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NEPEAMOBA

IOHi npyasil

Bu ycminrzao saBepinay HaBYaHHS B OCHOBHI IITKOJIi i, MaOyTh, yKe BU-
3HAUUJINCD, 3a AKUM HAIIPSIMOM IIPOJOBIKYBATH HABUYAHHS y CTAPIIill IITKO-
JIi, BUBHAUUJIU U CBOE CTABJIEHH 0 XiMil IK HaBUAJIBHOT'O IPEeIMeTA.

fAximo Bu MaeTe OaykaHHA obpaTum MainOyTHIO IIpodeciio, moB’sA3aHy 3
BUKOPHUCTAHHAM XiMiUYHUX 3HAHb, BiiTaK oOMpaeTe NIeBHUHN XiMiUYHUHA IPO-
¢ink — Giosoro-ximiuHM, XiMiKO-TexXHOJOTIUHNI, aTPOXiMiUHM TOIIO, TO
el mMiAPpyYHUK caMe JJsd Bac. ¥ HbOMY PO3KPUBAIOTHCA BiOMOCTI PO Xi-
MiuHi eTeMeHTH Ta iXHi crmonyKu Ha mpodiabHOMY piBHi. [Ipu npomy 3miti-
CHIOETBHCA OIIOpa Ha 3araJibHOTEOPETUYHI 3HAHHS, AKUX BU HAOyJIU i yac
BUBYEHHA XiMil B OCHOBHIiH IITKOJTi.

OpHaK IUX 3HAHb HEJOCTATHBLO, IITO0 IyimOIlle IIi3HaTH 0COOJMBOCTI Xi-
MiYHUX eJJeMeHTIiB Ta IXHiX CIIOJIYK, 3pO3yMiTH I TOACHUTH 3aJI€KHICTh MiK
CKJIaJloM, OyIOBOIO, BJIACTUBOCTSMU, 3aCTOCYBaHHAM i crrocobamMu [o0yBaH-
HS HaliBaKJIUBIINMmx peuoBuH. Tomy Kypc ximii 10 Kjacy moumHaeThCA 3
TMIOBTOPEHHS OCHOBHUX TEOPETUUHUX MUTAHDb, IKi BUBUAJIUCA Y HOMEePeIHIX
KJIacaX, X 3MiCT OTJINOJIIOETHCS, & 00CAT — 30iJIBIITYETHCA.

OcobnuBa yBara B HiJpyYHUKY NPUIINAETbCA Ximii egemeHTiB, poJri
eJIeMEeHTiB Ta IX CIIOJYK Yy 3[J0POB’i JIIOAUHU Ta MaTepiaJbHOMY JKHUTTi CycC-
nigbeTBa. 1i nuTaHHA PO3IJIALAIOTHCS IIPAKTUYHO B KOKHOMY posairi. IIpo
I00yBaHHS Ba'KJUBUX AJIA PO3BUTKY CYCHIJBHOTO T'OCIIOAAPCTBA PEUOBUH
BU JisHAeTeCh 3 OKpeMoro posainy «IIpomMucioBe BUPOOHUIITBO HAWBAMKIIU-
BillIMX HEOPTaHIUHUX PEUOBUH», A€ MPUMIISEThCA yBara ii 0XOpoHi HaBKO-
JUITHBOTO CEPEIOBUIIA Biji 3a0pyIHEHHA IPOMUCIOBUMY BUKUTAMMU.

OpuuM i3 HAWCYTTEBIINX UYMHHUKIB, IO 3a0€3IIeUyIOTh YCIIiX y 3a-
CBOEHHI HABUAJBLHOTO MaTepiaJjy, € caMocTiiiHa poboTa, mepenycim pobora
3 migpyuHukKoMm. BigTax HaramaemMo BaM, SK caMe IIOTPiOHO mpaIifjoBaTH 3
OiIPYYHUKOM.



AKKOPUCTYBATUCA NIAPYYHUKOM

1. HaBuasnbHUiT MaTepiai, BUKJIaAeHn# y naparpadi, Kpale BUBYATH y ABa
eranu. Ilix yac mepIoro YNTaHHSA CTBOPIOETHCA 3arajibHe YABJIEHHS IIPO 3MicT i
3’ SCOBYETHCA, 1110 HE3PO3yMijo y TeKcTi. [IoBTOpHE UNTaHHS JOIOMOKEe 3PO3yMi-
TH CyTh INTAHHSA, TEOPETUUHI ITOJIOKEHHS, PIBHAHHSA XiMiUHIX peaKIIii ToIo.

2. Ximiunuii eleMeHT, 1110 BUBUAETHCS, XapaKTePU3yiiTe Y IIeBHOMY II0-
PAOKY, HATPUKJIAM 3a TAKUM IIJIAHOM:

e CHMBOJI i Ha3Ba eJieMeHTa, MOro BiIHOCHA aTOMHA Maca, Miciie y mepi-
OQUYHINA cucTeMi;

e OymoBa aTroma: 3apsaj AApa, 3arajbHa KiJIbKiCTh €JIeKTPOHIB, KiJb-
KiCTh €JIeKTPOHHUX ITapiB, HYKJIOHHE YHCJIO;
eJIEKTPOHHA KoH(Iirypallis aroma i rpadiuna eareKTporHa (hopmy.aa;
MOJKJIMBI CTYIIeHi OKMCHEHHS eJIEMEeHTa;
dopmysa HAWBUIIOTO OKCUAY Ta TiApaTy OKCHUIY, iX BJIACTHUBOCTI,
PiBHAHHS peakIliii, 110 OiATBEPAKYIOTh XapaKTep BJIACTUBOCTEH;

® MOJKJIMBICTh YTBOPEHHA JIETKOI cmosyku 3 ['imporeHom, (opmyaa
i€l CIIOJIYKH i CTYMiHb OKMCHEHHS eJIeMeHTa B Hilf;

e TIOIIUPEHHSA eJieMeHTa y IIPHUPOAi, BijoMi BaM IOT0 aJIOTPOHHI
monudikarii.

3. PeuoBuny mpocty (a00 CKJIALHY) TAKOMK XapaKTepU3ynTe 3a IeBHUM
ILJIaHOM:

Ha3Ba PeUOBUHU, XiMiuHa (hopmy.aa;

BilHOCHA MOJIeKyJasApHA ((popMyJIbHA) Maca;
CTPYKTYpPHA Ta eJIEKTPOHHA (DOPMYJIH (e MOKJINBO);
TUII XiMiYHOTO 3B’ A3KY;

BUJI KPUCTAJIIUHUX I'PATOK (7€ MOKJINBO);

(isuuHi BJIaCTHUBOCTI;

IToOyBaHHSA B JabopaTopii Ta IIPOMMCJIOBOCTI;
xXimMiuHi BJaacTUBOCTI;

3aCTOCYBaHHS PEUOBUHU;

BILIMB HA 340POB’ s JIOAUHU i JOBKiIIA.

4. Hanpukiaili KosxkHoro maparpadga HaBOAATLCSA 3aBAAaHHS (3alINTAHHS,
BIOpaBu, TecTH, 3amadi). Hamaraiirecsa BUKOHyBaTH AKoMora OijibIle 3 HUX,
11e JOTIOMOKe BaM KOHTPOJIIOBATU CBOI 3HAHHSA i CIIPUATHME KPaIlloMy 3aCBO-
€HHIO i IPAaKTUYHOMY 3aCTOCYBaHHIO MaTepiany. IIpaBuibHiCTh BUKOHAHHSA
MOJKHA MepeBipuTHy 3a BiATIOBiAAMY, HaBeJeHNMHU HATIPUKIHIT TiApyUYHTKA.

5. Hespoaymisi B TeKcTi cjoBa 3’sCOBYHTe 3a HOIOMOTH TJIyMauHOTO
CJIOBHUKA.

6. Ax1mo Bam Tpeba 1oCch IPUTaZaTh a00 TOBTOPUTHU PaHillle BUBUEHUH
MarTepiaj, CKOpUcTanTecsa IpeIMeTHIM IIOKAKUYNKOM, TAKOMK PO3MIiIIeHNM
HaAOPUKIHIT TigpyYHUKA.

7. Ilam’ araiiTe, TiApyYHUK — He €AUHE JKepeJio Ximiunoi indopmarrii.
Mg posmupenHsa i moryimbaeHHA 3HAHD YUTANTE JOJATKOBY JiTEpaTypy 3
Ximii, ARy TOpeKOMEHAy€E BUNTEb.

¥YcnixiB BaM y HaBUYaHHi!
AsTopnu



NMPABWJIA NOBEAIHKU B KABIHETI XIMII

YuHni 30008’ a3amHi:

1. BxoauTu no kabinmeTy ximii i 1a60paHTCHKOI TiIBKY 3 JO3BOJIY BUMTEJI.

2. BxoauTtu 10 KabiHeTy a00 BUXOAUTH 3 HHOT'O CIOKiiiHO, abu HeHapo-
KOM He IIePeKNHYTU XiMidYHOT'0 MOCYAY, IPUJIALLI UM CKJIAHOK 3 peaKTHBa-
MH, III0 CTOATH HA CTOJIAaX.

3. 3alimaTu B KabiHeTi 3aBK AU O He I Te caMe poboue Miciie, He Iepexo-
IUTHU Ha iHIITe Miciie 6e3 J03BOJY BUNTEI.

4. ITlinTpuMyBaTH YHUCTOTY i MOPALOK HA CBOEMY POOOUOMY MicCIli, MUTU
3a co0010 XiMiuHMH ToCyA.

5. ITixg uac po60oTH He TPUMATHU Ha JIAOOPATOPHOMY CTOJIi HiuoT0 3aiiBOIO,
KpiM migpyuyHuKa, 30ipHUKa 3aJa4, JOBiAHIKA, 30IINTA i MMCHMOBOIO IPHU-
Jangasd, IMoAeHHUKA.

6. Yci mociiny BUKOHYBaTH CaAaMOCTIiHiHO, KpiM TUX, AKi (3a BKas3iBKOIO
BUHUTEJIA) BUKOHYIOThCA IapaMu abo rpynaMu 3 3 — 4 yuHiB.

7. He mounHaTu pob0oTy, JOKM He IIePEBipeHo, UM € Bce HeoOXigHe IJIs Jo-
CJIiAiB, 1 He IPOAYMAHO IIOCJIiJOBHICTh BUKOHAHHSA KOMKHOIO 3 HIX.

8. IIpamoBaTu cugAun, MIBUAKO, OTHAK 0e3 3aiiB0oi KBaIlJIMBOCTI, ITIiJ Uac
POOOTH JOTPUMYBATUCS THIIII.

9. 3anucyBaTu B 30IIMUTI XiJi BUKOHAHHS POOOTH, CIIOCTEPEKEeHHs, PiB-
HAHHS peakiliii, poOUTU BUCHOBKH OAPAa3y IIicJda 3aKiHUeHHA JOCTILY.

10. I6aiiiuBO cTaBUTUCA A0 00JIafHAHHA KabiHeTy.

11. TorpumyBaTucA IIPaBUJ KOPUCTYBAHHA BOJOIPOBOIOM, TIas3oM,
€JIeKTPUUYHUM CTPYMOM, He BiIKpMBATH KpPaHU 1 He BMUKATU €JeKTPUUHIL
npuaanu 6e3 moTpedu.

12. TorpumyBaTucA MpaBUJ HArpiBaHHs, ITOBOMKEHHA 3 PeaKTUBaAMU,
xXiMiYHMM TOCymOM, JJabopaTOPHUM OOJIafHAHHAM. SHATH 3aIl00iKHi 3ax0-
Iu 1Iig yac poboTu B KabiHeTi ximii.

13. 3HaTu posMmileHHS B KabiHeTi aTeuKu, IPOTUIOXKEKHIX 3aCc00iB i
BMiTH HUMU KOPUCTYBATHCH.



NMPABWJIA BE3NEKU NI YAC POBOTU
B KABIHETI XIMII

1. IIpairtoiiTe B KabiHeTi Ximii 060B’A3K0OBO B XaJjiaTi.

2. Bynbpre MakcUMaJIbHO O0EPEKHUMU IIiJ] YaC BUKOHAHHA OyIb-IKUX
mpakTuuHUX pobit. [Tam’araiite, 1110 HeOXalHiCTh, HEYBaKHiCTh, HE0Oi3HA-
HiCTh 3 IEBHUMU BJIACTUBOCTAMU PEYOBUH, 3 AKUMU IIPOBOJUTHCA PobOTa,
MOKYTb COPUUMHUTY HEIIACHUH BUIIaI0K.

3. BukomnyiiTe juitie Ti XxiMmiuHi gocaigu, AKi y3rogiKeHo 3 yUuTeJIeM, il
oro Harasagom abo JabopaHTa.

4. YBayKHO UMUTaliTe ETUKETKY Ha MOCYAWHI 3 PEYOBUHOIO, AKY BUKOPHU-
CTOBYETE IIiJ yac mociay. BiZKpuBIIu mocyquHy, TPoOKY (KOPOK) KJIaIiTh
Ha JabopaTopHUii CTiI He 60KOM, a TaK, IK 300pakeHo Ha MaJi. 1.

5. PeaxTuBu nya mociimiB 6epiTh awuiiie y Takiii KiJIbKocTi, sKa 3a3Ha-
yeHa B iHCTPYKITii.

6. k1o B iHCTPYKILii He 3a3HAYEHO Macy uu 00’€M pPeakKTUBY, TO CyXOi
PEeYOBUHH CJIiJ OpaTu Taky KiJbKicTh, 11100 BOHA MOKPUBAaJIa JIUIIe JHO IPO-
0ipku, a po3unHy — He GinbIe '/, ii 06’emy.

7. Hapgnuiioxk peakTuUBY B KOJHOMY pasi He ayimBaiiTe (He 3cumaiiTe)
3HOBY B IIOCYIUHY, N BiH 36epiraBcdA. 3nuBaTu (3cUIIaTi) PEaKTUB MOKHA
JIVIIIIE B CIIeI[iaJIbHi CKIITHKN.

8. HanuBarouu pO3UYuH, TOCYANHY 3 PEAKTUBOM OEPiTh TaK, 11100 eTUKETKA
OyJia B moJioHi. 3HiMaliTe KPAILTIo 3 ITUNKY TocyuHM (MaJ. 2), 60 piguHa cTi-
KaTuMe II0 CKJY, IICyBaTUMe eTUKETKY, MOKe MMOIITKOAUTH IITKipy PYK.

9. ITocyauny, 3 AK0i OpaJsiu peaKTuB, 0pa3y 3aKkpuiiTe KOPKOM i mocTaB-
Te Ha MicIle.

10. Ilix yac HarpiBaHHA PO3YMHY B IIPOOIPIi KOPUCTYHTECS TPUMAaUEM.
VYBayKHO CTEKTe 3a TUM, 11100 OTBip IpoOipKu OyB CIpAMOBaHUIA Bij Bac ta

Man. 1. Tak noTpibHO cTaBUTK NPOOKY, BiAKPMBLUN Man. 2. 3HiMaHHsA Kpani piguHu
CKIISHKY 3 peakTMBOM 3 LUNIAKW NOCYAVHN



OTOUYIOUNX, OCKIiJIbBKM BHACJIIOK
meperpiBanHA MOKe CTATUCA BUKU
piguHMT 3 MpobipKH.

11. Ilig wac marpiBaHHsA piAWHUN
CcTe:KTe, 11100 He IeperpiBaics CTil-
KU IOCYOUHU HaJ PiguHOI0 (0Cc0o0. -
BO, SKIIO PiAMHN MaJo), — y pasi
MOTPAIJIAHHA Ha IIeperpite CcKJo
KpalieJib IIocyAuHa MOKe TPiCHyTH.

12. II1o6 yHUKHYTU IIeperpiBaH-
HA, He HarpiBaiiTe mpPoOipKy JHUIle
3HHU3Y, a PiBHOMIipHO IIporpiBaiTe
BCIO IIPOOipKYy, Bech ii BMicCT.

13. He saraapgaiiTe y mpobipKy, fe HAarpiBaeTh-
cd pimmHa, 1 He HaxXmaANWTecs HaJ IIOCYAUHOIO, B
AKY HaJmBaeTe OyIb-AKYy pigmHy (0C00JIMBO igKYy),

OCKiJIbKY HEIOMIiTHi OPM3KU MOKYTH IIOTPAIIUTU B
oui (maJ. 3).

14. Higki peuoBuHUT He IPoOy#iTe Ha CMaK.

15. HroxaiiTe Bci pedoBuHHU 00epe:KHO, He Ha-
XUJISHATECS Hal IIOCYAUHOIO i He BAUxaiiTe Ha IIOBHI
TPyAu, a COPIMOBYHTe M0 cebe JuIlle mmapy 4u ras
pyxamu pykKu (MaJu. 4).

16. ByabTe ocobimnBO o0epe:kHi mig uac podoTu
3 ayramu. [loTpanisHHS B 04i HABiTHL po3baBIeHUX
PO3UYMHIB JYTiB MOKe IIPU3BECTHU 10 TOBHOI BTpaTH
30py. AKINO po3uMH JIYry MOTPAINB HA PYKU, He- Man. 4. Tak noTpi6HO
rajiHo 3MUBaliTe MOro BeJNKOI0 KiJIBbKiCTIO BOgu — HiOXaTu pe4OoBUHN
a'K 10 BHUKHEHHS BiJUyTTA MUJIKOCTI.

17. ByabTe Takoxk my:xe obepe:kHi mig uac poboru 3 Kuciaoramu. Oco-
0JIMBO OeperkiTh oui. ¥ pasi moTpamIgaHHsA PO3UMHY KUCJIOTU HA PYKU He-
rafiHo 3MUITe M0Tr0 BeJNKOIO KiJIbKicTIO BOOH.

18. BynbTe 0cobamBO 00epe:kHi ITix uac poO00TH 3 HArPiBHUMU IPUIATAMH.

19. Tapsaui npegMeTu cTaBTe Ha KaxeJb a0o0 cIeriajabHy OiICTaBKY.

20. BigmpainboBaHi peakTHUBU 3JIMBANTEe B PpAKOBUHY (IIic/is ix HeATpaJTi-
3arrii), a I[iHHI peakTUBU — y CIeliaJbHUN XIiMiUHUH ITOCY .

21. ITicna saBepienHs poOOTH MPHUOEPITHL cCBOE poboUe MicIle, BigKJIO-
YiTh BOAY, BUMKHITH €JIeKTPOHATPiBHI IIpuaaau Ta 060B’A3KOBO PETEJIbHO
HOOMUIITE PYKH.

22. He kaanmiTh cBOi cHiZaHKM Ha JIaOOpPaTOPHi CTONIM i HiKOJIM He BIKU-
BaliTe I:Ky B XiMmiuHoMy KabOiHeTi.

Y PA3I HEIITACHOT'O BUITIAJIKY HETAMTHO 3BEPTAUTECHA
10 BUUTEJIA!

Man. 3. Po36pur3KyBaHHA pianHW Nig vac
HaNvBaHHA B NOCYVHY
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PO34IN 1

NOBTOPEHHA TA NOrNMUBJIEHHA
TEOPETUMHUX MUTAHDb KYPCY XIMII
OCHOBHOI WLKONU



Po3gin 1

§ 1. Knacndikauia XimiuHNX efieMeHTIB i pe4OBUH.
BnacTnBocTi OCHOBHMX KaciB HEOPraHiYHUX CNONYK

VeBimomaeHHs 3MicTy 1IboTo Imaparpada gae 3Mory:
Kaacupikyeamu XiMiuHi eJeMeHTU Ta IX PeUOBUHU;
8U3HAYAMU BJIACTUBOCTI OCHOBHUX KJIaCiB HEOPTaHIUHUX CIIOJIYK;
Ha3ueamu XiMidHi eJJeMeHTHU Ta X CIIOJIYKU;
Hasodumu npukaadu s-, p-, d-eJIeMeHTiB;
ckaadamu pi6HAHHA XiMIUHMX peakIiiifi, aki BimoOpaskaroTh XimiuHi
BJIACTHUBOCTIL OKCHiB, OCHOB, KMCJIOT, COJIEH.

XimiuHi eJleMeHTH — ITe CKJIaJ0Bi IIPOCTUX i CKJIaAHUX PEUOBUH.
XimiuHU# eJIeMeHT — Ile CYKYIIHICTh aTOMiB 3 OJHAKOBUM 3aPAT0M

anpa.

Koxanit XiMiuyHMi eJIeMeHT XapaKTepU3y€eThCA CTYIIeHAMU OKUCHEeHHSA, AKi
MOXKYTb BUABJIATU MOT0 aToMu y cnoiyKax. I1ig yac xiMiuHUX peakItiii exemeH-
T 30epiraioThCs, OCKLILKY IIPH IILOMY BiZI0yBa€THLCS JIUIIIE POSIIOLLI €JIEKTPOHIB
30BHIIITHIX eJIEKTPOHHNX 000JIOHOK aTOMiB, a AApa 3aIUINAI0THCA He3MiHHIIMH.

Omuy 3 mepmiux cmpob Kjaacupikarmii xiMiuHHX ejleMeHTiB 3aificHUB
mBeAcbKu# ximik 1. Bepieaiyc y 1804 p. Bin kimacudirkysas yci Bizomi Ha
TO# uac 32 eJileMeHTH Ha MemaJiiHi Ta HememadJiyrni (3a BigMiHHICTIO BJIa-
CTUBOCTEH ITPOCTUX PEUOBUH — MeTAaJIiB i HeMeTaJIiB, 110 iM BiIIOBiat0Th).
IIa knacudikairisa BuaBuaaca He 30BCiM B/IaJIo0, OCKiJIbKY He BpaxoByBaJia
BJIACTMBOCTI IepPexXiTHNX eJIeMeHTiB, AKi MOKYTh yTBOpIoBaTHU aM(poTepHi
oKcuau ¥ rizpokcugu. OgHaK HeI0 KOPUCTYIOThCA I JOCi.

Humni Binomo 114 ximiuHux eseMeHTiB, 3 HUX 22 — HeMemaaiuHi eje-
menmu, Hanpukaan H, B, C, Si, N, P, As, O, S, Se, Te, ramorenu Ta inepTHi
rasu; 92 — MeTariuHi eTeMeHTH.

3a 0yZ0BOIO €JIEKTPOHHNX O00JIOHOK aTOMiB XiMiuHi eIeMeHTH HOIiada-
IOTH HA §-, p-, d-, f-eremenmu. Hanpuknazn, H, He, Na, Ca — s-ememenTtu,
C, N, P, O — p-enemenTu, Cr, Mn, Fe, Zn — d-enemenTu.

3a TMOXO)KEeHHAM eJIeMeHTH KJacu(DiKyoTh Ha npupodrni Ta wmy4Hi,
AKi 1o0yTi BHACTiIOK mepediry aaepHux peakifiii. Tak, e1eMeHTH 3 IPOTOH-
HUM YUCJIOM > 94 — mTyuHi.

3a IOoMUPEeHHAM Y IPUPOi eJIeMEeHTH MOAiIAI0TL HA NOWUPEeHi Ta Po3-
ciani, abo pidkicHi.

Bsaemo03B’s130K ycix xiMiuHMX ejleMeHTiB BimoOpaskae mepiogmuHa cu-
creMma ximiuaux eqemeHTiB II. I. Mennesneena.

Y npupoai ximiuHi ejleMeHTH icHYIOTH y (OpMi IpPOCTHX i CKJIATHUX
peuoBuH. CKJIagHI peUyOBUHN HOIiIAIOTHCA Ha OPraHiuHi Ta HeopraumiuHi.
Kinacudikariro HeopramiuHmnx peuoBMH HaBeIeHO Ha cxemi 1.

= HaBemiTh O3HaUeHHA KOXKHOIO KJacy (IigKJjacy) OCHOBHUX HeOpraHiu-

HUX CIIOJIYK, KOPUCTYIOUNCH cXemMoio 1.

= 3anuIiritTe GopMyJIy i 3a3HaUTe Ha3BY IIPeACTaBHUKA KOXKHOI KIacu@dika-
IifiHOI OMMHUIII.
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[losmopeHHA ma no2aubaeHHA meopemuyHUX NUMAHb Kypcy XiMii OCHOBHOI WKoU

Cxema 1

Knacudikauis HeopraHiuHNX peyoBMH

Kuciaoru

Awmdorepri »  Cepezni
rigpokcuam
ia Kucmi
‘>  OcHOBHi
»  ITomBitimi
¢ ¢ ¢ ¢ — Kommiekcui
Posguunni | HeposumH- | Oxcureno- | Besokcu-
v BOmi Hiy Bogi BMicHI reHoBi

JlJ1s mpuKJIagy po3rjaaHeMO COJIi.

CoJii — 11e CcKJIagHI peUOBUHI, YTBOPEHI KaTioHAMY MeTaJiuHuX
eJIEMEHTiB Ta aHioHaMU KUCJIOTHUX 3aJUIIKiB.

Take 03HAUEHHS CTOCYETHCA cepedHix, abo HOPMALLHUX, COJell, TIO0 1X
MOJKHA PO3TJIAZATH SIK IPOAYKTH IOBHOIO 3aMillleHHA foHiB I'imporeny B
KHCJIOoTaX MOHAMH METAJIUYHNX eJIeMeHTiB a00 riIpOKCUIbLHIX I'PYII B OCHO-
BaxX KMCJOTHUMHU 3a/IUIIKamMu, Hanpukaag Na,SO,, K,PO,.

Rucai coni — IpoayKTU HEIIOBHOTO 3aMillleHHs MoHiB ['igzporeny B MmoJie-
KYJIi KMCJIOTH HAa HOHM MeTaJiuHOro eseMeHTa, Hanpukjaan NaHCO, — na-
Tpiii rinporenkapbonar, KH,PO, — kaniit gurinporenoprodocdar.

OcHO8Hi coNi — MPOAYKTHU HEIIOBHOTO 3aMiIlleHHA I'i IPOKCOTPYII B OCHOBI
Ha MOHU KUCJOTHOTO 3anuniky, Hanpukaas Cu(OH)Cl — kyopywm rigpoxco-
xnopun, AI(OH)SO, — antominiii rizpokcocyabdar.

IT008iiiHi coni — TPOAYKTHU 3aMimieHHs IoHiB I'ifporeHy B MOJIEKY-
Ji KHCJIOTM HOHaAMHU [OBOX Pi3HMX MeETAJiUYHUX eJIEeMEeHTiB, HaIpUKJIaLI
KAI(S0,), — rauiii-antominiii cyabdar (aIioMOKaIi€BAMA TATYH).

KomnaexcHni coni — 1e coji, M0 CKJamy SKUX BXOIATH KOMILIEKC-
Hi fioHn. BoHu MicTaATh xXoua 0 oAMH XiMiuHMII 3B’SI30K, YTBOPEHHUI 3a
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Po3gin 1

NOHOPHO-aKIEeNTOPHUM MexaHizmMoM, Hanpukian Na,[Zn(OH),] — marpii
rerparinpokconunkar, K [Fe(CN) ] — rauiii rexcanianodepar(Ill) (zepso-
Ha KPOoB’AHA Cijib).

IToxin ckIamHMX PEYOBUH HA KJIACU I'PYHTYETHCA Ha IMOAI0HOCTI IX Ximiu-
HUX BJACTHUBOCTEM. ¥ TabJ. 1 HaBeIeHO BJACTUBOCTI COJIETBOPHUX OKCUIIB.

= PoarasubTe Tabs. 1, Bupasits ii smicT 3a momomoru (opmy.a i Bigmosiza-
HUX PiBHAHb XiMiUHUX peakrIriii.

Ta6bnuuysa 1
BnactuBocTi coneTBOpHNX OKCUAIB
Oxcunu
XapaKTepuCTUKHI — - -
OcHoBHI Kucaorui AmdorepHi
. . TBepauii, pigKut .
ArperaTtuuii cran TBepauit DAL, D KL, TBepauit
rasyBaTui
.. , " . KoBamenTHuil Monno-
Tun ximiuHOTO 3B’ A3KY Nowunnit . .
TIOJIAPHUH KOBaJIEHTHUH
Busasise
XapakTep rizpoxcuny OcHoBa Kuciora BJIACTUBOCTI

KICJIOTH 11 OCHOBU

Ximiuni BiracTusocri

Bzaemogis 3:

JyramMmu — VY TBOPIOIOTH COJIi | YTBOPIOIOTH COJIL
KUCJIOTaMU Y TBOPIOIOTE COJTL — Y TBOPIOIOTE COJTi
OKCUIAMU OCHOBHUMU — Y TBOPIOIOTE COJIi | YTBOPIOIOTH COJIL
OKCHIaMU . .
Y TBOPIOIOTE COJTi — Y TBOPIOIOTE COJTi

KHUCJIOTHUMU

= [Tpuragaiite, AKi BJaCTUBOCTI XapaKTePHIi 151 OCHOB.

OCHOBHY € TBePAUMU PeUOBMHAMU. 3a PO3UNHHICTIO Y BOAI BOHU IOIiJIs-
IOThCS Ha PO3UmMHHI (JIyru) i HeposuuHHi. JIyramMu € rigpoKcumu JyKHUX i
JY:KHO3eMeJIbHUX eJIeMeHTiB. JIyru — HOoHHi cmosyKu, XiMiuunuit 38’ A30K
B iHITUX OCHOBaX Ma€ MOHHO-KOBaJIEHTHUI XapakTep. XiMiuHi Ba1acTUBOCTL
OCHOB HaBeJeHO B Ta0JIuIli 2.

= HaBemiTh MpUKJIaaAM OCHOB, POSUMHHUX Y BOJAi Ta HEePO3UMHHUX. 3alll-
mIiTe ix hopmyu i Ha3BM.

Tabnuuysa 2
XimiuHi BnacTuBocTi ocHoB
. OcHoBU
Baacrusocri -
Jyru Heposuunni
HOis sa 3MiHIOIOTE 3a0apBIeHHA . .
. . . He girors Ha iHAUKaTOPHU
iHguKaTopu imguKaTopiB
ucoIiaiia Ha
ﬁﬂomxlu Bg X KOH =K*+ OH" Hyxe crabko
¥y BOAL Ba(OH), = Ba* + 20H" IUCOIIIOIOTE Ha TOHK

posumHax
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[losmopeHHA ma no2nubaeHHA meopemuyHUX NUMAHb Kypcy XiMii OCHOBHOI WKoU

3axiHueHHs mab. 2

Bzaemogis 3:

_ Mg(OH), + 2HNO, =
KHUCJIOTaMHU NaOH + HCl = NaCl + H,0 — Mg(NO,), + 2H,0
amM(oTepHIMU NaOH +AI(OH), = NaAlO, + 2H,0
: P NaOH +Al(OH),= Na[Al(OH),] — —
rigpokcugamu
y BOZHUX PO3YMHAX
KHUCJIOTHUMH Ca(OH) +CO. = CaCO l+ HO .
OKCHIAMU 2 2 8 ?
AMQOTEPHUMI | o\p O + Cr,0, < 2NaCrO, + H,0 —
OKCHIAMU 273 2 ?
cepenHiMHI CuCl, + 2NaOH = Cu(OH),| + .
COJIAMU + 2NaCl

kucaumu conamu | NaOH + NaHCO, = Na,CO, + H,O —
NaOH, KOH — ne poskaagaiTbCA
Ca(OH),, Sr(OH), — poskaazgatoTteca | Mg(OH), < MgO + H,0

Ba(OH), = BaO + H,0

Posknag oig yac
HarpiBaHHA

e IIpuramaemo BJaacTUBOCTI KHCJIOT. KHMCIOTH MOMXKYTE OYTH TBEPAIMIU
(H,PO,, H,BO,) i1 pixkumu (H,SO,, HNO,). Boxui posunnu rasysa-
TUX BOJHEBUX CIOJYK HeAKHX HeMetasmiunux eixementis (HF, HCI,
HBr, HI, H,S) takox € kuciaoramu. Binbmricts Kucaor gobpe pos-
YNHAETHCS ¥ BOIi. ¥ MOJeKyJaaX KHUCJIOT aTromu I'imzporeny 38’ a3aHi 3
KHUCJIOTHUMY 3aIUIITKAMY KOBAJIEHTHUM HOJAPHUM 3B’ A3KOM.

Moo xiMiuHMX BIacTUBOCTE, TO:
1. KucioTu y BOOHIX PO3UMHAX AUCOI[iI0I0OTH HA HOHU — CHUJIbHI KMCJIO-
TH IIOBHICTIO, cJa0Ki — maJo:
HNO,=H"+NO,
3a HaABHOCTI y pos3unHi iioHiB H" KucaoTu 3MiHIOIOTE 3a0apBaeHHS iH-
IUKaTOPiB.
2. Kucaotu pearyoTs 3 OCHOBAMU Ta aM(OTEPHUMU TiAPOKCHUTAMMN:
NaOH + HNO, = NaNO, + H,0
OH +H"=H,0
Fe(OH), + 3HCI1 = FeCI, + 3H,0
Fe(OH), + 8H" = Fe®*" + 8H,0
3. KucaoTu pearyoTs 3 OCHOBHUME Ta aM(OTEPHUMU OKCULAMMN:
CaO + 2HCI = CaCl, + H,O
Zn0O + 2HNO, = Zn(NO,), + H,0
4. KucaoTu B3a€MOLIiIOTH 3 MeTaJIaMM:
Mg + H,SO, = MgSO, + H,1
= ROpI/ICTYIOQI/ICB BUTHUCKYBaJIBHNUM PAJOM MeTaJIiB, npnranaﬁ’re, AKi MmeTa-
JI BUTiCHSIOTHh BOJEHb, a K1 — He BUTICHAIOTEL IOI0 3 KUCJIOT.
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Po3pgin 1

5. OKcHUreHOBMiCHI KHCJIOTH IIi uac HarpiBaHHS PO3KJIATAIOTHC:
H,S0, =+ SO, + H,0
Amdotepni rinpoxcuau Zn(OH),, Pb(OH),, Al(OH), yci € TBepaumu pe-
YOBUHAMU, HEPOSUNHHUMU y Bogi. Tum 3B’A3Ky MiK aToMOM MeTaJIiuHOTO

eJieMeHTa Ta TiIPOKCOTPyIIol — KoBasieHTHuU. Ilig giero KucioT amdorep-
Hi TiIPOKCU AU BUABJISIOTH OCHOBHI BJIaCTHUBOCTI:

Zn(OH), + 2HNO, = Zn(NO,), + 2H,0,
a i miero cuJIbHUX OCHOB (JIYTiB) — KMCJIOTHI:
Zn(OH), + 2NaOH = Na,[Zn(OH),]

Couai — 11e TBepAi KpucTaJIiuHi peuoBUHYT HOHHOI OyI0BHU, MAIOTh Pis-
HUU KOJIIp i pi3HYy PO3YMHHICTH ¥ BO/II.
1. PearyioTs 3 iyramu:
FeCl, + 3NaOH = Fe(OH),| + 3NaCl
2. PearyioTh 3 KHCJIOTaAMMU:
CuCl, + H,S0, = CuSO, + 2HCl?

KPHCT. KOHII.
3. BzaemogiroTs Mixk coboro:
BaCl, + Na,CO, = BaCO,| + 2NaCl
4. BzaeMoaitoTs 3 MeTasamu (npuzadaiime, 3 AKUMU cAMe):
Fe + CuSO, = FeSO, + Cu
5. PoskyagaoThed Hif uac HarpiBauHsg:
CaCO, = CaO + CO,1

KopoTko mpo roiosue

[ B ]

XimiuHI eleMeHT — IIe CYKYIIHOCTI aTOMiB 3 OMHAKOBUMU 3aps-
mamu ix agep. Huni Bitomo mouan 114 xiMmiuHuX eleMeHTiB. Yci BoHNI
BHAWIILJIA CBOE MicClle y TEepioAWYHIN cHCTEMi XiMiUHUX eJeMeHTiB
M. I. MengeieeBa.

XimiuHi eTeMeHTH KJACHU(MiKYIOTh 3a BiAIMiHHICTIO BJacTHBOCTEM
IPOCTUX PEUOBMH, AKi iM BiAImOBiZarTh, 3a OyZOBOIO €IEKTPOHHUX
000JIOHOK 1X aTOMiB Ta ITOXOIKEHHAM i IIOIMTUPEHHAM y IPUAPO/Ii.

®DopMmoIo icHYBaHHS XiMiYHUX eJIeMeHTiB € peuoBuHUu. CKIagHI He-
OpraHiuHi pPeuyOBMHMU MOIIiJAIOTHL HA KJacu 3a IOLIOHIiCTIO iX OymoBH,
CKJIaay Ta XiMiUHUX BJIaCTUBOCTEN.

¢) KourpoasHi 3aBnanns

® 1. IodAcHicTh, 3a AKUMU 0O3HaAKaMU KIacudikyioTs XimMiuHi esemenTn, i HaBe-
IiTh BiAMMOBiAHI IpUKJIAIA.
2. HaBeniTs o3HAUEHHS OKCHU/IIB i MoACHITE IX Kiacudikairiro.
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3. Hamurrits piBHAHHS peakIiili, sKi XxapaxkTepuayOTh XiMiuHi BacTuBOCTL
OKCHiB.
4. HaBeniTh 03HAUEHHS OCHOB i MOACHITE IX Kiaacudikairiro.
5. Hanumrite piBHAHHS peakIiiii, AKi xapakTepuayoThb XiMmMiuHi BiacTuBOCTi
OCHOB.
6. HaBeniTh 03HAUEHHSA KUCJOT i IOACHITH iX KJaacudikaiiio.
7. Hanumrith piBHAHHA peakIlili, AKi xapaKTepusyoTh XiMiuHi BiacTHBOCTL
KHCJIOT.
8. HaseniTh 0o3HaUeHHS cojiell i MOSACHITH IX KJaacu@ikaiiiro.
9. Hanuirits piBHAHHS peakIiili, SKi XxapaxkTepuayTh XiMiuHi BacTuBOCTL
coJIeii.
10°. HanumriTs piBHAHHSA PeaKIliii yTBOPEHHS COJIi 3: a) JBOX IPOCTUX PEUYOBUH;
0) IBOX CKJIQHUX PEUYOBUH; B) ITPOCTOI i CKJIaJHOI PEYOBUH.
11°. HanumiTe piBHAHHEA peakIliii, 10 BiAII0Bial0Th TAKUM IEePETBOPEHHAM:
Fe — FeCl, — Fe(OH), — Fe,O, — Fe — FeCl, — Fe(OH), — FeO — Fe;
Na — Na, 0, — Na,0 — NaOH — Na,CO, — NaHCO, — NaNO, — NaNO,;
Si — 8i0, — Na,Si0, — H,Si0, — Si0, — Si — Mg,Si — SiH,.
12°. MacoBa uactka ememenTa(V)y iioro oxcuni cranoButh 43,67 % . 3HaiigiTh
BiTHOCHY aTOMHY MAacy IIbOT'0 eJIeMeHTa, 3alUuIIiTh (QOPMYJIy HOr0 OKCHUIY i
IOBEIiTh XapaKTep OKCUAY PiBHAHHAMU XiMiUHUX peaKIliii.
13". ¥ posuuni HaTpiii rizpokcuny macoio 40,0 r i3 macoBor uactrorw NaOH 5 %
IOZATKOBO Po3unmHUIN HaTpiit Macoro 0,12 r. O0uuciaiTh MacoBy YacTKY JYTY
B YTBOPEHOMY PO3UMHi.

MPAKTUYHA POBOTA 1

Y3ATAJBHEHHA BITOMOCTEH ITPO OCHOBHI KJIACH
HEOPTAHIYHHUX CIIOJYEK

3aBmanHa. Ha mizcrasi 3mo0yTmx 3HaHBb PO XiMiuHiI BiaacTHBOCTL
IpeaCcTaBHUKIB OCHOBHUX KJAaciB HEOPraHiuyHMX PEeYOBUH BU HOBUHHI
BMIiTH:

a) JOBOAUTY HASIBHICTh ITIEBHO1 PEYOBUHU;

0) 3aifiCHIOBATHU IIEPETBOPEHHS PEUOBUH;

B) pOBIIi3HABATHU BUIaHi BaM 3pa3Kil PEUOBUH.

B Bapiaum I (cepedniii pigernv)

1. JoBexmiTh, 1110 BUAaHA BaM CiJIb — XJIOPHUJ, i ITT0 I1e — caMe HaTPiil XJIOPUL.
2. 3nificHITH IEPEeTBOPEHHS:

CuSO, — Cu(OH), — CuCl, i BupasiTs ix piBHAHHAMYU PeaKIiii.

3. BusHauTe peUOBUHU: ¥ TPHOX MPOOipKaX miJ HOMEpaMU MiCTATHCA PO3UM-
HU coseit HaTpito — xyopun, cyabdar i KapooHar.

B Bapiaum II (docmamHiil pigeHs )

1. loBexiTh, 1110 BUAAHI BAM PEUYOBMHM: a) HATPiM rigpoKcum; 6) Kamiii cyabdar.
2. 3aificHITH IepeTBOPEHHS:

aJIIOMiHIN HiTpaT — aJoMiHiil TigpoKcuag — aJdOMiHIA OKCUJ — aTIOMiHiN
cyJbdar. BupasiTs iX piBHIHHAMEI peaKIliii.
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3. BusHauTe peuoBUMHU: ¥ TPHOX IIPODOipKaxX miJ HOMEpaMU MiCTATHCSI PO3U-
"u pepym(III) xT0pumy, HATPiit TIAPOKCUAY i XJTOPUIHOI KMCJIOTH.

B Bapianm I1I (6ucokxuil pigeus )

1. IoBexiTs, 10 BuAaHi BamM peuoBUHU: a) Oapiit xmopwupa; 6) Kympym(II)
cyabdar.

2. 3ailicHiTh IEPEeTBOPEHHS

KaJbIii OKCUJA — KaJbIlill XJIOpUA — KaJblliii KapboHat — KapOou(IV)
okcup. BupasiTh iX piBHAHHAMU PEaKI[iid.

3. BusHauTe pevyoBMHN: Yy UOTHPHOX HPOOIpKaxX i HOMepaMH MiCTATHCS
posuuau hepym(IIl) cymsdary, HaTpii cyabdary, HaTpik XJgopumy i Kamgii
rizpokcumy.

VY 3BiTi Mpo poboOTy 3a3HaAUTE CBOI CIIOCTEPEKEHHS 1 CKJIAMITh PiBHAHHSA
BUKOHAHUX PEaAKITilA.

§ 2. O6GUMCNEHHA 3a XiMiYHUMIN PiBHAHHAMN

VYeBimomaeHHsa 3MicTy 1IboTo ITaparpada gae 3Mory:
onaxHyeamu aJrOPUTM PO3B’sI3yBaHHA PO3PAXYHKOBOI 3amaui Ta mosHa-
YeHHS (PiBUYHUX BeJIUUNH;
o6yuca08amMU Macy peYOBUHY 34 BiZIOMOIO KiJTbKiCTIO peuoBUHY a00 Kijb-
KicTb peuoBUHU 3a BiZJOMOIO Maco0; 00’e€M rasyBaToi peuoBuHH (H.y.) 3a
BiZJOMOI0 Macoi0 abo KiJbKiCTIO peYOBUHY i HAaBHAKHU.

Bu BKe po3B’a3yBasiv Po3paxyHKOBI 3amaui 3 ximii i posymiere, 1110 cu-
cTeMaTHuHe iX POo3B’sI3yBaHHS CIPUAE CBIIOMOMY 3aCBOEHHIO HaBUAJIHLHOI'O
marepiany, (QOPMYyBaHHIO JIOTIYHOTO MUCJIEHHS, PO3BUTKY PO3YMOBOI HifdJb-
HOCTi If HaBUa€ IPaKTUUHOMY BUKOPUCTAHHIO 3000yTUX TEOPETUUYHUX 3HAHD.

II106 pos3B’sizyBaTU 3amavi 3a XiMiYHUMU PiBHAHHAMHU, IPUTATANTE, 1110
Take XiMiuHe PiBHAHHSA, AK HOT0 CKJIAAAI0Th. XiMiUuHi piBHAHHSA CKJIAAAIOTH
Ha OCHOBi 3aKOHY 30epesKeHHs Macu PeUYOBUH.

= [IpuragaiiTe o3HaAUEHHA XiMiUHOTO PiBHAHHA Ta (POPMYJIIOBAHHS 3aKOHY

30eperkeHHs Macu PeYOBHUH.

3a XiMiyHUMU PiBHAHHAMY MOKHA POOUTHU PisHi po3paxyHKU — 00UMC-
JIIOBATH KiJbKiCTh PEeUOBMHU, MACy, 06’€M BUXiTHUX PEUOBUH ab0 IPOAYK-
TiB peaxiiii. IIpuragaiiTe sarajbHi IpaBuaa Po3B’I3yBaHHg 3a1a4.

1. IIpoamauisyiiTe ymMOBYy 3ajmauii 3’scyiiTe, 1110 JaHO i 1110 Tpeda obumC-
JUTH.

2. 3amnuIriTh CKOPOUEeHO YMOBY i BUMOTY 3a7adi, BUKOPUCTOBYIOUM IIPU
IIbOMY 3aTaJIbHOB:KHMBAHI Mo3HaUeHHA BeauunH Ta oguHUIi CI.

3. 3amnuIliTh piBHAHHA XiMiuHOI peakIlii, HeoOXigHe IJIs po3paxyHKiB.

4. Cmomamyi#iTe JIOTiYHY TOCHiZOBHiCTL [ifi Ta 00epiTh cmoci6
pO3B’sI3yBaHHS.
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5. PosB’asyiiTe 3aauy B 3araJbHOMY BUTJISAAL Uepe3 MaTeMaTUYHi PiB-
HAHHSA, a YUCJIA IIiACTAaBJISNATE B OCTATOUHI PiBHIHHSA.

6. BurkomnyiiTe po3paxyHKH B THX ONUHHUIIAX BUMipHOBaHHSI, AKi 3a-
IaHi ymoBoIO 3amaui. [[Jisd cIIpollleHHA POo3paxyHKiB mepeBoAbTe 3a3Haue-
Hi B 3agaui macu, 00’eMU PeUOBUH y KiJIbKiCTh PEUOBUHU, PO3TJIALAIOUN
MOJIAPHI CIIiBBiAHOIIIEHHSA, AKi 3e0iIbIIIOr0 € CHiBBiAHOIIEHHAMY MAaJNX
IIPOCTUX UUCEJI.

7. BaokpyriamoiiTe 1ooyTi pesyabratu go 0,01 abo HaBiTL A0 IiaUX YN-
ceJl, KOPUCTYIOUNCH ITPaBUJIAMU HAOJIM:KEeHUX PO3PaxyHKiB, i samumriTb
HOBHY BiAIIOBizgb.

IIam’aTatiTe, 1110:

e Koe(iIieHTHU B XiMiUHUX PiBHAHHAX MOKa3yIOTh MOJAPHI CIIiBBiAHO-
IIIeHHA PEUOBUH;

® AKIIO XiMiuHi piBHAHHS OIMCYIOTHh PeakIiii Misk rasamu, To Koediiri-
€HTH IIOKAa3yIOTh iX 00’€MHi cHiBBigHOIIIEHH;

® PO3B’sA3yBaTH 3aJauy MOKHA OYAb-IKUM CIIOCOO0OM, ajie Kpaile o0u-
patu HadpamionanbHimmui. IIpu mboMy He 000B’A3KOBO JOTPUMY-
BaTHChH IIEBHOTO IMAa0JOHY B 0(hopMJeHHI po3B’a3yBaHHA. BarKJInBO
3pO3yMiTH XiMiuHY CcyTh 3ajaui, BMiTH mpoaHajisyBaTu il Ta IIpa-
BUJILHO PO3B’A3aTHU.

= IIpukaag 1. YHacIigok B3aeMoii 3 BOJOIO IBOXBAJIEHTHOTO METaJy Ma-
coio 6,0 r BuminuBca BogeHb 06’ emoMm 3,36 i1 (H.y.). BusHaure 1eit mera.
Poss’asauuda

m(Me)=6,0r Me + 2H,0 = Me(OH), + H, 1

V(H,) = 3,36 1 3a piBHAHHAM

Me — 2 n(Me) = n(H,) = 3,36 i : 22,4 a/moab = 0,15 mMoub.

) 3Bifcu MOJIApHA Maca MeTaIy JOPiBHIOE:

M(Me)=m:n=6,0r:0,15 moxab = 40 r/mMo0Jb.

Orixe, el MeTaJ — KaJIbITil.

Bignoosigs. Kaapmiit Ca.

Iumiuii BapiaHT po3B’ A3a HH A:
61 3,361
Me + 2H,0 = Me(OH), + H,
x V =22,4 1/monb
V=22,4n
3rigHo 3 piBHAHHAM 6 I MeTaJly BUTHCKYIOTH 3 BOAU BOAEHL 00’ €MOM
3,36 1, a x r metany — 22,4 n/mouab H,, 3Bigcu
6T-224n
x =——2 =
3,361

Orxe, meit meras — Kanbnii, A (Ca) = 40.
Bignoosigs. Kaaemiii Ca.

=40r
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IIpuraanm 2. YHaACTiIZOK IPOKapOBaHHA CYMiIlli MMHK KapOoOHATY i ITMHK
okcuay mMacoio 1,6 r 1o6yTo muHK OKcug macoio 1,248 r. BusHauTe MacoBy
YacTKY KOMIOHEHTIB BUXigHOI cyMiIi.

PosB’agasanua

!

m(ZnCO,, ZnO)=1,6r IIpunyckaemo, 1Mo y BuXimmiii cywmirmri
m(Zn0)=1,248r oyno x (r) ZnCO,, Toxi m(ZnO) cranosu-
W(ZnCO,) — ? aa (1,6 — x)r.

W(ZnO) — ?

O6uuncaoemo macy Zn0O, sKka yTBOPIOETHCS B PE3yJIbTATi IPOKapIOBaHHS
x (r) ZnCO,:

7ZnCo, - Zn0 +CO,1.
M=65+12+48= M=65+16=
=125 r/moab = 81 r/moab
m=125r m=8lr

I3 125 r ZnCO, yTBOpPIOETHCA 81 T ZNO,
i3 x (r) ZnCO, yrBOpIOETHCA Y (T) ZNO:

11-
x (ZnO) = Slerrx 0,648 x ().

3a ymosoo 0,648x + 1,6 — x = 1,248, a60 0,648x — x =1,248 — 1,6;
x—0,648x=1,6-1,248; 0,352x=0,352; sBigcux=1r.

Orxe, maca ZnCO, B cymimi nopisumoe 1 r, a macosa uactka ZnCO,
CTaHOBUTH:

W(ZnCO,) = % — 0,625, a60 62,5 %,

Toai MacoBa uactka ZnO B cyminri mopiBHIOE:
W(Zn0O)=100 % — 62,5 % =37,5%.
Bigmosigs. W(ZnCO,) = 62,5 %; W(Zn0)=37,5 %.

KopoTko mpo rosioBue

PiBHAHHS XiMiuHOI peaKIlii cKJIagaeThCsa Ha OCHOBL 3aKOHY 30epe-
JKeHHA Macu peuoBuH. BoHo BigoOpaskae MaTepiaabHMU OamaHC XiMiy-
HOT'0 IIPOIiecy, TOOTO 3a HIM MOJKHA 3[iHICHIOBATH Pi3HI PO3PaXyHKMU.

11106 po3B’A3aTy PO3PAXyYHKOBY XiMiuHYy 3ajauy, Tpeba mepeaycim
3p03yMiTH I XiMiUHY CyTh, IPaBUJIBbHO HanucaTu (hOPMYJIU PEUOBUH,
CKJIaCTHU PiBHAHHA XiMiuHOI peakIlil Ta BUKOHATH PO3PaxXyHKM, KOPH-
CTYIOUMCH (DOPMYyJIaMU, AK1 BUPAKAIOTh BBAEMO3B’ A30K MiK ()isuuHU-
MU BenuunHamu. [Ipu ibomy cirif BukopucToByBatu oguuuiti CI, aqisa
KOJKHOI 3 PEUOBUH 3aCTOCOBYIOUM OJHY 1 Ty CAMY BEJIUUYNHY .

¢) Koutposni saBranus

1. O6uwmcaitTh, axkuii 06’eM BOAHIO (H.y.) MOKHA ONepPsKaTH IIPU PO3UYNHEHHi y
BoJi 1 MOJIb JIY3KHOT'O METAaJy.
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2.
3"

4.

§3.

Busmaure, B AKMX MAacOBUX CIIiBBiIHOIIIEHHAX Tpeda B3ATHU KaJbIill Tiapo-
Kcug Ta oprodochaTHy KUCIIOTY, 11100 Big0dyaacs peakilis HeldTpasisaiii.

VY pesyabTatTi criaJaioBaHHA JBOXBAJEHTHOTO MeTaly Macoi 3,0 T yTBopuBCs
moro okcup macor 4,2 r. fIxkuii e meraa?

OG6uncJiTh Macy raieHoro BallHa, SKe MOYKHAa JOOYyTH 3 BAITHAKY Macoio
12 Kr, AKIIIO MAacoBa YacTKa AOMIIIIOK y HboMY cTaHoBUTEL 10 % . Busmaure
00’eM (H.y.) BYIVIEKHUCJIOTO a3y, [0 BUAILIAETHCS IPU IILOMY.

YHacaimok o6pobKu Ccyab(haTHO KUCIOTOI0 CYMIIIi IMUHKY 3 IIUHK OKCHU-
mom macoio 1,6 r BuginuBes BogeHb 06’emom 448 it (H.y.). BusHauTte macoBi
YacTKU KOMIIOHEHTiB cyMimri.

. 3mimraiiTe po3unHu, 1m0 Mictats 0,4 Moab HaTpii rizpokcuny i 0,4 Moab

cynbdaTHol KucaoTu. ka cijib i B AKil KiTbKOCTI yTBOPUTHCA IPU I{bOMY ?

. IIpu B3aeMomii 1y:KHO3€MeJIbHOT'0 MeTaay Macoo 3,425 r 3 BOJLOI0 BUAIINBCS

BomeHb 06’ emom 560 M (H.y.). AKuit MeTasa y3saTo Ajd peakiii?

. ¥ Boxi 06’emom 300 MJI pO3UMHUIN XJIOPOBOAEHL 00°emom 112 1 (H.y.). AKa

macoBa yactka HCl y go6yTiit kucaori?

. 3pasoK MeTaJIy 3i cTyleHeM OKHMCHEHHS +2 1 macom 2,74 r caaujau y Hajl-

JUMIKY KHUCHIO. YTBOPEHY CIIOJYKY IIOBHIiCTIO PO3UMHUIN B XJIOPHUIHIii
KucJyoTi. [lo Iboro po3umHy momaBajivi PO3UMH HATPiNl cyabdaTy, IOKU He
MIPUIINHUJIOCS BUIAJAAHHA Ocaay. ¥ TBOPEHUN ocas BiadiabTpyBain, IPOMHU-
JI BOJOIO I BUCYIIMJIN IO CTAJIOI Macu. ¥ TBOpUJIacs 0ijia pedoBHUHA MAaCOIO
4,66 r. 3’sacyiiTe, AKUI MeTaJ 0YJIO B3SITO, 1 HAIIMUIIIITE PiBHAHHSA yCiX peak-
i, 110 BigOyImcs.

CyyacHi yaBneHHs npo 6yaoBy aToma

YceBimoMaeHHs 3MicTy 1IbOT0 Imaparpada gae sMory:
xapaxmepui3y8amu OCHOBHI IIOJIOKEHHs cydacHOI Teopii 6ymoBu aTtoma,
CKJIaJ aTOMHUX sep;
noscHwW8amu 3HAUEHHSA IOHATh <«HYKJIiAW», «HYKJOHH», «i3oTomm»,
«opbiTanb»;
ymMimu BU3HAYATU YUCJIO IPOTOHIB i HEUTPOHIB y AApi aToma, YMCIO0
€JIEKTPOHIB y aToMi, #10T0 MacoBe UuCJIo.

Yupomos:x 25 cToJiTh, i3 uaciB ¢inocodir Hasuboi I'perrii i 7o KiHIa
XIX cr., y HayIli maHyBaja JyMKa Ipo Te, 10 aTOM — HaMeHIIIa HeIlodi/Ib-
HA YaCTUHKA PEeYOBUHU, KA 3AJTUINAETHCA HE3MIHHOIO HiJ yac OyIb-AKUX
MIPOIIECiB UM STBUIII.

IIpore manpukinimi XIX cT. y (isurri 6ysi0 3podaeH0 HUBKY BiIKPHUTTIB,
AKi 3acBimumniu cKIagHy OyIOBY aToMa.

= [IpuragmaiiTe, AKi BIIKPUTTSA CTAJIU IPAMUMHU JOKA3aMU CKJIASHOCTI aToMa.

Ha migcrasi HOBUX BiIKPUTTIB mouaaa PO3BUBATHCS TEOPisa OyI0BU aToMa
(momens 6ymoBu atoma E. Pesepdopaa, 1911 p.; mogens H. Bopa, 1913 p.).
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= [IosICHITB, II10 € CHIJIBHUM OJIA IIUX MOZeJel i UMM BOHU PisHATLCA OqHA
Bix ogHOI.

CyuacHa Teopia OyZoBU aToMa BUHUKJIA IK PEe3yJILTAT II€PEOCMUCICHHS
¥ momoBHeHHA Teopii Bopa. HaticyTTeBimumM HOBOBBEAEHHAM CTAJIO ITOHAT-
TA TIPO eNleKMpPoHHY xmapy (aToMHY opbiTanb), AKe MPUHIII0 HA 3MiHY IIO-
HATTIO IIPO eJI€KTPOH JIUIIE K YaCTUHKY. Op6imaniio Ha3u8aemuvcs npocmip
HaBKON0 A0pa, 8 AKOMY nepedy6aHHs eleKmpoHa Hailimosipriute. CyuacHa
Keanmosa meopis 6y0o8u amoma BpaxoBYE X8ULb06I BJIACTUBOCTI eJIEKTPOHA
Ta iHIMUX eJIEMeHTAPHUX YACTUHOK — ITPOTOHIB, HEUTPOHIB TOIIO.

OCHOBHI NOJNIOXKEHHA Cy4YacHOI Teopii 6yfoBUN aToMa
1. ExexTpoHy BJaacTuBa ABoicTa (KOPIYCKYJISAPHO-XBUJILOBA) IIPUPOIA.
Sk yacTMHKA eJIeKTPOH Ma€e MeBHY Macy i 3apsn, a IK XBUJIA — 3MaTHICTD A0
nudpaxirii (0OOrMHAHHS IEePEeIIKOIN).

2. 115 e1eKTPOHA HEMOKJINBO OJHOUYACHO I TOUHO BUMIiPATU KOOPAMHA-
Ty Ta eHeprifo. ¥ KOKHUI MOMEHT Yacy MOKHA BUSHAUUTHU JIUIIIE OTHY 3 ITUX
BJIACTHBOCTEI.

3. EnexTpon B aToMi He 00epTaeThCSA HABKOJIO AAPA 32 IIEBHOIO TPAEKTO-
piero, a MoXKe pyxaTucs B Oyb-AKill YaCTMHI HABKOJIOSALEPHOT'O IIPOCTOPY.
OpHak BiporimHicTh mepebyBaHHA HOr0 B PiBHMX YACTHMHAX IIPOCTOPY He-
O HAKOBA.

4. dapa aToMiB CKJIALaIOThCA 3 IPOTOHIB i HelTpoHiB. Yueao IpoTOHIB
IOPiBHIOE aTOMHOMY HOMEpPY ejJeMeHTa (npomoHHe YUCl0), a CyMa Uuces
IIPOTOHIB i HENTPOHIB (HYKJIOHIB) BifIIOBijae 1OTO MACOB0OMY HUCLY.

Pisui Bugm aTomiB MaroTh 3arasbHy Ha3By — Hykaidu. HatiBaskausimi
XapaKTepPUCTUKMN HYKJIiAiB — aTOMHHII HOMEpP i MacoBe YHCJIO, iX IO3Ha-

. . 23 . .
YaioTh 3JIiBa BiJl CUMBOJIY eJleMeHTa, HAIIPUKJIaI — mykJaig Harpiro.
AKIo HYKJIiAM OZHOrO I TOr0 CaAMOTO €JIeMEHTA MAalOTh OSHAKOBUI 3aps]
spa, aje pisHi MacoBi uncesia, BOHU Ha3UBAIOThC idomonamu. Hanpukian,

12 . |13 .
i — izorortu Kapbony.

PospisHaioTs cTiliKi (cTabinpHi) Ta HecTiiiki (pagioakTrBHi) i3oTomu. Ix
Ha3MBAaIOTh i MIO3HAYAIOTh TUMU CAMUMU CUMBOJIAMU, I10 ¥ XiMiUHi eJJeMeH-
Tu. BurnaTkowm € i3oTtonu I'igporeny, AKi MaOTh iHAUBiAyaabHI HA3BU i cUM-

BOJI: — IIporiit; | °H ’D | — IleiiTepiii; , a60o —
Tpuriii.
3HaUYM YaCcTKH i30TOMIB Y IPUPOJHOMY €JIEMEHTi Ta cepeHe 3HAUEeHHSA
iX aTOMHUX Mac, MOKHAa BUBHAYNTU BiTHOCHY aTOMHY Macy eJIeMeHTa y IIe-
pioguuHil cucTeMi. 3arasbHa (opMyJia IJd PO3SPAXYHKY:
A WA +wW, AL+ WA

W, W, +..W,

, 400

r(cep.) =
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= IIpuxaan. Y npupoguomy Xiopiuactka nykiaina 3Cl cramosurs = 75,53 %,

!

anyriaiga 3"Cl = 24,47 % (aroMHuX BifcOTKiB). BusHaunTH BiZHOCHY aTOM-
HY Macy ejJeMeHTa XJIOpY.

_75,53-35+24,47-37
r(cep.) 100

= 35,489, abo 3aoKkpyriaeHo 35,5.

KopoTko mpo rojioBue

Atom — ckJagHa yacTMHKA. BiH CKJIafaeThCs 3 ITO3UTHUBHO 3aps-
IKEHOTo SAApa i HeraTuBHO 3apSaIKeHNX eJeKTPOHIB. apo aToma mi-
CTUTH IPOTOHY i HEUTPOHM, 3arajJbHa Ha3Ba AKUX — HYKJAOHU.

Maca aToma 3ocepemxena B 1oro aAnpi. KimbKicTh IpOTOHIB i Hell-
TPOHIB BU3HAUAE MACOBe LUCL0 esemenma. RinbKicTh MPOTOHIB y Aapi
IOPiBHIOE aTOMHOMY HOMEPY (IPOTOHHOMY UHCJIY) eJIeMeHTa, a KiJb-
KicTh HETPOHIB — MACOBOMY YHMCJIy MiHYC aTOMHUI HOMED.

EnekTpoH Mae KOPIYCKYJSPHO-XBUJIBOBY mnpupoxay. KiabKicTsb
eJIEKTPOHIB Yy aTOMi TAKOK JOPiBHIOE aTOMHOMY HOMEPY (IPOTOHHOMY
YHCJIY) eJIEMEHTA.

EneKTpoHN B aTOMi IOCTiIHO PyXalOThCs, ajie MEeBHOI TpaeKTopil
PYyXy BOHU He MaioTh. EJIEKTPOH MOsKe mepedyBaTu B Oy 1b-AKil JiIaH-
i mpocTopy 6ijd sapa, YTBOPIOOYU esleKkmpoHHYy xmapy. Taxka Tpu-
BUMipHa OiIAHKA OpoCcTOpy Oina Ampa, me mepeOyBaHHA eJeKTPOHA
HaliMOBipHiIlle, HA3UBAETHCA OPOIMALILIO.

¢) Kourponbhi saBnanns
® 1. PoskpuiiTe OCHOBHI ITOJI0MXeHHA cydacHOI Teopii 6yLoBu aToMa.

2. CxapaxTepusyiiTe HyKJOHU. UMM BOHU BifPisHAOTHCA Bi HYKJIiAiB?
3. CxapakTepusyiiTe eJIeKTPOH, POSKPUNATE HOTO TPUPOIY.
4. Ywucio eJeKTPOHIB y aToMi
A 6ijypITe 3a YKMCJIO IPOTOHIB; B nopiBHIOE YKCIIy TPOTOHIB;
B men1IIe 3a ymcJio TpoTOHIB; I" nopiBHIOE BapAMy Anpa aToma.
5. fnxpo aToma meBHOTO HYKJIiia MicTUTh 16 HENTPOHIB, a eJIeKTPOHHA 000JIOH-
Ka — 15 exexTpoHiB. MacoBe umncyIo HyKJIiZa JOPiBHIOE

A 16; b 15; B 31; ri.
6. [[Ba HEMTPOHU MiCTATHCS B ALpPax aTOMiB

A IIporiro; B Heiitepiro;

b I'eairo; I' Tpuriro.
7. XimiuHi cMMBOJIY TiIBKY 130TOMIiB HaBeIeHO B PAi

A 160’ 328’ 12C; B 40Ar, 40K, 4OCa;

B 41R, 41Ca’ 4ISC; I" 160, 170’ 180.
8. Yucio npoToHiB y aHioHi POZ_ IOpiBHIOE

A 36; b 39; B 95; r4v7.

9. O6uucTiTH cepeqHIO BiTHOCHY aToMHY Macy Kynpymy, AKIIIO Bimomo, 1110 ¥
mpuposi € ABa crabinbHUX idoTomu mporo ememenTa: 5°Cu (aTomMHA uacTKa
71,87 %) i ®*Cu (aromua yactka 28,53 %).
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§4. bypoBa eNeKTPOHHUX 060NIOHOK aTOMiB

VYceBimomaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
noscrioéamu 3HaUEeHHA IOHATH «eJEeKTPOHHA 000JIOHKA aToMa», «KBaH-
TOBe UHUCJIO», «eJIEKTPOHHA KOoH(Iiryparisa aTroma;
xapaxmepu3yeamu 3aKOHOMiPHOCTI PO3IOAiNY eJIeKTPOHIB y aToMax;
cknadamu cxeMu OyJOBU aTOMiB, eJIeKTPOHHI (hopMyJIiu aTOMiB Ximiu-
HUX eJIeMEHTIB i eJIeKTpoHHO-rpadiuni hopmyan.

IIpuragaemo, 110 aTOM CKJIATAETHCA 3 IAPA TA eJLeKMPOHHOL 0000HKU, TOO-
TO CYKYIIHOCTI eJIeKTPOHIB, ITI0 PyXaioThCs B aToMi 0iia sapa. EnekTpon B aTo-
Mi MOKHA YSIBUTH K XMapy 3 IIEBHOIO I'YCTUHOIO HETaTUBHOTO eJIEKTPUUHOTO
3apAay B IIEBHOMY 00’ €Mi IPOCTOPY AOBKOJIA AApa. Taxkuii mpocTip, y AKOMY
nepeOyBaHHA eJIeKTPOHA HAMiMOBIipHiIlle, HA3WBAETHCSI AMOMHOI0 0POimaJiio.

OpbGiTaii po3MiIyIoThCs HAa IeBHUX BiicTaHAX Bif iapa, MaloTh IeBHY (hop-
MYy Ta opieHTAaIrio y mpoctopi. [lyia iX xapaKTeprCcTUKY BUKOPUCTOBYIOTEH HA0ip
KBAHMOBUX YUCe], IKUX € YoTupU. KoKHe 3 HUX Aefasti 617bIle yTOUHIOE CTaH
€JIeKTPOHA B aTOMi, OT'0 MiCI[e3HAXOAKEeHHA B €JIEKTPOHHiiT 000JIOHITI.

l'omoBHe KBaHTOBE UHCJIO N BU3HAYAE€ HOMEP €HEPTEeTUYHOTO PiBHA
(eIeKTPOHHOTO IIaPy), HA IKOMY PO3MIIITYETHCS €JIeKTPOH, a TAKOXK eHep-
rifo eJIeKTpOHA B ATOMI i CTYyIIiHb H1O0T0 BiggateHoCcTi Big Aapa.

Enepreruunnii piBeHb — Iie CYKYIIHiCTh opOiTasiei, aKki xapaxTepu-
3YIOThCA OJJHAKOBUM 3HAUEHHAM I'0OJIOBHOTO KBAaHTOBOT'O UHKCJIA 1.

T'osmoBHE KBaHTOBE YMCJI0 HAOYBAE ITIJIOYNCIIOBUX 3HAUEHb, MIOYNHAIOYUN
3 opuuuii (n =1, 2, 3, ... ©). Yum 6inbine n, TuM 0iabIio0 Oyme eHeprisd.
3 YMCJIOM n MOemHAHI I iHII XapaKTepUCTUKU eHepreTHuYHOro piBHa. Ha-
OPUKJAL, YNCJIO IIIIPiBHIB HA eHePreTUYHOMY PiBHI JOPiBHIOE 1 — HOMEPY
piBHSA, a yncao opbiTaeil Ha eHepPreTUYHOMY PiBHI n — KBajpaTy HoMepa
piBHA n?. OToKe, MaKCHUMAJIbHE YMCJIO eJIEKTPOHIB, SKi MOKYTh PO3MiCTATH-
cq Ha n-My piBHi (10 ABa Ha KOXKHi# opbiTai), opiBHIioe 2n2.

Ilo6iune (opbiTarbHe) KBAHTOBE YHCJIO | BU3HAUYae (hopmMy aTOMHOI OpoOi-
raii (AO), Ha aKiii posMillleHU eTeKTPoH. BoHo Moske HaOyBaTH IijlounC-
J0BUX 3HaueHb Bix 0 1o n—1 (migpiBHi mo3HauarThCA OyKBaAMM).

n l AO

1 0 1s

2 0,1 2s, 2p

3 0,1,2 3s, 3p, 3d

4 0,1,2,3 4s, 4p, 4d, 4f

KoxxHOMY eHepreTnuHOMY PiBHIO 3 IeBHUM 3HAUEHHAM 7 BioBizae Ha-
0ip eHepreTUUYHMUX ITiAPiBHIB, UMCJIO IKUX JOPiBHIOE 3HAUEHHIO 7.

MarsiTHe KBaHTOBE YHCJIO M XapaKTepusye OopieHTaIito opbirtamei y
npocTopi (y 30BHIIIHBOMY MarHiTHOMY ab0 eJIeKTPUYHOMY I0JAX). BoHO
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MOKe HaOyBaTHU I[iJIOUMCIOBUX 3HAUEHb Bif

-1 mo +1 (3okpema, i Hynsp). [Ipu meBHOMY

3HAUEHHi [ YMCJI0 MOKJINBUX 3HAUEHDb M JO-

piBuioe 2/ + 1. Tak, mpu [ = 0, m = 0. Ile

o3Hauae, 1o s-opbiTasb Mae OmgHY OpieHTAa-

IIif0 IMOJI0 TPHOX Ocell KoopAmHAT (MaJj. b).

IIpu [ = 1m moke HaOyBaTH TPhOX 3HAUEHD:

-1, 0, +1, To6TO p-opbiTani MmaTh TPU OpPi-

eHTanil y mpocTopi — 3a KOOPAWHATHUMU Man. 5. s-Op6iTanb
ocaMmu x, y, 2z (mai. 6).

Man. 6. p-Op6iTani

VMOBHO aToMHY OpOiTajab IO3HAYAIOTH y BUMVIAAL KJIITUHKHA | |
s-IligpiBuio Bimmosimae omma AO D, p-uigpiBaio — Tpu AO s
d-migpisao —wate AO| | | | | |, af-migpisaro—cimAO|[ [ [ | | | |
3arajbHe umcJo opbiTaiell eHepreTHYHOro PiBHA JOPiBHIOE N2,

CninoBe KBaHTOBE YMCJIO M_XapaKTePU3y€ BJIACHUU CTaH €JeKTPOHA
B aTOMi, AKMU AyiKe CIPOINEHO MOYKHA YIBUTHU AK 00epTaHHA eJIeKTPOHA
HAaBKOJIO BJIacHOI oci. BoHo Mo:ke HaOyBaTu Jinilie ABOX 3HaUeHb +1/2 abo
—1/2, aki BigmoBigaoTh JBOM IPOTUIEIKHUM
OIHE OMHOMY HampamMam obepTaHHA: T].

OT:ke, €JIGKTPOHU B aTOMi PO3MilIyIOThCA
Ha pisHil BigcTaHi Big Axpa, OCKiJIBKM BOHU +
MaloTh pidHMi 3amac ewHeprii. Tax yTBOpIO-

IOTHCA eJeKMPOHHI WapU, AK1 CKJIaJal0ThCs 3

€JIEKTPOHIB i3 OJIM3LKUM 3HAUEHHAM €Heprii.

Ix me masuBaOTL enepzemuYHUMU DIBHAMU. Man. 7. Cxema 6y08u
Ywucsio eHepreTUYHNX PiBHIB TOPiBHIOE T'OJIOB- €NeKTPOHHOI 06ONOHKM aToMa
HOMY KBAaHTOBOMY YUCJY 7, TOOTO HOMEPY IIe-
piony (mau. 7):

T'ostoBHE KBaHTOBE YHCJIO 1T 1 2 4

EnexTponua 000J0HKA K L M N

MaxcumMaibHe YKUCJIO0 eJIeKTPOHIB, 2n2 2 8 3




Po3gin 1

fAK caMe poO3IOALIAIOTHECS €JIeKTPOHU B €JIeKTPOHHIiN oboaoHIi? Posmo-
i eJIEKTPOHIB y aToMi o opbOiTaNfaX Ha eHepreTUYHUX PiBHAX i miApiBHAX
Ha3UBAETHCA eNeKMPOHHOI0 KORPizypauyieio aroma. Hanpukian, eleKTPOH-
Ha KoH(pirypamia aroma Harpiro 15%22s22p53s!. 3asBruaii BOHA HABOAUTHCA
I OCHOBHOTO CTAHYy aToMa (CTaH 3 MiHiMaJIbHOIO eHeprieio).

I ckaagaHHsa eJIeKTPOHHOI KoH(irypalii aTtoma ciig mam’aTaTu mIeB-
Hi IPpUHIUIIY i TpaBuJa.

IIpuanmun minimymy eHeprii mosArae B TOMY, IO IEPIIVMU 3alOBHIO-
I0ThCs opbiTasi 3 MiHiMaaIbHUMUY PiBHAMU eHeprii. ¥ MekaX OJHOTO eJIeKT-
POHHOTO IIapy HaliMeHIIIe 3HAUeHHS eHeprii Mae eJIeKTPOH, II[0 mepedyBae
Ha s-opbiraii, a taai — Ha p-, d-, f-opbiTanax (mai. 8).

---5p

---4p

---3p
---2p
-1s

Man. 8. EHepreTnyHa giarpama eneKTpoHHUX PiBHIB i MiAPIBHIB

IIpaBuna KiaeuxoBcbkoro. 1. EleKTpoHN 3aOBHIOIOTH OpOiTai B I10-
PAIKY 30iJbIIeHHS CyMU I'OJIOBHOTO Ta OpOiTAIbHOrO KBAHTOBUX UICEJ.
2. fAkmro cyma n + 1 ogHAKOBa, TO IepeayCciM 3aII0OBHIOETHCA OPOiTATIDb 3 MEH-
muM 3HaueHHaM n. OTike, IMOCTiTOBHICTEL 3aIOBHEHHS opbiTasieil e1eKTpo-
HaMU MOKHA IIOJATU TAKUM PASOM:

1s2, 252, 2p8, 3s?, 3p%, 4s2, 3d'°, 4p°, 5s2, 4d'°, 5p°, 652, 414

BamaM’ATOBYBATH el pAJ He MOTPi6HO. Moro BUKOPHCTOBYIOTH IIif 4ac
CKJIAaJAaHHS eJeKTPOHHUX KoH(Iirypailiii aTromiB abo fioHiB eJ1eMeHTiB (AUB.
MaJ. 8).

IIpuamun 3a6oponu Ilayai. B atomi He Moike OyTH IBOX €JI€KTPOHIB 3
OZHAKOBUM Ha0OPOM yCiX YOTHPHOX KBAHTOBUX YHCEJ: — 3abopo-
HeHo. Ile o3Hauae, 1110 Ha OHiN opbiTasi He MoXKe OyTu OibIlle TBOX eJIeK-
TPOHIB 3 aHTUIIaPAJIEeIbHUMU CIiHAMU: — I03BOJIEHO.

IIpaBuno Xymma. Opbitani omHOro miApiBHSA 3aIOBHIOIOTHLCA eJeK-
TPOHAMHU B TaKMUU cmocib, 1mob6 ix cymapHH#l cmin 0yB MaKCUMAaJbHUM:
111 1| | — zabopomeno. Ile osmauae, IO CHOYATKY eJEKTPOHM 3a-
MOBHIOIOTh OPOiTa[i MO OZHOMY Ha KOMKHiN, a AKIO YMCJIO eJEeKTPOHIB
OinbIie 3a umcJsio opbiTaseit, TO — IO ABa, YTBOPIOIOYM €JIEKTPOHHI Imapu

— I03BOJIEHO.
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!

KopoTko mpo rososue

OCKiTbKY eJIeKTPOHM MAaIOTh Pi3HMI 3amac eHeprii, BOHM PO3Mi-
IIYIOTHLCSA B ATOMi Ha PisHill BiicTaHIL BiJ Aapa, YyTBOPIOIOYM €JIeKTPOH-
Hi mmrapu. KoKHOMY eJIeKTPpOHHOMY IIapy BiAIIOBiZiae IMeBHUI PiBeHb
eHeprii eJIeKTPoHiB, IO POSMINIYIOTHCA HA HHOMY, TOMY €JIEeKTPOHHI
Iapy Ha3WUBAIOTH II1e eHeP2eMUYHUMU DIBHAMU.

Yuciio eHepPreTHYHMX PiBHIB ¥ aTOMi ejieMeHTa BiAIIOBia€ ToJIOB-
HOMY KBaHTOBOMY YHCJIY 7, TOOTO HOMEPY IIepioay B IepioguuHii cu-
cremi. EHepreTruHi piBHi aTOMiB IT03HAYAIOTLCA TAKOMK JIATUHCHK MU
adirepamu K, L, M, N, O, P, Q.

Ko:xHUii eHepreTnuHU piBeHb MOMINAETHCA HA ITiAPiBHiI, YMCIIO
AKUX JOPiBHIOE HOMEPY PiBHA.

Ha oxmiii opbiTadi Moske OyTH JuUIlle ABA €IeKTPOHU 3 IIPOTUIEHK-
HUMU CIIiIHAMH.

EjeKTpoHU po3MiIyIOThCA CIIOUATKY IO OSHOMY Ha KOXKHil 3 op0i-
Tajei, a IoTiM — IIO ABA.

Posmogis eleKTpoHIB y aToMi o opOiTanax HA eHepreTUuYHUX PiB-
HAX 1 TiApPiBHAX HA3WBAETBHCS €JeKMPOHHOW KOHPI2YPAUien amoma.
I'padiuso BoHa mepegaeThbca 3a JOIOMOTH €JIEKTPOHHUX (PopMyJ abo
KBaHTOBUX KOMipoK. [[1d cKIamanHa eJTeKTPOHHOI KoH(irypaiii aTo-
Ma CJIi maM’sTaTy IIeBHi MPUHIININ i TpaBUJIa.

¢) Kourponsni saBnanns

® 1. TMosacuiTs, Ha II[0 BKA3yIOTh KBAHTOBI uncia. PoskpuiiTe iX CyTh.

2. PoskaKiTh 11po Oy/I0BY €JIEKTPOHHOI 0G0JIOHKH aToMa.
3. IlodAcHiTh, AKUMU IIpaBUJAMU PETYJIOEThCSI 3allOBHEHHA opbiTasiei
eJIeKTPOHAMMU.

4.

ITomipkyiiTe, AKki aToMHi opbiTani B 6araTroeIeKTPOHHOMY aTOMi 3aII0BHIO-
I0OThCs B mepiny uepry: 5s uu 4d. Yomy? SIKUM DpaBUIOM BU CKOPUCTAJIUCSA
IJIs BiAIMOBiAl Ha e sanuTaHHg?

Hanunrite en1eKTpoHHY KOHQiryparmito aromiB Okxcureny i Kamito Ta moka-
JKIiTH PO3MOAiT €JIEKTPOHIB 3a KBAHTOBUMU KOMipKaMMU.

HanumiTs esekTpouny KoHbirypaiiio Xiaopy C1*5.

Enexrponna Koupirypamisa 1s22s22pf3s23pf3d14s? Bignosigae aromy

A Kamsiiro; B Kauiro; B Ckangito; I' Apromy.

. CKopoueHa eIeKTPoOHHA KOH(Irypalisa OCHOBHOIO CTaHy ...3d'°4s! Bimmosi-

JIla€ aTOMY 13 3apALOM saApa
A 19; B 29; B 39; T 49.

. HenpaBusabHo 3amoBHeHi opbiTani y Bunagxkax

Alt[r[t]r] | Blt[t[t]J[}]
Blt[tr[t[t]1] gttt [

SAKuM mpaBUJIOM BU CKOPUCTAJINCS AJIA BigmoBigi?

*. EleKTpoHHY KOoHGMIrypalio aroMa iHepTHOroO eJIeMeHTa Mae

A Te?; B Cu'; B Fe?'; I' Cr3'.
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§ 5. [MepiognyHnI 3aKOH i NnepiognyHa cuctema XimiyHunX
enemeHrTiB [. I. MenpeneeBa y cBitni yaBneHb
npo 6yaoBy aToma

VYceBimomaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
noscrioeamu cydacHe ()OpMYyJIIOBAHHSA IIePiOJUYHOTO BaKOHY; Oy IOBY KO-
poTKoOl i HamiBHOBroi (hopM HepiofMYHOI CUCTEMU XIMIUYHUX eJeMeHTiB
. I. MeHgeneeBa; cydyacHi yABJIEHHSA NP0 IMEPiOAMYHICTH BJIACTUBOCTEMN
eJIeMeHTiB 3a 6y/JOBOIO aTOMiB;
xapaxkmepu3yeéamu XiMiuHI eJeMeHTH 3a IX MiclieM y IepioguunHii

cucTeMi.

Ho cepenmau XIX cT. ynciio BifoMuXx Ha TO yac XiMiuHUX eJIeMeHTiB J0-
cario 63, ToxX BUHUKJIA ITOTpeda iX yInopAaKyBaHHA. SIK 3acBiguye icTopia
PO3BUTKY Ximii, HiMmenpbKu#t yuenuii Jlorap Meiiep nmepmum 3HaUIIIOB Ipa-
BUJIBHUN IIIAX, OCKiJIBKHK BiH 00paB AJsa KJaacudikallii Ha Toii yac euHy

[.1. MenpeneeB
(1834—1907)

IJIS BCiX eJIeMeHTiB 3arajbHY IX XapaKTepPUCTH-
Ky (pisuuny BeIuunHy) — MAacy.

OpHaK cKJaacTu TaOJIUIIO, AKa BKJIOJaJya 0
yci Bimomi 63 ememeHTHU, 3TPyIyBaTH iX y KiJb-
Ka TOPU3OHTAIBHUX PAMIB TAKMM UMHOM, II[00
y BepTHUKAaJbHI KOJOHKHU IMOTPAINJIN eJeMeHTH,
nomiOHiI 3a XiMIUYHMMMK BJIACTHUBOCTAMU, BIAJIO-
ca juine 1. I. MengeneeBy. Bin Binkpus mepi-
onuunuii 3axkoH (1869), xosu mpo OymOBY aTo-
Ma BUeHi He MaJIX IIfe KOQHOro yaBieHHdA. [Ipu
npoMy cOPMYJII0OBAB 3aKOHOMIPHOCTI 3MiHMI
BJACTUBOCTeH XiIMiUHMX eJIeMeHTiB, AK Temep
BUSABUJIOCH, OJHO3HAUHO IIOB’I3aHUX 3 OYZ0BOIO
€JIeKTPOHHUX O00OJIOHOK aTOMiB, IIle 3aJJ0BTO IO
BiIKPUTTS CKJIAAHOI OyZOBM CAMOTO aTOMA.

TinbKM 3 BUABIEHHAM (PisMUHOTO 3MiCTy IOPAAKOBOTO (ATOMHOTO) HO-
mepa eaxemenTa (1912 p.) i Bizkpurtam 6ymoBu aromuoro aapa (1932 p.)
CTaJI0 3pO3YMiJI0, IO eJIEMEHTHU Y IePioANYHIH crucTeMi po3MmiIlieHi B mopsaa-
Ky 30iJIbINIeHHS MIO3UTUBHOTO 3apAAy X aToMHUX saaep. Tomy cyuacHe ¢op-
MYJIIOBAHHA MIePiOJMYHOTO 3aKOHY TaKe:

BiacTuBOCTi eJIeMEeHTiB Ta YTBOPEHUX HIMU CIIOJYK IIepe0yBaioTh y
IepioaMUHIN 3a/I€KHOCTI Bil BeIMUMHY 3apAIiB Axep ix aTomis.

IToxo mepiogmunoi cucTeMu Ximiunux eaemeHnTiB [Il. I. MengeneeBa, To
HuHI Bitomo moHazn 500 BapianTis ii rpadiunoro 3odpaskenns. Cepen HUX
HAMOiIBIN TONYJIAPHI TaK 3BaHi KOPOTKAa i HamiBgoBra opmu, SKi J0OMOB-
HIOIOTh OJHA OLHY i B I[iIIOMY iIeHTHUYHi, OCKiJIbKHK B 000X (popMax xXimiuni
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eJIEMEHTH 3a CTPYKTYPOIO He30yIKeHX aTOMIB IIOAiIA0TECA Ha IPUPOSHI
cykymHocTi. Ile BizoOpaskeHO y BUTJIAI TOPUBOHTAILHUX 1 BEPTUKAJIBLHUX
pAnxiB — mepioais i rpym.

OcraHHIiM uyacoM HaIiBZOBTra (opMa cTajia AOMiHYIOUOI0, OCKIiIbKM
Kpallle y3TOmKYeThCcsa 3 OyZ0oBOIO aToMiB enemeHnTiB. HamiBmoBra gpopma
IepiogMYHOI CMCTeMHU TaK caMO Ma€ CiM IepioaiB, ajie KOKeH 3 HUX 3a-
Mae Juile OogHY TOPM3OHTAJNb, HAa ABa PAAW He HoAijasdeTbcA. JIiBopydu
PO3BMINTYIOTHCS S-eJIEMEHTH, B aTOMaX SKUX 3al0BHIOIOTHCA S-opbiTauri.
Ile nyxui Ta Ty:KHO3eMeJIbHI eleMeHTH, a TaKoK ['inxporen i 'emiti (guB.
Tabs. Ha (opaari). [IpaBopyu — p-eneMeHTH, B aTOMax SIKUX 3aIllOBHIO-
I0ThCA p-opbiTaii. B cepenHiit wacTuHi po3MinyoThea Tak 3BaHi nepexioni
eJleMenmil, B aTOMax IKUX 3al0BHIOIOTHCA d-opOiTaii mepea30BHIIIIHBOTO
miapy. Poguuu IaHTAHOIAIB Ta aKTUHOIAIB — ITe f-eJleMeHTH. ¥ IX aToMax
3aIll0OBHIOETHhCA TpeTiit 330BHI map. Ili poauHM B KOPOTKii#t i HamiBHOBrii
dopmMax BUHOCATE 3a MeXKi TaOIMIIi.

Hamnismosra (popMma mepiofnuHOI CUCTEMU XiMiUHIX €JIeMeHTiB BKJIIOUA€E
16 rpyn — 8A i 8B. ¥V rpymax A micTATbCS $- Ta p-eJIeMeHTH, B iX aToMax
€JIEKTPOHM 30BHINITHHOTO €HEPTeTUUYHOT0 PiBHA € gasenmHumu. B aTromax
eJleMeHTiB rpym B 10 BaJleHTHUX, OKPiM 30BHIIITHIX €JIEKTPOHIB, HAJIEKAaTh
TaKoK eJeKTpoHUu d-opbiTaseii, 1110 3aI0BHIOIOTLCA. OTiKe, npuiuHa nodio-
Hocmi énacmusocmetl XiMiYHUX eJleMeHmi8 Nnoai2aE 6 N06MOpPHEaHocCmi
0y0o6uU 308HIULHBbO20 eHEP2eMULH020 PIBHA IX AMOMIE.

YucJio BaJIeHTHUX eJIEKTPOHIB BiAIIOBiZae HoMepy rpymnu, B AKil mepe-
OyBae eJeMeHT, i BUIIIOMY CTYIIeHIO OKUCHEeHHS aTOMiB eireMmeHnTa. Hampu-
KJag, yci eremernTu VIIA rpymu MaioTh IO 7 BaJeHTHUX €JIeKTPOHIB, eJIeK-
TPOHHA KOH(IrypaIis aToMiB aKux ns?np®, ne n — HOMep Iepioxy, B SKOMY
po3MillleHu eJiIeMeHT, i, OT?Ke, HOMEP 30BHINITHHOT'O €HEPTeTUYHOTO PiBHA.
KinpKicTh BaJleHTHUX eJIEKTPOHIB 7 BiAllOBimae momMepy Ipynu i BUIIIOMY
CTYIeHIO0 OKUCHEHHS eJeMeHTiB +7 (3a BUHATKOM HalieJIeKTpOHEeraTUBHi-
mroro @ayopy, AKUI He BUSBJIAE TO3UTUBHOTO CTYIIEHI OKUCHEHH).

Or:xe, MicIile eTeMeHTa y IePiOAUYHIN crCTEMI IPSAMO OB’ I3aHe 3 eJIeK-
TPOHHOIO KOHQiryparrieto itoro atroma. To6To 3a MiciieM esleMeHTa y mepio-
IOUYHIA cCTeMi MOJKHA CKJIACTHU eJIeKTPOHHY KOoH(irypaiito aroma. IIpore
CIIPaBeIJINBUM € 11 3BBOPOTHE TBEPAKEHHA: 3a eJIeKTPOHHOIO KOH(pIirypailieo
MOJKHA BUBHAUUTHU €JIEMEHT.

Hampuraan, e1eMeHT 3 eJIEKTPOHHOIO KOH(IrypaIriero aroma

1522522p®3s23p53d1%4s? — IMuuk (2 +2+6 + 2+ 6 + 10 + 2 = 30).

SAxkmro 3asHaueHo KOH(Irypailito TiIbKY BaJeHTHUX eJeKTPOHIB, HAIIPU-
kaang 4s?4p3, To MOKHA PO3MIPKOBYBATH TaK: OCKIJILKM aTOM MAa€ YeTBEPTHUH
eHepreTUYHUN PiBeHb, TO €JIEMEHT MiCTUThCA B 4-My mepiofi; ocKiJIbKY Ba-
JIEHTHUX €JIEKTPOHIB 5, TO — B II’ATUH I'PYIi; OCKiJIbKM B aTOMi 3aII0BHIO-
€ThcA p-miapiBeHb, To 3d-opbiTasi Bike 3amoBHeHi. OTiKe, eJleMEeHT HaJe-
KUTh 10 A rpyniu — VA, To6TO 116 ApceH.
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! Koporko npo ronosne

® BiactuBocTi xiMiuHMX ejleMeHTiB mepeOyBaioTh y IIePiognuHilL 3a-

JIEXKHOCTI BiJ] BEJIMUYMHU IIOSUTUBHOTO 3apALY AApa ix aromis. Ilpuun-
Ha MOAiOHOCTI BJIACTUBOCTEI I'PYII €JIEMEHTIiB MOJATAE Y MePioguUHiE
IIOBTOPIOBAHOCTI KOH@iryparii BajeHTHuUX ejleKTpoHiB. Homep 30-
BHIIITHHOTO €HEPreTUYHOTO PiBHSA aToMAa BiITIOBigae HOMepy mmepiony, B
AKOMY PO3MIiIlleHIIl eJJeMeHT. UMCcI0 BaJIeHTHIX eJIEKTPOHIB, IK IIpa-
BUJIO, BifITIOBiJae HOMEPY I'PYINU, B AKIA MiCTUTbCA €JIeMEHT, Ta 0T0
BUIIOMY CTYIIEHIO OKVICHEHHSA Yy CIOJIYKaX.

¢) KourpoasHi 3aBnanns

® 1. Hagenits cyuacHe (hopMyIIOBaHHS Iepioguunoro 3akony M. I. Mergeneena i
MOACHITh MPUYUHY YTOUHEeHHs MeHIe/IeeBChbKOT0 (DOPMYJIIOBAHHS.

2. TTosicHiCTh CTPYKTYPY HAMiBZOBIol (DOPMHU IIEPiOAUUYHOI CHUCTEMH XiMiuHUX
enemeHTiB . I. Menpeseesa.

3. I1s1 ereMeHTa 31 CKOPOUEHOIO €JIEKTPOHHOI0 KOH(irypailieto aToma B OCHOB-
HOMY CTaHi ...3d%4s! cupaBeniuBi TBepPAKEeHHA
A micTuThbesa B 3-my mepiofi; B posmimenuti y VIB rpymi;

B poswmimenuii y VIA rpymi; I' B aTomi 6 BaJIeHTHUX €JIEKTPOHIB.

4. Ha ocHoBi eslekTpoHHOI KoHMiryparrii 1522s22p®3s23p®3d1°4s?4p5 nassiTs eJte-
MEHT i MosACHITH 6yAOBY i0oT0 aToMma.

5. AroMm eslemeHTa Mae eJIeKTPOHHY KoHbirypario 1s22s22p%3s23p%4s23d°5. Ha-
3BiTH HOMeEp Ilepiofy, HOMep I'PyIM i MaKCUMaJbHUU CTYIiHb OKUCHEHHSA
eJIeMeHTa.

6. IToscHiTH, YOMY TPy JIAHTAHOIAIB i aKTHHOIAIB MicTaTh Mo 14 xXimMiunmMx
€JIeMEeHTiB.

7. TosAcHicTh, Y1 MOXKYTh eJIeKTpoHHU HoHa Al®" mepebyBaTu Ha opbOiTanax:
a) 2p; 6)1p; B)3d.

8. CropoueHi eleKTpPoHHI KOH(pIryparii aToMiB ejJleMeHTiB, II[0 YTBOPIOIOTH
BUII OKCUIH CKJIATY E2O7, — 1e
A ...2522p5; B ...3d%4s?;

b ...35%3p5; T ..3d%4s%.

9*. HasBiTh iHepTHUI eJIeMeHT Ta MOHN YOTHUPHOX €JIE€MEHTIB, II[0 MAalOTh OJHA-
KOBY €JIEKTPOHHY KOHGMIrypalliio 3 YaCTUHKOIO, iKa BUHUKA€ BHACIIIOK BU-
TaJieHHs 3 aToMa KasbIlito Bcix BaJIeHTHUX €JIEKTPOHIB.

§ 6. XapakTepucTuka BnacTuBoCTein aTOMiB eJieMeHTiB

VYceBimomaeHHA 3MicTy IboTo ITaparpada gae 3Mory:
NnoscH08amMU CyTh BITHOBHUX Ta OKMCHIOBAJBbHNX BJIACTHUBOCTEH aTOMiB
€JIEMEHTIiB, iX MeTaJiuyHNI 1 HeMeTaJIIuHUNA XapaKTep, eHepriio HoHisa-
mii, CIIoOpigHeHiCcTh OO0 eJIEKTPOHA, Padiyc aToMa, eJIeKTPOHEeraTuBHICTD;
ymimu o0rpynmosyeamu 3aKOHOMIDHOCTi 3MiHM BJIACTUBOCTEH aTOMiB
eJIEMEeHTIB y IepioguuHil cucremi.
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Meraaiuni Ta HeMmeraJdiuHi eaxemenTu. Bu B)xe 3HaeTe, 1110 IJA aTo-
Ma HaMOiJIBII eHePreTHYHO BUTiAHOIO € IMOBHICTIO 3all0OBHEHA eJIeKTPOHHA
000JIOHKAa, — AK y aToMiB iHepTHuX rasis. Tomy aTomMu iHIIUX ejleMeHTiB
HaMAararmTbhCA 3aBEPIIUTH CBOIO eJIEKTPOHHY KOoH@Iirypariimo g0 060JOHKU
imeprHOTO enemenTa ns’npb. JIasa nmporo aromu abo BiggarTh eIeKTPOHNU i3
30BHIIITHBOT'O €HEPTEeTUYHOTO PiBHA (OKMCHEHH:A), ab0 MPUETHYIOTH eJeK-
TPOoHU (BiJHOBJIEHHA), TKUX He BUCTAYAE 0 IIOBHOTO 3aII0OBHEHHA opbiTaseii
30BHINTHLOT'O PiBHA.

Kinvkicmv enepezii, HeoOxiOHol O0as 6idpusy 6i0 amoma HaiOiabUL
cAa0K036’A3AH020 3 HUM eJeKMPOHA, HA3UBAEMbCS eHep2ielo UOoHiI3ayil
(v mepepaxyHKy Ha 1 moJsb). HuM BOHa MeHINA, TUM JeTIle aToM Bifmae
eJIeKTPOH, TUM OiJIbITIe BUPaKeHi oro BigHOBHI BiacTuBoCTi (MaJ. 9).

Man. 9. Cxema 3miHM eHeprii MOHi3aLii XiMiYHX enemeHTiB

BiactuBocTi HeMeTaIiYHMX €J€MEHTIB XapaKTepusyIOTh 3a CnopioHe-
Hicmio 00 eleKkmpoHa, mo6mo eHepzeMULHUM eeKmoM NPUEOHAHHA eJek-
mpoHa 0o amoma (y mepepaXxyHKy Ha 1 MoJib). YuM BUIlla CIIOpifHEHICTS 10
eJIeKTPOHAa, TUM MIITHIIlle aTOM YyTPUMY€ UYKUI €JIeKTPOH, TUM CHUJbHIiIIIe
BUpPAaKeHi H0ro OKMCHIOBAJIbHI BJIaCTHUBOCTI.

Pagiyc aToma. 3po3ymiJjio, 1110 aTOMH He MalOTh CYBOPO BUSHAYEHUX MEXK
yepes KOPNYCKYIAPHO-XBUJILOBUU XapaKkTep ejgeKkTpoHa. Tomy abcosoTHe
3HaYeHHS pajiiyca aToMa BUSHAUUTU HeMO:KJIUBO. Ochk YoMy 3a pajiyc aTo-
Ma YMOBHO IIPUIMAIOTh BiicTaHb Bim Axapa Mo HaAWOIIBIN BimmaieHOTO Bin
HBOTO eJIEKTPOHA.

Crocrepiraerscsa nepiognuHicTs y 3MiHi aToMmHUX pagiyciB. Tak, y mepi-
oJax 3i 301JIBIIEHHAM YMCJA eJeKTPOHIB Ha 30BHIIITHBOMY €HEePreTUYHOMY
piBHi 30iMBITyeThCA IX cyMapHU HeraTUBHUY 3apsan. EJeKTpoHu cuabHIiIIIe
OPUTATAIOTHCA 0 TO3UTUBHO 3aPAIKEHOT0 SApa, 1 aToM Hi0U CTHCKAaEThCH,
TOOTO ¥10T0 pasiyc ameHITyeTbes (Mmas. 10).
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Man. 10. MNopiBHANBbHI BENMUYNHM aTOMHUX PaAiyCiB AeAKNX efleMeHTiB

3i 30inbIIIeHHAM aTOMHOI'O HOMepa eJeMeHTiB pajiycu Horo aTOMiB B
A rpynax, sk IpaBuUJIO, 30iIbITYETHCS BHACIILOK 30ibIIIeHHS UNCJIA €HeP-
reruuHux piBHiB. IIpoTe 30idbIlIeHHA 3apALYy AApa IPU IILOMY BUKJINKAE
nporuiaeskuuii epekr. Tomy 30iMbIITeHHS aTOMHHUX PamiyciB 3i 36iabIieH-
HSM T'OJIOBHOTO KBAHTOBOTO UH1cJia 1 (HoMepa IIepioy) BimlHOCHO HeBeuKe,
a B TeAKUX BUNAJKaX, HAMPUKJIAL y p-eaeMenTiB IIIA rpynu, sHaueHHA pa-
miyca aroma Al 6inbiie, HixK v Ga.

EjeKTpoHeraTUBHICTh eJieMeHTa — IIe 3JaTHICThL aToMa eJleMeHTa B Xi-
MiuHifl CIIONYI[I HPUTATYBATU OO0 cebe eJeKTPOoHU. YuM OijbIlle eIeKTpoHe-
raTUBHICTh aTOMAa, TUM CUJILHiIIIe BiH IPUTATYE CIiJIbHY €JIeKTPOHHY Iapy
(uepes 1110 BOHA 3MiITyeThCA B OiK OiJIbII eJIeKTPOHETaTUBHOTO eJIeMeHTa),
TUM sICKPaBillle BUABJIEHI B HHOTO HEMETAaJIiuHi BJIaCTUBOCTI.

Viepire IIKajdy eJleKTPOHEraTUBHOCTEH eJeMeHTiB po3po0OUB aMepu-
kaucbKuit yueruii JI. [Tominr (1932). Bin BuaABuUB 3arajbHy TEHIEHITi10 3Mi-
HU eJIEKTPOHETraTUBHOCTEN eJIEMEHTIB y MepioanuHi#i cucTeMi: B mepiogax
iX eJIEKTPOHETaTUBHICTb 3POCTAE 3JIiBa HAIPaBo, a B I'pyliax — 3HU3Y Bropy.

fAK mosicHUTH 11}0 3aKOHOMipHiCTL?

Y mepiomax y mMipy 3pocTaHHA 3apAmiB A7ep aTOMiB UHMCJIO BaJEHTHUX
€JIeKTPOHIB 30iJIBINIYETHLCA, PAAiyC ATOMIB 3MEHIIIYETHCS, a CIOPiAHEHIiCTh
o eIeKTpoHa 3poctae. OTiKe, eJIeKTPOHEeTaTUBHICTD 30i/IBIITYEThCA.
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!

AMepUKaHCbKNIA
di3uK i XimiK,
rPOMaZCbKMI Biay.
Mpaui 3i cTpyKTYpY
6inkKiB, iIMyHOXiMil,
MOSIEKYNAPHOI
reHeTvKu. Buctynas
npoTu BUNpoOyBaHb
AfepHoI 36poi.
HobeniBcbka

npemis 3 ximii
(1954), Hobeniscbka
npemisa mupy (1962),
MixxHapogHa
JleHiHCbKa npemin
(1970). 3onoTa meganb

Y rpymax A mHaBmaxku: pamiyc
aToMiB 30iJBIIyeThCs, 3B’ A30K
BaJIEHTHUX €JEeKTPOHIB 3 AApoOM
mocyabaoeTheA, 1 IIpUeTHAHHSA
HOBUX €JIEKTPOHIB YCKJIAAHIOETh-
cA, TOOTO eJeKTPOHeraTUBHiCTH
SMEHIIYEThCA.

Haii6inpiy esleKTpoHeraTus-
HiCTb MAIOTh TaJIOTeHU, OCOOJJIMBO
dyop; HAUMEHITYy — JIYyKHIL eJie-
MeHTHU. [HepTHi eleMeHTHU eJIeKTPO-

J1. K. MNoniHr
(1901—1994)

im. JlJomoHocoBa AH

HeraTUBHOCTI He MalOTh.
CPCP (1977)

KopoTko mpo rososue

BiactuBocTi XiMiuHMX e€JeMEHTIB 3MiHIOIOTHCSA IEPiOgWYHO 3i
3POCTAaHHAM 3apAmiB aaep aromiB. IlpmumHa 3MiHM BJIACTHBOCTEMH IIO-
JIITA€ B TOMY, II10 TaK CAMO IIE€PiOAMYHO 3MiHIOETHCSA UMCJIO BAJTEHTHUX
eJIEKTPOHIB y aTOMax.

Y nepiodax 3i 30iJbIIIeHHAM 3apsAIiB sSep aTOMiB eJIeMeHTiB Io-
CIIIOIOTHCA iX HEMETAJiuHi BJIACTHUBOCTI, a METANiuHI — mocabJIro-
IOTHCA, BIiAIOBIZHO OKMCHIOBAaJIbHI BJIACTMBOCTI IOCHJIIOIOTHCI, a
BiHOBHI — II0CJIA0TIOIOTHCS; €IeKTPOHEraTUBHICTL €JIeMEeHTiB IIOCH-
JIIOETHCS, a PaAiyCu aTOMiB 3MEHIITYIOThCA.

VY zpynax 3i 306inbIIeHHAM 3apANiB AJep aTOMiIB eJIEMEHTIiB MeTa-
JIiYHi BJIACTHBOCTI IOCUIIOIOTHECA, & HEMETAJIIUHl — IOCJIa0JII0I0ThCH,
BiAMMOBiZTHO BiTHOBHI BJIACTHBOCTI aTOMiB HOCHJIIOIOTHCA, a8 OKMCHIO-
BaJIbHI — II0CJIA0JIIOIOTHCS; €JIeKTPOHETATHUBHICTh €JIEMEHTIiB 3MeEH-

MIYETHCS, a PAAiyCH aTOMiB 301IBIITYIOTHCS.

¢) Kourponsni saBnanns

® 1.

IlosAacHiTh, MM 3yMOBJIEHI MeTaJIiuHI Ta HeMETAJiUHi BJIAaCTHUBOCTI aToMiB
enemeHTiB. HasBiTh Ba eJleMeHTH: aTOMHU OJHOTO 3 HUX HaNOiJbIlle BUAB-
JSI0Th MeTaJIiuHi, aToOMHU iHIIIOr0O — HeMeTaJiuHi BjacTuBocTi. Bigmosigb
00T pyHTYITE.

ITomipkyiiTe, yoMy aToMu 3 KOH(DIrypailieio BaJeHTHUX eJIeKTPOHIB ns?np® me
BUSABJIAIOTH CIIOPiHEHOCTI 10 eeKTpoHa. [[yid o0r'pyHTYyBaHHA BiAIOBiAi HaBe-
IiTh CXeMY PO3IOAiIYy BaJeHTHUX €JIEKTPOHIB 10 opbiTansax y aromax Be i Ne.
Kopucrytouncs maj. 10 y migpyuHUKY, TOSACHITh 3aKOHOMipHICTS 3MiHU Be-
JUYUHU aTOMHUX PaAiyciB XiMiuHMX esleMeHTiB y nepiofax i rpynax mepio-
IVUYHOI CICTEMU.

¥ aToMmiB esleMeHTiB, CHMBOJIU AKNX HaBeJeHO HUKUE, eJIeKTPOHETaTUBHICTh
CIOYATKY 301JIBIIYETHCA, a IIOTiM 3MEHIIYETHCA B PAAL

A Na, Mg, C; B I, CIl, Br;

B Na, K, Rb; I Cs, K, Be.

33



Po3gin 1

5. Cepen cxeM POBIIOALIY €I€KTPOHIB 110 KBAHTOBUX KOMipKax eJieMeHT 3 Haii-

O1JIBIIT ACKPABO BUPAKEHUMHU HEeMEeTAJTiUHNMHU BJIACTUBOCTAMU — IIe

ATt T BT [ [ ]
BT[] | Tt [Lt]it] 1]

6°. HasBiTh MeTaTiuHi eleMeHTH 3a KOH(DIrypaIlissMu BAJIEHTHUX eJIeKTPOHIB iX

aTomis: a) 6s'; 6) 4s%; B) 3s23p?; 1) 4d'°5s'. PosmicTiTh 11i eJ1leMeHTH B TOPSI-
KY IOCUJIEHHA BiTHOBHUX BJIACTUBOCTEM.

7*. IlomipryiiTe, AK 3MIiHIOIOTHCA PAAiyC, OKMCHIOBAJIbHI BJIACTUBOCTI aTOMIB i

MeTaJivuHi BJIACTUBOCTI IPOCTUX PEYOBUH y TAKUX PAAAX €JIEMEHTIB:
a)Al —Si — P —S;

6) Ba — Sr — Ca — Mg;

B) Te — Se — Br — Cl.

8. HasBiTh eleMeHT, AKUH He HAJIECKUTH 40 METAIIUHNX eJIeMeHTiB, aJje oro

aToOM Ha 30BHIIITHBOMY €HEepTeTUYHOMY PiBHI MicTuTh ABa ejneKTpoHu. Cxa-
paxTepusyiTe 1eit eeMeHT. YoMy UHMCJIO BAJEHTHUX €JeKTPOHiB OT0 aTo-
Ma He BifIIoBizae HOMepPY I'PpyIH, B AKil BiH MicTuTbCSA?

9”. BuCJIOBITh CBOE IependauyeHHs II[0J0 BJIACTUBOCTEN, AKi MIOBUHEH MAaTH eJie-

§7.

MEHT 3 aTOMHUM HoMepoMm 119.

Xapaktepucrtmka XimiuHOro efiemeHTa 3a noro micuem
y nepiogunyHin cucrtemi Ta 6ygoBoto atoma

VYeBimomaenHs 3MicTy 1IboTo maparpada gae aMory:
8u3Haxamu Miciie XiMiuYHOr0 eJJeMeHTa y IIePioAMuHINA cucTeMi;
noscHwsamu OyZOBY aToMa XiMiUHOTO eJIeMeHTa;
xapaxmepu3yeamu 3a MiCIleM eJIeMeHTa y IepioAmyHil cucTeMi Ta 6y10BOIO
aToMa BJIACTUBOCTI IIPOCTOI PEUOBUHM, CKJIAL i XapaKTep BUIIOT0 OKCUAY Ta
TiApoKcHUmy, CKJIAL JeTKOI crioryku 3 ['igporenom (e MOKIUBO).

IIpuragaiire:

e cyuacHe ()OPMYJIIOBaHHA II€PiOAUYHOTO 3aKOHY;
® OCHOBHi 3aKOHOMipHOCTi 3MiHM BJIaCTUBOCTEN aTOMiB, IIPOCTUX i CKJIa-
HIX PEUOBUH, YTBOPEHUX XiMiUHNMU eJleMeHTaMU, y Ilepiofax i rpynax.

Huni, Ko BCTaHOBJIEHO 3B’ A30K MisK YUEHHAM IIPO MEePioAUUYHICTSE i Te-
opiero OymoBU aTOMiB, MOYKHA IOBOJIi IIOBHO XapaKTepu3yBaTH XiMiuHi ere-
meHTHU. Kpaitie e po6uTu 3a MeBHUM IILJIaHOM.

MnaH xapaKkTepucTuKM XimiyHOro efiemeHTa

1. Ximiunuii 3HaK i Ha3Ba eJleMeHTa. Xuop Cl
2. Micie ximiuHoro eaeMmenTa y mepiogmnuHin ATomunuii somep 17
cucteMi (aToMHUIIT HOMEDP, BilHOCHAa aTOMHA A (Cl)=35,5
maca, mepiom, rpyma). 3-ii mepion
VIIA rpyma
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3. ByzoBa aToma ximiuHOTO eieMeHTa (3apsas,
AIpa aToMa; YMCJ0 IPOTOHIB, HEUTPOHIB, ~
; . : ; 17p*, 18n° 17¢
€JIeKTPOHIB y aTOMi; PO3NIOLJ eJIeKTPOHiB
3a eHepreTHYHUMU piBHAMY). Buzx enemenTa 1522522p53523p°
(memerasiuaMit 60 MeTaTiUYHUTT).

4. XapaKTep IIPOCTOI peUOBUHM, YTBOPEHOI aTo- xyop Cl, —
MaMU IILOTO eJeMeHTa (MeTaJll, mepeXigHuin HeMeTaJl
MeTaJj, HeMeTaJI).

5. CrJiag BUIIIOTO OKCHUY, IOTO XapaKTep CLO,
(OCHOBHUI, KUCIOTHUM, aMpOTEePHUIIL). xJgop(VII) okcun

KIUCJOTHUM OKCHU/I

6. CKJiag BUIIIOTO TiAPOKCUAY, OO XapaKTep HCIO 4
(KucJyora, ocHOBA, aMm(pOTePHU IiAPOKCHUTI). XJIOPHA KHCJIOTA

7. Ckjan eTkoi crosyku 3 Iimporernom (muisa HCI1
HeMeTaJiuHUX eJIeMeHTiB). rizporen xjopum, abo

XJIOPOBOJIEHB; BOAHUN
POBUYMH — KHCJIOTa

IToxkaxxemo Ha nmpukJazai Maruiro, dK 1le MOYKHA XapaKTepusyBaTH Xi-
MiUHUY eJTeMeHT.

1. Mg — Maruwiii.

2. Enement Maruiii mae aromuuit HOMep 12, BiZHOCHY aToMHY Macy 24
(BaokpyriieHe 3HaUeHHA). PosMitieHuii y TpeTboMy Hepioni, B APYyTii rpymi.

3. Ockinmbku aTomuut HOMep Mg Z = 12, To anpo aroma Mg micTuTh
12 porowniB, 3apazn aapa +12. Hucsio HeATPOHIB y AAPi JOPiBHIOE:

N=A —Z =24 — 12 = 12. OCKiIbKHK aTOM €JIeKTPOHEUTPATBHUI, TO
YUCJIO eJIEKTPOHIB ¥ aToMi TaKoK mopiBHIioe 12. EleKTPoOHU yTBOPIOIOTH B
aToMi Tpu 1mapu (Tpu eHepreTUYHUX PiBHi):

Mg 2é; 8é; 2e
Enexkrponna koHdirypamis aroma Maruiro 1s22s22p63s?

Buxopgsauu 3 0ymoBu aToMa, MOKHA IEpeI0aUYNTY CTYIIiHb OKMCHeHHA Mar-
Hifo B ioro cnosrykax. OckinbKuy mig yac XiMmiuHMX peakitiit arom Marxiro Bif-
Jlae Ba 30BHIIIHIX €JIEKTPOHU, BUABJSAIOUNA BiJHOBHI BJIACTUBOCTi, TO HOTO
CTYHiHL OKHMCHEHHs JopiBHIOE +2. OT:Ke, Maruiii — THUOOBUI MeTaJIiuHMIA
eqeMeHT. SIKIIO MOPIBHATHU 3 eJleMeHTaMU-CyCilaMi O T'PyIli, TO BiAHOBHi
BJIaCTHBOCTi y Maruiio BUABJISIOTBCS CUJIbHIiIIIE, HisK ¥ Bepuiito Be, ane ciab-
Kime, Hisk y Kanbirito Ca. Ile moB’ss3aHo 3i 36ibIITeHHAM pafiyciB aToMiB Ipu
nepexoni Big Be ;o Mg i Ca. ¥ 3B’ 3Ky 3 IIUM IBa 30BHIIITHIX eJIEKTPOHY JeIaTi
OibIIle BiOZaIAI0ThCS Big AApa, iXHill 3B’ A30K 3 IAPOM II0CTIa0II0ETHCA, i aTOM
JIeTIIIe BTpavae ixX, MepeTBOPIOIOYNCH Ha ITO3UTUBHII JBO3aPAOBUHA HOH.

4. EnemenT Martii yTBOpIoO€ IIPOCTY PEUOBUHY — MAarHii, Ajad AKoI xa-
paKTepHi MeTaJiuHi KpucTaaiuHi r'paTKy i MeTaliuHuil XiMiuHU# 3B’ A30K,
TOOTO yCi TUIIOBI AJIS MeTaJIiB BJIACTUBOCTI.
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Po3gin 1

Marwuit okcug MgO € 0oCHOBHUM OKcHAOM. BiH BuUABJIAE BCi THIIOBI

BJIACTUBOCTi OCHOBHUX OKCUIiB (npuzadaiime, aki came).

6. Enrementy Marnito Bignosigae rizpoxcug Mg(OH), — ocrHosa, 110 BHU-
SABJIAE BCi XapaKTepHIi BJIaCTUBOCTI OCHOB (npuzadaiime, sakicame).

7. Jlerkoi cmonyku 3 I'imporermom Maruiii He yTBOPIOE, a YTBOPIOE TBEPAY

+2 -1

cosnenofibny cnonyky — MgH, maruiii rinpun.
XapaKTepucTuKy XiMiuHOTO eJeMeHTa MOMKHa IIOJAaTH B CKOPOUYEHIiN
¢dopmi, HaTTPUKIAT:

Marniin Mg
: Miciie B mepiognuHiii cucremi: 3-it mepioz, ITA rpyma
. Ckaag aroma: ;Mg 12p*, 12n°, 122
: Bymosa aroma: Mg 1_822822})6382 = [wNue]'Ss2
Baactupocti: Mg® — 2¢ = Mg*2, TunoBuii BifTHOBHUK
: BucuHoBok: Maruiit — TUIIOBUI MeTaJIiUYHUH €JIeMeHT

Taki xapaKTepUCTUKHN MOXKHAa HABECTU IJId OiJIBIIOCTI XimMiuHmUX eJe-
MEHTiB — MeTaJiuHuX 1 HeMeTaJiuHIX.

' KopoTKo mpo rojiosue

ITepiogmunnuii 3aK0H i mepiogUYHAa cHUCTeMa XiMIiUHUX eJIeMeHTiB

II.I. MengeneeBa 1ae 3MOry IepeadavaTii 0yJ0BY i BIaCTUBOCTI aTOMiB
€JIEMEeHTiB Ta yTBOPEHUX HUMHU MPOCTUX i CKIaTHUX PEUOBUH.

¢) KourpoasHi 3aBnanns

® 1.

2.
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Kopucryrounch miaHoM xapaKTePUCTUKMU XiMidYHOTO eJleMeHTa, HaBeJleHUM
Ha c. 34, 35, cxapakTepusyiiTe Kap6oH.

B aTomi ximMiuHOTO ejleMeHTa eJIeKTPOHU PO3IIOLiJIeH] II0 eHePreTUYHUX PiB-
HAX Tak: 2, 8, 6. BusHauTe micIile I[bOr0 eJIeMeHTAa B IIePiogUUHill cucTeMi;
XapakTep IIPOCTOI PEUOBUHU, AKY YTBOPIOE Il eJIeMEHT; CKJIa i XapaKkTep
MOro BUIIOTO OKCHUAY Ta TiAPOKCHUAY; CKJIAM JeTKol cuoayku 3 ['izporesHom,
SAKIITO IIeii eJIeMeHT il yTBOPIOE.

3asHauTe CKJIAJ i Ha3BY BUIIIOTO OKCHUAY XiMiUHOTO ejieMeHTa 3 AaTOMHUM HO-
mepom 14. IToscHITE XapakTep I[bOTO OKCUAY.

Bigomo, m1o metasiuni BiractuBocTi MarHito Bupaskeni caabkiimne, ik Ha-
Tpito, ajie cUuJbHiIe, HisK AJomiHito. [lafiTe TOsACHEHHS.

OG6r'pyHTyiiTe, Y OYAYTh BUIII OKCUIM €JIEMEHTIiB 3 ATOMHUMY HOMepaMu 6,
11, 18 B3aemogisaaTu 3 KucjaoTo0. HanumriiTe piBHAHHSA MOMKJINBUX PeaKITiii.
HassiTh esleMeHT II’ATOro mepiony, SKUA € HAUTUIIOBIIIINM HeMETAJiYHUM
eiremeHTOM. Homy?

Buszaure XiMiuHMIA eJleMeHT, SIKIIO BiZoMO, IIT0 B I0T'0 aTOMIi ABa €JIeKTPOH-
HUX IIapH, a CKJIaJ JeTKol crosyku 3 I'inporenom Bignosigae popmyni RH,,.
fAxKy mpocTy peuoBuHY — MeTaJ abo HeMeTaJl — YyTBOPIoE el eemeHT? Bif-
HOBibh MOTUBYUTE.

ITopiBHsTiTE OYI0BY €JI€eKTPOHHIX 000JOHOK ATOMIB €JIeMEeHTiB 3 ATOMHUMU
HOMepamm: a) 7i15;6) 17 i 18. SuaiiniTs moxibHicTh i BizMiHHiCcTE y Oym0Bi
aToMiB 1ux egeMeHTiB. IIosSCHITE, AK IIe IO3HAYAETHCS HA IX BJIIACTUBOCTAX.
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9. 3a micrem eslemeHTa y mepioguyuHili cucremi Ta 6yI0BOIO aTOMAa OMUIIIITH Xi-
MiuHi BJIACTUBOCTI eJieMeHTa 3 AaTOMHUM HOMepoM 23.
10°. Oquu 3 esiemeHTiB, nependavenux . I. MeHgeaeeBUM, YTBOPIOE OKCHUJ, Ma-
coBa yacTka Okcureny B skomy ctaHoBuTh 0,306. Y iboMy OKCH/Ii eJleMeHT
BUSABJISE CTYIiHb OKMCHEHHS, 110 JOPiBHIOE +4. BusdHauTe BifHOCHY aTOMHY
Macy eJeMeHTa, 3a3HauTe Horo Ha3BY.

§8. XimiuyHun 3B’A30K

VYceBimomaeHHA 3MicTy IIboTo IMaparpada 1ae 3Mory:
noscHioéamu IPUPOAY XiMiuHOTO 3B’A3KY, CYyTh 30yIKEHOT'0 CTaHy aTo-
Ma, IPaBUJIO OKTETY, KPAaTHICTh 3B’ A3KY;
émimu po3pizHamu pisHi TMIN XiMiuHOTO0 3B’ A3KY, MOACHIOBATH MeXaHi3-
MU IX YyTBOPEHHHA.

Bu B:xe 3HaeTe, 110 Jullle nedAKi eqjeMeHTH (npuzadaiime, aki came) 3a
CTaHJapTHUX YMOB IIepe0dyBaloTh ¥ CTaHi OJHOATOMHOrO rasy (zomy?). Aro-
MU BCiX iHIIMX eJeMeHTiB, HaBIaK1, B iHAMBiAyaJbHOMY BUTJISAAIL He icHY-
10Th. BoHU B3aeMOaitoTh MisK c0000 a00 3 aToOMaMH iHIIIUX eJIeMeHTiB, YTBO-
proroun 0iJbIIT a00 MEHIII CKJIaAHI YaCTUHKY, OCKiJIBKY TaKe 00’ € THAHHS 34
eHepreTUYHNM CTaHOM BUTIAHIiIIe, HijK iCHYBaHHSA OKPEeMUX aTOMIiB.

Ilixg moHATTAM «XiMiuHMI 3B’ A30K» PO3YMiIOTh Pi3Hi BUAU B3aEMO-
Iifi, 110 3yMOBJIIOIOTh YTBOPEHHA i cTifiKe icHyBaHHS MOJIEKYJI, HO-
HiB, KPUCTAJIiB, pagnKaJIiB.

B yTBOpeHHi XiMiuHOTr0 3B’ I3KY MOXKYThb OpaTH yUacCThb:
e HecCIIapeHi eJIEKTPOHU aToMa;
° mapa BaJIeHTHUX eJIEKTPOHIB, II10 mepedyBaioTh Ha OJHil opbiTai;
° BaKaHTHAa OpOiTaJib.
= Hanumiits eseKTpoHHY (hopmyay aroma Harpiro i ckaagiTs 1oro eex-
TPOHHY KOH(Irypalito y BUriasaai KBaHTOBUX KOMipoK. BusHaure, CKijb-
KU HeCIIapeHUX eJIEKTPOHIB MiCTHUTh BAJIEHTHUHN eHePreTUUHUNA PiBeHb.

ITixg uac yTBOpeHHA XiMiUuHOrO 3B’A3KY ATOMU HOTJIMHAIOTE AeIKY Kilb-
KicTh eHeprii i mepexonAaTs y 30ydxicenuil cmaHt. 3BiIKYU K OepeThed 14 eHep-
ria? Boua BuminseThCcsa BHACHIIZOK YTBOPEHHS XiMiuHOTO 3B’SI3KYy, amKe
mepebir peakiliii BUMarae B OJHUX BUIIAAKAaX HarpiBaHHsA, B iHIIIIX — OIPO-
MiHEHHS CBiTJIOM 200 KOPOTKOXBUJIBOBOT'O €JIeKTPOMAaTrHiTHOT'O BUITPOMiHIO-
BaHHA. ¥ IILOMY BUOAAKY Ha 30yI:KeHHA aToMa 3aTpavyaeThbCcsd BiAIOBiZHO
TelIoBa a00 CBiTJIOBA eHepris.

Poariaauremo, 1110 BigoyBaeThesa 3 aromMoM Pocdopy mig uac mepexony B
30yIKeHnii cTaH. Y pe3yJbTaTi HOTIMHAHHS AeAK0l KiJIbKoCTi eHeprii Bif-
OyBaeThCsA PO3MAPOBYBAaHHS BaJIEHTHUX €JEeKTPOHIB, 1110 mepedyBalOTh Ha
onHiit opboiTasi. IIpu oMy OAUH 3 €JIeKTPOHIB IIEPEeXOAUTEL Ha BiIbHY 0pOi-
TajJb 30BHIIITHLOTO €HEePTreTUYHOT0 PiBHA:
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Enepria
1P 18°25?2p®35?3p*3d° > 5P 15?252p°3s'3p*3d!
OcHOBHUII cCTaH 30ymsKeHu cTaH
L J— tl L]
BERE 3d HERE 3d
IL 3p |L 3p
3s 3s

YV HeszOymxeHOMYy cTaHi aTomM Pochopy Mae Tpu HecllapeHi eJIeKTPOHH’
Ha p-TiApiBHI i MOXKe yTBOpIOBATH TPHU XiMiuHi 3B’A3KU, a B 30yAKEeHOMY
CTaHi — I’ AThb.

OT:Ke, B yTBOPEHHI XiMiuHOTrO 3B’ 3Ky MisK aToMaMu T'OJIOBHY POJIb Bifi-
IpaloTh BaJeHTHI eJIeKTPOHM, 00 BOHU cJaalKiIe 3B’ A3aHi 3 AApOM.

3a cyJyacHUMMU YABJIEHHAMU, XIMIYHUIL 36’ A30K MAE eleKMPOHHY NPUpPooy.
B itoro yrBOpenHi 6epyTh yuacTh pisHi BUAYM B3AEMO/iN, Y TOMY UHCJIi KYJIOHiB-
CBbKi cmyin, HOCiAMU AKUX € eJIeKTPOHU i sapa aromiB. Ximiunuii 3B’ 430K BU-
HHUKAa€ BHACJIIIOK eJIEKTPOCTATUYHOI B3AEMO/Ii1 IIOBUTHUBHO 3apAMMKEHIX Anep i
HEraTUBHO 3apAAKEeHUX eJIEKTPOHIB.

Y pesyabTaTi yTBOPEHHA XiMiuHOTO 3B’SI3KYy aTOMM MOXKYTh HaOyBaTu
Takoi caMoi eJIeKTPOHHOI KOH(piryparlii, Sk B iHepTHUX eJIeMeHTiB, AKi (3a
BUHATKOM ['eJ1if0) MaroTh Ha 30BHIIIIHLOMY PiBHI Bicim eeKTpoHiB ns?nps —
okTeT. I[IparHeHHsa 10 CTBOPEHHS TaKOI CTiliKOI eJJeKTPOHHOI KoH(iryparii
Ha3WBAETHCA MMPABUIIOM OKTETY.

VYTBOpeHHs CTiliKol eJgeKTpoHHOI KoH@iryparii moske BimOyBaTucs
pisHUMEK cmocobamu, IO CIPUUYNHSAE YTBOPEHHS Pi3HUX THUMOIB XiMiuHMX
3B’ A3KiB.

= [Ipuragaiite Tunu ximiuaux 38’ a3kiB. HasBiTh oguH-ABa THUIIN.

= [TosAcHITL MexXaHi3Mu yTBOPEeHHA XiMiuHMX 3B’ A3KiB. HaBemiTh mpuKIagn.

Mounuii 38’ 130K YTBOPIOETHCA IIiJ] ac B3aeMoii aToMiB, AKi HysKe Bif-
PiBHAIOTHCA OJAUWH BiJl OMHOTO 3a eJIEKTPOHETaTUBHICTIO:

le
Yy ..
Na- + :Cl: — [Na'][:CL:T; Na’—-1é=Na"
Cl°+1e=CI"
1é Na"+ ClI- = NaCl
.38t ..3s23p’

IIporune:xHo 3apsaaKeHi HOHU MIPUTATYIOTHCA OAUH 40 OJHOTO, YTBOPIO-
OUY MOHHI CIIONYKH.

KoBaneHTHMIT 3B’A30K YTBOPIOETHCA 34 PAXYHOK CIILJIBHUX €JEeKTPOH-
HUX map. ICHyOTHL ABa MeXaHi3MH YTBOPEHHS KOBAJEHTHOTO 3B’ SIBKY —
00MiHHULL 1 0OHOPHO-AKUenMOPHUIL.
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= 3aMaJi. 11 mosACHITE MeXaHidM YyTBOPEHHS KOBAJIEHTHOT'O 3B’ I3KY B MOJIe-
KyJiax BOITHIO i XJI0py.

Man. 11. Cxema 06MiHHOFO MeXaHi3My YTBOPEHHA KOBANEHTHOIO 3B'A3KY

B 060x mpukJaagax KOBAJEeHTHUH 3B’ 130K 00’ €IHYy€E aTOMU OJHOTO 1 TOTO
caMoro eJieMeHTa, TOOTO aTOMU 3 OOHAKOBOIO eJIeKTpoHeraTuBHicTi0. Tomy
eJeKTPOHHA I'yCTHHA 3B’ sA3KY OJHAKOBOIO Mipoi0 HaJIEKUTH 000M aTOMAaM.
Takwuii 3B’ 130K HABUBAETHCA HENOJAPHUM.

VY Bcix HaBegeHUX IPUKJIamaxX XiMiuHWHN 3B A30K 3[ilicHIOBABCSA BHA-
CJiIOK YTBOPEHHS OofHiel cnisbHOI mapu exekTpoHiB. IIpoTe aTomu 3xaTHI
YTBOPIOBATH JIBi a00 TPHU CIIiJIbHI €JIeKTPOHHI mapu.

= HanumiiTh cXeMu YyTBOPEHHS XiMiUHOTO 3B’A3KY B MOJIEKYJaX €THUJIEHY,

kap6oH(IV) okcunmy Ta azory.

Yucso CuiibHUX eIeKTPOHHUX Nap Ha3WUBAIOTh KPAMHICMIO 36’ A3KY.

Iummit Mexa®isM YTBOPEHHS KOBAJIEHTHOIO 3B’ SI3KY — JOHOPHO-aKIlell-
TOpHUIA. Po3riisneMo oro Ha IPUKJIai yTBOPeHHA KaTiony amonito NH

+

Y \ H
H:N:H+[JH — | H:N:H
H H
Awmoniak Kartion amoniro

SAKIIo 3a 00MIHHUM MEXAHI3MOM YTBOPEHHS KOBAJEHTHOTO 3B’ SI3KY
KOKHUI aTOM HAJA€ y CIIiJbHe KOPUCTYBAaHHS CBili HecIIapeHUH eJIeKTPOH,
TO B IIbOMY BUNIAAKY eJeKMPOHHY napy nae TinbKu ogquu atrom Hitporery —
0oHOp esleKkmpoHig. AToM, AKUI IPUIMAaE eJIeKTPOHHY Mapy B CIIiJIbHE KO-
puctyBanusa (Hapasi e katioH I'izporeny, 1o Hajae CBOIO BAKAHTHY OpOi-
Tajab), HA3UBAETHCA aKyenmopom. ¥ pesyabrari Bci votupu 3B’ a3ku N—H y
KaTioHi aMOHi0 aGCOJTIOTHO PiBHOIIIHHI.

Meramiunuii 3B’ A30K iCHY€e B MeTaJIaX Ta iX CIJIaBax MisK MTOBUTUBHUMU
MoHaMH Ta BiJHOCHO BiIbHUMU eJIeKTPOHAMHU (eJIeKTPOHHNM ra3oM), II0 €
CIiIBPHUMU AJIA yCix fouiB (mau. 12).

39



Po3gin 1

Y mMerasniyHUX eJleMeHTiB eHeprid #o-

Hi3aIii € Hm»K4010, HisK Y HEMeTaJIiUHuX.

Tomy BaJIeHTHi eJIeKTPOHU JIETKO Bigpu-

BalOThCA BiJ aTOMiB i CTAalOTh CIiILHUMU

1A BChOTO KpucTaja. Tak yTBOPIOIOTHCA

MO3UTHUBHI MOHN MeTaJiYHNX eJeMeHTiB

Ta eJIEKTPOHHUM ra3d — CYKYITHICTh PyX-

JUBUX €JeKTPOHiB, IKi 3B’ A3yIOTH KaTi-

OHU MeTaJiuyHuX ejieMeHTiB. Twumoswuit

MeTaJiuHUM 3B’SI30K XapaKTepHUHN JIs

JYXKHUX 1 JIYKHO3EeMeJbHIUX MeTaliB. ¥

Man. 12. Cxema meTaniuHoro 3B'A3Ky IepexiIHMX MeTaJiB 3B’ A30K MisK aToMa-

MM YaCTKOBO € KOBAJIEHTHUM.

BogHneBuii 3B’ 430K YTBOPIOETHCA Uepes aToM ['imporeny, 1o po3minienui

Mi)K IBOMA eJIeKTPOHEraTUBHUMU aToMaMu (HaiuacTiine aromaMu Diayopy,
Oxcurerny Ta Hitporeny). Moro nosuauaroors Kpankamu (Mai. 13).

o Ny
0-+H—O0 & F H’ M., m
Vi N N\ AN o
R—C C—R H H H H n M
N V4 / ./ AN .o
O—H:0 W F F o PN
H® H H
Odnmep ouTOBOI KNCNOTK Monimep (HF) Y TIbOAY KOXHa MOTeKyria BoAM

YTBOPIOE 4 BOAHEBMX 3B'A3KM
Man. 13. MNpuknagn BOgHEBOro 3B'A3K
y

Mouseryau rinporen payopuny HF 3aBaaku BogHeBUM 3B’ A3KaM acolri-

foBaHi B JaHIIOTY ¥ TBEPIOMY, PiAKOMY If ra3yBaTOMY CTaHi:
6+ o0— o+ o o6+ o—
H—F.H—-F.H—F..

Takuii 3B’ 130K MOKe YTBOpIOBAaTU TiibKu aToM Iimporeny, ame uomy? ¥
MOJAPHUX MOJIEKYJIaX MoJiApu3oBanmuii arom ['inporeny mae yHikaabHi BJa-
CTUBOCTi: BifICYTHIiCTh BHYTPIIIHIX e€JIeKTPOHHUX OOOJIOHOK, 3HAUHUI 3CYB
€JIEKTPOHHOI ITapu J0 aToMa 3 BUCOKOIO eJIEKTPOHEraTUBHICTIO i Ay:Ke MaJnit
posmip. Came Tomy aTrom I'igporeny 3gaTHUM IIM00KO YKOPIHATHCA B €JIEK-
TPOHHY 000JIOHKY CYCiTHBOTO HeraTuBHO nojsapusoanoro aroma (F, O, N).

BopgneBuit 3B’ 130K AysKe IMOMIMPEHUH i Bimirpae BasKJIUBY POJb I uac
acoriamii MoJIeKyJI, y IIpollecax KpucTaJjisallii, poO3UYMHEeHHs, YTBOPEHHS
KpHUCTAJOTiApaTiB TOILIO.

' KopoTko mpo rosioBue

® Ximiunnit 3B’ 130K YTBOPIOETHCA JIUIIIE B TOMY BUIAAKY, KOJIH IIiJ

yac HAOJMMKEeHHSA aTOMiB IIOBHA €HEPTisl CUCTEeMU 3HUKYEThCS.
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Bin BuHUKa€E 3a paXyHOK eJIeKTPOCTaTUYHOI B3aEMO/Ii1 sAep 1 esiek-
TPOHIB aTOMiB, a TAKOK Pi3HMX BUAIB B3a€MO/ill, YHACJIIJOK YOTO iC-
HYIOTh JBOX- Ta 6araToOaTOMHI CTPYKTYPHU (MOJIEKYJIU, HOHU, KPUCTAJIN
TOIIIO).

B yTBOpeHHI XiMiuHOTO 3B’ 3Ky MisK aTOMaM¥ I'OJIOBHY POJIb Bigirpa-
IOTh €JIEKTPOHM, PO3MiIlleHi Ha 30BHiMIHIN obosoHIi. Came Tomy OymoBa
BaJIEHTHOI eJIeKTPOHHOI KOH(Irypallii aToMiB € BUSHAYaJIbHUM UMHHU-
KOM IIPX YTBOPEHH] XiMiuHOro 3B’ A3KY. IcHy€e TaKa 3aKOHOMipHICTD: i
Yyac yTBOPEHHA MOJIEKYJI ATOMU HaMaraloThCAa Ha0yTH CTiNKOl BOCBMHU-
€JIeKTPOHHOI (OKTET) a00 IBOXEJIEKTPOHHOI (1y0s1eT) 000JI0HKH.

Ximiunuit 38’ A30K MOJK€ YTBOPIOBATHCS PiBHMMHU CIIOCO0AMI, IO
3YMOBJIIOE Pis3Hi THUIIM XiMiUuHOTO 3B’SA3KYy — HWOHHWI, KOBAJIEHTHUM,
MeTaJIiuHWnii, BOOHEBU, K1 PIBHATHCA MeXaHi3MOM YTBOPEHH.

¢) Kourponshi 3asnanns

® 1. IloscuiTs mpupoLy XiMiuHOTO 3B’ A3KY.

2. PoskpuiiTe cyTh KOBAJEHTHOTO 3B A3KY i HAa KOHKPETHUX NPUKJIAAAX MOKa-
JKiTh ABa cmoco0u #10To yTBOPEHHS.

3. ITosacHiT, 1110 TaKe KpPaTHICTD 3B’ A3Ky. HaBemiTh mpukIagm.

4. IToAcHIT, MeXaHi3M YTBOPEHHS HOHHOTO TUITY 3B’ A3KY.

5. PoskpuiiTe cyTh BogHeBoTO 3B’ A3KY. Ha mpuKJIami Boau MOKaKiTh MexaHidM
M0oro yTBOPEHHH.

6. CxapakrepusyiiTe MeTaJdiuHU# 3B’ sI30K. [[0dACHITH, YOMY HTOHATTSA BaJIEHT-
HOCTI 10 MeTaJIiB AK IIPOCTUX PEYOBUH HE3ACTOCOBHO.

7°. MeTayiunuii 3B’ A30K YTBOPIOE €JIEMEHT 3 eJIeKTPOHHOIO KOH(pirypailiero aroma

A 1s'; B ...25%2p?%

B 1s% I ..3s2? 3p%4s'3d®.
8°. Boguesuii 38’ 430K HaUMinHImIInn y

A H-0..H-; BH-N.H-—;

b H-F.H-; ' H-Cl.H-.

9*. Arom Hirporeny e exexrporaum anaaorom @ochopy. IIpore @ochop Mosxe
YTBOPIOBATU I’ ATH XiMiuHUX 3B’ aA8KiB, a Hitporen — Hi. IlodcHiTh, yomy.

§ 9. KpucraniyHirpartkn

YceBimomaeHHs 3MicTy 1IboT0 Imaparpada gae 3Mory:
xapaxmepuiysamu BHYTPilTHIO Oy OBy TBEP/Ol PEUOBUHY;
PO3pisHamu TUTIN KPUCTAIIYHUX I'PATOK;
noscHwsamu aMop(PHUA cTaH, OyIOBY KPHUCTATIUHNX I'PDATOK PiBHUX THU-
miB, 3aJI€KHICTh (PiBMUHUX BJIACTHUBOCTEN PEUYOBUH BiJ KpUCTATIUHOI Oy-
JIOBU I OOI'PYHTOBYBATH ii.

Bu B:ke 3HaeTe, 110 BiZHOCHO IpOCTi popMU opraHizarii peuoBUHU —
aToMu, HOHU, MOJEKYJH — Y CTAaHZapTHUX yMOBaxX iHAWBiAyaJbHO He
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icHyoThb. BOHU B3aeMOiIOTH O/THA 3 OJTHOIO i YTBOPIOIOTH CYKYITHICTh UacTU-
HOK — Pi3Hi peuoBUHMA.
= [IpuragaiitTe 3 Kypcy (PisuKM, B AKOMY arperaTHOMY CTaHi MOKYThb icHY-
BaTU PEUYOBUHU i UMM ITi CTaHU PiBHATHCH.

3aJie)kXHO Bi IpUPOAN YACTUHOK i XapaKTepy B3aeEMOIil MisK HIMU PO3-
PiBHAIOTH IIEBHi arperaTHi cTaHu.

TBepai peuoBMHU MOKYTh HepeOdyBaTU B aMOP(MPHOMY i KpHCTaJIiduHOMY
cranax. PeuoBuHU B amopdHOMY cTaHi He marwmb ynopadko8aHoi cmpyk-
mypu. [lo HUX HaJeXUTHh 0araTo mojaimepis, cmoism, SHTApP (OypPIITHUH), CHU-
Jirnin, cemeH Toio. Cepen amopdHUX MaTepiagiB HAWBiZOMIIIIMM € CKJIO,
TOMY aMOP(HUI cTaH IIle Ha3UBAaIOTh CKI0N00IOHUM.

Y pedyoBUH y KPUCTAJIIYHOMY CTaHI CKJIAJIOBI YaCTMHKYW MAaIOTh YIIOPA-
KOBaHe IIPOCTOPOBe pO3TalllyBaHHsA. PeryjgdpHe po3MillleHHA YaCTHUHOK Y
TBEPAOMY TiJIi 300paKy€e€ThCA ¥ BUTJIALI I'PATOK, V BYy3JaX AKX MiCTATHCS
Ti a0 iHIIIi YaCTUHKY, 3’ €JHAHI YABHUMMU JIiHiAMH, III0 YTBOPIOIOTH TAK 3BAa-
Hi KpucmaaiyHi rpameu.

Kpucrajiusi rpaTkn — 11e pos3TallyBaHHA y IPOCTOPi aToOMiB, MoJIe-
KYyJ, HOHIB y IeBHOMY MOPAIKY.

Ha ocHoBi pisHOI Ipupoam YaCTUHOK, AKi MicTAThLCA Y By3JaX KpHCTa-
JIUHUX I'PATOK, i pisHUX XiMiuHMX 3B’SI3KiB MiK HUMHU yCi KPpHUCTAIHN IIOMIi-
JSIOTHCSA Ha MOJIEKYJISPHIL, aTOMHI, HOHHI Ta MeTadiuHi. 3a/IeXHO0 Bif IIbOTO
¥ KpHucTaliuHi I'paTKu IOMiIAIOTh HA BiAmoBigHl Tunu (may. 14).

a 6 8 2

Man. 14. Tunn KpUCTaniuyHMX rPaToK: d — MONEKYNAPHI; 6 — aTOMHi; 8 — VOHHI; 2 — MeTaniuHi

MounekyasapHi Kpucraian. Y BysJax MOJEKYJIAPHUX KPUCTATITYHUX I'PATOK
(mau. 14, a) micTaTbCcA MOJIEKYJIH (ITOJIAPHI Ta HEIIOJIAPHI ), 3B’ I3aHi MisK c000I0
CJIa0OKMMU MisKMOJIEKYJITPHUMY CUJIaMU, 30KpeMa BogHeBUMY 3B’ iskamu. Ha-
IPUKJIAM, KPUCTAIU JILOAY CKJIAJAIOThCA 3 MOJIEKYJ BOAU, IKi YTPUMYIOTHCA
B I'PATI[i BOAHEBUMIH 3B’ A3KaMHU, II[0 3HAYHO CJAOKIII 3a CHJIN KOBaJIEHTHOT'O
3B’A3Ky. ToMy peuOBUHY 3 MOJIEKYJIAPHUMU I'PATKAMI MalOTh HEBEJIMKY TBEP-
IicTb, BOHU JIETKOIJIaBKi 1 JieTKi. [lo TaKMX pedyoBWMH HaJIeKaTh KPUCTAIU
onmy, XJIOopy, 6poMy, BOIHIO, KMCHIO, a30Ty, iHEPTHUX T'adiB, «CYyXOT0 JBOIY»
CO,, amoniaky NH,, merany CH, Ta maiiske BCiX OPraHiYHUX CIIOJIYK.

Atomui Kpuctamu. Y By3JIaX aTOMHHUX KPUCTATIUHUX I'DATOK MiCTATBHCS
aTOMM, CIIOJIYUeHi MisK cO00I0 MiITHMMY KOBAJICHTHUMH 3B’ A3KaMu (MaJ. 14, 6).
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Tomy peuyoBUHM 3 TAKUM TUIOM KPHCTAJIYHUX I'PATOK XapaKTePU3yIOTHCA
BEJINKOIO TBEPAICTIO, NysKe BUCOKMMU TeMIlepaTypaMu MJiaBJIeHHA 1 KUIiH-
HA; BOHU HeJIeTKi, IPAaKTUUYHO He POBUMHAIOTHCA B "KOJHUX POSUMHHUKAX,
€JeKTPUYHUH CTPYM He IPOBOAATh. ATOMHI I'DaTKU MaIOTh JIUIIIE JeAKi pe-
YOBUHU B TBepAoMy craui — anmas C, cuiitiii Si, 6op B, cuminiii(IV) okcun
Si0,, curinii(IV) kap6ix SiC ra in.

Honni kpucraau. V By3iTax HOHHUX KPHUCTATIYHUX I'PATOK MiCTATHCA
IMO3UTHUBHO 1 HETaTUBHO 3apamKeHi oau — gk mnpocri (Nat, K, Cl-, §%),
Tak i ckaanui (SO, PO}, NH)) (man. 14, 6). Bonu criosryueHi ofuH 3 0JHIM
cUJaMH eJeKTPOCTaTUUYHOIrO IpUTAraHHA. [lo HuX HajieKaThb COJi, OCHOBHi
OKCHIU, TiApoKcuan. PeuoBmHY 3 MOHHMMU I'PAaTKAMM MAalOTh ITOPiBHSIHO
BHCOKY TBEPAiCTh; BOHU JOBOJIi TYrOIJIaBKi, Maliike HeJIeTKI Ta KPpUXKi.

Meramiuni kpucramau. ¥ By3jax METAJIUHNX KPUCTATIUHUX I'PATOK Mi-
CTATBHCA aTOMM 1 IIOBUTUBHO 3apAmKeHi moHM. MixK HUMU — «eJeKTPOH-
HUU ras», posIOoAiJieHni mo BchoMy mMerany (Mai. 14, 2). OT:ke, BaleHTHi
€JIEKTPOHU aTOMIiB He JIOKaJidoBaHi. MiK mO3SUTHUBHO 3apAAKeHNMU HOHA-
MU METAJIYHUX eJIeMEeHTiB Ta HeJIOKaJIi30BaHNMHY eJIeKTPOHAMU iCHYE eJIeK-
TpocTaTUYHA B3aeMOIisd. PeuoBuHY 3 MeTaJIiYHNMU I'PATKAMU — METaJJal —
MaloTh Pi3HI TeMOepaTypHu IJIaBJIeHHS, 3[e0i/IbIIIOro BICOKi. BoHN HeleTKi
(KkpiMm pTyTi), TBEPAi, IIJTACTUYHI, KOBKi. MaiOTh BUCOKY €JIEKTPO- Ta TEeIJIO-
IPOBiTHICTE.

! Koporko npo ronosne

® TBepai peduoBUHU y KPUCTATIYHOMY CTaHi CKJIaJAalOTHCA 3 aTOMiB,

MOJIEKYJI, TOHIB, PO3MIIIIeHNX HEe XAOTHYHO, a B IIEBHOMY IIOPAAKY,
YTBOPIOIOUY KPUCTAJIIUHI I'PATKMU.

3aJIe’XHO BiJ XapakTepy YaCTHUHOK, AKi yTBOPIOIOTHL KPUCTAJ, i
TUITY XiMiYHOTO 3B’ I3KY MiK HUMM KPUCTAIIUHI I'DATKU OA1IAIOTHCA
Ha MOJNEKYLAPHI, AMOMHL, UOHHL, MEMAJLIYHI.

Tun KpucTamiuuol I'paTKy YiTKO Bu3HaUaE (DisWUHI BJIaCTHUBOCTI pedo-
BUHN. UM MiITHIIITNH 3B’ I30K MisK CTPYKTYPHUME YaCTUHKAMI KPHUCTA-
JIIYHOI I'PATKU, TUM IIePEBAXKHO BUIITI TBEPAiCTh PEUYOBUHY i TEMIIEPATYpPA
miaBjieHHs. MIiITHIMY € aTOMHI Ta MEeTAJIIUHi I'DaTKX, & MOJIEKYJIAPHIL Ma-
IOTh He3HAUYHY MIiITHiCTEL i HEBHCOKi TeMIlepaTypu ILIaBJIeHHs, 0COOJIHNBO
SAKIIO Y By3JIaX I'PATKU MiCTATHCS HEIIOJIAPHI MOJTEKYJIH.

¢) Kourponsni saBnanns

® 1.TloAcHiTb, K B po3yMieTe aMOP(HNMI i KPUCTAIIUHNI CTaH TBEPAOI pEUOBUHH.
2. CxapaKkTepusyiiTe KpuCTaJiuHi I'PaTKN peUYOBUHN. BKaKiTh 03HAKH, 32 AKU-
MU BOHU IIOJiJIAIOTHCA Ha I€BHI TUIU.
3. PeuoBuHa, B AKill XiMiuHi 3B’A3KM yTBOPEHi MijK aToMaMu eJIeMeHTiB i3 3a-
pamamu agep +3 i +17, mae Kpucranaiuui rparku
A aromHui; B merasiuni;
b monerynsapHi; I' tioHHi.
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4. TTosacHiTh, YOMY Pi3HI MeTaJau MalOTL TaKi CILJIbHI BJIACTHMBOCTi, AK €JIeK-
TPUYHA IPOBIAHICTh, METATIUHUN OJIUCK, IIJIACTUYHICTD.
5. 3a craHZapPTHUX YMOB HOHHA KPUCTAJIiYHA I'PATKA XapaKTepHa JIJIs
A jiony; B marpiii kapboHary;
B raoxosu; I' kamiii rinpokcuny.
6. MerasiuHy KpucTaJIiuHy I'PATKY Ma€ PeYOBUHA, YTBOPEHA €JIEMEHTOM 3 eJIeK-
TPOHHOIO KOH(pirypairiero (I0BHOI a00 CKOPOUEHOI0) aTOMiB
A 1s'; B ...25%2p%;
B 1s% I' ...3s23p%3d%4s2.
7. PeuoBuHa, yTBOpEeHAa eJIeMEeHTAMU 3 €JIEKTPOHHUMY KOH(IirypaliamMu aTomis
1s'i 2s22p?, mae KpucTaaiuHi r'paTKku
A aromHi; B mouseRynsipHi;
B iouwni; I' merasiuni.
8". PeuoBUHU 3 MOJIEKYIAPHUMI KPUCTAIIUYHNMY I'PATKAME YTBOPEHi mapamu
eJIeMEeHTIB 3 eJISKTPOHHOIO KOH(pirypailierwo aTomiB
A 1s' i..2s5%2p3
B ...2522p* i ...2522p? (y BUII[OMY CTYIIEHI OKMCHEHHS);
B ...2522p* i ...3523p? (y BUIIIOMY CTYIIEH]i OKUCHEHHS);
I' ...3d"%4s'4p%1 ...3d%4s%4p".

§ 10. BaneHTHiCTb i CTYNiHb OKNCHEHHA

VYceBimomiaeHHs 3MicTy 1IbOTo maparpada gae 3aMory:

noscH8amMu Cy4yacHUU 3MiCT MOHATL BAJIEHTHOCTI Ta CTYHeHA OKUC-
HEHHS;

éMimu BU3HAYATYU BAJEHTHICTD 1 CTYIIiHb OKMCHEHHS aTOMiB eJIEMEeHTIiB y
CIIOJIYKaX Ta PO3MeKOBYBATH I[i MOHATTA.

IlouarTa «BaJgeHTHiCTL» OyJI0 BBeJIeHO B Ximiio y cepenuni XIX cr., pa-
Hime, HiK AidHAJIMCS TPo OYIOBY aToMa.

BajgenTHicTh — 11€ 3aTHICTH aTOMa XiMiYHOTO eJIeMeHTa IPUETHY -
BaTHU ab0 3aMillyBaTu IIeBHE YMCJIO ATOMiB iHIIIOTO eJIeMeHTa.

Ile monATTA Bimirpaso Heol[iHeHHY PoJb ¥ po3BUTKY Ximii. II. I. Men-
JleJIEEB, PO3MIIIIYIOUM €JIeMEeHTH B KOMipKax IepiognYHOl cucTeMu, BUKO-
PHCTOBYBaAB BAJIEHTHICTD SIK OPi€HTHUD Y CIIpHUX MUTAHHAX (AKUX came?).
O. M. ByTiepoB ysaBJIEeHHS IIPO BAJEHTHICTHh IIOKJAB B OCHOBY KJIACHMUYHOIL
Teopii ximiunoi Oymosu. IIpore Gisuunmii 3MicT BaJeHTHOCTI CTaB BiJOMIM
JINIIIE 3 POBBUTKOM €JIeKTPOHHOI Teopii OymoBu aTroma. Baienmuicmio amo-
MaA NOYAJLU B68ANHCAMU YUCTO 11020 HECNAPEeHUX eJleKMPOHI8 Y OCHOBHOMY ab0
30yI:KeHOMY CTaHaX, AKi 6epyTh y4acTh B YTBOPEHHI CIiILHUX eJIEKTPOH-
HUX IIap 3 eJeKTPOHAMHU iHIIUX aTOMiB, TOOTO B YTBOPEHHI KOBAJEHTHUX
3B’A3KiB. OTiKe, BeJIMUMHY BaJIEHTHOCTI ITOUAJM BU3HAYATU UYUCJIOM KO-
BaJIEHTHUX 3B’s8KiB, AKi aToM yTBOpIOE 3 iHmuMu aromamu. Hampukian,
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eleKTpPOoHHA KoH(irypamia Kanbmito 15*2522p°3s°3p®3d°4s?, abo A _4s?, 3a-
cBiguye, 1o BasieHTHicTs Kanbilito qopisHioe Hy110, ockinbku Ca 4s2.

Y pesyabrari 30yaiKeHHs aToMa BifOyBaeThCS PO3IAPOBYBAHHS €JIEK-
TPOHIB, i OAUH 3 45%-€JIEKTPOHIB IIePEeXOAUTh HA BAKAHTHY 4p-opbiTais. Ba-
JerTHicTs Ca y 30yI:KeHOMY CTaHi JopiBHIOE 2:

4s 4p
Ca | 1 I T e e o T B N O R

Y artomiB OinmbimocTi d- Ta f-eleMeHTIB Ha 30BHIIIHIX 000JIOHKAaxX B
OCHOBHOMY CTaHi HeMae HecIlapeHUX eJIeKTPOHiB, TOMY iX BaJIEHTHICTH JIO-
piBHIOE HYJII0, He3BasKalouu Ha Te, IO Ha IIepefocTaHHixX d- Ta f-opbiTamax
€ HecIlapeHi eJeKTpoHUu. AJjle BOHU He MOXKYTb YTBOPUTHU €JIEKTPOHHI ITapu
3 eJIeKTPOHAMU iHINMUX aTOMiB, OCKIJIBKM eKPaHYIOThCA eJIEKTPOHaAMHU 30-
BHIIITHBOI 000JIOHKH.

OCKiJIbKY eJIeKTPOHU BHYTPIITHiX 000JI0HOK aToMa He 6epyTh ydacTi B
YTBOpPEeHHi XimMiuHmxX 3B’A3KiB, BBasKajau, IO MaKCUMaJbHA BaJIEHTHICTH
eJleMeHTa Ma€ MOPiBHIOBATU YMCJY €JeKTPOHIB Ha 30BHIITHIN eJIeKTPOHHI
000JIOHIIi, OTKEe, HOMEPY I'PYIIH.

3rosoM BUSABUJIOCS, II10:

° BaJIGHTHICTL He 3aBJyKJIU BiJIIOBilac HOMEPY I'PYIHU II€PiOSUUHOI CU-
CTeMU, B IKifl PO3MIiIIleHul eJIeMEeHT;

e aToMu OiJIBIITOCTI eJeMeHTiB y HeOpraHiuHMX CHOJYKaxX MOMKYTb
YTBOPIOBATHU PidHe YMCJIO XiMiUHMX 3B’ A3KiB 3 iHIIIMMU aToMaMUu;

e y0araThbox BUNaJKaX BasKKO BUBHAUNTU BaJIEHTHICTE eJIeMeHTiB (11e,
Hanpukian, hepym nenrakapbonin Fe(CO),, menrabopan B H,);

® € CHOJIYKH, 10 AKUX MOHATTA BAJIEHTHOCTI B3araJi He3acTOCOBHe, Ha-
npukiaj intepmeraniau (NaCd,, NaZn,,, FeZn, ); kpucraniusni cmo-
JYKH, II10 MAIOTh HOHHY OYOBY; CIIOJNYKHU 3 METAJTiYHUM 3B’ I3KOM.

Yce 3a3zHaueHe i PO3BUTOK €JIeKTPOCTATUUHOI Teopii xiMiuHOTO 3B’ A3KY
MIOSICHIOIOTHh HeOOXiTHICTh yBeAeHHA (hOPpMaIbHOTO IOHATTS «CTYIIiHb OKHC-
HEHHA», IKe € 3araJIbHOIO XapaKTEePUCTUKOIO aTOMIB XiMiUHMX €JIeMeHTiB.

CrymiHnp OKMCHEeHHA — Ile YMOBHUI 3apsA, AKOT0 HAOyB 01 aToOM y
peuoBuHi, AKOM CIIiIIBHI €JIEKTPOHHI Mapu IMIOBHiCTIO 3MicTuInCa O
10 G1iJIBII eJIeKTPOHETaTUBHOI'O aToMa.

Ina BusHAUYEHHS CTYIeHs OKMCHEHHS eJeMeHTa Y CIIOJNYIli BapTo MPU-
rajlaTu mpaBuiia, 3 AKUMU YaCTKOBO BU 03HAMOMUJINCS paHiIIe.

e CrymiHb OKMCHEHHS eJIeMeHTa y IPOCTill peuoBUHI TOPiBHIOE HYJIIO.
e EnemenTu-MeTasn y CIIOJIYKaX MAalOThb MO3UTHBHI CTyIeHi
OKUCHEHHA.

e TimporeH y crmojgykax Ma€ CTYIIiHbL OKHMCHeHHA +1 (KpiMm rizpumis
+1 -1 +2 -1
MetaniuHux egemeHTiB Na H; CaH, Tomro).

45



Po3pgin 1

e Okcuren y CHOTYKAX Mae CTYIIiHb OKUCHEeHHTA 2 (3a BUHATKOM
OKCHUTeH (pryopumy O F i rizporeH mepoxcumy H O 5
e CrymiHb OKMCHEHHS <I)J1yopy B yCix #10T0 CIIOJIYKaX CTaHOBUTH —1.
e HatiBuire mo3suTuBHE 3BHAUEHHS CTYIIEHA OKMCHEHHA eJIeMeHTa, AK IIpa-
BILJIO, IOPiBHIOE HOMEPY I'PYIIN Y IIePiOANYHiH cucTeMi, /1e po3MileHui
eJIeMeHT, a HaliBUIIle HeraTUBHE 3HAUEHHS — HOMepy Ipymnu Minyc 8.
BunaTok craHOBIATH DPayop, Okcuren, @epym: HaWBUIIUI CTYHiHb
OKVCHEHHSA aTOMiB I[UX €JIEMEHTIiB BUPaKaEThCA UMCJIOM, 3HAUEHHA TKO-
ro HH»K4e 3a HoMep I'PyIH, J0 KOl BOHU HaJIeXKaThb. ¥ ejeMeHTiB IB rpy-
U, HABIIAKU, HAaWBUIIUI CTYIIiHbL OKMCHEHHS OiIBINNI 3a OJUHUII0, X0Ua
BOHM HaJiexkaTh 10 I rpynm.

3acToCOByIOUH IIi IpaBUja AJA BUBHAUEHHA CTYIEHS OKUCHEHHS eJie-
MEeHTAa B CIIOJYIli, IMOTPiOHO mam’ATaTu, M0 An2e0PAiYHa CYMa cmynernie
OKUCHEHHS 8CIX AamoMmMig Yy cnoayui 3agiou dopiernioe Hywo. Hampurmanm:

+1 x-2 +5

H,PO, 3(+1)+x+4(-2)=0; x=+5 H,PO,

x+1 -1

-3
NH,Cl x+4(+1)+(-1)=0; x=-3 NH,CI

IlonAaTTaA «CTYyHiHP OKMCHEHHA» BUKOPUCTOBYETHCA B HeEOPraHiuyHik
Ximii AJ1a pisHUX MPAKTUUYHUX i HABUAJBHUX ITiJe.

' KopoTko mpo rorosune

¢ IlonsarTa sanrenmuocmi BUHUKJIO y cepenuni XIX cr., i goremep

MOro 3MiCT IIOCTiiHO PO3BMBAETLCSA Pa3oM 3 XimMiuHOI0 HaykKoio. Cy-
YacHi yABJEHHSA IIPO BAJIEHTHICTh YaCTO OTOTOKHIOIOTH i3 3araJbHIIM
VABJEHHAM IIPO XiMiuHMit 3B’ 180K, 1 IiJ 8aleHMHIcMI0 esleMeHma po-
3YMiIOTh YKCJIO CHIIPHUX €JEKTPOHHUX Map, AKi 3B’ A3YIOTH aTOM eJie-
MEeHTA 3 iHIIIUMY aTOMaMHU.

IloHATTSA BaJE€HTHOCTI 3aCTOCOBYETHCA TiJIBKHU JJIA CIOJYK 3 KOBa-
JIEHTHUM 3B’ A3K0M. [[/1d cIOsyK 3 MOHHUM i MeTaJIigyHUM 3B’ A3KaMu
M0Oro 3aCTOCOBYBATHU HE MOKHA.

KinbkicHOI XapaKTepUCTUKOIO CTAHY aTOMa B XiMiUHMX CIOJIYKaX
HUHI BBa)KalOThb CMYNiHb OKUCHeHHs eneMeHTa. Ile ymMoBHUU 3apdan,
AKOro HaOyB OM aTOM y CKJai XiMiuHOI CIIOJIYKU 3a YMOBH, IO €JIeK-
TPOHHI ITIapu, AKUMH BiH CIIOJYUYEHNH 3 iHIIUMU aToOMaMH, 3MiIlleHi 10
OiJIBIII eJIEKTPOHETATUBHUIX aTOMiB.

HaiiBuminii cTyniHb OKMCHEHHA ejieMeHTa (a He BaJIeHTHICTB!) mo-
piBHIOE HOMEPY I'PYIIU, B AKiil po3MiIlleHU ejieMeHT (€ BUHATKHU).

Cryninb OKuCHEHHA — (hopMaabHe IMOHATTA, OAHAK 3 APYTOi IMOJIO-
BuHN XX CT. BOHO IIIMPOKO BUKOPUCTOBYETHCS Y HEOPTaHiuHiN xXimil
SIK aJIbTePHATUBA MMOHATTIO « BAJ€HTHICTD» .
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¢) Kourponshi 3asnanns

® 1. HoscHiTh, MO TaKe BAJEHTHICTH €JIEMEHTIB i YOMY NOHATTA «BaJICHT-
HiCTb» He MOJKHA 3aCTOCOBYBATHU [JA CIOJYK 3 MOHHUM i MeTaJidyHUM
3B’ SBKOM.

2. TlosicHiTH, AK BU PO3YMi€Te CTYIIiHb OKHMCHEHHS €JeMeHTAa B CIOJIYI i Bu-
3HAUTE CTYHEHi OKMCHEHHS eJIeMEeHTIiB y CIOJYKax 3 TAKUMHU (POPMYJIaMMU:
Fe,(SO,),; N,O; Mn,0; CaCrO,; K,.Cr,0; NH,NO,.

3. INoacHiTh MexaHi3M yTBOPEeHHA 3B’ A3KiB y #oHI rizpokconio H,0". fky Ba-
JIeHTHiCcTh BUsBJIsA€ OKCUreH y IIbOMY HOHi?

4", TTomipryiiTe, yomy AJIOMiHif BBa)KalOTh TPUBAJIEHTHUM €JI€MEHTOM, asKe
M0oro aToMu Ha 30BHIIITHBOMY IITapi MaroTh JIUIIIE OJAUH HECIIaPEeHUH eJIEKTPOH.

5°. HaBeiTh NPUKIAAY PEUOBKH (HEe MEHIIIE TPhOX), Y AKNX 3HAUEHHSA CTYIICHIB
OKMCHEHHS aTOMiB i BaJIeHTHOCTi He 30iraroTbcs.

6*. ITomipryiiTe, yomy 4ia aTomiB Pochopy MaKkcUMaabHA BAJEHTHICTH 30ira-
€ThCA 3 HOMEPOM I'PyIu, a ajad aromiB HiTporeny — Hi.

7*. IlosicHiTh, yomy Cyabdyp MOKe BUABIATHA 3MIHHY BAJCHTHICTL — Ba, 4O-
TUPH 1 HaBiTh 11icTh, a OKCUTeH 3aB)K /11 JBOBAJIEHTHUII.

8°. Busnaure BaseHTHicTs KapOoHy Ta #0Oro CTymeHi OKMCHEHHSA y TaKHX
CIIOJIYKaxX:

CH,; CH,/Cl; CH/Cl; CHCl; CCl,.

4

§ 11. OKNCHO-BiQHOBHI peaKuii

YceBimomaeHHA 3MicTy IIbOT0 ITaparpada 1ae 3aMory:
noscHoéamu 3HAUEHHS OKHCHO-BITHOBHUX peakIliii, cyTh IIpolieciB
OKICHEHHSA 1 BiIHOBJIEHHS, IOHATH OKMCHUK i BiITHOBHUK;
8U3HAYAMU OKUCHUK i BITHOBHUK;
cKaadamu cxeMu eJIeKTPOHHOTO OalaHCy;
poscmasramu KoedillieHTH y PIBHAHHAX OKHCHO-BiTHOBHUX PEaKI[il.

IIpuragaemo o3HaUeHHA:

peaxiIii, mig yac AKUX 3MiHIOIOTHCS CTYIIeHI OKMCHEHHS eJIEMEeHTiB,
10 BXOOATH JI0 CKJIAy pearyodynx PeUYOBUH, Ha3MBAIOThCA OKUCHO-
BiTHOBHHMM.

Bynb-axa okmcHo-BigHOBHA peakiiia (OBP) ckiamaeTbca 3 mpolieciB
OKVCHEHHA i BigHOBIeHHA. OKUCHEeHHA — e npouec 8i00a8aAHHS eJleKmpo-
Hig, TOOTO IIiABUINEHHS CTYIEeHS OKUCHEHHS eJeMeHTa. PeuoBUHU, AKi y
mporieci peakIrii BifmaioTh eJIeKTPOHU, Ha3UBAIOTHLCA 8I0HOBHUKAMU.

Hanpuxaan, Zn®—2é — Zn*2.

IIporec oKMCHEHHA: ITuHK — BiZHOBHUK.

Jlo TUTIOBUX BiTHOBHUKIB HaJIeXKaTh IIPOCTi PEUOBUHU, aTOMU AKUX Ma-
OTh HUBbKY €JIEKTPOHETaTUBHICTDh, HAIIPUKJIAJ MeTalu, BYTJellb, BOJAEHb.
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Bionogaenus — ue npoyec npuedHaHHA eleKmpoHi6, TOOTO BHUIKEHHSA
CTYHIEeHdA OKMCHEeHHs eJleMeHTa. PeuoBuHM, AKi i yac peakIii mpuegHyIOTH
eJIEKTPOHU, Ha3UBAIOTHCA OKUCHUKAMU.

Hamnpuxaan, Cu?*+ 2é — Cu°.

IIpouec BigHoBmeHHA: Mon Cu?' — OKUCHUK.

Jlo THIOBUX OKMCHUKIB HaJeKaTh IIPOCTi PEUOBUHHU, ATOMU AKNUX MAIOTh
BUCOKY eJIEKTPOHETATHUBHICTh, HATIPUKJIAJ TaJIOTeHU, KMCEeHb, a TaAKOXK Ka-
TioHU I aHiOHM, 1[0 MiCTATH ATOMU 3 BUCOKUM CTYIIeHEM OKMCHEHHA:

Fe?"; NO;; CrOZ; ClO,.
Crnix mam’saTaTu, 110 OAWH i TOW caMU# eJJeMeHT MOKe BUABJIATU PisHi
BJIACTUBOCTi: OKMCHI (Y BUCOKHUX CTYIIeHAX OKMCHEHHs) i BiZHOBHI (y HUXK-
+6

yux cTyneHAx okucHenusa). Tak, Cynbdyp y H,SO, BusABIsA€ OKUCHIOBATbHI
-2

BaactuBocTi, a Cynedyp y H,S — BigHOBHI BracTHBOCTI.

OpuH i Toli caMUil eJIeMeHT B OSJHOMY 1 TOMY CAMOMY CTYIIeHi OKMCHEHHS
3aJIe’KHO BiJl yMOB peakIrii MoKe BUABJATH IK OKMCHIOBAJIbHI, TaK i BiTHOB-
Hi BaacTtuBocTi. Tak, BOgeHb y peaKIlifgx 3 MeTaJaMU — OKNCHUK, a B peak-
isgx i3 HemMerajgamu ab0 OKCHUAAMY MeTAJiUHNX eJIeMeHTiB — BiTHOBHUK:

2e 2e
[— v
2Na + H, = 2NaH; CuO+H,=Cu+H,0
H2 — OKMCHUK H2 — BiTHOBHUK

OKuCHO-BiJHOBHI peaKIlii MaioTh Ay Ke CKIATHUN XapakTep. Bimzoxpem-
JeHU# Iepebir peakiliii OKMCHEHHS i BiIHOBJIEHHS BifOyBaeThCS JUIIIE B
eJleKTpoximiunux mporiecax. ¥ ximiunux OBP oxucHeHHS i BiTHOBIEHHS
B3a€MOIIOB’ A3aHi.

Bigomo kinbka MeToniB ckianganuda pisuaab OBP. Haragaemo anroputm
mii, AKi HeoOXimTHO BUKOHATH AJIA CKJIAJAaHHA PiBHAHD IUX PeaKIliii:

® 3amucaTy cXeMy peakIlii — GopMyay BUXiZHUX PEUOBUH i IPOAYKTIB
peaxirii;

* BU3HAUUTHU €JIEeMEHTU, ATOMHU AKNX 3MiHIOIOTEH CTYIIiHb OKMCHEHHS;

® CKJIACTU eJeKTPOHHi PiBHAHHS HaIliBpeaKIlii OKMCHEHHS 1 BiZHOB-
JIeHH;

* 3HAWUTU JOAATKOBI MHOKHUKU-KOe(IiIicHTH];

e IIOCTAaBUTH Koe(illieHTH y cxXeMi peakKIlii, BOHa II€PETBOPUTHLCA Ha
piBHAHHA peakIrii (mepeBipkal).

Hanpukaazn, moTpi6HO cKJIacTu piBHAHHA peaKIlii okucuenua Gpepym(1I)
cyJab(dary Kalili mepMaHTaHATOM y KUCJIOMY cepemoBuiri. OCKiJIbKM peak-
Iisg BigOyBaeThbcsA B KHCJIOMY CEPEIOBHUIIi, TO B JiBifi uacTuHiI PiBHAHHI,
KpiM OKMCHHUKA i BiZTHOBHMKAa, Mae OyTH KMCJIOTa, 3a3BUUail pos3daBieHa
cynabdarua. [IpogykTamu peakiiii maioTb 0yTu cyabparu Maurany(1l), Ka-
airo, @epymy(IIl) i Boga. Cxema peakirii i HacTymHi mdii:
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+7 +2 +2 +3
KMnO, + FeSO, + H,80, — MnSO0, + Fe,(S0,), + K,S0, + H,0;

+7 +2
Mn + 5¢ — Mn 1| (BizHOBIIOETHCS)

+2 +3
Fe—1¢ — Fe 5 | (oxucHioeTbcs)

Or:xe, nusa 30epeskeHHsa OadaHCy BiigaHUX i IpUEeTHAHUX €JIEKTPOHIB Y
JIiBi#l Ta mpaBiii vacTuHAaX piBHAHHA Mae 0yTu mo 10 atromis @epymy i mo gBa
aromu Maurany:

2KMnO, + 10FeSO, + 8H,S0, = 5Fe,(S0,), + 2MnSO0, + K,S0, + 8H,0

OKu1CHO-BiIHOBHI peakKIlii 1y»xe pisHOMaHiTHI. Ix sHauenns B ximii, Tex-
HOJIOTII Ta MOBCAKAEHHOMY JKUTTi JIOAUHUN BaxXKKo mepeorinutu. OBP je-
JKaTh B OCHOBi JOOYBaHHS MeTAaJIiB i cIlIaBiB, BOAHIO i rajJoreHis, Jyris Ta
JiKapCchbKHUX IIpermapaTiB. 3 HUMHU TiCHO IOB’sI3aHO (DYHKIIOHYBaHHA 0i0J0-
rivuaux memMOpaH, Ipollecu UXAHH 1 TpaBJIeHHA, po0oTa XiMiUHUX JoKepell
cTpyMy (aKyMyJIATOPiB i 6aTapeiioK) TOIIo.

' KopoTko mpo rososHe

XapaKTepHOIO 03HAKOI0 OKMCHO-BigHOBHUX peakiliii (OBP) e amina cry-
IIEeHiB OKMCHEHHS eJIEMEHTiB, III0 BXOAATH JO CKJIAaAy Pearylouynx PeYOBUH.

IIpo1iec BiggaBaHHA €JIeKTPOHIB — IT€ OKUCHEHHS, a IIPOILeC iX IIPUE-
HaHHS — IIe 8iOHOB/eHHA.

EnemenTtnu, a oTike, i peUOBUHMU, II[0 BiIJaI0Th €JIEKTPOHHU, € 8i0HOBHU-
KaMmu, a AKi 1X TPUETHYIOTh — OKUCHUKAMU.

BigHoBHUKM, Bigmaoouu eJIEKTPOHMN, OKMCHIOITLCSI, a OKMCHUKU,
MNPUETHYIOUN IX, BiTHOBIOIOTECA. OTiKe, OKMCHEHHS 3aBXKI1 CYIPOBO-
IKYEThCA BiTHOBIEHHAM i HaBnaku. Ile o3Hauae, M0 OKMCHO-BiTHOBHI
peakIii — e€mgHICTHL ABOX IIPOTHJICKHUX IIPOIECiB — OKMCHEHHS i Bif-
HOBJIEHHS.

OKHCHO-BiTHOBHI BJIACTHMBOCTiI aTOMiB €JIeMEHTIiB 3ajie)kaThb Bim ix
€JIEKTPOHEraTUBHOCTI: UMM OiJIBIIIA €JIeKTPOHETATUBHICTh eJIeMeHTa, TIM
CHJIBLHIIII A0T0 OKMCHIOBAJIbHI BIACTUBOCTI, 1 HABIIAKU, YMM MEHIIIA eJIeK-
TPOHEraTUBHICThH, TUM CUJILHIIII BiTHOBHI BJaCTHBOCTI eJIeMeHTa.

¢) Kourponsni sapnanns

® 1. IloAacHiTh, AKi peakIlii HA3MBAIOTHLCA OKMCHO-BimHOBHMMH. HaBemiTs mpu-

KJIAIW i pOBKPUIATE iX 3HAUEHHA.

2. OKUCHIOBaJIbHI BJIACTHUBOCTI €JIEMEHTiB 3POCTAIOTh ¥ PAMI
A Xnop, Bpom, @ayop;
B Bpowm, Xuop, Payop;
B Cyabdyp, I'inporen, Oxkcures.

3. Cepen 3a3HAYEHUX PEUYOBUH HANCUIBHIIIINM BiTHOBHIKOM €
A cipka; b xuceusn; B xmop; I' anrominiii.
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4°.

5"

7.

8.

9"

§12.

Po3gin 1

Boja € oKMCHUKOM y cXeMaX OKMCHO-BiTHOBHUX peaKIlii

A CaO+H,0 —; B K+H,0 —
b H,0+Cl, — HCIO + HCI; I KH+HO —.
CxeMHu IIPOIECiB OKMCHEHHS — IIe

A PO} +2H" — H,PO, B 20" -0,

b NH, — NO; ; I' SO — H,S.

. 3arambHa cyma Koe(dillieHTiB y pPiBHAHHI OKMCHO-BiIHOBHOI peakIlii mo0y-

BaHHS XJIOPY, III0 BiI0yBaeThCA 32 CXEMOIO

KMnO, + HCl — KCl1 + MnCl, + Cl, + H,0, cranosuTh

A 18; B 25; B 30; T 35.

3HaueHHs KoedilienTa mepes (opMyJIo0 BiTHOBHIUKA B OKMCHO-BiTHOBHI
peakriii, 1o BigOyBaeThcA 3a CXeMOIO

Ca,(PO,), + C + Si0, — CaSiO, + P + CO, nopisHIOE

A1, B 5; B 2; T 3.

st OKMCHO-BiJHOBHOI peakiii, mo BigmOyBaeThca 3a cxemoro SiH, + 0, —
— Si0, + H,0, naiimenIie ciijibHe KpaTHe 4MCe] BiiaHUX i TPUETHAHUX
€JIeKTPOHIB CTAHOBUTDH

A 2; b 4; B 6; T 8.

PoscrasTe KoedillieHTH B OKMCHO-BIiJHOBHUX peakIlisgx, IO BigOyBaroThCs
3a cxeMaMu

KMnO, +Na,SO, + KOH — K,MnO, + Na,SO, + H,0;

Cu,S + KCIO, — CuO + 80, + KCI;

K,Cr,0,+ HI + H,SO, — K,S0, + Cr,(SO,), + I, + H,0.

Po3uunHn. lNMpouyec po3unnHeHHA pe4YoOBUH

VYeBimomaeHHsA 3MicTy IIboTo ITaparpada gae 3Mory:
Hago0umu O3HAUEHHS IMMOHATD «PO3UUH» 1 « DOBUMHHICTH»;
xapaxmepu3yeamu BUAY PO3UNHIB i MexaHi3M IX yTBOPEeHHH;
noscH08amMu 3MiCT i 3HaUEHHA COJIbBATiB, IiApaTiB, KpUCTAJIOTiApaTiB;
YMHHUKU, K1 BIJINBAIOTh Ha PO3UNHHICTH PEUOBUH; TeIJIOBI e()eKTH IIif
4ac pO3UYNHEHHS PiBHUX PEUOBUH;
po3ymimu cyTh XiMiuHOI Teopil po3uuHiB.

Bu B:Ke 3HaeTe, 1110 POSUYMHAMY HA3WBAaIOTh OJHOPiAHI cucTeMu (romo-
reHHi cymimnri), AKi MicTATh He MeHIIe JBOX PEUOBMH: OJHA — PO3UNHHUK,
iHIITa — po3uMHeHa peyoBUHA. PO3UMHU MOXKYTh OyTU B OyAb-AKOMY arpe-
raTHOMY CTaHi. 3aJIe;KHO BiJl arperaTHoOro CTaHy POSUMHHUKA PO3PiBHAIOTH
rasyBari, pigKi if TBepAi po3UMHUA.

T'azysamumu po3yurnamu € IOBITPA Ta iHIIL cyMminTi rasis.

Ho pidkux po3uuris HaleKaTh TOMOTEHHI cyMiIli rasis, piguH i TBepAUX
PEYOBUH 3 pPiAuHAMU.

Teepdumu po3iuHamu € CKJIO, CILJIaBY METAJiB OJUH 3 OTHUM.

V¥ mporieci po3urHeHHA YaCTUHKY PO3UMHIOBAHOI peuoBUHU (HI0HU, MO-
JIEKYJIN) TiJ] BILINBOM XaOTUUYHOTO PYyXY YACTUHOK POSUNHHUKA IEPEXOIATH
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Man. 15.
Tepmockon

Yy POBUYMH, YTBOPIOIOUYN B Pe3yJIbTaTi AKiCHO HOBY OSHOPIIHY
CHCTEMY — PO3YMH.

Po3unHHMEK — Ile KOMIIOHEHT PO3UYUHY, AKUN ITepedyBae y
TOMY CAMOMY arperaTHOMY CTaHi, 1110 1 PO3YMH.

YTBOpeHHs 6araTh0X PO3UNHIB CYIIPOBOAKYETHCS Menaio8u-
MU epexmamu.

Hocmix 1. Y Benuky XiMiuHY CKISHKY HAJIUBAE€MO BOOY i
3aHypIoeEMO B Hei TepMmocKon (Maj. 15). @PikcyeMo mOJI0KeH-
HS PiBHA piguHMN B TPYOIli 3a JOIOMOTH PYXOMOTO I'YMOBOTO
Kimbia Ha TpyoOIi. Homaemo y Bomy Kigbka MiJgigiTpiB KOH-
IeHTPOBaHOI cyabdaTHOl KucaoTu (a0o KiTbKa KyCOUKiB if-
KOTo HATpPY) i, mepeMiIaBIiy pifuHy TePMOCKOIIOM, PiKCy-
€MO TiABUINEHHA TeMIIEpaTypu PO3UMHY (3a HiABUINMEHHAM
piBHA piguHM B TPYyOITi).

Hocaig 2. ¥V xiMmiuHi#l CKIAHII 3 BOIOIO, B AKY 3aHYypPeHO
TePMOCKOII, POBUMHAEMO aMOHi#i HiTpar. Temmeparypa pos-
YUHY IIPU ITLOMY TOMIiTHO 3HUIKYETHCA.

TensoBi epexTu, 110 cmocTepirajamcsa Iig yac po3dUu-
HEeHHA PeYOBUH, IOSICHIOE XiMiuHa, ab0 colbBaTHA, TEOPid
pos3uuHiB, 3anpononoBaua [[. I. MeugeneeBum y 1887 p.
CyTb Teopii moasarae B Tomy, IO MiK YaCTHHKAMU PO3UN-
HEeHOI PeYOBUHU i MOJIEKyJlaMU PO3UNHHUKA BimOyBaeThCsA
B3a€EMO/Iid, B pe3yJbTaTi AKOI yTBOPIOIOTHCA HECTiKi co-
JYKU 3MiHHOTO CKJany — coabg8amu abo zidpamu, SAKIITO
POBUMHHUKOM € Boja. B iX yTBOpPeHHI roJIoOBHY pPOJIb Bifi-
rpaloTh HEMIIIHI MiKMOJIEKYJISAPHI cujn, 30KpeMa BOgHEe-
BUIi 3B’ A30K.

CyuacHa Teopis pPO3UMHIB PO3TIALAE POSUNHEHHS AK CY-
KYOHICTb TAaKUX IIPOIECiB:

® B3a€EMOJ[id PO3UMHHUKA 3 YaCTMHKaAMHU PO3UYMHEHOI PEeUOBUHU —
conveamauyis (yTBOPIOIOTHCA 3B’ A3KM), IO CYIIPOBOMKYETHCA 8UDi-
JeHHAM MenJjomu;
e pyHYBaHHA CTPYKTYPU PO3UMHEHOI PEUOBMHU i KpUCTAJTIUYHUX I'Pa-
TOK — {LOHi3ayis, 1110 BiHOyBAETHCA 3 NOZAUHAHHAM MENIOMU;
e PO3MOAiJI coibBaToBaHUX (TiZIpaToBaHMX) YACTUHOK B 00’emi
PO3UYMHHUKA — Ju@ysis.
3aJie;KHO BiJ CIIiBBiHOIIIeHHA 3HAUYEHD TEIJIOBUX e(eKTiB mpoIliec pos-
YMHEHHS PeYOBUHU MOXKe O0yTH eK30- a00 eHIOTepMiuHIM.
IlinTBepm:KeHHAM iCHYBaHHS IIpoOIlecy coJbBararii (rigpararii) € yTBo-
peHHdA KpucmaJnoziopamis:

CuSO0, + 5H,0 = CuS0, + 5H,0

Oinmit CUHiN
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Po3gin 1

Kpucramorigzpatn — 1me Kpucraiaiuui pe-
YOBHWHMU, 00 CKJIAAy AKUX BXOJUTH II€BHE
YMCJIO MOJIEKYJI BOIU.

Y TBOpPEeHHS KPUCTAJIOTiAPATIB CYIIPOBOIIKYETH-
cA BUAiJIEHHSIM TeIlJIOTH, a IJIs BiAIenJeHHa BOIU
KpHCTaJIOTiApaTu MOTPiOHO HarpiBaTu.

Hocaix 3. ¥V npobipky momimaemo 1—2 r xpu-
CTaJIIB MiZHOTO Kymopocy i, sakpinusimm ii y
IITAaTUBi TPOXU MOXMUJIO B 6iK OTBOPY (2oMy?), 1O-
cTymoBo HarpiBaemo (maj. 16). Ilpu nmbomy Kpu-
craJigarmiiina Boga Bigmenaioerbed Bigx Kynpym(II)
cynbdary. BoasaHa mapa 4aCTKOBO KOHIEHCYETHCSA
B XOJIOAHIiNIi#T yacTuHi mpobipKu, i Bojga cTikae B
iHIU momepeqHbO BUCYINEHUN MUJIIHIP, HA THO
AKOro BMiImieHo 2—3 KpucTaau Kajii nmepmanranary. IIpu HarpiBanHi miz-
HUH KyIIopoc, mepeTBopooounch y 6e3soguuii Kynpym(II) cyasdar, yrpauae
KOJIip i cTae 6iJIMM ITOPOIITKOM.

3a po3TIIAHYTHUM BUIIle MEXaHI3MOM Y BOJIi PO3UMHSAETHCS 0AraTo CIIONYK
3 HOHHUMY i MOJIeKYJIAPHUMHU (IOJAPHUMU) KPUCTATIUHUMHY I'paTKamMu. A
PEUYOBUHU 3 AaTOMHUMHY a00 MeTAJIUYHUMU KPUCTAJTIUHIMY I'PATKAMU Y BOAL
MIPAKTUYHO He PO3UNHAIOTHCA.

Man. 16. 3HeBogHEHHA
MiiHOrO Kyrnopocy

PosunHHICTL peuyoBMHMN YHCEJbLHO JOPiBHIOE i1 KOHIIeHTpAIil y Hacu-
YeHOMY PO3UMHI 3a JTaHUX YMOB.

PosunHHICTh pEeUOBUH 3aJI€KUTD Bijl: a) IPUPOAU PEUOBUHN; 0) IPUPOIU
POBUMHHUEKA; B) YMOB PO3UMHEHHS (TeMIepaTypu, TUCKY).

PeuoBunu ftonuoi npupoau (couri, ayru) ab0o peuoBUHM, MOJEKYJIN AKUX
€ TIOJIAPHUMU (KHUCJIOTH), JOOpEe POBUMHSIOTHLCS Y MOJSIPHUX POSUMHHUKAX.
PeuoBunu MOIEeKyJISPHOI, ajie HEIOJAPHOI 0yA0BU 00Ope POSUUHAIOTHCA Y
HEeTOoJIAPHUX ab0 MaJoMoJAPHNX POSUNHHUKAX, IIOTaHO — Y Boai. [lie emiri-
puuHe IPaBUJIO0: N0Ji6HEe PO3UUHAEMbCA Y NOJIGHOMY .

3 miABUINIEHHAM TeMIIepaTypu PO3UMHHICTH OiJBIITOCTI TBEPAUX pPedo-
BUH 301JIBIITYETHCSA, 3POCTAE i B3aeMHAa POSUYMHHICTD PiAUH. A PO3ZUMHHICTD
rasiB, HaBIaKu, 3MEHIIIYEThCA 3 IiABUIIEHHAM TeMmiepaTypu. e moscHio-
€THCS TUM, 1110 PO3UNHHICTh ra3iB — MpoIiec eK30TePMiuHMIA.

Tuck BIIMBAE TiIBKYM Ha PO3UMHHICTD radiB: y pasi mMigBUINEHHSA THCKY
iX POSUMHHICTD 30iIBIITYETHCS, a B Pa3i 3HMIKEHHA — 3MEHIITYEThCA.

' KopoTko mpo rorosue

® Po3umH — HeOZHOpigHA cuCTEMAa 3MIiHHOTO CKJIaay, M0 MiCTUTH

PO3UYMHIOBAHY PEUYOBUHY, PO3UYNHHUK i IPOAYKTH iX B3aeMoxii. Pozuu-
HU OyBaIOTh 2a3ysami, pidki it meepdi.
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Posunnau mocizaroTs mpoMiskHE Miciie MisK XiMiYHUMY CIIOJIYKaMU Ta
cyMimramMu. 3 0fHOT0 OOKY, BOHI TaK CaMo, K 1 XiMiuHi CIIOJTyKM, TOMO-
TeHHi; YTBOPEHHA PO3UYMUHIB MEPEBAKHO CYIIPOBOAKYETHCA TEIJIOBUMU
e(peKkTaMu, 110 3aCBiUy€e BBAEMOiI0 POSUNHEHOI PEUOBUHY 3 POSUUHHM-
KOM. 3 iHITIOTO — y PO3UMHAX HEMAE YiTKOTO CITi BBiJHOIIIEHHS MisK PO3UM-
HEHOIO PEUYOBUHOIO i POBUMHHUKOM; PO3UNH MOYKHA PO3IIJINTA HA OKPEMi
CKJIQ[IOBI — sAK cyMimi. Po3umHeHHA — CKJIagHUH (hisUKO-XiMiuHMI IIPO-
11ec, 110 CKJIAaETheA i3 conbeamauil (zidpamauii ), itonisayii, Ougysii.

PosgumnnicTh peuoBuHM — Iie il 3MaTHICTH IEPEXOIUTH Y PO3UMH.
PosumnHicTh 1OpiBHIOE KOHIIEHTPAIIil PEYOBUHU ¥ HACUYEHOMY PO3UHU-
Hi. BoHa 3a71eKUTh Bif IPUPOAY PO3UMHIOBAHOI PEYOBUHY i POSUNMHHU-
Ka Ta 30BHIITHIX YMHHUKIB — TeMIIEpaTypu i TUCKY.

¢) Kourponshi 3asnanns

® 1. HageziTh 03HAUeHHA PO3UMHY i HA3BITH BUU PO3UYNHIB, AKi BU 3HAETe.

2, IToscHiITHL MexaHi3M YyTBOPEHHS PO3UNHY i HOMipKYiiTe, YOMY IIPOIIEC PO3UM-
HEHHSA PeYOBUHU MOKe OyTU eHJOTepMIiuHNM a00 eK30TePMiuHUM.

3. PoskaxKiTh, 110 TaKe PO3UYMHHICTDL TA BiJ AKMX UMHHUKIB BOHA 3aJI€KUTh.
BignoBigw oOT'pyHTYIHTE.

4°. TlosAcHITH, AK BU PO3yMi€Te eMIipryHe MPABUJIO «IIOLI0HEe PO3UYMHAECTLCI Y
momiOHOMY » .

5°. Tlomipkyiite, yomy #ox I, posunHAETECA B OPraHiYHNX POSUYMHHMKAX i He
PO3UMHSAETHCA ¥ BOTI.

6”. IToscHITEH TeIIoBi e)eKTH, 1[0 CIIOCTEPIral0ThLCA i Yac PO3UMHEHH Y BOIi:
a) cyabdarHoi KucaoTu; 0) Kajiit HiTpary.

7*. HenpaBuiIbHi TBEPIKEeHHA — IIe
A HacuuyeHUH PO3UNH He MOKe OyTHU po36aBIeHUM;
B y posunHax, AK i B MeXaHiUHUX CyMiIllax, BJaCTUBOCTI OKPeMUX KOMIIO-
HEHTiB 3aBKAU 30epiraroThbCsa y He3MiHHOMY BUTJIAMII;
B npu smimryBanHi pisHuUX piguH cymMapHUHE 06’eM 3aBKAU HOPiBHIOE CyMi
00’eMiB piguH, 110 3MIIITyBaJIKNC;
I' ymacuueHOMY pO3UMHi3a IeBHIX YMOB PeUOBHMHA OiIbIIIe He PO3UNHAETHCA.

8°. IlicasimposkaproBanus 13,9 raamisaorokymopocy maca 6essoguoro pepym (1)
cyabdary cTaHOBUTH 7,6 r. BusHaure opmMyay 3arisHOr0 Kymopocy.

§ 13. KinbKicHuin cknapg po3uunHiB

YceBimomaeHHA 3MicTy IIboTo ITaparpada jgae 3Mory:
NosACHI08AMU TIOHATTS « MOJIIPHA KOHIIEHTPAI[ifd», «MacoBa 4YacTKa» PO3-
YHEeHOI PeUOBUHU;
emimu eu3nHavamu 3a3HaveHi MOHATTA, 004UCAI06AMU CKJIAL PO3YNHIB i
6U20MO06AMU POSYNHU 3 ITIEBHOIO MOJIAPHOI KOHIEHTPAIli€I0 PO3UYMHE-
HOI PEYOBUHU.

KinekicHUI cKJIah po3UMHIB HaluacTillle BUPAXKAEThCA 0e3p03MipHOIO
BiTHOCHOIO BeJIMUUHOIO — Mac08010 (00’ €MHOI0, MOJIAPHOIO) Y aCMmKOow0 i pos-
MipHOIO BEJIMUMHOIO — KOHUEHMPAUIE.
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Po3pgin 1

KonuenTpaiiis mokasye BiTHOIIIeHHS KiJTbKOCTI pO3UMHEHOI peuOoBUHY (MO-
JspHA KOHIeHTpalriA) a6o Macu (MacoBa KOHIIEHTPAIlis) 10 00’ €My PO3UHNHY.

MacoBa KoHIleHTpaIia MonapHa KoHIIEHTpAaIlisd
m(Kr) n(MoJIb)
= — c=—"7-
Vi) V(n®)

MouaspHa KOHIIeHTpania (¢) — e (pisuuHa BeJIUUYUHA, IIT0 BU3HAUA-
€ThCS BiTHOIIEHHAM KiJTbKOCTI po3UMHEHOI peuoBuHH (71) 10 06’ eMy
posunny (V).

Bupaxaerbca y Mosib/M? a60 MOJIb/JI. [J1s TO3HAYEHHA OAUHUIIL MOJISP-
HOI KOHIIEHTPAIlil BUKOPHUCTOBYIOTh Tako:k cuMBoa M. Hampukaan, 1M —
OJTHOMOJISIPHUH PO3YUH, TOOTO ¢ = 1 M0oab/7; 0,1 M — meniuMOIAPHUI PO3UNH
(c=0,1 moan/n); 0,02M — nBocanTUMOAPHUH podunH (¢ = 0,02 Moab/ ).

ITpunyctumo, Ham Tpeba IPUTOTYBATH AEIUMOJAPHUNA PO3UMH HATPiH
cyabdary. Ile osnauae, 1m0 B po3umHi o6’emom 1 J1 Mae micTuTHcA Ciib
Na,SO, kinpkicrio peuosunu 0,1 mosb, To6To M(Na,SO,) = 142 r/moub,
m(Na,SO,) = 142 r/moasb - mons = 142 1; 0,1 moss (Na,SO,) = 14,2 r.

Hocain. 3sasxyemo cinb Na,SO, macoro 14,2 r (npuzadaiime npasuna
36axcy6arnHs) i Bcuraemo ii B MipHy K010y 06’emom 1 J1.

HonuBaeMo IMOTPOXY AUCTUILOBAHY BOAY i CTPYLIYEMO KOJIOY, a1 Ciib
MOBHiCTIO posumHWMJIAcA (npuzadaiime npasula cmpyulyéanHs piOuHU 6
Kos0i). [lonuBaemMo BOAY [0 MO3HAUKY Ha BY3bKill muiini Kosbu, i germmumo-
JISAPHU PO3UMH coJii 06’emom 1 a1 rotosmii: ¢ (Na,SO,) = 0,1 moub/u1.

MacoBa KOHIIEHTpaIisa — Ie isuuHa BeJIUUYMHA, IO BU3HAUAETHCA
BiIHOIIIEHHAM MacU PO3UMHEHOI peuoBuHY (m) 10 06’emy posuuny (V).

OIMHUIAMY MAacOBOI KOHIeHTpaliii € Kr/m?, r/a, r/mi. Jlo BBeleHHA CUCTe-
mu CI MacoBy KOHIIEHTPAIiI0 PO3UNHY, BUPaskeHy B I'/MII (I/cM?), Ha3UBaJIN TH-
TPOM PO3UMHY, a KOHI[EHTpaIlielo — OyaAb-AKi (hpopMu BUpaKeHHSA BiTHOCHOTO
BMicTy posumHeHol peuoBuHu. MimigitTp (M) — choemianbHa HasdBa Ky6iuHOTO
cauTumerpa (cm?).

MacoBa yacTka — 1ie (piswuHa BeJIMUYMHA, M0 JOPiBHIOE BiIHOIIIEHHIO
Macu PpO3YMHEHOI PeYOBUHU 0 MacUu PO3UUHY.

m, (pE4OBUHH)

m , (pO34UHY)

MacoBa uacTka — 6e3po3MipHa BeJanunHa. BupaskaeTbea y YacTKax ONuU-
HuIi abo Bigzcorkax. Hampukrian, macoBa uactka gopisaioe 0,03, abo 3 % .

' KopoTKo mpo rosiosue

® KinbkicHUI cKJIam poO3UMHY BUPAXKAETLCA KiJIbKOMA CIIOCOOAMMH,

HalfuacTillle — Ile MacoBa YacTKa ab0 KOHIIeHTpallisd (He po3uuHy, a
pO3UYMHEHOI peuoBUHI;!).
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KoHIenTpallia moxkasye BigHOIIIEHHS Macu ab0 KiJIbKOCTi peuoBI-
HU, SKa MiCTUTLCS B PO3UMHI, 10 00’eMy PO3UMHY; BiATIOBiTHO PO3Pis-
HAIOTH MACO8Y 1 MONAPHY KOHIIEHTPAILil.

MoaspHa KOHIIEHTpAI[isd ITOKa3y€e YMCJIO MOJIB PO3UMHEHOI pPevuo-
BUHU, AKe MicTUThbCa B 1 J1 posunny. [losHauaeTbess ¢; OMUHUILL BUMi-
PIOBAaHHSA — MOJIb/M?, MOJIb/JI.

YacTKa pO3UMHEHOI PEUOBUHU — II€ BiJHOIIIEHHA OJHOTUIIHUX Be-
auunH. Hampukianm, MacoBa YaCcTKAa € BiTHOIIIEHHIM Macu PO3UYMHEHOL
PEeYoBMHU 10 MACHU PO3UMHY, 0e3posMipHa BeanumHa. [losHauaeTbes
W (my0ab Be), BUpPasKaeThCsd Y YaCTKaX OAMHUII a00 BiICOTKAX.

¢) Kourponshi 3asnanns

® 1. fxmo y Boxi macoio 159 r posumHENTH KaJii rizpokcuy Macoo 75 T, To Maco-
Ba YacTKa JYTy B PO3UMHI CTAHOBUTUME
A 34,3 %; b 33,3 %; B 32,3 %; I 31,3 %.

2. YHacIigoK ymapioBaHHSA PO3UYMHY COJIi Macoio 12 Kr 3 MacoBOIO YAaCTKOIO
NaCl 12 % mo6yTo posunu maco 9,6 Kr. MacoBa 4yacTKa CoJIi B yTBOPEHOMY
PO3UMHI TOPiBHIOE
A 15%; B 20 %; B 30 %; I' 35%.

3. YHacaimox posurMHeHHs HATPil rigpokcuny macorm 240 r yTBOpUBCA PO3UNH
o6’emomMm 2 1, moasipHa KoHIeHTpalida NaOH B AKoMy gopiBHIOE
A 1 monab/m; b 2wmoub/n; B 3wmoab/a; T 4 moab/i.

4. Maca HaTpi#t KapOboHATY AJA IPUTOTYBaHHA po3unny o6’ emom 250 v 0,2M
IOPiBHIOE
A 5,3r; b 3,3y B 10,6 I 106r.

5. Cynbpdpyp(VI) okcun, yrBopeHuii miJ uac moBHOTO OKUCHEHHA cyabhyp(IV)
okcuny o6’emom 5,6 i1 (H.y.), podunHUIN y Boai 06’emom 180 ma. MossipHa
KOHIIEeHTPAIlis YTBOPEHOI B PO3UNHI CyJIb(aTHOI KMCJIOTU CTAHOBUTD
A 2,5 mouaw/; B 3,75 mouan/i;

b 1,25 mous/i; I' 4 monb/m.

6°. MacoBa yacTKa XJIOPOBOJHIO Y PO3UMHI, AKAM MiCTATH B OZHOMY 00’ €Mi Bozu
450 06’emiB HCI (u.y.), mopiBHIO€
A 42,3 %; B 33,7 %; B 34 %; I' 36,3 %.

7*. YHaACJIiJOK PO3UYMHEHHA y BOAI Macoio 36 I MiZHOrO KyIopocy Macomo 5 T
yTBOpIoeThCcA podunH Kynpym(Il) cyabdary 3 MacoBoio 4acTKOO
A 9,8 0/0; b 8,9 %; B 8,7 %; r 7,8 % .

8*. O0OuwmciiTh 00’€M PO3UMHY 3 MACOBOIO YACTKOI KaJrii rinpokcuny 44 % iry-
ctuHoo0 1,46 r/Ma 1A po3uMHEHHSA ajoMiHito macoro 8,1 r. fAxuii 06’em
BOIHIO (H.y.) IPHU I[bOMY BUILISAETHCA?

55



Po3gin 1

MPAKTUYHA POBOTA 2

BUTOTOBJIEHHS PO3YHHY COJII
3AJTAHOI MOJIAPHOI KOHITEHTPAIIIL

3aBmaHHsa. Ha ocHOBi 3HaHB 3 TeOpii pO3UMHIB B MOBUHHI BMiTH T'O-
TyBaTU PO3UYUH 3 IIEBHOIO MOJAPHOIO KOHIIEHTPAI[I€}0 POSUMHEHOI peyo-
BUHMN.

B 3asdanns 1. IIpurorysaru 0,5 1 0,1 M posunnHy HATpiit KapOboHATY.

B 3asdanusa 2. IIpuroryBatu 200 MJI pPO3UMHY 3 MOJIAPHOI KOHIIEHTPAIIEIO
NaCl 0,1 mous/ 1.

B 3agdannsa 3. IIpuroryBatu 0,5 JI ZeITUMOJIAPHOTO POSYNHY HATPil HiTpary.

B 3asdannsa 4. lIpuroryBatu 200 M POBUNHY MiZHOTO KYIIOPOCY 3 MOJIAPHOIO

KoHIleHTpaItieo 0,2 MOJIb/JI.

VY 3BiTi 3asHauTe BiAmoBigHI oOUMCIeHHS i Xim poOoTu (OCHOBHI oOIIe-
pairii).

§ 14. Tigponis conen

VeBimomaeHHA 3MicTy IIboTo ITaparpada gae 3Mory:
NOSACHIB8AMU TIOHATTS «TiIPOJIi3 COJIEH» i CYyTh IIHOTO IIPOIIECY;
xapaxkmepu3yeamu PisHi BUIIaIKU TigpoJIisy;
emimu HagoOumu npukaadu Tinpoisy i ckaadamu pi6HAHHA BioIOBiz-
HUX PeaKIliii;
npozHo3ysamu PeakKIlilo cepeNoBUINA Ta eKCIePUMeHTaJbHO ii 8u3Ha-
yamu.

IIpuragaiitTe, AKi peuoOBMHU HA3UBAIOTHCA COJIAMM Ta iX XimMiuHi BiacTu-
Bocti. HanmuiriTs BifmmoBigHI piBHAHHSA peakItiii.

Temnep Bu Ii3HaeTecs Ile IPO ONHY BJIACTUBICTH cojiefl — 3MaTHICTDH IO
rizpomisy. Illo Take rigposia?

I'igpouis comi — e 0OMiHHA peaKIlid OHiB COJIi 3 MOJIEKyJIaMu BOIH,

Yy pes3yJbTaTi AK0i yTBOPIOETHCA CJAA0KUI eJeKTPOJIIT.

3BepHeMOCH 0 eKCIIEPDUMEHTY.

56



[loemopeHHs ma no2nubseHHs MeopemuyHUX NUMAHb KYpCy Ximil 0CHOB8HOT WKoU

NNABOPATOPHI JocChign

T'TIPOJII3 COJIEN

Hocaig 1. ¥V npobipky HamuiiTe 1—2 MJI po3UMHY HATPili KapOoHATY
Na,CO, i rogaiitre 1—2 kpamii dpenondraneiny. Illo cmocrepiraere? IIpo
1110 Iie CBigumnTh?

ManuHoBe 3abapBiIeHHS 3acBiguye JY:KHY PeakKIlilo PO3UYnHY, TOO-
TO HasiBHicTb oHiB OH . 3Binku BoHuU B3snuca? Amxe y ckuaai Na,CO,
moriB OH Hemae, a Boma, B AKIA POSUMHUJIN ITI0 CiJIb, Ma€ HEUTPAILHY
peakrIriro, OCKiJIbKM BHACJJIZOK AMCOIliaIlii Boau (xXoua i gysKe caabKoi)
YTBOPIOIOTHCS OMHAKOBI KibKocTi fioriB H* i OH™:

H,0=H"+OH"

Yomy mopymimiaaca g pisHoBara? Monu Na't, mo yTBopuInch y pe-

3yJIbTaTi AUcoIriaii cori

Na,CO, =2Na" + COZ
HOPYIINTH PiBHOBAry AuHcoOIriaiii BoAM He MOMKYTb. BOHHM 3maTHi
3’ € THYBATHUCS JIUIIIE 3 MPOTUIEIKHO 3aPAMKeHUMU HOHaMu, TOOTO 3 fioHa-
mu OH-, yrBoprorour NaOH. A 11e, 4K BaM BifoM0, CUIBHUI €JIEKTPOJIIT,
AKUH y pO3UMHi icHye y BUTJIsaAi okpeMux foHiB Na®i OH .

Banmumatoreesa #oru COZ, aki 3’emmyrorsea 3 iomamu H*, yrBO-
prowouu ciaabKuii eqeKTposniT — KapbonatHy xucaory H,CO,, Tounime
rinporeakap6onat-ion HCO; (qucoritoe e MmeHIe):

CO?” + HOH = HCO, + OH"

Orsxe, kapGonarT-ionu B posuuni Na,CO, 38’a3ytoTs iionu H' 3 Boaum i
TUM CAMUM 3MiIlyIOTh PiBHOBATY AucoIliaiii Bogu npaBopyd. CTBOPIOETE-
ca Haaguitok woniB OH™, i BuHUMKAaE ayxcHe cepedosuuie.

3anuIemMo piBHAHHSA PeakIlii, IKi CyIpoBOIKYIOTEH IiAPOJIi3 HATPil
KapOoHAaTY:

Na,CO,=2Na" + COZ"
H,0=H"+ OH"
2Na"+ COZ+ HOH = 2Na" + HCO; + OH"
CO;”+ HOH = HCO, + OH"
¥ 3aranbHOMY BUTJIALL
Na,CO, + H,0 = NaHCO, + NaOH

Otxe, camMe Tak BimOyBaeThCA TiAPOJIi3, AKIMO CiJIb yTBOPEeHAa CUIHLHOO
OCHOBOIO i CJTaOKO00 KMCIOTOI0. PeakIlia po3umHy € Jy:KHOI0. A AKIIO Ha-
BIAKM — CJa0KO0I0 OCHOBOIO i CHJIBHOIO KMCJI0TOI0? Binmosigs mykaTume-
MO B XiMiYHOMY €KCIIEDIMEHTI.

Hocaig 2. Y npobipxky Hamuiite 1—2 ma posunny dpepym(III) miTpary
i BaHypTe B HbOTO JaKMycoBuit namipers. IIlo cmocrepiraere? Ilpo 1o 11e
CcBigunTHL?
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YepBoue 3a0apBaeHHS JIAKMYCOBOTO IAIIiPIlA 3aCBifuye KUCIYy peak-
I[if0 Po3umHYy, ToOTO HaaBHicTh HoHIB H'. Illo & BimbOymocsa? Y BogHOMY
posuwuHi cins Fe(NO,), rucomniroe Ha ioHM:

Fe(NO,), = Fe’" + 3NO;

Vouu Fe3, fionu c1abkol 0CHOBU Fe(OH,), npuraryoTs 10 cebe 3 Boau
oru OH™, yTBOpIOIOUM IIPHU IILOMY I'PYIN, IKi CIA0KO AMCOIiI0I0Th.

ITepwuii cmyninb TigpoIisy:

Fe?" + HOH = (FeOH)?*" + H*

Hpyeuii cmynins TiZpoOIIizy:

Fe(OH)** + HOH = [Fe(OH),]" + H*

Tpemiii cmyniHb TiAPOIIiBY:

[Fe(OH),]" + HOH = Fe(OH), + H*

TigpoJris BigOyBaeThCA, SIK IPABUJIO, 32 IIEPIINM CTYIIEHEM.

3amnuineMo PpPIiBHAHHA pPeakIliii, IO CYIPOBOIKYIOTH TiApoJis
depym(IIl) HiTpaTy:

Fe(NO,), = Fe?" + 3NO;
H,O=H"+OH"
Fe?* + 3NO; + HOH = Fe(OH)*" + 8NO, + H*
Fe3" + HOH = (FeOH)?* + H*
VY zaraiabHOMY BUTJISIL
Fe(NO,), + H,O = FeOH(NO,), + HNO,

Orxe, fionu Fe*" y pogunni coni Fe (NO,), 38’ asytoTs itorr OH™, Tum ca-
MUM 3MiITy0un piBHOBary aucoliaitii Bogu mpaBopyd. Bunmukae HaIUIIIOK
tioriB H', i yrBoproeThbcsa Kucae cepedosuuie. OTiKe, AKIIO CiJib yTBOpPEHA
CJIaOKO0 OCHOBOIO i CUJIBHOIO KHCJIOTOI0, TO PEaKIlid PO3UNHY — KUCJIA.

A Ak BimOyBaTUMeThCS MiAP0JIi3, AKIIIO CiJib YTBOPEHA i CJIaOKO0I0 OCHO-
BOIO, 1 CJTa0KOI0 KUCJIO0TO? ¥ IIbOMY Pasi 3 BOAOI0 B3aEMOAIATUMYTh AK
KaTioH c1abKoi OCHOBU, TakK i aHiOH ciTabKOl KMCIOTU, HAaIPUKJIAI:

AlS, + 6H,0 = 2A1(OH),| + 3H,S1

Bin6yBaeThca moBHME i HEOOOPOTHUH T'i APOJIi3 COJTi.

Posrianemo BuUIagoK, KOJIM COJIi YTBOPEHI CUIBHUMU OCHOBaAMH i
CUJIBbHUMU KUCJIOTAMU.

Hocaig 3. Y mpobipKy HammiiTe 1 —2 MJI pO3UMHY HATPil XJIOPUAY i 3a-
HypTe B HbOTO JIJaKMycoBuii mamipens. 1Ilo cmocTepiraere? Yomy?

Jlakmyc mokasye, 1o peakiiia posununy NaCl — me#irpansra. Ile mo-
SICHIOETBbCA TUM, 1o cijb NaCl yTBopeHa CHJIBHOIO OCHOBOIO i CHJIBLHOIO
Kucsoroio. Mouu coui Na'i Cl™ He yTBOPIOIOTE 3 BOLOIO CJAAOKUX €JIEKTPO-
aitiB. PiBHOBara gucoriaiiii Boau He IIOPyNIyeThbeAa. PeaKIlia po3unny 3a-
JIUIIAETHCA HENTPATBHOIO, i TiIPOoJIis MpaKTUYHO He Big0yBaeThCA.
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!

KopoTko mpo roosHe

Tigposia coii — 1e oOMiHHA peaKIlis coJIi 3 BOLOIO, ¥ Pe3yabTaTi
AKOI YTBOPIOETHLCS MAJIOAMCOIIiioBaHA a00 MAaJIOPO3UMHHA CIIOJIYKA.
Tigponis comeii BigOyBaeThCA JIUIIIE TOMi, KOJU M0 CKJIAAy COJi BXO-
IUTh KaTioOH cjabKol ocHOBM abo0 aHioH ciabKoi KucaoTu (Yu OJHO-
yacuo obuaBa). Coii, AKi CKIAZaOThCA 3 KATiOHY CUJILHOI OCHOBU I
aHIOHY CUJIbHOI KMCJIOTU, He 3a3HAIOTh I'iAPOJIi3y.

Tigpoiia comeii, AKx mpaBuao, — oO6opomHuil npouyec. Jluiie rin-
poiis cojeil, yTBOpeHMX O0OOMAa CIA0KMMU eJIEKTPOJiTaMH, YaCTO
BimOyBaeThCA [0 KiHIlA (BUIIAZA€E ocal, BUAIIAETHCA ras), TOOTO € He-
000pOMHUM NPOYECOM.

Tigporis coseii, yTBOpeHUX CUJIHHOIO OCHOBOIO Ta CJIA0K0I0 OaraTo-
OCHOBHOIO KIICJIOTO0 a00 cIa0KO0I0 JBO- UM TPUKMUCJIOTHOIO OCHOBOIO Ta
CUJIBHOIO KHCJIOTOI0, MOYKe BimOyBaTuca cmyninyacmo. Ik mpasuio,
BiH Bi0yBaeThCA TiMIBLKM 34 IEPIINM CTYIIEHEeM, TOOTO 3a YUACTIO OJ-
Hi€l MOJIEKYJIU BOJIH.

¢) Kourponshi 3aBnanns

® 1. HageziTh 03HaUeHHSA TifpoJidy coxi. Bigmosizp mpoimocTpyiiTe KOHKpeT-

HUM IIPDURJIagoM.

2. Coui, ki y BOZHOMY PO3UMHI 3a3HAIOTH I APOJIi3Y JUIIIe 3a aHIOHOM, — IIe
A xaniit kap6oHaT; B 6apiit xmopum;

b amromini cynbgdin; I’ marpisi cyansdiz.

3. Cepen dopmya coreir K,SO,, K,S, Ca(NO,),, NaNO,, CuCl2 3a3Haure Ti, AKi
Y BOAHUX PO3UMHAX 3a3HAIOTh rigpoJidy. HamuniiTe BigmoBigui piBHSHHS
peaxiItiii.

4. Couti, AKi y BOZHOMY PO3UYMHI IiApoJIi3yoTh i 3a KaTioHoMm, i 3a anioHoM, — 11
A amouwnii miTpar; B awmouwniii amerar;

b awmoHnii rigporencyabgin; I' aprertrym (¢ropun.

5%, TlosACHITH, YOMY HEMOYKJIMBO BU3HAUNTY PO3UNHHICTD aJOMiHili cyabdiny i

B TabJIuIli PO3UMHHOCTeH coJeii Ha micii Al,S, — pucka. Bigmosiab o6rpyH-
TylTe piBHAHHAM peakIii.

6. YuHHUKY, AKi 3MIIyIOTh IPAaBOPYY PiBHOBATY peakIlii rixposisy

COZ + HOH = HCO; + OH , — ne
A nomaBamHS BOOU; B marpiBaHHA PO3UUHY;
B oxosomxeHHS PO3UNHY; I' migkuciaeHHA PO3UUHY.

7*. Iakoau mig yac peakirii oOMiHY 3aMiCTh OUiKyBAHOT'O OCAAy COJII BHUIIALAE

ocaj riApoKcuay MeTalivHOTro eseMeHTa. Hanpukian, mig uac peakiii Misk
(depym(III) xmopuaom i marpiit kapboraTom yTBOproeThea He Fe (CO,),, a
Fe(OH), IToAcHITH i HAMWIIITL DIBHAHHA peaKIlii.

8*. HamnwuiriTe piBHAHHA peakIlil MijK aJOMIiHiN XJIOPUAOM i HATPii cyabdigom,

110 BiZl0yBa€THCS Y BOAHOMY PO3UMHI.
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§ 15. XimiuHa piBHOBara

VeBimomaeHHA 3MicTy IIboTo ITaparpada gae 3Mory:
noscHoeamu cyTh ximMiuHol piBHOBaru i ymoBu ii 3MillleHHA, IPUHITNAI
Jle IllaTeibe;
émimu po3pidHsmu 060POTHI Ta HEOOGOPOTHI peakIlii, 3anucysamu ix piB-
HAHHA,
Kepysamu XiMiuHUMU OpollecaMy 3aBAAKY 3MiIlleHHIO XiMiuHOI piBHOBa-
'Y i 3MiHI IIBUAKOCTI XiMiYHUX pearItiii.

IIpuragaiite, Axki ximiuni peakii HasuBaOTL HEOOOPOTHUMU, & AKI —
oboporHumMu. HaBemiTh mpukganu. 3anulliTh BiANMOBiAHI piBHAHHA pe-
aKIin.

Bawm yoxe Bimomo, m1o ximiuni peakirii, aki Big0yBaroThCsa B OZHOMY Ha-
OIPAMKY, Ha3UBAIOTh HeobopomHumu. BinbiricTs xiMiuHMX IIpolieciB € 000-
POMHUMU, OCKIIBKY 3a OJHUX i THX caMUX YMOB Bifl0yBaioThbcA i mpama, i
3BOPOTHA peakKIlii (0co6IMBO B 3aMKHEeHUX cucTeMax ). Hampukianm:

a) peakiiia, pipuanua axkoi CaCO, — CaO + CO,1, y Bigkpuriii cucremi
HeoOOpPOTHA;

0) na cama peakuis, pisaanna axoi CaCO, = CaO + CO,7, y saMmKHeHii
cucTeMi 000pPOTHA.

ITixg uac oOopoOTHUX peaKIlili y cuCTeMi IPUCYTHI AK peareHdTH, Tak i mpo-
IyKTHU peakitii. CoiBBiHOIIIEHHSA MiK HUMHU 3MiHIOETHCA TLIBKY IPU 3MiHi
yMOB (TeMmnepaTypu, TUCKY, KOHIIeHTpAaIrii).

THUIIOBUM HOPUKJIAZOM HEOOOPOTHOI
peakIrii € po3kJag KaJiil xJaopaTy 3a Ha-

ABHOCTI KaTaJiisaTopa:
2KCIO, — 2KCI + 30,1

Amxe nobytu xamiii xmopar KCIO,
CIIOJIYUYeHHSAM KaJill XJIOpuAy i KHCHIO
HEeMOJKJINBO 3a OyIb-IKUX YMOB.

fAxiro peakiis obopoTHa, TO IIOYAT-
KOBi KOHIIeHTpPAIlil pearylounx PeUOBUH
HOCTYIIOBO 3MEHIIYIOTHCA, IIBUAKICTH
OPsAMOl PeakIril TaKoX 3MEHIIYEThCS.
OpHak mosBa MPOAYKTIB YMOMKJINBJIIIOE
mepebir 3BopoTHOI peakifii. 3 wyacom
KOHIIEHTpAIIil TPOAYyKTiB peakii 36i1b-
OIYIOTHCA, AK 1 IMBUAKICTH 3BOPOTHOIL
peakIrii. 3permiToio AOCATAETHCA TAKUHA

cTaH, 3a IKOTO IIBUAKICTH MPAMOI i 3BO- Man. 17. 3miHa KOHLeHTpaLin
pPOTHOI peakmiifi cTafOTh OJHAKOBHME: PEUYOBVH (0)iwBunaKocTeii (6) 060poTHOI
T=9 (mai. 17). peakuii'y cuctemi H, + 1, = 2HI 3 yacom
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CraH peaKIliifiHOI CHICTEMH, 34 IKOTO IIIBUAKICTh IPAMOI peaKIrii Jopis-
HIOE IITBUIKOCTi 3BOPOTHOI peakIrii, HAa3MBaIOTh XiMiYHOIO PiBHOBAroro.

IIpu oMy KOHIIEHTpAIIil pearyounx peyoBUH i IPOAYKTIB peakKIii He
3MIiHIOIOTBCSA. IX HA3UBAIOTH pigHOBaANHUMU KOHUenmpayiamu. Ha makpo-
piBHI 3maeTbes, 110 Hivoro He BimbyBaeThesa. HacnpaBai npsamuii i 3BopoT-
HHUU OpPOIlecH TPUBAIOTh, ajie 3 OJHAKOBOIO MIBUAKicTI0. ToMy TaKy piBHO-
Bary B CUCTEMi Ha3UBAIOTh OUHAMIYHOIO.

Cran piBHOBaru MosKke 30epiraTucsa HeBU3HAUEHO TPUBAJUI dac, SKIIO
He 3MiHIOBaTU YMOBHU, 3a AKUX BiH yCTAHOBJIIOETHCA.

Ilepexin cucTeMu 3 OMHOTO PiBHOBAYKHOTO CTAHY B iIHIITHA HA3MBAETh-
cd 3mimeHHaM, abo 3cyBOM, XiMiuHOI piBHOBAru.

Ha 3cyB piBHOBarm BIJINBAIOTh KOHIIEHTpAIlis, TeMIeparypa, THCK.
IIpuanUm, 1110 XapaKTepuaye 3CyB PiBHOBATH ITiJ] BILIMBOM 3MiHU 30BHIIII-
HiX yMOB, chopmysrroBaB ppaHiy3bkuii yuernui Jle IllaTenne:

SAKINO Ha PiBHOBAYKHY CUCTEMY CIPABIATU OYAb-AKUI BIJINUB, TO Xi-
MiuHa piBHOBara amimryBaTuMeThCcs B OiK Tiel peakIrii, sxa mocaab-
JIIO€ IIeH BILJIUB.

3a npurnunoM Jle IllaTenrke, HanpaM 3MillleHHs piBHOBAru MOJKHA IIe-
pexbauntu. Tak, AKIIO:

e 30inBITyeThCA KOHIEHTPAIlis pearyrunux PeYOBUH, TO XiMiuHa piB-
HOBara CHUCTeMHU 3MiIlyeThca B OiK mpaAmoi peakitii (yTBOpeHHSA
IIPOYKTiB);

e 30iMBITYeTHCA KOHIIEHTPAIliA IPOAYKTIB peakIlii, To ximiuHa piBHO-
Bara CHCTeMHU 3MiIllyeThCS B OiK 3BOPOTHOI peakKIlii (yTBOpPEeHHS IO-
YATKOBUX PEUOBUH);

® ITiABUIIYETHCS TUCK, TO XiMiuHA piBHOBaAra CHUCTeMHU 3MiIl[yE€TLCSI B
0ik Tiel peakIrii, AKa CyIPOBOIKYETHCA 3MEHIITEHHIM YHCJIa MOJIiB
rasyBaTUX PEUOBUH; ITPU 3HUKEHHI TUCKY — B 0OiK Tiel peakiii, Aka
CYOPOBOIKYETHCSA 301/IBIIIEHHAM UKCJIa MOJIiB Ta3yBaTUX PEUOBUH;

® IiIBUINYETHCA TeMIIEpaTypa, TO XiMiuHa piBHOBAra CUCTEMU 3MiITy-
€ThCA B 0iK eHZOTEepMiuHOI peakIlii, 3a 3HMKEHHA TEeMIIepaTypu —
B OiK €eK30TepMiuHOTI'0 IIPOIieCy.

CyTTeBO BILIMBAIOTH Ha cTaH XiMiuHoil piBHOBaru rartajaisatopu. Of-
HaK BOHU He 3MiIllyIOTh piBHOBary, 60 BOAHOYAC IIPUCKOPIOIOTH AK MPs-
MY, TaK i 3BOpOTHY peakKIlii. Ajle HassIBHiCTh KaTaJjisaTopa Ja€ 3MOT'y IIPH-
MIBUAINNTA BCTAHOBJEHHSA PiBHOBArwm, 0 € BaXXJIUBUM IJIA XiMiuHOTO
BUPOOHUIITBA.
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' KopoTko mpo rorosue

® Ximiuni peax1ii 0yBaoTh HeobopomHuMu, 60 BigOyBaOThCA TiIbKI

B OMHOMY HAIIPIMKY, — B OiK YTBOPEeHHS IPOAYKTiB peakirii, Ta o6opom-
HUMU, 00 3a OTHUX i TUX CAMHUX YMOB iIyTh Y IPAMOMY Ta 3BOPOTHOMY
HaIpAMax.

Kouu mBugKocTi mpsaMoi i 3BOPOTHOI peakItiii 30iratoTbCsi, HACTAE
cTaH xXiMiuHOI piBHOBaru. Bin yrpumyeThbca qyKe JOBT0O, AKIII0 YMOBU
He 3MiHIOIOThCA.

Ilix BIImBOM 30BHIITHIX YMOB BiZIOyBa€eThCcsa 3MIillleHHA XiMiuHOL
piBHOBaru y 6ik Tiei peakiIiii, sKa mocJia0bJi0€ BIJIUB IIUX YMOB (NpUH-
uun Jle Illamenve).

3minenHs XimMiuHOI piBHOBArm MOKHA MOCATTU 30iJbIIeHHAM
KOHIleHTpAaIlii omHiel 3 pearymoumx peUYOBUH, IIiABUIIMeHHAM (abo
BHUIKEHHIM) TEMIepaTypu UM TUCKY. 3aCTOCYBaHHSA KaTaJi3aTopiB
JIUIIIe IPUINBUAINYE NOCATHEHHSA CTAHY PiBHOBaru, OJHAK BOHU He
3MiHIOIOTH CIIiBBiZHOIIIEHHA Mi’K IMIBUAKICTIO MPAMOI Ta 3BOPOTHOIL
peaxiriii.

¢) KourponsHi 3aBnanns

® 1. ITosacHiTh, YoMy peakIid HeHTpasrisarmii € HeoGopoTHO0. Hamumite Bigmo-
BiHe PiBHAHHA.

2, IToacHiTp, 110 TaKe XiMiuHa piBHOBara i YoMy BoHa [TUHAMiUYHA.
3. Chopmyrtoiite mpuumui Jle IllaTenawe. IToscHIiTE 0r0 CyTh.

47, YHacIiJOK po3KJIaLy Kalbllii KapOoHATY B 3aMKHEHil MOCYAUHI BCTAHOB-
JIOETHCS piBHOBaAra
CaCO, = CaO + CO,.
Ak Tpeba smiHuTH yMOBU mepebiry miei peakiiii, o6 3a Tiei camoi Temnepa-
TypHu goBecTH ii 10 KiHIa?
5. BusHaure, K BILUIMBAE IIiJBUINEHHS THUCKY Ha XiMiuHy piBHOBary B TaKHUX
cucTeMax:
a) 2NO, = N,O,;
6) H, + Br, <= 2HBr;
B)CO+3H,=CH, + HZO(F).
6". IlosicuiTh, YoMy 3MiHa TUCKY 3MIiIl[ye piBHOBArYy peakIii
N, + 3H, = 2NH,, azne ne smimye pisHoBaru peaknii N, + O, = 2NO.
7. IlomipryiiTe, Ui 3MIHHUTHCA THUCK y CKJISHOMY OaJIOHi, SIKIIO 3MiIaTu
piBHiI 00’eMu BOAHIO i XJIOpY Ta OmpoMiHUTU (aJioH yabTpadiosieToBUMHU
ITPOMEHAMMU.

8. TlosCHITD, K BILJIMHE HA CTAH PiBHOBATHU PEAKIIil, [0 BUPAKAECTbCSA PiBHIH-
mam NH, + HCl = NH,Cl + Q, nmigBuienns: a) remnepatypu; 6) Tucky. Bix-
TOBiAL OOTPYHTYIHTE.
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rAaPOreH. BOAEHD

T. Mapauenbc
(1493 — 1541)

Bogens Binkpus y XVI cT. HiMEIIbKUHN YU

A.JTaBya3be
(1741 —1794)

eanii T. Ilaparmenbec. PpaHITy3hb-

Kuii ximik A. JIaByasbe D0BiB, 110 €JIEMEHT, AKUI YTBOPIOE BOAEHDb, BXOIUTh IO
CKJIaIy BOAU, i faB fiomy HasBYy ['i0pozeH — «TOIi, 110 HAPOMKYE Bomy» (1783).

§ 16. lipporeH

VYeBimoMmaeHHs 3MicTy IIbOT0 Iaparpada gae aMory:
o6rpyrmosyseamu micue I'inporeny B nepioguuniii cucremi, #0T0 BaJIeHT-

HICTH i CTyIIeHi OKUMCHEeHHS;

xapaxmepusyseamu T'inporen 3a micmem y mepiopmuniii cuctemi, 6ygo-
BOIO aTOMa, i130TOIMHUM CKJIAJOM, IIOIIIUPEHICTIO V IIPUPOLi;
ouinwseamu 6iosoriuny poJs I'izporeny.

Ilono:xenns y mepioguuHiii cucremi, 0ymoBa i BractuBocti atoma. I'iz-
POreH — mepInuii eJJeMeHT y nepiognuHiii cucremi. loro arom HaliMeHITIIA
3a po3MipoM, HaWJIETIIN 3a Macolo CepeJl aTOMiB yCix XiMiuHMX ejeMeH-

TiB i CKJIamaeTbCeA 3 Aapa, IO MiCTUTL OJTH
OPOTOH Ta OAUWH eJeKTPOH Ha ls-opbOiTasi
(mai. 18). EnexkTporHa KoH(iryparisa arto-
ma ligporeny 1s!.

EnexrponeraruBuicTh 'inporeny mopis-
HiIoe 2,1 i € TPOMIiKHOIO BEJIMUMHOIO Mix Ii
3HAYEHHSIMHU B TUIIOBUX METAJiUHUX Ta He-
MeTasiuHnx eaemeHTiB. OTsKe, Oro arom,
OomibHO 0 JYKHUX €JeMEeHTiB, 3JAaTHUH
BigmaBaTu CBifl €QWHUI €JEKTPOH aToMaM
eJIeKTPOHeraTUBHIIIINX ejleMeHTiB, HabyBa-
I0UM CTYHiHb OKMCcHeHHSA +1, i momibHo mo
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raJIOTeHiB — IPUETHYBATH OAUH eJeKTPOH BiJ aTOMIiB MEHII eJIeKTPOHera-
TUBHUX €JIEMEHTiB (3a3BUUYall MeTaJIiYHUX) A0 3aBEPIIEHHS JBOXEJEeKTPOH-
HOTrO I1apy, HaO0yBawouu CTyIiHb oKkucHeHnHA —1. Tomy Iigporeny, egxuHOMY
cepen XiMiuHUX eJIeMeHTiB, BiiBeIeHO y IIepioAWUHIN cucTeMi ABa MicIda —
BIA i VIIA rpynax. Hemerasiuni Bmactusocti I'izporeny mepeBakaioTh HaJ
MeTaJiYHUMH, i 10T0 BiTHOCATH 0 HEMETAJIUHUX eJeMeHTiB. ¥ MOJIeKYJIi
npocToi peuoBnHM BomHIO H, cTyminb oxkucuenna I'inporeny — 0. B ycix
CIIOJIYKAX BUSABJIAE BAJIEHTHICTB 1.

Izotromu I'imporeny. I'inporen mae Tpu i3oromnu: IIporiii, [Heiirepiit i Tpu-
Tii1 (Tabxa. 3).

Ta6bnunuysa 3
I3oTonu lFigporeny
XapaKTepucTUKN IIporiit 'H (H) | deirepiit 2H (D) | Tpuriiz *H (T)
CrJuag aapa 1p 1p, 1n 1p, 2n
Hyxaouue uncio 1 2 3
EnexkrponHa KoHpirypaisa 1st 1st 1st
Aromua vacTka y mpupoai, % 99,98 0,015 (2 xr)
CrabiigpHiCTh CrabirbHU CrabinpHuii PagioakTuBHMI

s kokHOI crmosyKku 'imporeHny icHye metitepieBuii amasor. HaiiBask-
JUBiIKM cepef HUX € neidrepinn okcun D,O, Tak sBana gadxcra so0a. Boua
BUKOPHUCTOBYETHCS K CIIOBLIbHIOBAY HEHUTPOHIB y AePHUX PeaKTopax.

ITomupenicTs y mpupogi. 'igporesn — ocuHoBHui estemeHT Kocmocy (92 %
ycix aromiB): Coniie ckaagaerbesd Ha 75 Y% 3 Tigporeny, FOmiTep — ua 80 %,
Carypu — Ha 60 % . ITig yac Tepmosanepuux npoiieciB Ha Cowutri 3 I'igxporeny
YTBOPIOIOThCA iHIMI XiMiuHi edemenTu Ta nporonu HY, AKi BUKumaoThCsa B
HaBKOJIOCOHAYHMH ITPOCTIP y BUTJIALL TaK 3BAHOT'O COHAUHO020 8impy.

Ha 3emui I'igporen micTuThcsA y BOAi, B yCiX OpraHiuyHMX CIOJYKaX, y
BLIBHOMY CTaHi AK BOJleHb — Y IPUPOAHUX rasax. JMoro BMmicT y 3eMHii kopi
i rizpocdepi mopiBaioe 1 % . B opranismi sioguau macoro 70 Kr maca iioro
aTOMiB CTAHOBUTH 7 KT.

Ixepenavu HagxomkeHHA [igporeny B moBiTpsAHy 000s10HKY Semuri € Csi-
TOBUM OKeaH, KpaTepu BYJKaHiB, mIedaKi (poroximiuni peakirii B armocgepi. He-
pe3 CBOIO JIETKIiCTh BOAEHb 3 aTMoc(epu 3eMJIi IMOTPAIIAe€ B KOCMIUHUY ITPO-
cTip. AJjte oro KiJbKicTh Ha 3eMJIi He 3MeHIITYEThCA, TOMY 1o Aapa ['igporexny
«COHSYHOTO BiTPy», TOCATHYBIIIU 3eMJIi, pearyiTsb 3 KucHeM atMochepu i BU-
nagaoTh 3BUYAWHUM fporieM. [linTBepmkeHHsaM € Te, 110 maca I'izporeny, 1o
MIiCTHUTBCS Y BOJIi BCiX 3eMHUX BOJOMM, JOPiBHIOE Maci MPOTOHIB, «3aHECEHUX »
COHSYHUM BiTPOM Ha 3eMJII0 3a Bech uac ii icHyBaHHS.

Biomoriuna poas. I'izpores € ofHUM 3 OCHOBHUX €JIEMEHTIiB KMBUX OP-
raHismiB. BogHeBi 3B’a3Ku, gKi yTBOPIOIOTHL aToMu ['igporeHy 3 aTroMmamu
Oxcureny, Hitporeny, Cyabhypy, YTPUMYIOTh y CTAJIOMY CTaHI BTOPUHHY
CTPYKTYPY MOJIEKYJIU 0ilKa, 3a0e3MeuyoTh TOUHE KOMiIOBAHHSA MOJEKYJIN
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IHEK, posmizHaBamua (QepmMeHTamMmu (OiokarajsisaTopu) CIOJYK, peakrIrii
AKUX IIPUCKOPIOIOTH 3NATHICTHL BOAW PO3UYMHATH BEJIHUKY KiJIbKiCTh pedo-
BuH. ['imporex y ckjazmi Bogu 6epe yuacThb y HepPeMill[eHHi PeUYOBUH Y JKUBO-
MYy oprauismi (pyx KpoBi, Jim¢pu), y 3abesneueHHi opranisMy KUCHEM.

! Koporko npo ronosne

® Tigporen — ximiunnii eremenT Ne 1 y mepioguuniit cucremi, pos-

ramoBauauil y IA ta VIIA rpymax. CkiaagaeTbed 3 TPhOX idoTomiB: IIpo-
tito, [leirepito i Tpurito. EnxekTponna Koudiryparia atoma — 1s!. ¥V
peakIiigax BUABJSAE BiTHOBHI II OKMCHIOBAJBbHI BJIACTHUBOCTi, BaJEHT-
HicTh y crmonykax I, crymeni okucuernnsa —1, 0, +1. HanexuTrs g0 He-
MeTaJIIUHNX S-eJIEMEHTiB.

Tigporen — matimommupeHimmuii exeMeHT BeecsiTy. Ha Semuri Tparmis-
€THCSA ITePEeBAKHO ¥ (DOPMi CKIIaTHUX PEUOBUH OPraHivHOTO i HEOPraHiuHO-
I'0 IMTOXOIsKeHHA. Mae BeslnKe sHaUeHHS JIJIA JKUTTENI ATBHOCTI OpraHi3MiB.

¢) KourpoasHi 3aBnanns
® 1. Hassa maiinommupesnimoro izorony I'irporeny

A Tlporiii; B eiiTepiii; B Tpwuriii.
2. TigporeH BUABJISE BJACTUBOCTL
A TIIBKY OKHCHUKA; b Tinpku BizmoBHUKA; B OKMCHIKA Ta BiIHOBHIKA.

3. CruanmiTh e1ekTpoHHI hopmyan i yacTurok igporeny: H, H™, H*.

4. 3emHa Kopa MicTuTh (3a Mmacoio) 49 % Oxcureny i 0,8 % Tigporeny. 3Bigcu
cuiBBimHOMIEeHHS aToMiB I'igporeny Ta OKcureHny B 3eMHil KOpi JOpiBHIOE
A 1:1; B 1:2; B 1:3; I 1:4.

5. Hanumrits opmyau Bogu, yTBopeHoi pisuumu isoromamu Iigporeny. O6-
YUCIITh I BIZTHOCHY MOJIEKYJISAPHY Macy.

6. Busnaure cTyneHi okncHeHHs [ifporeHy B croaykax: H,, H,0,, SiH,, H,S,
CH,, CaH.,.

7. KaituHu opraHismy JIIOAUHU B cepegHbOMY MicTATh 65 % Oxcureny, 18 %
Kap6ouy i 10 % Tigporeny 3a macoio. O6uuciiTh, aTOMIB AKOTO eJieMeHTa
HaMOiIbIIe B OpraHisMi JIOOUHN.

8. O6rpyuryiire, 3a AKUMU 0co0IuBOCTAMY ['igpores MosxkHa BHecTH 10 Kuuru
pekopxais I'inHecca.

Temu poekTiB: I'inporen i Kocmoc. I'igporewn i skurtsa. 'igpores i maitbyTHE.

§ 17. BopgeHb. Di3nyHi Bnactnsocti. lo6yBaHHA

VYeBimomaeHHs 3MicTy 1IbOT0 Iaparpada gae aMory:
xapaxmepusysamu (pisnuHi BIaCTUBOCTI, ciocobu 100yBaHHA BOJHIO;
ckaadamu PiBHAHHS, CXeMH €JIeKTPOHHOI0 0aJIaHCcy BiAmOBigHMX XimMiu-
HUX Peaxiii.

®isuyni Bracrusocri. Bogens H, — Ge3bapsHuii ras 6es samaxy i cMaky,
HeOTPYHHUN, HAHJIerIui Ha S3eMJIi.
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KoBaneunTHuii HemoJasap-
HUU 3B’SI30K MiXK aTomMaMmu
Tinporeny B MoJieKyJii BOA-
HIO, YTBOPeHUH ITepeKpruBaH-
HAM IBOX 1s!-opbiTaseit 060x
aromiB (maJ. 19), 3ymMoBIIOE
MOJIEKYJIAPHUIN TUII KpHUCTAa-
JIIYHOI I'paTKM TBEPAOTO BOI-
HI0. ToMy BOAeHbL KHUOUTH i
NJIaBUTHCA 3a HU3bKUX TeMmepatyp (t,  =—-259 °C, t_ = —-253 °C).

¥ Boxi BomeHb Masiopo3umHHUII: 3a H.Y. ¥ 100 06’emax BoaM pO3UMHS-
eTheA Juitie 2 00’eMHu BOOHIO (KMCHIO 3a TUX CAMUX YMOB PO3UMHSIETHCS
5 06’emiB).

= [IosACHITH IPUUYMHY HE3HAYHOI PO3UYMHHOCTI BOJHIO Ta KUCHIO y BOI.

a 6

Man. 19. Monekyna BOAHIO: d — CXeMa YTBOPEHHS
3B'A3KY; 6 — MOofeNib MONEKYN

Pigxwuii i TBepauil BOIEHD OJIEPKATH B 3eMHIIX YMOBaX Ay Ke BaKKO, ajie
IJIS IHIMWX TIJIaHEeT Iie IIiJIKOM 3BUYaiHui 1oro craH. Tak, mig atmocgeporo
riraata CoHauHOl cucteMu — maaHetu IOmiTep € okeaH pigKoro BOIHIO 3a-
BIrJINOIIKY THCAYi KiToMeTpiB, a migf HUM — 000JIOHKA 3 TBEPAOT0 BOLHIO.

HoOyBauusa. Y sabopamopii BofieHb N0OYyBalOTh KiJbKOMa crocobammu,
mepenyciM — peakIlielo MeTaJIiB, PO3TAIlIOBAHUX Y BUTUCKYBAJIbHOMY PSAIL
o BOgHIO (IIMHK, 3aJi30, MarHii, aaioMiHiii), 3 po3baBJIeHIMU XJIOPUIHOIO
a60 cyab(haTHOIO KMCIOTaAMIH:

Zn + 2HCI = ZnCl, + H,1; 2A1+ 3H,S0, = A1(SO,), + 3H,1

301paoTh BOJEHD ¥ IIOCYANHY JBOMA CIIOCOOaMU: BUTiCHEHHAM BOIT 400
MMOBiTPA B IPOOIPKY AHOM JOTOPHU.

= [lopiBHANTe criocoOM 30MpPaHHsa BOOHIO Ta KHUCHIO.

Hocaig. Jobyaemo BogeHb y IpUJIaLi AJIA ToOYBaHHS rasis, I10 CKJIaaa-
€ThCs 3 IPOOIPKHU 3 ra3oBiABiAHOIO TPYOKOI0. ¥ HMPobipKy momicTumo 2—3
TPaHyJau IIUHKY, HAJIIEMO 3—4 MJ XJOPUILHOI KIUCJIOTH, 3aKPUEMO IIPOO-
KOIO 3 ra30BiABiIHOIO0 TPYOKOIO, IKY BHECEMO B IIOPOYKHIO IPOOipKY, 3aKpi-
IJIeHy B immromy mratuBi gmom moropu (Mai. 20, a). Cmocrepiraemo, K
OyaBOAIIKY Ta3y 3’ ABJISAIOTLCS Ha IIOBEPXHi MMHKY, BilpuBaoThed Big mei i
CILIMBAIOTH HA IMOBepxHIO pigunu (maja. 20, 6). Hepes meaxuii uac mpodipka
B iHIIIOMY IIITATHBi HAIIOBHIOETHCS BOJHEM.

Hnsa 30upaHHsa BOAHIO BUTICHEHHAM BOIM Ia3oBiABiAHY TPYOKY miaBe-
IeMo y MpoOipKy 3 Bomoio B Kpucraaidaropi (man. 20, g8). Crmocrepiraemo,
SAK 00’ €M BOAM IMOCTYIIOBO 3MEHITyeThCsa. Koyu piguau B mpobipIli He 3aiiu-
IINTHCS, 3AKPUEMO 11 OTBIp IiJ BOAOIO CKISAHOIO MJIACTUHOIO i BUTATHEMO 3
Bogu. Y mpo0bipiIii 3i0paBcs BOAEHbD.

Iamium 1abopaTopHUM CIIOCOO0M HOOYBAHHSA BOAHIO € €JIEKTPOJIi3 BOIM:

eJI. CTPyM

2H,0 = 2H,1+0,1
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Man. 20. Mpwnag ans [obyBaHHA
Ta 36MpaHHA BOAHIO BUTICHEHHAM MOBITPS (a),
B3aEMOJiA LNHKY 3 KUCIOTOM (6),
36MpaHHA BOAHIO BUTICHEHHSIM BOAM (8)

Y npomucaosocmi BogeHb 100yBaOTh KilbKoMa crmocobamu. Hatigeres-

Ui 3 HUX — KOHEepcis (IepeTBOPEeHH ) MeTaHy 3 BOJAHOIO ITapOI0:
t, Ni
CH, + 2H,0 = CO, + 4H,

Y 3B’A3KY 3 PO3BUTKOM BOJIHEBOI eHEPreTHUKHU e MOIIyK HOBUX IiKe-
peJs BogHIO. PealbHUM i MPAaKTUYHO HEBUUEPITHUM AKepeoM BOTHIO € BOJA.
AJje toOyBaHHS BOAHIO 3 BOAM ITOTPe0y€e 3HAUHUX 3aTPAT €Heprii, 1o MOXK-
Ha 3MEHIIINTH 3a JOIOMOTHU KaTajisaTopa. Y Ke iCHyIOTh KaTajaisaTopu Ha
OCHOBIi HiKeJI[0, IIT0 JAI0Th MOKJIMBICTh PO3KJAaJaTH BOAY Ha KIUCEHDb i BO-
IeHb I Ji€10 COHAYHOTO CBiTJIa, a TAKOXK BUILIATHA MOTO 3 POCANHHOI MacH.

' KopoTko mpo roroBue

® ITpocra peuoBuna I'inporeny — 60ders H,. Ile ras 6e3 Koibopy, 3a-

maxy, CMaky, HEOTPYHAHUN, MAJOPOSUNHHUYN ¥ BOMi, JErIIuid 3a MOBi-
TP, IIJIABUTHCS 1 KUIUTh 38 HUBbKUX TEMIIEPATYD.

Y nabopatopii BomeHb JOOYBAIOTh pPeaKIli€l0 aKTUBHUX METAJiB 3
Po306aBJIeHIMU XJIOPULHOI a00 CyIab(aTHOH KICJIOTAMU, €JIeKTPO-
JIi30oM BOAU, a 30MPAaIOTh BUTICHEHHSIM BOAM a00 MOBITPS Y MOCYAUHY
nHOM moropu. IIpomucioBuii criocid 700yBaHHSA BOJHIO — IIEPETBOPEH-
HSA CyMillli BOASHOI ITapu Ta METaHy Ha BOAEHbDb i BYIJIEKUCJIUM ras i
yac HarpiBaHHS y IPUCYTHOCTI HiKeJIeBOT0 KaTaJjaisaTopa.
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¢) Kourponshi 3asnanns

® 1. ¥V moxeky.i BogHIO 3B’ 230K Mix aromamu Iizporemy
A 1ioHHNI; B xoBajleHTHUI HEIOJAPHUN;
b KoBaJIeHTHUH IIOJIAPHIA; I' BogHEBMII.

2. Kpucraniuma rpaTka TBepAoro BOIHIO
A MoseryIsApHA; B aromua; B ionmna; I' merasiuua.

3. Iobytuit y naboparopii BojeHb 30MPaOTh BUTICHEHHAM
A TI0BiTps y MPoOipKy AHOM JOTOpH;

B moBiTpsa y mpobipKy JHOM SOHU3Y;
B Bogu.

4. TlosAcHiTH, IpUUYMHY MOAIOHOCTI Ta BiAMiHHOCTI (hi3MUHUX BJIACTUBOCTEHN BOJ-
HIO i KMCHIO.

5. O0uucaiTh, y AKOMY BUNIAAKY BUALIAETHCA 01BN 006°€M BOgHIO (H.y.) IPU
B3aeMoOii 3 HAAIUIITKOM PO30aBeHOI cyabdaTHOl KUCIOoTH: a) 1 T axoMi-
Hito; 06) 1 r 3awisa; B) 1 r marHio.

6. O0uucaiTh (ycHO) 06’¢M MeTaHy, HEOOXimHOTO mIJid JOOYBAHHSA BOJHIO
06’emom 10 i1 (H.y.) peakitiero 3 BOISHOIO ITapoio.

§ 18. XimiuHi BnacTnBocTi BoAHI0. 3acTOCyBaHHA

YceBimomaeHHs 3MicTy 1IbOT0 Imaparpada gae 3Mory:
xapaxmepui3ys8amu XiMiuHi BJIaCTMBOCTi, IPAaKTUYHE 3HAUEHHSA BOIHIO;
cxkaadamu PiBHAHHS, CXeMH €JIeKTPOHHOI0 OaJlaHCy BiqmoBigHMX Ximiu-
HUX peaxIriii;
Gpopmyarweamu 3aK0H 00’€MHUX BiTHOIIIEHD rasis.

Ximiuni BmactuBocti. Atomu I'izporeny B MoJIeKyJjIaX BOLHIO CIOJTYYeH
MiK c000I0 MIITHMM KOBAJEHTHUM HEMOJIAPHUM 3B’ SI3KOM, IPU YTBOPEHHI
SAKOTO BUAIJIAETLCA 3HAUHA KiJIbKiCTh eHeprii:

H -+ H—- H:H, AH=-436 gJ[:x

Tary camMy KinbKicTb eHeprii moTpi6bHo A1 TOrO, 1106 MOJEKYJIU BOI-
HIO KiJbKicTio 1 MoJb mig yac peakiiii posmanucsa Ha okpemi atomu. Ile
mocaraetrbesa HarpiBamuam o temmnepatrypu 2000 °C. Tomy 3a crammaprt-
HUX YMOB BOJIeHb XiMiUuHO iHepTHUH i B3aeMoIie auile 3 HAaKTUBHIIINM
HeMeTaJloM — (pTOpoM, 3 iIHINIMMU PeYOoBMHAMU — IIPU HarpiBaHHi, OCBiT-
JeHHi abo HaABHOCTI KaTajizaTopa. ¥ peakIiax Moke O0yTU BiTHOBHUKOM
a00 OKMCHUKOM.

BigHoBHI BiIacTMBOCTI BOIEHb BUSABJAE V PEAKIiAX 3 KUCHEM, 6poMoM,
cipkoio, ceJileHOM, a30TOM Ta iHIIIUMU HeMeTaJlaMU, a TAK0K 3 OKCUIaMU Me-
TaJiYHUX eJIeMEHTiB (4K MpaBUJIO, d-eJIeMEeHTiB) Ta HeHaCUUeHUMU BYyT.JIe-

BOJHAMIU, IO BiTIOBiae cxemi:
0

+1
H,-2¢ —2H
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1 piBHAHHAM peaxIii:

150—300 °C
2H, + 0, = 2H,0; H,+S = H,S
Jurigpores cynabdin
hv
H, + Cl, = 2HCL; H, + F,= 2HF
Tigporen xyopup Tigporen (uyopun
P, t, xar. t
3H,+N, = 2NH; CuO + H,=Cu + H,0
Awnoniax
Pt Pt
CH,=CH,+H, — CH, - CH,; CH=CH + 2H, — CH, - CH,
Erern Eran Erun Eran

IIpu migmasmioBaHHI BOAEHB pearye 3 KMCHEM i TOPUTH CBiTJIO-OJIaKUTHUM,
MaityKe HeIoMiTHUM noayM’ am (Ma. 21, a). SIKIIo 10 oTBOPY IPOOipKY 3 CyMiIII-
IITI0 BOJHIO Ta IIOBiTPSA ITiHECTH IIOJIyM s, TO CTaHEThCA BUOYX, SKOMY IIepeaye
cBucT. Oco0arBO BUOYXOHEOE3IeUHOI0 € CYMIIII 3 JBOX 00’€MiB BOAHIO iI OFHO-
ro 06’eMy KHCHIO. 11 Ha3MBAIOTE 2PUMYH0I0 CYMiULULI0. BAATHICT CYMIIITi BOJHIO
3 KucHeM ab0 MOBITpsAM BHOYXaTW BUKOPUCTOBYIOTH JJIsI IIEPEBipKU BOIHIO Ha
YHCTOTY, TOOTO Ha TPUCYTHICTh ¥ HHOMY IIOBITPA (KMCHIO). 3p03yMLiJIo, II0 IIPOo-
BOIUTH PEaKIIii 3a YUACTIO BOJHIO MOYKHA JIMITIEe BIeBHUBIIINCE, ITT0 BiH UHMCTHIHA.

Hocaig 1. [To6ynemMo BoAeHb peaKIlielo IMUHKY 3 KUCJOTOIO if 36epeMo
ioro y mpob6ipKy BUTicHeHHAM IOBiTpa (auB. Mmai. 20, a). 3anruIinaoyu Ipo-
O0ipKYy B MOJIOJKEHHI JHOM JOTOPH, HiJHEeCeMO [0 il 0OTBOPY 3alajieHy CKilKYy.
SKI110 BOAEeHDb MiCTUTH JOMIIIKK MOBIiTPsA, TO BUOYX CYIIPOBOIKYETHCA Pis-
KUM 3BYKOM. ¥ TAaKOMY pasi MIPpomoBKYyEMO HAIIOBHIOBATHU IIPOOiPKY BOAHEM
1 3BHOBY IIepeBipseMO HOT0 HA YHCTOTY. SIKIIO 3rOpsIHHS BOAHIO BiJOYBA€ETh-
cd 3 IPUTJIYIIIEHUM 3BYKOM, TO 3i6paHuii BOIeHb € YUNCTUM.

IIpaxkTIyHO 3HAYYIIIO0 € PeaKIlid BOAHIO 3 OKCHUIAMU METAJIIUYHUX eJIeMEHTIB.

Hocaig 2. Ckiaagemo mpuian, ak Ha maua. 21, 6. [lodymeMo BomeHb pe-
aKIiel0 MUHKY 3 KUCJIOTOIO i 30epeMo B OKpeMy IPOOIpKY A IepeBipKu

a 6

Man. 21. TopiHHs BogHto (a), npunag ans sigHosneHHsA Kynpym(ll) okcngy (6)
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Ha 4ucTOoTy. SIKIIO BOJEeHh YUCTUM, TO IPOIYCTUMO MOro HaJ HATPITUM Yy
mpobipmi kympym(II) okcugom. Yepes mesaxuii uac MOBEPXHA OKCUAY ITOUEP-
BOHi€, a Ha CTiHKaX MPoOipKu 3’ ABAATHCA Kpamiai Bogu. OT:ke, BHACTITOK
peakIii yTBopuJincA Mifb i Boza.

OKHCHIOBAJIBbHI BJIACTUBOCTI BOJIEHb BUSBJISE B PEAKIIISAX 3 MEHIIIOO KilbKi-
CTIO PEUOBHH, a caMe: i3 JIy:KHUMMH i JIy*KHO3eMeJIbHUMI MeTaJlaMH 3 YTBOPEH-
HaM TBepauX rigpumiB. IIporiec BigTHOBIEHHS BOAHIO Y HUX BiIIOBigae cxeMi:

0 -1
H,+ 2¢ — 2H
i piBHAHHAM peaKIlii:
H, + 2Na = 2NaH; H, + Ca = CaH,
Harpiit rixpug Kaunbiiit rigpug

= CKJaJaHHAM CXeM eJIeKTPOHHOTO 6aaHCy POSIJIAHYTUX XiMiUYHUX peak-
i 1oBeJiTh BiIHOBHI Ta OKVMCHIOBAJbHI BJIACTUBOCTI BOJIHIO.
Haragyemo, 110 06’eMu ra3yBaTuX peareHTiB i MPOAYKTIB peakIiit mif-
MMOPAIKOBYIOTHCA 3AKOHY 00’ €EMHUX CNiBBIOHOULEHb:

00’eMu rasis, I1I0 BCTYHAIOTh Y PEAKI[il0 Ta YTBOPIOIOTHCA BHACTIITOK
Hel, CIiBBiZHOCATHCA AK MPOCTI ITiji umeia.

3HaHHA 3aKOHY J[a€ 3MOI'Y JIeT'KO O0UMC/II0BATH 00’ €MU Ias3iB 3a PiBHIH-
HAM XiMiuHUX peakIliil, AKi Bu sgificHioBaiIu y 9-my Kjaci.

3acTocyBaHHA BOIHIO 3yMOBJIeHE HOro (isuuammy ¥ ximMiuHHMH Bja-
cTUBOCTAMHU. PaHilre BiH IMTMPOKO BUKOPUCTOBYBABCA B JiTAJIbHUX alapa-
rax (aepocrarax, aupu:Kadaax). OgHaxk HeOe3IeUYHICTh BOAHIO Pi3KO 00-
MeJKIMJIa MOoro 3aCTOCYBaHHA B IboMy HanpaMKy. Huni gitanbHi anaparu i
HOBITPAHI KyJIi HAIIOBHIOIOTH YMCTUM T'ejlieM abo B CyMillli 3 BOTZHEM.

Bogeub € cupOBUHOIO A1 [OOYBAHHSA aMOHIaKY, KU Iiie Ha BUPOOHUIITBO
MiHepaJIbHUX JOOPUB, XJIOPUAHOI KUCIOTH, METAHOJY, 1[0 BUKOPUCTOBYETHCS
JIJIsI BUPOOHUIITBA ILJIaCTMAac. ¥ MeTaJyprifiHiil MpoMICJI0BOCTI BOJEHD 3aCTO-
COBYIOTH [JIsI TOOYBaHHSA METAJIIB 3 BiIMOBiAHMX OKCUAIB, ¥ XapuoBiil — AJs
TIePEeTBOPEHHA OJIiH Ha TBeP/i :Kupu. PeaKIlia ropiHHS BOAHIO B KMCHIi 3aCTOCO-
BYEThCA ¥ BOTHEBOMY HAJTBLHUKY [IJIS 3BaPIOBAaHHS TA PisaHHS METaJIiB.

Pigkuit BomeHb € ofHUM 3 Halle()eKTUBHIIIINX BUIIB PAKETHOTO MHaJib-
HOTO. ¥ HaNOJMKUYOMY MaNOyTHBOMY MOXKJINBE BUKOPUCTAHHSA BOLHIO K
€KOJIOTiYHO YMCTOr0 MAaJIbHOTO IJis aBTOMOOiIiB: BOOHEBi NBUTYHU He 3a-
OpPYAHIOIOTH JOBKIJIJIA, OCKIIBKY BUAIIAIOTH TIIBKU BOAAHY mapy. OmHak
3a Cy4yaCHHX TEeXHOJOril JoOyBaHHS BOIHIO 3 BOAHU AK MHajlnBa € Habarato
JTOPOIKUNM, HiK OCH3UHY.

! Koporko npo ronosne

® 3a cTaHIZapTHUX YMOB BOJEHb — XiMiUHO iHEpTHA peuoBUHA ¥ B3a-

emMozie yuiie 3 propoM. IIpu HarpiBauui, ocBiT/IeHHI a60 B IPUCYTHOCTI
KaTaJiidaTopa BOJIEHb Pearye 3 BeJIMKOIO K1JIBKICTIO ITPOCTUX i CKIIATHUX
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PeYOBUH, BUABJIAIOYN BiTHOBHI a00 OKMCHIOBAJIbHI BJaacTUBOCTI. K
B8i0HOBHUK BOJEHb BCTYIIA€ B PeakKIlilo 3 KMCHeM, rajJoreHaMu, Cip-
KOIO0, a30TOM, OKCHIAMU METAJIUHWX eJIeMEeHTiB, HeHacUuUYeHUMU
BYTJIEBOAHAMHU TOINO, AK OKUCHUK — 3 JYKHUMHU i JYKHO3€MEJb-
HUMU MeTaJjiaMu. PeakKIlifo rOpiHHA BOAHIO Yy KMCHiI BUKOPUCTOBY-
I0OTh AJId Moro mepeBipku Ha umctoTy. Cymiim gBox 00’e€MiB BOLHIO
Ta OJHOTO 00’€My KMCHIO HaBUBAETHCA 2PUMYHOI0 CYMiuluLi0, BOHA €
BUOYX0HEOEe3IIeUHOI0.

Bogennb 3acTOCOBYIOTH AJIA HAIIOBHIOBAHHSA IMOBITPAHUX KYJIBOK i
JiTaIbHUX amaparTiB (pasoM 3 rejriemM), 1o0yBaHHS aMOHiaKy, XJIOPU-
HOI KMCJIOTH, METAHOJIy, MeTaJiB, IJd MepeTBOPEeHHS OJill Ha TBepxi
JKUPHU, 3BapIOBAHHSA Ta PisaHHA METaJIiB, AK PaKeTHE MaJnuBO. ¥ Mai-
OyTHBOMY MOJKJIMBE BUKOPHCTAHHS BOAHIO K €KOJOTiUHO UYMCTOTO
IIaJbHOTO.

Jdna ponurauBux. ¥ 1889 p. xapkiBebkuii 6ioximik K. lanuies-
CbKMII TTOOYyBaB IEPIINUU B CBiTi KepoBaHUII IOBITpAHUII amapar, y
SKOMY BUKOPHCTOBYBaBCA 0aJIOH 3 BOJHEM.

¥V 1937 p. HimenbKuii qupu:Kabab «iHgeHOypr», HaOiIbININ Y CBi-
Ti Ha TOM yac, 3arMHYB BHACJIIOK BuUOYyXy BogHI0. IIs KaTacTpoda mokJia-
Jla Kpaii epi BOAHEBUX AUPUKAOIIB.

¢) KourpoasHi 3aBnanns

® 1. PeuoBuHa, 32 JOIOMOTH SKOI BU3HAYAIOTH YICTOTY BOJHIO, — II€
A drop; B asor;
B xucens; I' xynpym(II) okcuz.
2. O6’eMHe CIiBBiHOIIEHHA BOAHIO i KUCHIO y «'PUMYUiil cyMirri»
A 1:2; b 2:2; B 1:1; T 2:1.

3. CrianmiTh piBHAHHA peakiliii, cxeMu eJJeKTPOHHOTO OalaHCy, 10 BiAmoBiga-
IOTH IIEPETBOPEHHAM:

NH,

HQO i H2 — HCI — Hz d H2O

4. BucJoBiTh CyI:KeHHS BiTHOCHO BUKOPUCTAHHS BOAHIO Ta OEH3UHY SIK MaJIN-
Ba B aBTOMOOiIbHOMY TPAHCIIOPTi.

5. CrmanmiTh TabaUITIO, IO iTIOCTPYE 3aI€KHICTD Taay3eil BUKOPUCTAHHA BO-
HIO BiJ I0T0 BJIaCTUBOCTEMN.

6. OOuuciTh 06’eMU rasiB, AKi cKIaZaTIMe CYMiIlI Iicaa peaKIriii:
a) 2 1 xjopy i 3 1 Boguio; 6) 10 m3asory i 40 M3 BogHIO.

7. OGuwmciiTs 06’eMu XJIOPY Ta BOAHIO (H.y.) ayst 1o0yBaHuSa 37 % -BOI XJIOPHU-
HOl Kucaotu macoo 1000 kr.

8*. T'as, 110 BUALIMBCA I Yac peakifii MuHKY Macoio 2,0 I i3 XJIOPUAHOI0 KIC-
JIOTOIO0, TpomrycTunu npu HarpiBauHi Hax Kynpym(II) okcumzom macoro 4,0 r.
O0uucTiTh Macy Ko6yTOI TBEpPIOi CyMittri.
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MPAKTUYHA POBOTA 3

BIZHOBHI BJJACTHBOCTI BOAHIO

1. CxkaamiTe mpugan, AK MOKas3aHo Ha MaJ. 21, 6.

2. loOyabTe BOJEHDb PEAKIIi€I0 METaNIy 3 KHUCJIOTOIO i 3alIOBHITh HUM
OKpeMy IIPOoOipKYy.

3. IlepeBipTe BofeHb Ha UNCTOTY.

4. fx10 BomeHb YNCTUM, BCTAaBTE Ta30BiABIAHY TPYOKY B IIPOOIPKY 3
nopoirkoMm Kynpym(Il) okcugy ssikomora 6GJimiKue A0 HOro moBepxHi. 3a-
IaJiTh cCyxe HajbHe i1 HarpiBaiiTe mpobipKy 3 okcugom. CocTepiraiite 3a
mepebirom peakiriii. IK TiJIbLKU MOPOIIIOK ITOUYEPBOHiE, HATPiBaHHSA IIPHU-
OUHITH.

5. HaoumiiTs piBHAHHA peakIliil y IOCIiZOBHOCTI ix mepebiry, BKa-
JKiTBh THII. YCTAaHOBITh OKMCHUK i BiJHOBHUK.

6. 3pobiTh BUCHOBKH 3 POOOTH.

KonTpoabHi 3aBTanHsa

1. ITosacHiTh, woMmy mpobipky 3 KynpyMm(II) okcugom Tpeba 3axkpimiro-
BaTU IOXMUJIO.

2. YKaxXiTh O3HAKM, 34 AKNMU BHU3HAUAETHCSI UHCTOTA OLEPIKaHO-
TO0 BOJHIO, mepebir peakiliii BOAHIO 3 KMCJIOTOIO Ta HOTO B3aemMofii 3
rKynpym(II) okcugom.

3. IlosicHiTh, TKA BIACTUBICTH BOAHIO i 3a IKMX YMOB POOUTH IIeH ras
Heb0e3MmeuHIM.

4. HasBiTh (hisuuHi BJaCTHUBOCTI BOAHIO, AKi cIIocTepiraau mig gac go-
CJIimiB.

5. OmiHiTh mIpakTUYHE 3HAUEeHH peakKiril BogHio 3 KynpyM(II) okcumom.
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XIMIYHI EIEMEHTU VIIATPYINU

Ax Bigomo, ximiuni exemenTu VIIA rpynu nepioguunoi cucremu @ayop
F, Xaop Cl, Bpom Br, Iox I it Acrar At HasuBaroThCs 2a0zeHamu. CBOIO Ha-
3By raJjioreHu (y mepekJiafi 3 rpeil. — «Ti, 1[0 HAPOAKYIOTh COJIi») omepsxa-
JU 3aBASKU 3TATHOCTI YTBOPIOBATH 3 METAJNIUYHUMU eJIeMeHTaMU COJIi, Ha-
npukaazn marpit xaopus NaCl, kamriit 6pomig KBr, xaabiii payopus CaF,,
amominii iogua AlL,.

Man. 22. FanoreHu:
a — ¢Top; 6 — xnop;
8 — bpom; 2 — 1iog;

r— acrar

2 r

Haseu Xiaopy, Bpomy Ta logy moB’s3aHi 3 BJIACTUBOCTAMU iX IPOCTUX
peuoBuH (MaJi. 22): XJI0p — 3a KOJILOPOM (3eJIeHKyBaTO-K0BTUi), Bpom —
i3 damaxom (cmepnrounii), Iom — 3a Kombopom mapu (diankoBuii). Haspa
®ayopy moxoauTh Big satTuHCbKOTrO ciaoBa fluidus — mamHHWI, O0CKiIB-
Ku pobaBku Mminepasny (uroopury CaF, mo meramiuHux pyJ MOJErIIyiOTh
ix maaBaeHHs. HasBa pagioakTUBHOTO ejleMeHTa AcCTAT I'Pel[bKOI0 MOBOIO
03HAYa€ «HEeCTIiHKUM».
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§ 19. 3aranbHa XxapaKTepucTmka

YeBimomaeHHA 3MicTy IIbOT0 ITaparpada ae 3Mory:
xapaxmepuidysamu i nopienweamu ximiuni emementu VIIA rpynu sa
MicieM y mepioguuHii cucTeMi Ta eJIeKTPOHHOI0 OYI0BOIO iX aTOMiB, IIO-
IIUPEeHiCTh y IPpUPOai;
oyiHosamu 6i0JOTiUHY POJIb TAJIOTEHIB.

EnexTponna 0ymoBa i BIIaCTMBOCTI aTOMIB eJIeMeHTIiB BimoOpaskeHoO y
Taba. 4. TasoreHu y mepioguuHiil cucTeMi posTallloBaHi HAIPUKIHIN KO-
HOT'O mepiony, KpiM mepIoro, mepes iHepTHUMU eJeMeHTaMu. Tomy cepen
eJIeMEeHTiB KOKHOIO IIepiofAy BOHM MAalOTh HANOiJbIINI 3apsan sAapa, Ham-
MEHIIINI aTOMHUN pagiyc i, IK HACJIigOK, HallBUIIle 3HAUEHHA eJIeKTPOoHera-
TUBHOCTi, HEMETAJIIYHUY XapaKTep BJaCTHUBOCTEM.

= [losicHiTh, YOMY B raJIOTeHiB HalIMEHIIIi aTOMHI pajiycu cepej XiMiuHUX

eJIEMEeHTiB KOKHOTIO0 IIepiony.

B aTomiB rajyorenis mogioHa O6ym0Ba 30BHIIIIHBOTO €JI€KTPOHHOIO IIIapy,
Ha AKOMY CiM BAJIEHTHUX €JIEKTPOHIB — ns?np’, ofuH 3 AKNX HECIIapeHu,
10 BifmoBizae rpagiuHo-eIeKTPOHHIN (hopMmyTi:

ns np

T i

e n — HOMeD Iepioay raJjoreHa.

HasaBHicTh 07HOTO HecmmapeHOro eJIeKTPOoHAa i HecTaya OZHOTO eJeKTPO-
Ha 10 3aBepIleHHs CTilKOI BOCBMMEJEKTPOHHOI O0OJIOHKM 3YMOBJIIOIOTH
XapakTepHi IJIsg BCix rajioreHiB BayeHTHicTh I Ta cTymeHi okucHenssa —1 i,
Kpim Payopy, +1.

Tabnuuya 4
3aranbHa xapaKkrepucTuka ximiuHnx enementis VIIA rpynn
g 2
s g Bl .. N g & BB
g = Slgs| JE|oS| EE S g E 5 2
5 (S| 2|85 2% B Eg| B 5 £
2 8 Q’Egg RS |25 ¢k g E = g =
28 B EBEE| £ |85 5% g & E g
v S|A ¢ SR elAE & © oz 3 B
31 < = =2 jan -
«
DayopF|2| 9 | 19 [0,064 | 4,0 |2s22p® I -1,0 §
=
XmopCl |3 |17|385,5|0,099 | 3,16 | 3s23p° |1, 111, V, VII | -1,0,+1,+3,+5,+7 %
=
Bpom Br |4 35| 80 |0,114 | 2,96 | 4s24p° |1, 111, V, VII | -1,0,+1,+3,+5,+7 E
(]
ToxI |5 |53]| 127 (0,133 2,66 |5s25p° |1, 111, V, VII | -1,0,+1,+3,+5,+7 é \/
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Aune aToMmu rayioreHiB, Kpim @ayopy, 3maTHI BUABJIATH i1 iHII BaJIeHT-
HOCTi Ta CTyIleHi OKMCHEHHS, OCKiJIbKM Ha 30BHIIITHBOMY €HEPreTUYHOMY
piBHI iX aToMiB € BakaHTHUU d-IIiAPiBeHDb i3 I’ AThMAa €JIEKTPOHHUMU OPOi-
TaJAMU, HA AKi B 30yI:KeHOMY CTaHi aToMa MOYKYTbH IIEPEXOAUTH BaJeHTHI
€JIeKTPOHMU 3 S- Ta p-IiAPiBHIB (cxema 2). Y TBOPeHHS HeCIIapeHU MU eJIEKTPO-
HaMM BiAIOBiZHOI KiIBKOCTiI KOBAJIEeHTHUX 3B’ SI3KiB 3yMOBJIIOE BUSIBIEHHSI
Bimmosimuux BajmenTHocteii II1, V, VII i crynenis okucuenusa +3, +5, +7.

Cxema 2
EnekTpoHHa KOHirypauis BaneHTHUX eNIeKTPOHiB aTOMiB
ranoreHiB B OCHOBHOMY i 36yKeHOMY cTaHaX

ns np nd
e L[]

ns np nd ns np nd
e UL LD K Lol e [afel [ ][]

OcHOBHUYI cCTaH ns np nd
Ll Ll el ]

30yIsKeHUu cTaH

IIpore 30BHiIIHIN eHepreTHuHUl piBeHb aTomMa PIyopy SK eaeMeHTa
IPYToTo MEePiony CKIANAETHCA TiABKU 3 28- Ta 2p-TiApiBHIB, HA AKUX BiJb-
Hux opbitaseir Hemae. ToMy po3mapoByBaHHSA €JIeKTPOHHUX AP HEMOMKJIU-
Be, i Dayop y cHoJyKax OJHOBAJEHTHHUI i AK HaleJeKTpPOoHeraTuBHIiIIMi
eJIeMeHT He BUSABJISAE MO3SUTUBHUX CTYIEHIiB OKMCHEHHS.

= [loscHiTh, YoMy DPiryop — HaNEJEeKTPOHETAaTUBHIIINN XiMiUYHUNA eJIeMeHT.

OT:ke, I BCiX rajioreHiB HAWHUIKUYUM CTyIlleHeM OKMCHEHHA € —1, a
HaWBUIUM, KpiMm Payopy, +7.

IToniGHicTE eTIeKTPOHHOI Oy I0BU ATOMIiB raJioreHiB 3yMOBJIIOE IIOi0HICTD
iX BJIaCTUBOCTEI: YCi BOHU € aKTUBHUMHU HEMETAJIUHUMHY eJleMeHTaMu. AJje
npu nepexoni Big @ayopy o Ioxy 3i 3pocranHsaM po3MipiB aToMiB HeMeTa-
JiYHi BJaCTUBOCTI 3aKOHOMIiPHO MOCTIa0II0I0ThCA.

®ayop Ta Iox icHYIOTE y TPUPOI JIUIIE Y BUTJIAIL OJHOTO i3oTo1y, XJI0op
TPAILISETHCA Y BUIVISAAL ABOX isoTomiB — 3°Cl i 37Cl. JIlerkuii isoTon € 6iabI
moIupeHuM (aToMHa yacTka 75,53 %).

= TloBemiTh PO3paxyHKaMu, 1o aroMmua uactra *°Cl gopisuioe 75,53 % .

ITpocTi peyoBMHY rajIOTeHIB € HeMeTaJIaMU. 1X Has3BM 36iraloThcda 3 Ha-
3BaMU BiJIMIOBiTHUX €JIEMEHTIiB, ajie MUMTYyThCA 3 MAaJIEHbKOI JiiTepu. Bunar-
KOM € HasBU HpocTux peuoBuH Diyopy (¢pmop) ta loxy (itod). Momexkyan
raJioTeHiB CKJIafanTheA 3 ABoX aTomis: F,, Cl,, Br,, L.

Ax HemerasiuHi eleMeHTU rajoreHu, Kpim @ayopy, YyTBOPIOIOTH KUC-
qorHi okcunu E,0 , ne x — BajneHntHicTh rajnoreny. Cmoayka @ayopy 3
Oxcurenom OF, € daryopunom. Biamosinni okcugam riipOKCUAM € OKCHUTe-
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HOBMicHUMEU KucJjgoramu. JleTki cmoayku rajgoreHiB 3 IimporeHom Haswu-
BAIOTbCA 2i0pozeHzanozenidamu, abo 2anozeH0600HAMU, 1 MAIOTH 3aTAJIBLHY
dopmyay HE. Ix BoxHi po3unny € 6e30KCUTeHOBUMY KUCJIOTAMU. Y TBOPEHi
raJIoreHaM¥ COJIi Ha3WBAaIOThCA BinmoBimgHO iyopudamu, xaopudamu, 6po-
midamu, iodudamu.

ITomupenicTs y mpupoai. ¥ 3B’A3KYy 3 BeJIUKOIO aKTUBHICTIO raJIOTE€HN
icHYIOTH Yy IpHUPOAL JuIlle ¥ cKIami comeit (Man. 23). dayop y 3eMHil Kopi
HaluacTillle TpamasgeTbCcsa Yy BUTIAAL (PIOOPUTY, abo IIJIaBUKOBOIO IIIIA-
Ty CaF, i xpiomity AlF, - 3NaF. OcuoBauMu minepasamu XJopy € TaJir,
abo xkam’saHa ciab NaCl, cuasBin KCl, cuassinit NaCl - KCl, kapramit
KCI - MgCl, - 6H,0. Harpiii x10puj y BeqndesHiil KiTbKOCTi posunHeHUi y
BOJax MOPiB, OKeaHiB, JeAKuX o3ep. Benuki moxmagu kam’aHOI coJIi € 6iis
ApremiBcbka B [lorbaci, cunbBiHiTy — mobausy mict Kamymr i CTe6HUK y
3axigHit YxpaiHi.

2 r 0
Man. 23. NMpupogHi cnonyku Onyopy: a — ¢aopuT, abo NosiboBUiA WNAT, 6 — KPioniT;
Xnopy: 8 — ranit (kam'AHa Cinb), 2 — CUNIbBIH, I'— CUMbBIHIT, 0 — KapHaniT

Bpowm Ta Iox — MasmoposnoBCIOAsKeHl y 3eMHi# KOpi eJleMeHTU, Ha0iIb-
e iX y MOPCBKii BOJi Ta BOZOPOCTAX.

Biosoriuna poss. 'asorenu 3 IpyHTY 3aCBOIOIOTHCA POCIUHAMU. 3 BO-
00 Ta KOPMOM BOHU IOTPAILIAIOTH IO OPraHi3My TBapuH, 3 XapuyOBUMU
MIPOAYKTaMH i BOJOIO HAXOAATH B OPTaHi3M JIOIUHN.

@ayop Gepe yuacTh y 3a0es3neueHHi HOpMAJbHOTO CTaHy 3y06iB, KicTOK,
BOJIOCCS; Ma€ BIJIUB Ha IMYHHY CHUCTEMY, (DYHKI[iI0 327103 BHYTPiIITHBOI
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cekpenii. Hecraua ®@iyopy y IUTHIHN BOAi Ta XapUYOBUX NPOAYKTAX BUAB-
JA€ThCA B JIIOAWHU Ueped Kapiec (pyliHyBaHHA TBepAoi yacTuHu 3y6iB),
MOT0 HAMJUIIOK MOIIKOMKYE 3yOHY eMaab. OnNTUMAIbHIM € BMicT Diy-
opy B muTHIil Boai 61u3bKo 1 Mr/a. [lo6oBa moTpeba adoguamu y @ayopi
CTAaHOBUTH Y CEPETHBOMY 2—3 MT i 3aJJOBOJILHAETHCSI B OCHOBHOMY ITHUT-
HOIO BOJOIO.

X10p — 11e KOMIIOHEHT TKaHWH POCJUH, TBapUH i JIOAMHU. Y CKJIAIl Ha-
Tpi#l xJ0pUAy Oepe yuacTh y (popMyBaHHI I1a3Mu KpoBi. XIopuaHa KKUCJIO-
Ta y HLIyHKOBOMY COKY (0,4—0,5 % ) 3abe3meuye HeOOXiAHY A4 IIepeTpas-
JeHHA 13Ki KMCJIOTHICTB, 3amobirae po3BUTKY B IIJIYHKY ITPOIECiB THUTTSA Ta
OpOIiHHS, BIJIMBY XBOPOOOTBOPpHUX OaxTepiii. [loboBa morpeba JTOAUHU Y
XJ10pi CTAaHOBUTH Y cCEPeIHBOMY 3 T.

Io0 y ckmani 6GiosioTiuHO aKTMBHUX PEUOBUH Oepe ydacTh B 0OMiHI pe-
yoBuH. IIpu medinuri B opraumismi logy posBuBaeThesa 6azemoBa xBopobda i,
K HaCJiOK, TAMKKE 3aXBopoBaHHA — 300. [ Jroqumam 1000Ba moTpeba B
Ioxi cranoButs mpubausuo 0,2 r.

Bpom pazom 3 logom BImBaoTh Ha (PYHKITIIO IITUTOTOAi0HOI 32,1031, Y
BUTJIAAL OpOMiZHOI KMCJIOTH PA30M i3 XJTOPUAHOIO0 — Ha KMUCJIOTHICTD IILITYH-
KOBOT'O COKY.

IToTpeby B rasoremax 3abe3meuyioTh PiBHOMAHITHI XapuoBi MPOAYKTH
(oBOUi, OBOUEBi KOHCEPBU, BapeHHA, Uail, Kpynou, M’ Aco, puda, KypAadi ANIa
TOIITO0).

' KopoTko mpo rorosune

¢ Tamorenn (F, Cl, Br, I, At) — tunosi Hemerasiuni esemenTn VIIA

rpynu nepioguuHoi cuctemu. EjeKTpoHHA KOHGMITypallia aTomMiB rajo-
reHiB ns?np®, y CIoIyKax BUABISAIOTH CTYIIEH] OKMCHEHHS —1 Ta BaJIeHT-
HicTh I, a Takok (kpim F) HemapHi MOBUTHBHI CTymneHi oKUCHEeHHA +1,
+3, +5, +7 i BamenTHocti III, V, VII. HemeraaiuHi BIacTHBOCTI rajore-
HiB 3i 30iJIBITIEHHAM aTOMHOTO HOMEepPAa MOCTYIIOBO IIOCIa0II0I0THCS.

T'ajloreHu yTBOPIOIOTH IIPOCTi PEUOBUHU, AKi € HEMeTaJIaMU; KHC-
JOoTHiI okcuau (Kpim @Piryopy) i BimmoBigHi iM OKcuUTeHOBMIiCHI Kuc-
JIOTW; TAJOT€HOBOJIHi, BOJHI DPOSUYMHU SAKUX € 0E30KCUTEeHOBUMU
KMCJIOTaMM; COJIi.

Taymorenu y mpupo/i icHyIOTS Jullle B 3B’ A3aHOMY cTaHi. MaioTh Be-
JUKe 3HAUeHHS g (GYHKI[IOHYBaHHSA KUBUX OPTaHi3MiB.

¢) KourpoasHi 3aBnanns

® 1. Tanoren, axkuii Mae: a) Haibinpmwmit aToMHHUI paziyc; 6) HaibiTbITY

eJIeKTPOHeTaTUBHICTD, — IIe
A Br; B CI; B F; T I
2. Enexkrponna Koudirypaiia: a) aroma Xaopy; 0) xaopuza-ioaa Cl- — e
A 1s225%2p53s?; B 15%2s22p®3s23p*;
B 1522s22p®3s23p°; I' 1s%22s22p®3s23p°.
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3. IlosicHiTh, YoMy rajioreHu
a) HaJIe}KaTh [0 HEMEeTAJiUHUX eJIEMEHTiB;

0) MarTh CTYHiHb OKMCHEHHA —1, a TaK0XK, KpiMm Payopy, MO3UTUBHI Hemap-
Hi CTyIleHi OKMCHEHHS;
B) Y IPUPO/i TPAILIAIOTHCA JIUIIE B 3B’ I3aHOMY CTaHi.

4. Izoromnu X0py pisHATHCA MiXK COO00
A uncJI0M IPOTOHIB;

b uuciiom HeHATPOHIB;
B uuciom eekTpoHis.

5. Kowxkui 100 r macu Tija Jrogusau MicTsaTh y cepegabomy 70 mr Xiopy, 50 mr
Iomy, 3,7 mr ®@ayopy, 0,7 mr Bpomy. O6unciaiTh Macy Ta KiJIbKicTb aTOMiB
KOJKHOT0 3 TaJIOTeHiB y BallloMy OpraHiami.

6°. Boga Cakcbroro osepa (Kpum) mictuts 10 1 % wmarwiit 6pominy. Ha ocHoBi
miei ingopmariii ckaagiTe 1—2 3aBgaHHA.

§ 20. Xnop. VisnyHi Bnactusocri. [lo6yBaHHA

YceBimomaeHHA 3MicTy IIbOTo ITaparpada gae 3Mory:
xapaxmepuiysamu (pisuUHi BIaCTUBOCTI Ta crmocodu [0OYBaHHA XJIOPY;
ckaadamu PiBHAHHS, CXeMU eJIeKTPOHHOTO OaslaHcy BimmoBigHmx ximiu-
HUX PeaxIii.

Xiop yuepite n1ooys mBencbkuil Ximik K. Illeene (1774). OgHak yue-
HUU IIOMUJISBCSA IIIOA0 Ipupoau nooyToro rasy. ¥ 1810 p. aHrmificbKui yue-
aHuii I'. [leBi BUCJIOBUB AYMKY, IIIO IIeHd ra3 € IPOCTOI0 peuoBMHOI0. Uepes
IBa poxku (ppaHIy3bKul Ximik i pisuk K.-JI. Teii-JItoccak mas nipomy rasy
Cy4JacHY Ha3BY X.J10D.

®dizuuni BIacTuBocTi. XJI0Op CKIANAETHCA 3 ABOXATOMHUX HEIIOJISAP-
HUX MOJIEKYJ, AKi B TBEPAOMY CTaHi YTBOPIOIOTH MOJIEKYJIAPHY KpHUCTAa-
Jiuny rpartky (mana. 24). Tomy XJj0op JIeTKUM, HEeeJIeKTPOIPOBifHUI, Mae
HUBBbKiI TeMIlepaTypu IJaBJeHHS 1 KHUOiHHA. 3a CTaHZAPTHUX YMOB —
IIe ras3 3eJeHKYyBaTo-

JKOBTOT'O KOJIHODPY (AUB.

maja. 22, 0), OTPyHHUMA,

Mae pisKui 3amax,

AKWUN Harajgye samax

«xjaopku». Ilpu oxo-

JomskeHHi mo —34 °C

XJIOPp  IIePETBOPIOETH-

csd Ha PiAMHY KOBTO-

3eJIEHKYBaTOTO KO-

apopy, a nupu —101 °C

IepexXoauTh y TBepAui

crau. Xjop y 2,5 pasa K. Leene MK.-. Ten-NMioccak
Ba)KUMil 3a IMMOBiTP4. (1742 — 1786) (1778 — 1850)
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a 6

Man. 24. Mopgeni monekynu (a) Ta KpucTaniyHoi rpatku (6) xnopy

IlopiBHAHO 3 BOAHEM i KHMCHEM XJIOP 3HAUHO Kpallle PO3UMHAETHCA Y
Bomi: 3a H.y. B 100 o6’emax Boau posumuseTbcsa 460 06’emiB xopy, 110
HOACHIOETHCA XiMiUHOIO B3aeMOIi€i0 3 BOAO0. BogHU po3umH XJIOPY Ha-
3UBAIOTEL XJIOPHOI 600010. Ii dopmya Cl,. CeixonpuroTosjieHa XJOpHa
BOJZla Ma€ 3a0apBJeHHA U 3amax XJ0PY.

Bauxanusa HeBeJMKOI KIJIBKOCTI XJIOPY
CIOPUYMNHSIE MOAPAsSHEHHS AUXAJbHUX IILJI-
XiB, a 3HAYHOI — NPHU3BOAUTH A0 CMEPTi Bif
sanyxu. [lopoguTuca 3 XJIopoM Tpeda may:xe
00epeskHO i PodOTH 3 HUM BUKOHYBATH TilIb-
KU y BUTSIsKHIiH madi!
IIpu oTpy€eHHI XJIOPOM CJILZ BAUXATH IIAPY
cymiri ctmpry i 10 % -BOro posunHy amMoHia-
Ky (omHaKOBUX 00’€MiB).
HoOyBaHHs. Y 1a60pamopii XJIop 3BUUAT-
Man. 25. [lo6yBaHHs HO M00YyBaIOTh B3a€MOi€l0 KOHIIEHTPOBAHOI
i 36MpaHHA xnopy xjopugHoi Kucjotu 3 maHrau(IV) okcumom
an2 npu HarpiBauHi (Mai. 25):
4HCl + MnO, = MnCl, + CL,t + 2H,0

Peaxiig 3 KaJiii mepMaHrazaToMm BigOyBaTuMeThCs 0e3 HarpiBamHs:

16HCI + 2KMnO, = 2MnCl, + 2KCl + 5Cl,t + 8H,0

Kpim conyk Manrany, s ofiep:KaHHA XJIOPY BUKOPUCTOBYIOTH 6€PTO-
aetoBy cinb KC1O,, naom6ym(IV) okcug PbO, Tomto. 36upaoTs XJI0p BUTIiC-
HEeHHSAM IOBITPS Y HOCYAUHY AHOM JOHU3Y.

Y npomucaosocmi Xjop M00yBaiOTh €JIEKTPOJiZ0M PO3ILJIaBy abo KOH-
IEHTPOBAHOI'0 PO3UMHY HATPil XJIOPULY:

eJI. CTPYyM

2NaCl (posmmas) — 2Na+ CL1

eJI. CTPyM

2NaCl (pogumn) + 2H,0 — CL 1+ H,1 + 2NaOH
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3pimxennii (3a KimEaTHOI TeMuepatypu mig Tuckom 600 kIla) xmop 36e-
piraroTh y cTaIbHIX 0aJIOHAX i TAK HJOCTABJISIOTEH M0 MiCI[I BUKOPHUCTAHHS.

!

Kopotko mpo rososue

IIpocTa peuyoBmHA XJIOP CKJIALAETHCA 3 JBOXATOMHUX MOJIEKYJI, IKi
Yy TBEPJOMY CTaHi YTBOPIOIOTH MOJIEKYJISAPHY KPUCTATIIUHY I'PATKY. 3a
CTaHZAPTHUX YMOB IIe OTPYHHUN rasd 3eJIEeHKYBaTO-"KOBTOTO KOJHOPY,
3 PiBKUM 3alaxoM, IOMIPHO PO3UYMHIAETHCSA Y BOMi, BAXKUYMKA 3a IIOBI-
TpA, Ma€ HUBbKi TeMIlepaTypu IIJaBJAeHHA i KUITiHHA. PO3UUH XJI0pYy V
BOJIi HABUBAETHCA XJIOPHOI 800010.

Y nmabopaTopii XJ0p H00YBaOTh B3AEMOIi€I0 KOHIIEHTPOBAHOI XJIO-
PUAHOI KMCJIOTHU 3 CUIBHUMU OKMCHUKaAMU. OCHOBHUM IIPOMUCJIOBUM
cII0CcO0O0M OZIEPIKAHHSA XJIOPY € €JIEKTPOJIi3 PO3IIaBy ab0 KOHIIEHTPO-
BaHOT'O PO3UYMHY HATPill XJIOPULY. 30MPAIOTh XJIOP BUTICHEHHSIM IIOBI-

TPA Yy HOCYANHY THOM JOHUIY.

€) KonTpoxsni saBranus

® 1.

4.

7"

XapaKTepUCTUKH XJIOPY 34 CTAHJAPTHUX YMOB

A ras; B piguna; I orpyitaumii;
b HeoTpyliHUii; I' 6es3 KoJBODY; I sabapBiieHUId.
. PeuoBuHU a5 1o0yBaHHSA XJIOPY B: a) JabopaTopii, 6) IpoMuCI0BOCTi, — I
A xJopHa Boma; B manrau(IV) oxkcun;
b xjopuana Kuciaora; I' marpii x10pusy.

. HobyTuii xjop y 1abopaTopii 36MparoTh BUTiCHEHHAM

A Bogu;
B moBiTpsa y mocyaguHy ZTHOM JOHUBY;
B moBiTpsa y mocyguHy ZHOM JOTOPMU.

PoscraBte kKoe(dilieHTN ¥ piBHAHHAX peaKIiiil 3a JOIOMOTY CXeM eJIEKTPOH-
HOTO GajstaHCy:

a) KCIO, + HCl — KCl + Cl,t + H,0;

6) PbO, + HCl — PbCL, + Cl,1 + H,O.

. O0uucaiTh 00’eM XJI0PY (H.Y.), IO YTBOPUTHCA IIPH Mii XJTOPUAHOI KUCIOTHU

ua mauaraH(IV) okcung macoro 17,4 1.

. YCTaHOBITh AJIA XJIOPY IIOCJIJOBHICTh BEJIMUYNH 3a JIAHI[IOKKOM 1X Ha3B:

maca (r) — KiJTbKicTh pedoBuHU (MOJIb) — 06’eM (H.y., JI) — KiJTbKicTh MOJIe-
KyJ — KiJbKicTh aTOMiB:
A 6,02-10%; B 2,24; B 7,1; I' 1,204 -10%; I 0,1.

I'yeruna xmopy upu remneparypi 20 °C gopisuioe 2,96 r/a. O6uncaiTh Maco-
BY YacTKy ( % ) XJIOpY B XJIOPHi# Boai (posuuuHicTh xJy0py mpu 20 °C mopis-
Hioe 300 mur y 100 Mot BOZIHT).
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§ 21. XimiuyHi BnacTuBocTi Xxnopy. 3actocyBaHHA

VYceBimomaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
xapaxkmepu3yeéamu XiMiuHiI BJIaCTUBOCTI XJOpY, HOro mpakTU4He 3HA-
YeHHS;
NoOSACHI68aMU CYTHICTH JIAHIIOTOBUX peakKIliili Ha NpUKJAaAi B3aeMOMil
XJIOPY 3 BOTHEM;
ckaadamu PiBHAHHS, CXeMH eJIeKTPOHHOTO OaJsiaHcy BiATTOBigHMX Ximiu-
HUX PeaKIii.

Ximiuni Biractusocti. [Ipu yTBOpeHHI MOJIEKYJI XJIOPY 34 CXE€MOIO:
Cl + C] — :¢:1:(:::1:, AH = - 243 x][[:x

BUOLIAETHCA eHepril MaiiiKe BABiUi MeHIIe, HijK IIPU YTBOPEHHI MOJIEKYJI
Boxuio (quB. § 18). Ile cBiguuTh mIpo Te, 110 3B’ A30K Mixk aromamu Cl y mo-
JEeKYyJIi Cl2 BABiUi crabmuii, HixK Mixk aromamu H y monexymri H,, i nermre
PO3PUBAETHCA B XiMiUHUX peaKITifdx.

= [loscHiTb, yomy 3B’ 30K Cl—Cl ciabmiuii, misxk H—H.

OT:xe, XJIOP XiMiUHO aKTUBHIIIINH 3a BOAEHb, i 1711 HbOTO MOJKJIMBI peak-
il 3a cTaHZAPTHUX YMOB. XJIOP B3AEMOMI€ 3 IPOCTUMH i CKJIATHUMU PEUO-
BuUHaMH. ¥ ci peakiIrii 3a fioro yuacTio € OKMCHO-BiTHOBHIMMY, Maiiske B yCix
XJIOP BUKOHY€E POJIb OKMCHUKA 32 CXeMOIO:

-1
(gl ot 2¢ — 2Cl — BigHOBJIEHHS, OKUCHUK

Peaxuyii xnopy 3 npocmumu pewosunamu. Bsaemodis 3 memanamu.
XJop BCTyIIae y peakIlii 3 yciMa MerajiaMu, y TOMY YMCJIL 3 MaJOAKTUB-
HUMU — 30JI0TOM i IIJIATUHOIO, YTBOPIOIOUM XJIOPUIU:

2Li+Cl, = 2LiCl; Mg + Cl, = MgCl,
2Fe + 3Cl = 2FeCl;;  2Au + 3Cl = 2AuCl,

3BepHITH yBary Ha Te, II10 XJOP OKUCHIOE METaJI! A0 CTaHy 3 BUIIIUM CTY-
IIeHeM OKMCHEHHSA iX aTOMiB, 110 CBiIUNUTH PO 0TO BUCOKY OKUCHIOBAJIBHY
31aTHicTh. [leaxi MeTasu ropaTh y XJ0pPi, AK Y KUCHI.
HocJaix. 3aoBHUMO XJIOPOM TOBCTOCTiHHY CKJIAHKY, Ha JHO AKOI HacuMa-
HO TOHKHUM IIIapoM KBapIoBUii micoK. Posirpiemo Ha moaym’i majsbHUKA 3a-
JII3Hi OIITypPKU TaK, 100 BOHU II0Ya-
JIY JKeBPiTH, 1 BHECEMO IX ¥ CKIAHKY
3 xjopoM. Bix Buminenoi ming yac pe-
aKIii TeIJIOTU 3a/Ii30 PO3IKAPIOETH-
ca 1 yrBoprooetrbesa dpepym(III) xiro-
pun 6yporo Koanopy (Mai. 26).
Bszaemodia 3 Hememanamu.
XJop B3aeMOIie MaiiKe 3 ycima He-
MeTaJaM’, KPiM BYTIJIEIf0, KUCHIO
Man. 26. Bsaemogia xnopy 3 3anizom Ta a3oTy:
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H,+Cl, = 2HCl; Si+ 2Cl, = SiCl,

X10poBoLEHb Cuniniin(IV) xmopupg
t t
2P + 8Cl, = 2PCl,; 2P + 5Cl, (magmumok) = 2PCL,
Dochop(IIl) xmopuy Dochop(V) xmopus

Posrasuaemo gokamHiIe peakiiito BOgHIO 3 XJopoMm. s peariia mepe-
0irae cBOepimHO: y TeMpPSBi XJIOP 3 BOAZHEM He pearye, oJHaK IPU CUJILHOMY
OoCBiTJIeHHI peakIlisa BigOyBaeTbesa 3 BuOyxom. OTike, CyMiIll BOTHIO Ta XJIO-
PV, AK 1 CyMiIll BOOHIO 3 KHCHEM, € «TPUMYYOIO» .

Peaxiig mounHaeThbed 3 AucoIliallii MOJeKyJ XJIOPY HiJl BILTMBOM eHep-
rii cBiTaa:

Cl:Cl 2 cl-+-0l

IIpu mboMy yTBOPIOIOTHCS OKpPeMi aToMu XJIOPY 3 OZHUM HeCIIapeHUM
€JIEKTPOHOM — 8i/lbHi paduKau.

3aBAsgKU HecIIapeHOMY eJeKTPOHY BiJbHI pagukaau HAA3BUYANHO Xi-
MiYHO aKTHBHi, TOMY CTAIOTh iHiITiaTOpaMu HACTYIHUX PeaKITiii:

Cl'+H,=HCl + -H; H-+Cl, = HCI + -Cl

SAK TiNBKM OAWH 3 peareHTiB BUTPATUTLCHA, MOUHYTh BifOyBaTHCA mIepe-
BasKHO pPeakKIril MisK paguKajgaMu, 110 IIPUBee A0 IIPUNNHEHHS IPOIecy:

H-+-Cl=HCI

JlaHIror TaKUX IMepeTBOPEHDb BKJIIOUYAE COTHI THUCAY JaHOK, TOOTO OgHA
MOJIEKYJIA XJIOPY, AKa PO3MagacThCA HA OKPEMi aTOMHU, BUKJINKAE YTBOPEH-
HS COTE€Hb THCSIY MOJIEKYJI XJIOPOBOIHIO 3aMiCTh JBOX HOTO MOJIEKYJI 34 Bij-
CYTHOCTI JIaHITIoTa.

Peaxiiis, aka BigOyBaeTbcs 3 yTBOPEHHAM aKTUBHOI YacTUHKHY (pa-
IUKaja), 3MaTHOI [0 YTBOPEHH iHINMNX aKTUBHUX YaCTUHOK, HA3H-
BA€ETHCA JAHI[IOTOBOIO.

Pociticexuii ximik M. M. CeMmeHOB yIiepiiie J0OCJTi-
IUB I[J0 PeaKIlilo i BCTAHOBUB, II[0 TAK caMoO BimgOyBa-
€ThCcA OaraTo iHINMNX peakIliii, HAIIPUKJIAJL IIPOIecH
ropimus, Bubyxu. 3a po3poOKYy Teopil JIAHI[IOTOBUX
peakiiiii yuenuii y 1956 p. omep:xas HoOesiBCbKY
npemito.

Peaxuyii xnopy 3i cknadnumu pevosunamu. Biae-
Mmodis 3 800010.

3 BOJI0IO XJIOP YTBOPIOE XJIOPHY BOAY — CYMIIII XJIO-
punuoi (HCI) i xmopaTrroi(I) HCIO xucior:

Cl,+H,0 = HCl + HCIO

IIa peakiiis mepebirae He A0 KiHIlA: HA KUCJIOTHU

IIePETBOPIOETLCS He GLIbINe TPeTUHU XJIOPY. M. M. CemeHos
(1896 — 1987)
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Xaoparua(l) KucioTa HecTilfiKa, BOHA PO3KJIAJAETHCA HA XJIOPUIHY
Kuciorty it OKcureH:

HCIO 55 HCI +0; 20=0,

Tomy xJI0pHA BOJA € CUIBHUM OKMCHUKOM i BubinoBauem. Cyxuii xXJjop
He BuOiTfoe. 3arajbHe PiBHAHHSA peakIrii:

2C1,+ 2H,0 = 4HCI +0,1

Bsaemodia 3 ayzamu. IIpomyCKaHHAM XJIOPY KPi8b XOJOAHUIN POSUNH JIYTY
ONEePKYIOTh PO3UMH (BigoMuil i HA3BOIO JMcasenesa 600a), AKUN MiCTUTL He
KUCJIOTH, AK Y PeaKIlii 3 BOJ0I0, a iX coJIi, BiAIIOBiJHO XJIOPU i TiIIOXJIOPHUT:

2NaOH + Cl, = NaCl + NaClO+H,0
Harpiit xmopun  Harpiit rinoxaopur

Bsaemodis 3 6pomidamu ma iodudamu iJII0OCTPYE CiAbHIII OKMCHIOBAIb-
Hi BiactuBocTi Xyopy nmopiBuaaHo 3 Bpomom ta Iogom. ITpu mpomy xJ0p BU-
TiCHSIE TAJIOTeHN 3 X CoJIeli:

2KBr + Cl, = 2KCl + Br,|;  2KI+Cl,=2KCl+1,|

Iz payopugamu xXJiop He pearye, OCKiJbKU HOTO OKMCHIOBaJIbHA 31aT-
HicTh HUIKYA 3a PTOP.

= CKJaJaHHAM CXEM eJIEKTPOHHOTrO 0OaJlaHCy POSTVIAHYTUX PearIliil Irif-

TBePIiTh OKMCHIOBAJIbHI BIaCTUBOCTI XJIOPY.

Bsaemodia 3 syzaegoduamu. Xygop 3amingye aromu ['izporeHy B moJie-
KyJaX HaCUYeHUX BYTJIEBOJHIB i IPUETHYETHCA 1O MOJIEKYJ HEHACUUEHUX
BYIJIEBOIHIB, HAIPUKJIA:

CH, +Cl, = CH,Cl1 + HCI (peakmnisa samimieHHsA, XJTOPyBaHHA)

Meran XmopomeTaH

CH,=CH, + Cl,— CH,Cl—CH,CI (peakuia npueJHaHH:, XJJOPyBaHH:)

Eren XnopHa Boza 1,2-Tuxyopoeras

CH=CH + 2Cl, —» CHCI, — CHCl, (peakis npueaHaHHA, XJOPYBAHH)

Erun (amerunen) Ximopra Boga 1,1,2,2-Terpaxiopoeran

3acTocyBaHHA XJOpPy. 3a MacliTabaMu BUKODPHUCTAHHA XJIOpP Habararto
nmepeBUITYE Bci iHIIi rajorenu. 3HayHa KiJIbKiCTh HI0T0 ije HA BUPOOHUIITBO
XJIOPUAHOI Kucjaotu, xjaopuoro Bamua Ca(OCI)Cl, axum 3He3apaKyioThb
MUTHY BOAY, BUOLTIOIOTH JIbHAHI 1 0aBOBHAHI TKaHWHU, MaMdip. 3 sKaBeJje-
BO1 BOJY BUTOTOBJIAIOTH MOOYTOBUI BUOiIIOI0UMii 3acib i HasBoio «Binus-
Ha». [ToBoguTuca 3 HUM Tpeba yKpail o6epeskHO, 000B’ A3KOBO IIPAIIOBATH
B I'YMOBUX PYKaBUUYKaX, 60 B HbOMY MiCTUTbCS JIyT. ¥ pasi moTpamiaHHSA
mpernapary Ha HIKipy HeraifHO 3SMUITe HOTO Il CTpyMeHeM BOJM, a IIOIIIKO-
I:KeHe Micite 00po06iTh cIabKUM PO3SYMHOM OIITOBOI 460 IJMMOHHOI KUCJIOTH.

3 xJI0py MO0YBAIOTh XJIOPOBMIiCHI OpraHiuHi cmoJyKu — GapBHUKHU, PO3-
YMHHUKH, JiKapchbKi IpemnapaTu, IJacTMacH, XJIOPOIPEeHOBU KayuyK, iH-
ceKTunuau. ¥y KOJIBOPOBili MeTaJayprii MeTozoM XJOpyBaHHA Pyna no0yBa-
IOTh AeAKi meranu (TUTaH, Hiobil, TaHTAaT).
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! Koporko npo ronosne

¢ XJaop — XiMiuHO aKTUBHUI HeMeTaJl, CUJIbHUN OKUCHUK, B3a€EMO-

Iie 3 OLIBIIICTIO MeTaJIiB i HeMeTaJIiB 3a BUHATKOM KMCHIO, a30Ty i
BYTJIEITIO.

Peaxiia xysopy 3 BogHeM BifOyBaeThCs Ha CBiTJ/Ii, Ma€ JaHI[IOTO-
BUM XapakTep. XJIOP B3a€MO/i€ 3 BOLOIO 3 YTBOPEHHAM XJIOPUIHOI
ta xaopatHoi(l) Kucior, i3 JyraMu — 3 YTBOPEHHAM XJOPUIY i Ti-
HOXJIOPUTY. 13 OpoMimiB I ioguaiB BUTiCHSAE BiAIOBigHI rajoreHu.
HacuueHi ByrsieBomHi BCTYIIAIOTh 3 XJOPOM y peakIlii samimieHHA,
HeHacuuyeHi — y peakiiii npuegHaHHsA. BoJaoruii XJiop € CUIBHUM
BuOifoBaueM. 3aCTOCOBYETLCA AJA OeldiHderIiii Boau, BUPOOHU-
IITBA 3acO0iB 3aXMCTy POCJUNH, XJIOPOBOAHIO i XJIOPUAHOI KUCIOTHU,
XJOPHULIB, IIACTMAC i CHHTETUUYHOTO KayudyKy, HJOOYBaHHS KOJbO-
POBHUX MeTaJiB.

J s monmuTINBUX. YIepIie XJIop 0yB 3aCTOCOBAHUN AK OTPYUHU 3a-
¢i6 mig uac Ilepioi ceiToBoi Bitinu. ¥ 1915 p. 6iaxa ppaHIy3bKOro Mic-
Teuka Inp miMmenbKi BificbKa ogHouacHo Bigkpuau 6 000 6amoHiB 3 XJ10-
poM. YOPOIOB:K IT’ITHM XBUJUH YTBOPUJIACA BeJuuesHa, macomo 180 T,
O0isa xMapa, IKa HaKpujIa OKONU aHIJIO-PPaHIY3bKUX BilichK. XJIOD
ypasus 15 Tuc. coamar, 3 HUX — D TuC. Ha cMepTh. Ilig yac 6uTBU y
1917 p. mig TuMm caMuM MicToM OyJia BUKOPHUCTaHA HOBA OTPYIiHA pPeuo-
BUHA XJIOPOPTaHIUHOTO IIOXOMKEHHS, AKY IIi3HiIlle Ha3BaJu «iIIPUT».
3rozoM 3 I[i€i0 MEeTOI0 3aCTOCOBYBAJIM I iHIIII XJTOPOBMIiCHI CIIONIyKH, Ha-
npukaan pocren COCL,.

¢) Kourponsni sapnanns

® 1. Xnop y XiMiuHEX peakIigx MOPiBHAHO 3 BOTHEM

A MeHIII akTUBHUIL; B 6inbIn aKTUBHMIA; B akTuBHicTE OJHaKOBA.
2. TIpocTi peuoBUHU, 3 AKUMU XJIOP pearye 3a IeBHUX YMOB, — IIe
A KuceHb; b BozeHb; B azor; I miriii; I docdop.
CxaamiTh PiBHAHHS peaxIliii, 1o Big0yBaOThCA.
3. CrJanHi peuoBUHU, 3 AKMMHU pearye XJop 3a IeBHUX YMOB, — IIe
A xauriii 6pomin; B npomin;
b kasit payopun; I' xmopoeran.

CxaamiTh PiBHAHHS peaxIliii, 1o Big0yBaOThCA.
4. TlosAcHiTb, YoMy
a) XJIop pearye 3 6poMizaMu Ta iogugaMu i He pearye 3 GJIyopuIaAMU;
0) peakIrid XJIOPY 3 BOJHEM Ha3UBA€ThCs JIAHITIOTOBOIO;
B) BiJIbHI paguKaay € XiMiuHO aKTUBHUMU YaCTUHKAMMU.
5. CkyiamiTey piBHAHHA peakIifi i cxeMH eJeKTPOHHOTO OajaHCy TaKux
TIePEeTBOPEHb:
H, — HCl — Cl, — HCIO — HCIl.
6. CrkuanmiTh piBHAHHA peaKIiii XJI0py 3 KaJbIlieM, aJoMiHieM, cTubiem Ta Bif-
MOBifHI cXeMU eJIeKTPOHHOT0 GalaHCy.
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7. O6uuciits 06’eM xJy0py (H.y.), HOTPiOHOrO IJisA MOBHOTO BUTICHEHHS HOIY
3 posunHy Kauii ioguay macoro 200 r 3 macoBoio yacTkoro coai 12,45 %, Ta
Macy COJIi, II[0 YTBOPIOETHCA.

8". leAKy KiIbKiCTh XJIOPY PO3UMHUIHA ¥ BoAi 00’ emom 200 mur. ¥V mpoiieci peak-
1ii BugismBesa KuceHb 06’emom 560 mut (H.y.). O0uncaiTh 06’eM po3UYNHY Ka-
JIi#t riZpoKcuay 3 MacoBOO YacTKom ayry 14 % i rycrunoro 1,116 r/ma gis
HeliTpaJsisallii po3uunHy, 1110 YTBOPUBCA.

§ 22. XnopoBopgeHb. XnopugHa kucnorta. Xnopmuaun

VYeBimoMmaeHHs 3MicTy IIbOT0 Imaparpada gae 3aMory:
xapaxmepu3ye8amu BIaCTUBOCTI XJIOPOBOJHIO, XJIOPUAHOI KMCIOTH, XJIO-
pPHuAiB; cmocobu ix JoOyBaHHS; MPaKTUUHE 3HAUCHHS;
ckaadamu PiBHSHHS TAa CXeMHU eJeKTPOHHOTO 0ajlaHCy BiAIOBiZHUX Xi-
MiUHIX peakIfii.

XJgopoBoaeHb. AToMUu B JIiHIWHINT MOJIEKY-
ai xsgopoBoguoo HCl cmosyueHi KOBaJeHTHHUM
nonapuuM 3B’sa3koM (main. 27). Kpucramiuna
I'paTKa TBePAOro XJIOPOBOIHIO — MOJIEKYJIAPHA.
XJop y Ii#l cmoJaymi Mae HaWHMMKYNN CTYHiHDb
OKMcHeHHA —1.

Disuyni enacmueocmi. XJOPOBOJIEHH 3a
CTAaHIAPTHUX YMOB — 0e30apBHUI ras i3 pisKuM
3aIaxoM, TOKCUYHUM, BasKUNU 3a MOBiTPA, JIeT-

Man. 27. Mopenb MonekynM  gyii, Mae HM3BKi TeMIIepaTypy ILIABJEHHS Ta

XNIOPOBOAHIO kuminea (t, = -114 °C, t_ = —85 °C), a BoJI0-

TOMY HOBiTPi IMMUTH, YTBOPIOIOUHX 3 IAPOIO BOAU

IpiOHI KpameabKM XJOPHUAHOI KucaoTu. Ilig uac BAMXaHHS XJOPOBOAEHb

MOAPAasHIOE NUXAJbHI NMIJIAXY i cnpuuuHse Anyxy. HioxaTu iioro Tpebda o6e-
peskHOo!

XJ0poBOAEeHb OOpe PO3UNMHSETLCA VY BOML 3 BHUAIJIEHHAM BeJUKOI
KizpKocTi TemmoTu: 3a H.y. B 1 00’eMi Boau posdunusaeTbesa 10 500 06’emis
XJIOPOBOHIO. PO3UMH XJIOPOBOMHIO ¥ BOJi HABUBAETHCA XJAOPUOHONW KUC-
J0moio.

= [lopiBHANTEe PO3UYMHHICTH XJIOPOBOAHIO Ta XJOPY. IlosAcHITE mpuumHy

BimMmiHHOCTI.

Hocaig 1. Y KpyryiiogoHHY K0JI0Y, HATIOBHEHY XJIOPOBOJHEM, BHECEMO ITi-
netkoio 1—2 kpamai Bogu. OTBip oapasdy 3aKpueMo IPOOKOIO 3i CKISTHOIO
TPyOKOI0, KiHeIlb AKOI 3aHypPUMO Yy MOCYAUHY 3 BOJ0I0, 3a0apBeH0I0 (io-
JeToBuM JakmycoM. CrocTepiraemMo IIBHUIKEe HAIIOBHEHHS KOJIOM BOIOIO i
3MiHy (piosieToBOro 3abapBIIEHHS PO3UNHY JaKMyCy Ha uepBoHe (MaJ. 28).
Ot:xe, Y K0J10i PO3UYMH XJIOPUAHOI KHUCJIOTH.
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Hobyeannsa. Y nabopamopii XJIOPOBOEHb 100yBaIOTh B3AEMOi€I0 KPU-
CTaJIIYHOTO HaATPifl XJOPUAY 3 KOHIIEHTPOBAHOIO CYJb(ATHOIO KHUCJIOTOIO
Opu HarpiBaHHi: .

2NaCl (xpucr.) + H,SO, (xoum.) = Na,SO, + 2HCI?

3a BimcyTHOCTI BOAM XJIOPOBOAEHb BUIIIAETHCS y BUTJISAAL rasy, i peak-
1isa mepebirae g0 KiHIA.

Hocain 2. (BukoHyembca y sumsaxcHiil uiagi.)

YV ximiuHy KOJIOY 3 HATPidl XJOPHUIOM HAJIIEMO KOHIIEHTPOBAHY CYJb-
darry xucaory (maa. 29). Cymiin mouHe miHUTHCST — Iie BUMIISETHCA XJIO-
poBofeHb. IlouepBOHIHHSA BHECEHOTO Yy CKJSAHKY S3BOJIOMKEHOTO HamipIid
yHiBepcaJIbHOTO iHAMKaTOpa BKasye Ha YTBOPeHHs KuciaoTu. IIpo Te, 1o
CKJISAHKA HAIIOBHUJIACA XJIOPOBOJHEM, CBiIUNTH IosABa 0ijoro numy 3 apio-
HUX Kpalejb XJOPUAHOI KHcJoTH Hajd ii oTBOpOM i xapaKTepHHI 3amax
XJIOPOBOJHIO.

SAKMmI0 cyIb(MaTHy KMCJIOTY B3SATH B HAIJIUIIKY i CyMiIll HECUJIBHO HATPi-
BaTU, TO YTBOPUTHCA KMCJA Cijlb HATPiH TiporeHcyab@dar:

t
NaCl (xpucr.) + H,SO, (xormn.) = NaHSO, + HCIt
HaIJIUIIIOK

30uparTh XJOPOBOAEeHb BUTICHEHHAM IIOBIiTPS Y CYXy IOCYAUHY AHOM
IOHUBY.

Y npomucsosocmi XJIOPOBOIAEHb [I0-
0yBalOTh CUHTE30M, TOOTO IPSAMUM CIIO-
JIYUYeHHSIM XJIOPY 3 BOJHEM:

H, + Cl, = 2HCIt
Ximiuni enacmusocmi. Cyxuii xJjo-
pOBOJleHb XiMiuHO iHepTHUIT i He pea-
I'ye HaBiTh 3 aKTUBHUMU MeTajaMHU. 3a

Man. 28. PO3UMHHICTb XNOPOBOAHIO Y BO| Man. 29. lobyBaHHA XIOPOBOAHIO
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HasSBHOCTI BOJIOTH Taki peakirii Bif0yBarTLCA, OCKiIbBKY B PeaKI[ilo BCTYIAaE
BJKe He XJIOPOBOJIeHb, a XJIOPUIHA KHUCJIOTA.

XJopuagHa KHCJIOTA — He iHAMBiNya/ibHA PEeUYOBUHA, a PO3UYMH XJIOPO-
BomHIO y Bozi. Ile 6e3bapBHA, JeTKa piguHa. MacoBa uacTKa XJIOPOBOIHIO B
KOHIIEHTPOBAHIN XJIOPUAHINA KMCJIOTI CTAHOBUTD 0JIM3bKO 37 % , Ha BOJIOTO-
MY IIOBiTpPi BOHA «JUMUTH», 00 3 Hel BUAIIS€ThCA ra3yBaTUN XJIOPOBOAEHD.

XyopuaHa KHUCJIOTa — CUJIBHUH esekTpoJit. Crymins ii gucoriarii y
posbasieHux posunHax gocarae 90 % . [lucorlitoe 3a piBHAHHAM:

HCIl —» H* + CI-

HasaswuicTs fionis H* y Xx10puaHi# KUCIOTI JOBOAUTHCS 3a JOIOMOTH iH-
IUKATOPiB.

XopuaHa KHCJIOTA BUABJAE XiMiUuHI BJIaCTMBOCTi, TUIIOBI IJIsT KJacy
KHCJIOT, a caMe: pearye 3 MeTajJaMH, II[0 PO3TAIIIOBAHI ¥ BUTUCKYBAJIbHOMY
PAmi 10 BOAHIO, 3 BUJiJI€HHAM BOIHIO; OCHOBHUMY Ta aM(pOTepHUMHU OKCHA-
MU; OCHOBaMM Ta aM(POTepPHUMU TiIPOKCUAAMU, COJIAMU CAA0KUX i JeTKUX
KHCJIOT, & TAKOK 18 TAKMMU, 1[0 YTBOPIOIOTD 3 XJIOPUIHOIO KHCJIOTOI HEPO3-
YMHHI coJii a00 cjaadKi KMCJIOTH:

Zn + 2HC1 = ZnCl, + H,1; Fe + 2HC1 = FeCl, + H,
CuO + 2HCl = CuCl, + H,0; Al,0, + 6HCI = 2AICL, + 3H,0
NaOH + HCl = NaCl + H,0; Al(OH), + 3HCI = AICl, + 3H,0
CH,COONa + HCI = NaCl + CH,COOH
Na,CO; + 2HCI = 2NaCl + H,CO; < o

CO,t

Na,SiO, + 2HCIl = 2NaCl + H,SiO,|
= [IosICHITBH, YOMY KOKHA 3 PO3TJIAHYTUX pPeakIliii mepebirae no Kiumgs. ITia-
TBEPAITh HOHHUMU PiBHAHHAMU PEaKIIiii.

CroenudiuHi BJIACTUBOCTI XJIOPUIHOI KUCIOTH 3YMOBJIEHI TUM, 1110 XJIOp
B il MOJIeKyJIi, Maoun HAaWMeHIITHUI 1151 HbOT'O CTYIIiHb OKMCHEeHHA —1, MoiKe
BUABJIATU B peaKIlisax BimHOBHI BiacTuBocTi. Tak, KOHIIEHTPOBaHA XJIOPUIHA
KHCJIOTa pearye 3 CUJIbHUMY OKMCHUKAMU 3 YTBOPEHHAM BiJIbHOTO XJIODPY.

= HapemiTh NpUKJIAL pPeakiliii XJIOPUIHOI KUCJIOTU 3 OKUCHUKAMIU.

a 6 8 2

Man. 30. Coni xnopuaHoi KUCNoTn: a — CoCIZ; 6 — CuCIZ; 8 — FeCI3; 2— NiCI2
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XJopumu — Iie COJIi XJOPUIHOI KuUcaoTU. edAKi 3 HUX TPaIIAOTHCA Y
mpuponi (auB. maj. 23). 3abapBieHHa iM HamaoTh Kationu (maj. 30). Binb-
IIiCTE XJIOPUJiB, 38 BUHATKOM XJopuzis Aprearymy AgCl, ILmrom6ymy PbCl,,
Mepxypiro Hg,Cl,, no6pe posunnsaersca y Bofi. Heposunnnicts AgCly Bogi Ta
KHCJI0TaX BUKOPUCTOBYIOTH JJIA BUsABJIeHHs aniouis Cl, XxJiopugHol KucjaoT i
XJIOPUAiB: YHACJITOK BBAEMO/Ii1 3 apTeHTYM HiTpPaTOM YTBOPIOETHC 01Ut CUP-
HUCTHUH ocajJ apreHTyM XJIOPUAY, HEPOSUMHHUN Y CUJIFHUX KHCJIOTaX:

AgNO, + HCI = AgCl| + HNO,

NTABOPATOPHWW [OCHIA
AKICHA PEARIIA HA XJIOPU - I0HHA

Y nBi npoOipku HamuiiTe mo 1 MJI PO3UMHY HATPill XJOPUIY Ta XJO-
PUAHOI KUCJIOTH, YV KOMKHY AomaiiTe mo 1—2 Kpamji po3unHy apreHTyM
HiTpaTy. 3BepHIiTh yBary Ha KoJiip i xapakTep ocany. I[lo6aBTe K0 ocamiB y
npobipkax HiTpaTHOI KucaoTu. Ocan He posunHaeTbeA. Yomy? HamuriTe
PiBHAHHSA peakIriii.

XI0puau ofep:KyIOTh 3a HOIOMOTHY PeakKIliii, AKi 0yJI0 POSTJIAHYTO IIij
Yyac BUBYEHHS BJIACTUBOCTEM XJIOPUAHOI KMCJIOTH Ta XJopy. XimMiuHi BJa-
CTUBOCTI XJIOPUiB € TUIIOBUMM JJIA KJiacy cojeii (aus. § 1).

= HaBeniTh NpUKJaau PiBHAHBb peakiliil, y pe3yJibTaTi AKUX OJepP:KYIOThb

XJIOPUHU, Ta PeaKIliil 3a ixX y4yacTio.

3acTocyBaHHS XJIOPUTHOI KMCJIOTH Ta XJIOPHUAIB. XJIOPUAHY KUCJIOTY
3aCTOCOBYIOThH JJIA JOOYBAHHSA XJOPHULiB, BOAHIO, XJOPY, B MIKipAHIi# mIpo-
MHUCJIOBOCTi (A1 00POOKM INKipW Iepe]; XpOMOBUM BUUYUHIOBAHHAM), Me-
IUITWHI, TPY TiAPOJIi3i fepeBUHY Ta B OPraHiuHOMY CUHTE31 (BUPOOHUIITBO
IjacTMac, PO3UMHHUKIB, 0apBHUKIB, JiKiB).

BaraTo xJopuaHOI KHUCJIOTH BUKOPUCTOBYETHCA [JIA TPABJIEHHS CTaJIi,
TOOTO OUMINEHHA i MOBEPXHIi BiJl MTPOAYKTIiB KOPOBii Iepes MOKPUTTAM CTa-
JIeBUX BUPOOiB i TMCTOBOrO 3aj1i3a II1apoM 3aXMCHOI0 MeTary (HiKe/loBaHHHd,
XPOMYBaHHA, JyAiHHA). [HaKIIEe MeTaJ J0 ITOBEPXHi CTaJIi He ITpUCTaHe.

BigomocTi mpo 3acTocyBaHHSA XJIOPUIiB HaBeqeHo B Ta0JI. 5.

Ta6bnuusa s
3acTocyBaHHA xnopuais

Xaopupm T'axysi 3acTocyBaHHSA

Kawm’saua, a6o CupoBuHAa 114 100yBaHHS XJIOPY, BOAHIO, METAJIiYHOIO HATPiIo,
KYXOHHA, CiJib | IZKOro HaTpPy, XJIOPOBOAHIO i COAM, ¥ XapUOBiii, MIKipAHIHA

NaCl IIPOMUCJIOBOCTi, MUJIOBAPiHHi, B MeAUIINHI AK (pisiosmoriunmi
PO3UUH

Kauniit xsmopuyg | Kasifine 1o6puBo, CUPOBUHA AJA JOOYBAHHS IHIITNX COJIEH
KCl Kaurito i kauiit rinpoxcuny

89



Po3pgin 2

3aKiHueHHs maba. 5

Kanpmin BesBoaHa cisb K ocylilyBau ras3iB Ta oOpraHiyHUX PifnH;
xyopuz CaCl, HACUYEHUH PO3YUH — JJid 36araueHHA CUPOBUHY (DIoTaAliTHUM
MeTOo0M

IMuuk xa0pUL IIpu nasgHHI 174 3HATTA OKCUIHOI IIJIiBKU 3 IOBEPXHI MeTay
ZnCl, (TpaBJieHHs), AJIA IPOCOYYBAHHS AepeB’ THUX IPEIMETIiB, 11100
3a1o0irTy THUTTIO

Anrrominii B opramiuromy cuHTesi aK KaTasizaTop (y peakiisax

xopun AlCl, isomepusairii ByrieBoaHiB, XJIOPYBAHHS apOMATUUHUX CIIOJYK)
Aprenrym IIpu BuroroBaeHHi (hOTOMIIBOK

xyopug AgCl

! Koporko npo ronosne

® X0pogodenb — Ge3bapBHUIL a3 3 PiSKUM HEIPUEMHUM 3aIaX0oM,

OTPYHHUIN, BAKUNN 32 IOBiTPs, JOOPE POSUNHAETHCS Y BOJAL 3 YTBOPEH-
HAM XJIOPUIHOI KMCJIOTH, XiMiuHO iHmepTHuUii. ¥ sabopaTopii mooyBa-
OTh BBAEMOJi€I0 KPUCTAJIUHOTO HATPIN XJIOPUAY 3 KOHIIEHTPOBAHOO

Ccy1b(aTHOI0 KHCJIOTOI, B IIPOMMUCJIOBOCTI — MOPAMUM CHHTE30M i3
BOLHIO Ta XJIOPY.
Xaopudna Kucioma — PO3UUH XJOPOBONHIO y Bomi. CuiabHUI

€JIEKTPOJIIT, BUABJIAE TUIIOBI XiMiuHI BJIACTMBOCTiI CHUJIbHUX KWCJIOT.
3acTOCOBYEThCA AJA NOOYBaHHS XJIOPY 1 XJIOPUIIB, ¥ BUPOOHUIITBI
PO3UYMHHUKIB, 0apBHUKIB, IJIaCTMAC, AJIA TPABJIEHHSI MEeTaJiB, y IIKi-
PsAHil i XapuoBill IPOMICJIOBOCTi, METUITWHI.

Xopudu — coJii XJIOPUIHOI KUCIOTH, MalKe BCi J0Ope pOo3UMHHL
Yy BOZi, BUABJAIOTH TUIIOBI XiMiuHi BJIaCTMBOCTI KJjacy cojeii. MamoThb
IMIUPOKe BUKOpHCTaHHsA. [[00yBaiOTh 3a JOIIOMOTH XJIOPUIHOI KMCIOTH
Ta XJIOPY.

SKicHOIO peaKIliio Ha XJOPUAHY KMCJIOTY Ta PO3UUHM il COJIel € mis
po3uuHy apreuTyMm HiTpary. IIpu mboMy Bumamae OiIuUid CUPHUCTUI
ocajl, HEPOSUYMHHUN y CUJILHUX KUCJIOTAX.

¢) KourpoasHi 3aBnanns

® 1. XsopoBojeHb 36UPAIOTh Y IOCYAUHY BUTICHEHHAM
A 10BiTpS 3 TOCYAMHU JHOM JOHU3Y;

b moBiTps 3 mocyauHMN JHOM JOTOPH; B Boau.
2. PeareHT 1151 BUBHAUEHHSA XOPUI-I0HIB y PO3UNHI — 11
A OGapiit HiTpar; B 6Gapiit xsopun;
B aprenTtywm HiTpar; I' apreatym xJyopuf.
3. PeuoBuHU, 3 AKMMU HE pearye XJOPUIHA KUCJIOTa, — Iie
A xpowm; B xap6ou(IV) oxcun;
b marpiii cynbpar; ' gpepym(III) rizporcun.
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4. TlosacHiTh, yoMy
a) piIKWil XJIOPOBOJEHb IMTPAKTUYHO He IIPOBOAUTH €JIEKTPUUYHUN CTPYM, a
XJIOPUAHA KUCJIOTA € MPOBIIHUKOM €JI€KTPUUHOT0 CTPYMY;
0) MOJKHA CIIPOCTYyBaTH Bigome npucaiB’s « Hemae numy 0e3 BOTHIO» .

5. CraamiTes piBHAHHS:
a) peak1iiii 3a cxemoro nepersopenb: Cl, — HCl — CuCl, — ZnCl, — AgCl;
0) IT’ATU peakIliii HOOyBaHHSA MarHiil XJIOPUAY.

6. O6uwuciiTs (ycHO) 06’€MU BOIAHIO i XJIOPY, HEOOXiAHUX AJIsI CUHTE3Yy XJIOPO-
BogHIO 00’emoMm 20 J (H.Y).

7. O6uncIiTh Macu IUHK OKCUAY 1 XJTOPUIHOI KMCJIOTH 3 MacoBoo yacTKoo HCI
5 % , HeOOXimHMX M1 JOOYBAHHSA IIMHK XJOPUIY Macomo 13,64 r.

8. XJiopoBoseHb, 110 YTBOPUBCA IIPU CHAJTIOBAHHI B XJI0pi BogHIO 06’emom 10
(H.y.), posunHUIN y BoAi 06’emom 1 1. O0UMCIiTH MACOBY YaCTKY XJIOPOBOJI-
HIO B 10OyTOMY PO3YMHI.

MPAKTUYHA POBOTA 4
XIMIYHI BJIACTHUBOCTI XJIOPUTHOI KUCJIOTHU

Po60oTy BUKOHYIOTh YUHi y I'pylax 3 MOAAJIBIIUM OOTOBOPEHHSIM pe-
3yJIbTATiB MOCJIiIKeHHA Ta iX y3aralbHEeHHAM. ¥ 3BiTi Ipo poOoTy 3a3Had-
Te CBOI CIIOCTePEeKEeHH, CKJIAAITh PIBHAHHS peaKIliii i BUpPasiTh iX y MOH-
HUX hopMax.

B /[ocnid 1. B3aemogia XJIOPUHOI KMCJIOTH 3 METAJIaMU.

HanniiTe B Tpu mpobipku mo 1 M XJIOPUAHOI KMCJIOTH i IOMICTIiTE ¥
HUX II0 OAHil rpanHyJi (KyCOUKY) IIUHKY, Mifi, 3axida. CrmocrepiratiTe me-
pebir peakIriii.

B J[ocnid 2. BaeMomiA XJIOPUIHOI KUCJIOTH 3 OCHOBHUMU OKCHUIAMMU.
Hanniite B mpobipky 1 M XJOPHUIHOI KIMCJIOTH, HACUIITE TPOXU
rynpym(II) okcuay i HarpifitTe mpobdipky. CrocrepiraiiTe mepebir peaxirii.

B J[ocnid 3. Bdaemogia XJIOPUIHOI KMCJIOTH 3 JIyTaMU.

HanwuiiTe B mpobipKy 1 MJI po3umHy HaTpiil rizpoKcumay i momanTe
KiJbKa Kpamesb peroadTaneiny. CoocrepiraiiTe sMiHy KOJIbOPY iHAMKA-
Topa. [lomaiiTe KpariAMU XJIOPUAHY KUCJIOTY 10 SHUKHEHHA 3a0apBJIeH-
H4. IIpo 1m0 e cBigunTh?

B /[ocnid 4.B3aemMomia XJIOPpUIHOI KMCIOTH 3 HEPO3UMHHUMHU ¥ BOJIi OCHOBAMM.

Hanwuiite B mpo6ipky 1 ma kynpym(II) cynsdary. HomatiTe KpamasaMu
PO3YMH JYTy OO0 YTBOPEHHA Ocaay i moauiiTe XJa0puaHoi KucaoTu. Coocre-
piraiiTe 3a mepe6iroM peaxiliii i xapakTepoM YyTBOPEHUX MPOAYKTiB.

B /Tocaid 5. Bsaemoaisi XJIOPUAHOL KMCJIOTH 3 COMSAMU.
Y Tpu mpolbipKu 3 posumHAMU HATPill KapOoHATy (coma), HaTpili cu-
JikaTty (CuaiKaTHUUN KJel) i TBepaAmM KaJbIllili KapboHaToM (Kpeima)
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IomanTe KpamaaMu XJopuaHoi Kuciotu. CroctepiraiiTe sa mepebdirom
peaxkirii i1 xapakTepoM YTBOPEHUX IPOAYKTiB.

B /Jocnio 6. fIxkicHa peakiid Ha XJIOpU-ioHU.

Hanwuiite B 1Bi mpob6ipKku mo 1 MJT XJTOPUAHOT KMCJIOTH i PO3UMHY Ha-
Tpiti xaopuny. omatiTe B 06maBi mpobipKku 1—2 Kpalii apreHTyM HiTpa-
Ty. CmocrepiratiTe 3a xapakTepom ocany. lloimiiTe HiTpaTHOI KUCJIOTH.
CmocrepiraiiTe 3a pe3yJabTaTaMMU.

OOroBopiTh Pe3yabTATH MOCHIIKEHb, BUKOHAHNX Pi3HUMU IPyHaMHt
YUHIiB, 1 3p00iTh BUCHOBKHY IIPO XiMiUHi BJIACTUBOCTI XJIOPUIHOI KMCJIOTH.

¢) KonrpoxsHi 3aBnanns

® 1. HasBiTh BJIACTHBOCTI XJIOPUAHOI KUCJIOTH, AKi BU JOCHiAMIM IMix wac mpak-

TUYHOI poboTu. fAKi 3 HUX € TUIOBMMHU A KJacy Kuciaor? UuMm BOHU
3yMOBJIEHi?

2. Buszaure TuIIu peakilii, BUKOHAHUX y XOIi IPaKTUYHOI pOOOTH.

3. IlomipkyiiTe, oMy B peakIlii XJIOPUAHOI KUCJIOTU 3 JIYTOM BUKOPUCTOBYETH-
ca (penoadTaieid, a B peakifii 3 HEPO3UNHHOIO OCHOBOIO — Hi.

4. HasBiTh cmenudivyHy BJIACTHUBICTH XJOPUAHOI KUCJIOTH, AKY BU JOCIiIUIN
mig yac mpakTuuyHoi podotu. Yum BoHA 3ymMoBaeHAa?

5. ITomipKyiiTe, YOMY YTBOPEHUI apreHTyM XJIOPU Tpeba mepeBipATHu gi€ro Ha
HBOT'O HiTpPaTHOI KHCJIOTH.

§ 23. O6uncneHHA 3a piBHAHHAM XiMiYHOI peakuiii,
AKLLO OAVH 3 peareHTiB Y3ATO B HAANLLKY

VceBimomiaeHHs 3MicTy 1IboTo Iaparpada gae 3aMory:
po3s’as3yeamu 3amadi Ha HAIJIUIIOK.

Posriaunemo piBHAHHA peaKIlii BOTHIO 3 XJIOPOM:

H, + Cl, = 2HCI,
n=1wmonp n=1mMoab n = 2 MoJIb
m=2r m="71lr m="73r

3a IKUM BOJIeHb Macoio 2 T pearye 3 XJIOpoM Macoio 71 I 3 yTBOPEHHAM XJIOPO-
BOJHIO Macoio 73 I'. A CKLJIBKU YTBOPUTHCA XJIOPOBOJHIO 3 CYMIIlIi 2 I BOJHIO I
75 r xaopy? Tax camo — 73 I XJIOPOBOAHIO, OCKIJILKY 32 PIBHAHHAM pearirii
BOJIEHb Macol0 2 T ITOBHICTIO ITpopearye i3 XJopoM Macoio 71 T 3 yTBOPeHHAM
73 r xyopoBoaHIO. XJop Macoo 4 v (75— 71 r =4 1) € HAAJIUIIKOM i 3aIH-
IIATHCS B CYMIIIli 3 OCHOBHUM IIPOAYKTOM — XJiopoBogHeM. OT:xKe,

AKIITO B YMOBIi 3a/1a4i 1aHO KiJIBKOCTi IBOX peareHTiB, TO PO3PaxXyHKN
3a PiBHAHHAM peakKIlil 34iliICHIOIOTH 3a Ti€0 PeYOBUHOIO, IITO IIpopea-
T'ye TIOBHICTIO, a He Ti€lo, AKAa € B HAIJIUIIKY.
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Hexaii smimraau 10 © BogHIo i 284 r xJj0py. K BU3HAUUTU, SKa PeUo-
BUHA 3 JBOX IIpopearye mOBHICTIO, a AKa — B HagauinkKy? IIpomornyemo aBa
CIIOCO0OM: IEePIINM AOIiJIbHO KOPUCTYBATHUC, SKINO Koe(dillieHTy B piBHAH-
Hi peakIrii mpocTi i HeBeJIMKi; APYTUM — AKIIO CHiBBiIHOIIIEHHA KiJIbKOCTI
MOJIb Pearyounx PeUOBUH 3a PiBHAHHAM peakIlii cKJIagHe.

IT cnoci6
1) O6uncaurtu n(H,) i n(CL) 3a
YMOBOIO 3aJaui:
n(H,)=m((H,) : M(H,)) =
=10r: 2 r/MoJab = 5 MOJIb;
n(Cl,) = m(Cl,) : M(Cl,) =
=284 : 71 r/monb = 4 MOJIb.

I cmoci6

1) SanucaTu criBBifHOIIIEHHA KiTbKOCTEH
PEeYOBUHU peareHTiB 3a PIBHAHHAM
peakririi:

n(H,)) :n(CL)=1:1. (1)

2) O6uucautu n(H,) i n(Cl,) 3a ymoBomo
3amaui:

n(H,)) =m(H,) : M(H,) =

=10r: 2 r/Moab = 5 MOJIb,

n(Cl,) = m(Cl,) : M(Cl,) =

=284 r1:71 r/mMoub = 4 MOJIB.

2) ITosHauuTU N MOJIL OAHIET 3
BUXiTHUX PEUOBUH 3a HEBiOMY X:
mexait n(CL) = x.

3) O6uucanuTH X, CKJIABIITHN
TIPOIIOPITiIO:

5:x=1:1, x =5 moib, TOOTO
IJIsA peaktii 3 5 Mok H, moTpiGHO
5 mous CL,.

3) 3anucatu ix criBBiZHOIIEHHA:
n(H,) :n(ClL)=5:4=1,25:1. (2)

4) IMTopiBusTu cuiBBigHommenHs (1) i (2) Ta

BUBHAUNTHU PEUOBUHY, AKA B HAAJIUIIKY, a
AKa — IIpopearye IIOBHICTIO:

n(H,)) :n(ClL)=1:1

4) ITopisraru n(Cl,), o6uncneny B
. 3, iz n(Cl,), obuncnenoro B 1m.1:
H,— y magnmumry, Cl, mpopearye

(3a piBHAHHAM peaxirii); HOBHICTIO.

n(H,): n(CL)=1,25:1

. Buchnosok: o6urcieHHA POOUMO
(3a ymoBoOIO 3amaui).

. 3a XJIOPOM
¥ mapmumry H,, mosricrio

mnpopearye Cl,.

BucHoeok: 00unCIeHHA poOUMO 3a
XJIOPOM

3azaui, ymMoBa AKUX MiCTHUTH BiIOMOCTI IIPO KiIbKiCTh pEUOBUHU, MacCy,
00’eM 000X peareHTiB, HaJIe:KaTh 0 TUNY «3aJadi Ha 00YMCJIeHHS 3a PiB-
HAHHAM PeakIrii, SKIo OAWH 3 PeareHTiB y3ATo B HAIJIUIIKY», a00 CKOPO-
YeHO «3aayvi Ha HALJIUIIOK» .

PosrissHeMo IpuKJIagu TaKUX 3a0ad.

= 3amaua 1. O0umcIiTh Macy KaJbIliil XJOPUAY, IO MOMKHA JOOYTHU peak-
miero xaabiriro macoro 40 r iz xaopom macoro 142 r.
IIpu poss’a3yBanHi i€l 3agaui peuoBUHY, AKa IIOBHICTIO Ipopearye, BU-
3HaYaeMo 3a crrocobom 1.
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Hano: PosB’asaumua

m(Ca)=40r 1. BusHauuMo THUI 3ajadi: 3amada «Ha HAAJIUAIIOK»,
m(Cl,) =142r | Ttomy 1m0 JaHO Macu JBOX PeareHTiB.

2. Hanuriemo piBHAHHA PeaKILii:

m(CaCl,) — ? Ca + G, = CaCl,

n=1moan n=1moan n=1moan

3. 3anuimieMo BiJHOIIIEHHS KiJTbKOCTE!l PEeUOBUHU PeareHTiB 3a PiBHAH-
HAM peakIrii:
n(Ca):n(Cl)=1:1 1)
4. O6uucnumo n(Ca) i n(Cl,) sa nanumu 3agadqi:
n(Ca) =m(Ca) : M(Ca)=40r: 40 r/moab = 1 MoJIb;
n(Cl,) = m(Cl,) : M(Cl,) =142 : 71 r/mMonb = 2 MOJIb
5. 3HalgeMo IX CIiBBiJHOIIIEHH:
n(Ca):n(Cl)=1:2 (2)
6. ITopiBusaemo criBBigHOmIeHH (1) i (2) #I BUBHAUNMO PEYOBUHY, KA B
HAJJUIIKY i 38 AKOI0 POOMTUMEMO PO3PaXyHKU!:
n(Ca) : n(CL)) = 1 : 1 (3a piBHAHHAM peakIlii);
n(Ca) : n(CL) =1 : 2 (3a ymoBoIo 3aa4i)
¥ magmumry — Cl,, mosricTio mpopearye Ca, ToMy PO3paxXyHKHU Macu
CaCl, poobutumenmo 3a Ca.
7. O0umcaIMO Macy KaJabIliil XJIOPUAY 34 PIBHAHHAM peakIrii:
m(CaCl,) = M(CaCl,) - n(CaCl,) = 111 r/moasb - 1 mosbp = 1111

Bigmosigs. fobyro 111 r CaCl,.

= 3amgauya 2. O6umcaiTe 06’eM xJ10py (H.y.), AKUH MOKHA TOOYTH peaKIliero

KaJIili mepMaurasaTy Macom 6,32 I i3 XJTOpHUAHOI0 KMCJI0TO0 Maco:o 2,19 r.

IIpu po3B’aA3yBamHi i€l 3agavi peuoBUHYy, sTKa IIOBHICTIO Ipopearye, Bu-
3HaYaeMo 3a crrocobom 2.

D aHo: PosB’asaHuga
m(KMnO,)=6,32r| 1.2KMnO, +16HCl=2MnCl, + 2KCl + 5CL,1 +8H,0
m(HCl)= 2,191 2 moxs 16 mors 5 Mos

2. n(KMnO,) = m(KMnO,) : M(KMnO,) =

V(Cl) —? (m.y.) =6,32r:158 r/moub = 0,04 Mmosb;

n(HCl) = m(HCl) : M(HC1) = 2,19 : 36,5 r/moas = 0,06 MOJIb.
3. O6uuciumo n(HCl), mo norpibue gna peaknii 3 0,04 moas KMnO,:
mexat n(HCl)=x, Togi2:16=0,04 : x; x =16 - 0,04 : 2 = 0,32 (Mmo0JIB).
Orxe, nia peaxnii 3 0,04 moas KMnO, morpi6uo 0,32 moab HCIl; 3a ymo-
Bomo 3agaui n(HCI) = 0,06 mosns: KMnO, — y magmumky, HCl npopearye
moBHicTIO. Posdpaxyuku pooumo 3a HCI.
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4. n(CL) = % n(HCl) = % 0,06 moss = 0,0188 MmoJb.
5. V(C12) = 22,4 n/mousb - 0,0188 moap = 0,42 1.

Bigmosins. [obyro 0,42 x Cl,.

Anroputm po3sB’A3yBaHHA 3aiavi «<Ha HaAMLLOK»

1. BusHauuTu Tuno 3amadi.

2. 3anucaTy piBHAHHA peakIlii, migmmcaTu mig xiMiuammMu opmy.ia-

MU BiHOBiAHY KiJIbKiCThH PEUOBUHMU.

3. O0uMCcaANTH KiIbKiCTh PEUOBNHY PeareHTiB 3a YMOBOIO 3a4adi.

4. TlopiBHATH KiJIbKiCTh PEUOBUHU pPeareHTiB, IO BiAHOBimaiTh piB-

HSHHIO pPeakIrii Ta ymMoBi 3amaui, i BUBHAUUTU BUXIAHY PEUOBUHY, SKa II0-
BHIiCTIO IpopearysaJa.

5. O0UHnCANUTH KiJTBbKICTh MPOAYKTY peakilii 3a piBHAHHAM peakririi.

!

KopoTko mpo rosiosue

Osmaka 3agau Ha OOUMCIIEHHSA 34 PIBHAHHAM Peakilii, AKII0 OONH 3
peareHTiB y34TO B HAAJUIIKY, — B YMOBIi JaHO 3HAUEHHS Macl, 00’ eMy
a00 KiTbKOCTi peuoBUHMN 000X peareuTiB. O6uncIeHH 3MiliICHIOIOTE 3a
Ti€l0 PEUOBUHOIO, AKa IIpopearyBaJia IMoBHicTIO. ToMy po3B’A3yBaHHA
3a7aYi IIbOT0 TUITY IIOJIATAE Y BU3HAUEHHI HA OCHOBI PO3paxyHKiB Ta-
KOl peUYOBUHMU.

IToganbiti obumcaeHHEsa Macu, 00’eMy a00 KiJTbKOCTI PEUOBUHU ITPO-
IYKTY peakIrii 3MiiicHIOIOTE 3a PiBHAHHAM pPeaKIlii BizoMumMu cmocobamu.

¢) Kourponsni saBnanns

® 1. PosuuH KaJbIiii XJOPHUAY 34CTOCOBYIOTH Yy MeAMIMHI SK KPOBOCIMHHUII

3aci6. O0uMCIiTE Macy Kajabllifi XJOPULYy, AKUN MOKHA JOOYTH peaKIlieio
KaJblIlii rizpoxcuny Mmacoio 14,8 1 i3 XJI0puAHOIO KUCJI0TO0 Macoo 18,25 r.

2. O6uncaiTs 06’eM BogHIO (H.Y.), AKUH MOKHA TOOYTH peakIlieio 3ajaiza Macoro
224 r i3 XTOPUAHOIO KUCJIOTOIO Macomo 73 T.

3. Ilpu B3aemogii BogHio 06’eMoM 5 1 (H.y.) i Xxs10py 06’emom 4,48 i1 (H.y.) omep-
JKaJIu IPOAYKTH, AKi po3unHuIN ¥ Boai 06’emom 85,4 mu. O6GUMCIiTL MacoBy
YaCTKY PO3UYMHEHOI PEUYOBMHU B PO3UMHI.

4", XJ10p0OBOJIeHb, 1110 YTBOPUBCA IIi [ Yac B3AEMOAil HAAJINIIIKY CyIb(PaTHOI K1C-
JioTu i 6€3BOJHOTO MarHi#i xJopuay Macoio 19 r, mponycTuIu Kpish po3UuH,
1o mictuth 10 r Kagii rizpoxcuny. Posunn Bunapunu. IKy peuoBuHy ofep-
JKaJu Ta aKa ii maca?

5%. [liero cyabdaTHOI KUCa0TH Macom 24,5 Kr Ha KyXOHHY cijab Mmacor 30 Kr mo-
OyJin XJIOPOBOeHDb Macoi 9,1 kr. O0UuCIiTh, UM MOMKHA 3 CYMIIIri, 1110 3aJI1-
IINJIACS, HiY0oro He f00aBIAsS0UYN, T00YTH JOLATKOBO XJIOPOBOAEHbD.
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§ 24. ®Top. bpom. Nop

VYceBimomaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
xapaxmepuiysamu Ta nOpi6HI08a MU BIaCTUBOCTI pTopy, 6pomy, Hoqy Ta
iX CIOJIYK, TPAaKTUUYHE 3BHAUEHHS;
ckaadamu PiBHAHHS, CXeMH eJIeKTPOHHOTO OaJsiaHcy BiATTOBigHMX Ximiu-
HUX PeaKIliii;
6U3HAYAMU eKCNepUuMeHmaJabHo TaJIOTeHiI-i0HY B po3unHaxX Ta Moz,

Po3pgin 2

®isuuni Bracrusocrti. IIpocti peuosunu grop, 6pom, iox, AK i XJop,
CKJIAAIOTHCA 3 [OABOXAaTOMHMX MOJIEKYJI 3 HEeIOJIPHUM KOBaJEeHTHUM
3B’A3KOM MiX aToMaMH i B TBEPAOMY CTAHi YTBOPIOIOTHL MOJIEKYJISAPHI KpuU-
crajmiufi rparku. ToMy BOHH JIETKi, IJIaBIATHCA i KUMIJIATH 38 HU3BKUX TEM-
nepatyp (Tabi. 6).

Tabnuuysa 6
®di3nyHi BnacTMBOCTI ranoreHis
® ®
- -
® = > & = & &
= o oo o >< - &
= N 3] « Ry < < 3 ® =
8 s 3 = = 220 B0
© = F-' 5 = o B | @E°
& Q o 2 » E 5 =
[ (=T = < S =
a = H s E g =
< © = = =
. . Pisknii,
Prop F, | 38 Tas CaiTio-:x0BTHI . | —220 -188
IOAPA3JINBUA
. . Piskuii
Bpom Br, | 160 Piguna TemuO-6ypumit - -7 +58
CMepAouYnumn
CipysBaro-
. Tsepna YOPHUI 3 . .
Von1, |254 PA pE Piskcuit +114 | +186
pedyoBuHAaA MeTaJIIYHUM
O6JIICKOM
IIpo ;meTKicTh rayoreHis cBiguaThL HAABHICTD
3armaxy, MOKJINUBICTh TBEPAOro Homy mpu cJad-
KOMY HarpiBaHHi, He ILIABJAYNCH, IIEPETBOPIO-
BaTHCA Ha mmapy (PioJIeToBOro KOJILOPY 3 PiBKUM
samaxoMm. IIpu oxosomsKeHH]i Tapa 3HOB ocijae y
BUTJIAAL KpucTaJaiB (Maj. 31).
Ilepexin peuoBUH IIpU HarpiBaHHI 3 TBEPO-
I'0 CTaHy B ra3dyBaTUil i HABOAKW, OMIHATO-
UM PigKumii, Ha3UBAETHCA CyOIiMAIIi€TO.
Take ABUIlle XapaKTepHe ITle OJId JeAKnX Bi-
IOMUX BaM PEUYOBUH 3 MOJIEKYJIAPHOIO I'PATKOIO,
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a 6 8

Man. 32. Vlog (a), akicHa peakLjis Ha 1o/ 3 Kpoxmanem (6),
BUABJIEHHA KPOXMasto B KapToni fi€to nogom (8)

31 30iABIIeHHAM MOJIEKYJIAPHOI Macu rajloreHiB ixX TeMOepaTypu IIjas-
JEeHHS i KUIIIHHA OiABUNIYIOTHCS, 3POCTA€ I'yCTUHA, IOCUJIIOETHCA iHTEeH-
cuBHicTL 3a0apsiaenusa. [logsa B fiogi merasiunoro 6aucky (maa. 32, a)
BifTIOBilae 3aKOHOMIipHOMY MOCHJIEHHIO MeTAJiUYHUX BJAaCTUBOCTeI 3i
30iIBIIeHHSIM aTOMHOTO HOMepa XiMiuHMX eJIeMeHTiB omHiel rpynu mepi-
ONUYHOI CUCTEMU.

Bpomi ftoxg masopo3unHHL y BOi, ajie moOpe PO3UNHAIOTHCA B OPraHivHUX
posumHHUKAX (cnupT). Piguua, AKy Ha3UBAIOThL Y IO0YTi logoM, HacIIpaBmi
€ CIIUPTOBUM PO3UYMHOM Iiony. Boaui posumuu 6pomy Ta #ony, AK i XJjgIopy,
HA3UBAIOTH BiIOBiIHO 6poMHOI0 TA (1001010 600010. IX hopmymm — Br,Tal,
a KoJip mMali’ke OJHAKOBUUN — BiJl cJ1a0KO0KOBTOTO 0 TEMHO-KOPUUHEBOTO.
Aune #ion JierKo po3IIiBHATH 3a JOIOMOTM KPOXMAJIIo, 3 AKUM BiH yTBOPIOE
OPOAYKT TEMHO-CHHBOTO KOJIBOPY. KpoxMaJsb € peakTBOM Ha MO, a o1 —
peakTuBOM Ha KpoxMaib (Maja. 32, 0, 8). @PTop He yTBOPIOE PTOPHOI BOAM,
OCKiJIBbKU pearye 3 BOAOIO i3 BUOyXOM.

Ximiuni Ba1actuBocti propy, 6pomy, Hoay 3yMOBJIEHI 3TaTHICTIO iX aTo-
MiB IpUEAHYBATH OAWH €JIEKTPOH 0 3aBEPIIEHHS OCTAHHBOT'O eJIEKTPOHHO-
T'0 IIapy i BUABJATH OKUCHIOBAJIbHY BJIACTUBICTD:

E,+ 2 — 2B

OKucHIOBaJIbHA 3TATHICTh raJIOTeHiB MOCIa0II0eThCA Bil hTOPY 0 Hoay:
®drop — HaWCUIbHININN, a 1101 — Halcaa0IInii OKUCHUK cepej rajioTeHis,
OPOM [eIl0 MOCTYIMAETHCA XJIOPY.

= JloAcHIT, MPUUMHY MOCJIabJIeHHS OKUCHIOBAJbHUX BJIACTHUBOCTEN TaJio-

TeHiB.

Bszaemodia 3 600nem. PTop pearye 3 BogHeM i3 Bubyxom. XJjop, AK BU
nam’sTaeTe, BUOyXa€ 3 BOJHEM JINUIIIE IIPK OCBITJIeHHi, a B TeMPsBi peakIrisa
He BimOyBaeTbhcsa. [lyis peakirii BogHio 3 6poMoM i #omoM moTpiOHe Harpi-
BaAHHAA: . . .

F,+H,=2HF?; Br,+H,=2HBr?; I,+H,=2HBr

IIponykTaMu peakIiliii € BigmoBimHO (poryopoBomeHb, abo0 (PTOPOBOIEHD
HF, 6pomoBomens HBr, fiogoBomens HI.
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B3aemodisn 3 memana-

MU 3aBepIIyeEThCA YTBO-

peHHAM coJeit (npuzadail-

me noxo0xenHs HA38U

«eanozenu»). Taw, ¢rop

yiKe 3a 3BHUANHUX YMOB

a 6 pearye 3 OijbIIicTiO Mera-

JiB, a mpu HarpiBaHHi —

HaBiTHL 3 OJIATOPOTHUMU

MeTajgamMu (30JI0TOM, CPibIOM, IIATUHOI). AJMIOMiHi# i ITUHK B aTMocdepi
¢dTOpYy CIanaxyioTh.

Pemrra ramoreniB pearye 3 meransamu Iipu HarpiBanui. Tak, y mapax
6poMy ropuTh amoMiHi# (Mas. 33, a). Vlog oKuCHIOE MeTann IOBiIbHIIIE,
OJHAK y NPHUCYTHOCTI BOAM AK KaTajisaTopa peakIlil #omy 3 IIOPOIIKaMU
aJIfOMiHiI0, MarHi0, MUHKY Oy:Ke OYpPXJUBi I CYIPOBOAMKYIOTHCSA ITOSBOIO
(ioseroBoi mapu fioxy (maia. 33, 6):

2Al + 3Br, = 2AlBr,; 2Al +31212 2All,; Mg +1,=MgI,

= [loACHITh IPUUKHY ITIOABU ITapu MOAY.

Man. 33. Peakuist antominito 3: a — 6pomom; 6 — 1ioaom

B3aemodisn 3 60doro. Y 1ill peaKIlii OKMCHIOBaJIbHA aKTUBHICTD rajiore-
HiB TaK0K 3aKOHOMipHO mocjabaroeThed Big ¢ropy mo foxy. Tak, y dropi
BOJa TOPUTH, X0Ua BiJoMO, 1110 BOZa — Heropioua peuoBUHA, HEeIO racATh II0-
skexki. IIpogykramu peakiiii € (pyryopoBoZieHD i KMCEHb:

2F,+ 2H,0 =4HF1 + 0,1

3BepHiTH yBary, ®@ayop Buricusae Okcuren 3 mojexkyau Bogu. Ile moBo-
IUTH, 1110 (DTOP aKTUBHIIIUYN OKUCHUK, Hi’K KMCEHb.

= CKJaJaHHIM CXeMH eJIeKTPOHHOro 0ajlaHCy HOBEeIiTh MPaBUJIbHICTh IIHO-

I'O TBEPOKEHHA.

Peaxiig xJa0py 3 BOZ0I0, SK BaM BiloMO, BigOyBaeThCsA JUIIIE HA CBIiTJIi.
Bpowm i 1o 3 Bomoio He pearyoTsh.

B3aemodia 3 conamu zanozenig. I1po mociabieHHST OKNCHIOBAJIbHUX 1
MOCHJIEHHA BiTHOBHUX BJIACTMBOCTEN TaJIOTe€HiB CBigUaTh peakIlii, y AKUX
rajJoreHu 3 MEHIIINM aTOMHNM HOMEPOM BUTiCHSAIOTH TaJIOTeHHU 3 OiIbIInM
aTOMHHNM HOMEPOM, a came: XJiop Buticuse Bpom ta Iox, Bpom — sutme Iox,
a Iox me 3gaTHuit ButicauTu Hi Bpowm, Hi Xiop:

2NaBr + Cl, = 2NaCl + Br,|; 2KI+ Br,— 2KBr+1,]

= YoMy He MOKHA IIPOBOAUTH TAKY PEaKI[il0 3a HagBHOCTI Dayopy dK y
CKJIaJi IPOCTOI PEUOBUHU, TaK i B cKJIami ryopuny?
Peax1ii Mmixk xj10poM i Opomizamu Ta iogugamMu 3aCTOCOBYIOTE YV IIPOMIC-
JIOBOCTi 151 mOOyBaHHS OpoMy Ta Homy.
IlopiBHsAIBHA XapaKTEePHCTHKA TaJIOTEeHOBOJTHEBUX KHUCJOT. SIK i XJ0-
POBOZIeHBb, YCi TaJIOTeHOBOJHi, POSUMHAIOUYNUCH ¥ BOJMi, YTBOPIOIOTH KIUCJIO-
. payopunny HF (minaBukoBy, abo ¢propuznny), opomingny HBr, iogun-
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"y HI. Cuia raJgoreHOBOgAHEBUX KHUCJIOT SAK €JeKTPOJIiTiB 30iIbITyETHCS B
pani: HF < HCl < HBr < HI. HalicuibHimna 3 raJoreHoOBOAHEBUX KUCJIOT —
iommpHa, Haiicaabira — TopumHA.

Benuka minmicts ximiunoro 38’ a3ky H—F, 3a woro (propugna KucaoTa cjiaabd-
KO JUCOITiI0€E y BOJi, 3yMOBJIeHA MaJuM po3Mipom aToma Puryopy i BiATIOBi{HO
MAaJIOIO BificTamHIO MisKk simpamu ['imporeny Ta @iyopy. I3 30imbIIeHHAM aTOMHO-
ro HoMmepa rajoreHis Big F mo I 3pocTae pagiyc ix aTroMiB, 301bIITyETHCA BiICTaHD
MixX aToMaMu rajoreHy Ta ['imporexy, a ToMy 3MEHIIYETLCA MiIIHICTEH 3B’ A3KY
MiXK HIMH i BiIIIOBiTHO IIOCUIIOETHCS 3AAaTHICTh A0 JIEKTPOJIiTUYHOI AMCOITialrii.

= CKJIaIiTh piBHAHHSA Aucolliamii ioguaHoi Ta (pJIyopuHol KHUCIOT.

Couti pO3TIIAHYTHX TaJIOT€HOBOTHEBIX KIICJIOT Ha3MBAIOThCS BiATIOBiAHO (hiry-
opugamu (propugamm), 6pomigamu, iogugamu. Matike BCi coJIi cCUIbHUX OPOMII-
HOI Ta ioAuaIHOI KHCJIOT, K i XJTIOPUAHOI, 1o0pe posunHHi y Boai. Cepen mpaKTiy-
HO HEPO3UMHHUX V BOJi coJieit — rasorerigu Aprearymy(I): AgCl, AgBr, Agl.

Hasmaxu, apreHTym (JIyopua € POSUMHHOIO ciro. Xiaopugu, opominn,
iomuau ApreHTyMYy BiZpisHAIOTHCSA 32 KOJIBOPOM: apreHTyM XJopua — 06iJso-
0, apreHTyM OPOMiJ — CBiTJ/IO-KOBTOTO; apTeHTYM i0aua — SICKPaBOKOB-
TOTO KOJIbOPY. Ile BUKOPUCTOBYIOTh AJIA PO3MIidHABAHHSA IaJOTeHiA-ioHIB y
PO3UYMHI 3a OTIOMOTH OHOTO PeaKTUBY — apreHTyM HiTpaTy AgNO,.

JIABOPATOPHI JOCTIAN
SIKICHI PEAKIIII HA XJIOPH]I-, BPOMIJ-, IONU/-IOHH TA JIO

1. ¥V mpu mpobipku HammiiTe mo 1 MJ PO3UMHIB XJIOPUAY, OpoMimy Ta
ioguny Hatpiro. [logaiiTe KpamaaMu po3uuH apreHTyM HiTpaty. IlopiBHAN-
Te KOJIip ocafiB, 1o yTBopuanucA. [losuiiTe B KOMKHY ITPOOipKY 3 0CamIoM I10
1 vt HiTpaTHOI Kucaotu. Ocaau coseii He po3unHA0TheA. [IogcHITE, yoMy.

= CKJIagiTh XiMiuHi piBHAHHA peaKI[ii i BUpasiTh ix y HOHHUX (popMax.

2. Y npobipry mHaaumiiTe 1 MJ KPOXMaJbHOTO KJelcTepy i moOaBTe
KpAaILIio HogHOI HacTOMKM. 3BEPHITH yBary Ha 3MiHYy KOJbOPY PO3UUHY .

g BusHaueHHA Quryopua-ioHiB F- BUKOPHCTOBYIOTH PEAKITiI0 3 PO3UMHA-
mu coselt Kasbiiro, ockinbku Kaubitii puryopus CaF, HeposunHHA y BOAI Cillb.

= CRJaIiTh XiMiuHe PiBHAHHS peakKilii MisK POSUMHHUM Yy BOAi (hJIyOpPHIOM
i cinro Kasnbitiro. BupasiTsh iioro B HOHHUX (hopMax.

3acrocyBauua cmoayk ®dayopy, Bpomy, Iogy. @Top BUKOPUCTOBY-
IOTh B AaTOMHi#l ITPOMMCJIOBOCTI 1 pakeTHi# TexHimi. 3 HbOro T00YBaIOThH
¢dayopoByrieBonHi. Tak, ras peoH, AKUN MICTUTH CIOJYKHU AUQPIYO-
ponuxiaopomeran CCLF, i rpudayopoxnopomeran CCIF,, 3acToCOBYOThH
y XonomuiabHuX ycraHoBKax. Terpadayopoerunen F,C=CF, moxe mo-
JimMepusyBaTucid, yTBOproiouu mnoiirerpadiayopoerunen (—CF,-CF,-) ,
abo Tedaon. Ileit marepian critikuii mo mii 6inbITocTi XiMiuHMX peareH-
TiB, IOT0 3aCTOCOBYIOTh V XiMiUHi#l IPOMUCJIOBOCTi, a TAKOMK IJd BUTO-
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TOBJIEHHS ITOOYTOBOTO mOCyAy. @Iyop BXOAUTH M0 CKJIAAYy 3yOHUX macT,
AikiB. IImaBUKOBY KUCJIOTY 3aCTOCOBYIOTH AJA HaHECEeHHA Ha CKJIO Ma-
JIOHKIB, OCKiIBKM BOHA B3aemogie 3 cuainiii(IV) okcugom ckiia, To6TO
«ILJIAaBUTH» HOro0 (3Bimcu ii masBa):

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

J 151 IbOTO CKJIO BKPUBAIOTh TOHKUM IIIapoM mapad)iny, HaHOCATH MaJIio-
HOK, a IOTiM BHPi0 3aHYPIOIOTH Y PO3YUH ILJTaBUKOBOI Kucaotu. Ilig miero
KICJIOTH Ha CKJII 3aJIMIIA€ThCs MAJIOHOK. TakuM criocoOOM BUIAATHUN JIH-
TOBCHLKUU XyHo:KHUK M. Hiop/iboHiC CTBOPUB Mal:Ke TPUAIATD XYIOKHIX
TBOPiB, 1110 30epiratrorbea B my3ei iioro imeni B KayHnaci.

Bpom HesamimHU# y BUPOOHHUIITBI (oTomaiBku. DoTorpadyBaHHs 3a-
CHOBAHO HA PO3KJIQJAHHI apreHTyM OpoMiny mijg miero cBiTjia 3a piBHAHHSIM
peaxririi: )

v
2AgBr = 2Ag + Br,

YopHe 300pakeHHs HA MPOABJIEHIN (POTOMIIBIIL YTBOPIOIOTh HAAPiOHI-
IIi yacTUHKU MeTaJdiuHoro cpidaa. Hatpiit 6pomin 3acTOCOBYIOTEH K 3acio,
IIT0 3aCIIOKOI0€ HEPBOBY CUCTEMY.

TosnoBHUM co:KkmBaueM Moy € (hapMaIlleBTUYHA Ta XiMiuHa ITPOMMUCJIO-
BicTb. loro 5 — 10 % -Buii coupToBuUii posunH (ilogHA HACTOMKA) BUKOPU-
CTOBYVIOTH IJ1s1 00poOKM paH. CydyacHUM HAIIPAMOM 3aCTOCYBAHHSA IaJIOTe€HIiB
€ BUKOPUCTAHHSA IX B eHeprosdepiramumx jJamMiaax. ¥ KoJ0y JaMIId, KpiMm
iHepTHUX ras3iB (aprouy Ta a3oTy), 101aI0Th IIapU raJIOTeHiB — Hoay abo 6po-
MYy, 1110 BABiUi migBuIiye il epeKTUBHICTD i B YOTUPU Pa3y JOBTOBIiUHICTbD.

IITupoke 3acToCyBaHHS CIIOJYK I'aJIOTeHiB, a came pryopo-, 6poMo-, XJI0-
podPeoHiB, CYIIPOBOAKYETHCA MOIIEPEIKeHHAM YUeHUX ITPO MOMKJINBICTE IX
HeTaTUBHOTO BIJIMBY HA 030HOBUM I1ap SeMJIi.

! Koporko npo ronosne

e IIpocti peuwoBuHU (hTOP, OPOM, HHOA € TUIOBUMU HeMeTadamMu. Mo-
JeKyJIApHa KpHUCTaNiuHa I'pPaTKa TaJIOT€HIiB 3yMOBJIOE iX JIETKiCTh,
HU3bKi TeMIlepaTypu IJIABJIEHHA i KUOiHHA. 3i 301/IbIIIeHHAM MOJIEKY -
JAPHOI Macy raJIOTeHiB 3aKOHOMIPHO 3MiHIOETHCA IX arperaTHUAN CTaH:
BiZ razyBaToro (propy mo TBepmoro foxy. Moz sgaTHML K0 cybaimayii.

Ax oxucHOBaui prop, OpoM, 04 B3AEMOIIIOTH 3 MeTaJlaMi, BO/I-
HeMm. Y pani F,, Clz, Br,, I, okucHOBasbHA 3AaTHICTD FAJIOTEHIB ITOCJIa-
OJII0ETHCS, BHACJIZOK YOTO TaJIOTEHW 3 MEHIIINM aTOMHHM HOMEPOM
BUTICHAIOTH i3 cOJIeli raJoreHu 3 O1JIBIIINM aTOMHIUM HOMEPOM.

BoaHi po3unHM raJIOTeHOBOHIB € KUCJIOTaMU, CUJIa AKUX ITOCUJIIO-
€ThCs Bi ryopuaHOIL 10 ioguaHOI K1CcJI0TH. BbpominHa Ta iogumHa Kiic-
JIOTHU, K 1 XJIOPULHA, € CUIBHUMUI KHCJIOTaM’, PIYyOPHUAHA — CIa0KOIO.

TajmoreHn Ta iX CIOJYKH IITMIPOKO 3aCTOCOBYIOTH Y BHUPOOHUIITBI
CyJyacHUX MAaTepiajsiB: moJiiMepiB, XOJIOMOATEHTiB, (poToMAaTepiais,
eHeprosbepirarumux IpPUIATiB.
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¢) Kourponshi 3asnanns

® 1.

VEKaxiTh
a) raJioreH, AKOMY IIPpUTaMaHHa HalbiJbITa OKMCHIOBAJIbHA 34aTHICTD:
AF,; b Clz; B BrZ; Ir'L;
6) hopMyIy HAHCUIBHITIIOl KMCIOTH:
A HF; B HCI; B HBr; I' HI.
. 3ampomoHyiTe CIIoCci0 po3IrisHABAHHS PO3UNHIB QIYOPULY, XJTOPULY, OPOMi-

Iy, iomuay Harpito, 1110 MicTAThCA Y YOTHPHOX IIPOOipKax 6e3 eTUKETOK, 3a
JOIIOMOTH JIMIIIE OMHOTO peakKTuBy. CKIAAITh PIBHAHHS PeaKIlii.

. CriamiTh piBHAHHSA pPeakKIliii, 1110 BiAIOBiJal0Th TAKMM CXEeMaM IePeTBOPEHb:
a) I, —» All, — AlBr, — AgBr;

6) Br, —» HBr — KBr — KCl — HCl — Cl, — L.

. o posuuny KaJjiit 6pominy macor 1,19 r qobaBuIM apreHTYM HiTpaT Macoio
2 r. Ocap, 1110 YTBOPUBCSA, BijoKpeMuan. IKi peuoBUHU MicTAThCA ¥ Qijib-
Tpari? O6uncaiTh ix Macwu.

. @ayopus ABOXBAJEHTHOT'O METAJIIUHOrO ejieMeHTa, akuil mictuts 48,7 %
diyopy 3a macor, craHoBuTh 0,036 % wMacu KicTok JiogmHN. BusHaure
GOopMyay CHOMYKU Ta O0UUCHiTL Macy @Payopy B KicTKax JIOAUHU MAaCOI0
70 Kr, AKIIIO MacoBa YacTKa KicToK Big macu Tina gopisaioe 20 % .

. Vlogua HacToiika € 5 % -BUM PO3YMHOM KPHUCTATiUHOTO Hoxy B coupTi. 06-
ymncaiTh 06’eM cnupry, rycrura akoro 0,8 r/cm®, mia npurorysauua 250 r
TAKOT'0 PO3UUHY.

. Posumu mHaTpiii 6pomigy 3 MmacoBoio yacTKoio cosi 10 % 3acTOCOBYIOTH HIpHU
possazni HepBoBoi cucteMu. O6uncIiTh (YCHO) Macy HaTpii 6poMiny B aMIry-
Ji, 1o mictuts 10 T 1aHOTO PO3UMHY.

MPAKTUYHA POBOTA 5

PO3B’A3YBAHHA EKCITEPUMEHTAJBHUX 3ATAY 3 TEMU
«CIIOJIYKHU T'AJIOTEHIB»

B Bapiaum I (cepedHriil pigeHs )

1. JoBeniTh XiMiuHMM CIT0COOOM, IO BUaHA BAM PEUOBMHA — Opomi.
2. BukoHnaiiTe eKCIIeprMMEeHTAJIbHO IIePETBOPEHHS 3a CXEMOIO:

FeCl, — Fe(OH), — FeCl, — AgCl

B Bapiaum II (docmamHiil pigeHv )

1. BusHaure, Y1 MicTUTh BUAAHUH BaM 3pa30K KaJIili HITpaTy JOMiIII-

KU XJOPUIiB.

2. BukoHaliTe eKcIepUMEHTAIbHO IIePEeTBOPEHH 38 CXEeMOIO:
CuSO, — Cu(OH), — CuO — CuCl, — AgCl

B Bapiaum I1I (8ucoxuil pigens )

Ay,
HOI

1. YV Tphox IPOHYMEPOBAHUX IIPOOIipKAX MiCTATHCS POSUNHU XJIOPU-
opominy, ioguay Hatpito. BusHauTe XiMiuHIM CIIOCOOOM BMiCT KO-
IpoOipKm.
2. BukoHnaiiTe eKCIIeprMMeHTaJIbHO IePETBOPEHHS 34 CXEMOIO:

ZnCl, - X — ZnSO, — ZnCl, — AgCl
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XIMIMHI EJIEMEHTU VIA TPYNU (XANTbKOTEHI)

Ho VIA rpynu nepiogmunoi cucremu ximiunux emnementiB . I. Menge-
JeeBa HajdexxkaTh HeMeradiuni eremeHTu Okcurern O, Cynsdyp S, Cenen Se,
Tenyp Te i meraniuuuii enement ITononii Po.

Y npupoxai Oxcuren, Cynsdyp, Cener, Teayp TpanasioTbCA y BUTTIAIL
CIIOJIYK 3 METAJNIYHUMU eJIeMeHTaMU, AKi yTBOPIOOTh pyau. Tomy 11i ese-
MEHTHU HasUBAaIOTh XAJIbK02eHAMU (3 TPeIl. — «Ti, 110 HAPOAKYIOTh PYIU» ).

Ximiuauit eremenT OxkcureHn (JIaT. — «TOU, IO HAPOIIKYE KUCIIOTY»)
Bimkpus mBegacbKun XiMik K. Illeene y 1771 p. i HesamekHO Bil HHOTO aHT-
aiviceruit ximik . Ilpictai B 1774 p.; Cyasdyp (moxoKeHHA Ha3BU He
3’sscoBano) Bimzomuit 3 VIII ct. mo u. e; Cexen (Big rper. Micans) — 1miBen-
chkuii ximik V. Bepuemniycy 1817 p.; Teayp (Biz nat. BeMia) — yropchbKuil
rippuunii incnexTop @. MioJiep o Peiixenmreiiny 1782 p.

HasBu 1BOX ocTaHHiX eJIeMeHTiB CBiUyaTh, IO Y IPUPOIiL BOHU € CYITyT-
HiMU, 4aCTO MiCTSATHCS B OJHUX IPChKUX IIOPOIAAX.

Ilomoniit — pagioakTuBHUI XiMiuHUI eleMeHT, Bigkputuii y 1898 p.
II. Kiopi Ta M. CrinogoBcskoio-Kiopi. HasBauuit Ha uecTs IlobIri — 6aTh-
kKiBmuuau M. CriaomoBcbKoi-Kiopi.

§ 25. 3aranbHa xapaKTepucTuka

VeBimomaeHHA 3MicTy 1IboTo ITaparpada gae 3Mory:
xapaxmepuidysamu i nopienwoeamu ximiuni exementu VIA rpynu 3a mo-
JIOKEHHAM y IepioguuHiil cucreMi Ta OyZOBOIO aTOMiB, IX ImOMIMpPEHiCTh
y IpUpPOAi;
Hagodumu npuKiadu OCHOBHUX IPUPOJHUX CIIOJYK XaJIbKOTeHiB;
ouinwseamu ix 6ioJoriune 3sHaUEeHHA.

EaxexTponHa OymoBa Ta BJIACTHBOCTiI aToMiB exemMeHTiB. Enementu VIA
TPyIy MaloTh HOAiOHY OyIOBY 30BHIIIIHHOTO €HEPTeTUUHOTo PiBHA ix aTo-
MiB, HA AKOMY PO3MiIIIYIOThCA IIIiCTh BAJIEHTHUX E€JIEKTPOHIB, 110 3abesme-
yye HEMETAJIUHUYN XapakTep i mogiOHicTh iXHiX BiIacTuBocTei (Taba. 7).

Enexkrponna xoH@irypallia 30BHIIIHLOTO €HEPTeTHUUYHOTO PiBHS aTo-
MiB — ns?np*, e n — HoMep mepiogy:

ns? np*

Tl i1

= Yowmy esemerTu VIA rpymnu HaJexKaThb 10 p-eJIeMeHTiB?

I3 3pocTamusaM aToMHOT0 HOMepa IIpu mepexoai Bix Oxcureny mo Ilosmomito
30iJBITYIOTHCA ATOMHI pamiycu eJIeMeHTiB, IO IIOCJIA0JII0e IPUTATAHHA 30-
BHINTHiX BaJIEHTHUX €JIEKTPOHIB 10 Aapa. BiAmmoBigHO e1eKTpOHeTaTUBHICTD
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3MEHIIYEThCS, MOCJIA0TI0I0THCA HeMeTANIiUHI BJIACTUBOCTI II OKMCHIOBAJIbHA
3JaTHICTD i HOCUJIIOIOTHCS MeTaJiuHi BJaCTUBOCTI XiMiUHMX eJIeMeHTiB.

Tabnuuys 7
XapakTtepucrtuka enemenris VIA rpynum
B
[} A Q
131 = <3
E e, § = § E E g
Q [ = = 2, A or] B
= 2 S - 8 & = e 13
O o = < = 2 13} = =
= = = 2 = = ) — (3] =
@ Sl=| S S s = 5 8 A
o (= =) ; c: 3 o = 3 ot
= ] = =] o= @ — =
& Bl E| = g S = 5 £ Z
E 15 E o (=7 =] < [-5) =
s = b4 =8 B ) =] = <
- < =] é‘; 5 = E’ S
o J=¢ R 3 o S
/M M o)
=
Oxcuren O | 2 | 8 | 16 0,066 3,44 | 2s22p* I -2,-1,0,+2
II, IV -2,-1,0 "
2 4 ’ ’ ’ » VU
CyasdypS | 3 |16 | 32 0,104 2,58 | 3s%3p VI +4, 46 E
yra | ILIV, 2
CemenSe |4 34| 79 0,117 2,55 | 4s%4p VI -2,0,+4, +6 g
O
or s | IL IV, =
TexypTe | 5 |52|128 0,137 2,10 | 5s%5p VI -2,0, +4, +6 <
oy
Tonomis Po | 6 | 84|209| €M | 9o | geept |01V | o 19 14 16
BimomocTeii VI

Jlo 3aBepIleHHA 30BHIMTHHBOTO €HEPreTHYHOTO0 PiBHA XaJbKOTeHaAM He
BHCTAYa€ JBOX €JIEKTPOHIB, TOMY B CIIOJIYKaX 3 MEHIII eJIeKTPOHETaTUBHUMU
eJeMeHTaMu, a came ['igporeHom, MeTaJTiYHUMU eJIeMeHTaM1 BOHU BUABJIA-
OTh HATMEHIITUHA CTYIIiHb OKI/ICHSL‘HHH (—2).2

E+2e—E

VY nux cnmonykax eixeMmenTu VIA rpynu MaioTh BaJeHTHicTh I 3a HaaB-
HOCTi JBOX HECIIapEeHUX P-eJIEKTPOHIB HA 30BHIIITHBOMY €HEPTeTUYHOMY PiB-
Hi, AKi yTBOPIOIOTH ABA XiMiuHi 3B’ A3KH.

Sk Oxcuren y rigporen mepoxcuai H,0,, mepokcugax JTy:KHUX MeTalid-
Hux esemenTis (Na,0O,), tak i Cynasdyp y mipuri FeS, BuaBisa0Th CTyIiHb
OKMCHEHHSA —1, TOMY II[0 OANH KOBAJCHTHUH HEeIIOJAPHUH 3B’ A30K BUTpaya-
IOTh Ha 3’ € JHAHHSA MiXX CO00I0:

-1
S
T L | T L | ” A
H-50-0«H Na—s0-O«Na Fe? |
-1
S

Vi enemenTu VIA rpynu, Kpim OKcureny, B CIIOJIYKaX 3 OiJIBIII €JIeKTPO-
HeraTUBHUMHU HEeMeTAJIYHIMU eJIeMeHTaM1 MAalOTh CTYIeHl OKUCHEeHHSA +4
abo +6 i BamenTHicTs IV Ta VI. Ile 3ymoBIeHO HaABHiCTIO BiIbHUX opbiTa-
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Je#t Ha d-migpiBHI BiATIOBimHMX 30BHINIHIX eHepreTUYHUX PiBHIB, HA AKi B
30yI)KeHOMY CTAHI MOKYTDb IIePEeXOAUTH BaJeHTHI eJIeKTPOHU, IK IIOKa3aHOo
Ha cxeMi:

ns’ np® nd!
Sn=3 ns? np* nd° ‘T‘T‘THT‘ ‘ ‘ ‘ ‘
Sen—4 I ulrle] [ [ [ [ ][]
en=25 ;
OcuOBHUI cTaH nst np? nd?

RN

30ymKeHuH cTaH

OKcuUTreH BUABJSAE MOSUTUBHUN CTYIiHbL OKUMCHEHHSA (+2) TiIBKU Yy CIIO-
+2-1

ay1i 3 6inbir enexkTponerarusHuM Piayopom OF .
= ITosacuirs, yomy cnonyka OF, mae HasBy okcurer (uyopun, a He (Quyop
OKCH[I.

Ak i B rajmorenis, ¢isuuni i xiMiuHi BJIacTUBOCTI IPOCTUX i CKIATHUX
PevYoBUH, yTBOPeHUX eneMeHTaMu VIA rpynu, 3aKOHOMipHO 3MiHIOIOTHCS 31
30iBIITIEHHSIM aTOMHOT'O HOMepa eJileMeHTa i pafgiyca.

Kucens i cipka — Tunosi memeraau, MalOTh HAWOIJIBIITY OKHUCHIOBAJIb-
HY 3gaTHicTh. CeJieH i Teayp moaibHO M0 CipKu KPUXKi, aje 3a 30BHIIITHBOIO
03HAKOI0 — MeTaJIiuHuM OJIMCKOM — IIOAi0Hi 1o MeTaJsiB; € HAIIi BITPOBiHU!-
kamu. ITomoHilt — M’ saxuii, cpibascro-6imamit meras.

XanbKOTeHU SK HeMeTaJidHi eJleMeHTH YTBOPIOIOTHL KMCJIOTHI OKCHU-

+4 +6
mu ckaany EO, ra EO,. Im BigmoBimaroTh TimpoKCHAM — KUCIOTH CKJIALY
+4 +6
H,EOQ, ra H,EO,.

3arajbHOI0 (POPMYJIOI0 JETKUX CHOJYK XaJIbKoTeHiB 3 Iimporemom e
H,E. Ile sagyuuiuei rasu, Ipu PO3YNHEHHI AKUX Y BOJ1 YTBOPIOIOTHCA KUC-
sgoru. Minuicts ximiunoro 88’asky B pany H,O0 — H,S — H,Se — H,Te si
30i/IBIIIEHHSAM aTOMHOI'O pajiyca ejeMeHTiB VIA rpynu 3MeHIIYEThLCS, IO
3YMOBJIIO€ 30i/ILIIIEHHS CUJIU KHUCJIOT.

IMomupenicTy y npupoxi. 3a nomupeHicTio Ha 3emui OKcureH mocigae
nepire micie. Bin yTBopioe aBi npocti peuoBunu: Kucensb O, Ta 030H O,, AKi
BXOJSATH 0 CKJIany 3eMHOI atrmochepu. O6’eMHa yacTKa KUCHIO B aTMocdepi
cramoBuTh 20,95 %, macosa uactka — 23,12 % . OKCUreH € HANIIOIINPEH]-
UM eJeMeHToM JiTochepu (MacoBa yacTka 47,4 %) i rizpochepu (MmacoBa
yactka 85,82 %). Ile oquH 3 OCHOBHUX €JI€MeHTiB-OpTaHOTeHiB, AKUI BXO-
IUTH [0 CKJIAAY OLJIBIIIOCTi OPraHiuHUX CIOJYK.

Cynbdyp 3a nmomupeHicTio € 16 eremenToMm y sritochepi (maitzxe 0,05 %), me
MiCTUTBCSA Y BUTJIAL CAMOPOJHOI CipKU i1 YTBOPIOE PisHi pyau: cyib@ioHi — 1ri-
pur, abo sanisauil Koauenan FeS,, nuHKoBy 0OOMaHKy ZnS, CBUHIEBUI OIUCK
PbS; cyavgpamnui — rinc CaSO, - 2H,0 (mau. 34) i 6aput BaSO,. ¥V surasani nu-
rigporen cyibdiny H,S € B npupogroMy Ta By IKaHIYHUX rasax, y HadTi.
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2 r

Man. 34. MpupogHi cnonyku Cynbodypy: a — camopofHa Cipka; 6 — nipuT; 8 — LIMHKOBA
00OMaHKa; 2 — CBUHLEBUIN 6NNCK; I' — Tinc

3a moIMpeHicTIO y MPUPOAHUX BOAAX Iocimae mrocte micie. Mopchka
Bozia mictuts 0,1 % Cynbdypy y Buraazi cyabdar-ionis SO .

Macosa uactka Cesieny B gitocdepi cramosuts 0,000005 % , Tenxypy —
0,0000001 % . HaituacTiiiie BOHM MiCTATHCA B CYJIb(PYPOBMiCHUX PyLax.

Biosoriuna 3nauenng. OKcureH — eJjieMeHT, 0i0JIOriuHe 3HAUEHHA AKO-
T'0 BU PO3TJISAAAJN PaHillle HA ypoKax Ximii Ta 6iosorii.

= CxapakTepusyiire 6iosoriune 3HaueHHA OKCUTEHY.

Ax enemenT-opranores Cyab(yp BXOAUTH OO0 CKJIALY aMiHOKHCIIOT, 3 AKX
cUHTe3yI0ThCs OlKy. CranoButs 0,25 % Macu JIF0CbKOro Tijla — MiCTHUTHCS IIe-
PeBaXKHO y BOJIOCCI, MIKipi, HirTax. Croayku Cyasdypy 6epyTh yUacThb IPaKTI-
HO B KOJKHOMY MeTab0IiYHOMY IIPOIleci opraxiaMmy, 3a0e3meuyioTh 3/TOPOBI IITKi-
py, HirTi, BoJoccsA, MAOTh TPOTHUAJIEPTIUHY W aHTUOKCUIAHTHY Ait0. Cyabdyp
MiCTUTBLCS B PiBHUX COpPTaxX KaIIyCTH, B ITNOYJIi, BUHOT'PAIi, A0TyKaX, 3€PHOBUX,
micHOMY M’sci, pubi. [loboBa moTpeba JIOAMHY B ITbOMY €JIEMEHTi CTAaHOBUTS 1 T.

Binbiricts sxkuBux icror mictuts Bix 0,01 go 1 mxr/kr (1 mr = 1-1075r)
Cesneny. lle BaXXIUBUN eJIeMeHT, HEOOXiMHUN AJIA MiATPUMKU iMYHHOI cu-
CTeMU TBapWH i JIOAWHU, MAa€ aHTUOKCUTAHTHY Iil0, BILITMBA€E HA TOCTPOTY
30py. 3acTocyBauHusd cIIonyK CesleHy Ja€ MMO3UTUBHI pe3yJabTaTH B JiKyBaH-
Hi BlJI-indikoBanux. CBoepigHi «uemmionu» 3a BmicTom CesleHy — KOKOC i
(icramrku, MeHIIUH BMIiCT Y CBUHAYOMY caJii Ta yacHUKY. OgHAK HOTO CITO-
JYKM TOKCUYHI B 3aBUITeHUX H03aX. OTPYEeHHS *KUBUX OPTaHi3MiB cupuyu-
Hs€ aHTPOIOTeHHe 3a0pyIHEeHHA HaBKOJIUIIIHBOT'O CEPEeOBUIIA.

Coonyku Tenypy TOKCHUHI, X0Ua B HAA3BUUYANHO He3HAUHiN KiJIbKOCTi
MiCTATBCA Y sKUBUX OpraHidmMax. Biosoriuna posab mmoku 11e He 3’ AcOoBaHA.
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! Koporko npo ronosne

® Ho VIA rpynu Hajge)XaThb HEMeTAJNiUHI eJIeMeHTH-XaJbKOTeHU’:

Oxcwuren O, Cynabppyp S, Cenen Se, Tenyp Te, Ha 30BHIIITHLOMY eHepre-
TUYHOMY PiBHi aTOMiB AKMX PO3MIIIYIOTHCS IIiCTh BaJI€HTHUX €JIEKT-
pouiB. 3i 30iIbIIIEHHAM aTOMHOI'O HOMEpPa BiAIIOBiTHO 30iIbIIYIOTHCA
aTOMHI pamiycu eJileMeHTiB, IT0 mocyabaioe ix HeMeTasiuHi BJIACTU-
BOCTi ¥ OKMCHIOBAJIbHY 3MaTHICTh. Banenmuicmy: 1I; nma Cynsdypy,
Ceneny, Tenypy — IV,VI. Tunosgi cmyneni oxucrnennsa: —2, 0; nnsa
Cynbdypy, Ceneny, Tenypy: +4, +6. Ymeoproioms: mpocTi peuyoBu-
HU — HeMeTaJI, KMCJIOTHI OKCUIU CKJIamy EOZ, EO3 Ta BigmoBigHI IM
OKCUT'€HOBMIiCHI KMCJIOTH H2E03, HZEO 45 JIETKi BOJHEBI CIIOJYKH CKJIa-
ny H,E, BogHi posunHu AKUX € KUCIOTaMU. [CHYIOTH y IPUPOAL AK Y
BUrAAL npoctux pedosuH (O,, O,, S), Tak i ckraguux. MaoTs Beauke
OiosioriuHE BHAUEHHA.

¢) KourpoasHi 3aBnanns

® 1. EnexTpoHHa KOH(DirypaIia 30BHIIIIHBOIO eHePreTUUHOTO PiBHA aTOMIB eJe-
menTiB VIA rpynn

A ns’np?; B ns?npt;
B ns?npind?; I' ns'np?nd?.
2. CTymiHb OKMCHEHHS XaJbKOTEHiB y GiHApDHUX CIOJYyKaX 3 MeTaJliuHUMU
eJeMeHTaMU
A 0 b +4; B +2; r -2.

3. EnexkTponHa KOH(piryparis 30BHIIITHHOTO €HEPTeTUYHOTO PiBHA aTOMiB
XaJbKOTEHIB ¥ OiHApPHUX CIIOJYKAaX 3 METAJTIUHUMHU eJIeMeHTaM U’

A ns’np*; B ns?npnd'; B ns?np®nd?; T ns’npS.
4. Hait6iabIll CUILHUM OKUCHUKOM €
A Tenyp; B Cyandyp; B Orcuren; T Ceiesn.
5. YcraHOBITH BigmoBigHOCTI MisK Ha3BOIO CIIONYKH Ta 11 JOPMYJIIO0:
Hassu Dopmyau
1 ITipur A CaSO, - 2H,0
2 ITuukoBa oOMaHKa B ZnS
3 CBuHIIEBUII OJIUCK B FeS,
4 Tinoc I' Na,SO, - 10H,0
I PbS

6. IloscHicTb, YoMy
a) XaJIbKOTeHU € HeMeTAJiUYHUMU ejieMeHTaMH’, a IlojoHill HaJeXuTh mo
MeTaJIiuHuX;
0) XxaJIbKOTeHU, KPiM HETaTUBHOTO, MAaIOTh i MO3UTUBHI CTyIeHi OKMCHEHHS;
B) OKcuren Ha BiAMiHy Bij iHIIUX aHAJIOTiB NPOABJSAE TiJIbKU BaJIEHT-
gicts II;
r) y 6iHapHuUx cmoiaykax 3 I'imporeHoM 3i 3pocTaHHAM aTOMHOTO HOMepa
XaJbKOTeHIB MIIHiCTh XiMiuHOTrO 3B’SA3KYy B MOJEKYJaX 3MEHIIYETLCI, a
cuJja BiAMOBIAHUX KUCJOT Y PO3UMHAX 30i/IbIITYETHCS;

106



Hememaniyni enemeHmu ma ix cnosiyku

§ 26.

I') cujla OKCUTEHOBMIiCHUX KHMCJIOT XaJbKOTEHIB 31 3DOCTaHHAM iX aTOMHOTO
HOMepa 3MEeHIITyEThCS.

3HaligiTh v TeKcTi § 25 3HaueHHA MacoBux uacTok Okcureny i Cyabdypy B
gitocdepi. O6unciiTh, v cKibKu pasis aromiB OKcureny B JiTocdepi 6iab-
mie, Hisk aromiB Cyasdypy.

Macosa uactika I'izporeny B iioro cmoayii 3 exremenToMm VIA rpynu crawxo-
BUThH 2,47 % . BusHaure ejileMeHT. Y Ka)XiTh MOJKJIMBI BAJI€EHTHOCTI Ta CKJa-
IiThb eJIeKTPOHHI (hopMyIH, I10 BiATTOBiTAaIOTH KOXKHOMY BaJ€eHTHOMY CTaHY.

KunceHb. O30H

YceBimomaeHHs 3MicTy IbOTO TTaparpada gae 3Mory:
xapaxkmepusysamu Ta nopieHeamu aJtoTponHi Bugosminu Okcureny,
¢isuuni Ta ximiuui BIacTuBOCTi, cmocobu 0OyBaHHS KHCHIO I 030HY,
MpaKTUYHEe IX 3HAUEHHA; 3HAUEHHA O30HOBOTO IIAPY AJIA JKUTTA Ha
3emuri;
nosAcHI06amMuU CyTh aJIOTPOIIii;
ckaadamu PiBHAHHSA Ta CXEMU eJIeKTPOHHOTO 0ajaHCy BiAMOBIZHUX Xi-
MIiUHUX peakIfii.

Kucenp i 030H. OKcuren yTBOpIO€ ABi mpocTi pedoBuHU: KuceHb O, i
osou 0,. M (0,) = 32, M (0,) = 48.

¥V npuponi 030H yTBOPIOETHCA B aTMoc(epi 3 KMCHIO IIiJ uac I'po30BUX
eJIEKTPUYHUX PO3pALiB. XapaKTepHUH 3amax CBisKOCTi, AKUH MU BiguyBae-
MO IIicad rpo3u, — Iie 3alax 030HY.

SBuine icHyBaHHS XiMiUHOTO eJleMeHTa y BUTJIAI1 1BOX a00 KiTbKOX
MIPOCTUX PEUOBUH, PiBHUX 3a BJIACTUBOCTAMU i OyZI0BOIO, HA3UBAETH-
cs aJIOTPOIIi€I0, a caMi TPOCTi PpEUOBUHYU — AJOTPONMHNMHU BUI03Mi-

Hamu (popmamu, Mogu@iKkaIiaMu) XiMiuHOTO eJleMeHTa.

Kucens O, i os3on O, — aJOTPONHI BUAO3MIHM XiMiYHOTO €JleMEeHTa
Okcureny.

Y yomy mosisrae mpuYMHA PiBHUX BJACTUBOCTEH aJIOTPOITHUX BUIO03MIiH,
a caMe KMCHIO ¥ 030HY? Bu y:xe 3HaeTe, 1110 BJJaCTUBOCTi PEYOBUHHU 3YMOB-
JeHi ii ckyiagom i 0y10BOIO.

Kucens i1 030H MailOTh OAHAKOBUN AKICHUIU CKJAam, aje PisHUNA Kijab-
KicHUIT; OMHAKOBY MOJIEKYJIAPHY OYIOBY, ajie PidHY IPOCTOPOBY OYIOBY
MOJIEKYJI: JiHiAHY — B HEIOJAPHOI MOJIEKYJIM KMCHIO i KyTOBY — B IIO-
JsApHOI MoJeKyau 030Hy. OT:Ke, KPiM momiOHMX IIi peYOBMHYU MAaOTh PidHI
BJIACTHUBOCTI.

XapaKTepHuCTHKA BJIACTUBOCTEI aJOTPOIHUX BUA03MiH OKCUTeHy HaBe-
IeHa B TabanIri 8.
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Tabnuuys 8
BnacTnBOCTi KUCHIO 1 030HY
. IIpocTi peyoBuHU
Baacrusocri
Kucensp O30n
ortmap yaon Taa Taa
Kouaip Besbapsanii Cuniit
3amax Bes zamaxy CBoepiguuii, piskuii
06’1;;);)’:;1}31:;10/11‘;1:55 282 ) 3 06’emu 49 o6’emiB
T'ycruna rasy (3a H.y.) 1,43 /1 2,14r/n
TemmepaTypa KAIiHHS -193 °C -112°C
TeMiepaTypa IIIaBJIeHHS -219°C -192°C
diziosoriuna gisa Heorpyiinnuit Hysxe oTpyiHU
Ximiuni BI1acTuBocTi OKUCHUK Hyske CUIBHUN OKUCHUK
Peaxiifina sgaTHicTb Bucoka Hysxe BuCOKa

= JlosiCHiTBh, IOPiBHABIIN CKJIAJ MOJIEKYJI KIICHIO If 030HY, YOMY B 030HY 0iJIb-
1I1a T'yCTUHA Ta BUII TEMIIepPaTypPU KUIIHHA 1 IJIaBJIeHHA, HidK Y KUCHIO.
JloOyBaHHA KHCHIO i 030HY. O0uaBi amorponui Bumosminu OKcUTeHY
yTBOPIOIOTHCA ¥ Tpupoxi. [Ilpuragaemo, 1110 KuceHb YTBOPIOETHCA Y IIpoIieci
¢doTOoCHHTE3Y B XJOPOILJIACTAX 3€JIEHUX POCJMH ITiJ Ti€}0 COHAYHOTO CBiTJIa
i3 BYTJIEKHMCJIOTO ras3y Ta BOIU:

6CO, +6H,0 —~— C,H,04 + 60,7

O30H, fAK YyiKe 3as3HaAvYaJIOCh,
YTBOPIOETLCA 3 KHCHIO Iim dac mii
TPO30BUX EJIEKTPUUHUX PO3PAIiB
(man. 35), a TaKOXK y BEPXHiX I1a-
pax armocdepu (cTpaTocdepi) min
Iiero eHeprii sJKOPCTKOTro yabTpadi-
0JIETOBOT'O COHSUYHOTO BUIIPOMiHIO-
BaHHSI:

30, — 520,

Y npomucnogocmi KuceHb HO-

OyBaIOTH 3i 3piAsKeHOTO MOBIiTPA.
JlaGopaTopHi cmocobu 100y-
BaHHA KUCHIO IPDYHTYIOTBCA Ha pe-
AKIIisgX PO3KJIALy OKCHUTEeHOBMiC-
HUX CIIOJNYK: KaJIil IIepMaHraHaTy
KMnO, (came 3 miel pe4yoBUHM BU
Man. 35. YTBOpeHHs 030HY B aTMmocdepi no0yBaiu KWCEHb Ha NPAKTUUHIN

108



Hememaniyni enemeHmu ma ix cnosiyku

po6ori B 7 Kaaci), gurigporen nepoxcuay H,0,,
TPaTiB JIYKHUX €JIeMEHTIB:

2KMnO, = K,MnO, + MnO, | + O,
2H,0,—"% 52H,0+ 0,1
2KCIO,—M% 52K CI+30,
2NaNO, —> 2NaNO, + 0,1

= CKJIAIITh IJIA KOMKHOTO PiBHAHHA CXE€MU eJIeKTPOHHOro danancy. ITosc-
HiTb, AK yIJIWBa€ Ha Iepebir peakniit poskaany H,0,1 KCIO, raasHicTh
manraH (IV) okcuny.
Y nabopamopii 030H KO0OYyBaiTh y cHeIli-
aJbHUX IIPUJIagaxX — 030HATOPAX 3 KUCHIO i
Ii€l0 eJIEKTPUYHOrO po3pany (mai. 36).
XimiuHi BJIACTMBOCTI AaJIOTPOITHUX BHIO-
3min Okcureny. Brcoka eleKTpoHeraTuBHIiCTD
OKcureny 3yMOBJIIOE CHJIbHI OKMCHIOBAJIbHI
BJIACTUBOCTI I0TO aJIOTPOITHUX BUIO3MiH.
Bawm Bimomo, 1110 K1ICeHb XapaKTepPu3yeThCA
BHCOKOIO PeaKI[iiHOI0 3xaTHicTio. Bin pearye
3 IIepPeBaKHOIO OLJBIIIICTIO IIPOCTUX PEYOBUH 3
YTBOPEHHAM OKCHIiB. Maii:ke 3 ycima MeTaiaMu
peaxiris BinOyBaeThCs BiKe 3a KIMHATHOI TeMIIe-
patypu. BijbIIicTs MeTaIiB rOPUTDb Y KUCHI:

2Ca + 02 —2Ca0 Man. 36. O30HaTop

JIy:xkHI MeTasin BHACJHIJOK CBOEIl HaA3BUUaHOI aKTUBHOCTI pearyimoTh 3
KHCHEM 3 YTBOPEHHAM IIEPOKCUIIB:

2Na + O, = Na,O,
3aizo 3ropsg€ B KHCHI 3 YTBOPEHHSM IIOABiHHOTO OKCHIY
Fe,O0,(FeO - Fe,0,) saniznoi oxxapunu:
3Fe + 20, = Fe,0,
3 memeranamu (KpiM resiio, HeOHY, apTroHy, TaJOTeHiB) KUCEeHb 3a3BU-

yaii pearye mpu HarpiBauHi: 3 ocdopom mo 60 °C, 3 cipxoro (man. 37) — 1o
250 °C, 3 rpagitrom — g0 700 °C:
4P +50,=2P,0,
S+0,=8S0,
Pearye xucens i 3 6ararbMa CKJIAIHUMU HEOPTaHIUYHUMH, a TAKOXK 3 yCi-

Ma OPraHIYHMMU PeUOBHUHAMU, K IIPABUJIO — i3 YTBOPEHHSIM OKCHUJIIB eJje-
MEHTIiB, 3 AKUX CKJIAJAETHCA CIIOJIYKA:

CH, + 20, =CO, + 2H,0

= CKJIaJiTh CXeMU eJeKTPOHHOTO OaJlaHCcy HaBeIeHUX PiBHAHDb PEaKILiii.

kamit xipopary KCIO,, Hi-

109



Po3pgin 2

O30H B3HAYHO AaKTWUBHIIMUII 3a
Kucenb. O30H — HecTiliKa cIoJyka,
pO3KJIaTaeThCcAd 3 YTBOPEHHAM aTo-
ma Oxcureny, 1o 3abesmeuye ImIim-
BUIIeHY OKMCHIOBAJbHY 3JaTHICTH
O030HY:
0,=0,+0; 20=0,; 20,=30,

Taxk, 3a cTaHZAPTHUX YMOB 030H
Ha BigMiHy Bim KucHio pearye 3i
cpibisoMm i pTyTTIO!

Man. 37. TOpiHHA CipKN Y KACHI 2Ag + 03 — AgZO + OZT

SIKkicHa peaKIlis Ha 030H — B3a€MOisd 3 KaJIill HOAUAOM 13 BUIIJIEHHIM

nomy:
2KI+0,+H,0=1,] +0,1 + 2KOH

3acTrocyBaHHA KHCHIO Y IIPOMMCJIOBUX MacInTabax ITOYAJIOCSA 3 CepeInHUI
XX ¢T. — miciia BUHAXO0Ay TPUCTPOIO AJIA 3PiAKeHHA Ta PO3AiJIeHHS IIOBITPS.
K OKMCHUK HOT0 3aCTOCOBYIOTH Y METAIYPTii A5 JoOYBAHHS CTaJIi KOHBEPTOP-
HIM CIIOCOO0M, Pi3aHHSA MeTaJIiB, Y cyMilri 3 inmmmmu 6aratrumu Ha OKCUTeH CIIo-
JyKaM1 — JAJIsI OKMCHEHHSA PAKEeTHOTO ITaJIbHOT0, Y Ta30BUX CYMIiIlax IJsd Iu-
XaHHS IPU IIPOBEIeHHI IiABOAHMX POOiT, Y MEAUITHMHI IIPH OPYIIIeHH] TUXaHHs.

3acTocyBaHHA 030HY 3yMOBJIEHO MOT0 Iy’Ke BUCOKOIO PeaKIliiiHO0 34aT-
HicT0. BiH BUKOpPUCTOBYEThCA A Ae3WHPEKI[il TUTHOI BOAMW, OUUINeHHA
IUMOBUX T'a3iB, IPOMUCJIOBUX i MOOYTOBUX CTIiUHUX BOJ, BUOLIIOBAHHS TKAa-
HUH, a TAaKOXK AK OKMCHUK PAKETHOTO ITaJIbHOTO.

®iziomoriuna iz O,. Ciix mam’sratu, 110 HaA3BUYAHA OKUCHIOBAJIbHA
3IAaTHICTH 030HY 3YMOBJIIOE HOTO TOKCUYHY Jif0 Ha JIIOAWHY, TBAPUH i poc-
anHau. HaBiTh MaJsi KoHIIEHTpAIIil 030HY, III0 IePEBUIYIOTh IIPUPOAHI, BH-
KJIWKAIOTh IMOAPAa3HEeHHA IUXAJbHUX ILJIAXiB, KaIlejab, OJI0BOTY, 3aIaMo-
POUeHHs, CTOMJIOBaHiCcTh. TaKi cuMOTOMU MOYKHA CIIOCTEPITraTH Y BEJINKUX
MicTax, me HmigBUINleHi BUKUAU aBTOMOOiIiB, AKi MicTaATh okcuau HiTpore-
HY, COPUYUHSIOTH IIePeTBOPEHHA KMCHIO B 030H.

MakcumanbHOI KOHIIEHTpAIlili B armMocgepi 030H mocsarae Ha BiacraHi
23 — 25 kM Bij moBepxHi 3eMJIi, yTBOPIOIOUM TaK 3BAaHUUN 030H08UIL LLAD.

OsoHoBHUI IIap Bifirpae BamKJIUBY POJL y 30epekeHHi JKUTTS Ha Ha-
it maaxeri. Bin sarpumye 3ryOHY I JI0Ael, TBAPUH i POCJUH YaCTHUHY
OIKigInBOro yabTpad)iosIeToBOT0 COHAYHOTO BUIPOMiHIOBAHHA, SIKE MOXKe
CIPUUMHUTY 3aXBOPIOBAHHS IIKipu (30KpeMa, i OHKOJOTIuHi), HeTaTUBHO
BILIMHYTH Ha 6iosoriuni mporecu. KpiMm Toro, pasom 3 ByriIeKnuCJINM ra30M
030HOBUI ITIap IOTJIMHAE TEILJI0Be, iH(pauepBoHe BUIIPOMiHIOBAHHS 3eMJIi i
3amobirae ii 0X0JIOAKEeHHIO.

Opuak miJ BILIMBOM AHTPOMIOTeHHUX UMHHWKIB O30HOBUHU IIap 3a3HAae
PYUHYBaHHSA, B HbOMY YTBOPIOIOTBHCS «O30HOBI AipKm». Bimomi mecarkm

110



Hememaniyni enemeHmu ma ix cnosiyku

peuoBUH — 3a0pyaHIOBAUiB aTMocdepu, AKI PpyHHYIOTH O30HOBUII IIIap.
YueHi mociaigman, 10 oco0JaMBO Hebe3meuHUMU € okcuau HiTporemy, AkKi
YTBOPIOIOThCA i uac poboru aBiamniiitaux neuryHis. [llogo cTynensa BuiuBy
iHIIIUX PeUYOBUH, TO BiH Y IPUPOJAHUX YMOBaAX OCTATOUYHO He BUBHAUEHUIA.

30epesKeHHs i BiTHOBJIEHHS 030HOBOTO INIAPY, BCTAHOBJIEHHS ITPUYNH

ioro pyiHyBaHHA — OJHA 3 HaWHATAJBHIIMINX TPOOJIeM JIIOACTBA, IO ITO-
Tpebye PO3B’A3yBaHHS.

!

KopoTko mmpo rojioBue

Oxcuren yTBOPIOE [Bi aJlOTPOINHI BUL03MiHN — KuceHb O, i1 030H
0,, AKi BiAPIBHAIOTHCA CKJIaL0M Ta OyJ0BOI0 MOJIEKYJIH i, BIAIOBiAHO,
BJIACTUBOCTAMHU. ICHYBaHHA XiMiUHOTO ejleMeHTa y BUTJISAL ABOX abo
KIIBKOX IMPOCTUX PEUOBUH, PiBHMUX 3a BJIIACTUBOCTAMU i OYI0BOIO, HA-
BUBAETHCA AJLOMPONi€I0, a CAMi ITPOCTI PEUOBUHU — AJOMPONHUMU BU-
dosminamu (popMaMu) XiMiYHOrO ejaeMeHTa. AJIOTPOIHI BUAO3MiHU
Oxcureny — xucesub O, i1 030H O, — CUJIBbHI OKMCHUKH, 1[0 BUABJISA-
€ThCA Y PEaKIisax 3 OiJbIIiCTIO MPOCTUX PEUYOBUH i OaraTbMa CKJIAI-
HuMu. [IpogyKTaMu peaxiliii OKMCHEHH KUCHEM 3a3BUYAl € OKCcuodu.
OxucHioBanbHa 3f1aTHICTD 030HY O, BUIla, HisK y KuCHIO O,, 1110 3yMOB-
JIEHO YTBOPEHHSIM BUHATKOBO aKTUBHUX aTOMiB OKCUTEHY.

O30no08Ull wLap — 1e YacTuHAa aTMocdepu Ha BUcoTi 23 — 25 KM Bix
3eMHOI MOBEPXHi 3 MAKCUMAJIbHOIO KOHIIEHTPAIlielo 030Hy. BiH yacT-
KOBO IIOTJINHA€E HeOesIeuHe IJis YChOro *KMBOTO HAa IIJIaHETi yJabTpa-
(ioseToBe COHSTUHE BUIIPOMiHIOBaHHSA. 3aCTOCYBAHHSA KUCHIO I 030HY
3YMOBJIEHO iX OKMCHIOBAJILHUMU BJIACTUBOCTAMU.

¢) KourponsHi 3aBnanns
® 1. JlaiiTe o3HaueHHS ABUIIa agoTpolii. HassiTs amorponsi Bugosminu Oxcure-

HY. YuM MOSCHIOETHCS iCHYBaHHSA Pi3HUX HOro BUAO3MIiH?

2. CxapaxTepusyiiTe mogiOHicTh i BIAMiHHICTD BJIACTUBOCTEHN KUCHIO I 030HY:
a) pisuunux; 60) XiMmiunux. Bigmosige Ha 3anuTaHHA 0) JOMOBHITL PIBHAHHS-
MU XiMiUYHUX peaxIriii.

3. IloscHiTh, 110 TaKe «030HOBUH ImIap». YoMy HigBUINEHUH BMiCT 030HY B
HUKHIX mmapax atmoc@epu (Tpomocdepi) i moHM:KeHUit — y BepxHixX (cTpa-
Tochepi) BUKJINKAE 3aHETIOKOEHHSA BUEHUX.

4. Ilpu mpomycKaHHI KMCHIO 006’€MOM b JI uepe3 030HATOD OeP:Kajii ra3oBy Cy-
i 06’emom 4,9 1. O6uncIiTh 06’eMHY YacTKy 030HY B cymimri. O6’emu ra-
3iB BUMipsAHi 32 OMHAKOBUX YMOB.

5. Ilpocra HecTifika rasyBaTa peuoBrHA A IIepeTBOPIOETHCA B iHIITY IPOCTY pe-
yoBuHY B, mpu nipomy B il armocdepi roputs mertau 1. Ik pesyabrar 1iei pe-
aKIlii yTBOPIOETHCSI OKCUL, ¥ AKOMY METAJIUHUH eJIeMeHT IepedyBae B IBOX
CTyHeHAX OKUCHeHHA. Busnaure peuoBunu A, B, [I. HanuriTe piBHAHHA
UX peakiliii, CKJIAiTh cXeMy eJIEKTPOHHOTO DajlaHCy AJA peakIlili TOpiHHSA
MeTaJy.
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6. Busnaure, AKy 3 IepeiueHUX CIIOJYK Tpeba B3ATU, MO0 Y Pe3yabTaTi Tep-
MiUYHOTO PO3KJIaAy OJHAKOBUX Mac IIUX CHOJYK H00YyTH MAaKCUMAJIbHY Kijb-
KicTh kKucHo: KMnO,, KCIO3 , KNO,.

7. Ilpu cnanroBaHHI IOPOINKY MeTasy Macoio 13,5 r yTBOpUBCSA OKCHJ MacCOO
25,5 1, y AKOMY MeTaJIiuHUil eJleMeHT TpuBaJeHTHUI. BusHauTe, MOPOIIIOK
SIKOT'0 MeTAaJy CIIaJIUJIN.

8". Ilpu poskjami Kariii mepmMaHraHaTy Mmacorw 47,4 r yrBOpUBCA TBePAUIA 3aJI1-
oK macoio 45,0 r. O6uucriTh: 06’€M KUCHIO, 1110 BUAIIUBCA (H.Y.), i CKJaz
TBEPAOTO BATUIIKY.

9*.Tas, 70Oy THIl YHACHiZOK IOBHOTO TEPMIiYHOrO PO3KJALy KAJiil mepMaHra-
HaTy Macoro 16,8 r i3 MacoBOIO YaCTKOIO AOMIIIOK 6 % , IPOIyCTHIN KPish
ozouarop. IIpu nromy 15 % rasy meperBopuiucs Ha 030H. O0uucaiTh 06’eM
onep:kaHoi ra3osoi cymirtri (H.y.).

§ 27. Cipka

VeBimomaeHHA 3MicTy IIbOT0 ITaparpada gae 3Mory:
xapaxkmepuzysamu 0yIOBy aJoTponHux Bumo3Min Cynsdypy, disuuni Ta
ximiuHi BIacTUBOCTI, c1ocoOu 100yBaHHA, MPAKTUUHE 3HAUEHHS CipKU;
ckaadamu PiBHAHHA Ta CXE€MU eJIeKTPOHHOTO 0ajaHCy BiANOBigHUX Xi-
MiUHUX peakIfiii.

Cipka. BBakaioTh, II0 yKpaiHCbKa Ha3Ba PEUOBUHU <«CipKa» IIO0XO-
IUTH Bifi CAHCKPUTCHKOTO (ZaBHLOIHAINCHKOIO) cipa — CBiTJIO-:KOBTU. ¥
CTapoCJIOB’ AHCLKill MOBi «cepa» — OyAb-sAKAa roproya peuoBMUHA.

= [IpuragmaiiTe 3 ypokiB reorpagii miciesHaxomKeHHs IMOKJALIB CipKU B

VYipaini.

®izuuni Baactusocrti. CipKa icHye y mpupoai y BiJibHOMY i 3B’A3aHOMY
cTaHax. 3a CTAaHAAPTHUX YMOB — Ile KPUXKa KPUCTAJiUHA PEUOBUHA JKOB-
TOT'O KOJBOPY, HEPO3UMHHA ¥ BOA1 i BasKkua 3a Hel. IIpoTe mOpomiok cipru y
BOJIi He TOHe, 3aJUIITAI0UNCh Ha IOBEPXHi, OCKIILKY HEe 3MOUYYETHCA BOIOIO.
dAxK1iro fogaTu 40 BOAM HE3HAUHY KiJbKicTh cIUPTy abo aleToHy, cipka oci-
Iae Ha AHO. BoHa moOpe pO3UMHAETHCS B CipKOBYTJIeIi, OeH3MHI Ta iHIIIuX
OpraHiUHUX PO3UNHHUKAX.

AnorponHi Bugosminu Cyabgypy. Ax i Oxkcuren Cynbdyp 3maTHUI 10
YTBOPEHHS aJOTPOIIHUX BUAO3MiH, IKi BiApisHAIOTLCA OgHA Big omgHOI OY-
IOBOIO MOJIEKYJIAPHOI KPUCTAJNIYHOI I'DATKH i BiIIIOBIAHO BJIACTUBOCTAMU.

Ycboro BimoMo moHajn MecATh aJoTpPomHuX BumosMmin Cyiabdypy, Haii-
O1JIBII CTIHKMMU cepel HUX € poMOiuHa, MOHOKJIIHHA i IIIacTUUYHA cipka.

YTBOpPEHHIO aJIOTPOINHUX BUAO3MIiH cupuse 3gaTHiCTh aToMiB Cyasdypy
yTBOpIOBATHU JaHIOr® —S—S—S—S—S—S—S—S—, axi MoXyTh maBa-
TU IUKJIIYHI MOJIEKYJIH 3 BOCBMHU aTOMiB, III0 HATaAYIOTh KOPOHY. 3 TAKUX
MOJIEKYJI CKJIAZAIOTHCA MOJIEKYJISAPHI KpUcTaau poM6iuHOI Ta MOHOKJIIHHOL
cipxu (mau. 38, a).
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BigpisamThCca KpucTaIivHi
amorponHi wmoxudikamii Cyuib-
dypy GopmMo0 KpHCTaJiB, Y
AKUX MOJIEKYJU yHaKOBaHI 1O-

pizHOMY: GiJBII IIiILHE YIAKy- a 6
BaHHSA XapaKTepHe AJIs pOMOiuHOl
cipku (man. 38, 8). ¥ BimbHOMY
cTaHi y mpuponi icHye pombiuHa
cipka. Pisma OymoBa kpucraiiB 8 2
poMOiuHOI i MOHOKJIIHHOI CipKu Man. 38. ®opmn monekyn Cipku:
3YMOBJIIOE PiBHUITIO 1XHIX (Gi8uWu- g — KprcTaniyHol, 6 — nnacTuyHol; il Kpuctanis:
HUX BjacTuBocTei (tabi. 9). 8 — POMOIYHOI, 2 — MOHOKIIHHOI
Tabnuuya 9
BnacTnBocCTi poM6i4uHOI Ta MOHOKNIHHOI CipKK
BaacruBocri mpoctux Cipka
PeY0oBUH pomoOiuna MOHOKJIiHHA
Kouip JInMOHHO-KOBTU Baizo-sosTui, l\faﬁme
Oe3bapBHUII
T'yeruna 2,07 r/cm® 1,96 r/cm3
Temneparypa 112,8°C 119,3°C

Ha npurnaazi amorpormii Cyabdypy MOKHA MepPecBifunTHICh Y Iepexoni
BHUO3MiH OJHA B OOHY.

s noOyBaHHA MOHOKAIHHOL CipKU HEOOXiJHO HATPiTH B IpoO6ipILi mrma-
TOYOK POMOIUHOI CipKM [0 IJIaBJIEeHHS — IOABU PYXJUBOI CBiT/IO-3KOBTOL
PiiVHM, K& TAKOX CKJIAJAa€ThCA 3 MOJEKYJ cKaany S,. [Torim oxononuTu
PO3ILIaBJIEHY CipKY 40 YaCTKOBOTO TBEPAHEHHS i 3JIUTH Ty, II[0 He 3aCTHUTJIA.
Ha crinkax mpo0ipKu 3aIUIIa0ThLC JOBTI roiyacTi KprucTaaIu MOHOKJIIHHOL
cipxu, AKa uepes MeBHUH Yac IMIepPeTBOPIOETHCA Ha POMOIUHY.

06 mobyTu naacmuyry cipKy, Tpeba HarpiBaTu poMOiUHY CipKy B IIpO-
OipIii 1o kuninHg 3a TeMnepatypu 445 °C. 3a 11X yMOB IUKJIIYHI MOJIEKYJIN
PYHHYIOThCA. KIMO KUILIAYY CipKy 00epekHO BUJIUTU TOHKOIO I[iBKOIO B
CKJITHKY 3 XOJIOZHOIO BOJO0I0, TO YTBOPUTLCSI TEMHO-KOPHUUHEBAa, I'yMOIIO-
IibHa ITacTHUYHA CipKa, AKa CKJIAJAETHCSI 3 MOJIEKYJ, YTBOPEHUX JOBTUMU
JaHIoramMu aToMis (MaJj. 38, 6). BoHa Hecrifika i uepes geKiJIbKa roguH e-
PETBOPIOETHCA HA POMOIUHY.

HooyBanua. [IpupogHe gixepesio — caMopoAHa cipka. S3HAUHY KiJIbKicTh
Cipxu TaKoK JOOYBAIOTH 3 AUTiAPOreH CYJb(Dimy, II[0 € CYIyTHUKOM IIPU-
poxHOro rasdy i HaTH, a TAKOX IPOMUCIOBUX Iasis, mo mictats H,S i S0,.

Ximiuni Bracrusocri. Cipka — THUIIOBUIL, JOCTATHLO XiMiUYHO aKTUBHUIA
HeMeTaJI, X04a MEHIII aKTUBHUN MOPiBHAHO 3 KUCHEM i rajoreHamu (1omy?).
Tomy GiBITiCTh peakIriil 3a y4acTio CipKu BiJ0OyBaeThCA IpU HArpiBaHHi.

113



Po3pgin 2

= PogrisanyTi y nmaparpadi xiMiuHi BJIaCTHBOCTI CipKU € 3araJbHUMU AJIA
ycix anmorponHux Bu0o3MiH Cyabdypy, TOMY B PIBHAHHAX pPeakIlii ¢gop-
MyJia CipKU 3almcyeThed S.
VY peakIisgx 3aJesXHO BiJf IPUPOAU iHIIIOTO peareHTy cipKa BUABJIAE abo
OKMCHIOBaJIbHi, a60 BiTHOBHI BJIACTHUBOCTI, II0 HMOSCHIOETHCA HTPOMIiKHUM
0

3HAUEHHAM CTYyIeHA OKVMCHEHHS S.
OKUucHW08aANbHI 8/acmu8ocmi cipka IIPOABJISE B PeakIligxXx 3 MeTaJlaMu
(okpim 3oJioTa, IJIATUHU, ipUAiI0), BOTHEM, IeAKNMI HeMeTaJaMu’:
0 -2
S+ 26—S
3a cTaHIApPTHUX YMOB 3 CiPKOIO B3a€EMOIiIOTh JIY:KHI Ta Jy:KHO3eMeJabHi
MeTajl, a TaK0K PTYTh. 3 IIepeBaKHO0 OLIBIIICTIO MeTaIiB peakIlii Big0y-
BaloThCA Npu HarpiBauHi. IIpogykTamm peakiiiii € cyabgimm:

t t
38 + 2Al = AlLS,; S + Fe = FeS
Peaxirito cipku i3 pryrTio 3 yrBopenuaM Mepkypiii(Il) cynpdiny Buxopu-
CTOBYIOTB JJIsI BUAAJEHHS CJIiiB PO3JIUTOL PTYTi, AKA € CHJIILHOIO OTPYTOI0. [

IIBOT'0 MiCITdA 3 HAWMEHIIIIMHU KPAILINHKAMHU PTYTi ITIOCUTIAIOTE IIOPOIITKOM CipKu:
S+ Hg = HgS
IIpu mpomyckaHHi Kpish pPO3IJIaBJIeHY CipKY BOJHIO YTBOPIOETHCA AU-
rizporen cyabdim, abo cipKkoBOIeHb, — 3aAYILJINBUI ras i3 XxapakTepHUM
3amaxoM TYXJIUX S€Ib:
H,+S5HS
Ilix yac marpiBanHA cipka pearye i3 ByrJernem, cuiimiem, ¢pochopom 3
yrBOpeHHAM Bianosiguo CS, — rap6ou(IV) cyabdiny, SiS, — cmminiin(IV)
cyabdiny, P,S, — docdhop(Ill) cynasdiny.
= CKJIAIITh CXeMU eJIEKTPOHHOrO 6aJIaHCy AJIs HaBeLeHNX PiBHAHD PeaKIIii.
BidHos6Hi 81acmusocmi. 3aJeXHO Bil CUJIM OKUCHUKA 1 yMOB ITPOBEIEH-

HS peakIrii cTymninb okucHeHHs Cyabdypy IiABUIYETHCA IIO-PisHOMY:
+4 0 +6

0
S—-4¢—S; S-66—S
Ilin wac HarpiBamHA cipka pearye 3 KHCHEM IIOBiTPsI, YTBOPIOIOUU
cyabdyp(IV) okemna SO,. IIpomec ropiHHA CYyNPOBOAKYETHCA YTBOPEHHAM
HeBenKOl KinbKocTi cynbdyp(VI) okcuay SO,.
Cipka B3aeMogie 3 rajoreHaMu (KpiM #01y), YTBOPIOIOUHM CIIOJIYKU Pis-
Horo ckyaany: cyap@yp(VI) payopuny SF, (ximiuno inepTHOI «XimMiuHOI mia-
TUHU» ), cyabhyp(IV) xmopuny SCI,:

S+ 3F,=SF,; S + 201, = SCI,

IIpu mHarpiBaHHiI cipKa pearye 3 KOHIEHTPOBAHUMU KIUCJIOTAMU-
OKMCHUKAMMU:

S+ 6HNO, = H,S0, + 6NO,1 + 2H,0

= CKJIaIiTh CXeMU eJIeKTPOHHOTO OaIaHCy IJid HaBeJeHUX PiBHAHD PeaKITiii.
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0
IIpomiskHMI cTymins okucHeHHA Cyabdypy S 3yMOBJIIOE 3MAaTHICTE Cip-
KU 00 peakIlii camookucnenns — camogionosienus. Ilpukaagom Takoi pe-
aKIIii € PO3YMHEHHA CipKU y Jyrax 3 YyTBOPEHHAM CyJab(iay i cyabdiry Big-
TIOBiJHOTO METaJIiUHOTO eJIeMeHTAa:
0 +4 -2
3S + 6KOH = K, SO, + 2K,S + 3H,0

0 +4
S—46— S 1 oxucHenHs, BiTHOBHUK

0

S+25— _Sz 2 BiJHOBJIEHHS, OKUCHUK

3acrocyBanHsi. CipKka BUKOPHCTOBYETHCA MEPEBAKHO K CUPOBUHA IJIA
BUpOOHMITBa cynbpaTHOol Kuciaotu H,SO, i Kanemiii rigporeHcyiabdity
Ca(HSO0,),, HeobxinHoro 11s mepepodKu 1emto103u. CipKy BUKOPUCTOBYIOTh
TaKO0K Y BUPOOHUIITBI rymMu (ByJIKaHisallia KayuyKy), OpraHiuHuX OapBHU-
KiB, JiKiB, IIpemapariB s 3aXUCTy PocanH. BoHa BXOIUTh 0 CKJIALY IIOPOXY
Ta iHMINX TiPOTeXHIUHUX CyMiIllei. ¥ BUTJIALL Masell OUHIIeHy CipKy 3acTo-
COBYIOTb JIJIf JIiKyBaHHA IMIKipu. Takox i1 BUKOPUCTOBYIOTH I JOOYBaHHS
TaK 3BAaHOI'O CYXO3JIITHOTO 30JI0Ta SNS,, AKAM IIOKPUBAIOTh KYIIOJIN EPKOB,
«BOJIOTATH» CKYJIBITYPHU Ta €JIEMEHTH apXiTeKTypHUX cropya (Mai. 39).

' Kopotko mpo rososue

® Cynbdypy BiAIOBiTaoTh JeKiabKa aJIOTPOITHUX BUIO3MIiH, AK1 Bif-

Pi3HAIOTHCS OyJ0BOIO MOJIEKYJI i KpucTasiB rparku. Haii6iabi cTifiKu-
MU € pOMOiLHA, MOHOKLIHHA i naacmuyHa cipka. @i3uUHi B1aCTUBOCTI
3YMOBJIEHI MOJIEKYJIAPHOIO KPUCTAJIYHOIO I'PATKO0 aJIOTPOIITHIX BUI0-
amin Cyabhypy. 3a XiMiYyHUMK BJIaCTUBOCTAMU CipKa — TUIOBUI He-
MeTasi. BilbIIicTh peakIliii IpoxXoauTh IIPU HarpiBaHHI. K oKucHUK
cipKa pearye 3 MeTajlaMu 3 YTBOPEHHAM CyJIb(MigiB Ta BOgHEM — IIPHU
IIbOMY YTBOPIOETHCS AUTIAPOreH cyab(in (CipKoBoAeHD). A AK 8i0H08-
HUK pearye 3 KUCHeM 3 yTBopeHHAM cyabyp(IV) okcuny, raasorenamu
(Kpim fiomy) — IIpU MBOMY YTBOPIOIOTHECA rajoreHigu Cyabhypy pisHO-
T'0 CKJIAZy, a TAKOK 3 KOHIIEHTPOBAHMMY KHCJIOTaAMHU. BiJbIIicTh Cip-
KU BUKOPUCTOBYETHCA AJIA OOYBaHHS CYJIb(MAaTHOI KMCIOTH.

a 6 8 2

Man. 39. 3acTocyBaHHs CipKu: d — BUPOOHMLITBO rymu; 6 — cipka-yHriung;
8 — BUTOTOBJIEHHA Ma3el; 2 — Cyx03J1iTHe 3071070 (iHTep'ep OpecbKoro onepHoOro TeaTpy)
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Haa momurauBux. Cipka — peuoBUHAa, AKAa BigoMa JIIOACTBY 3 HaM-
maBHimwux uyaciB. IIpo Hei 3ragyerbcsa y Crapomy Ta HoBomy 3aBiTax,
tBopax I'omepa (VIII ct. mo H. e.). CipKy BBaKaJ i PEeUYOBUHOIO 3i CBiTY
migzemHMx Gorie. Ii KypiHHA BUKOPHUCTOBYBAIN B PeiriiHUX ob6pamax.
Bowna sgaBHa Bxoamiia g0 cKJIaqy Pi3HUX TOPIOYNX CYMiIllel: «T'PEIIbKOro
BorHIO» (V cT. 10 H. e.), mopoxy (XIII ct., Kurait). ¥ 941 p. mig crimamn
ITapropony «rperbKuM BOTHEM» OYJIO 3HUIIEHO (PJIOT KUiBCHbKOTO KHA3A
Iropsa. Jlitonucenp, po3moBigayy IPo IO IOAiI0, 3a3HAYaE, M0 TPEeKU
OyCcKaJIi BOTOHb, HiOM OJMCKaBKY Ha Hebi, AKa craJjioBaJa BoiHiB Iropsa,
yepes IO BOHU He MOA0JIAJKM Bopora. ¥ Hacu aaximii cipka BBaskajacsa
000B’ A3K0BOIO CKJIAA0BOIO («O6aTbKOM» ) yeix meraniB. ¥ XVIII cr. ii ese-
MeHTapHY IPUPOAY BCTAHOBUB (ppaHIy3bKUll yueHuil A. JlaByasne.

¢) KourpoasHi 3aBnanns

® 1. Haii6inem cTifika 3a cTAaHJAPTHIX yYMOB asIoTponHa Mogudikania Cyasdypy
A yci HecTitiki; B powmb6iuna cipka;
B nnactuuHa cipka; I' monOKIiHHA cipKa.

2. Cipka 3a 3BUUailHUX yYMOB

A amop(dHa peuoBUHA, TKA IPOBOAUTH €JIEKTPUIHUN CTPYM;

b Jserka KpucrasriuHa peyoBUHA, II[0 POSUYNHAETHCA Y BOIi;

B kpuxka KpucTajiuHa peuoBUHA, dKa IIOTaHO IIPOBOAUTH TEILJIO i He IPOo-
BOJUTD €JIEKTPUUHUY CTPYM;

I' kpucraniuHa peuoBUHA, 110 TPOBOAUTH TEILJIO.

3. Cipra y xiMiuHUX peaKIisiX BUABJISIE BJIACTUBOCTL
A Juiie OKUCHUKA;

b oxmcHuKa i BiZHOBHUKA;
B swmmie BimHOBHUKA.

4. HamurriTh o Tpu PiBHAHHA peakIliil, 10 XapaKTepusyoTh CipKy dK OKUC-
HUK i aK BigHOBHUK. CKJIamiTh cXeMU eJIeKTPOHHOTO OajaHCy.

5. I3 mepesiky BubOepiTh peuoBUHU, 3 AKUMU pearye cipka: Boma, Kajbllili, BO-
IeHb, XJOPUIHA KUCJI0Ta, KUCeHb, 30JI0TO, OpoM, HAaTpi#l 6pomin, ByrJelsb,
MiIb, KOHIIEHTPOBaHAa HiTpaTHA KUCJIOTa, PO3UYWH HATPill rifpoKcumy, mos.
Hanwunrite piBHAHHEA peakiiti. CKIagiTh cxeMu eJIeKTPOHHOTO OalaHCy.

6. Minmepan chanmepur mictutrs 9,9 % Cynasdypy. O0UnucaiTh MacoBy YacTKy
NUHK cyab(iay B MiHepaJi 3a yMOBU, M0 iHIII CKJIaZOBi chasepuTy He Mi-
ctatk Cynasdypy.

7. O6uuciiTh 06’eM CipKOBOIHIO, IIT0 YTBOPUBCS B pe3yabTaTi B3aeMonii cipku
macoro 12,0 r i3 Boguem 06’emom 4,48 i1 (H.y.).

8. IIpu B3aemomii TexHiuHOI cipKu Macoio 38,0 r i3 TOPOIITKOM aaoMiHit0 106Y-
JU aJIfOMiHi# cyabdin macoro 52,5 r. O6UuncaiTh Macy ZOMINIOK y BUXigHiH
peYoBUHi.

9. O6uucraith Macy cyap@yp(IV) xaopuny, AK1Uil yTBOPUBCS IIPU B3AEMO/i1 TEXHIU-
HOI cipku macoro 80 r, sika MicTUTb 4 % IOMIIIIOK, 3 XxJ10poM 06’emom 110 i1 (1.y.).

10*. O6uncmite 00’em cyabhyp(IV) oxcumy (H.y.), III0 YTBOPUBCA IPU B3AEMO-
Iii ciprm macoro 4,0 r i3 KucHeM 06’eMoM 3,2 JI, BUMiIPAHUM 3a TEMIIEPATYPU
27 °Citucky 1 atm.
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§ 28. CipkoBopeHb. Cynbdign

YceBimomaeHHA 3MicTy IIboTo ITaparpada j1ae 3Mory:
xapaxmepuidysamu cKjaj i 0yooBYy CipKOBOIHIO, cyab(imHOI KuUCIOTH,
ii coseil; (pisuuni Ta XiMiuHi BIacTUBOCTI, IPAKTUYHE 3HAUEHHS CIOJYK
Cyasdypy(II); disiosoriuny mito cipkoBOAHIO;
susHauamu cyib(pif-ioHU B po3umHaX;
ckaadamu PiBHAHHA Ta CXEeMU eJIeKTPOHHOTO 0ajaHCy BiANOBIZHUX Xi-
MiUHUX peakIfii.

CipkoBogeHns, a00 gurigpores cyabdin HZS, — JIeTKa BOJHEeBAa CIOJIyKa
Cyasdypy; M (H,S) = 34.

Y moseryai cipkoBogHio atoM Cyab(ypy yTBOPIOE ABAa KOBaJIEHTHI ITO-
JApHI 3B’A3KM 3 ABOMa aToMaMu ['iporeHy — BHACJIIJOK HmepeKpPUBAHHS
KOJKHOTO i3 JBOX HecIapeHuX p-eJeKTpoHiB aroma Cynb(ypy 3 HecnapeHu-
MU S-eJIeKTPOHAMU KOXKHOTO 3 aToMiB I'imporeny. BamenTHuii Kyt HabJIu-
JKAETHCS A0 IIPSIMOTO i CTAaHOBUTDL 92°. YHACHIZOK KyTOBOI OyI0BU MOJIEKY-
Ja moyaapHa (mai. 40).

Ha BigMiHy Bif MOJIEKYJIM BOAM MOJIEKYJIM CiPKOBOJHIO He YTBOPIOIOTH
MiK co00I0 BOAHEBUX 3B’ A3KiB, I10 MOACHIOETHCA 3HAYHO MEHIIIOIO HOJIAP-
HicTio 3B aA3KiB S—H mopiBuaHo 3i 38 a3kamu O—H.

= [IosICHITH PiBHUITIO MOJSIPHOCTI 3a3HaUeHUX 3B’ A3KiB.

ITommupenicts y npuponi. Bu y:xe 3uHaeTe 3 § 25, 110 CipKOBOIEHb Mi-
CTUTHCA Y IPUPOAHOMY Ta ByJKaHIUHOMY rasax, Ha(Ti, MiHepaJbHUX J:Ke-
penax: Cunak, Hemupis, Uepue (Yxpaiuma), Mamecra (Pocis). CipkoBomeHb
YTBOPIOETHCS IIiJ] YaC PO3KJIAAY POCIUHHUX i TBADUHHUX PEIITOK.

®Di3uyHi BIACTHBOCTI CipKOBOJHIO 3yMOBJIEHI MOJIEKYJISIPHOIO KPHCTATIIU-
HOIO I'PaTKOI0. 3a CTaHTapPTHUX YMOB — Iie 0e30apBHUII a3, BAIKUUIl 34 II0-
BiTps, 3 Ay'Ke HEIIPUEMHUM 3allaXx0M TYXJUX d€llb. 3a Temuepatypu 20 °C B
oxHOMY 00’eMi BOAM PO3UMHAIOTHCA 2,4 00’eMy cipKoBogHio. IIpu sHMKeHHL
remnoepatypu 4o 0 °C po3unHHICTE CIipKOBOIHIO 30iIbIITYETHCSI MaliKe BABiUi,
1o 4,6 06’emy. B HacuueHoMy po3umHi I0T0 MacoBa YacTKA CTAHOBUTH IIPU-
6ausuo 0,3 % . Po3umH CipKOBOAHIO 3MiHIOE KOJIIp JIJAKMyCy Ha UYepPBOHUIL,
TOOTO BUSABJISIE BJACTUBOCTI CIa0KO0I KMCIOTH — CYIb(pigHOI.

®diziomoriuna pgia. Cipkoso-

JIIeHb — NIy:Ke OTpylHa peuoBUHA.
IIpu pobGoTi 3 HUM curig Oe3goran-
HO IOTPUMYyBATHCSA IIPaBuUJI GesIre-
ku. IIpamroBaTu 3 (UM ra3om mo-
TPiOHO TIIBKM Y BUTSKHIN mradi
200 repMeTUYHOMY ITPUJIIATI.

HasasuicTs y moBiTpi 06’ eMHOI a 6
yactku cipxosoxuio 0,1 % Bu- Man. 40. Monekyna CipKOBOAHIO: d — MopZenb,
KJNKAae OTPyeHHA. Jlumme oxuH 6 — npoctoposa 6yaoBa
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IOIMX CIPKOBOIHIO MOYKe CIIPUUUHUTYU HEIPUTOMHICTB, ITapaJiiy AuXaJabHO-
ro menTpy. OTpyiiHa Aisg TIOSCHIOETHCA HOro 3MaTHICTIO B3aemMomisaTu 3 Pe-
pyMOM TreMorJI00iHy KPOBi.

Ilepra gormomora mpu OTPYEHHI CipKOBOHEM — BANXAHHSA YHCTOTO IIOBITPA.

HooyBauHa. Y sabopamopii cipKoBOAeHb J0OYBAIOTh Y BUTAMKHIN 1m1adi.
Y npobipKy, 3aKkpimnieHy B J1a0opaTOPHOMY IIITATHBi, KJIAAyTh D—6 rpymo-
ok (epyM(II) cyabphigy posmipom 3 ropomuny. JognBaoTh 10 MOJIOBUHHA
IpPOoOipKY PO3YMH XJIOPUAHOI a60 cyab(paTHOI KMCIOTH i 3aKPUBAIOTh ITPOO-
KOIO 3 Ta3oBiABigHOIO TPYOKOMO. AAKIIO peakilisa BimOyBaeThCs MOBLIBHO, TO
OpobipKy o0epeskHO HarpiBarTh:

FeS_ + 2HCI = FeCl, + H,S1

HobyTuii cipKOBOJeHb BUKOPUCTOBYIOTH Yy OOCHiZax AJid BUABJEHHS
M0Oro BJIACTUBOCTEI.

= BupasiTh piBHAHHA peakIii B HOHHUX (opMax.

Ximiuni BractuBocti. HasgBHicTs y ckiaazi cipkoBoguio Cynbdypy 3 Mi-
HiMaJIbHUM CTyIleHeM OKHCHEHHs —2 3YMOBJIIOE CUJIbHI 8i0HO8HI 81acmu-
socmi 1iel peuoBMHM. 3aJIe:KHO BiJl CUJIM OKUCHUKA I YMOB ITPOBEJEHHS
peakIiii CTyniHb OKMCHEHHSA CyJILZQ)ypy Mo%{ce IIiABUIITYBATUCSA IIO-PiBHOMY:

S -2¢6—S
2 +4
S -6e—S
—2 +6
S -8 —S

B3saemoldia cipkosodHio 3 kucHem. CipKOBOJeHL TOPUTH OJAaKUTHUM
moJyM’ M B aTMoc(epi KHMCHIO a00 Ha MOBiTPi IIpu migmaaioBaHHi.

IIpu moBHOMY 3rOPSIHHI CipKOBOIHIO YTBOPIOOTHCA cyabGyp(IV) okcun i Boga:

2H,S + 30, = 2H,0 + 2S0,,

IIpu HemoBHOMY BTOPSAHHI B yMOBaXx HeCTaui KMCHIO YTBOPIOETHCS CipKa:

2H,S+0,=2H,0 + 25|

Peaxkiria mae mpoMuciioBe 3HAUEHHSA AJI1A TOOYBAHHSA CipKU 3 CIPKOBOIHIO.

CipxoBOZeHb JIeTKO OKMCHIOEThCA rajioreHaMu (6poMHEa abo oaHAa BOIA)
Ta COJIIMU TPUBAJIEHTHOTO Pepymy:

H,S + Br, =S| + 2HBr; HS+1,=8| + 2HI
2FeCl, + H,S = 2FeCl, + S| + 2HCI

= Jlna HaBeJeHUX PIiBHAHB OKUCHO-BiTHOBHUX PEaKIlill CKJALITH CXEeMU

€JIEKTPOHHOTrO 6ajIaucy.

Cyandinma kucaora. Po3unH cipKOBOIHIO ¥ BOII — AysKe caa0dKa IBOXO0C-
HOBHA KHUCJIOTA, AKAa AUCOIIII0€ CTYIiHYACTO 3 YTBOPEHHIM I'i IPOTeHCYIb(ia-
ionis HS™ i cynb@ig-ionis S?°;

H,S=H"+ HS7;
HS = H'+ S*
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VY posumHi 6araTo HeAMCOIiTOBAHUX MOJIEKYJ, TOMY BiH Ma€ AyKe CUJIb-
HUI 3amaX CipKOBOIHIO.

CynbdinHa KucjaoTa pearye 3 OCHOBHUMU OKCHUIAMU, OCHOBAMM, COJISA-
MU 3 YTBOPEHHAM ABOX BUIIB COJIeli: KMCJINX — TigporeHcyab(iniB i cepen-
HiX — cyabhinis:

H,S + NaOH= NaHS + H,0

H,S + 2NaOH= Na,S + 2H,0

= BupasiTh piBHAHHA HaBeJeHUX PeakIliil y HoHHuX (hopMax.

Cynsdinm, a9K i cipKoBOJeHb, € CUJIbLHUMU BiTHOBHUKaMu. Peakiia Baa-
eMOogii cyb(igiB MeTaIiYHIX €JIEMEHTIiB 3 KICHEM — BUIIAJIIOBAHHS CYJIb(]i-
IiB — mepIiia y Ipolieci Jo00yBaHHS KOJIbOPOBUX METAJIIB i3 cyabMhigHNX Py I:

2718 + 30, = 2Zn0 + 280,17

= CKJaIiTh CXeMU eJIEKTPOHHOTO0 6aIaHCy.

BinbmricTs rizporencyab@igiB i cynabdinm IyKHNX MeTaTiUHNX eJIeMeH-
TiB Ta amMoHi0 NH, po3unHAIOTHCA Y BOAI, a MepeBaKHa OLIbIIiCTD CyIbdi-
IiB — HeposdumHuHi. Cyabdingu K coii ciabKoi KMCJIOTU y BOTHUX PO3UNHAX
riposi3yroThed 3 YTBOPEHHAM JIYIKHOT'O CEPEIOBUIIIA.

= CKJaJiTh PiBHAHHSA peakKIlii rixpoJsisy HaTpiii cyabdiny.

Cynbdigy BaKKMX METAJNIiUHUX eJIeMeHTiB, SKi MiCcTATLCSI Y BUTHUCKY-
BaJIbHOMY psgi MeTasis micas Fe, 71o0yBaroTs IpU IPONYCKAHHI CipKOBOJ-
HIO Kpi3h PO3YMH IXHIiX coJei:

Cu* +H,S =CuS| + 2H"

Bzaemogmia my:ke caabkoi cyabhimHOI KHCIOTH 3 PO3UMHAMEU COJIe
CUJIBHUX KUCJOT (Ccyab(daTHoi, HiTpaTHOI, XJOPHUIHOI) 3yMOBJEHa Iy:Ke
He3HAUYHOIO PO3UMHHICTIO yTBOpeHuX cyabdiniB. Tak, gia posunHenHs 1
apreatym(I) cynsdiny moTpioHo 2 KM3 BOAH.

Heposuunni cyabdigu 6igbI1 aKTUBHUX METAJTIUHNX €JIEMEeHTiB 100yBa-
IOTh BBA€EMOJIi€I0 PO3UMHIB iX cojieil 3 pOBUMHHUMHU CyJIbQigamMn:

ZnCl,+ Na,S =ZnS| + 2NaCl

= BupasiTh piBHAHHA peakIlil y HoHHUX (opMax.

Cynbdinu ay:xHUX MeTaliB 6e3d0apBHi. A 6arato cyab(digiB KOJILOPOBi:
maroMoyM(II) cynsdin, kynpym(Il) cynsdin, mikoa(Il) cyabpdin — dvopHi,
kanmii(Il) cynsdin — xoBtuii, manrau(ll) cynbdis — poskeBuii.

Ha pisuiit posunaHOCTi cya1b(iniB y Boai Ta ix 3abapByieHHI 3acHOBaHi
AKicHi peakii Ha cyab(din-ioH i KaTioHU NEeAKNX MEeTAJiYHIX €JIEMEHTiB.

B amanituuniit ximii peak TUBOM Ha CipKOBOJEHb Ta PO3UUHHI cyabdinm
€ po3unmH maroMoym(II) HiTpaTy:

Pb%" + 8% = PbS|
= [losACHITBH, YOMY B3AJH caMe ITeil peakKTuB. HanuimiTs XimMiuHe piBHAHHS.
Bupagirts f1oro B mOBHi# HOHHiN popmi.
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Bpaxosyiouu Te, 1o coxai ITaromMOymy He BXogATh 40 BasoBoro mepeti-
Ky pPeaKTHUBiB s o0JagHAHHSA IIKiIBLHOTO XiMiuHOrO KabiHeTy, MOSACHITD,
AKUN peakTus, Kpim mrrom6ym(II) HiTpaTy, MosKHa Ile 3aTPOTOHYBATH IJIA
BU3HAUEHHS Ha NIKiJIBbHOMY PiBHIi cyabdin-ioHa.

NABOPATOPHWUW [OCNIA

SAKICHA PEAKIIA HA CYJIb®II-I0H

VY npobipKy HaIuiTe pO3YMH HATPi cyabhiny 06’emom 1 ma. [omatiTe
rakuit camuit 06’em posuuny Rynpym(II) cyabpary. IIlo cmocrepiraere?
Hanwumnrits piBHAHHA peakitii. BupasiTs fioro B HoHHUX (hopMax. 3podiTh
BHCHOBOK: AKMM PeaKTHBOM MOJKHA PO3IIisHABATHU CYyJAb(dig-ioHN].

3acrocyBanHsa cnoayk Cyasgypy(Il). Cynsdigsi pyau € mpupogHUMU CIIO-
aykamu He TitbKu Cyabdypy, a i 6araTbox KoJIbOpoBUX MeTasiB. Tomy ix Bu-
KOPHCTOBYIOTDH AK CUPOBUHY [JIsI IIPOMUCJIOBOTO TOOYBaHHSA METAJIIB: IIUHKY,
CBUHITIO, cpibia, pTyTi, OicmMyTy, MoTiGHeny, irmito Torro (§ 58). 3abapBieHH
baraTbox cyJab®ifiB y pisHi KOJILOPH 3yMOBUJIO 3aCTOCYBAHHSA CipKOBOIHIO B
aHAJTITUUHIN XiMil 114 po3nidHaBaHHA KaTiOHIB MeTaJiYHUX eJI€eMeHTiB.

' KopoTko mpo rorosune

® Ciprosozsenb (murizporen cynabdin) H,S — pedosmHa MmMojeKy-

JSApHOI OymoBu, CTymiHb OKMcHeHHA Cynabdypy MiHiMambHHN (—2),
3B’a3km S—H mosapwi, BamenTHU KyT 92°. MojsieKyia Mae KyTOBY
oymoBy. CipKOBOJEeHL — Ile OTPYHHHUI r'a3 i3 3amaxoM TYXJUX S€Ilb;
MaJIOPOBUMHHUI y BoAi. Mloro BogHMIT posunH — cirabka cyiIbhizHa
kucJora. 114 KuciaoTa JBOXOCHOBHA, AUCOIIIIOE CTYIiHYACTO, B PEaK-
I[iAX 3 OCHOBHUMHU OKCHUIaMU, OCHOBAMU, COJAMU YTBOPIOE ABa BUAU
coJieii — KucJi (rigporerncynbdinnm) i cepenHi (cyabdimm).

BinbmricTs cynibhiniB HeposurHHA Y BOMI1, YaCTUHA 3 HUX Ma€ 3a0apB-
JeHHs. fIKicHa peakiisa Ha cyab@ig-ioH S — B3aeMOZidA 3 POZUMHOM
mwrroMOym(IT) HiTpary abo Kynpym(Il) cyrbdary 3 yTBOPEHHIM YOPHOTO
ocany matomOyMm(II) cynsdiny ado kympym(Il) cyasdiny. CiproBomens i
cyabhiny HadeKaTh 00 CUJIbHUX BigHOBHUKIB. CyabdigHi pyau — cu-
POBUMHA [IJIsI ITPOMMCJIOBOTO TOOYBAHHS KOJIHOPOBUX METAJIiB.

daa nomutauBux. Ille 1890 p. pocificbka okeaHorpadgiuHa eKCIe Ui
IOBeJIa, II0 B akBaTopii HopHOTO MOps AysKe BUCOKMI BMiCT CIpKOBOIHIO —
100 M Bix moBepxHi y 1teHTpi Ta 300 MeTpiB y npubeperkHiii 3oxi. Ha cipko-
BOJHEBY TOBIITY IpUHanaoTh Maiixke 90 % Bim 3araabHOro 00’eMy BOIU.

3 6araThox TimoTes IOJ0 IPUYMNH MIOABY CipKOBOAHIO B HopHOMY MOPi
HaOLIBIT BUBHAHUMUY € HeopraHiuHa it opraniuda. CyTb HeopraHiuHOi rirmo-
Te3H II0JIATAE B TOMY, ITT0 CipKOBOJIEHD IePEeBaYKHO HAIXOIUTh 3 HAAP SeM.JTi,
a Opra”HiuHOl — yBeCh CipKOBOEHE € IIPOAYKTOM 0i0XiMiUHMX IIPOIlECiB.
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Ha cyuacHy exoJioriuny curyairiro B YopHOMY MOPi 3HAYHO BILJIBAE

AHTPOIOTeHHNI YNHHUK: MIOPiuHe 30iIbIIIeHHS HAaAXOIKeHHA PeUOBUH-
3a0pyaAHIOBAUiB, IMOsSBA PANIOHYKJIiAiB micasa xartactpodum Ha HopHo-
ounbebkiit AEC. HacoimkoM MbOro HETaTUBHOTO BILJIMBY € HMOIIMTUPEHHS B
IesKNX MicI[AX CipKOBOAHEBOI 30HU BiKe A0 riinouau 50 — 60 meTpiB Bif
IOBepPXHiI MopdA. PaxiBIi BBaKAIOTh, IO TiJIbKU CIILJIbHI 3yCUJLIIS IIPU-
YOPHOMOPCBLKUX KpPaiH II0J0 3MEHIINeHHs 3a0pyJHEeHHA MOKYThb IIOJIIII-
IUTU eKOJIOTiuHUH cTaH YopHOTro Mopsd

¢) Kourponbhi 3aBnanns

® 1.

ITosacHiTh, YoMy CipKOBOZEHD 3a CTAaHIAPTHUX YMOB IIepe0yBae B ra3yBaTOMYy
cTaHi, a Bojja — y pigxomy.

OOrpyHTYyiiTe: a) BiZHOBHI BJIACTHBOCTiI CipKOBOJHIO, cyab(dixiB; 6) cmad-
Ki KumcaoTHi BiacTmBOCTI CcynbdimHOI KucioTH; B) BuUOIp peakTuBy —
mwrtomOym(II) miTpary (ftona Pb?") s BusHauenns cyabdig-iona S,
CxapakTepusyiiTe mpakTuuHe sHaueHHA cmoayk Cyabdypy(1I).

HanumriTe piBHAHHA peaKIill 3a cXeMOI0 IepeTBOPeHb:

a) S — Na,S — CdS — H,S — SO,; 6)S—H,S —MgS—HS—S.
[ OKMCHO-BIZHOBHUX PeaKIliil CKJIaAiTh cXeMH eJJeKTPOHHOTO OaaHCy.
3ampomoHy#iTe ABa criocobu no6yBaHHSA CipKOBOAHIO B JabopaTopii, AKIIO €
TiMIBKY TPU PEaKTUBU: CipKa, MUHK, XJTOPULHA KUCIOTA i HeoOXimHe obtas-
HaHHA. HanuiriTe piBHAHEA BifmoBifHUX peaKiiii. {14 oKMCHO-BIiTHOBHUX
PeakIliii CKJIALiTh CXeMU eJIEKTPOHHOTO OaJlaHCY; JIA PeakIliii 3a ydJacTio
€eJIeKTPOJIITiB — PIBHAHHA B HOHHUX (popMax.

O6uncaitTs 06’ eMm cyabdyp(IV) okcuny, AKUi BUAIAIETHCA B Pe3yabTaTi 3T0-
PAHHS TeXHIYHOro CipKoBOgHIO 00’ eMmoMm 53,75 i1, 1o mictuts 20 % Heropro-
yux gomirrok. O6’eMu BUMipAHO 3a ONHAKOBUX YMOB.

O0umncaiTe Macy coji, fdKa yTBOpWJIACh TIPU IPOIMYCKAHHI CipKOBOIHIO
o6’emom 0,898 i (H.y.) Kpisb po3umH 06’eMoM 72,2 MJI 3 MACOBOIO YaCTKOIO
kynpym(II) cyasdary 10 % (ryctuna posgumny 1,1 r/mi).

Ha posumnaenas maiomOym(II) okcupmy, 1o yTBOPUBCS IIPUW BUMAJTIOBAHHI
CBUHIIEBOTO OJIUCKY Macoio 16 1, moTpi6HO 23,5 MJI XJTOPUAHOI KMCJIOTH 3 Ma-
coBoto yactkow HCI 14,5 % i ryctunoro 1,07 r/mu. O6umciiTs MacoBy 4acT-
Ky IOMIIIIOK Y CBUHIIEBOMY OJINCKY.

CnonaBunu cipry macoio 1,12 r ta 3aisdo macom 2,24 Ty BUTJIAIL 3aJ1i3HOTO
nuny. [lo cuiaBy fofastu HAIJIUINIOK XJIOPUAHOL KucjoTu. Busnaure ckiaaf
CILJIaBY 3a MacoOIo Ta 00’eM rasyBaTUX PedYoBUH (H.Y.), AKi BuAinmmuInca npu
B3aeMOJii cIIaBy i KMCJIOTH.

10°. Ha maBasxky xkynpym(II) cyaediny macoio 24 r momiaan po3unHOM GPOMi-

HOl KueaoTu. 'as, 1110 yTBOPUBCSA, IPOIIYCTUIN KPidh po3unH Macor 150 r 3
MAacoOBO0 YaCTKO0 HaTpii rizpokcuxy 12 % . O6umcaiTs MacoBi yacTKu co-
Jeil y po3umHi Iicyasa peakirii.

TBopue 3aBmanHA. BuKopucraBIiu AOZATKOBI mMiKepesa imdopwmariii ta
IaTrepHeT-pecypc, HalIiTh BiAMOBiAL HA TaKi 3amUTaHHS: a) YOMY KapTH-
HU CTapPOJaBHIiX XYAOKHUKIB 3 YaCOM TeMHIIIal0Th, BTPAUYalOTh ACKPaBiCTh
dapb; 6) AK camMe pecTaBpPaTOPU OHOBJIIOIOTH ITi KAPTUHU ?
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§ 29. Cnonyku Cynboypy(lV)

VYceBimomaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
xapaxmepusysamu craan cyabdyp(IV) okcuny, cyabdiTHOI KUCIOTH Ta
ii comett, pismuni Ta ximiuwHi BaacTuBOCTi, TOOYBaHHA i MpaKTHUUHE 3HA-
YeHHS;
8u3Havamu cyJab(piT-ioHU B pO3UYMHAX;
ckaadamu PiBHAHHA PeaKIliil Ta CXeMU eJIEKTPOHHOT0 OaIaHCy BiAmoBiz-
HUX XiMiUHUX peakIliii.

Haii6inbire sHauenus cepef cuoayk Cynbdypy 3i cTymeHeM OKHCHEH-
Hsa +4 mae cyabdyp(IV) okcun, abo cipuucruii ras SO,, AKOMY BifmnoBinae
cyabdiruna kucaora H,SO,. M (SO,) = 64; M (H,SO,) = 82.

Y nmux cnonykax Cyas@yp YTBOPIOE YOTUPHU KOBAJIEHTHI IIOJAPHI 3B’ A3KH
3 aromamu Okcureny (maj. 41).

a 6 8 2

Man. 41. Monekyna SO,: a — mopgenb, 6 — npoctoposa 6y0Ba;
monekyna H,SO.: 8 — mofienb, 2 — npocTtoposa 6yno.a

= TTosacHiTs 3maTHicTs aToMa Cynab(dypy yTBOPIOBATM YOTUPUW KOBAJEHTHI

3B’A3KU i HA0yBaTHU IIO3UTUBHOIO CTYIIEHS OKMCHEHH +4.

ITomupenicty y mpupoxni. 3HauHa KigbKicTh cipumcToro rasy BUKHMIA-
€ThCsA B aTMoc(epy Iil yac BUBEP:KEHHSA BYJIKAHIB. ¥ HesIKNX MiCIAX cip-
YHCTUN Tad3 BUALIAECTHCA 3 TPiMIH 3eMHOI Kopu. HemrogaBHo BUeHI BCTaHO-
BUJIN, III0 aTMoc(depa ogHoro i3 cynyTHukis IOmiTepa mpakTUYHO IIOBHICTIO
CKJIAJIaETHCS 3 CipUMCTOr0 rady BYJKaHIiYHOTO MOXOAKEeHHA.

®izuuni BaractuBocrti. Cyasdyp(IV) okcug mae MOJEKYJIAPHY KpHCTa-
aiuny rpatry. [le ras 6e3 Koabopy, 3 Pi3KUM 3aI1aXxoM, BalKUmnil 3a OBiTPA.
3a remneparypu —10 °C Bin 3pimKyeThea i yTBOpIOe 6e30apBHY PiIUHY, AKA
posumHse Tymy i geAaki miracrmacu. Jloope po3unmHSAETHCSI ¥ BOAL (3a H.Y. B
onHOoMy 00’eMi Bogu posunHAeTbeAa 40 06’emis SO,).

®diziomoriuna gia. Cynasdyp(IV) okcun ay:xe TokcuuHa peuoBuHa. [lpu
BMicTi B armocdepi gurmre 0,3 % BiH cnpuunHsie OPOHXIT UM THEBMOHIiIO, a
mpu 30iJIBITTeHH]I BMiCTy — HaBiTh CMEpPTh.

CipuucTuii ra3 € OIHIM 3 OCHOBHUX 3a0pyAHIOBaUiB aTMocdepu aHTpoO-
IoTreHHOro noxom:KeHHA. CaMe 1ell OKCHJ BBAXKAETHCA HAMOIIBII IITKigIN-
BUM [IJIsI IIOOUHM, 00 IIOTipIIIye 3araJIbHUHA CTaH 3JO0POB’ [ 1 MO3HAaYaEeThHCI HA
TPUBAJIOCTI YKUTTH.
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HooyBauusa. ¥ npomucnogocmi cyabdyp(IV) okcus onep:KyoTh CIaIio-

BaHHAM CipKU, BUMIAJIOBAHHAM CYJAb(MiIHUX Py, HAIPUKJIAL IiPUTY:
+2-1 0 +3 -2 +4-2

4FeS,+ 110, = 2Fe 0, + 8S0,;

-1 +4

2S -10e — 2S .
) 3 4 OKUCHEHHHA, BITHOBHUKA
Fe—1e — Fe

-2 .
0, + 42 —20 11 BigHOBJIEHHSA, OKUCHUK

Y anabopamopii cynabdyp(IV) okcunm moOyBaroTh B3aEMOAIEI0 CYIb(aTHOL
KHCJIOTH 3 MacoBolo yacTkoio H,SO, 70 % i3 kpucramiuammu cynbgpirtamu. Ko-
0y Broplia HaITOBHIOIOTH BEIUKUMU I'PYAKaMU HATPi# cyab(diTy, 3 KpameabHol
JiTKYT 100aBISIOTE CYyIb(haTHY KHCIOTY. I'as, 110 yTBOPIOETHCSA BHACILLOK PO3-
kaany Hecriikoi H,SO,, 36upaoTs y mocyiuHy BUTICHEHHAM IOBITDS:

Na,SO, (r8.) + 2H,S0O, (xonu.) = 2NaHSO,+ SO,1 + H,0

Ximiuni BaactuBocri. Cynrspyp(IV) okcug — KHCIOTHUI OKCHUI, aHTi-
pun cyab@iTHOI KMCIOTH — PO3UMHAETHCA Y BOJAL 3 YTBOPEHHAM PO3UUHY
CyJIb(MIiTHOI KMCIIOTH!:

SO, + H,0 = H,S0,

PiBHoBara swmimieHa BJIiBO, YTBOPIOIOTHCA TiApaTH 3MiHHOTO CKJIAIY
SO, « nH,0. CynbhiTHa KMCI0Ta — HECTiKA CIIOTYKA, JIETKO PO3KJIAJa€ThCA
Ha cipuucTuii ras i Bogy, ToMy iCHY€ TiJIbKU Y BOTHUX po3dunHax. HaneKnuTb
0 eJIEKTPOJITIB cepelHboi cuau. SIK IBOXOCHOBHA KHMCJIOTA MUCOIIIOE CTY-
MiHYacTO 3 YTBOPEeHHAM rifiporencynbdir-ionis HSO; Ta cynsdit-ionis SOZ

H,SO, = H* + HSO;
HSO; = H* + SOz
¥V BogHUX po3unHax cyab(piTHOI KMCJIOTH icHye piBHOBara:
SO, + H,0 = H,SO, = H' + HSO; = 2H" + S0

BigmoBimHO mo crymindacToi mucolriaimii yTBOPIOE KUCJi coJi — rigpo-
reucynbdiTu NaHSO,i cepenni — cyansditu Na,SO,.

Cynbdyp(IV) okcun i cynbpdiTHA KHcioTa B3BAEMOIIIOTh:

3 OCHOBHUMU Ma aMpPOomepHuUMU OKcudamuy i3 yTBOPEHHAM COJIeT:

SO, + CaO = CaSO0,; SO, + ZnO = ZnSO,
H,S0, + CaO = CaSO, + H,0; H,S0, + ZnO = ZnSO,+ H,0

3 0CHOB8AMU i3 YTBOPEHHAM COJIET:

S0, + 2NaOH = Na,SO,+ H,0
H,S0, + 2NaOH = Na, SO+ 2H,0
CynbdiTHa KucaoTa B3a€MOII€ 3 PO3ZYUHAMU COJLelL:
H,S0, + Pb(NO,),=PbSO,| + 2HNO,

= I peakIriii 3a y4acTIO eJIEKTPOJIITIB HATTUIITITh PiBHAHHSA B TOHHUX (DOPMAaxX.
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Axicna pearuyis Ha cyrvpimry rkucaomy ma ii coni. PeakTuBoM Ha
cynbdir-iorn SO e xarion I'izporeny H', To6TO 6ynb-AKa CUIbHA KUCIOTA.
Cynb(piTHA KHCJI0TA, IO YTBOPIOETHCSA B XOA1 peakIlii, po3KJIagaceThCsa 3 BU-
IiJIeHHAM CipuymMCTOTO rasdy, AKNi BU3HAUYAIOTh 3a XapaKTepHUM 3alaxoM i
3MiHOIO KOJHOPY 3BOJIOKEHOT0 JIAKMYCOBOT'O Tamepy:

SOz + 2H' = 50,1 + H,0

= HanwunriTek XiMiuHe i TOBHe HOHHE PiBHAHHA PeaKIliid.

Oxucno-6i0n06HI 6nacmueocmi cnoayk Cynvpypy(1V). Ilpomixunii
ctryninb okucHeHHsa Cynabdypy +4 v cyabdyp(IV) okcuni, cyabhiraiit kuc-
J0Ti Ta cyab(iTax 3yMOBJIIOE IX y4acTh B OKMCHO-BIJHOBHUX ITpOIlecax AK

OKICHIKA a00 BiIHOBHHUKA.

OKUCHEHHSA
-2 0 +4 +6

S—S«S—>S
BiTHOBJIEHHA
Tak, 8idHo6HI 8racmugocmi cunonyku Cyabdpypy(IV) BUABIAIOTE B pe-
AKI[AX 3 CUJIBHINNINMY OKMCHUKAMUI: KMCHEM, TaJIOTeHaMU, KaJIill IepMaH-
raHaToM: " 6
S—2¢—S
V,0,, 450 °C
280, + O &=——= 2803
2H,S0, + 0, = 2H,SO,
2Na,SO, + 0, = 2Na,SO,
SO, + Cl,+ 2H,0 = H,SO, + 2HCI
oNa,SO, + 2KMnO, + 3H,SO, = 5Na,SO, + K,SO, + 2MnSO, + 3H,0

= CKJIaIiTh CXeMHU eJIeKTPOHHOTO OaaHcy MUX peaKIriii.
Oxucnwsaavii eracmugocmi cnonyk Cynapdyp(IV) BuaBmsaioThCA B pe-

AKI[ifAX 3 CUJIbHUMH BiTHOBHUKAMMU:
+4 0

S+4¢—S
ILmrocTpartie;o  OKMCHIOBAJBLHUX
BiactuBocteir cyabhyp(IV) okcumy
€ MOoro peaxiiisi 3 CipKOBOAHEM, SKa
BiOyBa€eThCsA y BYJKAHIUHUX rasax
(maut. 42):
+4 -2 0

SO, + 2H,S = 38 + 2H,0

+4 0
S +4e —S | 1 BigHOBIEHHSA, OKUCHUK
-2 0

: . S —2¢ —S | 2 oKuCHeHHs, BIIHOBHUK
Man. 42. Cipka Ha cxuni BynkaHa ) BIA
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YTBOpPEHHS CipKU JOCUTH JIETKO CIIPOTHO3YBaTH, 00 OKMCHUKOM i BiTHOB-
HUKOM € OnUH ejieMeHT — CyaIbdyp, AKUHA Y IPOAYKTI peaKIlii MaTumMe Ipo-
MiKHUU CTYIIiHb OKMCHEHHA BiTHOCHO CTYIeHA OKMCHEHHA B peareHTax.

Y manomy BUIIAAKY Ile EAUHNIN MOKJIMBUI BapiaHT CTyHeHs OKVMCHEHHS

0

Cyabdypy — S.
Amnajoriuno B3aemMo/ie 3 cipkoBoaHeM i cyabhiTHA KHUCTI0TA:
H,S0, + 2H,S = 3S| + 3H,0
= CKJaJIiTh cXeMU eJIeKTPOHHOI0 OaJiamcy.

Peaki1rito B3aemozii cipumcToro rasy 3 CipKoBOJHEM 3aCTOCOBYIOTH IJIsI JO-
OyBaHHS CipKH i3 CipKOBOIHIO, BUAiJIEHOTO 3 CYIIyTHiX HadToBuX rasis. Cip-
YUCTUH Tas AJA peakilii ;o0yBaoTh CIATI0OBAHHAM YaCTUHU CiPKOBOJHIO.

3actocyBanHa cmoayk Cyasdypy(IV). Oxkucuennsa cyabd@yp(IV) okcumy
o cyabdyp(VI) okcuay € mpomMizKHUM, aje 000B’ A3KOBUM eTanoM Jo00yBaH-
HA cyJab(haTHOI KUCJIOTHU.

Cipuucruii ras SO, i coxi cyab(iTHOI KUCIOTH HATPI# TiAporeHCyabdiT
NaHSO, Ta narpiii cyabsdir Na,SO, 3aCTOCOBYIOTh AK M’ AKi OKUCHUKHU [IJI5
BuUOiTIOBaHHS ITaepy, COJIOMU, BOBHU Ta MIOBKY, KYKYPYA3AHOTO OOPOIITHA.
Imoni ma peakitigs Mmoske OyTu 060POTHOIO, i KOJIip, HAIIPUKJIAL COJIOMU, Ue-
pes IesAKui Yac BiJHOBJIIOETHCS.

Cipuucruii ras sHUIIyEe OaraTo Mikpooprauismis. Tomy 0T0 BUKOPHCTOBY-
IOTh AK Je3uH()iKyiounii 3aci6 B 0BOUECXOBUIIAX, IJIA 3HUIIEHHSA ILIICHABYU B
OpPOOUIBLHUX YaHAaX, 3aXUCTY IIJIOAOBUX POCJINH Bi XBopo0 i mkigHMKiB. OKpim
TOTO, HA0TO 3aCTOCOBYIOTH SIK KOHCEPBAHT AJId 30epiraHHs 0BOUiB Ta (DPYKTIiB.

' KopoTko mpo rososHe

® Coonykamu Cynedypy(IV) € cynsbyp(IV) okcua SO, — cipuncTuii ras,

cynbditaa kucaora H,SO, Ta ii comi: cepepni — cyavpimu Na,SO,, kuc-
ni — zidpozencyavpimu NaHSO,. Cynsdyp(IV) okcun — pedoBrHa Mote-
KYJISPHOI OyI0BH, ITI0 3yMOBJIIOE i1 (hisHUHi BJIaCTHBOCTI; OysKe OTpYiHA.

CynbdiTHa KHCIOTAa — HECTiliKa CIOJIyKa, TOMY iCHY€E TiJIbKU B
posunHi. EjleKTpoJiT cepenHbol cuian. SIK JBOXOCHOBHA KHCJIOTA IH-
COIIilO€ CTYIIIHYACTO 3 YTBOPEHHAM TigporeHcynabodit-ionis HSO; Ta
cyabdir-ionis SOZ.

Cynbppyp(IV) okcuz i cyab(iTHa KHUCI0TA BUABISIOTH TUIIOBI KHC-
JIOTHi BJIACTUBOCTi. IK cmosyKH, 1o MmicTaTsh Cyabdyp 3 IpoMisKHIM
CTyIIeHEM OKWCHEHHS, 3aJIe’KHO BiJl BJIACTMBOCTEI iHIIIOTO peareHTy
BUSBJIAIOTH BiTHOBHI (IIp1 B3a€EMO/ii 3 CUIBHIIIINMY OKMCHUKAMI) a00
OKMCHIOBaJIbHI (IIpM B3aeMOAii 3 CUJIbHINIMMU BiIHOBHMKaMMU) BJa-
cTuBocTi. PeakTuBom Ha cynabdir-ion SO e karion liaporemy (H)
Yy CKJIaAi Oyab-aK0l cuiabHOI KucaoTu. O3HAKa peakIii — BUIiIeHHS
cipuncToro rasy, SKUM pPo3Mi3HAIOTH 3a XapaKTePHUM 3alaXoM i Io-
YEePBOHIHHAM BOJIOTOTO JIAKMYCOBOTO ITATIEPY.
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3acrocyBaHHs crionyk Cynbdypy(IV) symoBiIeHe iX OKMCHIOBAJID-

HuMU (BuOimioBasbHa i fesuH(pikyoua aii) i BimHOBHUMU (IOOyBaHHS
cyabdyp(VI) okcumy) BJIaCTUBOCTAMMU.

¢) Kourpoasni 3aBnanns

® 1.

2.

8%,
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CxapakrepusyiiTe: a) (pisuuHi BIacTUBOCTi cipumcToro rasy i cyab@iTHOI
KMCJIOTH; 0) TOKCUYHICTD CipUMCTOro rasy; B) IpakTUYHe 3HAUCHHS CIIOJIYK
Cynbdypy(IV).

Oo6rpyHTyiiTe

a) BuaBieHHa cuoaykamu Cyabdyp(IV) KucgioTHHX, BIiTHOBHUX i OKMCHIO-
BaJbHUX BJIACTUBOCTEIA;

0) Bubip peaKTUBYy — CHMJIbHOI KucaoTu (kKationa I'izporeny H') nuia BusHa-
yeHHsA cyabdiT-iona SOZ.

CrJlaziTh piBHAHHA peakIliii 3a cXeMOI0 IePeTBOPEHb:

a) cipka — cyibpdyp(IV) okenn — kamiii cyabdit — Kauiit cynbdar;

0) cipkoBogeHb — cynbdyp(IV) okena — cipka

| {

HaTpiil rigporeHcynbdit — HATPiil cyabdiT

ITinGepiTh peuoBMHY 40 peaKIliii, miJ uac mepediry AKMX CTyIiHb OKMCHEeHHS

Cynb(dypy 3MiHIOETHCA TAKUM YNHOM:
0 -2 -2 +4

S—->S—>S—>S
! !

+4 +4 +4 +6

S—»>S—>S—>S
CkiaamiTh piBHSHHS peaxiliii, Ha3BiTh PEUOBMHMU: AJIA OKMICHO-BIJHOBHHUX
peaxIliii cKJaagiTh cXeMU eJIeKTPOHHOTO 0ajlaHCy; AJIA PeaKIliii 3a y4acTio
€JIEKTPOJIITIB — PIBHAHHSA peaKIiil y HOHHUX (hopMax.
O0uuciTh Macy mipuTy, MacoBa YacTKa HECYJIb(iAHUX MOMIIIIOK B SKOMY
cranoBuUThb 20 % , HeoOXiZHOrO0 4Jid Jo0yBaHHA cipumcToro razy o6’emom 2 m°
(H.y.).
OO0uucyiTh 00’eM cipkoBogHIO (H.y.), HEOOXigHOTO [Jid BUTAJEHHS
cyabdyp(IV) okcuay 3 rasiB TeImI0eJeKTPOCTAHITIT, IIT0 YTBOPUJIMCS IIPU 3TO-
pAHHI Byrijgaa macoro 10 T i3 macoBoro yacTkoo Cyasdypy 3 % . dxa maca
CipKu ITpU ITbOMY YTBOPUTHCA?
Hap marpitTuM nyiaTMHOBUM KaTajli3aTOPOM IIPOIIYCTUJIM CYMIIll KWCHIO i
cipumcroro rasy o6’emom 30 mi. ITicia saxkimuenusa peakirii 06’em cymimri
amenmmuBed Ha 10 M. ¥Ycei BuMiproBaHHS IPOBOAMIINCS 38 OJHAKOBUX YMOB.
O06uucTiTh 06’€MHI YaCTKY PEYOBUH Y BUXiAHIN cyMmitri.
Cywmimt matpii cyabdiTy, HaTpiii HiTpaTty i HaTpiit xjgopuay macomo 80 r
POSUYMHUJIM y BOJAi Ta moamau Hagauinok posuuny ¢epym(Il) mirpary. IIpu
1IbOMY BUIAB ocanx macow 16,32 r, akuit Bugiauau. [[lo dinerpary moauau
Haagauiok posumHy apreHtyMm(I) mHiTpaTty. YTBOopuBca ocanm macoio 86,1 r.
O0uuCcTiTh MAacoBi YaCTKM coJiell y BUXigHil cymirri.



Hememaniyni enemeHmu ma ix cnosiyku

§ 30. Cnonyku Cynbypy(VI)

YceBimomaeHHA 3MicTy IIboTo ITaparpada j1ae 3Mory:
xapaxmepudyeamu ckJan, Gisuwuni Ta XimMiuHi BiacTUBOCTi, HOOYBaHHA i
mpakTuuHe sHaYeHHs cyabPyp(VI) okcuny, cyabhaTHOI KUCIOTH, il coJieit;
eu3navamu cyabdaT-ioHN y po3unHaX;
ckaadamu PiBHAHHA Ta CXEeMU eJIeKTPOHHOTO 0ajaHCy BiANOBIZHUX Xi-
MIiUHUX peakI[ii;
dompumyeamucs IpaBuj 6€3MeUHOT0 IOBOAKEHHS 3 POSUNHOM CyJIb(dar-
HOI KUCJIOTHU.

Ho crmonyx Cynbdypy(VI) manexars Cynasdyp(VI) oxcuzn, cyabhaTHa
KucyorTa ra ii coxi. M (SO,) = 80; M (H,SO,) = 98.

Cyasdyp(VI) okecumng — Bumuit oxkcun Cyabhypy. 3a cTaHZapTHUX
yMOB — Iie Oe3bapBHA JIeTKa pifnHa 3 Pi3KUM 3allaXxoM, IO CKJIAJAEThCSA
NepeBaskHO 3 NUKJIIYHUX TpuMepiB (SO,), (Man. 43, 6). Okpemi MoeKyIH
B rasyBaToOMy CTaHi MaiThb (pOPMY IIJIOCKOI'O MPABUIBHOTO TPUKYTHUKA, ¥
IEeHTPi AKOr0 MaKCUMaJIbHO OKucHeHuit atroMm Cyabdypy, a ¥ BepIinHax —
aromu OKcureny. Bei atromu posmiieni B ogHi# mIoIuHi, BaJIeHTHI KyTH
120° (max. 43, a, 6).

Cyabdyp(VI) okcum 3amaTHUN POSUNHATUCH Y KOHIIEHTPOBAaHiM cyabdar-
Hift Kucjaori. Ile#t po3umH Ha3UBAETHCA 0J€YMOM, MAKCUMAJIbHO BiH MOKe
mictutu 65 % SO,. [lo6yBaroTs Buinuii okcug Cyabdypy OKUCHEHHAM Cip-
YHUCTOTO I'asy.

Disionoziwna dia. SO, — TOKCUYHA PEYOBUHA, AKA ypaskae CIU30Bi 000-
JIOHKY i IUXajdbHi MIIAXU, PYHHYE opradiuHi cmonyku. 30epiraerbcs B 3a-
MasgHUX CKJISHUX IIOCYINHAX.

Ximiuni énacmusocmi. Cyapdyp(VI) okcun € TUIOBUM KHCIOTHUM
okcugoMm. Exepriiino pearye 3 BOJI0OI0 3 YTBOPEHHAM CYJIb(ATHOI KUCIOTHU.

ITle exsorepmiuHmMii mpolec, IO CY-
IIPOBOMYKYETHCA BUIIJIEHHAM 3HAYHOI
K1JIBKOCTI TEMJIOTH!:

SO,+H,0=H,SO,, AH = -90 k[[3x/monb

= HanunriTe piBHAHHA peakIiiii, 1o xa-
paxTepusyioTh cyabdyp(VI) okcung Ak

KHUCJOTHUIH.

a 0 Cynspyp(VI) okcupg — cuiabHH
Man. 43. OKMCHUK, II[0 3YMOBJIEHO MAaKCHMAaJIb-
Monekyna 50;; HUM CTyleHeM oKucHeHHA Cyuabdypy
a — MOAEN®; +6. fIx mpaBm0, BiZHOBIIOETHCA 10
6 — npoctoposa cipumcroro rasy:
6ynoBa;
8 — Mogenb SO, + 2HCl = Cl, + SO, + H,0

8 Tpumepa (SO,), = CKJIALITh CXeMU eJICKTPOHHOI'O OaJIaHCy.
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Cyasparna kucaora H,SO, —
pevoBMHA MOJIEKYJIAPHOI OymoBuU
(man. 44).
= JlosgcHiTHL 3IaTHicTHL aToMa
Cynbpdypy YyTBOPIOBATH IITiCTH
KOBAJIEHTHUX 3B’sI3KHU 1 HAOy-
BaATU TIO3UTUBHOTO CTYIEH:A a 6

OKUCHEHHA +6.
Man. 44. Monekyna HZSO4: a— mopenb;

6 — npocTopoBa byfoBa

Dizuuni enacmueocmi. bBes-
BOoHA cyJb(aTHA KHUCJIOTA — Iie
BasKKa OesbapBHa oJjiicTa piguHa,
HeJIeTKa, 0e3 3amaxy, He IPOBOAUTD eJIEKTPUYHUN CTPYM.

Y snabopamopii BUKOPUCTOBYIOTh DO3UMH 3 MacoBow uacTkoiro H,SO,
96 % . Taky KHCJIOTY Ha3UBAIOTh KOHYeHmposarow (p = 1,84 r/cm?).

CynbdaTHa KMCJIOTA HAA3BUYANHO TirPOCKOIIiUHA PEUOBMHA — 3MIIITyETh-
¢ 3 BOJIOIO Y OYAb-AKMUX HPOMOPILiAX. PO3UMHEHHA ¥ BOAL CYITPOBOIKYETHCS
CYTTEBUM 3MEHIIIeHHAM 00’ €My i BUAIIEHHSIM BeJINKOI KiJIbKOCTi TEIJIOTH.

HoBemeHo, 10 pPo3UMHEHHA CYJab(paTHOI KHCIOTH y BoAi — QismKo-
XiMiYHUH eK30TePMIYHUY IPOIleC YyTBOPEHH TipaTiB:

H,SO, + nH,0=H,SO, - nH,0

IIpu posbaBiieHHi cyabdaTHOI KUCJOTU TPeda JOTPUMYBATHUCA MEBHUX
IPaBUJI.

He mo:xHA BOAy TOJIUBATH A0 KOHI[EHTPOBAHOI CyJIb()AaTHOI KHCJIOTH!

Kucmaory Tpeda moauBaTu y BOAY HeBeJINKUMHU MOPI[iIMU IIPU IMMOCTiHHO-
MYy IepeMilryBaHHi, iHaKIIe Bin0yaeThcsa cuIbHE PO30PU3KyBaHHSA PO3irpi-
TOTO i He0Ee3IMeYHOT0 PO3YUHY CYJIb(PATHOI KHCIOTU. Y pasi moTpamisHHSA
HA HIKipy CIPUYUHAE TAXKKI OIMiKM.

Ximiuni eracmueocmi. CynbdhaTHa KHCJIOTA € Ty Ke PeaKIlifHO3IaTHOIO
peuoBrHO. XiMiuHi BJIaCTUBOCTI 3HAYHOIO MipoOIo 3ajiesKaTh BiJ i1 KOHIeH-
Tpaiii, xoua mOiJ Ha KOHIEHTPOBaHY i po30aBjeHY KUCJIOTU JOCTATHLO
YMOBHUI.

PosbaBiena cynabdarHa KHCJIOTA — CHUJIbHUN €JIEKTPOJIIT, BUABJSAE
TuUIoBi xXiMmiumi BaacTuBoCTi Kucjaor. IK ABOXOCHOBHA KUCJIOTa IUCO-
I[iI0€ CTYMiHYaCTO 3 yTBOPEeHHAM rigporencyabdar-ionis HSO, i cyabdar-
ionis SO?:

H,SO, — H" + HSO,
HSO, — H' + 802

YrBOpIOE ABa BUAM COJIeli: KUCJHI — TigporeHcyiabpaTy, HaOpUKJIALI,
NaHSO,, i cepenni — cyabparu, nHanpuraag Na,SO,.

3a TabynIe0 POSUYMHHOCTI BUSHAUMMO PO3UMHHICTH cyJib(daris. Ilepe-
cBimummocs, 1110 OiJbIIicTh Ccyab(daTiB 1oOpe posunHAEThCA y Boai. MaJto-
posuMHHUMU € Kasblliii cyabdar CaSO, ra aprearym(l) cynsdar Ag,SO,, me
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MeHII posunHHEUM — IoMOyM(II) cyasdar PbSO,, npakTruuHO HEPO3UUH-
HuM — Oapiii cyabdar BaSO,.
= fIKuii peareHT MOJKHA B3alpPOIOHYBaTH /[AJs BU3HAYEHHS CyJbdar-
iomip SO y posumHi? SIKy DOSUMHHICTE MOXKHA CIPOTHO3YBATH B
rizporencyabdaris?

JTABOPATOPHI JocCnigum
XIMIYHI BJIACTHBOCTI PO3BABJIEHOI CYJb®ATHOI KUCJIOTH

B J[ocnio 1. [Iisg KUCJIOTY Ha iHAUKATOPU.

Y Tpu mnpobipKM HAJIWNTE PO3UYNH CYyab(paTHOI KHCIOTH 00’ €MOM
1—2 ma. logafiTe KiibKa Kpamejab PO3YMHY: B MEPIITy IPOOipKy — JaK-
MyCy, B IPYI'y — METUJIOPAHIKY, B TpeTio — (deHogdpTaneiny. IIlo cmo-
crepiraere? 3po6iTh BUCHOBOK. KU iHAMKATOD HE MOXKHA BUKOPHUCTATH
IJIsI BUABJIEHHA MOHIB I'igporeHy B po3umsi?

B J[ocnid 2. BdaeMogid KUCIOTY 3 MEeTaJIaMU.

Y Tpu npobipKu HMOKJIAAiTh Pi3HI MeTajiu: B IEPITy — OIIYPKM Mar-
HiIO, B IPyTry — TPaHYJU IIUHKY, B TPETIO — MIMATOYOK Mimi. B KoxHY
OpoOipKy HaIuiiTe Mo 1 MJI PO3UMHY CYJIb(MaTHOI KUCJIOTH. IKi MeTaan
B3AaEMOJIIOTH 3 PO3UMHOM CYJIb(aTHOI KucaoT? AKui ra3 BUIIIAETHCI B
ux peakniax? HanunriTe piBHAHHA peaxiliii, 1o BigOyJIMcs, Ta 3a3Ha-
YTe, I110 OKUCHIOETHCSA, a [0 — BiTHOBJIIOETHCS.

B J[ocnio 3. Baaemoniss KUCJIOT 3 OCHOBHUMU OKCHUIAMH.

Ha nHo mpobipku HacumTe yopHOro mopomkry Kynpym(Il) okcuny, mo-
JuiiTe po3umHy cyabdaTHOI KucaoTu i HarpikiTe. I1lo ciocTepiraere? Ha-
OUITiTH piBHAHHSA peakIilii. BupasiTs fioro B ioHHUX (hopMax.

B Tocaio 4. Bsaemopiss KMCJIOTH 3 OCHOBaAMMU.

Y mpobipKy 3 po3umMHOM HATPil rigpoxcunmy mobaBTe 2—3 KpaIiLii ge-
"HoJsrasneiny. Illo ctocrepiraere? [lonuBaiiTe y IpodipKy KpamasaMu PO3-
YMH CyJIb(AaTHOI KMCJIOTH I0 3MiHK 3a0apBJIeHHd iHaunKaTopa. HanumriTs
piBHAHHA peaKIlii. BupasiTs #ioro B ioHHUX (hopMax.

Sk cusbHA i HeJleTKa cyJib(aTHa KUCJIOTa pearye 3 COJIIMU, YTBOPEHUMU
CJa0ITUMH i IETKUMU KUCJIOTaMU:

H,SO, vomn T NaNO, = NaHSO,+ HNO,?
H,SO, + Na,CO, = Na,SO, + H,0 + CO,1
ITio BacTUBiCTE CYJIb(MATHOI KUCIOTH BUKOPUCTOBYIOTE AJIsI NOOYBAHHSA B
JabopaTopii JeTKUX KUCJIOT: XJIOPUIHOIL, cyab(iauoi, cyab(piTHOI, HiTpaTHOI.
= HanumiiTh piBHAHHA HaBeIeHUX peakIliil y toHHux opmax. [losacHiTs,

YoMy po30aBJieHa CyJib(aTHa KIUCJIOTA BUABJAE TUIOBI XiMiuwui BiacTu-
BOCTi KJIacy KHCJIOT.
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JIABOPATOPHUIN OOCNIA
AKICHA PEARIIA HA CYJb®AT-I0OHA

B oxry npobipky HaauiiTe 1 M po3uuHy HaTpii cyabdary, B iHITy —
1 M1 pos6aBiieHOI cyabdaTHOol KucaoTu. IloTiM y KoskHy goJuiiTe mo 1 M
posuuny 6apiii xaopuny. Illo crmocrepiraere? fika cmonyka Bummagae B ocanm?
CxapakTepusyiiTe 1ei ocam. ¥ KOKHY IPOOipKy mo 0iioro ocamy moJimiiTe
mo 1 M posbaBieHoi HiTpaTrHol Kucsotu. Illo cmocrepiraere? HamumriTs
PiBHSHHS IIPOBEIEHNX AKICHUX PeaKIliil Ha cyJab(haTHY KMCJIOTY Ta Ii coi
1 BUPasiTh iX y HOHHUX (opMax. ¥ TBOpeHU Oiauii ocan 6apiii cyabhary
IPaKTUYHO HE POBUMHAETHCA Hi ¥ BOJ1, Hi B HITpaTHi KUCJIOTI.

BaacTtuBocTi KOHIIEHTPOBaHOI cyab(aTHOI KHCIOTH. BU yiKe 3HaA€ETe, 1110
cyab(daTHa KMCJI0Ta € HaA3BUUANHO TirpocKomriuHoio. Bora 3maTHa Bigoupa-
TU BOJY HABiTh 3 OPraHiuHNX PEUOBUH, 0O CKJIANy AKUX BXOAATH XiMiuHi eje-
menTu OkcureH i igpores, it 06ByrI0oBaTH (BUiJIATH BYTJIEIlb) PEUOBUHU.

B /Jocnio 1.

¥V ximiunuii crakan Hacunaemo 10 r nykpy (C,,H,,0,,), posreproro B 1o-
portiok. ITo cKIAHIN magaudIli o6epekHO AJOJIMBAEMO HPUOJIU3HO 5 MJI KOH-
IEeHTPOBaHOI cyab(haTHOI KUCJIOTU IO YTBOPEHHA I'yCTOl cyMiImi, INIBUAKO
nepemimryemo. I[yKop mpu KOHTaKTi 3 cyIb(haTHOI KUCJIOTOI TOUYNHAE Ha-
rpiBatucd, TeMHiTH i cnyuyBaTucs. Kuciaora 3abupae BOAy, 3aJUIIAETHCA
BYTJIEIlb YOPHOT'0 KOJIbOPY (MaJl. 45, a):

H,SO, o
C,H,,0,, ———> 12C+ 11H,0

CroyuyBaHHS MOACHIOETHCS YTBOPEHHAM BYTJIEKUCJIOTO i cipumrcToro rasis.
Y KOHIeHTpOBaHi#l cyabdaTHillI KHCJIOTiI OOBYIJIIOETHCS IepeBUHA:
CKilKa MUTTEBO YOPHiE, IIe-
PeTBOPIOIOUYNCH Ha BYIJIEIb
(mau. 45, 0).
IIi mocaimm mOACHIOIOTH,
yoMy cyab(paTHa KHUCJIOTa
CIIPUYUHIOE CUJIbHI OmiKYT —
ximiuni Ta Tepwmiuni. Ilpa-
IIOBATH 3 Helo Tpeba BKpam
00epesKHo.
Axmo cyasparHa Kuc-
JoTa TOTpammja Ha WIKipy
a0o omdar, To il ompasy cJig
3MHUTH BeJUKOI KiJIbKiCTIO

a 6 Boau. Jlami meiiTpamizysaTu
Man. 45. Bsaemogis KoHLeHTpoBaHoi H,SO, 3: PO3YMHOM COIH 1 SBHOBY 3MHU-
a — UyKpoMm; 6 — [iepeBrHOI0 TH BOJOX0.
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= Hanumiits piBHAHHA peakIii HeHTpasrizarii cyabdaTHOol KMCIOTH PO3YUN-

uHom cogu NaHCO,, BupasiTs iioro B iioHHUX (hopmax.

KoumenrpoBana cyabdhaTHa KHCIOTa — CUJIbLHUIN OKUCHUK. Bu yiKe
3HaETe, M0 Ile 3YMOBJIEHO BUINUM cTyleHeM oKucHeHHs Cynabdypy +6.
Cryniab OKHCHEHHS, AKoro madysae Cyabdyp Ipu BigHOBJIEHHi, 3aJe-
JKUTH BiJ KOHIEHTpAIlil cyab(paTHOI KMCJIOTH i IPUPOAH iHIIIOTO peareH-

Ty — BiIHOBHUKA:

— 4
+2e +S

Y roe g

B3aemodis koHYyeHmpo6anoi cynbdhamnoi Kucromu 3 memanamu

B Tocaio 2.

ITomicTumo B IpobipKy AeKigbKa MiZHMX IPOTHUHOK a00 TPOXU MiTHUX
OITIyPOK, JOOABMMO HEBEJINKY KiJIbKiCTh KOHIIEHTPOBAHOI Cyab(paTHOI KuC-
gotu. 3MiH He cmoctepiraemo. ObGepe;KHO y BUTSMKHINA miadgi HarpiBaemo
npobipKy. Baunmo 3amMiHy KOJIbOPY PO3UMHY Ha OJJaKUTHUH i BUAiIeHHS rasy
3 PiBKUM HEIIPUEMHUM 3amaxoM. Bojsoruit IaKMyCcOBUiT mamip YepBOHIE i

Iiero rasy, 1o yrBopuBcs, — cyab@yp(IV) oxcumy. ToOTo BimOyBaeThcs
OKMCHO-BiJHOBHA peaKIlid:
0 +6 +2 +4

Cu+2H,S0, =CuS0,+S0,! +2H,0

HIT

0 +2
Cu—-2e— Cu 1 okucHeHHS, BITHOBHUK

+6 +4
S+2¢— S 1 BigHOBIEHHA, OKUCHUK

Ha Bigminy Big peakifii pos6asieHol cyab(aTHOI KMCIOTH 3 MeTaJIaMU
+6

OKMCHUKOM Y IIi¥l peakiie S.

Okpim mini, 3a HarpiBaHHa cyJabpaTHa KucaoTa pearye 3i cpibmom i
PTYTTIO, IKi CTOATH ¥ BUTUCKYBAJIbLHOMY DAL MeTaJIiB Mic/is BOAHIO, 3 BU-
ninernnaMm cyabdyp(IV) okcuny. B peakmniax 3 merajiamu, 1110 CTOATH Y BU-
TUCKYBaJbHOMY PALIL 10 BOAHIO, IPOAYKTAMU BiTHOBJIEHHSI MOXKYTh OYTU K

0 -2

cipka S, Tak i cipkosogens H,.S.

KoumnenTpoBana cyab(aTHa KICJIOTA 3a CTAHJAPTHIX YMOB He pearye
3 aJOMiHieM, 3ayi30M, XPOMOM, HiKeJieM, a nacugyc 1i Mmeranau, ToOTO
YTBOPIOE Ha IX MOBEPXHi TBepAy HEPO3UMHHY OKCUAHY ILIiBKY. lle mae
3MOTY IIePEeBO3UTH 0e3BOAHY CYJIb(paTHy KHCJIOTY B CTAJIbHUX I[UCTEp-
Hax. KoHmenTpoBaHa cyabdaTHa KHUCJIOTA He B3a€EMOJie TaKOX i3 30J0-
TOM i IJIaTHUHOIO.
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Bzaemodia 3 nememanamu. KoHIleHTpOBaHA cyab(aTHA KUCJI0TA MaK-
+4

CUMaJIbHO OKMCHIOE ByTJens i (hochop, BigHOBIOIOUNCH 10 SO,:
C+ 2H,S0, = CO,t + 280,71 + 2H,0
2P + 5H,SO, = 2H,PO, + 580,71 + 2H,0

= CKJaIiTh cXeMH eJIeKTPOHHOI'0 0aJIaHCy AJIA IIUX PeaKIliii.

Coai cyabdarHol KucaoTu. Mu BiKe POSTIIAHYJIU CKJAA Kucaux (Tim-
poreHcyabdariB) i cepenHix (cyabdariB) comeir cyabhaTHOI KUCIOTH Ta IX
PO3UYMHHICTE y BOIi. BararTo coJseii cyab(aTHOI KMCJIIOTH KPUCTAJIi3YIOTHCA 3
PO3UYMHIB y BUIVISAAL KPUCTAJIOTiApaTiB.

Kpucranorigparu cyabdaris metariunux exemenTtis: Fe, Cu, Zn, Ni, Co
HasuBalTh kKynopocamu. Hanpuknax, CuSO, - 5H,0 — mignwmii Kymopoc,
FeSO, - TH,0 — saxisumit kymopoc, ZnS0O, - TH,O0 — nuHKOBUI KyIopoc;
Na,SO, - 10H,0 — raay6eposa ciab, CaSO, - 2H,0 — rinc, CaSO, - 0,5H,0 —
amebactp (mai. 46).

Coii cyabdhaTHOI KHCJIOTH BUSABJISIOTL THUIIOBL AJA KJacy coJieil BJa-
cTuBOCTi (npuzadaiime, aki came). Kpim Toro, njia HUX XapaKTepHa peak-
i TepMiuHOTO POBKJIAAY. 3a HarpiBamHs TBephi cyabdaTu BeoyTh cebe
mo-pisaomy. Tak, cyabdaTu JTy:KHUX €JIeMEeHTiB PO3ILIaBIAII0TECA 0e3 po3-
KJany, a cyabdaTu MeTaJTiuHIX eJeMeHTiB cepeJHbOI aKTUBHOCTI YTBOPIO-
IOTh BiAIIOBigHI OKCUIM:

t
ZnS0, = ZnO + SO,
Cynbparu HAWOIIBIN BAXKKNX METAJTIUYHUX €JIEMeHTiB PO3KJIaIaloThC 3
BUIiJIEHHIM MeTaJIy:
t
Ag,S0, =2Ag| +S0,1 + 0,1
= CKJaIiTh cCXeMU eJIEKTPOHHOTO OaIaHCy.

3actocyBanHa croayk Cyasdypy(VI). CyabdarHa Kucaora — OquH
3 HaWBaXKJUBIINNX, CTPATErivyHUX BUAIB IPOAYKILii, i1 HA3UBaIOTh «XJIi-
6oM ximiumOi mpoMmucaoBOoCcTi». CBiTOBEe BUPOOHUIITBO Cyab(paTHOI KuC-

a 6 8

Man. 46. CynbdaTti: @ — MigHUN Kynopoc; 6 — LIMHKOBMI KYNopoc;
8 — rnaybepoBa Cinb
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gotu nepeBuinye 100 MaH T Ha pik. BUKopucTOoByeThCS MaiKe B yCix
raayssax rocuogapctsa. o 75 % cynabdaTHOI KMCI0TH, III0 BUPOOISIETh-
cs, ize Ha BUPOOHUIITBO MiHepalbHUX m0oOpuB (cymepdocdary, aMoHIl
cyabdary Ta iH.).

Tako:x cyab(aTHy KUCJIOTY 3aCTOCOBYIOTH JIs JOOYBAaHHSA iHIITUX JIET-
KUX KHUCJOT (HapUKJIad, XJopumaHoi, gocdaruoi, puayopuauoi). 3uau-
Ha il yacTWHa BUKOPUCTOBYETHCA JIs OUUIIEHHS HaQTONPOAYKTIB Bif
MIKiZIUBUX OOMIIIOK, Y BUPOOHUIITBI BUOYXOBUX PEUOBUH, IIJacTMac,
JiKiB, IMITYYHUX BOJOKOH, OAPBHUKIB. ¥ MamInHOOYAyBaHHI 1110 KUCJIOTY
BUKOPHUCTOBYIOTH JJIsI OUUIIEHHS IIOBEPXOHb BUPOOiB IIepe] HaHeCeHHAM
3aXMCHOTO IMMOKPUTTS TA AK €JeKTPOJIIT — B aKyMYJISTOPax TPaHCIOPT-
HUX 3aco0biB.

IITupoxe 3acTocyBaHHSA MAaiOTh i coji cyabdarHol Kucaoru. Cyabdar
amowniro (NH,),SO, i kamito K,SO, 3acTocoByioTh AK MiHepaibHi 106pu-
Ba; HaTpiii cyabdar Na,SO, — y BUPOOHUIITEI COAM i CKJIa, B MEAUIUHI AK
nporocHui 3aci6. Kaabiito cyabdar y BUTISAAI KPUCTAJIOTiApaTiB: Timecy
CaSO, - 2H,0, anebactpy CaSO, - 0,5H,0 mupoKo 3acToCOBYIOThH y Oy JiBHU-
IITBi, BUTOTOBJIEHHI CKYJBIITYpP (MaJj. 47) Ta MeIUITUHI.

Kymopocu sanisauit FeSO, - TH,0 Ta migauii CuSO, - 5H,0 BuKOpU-
CTOBYIOTH JiJIs1 60POTHOU 3i MKigHUKamMu pocauH, ZnSO, - TH,O0 — y Bupo6-
HUITBI MiHepaJabHUX (Papb i B MeqUITIHI.

Man. 47. 3acTtocyBaHHA rincy:
a — Codia KuiscbKa;
6 — obpamneHHaA cxofis;
8 — Konia aHTUYHoro 6tocTa
3 anebacTpy: 2 — ernneTcbka
cKynbnTypa (XVI cT. o H. e.)
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' KopoTko mpo rorosune

® Ocuorni cnoayku Cynasdypy(VI) — cyasdyp(VI) oxcux SO,,

cyabparra kucaora H,SO,, coui cyabhaTHOI KUCIOTHA: KUCTL — 2i0-
pozercyavpamu, cepenti — cyavpamu. Cynbdyp(VI) okcnn SO, —
peuoBrMHA MOJEKYJAPHOI OymZOBM, TUIIOBUII KHUCJIOTHUN OKCHU,
trokcuuHuii. Cynbparna xkuciaora H,SO, — HaiBaxguBima 3 miHe-
PanbHUX KUCJOT, CUJIIBHUN €JIEKTPOJIiT. THUIIOBI KMCJIOTHI BIaCTUBOCTI
po36aBJieHOl Cyab(AaTHOI KMCIOTH 3YMOBJIEHI HaABHICTIO B ii po3um-
Hi KaTtioHiB Iizporeny H'. OxucHoBanabHiI BiracTuBocTi cyabhyp(VI)
OKCHIY i KOHIIEHTPOBAHOI CYyJab(paTHOI KMUCJIOTH IIOB’A3aHi 3 MaKCHU-

MaJIbHUM cTyleHeM okucHeHHs Cynabpypy +6. IloBHOTAa BimHOBIIEH-
+6

HA S Balle’KUTh BiJ, aKTUBHOCTI BimHoBHHMKa. Cyinbdartu OGaraTbox
METAJiUYHUX eJIEMeHTIiB KPHCTAJI3YIOThCS i3 POSUMHIB 3 YTBOPEHHAM
KpHcTaJorigparis pisuoro ckaany. Kpucramorigparu cyabdaTiB Basxk-
KHUX MeTaJiYHUX eJIEeMeHTiB Ha3UBaIOThCA KYynopocamu. Peak TuBoM Ha
cynbdar-ion € karion Ba** — BaCl,a60 Ba(NO,) ,, a o3Hako0 — 6innit
KPUCTATIYHUN 0cal, HEPOSUNMHHUHN Y HITPATHIN KMUCJIOTI.

Cyab(aTHa KuHCIOTa HAA3BUYANHO TirPOCKOIIIYHA, CIPUUYUHSE
cunbHi XimiuHi Ta Tepmiuni oniku. Cmonyku Cynbdypy(VI) mupoxo
BUKOPUCTOBYIOTHCA B Pi3HUX rajy3sax rocruogapcrsa. CyabhaTHy KucC-
JIOTY Ha3WBAIOTh «XJIIOOM XiMiUuHOI MTPOMMCJIIOBOCTI» , Ile CTpPaTeriuHmi
BUJT IPOAYKITii.

Jna monmurauBux. IcHye nyMKa, I10 cyJab(aTHy KHUCJIOTY Ho0yBa-
0T TLIBKY mITyuHo. OQHAK BOHA € B IPUPOSHUX BOJAaX BYJIKAHIUHOTO
noxom:KkeHHA. Tak, Boja miBIeHHOaMepuKaHCbKOI piuku Eias Pio Bu-
Harpe («Kucia»), 110 6epe mouaTok mobdausy girouoro Bysakana Ilypace
y Kopaunsepax, mictuts 0,1 % cynbdaruoi kucaoru. IllopoKy piuka
BUHOCUTE B oKeaH 10 20 T H,SO,. A B TiJIi 1eAKKX PABJIUKIB yMiCT CyJIb-
(aTHOI KHcaoTu cTaHoBUThL 4 % .

¢) KourpomsHi 3aBnanns

® 1. CxapakrepusyiiTe
a) ¢isuuni BaactuBocti cyabd@yp(VI) okcuay Ta cyabdaTHOI KucaoTu;
0) npakTuuyHe 3HaUeHH cnoayK Cynsdypy(VI).
2. O6rpyHTyiiTe
a) BuaBieHHA cnoaykamu Cynasdyp(VI) KuUCIOTHMX i OKMCHIOBAJIBHUX
BJIACTHUBOCTEI;
6) Bubip Kationy Bapiro Ba*" nia Busnauenns cyabdar-iona SO} ;
B) HeOOXimHICTh Ay Ke 00ePesKHOTO MMOBOAKEHHA 3 CYIb(PaTHOIO KUCIOTOIO.
3. Hamwurits
a) hopMyau i Ha3BU BiJOMUX BaM KYIIOPOCiB;
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0) piBHAHHS peakIliii (II0 0JHOMY), AKi 1JIIOCTPYIOTh KMCJIOTHI Ta OKUCHIO-
BaJibHi BaactuBocTi cmonyk Cyasdypy(VI).

4. BusHaure, 3 AKMMU 3 IIepPeJIiYeHNX MeTaJIiB: cpibIoM, 3aIi30M, IIMHKOM, aJIF0Mi-
HieM, PTYTTIO pearye cyabdarTHa K1cjaoTra: a) posbasiieHa; 6) KoHiieHTpoBaHa. Ha-
MUIITTh PIBHAHHS MOKJIUBUX PEAKIliil, CKJIAIITh CXeMH eJIEKTPOHHOI0 0aJIaHCy.

5. Hanumrite piBHSHHSA peakIliii 3a cXxeMoI0 IepeTBOPEHb:
cyabdiTHa Kucjgora — cyabdaTHa kucaora — Kynpym(Il) cyasdar —

— IUHK CyJbdhaT — MUHK XJIOPULI.
18 OKMCHO-BIiZHOBHUX PeaKIlifl CKJIAAITh CXeMU eJeKTPOHHOTO OajlaHCy,
IJIS PeaKIliii 3a y4acTiO eJIeKTPOJIITiB — y HOHHUX (hopMax.

6. Ilicss omHOTO 3 YPOKiB Ximii B KabiHeTi O0yB 3HANAEHNN KIAIITUK «IIIIIapra-

KH», Ha IKOMY 30eperyiica (pparMeHTH AeAKUX CXeM peaKIliii:

— Fe,0, + SO,

— Na,SO, + H,S + H,0

— CO0, +80,+H,0
CrpoOyiiTe BiTHOBUTH «INMNAPTajKy» i PO3CTAaBUTU Koe(dillieHTHM MeTOmZ0M
eJIEKTPOHHOTO Oajiamucy.

7. Y yoTupboX mocyauHax 0e3 HammciB MicTaTkea posunHu: Kynpym(II) cyin-
dary, 6apiit xaopuny, HaTpi rizpokcuny, kynpym(Il) xmopugy. Ak 6e3 iH-
X PEaKTHUBiB MOKHA BU3HAUUTU INepesiveHi peuoBuuu? CKIALITH MIaH
mocaigy. HanumriTe piBHSHHSA peakiliii. BupasitTs iX y HoHHUX (hopMax.

8. O6uuciiTe MacoBy yacTKy cyabdyp(VI) okcuny B oseymi, akimo Ha 1 MOJIb
cyabdyp(VI) okcuay npumnanae 2 MoJb Cyab(GaTHOI KUCTIOTH.

9. Ilpu Tepmiunomy poskiaani xkynpym(Il) cyabpdary macoro 24 r yTBOpHUBCS
TBepANi 3aaUIIOK Maco 18 r. O6uuncIiTh
a) cTymiHb poskaany coui (% );

0) MacoBUil CKJIaJl YTBOPEHOTO TBEPAOTO 3aJUIIKY.

10°.HaBaskKy cywmimri maTpiii cynabdary, HaTpiii HiTpaTy i HaTpiii kapOoHATy
Macoio 56,0 r po3UMHMUIN Yy BOJI i Joganu y HAAJIUIIKY PO3UMH Oapiit HiTpa-
Ty. YTBOpUBCA ocaj Mmacoio 69,9 r. ko 1o Takoi camoi Macu HaBasKKHU J0-
0aBUTHU HAIJIUIIOK PO3UYNHY XJOPUAHOI KHUCIOTH, BUAIISIETHLCI Ias 00’ eMoM
2,24 1 (u.y.). O6UKCIiTL MacOBi YaCTKM KOMIIOHEHTIiB Y BUXiAHIN cyMitrri.

MPAKTUYHA POBOTA 6

PO3B’A3YBAHHS EKCIIEPUMEHTAJIbBHUX 3AJTAY 3 TEMU
«CIIOJIYRKHU CYJIbDYPY »

B Bapiaum 1 (cepedniil pigeHv )

1. Buginites xiMmiuEMM crmocoboM HATpi# xJaopup i3 cyminri HATPi# xaopuxpy i
HaTPi# cyabdary. CKIamiTh piBHAHHA peakIlii B HTOHHUX GopMax.

2. IIpoBemiTh peakirii, 3a HOIIOMOTY AKX MOYKHA 3MiAICHUTY TaKi ITePEeTBOPEHH:
rkynpyM(II) cynbsdpar — depym(Il) cyanhatr — pepym(Il) rizporcusn.

CraamiTh piBHAHHA peakIliil y HOHHUX (popMax.

B Bapiaum I1 (docmamHiil pigeHv )

1. BusHaure, y gKiii 3 TPhOX IPOHYMEPOBAHUX MPOOIPOK MiCTATHCA KPUCTA-
JiuHi HATPi# cyapdin, HaTpiit cyabdirt, HaTpiit cyabdar. CKiIamgiTh piBHAHHSA
peakiIiii B toHHUX (popMax.
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2. MobyabTe y ABi cTamil po3uMH MiZHOTO KYIIOPOCY 3 MiZHUX OIIypok. CKJia-
IiTh piBHAHHA peaKIiil y HOHHUX (hopMax.

B Bapianm I1I (6ucoxuil pigeus)

1. Busuaure, y gKiil 3 TphOX IPOHYMEPOBAHUX IIPOOIPOK MICTUTHCA PO3UMH
KOKHOI pPEeYOBMHU, HE BUKOPUCTOBYIOUM AOoAaTKOBiI peakTuBu: Kynpym(II)
cyJb(ar, HaTpii cyabdimg, 6apiit xaopun. CKIagiTh piBHAHHA peaKIliil y HOH-
HUX (popMax.

2. IlpoBemiTh peaxiii, 3a [SOIOMOrM AKHX MOMKHA 3OIMCHATH TaKi
IIePeTBOPEHH:

migs L kympym(II) oxcug 2 X 3 kynpym(Il) xmopug -4 kynpym(II) cynsdiz.
CramiTh piBHAHHSA peakIliii y HOHHUX hopMax.

XIMIYHI EIEMEHTU VATPYINNA

Ho enremenTtiB VA rpynu Hase:xats Hitporen, @ochop, Apcern, Ctubiii i
Bicmyr. Ix me HasuBaloTh nHikmozenamu — 3a Pis3KUil, HEIPUEMHUII 3amIax
IesTKUX CIOJYK.

HazBu 1ux enemMeHTiB mOB’sA3aHi 3 BJIACTUBICTIO iX MPOCTUX PEUYOBUH.
Asor (Bix rpem. azom, ne a — 3arnepevyeHHdA, 30€ — MKUTTA) — TOU, IO HE
OigTPUMYy€e Hi TOPiHHA, Hi KUTTA; BiAKPUB IoTaanacbKkuit yuenuii I1. Pe-
sepdopx (1772). Auraitinii masBanu ximiunuii esrementT HiTporenom (Bin
aar. Nitrogenium) — «Toli, III0 HAPOIKYyeE cesiTpy». Docdop (Bix rpeir.
ceimaoHocHUll) BimkpuB HiMenbkuil XiMik X. Bparg 1669 p. ¥V cepenni Biku
O0ysm Bizomi Apcen, Ctu6iii i Bicmyr.

[. Pesepdopp X. bpaHg
(1749 — 1819) (1625 — 1692)
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§ 31. 3aranbHa xapaKTepucTmnka

YceBimomaeHHA 3MicTy IIboTo ITaparpada j1ae 3Mory:
xapaxmepudyseamu i nopieHoseamu xiMmiuHi easementTu VA rpynu 3a ix mic-
1IeM y ITepiofuuHil cucTeMi Ta 6YZOBOIO AaTOMIB, IIOIINPEHICTD Y IPUPOIi;
ouinwsamu ix 6iosioriube sHaUYEHHs.

EaexTponHa 6yaoBa Ta BJIACTUBOCTI ATOMIB eJIeMEeHTiB

= [losicHiTB, 3a AKOIO 03HAKOIO XiMiuHi e1emMeHTH 06’ eHaHi B VA rpymy me-
pioguuHoi cucremu. Ix xapakTepuctuka HaBeneHa B Tabu. 10.

Tabnuyalo
Xapaktepucrtuka enemeHTiB VA rpynu
% S A
s 8 s & = 2 ® BB
oS = S ® & = ! .2 i=] oM g oo
EE g =| EE | g |8&%E| E8 2 EE 3
g3 85| gz | SE EE %§E& e 5 2 8=
2% |8 E| BEE 2" 88 5% B &g g8
4 S s &g 5 |85 &% | 2| °3% |5
& | & = M °© oA
<
94298 -3,0, +1,
Hitporea N | 2| 7 | 14,01 [ 0,074 | 3,04 P L 1v | +2, +3,+4,
p-eJIeMeHT e
5
3s?3p? -3, 0, A
DocpopP |3 |15| 30,97 | 0,110 2,19 Je— I, v +3, 45 é
4s24p3 -3, 0, =
Apcen As |4 33| 74,92 | 0,121 2,18 p-eneen I, v +3, 45 \‘E
. 5s25p? -3,0, g
Cru6iitSb | 5|51 |121,75| 0,141 | 2,05 - I, v +3, 45 (=l
. . 6s26p3 -3, 0,
BicmyrBi | 6 | 83| 208,98 | 0,152 | 2,02 p-eement III, v +3.45

Veci enemenTu VA rpynu Ha 30BHIIITHBOMY €eHEPTeTUUYHOMY PiBHI aTOMiB
MalOTh II0 5 BaJIEHTHUX €JIeKTPOHIB, I110 3yMOBJIIOE IX HeMeTaJiuHNHA XapaK-
Tep i MoAiOHiCTh BIaCTUBOCTEH. 3 I’ ATH eJIEKTPOHIB IBa S-eJIEKTPOHU € CIIa-
PeHUuMHU, TPU P-eJIeKTPOHN — HECTapeHUMU:

ns? np?
A EEEEEN

Tomy 3sarajbHa eJeKTPOHHA (POPMYyJia 30BHIIIIHHOT'O E€HEPTeTUYHOTrO
piBHs aromiB ns’np?. HasBHiCTH TPhOX HECIAPEHUX €JIEKTPOHIB 3yMOB-
JIIO€ 3IATHICTH aTOMIiB YTBOPIOBATH TPU KOBAJIEHTHi 3B’SA3KU Ta BUABJIATU
BasenTHicTh III i crymeni okucuenua —3 Ta +3, HaIPUKJIAL, Y CIOJYKax
NH,, PCL,, N,O,, P,0O,.

IIpu mepexoxmi aTromiB y 30ya:KeHUII cTaH Bi0OyBaeThCcA PO3IAPOBY-
BaHHSA €JEKTPOHHOI Imapu Ha 3S-IMiApiBHI i mepexis ogHOTO eJeKTpoHAa Ha
3d-migpiBens. Ak, HapuKJIam, B aroma Pochopy:
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P 3523p33d° — P*3s'3p33d!
3s? 3p? 3d° 3s! 3p° 3d!
Pl Lelelel L0 L P [ ppx o] [alele] el T [ T |

= BusnauTe BaJIeHTHICTS i CTymiHb OKUCHeHHS Pocdopy B coaykax PH,,
P,0,iH,PO,.

Opuak Takuii Iepexis eJJeKTPOHIB HeMOKJIUBUH B aToMa HiTporeny, 60
B HBOT'O AK eJIeMeHTa 2-T0 IIepioy JuIlle 1Ba eHePpTeTUYHNX PiBHi. AJle aToM
Hitporeny moske yTBOpUTHU IIe OAWH KOBAJEHTHUI 3B’SI30K 3a JOHOPHO-
aAKIeNITOPHUM MeXaHid3MOM, HaJaBIIM iHIIIOMY eJIeMeHTY Iapy eJeKTPOHiB
Ha BiJbHY OopOiTass.

= [IpuragaiiTe TOHOPHO-AKIIEIITOPHUN MeXaHi3M YyTBOPEHHSA KOBAJIEHTHOTO

3B’ a3Ky (gus. § 8).

Or:xe, v HiTporeny, ma Bigminy Bim ®ochopy, MmakcumaabHa BaJIEHT-
HicTh IV, a cryminb okucHenns +5. Hanpukiazn, y Mojexkyiax HiTpaTHOL
kucaoru HNO,, okcuny Hitporeny N,O..

YuM HOACHIOETHCSA BiAMiHHICTE BiIacTUBOCTEH eseMeHTiB VA rpymnu i B
YoMy BOHA BUPAYKAETHCA?

= 3a ganumu Tabuauii 10 mpocrexTe, sIK 3MiHIOIOTHCSA PALiyCcH aTOMIB eJie-

MEHTIB 3i 30iJIbIIIEHHAM iX aTOMHOT'O HOMepa.

Hatimenmuii pagiyc y aroma HiTporeny, B sKoMy 30BHIIITHI eJIeKTPOHU
posmMmiIieHo Ha ApyromMy piBHi; HaibigbInuit podmip mae atrom BicmyTy, 60
M0ro 30BHIIIIHI eJIeKTPOHM po3MilieHi Ha 6s- i 6p-migpiBHAX.

3i 30inbitenuam y psagi N — P — As — Sb — Bi aromHUX pafiycis 1mo-
CJIa0JI0ETHCA MIPUTATAHHSA BAJEHTHUX €JEKTPOHIB 0 AApa i 3MEHIITyeTbCs
3HAUEHHS eJIeKTPOHEraTUuBHOCTi. 3a eqekTpoHeraTuBHicTio HiTporen (3,04)
noctynaeTbes gutiie Dayopy (4,0) ra Okcureny (3,5). OgHAK 11e THUIOBUH He-
metasriuaui exemeHnT. [lopiBHAHO 3 HiTporeHOM eJleKTpoOHEraTUBHICTH aToMAa
BicmyTy 3HauHO MeHIITIa, TOMY BiH HaJI€KUTDH 10 METAJIYHUX €JIeMEeHTiB.

IToxi6HicTs OYMOBM 30BHIIIIHBOT'O €HEPTeTUYHOI'0 PiBHA aTOMIB eJIeMeH-
TiB VA rpynu 3yMOBJIIOE YTBOPEHHSA IMOAIOHUX IiIporeHoBMicHUX i okcure-
HOBMiCHUX CIIOJYK.

T'idpozenosmichi cnoayku. 3aranvua dopmyna EH,: NH, — amoniaxk,
PH, — docdin, AsH, — apcun, SbH, — ctubin, BiH, — 6icmyTun. Enemen-
™ VA rpynu y HUX OpOABJIAIOTh BaseHTHicTh 11l i HMiKuuii HeraTuBHUN
CTYIIiHb OKMCHeHHS (—3), TOMY JJIS HUX XapaKTepPHi BiIHOBHI BJIaCTUBOCTI.

OKcuzeHOB8MICHI cnoaAyKU — Ile OKCHUAU, 3arajbHa (Gopmysa AKUX
E, 0,1 E,O,, BUABIAITS KUCJIOTHI BJIACTUBOCTL i1 yTBOPIOIOTH BiAMOBiAHI
im Kucaotu. KucaorHi Binactusocti Big Hirporeun(V) okcuny mo 6icmyt(V)
OKcuay mocJiabnoTbed. aa mMeraniuHoro ejgemenTta BicmyTy xapak-
TepHUI MO3UTUBHUMN CTYIIiHb OKHMCHeHHs (+3), Xoua Bigomi GicmyTraru
(manpurnazn, NaBiO,) — couxi merabicmyToBoi kmcioru HBiO,, aka y
BiIbHOMY cTaHi HeBigzoMma.
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Enementu nigrpynu HiTporeny yTBOPIOIOTH IIPOCTi pedoBUHM: a30T N,,
docdop P,, apcen As,, ctubiii Sb, i 6icmyT Bi . Asor i pocdop — Tunosi we-
MeTaJjl, B apCeHy ¥ cTubio 3’ ABISIOTLCA O3HAKKM MeTaJIiuHOCTi, a 6icMyT —
MeTaJI.

Iomupenicts y mpupoxi. Cepen ycix eemenTtiB VA rpynu autie Himpo-
2en € y mpupozi y BinbHOMY cTaHi N,. HiTpores BXoquTs 10 CKJIaay Heopra-
HIiYHUX Ta OPTaHiYHUX CIOJYK, MiCTUTHCS B POCIMHHUX i TBAPUHHUX OP-
ragismax. ¥ 3eMHill kKopi aromHa yacTka Hirporeny cramosuts 0,025 %, y
moBiTpi 06’emHa yacTKa azory — 78 % . 3Hauni pogosumia Hirporeny simo-
Mi y BUTJISAZ] HATPieBoi, a60 uniiiickkoi, cexitpu NaNO,.

¥V semuiit Kopi aromua yactka Pocgopy cranosuth 0,052 %. ¥V xusiit
Maci opranismis cyxomoay #oro Mmictursea 5 - 10° v. HaliBaskausimmmu mpu-
ponaumu cnosnykamu dochopy € minepanu dpochopur Ca,(PO,), ra amarur.

= HapemiTh NpUKJIAAU CIOJYK, IO CKJIANYy AKUX BXomAThb HiTporen i ®oc-

¢op. Busuaure macoBy yacTky HiTporeny B unriticbkit cesiTpi, @ocdo-
Py — y dochopuri.

Biosoriune 3Hauennda. Himpozen — HeOOXigHUHA s *KUTTA €JIeMEHT,
AKHUHN BXOIUTH 0 CKJIAAY BCiX POCIMHHUX i TBAPMHHUX OpPraHisMis. 3oKpe-
Ma, MiCTHUTBbCS B aMiHOKHCJIOTaX, III0 YTBOPIOIOTH 0iIKM, HYKJIETHOBUX KHC-
JoTax, (pepMeHTaX, TOPMOHAX Ta AesIKNX BiTamMiHax.

Pocgop BXxoauTh 10 cKaany 6iakis (0,5 — 0,6 % ), HyKJIeIHOBUX KHCJIOT,
(depmenTiB i gimigie. 3aBasgxu cmoaykam Pochopy 3AificHIOETHCI 00MiH
KupiB Ta 0inKiB. BiH Bimirpae BasKJIMBY poJib y Ipoliecax oOMiHY, poboTi
IIeHTpPaJIbHOI HepBoBoi cuctemMu. Haii6isbIme 10oro MicTUTHCS B KicTKax i 3y-
6ax y Buraani Kaabiiii opropochary Ca,(PO,),.

' KopoTko nmpo rojosne

e EnemenTu VA rpynu MaioTh OTHAKOBY O0yZI0BY 30BHIIITHHOTO €HEP-

FeTUYHOr0 PiBHA ns?np®. BoHM HaJIeXaTh N0 HEMETATIUHNUX eJjie-
MEHTiB, HeMeTaJdiuHi BiacTuBocTi aKkmx Big HiTporeny mo BicmyTy
mocaab/II0IThCA, a MeTaliuHi — mocuamioTheda. HiTporen i dPoc-
¢dop — Iie TUIIOBi HememaJiuHi elemenmu, a BicmytT — memanivHuil
elemenm. Y CIojdyKax BUABJAAITH BameHTHicTh III i V. Xapakrep-
Hi cTymeHi oxkucuHenus —3, 0, +5. HiTporeH € BUHATKOM, OCKiJIbKU
B CIIOJIYKAaX MAa€ BUIIY BaJIeHTHiCcTh IV, a cTymiHb OKUCHEHHA +5. ¥V
npupoxi iuine HiTporen icHye y BUuryiAai mpoctoi peuosunu N, per-
Ta eJIEMEHTIiB I[iel rpynu — y BUIIALL criosryk. HiTporen i @ochop
MalOTh BeJNKe 0i0J0oriuHe 3SHAUEHHS.

¢) Kourponshi 3aBnanns

® 1. IMosacuiTs, YoMy
a) HeMeTaJiuHi BylacTuBOCTi eseMmeHTiB Bix Hirporemy mo Bicmyty mo-
CJIA0JIIOIOTHCS
0) y ciorykax Hitporen mae BajmeHTHicTS IV, a cTyninb OKUCHEHHS +5;
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B) Hirtporen TpamiaseTrbcss y Opupojai y BimbHOMY crani, a @ochop — y

3B’ A3aHOMY.

2. dopmya CroayKH, y Akiii BasenTHicTs HiTporeny IV, a cTyminb okMcHeHHS +5:

ANO,; BN,0

2757

B HNO,; I'HN; I' KNO,.

3. Cepen oxcumis easemenTiB VA rpynu TUIIOBUMY KUCJIOTHUMY OKCUIaAMU €

A As,O BP,O

275 2757

B Sb,0 I'N,O

2757 2757

I'Bi,0..

4". EneMeHT, BUIIMi OKCHUJ AKOro Bigmosinae dopmyni EO,, yrsopioe 3 I'ix-
poOreHoM KOBAaJIEHTHY CIIOJYKY, MacoBa yacTKa ['igporeny B AKiii cTaHo-
BUTH 3,85 % . BusHauTe BifHOCHY MOJIEKYJSPHY MACy BUIIOTO OKCHUIY

esnemenTa E.

5%, lna miKyBaHHA TJIAYKOMU BUKOPUCTOBYIOTH BOJHUM PO3umH (hocdhaxoiy,
saxuit Kpim @ochopy mictuth 43,62 % Kapbony, 5,1 % Tigporeny, 34,91 %
Oxcurenyib,1 % Hirporeuy. Busuaure popmyay cnoayku. O6uuciaits macy
docdaxromay i 06’em Bogu aasa npurorysarus 500 r 0,02 % -Boro posuunny.

§ 32. Asot

VeBimomaeHHA 3MicTy IIbOT0 ITaparpada gae 3Mory:
xapaxmepuidysamu 6yIOBy MOJEKyJIu, (hisuuHi Ta XximMiuHi BIacTuBOCTi,
crocobu, To0yBaHHA, 3aCTOCYBaHHSA a30TY;
ckaadamu PiBHAHHA Ta CXE€MU eJIeKTPOHHOTO 0ajaHCy BiANOBigHUX Xi-

MiUHUX peakIfiii.

Ximiyna opmysna agory — N,, enekrponna — :N::N:, cTpyKTypHA —
:N=N:, M (N,) =28, M(N,) = 28 r/monb. Atomu Hirporeny B Moseryi
a30Ty CIIOJIYYaIOThCSI MisK c000I0 TPhOMA KOBAJIEHTHUMU 3B’ I3KaMMU:

:N.+ .N: > :N::N:

OcKinbKY 3B’A3KM B MOJIEKYJIi a30Ty HEHOJIAPHi, TO i MoJeKyJia HeIo-
JsIpHA, Mae€ JiHiftny 0ymoBy (mau. 48).
= [ToscHITH, YOMY B MOJIEKYJIi a30Ty KOBaJIEHTHI 3B’ A3K1 HEIOJIAPHi.

Man. 48. Mogenb monekynu a3oty
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®izuuni B1acTuBocri. PeuosuHa mo-
JIeKYJISIPHOI OyZI0BU, TOMY 34 CTaHAAPT-
HUX YMOB a3oT — Iie ras, 6e30apBHUIA,
Oes samaxy i cmaky; t = —195,8 °C,
t  =-209,86 °C; rycruna 1,25 r/x; Tpo-
X1 JIETIINHM 3a IMOBiTpA, MaJIOPO3UMH-
Huii y Boai (B8 1 o6’emi Bogu mpu 20 °C
posunuserbes 0,0154 06’emy asory). 3a
TeMIIepaTypu IIJIaBJIEHHS a30T IIepexo-
IUTh Yy PIAKUHA CTaH, YTBOPIOIOYUM CHIiro-
momioHy macy.

IIpenmeru, samypeHi y pigxuii asor,
oxoJomKyIoThesa mo —195,8 °C. Hampu-
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KJIaJ, TyMOBa TPyOKa CcTae KPUXKOIO 1 JIEeTKO JJaMaeTbCA, a 3aMOPOKeHa B Pif-
KOMY a30Ti TPOsSHIA PO30MBAETHC, HiOU 3pobJieHa 3 TOHKOI'O CKJIa.
= Buxomsauu 3 PisMUYHUX BJIACTUBOCTEH a30Ty, 3alIPOIOHYHTE CII0CO0u 301-
PaHHS WOro B MOCYAMHY Ta HMOPiBHsITe 3i 30MpaHHAM BOAHIO, XJOPY i
KUCHIO.

HoOyBauusa. ¥ npomucaogocmi a3or no0yBaroTh (MPaKIiHOIO AUCTU-
JAII€I0 3pimsKeHoro moBiTpsa (ogHouacHO 3 KucHeM). Ilig uac mocTymoBoro
HarpiBaHHA PiAKOTO0 IIOBIiTPS a30T BUIAPOBYETHCA HMEPIINM, OCKIJIbKU Ma€
HIKUYY TeMmuepaTypy kuminusa (—195,8 °C), ik xucens (—183 °C).

Y nabopamopii a3or 100yBaIOTh pPeaKIlielo MidK KPUCTATIUYHNMY HATPIi
(KaJurifi) HiTpuTOM i aMOHil XJIOPUAOM IIPK HarpiBaHHI:

NaNO, + NH,Cl = NaCl + NH NO,

Awoni# miTpur NH 4N02, IIT0 YTBOPIOETHCA, POSKJIANAETHCSA 3 BUIiJIEH-
HAM BiJILHOTO a30Ty:
t
NH,NO,=N,? + 2H,0
= BusHauTe TMOUN HaBeJeHUX XiMiuHmX peakiiti. [{isa ocranHBbOI pearirii
CKJIZIITh CXeMy eJJeKTPOHHOTO OajaHcy.

Ximiuni BIactuBocti. A30T XiMiuHO MaJIoaKTHBHA PeYOBUHA, 00 3B’ I30K
Yy MOJIEKYJII AysKe MIITHUM, TOMY BOHA MOYMHAE PO3MaJaTHUCS HA aTOMU 3a
nysxe Bucokoi remmepaTtypi — 4000 °C. Och uoMy a30T He TOPUTH i He Mij-
TPUMY€E TOPiHHSA, TUXaHHSA Ta *KUTTHA, IIPO Ile CBiquuTh i fioro HasBa (npu-
2adaiime).

= IlopiBHsaiiTe eneprii 38’A3Ky (K[l /Momap) y mosnerkynax dgropy F, (151),

kucHio O, (494) Ta asory N, (942) i moACHITH, YoMy B MOJIEKYJIi a30Ty
3B’ 30K HAWMinHimmii.

ABOT — THUIIOBUU HeMeTaJs i TOMY IIif yac XiMiuHMX peakIiii BUABJIAE
epeBa’kHO BJIACTUBOCTI OKMCHUKA, a 3 Oi/JbIII aKTUBHUMU OKUCHUKAMU —
BJIACTUBOCTI BiJHOBHUKA.

OKUCHW08AJbHI 8/lACMUB0CTI BUABISIIOTHCA B MOT0 3aTHOCTI IPUETHY -
BaTu 3e: 0 3

N + 32= N (miTpuzg-ion)

SK OKMCHUK a30T B3a€MO/Ii€ 3 MeTajlaMU 3 YTBOPEHHAM Himpudis i Boj-
HeM — 3 YTBOpeHHAM aMmoHriaky. CTyninb okucHeHHA HiTporeHy B mpoayK-
Tax peakiiin —3.

3 merasiB 3a CTaHIAPTHOI TeMIIepaTypu as3oT pearye Jullle 3 JIiTieM,
yTBOpPIOIOUU JiTi# HiTpUA:

6Li + N,=2Li,N
3a migBuIeHol TeMIIepaTypu a3oT pearye 3 6araTbMa MeTajJaMu, YTBO-
pIOIOYM BiAMOBimgHI HiTpUAM:
3Ca + N, = Ca,N,
= JloBeIiTh OKMCHIOBAJIbHI BJIACTUBOCTI a30Ty, CKJIABIIU CXEMY €JIEKTPOH-
HOTO OaJIamcy.
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3 BomHEeM a30T B3aEMO/Ii€ 3a ITiABUINEHUX THUCKY i TeMIlepaTypu Ta HasaB-

HOCTi KarajaisaTopa. L1a peakiris o6opoTHa i eK30oTepMiUuHAa:
400 °C, Fe, 200 at™

N, +3H,————2NH,, AH=-92k][)x
= [TomipkyiiTe, YoMy ITI0 PeaKIlifo Tpeda IIPOBOAUTHU 3a TaKUX YMOB. [[JIs1 Bia-
MOBiAi mpuragaiiTe yMOBU 301IbIIIEHHS IIIBUAKOCTI peaKIlii Ta 3MiII[eHHs PiB-
HOBaru y XiMiuHUX peakiiisax, soxpema npuniiun Jle Illatense (auB. § 15).

Bidnosui siracmusocmi a3oTy BUABJIAITLCA B 3JaTHOCTI aTOMiB Bigma-

BaTH €JIEKTPOHU B PeaKIliAX 3 HeMeTaJaMu 3a 0COOJIUBUX YMOB:
+3 0 +2

0
N-3¢=N; N-2¢=N
3 KMCHEeM a30T pearye 3a [yKe BUCOKHUX TeMiepatyp. Tak, peakiris azo-
Ty 3 KHCHEM moumHaeThea 3a Temieparypu 2000 °C (manpukjaan, mig uac
€JIEKTPUYHOTO PO3PAIY):

N2 +02 2NO, AH =+ 289,9 xlx

= [ToMipKyiiTe, U MOXKe TaKa PeaKIlis Big0yTucs y IpupoIi, 3a AKX YMOB.
Axi BractuBocTi BusaBiase azor? [JoBemiTh X, CKIABIIN CXEeMY €JIeKTPOH-
HOTO OaJIaHcy.
3acrocyBaHHA. ¥ XiMiuHili TPOMUCJIIOBOCTI a30T BUKOPUCTOBYIOTH IIepe-
BajKHO AK CUPOBUHY JJIsI CUHTE3y aMOHiaKy. 3acTOCYBaHHS B TeXHiIi 3y-
MOBJIEHO #0or0 iHepTHicTIO. B aTmMocdepi a30Ty BUILIABIAIOTH AeAKi MeTau,
nepeKauyloTh MOpIovi piguHM, AKi JErKOo CcIajaaxyioTh; HUM 3allOBHIOIOTH
eJeKTpUYHi JaMuu. PiTKuii a30T BUKOPUCTOBYIOTh, AKIIO Tpeba po3irHatu
XMapu, AK XOJIOZOATEHT IJA MIBUJKOTO 3aMOPOYKYBAHHSA IMPOAYKTIB, I
36epiranusg Kposi. Y cyMiImri 3 KcHeM a30T [ie K cIabKUil HADKOTUK, BU-
KJIMKaouu cTaH eiidopii, 3MeHIIye 60JIb0BY UyTIUBICTD.

2000°C

' KopoTko po rorosue

® Aszor N, — pedoBWHa MOJIEKYJIAPHOI OyI0BH, IO BU3HAYAE HOTO

(hisuuHi BJIACTUBOCTI: 3a CTAHZAPTHUX YMOB — T'a3, Ma€ HU3bKi TeM-
mepaTypu ILIaBJIeHHS i KUIMiHHS. ATOMU B MOJIEKYJIi a30Ty CIIOJIyde-
Hi IOTPiHUM KOBAJIEHTHUM 3B’ I3KOM, IO I 3YMOBJIIOE OTO XiMiuHy
iHepTHiCTh. AB0T BCTyIlae B XiMiuHI peaxirii juie 3a MEBHUX YMOB:
MigABUINEHOTO THUCKY, HarpiBaHHA, HAABHOCTI KaTaJisaTopa. ¥ pe-
aKIiAX BUABJAE AK OKUCHIOBAJbHiI, TaK i BimHOBHiI BiiacTUBOCTi (3
ImepeBaroro mepinunx). XiMiuyHO0 iHePpTHICTIO a30Ty MOACHIOETHCS 3HA-
XOM:KEeHHS MOT0 y IPUPOMAL V BITLHOMY CTaHI Ta 3aCTOCYBaHHS.

Jaa monuTauBuXx. 3a CTAaHZAPTHUX YMOB as3oT (isiosoriuno imepr-
Huii. OfHAK IIpU BAUXAHHI MOBiTpA mig TuckoMm 2—2,5 aT™ HacTa€ CTaH,
MOAiOHME MO aJIKOTOJBHOTO CI’AHiIHHA; OTO0 HAa3UBAIOTh A30MHUM HAD-
Ko3om. Tomy B pasi moTpebu BUKOPUCTOBYIOTH IITYYHi ra3oBi cymirri, B
SKUX a30T 3aMiHeHUH rejrieM abo iHIITUM iHEPTHUM Ta30oM.
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¢) Kourponshi 3asnanns

® 1. IToacuiTs, yomy
a) ximiuanit etemeHT Ne 7 Mmae HasBy « HiTporeHn», a mpocTa peuoBuHA — «a30T»;
0) pigKMii a30T BUKOPUCTOBYIOTH AK XOJIOJTOATeHT;
B) @30T i KMCEHb CHiBiCHYIOTh Y ITOBIiTPi, X0Ua BBAEMO/is MisK HUMU MOKJIUBA.

2. A30T — 11e OCHOBHUI KOMIIOHEHT
A 3emHOI KOpPU; B Bcecsiry; B mopceKoi Bonu; I’ mosiTps4.

3. Ha xanbIiiii KimbKicTio peuoBuHU 1,5 MOJIBb 3a BUCOKOI TeMIIepaTypPU ITOIi-
SAJIM a30TOM KinbKicTio peuoBuHU 1 MoJib. SIKi peuoBuHY i B AKill KidTbKOCTL
MOJKHA BUSBUTH IiCJ 3aKiHUeHHA peakifii?

4. IIna peakiii misk MarsieMm i asoToM oGUMCIiTL Macu 3aTPavueHOT0 MeTaJy i
0ZIePs;KaHoro MPOAYKTY, AKINO BUKopucTtaau 33,6 j rasy (H.y.).

5. O6uncaitTs 06’€M BOIHIO i1 30Ty AJISA BUPOOHUIITBA aMOHiaKky 06’emom 17 m?
(.y.).

6°. BusHauTe HeBiOMi PEUOBMHM i HAIUIIITL PIBHAHHA PeaKIliii 3a HABEICHN-
MU cxXxeMaMu:

Mg+N, —— A; A+H,0 > Et+D|; E+ 0, —= " , [+ H,0.

VraxiTs cymy MmosApHUX Mac peuosuH A, E, D ta L.

§ 33. AMoOHiIaK

YceBimomaeHHA 3MicTy IIbOT0 ITaparpada gae 3Mory:
xapaxmepuidysamu OyoOBY MOJIEKYJIN aMOHiaKy, fioro ¢isuyHi Ta ximiu-
Hi BJIACTHBOCTI, cmocoOu 1oOyBaHHSA i 3aCTOCYBaHHS;
ckaadamu PiBHAHHA Ta CXEeMU eJIeKTPOHHOTO 0ajaHCy BiANOBIZHUX Xi-
MiUHUX peaKI[ii;
dompumyeamucs ITPaBUJ OE3IEeYHOTO TOBOAKEHHA 3 aMOHIaKOM.

AmonHiax — ofHa 3 HallBa)JAUBiINX cnoayk HiTporeny, sxka Mae BeJn-
Ke IpaKTUYHe 3HaUeHHA. ;KUTTA Ha 3eMJIi ToB’A3aHO 3i 34aTHICTIO JeAKUX
0aKTepili mepeTBOPIOBATH a30T IMOBiTPsS Ha aMOHiaK. 3alax aMOHiaKy 3Ha-
MOMUHA KOKHOMY, BAPTO JIUIIIE BIZKPUTHU CKIAHKY 3 HAIlTaTUPHUM CIIMTPTOM.
Ximiuna popmysia amoniary NH,,

» CTPYKTYyPHA — /N\ .
HH

enextponna H ‘N: H

M (NH,) =17; M(NH,) = 17 r/moub.

Bymoa moaexkymu. Ximiuni 38 a3ku Misk aromamu Hitporeny i I'igpo-
TeHy B MOJIEKYJIi aMOHiaKy — KoBaJIeHTHI nojdapHi. Mojekyaa mae popmy
mipamigu (man. 49, a, 6) i Tomy nosiapHa. PevoBuHA MOJIEKYJIAPHOI OyI0BHU.

= [IpuragaiiTe i 3anumIiTe eyieKTpoHHI (opmynam aromiB Hirtporemy i

Tigporeny.
B aroma HitporeHny € 3 HecmapeHi p-eJeKTPOHU, sKi OepyTh ydJacTh B

YTBOPEHHI TPhOX CIIJIBHUX €JeKTPOHHHUX IIap i3 TphoMa S-eJIeKTPOHAMIU
aromiB I'igporeny (ma. 49, 8).

143



Po3pgin 2

a 6 8

Man. 49. AMoHiak: a — mopenb; 6 — npocTopoBa 6y0Ba MONEKYNN;
8 — YTBOPEHHA 3B'A3KIB Y MONEKyNi aMOHiaKy

Enexkrponni mapm cuiabHO 3Mmimmeni mo aroma Hirporeny, ocKiJabKu
enekrpoueratuBHicTs HiTporeny (3,07) 6inbina, Hizk 'igporeny (2,1). ITapa
2s-eeKTpoHIB aTroma HiTporeny sanuiaeTbcsa He3MiHHOIO.

Ot:xe, y MOJIEKYJIi aMOHiaKy 3B’ A3KU KOBAJEHTHI ITOJAPHi, MOJIeKyJIa —
CUJILHOIIOJAPHA. Uepes B3aeMHE BiJIITOBXYBAaHHA €JEKTPOHIB TPhOX Xi-
MiuHHNX 3B’sI3KiB i HEeIMOAiIeHOI eJIeKTPOHHOI ITIapy MOJEeKYJIa aMOHIaKy Mae€
dopmy mipamigu (masa. 49, a). Y BepiuHi posminienuit arom Hitporeny 3
HeIIoAiJIEHOIO eJIeKTPOHHOIO mapoio (MmaJj. 49, 6).

HasasHicTh TPhOX KOBaJIEHTHUX 3B’ fA3KiB 3yMOBJIOE BajeHTHicTh Hi-
TporeHy B MoJieKyJ i amoHiaky III, mpoTe 3a meBHUX yMOB BaJeHTHicTh Hi-
TPOTEHY MOJKe 30iJBIITUTUCA J0 YOTUPHOX 3a PAXYHOK YTBOPEHHS YeTBep-
TOT'0 KOBAJIEHTHOTO 3B’ sIBKY 3a JOHOPHO-aKIENTOPHUM MeXaHi3ZMOM, AK Y
MoHi aMOHi0:

NH 3 +H"— NH

Moaexkyasapua O0ymoBa, IOJAPHICTE i mpocTopoBa OyA0Ba MOJEKYJIN BU-
3HAYAITh (pi3UUHI BJIACTHBOCTi aMOHiaKy.

®izuunHi BIacTuBoCTi. 3a cCTaHTAaPTHUX YMOB aMOHiaK — ras, 0e36aps-
HU 3 XapaKTepPHUM piskuMm 3anaxom; t = —77,73 °C (amoniak TBepaHe),
t . = —383,34 °C (mepeTBOpIOEThCA Ha piguHy), ryctuna 0,69 r/cm?®; xy:xe
Ioope posunHsaeTbesa y BoAi (mpu 20 °C B omHOMY 00’ €Mi BOAY PO3UMHSIETHCS
700 o6’emir NH,), mermmuii 3a nositpa B 1,7 pasa.

VY pizxomy cTaHi MOJIEKYyJIM aMOHIaKY, AK i MOJIEKYJI1 BOAU, 34aTHI yTBO-
PIOBATH acoIliaTH 3a PaXYHOK BOJAHEBUX 3B’ A3KiB:

H:N:eeeH:N:eeeH:N:eoe
H H H

BogueBi 38’ a3KM BUHMKAIOThL MiK aroMaMu [igporeHy ogqHUX MOJEKYJI
aMOHiaKy, AKi HeCyTh YaCTKOBUU IIO3UTUBHUN 3apsl, Ta eJIeKTPOHEraTHUB-
HuMHU aTomMaMu HiTporeHy iHIIIMX MOJIEKYJ aMOHiaKy, IO HECYTh YaCTKO-
BUI HeTaTUBHUN 3apsm.
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3’scyemo, YoMy aMOHiaK ay:ke moope posunHaeTbesa ¥ Bomi? IloscHioeThes
11e THUM, II10, IO-IIepIile, MOJEKYJIN aMOHiaKy Ta BOAU IOAi0HI 3a CBOEIO IIOJISAP-
HiCTIO i 3JTaTHICTIO YTBOPIOBATY BOAHEBI 3B’ A3KM MisK MoOJIeKyJaaMu (npuzadaii-
me maeepoxceHHA «noldibHe po3uunacmucsa 6 nodionomy»). Ilo-gpyre, amoHiak
B3a€EMO/Ii€ 3 BOIOIO, PO II10 AiBHAETECS, BUBUAIOUN MOT0 XiMiUHi BJIACTHUBOCTI.

diziomoriuna aia. AMOHIaK HaJEKUTDH M0 TPYIU PEYOBUH 3aAYIITINBOI
nii. Moro mapu gy»ke mOApasHIOIOTH CIM30Bi 060JIOHKY OUeil Ta OpraHiB gu-
XaHHd, a Takok IKipy. Kpim Toro, spimgsxeHuii aMoHiak IIif uac BUIapo-
ByBaHHA IIOTJIMHAE TEIJIOTY, TOMY IIPU 3iTKHEHHI 3i IKiporo MoOKe cIpu-
YMHUTHU 00MOpOoKyBaHHA. OTiKe, AKIIO BifUuyBaeThCs 3allaxX aMOHiaKy, TO
mpairoBaTu 0e3 3aco0iB 3aXMCTy HeOe3IIeUHo.

3acobu mepIrroi JOIOMOTH B pasi OTPyeHHSI aMOHIaKOM: CBijKe mOBiTp4,
OIPOMUBAHHSA OUel BeJIMKOIO KiJIbKiCTIO BOAY, BINXaHHS BOAAHOL Iapu.

Jdociign 3 aMOHiaKOM CJIi/f IPOBOUTH Y BUTSISKHIH madi!

HoOoyBanHa. ¥ sabopamopii aMoHiaK OZep:KyIOTh Oi€l0 JIYTiB Ha coJIi
aMOHio Tpu HarpiBaHHi.

Hocaig 1. VY cTymmi aminryemo mpubmn3Ho piBHI 06’ eMu (110 YaiiHiN JT0XK-
I11) KPUCTAJiYHOTO aMOHI XJOPUAY i KaJbIlili rigpokcuay (rareHoro Bari-
HA), BUCUIIAEMO B IIPOOIPKY i TpoXm HarpiBaemo.

= 3alpONOHyiiTe cIoci6 30upaHHsa aMOHiaKy B IIOCYAUHY, IIOPiBHAITE 3

a30TOM i XJTOPOBOTHEM.

Amoniaxk, 1110 BUALIAETHCS, 30MpaeMo B IPOOipKy TaK, AK IIOKa3aHO Ha
maJi. 50, i saxpuBaemMo IPOOKOI0. 3aJIUIIAEMO IIPOOIPKY A IMIOZATIBIIIOTO
BUBYEHHS BJIACTUBOCTEN aMOHiaKYy.

= [Ticaa memomcTparllii mocaiay maiiTe BiAmoBiah Ha Taki sanuTanud: Ju gio-

uysasca 3anax amoniaxy?; Yomy npobipxy mpumaroms OHom 0020pu?;
Yu moixcHa 36upamu amoHiak eumicHennam 6odu? Yomy?

Ximiuni BaactuBocti. [Iya amoHiaky XapakTepHi peakiii mpuenHaH-
HA uepe3 HaABHICTH BiJIbHOI mapm ejgeKTpoHiB y Hirporeny # BimHOBHi
BJIACTUBOCTI 3aBASKHU CTYIEeHIO OKMcHeHHsa Hitporeny —3.

Pearuyii npuednannsa. AMoHiaK He JuIlle POSUNHAETHCSA Y BOAi, a i Baa-
€MOJi€e 3 Helo.

Hocaix 2. PosunHeHHsS aMOHiaKy y BOi.

Kpyriogouny koaby sasmae-
rigs HamoBHIOEMO aMoHiakom. Ha
ypOIli B KOJIOY CIIOYaTKy BHOCHUMO
Kpamio BOAW i CHJIBHO CTPYIIY-
€MO, 3aKpPHUBAEMO OTBIip TPYOKU.

IToTiMm K010y OTBOPOM 3aHYPIOEMO
Yy IOCYOUHY 3 BOJOIO, B AKY IIOIIe-
pPeqHbBO MOJAEMO KilbKa Kpamesb
(denondpraneiny, i mig Bomoio Bin-
KpuBaeMo oTBip (mai. 50). Man. 50. MNpunag ana nobyBaHHA aMOHiaKy
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= OQNIUIITITH CIIOCTEePEKEeHH i TOACHITL. YoMy
B KOJIOy 3 aMOHiaKOM CIIOUaTKYy BHOCATH
KpAaIIo BOAM i CMJIBHO CTPYIIyIOTE? YoMy
Boza «(OHTAHOM» 3axX0oauTh y KoJoy? Ilo
AKoro mporecy ((pisuyHOoro, ximiuHoro um
(isuKo-xiMiuHOT0) MOKHA BiHECTH PO3-
YMHEHHS aMOHiaKy y Bomi? Homy po3uuH
HabyBae MaJuHOBOTO 3a0apBJIEHHS?

ManuHoBe 3a0apBJIeHHS CBIiTUYUTE ITPO YTBO-
peHHs B po3unHi rirpokcug-ionis OH™ . 3Bigku
BOHU B po3uuHi? [IprunHa moyarae B ToMy, 110
3a MTOHOPHO-AKIEIITOPHUM MEXaHi3MOM eJIeK-
TpoHHAa mapa aroma HiTporeHy nepexoauTs Ha
BaKaHTHY opbiTains fioua I'igporeHy MoJieKyau
BOJIY 11 YTBOPIOIOTHCA HOHU aMOHiO:

HN:+H'OH = NH; + OH"
Peaxiig B3aemogii aMmoHiaKy 3 Bomoo € 000-

POTHOIO. ¥ BOTHOMY PO3UMHI aMOHiaKy Oijb-

Man. 51. «®oHTaH»

me moserysn NH,, mix #onis amonito NH, i
rinrpoxcug-ionis OH™. Tomy dopmynry amomiit
rinpoxcuny sanucyemo He NH,OH, a NH, - H,0. Or:xe, monexynu NH,OH
He icuye. Ilig yac B3aeMoii aMoHiaKy 3 BOZ0I0 BCTaHOBJIOETHCA PiBHOBAara:

NH, + H,0 = NH, - HOH = NH; + OH

CaMe HasBHICTD IAPOKCHUI-iOHIB Y PO3UMHI 3yMOBJIIOE JIY:KHE cepeI0BU-
e i MaJanHOBe 3a0apBJIeHHS PO3UNHY. BomHuii po3unH aMoOHiaKy HasuBa-
0T HAULAMUPHUM CRUPMOM.

B3saemodis amoHiaky 3 KUCLIOMAMU.

Hocaig 3. BaaeMonia aMoHiaKy 3 riporeH XJI0pUAOM.

Man. 52. TopiHHA amOoHiaKy
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3MOoUeHN KOHIIEHTPOBAHUM PO3UMHOM aMo-
Hiaky IWIiHAP IigHeceMoO 0 IWJIiHApa, 3MOUe-
HOTO KOHIIEHTPOBAHOIO XJIOPUIHOIO KUCJIOTOIO.
3’aBiasgeTbeA OiMuit UM, AKUHA IIOCTYIIOBO Ocimae
Ha CTiHKaX MWJIiHApPA i mepeTBOPIOETHC HA Kpacu-
Bi 6e30apBHi KpUCTAJIU COJIi — aMOHIiM XJI0pUAY:

NH, + HCl = NH,Cl

3BepHiTH yBary Ha Te, mo cmoixyka NH, CI
yTBOpeHa OBOMAa BHIAMU XiMiuHOTO 3B’A3KYy: B
MOoHi aMOHiI0 3B’ I3KM KOBAJIEHTHI IOJIAPHI, a MiK
Monamu amoHito i Xyopy — 3B’sI30K HOHHUIA.

Bionoeni eénacmusocmi amoniaxy. CTymiab
oKkucHeHHA HiTporeny B MoJjekyJi amMoHiaKy —3
3yYMOBJIIOE JIUIITE BiTHOBHI BJIaCTUBOCTi aMOHiaKy.
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AMoHiak He TOPUTH Ha MOBiTpi, ajie B CePEIOBUIIL UHNCTOTO KMCHIO TOPUTH
SKOBTUM ITOJYM’ aM (MaJt. 52):
4NH, +30,=2N,1 +6H,0

= CKJAIiTh CXeMy eJIeKTPOHHOTI'0 0aJIaHCy i JOBeAiTh BiIHOBHI BJIacTHBOCTI

aMoOHiaKy.

IIpoiec OKMCHEHHS aMOHiaKy BimOyBaTuMeTbcs iHaKIIe, AKIIO IIPO-
BOJIUTH MOTr0 3a HaABHOCTI KarajisaTopa. BiH mae amory HampaBUTU IPO-
mec OiJBbINI eKOHOMIUHMM IILJIAXOM: 3a PaXyHOK YTBOPEHHSA He as3o0Ty, a
mitporeun(Il) oxkcuny:

4NH, + 50, = 4NO1 + 6H,0
IIpu marpiBaHHi aMOHiaKy 38 OKCHUJJaMH1 BAXKKNX METAJIIYHNX €eJIeMEeHTIB i
rajlJoreHaMH BiH BiTHOBJIIOETHCS IO BiJIBHOT'O a30TY:
2NH, + 3CuO =3Cu+ N,1 +3H,0; 2NH, + 3Br,= N, + 6HBr
= J7a BCciX piBHAHDb peakIliil CKJIaAiTh CXeMHU eJIeKTPOHHOro OaJiaHcy i 0-
BeJIiTh BiTHOBHIi BJIACTHMBOCTi aMOHiaKYy.

Bionoriune 3HaYeHHS aMOHiaKy IIOJIATAaE B TOMY, IIIO BiH € IIPOIYKTOM
a3oTucToro oOMiHy B opraiami Jyirofeit i TBapuH. Y TBOPIOETHCA I Uac Me-
Tab0i3My 6iJIKiB, aMiHOKMCJIOT Ta iHIITMX HiTPOT€HOBMiCHUX CIIOJYK. AMO-
Hiak gyKe TOKCUYHUM 1Jid opraniamy. Tomy 6isibIia yacTuHa HOTO IIEPETBO-
PIOETHCS MEUiHKOIO B MEHIII ITKiAJINBY PeYOBUHY — Kapbamif (ceuoBUHY),
sKa 4YaCTKOBO BUBOAUTHLCA HUPKAMMU.

3acrocyBaHHA. AMOHIiaK — BaKJIUBUHN NPOAYKT XiMiUHOI ITPOMMCJIO-
BocTi. CyuacHa TPOMUCJIOBICTF BUKOPHUCTOBYE AECATKU MiJbHOHIB TOHH
aMoHiarky Ha pik. OcHOBHA KiJbKicTh Iioro mepepobiaeTbes B HiTporeH(II)
okcux NO i gasni B HiTpaTHy Kucjory. ToMmy migmpreMcTBa 3 BUPOOHUIITBA
aMOHiaKy 3a3BHUail pO3MiIlIyI0Th Oe3mocepeaHbOo 0isag 3aBOiB-BUPOOHUKIB
HiTpaTHOI KMCJIOTHU.

YacTKOBO aMOHiaK BUKOPUCTOBYIOTH JJIsi TOOYBAHHS BUOYXOBUX PEUO-
BuH, ceuosunu (NH,),CO ax minepasbaoro fo6pusa, o6podku cuiocy. Bin
€ CUPOBUHOIO JJIA CUHTE3Y IIJIacCTMAaC Ta MITYYHUX BOJIOKOH, HATPUKJIAM Ka-
MPOHY. BXOAUTE 10 CKJIAAy MUMHUX 3aC00iB AJId IpaHHA OiIU3HYN, YUNIeHH
CKJIa, KUJIUMIiB i 10BeJlipHUX BUPOOiB, BUOABIAAHHA MIAM. PigKuii amoHiak
BUKOPUCTOBYIOTh AK XOJIOJJOATEHT B aMiauHUX XOJIOAUJIHLHUX YCTAHOBKAX.
Hamatupauii ciupT 3aCTOCOBYETHCA B MEIUITUHI.

! Koporko npo ronosne

® Awmoniak NH, mae meBHi 0co6auBOCTi, OB’ s13aHi 3 Oy0BOIO OO

MOJIEKYJIN:

1) Bucoka moJsApHicTh 3B’A3KYy N—H, HagBHiCTH BibHOI mapu
€JIEKTPOHIB Y MOJIEKYJIi, 1[0 3yMOBJIIOE BICOKY PO3UMHHICTh aMOHiaKy
Yy BOAi;
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2) amoHiak MOKe OyTH JOHOPOM eJeKTPOHIB, YTBOPIOIOUU KOBA-
JIEHTHHI 3B’ I30K 34 JOHOPHO-aKIIEITOPHUM MeXaHisMoM 3 itomoM I'if-
poreny (aKIenTop), B pe3yabTaTi yTBOPOEThCA oH amoHio NH . [Tum
MMOSICHIOETHCS B3a€EMO/IisI aMOHiaKy 3 BOJOIO i KMCJIOTAMU;

3) y BOTHOMY PO3UMHiI aMOHiaK iCHy€ mepeBaskKHO Y BUTJIAII MOJIe-
kyaNH,, romy hopmyny amoniii rinpokcuay sanucyors He ik NH, OH,
a ax NH, - H,0. Monexyniu NH,OH ne icaye. Bonuuit poguna amoHi-
aKy Mae Jy:KHe CepeIOBUIIle, HA3UBAETHCA HAULAMUPHUM CNUPTLOM;

4) cTyniab oKucHeHHA HiTporeny B MoJIeKyJIi aMOHiaKky —3, TOMY B
peakIiigax aMOHiaK — CHMJIbHUY BiTHOBHUK. PisduuHi i XiMiuHi BIacTu-

BOCTi aMOHiaKy 3YMOBJIIOIOTH moro IIPAKTUYHE BUKOPHUCTaHHA.

¢) KourponsHi 3aBnanns

® 1.

3.

4.

5.

6°.

ITosacHiTh, yoMy

a) PO3UMHHICTh aMOHiaKy y BoAi o0pa, a pOBUYNHHICTE a30Ty — IIOTaHa;

6) dopmyna NH, - H O rounime Bifo6paskae cKJIaj] aMOHil TiIPpOKCUTY, HixK
NH,OH.

SAxI10 aMOHIaK IPOMTyCTUTH KPi3h BOAY, TO PEAKIlid CEPEIOBUIIA 3MiHIOETHC 3
A He#TpanbHOI HA KUCY; B HeliTpanbHOI Ha JIYIKHY;

B nyxHOI Ha KuCIy.

Awmoniak pearye 3 rpymnoio TaKuX PeYOBUH, AK

A H,0, KOH, K,0; B CuO, H,0O, NaOH; B H,0, HCI, HNO,.
O6uncaite 06’em HiTporen(Il) okcuny, AKMUIT MOKHA OJEPIKATHU IIIJIAXOM Ka-
TAJITUYHOTO OKMCHEeHHA aMoHiaKy 06’emom 100 i (1.y.). AKuii 06’eM KUCHIO
IPU IILOMY BUTPAYAETHCA?

Cywmir, sKa CKJIamaeTheA 3 KaIbIlil rirpoxcuay Mmacomo 1,48 ri amoHii cyib-
dary macoro 3 r, Harpisu go TpUNMHEHHA peakiii. O6uucaiTh 06’eM aMoHia-
Ky (H.y.), IITO YTBOPUBCA.

AwnoHiak, ofep;KaHui mMig yac TEPMiUHOTO PO3KJIALy aMOHil XJIOPUAY Kilb-
Kictio 0,8 MOJIb, MPONYCTUIM KPidh POBYUMH HITPATHOI KUCJIOTH MAaCOI0
283,5 r i3 MacoBoi0 UacTKo0 posunHeHoi peuoBuuu 20 % . O6uMCIiTL Macy
COJIi, 1110 YTBOPUWJIACA B XO/Ii peakIrii.

NMPAKTUYHA POBOTA 7

JOBYBAHHS AMOHIARY I JOCJIIHN 3 HUM

B /Tocnio 1. JoOyBaHHA aMOHiaKy i B3a€MOAiA #10T0 3 TiAPOTEH XJIOPULOM.

BispMiTh mpobipKy i3 cymimimiio aMOHilI XJIOPHUIY i ralreHoTo BallHa
(kampmint rizpoxcuay). CxiaamiTs mpuian AJgd JOOYBaHHS aMOHiaKy 3a
maJi. 50. ITporpiiiTe 06eperxHO BCIO MPOOIPKY, a IIOTiM JIKIIIEe Miclle po3Ta-
IIyBaHHs CyMiIlli pearenTiB. IligHeciTs BoIornii YePBOHUM JTaKMYCOBUI
abo yHiBepcaJabHUM MAIIip 0 OTBOPY MPOOIpKU 3i :KMyTHUKOM BaTu. IIpu-
MIUHITh HATPiBaHHS, AKIMO Iamip sMiHuB 3abapBiaenuA. CKIAHY maJand-
Ky, 3MOUYEHY KOHIIEHTPOBAHOIO XJIOPUIHOIO KHCJIOTOIO, IIiTHECITEH 10 OTBO-
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Py ras3oBiABiAHOI TPYOKY i criocTepiranTe 3a yTBOPEHHAM 01JIOTO « UMY » .
ITosicHiTh fioTO yTBOPEeHHS. BifmoBigh OOT'pyHTYITE PiBHAHHAM peaKIrii.

B J[ocnid 2. 30upaHHA aMOHiaKy i pO3UMHEHHA HOT0 Y BOI.

BuiiMmiTs ;KMyTHK BaTu 3 IPOOipKY i3 aMOHiIaKOM, 3aKPUIATE IIPOOIiPKY
BEJIMKUM IAJIbIIEM i OIYCTiTh ¥ KPHUCTAJIi3aTOP 3 BOAOIO, IO AKOI J0OAaB-
Jeuno 2—3 kpamwiri penoadranaeiny. Ilig Bomoroo BigKpuiiTe OTBip, JErKO
CTPYIIIyIouM IIPOOipKy, ajle 3 KpucTaIisaTopa He BUMMAIiTe i He IIepeBep-
ratite. [Ilo cmocrepiraere? Yomy?

¢) Kourponshi 3asnanns
® 1. HomipkyiiTe, YoMy OTBip nMpobipKH, B AKY 30UPAIOTh aMOHIaK, 3aKPUBAIOTH
KMyTHKOM BaTu? YoMy IIpobipKy 3 peareHTaMu 3aKPilJIi0ITh TOXUJIO?
2. TTomipkyiiTe, YoMy Boja Ay:Ke IMIBUAKO 3amoBHHJIA IpobipKy? Ilpo 1o e
cBigunTh? Homy 3MiHIOETHCA 3ab0apBieHHA imgukaropa? HamuiriTe Bigmo-
BiiHe PiBHAHHSA peaxirii.
3. IloscHiTHL YyTBOPEHHS « UMYy ». HanuIriTe BigmoBigHe piBHAHHSA peakirii.
4. 3pobiTh BUCHOBOK (Ha OCHOBI CIIOCTEepesKeHb) IPo JIabopaTOPHUI CIIocid mo-
OyBaHHsA, 30MpaHHA aMOHiaKy, oro (pisuuHi Ta XiMiuHi BJIacTUBOCTI.

§ 34. Coni amoHio

YceBimomaeHHA 3MicTy IIboTo ITaparpada J1ae 3aMory:
xapaxmepu3yeamu GisuuHi, 3arasbHi Ta cnenudiuHi ximiuni BIacTu-
BOCTi coJielt aMOHit0, IX 100yBaHHSA i 3aCTOCYBaHHS;
eKcnepumMeRmaJibH0 po3ni3Haéamu CcoJii aMOHiIo;
ckaadamu PiBHAHHSA Ta CXEMHU eJeKTPOHHOTO 0ajaHCy BiANOBIZHUX Xi-
MiUYHUX peakIliii.

Couti amMOHiI0 MalOTh HOHHY KPUCTAJNIUHY I'DATKY, Y By3JiaX IKOi po3Mi-
MIYIOTHCA KaTiOHM — HOHMW aMOHi0 Ta aHIOHW — KUCJIOTHI 3aJIUINKH.

= [ToMmipky#iTe, IKUHA XiMiuHMN 3B’A30K BUHHKAE MiK HOHAMU aMOHIiO i

KHCJIOTHOTO 3aJUMIKY i AKUHA — y HOHiI amMoHii0? (3a JOIOMOToo0 3Bep-
HiThCA 10 § 33.)

®iznuni Baactusocti. Cosri aMoHit0 — Iie IepeBakHO 0e30apBHI KpucTa-
JiuHi peuoBMHU, TOOPE PO3UNHHI Yy BOAi, TepMiUuHO HECTiliKi Ha BiAMiHYy Bif
coJieil, yTBOPEHUX KaTioOHAMM MEeTAJIIUHIX eJIeMeHTiB.

Ximiuni Bractusocti. Costi aMmoHiI0 HaJIeKaTh 0 CUILHUX €JIEKTPOJIIiTiB,
TOMY AJIS HIX XapaKTePHI 3arajbHi BJIaCTUBOCTI coseil. 3 6araroocHOBHIMU
KHCJOTaMU YTBOPIOIOTLCA COJIi ABOX BUAIB: KUCJi, HAIPUKJIAL aMOHIH Tif-
porencyabdar NH HSO,, i cepedni — amomiii cyanbdar (NH,),SO,.

= [Ipuragatite 3aranabHi XiMiuHi BaacTuBocTi coseii (qus. § 1).

SK cuIbHI eJIEKTPOJIITH COJIi aMOHII0 Y BOTHOMY PO3UYMHI JMCOIiI0IOTH Ha
MOHU aMOHiIO i HTOHM KMCJIOTHOTO 3aJIUIIKY:
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NH,Cl=NH,"+ CI”
ITum Bu3HaUarOThHCA 1X 3araJibHi BJJaCTUBOCTI, a caMe B3a€EMOisd 3:
Kuciomamu, SKIo COJIi aMOHiI0 YTBOPeHi clIabIlIuMu KHUCIOTAMMU:
(NH,),CO, + 2HCl = 2NH,Cl + CO,T + H,0;
ayzamu npu HarpiBauHi. Ile AKkicHa peakIlia Ha coJi aMOHiIO:
NH,Cl + NaOH = NaCl + NH,1 + H, O;
IHWUMU CONAMU:
NH,Cl + AgNO, = NH,NO, + AgCl |

= HamunriTs yci piBHAHHA peakIliil y HOHHUX (popMax.

JTABOPATOPHI JOCHIAN
AKICHA PEAKIIISI HA AMOHIV-IOH

1. HanwuiiTe B mpobipKy 1 MJ po3umHYy aMOHill XJopunay i mobaBTe
CTiJIBKM caMO PO3UYMHY HATpi#l rigpoxcupny. Harpiiite po3uuH m0 Ku-
IIiHHS, IPUNWHITL HArPiBaHHA I 00epeKHO ITOHIOXAaWTe Tas, IO BUi-
Jaserbeda. IlimHeciTh 10 OTBOPY HIPOOIpKM YePBOHUII JIAKMYCOBUH Iatip,
IMoIIepeIHbO 3MOUEHUM BOJ0I0, a00 BOJOTUII yHiBepcadbHUM mamip. I11o
crocTepiraere? Busnaute Tun peakiii. Hanumrits BigmoBigue piBHAHHA
xiMiuHOI peakIrii B HTOHHUX (hopMax.

2. Y IBOX IPOHYMEPOBaHUX NPOOipKaxX MicTATHLCSI O0e36apBHI PO3UMHI
coseii. PosmisuatiTe, B AKil 3 HUX — PO3YMH COJIi aMOHiO.

Orixe, AKiCHOI peakyi€elo Ha COJIi aMOHiIO € 1iA Ha HUX JIYTiB IpU Ha-
rpiBaHHi 3 BUAiJIeHHAM aMOHiaKy, AKUI MOYKHA PO3IIi3HATHU 3a 3allaXO0M
a00 3a JOIIOMOTH BOJIOTOTO YePBOHOTO JIAKMYCOBOTO ab0 yHiBepCcaJIbHOTO
namnepy.

Cneuyugiuni BIacTUBOCTI coJieil aMOHiIO:

1) migmAraioTh rigposisy 8 yTBOPEHHAM KMCJIOT0 CEPEeIOBUIIA:

NH,Cl+H,0 = NH,-H,0 + HC]
NH; +H,0=NH,-H,0+H*

2) Hecriliki mo HarpiBamHs. CoJi amMoOHiI0, yTBOpeHi KuCJIOTaMU-
HEOKHCHUKAMU, PO3KJIAAAIOTHCA IIPY HAaTrpiBaHHI 3 yTBOPEHHAM aMOHiaKy:
(NH)),CO, = 2NH,1 + CO,t + H,0; NH,Cl=NH,1 +HCIt

ITpu marpiBauui 1o Temnepatypu +340 °C amouiil xyopug po3KIamga-
€Thcs Ha aMoHiakK i rimporen xsopun. OcKiJIbKU IIA peakKIlisg € 000poOT-
HOIO, TO IIPY 3HUIKEHHI TeMIepaTypu BOoHA IIPOXOIUTH Y 3BOPOTHOMY Ha-
IPAMKY:

t > 340 °C

NH Cl ——= NH_T+HCIT
4 t < 340 °C 3
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Hocain. Tepmiunuil po3kaad coneil amorito. Ilokaagemo B mpobipKy He-
BeJIUKY KiJIbKicTh aMOHi xJopuay (TpuBiasbHa HasBa — Hawamup) i Ha-
rpiemo B moaym’i majgbHHKA. ¥ Opobipili 3’ABasgeTbea Oiauii guM, a Kijab-
KicTh COJIi OCTYIIOBO 3MEHIIyeThCcsa. depes KilbKa XBUJIMWH ii 30BCiM He
S3aJININUTLCSA Ha OHi, a Y BEePXHIill X0J04HIA yacTHHI IPobipKu 3’ ABISAETHC
Oiymii HAJIIT KPUCTAJIiB aMOHi XJIOPUAY.

IIpurapaiite, AKe ABUIlle Ha3WBaETheA cyOaimartiero. UYu MoKHA BBasKa-
TH, IO IIPU HArpiBaHHi aMOHi# xJopun cyoaiMmyeTbesa?

SKIIT0 KUCIOTHUN 3AJIUIITOK — OKMCHUK, TO IPU PO3KJIALi COJIi YTBOPIO-
I0ThCS a00 OKCU AU Hi'trporeHy, abo asoT: )

NH,NO, =N,01 + 2H,0; NH,NO, =N, + 2H,0
= CKJIAIiTh cCXeMU eJIeKTPOHHOTO OaaHncy. fIki BaacTuBocTi aTomiB HiTpo-
TeHy B CIOJIYKaX aMOHif0?

3acTocyBaHHA COJIell aMOHiI0 3aCHOBAHO Ha:

1. Biorenwiii posi Hitporeny, romy amowniii mirpatr NH,NO,, amoniii rix-
porenoprodocdar (NH,),HPO, i amoniii nurigporenopropochpar NH, H,PO,,
amouiii cynbdar (NH,),SO, — minepanbHi no6pusa.

2. Tepmiuniit HecTiiKOCTi coselt, Tomy 3 amouit Hirpaty NH,NO, pa-
30M i3 rOpPIOYNMHU PEeYOBUHAMU BUPOOJIAIOTH BUOYXOBI PEUOBUHU — aAMO-
Haalu, IKi BUKOPHUCTOBYIOThCS IMiJ Uac MPOKJAJaHHS TYHEJiB, PO3POOKU
POJOBHIII.

Awoniii kapoonar (NH,),CO, i amomniii rigporenkapGonar NH HCO, yxe
npu cJIadKoMy HarpiBaHHI IIOBHICTIO PO3KJIAZAIOTHCA 3 YTBOPEHHAM rasis,
10 cOyIIyoTh TicTo. ToMy BOHM BUKOPHUCTOBYIOTHCA AK PO3MYyIITyBadi Ti-
CTa, Ha KOHAUTePChbKUX (habpukax. Amoniil xnopux (mamatup) NH,CI za-
CTOCOBYIOTH K €JIEKTPOJIIT Yy CYXUX eJIeMeHTax, i yac maauusa (quB. « Il
TOTUTIUBUX» ).

' KopoTKo nmpo rojosne

C Comi amMOHiII0O — CHJIBHI €JeKTPOJIiTH, Yy BOAI TiApoisyioThCcs 3
YTBOPEHHAM KUCJIOT0 cepenoBuina. [[1a HUX XxapakTepHi AK 3arajabHi
BJIACTUBOCTI coJieii, Tak i cmenupiuui. Peakiia 3 ayramu € SKicHOIO
Ha coii amonio. O3HaKa peakIlii — BumijieHHa aMoHiaKy. IIpu marpi-
BaHHI COJIi aMOHiI0 PO3KJIaIaIOThCI, IPOAYKTH peaKIlii 3aaeskaTh Bif
BJIACTUBOCTEN KIMCJIOTHOTO B3aJUIIKY. 3aCTOCYBAaHHS COJIEN aMOHiiO
BUB3HAYAETHCA X iHAWBIAyaJIbHUMU BIACTUBOCTSIMHU.

Jaa ponurauBux. SAKINO HArpiTUil NaAJbHUK 3aHYPUTHU B HAIIATUP
NH,CI, To cinb poskiagaeTscsa (1uB. Buile). ¥ TBopeHuii x1oposogens HCI
B3aemogie 3 Kynpym(II) okcumom CuO, 1110 BKprBa€ MOBEPXHIO MAAIbLHUKA.
Bracainok nporo yrsoproetbea KynpyM(Il) xnopug CuCl,, axkuii crasis-
eTbea 3 Hagaumkom HamaTtupio NH, Cl. IloBepxHa naAnbHUKA 3BiTbHA-
€TBHCA BiJi OKCHUIIB, 1 PO3ILIaBJIeHE 0JIOBO IIPUJINIIAE IO OUUIITEHOI Mii.
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¢) KourponsHi 3aBnanns

® 1. IlosacHiTs, oMy
a) coJIi aMOHiI0 He MOsKHAa 30epiraTy Ha BIIKPUTOMY BOJIOTOMY ITOBIiTPi;
0) mpu PO3KJIAJAHHI coseli aMOHiIO He 3aBK U BUAIIAETHCI aMOHiaK;
B) HAIIIATUPHUHN COUPT He MOYKHA Ha3WBATU HAIIIATHUPEM.

2. CkiaanmiTh piBHAHHS peakKIliii, 3a JOIOMOI' AKNX MOXKHA BUSABUTHU:

a) aMOHiI cyabpar; 6) amoHi#t HiTpaT; B) aMOHiiI KapOoHAT.

3. BusHauTe HeBiJoMi peUYOBMHY i HATIUIIITH PiBHAHHSA peakIliii 3a HaBeIeHM-
MU cxemMaMm:

NH,Cl> A +D; A+HNO, > E; E G+ H,0;

4. TIpu TpuBajoMy HArpiBaHHiI TeXHIUYHOrO aMOHill HiTpuTy Macoio 1 Kr Bu-
IinaTbesa a3or 06’emom 336 J1 (H.y.). OOUKCIITE MAaCOBY YaCTKY JOMIIIIOK Y
coJti.

5. Ob6uucaiTh 06°eM (H.y.) aMOHiaKy i BYIJIeKHCJIOTO ra3y, gKi yTBOPIOIOTHCA
Opu TEPMIUYHOMY PO3KJIAAi aMOHIil rizporeHKapboHaTy, AKIIO B TiCTO BHEC-
JIN 1110 ciyb macoro 50 r.

6°. [To posuuny 06’emom 64,8 mu (p = 1,11 r/cm?) 3 MacoBoi 4acCTKOIO aMOHiM
Hitpary 15 % pmomanau posumMH Kajiil rizpoxcuay macoio 121 r 3 MacoBoro
4acTKOI0 Jyry 25 % . Posunu Bunapuin, a 3ajJuIlnok npoxapuan. O0unciiTsh
Macy TBEPIOTO 3aJIUIIKY, ONePIKAHOTO0 Iic/asa MPoKapIOBaHH.

§ 35. O6uncneHHA Buxoay NPOAYKTY

VYceBimomiaeHHs 3MicTy 1IboTo Iaparpada gae 3aMory:
@opmyareamu O3HAUEHHS MOHATTA «BUXIiT IPOAYKTY»;
8UCJI081108AMU CYIKEHHS IIPO H10ro 3HAUEHH A IJIA OIiHKY e(DeKTUBHOCTI
BUPOOHUIITBA;
po3s’as3yseamu 3amaui 03HAYEHOTO TUILY.

Bu y:xe sHaeTe, AK IPOBOAUTH PO3PAXYHKU 34 XIMIUHUMU PiBHAHHAMH,
SAKIITO OAWH 3 PeareHTiB y35aTO B HAAJUIIKY, 1 AK 3AiICHIOBATH PO3PAXYHKH,
AKIIO BUXiHI PEYOBUHU MiCTATH TOMIIIIKH.

Buxig mpoayKTy € BaXKJIMBUM IIOKA3HUKOM e(DeKTHUBHOCTI BUPOOHUYOTO
npoiiecy. 30KpemMa, Ha MOr0 OCHOBi POOJIATH BUCHOBOK PO IIOBHOTY BUKO-
pHCTaHHA cCUPOBUHHI. Piuy TomMy, 1110 B peaJbHUX YMOBaX uyepes 000POTHICTh
6araThboX peakiliii i BUpoOHM YL BTpaTH BUXiT IPOAYKTY 3aBK AU MEHIIINH BiJ
TOT0, AKUIl MaB OM YTBOPUTHUCA 3TigHO 3 PiBHAHHAM peakIlii (3a 3aKOHOM
36eperkenusa macu peuosun). Orike,

BHUXIiJ IPOIYKTY — IIe BiIHOINIEHHA peaybHOI Macu (00’eMy UM Kijib-
KOCTi peuoBUWHM) NPOAYKTY (IPAKTHUUHUN BUXiZ) O TEOPETUYHO
MOJKJINBOI, 00UMCJIeHO] 3a PIBHAHHAM pPeaKIlii (TeopeTUYHUH BUXin);
BHUpaKaeThCcs y BimcoTkax ( % ) abo yacTKax OMMHMUIII.
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IlosHaunMo BUXiJy TPOAYKTY TPEIbKOI0 JIiTepol 1 (BUMOBISAETHCA
«eTa»), m (mIpaKT.) — GakTUIHO NOOyTa Maca IPOAYKTY, mM,(Teop.) — Po3-
paxoBaHa TEOPETUYHO MOYKJINBA Maca TOTO CaAMOTO IPOAYKTY.

_m (mpaxr.)
m, (Teop.)

__ m,(1pakT.)

-100 %

n , abon

m,(Teop.)
Hani mipryemo Tak. OCKiJIbKY Maca peYOBUHU IPOIOPIlifiHa KiJbKOCTi
PEYOBUHU, TO:
__ n,(1IpaxT.)

n, (Teop.)

. V,(mpaxt.)
, & UId ragiB N =———
V, (Teop.)
V¥ Bcix BUMIaAKaxX 3HAXOAMMO OJHE I Te caMe 3HAUeHHA IITYKAHOI BeJInUn-
Hu. Hanpukaan, SKIMo B peakIlii CHHTe3y aMOHiaKy

N, + 8H, = 2NH,
n =1 moapb 2 MoJIBb
M = 28 r/moub 34 r/moub
m=28r 34r
V=22,4n 44,8 n

fioro Buxig cramoButsh 75 % (M = 75 %), To 1e o3Hauae, 1m0 3 1 MoIb, 260
28 1, abo 22,4 1 (H.y.) a30Ty ofep:KUMO He 2 MOJIb, a00 34 r, a6o 44,8 1 amo-
HiaKy (TeopeTUUYHUN BUXim), a IPaKTUIHO:
34r-759
= r—/O: 25,5, abo 1,5 moiw, a6o 33,6 i (H.y.)
100 %

Posrasaremo gexkinbKa IPUKJIALiB 3a1ad.

= 3amaua 1. O6uucanuTH BUXiJ aMOHiaKy, SAKII[O BigoMmo, IO HicJjisd B3a-
eMmonii asory o6’emom 2,24 1 (H.y.) i3 BogHeM yTBOPHUBCA aMOHiak
00’emom 4,0 1.
I auo: PosB’agas3auua
V(N,)=2,24 n 1. O6uncaumo 06’eM aMOHiaKy, AKMHA MOXKHA OJep-
V(NH,)=4x skatu 3 2,24 1 asory.
N (NH,) — ? s 1IbOTO IIPOBEEeMO PO3PAXYHKMN 3a PiBHAHHIM

3 peaxii:

N, +3H, = 2NH
3a 3aKO0HOM 00’€MHUX BiTHOIIIEHD i piBHAHHAM peaxirii

V_(NH,)=2 2,24 1=4,48 1

TEOp

3

2. ObuuncII0eMO BUXix aMoHiary. 3a (popMyJI0I0:

_ V(mpakr.) ~ 4n
V (teop.) ’ 4,48 n

= 0,89, a6o 89 %

Bigmosigs Buxig amoniaky cranosuts 0,89, a6o 89 %.
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= 3agaua 2. O6unciiTh 00’eM aMoOHiaKy (H.y.), AKUHA MOYKHA OIep KaTu 3
asoty 06’emom 0,68 1 i mocTaTHLOI KiIBKOCTI BOAHIO, SKIIO BUXiJ aMOHI-

aKy cTaHOBUTL 43 % .

Hdano:

V(N,) = 0,68 1
n(NH,) = 43 %
(0,43)

V(NH,) — ?

PosB’gsanua
1. CrkyaamaemMo piBHAHHSA peakirii
N, +3H,=2NH,
3a 3aK0oHOM 00’€MHUX BiJHOIIIEHD i PiBHAHHAM pe-
akmii sHaxoguMo 00’eM aMOHiaKy, SKUHA MOKHA
OleP?KaTU TEOPETUUHO:
V...(NH)=2-0,681=1,36n

TEOp

2. 3HaxonumMo 00’eM aMoOHiaKy, AKHI yTBOPUBCA (paKTUUHO. BUKOpU-
CTaAEMO IJId IIHOT0 POPMYJIY:

_ V(upaxr.)

, 83Bimcu V(upaxrrt.) =1 * V(Teop.),

V(reop.)

V(mpakr.) = 0,43 1,36 1= 0,58 11

Bigmosigs MoHa ogepsxkatu amoHiak 06’emom 0,58 i1 (axTuuHO
yTBOpioeThes 0,58 1 amoHiaky).

Ot:xe, 1100 OOUMCINUTH BUXiJ IIPOAYKTY BiJf TEOPETUUHO MOYKJINBOTO, 00-
YUCJIIOEMO BiHOIIIEHHA MiXK MacaMu, 00’eMaMu Y1 KiJIbKOCTAMU PEUYOBUH,
po3paxoBaHUX 3a PiBHAHHAM peakilii, i macamu, 06’eMaMu UM KiJTbKOCTIMK
PevYoOBUH, oep:KaHUX (GaKTUUHO. 3 I[i€}0 METOI0 MOKHA CKopucTaTucsa Gop-
MyJaM1, HaBeJeHUMH B TEKCTi.

¢) KourpoasHi 3aBnanns

® 1. IoAcCHITE CyTb HOHATTA «BUXiJ IPOAYKTY» i CyTH (hOPMYJIH, 34 KOO PO3pa-
XOBYETBLCS BeJINUNHA BUXOLY IIPOAYKTY.

2. O0uwmcaiTh BUXim aMOHiaKy, AKIIIO BiZIoMO, 1110 TP IPOXOAKEeHHi uepes KOoJIo-
HY CHHTe3y a30oTy Macom 2,32 - 10 Kr ogepsxanu amoHiak macoro 2,58 - 10° kr.

3. O6uuciiTh Buxig amoHiaky (H.y.), AKIIO IPU HATPiBaHHI cyMmili, 1110 MicTH-
aa 10,7 r amonit xaopuny i 10,7 r Kaaplil rizpokcuny, mno0OyTO aMOHiak

o6’emoM 4 J1.

4. O6uwuciaiTh Macy aMOHi# HiTpaTy, 10OyTOro 3 aMOHiaKy i HiTpaTHOI KUCIOTH
macoro 126,0 r. Buxix coui cranosurs 0,8.

5%, O6unCIiTE Macy aMOHIaKy, IIOTPiOHY 4JiA foOYyBaHHS HITPATHOI KMCIOTH Ma-
coro 12,6 T, BpaxoByIOUH, I110 BTPATH BUPOOHUIITBA CTAHOBIATE 5 % .

6°. 3 amomiaky macon 1000 Kr omep:xajy PO3YMH HITPATHOI KHCJIOTH MACOIO
4611,76 Kr 3 MacoBOIO 4acTKO posunHeHoi peuoBuru 70 % . O6UnCaiTh BU-
Xim HiTpPaTHOI KUCJIOTH.
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§ 36. Okcupgm Hitporeny

YceBimomaeHHA 3MicTy IIboTo ITaparpada j1ae 3Mory:
xapaxmepusysamu 6ynoBy moaekryJs okcuaiB Hitporery(IT) i (IV), ix di-
3UYHi Ta XiMiuHi BiIacTuBOCTi, TOOYBaHHA i 3aCTOCYBaHHS;
8UCJI08/11086AMU CYIMKEHHS PO BILINB OKcuaiB HiTporeny Ha qoBKiLIA;
ckaadamu PIBHAHHA Ta CXEeMHU €JEeKTPOHHOTO OajaHCy BiAMOBiZHUX
XiMiUHUX peaxIfii.

Hitporen yTBOpIOE I’ATH OKCUAIB 3i CTyNmeHAMU OKUCHEHHA Bix +1 mo
+5. Cepen HuUX HalOiIbINIe IPAKTUUHE 3HAUeHHA MaioTh HiTporeH(Il) okcun
i miTporeu(IV) okcus.

= CKJaIiTh popMyIU MOKJINBUX OKcuaiB HiTporeny.

_ Hitporen(Il) oxkcux NO. Ximiuna ¢opmyna — NO, enexkTponHa —
:N::0: (pagukan), M (NO) = 30, M(NO) = 30 r/monb. Moseryna JiniliHa,
pevoBUHA MOJIEKYJIAPHOI OymoBu (Mai. 53).

= 1. 300pasiTh cXeMaTUYHO, AK YTBOPIOIOTHCS ABi KOBAJIEHTHI ITapy eJIeKT-

pouiB mixk aromamu Hitporerny it Okcureny B moJsekyJi NO.

= 2. Yu MoKy Th ABi Mosiekyau NO cmo-

JIydaTucs MiK cO00I0 KOBAJEHTHUM
3B’aA3KoM i yrBopuTtu gumep N,0,?

3BepHIiTH yBary, mo B mojekyai NO

B atoma HiTporeny saiuIinaeTbcs Bijb-

HUU eJeKTPOH, 3aBAAKN AKOMY BUHUKAE a 6
NO0JaTKOBUI 3B’A30K (May. 53, 0). Ilpum  pap. 53. Monekyna NO: a — mogens;
ObOMY 3a 3HUIKEHO] TeMIlepaTypu yTBO- 6—CprKTypHa d)opmyna

proerbca HecTiikuii gumep N,O,, Bin
TBEPAUI, CHHBOTO KOJILOPY.

®Pizuuni BaactuBocri. 3a crapmapraux ymoB HiTporeu(Il) oxcug — 6es-
OapBHUIIi ras 0es3 3amnaxy, 3 HUBbKUMU TeMIIepaTypaMu ILIaBJIeHHS i KUIiH-
HSA, TPOXU BAXKUMNI 3a MOBITPsS, IOTaHO PO3UMHSIETHCSA Y BOII.

= 3anpononyiirte criocobu 36upanusa HiTporeH(Il) okcuay B mocyauuy.

Ximiuni BmactuBocti. Hitporeu(Il) okcum HaIe:KUTh 40 HECOJETBOPHUX
OKCHIiB, TOMY He B3a€eMOJi€ Hi 3 KMCJIOTaMu, Hi 3 1yramMmu. Bin Mae BUCOKY
BiJHOBHY BJIACTUBICTH, AKA MOACHIOETHCA HU3BKUM CTYII€EHEM OKWUCHEHHS
Hirporeny +2.

VaBimo, 110 3 MUIiHAPa, B AKOMY MicTuUThCca O0e3bapBuuit mHiTporeu(II)
OKCH[l, BHAJU CKJAHY ILTacTuHy. Han nmuiinapom 3’ ABaA€ThCsa Oypa xMapa
miTporeu(IV) okcuay 3 piskum samaxom. Peakiria eksdorepmiuHa i o60poTHA:

2NO +0, = 2NO,1, AH=-123 ]l

Hirporeu(II) okcun Moxke OyTU I OKMCHUKOM, HAIIPUKJIAM, IIPU B3BAEMO-
il 3 BogHEM 3a IeBHOI TeMIIepaTypu:

2NO + 2H, = 2H,0 + N, 1
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= IlinTBepAiTh BiMHOBHI Ta OKMUCHIOBaJbHI BiaacTuBocTi HiTporeH(II) okcu-
Iy, CKJIQBIIIM CXE€MU €JIEKTPOHHOrO 6ajIaHcy.

Hirporen(IV) okcux NO,. Ximiuna dpopmyra — NO,. M (NO,) = 46,
M(NO,) = 46 r/monb. XimiuHmii 3B’ A30K MixK aTromamu B MmoJsekysai NO,
KOBAJIEHTHUU TIOJAPHUIA, MpocTopoBa OymoBa mosekynu NO, Kyrosa
(Mmag. 54), kpucrajgiuHa r'paTKa MOJeKYJIApHa.

®izuuni BiaacTuBocTi. 3a cTangapTHUX yMoB HiTporeu(IV) okcunm — 1e

ras 0yporo KoJabopy, 3 Xapak-
TePHUM TOCTPUM 3amaxoM,
Iy:Ke OTPYHHUI, 3 HU3bKUMU
TeMIlepaTypaMu KUITiHHA i
nnasnenHa. (Yomy?) Baxuwnit
3a IMOBiTPA, 100pe PO3SUNHSIETD-

a 6 ca y Bofi, 60 mosexryna NO,,
Man. 54. Monekyna NO,: a — npoctoposa AK 1 MOJIeKyJIa BOJU, Ma€ KyTo-
6ynosa; 6 — mopenb BY QopMmy.

= 3ampomnoHyliTe crmocobu 36upanus HiTporeH(IV) okcuny B mocyaumHy.

3aBIAKM HecllapeHOMYy eJeKTpoHy B aromi Hitporemy monexyam NO,
CXUJBbHI J0 aumepumsanii, Ak i mosekyau NO. Tumep N,O, — GesbapBHa
Kpucraiiuna peuoBuHa (3a t = 89,3 °C), criiika 3a HU3LKOI TeMIepaTypHu, a
Iijg yac HarpiBaHHS PO3KJIATAETHC:

SHIMKeHHA t

2NO, N,O,
Oypuit ITigBumienusa t 6e30apBHUIL

disionoriuna mis. ITapy OKCHAIB HITPOreHy TOKCHYHI 824 BHHATKOM
mirporen(l) okcuay N,O. Bonu ypakators jiereti, B epuTpo-, aimMdo- Ta mo-
HOIIUTaX BimOyBalThcA 3MiHM KOHQIiryparii, 1o mpusBOAUTL A0 3HUIKEH-
HS KPOB’AHOI'0O TUCKY, 30iJbIIIeHHA PO3MIipiB ITeUiHKY i cesiedaiHKU, po3Iany
OCUXiKU.

Ximiuni Baractuocri. Hitrporeu(IV) okcum — 1ie COJIETBOPHUN KUCJIOT-
HUM oKcun. Bin me suiie 1o6pe po3uynHAETHCA ¥ BOMi, a BOZHOUAC pearye 3
Helo, yTBOpIooun ABi Kucaoru: HitputHy — HNO, i mirpatny — HNO,:

+4 +3 +5
2NO, + H,0 = HNO, + HNO,

Haragmaemo, 110 I1e peakilid cCaMOOKMCHEHHA — CaMOBiHOBJIEeHHs, abo
JIVCIIPONOPITiIOBAHHA.

Ax kucromnuuil okcud miTporern(IV) okcupg pearye 3 Iyramu, yTBOPIOIO-
YU COJIi HITPUTHOI Ta HiTPATHOI KMCJIOT, HaNpuKJaaa HaTpi# Hitput NaNO, i
HaTpi mHiTpar NaNO,:

2NO, + 2NaOH = NaNO, + NaNO, + H,0

Axio peakmisa HiTporeu(IV) okcuay 3 Bomoio a60 PO3YNHOM JIYT'Y IPO-
XOJIWTh 32 HAABHOCTI KMCHIO, TO YTBOPIOIOTHCA BiATIOBiAHO JIMIlIe HiTpaTHA
KucJioTa i jmIie HiTpar:
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4NO, + 2H,0 + O, = 4HNO,; 4NO, + 4NaOH + O, = 4NaNO, + 2H,0

= BusHauTe TUIIN XiMiUHUX peakIliii i BimactuBocti HiTporer(IV) okcumy B HUX.

Hirporeu(IV) okcun — cunbHu okucHuk. Cipka, pocdop i Byrinas, sa-
maJieHi Ha IToBiTPi, IPOAOBKYIOTEH ropiTy B arMocdepi HiTporern(IV) okcumy.
Hanpurnaan, piBHAHESA peakIlii ropiHHsa cipKmn:

2NO, + 2S5 = N, + 250,17
= BusHauTe BJIACTHUBOCTI peareHTiB, CKJIABIIN CXeMH €JeKTPOHHOIO
OasaHCy.

Pigxuii i TBepauit HiTporeu(IV) okcung — 6e36apBHi, YTBOPIOIOTH 3 Oa-
raTbMa OpPTaHiYHUMHU PeUOBUHAMU BUOYXOBi cymirri.

3actocyBanHa. Ha oxkucHIOBaJIbHUX BiacTuBocTAX HiTporeH(IV) okcu-
Iy 3aCHOBAHO BUKOPUMCTAHHA MOro AK OKMCHUKA y paKeTHOMY mayuBi. I1a
PEYOBUHA € ITPOMIKHUM IIPOIYKTOM Y BUPDOOHUIITBI HiTPaTHOI KMCJIOTHU.

3axuct goBKiIA Big okcuniB Hitporeny. HiTporen(Il) okcu HaIeKUTH
o HaliHeOe3ImeuHIiuX 3a0pyAHIOBaUiB moBiTpsA. Bin moTpamnase B atmocde-
PV 3 BUXJIOITHUMMU I'a3aM1 Ha3eMHOTO ¥ aBiamiiiHOTO TPaHCIIOPTY, PaKETOHO-
ciiB, i3 BUKMJaMI YCTAHOBOK IEPETOHKH i KPeKiHTy Ipu mmepepooIri HapTu.
OxHuM i3 TOJTOBHUX AsKepes 3a0pyIHIOBAUiB JOBKIJIIS € TeIlJIOeHePreTHKA.
Ha ii vactry npunazgae maitzxe 60 % NO. Oxcuzu HirporeHy yTBOPIOIOTH
KUCJIOTHI JOIIIi, 3aBAAIOYN THUM CAMUM BEJIMKOI IIIKOAM *KUBUM OpraHizmMaM.

3MEHITYIOTh YTBOPEeHHA oKcuaiB HiTporeHy B TeILJIOEHEPTETHUIl CIIaJIio-
BaHHAM ITOAPiOHEHOT0 BYTiJIJIS B IOTOIII ITOBiTPA. IluM gocsaraeTbesa 3SHUKEH-
Hs TeMIIepaTypu 3TOPAHHA ImajuBa ado maabHOro. SIK 3amobizKHi 3axomu Ha
TPAHCIIOPTi MOKe OyTU BBeIeHHA Pi3HUX H06ABOK M0 HMaJbHOTO abo 3aMiHa
0T0 eTUJIOBUM CITMPTOM U1 CTUCHEHUM razoM. Heabusake sHaueHHS Mae IIpa-
BUJIbHE PEryJaioBaHHS POOOTH ABUTYHIB aBTOMOOLIIB Ta JOTPUMAHHS OIITHU-
MaJIbHIX YMOB BUPOOHUIITBA HiTPATHOI KMCJIOTH, IIepepoOKU Ha(TU TOIIO.

' KopoTKo nmpo rojosne

® Haii6ineime npakTHuHe 3sHaueHHA MaioTh HiTporeH(II) oxcmm i

"HiTporeH(IV) okcuzn. Hitporeu(Il) okcumg — HeCOJeTBOPHUM, CUIbLHUA
BimHOBHUK, a HiTporeH(IV) oKcua — coOJIeTBOPHUI, CUJIbHUN OKHCHUK,
obuaBa oTpyiiHi. CIPpUUYMHAIOTh HETaTUBHUI BIJIUB HA HJOBKIJJISA. Y IIPH-
poxi miTporen(Il) okcua Moske YTBOPIOBATHCA IIiJ Uac rpo3u abo 3a AysKe
BHCOKOI TeMIlepaTypu, a HiTporeu(IV) okcun — okucueHHAM HiTporex(II)
OKCHUIY KMCHEM IIOBiTps.

¢) Kourponshi sasnanns
® 1. IoacuiTs, YoMy
a) mosrekyiu NO i NO, snaTri yrBOproBaru Bignosiguo morexyau N,O, 1 N,O,;
6) miTporeu(Il) okcua — CUILHUN BiTHOBHUK, a HiTporeH(V) OKCHUI — CHUJIb-
HUUN OKUCHUK.
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2. EjleKTpomnpoBigHICTh BOAU 3MiHIOETHCS IIPY PO3UMHEHHI B Hil
A asory; B nirporen(Il) oxkcuny; B nitporen(IV) okcugy.

3. Ckiaznite piBHAHHA peak1iii sa cxemoro: N, — NH, — NO — NO, — HNO,.

4. O6uwucaits Buxing HiTporen(Il) okcumy, AKIO B peakIlii OKMCHEHHS aMOHiaKy
06’emom 44,8 1 (H.y.) ogepskanu HiTporer(Il) okcug 06’emom 40,0 i (H.y.).

5. O6uuciits 06’em HiTporeu(Il) oxcuny, SsKuUil MOKHA JOOYTH IPU KaTaliTHU-
HOMY OKHCHEHHi aMoHiaKy 06’emom 56 1 (H.y.), axiro Buxin wiTporeun(II)
okcuny popisuioe 90 % .

6". Ina BupoOHUIITBA aMOHiM cyabdary macoro 1000 KI BUKOPHCTAHO PO3UYNH
cyabdarHol Kucaotu Macon 980 Kr 3 MacoBoiO YaCTKOIO KUCJIOTH 78 % Ta
amoHiak macor 270 Kr. Busnaure Buxig aMoHi# cyasdary.

Tsopue 3aBganHsa. [[00epiTh iHGopMmalito mpo cydacHi moryanu Ha disioso-
riuny giro HiTporen(Il) okcuay, ckopucTaBIInCh faHUMU 3 [HTEpHETY.

§ 37. HitpatHa Kucnora

VeBimomaeHHA 3MicTy IIbOT0 ITaparpada gae 3Mory:
xapaxmepuidysamu 6ynoBy MoJeKyau, (isuuHi Ta cmermudiuni ximiuni
BJIACTUBOCTI HiTpaTHOI KUCJIOTHU, 11 3aCTOCYBaHHS;
ckaadamu PiBHAHHSA Ta CXE€MU €JeKTPOHHOTO 0ajaHCy BiANOBigHUX Xi-
MiUHUX peakIliii;
dompumyeamucs TpaBuJ 0e3IMeUHOr0 IIOBOAKEHHA 3 PO30aBJIEHOIO Hi-
TPaTHOIO KMCJIOTOIO.

Mousexynapua ¢opmyna HitpatHoi Kucaorum HNO,. M (HNO,) = 63,
M(HNO,) = 63 r/mMosb. 3B’A3KHU MiXK aTOMaM¥ B MOJIEKYJIi KOBAJIEHTHI I10-
JISIPHi, MOJIeKyJia Mae KyToBy O0yoBy. CTpyKTypHa dhopmyaa:

+ =0 + » O~ =0
H-O0-N 2H-0-N a0 H—O—-N _
~ 0 =0 =0

¥ monekyai HNO, atom Hitporeny yTBOpIOE TpHU 3B’A3KHU 3 IBOMA aTO-
mamu OKCUTeHY 3a PaXyYHOK IIEpeKPUBAHHSA OJHOEJIEKTPOHHUX opbiTasei, a
YyeTBePTUil 3B’ A30K — 3a JOHOPHO-AKIIEITOPHUM MexaHizmom: atrom HiTpo-
reHy (DJOHOP) Bifiae eJIeKTPOHHY mapy TpeTbomy atromy Oxcureny. Bunukae
yactuaka N*, a arom Okcureny, AKuii mae 6 BaJleHTHUX €JIeKTPOHiB, HaJlae
BLIBLHY p-opOiTansb (aKIernTop).

Basenrnicts Hitporeny 8 HNO, — IV, cTyninb okucuHenns +5. PeuoBu-
Ha MOJIEKYJIAPHOI OyIOBU.

= [Tpuragaiite, uomy B aroma HiTporeny He 30iraroTbcA 3HaUEHHSA BaJIEHT-

HOCTI I CTylIeHa OKMCHEHHA.

®izuuni BaactusBocti. HiTpaTHa Kuciaora — 6e36apBHA piguHA 3 XapakK-
TePHUM 3alIaXx0M, JeTKa, Ha IOBiTPi « IMMUTL», OCKiJIbKHY ii mapa yTBOPIOE 3
BOJIOTMM TIOBiTpAM APi6HI Kpamiai Tymany. TexHiuHA HiTpaTHA KUCJIOTA, AK
IIPaBUJIO, KOBTYBaTOTO KOJILOPY, III0 3YMOBJIEHO HAasABHICTIO B Hiil 6yporo
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ragy NO,, AKHii yTBOPIOETHCA IIPU YACTKOBOMY PO3KJIa/i HiTPATHOI KUCJIO-
TH g miero cBitTyia. BoHa moapasHioe HMIKipy, cIIpaBiisie PYHWHIBHY Oif0 Ha
mamip, ogar. OTpyiiHa.

HirpaTHa KucjaoTa pearye 3 OiIKaMM, 30KpeMa IIKipH, i 3ajuIiac Ha Hik
XapaKTepHi KoBTi miaMu. ToMy ITOBOANTICA 3 HEIO ITOTPiOHO MyKe 00epesKHo.
BesBogHy HiTpaTHY KHMCJIOTY Ha3UBaIOTh OuMLA4010. B mabopaTopii HattuacTitre
BUKOPHUCTOBYIOTh PO3YMH HiTPATHOI KUCJIOTHU 3 MacoBoto gacTkoro HNO, 63 % .
HiTpaTry KuCI0TY Ha3WBaIOTh KOHYermposaroi 3 W(HNO,) =96 % .

= [lopiBHANTe Mif0 HiTpaTHOI Ta cyJb(aTHOI KMCJIOT HA MIKipy. YuM BOoHU

pisuATbCA?

Ximiuni BaacTuBocrti. CxapakTepudyeMo iX 3a ABOMA KPUTEPIiAMU: AK
CUNBHUIL enekmpoim (3aTraJIbHi BJIACTUBOCTI KUCJIOT) Ta AK CUAbHUIL OKUC-
Huk (cmenu@ivHi BIacTUBOCTI).

Hirparua Kuciora — CHUJIBHUI €JIEKTPOJIT, Y BOJHOMY PO3UMHI IpaK-
THUYHO IIOBHICTIO AMCOITil0€ HA AOHM:

HNO, — H" + NO,
Tomy a5 Hel XxapaKTepHi 3azaibHi 81acmusocmi KUCJIoT (IOBTOPiTh 3a § 1).
= CKJaJiTh ITOBHIi Ta CKOPOUEHi TOHHI PiBHAHHA peakIliil BBaemMosii HiTparT-
HOI KMCJIOTH 3 OCHOBHUMU U amdorepHumu okcugamu CaO i ZnO, 3 rig-
poxcuzamu ocHOBHUME ¥ amporepuumu Ca(OH), i Zn(OH),, a Takox 3
cosAMU OisbI cnabkux i meTkux kucaor — Na,CO,.

Cneuyugiuni enacmueocmi HITpaTHOI KHCJIOTH 3yMOBJIEHI HAWBUIIUM
crynerneM okucHeHHsA Hitporemy +5, ToMmy BoHA — CUJIBLHUUN OKUCHUK. [lo-
Ka30M €:

1. Poskanad KoHUeHmpo8aHoi HimpamHol Kucaomu nid diero ceimaa i
npu Ha2pi6aHHI:

+5 -2 cBimio, t

+4 0
4HNO, = 4NO,T+0.,+2H,0
2. BaiimanHa maiowol CKinKu 8 Hazpimiil HimpamHiit Kucaiomi:
C+4HNO, = CO,t + 4NO,1 + 2H,0

3. OKuUCHeHHAa 6a2amboX OP2aAHIYHUX CNOAYK, HATTPUKJIAJ CIIaIaxXyBaH-
HA CKUOUAAPY B KOHIIEHTPOBAHil HiTpaTHIN KUCJIOTI.

4. Jlia HimpamHoOl KUCIOMU HA Memaalu CyIPOBOIKYETHCI BiTHOB-
aennam Hitporeny 3 yrBopeHHAM pisHux npoaykris: NO,, NO, N,O,
NH,NO,.

= OOr'pyHTYHTEe OKMCHIOBAJIbHI BJIACTUBOCTI HiTPATHOI KMCJIOTH, CKJIABIIHA

cXeMU eJIeKTPOHHOI0 OaJiamucy.

¥Yci gocaigy 3 HITPATHOIO KMCJIIOTO0 BUKOHYIOTHCS il BUTAMKHOIO IIIa-
¢oro! IIpu podoTi HEOOXiTHO MOAEPKYBATHUCST 0COOIHBOIL 00EPEsKHOCTI!

Hocain 1. CnanaxyBaHHA CKUTIUIaPY B HiTPaTHIN KHUCJIOTI.
Ha gHO XimMiuHOTO cTaKaHa HACUIIAEMO PiYKOBUI IiCOK ITapoM 2—3 CM.
VY moprieassHOBY YalllKy HaJauBaeMo cyMiti (1:1) KOHITIeHTPOBAHUX KUCJIOT —
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HiTpaTHOI i cynbdaruoi. Ile pobuthea aya Toro,
1100 IMigABUINMUTH KOHIEHTpPAIlil0o HiTpaTHOI KIic-
JIOTU 3aBASKMN CyJb(ATHIN KUCJIOTI IK BOIOBiJI-
6ipHOro 3aco0y. TUreIbHUMHU LUUIIAMI YaIIKY
o0eperKHO CTAaBUMO y CTaKaH Ha Iicok. [[oBroro
IIMTeTKOI0 KpamaAMHu [J00aBIAEMO CKUIHUIAP.
Kosxkza Kpanas, moTpanasiouyn B CYMiIll KMCJIO-
TH, CIIAJIaXy€E i 3ropsae, YTBOPIOOUN OaraTo Kill-
Tasu (Maj. 55).
Man. 55. CnanaxyBaHHs Bsaemopia 3 meramamu. Po36aBiena i KoH-
ckinupapy IIeHTPOBaHAa HiTPaTHI KMCJIOTH AK CUJIbHI OKHC-
HUKW B3a€EMOJiIOTh Mali’ke 3 ycima MerajgaMu
(3a BUHATKOM 30JI0Ta i IJIATUHOBUX MeTaJIiB). ¥ mporeci B3aemomii 3
MeTajlaMu HiKOJAU He 8Uldinsembes 600eHb. 3aJeKHO BiJ KOHIIeHTpAaIlil
KHUCJIOTU ¥ aKTUBHOCTI MeTaJy YTBOPIOIOTHCA Pi3HI NPOAYKTU BiHOB-
aeHHdA. Tak, KOHYyenmMposaHa HimpamHra KucJloma Ipu B3aeMoil 3 Ma-
JIOAKTUBHUMY MeTajlaMu 3aBxau Buainae HitporeH(IV) okcug NO,, a
posbasiena — NO.
Hocaig 2. Baaemomia KOHIIEHTPOBAHOI HiTPATHOI KMCJIOTH 3 MiIIIO0.
Y npobipKy 3 MiAgI0 JOogaMO TPOXM KOHIIEHTPOBAHOI HiTpaTHOI KuC-
aotu. CmocrepiraeMo akTwuBHe BUIAiJeHHA Oyporo rasy HiTporeu(IV)
OKCHUIY:

Cu + 4HNO, = 2NO,! + Cu(NO,), + 2H,0

IIpu B3aeMomii KOHIIEHTPOBAHOI HITPATHOI KMCJIOTH 3 O1JIBIIT aKTUBHUMU

Merajgamu Buginsgerbed HiTporeH(I) okcun:
4Ca + 10HNO, = N,01 + 4Ca(NO,), + 5H,0

Posbasnena HimpamHa Kucaioma IpU B3aeMoIil 3 MaJOaKTUBHUMU Me-
Tajamu Bugijaae Hirporeu(Il) oxcu.

Hocaig 3. Bsaemomia pos3baBiieHol HiTpaTHOI KMCJIOTH 3 MiJIiO.

Y npobipKy moKJIazeMo KYCOUOK Mifi, mJoJimeMo po3dbaBaeHol HiTpaTHOI
Kwucaortu (y cuiBBigHoenHi 1: 5).

= o cmocrepiraere? Yomy Ham mpobipKoo 3’ ABIsIEThCA Oypuii ras?

¥ npobipi 3 migmio Bugiisgerses 6esdoapuuii ras HiTporen(Il) okcun NO,
AKUN Hax IpobipKoio o1pasy mepeTBOPIETheA Ha Oypuil ras HiTporeu(IV)
oxrcnn NOZ: 0 +5 +2 +2
3Cu+ 8HNO, (pos6.) = 3Cu(NO,), + 2NOT + 4H,0

3a gomomoru Ifieil peakilii posmisHaOTL HiTpaTHY KUCJI0Ty. BOHA € gKic-
HOM Ha HiTpaT-ioH. YuM 6ibIn po3daBieHa KMUCJIOTA 1 UMM aKTUBHIIIINI Me-
Taj, TUM raubie BigHoBIaOETHCA HiTporen:

47Zn + 10HNO, (pos6.) = N, 01 + 4Zn(NO,), + 5H,0
9HNO, (nysxe pos6.) + 4Zn = NH,1 + 4Zn(NO,), + 3H,0
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10Al + 36HNO, (pos6.) = 3N, + 10AI(NO, ), + 18H,0
4Mg + 10HNO, (pos6.) = NH,NO, + 4Mg (NO, ), + 3H,0

= CKJIaAiTh CXeMHU eJIeKTPOHHOro GaJjiaHCy i MOBemiTh OKWCHIOBAJb-
Hi BJlacTHBOCTiI po30aBJieHOI i KOHIIEHTPOBAHOI HiTpaTHOI KMCJIOTH.
Yu ogHAKOBO 3MiHIOETLCS CTYIIiHL OKHcCHeHHA HiTporeny B 060x
peariiax?

Om:xe, HiTporen y MosiekyJji HiTpaTHOI KMCJIOTH 3HUKYE CBill CTYmiHb
OKMCHEHHSA, TOOTO € OKMCHUKOM.

MeTanu amominii, 3a1id0, XpoM y KOHIIEHTPOBaHIM HiTpaTHi KMCIOTL
IaCUBYIOThCH. IX IIOBEPXHA IOKPUBAETHCA 3aXMCHOIO0 OKCHUAHOIO ILTiBKOIO,
AKa B KUCJIOTi He POBUNHAETHCA. TOMY KOHIIEHTPOBAHY HiTPATHY KUCJIOTY
(96 — 98 %) 36epirarTh i HIePEeBO3ATH Y CTAJIEBUX IIMCTEPHAX.

Hirparza KucioTa He OKMCHIOE 0J1aTOPOAHI MeTanu (30JI0TO, IJIATUHY Ta
in.). IIpoTe cymill KOHIIEHTPOBAaHUX HiTPATHOI Ta XJIOPUIHOI KMCJIOT Y CIIiB-
BigHoImeHHi 1:3, 1[0 HA3WBAETHCA «IIAPCHKOIO BOAOIO», Ai€ Ha I[i MeTaJu i
posunHse ixX. Ile BimOyBaeThCsA BHACIILOK YTBOPEHHA XJIOPY, AKUH ITiJ Uac
BUOLICHHS Ay Ke aKTUBHUM.

AmnaoriuHo po3UMHAETHCA 30JI0T0. HaBommMo 3arajibHe PiBHAHHSA pe-
aKIii:

Au + HNO, + 3HCIl = AuCl,+ NOT + 2H,0

3asHauumMo, 10 I BJACTUBiCTEL cyMimri Oyia Bigoma e anximikxam. Ha
OCHOBI JOCJIiAiB 3p00MMO TaKi BUCHOBKM:

1. HirpaTHa KucjoTa B OKMCHO-BiJHOBHUX PeaKIiAX 3 Memaiamu €
CUJBHUM OKUCHUKOM. IIpu mbOoMy OKMCHUKOM MeTaJIiB € He 1ioH I'imporeny
H* (axk y peakIigx 3 XJIOPUIHOIO Ta PO30aBJI€HOIO CYJIb(GaTHOI KHCJIOTAa-
mu), a 1oH NO,, OKMCHIOBaJbHI BJaCTUBOCTi AKOT'O CUJIBHIII, HIsK y KaTi-
oHa H'. Tomy B mporieci B3aemMoii MeTaIiB 3 HiTPpaTHOIO KHCJIOTOIO BOJAEHDb
He BUILISIETHC.

2. PosbaBieHa i KOHIIeHTPOBAaHA HiTPATHI KMCJIOTU AK CUJIbHI OKMCHU-
KU B3a€EMOJIIOTh 3 MeTajlaMU, AKi Y BUTUCKYBaJbHOMY PAAL MeTAJiB Mi-
CTATHCA M0 i micaa BogHIO. Tomy mpo-

OYKTH BiZHOBJIEHHS Pi3Hi.

B3aemogmia wHiTpaTHOI KHCIOTH
3 Hemerajsamu. HirpaTHa Kucjaora
okucHIOE pocdop, 0COOJIUBO IIPU HA-
rpiBauHi (Man. 56). Binm mepeTrsBopio-
€eTbCcA Ha oprtodochaTHy KHUCIOTY,

a cipka — HaA cyJab(paTHY KHUCJIOTY.

Cama HiTpaTHa KHCJIOTa BiIHOBJIIO-

erbcsa po HiTporeH(II) oxcuay (pos-

O6aBimena) i mitporen(IV) oxcuay  Man.56.opiHHA docdopy B HiTpaTHIN
(KoHIleHTpOBAaHA): Kncnori
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3P + 5HNO, (pos6.) + 2H,0 = 3H,PO, + 5NO1
P + 5HNO, (xonm.) = HPO, + 5NO,+ 2H,0
S + 6HNO, (koum.) = H,S0, + 6NO,1 + 2H,0

= CKJIaJiTh CXeMHU eJeKTPOHHOrO 6ajlaHCy, MiATBepAUBIIN OKUCHIOBAJIbHI
BJIACTUBOCTI HiTpaTHOI KUCJIOTH.

3acrocyBauHa. HiTpaTHa KucaoTa € OGHUM i3 BAMKJIUBUX IIPOAYKTIB Xi-
MiuHOI ITpoMuCJI0BOCTi. BOoHA 3acTOCOBY€EThCA YV BUPOOHUIITBI MiHEepaIbHUX
I1o0puB, 0e3TMMHOTO IIOPOXY, BUOYXOBUX PEUOBUH, JiKapChKUX Iperapa-
TiB, 6apPBHUKIB, IIJIacTMAac, IITYYHUX BOJOKOH, KiHO- Ta QOTOmIiBKHU. K
CUJbHUN OKVNCHUK BUKOPHUCTOBYETHCA Y CAMO3aMMUCTOMY PaKETHOMY IIa-
auBi. ¥ mMeranyprii — AJid po3UYMHEHHS MeTaJiB, OUMINEHHA X MOBEpXHi
Big oKcuaiB.

' KopoTko mpo rosiosne

® HirparHa KmcyioTa — I1e CUJIbHUN €JIEKTPOJIIT i oOKucHUK. Iliasa

Hel XapaKTepHi AK 3arajbHi BJIaCTUBOCTI KMCJOT, TaK i crernudiuri
IIpoayK Ty OKMCHEHHS HiTPATHOIO KMCJIOTOIO METAaJiB 3ajiesKaTh Bif
il KoHIeHTpAaIil Ta IX IMOJOKEeHHA Y BUTUCKYBAaJbHOMY PAIL MeTa-
aiB. IIpm B3aeMoii KOHIIEHTPOBAHOI HITPATHOI KMCJIOTH 3 HEMeTa-
JaMu 3aB:K AU yTBOpPIoeThesa HiTporeH(IV) okcun. BoHa mie ma 6iyok
Ta iHmii opraniuni peuoBunu. Ile oqMH i3 BasKJAMBUX IPOAYKTIB Xi-
MiuHOI IPOMMCIOBOCTI.

s momurausux. Y XVII cr. V1. I'nayGep 3aIpoIoHyBaB MeTO J0-
OyBaHHA JETKUX KHCJOT peakKilieo ix coJeil, 30KpeMa KajJdiiiHoi cexiTpu
KNO,, i3 KOHIIeHTPOBaHOI CyJab(aTHOK KUCJIOTOK. 3aBAAKU LbOMY B
XiMiuHy ITpaKTUKy 0yJI0 BBeeHO KOHIIEHTPOBAHY HiTPAaTHY KUCJIOTY, 10-
caimxeno ii BmactuBocTi. Meton I'taybepa 3acToCOBYBaBCs A0 IMOUATKY
XX cT., a €qUHOIO icTOTHOIO Mogu(ikaIliero iioro OyJa saMiHa KaaiiiHol
CeJIITpU Ha IeIIeBITy — HaTPieBY ceJaiTpy.

¢) KourponsHi 3aBnanns

® 1. MMosacHiTs, YoMy

a) KOHIIeHTPOBaHAa HiTpaTHa KUCJI0TA MOKEe MaTHU KOBTe 3a0apBJIeHH;
0) HiTpaTHA KMCJIOTa Ha CBiTJIi Ta IpM HarpiBaHHI PO3KJIaLaEThCA;
B) KOHIIEHTPOBAHY HIiTpPaTHY KHCJOTY IE€PEBO3ATHh B aJIOMiHi€BUX IIHC-
TepHax.

2. ITpoxgykTu B3aemofii mMeTasiB i HeMeTaJiB 3 HiTPATHOIO KUCJIOTOIO 3aje-
JKaThb Bif
A KommenTparlii KucaoTu;
b axTuBHOCTI MeTaTy U1 HEMETAJIY;
B KoHIeHTpAaIil KHCJIOTU I aKTUBHOCTI MeTaJy Y HEMETAJIY.
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3. ¥V Tphox mpobipKax 6e3 eTUKeTOK MiCTSAThCS KOHIIEHTPOBAHI PO3UNHU CYJIb-
darHOi, HiTpaTHOI i XJOPUAHOI KHMCIOT. IK BUBHAUNTH, CKOPUCTABIIUCH
JIMIIIE OSHUM PEaKTUBOM, KA caMe KMCJIOTa B KOXKHiN 3 IpobipoK?

4. O0uMcIIiTh Macy HiTpaTHOI KMCJIOTH, AKY MOMKHA JOOYTHU 3 KaJIiil HiTpaTy Ma-
coro 20,2 r npu Aii Ha HPOTO HAAJIUIIIKOM CYJIb(PaTHOI KUCJIOTH, AKITO BUXi]
HiTpaTHOI KMCJIOTH CTaHOBUTH 0,98.

5%. Y KOHIIEHTPOBAHY HiTpaTHY KHCJOTY HoMicTuau cymimr migi Ta Kympym(II)
oKcuay Macoio 64 r, B AKill macoBa yactka kRynpym(Il) okcuay craHOBUTH
40 % . fAKwuii ras BUIIINTHCA BHACTLLOK peakiii? O6uuncaiTs ioro o6’em.

6*. T'as, AKUi oeprKaIu IPU B3aeMoil miai macorw 9,52 r iz posunHOM HiTpaT-
HOI Kucjaotu 06’emom 50 ma 3 macosor yacTkoro HNO, 81 % i rycrunoro
1,45 r/cm®, mponmycTUaM KPish po3UnH HATPil rigpoxkcusy 06’emom 150,0 v
iz macosoio uactroo NaOH 20 % i rycrunomw 1,22 r/cm?. O6unciaits Mmacosi
YaCTKU PEUOBUH, 1110 YTBOPUJINCS B POZUMHI.

§ 38. Hitputn Ta HiTpaTn

YceBimomaeHHA 3MicTy IIbOTo ITaparpada gae 3Mory:
xapaxmepudyeamu GHisuuHi Ta xiMmiuHi BacTuBoCTi HiTpUTIB i HiTpaTiB,
ixX 3aCTOCYBaHHS;
ckaadamu PiBHAHHA Ta CXEeMU eJIeKTPOHHOTO 0ajaHCy BiANOBIZHUX Xi-
MIiUHUX peaKI[ii;
6UCN06/II06aAMU CYIKEHHA IIPO BMicT HiTpaTiB i HITPUTIB y XapyoBUX
IPOAYKTaX.

Hirpuru Me(NO,) € noxiguumu mitputHoi kuciotu HNO,, a HiTparn
Me(NO,) — HiTpaTHOI KUCJIOTH.

Hirputu. ®isuuni BaactusBocti. HiTputu — xpucranmiuuai pedoBuHHI
onHOi OymoBu. HiTpuTu Ny:KHUX i Ty:KHO3eMeJIbHUX eJIEMeHTiB Jo0pe pos-
YUHAIOTHCA Y BOM1, CTiiKi Tpw HarpiBaHHi, oTpyitHi. HiTpuT; ay:xuux eie-
MEHTIiB ILIaBJAATHCA 0€3 PO3KJIaLy.

Ximiuni BiracrtuBocti. HiTpuTu € cuibHUMU e€JIeKTPOJiTaMU, TOMY B
po3uYMHAX IIOBHICTIO JUCOIIiIOIOTH Ha MOHM’:

Me(NO,), = Me™" + nNO,
AK coui cimabkoi HiTPUTHOI KHCJIOTH HIiTPUTH JETKO PO3KJIATAIOTHCS
CUJIbHUMU KUCJIOTAMMU:
NaNO, + H,SO, = NaHSO, + HNO,
NO,; + 2H* + S0 = HSO, + HNO,,

a TaKOJK BUABJISIOTH IK OKMCHIOBAJIBbHI, TaK 1 BiTHOBHI BJIaCTHUBOCTI, OCKiJIbKU

CTyIIiHb OKMcHeHHs HiTporeny B HUX — npomiskuui +3. Hampukaazn:
0 +2

+3 -1
2NaNoO, + 2KI + 2H,80, =1, + 2NO + K SO, + Na,SO, + 2H,0
+3 +7 +2 +5

5NaNO, + 2KMnO, + 3H,80, = 2MnS0, + 5NaNO, + K,S0, + 3H,0
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= CKIamiTh cXeMu
eJIEKTPOHHOrO  0Oa-
JaHCy 1 BU3HauTe, y
AKiM 3 IUX peakIii
NaNO, — oxkucHuK, a
B AKill — BiHOBHUK.
3acrocyBanHa.  Hi-
TPUTU 3aCTOCOBYIOTH Y
XiMiuHI# TTPOMUCIOBOCTI,
MeAUIUHi, OyIiBHUIITBI.
Tak, rampiit Himpum —
Yy BUPOOHUIITBI OapBHU-
KiB, y XapuoBi#i mmpommuc-
JIOBOCTi 151 30epesKeHHs
KOJIbOPY M’SCHHX IIPO-
OVKTIB 1 IK KOHCEpBAHT,
IJIs1 POBIIUPEHHS KPOBO-
HOCHUX CYIWH; KAAbYill Himpum — 1100 MPUCKOPUTHN TBEPAHEHHA OETOHY;
mumax Himpum — AJIA TOKPUTTA BUPOOiB i3 Heip:KaBHOI cTaIi 3 METOO Ha-
IaHHA iM 30JIOTUCTOTO 3abapBieHHA (MaJ. 57) Ta iH.

Hirparu. 3 naBHix yacis 11i cosri HasuBalOThL cenimpamu. MabyTs, y Mara-
3UHAaX IJs JauHNKiB BaM TPAILIAINCSI MiHepaabHi qoopuBa 3 HasBaMmu «Ha-
TpieBa, abo uniiiicbKa, ceniTpa» (Harpiit Hirpar NaNO,), «Kauiiina, a6o in-
nificbKa, cexitpa» (kamnii mirpar KNO,), amiauna cexitpa NH,NO, Tormro.

®isnuni BractuBocTi. HiTpaTu — Iie TBep/Ii KpUCTAIiYHI peHOBUHY, HTOHHOI
O0ymoBHU, OOpe PO3UNHHI Y BOAL (IUB. Ta6JI. PO3UMHHOCTI). Y Ci BOHU TOKCUYHi.

Ximiumi BmactuBocti. /g HiTpaTiB XapaKTepHi 3arajbHi BJIACTHUBO-
CTi PO3UYMHIB cojieir i cmermu@iubai — mJd cojieil y KPUCTAJIiYHOMY CTaHi.
K cuabHI eJIeKTPOJIiTH 3 HOHHOIO OYA0BOIO HITPaATU UCOUII0OMDb:

Me(NO,) = Me"" + nNO,.
n 3
Came TOMY IJIsI HUX XapaKTePHi 3a2albHi 61aCcmMuU80cmi coye.

= [TpuragaiitTe sarajgbHi BaacTUBOCTi coJeii (quB. § 1) i ckaamiTh piBHAHHA
peakIriit ix B3aeMoii 3 KucaoTaMu, JyraMu, PO3UYNHHUME Y BOJi COJIAMU,
maM’TaluYu YMOBH, 3a SKUX peakIiii ooMiHy iayTh o Kinmna. CKaIamgiTe
TIOBHIi Ta CKOPOUEHi HOHHI PiBHAHHA PeaKIlii.

Man. 57. XpecT i nopyueHb i3 Heip>kaBHOI CTani, NOKPUTI
TUTaH HITPUTOM

HirpaTu mignaraioTs rigposisy, SKIIo YTBOPEHi KaTioHOM ca0Koi OCHOBU
Ta aHIOHOM CHJIbHOI KMCJIOTH. ¥ TBOPIOETHCS KUCJIe CEPEJOBUIIIE, HATIPUKJIAT:

Cu(NO,), + HOH = CuOHNO, + HNO,
Cu?*+ HOH = CuOH" + H*
= fIK eKCIIepHMEHTAJbHO JOBECTH, 110 YTBOPUIOCS KIUCJIE CePeIOBUIIe?

Ho cneyug@iunux enacmusocmeil HiTpaTiB HaJeXKaTh PeakIlil 1X po3KJia-
ny npu HarpiBauHi. IIpoaykTu peakiiii 3ajekaTh BiJl akTUBHOCTI MeTaJy,
M0oro MOJI0YKEeHHA ¥ BUTUCKYBaJIbHOMY PAJl MeTasiB:
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HaBomgumo 3aranbHy cxeMy PO3KJAaAy HITpaTiB mpm HarpiBaHHi, AKOIO
MOKHa KOPUCTYBaTHCA AK JOBiIKOBOIO:

Me niBopyu Big Mg — MeNO, + O,1
Me(NO,) , t Me Big Mg no Cu — MexOy—l- NO,? + 0,1
’ Me npagopyu Big Cu — Me+ NO, 1 + 0,1

= [IigTBepaiTh 3araJbHY CXEeMY TePMiUHOTO PO3KJIAAY HiTpaTiB IIpuKJaIa-
MU KOHKPETHUX PiBHAHDL PeaKIliii.

3actocyBanHA. HiTpaTn BUKOPUCTOBYIOTH y CiJIbCHKOMY T'OCIIOTapCTBi
AK mobpuBa, Yy HipOTeXHilli, M BUTOTOBJEHHS YOPHOI'O IIOPOXY, BUPOO-
HUIITBAa BUOYXOBUX PEUOBUH. B ocTamui poku HiTpaTu 3afiMaioThb OCHOBHE
MicIle y JIiKyBaHHI cepIeBO-CYAUHHNX 3aXBOPIOBaHb. IK KOHCEPBAHTH IJIA
301JILITIeHHA CTPOKiB 30epiranus IMMHKY, KOBOACH Ta iIHIMTUX M’ ACHUX IIPO-
AYKTiB BUKOPUCTOBYIOTH HATPiXt HiTpuT NaNO, i Harpiit miTpar NaNO,.

Harpiit miTpaT 3amobirae posMHOKEHHIO MiKpooprauismis (0akTepiii, Bi-
pyciB, rpubiB) i muM camum 36epirae mpoaykTu. barato M’ scHUX BUPo6iB Ma-
IOTBH POYKEBUM KOJIIP 3aBAAKY HITPUT-ioHAM, AKi yTBOPIOIOTH KOMILJIEKCHI CII0-
JYKHU 3 TeMory100iHoM KpoBi. IIpoTe Tpeba 3amobiraty HAAJUIIIKY HITPATiB, 1X
KiJbKicTh He IMOBUHHA MEPEBUITYBATH T'PAHUYHO AOIMYCTUMOI KOHITEHTpPAITil
(5 mr/Kr Ha 100y). HiTpaTu moTpaniaioTh y HAIl OPraHi3M 3 OBoUaMu i PpyK-
ramu (70 %), Bomoro (20 %), 3 moounumu i M’ ssicuumu mpoaykramu (10 % ).
IIpu HAAIUIITKOBOMY BMIiCTi B 0BOUax y NIJIYHKOBO-KUIITKOBOMY TPaKTi HiTpa-
TH MOXKYTbH IIePefTu B Himpumu, AKi yTBOPIOIOTH BUCOKOTOKCUYHI CIIOJIYKH,
1110 BPasKaloTh IEeUiHKY, COPUYNHSIIOTHL OHKOJIOTiYHI XBOPOOU TOIIIO.

Or:xe, Tpeba samobiratm HagauIIKy HiTpaTiB. CmocobiB 3MeHIIIEH-
HS BMicTy HiTpaTiB po3pobiseHo mocuTh Oarato. OBoui i GpykTH ciin
000B’A3K0OBO peTebHO MUTHU, BAapUTH (3aCOJIIOBATH, KBACUTH, MapUHyBa-
TH, BUTOTOBJISITU COKU i miope). ¥ MacITabax KpaiHu arpoximiuma cay:xba
CTEKUTH 34 30epiraHHAM MiHepaJbHUX JOOPUB HA CKJIALAX i JoAep KaHHAM
HODPM BHECEHHJ iX y 'PYHT.

' KopoTko npo roiosne

® Hirpatu i HiTpuTu — peyoBMHU HOHHOI OyI0BU. YCi HiTpaTu! pos-

YUHHI y BOAi, IX pPOSUMHU — CHUJIbHI eseKTpoJiTu. Himpumu B peak-
IisIX BUABJISAIOTL AK OKMUCHIOBAJBHI, TaK i BiIHOBHI BJIACTHUBOCTi, a
Himpamu — Jullle OKNCHIOBAJIbHI BJIACTHUBOCTi. ¥ ITiABUIIEHUX KOH-
IeHTpalidX HITpUTH 1 HiTpaTu 3aBAa0Th HIKOAY OpraHisMy, TOMY He-
00XiIHO MPaBUJIBHO iX BUKOPUCTOBYBATH.

¢) Kourponshi saBnanns

® 1. IMosacuits, yomy
a) HiTPpUTHU MOMKYTHL OyTHM I OKMCHUKAMM’, i BiIHOBHUKAMM’, a HiTpaTu —
JIUIlle OKUCHUKAaMU;
0) HiTpaTH BOJHOUAC i KOPUCHI, I MIKiINBI peYOBUHU.
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2. Tigpomisy migmaraioTb

A pepym(IIl) cynndar;

b xkynpym(II) miTparT;

B marpiii miTpar.

IligTBepAiTh BiAMOBiAh PIBHAHHAMU PeaKITiii.

3. Hamurits piBHSAHHS peaKIliii TaKUX MePEeTBOPEHb:

HNO,— NH,NO,— N, - NH, — NO — NO, —» HNO, — Ca(NO,),

4’. 3mimanu podunH Macoio 10,0 r 3 MacoBoIo 4acTKOIO apreutym Hitpary 30 %
i3 posumHOM Kajii xaopuay macom 15,5 ri macosoro uactkoio KCl 3 % . O6-
YUCIITh Macy ocaay, II10 yTBOPUBCSH.

5%, Ilix yac mpomyCKaHH HAJJIUIIKY aMOHIaKy KPish PO3UMH HiTPATHOI KUCJIO-
1 mMacoio 600 r 3 macosoro wactkoro HNO, 42 % moGysnu amoHi#l HiTpaT Ma-
coio 300 r. O6uncaiThy BUXiJ aMOHIiN HiTpaTy.

6". IIposxapuiu cymi kamuiit mirpary, Kynpym(II) miTpaTy Ta apreaTym HiTpa-
Ty Macor 45,9 r. O6’em rasis, axi suginuaucsa, mopisaooe 10,08 g (H.y.).
TBepauii 3aIUITOK 00POOUIN HAAJIUIITKOM BOJH, IIiCJIS YOTO OT0 Maca 3MeH-
muiaca Ha 8,5 r. O0uucaite macy kynpym(Il) miTpary y Buxigniii cyminri.

§ 39. Konoo6ir HitporeHy B npupogi

VeBimomaeHHA 3MicTy IIboTo ITaparpada gae 3Mory:
noscrioseamu xKoaoobir HiTporeny B mpuposai; 6iosoriunuii i HebGiosoriu-
HUH MIISXY H0T0 3B’ A3YBaHHA;
BUCL08I08AMU CYIKEHHSA PO BIJINUB TiAJBHOCTI JIOAWHU HA KOJ000ir
Hitporeny.

Komo06ir HiTporeny — BasKJIMBHUII IPOIleC AJISA PO3SBUTKY KUTTS Ha I1JIa-
HeTi 3eMJis1, 3BUUAlHO, i Aad Hac, giogeii. Cnoayku Hirporeny BimirpaimoThb
BAroMy poJib B OOMiHi peuoBUH KMBUX opradismis. BaraTo peuoBuH B opra-
HisMi pocsuH, TBapuH i ogei micTaTk HiTporen (HanpukJian, 611Ky, HyKJIe-
iHOBi Ta aMiHOKMCIOTHU, IIpOoTeinn). BoHM 6epyTh yuacThb y XiMiuHUX IpoIie-
cax B atMmocdepi i BmimusaroThk Ha Kiaimar. Kosoobir HiTporeny — 11e onguH i3
HaAIIBUIIINX KOJIOOOIriB peuoBuH. PeanisdyeThcs BiH mIepeBaskH0 BHACIITOK
SKUTTENIAIBHOCTI PIBHMX I'PyHI OPraHisMiB i mepeayciM 3a aKTUBHOI ydacTi
MiKpo6iB. OcHOBHUM «Jlenio» HiTporeny € ragysarumii azor N, armocdepn.

3BepHiTh yBary Ha Te, 1110 a30T 0e3II0cepeIHbO He 3aCBOIOETHCSA POCIMHA-
mu. Bin mepexonuTh B aMOHifiHY abo HiTpaTHY opMU, IKi CTAIOTH HOCTYII-
HUMHY AJIS BUIITUX POCJINH.

Kopucryrouncs maa. 58, posrisHemMo HalBaKJAUBiNIi cramii Komoobiry
Hitporeny B mpupozi. 31e0i1bI10T0 BiH CKJIATAETHCA 3 XiMiUHUX peaKIfii,
110 BimOyBaoTheA y MOBiTPi (TIepeBakae OKMCHEHHS), Ta XiMiYHUX peaKIlii
y 6iocdepi (B pocimnHax i MikpoopraHisamMax y I'pyHTiI — OKHCHEHHs abo Bif-
HOBJeHHsA). IIporiec kKom000iry HiTporeny BKJouae Taki cramii: gikcaria
aso0Ty, HiTpudikamia i geHiTpudikailia, acuMiaamnia, MmiHmepaJisaisa.

166



Hememaniyni enemeHmu ma ix cnosiyku

Man. 58. Konoob6ir Hitporeny: A — acuminauis pocnvHamu; F — ¢ikcauis a3oTy 6akTepismu
B cMM6io3i 3 pocnuHamun abo bakTepiamu rpyHTy; N — HiTprdikauia; D — peritpudikauis;
M — miHepanizauia

Y mpupozi Hitporeu mosxke 0yTu y ¢hpopMax, 3aCBOEHUX POCIUHAMU, —
HiTpaTiB abo coJieii aMOHi0, UM HE3aCBOEHUX HUMI, — MOJIEKYJIAPHOTO a30-
Ty abo HiTporer(IV) okcuny. Bripomos:k dikcarmii HiTporeny a6o fioro meHi-
Tpudikalii BigoyBaeThca o6MiH Misk o6oma popmamu (Mag. 58).

®dikcamia Hitporemy — 11e mpoliec 3aCBOEHHA pocamHaMu croayk Hi-
Tporeny. @ikcarnia Hirporeny mo:xkiuBa 6ararbMma 6aKkTepiaMu i mianobax-
repigamMu. Bouu XuByTH 400 B I'PyHTi, a00 B cum06iosi 3 pocauHamu, abo i3
IeKimbKoMa pisHOBUAAMU TBapuH (Maj. 58, F).

Hirpudikamia — inma cragia ¢pikcamnii Hitporeny: mepexing amoniaky B
HiTpuT i HiTpaT 3aBAAKYU HiTpudikyounm 6axkTepiam (mau. 58, N).

HeniTpudikamia — me BifHOBJIIeHHA MiKpoopraHiamaMu HiTpaTiB 1o
HiTPpUTiB i Jaji 7o razyBaTuX OKCHIIB i MOJIEKYJIAPHOTO a30Ty. B pe3yib-
TaTi a3oT IMOBEPTAEThCA OO aTMochepHu i cTae HeZJOCTYHOHUM AJA 0ilb-
mrocTi opranisamiB. [eriTpudikaiisa e 3BopoTHuM npoitecoMm (pikcarii Hi-
TporeHy (maj. 58, D)

IIpouecu acuminamii Ta miHepadsgisanmii. Crionyku asory, siKi 3acBoro-
I0ThCsI, MOKYTh HArpoMa:KyBaTHUCA B I'PYHTI B HeopraHiuHiii ¢opmi (Hi-
TpaTu) a60 MicTUTHCA B JKMBOMY OPTaHi3Mi y CKJaIi OpraHivYHUX CIOJIYK.
Acuminania i mimepasisaiiis BusHauaOTh IOTJIMHAHHSA crIoayK HiTporeny
3 I'PYHTY i cmoyiyueHHs iX y 6i0MOJIeKyJIu POCINH, a TAKOMK 3ilICHIOIOTE IIe-
peTBopeHHA B Heoprauiunuii HiTporen micia Bigmupanaa pocand. Hitpar
epexXoAUTh 3a AOIIOMOTHY (DEPMEHTiB CIIOUaTKy B HITPUT, a IIOTiM — B aMo-
mHiak. Aminorpymna NH, BxoauTs 10 ckaany aminokucaor (mai. 58, A, M).
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Ha xos0006ir HiTporeny 3HaYHOIO Mipoio BIIIMBA€ BUPOOHUIITBO CHHTE-
TUUYHUX a30THUX JOOPUB, B AKOMY 3B’ A3YIOTHL a30T IIOBiTPsI, IOETAIIHO HOTO
IepPeTBOPIOIOTEH CIIOUATKY B aMOHiaK, IMTOTIiM — y HiTpaTHY KHUCJIOTY, HE00-
XigHy nys yrBopeHHs HiTpariB. Ileit mporec HaOyB BeIuKuUX MaciiTabiB i
3asryuyae mo Kojoobiry Hitporeny 3 armocgepu 3HAUHY KiJbKicTh asory,
npubansuo 6,4 - 107 roun mopoKy. 3a mporuosamu, 1o 2020 p. obearu mpo-
MucJIoBoi pikcarrii azory 36iabIIaThca Malike BABiUi.

30upaoun BposKail, JIOAUHA BTPYUYAETHCA V el mpoIiec, MOPyIIye mpu-
ponHy piBHOBary, 30igHioe rpyutu Hitporemom. ToMy meBHIi 1031 a30THUX
IoOpUB y I'PYHT Tpeba BHOCUTHU PETYIAPHO.

! Koporko npo ronosne

® Y npupopi mocTiiiHo BimdoyBaeThcsa Ko1oo0ir HiTporeny. Bin BK.Iro-

vyae Taki cramii: Qikcauyis asomy, nHimpugirkayis i denimpuika-
uis, acuminayis, minepanizayis. IcHye TakoX He0i0J102iYHULL TIIAX
3B’sI3yBaHHS aTMOC(EepHOro a3oTy, a caMe — yTBOpPeHHs okcuaiB Hi-
TPOTEHY B aTMoc@epi mig uac rpo30BUX po3psaniB (0amcKaBKa), poboTu
aBTOMOOLILHUX a00 peaKTUBHUX ABUTYHIB. [Ipu 11boMy a30T mepeTBo-
proeThca Ha okcuau HiTporeny, moTiMm — Ha HiTpaTHY KHCJIOTY, AKa B
I'DYHTi yTBOPIOE HiTpaT! i aMOHifHI CIIOJTYKU.

¢) KourpoasHi 3aBnanns

® 1. MosacHiTs

a) cyThb Kos0006iry HiTporeHny B mpupoi Ta ioro 3HaUeHH;
0) aki meperBopenHs HiTporeny BimOyBaioThCcA 3a yUaCTIO KUBUX OPraHis-
MiB i 1110 I1e 3a opraHiamu;
B) K BU po3yMieTe Hebiomoriunmii NIIAX 3B’ A3yBAHHA aTMOC(EPHOT0 a30Ty;
T') AKi aHTPOIIOTeHHI YMHHUKH IIOPYIITYIOTH K01000ir HiTporeny B mpuposi.

2. JlomoBHITH cxeMy, II0 intocTpye Koaoobir Hitporeny B mpupoxi. HaBenits
BiIIOBiHI PIBHAHHSA peakIliit (e MOXKJINBO).

—» HirparHa Kucaora Ta HiTpaTn

1l87‘ T 6 2
T

L » AmoHiak i coiai amoHiro

3. BubepiThs mpaBuabHe TBepIsKeHHA. PocauHau 3acBoiooTh HiTporen Heopra-
HIUYHHUX CIOJYK, AKi B I'PYHTI MiCcTAThCA Y BUTJIAIL
A coueit HiTpaTHOI KHCIOTH; B iionis NH; i NO;;
b amowniii xmopuny; I' NH; i NO,.
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§ 40. ®ocop

YceBimomaeHHA 3MicTy IIboTo ITaparpada j1ae 3Mory:
xapakmepudyeéamu anorpounHi Bugosminu Pocdopy, ¢isuuni Ta xi-
MiuHi BJJaCTHUBOCTi, MOIIUPEHICTh Y IPUPOAi, OOyBaHHA i 3aCTOCYBaH-
HA pocdopy;
nopieHweamu aaoTponHi Bugosminu ochopy;
ckaadamu PiBHAHHA Ta CXEeMU eJIeKTPOHHOTO 0ajaHCy BiANOBIZHUX Xi-
MiUYHUX PiBHAHB PeaKIrii.

Dochop gk ximiunumii ejeMeHT yTBOpPIOE moHan 10 aJoTPOmMHUX BUIO-
3MiH, HAWBaYKJIUBIIIL 3 HUX — Oiauii, yepBoHUI i wopuuii gocdop. AJio-
TpomHi BumosMinu @ochopy MaioTh pidHY OYI0BY, 1 TOMY PisHATHCA 3a CBO-
iMu QisMYHUME BJIACTUBOCTSAMU.

®iznuni BracTuBocTi. Biauil ¢ocgpop P, — Gija peyoBUHA 3 KOBTYBATUM
BigTiHKOM (uepe3 moMimiKu). 30BHi BiH AyiKe CXOXKUI Ha OUUIIEHUH BicK abo
napadin (mai. 59, a). Mae MoIeKyIaApHY KPUCTATIUHY I'PATKY, Y By3JIaX SKO1
micTATbCA Mosiekynu P, Terpaenpuunoi 6yxosu (man. 59, 0, 6). Ile m’saxka i
JIeTKOIIaBKa peyoBuHa (t = +44,1 °C), 1erKo piskeTbCsa HOMKeM.

Bin Hag3BMUYalHO aKTUBHIM, IIOBOJII OKMCHIOETHLCS KHMCHEM IIOBiTPs, BiKe
3a KiMHAaTHOI TeMIepaTypu OKHCHEHHS CYIPOBOMKYETbCS OJIim0-3eJIeHUM
cBirinaam. Ile aBurie HasuBaeThCA XeMmintominecyernuyieto. Ilpu cBiTiHHI BU-
IiA€ThCA TEIIoTa, IO MOYKe IIPU3BECTH 0 PO3IIaBIAHHA (pocdopy i fioro
sarimanusa. Tomy 6inmii pocdop 30epiraroTh mig BOLOX, OCKIJIBKHE Y BOAL BiH
He PO3UMHAETHCA, ajle JIerKOPO3UMHHUY y KapOoH aucyabdini CS, Ta GenseHi.

Binuit ¢pochop HansBUUaWHO OTPYUHUN (BUKJINKAE YpasKeHHA KiCTOK,
KicTKOBOTO MOBKY, HEKpo3 ImeJemn). JleradbHa (cMepTesbHa) mo3a 6ijIoTo
dochopy aas gopocsoi goguau craHosutsb 0,05 — 0,1 r. PosunnunicTio B
Kap6oH aucyabdili KOPUCTYIOTHCA AJIA IIPOMUCIOBOI0 OUHUINEHHS HOT0 Bix
JTOMIIIIOK.

Yepsonuii pocpop P — e 6inbi critika mogudikarnisa, Himxk 6inuit doc-
(dop. Kpucrarmiuua rparka uepBoHoro gochopy — aromua (maa. 60, 6, 8),
TOMY BiH AyKe BifpisHseThcA Big 6isoro pocdopy.

a 6 8

Man. 59. binun ¢ochop: a — 30BHIWHIN BUrNAA; 6 — MOAeNb;
8 — rpadiuHa popma monekynu
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a 6 8

Man. 60. YepBoHuin pocdop: a — 30BHILLHI BUrNSAL; 6 — MOJeNb;
8 — PparmMeHT KpUCTanivyHoi rpaTkm

fBasie coboio cyMmitln roHatMeHIIe TPHOX BUA03MiH, 3 IKUX IIepeBakae
(diomeroBa (maj. 60, a). Bes samaxy, y Boai Ta Kap6oH aucyabdiai Hepos-
YMHHNHN, 3aropaerbea Jjguiie 3a +260 °C. He miraBuUTbCA, OCKIIBKHU Ile IO
IJIaBJIEHHA IIEPEeX0AUTh v mapy 6isoro ¢gocdopy. He orpyiinuii, He JeTKUH.
ITe mosrimep 3i cKJIaHOIO CTPYKTYPOIO.

IIpu 36epiranui Ha moBiTPi uepBOHUI (ocdop IIOCTYIIOBO IIOTJIMHAE
BOIY, i TOMY #0T0 30epiraroTh y repMEeTUYHO 3aKPUTHUX IIocyAuHaxX. XimMiuHa
aKTUBHICTh YepPBOHOTO (pochopy 3HAUHO HUKUA, Hi¥K 01JI0TO, ITIO0 MOSICHIO-
€ThCA Pi3HOI0 OYA0BOIO IX KPUCTATIUHUX I'DATOK.

Yopnuii ¢pocpop P — natibinemm crabisbHa i HATMEHIIT aKTUBHA hopMma
dochopy. Mae aromuy Kpucramiuny rparky (mana. 61). PeuoBuna 3 mera-
JivHUM GJIMCKOM, KMPHA HA JOTUK, TOMY CXO’Ka Ha rpadir; Hepo3unHHA Y
BOJi I OpTaHIYHMX PO3UYMHHUKAX, € HaOniBupoBigHMKOM. He cBiTuUTHCSH, HE
JeTKUl, He OTPYHAHUM.

ITix Tucxom 8,3 - 101° ITa vopHuMii hpocdop nepexomsuTh Y HOBY, OLILII IITLILHY
11 iHepTHY MemaJlivHy BULO3MIHY, SKa € IPOBITHUKOM eJIEKTPUUHOTO CTPYMY.

«KoBTuM>» 3a3BMuUail Ha3MBAIOTh HeouulreHni oinuit pochop. Ie gyxe
OTpyiiHa i BorHeHeOe3lIeuHa KPUCTATIYHA PEeUYOBUHA, i3 3a0apBICHHIM Bif
SICHO-KOBTOT'0 [0 T€MHO-OypOTO KOJbO-
py. IIIo6 yHUKHYTH camMo3aliMaHHA,

KOBTUM (ocdop 36epiraroTh i mepeBo- 1': 1|> {, ll,
3ATh IIiJ II1apoOM BOJIU. \p/ \p/ \P/
= CKJaIiTh TabJUIIIO0 IIPO HOPiBHAIb- | | |
Hi BJIACTUBOCTI aJOTPOIHUX BHIO- b b b
smin @ocdopy. o N 7 N\

Ximiumi BaactusBocri. Haramaewmo, |
1o Pocdop y CHONYKAX BUSABJIAE CTY-
neni okucHenHsa +3 i +5 ta —3. Tox y P\P/P\P/P\P/P
XiMiUHUX peakxIligx BiH MoKke OyTH AK | | I
BiITHOBHUKOM, TakK i OKUCHUKOM. SIK 6i0-

HOBHUK pearye€ 3 CUJIbHHMU OKHCHHKA- Man. 61. OparmeHT KpucTaniyHoi
MU — KHUCHEM i rajioreHaMu. rpatku YopHoro pocdopy
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Hocaig. ¥V J0oKeuKy AJiA CHAJIOBAHHA KJaAeMO TPoxu (Ha KiHUMKY
HOXKa) YepBOHOTO ochopy, 3arraaroeMo Ha ITOBiTPi i BHOCHMMO B K0JIOY 3 KHC-
"HeM. CmmocTepiraerbes sickpase ropinas gocdopy Ha IOBiTpi Ta B KUCHI:

4P + 50, = 2P,0,
®Dochop OKUCHIOETHCS CKJIAJHUMU PEUYOBUHAMU-OKUCHUKAMU, HAIIPHU-

KJIaJ po30aBJIEHOIO i KOHIIEHTPOBAHOIO HiTPATHOIO KHCJIOTOI0, O€PTOJIeTO-
BOIO CiJLITIO:

3P + 5HNO, (pos6.) + 2H,0 = 3H,PO, + 5NO1
P + 5HNO, (xonm.) = HPO, + 5NO, 1 + 2H,0

Ximiugy pefucuuo B3aemomii (boc@opy 3 6epTOJIeTO'BOIO 'cm.mo KClO0,
MOKHA CIIOCTePiraTu, SKII0 IOTePTHU CiPHUKOM I10 60KOBii cTiHIli KOPOOKU:

6P +5KC10, = 3P,0, + 5KCI

= JloBeIiTh BiTHOBHI BaacTUBOCTi (hocopy, CKIABIIN CXeMU eJIEKTPOHHOTO

basaHCy.

I1a peakmia BigOyBaeTheA Ipu 3anailoBaHHi cipHuKa. BepTosieroBa cisb
Yy CYMiIlli 3 TOPIOUYMM KOMIIOHEHTOM (HAIIPUKJIAML, CipKOI0) MiCTUTLCA B TO-
JIOBIIi cipHUKAa, a uepBOHUI (pocop y CyMillni 3i CKIAHUMU KPUXTaMU —
Ha OOKOBIi#l CTiHIII KOPOOKMH.

AK okucHurk Qocdop B3aeMomie 3 AaKTUBHUMU MeTajJaMM’, IPU I[bO-
My BiH HabyBae cTymeHs okucHeHHS —3. IIpoayKTu peakiiii HasmBaoThCS
gocpidamu, 3arambHa Gopmysia MeXPy. Hampukiaan, yTBOpeHHSA MarHii
docoiny Mg, P,

3Mg + 2P = Mg.P,
Dochignm — 11e crIonyKM, 0 CKIAAY AKUX BXOAATH AaTOMU MeTaIid-
HOro eqeMeHTa Ta @ocdopy 3i cTymmeHeM OKMCHEeHHST —3.

Or:xe, pocdop y XiMiuHNX peaKIligxXx MOKe OYTH AK BiIHOBHUKOM, Tak i
OKMCHUKOM; 0iJIbIII XapaKTepPHUMH € BiTHOBHI BJIaCTUBOCTI.

HooyBanHa. Y npomucrosocmi (ochop moOyBaOTh HPU BiTHOBJIEHHI
dochopury Byraeiem y cymiri 3 mickom 3a remaepatypu 1500 °C:

2Ca,(PO,), +10C + 6Si0, = P, + 6CaSiO, +10CO1

ITicok momaroTh JJisl TOTO, 11100 3HU3UTHU TeMIIepaTypy ILJIaBJI€HHS peak-
mitinoi cymimri. Ile, B cBOIO uepry, Aae 3MOry 30iJbITUTUA BUXi IPOAYKTY.
ITapa 6imoro gocdopy, 110 YTBOPIOETHCA, KOHAEHCYEThCA V IpUAMAaYi i
BOJ0I0.

IToscaumo mepebir miei peaxmii. Ckaax Ca,(PO,), mogamo y BuTJIA-
ni oxcuais 3Ca0 - P,O.. Ilin wac HarpiBaHHA BifIOyBa€TbCA B3AEMOALA
ocHoBHOrOo oKcuay CaO 3 kuciaorHuMm oxcuzom Si0,:

Ca0 + Si0, = CaSiO,,
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a P,O, BiTHOBJIIOETLCA ByTJIeIeM:

2P,0, +10C = P, + 10CO

3actrocyBaHHA. Pochop € HalBaKJIUBIMIUM OiOTEHHUM eJIeMeHTOM i
BOJHOYAC IIUPOKO 3aCTOCOBYETHCA Yy IPOMUCIOBOCTI IK IPOCTA PEUOBH-
Ha, 3aci6 00poTHOU 3i MIKITHUKAMU POCJIUNH, AJS BUTOTOBJIEHHS CipDHUKIB
iJikapchbKUX IIpemapaTriB, B opraHiuHOMY cuHTe3i, 1ooyBauHi hochop(V)
OKCHuIy.

o=

KopoTko mpo rojosue

Enement ®@ochop yTBOPIOE AEKiJIbKa AJLOMPONHUX BUOO3MIH

(uepBOHMII, Oinmii, yopHUHA (ochop Tomo). BoHu maroTh pis-
HY OyIOBY, OTKe, Pi3HATHCA cBOiMM (PisMuHMMHU i XiMiuHMMHT
BJIACTUBOCTAMU.

Haii6inbin crabinmpauit — yopHUii dochop. ¥ XiMiyHMX peakiri-

AX HAWAKTUBHIIIUM € 0inuUil ()ocqhop, BUABIAIOUN AK BiTHOBHIi, TaK i
OKMCHIOBAJIbHI BJIAaCTHUBOCTI, IMepeBakHO BimHOBHi. [IpoMuciaoBe 3HA-
YeHHA Ma€ YepeoHull pocgop.

¢) KourpousHi 3aBnanns

® 1.

3.

4.

5.

6".
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IToacuiTe, yomy

a) HiTporen TpanniseTbcsa y mpupoai y BilbHOMY cTaHi, a @ochop — Juirie B
CIIOTYKaX;

6) asoT — 11€ ras, a 6iuii i yepBoHUH Pochop — TBeP/i peUoBUHY;

B) 6ismit (pocop 36epiraioTs mig BomOI0, a UePBOHUIT — Hi.

HoBexnits, 1o 6inuit i yepBoHU ochop — mopmdikaiii ogHOTO I TOTO Ca-
MOT0 XiMiYHOTO eJleMeHTa.

CxkianiTh piBHAHHS peakIliit B3BaeMo/Iii pocdopy 3 XJIOpOM, CipKOI0, MarHiem.
Busuaure BiacTuBocTi hochopy B HUX.

O6uncaite macy pocdopy, rodyroro 3 dhochopury macoro 0,2 T, MmacoBa yacrt-
Ka KaJbIliit oprodochary B AKOMY CTaHOBUTDL 85 % . Buxinx pochopy 80 % .

O6uuciTh Macy Gochopury, HeoOXiAHOTO AJId BUPOOHUIITBA D T (ochopy,
SIKIIO BUXiJ IPOAYKTY CTaHOBUTE 96 % .

Artom enemenTta E mae Ha 1’ATH eneKTpoHiB Oisnbie, Hixk fion Harpiro. Bu-
3HAUTE eJIeMEeHT Ta eJeKTPOHHY KoHGirypariio iioro aroma. O6GUYHCIITH
YHCJIO aTOMiB IILOTO eJIeMeHTa B opraHiami mimmiTka macoio 48 kr. Macosa
yacTKa BMicTy enemenTa E cranosuts 0,86.
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§ 41. Cnonykn ®ocdopy

YceBimomaeHHA 3MicTy IIboTo ITaparpada j1ae 3Mory:
xapaxmepuidysamu OyqOBY MOJIeKYJ, GisuuHi Ta XimMiuHi BiacTUBOCTI
dochop(V) okcuny, oprodocharHoi KucaoTu Ta oprodocdaris, ix 3acTo-
CYyBaHHA;
ckaadamu PiBHAHHSA PeaKIliil y HOBHIill Ta CKOPOUeHil HOHHUX (hopMax;
NosACHI06aMU €KOJIOTiuHI mpobaeMu, MoB’A3aHi 3 BUKOPUCTAHHAM OPTO-
docparis.

@Pocdop yrBopioe oKkcurenoBMmicHi cnonyku: pochop(V) okenn P,O,, op-
tropocharny kuciaory H,PO,, oprodocharu, Hanpukian Kanabiiit oprodoc-
dar Ca,(PO,),. Boru 6inbmr criiiki, Hizk cmoayku Hirporeny. B okcureno-
BMIiCHUX cIIOJyKaX Pocdop BUABIAE CTYMiHbL OKMCHEHHA +5.

®ochop(V) oxcun P,0,. Bu Bike sHaeTe, 110 el OKCHUJ YTBOPIOETHCA
y BurJAmgi 6isoro qumy mpu ropiHHIi (pochopy B KMCHIi, a mOTiM ocizae Ha
CTiHKaX IOCYAVHU SK OLIMH IOPOIIOK. ¥ mapoBiil (asi mei oKcus icHye y
BuraAgi gumepa P, O, , MoJsieKyJia AKOTO yTBOPEHA YOTHMPMA TeTpaelpamMu
[PO,], koskHUH 3 AKKMX CIOJTYyYEeHUH 3 TPhOMA cycinHimu yepes arom Okcu-
reny (mai. 62, a ).

Ximiumi 3B’A3KM MixK aToMaMu B MOJIEKYJi — KOBAaJIEHTHI IOJISAPHI,
KpHCTaJiuHa I'PaTKa — MOJIEKYJIAPHA. 3a 3BUYANHUX YMOB O1iJIBII CTIHKOIO
€ mosimepHa mogudikamia P,0, i3 mapysaroto 6ynosomw (mai. 62, 0).

Sk BuAHO 3i CTPYKTYpHOI (popmMyJiu i Momesi, KoOxKHUN atom Pochopy
OTOUYIOTH UoTuPU aToMu OKCUTeHy.

Disuuni enacmusocmi. Pochop(V) okcun — 6ina apidHOKpUCTaTiUHA
PEeYoOBUHA 3 MOJIEKYJISIPHOIO KPUCTATIIUHOI0 I'paTKo0. Cmosyka mysxe rirpo-
CKOITiYHa — eHeprifiHo morsuHae Boxy 3 mosiTpsa. Ilpu npomy docdop(V)
OKCH/[I IIePEeTBOPIOETHCSI Ha aMOpP(pHY Macy, ToMy #oro 36epiraiors y repme-
TUYHO 3aKPUTiN MOCyaAMHi.

a 6

Man. 62. Monekyna P,0, : a — npocTopoBa CTpyKTypa; 6 — nonimepHa moavdikauis
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Ximiuni enacmueocmi. Mosnekynsapaa moaudikaria ¢gochop(V) oxcu-
ny ximiuno aktuBHa. IlosimMepHa monudikallis, HaBIIaKu, XiMiuHO He aK-
TUBHA, IO XapaKTePHO JJid OiJbIIOCTI CIIOJMYK 3 IOJiMEPHUMHU KPUCTAJiU-
HUMU I'DAaTKaMU.

Dochop(V) okcua — KUCIOTHUHN OKCHU[ 3 yciMa XapaKTepHUMU BJIACTH-
Boctamu (gus. § 1). Momy Bigmosinae oprodocdarHa KucaoTa H,PO,.

= JloBeAiTh KUCJIOTHI BaacTuBoCTi pochop(V) okcuny, cKIaBIIN BigmoBigui

PiBHAHHA peaKIiil y HOHHUX (popMax.

OcobausicTs pochop(V) okcuay moasarae y moro B3aeMozii 3 Bogoro. Bin
3JATHUN 3B’sI3yBATH i3 CHOJYK He TiIbKU KPUCTaNidaIliiiny, a i XimiuHo
3B’s3aHy BOIY:

CuSO,-5H,0 + 5P,0, = CuSO, +10HPO,
2HNO, + P,0,= 2HPO, + N,0,
6e3BomHA

3aJie;KHO Bil TeMIlepaTypu peakiiis 3 BOLOIO BigOyBaeThCA MO-Pi3HOMY:
0e3 nazpieanna yTBopooeThea Meradocharna kuciaora HPO, — orpyiina, a
npu kun’aminni — oprodocdarTHa KMUCIOTA H3P04:t

PO, +H,0=2HPO,; P,0,+ 3H,0=2H,PO,

3acmocysanns. Pochop(V) oxkcu MIUPOKO BUKOPUCTOBYIOTH AK Iirpo-

CKOMIIUHY PEeUYOBUHY, HATTPUKJIAM AJIA OCYIITYBaHHS rasis.
= [IpuragaiitTe, AKy PEUYOBUHY 3a TirPOCKOHIUHMMU BJIACTUBOCTAMU Hara-

nye pochop(V) oxcus.
Oprodocharna kmcaora
H,PO,. PeuoBuna mMoJeKyJIsip-
HOi OymoBu. Ilogi6HO MO MOJIE-
kyau PO, y monexyri H,PO,
6ins aTroma Pochopy posmiIlie-
Hi yoTtmpum atomu OKcUreHy,
a 6 atromu I'imporeny O6esmocepen-
Man. 63. Monekyna H,PO,: @ — cTpyKTypHa HBO 3B’A3aHi 3 atomamu OKcu-
dopmyna; 6 — mogenb reny (maiu. 63, a, 6). Tomy mpu
B3aeMogii oprodocdaTHOl Kuc-
JIOTH 3 MeTaJIaM¥ 3aByKIU BUAIJIAETHCA BOJAEHbD.

Disuuni enacmusocmi. H,PO, — 6esbapBHa, TBepaa KPUCTAIIYHA PEUO-
BUHA; ToOpe PO3UMHSAETHCSA Y BOIi, He OTPYIHA.

Ximiuni enacmusocmi. s oprodocdaTHOI KUCIOTU XapaKTepHi fAK
3araJbHi BJIaCTUBOCTI KHMCJIOT, TaK i cmenmu@ivHi.

3azanvhi sracmusocmi. H,PO, — TpbOXOCHOBHA KHCJIOTA, TOMY OUCO-
uirne B Tpu cryieHi. Ile eJleKTPoJIiT cepeqHBOI CUIN:

H,PO, = H" + H,PO; H,PO; = H" + HPO?" HPO;”=H" + PO}
Hurigporenopro- I'igporenopTodocdar- | Oprodochar-ion POZ-
docdar-ion H,PO; iom HPO?~
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Hatiinermie mpoxoaAuTh AUcCOIiaIlid 3a IePIIUM CTyIIeHEM, TOMY B PO3Uu-
Hi € mepeBaxkHo onu H,PO,. BogHuil po3unH KKCI0TH 3MiHIO€ 3a0apBJIeH-
Ha ingukaropiB. IIpuragaiite, AKUX i AK came.

3BepHITH yBary: Armio oprodocdarTHa KucaoTa B HAOJLUULKY, TO YTBOPIO-
IOTBCA KUCJL COJli BiITIOBiTHO 4O ABOX BUiB KMCJOTHUX 3AJIUINKIB — OIHO3a-
mimenux (qurigporenoprodocdaru) i Bo3aminieHux (rizporeroprodocdar):

KOH + H3PO4(HML )= KH,PO, + H,0;
2KOH + H,PO =K,HPO, + 2H,0,

a AKIIO KUCJI0Ta He 8 HA0JUUWKY, TO YTBOPIOIOTHCA cepenHi coi (oprodoc-

daru):

JL

4(aami.)

3KOH + H,PO, = K,PO, +3H,0
= CKJaJIiTh PiBHAHHSA peakiliii B3a€Moil OKCHUIiB i MAPOKCUAiB KaIbIliio 3
oprodochaTHO KKUCI0TOI. BupasiTe piBHAHHA Y HOHHUX (hopMax, gau-
Te Ha3BY COJIAM, 1110 YTBOPUJIUCH.

OpTodochaTHa KHCIOTa B3AEMO/i€ 3 PO3UNHOM aMOHiaKy, YTBOPIOIOUN
amonint murigporenoprodocdhar NH H,PO,, amoniii rizporenoprodocdar
(NH,),HPO, ra amoniit oprodocdar (NH,), PO,.

= CKJaIiTh BiAIOBiAHI PiBHAHHS peaKIliil y HOHHUX (popMax.

I3 conamu cnabKux, JJIETKUX i HECTINKUX KUCJIOT opTodocdhaTHa KUCIOTa
8Ccmynac 6 peaxuyirn 00Miny:

2H3PO4(HW.) + 38Na,CO, = 2Na, PO, + 3CO,1 + 3H,0

g oprodochaTHOl KMCIOTH XapaKTEPHUM € Te, IIT0 BOHA B3aeMOJIi€ 3i
CBOIMU CepegHIMU COJIIMM, IIePETBOPIOIOYM iX Ha JUTiAPOreH- Ta rigporeH-
optodocdaru:

2H,PO, + K,PO, = 3KH,PO,; H,PO, + 2K,PO, = 3K, HPO,

Cneuyugiuni eracmusocmi. Ilix uac marpiBanua oprodocharHa KHUCJIO-
Ta MOCTYIIOBO IepeTBOpoeThea Ha audocharny H, PO, ta meradocharny
HPO, xucnorn:

t t
2H,PO,=H,P,0 +H,0; HP,0 =2HPO,+ H,0

3acmocysannsa. OprodochaTHy KUCIOTY BUKOPUCTOBYIOTH IIEPEBAKHO
ISt BUPOOHUIITBA (pochaTHUX MiHEpasSbHUX NOOPUB, KOPMOBUX docdarTis,
IS OUUINEHHS MeTaJIeBUX IMOBEPXOHb 1 CTBOPEHHA aHTUKOPO3iHOTO IO-
KpurTa. Hucty dochaTHy KUCIOTY, AKY H00yBatoTh i3 docdop(V) okcuny,
3aCTOCOBYIOTH y XapUOBili TPOMMUCJIOBOCTI AK A00aBKY 0 6€3aJIKOTOJBHUX
HaIoiB.

OprodochaTu — 11e couri oprodochaTHOI KMCTOTU 3 HOHHOIO KPUCTATiU-
HoOIO rpaTkoi0. @ochar-ionn PO} cmomyuarorsea Mix coboro (uepes aTom
OKcureHny) i yTBOPIOIOTh MOJIiMepHi Jyiauiioru (Maja. 64), AKi MOXKYTb Mi-
crutu go 10% aromis @ochopy. I3 BaacTusocTeit opToPochaTHOI KUCIOTA
BU JIi3HaJIUCH, 1IT0 BOHA YTBOPIOE TPU BUAU coJieii: surigporenoprodochatu,
rizporenoprodocharu i oprodocdaru.
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OprodochaTu MmaiizKke BCix
MeTaJIiuHUX eJIEMEeHTiB y BOJi
HEePO3UYWHHI (BUHATOK — OPTO-
dochaTu TyKHIUX €JIeMeHTiB i
aMOHi0), a AUTiApPOTeHOpPTO-
dochaTu, HaBOaKu, yci gobpe
posunHHi. Oco06guBy rpymy
oprodochaTiB CTAHOBJIATD II0-
aigocharu (maa. 64).
PosumnHi y Boai opTodoc-
(haT BUABIAIOTL 3arajbHi
Man. 64. Cxema yTBOPEHHA MONeKynu BJIaCjI‘I/IB(.)CTi C.OJIeI'/JI. Ha 1?1;(1\/[1?
nonidbocdary HY BiJ HITpaTiB PO3YMHHI COJI1
oprodocdhaTHOl KHCJIOTH IIiI-
JATAI0Th YaCTKOBOMY TiZIPOJIi3y AK COJIi CMJIBHUX OCHOB i KMCJIOTHU cepep-
HBOI CUJIN 3 YTBOPEHHIM JIYKHOTO CEPEeIOBUIIA:

PO+ 2HOH = 20H- + HPO*

NABOPATOPHWUW [OCHIA
AKICHA PEARIIA HA OPTO®OCHAT-IOH

Hanwuiite B mpobipky 1 M1 po3unuy HATPii opTodocdary i modbasasaiiTe
KpamJIaMU PO3YMH apreHTyM HiTpaTy [0 MOSABU 0Caly *KOBTOT'O KOJIbOPY:
PO} + 3Ag" = Ag,PO,|
= CrJagiTh piBHAHHA peakIlii i BUpas3iTs M0ro B MOBHiN HOHHIi# (hopmi.

Or:xe, AKiCHOIO peakIliero Ha opTodochaT-ioHn POf‘ € peaxiris 3 po3s-
YMHOM apreHTyM HiTpaTy 3 YTBOPEHHAM KOBTOTO OCaay apreHTyM OPTO-
docdary Ag,PO,.

3acrocyBanHa. HaliBaskauBinii ramxysi sacrocyBanHsa dochaTiB — Bu-
poOHUIITBO (pochaTHMX AOOPUB, CHMHTETUUYHNX MUHHMNX 3aco0iB, xapuoBa
IPOMUCTOBICTE.

BakauBe sHaueHHS MaioTh ochary B cuHTe3i 6araTbox 6i0JIOTiYHO aK-
TUBHUX PEUYOBUH, B €HEPTeTHUIll YCiX }KUBUX OPraHisMiB.

Ho xapuoBux (pocdaTiB HaIeKaTh HATPi€Bi Ta KaJIi€Bi COJIi KMCJIOT: OPTO-
dbocdarnoi, rudocdharuoi H P,0, i meradocharnoi HPO,. [fo6aBku xapdo-
Bux ochariB yTpuMyIOTh BOJOTY, raJbMyIOTh IIPOIIECH OKUCHEHHS, PA30M
3 iHmuMu fo0aBKaMu HAJalOTh BiAIOBiAHOTO KOJILOPY M’ SCOIIPOAYKTAM.

ITomidocharui cnmonyku (HaTpiit Tpunosidgocdar) mom’ AKITYIOTH BOIY,
III0 B Pe3yJIbTATI IIOJIIIIITY€E BJIACTUBOCTI IPAJIBHOTO IIOPOIIKY. BOHU TaK0XK
s3amobiraroTs yTBopeHHIo cojeii Kanblilito Ta Maruiroo Ha geTanaax IpaJbHOL
MAaITuHA.
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CsiToBuii moreHmniaa ¢gocdariB OIMiHIOETHCA B COTHI MiJIbAPAiB TOHH, a
Vxkpaiau — npubausno y 2 % Bing sarambHux 3amnaciB. Haii6ingbiri B cBiTi
HOKJIaaW amaTuTiB 3ocepem:keHi Ha KombecbKomy miBocTposi (Xibinu), ¢oce-
¢opuris — y IliBHiunilt Amepuri, Adpurii, Azii. B Ykpaiui ¢pocharu € B
PiBHenchKili, BoauncbKiit, CymcbKiii Ta iHmux obaactax. KosmocanbHi pe-
cypcu dochariB BusaBgIeHo Ha gHI CBiTOBOrO OKeaHy.

' KopoTko mpo rososue

® Ho oxcurenoBmicHux cmnoayk Pochopy Hamexxatb dochop(V)

okcug, oprodocharua (pocharuHa) Kucaora, oprodochari. Moaexy-
asapHa (aeTka) mogudikanisa ochop(V) okcuny mae craan PO, . Ic-
HY€ TaKOK moJriMepHa Moaudikaria dochop(V) okcumy.

Docgop(V ) orcud P,0, — KUCIOTHUI OKCH]| 3 yCiMa XapaKTePHHU-
MU JJIS I[OT'0 KJIaCy PEUOBUH BJIACTUBOCTAMMU.

Opmogocgpamnua wucroma H, PO, — 1me eseKTpOJIT ceperHbOI
CHJIN, AUCOIIiI0E B TPHU CTYIEHi, BUABJAE SK 3arajbHiI BJIaCTUBOCTL
KHCJOT, TaK i cuenupiuHi. YTBOpPIOE coJi opTodoctarm, murigpore-
HOpTO(OoCcHhaTu, rigzporesoprodocharu. IcHYyIOTH TaK0K moaiocharu
AK coJii mosiKkucyioT. BoHU MaoTh 6ioJIoTiuHe i MPOMMCIOBE 3HAUEHHA.
flxicHomo peakmieio Ha opTodochar-ionu PO} € yTBOpeHHSA KOBTOTO
ocany apreatym dochary Ag,PO, y pearnii dpochaTHoi Kucaotu abo
¢ocdariB 3 pO3BUMHOM apTeHTyM HiTpaTy.

daa nomurauBux. @ochatu € 3a0pyaHIOBaUaMU HABKOJUIITHBOTO Ce-
penmosuira. IloTpanisooun y BOAOMMEU, BOHU CIPUUYNHAIOTL OYPXJIUBUNA
PO3BUTOK BOJOPOCTEIi, HECTaUy KMCHIO i, IK HACIiTOK, — 3arubein pudu
Ta iHITUX TBapWH Ueped 3aayxy. lle MOKHA MOSACHUTH HECTAUEI0 COHAY-
HOTO OCBiTJIeHHS, TAIbLMYBAHHAM y OPUIOHHUX POCJNH IIporecy (oro-
CUHTEe3Yy, OTIKe, I Ae(pimuToM KHCHIO.

¢) Kourponshi 3asnanns

® 1. IosacuirTs, yomy
a) pocdop(V) oKcu BUKOPUCTOBYIOTH Y iabopaTopii AK ocyIiryBady;
6) opToocdaTHa KHUCIOTA YTBOPIOE KMCJIi COJTi.

2. TloscHiTb, yoMy mpu mii Ha PO3UMH KaJNBIiH TiAPOKCULY HAIJIUIITKOM (oc-
(paTHOI KMCJIOTH CIIOUATKY YTBOPIOETHCS OCAll, a IOTiM BiH 3HUKAE.

3*. ITomipryiiTe, 3a AKNMU PEAKIiIMU MOYKHA 30iACHATH TaKi IepPEeTBOPEHH:
P — Ca,P, —» PH, —» P,0, — H,PO, — Ca,(PO,), — Ca(H,PO,),.

CrJamiTh BiAOOBiAHI piBHAHHS peakIliil, YKaKiTs IxX Tuil.

4*. O6UnCIiTE Macy PO3YMHY OPTOPOCHATHOI KMCIOTH 3 MACOBOIO YACTKOI KIC-
goru 20 % , AKu HeoOXiAHO B3ATHU A HelTpasisamii HaTpiii rizpokcuny,
106 ofepskaTu HaATpiii rigporenoprodocdar macorw 11,36 r i maTpiii opro-
docpar macoro 4,264 r.
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5%. Y posuun oprodocdaTHOl KUCIOTH 00’eMOM 25 MJI i MACOBOIO YaCTKOIO KHC-
gotu 10 % (rycruna cranosutsh 1,08 r/cvm?) momicruau pochop(V) okenp ma-
coio 8 r. BusHauTe MacoBy YaCTKY KHCJIOTH B JOOYTOMY PO3UMHi.

6". O0umciiTh Macy pO3YMHY 3 MACOBOI UYACTKOI OPTO(OCchHaTHOI KUCIOTH
40 %, agkuit Mmo:kHa Ko0yTHU i3 Mimepany dochopury macoro 100 Kr i maco-
BOIO UAaCTKOIO KaJIbIliit oprodochary 93 % .

7*. O6unciaite macy docdop(V) oKkcuny, AKUHA yTBOPUTHCSI OPU ITOBHOMY 3I0-

pauni pocdiny PH,, no6yroro 3 kaabniit pocdiny macorw 18,2 r.
Tpopue 3aBmanHa. O3HaitioMTeca 3 MUNHUMHU 3aco0aMu, AKi MaeTe BIoMa.
HocaigiTs ix ckaan Ha yrmakoBii. Yu sasHaueni Ha Hiit pocharu? Hu mokHA
HAa3BATH OPOIIOK IIPAJIbLHUM, AKIIO Y HboMY BigcyTHi ¢pocharu? Yu € Takuii
mocBin y cBiTi? OGrpyHTYIiTE BIaCHY IYMKY.

§42. Konoo6ir ®ocdopy B npupogi

VeBimomaeHHA 3MicTy IIbOTo ITaparpada gae 3Mory:
noscHiosamu Kosoobir @ochopy B IPUPOIi;
nopieniosamu npupoaHi Komoobiru @ochopy i Hitporeny.

= [Ipuragaiite, AK BigOyBaeThcA K00006ir HiTporeny B mpupomi.

Atomu Pocdopy, AK i BcixX iHINTNX eJIeMeHTiB, 0epyTh YUACTEL Y BEIUKOMY
OPUPOSHOMY KO0JI000iry peuoBuH. Dochop HAIEKUTE 0 JOCUTH HOIITUPEHUX

0. €. ®epcmaH
(1883 — 1945)

Pocincbknin reoximik i
MiHepanor. Bigkpvs pogosuia
anaTuTiB, CipKK, HiKento, Migi.
Po3pobure HoBWIA cnoci6
nobyBaHHA docdopHUx fobpmB
3 anatuTiB. incHWI uneH, Bile-
npe3sngeHT (1926 — 1929)
Axkagemii Hayk CPCP
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eleMeHTiB. BiH BXOAUTL [0 CKJALy 0araThbox
MiHepaJiB i opra"iuaux peuoBuH. Pochop mae
BUHSATKOBO BajKJIMBe 3HAUEHHSA B JKUTTEiAND-
HOCTi POCIMHHMX 1 TBapMHHUX OpPTraHi3MiB.
dochop — OioreHHuUii eIeMeHT: BiH BXOAUTH
0 CKJIAQAy OPTaHiUYHUX CIOJYK (HYKJeIHOBUX
KucyaoT i AT®) ra Heoprauiuuux (y KicTKOBi#
TkauuHi). Akagemix O. €. @epcMaH HA3UBaB
docdop eeMeHTOM JKUTTS 1 TYMKH.

Coonyku Pochopy, AK i cmoayku Hitpo-
TeHy, IIOCTiHO IePeTBOPIIOTHCA, BKJIIOUAIO-
YUCh ¥ 3araJIbHUI K0J1000ir peuoBuH. OCHOBHI
mpoIiecH, II0 XapaKTepus3yoTh K0JI0006ir doc-
¢opy B IpUPO/Ii, OXOILTIOIOTH JUIIIE JiTocPepy
Ta rigpocdepy. 3arajioM BimOyBaeTbcA IHOTO
mepeMillleHHsA 3 CYIIi B MOBEePXHEBiI BoAu, a
3T0JIOM — y JIOHHI BigKJameHHs. ¥ Ha3eMHUX
exocucremax Pochop 3aificHIOE KOJIO00ITr K
BasKJIMBa CKJA0Ba IIUTOIJIA3MU KUBUX OP-
radisMiB. ¥ CHPOIIEHOMY BUIJVIAIL KOJIOOOIr
dochopy HaBemeHO Ha MaJ. 65.
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Man. 65. Konoo6ir ®ocdopy B npupogi

CyTb KoJ006iry @ochopy moasarae B TOMY, III0 3 POJOBUII] Ha CYIII Ta
BiZKJIaeHb HAa MIJIKOBOAISAX MOPIB BiH HaAXOAUTH A0 *KUBUX OPraHi3MiB,
CIIOYATKY AK KWBJEHHS POCJINH, 4Yepe3d HUX — N0 TBapUH, a IOTiM 3HOBY
TIOBePTAaEThCA B MiHepaabHUY cTaH. BakTepii Ta iHmIi MikpoopranismMmu B Ko-
J000iry @ochopy MaroTh He Take BU3HAYaJIbHE 3HAUeHHA, 9K y HiTporeny.
3aBepmIuBINY 0i0XiMiUHMHI ITUKJI, BiH 3HOBY IIOBEPTAETHCSI B MiHepaIbHUI
cBiT. Pocdop, ToOuHiIIEe HOTO COJIi, 3BIIBHAIOTHCA IPU TPUBAJIOMY PYUHY-
BaHHI Ta BUBiTPIOBAHHI Pyau, POSUYNHAIOTHCA (HaragaeMo, 1o oprodocdaru
IIOTaHO PO3UYMHAIOTHCSA Y BOJi, Kpallle — B KUCJANX PO3UMHAX, a TiAPOreH-
Ta gurigporeHoprodochaT — H00pe) i HOTIMHAIOTHCSA KOPIHHAM POCJIMH.

TBapunu i JI0AWHA ONEP:KYIOTh Heobximuuit Pocdop 3 ikern. 3HaUHA
YacTHHA MOT0 Yy BUTJISAAL eKCKPEMEHTIiB TBapUH, PEIITOK POCJINH TOIIO MiHe-
pajisyeTrhcs i BHOBY HOBEPTAETHCSA B I'PYHT, BOJAOMMU, 3PEIITOI0 — HA JTHO
OKeaHy y BUTJIAMI HePO3UMHHMNX opTodochaTHUX ocagoBux nopix. Hactura
Dochopy TOBEPTAETHCA 3 OKeaHy Ha CYIITY 3a paXyHOK pubaybcTBa Ta y BU-
raani ryaso (mocrigy) — 36arauenoi @ocopoM opraHiuHOI Macu eKCcKpe-
MEHTIiB ITaxiB, AKi JKUBIATHCA puboro (mesrikanu, 6aKJIaHu Ta iH.).

IMuka komoobiry @ochopy B IpUPOAi He 3aMKHEHUI, TOMY JIIOANHA ITOBU-
HHa IIOCTifTHO ITOIIOBHIOBATH MOT0 3allacy B I'PYHTI, J00aBIAI0UM opTodochaTHi
IobpuBa. BrpyuaHHsA JIOAUHN Y IIPUPOIHUNA K0J1000ir @ocdopy moJasrae y:

e 3pocTaHHI BUAOOYTKY opTodochaTHUX PYA s BUPOOHUIITBA MiHe-
parbHUX TOOPUB TaA iHIITNX IPOAYKTiB;

e BHeceHHi opTodochaTHMX JOOPUB Y I'PYHT AJIS BUPOIIYBAHHSA CiJb-
CBbKOT'OCIIONapChbKMX POCJNH, IO He 3aBXKIW € palioHaJbHUM i
KOHTPOJLOBAHUM;

® TIOPYINeHHi mpaBuJ 30epiraHHa JOOPUB.
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! Koporko npo ronosne

® Dochop Oepe yuacTb y BEIMKOMY IIPHUPOTHOMY KOJ0OOOITy peuo-

BuH. Be3 @ochopy HEMAE KUTTA. PocamHm HarpoMaaKyooTb Pochop
i sabesmneuyroTh HUM TBapuH. OCHOBHI mpoIecu, 110 XapaKTepu3yioTh
K0J1000ir @ochopy B npupoii, mopiBHaHO 3 HiTporeHoM OXOILIIOIOTH
awurtie jgitochepy i rigzpochepy. CyTh KoI000iry Dochopy moaArae B
TOMY, IT10 3 (hochaTHUX POLOBUIIL HA CYIIIi Ta MiTKOBOJHUX MOPCHKIX
BiIKJIaZeHb BiH HAOXOAUTH M0 KUBUX OPraHi3MiB CIIOUATKY K JKUB-
JIeHHS AJIA POCJUNH, Yepes HUX — J0 TBapUH, a JaJli, IPOUIIOBIIHN 6io-
XiMiUHWI ITUKJI, TIOBEPTAETHCA Y MiHepaabHuM cTald. OgHAK ITUKJIiYHO
K0J1000ir @ocopy B IIPUPOAL HE 3aMKHEHUH, 1 JIOAWHA 3MYIIIeHa II0-
IIOBHIOBATH MO0 3aIlacy B I'PYHTi.

¢) KourpoasHi 3aBnanns
® 1. CxapakTrepusyiiTe cyTh K0J1006iry ®ochopy B IPUPOZi i TOACHITH POJIb JIIO-
IVUHU B HHOMY.

2. TlomipkyiiTe, unM pidHATHCA K01006irm @ochopy i Hitporeny. Axuit Kojo-
00ir Jieriie 3pyHHYBATH i 10 YOTO Iie MOKe ITPU3BECTHI ?

3. ITosacHiTh, AK Hepo3uUMHHI hopMu GochHaTHUX CIOTYK IIEPEBECTU B POSUUH-
Hi. HaBeniTh piBHAHHA peakItiii. SIKy poJib Ii Ipollecu BifirpaioTh y KOJO-
06iry @ochopy?

4. 3b6araveHuii XiGiHCHLKUII AITATHUT, OO CKJIALY AKOTO BXOIUTH KaJbIliit opTodoc-
dar, mictutrs pochop(V) okcux 3 macoBoro uyactkoio 40 % . O6uuciiTe Macy
oprodochaTHOI KMCIOTH, AKY MOKHA NOOYTH 3 TAKOT'0 allaTUTY Macoio 1 T.

5%. MacoBa uacTka MeTaJiuHUX eJeMeHTiB y cymirri maruii oprodocdary, Ha-
Tpiit docdary i muHK opTodochary ctaHOBUTH 45,56 % . O6umCIiTH MacoBy
vacTry Pochopy B cyminri.

6°. CkaamiTh piBHAHHSA peakIiii, 1110 BiAMOBiga0Th TaKill cxeMi IIepeTBOpeHb:
P P,0, - P,0, > HPO, - Ca(PO,), =, P

Ca(H,PO,),
g peakIiiyi y posunHax eJeKTPOJIiTiB XiMiuHi piBHAHHA BUPa3iTh y HOH-
HUX (hopmMax, NI OKUCHO-BiTHOBHUX peaKIliil CKJIaIiTh cXeMU eJeKTPOHHO-
ro 6aJsamcy.

§ 43. A30THi Ta pocPopHi miHepanbHi fo6puBa

VYeBimomiaeHHsA 3MicTy 1IbOT0 ITaparpada gae 3Mory:

xapaxmepu3dysamu a30THI Ta PochOpHi MiHepas bHi T00pUBa;
ouiHlO8amMu 3HAUEHHA a30THUX i (pochopHUX MOOPUB AJIA IIiABUIIEHHSI
BPOXKANHOCTI CiIbCHKOTOCTIOAaPChKUX KYJIBTYD.

Ilixg vac BuBuenHs cnoayk HiTporeny i @ochopy 3asHauagocs, 110 gedki
HiTpaTH, aMOHIiMHI coJi i hochaT BUKOPUCTOBYIOTHCS AK JOOPUBA.
= [IpuragaiiTe Ha3B1 MiHEepAJIbHUX JOOPUB. 3 AKOIO METOIO IX BHOCATE Y IPYHT?
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3aBASgKY CyYacHUM MeTOIaM aHAaJi3y BCTaHOBJIEHO, ITT0 POCJIMHY 3aCBOIO-
I0Th 3 I'PYHTY moHan 60 xiMiuHMX ejleMeHTiB mepiogmuuoi cuctemu. Tpu
HafiBaskauBinm 3 aux — Hitporen, @ochop i Kamitt (NPK) — meobxigui
pOCIMHAM Y BEJIMKUX KiJTBKOCTAX. 3aCBOIOIOUN IMOMKMBHI PEUOBUHU, POCJIH-
HY 6€3II0BOPOTHO BUHOCAMb 3HAUHY X KiTbKiCTE 3 I'PYHTY Pa3oM 3 YPOKaeEM
OCHOBHOI IPOAYKIIii.

HobpuBa BHOCATH Y I'PYHT AJIA IIOOBHEHHS 3aIlacy IMOKUBHUX eJIeMeH-
TiB y HbOMY. BOHU IIOBUWHHI BiIIOBiaT TAKWM BHMOTaM: MaTH HAJIEKHY
KOHIIeHTpAIlilo i BiATIOBiAHMIT KOMILIEKC IIOKUBHUX €JIEMEeHTiB, JOOPY pos-
ynHHiCcTh. Baskano, mob6 mobpuBa Oyau rpamyaboBaHi. OgHAK HaAJIHUIIOK
MiHepaJbHUX HOOPUB, HAIIPUKJIAL HiTPaTiB, MOKe IIPU3BECTH SO HATPOMA-
IKeHHA X B opraHax pocauH. [IpogykTu, asKi BUPOOJIAIOTH 3 ITUX POCJIUH,
CTAIOTh HENMPUIATHUMH IJIS CIIOKUBaHHS. MiHepanbHi moopuBa Kiacudi-
KYIOTH 3aJI€KHO BiJ HasaBHOCTI B peuoBuHi HiTporeny, @ocdopy abo Kairiro,
a TaKOJK CYKYIHOCTI IuX ejieMeHTiB (Tadia. 11).

Tabnuuysa 11
Knacndikauia miHepanbHux go6pus

MinepaabHi JoOpuBa
(y Oysxcrkax — macoea Lacmra nowueHux eremenmie y % 6id 1 moav dobpusa)

Raaniitni (K,0) ®ocdopni (P,0,) AszotHi (N)
Kaumiit xmopup IIpocTuii cynepdochar Harpiesa cexitpa NaNO,
KCl1 (52 — 60) CaS0,- 2H,0 + Ca(H,PO,),- H,0 (15,0 — 16,5)
Kauniii cyansdar (14 — 21) Awoniiina ceritpa NH,NO,
K,SO, (45 — 52) IToxsittauii cynepdocdar (34 — 35)
Ca(H,PO,),- H,O (42 — 48) Ceuosuna (NH,),CO
IIpenunirar CaHPO, - 2H,0 (46,0 — 46,3)
(33 — 40) Awowniii cyasdar (NH,),SO,
(20,5 — 21,2)

Komo6inoBani moopusa (azoTHo-(pocdaTHi)
Awmodocra (NH,), HPO, 3 romimkamu NH H, PO, + KCl
N (12 —16), P,0,(12 — 16), K,0 (12 — 16)
Hirpodocra CaHPO, - (NH,),HPO, + NH,NO, + KCl
N (12,8 —17,5), P,0,(6,8 —18,7), K,0(13,0 — 18,9)

A3zorHai moopuBa. Hecraua HiTporeny mpusBOgUTSL A0 MOPYIIIEHHS HOP-
MaJIBHOTO IIepebiry sKuTTeBUX mpoiteciB. OcobIMBO e IT03HAYAETHCS Ha POCTL
pocanH. Y pe3yabTaTi a30THOTO XKMBJIEHHA POCJIMHYI PO3BUBAIOTH MIiITHY Bere-
TaTUBHY MacCy, B HUX 30iJILIITYeTHCA BMiCT OiJIKY, 3pOCTa€ BPOIKANHICTE.

Perymioroun a3soTHe *KUBJIEHHS POCJWH, MOKHA BILJIMBATHU He JIHIIIE Ha
a0COJIIOTHI TOKa3HUKM BPOYKAWHOCTI, a I Ha AKicTh i cTpyKTypy. HaBnmaku,
Opu 3HUIKEHHI a30THOTO JKUBJIEHHA 3MEHIIIYETHCA BMIiCT HiTPOT€HHUX pe-
YOBUH Yy POCIMHAX. 3a3BUYAN a30THE KUBJIEHHSA POCJNH PETyJIIOI0ThH 3aCTO-
CYBaHHAM Pi3HUX MiHepaJIbHUX a30THUX no0puB (Tabda. 11, man. 66). Kpim
TBEPAUX a30THUX MOOPUB BUKOPUCTOBYIOTHh TAKOMK PiAKi, HampmKaam ami-
avHy BoAy (BOOHUM PO3UMH aMOHiaKy).
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a 6 8

Man. 66. A30THi fob6puBa: a — cenitpa; 6 — aMoHil cynbdat; 8 — Kapbamig (ceyoBuHa)

®ochopni goopuBa. Y pocamuax Pocdop 3abesmneuye HOPMAJIbHUN TIe-
pebir 6araThbox HaWBaKJIMUBIINIUX IIpPoIleciB. ¥ pasi fioro mecradi mopymry-
€ThCA CUHTE3 BYIJIEBOIB (HaIpUKJIaJ, 3MEHIIYIOTHCA BMiCT KPOXMAJIO B
KapTOoILTi Ta MYKPUCTICTb MYKPOBUX OYPAKiB), YIIOBIIHLHIOETHCA PO3BUTOK
POCJIUH, TIOTipITYEThCA AKIiCTD YPOsKaIo.

IIpuraagu pochopHUX KOOPUB AUB. Ha MaJj. 67 i B Tadm. 12 (c. 186).

a 6 8

Man. 67. ®ochopHi fobpusa: a — cynepdocdat rpaHynboBaHui; 6 — cyneppocdat
npocTuii i NoaBinHUI; 8 — dochopuTHE BOPOLLIHO

NABOPATOPHWUW [OCNIA

O3HAVIOMJIEHHS 31 3PASKAMHA A30THHUX
I ®0C®OPHUX JOBPHUB

OnuuriTh 30BHIMTHIA BUTIAA BUZaHUX BaM g0o0puB. [ocaigiTs ix pos-
YMHHICTH ¥ BOJI1 1 mopiBHA#TE. [IJId OO HACUNTE ¥ TPOOipKYM IPUOIM3-
HO IIO UBEPTi YaHOI JTOKKU KOKHOT0 JOoOpPUBa, JOJIUNTE HA TPETUHY IPO-
6ipku Bogu i mepemiaiiTe. Illo cmoctrepiraere? BissMiTh MyuKy KOMKHOTO
3 TOOPUB i MOCHUIITE OT0 Ha MOJYyM’ s CIUPTiBKU. PesyabTaTu cmocTepe-
"KeHb 3aIIUMIiTh S0 TAOJIMITi:

Ximiuna 30BHIiIIHI PozunHHiCTH 3a6apBiaeHHA

00pHUBO .
RCE (dopmyaa BUTJIAT y Bomai moJxyMm’
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Dochopui gobpuBa KoOyBaiOTh i3 GocopuTis i amaTuris, AKi MicTATH
Pochop y Buraani kaapuii opropochary Ca,(PO,),. Kaxpuiit oprodocdar
Ba’XKKOPO3UMHHUM, OTKe, IOTaHO 3aCBOIOETHCA pociimHaMu. Tomy #oro y
BUTIALL PochOPUTHOTO OOPOIIIHA 3aCTOCOBYIOTE JIMIITE HA KUCJAUX I'PYHTAX.
s ogeps:kamua JOOPUB, IO JIETKO 3aCBOIOIOTHCA, (pochopuTH W amaTuTu
XiMiuHO 00POOJIAIOTE i IEPeBOAATE iX ¥ KucJi couti. CymepdocdaT rpany.iio-
I0Th, 00 Y BUTJISIZi TPAHyJI BiH MeHIIIe 3JIe;KYEThCA i He IPUTHIUYE :KUTTEMI-
AJIBHOCTI I'PYHTOBUX MiKpPOOpPraHi3MiB.

IMinauM 1oOPUBOM € Himpogocka, OCKIIbKY MiCTUTDH yCi TPpU HMOKUBHI
exemenTtu (Hitporen, ®@ochop i Kariit).

HocrymaicTs @ochopy 3aIeKUTh TAKOK Bif Oioa0riuHmIX 0cO0IMBOCTEH
caMMX POCJINH, KHUCJIOTHOCTI I'PYHTIB ToIro. TaKky B3aeMOIiI0 TOCIiAKyBaB
. M. IIpAHAIITHUKOB.

3asmauumo, 1me . I. MengeneeB mepembauaB ManOyTHE (hochopHUX
mobpus: «Epa dochopHux mobpuB Iie Hacrame». Came 3 HOro IIpalsaMu
OB’ sI3aHIII PO3BUTOK arpoxiMiuHoil HayKu. BueHuii oc IigsKyBas poJib Ball-
HYBaHHS I'PYHTIB, OYB iHiITiaTOpOM BUBUEHHSA B I'PYHTOBUX YMOBax e()eKTUB-
HOCTI KicTKOBOTO GopornHa, mo mictutsb Ca,(PO,),, i cymepdocdary.

Kom6inoBani moopusa. I1i no6puBa mictaTs Kisbka (2—3 i 6isb1mIe) eJte-
MEHTIB JKUBJIEHHA POCJINH (IpUKJIany AuB. y Tada. 11). BaxxauBumn y i
rpyii gobpuB € HiTpodocKku 3 Bmictom Hitporeny, @ocoopy i Kaiiro. Ilo-
PiBHSAHO 3 IPOCTUMY BOHU MaIOTh iCTOTHI mepeBaru. 3oKpemMa, y HUX MeHIIIe
b6ajacTy, TOMY 3aCTOCOBYBATHU IX €eKOHOMiUHO BUTiTHO, a €JIeMeHTU JKUBJICH-
HS JIETKO 3aCBOIOIOTHLCS POCAMHAMU. 3a PAXYHOK BHECEHHS MiHepaJbHUX

0. M. MNpAHUWHMKOB
(1865 — 1948)

BugaTHUM pocincbknm yueHun, akagemik, cneuianict
y ranysi arpoximii, isionorii pocnH i pocIMHHMLTBA.
Po3po6uB Teopito HITPaTHOro XUBNEHHA POCSIH (1916),
Ha31BaB aMOHiaK aibpOto 1 OMErok B XKMBJIEHHI POC/IVH.
3anponoHyBaB Gi3ioNoriyHy xapakTepuUCTUKy KaninHnx
nobpus

M. A. Bnaciok
(1905 — 1980)

Bipomun ykpaiHCbKUI yueHWiA, akagemik, cnevianict
y ranysi arpoximii, isionorii pocnviH, FpyHTO3HaBCTBa.
Bnepuie po3pobuns opraHo-MiHepasnbHy cuctemy fobpums
POCAVH y CiBO3MiHaX, Aka CNpuUAna 3HaYHi eKOHOMIT
[06pYB i NiABULLEHHIO NPOAYKTUBHOCTI POCIMHHMLITBA
B YKpaiHi
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nobpus yposxkariHicTs spoctae Ha 30 — 40 % . ITig uac BHeCeHHA MiHepab-
HUX JOOPUB BaKJIMBO JOTPUMYBATHUCS BIAIOBIZHMX HOPM, maM’ ATATH PO
€KOJIOTiUHY KYJIbTYPY IX BUKOPUCTAHHA.

B Vkpaini gocaigxenHsa 3 nuTaHb arpoximii, ¢isiosorii pocauns i r'pyH-
To3HaBCTBA OB’ aA3aHi 3 mpamamu I1. A. Biacioka.

ITo:xxuBHY HmiHHiCTL JOOPHB YMOBHO BHPaKaIlOTh Yepe3 MacoOBY YaCTKY B
Hux Hirporeny N, pocdop(V) okcuny P,0, i kaniii okcuny K,O. IIpu Busna-
YeHHI MacoBOl YaCTKU P205 i K,0 BpaxoByI0TB, 1110 B CaMuUX J00pHUBaX IUAX
OKCHIIiB K CAMOCTiMHUX CHOJYK HeMa€e. BOHM BUOKPEeMJIIOIOTHCS YMOBHO,
a TOMY PO3pPaxXyHKHU 3a HUMU MAalOTh YMOBHUM, ONHAK BAXKJIUBUHN XapaKkTep.
1A Bu3HaUeHHS MOKUBHOCTI JOOPUB PO3pO0JIeHO BiATOBimHI cTaHgapTH.
Cranpapraumu € Gochopue n06puBo, B sKOMy MacoBa yactka P,0O, crano-
BuThb 18,9 %, i Kamifine — 3 macosoro yacTkow K,0 41,6 %.

HaBegemo npukiaagy BU3HaUYeHHA MOKMBHOIL I[IHHOCTI MiHEepaJIbHUX JI0-
opus. lleit moKasHUK quncnmIzTL TaK caMo, K MaCcOBY YaCTKY eJIeMeHTa y

n-

I

M

r

CIIOJIYIIi 3a (popmyJioro: W =

= IIpuknan. O6uncantu macoBy yacTky K,O y Kauiit xmopuai.

I ano: PosB’asannga

KCl M (KCl) = 74,5; M (K,0)= 94.

W(K,0) — ? Ocxkineku B criaagi KCl e oqun arom Kariro, a B K,0 —
maBa atromu Kaiiio, To BiZHOCHY MOJIEKYJIAPHY Macy
KCI Tpeba moxsoiTu:

M (K,0):100%  94-100 %
2M(KC) 2745

W(K,0) = =63,1%

Binmosins.63,1%.

¢) KourpoasHi 3aBnanns
® 1. IToacHiTs, 332 AKMMU 03HAKAMHU KJAcH(iKyOTh MiHepaIbHi Z06pHUBa.

. . . _ P +
2. TlosacHiTe, axky Gpopmy Hitporeny — mitpatay NO; uu amonitiny NH, — za-
CBOIOIOTH POCIHUHMU.
3. YcTaHOBITE BifmoBigHiCTh MisK hopMysiaMu i Ha3BaMU MiHepaJIbHUX TOOPUB.

Dopmyana Hasea
1. Ca(H,PO,), A ®ochopurie 60POITHO
2. NH,NO, B IIpemnunoirar
3. Ca,(PO,), B ITogsitianii cynepdocdar
4.NH H,PO,, (NH,),HPO, I' Amomnifina cemitpa
5.CaHPO, H,0 I' Amodoc

4. Bu, 3BicHo, 6aunan Hamuc Ha yrnaxkoBIi «OBoui 6e3 HiTpaTiB». A K y IIbOMY
nepexKoHaTucsa?
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5. O0uuciiTh, SKy Macy aMoHii cyabdaTy IoTPiOHO B3SATH, 11100 BHECTU Y I'PYHT
Hirporen macoio 0,5 T Ha oty 1 ra.

6. OGuucnits macoBy yactky Ca(H,PO,),y spasky cynepdocdary, AKIIO B HbO-
my MacoBa yacTika dochop(V) okcuny cranoButb 20 % .
Tpopue 3aBgaHHs. CKJamiTh PO3MOBiAL MPO BUKOPUCTAHHA MiHepaJIbHUX
IoOpUB Ha CBOIY mpucagnOHiN qiIaHIi.

NMPAKTUYHA POBOTA 8
BU3HAYEHHA MIHEPAJBHUX TOBPUB

3aBmanHga. BusHaunTy, ski MiHepaabHi 1oOpHBa MiCTATHCA y IIaKe-
Tax IIiJg HOMepaMMu:

B Bapiaum I. AmoHi# cyabsdar, cynepdocdar, kariiiHa cemiTpa.

B Bapiaum I1. HaTpieBa ceiiTpa, aMOHi XJIopuz, cynepdocdar.

ITix yac BuKoOHaAHHA POOOTH cKopucraiiTecs Tabda. 12 «BusHauenns
MiHepaJabHUX TOOPUB» .

1. CruazmiTe cmouyaTKy IIJTaH PO3B’sA3yBaHHS 3aBAAHHSA y BUTJIAIL
TaOJIMIL:

Pearentu ®Dopmyau MiHepaJIbHUX TOOPUB
(popmysiu, HA3BM) (3a TekcTOM 3aBIAHHS)

2. CKIamiTh piBHAHHSA peaKIliii y MOJIEKYIAPHIiNA, IOBHiM i cKopoueHini
HoHHUX (hopMax.

3. BuKoHalTe eKCIIePpUMEHT 3TiJHO 3 Ha3BaMU KOJOHOK Ta0auiri. Pe-
3yJbTATHU 3aIUIIITE ¥ TaOJIUITIO:

Ne

N 3oBHimHIA | Po3unHHiCcTH His Koaip

. . dopmyna | Hassa
BULJIAL, y BOmi peakTHuBiB | moaym’s pMy

VY KonoHKRY « i peaKTUBIB» 3aNUIIIITh BiATIOBiMHO Taki hopmyam:
H,S0, + Cu (t); BaCl, + CH,COOH; NaOH (t); AgNO,.
4. OopmiTh BigmoBigk: y maxeri Ne 1 ; Ne 2
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MPAKTUYHA POBOTA 9

PO3B’A3YBAHHSA EKCITEPUMEHTAJBHUX 3ATAY
«CITIOJIYKU HITPOTEHY TA ®OCPOPY »

B Bapiaum I (cepedniii pigernbv )

1. oBexiTh AKicHUI cKJIag aMoHi xyopuny. CKIaniTs piBHAHHA BUKOHAHUX
peakIiiii y oBHIil i CKOpOUeHi HoHHUX (hopMax.

2. BusHauTe 3a XapaKTePHUMU PEAKIiAMU, B AKil 3 MPOHYMePOBaHUX IPOOi-
POK MiCTATHCA PO3UMHU CyJIb(haTHOI Ta hochaTHOI KucaoT. CKIATITH PiBHAH-
HS BUKOHAHUX DeaKI[i¥l y MOBHiM i ckopoueHill HoHHUX (opmax. IlosacHITH
pe3yJabTaTU CBOIX CIIOCTEPEIKEHD.

B Bapiaum II (docmamHiil pigeHs )

1. [ToBeniTh AKicCHUI CKJIaJ aMOHiN cyabdaTry Ta amoHi# docdhary. CKIaZITH
PiBHAHHA BUKOHAHUX PEaKIill y IIOBHIil i CKOpoUueHil HOHHUX (hopMax.

2. BusHauTe 3a XapaKTepHUMU PeaKIiAMU, B SKili 3 IPOHYMEPOBaHUX IIPO-
0ipOK MicTATHCA POBYMHM HATPiNl XJopuay, HaTpint dochary i xympym(II)
HiTpaTry. [loscHITE pe3ybTaTi CBOiX cmocTepeskeHb. CKIAAITh PiBHAHHS BU-
KOHaHMUX PeaKIliil y IOBHil i CKOpoueHil HOHHUX (hopMax.

3. MobyabTe KanbIliit ochar TppoMa pisuumMu cmocodbamu. CKIamiTh piBHAH-
HA BUKOHAHHUX PeaKIill y IOBHIil i CKOpOUeHili HOHHUX (popMax i 3aszHauTe
yMOBH iX mepebiry. IToscHIiTH pe3yabTaTi CBOiX CIIOCTEPEKEHb.

B Bapiaum III (8ucokuil piéens )

1. MoBexmiTh AKiCHMII CKJak aMOHill HiTpaTy, dochaTHOI KHUCIOTH i HATPIH
dochary. CkaamiTh PiBHAHHS BUKOHAHUX PeaKIill y MOBHIN i CKOpoOUeHiit
HoHHUX hopMax.

2. BusHauTe Ha OCHOBi XapaKTepHUX PeEaKIliii, B AKOMY 3 IPOHYMEPOBAHUX
TaKeTiB MICTUTBHCA Cinb: Kajiil HiTpaT, HATPi# HiTpaT, aMoHil cyab(arT, Ka-
Jgiti xjgopun. CKIamiTh PiBHAHHA BUKOHAHWX PeaKIlill y MOBHiHM i cKopoue-
Hill loHHUX (popMmax. BuKkoHaliTe eKCIIEDUMEHT i TOACHITH Pe3yJIbTaTH CBOIX
CIIOCTEPEIKEHD.

3. IIpoBeniTh peakiIiii, 3a AKMMU MOYKHA 3MiMCHUTHY TaKi IePeTBOPEHHA:

NaOH — Na,SO, — NaCl — NaNO,

CriamiTh piBHAHHS BUKOHAHUX PeakKIliii y MOBHIN i CKOpoUeHi HoHHUX (op-
Max.3a3HauTe YMOBHU iX mepediry i mosCcHITh pe3yIbTaTH CBOIX CIIOCTEPEKEeHb.
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XIMIYHI ENEMEHTU IVATPYTIN

Ho IVA rpynu nepioguunoi cucremu Hajexxatb Kapoon C, Cuminiit Si,
Tepmamniit Ge, Cragym Sn i ILtrom6ym Pb.

Kap6ou y Burasazai caxki, kaM’ssHOTO i JepeBHOT0 BYTiJIA BifoMuit 3 TJIN-
6okoi naBauHu. Hazea KapOony moxoauTs Bif jiaT. carbo — ByTiJLIA.

. Bepueniyc I. 1. Menpenees i K. Binknep
(1779 — 1848) (1894 p., HimeuunHa)

Cuminiit (Biz j1aT. silex — KpeMiHb, TOOTO KaMiHb, 110 IIiJ Yac ygapy BU-
Kpecae ickpy) Bimkpus mBencpruii ximix M. Bepueiiyce (1825).

I'epmaniii, mepenbauvennii [[. Meungeneesum (1871), BinkpuB HiMenbK Uit
yuenuii K. Biakiep i maspaB Ha uecTs Himeuunnu (1886).

OxoBo i cBuHENH — IIpoCTi peuoBuHU esieMeHTiB Crarymy i IlmromOymy —
pasoM i3 30710TOM, CPibIOM, MiZAT0, 3a/Ii30M 1 PTYTTIO BXOOATE A0 UMCJIA CEMU
MeTaJIiB, BiJOMUX JIIOAWHI 3 TaBHiX-TaBeH.

§ 44. 3aranbHa xapakTepucTmka

YceBimoMmaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
xapaxmepusysamu i nopienoeamu ximiuni exementu IVA rpynu 3a mic-
IeM y IepiognuHil cucTeMi Ta eJIeKTPOHHOIO OYA0BOIO aTOMIB, IX ITOIIIN-
PEHICTH y IPUPO/i;
noscHiosamu 6ionoriuny poss Kapbory ta Cuiritmito.

EaxexTponHa 6ymoBa i BiractuBocti atomiB. Ximiuni entementu IVA rpy-
U € p-eleMeHTaMu. BoOHM MaloTh Ha p-IiApPiBHI 30BHIIIHBOTO PiBHA ABa
HecIlapeHWX eJIEKTPOHU Ta BiJIbHY p-opbiTanb, HA AKY IIig yac 30yIKeHH
aToMa MOJKe IIePeXOANTH PO3MapOBaHUN eJIeKTPOH s-miapiBHsa. Tomy ix Ba-
JEHTHiCTL CTaHOBUTE IV, a cTymneni okucuenud —4, 0, +2, +4.

3i 3pocTaHHIM aTOMHOTO HOMEPA eJIeMeHTiB Iiel rpynu BigOyBaeThCs
3aKOHOMIipHEe 30iJIbINIeHHS PO3MipiB iX aTomiB, 3MEHIIIEHHSA eJeKTpPOHera-
TUBHOCTI i, AK HaCIiJOK, IMOocJaa0/ieHHsa HeMeTaJiUHNX i IIOCUJIeHHs MeTa-
giuaux BiaactuBocTeil (Tabis. 13). Ock womy suiie KapboH € TUmoBUM He-
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MeTaJIiuHUM ejgeMeHToM, y Cuirimito i I'epmaniro 3’aBiaA0ThCA MeTaTiuHi
osumaku, a CramywMm i IlmroMOyM — MeTauu. Y JaHOMY PO3LLIL HOKJIAZHIIIIE
osuatiomumocs jguriie 3 Kapoonom i Cuiritfiem Ta ix criomykamm.

Tabnuuysa 13
3aranbHa xapakTepucTuka ximiuHux enemeHnris IVA rpynn
< ] A M=
=5 |S|E8/E= SC|EE g2 E $Z |5g
o al==2 283 BS|s2x5| ¢k g E E g =
EE |Z|EE|RE|£E| 25 58| ¢ ES &S
oy h
M o < /M % s | A E MR35 cg < é =
3
Kap6ouC | 2| 6 12 |0,077|2,50 | 2s22p? | I, IIL, IV | +4,+2,0,-4 | A
CuminiznSi [ 3| 14 | 28 [0,135|1,74 | 3s?3p? | IL, IV |+4,+2,0,-4 %
Tepmaniit Ge | 4 | 32 73 10,139 2,02 | 4s%4p? II, IV +4, +2 =
CramymSn | 5| 50 | 119 0,158 1,72 | 5s?5p? | II,IV +4, +2 g
IInrom6ym Pb | 6 | 82 | 207 | 0,175 | 1,55 | 6s%6p? | II,IV +4, +2 é’

Ax emementu IVA rpynu Kapbou i Cuiiniii MaioTh Ha 30BHIIIIHHOMY
eHepreTUYHOMY PiBHI HE30yIKeHOT0 aToMa YOTUPU BAJeHTHUX €JIEKTPOHU
Ta OAHY BiTbHY opbiTaiss i HamexKaTh 1o p-eixeMmenTiB. Korgiryparia ix Ba-
JIEHTHUX €JIEKTPOHIB B OCHOBHOMY cTaHi ns’np?:

ns

np
(1] [ ] ]

3aBAsAKN ABOM HeCIapeHUM eJIEKTPOHAM IX aTOMU MOXKYTH YTBOPIOBATH
IBa KOBaJIeHTHI 3B’ A3KMU 1 BuaABaATH BajgeHTHicTh II (CS, SiO). Ane Kap6om, Ha
Biaminy Bix Cuiiiiifo, B IeAKNX CIIOJYKaX 3HATHUN YTBOPIOBATH TPETill KOBa-
JIEHTHU 3B’ 130K 34 JOHOPHO-AKIEIITOPHIM MeXaHidMoM, HaJaBIIIH Iapi eIeK-
TpoHiB aroma Okcureny y moseky.Jti CO BiibHY opbiTans aroma Kap6omy:

)
C=0:—-:C=0:

Or:xe, 3a KinbKicTio yTBOopeHUX 3B’ A3KiB Kapb6on y CO TpuBajeHTHU’I, a
Cuninifi y SiO — gBoBasenTHui. CTyniHb OKHMCHEHHS 000X eJIeMEeHTIiB y ITUX
OKcHIaxX ogHAKOBa ¥ gopiBHIOE +2.

IIpu mepexoai aToMiB y 30y I:KeHUI CTaH YKCJIO HeCIAPEHUX eJIeKTPOHIB
30iBIIyETHCS 10 YOTUPHOX:

ns

np
[t] [r]1]1]

ITe 3ymoBaioe 3gatuicTs Kapbony i Cuiinito yrBoproBaTH Y0TUPU KOBa-
JIEHTHi 3B’ A3KU 1 BUABJIATHU BUITY BaJieHTHicTh [V i cTyneHi okucHeHHA +4
3 exqexkTpoHeraruBHimumu enementamu (CO,, Si0,) ra —4 3 eremenTamu,
mewn1n enekrponerarusaumu (CH,, SiH).
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30ym:xeHuii cran atroMis i BasmenTHicTh IV paa Kapbouy ta Cuiimiio e
HalxapakTepHiImmuMu. B opramiyHux coosiyKax cTyninb okucHeHHA Kapbo-
HY MOKe 3MiHoBaTucs Big —4 mo +4, HAaIIpuKJIam:

-4 -3 -2 -1 0 +2 +3 +4
CH,, CH, CH, CH, CH/(Cl, CHCL, CCL-CH,, CCI,.

YHikaabHOI ocobauBicTio KapOoHy € 3maTHiCTE I0T0 aTOMIB CIIOJTyYaTH-
cs OOWH 3 ONHUM I YTBOPIOBATH KapOOHOBI JJaHITIOTH Pi3HUX TUIIIB: JiHIiNHI,
posrany:keHi, muKJaiuHi. CaMe i€ BJIACTUBICTIO MOACHIOETHCA BUHATKOBA
poas KapboHuy B icHYBaHHI :KUTTSA Ha 3eMJIi.

Bumi okcunu Kap6ony i Curiniro tuny EO, € KucroTHuMu, Bigmosigui
im rizporkcuau H EO, — kucnoru. Jlerka cnonyka KapGony 3 I'inporenom —
meran CH, e criiikoro opraniunoro cnonykorn. Cunan SiH, — masocTriikmii i
caMosaliMaeThCsA Ha MOBiTpi. MeTaH i cuaaH, Ha BigMiny Big momiOHMX cIIo-
ayk exemenTiB VIIA — VA rpy1m, He BUSBIAIOTh aHi KMCJIOTHUX, aHi OCHOB-
HUX BJacTuBocTeill. Ile mosAcHIOETHCA HU3BKOIO MOJIAPHicTIO 3B’ A3KiB C—H
i Si—H yHacaimok 61u3bKUX 3a 3HAUEHHAM eJIeKTPOHEeraTUBHOCTE aTOMiB
Kap6ony, Curirniro i T'igporeny.

Or:xe, Kap6on i Cuiilliii € HeMeTaIiuHNME eJIeMeHTaMu, ajie IIOPiBHAHO
3 HeMeTadiuaumu eaemMenTamMu VIIA — VA rpymn BUSBIAIOTE O3HAKU HEMe-
TAJIIYHOCTi MEHIIIOI0 MipoIo.

IommupenicTs y mpupoxai. Kap6oH € moMIupeHUM y IPUPOLIL eJIeMeHTOM i
TPAILIAETHCA Y BUTJIALL IIPOCTUX peuoBUH (rpadiT, aimas, ByTrijiasa) i Heop-
TaHivYHMX Ta OPraHivHUX CIOJYK. Byrjeis — rojioBHA CKJIam0Ba KaM SHOTO
i 6yporo Byrinas, Topdy.

B Vkpaini € s3Hauni nokaagu 6yporo Byriiad ([[HimpomeTpoBChKUI BY-
rirbHU Gaceiin), kKaM’ AHOTO Byrijuia i antpanutry ([JoHenbKuit i Kpuso-
pisbKUil ByrisbHi Oaceiinm).

OcHoBy MmiHepasiB cTaHOBAATH KapboHatu: Kambuut CaCO, (Banusak,
mMapmyp, Kpeiiga), maraesut MgCO,, nonomit MgCO, - CaCO,, noram K,CO,,
maznaxir (CuOH),CO, (man. 68). 3 kapbonaris Kamnsiito i Maruito ckiaza-
IOThCA KOpaJu, Iepjn i MaHIUPU HANOPOCTIiuX. ¥ MOBiTPi B HeBeIUKil
KinbKocti € Byraexkucauii ras (0,03 % sa 06’emoM), y IPUPOAHiil BOAL PO3-
yuHeHi KucJi comi — rigporenkapoouaru Kainbirito Ta Marsizo.

Cuniriil 3a MOIIMPEHHAM y 3eMHil Kopi (aTromHa yacTra 28 % ) mocizae apy-
re micie micasgs OxkcureHy W TpamaseThbes Juie B JiTocdepi S3emii y BUTIISAIL
cuniii(IV) okeuny SiO, i cunikaris. Ha ix wacTky npunajae monaj 3/4 macu
nnaneru. Kpucraniuauii SiO, (KBapi) € OCHOBHOIO CKJIa[0BOIO TPAHITIB, MiCKO-
BUKiB, MOPCHKOI'0 HiCKY, a TAKOXK YTBOPIOE PisHOMAHITHI MiHepaau: TripChbKuUi
KPHUIITAJIb, araT, aMeTUCT, OHiKC, XaaIeqoH, SIIMa, omaJ Toiro (mai. 69, I — 7).

Cunikaru, nmepesakuo Kamiro, Harpiro, Kanbpiito, Maruiro, Asrrominiro,
€ OCHOBOIO TIipPChKUX IIOPiJ, IO CKJIAAAIOTHCA 3 PiISHOMAHITHUX MiHepaJiB:
nosasosoro mnaty (K,0 - ALO, - 6Si0,), rmuau (ALO, - 28i0, - 2H,0), ciaroau
(cmnikaru Kaniro, Anmrominiro, Marni), Taneky (3MgO - 4Si0, - H,0), as6e-
cTy («ripceKuit 1boH», 3MgO - 2Si0, - 2H,0) ra in. (maxn. 69, 8§ — 10).
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Man. 68. MpupopgHi
cnonyku Kap6oHy:

a — Mapmyp;
6 — marHesur;
8 — [OJIOMIT;

2 — noTaL;
r'— Manaxit
4 r
1 2 3 4
5 6 7 8

Man. 69. MiHepanu SiO,: T — arar;
2 — aMeTuCT; 3 — KBapu; 4 — ripcbKumn
Kpuwtanb; 5 — onan; 6 — xanuenoHx;
7 — Awma.

MiHepanu cunikarTis:
8 — asbecT; 9 — cnoga; 10 — Tonas
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JIABOPATOPHUIN OOCNIA
O3HAVIOMJIEHHS 31 3PASKAMU MIHEPAJIIB

PosrnsaubTe BumaHi BaM 3pasKu IPUPOTHUX MiHmepasiB Kapbomy Ta
Cuimniro. 3BepHiTH yBary Ha 30BHIimIHi Buraan. [lepeBipTe iX TBepAiCcTh.
CrocTepe)xeHHs 3alUIIiTh Y TaOJIUITIO.

Biosoriuna poas. Kap6on — XUTTEBO BaXKJIWBUU MaKpPOEJEMEHT Opra-
Hi3My JroguH", BMicT axoro gocsrae 21 % (15 kr ma 70 xr macu Tijia) i cra-
HOBUTH 2/3 Macu M’a3iB i 1/3 Macu KicTKOBOI TKAHWUHU, BXOIUTH IO CKJIATY
0inKiB, HYKJIEeIHOBUX KMCJOT, *KMpPiB, BYIJIEBOAiB, (pepMeHTiB, BiTaMmiHiB,
TOPMOHIB Ta MiHepambHUX coJeii. IloTparise B opramism JIOIMHN Pa3oM 3
NUTHOIO Bozowo (y BUraAzl rinporenkapbonat-ionis HCO,) i xapuoBumu mpo-
IyKTaMu. AHTPOIIOTEHHUMH M:KepeslaMu Haaxom:KeHHsa KapOoHy B JOBKiLIA
€ aepososii (CyMmiliri rasiB Ta YaCTUHOK TBEPAUX PEUOBUH), IO MIiCTATL KpiM
caxci (piOHI YaCTUHKY BYTiJLIA) YagHUH i ByryieKucanii rasu. Yepes opranu
IVNXAHHA cayka IMOTPAILJIAE B OPTaHi3M JIIOAWHHY i CITPUYNHSIE XBOPOOU BEPXHiX
IUXaJbHUX MLIAXiB, IKi MOKYTH CIIPOBOKYBATH 3aXBOPIOBAHHS Ha TYOEPKY-
JIb03, OHKOJIOTiUHi Ta iH. ¥ pasi IMOoCTiMHOro KOHTAaKTy MIKipH JIOAWHU i3 ca-
JKel0 MOJKJIMBUY PO3BUTOK INMTKipHUX XBOopoO. Hafiuacrilie BOHM BUHUKAIOTh
y mIaxrapis, poOiTHMKIB KOKCOXiMiUHMX BUPOOHUIITB Ta IIYKPOBUX 3aBOIiB.

Cuniyiii HaJIEKUTH 10 MiKpoejaeMeHTiB oprauiamy jgoauuu (2,1 rua 70 Kr
MAacH TiJia JIOAUHU) i MiCTUTBCS B KPOBi, TiM(paTUUHUX BY3JIaX, KPUIITATUKY
OKa, M’s3ax ILIYHKA, TiAIIIYHKOBI# 3ay103i, KicTKOBi# TkaHuHi, 3ydax. [lo-
6oBe HagxomKeHHa Cuiriiiio 3 IKeio CTAaHOBUTE 3,5 MT, a 3 HOBITPAM — 0JIM3b-
Ko 15 mr. BogHouac gesdki #oro cmonyKu 3ry0HO ifOTh HA OpPraHisaM JIIOAU-
Hu. Hatine6esneunimmum € azdect, AKUH CIPUUNHAE 3aXBOPIOBAHHSA MIKipH,
Jereub (a3decros). HarpomamxeHHA B OpPraHis3Mi JIOAUHY TUJIY KPeMHe3eMy
SiO, BUKIMKae 3aXBOPIOBAHHA HA CUJIIKO3 (YPasKeHHA NUXaJbHUX OPTaHiB), a
TaKO0K YTBOPEHHA KaMeHiB Yy HUpPKaXx, MiAIIyHKOBIii 3aJ103i.

! Koporko npo ronosne

C Ho IVA rpynu ximiuaux esnemeHnTiB Hajmexxatb Kapoou C, Cuiiit
Si, 'epmawiit Ge, Cramym Sn i Ilaromoym Pb. Kap6on — TumoBuii He-
mertaa, I'epmaniii, Cragym i Il1roMOyM — MeTaau i BUABIAIOTH Me-
ramiuHi BaacTupocTi. KoH(irypaiia BaleHTHNX eJIeKTPOHIB nsinp?.
XapakTepHa BajdeHTHiCcT: Kapoony i Cuiimiro B cmonykax IV, HaliBu-
II1a CTYIIiHbL OKNCHEeHHA +4, HantHmxYa —4.

Kap6on — 11e ocHOBa BCHOTO KMBOTO Ha 3eMJIi, TPAILJIAETHCA AK Y
BUTJIAII IPOCTUX, TaK i CKIIAAHUX OPraHiuYHUX Ta HEOPraHIUYHUX Pedo-
BuH. Cuniyiil € 0ocHOBOIO JiToc(hepu 3eMJIi, 3a MOITUPEHHAM IMOCizae
Ipyre micie micias OKcUreny. ¥ IpuPOAi TPAIIAETHCS JUIIIE Y BUTJISA-
i cmminizi(IV) okcupgy i cumikaris.

Kapbon — KUTTEBO Ba'KJIUBUII Makpoenemenm, a Cummimiii —
MiKpoeeMmenm Opra’HisaMy JIIOAUHU.
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¢) Kourponshi 3asnanns

® 1. Enemenr, axuii Mae a) HaiOiIemuil pagiyc aTroma; 6) Haibigblre 3HaUeH-
HS eJIeKTPOHEeraTHWBHOCTI; B) HauOijbIlle PO3MOBCIOMKEHHA Y JiTocdepi;
r) nepenodauenuii [1. I. MengenreeBum, — 11e
A Cunimiit; B ILmrom6ym; I Kap6om.
b T'epmaniii; I' Cranywm;

2. Koudiryparis BajJeHTHHUX eJIeKTPOHIB aTomiB eaemeHTiB IVA rpymnu B
OCHOBHOMY CTaHi
A ns?np®; B ns’np?; B ns?np?; T ns?np*.

3. Busuaure crymneni okucuenua Kapbony i Curirtito B criosykax:

SiH,; Mg,Si; SiF,; Na,CO,; CH,; C,H,.

4. O6uucaites Bmict Kapbony i Cuiimniro y BiracHoMy opraHiami, CKOpHUCTaB-
IIUCh JaHUMU B naparpadi IIpo ix BMicT B opraHisMmi JIIOLUHN.

5. BwmicT caki (Byrieip) y BimmpaiboBaHUX ra3dax aBTOTPAHCIIOPTY CTAHOBUTH
61u3bpK0 0,04 r/M3. IX BIMXaHHS TPUSBOAUTD [0 3aXBOPIOBAHHSA BEPXHIX AU-
XaJbHUX NLIAXIB i JererniB. O6umciaiTh KimbKicTs aTomiB Kap6ony, 1110 10-
TPaIJIAIOTh B OPTaHi3M macaKupiB, AKi «IPOIYyCTHJIN» KPi3b CBOI JiereHi
200 71 3a0pPyIHEHOTO CaXKeio MOBiTPA.

6. ITo ckaany asbecTy BXOAUTH CiJib MarHiii MeTacujikaT, SKa BUKJIUKAE a3-
6ecTo3 JereHb. BusHauTe (hOpPMYJIy CIIONYKYU, B AKill CIIiBBiMHOIIIEHHS Macu
Maruiro, Cuiiniro Ta OKCUreHy CTAHOBUTD BiAmoBigHO 6 : 7 : 12,

Temu nmpoekTis. Jlereuau cBiTy minepanis. Kameni-mokposureni. KyasTyp-
Ha MiHHicTh MiHepaaiB Kapbouy Ta Cumiriio.

§ 45. MpocTi peuoBnHn Kap6oHy. Agcopbuin

YceBimomaeHHA 3MicTy 1IboT0 ITaparpada ae 3Mory:
xapaxmepuidysamu i nopieéHrweamu ajaoTponHi Bumosaminu Kapbony ta
BYyIJIelleBi MaTepianu, iX 3aCTOCyBaHHH;
noscHo8amu CyTh amcopoItii, oyinweamu ii mpakKTHUUHe 3HAUEHH.

Anorponisi Kapoony. Kapbon — egunuii enement IVA rpynu mepio-
IUYHOI CHCTEMH, IO TPAILIAETLCA Y IPUPOLL ¥ BUMIALL KiJIBKOX IPOCTUX
PEUYOBUH — AJL0MpPONi6, 3arajbHa XiMiuHa Ha3dBa AKUX — BYTJIEIlb, a BJaC-
Hi HasBuU — aamas, zpagim, KapOin, Qyrepen toiro. 1li mpocTi peuoBUHU
€ pisHUMU (popMaMu iCHyBaHHSA OJHOTO i TOrO caMOT0 XiMiUHOTO ejieMeHTa
Kap6ony, 1110 pisHATHCA MiK cO60I0 CTPYKTYPOIO KPUCTAJIB.

Anma3 (Big rpen. adamas — HeIIOXUTHUI, TBepAUil) — KpPUCTATIYHA
Tyromnaska pedosuna (¢, = 4000 °C 3a Tucky 100 atm), KpuxKa, ajue Hall-
TBepAillia cepel IPUPOSHUX peuoBuH (MaJj. 70, a). 3a MIKaJI0I0 TBEPAOCTi
ajmMas oIiHeThcsa HanBuium 6amrom — 10, v 1000 pasis Teepaimuii 3a
kBapn SiO,. [I[pakTMYHO HEe TPOBOJUTH €JEKTPUYHUN CTPYM, TOOTO € mi-
eleKkTpukoM. Kpucranu mepeBaskHo 6e36apBHi, mposopi. IllaigoBaui Ta
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a 6 8 2

Man. 70. Anmas: a — Kpuctan; 6 — fliamaHT; 8 — KpuUCTaniyHa rpaTtka; 2 — WTYyYHi Kpuctanu

orpaHeHi KpucTaju ajiMaldy — JiaMaHTU — Ile KOIITOBHIi I0BeJslipHiI nmpu-
Kpacu (mau. 70, 0).

YHiKaJbHI BJIaCTUBOCTI ajiMa3y 3yMOBJIeHi fioro 6yn0oBoi0. Bin mae aTom-
HY KPHUCTaJiuHy I'PaTKy, B AKili aromu Kap6oHy posmileHi Ha omHaKOBil
BificTaHi OAMH Bi OJHOTO y BepIIMHAX TeTpaeapa i crmoJyueHi Mik cob6oro
MIiITHUMHY KOBaJIeHTHUMU 3B’ A3kamu (Mmaj. 70, 8).

Y npupozi anmasu TpanaA0TECA PiAKO. ¥ BUTJIALL MNraHTChbKUX «TPY-
0OK» BOHU MiCTAThCA B AeAKUX BYJKaHiUHUX mopogax. Haibimbiri po-
moBuiia anmasiB y IliBgmenuitt Adgpuni, ITlisgenniit Amepuri (Bpasunis)
ta Pocii. [Ilopiurwuii cBiTOBUIT BUAOOYTOK iX cTaHOBUTH 0J13bKO 300 K.
OcranHiM yacoM ajamasu Imovajau JoOyBaTHU IITYYHO 3 rpadirTy 3a my:xe
BUCOKHUX TeMIepaTyp i TuckiB. Ik mpaBuo, yTBOPIOIOTHCA APiOHI Kpu-
cranu Macoo 10 0,2 r (Maiu. 70, 2). Ix 3acTOCOBYIOTH AJI BUTOTOBJIEHHA
pisasibHOTO iHCTPYMEHTY, K OIOPY AJA IMiAIMUIITHUKIB, & TAKOXXK Y BUMi-
PIOBAJIbHUX HNPUJIATAX.

3aBAsaKU CBOIll HAA3BUUANHIN TBePAOCTi aamMasu
IIIUPOKO 3aCTOCOBYIOThCA B OYPUIBLHUX YCTAHOBKAX,
I 00poOKY TBEPAMX MeTaJIiB Ta iX CILIaBiB, y 10Be-
JipHil cripaBi.

Anmasu Bizomi 3 gaBEMHEE. X Macy mie 3a yaciB PuMcpkoi immepii
BuMmipioBasu kapatamu (1 kapar = 0,2 r). Kapar — e Touna maca Haciu-
Hs Pi’KKOBOrO aepesa, 110 pocte B Apasiiicbkiit mycresi. Maca itoro Ha-
CiHMH 3aBJK/IU IMOCTiliHA, TOMY IOBEJIipU 3aCTOCOBYBAJIU IX AK Mipy AJs
BU3HAUYEHHS Macy SOPOTOI[IHHOTO KaMiHHs.

Haii6inpmmii i HaliBimomimmuii cepen anmasiB — anmas «Kymrinan»,
akuit sHavnu y 1905 p. y Ilisgennit Agpuni. [lo orpaHioBaHHA HOr0
maca 6ysa 3106 kaparis, To6To 621,2 r. ITig uac 06poOKU aaMas pO3KOJIO-
su i BuroroBuiu 105 giamauTis. Haitbinbinuii cepe HUX HasBaau «3ipKa
Adpuxn». Bir mae ¢popmy xkpamnii, 74 rpani it macy 530 xkaparis. Huni
30epiraernca B moHKOHCHEKOMY Tayepi (mas. 71).

Man. 71. 3ipka I'pa¢gpim — 1e KpucTajJdiuHa TyromJjaBKa pe-
A(I)pI/IKI/I»yCKineTpi YOBHHA (trm = 3800 o(3), JKHUPHa Ha OOTHUK, CipO-
AHMNINCbKMX KOporniB ro abo YOPHOTO KOJIBOPY 3 MeTaJiuHUM OJIMCKOM
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(mamn. 72, a). Ha nmporuBary
anmaszy rpadit M aKMii: 3a
TBEPIiCTIO IOCTYIIAETHCA
HaBiTh manepy. Ha Bigwmi-
HYy Bim Oinbmocti Hemera-
JiB rpadiT € OpOBiZHUKOM
€JIEKTPUYHOTO CTPYMY.

3a BeaWKOTO  30iJb-
IMeHHA MOKHa mnobauuTu, a 6
mo rpadir cKIafAETHCA 3 Man. 72.TpadiT (a) i oro KpucraniuHa
OKpeMHX JIYCOUOK. JIKIIo rpatka (6)
npoBecTUu rpaiToBUM OJIiB-
1eM IO IIalepy, TO YaCTHUHAa JIYCOUOK 3aJUINAETLCA Ha HbOMY, YTBOPIOIO-
um caix. Tomy caoBo «rpadiT» i moxoauTs Bif rpelr. epago — nuiny. Ha
BigMiHy Bim ammagdy rpa@iT Mae ImapyBaTy CTPYKTYPY aTOMHOI I'DATKHU:
aromu KapOoHy po3MimiyioThbes HIapaMu, BifcTaHb MiK SKHUMU 3HAUHO
OisbIma, HisK MisK aToMaMu B ofHOMY IIapi (maiu. 72, 6). ExekTponu, 1o
3B’ S3YIOTH IIapu, YTBOPIOIOTH EANHY €JeKTPOHHY XMapy, AK IIe BigOyBa-
eTbcA B MeTasax. CamMe UM IMOSCHIOIOTHCSA eJIEKTPOIPOBiAHiCTE rpadiTy,
oro MmerasgiuHuMil OJUCK.

Axicunii ckaan rpadirty i arMasy ofHAKOBUIL: IIPYU CHAJIIOBAHHI 000X pe-
YOBUH YTBOPIOEThCA TiMbKU Byrjekucauii ras CO,. 3a cTaHIapTHUX YMOB
HaMO1IBII CTiliKOI0 (pOopMOIO ByTJIEIIO € rpadiT. 3a IeBHUX YMOB ajIMas IIe-
peTBOPIOETHCA Ha rpadiT, a rpadit — Ha aamas.

I'padiT TpanisgeTbca y IPUPOJi yacTille, Hisk aiMas. ¥ BeJIUKUX KiJb-
KOCTSX MOro JoOyBAalOTh MITYYHO — HarpiBaHHAM KOKCY a00 aHTPAIIUTY B
cIelliaJbHUX €JeKTPUUYHUX Heuax 3a Temnepatypu maii:ke 3000 °C i migBu-
ITeHOoTo0 TUCKY 0e3 mocTymy noBitpsa. IITyunuii rpadiT Mae BUCOKY YUCTOTY
iM’aKicTb.

I'pagiT 3acToCcOBYy€EThCS IJIsI BUTOTOBJIEHHS €JEKTPOIiB, rpudesiB aisa
OJIiBIIiB, y mOAPiOHEHOMY cTaHi #10T0 JOOABIAAIOTH A0 CKJIATy hapod, y cyMirmi
3 MiHepaJbHOIO 0JIi€}0 BUKOPUCTOBYIOTH AK MAaCTHJIO AJIA MaIlIuH. 3aBIIKU
BUCOKIil KapOTPUBKOCTI 3 HbOT'O BUT'OTOBJAIOTH TUTJIi, JUBApPHiI popmMu, a
3JaTHICTH rpa()iTy CIOBIJIBHIOBATH 1 IMOTJIMHATH HEHMTPOHU 3aCTOCOBYETHCSA
B aTOMHUX peaKTopax.

Kap6in 3a cBOIMH BJacTUBOCTAMY IOAiIOHMI mo rpadity ¥ imoxi
TpanJseThCA B HbOMY yV BUTJIAAL NpokuaKkiB. Ha Bigminy Big anmasy i
rpadgiTy xap06iH cKJIamzaeThCcA 3 JOBIUX JIAaHITIOTIB aTromiB Kap6ony, cmo-
aydeHuX MixK coboio moaBittmumu (=C=C=C=C=) abo oguHaApHUMU
i morpitiaumu 3B’ as3kamMu (—C=C—C=C—C=C—). lle yopuuii npio6-
HOKPHCTAJiYHUUA TOPOINOK, HamiBnpoBiguuk. Ilinm miero cBiTia #ioro
€JIEKTPOIPOBiAHICTE 3pocTae, ToMy KapOiH 3aCTOCOBYIOTH y (hoToee-
MeHTax.
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Dynepenu — 1€ TBEPAi KpucCTa-
JiYHi peYoOBUHUM, MOJEKYJIU HAKUX
MaloTh (popmy chepu abo ermimcoiza i
moObymgoBaHi 3 m’saTHU- ab0 IIIECTHUKYT-
HukiB Kap6ory (man. 73, a). Bouu
HaraayoThb chepuuHi KOHCTPYKIIiI Bi-
IOMOTO aMePUKAHCBKOTO apXiTeKTo-
pa XX ct. B. ®yanepa, iMm’am SKoro
HasBaHi (Maa. 73, 6). YTBOPIOIOTHCA
dpyaepeHu 3 rpadiTy, AKIIO MiK rpa-
diToBUMU eJIeKTPOJAAMH TIPOIIYCTH-
™ ejJeKkTpuuny ayry. Caxka, mooyrta

a TaKUM YUHOM, MicTuTbhb 10 44 % @y-
nepenis, B ocuosaomy C. i C Ilo-
CHiMKeHHs ITOoKasajid, IM0 IIepCleK-
TUBHUM € 3acTOoCyBaHHsS (yJiepeHiB
AK HAIIIPOBIZHWKIB, y Ja3epHHUX
yCTaHOBKAaX, HAHOTEXHOJIOTii, i
IToOyBaHHS IMITYYHUX aIMasiB.

Byraenesi marepianu. Agcopoirisa.
Jlo ByrieleBux mMaTepiasiB HajgexaThb
KOKC, IepeBHe BYTLILISA, TeXHIUHUN
ByrJenb (caska) Ta in. Bouu He € ca-
MOCTIiHHMMEN  aJOTPOOHUMM  BUIO-
avminamu Kap6Gony, 60 KpucramgiuHa

6 CTPYKTypa ix Taka cama, K rpadiry,

Man. 73. ®@ynepen C_ (a); ajle KPHUCTaJN PO3MiIIeHi 6Q§nauHo.
6iocdepa b. Dynnepa y MoHpeani, Y npuponi He TpaniasaTheA. Ix omgep-
KaHapa (6) MKYIOTh IITYYHO 3 IPUPOJHUX CIOTIYK

Kap6ony.

Casca yTBOPIOETHCA IIPU HEIIOBHOMY 3TOPAHHI opraHiuHmx cmoayk. Lle
YOPHUH, KUPHUN HA JOTHUK HOPOIIOK. Caky BUKOPHCTOBYIOTH IIiJl UacC BU-
TOTOBJEHHA I'yMHU, caMe TOMY I'yMa YOpHOT0 KoJIbopy. BMicT caski migBuIiye
MIiIIHiCTHL TYMOBUX BUPOOiB i mMOmOB:KYe TepMiH ix Bukopucranua. Caka
BXOJHUTH 0 CKJIAAy APYKapCchKoi (papbdu, KomiroBadbHOTO mamepy. IIpo me-
OesneuHicThb caski Hrmaocs y § 44.

Kokxc BUTOTOBJIAIOTH 3 KaM’ AHOTO ab0o Oyporo BYrijjis Ha KOKCOXi-
MiuHNX IigIpHeMcTBax. ¥ KOKCOBUX IeUuax IIPU TePMiuHiil o6pobiri 6es
IOOCTYNYy HMOBiTPS BYTiJIJIA HIEPETBOPIOETHCA Ha KOKC — YOPHY Macy BYT-
senio. loro 3acTOCOBYIOTH y MeTaNyprii K maauBo i 4 BiZHOBIEHHSA
MeTaJIiB 3 Py/I.

epeene 6yzinna € mpoAyKTOM HarpiBanHA 6e3 JOCTymy IOBiTpA me-
peBuHUu. lleit mpoiec HA3UBAIOTL CYX0I NepezoHKow AepeBuHU. llepeBHe
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BYTijlig — TBepja IOpuCTa Maca, IIo
Ma€ CTPYKTYpPY BuxigHoi nepesunu. Ilpu
00pOo0IIi BOASHOIO Mapoi0 IOPH i KaHaIn
BYTLJIIA OUHMINYIOTHCA BiJl caki Ta 3oiu,
3aBIAKYU YOMY 3HAYHO 3POCTA€ HOTO II0-
BepxHsa — 10 400 m? Ha 1 r. Take Byrinnia
Ha3WBaIlOTh aKmueoganum. B ouumnieni
TaKUM YMHOM IIOPM i KaHAJU JepPeBHOTO
BYTLIIA MOKYTD IOTPAILIATH 1 YTPUMY-
BaTHCSI B HUX MOJIEKYJHW TasiB, po3um-
HEHUX PEUYOBUH, MPUUOMY UMM OiJabIIa
MOJIIpHA Maca PeUYOBUHM, TUM OiJIbIIe ii
MIOTJIMHAETHCS.

SBuie morauHaHHA OAHiel pe-
YOBUHU ITOBEPXHEI0 iHIMOI peuo-
BUHU Ha3WBAETHCS aacopoIri€ero.
PeuoBuna, aka 3maTrHa ajcop-
OyBaTH Ha CBOili MOBepXHi iHmIi
PeYoBMHU, HASUBAETHCA aJaCOP-
0eHTOM.

BukopucranHsa nepeBHOTO M aKTHUBO-
BaHOTO BYTiJIJIA 3aCHOBAaHO Ha 1X 34aT-
HoCTi mo amcopOiii (man. 74). Yepes 11e
aKTHWBOBaHE BYTiJJIA HIIMPOKO 3aCTOCO-
BYIOTh Y Xap4OBili ITPOMUCJIOBOCTI I
OUMITIeHHA CITUPTY BiJl CHBYIITHUX MaceJ,
IIYKPOBOTO cUpONy — Bix 3abapBieHUX
PEYOBUH, Yy IPOTUTA3aX.

Ilepiuit mpoturas suuaiimos 1915 p.
pociticbkuii yuenuii M. . SemiHCHLKUIA.
Biu ck1agaeThes 3 TyMOBOI MacKu i KOpoo-
KM 3 aKTUBOBAaHUM ByrizaMm (Maja. 75).
IloBiTpa, AKMM muUxae JOAMHA, IPOXO-
IUTh KPish Iap aKTMBOBAHOI'O BYTiJLIA,
AKe OUUIITyE MOro Bil OTPYHHUX JOMIIIIOK.
3a TaKMM DPUHITUIIOM IPAIIOI0TEL OOy TO-
Bl oumnIIryBaui BOaM.

TabaeTK aKTUBOBAHOTO BYTiJJjad 3a-
CTOCOBYIOTH IPU OTPYeHHAX. OmHAK Bap-
TO 3HATH, IO TPUBAJE X BUKOPUCTAHHSA
IPU3BOAUTE M0 30iIHEeHHSA OpraHisMy Ha
BiTaMiHM, OiTKHU, KUPH.

Man. 74. Apcopbuia 6apBHMKa

Man. 75. Npoturas

M. [. 3eniHcbKnn
(1861 — 1953)
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' KopoTko mpo rorosune

® Hewmeramiunuii eremeHT KapOoH yTBOPIOE KilbKa IIPOCTUX PEUO-

BUH, iCHYIOUHNX y IIPUPOIi, IO € HOT0 AJLOMPONHUMU BUOO3MIHAMU
(anmagz, rpadirt, KapbiH, QyaepeH), a TaKOXK 8yzneuesi mamepianu
(camxa, KOKC, IepeBHe BYT1JJIA), SKi 0IepKYIOTh MITYYHO 3 ITPUPOTHUX
cunoayk KapoOony.

Anmas3 Mae aTOMHY KPHUCTAJNIUYHY I'DATKy TeTpaeapudyHOoi (hopMu;
TYTOILJIaBKUM, HAWTBEPAININI cepel NPUPOAHUX PEUYOBUH, IieJeK-
TPUK. 3aCTOCOBYETHCA B PiBaJbHUX i NLIi()yBAIbHUX iHCTPYMEHTAaX,
JIJIST BUTOTOBJIEHHSA IOBEJIIDHUX BUPOOiB.

I'pagim mae aTOMHY KpUCTAJIYHY I'DATKy IIapyBaToi opmu; Ty-
TOILJIaBKUIi, €JIeKTPOIIPOBiTHUM, M’ AKUI. 3aCTOCYETHCA SK MaTepia
IJIs BUTOTOBJIEHHS €JIeKTPOAiB, IrpuesIiB AJIs OJiBIIiB, (hapbd, MacTHI,
B ATOMHIl € HePreTHILi.

Kapbin — TBepla pevuoBUHA, IO CKJIANAETHCA 3 JOBTUX JIAHITIOTIB
aromiB Kap6oHy, crmoayueHNX MOABIAHUMY a00 OAMHAPHUMU i IIOTPiii-
HuMM 3B’ A3KaMu. HamiBIpoBigHUK. 3aCTOCOBYETHCA ¥ (DOTOEIEMEHTaX .

Dynepen — Iie TBEPAA PEUOBUHA 3 ATOMHOIO KPUCTAJIYHOIO I'DAT-
Koo cepuuHoi abo emimcoigHol (opMIM; BUSABIIAE HAAIPOBiAHI Bja-
cTuBOCTi. IlepcIeKTUBHUM € BUKOPUCTAHHA B HAHOTEXHOJIOTI1.

ByriueneBi maTepianiu MaOTh KPUCTAJIIYHY I'PATKY rpadiTy HEyIIo-
pAnKoBaHOI OymoBu. [JepesHe Ta no0OyTe 3 HHOTO AKMUBOBAHE 8Y2ilas
3maTHi 10 amcopObIrii, ToOTO MOTJIMHAHHS CBOEIO IIOBEPXHEIO iHIITUX pe-
yoBuH. Ile 3HaX0AUTH 3aCTOCYBaHHA B XapuoBili IIPOMMCJIIOBOCTi, Me-
nunuHi. Caxca BUKOPUCTOBYETHCA Y BUPOOHUIITBI I'yMu, IPYKapCchKoi
(apbu, KOIif0BaJIbHOTO ITAIEPY, & KOKC — Y MeTaJayprii.

Haa ponurauBux. [IpuabatiTe B anrerii TabJeTKM aKTUBOBAHOTO BY-
rijis i BUKOHaMTe 38 HUMU fgociaigu. IIpuroryiiTe po3unHu, OAABIIN 0
BOJIM KiJIbKa Kpamejb HOAHOI HACTONKM a00 «3eJIeHKU» , IKUMHU 00p0o0I-
IOTh paHu, a00 METUJIEHOBOTO CHUHBOTO («CHMHBKW») AJIS HiJCMHIOBAHHSA
O0inusuum. ITomicTiTs y po3umH TabIeTKy aK TUBOBAHOTO ByTijaa. learuit
yac CTPyIIyiTe po3unH. SIK 3MiHIOETHCA KoJip posunny? Harpifite pos-
yuH 00 KulinHsg. [ToscHiTh, 1110 crmocTepiraere.

¢) KourpoasHi 3aBnanns
® 1. VcraHoBiTH BigmoBimHiCTH Misk asoTpomHOI0 BumosmiHolo KapGomy Ta ii

0y IOBOIO.

Anomponna 8udo3mina Bydosa

A Anmas 1 Jlimiitaa

B I'padir 2 Cpepuuna

B Kap6iu 3 IllapyBara

I’ ®ynepen 4 Terpaenpuuna
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2. BuactusicTs, 1110 XapakTepHa 1 a) rpadiry, 6) anmasy,— e

A TBepmictb; B miaacTuuHicTB; B esexkTpompoBigHICTE.
3. Aunorpomnua Bumosmina Kap6omy, mryunoro hopMoio AK01 € KOKc i caska, — I11e
A anmas; b rpadir; B xap06in; I' pynepen.

4. TloscHiTh, YOMY aKTHBOBaHe BYTiJIJIA 34aTHE 4O aacopoIrii.

5. Ilpu npomyckanHi razosoi cymimi, axa mictuts CO,, SO,, H,0, O,, Kpiss Ko-
JIOHKY 3 aKTUBOBAHUM BYTJIeIleM, HAlOiJbIIle ITOTIMHAETHCS
A CO,; B SO,; B H,0; r O,.

6. Y BUPOOHUIITBI I'yMU BUKOPUCTOBYIOTH CAXKY, sIKa € MaliKe YUCTUM BYTJIe-
meM. O0uncaiTh Macy casKki, 10 YTBOPUTHCSA IIPU HEIIOBHOMY OKMCHEHHI Me-
Tagy 06’emom 84 M.

Temu npoekTiB. [loxomxeHHs KaM’ AHOTO BYTriisa. AimMas — Iiap KaMeHiB.
T'padit, rpadika, rpagdiri. Yrpaincbke rpadiri.

§ 46. XimiuHi BnacTusBocTi Byrneuto

YceBimomaeHHA 3MicTy IIbOTO ITaparpada ae 3Mory:
xapaxkmepu3yeamu XiMiuHi BJIaCTUBOCTI ByTJIeIl1O;
ckaadamu PiBHAHHS, CXeMU eJIeKTPOHHOTO OaslaHcy BimmoBigHmMx ximiu-
HUX PeaxIii.

XimiuHa aKTHBHICTh PiBHUX aJOTPONHUX BumosMiH KapOboHy HeomHa-
KoBa. Aama3s i rpadiT MOKYTH pearyBaTH JIUIIE 3 UNCTUM KHCHEM 3a TyKe
BHCOKOI TeMuepaTypu. Byriiusa, camka He € OKPEMOIO AJIOTPOITHOIO BUI03Mi-
Hoio KapbOony (vomy?). 3a craHgapTHOI TEMIIEpATyPU BOHU TAKOK XiMiuHO
iHepTHIi, ajle IpM CUJIBHOMY HarpiBaHHI IX XiMiuHa aKTHWBHICTH Pi3KO 3pO-
cTae, i BOHU B3a€EMOIiIOTE 3 baraThbMa PeUOBUHAMMU.

Vi peaxkirii 3a yuacTio ByTJIeIlo € OKMCHO-BiTHOBHUMU i, AK 3a3HAYEHO Y
§ 44, Kap6oH y HUX MOKe BUABJIATU BiZHOBHY (HalixapaKTepHiIla BIacTH-
BicTb) 200 OKMCHIOBAJIbHY BJIACTHUBOCTI.

SIK BiTHOBHUK BYTJIeIlb B3BAEMO/II€ 3 KUCHEM, BYyTJIEKUCJINM Ia30M, OKCH-
JaMU MeTAJIiYHUX eJeMeHTiB, BOJOIO.

Pearuyii syeneyto 3 KucHem i 8yzaeKucaum 2a3om. Byriaensb ropuTh Ha 10-
BiTpi, IepeTBOPIOIOYNCH Ha ByTIJIeKucauil ra3. Harpisanusa motpibHe Jiuiie
Ha OOYATKY peakIrii, maJii BOHa CYHPOBOIMKYETHCS BUIIJIEHHAM BeJHNKOIL
KimbKOCTi TemoTu 6e3 yTBOPEHHS MOJIyM’ I — BYTJIEIb TJIi€:

4é
C+0,=CO0,, AH = -394 g [k 1)

3a Bucokux temmeparyp (mouan 1000 °C) mopsaz 3 1iero BimbyBaeThCs

iHIIIA peaKIisg — B3a€EMO/iA BYIJIEIIO Ta BYTJIEKUCJIOTO ra3y 3 YTBOPEHHAM

kap6oH(I]) okcuay Ta IOTIMHAHHAM eHeprii:
2¢

C+ CO,=2CO, AH = +119,8 &]Ix 2)

Came Taki peakiii (mopsm 3 iHIIIuMM) Big0yBatOThCA i Yac CIiaIl0BaH-
HS KOKCY, BYTLIJIA 3a BUCOKOI TeMIIepaTypHu, a TAKOMK IIiJ uac JoOyBaHHS B
IIPOMUCJIOBOCTI YaJHOTO Tasy.
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3a HecTadi KMCHIO BYTIJIeIlb YacTKOBO 3ropse no kap6ou(Il) okcuxy CO:
2¢

[y
2C+0,=2CO (3)
= JlosicuiTh, yomy Kap6oH y peakiiiax 1, 2, 3 Bingmae pisuy KinbKicTh e1€KT-
POHIiB i yTBOPIOE Pi3Hi NPOAYKTH peaKIrii.

Ochb YoMy BHUXJIOOHI T'ady aBTOMOOiLIBHUX ABUTYHIB, BiAXimHi rasu meueit
(B ymoBax cj1abKol TATH), TIOTIOHOBUI UM MiCTATH YamIHUH ras, AKUH 3a0py-
HIO€ TIoBiTpsA. Tomy my:ke Hebe3IIeUHO 3aBOAUTH aBTOMOOLIL ¥ Tapaski 3a 3aun-
HeHNMH JBeprMa ab0 3aKPUBATH 3aCIiHKY B IIeUi, KOJIU BYTLJIJIA UM POBa BiKe
He TOPATbH, a JINIIIE JKeBPiloTh. 3a TAaKMX YMOB MOKHA OTPYITHUCSI YASHIM I'a30M.

Pearuii eyzneyr 3 okcudamu mMemaniitHux eaemeHnmié BUKOPUCTOBY-
IOThCA B MeTaJNyprii Ansa o0yBaHHs 3ajisa, Migi, MUHKY, CBUHITIO Ta iHIITNX
MeTaJIiB:

C + Cu0 = Cu + COf; 3C + Fe,0, = 2Fe + 3CO1

= CKJaIiTh cxeMu eJIeKTPOHHOTO OaslaHcy. BusHauTe OKMCHUK i BIiTHOBHUK.

Pearuis syzaeyto 3 600sH010 napow Bigdoysaerheda 3a 1000 °C 3 yrBopeH-
HSAM CYMIIIIi uagHOTO Tas3y i BOAHIO, AKa Ha3UBAETLCI 800AHUM 2A30M:

C+H,0=CO+H,
Boaauwuii ras

I1a peakIia JIeXKUTHh B OCHOBI IIpoIlecy IIePeTBOPEHHA BYTiJIdA Ha rasy-
BaTy T'OpIOYY CyMilll, AKUU HA3WBAETHCA 2a3U@iKAUicl0 TBEPAOTO MaJIMBA.
Bongannii ra3 BUKOPUCTOBYIOTH K IIaJIMBO Ta AK CUPOBUHY IJI CUHTE3Y Xi-
MiUYHUX IPOAYKTiB (aMOHiaKy, cIupTiB) i ;OOyBaHHA BOAHIO.

Ot:xe, Kap0OoH Byrielfio AK BifTHOBHUK y PeaKIisIxX MOJKe BiggaBaTH UO-
TUpPU abo IBa €JeKTPOHU 3aJIe’KHO Bil aKTMBHOCTI OKMCHUKA Ta YMOB, 3a
AKUX BigOyBaeThCA peaKIfis.

SIK OKMCHHUE BYTJIeIlb B3BAEMO/Ii€ 3 BOOZHEM, IeAKMMHI MeTaJlaMH i HeMeTa-
JaMu.

Pearuis gyzaeyio 3 600Hem epedirae MoBiIbHO HABITH IPU HATrpPiBaHHI,
aJie IPUCKOPIOETHCS 3a YUACTIO KaTalidaTopa — HiKeJro abo mIaTuHMI:

t, Ni(Pt)

C+2H

2 H4
Meran
IIa peaxiia jeXuTh B OCHOBI moOyBaHHA 6i02a3y, TOOTO CHUHTETUUHOTO
rasdy 3 POCJMHHOI CHUPOBUHU.
Pearuii syzaeyro 3 memasamu BigdyBaroThCA IPU HATPiBaHHI 3 yTBOPEH-
HAM Kapbimis:
t
3C+4Al=Al1C

473

2C + Ca = CaC,

Aurominiit Kanbmiit
Kapo6iz Kapoiz

= CKJaIiTh CXeMU eJIEKTPOHHOTO0 0aaHCcy. BusHauTe OKMCHUK i BITHOBHUK.
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Pearuii eyzaeut 3 He-
memanamu, cepen SAKUX
BasKJIMBOIO € PeaKIlis 3 Cu-
JimieM, 110 BigOyBaeThCs
3a temueparypu 2000 °C 3
YTBOPEHHAM CHWJIILI# Kap-
6imy SiC (kapbopyHAY):

C + Si =SiC

KapGopyHn 3a TBepmi-
CTIO HAOJIMIKAEThCS IO Aall-
Masy. BHaciaimox BumCOKOiI
TBEPJOCTi Ta TePMOCTiHIKO-

6

Man. 76. Kap6opyHg (a), wnipyBanbHe KinbLe 3

Kap6opyHay (6)

cti (mnaButhes mpu 2830 °C) BiH BUKOPUCTOBYETHCA AK abpasmBHUM i BOT-

HeTpPUBKUI MmaTepiaua (maj. 76).

! Koporko npo ronosne
[ ]

Byriemns € Mai0aKTUBHOIO PEUOBUHOIO, B3AEMO/IE€ 3 ITPOCTUMHU Ta
CKJIATHUMU PEUYOBWHAMMU JIUIIIE 3a BUCOKUX TeMIlepaTyp. Yci peak-
ITii 3a MOr0 yYacTIO € OKICHO-BiTHOBHUMU. IK 8i0HOBHUK B3aEMOIIE
3 KHCHEM, BYIVIEKHCJIHM ra3oM, OKCHUIaMM METAJiUHNX eJIeMEeHTiB,
BOJAHOIO IIAPO0I0, IePETBOPIOIOUNCH HA BYTJIEKUCINIT a00 YaTHU ras.
OKucHW08abHI 8lacMUB0CTM BYTJIellb BUABJISE B peaKIliAX 3 BOJHEM,
MeTaJiaM1, CHJIiI[ieM.

¢) Kourponshi 3asnanns

® 1. HasBa mpoxyKTy XimMiuHOI B3aeMoAil ByIIeIfio 3 MeTaIoM — Iie

B xapGopyHz;
I' rizporeaxap0boHAaT.

A kapbOouar;
b xapbin;

2. T'pyna peuoBuH, AKi pearymors 3 ByrJeneM (KOKCoOM), — Iie

A HCI, CuO, CO,; B Fe,0,, Si, CO,;

273

B FeSO,, KOH, PbO; T KOH, K,0, KCI.

3. CraamiTh piBHAHHSA peakIliii MiK ByTJIeleM i TaKMMU OKCHUIaMU’:

a) pepym(Il) oxcum;

6) mrrom6ym(IV) okcum;

B) Bosrbpam(VI) okcun.

BusuauTe OKMCHUK i BIiTHOBHUK, CKJIABIIIN CXEMY €JIEKTPOHHOTO GajlaHCy.
. CrianmiTeh piBHAHHS peaKIlill i cxeMu eJJeKTPOHHOTO OaJIaHCy, 110 BiAmoBiga-

10Th mepersopennam: C — CH, — CO, — CO.

5. YTBOpEHHIO 4aIHOTO rady 3a PiBHAHHSIM PearIrii

C +CO, =2CO ,AH=+119,8 xllx
(rs) 20 T -
CIIPUAIOTDH TaKi 3MiHU TeMIIepaTypu i TUCKY:
A migBUIIeHHS TeMIIePaATyPU 1 i ABUINEHHS TUCKY;
b migBuiieHHs TeMIIepaTypHu i 3HNMKEHHS TUCKY;
B 3HM)KeHHA TeMOepaTypH i MigABUIIIeHHS TUCKY;

I’ sHM)KeHHSA TeMIepaTypHu i 3HNKEHHS TUCKY.
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6. Ilpu crramoBauHi KOKCy Macoro 187,5 r yrBopuBCs ByTrJIeKUCIU rad 06’ eMoM
336 i1 (H.y.). O6GuMCIiTE MAaCOBY YaCTKY BYTJIEIIO B KOKCi.

7. 3a gomomoru Kokcy macor 24 kr BigaoBuau KynpyMm(II) okcun. Bupobuuui
BTPATHU CTAHOBIATD 5 % . O0unciTs Macy qo0yTol misi.

§ 47. Po3paxyHKMN 3a TepMOXiMiYHUMMW PIBHAHHAMMW peaKLiin

VeBimomaeHHA 3MicTy IIbOTo ITaparpada gae 3Mory:
o0yYuca086amu TEIJIOBI epeKTH XiMiUHUX PeaKIiii;
po3g’asyeamu PO3PaAXyHKOBI 3amaui 3a TepMOXiMiUHUMU PiBHAHHAMU
peakIrii.

s o0umcaeHb 3a TEPMOXIMIUHMMH PiBHAHHAMM pPeakiliii moTpiOHo
3HATU TaKe.

1. TepmoximivHumu Ha3MBAIOTHCA PIBHAHHA XiMiUHUX peaKIlill, y AKUX
3a3HAYAETHCA TEIJIOBUH e(DeKT XiMiuHOI peakIrii.

2. Tennosuii epexm ximiuHOI peakifii — 1e KiJTbKiCcTb TEIJIOTH, KA BU-
IinseTbcsa abo BOupaeThesa min uac ii mepebiry. ITosmauaersca AH (mensTa
arr) abo giTeporo Q (x’10). OnuHHUITeI0 BUMiPIOBAHHA € KiJIOAMKOYIb (CKOPO-
uyeHo KJIK).

3. XimiuHi peakiIiii, 1110 CyIIpoBOIKYIOTHCSI BUIIICHHAM TEIIJIOTH, HA3K-
BalOThCA ex3omepmivnumu. Ilpukaanu: ropiHHA BYTIJIEII0, B3BA€MOIiA BOJ-
HIO 3 KMCHEM, PeaKIlis HeiTpaJisallii Tomro.

4. Ximiuni peakririi, 1110 CYyIPOBOJKYIOTHECSI BOMPAHHIM TEIJIOTU, Ha3HU-
BaioThbCca endomepmiuHumu. Ilpukaanu: 6igbinicTs peakiliii poskaany, pe-
aKITii B3aeMoii ByTJIEIio 3 ByIJIEKKUCJIUM Ia3oM abo BOAOI0.

5. Tepmoximiuni piBHAHHS peaKIifl CKJIAZAIOTHCA 3a IIEBHUMU IIPaBU-
JaMu:

a) KoeillieHTN B HBOMY BiAIIOBiJaOTh KiJIBKOCTI PEUOBUHU, TOMY MO-
JKYTh OYTU 8K IIINMHU, TaK 1 APOOOBUMMU UHCJIAMMU;

0) AKIIO IIiT Yac peakIii BUIIISE€THCS TEIJIOTa, TO B IpaBili yacTuHi piB-
HAHHA TerjaoBuil epexT AH 3ammcyioTs 3i 3HAKOM «—», SIKIIIO IOTJIMHAETh-
CcsI — 31 3BHAKOM «+»;

B) TeIlJIOBUH edeKT XiMiuHOI peakIlii 3a/ieKUTH BiJ arperaTHoro CTaHy
peareHTiB i IPOAYKTIB peakIlii abo Tumy ix ajorpomnHoi Bugo3minu. Tomy B
TePMOXiMiUHUX PIiBHAHHAX peakiliii 6inda ¢GopMyJ PeUOBUH IIO3HAUYAETHCA
ix arperaTHuii crad abo BugosMmina. Hanpukian,

H, o) +0,50, © HO , AH = — 286 x[[:x
H,,+0,50,, ,=H,0,, AH=-242x[[x
C +0,,=C0 AH = — 394 x][Ixx

(rpagir)
C +0 CO AH =-392,1 g [[>x

(anmas) 2(r) =

(v)°
(r)’
2(r)?

2(r)’
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6. TemoTa, 1110 BUAIIAETHCA 00 IOTJIMHAETHCS IIiT Yac peakirii, IpsaMo
mpoImopIiiina maci, 00’eMy, KiIbKOCTI peUYOBUHN KOXKHOI PEUOBUHH Y Peak-
mii. Tak, AKIO B peakirito Bcrymae y 10 pasiB 6iibllle peuoBUHU, HiXK 3a-
3Ha4YeHO B TEPMOXiMiUHOMY PiBHAHHI peakIlil, TO TeIJIOTU BUAIJIAETHCA TaK
camo y 10 paaiB Oinbire.

* 3agaua 1. [lasHo TepmoximiuHe piBHAHHA peakIii ropinaa kapoos(II) okcuny:
ZCO (r) + 02 (r) = 2002 (r)? AH = - 566 RI[QR.

O60uMCaiTh KiZbKiCTHL TEILIOTH, IO BUMLIUTLCA IIPU CIAJIOBAHHI:
a) 4 mosab; 6) 4 r; B) 4 1 (u.y.) kap6or(Il) okcumy.

Hdano: PosB’sas3aumua

a) n(CO) =4 mosab a) OCKiJbKY KiJIBKIiCTB TEIJIOTH IIPAMO IIPOIIOP-

6) m(CO)=4r IifiHa KiJbKOCTi peYOBUHU peareHTy, 110 BCTYI A€

B) V(CO)=4n B peakIiifo, To CKJIAaJaEMO IIPOIOPIIiI0:

Q —? npu sropauHi 2 mosab CO Buminaersesa 566 kIx
TeILIOTH,

mpu sropanHi 4 moas CO — x kK TermioTu;

4 Momb - 566 KIx
2:4=566: x,x=

=1132 gI:x
2 MOJIb
6) m (2 moas CO) = 28 r/moJb - 2 MoJb = 56 r. CKJIagaeMo IIPOmoPITito:
mpu 3ropauHi 56 r CO Bumingersea 566 kI[:x Temmoru,
pu 3ropaHHi 4 r CO — y k/»x TemyioTH;
4r1-566
56 : 4= 566 : y, y =L 2C0KBK _ 0 4 T
56T
B) V(2 moas CO) = 22,4 n/moub - 2 moab = 44,8 1.
CKJiazaeMo IIPOIIOPILito:
mpu 3ropauHi 44,8 1 CO Bugingersea 566 kIl:x Temwmoru,
mpu 3ropauHi 4 1 CO — z k]I TenaoTu;

41566 xk/Ix
44,8:4=566:2z,z2=——""—
44,8 1

Bigmosigs.a)1132 kll:x; 6) 40,4 xll:x; B) 50,5 KIIXK.

= 50,5 xllx

= 3amaua 2. 3a IeBHUX yMOB ByIJelb Macoio 120 r oKMCHIOIOTH 0 Kap-
60u(II) okcuny. Ilpu mbomy Buminsgerbea 1105 kI»x Temmoru. HanuiriTe
TepMOXiMiuHe PiBHAHHA peakKIrii.

I auo: PosB’asanmua

m(C)=120r 1) anucyemo TepMoXiMiuHe piBHAHHA peaxirii B
Q=1105 & 3araJbHOMY BUTJISII:

AH — 2 | 2C (1) + O, (r)=2CO(r), AH=7?
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2) KinbkicTs pevoBuHaU ByrJenio y 120 r gopiBHIOE:
n(C)=120r: 12 r/moap = 10 moan

3) CriamaeMo IIPOmOPILito:
10 mours Byraertto BigmoBigaroTs 1105 k[ TenioTu,
2 MOJIb BYTJIEIIO BiAIOBiAa0Th X KK TemioTu;

2 momb - 1105 xJIx

10:2=1105:x,x= =221 g%
10 monb

Bigmosings. TepmoximiuHe piBHAHHA peakIrii:
2C (1) + 0,(r) = 2CO (r), AH = — 221 x][Ix.

= 3agmaua 3. [[laHo TepMoxXiMiuHe piBHAHHSA M'OPiHHS BYTJIEIO:

C(r)+0,(r)=CO,(r), AH = — 394 x]lx.
O6uncaiTh 00’€M BYTJIEKHCJIOr0 Tasy (H.y.), 110 YTBOPUBCA IIiT yac peak-

mii, axirmo sugianaoca 985 kl[:k TenoTu.

!

I auo: PosB’sasaunnga

Q=985 k]l:x 1) 3a piBHAHHAM peakIlil BUAIJIUBCA BYTJIEKUCIUN
AH =—-394 x]I:x ras 06’emom

V(CO,) — ? V(CO,) = 22,4 n/mons - 1 Mo = 22,4 11

2) CrJiagaeMo IIpomopILito:
394 /[« rerroru BigmosigaoTs 22,4 1 CO,,
985 k[ Temoru BigmosigaoTe x g CO,;

985 kJIx - 22,4
394:985=22,4:x,x=
394 xJIx

=56 1
Bigmosigs. V(CO,) =56 m.

KopoTko mpo rosiosue

Tepmoximiune piBHAHHS peakIlii BimoOpaskae MaTepialbHUHA Ta
eHepreTuuHuu 6anaHc peakiii. Ile mae smory sgilicHIoBaTu pospa-
XYHKN KiTbKOCTiI BUXiTHUX PEUYOBUH i MPOAYKTIB peakiii ii eHep-
rii y BUTJIAgi TenaoTH, SKka BUAIISETHCA UM IMOTJIMHAETHCS Hig uac
peaxkiii.

Po3B’asyioun xiMiuHi 3agaui 3a TepMOXiMiUHMM PiBHAHHAM pPeak-
i, caig mam’saTaTu, 10 MidK KiJIBKiCTIO peYOBUHM, MACOI0, 00’ €MOM
peareHTiB i TEMJIOTOI0, TKA IMOTJIMHAETHCA YN BUIISAETHCA HiJl Uac pe-
aKIii, icHye mpsAMa OPOIOPITifiHa 3aJeKHiCTh.

CkiIamamouyd MaTeMaTHUYHY IIPOIOPIliio, Tpeba 060B’A3KOBO 3aCTO-
COBYBATU OJHY M Ty caMy BeJIMUMHY KiJbKiCHOI XapaKTEPUCTUKU pe-
yoBUHU (Macy, 00’em abo ii KiTbKicTb).

204



Hememaniyni enemeHmu ma ix cnosiyku

¢) Kourponshi 3asnanns
®1

§48

IloacuiTs
a) YoMy TeIlJIOBi eheKTU peaKIliil 3ajekaTh BiJl aTperaTHoro CTaHy PeYOBUH
a00 aJI0TPONHOI BUAO3MiHM;
0) U1 3aJI€KUTH TEILJIOBUM e(peKT BiJ HAABHOCTI KaTajaisaTopa.
TepmoxiMmiuHe piBHAHHSA peakilii TOPiHHSA BYTJIEIO:

C(T)+ 0, . =CO, ., AH° =-402 g]I:x.

2(r) 2(r)’
O6unCIiTH
a) KiJTbKiCcTh TemaoTH, AKa BUAIIUTHCA npu cunaaoBanui 800 r Byrijnisa, ma-
coBa yacTka KapboHy B sKOMY CTaHOBUTD 98 % ;
0) macy ByTijIA, IpU craTtoBaHHi AKoro Bugisaniaock 2800 kI[»k TemioTn.

IIpu poskiamanui Kanabllift kKapboHaTy Macoio 24,4 r norsaunyaocd 43,9 kIx
TemaoTu. HamuimiTes TepMoximMiuHe pPiBHAHHS peakIlii posKJamay KajbIliit
KapOoHaTy.
OG6uncaiTh 06’eM MeTany, ToTpidHoro Ha obirpiBanua 100-kBapTUpPHOTO OYy-
OIUHKY IIPOTATOM 00U, SKIIO 3aTPATH TEIJIOTH HA OJHY KBAapTUPY CTaHOB-
aars 1000 kI, a TepMoxiMiuHe piBHAHHA peakIrii:

CH, +20,=CO, + 2H,0, AH = —803 x]lx.
IIpu BinHOBAEHH] ByrieneMm kKynpym(Il) okcuny macoro 7,95 r morJanHAOTE-
ca 5,15 xJl»x rermmoru. O0UKUCTITh KiTbKiCTh TeIJIOTH, HE00XiaHOI A1 700y-
Banuda TakuM unHOM 100 r merasriunol mixi.
Jano TepMoximMiuHe piBHAHHA peaKIlii:

2CO + 0, = 2CO,, AH = — 566 r[I:x.
O6uwncaite 06’em xap6ou(I) okcuny (H.y.), 1o itoro Tpeba crmajauTu, adu
oJlep:KaTh KiJIbKiCTh TENJIOTH, AOCTATHBOI IJIs PO3KJIALYy BATHAKY MacCOIO
1000 Kr 3a piBHAHHAM peaKILii:

CaCO,(t) = CaO () + CO,(r), AH = + 180 x[I:x.

Okcnpn Kap6ony

YceBigoMmaeHHA 3MicTy 1iboro maparpada gae 3Mory:
xapaxmepuidysamu PisuuHi Ta XiMiuHI BJIaCTUBOCTI, cItoco0u JOOYBaHHA
i sBacrocyBauusa okcuaiB Kap6ony;
ckaadamu PiBHAHHS, CXeMH eJIeKTPOHHOTO OaslaHcy BimmoBigHmx ximiu-
HUX peaxIliii;
8UCJI08/1106AMU CYI;KEeHHA PO BILIUB oKcuAiB KapOoHy Ha TOBKiLIA.

Kap6oH 3rigHo 3 XapaKTepHUMH AJIA HbOTO CTYIeHAMY OKUCHEeHHA +2 Ta
+4 yrBoproe aBa okcuau — CO i CO,, AKi MalOTh KiJbKa Ha3B:

CO — rap6ou(II) okcua, KapOoOH MOHOOKCHU, YATHUHA ras;

CO, — kap6ou(IV) okcum, KapOOH AiOKCHUA, BYTJIEKUCIUHA ras.

Kap6ou(II) okcua HaXe:XKUTh N0 HECOJIETBOPHUX OKcumaiB, Kapoou(IV)
oKcua — n0 KucaoTHux. OCHOBHI xapaKTepucTuku okcunie Kapbony Ha-
BemeHo y Tabi. 14.

205



Po3pgin 2

Ta6bnuuys 14
OCHOBHIi XapaKTepucTuku okcugie Kap6oHy
MoKkasHuKn Kap6ou(II) okcuxg Kap6ou(IV) okcun
CO Co,
BigaocHa MoJieKyJIspHA 1 MoJIsIpHA M (CO) =28 M (CO,) =44
Macu M(CO) =28 r/moap | M(CO,) =44 r/moab
CrpyxTypHa ra eleKTponHa C=0, :C::0: 0=C=0, :0:C:0:
dopmynnu - -
Cryminb okucHenusa Kapbony +2 +4
Banentricts Kapbory III v
KoBanentuuit . .
e e . . KosanenTui noasapsi,
Ximiuni 3B’ A3KU MisK aToMaMu TMOJIAPHUM, o .
v moaBiHi
moTpifiHMI
IIpocTopoBa 6y10Ba MOJIEKYJIH Jlinifina Jliniitaa
Tun xpucraaiuHol I'paTKu Mognekyaapua Moaexkynapua
o _ -56,6 mpu
TemmepaTrypa miaaBieHHs, °C 205 p =520 xlla
Temmneparypa Kummiaas, °C -192 —78,5 (t cybmimarrii)
PosuunnicTs y Bozi, ma Ha 100 ¢ 3.5 171
BOJY 3a H.Y.
BimmocHa rycTuHa 3a moBiTpAM 0,97 1,52

Kap6ou(II) oxcum, a6o uagauii raz CO. Disuuni 6racmusocmi. 3a cTau-
IapTHUX YMOB — Ile 6e30apBHUI, OTPYUHNII ras, 6e3 3amnaxy i cMaxky, TPOXU
Jerminii 3a moBiTpA. MojseKysa JiHiliHA i MasonmosapHa (Mas. 77), momibHa
10 MOJIeKYyJIx a30Ty. TepMiuHO CTiliK1II, MAJIOPO3BUNHHUNA ¥ BOMi, NJIABUTh-
cA ¥ KUIOiTh 32 HU3BKUX TEMIIEpaTyp.

= [lomipKyliTe, Je HAKOMUYYBATUMEThCA YaHUIN Tras IIiJ Yyac yTBOPEeHHS B

IpPUMIiIleHHi.

Diszionoziuna 0ia. Yagamii ra3 € rokcuuaum! IloTpamise B atmocdepy
BHACJIiTOK CHAJIOBAaHHSA IAaJBHOT0, POOOTH aBTOMOOLIBLHOTO TpaHcIopTy. KoH-
merTparia CO B mosiTpi 1 r/m® € HeOE3IEUHOIO IJIA KUTTA JoAuHE. OCKiIbKNI

Man. 77. Mogenb monekynu CO
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BiH He Mae 3amaxy, JIIOAWHA He MOXKe HOro BU-
asutu. Ilorpamnanusa kapooH(Il) okcumy B op-
raHi3M mepemyciM 3ry0HO BILIMBA€E€ HAa MO3OK.
Bim yTBOpIOE CTifiKYy CHOJMYKY 3 T€MOTJIO0iHOM
KPOBi, BHACJIiITOK YOr0 MPUIUHAETHCA IIepeHe-
CEeHHs KICHIO BiJ JIeTeHiB o TKAHUH, i HAcTae
KUCHEeBe TOJIOAYBAHHSA. ¥ JIIOAUHN 3’ ABIAETHCS
CHUJIbHUI TOJIOBHUU O0iib, BOHA HEIIPUTOMHIiE
i HaBiTL MOXKe MOMEPTU. XPOHIUHEe OTPYEHHS
yamgHUM Ta30M, II0B’s3aHe 3 mpodeciiiHoio [i-
SAJIBHICTIO a00 TIOTIOHOBUM SUMOM, IPU3BOAUTE
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IO pyHHYBaHHS KPOBOHOCHHUX CYAMH. Yamgunii ra3 3sryOHO BILIMBAE HA JUTUHY
B JIOHi MaTepi, 60 BOHI MAIOTh CILILHY KPOBOHOCHY cucTemy. ITiciia omropaso-
BOTO i IIOBTOPHOTO OTPYEHHSA BaTiTHUX *KiHOK YaJHUM I'a30M IIle HeHapOoAKeHa
IUTHHA MOJKe TIOMePTHU, a HeMOBJIATA, AKi 3a3Haau BILIuBy CO, HAapOIKYIOTh-
¢ 3 ¢isuuHMMU BagaMu ab0 3aTPUMKOIO IICUXOMOTOPHOTO po3BUTKY. Ilepiia
JOIIOMOTa IPU OTPYEHHI YaJHUM rad0M — CBisKe IMOBITPsA, MITyYHE OUXAHHS,
IPU BaXKKOMY OTPYEHHI — IIepeIMBaHHs KPOBi.

Hobyeanns xap6ou(Il) okcuay B IpoMUCIOBOCTI 34iCHIOIOTE Y CIIEIli-
aJLHUX IeUax — 2a3ozeHepamopax. Y TaKUX levax BimOyBaoThbCs IBi peak-
Iil: TOPiHHSA KOKCY 3 YTBOPEHHSIM BYTJIEKHCJIOTO I'a3y i BiJHOBJIEHHS BYTJIe-
KHCJIOTO Trady KOKCOM [0 YyagHoro rady (aus. § 46):

C+0,=CO0,; C+CO,=2CO

T'aszoBa cymimi, 1110 BUXOAUTH 3 II€Yi, MiCTUTh YaJHWUY ras, 3aJUIITKA BYT-
JIeKUMCJIOTO ra3dy i a3or. 1o cyminn Ha3uBaIOTh 2eHepamopHUM 2a30M.

= JlopiBHANTE CKJIa reHePaTOPHOTO i BoAsHOTOo rasdiB (auB. § 47).

TaxuM UYMHOM, Y Ta30reHepaTopi BimOyBaeThCs IIepeTBOPEHHS TBEPA0T0
najguBa (Kokcy) Ha rasyBare. Ileil mporiec, AK i yTBoOpeHHSA BOAAHOTO rasy,
HasUBaIOTh 2a3ugikayieto meepdozo naaiusa.

Ximiuni eracmusocmi. Kap60oH MOHOOKCU/I, AK i a30T, XiMiuHO iHepTHa
peuoBuHA. Byayuu HecoJeTBOPHUM OKCHUIOM, He pearye 3 BOAOIO, JyraMu
i Kucaoramu, ajie BCTyIIa€ B OKMCHO-BimHOBHI peakItii. OCKiJIbKY CTYIIiHB
okucHenHa KapOoHYy B OKcHIi cTaHOBUTH +2, a HaWXapaKTepPHIIIUM s
Kapbouy € +4, To xapoou(Il) okcua € akTuBHUM BigHOBHUKOM. Peakiiii sa
oro yuacTio BifOyBarOThCSA 3a IMiABUINEHNX TEMIIEPATYP i THCKY.

T'opinna wadHo20 2a3Y 6 KUCHI CYIIPOBOKYETHCA CUHIM IIOJIyM’ M i BU-
IiJIeHHAM BeJNKOI KiJIbKOCTI TEIJI0TH, X0Ua Ha MOYaATKY peaKIril cyMiIm Ha-
rpiBatots mo 700 °C:

2CO + 0, = 2CO,, AH =—-566 r]lx

T'opinua kap6on(Il) okcuay MoskHA cIlocTepiraTu, 3amajJuBIIN CipHUK.
Cune 3a0apBiIeHHS HUKHBOI YaCTUHU ITOJIYyM’ s 3yMOBJIEHE TOPiHHAM Ya HO-
ro rasy, SIKUi YyTBOPIOETHCS IPU HEIIOBHOMY 3TOPSHHI TepeBUHU CipHUKA.

Bszaemodia 3 oxcudamu memanivnux earemenmis. CO BigHOBIIIOE 0ijb-
IIiCTh MEeTAJIUYHUX eJIEMeHTiB 3 IX OKCHIiB:

3C0 + Fe, 0, = 2Fe + 3CO,,

= J[Jis POBTVIAHYTHUX PeakrIliii CKJIAAITh cCXeMU eJJeKTPOHHOTO OajaHCy.

3acmocysanna. Yaguuii ra3 y cKJIaAi reHepaTOPHOTO i BOASAHOTO rasiB
BUKOPUCTOBYETLCSA AK ITAJUBO Ta CUPOBMHA B CUHTE3i aMOHiaKy, CIUPTIB,
I ToOyBaHHS BOOHIO. 3aBIAKY BITHOBHUM BJIACTUBOCTSAM 3aCTOCOBYIOTH V
MeTaJIyprii i uac BUILJIABIAHHS YaBYHY, JOOyBaHHA METAJiB 3 PY/I.

Kap6on(IV) oxcun, a6o Byraexucauii ras CO,. Disuuni 6nacmusocmi. 3a
CTAHJaPTHUX YMOB ra3 6e36apBHUIil, 6e3 3amaxy, 3i cIa0KUM KUCIUM CMaKOM,
He MiATPUMY€e TUXAaHHA Ta TOPiHHA, B 1,5 pasa BayKuuii 3a MOBIiTPs.

= [TomipkyliTe, A& HAKOINUYYBATUMETHCA BYTJIEKUCJINH ras Ipu HOT0 YTBO-

PEeHHi B IpUMillleHHi.
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Mogeryia JiHiAHOI

OymoBu, HeIoJsapHa (MaJi.

78, a). Kapoou(IV) oxcunm

TepMidyHO cTritikuii. Temme-

paTypu ILJIaBJIeHHS i KUITiH-

HA HU3BKI, ajie BUII, HidK Y

yagHoro rasy. Ilpu Buma-

a 6 POBYBaHHI PigKOTO BYyTJIE-

KMCJIOTO Tra3y BimOyBaeThCs

1I0T0 CUJIbHE OXOJOMIKeHH

¥ yacTuHAa ra3y IIepeTBOPIo-

€ThCS Ha CHITOIOAIOHY Macy — «CYXWH JIifl». 3 TigABUINEHHAM TeMIIepaTypu

CYXWH JIi He IIJIaBUTHCS, & 3HOBY IIePEXOAUTh ¥ radyBaTuil cTaH (Maj. 78, 0).
Haragaewmo, 110 11e gBUIlle Ha3UBAETHCA CYOLIMAUIET.

= [losicHiTH, AKi 0cOGIMBOCTI Oy HOBU HOAY Ta BYTJIEKUCJIOTO a3y 3yMOBJIIO-

IOTh IX 3mMaTHICTD 0 cyOrimarrii.

Man. 78. Mogenb monekynu CO, (a), «cyxui nig» (6)

3BepHiTH yBary, IMo BYIJIEKUCJAUI ra3 Kpaillle, HijK YaJHUH, PO3UMHSI-
€ThCA Y BOJ1, X0Ua MOro MOJIEKYJia, HA BiAMiHY BiJl MOJIEKYJIN BOAU, HEIIO-
aspHa. IlosgcHIOETHCA IIe TUM, IO BYTIJIEKMCJIWHM ra3 B3aeMOJi€ 3 BOIOIO,
YTBOPIOIOUY KapOOHATHY KUCJIOTY.

PosunHHICTE ByTJIEKMCJIOTO Tady 3 IiABUIIeHHSIM TUCKY 3POCTaE, a 3 mij-
BUIT[EHHAM TeMIIepaTypu HaBIaKU — SHIKYeThesA. Moro posunsu y Bozi 3a-
raJbHOBigoMi — ITe ra3oBaHi Hamoi.

Dizionoziuna 0is. ToKkcUMUHNII BIJINB BYIJIEKMCJIOTO Ta3dy Ha OpraHiaMm
JIOAMHY BUABJAETHCS B MOAPAa3HEeHHI IMIKipy i CIM30BUX 000JIOHOK. ¥ Bif-
HOCHO MaJIMX KiJbKOCTSX BYIJIEKMCJIHNII ras 30yI:Kye AUXaJbHUUN IIEHTP
MO3KY, a B IysKe BeJINKNX — IPUrHiuye. BUCOKU# BMiCT ByTJIEKMCJIOTO a3y
B moBiTpi (6iabime 0,25 % 3a 00’eMoM) y HOETHAHHI 3 MIOHUMKEHUM BMiCTOM
KHUCHIO CIPUYMHAE cMePTh. IIpodisakTKa OTPYEHHS BYTJIEKUCIUM I'a30M
y moOyTi #I Ha BUPOOHUIITBI mepeadauae iHTeHCHUBHE IPOBITPIOBAHHSA MiCIlb
HaAKOIIMYEHH rasy.

Y macmrabax 3emui ByIJIeKMCINII ras OB’ A3aHUN 3 «HTapPHUKOBUM
epexTom» . IIpo 11e aBUIIe ATUMETHCS JaJi.

Hob6yeanna. Y npomucnrogocmi ByraeKUCANH ra3 oOyBaOTh BUIA-
JI0OBAaHHAM BaIlHAKY, a B 1abopamopii — Ni€io Ha HbOTO XJIOPUAHOI KHUC-
gotu. OgHAK BYTJIEKUCJIHUN ras € IPOAYKTOM 0araThboxX XiMiuHHX IIPO-
mecis, AKi BigOyBamThCA B IIPOMUCJIOBOCTI, JtabopaTopii Ta y mpupoxai
(taba. 15).

= [TopiBusaiiTe ABi peakiii mooyBaunusa kap6ou(IV) okcuny 3 BanHAKY. I1o-

SACHITH, YOMY OJHY 3 HUX BUKOPHUCTOBYIOTH y JlabopaTopii, a iHITy — B
TIPOMUCJIOBOCTI.

36upaioTh KapOoH AioKcud, 1o0yTUl y jabopaTopii, cmtoco0oM BUTiCHEH-

Hs TOBITPSA, HAXUJIAIOYY CKISHKY JHOM JOHUB3Y.
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Tabnuuysals
YTBOpeHHs Kap6oH(IV) okcuay
Y mpoMucI0OBOCTi, TOOYTI Y na6opartopii Y npuponai
Ax nobiyHM TPOLYKT: IIpu noBinBHOMY
+ y BUPOOHUIITBI Heralle- _ OKVCHEeHH] i
HOTO BaHHat: CaCO, + 2HCl = CaCl, —‘}—/ }%003 wac GioximigHIx
CaCO, =Ca0 + CO,1 H,0 CO,1 IPOIIECiB
* IIpU COAJIOBAHHI ajuBa: (ﬂHXﬁHHf{, THUTTA,
CH, +20,=CO, + 2H,0 Opoinus)

Ximiuni enacmueocmi. SIK KUCJIOTHUMN OKCUJ BYTJIEKUCJIUU ra3 BUAB-
JIsi€e BJIACTUBOCTI IIHOT'O KJIACY CIIOJIYK: pearye 3 BOIOI0 3 YTBOPEHHAM Kap0Oo-
HaTHOI KUCJOTH, OCHOBHUMHU OKCHUJaMM 11 OCHOBAMM, YTBOPIOIOYUM COJIi.

= CKJaIiTh PiBHAHHA BiAHOBIZHMX peakrIliii y MOJIEKYJIAPHIiN Ta HOHHUX

dopmax.

3asHauyuMo, IO IPU IIPOIMYyCKaHHI JOOYTOro BYTJIEKHCJIOTO Tady Kpisb
BaOHAHY Boay (HacmueHUH i BigdisIbTpoBaHUIT PO3UMH KAaJbIiA riapoKcu-
Iy) Bumamae OiMuii ocam; I[i€l0 peakIlieido KOPUCTYIOTHCA IJA BUSABJIECHHS
kapO6ou(IV) okcuzgy:

Ca(OH), + CO, = CaCO,| + H,O

3a BUCOKHUX TeMIIepaTyp BYIJIEKUCIUN ra3 BU-
ABJISE€ OKMCHIOBAJIBbHI BJIACTUBOCTi, HAIPUKJIAL Yy
BimoMmiii BaM peaxiiii 3 ByrJyereM, peakilii 3 Mmarti-
eM (maut. 79):

2Mg + CO, = 2MgO + C

Ilig niero conssuHOI eHeprii 3a Oro yuacTio Bij-

OyBaeThCA peakIlisa (hOTOCUHTESY:
6nCO, +6nH,0=(C.H, O,) +6n0,1

. . Kpoxmanb
Man. 79. TopiHHA MarHio y .
BYrNeKNCIOMy rasi 3acmocyeanna. Byriaexkucauil ras 3acroco-

BYETHCSA Y BUPOOHUIITBI coau, IIYKPY, BUCOKO-
eeKTUBHOIO MiHepaJbHOro noOpuBa Kapbaminy (ceuosmna) CO(NH,),;
IJIs TACiHHSA MOXKesK, 30epiraHHA XapuyoBUX IPOAYKTIB (CyxXui Jinm), mpu-
THiUYeHHS MPOIECiB THUTTA; Y IPUTOTYBAaHHI ra30BaHUX HAIIOIB.

' KopoTko npo rososne

® Kapb6ou yTBOpIioe nBa okcuau — Hecosemaopruil kapoou(Il) okcun

(uamgunii ras) i kucromnuuil kapoou(IV) okcup (Byriaexucauii ras). di-
3UYHI BJIaCTUBOCTIi OKCUIiB: 6e30apBHi rasu, 6e3 3amaxy, MalOTh HU3bKi
TeMIepaTypH IJaBJIeHHd i KUminaA. YadHuil 2a3 OTPYUHUN, JETIIINH
3a MOBiTPs, HE POBUNHAETHCS ¥ BOI.

209



Po3pgin 2

Byeaexucauil 2a3 BaKUIU 3a MOBIiTPsSA, POSUUHAETHCS Y BOZA1 BHA-
CIiZOK B3aeMOJil 3 HE[, WOro TeMIlepaTypu KUMIIiHHA 1 IIJIaBJIeHHS
BUIIi, HisK y yagHOro rasy. IIpu BumapoByBaHHI Iieil ras mepexoanuThb
y TBepAuii CTaH, OOMWHAIOYU PiIKUI, i YTBOPIOE «CyXuil Jifg» (ABU-
e cyoaimarii). XiMiuHi BJIaCTUBOCTI YaaHOTrO ra3y IoB’sa3aHi 3 Horo
BiJHOBHOIO 31aTHIiCTIO, a KapooH(IV) oKcuay — 3 IPUHAJIEIKHICTIO [0
KJIacy KUCJOTHUX OKCHUIIB i OKMCHIOBAJIBbHOIO 3maTHiCTIO. [[00yBafOThH
YyaTHUI ra3 y radoreHepaTopax y CKJaji reHepaToOpHOTO rasy. Byrie-
KHCJIUH T'as € TO0iYHUM IIPOAYKTOM ¥ BUPOOHUIITBI HETAIllIeHOTO BalHA
3 BAITHAKY, a B JabopaTopii #1oro 7o0yBalOTh B3AEMOIi€I0 KAJIBIIUTY 3
XJIOPUAHOIO KMCJIOTOIO.

¢) KourpoasHi 3aBnanns

® 1. IloacHiTs, oMy
a) BANXAaHHA YaJHOTO ra3y MOYKe CIIPUUYNHUTU CMEPTh;
0) yagHU ra3 MoKe OyTH B peaKIligX BiTHOBHUKOM, & ByTJIEKUCJINI — JIUIIIEe
OKVCHUKOM;
B) OAVH i3 ra3iB (reHEpATOPHUN UM BOSAHUI?) I[IHYETHCA OiIbIIIE AK IAJIUBO.
2. Crmagnite piBHAHHA peaknii Bzaemopii kap6ou(Il) okcuny 3: a) WO,; 6) PbO.
VYrKaxiTh BiTHOBHUK i OKUMCHUK.
3. PeuoBuHa, AKY BUKOPUCTOBYIOTb [/ JabopaTopHoro nobysanusa CO,, — me
A xam’saHe Byrijis;
b kauapmiii oxcupn;
B wmerasn;
I' xpeiiga.
4. ®opmyJia peYOBUHHU, IKA 3YMOBJIIOE IOMYTHIHHSA BAITHAHOI BOIY IIPU IOTJIN-
nanui CO,, — me
A CaO;
b Cacog;
B Ca(OH),;
I' H,CO,.
5. O6uucaits 06’em xKapoou(Il) okcuny (H.y.), BUTpaUeHn HA BiHOBJICHHS 3a-

Jisa 3 pyau macom 1 T, y akiit macoBa yactra epym(IIl) okcugy cTaHOBUTH
60 %.

6. O6uwnciaity 06’em rKap6oH(II) oKcuay, IO YTBOPIOETHCSA B ra3oreHepaTopi
3 Byrijuia macoio 1 T, AKIIO MacoBa YaCTKa BYIJIEI}0 Y BYTiJIIi CTAHOBUTH
92 %, a Bupobuuui Brpatu — 10 %.

7. PocauHa COHAYHOTO MHA MOTJIMHAE MaliKe 5 T BYIJIEKUCJIOTO Tady Ha KOMK-
HUU KBaJpaTHU MeTp cBOel ucTaHol moBepxHi. O6uucaits macy Kapbony,
1110 10r0 HAKOINYYE COHSAIIHUK IPOTATOM IHS, SKII0 HOr0 JUCTSIHA ILJIOIA
cTa"HoOBUTSE 1,8 M2,

8. Ha nmobGyBaHHA BYIJVIEKHCJIOTO Ta3y PO3KJAIOM 0Oapiii KapOOHATY MAacoio
19,7 r Burparuau 27,2 g [:x Ternamoru. O0UUCITITE TeIIOBUY e(EeKT peakrinii i
HaAIUOIiTh i1 TepMoXiMiuHe piBHAHHS.
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§ 49. Kap6oHaTHa Kucnora Ta ii coni

YceBimomaeHHA 3MicTy IIboTo ITaparpada j1ae 3Mory:
Hasusamu coji KapOoHATHOI KMCJIOTHU 3a XiMiUHOIO i TPpMBiaJIbHOIO HO-
MEHKJIaTypaMu;
xapaxmepusdysamu ¢isuyHi Ta XimMiuHi BiacTUBOCTi, criocobu T0O0yBaH-
Hs, 3aCTOCYBaHHA KapOOHATHOI KMCJIOTH Ta ii coJteir;
ckaadamu PiBHAHHA BiATTOBIAHUX XiMiUHUX peakIriii.

KapoonaTtna kucaora H,CO, Binnosinae kuciaoraomy kap6ou(IV) okcu-
ny CO,. HamexuTb 10 NBOXOCHOBHMX OKCUT'€HOBMICHUX KucjoT. Monens
MoJIeKyJIu 300paskeHa Ha maJj. 80.

= CkJamiTh rpaiudy Ta eJeKTPOHHY (POPMYJIH KapOOHATHOI KMCJIOTH.

Yum 3yMoBJIeHA ii IBYXOCHOBHICTE?

YHacaizok HesHauHOI moaapHOCTi 3B’ a3KiB O—H rkapOoHaTHaA KHcaoTa

€ cI1abKuM ejleKTposiToM. [lucolritoe cTymiHuacTo:
H,CO, = H" + HCO;
HCO,; = H" + COZ"

KapbomaTHa KucjIoTa HECTiliKa, icHye JInilie y BOZHOMY pPo3umnHi. ¥ pasi
HaMarauHs BUALJINUTH il 3 PO3YNHY, a TAKOXK IIPU HarpiBaHHi Ta TpuBajIoMy
30epiranHi poskaamaeThca Ha Boay i KapOou(IV) okcum, ToMy € JIETKOIO:

H,CO, = H,0 + CO,1

SK oKcuUreHOBMicHY KapOOHATHY KHCJIOTY OJEP:KYIOTh PO3UMHEHHSAM
kap6ou(IV) okcuny y Bomi:

H,0+ CO, = H,CO,

Taxa cama peakilis BimOyBaeTbCs HiJl Yac BUTOTOBJIEHHS ra30BAHOI BOIU
1 yTBOpPEeHHA MiHepaJIbHOI BOAU B IPUPOSHUX YMOBAaX.

Coii kap6oHaTHOI KHCJIOTH. SIK MTBOXOCHOBHA KapOOHaTHA KHCJIOTA
YTBOPIOE ABa PANU cojeit — cepedni (kapboHaTu) i kucai (rizporeHkapo6o-
HaTwm). JJa geaKuX cojiel Iiel KMCJI0TH 3aCTOCOBYIOTH TPUBiaIbHI HAa3BU:

Na,CO, — narpiit kKapGoHaT, cofa, MpajbHa cojla, KaJIbI[MHOBAHA COAA;

K,CO, — kauniit kKapboHar, moramt;

NaHCO, — naTpiii rinporenkap0boHaT, IUTHA COAA;

Na,CO, - 10H,0 — xpucrasoriapar HaTpiit
KapOoHaTy, KpucTajJiuHa cona;

CaCO, — raubIiii KapboOHAT, KAJIBIUT, BaIl-

HAK, Kpeiiga, MapMyp.
Dizuyni enacmusocmi. Yci kapboHatu —
TBepJi PeyoBMHU 3 HOHHOI KPUCTAJIUHOIO
I'PaTKOI0, OiJIBITiCTh, 3a BUHATKOM KapOoOHATiB
JYKHUX eJIEMEeHTiB Ta aMOHiI0, — HEePO3UNHHI y
Boxi. BinbpmricTs rigporeHkap6oHaTiB, HABIIAKM,
no0pe PO3UMHAIOTBCA Yy BOMAi, MAJOPO3YMHHUM  \Man. 80. Mo nenb Monekyn
Julle HaTPi#l rifporerkapboHar. kap6oHaTHOI KCNOTN
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Ximiuni 6nacmusocmi coneti KapooHATHOI KMCJIOTHU 3YMOBJIEH1, 3 OHO-
ro 00Ky, HAJIEXKHICTIO iX O KJacy coJjieii, 3 iHIIIOro — mOB’sA3aHi 3 0c00JIH-
BOCTAMH KapOOHATHOI KMCJIOTH, a caMe ii cjaabKicTio, HecTifiKicTiO, JeTKi-
CTIO, JBOXOCHOBHiCTIO. Po3rissHeMO HallBaKJIMUBIIII 3 HUX.

Bsaemoldia 3 kucromamu. IIig giero cunapHINX, HidK KapOOHATHA, KHC-
JIOT Ha KapOOHATH BULLISETHCA BYTJIEKUCINH ras:

Na,CO, + 2HCl = 2NaCl + CO,t + H,0; NaHCO, + HCl = NaCl + CO,1 + H,0

CkopoueHi HOHHI PiBHAHHSA ITUX PeaKIliii MAalOTh BUTJISM:

CO; + 2H"=CO,t + H,0; HCO; + H*=CO,1 + H,0

3 HUX BUIHO, 1110 WoHU Iigporeny 3B’A3yIOThCA KapOOHAT-ioHAMU TaK
caMo, K HIig Jyac B3aeMOZil KMCJIOT 3 OCHOBAMM, TOMY JJsd HelTpaJisaiil
KHCJIOT MOKHa BUKOPUCTOBYBaTU Kapoouatu. I1a BracTuBicTs KapboHaTiB
3HAXOMUTH 3aCTOCYBAaHHA Yy CLIIBCHKOMY I'OCIIONapPCTBi: MIA 3HUMKEHHA KUC-
JIOTHOCTI 1 MOKpAaIleHHA CTPYKTYPU I'PYHTIB 1O HUX BHOCATH PO3MEJECHUN
BanHAK. Big0yBaeThes peakirisa:

CaCO, + 2H*= Ca*" + CO,t + H,0

Ileii mpomec Ha3UBaETHCA BANHYEAHHAM I'DYHTIB.

Peaxiito coseii kKapO0HATHOI KMCJIOTH 3 CUJIBHUMU KHCJIOTAMY BUKOPU-
CTOBYIOTH IJIs X BUSBJIEHHS.

Poskaadanns npu Hazpieanui. ¥ pe3yabTaTi HarpiBaHHsS Bci KapbOoHa-
TH, KPiM KapOOHATIiB JY:KHUX eJIeMEeHTiB, PO3KJIAJAIOThLCA 3 BUIIJICHHIM
BYTJIEKIICJIOTO Trasy:

CaCO0, = Ca0 + CO,

TigporemkapboHaTu JIy;KHUX €Je€MEHTIiB IIpM HarpiBaHHI IIepeTBOPIO-
I0ThCA Ha KapOoHAaTH:

2NaHCO, = Na,CO, + CO,1 + H,0
Iamni — #a okcuam:
t
Ca(HCO,), = Ca0 + 2C0,1 + H,0

BsaemonepemaopeHHs kapbonamis i zidpozenkapbornamia. SIK10 uepes
BOIHUIM po3unH KapOouaTy HaTpito a6o KanbIito mpomycTuTy ByriaeKucani
ras, To KapOoHaTH MePeTBOPIOIOTHCS Ha TiporeHKapboHaTH:

Na,CO, + CO, + H,0 = 2NaHCO,; CaCO, + CO, + H,0 = Ca(HCO,),

HarpiBanaam 7o0yTHUX PO3UMHIB MOKHA 3HOBY Ofiep:KaTu KapOOHATH.

JIJABOPATOPHI JoCnign
AKICHA PEARTIA HA KAPBOHAT- TA TTIPOTEHKAPBOHAT-IOHU

B oxny npobipKky HacuiTe Tpoxu (BKPUTH JIMIIE JHO) KPEHau, B iHIITY
HaJIMATEe 2 MJI POBUMHY MUTHOI coau. ¥ KOXKHY momauTe mo 1 M XJIOpuj-
HOI KHCJIOTH, OPas3y 3aKpUiiTe IMPOOKaMHU 3 ra3oBiABifHIMEU TPyOKaMMU,
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AK1 OITyCcTiTh y TPOOiPKU 3 CBisKOIPUTOTOBIEHOIO BalTHAHOIO BOm0I0. CIo-
cTepiraiTe yrBopeHHs B 000X MpoOipKax 3 BAITHAHOIO BOJOI0 0iJIOT0 KPU-
CTAJiUHOTO OCaay KaJIbIlili KapOoHATY.

IIpomoB:kyiiTe IIPOITyCKaTH BYTJIEKUCIUN Ta3 KPidh POSYMH 3 0CAOM O/I-
Hiel 3 mpobipok. CriocTepiraiite po3unHEHHSA 0Cay Kaablliii KapOOHATY BHA-
CJIIIOK IIePeTBOPEHHS MOro Ha KaJbIliil rizporemxkapooHat. IIpoxun’ ATiTh
el PO3UMH i cIocTepiraiiTe yrBOPeHHSA 3HOBY Ocany KajbIlili KapOOHATY.

3po06iTh BUCHOBOK IIPO Te, AKAa peaKIlid € AKicHOI Ha KapOoHATH i
rizporenkap6oHaTH Ta SIKOI0 03HAKOIO BOHA CYIIPOBOIYKYETHCS; 38 AKUX
YMOB BiiOyBa€ThCs B3aEMOIIEPETBOPEHHA KapOOHATIB i rigporenkapboHa-
TiB. CKJIaiTh PIBHAHHS BiATIOBIZHUX PeaKI[iil y IIOCJiZOBHOCTI ixX mepe-
0iry B MOJIEKYJIAPHi# Ta HOHHUX (hopMax.

T'idponiz kap6oramis. KapboHaTu JYy;KHUX €JIeMEHTIiB AK COJIi cJaabKoi
JIBOXOCHOBHOI KHCJIOTH Y BOAHOMY PO3UMHI TiApOJis3yIOTh 3 YTBOPEHHSIM
JIY3KHOTO CepeIOBUIIA:

Na,CO, + H,0 = NaHCO, + NaOH
CO?” + HOH = HCO, + OH"

KapbounaTu TphOXBaJIEHTHUX METAJIUHUX €JIeMEHTIiB, HaIPUKJIAJ ajio-
minit kapoonat, pepym(III) kapbouar i xpom(IIl) kapboHAT, 3a3HAIOTH ITOB-
HOT'O TiIpP0JIi3y, BHACIJOK SIKOT'0 YTBOPIOIOTHLCA BiAIOBiAHI OCHOBU Ta BYT-
Jekucanii ra3. Tomy Ipu 3JIMBaHHi, 30KpeMa, PO3UYNHIB aJlIOMiHI XJa0puay
i HaTpi#t KapOOHATY YTBOPIOIOTHCA He IPOAYKTU peakIlii oOMiHy, a IPOayK-
TH MOBHOT'O IiAPOJIidy coJi:

2AICl, + 3Na,CO, + 8H,0 = 2A1(OH),| + 3CO,t + 6NaCl

Came ToMy B TabJINITi POSYMHHOCTI B KIIITHHKAX IIUX COJIel CTOSATH PUCKH,
SAK1 BKa3yIOTh HA HEMOKJIUBICTE 1X iCHYBaHHSA Y BOZHOMY PO3UMHI.

Hobyeanns. [eaxi kapboHaTH y BeJIMKiN KiJTbKOCTi iCHYIOTE Y IpUPOXi
B CKJIaJIi TipchbKUX mopixa i minepasiB (qus. maJ. 68).

Iumri kap6oHaTu HoOyBalOTh Y IIPOMMCJIOBOCTI Ta B JiabopaTopii, Kopu-
CTYIOUHWCh BilOMMMM BaM BJIACTHUBOCTSIMHU COJIeH KapOOHATHOI KHCJIOTH i
BYTJIEKHCJIOTO Trasy.

= CKJAIiTh YOTUPHU PiBHAHHS PeaKIlili JOOyBaHHS CepeIHiX i KUCINX coJieii

KapOOHATHOI KMCJIOTH.

3acmocysanna HaWBaKJIMBIIIINX KapOoOHATIB i rifporerkapboHaTiB Ha-

BeZeHO y Ta0u1. 16.

Ta6bnuuysa 16
3acTocyBaHHsA conen Kap6oHaTHOI KUCNOT
dopmyaa coJii, Ha3Ba Tanysi 3acTocyBaHHSA
CaCO, — xpeiina, ByniBenbHi MaTepianu, BUPOOHUIITBO BallHa, HATIOBHIOBAY
MapMyp, BallHAK mamepy Ta ryMu, OCHOBa 3yOHUX I1acCT, BalTHYBaHHSA I'PYHTIB
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3axinyeHns maba. 16

Na,CO,, BupoGHUIITBO CKJIa, MIJIA Ta iHIIINX MAAHUX 3ac00iB,
KaJbIIMHOBAHA COJa namepy, 4o0yBaHHA cnoayk Harpito

¥V BorHeracHUKAaX, BUPOOHUIITBI MITYUHUX MiHepaJIbHUX

NaHCO,, nutna cona . . . .
BOJI, AK PO3MYIIyBau TicTa, JiKyBaJbHUII 3aci0

MinepaabHe 100pUBO, Y BUPDOOHUIITBI pigKOTO MUIAa,

K,CO,, moramr
TYT'OILIABKOI'O CKJIa

! Koporko npo ronosne

® Kapbornammna kKucioma € c1abKoi0, HECTIHKOIO JBOXOCHOBHOIO KIIC-

JIOTOI0, AKAa iCHY€E Jullle B pO3UNHi. Y TBOPIOE ABA DALY COJiell — KapOo-
Hamu i zidpozenkapbornamu. [[00yBalOTh PO3UMHEHHAM BYTJIEKKICJIOTO
rasy y BojZi. BUKOpPHUCTOBY€EThCA B Ta30BaHUX HAIIOSAX.

Coii KapOOHATHOI KMCIOTH — KPHUCTAJTIYHI PEUOBUHU 3 HOHHOIO
rpatkoio. Cepedri coni Ty KHUX eJIeMeHTIiB Ta aMOHii0 To6pe PO3UMH-
Hi y BoAi, pemita — MajJo ab0 IPaKTUUYHO HEPO3UMHHIi, KUCHLL COJLi
Kpalle pPO3UYMHSAITHCA, HidK cepenHi. BuaBIAOTH XapaKTepHi aad
coJieli BJIACTHUBOCTi: B3A€EMOJIIOTH 3 KMCJIOTaAaMHU 3 BUAIJIEHHAM BYT-
JIEKICJIOTO rasy, PO3KJIALalThcA 3a HarpiBaHHs (KpiM KapOoHATiB
Ay:KHUX ejdeMeHTiB). KapboHaTu i rigzporemxkapboHaTiu 3a HMEeBHUX
YMOB B3a€EMOIIEPETBOPIOIOTHCA. [[060yBalOTh 3a AOIIOMOTY BYTJIEKWC-
JIOTO Tasdy Ta MPUPOSHUX KapOoHATiB. MalTh IMIXPOKE 3aCTOCYBAHHS
Y BUPOOHUIITBI OyAiBeIbHUX MaTepiajiB, CKJIa, MUMHUX 3ac00iB, ma-
Iepy, B CLILCHbKOMY I'OCIIOJAPCTBI IJIs BAITHYBAHHA I'PYHTIB, a TAKOXK
Y MeIUITUHI, TO0YTi.

Jaa momutauBux. Y IPUPOIHINA BOAI MicTAThCA rigporeHKapboHaTn
Kansmiro i Maruiro. AKIo Taka Boja IPOCOUYETHLCA KPis3h CKJIECMiHHA IIe-
yepHu i Kpamae yHU3, PO3UNHEHI TigporeHKap00HATH IIOCTYIIOBO IIEPETBO-
proooThcA Ha KapOoHaTu. 3
IJINHOM Yacy 3’ SABJIAITHC
MiHepaJIbHI yTBOPEHHA Y
BUIIALL OypyJaBOK, TPY-
0OYOK TOIIO0O — cmaaak-
mumu. Bomnouac Ha pgHi
meyepu AaHAJIOTiYHO YTBO-

PIOIOTBCA cmanazmimu —
KOHYCOIIOi0OHI CTOBIYUKM,
Hanausu Tomio. Crajak-
TUTHU 1 CTAJIAarMiTU MOYKYTH
3’eIHyBATHCSA B KOJIOHU 3a-
BBumiku 10 30 m (mai. 81). Man. 81. CTanaktutu i cTanarmitu
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¢) Kourponshi 3asnanns

® 1. IoacuiTs, yoMy
a) cepemOBUIle Y PO3UYMHI MUTHOI i TPaJbLHOI cOnM Ty KHE;
0) mna moOyBaHHA KapOoHATiB He MOKHA BUKOPHCTOBYBATH KapOOHATHY
KUCJIOTY.

2. 3ampomoHyiiTe: a) TOCail, AKUI JOBOIUTD, 110 KapOoHaTHAa KHCJI0Ta caabIa
3a OIITOBY; 0) IBa criocoOu JOOyBaHH IPAJIbHOI COMU 3 TUTHOI i ONUH — JIO-
OyBaHHsA IIUTHOI coau 3 npanbuoi. CKaagiTs Bigmosigxi XiMiuui piBHAHHS.

3. CrianmiTes piBHAHHSA peakIliii 3a cxeMaMU IIePeTBOPEHb:

a) Ca — Ca(OH), — CaCO, — CaO — CaCO, — CaCl,;
6) Mg — MgCO, — Mg(HCO,), — MgCO, — CO, — Na,CO,.

4. [Ins 3MeHIIeHHA KUCJIOTHOCTI TVIMHUCTUX I'PYHTIB BHOCATH BAIHAK Y KiJb-
KocTi 3 T Ha rekrap. O0uncIiTh Macy BAaIlHAKY 3 MACOBOIO YACTKOIO JOMIIIIOK
10 % nnst BamHyBaHHS npucagubHol qiaauky mioirero 0,6 ra. Ha womy rpyH-
TYE€THCS BUKOPUCTAHHS BAIHAKY JJIS IOHNKEHHSI KMCJIOTHOCTI I'PYHTIB?

5. O6uuciaits macy kap6ou(IV) okcuny, askuii MOXKHA HOOYTH IIPU B3aeMOIil
KaJIbIIili KapOoHaTy Macom 7 T i3 XJIOPUAHOIO KucjioTor Macoio 30 r, macoBa
YacTKa XJIOPOBOAHIO B AKil ctanoBuTh 20 % .

6°.Tas, 1110 BUALIMBCA IPU BUIIAJNIOBAHHI IPUPOSHOTO BanHAKY Macoo 10,3 r
i3 MacoBOIO YaCTKOI AOMIIIOK 2 % , MOTJIMHYTHUH PO3UYMHOM HATPi# rimpo-
Kcumgy 06’emom 33,3 MJI 3 MACOBOIO YacTKo Jayry 20 % (rycruna 1,2 r/cm®).
Busumaure, sika cijib yrBOpHIacs, Ta 00UMCIIITE i Macy.

7*. Byryekucauii ras, foOyTHH IPU TePMiYHOMY PO3KIaLaHHI Mardii kapooHa-
Ty Maco 4,2 r, IPOIyCTUJIN Yepes3 PO3ULH, II[0 MiCTUTh HATPili riApoKcusy,
macoio 2,4 r. fIki coxai yrBopuaucs npu nsomy? O6uncaiTs ix Macu.

MPAKTUYHA POBOTA 10

MTOBYBAHHSA KAPBOH(IV) OKCHUJTY TA BUBUEHHS 1OT0
BJIACTUBOCTEMN. PO3IIIBHABAHHS KAPBOHATIB

B /[ocniod 1. JoOyBaHHA BYTJIEKUCJIOTO Tady Ta MOTO BUABJIECHHA.

ITigroryiiTe mpuiaanm A JOoOYBaHHS BYIJIEKMCJIOTO rasy, ImepesipTe
1oro Ha repMeTHUUHIiCTh. IIOKJIaLiTh Y MPOOIPKY KiIbKA IPYAOUOK KPEi-
I¥ i JoauiiTe XJIOPUIHOI KMCJIOTH, 11100 JUIle MOKPUTH iX IOBEPXHIO. 3a-
KpuiiTe IMIBUAKO IIPOOIPKY IPOOKOIO 3 Ta30BiABiAHOIO TPYOKOIO i 3aHypTe
ii KiHeIh y TOPOKHIO IPOOiPKY IPUOIM3HO Ha XBUJIUHY. 3a JOIIOMOTH 3a-
HaJIeHOl CKiIIKM BU3HAUTE HASIBHICTD Y IIPOOipIli BYTJIEKIICJIOrO rasy.

B JJocnid 2. PosunHeHHs BYTJIEKUCJIOTO I'ady ¥ BOIi.

IIpomycTiTh HACTYITHY IOPILi0 BYTVIEKUCJIOTO rady B IMpobipKy 3 1 — 2 mut
BOJIY, 32a0aPBJIEHOI IBOMA KPAILIAMU JIAKMYCY (METHJIOPAHIKY ), 10 3MIiHU KO-
J60pY iHguKaTopa. IIpo 1110 cBigunTh 3MiHa KOJIBOPY iHAuKaTOpa?

B J[ocnid 3. Peak1is ByrJIeKMCJIOTO rasdy 3 KaJIbIil IiIpOKCUIOM.
IIpomycTiTh HaCTYyIIHY TOPITif0 BYTJIEKHUCJIOTO rady B IpodipKy 3 1 — 2 Mt
BaIlHSIHOI BOAHU IO YTBOPEHHSA ocany. fAKa cias yreopuiaaca? IIpomoB:xyiiTe
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IIPOIYCKATH BYTJIEKHUCJIN I'as 10 yTBOPEHHS ITPO30POT0 Po3unHy. SIKa ciiab
yrBopuiaca? IIpokun’aTiTh ogep:KaHui PO3SUMH 1O YTBOPEHHS OCaLy.

B /Tocnio 4. PosnisHaBaHHA KapOOHATiB.

Y 4oTHPHOX IPOHYMEPOBAHMUX MPOOiPKaxX MiCTATHCA PO3UMHU HATPiH
cynabdary, HaTpili XJI0pUAy, HATPii KapOoHATy i HaTpili cuiaikary. Bu-
3HAYTE BMiCT KOKHOI MPOOipKYU XiMiYHUM cIIOCOOOM.

KoHTpoabHi 3aBIaHHSA

1. ITosicHiITH, 3aBOAKMN SKUM BJIACTHBOCTAM KapOOHATHOI KHCJIOTH
MOJKJIMBA peakIlisad MiK il ClJJI0 Ta XJOPHUIHOIO KIMICJIOTOH. UM MOMKHA
BBasKaTH i1 sKiCcHOIO Ha coJIi KapOboHaTHOI Kucaotu? Yomy?

2. IlepemiuiTs (pisMUHI BJIACTUBOCTI BYTJIEKHCJIOTrO I'ady, AKi crocTepi-
raJju miJ yac #oro JoOyBaHHsd.

3. 3’dAcyiiTe, AKa BJIACTUBICTh BYTJIEKHCJIOTO rasy JIEXKUTh B OCHOBI
1OT0 BUBHAUEHHS 3a JOIIOMOTH 3allaJIeHOl CKilIK’.

4. ITosicHIiTB, 1110 BiAOYBAETHCA IPHU IIPOMYCKAHHI BYTJIEKKUCJIOTO ras3y
KpPi3h AMCTUJIHLOBAHY BOAY i YOMY iHAMKATOD 3MiHUB 3a0apBJIEHHA.

5. ITosicHiTh, YOMY HpU MPOIIYCKAHHI BYIJIEKHCJIOT0 rady KPishb Ball-
HAHY BOAY BOHA CIIOUYATKY MYTHI€, IOTiM CTa€ IIpo30poIo, a IIPU HarpiBaH-
Hi BUmazmae ocag,.

§ 50. Konoo6ir Kap6oHy B npupogi

VYceBimomaeHHs 3MicTy 1IboTo ITaparpada gae aMory:
nosacHiosamu Kojsoobir Kapbony B mpupomi, CYTHICTH «IapHUKOBOTO
eherTy»;
OUiHW8aMU HACTIIKY «TADHUKOBOTO eeKTy».

Komoobir Kapbony B mpuponai — 11e 6esnepepBHUN IIPOIleC PYHHYBaHHSA
OIHIX KapOOHOBMiCHUX PEUOBUH Ta YTBOPEHHSA iHIINX i CKJIAM0OBa BEJITKO-
r'0 K0JI000iI'y peuoBUH, II0B’ A3aHOI0 3 JKUTTEAiAJIbHICTIO JKUBUX OPraHisMiB
(man. 82, a).

HaiiBaskausimma posib y Kos1000iry Kap6ony HaleKUTh BYTJIEKHCIOMY
rasy, 0 BXOJAUTH IO CKJIAAy aTMochepu 3emyi. 3 MOBITPA BiH y 3HAUHUX
KiJTBKOCTSAX MOTJIMHAETHCS HA3€eMHUMHU POCIMHAMU Ta (PiTOMIaHKTOHOM
Ceirosoro okeany. IIponec morauuanusa CO,, To6To poTocunres, BigOyBa-
€ThCS B 3€JIEHUX POCJMHAX TiJIbKM Ha CBiT/Ii. ¥ pes3yabTaTi bOTO YTBOPIO-
IOThCA OPTAHIYHi CIOJYKH, i B aTMochepy BUAIISAEThCA KUCEHb:

nCO,+ mH,0 =C (H,0) +nO,t

I opiuno 3a paxyHOK (hOTOCMHTE3Y YTBOPIOETHCA A0 80 MJIpI T opraHiu-
HUX CIIOJNYK, BugiasgeTbea 1 - 10! T KucHro, morsuHaeTbesa 1,7 - 102! g1k co-
HA4YHOI eHeprii, o B 10 pasiB mepeBuIllye piute CIIo;KMBaHHS eHeprii B cBiTi.

3 pocJIuH, AKUMU KUBJIATHCA TBapuHu, KapOoH y cKJIaai opra"iuyHux pe-
YOBUH HAAXOAUTH ¥ TBAPUHHI OpraHisMu, 3 XapuoOBUMHU IPOAYKTAMU — IO

216



Hememaniyni enemeHmu ma ix cnosiyku

OpradisMy JIOAWHN. 3TOAOM PAa30M 3 MPOAYKTAMH KUTTENiAIbHOCTI BiH BU-
BOJIUTHLCS B I'PYHT Y BUTJIAAL opraHiuaux pemnrrok. Ilix miero mikpooprauismin
OpraHiuYHi PeYOBMHU PO3KJIAMAIOTHCS, YaCTUHA IX MePEeTBOPIOETHCSA Ha HOBE
YTBOPEHHA opraHiuHoi maTtepil — eymyc. Inoxni 3a HecTaui moBiTPsA, BUCOKOI
KMCJIOTHOCTI cepeIoBUIIA JAHITIOT CTa€ HEIIOBHUM a00 KOPOTKUM: OpTaHiuHi
BaJINIITKY HAKOIINUYIOThCSA Y BUTJIALL TOpdy. ¥ gearux Topd’ sHuX 00J0TaxX
miap Topdy mocsarae 20 M 3aBToBIIKK. Ha MIbOMY IPU3YIHNHAETHCA 0i0I0oTiu-
Huii Kosmoobir Kapbony. ITokmanm KaMm’ AHOTO BYTLJLIS i TOPDY € IPOoAyKTaMU
mpoIieciB hOTOCUHTE3Y MUHYJINX I'e0JOTiYHUX enoX (MaJ. 82, 6, 8).

6 8
Man. 82. Konoobir Kap6oHy B npupogi (a); Topd (6); Byrinnsa (8)
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Byriekucauii ras i3 armocdepu morInHAETHCI TaKo:K BogamMmu CBiToBO-
o OKeaHy i B3aeMO/i€ 3 TripChbKUMM IOopoAaMu. BigTak yTBOPIOIOTHCSA Bal-
HAKM, JOJOMiTH Ta iHIIi KapboHaTHu, a y BOoAi — rigporemkapboHaTu. Aje
BYTIJIEKUCJINII Ta3 3HOBY IIOBEPTAETHCA B aTMoc(epy BHACIITOK BUBEPIKEH-
HS BYJKAaHIB, PO3KJIAY BATHAKY, IUXAHHA JIOJINHN, TBAPUH, POCJINH, IIPO-
meciB OpOmiHHS ¥ THUTTA Ta iH.

Taka pisHOMaHITHiICTH IpoIleciB 3abe3meuye MOCTiHUN i 36asamcoBa-
HUH Ko1000ir KapOomy B mpupoi: fioro morpamnisae B aTMochepy CTiIbKH,
CKiJIbKU ¥ BuUTpauaeTbcsi. Byraexkuciauii ras 6iisa moBepxHi 3eMJi 3aTpu-
MY€ TeIlJIOTY, II[0 € BaXKJINBUM JIJId OiATPUMKM KUTTA Ha ILJIAHETI B I[iJIoMYy.
Imaxime cepegusa Tremmeparypa 0ysaa 6 mpubausuo Ha 30 °C HMKUOIO Bif ic-
HYIOUYO].

OpHak Ha cTaH IPUPOLHOTO0 K0Ja0006iry KapOboHy CyTTE€BO BIJINBAE T'OCIO-
IapchbKa nidaapHicTh JioauHu. HedBarkaouu Ha Te, IO IJIOIL KYJIbTYPHUX
POCJINH, KOPUCTYBAUiB BYTJIEKUCJIOTO Tady, HaOJIMKAIOThCI OO ILJIOIII IPH-
pomHuX 6ioIeHO03iB, uepes piske 30iIbINIeHHS CIIAJI0OBAHHS PiSHUX BUIIB IIa-
JIMBA BMIiCT BYTJIEKHCJIOTO Ta3y B aTMocdepi 3pocTae, a BMiCT KMCHIO 3M€EH-
myeTbes. Tak, 3a MUHYJIE CTOJNIITTS BMICT BYTJIEKMCJIOTO rady 30iJbIInBCs
Ha 10 % . Ile mpusBeo 10 MiABUINEHHS TeMIIEPATyPU IIOBITPSA Ha OSUH rpa-
Iyc 1 3yMOBUJIO BUHUKHEHHA TaK 3BAHOTO «IIapPHUKOBOTO e(peKTy» — IIap
BYTJIEKHCJIOTO Ta iHIITUX T'adiB I'pae poJib CKJIa B MapHUKY.

ITapaukoBuii epeKT — I1e ITiABUIIIEHHA TEMIIEPATYPU B HUIKHIX IT1a-
pax atmocdepu 3eMJIi Ta ii MoOBepxXHi BHACTIOK HAaTPOMasKeHHA TaK
3BaHUX MAPHUKOBUX I'adiB (y TOMY YMCJIi i BYTJIEKUCJIOTO), 1110 IIepe-
IITKO/?KAa€ TeILJIOOOMiHY 3 KOCMiUYHUM IIPOCTOPOM.

= HasBiTh rasm, aAKi pasomM 3 BYIVIEKUCJIUM Tras3oM HaJeXaTb [0
«IIAPHUKOBUX» .

Take TigBUIIeHHA TeMIIEPATYPU CYIPOBOMMKYETHCA TJI00AJIBHUM IIO-
TeILIiHHAM Ha 3eMJi, II[0 IPU3BOAUTH A0 TAHEeHHS JbOJAOBUKIB APKTUKM I
AHTapKTUKM, TigBUINeHHA piBHA CBIiTOBOTO OKeaHy, 3aTOIJIEHHS 0araTbox
Teputopifi. [lounHaeThcsa TaHEeHHS BiUHOI MEpP3JIOTH, CIPUUNHSAIOUN 3a00-
JIOUYBaHHA 3HAUHUX ILJIOII, BUNANAHHA PACHUX MTOIIiB, IO MO3HAYAETHCA
Ha PO3BUTKY CiJIbCBbKOTO rocrogapcra. OTike, HUHI mpobiieMa 0XOpOoHU Ha-
BKOJIMIITHLOTO CepeOBUIIA, 30KpeMa i IIOBiTpPs, IocTae qy:Ke rocTpo, 0es ii
pO3B’A3yBaHHA JIIOJACTBO He 3MOKe BUKUTHU. [lJia 3amobiranuda i momosiaH-
HS HAAMIipHOTO «IIapHUKOBOTO e(eKTy» icHye O6araTro KOHKPETHUX CIIOCO-
6iB. Hacammepen — samiza TpaguiiiHUX AyKepes eHeprii HeTpaauIliiiHL-
MU (eHeprisa BiTpy, COHIIS, BOAM TOIIO) i3 3aIyUYeHHAM CYYaCHUX JOCATHEHDb
HayKWU i TeXHiKH.

V:xe pos3pobaeHUN AOCTiAHUNA 3pasoK OOJagHAHHA, YV IKOMY 3aBIAKU
eHeprii COHIIA «PO3IMIEITIOITHCA» MOJIEKYJIN BYIJIEKMCJIOTO ra3dy Ha KHU-
censb i wagumii ras (2C0, = 2CO + O,). Hanarog:xeHHs MPOMKCIOBOTO IPO-
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1ecy AacTh 3MOTY IIOM’ AKIIIUTHU IIPO0JIEMY «TapHUKOBOTO ePeKTy», BOTHO-
Jac oJlep:KaTu JeIeBi mKepesna yagaoro rasdy. Kpim uagaoro rasy MoskHa
O0yne mobyBaTu I KNCEHb, TOMY 3a YMOB MacOBOTO 3aCTOCYBaHHA IeH IIPOIEC
MOJKe CTaT! KOHKYPEHTOM TPOIIiYHUX JIiCiB, AKi Ha3MBAIOTh «3€JI€HUMU Jie-
TeHAMU’» IIJIaHeTHU.

!

KopoTko mpo rosioBHe

Komoobir Kapbouny — 1ie mocTiiHui i 30amaHcoBaHUNA TPUPOTHUI
IpoIlec PyMHYBAHHS OTHUX KapOOHOBMICHUX PEUYOBUH Ta YTBOPEHHS
irmux. ATMocdepa MOCTiAHO MOMOBHIOETHCSA BYIJIEKUCIUM Ia3oM 3a
PaxyHOK JKUTTEMiAJTbHOCTI POCJINH, TBApUH, IIPOIlECiB THUTTA, OPO-
IiHHA, ByJKaHIYHUX BUBEPIKEHD TOIMO. POTOCMHTE3 3MEHIITYE 3aMacu
BYTIJIEKICJIOTO T'ady B aTMocdepi, IIepeTBOPI0I0YN HOro B 3eJIeHIX POC-
JUHAX Ha OPTaHiYHi COOJYKH, 8 BOHU AK IPOAYKTH JKUBJIEHHA IIOIIAa-
IaIOTh B OPraHi3MU TBapUH i JIOAEH.

T'ocnomapchka misIBbHICTH JIOAWHN IOPYIIYE PiBHOBAry B KOJIO-
obiry KapOomy: BimOyBaeThCcsI HAKOIMHMUEHHS BYIJIEKHCJIOTO Ta3y i
3MEHINIEHHS KMCHIO, III0 CTAa€ NPUUYNHOI «IIapHUKOBOTO e(eKTy».
BasxauBum i gieBuM cmoco0oM Horo 3amobiranHs € 3aMiHa TpPagUIlii-
HUX KapOOHOBMiCHMX BHUIB IIaJnBa HETPAAUIIIHHUMU (AIbTEePHATUB-
HUMM) AKepeslaMu eHeprii.

¢) Kourponsni 3aBnanns

® 1. IoscHiTb

a) 110 BigO0yBaeThCca 3 KapboHATaAMH IIiJ] Yac BUBEPIKEeHHSA BYJKAaHiB; mil Ha
HUX HiTPaTHOI KUCJIOTU, AKA YTBOPIOETHCA IIiJ] Yac 'PO30BUX PO3PALIIB;

0) IPUUYNHN BUHUKHEHHS «IapHUKOBOTO e(heKTy», OI[iHiTh 10T0 HACTiAKY;
B) UOMY Yy BEJIUKUX NPUMIIEHHAX AOIiJIHHO YTPUMYBATU KiMHATHI poCu-
HU, a B MAJIEHbKUX — Hi.

2. Jlionmua Buauxae 3a geuab 450 — 650 r Byriiekucsioro rady. Pociuia 3 moBi-
TPA MOTJINHAE 3a cBiTOBU feHb (12 roguH) 5 r ByTJIEKUCJIOTO rady Ha KOKHUHN
KBaAPATHUN METP CBOEI IUCTAHOI ToBepxXHi. O0UMCIITE IJIOIIY JUCTAHOI ITO-
BEePXHi POCIMHU, SKa MOTJIMHE BYTJIEKUCJIUN ras, [0 BUAUXAE JIIOAUHA 3a
JIeHb.

3. Ha momi 1 ra 3epHOBi KyJIbTYpHU 3a OeHDb 3aBAAKU (POTOCUHTE3Y aCUMIiJIIO-
0Th Matiyke 100 KT ByTrJIeKUCIOTr0 rady, BUAIIAIOYYN IPU IbOMY KuceHb. O0-
YUCJITh 00’ €M KUCHIO, IO BUIiJIAE€ThCA 3epHOoBUMU 3 mrori 10 ra.

4°. KorenbHusa cnaimoe 3a 100y 2 T Byriwis, akuii mictuts 86 % C, 5 % H, 6,5 %
H,01i 2,5 % meroprounx nominok. O6UnCIiTE IIOMTY JIicy, AKWI KOMIEHCYe
BUTPATHU KMCHIO HA CIIAJIOBAHHS BYTiJIs, AKIo 1 ra jicy 3a o0y «BUpoO-
ase» 10 KT KUCHIO.
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VYceBimomaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
xapaxmepuidysamu anoTponHi Bugosdminu Cuitito, ix ¢isnuni Ta ximiu-
Hi BJIaCTMBOCTI, crtocoOu 10OyBaHHS, 3aCTOCYBAHHS;
ckaadamu PiBHAHHS, CXeMH eJIeKTPOHHOTO OaJiaHcy BiATTOBigHMX Ximiu-

HUX PeaKIii.

Agaorponni Bugo3miau Cuiiniro. @isuuni Baacrusocti. Cuiiniii yTBo-
pro€ ABi IIPOCTi peyoBUHM, TOOTO JABi aJOTPOIHI BUAO3MIHM: CHJIIIIA Kpu-

6

Man. 83. Cuniuin: a — KpucTaniyHmi;
6 — aMopdHUI

CcTaMiuHMK i cuimiii amopHU, AKi Pis-
HATBbCA OyI0BOIO peuoBUHYT (MaJ. 83).
Kpucmaaniunuil cuiinii Mae ayiMasoIno-
IiOHY KPUCTANYHY I'PATKY: KOMKHUIA aTOM
CIIOJIYUEeHUN KOBAJEHTHUMHU 3B’A3KaMU 3
yorupma iHmumu aromamu Cuiimiro. Aujie
3B8’a3Kku Mixk aromamu Cuimiro Habara-
TO cjaabkirmi, HixK Mixk aromamu KapOoHy B
anmazi. Tomy KpucTamiyHWN CHUJIIIHN Mirr-
HUil, aje TeMmIepaTypa HOro ILJIaBJIeHHSI
(1415 °C) menma, Hixk aamasy (4000 °C). Ha-
BiTBH 3a CTAaHZAPTHUX YMOB UaCTUHA 3B’ A3KiB
MizK aToMaMu B MOr'0 KPUCTAJL PYHHYETHC,
i 3’ABISAIOTHCS BLIBbHI €JIEKTPOHU, AKI Hama-
IOTh CHJIiIIiI0 MeTamiuHMi OJMCK i HesHau-
HY eJieKTporposiguicTs. Ilpu HarpiBamui i
ocBiT/IeHHI 36iJBIITYeTbCA KiJbKiCTh 3pYii-
HOBaHUX 3B’fABKiB Ta BiIbHUX €JIEKTPOHIB i
3pocTae eIeKTpoIpoBigaicTs. OTike, KpucTa-
JiYHUE CcUIiIiil € HamiBIpoBigHMKOM. 30-
BHIIITHBO BiH TaKOK CXOXKuit Ha mertay. Of-
HaK JI0 MeTaJIiB A0r0 He BiTHOCATh, OCKLILKI

BiH MOTaHO ITPOBOJIUTDL €JIEKTPUYHUN CTPYM, KPUXKHUHA i BUABJAE IIepeBaKHO

XiMiUHi BJIACTHBOCTI HEMETAJIiB.

Amop@ruil cuiiniii Mae TaKOX KPUCTAJNIUHY I'DATKy, MOLIOHY MO aj-
Maay, aje HeBImopAAKoBany. lle Oypuii MopoInoK, 6e3 IIeBHOI TeMIlepaTypu
ILJIaBJEHHA, IIT0 XapaKTePHO AJId aMOP(MHUX PEUOBUH.

HooyBauna. ¥ npuposai Cuiiniit y BilbHOMY cTaHi He TpalLIfgeThCAd, iC-
HY€ JIUIle Y BUTJIAAL cIoJyK. IIomupeHMMY OPUPOSHUMU CIIOJYKAMU €
cuainin(IV) okcun i cumikaru 3i crynmeneMm okucHeHHs Cuaimito +4. Tomy
IJIs oro moOyBaHHS BUKOPHCTOBYIOTh OKMCHO-BiZHOBHI peakiiii, B AKUX
BimOyBaeThcsa BimHoBaeHHsa CHIIilfito 3a cXeMoo:
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Haii6iapIn 4oCTYIIHOIO I AeIlleBOI0 CUPOBUHOIO AJIS JOOYBAHHS CHUJIIIIiI0
€ micok Si0,. ¥ npomucnosocmi cuniniii no0yBamTh HarpiBaHHAM CyMilIi
OicKy i Byrimas:

t
SiO, + 2C =8Si + 2CO,
a B 1abopamopii — B3a€EMOIi€I0 UNCTOTO MiCKY 3 IIOPOIITKOM MarHiio:
t
Si0, + 2Mg = Si + 2MgO

= CKJIAIiTh CXeMU eJIEKTPOHHOTO OaJIaHCYy PO3TIAHYTUX PeaKIliil.

XimiuHi BIacTuBOCTi. 3a XiMiYHUMU BJIaCTUBOCTSIMU CUJIiITil, K i ByT-
Jenb, € HemerasaoM. OgHak 10ro HeMeTaJIiuHi BJIaCTUBOCTI MEHIII BUABJIEH],
OCKiJIBbKU pagiyc aToMa OiJbInii i 30BHIIIHI eJIeKTPOHU PO3MillleHi gaJIi Bix
anpa (muB. § 44, Ta6a. 13). Kpucraniuauii cuiiniii 3a cTaHZapTHUX YMOB
xiMiuHO JOBOJII iHepTHUH, ajle IPU HATPiBaHHI cTae aKTUBHimIIM. AMOpd-
HUH — 3HAYHO aKTUBHIIINN, Hi)K KPUCTAJIYHNH. Y Ci peaKIrii 3a y4acTio CH-
JILITi10 € OKMCHO-BiAHOBHUMHU. B HUX CHJIiIiii, TOAi0OHO 4O BYTJIEII0, BUSIBJIISIE
BiTHOBHI a00 OKMCHIOBAJIbHI BJIACTHUBOCTI.

BionosHi saracmusocmi 61JIbII XapaKTepHI AJ1a cuiiliio i BigmosigzaooTs
IpoIecy: o "
Si—4e—Si

3a cTaHZapTHUX YMOB CUJIiITil pearye 3 (GTOpPOM, IIPpU HATPiBaHHI CIIOTY-
YaeThCs 3 iIHIITIMHU TaJIoTeHaMU, KMCHEM, a30TOM, CipKOI0, ByTJIeIleM:

Si+2F,=SiF;  Si+0,=S8i0,

Cuniniin(IV) Crminiin(IV)
Garyopuz OKCH
. t . . t .
Si+ 2S =SiS,; Si+ C=SiC
Cuiniin(IV) Cuniniin(IV) kap6iz
cynbdin (xap6opyHz)

3 KucJaoTaMu He pearye. ¥ peakiiii 3 po3umnHoM ab0 pO3IIaBOM JYTY CHU-
JILITIY TaK caMo, K aJIOMiHil, BUTiCHAE BOJEHb:

Si + 2NaOH + H,0 = Na,SiO, + 2H, 1

Harpiit cunikar
OKucHW08abHI 8acMUB0CMI CUIIIIIiI0 BiAIIOBiIaI0Th ITPOIIECY:
0 +4
Si—4é—Si
i BUABIAIOTHLCSA IIPU HATPiBaHHI B peakiiax 3 6ararbma metamamu (Ca, Cu,
Cr, Mg, Mn, Fe ra iu.):
t
2Ca + Si =Ca,Si
Kanpuiii crmimug

= CKJaJiTh CXeMHU eJIEKTPOHHOTO OaJIaHCy s PO3TIAHYTUX peakiii. [fo-
BeIiTh OKMCHO-BiJHOBHI BJIaCTUBOCTI CHUIIiITiTO.

3actocyBanHA. CUiliii 3aCcTOCOBYETHCA IJIsI JOOYBAHHA PiBHUX CILIA-
BiB. Tax, 3auizo i3 4 % -Bor H0O0ABKOIO CHUJIIIIiI0 Ma€ 3MATHICTEL IIIBUIKO
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HaMarHiuyBaTHUCA i podMarHiuyBaTucA. 3 HBOTO BUPOOJIAIOTH €JIeKTPUUHIL
tpamcpopmaropu. Cranas i3 Bmicrom 15 — 20 % cuiimito € KHCIOTOCTiM-
K010, i 3aCTOCOBYIOTH [IJIsI BUTOTOBJIEHHA XiMiuHOI armaparypu. CriaB mizni 3
4 — 5 % cuiiro 3aCTOCOBYETHCS B MAIlIMHOOY IYBAaHHi.

Kpucranu cuiritiro € HamiBIpoOBiAHUKAMM, i TOMY MAaiOTh IIIMPOKE 3aCTOCY-
BaHHA B MiKpoesekTpoHimi. Ha cBiTii mpoBigHa 37aTHICTH CHIIIIIiIO 3pOCTaE.
Axiio 3’eqHATY ABa KPUCTAJIN CIJIIITiI0, OOUH 3 AKMX PO3MIIIIeHni Ha CBiTIIi, a
iHIMIMI — y TeMpABi, TO BUHUKAE eJeKTPUUHUU cTpyM. 1le ABuUIle BUKOPUCTO-
BYETBCA Y (POTOETIEMEHTAaX — IIPUCTPOSX, AKi IIePeTBOPIOIOTH COHIUHY €HepTito
B eJIeKTPUUHY. POoTOeIEMEHTH BUKOPHUCTOBYIOTH Y TOJIMHHNKAX 1 MiKPOKAJIBKY-
Jsgropax. Tucsui KpucTasriB cuiiifio, 00’eIHAHNX Y COHAYHY OaTapero, € JKepe-
JIOM eJIeKTPHUYHOI eHeprii i Ha 3emuri, i B KocMoci, HammpukIam Ha MITYYHUX CY-
OyTHUKAaX. I3 cuiito ;00yBaroTh KapOOPYHI, AKHMI 32 TBEPAICTIO IIOCTYIAETHCI
Jumre aaMasy. ToMy H0ro BUKOPHCTOBYIOTH JIJISI 3aTOUYBAHHSA Pi3IliB MeTaJIopi-
3aJbHUX BEPCTATIB i MUIi(pyBaHHA KOIIITOBHUX KaMeHiB (IuB. MaJ. 76).

' KopoTko mpo rorosue

® Cuiniii HaJIeKUTh 0 HEMeTasiB. Y IIPUPOAi y BiIbHOMY CTaHi He

TPAILIAETLCS, iCHYE Y BUTJIAAL JBOX AJOTPOIIHUX BUIO3MIiH — II€ CHJIIIIiN
KPUCTAJIIUHNHT i CHIiIiHi aMOp(hHNH, AKi PisHATHCS 3a OYI0BOIO PEUOBUHII.

Kpucmaniunuil cunitiii Mae aJMa30mogiOHy KPUCTATIUHY I'DATKY .
Amop@HUl CUITIIiTi Mae TAKOMK aJIMal30MoAi0Hy KPUCTATIUHY I'DATKY,
aJjie HeBIIOPSATKOBAHY.

Y xiMiuHMX peakIisix Ccuiailiil xiMiuHO iHepTHUU, pearye mepe-
Ba’KHO 3a BUCOKUX TeMIepaTyp, BUABJSAE BigHOBHI (Haibigbin xa-
paxTepHi) i OKMCHIOBAJIBbHI BacTUBOCTi. CUPOBUHOIO IJId fOOYyBaHHA
CIIiITiIO € micok. Mae mmpoKe 3acTOCYBaHHA B MiKPOEJIEKTPOHIILi, CO-
HAYHIT eHepreTuIli, MeTaJyprii.

Oaa monmurauBux. ¥ Kamigoprii (CIITA) € CunikoHoBa goauHa, ae 30-
cepeKeHi BimoMi B ychOMY CBiTi KoMIIaHil 3 BUPOOHUIITBA KOMII IOTEPiB,
IIPUCTPOIB MOOiTBHOTO 3B’A3KYy, IporpaMHOTO 3abesleueHHs, OioTex-
HoJorii Tomo. Hassa Cunikonosa 0osuna € yocOOJIEeHHAM HAACYYaCHUX
TEeXHOJIOTil i BUCOKOI'O PiBHSA KUTTH.

¢) KourponsHi 3aBnanns

® 1. ®opmyau CHONYK, y AKUX CTYIiHb oKMcHeHHsA CuIinito gopisHIoE
a)—4,06)+4, — e
A SiO,; B SiH ; B Mg,Si; I SiCl,.

2. ITosacHiTs, HOMY

a) 3B’ A3Ku Mixk aromaMu Cuiliro B KpuCTaIivHOMY CUJIiIif0 caabKirmmi, HisK
misk aromamu Kap6ony B anmasi;
B) cUJIini#l mimaBuTheA 3a TemiepaTypu 1415 °C, a 6inuii pochop — 3a Temie-
parypu +44 °C.
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3. O6uucIiTh Macy KpUCTAIIYHOTO CUIIIi0, AKUN MOKHA ofepxaTu 3 Si0, ma-
como 0,8 Kr BiJHOBJIIEHHSIM KOKCOM y AYTOBill meui, AKIO I0T0 BUXiJ CTaHO-
BuTh 90 % .

4. O6uucaitTe macy cuainiii((IV) okcuay, 110 yTBOPUTHLCA MPU CIAJIOBAHHI B
kucHi 60 r cuitito, y AKoMy 5 % HeropouuxX JOMIIIIOK.

5%. O6uncaiTh 06’€M PO3UMHY HATPiM TIAPOKCHUAY 3 MACOBOIO YACTKOIO JIYTY
34 % i rycrunomwo 1,37 r/cMm®, AKU BUTPAUYAETLCA HA PEAKI[iI0 3 CUJIIIiEM,
IIT0 YTBOPIOETHCA MiJ| Yac CIJIABJAAHHSA MarHiio macoi 4,2 r i3 cuainii(IV)
OKCHAOM Macow 14,4 r.

§ 52. Cnonyku Cunigito(IV)

YeBimomaeHHs 3MicTy IIbOT0 Imaparpada gae sMory:
xapaxmepuiysamu GismuHi Ta XxiMmiuHi BIacTuBoCTi, crocobu qob6yBaHHA
i BacrocyBamua cuniiiii(IV) okcuny, cuaiKaTHOI KMCJIOTH i CUIiKaTiB;
ckaadamu PiBHAHHS BiAIOBiAHNX XIMiUHUX peaxIii.

Cuniniin(IV) okcupn (cwmimifi miokcuza, KpeMHe3eM) — CTiHKWH KUCJIOT-
Hui okcup Si0, 3 BUIIMM CTyIeHeM OKucHeHHA Cuiriniro +4, AKuii gy»Ke Bia-
pisHAETHCA 3a CcBOIMHU (PIBMUHMMM 1 XiMiYHUMU BJIACTUBOCTAMH BiJl aHAJO-
riunoro oxcuny KapGony. Ile TBepaa, Tyromnaska peuosuna (t_ = 1713 °C),
Yy IPUPOJi TPAILIAEThCA Y BUTJIAAL MiHepaay KBapiy (Mai. 84, a), y Boji He-
posunnHa. I[IprunHa 3a3HaueHNX BiIMiHHOCTEH y TOMY, IO TBEPAUN KapOOH
IIOKCHUJ KPHUCTANI3yETbCA B MOJIEKYJIAPHIN
rparTiii, a CHUJIIMiA mioKcua — B aTOMHin. Y
KpucTraii KoxxHMU atoM CUIiio cnoayuyeHun
KOBaJICHTHUMHY OAWHAPHUMU 3B’ A3KaMH i3 UO-
TupMma aromamu OKcCUTeHY, a KOKHUHN aToM
Oxcureny — 3 gsoma aromamu Crritizo (ma.
84, 0). Oxpemux mosekya SiO, B KpucTasri He-
Ma€, yBech KPHUCTAJ SBJISE CO00I0 HiOM OTHY
TiraHTCHKY MOJIEKYJTY, a00 HeOpraHiuyHUH 1I0-
aimep (Si0,) . Tomy sanmc ckaany crminii(IV)
OKcHUAy y BUIJIAAL Ximiunoi (opmynu SiO, €
YMOBHUM i BKasye JIUIe Ha CIiBBiAHOIIIEHHST | |
aromiB Cuiirito Ta OKCuUreHy B OKCH/II. o (0]

Ximiuni enacmueocmi. Ik KUCIOTHUN |

. ... —Si—0—Si—0—
okcuy SiO, BcTymae B ximiuHi peakmii, xa- | |
PaKTepHi IJId IIHOTO KJIACy CIIOJYK. AJe pe- 0 o
aKIIifiHa 3JaTHICTH IOr0 HU3bKA: Ha BiAMiHY | |
Bif iHITMX KUCJIOTHUX OKCUAiB cuurimiin(IV) 6
OKCH/J He pearye 3 BOJI0I0, JIUIIIe 3a IIigBUuIIle- Man. 84. Keapu (a), kpucTtaniuxa
HOI TemnepaTypu (IIpU CIiKaHHI UM CILJIaB- FpaTka KBapLy (6)
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JISTHHi) B3aeMoJIie 3 OCHOBHUMU OKCUAAMU, JyraMu, KapOoHaTaMu JIYKHUX
eJIEMEeHTiB 3 YTBOPEHHAM COJIell CUJIiKaTHOI KMCJIOTH!
Si0, + Ca0 = CaSiO,
Si0, + 2NaOH - Na,SiO, + H,0
Si0, + Na,CO, =Na,SiO, + CO,

ITomi6Ho mo xapbou miokcunay cuiainiii(IV) okcupm 3maTHHII BCTyIIaTH B

OKICHO-BiTHOBHI peakiIiii, BUABJIAIOYN OKMCHIOBAJbHI BJIACTHUBOCTI:
Si0, + 2C=Si+2C0,  SiO,+ 2Mg ~Si + 2MgO

3acmocyeanna. Cuniniii(IV) okcug Mae MIMpoke 3aCTOCyBaHHA B TEXHIITi.
KBaprosuii micok izje Ha BUpOOHUIITBO 6€TOHY, CUIIKATHOI IIeTJIn, KepaMiuHIX
BUPOOiB, KBAPIIOBOT'O CKJIA, ITT0 AeTAJbHIIIIe POSTJIAAATUMETbCA Y HACTYITHOMY
naparpadi. IlnactTuHKY 3 KpucTaIiB KBapIly 34aTHI IepeTBOPIOBATU MeXaHiu-
HY €Hepriio B eJIEKTPUUHY.
Taxki peuoBmHHM 3a Ha3BOIO
n’e3oeleKmMpuKy  BUKOPU-
CTOBYIOTh $SK TeHepaTopu
3BYKy. MpiGHUIT MmOPOIIOK
curinin(IV) okengy — cui-
Kazeslb — 3aCTOCOBYIOTH K
azmcopbeHT y (hapMalieBTHIy-
HiHA, onTUYHINA, mappymep-
Hifl, INKipAHIA ITPOMMCJIO- Man. 85. Cunikarenb
BocTi (MaJ1. 85).

CunikaTHa KuMcIoTa Bignosinae KuciaorHomy cuiinii(IV) okeuay SiO,.
Ximiuna popmysra — H,SiO,. Aromu Cuminiro y KACIOTi criosydeHi uepes
aromu OKCUTeHY B JAHITIOTY Pi3HOI JOBXKMHML:

OH OH OH OH
| [ | |
—S|i—O—S|i—O—|Si—O—|Si—
OH OH OH OH

Ximiuna popmyaa H,SiO,, ak i B curiniin(IV) okcuny, € yMOBHOIO i Bifio-
Oparkae KiTbKicHe CHiBBigHOIIIEHHS MisK aToMaMu B MoJeKyai. CuiaikaTHa
KHCJ0Ta — IIe CYMIIl CHJIiKATHUX KHCJOT,
AKi BiIPi3HAIOTHCS HJOBKUHOIO JAHITIOTiB. Bu-
IiIVTH OKPEMi KMCJIOTH HEMOKJIUBO.

CBikomo0yTa cHIiKaTHA KHCJIOTA MAa€ BU-
g gparJmcroro ocany (man. 86), y Boai He
PO3BUMHAETHCA, ITPY HATPiBaHHI JIETKO PO3KJIa-

IaeThCs IMOAI0HO0 40 KapOOHATHOI KMCJIOTH:

t
H,SiO, =Si0, |+ H,0
CurikarHa KUCJIOTa SK HEPOSYMHHA PEUOBH-
Man. 86. CnnikaTHa KicnoTa Ha i cIaOKUil eJTeKTPOJIIT He BUABJIAE 0araThox
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BJIACTUBOCTEH, XapaKTepPHUX IJIsd KHCJoT. Tak, BOHA He 3MiHIOE KOJbOPY iHIM-
KaTopiB, He pearye 3 MeTajJaMu, ajie PO3UNHIEThCA B JIyTrax, yTBOPIOIOYUM COJIi:

H,Si0, + 2NaOH = Na,SiO, + 2H,0
H,SiO, + 20H™ = Si0} + 2H,0
Ha Bigminy Big 6araThox iHINNX OKCUTE€HOBMICHUX HEOPraHIUHUX KHC-
JIOT CUJIIKATHY KHUCJIOTY He MOXKHA JOOYTU PO3UMHEHHAM Ii OKCUAYy y BOi,

00 BiH 3 Helo He pearye. [JoO0yBaioTh CUIIKATHY KUCJIOTY Hi€l0 CUJILHIIITOL
KMCJIOTH Ha il coJri:
Na,SiO, + 2HCl = 2NaCl + H,SiO,|
Na,SiO, + CO, + H,0 = 2Na,CO, + H,SiO,]

Peax1tito po3unHy COJIi CHIIiKATHOI KUCJIOTU 3 KHUCJIOTOIO BUKOPUCTOBY-
IOTh AK AKiCHY peakxIio AJis BUABJIEHHS CUJIiKaTiB.

CunikaTHa KMCJI0Ta He Ma€ IMNPOKOTo 3acTOoCyBaHHsA. 3 Hel 1o00yBaOTh
CUJIiKareyb.

Cumikatu — coJri cuirikaTHOI KucaoTu. XimMiuHi (DOpMYyIT TaKOMK € YMOB-
HUM 3ammcoM ix ckjany. HeposuuHHiI y BOAl CHIiKATH BXOAATH A0 CKJAILY
0araTbox ripchbKUX mopix. PopMyau MPUNHATO 3aINUCYyBaTH K CYKYIHICTH
dbopmMyJs OKCHUAIB, HANPUKJIAJ MarHii cuiaikar — 2MgO - SiO,, asbect —
3MgO-2Si0, - 2H,0. IIpupoaHi curikaTu, 0 CKJIaAy AKUX BXOJUTD ATIOMIiHIHA,
HA3UBAIOTHCA AlloMOcuLiKamamuy: noaboBuil mmar — K,O - Ale3 - 6Si0,,
riuHa — AlO, - 2Si0,. Posunnrumu y Bozi € nume cuiikatu Harpiro i Ka-
aito. Bogauii posumn Harpiii cuiikary Na,SiO, Bimomuit AK cusikammuuil
Kaeil. 1110 cinb HasWBalOTh Pi0KUM CKJIOM 3a 3ATHICTH YTBOPIOBATH B’SI3Ki
PO3YMHU, AKi IIOCTYIIOBO IIEPETBOPIOIOTHCS HA CKJIOMOAiI0HY Macy. Po3unHHi y
BOJIi CUJIiKaTH BCTYIAIOTh Y peakilii oOMiHy 3 KMCJIOTAMU, 3 iHIITMU COJISTMU:

Na,SiO, + CaCl, = CaSiO,| + 2NaCl

= Uy 3 ycima corsaMu pearye HaTpii cuaikar? Bigmosias o6rpyuTyiiTe.

Y BogHUX PO3UYMHAX CHJIKATHU TiApPOJIi3YIOTH i CTBOPIOIOTH Jy:KHE ce-
penoBuiie:

Na,SiO, + 2H,0 — H,Si0,| + 2NaOH

VHacxigok cjrabKocTi Ta HECTIHKOCTI CHMIiKaTHOI KUCJIOTH Tipoais me-
pebirae mo KiHIIS, TOMY 3 4acOM PO3UYUHU CHJIIKATiB MYTHIIIIalOTh uepes
YTBOPEHHS HEPO3UNHHOI CUIiKaTHOI KUCJIOTH.

= [IosicHiTH, YoMy B TabOJIUIi POSUMHHOCTI Yy KJIITHHKAaX, III0 BiAIIOBiZa0ThL

cuJikaraMm TPHOXBAJIEHTHUX MeTaJiuHuX eJ’IeMeHTiB, CTOATHb PUCKMH.

3acmocysannsa. 13 po3UNMHHUX CHJIIKATIB HaN6iibIlle 3aCTOCOBYETHCS
HaTpii curikar. Yloro BogHMI PO3YNH BUKOPUCTOBYIOTH AJISA IIPOCOUYBAHHS
IepeBUHU Ta TKAHUH (TeaTpajbHi meKopaillii), 100 HaZaTyu iM BOTHETPUB-
KOCTi; BUTOTOBJIEHHSA IIEMEHTHUX PO3UMHIB; ¥ BUPOOHUIITBI CHIIIKATHUX
KJeiB i ¢papb, Mmuiinux 3acobiB Toio. Kajiii cuaikaT 3acTOCOBYIOTH Y BU-
POOHUIITBI KepaMiuHUX i MOPIEIAHOBUX BUPOOiB. AJIIOMOCUIIiKATH IITHUPO-
KO BUKOPHCTOBYIOTh Y CUJIiKaTHIN IPOMUCIOBOCTI, & TAKOK AK aJCOPOEHTH.
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KopoTko mpo roiosue

Ho BaskauBux crmoayk Cumimimito Hame:sxars cuiinii(IV) oxkcun, cu-
JikaTHa Kucaora Ta ii comi (cmmikarm). Cuaiyitt(1V) oxcud SiO, —
KUCJIOTHUIM OKCUJ, OCHOBA IipchbKux mopin. Mae aTroMHy KpUCTaJIiuHy
I'PaTKy, TOMY TYTOILIaBKHWI, HEPO3SUMHHUUA y BOJi, MAJIOAKTUBHUI 34
CTAaHZAPTHUX YMOB. 3a HarpiBaHHSA pearye 3 OCHOBHIMU OKCUIAAMU, JIY-
raMu, BUTICHSE JIETKIIlli OKCUAU 3 coJieii. BUKOPHUCTOBYEThCA ¥ BUPOO-
HUITBi OyIiBeIbHMX MaTepiajiB, KepaMiKu, KBapPIIOBOTO CKJIA TOIIIO.

Cuaikamna xucroma H,SiO, — HeposuwHHa y BOJi, HECTiHKa,
ciabKa, He BUABJAE OLIBIIOCTI XiMiUHMX BJIACTHMBOCTEIi, XapakTep-
HUX AJA KUCJIOT. [JoOyBatOTh BUTiCHEHHAM CUJIBHIIIINMU KMUCJIOTaAMHU 3
ii coseii. 3aCTOCOBYIOTH IJIsI OOYBaHHS MOPYBATOTO aJCOPOEHTY CIIi-
kareJo SiO, 3 BUCOKOIO MOTJIMHAIBHO 3JaTHICTIO.

Cunikamu, KpiM CIIIKATIB JIy»KHIX eJIeMEHTiB, HEPO3UMHHI y Bofi. Pe-
aryioTb 3 KMCJIOTaMU, iHIITMMHY COJIIMHU, Y BOTHUX PO3UMHAX TiIPOJIi3yIOTh.
IIpuponHi ciosiyKu pyHHYIOTbCA, YTBOPIOIOUN MiHepaJIbHi ITOKJIaIu, I'PYH-

TH. 3aCTOCOBYIOTHCSA Y BUPOOHUIITBI CHJIIKATHUX MaTepiais.

Jlns momuTIuBuX.
Hocnid. Y mocynuHi smimnraiiTe CUJIiKaTHUN KJIel 3 TEIJI0I0 BOAOIO Y

cuieBiguoenHi 1:5. Kopucryouucs TpyoouKo0 a00 COTOMUHKOIO, IIPO-
IyHTe Kpisdh PO3UMH BYIJIEKUCAUM rasd. SIKa peuoBHHaA BUMAJa€ B ocaj?
Hanumrites piBHAHHA XiMiuHOI peakirii.

¢) KouTposni saBranus

® 1.
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ITosacuiTe, yomy

a) oxcuau Curminio SiO, i Kap6omy CO, BinpismamoThca 3a (ismuHUMEI
BJIACTUBOCTSAMU;

0) cuikaTHA KUCJI0Ta He BUABJSE OLIBITOCTI XiMiUHMX BJIAacTUBOCTEH, Xa-
PaKTePHUX IS KUCJIOT;

B) PO3UMH HATPill CUJIIKATY Ha IIOBiTPi HOCTYIIOBO MYyTHIE.

dopMysiu PeUOBUH, IKi YTBOPIOIOTEH CUIiKaTHY KUCJIOTY, — IIe

A SiO, i KOH; B K, SiO, i HCI; B Si0O,i H,0; I' Si0, i HCI.

V nBox nmpobipkax 0e3 eTUKEeTOK MiCTATHCA PO3UMHU KaJill cHuIikaTy i xajii
KapoOouary. K XiMiuHMM CIIOCOOOM BU3HAUNTHU KOXKHY ciib? CKIagiTh pis-
HAHHS BiIIOBiTHUX peakKIliii y MOJIeKYJIAPHil Ta HOHHUX (popMax.
CkiaamiTh piBHAHHS XIMiUHKX peakIiii 3a cxeMaMU IepeTBOPEHb:

a) Si — Si0, — Na,Si0, — H,Si0, — Si0, — Si;

6) CaSiO; — Si0,—Na,SiOs

Si/

HanwunriTe piBHAHHA TiAposisy HaTpill KapboHarTy i HaTpi# cuiikary. ka3
IIUX coJIel y BOZHOMY PO3UMHi rifposisyerses 6inbine? Yomy?

O6unciaiTe Macy 6apiii cuirikary, AKU MOMKHA HOOYTH Wi Yac CIJIABIAHHA
Gapiii okcuay KimbKicTio 1,2 Mmoub i3 cuminiii(IV) okcugom macoio 90 r.
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7. Opua 3i cmosryk Curintiro mig xomom E 552 BUKOpHCTOBYETHCA AJIA 3a1100iraH-
H 3JIEKYBAHHIO XapUYOBUX MPOAYKTiB (6opormrHo, puc Ta iH.). Kpim Cumirizo
BoHa mictuts 34,48 % Kaubiito i 41,38 % Oxcureny. Busuaure popmyay
Ii€l CIIOIYKU.

8*. IIpu crraBiasHHI cogqu Mmacoio 170 r i3 MacoBoO0 4acTKOIO HATPil KapboHATy
92 % s mickom macoro 90 r 6yJio 106y TO HATPil cuiikaT macoio 175 r. O6uuc-
JITH BUXiJ MPOAYKTY PeaKirii.

§ 53. CunikaTHi maTepianm

YceBimoMmaeHHs 3MicTy IIbOT0 Iaparpada 1ae aMory:
Haso0umu IPUKJIALAY CUIIKATHUX MaTepiais;
xapakmepu3yeamu CKJIaI, BIACTUBOCTI Ta rajaysi ix sacTocyBaHHH.

I3 mpupogHUX CHJIIKATIB BUTOTOBJIAIOTH Pi3sHOMAHITHI MaTepianu, AKi
HA3UBAIOTHCA CUJIKAMHUMU, a TIPOMUCIOBICTD, 1[0 iX BUPOOJIAE, — CUJLI-
Kammnor. [Jo HaWBaKJIUBIIINX CUIIKATHUX MaTepiaiB HaJIesKaTh CKJIO, Ke-
pamika, moprensHua (dpapdop), dhasmc, meMeHT, OeTOH.

= [IpuragaiiTe O3HAUEHHS HOHATTSA «MaTepiai».

Cxkio. 3suuaiine (8ikoHHe, HAMpiege ) CKJL0 — Ie TBePAU TPO30PUIL Ma-
tepias. Vloro ckJaz BUSHAYAIOTH 3a (DOPMYJIOIO Na,O - CaO - 6Si0,. Cuposu-
Ha IJIg BUPOOHUIITBA CKJIA — COZAA Na,CO,, sanusak CaCO, i kBapoBuii 1i-
cok Si0,. Ix ouninyoTs, 3MIlIYIOTE i CIJIABJIAIOTH 3a TeMIIePaTypu GJIU3BKO
1400 °C. BigbyBaeThca peaxiris:

Na,CO, + CaCO, + 6Si0, u Na,0-CaO - 6Si0, + 2CO,1

3aJIe’XHO BiJ CKJIALy CUPOBUHI i BMiCTY JOOABOK CKJIO HAOyBa€ MeBHUX BJIA-
cTuBOCTeH. SIKIMO 3aMicTh HATPiil KapOOHATY B3ATH KaJjiii KapOoHAT (IIoTarir),
YTBOPUTHCSA MiIlHE TYTOILJIaBKE CKJIO, 3 AKOTO BUTOTOBJIAIOTH XiMiUHUU ITOCY/I.
VY pesyabTaTi CILIABIASHHS CIJIIN okcuay 3 morarreM Ta maomMoym(II) okcu-
mom PbO omep:xyoTh Kpuwimasbs — BaKKe CKJIO, sIKe JysKe 3aJIOMJIIOE CBITJIO.
KonbopoBe CKJIO BUTOTOBJIAIOTH, Aofaouu pisHi peuoBwuu. HeBenmka Kijb-
KicThb K06anbT(II) okcuay CoO 3abapsitioe iioro B cuHil Korip, xpom(IIl) okcumy
Cr,0, — y senenwii, kynpym(I) okcuay Cu,0 — y uepBoHU#. YHACIIIIOK N0AaBaH-
Hs 30JI0Ta YTBOPIOETHCA PYOiHOBE CKJI0, SIKe IIPOITYCKAE TLILKY UePBOHI ITPOMEHI.

3a XiMiYuHIMHJ BJIACTUBOCTAMMU CKJIO — iHepTHUN MaTepiai. Jluime Qpiy-
OpHIHA KIUCJOTA i PO3ILIaBH JYIiB PYHHYOTE oro. CKJI0 Ma€ 0COOIMBiCTD
Yy PO3ILIaBJIeHOMY CTaHi Ha0yBaTu OyAb-sIK0i (DopMU, AKa 30epiraeThcsa Ipu
dacturanHi. Ha mpoMy 3acHOBaHO BHUPOOHUIITBO PisHOMAHiTHUX BUPOOIB,
HAIIpUKJIAA Tapu, JJabopaTOPHOTO HOCYAY, MeTajell ONTUYHUX MPUJIALIiB,
moOyTOBUX peueil, XyI0KHiX BUPOOiB.

Oco6imBUM BUIOM CKJIA € K8apuo8e cKiio. [le maitike unctuiit kpemuin(IV)
okcuza. Ha BimMiHy BiJl 3BBUUaifHOTO KBapIioBe CKJIO HEUYTJINBE JI0 PiBKUX KO-
JUBAHb TEMIEPATYPU, TOMY 3 HbOT'O BUTOTOBJISAIOTEH, 30KpeMa, BiTpoBe CKJIO
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IJIs aBTOMOOLIiB, XiMiuHmMit mocyx. IHIa iioro ocobauBicTsL — ITe 3JaTHICTh
mponycKaTH yJabTpadioseToBi mpoMeHi, TOMY 3 HbOTO BUPOOJISIOTE KBapIo-
Bi JaMIIN, IKi BUKOPUCTOBYIOTHCSA B MEeIUIINHI, KOCMETOJIOTii.

Hobpe 3apekomenayBaiu cebe y HOBITHIN TeXHIIli cK./1080/10KOHHI c8im-
210800u, ab0 CBITJIOBi XBUJIEBOAM, OCHOBOIO AKIX € TAKOXK KBapIOBe CKJIO.
HaiinepcnekTuBHiIIa rajgysb 3acTOCYBAaHHSA CBIiTJIOBOIIB — ONTHUYHUNA
3B’A30K: KPi3h IIYUOK UM, TOUHIiIIe, B’A3KY CBiTJIOBUX XBUJIEBOLIiB MOYKHA
mepemaBaTH i cnpuiiMaTu pisHOMaHITHY iH(opMmarito (mai. 87, a).

CunikaTHa TPOMUCJIOBICTH BUPOOJIAE mepmo- Ta (POMOXPOMHE CKJIIO.
TepmMoxpoMHeE CKJIO IIi [ Ji€0 TeMIIepaTypH, a (POTOXPOMHE — IIPH OCBiTJIEH-
Hi TeMHiIOTH, BiAIIOBiIHO IPOIyCKHA 3JaTHICTh CKJIAa 3MEHIIYEThCA. Tary
BJIACTUBiCTH MMM BHUIAM CKJIa HaZaoOTh fo0aBKUu okcumiB Ilepito, €Bpomiio,
raygoreHiniB Aprearymy, Kynpywmy Ta inmux crmonyk. Tepmo- Ta ¢hoToxpom-
He CKJIO 3aCTOCOBYIOTH Yy JIiTaKo- Ta paKeToOyayBaHHI (3acKJIeHHA Ka0im Jri-
TAJIbHUX allapaTiB); Y BUTOTOBJIEHHI BiKOH, IITNOKU SKUX PETyJII0ITH OCBIT-
JIEHHSA Ta TeMIIepaTypy IOBITPsS y IPUMIIIIeHH] 3a/Ie’KHO BiJl iHTeHCUBHOCTI
COHAYHUX INPOMEHiB; mpuaagodyayBanHi (crmerianbHi GigbTpu 3i 3MiHHUM
cBiTsIOmpomycKaHHAM); ToJsiorpadii (AK cepemoBuIle AaA 3amucy imdopma-
mii); MmegumuHi (cmeIiadbHiI OKYJIAPU OJId 3aXMCTY OUel Bif MIKigImBOTO
KOPOTKOXBUJIBOBOT'O BUITPOMiHIOBAHHS).

Ha ocHOBI cKJia BUPOOIAIOTE CK1068010KHO (MaJ. 87, 0), 3 AKOTO BUTOTOB-
JATh TKAHWHU AJIA OOMIUTTA CHeIiaJIbHOTO OATY, HAIPUKJAL IJId I10-
JKEKHUKIB, a TaKOXK CKJAOMeKCcmoJdimu — MaTepiaju KOHCTPYKIIiHiHOTO
Ipu3HAUeHHS y JIiTaKoOyayBaHHi, MaImnHOOyIyBaHHi, €JIeKTPOTEeXHIIl
eneKTpoHimni. CTBOPIOIOTL HA OCHOBI CKJIA TaKi MiKpoKpucTaaiuHi MaTepia-
Ju, aK cimaau. Bouu gyske MiIHi, XiMiuHO I TEPMiUHO CTiliKi, TOMY 3acTO-
COBYIOTHCA IS BUTOTOBJIEHHA alapaTypu XiMiuHMX BUPOOHUIITB, AeTajei
MalIllvH i MexaHismiB, TpyO, eneKkTpoisoasaTopisB Tomo. CyuacHa cuirikaTHa

OPOMUCTOBICTL  BUPO-
0Jis€ crelliajbHe CKJIO,
cTitike mpoTtu Aii pamgio-
AKTUBHOTO BUIPOMIiHIO-
BaHHA.

Kepamika (Bim rperr.
Kepamon — rauHa). Cu-
POBUHOIO IJIsI BUPOOHMU-
ITBAa KepaMiuYHUX BU-
pob6iB (1ersm, KaxJro,
HOpILeJsaH, (QasgHCy) €
TJIMHA Ta MiHepaJIbHi Io-

a 6 6asxku. OCHOBHA CKJIaIo-
Man. 87. MaTtepianu Ha OCHOBI CKNa: d — CBIT/I0BI Ba IJIMHU — MiHepaJ Ka-
XBUNEBOAM; 6 — CKIOBOSIOKHO OJIiH A1203 - 2810, - 2H,0.
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BupoGHUIITBO KepaMiuHMX BUPOOiB 3aCHOBAHE Ha BJIACTUBOCTI IJIMHU YTBO-
pIoBaTH 3 BOAOIO ILIACTUYHY MAacy, 3 sIKOi (popMyIOTh pisHOMAaHIiTHI BHUpPOOM.
SKIT0 iX BUCYIIIUTH, a TMOTIM BUIIAJIUTU 38 BUCOKUX TEeMIIEPATYP, TO BUPOOU
30epiraioTs cBoio (popmy. 11106 micas BunastoBaHHA BUPOOU OyJIM HEITPOHUK-
HUMHA IJIS BOOU, CTINKMMU OO KIUCJIOT, He OPYAHUINCS, IX ITOKPUBAIOTh NOJLU-
6010. [171s1 1TbOTO y iU 100aBJIAIOTh KYXOHHY cisib. ITapa couti, CILIaBiasSOunCh 3
MaTepiajgoM BUPOOY, YTBOPIOE Ha HOro IIOBEePXHi PiBHUH CKJIOIOAIOHMI II1ap.

3 KepaMiKu BUTOTOBJIAIOTH UEPENUINI0, TPYOU, KepaMiuny IJIUTKY IJI
CTiH i migjoru, meriy.

Ilopuiensana — onwH 3 BUAIB TOHKOI Kepamiku. [lgsa il BUTOTOBJEH-
HSA BUKOPHCTOBYIOTH Oy TJIMHY, KBApPIOBUH IIiCOK i IOJLOBUI IIIAT
(K0 - AlL,O, - 6Si0,). IlopuenAana Mae HEBEIUKY MOPHUCTICTh, TOMY BOHA
BOJIO- Ta Ta30HEIIPOHUKHA, Ma€ JJOBOJIi BUCOKY MIIlHiCTBH i TepMOCTiliKiCTh,
eJIeKTPOoi30aAifini BjJacTuBoCTi. 3 Hel BUTOTOBJISIOTh CAHITaApHO-TeXHiuHiL
BUpPOOH, eJIEKTPOi30IATOPH, ITOOYTOBRI Ta XyM0KHI Bupobu (MmaJy. 88), ximiu-
HUU mocyn (TUTJIi, YaIlKu, IIIIaTesi).

Barbkismuua nmopuensuau — Kuraii, ge 0yJia Bimoma 1ie B 220 p. 1o H. e.
B €Bpomny ii 3aBesnu o Benrukomy [IloBkoBOMY Iiaxy. [lJidg aHTJIOMOBHO-
ro HaceJIeHHs MIOopIeJadHa i
Kuraii mosmauaroThca Of-
HUM i TUM cAaMUM CJIOBOM —
«china». TobTo icTopisa mo-
puensum Ta icropis Kuraio
TicHO TTOB’A3aHi MiK cobo¥0.
€BpoOmeiicbKy  IOPIEISHY
BIIepIlle BUTOTOBUB MelCeH-
ceKuii anximix VM. Berrrep
(1720). Bigroxi y cBiTi meii-
CeHCcbhbKa IOpIlesisTHAa BUCOKO
IMiHYyE€THCA Pa30oM 3 aHTJIIN-
CBbKOI0 i3 BemxByna.

dasgHc — 11e Hogi0HMI 10
HOPIIeJIAHY KepaMiuHui Ma-
Tepiaj, TOKPUTUN TOHKUM
mrapom 1oJguBu. MicTuTh
Ti caMi KOMIIOHEHTHU, IO H
IopIieJidHa, ajle B IHIIHX
cuiBBigHOIIIEHHAX. 3 (asdH-
Ccy BUPOOJISIOTh PisHOMAHIT-
HUI TOCY[, OOJIMITIOBAJILHY
IINTKY, XYO0XKHI BUPOOHU.

IMemenT — 1€ B’saRyUMii Man. 88. MNopuenaHa: a — KNTaNCbKa;
MaTepiay, AKUil 3acTOCOBY- 0 — MelCeHCbKa; 8 — Be[KBY/ACbKa; 2 — YKpaiHCbKa

8 4
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€ThCsA B OYIIBHUIITBI AJIA CKPilJIeHHA MisK co00i0 TBepAuX mpeameriB. Cupo-
BUHOIO IJIs1 BUPOOHUIITBA IIEMEHTY € IJIMHA, BAaIHAK Ta iHmri pevoBunu. Cu-
POBUMHA 3aBaHTAKYETHCA B ITiU, I1T0 00EePTAETHCA, IIOCTIHHO IEePEMIITyeThCA i
cuikaeTrbeda 3a remmeparypu 1400 — 1600 °C. BigOyBatoTbes Taki pearirii:

Al0Q, - 28i0, - 2H,0 = AL O, - 28i0, + 2H,01
CaCO, = CaO + CO,1; CaO + SiO, = CaSiO,

YTBOpEeHY Macy OXOJIOIKYIOTEH i PO3MeJIIOI0Th Ha IOPOoIok. IlemeHT 6y-
Ba€ PiBHUX COPTiB: MOPO3OTPUBKUH, MIBUAKOTYKABiIMH TOIITO.

I3 cymimri mmemenTy, micKy i BogU TOTYIOTH OyAiBesbHI posumuu. Tak, 1e-
MEHT, 3MIIIaHuii 3 BOJOIO 1 HammoBHIOBauaMu (IIicKkoM, 1iebesneM, rpaBieM, ILia-
KOM), YTBOPIOE CYMiIIl, IIPY TBEPAHEHHI STKOI YTBOPIOEThCA OemoH. SIKImo 6eTo-
HOM HATIOBHUTU METAJIEBUM KapKac, TO MATUMEMO 3aJ1i300€TOHHY KOHCTPYKITiiO.

I3 3ani306emoHny BUTOTOBJIAIOTH BEJUKi maHesi, 0adKu, MepeKpuTTHd,
Tpy6u, IIIIIaJu TOINO. BeTOH i 3a1i300€TOH 3aCTOCOBYIOTH Ha OYAiBHUIITBIL
riIpoesIeKTPOCTAHILIH, Ipebeiib, CIIOPY,.

' KopoTko mpo rorosune

® PismomaniTHi MaTepianan, SKi BUTOTOBJIAIOTE 3 IPUPOSHUX CIIOJIYK Cu-

JIiITi0, HA3MBAIOTHCA CUNIKAMHUMU, 8 ITPOMICIOBICTS, ITT0 IX BUPOOIIe, —
cunikamuor. [lo cumikaTHUX MaTepiajiB HajleKaTh 3BUYaliHE CKJIO Ta
oro pisHOBUAM (KOJBOPOBE, KPUIIITAJTIEBE, KBapIloBe, OINITUYHE, COHIIE-
3aXVCHE TOII0); CKJIOBOJIOKHO, CHUTAJIM; KepaMika, IIopliessHa, (asHC;
IIeMEeHT, 0eTOH i 3a1i300€TOH Ta iH., SKi MalOTh IIIUPOKE 3aCTOCYBAHHS.

¢) KourpoasHi 3aBnanns
® 1. CxJjan BIKOHHOTO CKJa — Iie

A Na,0-CaO - 28i0,; B Na,0 - CaO - 6Si0,;
B 2Na,0 - Ca0 - 4Si0,; T SiO,.

2. ®opMmyIu PeUOBHH, K1 BUKOPUCTOBYIOTHCS /I BUPOOHUIITBA KPUILITAIIO, — 1€
A Na,CO0,, CaCO,, SiO,; B K,CO,, SiO,, PbO;
B K,CO,, CaCO,, Cr,0,; T Na,CO,, Si0,, Cu,0.

3. IMoscHiTs
a) y YoMy HOJIATAE CYTh BUPOOHUIITBA CUJIIKATHIX MaTepiaris;

0) unM pisHATHCA MiK cO00I0 3BUUAliHE i KBapI[oBe CKJIO; CKJIO i MOPIeJIAHa;
mopiieasHa i asuc; memMeHT, 6eTOH i 3a71i300€TOH;
B) YOMY IIOPIIEJAHOBI Ta (pasgsHCOBI BUpOOU TOKPUBAIOTH IIOJUBOIO.

4. O6uMCIiThL MAcU KBapIlOBOTO MiCKY, COAM i BATHAKY [IJis JOOYBaHHS BiKOH-
HOI'O CKJa Macoio 2,4 - 10* kr.

5. PosuuHHe CKJI0, Ke IIINPOKO BUKOPUCTOBYEThCSA B OyAiBHUIITBI, JOOYBAIOTH
Opu HarpiBaHHI KBapI[OBOTO ITiCKY 3 HATPi# rigpokcumoM abo Kajiit rigpo-
KcugoMm. O0umciTh Macy HATPi#l riIpoKcuay i KBapIoBOro MicKy 3 MacoOBOIO
yacTKoIo gomitok 10 % aasa mobyBaHHA HATPil cuiikaty macoro 12,2 T.
Temu nmpoekris. IcTopia BigkpurTa ckaa. CydacHi Buau cKJja Ta iX 3acTocy-
BaHHA. IcTopia mopuensauu. IlemenT, 6eToH, 3a711300€TOH.
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Meranu Hage:KaTh 40 HAWPOI3MOBCIOMKEHININX MaTepiaiB, AKi JIrOmu-
Ha 3 IpaJaBHiX yaciB BUKOPUCTOBYBAJIA IJd 3a0e3IeUeHHA CBOIX KUTTEBUX
notpe6. Huui BaXKKO0 3HANTH TaKy raJy3b BUPOOHUIITBA, HAYKOBO-TeXHiUHOL
IisgapHOCTI JIoguHMN a6o ii mo0yTy, Ae MeTaau He BifgirpaBajaum 0 cyTTEBOI
poii. BinbiricTs ramyseil IpoOMMCIOBOCTI MOB’A3aHa 3 JOOYBAHHAM YU 00-
POOKOI0 MaTepialiB, OCHOBY AKNX CTAHOBJIATHL MeTaau. CIig ypaxoByBaTu it
OioJioriuHe 3HAUEHHS METAJIUHIX €JIEMEHTiB.

§ 54. MonoxeHHA MeTaNniYHNX efleMeHTIB Y NepioAgnNYHiIn cucremi.
Bbyposa atomiB

YceBigomaenHsa smicTy mporo maparpada gae 3Mory:
xapaxkmepus3yeéamu IOJOMKEeHHA MeTaJiuHUX eJIeMeHTiB 3a Ix MicmeMm
y mepioguuHii cucTeMi Ta eJIeKTPOHHOIO OYIOBOIO aTOMiB; MOIITUPEHICTh
y mpupoji, ix 6iooTiuHy poJIh;
Haeo0umu IPUKJIAAA METATIUYHUX PYI.

Oco6auBocTi 6ymoBu MeTaxidHux eixeMeHnTtiB. Huwi Bizomo moman 90 me-
TajgiuHuX eleMeHTiB. Ile 3HaUHO TepeBaskae KiJIbKiCTh HeMeTAIIUHUX eJle-
menTiB. [lo HuX HasexaTh yci d- Ta f-ememenTu, s-enemenTu 1A i ITA rpym
(xkpim [izporeny), a Takoxx p-enemenTu IIIA rpynu (xpim Bopy), IVA rpynu
(Ge, Sn, Pb), VA rpynu (Sb, Bi) ra VIA rpymnu (Po).

SKII0 v mepioguuHill cucTeMi IIPOBEeCTH YMOBHO AiaroHaJsb Big Bepuirito
o Acraty, TO MeTaJIiuHi eJIeMeHTU 3aiMaTUMYTh IIiJT HEIO BCIO JiBY HUIKHIO
yacTuny. EiremenTn, ki posmiieni mo6iuay agiarosasi, MalTh aMmdoTepHi
BiactuBocTi (Be, Al, Ge Ta iH.)

= 3BepHITh yBary, I0 TUIOBi MeTaJ[iuHi S-eJIeMeHTH MOYNHAIOTh KOMKHUMN

mepios, KpiM mepIroro.

IITo came BusHauae HaJEKHICTDL A0 MeTaliuHUX ejaeMeHTiB? [lys Toro
1100 BUBHAYNTH, U1 € eJIeMeHT MeTaJIiuHuM, HeoOXiTHO BpaXoByBaTHU Taki
MOoro XapaKTepPUCTUKN:

* Ha 30BHIIIHHOMY €HEPreTUYHOMY PiBHi, AK IIPABUJIO, 3HAXOAATHCS
OOWH-IBA, Pifllle — TPU €JIEKTPOHU;

® OCTaHHIil HifpiBeHBL aTOMAa, IKUH 3alI0BHIOETHCS €JIeKTPOHAME, — IIe
s-, d- ta f-uigpiBui, pigine — p-migpiBeHsb;

° MeTaJquHienemeHTI/IyTBopIOIOTBORCI/IreHOBMiCHicnony}cnOCHdBHoro
XapaKTepy, a ra3yBaTUX I'iIPOTeHOBMiCHUX CIIOJIYK HE YTBOPIOIOTH;
® aTOMHU METaJIiYHMX eJeMeHTiB, Ha BiAMiHYy Bij HeMeTaJiuHUX, Bij-

IaloTh €JIeKTPOHM, YTBOPIOIOUHN IIPOCTI KaTioHU, i € 8i0HOBHUKAMU
B ximiunmx peakrmiax. Ile xapakTepHa BJIACTHUBICTHP MeTAJIiUHUX
eJIeMeHTiB:

0
Me — né = Me™*
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Tomy mMeTasiuHi eJleMeHTHU y CIOJYKaxX MaloTh TiIbKY ITOBUTUBHI CTyIIE-
Hi OKUCHEHHs. ¥ S- Ta p-eJIeMeHTiB BOHU CTaJi, y d-ejleMeHTiB — 3MiHHi,
00 B HX BaJIECHTHUMU € eJIeKTPOHU He JuIlle S-, a i1 d-migpiBHiB. Ile Takox
03HAaYa€eThCA Ha 3MiHI MeTaJIiUHUX BJIaCTUBOCTEH eJIeMEeHTIiB y HiArpynax.
dAxnio B rpymax s- Ta p-eJieMeHTiB MeTaJliuHi BJIACTUBOCTI MOCUJIIOIOTHCH
3i 3pocTaHHAM aTOMHOTO HOMEPA, TO B MOOIUHMX I'pymax d-eJeMeHTiB —
IOCJIa0II0I0THCA.

ATtoMu MeTaNmiuHMX eJIeMEHTIiB YTBOPIOIOTHL MisK C000I0 MeTaliuHui
3B 30K, TOMY BJIACTHUBOCTI IPOCTUX PEUYOBUH-METAJJIB Pi3KO BiAPisHAIOTh-
cs Bil HeMeTaJIiB.

ITomupenicts y npupogi. Bucoxka BigHOBHA 3JaTHICTH MeTaNIUHUX eJie-
MEHTiB — IIe OflHa 3 TOJOBHUX NMPUYMNH TOTO, 1[0 Yy IIPUPOAiL BOHU TpATLIA-
IOThCS IIePEeBAKHO Y BUTJIALL CIIOJNYK 34 BUHATKOM 0JIaTOPOTHUX METaJIiB
(cpibaa, mmaTunu, 3o0Ta). KpiMm TOorO0, 115 METATiUYHUX €JIeMeHTIiB Xapak-
TepHa BeJauKa cuopimuericTs 3 Oxkcurernom i Cynabdypom, ToMy B IPUPOLIL
BOHU IIEPEBAKHO iCHYIOTH y BHUIVISAAL IIPAKTUYHO HEPOZUMHHUX OKCHUIIB i
cyJb(dinis.

CoosyKu MeTasliB — OCHOBHA CKJIAZOBA METAJIUHUX PyH, IKi HasuBa-
IOThCA PYAJHUMU MiHepajJaMu.

Pyma — 1e npupoHe MiHepaabHe YTBOPEHHS, I110 MiCTUTD CIIOJIYKH
OIHOTO a00 KiJIbKOX MeTaJiuHUX eJeMeHTiB (ToTiMeTaliuHi pyau) y
KOHIIEHTPAI[ifgX, 38 AKX eKOHOMIYHO JOIiJbHE iX JOOyBaHHAI.

OKpiM KOpHUCHUX MiHepasiB A0 CKJIaAy PYAU BXOAUTHL IyCTa mopoja. ¥
3eMHIiN KOpi MeTaiuHi eJleMeHTH 3aJIe’KHO BiJl iX aKTMBHOCTI HaliuacTiiie
30CepeIsKeHi B TaK1UX pPyJaax:

a) HaWbOinbII akKkmueHi MeTaJiuHi eJleMeHTH MiCTATHCA y BUTJIAML
kapbonaris: kanenury CaCO, (BamHsAK, Kpeiifla, MapMyp), MarHe3uTy
MgCO,;

0) MeTaJIiuHi eJIeMeHTH cepedHbOol AaKTUBHOCTI 30Ccepe»KeHi B OCHOBHOMY
y BUTJIAA1 OKCUAIB i cyas@igiB: maruiTaoro sanisuaxky Fe, O,, uepBoHoro 3a-

3747
nisaary Fe,O,, 6oxkcuris ALO, - nH,0, nmaK0OBOI 06MaHKHU ZNS, CBUHIIEBOTO

b
OJIHCKY Pb§ ;3
B) Y BLILHOMY CTaHi B 3eMHill KOPi € JIUIITe MaAI0aKMUBHI METAJIiUHi ese-
MEHTHU: 30JI0TO, IJIATHHA i MJIaTUHOBI MeTaJu, iHOAi cpibJio, Mifb, PTYTS.
3aJie)KHO BiJ] CKJIAAY CIOJYK METANIUHNX eJIeMEeHTiB PO3PisHAITh TaKi
pyau:
® OKCHUIHI — OOKCHUT A12O3 -nH,0, MmarniTHUR 3aTi3HAK FegO %
e cynbdigui — mipur FeS,, nunkosa oomaHKa ZnS;
e xjopugai — kam’aHa ciab NaCl, kapranit KC1 - MgCL, - 6H,0;
* rap6onarui — Banuak CaCO,, cugepur FeCO,.
Y semHiT KOpi pOSIMOBCIOAMKEHI TaKoK IojgiMetasriuHi pyau. o HuX
HaJeXxaThb cyabdinui pyau, mo mictars [unk, [Llntom6ym, Aprearym, Ky-
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npyM, BicmyT i3 gomimmkamu pigkicuanx meranivaux eaxemenTis (I'epmaniio,
Pemniro, Iagiro). Haiiuacritne TpamidaoTbCsa MiHepaan, MaJOPO3UYNHHI Y BOIL
Ta CTifiKi 70 oKucHeHHA. MeTaniuHi pyau — Iie CMpOBUHA AJA MeTaayprii-
HOI IPOMMCJIOBOCTI.

MerasiuHi e1eMeHTH BXOIATH TAKOXK A0 CKJIAy JKUBUX opraHisamiB. Bi-
JIIOMO, III0 OPraHi3M JIoAUHT HA 3 % CKJIALAETHCA 3 METATIUHNX €JIeMEHTiB.
¥ kaitunax Hatb6igbire Kasito i HaTpito cKkoHIIEHTPOBaHO B JiMpaTUUHUX
cucrteMax. MarHiii HAaKONIMYYyeThCA B M’ sd3aX i HepBOBi# cucremi, Kamb-
ii — y KicTKOBi# TKaumui, Kynpym — y meuinmi, @epym — y KpoBi. Yci
BOHU BifirpaioTh BasKJMBY POJIb Y KUBUX OpraHisamMax i B 6iosiorivHUX IIpo-
mecax, siKi B HUX BifOyBarOThCS.

' KopoTKo mpo rosiosne

® MeTaniuHux eleMeHTiB 3HaUHO OinbIlle, HisK HeMeTamiuaux. [[o

HUX HaJIe:KaThb d- Ta f-eleMeHTH, s-eademMenTu IA ta ITA rpyn i geaki
p-enemenTu. Ha BigmMiny Bif HeMeTaiuyHMX €JeMeHTIiB Ha 30BHIIII-
HbOMY €HEepreTMYHOMY PiBHI MeTaJIiuHUX eJIeMeHTiB MicTATbCS
OOWH-IBA, PiAIlle TPW €JEeKTPOHU, SKi Jerko ix BiAmaioTh i BUAB-
JAITHh BiTHOBHI BiacTuBocTi. CamMe ToMy B IPHUPOJi BOHU iCHYIOTH
IMepeBakKHO AK PYAU, CKJIAL AKUX 3aJI€’KUTHh BiJ aKTUBHOCTI MeTa-
JiYHOTO eJleMeHTa.

¢) KourpoasHi 3aBnanns

® 1. IlopiBHA#Te MOJOKEHHA METAIIUHNX i HeMEeTAJIiUHNX eJleMeHTiB y Iepio-

IuuHid cucremi ximiunux ememenTiB Il. I. Mergeneena.

2. ITosacHIiTh, 3a AKMMU O3HAKAMU XIMiUHUH €JIeMEeHT HAJIEKUTH IO MEeTATIUYHNX .

3. IIpocrexkTe, AK 3MiHIOIOTHCA E€JEKTPOHHI CTPYKTypH aToMiB i BjiacTu-
BOCTi MeTaJiuHMX eJeMeHTiB y mepiozax Ta B A rpymax. YCTaHOBITH 3a-
JeXKHICTh MisK OYZJOBOIO aTOMiB i 3aKOHOMipHOCTAMU 3MiHU MeTaJiuHUX
BJIACTUBOCTEM.

4. TTomipKyiiTe, YoMy B 3eMHi#l KOpi He BUABJIEHO OKCUAIB i cyIb(imiB aKTUB-
HUX METAJIIYHUX €JIEMEHTIB.

5. YaBiTh, 110 mepes BaMU 3pasKy METAJIUYHUX PYH 0e3 eTHKeTOK. 3aIlpoIio-
HyHTe XiMiuHMH criocib posmisHaBaHHA cyab()iniB, KapOoHATIB i XxIOPUAIB.

6. Busnaure, 10 SKOTO TUITY €JIEMEHTIB 3a €JIeKTPOHHOIO OYIOBOI0 HAJIEKUTD
enxeMeHT 3 aromuEuM urcaom 30. Aruii e eemenT? BigmoBigb MOSCHITE.

7. EnemeHnT poamimenuii y 4-my mepiofii, Mae Ha 30BHIIIHLOMY €HEpPTeTHY-
HOMY DiBHI ABa emeKkTpoHu. Bim yrBOproe nBa oxcumu: Bumuii R,0, i3

KHCJOTHUMU BJACTHUBOCTAMHU i HIKYUN RO — 3 OCHOBHUMH BJIACTHUBO-
cTaAMU. IKUil Ile eJeMeHT, B AKill rpymi Ta niarpyni nepioguuyHoi cucTeMu
MicTuThCca?

8. IIpu B3aemopii 3 KMCJIOTOIO ABOBAJIEHTHOTO MeTaay Macoro 0,152 r Buginus-
cda BogmeHb 06’emoM 140 M (H.y.). O6umcIiTh BiZTHOCHY aTOMHY Macy MeTa-
JIIYHOTO eJieMeHTa, BKasKiTh 1Oro Ha3BYy.
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§ 55. MeTanun — NpocCTi pe4yoBUHN

YceBimomaeHHA 3MicTy IIboTo ITaparpada j1ae 3Mory:
NosACHI06aMU YTBOPEHHA METATIYHOTO 3B’ A3KY, OYAOBY METAaJIiB;
xapaxkmepus3yeamu 3arajabHi (pisuUHi BIaCTUBOCTI MeTaJiB;
OuiHM8amMU IPAKTUYHE SHAUYEHHA MeTaJiB.

Bu B:ke 3HaeTe 3azavHi isuuni eracmusocmi memadis: yci Bouu (3a
BUHSTKOM PTYTi) TBEPAi, MaloTh MeTaJiuYHUIi OJIMCK, HEIIPo30pi, IJIaCTUYHI,
MalOTh BICOKY €JIEKTPO- Ta TeILIONPOBigHicTh. TaKi 3arajibHi BJIAaCTUBOCTI B
KOMILJIEKCi He XapaKTepHi AJid HeMeTaJliB, HAaIIPUKJAal BOHU PiSHATHCA 3a
arperaTHUM CTaHOM.

Y yomy came IoJIsArae MpUUYNHA TAaKUX VHIKAJIbHNX BJIACTUBOCTEI MeTaIiB?

Bynosa meraxai. Oco0suBicTh MeTaJiB 3yMOBJIEHA TUIIOM XiMiuHOTO
3B’ A3KYy. [ HUX XapakTepHUN MemaidHuil 3B’ I30K.

= [Tpuragaiite Tunu xiMmiuHmx 3B’A3KiB (§ 8) i mosCHITE, UM MeTaTiUHMHI

3B’ 30K BiIpisHAETHCA BiJ KOBAJEHTHOrO Ta HOHHOTIO.

MeraxiuyHuii 38 I30K — IIe OJMH i3 BUAIB XiMiuHOTO 3B’ A3KY MisK mO-
BUTHUBHO 3apAMKEHNMHN HOHAMHU Ta YCYCIIJIbHEHNMH BAaJeHTHUMU
eJIeKTpoHaMu (eJIeKTPOHHUM ras), AKi BIIbHO PyXaioThCs.

Ha man. 89 moxasaHo mepeMillleHHS €JeKTPOHIB MisX aToMaMu, B pe-
3yJIbTaTi OJHI aTOMHU CTalOTh HOHAMU, a iHIII — 3 HOHIB IIEePETBOPIOIOTHCH
3HOBY HA aTOMU.

SKa caMe pisHHUIA MijK MeTaTiuHuM 3B’ A3KOM i KoBajgeHTHUM? MeTaJiu-
HUH 3B’ A30K, AK i KOBaJIEHTHII, BUHIKAE 3a PAXYHOK YCYCILIbLHEHHS aToMa-
MU BaJIEHTHUX eJIEKTPOHiB. IIpoTe MisK HUMU € cyTTeBa pisHuIld. KEjeKTpoHu,
SAKi YTBOPIOIOTH KOBAaJIEHTHUH 3B’sI30K, B OCHOBHOMY IIepe0yBaioTh Gesroce-
PeaHbOo 0iJiss aTOMiB, IITO CHOJIYYAIOTHCSA OAMH 3 OJHUM, i MiIlHO 3B’sA3aHi. Y
MeTaJIIYHOMY 3B’SI3KY €JIEKTPOHHU, AKi 3[iliICHIOIOTE 3B’ 30K, II€PEMIII[YIOTh-
¢4 TI0 BChboMY 00’ eMy MeTa-
ay. Meranmiunmii 3B’s30K
BiIpidHAETHLCA Big KOBa-
JIEHTHOTO TaKOyK 3a Mill-
HicTro: #ioro eHepria B 3—4
pasu MeHIIa 3a eHepriio
KOBaAJIEHTHOTO 3B’SBKY.
IToxi6HO MO TiOHHOTO MeTa-
JiYHU 3B’ A30K Ma€ eJIeKT-
pocTaTuUHUN XapakxkTep
3aBIAKU B3aeMOIil Mimx
MIPOTUJIEIKHO 3apsaIKeHu-
MHI YaCTHHKaMU — KaTio-
HaMH 1 eJIeKTPOHAMU.

Man. 89. KpucraniuHa rpaTtka metany (MyHKTMPOM
Nno3HayeHa TPAEKTOPIA OQHOIO 3 PYXINBMX €IEKTPOHIB)
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Metanu y TBepzoMy CTaHI iCHYIOTh Y BUTJISAAL KPUCTAJIB 3 MEeMAalivHO0
KpucmadJiiHow r'pamkoio, y By3jaax AKOl po3MillleHi ITOBUTHUBHO 3apAIKeHi
ioHU i HeliTpabHi aToMu. BoHU yTPUMYIOTHCA B IEBHUX MTOJIOXKEHHAX BiJIBHO
PYXJIUBUMH, Hi0U «IIJIaBAIOUNMI» MijK HUMHU, eJeKTpoHamMu (AuB. Maja. 89).
IIi erekTpoHM HaJIEXKATD yCiM aToMaM, AKi 3B’ sA3aHi MisK co0010.

Meramiuai kpucrangiuHi rpaTku OyBaOTh PisHUX BUAIB. BoHU pisHATHCSA
IIPOCTOPOBOIO CTPYKTYPOIO i KOMIIAKTHICTIO YIIAKOBKY YaCTHUHOK, 110 BILJIU-
Ba€ Ha (hisMUHi BJIACTHUBOCTI MeTaiB.

®iszuuni BracTuBocti. CBoepigHiCTh MeTaIiuYHOTO 3B’ A3KY i KpuCTaIid-
HOI I'PATKM 3yMOBJIIOIOTH Ta IMIOSICHIOIOTH 3arajibHi (DisuuHi BJIaCTUBOCTI Me-
TasiB. BOHM B OCHOBHOMY MiIlHi, OMHAK MiIlHiCTh 3aJIeKUTh Bix TOTO, AKi
€JIeKTPOHH 0ePYTh YUACTb B YTBOPEHHI 3B’ A3Ky. SIKIIO TiIbKU S-eJIeKTPOHU
Oomi0HO O JYMKHUX METAaJIiB, TO IX MiIlTHiCTh HeBeJInKa, BOHU ILJTACTUYHI Ta
JeTKOIJIABKi, a AKIIO YaCTKOBO 0€PyTh YUACTh 1 €JIeKTPOHU d-TIiAPiBHA, —
TO GLJIBIIT TYrOIJIaBKi, HAIIPUKJIAL BaHATI.

AepezamHuil cman ycix memadaieé 00HAKOBUI 3a CTAHAAPTHUX YMOB —
Ile TBEPAi KpUCTaJIiuHi peuoBUHU (KPiM PTYTi, AKa pigKa).

Memaniunuil 6J1ucCK TIOSCHIOETHCA 3MATHICTIO iX KpHUCTAJiB BimbuBaTu
CBiTJIO 3aBAAKHU BiJILHUM eJeKTpoHaM. Y po3apibHeHOoMYy ab0 BHCOKOIHC-
IepPCHOMY CTaHi MeTaJii MalOTh 3a3BUUall YOPHUH KOJIip i He 6JIUIATh, KpiM
asoMiHio i maruiro. Tomy anaoMiHi€EBUHA ITOPOIIIOK BUKOPUCTOBYIOTH IJIdA
«IIOCPiOIeHHA» PiBHUX BUPOOIB.

Kounip. [Ina 6inb110CTi METAIiB XapaKTePHUMH € cPibasacTo-6ituii (aro-
MiHi#, cpibJio, HikeJsb) abo cpibasacTo-cipuii (3a1i30, cBUHEIb) Koarbopu. Ce-
pen BUHATKIB — 30JI0TO JKOBTOT'0, & MiZlb — POKE€BO-UEPBOHOTO KOJILOPY.

Bucoka enexmpo- Ta mennionpogiodnicmv MeTaJliB IMOSACHIOETHCSI HAIB-
HICTIO «BiJIbHUX » €JIeKTPOHIB (eJIEKTPOHHNI rasd), AKi 3a HeBeJIMKOI PiBHUITL
HOTeHIIiaaiB Ha0yBaOTh HAIPSIMJIEHOTO PYXY BiJf HETATUBHOT'O IO IIO3UTUB-
HOT'0 TI0JI0CA.

Haiibinsmry eexkmponpogionicms MarTh cpibio i Migb, a moTiMm — 30-
JOTO, ANIOMiHiN, 3aJ/ido. AJle eJleKTpUUYHA NPOBiIAHICTH MeTaJiB 3 IiABU-
HIeHHAM TeMIIepaTypu 3MEHIITYEThCS, a B HEMeTaJIiB (HanpukJaam, rpadiry),
HaBIIaKU, 3POCTAE.

Tenaonpogidnicmbv MeTaNliB, AK IIPABUJIO, 3SMIHIOETHCA Y Tili camiii mo-
CJimoBHOCTI, 110 ¥ eJleKTpUYHA IPoBigHicTs. HafibinbIia TenIonpoBigHicTh
y cpibJia i migi, HaliMmeHIra — B OicMyTy i pTyTi.

Ilnacmuunicms MeTaiB MOSCHIOETHCA MOMKJIMBICTIO 3MIiIlleHHS IapiB
€JIeKTPOHIB BiTHOCHO OAMH OJHOTO B KPHUCTAJI Iix Aielo Oyab-AKOI CUIu
(maa. 90).

Ilnactuunicts (Bif rpet. plastikos — nmpugaTHUN A JilJIEHHA, IIOJAT-
JUBUI) — Ile 3JaTHICTh MeTaJiB ne)opMyBaTHUCH ITiJ i€l0 MexXaHiYHUX Ha-
BaHTaKeHb. BiTbHOPYXJIBi B KPUCTAJI €JIEKTPOHU 3a0€31eUyI0Th « KOB3aH-
Hs» OKPEeMUX IlIapiB MeTaJy BiIHOCHO iHIUX i 3amobiraioTh pyHHYBaHHIO
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Hecopmyioua
cuna

Man. 90. [lis nedopmyrouoi cunm Ha KpucTaniyHy rpaTky metany

KpHcTajia BHACTIZOK PO3PUBY METAJIUHOrO 3B A3KY MisK HOTOo aToMaMu. ¥y
pani erementis Au, Ag, Cu, Sn, Pb, Zn, Fe nnactuuHicTh MeTaIiB 3MeH-
myeTbes. Tak, i3 3070Ta BUTOTOBIAIOTE (hoabry 3aBToBIIKY g0 0,0001 MM,
AKa BUKOPUCTOBYETBLCS JJIA MO30J0TH pisuux mpeameris. Ilig aiero medop-
MYIOYOi CHUJIM KPHCTAJNIYHA I'PaTKa MeTaJy MOsKe 3MiHIOBATU CBOIO (hOpMYy,
He YTBOPIOIOYHY TPilMH, Ha BimMiHY Bix ioHHUX KpuctaiiB. I{g BaacTuBicTh
Ma€ BeJIMKe MPaKTUYHe 3HAUeHHA — MeTaJId MOXKHAa IIpecyBaTH, KyBaTu,
MITaMITyBaTH TOIIIO.

I'ycmuna MeTariB IpsAMO IIPOIIOPIIifiHA aTOMHIN Maci exeMeHTa it o6ep-
HeHO IIpoHmopIlifiHa paxiycy #oro aroma. Haiinmermiuii 3 meraniB — JiTii
(rycruna 0,53 r/cm?), maiiBaskuuit — ocmiit (rycruna 22,6 r/cm?®). Meraau
3 I'YCTHUHOIO 10 5 r/cM® HasuBaoThCA Jezkumu (HaIpuKIIam, JiTii, HaTpiii,
Maruiii, aJdoMiHil), pemita — gaxckumu. MeraniuHi eleMeHTH, SKUM Bij-
MOBiIaIOTh BasKKi MeTaIu, PO3MIIIIyIOThCS B OCHOBHOMY B b — 6-MYy Iepio-
Iax (HampukJam, IIUHK, 3aJ1i30, Milb, CBUHEIb, PTYTh, 30JI0T0). IcHy€e TTeBHA
3aKOHOMIpHiCTh: UMM MEHINIA BiJHOCHA aTOMHA Maca i KOMIIAKTHICTDL yIia-
KOBKU METaJy, TUM BiH JIETIITUH.

Temnepamypa nnagnenHHs METAJTIB 3aJ€KUTh Biff TUITY KPUCTATIUHUX
I'PaATOK, 0COOJMBO B JYy:KHO3eMeJbHUX MeTanaiB. Meraau, AKi mIaBISThCSA
3a temneparypu mouHax 1000 °C, HazuBawOTHCA MY20NJLABKUMU, 38 HUK-
101 — Jsezkonniaskumu. HaibiabIn JeTKOMJIABKUM PiIKUM METaJIOM € PTYTh
(—38,9 °C), a manibiapm TyromaaBkuM — Boabdpam (3395 °C). Soxkpema, 3
BOJIb()PAMy BUTOTOBJISIOTH HUTKM PO3:KAPIOBAHHS B €JIEKTPOJIAMIIaX.

YoMy Taka BeJMKA PO30iMKHICTE y TeMIepaTrypax ILJIaBJIeHHS MeTaJiB?
Piu y Tomy, 1o Tumosi meraau (IysKHI Ta JIy:KHO3eMeJIbHi) MAIOTh JIUIITE
MeTaJiuHU# 3B’ A30K. ¥ IepexiHuX MeTajiB BUHUKAE IIe i1 KOBaJeHTHUN
3B’A30K 34 PaXYHOK d-eJIeKTPOHiB, III0 BIJINBAE HA OTO MIiIlHIiCTh.

Teepdicmo. 3a 1i€i0 03HAKOI0 MeTaJIu MOAiISI0Th Ha M’ AKi (HaIpUKJIaI,
JYKHL, SKi JIETKO PisKyThCA HOKeM) 1 maepdi. HaliTBepAiIium € Xpom, II10
pike ckJ0. 3arajoM TBEPAiCTh (3a IIIKAJIO TBEpAOocTi Mooca) mopiBHIOIOTH
3 aJIMa30M, y AKOT0 BoHA mopiBHIoe 10.

Posuunnicms. Yci Mmetaau IpakTUYHO HEPO3UMHHI y BOAIL (He mayTaiiTe
i3 B3aemomiero JessKUX MeTaJiB 3 BOLOIO!), OAHAK PO3UMHHI OJUH B OLHOMY
B pO3IJIaBax.
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NNABOPATOPHI JOoChIan

O3HAVIOMJIEHHS 31 3SPASKAMU METAUJIIB,
IMPUPOAHUMU CIIOJIYKAMHA METAJITYHUX EJJEMEHTIB

B /Tocnio 1. PosrnsHbTe BUAAHI BaM 3pa3KU METATIiB: MiJb, adlOMiHill, IIUHK,
0JIOBO, cBHUHEIb. CBOI cIOCTEepe:KeHHs 3aUIIITh ¥ TA0INUIIO:

Heaki 3aranbHi (pisuMUHI BIacTUBOCTI MeTaJiB

MeTan
OJINCK KOJIip TBEpPIicTh IJIACTUYHICTH

g BU3HAUEHHA TBEPAOCTI Bi3bMIiTh IIBAX i CIIpoOyiTEe 3pOOUTH TIO-
IPAIUHY, a AJIS BU3HAYEHHS ILIACTUYHOCTI — 3irmyTu 3pasku (Ti, AKi
Mo:kJIuBO). IloscHiTh, YoMy 3aranbHi (hisuuHi BIacTUBOCTI MeTaIiB pis-
HATHCA.

B /Jocnio 2. PosrnsaubTe BUAaHi BaM 3pa3KU PyHA: OOKCUT, MarHETUT, IIipUT,
KaM’AHY cinb, KapooHaT. CBOI criocTepeKeHH 3alUIITiTh Y TA0IUITIO:

Pyna Ximiuna popmyaa Kouip 3amax

= Yomy MeTaJIiuHi eJieMeHTH!, IKi BXOIATH 0 CKJIaAy Py, V IPUPOIi He ic-
HYIOTH ¥ BLIbHOMY CTaHi?

Ilopan iz 3aranbHUMU BJIACTUBOCTAMU METAJIB PO3Pi3HAIOTH OKpeMi Ta
indusidyanvri eaacmusocmi. Ile IOSACHIOETHCA BiAMiIHHICTIO eJIeKTPOHHOL
OyZIoBM aTOMiB, IX po3MipiB (BeIMUMHOIO pajiyca aTomMa), Pi3HUMU BHUJA-
MU KPUCTAJTIYHUX I'PATOK. SHAHHA CTPYKTYPH 1 BJIACTUBOCTE METaJiB ae
3MOT'y JOIiJIbHIIIE iX BUKOPUCTOBYBATH.

3acrocyBaHHsa. [IpaKkTruHe 3aCTOCYBAaHHA METAJiB BU3HAUYAETHCA OCO-
OosmBoCcTAMU ix (hidmunmMX i XimiuHUx BiactuBocTeil. Hatiuacriine BuKopu-
CTOBYIOTH 3aJIi30, MiZlb, aJdOMiHil (TOKJIagHIiIIIe BUBUATHMETE B HACTYITHUX
naparpadax). I1i meranu TBepi, CTifiKi 10 arpecuBHOIO cepeloBUINa, Ha-
OPUKJIAL KUCJIOTHUX AOMIiB.

Metanu Xxpom, HiKeJb, Miib, 0JIOBO, CBUHEI[b BUKOPUCTOBYIOTH 3/1€01J1h-
mroro y cuaBax. Hanpurian, Heip:kaBHa ctaub (Fe, Cr i Ni), mixpom (Ni,
Cr, Al), 6ponsa (Cu i Sn). Is 6iraropogaux MetasiB (3oJ0Ta, cpibia, miaaTu-
HU) BUTOTOBJIAIOTH I0BeJIipHi Bupoou. [lokaaaHilre 3i cmiaBaMu MeTaJsIiB B
o3Haliomurech y § 78.

= fIKi, Ha BaIly IyMKY, 0COOJMBOCTI KOIIITOBHUX METAJIiB JAalOTh 3MOTY iX

BUKODPUCTOBYBATHU K IOBEJipHi BUPOOuU?
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! Koporko npo ronosne

C Meraniuni eneMeHTH YTBOPIOIOTh METAJTIUHUI 3B’ A30K, AKUUA €

IPOMiKHUM Mi’K KOBaJIEHTHUM Ta HOHHUM. MeTasnu y TBepAOMYy CTaHi
iCHYIOTH y BUIJIAII KPUCTAJIiB 3 METAJIiYHOIO KPUCTAIIYHOIO I'DATKOIO.
HesBaskarouu Ha YMCIeHHICTh i BEJIUKY Pi3HOMAHITHICTH, BOHU MalOTh
CIIiIbHI OBHAKM Ha BigMiHy Big HemeTraaiB. @isuuHi BIaCTUBOCTI MeTa-
JIiB BUBHAYAIOTH 1X BUKOPUCTAHHSI.

A monmuTauBux. YMicCT 30Ji0Ta B IIONEJi, 0 YTBOPIOETHCA Bij cIia-
JIFOBAHHS CYXOTO OCany KaHaIisaI[ifHuX BigxomiB amoHckKoro micta Cysa,
IePEeBUINYE TOKABHIKY 30JI0TOHOCHUX IIaxT cBiTy B 50 pasiB. @axisIii mo-
SICHIOIOTD ITeii (paKT THM, ITI0 B MiCTi € 6araTo 3aBO/IiB eJIeKTPOHIKY, IIPU BU-
POOHUIITBI IKOI 3aCTOCOBYIOTHCS 30JI0TO i 30J10TOBMicHI citaBu. HuHi Bike
IPAIIOIOTh YCTAHOBKHY 3 BIIYUYEHHS TOPOTOI[IHHOT'O METAJIY 3 BiIXOIiB.

¢) Kourponshi saBnanns

® 1. IMosacuiTs, YoMy
a) MeTaJIiuYHUX eJIeMeHTiB OijbIlle, HidK HeMeTaJTiuHIX;
6) 6iIBIITiCTL MeTaNiYHUX €JIEMEHTIB Y IPUPO/i YTBOPIOIOTE PYIU;
B) 3 IeSAKUX METAJiB MOYKHA BUTATHYTH APiT, a 3 HEMETAIiB — HEMOJKJIUBO.

2. Ha nmpukJiagax KOHKPETHUX METaJIiB IPOLMIOCTPYHTEe 3arajabHi i1 iHAUBiMY-
anbHi pisuuHi BIacTuBOCTi MeTaiB. Bif woro came BOHU 3ae:KaTh?

3. IlopiBHANTE CIONYKU 3 HOHHUM i MeTaJiuHUM 3B’sA3KOM (Ha IPUKJAIi Ha-
Tpi#t xygopuny i HaTpi0). 3HAUAITH MiK HUMY OAi0HICTE i BiAMiHHICTS.

4*. BusnauTte, Ky Macy BoJb(paMy MOKHA JOOYTH IIPU BiJHOBJIEHHI BOJHEM
KOHIIEHTPATy pyAu macoio 145 r, mo mictuts Bonbdpam(VI) okcup i gomirm-
KU, AKi He BiTHOBJIIOIOTHCH, a Ix MacoBa yacTka mopiBaoe 20 % . Axuii mimi-
MaJbHUY 06’ €M BOAHIO (H.y.) MOTPi6HUM A1 mepebiry mpoiiecy?

5°. Ilpu posunHeHHi B po30aBieHiil HiTpaTHiN KucaoTi macor 6,08 r cymiri mo-
pomrkomomi6bHMX 3aiisa Ta Mifi Bupingersca 1,792 a1 mitporen(Il) oxkcumy
(H.y.). BusHaure cKJaj CyMiIIi TOPOIIKY.

6°. BusHaute MeTaJiuHWN e€JE€MEHT, SIKIIO IPU PO3KJALi MOT0 TiApPOKCULY
macoo 9,0 r yTBOPIOETHCA OKCHUJ JBOBAJEHTHOTO METAJTIYHOTO eJIeMeHTa
Macom 7,2 1.

§ 56. XimiyHi BnacTuBocTi meTtanis

YceBimoMaeHHs 3MicTy 1IboTo Imaparpada 1ae 3Mory:
xapaxmepui3yéamu XiMiuHi BJIACTHBOCTI MeTaliB 3a IX Micumem y BUTHU-
CKYBAJILHOMY PAJi MeTaJIiB;
ckaadamu PiBHAHHSA i CXeMU eJIEKTPOHHOI0 OalaHCy BiAMOBiAHNX XiMiu-
HUX peaxIrii.

HaniTunosimnia xiMmiuzHa o3Haka MeTaJIiYHUX eJIEMEeHTiB — 3JaTHICTh Bif-
IaBaTH eJIeKTPOHMU ITiJ] Uac peaxiiii, To0TO BUABJIATH BiTHOBHI BJIaCTUBOCTI.
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3aragbHa 3aKOHOMIipHICTHL BaM BimoMma: UMM OiJb-
mui pajiyc aToMa i YuM MeHIle BaJeHTHUX eJIeKT-
POHIiB, TIM eJIeMEeHT JIerIie Bifgae eJIeKTPOHH i3 30-
BHIIITHHOTO €HEePTreTUYHOT0 PiBHA, 1 TOMY BiTHOBHI
BJIACTUBOCTI MeTaJiB BUPaXKeHi CUJabHIIIE.
IIToxo mpocTol peyoBMHM MeTaly, TO He 3aBiKAN
AKTHUBHICTL METaJiuHOIO eJIeMeHTa BifIloBijae ak-
TUBHOCTi IIpocTol peuoBuHU. Hanpukraajn, akTuB-
HicTh JIiTito AK XiMiUHOTO ejleMeHTa cepef JYKHUX
MeTaJiuHUX eJIeMeHTiB HaliMeHIIa, a AK ITPOCTOI
peuoBUHU — OiJIbIIa, TOMY BiH Y BUTHCKYBAJIbLHOMY
M. M. BekeTos pﬂgi CTOITH Ha ne.pnfon./{y micii. (3asHaunmo, 1110 B
(1827 — 1911) MKIJIBPHOMY Kypci XiMil npruumHa He PO3TJIALAETH-
cs, OCKIJIBKIY ITe ITOTPpedye clerniaJbHNX 3HAHD.)

Y BogHUX PO3UMHAX BiJHOBHA BJIACTHBICTh METAaJIiB 3aJI€KUTH He JIUIIIE
BiJZ 3maTHOCTI aTOMIB MeTaJIIYHUX €JIeMEeHTiB BilaBaTH eJIeKTPOHU, a 1 Bif
MiIIHOCTi KPHUCTAJIUYHNX I'DATOK i cujiu B3aeEMOMil TOHIB, IITO YTBOPIOIOTHCH,
3 POBUMHHUKOM.

Bawm Bigomo, 1110 3a 03HaK0I0 aKTUBHOCTI BCi MeTa PO3MIIIeHi y BUTHC-
KyBaJbHOMY psafi. Moro Ime HAa3UBAIOTH e/leKMpoXiMivHuMm padom HaAnpye,
abo padom Bexemosa. M. M. BekeToB — npodecop XapKiBCcbKOro yHiBepCH-
TeTy, IKNH yIepille BUBUAB aKTUBHICTH MeTaJiB. Haramaemo mei psan:

ITocusnenHsa BiTHOBHUX BJIACTUBOCTEN METaJIiB

ii Rb Cs K Ca Na Mg Al Mn Cr Zn Fe Ni Sn Pb(H;) Cu Ag Hg Pt Au

TlocueHHsT OKMCHIOBAJILHUX BJIacTUBOCTeH KaTioHiB Me™"

Ha ocHoBI 116010 pATY 3p00KMMO BUCHOBKHY PO XiMiUHYy aKTHUBHICTH METAJIIB:

1) Ko:KHUII MeTaJ BUTiCHSE 3 COJIEH iHII MeTaIu, PO3MiIleHi y BUTHUCKY-
BaJILHOMY PsAAi MeTaJiB IpaBopyd Bix HLOTO, i caM MoOsKe OyTU BUTiCHEHUH
MeTajaMu, PO3MIIeHIMU JIiBOPYY;

2) yci meTasu, 110 CTOATh Y BUTHCKYBAJIBHOMY PAL JIIBOPYY BiJl BOAHIO,
BUTICHAIOTH MOT0 3 KMCJIOT (KPiM HiTpaTHOI), a Ti, 1110 CTOATH IIPaBOPYY, —
He BUTICHSAIOTD,

3) uuM maJti JiBopyd y BUTUCKYBAJIBLHOMY PAIL CTOITH METAJ, TUM BiH OiIbIIT
AKTUBHUH i CUILHUN AK BiIHOBHUK, i TUM BasKue BiJHOBJIIOIOTHLCA HIOT'0 OHMU.

XimiuHa aKTHUBHICTH METaJiB 3 BOJOIO Ta PO3UMHAMM KUCJIOT BU3HAUA-
€THCS MiCIIeM iX Y BUTUCKYBaJbHOMY psAgi MeTandiB. OKUCHEHHS MeTaJTy Bij-
OyBaeThCA 3a PAXYHOK BUIIJIEHHSA BOJHIO AK 3 MOJIEKYJ BOAU, TakK i 3 pPO3-
yuHiB KucaoT. CxeMaTHUUHO Iie MOYKHA 300pa3uTH TakK:

0 +1 0 +n
Me + H,0 — H,? + Me(OH)  aGo Me O
n x Yy
0 +1 0 +n

Me+HA — H,T +Me A

(xkpiM HiTpaTHOI Ta KOHIIEHTPOBAHOI CYyIb(aTHOI KUCIIOT)

240



MemaniyHi enemeHmu maix cnosyku

Bzaemopgia merajiB 3 Bogor0. 3a Ay:Ke BHCOKOI TeMIIepaTypH 3 BOLOIO
(BOISTHOIO IAPOI0) PearyTh MEHIII aKTUBHI MeTaau — ITNHK i 3aiizo. Tomy
BOHHU YTBOPIOIOTH OKCUIU, & He TiIPOKCUIM:

Zn +H,0=H,1 +ZnO

3a cTaHTapTHUX YMOB 3 BOJOIO aKTUBHO PearyioTh JUIIle JYKHI Ta JTyK-
HO3eMeJIbHI MeTaJau 3 YTBOPEHHAM JYTiB i BUAIJIEHHAM TelJoTH (peakIirii
eK30TepMiuHi):

2Na + 2H,0 = 2NaOH + H,1;

1. YBaxuo posraaabTe Maa. 91. IToscHiTs,
yoMy: HaTpiit «Oirae» 1o BOmi; cTae KYyJIbKOIO;
posunH HaOyBa€ MAaJMHOBOTO 3a0apBJEeHHS.

IITo roputTh — HATPill UM BOJAEHD i YoMy ?

2. 1151 000X peaKIliii CKJIAJiTh CXeMU eJIeKT-
poHHOrOo 6aJsiaHCy i miATBepaiTH BiAHOBHI BJa-
CTUBOCTI IIMHKY i HATPifO.

Bzaemopmia meraniB 3 KucaoramMu. ¥ ITUX
peaxIligax MeTasi 3aBXKAU BUABJISAIOTH BiTHOB-
Hi BaacTtuBocTi. Oco0IUBiCTh peakIliii moJsarae
B TOMY, 1110 Metaau (axif) mig uac B3aemomii 3
XJIOPUAHOIO, PO3UMHAMHU CYJIb(aTHOI Ta OpTO-
(dochaTHOl KMCIOT (HEOKMCHUKAMMU) BUTICHSI-
IOTH BOJEeHDb KUCJIOTAMU-OKUCHUKAMY He JIUIIe
3 KMCJIOTH, a ¥ 3 BOAU.

Sx1m1o BHACTIAOK peaKIlil yTBOPIOIOTHCA He- Man. 91. Baaemopist HaTpito
PO3UMHHI a00 MAJIOPO3UNHHI IPOAYKTH HA IIO- 3 BOZOI0
BEePXHi MeTasy, TO BOHU TaJbMYIOTh IIOJaJIb-
minii mepedir peakirii. Take ABuUIlle HA3UBAETHCA NACUBAUIETO.

Haranmaemo, 1m0 HiTpaTHa i KOHIIEHTPOBaHAa CyJab(aTHA KUCJIOTH € CUJIb-
HUMU OKVMCHUKAMU, TOMY B PEaKI[igX 3 MeTaJaMu BOJEHb He BUAIIAEThC:

Zn + 2H,80, (xorm.) = SO,1 + ZnSO, + 2H,0
3Ag + 4HNO, (po36.) = 3AgNO, + NOT + 2H,0

NABOPATOPHI AOCHIAN
B3AEMOIISA METAJIB I3 POSYNHAMHU KUCJIOT

Hocaig 1. ¥V nBi mpobipku HaImBaeMo o 2 MJ po3baBIeHoi cyabdar-
HOI KHCJIOTU, B OOHY — IIOMIIlIa€MO TPaHYJdy MUHKY, B iHITY — MigHY
npotuHKY. Illo cmocrepiraere?

Hocaim 2. Y nBi mpobipKu HATUBAEMO IO 2 MJI XJOPUAHOI KUCJIOTH, B
OHY — H00aBJIAEMO MarHi# (OIITypKu a00 ITOPOIIIOK), B iHIITYy — KYCOYOK
cBuHIio. Illo ctocrepiraere?

= I BCiX MOCTiAiB CKIAMITH BiITTOBIAHI PIBHAHHA PEAKIIil i CXeMU eJIeKT-
pouHoro 6anancy. IlinTBepaiTh BiTHOBHI BJIacTUBOCTI MeTaiB.
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Ot:xe, MeTaJIu pearyioTh 3 KUCJIOTAMU, IIO-IIEpIle, 3TiJHO 3 iX Miciem
Y BUTHUCKYBaJbHOMY PSJi MeTajiB, IIO-Apyre, IPOAYKTH peakIlil 3aieKaThb
BiJl OKMCHO-BIITHOBHUX BJIACTUBOCTEI KMUCJIOT.

Bzaemopia meraaiB 3 myramu. Meraau npu B3aeMOZil 3 JIyraMu TaKOXK
BUABJAIOTH BiTHOBHI BiaacTuBocTi. OgHAK 3 JyraMu pearymoTh He Bci meTa-
JU, AKi Yy BUTUCKYBAJIbHOMY PAAL MiCTATBCS IO BOAHIO, a JIUIIE Ti, KOTPUM
BimmosimaroTs am@oTepHi rizpokcuau abo okcuau (aaoMiHill, IUHK, 0JIOBO,
CBUHEITH TOII0).

Hocaixg. ¥V Beauky npobipKy Ha TpeTuHY 06’eMy HAJMBAEMO PO3UNH
ayry (HaTpiii rizpokcuny 3 MacoBor uacTkoio ayry 40 %). [laai gogae-
MO KiJbKa rpaHyJ (Kpalle — MOPOIIKY) MUHKY abo amxoMminiro. Crouar-
Ky caabKo, a IOTiM Aesasii CUJIbHIIIe HOYMHAIOTD BUMIAATHACA ITYyXUPITL
BOJHIO:

2A1 + 2NaOH + 6H,0 = 2Na[Al(OH),] + 3H,1

Zn + 2NaOH + 2H,0 = Na,[Zn(OH),] + H,T

KoMmmiexkcHa cmosyka, IO yTBOpPHJACS BHACHIZOK B3aEMOJil aJIio-
miHiI0O 3 HaTpi#i ringpoxcuaom Na[Al(OH),], masuBaeTbca HaTpiit TeTpa-
rizpokcoanromiHaT, a KoOMIUIeKCHa cmoiyka Na,[Zn(OH),] — marpii
TeTpariTIpoOKCOIIMHKAT.

= JloBeiTh 3a JOIIOMOTHY PiBHAHB PeakIliii am(pOoTepHICTh IITUHKY Ta aJio-

MiHifO.

Bs3aemopisa meTaJsiB 3 po3unHAMM COJIei. 3a B3a€EMOJi€I0 MeTaJiB 3 PO3-
YUMHAMUA COJIeld MOKHa BH3HAUUTHU XiMiUHY aKTHUBHICTh KOMKHOTO 3 HUX.
Kracuunum npukaazom € gocain Bdaemozii samisa 3 posunuaoM Kynpym(II)
cyabdary CuSO,.

NABOPATOPHUM AOCHIA
PEARIIA 3AJIISA 3 POSYUHOM MITHOI'O KYIIOPOCY

Hocmin. B oxgxy mpobipky HaIMiTE 3 MJI
KOHITEHTPOBAaHOTO po3umuy Kympym(II)
cynbdary i samypTe IIpuUB A3aHUN OO
HUTKHU I[BAX, IIONEPEIHbBO BSAUMIIIEHUH.
3asuIinTe HOoro B PO3UNHI HA KiJIbKa XBU-
JuH. B iHnry mpobipky HamuiiTe KOHITEH-
TpoBaHOTo po3umuy Gepym(Il) cymnhary
i saHypTe MimHY OPOTHUHKY, IIOIEPeIHBbO
BaUUIIEeHy. SaJIUINTe TaK caMo Ha KiJTbKa
XBUJIVH i cmocTepiraiTe 3a 3MiHOIO KOJIBO-
py. Coocrepiraiite, K IIOCTYIIOBO CHE 3a- Man. 92. 3ani3Huii uBAX y PO3uMHI
6apBirenna kynpym(Il) cyasdary 3HUKAE, kynpym(ll) cynodaty
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3’ aBIAEThCA 3esieHyBaTuii Koaip depym(Il) cyabdary (man. 92). IlBsax mo-
KPUBAETHCA MifI[f0 4epBOHOTO0 Kobopy: Fe + CuSO, = Cu + FeSO,.
= [lopiBHAIITE pe3yabTaTH AOCHIAY i MOACHITh iX. KUl 3 MeTAJIIUHUX eJie-
MEHTIiB € OKMCHUKOM, a AKUUA — BigHOBHUKOM? [[oBemiTh Ie, CKJIaBIIHN
cXeMy eJIeKTPOHHOTO OajaHCy.

Bzaemonmia merasgiB 3 HeMmeTaJaMMH.
Haiikpamie BiZHOBHiI BJlacTMBOCTiI MeTa-
JiB BUABJIAIOTHCA BiTHOCHO HEMETAaJIiB-
okucHukiB. Taxk, JysKHI MeTanu npu
OesmocepeaHill B3aeMoil 3 KMCHEM yTBO-
pIOIOTHL Pi3HI mpoxyKTu: JiTii OKcup
Li,0O, narpiit neporcux Na,O,, kariit Haz-
nepoxcun KO,.
Bimowmo, 1110 XimMmiuHa akTHUBHICTb MeTa-
JIIB BaJIeKUTh TaKOMXK Bim cTymeHsa ixX mo-
IpidHeHOCTi. ¥ MOPOIIKOIOAIOHOMY CTaHL
AKTHUBHICTE OiJbIIIOCTI MeTaliB 3HAYHO
3pocrae. Tak, MOPOIIIOK CTUOiI0 3rOopsie B Man. 93. FTopiHHA cTnbito y xNopi
XJIopi 6e3 moIepeaHbOT0 HOro HAarpiBaHHS
(mau. 93).
= CKJaJiTh pPiBHAHHSA peaKI[ill TOPiHHA MarHiio i cTubito y xJopi.
XiMiuHi BJIACTHBOCTI MeTaJIiB 3yMOBJIIOIOTE X IIOIMINPEHICTEL Y IIPUPO-
Ii, cmocobu moOyBaHHA i 3aCTOCYBaHHSA.

' KopoTko npo rosiosne

® XapaKTepHOIO 03HAKOI0 METAJIUYHNX €JIEMEHTIB € iX 3IaTHICTh BiJ-

JaBaTHU €JEeKTPOHU i IIepeTBOPIOBAaTHCA HA IMO3UTUBHI Monu. Tomy Me-
TaJau — Bi0HOBHUKU. BiTHOBHI BIacTMBOCTI MeTaJiUHUX €JIeMEeHTIiB
BUABJAIOTHCA HEOTHAKOBO, IO 3aJ€KUTH Bim OymoBu ix aTomiB. 3a
XiMiUYHOI0 aKTHUBHICTIO METaJIV PO3MIIIEH]I ¥ BUTUCKYBAJIbHOMY PSMIi.
Woro me Ha3WBAIOTH eLeKMPOXiMiuHuM padom Hanpyez, abo padom
Bexemosa.

Meranu 3a1eXHO Bif 1X aKTHBHOCTI MO-PidHOMY pearyioTh 3 BO-
00, KUCJIOTaMU, PO3UMHAMU JYTiB i cojeii, HemeTamaMu. IIpogyK-
TH, SKi YTBOPIOIOTHCSA BHACTILOK PeakKIrii, 3aje:xaTh Bi BIacTUBOCTEMN
peareHTy, 3 AKMM B3aeMojmie meTtas. Meraniu, AKi y BUTHCKYBaJbHO-
MY PALi MiCTATBCA IO BOAHIO, BUTUCKYIOTh OTO 3 BOAM, KUCJIOT (KpiM
HiTpaTHOI Ta KOHIIEHTPOBAHOI cyab(daTHoi), amdoTrepHi Mmetaau — i3
po3uuHiB JayriB. KoKHUNA momepenHill MeTas MOKe BUTICHUTH Ha-
CTYIIHi 3 PO3UMHIB ix coseii. Meranu B3a€eMOIiIOTh 3 HEMETAaJIaMU 3a
eBHUX YMOB.
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¢) KourponsHi 3aBnanns

® 1.

2.

3.

4.

5.

6".

7.
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IToacuiTe, yomy

a) yci meTasu — BiTHOBHUKWU;

6) mpu B3aeMOIii MeTaJsy 3 BOJOIO B OMHUX BUNAJKaX YTBOPIOIOTHCA JYT i BO-
IeHb, a B iIHIIIUX — OKCHUJ MEeTAJiYHOT'O eJIeMeHTAa i BOJIeHb;

B) IIpU B3a€MOii MeTasiB 3 CyJb(aTHOIO KUCIOTOI0 MOYKE BUIIJIATUCSI BO-
IIeHb, a MOJKe — iHIMuiH ras. ¥ akomy Bunaaky? Hanurits piBHAHHA Bifmo-
BiIHUX pearIriii;

T) YOMy He MOKHA BUKOPHUCTATU HATPill M/ BUTICHEHHA 3ajli3a 3 PO3UUHY
dbepym(IIl) xm0pUY, aasKe HATPiN Y BUTUCKYBAJIbHOMY PAMIi METAJiB CTOITH
nepes 3ajizoM.

ITomipKyiiTe, U1 MOKJINBI Taki peakIii:

A Fe+ CuCl2 —; B Ca+ NaOH —;

B Ag + CuSO,—; I' Zn + KOH —.

JJ1 BCiX MOMKJIMBUX BUIIAIKIB CKJIAIiTh PIBHAHHSA PEaKIii.

g moBHOTrO mmepexony B Po3umMH MUHKY Macon 0,65 r moTpi6bHO po3umHy
cybdarHoi KucaoTu 3 Mmacosoro uacTroro H,S0,10 %

A 0,981 b 1,96; B 9,81; I 196T.
ITomipky#iTe, BUKOPUCTOBYIOUN BUTUCKYBAJbHUMN PAN MeTaJliB, YU MOYKHA
TMOKPUTH MiTHY MOHETY IIIapoM

A pryTi; I' nmuukry;
b cBuHIIIO; I onosa.
B cpibaa;

HanunriTs piBHAHHA MOXKJINBUX PeaKIifi. Yu MOKHA TaKUM CIIOCOOOM I1030-
JIOTUTU MOBEPXHIO cpibHOI MoueTu? K 11e 3podouTu?

Y KOHIIEHTPOBaHY HiTPATHY KMUCJIOTY moMicTuau cymim mini tra kympym(II)
okcunmy macorw 64 r iz macopoio yacTkoio Kynpym(Il) okcugy 40 % . O6umc-
JiTh 06’eM rasy (H.y.), 10 BUAIIUTHCA BHACTILOK peaKIrii.

IIpu B3aemozii 3 Bogo10 JIysKHOTO MeTasry Macoo 0,347 r BUIiinBCa BOIEHD
06’emoMm 560 M (H.y.). AKuii mme metan?

I BcTaHOBJIEHHA KiJIBKICHOTO CKJIAAY CYMIIIIi, IO CKJIaJa€ThCA 3 IIOPOIII-
KiB sauiza, depym(Il) okcuay i depym(IIl) oxkcuny, 1 r ii 06pobusim KucJo-
Toto it mobyau 112 ma BomHio (H.y.), a 1 T BifHOBMJIM BOomHEM i omep:Kaim
0,2115 r Bogu. O0unCaiTh MACcOBY YaCTKY KOMIIOHEHTIB CyMiIiri.
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§ 57. Po3paxyHKun 3a piBHAHHAMM XiMiYHNX peaKLin MiX
PO3UYMHOM COJli Ta MeTaJiomM

YceBimomaeHHA 3MicTy IIbOT0 ITaparpada 1ae 3Mory:
noscHoéamu CyTh i NIPUUYMHU 3MiHM Macu IJIACTMHKU B 3a3HAUEHUX
pearIiax;
po38’asyseamu 3amadi «Ha IJIACTUHKY» .

3amaui TaKoOro THUIYy 3aCHOBaHi Ha 3aKOHOMiPHOCTSX BUTUCKYBAJIBLHOTO
pany merajuiB. SIK BU yKe 3Hae€Te, TOKAa3HUKOM ITOPiBHAJBHOI XiMiuHOI aK-
THUBHOCTI MeTaJiB € iX Miclle Yy BUTHCKYBaJIbHOMY PsaAi MeTaaiB. KoskeH 3
MeTaJIiB 3aTHUN BUTiICHATH (BiJHOBJIIOBATH) 3 PO3UMHIB COJIell yCi HACTYII-
Hi MeTaJsu B IIbOMY PAJi, IPOTe — KOJHOTO 3 TOIepeaHiX.

= 3agaua. 3ai3Hy ILIACTUHKY Macor 50 I 3aHypUIN B PO3UNH MiJIHOTO KY-
nopocy. Yepes neBHU yac MJIACTUHKY BUMNHSIN, BUCYILIN 1 3BAKIIN.
Ii maca mopiBroBana 50,32 r. O6uncIiTE Macy Mifi, 1[0 3aIUIIMIACS Ha
IJIaCTHUHII, Ta Macy 3aJisa, AKe IepPemInIo B PO3ULH.
st Toro o0 HABUKUTUCA PO3B’sI3yBaTH 3aJadi [[bOT0 TUIY, Tpeba 3po-
3yMiTH, YOMY 3MiHIOETHCA Maca ILJIACTUHKH.
VY posuuni mixk 3anisom i kynpym(Il) cyabdaTom BigdyBaeThea xiMmiuna
peaxiiid:
Fe + CuSO, = FeSO, + Cu|

3a piBHAHHAM XiMiuHOI peakiii oquu aToMm (1 Mok aToMiB) Pepymy 3a-
minrye ogmu KartioH (1 moab xkatiouis) Kynpymy. To6To 3amicTs ogHOTO aTO-
Ma (1 moJsib aToMiB) @epymy, 1110 IePEXOAUTEL Y PO3UNH, HA MJIACTUHITI ocifgae
oxuu atoM (1 mosis aTromiB) Kynpymy. ¥V peakirii 6epyTh yuacTh 3aJ1i30 i Mign
KinbKicTio peuoBuru 1 Moub. IIpu mboMy Maca ImIJIaCTUHKY 3MiHIOETHCS HA
PiBHUITIO MisK IX MacamMu.
M(Cu) = 64 r/moib; m(1 moap Cu)=64r
M(Fe) = 56 r/mouib; m(1 moab Fe) =561
Am(unact.)=64r—-56r=8r

3’sAcyBaBIIU IPUUYNHY 3MiHM MacH IJIACTUHKI, PO3B’ AKeMO 3a1auy.

I auo: PosB’a3auu4a

m(maact.) =501 Fe + CuSO, = FeSO, + Cu

m (mnact.) = 50,32 r 1Moy 1 Mo

m(Fe) — ? il./l(;:q:;:;nmo 3MiHY Macu IJIACTUHKY 3a YMO-
m(Cu) — ? AatL:

Am(mnact.) = m (maact.) — m(mracr.)
Am(miract.)=50,32r — 50r=20,32r

Hani sagauy MokHa Po3B’sA3yBaTHU KijJibKoMa crocobamu. PosrisaeMmo
IBa 3 HUX.
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I crmocio

2. O6uucauMO 3MiHYy MacHu MJIACTUHKY 3a PIBHAHHAM XiMiuHOI peaKIrii.

¥ peaxiiii 6epyTs yuacTh 3aJ1i30 i Migb KilbKicTio peuoBuHMN 1 MOJIB, TOMY,
3a PiBHAHHAM, 3MiHA MacH ILIACTUHKM JOPiBHIOE PiSHMUINI Mac 3ajrsa i mimi
KinmbKicTio peuoBuHU 1 MOJIb KOKHOTO MeTaay: A m(miact.)=64r—56r=8r.

3. O6uMCaANMO KiIbKiCTh PEUYOBUHU Mifi, IO OCijia Ha MJIACTUHILI.

IlozHaunmo KiJIBKiCTh PEUYOBMHU Miji, IITO OcCijla Ha IJIACTHHIIL, X MOJIb.
Bimowmo, 1110 (32 piBHAHHAM peakIlii) Ha IJIACTHHITL OCiflae Migb KiJTbKicTIO pe-
yoBUHU 1 MOJIb, PiSHUIA MacH IJIACTUHKY CTAHOBUTH 8 T'. 3a YMOBOIO 3a/1ayi,
ocimae Mighb KiTbKiCTIO peUOBUHY X MOJb, PisHUIA Macu gopisuioe 0, 32 1.

1 moas Cu — 8 r, 3miHa Macu ILJIACTUHKH;

x moas Cu — 0,32 r, 3MmiHa Macu IIJIaCTUHKH.

I1s npomop1tifiHa 3ajiesKHICTh Ja€ MOXKJINBICTb CKJIACTU ITPOTOPILit0:

Imons 81 1Mmons-0,32T

X MOIb 0,32r » o x mom (Cu) = T Bhiiakass

4. O6uncanMo Macy Mifmi, 1110 ocijia Ha IJIaCTHUHILI.
m(Cu)=M -n; m(Cu)=64r/moxas 0,04 mosas = 2,56 .
5. O0uncaInMO Macy 3aJiza, SsKe MepexXoIuTh Y PO3UMNH:
n(Fe) = n(Cu) = 0,04 mosb;
m((Fe)=M - n; m(Fe)= 56 r/moxas - 0,04 monb = 2,24 r.

IlepeBipuMo, uu IpaBUIBLHO MU PO3B’A3aJIM 3aJaUy.
Maca nimacTHHKY IIicJIda peakirii:

m (mwract.) = m(maacr.) + m(Cu) — m(Fe);
m (mwracr.) =80r+ 2,56 r— 2,24 r = 50,32 .

OT:xe, po3B’A30K IPABUJIbHUIA.

II cmioci6

2. O0uncauMoO KiJbKicTh peYoBUHU 3aJiza i mini, 1o 6epyTh y4acThb y
peakiIrii, ckJaaBIu ajaredpaiude piBHIHHI.

IlosHaumMo KiJbKiCTh OZHi€I 3 IIMX PEUOBUH, HAIIPUKJIAL Mili, X MOJIb.
KinekicTs peuoBuHM 3a1i3a, IKe IPU IILOMY II€PEXOIUTEL ¥ PO3UMH, 34 CIIiB-
BiTHOIIIEHHAM PEYOBUH y PiBHAHHI peakIrii Tak caMo X MOJIb.

n(Cu) = x monp; n(Fe)= x moJb.
Maca migi, mo ocija Ha IIJIACTUHILI:
m(Cu)=M - n; m(Cu)=64x.
Maca zariza, sKe mepexoaUTh Y PO3UNH:
m(Fe)=M -n; m(Fe)=56.
Maca nimacTuHKY IIicja peakIlii JopiBHIOE:
m, (mwracr.) = m(mwracr.) + m(Cu) — m(Fe);
50,32 =50 + 64x — 56x;
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0,32 =8x; x = 0,04 moib;
n(Cu) = 0,04 mosn; n(Fe) = 0,04 monb.

3. Obuucaumo Mmacy Mini, 110 ocijia Ha MJIACTUHITI:
m(Cu)=M -n; m(Cu)=64r/moxas 0,04 mons = 2,56 .
4. O0umcanMo Macy 3aJisa, 110 IePexXOIUTh Y PO3UMH:
m(Fe)=Mn; m(Fe)=56r/moxasb 0,04 mons = 2,24 1.

BigmoBizgs. Y posunn nmepexoauTs 2,24 r 3ajisa, Ha IIJIaCTUHILL ocimae
2,56 r migi.

ITomipKyemoO, U1 3aBK AU B3aEMO/IiA MisK POSUMHOM COJIi Ta METaJoM Cy-
IIPOBO/IYKYETHCA 301JIBIITEHHAM MACH IIJIaCTUHKHU.

S Bu misHANMMCS, IPUYMHOIO 3MiHM MacH ILIACTUHKY € PiSHUILST MiK Maca-
MU MeTay, AKUH IIepeXoquTh y PO3UNH, i MeTasy, 110 ocifae Ha IIJIACTUHITI, 3
ypaxyBaHHSAM CTeXiOMETPUYHUX CHiBBiHOIIIEHb PEUOBUH Y PiBHAHHI peaxirii.

3a yMOBOIO PO3B’sA3aHOI 3ajadi, 30iIbIIIeHHA Macu ILIACTUHKHN 3YMOB-
JI€HO TUM, IIT0 MOJIAPHA Maca Mifi — MeTany, SKMH ocifae Ha ILIACTUHILL
(64 r/moab), OiJIbIlIa 3a MOJAPHY Macy MeTaJly — 3aJjisa, 1110 IepPeXoauThb Y
posuuH (56 r/M0Jb), a KiTBKOCTI peUHOBHMHU KOKHOTO MeTaJy 3a PiBHAHHAM
peakii ogHakoBi (1 MoJb).

V axomy BUIIaJKy Maca IJIaCTUHKY 3MEeHIITyBaTUMeThCs ?

Jloriuno mpumycTuT, AKII0 MOJSIPHA Maca MeTaJsy, 110 ocijae Ha mJa-
CTUHII, OyJe MeHIIIO0 3a MOJAPHY Macy MeTaay, AKUH IepexoauTh ¥ Po3-
YKWH, a KIJIBKOCTiI PeUYOBMHN KOKHOTO MeTajly 3a PiBHAHHAM peakIlii ogHa-
KOBi, TO Maca MJIACTUHKY 3MEHIITyBATIMEThCS.

Hampuraazn, sSMeHIIIeHHA MOJAPHOI MAacH CIIOCTepPiraemMo, AKI0 ITMHKO-
Ba IJIACTUHKA 3aHYPeHa y PO3UYNH MiJHOTO KYIIOPOCY:

Zn + CuSO, =ZnSO, + Cu
M(Zn) = 65 r/monb, n(Zn) =1 monp

M(Cu) = 64 r/moab, n(Cu) = 1 moab

IIpu B3aemopii peareHTiB KigbKicTi0O peuoBuH 1 MOJIb Maca IJIACTUHKU
3MEeHIIUThCA Ha 1 T.

¢) Kourponsni 3aBnanns

® 1. BusHauTe, 36iIBIIINTHCA, BMEHITUTHCS YU 3ATUIITUTHCA 63 3MiH Maca IITHKO-
BOI ILTACTUHKMU, 3aHypeHOi B po3unHu: a) KynpyM(II) HiTpary; 6) marom6ym(1I)
miTpary; B) aprearym(I) HiTpary; r) 6apiit xaopuzy; r) Hikoa(Il) cyaspary.
Bignosine o6rpyHTYyiiTe. CKIagiTh PIBHAHHA BifIOBiTHNX peakIfiii.

2. KagmieBy mmacTuaKy Macoio 10 r 3aHypUIIM Y PO3UUH MiTHOTO KYIOpPOCY.
Yepes meBHUI yac maca ii gopisuioBana 9,88 r. IToAcHiTs 3MiHy Macu ma-
ctuaku. O6UmMCIiThL Macy KaJAMiio, 110 MepetIlnoB y Po3umH, i Macy Mini,
AKa ocijia Ha MJIaCTUHIIL.
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3. ITuukoBy miacTuukKy macor 208,3 r sanypuau B pos3uuH depym(Il) xmopu-
ny. Uepes meBHUi uac maca ii gopisuiosana 200 r. O6uuncIiTh Macy IUHKY,
10 TIePEeHIIToB y po3unH, i macy depym(II) xmopuny, skuit mpopearyBas.

4. TInactuuKy 3 MmaHrany macor 10 r saHypuan y po3uns nueK HiTpary. Ilicas
3aKiHUYeHHs peakIlii Maca mIacTuHKY 30iabinuaaca Ha 12 % . Busnaure, axa
pevoBMHA 3aJUIINIacSI B PO3UNHI Ta 00UMCIIiTh il Macy.

5. Migay muactuaky macoio 50 r sanypuiu y posunt mepkypii(Il) mirpary ma-
coro 97,5 r iz macoBor yacTko0 coJti 10 % . O6uuciiTh Macy MJIacTUHKY ITic-
Jd 3aKiHUeHHS peakIlii, 3a yMOBH, 1110 PTYTh IIOBHICTIO Ocijia Ha HiA.

6°. Y posuuH, 110 MicTUTh 2,8 I' IBOBAJIEHTHOT'O METAIIUHOTO eJIeMeHTa y CKJIai
HiTpaTy, 3aHYPUJIU IITUHKOBY IJIACTUHKY. Ilicjd mMOBHOTO BUIiIeHHSA MeTa-
JIiYHOTO eJleMeHTa 3 COJIi Maca IIIacTUHKY 30iapmmiaaca ga 1,175 r. Busua-
YTe MEeTAJiUYHUI eJIeMEHT.

7*. AmrominieBy minactunky macoio 100,0 r saHypuin y po3uMH MiZHOTO KY-
nopocy macor 313,8 r. Ilicina sakiHueHHs peakIlii Maca MJIACTUHKU JOPiB-
"HioBaJsia 113,8 r. O6uncIiTh, Macy aJlOMiHiIO, 1110 IePEeIoB y PO3UNH, Macy
Mifzi, IKa ocija Ha IIJIaCTUHII, TA MACOBY UaCTKY aJlOMiHil cyIb(daTy B pos-
YMHI Imicaa peakirii.

8*. BasisHy miIacTUHKY Macow 7,87 I 3aHYPUIM Yy PO3YUH MiJHOTO KYIOPOCY
macoio 300 r i3 macoBoio yacTKo0 coui 8 % . Uepes mmeBHUi yac MIACTUHKY
BUNHSAIN, BUCYIININ i 3Baskuau. Maca miactuaKku gopiBHioBasa 8,27 r. 06-
YHUCJIITh Macy 3aJiida, IIo IIepeiIio y po3unH, Macy Mijai, sKa ocija Ha 1ia-
CTHHIIi, TA MAaCOBi YaCTKU PEYOBUH Yy PO3UMHI ITicIg peakirii.

§ 58. 3aranbHi cnoco6u fob6yBaHHA MeTaniB

VeBimomaeHHA 3MicTy IIbOTo ITaparpada gae 3Mory:
Has3ueamu OCHOBHIi cmocobu 100yBaHHA MeTaJiB i3 pyx;
popmynrweamu 03HAUEHHSA MeTalyprii;
xapaxmepuidysamu mipo-, Tiapo- Ta 6ioMeTanayprio;
ckaadamu PiBHAHHSA OKUCHO-BiTHOBHUX PeakIliii i cXxeMu eJIeKTPOHHOTO
GasaHCy;
6UC06/1106aMU CYYKeHHSA IIPO BILJIMB MeTaJypriliHUX mpoleciB Ha Oo-
BKijid.

IcuyBanHsa cyuacHOI MuBiTisaIii HeMOMKINBO YABUTHU 63 MEeTaJTiUHNX Ma-
TepiainiB. ¥ § 54 PosTIIAHYTO MOMINPEHHA METAJIIUHNX €JIeMEHTIiB Y IIPUPOIi.
= [ToBTOPiTH 3a § 54 moIIMpPeHiCTh MeTATIUHNX €JIeMeHTiB y IIPpupoai, ¢hop-

MU 1 Ha3BW OCHOBHUX Py METAJTiUHUX €JIEMEHTIiB.

Meraayprisa — Iie KOMIIJIEKCHA raJiy3b IPOMUCJIOBOCTI, sIKa 3alimMa-
€ThCA BUPOOHUIITBOM METAIiB.

OcCKiNbKHM OiJNBIIICTE METAJTIUHNX eJIeMEeHTIB Y MPUPOLL icHye Y BUTTIAIL

CIIOJIYK, TO XiMi3M MeTaTypriiHUX ITPOIIECiB IIOJIATAE Y BITHOBJIEHHI MeTaJIiB:
+n 0

Me + né — Me
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3ajie;KHO Bim mpupoan BimTHOBHUKA W yMOB mepebiry mpolieciB BiZHOB-
JIeHHS PO3PiBHAIOTE Hipo-, Tigpo-, eJIeKTPo- Ta OioMeTaypriio.

IlipomeTanypris (Biz rper. 6020Hb i memanypeis) o6’ enuye ximiuHi cmo-
co0u BiIHOBJIEHHSA METAJiB 3 PyJ 34 BUCOKOI TeMIIepaTypHu.

fAK BiZHOBHWKHN B mipoMeTasyprii BUKOPUCTOBYIOTH BYTiJISA (KOKC),
kap6oH(I]) okcun, BomeHb, AKTUBHI MeTaIM, CUITIITiH.

Haituacrimnie okcuaHi pyau BiZHOBIAIOTHL KoKcoM abo KapooH(II) okcu-
oM — TIie TIpoIec kapbomepmii:

Fe,0, + 3C = 2Fe + 3CO1
Fe,0,+ 4CO = 3Fe + 4CO,1

g nodyBaHHA MeTaJiB IipoMeTaJypriiHUM CIIocoO00oM i3 cyabdigHux
PYI iX CIIOYaTKy BUIIATIOIOTE:

2PbS + 30, = 2Pb0 + 2801,
a IoTiM JOOYyTHUH OKCHUJ BiJHOBJISIOTH KOKCOM:
PbO + C = Pb + CO1
TyromnaBki MmeTanu — MoOJIiOaeH i Borb(paM — BiTHOBIAIOTH BOTHEM:
WO, + 8H, = W + 3H,0

SKImo BiZHOBHMKAMHU € XiMiUYHO aKTHUBHI MeTajW, TO Ileil mipomera-
JYPrifiHmii cmoci® HasWBAIOTH MemaJomepmicto. 3ajJeXHO Biff mpupogu
MeTaJly-BiJTHOBHUKA PO3PiBHAIOTE all0MiHOMepMito, abo anomomepmiio, —
BiIHOBJIEHHA adOMiHieM i mazrnilimepmito — BimHoOBIeHHS MarHiem. Cmocio

MeTaJIOTePMii Jae 3MOI'y BiTHOBJIIOBATHA METAJIN He TiJIbKW 3 OKCHUIIB, aje i
3 raJIOTeHimiB:

Cr,0, + 2Al = 2Cr + ALO,; UF,+2Mg= U + 2MgF,

Bigomuii crioci6 BifHOBJIEHHSA CUJIITIiIEM — cuJJiKomepmis:
t
2MgO + Si = 2Mg + SiO,
l'inpomeraxypris mossarae y mepeTBOPEeHHI MPUPOJHOI CIOJYKHU MeTa-
JIIYHOTO eJIeMeHTa B PO3UMHHY (DOPMY 3 MOAANBIITNM BiTHOBIEHHIM MeTaJIy
i3 posuuHy. IIpo MOKIMBiCTH 3aCTOCYBAHHA IiIpOMeTaTyPrifHUX IPOILECiB
I noO0yBaHHA MeTasiB 1ie B 1763 p. roBopuB M. B. Jlomouocos. I'izpome-
TaaypriiHuMu crocobamMu GoOyBalOTh 0JaropoaHi (30y0T0, cpibio, maaTu-
HY), KOJbOPOBi (Migb, HiKeNb, TIMHK, KOOAJBT), PigKicHI (IUpKoHilL, Tad-
Hill, TaHTAaJI) Ta iHNII MeTaIN:
NiSO, + Zn = Ni + ZnSO,
= CKJIaJIiTh CXeMU eJIeKTPOHHOT0 OaIaHCcy A HaBeAeHUX PiBHAHD PeaKIliii.
Cepen mmepeBar IIbOT0 CIIOCO0Y — MOMKJINBiCTHL BUKOPUCTAHHS CPOBUHU
3 HUBbKHNM YMiCTOM METAJIIYHOTO eJIeMeHTa, IKY HeMOYKJINBO IepepolIaTH
TPAAUI[IMHUMU CIIOcO0aMM; 3MEHIIIeHH B 0ararbox BUIIAAKAaX 3a0pyaHEH-
HSA HAaBKOJIMIITHLOTO CEPEIOBUINA, HATIPUKJIA, IIPU BUIAJIOBAHHI CyIb(is-
HUX PYI.
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EaxexTpomMeTranypris — 1e 7oOyBaHHSA METAJiB 3a JOIIOMOTH €JIEKTPUY-
HOTO cTpyMy (enexkmponisy). EnerkTposizom posmiaBiB moOyBaroTh Haii-
O0inbIN aKTUBHI MeTasu (Bix JriTifo ;0 MaHTaHy), €JIEKTPOJII30M BOAHUX PO3-
YWHIB — MEHI aKTUBHi (IIUHK, Mifgb, HiKeJb, XpoM ToIlo). [lokaagHiie
PO eJeKTPoJai3 guB. § 59.

Biomeraaypria 6azyeTbca Ha 0ioxXiMiuHMX IpoIlecax 3a y4acTiO MiKpo-
oprauismis. Bigzomo, 1110 Mikpooprauismu-ritTorpodu (3 aT. — «Ti, 110 II0-
imaroTh KaMiHHS») 3JaTHi IIepeTBOPIOBATH HEPO3UMHHI cyaIb(inaym meTasriy-
HUX eJeMeHTiB y PO3UMHHI cyabdaTu.

IIle Ha mouaTKy HAINOI epy PUMJISHU AOOYBaJIM Mimb i3 «OJIaKUTHUX »
CTPYMKiB, 3a6apBJIeHNX MIZHUM KYIOPOCOM, ITI0 BUTIKAJIMW 3 MiTHUX PYI-
HUKiB. Y IIi CTPYMKM IIPOCTO KUIAJIU 3aJi3HUI OPYXT i uepes IMeBHUI uac
MaJId YUCTY MiJb.

= Hanunrits piBHAHHA peakKIii, CKJIaIiTh eJIeKTPOHHMIL OajlaHC.

Y rakwuii cmoci6 moOyBasu Mimb y pisHmx Kpaimax €spomnm 3 XVII cr.
Huni sa gomomoru mikpoopranismis godysaroTs Mmigs (y CIITA 10 % saraJb-
HOTO BUPOOHUIITBA), YpaH, pPeHill, cpibio, HiKe/lb, CBUHEIb, AesKi piakic-
Hi MeTanu. YueHi Ta iH:KeHepu IPaIOI0Th HAJ CTBOPEHHSIM IIPOMUCIIOBUX
YCTAHOBOK [Jid moOyBaHHA iHIIuX mMeratiB. IlepeBaru 6iomeranyprii moss-
raioTh B ii peHTaOeabHOCTI (coOiBapTicTh MeTa Iy 3MEHIIIYyeEThCA B 1,5 — 2
pasmu) i rizpomMeTaayprii — B 3MeHIIIeHHI eKOJIOTiYHOTO HaBaHTAKeHHS Ha
IOBKiJJIA i BUKOPHUCTAHHI Ay:Ke OiHUX PY.

' KopoTko mpo rorosue

® Memaanypzis — 11e KOMILJIEKCHA Iajly3b IPOMICJIOBOCTi 3 BUPOOHU-

ITBa MeTaliB. XiMi3M MeTaaypriiH1IX IIPOIIECiB IIOJIATAE Y BiTHOBIIEH-
Hi MeTaJIiYHUX eJIeMEHTIiB 3 iX CIIOJIYK.

3ajle;KHO Bim TpuUpoOAM BiJHOBHUKA W YMOB IIepediry mpoiieciB
PO3PiBHAIOTH HipO-, TiAPO-, eJEeKTPo- Ta Giomerasnyprito. Ilipomema-
JAYpeisi — 1ie BiTHOBJIEHHS METAJiB 3 PYJ 3a BUCOKOI TeMIIepaTypH;
PO3PisHAIOTH Kap00-, MeTaJio- Ta CUIiKoTepMito. I'idpomemanypzia —
CIIOCiO TepeTBOPEHHS HPUPOMHOI CHOJYKN METAJIIUYHOTO eJeMeHTa B
posumHHY (opMy i3 IMOAAJBIIINM BiJHOBJIEHHAM MeTaJly 3 PO3UUHY.
Enexmpomemanypeziss — [oOyBaHHS METAJIB 3a JOIIOMOTH €JI€KTPUY-
HOTO CTPYyMY (eJIeKTpoJIis). Biomemaaypzis 6a3yeTbcsa Ha OioxXiMiuHUX
IpoIlecax 3a y4yacTiO MiKpOOpraHiaMiB.

¢) KourpoasHi 3aBnanns

® 1. CxapakTepusyiiTe IPpOMHUCJIOBI crioco6u [OOYBAHHA METAJIIB 3 PYI.
2. fAkicmocobu no0yBaHHS MeTAJiB € HaOiabIl eKoaoriuno 6esneunumu? Bif-
HOBiIb OOTPYHTYHTE.
3. Insa nobyBanHs PepoxpomMy BUKOPUCTOBYIOTH cymin depyMm(III) okcuny Ta
xpom(III) okcuny, cuiBBigmomenHs ix mac 2 : 3. O0UMCIiTE Macy aJoMiHiio,
MOTPi6HOT0 Ha BifHOBIEHHA TaKoi cymirri macoro 150 r.
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4. O6uwuciTh Macy KOKCY 3 MacoBoio yacTkoo Kapoony 90 % , Heo6ximHOrO AJ1s1
ImobyBaHHS 3aJIida 3 pyAu Macow 5 Kr, macoBa uacTka (epym(IIl) oxkcuny B
sKi# cTamoBUTH 95 % .

5. Ilpu BigHOBIEHHI BOJHEM OKCHIY MeTaJiuHOTO eJeMeHTa Macoo 1,6 r 1o0y-
10 0,54 r Bogu. BusHaurte meras, AKIIO IPU MOr0 B3AEMOil 3 XJIOPOM YTBO-
proernea xaopun ckaany MeCl,.

6°. Maruiit Mmacoo 3 r pO3UYMHUIIN B XJIOPUAHIN KucaoTi 06’emom 250 Mur, MOJIsAp-
Ha Kourerrpailia HCl B sikiit cranoBuTsb 1,2 Mouib/s1. OGUKUCTITE, UM BUCTAYUTH
BOJIHIO, IO BUI1IUBCA, AJs BigHoBaeHHA Mifi 3 Kynpym(II) okcuay macoro 18 1.

7*. Ha Bigaosinennsa depym(III) okcuny macoro 32,0 r BUTpaTHIN aIOMiHii Ma-
coro 13,5 r. O6uncIIiTh MacoBi YaCTKM KOMIIOHEHTIB CyMiIlri, 110 yTBOpHUJaacs
micJis peakirii.

§ 59. EnekTponis

YceBimomaeHHA 3MicTy IIbOTo ITaparpada gae 3Mory:
(opmyaroeamu 0O3HAUEHHS €JIEKTPOJIiZY;
NOACHIBGAMU CYTh €JIEKTPOJIi3y PO3ILJIABIB i pO3UMHIB coIell;
npozno3ysamu CKJIaJL IPOAYKTIB eJIeKTPOJIi3y: PO3MJIaBiB coselt, po3uu-
HiB coJiell 3a aKTUBHICTIO HIOHIB y PO3UNHi;
ckaadamu PiBHAHHSA peakIliii eJeKTposi3y, cXeMr OKHCHO-BiJHOBHUX
IIPOITECiB Ha eJIEKTPOAAX;
xapaxmepu3ysamu TPaKTUYHE 3HAUECHHA eJIEKTPOJIi3Y.

3HauHa KiJbKiCTh MeTaJIiB y IPOMUCJIOBOCTI HJ0OyBa-
€ThCs 3 PYJ CIIOCO00M, KU Ha3MBAETHCA €JIEKTPOJII30M.
Ile ximiunwuii mpoiec, KUl BimOyBaeThCA Hif Ii€i0 esleK-
TPUUYHOTO CTPYMY.
Y nabopaTopHUX yMOBaX €JIEKTPOJi3 3MiHCHIOIOTH ¥
creliaabHOMY IIpUJIAAl — esekmpodizepi (Mmai. 94).
Aurmgivicekuin = Xi-
MiK i ¢isuk, oguH i3
3aCHOBHUKIB eJeKTpPOo-
ximii I'. IleBi BimKpuB
HaTpili, Kajil, KaJb-
1ifi, Mar"iil eJeKTPOJIiB0M PO3IJIaBiB IX
coJieii. [1o0yB BOZeHb i KCEHDb €JIeKTPOJIi-
30M BOJM. 3alPOIIOHYBAB I'i[POTEHHY Te-
Opil0 KHUCJIOT, BiIKPUB 3HEOOJI0I0UY Iif0
mitporen(l) oxkcuny, BuHAUIIOB Oe3meu-
HY PYAHUKOBY JlaMIly. BUCJIOBUB AYMKY
PO BAXKJMBICTh MiHEPAJIbHUX COJIEH IJIs
SKUBJIEHHSA POCJINH.
Hocain. B U-ntoni6Hy TpyOKy HasmBa-
emo po3umH Kynpym(Il) xmopuny 3 maco- Man. 94. Enektponisep

I. Oesi
(1778 — 1829)

251



Po3pin 3

BOIO YaCTKOIO coii b % , axuii micturhk Katioau Cu' ta amiounu Cl-. B o6u-
IBi yacTuHU TPyOKM 3aHYypPIOEMO BYTLJIBHI €JIeKTPOAM, AKI ITiAKJIIOUAEMO
IO meKepeJsa MOoCTiHOTro cTpyMy. Ilig mi€io eleKTPUYHOTO CTPYMY KaTioOHH’
kynpymy Cu?" pyxarmThes 40 HEraTUBHOTO ejleKTpona — kamoda (K7) i1 oci-
Ial0Th HA HBOMY Y BUTJIAAL MeTaiuHol migi. Anionu xmopy Cl- pyxarmoTbes
10 MO3UTUBHOTO eJleKTpojga — aroda (A*), yreoprotoun ras xjop CL,.

Posrasmemo mporecu, ki BigdyBaroTheA Ha eqekTpoaax. Ha karomi (K7)
KaTtionu Kynpymy Cu?" mpuemHyioTh IABa eJIeKTPOHM 3 KaToha i BiZHOBIIIO-
IOTBHCS A0 Mifmi:

KO : Cu?" + 2¢ —» Cu’ — BimHOBIIEHHA

Ha anozi (A") amionu xaopy Cl™ BiggaroTh eJIEKTPOHM aHOLY i OKMCHIO-

IOTBCS IO XJIOPY:

A®: ClI" - 1é — CI° — oxucuennsa 2Cl = Cl,

Takum ymHOM, ITiJ Ai€eio enekTpuuHOro cTpymy Kynpym(Il) xmopun y
PO3YMHI PO3KJIALAETHCS HA IIPOCTi PEUOBUHU — MiJb i XJI0p.

CuCl, == Cu +Cl,

XapaxkTepHOI 0COOJUBICTIO I[HOT0 OKMCHO-BiJTHOBHOIO IIPOIECY € Te, IO
OKIMCHEHHA i BiTHOBJIEHHS Bi0yBaIOThCA 3a YUaCTIO eJIeKTPoIiB: KaTon (K7),
Ha IKOMY HAIJIUIIOK eJIEKTPOHIB, € BimHOBHUKOM; aHox (A'), HA SKOMY He-
cTaya eJeKTPOHIB, — OKMCHUKOM.

EnxexTposis — OKMCHO-BiJHOBHiI mpoIliecu, IO BigOyBalmThCA Ha
eJeKTPOAax IiJ Yac IPONYCKAHHS MOCTIHHOTO eJIeKTPUUHOTO CTPYMY
Kpi3h po3uuH ab0 pO3IMJIaB eJIeKTPOIITY.

[ 3amam’ ATOBYBAHHA CYTi KATOAHUX i aHOTHUX IIPOIECiB icHYe MHe-
MOHIYHe npasuo (npasuio 3anam’ Amosyeants ):
e Ha KaToIi KATiOHM BiZHOBJIOIOTHCAI (yci cjioBa TOUYMHAIOTHCS 3
IIPUTOJIOCHOT).
® Ha aHOJi aHIOHU OKHMCHIOIOTHC (YCi cJIoBa TOYMHAIOTHCA 3 TOJIOCHOI).
3’sacyeMo, UM BiApi3sHAOTHLCA OKMCHO-BiIHOBHI mpoliecu, siKi BimOyBa-
IOThCA IIPU €JIEKTPOJIi3i pO3MIaBiB i pO3UUHIB.
EnexTporis po3miaasiB. ¥ posIiaBax eJeKTPOJIITH — COJIi Ta JIYTH — JUCOITi-
IOIOTH HA BiIITOBiAHi TI0HM, STKi OKMCHIOIOTHCS i BiTHOBJIIOIOTHCS HA €JIEKTPOJAX.
Enexmponis po3naasy nampiii xaopudy. B poamnnmaBi HaTpiit xJjopun
IICOIIiI0€ 3 YTBOPEHHAM KaTioHiB HaTpiro Na' ta amiouis xmopy Cl-.
NaCl —» Na' + Cl”

Ha karozi BimOyBaeThcs BiTHOBIEHHSA KATiOHIB HATPil0 3 yTBOPEHHSIM MeTa-
JIYHOTO HATPil0, a Ha aHOMI — OKMCHEHHS aHiOHIB XJIOPY 3 YTBOPEHHSAM XJIOPY:

2NaCl =P 9Na + Cl,
K :Na*+1é — Na’|2 signosenus
AD:2ClI =26 > Clg 1 okxucuennsa
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Exexrpomis po3uunis. [Ipu esekTposrizi BOZHUX PO3YMHIB €JIEKTPOJIITIB,
KpiM HOHIB-eJIeKTPOJIiTiB, Y peakilii MOKyTh OpaTu yuacTh KaTionu I'igpo-
reny H* ta rigpokcun-ioun OH™ monexyiu Bogu. Boga — ciabkuii e1eKTpo-
JiT, ToMy KoHIleHTpaIlid fiouiB H" ra OH™ y posunHi Hag3BuUYaiiHO HU3bKA. Y
IPOIIECi eJIeKTPOIi3Y IOJIAPHI MOJIEKYJIN BOAY HAOIMKAIOTHCA JO €JIeKTPOIiB
OPOTUIEIKHO 3apAMKEeHIMHI IIOJI0CaMI, i Ha eJIeKTpoJaxX MOKe BigOyBaTu-
cs BiTHOBJIEHHS 1 OKMCHEHHS MOJIEKYJIM BOAM. ¥ PO3UMHAX BUHUKAE IIEBHA
KOHKYPEHIIiA MijK JBOMAa OJHONMEHHO 3apAM:KeHNMU HOHaMH IIOJI0 YYaCTi B
OKHMCHO-BITHOBHIX IIPOIlecaxX — KaTiOHaAMHU MeTaJIiyHuX ejgeMeHTiB i I'ixpo-
TeHy, a TaKOK aHiOHAMM KHCJIOTHOT'O 3aJUINKY i MiApoKcug-ioHaMu. Y4acTh
y IIPOIIECi eJIeKTPOoJIi3y BUBHAUAETHCA AaKTUBHICTIO KOHKYPYIOUNX HOHIB.

PosrismemMo mpaBmja BU3HAUEHHSA MIPOAYKTIB, IO YTBOPIOIOTHLCA Ha
eJIEKTPOoAax IIPU AUCOIiaIlii BOZHIX PO3UMHIB COJIET.

IIpoxykTHu BigHOBIEHHA HA KaToxdi (Tabs. 17). AKTHUBHICTD KaTioHiB Me-
TaJiyHuX ejieMeHTiB i I'ifporeny BusHAYaeThCA IX MOJOMKEHHAM y BUTHC-
KyBaJIbHOMY psai Mertasis (nuB. § 56). Meraau po3milieHi 3a 3MeHIIIEHHIM
3JaTHOCTI BimmaBaTu ejleKTpPoHU. XiMiuHA aKTHWBHICTHL KaTioHIB — 3maT-
HiCTh IPUEIHYBATH €JIEKTPOHN — 3MiHIOETHCSA IPOTUIEIKHO: 30iIBIITYETHCS
Big mouaTKy ;o KiHnda pany. Tax, HaibGiJbIl akKTHUBHUM MeTaJOM € JIiTii,
a tioro fiouu Li* — maiimeHII akTuBHUMM. HafiMeHIII akTUBHUN MeTaJa —
30JI0TO, a toHn Au®' € Hafb1ILII AKTUBHUMMA.

Tabnuuys 17
Bui3HaueHHs NPOAYKTIB eNleKTPoi3y BOAHOro po34unHYy efleKTPOoNiTiB Ha KaTopi
. Mn2+ Zn2+ Cr2+ Cu2+ H 2+ A +
Li*, K*, Ca?*, Na', Mg?", Al** RSN NGRS b - i 2B R
Fe?*, Ni?*, Sn?*, Pb Pt*, Au
Kationu meramiuamx Karionu meramiuamx Karionu
enemeHTiB Big Li™ o Al*" me eJleMeHTiB micasa Al3* MeTaJIiuHmIX
BimHOBIIOIOTHCA. Ha xaToxi o H' BizHOBIIOIOTHCS eJIEMeHTiB micisa
BiTHOBJIIOIOTHCA KaTioHU OJHOYACHO 3 H" BigHOBIIOIOTHCA
Tigporeny H* 3 yrBopeunuam |KarioHamu rigporemy H* IPaKTUYHO
BOJIHIO: i3 yTBOpPEeHHAM TIOBHICTIO 3
2H,0 + 2¢ — HJ + 20H" BigmoBigHMX MeTaJIis i YTBOPEHHAM
BOJHIO: BigmoBimHUX
+n 0 iB*
_ MeTaJIiB:
Me + né — Me in 0
2H,0 + 2¢ —» H) + 20H" Me + né — Me
BignoBHa 3gaTHiCTD KaTiOHIB MeTaJIiB IIOCHUITIOETHCA —_—

1. 3a piBHMX yMOB Ha KaTOi BiTHOBJIOIOTHCA KAaTiOHW MaJOAKTHUBHUX
MeTaJIIYHUX eJIEMEHTIB, AKi Yy BUTUCKYBAJIbLHOMY PAAL METAJIB CTOATH Iics
karioniB Iinporeny H*. 3nmaTHicThs npuennyBaT eJ1eKTPOHM Y HUX BUIIA,
HixK y KarioniB I'inporeny H", Tomy ocTranHi, AK MeHIII aKTWUBHIi, 3aJIMIla-
0oThcA B posunHi. Hanpukaan, mpu eaeKTpoJIisi posunny mepkypifi(Il) xito-
puay Ha KaToAi BigHOBIIOIOTHCA KaTionu Hg?! i yTBOpIoeThCA PTYTh.

= 3amuIIiTh PIBHAHHSA eJeKTpoaidy mepkypii(Il) xmopuay B posumHi.
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2. 3a piBHMX YMOB Ha KaToAi BigHOBIOIOTHCA HioHu ['igporeny H*, aximo
COJIi MiCTATH KaTiOHU MeTaJiUHIUX eJIEMEHTiB, AKi Y BUTUCKYBaJIbHOMY PAIL
MeTaJIiB CTOATH 40 MOoHiB amoMiniio Al BKIOUHO. 3HaTHICTL IpUETHYBATH
eJIeKTpoHHu B KaTioHiB Iinporeny H* 3mauno BuIa, HijK y KaTioHiB 3a3Ha-
YeHUX MEeTAJIiYHUX eJIEMEeHTiB.

IIpoaykTu okmcHeHHs Ha aHoai. OKMCHIOBAaJIbHA 3TaTHICTh aHiOHIB Tak
caMo 3aJIeKUTD Bin iX ckaany (Tada. 18). 3a aMeHIIeHHAM 31aTHOCTI OKMC-
HIOBaTHUCA aHIOHUW MOYKHA PO3MICTUTHU TaK:

s*, I, Br, Cl, OH", SO%, NQ;, CO%, PO%, F.

3a piBHUX yMOB Ha aHO/Ii OKMCHIOIOTHCA aHIOHW KHCJIOTHUX 3aJIUINKiB
O0esokcurenosux xuciaor: S, I, Br', Cl™ (kpim F"), aki serme Bigmamors
eJIeKTPOHU, HisK rimpookcun-ionu OH™ Boxu.

Ta6bnuuysa 18
BusHauyeHHA NPOAYKTIB eNeKTPoNisy BOAHOro po3UunHy efieKTPoNiTiB Ha aHoAi
S*, I, Br, Cl° OH" S0%, NO,, COZ", PO, F-

AHIOHU KUCJIOTHUX 3aJINIIKIiB 0€30KCUTEHO- | AHIOHU KMCJIOTHUX 3aJIUIIKIB OKCH-
BUX KUCJIOT (Kpim F~) OKMCHIOIOTHCS 3 YTBO- | TeHOBUX KUCJIOT HE OKUCHIOIOTHCA.

PEHHSAM BiIIIOBiTHUX ITPOCTUX PEUYOBUH: Ha amoni oKMCHIOIOTHCSA IiIPOKCU -
A" —ne— A°, ioHU BOAM 3 YTBOPEHHAM KUCHIO:
ne A" — aHioH 0€30KCUTIe€HOBOI'O KMCJIOT- 2HOH - 4¢— 0O, + 4H"

HOTO 3aJIUIIKY

OKucHOBaJIbHA 3JaTHICTh aHIOHIB II0CJIA0JIIOETHCA _

Posrinanemo npukaaau eeKTPoJIisy poO3UNHIB coJIei.
IIpurkaanx 1. ExekTpos1i3 BOZHOTO PO3UMHY HATPIHA XJIOPULY:

€I1. CTPYM

2NaCl+2H,0 =——=H, +Cl, + 2NaOH
NaCl — Na" +CI”
KaTo[, <J HOH |ﬁ AHOL
K: 2HOH +2é — H, + 20H~
QH" +2é6— Hg T 1 BigHOBIEHHS
AM:2CI =26 - C1) 1 oxwucuenns

Y posunHi 3aJIMIIAIOTHCS JBA BUAM HOHIB: KaTioHu HaTpito Na*irigpokcua-
ionu OH™, aki y piBHSHHI eJeKTpoisy s3anucyemo opmyaoro NaOH.

IIpukaang 2. ExeKTpoJIi3 BOZHOTO PO3UNHY KaJIili cyabdiny:
€J1. CTpyM

K,S+H,0 == H,T+S! +2KOH
K,S = 2K* +8*°
KaToJ A HOH |+ aHoZ,
KO 2H,0+2¢ - H, +20H" 1 sigHoBIEHHS
A Sz_ —26—> SO 1 oxucHeHHS
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Crinm 3asmaumnTu, 110 Y IIbOMY maparpa@i posrJs-
HYTO eJIEKTPOJIi3 Ha TaK 3BAHUX [HEPMHUX €JIEKTPO-
max (3 rpadiry, 3oy0Ta, IJIaTUHU), IdKi He 6epyTh
yuacTi B mpoilieci ejeKkTpoaisy. EjxexTpoau 3 0iabI
aKTUBHUX MeTaJiB (HAIpUKJIAL, HiKesJr, Miti) okuc-
HIOIOTBCS B IIPOIIECi eIeKTPOIIi3y. [X HasmBaOTh po3-
YUHHUMU 1 32aCTOCOBYIOTD JJISI OUNINEHHS METaJIiB Bif
AOMIITIOK. Man. 95. Cpi6Ha

BHROPI/ICTaHHH eJIeRTpOJIi3y. OKwucHioBaJIbHA i npuKpaca 3 No3osoTo
BiJHOBHA 3JATHICTH €JIEKTPUUYHOIO CTPYMYy Habararto
CUJIBHIINA, Hi’K V XiMiYHMX OKMCHUKIB Ta BifHOBHUKIB. ToMy eJeKTpoizoM
IoOyBaioTh 1 HAMOIIBII aKTUBHI MeTanu (KaJjiii, HATPil, KaJabIiil, MarHii,
aJIoMiHi), i MeHITT akTUBHI (IIMHK, Migb, KaaMiii To1o). BigHoBieHi Ha Ka-
TOAI MeTaau XapaKTepU3YIOThCA YK€ BHCOKOIO UMCTOTOI0. 3aCTOCOBYIOTH
€JIeKTPOJIi3 1 IJIA OUUIIeHHA AeTKUX METAJIB Bil HOMIIIOK (estekmpoaimuine
paginyeanns), HaIPUKJIAL Mifli, HiKeJI0, CBUHITIO, 30JI0Ta.

EnexTposizom qo0yBarTh aKTHUBHI HeMeTaau (XJ0p, GpTop) i Taki BamxK-
JIWBi CIIOJIYKU, AK HATPil riApoKCcUI, KaJiil TiIpoKCcum, Kajill XJjaopar, Tifi-
pOTeH IePOKCHUJI.

EsexTposis 3acTOCOBYIOTH TAKOMK OJIsI HAHECEHHS 3aXMCHUX MeTaJIid-
HUX MIOKPUTTIB HA MOBEPXHi (2anv8aHonsacmuka) i BUTOTOBJIEHHSA KOIIiiA
perbe(HUX IMMOBEPXOHBb (esexkmpoximiuna obpodoka). Hampuraan, Xpomy-
BaHHJA JeTaJieil MallliH, 30JI0UYeHHA I0BeJIipHUX BUPOOiB (Mas. 95).

EneKTpoaizoM CTiYHMX IPOMMCIOBUX BOJ 3a0€3IIeUYETHCA IX OUNIIIeHHS
BiZ KaTioHiB MeTaiB-3a0pyAHIOBAYiB, IKi BiTHOBIIOIOTLCA Ha KATO/II.

' KopoTKo nmpo rojosne

C Enexmponia — OKMUCHO-BiTHOBHI IIpoliecu, IO BigOyBarOThCA Ha
eJIEKTPOJaxX IIiJl Yac IMPOIIyCKaHH IIOCTIMHOTO eJIEKTPUUYHOTO CTPYMY
Kpishb po3umH a00 PO3ILIaB eJIEeKTPOIITY.

Kamod (K°) — HeraTuBHO 3apsamKeHUI eJIeKTPOA — € BigHOB-
HUKOM, Ha SKOMY BiJHOBJIIOIOTHCSA KaTiOHM METAJTIUYHUX eJIeMEHTiB
i Tigporeny. Ano0 (A') — TO3BUTUBHO 3apPANKEHUIN €JIEKTPOL — €
OKHMCHUKOM, Ha IKOMY OKHCHIOIOTHCA aHIOHM KWCJIOTHUX 3aJIUIIKIB
i rizpoxcupn-ionu. Ilpu eaeKTPoOJIidi BOMHUX PO3UYMHIB €JIEKTPOJIITIB,
KpiM HOHIiB eJIeKTPOJiTiB, y peakIii Mo:KyTh OpaTu ydacThb i KaTio-
Hu 'izporeny H' Tta rigpoxcun-ionu OH™ Bogu. CKiIag IpoayKTiB, 110
YTBOPIOIOTHCS B IIPOILEC €JIEKTPOJIi3Y, BUSHAUYAETHCA XiMiUHOIO aKTHB-
HicTio MoHiB. CUIbHA OKMCHIOBAJIbHA i BiTHOBHA 3JaTHICTh €JIeKTPUY-
HOTO CTPYMY 3YMOBJIIOE BUKOPUCTAHHSA €JIEKTPOJIi3y I TOOyBaHHS
MeTaJiB, Y TOMY YHCJi HaibOiJIbIl aKTUBHUX (Kajdilo, HATPiiO, KaJb-
IIif0, Mar#iio, aJoMiHi[0); akKTUBHUX HeMeTaJiB (pTopy, XJ0py) Ta iH-
IIUX CIIOJIYK; OUUIIIeHHI MEeTAJIiB Bi/l JOMINIOK, CTIYHIX IIPOMUCJJIOBUX
BOJI BiJl KaTiOHiB MeTaIiUHNX eJIeMeHTiB-3a0pyAHIOBAUiB.
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¢) KourponsHi 3aBnanns

® Bukomyouu 3aBIAHHS, CJiZ BBAXKATH, IO BCIi eJIeKTPOAY iHepTHi.

1. IlpurapgaiiTe, AKUH IIPOIlEC HABUBAIOThH €JIEKTPOJIi30M. Y YOMY HOTr0 CyTh?

2. TloscHiTh, Y MOKHA 3AIMCHUTU €JIeKTPOJIi3 BOJHUX PO3UMHIB TUIiMepUHy i
IJII0KO03u. BinmoBigs o6r'pyHTYHTE.

3. llaiiTe o3HaueHHA KaToza i amoma. SIKi mporecu Ha HUX BigOyBarOThHCA?

4. TlosicHiTH, YMM 3yMOBJICHHUII CKJIAJ MPOAYKTIB, SKi YTBOPIOIOTHCA B IMPOIleci
€JIEKTPOJIiBy BOAHUX PO3UNHIB €JIeKTPOJIITiB.

5. 3’sacyiiTe, AKi mpolecu BigOyBaroThCA Ha KaTOMAL IIif 4ac eJIeKTPOJIi3y BO/I-
HIX PO3UYMHIB, IO MicTATEL KaTionu a) Al**; 6) Ag™; 8%) Fe?*.

6. Mox mosxHa n06yTH: a) B3a€MO/i€I0 PO3UMHY Kauiil floauay 3 6pOMHOIO BO-
Io1o; 0) eJIeKTPOJi30M BOAHOTO PO3UMHY Kaji#l oguny. Illo € momi6buOTrO B
MuX IIporecax i mo — BigMiHHOr0? SaUIIiThL PiBHAHHS PeaKIliii.

7. 3’sacyiiTe, SKi mpoilecu BigOyBarOTHCI Ha AHOMI IIi 4ac eJIeKTPOJIi3y BOJHUX
po3unHiB, mo micTaTs amionu a) Cl; 6°) COZ~; 8") OH .

8*. ITomipkyiiTe, y Akii mocaimoBuHocTi kaTionu Hikomy Ni?t, Aypymy Au®*, Ap-
reHTyMy Ag' BiITHOBIIOBATUMYTHCS Ha KATO/i ITil Yac eJIeKTPOJIi3y BOAHOTO
PO3UMHY, SIKIITO0 KOHIIEHTPAIlid MUX KaTiOHiB OJHaKOBA.

9. CrianmiTh piBHAHHA PeaKI[iii eJIeKTPOJIi3y BOAZHUX PO3UNHIB:

a) XJIOPUAHOIL KueJIoTh; 0) Mardiii noguay; B') Mmepkypiin(Il) miTpary.
HagenitTh cxeMu KaTOZHOTO I aHOLHOTO IIPOIIECiB.

10. IIpu eneKTpOJIidy POSIJIABY JITii XJOPUAY BUAIIUBCA XJOP 06’eMoM
3,36 i (H.y.). O6umcaiTh Macy JOOYTOTO MeTay, SKIIO BUXiJ XJOPY CTAHO-
Buth 80 % , a meramy — 90 % .

§ 60. Koposis meTtanis

VYceBimomiaenHs 3MicTy IIboTo Iaparpada gae aMory:
@opmyareamu o3HaAUEHHS KOPO3ii;
NnosACH08aAMU CYyTh XiMiUHOI i eJIeKTPOoXiMiuHOI KOpo3ii Ta 3axmcTy Mera-
JIiB Bin Hel;
ckaadamu PiBHAHHSA Ta CXEeMU eJIEKTPOHHOI0 OaJIaH-
Cy BiATIOBiZHUX XiMiUHUX peaKIliii;
8UCJI08108AMU CYIKEHHS IIPO HACTiIKY KOpo3ii me-
TaJiB.

Bu y:xe 3HaeTe, 1110 MeTaJIeBi BUPOOU PYHHYIOTHCS ITi T
BILIMBOM HaBKOJHUIIIHLOTO cepemoBuina. Tak, Bupodu i3
3aJjriza Ta MOro CILJIaBiB — YaBYHY i cTaJIi 3 uacoM ipska-
BitoTh (Mas. 96). Ckian ip:ki, xoua BiH He € IOCTiHHUM,
YMOBHO BupakaoTsb hopmynow Fe(OH),. Busuaroun xi-
Mifo y 7 Kjaci, B 03HAMOMUJINCS 3 ITOHATTSIM «KOPO3isi».

Haranmaemo #ioro o3HaueHHS. Man. 96. Ipxa

Kopogisa (8ix sat. corrosio — rpusy, po3’izaio) — mpoIiec caMOYMHHO-
ro pyiHYBaHHS METAJY MiJ BILIMBOM HABKOJUIITHBOTO CEPEIOBHUIIIA.
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= HaBemiTh IpUKJamM KOpO3ii
pisHUX MeTaJIiB i crIaBiB.

Big xoposii pyliHyeThCca OiJb-
IIicTh MeTaJIiB Ta 1X CILJIaBiB
(maut. 97). CTifikuMU TPOTH KOPO3ii
€ Juiire 6J1aTOPOAHI MeTasu: 30JI0TO,
IJIaTHHA, MEHIIIOI0 Mipoio cpibJo.

VY cBiTi BTpavaeThea mouanm 20
MJIH TOHH METaJIiB IIIOPOKY, OiJIbIlIe
20 % BumIaBIeHUX 3ajida, UYaBy-
HY, cTtauai. KomocanabHi ekoHOMiuHi
30MTKU 3POCTAIOTH 3a PaXyHOK pe-
MOHTY IIPOMUCJIOBOT'O O0JIaAHAHHS, Man. 97. Koposisa 6poH30BOro nam’aTHrKa
OymiBelbHUX KOHCTPYKIIil, TpaH- B. XmMenbHUUbKOMY (M. KuiB)
CHOPTHUX 3aco0iB, BTpaT HaQTU i
ra3y 3 HOIIKOMKeHUX I'a3oroHiB ToIimo. KpiMm Toro, Koposis mpusBoAUTH IO
3a0pyAHEHHS NOBKiIsa. BTrpaTu Big KOposii B IpOMMCIOBO PO3BUHYTHUX Kpa-
iHaX CTAHOBJIATL 3 — 4 % BaJIOBOI'0O HAIlIOHAJIBLHOTO JOXOLY.

11106 3axucTUTHU MeTaJIu Bil Koposii, Tpeba 3po3yMiTu CyTh IILOTO IPO-
mecy. Ilig uac peakiiiii 3 pe4oOBMHAMU HABKOJIUIITHLOTO CEPEeIOBUINA MeTa-
Ju, 1110 IepeOdyBaloTh Y BLILHOMY CTaHi, IePeTBOPIOIOTHCSA Ha CIOJYKHU Pis-

HOTI'O CKJIangy. OT?Ke, BiI[6YBa€TBCH OKHNCHEHHA MeTaJly.
0 +n

Me — né — Me
Taxk, mpoliec ip:kKaBiHHA 3aJIida OMUCYIOTh PiBHAHHAM:
0 0 +3 -2

4Fe + 30, + 6H,0 = 4Fe (OH),

Po3spisuAoTh KibKa BUAIB KOpO3il, cepes HAUIOIUPEHIMNUX — XiMiu-
Ha U eJlIeKTpoOXiMiuHa.

XimiuHa KOpo3isg 3yMoBJIeHAa B3a€EMOMI€I0 METANy 3 CyXUMU rasaMu,
piivHaMU-HeeJIeKTPOJIiTaMU, TBEPAUMU peuoBMHAMU. MeTas OKUCHIOETHCS
mpu GesnocepenHill XiMiuHil B3aeMOo/Iil 3 peuoBMHAMY TOBKiJIJIA:

0 0, +3 -2
4Fe + 30, = 2Fe 0O,

XimiuHa KOpo3isg Big0yBaeThcA B COIJIAX PaKeTHUX i aBTOMOOIIBLHUX
IBUTYHIB, y Ta30BUX TypOiHax, MiJ uac IpoKaTy MeTaJiB Ha MeTaJIypriiHux
BupobHuUITBax. [IIBUAKiCTE 1i 3pocTae 3 MiABUINIEHHAM TeMIIEPATYPH.

IIpu okucHeHHI Ha IOBITPi NOBEPXHA NeAKUX MeTaJliB BKPUBAETHCA
ILIIBKOIO 3 AysKe TOHKOTO ITapy OKCHU[IB, IIJ0 3aXUIIa€ IIi MeTaJl Bif Io-
Iaabinoi xopoasii. IIpukiaagom Moxke OyTH aOMiHiil, BUpoOU 3 AKOro Ma-
I0Th MaTOBY ITOBEPXHIO i3 amomini okcuny AlLO,.

EnexrpoximMmiuna Kopo3ist BiiOyBaeThCsA MPU KOHTAKTi ABOX MeTaJIeBUX
BUPOOIB 3 pisHUX MeTaJiB 3a HAABHOCTI €JIEKTPOJITY ab0 BOAM I CYyIPOBO-
IUKYEThCA BUHUKHEHHAM eJIEKTPUYHOTO CTPYMY.
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Hocaig. Bsaemomisa muHKY i3 KMCJI0TOIO TPY KOHTAKTI 3 MiZTIO.

Y npobipKy 3 rpadyJ IO MUHKY HAJINBAEMO PO3UNH CYIb(AaTHOI KUCIOTU
o6’emom 2 M. HamumriTe piBHAHHS peaxiiii, 1o BigOyBaeTbesa. CKIagiTh
eJIeKTPOHHUII OaJIaHC.

3 yacoM MIBUIKICTh peakKIrii 3MeHITyeTbcA. JJoOTOPKHEMOCST 10 TPAHYJI ITHH-
KY MiJHOIO IPOTUHKOIO (3aBHOBKKM 10 — 15 cM) — MIBUAKICTE peakirii moMiTHO
3pocTrae. SIK MOSICHUTU IIOCTYIOBE 3MEHIIIeHHS B3a€MOIIl MijK ITMHKOM i CyJIb-
(haTHOIO KMCJIOTOIO i IPUCKOPEHHS PeaKIlii micasa KOHTaKTY IINHKY 3 Migaio?

¥ nporieci ximiumoi peakirii Biz0yBaeThbcs oKMcHeHHS aToMiB [lmHKY KaTi-
oumamu I'igporemy H* kucsoru qo kariouis Zn?*. Karionu ITuHKY mmepexomaThb
Y PO3UMH, CIPUYNHAIOUYN HAKOITMYEeHHA HAJIUIITKY eJIeKTPOHIB ¥ KpUCTATiU-
Hifi r'paTiii meTasy. Yum OinbIlle mig uac peakilii HAKOIIMYYEThCS eJIeKTPOHIB,
TUM CUJIbHIIIIEe BOHU YTPUMYIOTH KaTioHu IIMHKY i Tepentko:KamTh mepexo-
Iy KaTiOHiB y PO3UMH. Y HACIILOK I[HOr0 IMIBUAKICTh PeaKIlii MisK KMCJIOTOIO
i MUHKOM yTMOBiIbHIOETECA. Mifh MiCTUTHCA ¥ BUTUCKYBAJBbHOMY DAL MeTa-
JIiB IicJId BOAHIO i 3 POBUMHOM KUCJOTH He pearye. ¥ KpHUCTaJdiuHii rpaTii
Mifi K MaJOaKTHUBHOTO METAJTY BiILHUX €JIeKTPOHIB Hebararo.

IIpu KoHTaKTi IBOX MEeTaJIiB — MUHKY 1 MiZi — BiJIbHi €JI€eKTPOHU ITUHKY

IepexonaTh 0 Mini, BimHoBIIOIOUM Ha il moBepxHi KaTiounu [Niazporerny H™.

+ 0
2H+2e—>H,1

3BlJIBHUBIINCH Bil HAQJIUIIKOBUX €JIeKTPOHIB, IIMHK IOUMHAE €eHepTiii-
HO pearyBaTH 3 KUCJIOTOIO, a HOT0 HaIJIUIITKOBI eJIEKTPOHU II€PEMiIIal0ThCA
Io Mmigi. BinOyBaeThcs eIeKTPOXiMiUHME HpoIlec: OKPIiM OKMCHEHHS OiJIbIIT
aKTHUBHOTO METAJY CIIOCTEPiraeThCs IIepeHeCeHH A eJIEKTPOHIB Bil 6i/1bIII aK-
TUBHOTO METaJy A0 MEHIII aKTUBHOTO — BUHUKAE eJIEKTPUYHUN CTPYM.

Takwuit e1eKTpPOoXiMiuHME ITpoIec BifOyBaeThCSI IPU KOHTAKTI Y PO3UMHI
€JIeKTPOJIITY OYAb-AKUX JBOX MeTaJIiB. BilbIll aKTUBHUUI MeTaJ, IO CTOITh
JiBOPYY Y BUTHUCKYBAJBLHOMY PAIi MeTasiB, HaOyBae HETaTUBHOTO 3apsany,
iHIIMI MeTaJ, MEeHIII aKTUBHUI, — MO3UTUBHOTO. IIpu riboMy OiJIbIIT aKTHUB-
HUH MeTaJl pyHHYETHCH.

IIporec exrekTpoximMiuHOI KOPO3il y KMCIOMY cepeqOBUIIL MOKHA 300pa-
3UTHU TAKUMU CXEMaMU’:

a) kouraxktT Mg — Fe
Mg —  Mg?'y posunn OKuCHEeHHS, MarHii
2e pPYyHHYETBCSA
Fe v — 2&+2H' (3 posunny) — HJ1  BigHoBnenHa

0) kouraxkT Fe — Pb

Pb A |— 2+ 2H' (3 posunny) — HJ1 Bignosrenus

Fe | —  Fe?" y pozunn OxucHeHHs, 3a1i30
2e PYHHY€ETBCA

258



MemaniyHi enemeHmu maix cnosyku

EnekTpoximiuHa Koposis BimOyBaTUMeThCS THUM IIBULAIIE, UMM OiJIbIIIa
BiJicTaHb MisK MeTaJaMH Y BUTUCKYBaJbHOMY DA MeTaiB.

Ha miBuakicTh Koposii TakoX BIIMBae xapakTep eJIeKTpoiiry. Moro
BMCOKa KMCJIOTHICTH i BMiCT OKMCHUKIB 3HAUHO NMPUCKOPIOIOTH KOPO3iiiHe
pyiHyBaHHA.

3axucT MeTaJiB Big Koposii. Hafimomuperimumy i JoOCTYyIHUMH CIIOCO-
0aMu 3aXHCTy MeTaJay Bif Koposii € 3axX1CHI MOKPUTTA — HeMeTaJIiuHi, Me-
Tagiugi, XiMiumi.

Ho HememaniunHux HadeXKaThb IOKPUTTS JakaMmMu, (papbamMu, eMaJliIio,
KayuyKoM (TYyMyBaHHS), 10 MeMAaAiYHUX — TIOKPUTTS BUPOOIB MeTaaMu
(muHEKOM, HiKeseM, XpOMOM, 0JioBOM Ta iH.). HalimaBrimmum cmocobom 3a-
xucTy BUPOOiB 3i crasi Ta mini Bix Koposii € capaue aydiHHA — TMOKPUTTA
ojsoBoM. IIpo 3acTocyBaHHSA 0JI0BA 3 IIi€I0 METOIO IIMCAB IIIe JaBHLOTPEIbK I
icropuk I'epomoT (V cT. 10 H. e.), a mpodecisa «TyIuJIbHUK» Oyja IomupeHa
'y 50-x porkax XX cT.

HessBaxatoun Ha medinuTHiCTL 0J10Ba, 0JM3BKO0 IIOJOBUHU YCHOT'O BUIO-
OYTKY 110T0 BUKOPUCTOBYETBCS /I 3aXUCTy MeTadiB. JIyIKeHi JucTu cTasri
Ha3WBAIOTh 6iy1010 sKepcTio (Mas. 98). Boma BUKOPUCTOBYETHCA EePEBaAKHO
LIS BUTOTOBJIEHHS KOHCEPBHUX OAHOK.

Jo ximivHux TOKPUTTIB HaJIe:KaTh OKCUJHI, pochaTHI Ta iHII 3axucHI
IJIIBKH, [0 HAHOCATHCS Ha MeTaJH i TaJIbMYyIOTh KOPO3iliHi IIpoIiecu.

EdexTuBHIM cI10cO00M 60POTHOM 3 KOPO3i€io € CTBOPEHHS CIIJIaBiB, CTii-
Kux 1mo kopoaii. Tak, gob6aBka mo crami 12 % xpomy sHauHO HmigBHUIIyE il
KOPO3ifHY CTIAKiCTh 4O JIYTiB i KMCJIOT.

Enexmpoximiyni cmocodu 3aXmMCTy Bif Kopoasii meTasiB 0a3yioTbCcsa Ha
CIOJIYUEeHHi iX 3 OLJIBINT aKTUBHUM METAJOM, AKWU IepIIuM 3a3HaBaTHMe
BILTMBY HOBKinnsa. Hampuriaan, miggzemui TpyObompoBoaM, KOPIYyCU CYIEH,
pisHi MeTamiuHi KOHCTPYKIIil IIOCTiHiHO MepeOyBaIOTh ¥ PO3UMHAX €JIEKTPO-
JiTiB (MOpCBHKi, mimsemHi Ta rpyHTOBi Bogu). Came TOMY 10 HUX IPUETHYIOTH
OiJMBINI aKTUBHI MarHiil, MMHK abo0 iX cIJIaBU, PYHHYBaHHA AKHX 3ammodirae
KOpo3ii BupobiB i KoHCTPYKIILiii 3i cTaui. Ileit cmocid Ha3uBaeThCA npomex-
mopHum (Bix jtat. protector — 0XOpPOHEIb, 3aXVCHUK ).

1A cmoBinbHEHHS KOpo3ii BupoOGiB 3
MeTaJly, M0 CTUKAIOThCA 3 arpecuBHUMU
XiMiYHUMU pO3UMHAMU, HUHI IIMPOKO 3a-

CTOCOBYIOTH iH2i0imopu (Bix nar. inhibeo —
CTPUMYBaTH, 3YOUHATH). Bimomo moHan
5 Tuc. iHribiTopiB.

KapaunairsauM cmocoboM 6opoThbu 3
KOpo3i€ero € 3aMiHa MeTaJIiB Ha iHIIII MaTepi-
aJu, HanpHUKJAaM IIJIacTMacy, KepamMiky, axi
CTifIKi MO HETaTMBHOI'O BIJINBY HABKOJIMIII-

HBOT'0 CepeloBUIIA. Man. 98. bina »xepctb
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! Koporko npo ronosne

® Koposis — mpoliec caMOUYMHHOTO PYHHYBAHHA METAaJIy ITiJT BILTTBOM

HaBKOJUIITHLOTO cepenoBuinia. Ilossarae B OKMCHEHHI MeTaJiB 3 yYTBO-
PEHHAM CIIOJIYK PiBHOTO CKJaxy. Po3pi3HAIOTH A1Ba OCHOBHI BUAM KOPO-
8ii. XimiyvHa Koposis 3yMOBJIeHA B3AEMO/II€I0 METAIY 3 CYXUMU Ira3aMu,
pimmHaAMI-HeeJIeKTPOIiTaMI, TBEPAUMEU pPeuoBUHAMU. Enexmpoximiu-
Ha KOpO3id BUHUKAE IPY KOHTAKTI JBOX METAaJiB Y POSUMHI eJIeKTPOJIi-
Ty i CYyIIPOBOIKYETHCA BUHUKHEHHIM €JIeKTPUYHOTO CTPYMY.

3amobiranHsa KOpo3ii MeTasiB MoIdATae B 3aXMCTi iX MOBEPXHI Bifx
BILJIMBY HaBKOJMIITHHOTO CEPENOBUIIA; TAIbMyBaHHI KOPO3iHUX IIPO-
IeciB yBeIeHHAM 10 eJeKTPOJIITy iHri0iTopiB; BUIOTOBIEHHI aHTUKO-
POBIHMX CILJIaBiB; 3aCTOCYBaHHI €JIEKTPOXiMiUHMX METOAiB 3aXUCTY;
3aMiHM MeTaJIiB IJIacTMacaMu, KepaMiKO TOIIO.

dna momurauBux. 3a 20 kM Big e
(Tapist) BUCOYMTH OHA 3 Hali3araJKOBIIIINX
cropyn cBiTy — 3asisHa KyTyb6cbKa KosoHa
(maz. 99, a). Ii Bucora 7,3 M, 3aragbpHa Maca
6,5 T, niameTrp 6ins1 ocHoBU 42 cM, 6ina Bep-
xiBku — 30 cm. Ilonpu Bosoruii i :KapKUH
TPOMIUHMYA KJiMaT Ha Hill HemMae KOIHOI
IJIAMY ip:Ki, HaBiTHL BipIiroBaHi pAIKU Ha
CaHCKpPUTi, BUKApOyBaHi Ha KOJIOHi, Jer-
Ko unraioTbca. CeKper moJdarae y cKJami
KoJsioHu: 99,7 % szajiza, He3HAYHMUI BMicT
cipkmu i Byruemio. Haguucre 3aiis3o mpak-
TUYHO He ImigmaeTbea Koposii. TaemMHUIIEIO
3aJINIIAETHCSA BUTOTOBJIEHHS KOJIOHHU. IcHYE
IekismbKa Bepciit il moxomskenHa. Tak, 3a
OJIHi€I0, KOJIOHY CIIOPYIKEHO i3 MeTeopur-
HOTIO 3aJ1i3a, a 3a iHIII00 — CTapoaBHIM iH-
OiAIEaM gomomMaraiau iHomiaaHeTaHu. Jleaki
IOCIiTHUKYN BBasKaioTh KyTyOCbKY KOJIOHY
maM’ ATKOI0 KYJIbTYPU JaBHO 3HUKJIOL ITUBi-
Jgigarii. MicmeBi :kuTesi HaIiIAIOTh KOJIOHY
migronroio cuioro. Ilo 3a mumM — camMoHaBi-
IOBAHHSA UM PEeaJbHUH BILJIUB €HePreTUUHO-
I'0 II0JISA CIIOPY I ?

Posragka KyTyOchbKOi KOJOHU dYeKae 6
CBOTO Uacy.

EiipeneBa Bexxka (man. 99, 60) — wHaii-
yraisumaBaHimnia nam’atka Ilapimaka, BCeCBiTHBO

Man. 99. Kyty6cbKa
3ani3Ha KosnoHa (a),
Endenesa Bexa (6)
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Bimoma ak cumBoJa Ppanirii. Criopymxena (1887 — 1889) 3a mpoexTOoM
imsxkenepa I'ycraBa Eiidena ak Bxim mo BcecBiTHboi BuctaBku 1889 p.
Ii Bucora 300 M (3 TeseBisiitHOIO aHTeHOI — 324 M), Maca MeTaJeBUX
KOHCTPYKILiii cramoBuTsh ¢ 300 T, 3aranprua maca — 10 100 T. Merajesi
CKJIaJOBI BesKi 3p00JIeH] 3 TAK 3BAHOTO IIYAJIiHTOBOTO 3aJ1i3a, AKe MiCTUTh
6sm3bK0 0,3 % Byraemnto i 7o 2 % iHImMMX goMiIIok. «3ajisHa maHi», AK
Ha3MBAIOThH ITI0 CIIOPYAY MapuKaHu, IPOTHAie Koposii saBgaru 60 T dap-
6u TphoX BimTiHKiB. 3a 120 pokiB icuyBamua Be:Ky dapbysaau 18 pasis,
KosKHi 7 pokis. Ile mpuaBeio 10 30iabIIIeHHA Macu MeTaJIeBUX KOHCTPYK-
i marxe Ha 15 % .

-»

ITosacHiTh, yomy Ha BigMiny Big KyTyOchKoi 3asisHoil Komouu Eiidenena
Be)Ka IoTpedye 3aXUCTy BiJf KOpo3ii.

¢) Kourponshi 3asnanns

® 1.
2.

HatiTe o3HAUeHHS KOpO3ii. ¥ uomy moJiArae mporec Koposii?

ITomipKyiiTe, UM MOXKHA BBasKaTU KOPO3i€io: a) IIIBUAKE OKVMCHEHHSA HATPIiIO
Ha 1oBiTpi; 0) B3aeMoOAil0 MarHiio 3 XJOPUAHOI KKCJIOTOIO; B) JOOYBaHHS
BOJIHIO B3a€MO/Ii€I0 3aJI1i3a 3 MeperpiTor BOAAHOIO IIapoio.

IIpuranmatite, AKi Buau Koposii Bu sHaeTe. HaBemiTh mpukjaanu, CKJIAIiTh
PiBHAHHSA peaKIriii, 110 BifOyBaOThCHd, i CXeMU eJIeKTPOHHOTO OaIaHCy.
IloAacHiTh, YOMY KOpO3ifd IIPHUCKOPIOETHCS HA MOBITPi, IO MicTUTH
cynbdyp(IV) okcupn i kap6ou(IV) okcug.

Busuaure, pyliHyBaHHS SAKOT0 MeTaJy BiOyBaeThCcA Ha IONIKOIMKEHIN IT0-
BEPXHi: a) OMMHKOBAHOTO 3aJ1i3a; 0) JIyI:KeHOoTo 3aisa.

. ITosicHiTh, YOMY BUKJINKAIOTh 3yOHMHI 0iJb pO3TaIIOBaHi IIOPYY KOPOHKH,

BUTOTOBJIEHI 3 PiSHUX MeTaJiB, HAIIPUKJIAL CTaJi i 3010TA.

. ITomipkyiiTe, yomy 60poThOi 3 KOPO3i€io MPUAiIAEThHCS BelnKa yBara. Bia-

TOBigb OOTPYHTYITE.

Ha Bamry n1ymMKy, 1110 BU3HaUae BUOip CIIOCco0y 3aXUCTy METAJIY Bix KOposii?
HasexiTh 00T pyHTOBaHI IPUKJIALN.

O6uwucaite macy pepym(IIl) okcumy, 1110 yTBOPUBCSA Ha 3aji3Hii moBepxHi
BHACJIiTOK TpUBaJIoi B3aeMomii 3 cyxum moBiTpam o6’emom 10 i (H.y.).
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XIMIYHI EIEMEHTU IA — IIIATPYN

§ 61. 3aranbHa xapaKkTrepucTtuka ximiyHnx enemeHTiB IA rpynun

VYeBimomaeHHA 3MicTy IIboTo ITaparpada gae 3Mory:
xapaxmepusdysamu i nopienoeamu ximiuni exemenTtu IA rpynu 3a mic-
eM y ImepioguuHii cucTeMi Ta eJIeKTPOHHOIO OY/I0BOIO ATOMiB; iX IOIIIHU-
PEHiCTb y IPUPOAi;
oyinoeamu ix 6i0JOTiUHY POJIb.

o IA rpynu HajgexxaTh MeTaiuHi exemenTtu JIiTi# Li, Harpiit Na, Ka-
aint K, Py6iniit Rb, Ilesiit Cs i ®@panniit Fr. 11i eremenT Ha3uBawTh J1YH#C-
HUMU, OCKLJIBKY 1X OCHOBYU € Jy2aMmu. ¥ TBOPEHI HUMU IPOCTi PEUOBUHU —
MeTaJIu, BiZmoBigHO JiTiit, HATPil, Kauiit, pyoimiit, mesiii, ppaniii, Takox
Ha3WBaIOTh JYKHUMU.

Hagga Jlitito moxoauts Bij rpe. lithjis — xamiub, Kajiro — Big HaszBu
moTalry — <«aJbKaJi» (apab.); paHimie fioro HasuBaJu «IoTaciii». Harpiit
MMOXOIUTH BiJi neter — «pPeduoBUHA, IO OYPJAUTH»; CIIOUATKY HOT0 HasuBa-
JU «comifi». 3Bimcu it Has3Bu KapboHaTHUX coJjeii Kamiro i Harpiro: morarm
i coma. Hassu Ilesiit (3 nar. — OnaxutTHuit) i Py6igiit (3 JaTr. — TeMHO-
YepBOHMIT) OB’ A3aHI 3 CUHIMY i UePBOHUMH JIIHiAMU CIIEKTPA, 38 AKUMU
BoHU Oyau Binkpuri. PagioakTuBHU esteMeHT @paHIii O0yB mepeabaueHUn
. I. MengeneeBum, micjd BIAKPUTTA Ha3BaHU Ha yecTh PpaHIIii.

JliTiii, marpift i Kagifi ymepiie Oyam ofep:KaHi aHTJIINCHbKUM YUEHUM
T'. HesBi (1807 p.).

3araJbHy XapaKTEePUCTUKY eJeMeHTiB IA rpynu posriigHeMO 3a AaHU-
MU, HaBeJeHUMHU B TabJ. 19.

Ta6bnuuya 19
3aranbHa xapaKkTepucTnka ximiuHux enemeHnTis |IA rpynn
2, = ) A
Q o = A A — =t S
o = Q $ T I R = w = - =R 5“"
§5|5 5|28 S |gE|tZ 5 EE gE | gz: B
F5 R 228 2 |3E|88 2|55 85| 858| k8
g g e g S| = El 2r | W52 a g
B 5| R4 = UEF| &S
~ = »
Li 23| 7 |0,155| 1,0 | 28* | I +1 s E,O,
Na | 3 |11| 23 | 0,189 | 0,9 | 3s' | I | +1 5 EOH =
K | 4|19| 39 0,23 | 0,8 | 4s | I | +1 g i
Rb | 5 37| 8 | 0,248 | 0,8 | 5s' | I +1 5 =
Cs 6 |55|133| 0,268 | 0,7 | 6s' | I +1 g S
Fr 7 | 87223 | 0,280 | 0,7 | 7st | I +1 =

Eaxexkrponna OymoBa i BaactuBocrti atomiB. Ha s-migpiBui 30BHIimI-
HBOT'O €HEePreTUYHOI'0 PiBHS aTOMM JIYIKHUX €JIeMEeHTIiB MailoTh II0 OSJHOMY
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BAJICHTHOMY €JICKTPOHY, II[0 BiAIIOBifae eleKTpoHHIiN KoHirypamii ns!.
Ileit eneKTpPOH po3MillleHUIT Ha 3HAUHIN BifcTaHi Big Anpa MOpPiBHAHO 3 iH-
IIUMY eJIEMeHTaMu TOTo caMoro nepiony. Ock womMy JIy:KHi eJIleMeHTH MaOTh
HalMeHIIIi 3HaUueHHA eJeKTPOHeraTuBHOCTI, IX aToOMHU JIETKO BiAZalOTh Iei
€JIEKTPOH, IIEPEeTBOPIOIOUNCH HA OAHO3APAIHI HOH]:

E-1e—E*

BigpisuAmoThCA JIYIKHI €JIeMeHTH aTOMHUM pajiycoM: HaMeHIINH y J1i-
Tifo, HAWGiABImNi — y @paniito. 3i 3pocTaHHAM aTOMHOTO HOMEePa eJIeMeH-
TiB i 30i/IbIIIEHHAM aTOMHOTO pafiyca ix MeTa iuHi BJaCTUBOCTI 3aKOHOMIp-
HO TIOCUJIIOIOTHCA.

V¥ Becix crmonykax (oKcuaax, OCHOBaX, COJIAX) JIY:KHI eJIEeMEeHTiB YyTBOPIO-
IOTh IePEeBaKHO HOHHI 3B’ A3KM. BUABIAIOTH CTAIUI CTYIIiHb OKUCHEHHA +1
i BasmenTHicTh I. Ile s-emeMeHTU i TUTIOBI IIpPeCTAaBHUKYU MeTAJIYHUX eJie-
MEHTiB.

Ix mpocTi peyoBuHE € TMIOBMMK MeTajaMu. XapaKTep BJIACTHBOCTE
OKCHIiB E2O i rinpokcunis EOH ocuoBHuit. 3 I'inporeHOM yTBOPIOKOTH Tij-
punu EH Tax camo fioHHOI OyZ0BU i3 CTyIIeHEM OKWCHEHH: JIYsKHOTO eJie-
meHTa +1 i igporeny —1.

Ilomupenicts y mpupoxi. Bracrigok xiMiuHOI aKTUBHOCTI JYy)KHi eJe-
MEHTH y IPUPOJi iCHYIOTH Jiuiile y Buriaaai cnoayk. Harpiit i Kamiit mHaste-
JKaTh M0 HAWIOIIMPEHimuX ejaeMeHTiB, JIiTito smauno meHnime, Py6igii i
Ilesiit — pigkicHi e1emenTH.

Ha mau. 23 i 100 300paskeH0 HARIIOMIUPEHIIIi TPUPOSHI CIIOMYKU JTIYIK-
Hux enemenTiB: Li — nemigonit LiCl, cnogymen Li,O - Al,O, - 4Si0,; Na —
ranit (kam’ana cine) NaCl, 6ypa Na,B,0,, mipabinir (rnayb6eposa cib)
Na,SO,  10H,0, unniiiceka cexirpa NaNO,, kpioxit Na,[AlF ]; K — cuib-
BiniT KCI - NaCl, kapraxit KCl - MgSO, - 6H,0, cuabsin KCI.

B Vkpaini Haiibinpimi pomoBuila Kam’ sHOI coii — B ApPTEeMiBCBKY
(Houbac), Kanymri (ITpukapmoarts), B o3epi Caku (Kpum).

Bionoriuna poas. Oprauism stoguau Mmacoio 70 Kr mictuth 56 — 70 r Ha-
Tpifoi 160 — 250 r Kauito. Ix 6iosroriuna poss € nysxe Baxxausoo: Hatpiit —
TOJIOBHUII TO3aKJITUHHUN eeMeHT, Kajili — OCHOBHUII BHYTPIIIHBOKJII-
TUHHUHN ejeMeHT. BoHU BUKOHYIOTH pis3Hi QYHKIIiI B opraniami, ogHak Bix
ixX 3JIaTOIKEHOI «POOOTH» 3aJIeKUTh 340PoB’a Jdioguuu. CriBBigHOIIEHHA
KOHIIeHTpAIIiil iX HOHiB peryae KpPoB’ AHUHN THUCK JIOAUHN. ¥ CKJIaIi rigpo-
reHKapOoHariB i rizporendocdariB BOHM MiATPUMYIOTh KUCJIOTHO-TYKHUMN
basnamc maasMu KpoBi. HaTpiit BXOAUTH [0 CKJIay €PUTPOIIUTIB i BILIMBAE
Ha rasoo0MiH B opraHisami. Kajiii € akTuBaTopom depMeHTiB, 6e3 AKUX He-
MOJKJIMBUH BYIJIeBOAHUII OOMiH i cuHTe3 61IKiB, HOpMaJIizye poboTy cepiie-
BOTO M’sI3a.

Kpim sasnauenoro, iioum Harpito i Kajito BUKOHYIOTH IPOTHJIEKHI,
aje BasKJauUBi QyHKILiI: fioHu Na' 3aTpuMyOTh BOAY B OpraHiami, a iionu K*
BILIMBAIOTh Ha ceuorimHy cuctemy. Barata ma Kauriii i3xa mocuiioe Bumi-
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5

Man. 100. MpupogaHi cnonyku ny>kHux enemeHTiB. Li: 1 — nenigonit, 2 — cnogymen;

Na: 3 — 6ypa, 4 — mipabinit (rnaybepoBa cinb), 5 — uunincbka cenitpa

JeHHd i3 ceuero Harpiro 3 opranismy. I HaBmaku, mpu CIIOKMBAaHHI BEJIMKOIL
KiJIBKOCTi KYXOHHOI C0JIi 3 oprauismy BuBoauThesa Kauiii.

CaMe ToOMy TaKHM Ba)KJIMBUM € OajlaHC IIMX €JEeMEHTIiB y CIOKMBaHHI
XapuoBUX MPOoAyKTiB. [loboBa moTpeba dioguuu B Harpito cranoButs 0,8 —
1,0 r. HagmuIimoxk KyXOHHOI COJIi B 12Kl CIpUUMHAE MOPYIIEeHHS (PYHKITiH
HUPOK, CTATEBOI CUCTEMU, a TAKOK HiABUIITEHHA KPOB’ AHOTO TUCKY (Timep-
ToHiio). [lo6oBa moTpebda mopocJioi sogunu B Kamiro — 2,5 — 3,5 r. Crmoary-
Ku Kaiiro ycyBaroTh HaOpAKI, 3aI100iraoTh 3aXBOPIOBAHHIO HA PEBMAaTU3M,

Man. 101. XapuoBi npofyKTu 3 HanGinbLLMM
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BMicTOM Karnito

HOJILIIIITYIOTE po0oTy cepiid. IIpo-
nykTu, O0arati Ha Kauiii, so6pa-
sKeHo Ha maJj. 101.

Kaniti — oxue 3 HaiBasKiu-
BiIllX eJIEMEeHTiB IJIT PO3BUTKY
pocamH. Bim mictTuThca B mpo-
TOomJa3Mi KJIITHH i 3abesmeuye
HOpMAaJbHe 3aCBOEHHS BYTJIe-
KHCJIOTO Ta3y U as30Ty, PeryJroe
mpollecu AUXaHHA, MepeMilleH-
HsA PO3UMHIB COJIEll Bii KOpPeHiB
IO JUCTKIiB, MiABUNIYE CTiAKiCTH
POCJIMH 10 XBOPOO i HECTIPUATIN-
BUX yMOB, MOJIIIIye MOMKUBHI
AKOCTI IIJIOZiB.
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Jliri#t, Py6iniit i Ilesiit TaKoK BXOAATH 0 OpPraHisMy JIIOOUHU, ajie Oio-

JIOTiuHAa POJIb iX IIfe He 3’ sgcoBaHa.

!

KopoTko mpo rosoBHe

Ho IA rpynu mepioguuHOi cucTeMU HaJeKaTh IIiCTh MeTaJiYHIX
enxemenrtiB: Jliti#t Li, Harpiit Na, Kaxiit K, Py6igiit Rb, Ilesiit Cs i
pagioaxktuBHuit ®panniit Fr. Ix masusaoTs JAYHCHUMU eJeMeHmamu,
a IX IPOCTi PEUYOBUHU — JAYHCHUMU MEMALAMU .

AToMu MaOTh HA 30BHIIITHBOMY €HEPTeTUYHOMY PiBHI JIMIIIEe OSUH
BaJIEHTHUI €JeKTPOH, BiApisHAIOTHCA aTOMHUM PagiycoMm, IO 3aKO-
HOMipHO 30iJbIITyeThCA 3i 3POCTAHHSAM ATOMHOTO HOMEpPA eJIeMEeHTiB.
Came TOMY BCi IIi €JIEMEHTH € TUIIOBUMH METAJTiYHUMU eJIeMeHTaMu, B
I'PyIIi i3 3pocTaHHAM aTOMHOTO HOMepa 1X MeTaJliuHi BJIaCTUBOCTI 1I0-
CUJIIOITLCSI. B cmonmykax mepedyBalOTh Y BUTJISAAI OMHO3aPASHUX HO-
HiB. YTBOPIOIOTH OCHOBHI OKCHUIU EZO, ocuosu EOH, sxki e myramu, i
rigpugu EH.

Y npuponi Harimomupeninri cmonyku Harpito i Kamiro. Poab fioHiB
Harpito i Kairito B opranismi JIOOMHY € HAA3BUYANHO BaKJINBOIO.

¢) Kourponsni 3aBnanns

® 1. Jly:kHI eTeMeHTH HAJIEKATH O eJIeKTPOHHOI POJUHH

A d-esnemenris; B s-esiemeHTiB;
B p-enemenTis; I’ f-etemenTis.

2. Koupirypaiisa BaJIeHTHUX €JIEKTPOHIB aTOMiB JIY;KHUX €JIEMEHTIiB — IIe

A ns'; B ns?; B ns?np’; I' ns?np?.

3. Ilpupopni cmonyku, aki mictats a) Harpiit; 6) Kamiit, — 1me

A xapnHaJirT; B cuibBin;
B rnay6epoBa i kam’ana coni; I’ Kpiodir.

4. EnexTpoHHa KOHQiryparis fiona Na*

A 1522522p®3st; B 15%25%2p°®3s?;
B 15225%2p°; ' 15225%2p®3523pS.

5. IMosicHiTs, yomy JIy:KHIi ereMeHTH

a) € HAaMaKTUBHIINIMMY BiJHOBHUKAMU cepeJi iHIITUX eJIeMeHTiB mepiony;

0) y IpUpPOAi TPAILIAIOTHCA JUIIIE Y BUTJIAI CIIONYK;

B) HABUBAIOTHCS JIYKHUMU.
. Yu Bucrauuts Kasiro, mo mictutbesa y 200 r kBacoai Ta 300 r kaproii, ais
3abesmneuyeHHA J0O0BOI MOTPeOU JIOINHN B HbOMY, SKIo BMicT Kasito B iux
npoaykrax Bigmosiguo 1,1 1ri 0,568 r?
fA6ayxo macoro 100 r micTuts 26 mr HaTtpiro, kKypara macoio 100 r — 2,034
Kaumiro. O6unciaiTs Macy A0ayK i Kyparu, Aki Tpeba 3’icTu, 11100 3a0e3meunTn
mo6oBy moTpeby B HaTpiro Ta Kairiro.
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§ 62. JlyxkHi meTtanu. Hatpin i Kanin

VYceBimomaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
xapaxmepuidysamu GisuuHi Ta XiMiuHi BIaCTHUBOCTI, CII0COOU OOYBAHHSA
HaTpilo i KaJiio B IPOMUCJIOBOCTI;
ckaadamu piBHAHHSA peakIlili, cxeMU eJIeKTPOHHOTO 6ajlaHCy BiamoBin-
HUX XiMiUYHUX peakIliii;
00TrpyHmosyeamu 3aCTOCyBaHHSA HATPilo Ta KaJilo iX BJIaCTUBOCTAMU.

®Di3uuHi BIaCTHBOCTI TYKHUX MeTaJIiB 3yMOBJIeHI 0COOIUBOCTIMU IX OY-
noBu. K yci MeTanu BOHK MalOTh MeTaJIIUHy KpucTaldiuny rpatky. OcKiab-
KU KOXKHUU aTOM JIY;KHUX €JIEMEHTiB Mae JIUIIe OANH BAJIEHTHUH eJIeKTPOH,
TO B KpUCTaJIaX HA OAWH IMOSUTUBHUYN HOH IIPUNIAIaE OAUH BIILHUU eJIeK-
TpoH. IIpurdAranua MiK HUMU cjIabKe, TOMYy KPUCTATIUHI I'PATKH JYKHUX
MeTaJIiB HeMiIfHi.

I mux MeTaIiB xapakTepHi MeTasiunuii 6auck (maa. 102), miactuy-
HiCTb, BICOKAa €JeKTPO- Ta TeIlJIONPOBiAHICTH, a TAKOK He3HaAUHi I'yCTHHA
(;ermri 3a Bomy i He TOHYTH y Hilt) i TBepAicTh, HUBBKI TeMIepaTypu IJaB-
JeHHd (6iJBITiCTh 3 HUX IIJIABUTHCSA B rapAviil BOAi) i JOCUTH BUCOKI TeMIre-
paTypu KUIIiHHA.

31 36iJIbIIIeHHAM aTOMHOTO HOMepa JYKHUX eJIeMeHTiB 3pocTae r'yCcTruHa
iX MPOCTUX PevoBUH (MOHU B KPUCTAJTIUHUX I'PATKAX CTAIOTh BaKuuMu). A
TBEPIIiCTH i TeMIIepaTypu IJIaBJIeHHS Ta KUOiHHA, HAaBIaK1, 3HUKYIOTHCA,
OCKiJIbKU 3i 30ibIIIeHHAM pajgiyciB HOHIB 3MEHIITYIOTHCA CUJIU HPUTATAH-
Hf 3 BiIBHUMU eJIeKTPOHaMu KpucTtaiB. HaTpiit i Kasiit uepes ix M AKicTb
MOsKHAa pisatu HoxxeM (Masi. 103).

8 2 r

Man. 102. Jly>kHi meTanu: a — niTin; 6 — HaTpin; 8 — Kanin; 2 — pyoigin; r — uesin
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JoOyBaHHA. Y IpUPOIi JYKHI MeTalu y Bilb-
HOMY CTaHi He TPalJIATLCA, a iCHYIOTh Y CKJIami
cojeii. BimHOBUTH X i3 IIUX CIOJYK iHIITUMU Me-
TajaMi HEeMOMKJINBO, 00 JY:KHI MeTaanm Halak-
TUBHIII cepex Hux. OmHAK IIe MOKHA 3pO0UTU 3a
ITOIIOMOTY €JIeKTPUYHOTO CTPYMY.

Y npomucaosocmi HaTpiii mOOYyBalOTH eJIeK-
TPOJIi30M pOB3IIaBy IOro cojeii, HampukJaazg Ha-  Man. 103. PizaHHA HaTpilo
TPill XJIOPULY: HOXeMm

2NaCl =% 2Na + Cl,1

s noOyBaHHS KaJilo B nPOMUCI0E0CMI 3aMiCTh €JIeKTPOJIi3Y 3aCTOCO-
BYIOTH pPeakIliio 3aMillleHHsA MiK HATpieM i posImIaBoM KaJlili XJOPUAY SIK
0inbII Oe3meuHy:

Na+ KCl=NaCl+ K

XimiuHi BJIACTUBOCTI PO3TJISHEMO Ha IIPUKJIAAl HAWBaKJIUBIIIINX 3 JIYK-
HUX MeTaJIiB — HaTpito i Kasrito.

B3aemolia 3 Hememaaamu. Ik TUIIOBI MeTaau i CUIBHI BITHOBHUKHY Ha-
Tpili i KaJail BBaEMOIiI0OTh MalisKe 3 yciMa HeMeTaJaMu, BKJIIOUAI0UYY BOJAEeHb,
a TaKOXK 13 BOLOI0, KUCJI0TaAMHU, OKCUAAMY METAJIIYHIX eJIeMEeHTIiB, JeIKUMU
OpraHiuHuMMU cHoJyKaMu. Yci 11i peakiii € okucHo-BinHoBHUMU. HaTpiit i
KaJiil y HUX BiIaloTh OJUH eJIeKTPOH, Ha0yBaoUM MO3UTUBHOTO 3apaay:

E-1le—>E*

3a HarpiBaHHA HATPil i Kamii PearyioTh 3 BOJHEM 3 yTBOPEHHAM 2idpudis:

2Na + H, = 2NaH

Tigpunu — 1e TBepAi peyoBUHU 3 HOHHUMU KPUCTAJTIUHNMU I'PaATKaMU,

JIETKO PO3KJIAJAI0ThCA BOJOIO 3 BUAIJIEHHAM BOJIHIO:
NaH + H,0 = NaOH + H,1

Harpiii i kauiti ropars y kucHi (man. 104, a). Ilig yac peaxkiiii yTBopio-
OTh HE OKCUIM, a HATPill — mepoKCcum Na202 MoHHOI Oy I0BU 3 AaHIOHOM 022’,
kauiii — magnepokcug KO, (K,0,) 3 anionom O,:

2Na+0O, = NaO,; K+0, = KO,
Harpiit mepoxcupy Kauiit Hagmepoxcuy

S pomimku yreoprooTeea okcuan Na,0 i K,0. Ockinbku syxHi MeTa-
JI1 OKUCHIOIOTHCA Ha MOBiTPi, iX 30epiraroTs mij 1mapom racy, 3 SKUM BOHU
He B3aeMomioTh (maj. 104, 6).

3 a3oTOM Wij yac HarpiBaHHA IIi METAJX YTBOPIOIOTh HiTPUAU, 3 TajIoTe-
HaMu — TaJIOTeHigu, cipkoio — cyabdiau (maax. 104, 8).

= CKJAIiTh PiBHAHHS peaKIliil HaTpiio i3 3a3HaueHNMHU HeMeTaJIaMu.

B3aemodis 3 800010 BigOyBaeThcsa OYPXJINBO, 3 KAJNi€M eHepriiHimie 3a
HaTpiii. BogeHs, 1110 BUALIAETHCA, CAMO3aNMaETHC.

= CrJagiTh piBHAHHA peakiiiii. I[TomipkyiiTe, YoMy Kajiii OGiJbII aKTHB-

HUH, Hi)K HATPiH.
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a 6 8

Man. 104. Peakuisi HaTpito 3 KUCHeM (a), 36epiraHHs HaTpito Nig Wapom racy (6),
ropiHHA HaTpito B cipui (8)

Bzaemodia 3 kucaomamu. Harpiii i kamiii 3gaTHi BUTHCKYBaTH BOJEHb
He JIKIlle 3 BOAM, a i i3 pos3baBeHUX KuCIOT — cjaabkux okucuukis (HCI,
CH,COOH, H,S0,, H,S, HBr):
2CH,COOH + 2Na = 2CH,COONa + H,1
Harpiii amerar
Peakmii ry:xHUX MeTasIiB 3 KMCJIOTAMU — CHUJIBHUMY OKNCHUKAMU IIe-
pebiraioTh OypPXJINBO, iHOAL 3 BLUOyXOM:

8Na + 5H,S0,(xomm.) = 4Na SO, + H,81 + 4H,0
8Na + 10HNO, (pos6.) = 8NaNO, + NH,NO, + 3H,0

B3zaemoldia 3 oxcudamu memaniuvnux enemenmis. Hatpiii K cUIbHUNA
BiITHOBHUK BUTICHsE OedAKi MeTaJiUHI ejileMeHTH 3 iX OKCHIIB 3a BUCOKUX
TeMIIEPATyp, HAIPUKJIA:

4Na + TiO, = 2Na,0 + Ti

Bsaemodia 3 opeanivnumu cnonyxamu. Ilixg vac BuBUeHHA OpraHiyHOI
ximii B 9 Kyaci Bu AisHajmcs IIPO yUaCTh HATPiIO B peakiligx 3 HeAKUMU
OpPraHiYHMMU CIIOJIYKaMM, HAIPUKJIAJA CIIUPTAMU, 3 AKUX HATPill BUTiCHAE
BOJI€Hb:

2C,H,OH + 2Na = 2C,HONa + H,1
Eranon Hartpiii erarosnar
= CKJaJaHHAM CXeM eJIEKTPOHHOTO 0ajaHCy PO3TJIAHYTHX PeakIliii moBe-
IiTh BiIHOBHI BJIACTUBOCTI JYKHUX MeTaJiB.

3acTocyBaHHS JY)KHUX METAJIB 3yMOBJIeHe iX (pisuKo-XiMiuHMMU BJa-
ctuBocTaMU. Tak, Hampiil JeTKO B3Ba€MO/Ii€ 3 KUCHEM IIOBiTpA, TOMY HOTO BU-
KOPHMCTOBYIOTh AJIsI BULAJIeHH Oy IL0AIIIOK rasy 3i cijIaBiB MeTasiB. Y cKJIami
CILJIaBiB BiH HajJla€ IM 3JaTHOCTi CTUCKYBATUCA i IIPU I[bOMY He PO3TPiCKyBa-
THCs, 30epiraTu TBEpPAiCTb. 3 HUX BUPOOJIAIOTH OCHOBi MiAIIUITHUKY IJI 3a-
JIiBHUYHOTO TPAHCIOPTY, OCKiJIBKY BOHHU IIPAIIOIOTHL B YMOBAX IIOCTIiHOI Ta
pisKoi 3MiHM HaBaHTaKeHb. HaTpiii, iHoxi pasoM 3 Ka.Jliem, 3aCTOCOBYETHCS
B KOJBOPOBill MeTanayprii K BiIHOBHUK AJIA HOOYBAHHS BaKKHX METAJiB;
y SAJepHUX peaKTopaxXx — K TeILJIOHOCiH; mpu Ao0yBaHHI CHHTETHUYHOI'O
KayuyKy — AK KaTaJIisaTop; € OCyIlTyBaueM OPraHiuyHNX PEUOBUH.
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Bucoky XimMiuHy aKTUBHICTB 1iMmii0 BUKOPUCTOBYIOTH IJIA BUTOTOBJIEHHA
pamionami. [[J1s1 CTBOPeHHA BaKYyMy B KOJIOY BHOCATH HEBEJIMUKUH IIIMATO-
YOK JIiTiI0, AKUHA MUTTEBO HOTJIMHAE 3aJIUINKI IIOBITPS.

BnactusicTh pyoidito Ta yesio pearyBaTu Ha CBIiTJIO 3BaCTOCOBYETHCS Y
(oToesreMeHTax: IIPYU OCBiTJIEHH] IX MTOBEPXHi BOHU CTAIOTh AKEPEJIOM eJeK-
TPUYHOTO CTPYMY, IPU SBHUKHEHHI OCBiT/IEHHA CTPYM TaK camMo 3HuUKae. Po-
TOEJIEMEeHTHU IITUPOKO BUKOPUCTOBYIOTHCS B 3BYKOBOMY KiHO, Ha TesebayueH-
Hi. Hafikpaii poToeseMeHTH BUPOOIAIOTE 3i cIyiaBy cTubiio Ta 1mesiro.

IcHyIOTH IPOEKTN BUKOPHUCTAHHA (PAHUi0 IJAA PaHHBOI AiarHOCTHUKU
paxy: BCTAaHOBJIEHO, 110 BiH HAKONMUUYYETHCA B PAKOBUX ITyXJIMHAX.

' KopoTko nmpo rogosne

® Harpi#i i xamifi € XiMiuHO aKTUBHUMHN MeTajJaMI, B3a€EMOIiIOTH

MalKe 3 yciMa HeMeTaJlaMM, a TAKOXK 13 BO/I0I0, KMCJIOTaAMM, OKCH/Ia-
MU METaJiYHUX eJIEMEHTIB, OPTaHIYHMMU CIIOJyKaMu. B ycix peariri-
AX BOHU — TiJIbKU 8i0H08HUKU. Ilig yac ropiHHA Ha MOBITPi HaTpii
YTBOPIOE neporxcud, a Kajuiii — Hadnepokculd, peUOBUHU HOHHOI Oy ZOBM.
¥V IpoMMcI0BOCTI HATPil HOOYBAIOTH €I€KTPOJIi30M PO3ILIaBY HOT0 CO-
Jieii a0o JIyTy, a KajIiil — peakIlieio 3aMilleHHs Misk HaTpieM i cimrio Kaiiro.
Harpiii BUKOPUCTOBYIOTh ¥ MeTaJayprii, aToOMHilt eHepTreTuIli, opra-
HiuHOMY cuHTe3i, a Kaxiii — 3asBuuail y BUIIALL 1OTO CIIOJIYK.

¢) Kourponbhi 3aBnanns

® 1. PoskpuiiTe Ha IPUKJIaLi HATPio 00 KAIiI0 B3a€MO3B’ ABKM MisK
a) 6ymoBOI0 Ta GiBMUHUMU BJIACTUBOCTAMHU ITUX PEUOBUH;
6) eJIeKTPOHHOIO OYIOBOIO ATOMiB Ta XiMiYHMMM! BJIACTHBOCTSIMU HPOCTUX
pevoBUH;
B) BJIACTUBOCTAMU i 3aCTOCYBAaHHAM JIY;KHUX METAJiB, CKJIABIIN TaOJIUIIIO:

BiactuBocTi HaTpiro (Kair) Tanysi sacTocyBamusa

2. ®opmysu peuOBUH, 3 AKMMU PearyooTh HATPil i Kamii, — 1e
A H,0; B Br,; I'P,0,; E Ti.

B CH,OH; ro,; o WO,;
CrJuaziTe XiMiuHi pIBHAHHA peakIiii.

3. CruagmiTh ximiuui piBHAHHA peakIlii moOyBaHHS KaJilo eJIEKTPOJIi30M pPO3-
IJIaBy KaJrii xjgopuny. YoMy 3 I[i€fo METOI0 He MOKHA 3aCTOCOBYBATHU €JIEK-
TPOJIi3 BOZHOTO POSUNHY 3a3HAUEHOI cori?

4. O6uwnciiTsh, IpU POBYNHEHHI KO Macu HATPiO Y BOAL BUAIIUTHCA TAaKUH ca-
MU 06’e€M BOAHIO, K IIPU PO3UMHEHHi 7,8 I Kaito.

5. O6uuciiTh 06’eM BOAHIO (H.Y.), AKUN BUAIIUTHCA B PeaKIlii 3 BOLOI TeXHiyU-

HOro HaTpir mMacor 11,5 r i3 MacoBo0 4aCTKO AOMIIIOK 2 % , AKIIO BUXif,

IPOAYKTiB peakiii cranoButh 95 % .

IIpu enexTpoJrisi posdunHy Macor 250 1 i3 MacoBOO YACTKOIO HATPil XJIOpU-

oy 0,3 BuminuBca BogmeHb 06’emom 10 i (H.y.). O6uncaiTh: a) BUXiJ BOAHIO;

6) Macy HaTPi# riZpoKCcUIy, IIT0 YTBOPUBCS.

[=7]
NES
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§ 63. Cnonyku Hartpito i Kanito

VYceBimomaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
xapaxmepu3yeamu $piduuHi Ta XiMiuHi BIaCTUBOCTiI OKCUIIB, IiIpoKCHU-
niB i coseit Hatpito Ta Kaurito;
ckaadamu piBHAHHA BiATTOBIAHUX XiMiUHUX peaKIriii;
00T pyHmMo8y6amu 3aCTOCYBaHHS CIOJIYK IX BJIACTUBOCTAMU;
8u3HaYamu eKcuepuMeHTaIbHO HoHU Hatpito Ta Kamito y conax.

o rOJIOBHUX CIIOJIYK JIYJKHUX €JIeMeHTiB HajeKaTh OKCUIHU, TiIPOKCHU-
ou i coui.

Oxcugu Na,O ta K,0 100yBaoTh BiTHOBJIEHHAM iX IEPOKCUIHUX CIIO-
JYK BiATIOBiZHUM MeTaJIoOM:

Na,O, + 2Na = 2Na,0; KO, + 3K =2K,0

= CKJaIiTh cXeMU eJIeKTPOHHOI0 OaJamcy.

ITe TBepai, KpucTandiuHi peyoBUHU 6i70T0 KOJILOPY, AKi eHepriitHo mpu-
€IHYIOTH BOJY 3 YTBOPEHHSAM JIyTiB:

K, 0+ H,0=2KOH

Ximiuni enacmusocmi oxcunie Harpito Ta Kamito symoBiieHi ix HaIex-
HIiCTIO 0 KJIaCy OCHOBHUX OKCHUiB: B3a€MOIiIOTh 3 BOJ0I0, KUCJIOTAMU, KIC-
JOTHUMU ¥ aM(OTEePHUMU OKCUIAMU.

= CKJIaIiTh piBHAHHS [TUX PeaKIliii.

BurkopucToByooThesa okcuau A1 cuHTe3y coJieit HaTpiro Ta Kaiiro.

Iimpoxcumu NaOH i KOH Bimowmi qfoguHi 3 rinbokoi faBHUHMA. 3 THUX Ua-
ciB 36eperyincs ix TpusianabHi Hazeu: NaOH — igkuii HaTp, KayCcTUUHA COmA
(y meperJiani 3 rpernpkoi kaycmuk — inkuit); KOH — inke kaui.

IToxom:xeHHs Ha3B OB’ sI3aHe 3 BJIACTHUBI-
CTIO ITUX M APOKCHUIIB Ta IX PO3UNHiB po3’izaTu
TKaHWHU, MaIlip, MIKipy, COPUYNHATA TAXKKIL
omiku mkipu. Ilpu podori 3 HUMHU Tpeda mo-
BOINTHUCS Oy:Ke 00epeskHO, KaTerOpuYHo 3a-
O0OpPOHAECTHCA OpaTH X pyKammu!

Dizuuni enacmusocmi. I'igpoxkcumzu Ha-
Tpito Ta Kamito — 1e 6inmi TBepai peuoBuHU
(mazn. 105) 38 HTOHHOIO KPUCTAJIYHOIO I'PDATKOIO
(E*OH"). Temmeparypa ILIaBIe€HHS i T'ycTuHA
HIDKYe, HidK Y BiIIOBigHMX OKcHUIiB, 00 y BY3- Man. 105. HaTpil rigpokcng,
JIaX I'PaTOK MiCTATHCSA JIUIIIE OJHO3APAIHI TOHM.
Hy:Ke rirpocKomiuHi i pos3IINBAIOTECA Y BOJIOTOMY IIOBITPi, TOMY 36epiraroThbCs
Yy TepMeTUYHO 3aKPpUTiii mocyauHi. [[o0pe po3unHAIOTLCA Y BOI i € Tyramu.

Hobyeannsa HaTpili i KaNi# rigpoKCcULiB y npomucio60cmi 3aCHOBaHe HA
€JIEKTPOJIi3l KOHIIEHTPOBAHNX PO3UMHIB BiAHOBiZHUX XJjaopungiB. IIpu 11p0-
MY OJHOYAaCHO YTBOPIOIOTHCS XJIOP i BOJAEHD:
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€JIEKTPOJIi3
2NaCl+2H,0 = 2NaOH + H,1 + CL?

Ximiuni enacmueocmi HaTpiii i KaJil TiZApOKCUIIB 3yMOBJIEHI ITpHU-
HaJIeXKHICTIO iX 0 JYTiB: € CUJIBHUMHU eJIEKTPOJiTaMu, y pO3UMHAX IIepe-
OyBalOTh Y BUIJIAMI OMHO3APAIHUX HOHIB MeTandiuHoro eixemenTa E* tariz-
poxcuay OH™, B3aeMoziioTh 3 KHCJIOTaMM’, KUCJIOTHUMHU U aM(pOTePHUMU
OKCHUAaMU, aM()OTEePHUMHU TiAPOKCUIaMu, coamu (auB. § 1). ¥Yci i peakiiii,
KpiM crmaBiieHHsA 3 aM(pOTepHUMHU OKCUAAMU, BimOyBalOTHCA B PO3UMHAX,
€ IIepeBaskKHO peaKIiAMUy HOHHOTO OOMiHY ¥ mepebiraroTh A0 KiHIIA, AKIIO
YTBOPIOIOThCSA CJIa0Ki eleKTpoJriT (Bosia, KOMILIEKCHI fioHu) abo ocanu (He-
posuuHHi y Bojai ocHoBm). IIpu HarpiBanHi He pO3KJIaIAIOTHC.

= CKJaIiTh PiBHAHHS BiAIOBiZHMX peakIliii y MOJEKYJAPHiN 1 HoHHMX

dopmax.

3acmocysanhs. Tnrwmit HATP € OJHUM 3 MPOAYKTiB OCHOBHOI Ximii — ra-
Jysi xiMiuHOI ITPOMUCIIOBOCTi. 3aCTOCOBYIOTH IJIS OUHINIEHHA Ha(TOIPO-
IYKTiB, Yy BUPDOOHUIITBI MUJja, IITYYHOTO IIOBKY, Malepy, B TeKCTUIbHIH,
IIKipAHiTT TPOMUCIOBOCTI, a TakoK y mobyti. Kasiii rizpokcus BuKopu-
CTOBYETHCA Y BUPOOHUIITBI PIIKOTO MUJIa, AK €JIEKTPOJIT B aKyMYJIATOPaX.

Coai Harpiro Ta Kaairo. HaliBaskiuBimumu cepeny Hux € KapboHaTH,
cynsdaru, HiTpaTu i xaopugu. 3 ix BIaCTUBOCTSAMHU i 3aCTOCYBAHHAM BU
BJKe YaCTKOBO O3HAMOMMUJINCA B IonepenHix maparpadax. Ile TBepai kpu-
crajiuHi peyoBUMHU HOHHOI OymOBY, PO3YMHHI y BOJi, IepeBaskHO 06es-
b6apsui. Bogui posunnu coJseitr Hatpito ta Kauito i cunsuaux xuciot (NaCl,
KNO,, Na,SO,) matoTs HeliTpalbHe CcepeloBUIlle, OCKLIbKU He TifpoIi3y-
toTbcA. Couti cnabkux kucaor (Na,CO,, K,S, NaNO,) uepes rigpoJis 3a ani-
OHOM YTBOPIOIOTH JIY:KHE cepenoBuilie. Kojip feAKuM coisaM HamaloTh 3a-
6apsieni arionu (Maa. 106). Ix ximiuni BracTuBocTi — THNOBI AIa KiIacy
coaeii (muB. § 1).

Busnauenusa itonie Hampio ma Kaniw 6 consax. Po3unHHiCTh Maiixke
yCix cojeii Iy:KHUX eJIEMeHTIB y BOIi yCKJIagHIOE BUOip AKicHOI peakirii gsa
ix BusHaueHHsd. JJIg po3misHaBaHHA XiMiKM BUKOPHCTOBYIOTh 3a0apBIeHHA
ix oHaMu moJiyM’ s IMaJbHUKA: HoHaMmu HaTpito — B ACKPaBO-2KOBTUH KO-
Jip, iouamu Kauito — y dioserosuii kouip (maa. 107, a, 6).

a 6 8

Man. 106. Coni Hatpito i Kanito: a — KMnO,; 6 — K,CrO,; 8 —Na,Cr,0,
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Hocmig. ¥V Tphox mpobipkax MicTATbCA
XJIOPUAHA KHCJIO0Ta, KPHUCTAJIUHI HaATpii
xJjopuna i Kamin xjgopua (abo iX pPO3UMHM).
CoouyaTKy OUMCTUMO INIIJIBKY 3 IEeTeJIHKOIO
Ha KiHII Big JOMIINIOK, AKi1 3aBa’KaTUMYTb
cmocTrepiratu 3abapBiaeHHA IoayM’ d. s
I[BOT'0 HMINMWJIbKY 3aHYPUMO B IIPOOipKY 3 XJI0-
PHUIHOIO KMCJIOTOIO, 4 IIOTiM — y ITOJTyM 5 Ha-
rpiBHOrO mMpuaany. IlposxkaproemMo IMIMUIBKY
a 6 IOTH, TIOKU He IlepecTame 3a0apBIIIOBATUCS
moxym’sa. Jlasmi y BYIIKO INMIWJILKYU Habepe-
MO KPHCTAJU KaJlill XJIopuay abo IIHIbKY
OIIyCTHUMO B IOT0 PO3UYmH. BHEceMo IIIMIbKY
B IMOJIyM’ s I cIOCTepiraeMo, sSiK BOHO HaOy-
Bae (pioseToBoro 3abapmBieHHsA. IloBTOpHMO
yci omeparirii cmouaTky, aje i3 cijio HaTpin
XJIOPUAY, 1 mobaunMo 3a0apBICHHS IIOJIYM 5
B ACKPaBO-3KOBTUHN KOJip.
6 Snaraicts Harpiro Ta Kairo sabapsiioBa-
TH TTOJIYM 51 B AICKPaBi KOJIbOPU 3aCTOCOBYIOTH
Y BUTOTOBJIEHHI (DeepBEPKiB, CaJIOTiB, CUT-
HaIbHUX paker (Maj. 107, 8). Cosni Harpiro Ta
Kauito MaioTs Immpoke BUKOPUCTAHHSA, IIPO
1110 UITLI0CA Y TIoNepeaHiX maparpadax.

Man. 107. 3abapBneHHs
nonym'a noHamu Hatpito (a);
noHamu Kanito (6); peeppepk (8)

' KopoTko mpo rorosue

® o romoBuux crmoayk Hatpito it Kairito Hase:kaTh OKCUIN, TiTPOKCH-

I i COJIi, BJIACTMBOCTI IKMX BI3HAYAIOTHCS IIPUPOLOIO JYKHUX eJIeMeH-
TiB i HAJEXKHiCTIO M0 BigmoBigHOro Kiaacy. Oxcudu no6yBaiOTh PeaKIlieIo
MIePOKCUIiB (HAAIEePOKCUAIB) 3 BiAMOBIAHUMY MeTaaaMu, 2i0poKcudu —
€JeKTPOJIi30M KOHIIEHTPOBAHUX PO3UMHIB XJopuAiB. HaTpiit rizpoxcum
3aCTOCOBYIOTH MAJIsI OYMCTKM Ha(GTONPOAYKTIB, Y BUPOOHUWIITBI MuMJja,
MITYYHOTO IIOBKY, IAIlEpy, B TEKCTUIbHiM, MIKipAHI# ITPOMUCIIOBOCTI.
Kauiii rizpoxkcus BUKOPUCTOBYIOTh Y BHUPOOHUIITBI PiIKOro MmiIa, AK
€JIEKTPOJIIT B akyMyJIaTopax. ¥ ci cori HaTpiro Ta Kamito posunuHi y Bofi.

Hnasusnauennd noriB Hatpiro Ta Kanito BUKOPUCTOBYIOTH iX 34aT-
HicTh 3a0apBaOBATH IIOJYyM A B ICKPaBi Koabopu: itonu Harpito — y
JKOBTH, HoHU Kajito — y (ioseToBuii.

¢) KonrponsHi 3aBnanns

® 1. 3 marpiil oOKCHIOM pPearyoThb
A CaO; B HNO,; I Mg(OH),;
b S0,; I' H,0; I ZnO.
CkJaamiTh PiBHAHHS peaKIliii.
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2. 3 KaJiil ripoKcuIoM pearyoThb
A SO,; B Ca(OH),; r H,S0,; E Zn(OH),.
B H,0; I' NaNO,; IO CuClz;
CkyaamiTh PiBHAHHS peaKIfii.

3. YcraHOoBiTH BifmoBigHicTh Mixk HadBaMu Ta GOPMYyJIaMU CIOIYK.

Hassa Dopmyna

A Kaycruuna coma 1 Na,CO,

B Kpucramaiuna coga 2 NaHCO,

B IlutHa coma 3 Na,CO,-10H,0
T IToram 4 NaOH

I' IIpanbHa coma 5 K,CO,

4. Busnaure cepenosuie Bogaux posunHis K,S0,, NaCl, CH,COONa, cknas-
1ITY PiBHAHHSA TiAPOJIi3y IIUX COJIeH.

5. Hanumrith piBHAHHS XiMiYHUX peaxIliii, BIATIOBIAHUX cXeMi ImepeTBOPEHb:
Na — Na,0, — Na,0 —» NaOH — Na,CO, — Na,SO, — NaOH.

s peakIrifi y po3uuHi CKJIALITh PiBHAHHA Y HOHHUX (opMax, I OKUCHO-
BiTHOBHUX — CXEMMU eJIeKTPOHHOT0 0ajaHCy.

6. IIpu 3axBOpIOBaHHI MOPOKHUHU POTA BUKOPUCTOBYIOTH BOTHUN PO3UYUH
MMATHOI COAM 3 MaCOBOIO YacTKOI0 coJti 2 % . O6uuciTs (YyCHO) Macy COmu IJis
IPUTOTYBAaHHS TaKoro posunuy macor 200 r.

7. Ilpu Bsaemopii HaTpiil rigpoxkcuny kinbkictio peuoBunu 0,1 Moap 3
kap6ou(IV) okcumom yrBOpMIacA cepedHs ciab i Bumimumoca 8,37 wIx
eneprii. CkaamiTs TepMoxiMiuHe piBHAHHSA peakirii.

8. Ilpu Bzaemopii KaabIIMHOBAHOI coau Macor 10,8 I i3 HaIINIIIKOM XJIOPULHOL
KHCJIOTHU I00YyJIU BYTJIeKUCaui ras 06’emom 2,24 i (u.y.). O6uucaiTsy ymicT
JTOMIIIIOK y COZi.

9. ITutuy comy Macowo 25,2 r mMposKapuiu, a TBEePAUI 3aJUIIOK PO3UMHU-
au y Boxai 06’emom 200 M. OGUMCIiTHL MACOBY YAaCTKY COJII B LJOOyTOMY
PO3UMUHi.

§ 64. O6uUnCcneHHA BMicTy meTaniB y ix cymiLui

YceBimomaeHHA 3MicTy IIboTo ITaparpada gae 3Mory:
po38’asyseamu 3amadi faHOTO TUIY.

3amaui Ha 00UMCIeHHA BMICTy MeTaJIiB y CyMiIlri (CIIPOIIeHo — «3agaui
Ha cyMimri») € pisHOBUIOM 3aJadu, MOB’SI3aHUX 3 O0OUMCJIEHHAM 3a PiBHAH-
HAM peaxirii.

VYwmict kommouenTa (A) B cymilri Bu3HaYaeThCA MacoBo yactkow (W) i
00YMCIIIOETHCS 38 (YOPMYJIOIO:
wa) = A

m (cymili)

3a crmocoboM po3B’A3yBaHHA 3a7avi «Ha CyMilIi» moAiIdg0ThL Ha ABI Ipy-
IIY: mepIa — 3ajgadi, 110 Po3B’A3YIThCA apUMMETUUHUM CIIOCOO0M; APY-
ra — 3ajaui, 1110 po3B’A3YIOTHCA aJredpaitHuM CII0CO60M.

- 100 %
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3amaui «Ha cymimri», 10 Po3B’A3YIOThCA APU(PMETHIHUM CIIOCOO0M

Osnaka maxkux 3aday: 3a peakIigMu, HaBeJeHNMU B YMOBI 3ajaui, Bif-
OyBaeThCA «pPo3miseHHA» cyMmirmi. Ile MOMKINMBO, KoM i1 KOMIOHEHTHU IIO-
pPiBHOMY B3a€EMO/IiIOTH 3 peareHTaMu.

Agnzopumm po36’A3Yy8aHHA

1. CxknaBiu XiMiuHi piBHAHHA peaKIliil, yCTaHOBUTH, IIT0 3aJa4a 3a CIIO-
co00M PO3B’A3YBaHHS HAJIEIKUTD 0 IIEPIIoi IPYIIN.

2. PosB’sa3aTu 3amauy 3a JOIOMOTH TPASUIIIHHNX O0UNCIeHD 3a PiBHIH-
HAMU PeaKITii.

= 3agaua 1. ITpu B3aemopii cymimni maTpito i maruiro macoro 5 r 3a craH-
JapTHOI TeMIepaTypu 3 BOAOIO BUAIJINBCA BogeHb 00’emom 1,12 i (H.y.).
O0uuMCIiTH MACOBi YaCTKY METaJiB y CyMiTlri.

I auo: PosB’agas3auua

m(cym.)=56r 1. Ckynagemo xiMiuHe piBHAHHS peaKIliii:

V(H,)=1,121 2Na+ 2H,0 = 2NaOH + H,t (1); Mg+ H,0 #

H.Y. 2. 3pobuMO BHUCHOBOK: ITIiJi uac peakilii Biz0yBaeTn-

W (Na) — ? CA «PO3AieHHA» CyMillIi, OCKiJIbKY 3 BOJOIO pearye

W (Mg) — ? Jullle HATPil 3 BuAineHHAM BogHI0. Tomy 3amauy
po3B’sA3yeMO0 apuMETHUHUM CIIOCO00M.

3. O0uucaAnMO KiTbKiCTh PEYOBUHU BOJTHIO:

n(H)=V(H,):V =1,12x:22,4 n/mons = 0,05 mosb
4. 3a piBHAHHAM peakKIrii (1):

n(Na) = 2n(H,) = 0,05 moas - 2 = 0,1 mosb

5. O0uncaInMO Macy HaTpiio:

m(Na) = M(Na) - n(Na) = 23 r/moab - 0,1 moap = 2,3 T
6. O6uucaumo W(Na) B cymirri:

W(Na) = m(Na) : m(cym.)=2,3r:5r=0,46, a6o 46 %
7. O6uucaumo W(Mg) B cyminri:

W(Mg) =100 % — W(Na)=100 % —46 % =54 %

Bigomosigs. W(Na)= 46 %; W(Mg)=54%.

3amaui «Ha cymimri», 10 PO3B’A3YIOTHCA AJIre0paidyHuM CII0CO000M

Osnaka maxkux 3aday: 3a peaxkiiaMu, HaBeJeHNMHU B YMOBI 3ajaui, He
BimOyBaeThCA «pO3AiJIeHHA» cyMmilmi. Ile MOKIMBO, KOJIM KOMIIOHEHTH CY-
Minri omHaxkoBo abo MOi0HO B3a€EMOIiIOTEH 3 peareHTaMMu.

Agnzopumm po36’A3Yy6aHHA

1. Ckoasinm xiMiuHi piBHIHHS peakIliii, ycTaHOBUTH, IO 3aJa1a 3a CIIO-
co00oM po3B’A3yBaHHA HAJEKUTD IO APYToi IPYIH.

2. ITosHaunTu KiJIbKiCTh PEUOBMHN KOYKHOIO KOMIIOHEHTA CYMiIIi JiTe-
pamu x, y, 2 (3aJIe3KHO Biff KiJIbKOCTi KOMIIOHEHTIB).

3. Cxkiaactu anrebpaiuni piBHAHHSA ¥ KiJIbKOCTI, IIT0 JOPiBHIOE KiTBKOCTL
KOMIIOHEHTIB y CyMiIIri.
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4. PosB’sA3aTu cucTeMy ofep:KaHNX aaredOpaiuHuxX piBHAHDL 3a OJHUM 3i
cII0c00iB — «ITifcTaHOBKU» a00 «BimHiMaHHsa» (HalpalioHaJIbHIiIINTH).

= 3agaua 2. Cywmim HaTpifo i Kariro macoo 8,5 r po3UMHMIN Y BOI 1 100yIn
BoZeHb 00’eMom 3,36 11 (H.y.). O6GUHMCIITE MacOBi YACTKM MeTaJIiB ¥ CyMiIlri.

I auo: PosB’sgas3auu4a

m(cym.)=8,5T 1. Craagemo xiMiuHi piBHAHHS peaxiiii:

V(H,) = 3,36 1 2Na + 2H,0 = 2NaOH + H,? (1)

H.Y. 2K + 2H,0 = 2KOH + H,1 (2)

W (Na) —? 2. 3poOUMO BUCHOBOK: n'};[ yac peakiiii He BimOyBa-

W (K) — ? €ThCSA «PO3IiJIEHHA» CYMIIlli, OCKiJIBKHY 3 BOJOIO pe-
arymoThb oougBa Mmetanau. Tomy 3amady pos3B’sA3yeMO
ayireOpaiuHUM CIIOCOOOM.

3. Ilosmauumo: n (Na)=x, n (K)=y.
4. Craagemo nepire aiarebpaiuae piBHAHHA, 110 BKJIIOYAE X TA Y-
m(cym.) = m(Na) + m(K)
m(Na) = M(Na) - n(Na) = 23 r/moJb - x = 23x
m(K)=M(EK) - n(K) =39 r/moxas - y = 39y
Ilepire anrebpaiune piBaanua: 23x + 39y = 8,5.
5. Criazmemo apyre anrebpaiune piBHAHHS, 110 BKJIOUAE X TA V-
n(H)=n (H,)+ n,(H)
3a piBHgHHAM peakIrii (1) BugHO, 110 2 MOJIL HATPiI0 BUTICHAIOTH 1 MOJIb
BonH10. OTsKe, KIMBbKICTh peuoBUHU yTBOPeHOTro BoAHMWO n,(H,) yasiui men-
I11a 32 KiJIBKiCTh PEYOBMHY HATPIiIO, 110 MiCTUTHCA B cyMmiti, TooTo n,(H,) =
0,5x. Anasnoriuno 3a piBHAHHAM peaknii (2) n,(H,) = 0,5y.
KinbkicTs peuoBUHU BCHOTO BOAHIO, IO 00y, TOPiBHIOE:
n(H)=V(H,):V =3,36ux:22,4 1/momns = 0,15 mosn
Hpyre anrebpaiune piBaanua: 0,5x + 0,5y = 0,15 moutb.
6. CkiamaeMo cucTeMy ajredpaiuHuX PiBHAHD
{ 23x + 39y = 8,5,
0,5x + 0,5y = 0,15,
SAKY PO3B’AKeMO crmocoO0oM BimHiMauHA. [ IIHOTO0 TOMHOMKUMO IPyTe PiB-
HauHA Ha 46 i BigHiMemo fioro Bif mepImoro:
23x + 39y = 8,5,
23x + 23y =6,9.
Maemo onHe piBHAHHA 3 OqHUM HeBigomuMm: 16y = 1,6.
3Bincuy=1,6:16=0,1, ro6To n(K) = 0,1 mos.
IlincraBuMO 3HAUEHHA Y B Oy[Ib-IKe PIBHAHHA CUCTEMH i PO3B’AKEMO
moro BigHocHO x: 23x + 3,9 = 8,5; 23x =4,6.
3Bigcu x = 4,6 : 23 = 0,2, TooTo n(Na) = 0,2 MoJb.
7. O6uucaumo m(Na) i W(Na) y cymirri:

m(Na) = M(Na) - n(Na) = 23 r/moab - 0,2 monb=4,6T
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W(Na)=m(Na) : m(cym.)=4,6r:8,5r=0,541, a6o 54,1 %
8. O6uucaumo m(K) i W(K) y cymirri:
m(K)=MEK) - n(K) =39 r/moas - 0,1 moas =3,9r
W(EK) =m(K): m(cym.)=3,91r:8,56r=0,459, a6o 45,9 %
9. IlepeBiprMoO IpaBUIBHICTL PO3PAXYHKIB:
W(Na) + W(K) = 54,1 % + 45,9 % =100 % — 3agaua pos3B’s3ama mpa-
BUJIBHO.
Bigmosigs. W(Na)=54,1%; WE)=45,9%.

' KopoTKo mpo rojiosue

e 3amaui Ha O0YMCJIEHHA BMICTy MeTaJiB y IX cyMiIri 3a crocobom

PO3B’s3yBaHHA IIOAIIAOTHCA HA IBi IpyIIn.

Sanaui nepwoi zpynu po3B’A3yIOTHCA apu(MMETUIYHUM CIIOCOO0M 3a
piBHAHHAMU peakIiii. IX 03HaKa: cyMilI 3aBIAKY peaKIliaM, 3a3HaUe-
HUM B YMOBI 3a/1avi, «PO3A1IAETHCI» .

Bagaui Opyz0i zpynu po3B’A3YIOTHCA aireOpaiyHUM cIOCO60oM. Ix
03HAK@: CyMiIll 3aBIAKU peaKI[isiM, 3a3HaUeHUM B yMOBi 3ajmaui, He
«posmiaseTbea» . [ posB’A3yBaHHA 3akadi ajaredbpaiuyHuM CII0co00M
Tpeba MO3HAYNTHY KiJIbKiCTh PEUYOBUHU KOMKHOTO KOMIIOHEHTa CyMiIri
HeBijoMuMHU X, Y, 2 (3a KiZbKiCTI0O KOMIIOHEHTIB y CyMiIIi), CKJIacTu
cucTeMy aJuredpaivHUX PiBHAHB (YMCJIO0 X JOPiBHIOE YKUCJIY KOMIIOHEH-
TiB y cyMmitri) i posB’A3aTu ii METOAOM «IIiICTAHOBKM» ab0 «BigHiMaH-
Hs» . [lepeBipuTu IpaBUIbHICTD PO3B’ I3aHHA.

¢) KourponsHi 3aBnanns

® 1. HaposumHeHH4 CIJIaBYy HATPilo 31 pTyTTIO Macoro 2,875 r BUTPATHUIN PO3UNH
cyab@aTHoi KucsoTu Macoro 49,0 r 3 MmacoBoio yacTkoro Kucyaotu 0,1. O6unc-
JiTh MacoBYy YacTKY HATPilo y 3pas3Ky CILIaBy.

2. Cunnas migi 8 maruiem macoio 150 r 06po0OuIM HALJIUIITKOM XJIOPUAHOI KUC-
gotu. IIpu 1mboMy BUIIINBCSA ras KiJbKicTio peuoBUHU 5 MoJab. O0UMCIiTH
MacoBi YaCTKU MeTaJIiB y CILJIaBi.

3. Ilpu posumHeHHi y BOJi CILTaBY KaJjiio 3 HaTpiem macoio 15,4 r BumisuBcs
BOZeHb 06’emom 6,72 i (H.y.). O6unciTh Macu MeTaJiB y CIJIaBi.

4. TIpu posuumHeHHi B pos3baBieHill HiTpaTHiil Kuciaori macow 6,08 r cymimri
TOPOINIKiB 3asisa Ta migi BumiauBcsa ras o6’emom 1,792 i1 (1.y.). O6umcaiTs
MacHu MeTaJiB y cyMirtri.

5%, IIpu po3uMHEHH]I CyMillIi 3a/Ii3HMX Ta aaOMiHI€BUX OLIYPOK Macow 1,11 ry
18,25 % -Bi#t xnopuguit kucaori (p = 1,09 r/cm?®) Buginuecs Bogessb 06’ eMmom
0,672 1 (H.y.). O6UMCIiTH MACOBY YACTKY KOKHOTO METAJIY B CyMiIi Ta 06’em
KUCJIOTH JIJIS PO3UNMHEHHA CYMIiIIri.
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§ 65. 3aranbHa xapakTepucTuka ximiuHux enemenris lIA rpynu

YceBimomaeHHA 3MicTy IIboTo ITaparpada j1ae 3Mory:
xapaxmepuidysamu Ta nopieHiosamu ximiuni emementu IIA rpynu sa
MiceM y mepioguuHii cucTeMi Ta eJIeKTPOHHOI0 6YI0BOIO ATOMIB; IOIIIH-
PEHiCTb y IPUPOLi;
oyineamu ix 6i0JOTiUHY POJIb.

Ho ITA rpynu nepioguusoi cucTemMu Hajle:xkaThb Bepuiiit Be, Maruiit Mg,
Kanwuiii Ca, Crpouniii Sr, Bapiii Ba i pagioakTusuuii erement Pazgiit Ra.
Cepen uux gquie Kaawiiii, Crponiii, Bapiii i Pazgiit Ta Bigmosigxi im mpocTi
PEUYOBUHU HABUBAIOTH JYHHO3CMEAbHUMU, OCKIJIBKY 1X TiAPOKCUAU € JyTa-
MU, a TYTOIJIaBKi OKCUIN B JABHUHY HA3UBAJIU 3eMAAMU.

Has3Bu yacTUHU eJIeMEeHTiB IMOXOAATH Biff Ha3B iX IPUPOAHUX CIIOJYK.
Hanpukaan, Bepuiit — Bix Ha3Bu HaIiBKOIIITOBHOTO KaMeHI0 6bepuiy (pis-
HOBHUJ idymMpynay), MarHiii — Big HasBu MiHepasly MarHesii, sHaiimeHOT0
0ina rpenbkoro micra Maruesisa, Crponuiii i Bapiit — Bixg HasB minepaJis
BigmosigHo cTpoHmiamiTy Ta 6apury. Hassa Kaasiiro mos’sizana 3 JaTHUH-
CbKUM CJIOBOM calcis — BaImrHoO, M’ AKUM KaMiHb. Pagii y mepexjaazi 3 JaTuH-
CbKOI 03HAYA€E «IPOMiHB».

EnexTponna 6ymoBa i BiactuBocTi aromiB eqeMenTiB ITA rpynu moniouHi
(raba. 20). Ha s-mmiapiBHi iX 30BHIiIITHHOT0 €HEPTETUYHOTO PiBHA MiCTATHC
II0 [jBa eJIEKTPOHH, eJIeKTPOHHA KoHpirypania akux ns?. KinpKkicTs BajseHT-
HUX eJIEKTPOHiB CBiIUUTH IIPO Te, 110 ejeMeHTH [IA rpynu € MeTalivHUMU.

Tabnuuya220
3aranbHa xapaKTepucTuKa XimiyuHux enemeHris lIA rpynn
=
=] ® o I-‘ﬂ
[ o | S = = = ) i
= e =]

g g | s = Bl &2 E|logl_Ee 5 8

2 e = o 2 g 6.2 = 9 E E 8 & g H 2 E(
SE|o| Fles z &k 2| E E|Z282EE S 3
2ol E| 8 s = - < 3] %z | B =l B®° 2 o 2
=3 &| 5 EE 5 |gE8 e 8|5|sg/E5g g3
s = | B| 5 |8 e |5e| E|5| E|les 88 F Z

g o S | B ‘B ol =2 | 8| & = g = g S R
AN R I Nl - - LA

Be [ 2| 4 9 (0,113 | 1,5 | 2s* | II | +2 | & EO, | Amdporepuuit
Mg | 3|12 | 24 | 0,160 |1,23 | 3s? | II | +2| £ ||E(OH),| OcroBHuii
Ca [ 4| 20 | 40 | 0,197 [1,04 | 4s* | II | +2 % OcHOBHUH
Sr | 5| 38 | 88 |0,215|0,99| 5s* | II | +2 5 OcHOBHUH
Ba | 6 | 56 | 137 | 0,221 | 0,97 | 6s* | II | +2 | g OcHOBHUH
Ra | 7 | 88 | 226 0,235 |0,97| 7s? | II |+2|F OcHOBHUMI

ITopiBHAHO 3 JYKHUMU eJeMeHTaMi KOMXHOTO IIepiofy B HUX OijabIie
€JIeKTPOHiB, OiIbIIMI 3apAn saapa i, AK HaCHiLOK, MEHIIHIH pagiyc arTo-
Ma, IO IIOCUJIIOE IIPUTATAHHS BaJEHTHUX eJIeKTPOHiB mo aapa. Tomy Bci
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enemenTu ITA rpynu 3a MeTaJivyHUMU BJIACTUBOCTAMU IIOCTYNIAIOTHCA JIYIK-
HUM eJIeMeHTaM.

Binpisasiorsesa aromu enemenTiB [IA rpynu misk co60r0 aTOMHUM pagiycoMm,
axkuil y pani Be — Ra 3akoHOMipHO 30iIbITYEeThHCSI, 3yMOBJIIOIOYY BiIIOBigHE
3MEeHIIIEHHA eJIeKTPOHETaTUBHOCTI Ta ITOCWMJIEHHA MeTaAJTiYHIX BJIACTHUBOCTEMH.

Bigmaroum gBa eIeKTPOHU, aTOMU JIY;KHO3eMeJIbHUX egemMeHTiB Ca, Sr i
Ba nepeTBoprooThHCA Ha ABO3apAAHI IOHU:

E-2¢— E?*

¥ ix cmonykax (OKcuaax, TifpoKCcuaax, CoJIAX) IepeBarkac 3e0iaIbIIoro
vonHN 38 A30K. Ha BimMiny Big Hux Bepuiiii yrBopioe B OCHOBHOMY CIIO-
JYKHU 3 KOBAJIEHTHUM 3B’A3KOM, a Maruiii — 3 HOHHUM Ta KOBAJEHTHUM
3B’a3kaMu. CTyIIiHb OKHMCHEHHS XiMiUHUX eJIeMeHTiB IIiei rpynu y CIIOJy-
Kax mopiBHioe +2, BajgeHTHicTs II.

XimiuHa aKTUBHICTE i MeTaIiuHi BJaCTUBOCTI IPOCTUX PEUOBUH eJIeMeH-
tiB ITA rpynu spocraioTs Bifg Bepuiiio 7o Bapito. Tak camo 3pocTaioTs e1ek-
TPOJITUUHA CUJIa i POBUMHHICTE Y BOJ1 iX 0cHOB. T0K IIPOCTi PEUOBUHU JIY K-
HO3eMeJIbHUX eJIEMEHTiB € TUIIOBUMHU MeTaJlaMl, XapaKkTep BJIACTUBOCTEN
iX OKCHUIiB i TiIPOKCUIIB — OCHOBHUI, MAPOKCUIN POSUNHAIOTHLCSI Y BOAL 1€
ayramu. 3 I'igporenom yreoprooTh rinpuau MeH,, Tak camo iionHOI Oynosu.

Marnii Texx TumoBuii MeTad, ajue ioro okcun MgO i rinpoxcux Mg(OH),
MaJIOPO3UMHHI y BOAi, TiTPOKCHU] € OCHOBOIO, aJjie 10 JYTiB He HAJIEKUTh.

Bepuiii 3a cBoiMU BIacTUBOCTAMY MOAIOHMI 10 AJTIOMiHiI0: TOTO OKCI
irigzpoKkcu He POSUYMHAIOTHCS Y BOJIi, 32 BJIACTUBOCTAMY € aM(pOTEPHUMU.

Ilommupenicts y npupomi. Ximiuni exementu ITA rpynu uepes cBOIO ak-
TUBHICTbB, K i JIV:KHI eJleMeHTH, Y IPUPOIi iCHYIOTh V CKJIaai crmoayk. Haiti-
O0inbin posmoBciom:kenuMu € Kanbiliti i Marwuiti. Bepuaiii, Ctponi1riii i Ba-
pifi Hame:xKaTh 40 pigkicuux ximiunux ememenTtis. Ha maa. 108 300pakeHo
npupoAHi crosyku eemenTis ITA rpynu: Bepuniro — isympyn Al O, - 6SiO,
(3 momimkamu Cr,0,); Maruito — maruesur MgCO,; Kanbiito — anrigpur
CaSO,; Crponnito — crpornianit SrCO,; Bapito — 6aput BaSO,.

Biogoriuna poas ximiunux exremenTis ITA rpynu pisaomaniTHa i 6araTo-
dyurmionanbua. Tak, Mazriil € cKJIag0BOIO XJ0po(dhiny pocanH, 6e3 AKOTO
HeMOKJINBUI (poTocuHTed. BiH BrimBae Ha 3aCBOEHHA pocauHamMu Pocho-
Py, OiBUIIIEHHA BMIiCTy IIYKPY B I[YKPOBUX OYPAKAX, KPOXMAaJIIO B KAPTOII-
gi. Opramism goguau Macooo 70 Kr mictuth 06ausbko 60 r Marmiro, mpu
mpomy 50 % #0T0 KOHIIEHTPYETHCS B cKeJieri. Pazom iz @ocdopom i Kari-
eMm Maruii BoyuBae Ha 3acBoeHHA Kainbirito. Hecraua B opranismi jgogmnuan
Marsiio Tpu3BOAUTE M0 IMOPYIIEHb ¥ POOOTi cepiid, MiABUINYE CXUIbHICTD
o iadapxrTy. [lo opranismy JIIOAWHY HAAXOIUTH PA30M 3 IUTHOIO BOJOIO Ta
Xap4YoOBUMU MPOAYKTAMU, Cepes SKUX HaiOiabin 6araTi ma Maruiii — xap-
TOILJISA, IOMiZIOpH, KAIlyCcTa, IIePCUKM, AOPUKOCH.

Kanvyiil y :XKuBili Ipupodi 3-IIOMiK MeTaJIiUHIX eJIeMEeHTIiB € TOJOBHUM
b6ioenemenTom. Oprauism goguau Macoio 70 Kr mictuts 1,7 Kr Kanbirito.
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4 5

Man. 108. MpupogaHi cnonykn enemeHTis IIA rpynu.
Be: 1 — isympygn; Mg: 2 — marHe3uT; Ca: 3 — aHrigpuT; Sr: 4 — cTpoHLUiaHiT; Ba: 5 — 6aput

Ile 6ymiBenbHUMIT MaTepiaa KicTKOBOI TKaHUHU, 3a OT0 yyacTIo BimbyBa-
€ThCs TIePeTBOPEeHHA XiMiuHOI eHeprii B M’sA3ax, BiH 3a0e3neuye 34aTHICTH
KpoBi scigatucs. Hecraua KabItito Ipu3BOAUTE 10 PO3M’ AKIIEHHA KicTOK i
po3BUTKY paxity. ITorpebda opraunismy soguuu B KaibIlito 3a0BOJIbHSIETD-
cA B OCHOBHOMY 3a PaXyHOK MOJIOUHUX ITPOAYKTIB.

Cmponuyiii ax anajgor Kanbiliro 3maTHuii 6paT aKTUBHY y4acTh B 00-
MiHi peuoBUH i BigKJIagaTucA B KicTKOBill TKaHUHI, 3aminyoun Kanbiriii.
ITe moske maTu HebesmeuHi Hacaigku. Piu y Tomy, 1110 BHACTiOK ANePHUX
peakIiiii, HaIpuKJaaL i uac BUIPOOYBaHHA AePHOI 30p0i, YTBOPIOIOTHC
mouag 200 pagioaKTHBHHUX i30TOIiB pisHMX XiMiuHUX ejleMeHTiB. Biib-
ITiCTh 3 HUX € KOPOTKOKUByunMu. A izoron Crpouiiii-90 mae mepios Ha-
miBposnany 27,7 poKy. 3a 1eii uac MosKe Bif0yTuca HaKOIMIUYeHH 3HaYHOL
MOT0 KiJBKOCTI B KiCTKOBUX TKAHWMHAX JIIOAWHU, Yepes IM0 OpraHisMm 3a-
3Ha€ TOBTOTPUBAJIOTO PaJioaKTUBHOTO OIPOMiHIOBAHHSA i MOYKJIUBUI PO3-
BUTOK PAaKOBUX MYyXJINH, PYHHYBaHHSA KPOBOTBOPHUX opraHiB. Crabinbui
isoronu CTpPOHITiIO ITOCTiHIHO MiCTATHLCA B JKUBUX OpraHisMax, He 3aBaalio-
Yy IM ITKOJU.

Bepu.niii 6e3meunnii Ay1s poCanH, aje OTPYHHMI 1Jd TBapuH. Mloro Hako-
MUYEeHHA IPU3BOAUTEL A0 PO3M’AKIIEHHS KiCTKOBOI TKaHuHU (OepuiieBuii
paxir).

PosumnHi y Boxi cnosyku Bapiro € CUJIBHUMU OTPyTaMu, AKi, IoTpa-
IJISIOYY B OPraHisM JIOAUHU, YParKaloTh MiOKap cepIid, HEPBOBY CUCTEMY,
KPOBOHOCHI CyIMHU, KiICTKOBY TKAHUHY .
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' KopoTko mpo rorosune

® o exemenTiB IIA rpynu mepiognuyHoi cucTeMu HajdeXaTh Bepuriit

Be, Maruiit Mg, Kaasmii Ca, CrpoHuIiiii Sr, Bapiit Ba i pagioakTuBHuMit
enemeHT Paniii Ra. Cepen aux Kaavuyiii, Cmporuiit, Bapiit i Padiit Ta
iX IIPOCTi PEUOBMHU HA3BMBAIOTHCA JYHHO3eMeAbHUMU. EaeKTpoHHA
OymoBa aToMiB ycix eqeMenTiB ITA rpymnu ogHaxkoBa: Ha 30BHIIITHBOMY
€HepreTHYHOMY PiBHI MiCTATHCSA ABa BaJeHTHI eJIeKTPOHHU, IO BiAIIo-
Bimae emeKTpoHHIN KoHMIirypaii ns?. Vi eleMeHTr € MeTaTiYHIMMA.
XapaKTep BJIACTUBOCTEM OKCUIIB i TrizpoxkcumiB MazHito Ta JIy:KHO3e-
MeJbHUX €JeMEeHTiB — OCHOBHUM, ajie TiAPOKCUIN JIYIKHO3eMeJIbHUX
€JIEMEeHTiB PO3UMHSAIOTHCS ¥ BOJI 1 € iyraMu, MarHiil TiIpOKCH I HEPO3-
YMHHUHN ¥ BOJ1 ¥ 0 JIYTiB He HAaJIEeKUTh. Bepu.iil yTBOpioe aMpoTepHi
OKCH/[ i TiZpPOKCHU/I.

Marguint i Kanbpiliii € ofHEMK 3 HAWBAMKINBIININX 1 HANIOIIMPEHi-
X eJIeMeHTiB. BoHU TpamiasaioThbCcA y OPUPOAL JIUINIE B CIOJYKaX,
MaIOTh BeJIMKe 3HAUEHHA JJId sKMBUX opranismiB. Bepuuiit i Bapiit e
MalOTh BEJINKOTO PO3IIOBCIOIMKEHHS B sKUBill IPUPOIi.

¢) KourpoasHi 3aBnanns

® 1. XimiuHi cHUMBOJIH JIyKHO3eMeJIbHUX €JIeMEHTIiB — Iie

A Mg; B Ba; B Ca; T Be; I Sr.

2. 3’acyiite, no Harpito un Kauxiro (3a BiacTuBocTAMI) GibIlle HAOIMKEHUH
Kanbiii. [loBeniTh CBOIO AYMKY.

3. INloscuiTs, uomy
a) Bepuiit i Maruii He HaJIeXKaTh 10 JIY:KHO3eMeJIbHUX €JIEMEeHTiB;
0) BJIaCTUBOCTI JIY:KHUX i JIY:KHO3eMeJbHUX eJIeMEeHTiB mo/Ii0Hi.

4. YcTaHOBITH BiANOBiAHICTL MijK TpHUBiadIbHMMM HasBaMHu i (QopmyJiamMu

PEYOBUH.
Haseu Dopmyau

A Amrigpur 1 Ca,(PO)),

B Hosomit 2 CaCoO,

B Kpeiiga 3 CaSO,

I' ®ochopur 4 CaCO, - MgCO,

5. YcTaHOBITH MOCIiOBHICTE
1) mocsabIeHHA MeTaJIiYHUX BJIACTUBOCTEN €JIeMEeHTiB
A Sr; B Be; B Mg; T Ba; I Ca;

2) mocujeHHs OCHOBHUX BJIACTUBOCTEH IiIPOKCUIIB
A Mg(OH),; B Ba(OH),; B Ca(OH),; I' Sr(OH),.

6. BusHaure MOJIEKYJIAPHY (POPMYJIY CIIOJIYKH, 110 BXOAUTH O CKJIAy CKeJeTa
HaAWMIPOCTIIINX MOPCHKUX OPTaHi3dMiB aKaHTapii, AKIO MACOBi YacTKU eJjie-
MeHTiB y Hili ctaHOBAATH: CTpoHItito — 47,83 % ; Cyasdypy — 17,39 %;
Oxcureny — 34,78 %.

7. MacoBa yacTKa KicToK Joguuu ctanoBuTh 20 % sarajbHOI Macu opraHismy.
MacoBa yacTka KaJbIliit pochaTy y ckiaani Kicrok mopiBuioe 20 % ix macu.
O6uwuciiTh Macu KaJbiliii ocary i Kambitio y Bammomy oprasismi.
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8. fAx Bimomo, moTpedy opraHiamy B KaibIlito MOKHA 3aJ0BOJLHUTH MOJIOKOM,
macoBa yactka Kamabiiro B sxomy mopisuioe 0,14 % . O0uncaiTh Macy MoOJIO-
Ka, SKe HeoOXiJHe B pallioHi JIOAWHU, 11100 3aJ0BOJILHUTH T000BY IOTPEeOy B
Kaunsb1riro, gsxka cramoButs 1,5 1.

§ 66. Marnin i Kanbuin

YceBimomaeHHA 3MicTy IIbOTo ITaparpada gae 3Mory:
xapaxmepuidysamu ¢isuyHi Ta XimMiuHi BiacTUBOCTi, criocobu ToOyBaH-
Hs, 3aCTOCYBaHHA MArHi0 i KaJIbILil0;
ckaadamu PiBHAHHS, CXeMU €JIeKTPOHHOTO OaslaHcy BimmoBigumx ximiu-
HUX PeaxIii.

®iznuni Baacrusocti. Maruiit i Kaapiiit — cpibascro-6iai, maactmry-
Hi meranu (maa. 109), mopiBHAHO 3 JYKHUMHU MeTajJlaMi MalOThb OLJIBIITY
TBEPIiCTh, TYCTUHY, 3HAUHO BUII[i TeMIIEpPaTypH IJIaBJIeHHA i KuninHa. 11i
BiIMiHU IIOSICHIOIOTBCS THM, III0 B IX KPpUCTAJIIYHIN I'PATIli HAa OOUH ABOX3a-
PASHUN IIO3UTUBHUN MOH METAJIUHOIO eJieMeHTa IIPUIIaJaioTh ABa BiIbHUX
€JIEKTPOHU, i IPUTATAHHA MiK HIMU CUJIbHIIIE, Hi)K ¥ JYKHUX MeTaJjax.

JJoO0yBaHHA IIUX MeTaJIiB, AK i JYyKHUX, 34iICHIOIOTH IIePEeBaKHO eJIeK-
TPOJIi30M PO3ILIaBiB ix coJleit:

eJI. CTPyM eJI. CTPYM

CaCl, = Ca+Cl,t; MgCl, = Mg+ Cl

Marui Tak0:x J0OYyBaOThL KapOoTepMiuYHNM, KaJbIifl — aJoMOTepMiu-
HUM METOJaMMU:

MgO + C = Mg + CO; 3Ca0 + 2Al = 3Ca + ALO,

XimiuHi BIaCTUBOCTI Martio i Kaabl[ito 3yMOBJIEH] €JIEKTPOHHOIO Oy 10-
Boro ix aromis. Ilig wac peakiiii ix aTomMu JIerKo BigmaioTh ABa BAJEHTHUX
€JIEKTPOHMU i ITIepeTBOPIOIOTHCA HA ITOSUTUBHO 3apsAKeHi HOHM:

0 2+

E-2e=E

Man. 109. MarHin (a), KanbLii (6)
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a 6 8 2

Man. 110. TopiHHA: @ — KanbLito Y KICHi; 6 — MarHito y KUCHi; 8 — MarHito y Bofj;
2 — MarHito y nogi

Ot:xe, MOAIOHO MO JYKHUX MeTaJIiB MarHiil i KaabIliii € CUJIbHUMMU Bif-
HOBHMKaAMM 1 BCTYHAalOTh y peaxIiii 3 HemMeTaJaMu, BOAOI0, KIMCJIOTaMU,
OKCUJaMMU MEHIII aKTUBHUX METAJIIYHUX eJIEeMEeHTiB, CONAMU, aje iX Ximiu-
Ha aKTUBHICTE € [eIl0 HMXKUOI0, HidK y JYKHUX MeTaldiB. Kaabilifi 6iabIn
XiMiUHO aKTUBHUY ITOPiBHAHO 3 MarHieM.

B3aemoldisa 3 HememaJsamu. 3a 3BUYaNHNX YMOB MarHiii i KaapIliit pea-
I'yIOTh 3 KCHEM 3 YTBOPEHHAM OKCHU/IiB:

2Mg + O, = 2MgO; 2Ca + O, = 2Ca0

Y:Ke Ha MOBITPi MOBEPXHSA MarHilo MOKPUBAETHCA 3aXMCHOK OKCUIHOIO
miriBkoo. Kanwiifi B3aeMomie 3 KMCHEM AaKTHUBHIiIe, HiXK Mardiii, Tomy
¥oro, gK i Iy:KHI MeTaau, 30epiraioTh mig mapom racy abo B 3amasHIX aM-
nyjaax. 3a HarpiBamHs Ha IMOBITPi MarHii i KaJbIlifi eHepriiino 3ropAmTh
y kucHi (man. 110, a, 6). Peakiisa ropiausa Martiro cynpoBOI:KYETbCSA CJIi-
OYYUM IIOJYM AM 1 BUAIJIEHHAM BeJUKOI KiIbKoCTi TemmoTu. IKIMO cTpiu-
Ky Mar"iio DiJIIaJuTh A OIYCTUTU B CKJISHKY 3 BOJIOI0, TO TOPiHHSA MeTaJy
npogoB:KyBaTuMeTbesa (Mas. 110, 8). Maruiit roputs i B atmocgepi Byre-
Kucjoro rasy (guB. MmaJ. 79). 3gaTHicTh MarHiio ropitu AK y BOAi, Tak i B
aTmMoc(epi ByIJIEKUCIOTO0 a3y CyTTEBO YCKJIAAHIOE TaCiHHA IIOMKEXK, ITiJ yac
AKUX TOPATH KOHCTPYKILiI 3 Maruiro abo oro cujaaBiB.

Marwuit npu HarpiBaHHi, a KaJbIlill 3a 3BUYafHNX YMOB pearymTh 3 ra-
goreHamu (maja. 110, 2), mpu HarpiBamHi — 3 cipKoio, a30TOM, BYTJIEIIEM,
YTBOPIOIOYM BiAIOBimHO rajoreninau, cyabpdinu, miTpugu, Kapoimgm:

Mg +1,=Mgl,; Ca+Cl,=CaCl,
Mg+ S=MgS;  3Ca+N,=CaN,
2Mg+C=Mg,C;  Ca+2C=CaC,

Kasnb1iii 3a HarpiBanHs JIETKO pearye 3 BOOJHEM 3 YTBOPEHHAM TiIpUIy:

t
Ca + H,= CaH2
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B3aemodis 3 6000r0. Maruiii cTifiKuii IpoTH Ail X0J04HOI BOAM, ajie eHep-
rifimo BzaeMofie 3 KumaAa4uoo0. Kaabiliii eHepriiino pearye 3 BOZ0OIO IOMi0HO
IO JIY:KHUX MeTaJiB.

Hocaig 1. Baaemonisa maruiio 3 BOIoIO.

Y npobipKy 3 BOLOIO IIOMiCTHMO IIOPOIIIOK MAarHilo — peakilisa He Big0y-
BaeTbcsA. Harpiemo npobipky — mOMiTHMO BUAiJIeHHSA BOIHIO I YTBOPEHHS
KaJIaMyTHOTO PO3UUHY — Ile MaJOPO3UUHHUMN ¥ BOJIi MarHiii rifpokcum:

Mg + 2H,0 = Mg(OH), + H,?

Hocaix 2. Bsaemoaisa KaabIlito 3 BOAOIO.

Y npobipKy 3 BOAOIO MOMiCcTMO MaJIeHbKUH KYyCOUOK KaJbIlifo. Ciocre-
piraemo OypxauBuii mepebir peaxirii, BHACTIJOK AKOI BUMIJIAETHCA BOJEHb.
Boga crae xamaMyTHOIO uepes3 YTBOPEHHSA MAJIOPO3UNHHOTO, aje 6iJbII pos-
YMHHOTO, HijK MarHil rifpokcus, KaJbI[iid TiIPOKCUAY:

Ca +2H,0 = Ca(OH), + H,?

Bzaemoldia 3 kucniomamu. Ilix yac peakiiii mux mMerasiB 3 XJOPUIHOIO
i posbaBieHOIO Cyab(PaTHOIO KHUCJIOTAMU YTBOPIOIOTHCA BigmoBimHI cosi Ta
BUI1JISIETHCS BOEHbD:

Ca + 2HCI = CaCl, + H,1; Mg + H,SO, = MgSO, + H,}

VY peakIiisax 3 po30aBIeHOI0 HITPATHOIO KIMCJIOTOIO Cepes IPOAYKTiB Bif-
HOBJIEHHA HITPaTHOI KMCJIOTHU IIepeBakae aMOHil HiTpar:

4Mg + 10HNO, (pos6.) = 4Mg(NO,), + NH NO, + 3H,0,
a 3 KOHIIEHTPOBAHN MU HiTPATHOIO Ta CYJIb(aTHOIO KMCIOTAMU BUAIIAIOTHCS
BimmoBimgHOo Oypuii ras HiTporeH(IV) okcun i cipKkoBoieHb:
Mg + 4HNO, (kou1.) = Mg(NO,), + 2NO,T + 2H,0
4Mg + 5H,SO, (xonm.) = 4MgSO, + H,ST + 4H,0

= CKJIaJiTh CXeMU eJeKTPOHHOTO DaJIaHCy IUX PeaKI[ii.

B3aemoldia 3 okcudamu memanivnux enemenmis. IlogioHo 70 TY:KHUX
MeTaJiB MarHil i KaabIlifl 34aTHI BiAHOBIOBATH PiAKicHI MeTaan — Hio0i,
TaHTaJ, MOJIibIeH, Bob(dpaM, TUTAH Ta iH. — 3 iX oKcunaiB. Hampukaan:

2Mg + TiO, = 2MgO + Ti; 5Ca + V,0, = 5Ca0 + 2V

Taki cmocodu foOyBaHHS MeTAaJIiB 3a aHAJIOTIEIO 3 ATIOMOTEPMi€i0 Ha3MBa-
IOThb MA2ZHIEMEPMIEIO TA KAJLbULEMEPMIETO.

3acrocyBauHa. Maruiii Mmae 3HaUHO IIHPIINE 3aCTOCYBAHHSA, HijK Kalb-
niri. Ha #ioro ocHOBi BUIOTOBJISIOTE JIeTKi ¥ MIiIHi cjiaBu AJd KOCMIUHOI,
aBiaIifiHOI, aBTOMOOIIHLHOI TEXHIKHY i TOBapiB IMTMPOKOTO B:KUTKY. Maruiesi
CILIaBUW y D pasiB Jermri 3a cojiaBW Ha OCHOBi 3asiza, B 1,5 pasa Jjerrmri 3a
aJIIOMiHi€eBi, cTifiKi 10 BiOpaIliiHOTO BIJIUBY, MAalOTh BUCOKY MiITHiCTB.

Marwuiit 3aCTOCOBYETBCA IJIsI IIPOTEKTOPHOTO 3aXUCTy CYAEH, MiCbKHX
MeperK BOJOIIoCTauaHHsA, HadgTo- Ta ra3orouiB. Ijgd mboro mMar"ieBuii mpo-
TeKkTop (Masi. 111) 3’eAHyIOTH IIPOBIAHMKOM 3 OCHOBHOIO METaJIiUHOI0 KOH-
CTPYKIIi€0, B PE3YJIbTATi yTBOPIOETHCA IiraHTCHKUI raJbBaAHIUHUN €JIEMEHT.
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Marniii Ak akTUBHUU MeTas PYyHHY-
€ThCs, a MeTaJl OCHOBHOI KOHCTPYK-
ii sbepiraernes.
Marniii TpuBasuii yac BUKOPU-
CTOBYBABCS B MiPOTEXHIIll IJId CBAT-
KOBUX (heepBepKiB, MmisHimIe — dAK
JIPKepeJsio OCBiTJeHHA IIpu (poTorpa-
¢dyBaHHi, B OCBiTJII0OBaJIbHUX PaKeTax
1 3amarroBaJIbHUX CHapAIax.
Meramiuauii Kaablliii HalbigIbIIIe
3aCTOCOBYEThCA B MeTasJoTepmii, 30- Man. 111. MarHiesuin npoTeKkTop
KpeMa y BUPOOHUIITBI ypaHY i Topiro,
CILJIaBiB JIJIA BUTOTOBJIEHHA TiAIIAITHUKIB AJId 3aJIiIBHUYHOTO TPAHCIIOPTY.

' KopoTKo mpo rosiosne

® MaczHiil i Kanvyill — MeTanu 3 MOAIOHUMHY 0 JYKHUX MeTaIiB (i-

BUYHUMH Ta XiMiYHUMU BJIACTUBOCTAMU. BiIbIl HAOJIMIKEHUM 0 JIY K-
HUX METAJiB € KaJbIlii. Mar"iii He HaJeXKUTb A0 JY KHO3eMeJIbHUX
MeTasiB, a #oro rizpokcuy Mg(OH), ne BBaskaeTbca ayrom. XimiuHo
AKTHUBHIi: BBAEMOIiIOThH 3 HEMeTaJlaMI, BOA0I0, KMCIOTaMM, BiJHOBJIIO-
IOTh MaJIOAKTUBHI MeTaJ’ 3 OKCUIIiB.

HobyBaioTh MarHiii i KaJbIliii eJeKTPOJIi30oM PO3ILIaBiB COJIE.
IITuporomy 3acToCyBaHHIO MarHiio CIIpuse Horo 3gaTHICTh YTBOPIOBA-
TH JIeTKi Ta MIiITHI cIyiaBU MJId aBiamiiHOI, KOCMi4HOI I aBTOMOOiIb-
HOI TexHiKM, 3amofiraTm Kopoaii MeTaIiuHMX KOHCTPYKI[iH, JaBaTH
sSICKpaBe CBiTiHHA ITi yac ropinua (HampukJaamn, y miporexHiiri). Kaab-
Iili 3aCTOCOBYETHCA B METAJIOTEPMii.

¢) KouTposni saBnanus

® 1. IodcHiTs, YoMy
a) TeMIlepaTypa ILJIaBJeHHSA i TyCTHMHA MarHiio Ta KaJbI[il0 BUIIi, HijK Y JIYK-
HUX METaJIiB;
0) xiMmiuHi BJIacCTHBOCTI JIY;KHUX 1 JIY:KHO3eMeJbHUX MeTaJIiB ITOMi0Hi;
B) HA MOBiTpi MarHii i KaJabIlil BTpavyaioTh MeTAJTiUHUN OJINCK;
r) 3a00POHEHO TACUTHY KAaJBIIiH Hij] Yac MOMKeKi BOJIOI0, MArHi€eBi KOHCTPYK-
il — BOMOIO i BYIJIeKUCJIOTHIMHY BOTHETACHUKAMMU.

2. Tlixg miero HAaBKOJHUIITHBOI'O CEPEIOBUINA MeTaJiuHUI KaJbIiifl IIepeTBOPIO-
€ThCs Ha KaJblliit Kapbouat. CKJIaiTh PiBHAHHSA BiATIOBIAHUX peaKIliii.

3. ObumciiTh Macy KaJbIlii Kapbigy, AKuWit Mo)KHaA mo0yTu 3 cymimri 16,0 r
KaJbIlito i 4,8 r ByrJerio.
4. O6unciiTh MAacoBi YaCTKY KaJbI[il0 Ta Marxitoo B CILIaBi, AKIIO IPU PO3YU-

HeHHi Iioro 3paska Macomo 8,8 Ty X0JI0MHi# Boi BUAIIUBCA BOJeHDb 06’ €MOM
2,24 1 (m.y.).
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5. CrkuamiTs TepMoximiuHe piBHSHHS peakIlii MarHiio 3 KMCHEM, SKIIO IIPHU 3T0-
paHHi MarHito macoo 10 r Buginuioca 255 kll»x eneprii.

6*. O6unciiTs 00’em rasy (H.y.), 1110 BUAIJIATHCA IPU B3aEMO/II1 3 BOZOIO 3pasKa
KaJbIlifo Macoo 6,3 r, MacoBa YacTKa JOMIIIIOK B AKOMY 5 % , AKIIO BUXiJ
IIPOAYKTiB peakii cranoBuTb 80 % .

7*. Ina posuunHeHHs 1,26 r cmiaBy Mardiio 3 aTOMiHiEM BUKOPUCTAIN PO3UNH
cyabdaruoi KucaoTu 06’emom 35,0 M1 i3 MacoBoro yacTKom KucaoTu 19,6 %
(ryctuHa posuuny 1,14 r/mu). Hagauimok KKUCJIOTH ITpopearyBaB 3 PO3UM-
HOM KaJil rigporenkapbouaTty o0’emom 28,6 MJ i MOJISAPHOIO KOHIIEHTpA-
miero 1,4 moub/a. O0UKCIiTH MACOBi YaCTKU METAJIIB y CILIaBi Ta 06’eM rasy
(H.y.), 1110 BUAIJIUBCA IIPU PO3UMHEHHI CIJIaBY B KUCJIOTi.

§ 67. Cnonyku MarHito i Kanbuito

YceBimomaeHHA 3MicTy IIbOTo ITaparpada gae 3Mory:
xapaxkmepus3yeéamu BJIACTHUBOCTI OKCHUJAiB, OCHOB Ta coJiedi Marwiro i
Kasnsbiiro;
ckaadamu PiBHAHHA BiATTOBIAHUX XiMiUHUX peakIriii;
00T pyHmMo8y6amu 3aCTOCYBaHHSA CIOJIYK IX BJIACTUBOCTAMU;
susnavamu tiouu Kanbitito 3a 3a6apBIeHHAM IOJYM .

Marui#i i Kaapmiii — metasriuHi eleMeHTH, TOMY IO iX TOJIOBHUX CIIOJIYK
HaJIeKaTh OCHOBHI OKCUIM, TiTPOKCUIM TA COJIi.

Oxcugu. Kanbiiii oxcupg Ha3sUBAETBCA HezaUleHUM B8ANHOM, MarHii
OKcujg — 0iJsl0l0 mazHe3iew. ¥ BysJjlax KPUCTANIIUYHUX I'DATOK, IIepeBayKHO
MOHHOTO THUITY, HA BiAMiHY BiJf OKCHIiB JIY:KHUX €JIEMEHTiB MiCTATHCA IBO-
sapazgui ouu E2" i O, cuia B3aemMomil Misk AKuMu OijIbIia, HidK MiK HoHa-
MU B Kpuctajgax okcunis Harpito i Kasito, Tomy iX kpucranu Mimuinri, Hix
KPHUCTAJIXU OKCUIIB JIYKHUX €JIeMeHTiB.

Di3uuni enacmu-
eocmi. Ile 6imi TBepxai
KPUCTAJNiuHI pPEeYOBUHU
(man. 112). 3BaBparu
Oinpmrizi mMmimmocTi iX
KPUCTANIYHUX TI'PaATOK
MOpPiBHAHO 3 OKcCHUiAa-

MU JYKHUX eJIeMeHTiB

BOHM MAaIOTh BHUIIL TEeM- a 6
mepaTypy IJIaBIE€HHA 1 Man. 112. Okenan: a — Kanbuito; 6 — MarHito
OiIBIITy TYCTUHY.

Hobyeannsa oxcunis Marniro i Kanpniro B 1abopaTopii Ta mpoMucIoBO-
CTi IIPOBOAATEH BUIIAJTIOBAHHAM KapOOHATIB:

MgCO, = MgO + CO, 1
CaCO, = Ca0 + CO, 1
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Ximiuni BractuBocTi okcuaiB Maruito Ta Kanbiito s3ymoBieni ix mpu-
HaJIE}KHICTIO 40 KJIacy OCHOBHUX OKCHIiB: BOHU B3aEMOIIIOTH 3 KHUCJIOTaMU,
KHCJIIOTHIMH I aM(OTEPHUMU OKCHUAAMU Ta aM(OTEePHUMHU TiIPOKCULAMMU.

= CKJaIiTh PiBHAHHSA BiAIIOBiAHUX peaKIliii.

Marwuiii okcup y peakiiii 3 Bojioro MmayioakTuBHME. I1i yac peakirii KarbItii
OKCHY 3 BOJIOIO BUIJIAETHCA BeJIUKA KiabKicTh TemioTu. 114 peakiria HasuBa-
€ThCS 2AULCHHAM BaIHA, & JOOYTUN KAJBIIiN I IPOKCUL — 2aULeHUM BANHOM:

CaO + H,0 = Ca(OH),

NABOPATOPHUM JOCHIA
B3AEMOJIA KAJIBIIII OKCHIY 3 BOJOIO

IToMicTUTh y ITOPIIEJISHOBY YAIIKY ITiATOTOBJIEHI 3a31aJIeTiab MposKa-
PIOBaHHAM KpeHau I'PYAOUYKM HETallleHOro BallHa. 3a JOIOMOTH IIiIeTKHU
momaiiTe Kibka Kpameab Bogu. CmocTepiraiiTe OypxauBuii mepeobir peax-
I1ii, IIT0 CYIIPOBOJSKYETHCA IIUITIHHAM i CUJIBHUM PO3irpiBanHAM cyMimri.
I'pymouku pos3cHMIalThCAd Ha MOPOIIOK KaJbIliii rigpoxkcuny. Bigoysca
IIpoIlec TallleHHs BalHa.

3acmocysanna. Oxcugu Maruiro i Kanbiiro 3acTocoByoTs ¥ BUPOOHU-
ITBI OymiBeabHUX MaTepiaiiB. 3aBasku gobaBxkam Mmaruesdii MgO mo 1e-
MEHTY HifBUIYeTbCA HOTo B’ syKyda 3JaTHiCThb. [Ipu TBepAHeHHI TaKkoTo
IIeMEeHTY YTBOPIOETHCSI MOHOJITHA Maca. 3 Hel BUTOTOBJIAIOTEH 30ipHi 3aui-
300eTOHHI Ta 0eTOHHI KOHCTPYKI[I — IIEePeKpPUTTs, CXOOM, PisHOMAaHITHI
apxiTeKTypHO-AeKopaTuBHi gerai (maa. 113).
Tinpoxenmu Marniro Mg(OH), ta Kanbuito Ca(OH), € TumosuMu ocHoBamu,
3 HUX KaJbIIil TiIPOKCU HAJIEKUTS 10 JyTiB. Lle 6isi, TBepai, KpucTasmiuui pe-
yoBuHu (Maj. 114, a, 6). MarHii rizpokcus — HePO3UMHHUN Y XOJIOAHIN BOi,
KaJIbIiA TiOPOKCHUI — MAaJo-
posumaHUI. [Ipo3opuii po3unH
KaJIbIiA TiAPOKCHUIY Ha3WBa-
IOTh BANHAHOW 800010, a BOTHY
CYCIIEHBiIO CIIOJIYKU — BANHSI-
Hum mosokom (mai. 114, 8).
Jiia maruiii i KaabIiin rifg-
POKCHIIB XapaKTepHi TUIOBI
peakIiii KJacy OCHOB: BOHU
B3a€MOJIIOTH 3 KHCJIOTHUMU
1 aM(pOTEePpHUMU OKCUIAMU,
amM(poTepHIMM TigpoKCcHIA-
M", KUCJIOTaAMU, COJIAMU.

a 6 = HanunriiTe piBHAHHA Bigmo-
Man. 113. BopoHuoBcbKuMiA nanay B Opeci (a), BiIHUX peaKIiili y MOJeKy-
KonoHa «[epaknu» (6) JAPHiY Ta HOHHUX (opMax.
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a 6 8

Man. 114. Kanbuin rigpokcung (a), marsin rigpokcug, (6), BanHAHe MOOKO (8)

IIpu nponyckauui kap6ou(IV) oKcuay Kpish BAaIHAHY BOAY YTBOPIOIOTE-

cdA KapboHaTu i rifporeHkapboHATH, AKi JIETKO B3a€MOIIEPETBOPIOIOTHC:
Ca(OH), + CO, = CaCO,| + H,0; CaCO, + CO, + H,0 = Ca(HCO,),
Ca(HCO,), - CaCO,| +CO,t + H,0

Ha Binminy Big rizpoxkcuniB Harpito i Kamito rigpokcugu Maruiio Ta

Kasbiito poskaamaioThCsa IPU HATPiBaHHi:
Mg(OH), = MgO + H,0; Ca(OH), = CaO + H,0
3acmocysanns. 'allieHe BatHO MIUTPOKO BUKOPUCTOBYETHCA B OyAiBHI-
nTBi. BanmHAHEe MOJIOKO 3aCTOCOBYIOTh Y IIYKPOBiil IIPOMMCJIOBOCTI AJIS OUM-
IeHHA OYyPAKOBOTO COKY BiJl TOMIIIIOK, BUTOTOBJIEHHA CyMilliei 11 60pOoTh-
0u 3 xBopobaMu pocJnH, MOOiTeHHA cTOBOYpPiB AepeB. K i rarene BamHO
MAarHi# TigIpoKCcu] BUKOPUCTOBYIOTE JJISI OUUINEHHS ITYKPY, BiH BXOIUTH 0
CKJIany 3yOHUX IAacT.

Coai Marniro Ta Kaasmiro. Haii6inbilie mpakTruHe 3HAUEHHA MAalOTh
KapOouaTu, cyiabdaru, pocharu. Bu BiKe AisHaaucs mpo ¢ismuHi, ximiuni
BJIACTUBOCTI, CIIOCOOM JOOYBAHHS 3a3HAUEHUX COJIeH IIi yac BUBUEHH Bif-
HOBITHUX KUCJOT. Po3ryigHeMo HaBaKJIWBIIIL 3 HUX.

Kaneriit kap6onat CaCO, — oiHa 3 HAUMIOIIMPEHIMIUX CIOJYK HA 3eM-
Ji. Bam gobpe Bimomi Taki #ioro minepasau, AK Kpeiiga, MapMyp, BalHIK,
3arajibHa HasBa AKUX — KaJabyumu. HaliBaXKauBiIMui 3 HUX — B8ANHSAK.
ITo-mmepirte, Bix € uymoBuM OyniBenbHuUM MaTepiamoMm. IIpuranmaiitTe omech-
Ki xaTakom01, B MUHYJIOMY KaMeHOJIOMHi, B AKX A00OyBaJu Ieii MaTepi-
an nna oymiBEunTBa Micta (Majs. 115, a). Ilo-gpyre, e — cupoBUHA s
BUTOTOBJIEHHS iHINKUX OyIiBeIbHUX MaTepiajiB: 1leMeHTy, TallleHoro i He-
raireHoro BaIlHa, CKJa Ta iH. BanuaHum mebeHeM YKPiIJIOOTL IOJIOTHO
JIOpOoTH, & WOTO IMOPOIITKOM — 3MEHIIYIOTh KHUCJOTHICTH I'PYHTIB (8anny-
6AHHA TPYHMIB).

= JlosicHiTh, HA AKi# BIAaCTUBOCTI KaJbIlili KApOOHATY 3aCHOBAHO BAITHY-
BaHHA I'PYHTIB.
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a 6

Man. 115. OpecbKi kKaTakombu (a), Tagx-Maxan (6)

IIpuponHua kpeiida yTBOpHMJIacA 3 PEIITOK UepelalloK JaBHiX TBapwH.
3 mpukJgazamMu ii 3acToCyBaHHSA BU 3yCTpiuaeTecsd IMOAHS, HAIIPUKJIAL
HIKiIbHA Kpeiiga, 3yoHi mactu. Kpeiiza 3acTocOByeThCS Y BUPOOHUIITBI Ma-
nepy, ryMu, AJA HO0iIKY IPUMIIIleHb.

Mapmyp — 1e mMaTepiaa CKyJbITOPiB. ¥ CBiTi unmMaao TBOPiHb BeJU-
KUX MUTIIiB 3 MapMypy, HaIpukJaaj cnopyakenuii B [unii massoseit Tamgx-
Maxax (man. 115, 6).

Marwuiit kapooraT MgCO, 3aCTOCOBYIOTh Y BUPOOHUIITBI CKJia, IIEMEeHTY,
IerJIu.

Ranpuiit cyasdar CaSO, TpaniseTses y NIPUPOAL y BUTIIALL MiHepaLy
zincy CaSO, - 2H,0. BukopucroByeTbcaA B OyAiBHUIITBI, MeAUIAH] (TinCOBI
OB’ A3KM), AJIs BUTOTOBJEHHSA 3JinKiB. [[J1d I{hOro 3aCTOCOBYIOTH HAIIiB-
Bopuui rinc 2CaSO, - H,0 — azebacmp, ki npu B3aeMoAii 3 BOJO0 yTBO-
proe rimce:

2CaS0, - H,0 + 3H,0 = 2(CaS0, - 2H,0)

Anebactp Timc

Marni#i cynbdar MgSO, BigomMmuil mif Ha3BOI 2ipka, abo aHeaiilcbKa,
cinib. 3aCTOCOBYETHCA B MEMUITMHI AK IIPO-
HocHUui 3aci6. MicTuThcsa B MOPCHKill BOi,
HaJao4u iif TipKoro cMaky.
Rampmiit docar Ca,(PO,), BXomuTs 1m0
CKJIaZy TipCBhKOI mopoau ¢ocgopumy i MiHe-
pany anamumy, € B KicTkax Ta 3ybax TBapuH
i mrommHaM. BUKOPUCTOBYETHCS AK TOOPUBO.
Hna Bussauenna Kausbnitzo BuKoOpu-
CTOBYIOTHL HMOTO BJIACTUBiCcThH 3abapBJrroBa-
TH IOJYM’sI B OPaHKeBO-UEPBOHUI KOJip
(mazn. 116). Cnonyku Margiro moaym’a He  Man. 116. 3a6apeneHHs nonym's
3a6apBJIIOIOTh. noHamu Ca**
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!

KopoTko mpo roxosue

TonoBauMEu cnoayxkamu Maruiro Ta KaabIriro € OCHOBHI OKCHUJIU Ta
rizpokcumau, coui. Maruiit okcung MgO HasuBaeThCA 01010 MAZHe3i€E0,
KauabIiit okcug CaO — Hezawenum sannom. IK OCHOBHI OKCUAY BOHHI
pearyioTh 3 KUCJIOTHUMU OKCUAaAMM, KUCIOTaAMU, aM(POTEPHUMU OKCH-
IaMu i TigpoKCcUIaMu’.

3 BOJOIO0 YaCTKOBO pearye JuIlle KaJbIliil okcug. Ilpu mboMmy yTBO-
PIOETHCA JIYT KaJbIill TiAPOKCUI, AKUUA HA3WBAETHCA 2AULEHUM B8ATN-
Hom. Mar”ii okcuj 3a CTaHZAPTHUX YMOB y BOJi He PO3UMHSIETHCS.
ITposopuii posuun Ca(OH), HasuBaOTh 8anHAHOW0 600010, BOLHY CYyC-
MEeH3ii0 COONYKU — 8ANHAHUM MoJokoMm. IIpu HarpiBaHHI 1e# rigpo-

KCH/J PO3KJIALAETLCI HA OKCHU i BOAY.

Binwsmricts coneit Kambiito Ta Marwmito (kapbomatu, cyabparu,

dochaTu) IOMIUPEH] Y IPUPO/Ii I BUKOPUCTOBYIOTHCA IIOBCIOTHO.

Jas ponutauBux. IcTopia BIAKPUTTA IiMIOIIMX BJIACTUBOCTEH KO-

panoBoi BoaM MIOB’si3aHa 3 BUBUEHHAM JOBTOJITTA HACEJIeHHS SAMOH-
cbKux octpoBiB OkimaBa i Toxynocima. BueHi-reporTosoru momirtu-
JU, 1110 TPUBAJICTE JKUTTA HA IIUX ocTpoBax Ha 10 — 15 pokis Buire,
iX MeIKaHIi PiBHATLCA BiAMiHHUM 3M0pOB’aAM, HisK 3aramom y Smo-
Hii. ITismimie O0yJj0 BCTAHOBJIEHO MPUUYUHY: BUABJIAETHCSA, I[i OCTPOBU
€ KOpPaJIOBUMU aTOJIaMH; BHACJHIiOK (iapTparii xopasamu Boga oTO-
YyHUNX MOPiB HacuuyeThbcsa oHamu KaibIito, SKi € migdomumMu as
JIIOSUHUA.

€) KonTpoxsni saBranus

® 1.

ITosacuiTe, yomy

a) ITi T yac eKCIIepUMEHTY BasKJINBO BUKOPUCTOBYBATH JIUIIIE CBi2KOITPUTOTOB-
JIEHY BaIlHSHY BOIY;

0) IJis rillcoBUX OB’ 30K 3aCTOCOBYIOTH ajedacTp, a He TiIc.

BignmoBizi o0r'pyHTY#HTE PIBHAHHAMU PeaKIliii.

. CriazmiTes popmysiu cepeqHix i Kucaux KapboHaTiB, opTodocdaTiB Ta Cyab-

darie KaasbIrito i Maruiro i HasBiTb iX.

. Hamummites piBHSHHA peakIliii, II[0 BiAIOBiZaOT, TaKHM CcXeMaM

IIepeTBOPEHHA:
a) Ca— CaO — Ca(OH)z - Ca(N03)2 —>Ca3(PO4)2

Ca(OH), — CaCO; — CaO — CaCl, — Ca
6) Mg —» MgO —-MgS0O,4 — Mg(NO3); — MgO — MgCO3; — MgCl, — Mg
MgCl, —> Mg(OH),
ITapu #10HiB, AKi He MOXKYTb OJHOUYACHO MiCTUTHUCA Y BOOHOMY PO3UYMHIi, — II€

A Ca**iCOZ; B Mg*'iS0Z;
B Ca*'i HCO,; I' Ba*"iSO?7.
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5. CxuanmitTes ximiuHi piBHSAHHS peaKIliil A5 KOXKHOTO HOHHOTO PiBHAHHS:

a) MgCO, + 2H" = Mg*" + CO,1;
6) SMg** + 2P0} = Mg,(PO,),;
B) CaO + ? — Ca*" + H,0;

r) Ca** + COZ” = CaCO,.

6. Ha mobGyBaHHA KaJIbIifl OKCUIY 3 KaJbIliii KapboHaTy BuUTpaueHo 72 KK
eHeprii. O0uMCIIiTE Macy JO0OYTOTO OKCHUAY, SKIIO TEILJIOBUI eeKT peaKIii
AH popiBaioe 180 xll:x.

7. Ilpu poskaazi gosomiTy macor 184 r 1o0yau Mmaruii okcug macoo 36 r. O6-
YUCJIITh MACOBY YaCTKY HeKapOOHATHUX JOMIIIIOK ¥ I[bOMY 3Pa3Ky JOJOMITy
Ta 06’€M rasdyBaToro IpPoAyKTY peakii (u.y.).

8". ¥V pesyabrarti nposxaproBanua cyminr kapoounaris Kansiriro i Maraiio macoro
14,2 r no6yau okcugu Macor 7,6 r. O6uucaits ckaaz (y BiZcoTkax) BUXigHol
cymirrri.

§ 68. TBepaicTb BoAau Ta cnocoon il yCYHeHHA

VYeBimomaeHHs 3MicTy IIbOT0 ITaparpada gae aMory:
NnosCH0B8aAMU CYTHICTh TBEPAOCTI BOAM, CIIOCOOH il yCYHEeHHS;
OUiH0W8aMU HACJIIAKU TBEPIOCTi BOAM ¥ IPOMUCJIOBOCTI Ta IIOOYTi.

TrepaicTs Bogu Ta 1i Tunu. IK Bigomo, y IpupoaHiii BoAi MicTuThCs 6a-
raro ouis Maruiro Mg?" i Kaabiito Ca?'. ¥ MopcwKiii Bozi ix 6iybIme, B 1I0-
BepXHeBUX Bojgax — MeHme. Tak, y 1 J AHIIPOBCBLKOI BOAU B CePeSHLOMY
micturbes 64 mr omis Ca?t i 12 mr iouis Mg?'. CaMme HasABHICTD IIUX MOHIB
3YMOBJIIOE maepdicmb 800uU.

TBepaicTs BOAM — Iie CYKYIIHIiCTDb BJIACTUBOCTEI, 3yMOBJIEHX BMi-
croM y Boxi karionis Kanbiriro Ca?t i Maruiro Mg?'.

Boga, mo micturs onum Maruiro Mg?" i Kansmiro Ca?t, masuBaeThcsa
maeepdor. OgHieI0 3 TAaKUX € JKepesbHa Boxa. Boxa, B AKiil nux HoHiB He-
Mae abo ix BmicT HesHauHUM, — M akxa. e dowosa goda.

VY Boxi xarionn Kanpiiro Ca?t i Marmiro Mg?" MOKyTsL MicTUTHCA pa-
soM 3 aHionamu rigporenkap6onaris HCO;, cyasdaris SO, xmopuzis Cl .
3aJie:kHO BiJ aHiIOHIB, AKi ImepeBasKalOTh Y BOJIi, PO3PiIBHAIOTH TUMYACOBY
(kapOoHaTHy) i mocTiliHy (HeKapOOHATHY) TBEPAiCTh BOIM.

Tumuacosa (kapbornamua) meepdicmv 600U 3yMOBJIeHA HASIBHICTIO Tif-
poreuxap6boHaris Kasbirito i Maruiro.

ITocmiiina (HexapbornamHa) meepdicmb 600U 3yMOBJIEHA HASABHICTIO
cyabdaris Ta xaopuais Kanbirito i Marxizo.

CyMapHy TUMYAaCOBY i MOCTifiHY TBePAiCTh BOAU HA3UBAIOTh 3A2AJlb-
now. TBepma Boma HempuAaTHA OJd 3aCTOCYBAHHSA B TeXHIiIli Ta moly-
Ti. BHacaIigok BUKOpPHCTAHHSA TaKOi BOAM B ABUTYHAX BHYTPIIIHBLOTO
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3TOPAHHSA, IIApPOBUX KOTJIaX,
Tpybax, HOpaJbHUX MAaIllmHAaX

BHYTPiIIHI CTiHKU i MexaHi3-

MU TOKPUBAIOTLCA IITapoM Ha-

kuny (mas. 117), axkuii maiisxe

He IPOBOIUTH TEIJoTy. Tomy

MOJKJINBE IeperpiBaHHS IUX

amapariB, IPHUCKOPIOEThCA iX

CIIPAIIOBAHHA, TPAIJIIITHCA

aBapii, 30idbIIyIOTECA 3aTPaTH a 6
eHeprii.

Ilix wac mpaHHA B TBepaii
BOAi 30inmbBIIyeThCA  BHUTpAaTa
MIJIa, Ha TKAHUHI 0CaIKyIOThCA
HeposumHHI coui Kanpiito i Marwuiro, AKi moripiryioTs 30BHINTHIN BUTJIAL
peueii (}KOBTiHHSA), 3’ ABJSAETHCSI HEIPUEMHUM 3aiax. ¥ TBePAiil BOA1 MOTaHO
PO3BapOIOTHCA OBOYi, OCKIJILKY IIEKTUH YTBOPIOE HA CTIiHKAX KJIITHH HEPO3-
ypuHi couai Kanbiriro i Maruiro.

Cnoco0u ycyHeHHs TBepocTi Boau. {14 ycyHeHHA TBePAOCTi BOM, TOO-
TO ii TOM’ AKIIIeHHA, 3 BOAU MOTPi6HO BumanuTu ouu Ca?" i Mg?" y surmani
HEePO3UMHHUX COJIEeH.

Tumwacosy TBEPAICTH BOAUW YCYBAIOTh KU’ ATIHHAM:

Ca(HCO,), = CaCO,| + H,0 + CO,}
Mg(HCO,), = MgCO, | + H,0 + CO,1

ITixg wac marpisanusa fonu Ca?"i Mg?" BUBOAATLCA 3 PO3UMHY Y BUTJIALL
Hepo3umHHUX KapOoHaTiB. Came JIETKiCTh YCYHEHHS TUMUYacOBOi TBEPIOCTi
BOJMU ITiJl UaCc HarpiBaHHA 3YMOBJIIOE HA3BY — «THMUYAacOBa».

ITocmiiiny TBepIicTh BOAU, 3YMOBJIEHY cyJab(aTaMU Ta XJIOPUAAMU
Kanwiiro i Maraito, HeMOMKJINBO YCYHYTU KUI ATIHHAM, OCKLIBKHY IIi COJIL
He pPO3KJIazaioThesa. HasBa «IIocTiliHa TBEPAiCTh» IMOXOAUTEL caMe Bing Toro,
110 i1 He MOXKHA YCYHYTHU IIPOCTUM HarpPiBaHHAM BOJH. 11 yCyBaiOTh BBELEH-
HAM Y BOAY AeAKUX peareHTiB — HaTpiil KapboHaTy (KaJbIlmHOBAHA COJa),
KaJbIliil rimpokcunay (BamHsSHa Boma), HaTpiii oprodocdary. OmHouacHo
yCYBA€EThCA IK TUMUYACOBA, TaK i mocriiiHa, ToOTO 3arajibHa TBEPAiCTh BOLMU.
Hanpuraan:

Man. 117. Hakun: a — y Tpy6i;
6 — y HarpiBHOMY npwunagi npanbHOI MaLLVHK

Ca(HCO,), + Ca(OH), = 2CaCO,| + 2H,0
MgSO, + Na,CO, = MgCO,| + Na,SO,
Ca(HCO,), + Na,CO, = CaCO,| + 2NaHCO,
3CaS0, + 2Na,PO, = Ca,(PO,),| + 8Na,SO,

CyuacHui cmoci® mom’ AKIIIeHHA BOAYU 3aCHOBAHUN Ha BUKOPUCTAHHI Ka-
TioHiTiB.
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Kamionimu — 1e TBepzi

peuoBuHU (MaJs. 118), HEpO3-

YWHHI y BOJi, 10 CKJIamy AKUX

BXOIATh PYXJUBI KaTioHU

Na*. CopoireHo ix 300pamxy-

forb Tak: Na,R. Karionm Na*

MOXKYTh OOMiHIOBaTHCS Ha Ka-

TiOHU HAaBKOJIUIITHBOTO CePeo-

BuIa, Hanpuriaazn Ca?t i Mg2+.

Ilinx wvac mpomyckamHs BOAU

KpPi3b KOJIOHKY 3 KAaTioHiTOM

ouu Ca?"i Mg?" 3aTpuMyIOTh-

Man. 118. KaTioHit cd B HbOMY, a Kartiomu Na' 3
KaTiOHITY IIepexoaAaTh V BOLY:

Na,R + Ca** = CaR + 2Na*

KariouiT mepioguuHo pereHepyioTh, IIPOMUBAIOYN HOT0 KOHIIEHTPOBA-
HUM PO3UMHOM HATPi# XJIOPUIY.

' KopoTko mpo rorosue

® ITpupoaua Boma OyBae M’sIKOIO i TBepAoio. Boza, 1110 MicTUTE HoHNI

Mg?* i Ca?", nasuBaeTnhess maepdoi. Bona, y akiii ionis Mg?' i Ca?* me-
Mae abo0 IX BMicT He3HAUHUI, HA3UBAETHCA M LKOH0.

Teepdicmbv 800u — Iie CYKYIHICTh BJIACTHUBOCTEH, 3YMOBJIEHUX
BMicToM y Boxi Kariomis Kansiiro Ca?™ i Maruiro Mg?'.

TBepaicTh BOAM, 3yMOBJIEHY HaAABHICTIO TigporeHKapOoHATiB
Kanpmiro i Marairo, HasuBawOTh MuUMLaAco800, a00 KapOOHAMHO.
TBepaicTs BoAM, 3yMOBJIEHY HaABHICTIO CyJb(aTiB Ta XJIOPUIIB
Kasnsbiiro i Maruito, Ha3uBawOTh nOCMIiilHOW, a00 HeKapOOHAMHOW.
3azanbHy TBEPAICTh BOAY BU3HAYAIOTH K CyMapHY — THUMYAaCOBY i
HOCTilHY.

TBepaa Bofa CTBOPIOE HECTPUATINBI YMOBU JJIsT pOOOTH ITPUJIATIB,
SAKi ITPaIfioloTh 3 TapsIY00 BOIOIO, IIOTIi PIITYE MPOIIEC IPAHHA, IPUTOTY-
BaHHSA 12Ki.

TumuacoBy TBEPAiCTh BOAU yCYBaIOTh HarpiBaHHAM. {14 yCyHEeHHS
AK TUMYacOBOl, TaK i IIOCTiAHOI TBEPAOCTi BOAW 3aCTOCOBYIOTH KaJb-
IIMHOBAHY CONY, BAITHAHY BOIY, HaTpiit oprodocdar. CyuacHi meTomu
moM’ AKITTeHHA BOAU 3aCHOBAHI HA BUKOPUCTAHHI KaTiOHIiTiB.

¢) KourpomsHi 3aBnanns

® 1. Ximiugi opmyau coseil, AKi 3yMOBIIIOIOTH TBEPLiCTb BOJH, — IIe

A NaCl; I' KCI;
b MgSO,; I Ca(HCO,),.
B CaCO,;
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2. YcTaHOBITH BiATIOBIAHICTE MisK TUIIOM TBEPLOCTi BOAM Ta HOHAMM, IO HOro

3YMOBJIIOIOT.
Teepdicmb 600u Honu, wo 3ymosnoioms 6idnosiony meepdicmv 600u
A Tumuacosa 1 Ca*, SO}, Mg*

B Ilocriiina 2 Ca*, 807", Mg*", HCO,

3 Ca*, Mg>", HCO,
3. YcraHOBiTH BiANOBigHICTL MiXK THIIOM TBepAocTi Boaum i cmocobom ii

YCYHEHH.
Teepdicmb 600u Cnocib ycynenns

A Tumuacosa 1 JomaBauHS 40 BOAY KAJIbIIMHOBAHOI COLU
B Ilocriiina 2 [TogaBaHHs BAIIHSIHOI BOAU

3 Kur’arinusa
4 ITponycKaHHA KPisb KaTiOHIT
4. IlosacHiTh, yoMy

a) IPaKTUYHO HEPO3YMHHUN ¥ BOJi BATHAK BUMUBAETHCA 3 IPYHTY BOJOIO;
0) moIrioBa Boja € M’ sIKOIO, a JyKepebHa — TBEeP0I0;
B) KapOOHATHY TBEPAiCTh BOAU HA3UBAIOTH TUMUYACOBOIO, 4 HEKapOOHATHY —
MOCTiliHOIO;
r') TBEPAy BOLY He MOKHA BUKODPHUCTOBYBATH AJIsI OXOJIONMKEHHS NBUTYHIB
MAIIUH.

. . v

§ 69. AnoMiHInN AK XiMiYHMI eneMeHT i NpocTa pe4yoBMHa

YeBimomaeHHA 3MicTy IIboTo IIaparpada 1ae 3Mory:
xapaxmepuidysamu AoMiHi 3a MicieM y mepiofnuHiii cucteMi Ta eneK-
TPOHHOIO OYIOBOIO aTOMa, IOIIUPEHICTh y Ipuposi; disuyni Ta ximiuni
BJIACTUBOCTI, TOOYBAHHA, 3aCTOCYBAaHHS MO0 IIPOCTOI PEUOBUHU;
ckaadamu PiBHAHHA, CXEeMHU €JIEKTPOHHOI'0 6aIaHCy BiATOBITHUX pPeak-
i
oyinweamu 6i0JIOTiYHY POJIb.

Amominiit sk ximiuewii exement. Moro HasBa MmOXOQWUTH Bix Ja-
TUHCBKOTO cJyioBa alumen (aluminis) — rajayH, HasBa TOABiNHOI couri
K,SO, - Al,(SO,),, mo ckrany Axoi Bxonurh Anominiii. Cionyka Bifoma e
3V cT. 10 H. €., BUKOPUCTOBYBaJIacA s papOyBaHHA TKAHUH i AK KPOBO-
CIMHHUII 3aci6.

Antominiit — ximiunnuii erement IIIA rpynu. 3rigso 3 miciiem AsioMiHito
B IITA rpymi mepioguvHoi cucTeMu Ha 30BHIIITHLOMY €HEPTeTUYHOMY PiBHI
Moro aTroMa MiCTATHCA TPY BAJIEHTHI eJIEKTPOHU, eJIeKTPOHHA KOH(irypailisa
axux 3s23pl. AntomiHiit — MeTasiyHuUil p-exeMeHT. Y XiMiuHMX peariisx
aroMu AJIIOMiHiIO JJeTKO BTpavaioTh TPU €JeKTPOHU i MIepeTBOPIOIOTLCI Ha
TPpUBAPAMHI KaTioHM: o

Al — 3¢ — Al3"

Y cmoaykax 3aB:KOU CTYIIiHb OKHCHeHHSA AjgroMmiHiio +3, BaleHT-

micte III. ITopiBHIOIOUM XiMiuHi estemeHTH ofgHOrO repiogy Na—Mg—Al,
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3a3HAUYNMO, 10 MeTaJiuHi BJaCTUBOCTI eJIeMeHTiB I[hOTO PAAY MOCTYIIO-
BO IIOCJIA0JI0IOTLCA, a HeMeTaJdiuHi — mocuaoioThesa. IIpo 1me cBiguuTh
30iJbINIeHHA IX eJeKTpoHeraTuBHOCTiI. B AnoMiHiO ITe BUABIAETHCA B
Tomy, 1o ioro okcux Al,O, i rizpokcux Al(OH), € amporepaumMu, TO6GTO
3aJIeKHO BiJl peareHTiB MOMKYTh BUABJATH AK OCHOBHIi, TaK i KMCJIOTHI
BJIACTUBOCTI.

ITomupenicTs y mpuposi. ArfoMiHi#T — TpeTill e1eMeHT 3a HOIIMPEHHAM
y npupoai miciaa Okcureny Ta Cuiriniro: 1oro aToMHa YacTKa B 3eMHi# Kopi
cTaHoBUTE 6,4 % . TpamisgeTsesa 3aBK A1 B CKJIAL1L CIOJIYK, IePEBaAXKHO aJIIo-
mocuiaikariB (maia. 119).

Biojgoriuna poas. Antominiit pasom i3 Cuiitiem Ta OKCUTEeHOM € OCHO-
BOIO HEOPTAHIUHOTO CBIiTY, Y HeBeJMKi#l KiJIBKOCTI TpamadeTbCcsa B KUBUX
oprauismax: 50 — 140 mr y aioguau macoo 70 Kr. PosmoginseTses B ycix
TKaHMHAX I opraHax: cepili, JIereHsaAX, MO3KY, TPyOUacTuX KicTKax, BoJocci
TOIIO; BILJIMBA€ HAa aKTUBHICTH AeIKNX (pepMeHTiB. Moro HaAIHNIIOK, 3aII0-
Oiraroum HaAXOMKEHHIO 10 KicTok Dochopy, cipuunHsge TaK 3BaHUI aJIio-
MiHieBUH paxiT KicTOK.

AmomiHilt gk npocTta pedyoBuHa. Ile cpibaacro-6inuit meran (mast. 120),
mocuTh Jerxkomnaskuit (t, = 660 °C), xysxe nerxumit (p = 2,7 r/cm?®), ane
TBepauii (TBepaicTh 2,5). Mae BUCOKY €JeKTPONPOBiTHiCTh, OJHAK ITOCTY-
Ha€e€ThCs B IILOMY MiJi.

2 r

Man. 119. MpupogHi cnonykn AntomiHito:
a — 6okt AI203 -nH,O; 6 — KaoniHiT AI203 - 25i0, - 2H,0; 8 — kpionit Nas[AIFé];
2 — nonbosui wnat K,0 - AIZO3 -6Si0,; r — HedeniH Na,O - AIZO3- 2Si0,

294



MemaniyHi enemeHmu maix cnosyku

3aBAAKN HaI3BUUYANHIA IIJIacTU4-
HOCTi moOpe migmaeTbca MexXaHiIUHilT 00-
poOI1i: mpoKaTyeThCA y (hOJIBIY 3aBTOBIII-
Ku g0 0,01 MM, BUTATYETHCA B TOHKUI
IpiT, BiIJINBa€ThCs; YTBOPIOE CILJIABU.

HanexXuth 10 XiMiuHO aKTUBHUX Me-
TajJiB. ¥ BUTUCKYBaJIbHOMY PAJi MeTaJIiB
MiCTUTBCA Ha MOYATKY, 3a MarHiem. fx
AKTHUBHUI MeTaJ aJlOMiHill pearye 3 He-
MeTajJaMu, BOJIOI0, Kucjoramu. Hemera-
JiYHWHN XapaKTep M0ro BJIaCTUBOCTEl BU-
ABJIETHCA B PeaKIliAX 3 JyramMu. ¥ BeCix Man. 120. AnoMmiHiii
peakIiax BUKOHY€E POJIb BiITHOBHIKA.

OpHak K Ha IOBiTPi, Tak i y BOAL aIOMiHiN He BUSBJSAE IIPOTHO30BA-
HOI XiMiuHOI aKTHMBHOCTi, 00 IIOTO IMOBEPXHS BKPUTA OKCHUIHOIO IIJIiBKOIO
A1203, AKa 3aXUINAe MeTaJl BiJ IMOJAJBIIOr0 OKMCHEHHS i 3YMOBJIIOE HIOTO
BHCOKY KOPO3ifiHy CcTiliKicTh. Xo0oua TOBIMWHA Ii€l MIiBKM CTAHOBUTD JIMIIIE
1.107° MM, BoHa MiIlHA, TBepa i THyYKa, He PYAHYETLCA IPU PO3TATYBAH-
Hi, 3aKpyYyBaHHi Ta 3TUHAHHI, IPOBOAUTH €JIEKTPUUHUN CTPYM, IIJIaBUTHCA
3a Temueparypu 2050 °C (mopiBHANTE 3 TeMIIepaTypOIO IIJIaBJIEHHS aJIOMi-
Hi0). Hamae moBepxHi aloMiHit0 MAaTOBOTO BUTJIALY.

Bsaemodisa 3 Hememasamu. AToOMiHiT JIeTKO pearye 3 HeMeTajaaMu (Tajo-
reHaMu, KMCHEM, CipKOI0, a30TOM, BYTJIEIIEM), OCOOJIMBO B IIOPOIITKOIOAiOHO-
MY CTaHi. ¥ TBOPIOIOTHCS BiIIOBiTHO OKCU, TaJIOTeHIoN, HiTPpUI, Kapoim. s
IOYaATKY PeakKIliii HeoOXigHe ImoIepeaHe HAarpiBaHHA 3a BUHATKOM PeakIliii 3
rajjoreHamMu. 3aTe gaJIi mepedir peakIriii ysxKe OypXJIUBUIA, 3 BUIiJICHHAM Be-
JWKOI KigbKocTi TertoTu. IIpuramaiiTe peakiiio aJaoMiHi0 3 1010M, 3 IKOIO
BU O3HAOMMJINCS IIiJl YaC BUBUEHHSA BJIACTUBOCTEH I'aJIOTeHiB:

4A1+30,=2A1,0;; 2A1+31,"% 2AIL

2A1+N, = 2AIN;  4A1+3C = AlC,

Bsaemodia 3 800or0. AnroMiHil cTiikuil mo il Boau, HaBiTh KUMIJIAYO]L,
3aBASKY OKCHUIHII IJIIBII Ha MOro moBepxXHi. AAKINO 110 MIiBKY 3pyiHYyBa-
T1 (IIOTEePTU MOBEPXHIO ATOMIiHiI0 HAMKIAaUHUM TTariepoM abo 3aHypuUTH He-
HAJOBTO B FrapsSumnii PO3YUH JIYI'y), TO ANIOMIiHilI aKTUBHO B3aEMOIiATUME 3
BOJIOIO 3 BUAiJIeHHAM BogHI0. Ha mamtorKy 121 6aunmo aBi mpobipku: y mep-
MIilfl — BUOiJIeHHS BOOHIO Ha IIOYATKY PeakKIlii, y Apyriii — yTBOpPeHHS ocamxy
Al(OH), micisa 3aKiHUeHHA peaKIrii:

2Al1+ 6H,0 = 2A1(OH),|+ 3H,?

= CKJAIiTh CXeMU eJIeKTPOHHOro 6aIaHCy.

Bsaemodia 3 okcudamu memanivHux eiemernmis. AIroMinii B3aeMoznie 3
OKcugamMu OiJIBIIIOCTI MeTaTiUYHIX eJIEMEeHTiB, HaBiTh JYKHUX:

2A1 + 3K,0 = ALO, + 6K; 8Al + 3Fe,0, = 4AL,0, + 9Fe
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Yci peuoBuHU IUX peakiiii mepe-
OyBalOTL y TBEPAOMY CTaHi, TOMY IO
peaxiIrii He MOKHAa 3aCTOCyBaTHU Bigome
MIPaBUJIO BUTUCKYBAJBHOTO DALY Me-
TaJiB. ¥ I[bOMY BUIIAAKY PeaKI[isd CTae
MOMKJIMBOIO B3aBOAKN MIiITHOCTI Kpu-
CTAJiuHOl I'PaTKU AJIOMIHIA OKCUIY.
IIpwm ii yTBOpPEHHI BUAIIAETHCA 3HAUHA
KiJbKicTh eHeprii i Temmepatypa mao-
carae 3500 °C, 1110 € JOCTATHBLOIO IJIA
pyHHYBaHHA KPUCTAJIIB iHIIIOTO OKCHU-
Iy i BimHOBIEHHA MeTandy. 3a IUX YMOB BifHOBJIEHUIT MeTaJ mepeOyBae y
pigkoMy cTaHi, a aJIOMiHi OKCH/J CIIJIMBA€E HA IIOBEPXHIO YV BUTJISAAL IILIaKy.

CyMinT mopoImKonomi6HMX aJlOMiHiI0O Ta OKCUAY METAJIiYHOTO eJeMeH-
Ta Ha3WBAEThCA mepmimom (Big rper. mepme — Telwyora), a cmocido mo0y-
BaHHA MeTaJiB — aatmomepmicio. Llum cmocobom mob6yBaroTh XpoM, MaH-
raH, TUTaH TOIIO.

Cmoci6 go0yBaHHS MeTaJIiB 3a JOIIOMOTH AJIOMiHiI0 3aIIPOIIOHYBAaB y Ce-
penuni XIX ct. Bigomuii yueauit M. M. Bekeros.

B3saemoldia 3 kucaiomamu. 3a cTaHIapTHUX YMOB aJIIOMiHiil B3aeMoie 3
KHCJIOTaMH — XJIOPUAHOIO i po36aBIeH0I0 Cyab(haTHOO, BigHOBIIOI0UM I'if-
pOTeH 11 yTBOPIOIOUU COJIi:

2A1 + 6HCI = 2AICI, + 3H,1; 2Al + 3H,S0, = A1(SO,), + 3H,1

Baprto mam’sTaTu, 110 KOHIEHTPOBaHA cyJIb(aTHA KUCJI0Ta i Oyab-AKOI
KOHIIeHTpAIlil HiTpaTHA KMCJI0Ta Ha XOJIOA1 ITaCUBYIOThH aJOMiHil: mig gieo
MUX KUCJOT 30iIbITyeThCA TOBIUHA OKCUIHOI IIJIiBKM, i MeTas He B3aeMo-
nie 3 auMu. Och YOMY IIi KMCJIOTH MOKHAa 30epiraTu i mepeBo3UTU B aJIFOMi-
Hi€BUX ITMCTEePHAX.

Opmak mpu HarpiBamHi peakIlii Big0yBaiThC:

Al + 6HNO, (xom1.) = AI(NO,), + 3NO,1 + 3H,0

8Al + 15H,SO, (xoHi1.) - 4A1,(S0,), + 3H,St + 12H,0
Bsaemodia 3 ryzamu. ATIOMiHIT JIETKO PO3UMHAETHCA Y BOJHUX PO3UMHAX

JIYTiB, BUALJIAIOYY BOJEHD 3aJI€KHO BiJ MOJIAPHOTIO CIiBBiJHOIIIEHHA PEUOBUH:
2Al + 2NaOH + 6H,0 = 2Na[Al(OH),] + 3H,1

Hartpiii rerparigpoxco-
amoMiHAT

Man. 121. Peakuisa antomiHito 3 BOaoto

I1a peaKIriss 3acTOCOBY€EThCA AJA TOOyBaHHS B JJabopaTopii BOgHIO i 3a-
cTepirae He 30epiraTu JIyru B aJlOMiHi€eBOMY ITOCY/Ii.

Hobyeannsa. Y npoMucIOBOCTI anioMiHi# KoGyBarOTh €JIEeKTPOJIiZoM
PO3UMHY aJIOMiHil OKCUAY B po3miasieHomy Kpiouiti Na,[AlF ] 3 ro6as-
KO0 KaJbli puyopuny. Antominiit okcun Al,O, 1o0yBaroTh i3 GOKCUTY Ta
He(einy.
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ITopomkomnoni6HMi anoMiHill yrepiie 71o0yB HiMenbKui ximixk @. Be-
aep (1827). JIumie 18 pokiB o ToMy BiH ofep:KaB aJIOMiHiN y BUrIaai Ma-
JeHbKUX rpanyj. HoBuit metas OyB cX0KUM Ha cpibio, aae jgermum. Taki
IiHHI BJIACTUBOCTI 3yMOBUJIM HOTO BapTicTh: 3 cepenuuu XIX cT. aqtoMiHik
IiHnyBaJu 0iJbIle, HisK 30J0TO.

TexHiUYHO JOCTYIIHUM MeTaJOM AJIOMiHill cTaB micasa Toro, AK OyB 3Ha-
HIeHUN croci® 3HMMKEHHA TeMIlepaTypHu ILJIaBJeHHS AJTIOMiHIA OKCHIYy 3a
nomomoru kpiosity Na,JAlF]. Amtominiii mouanu no0yBaTu y BeJIMKUX
KIJIBKOCTSX, TOMY BiH IIBUAKO 37AerieBIas. HuHi 3a 06csaroMm BUPOOHUIITBA
cepez MeTaJiB aJIIOMiHiM ITocizae Apyre MicIie Imiciisa 3ajisa.

3acmocyeanna. OCHOBHA Maca ajIIOMiHiIo Iifle Ha BUTOTOBJIEHHS aJIIOMiHi-
€BUX CILIABIB: JIOPAJIIOMIHIN, CHJIYMIH /s aBiaIliifHOl Ta KOCMIiYHOI TeXHiKM,
BOJTHOT'O i HA3eMHOT'0 TPAHCIIOPTY. 3 aJIIOMiHi0 BUTOTOBJISIOTH €JIEKTPUYHI IPO-
TH, OCBITJIIOBAJILHI pPaKeTH, MOCY, 3aCTOCOBYIOTE JJIA JOOyBaHHSA MeTamis. I1o-
POIIIOK aJIIOMiHiIO0 € ImirMenToM a1 (hapou («CPIOHAHKMI» ), IKA 3aXUIIAE 3AJTi30
BiZ KOpo3ii. AsrtoMiHi€BY )OIy BUKOPUCTOBYIOTh YV PAJIOTEXHIIT AJIsT BUTOTOB-
JIEHHs KOH/IEHCATOPiB, IK 0OrOPTKOBUH MaTepial — y XapyuoBiil IPOMICJIOBOCTi.

' KopoTKo nmpo rojosne

C Antominit — memaanivnuil enemenm IIIA rpynu mepioguuHoi cu-
cremu. Mae Tpu BaJICHTHI €JIEKTPOHU. ¥ PeaKIifgX BUABJISIE JIUIIIE Bi-
HOBHi BilacTuBoCTi. CTyIIiHh OKMCHEHHA AJIOMiHiI0O B CIOTYKax +3.
Moro oxcup i rigpokcus € aM(OTEPHUMMU.

3a MmMoIupeHHAM y OpUpoAi AJoMiHill mocimae Tpete miciie mic-
asa Oxcureny ta Cuiainito. TpanasgeTses B CKJIALL CIOIYK, IIePEBAMKHO
AJTFOMOCHUJIiKaTiB.

Ilpocma pewosurna anoMiHilT — Ie cpibiAcTO-6iauit MeTas, JerKo-
IJIaBKU, JIETKUH, IIJIACTUYHUI, 100Pe IPOBOAUTD TEILJIOTY TA €JIEKTPIY-
HUH cTpyM. € XiMmiuno akTuBHUM MeTayioM. CIioci6 BiTHOBIEHHS OKCUIiB
MeTaJIiuUHUX eJIeMEHTIB aJIoOMiHieEM HaB8UBAETHCA AJLIOMOMEPMIETO.

Amominiit 100yBarOTh €IEKTPOIi30M posmiaBy ioro okcuay Al,O,
y kpiomiti Na,[AlF]. 3HaxX0auTh MMUPOKE 3aCTOCYBAHHS.

¢) Kourponshi saBnanns

® 1. IodacHiTs, YoMy

a) 3BMiHIOIOTHCSA METAJIIUHI BJIACTUBOCTI XiMiYHUX eJIeMeHTiB y pAai
Na—Mg—Ali ax came;
0) aTroMiHi# CTiMKUE 10 KOpO3ii;
B) B aJIIOMiHieBOMY moCcyAi He MOsKHA 30epiraTu JyKHi Ta KUCJIi PO3UNHU;
T') B aTIOMiHi€BUX ITCTEPHAX MOYKHA 30epiraTu KOHIEHTPOBaHI HiTpaTHY Ta
cyabdaTHy KUCJIOTHU.

2. CryamiTh piBHAHHSA peakKIliii, B AKNX aJIIOMiHi# BiHOBIIIOE:
a) raJoreHu; B) @epymMm; r') Cynbdyp;
6) Okcuresn; r) tiouu [igporeny; n) Kaumifi.

3. Ilpu moBHOMY pPO3UMHEHHI HaBa'KKM TEXHIYHOTO aylfOMiHil0 macom 1,8 T
Y HAUIUINIKY PO3UMHY HATPifl TiApOKCUAY BuUAiuBcA ras ob’emom 2,14 n
(a.y.). O0unCIiTEL MAaCOBY YaCTKY JOMIIIIOK Y 3pa3Ky aJioMiHilo.

297



Po3pin 3

4. O0uwmcJiTh Macy 3ajisa, ToOyTOro IPU B3aEMOZil aoMiHito macoio 8,64 r i3
depym(II, ITT) oxcugom macorio 34,8 r.

5%, O6UMCIIITh CKJIa/] CyMillli 3 IMOPOIIIKiB aTIOMiHiI0, MATHIIO i MiCKY, AKIO IPHU
00po6ri ii 3paska Macoio 2,5 T XJOPUIHOI KHCJIOTOI BHUIIJINBCS BOIEHB
o6’emom 2,24 n1 (H.y.), a mpu 06poOIri Takoi camoi KinbKoCTi cymirri posum-
HOM iZKOro HATpy — BoAeHb 00’emom 1,12 i (H.y.).

§ 70. Cnonyku AntomiHiio

VceBimomiaeHHs 3MicTy IIbOTo Iaparpada gae aMory:
xapaxmepusysamu pisnuHi Ta XiMiyHi BIaCTUBOCTI OKCHUAY, T1APOKCULY
i comeit Anrominiro; Ix 100yBaHHA i 3aCTOCYBAHHS;
ckaadamu PiBHAHHS Ta CXeMU €JeKTPOHHOTO OaJlaHCy BiAIOBigZHMX Xi-
MiUHUX peakIfii;
dobyeéamu eKCIepUMeHTaJbHO aJTIOMiHiNl TifpoKCUA, TOBOOUTHU IOTO
amM@oTepHi BJIaCTUBOCTI.

Jlo TOJIOBHUX CHOJIYK AJTIOMiHiIO HAJIEXKATh OKCHU/I, M APOKCHU/I i COJTi.
Oxcun Anrominiro, a6o raunosem, Al,0, — e 6inuil MOPOIIOK, HEPO3-
YUHHUHR Y BoAi, Tyromnaskuii (t, = 2050 °C). 3a XiMiYHUMU BJIACTUBOCTAMU
BiH HAJEXKUTh 10 aM(OTEePHUX OKCUIIB: 3 KMCJIOTAMU pearye ik OCHOBHUIA
OKCH/[I, V PeaKIliAax 3 JyraMi BUABJIAE BJACTUBOCTI KMCJIOTHUX OKCUIIB:
AlLO, + 6HCI = 2AICL, + 8H,0; Al,O, + 2NaOH + 3H,0 = 2Na[Al(OH),]

Harpiit rerparigpoxco-
amoMiHaT

VHacaiIoK cIIaBISHHSA aJIOMiHIN OKCHUAY 3 IYTOM YTBOPIOIOTHCS MeTa-
aJIIOMiHAT BiZITTIOBIiAHOIO MeTAJiUHOTO eJIeMeHTa 1 Boza:

ALO, + 2NaOH = 2NaAlO, + H,0

Hartpiii antominar

HobyBaioTh aOMiHi#li oKcuJ Oe3mocepemHiM CHAJNIOBAHHSAM MOPOIIKY
AJIIOMiHifO B KUCHI ITOBiTPA.

¥ npuponi ALO, TpaniseTbea y BUTIIALL MiHepaly KopyHay (mar. 122, a),
AKUI Mae Iy Ke BICOKY TBEPHiCTh. 3aJeKHO Bif JOMIIIIOK HOT0 IIPO30Pi Kpu-

a 6 8

Man. 122. KopyHa (a), pyb6iH (6), candip (8)
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CTaJI MOXKYTh HaOyBaTH YE€PBOHOI'0, CUHLOTO, 3€JIEHOT0, IIOMapaHuyeBoro Ko-
awsopy. Tak, fonu Cr®* HagaoTh H0ro KPUCTAIAM YePBOHOTO KOJILOPY (PyOim)
(main. 122, 6), itounu Ti*", Fe?", Fe?* — cunnoro (camndip). Py6in i candip pasom
3 aJIMa30M Ta i3yMpyaoM 3aiiMalOTh HAWBUII MiCIls B KJIacU(piKaIlili KOIITOB-
Horo KaminuA. Huni py6inu Ta candipu 706yBatoTh IIITYYHO i 3aCTOCOBYIOTH He
JINIIIE IJIS BUTOTOBJIEHHS IIPUKPAC, a 1 JAeTajaell TOAMHHIKIB Ta iHIIINX TOUHUX
npuaagiB. PyOiH TaKo:K 3aCTOCOBYIOTH V Jasepax, a HeIPo30pi KPUCTATIU KO-
PYHIY — AK a0pasuBHUN MaTepiaa (HaxKIaK). 3 HaXKIaKy BUPOOJISIOTE IILIi(y-
BaJIbHI KPyTH, OPYyCKH IJIA MUITi(hyBaHHA i TOJTipyBaHHA METAJiB.

AnromiHii rizpokcusm Al(OH)3 — 0Oijia TBepJa pevyoBUHA, HEPO3UNHHA Y
BOZi. 3a XiMiuHMMMY BJIacTHUBOCTAMU € aM(pOTepHUM Tigpokcunom. Moro me
MOJKHa 700y TH 6e3mocepeHbO B3AEMOIIEI0 OKCUY 3 BOOIO (womy?), a auiie
Iiero PO3UMHIB JIYTiB HA PO3UMHY coJielt Amtominiro. [[o6ymemMo ekciiepuMeH-
TaJIBHO 1 JOCJIiAMMO BJIACTUBOCTI aJIOMiHi# rigpoKcumy.

JNTABOPATOPHUW [OCNIA

TOBYBAHHS AJIIOMIHIN TTPOKCHIY I TOBEIEHHS f10T0
AM®OTEPHUX BJIACTUBOCTEI

Y mpobipKy 3 2 — 3 MJI POSUMHY AJIOMiHIN XJIOPUAY KPAIJISIMU JO-
JuBaniTe po30aBJIeHN PO3UNH iJKOTO HATPY A0 YTBOPEHHS APaTJIHCTOTO
ocany aJIIOMiHIN MiIpOKCUAY 3a PIBHAHHAM peaKIrii:

AICl, + 3NaOH = Al(OH),| + 3NaCl
A** + 3Cl” + 8Na' + 30H™ = Al(OH),| + 8Na" + 3Cl"
A" + 80H™ = Al(OH),|

ITosmoBuHY 1OGYTOTO PO3UMHY 3 0CAAOM BiAaMiTe B iHIITy Ipo0ipKy. B ogHy
3 IBOX IPOOiPOK M0OABTE TPOXU XJIOPUIHOI KMCJIOTH, B iHIITY — HAIJIHIIIOK
posunny inkoro HaTpy. CrocTepiratiTe podunHEeHHS 0caay B 000X IIpobdipKax,
1[0 CBiIUMTL Hpo Imepedir ximiunmx peakiriii. OTiKe, aTOMIHINA TigpoKCH
IpopearyBaB SIK 3 KMCJIOTOIO, TaK i 3 IyromM, BUSBUBIIIM aM()OTEPHI BIACTH-
BOCTi: B peaxirii 3 KMCJI0TOI0 — OCHOBHI, B PeaKIIii 3 IyTOM — KIMCJIOTHi:

1 npobGipra Al(OH), + 8HCI = AICL, + 8H,0
Al(OH), + 8H* + 3Cl" = AI** + 3Cl" + 3H,0
Al(OH), + 8H* = AI** + 8H,0

2 npobipka Al(OH), + NaOH = Na[Al(OH),]

Harpiit reTparigpoxco-
amoMiHaT

Al(OH), + Na* + OH™ = Na* + [Al(OH),
Al(OH), + OH" = [AlL(OH), ]
fAx 6aunMo, B 000X peaKIisiX YTBOPIOIOTHCS COJIi, aje B peakIlii 3 Kuc-
JIOTOIO CiJIb MicTUTH ATIOMiHil K KaTioH, a B peakIlii 3 myrom AJroMiHii
BXOJAUTH IO CKJIAAy KMUCJIOTHOTO 3aJUIIKY COJIi — B aHiOH.
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AnoMiHaTH PO3rIAALAIOTHCS AK COJII HECTIAKMX KMCJIOT — OPTOAJIIOMI-
miesoi H,AlO, a6o meraamominiesoi HAIO, (ii moxkHa posriagaTu AK Op-
TOAJNIIOMiHi€BY KHCJIOTY, MOJIEKYJIA IKOI BTpaTujaa MoJeKyay Boau). OT:xe,
peakIrii okcugy i rigzpoxcuny AIOMiHiIO 3 KMCJI0TAMU Ta JIyTaMU € BIUSIBOM
MeTaTiuHMX i HeMeTaJiuHMX BJacTuUBOcTeil AsiomiHiro. K HeposumHHA
OCHOBAa aJIOMIiHi¥ TigpOKCHUI PO3KJIALAETHLCA IIPU HATrpiBaHHi, IIIO 3aCTOCO-
BYEThCA I/ JOOYBaHHS 3 HHOTO AJIOMiHiN OKCHUAy.

Coai Amrominiro. HatiBasxkuBimmuMu cepesi HUX € XJOPUAU, CYAbMaTu i
HiTpaTu. 3a pisMUYHUMU BJIACTUBOCTAMU — IIe 6iJIi KpucTaaiuHi peyoBUHU,
IoOpe PO3UMHHI Y BOMi, ajie B PO3UMNHI TiApoJisdyoThcsa 3a KaTiOHOM, YTBO-
pIOIOUU KHCJIe CepeIOBUIIIe:

ducouiauis AICL, = Al*" + 8CI

2i0ponis Al*" + HOH = AIOH?" + H* (1 cTymiub)

AlOH?** + HOH = Al(OH), + H" (2 crymnins)
Al(OH); + HOH = Al(OH), + H" (3 cTyminb)

IIpu cxknaganHi PiBHAHBL peakIlii rigposisy momiGHUX coJieil 3a3BuUail
00MEKYIOTHCS JIUIIE IePIIuM Horo cTyrneHneM. Yomy?

Coui Asrominito i cmabKkux Kucaor (kapbouar, cyabdin, cyabdiT, curi-
KaT TOII0) Y BOTHOMY PO3UMHI He iCHYIOTH, OCKiJIbKY PO3KJIAIaI0ThCI BOIO0
Ha aJIOMIiHI# rigpoOKCcU[ i BIIIIOBiIHY KHCJIOTY.

Ho6yBaioTh COJIi ITepeBaskKHO peakIlielo aJdloMiHilo 3 KucaoTamu abo me-
AKUMU HeMeTaJlaMu.

Amominiit xmopua AlCl, 3acTOCOBYIOTH B OPraHiuHOMY CHHTE31 AK Kara-
JizaTop, amromini# cyasdar Al (SO,), — AIA OKUCHEHHA BOAM HA BOJOOUMC-
HUX CTAHIIAX. YHACJIJOK TiApoJisy Iriei coji yTBOPIOIOTHCA MAJOPO3UYMHHIL
ocuosHi comi AIOHSO, i[Al(OH),],SO,, ski, ocagyo0unch, 3aX0ILI0Th 3aBU-
cJIi y Bomi mpiOHI YaCTMHKYM IVIMHY Ta iHIIINX TBEPANX PEUOBIH.

' KopoTko mpo rorosue

AnomiHi# yTBOPIOE CKIIaIHI DEYOBUHM atoMiHiii okeup Al,O,, airo-
mini# rinpokcun Al(OH),, coni — 3 AntominieM AK KaTioHOM (AlCl3) abo
B cKJIafi kucsaoTHoro samumky (Na[Al(OH),] — amominaru. Amrominiii
OKCHJ Ta aJIIOMIiHIHA TiIpOKCU] BUABIAITH aM(p)OTEPHI BJIACTUBOCTI —
B3aEMO/IIOTh 3 KMCJIOTAMH i JiyramMu. AJIIOMiHIN TiApOKCHUI PO3KIaLa-
€ThCcs Tpu HarpiBauHi. OKcuay 10OyBaIOTh CIIAJIOBAHHAM aJIIOMiHiIO B
KHCHIi MOBiTps a00 3a paXyHOK XiMiUHUX ITIEPETBOPEHb.

Comi AntomiHiO i CHIBHUX KHCJIOT (XJIOPHUI, CyJIbdaT, HiTpaT) pos-
YWHHI Y BOZi, IX PO3UMHN MAIOTh KICJIe CePEeIOBUIIE BHACIIITOK T'iIPOJIi3y.

AnomMiHi#i OKCHI y IIPUPOLI TPAIIAETLCA Y BUIVIALL Pi3HOBUIIB
KopyHny (py06iH, camndip), 1110 BUKOPUCTOBYIOTHCA AK KOIIITOBHI Kame-
Hi, B TOIMHHUKAX Ta iHIMUX TOUHUX Ipuaagax. [IpiOHokpucTamiuyumii
KODPYH/I ile Ha BUTOTOBJEHHS HAMKAAKY, IMLIIi()yBAJIbHUX KPYTiB, IJd
nuripyBanssa i moaipyBaHHA MeTtaaiB. Couri AlCl3 BUKOPHUCTOBYIOTH B
OpraHiuHOMYy CHHTe3i AK KaTasiisaTop, Al (SO J); — Ha BOJOOUHCHUX
CTAHIIiAX AJIA OUUIIEHHA BOAU BiJl TBEPAUX JOMIIIOK.

300



MemaniyHi enemeHmu maix cnosyku

¢) Kourponshi 3asnanns
® 1. ®opmynau aMmpOTEPHUX TiAPOKCHIIB — ITe
A Ba(OH),; B Be(OH),; B Mg(OH),; I' Al(OH),.

2. YcTaHOBITH IOCIiIOBHICTE PeareHTiB i yMoOB, 3a AKUX BigOyBaeThCcsa mepedir

XiMiUYHMX peakIliil BiAIIOBiAHO 0 cCXeMU IIePeTBOPEHb:
Al — Al** — Al(OH), — AlL,0, — AI**
A marpiBamus; B xiop; B xsmopugma KucJora; T ayr.

3. Kouip makmycy B posunHi anrroMigiii HiTpaTy
A ¢ioneroBuii; B poskeBuit; B cumiii.

4. HaBeniTh npuKJIagu peakiliii 3aMillieHHs, IPUEIHAHHA Ta OOMiHy, 3a IOIIO-
MOTH AKUX MOJKHA JOOYTH aIIOMIiHil XJIOPHULI.

5. VKaxXiTh, K 3a OOHUM PEaKTHBOM MOJKHA BU3HAUUTH, B AKill 3 JBOX IIPO-
6ipoK MicTUThCA adOMiHi#M xaopuy i maruiit xaopun. HamumniiTs piBHAHHS
BiIIIOBiIHUX peaKIriii.

6. OGuwmciiTh 00’€M PO3UMHY 3 MACOBOIO UaCcTKOI0 inkoro Hatpy 20 % (p=1,2r/cm?®),
AKNI TOTPiOHO JJIs IEPETBOPEHHS ATIOMIiHIN XJIOPHUAY, 110 MiCTUTHCS B PO3UMHI
macoio 40 r i3 MacoBor 4acTKoIo coii 5 % , Ha HATPiil TeTpariipoKcoalOMiHAT.

7°. BusHauTe CKJIaJ i Macy TBEpAOro 3aJMINKy, JOOYTOrO IPU IPOKAPIOBAHHL
ocany, IO YTBOPUBCS IIPU 3JIUBAHHI PO3UMHY Maco 25 I i3 MacoBOIO YacT-
KOO aJIoMiHii xmopuny 8 % 3 po3urMHOM HATPiil rigpoxkcumy macomo 25 r i3
MAaCOBOIO YACTKOIO JIyT'y 8 % .

8*. AroMiHi XJIOPH, 10 € KATAII3aTOPOM B OPraHiuHOMY CUHTE31, J0OYyBaIOThH
MIPSAMOIO Ji€0 XJIOPY Ha aidoMiHii. O0uucaiTh 00’eM XJjI0py (H.Y.), AKUHN IPO-
pearye 3 axoMiHiem macor 5,4 KT, i Macy coJIi, 110 yTBOPUTHCS, SKIIO BUXi/
IIPOAYKTY peaxiii cranoBuTb 98 % .

9*. I1lpu po3unHeHHi B cyab(aTHINM K1CI0TI cyMiTi aaroMiniio i anoMinii okcu-
Iy macoio 4,14 r yrBopuBcA 0e3BOLHUN aaOMiHiH cyibdpaTt macoo 17,1 r. O6-
YUCIITh MAaCOBi YaCTKM KOMIIOHEHTIB BUXi/THOI CyMiIIri.

MPAKTUYHA POBOTA 11

XIMIYHI BJIACTUBOCTITIZPOKCHUAIB
METAJIYHUX EJJEMEHTIB IA — IITA T'PYII

B JTocaio 1. Bsaemopis IyTiB 3 KUCIOTAMU.
Hanwuiite y mpobipry 1 M posumny ayry i gogaiite 1 — 2 Kpamii de-
HOJIpTaNEiny. [JoauiiTe XJIOPUIHOI KMCIOTH A0 BHUKHEHH I 3a0apBJIeHHS.

B J[ocnio 2. BaeMonis JIYyTiB 3 COISIMU.

Hauuiite y Tpu nipo6ipku mo 1 mut posumnHiB Kynpym(II) cyasdary, Ha-
Tpi#l cyabdary it amoHit xjmopuny. HosuiiTe IOCTYIIOBO HAAJUIIIOK PO3-
YMHY HaTpi# rigpokcuny. Cmocrepiraiite, 3 AKUMU COJIAMU PEAKITisd JIYTY
BigOyJsiacs, 3 AKOI0 — Hi.

B /Tocaio 3. Bsaemopmisi IyTiB 3 KUCIOTHUMY OKCHUIAMU.
IToxkaaziTs y mpobipKy KilbKa IpyIOUOK KPeiau i JOJIUNTEe TPOXU PO3-
0aBJIeHOI XJIOPUAHOI KMCa0TH. IIpo0ipKy IIBUAKO 3aKPUITE IIPOOKOIO 3 T'a-
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30BiZIBiTHOIO TPYOKOIO, KiHeIlb AKO01 3aHypTe ¥ IIPo0ipKy 3 1 — 2 M1 BanmHA-
Hoi Bogu. CmocrepiraiiTe 3a 3MiHaMu, AKi BinOyBaioThcA y IpobdipKax.

B /Tocniod 4. AMdoTepHi BIaCTHUBOCTI aJIOMiHil rigpoKCcumy.

Y npobipky 3 2 MJI POSUMHY AJIOMiHIN XJOPUAY IIOCTYIIOBO JOJIUHATE
PO3UYMHY JYTYy IO MOABU ocany. Po3miaiTh BMicT IpobipKu 3 ocagoM aJjrio-
MiHi# rigpokcuny HaBmija. [{o mepimnoi mpobipKu KoauiiTe HaAJIUIIOK XJI0-
PUIHOI KMCIOTH, A0 APYIol — HALIUIIOK Jayry. CmocrepiraiitTe 3a 3MiHa-
MU y IpobipKax.

HanuiriTs piBHAHHA BUKOHAHUX pPeakiliii. 3po0iTh BUCHOBKMU.

KoHTpoisbHi 3aBIaHHA

1. ITosicHITB, 3 TKOI0 METOI0 PEAKIIiI0 JIYTY 3 XJIOPULHOI KICJIOTOI BI
IPOBOAMJIN 3a HASIBHOCTI (DeHOJI(pTaIeiHy.

2. 3pob6iTh BUCHOBOK, 3 SKUMU COJIIMU PEaryoTh JYTH.

3. IlosicHiTh, UM 3 yciMa JiyramMu BYTJIEKUCJIUH ras pearye 3 yTBOPEH-
HSIM OCamy.

4. YKaXiTh IpUUYNHYy, 3a AKOI aJOMiHil rigpokcun, Ha BigMiny Bin
rizpokcuzmiB Harpiro i Marrito, BusBJIsie aM(poTepHi BIaCTUBOCTI.

NMPAKTUYHA POBOTA 12

PO3B’A3YBAHHA EKCITEPUMEHTAJIBHUX SATAY
3 TEMH «METAJITYHI ETEMEHTH IA — IIIA TPYII HEPIOAAYHOI
CHUCTEMU [. 1. MEHIEJIEECBA »

B Bapianm I (cepedniil pigerbv )

3amaua 1. [loBeaiTh CKJIal HATPIil XJIOPULY.

3amaua 2. 3niliCHITh IIePEeTBOPEHHS 32 CXE€MOIO:
Ca(OH),— CaCO, — Ca(HCO,), — CaCO,

B Bapianm II (0ocmamHuiil pigeny )
3amaua 1. [loBemiTh, 110 aIIOMIiHi# TiApoKcHUI € aM(pOTePHUM.
3amaua 2. 34iliCHITH IePEeTBOPEHHS 3a CXEMOIO:

KZSO4 — KC]

KOH Mg(OH),
Cu(OH),

B Bapianm III (8ucokuil pigeHv )
3amaua 1. ExcnepuMeHTAIBHO HOBEHITH, B AKUX 3 YOTHUPLOX IPOHY-
MepOBaHMX MPOOIPOK MiCTATHCA BUIAHI peaKTHUBHU: KPUCTAJTIUHI Martii
XJIOPUJI, KaJdill XJIopuns, 0apiii XJI0pu, aIIOMiHIA XJIOPULI.
3amauya 2. 3miliCcHITE IEPETBOPEHHS 32 CXEMOIO:
AlCL, — Al(OH), — Na[Al(OH),] — AL(SO,), — AICI,
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§71. Oepym

YceBimomaeHHA 3MicTy IIbOTO ITaparpada 1ae 3aMory:
xapaxmepuidysamu PepyM 3a H0Oro MicieM y mepioguuHiii cucremi Ta 0y-
JIIOBOIO aTOMa; IIOIIUPEHICTD V¥ IPUPOLi;
Hagodumu MIPUKJIAAN IPUPOIHUX CIIOJTYK Pepymy;
8UCJI08/1108AMU CYIYKEHHSA PO 110r0 6i0JIOTiuHY POJIb.

HaykoBa HasBa esemeHTa @epyM NOXOAUTH Bif JiaT. pepym — 3ajiso, a
Ha3Ba IIPOCTOI PEUYOBUHU «3aJ1i30» — BiJi CAHCKPUTCHKOTO CJIOBA HALHA,
1110 0O3HAYAa€E MeTaJl, pyJa.

@DepyM — OAMH 3 HAWBAKJIUBININX 1 HaNDOMIUPEHIMNUX XiMiUHUX eJe-
MEHTiB y IPUPOAi, HOTO aTOMHa YacTKa cTaHoBuTh 1,8 %, a MacoBa dact-
Ka — 4,65 % . 3a momupeHicTio B 3eMHil Kopi Pepym 3aiimae ueTBepTe Mic-
e micas Okcureny, Cuirinito # AnroMinizo.

DepyM HAJEKUTH 0 d-eieMeHTiB, MicTuThesa B VIIIB rpyni nepioguunoi
cuctemu. CxapaKTepusyeMo AesaKi 0co0auBocTi d-eneMeHTiB. CIiTbHUM JJ1A
HUX € Te, 110 eJIEKTPOHU 3aIllOBHIOIOTH Y IX aToMaxX He 30BHIINHIiN, a mepen-
30BHINTHINA migpiBeHb eHepreTuyHOro piBuA. Tak, y aromax Pepymy micas
3aIllOBHEHHA 4§-MiIpiBHA 3alIOBHIOETHCA HE 30BHIIIHIN 4p-iApiBeHb, a Tpe-
Ti#t (mepemocTaHHiit) — 3d-miapiBeHb. ExexTporHa hopmyaa aroma @epymy
15%22522p%3s23p53dt4s2.

Omike, y d-elleMeHTIB BaJeHTHMMU B iX aToMaX € S-eJIEKTPOHU 30B-
HIIITHBOTO i d-eJIeKTPOHU IIePeI30BHITHBOI0 eHepreTHuYHOTo piBHiB. Ile 3y-
MOBJIIOE€ TaKi 0cO0JIUBOCTI d-eIeMeHTiB:

1. Y nepioguuniii cucremi d-ejieMeHTH MiCTATHCA MisK S- Ta p-eJIeMeHTaMU
i HamexuTh 1o B rpym.

2. d-EnemeHTN — Iie MeTaJIiuHi eJIEeMEeHTH, a iX IIPOCTi PeUOBUHU — METAaJIH.

3. BinbmiicTh d-ejleMeHTiB MarOTh 3MiHHI CTyIIeHi OKMCHEHHS i1 yTBOPIOIOTH
OKCHY Ta TiIPOKCUIU KUCIOTHO-OCHOBHOTO XapaKTepy (UuM OiJibIlle 3HAUEH-
HA CTyIeHA OKUCHEHHA, TUM CUJIbHIIIIe BUPaKeHi KUCJIOTHI BJIaCTUBOCTI).

4. XimiuHa aKTHUBHiICTh MeTaTiuHUX eJeMeHTiB y B rpymax mocsaabiio-
€ThCsA 31 30i/IbIIIeHHAM aTOMHOTO HOMepa.

= [IpoamanisyiitTe maui Tads. 21 i mosdcHiTE, yomy PepyM HAJIEKUTDL A0 Me-

TaJiYHUX eJIEMEHTiB.

Ta6nuuysa 21
Xapakrepuctuka enemeHta ®epymy
] = e
A s 8 = s ' s —— . ] E(
= 8 > > o3| E B == =

SEESEZ S5 E|si|eg £s| B § S
=S|53|EE|BF o FE|s5:E 2z EE| ¢ g
SEEE FE=g g |LE|E5 28| 58| & -
3] ; é < qml) Q o L":

+2,+3 FeO Fe(OH)

2 6 ’ ’ 2

Fe | 26 | 56 | IV | VI 0,126 | 1,83 | 4s%3d° | ' Fe.0, | Fe(OH)
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®depyM IOPIBHAHO JIETKO BTpayvae ABa eJeKTPOHU i MepeTBOPIOETHCA Ha
on Fe?", Moxxe BTpPaTHUTH I1le OAWH €JIEKTPOH i3 3d-miApiBHa i mepeTBOPUTH-
ca B itou Fe®".

EnexkTpornHo-rpadiudi (opMysiu 30BHIITHBOTO €HEPTEeTMUYHOIO DPiBHA
®epymy Ta tiouiB Fe?' i Fe?' raki:

re[ut[ 11 [1]1][u]
3d° 4s?
wla [Tl L] e[ [Tl 0] []

3ds 4s° 3d° 4s°

Fe2*

OTsxe, MOXKJINBI cTyIleHi okucHeHHa Pepymy +2 i +3, pigmie +6, mampu-
kaan y deparax (Me,FeO,). Cnonyk ®epymy 3i cTyneHeM OKMCHeHHA +8, 1110
BiiTIOBiZlae HOMepy I'PYIIN i YMCIY BAJIEHTHUX €JIEKTPOHIB, IIOKU He BUSABJIEHO.

depyM IO0CTATHHO AKTUBHUM MeTAJiUHIH eJIEMEeHT, IIT0 i 3yMOBUJIO HOTO
OOMINPEHICTh y IPUPO/Ii ITepeBaKHO Y BUTJIAIL CIIOJIVK.

ITomupenicts y mpupoxi. Pepym icHye AK caMOpogHe 3aJ1i30 TA Y BUTJIA-
Ii okcupmiB i cynbdinis (mam. 123).

CamoponHe 3ajaizo — 1e MiHepan DPepymMy 3 AOMIiIIKaMK HiKeJIrO
(mai. 123, a). MicTutbcsa B OCHOBHOMY B MeTeopuTax. @epyM 3ocepemxe-
HUH ITepeBakHO Y 3aJi3HUX PyAax.

2 r 0

Man. 123. MpupopgHi cnonykn Gepymy: a — caMoOpoHe 3ani30; 6 — MarHeTuT;
8 — remMaTuT; 2 — JIMOHIT; I' — NipuT; 0 — cugepuT
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3axisHi pyau — Iie TpupoaHEe MiHepaJbHe YTBOPEHHS, IIT0 MiCTUTH
®epym™ Ta MOro CIOJIYKHU B TaKiil KiTbKOCTI, ITT0 TPOMUCJIOBE TO0Y-
BaHHS MeTaJly eKOHOMIYHO IOI[iJIbHE.

Cepen HHX HaWBa)KJIUBIi-

mumu €: margerur Fe,O, (mar-

HITHUHA BaJlidHAK) — MiCTUTH

72 % Depymy (maa. 123, 6); re-

marut Fe,O, (4yepBoHmii 3amis-

HAK) — 70 % Pepymy (123, 8),

€ pomosuina B Ykpaini (Kpuso-

pisbKmit, Bimosepcbkmuii, Kpe-

MEeHUYIIbKHI 3ajisopynni 0a-

ceitnu); sumonir 2Fe,0, * 3H,0

(Oypuii samisasax) — mo 60 %

®epymy (man. 123, 2); B YKpa-  Man. 124. Cnonyku Qepymy Ha 6eperax BOAOWM
iHi — KepueHcbKu#l 3a1i30pya-

Huli 6aceiin; mipur FeS, — micTuTts npubnusno 47 % Pepymy (man. 123, r);
cugeput FeCO, (sanisuuii mmat) — g0 48 % Pepymy (man. 123, 0).

VYV npupopuiii Bogi @epym micturhea y suraani iouis Fe?'. Bonu, gk
CUJIbHI BiITHOBHUKU, OKUCHIOIOTLCS KHUCHEM IIOBIiTPSA, IIepPeTBOPIOIOTHCA HA
ouu Fe?', 1o ocamxyorsea 3 Boau y ckaani Heposuuuaoro gpepym(III) rizg-
poxcumy Oyporo Kosbopy (maj. 124).

Bionoriune 3HaueHHA. PepyM € CKPi3h — y JKUBIM IPUPOMIi, MOPCHKiH
BOJZi, I'PYHTI Ta B KocMmoci. B opraumismi JoguHu € B cKJaaAi reMoraobiny
KPOBi 1 3yMOBJIIOE i1 UepBOHE 3ab0apBJIIEHH.

= [Ipuragaiite, AKY QPYHKI[i}0 B OPraHi3Mi JIOINHI BUKOHYE re MOTJIO0iH.

HoboBa HopMma PepyMy B oOpramismi mopociiol JIOAUHU CTAHOBUTD
11 — 30 Mr i 3HaYHO 3pOCTA€E IPU iIHTEHCUBHUX M’ A30BUX HaBaHTAKEHHAX.
B opraniami mroguuu macoio 70 Kr mictutbes 4 — 7 r @epymy. Haiibinbie
ioro B TKaHMHAaX IMeUYiHKY i cese3inku. Hecraua @epymy B KpPOBi mpu3BoO-
IUTH IO HEJOKPiB’s, 6e3cuiis. [loctaTHbO 3B’ A3aHOTO PepyMy MicTUTHCS
B TAKUX IMPOAYKTAX XapuyyBaHHA, AK IeUiHKa, AJOBUYMHA, TPEUYKa, A0TY-
Ka, abpukocu. Ciig mam’ATaTy Ipo TOKCUYHUI BILJIMB WY 3aisa i hepym
OKCHUJiB: ypasKamThCA JeTeHi, cJim30Ba 000JI0HKA pPoTa, 3yOu.

' Kopotko mpo rososue

e ®epym — d-enement VIIIB rpynu, BajeHTHI enexkTponu 3d®4s?,

TOMY IIe MeTaJdiuHui exemMeHT. CTyneHi okucHeHHA +2 i +3, pigie +6.
YrBoproe toun Fe?" i Fe3" y ckiani okcuzis, rifpokcumis i comeit. Y
OPUPOAI icHye Y BUIIAL] 3aIidHuX pyn. CaMmopomHe 3a1i30 TPAIIAETh-
cs PigKo, mMepeBaskHO B MeTeopuTrax. @epym mMae OiosoriuHe 3HAUEH-
Hs, BXOIUTH 0 TeMOTJIOOiHY KPOBi Ta MiorIobiny M’ A3iB.
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¢) KourponsHi 3aBnanns

® 1. IlosacHiTs, oMy

a) @epyM HAJEIKUTD A0 d-€JI€eMEHTiB;
6) y mpupoai @epyM MiCTUTHCA B OCHOBHOMY Y BUTJIAI CIIOJYK.

2. CrianmiTh eJIeKTPOHHI Ta rpadiuHo-eJIeKTPOHHI cxeMu aToma @PepyMmy Ta #10-
uiB Fe?" i Fe®'. IlosacHITEL, YUM BOHHU Bipi3HAIOTHCH.

3. HazsiTh mpupoaHi criosryku @epymy Ta ix pos3minienusa B YKpaiHi.

4. YcTaHOBITH BiATIOBiAHICTD MidK (hopMysIaMu IPUPOTHUX CIIONIYK PepyMmy Ta
iX Ha3BaMH.

Dopmyaru Haseu
A FeS, 1 YepBoHuii 3ai3HAK
B FeCO, 2 Mar"iTHU# 3aIi3HIK
B Fe,O, 3 3amisuwuii KouemaH
I' Fe,O, 4 Bypuii 3a1i3HAK
I' 2Fe,0,  3H,0 5 Cugepur

§ 72. 3aniso

VYeBimomiaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
xapaxmepu3yeamu (GHismuHi Ta ximMiuHi BJacTmBOCTi 3ajniza, momiupe-
HIiCTBH y IPUPOJi, 3aCTOCYBaHHS;
ckaadamu PIBHAHHA Ta CXEeMHU €JEeKTPOHHOTO OaslaHCy BiATIOBiZHUX
XiMiUHUX peaKIfiii.

®iznuni BIacTUBOCTI. 3aizo — MeTaJ 3 METAJTIUHOI0 KPHUCTAJIUHOIO
I'PaATKOIO, 1110 ¥ 3YMOBJIIOE fioro Pi3MuHi BIaCTUBOCTI. 3a/1i30 BICOKOI YKCTO-
™ — IIe OJIUCKyuYnii cpibiscTo-cipuii, IIaCTUYHNI MeTasl, 1[0 Ao0pe IIif-
IaeThCsA MeXaHiuHill 00pobI1i. Mae JOCUTH BUCOKY TeMIIepPaTypPy ILJIaBJIEHHS
(1539 °C); rycruna 3aiiza gopisuioe 7,87 r/cm®. [[o6pe MPOBOAUTE TEILIOTY Ta
eJEeKTPUYHUN CTPYM, X0Ua IOCTYIIaEThCA TAKUM MeTajlaM, AK cpidio, Migs Ta
amominiii. Mae maraiTHi BiacTuBocCTi ((pepoMarHeTuk), AKi BTpayae mpu Ha-
rpiBanHi 1o Temnepatrypu Maitzke 800 °C. YTBopioe 6araTo CILIaBiB 3 pisHUMU
MeTajJaMU Ta JeAKUMU HeMeTajsaMu (HAaIIpPUKJIal, YaByH, CTab).

XimiuHi BIacTHBOCTI 3a/1i3a BU3HAUYAIOTHCA €JIeKTPOHHOI0 Oy I0BOIO aTo-
Ma i MicieM y BUTHMCKYBaJbHOMY PAJL MeTaJiB, a TAKOMK CTaHOM HOTO II0-
IpioHeHHs. 3aJIi30 HAJIEXKUThH 40 MeTaJIiB cepefHbOI XiMiuHOI aKTMBHOCTI.

B3saemoldia 3 kucaomamu. Y BUTUCKYBAJIbHOMY PAIL MeTaJIiB 3a1i30 Mi-
CTUTBHCS IO BOJIHIO, TOMY pearye iz posbasieHumu KUCJI0TaMU 3 BUIiIeHHAM
BOIHIO (KpiM HiTpaTHOI):

Fe + 2H" — Fe** + H,1

Fe + 2HCI = FeCl, + H,1
Fe + H,S0, = FeSO, + H,1
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PosbaBiena HimpamHa KuUcCJIOTa MOBiJIBLHO pearye i3 3ayrisoMm 3a cTaH-
ITapTHUX YMOB. 3aJeKHO BiJl KOHIIeHTPAaIlil HiTpaTHOI KMCJIOTH YTBOPIOIOTh-
cdA PisHi IPOAYKTU BimHOBIEHHA. Y po30aBieHill HiTpaTHIN KMCJIOTI yTBO-
proioThea itonu @epymy Fed', a B ysxe posbasieniiit — tioau @epymy Fe?':

Fe + 4HNO, (p036) — Fe(NO,), + NO + 2H,0
8Fe + 30HNO, (post) 8Fe(NO,), + 3N,0 + 15H,0
4Fe + 10HNO, (e poatl) — 4Fe(NO,), + NH,NO, + 3H,0
= JloBe#iTh BiZHOBHI BJIACTHMBOCTI 3aji3a, CKJIABIIMN CXEMU €JIEKTPOHHOTO

Oajamcy.

3ajizo pearye 3 KOHUeHMpPOBAHUMU CYIbMATHOIO i HITPATHOIO KUCJIOTAa-

MU JIUIIe IPHU HarpiBaHHi, yTBOopooun coJi @epymy(III):
Fe + 6HNO, = Fe(NO,), + 3NO,1 + 3H,0
2Fe + 6H,SO, = Fe,(SO,), + 350,71 +6H,0
= JloBe#iTh BiJHOBHI BJIACTMBOCTI 3aji3a, CKJIABIIUN CXEMU €JIEKTPOHHOTO
OasaHCy.

3a cTaHZAPTHUX YMOB 3aJ1i30 IPAKTUUYHO HE B3aEMOJi€ 3 KOHIIEHTPOBA-
HUMU HiTpaTHOIO i cy/Ib(aTHOI KUCJI0TaMu, 00 BOHU ITaCUBYIOTH Horo. I1i
KHCJIOTHY MePEeBO3ATH ¥ 3aJi8HUX IIUCTePHAX.

Bsaemogia 3 600010 BimOyBaeThCs 3a IeBHUX YMOB. 3a CTaHIAPTHUX
YMOB — JIMIIIE 32 HAIBHOCTI KUCHIO:

4Fe + 6H,0 + 30, = 4Fe(OH),|

¥ Bosroromy moBiTpi 3a/1i0 MOKPUBAETHCA KPUXKUM ITapoOM ip:ki. 3a3Ha-
YMMO, II[0 MEeTEeOPUTHE MaliiKe He 3a3Hae Koposii. Ip:ka He Mae mocTiitHOTO
ximiuHOro cKiany, ii ximiuny opmyny moxxkHa sanucaru 1k Fe, O, - nH,0.
Pos:kapene 3a1i30 pearye i3 BOAsSHOIO IapoI0 3 BUMIJIEHHAM BOJTHIO:

3Fe + 4H,0 = Fe,0, + 4H,1

Fe, 0O, — moasilinuii okcuza, #oro GopmMysly MOKHA B3alUCATH K
FeO - Fe,0,. Ximiuna nassa — depym(ll, I1I) okcun, a TpusiasbHa — 3a-
JizHa okapuHa. PaHile TaKuM IPOMUCIOBUM CIIOCOO0M H00YBaJIN BOJEHb.

= BusHauTe BJIACTHUBOCTI 3aJ1i3a, CKJIABIIIN CXEMU €JIeKTPOHHOTO OajiaHcy.

Pearuyis 3 posuunamu coneil. 3ay1i30 BUTiCHsAE 3 PO3UMHIB COJIENl MEHIII aK-
THUBHi MeTaJIu, HAaIIPUKJIaJ 0JI0BO, CBUHEIlb, Milb, yTBOpIoioun coi @epymy(1I):

Fe + Cu?* = Cu + Fe?*

Ha Bizminy Big iHIIIMX MeTaJIiB 3aJ1i30 MOKe BCTYIIATHU B PeaKIliio i3 co-
asavu Pepymy(I1I):
Fe + Fe,(S0O,), = 3FeSO,
= Busnaure Biactusocti ®epymy Ta fiona Fe®',

B3zaemoldis 3aniza 3 Hememaaamu. Y MUX peakiligx 3a/Iiso 3aBKIU € Bif-
HOBHUKOM. IIpu HarpiBauHi, 0co0JIUBO B MOApiOHEHOMY CTaHi, BOHO OKHC-
HIOEThCA MailyKe ycima HeMeTasaMu. Yci peakilii — exk3oTepmiuHi.
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= Yomy B moApiOHEeHOMY CcTaHi XiMiuHa aKTHB-
HicTb 3aIi3a MOCUII0ETHCA?

IIpu 36epiranui Ha HMOBITPi 3a TeMIepaTypu A0
200 °C 3amiso pearye 3 KucHeM, ITIOCTYIIOBO IIOKPUBa-
€THCS MILTBLHOIO ILJIIBKOIO OKCHUY, IO TIEPEITKOMKAE
TIOAJILIIIOMY OKMCHEHHI0 MeTasty. Ilix uac saropsaH-
H4A 3aJTi3a Ha TOBiTPi yTBOproeThbeA pepyM(III) okcun
Fe203, a B UNMCTOMY KMCHIi — IIOABIAHUI OKCHUJL —
depym(Il, III) okcux Fe,0,. fkuio kucens abo 1o-
BiTpA IPOIyCKaTH Kpishb PO3IIaBJEeHEe 3aJi30, TO
yrBopioeThbeA pepym(Il) okcun FeO.

Hocaig. CnamoBanHsA 3aji3a B KUCHI.

Ha gm0 ckasaHO0l 0aHKYM HACUMIAIOTH IIap IiCKY
1 HamoBHIOIOTHL KHcHeM. Ha KiHII TOHKOI cTaib-
HOI IPOTHUHKU, CTPYHU a00 TOJKU 3aKPillISIOTH
TOJIOBKY cipHUKAa. Bupid ykpimiIoioTs Ha MeTaJie-
BOMY CTPUIKHi a60 6epyTh TUTeJIbHUMU IITATIIAMU
1 3a1aII0I0Th CipHUKOBY I'OJIOBKY. fIK TLILKM BOHA
pOBropHUThEA i Harpie 3a1iso, HoT0 BHOCATE Y 0AHKY 3 KMCHEeM. 3aJ1i30 3ropsie,
pos36puskyioun ickpu (mas. 125); mpogykTom peakitii € pepywm (11, III) oxcup.

Y nyske moapiOHeHOMY CTaHi 3aJ1i30 camMo3afiMaeThCsa Ha MOBiTpi. 3arizo
AKTUBHO 3TOPSAE B XJ0Pi, YTBOPIOIOUN KPUCTAJIN YePBOHO-KOPUUHEBOTO KO-
abopy pepym(IIl) xmopuny (mus. maja. 30, 8). 3BepHITH yBary, 1o IpoayK-
TOM B3aeMOZii 3aiiza 3 xsmopom € pepym(III) xmopun.

3asizo mpu HarpiBaHHi B IOApPiOHEHOMY CTaHi TaKOK pearye 3 cipkoio,
yrBopiotouu pepym(Il) cynndin. Omke, y peakIlifgx 3 KUCJIOTaAMU, BOAOIO i
cosisiMu PepyM BUABJIAE BiJHOBHI BJIACTHUBOCTI.

= CKJagiTh PiBHAHHA XiMiUHMX peakIiii B3aeMoAii 3aiisa 3 KMCHEM, XJIO-

poM i cipKoro. 3a AKHX YMOB Bi0yBaroTheA Il peakiii? AKi crymeni okumc-
HeHHA PepyMy B IPOAYKTAX PeaKIiit?

Man. 125. CnantoBaHHA
3a/i3a B KUCHI

Y mpomMmcI0BOCTI BUKOPHCTOBYIOTH HOT0O CIJIaBM, HalluacTillle 4aByH i
craib. [Ipo ix BUPOOHUIITBO BU Ai3HaeTecs 3 HACTYIHUX naparpadis.

! Koporko npo ronosne

® 3aJ1izo BUCOKOI UMCTOTH — IIe OJHUCKYUHni cpibJiscTo-0immii, mia-

CTUYHUN MeTaJI, II[0 JoOpe ImiggaeThesa MeXaHiuHii o6po0Ili, eJeKTpo-
Ta TEIJIONIPOBIAHUIY, Mae MarHiTHi BiactuBocTi. TeMmepaTypu mjaaB-
JIeHHsA Ta KUIIIHHA TocuTh BucOKi. Ile mertan cepemHbol XimiunOi
akTuBHOCTi. B ycix peakiiax — 8i0Ho8HuUK. SIK mMeTas, 110 y BUTIC-
KYBaJIBHOMY PSANi MiCTUTLCS 0 BOAHIO, BUTiCHSIE HOTO 3 KMCJIOT (Kpim
HiTpaTHOI) i BOOM, MEHIIT aKTUBHI MeTaau — 3 PO3UMHiB coJeii. [Ipu
HarpiBaHHi Ta B MOAPiIOHEHOMY CTaHi aKTUBHO B3a€MO/Ii€ 3 HEMeTAaJIa-
MH. 3aCTOCOBYEThCA 3/1€0iIBIIIOr0 Y BUTJIAIL CIIJIaBiB — UaBYyHY i cTai.
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¢) Kourponshi 3asnanns

® 1. CkuaniTe eqleKTpOHHI Ta rpadiuno-enekTpoHHI cxeMu aTroma Pepymy Ta iio-

HiB Fe?" i Fe®'. IlosacHiTEL, YM BOHHU BiApPi3HAIOTHCH.

2. IToscHiTh, YoMy 3aji3Ha IIJIaCTHHKA, AKa JeAKUHN yac O0yjaa B KOHIIEHTPOBA-
Hill HiTpaTHi# KUCJIOTi, He BUTicHAe Kympym 3 po3unHiB #ioro coseii.

3. Peuosuna A y cxemi nepersopens Fe — A — Fe(OH), — e
A FeCly; B FeClL; B Fe,0; I' FeO; I' FeCO,.

4*. Ha posuMHeHHA CyMIiIIIi agioMiHio i 3amisza macow 1,95 r BuTpaTnin xJjo-
punHy Kucaory o6’emom 14,96 mu i3 macosor uactro HCI 20 % i rycru-
uom 1,098 r/cm®. OGuuciiTs Macy 3ajisa B cyMiri.

5%. MacoBa uactka @epymy B 3aiisHiii pyai cranosuts 30 % . BusHaure macy
pyIu nis ;o0yBaHHs 3a1i3a macoro 0,2 T, SKIIo oro Buxig ctaHoBuUTbL 89 % .

6*. Y posunn kynpywm (II) cynbdary sanypuian 3aaisHy mwiacTuaKy macoro 10,0 r.
Yepes geskuii uac ii BUTATIN, IPOMUJIN, BUCYIIMIN. Temep Mmaca mJIacTUHKYI
cramoBmiaa 10,75 r. fka maca 3aisa posunHMIacA, a Migi — BugianIacsa?
TBopue 3aBgaHHsaA. CKJIATITH KOPOTKY PO3IOBiAhL 3 TeMu «3amnisdo B XXI cTo-
JITTi: UM 3aJIUIITaTUMETHCS HOTO POJIb ITaHIiBHOIO? ».

§ 73. Cnonykn ®epymy

YceBigomaennsa smicTy 1mporo naparpada gae 3Mory:

xapaxkmepusyeamu (pisuuHi Ta XiMiuH] BJIACTUBOCTI OKCHUJIB, IiIPOKCH-
niB i comeit @epymy(Il) i Pepymy(I1I);

nopieéH0eamu X BJIACTUBOCTI;

ckJsiadamu HOHHI Ta OKMCHO-BIJHOBHI PIBHAHHSA XiMiUHNX peaxIriii;
excnepumenmanvho gusnavumu cuoayku @epymy(Il) i @epymy(I1I).

Bu B:ke 3HaeTe, 1110 PepyM YTBOPIOE CIIOJNYKY 3i CTYIEeHAMU OKMCHEHHS
+2 i +3, MeHIII XapaKTePHUM € CTYIIiHb OKUCHeHHs +6. Poarisuaemo BJa-
CTUBOCTi OKCUiB, rinpokcuaiB Ta comeit @epymy(II) i Pepymy(I1I).

®epym(Il) okcux FeOQ — 11e wopHi KpucTaay 3 aTOMHOIO KPUCTATIYHOIO
I'PATKOI0, TOMY If BICOKOIO TeMIlepaTypoio miasiaenusd (1368 °C), mpaxTuu-
HO HeposumHHI y Boxi. @epym(II) OKCHL HANEKUTD IO OCHOBHUX 0KCUdis,
OCKiJIbKY Ma€ HAWHUIKYUU CTYHIiHb OKMCHEHHSA +2.

= CKJIaAiTh piBHAHHA BifnoBigHuX XiMmiuaux peakiiii ais pepym(Il) okcuay.

Cryninb okucHeHHsa Pepymy -+2 3yMOBJIIOE BiJHOBHI BJIACTUBOCTI
depym(Il) okcuay B peakIfisax i3 CMIIbHUMU OKUCHUKAMU, HATPUKJIAL 3 Hi-

TPaATHOIO KMCJIOTOIO:
+2 +5 +3 +2

3FeO + 10HNO, = 3Fe(NO,), + NO + 5H,0

= IoBexits BimHOoBHI BaactuBocTi hepym(Il) okcuay, cKIaBIIN CXEMY €JIEK-
TPOHHOTO baJIaHCy.

Hobyeannsa. Depym(ll) oxcup nmobyBaOTh TEPMIUHMM pPO3KJIALOM
depym(II) xapbomaTy B aTmMocdepi azoTy:

FeCO, = FeO + CO,1
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= [loMmipkyiiTe, YoMy IIPOIlEC IPOBOAATEL B aTMocdepi a3ory.

3acmocysannsn. Pepym(ll) okcug € KOMIOHEHTOM KepaMiKu, IirMeH-
ToM 11 hapb i TepMocCTiiiKol eMauTi.

®epym(Il) rinpoxcun Fe(OH), — me Gimoro Koabopy (3a BiACYTHOCTI
KHCHIO) amopdHa abo KpUCTaliuHa peuoBUHAa, MaJOPO3UNHHA ¥ BOIi, Ma€
OCHOBHUIL XapaKTep.

JNABOPATOPHI JOCHIAN
JOBYBAHHS I BIACTUBOCTI ®EPYMI) I'TAPORKCHAY

B /Tocnio 1. Hooysauusa depym(II) rinpoxcuny.

Y mpobipry 3 2 ma posumny depym(Il) xmopuny momaiiTe pPO3UNH
HATPil MAPOKCULY IO IIOABU O0Cany. SIKOro KOJILOPY YTBOPIOETHCSI OCa?
HanwuiriTs moBHe IIOHHE PiBHAHHSA PeaKIfii:

FeCl, + 2NaOH = Fe(OH),| + 2NaCl
Fe?*+ 20H" = Fe(OH),|

B /Tocnio 2. Bnactusocrti dpepym(II) rinporcuzy.

PosminiTh ymicT mpobipKu pa3oM 3 YTBOPEHUM OCAJAOM Ha TPU YACTHUHMU.

ITeprry — 3anuiniTe Ha ITOBiTPi, K0 APyroi — momaiiTe 1 MJI XJIOPUIHOL KHC-
JIOTH, a 10 TpeThol — 1 M posuuny jayry. I11o criocrepiraere? Yomy B mepririit
IPo0ipIIi ocas ompasy 3MiHUB 3abapBJIeHHA 13 KOBTO-3eieHoro (Maj. 126, a)
Ha Oypuii (Ma. 126, 6), y APyTiii — PO3UYMHUBCH, Y TPETiil — HEe POSUNHUBC?

¥ nepriii mpo6ipiti Koaip ocanxy depym(II) rinporcuny smiHuBCA BHA-
CJiTOK 11OTO OKMCHEHHS KUCHEM ITOBiTPS:

+2 0 +3 -2
4Fe(OH), + O, + 2H,0 = 4Fe(OH),|
Y npyriii — ocan gepyMm(II) rizpokcuay po3UMHUBCA B XJIOPUIHIN

KHCJIOTi, IIpopearyBaB 3 HEIO.
IITo e moBoguTL? PosumHeH-
Ha ¢epym(Il) rigpokcumy B
KHMCJIOTI TiATBEpAKy€e MOro
OCHOBHi BJIaCTHBOCTI.

Y Tperiit — 3MiH He Big0y-
Jocs, ockinmbku pepym(Il) rix-
POKCH He B3BAEMO/Ii€ 3 OCHOBA-
MW, II0 TaK CAMO CBiTUNTE IIPO
110r0 OCHOBHI BJIACTHBOCTI.

Y BiZHOBHHX BJIACTHBO- a 6
crax mona Pepymy(Il) mepe-

T T T T ETL Man. 126. Tigpokengn: a — depym(ll); 6 — depym(lll)
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JTABOPATOPHUIM OOCNIA
BITHOBHI BJIACTHBOCTI HOHA ®EPYMY (II)

¥ npobipry HamuiiTe 2 — 3 ma posuury pepym(Il) cyasdary, migkuc-
JIITH H10T0 PO30aBIEHOIO CYIb(PaTHOIO KMCJIOTOIO (AeKiIbKa Kpameb) i mo-
CTYIIOBO J0JaBalTe PO3UMH KaJill MIepMaHTAaHATY 0 3MiHM KOJbOPY, IO
i Oyme 3acBiguyBaTH BiJHOBHI BJIaCTHUBOCTI CIIOIYK PepyMy 3i cTymeHeMm

OKMCHEHHH +2:
+2 +7 +3 +2

10FeSO, + 2KMnO, + 8H,S0, = 5Fe (S0,), + K,SO0, + 2MnSO0, + 8H,0

= JloBemiTh BimHOBHI BiaacTuBocTi itoHa @epymy(I), cKIaBIIN cXeMy eJIeK-
TPOHHOTO OaIaHCy.

Coai ®epymy(Il). BinbiricTs 3 HUX PO3UYMHHI ¥ BOMi, MalOTh IIepeBaiK-
HO 3eJIeHyBaTO-0JJaKUTHUN KOJIip; 3 PO3UMHIB IIiJf Yac BUIIAPOBYBAHHSA BU-
HiIATBCA Yy BUTIAAL Kpucragorigparis: FeSO, - TH,O, FeCl3 - 6H,0. Coui
Depymy(II) merxko rizposrisdyoThbcss y BOTHUX PO3UMHAX 3 YTBOPEHHSAM KUC-
JIOTO CepeIoOBUIIIA.

JTABOPATOPHUIM JOCNIA
TITPOJII3 COJIEN ®EPYMY(II)

Y nmpobipry Haauiite 1 — 2 mu posuuny depym(II) cyabdary, 3anypre
JIAKMYCOBU CUHiN ab0 yHiBepcaabHuii mamip. Ilo crtocrepiraere?

3MiHa KOJILOPY iHAUKATOPA CBiIUUTE IIPO Te, 1110 coi Pepym(Il) ak couri,
10 yTBOPeHi c1abkor ocHoBoo (epym(Il) rinpoxcunom Fe(OH), i cunprOIO
cyabdaTaOO Kuciaororo H,SO,, y po3umHi riposisyroThCA 3 yTBOPEHHAM
KHCJIOTO cepenoBuIna. I'ipoJri3 coJri mpoXoauTh JIHIIIE 3a IIePIIIOI0 CTaIi€l0:

Fe?" + HOH = FeOH" + H*

Hobyeanns. Coni @epymy(Il) MOKYTH YTBOPUTUCS BHACTIIOK PEAKITiiA
00MiHy Ta PO3YMHEHHA 3aida B po3unHaxX KucaoT (Kpim HiTpaTHOi HNO,):
Fe + H,SO, = FeSO, + H, 1
Axrmro posuuH pepym(Il) cynpdary Bu-
MapoByBaTH, TO BUMIIAETHCA KPUCTAJIO-
riapar SaHiSHI:IfI kynopoc FeSO, - TH,0,
(mas. 127). Moro BUKOPHUCTOBYIOTH K
BiTHOBHUK, KOMIIOHEHT eJEeKTPOJIITy B
raJbBaHOTEXHiIli, KOHCEPBAHT AePeBUHU,
Y BUT'OTOBJIEHHI MirMeHTiB.
®epym(Ill) oxcux Fe,0, — TemHo-
YePBOHOTO K0JIb0PY (Maj. 128); mae aToM-
Man. 127. 3anisHuin Kynopoc HY KpHUCTAJiuHy I'DPaTKy, TOMY & BHCO-
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Ky TeMIepaTypy ILIaBJIeHHA
(1565 °C), HepO3UMHHUKN Y BOIi.
Ile maficrifikimnia mpupoaHa CIIO-
ayka Pepymy — UEPBOHUU 3a-
nisaak. Pepym(IIl) oxcum mae
ciabko BupakeHi am@orepHi
BJIACTUBOCTI 3 TepeBaKaHHAM
OCHOBHUX, TOMY B3aeEMOIi€ 3
KHUCJIOTaMU: Man. 128. ®epym(lll) okeuna

Fe, 0, + 6HCl = 2FeCl, + 3H,0

Busasnse caabki KucsiomHi BJIACTUBOCTI JIUIIe IPU CILJIaBJIAHHI 3 Jyra-

MU, yTBOPIOOYH coJi (heputu — HaTpidt pepur NaFeO,:
t
Fe, 0, + 2NaOH (xpucr.) = 2NaFeO, + H,0

Or:xe, Qepym(IIl) oxcupg — amdoTepHa CIOJIYyKa 3 IIepeBaKaHHAM
OCHOBHUX BJIaCTHUBOCTEH.

= CKJaIiTh PiBHAHHA XiMiUHUX peaKIili y HOHHUX (opMax.

Hobyeannsa. @epym(IIl) okcug MorkHA HOOYTH TEPMIiUHUM PO3KJIALOM
depym(III) rigpoxcunmy ado pepym(IIl) miTpary:

t
2Fe(OH), = Fe,O, + 3H,0
t
4Fe(NO,), = 2Fe 0, + 12NO,1 + 30,1

3acmocysanns. Pepym(IIl) okcu 3acTOCOBYIOTH ¥ BUTOTOBJIEHHI Kepa-
MiKHU, IIeMeHTY, AK IIirMeHT y (papbax — KOBTuUii (Boxpa), UepBOHUM (Cy-
PUK), KopuuHeBU# (ymMOpa), AK MOJipyBaIbHUU MaTepiaj ToIIo.

®epym(I1I) rigpoxcun Fe(OH), — uepsonOo-Oypa amopdHa pedoBHHA
3MiHHOTO CKJIaIy; HEPO3UMHHA Y BOMi, TOMY CJA0KUIT €JIeKTPOJIiT.

Hobyeannsa. Pepym(IlI) rinpoxcus 1o6yBaoTs 32 peakIiieo oOMiHy MiK
cimrio @epymy(IIl) i myrom.

NNABOPATOPHWUW [OCHIA
JOBYBAHHS I BMIACTUBOCTI ®EPYMII) I'TIPOKCU LY

Hocaig 1. ¥V npobipry 38 podunaoM hepym(III) xaopuay 06’emom 2 M
IToJaBayTe MOCTYIIOBO PO3YMH HATPi#M TiApPOKCUAY MO0 BUIAAAHHS OCAmy
OypoOTro KOJILOPY:

FeCl, + 3NaOH = Fe(OH),| + 3NaCl

Hocaig 2. Po3miniTh BMicT mpobipKu pasoM 3 yTBOPEHUM OCaJIOM Ha
nBi mopirii. o oxuiei mosmmiiTe 1 MJI XJTOPUAHOI KUCJIOTH, IO iHITIOI — TaKy
camy KinmbKicTh posumny ayry. 1o cmocTepiraere? Homy ocan y mpoobipiri
3 KHCJIOTOIO PO3UMHUBCS, a 3 IyrOM — Hi?

= CrJaagiTh BiAOBiAHI PIBHAHHA XiMiYHUX PeaKI[iil y HOHHUX (hopmax.
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PosunHenus ocagy B IPoOipIli 3 XJIOPUIHOIO KHCJIOTOI CBIJUUTEH IIPO
ocHOBHI BiactuBocTi pepyM(IIl) rinpokcuny. IlopiBusano 3 pepym(II) riapo-
KCHUIOM BOHU BUABJISAIOTHCA cJIabKiIme.

Depym(IIl) rigporcun BUABIAE KUCIOTHI BJIACTUBOCTI IPHU HOTO CIJIAB-
JAHHL 3 JIyrom, yTBOpioioum cine Harpii ¢epur NaFeO, i Bomy. Orxe,
depym(III) rimpoxcus BusBasae caabki amdoTepHi BIaCTUBOCTI:

Fe(OH), + NaOH (xpwucr.) i NaFeO, + 2H,0
Crimxoocamxkenuii pepym(IIl) rizpoxcus B3aemMoie 3 KOHIIEHTPOBAHUMU
JyraMu IIiJ yac KUIl’ ATiHHSA Ta YTBOPIOE reKcarigpoxcodepuTn:
Fe(OH), + 3NaOH = Na,[Fe(OH),]
Depym(III) rizpokcus y peakiisax 3HaTHUN BUABJIATY BiTHOBHI BJIACTUBOCTI.
Tak, y peakirii 3 0poMoM y JYKHOMY CEPeIOBUILL YTBOPIOIOTLCSA COJIi hepaTu:

+3 0 +6 -1
2Fe(OH), + 10KOH + 3Br, = 2K,FeO, + 6KBr + 8H,0
Kauiit pepar

Orxe, depym(I1I) okcup i depym(I1l) rinpokcun — amgomepHi cnonyrxu
3 TIepeBasKaHHAM OCHOBHUX BJIACTUBOCTEI.
NABOPATOPHWW gocCnig
OKHCHIOBAJIBHI BJIACTUBOCTI HOHA ®EPYMY (IIT)

o posumny depym(IIl) xmopuay o6’emom 1—2 Ma gobaBiaAiTe Kpa-
IJIAMEA Po3unH Kajuii foaunmy. Illo cmocrepiraere? OgHUM 3 MPOAYKTiB
peakirii € iton. [loBemiTs 11e.

2FeCl, + 2KI = 2FeCl, + I, + 2KCl

Coai @epymy(IIl) 3a craHgZapTHUX YMOB — KpuUCTaJiuHi 3abapBieni
PEUYOBUHU, TEPEBa’KHO KPUCTAJOTiApaTy pisHOro Koabopy: depym(III)
cyabdar Fe,(SO,), - 9H,0 — 6Ginnii; pepym(III) xaopun FeCl, - 6H,0 —
rkopuuHesnii; pepym(III) mirpar Fe(NO,), 9 H,O — 6migo-6yskosuii. Kpu-
cranorigpatu Fe,(S0,), - 9H,0, FeCl, -6H,0 BUKOPUCTOBYIOTH IIEPEBAMKHO
AK KOaryJAHTH JJId OUUIIEeHHA BOJHU.

Ak coxi my:xe crabroi ocuoBu couti @epymy(1Il) cuabHO TigpPOIis3yIOTHC
3a IePIIOIO CTAIie€I0 3 YTBOPEHHAM KHCJIOTO CEPEOBUIIA.

JIABOPATOPHUI JOCNIA
TITPOJII3 COJIEN ®EPYMY (III)

Y nmpob6ipry Hanuiite 1 — 2 mu posuuny depym(IIl) cyabsdary, 3anyp-
Te CUHil JaKMyCcOBUit a00 yHiBepcanbHuii mamip. Illo cmocTepiraere? Biz-
OyJacs XxapaKTepHa 3MiHa KOJILOPY iHAMKATOPiB, III0 3aCBiJUy€E YTBOPEH-
Hs KHCJIOTO cepemoBuUIlia mpu rigposrisi couri pepym(IIl) cynshary:
Fe?" + HOH = Fe OH?* + H*
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a 6 8

Man. 129. Coni ®epymy(ll) i ®epymy(lll): a — yepBOHa KpOB'AHa Cifnb;
6 — »OBTa KpOB'sAHa Ciflb; 8 — H6epniHCbKa nasyp

Omxe, coai @epymy(I1I), moxi6uo mo coaeit Pepymy(Il), ax couri caadkoi
OCHOBH 1 CUJIBHOI KUCJIOTH TiIPOJIi3yIOThCA 3 YTBOPEHHAM KUCJIOTO Cepeo-
BHUIIIA.

AK posmizHaTu croayku iioHiB Fe?'i Fe3*?

¥ nBoX mpobipKkax MiCTATHCA PO3UUHU coJieil PepyMy: B OAHINA — PO3UUH
depym(Il) xnopuny FeCl,, B inmit — posunn pepym(IIl) xaopuny FeCl,.

3’sacyeMo, AKi peaKTUBU IOTPiOHO BUKOPUCTATH AJId PO3IIidHABAHHSA CO-
neit @epymy(II) ra Pepymy(IIl), i mpoBememo mociinu.

Hocmig 1. ¥ nmpobipky 3 posumaom (pepym(Il) xmopuay momaemo 2 — 3
Kpamii posumHy Kaniii rexcarianopepary(Ill) K, [Fe(CN),] — uepsomnoi
KpoB’sauoi coui (maj. 129, a). CmocTepiraemMo yTBOpeHHs 0cay CUHLOTO KO-
asopy epym(II) rexcanianopepary(Ill) Fe [Fe(CN) ], — TypuGysesoi cuni:

3FeCl, + 2K [Fe(CN),] = Fe [Fe(CN),],| + 6KCl
3Fe*" + 2[Fe(CN) *” = Fe [Fe(CN),],|

Hocaig 2. Ymict mpobipku 3 posumHOM (Qepym(IIl) xmopuny misumo
HaBmoijg. Jlo oxmiei mopiii momaemMo 2 — 3 KpamJi posumHy KaJjiii rekca-
nianodepary(Il) K, [Fe(CN),] — sxosToi kpos’anoi couri (man. 129, 6). Cro-
crepiraemo yTBopeHHA cuHBOro ocanmy @Qepym(IIl) rexcamiarnogepary(1l)
Fe [Fe(CN),], — GeprincbKoi sasypi (mau. 129, 8):

4FeCl, + 3K [Fe(CN),] = Fe [Fe(CN),],| + 12KCl
4Fe*" + 8[Fe(CN),]* = Fe [Fe(CN),],!|

Ho inmoi mpobipku BHOcuMO 2—3 Kpallji po3umHy KaJiil Tiomianarty
KSCN i cmocrepiraemMo yTBopeHHS KPpUBaBO-uepPBOHOTO po3unny depym(Il)

TiomiaHaTy:
FeCl, + BKSCN = Fe(SCN), + 8KCl

Fe** + 3SCN- = Fe(SCN),

Omxe, posmisuatu coai @epymy(Il) i @epymy(IIl) mosxHa 3a XxapaKkTep-
HUMU peakIligaMu.
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!

KopoTko mpo roxosue

BigMiHHOCTI B KMCJIOTHO-OCHOBHUX Ta OKMCHO-BiTHOBHMX BJIa-
ctuBocTax cuoinyk Pepymy(Il) i Pepymy(IIl) mosicHIOIOTHCA Pi3HU-
MU 3HAUEHHAMU CTYIIeHIB OKUCHeHHA Pepymy B HUX. [lopiBHAHHA ix
BJIACTUBOCTEN MOKAa3ye, II10:

* epym(IT) oxkcuz i pepym(Il) rizpoxcun y XiMiuHNX peaxilisx BU-
ABJAIOTH BJIACTUBOCTI CJIa0KMX OCHOB i BiTHOBHUKIB;

« epym(IIl) okcun i pepym(IIl) rizpokcun y XiMiuHMX pearIrigx
BUSABJISAIOTh aM(pOTEPHI BJIaCTHUBOCTI 3 IepeBaKaHHAM OCHOBHUIX; BiJ-
HOBHi Ta OKMCHIOBaJIbHI BIJaCTUBOCTiI — 3 IIepeBaskaHHAM BiJHOBHUX

* coui @Pepymy(Il) i Pepymy(IIl) y BogHOMY PO3UMHI I'iAPOTi3yIOTh-
Ccs 3a MepIIMM CTYIIeHeM 3 YTBOPEHHSAM KMCJI0oro cepemoBuira. Coui
Depymy(1Il) icHyroTh K KpHCTAJIOTiAPATH.

Posmisrators cnonyku @epymy(Il) i @epymy(1Il) 3a AkicHEIMHE pe-
aKI[IAME. YCi IIi CIOJIYKN MalOTh IIPAaKTUYHE 3HAUCHHS.

¢) Kourponsni sapnanns

® 1. IosacuiTs, yomy

a) pepym(II) rizpokcunm — ocHOBHA cnosykKa, a pepym(IIl) rizporcung —
ampoTepHa;

6) cionyxku @epymy(Il) BUABIAIOTE JIUIIIe BiTHOBHI BJIACTUBOCTI, a CIOJNYKHU
@Depymy(II]) — BigHOBHI i1 OKMCHIOBAJIbHI BJIACTUBOCTI.

2%, Ypaxosywouu, 110 coi Pepymy(Il) — BiAHOBHUKM B KUCJIOMY CEPEIOBUIIII,
JOIUIIIITh PiBHAHHSA PeaKIrii:

KMnO, + FeSO, + H,SO, — MnSO, +?+? +?

3. Maca B3ajiBHOTO CTep:KHS IiCJAsA BUTPUMYBAHHSA Y BOJHOMY PO3UMHI

kynpyMm(II) miTpary 36inpmmunaca ga 1,6 ri fopisuioe 23,2 r. Busnaure macy

3aJIi3HOTO CTEPIKHA N0 3aHypeHHA B po3unH Kynpym(II) Hitpary i macy mini,

110 BUi/IUJIACA Ha CTEPIKHI micad peakirii.

4*. Cymim saimisa, ¢pepym(IIl) okcuay i micky macomo 7,8 © 06pOOUIN XJIOPHI-
HOIO KMCJIOTOI0 06’eMom 36,5 mur i3 macosoro yacTkoro HCI 20 % i rycTunoro
1,1 r/cm3. ¥V pesyabrari peakiiii 3i0paau ras o6’emom 1,12 i1 (u.y.). O6unc-
JITh Macy IIiCKY B CyMiIIri.

5°. BusHaure, AKa Maca 3aJi3HOr0 KyIIOPOCY IIOTPi0HA IJIA IPUTOTYBAHHSA PO3-
yunay pepym(II) cyapdary macoro 400 r iz macoBoro yacTKom 7 % .

6. BusHauTe Macu peUOBUH, 1110 OYAYTH y (hiabTpaTi, AKIIO 4O POZUYUHY MAaCOI0
10 r 3 macoBoto yactkor Kynpym(Il) cyasdary 25 % monuwaum HATpiit rigpo-
kKcupy macoio 20 r i3 macoBoro yacTko 20 % .
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MPAKTUYHA POBOTA 13

PO3B’A3YBAHHA EKCITEPUMEHTAJBHUX SATAY 3 TEMU
«METAJITYHI EJIEMEHTH TA IX CIIOJIVKH »

B Bapianm I (cepedHniii pigernv )

1. ¥ mpoHyMepoBaHUX IPOOIPKaX MiCTATHCA: IOPOIIKKU HATPili Kap-
boHary i Kamiit xaopuny. [loBeniTs HaABHiCTH y HUX KaTrioHiB Harpiro i
Kauiro Ta anionis COZ i Cl” y pozunnax.

2. 3nilicHITH IEPEeTBOPEHHS:

Cu — CuO — CuCl, — Cu(OH),

CxiaamgiTh piBHAHHA BiAMOBIAHMX XiMiUHMX peakIiiii y HOHHUX (op-
MaXx Ta CXeMU eJIEKTPOHHOTO OaIaHCy.

B Bapianm II (docmamHuiil pigerbv )

1. PosmisuaiiTe peyoBHMHM, IO MICTATHCA B TPHOX MIPOHYMEPOBa-
HUX IIPOOipKax 3a MOIMOMOTM JIHIIle MArHil0: PO3UMHU HATPill XJOPHULY,
kynpyMm(Il) xmopuny, xaopuaHol KucaoTu. [[oBeniTh, 1110 BUAAHI pO3UM-
HU — xJjopunu. CKIamiTh piBHAHHA BiAMOBIZHMX XiMiUHUX peakIliii y
HOHHUX (hopMax Ta CXeMHU eJeKTPOHHOT0 OGalaHCy

2. 3nilicHITH IEPEeTBOPEHHS:
/ Al (SO4)s
Al - AICL— X

S Na[AI(OH).]

Busunaure X. CxiaamiTh piBHAHHA BiAIOBIZHMX XiMiUHUX peakIliii y
MOHHUX (popMax Ta CXeMHU eJeKTPOHHOTO OaIaHCy .

B Bapianm III (8ucokuil pigeHv )

1. PosmisHaiiTe pe4OBUHU, IO MIiCTATHCA B TPhOX IIPOHYMEPOBAHUX
MIPoOipKax 3a JOIIOMOTH JIUIIIE MUHKY: PO3UNHU CoJIell HaTpi# cyabdary,
kynpym(Il) cyabsdary, cyabhaTHOI KMCJIOTH Ta HaTpil rigpokcuny. Jlose-
IiTh, 10 BUAAHI po3unHu — cyabdaTtu. CKIamiTh piBHAHHSA BiAIOBi THIX
XiMiUYHUX peakiliii y HOHHUX (hopMax Ta CXeMU eJIeKTPOHHOTro OaJaHCy.

2. 3MificHITh IepeTBOPEeHHA:

Fe — FeCl, — Fe(OH), — X — Fe,O,

CxaamgiTh piBHAHHA BIATOBIAHUX peakIliil y HOHHUX (h)OpMax Ta CXeMU
eJeKTPOHHOro 0aaHCcy. 3a3HAUTe HAa3BU YTBOPEHUX PEUOBUH.

316



PO34IN 4

NMPOMUC/IOBE BUPOBHULITBO
HAUBAMJIUBILLNX HEOPTAHIYHUX PEYOBUH



Po3pin 4

§ 74. 3aranbHi HayKoBi NpUHUMNN XiMiYHOro BUpO6GHMLITBA

VYceBimomaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
noscH08amMuU OCHOBHI HAYKOBi MPUHITUIIN XiMiYHOTO BUPOOHUIITBA,
B AKUX amnaparTax i 3 IKOI METOI BOHU 3iICHIOIOTHCH;
Ha3ueamu i popmynoeamu HayKOBiI IPUHITUIIN;
3Hamu O3HaUYeHHA XiMiuHOI TexXHOJIOTiI, XiMiYHOI TPOMUCJIOBOCTI.

Bu Bike o3HaAiOMUINCA 3 BEJIMKOIO KiJIBKICTIO Pi3HUX PEUOBUH, IKi Ma-
IOTh BajsKJIMBe 3HAUEHHS JJIs IIPOMMCJIOBOCTI i CiIbCBKOTO rocrotapcTsa, a
TaKOK MOBCAKIEHHOTO KUTTA JIOAUHU. Terep AidHaeTeCh, AKUMU CIIOCO-
0amu 11i peuoBUHU HOOYBAIOTh Y MPOMHUCJIOBOCTi, 30KpeMa XiMiuHi.

XimiuHA IPOMMCJIIOBICTH — ITe TaJTy3b I'OCIIOAAPCTBA, 1110 BUPOOJIIE
MIPOYKILiI0 HA OCHOBI XiMiuHOI ITepepoOKM CUPOBUHMI.

Sk BU y:Ke 3HaeTe, IIPOMICJIOBI MeTOAM 3iliICHEHHSA XiMiUHIX IPOIEeCiB
BUBYAE Ximiuna mexHnonozia (y OYKBaJIbHOMY 3HAUEHHI CJIOBO «TEeXHOJIO-
risg» — I1e HayKa IIpo peMecJa).

XimiuHA TEXHOJIOTiA — HayKa MPO HAWOiJIBIN palioHaJbHi if eKOHO-
MiuHi MeToau i 3acobu MacoBoi XiMiuHOI IMepepoOKM CUPOBUHM, Ha-
miBdabpuKaTiB i TPOMUCIOBUX BiIX0IiB HA MPOAYKTH CIOKMBAHHA.

TomoBHa MeTa ximii i xiMmiuzoi TexHOJIOriI — BUPOOHUIITBO Pi3HOMAaHIT-
HUX PEUOBUH i MaTepiaJiiB 3 IEBHUM KOMIIJIEKCOM MeXaHiuHUX, (DiBUUHUX,
xiMiuHMX Ta 6ioJIOTiUHMX BJIACTHMBOCTEI 3a MOIOMOIHY XiMiUHHX peakIfiii.
XimiyHa TeXHOJIOTis BUPIIIye ITi MUTAHHS HA OCHOBI 3araJlbHUX HAYKOBUX
npuHIuOis (Tada. 22).

Ta6bnuuysa 22
HaykoBi npuHUunm ximiuHoro BUpo6HMLTBa
3arajbHi NPUHIUITHN YacTKOBI NIPUHIUITHN
1. Bubip cupoBuHU HocrynHicTs i momupeHicTs y npupogi (riimbuHa

3aJIATaHHA CUPDOBUHU), CTYIIiHb PO3POOKYU
TPOMUCJIOBUX METOMIB il BUTyUeHHS, KOHIIeHTPAIlisa
CUPOBUHU (BMiCT OCHOBHOI PEUOBUHU i JOMiNIOK),
MOXKJIVBiCTDH TPAHCIIOPTYBAHHA

2. CTBopeHHA 306isbIIeHHA IJIOI] TOBEPXHIi BiTKHEeHHA (B3aeMosil)
ONTUMAaJbHUX YMOB peareHTiB, HaABHICTBb KaTaJizaTopa, i ABUIIIeHHA
IIPOBEEHHA XiMiuHUX TUCKY, HarpiBaHHA Y1 OXOJIOKEeHHS, KOHIIEHTPAIlid
peaxIii peareHTiB

3. IloBHe i KOMILIIEKCHE IMuprynamnia, CTBOPeHHA CYMIdKHIX BUPOOHUIITB

BUKOPUCTAHHA CUPDOBUHU (3 mepepoOKM BinxoniB)

4. ITpuHNUI Binbip koHCTPYKIifTHMX MaTepiasiB, TenI000MiH,
KOHCTPYIOBAHHSA alapaTiB | yTUJIi3allid TEIJIOTH XiMiUHUX peakIliil, IpoTUTeUisa
i mpaMoTeuis peareHTiB
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3akxkinyenns maba. 22

5. IIpuHIUO Mexanisaria it aBToMmaTu3aIisg BUPOOHUIITBA

6e31epepBHOCTI

6. 3axmcT JOBKiLIA i ABTomMaTusalia MKiAJINBUX BUPOOHUIITB,

JIOAUHI repMeTH3allis anapariB, yTuUIisaia Bigxois,
HelTpaJsizamia BUKumIiB y armochepy

Ha ocHOBi 3arajabHUX IPUHIINIIIB XiMiuHOI TeXHOJIOTiI po3pol0isgeThes

TEeXHOJIOTiuHa cXeMa BUPOOHUIITBA TOTO YU iHITIOTO MPOAYKTY.

!

KopoTko mpo roosHe

BupobHUIITBO HAWBaKJIMBIIINX HEOPraHIUYHUX PEUYOBUH 3Iiii-
CHIOE XiMiUuHa IPOMMCJIOBICTH, OCHOBOIO KOl € XiMIUHA MEXHOL02is
AK HayKa IIPO HaMOiJBIN paljioHaJbHI Ta €KOHOMiYHi MeToau i 3a-
cobu MacoBOi IepepoOKM CHUPOBUHU (IPUPOIHUX MaTepiaJiB), Ha-
miBabpuKaTiB, TPOMUCIOBUX BiAXOAiB Ha HEOOXiTHI IPOAYKTHU 3a
JOIIOMOTH XiMiUHUX peaxiiiii.

XimMmiuHa TeXHOJIOTisI PO3B’A3ye HM3KY MPo0aeM: y AKMX amapaTrax
IIPOBOAUTU PeEakKIlii; 3 AKMX MaTepiaiB BUTOTOBJATH OOJJaTHAHHSI,
AKOI0 Ma€e OyTH TeXHOJIOTiUuHa cxXeMa BUPOOHUIITBA; K 3a0€3IIeUnTU
YMOBH, 3a SKUX Peakilil Bif0OyBaTUMyThCA IIMBUAKO; AK 3IiMCHIOBATI
KOHTPOJb 3a IIPOIlECOM i 3a0e3meuynTn Moro 0esmnery. XiMiuHa TeXHO-
JIOTif BUPIiIllye 3a3HaUeHi MUTAHHS Ha OCHOBI HAYKOBUX IPUHITHIIIB
opragisarrii XiMiuHOT0 BUPOOHHUIITBA.

¢) Kourponbhi 3aBnanns
® 1. CpopmymroiiTe, o Take XiMigHA TeXHOJIOTidA, i IOACHITH, UMM BOHA

3aliMa€EThCA.

2. Bimowmo, 110 xiMiuHA TPOMMCIIOBICTh BUKOPUCTOBY€E HAWBUTIAHIITY CUPOBHU-
Hy. IToscHiTh, y YoMy caMe IToJArae ii BUrigHicTh.

3. VYci, xpiMm omHOTO 3 HA3BAHUX HUIKUE CIIOCODiIB, € cmocobamMm IIOImepesHbOl
00poOKY CUPOBUHU. 3a3HAaUTe BUHATOK: a) COPTYBaHHs; 0) OI[iHKA AOCTYI-
HOCTi CMpOBUHU; B) 30araueHus; I') MOAPiOHEeHHs; I') ounIleHHAa. BigmoBigs
OOI'pyHTYyHITE.

4. TloscHiTh 3HAUEHHS MPUHIUIIY TEILJIOOOMiHY i HPUHIMOY HMUPKYIAIii. 3
AKOI0 METOIO iX 3aCTOCOBYIOTH?

5. Kopucryiouncs maj. 130, MOACHITE, 3a AKUMU TeXHOJOTIYHUMHY IPUHITHIIA-
MU 3IiCHIOETHCS TeIJI000MiH Yy 3MilfIOBUKOBOMY i KOKYXOTPYOHOMY TEILIIO-
00MiHHUMKAX Ta y MOTJIMHAJBHiN i mpoMuBHi 6amrax.
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Man. 130. MpoTuTeyinHi anapaTi: d — 3MiNOBUKOBUI | KOXYXOTPYOHWI TEMNOO0OMIHHUKY;

6 — NornnHanbHa i NPoMM1BHa G6alTL
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§ 75. Bupo6HuuTBO CynbdaTHOI KMCNoTn

YceBimomaeHHA 3MicTy IIboTo ITaparpada j1ae 3Mory:
xapaxmepu3ysamu CUPOBUHY CYJIb(ATHO-KUCJIOTHOTO BUPOOHUIITBA,
oro crafii i TeXHOJIOTiUHY cXeMy, OyIOBY i1 pOOOTY OCHOBHUX allaparis;
ckaadamu PiBHAHHA XiMiUHUX peakIiii, 1[0 Jie;KaTb B OCHOBi KOKHOIL
cTafii BUpOOHUIITBA;
00T pyHmosyéamu ONTUMAaJIbHI YMOBU IX 31ilicHeHHA;
noscHioéamu HAYKOBI NPUMHIUIMN XiMiuHOI TexHOJIOTII y BUPOGHUIITBI
cyJIb(aTHOI KMCJIOTHU;
3Hamu rajry3i 3acToCyBaHHS CyJIb(DaTHOI KUCJIOTHU, 11 3HAUEHHA.

Cyiab(aTHa KKCJa0Ta 32 PiBHOMAaHITHICTIO I 00CATrOM 3aCTOCYBaHHS Ha-
JIeXKUTH M0 HaWBaKJIUBIIINX IMPOAYKTIB XiMiuHOro BUpoOHUIITBa. BaraTo
raJiy3eil IpoOMIUCJIOBOCTI ITOTPEOYIOTEH CyIb(haTHOI KMCIOTH.

Kopucryrounucs maj. 131, nmpuragaiite, sKe 3aCTOCYBAaHHS Ma€ CyJabdar-
Ha KUCJIoTAa.

Bupob6uurirso
Bupob6uuIrTso Bupob6uuIiTso ap . BHpOﬁHI{L}TBO
) . MiHepaJIbHUX aMoHiM
cyabdaris XpoMaTiB
n00puB cyabdary
Bupo6HUIITBO
Bupo6GHUIITBO ap -
MiHepaJIbHUX
BUOYXOBUX
- KUCJIOT
H,PO,, HF
Iob6yBaHHA CIIUPTIB, CyiasdaTtHa Merasyprisa
KHCJIOT, eTepiB Ta iHIIUX |« KHucJIoTa > KOJBbOPOBUX
OPTaHIYHUX CIIOJIYK H,S0, MeTaJIiB
Bupob6HUIITBO T
OopraHiuHUX DaBJICHHA
0apBHUKIB MeTasis
Ximiuni OuuieHHd Bupo6HUIITBO
Bupo6GHUIITBO - . P .
IIOKOBH i BOJIOKHA, Ha(QTONIPOAYKTIB MIHEpPaJIbHUX
HATORI TEeKCTUJIbHA i minepanbHUX mirMeHTiB
IIPOMUCJIOBICTE MaceJ i pap6

Man. 131. Cxema 3acTocyBaHHA CynbdaTHOI KNCIOTH

Cuposuna. [I1s BUpPOOHUIITBA CYJIb(ATHOI KHCJIOTH BUKOPUCTOBYIOTH
pisHi cysnbdypoBMicHI peuoBuHU. 1le MOKYTH OyTH AK IPUPOAHI MaTepiaau,
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TaK i BiZixomu iHIIIIX BUPOOHUIITB, 4 TAKOK ra3yBaTi MPOAYKTHU BUIIATIOBAH-
HA cyab(iniB KombopoBuX MeTasiB (Ma. 132).

IIpupoxani ——» Camopopgua cipra S
» cyabdhypoBMicHI o
Marepiaan » Cysnedinui pymu: .
3asisHuit koruenaH (mipur) FeS,
xaabKomipuTt CuFeS,(CusS - FeS)
IIMHKOBa oOMaHKa ZnS
CupoBuna g
BUPOOHUIITBA CyJIb(haTHOI
xucaota HySO, CipkoBogensb H,S AK cKiagoBa
BimxomiB Kokcoximii Ta
HadTomIepepodKu

Bigxonu inmux ——» l'asyBaTi IpoAyKTU BUIIATIOBAHHSA
BUPOOHUIITB cynb(}iniB KOIHLOPOBUX MeTAJiB,
BiXOAM KOJILOPOBOI MeTayprii

Man. 132. Cxema cMpoBUHMW AN BUPOOHMLTBA CyNbdaTHOT KNCIOTK

Huwni maituacriliie BUKOPUCTOBYIOTH 3aJII3HNI KOJTUeIaH — IIOIIUPEHY IIPY-
poxuy MiHepanbHy cupoBuHy. Kpim Toro, Bis Mmictuts Bix 40 10 50 % Cyabpdy-
py, peiita — powmimku cnoayk Kobansty, Hikoimy, Apceny, Ceneny, Kymnpy-
my, [{uaky Torrto. Ile osHauae, 1110 pyay IOTPiGHO ITepepodIaTH KOMILIEKCHO,
0e3 BigxomiB, a OTiKe, 3HAUHO 3MEHIIINTY BapPTiCTh Cyab(haTHOI KUCJIOTH.

3amacu caMOpOJHOI CipKu y mpupoxai HeBeauki. OgHAK 3 HOTJIALY CY-
YaCHUX BUMOT II[OJI0 ITiIBUIIEHHA e(DEKTUBHOCTI BUPDOOHUIITBA CYJIb(aTHOI
KUCJIOTH 11 OXOPOHU JOBKiJIJIA caMOpPOHA CipKa — OJWH i3 HaWKpaIluXx BU-
IiB mpupoaHOi cupoBuHU. BHacTiTOK 11 ciasifoBaHHA [OOYBAIOTh I'ad 3 BEJIN-
kum BMmicToM cyabdyp(IV) okcuay SO,, AKUH NpaKTUYHO He MOTPedye cIie-
IiaJbHOTO ouuIlieHHA. I]e Mae BeJIuKe 3HAUEHHA AJIA KOHTAKTHOTO CIIOCO0Y
IoO0yBaHHA CyJb()aTHOI KMCJIOTH, TOMY BUKOPUCTAHHA caMe I[iel CHpOBUHU
3061JIBITYETHCA.

IIpore HaiigemeBry cyab(aTHy KUCJIOTY BUPOOJIAIOTHL HA 3aBOJaX, 1110
BUKOPHCTOBYIOTH BiIXOAM iHIITUX BUPOOHUIITB AK CUPOBUHY, — KOKCOXi-
MiyHUX, HaQTOIEePepoOHUX, KOJhOPoBOoi MeTanyprii. EdhekTuBHicTh TaKOI
CUDOBUHM OYEBUHA IIle i TOMY, III0 il BUKOPUCTAHHA Ia€ 3MOTY 3MEHIITY-
BaTH BUKUAU B aTMoc(hepy PeUuoBUH, AKi 3ryOHO BILIMBAIOTH Ha POCJIUHMU,
TBApPUH i JIIOIEN.

Orxxe, AK CUPOBUHY B OCHOBHOMY BUKODHUCTOBYIOTH ipuT FeS,. 3 uno-
ro 1o0yBaTh cyabdyp miokcux SO,, nani — cyabdyp rpuokcun SO, i, Ha-
pernri, cyabdaTHy KucaoTy. 1li mepeTBopeHH i BigmoOpasKaioTh TpHU cTamgil
BUPOOHUIITBA CYJIb(HATHOI KUCIOTH.
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Ilepma cramia — qo0yBaHHSA CYyAb(YP MTiOKCUAY BUNATIOBAHHAM IipUTY
FeS,. IIpouec mounnaeTseca 3a remmneparypu 400 °C, a gami — 3a paxyHOK
BUOLJIEHO]I ITiJ Yac peakIlii TemjaoTn:

4FeS, + 110, = 2Fe,0, + 850,71, AH = —3420 ]l

Peakuyis sunanrwsarnhns 3a1i3H0z0 K0N4eOdaAHYy € HEOO0OPOMHOKW, eK30mep-
MiUHOW, 26MePOo2eHHOI0, HEKAMALiMmULHO.

Y mid s BUNATIOBaHHA HAAXOAUTH mipuT FeS,. Ase Bin Moxke yTBOPH-
TU CIeYeHUU NIiJIbHUH I11ap, i peakilia sararbMyeTbcsa. ToMy B iU 3HUBY
BAyBaeThcs moBiTpsa (mas. 133). Illap mipuTty posnyiryerbes (Horo HasuBa-
IOTh « KHUILJIAYUM IIIapOM» ), IIBUAKICTh peakIlii 3pocTae, OCKiIbKY Bcepeau-
Hi BigOyBaeThCcA iHTEHCUBHE IIePeMiIllyBaHHSA TBEPAOTO PpeareHTy 3 KUCHeM.
Temneparypa B neui carae 800 °C. HagmuImok TemaoTu peakilii BiTBOAUTh-
cd (3a MPUHITUIOM TEIJI000MiHY).

Man. 133. Cxema BUpo6HMLTBA CyNbdaTHOT KACIOTK
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Jpyra cragis — oKUCHEHHS cyabQyp TJiOKCUIY:
280, + 0, = 280,, AH =—-198 ]l

Pearuyis oxucHerHa cyav@yp diokcudy € 060pOmMHO0, eK30MepMiLHOw,
2emepozeHHO-KamaaimuiHom.

Bigximuwuii ras, orpuMaHUi HaA MepIiii cTagii, moTparise 3 mevi y mu-
KJIOH, IIOTiM — B eJIEKTPO(iJIbTD, fe ounuIlyeThed Big nury. Hai foro mpo-
MUBAIOTh BOJOIO i KOHIIEHTPOBAHOIO CYJIH(ATHOIO KMCJIOTOIO, IIT00 OUNCTUTHU
Bim xarajiTuuHOl oTpyTHu. IIpoMUBAHHS BeAyTh MPOTUTEUi€I0, IPU IIBOMY
ras oxosopKyeTbesa. Tomy nepen okucHeHHAM rasd SO, HArpiBaKTh Y TEILIO-
obomimHMKax. OuuiieHui i migirpiTuii ras morpamise B KOHTAKTHUH aria-
par. TyT BiH KOHTAKTy€ 3 KaTajai3aTopoM, PO3MiIlleHNM ITapaMu Ha CHeIlli-
aJIbHUX PeIiTKax.

V¥ mporieci oKkMCHEHHS BUAIJIAETHCA BEJIMKA KiJIbKiCTh TEILJIOTH, AKa Bif-
BOOUTHCSA Ha TEIJIOOOMiHHUKU, Je IMigirpiBaeThcd ras, mo HagxoauTh. Ile
ae 3MOTY 3a0IIaI;KyBaTH MAJNBO W BOAHOYAC HiATPUMYBATHU ONITUMAJIbHY
TeMIIepPaTypy IPOIecy OKMCHEeHHS.

Tpersa cragis — yTBOpeHHSA Cyab(aTHOI KMCJIOTH:

SO, +H,0=H,SO,, AH =-132 x][:x

Pearuia ymeopeHHA CYAbPAMHOL KUCLOMU € HEOOOPOMHOI0, eK30omep-
MIYHOI0, 26MepPOo2ZeHHOI0.

ITornuHaHHA CyAb(PYypP TPUOKCUAY 3MIMCHIOETHCA HE UKCTOIO BOIOIO, a
KOHIIEHTPOBAHUM PO3UMHOM CYJIb(ATHOI KUCJIOTHU 3 MACOBOIO YACTKOIO BOAU
0,02 — 2,0 % . ¥V npoMy BUHAJKY TEILJIOTA, II[0 BULLIIETLCS, e Ha Harpi-
BaHHSA KUCJIOTHU. 11 TeMIIepaTypa JIAIIe TPOXH IIiABUINYETHCA, TOMY KUCJIOTA
He BUIIAPOBYETHLCA i TYMaHy He YTBOPIOE.

Ileit mporec BimOyBaeThbcA y MOTJIMHAJBHIN OammTi — abcopbepi — 3a
OpUHIUIOM IpoTuTedii. 1A 30iJbIIeHHA IJIOII IIOBEPXHI 3iTKHEHHI
rasy # pigumHmU 0AaIlTy HAIOBHIOIOTHL HACAAKOIO 3 MOPIIEJAHOBUX Kijellb,
AKi 3poInyioThea cyibdaTHOO KucaoTooo. CaMe Ha moBepxXHi Kijelp Bia-
oyBaeTbca abcopbiia cyabhpyp(VI) okcuay MIiBKOI KOHIIEHTPOBAHOTO
PO3BUYUHY KUCJIOTHU.

Ilig wac TpumBajloro HacHWUYeHHS radyBaTHM 803 cyab(paTHOI KUCJIOTH
YTBOPIOETHCA ogeym, 1o Mmictuth 100 % -By cynabdaTHy KUCIOTY, B AKil
posunHeHu HagIumKoBuii SO,.

Oneym — numisda ojiicra piguua, 1mo € posunHom SO, y GesBonHii
cyabdartuiii kucaoti. IIpu po3baBIAHHI BOJOIO OJEPKYIOTH UUCTY CYJIb-
daTHy KuCa0Ty ab0 ii KOHIIeHTPOBAHUN PO3UNH — KiHIIEBi MPOLYKTU BU-
poOoHUIITBA.

' KopoTko mpo rorosue

¢ Cyab(aTHa KHCJI0Ta Ma€ BaKJIWBE 3HAUEHHS AJs 6araThox raJy-

3eil HapOAHOI'0 TOCIOAAPCTBA.
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CUpOBUHOIO I8 BUPOOHUIITBA CYJIb(haTHOI KMCIOTH MOKYTH OyTH!
AK IPUPOAHI MaTepianu (3alisHuii KoJaueJaH, caMOPOJHA CipKa), TaK
i Bimxomam iHIMIHX BUPOOHUIITB (CipKOBOAEHb — AK CKJIAZ0BA BiIXOIiB
KOKCOXiMiUYHUX i Ha)TOmepepoOHUX 3aBOMiB, ra3yBaTi MPOAYKTHU BU-
MaJI0BaHHA CYyIb(MiTHUX PYA KOJbOPOBUX METaJiB — SIK BiAXOAU KO-
JBOPOBOI MeTamyprii).

Bupo6HUITBO Cynb(MhaTHOI KHMCIOTH MOAITAETHCA HA mpu cmadii:
ITOOYyBaHHSA CYyJIbMYP AiOKCUIY, OKMCHEHHS 0T0 i yTBOPEHHS CYIb(aT-
HOl KHUCJIOTH.

B ocHOBY TexHOJIOTiUHOI cXeMHU BUPOOHUIITBA IIOKJIaJeHO HAYKOBIi
NPUHIUIN XiMiuHOI TeXHoJIorii: Bubip cupoBUHU Ta ii IOBHE i KOMII-
JIeKCHEe BUKOPUCTAaHHA; CTBOPEHHA ONTUMAJLHUX YMOB IJIS ITPOBEIEH-
HA XiMiYHUX peaxIliii, IPOTHUTEUis i TeImI000MiH; 30iIbIITEHHA IIJIOITL
IOBEPXHi 3iTKHEHHSA pPeareHTiB; 6e3IMepPepPBHICTE MPOIlECy; 3aXUCT JO-

BKiJJIs i 3MOPOB’ A IIOAUHMA.

¢) Kourponsni saBnanns

® 1.

2.

Cyab(paTHY KHCJIOTY Ha3UBAIOTh «XJi00M XiMiuHOI TpoMucIoBOCTI» . SIK B
rajgaeTe, 4omMy?

IIpuragaiite, AKUMU TPUHIUIIAMU KEPYIOTHCA, O0MPAIOUU CUPOBUHY IJIA
BUPOOHUIITBA cyabdaTHOI Kucsotu. IlopiBHANTE OKpeMi BUAU CUPOBUHU
3TifHO 3 UMY IPUHIIUIIAMHA.

HasBiTh cTazmii BupoGHUIITBA CYAb(PATHOI KUCIOTHU 3 MiPUTY KOHTAKTHUM
crrocobom. HanunriTh BiATIOBiAHI piBHAHHA peaKIliii i cxapakTepusyure ix.

3a maj. 133 mosACHITh TeXHOJIOTi10 BUPOOHUIITBA CYJIb(ATHOI KUCJIOTHU.

IIpuranaiite, 3a AKUMU IPUHITUIIAMU XiMiUHOI TeXHOJIOTiI IPAIIOIOTh: a) Cy-
muabHa 6airra; 0) moranHaJbLHA 6allTa; B) TeIJIOOOMIHHUKA.

O06uucIiTh, Ky Macy cyJab(aTHOI KMCJIOTH MOKHA moOyTu 3 1 T mipury,
AKIIO B HbOMY MacoBa YacTKa epyM qucyabdiay mopisuioe 60 % .

TBepaa, *KOBTOTO KOJILOPY peuoBMHA A, pearyouu 3 razoM B 6e3 Koabopy i
6e3 3amaxy, yTBOpioe 6e36apBHUI, 3 PI3KUM 3amaxoM ra3 B, AKuii 3a HaaB-
HOCTi KaTaJjiizaTopa B3aeMoJie 3 HaAJIUIIKOM rasy B i1 yTBopioe peuoBuny I'.
VYHacaigok po3unHeHHA peuoBuHU I' y KOHIIEeHTPOBaHIY cyab(aTHIN KUCIOTL
YTBOPIOETHLCA PEeUYOBUHA I. IIpu nomaBaHHi 1O PeYOBUHU I Bogu YTBOPIOETH-
cdA cuJIbHA MiHepaJibHA Kucjora I, 3gaTHa 3BYIJIIOBATA OPTaHiUHi CIIOJTYyKH.
IITo aBasioTh coboto pewoBunu A, B, B, T, I, I? HanunritTs piBHAHHS peak-
IIifA, 110 BimOyBatOThCA ITi Uac 3a3HaUEHUX ITIePETBOPEHb.

. O6uncaiTh, AKY Macy CyJab(yp TPUOKCUAY TPeOA POSUNHUTH B POSUNHI CYJIb-

(darHOi KucI0TH Macoro 100 r i3 macosoro yacTroro H,SO, 91 % , 1106 nobyTu
oJieyM 3 MacoBoto uacTkowo SO, 30 % .
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§ 76. OxopoHa HaBKOJINLIHbOIO cepefoBULLa Bif 3a6pyAHEeHHSA
npomMmucnoBumun sukngamm. KucnotHi gowi

VYceBimomaeHHA 3MicTy IIbOTO ITaparpada gae 3Mory:
Ha3ueamu OCHOBHI TUIIN 3a0pyAHEeHHA Ta HaWBaKJIMBIIIi iX AiKepesa;
noscHI08amMU YNHHUKY, 1110 3yMOBJIOIOTH XiMiuHe 3a0pyAHEHHSA TOBKiJI-
J51, B0KpeMa KHUCJIOTHI JTOIITi;
3anucysamu PiBHAHHA PeaKIiil, 10 iTI0CTPYIOTh YTBOPEHHSA KUCJIOTHUX
OmaziB;
8UCJI08/1106AMU CYIMKEHHSA NP0 BILIMB XiMiYHMX YMHHUKIB, 30Kpema
cynbdyp giokcuny, Ha JOBKijId.

Bupobuuua gissnbHiCTD JIOAUHYT 3aBAA€ 3HAYHOI ITKOIM KHUBil 000/JI0HITL
3emi — Giocdepi, IOPYIIYIOUN €KOJIOTiUHY PiBHOBATY, II[0 CKJIAJIACS 3a Uac
icuyBaHHsa HaIoi nmaaHetu. HuHi gy»xe rocTpo moctrae nmpobdiemMa OXOPOHHU
HABKOJIUIITHBOTO CEPEOBUIIA ¥ 3B’ A3KY 3i 3HAUHUM, iHKOJI KaTacTpodiu-
HHUM BILIMBOM HACJIiIKiB roCIIOfapChKOl JigJbLHOCTI JIIOAMHYA HA IIPUPOLY. Y
KiHIIeBOMY MiZICYMKY OTPYIOIOThCSA BOJA, IOBiTPs, I'PYHT, 1110, 3BiCHO, IIIKO-
IUTH 340POB’I0 i CAMOIIOUYTTIO JIIOEH.

IIpore ximiuHe 3a0pyAHEHHSA MOXKe MaTH M Henpami Hacaigru. Haopu-
KJIaJ, BeJIUKi I HEKOHTPOJIbOBAHI BUKUAU BYTJIEKHUCJIOTO ra3y M03HAYAIOTh-
cd Ha KJimari, a 1e, B CBOIO Uepry, — Ha BUPOOHUIITBI XapuoBUX HPOAYK-
TiB. 3MiHa KoHIeHTpaliii 6ioreanux eaementiB (HiTporeny, Cyabdypy,
dochopy, Kaaito ToI110) IPU3BOAUTDL 10 CKOPOUEHHA a00 3HUIMEHHA OTHUX
HONYJIAIiN 1 OypXJANBOTO PO3SMHOMKEHHS IHIITNX.

Posrinamemo Koukperuunii npukiaan. OQuH 3 OCHOBHUX 3a0pYIHUKIB I10-
BiTpa — cyabdyp piokcun SO,, abo cipuucTuil ra3, AKU OTPYIOE HABKO-
JIUIITHE CepeoBUIIIe.

= [IpuragaiiTe, 1110 BaM BiZloMO IPO CyJab(pyp TiOKCHUZ, cCXapaKTepusyuTe

TOT0 BJIAaCTUBOCTI.

3BigKM came y moBiTpi 3’saBis-
eTbCA CyIb(yp miokcun SO,?

IMpupogaum mxepenom SO, €
OKHMCHEHHA cipkoBoguo H,S at-

Moc(hepHUM KMCHEM I 030HOM:

2H,S + 30, = 250, + 2H,0
H,S+0,=80,+ H,0
OCHOBHUMU AHTPOIIOTEHHUMU
moxepesamu cynbdyp giokcury SO,
€ CcHOajgBaHHA IIaJuBa, BUILIAB-
JAHHA MeTasliB (IUMOBi rasm), po-

6oTa aBTOMOOGiNILHOTO TpaHcmopTy Man. 134. [xepena Ta wkianmsa Ais cynbdyp
(BuxuromnHi rasu) (mas. 134). AioKcnay Ha 300POB’A NIOANHN | [OBKINNA
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Cynbohyp giokcua SO,, MOTpPaNIA0YN y IOBITPA, MOKE CIPUYUHUTHA
YTBOPEHHA KUCAOMHUX 00Ui8, TTKIIJINBUX JIJIs YCHOT'O *KUBOTO.

KucmoTHi omagm y BUrasami goiry, rpagy, CHIT'y HeraTMBHO BILJIMBAIOTH
HaA POCJINHU, PYHHYIOUU XJIOPO(DiJ y JUCTKAX, M0 YCKJIATHIOE (DOTOCUHTES
i nuxanHga. IIpu DbOMYy YHOBiJIBHIOETHCS PO3BUTOK POCJIHUH, 3HUMKYETHCHI
BPOXKAMHICTD CiIBCHKOTOCIIONAPChKUX KYABTYP. SIKIIO TaKWil BIJIUB TPU-
BaJIWi, TO POCJAUHM, OCOOJMBO XBOWHI, ruHYTh. [lia cynedyp miokcuay SO,
Ha JOBKiJIJISA MPU3BOAUTE IO 3POCTAHHSA 3aXBOPIOBAHOCTI Ha JiereHeBi XBOPO-
6u. ITorepnaroTs Bif Ail SO, METaTOKOHCTPYKIIil, OCKIIBKY IPUCKOPIOETHCA
iX KOpo3is, pyHHYIOThCA apXiTeKTYpPHI criopyau i mam’ATKU KYJIbTYPH.

SAK came YTBOPIOIOTHLCA KUCJIOTHI JOIIi?

B aTmocdepi cynbdyp giokcua SO, mijg BIIXBOM HE3HAYHOI KiIBKOCTI
PO3IIOPOIIIeHNX MeTaJiB i ix coseil (mepeBakuo Fe i Mn) oKMCHIOETBCA IO
cyasdyp Tpuokcuny SO,:

280, + 0, = 2S80,,
AKHUHN B3a€EMO/JIi€ 3 BOJIOTOI0, YTBOPIOIOUM CTOPOHHIO IJISI OBiTPsA pedoBU-
HY — CyJab(daTHy KUCJIOTY:

SO, + H,0=H,SO,

AnanoriyuHu# «BHECOK» Y IOABY KMCJIOTHUX OOIIiB POOJATH OKCUIU
Hirporeny:

2NO + O, = 2NO,
2NO, + H,0 =HNO, + HNO,

Y cyabhaTHO-KHUCIOTHOMY BUPOOHUITBI IIepepobdioTh i Jo0yBalOTh,
B0KpeMa, TaKi pe40BUHMU, AK cipKoBoAeHb H,S, cynsdyp aiokcuzn SO, cyis-
Gyp Tpuokcux SO,, cyabdaTHy KUCIOTY. 3PO3YMiJo, 10 Ii PEUOBUHU MO-
JKYTH IMOTPAILJISATY B IIOBiTP4A 1 3aBIHaBaTu MIKOAW 340POB’I0 JI0Aeli, pyHHy-
BaTu OyaiBiIi Toro. Panirre Tak i 6yJto.

CyuacHa TexHiKa Ja€ 3MOT'y VHUKHYTHU ab0 3HAUHO 3MEHIITUTHU 3a0py-
HeHHs aTMocdepu MKIIJINBUMU pedoBUHAMU. [[JId IIbOTO amapaTu repme-
THU3YIOTh 1 CBOEYACHO PEMOHTYIOTh, MiATPUMYIOTh OIITUMAJIbHUNA PEKUM IX
poboTH, B IlexaX YCTAHOBJIIOIOTH BEHTHUJAIIIO Ta CIelliajJbHe 00JIafHaAHHSA
LIS BJAOBJIIOBAHHSA 3 BiAXiAHMX rasiB MIKigIMBUX peuoBUH. BuKoOpuCTOBY-
I0Th TAKOXK 3aco0U iHAWBIAYaJIbLHOTO 3aXUCTY: OKYJISAPU, I'YMOBiL pyKaBUU-
KU, IIPOTUTA3U TOIIIO.

' KopoTko npo roiosne

® XimMiuHa IPOMMCIOBICTE Aefasii OilbIlle PO3BUBAETHCS, BUPOOIAE

0e3stiu HeoOximHUX peuoBmMH. CTBOPIOIOTHCA HOBITHI TexXHOJIOTiI, cy-
yacHi XiMiuHI BUPOOHUIITBA, CTAIOTh OO JIAAY IOTYKHI MeTaayprii-
Hi Ta ripHpuYopyaHi KombiHaTu. IIpakTUYHO BCi BUPOOHUIITBA MAOTh
IIPOMUCJIIOBI BiX0AM, 1110 3a0PYJHIOIOTH HABKOJIUIITHE CEPEIOBUIIIE.
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OxHUM 3 OCHOBHUX 3a0pyAHUKIB aTMochepu € cyJabPyp TiOKCum
S0O,. Bin mae npupoxani (oxucHenna H,S) Ta anTpomorenHi mxepe-
Ja (crmajBaHHA IMAJWBa, BUXJOMNHI rasdW aBTOTPAHCIOPTY, AWUMOBI
rasu MeTaJIyprii, 0co0JuBO KOabopoBoi). IloTpaniadmoum B aTmoche-
Py, CyJIbMYpP OiOKCHU BUKJINKAE YTBOPEHHA ITKIIIMBUX IJI JOBKIJIIA
KHUCJIOTHUX OIaIiB.

§ 77. NMpoMuncnoBuin CMHTE3 aMOHiIaKy

VYceBimomaeHHs 3MicTy IIbOT0 ITaparpada gae aMory:
nosAcH8amu XiMiKo-TeXHOJIOTIUHY CXeMy CUHTe3y aMOHiaKy, OymoBy it
po06OTY KOJIOHU CUHTE3Y;
ckaadamu PiBHAHHSA CUHTE3y aMOHiaKy;
xapaxmepu3ysamu TeXHOJOTiUYHY CXeMy BUPOOHUIITBA;
00T pyHmMo8y8amu ONTUMAIbHI YMOBU CUHTE3Y;
onucysamu CTaHOBJEHHS BUPOOHUIITBA CHHTEeTUYHOTO aMOHiaKy B YKpa-
imi.

Y npomucnosocmi aMOHiaK CUHTE3YIOTh 3 IIPOCTUX PEUOBUH — as30Ty N,
i Bogmro H:

N, +3H, = 2NH,, AH=-92 g/«
~—— ——
4 mMoJIb 2 MOoJIBb

3a AKUX YMOB 3JiHICHIOETHCSA I[eH CUHTE3, MOKHA Ji3HATHUCS 3 PiBHIHHS
peaxiii. OmHaK AJ1 BUPOOHUIITBA I[OTO 3aMaJio, 60 OCHOBHUM 3aBAAHHIM €
He IIPOCTO JOOYBaHHS aMOHiaKy, a JOOYBaHHS HAOLILII eKOHOMIUHNM CIIO-
cobom. 11 1b0or0o HeoOXiTHO 3’ ACYyBATH ONMUMAALHI YMOBU CUHMESY, TOOTO
K JOCATTHU HaiOiJIbIIIOT0 BUXOMY aMOHiaKy, a IpoIec — IPUIIBUAIIUTH.

3BepHiMOcs 10 piBHAHHA peakKirii. II[o 3 HbOTO BUAHO?

1. ITa peakIiis € 000poTHOIO, OTIKe, 10 KiHIlg He BigOyBaeThesd, y IIporeci
peaxiIiii BCTaHOBJIIOEThCS XiMiuHa piBHOBAra.

2. Peaxkiiia BimOyBaeThCsa MidK razaMu 3i 3MeHIIIEHHAM 00’ €My .

3. Peakiiis ek3orepmiuna, ii mepebir cyIpoBOIKYEThCA BUIiJICHHIM Te-
ILJIOTH.

fAK came xepyBaTH TaKOIO peaxilieio, ImaM’sITAalOUM, IO BUPOOHUIITBO
aMOHiaKy Mae 0yTU eKOHOMiUHO BUTiAHIM ?

IIpuragaemo Teopito, a came — mpuuiun Jle lllatenwe: skKwo cucmema
nepebyeae 6 cmari pieHogazu, mo 8 npoueci 0il Ha Hel CUJ, W0 BUKIUKAIOMb
3cye pisHosazu, cucmema nepexo0umy Yy maxkuil cmaw, 8 sKomy egpexm gio
Ub020 8NJUBY NOCLAOLIOEMBCA.

Toxx poO3MipPKOBYEMO: SIKII[O PEAKI[is eK30TepMiuHa, TO HOTPiOHO 3HU3HU-
TH TeMIIepaTypy, 100 aMOHiaK He pos3kJjaagaBca. OnHaK 31 SHMIKEHHAM TeM-
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mepaTypu INBUAKICTH peakIlil yIOBiJIbBHIOETHCS, TOMY AOMIiJIbHO BUKOPHU-
cratu KaTtaJjaisatop. IIpore Bizomo, 1110 KaTaisaTop IOYMHAE AaKTUBHO TisITU
JIIIe TPU HarpiBaHHI 10 meBHOI TeMiiepaTypu. OT:Ke, 3SHUKYBaTHU TeMIIepa-
TYypPy MOKHAa, ajie 0 IIeBHOI MeXKi.

Hani saBepTaeMo yBary Ha Te, ITIIO peakilid Misk rasamMu BimOyBaeTbcs 3i
3MeHIIIeHHAM 00’emy. Ile odHavae, 1110 piBHOBAra 3MilllyBaTUMETHCSI B OiK
YTBOPEHHSA aMOHiaKy 3a YMOBH IIiABUIIIeHOr0 TUCKY. IIpoTe HABiTH 3a Ay:Ke
BHUCOKOT'O THCKY 3B’f3aTHU BeCh a30T i BOAeHb HEMOJKJINBO, a 3aCTOCYBaHHS
BUCOKUX THCKiB ITOBHAYUTHLCS HA BaAPTOCTi oOJagHAHHA i 3aTpaTax eHeprii
IpU CTUCHEHHi radoBol CyMiTliri.

Buxopasauu 3 ymM0B mpoIiecy, poomMo BUCHOBOK, ITIO IJIS CUHTE3y aMOHia-
Ky HeoOXimgHO:

a) sactocyBaTu HeBeauKuii Tuck (30 MIIa), 110 gae sMory samicTuTH; pis-
HoBary B 0iK YTBOPeHHS aMOHiaKYy;

0) BuKopucTaTu KaTamdizarop (rybuacte samizo 3 momimikamu ALO, i
K,0);

B) migBumuTu Tremmnepatypy (mo 450 — 550 °C).

Taki yMoBHY € onmumaibHUMU IJISI EKOHOMIYHO BUTIJHOTO CHHTE3Y aMO-
HiaRy.

Peaxmia BinbyBaeTbcsa B ko10Hi cunmesy (main. 135). Bona ckianaers-
¢ 3 TeIJI0OOMiHHUMKA (HMKHS YaCcTHUHA) i KaTaaisaTopHOI KOPOOKM (BEepXHs
YyacTUHa), JiamMeTp AKOI Melno MeHIni, HisK BHYTPIIIHIN fiaMeTp KOpuycy
Kosouu. OT:Ke, MisK KaTajai3aTOPHOIO KOPOOKOIO i KOPIIYCOM YTBOPIOETHCS
mrismHa. X0JI0HA CYMIIII a30Ty 3 BOAZHEM HAaAXOAUTh Y KOJIOHY KPi3b IO IITi-
JUHY i 3amobirae meperpiBanHio Kopiycy. I'azoBa cyMmiln ige moHM3y, mpo-
XOAUTDH MisK rapsauuMu TPYOKaMU TemJI000MiHHUKA, HAarpiBaeThed i moTpa-
IJIsI€ OO0 KOpOoOKU; KaraiaizaTropa. Came TyT, Ha KaTajaisaTopi, BinzOyBaeThCs
cuHTe3 amMoHiaKy. [Ipu nmbomy BugiasgeThesa 6araTo TemaoTu. I'apaua cymi
aMOHiaKy, a30Ty ¥ BOOHIO HAAXOAUTH Y TPYOKHU TeIJIOOOMiHHUKA, Harpina-
oun ix. BigdyBaeTrbca menioo6min, TeTJIOTA PeAKINil ymuai3yemvbcs — I1ie
OIVH 3 BaKJINBUX IIPUHIIUIIB CyYaCHOTO BUPOOHUIITBA.

T'as, 110 BUXOAUTH 3 KOJIOHU CHHTe3y, micturh 12—15 % amoniaky.
Toxai He3po3yMis0, YOMY CHHTE3 BBaKAETHCSA eKOHOMIUHO BUTiZHUM. Piu y
TOMY, III0 HaJaJIi B IIpolleci BUPOOHUIITBA BUKOPUCTOBYIOTh NPUHUUN UUD-
KYJaayii, 3a AKUM a30T i BOJeHb, 1[0 He IPOpearyBaJiii, BiIOKPEMIIOIOTHCA
Bif 3pimsKeHOr0 aMOHiaKy i 3HOBY ITOBEPTAIOTHCA B KOJOHY CUHTE3Y. 3aB/si-
KUY IPUHIUITY IUPKYJIAIII Ha cCyYacHUX 3aBOJaX BUXiJl aMOHiaKy CTAaHOBUTh
96 — 98 %.

B Vxkpaiui mepiuii 3aBos 3 BUpOOHUIITBA CHHTETUYHOTO aMOHiaKy cTaB
mo nagy B 1933 p. y m. I'opaismi Howmernbkoi obsacti. Ilisuimne 3’ aBuaucsa
s3aBoau B luinponsep:xuHCHKY (1938), CeBepomonenbKy (1958), Uepkacax
(1962), Pisaomy (1965). Humi TpuBatoTh JOCTiI:KeHHA III0I0 BAOCKOHAJIEH-
HSA TeXHOJIOTiI amiauHOTO BUPOOHUIITBA.
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Man. 135. [poMncnoBui CMHTE3 aMOHiaKy

KopoTko mpo rosiosue

o=

CuposuHo IJjid CUHTe3y aMOHiaKy € a30T i BOIEHb, 1X B3a€MO/isa
BiIOyBa€ThCs B KOJLOHI cuHme3y. ONTUMAaIbHI YMOBU CUHTE3Y — THUCK
30 MIla, masgBHicTh KaTaJisaTopa, remmeparypa 450 — 550 °C.

Cepen OCHOBHUX HAYKOBUX IPUHITUIIIB, HA AKUX I'PYHTYETHCA IIPO-
MUCJIOBUU CUHTE3 aMOHiaKy, — 0e3nepepénicmyv Ipouecy, UUPKYLsi-
uis, mensooOMiH TOIIO.

¢) KourponsHi 3aBnanns

® 1. HanumriTs piBHAHHS peakIliii 71a60paTOPHOTO i IPOMUCIOBOTO CIIOCOBiB J0-
OyBamHaA aMoHiarky. Homy B JiabopaTopii aMmoHiaK J00OyBaiOTh i3 CyXUX peyo-
BUH i B cyxomy npuiazi?

2. O6rpyHTyliTe YMOBHU, 3a SKUX Yy IPOMUCIOBOCTI 700yBaioTh amMoHiak. Yu 1mo-
BHiCTIO y3TOIKyIOThCA 1i yMoBU 3 mpuHIunoM Jle IlTatense? [latiTe 06TpyH-
TOBaHY BiAIIOBiAb.

3. Kopmyc Kosionu cuHTEe3y aMOHiaKy 3po0JeHo 3i craii. Bimomo, 1110 3a BUCOKO1
TEMIEePaTypPHu i BUCOKOTO TUCKY BOJIEHb Ta aMOHIaK PYHHYIOTh cTab. SIKe iH-
JKeHepHe PillleHHs Jae 3MOTY 3aXUCTUTH KOJIOHY Bif XiMmiuHOTO pyiiHYyBaHHA?

4. BusHaure, aKuit 00’e€M BoAHIO (H.y.) HEOOXiTHUI A BUPOOHUIITBA aMOHia-
Ky Macoio 5 T, AKIIO BUXi aMOHIaKy 3aBASIKU UPKYJIAIil ctaHoBUTHL 95 % .
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5. Kopucryounuch maa. 135, moscHiT, mpusHaueHHA KOMKHOI'O amapary i sa-
TaJbHUM Xi TeXHOJOTiUHOTO IIPOIecy CUHTEe3y aMOHIaKYy.

6. HasBiTh 3arajpHi NPpUHIUNN XiMiuHOro BUPOOHUIITBA, 10 BUKOPUCTOBY-
IOThCA B IPOMUCJIOBOMY CUHTe31 aMoHiaky. Binmosigb o6rpyuTyiiTe.

7. BusHaure, SsKui 06’eM aMOHiaKy MOKHA 100y TH (H.y.) B 1abopaTopii, SKIIo
IigTH HAJAJIUIIIKOM JIYT'y Ha aMOHil cyJIbdaTr macoio 33 T.

8*. 3 azory 06’emom 67,2 i1 i BogHIO 06’°emMmom 224,0 J1 yrBOpPUBCS aMOHiaK (H.y.).
BuropucroByiouu ioro, nooyau 400 M po3unHy HiTpaTHOI KMCJIOTH i3 Ma-
cosoio uacTkoro HNO, 40 % iryctunoro 1,25 r/mi. BusHaure BUXif mpoAyK-
Ty peakxiii.

§ 78. Cnnasn

YceBimomaeHHA 3MicTy IIbOTo ITaparpada gae 3Mory:
noscH08amMu IPUPOAY CILIABIB, B0KpeMa CILJIaBiB 3aji3a Ta iX BUiB;
xapaxkmepu3yeamu BJIACTUBOCTI CIIJIaBiB, IX 3acTOCyBaHHA.

BinpmrocTi meTasiB BiacTuBa 34ATHICTH 3MIiIIIyBATHUCA OAUH 3 OOHUM Y
PO3IIIaBJI€HOMY CTaHi i1 yrBopioBaTu cmiaBu. CIiaB CKIAZAETHCA 3 IBOX i
0isbIlle KOMIIOHEHTIB, Yy TOMY YMCJi i HeMeTasiB. Hanpukiaan, menvxiop —
CILJIaB MiJi 3 HiKeJeM.

Mesbxiop — Iie ciIaB, B IKOMY MacoBa yacTka Miai cramosuts 80 %,
a mikemxio — 20 % . 3a 30BHIIIHIM BUTJIALOM Haramye cpitso. Bukopucro-
BYETHCSA OJIS BUTOTOBJIEHHSI CTOJOBUX HPUOOPIB i XyMOKHIX BUPOOIB, s
KapOyBaHHS MOHET TOIIIO.

MeragiuyHi cmiaBu — 1€ OSJHOPiAHI crcTeMu, IO CKJIaIaI0THCS 3
IBOX i OinbIrie MeTaIiB (iHKOJIM — MeTaJiB i HeMeTasiB) i3 Xxapak-
TePHUMHU METAJIYHNMU BJIACTUBOCTSIMIU.

Bararo cmiaBiB (0pousa, cTajdb, YaBYH) BigoMmi Ie 3 maBHiX uyaciB i
B)Ke TOJi MaJu IIUPOKe IPAaKTUUYHe 3acCTOoCyBaHHA. YucTi meTaau He 3a-
BXKJAM 3aJ0BOJIBHAIOTH BUMOTH, AKi CTABJAATHCA 0 TEXHIUHUX MarTepia-
aiB. Tomy B IpOMUCJIOBOCTI IMIUPIITe BUKOPUCTOBYIOThCA ciiyiaBu. Ile mo-
SACHIOETHCSA THUM, 110 CNJAABU LACMO MAKMb MAKL 8JACMUBOCMI, AKUX He
Marnwmsv memanu, wo ix ymeoprwiwomo. [lesaki BaacTuBocTi cuiasiB (mil-
HiCTh, TBEPIiCTH, EJIEKTPUYHUNA ONip, KOPOBiliHA CTIAKiCcTh TOIIO) 3HAU-
HO BUIIli, HiK y UMCTUX MeETAJIiB, IO € iX KOMIIOHeHTamMmu. HanpukJian,
Owpantominiii — cnyas aawoMminio (95 %), migi (4 %), maruiro (0,5 %),
manrany (0,5 % ) — sbepirae jerkicTsb, aje HabaraTo TBepAiIuii 3a ar0-
MiHi# i Migb. MeTasu y ciiaBax MOMKYTHb PO3BUNMHATUCS OAUH B OTHOMY,
YTBOPIOIOUM MexXaHiuHi cymimnti, abo pearyBaTu oquH 3 OTHUM 3 YTBOPEH-
HAM [HMepMemaniyHux CNOLYK.
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3maTHiCTH MeTaJiB y pO3IJIaBJIEHOMY CTaHi He JINIITe 3MiITyBaTHUC, a i
yTBOpPIOBATU OOUH 3 ofHUM (i 3 HeMeTaslaMu) Pi3Hi CIIOJYKH — ITe OJHa
3 IIPUYMH TOTO, 1110 (DiBUYHI BJIACTUBOCTI CILJIaBiB Pi3KO BiAPi3HAIOTHCA
BiJl BJIacTHUBOCTEN THX METAJIIB, 3 AKX BOHU CKJIAJAIOThCS

3a mpusHAUEeHHAM i BIaCTUBOCTSIMYU PO3PiBHAIOTH CILJIABU KOHCMPYKUiil-
Hi, IRCMPYMenmaavHi, Hapompueki, kopo3iitnocmiilki, cneyianvri Toiio. B
aTOMHIH TeXHiI[i BUKOPUCTOBYIOTh CIJIABU 3 OCOOJIMBUMU BJIACTUBOCTSIMU,
110 3JaTHi YIOBLJILHIOBATH ¥ BiIOMBAaTH HEUTPOHU,, 3aX OILJIIOBATH Y-IIPOMEH],
nepegaBaTH TEIJIOTY, IO BUALIAETHCS Hil Uac SaepHUX peakIfi.

3aJrizo piJKO 3aCTOCOBYETHCS B YMCTOMY BUTJISAMIL, a JUIIE ¥ CIJIaBaX —
yaByH (BmicT C > 2 %) i crans (Bmict C <2 %).

IlepeBaskHua OibIIiCTh 3ai3HUX CIJIABiB MiCTUTL BYTJIellb. Po3mniaBieHe
3aJ1is0 posunHse 00 4 % ByrJiertio. I1ix uac TBepaHeHHs po3miaBy aromu Kap-
0OHY BKOPIHIOIOTHCA B KPUCTAJIUHI I'PaTKM 3ajisza. Pemita po3urMHEHOTO B
POSILIaBJIEHOMY 3aJ1i31 ByIJIeII0 BUAIIAETLCA i Yac TBepPAHEeHHA Y BUTJIAL
rpadity i bepym kapbiny Fe,C, axuit Hajae TBePAOCTI ii KPUXKOCTi YaBYHY .

Cepen uaByHIB po3pi3HAIOTH JWBapHi i mepepobHi. JJusapruil UaByH BU-
KOPHUCTOBYETHCS AJA BiAJIMBAaHHA AeTajiell, a nepepooHuUil — TMeperiaBis-
€ThCS Ha CTaJIb, OCKiJIBKM Ma€ BUCOKY TBePIiCTh i He migmaeThesa 00poOITi.

Crausi mozinAoThCa Ha gy2aeyesi (CIaBy 3ajisa 3 ByIJIeneM) i Jezosani,
K1 MicTaTh Jezytoui do6asKU, TOOTO HOMIIIKY iHIITNX METajiB, III0 HAJA0Th
cTaji IiHHUX BaacTuBocTed. Tak, BaHAmil HAZae cTaai KOBKOCTi, IIPYsKHOCTI,
CTIiHIKOCTI ITi yac rapTyBaHHSA, BOJIb(ppaMm i MoJibgeH — TBepPAOCTi i Kapo-
TPUBKOCTi. XpPOMOHiKeJIeBi, TOOTO Heip:KkaBHi, cTaJi cTifiki 1o Kopoasii. HasiTh
He3HaUHi JOMIIIIKY PiKiCHUX MeTaJIiB HalaloTh CTaJIi HOBUX BJIACTHUBOCTEM.

HIkignuBuMu nad crajdi € gomimiku cipkm i gocdopy, 60 podaaTs ii
KPUXKOIO.

Humi crBopeno ciiaBu 3 epekToM mam’ATi popmu (Ha ocuHoBi Tutany Ti
¥ "Hikesio Ni). Bupo6u nmeBHoi hopMu 3 TaKUX CILJIaBiB micasa 6araTopasoBoi
nedopmariii y mporeci HarpiBaHHSA BiJHOBJIIOIOTH CBOIO (hopMy.

' KopoTko mpo rorosue

¢ ¥V posmiaBaeHOMY CTaHiI MeTAaJIW MOKYTH 3MIiITyBaTHUCA OJUH 3 Of-

HUM, YTBOPIOIOUHU CIIJIaBHU.

Cnaasu — 1e OTJHOPIZHI cucTeMM 3 XapaKTepPHUMH BJIACTHUBOCTSI-
MI, YaCTO-TYCTO KOPHCHIIIIMMM, HiK y METaJIiB, IO IX CKJIAZAalOTh.
IIpuunrHa moJyiArae B TOMY, IT0 IIPKU 3MIIITyBaHHI MeTaI He JUIIIE PO3-
YUHAIOTHCS, a i1 BBAEMOIIIOTH OAWH 3 OJHUM, YTBOPIOIOUU iHmMmepmema-
JIUHI CNOAYKU.

PospisHAOTH criaBu 3a IpM3HAYEHHAM i BJIACTUBOCTAMU — KOH-
CMPYKULUHL, LHCMPYMEHMAAbHL, HAPOMPUBKL, KOPO3LUHOCMIUKL,
cneyiabHi TOIIOo.
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CnuaBu 3asrisa MoAiAOThECA Ha YaByHH i crasi. Yagynu OyBaioTh
JIMBAaPHi i mepepobHi, a cmaJli — BYTJIEIeBi i JeroBaHi. 3a JIeryiounMn
ITobaBKaMMU JIETOBAHI CTaJIi IMOAIIAIOTLECA HA XPOMOHIKeJIeBi, Moiome-
HOBI TOIIIO.

¢) Kourponshi saBnanns

® 1. Hatite osHauenHda craBiB. HasBiTh cmaBu, BijoMi BaM 3 TOBCAKAEHHOTO
JKUTTS.

2. TloscHiTb, YOMYy BJIACTUBOCTI CIJIaBiB i MeTaJiB, 1110 BXOAATH [0 iX CKJIAdY,

pisHATHCA.

3. ITomipkyiiTe, YOMy B IIPOMMCJIOBOCTi BUKOPUCTOBYETHCA HE UUCTE 3aJi30,

a #oro cmnaBu. SIKi caMe cmiaBu 3ajisda 3aCTOCOBYIOTH ¥ BUPOOHUIITBI Ta B
mobyTi?

4. TlopiBHsaliTe uaByH i crasb. BusHauTe mepeBaru i HeHOJiKM 000X BUIIB

CILJIaBiB.

5. Amamisyroouu cranab Ha BMmicT Kapbony, cmanuiu ii 3pasok macoro 2,5 i go-

oyau 0,1 r kap6ou(IV) oxcuny. BusmauTe macoBy uacTky Kapbomuy B cTaui.

6. O0uucTiTh Macu Mifi Ta HiKesto, AKi Tpeba B3ATU i fOOYBAaHHSI MEJIbXiopy

macoro 250 Kr.

7. Busnaure macu mrromOyMm(1I) okcuny i cramym(IV) okcuny, moTpiOHUX AJIA

IoO0yBaHHA cIIaBy npumoio macoio 500 r, B skomMy MacoBa uactka [LiaromoOy-
MYy CTaHOBUTH 66 % , a Cramymy — 34 %.
Jlaryuuy maanuky macoro 10 r (ckaazg aatyni: W(Cu) =60 %, W(Zn) =40 %)
3aHYPEHO B CKJIAHKY 3 XJIOPUIHOIO KUCJIOTO0 3 MacoBoro yactkoio HCI 30 %
i rycrunomo 1,15 r/Ma. O6uuciiTh KiTbKicTh peYOBUHY Ta3y, IO BUAIIUBCS
IIPU BOMY, Ta 00’ €M BUTPAUEHOI'0 PO3UNHY KUCJIOTHU.

®
e

§ 79. [lomeHHMIA Nnpouec BUPOOHULTBa YaBYHY

YceBimomaeHHs 3MicTy 1IboTo Iaparpada 1ae 3Mory:
3Hamu OyIOBY JOMHU, XiMisM BUPOOHUIITBA YaBYHY i IILJIaKY;
3anucysamu PiBHAHHA peaKIliil, 110 iJIOCTPYIOTH YTBOPEHHA YaBYHY i
HLIaKY;
xapaxmepuidysamu TeXHOJOTIYHY cXeMy AOo0OyBaHHSA YaBYHY;
noscrwsamu pobOTy NOMHH i KayIepis.

YaByH n100yBaOTh CIIOCOOOM BiJHOBJIIOBAJIbHOI BUILIABKU Y 0OMEHHUX
neuwax (mau. 136).

JomenHa miu — Iie CIIopya 3 BOTHETPUBKUX MaTepiariB 3aBBumku 30 M,
miamerpoMm 6 M, ii npogykTuBHicTs — 2000 T UuaByHY 3a 100y. Bepxusa uactu-
Ha IJOMHHU, uepes3 AKY 3aBaHTAXKYETbCA wuxma (CyMiIll CMPOBUHHUX MaTepi-
aJriB — 3aJsisHOl pyau, maauBa i irrociB), HasMBaeThCA KOLOWHUKOM. Uepes
KOJIOITHUK HIIUXTAa IOTPAILISAE B JOBTY Waxmy, 10 PO3UIUPIOETHCA JOHUBY.
Ile moserimye mepecyBaHHA IINMXTU 3TOpHW NOHU3Y. B Mipy mepemireHHSA
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MINXTH [0 HAWIIUPIIOL Ya-
CTUHU IIeYi — posnapy — 3
Hei0 BimOyBaroThCsA mepe-
TBOPEeHHA, B pe3yJbTaTi
AKUX YTBOPIOETHCA YaBYH.
CrmouaTKy 3ropsie KOKC
3 YTBOPEHHAM BHCOKOI

TeMIIepaTypu, OCKLJIBKM
peakIiia ek3oTepMiuHa:
C+0,=CO,1

Kap6ou(IV) okcun, 1o
YTBOPIOETHCA, MIPOXOAUTH
Kpish po3meueHUH KOKC i,
IIOTJIMHAIOUY TeILJIOTY, Bif-
HOBJIIOETHCA 10 CO:

CO, +C = 2CO7

A uvanuwnii rasz CO 3a Bu-
COKOI TeMIIepaTypu JIeTKO
BiTHOBJIIOE 3aJ1i30:

Fe,0, + 3CO = 2Fe + 3CO,1

3a/1i30 YTBOPIOETLCA B
TBepaomMy crtaHi. I'ybuacti
TPYAOYKU IOTO BOMPAIOTH
Kap6on Ta iHmIi exemenTHn
i mepeTBOPIOIOTHCA Ha 4Ya-
Man. 136. CxeMa JOMeHHOI neui ByH. Bin miaButbes i cri-
Ka€ B 2OPHO.
¥ nomHy pasom 3 py00 HaAXOJUTD i IycTa mopoja, 1o mictuts SiO, Ta
iHITL goMIiIMKM. Yci BOHU OysKe TYTOmJaaBKi i MOMKYTh 3aKYIIOPUTH ITiYU, IKa
mpaiioe y 6esnmepepBHOMY pekuMi 0araTo pokis. ToMy B IIUXTY, KPiM pyau,
nopaioTh Gurocu (Banuak). CaCO, mij BILIMBOM BUCOKOI TeMIIEpaTypPHu PO3-
KJIAAETHC:

CaCO, = Ca0 + CO,1

YTBOpEeHUI KaNbI[ill OKCUJ B3A€MO/Ii€ 3 TYTrOIJIaBKUMU OKCUIAMU, IO €
B IIIUXTi, i MEPEeBOAUTSD IX Yy JIeTKOILJIaBKUM IaaK. Hanpukian:

CaO + 8i0, = CaSiO,

IIlnak nermmmii 3a vaByH. BiH IJIaBa€ Ha MO0 IIOBEPXHi 1 3aXUINa€ YaByH
Big oKucHeHHA. YaByH i IJIaK HAKONUUYYIOTHCSI B I'OPHIi, 3BiIKM iX IIepio-
JIUYHO BUITYCKAIOTh.

3 yaByHY BifJIMBaIOTh AeTaJi CKJIamHol Kou(iryparii, pisui Bupobu. ¥
JUBapPHUN YaBYH YaCTO BBOIATHL MOOABKM MarHiio Ta iHmux mertasiB. Ile mo-
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Man. 137. Bupo6bu 3 uaByHy

JIITIIITYe MeXaHiuHi BJJaCTUBOCTI UaBYHY, 3MEHIITY€E HOT0 KPUXKicTh. 3 JUBap-
HOT'0 YaBYHY BUTOTOBJISIOTH CTAHMHY MAaIlllH, MaX0Bi KoJieca, IJINTU, I'PaTH,
XYIOOKHI BuUpobu, mam’ aTKu MucTenTsa (Maj. 137). 3 noMeHHUuX IJIaKiB BU-
Ppo0JIAIOTE Oy AiBeIbHI MaTepianu (1I1aK00eTOH, IILJIAKOBATY, CKJIO TOIIIO).

3 BepXHbOI YACTUHY JOMHU BUXOAUTE 00MeHHUIL 2a3. BiH MicTUTE cyMmiInn
rasie — CO (28 %), CO,, N, ra 6araTo nuny. Ile# ras cnaniooTh, a TEIIO-
Ty BUKOPUCTOBYIOTH JJIsI IOMEPEIHBOr0 HArPiBaHHSA IIOBiTpsA, 30arauyeHoro
KHUCHEM, 1[0 HAAXOAUTh Y IIiY.

IloBiTpa HarpiBaloOTh y cHEINiaJbHUX OaITax — Kaynepax, CIOau 3 TOM-
HU HaIXOOATh rapsaui rasu. Jlomenni rasu mictarek kap6ou(II) okcun CO,
BiH 3rOpsf€ B Kaymepi i migsulirye fioro remiepartypy. Ilotim gomeHHi rasu
aBTOMATUYHO HAAXOIATH ¥ APYTUHN KayIep, a KPidb HepIINi ITOYNHAETHCS
MIPOAYBKAa IMOBiTPsA, IO CIPIMOBYETHCSA B JOMHY. Y pPO3:KapeHOMY Kayiie-
pi moBiTpaA HarpiBaeThcA. ¥ TaKU cIIOCi6 eKOHOMUTHLCA IAJIUBO, AKe y Be-
JUKil KigbKocTi 3aTpavanocs 60 Ha HigirpiBaHHA MOBIiTPSA, 1[0 HAAXOAUTDL Y
momuy. KoxxHa toMHaA Mae KiTbKa KayIepis.

! Koporko npo ronosne

e anYH BUILJIABJIAIOTh Y JOMEHHHMNX IIeduax. OcHoBHA CHUPOBUHA —

3anisna pyda. B tToMHY 3aBaHTa)XYIOTh WUXMmMYy, TOOTO BUXiTHI MaTe-
pianu — pyny, maauBo i gaiocu. SIK maanBO BUKOPUCTOBYIOTH KOKC
(iHKOJIM TPUPOAHM T'a3); BiH YACTKOBO € BiTHOBHUKOM. @Ptocu (Bat-
HSKW) IPU3HAYEHI AJIA IePeTBOPEeHHS TYTOILIaBKUX MOMIIIIOK Ha Jier-
KOILIaBKU ITIJIaK. 3aJIi30 yTBOPIOETHCA B TBEPAOMY CTaHi — ryb6uacre,
IOTiM BOHO PO3ILIABJIAETHCA, HACUYYETHCSI BYTJIEIIEM i IEPETBOPIOETh-
cs HA YaBYH.
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¢) KourponsHi 3aBnanns
® 1. IosacHiTs, mo Take muxTa. SIkuii ii ckran? SIke TpU3HAUEHHA KOMIOHEHTIB

MIAXTU?

2. Poskaxith mpo 6ymoBy i miro moMeHHOI meui.

3. CxapaxTepusyiiTe XimMisM JOMEHHOTI'0 BUPOOHUIITBA YaBYHY. BigmoBias mpo-
iTfocTpyiTe BiIOBIAHUMY PiBHAHHAMU PEaKITiid.

4. O6uucIiTh Macy YaByHY 3 MacoBoio uacTKoio Kap6ony 4 % , 1110 MosxHa 100y-
TH 3 MaTHITHOTO 3aJIi3HAKY Macoio 519,1 Kr, AKIO0 MacoBa YacTKa JOMIIIIOK
y Hbomy 10 % .

5. Busuaure, ska Maca Kokcy gae 06’em kap6ou(Il) okcuay, moctaTHiit A Bif-
HoByeHHA (epyM(III) okcuay macoio 320 Kr, aK1o MmacoBa yacTka Kapbory
B KOKci craHoBuTs 97 % .

§ 80. Cnoco6u Bupo6HMLTBa CcTani

YceBigomieHHA 3MicTy 1Iboro maparpada gae 3sMory:

nosCH0B8a MU CIIOCO0M BUPOOHUIITBA CTAJI I IPSAMOTO BiJHOBJIEHHS 3aJIi-
3a 3 pyau;

3anucysamu PiBHAHHA PeaKIli#, IO 1IIOCTPYIOTH XiMisM BUPOOHUIITBA
cTaJri;

nopigHiogamu pisHi cmocodbu mobyBaHHA CTaji, 3HATH iX mepeBaru i He-
TOJiKM.

Crasb BUILIABISAIOTE 3 YaBYHY 1 OPyXTy. ¥ mpoIlleci mepepodKu YaByHY
Ha CTaJIb Yy CIIJIaBi 3MEHIITyeThCA BMIiCT BYTJIEI[IO (MacoBa YacTKa HMoro B CTa-
Jai me mepesutrye 2 %), cuiimito, pochopy, cipku, maurany. BumgaaeHHs
IMUX JOMIIIIOK I'PYHTYEThCA HA PeaKIisiX OKMCHEeHHA KUCHeM a0 OKCcUAaMu
Depymy B posminai. OTixe, cmanb — ue K08KUlL Cnaa6 3a1i3a 3 gyzreuem
ma iHwumu domiwkamu (memanramu i Hememaiamu ).

Y mnpomeci BUILIABAAHHSA cTajJdi BigOyBamThCA CKJIALHI IIPOIECH.
Okcuren, AKUH MiCTUTLCA B PYIi, i KMCEHBb, IO HAAXOAUTDH 3 IMMOBiTPAM
y miu a4 crajiloBaHHSA ra3dyBaToTo HajnuBa, OKMCHIOE BYTIJIENb i 3HAUHY
KiJgbKicTh 3aJjrisa:

2C+0, = 2C01

2Fe + 0, = 2FeO

Yreoperuit pepym(Il) okcun FeO, a Takox okcugum Pepymy, IO Mi-
CTATHCA ¥ OPYXTi, 3a BUCOKOI TeMIepaTypu B3aEMOIIIOTE i3 cuiIilieM, MaH-
raHOM Ta iHIIMMU JOMIIIKaMH’, SKi MiCTATHCA y YaBYHi:

FeO + C=Fe + CO
2FeO + Si = 2Fe + SiO,
FeO + Mn = Fe + MnO
5FeO + 2P = 5Fe + P,O,
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YTBopeHi oOKcuaM B3aEMOIIIOTH 3 (pyrrocamMu, AKi BHOCATH y IIiU IIif dac
BumIaBKu ctaji. [Ipu mpoMy yTBOpPIOIOTHCA IJIaKKU. BOHM JIerKo BUJaIA-
oTbed 3 medi. [Ina suganennsa dpepym(1l) okcuny, axuii 1me 3aIUIIAETHCA B
cTaJi, y po3ILIaBJeHy CTaJb AOJAIOTh POBKUCHUKY (MaHTaH, BaHAaMil, TH-
TaH), II10 B3AEMOJIIOThH 3 HAAIUIIKOoBUM FeO:

FeO + Mn = Fe + MnO

YTBOpeHi okcuIM IepexonAaTh y IILIaK.

ITix yac BUILIABJIAHHSA CTAJIEH 10 HUX IOAAIOTH Je2yoii 000a8KU — KOOAJIBT,
HiKeJb, BaHAIIN, XpOM, BOJb(PaM, MoIiOmeH, TuTad Ta immri meranu. Ile gae
3MOT'y BUPOOJISTH CTAJI Pi3HOTO CKJIAAy, IO MAIOTh IIiABUINEHY MiITHiCTb, KOPO-
3iliHY CTiHIKiCTh (Heip:KkaBHA CTAJb), BUCOKY CTIHIKiCTh /IO CIIPAITIOBAHHSA TOIITO.

€ kinbKa cmoco0iB Jo0yBaHHS CTaji: KMCHEBO-KOHBEPTEPHU, MapTe-
HiBCBLKUM, €JIEKTPOTEPMIiUHII.

B ocHOBY KoOHBepmepHO020 cnocobdy BUPOOHUIITBA CTAJIi MOKJIAZEHO PO3-
poOKu auriifickkoro Bunaximuuka I'eapi Becemepa (1856). Bin sampomony-
BaB IIepepolIaTy PiAKUi YaByH (3 HesHAUHUM BMicToM docdopy i cipku),
npoxayBatoun ioro mositpsam. ITanuBo y mbomy pasi He motrpibdue. IIporiec Bia-
OyBaeThCSA MIUMOBIJIBHO 3a PAXYHOK TEILIOTH eK30TePMiUHUX peakIliii i Tpu-
Bae 12 — 15 xB. OgHaK uepes3 HUSLKUU BMiCT KMCHIO B IIOBiTPi HEMOIKJITBO
O0yJI0 JOCATTH HOTPiOHUX TeMIIepaTypu i iHTEeHCUBHOCTI OKMCHO-BiTHOBHUX
npoiiecis. Cranb O0yjaa HU3BKOI AKOCTi. 3 PO3BUTKOM BUPOOHUIITBA KUCHIO
CTBOPUJINCH YMOBH JIJI BAOCKOHAJIEHHA cnoco0y Becemepa. B gpyrii moJio-
BuHi XX cT. 1010 3aMiHMB KMCHEBO-KOHBEPTEePHUI CII0Ci0.

3a KHCHEBO-KOHBEPTEPHHM CIIOCO0O0OM KICEHBb IPOAYBalOTh KPidb PO3-
IJIaBJIEHUN YaBYH Y CIeliaJibHUX amapaTtax — Koneepmepax (Maia. 138).
Ile BUCOKOTIPOAYKTUBHUN CIOCiO, 110 Jae 3MOTy I00yBaTU CTaJb BUCOKOIL
SIKOCTi.

MapmeHnigcvorkuil
cnoci6 po3pobuB (paH-
mysexuii meraaypr II’ep
Mapren y 1864 p. Bim
CKOHCTPYIOBAB ITiU, B AKY
3aBaHTAKYIOTHCA YaBYH,

OpyXT i mmeBHAa KiJIbKicThb
pyau. ¥ miu BBOAATHCA
momnepegHbO HArpiTi Imo-
BiTpA i mamuBo, mim uac
3TOPSAHHA IKOTO YTBOPIO-
e€ThCcA (pakesa 3 TeMmIlepa-
Typoro Mmaiizke 1900 °C.
Meran i pyga niaaBiaAThb-
cs, 1 B pO3ILIaB YBOOATD-
ca [ob6aBKM, IOTPiOHI Man. 138. KncHeBun koHBepTep
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IO BUILIABJSHHSA CTaJIi
3a/laHOTO CKJany. Bu-
TOPAHHS JIOMIIIOK Bin-
OyBaeThCA MepeBaKHO 3a
PaxXyHOK KHCHIO IIOBIT-
psa. IIpomec 1raBieHHS
TpuBae 8 — 10 rox.

3a MapTeHiBCBKUM
CIO0CO00M KUuCeHb abo
OOBITPpA  IIPONYCKAalOTh
HaJ PO3ILJIaBJICHUM YaBY-
"HOM. Ilpm mpomy BaJizo
OKHCHIOETHCA B TIOBEPX-
"HeBomy miapi. IlepeBara

Man. 139. Cxema enekTponeui. MapTeHiBCHKOTO CI0CO0Y

BVKOPUCTOBYETLCA eHepria eNeKkTPUYHOT fyru noJArae B TOMy, IO IIPO-

(Temnepatypa nepesuLyye 3000 °C) Ilec ImepepoOKU UYaBYHY

Ha CTajJb MOYKHA KOHTPO-

JIOBATH i BUPOOJIATH cTaJi pisHUX Mapok. OgHAK BiH MeHIII e KOHOMIiuHMIA,

Hi’K KoHBepTepHUii. ToMy ocTaHHIM YacoM BHUIIJaBKa CTaJIi 3a I[UM CIIOCO-
00OM CKOPOUYETHCS.

3a eJIeKTPOTepPMIiUHNM cIocoOoM, 110 Bigomuii 3 1880 p., cupOBUHOIO
31e0iIbIIToro € OPYXT, A0 AKOT0 AOJAIOTH TPOoXU YaByHY. OKMCHEHHS ByTJIe-
10, pochopy Ta AeIKHX iHIMUX JOMIIIOK 3AIMCHIOETHCA TAKOK KMCHEM i
okcumamu Pepymy, 1110 MicTATHCA B OpyxTi. Enekrpomneui (man. 139) naioTb
3MOT'y AOCATAaTH BHUIIOI TeMIepaTypH PO3ILIABY, HisK Ile MOXKJIMBO B iHIIINX
meuax, TOMY Ileii cIIoci0 HaiuacTiile 3aCTOCOBYIOTH AJIS BUILIABKU CTaJIeH,
JIeTOBaHUX TYTOILJIABKUMU METaJaMHU.

IIpame BimHOBIIeHHA 3aidi3a 3 pyau. [loMeHHUH IpoIlec IepepooKy 3a-
JisHoOI pyau HUHI € 3acTapinmum. [enasi 6iynbIle miATPHUEMCTB OPiEHTYIOTE-
cA Ha npame 8i0H08J/eHHSA, TOMY HOBUX TOMEHHHUX IeUell y CBiTi BiKe He
OyAYIOTh.

Jisa mpAMoOro BiZHOBJIEHHA 3aJji3a py/a peTeIbHO OUMIIYEThCA Bif J10-
Mimmok. IK BiTHOBHUK BUKOPUCTOBYETHCS BOIEHD:

Fe,O, + 3H, = 2Fe + 3H,0
Tumuit eheKTUBHUHM BiJTHOBHUK — IIPUPOTHUI ras:

4Fe,0, + 3CH, = 8Fe + 6H,0 + 3CO,1

3 ounIleHol PyAr i HeBeJIMKOI KiJTbKOCTI KOKCY TOTYIOTH 3aJIi30pymaHi
KyJbKU (OKATHIIIi, iHAKIIIE — OKOTKM), AKi MOJAIOTH ¥ IIUIiHAPUYIHY 00ep-
TOBY IIiU, II10 Ma€ HeBeJIUKUH yXuja. OKaTHUIII HOCTYIIOBO IIePEeCcyBaOThLCA IO
HUXKHBOI YaCTUHU TeYi, KyAu 3a IPUHIIUIOM IIPOTUTEYil HAAXOAUTH HIPU-
pomHUi rasd abo MOBITPA 3 ra3yBATUMU BiTHOBHUKAMHN — BOIAHUM Ia30M
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(CO + H,) i Boguem H,. BinnosieHHA BinOyBaeThCA 32 TEeMIIEPATyPH, HUAMK-
4ol 3a TeMHepaTypy IJaBjieHHA 3aJida. ToMmy 3a/1id0 yTBOPIOETHCA B TBEP-
oMY cTaHi (2ybuacme) y BUTJIAAL OKATUIIII B, AKi IePEIIaBIAIOTHCA B €JIeK-
Tpomeyuax, i, OOMHHAIOUM CTail0 YTBOPEHHS YaBYHY, OJEP:KYIOTH CTAJb 3
MAacoBOIO 4acTKow Fe 98 — 99 %.

JoO0yBaHHA 3a1i3a BUCOKOI (HAIBUCOKOI) YHCTOTH. ¥ 0araThoX rayy3ax
3aCTOCOBYIOTH 3aJIi30 JIMIIe BHCOKOTO CTYIIeHA YKMCTOTU. Voro mo6yBaroTh
KapOOHiLbHUM MemodoM, B OCHOBI SIKOTO JICXKUTh PEAKIIiA CIOJYUeHHS TeX-
HiuHOrO 3asisa 3 Kap6ou(Il) okcumom:

Fe + 5CO = [Fe(CO),]

YrBOpeHui hepymMieHTaKapOOHII — pigmHa, SKy JerKo BiIOKpeMuTu
BiJl TOMIIIIOK meperoHkoio. 3a TeMmmneparypu mai:ke 250 °C xapboHia pos-
KJIaJJa€ThCs 3 YTBOPEHHAM UHCTOTO 3a/Ii3a Y BUTJIAIIL IIOPOIIKY:

[Fe(CO),] = Fe + 5CO1

HobyTuii IOPOIIOK PO3ILIABIAIOTE ¥ BaKyyMi abo B aTmMocdepi BOAHIO
yomy?) i 1oOyBaOTh MeTaJI 3 MAacoBOI0 uacTKo0 Fe 10 99,999 % .
Y

' KopoTKo nmpo rojgosne

C CupoBUHOIO OJisS BUPOOHHUIITBA CTAJIi € YaByH, OpPyXT i saiisua
pyzna. Craab BUPOOISIOTh KUCHEB0-KOHBEPMEPHUM, MAPMEHIBCbKUM
i enexkmpomepmivnum cuocobamu. Ile mae 3Mory 3MEHIIUTH Yy CTaJi
BMmicT gomimiok (C, Si, P, S, Mn) 3a fomomoru iX OKMCHEHHS — YacCT-
KoBO OKCUTeHOM, AKUII MiCTHUTHCA B PYAi Ta OPYyXTi, a YaCTKOBO —
KIHCHEM IMOBiTpsaA ab00 KMCHEBOTO AYTTS, IO HAAXOAUTh y IIiU AJIS
CIIaJIIOBAHHSA IaJINBA.

Jlezyroui dobasku — meranu Co, Ni, V, Cr, W, Mo, Ti — mators 3mory
BUPOOJIATH CTATIh 3aJaH01 TKOCTI (Heip:KaBHY, i IBUIIIEHOI MiITHOCTI TOIITO).

BupoOHUIITBO cTasi i YaBYyHY IIPUHITAIIOBO Pi3HUTHCS: BUIJIABJISH-
Hs CTaJi — Ie npouec OKUCHeHHs, CIPAMOBAHNI HA 3MEHIIIeHHA BMi-
CTy BYTJIEITIO Ta iHIIIKUX JOMIIIIOK; JOMEHHUU — Nnpoyec 8i0H08JeHHA.

HaitepekTuBHIIIIMM cItocOO0M JOOYBaHHS CTAJi € KICHEBO-KOHBED-
TEePHUI, a HAWIIePCIEeKTUBHIIITNIM — IIPAMOro T00yBaHHSA 3aJIiza 3 pyau.

¢) Kourpoasni 3aBnanns

® 1. IlopiBusaiiTe uaByH i cTanb Ak ciiaBu. 1Ilo y HUX CHiIBLHOTO, a UMM BOHHU

pisHATHCA?

2. HassiTh ximiuni nporecu, 1110 JeKaTh B OCHOBi BUILIaBAAHHA cTasi. Hamu-
OIiTh PiBHAHHSA BiAMOBIJHUX peaKIliii.

3. IlopiBusaiiTe BimoMmi BaM cmocoO0u BUPOOHUIITBA CTAJi. 3a3HauTe Halxapak-
TepHiIlle, 30KpeMa IepeBaru i HeIoJiKu IUX cIoco0iB.

4. TlosAcHiTH, 10 TaKe POSKUCHUKU. 3 AKOIO METOI0 iX BBOJATH Y POBILIABIEHY
cranb?

5. Busnaute, sKa Maca pepoMaHraHy 3 MacoBoi yacTkoio Mn 80 % morpi6Ha
nas «poskucHeHHs» pepyMm(I]) okcumgy macoio 36 Kr.
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6. IlosicHiThb, y yoMy moJisAirae BiAMiHHiCTS i momiGHiCTL XiMiZsMy BUDPOOHUIITBA
YyaByHY i cTaJri.

7. Ilpuragaiite, 3 KO0 METOIO 3aCTOCOBYEThCS KUCHEBE AYTTSA B JOMEHHOMY i
KOHBEPTEPHOMY IIPOIlecax.

8°. HeipsxaBHa cTajb — Iie CILIAB, I[0 MiCTUTH XPOM. A YOMY XPOM HAJa€ CILIa-
BY KOPO3ifiHOoi cTifiKocTi?

§ 81. 3icTopii po3BUTKY YOpHOI MeTanyprii B YKpaiHi.
Metanyprina 1 oxopoHa foBKinnA

YceBigoMmaenHsa sMicTy 1boro naparpada gae 3Mory:
00T pyHmMys8amu eKoJIoTiuHi mpobJsieMu, OB’ I3aHi 3 MeTaJNypPrieto, MIIAXA
iX pO3B’A3yBaHHS;
onucysamu PO3BUTOK YOPHOI MeTaayprii B YKpaiHi;
OuiHI08aMU €KOJIOTIUHY HeOe3MeKy MeTaaypPrifHoro BUPOOHUIITBA;
8UCN08/11086AMU CYAKEHHS 3 TPUBOAY IIOJOJIAHHS €KOJIOTIUHUX IIPOOIeM.

Bupo6uuiiTso 3asiza Ha repuTopii Ykpainu Bigome 3 VII — V cT. 1o H. e.
3auvaciB KuiBcbkoi Pyci HabyB mmommupenHa CUpoOayTHUH IpoItec 100yBaHHA
3aJriza, TOOTO BiJHOBJIEHHA 3aJIi3HUX PYJ IePEeBHUM BYTiJIIAM Y TOPHAX.

Y XIV — XVIII ct. ua [Toxicei, ITpukapnarti, B Famuuuni, ma KuiBiuwi
3IiiCHIOBAJIOCS BUPOOHUIITBO METAJy B TOPHAX i IPUMITUBHUX TOMHUIAX.
Hanpurinmni XVIII ct. ma Iloaicci 3’ aBuiicsa mepiiri fJoMeHHi meui, B AKX 3
MicreBuX Py (30KpeMa, 3 00JOTHUX — JUMOHITY) BUILJIABJIAIA JIUBAPHUN
YaBYH Ha JePEeBHOMY BYTiJIJIi.

3aBojicbKe BUPOOHUIITBO YOPHUX MeTaJiB B YKpaiHi HaOyJI0 PO3BUTKY
B Apyrii momosuHi XIX ¢T. 04HOYACHO 3 IIPOMUCIOBOIO PO3POOKOIO ITOKJIA-
IiB KaMm’sHoro Byrijisa B [lorOaci Ta sanisaux pyn y Kpuopisskomy i Kep-
yeHCbKOMY Oaceiinax. Ilepiia qoMeHHA mid, IO IpaijfoBaja Ha KaM’ SHOMY
ByTinLIi, Oyna cmopymxeHna Ha mouatky XIX ct. y JIyraucery. ITounnaioun
3 80-x pokiB XIX cT. BeJuKi MeTanypriifini saBoau, IKi BUKOPUCTOBYBAaJIN
KOKc, 3’ aBuanuch y Jloubaci Ta [Ipuauinpos’i. Ilepiuii Takuii 3aBOJ cTaB A0
aagy B 1872 p. y FOziBmi (auHi — doHenbK). ¥ 1913 p. came B YKpaiui 6yio
30cepeIsKeH0 BUPOOHUIITBO MeTaay Tominmuaboi Pocii. Hdignau 42 nomenui Ta
72 mapTeHiBCBHKIi mmeui, 28 KoHBepTEPiB.

Meranypriiigi saBogu ay:;Ke 3a0pyAHIOIOTL TOBKiMasA. BumobyBaumusa it
00po0OKa pyau, IiATOTOBKA CUPOBUHY i 3aBaHTaKeHH 11 B ToOMeHHi mmeui cy-
HPOBOIKYIOTHCS YTBOPEHHAM BeJIMKOI KibKocTi muay. CaMa JoMeHHA miu
TaKOXK € TPAJUIIAHUM J2KepesioM 3a0pyaHeHHsA, 60 BmicT okcuais CO i CO,
y BiAXigHUX rasax qy:Ke BUCOKUIA.

Cepiio3HnM 3a0pPYAHMKOM OOBKIiJIJIS € KOKCOBI meui, Je BUPOOJISETHCA
MeTranypriiinuii Kokc. Ilix uac ix 3aBaHTa)KeHHS HOBiTPA 3a0PYAHIOETHCS
nmioM i napor. Kpim roro, y mositpsa suginaorsca rasu (H,S, SO,, CO ra
iH.), BOHU MalOTh HEIIPUEMHUH 3amax i MIKiAJIWBi AJId 3I0POB’ A JIIOAUHU.
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Huni metanypru mpaiioioTh HAL THM, 11100 KOKC 3aMinuTu BogHeM. Toxi
3 IIeuedl He BUIIJIATUMYTBHCA NIKiAJIWBI rasm, a JHIIe BOAAHA Mapa, AKY
MOJKHAa JIETKO CKOHJIEHCYBaTH.

Hy'Ke IIepCIeKTUBHUM € 3aCTOCYBaHHA BOJHIO V KOJBHOPOBiMl MeTanyp-
rii, HanpukJaam 1y mepepodKy MiTHUX PY.

= HanumiTe piBHAHHA peaKniil BunaaoBaHHA MigHoro 6aucKy Cu,S i Bin-

HOBJIEHHS KOKCOM Mifi 3 ;o0yToro oxkcuny. SIKi mikigausi as 310poB’a
MPOAYKTH IIPU I[bOMY YTBOPIOIOTHCA? 3aMiHITL KOKC Ha BOAEHb i HaIU-
LIiTh PiBHAHHSA MOXKJINBOI peakitii. IKuil BUCHOBOK MOJKHAa 3pOOUTH, IIO-
PiBHIOIOUM 3aCTOCYBAHHS IIUX BiAHOBHUKIB?

Y mporeci goOyBaHHsS CTaJi y CTANENJAaBUJIbHUX IIeUax, 0COOJMBO B
KOHBepTepaxX, BUAIIAETLCA 0araTo JUMOBUX TasiB, III0 MIiCTATHL OTPYHHUI
yagauii rad CO. Ha cyyacHux 3aBojaX yCTAHOBJIIOIOTH (PiIbTPH, MHUJIO- Ta
ras3o0BJIOBJIIOBAYI Ta iHII OUMCHI cIOpyAu A YTUIis3allii BUPpOOHMYNX Bif-
XOZiB, HeAKi 3 HUX mepepobasoTbea. Tak, micasa ounmieHHA MeTaaypriiHi
BiAXigHi ra3u BUKOPUCTOBYIOTH AK I[iHHE MaauBo (Lomy?).

Ba:xausum crmocoboM 60poThOMU i3 3a0pyAHEHHSM QOBKiJIJIA € BIIPOBA-
IKEeHHs 0e38i0xi0Hol memaaypeii. Pospobseno cmocib 6e3mocepeaHBOTO
ITobyBaHHS cTaJIi 3 pyau, 6e3 JOMEeHHOTO IPoIlecy, TOOTO npamozo 6i0H06-
JeHHs 3aai3a. SIK BiTHOBHUKMU 3aCTOCOBYIOTHCA BOIAEeHb ab00 IPUPOTHUNA
ras. YTBOPIOEThCA rybuacTe 3a/1ido, 3 AKOT0 B eJeKTPONeYaX BUILJIABIISA-
€THhCS CTAJb.

Orixe, edpeKTMBHE BUKOPUCTAHHA IMPUPOAHUX PECypCiB, BUJIYUEHHS 3
mepepoOIIOBAaHOI CHPOBUHHN AKOMOTA OiIBINOI KiJIBKOCTI IIHHUX IPOAYK-
TiB, CKOPOUEHHS CTALill BUPOOHUUOTO IIPOIeCy, CTBOPEHHI KOMOiHATIB, HA
AKX BiIXO0AU OSHOTO BUPOOHUIITBA BUKOPUCTOBYIOTHCA SK CUPOBUHA IS
imImoro, — i 3axoxu Ta iHIi (AKi came?) CIPsIMOBAaHI HA OXOPOHY HPUPOJ-
HOT'O cepeIoBUIINA Bij 3a0pyIHEHHA IIPOMUCIOBUIMY BiIXOqaMU.

! Koporko npo ronosne
C Ha TepuTtopii cyuacHoi YKpaimu 3aai3o0 moOyBaam Ime 3 AaBHiX-
IaBeH. 3ai3HY PYAY BiJHOBJIIOBAJIN NePEBHUM BYTiJIJIIM.

3aBo/icbKe BUPOOHUIITBO UaBYHY # CTaJIi Ha0yJI0 PO3BUTKY B APYTili
noJyoBuHi XIX cT. pasoM 3 Po3POOKOIO IIOKJIALIB KaM’ STHOT'O BYT1JLIA B
Houbaci i 3amisaux pyn y Kpuopisbkomy it Kepuerncbkomy Oaceiinax.

OcHosHi 3a0pydHuUKU 008KiNASL: TOMEHHi, KOKCOBi, MapTeHiBChKi
IIevi, KOHBEePTEPH.

Cnocobu 6opomvOu i3 3a0PyAHEHHAM HOBKiJJISA: BIPOBAaIKEHHS
6e3BiaximHOI MeTanyprii; epeKTUBHE BUKOPUCTAHHSA IPUPOTHUX Pe-
CYpPCiB; BUJIyUYEeHHA i3 CUPOBMHU AKOMOTA OiJIbINle IiHHUX HPOAYK-
TiB; CTBOPEHHA 3aMKHEHUX CHCTEeM i KoMOiHaTiB, Ha AKUX Bigxomu
OIHOT'O BUPOOHUIITBA BUKOPUCTOBYIOThCA AK CUPOBUHA AJIA iHIITOTO
BUPOOHUIITBA; PO3POOKA MOTYKHUX (PiJBTPiB, IUJIO0- Ta TA30BJIOBIIO-
BayviB TOIIIO.
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§1.
12. A (P) = 31.
13. W(NaOH) = 5,48 % .

§2.

1.V(H,)=11,2 7.

3. KanpIriii.

4. m(Ca(OH),) = 7,9 xr;
V(CO,) = 2,4 m®.

5. W(Zn)=81,25 %;
W(ZnO)= 18,75 %.

6. n(NaHSO,) = 0,4 mob.

7. Bapiii.

8. W(HC])=37,8%.

9. Bapiii.

9. Aprou ta Cl-, S, Sc?*.

§6.

4. B.
5.T.

§7.

10. T'epmamniii.
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§10.

8. BanenTtuicts Kapbouy B ycix
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8. V(p-ury KOH) = 26 mu; V(H,) = 10 1.

§14.
2.A,T.



4. B, B.
6.A,B,T.

§15.

4. ITixg yac po3Kaany KaabIlifi KapOoHATY
BUAIISAETHCA ByTJIeKucauii ras. [1pu
IIbOMY B CHICTEMI ITi IBUIITYETHCA TUCK
i BCTaHOBJIIOETHCA XiMiuHa piBHOBara.
SKI110 TUCK TOHU3UTHU (BiAKPUTU
MOCYIVHY, IIOTJINHYTH CO2 XiMiuHUM
pearentom), To poskaan CaCO, moxxHa
JIOBECTHU JI0 KiHIIA.
5.Y Bunaaky a) piBHoBara
3MiIlyBaTUMeThCA B OiK mpAaMoil
peaxkriii, y BumagKy 06) — smiH He 6y1e,
Y BUMIAAKY B) — y OiK IpsaMoOI peakiIrii.
6. a)[A]= 0,5 moun/x;

6) [A]= 0,05 moab/m.

§16.

1. A.
2. B.
. 1s1, 182, 1s°.
T.
.M _(H,0)=18;
M _(D,0)=20; M _(T,0) = 22.
. Aromis H.

oA

N

17.
B.
A.

A, B.

.a) V(H,)=1,25 1.
.V(CH,) = 2,5x.

S o W

§18.

1.B.
2.T.
6. a) 4 1 (HCl), 1 x (H,);
6) 20 »* (NH,), 10 v (H,).
7.V(H,) =V(Cl) =113,5 m®.
8. m(Cu0)=1,5r; m(Cu)=1,97r.

§19.
1.a)T'; 6) B.
2.a)B;0)T.
4.B.

§ 20.

1.A,B, II.
2.a)B,B;0)T.

3.B.

5.V(Cl,)) = 4,48 7.
6.B>I >B—>A-T.
7.W(Cl,)=0,88 %.

§21.

1.B.

2.B,T,T.

3.A,B,T.

7.1,68 1Cl; 11,18 r KCL.
8.V (p-uy KOH) = 35,8 M.

§ 22,

1.A.

2.B.

3.B, B.

6. V(H,) = V(Cl,) = 10 .

7. m(Zn0) = 8,14 r; m(p-uy HCl) = 146 .
8. W(HCl) = 3,16 %.

§23.

1. m (CaCl,) = 22,2 .
2.V(H,) = 22,4 5.

3. W(HCI)=14,6 %.

4. m(KCl)=13,3r.

5. Moxxkna mooytu 9,1 xr HCI.

§ 24,

1.a)A;0)T.

4. m(KNO,) = 1,01 r; m(AgNO,)=0,32r.
5. m(F)=2,5r.

6.V (cuupty) = 297 M.
7.m(NaBr)=1r.

§ 25.

1.B.

2.T.

3.T.

4.B.

5.1 —B;2—5B;3—r1;4—A.
7. Binbire y 1852 pasu.

8. Cenen.
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§ 26.

4. ¢(0,) = 0,04.

6. KCIO,.

7. Al.

8.7(0,) = 1.68 1; m(KMnO,) = 23,7 ;
m(MnO,) = 6,525 r;
m(K,MnO,) = 14,775 r.

9. V(cymimmi) = 1,064 .

27.

N

o W

§

1.

2.

3.B.

6. W(ZnS) =0,3.
7.V(H,S) = 4,48 5.

8. m(momitok) = 4,4 r.
9. m(SCl,) = 417,6 r.
10*. V(0,) = 2,8 .

§ 28.
6.V(SO,) = 43 5.
7. m(CuS) =3,84r.
8. W(momimok) = 25,3 %.
9. m(Fe) = 0,28 r; m(FeS) = 3,08 r;
V(H,) = 0,112 x; V(H,S) = 0,784 .
10. W(Na,S) = 9,84 %;
W(NaHS) = 1,77 %.

§ 29,
5. m(mipury) = 6,7 Kr.
6. V(H,S) = 420 m?*; m(S) = 0,9 .
7. ¢(0,) = 33,3 %; ¢ (S0,) = 66,7 %.
8. W(NaNO,) = 37,22 %;
W(NaCl) = 43,88 %
W(Na,SO,) = 18,90 %.

§ 30.
8. W(S0,) = 28,99 %.
9. Crymins poskaany coui 50 % ;
m(CuS0,) = 12 r; m(CuO) =6 r.
10". W(Na,SO,) =76,1 %;
W(Na,S0,) = 18,9 %;
W(NaNO,) =5 %.

w P
w
—

4. M(As,0,) = 230 r/moub.

5. CIOH OPN,m=0,1r,V=499,9 m.

14 76

§ 32.
2.T.

3. n(N,) = 0,5 mous, n(Ca,N,) = 0,5 Mo,

4. m(Mg) =108 r, m(Mg,N,) = 150 r.
5.V(H,) = 25,5 m®, V(N,) = 8,5 m®.

§33.

2.B.
3.B.

4.V(NO) =100 1, V(0,) = 125 .
5. V(NH,) = 0,896 1.

6. m(NH,NO,) = 64 r.

§ 34.

4. W (momimox) = 0,04 a6o 4 %.
5. V(NH,i CO,) = 28,4 7.
6. m (TB. 3anuiKy) = 34,2 r.

§ 35.

2.(NH,) = 91,58 %.
3.1(NH,) = 89,29 %.
4. m(NH,NO,) =128 .
5. m(NH,) = 3,58 .
6.(HNO,) = 87,12 %.

§ 36.

2. B.
4.1(NO) = 89,29 %.

5. V(NO) = 50,4 1.
6.1(NH,),S0,= 97,1 %.

§ 37.

2.B.

4. m(HNO,) = 12,35 .

5. V(NO,) = 26,88 1.

6. W(NaOH) = 12,5 %;
W(NaNO,) = 12,95 %;
W(NaNO,) = 10,52 %.

§ 38.

2. A, B.
4. m(AgCl)=0,9r.
5.0(NH,NO,) = 93,75 %.
6. m(Cu(NO,),) = 18,8 1.



§39.
3. B.

§ 40.
4. m(P) = 27,2 Kr.

5. m(Ca,(PO,),) = 26,04 .
6. P; n(P) = 8,02 - 10?* aTomis.

§41.

4. m(H,PO,) = 51,94 .
5. W(H,PO,) =39 %.
6. m(H,PO,) = 147 xr.
7.m(P,0,) = 14,2 1.

§42.

4. m(H,PO,) = 552,1 xr.
5. WP)=17,77%.

§43.
3.1B,2T,3A,4T,5B.

5. m[(NH,),S0,] = 2,36 .

6. W(Ca(H,PO,), = 33 %.

§ 44.

1.a)B,6)I, ) A, r)B.
2. B.

5.4 - 102% aromis.

6. MgSio,.

§45.
1.A4;B3;B1;T2.
2.a)B; 0) A.

3.B.

5.B.

6. m (caxi) = 45 xr.

B
o

(C)=96 %.

§

1.B.
2. B.
5.B.
6. W
7.m (Cu)=121,6 kr.

§47.
2. AH =-26,3 - 103 g [I;x;
m (C)=83,6r.

3.AH = 180 g [:x.

4.V (CH) = 2,8 m®.
5. 81 xJI:x.
6.V (CO) =142 m3.

§48.

3.T.

4.B.

5.V (CO) =252 m3.
6.V (CO) = 1546 m3.
7.m(C)=2,45r.

8. AH = 272 x]I:x.

§ 49,

.m (CaCO,) = 2.

.m(CO,) = 3,08 .

. m (Na,CO,) = 10,6 r.

. m (NaHCO,) = 3,36 1;
m (Na,CO,) = 1,06 r.

§50.

2. S (smucr. mos.) = 90 — 130 m2.
3.V(0,) = 509 m®.
4. S (aicy) = 539 ra.

§51.

1.a)B;6) A, B, T.

3. m (Si) =336 .

4.m (Si0,)) =122 .

5. V(p-uy NaOH) = 15 mu1.

§52.

2.B.
6. m (BaSiO,) = 256 .
7. CaSio,.
8.1=97%.

§53.

1.B.

2.B.

4. m(8i0,) = 18,1 7; m(Na,CO,) = 5,3 ;
m(CaC0,) =5 T.

5. m (NaOH) = 8 1; m(Si0,) = 6,7 .

§ 54,

6. lluHK, d-eleMeHT.

7. Bawnagiii, rpyna VB, 4 nepiog.
8. A = 24, Maruii.

§ 55.

4.m (W)=92,6, V(H,) = 33,6 x.

N OOt
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5. m(Fe)= 2,24 r,
m(Cu) = 3,84 r mizi.
6. Depym.

§ 56.

3.B.
4.A,T.
5.V (NO,) = 23,88 1.

6. Jliriit.

7.W (Fe) =28 %,
W (FeO) = 36 %,
W (Fe,0,) = 36 %.

§57.

1. a) 3MeHIITUTHC; 0) 301IBITUTHC;
B) 30iIbIIUTHCA; T') 301JIBIITUTHCS;
I') BMEHIIIUTHCA.

.m(Cd)=0,28 r; m(Cu) =0,16 .

. m(Zn) = 59,94 r; m(FeCl,) = 117,12 .

. m(Mn(NO,),) = 21,48 r.

. m(mnactuuKu) = 54,11 r.

Cd.

.m(Al)=5,41; m(Cu)=19,2;

W(AL,(SO,), =11,4 %.

.m(Fe)=2,81; m(Cu)=3,2r;

W(FeSO,) = 2,5 %;
W(CuS0,) = 5,3 %.

NO A WY

®

§58.

3. m(Al)=52,22 .

4. m(xkokcy) = 1,2 Kr.

5. Fe.

6. He BuCTAauUTH.

7. W(Al) = 5,93 %; W(ALQ,) = 44,84 %;
W(Fe) = 49,23 %.

§ 59.
10. m(Li) = 1,18 T.

§ 60.
9. m(Fe,0,) =10r.

B, T;6) A, B.

L
He »w 2
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6. m(K) = 3,9 r, BUCTaunTh.
7. m(ab6ayr) — 3,5 Kr; m (kyparu) — 123 r.

§62.

2.A,B,B, T, .

4. m(Na)=4,6T.

5.V(H,) =5,2 m.

6.n(H,) = 70 % ; m(NaOH) = 36 r.

§63.

1.B,T,T, II.

2.A,B, T, E.
3.A4;B3;B2;T'5;T1.

6. m(NaHCO,) = 4.

7.2NaOH + CO,= Na,CO, + H,0,
AH =-167,4 x]I:x.

8. W(momirok) = 1,85 %.

9. W(Na,CO,) = 7,4 %.

§ 64.

1. W(Na) =80 %.

2. W(Mg)=80 %; W(Cu)=20 %.

3. m(K)=3,9r; m(Na)=11,5r.

4. m(Fe)= 2,24 1; m (Cu) = 3,84 r.
5. W(Fe)= 75,7 % ; W(Al)= 24,3 %;

V(p-uy HC1) = 11,01 mu.

§ 65.

1.B,B,T.
4.A3;654;B2;T'1.

5.1) T A —->T ->B—B;
2)A—-B—->T—B.

6. SrSO,.

8. m(momoka) — 1000 r.

§ 66.

3. m(CaC,) =12,8 1.

4. W(Ca) = 45 % ; W(Mg) = 55 %.

5.2Mg + 0, = MgO, AH = —1224 ][.

6. V(H,) = 2,68 1.

7. W(Mg) = 57 % ; W(Al) = 43 %;
V(H,) = 1,344 .

§67.

4.A,T.
6. m(Ca0) =22,4r.



7. W(gomimokr) =10 % ;
V(CO,) = 40,32 1.

8. W (CaCO,) = 70,4 %;
W (MgCO,) = 29,6 % .

§68.

1.B,T.
2.A3;B1.
3.A1,2,3,4;B1, 2, 4.

§69.

3. m(momirior) = 5,6 % .

4. m(Fe) = 20,16 .

5.m(Al)=0,9r;
m(Mg)=1,2r;
m(8i0,) = 0,4 r.

§70.

1.B,T.
.b—>T—>A—>B.
B.
. V(posuuuy NaOH) = 10 mu1.
. m(A1,0,) = 0,765 r.
.V(CL) = 6,72 m?;
m(AICl,) = 26,2 kr.
W (A =26,1%;
W (ALO,)="73,9 %.

®;wN

©

§71.
4.17,2B,3A,4T1,5B.

§72.

3.B.
4. m(Fe)=1,68r.

5. m (pyau) = 0,75 .
6. m (Fe)=5,251, m(Cu)=6r.

§73.

3. m (Fe)=21,6 r, m(Cu)=12,8r.
4*. m(micky) = 1,8 r.

5%. m (samisHoro Kymopocy) = 51,2 r.
6.2,22r Na,S0,; 2,75 r NaOH.

§75.

6. m(H,S0,) = 980 kr.

7.A—8;B—0,B—S0,;TI—8S0,;
I' — oneym SO, - H,80,; T — H,SO,.

8. m(S0,)=100T.

§77.

4.V(H,) = 9388 v’.
7. V(NH,) = 11,2 1.
8. n(HNO,) = 52,9 %.

§78.

5. W(IC)=1,2%.

6. m(Cu) = 200 xr; m(Ni) = 50 Kr.

7. m(PbO) = 335 r; m(Sn0,) = 215,7 r.
8. n(H,) = 0,06 moup;

V (posu. k-Ttu) = 13 M.

§79.

4. m(uaByHy) = 352,4 Kr.
5. m(xokcey) = 74,2 Kr.

§ 80.
5. m(Fe, Mn) = 43 kr.



TNYMAYHUN CNOBHUYOK

AKIenTop — YacTUHKA, 110 IPUEIHYE eJIEKTPOHU.

Aaximig — HasBa JOHAYKOBOI XiMii, B OCHOBI K01 JIe)KaJsia IOMIIKOBA igesa
PO MOKJINBICTD IIEPETBOPEHHA He6JIaTOPOTHIX METaJIiB Ha 30J0TO 34 JI0-
momoru «(pimocodpchbKoro kamensa». IIpakTuuna pobora aaxiMmikiB masa
TIOIMITOBX O PO3BUTKY Ximii Ta MmeTayprii.

AHoMAaJNBHMIT — TAKUH, 1110 € BIiAXWJIEHHAM BiJl HOpMHU, 3arajJbHIX 3aKOHO-
MipHOCTell; HeTpaBUJIbHUHA.

Acuminanisa — mpoiliec mepepoOKU i 3aCBOEHHSA OPraHizMoOM PEUYOBHUH, IO
HAIXOAATH A0 HHOT'O 3 HABKOJHUIITHLOTO CePeNOBUIA; PAa30M 3 QUCUMINLA-
yi€lo JeKUTH B OCHOBI OOMiHY PEUOBUH.

AcomiaTn — crony4eHHs, 3’ €JTHaAHHSI MOJIEKYJI, HOHIB y euHe Iie.

l'eneTuuHMit — Taxkuii, 110 BKasye Ha IOXOIKEHH, POBBUTOK (TeHe3uc).

lirpockomiuynuii — TaKuii, 1110 BOUpPa€E BOJIOTY.

limoTeTuyHMit — TaKuii, 1110 I'PYHTYETHhCA HaA rimoTesi (IpumyIeHHi), To6To
YABHUN.

I'mobanbHUl — B3ATUH Y I[IJIOMY, 3arajJbHUMA, BCECBITHIiN, MOIINPEeHUN HA
BCIO 3eMHY KYJIIO.

Hedopmania — smizma posmipiB i popmu (pisuumoro Tina mig BIIMBOM Ha-
rpiBaHHA, HAMar"HiuyBaHHA, €JIEKTPUYHOTO 3aPAIY, CIUJIK TOIIO.

JAumosb — CYKYIIHICTH MBOX PiBHHX 3a a0COJIIOTHOIO BEJIWUYUHOIO Pi3HO-
NMEeHHUX eJeKTPUUYHUX 3apAAiB, POSMIIIeHUX Ha AeAKil BimcraHi oguH
Big ogHOTO.

Jducumingamnia — mpolrec po3KJIaay OPraHivHUX CIIOJIYK B OpraHisdMi Ha IIpo-
CTi PEUOBWHU 3 IIOJAJILIIIM HOT'0 OHOBJIEHHAM ; IIPOTUICIKHUYN ACUMILAULL
1 Hepo3pPUBHO OB’ I3aHUH 3 HEIO AK IIPoIlec OOMiHYy PeUOBHH Ta eHeprii.

HiexekTpur — izoasarop (ckJjo, miacTMaca, ImoplejasaHa), ToOOTO peuYoBUHA,
10 Ma€ Ay Ke Majy eJJeKTPUUHY IPOBiHICTE.

JdoHop — aTom, 1110 HaJa€ eJeKTPOHU JJIs YTBOPEHHSA XiMiuHOTO 3B’ A3KY 3
iHIITIM aTOMOM.

Koudirypamis — sarajabHuii BUTJIA; B3acMHe PO3MillleHHA eJeKTPOHIB y
aTomi.

Kpuna — HeouwuineHe Big HoMiImok 3ajizo mopucToi 6ymoBu, sIKe YTBOPIO-
€ThCA ITiJT Yac BUILJIABJIAHHS CTaJIi 3 pyau abo yaByHY.

Jlazep — remepaTop CBiTJIOBUX XBUJb, AKUI CTBOPIOE BY3bKUI ITYUYOK MO-
HOXPOMATHUYHOTO (TOOTO OJHOKOJIIPHOTO) €JIEKTPOMATHITHOTO BUIPOMi-
HIOBAHHA.

JleryBaHHA — BBeJIeHHA OO0 CKJIQAYy MeTaJiUHUX CIJIABiB XiMiuHUX eje-
MEHTIB, IO COIPUAIOTH YTBOPEHHIO CILJIABiB 3aJaHOT0 XiMiuHOTO CKJIAdy i
CTPYKTYPH 3 IIOTPiOHUMU BJIACTUBOCTSIMU.
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Mirpamia — mepemimieHHA XiMiYHMX eJeMeHTIB y 3eMHill Kopi Ta aTMmo-
cepi.

Miuepaan — nmpupoaHi xiMiuHi crmonyKu Kpucragiuuoi 6ymoBu, AKi BUHU-
KaloTh YHACJJiZOK (Pi3MKO-XiMiUHUX IPOIlECiB i BXOAATH OO CKJIAAY Tip-
CBLKUX MOPiJa, pya Ta iHmux MiHepaabHux Tin. IlepeBakaroTb TBepai Mi-
HepaJiu, € TAKOXK PiaKi (Boma, pTYTh).

Moaudikamis — Bumo3MiHa, IIEPETBOPEHHSA IIpeaMeTa abo sSBUIA, ITOABA
HOBUX 03HAK, BJACTHUBOCTEN; AKiCHO BiAMiHHUII CTAH Y0T0-HEOYIb.

PenrabenpHuii — TaKuii, 110 Ja€ MPUOYTOK; eKOHOMIUHO JOIiILHUI Y TOC-
momapchbKill MiAIbHOCTI JIIOUHMN.

Cum6io3 — gopMa CIIiBKUTTA OpraHisMiB pisHUX BUIiB, 110 3abe3neuye im
B3a€MHY BUTOXY.

TexHOTeHHUH — TaKuii, 110 OB A3aHUN 3 BUPOOHUYOIO MifAJbHICTIO JITO-
IVHU.

ToxkcuuHMT — OTPYHHUI; 3HATHICTD AeAKNX XiMiYHUX PEUOBUH IIKiIJIMBO
IisTU Ha OpTaHi3Mu JIOAWHY i TBAPUH.

TpusBiaasuuii — m030aBJIeHUN HOBU3HU I OPUTiHAJIBLHOCTI, IPOCTHUI, 3BU-
JaHUN.

dikcamia — s3akpimmeHHA YOT0o-HeOyOb; CIIOCiO 30epe:keHHS CTPYKTypPU
KJiTHNH, TKAHWH, OPraHiB YHACTiAOK il Ha HUX, HATPUKJIAL, XiMiuHIX 1
(GismUHUX YMHHUKIB.

PiTonIaHKTOH — CYKYIIHICTh POCJINH, IepPeBaskHO BOAOPOCTeIi, IO BiJIbHO
IJIABAIOTH y TOBII IPicHUX a00 MOPCHKUX BOJOMM.

doabpra — 1e TOHKI JIuCcTH MeTaiB (CIIaBiB).

IMusinizamia — 1. PiBeus cycmisibHOTO PO3BUTKY i MaTepiayibHOI KYyJIbTYpPU
JIOJICTBA, AKWI BU3HAUAETHCA PO3SBUTKOM MPOAYKTUBHUX cui. 2. CuHO-
HIM OHATTA KYJAbmypa.



NMPEAMETHUN NMOKAMYUK

A

AncopbeHT 197
Ancop0iia 196, 197
Asor 140-142
Agropurm

— po3B’a3yBaHHa 3agau 18

— craagauuasa OBP 48
Anmas 193
Anorpomisa 107
— Kap6ony 193
— Oxkcureny 107
— Cuuriniro 220
— Cynbdypy 112,113
— ®@ochopy 169, 170
Anorponni

moaupirarii 107
AsromocuikaTu 225
Awmoniak 143-148
Awmodocu 181

Awmdorepni rinpokcunu 16
Arom

— 0ynoBa 23
— paaiyc 31
— A0pOo 22
Aromua opbiTans  22-24
b

Bessigxinma

MeTaJypria 341
Biometranypria 250
Bpom 96-100
B

BaneHnTHicTb 44
Bamuak 211, 213, 287
Bamnusauna Boma 209, 286
BupobHunrso

— aMOHiaKy 328
— craji 336-339

— cyabdarHoi Kucaotu 321

— YaBYHY 333
Buxin mponyxTy 152
Bigzosnennsa 48
Bogensn 66-72
Byrinna aktuBoBane 197
Byruens 193
r

Tas

— Oypuit 156
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— BYTJIEKUCINH 207
— cipuucTui 122-125
— yagHun 199, 201, 206
Tanmorern 74-78
Tigparu 51
Tigporen 64
Tigpouis comeit 56-59
Tigpomeranypria 249
Tpadir 193, 194
a

HeiiTepiit 22
IobpuBa

— a30THi 180, 181
— KOMILJIEKCHi 181, 183
— MiHepasibHi 181
— (hocharui 182, 183
HomenHa miu 333, 334
HoHOpHO-aKIIenTOpPHA
B3aeMOIisa 39, 138
E

EnexTposis 251-255
Enexrpouisep 251
Enexktpomeranypria 250
Enextpon 22
EnexkrponeratuBHicth 32
EnxexTponna

— KoHpiryparria 26, 27
— 060JI0HKA 24-27
— xMapa 24
EnexTponnuii map 24, 25
Enement ximiunuii 12

Enepreruunwuii piseabp 24
Ewnepria #tonisarii 31
3

3amaui Ha

—Buxignpoaykry 152-154
— HaAJUIIOK 92-95
— cyMimri 273-276

3aKoH IepioguuyHnIi 28
3asisHuii KoauenaH 322
3aitizo 306-308
3asizobeToH 230
|

IzoTonn 22
Iarepmeramiuni

CIIOJIYKH 331

K

Kap0biu 193, 195
Kap6ou 188, 193
Kap6ouaTtu 211, 212
Kap6opyug 201
Kap6oTepmisa 249
KBauTosi uncia

— Ir'OJIOBHE 24
— MarHiTHe 24,25
— mobiuHe 24
— cIriHOBe 25
KBaprg, 223
Kepawmika 228
Kuceunn 107-111
Kucmaoru 15
— nudochaTHa 175
— KapOoHaTHA 208, 211
—meradocharaa 174,175
— HiTpaTHa 158-162
—optodocharua 174,175
— CWJIIKaTHA 224
— cyJabdaTHa 128-130
— cyabdigHa 118,119
— cyabdiTHA 122
— XJIOpUIHA 86
Kucaorui gomi 157, 327
Knacudikarisa

— eJIEMEHTIB 12
— Pe4OBUH 12,13
Komoo6ir

— Kapb6ony 216-219
— Hitporeny 166-168
— @ochopy 178,179
Kounenrpatisa

— MacoBa 54
— MOJIAPHA 54
Koposia meramnis 256
Kpucranu

— aToMHi 42
— HoHHI 43
— MeTaJIiuHi 43
— MOJIEKYJIAPHI 42
Kpucramiumi

rpaTKu 42,43
Kpucramo-

rigpatu 51, 52,132
M

Mapmyp 288
MacoBa uacTKa 54



Macose uncJio 22

Meranu

— IYKHI 262, 265-269
— JIY3KHO-

3eMeJIbHL 277-280
H

Hamarup 151
Hamatupuuii cnupr 146
Hirparu 164, 165
Hirpugu 141
Hirpurnu 163, 164
Hirporen 136-139
Hyxaigu 22
Hyxkmonne uncio 22
(0]

OsoH 107-111
O3oHOBUII 1IAP 110
OxucHeHHA 47
Oxcurex 107-110
Oxcugu 14
— KapboHy 205, 206
— HiTpOTeHY 155
— CUJIiIiro 223
— cyabdypy 122,127
— dochopy 173
Oneym 127, 324
OcHoBU

— JIyTHU 14
— HEPO3UYMHHI 14, 15
n

ITapuukoBuii epexr 218
Ilepiogmuna

cucremMa 28, 29
Ilipur 322
IlipomeTanypria 249
Ilopuensana 229
IToram 211
IIpaBuna

— KneukoBcbKoOro 26
— OKTETy 38
- XyHzga 26
ITpuannn(m)

— 3abopouu ITayna 26
— Jle IllaTenbe 61
— MimiMmymy eHeprii 26
— ximiuHOTrO

BUPOOHUIITBA 318, 319
P

Peaxkiii okucuo-

BiZHOBHI 47-49

Posuunnu 50-52
PosuunnicTh 52
Pynu meramiuni 233
Pan Bekerosa 240
C

Caxa 196
CBuHITeBUIT OJIUCK 104
CeuiTpa 181
Cunikareib 224
Curnikatu 225
Cuinin 220
CupoBuHAa 321
Cipka 112-115
CipKoBOIEeHD 117,118
Crio 227
Cogma

— KaJILIIMHOBAHA 211
— KpHUCTaJiuHa 211
— IUTHa 211
Coui 13,16
— aMOHiIO 149-151
— KucJi 13
— KOMILJIEKCH1 13
— HOPMAaJIbHI 13
— OCHOBHi 13
— IoBiMHI 13
— cepeaHi 13
CoJbBarairis 51
CmtaBu 331
CropigaeHicTs 10
eJIEKTPOHA 31
Croco6u BUTLIABIASAHHSA
craii 336
— enexkTporepmiunnuii 338
— KUCHEBO-

KOHBEPTEPHUH 337
— MapTeHiBChLKUI 339
CrymiHb OKMCHEHHS 45
Cyo6nimarrisa 96, 208
Cyabsharu 128, 132
Cynasdigu 119
Cyabhitu 123
Cyasdyp 112
Cymepdochparu 182, 183
Cyxwuii min 42, 208
-

TBepaicTs Bogu 290
Teopisa

— 0ymoBu aToMa 22
— PO3UUHIB 51
Temmoodmin 318, 329

Tepmoximiuni

pPiBHAHHSA 202
Tpuriit 22
(0]

DasHC 229
Depym 303-305
Docpatu 175,176
Dochigu 171
Dochop 169-172
Dochopuru 288
Dochopre

GOPOIITHO 182, 183
drop 96-100
DynepeHn 196
X

XaJIbKoreHu 102-106
Ximiuna

— IPOMUCJIOBICTH 318
— piBHOBara 60, 61
— TeXHOJIOTis 318
Ximiunnii 38’30k 37, 88
— BOJHEBUM 40
— HOHHUI 38
— KOBAJICHTHUN 38, 39
— merauiunuin 39, 40, 235
Xiop 79-85
Xnopugu 89
XJI0pOBOZIeHb 86, 87
L

IlemenT 229, 230
ITuaKOBa

oO0MaHKa 233, 322
11

IITaxTa 333
ITnax 334
A

fAxicHa peakiis Ha

— amMoHili-ioHu 150
— 6pomig-ioHu 99
— ogug-ionn 99
— tioru Fe?", Fe3* 314
— tionu Na*, K* 272
— fionn Ca®" 288
— KapOoHaT-ioHUI 212
— HiTpaT-ioHN 160
—cynabsdar-iorn 130, 134
—cynpdig-iorm 119,120
— cyabdiT-ioHn 124
— (hocpar-ionn 176
— XJIOPUA-10HU 99
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HABYAJIBHE BUITAHHSA

XIMIA

Iligpyunuk gaa 10 Kiacy
3araJbHOOCBITHIX HaBUAJbHUX 3aKJIAIiB
IIpodinbHU piBeHb

Bypuncska Hina MukosaiBua,

Henyrart BikTopis MukuTiBHa,

CynmapeBa 'aninuna @enopisHa,
Yanuenrko Haniag Haraunisaa

Hayxose pemaryBauua — H. M. Bypuncvka, H. H. Yailuenro
Jlireparypue peparyBanua — €. C. Ceamuuvka
Xyno:xue opopmaenus — H. B. Muxaiinosa, B. I. Muxaiinos
Bepcrka ta qusaiin — VERSTKA Studio
Huzaita ookmnaguaku — H. Bb. Muxaiinosa

®opmart 70x100 1/16.
Tapuitypa SchoolBook. ITamip odcerruii. [[pyk odceTHmMIi.
Ilignucanmo go apyry 30.11.2010 p.
YMoB. OpyK. apk. 28,6. O0x.-Bufg. apk. 23,58.
Haxaanx 29 000 mpum. Ilepriuii 3aBox IIPUM.
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o Ilep:xaBHOTO peeCTPy BUABIIiB, BUTOTIBHUKIB i pO3IIOBCIOKYBaUiB
BumaBHNYOI mpoaykirii Big 28.08.2009 p.
Cepis IK Ne 3563



