Tema: Hemeraaun. 3arajjbHa XapakKTepUCTHKA HEMETAJIIB.

Bueuennsa noeozo mamepiany

HemeTanu.
3aranbHa xapakrepucTtu
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3azanbHi izuyHi BrGcMuBocmi Hemem

» HemeTanu He MawTe MeTanivyHoro Gnucky

» Hemeranu maioTe pisHWiA konip: Wog — dioneToewid, Bpom — Bypwia, xnop
WOBTO3ENEHW, CipKa — MOBTUW, rpadiT — YopHo-cipuid. BogeHs, kMceHs, a3
GesbapeHi raau,

» Im HEBNacTWBA enexkTpo- i TENNONPOBIAHICTE, ane ICHYHTL | BUHATKK, Tak, cunl
HanisnposigHwK, a rpadit G — NpoBigHUK ENEKTPUMHONS CTPYMY.

b Kpuxsi

» Po3duHHICTL ¥ BOAI HE € TXHBOKO XapakTepHow 3aransHoto snactueicTio. Cepen
razonofibHMx HeEMeTanis HeMae ¥oaHoro, akwi B nobpe po34yuHABCA v BoAi

» Bararto 3 Hux foBpe po3yMHHI B OPraHivHUX POIYUHHKMKAX.

» Temnepatypu X NNasNeHHA Ta KMNIHHA MaoTh WWpokuid Aianasod, MasonogibHi
HemeTanu (BoAeHb, KNCEeHb, 830T) KMNNATE 33 HU3bKUX Temnepatyp (maiwe —200 *
Teepaa peycBMHa WOA NPM HarpisaHHi cyBniMyeTbCA — Bigpasy NepexoauTs i3 T
cTaHy B rasonogibywia. Ana Toro Wwob poannasuTy Cipky, A0CTaTHLO Temnep
Nonym's CIUPTIEKA YW CYXOro NankHoOro , Tofi Ak 0OHa 3 anoTponHux moaudi
KapboHy — anmas — mae Temnepartypy nnaenedHs noHag 3000 °C.

HemertaJiiuni eieMeHTH il IPOCTi peYOBUHU-HEMETAIU. Y TIEPIOUYHIN CUCTEMI]
HEMETAaJlIYH1 eJIEMEHTH PO3MIIIeH] B MpaBiil BEpXH1i 4acTUHI BiJ 1aroHamtl, Ky
YMOBHO MOYKHA IPOBECTH Bia Bopy 10 Actary. X 3HauHO MeHIle, Hik MeTaliYHKX.
ATOMH HEeMeTaJIYHUX eJIEMEHTIB MalOTh Ha 30BHIIIHFOMY €HEPreTUYHOMY PiBHI
JOCHUTDb BEJIMKY KUIBKICTh eNeKTpoHiB (4-8). ToMy, BcTymarouu B XiMiuHYy B3a€EMOJIIO 3
IHIIMMHU €JIeMEHTaMH, BOHH MEPEBAKHO MPUEAHYIOTH IEKTPOHH, YTBOPIOIOUH
HETaTUBHO 3aps/I>KeH1 HOHU — aH10HU. Hanpuknan:

Cl°+1e=CI;S"+2e=S*; N’ + 3e = N*.



Bawm BiomMo, 1110 B mepiozi 31 301IbIIIEHHSM 3aps/IiB ATOMHUX SIEP 3MEHIIYETHCS
paziyc atroMa i 301TbIITY€ThCS KITBKICTh €IEKTPOHIB HA 30BHINIHBOMY €HEPTETUUYHOMY
piBHI, a OTKe, 3aTHICTh MPUETHYBATH €IEKTPOHH 3pocTae. Y Tpymi — pajiiyc aToma
3MEHIIY€THCS 3HU3Y BBEPX, TOMY 3[aTHICTh IPUEIHYBATH €IEKTPOHU TEX
nocutoeThesl. Ockinbku Oiryop y nepioanyHii CHCTeMI PO3TAIIOBAaHUN y MpaBii
YacTHUHI i HalBUIIlE, TO BIH MPOSBIIsi€ HAHOUIbII BUPAXEH] HEMETAIIUH] BIIACTUBOCTI.

Kpim fioHHUX CrioNyK, HEMETaJl4H1 eJIEMEHTH YTBOPIOIOTh MPOCTI Ta CKIaaH1
PEUYOBUHHU 3 KOBAJIECHTHUM 3B'si3KoM. Hanpukiasn, y npoctux pedoBuHax ckianay H,
Cl,, 1,, N, Mk aroMmamM# YTBOPIOIOTHCSI CIUIbHI €JIEKTPOHH1 TTApH, PIBHOB1IJIATICH] Bi/T
000X siiep aroMiB, TOOTO 3B'SI30K KOBAJCHTHUM HEMOJSApHUN. [lesaKi HemeTann
cknaaHinty oymoy. Lle 6immii pocdop Py, 030H O;, pomOiuHa cipka Sg. [HepTHI ra3u
— OJIHOATOMHI. Y CKJIQJHUX PEUOBUHAX, YTBOPECHUX HEMETAIIYHUMHU €JIEMEHTAMU
cxnany H,O, HCI, CO,, SO;, Mi>k aTOMaMy HassBHUI KOBaJICHTHUH TIOJIIPHUH 3B'SI30K.

HeMerasiuHi eJleMEHTH YTBOPIOIOTh HPOCTi peUOBMHU-HEMETAM. IM BIacTHBa
MOJIEKYJIsIpHA OyZI0Ba — Yy By3J1aX MOJEKYISIPHUX KPUCTATIYHHUX TPATOK
PO3MIIIYIOTHCS HETIOISAPHI MOJIeKy/Iu. KpiM Toro, y 6ararboX HeMeTasliB HasBHI
aTroMH1 KpuctaniyHi rpatku. e anmmas i rpadit (nuB. § 8, c. 42), 6op B, uepBonmii
dbocdop P (puc. 33).

Puc. 33. MoaeJii aTOMHUX KPUCTAJIYHUX IPATOK HeMeTAJIiB: a — 0opy; 0 —
4yepBOoHOro (pochopy

®Di3n4Hi BJacTUBOCTI HeMeTadiB. HemeTanu 3a HOpManbHUX YMOB NIepeOyBatOTh y
PI3HUX arperaTHUX CTaHax: ra3ono/ii0OHOMY (KUCEHb, BOJIEHb, XJIOp, a30T, (pTOp),
pinkomy (Opom) 1 TBepiOMY (ByIJIeLb, cipka, pochop).

JlemoHcTpamiiamii qociin. Po3rissHeMo 3pa3ku esKuX HEMETalliB, 30KpemMa Opomy,
CIpKH, ByIJIelto (ByTuLIs), uepBoHOro hocdopy Ta ioay. 3a pesyapraramu
CIIOCTEPEKEHbB JIETKO onucaru (pi3udH1 BIACTUBOCTI HEMETAIIB.



Ile peuoBUHH, SIKI HE MAIOTh METAIIYHOTO OJUCKY, IM HEBJIACTUBA €NEKTPO- U
TETJIONPOBITHICTh. SIKIIO BAAPUTHU IO IIMATKY CIPKH, BOHA JIETKO PO3MAJAEThCs HA
npiOHI YaCTUHHU, 10 MATBEPIKYE i1 KpUXKICTh. HemeTanam 3 MoneKyIapHUMUA
KPUCTAJTIYHUMU TPpaTKaMH BIIACTHUB1 HU3bK1 TEMIIEPATypH TUIABJICHHS Ta KUTIIHHSA,
BHCOKa JIETKICTh. HeMeTranu MatoTh pi3HHA Koip: Hom — (ioneToBuid, 6poM —
Oypuid, XJIOp — JKOBTO-3€JIEHUH, CIpKa — >KOBTHUH, rpadiT — 4opHO-cipuid. Bonens,
KHCEHb, a30T — 0e30apBHI ra3u. Yci 1i Gpi3u4H1 BIaCTUBOCTI B3SITO 32 OCHOBY
KJacudikamii IpoCTUX PEUOBMH HA METAJIU i1 HEMETAaJH.

OKHuCHi BJacTUBOCTI HeMeTaiB. BiacTuBICTh HEMETAIIUYHUX €JIEMEHTIB
MPUEIHYBATH €IEKTPOHU XapaKTEPU3Y€E IXHIO 3aTHICTh OyTH OKMCHUKAMH TI1J1 4yac
XIMIYHUX nepeTBopeHb. [1l00 yneBHUTHCS B 1IbOMY, TPOBEIEMO JAOCII/.

Hocnio 1. Harpiemo MiJHUHN APIT, AKUH Ma€ 4YePBOHUH KOIIp, y NOAYM'T MajbHUKA.
Bin nokpuBaetbest yopauM HastboToM KyripyM(Il) okcuay. OTxe, Mib BCTynuia B
peakiito 3 kucHeM 3 yrBopeHHsM KynpyMm(Il) okcuny. PiBHsHHS peakiii:

I
2Cu + €= 20ud,

VY wiit peakiii aromu Kynpymy BiIatoTh €IEKTPOHH Ta € BITHOBHUKAMU. ATOMHU
OxkcureHy NpueAHYIOTh €JIEKTPOHU Ta € OKUCHUKAMHU.

BiaHOBHI BIaCTUBOCTI MPOSIBISIFOTH XJIOP, 30T, CipKa, BYIJIEIh Y PEaKIlisx 3
MeTaJaMu:

2Al1 + 3Cl, = 2AICl;; 3Mg + N, = Mg;N,; Fe + S = FeS; Ca + 2C = CaC,.

Tlosicnimb nepexio enekmpoHis y pi6HAHHAX peakyii. Busnaume oKucHuku u
BIOHOBHUKU.

OKMCHI BIAaCTUBOCTI HEMETAJIIB MPOSBISAIOTHCS U MM1]1 Yac IXHbOI B3aEMOI1T MIXK
cobor. Hanmpukiaz, y peakiiii a30Ty 3 BOJJHEM, CIPKH 3 KUICHEM:

!
N,+3H,= 2NH; S+ 0,=50,

VY 1nux peakiisix OKUICHUKOM € IIPOCTa PEUOBHHA, yTBOPEHA OLIbIII
€JIEKTPOHEraTUBHUM €JIEMEHTOM.

Buswaume, SKIL pedoBUHU € OKUCHUKAMU 6p€aKL!iﬂX MIDHC HEMemAanamu.



BinHoBHI BiacTUBOCTI HeMeTaJiB. Y peakilisgx 3 OKCHAaMU METATIYHUX €JIEMECHTIB
JesIK1 HEMETaJIM TPOSIBIISTFOTh BIJTHOBHI BJIACTHBOCTI.

Hocnio 2. [IpormycTuMo BoJieHb Kpi3b HOpHUI nopoiok KyrnpyM(Il) okcumy,
oTpuMaHuid y nocauiai 1. Yepes nesaxuil yac Miib 3 OKCHY BITHOBIIOETHCS:
YTBOPIOETHCSI PEYOBHHA YEPBOHOTO KOJIbOPY. PIBHSHHS peakii:

CuO + Hz =Cu+ HQO

Peaxii B3aemMo/11i OKCH/1IB METAJIIYHUX €JIEMEHTIB 3 BOJHEM 1 ByIJIelleM HaOyIu
NPAKTUYHOIO 3aCTOCYBaHHS B MeTanyprii. [1i1 yac peakiii IMHK OKCUAY 3 ByIJIELIEM
IIUHK BIJTHOBIIIOETHCS JIO BIILHOTO CTaHY:

ZnO +C=7n+ CO.

VY MeTanypriiiHiii TPOMHUCIOBOCTI 3@ JOIIOMOTOI0 BOJIHIO BIIHOBIIOIOTH BOJIb(paM.
PiBHSIHHA peakuii:

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

3BepHiTH yBary! HemeraniuHi eleMEHTH NPOSIBISIIOTH 34aTHICTh YTBOPIOBATH 110
nekinbka okcuiB. Hanpuknan, Kapoon — CO Tta CO,, Cynbdpyp — SO, ta SO;,
®ocdpop — P,0O; Ta P,0Os.

OT1xe, HEMETaNlluHI €IEMEHTH YTBOPIOIOTH MPOCTI PEUOBUHU-HEMETAIH, SIK1 IM1]1 Yac
XIMIYHUX peaKIliii MOXKYTh OyTH SIK OKUCHUKAMH, TaK 1 BIJHOBHUKAMHU.

HIACYMOBYEMO BUBYEHE

* V nepioguyHii cucTeMi HEeMETaIIuH1 €JIEMEHTH PO3MIIIeHI B MpaBiii BepxHiii
YaCTHHI BiJ giaroHaJi, sKy yMOBHO MOXKHa ITpoBeCTH BiJ bopy 1o Actary.

* ATOMHM HEMETaJIYHUX €JIEMEHTIB MalOTh TIOCUTh BEJIUKY KIJIbKICTh €IEKTPOHIB Ha
30BHIITHLOMY €HEPTETUYHOMY PiBHI, TOMY BOHH MEPEBAKHO MPUEAHYIOTH E€IEKTPOHH,
YTBOPIOKOYM HETaTHUBHO 3apsiI?K€H1 HOHU — aHiOHH.

JlomamHe 3aBIaHHSA:

1. TlepernsHyTH BiZicO 3a IMOCHIIAHHSM:
https://www.youtube.com/watch?v=zR7N03ml5X0
2. TlepernsHyTH Tpe3eHTAlliif0 3a TOCHIAHHSIM:



https://www.youtube.com/watch?v=zR7N03ml5X0

https://naurok.com.ua/prezentaciva-nemetali-zagalna-harakteristika-nemetaliv-fizi
chni-vlastivosti-yavische-adsorbci-132478.html

3. 3miiCHITH CXeMy MEePETBOPECHHS:

S—-S02—-SO3—->H2S04—>Na2S04

IHlanoewni yuni, 20 ecpynu!
Hazaoyw Bam, wio na ybomy musicni 6yoyme eucmaeneni oyinku 3a Il cemecmp
ma piuni. Tomy npouty éci podomu 00 KiHUsa MUMsCHA coamu Hanepeo, 0cooIUBo
OUPEKmMopCcbKy KOHmMpOJIbHYy (Hadiciamu KOHMPOabHy pooomy 00 23 uepensa Ha
nowmy: anmay(@i.ua)

JIMpeKTOPChKA KOHTPOJIbHA po0oTa I y4HiB 2 Kypcy rpynu 19, 20 (2 miBpiv.)

BapianT -1

1. JlaWiTe BU3HAUEHHS, IO TaKe XiMiYHA PiBHOBAra.
SxuM 9UHOM 3MICTUTHCA XiMIYHA piIBHOBAra Mpu 3MEHIIIEHH]1 TUCKY Y PEaKIIii :

CO+0222C02 (3 Ganu)

2. JlaiiTe BU3HAUCHHS, 1110 Take 000pOTHI peakitii. [[puBeaiTh ABa MpUKIaIU
Takux peaxiii (3 6ann)
3. YKaxiTh, BOXHHI PO34YHH SIKO1 coii Mae TyxHe cepenosuiie ( pH >7)?
A) NaNO3; b) Li2S; B) Pb(NO3)2; I') LiCl
4. VYkaxiTh, BOTHUN PO3YHH SKOI COJIi Mae HelTpanbHe cepenosuie (pH = 7)?
A) K2CO3; b) NaNO3; B) Pb(NO3)2; I') K2SiO3.

5. YkaxiTh, y sikomy po3unHi OeHondraiein cTane MaJIMHOBUM:
A) NaHCO3 ; B) ZnSO4 ; B) NaNO3; I') KBr.

BapianTt - 2

1. JladiTe BU3HAUEHHS, [0 TaKe XIMiYHA PiBHOBAra.
SIKuM YMHOM 3MICTHTBCS PIBHOBAra npu MiJABUIICHHI TEMIEPATYpH B

peaxiii :


https://naurok.com.ua/prezentaciya-nemetali-zagalna-harakteristika-nemetaliv-fizichni-vlastivosti-yavische-adsorbci-132478.html
https://naurok.com.ua/prezentaciya-nemetali-zagalna-harakteristika-nemetaliv-fizichni-vlastivosti-yavische-adsorbci-132478.html
mailto:anmay@i.ua

ZnS27Zn+S; AH>0 (3 6amm)

. JaliTe BU3HaYEHHS, IO Take HEOOOPOTHI peakirii. [IpuBeniTh 1Ba TPUKIAAHA
Takux peakiii (3 6amn)

. YKaxiTbh, BOAHUN PO3UMH SIKOI COJIl Mae kucie cepenonuiie ( pH<7)?

A) Li2S; b) Pb(NO3)2; B) K2CO3; I') Li2SO3.

. YKaxiTh, fiKa CUJIb T1APOII3YE K 32 KaTIOHOM TakK 1 3a aHIOHOM?

A) (CH3COO)2Ba; b) Al283; FeCI2; I') K2CO3.

. YKaxiTb, y IKOMY po34uHI MeTHIopaHx npuiiMe *oBTe 3a0apBICHHS:

A) Na2S04 ; b) C2H50Na ; B) CuSO4; I') CH3COOH.

bepexirs cede Ta OM3bKHX!




