapyajaHaJu, KUCIOTaaIu MYXHT Xocwi Kwiamu. Kpuc-
TaJUTOTHpATIIap XOCWJI KuiaMmaiau. KOHIIeHTpiIaHraH KucioTajgap TabCUpHJA Iap-
yajaHaau, UIIKopap OunaH HedTpauianaau. OJIUMHUIIN: 496, 507, 55° ra KapaHr.

Mr=78,40; d=237; tuyo=2387°C; k=39,2%, 114%7,

1. K(HF;) = KF + HF (310 — 400 °C).
2. K(HFZ)(CYIOH) + 6H20 = [K(H20)6]+ + Hng,

HF, FHF+F, HF+ H,O F F + H;0"; pK,=3,18.

3. 2K(HF2) + HQSO4(KOHII.) = K,SO,4 + 4HFT (KaﬁH)
4. K(HF,) + KOH(kon1.) = 2KF + H,0.

5. K(HF,) + Ca(OH),(tyiiuuran) = KOH + H,0O + CaF,].

6. K(HFz) + H,SO,4 + 2S03 = 2HSO3F + KHSO, (20 °C, OJICYMI[a).
7. K(HFy)( —2xeseeme_y H,1 (katon) + F,1 (anox) + KF.

57. KCI — KAJIM# XJIOPU

CunsBuH. OK, mapyajaHMail cyrokjgaHaau Ba KakHaiiau. CyBaa ypTaya >puiiau
(rupponusiaanmaiian). Kpucrammoruapatinap Xxocwn Kuiamaiaw. KoHIeHTpsaHraxn
XJIOpUJT KUCJIOTa, CYIOK aMMHakaa €MoH 3puiiau. Kyucus KalitapyBun. AJIMalIMHUII
peakiusutapura kupumaad. CHIbBHHUTHHHT acocuii Tapkubuii kucmuuu (NaCl
OwaH) Tamku dtaan. OIHHHIIN: 43% 8, 49° 20, 504, 53* ra KapaHr.

Mr=74,55, d=1,984; tyo=770°C; teu = 1430 °C;
k= 34,420 51 160

1. KCl(cyron.) + 6H,0 = [K(H,0)s]" + CI” (pH 7).
2. ZKCI(K) + HZSO4(KOHI_[.) = KzSO4 + 2HC1T (KaﬁH)
3. KCl + KHSO,4 = K,SO,4 + HCI (450 — 700 °C).
4. 10KCly) + 8H,SO4(xonw., uccux) + 2KMnO, = 5Cl,1 + 2MnSO, + 6K,S0, + 8H,0.
5. KCl(kon1r.) + NaClOy(tyiinaran) = KCIO,| + NaCl (10 °C).
6. 2KCl —2=22 5 H,1 (xatox) + Cly1 (aHonm).

7. 2KCl + 2H,0 —2eems 5 H,1 (karon) + Cly1 (anon) + 2KOH,

2KCl) —2xmwomn Hearome _y, 9K (katox) + Clo1 (aHOp).
8. KCl + 3H,0 —2xwons o 3H,1 (katon) + KCIO3 (anon) [40 — 60 °C].
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58. KBr — KkAJInii BPOMH ]

Ok, mnapuananmail cywookiaaHangu. CyBaa (XU HSpUiAM  (TUIPOIU3IAHMANIN).
Kpucramnorunpatnap xocun KuiMaad. KoHueHTpiaanran OpoMuj —KucioTaja
spumaiian. Kaitrapysun. Omuammm: 43°, 59, 512' ra kapanr.

Mr=119,00; d=2,75; tee=734°C; k;=652%" 94,6¢°,

1. KBr(cyton.) + 6H,0 = [K(H,0)s]" + Br- (pH 7).
2. 2KBrgy + HyS04(10 — 50%-11, coByk) = K,SO4 + 2HBY,
2KBT g + 3H,S04(> 50%-11, ncenx) = 2KHSO, + Brat + SO,1 + 2H,0.

3. 2KBr + Cl, = 2KCI + Bry] (xaiin.).
4, 5KBr + 3HZSO4(CyI'OH.) + KBrO; = 3Br; + 3K,S0O,4 + 3H,0,
2KBr + 2HQSO4(KOHL[.) + Mn02 = Brg + K2804 + MnSO4 + ZHZO (KaﬁH)

5. KBr + 3H,0(uccuk) —2=meme s 3H,1 (katoa) + KBrOs (aHon).
59. KI — KA Hoau 1

Ok, €pyrnukna cakjanranjaa caprasau. CyBaa sSximm >puiau (TUAPOIU3IaHMaNIn).
Kpucramtoruapatimap xocwn kuiamaiau. Tunuk kadtapyBun. Kl HuHT cyBmarm
SPUTMACH KOMIUICKC XOCHJI KWJIMII XUCOOWra HoaHu KUMEBUI spuTaan. OJIMHUIIN
438, 4921, 525%° ra KapaHr.

Mr=166,00; d=3,115; te=681°C; ks=144,5% 190,77,

1. Kl(cyron.) + H,0 = [K(H,0)6]" + I” (pH 7).
2. 8K|(K) + 9H2804(KOHH.) =4l,| + H,S + 4H,0 + 8KHSO, (30 - 50 OC).
3. KI + 2H,0 + O; —~— 4KOH + I, + K[I(I),] (20 °C, épyrnukna),
4K1 + 4HCl(cyromn.) + O, = 21| + 4KCI + 2H,0 (20 °C, épyrnukma).
4. 2KI + E; = 2KE + 15| (E=Cl, Br).

5. Kl + 3H,0 + 3Cly) = HIO3 + KCI + 5HCI,

Kl(xonm.) + 6KOH(xoHm.) + 3Clyy = KIO3] + 6KCI + 3H,0.

6. Klpp) + 12 = K[I(I)2]op) (capu).

7. 10KI + 8H2804(C}1I0J'I.) + 2KMnO, = Sl +2MnSO, + 8H,0 + 6K,S0Oy,

6KI + 7HZSO4(CYIOJI.) + K,Cr,0; = Cr2(504)3 + 3|2l, + 7H,0 + 4K,S0,.

8. 2KI + HZSO4(CYIOJI.) + H,0, = I,| + K,SO,4 + 2H,0,

2KI1 + 2H2804(Cy10f[.) + 2KNO, = I,| + 2K,S0O, + 2NOT + 2H,0.

9. 2Kl + Fez(SO4)3 = 1| +2FeSO,4 + KySO,4 (CYIOJ'I. H,SO,4 z[a).
10. 2KI1 + 2CuS0O, + K;SO4 + H,O = 2Cul | + 2K,SO4 + H,SO,4 (kopoHFHA).
11. KI + 3H,0 —=2rem y 3H,1 (katon) + KlO3 (anoxn).

60. K,S — KAJINH CYJIb®U]]
Ok, mapuananamaii cyroximanaau. Tepmuk 6apkapop. CyBcus kKykyHCUMOH K,S Kypyk

xaBoga mupodop. CyBma sxmu spuiiau (aHUOH OViMYa KywWIM THIPOJIHM3JIAHAIN).
Peakuinon KOOWIMATIM; HaAM XOJJa XaBO KHUCIOPOJIM OWIaH OKCHUIJIaHAIH,
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OJNTUHTYTYpTHU OupukTHpanu. Kucmoramap Tabcupuaa
KaiitapyBun. OJIMHUIIIN: 601, 592, 61 ra KapaHr.

Mr=110,26; d=174;
teyox = 912 °C.

1. K;S-5H,0 = K,S + 5H,0

2. K;S(cyron.) + 2H,0 = 2[K(H,0)s]* + S,

S* +H,0 FHS +OH; pK,=1,09.

3. K;S + 2HCl(cyron.) = 2KCI + H,S1.

4. K5S + 3H,SOy(kon1r.) = 2KHSO,4 + SO,1 + S| + 2H,0.
5. KoS(op) —2txmri KM, S(kommon), Ka(Sn), K2SOsS.
6. KZS(K) + 20, = K,SO,

7. KgS(ap) + (n — 1)S = Kg(Sn)

K)S+S= Kz(Sz)

Ko,S +2S = K2(S3)

K,S+3S = KZ(S4)

K,S +4S = KZ(S5)

8. K;S + H,S(tyiinnran) = 2KHS.

61. Ky(Sn) — KAJIMA TOJIMCYJIb®UITAP(2-)

napyanaHagu. TUNuk

(150 °C).

(t > 500 °C).
[Kaiin.],

[500 I,

[xaiin., sTanonmnal,
[250 — 300 °],
[175 — 220 °].

K2(Sn) (n = 2 + 6) apanamimacu capruli-KyHrup panrra sra. bapua Ky(S;,) map xyna
KaTTUK, CYIOKJIAHTHPHWITaHIa KOPaMTHP-KUTappaHr XapakaTdaH CYIOKIHK. TepMuK
OapKapopJMK N HUHT OPTHIIM OWIaH Kamasau. cyBaa sxmm spuiian, K,S ra
HUCOaTaH Ky4CH3POK THApOJHM3IaHaau (aHHOH OYiiMua); spuTMa CapuK paHITa ora.
XaBoma OKCHIJIaHATH, KHCJIOTalap Tabcupuaa mapyanaHagn. OKCHITOBYMINK
xoccacHHi HaMo&H sraan. Omuanmm: Ko(S,) apanammacu — 60 ; xycyewuit Ko(S,) (n

=2 +5)— 60", Ky(Se) — 61"

Ka(S2): Mr=142.33; d=1,973; ty0 =520 °C.
Ka(S3): Mr=174,39; d=2,102; to0c =292 °C.
K2(S4): Mr = 206,46;  teyoc = 159 °C.
Ko(Ss): Mr =238,53; d=2,128; t.=211°C.
Ka(Se): Mr =270,59; d=2,020; te0= 196 °C.
1. Kz(Sn) = K,S + (n — 1)8
2. Ko(Sn)[eyron.] + 12H;0 = 2[K(H,0)g]" + i’
Sw> + H,0O F H,S, + OH; pKa=7,70 (n = 4), 8,30 (n = 5).
3. Ky(Sp) + 2HCl(cyrom.) = 2KCl + H ST+ (n—1)S|
K2(Sn) + 2HCI(koH1.) = 2KCI + H,S,
4. 2K5(Sp) + 2H,0(coByk) + O, = nS(komtounn) + 4KOH
2K,(Sy) [tyitmaran, uecuk] + 30, = 2K,S03S + (2n — 4)S|.
5. Kz(Sn) + H,0 + SO, = K,SO3S + H,ST + (n—-2)S|
6. Kz(Sn) + SnS, = Kz[SﬂSg] + (n -S|,
3K5(Sp) + AsyS3 = 2K3[AsS,] + (3n —5)S|.

(t > 600 °C).

(20 °C),
(15 °C).
(épyrnuknaa),

(20 °C).
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1. K2(85) +S= Kz(S@) [120 — 180 OC].
62. KNH; — KAJINiI AMUJ

Ok, mapyasianmail CylOKJIaHaId, KU3AUPHUII JAaBOM OJTTHUPWITAHIA MapyajaHaju.
XaBo/a OKCUJIAaHAAM Ba caprasjau (MaxcyJoTiapu MabiyM sMac). CyloK aMMHUak/a
kam Hpuiiaun. CyBna rujposiv3jaHay, KuUcjoTalap OW/aH peakiuara KUpHUIIaiu.
(@2117080%0000% 8 4312, 448, 45" ra KapaHr.

Mr =55,12; tey0x = 338 °C.
1. 6KNH, = 6K + 4NH; + N, (600 — 700 °C).
2. KNH; + 2H,0(coByk) = KOH + NH3-H0,
KNH; + H,O(uccuk) = KOH + NH371.
3. KNH; + 2HCl(cyron.) = KCI + NH,CI.

4. 2KNH; + 2HNO; = KN3 + KNO3; + 3H,0 (xaiin.).
5. KNH; + C(kokc) = KCN + H; (500 — 600 °C).
6. KNH; + NH4Cl = 2NH; + KCI (— 40 °C, cyrok NH; na).

PYBUJIUI

Rb =

85,4678

5st

63. Rb — pyBuanii

Nmkopuii Metamn. Ok, IOMIIOK, KyJa OCOH CYIOKJIaHyBYaH. PyOunmii Oyriapu
SAIMWI-KYK paHrra Oysiradn. XaXKMUH MapKasjaliraH KpUCTallJl CTpyKTypara ora.
Cyrok ammuakaa (kopaMTup-kyk sputMma), RbOH cyroknanmacumaa kuMEBuil apuiiiu.
Peaknusara yra KOOWIMTATIM; Kyd4Id KaWTapyBud. XaBO KHCJIOPOJIH, CYB,
CYIOJITUPWIITAH KHCIIOTaJlap, MeTalliMaciap, aMMHaK, BOJOpPOA Cynb(pua OuiaH
MIWAJATIN peakuuara Kupumand. A30T OwiaH Tabcupnammaiinu. Ilapadun €xu
Ba3eJIMH MOWH KaTiaMu OCTHA XM cakiaHagu. CumoO OuiaH amajabrama XOCHII
Kwiaan. ['a3 ropenkacu amaHnracuHu OumHadima panrra Oysiiau. OJUHUIIN: 64, 65
696, 73"8 ra KapaHr.

Mr = 85,468; du =1532; d=1472"7 t0c=39,3°C; teum = 696 °C.

1. 2Rb + 2H,0 = 2RbOH + H,1.

2. 2Rb + 2HCl(cyromn.) = 2RbClI + H,1.

3. 8Rb + 6H,SOy(cyrom., coByk) = 4Rb,SO,4 + SO, + S| + H,O (H,S kymmmuacu).
4. 21Rb + 26HN03(CYIOJI., COBYK) = 21RbNO; + NO?T + N,O1 + Not + 13H,0.

5. 2Rb + 2RbOH = 2Rb,0 + H, (400 °C).
6. 2Rb + H, = 2RbH (300 — 350 °C).
7. Rb + Oy(xaBo) = RbO, (énmm).
8. 4Rb + O, = 2Rb,0O (coBykna),
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Rb —22 5 Rb,0,| —22* 5 RbO,| (— 50 °C, cyrok NH; 11a).

9. 4Rb + O, + 2H,0 = 4RbOH (20 °C).
10. 2Rb + E, = 2RbE (20 °C, E=F, CI, Br, I).
11. 2Rb + S = Rb,S (100 — 130 °C).
12. 2Rb + 2H,S(ty#unaran) = 2RbHS | + H,1 (6en3zomma).
13. 2Rb + 2NH3) = 2RbNH, + H; (40 -60 °C).
14. Rb + 6NH3() = [Rb(NH3)s](TVK-K¥K) [ 40 °C],
[Rb(N H3)6] + nN H3(C) F [Rb(N H3)6]+ + e -nNHs.

15. 4Rb + 3SiO; = Rb,SiO3 + Si (t> 300 °C).

64. RbH — pyBuauii TUIPU T

Ok. Kuznupunranga napuananaau, H, 6ocumu octuia mapyanaHMaid CyroKiIaHaIu.
Kyunu xaiitapyBuM, CyB, KHUCIOTajdap, aMMHAK, KUCJIOPOJ, XJOp OWJIaH peakiusira
kupuiaan. OJIUHUIIN: 63° ra KapaHr.

Mr=86,48; d=259; teox=400°C (p).
1. 2RbH = 2Rb + H, (t>200 °C).
2. RbH + H,0 = RbOH + H,1.
3. RbH + HCl(cyron.) = RbCl + H,1.

4. 2RbH + O, = 2RbOH (t > 200 °C).
5. RbH + Cl, = RbCl + HCI (400 °C),
2RbH + 2S = Rb,S + H,S (300 — 350 °C).
6. RbH + NH3i = RbNH, + H, (300 °C).

65. Rb,O — PYBUAUNI OKCHUJL

Capruni-oK, KM3IUPUITaHAA OYMK-CApUK. Bakyymja ydyBuaH. EpyFimkka cesrup
(kopasmu Ba mapuamanagu). Kypyk To3a XxaBoma Oapkapop. Acoc xoccaaapuHu
HAaMOEH »Taad, CyB (KywIM MIIKOPHA SpHUTMa XOCHJI KHIAAH), KHCIOTajap,
KHACJIOTAIM OKCHJUIap, CYIOK aMMHUaK OWJIaH IIWAJATId PEaKIuara KHPHUIIaIH.
Onunummy; 63> 8, 671, 70 ra KapaHr.

Mr=186,94; d=3,72; teex = 505 °C (p).
1. 2Rb,0 = Rb,0; + 2Rb (400 — 550 °C).
2. Rb,O + H,O = 2RbOH.
3. Rb,0 + 2HCl(cyion.) = 2RbCI + H,0.
4, Rb,0O + COZ(HaM) = Rb,CO3; Rb,O + H,O + CO, = 2RbHCO; (20 OC).

5. Rb,0 + NHs — 5 RbNH,| + RbOH (=50 °C).
66. Rb,O, — PYBHJIUIN TEPOKCHU]L

Ox (RbO, xymmmuamapu OwiaH — capuk). TepMuk Oapkapop, TapyasaHMan
cytokyianaau. XaBo kuciopoau Ba CO; ra yrta cesrup. MoH Ty3unumra sra
(Rb*),(0,%). Cys, kucnotanap Tabcupuaa TYINK Hapyanaagd. OKCHIUIOBYMINK Ba

. v 8 ol
KalTapyBUYMIIMK XOCCAIApUHHA HaMOEH 3Taau. Onmuaummm: 63°, 67  rakapanr.
37



Mr=202,93; d=3,80; tue=570°C; tus= 1010 °C (mapuanananm).
1. 2Rb202 - 2Rb20 + Og (t > 1010 OC).
2. Rb,0, + 2H,0 = 2RbOH + H,0, (0 °C),
2Rb,0; + 2H,0(uccuk) = 4RbOH + O,1.
3. Rb,0O, + 2HCl(cyrom., coByk) = 2RbCI + H,0,,
2Rb,0, + 2H2804(CYIOJ'I., I/ICCI/IK) = 2Rb,SO, + 2H,0 + OZT
4. Rb,0O, + Oy(xaBo) = 2Rb0O, (20 °C).
5. 2Rb,0, + 2C0O, = 2Rb,CO;5; + O,; Rb,0, + CO = Rb,CO4 (20 OC).
6. 5Rh,0, + 8H2804(Cy'}0ﬂ.) + 2RbMnO, = 502T + 2MnSO, + 6Rb,SO, + 8H,0.

67. RbO, — pyBHIUI CYIIEPOKCHU/L

Tyk-capuk. Kusmupuiaranma mnapyanaHaid, MYJI KHCIOPOA OOCHMMH OCTHAA
cyroknanagu. Mon tysummmra sra (Rb*)(0,). Cys, kucioramap, 030H, yriepon
MOHO- Ba JHMOKCHJ, aMMHaK OWJIaH MIUIJATIN peakiusra Kupumaad. JKyma Kydin
oKcHUIoBYM. Onuaumm: 63" 8, 69 ra KapaHr.

Mr=177,47; d=3,06; teuex =540 °C (p).

1. Rbo, —208XC 02, ph,0, —twCmmm 0., Rh,0,

2Rb0O, = Rb,0, + O, (290 °C, BaK.).
2. 2RO, + H;0 = RbOH + RbHO ) + O (0 °C),
2RbHO () ———> 2RDOH + Oyt (20 °C).

3. 4RbO; + 2H,0(uccuk) = 4RbOH + 30,71.
4. 2Rb0O, + 2HCl(cyrom., coByk) = 2RbCI + H,0; + O,1.

5. 2RbO, + 2H2804(CyBCI/I3) = 2RbHSO, + OzT + H,0O (20 OC).
6. 4RbO, + 2COs(sam) = 2Rb,CO; + 30,1 (20 °C),
2Rb0O, + CO = Rb,CO3 + OZT (30 -40 OC).
7. RbO, + O3 = RbO3 + O, (20 OC).
8. 2RbO, + 2NH; — > 2RBOH + Ny + 2H,0 (20 °C).

68. RbO3; — PYBUANI O30HU

Caprum-km3win. KOz ra kypa Oapkapop, Ku3gupwiranga napyaiaHagd. MoH
tysumumra sra (Rb)(Oz). Cys, kucrmoranap, ONTUHTYTYpT OWIaH MIMIIATIN
peakmmsira kupumany. JKyna Kywin okcuanosun. Onuaumn: 67°, 69” ra xapanr.

Mr=133,47; d=2,75.
1. 2RbO3; = 2Rb0O, + O; (60 — 90 °C).
2. 4RbO3 + 2H,0 = 4RbOH + 50,1 (OH° pagukammap Kymmmaac).
3. 4RbO3 + 4HCl(cyrom., coByk) = 4RbCI + 50,1 + 2H,0,
2RbO3 + 4HCl(cyrom., uccuk) = RbCl + Cl,1 + 20,1 + 2H,0.

4, ARbO3 + H,0O (HaM) + 3C0O, = Rb,CO3 + 2RbHCO3 + 50, (20 OC).
5. 6RbO3 + 5S = Rb,SO, + 2Rb,S,04 (40 - 50 OC).
6. RbO3 + NHg(C) F NH,O; + RbNH, (— 50 OC).
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69. RbOH — pyBuauil TUIPOKCHU/L

Ok, TepMuk OGapkapop, napyajiaHMail CyrOKJIaHaIu, Ky4Id KU3JUPUWITaHia yqyyBYaH.
CyBna woxopu 3k30-3Qp(DeKT OuiiaH XU SPUNHA, KYWIH HUIIKOPUU MYXHUT XOCHI
KHUIaJad. ACOCIHM THAPOKCHIIAp XOCCATapUHU HaMOEH dTaau (MIIKOpJiapra MaHcyo);
KcwioTajgap OuiaaH HeWTpalllaHaaH, KUCIOTadu OKCHUJIap, O30H OWJIaH peakiusra
kupumaau. OJIMHULIN 63" 9, 67> 3, 707, 72%ra KapaHr.

Mr=102,48;, d=3,203; t.=382°C;

ks = 17942 282¢7)
1. RbOH-2H,0 = RbOH-H,0 + H,0 (47 — 54 °C, Bax.),
RbOH-H,0O = RbOH + H,O (300 °C, H, oxumua).
2. RbOH(cyromn.) + 6H,0 = [Rb(OH)g]" + OH".
3. RbOH + HCl(cyromn.) = RbCI + H,0,
2RbOH + HQSO4(CYIOJ'I.) = Rb,SO, + H,0,
RbOH + HNOg3(cyron.) = RbNO3 + H,0.
4. 4RbOH g + 30, = 4RbO;, + 2H,0 (450 °C),
4RbOH + 403 = 4Rb0O;3 + O, + 2H,0 (20 °C).
5. 2RbOH(KOHH) + CO, = Rb,CO3 + H,0.
6. RoOH ) —x=mem 5 4ARD (karoxn) + O,1 (aHox) + 2H,0.

70. Rb,CO3 — PYBUIMIT KAPBOHAT

Ok, uyrnanTupwiIrasia napyananany, gakatr mya CO, 60cuMu ocTHIa CYIOKJIaHaIH.
Xapo Hamu Ba CO; ra cerup. CyBna Xyjaa SXIIM SpUAIM (aHHOH OYHHMYa KyWIH
TUAPOJIU3IIAHAIN), KYUJIU HIIKOPUUA MYXHUT Xocui Kuiamau. Kucnoramap tabcupuaa
mapyanaHangd. AJIMalIMHAI peaknusapura kupumragy. Omuaanmm: 67% ° 69° ra
KapaHr.

Mr =230,94; teuo=873°C; ko =223, 3017,
1. Rb,CO5; = Rh,O + CO, (t > 900 °C, BaK.).
2. Rb,CO3:1,5H,0 = Rb,CO3 + 1,5H,0 (t > 190 OC).
3. Rb,COs(cyron.) + 12H,0 = 2[Rb(H,0)¢]" + CO4%,
CO5*> + H,0 F HCO; + OH"; pK, = 3,67.
4. Rb,CO3 + 2HC|(CYIOJ'I) = 2RbClI + COzT + H,0.
5. Rb,CO;3 + 2HCIO4(koH11., coByk) = 2RbCIO,4] + CO,1 + H,0.
6. Rb,CO; + H,O + CO, = 2RbHCO; (20 OC).
7. Rb,CO3 + Ca(OH),(tyitnaran) = 2RbOH + CaCOg;].

71. RoNO; — PYBUJIU HUTPAT

Ok, mapuamanmail CylOKJIaHaau, KU3IUPUII JaBOM OTTUPWITAHAA TapyajaHaIu.
CyBaa rxopu d3HIO-dQdexT OmnanH sxmu  dpuitan  (THIPOITM3ITAHMANTN).
Kputamnorugparnmap xocun Kunmaiiau. Kusgupunaranga Kywid —OKCUIJIOBYH.
Opurmana haxkat BOZOPOX aromiapu Owiad Kaiitapmiagn. Omummmu: 63°, 69° ra
KapaHr.
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Mr=147,47; d=3,11; tye=313°C; ks =535, 309¢7,

1. 2RbNO; = 2RbNO; + O, (540 — 880 °C).
2. RbNOg(CYIOJI) + 6H20 = [Rb(HgO)6]+ + NOg_ (pH 7)
3. RbNOgs(tyimnran) + (1 — 2)HNO;z(kon1r.) = RONO3+(1 — 2)HNO3| (20 °C).
4. RbNO; + 2H°(Zn, cyron. HCI) = RbNO, + H,0 (20 °C),
RbNO; + 8H%(Zn, korr. NaOH) = RbOH + 2H,0 + NH31 (20 °C).
5. RbNO3 + (NH,;).SO4 = Rb,SO,4 + 2N,0 + 4H,0 (300 — 350 °C).
6. RoNO3; + Pb = RbNO, + PbO (400 °C).

72. Rb,SO, — PYBUIMI CYJIb®AT

Ok, ydyBuaH, MNapyajaHMail CYyIOKJIaHaaud Ba KailHaiian. CyBaa sXimu 3puiiau
(rupponuznanmaiian). Kpucramnmorugpatnap Xocwsl —KWiIMaiav. AJIMalIMHUALL
peakrsuTapura Kupuragn. Omaanmn: 63° 7373, 74° ra kapanr.

Mr=267,00; d=3,613; teyex= 1066 °C; tey = 1700 °C;
ks = 48,20 75 0@,

1. Rb,SO4(cyron.) + 12H,0 = 2[Rb(H,0)e]* + SO4* (pH 7).
2. RngO4 + HQSO4(KOHH.) = 2RbHSO4
3. Rb,SO, + BaX; = BaSO4l + 2RbX X= Cl, OHi)

4, RngO4 + A|2(804)3 + 24H20 = 2{RbA|(SO4)212H20}l (a‘I‘II/IKTOIII).
73. RbCl — pyBuanil XJIOPU L

Ok, mapyananmai CyroKTaHaau Ba KahHaiau. KoHIeHTpiaHraH XJIOpU KUCIoTaaa
Ba cyBAa saxmu odpuiian (ruaponusnanmaiau). Kpucrammoruapatiap  XOCHI
kuiMaian.  Kydcw3  kaiitapyBuw.  AJIMAIIMHUINI  peaKUUsIapUra  KUPHIIAJIH.
Onunummy: 63% 10, 693, 704, 72°ra KapaHr.

ke =91,1%9 127,29

1. RbCl(cyton.) + 6H,0 = [Rb(H,0)q]"* + CI (DH 7).
2. 2RbC|(K) + H2804(KOHH.) = Rb,SO, + 2HC1T (KaffiH)
3. RbCl + RbHSO,4 = Rb,SO,4 + HCI (500 — 600 °C).

4, 10RbC|(K) + 8H2804(KOHI_[., I/ICCI/IK) + 2KMn04(K) = 5C|2T + 2MnSO4 + 5Rb,SO,4 +
K>SO, + 8H,0.

5. 2RbCI + H2[SﬂC|6] = sz[SﬂCle]l + 2HCI (STaHOJ'II[a).

6. 2RbCI + Hy[PtClg] = Rb[[PtClg]| + 2HCI (cyrom. HCI na).

7. 2RbCly —x=e= 5 2RDb (xaron) + Cly1 (aHOm).

8. 2RbCl + 2H,0 —=2rwers 5 H,1 (karon) + Cly1 (anon) + 2RbOH,

2RbCl gy —2xpore Howmone)  2Rb (katox) + ClyT (anox).

74. Rb,S — pyBUIMM CYJIb®U]]

Ok, napuananMmaii cyroknanaau. Tepmuk 6apkapop. CyBcus KykKyHCUMOH Rb,S Kypyk
xaBoga nupodop. CyBaa sxmu 3puiau (aHHOH OyMHYa Ky4diau TUIPOJIM3JIaHAN).
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Peaknusra KoOmwnuATIN, HaM XaBoja okcuanaHaau. Kyunu kucioranap Tabcupuia
napyana”Haau. Tunuk kantapyBuu. OnuHummu: 63 " 64°ra Kapasr.

Mr =203,00; d=2,912; t..=530°C.
1. Rb,S-4H,0 = Rb,S + 4H,0 (200 °C, Bak.).
2. Rb,S(cyron.) + 12H,0 = 2[Rb(H,0)s]* + S%,
S* +H,0 FHS + OH"; pK,=1,09.
3. Rb,S + 2HCl(cyron.) = 2RbCI + H,S1.
4. Rb,S + 3H,SO4(xon1.) = 2RbHSO,4 + SO,1 + S| + 2H,0.
5. RbyS,p) —2ebr CROM 5 S(komutonn), Rb2(Sy), RD2SOsS.
6. szS(K) + 20, = Rh,SO, (t > 500 OC).
7. Rb2Si,p) + (N —1)S = Rby(Sy) (xaita., n =2, 3, 5).
8. Rb,S + H,S(ryiinnran) = 2RbHS.

E3UN. ®PPAHIIUI

o

Cs =55

132,9055

6s!

7s!

75. Cs — IE3UI

Wmkopuit Metamt. OK (KeCHMU — OYHK-CAPHK), FOMIIIOK, *Yy/Ja OCOH CYIOKJIaHyBYaH.
Ie3uit Oyrmapu smmwi-kyK panrra Oysuirad. Cyrook amMmuakaa (TYK-KYK SpUTMa),
CsOH cyxmaamacuga KuMEBUU dpuiiau. Peakmusra yTa KOOWIUATIH, Ky4iad
KalTapyBud; XaBO KHCIOPOJW, CYB, CYIOJITUPWITAH KHCJIOTAJIap, MeTajliMaciap,
aMMHMaK, BOJOPO/ CyJIbpuI OMIaH peakiusara KHpUInaIu.

Azor OunaH TabcupiammManau. @akar napadguH €Ku BazeIMH MOWHU KaTJaMH
octuaa aximu cakiaaHaad. Cumo0 OmimaH amanbrama Xocwin Kwiaad. ['a3 ropenkacu
aJlaHTaCUHU KYK paHrra oysiau. OIuHUIIN: 771, 816, 85° ra KapaHr.

Mr =132,905; dg =1873; dg= 1,841@9:

teyiox = 28,7 °C;  tiaim = 667,6 °C;
1. 2Cs + 2H,0 = 2CsOH + H,1.
2. 2Cs + 2HCl(cyromn.) = 2CsCl + H,1.
3. 8Cs + 6H,S0,(cyrom., coByk) = 4Cs,SO4 + SO,1 + S| + 6H,0 (H,S xymumyacn),
21Cs + 26HN03(CYIOJI., COBYK) = 21CsNO; + NOT + NzOT + NoT + 13H,0.

4. 2Cs + 2CsOH = 2Cs,0 + Hy1 (300 — 350 °C).
5.2Cs + H, = 2CsH (300 — 350 °C, p).
6. Cs + Oy(xaBo) = CsO, (énmupun).
7.4Cs + O, = 2Cs,0 (coByka),
Cs —22 5 Cs,0,] —22:" 5 CsO,| (— 50 °C, cytok NH; z1a).
8.4Cs + O, + 2H,0 = 4CsOH.

9.2Cs + E; = 2CsE (20°C,E=F, Cl, Br, I).
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10. 2Cs + S = Cs,S (100 — 130 °C).

11. 2Cs + 2H,S(ty#unran) = 2CsHS | + Hp1t (6en3zomma).
12. 2Cs + 6NH3) = 2CsNH; + H; (30 —45 °C).
13. Cs + 6NHa = [CS(NHa)e] (T9&-K5K) [ 40 °C],
[CS(N H3)6] + nNHg(C) F [CS(N H3)6]+ + e ‘nNH;.

14. 4Cs + 3Si0; = 2Cs,SiO3 + Si (t>300 °C).

76. CsH — 1E3U r/UaPUL

Ox. Kwusgupunranna mnapuanaHagu, wmyn H; Oocumu ocTuaa mnapyanaHMai
cytoknanaau. Kyuin kaidtapyBuu, CyB, KUCIOTaJIap, aMMHAK, KUCIOPOA, XJIOp OuilaH
peaknusra kupumaad. OIuHAIIN: 75° ra KapaHr.

Mr=133,91;, d=3,41;, tu0x =400 °C (p).
1. 2CsH=2Cs + H; (t>200 °C).
2. CsH + H,O = CsOH + Ha1.
3. CsH + HCl(cyro:m.) = CsCI + H,1.

4. 2CsH + O, = 2CsOH (t > 200 °C).
5. CsH + Cl, = CsCl + HCI (400 °C),
2CsH + 2S = Cs,S + H,S (300 — 350 °C).
6. CsH + NHg() = CSNH, + Hy1 (350 °C).

77. Cs,0O — E3UI OKCH/L

Capruni-Ku3ui, KU3AUpHUITaHja nactinad TYK-KM3WI Oynmamu, cYHTpa KOpanuo
Konmaau. Bakyymna yuysuan. Epyrnukka cesrup (Kopasau Ba mapuanaHanu). Kypyk
TO3a XaBoja Oapkapop. AcocCiH XoccajJapHH HaMOEH 3Tajad, CyB (Ky4ad HIIKOPHIMA
SpUTMa XOCHJ OYIiaau), KUCIOTalap, KCHJIOTAIH OKCHIJIAP, CYIOK aMMHaK OuWiIaH
MIUAIATIN peakuusra kupumaad. OJIMHUIIN: 757, 79' ra KapaHr.

Mr=281,81; d=4,68 tue =490 °C (p).
1. 2Cs,0 = Cs,0, + 2Cs (300 — 500 °C).
2. Cs,0 + H,0 = 2CsOH.
3. Cs,0 + 2HCl(cyron.) = 2CsCl + H;0.
4, Cs,0 + COZ(HaM) = Cs,C0O3, Cs,0 + H,O +2C0O, = 2CsHCO4 (20 OC).

5. Cs;0 + NHjzg — 5 CsNH,| + CsOH (- 50 °C).
78. Cs,0, — HE3UM IEPOKCH /L

Ok (CsO, kymumuacu OunaH — capuk). TepMuK Oapkapop, KywWwId KU3IUPHITAHIIA
CYIOKJIaHAJ¥M Ba MapyajiaHaau. XaBo kuciopoaura yta cesrup, CO, Ba HAMHH FOTa/IH.
CyB, xucnoramap TabCUpHAAa TYNMHUK mapyananaan. OKCHITaHUII-KalTapUIIHIIL
XoccajgapuHu HaMOEH 3Taau. OJUHUIIN: 757, 79' ra KapaHr.

Mr=297,81;, d=4,74; t0=594°C.
1. 2Cs,0, = 2Cs,0 + O3 (640 — 980 °C).
2. Csy0, + 2H,0 = 2CsOH + H,0; (0 °C),
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2Cs,0, + ZHZO(I/ICCI/IK) = 4CsOH + OgT

3. Cs,0, + 2HCl(cyrom., coByk) = 2CsCl + H,0,.

4, 2Cs,0, + 2H2804(CYIOJI., I/ICCI/IK) = 2Cs,S0O4 + 2H,0 + OQT

5. Cs,0; + O,(xaBo) = 2CsO;, (20 °C).
6. 2Cs,0, + 2C0O, = 2Cs,CO3 + O,, Cs,0, + CO = Cs,CO4 (20 OC).
7. 5Cs,0, + 8H2804(CYIOJ'I.) + 2CsMnQ, = 502T + 2MnSO, + 6Cs,S0O,4 + 8H,0.

79. CsO, — IE3UI1 CYIIEPOKCH T

Tyk-capuK, KH3IMpHITaHIa CYIOKJIaHMai mnapuananamd, myn O, GocuMu ocTHIa
cynanaau. Mo tysumumra sra (Cs)(0;,). Cys, KucnoTanzap, 030H, YIIepOa MOHO-
Ba JIMOKCHJ, aMMHaK OWiaH MWIJATIA peaknusra kupumaav. Kyma Kydwin
okcrmroan. Omuamum: 75, 81° ra kapanr.

Mr = 164,90; d=3,80; teuox =515 °C ().
400-640°C (-O,) 640-980°C (-0,)

1. CsO, > Cs,0, > Cs,0.

2. 2CsO; + H,0 = CsOH + CsHOy(,p) + O3 (0 °C).
2CsHOy(,p) ——> 2CsOH + 0,1 (20 °C),
3. 4CsO; + 2H,0(uccuk) = 4CsOH + 30,1.

4. 2CsO, + 2HCl(cyrom., coByk) = 2CsCl + H,0, + O,1.

5. 2CsO; + 2H,S04(cyBcus) = 2CsHSO, + O31 + H,0O (20 °C).
6. CsO, + O3=CsO; + O, (20 OC).
7.2CsO, + 2NH; —— 2CsOH + N, + 2H,0 (20 °C).
8. 4CsO; + 2C0O,(nam) = 2Cs,CO3 + 30, (20 °C),
2CsO, + CO = Cs,CO3 + O, (30 — 40 °C).

80. CsO3; — E3UI O30HUL

Bapranmok-km3mi. KOz Ba RbO3; xypa Oapkapop, Vypraya Ka3IHpHITaHIa
napuananagy. Mon tysunmumra sra (Cs')(Oz). Cys, kucioranap, OATHHTYTYPT OHIaH
MUAIATIN peakuusra kupumaan. Kyjna Ky4id oKCuioBdu. OJIMHUIIN: 796, 81 ra
KapaHr.

Mr =180,90; d=3,19;

1. 2CsO3 = 2Cs0O, + O, (70— 100 °C).
2. 4CsO3 + 2H,0 = 4CsOH + 50,71 (OH° pagukammap Kymmvaac).
3. 4CsO3 + 4HCl(cyrom., coByk) = 4CsCl + 50,1 + 2H,0,

2CsO3 + 4HCI (cyrom., uccuk) = 2CsCl + Cl,1 + 2H,0.

4, 4CsO; + HzO(HaM) + 3C0O, = Cs,CO5 + 2CsHCO3 + 502T (20 OC).
5. 6Cs0O3 + 5S = Cs,S0,4 + 2Cs,5,04 (30-40°C).
6. CsO3 + 2NH3(C) F NH;40;5 + CsNH» (— 50 OC).
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81. CsOH — 1E3uM rTMAPOKCH]]

Ok, mapuananmail cyrokiaHaau, yayBuad. CyBna 1okopu 3k30-3¢ (et OuiaH sXiu
SPUNAMN, KYyYJIU HIIKOPUM MYXUT 70CWI KWIagu. ACOC XOCCAlapUHU HAMOEH 3TaJIH
(umkopsapra MaHcy0), KuUcIOTanap OWilaH HEUTpalllaHaId, KUCIOTaIU OKCHUJIap,
KHUCJIOPOJI, 030H OuWJiaH peakuusira kupumaan. OIUHUIIN: 7 5t 8, 772, 827, 843, 85° ra
KApaHr.

Mr=149,91; d=3,675(kp); teyox = 346 °C; ks =385,6", 303,

1. CsOH-H,0 = CsOH + H,0 (300 °C, H; okumua).
2. CsOH(cyton.) + 6H,0 = [Cs(H,0)s]" + OH".

3. CsOH + HCl(cyromn.) = CsCl + H,0,

2CsOH + H,SO4(cyrom.) = Cs,SO4 + 2H,0,

CsOH + HNOgs(cyron.) = CsNO3 + H,0.

4. 4CsOH g + 30, = 4CsO; + 2H,0 (400 °C).
4CsOH + 405 = 4CsO5 + O, + 2H,0 (20 °C).
5. 2CsOH(komir.) + CO, = Cs,CO;3 + H,0.

6. 4CsOH( —xmem 5 ACs (katox) + O,1 (anon) + 2H0.

82. Cs,CO3; — IE3UI KAPBOHAT

Ok, uyrnantupwiranaa napuananaau, mya CO, 60cuMH ocTHA CYIOKJIaHaau. XaBo
Hamu Ba CO; ra cesrup. CyBma Kyaa SXIIA SPUNAIM (aHUOH OyiWYa KywIH
TUAPOJIU3IIAHA M), KYUJId HIIKOPUUA MYXHUT xocun Kuiamau. Kucnoramap tabcupuna
nmapyanaHand. AJMAIIMHAII peakumsuiapura kupumamd. Onummmm: 77%, 81° ra
KapaHr.

Mr = 325,82, toyox =793 °C (p); ks = 308,37, 347,

1. Cs,CO3 = Cs,0 + CO, (620 — 1000 °C, Bak.).
2. Cs,C0O3:3,5H,0 = Cs,CO3 + 3,5H,0 (150 - 160 OC).
3. Cs,COs(cyron.) + 12H,0 = 2[Cs(H,0)s]* + CO5*,

CO5*> + H,0 F HCO; + OH™; pK, = 3,67.

4. Cs,CO; + 2HCl(cyrom.) = 2CsCl + CO,1 + H,0.

5. Cs,CO3(tyiinaran) + 2HCIO4(koH11., coByk) = 2CsClO,] + CO,1 + H,0.

6. Cs,CO3 + H,0O + CO, = 2CsHCO4 (20 °C).
7. Cs,CO;3 + Ca(OH),(ryiinaran) = 2CSOH + CaCOg|.

83. CsNO3; —IIE3U1 HUTPAT

Ok, mapuamanmail CylOKJIaHaaW, KU3IUPUII JaBOM OTTUPWITAHAA TapyajaHaIf.
CyBaa sHpmo-3¢dekr Owran sxmm dSpuiian (ruaponu3inanMaiiou). Kpucramio-
uaaTIap XOCHWJ KUJIMAaMIH. KH3anHnraHna KyWIN OKCH/IJIOBHH. Oputmana dakat
BOJIOpOJ aTomiiapu Ouiian KauTapuiaan. OJIMHUIIN: 75°% 81°ra KapaHr.

Mr=194,91; d=3685 tuyo =414 °C; k, = 23,09, 134®,
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1. 2CsNO3 = 2CsNO; + O, (585 -850 °C).

2. CsNOs(cyrom.) + 6H,0 = [Cs(H,0)s]* + NO3~ (pH 7).
3. CsNOg(tyitnaran) + (1 — 2)HNO;3(kon1r.) = CSNO3+(1 — 2)HNO3)| (20 °C).
4. CsNO; + 2H°(Zn, cyron. HCI) = CsNO, + H,0 (20 °C),
CsNO; + 8H%(Zn, korr. NaOH) = NHst + 2H,0 + CsOH (Kaifn.).
5. 2CsNO; + (NH4);S0, = Cs,SO, + 2N,0 + 4H,0 (350 °C).
6. CsNO; + Pb = CsNO, + PbO (400 °C).

84. Cs,SO4 — HE3UM CYJb®PAT

Ok, yuyuaH, mHapyamaHMail cyloknaHagu. CyBjaa SXIIH SpUAIM (rumponuznan-
Maiin). Kpncmnnomnpamag) Xocut KUIMaian. AJIMalIMHHIN peaklusIapura
kupumand. Onuammm: 75°, 81°, 86° ra kapanr.

Mr=361,87, d=4,243; tuye=1019°C; ks=178,7%%, 210,3%,

1. Cs,S04(cyron.) + 12H,0 = 2[Cs(H,0)s]” + SO4* (pH 7).
2. CSZSO4(K) + HQSO4(KOHII.) = 2CsHSO,.

3. Cs,S0O,4 + BaX, = BaSO4l +2CsX (X =CI, OHi)

4. Cs,S04 + Al (SOy)3 + 24H,0 = 2{CsAI(SO,), 12H,0} | (ayuukroir).

85. CsCl — uEg3ui XJIOPU

Ok, mapyajaHMail CyrOKJIaHaJW Ba KaWHalgu. CYBI[a XA SpUNAN (THAPOITU3-
JTaHMalIn). KpI/ICTaJIJIOPI/II[paTJIap xocunl KuiaMmaiau. KoHIeHTpiaHTaH XJIopuna
KHCJIOTaga 3pI/II/II[I/I qucm KaHTapquI/I AJMAIIMHUII peaKIUsIIapura KAPHUILAIHN.
Onunummy: 75% 81 82 84°% ra KapaHr.

Mr=168,36; d=3,988; te.=1302°C; ks=186,5%, 2507,

1. CsCl(cyton.) + 6H;0 = [Cs(H,0)]* + CI (DH 7).
2. 2CSC|(K) + H2804(KOHH.) = Cs,S0O,4 + 2HC1T (KaffiH)
3. CsCl + CsHSO,4 = Cs,S0,4 + HCI (550 — 700 °C).

4. 10CsClI + 8H2804(KOHH., I/ICCI/IK) + 2KMnQO, = 5C|2T + 2MnSO,4 + K,SO,4 + +
5Cs,S0O, + 8H,0.

5. 2CsCl + H2[SﬂC|6] = CSz[SnC|6]l + 2HCI (KOHI_I. HCI z[a).
6. 3CsCl + 2H[SBCI,] = Cso[Sb,Cla]| + 2HCI (xomt. HCI 1),
7. 2CsCl + H2[PtC|6] = CSz[PtC|6]l + 2HCI (CYIOJ'I. HCI z[a).

8. 2CsCl gy —x2= 5 2Cs (xatox) + Cly1 (aHOR).
9. 2CsCl + 2H,0 —2xoms s H,1 (katon) + Cly1 (anon) + 2CsOH,
2CsClyp) —2eo22 5 2Cs (katon) + Cly1 (anoq).

86. Cs,S — E3UI CYJIb®U ]

Ok, TEPMHK 6apkapop. CyBcu3 kykyHcuMoH Cs,S Kypyk xaBoma mupodop. Cysaa
XU SPUAAN (AHUOH OYirYa KywIn rupoin3iaHaau). Peakiusira KOOUIUATIN, HAM
XO0JaTJa XaBO KHUCIOpOAM OWIIaH OKCHUJJIAHAAH, OJITUHTYTYPTHU 6I/IpI/IKTI/Ipa 178
Kucnoranap tabcupuaa napuananaau. Tunuk KautapyBuu. OJIMHUIIN: 75%, 76
KapaHr. Mr = 297,88.
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1. Cs,S-4H,0 = Cs,S + 4H,0 (150 °C, Bak.).
2. Cs,S(cyron.) + 12H,0 = 2[Cs(H,0)e]* + S*,

S* +H,0 FHS + OH"; pK,=1,09.

3. Cs,S + 2HCl(cyromn.) = 2CsCl + H,S1.

4, Cs,S + 3H2804(KOHH.) = 2CsHSO, + Sl + SOZT + 2H,0.

5. CsS(yp) —2txmen LG 5 S(kosutonn), Csy(Sy), Cs2S03S.

6. CSzS(K) + 20, = Cs,S04 (t > 500 OC).
7. CS2Spp) + (N —1)S = Csy(Sy) [xaiin.].
8. Cs,S + HyS(ryiiunran) = 2CsHS.

87. Cs(Sn) — HE3UMI MOJIMCYJIb®UITAP(2-)

Csz(Sn) (n = 2, 3, 5, 6) apanammacu caprum-kyurup. bapua Csy(S,) nmap xyna
KaTTHK, TMapyajaHMail CYIOKJIaHaad, CYyIOKJIaHMalapd — KOpaMTHpP-KUTappaHT
XapakaT4aH CYHOKIHKIap. TepMuk OapKapopiMK N HUHT OPTUIIM OWJIAH Macasiu.
CyBaa sxumm spuiinu, anuoHn Oyiinya (Cs;S OumnaH Takkociaranjga) KaM Japacajaa
THIIPOJIM3IaHaIM, DpPUTMA TYK-CApUK paHrra Oysutamu. XaBojaa OKCHIJIaHAIM,
KHCJIOTaNap Tabcupuaa npavainaHagan. OKCHIJOBUMIMK Tabcupura sra. OJUHHININ:
86> " ra Kapasr.

Csy(Sy); Mr=329,94; t .
Csy(S3); Mr=362,01; teye. =217 °C.
CSZ(SE,); Mr =426,14; t
CSz(Se); Mr =458,21; t
1. Csy(Sy) = Cs,S + (n—1)S (t> 600 °C).
2. Csy(Sn)[cyron.] + 12H,0 = 2[Cs(H,0)e]" + Sn%,
S.> +H,0 FHS, + OH"; pK,=8,30 (n=5).

3. Csy(Sp) + 2HCl(cyrom.) = 2CsCl + H,ST + (n— 1)S| (20 °C),
Cs2(Sn) + 2HCI(komnir.) = 2CsCl + H,S (15 °C).
4. 2Cs,(Sp) + 2H,0(coByk) + O, = 2nS(xomnounn) + 4CsOH (épyrmuka).

88. Fr — oPAHIIN T

Nmkopuit Mmetai. OK, )KyJla OCOH CyIOKJIaHyBYaH. PaquoaKkTus, 2BFr Y30TONMHUHT
SApUM EMHUPUIIUII AaBpu 22 MuH. bapua metaniap opacuaa peakimoH KOOWIMSTH YHT
IOKOpH, KUMEBUI TaOMaTH Ie3Midra yxmmami. XaBoaa OKCHJT map1a OvIaH KOTIaHa M.
Kyunmu xaiitapyBun, CyB Ba KUCTIOTalap OWIaH MMIJATIM pPEAKIUSATa KUPHUIIHO,
BOJOPOJHH aXkpaTaiau. FI™ KaTHOHM CyBIHM dpHTMana panrcus. Ep mutocdepacuna
ypaH Ba AaKTUHUHWHUHT PAJAMOAKTUB MapyaJlaHUIIWIAH Xocwi Oynaau. Ypad
SIPOCUHH MPOTOHJIAP OWIaH €K paluii SIPOCHHHU HEUTpOHIap Omnan 6oMOapaAuMOH
k6 cuHTe3naHaau. Rb Ba CS HUHT Terummm kaM >pyBYaH Ty3JIapu OWIaH
oupranmukaa aykrupun meronu ounan FrClO, Ba Fry[PtClg] Oupuxmanapu onuHras.
Mr =223,020; d=2,3+25; tyox=21°C; tem =660 °C.
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Konupos Opudixkon lHlapunosny
AKanunos Adayxanuni
AxmepoB Kyapat AxmepoBu4

AHOPT'AHUK MOJIAJIAPHUHT
OU3NKABUM BA KUMEBUUN XOCCAJIAPU

Ddusnyeckue U XMMHYECKHUe CBOMCTBA HEOPraHMYeCKUX BellecTB
Onuit YKyB IOpTIapU YUyH VKYB-yCIyOul Kyianma
VYyebHo-MeTOo1Mueckoe rmocodue it BY308B

VY36ek Tunuaa — Ha y30ekckoM si3bIke

Mansumumus: Tomrkent maxpu X.A6aymiaes kygacu 41-yit, TKTU EMUOBT
dakynpreTn «YMymuii kumé» kadeapacu, e-mail: ogsh@bk.ru
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