TEMA: IOBTOPEHHS. HEMETAJIN. 3ATAJIBHA
XAPAKTEPUCTUKA HEMETAJIIB, IXHI
®I3UYHI BJIACTUBOCTI

HemeTtaJutiuHi ejieMeHTH ii IpocTi pe4oBUHU-HeMeTa U, Y MEPIOJUYHIN CUCTEMI HEMETall4H1
€JIEMEHTH PO3MIIlIEeH] B paBiii BEpXHil YaCTHHI BiJl 1iaroHalli, SKy YMOBHO MOJKHA IIPOBECTH BijI
Bopy 1o Acrary. X 3Ha4HO MeHIlIe, Hi’k METaliYHUX. ATOMM HEMETAYHUX eJIEMEHTIB MaloTh Ha
30BHIIIHBOMY €HEPTreTUYHOMY PiBHI JJOCUTh BEITUKY KUTBKICTh €NeKTpOHiB (4-8). Tomy,
BCTYIIAIOYH B XIMIYHY B3a€MOJIIO 3 IHIIUMHU €JIEMEHTaMH1, BOHH NIEPEBAYKHO MTPHETHYIOTh
€JIEKTPOHH, YTBOPIOKOYH HEraTUBHO 3aps/UKeHi HoHU — aHionu. Hanmpukmnan:

Clo°+1e=CI; 8"+ 2e = S*; N° + 3e = N*.
Toscnims camocmitino, uomy I'iopoeen ymeopioe i kamion H*, i anion H-.

Bawm Bizomo, 1110 B mepiozi 31 301IbIICHHSIM 3aps/iB aTOMHHX sJIep 3MEHIITYEThCS pajilyc aromMa i
301IBIIY€THCS KUIBKICT €IEKTPOHIB HAa 30BHIIIHBOMY €HEPIeTUYHOMY PiBHI, a OTXKE, 3JaTHICTh
NPUETHYBATH €ICKTPOHH 3pOCTaE. Y TPyIi — pajiiyc aToMa 3MEHIITY€EThCS 3HU3Y BBEPX, TOMY
3[aTHICTh MPUEIHYBATH EIIEKTPOHH TEX MOCHITIOETheA. Ockinbku Dnyop y nepioguyHii cuctemi
pO3TalIoBaHUi y MPaBiil YaCTUHI W HaWBUIIE, TO BiH MPOSBIISLE€ HAHOUIBII BUPAKEHI HEMETaIIuH1
BIIACTHBOCTI.

Kpim HOHHHX cTIONTyK, HEMETaJiuH1 €JIEMEHTH YTBOPIOIOTh MPOCTI Ta CKJIAJHI PEYOBUHU 3
KOBaJICHTHHUM 3B's3koM. Harpuknan, y mpoctux pedoBuHax ckianay H,, Cl,, I,, N, mixk atomamu
YTBOPIOIOTHCS CIIUIBHI €JIEKTPOHHI ITapH, PIBHOBIJaNIEH] Bil 000X siJiep aTOMiB, TOOTO 3B'I30K
KOBAJICHTHUI HEeNOISIpHUA. J[esKi HeMeTalln yTBOPIOIOTh alloTPOIHI MomudiKkarii: ixXHi
MOJIEKYJIM MatOTh OLJIBII SIK JBa aTOMHU Ta CKJaaHiury OynoBy. Lle 6inuit pocdop P,, 030n O,,
pombiuHa cipka S;. [HepTHI ra3u — oHOATOMHI. Y CKJIQJHUX PEYOBHHAX, YTBOPEHUX
HeMmeTaniyHumu enementamu ckiany H,O, HCL, CO,, SO,, Mi>k aToMamMu HassBHHIA KOBaJIGHTHUIN
HOJISIPHUM 3B'SI30K.

Tloschimb mexanizmu ymeopeHHs KO8aaenmHo20 HeNOIAPHO20 Ui NONAPHO20 36 S3KI6.

HeMerastiuHi eJeMEHTH YTBOPIOIOTh MPOCTi PeYOBUHK-HEMETAIM. [M BIacTHBa MONEKyISpHA
OymoBa — y By3JIaX MOJIEKYJISIPHUX KPUCTATIYHUX TPATOK PO3MIIIYIOTHCS HETIONSIPHI MOJIEKYITH.
Kpim toro, y 6ararbox HeMeTalliB HasiBHI aTOMHI KpucTanivyHi rpatku. e anmas 1 rpadir (auB. §
8, c. 42), 6op B, uepBonwuii hochop P (puc. 33).




Puc. 33. MopneJsi aTOMHMX KPUCTAJIYHUX IPATOK HeMeTaJiB: a — 60py; 0 — 4YepBOHOI0
Gochopy

®i3nyHi BIacTuBocTi HeMeTaiB. Hemeranu 3a HopMallbHUX YMOB 1epeOyBalOTh y pi3HUX
arperaTHuX CTaHax: ra3onoAiOHoMy (KHUCeHb, BOJACHB, XJIOP, a30T, Top), pigkomy (Opom) i
TBepIOMY (ByIJICIb, Cipka, pocdop).

HemoHcTpaniitauii gocnia. Po3nisHnemMo 3pa3ku AeIKUX HEMETaliB, 30KpeMa Opomy, CipkH,
BYIJICIIIO (BYT'ULISA), 4epBOHOTO ochopy Ta Homy. 3a pe3yabTaTaMy CIIOCTEPEKEHD JIETKO
omucaru Gi3UYHI BIACTUBOCTI HEMETAIB.

Ie peuoBHHH, sIKI HE MAIOTh METAIIYHOTO OJIMCKY, IM HEBJIACTUBA €NEKTPO- i TEIIONPOBIAHICTb.
SIK110 BOApUTH MO HMIMATKY CIpKH, BOHA JIETKO pO3MaJaeThCs Ha APiOH1 YaCTUHU, L0
niaATBepUKYE 11 KpuXKicTh. HemeTanam 3 MONEKyIIpHUME KPUCTAIITYHUMU IPAaTKaMU BIACTHBI
HU3bK1 TEMIIEpATypH IJIaBJICHHS Ta KUIIHHS, BUCOKA JETKICTh. HemeTanu MaroTh pi3HUN KOJIp:
flon — ¢ioneroBuii, 6poM — Oypuid, XJI0p — KOBTO-3€JECHUH, CipKa — KOBTUH, rpadit —
yopHo-cipuil. Bonens, kucenp, a30T — 6e30apBHi ra3u. Yci i ¢pi3U4yH1 BIaCTUBOCTI B3STO 32
OCHOBY Ki1acu(ikalii IpOCTUX PEYOBUH Ha METAJIU i HEMeTalu.

OxmcHi B1acTUBOCTI HeMeTaJIiB. BiacTuBiCTh HEMETAIIYHUX €JICMCHTIB NIPUETHYBATH
SJICKTPOHM XapaKTePU3y€ TXHIO 3AaTHICTh OyTH OKUCHUKAMM IT1JT 9ac XiMIYHUX TIEPETBOPCHb.
{00 yneBHUTHCS B IIbOMY, IPOBEACMO JTOCII].

Jlocnio 1. Harpiemo MigHU# ApIT, AKKI Ma€e YepBOHUHN KOJIip, y ToyM'T manpHuKa. Bin

MOKPUBAETHCS YOPHUM HaiaboToM KynpyM(Il) okcuay. OTxe, Miib BCTYIHIIA B PEAKIIIO 3 KUCHEM
3 yrBopeHHsM KynpyM(Il) okcuay. PiBHsSHHS peakiii:

I
2Cu + € - 2Cud.

VY it peakmii aromu Kynpymy BilaroTh €IEKTPOHU Ta € BiTHOBHUKaMU. AToMu OKCUTEHY
NPUETHYIOTh EIEKTPOHU Ta € OKUCHUKAMH.

BigHOBHI BTacTHBOCTI IPOSBIISIOTH XJIOP, a30T, CipKa, BYIJICIh Y PEAKIisAX 3 METaJaMu:
2Al1+ 3Cl,=2AICL; 3Mg + N, =MgN,; Fe + S = FeS; Ca + 2C = CaC.,.
Tosichims nepexio enexmpouie y pieHAHHAX peakyill. Buznaume oxucHuxu i 6i0HOBHUKL.

OKuCHI BIaCTUBOCTI HEMETAJIIB MPOSIBISIOTHCS U i/l 4ac IXHBOI B3a€EMO/IiT MK COOOIO.
Hampuknan, y peakiii a30Ty 3 BOAHEM, CIpKHU 3 KHCHEM:

!
N, +3H.=2NH,; 5+0,=-50.

VYV nux peaKLIiHX OKHCHUKOM € IIPpOCTa pE€YOBHHA, YTBOPCHA O1LIbII CJICKTPOHCTAaTHBHUM
CJIICMCHTOM.

Busnaume, ﬂKipeVOGZ/lHZ/l € OKUCHUKAamu GPQCZKL{iﬂX MIDIC HEMEMATAMU.

BinnoBHi BjacTuBOCTI HeMeTaiB. Y peakilisx 3 OKCUIaMHU METAJIIYHUX €JIEMEHTIB JesKi
HEMETaJI TIPOSBIISIOTH BITHOBHI BJIACTHBOCTI.



Hocnio 2. IlporycTMo BOJIeHb Kpi3b YopHMI nopoinok KynpyM(1l) okcuy, orpumanuii y
nocmiai 1. Uepes meskuit 9ac Miib 3 OKCHIY BIJTHOBIIOETHCS: YTBOPIOETHCS PEUOBHHA YEPBOHOTO
KOJIbOpY. PIBHSHHS peakiii:

CuO + H, = Cu + H,0.

Peaxkitii B3aeMo1ii OKCH/IIB METAIIYHUX €JIEMEHTIB 3 BOJHEM 1 ByIiielieM HaOy/Ii MPaKTHYHOTO
3acToCyBaHHS B MeTanyprii. [1i gac peakiii IMHK OKCHUTY 3 ByIJICIIEM [IUHK BiTHOBIIIOETHCS JI0
BUJILHOTO CTaHY:

ZnO + C=Zn+ CO.

Y MeTanypriiiHiii IpOMECIOBOCTI 32 IOTIOMOTOO BOJIHIO BiTHOBITIOIOTEH BOJb(GpaM. PiBHSIHHS
peaKIii:

WO, +3H,=W + 3H,0.

3BepHiTh yBary! HemeraniuHi eieMeHTH NPOSIBIISAIOTH 3JaTHICTh YTBOPIOBATH I10 JI€KUIbKA
okcuniB. Hanpukian, Kap6on — CO Tta CO,, Cynsdyp — SO, ta SO,, ®ochop — P,O; Ta P,O..

OT:xe, HEeMeTaliuHl €JIEeMEHTH YTBOPIOIOTh MPOCTI PEUOBUHU-HEMETAIIH, SIKI MM1J] 4aC XIMIYHUX
peaxiiiii MOXKyTh OyTH SIK OKUCHUKAMHU, TaK 1 BI/IHOBHUKaAMHU.

HNIACYMOBYEMO BUBYEHE

* ¥V nepiognyHiil cucTeMi HEeMeTaJliuHi eJIEeMEHTH PO3MillleH1 B MpaBiil BepXHiii yacTuHi Bij
AiaroHaJi, SKy yMOBHO MOKHa npoBecTH Big bopy 1o Acrary.

* ATOMH HEMETaJIYHUX €JIEMEHTIB MalOTh IOCUTDH BEJIMKY KiIbKICTh €JIEKTPOHIB Ha
30BHIITHBOMY €HEPTeTHYHOMY PiBHI, TOMY BOHH HIEPEBAXKHO NTPHEAHYIOTH €JIEKTPOHH,
YTBOPIOKOYH HEraTUBHO 3aps/KEeH1 HOHU — aHiOHM.

* Hemeranivsi e1eMEHTH yTBOPIOIOTH MPOCTi Ta CKJIAJAHI pe4OBHHH 3 KOBAJEHTHUM 3B'A3KOM
i ckJIaiHi — 3 HOHHHUM 3B'A3KOM.

* OKMCHI BJIaCTHBOCTI HEMETAJIB IPOSIBIISIIOTHCS M11]1 4ac iXHbOI B3a€EMO/II 3 METajlaMu i MK
co00r0. Y peakiisix HeMeTa B M’k COO0I0 MPOCTa Pe4OBHHA, YTBOPEeHa OlIbII
€JIeKTPOHETaTUBHUM €JIEMEHTOM, € OKHCHHUKOM.

* ¥V peakiisix HeMeTAaJIiB 3 OKCHIAMH MeTAJiYHHUX eJIeMEeHTIB JIesKi HeMeTau (BOJICHb,
BYTJICIIb) TTPOSIBJISTFOTH Bi/THOBHI BJIACTHBOCTI.

* BigHOBHI BIACTUBOCTI BOAHIO 1 BYIVICIIO BUKOPUCTOBYIOTh Y METAyPrii, BiAHOBJIIOKYH
MeTAaJIM 3 IXHiX OKCHIIB.



