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PelieTKoi XapakTepu3yiorcs OOJbLIOH MPOYHOCTBIO M TBEPAOCTHIO,
BBICOKO# TEMIIEPATypOil IUIABIEHHS], OHM HeJleTyuu, 6e3 XMMHUYeCKo-
TO B3aMMOJICHCTBHS MPAKTHYECKH HE PACTBOPAIOTCS HH B KAKHX pac-
TBOpHTEssIX. [IpMMEpaM¥ TaKNX BELECTB MOTYT C/TYXKHTD a7Ma3, KBapIL
Si0,, okcun amomunus, Kap6opysn SiC.

KpucTaunueckue peleTky, B yIax KOTOPhIX PacTiookKeHbl MO-
JIEKYJIbI BEIECTBA, HA3IBAIOT MOACKYAAPHbLMU. BHYTDUMONIEKY ISIDHbIS
KOBAJICHTHBIE CBSI3H JOCTATOYHO TPOYHBI, HO OTAENbHbIE MOJNEKYIbI
COeIMHEHBI MeXITy CODOi J0BOJILHO CNabbIMM MEXMONCKYISPHBIMU
citamu. TT03TOMY MOJEKYJISIpHAsi PEIETKA Camasi HenpoyHas cpeau
BCeX TMMOB peuieTok. Takue BelecTsa MMEIOT HeGOIbILIYIO TBEPAOCTD,
CPaBHUTEIBHO HU3KWE TeMIIepATyph IUIABICHHsI; OHM JieTyuu. [Ipume-
PaMH COEMHEHMIH C MOJIEKYJISIPHOM KPUCTA/LIMYECKO# PELIETKOM MOTYT
CIYXUTb BOJ, MOJ, YIVIEKUCIIbIH a3, YKCYCHAs KHMCJIOTa, Caxaposa.

Bce a/uI0TPONHbIe MOIUGbMKALMA YIJIePOZia, B TOM YHCIe M Haubo-
Jiee M3BECTHBIE — AIMa3 M rPaduT, MMEIOT aTOMHBIE KPUCTALIHYEC-
Kue pewieTky (1B. BKyIeika, puc. 6, 7).

) 1. Jlaiire Onpesesieite KOBATCHTHOM CBAH. Kakue 112 MexaHH3Ma e

& obpazosaumst Bl 3uacte? [IPHBELHTE NPUMEDH, HAMMUIATE CXEMBL.

2. Jlaile onpesecHHE KOBATCHTHOM HTIOTAPHOH Chsi3W. TIpHBEIMTE NPU-
Mephl, HATIWILIATE CXEMI.

3. JlaifTe onpeacAeHHE KOBAICHTHO MOSPHO chsi3w. TIpuBeMTe NIpHMe-
Db, HATMIIATE CXeMBl OGPA3OBAHMs KOBAICHTHOH CBSI3 N0 OGMEHHOMY ¥
JIOHOPHO-AKIICTITOPHOMY MEXAHH3MY.

4. Kakve TMNIbI CBsiseil XapaKTepHBI JUIs Clienylomux Beuects: Bry, HBr,
KBr? Hanvumre cxeMsi #X 00pasoBanus.

5. Kak paviMuaior KOBICHTHBIE CBA3H 110 KpaTHocTH? Kakue chisn o6pa-
aylotes B creayiomwx coennrenmsx: SO;, HyS, HCN? Hammmmire c1pykTyp-
HEIC (POPMYITEI STHX BELECTB.

6. He NpOBOII PacvcTOB, YKAXHTE, B KAKOM H3 OKCHIOB cephi: SO; 1
SO — conepXaiHe cephi MAKCHMATbHO. BEBOX MOXTBEPIHTE PACYETAMM.

7. Tlpw cxXuranmy 24 T yIiepola noydeHo 33,6 1 yriekwenoro rasa. Kako-
Ba Maccoas 10/ pHMeceit B obpasiie yriepona?

8. MOXHO /T# PACCMATPHBaTs HOHHYIO CBAI3b KAK KoBazieHTHyio? Motemy?

3.3. Meraumyeckas XHMHYECKas CBSA3b

ATOMBI META/UIOB XapaKTePU3YIOTCs TPeMs OTIHYUTETbHBIMH 0CO-
GeHHOCTSIMH.

Bo-nepBbiX, OHH UMEIOT 1—3 3JEKTPOHA Ha BHEUIHEM SHEpreTH-
4eckoM ypoBHe. OHAKO y aTOMOB 0J10Ba ¥ CBUHLA BAJICHTHBIX 3JIEKT-
POHOB YETBIPE, Y CYPbMbI M BHCMYTA — TIiTh, Y TOJOHUSI — LIECTb.
TloueMy Xe 3T MEMEHTHI SBISIOTCS MeTa/iaMu? OUeBHIHO, HaYM-
HaeT CKa3bIBaThCs BTOPAsi OTIMUMTEIbHAS 0COGEHHOCT CTPOEHHUS aTo-
MOB METAJUIOB — MX CPaBHWTeNbHO Gonbuioii pammyc. Hakowen,
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B-TPETHHX, aTOMBI META/UIOB MMEIOT GOJIbLIOE YUCIO CBOGOAHBIX OP-
Gurasieit. Tak, y aToMa HaTpysi, HaNpUMep, OAMH BHELIHMIl BANECHT-
HBIA 3/IEKTPOH PacIoNaraeTcsi Ha TPETheM SHePreTHYeCKOM YPOBHE,
xo;\;puﬁ MMeeT NIeBATh opbuTaneit (OIHy s-, TPH p- ¥ IATH d-0pOUTa-
nei).

Tlpu cOMKeHNN aTOMOB METAILIOB MX CBOGOIHBIE OPEUTATH MOTYT
TIEPEKPLIBATECS, M BATCHTHBIC JIEKTPOHBI IONYYAlOT BO3MOXHOCTh
MepeMELLaThCs ¢ OPOUTAIM OHOTO aTOMa Ha CBOGOAHYIO M GIM3KYIO
TI0 3HEPTUU OPOUTATL COCETHMX ATOMOB. ATOM, OT KOTOPOTO «yLIEN»
9/EKTPOH, TPEBPALLIACTCS MPH 3TOM B HOH. B pesynbTate 31010 B Me-
TAUTMYECKOM MI/IETHH I KYCOUKE MeTau1a (pOPMUPYETCsi COBOKYTI-
HOCTb CBOGOIHBIX 3JIEKTPOHOB, KOTOPBIE HENPEPLIBHO IIEPEMEILIAIOTCS
Mexiay HoHamu. [IpH 3TOM, NPHTATHBAACH K MONOXUTETbHBIM HOHAM
MeTa/UIa, 37eKTPOHbI BHOBb NMPEBPAIIAIOT MX B aTOMBI, 3aTeM CHOBA
OTPBIBAIOTCS, MPEBPAILIAst MOC/EIHHE B HOHBI, M TAK POMCXOIUT Gec-
KOHe4HO. CIle/I0BaTe/bHO, B MPOCTHIX BELIECTBAX METALIAX PEATH3YeT-
€5 GeCKOHEHBIN MPOLIECC MPEBPAIICHHS aTOM === HOH, KOTOpIit
OCYLIECTBIISIOT BATICHTHBIE /IEKTPOHEI, @ YACTHIIEI, U3 KOTOPBIX CO-
CTOST METALTEI, TAK M HA3BIBAIOT ATOM-HOHAMM:

M’ - ne = M™

Taxasi Xe KapTHHa HaG/TIONAETCS M B METAJUTHYECKHUX CILUIABAX.

Meraningeckoil CBA3BI0 Ha3BIBAIOT CBsA3b B META/LIAX M CIUIABAX
® MeXIy aTOM-MOHAMHM META/UIOB, OCYIIECTBISEMYIO COBOKYITHO-
CTbIO BAJIEHTHBIX 3/IEKTPOHOB.

Mertaumieckas CBsI3b ONpEENsieT H 0c060e KPUCTALTHYECKOE CTPO-
€HHE METAUIOB M CIUIABOB — MEMAiAu4ecKylo Kpucmaniiu4eckyro pe-
wiemKy, B y3lax KOTOPOH PacrosIoXeHbl aTOM-HOHBI.

Merauinieckas KPHCTA/UIHYECKAs PELIETKA H META/UTHYECKAs! CBSI3b
06YCTOBIMBAIOT M BCe HaMGOJee XapakTepHbIE CBOWMCTBA META/LIOB:
KOBKOCTb, IUIACTHYHOCTD, TATYYECTh, 3EKTPO- M TeIIONPOBOXHOCTS,
MeTaUIMYecKuit 61ecK, crocoGHOCTh K 06PasoBAHHIO CILIABOB.

Iracmuunocmbio OGBACHSETCS CIOCOGHOCTh METAUIOB PACTLTIONIN-
BaThCSl NIPH YIape WM BHITATMBATLCA B NPOBOJIOKY TOX AeHCTBHEM
CWIbl. BTO BaxHelfllee MeXaHMUECKOE CBOMCTBO METAUIOB JIEXHT B
OCHOBE YBaXaeMOil GObIIMHCTBOM HAapOIOB MUpPa POdeCcCHy Ky3He-
ua. Henapom cpei 60roB pasHBIX BepOBAHMI MOYTH eIMHCTBEHHBIM
pabounm Gorom GbUT GOr OTHS, TOKPOBHMTENb KY3HEYHOTO peMecia: y
rpekoB — ledpect, y pumasin — Bynka, y crassia — Caapor. [Tnac-
THUYHOCTb META/L1a OGBSACHSETCS TEM, UTO IO BHELIHMM BO3NEHCTBH-
€M CJIOH aTOM-MOHOB B KPUCTAJUIAX JIETKO CMEILAIOTCs!, KaK Gbl CKOJIb-
34T APYT OTHOCHTENTBHO ApyTa 6e3 pa3phiBa CBA3M MeXay HuMH. Heko-
TOpoe MpeACTaBIeHHe 06 3TOM BaM MOXET JaTh NPOCTEHIINA OINbIT.
Ecmn MEXIy ABYMs IUIOCKMMM CTEKISHHBIMM IUIACTUHKAMH, Hanpu-
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Mep MeXiy 3epKalbllaMM, TIOMECTHTh HECKOJNBKO Kareib BOJbI, TO
3epKaiblia GYIyT JIETKO CKOJIb3HTh IPYT MO APYTY,  BOT PasbeAMHHUTh
ux GyneT 10BONBHO TPYAHO. B HalieM onbiTe BOJA UIpaeT pojib COBO-
KYITHOCTH 9/IeKTPOHOB MeTaL1a.

HauboJiee IIACTHYHBI 30710TO, cepe6po 1 Melb. M3 3010Ta MOXHO
M3TOTOBHTH CaMylo TOHKYIO (hoibry TominHoii Beero 0,003 M. Taxue
TOHKHE JIMCTOUKH (OJILIM MCIIONB3YIOT LIS 30JI04€HNs HICIHi, Ha-
mpuMep JepeBsSHHOM pe3bObl. XyJI0XKECTBEHHbIC M3ACHSA U3 30/10Ta,
coazaHble G1arofapsi ero IIACTHYHOCTH, AOLUIA 10 HAC 4epe3 Thics-
yeneTus (UB. BKJIEHKa, puc. 8).

BBICOKAs 21eKMpUteckas nposooumMocms METaIIoB Kak pas u oy-
C/IOBJIEHa HAIMYMEM B HUX COBOKYIHOCTH TMOIBHKHBIX 9/IEKTPOHOB,
KOTOPBIE ML AEHCTBUEM 3/IEKTPHYECKOTO T10/1sl IPHOOPETAIOT Hanpas-
JleHHoe ABIDKeHUe. JIydlMMu POBOIHMKAMH S/IEKTPHYECKOTO TOKa
aBsI0TCS cepe6po M Meb. HemHoro yeTynaer um amoMunmii. OHako
B GOJILIIMHCTBE CTPAH BCE Yallle M Yalle NPOBOJA M3TOTABIMBAIOT HE
13 Meau, a u3 Gosee JEIIEBOTO ATIOMUHKS. XyXe BCEro MeKTpuie-
CKMIi TOK NPOBOMISIT MapraHell, CBUHELl M PTyTh, a TaKxke Bo/bhpam 1
HEKOTOpbIE MIOZI0OHBIE eMY TYTOILIABKHE METAlLThl. DJIEKTPHYECKOE CO-
pOTHBJIEHHE BOb(PAMa HACTONBKO BEJMKO, YTO OH HAYMHACT CBE-
THTHCS TIPH TPOXOXKIEHUH YepE3 HEro TOKa, YTO HCTIONB3YIOT IS M3~
TOTOBJICHHsI HUTel TaMI HakaauBauus (puc. 3.2).

AHAJIOTHYHO 1EKTPOIPOBOIHOCTH U3MEHSETCS 1 menaon, Hocmb
METAIUIOB, KOTOPasi TAKXKe OOBSCHSIETCS BBICOKOH MOJBIKHOCTBIO 37IeK-
TPOHOB, KOTOPbIE, CTAIKMBAsCh ¢ KOJCOIIOUMMNCS B y3IaX PEUICTKH
HOHAMHM META/LIOB, OOMEHMBAIOTCS C HMMH TEIUIOBOiH SHepruei.
C NOBBILIEHHEM TEMIIEPATYPbI 3TH KO/IeGaHHS HOHOB € MOMOILBIO IeK-
TPOHOB TEPEAIOTCS! APYTHM MOHAM, W TEMIEpaTypa MeTajuia GhICTpO

BbipaBHuBaeTcs. O MPAKTHYECKOM 3Haue-
§n  HWY ITOTO CBOCTBA Bl MOXETE CYXMTS 10
Zn Pb  KYXOHHOI META/TMYECKOi mocyne.

Sb I'ankast TOBEPXHOCTh META/UIA WK Me-
TAUTMYECKOTO M3IEHs XapaKTepu3yeTcs
Memaaauueckum G1eckoM, KOTOPBIA SBIs-
eTcst pe3y/IbTATOM OTPAXEHMS CBETOBBIX

_Fe nyueil. BhICOKOI CBETOBO# OTpaXaTe/bHON

Ni  crnoco6HOCTBIO 06/1ANAI0T METAUIBL: PTYTh
w. (M3 Hee paHbllle TOTOBIIH 3HAMEHUTBIS Be-
HeLMaHCKUe 3epKasia), cepebpo, nauiaamit
u amomuunil. U3 mocnenHux Tpex MeTan-
JIOB M3TOTABIMBAIOT 3ePKAla, NMPOXKEKTO-
pol ¥ hapsl.

B nopouike MeTauibl TepsioT Gieck,
npuoBpeTast YEPHYIO MM Cepyio OKPacKy,
M TONIBKO MarHwii ¥ aTlOMHUHMIA COXpaHsi-
1ot ero. [ToaToMy 13 AMIOMMHHEBO#H TBUIH

Cu.

Puc. 3.2. MeTaiuisi, HCnonb-
3yeMble TPH M3TOTOBNEHHM
MEKTPHUECKUX JaMIT
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M3TOTARIHBAIOT IEKOPATHBHOE TOKPBITHE — KPACKY «cepeOpsiHKy». OT-
PAXEHHBII TIOBEPXHOCTHIO METAIUIOB CBET H ONpPEeNIsieT CepeGpHCTo-
Gebiif 1BET GONBIIMHCTBA METAUIOB, TAK KAK OHM PAaCcCEMBAIOT B PaB-
HOW CTEeneHM BCe JIyYH BHAMMO# YaCTH CIIEKTPA. A BOT 30JI0TO U Me/lb
NoroWAT B Gonblueil CTeNeHu Jiydu ¢ KOPOTKOM JUIMHOI BOJIHBI,
61M3KMe K (PHOETOBBIM, OTPAXasi NIPU STOM UTHHHOBOJTHOBBIC JTydH,
a TOTOMY M OKPALICHBI COOTBETCTBCHHO B XKEThIl (YEPBOHHBIN) Wi
KPacHO-XKe/IThii (MenHbii) uBeta. [TocMOTpHTE Ha pHc. 9 Ha LBETHOM
BKJICiiKe, TI€ MPEICTABICHb M3TOTORICHHBIC NPUPOLO MPHIYLTH-
BBIC CAMOPOJIKH META/UIOB, MMEIOIIME COOTBETCTBYIONIYIO OKPACKY.

Eme B r1y60K0ii IPEBHOCTH JTIONH 3aMETHIIM, YTO CILIaBBI 06nana-
10T PYTHMH, HEPEIKO Gosiee TONE3HBIMM CBOMCTBAMM, YEM COCTaB-
JISTIONINE MX YMCTBIC MeTasuhi. [T03TOMY B UHCTOM BHIE MeTAIThi HC-
TOJTB3YIOT peliko. Yaiie npumeHsiior ux cruiassl. U3 uyts Gosee 80 n3-
BECTHBIX META/UIOB TONYYEHBI JECATKH ThICAY PAVTHYHBIX CIUIABOB.
Harpumep, y NepBoro MoJyueHHOTo YeJIOBEKOM CIUIaBa — 6pon3si
TIPOYHOCTH BBILLIE, YEM Y COCTABMAIONIMX e¢ MexH i ooBa. Cmais u
“yzyH IPOYHEE YMCTOrO XKene3a. YHCThIi aTOMHHMIA — OYEeHb MATKHI
METaJLI, CPABHUTEILHO HeNPOUHBIiA Ha paspsis. Ho crutas, cocrosiuumis
W3 ATIOMMHMSI, MATHUSI, MAPIAHIIA, ME/IH, HUKEJIsl, Ha3biBaeMBblii Orop-
anomunuem, B 4 pasa NIpoYHee ATIOMUHMS HA PA3pbiB, a NIOTOMY €r0
06pa3sHO Ha3bIBAIOT «KPBUIATHIM META/IOM» M HCIIO/IB3YIOT JUISL M3r0-
TOBJICHHS! KOHCTPYKLIMI caMoieTos (puc. 3.3).

Kpome Gosnbiieit MPOYHOCTH CIUIaBBI 061analoT 1 Gosiee BBICOKO#
KOPPO3MOHHOIH CTOMKOCTBIO M TBEPAOCTBIO, JYYIINMH JHTCHHBIMU
CBOWCTBAMH, 4eM uMCThic MeTaUthl. Tak, 4nCTas MeTh OdeHb TUIOXO
TIOIUIACTCS JUTBIO, B TO JKe BPEMST OJIOBSIHHAS GPOH3a MMEET NpeKpac-
HBbIE JUTEHHBIC KAYECTBA — M3 HEe OT/MBAIOT XYIOXKECTBEHHBIC H3JIe-
TS, KOTOpbie TpebyIoT TOHKO# npopaboTky aetaneit. Yyryn — crutan
KeJie3a ¢ yIIEPOIOM — TaKKe BETHKOJNENHbIH JIMTEHHbIH MaTepra.

Puc. 3.3. CoBceM HENaBHO CHAT C 3KCILTYaTAlMK OMH M3 CaMbiX GOMBIIMX
naccaxupekmx camonetos «KoHKopa» — 20 T ATIOMHHMS
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KayecTB CIUIaBaM IIPUCYILM CBOW-
CTBa, KOTOPBIX HET Y YUCTBIX Me-
TauioB. Hanpumep, Hepxkaserowast
CTajb — CIUIAaB Ha OCHOBE XeJe-
3a — 00J1aiaeT BEICOKOM XapOoIpoy-
HOCTBIO ¥ KOPPO3UOHHO¥M CTOMKO-
CTBIO IaXe€ B arpeCCUBHBIX Cpelax.

Havagiuasicst npumepso 100 et
HazaJ HayYHO-TeXHUYEeCKasi peBO-
JIOLIMSL, 3aTPOHYBLIASI M IPOMBIIII-
JIEHHOCTb, ¥ COLIMAJIBHYIO cdepy,
TaKXe TECHO CBsI3aHa C MPOM3BO/I-
CTBOM METAUIOB U CIUIABOB.

Ha ocHoBe BonbhpaMa, MOIUG-
AC€HA, TUTaHa U OPYIMX METAIOB
HayaJlIu CO3[aBaTh YCTOHYMBBIE K
KOPPO3MH, CBEPXTBEPAbIE U TYTO-
TUIaBKME CIUIaBBl, IIPUMEHEHUE
KOTODBIX 3HAYUTEIBHO PaCIIUpHU-
JIO BO3MOXHOCTH MAalIMHOCTPOE-

Puc. 3.4. CoBpeMeHHbIE CIUIaBEl — OC-
HOBa KOCMHYECKON TeXHUKH Husl. B siepHO 1 KOCMUYECKO Tex-

HUKe (puc. 3.4) u3 cruiaBa BOIbG-
pama M peHuUsI JeNaloT AeTalu, pa-
Goraroume npu temmneparype xo 3000 °C.
B MeIuIMHE UCIIONB3YIOT XUPYPIUYeCKUe MHCTPYMEHTHI M UMILIaH-
TaThl U3 CIUIABOB TAHTANIA U IUIATUHBL.

1. KakumMu 0cOOGEHHOCTSIMM XapaKTepU3YeTCs CTPOEHHE aTOMOB Me-

e TtautoB? Kakoe nonoxeHue B Tabnuie MeHneneesa 3aHUMAIOT MeTa-
Jb1?

2. JlaiiTe ompeneneHre METAUTMUECKOM cBsA3H. YTO 06ILEro y Hee ¢ HOH-
HO ¥ KOBICHTHOM CBSI3IMU?

3. Kakoe cTpoeHHe MMeeT MeTaUTMYecKas KPUCTAUTMYeCKasi pererka’?
CpaBHHTE €€ ¢ HOHHOM ¥ aTOMHOM KPHCTUIMYECKUMH PEeLIETKAMHU.

4. Kakue (pusmyeckue CBOCTBA METAUIOB ONPENEISIOTCS MX KPUCTALTH-
YEeCKUM CTpOeHHEM?

5. HazoBurTe XuIKuit py OOBIYHBIX YCIOBUSIX MeTal1. Kakue npaBuia Tex-
HUKM Ge3omacHOCTM HeoOxooumo cobmionaTh npu pabore ¢ MpeaMeTaMu,
COIepXalIMMH 3TOT MeTawt?

6. B cocras 6ponssl BxomsaT 20 % onosa u 80 % memu. Paccuuraitte Maccy
KaXI0TO KOMIIOHEHTa GPOH3bI, HEOOXOIMMOM IUISi M3TOTOBICHUST CKYJBIITY-
psI Maccoit 200 xr. Kakoe konuyecTBO BelecTBa KaXIOro MeTauia morpe6o-
BaJIOCh ISl 3TOT0?

7. TII0THOCTb METALTUYECKOTO 3070Ta paBHa 19 r/cm®. Onpenenure 1wIo-
1aab 30I0TOM TUTeHKH TomumHO#M 0,003 MM, KOTOPYIO MOXHO M3rOTOBHUTH U3
KYCOYKa MeTajla Maccoif 3 T.
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