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GLF/F

K yurareasm

Hopozue dpyavs!

[Tepen Bamu yueGHMK XMMHH, CO3JAHHBIL C YYETOM TEXHHYECKOIO
npoguis pamux 6yaymnx cneuuansiocrei u npodeccunii. Hageemes,
4TO XMMHSI CTaHeT /I BAc OJAHMM M3 OCHOBHBIX npeametos. Beab
COBpPEMEeHHbIe TeXHHKAa M TeXHOJOrHs Ge3 3HAHHSA XMMHH HECcoCTOs-
tesibHbI. [locTatouHo ckasarh, 4TO NEpeYHCEHHE TOJBKO Ha3BaHMi
HOBBIX MATEPHAJIOB, IHHPOKO HCMOJIb3YEMBIX B COBPEMEHHOH TEXHHKE,
MOXeT 3aHATh ueblii ToM. PaGora ¢ 9TuMM MarepuajaMu, BO MHOTOM
OCHOBaHHAs Ha 3HAHWM CBOHCTB BEILECTB M MCIOJIb30BAHUH XHMMHYEC-
KMX npespaienuii (peakipii), 1103BOJISIET JOCTHYb IKOHOMHYECKOTO,
IKOJIOTHYECKOT0, acTeTHieckoro agdexta.

CospeMeHHOE XHMUYECKOE [IPOM3BO/ICTBO AKTUBHO M YCIIEHIHO pa3-
BuBaeTcsa. MOXHO BBUIEJMTh TPH ITANA PA3BUTHA: XMMHYECKast TeX-
HOJIOTHA — GHOTEXHOJIOTHA — HAHOTEXHOJIOTHS.

XHuMHYECKasi TEXHOJOTHA — 3TO MPOLECC MacCOBOH XUMHYECKOMH
nepepaGoTKH MPHPOAHBIX MATEPHANIOB WJIH MCXOAHOTO CHIPbA B MPO-
AYKTbl NOTPeGeHnst HIH NPOMEKYTOYHbIE TPOAYKTbI, HCIOIb3yeMble
B PA3IMYHBIX OTPAC/AX NPOU3BOACTBA. XHMHYECKAsA TEXHOJOTHA H B
HACTOsMIIee BPeMs SIBJISIETCS OCHOBOH MHOTOTOHHAXKHOIO XHMHYECKOro
IPOM3BOJICTBA, OJIHAKO BO3pOCHIHE TPeGOBaHHS K 3KOJOTHYHOCTH,
apPEeKTHBHOCTH XUMHYECKHX NPOLECCOB npuBesn B cepeanne XX B.
K NOSBJAEHUI0 GHOTEXHOJMOTHYECKHX ITPOH3BOJCTB.

Buorexnosorna — 370 Npouece noJy4eHns pasiMyHbIX BEHIECTB 1
MaTepHasoB ¢ PHMEHEHHEM KJIeTOK MHKPOOPraHH3MOB HJIH (epmen-
ToB. B nocaeanune rogpl yuenble HayYHJIHCh BCTPAHBATh F€HBI BHICIIMX
OPraHM3MOB, B TOM YHCJ/e M 4e0BeKa, B KJACTKH GakTepuil W APoxK-
Keil. ITH KJETKH MOXKHO MCIOJIb30BaTh 3aTeM JUIS CHHTE3a COOTBET-
creyomux Geaxos. Ilogo6ubiM o6pasoM yaanoch 3actaButh paborath
red mHcy/auHa. YenoBeyeckuit MHCYJIMH GblJI BlepBbie MOJAYYEH C 10-
mombio Gakrepuii Escherichia coli m cran pocrynen B 1982 r. Ilo-
3/iHee s 9Toi 1ean GbliM MCNOAb30BAHbl KJIETKH JAPOXIKeil, KOTO-
pbie GoJIblle CXO/HbI ¢ KJETKaMH 4eJoBeKa.

Wasseyenne reHoB M3 KJIETOK OPraHU3MOB OJHOTO BH/JA M BCTPaH-
BaHHE MX B KJETKH OPraHM3aMOB JIPYroro BH/A HA3bIBAIOT TeHHOW WH-
KeHnepueii. [ — ~——

Ha cmeny xummdeckoit TEXHO.’IOI‘HZI ﬁ‘ﬂfﬁé%ﬁ?{’ﬁﬂox’un HPHXQAAT Ta- — =
KHe IIPOLeCcChl, KOTOPBIE N03BOISIOT KOHCTPYHPOBATH HOBBIE BelecTRA ¥ /5
M MaTepHaJbl HA YPOBHE YACTHII MHKPOMMPA — ATOMOB, MOJIEKY.1, HOHOB,
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pajukasioB M T.1n. OnuM noayuynin Hazpanue Hanorexnosorun. Hawno-
(rpeu. nannos — KapJMK) — COCTABHasi YacTh CJOXHBIX €108, 0603Ha-
yaonias ymensienue B vismapz (107%) pas, nanpumep manomerp (nm):
1 umM = 10 M. C noMOmIbI0 HAHOTEXHOJIOTHH TOIYHAIOT YHHKAJILHbIE
matepuaibl (KoMnakTHbie Hocutean undposoit uHdoOpMalMK, TOKO-
1IPOBO/ISAILHE YI/IEPOIHBIE BOJIOKHA), JIEKAPCTBEHHbIE NPENapaThl Hallpas-
JIEHHOTO JIeHCTBHS, He jaioiue no6ovHbIX adpeKkToB, cocTaBHbie KOM-
MIOHEHTHI CPE/ICTB THrHeHsl, ObiToBoil XuMun u Ap. Hepapom passurne
HanoTtexHosiornu B Poccuiickoit Deaepaiinn npH3HaHO MPHOPHTETHBIM.

Bam, 6yaynmmm BbICOKOKBaZM(UIMPOBAHHBIM CHENNATHCTAM TEX-
Hu4eckoro npoduis, HeoOXoANMO 3HATH, YTO HET HU O/HOI o6jacTH
JIeATEIbHOCTH, B KOTOPOH HE MCMOJAb30BATHCh Obl pas/nuHble Belle-
CTBa, MaTepHAIBI HIN XHMH4ecKue npoiteccol. Hanpumep, aesstnocto
NPOLEHTOB 9HEPrHH, KOTOPYIO HPOM3BOAMT M noTpebaser yenopeye-
CTBO, — 9TO pe3yJbraT XuMHyecknx peakimii. [lpakruieckn Bee, 4ro
BBLITYCKAIOT COBPEMEHHasi MMPOMBINUIEHHOCTD H CEJIbCKOe X03siicTBo,
cBA3aHO ¢ xuMueil. [JeHcTBUTENBHO, «HIHPOKO PACHpOCTHPACT XUMUS
pykn cBou B jena uenosedecknes (M. B. Jlomonocos).

Bepexioe oTHONIEHHE K OKPYKAOIMEMY MHPY, YBaxeHne K Ganx-
HEMY W aJIeMEHTapHble XMMHYeCKHe 3Hanust, 6Gea KoTopeix ne 060ii-
THCh HU OJHOMY CTICIHATHCTY TEXHHUECKOi cpepbl AesTeabnocT, —
BOT 3aJI0T TPAMOTHOTO M 3 DEKTHBHOIO HCNOALIOBAHNS JIOCTHKEHHIT
XUMHYECKOH HayKH.

Jlio6ure XUMHIO, H3yYaiiTe ee ¢ YA0BOJLCTBHEM, NOHUMaiiTe n yBa-
JkKaiite aTy yauBaTeabHylo Hayky! W Bbl cMoxere yOeanThes B TOM,
YTO Pa3INYHBIE «XHMHYECKHE CTPALINIKH®, O KOTOPHIX €XKEeJHEBHO
co06IAIOT CPEACTBA MAcCOBOIT MHMOPMAIIMI: XHMHYECKHE 3aBechl Hajl
NPOMBIIUIEHHBIMH TPEATNPHATHAMH H METaroJncamMu, 030HOBbIE JBIPDI,
napHUKOBbIH addext u MHOrOE Apyroe, — 3T0 PE3yJAbTAT HEIHAHNS
XHMHH, HEYBaXKeHHs K Heil, MrHopuposanus ocobGennocreil csoiicrs
BELIECTB M PEaKIHil, TOMHOKEHHBIH Ha 6e3yAepKIyIO HOTOHIO 32 IPH-
ObLIBIO.

Cojiepikanue 1peuiaraeMoro y4eOnuKa noJtocTbio CoOOTReTCTBYeT
(heepabHOMY KOMIIOHEHTY TOCYIAPCTBEHHOT0 06PasoBaTeIbHOTO CTaH-
JAapra no xumun Gaszosoro yposus. Kpome Ttoro, B namem yueGuuke
Npe/ICTaBIeH MaTepras HPodUABHOTO 1 NPOodecCHOHANLHO 3HATHMO-
ro cogepxkanusi, o gan wpugrTom aApyroil rapuurypnsl. Mel noaroro-
BHJIH GOJIBbIIOE YHCAO BONPOCOB M YNPaKHeHMil s 06A3aTebHOTO
BbINOAHeHUs. 3aganus Goaee CA0KHOTO MPOPUABHOTO YPOBHS OTME-
YeHbl 3BE30YKOMH.



Paspgen |

OBLAA U HEOPTAHUYECKASA
XUMUA




é OCHOBHDIE ITOHATHUA
é U 3AKOHbI XUMHWH
—

i.1. IPEJIMET XHMHH. OCHOBHBIE IMOHATHA
XHMHH. AJVIOTPOIIHUA

Eme B 1748 r. ocHoBonoaokuuk orevecrsennoil xnmun M. B. Jlo-
MOHOCOB THCa: « XHMHYECKAs HAYKA PacCMaTpHUBaeT CBOICTBA M M3-
MEHEHHS Tell.., COCTAB Tel.., OGBACHACT NPHYHHY TOTO, YTO € Benle-
CTBAMH 1IPH XUMHYECKUX [PEBPAICHMIX TIPONCXOANT S,

Cpasnure onpeaenenue, gannoe pesnkum M. B. JlomonocosbiM, ¢
COBPEMEHHBIM ONpelesIeHHeM,

B Xumun — 970 HayKa 0 cocTaBe, CTPOCHHH, CBONCTBAX M NpeBpa-
HIEHHAX BEIeCTB.

Hcexons M3 cOBpeMEHHOTO Onpeie/IeHHst XMMUYECKOI HayKn, KOTo-
poe YAMBATENbHO GJM3KO K JIOMOHOCOBCKOMY, PACCMOTPHM HEKOTO-
pble OCHOBHBIE TIEPBOHAYAIBHBIE TMOHATHS: BEIIECTBO, ATOM, MOJIEKY-
J1a, XUHMHYECKHIT aJIeMeHT U JIp.

Bewecmeo — oJuH U3 BHJIOB MaTE€PHH, KOTOPLIl XapakTepuayer-
€51 Maccoil oKosi. ITO COBOKYIHOCTb aTOMOB, HOHOB H/JIH MOJIEKYJ,
COCTOSAIMX H3 OJHOIO MJIH HECKOABKHX XMUMWYECKHX HJICMCHTOB,

Kaxoii e Bua Matepuy Henb3si Haszpath BemecrsoMm? Kakoil sua
MaTepuM He uMmeeT Macchl nokos? Ma kypca pmsmki Bol 3naere, 4To K
TAKOMY BH/IY MAaT€PHH OTHOCATCA Pas/MYHbIE TIOJIA, B TOM YHC/E HJeK
TPOMATHHTHOE W IPABHTALMOHHOE.

Amo.u — ITO E)JIEKT])OHel"iTpaJlb}laﬂ HacTHla, CoCTodAlas U3 1moJao-
JKHTEJBHO 3apsKeHHOTO SIIpa i OTPULIATEILHO 3apPAXKEHHbIX JNeKTPOo-
HOB.
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ATOM — HaWMeHbIIAasi YaCTHYKA XUMMYECKOTO aJeMeHTa, npeies
XHMHYECKOH JIeTMMOCTH MATEPHHU.

Moaexyaa — 370 OT/IeNbHAA INEKTPOHEHTPaIbHASA YacTHIA, 06-
pasyoIascs NpH BO3HHKHOBEHMH KOBAJIEHTHBIX CBA3eH MeX1y aro-
MaMH OJIHOTO WJIH HEeCKOJbKHX 37eMEeHTOB, KOTopas olpeje/ser Xu-
MHYECKHe CBOICTBA BEIECTBA.

Xumuueckuii anemenm — 310 COBOKYIIHOCTb aTOMOB € O/IMHAKO-
BBIM 3apsJIOM sjipa.

Bee anementsi (M npocTsie BeniecTsa) 06bIYHO AEAAT HA METALIbI U
nemetasubl. K nememannam ornocsit 22 anementa: Bojgopoa, 6op, yr-
Jepos, KpeMmuuit, asor, ¢ocdop, MbIIBSIK, KHCAOPOA, CEpy, CeleH,
TEJIYP, rajorenbl  6GJ1aropo/iHble rasbl; K MEMaiiam — BCe OCTalb-
HbIE 3JIEMEHTHI.

Bentectro, 06pasoBaHHOE OJHMM XHMHYECKHM HJE€MEHTOM, Hadbl-
BaloT npocmuim. O HH W TOT )Ke XHMHYECKHIT a1eMeHT MoxKeT o6pa-
30BATh HECKOJIBKO IPOCTBIX BEIecTs. JTO ABJEHHE Ha3bIBAIOT aa10m-
ponueii, a pa3iMYHbIE TPOCTHIE BellecTBa, 06pa3oBaHHbIe OJIHUM 3J1e-
MEHTOM, — G@AJA0MPONHBIMU BUOOUIMEHEHUAMU, HIH AATOMPON-
noimu modudpuxayusamu (nanpumep, aamas u rpadur — 3To npo-
cThie BelecTBa, 0OPa30BaHHbIE OJIHUM M TEM JXKe 3/1eMeHTOM — YyTJie-
pozom).

OueHb MHTEPECHO, 4 B HACTOAILEE BpPeMs M NPAKTHYECKH 3HAYUMO
npeBpanienne oAHON asaoTponHoit Moaudukaun yraepoaa (rpadu-
ta) B aApyrywo (anmas):

C(rpadmur) =2 Clammaz)

ITOT NPOIECC UCNOAb3YIOT JUIS NOJYYeHHs HCKYCCTBEHHBIX ajiMa-
308. B 1954 r. yuensie 1abopaTopun 3HAMEHHTOH aMepHKaHCKO# pup-
Mol «JDKeHepas DNeKTPHK» TOJYUHIN YePHbIe KPHCTAIMKH HCKYCCT-
BEHHBIX aiMma3oB Maccoit 0,05 r npH sKcTpeManbHBIX YC/IOBHAX: J1aB-
sennn 100000 at™ u remneparype 2600 °C. Takne aamasepl cTonan B
COTHH pa3 Aopoxe npupoaunix. Ho yxe B reuenune 10 ser 6biam pas-
pa6oTaHbl TEXHOJIOTHH, TO3BOJAIONHE NOJYYHTh B OJHONH Kamepe 3a
HecKobKo MuHYT 20 1 60s1ee rpaMMoB aaMa3oB. CoBpeMeHHOe TPOH3-
BOJICTBO MCKYCCTBEHHBIX aJIMa30B OCHOBAHO HA X IOJYYeHUH M3 rpa-
(bura HEe TONBKO IPH CBEPXBLICOKHX, HO M NPH HH3KHX JaBJEHHSIX.
Takue anMasbl CPABHHTEJbHO J€IMIEBbl, OJHAKO HCIOJb3YIOTCS Ipe-
MMYIIECTBEHHO B TEXHHYECKHX LEISAX B METAIYPIHH M MAllHHOCTPO-
€HNH, PaAH03JEKTPOHHKEe H NPUGOPOCTPOEHHH, Ie0JIOropasBe/ike u
FOPHOH TPOMBILILIEHHOCTH.

[TpuunHOit Tparn4eckoro HCXoAa HEKOTOPBIX IKCIEeAHIIHI TTOKOPH-
Teseil noaspHbix (apKTHYECKON W aHTAPKTHYECKOIl) <lanoks 3eMiu
ABHJIOCH TO, YTO HCCJIEA0BATE/]H He Y4/IH B3aHMOIpeBpallleHHe ajlloT-
ponHbix MoauduKalmii ojoBa:

Sn(6enoe) = Sn(cepoe)
d



Benoe o080 — 310 MATKHIE NIACTHYHBIA MeTal, € KOTOPBIM Mbl
yauie Bcero ¥ craakupaeMcsi. OIHAKO NPH NOHMXKEHHH TEMIIEPATY Pbl
OHO MOMKeT NPEeBPallaThcsa B Cepoe 0JI0BO — NOPOMIOK, o6aagaionuii
CBOHCTBAMH HEMETANIOB. ITOT NPOIECC YCKOPAETCSH CAMHM CepbiM
OJIOBOM: JIOCTATOMHO HOSBUTHCS BCETO JIHIbL OJIHON IbIJIHHKE Ceporo
0JI0Ba, KAaK HAYHHAETCH MPOIEcc, KOTOPbIH YK€ HEeBO3MOXHO OCTa-
HOBHTD.

[Tpu atom nsgenne us Gesoro GaecTAIEro METALIa NPEBPALLAETCS
B cepblil HeB3paunblii nopomok. Takoit npouece Hocut ofpasnoe Ha-
3BaHKE «0J0BAHHAA YyMa». VIMEHHO OH M cTasl NPHYHHOI rubean sK-
cneguinu P. Ckorra, neitaBmerocs B 1912 r. nokoputs IOxHbiii no-
moc. Ixeneuinsa CKOTTa MCHOJIB30BAIa VIS XPaHEHHs NPOAYKTOB H
KePOCHHA JKeJe3Hble KAaHUCTPbI, 3anasHnbie osoBoM. Ha cuabiom Mo-
po3e OJOBSHHBINR NPUNOH KAHHCTP PACCHINAICS, W IKCIEANIMS OCTa-
nach 6e3 TOIINBA.

JUisi MHOTHX APYrHX XHMHYECKHX 3/EMEHTOB TaKXe XapakTepHo
apnenne aasorponuu. Tak, kucaopoa obpasyer ase Mojupukauum —
kucaopoa O, u oson Oy (rpeu. ozon — naxmyumii).

O30H COACPKHTCA B BEPXHUX CAOAX arMoOc(epbl # HHTEHCHBHO
HOIJIONAET KOPOTKOBOJHOBbIE yiabTpadmonerosbie ayun. Takum o6-
pasom arMocdepa 3alHIaeT XU3Hb Ha 3eMIe 0T KOPOTKOBOJHOBBIX
Jyueii.

Bmecre ¢ teMm atmocdepa nponyckaer uHdpakpacnoe usjiyuenue
Cosnnna, Ho Grarofapsa cojaepxkaiemycs B armocdepe osony, yrie-
KHCJIOMY Tasy ¥ BOJASHOMY Napy OHa Henpospadna aas uipakpacto-
ro uanydenusi 3eman. Ecau 6b1 9TH raasl He cojepxaancs B armocde-
pe, 3emas npeparHaach Obl B Ge3KH3HEHHBIH Wap, CpeaHss Temie-
patypa Ha NOBEPXHOCTH KOTOporo Geiia 6oi =23 °C, B 10 BpeMsi Kak
(paxTiueckn ona pasnHa +14,8°C.

Ilepea 4yenoBedeCTBOM CTOMT HACYIIHAA 3aja4a — COXPAHUTD HTOT
JKU3HeoGecrieyMBAIONINI 9KPaH OT pa3pyllenus, Tak Kak ¢ KOCMHYe-
CKMX CIYTHHKOB NPHXOAT TPEBOKHbIC JaHHbie 06 YMEHbIICHUN TOJ-
IMHBI 030HOBOTO €0 aTMOC(EPbl — TaK Ha3bIBAEMBIX O30HOBbLIX
aptpax (uB. BKaeiika, puc. 1).

Oson 1 kucaopoja Gy lyuH NPOCTHIMH BeHlecTBaMu, 06pasoBaHHbI-
MU O/LHUM 2JIEMEHTOM, TeM He MeHee 061ajaloT PasHbIMH CBONCTBAMH.
Kucnopoa He uMeer 3anaxa, a 030H naxter cpexectbio. O30 B OT1H-
YHE OT KHCI0POo/Ia GAKTePHIMAEH; 3TO CBOICTBO HCIONB3YIOT 15 06e3-
3apaKMBaHKs TMTHEBOH BOABI (030HHpPOBaHUE BOJABI roOpaslo Gezonac-
Hee /LIS 3/10POBbsl YeI0BeKa, YeM XJOPUpoBaHue).

Oson — ropasao 6osiee CUIbHBIT OKHCJINTENb, YeM KHCJIOPO, 110-
ITOMY OH 9HEePruuHO obeciBeYHBaeT KPACKH, OKHCIsieT cepebpo, pas-
pymaer oprannueckue coeaunenns. [Nocaeanee cBoiicTBo nossoasier
HCIIOJIb30BaTh €10 /UIS YCTPaHeHHsl HeNPUATHLIX 3allaxos, T.e. Jes-
0JIOPHPOBAHNA.
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AJJIOTPONINSA ABASAETCS OJHUM U3 (PAKTOPOB, 00YCIOBIMBAIONINX MHO-
rooGpasue BemecTs. OHa BbI3bIBAETCS JIBYMSI OCHOBHBIMH IPHYMHAMK:

lgnepexonom KOJIMYeCTBEHHbIX H3MEeHeHUIT B KaueCTBeHHbIe, B 4eM
HETPYAHO YOeAUThCS HA NpUMepe aJIOTPOITHH KHCAOPOAA;

2) pasjM4HBIM KPUCTALIHYECKHM CTPOCHHEM AJLIOTPOIHBIX MO/IH-
¢ukaumii; HanpuMep, Bce MOAMQHKALMK YIJIEepoja MMEIT aTOMHYIO
KPHCTATHYECKYIO PElIeTKy, HO Yy ajiMa3a oHa o6beMHasi Terpasipu-
yeckasi, a y rpapura cioucras, MOTOMY TaK HENOXOXH CBOHCTBA a-
Masa u rpadmra.

3ANAHUA
|

1. Yro swasercs npeamerom uaydenus xumun? [laiite onpeaenenne
NOHATHA <BelecTBo». Kak COOTHOCATCA MOHATHA <BEIECTBO» M <Mare-
pusi»?

2. Kakue 4acTHIIbI HA3bIBAIOT ATOMAMH M MOJIEKYJIaMH?

3. Jlaitre onpejie/ieHHe NOHATHA «XMMHUECKHH 21EMEHT».

4. Kakue Bemectsa HaspiBalor npocroiMu? Ilpusennre npumeps.

5. Oxapaxkrepuayiite apaenne annorponun. Kakue dakropni ero soi-
apBator? [lpusesure npuMeps an0TPONHBIX MOAMDUKAIMH KHCIOpOa.
Cpasuunte ux. Yxaxure (haktop, KOTOPbIH BBI3bIBAET ANJOTPONHIO HTOTO
2JIEMEHTA.

6. Pacckaxute 06 aanorponuu yraepoda. CpasHuTe aJIOTPOIHBIC
moandukaunn yriaepoja. Hasosute ocHoBHBIE 06/IaCTH MX TPHMEHEHUS.

*7. Oxapaxrepuayiite TeXHMYECKOE 3HAYEHHE 0J0BA H 061acTH NpH-
MEHEHHS 9TOr0 MeTalia.

*8. Hoarorosre coobmenne 06 UCTOPHH NOJYHEHHA HCKYCCTBEHHBIX
alMa30B M HA30BHTE 06JACTH HX NPUMEHEHUS.

*9. loarorosbre coobuienne Ha Temy <«O6eszapakuBaHie NUTHEBOI
BOJIBI: NYTH M NEPCIEKTHBbI».

1.2. COCTAB BEHIECTBA. HBMEPEHHE BEHIECTBA

Hpocmobie seugecmea — 510 BellecTBa, 00pPa3OBaAHHBIE OJHUM
XUMHYeCKHM aseMerToM. OHaKko ropaajio 6oJblle BEIeCTB CA0AKHbIX.

BemntecrBa, coctosigie u3 ABYX M 6ojee XMMHYECKHX 3JIEMEHTOB,
HA3BIBAIOT CAOKMHBIMU.

Pasznuyaor Ka4yecTBEHHbIH M KOJMYECTBEHHBIH COCTAB BEIECTB.

Kauecmeennwiii cocmag — 370 COBOKYITHOCTh XUMHYECKHX aJie-
MeHTOB M (MJM) aTOMHBIX TPYNNHPOBOK, COCTABASIONIHX JaHHOE XH-
MHMYECKOE BelecTBO.

Koauuecmeennwniil cocmaé — 3TO II0KasaTeu, XapakTepH3yIo-
e KOJUYECTBO WM YHCJ0 aTOMOB TOrO WM MHOTO XHMHYECKOro
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aneMenTa M (MIH) aTOMHBIX TPYNNHPOBOK, 06pasylonMx AaHHOE XH-
MHYECKOE BEleCTBO.

Cocras BemecTs oTo6paXKaloT MOCPEICTBOM XHMHUYECKOH CHMBOJIMKH.

ITo npeanosxennio WM. 4. Bepueanyca asnements npunaro o6osna-
4aTh MEepPBOil WK NepBoil 1 0JHON M3 NMOCAEAYIOIMX GYKB TaTHHCKHX
HA3BaHWIl JIEMEHTOB.

Xumuuecxuit anax (cumeon) Hecer 3HAYNTENLHYIO HHPOPMALIHIO.
On o6o3navaer HasBaHUe 2JIEMEHTa, O/IHH aTOM €ro, OJMH MOJb aTo-
MOB 3TOro anemenTa. [1o cHMBOIY XHMHYECKOTO HJIeMEHTa MOXKHO Ofl-
PeAeNMTh ero aTOMHBII HOMEP M OTHOCHTEJIBHYIO ATOMHYIO Maccy.

Xumuueckan ghopmyaa — 3710 cnioco6 oto6paxkKeHusi XHMHYECKO-
ro cocrapa pentectsa. Kak n xuMuueckuii 3Hak, xuMudeckas popMy.ia
Hecer Hemanywo nndopmaiio. OHa 0603HAYAET HA3BAHWE BELIECTBA,
OJIHY MOJIEKYJIy €ro, OJIHH Mo.Jib atoro Bemectsa. [To xumuyeckoii ¢op-
MyJie MOJKHO OIpPeJe/IHTh KauecTBEeHHbIH COCTAB BELeCTBa, YHCJIO aro-
MOB M KOJIMYECTBO BENIECTBA KAXKJIOTO JIEMEHTa B OJHOM MOJie Belie-
CTBa, €ro OTHOCHTEJBHYIO MOJIEKYISAPHYIO H MOJSAAPHYIO MAacchbl.

MopMyJibl BEIHECTB COCTABJAIOT HA OCHOBAHMH €Il O/IHOTO BaXK-
HeNIero NOHATHS XMMHH — BAJEHTHOCTH.

Banenmuocms — 3710 cnocoGHOCTD ATOMOB OJIHOIO XHMHYECKOTO
aNIEMEHTa COeIMHATBCS CO CTPOTO ONPEAENCHHBIM YHCIOM ATOMOB APY-
roro XMMHYECKOTO 3/IeMEeHTa.

Hanpumep, atoM Boaopojia OJHOBAJICHTEH, NOSTOMY B MOJeEKyJe
Bojlopoja H, oH coeimHSIETCs TONBKO C OJIHAM TAKHM K€ ATOMOM BO-
JAopoaa. ATOM KHCJOPOJa ABYXBAJIEHTEH, NOITOMY B MOJICKYJIe BObI
H,0 on coepnusercsa ¢ aByMms atoMaMu BoJopoja. Yersipexsanent-
HbIH yraepoj B Moaekyne merana CHy coetmusieTes ¢ YeTnipbMs ato-
MaMH BOJOPOJAA, a B MoJekyse yraekuciaoro raza CO, — ¢ asyms
aToMaMM JBYXBAJIEHTHOIO KHCJIOPO/A.

[ITupoko HCTIONB3YIOTCS HECKONBKO BHIAOB XUMHYECKHX (hopMy.

1. Mpocmeinman (amnupuuecxan) gpopmyna N0KasbIBaAET Ka-
YECTBEHHBIH COCTAB M COOTHOINEHHS, B KOTOPHIX HAXOANTCSH YACTHIbI
aToOMbl, MOHBI, IPYHIIbI ATOMOB, o6pasyoiue AanHoe semecrso. Ha-
npumep, npocreiimas gopmyaa stana (oprannyeckoro seniectsa) —
CH,.

2. Moaexyaspuan (ucmunnasn) ¢popmyaa oTpaxkaet KauecTBeH-
HBI COCTAB M YHCAO COCTABASIONMX BemecTBo dactuil (Hanpumep,
ans arana — C,Hg), HO He moKasbiBaeT NMOPAAOK CBA3eH vacTHIl B
BELIECTBE, T.€. ero CTPYKTYPY.

3. F'padhuneckasn hopmyaa orpaxkaer NOPsIOK COCAMHEHAS aTO-
MOB, T.€. CBSA3M MEXJy HUMH; HANpuUMep, /s dTaHa:

i
H_(I:—(IJ—H
H H
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Puc. 1.1. Kamablit XuMUYECKUA
ANeMeHT UMeeT CBOK OTHOCH-
TENbHYI0 aTOMHYIO Maccy

Kpome ¢opMyst Uit HarsHOCTH HEPeKO HMCTOAb3YIOT MOJEH
aTOMOB M MOJIEKYJI TIPOCTBIX M CJOKHBIX BEIEeCTB.

Macebl aTOMOB M MOJIEKYJI, M3 KOTOPBIX MOCTPOEHbI BEIIECTBA, Ype3-
BbI¥aitHO Masibl. OJHAKO COBPEMEHHbIE METO/bl HCCJIE0BAHMS TI03BO-
JIAI0T OnpeesiATh nxX ¢ 60abmoit TouHocTsio. Tak, Macca atoma yrie-
poaa '>C pasna 1,993 -107% kr, macca atoma xucropoaa uzorona '°0
cocrasasier 2,667 + 10726 kr, a Macca caMoro Jierkoro atoma — BOJIOPO-
na 'H pasua 1,674 107 xr.

Boipaxkath Macchl aTOMOB € TIOMOIbIO OGHIENPHHATHIX €HHHIL
Macchl — KWJIOrPaMMOB, IPaMMOB HJIM Jlake MHJIIMTPaAMMOB He-
y106HO BBHAY MX OYeHb Maabix 3HavyeHuil. [loatomy B Xumun Tpa-
JIMIIHOHHO MCHOAB3YIOT He a6COMIOTHBIE, 4 OTHOCHTE/bHBIC 3Have-
HHSI Macc.

B 1961 r. B xumMun u ¢usnke Gblia NPUHATA eJANHAN YIIEePOJHAsS
aroMHas ejuHuia Maccoi (a. e. M.), npeacrasasiiomas co6oi '/, Mac-
cbl atoma yraepoja "C:

1 a. e m =1/,;m(2C) = 1,66057 - 107 xr,

B Omuocumeavnan amomunas macca (A,) XHMHIECKOTO JEMEH-
Ta — 9TO BEJHYHHA, MOKA3BIBAIONIAS OTHONIEHHE cpeiaHeil Macchl
aToMa NpHPOAHOH H30TONHOI cMecH aaemenTa Kk '/, Macch atoma
yraepoaa ?C.

OTHOCHTE/IbHAS ATOMHAS Macca — OJHA M3 OCHOBHBIX XapakTepH-
CTHK XMMHYecKoro anemenTta (puc. 1.1).

OTHOCHTeIbHASI ATOMHAA Macca CaMoro JIerKOro XHMHYECKOro aJjie-
MeHTa Bogopoaa pasha 1. [ToatoMy OTHOCHTENIbHbBIE ATOMHbIE MAacChl
JPYIUX 3JIEMEHTOB MOKHO CPABHUBATH ¢ OTHOCHTEJIbHOI aTOMHOM Mac-
coii Bosopoaa (puc. 1.2).

B Omuocumenvnan monexyaapuas macca (M,) pasua cymme
OTHOCHTEJIbHBIX AaTOMHBIX Macc BCEX aTOMOB, 00pPa3yioumMuX MOJEKY-
JIy BeuiecTsa.
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7 Puc. 1.2. Atom yrnepopaa B8 12 pas
; TAMenee atoma sogopoaa *H

Ecan BemecTso He MOJIEKYISPHOTO, a, HAPUMeP, HOHHOTO CTPoe-
HHSA, TO M VISl TAKOTO BEIeCTBa HCIOAb3YIOT NOHATHE OTHOCHTE/ILHOM
MOJIEKY/ISIPHON MACChl, HO PACCYMTHIBAIOT €€ 1O (POPMYJIbHBIM eMHH-
uam sentecrsa (puc. 1.3, 1.4).

Koauuecmeo eewgecmea (n win v) XapakTepuayiorT YHCIAOM aTo-
MOB, MOJIEKYJI HWJIH JAPYTHX (POPMYJIbHBIX €MHHIL JAHHOTO BellecTBa.
Tak Kak BemecTBO COCTOHT M3 OTPOMHOTO YHCJA YACTHIL, TO KOJHYE-
CTBO BemecTsa ya06Ho H3MepaTh B KPYIHbIX eIMHUIAX, COAepPIKalIHX
60/IbINIOE YHCJIO YACTHIL.

B Mexaynapoanoii cucreme eamnnit (CHU) 3a equnmiy xoamye-
CTBA BEIIECTBA MPHHAT MOJIb,

B Moav — 3T0 KOAMYECTBO BEUIECTBA, COACPNKANEE CTOJIBKO XKe
P

dopmyabHbIX eauHHL, CKOAbKO aromMoB coaep:xkar 0,012 kr uaorona

yraepoaa '*C.

Jlnst HaXOXK/IEHN OJIHOTO MOJIS BENECTBA MOJKHO PYKOBOACTBOBATHCSA
CJIEYIONIMM HECAOXKHBIM NPABUIOM: MOAL — MO KOAUNECBO BEUe-
CMed, MACCad KOMOpPozo, GuiPAXCHNAR 6 2PAMMAX, YUCACHHO paeHd
OMHOCUMENLHOU MONCKYAAPHOU MaACCe.

Maccy oHOro MOAS Ha3bIBAIT MOAAPHOU Maccol w 06o3Hava-
10T Gyksoii M:

M =M, 1 r/moas.

¥ Puc. 1.3. Tax paccyuTbIBaOT OTHOCHK-
TENLHYIO MONEKYNAPHYIO Maccy
yrnexucnoro rasa




Puc. 1.4. MoneKkyna yrnekucnoro
rasa CO, B 44 pa3a Tamxenee atoma
sogopoja *H

1 monekyna CO,

EMHUIIBI M3MEPEHHA MOJIAPHOI Macchl — T'/MOJb, KI'/KMOJb HH
MI/ MMOJIb.

Mousnsgpuaas Macca MoeT ObITh BbIpa)KeHa 4epes YHCJI0 MOJIeKYJ
(nam aromoB) B oaHoM MoJe sewmectsa (N ) u maccy (myg) oraeabHoi
Moseky.bl (nam atoma):

M=MONA.

Maccy mosekyani (aTomMa) B KHIorpaMMax MOXKHO PaccuuTarh 10
YPaBHEHHIO

my=M, 1a. e M =M,1,66-10% xr,
CJIE0BATEBHO

M 1073 (kr/momb) = NyM, - 1,66 107 (kr/mMoab).

W3 51010 BhIpaskeHusi MOXKHO ONPEIeIHTD YHCI0 MOJEKYJT HIH aTo-
MOB, COJEPXKANMXCA B O/THOM MoJie M060ro BelecTsa, KOTopoe Hasbl-
BAIOT MOCTOSIHHOM ABOrazapo.

B Hocmoanunaa Aeozadpo (N,) — 4HCAO aTOMOB HJAH MOJEKY]

(nm apyrux opMyabHBIX €IHHHIL), COAEPKAIMXCH B OHOM MOJe
BElleCTBa; OHA BCErja paBHa

N, = 6,022-10* mom".

KommyecTBo BeuecTsa H3MEpSioT B MOJSX, KHIOMOJSX WJIH MHJ-
anmouisix. KoamyecTBo BemecTsa paccYMThIBAIOT KaK OTHOMIEHHE: Mac-
Chbl T BEIECTBAa K ero MoJsipHoit Macce; yncaa N MOJeKkyJs, aToMoB
wian GOpPMYJIBHBIX €IMHHMIL K TocTosHHOlT ABoraapo; o6bema rasza V
NP HOpMaZbHBIX yeaosusax (H.y.) K MosisipHoMy o6bemy V.

M Ny s
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3AZIAHUA
]

1. Kakoe seniecTso Ha3biBaloT CAOXKHBIM?

2. Kakyio uagopMaiMio MOXHO NOJYYHTh, aHAIH3UPYS KAUCCTBEH-
HbIH M KOAMYECTBeHHBI cocTas BenlecTsa?

3. Yro nokassiBaer xumuyeckas Qopmyna?

4. OxapakrepnsyiTe NOHATHSA <OTHOCHTEJbHAS ATOMHASN MACcCa XHMH-
YECKOro 9JeMeHTa», «OTHOCHTEIbHAA MOJIEKYJISIPHAS Macca BEllecTBas.
Kak paccuntbiBaloT 5TH XapakTepUCTHKH?

5. Kakue pasHoBnaHOCTH XuMHYecKHX (ropMys Bbl 3Haere?

6. Haiigure oTHOCHTENBHBIE MOJEKYIAPHBIE MACChl BEIECTB, COCTAB
KoTtopuix onucsisaercs dopmynamu: O3, H,S0,, Cay(PO,),, Cu(OH),.

*7. Paccunraiite OTHOCHTE/NbHBIE MOJEKY/IAPHbIE MACCHI MEAHOIO Ky-
nopoca CuSO,-5H,0 u kpucranauieckoii cognt Na,CO5- 10H,0.

8. [laiite onpejgenenne NOHATHA <KoJaWyecTBo BemectBas. Hasosure
e/IMHHIB H3MEPEHHS KOJIMYECTBA BenlecTsa.

9. YeM oTMYAETCH OTHOCHTENBHAS MOJIEKYIAPHAS MAcca BelllecTBa oT
MossipHoit Maccwl? Haiiaure mMoasipuyio Maccy a3oTHOl KHCJAOTBI, THAp-
OKCHAA HATPHs, cyabdara amoMHHHA.

10. Ckoabko Monekyn coaepxures 8 32 r cepuucroro raza SO,?

11. Kakosa macca 1,2 10% moaexkya ammuaka NH;?

1.3. OCHOBHBIE 3AKOHbI XUMHH

PaccmorpuM HauboJiee 4acTo 1PUMEHAEMBIC B XUMHYECKOI [Tpak-
THKE OCHOBOMOJATAIONIHE 3aKOHbI,

3akoH coxpaHeHHs MAcChl. B XuMHYCCKHX 1poleccax nmposipaser-
€5 YaCTHBIH cayyail 3aKOHa COXPaHeHMsl MaTePHH — 3aKOH COXpaHe-
Hust Macceel, oTKpuiThiii M. B. JlomonocosbiM 1 chopMyTupoBaHHbIi
A. Jlasyaspe:

M Macca BeniecTs, BCTYNHBIIHX B PEAKIMIO, PABHA MACCE BEUIECTB,
06pasoBaBIIMXCH B Pe3yJAbTATE PEAKIMH.

ITOT 3aKOH SIBASIETCS OJAHMM M3 OCHOBHBIX CTEXHOMETPHYECKHX
3AKOHOB XMMHH.

Cmexuomempus — pasjiesl XHMHH, B KOTOPOM PaccMaTpUBAIOTCS!
MACCOBBIE M OOBEMHBIE COOTHOMIEHUS MEK/LY PearupyloniMMi BelecTsa-
MH, BBIBOJI XHMHYECKHX (POPMYJI M COCTAB/ICHHE ypaBHEHMIl XUMHue-
CKHMX peakiuii.

Jdakon nocrosHcra cocrasa pemects. Cdopmyauposannbiii B
1799 r. 2K.-JI. [IpycroM 3aKOH yCTaHaBJANMBAEeT:
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Muxamun Bacunsesu4 AHTyaH /laBya3be
JNlomoHocos (1711 —1765) (1743 —1794)

M Besikoe yHCTOE BENIECTBO HE3ABHCHMO OT cniocoba ero nojxy4eHus
BCET/Ia HMEeT NOCTOSHHbI Ka4yeCTBEHHbIH H KOJHYeCTBEHHbIH cOCTaB.

OaHakro ywe B Hayane XIX B. K.Beptonne nokasan, 41o aneMeHTbl MO-
ryT COEAMHATLCA APYr C APYIrOM B Pa3HblX COOTHOWEHWUAX B 3aBUCH-
MOCTH OT Macchl pearvpylouiux sewects. MNony4yeHbl MHOroYUCNEH-
Hble COB/JMHEHMA NEPEMEHHOI0 COCTABa: OKCHUAbI, TMAPUALI, Kapbu-
Abl, BEWecTBa ¢ MOHHOU XMMWYECKOW CBA3bLI0. CTano oYeBUAHbLIM, 4TO
3aKOH NOCTOSIHCTBA COCTaBa BEeWeCTB cnpaBeiue TONbKO ANs MO-
NEKYNAPHBIX COEIMHEHWA, T.€. COeJMHEHWH C KOBaNeHTHOW CBA3bLIO
(uaKmux u razoo6pasHbix BewecTs). BewecTea nocToAHHOro cocra-
Ba Ha3bIBAKT 4a/IbTOHKAAMH B HECTb aHIMUHACKOIO GU3UKa M XMMK-
Ka /bx.[lansTOoHa, a BewecTsa NnepemMeHHoro coctaBa — 6eproniu-
flamu B YecTb dpaHLyscKoro xumuka K.bepronne.

C()Bp(‘ML‘IIHaﬂ (b(][)M}r’.’alOBKH JaKoHa MocToAHCTBA COCTaBa Be-
HeCTB TaKoBa:

B Cocrae coeauHenuii MOJIEKYISPHONH CTPYKTYPbI ABJASETCS NMOCTO-
SIHHBIM HE3aBHCHMO OT criocoba ux noayyenns. CocraB coenHenuil
HEMOJIEKYASPHOI CTPYKTYPHBI (€ aTOMHOM, HOHHOH HJIH MeTaJLIHYe-
CKOif KPpHCTALIHYECKOI pemeTKoii) He SBAsieTcs NOCTOSAHHBIM M 3a-
BHCHT OT crniocofa MX NOJydYeHHs.
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Jakon Asorazpo. B 1811 r. nraspsincknii pusnkoxumuk A. Aso-
rajipo B peayjbTare IPOBEJeHHs MHOTOYHCJIEHHBIX JKCIEPHMEHTOB
chopMyIHPOBAT 3AKOH:

M B paBubiX 06beMax pas/IHYHBIX FA30B NPH OHHAKOBBIX YCAOBHSX
CO/IEPIKUTCH OIHHAKOBOE YHCJIO MOJEKY..

W3 sakona ABOI'MPO BBITEKAIOT JABa CAe/JICTBUA.

B 1. Ozun Moas 06GOTO rasa NPH OAMHAKOBBIX YCAOBHAX 3aHHMaeT
oMH M TOT ke obbeM. IToT 06beM, HasbiBaeMbllt moaapusim (V,,),

NPH HOPMAJAbHBIX ycaoBusX (aaBaenun py = 101325 Ila u abcomor-
Hoii remneparype T, = 273,15 K) pasen 22,4 a:

Vo= 22,4 n1/moab wm 22,4 m® /kmoan.

B 2. Maccnl ABYX pa3HbiX ra3oB, 3aHHMAIONIMX OJHHAKOBLIH 06beM
NPH O/IHHAKOBBIX YCJOBHAX, OTHOCATCH MeXAy coboii Kak MX Mo-
JAsIpHBIE MACCHI.

OTnomenne Macc ABYX ra3oB, 3aHHMAIOIMX pPaBHbIH o6beM npu
O/IMHAKOBBIX YC/IOBUAX, HA3BIBAIOT OMHOCUMEALHOI RAOMHOCMBIO
O/IHOrO Tasa no jApyromy u ob6oaznavaior Gyksoi D.

Jlna pacuera npoie BCero HCHOAb30BATH MOJSIPHBLIE MACChl IA30B:

M
D=—,
M,
Hanpumep, IJI0THOCTb ra3a 10 BOAOPO/LY PACCHHTHIBAIOT 10 (hopMy.e
M
Dy, = -5
IJIOTHOCTD Ta3a Mo BO3AYXY — 1o (opmyJe
M
Dy = —.

YpaBHeHWe COCTORHMA MaeanbHoro rasa. Ha ocHoBaHuMKM 3aKOHOB
Bowns — Mapuortra, LWapns, ler-Nlioccaka v ¢ y4eTOM 3aKoHa ABoraj-
PO MOMHO BbIBECTH YpaBHEHUE COCTORHUA MAEaNbLHOIo rasa, T.e. TaKo-
rorasa, B KOTOPOM YacTULbl (aTOMbI MTW MONEKYNbI) He B3aUMOAEHCTBY-
10T ApYT ¢ Apyrom. 3To ypaBHEHWe Ha3blBaloT ypasHeHnem MeHgenee-
Ba — KnaneipoHa, W1 ypaBHEHHWEM COCTOSIHHA MAeaNbHOro rasa:



&
.’

pvV= 3 RT wnupV = nRT,
rne p — paenexue; V — obbeM rasa; m — macca rasa; M — monsp-
Has macca rasa; T — TeMmneparypa; n — KONM4YecTBO BellecTsa rasa,
MOfb; R — yHUBEpcanbHas rasoBas NoCTOAHHANA, 3Ha4eHWe KoTopoM
3aBUCHT OT EAWHULL, B KOTOPbIX U3MEPAIOT AaBNeHHe U 06LeM, Hanpu-
Mep:

R =62 360 mm pt. cT. * Mn/(Monb * K) = 8,314 [bx/(monb - K).

SAOAHWA

1. Chopmyanpyiite 3aKOH COXPaHEHHS MACCHI BENIECTB.

2. Chopmyaupyiite 3aKoH NOCTOSHCTBA COCTaBa BenlecTB. SIBasercs
JIM 3TOT 3aKOH YHMBEPCAJbHbIM /A Beex BemtectB? Ilowemy?

*3. Cdopmymupyiite 3akon Asorajapo. Kakune c/ieicTBHA H3 3TOr0 3a-
KOHA MMEIOT BajKHOE 3HAYEHMEe [/151 XMMHYECKHX Pacyeton?

*4. Cdopmyaupyitre o6begnnennsii rasossiii sakon Menjeneesa—
Knaneiipona. Kakosa ero pojib B npoBe/IeHHH XHMHYECKHX pacyeToB?

*5. Kakosa macca 5,6 a1 (u.y.) yraekucnoro raza? CKOIbKO MOJEKY
COAePKHTCHA B aToM o6beme rasa?

*6. Kakos o6bem 128 r cepurcToro ra3a nps HOpMaJibHBIX YCJOBHAX ?

Cxonbko Mosekyn cogepxurca B 128 r atoro rasa?

*7. Haiianre Maccy kucaopoja, cofepxauterocs B 6annone o6beMoM
50 11 npu remneparype 25°C u gasnennn 790 xIla.

*8. PaccuuraiiTe OTHOCHTEIBHYIO NJIOTHOCTD MO BOJOPOAY CAEAYIONINX
rasoB: CepoBOAOPOjA, XJ0pa, aMMHAKa, 030HA, YIJIEKHC/IOro rasa,

*9. Ilpn HOpMANBHBIX yCa0BHAX 22,4 /1 uNCTOrO BO3yXa HMEKOT Maccy
29 r. Dra Macca ycJAOBHO CUHTaeTCs cpejHell MoaspHoil Maccoil Boaayxa.
Paccuuraiite OTHOCHTENBHYIO IUIOTHOCTH 110 BO3AYXY CHACAVIONHX Ias30B:
sojopoaa H,, asora N,, yraproro rasa CO, nponana C;Hg, 6yrana C;H,,.

*10. Kakoii o6beM cmecn Bojopojaa n okcuaa yraepoaa(ll) mosxmo
noayunts u3 100 M* Bogsmoro mapa (u.y.) n U36bITKa PACKANEHHOTO YI/isi
cornacio ypashenuio peakuuu: C + H,O = CO + H,?
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IEPHO/IMYECKHIT 3AKOH,
IMEPHO/IMYECKASI CUCTEMA
XUMHYECKHX 3JIEMEHTOB
J.U.MEH/IEJIEEBA. CTPOEHUE ATOMA
o e R T S Y L T S

1=0 =

I'/TABA

2.1. HEPHO/JIMYECKHI 3AKOH U IEPHO/IMYECKAS
CHCTEMA XHMHYECKHX J2JIEMEHTOB
A. . MEHAEJEEBA

OaunM 3 Besmyaiiux Hayuusix otkpbitid X1X 8. 1o npasy cumu-
raores Ilepuoanyecknii 3akon n Ilepuoauyeckas cucrema Xumuye-
CKMX 3/IEMEHTOB, KOTOPBIE HOCAT MMSI BEJHKOIO PYCCKOIO Y4€HOro
/1. 1. Menaeneesa.

B ocrosy cnoeit pa6oTbl o kaaccuduKalue XUMHYECKHX /I€MeH-
ToB /1. M. Menjieiees n0JI0KHA IBa OCHOBHBIX M MOCTOSHHBIX MIPH3HA-
Ka XHMHYECKMX 3JIEMEHTOB: HX OMHOCUMEAbHYIO AMOMHYIO MACCY W
ceoticmea o6pazoeannvix anemenmamu eewecms. OH BbINKCAN Ha
KAPTOYKH BCE W3BECTHbIE CBEJAEHUSA 06 OTKPBITHIX M M3YMEHHBIX B TO
BpeMsl XHMHYECKHX a/ieMeHTax M ux coeaunennsx. Conocrasiss aTH
CBE/ICHUA, YYEHBIH COCTABHII €CMECMBEHNBIC ZPYNNBI CXOAHBIX 110 CBOI-
CTBaM a/ieMeHTOB. BhicTpauBasi XuMuueckue
JIEMEHTBl B TIOPAJIKE BO3PACTAHHS aTOM-
vbix Mace, /1. M. Mengenee ofbeanmn
€CTeCTBEHHBIE FPYIIbl XHMHYECKUX JICMEH-
TOB B eJunylo cucremy. Ilpu stom on 06-
HAPYKWJ, YTO CBOHCTBA 2JEMEHTOR C BO3-
pacTaHHe ATOMHON MaCChl H3AMEHSIOTCS MO-
noronto (Bospacraior waM y6biBaoT), a
3aTeM NOBTOPAIOTCS nepuoduvecku, T.e.
Yepes onpeieseHHOe YHCA0 3JeMEeHTOB
BCTPEYAIOTCS CXO/IHBIE 110 CBOicTBAM. Yye-
HbIH BBIIEIN Nepuodst, B KOTOPBIX CBOI-
CTBa XMMHYECKHX 3JIEMEHTOB M 06pasoBaH-
HBIX MMM BEUIECTB 3aKOHOMEPHO H3MEHS-

[Amutpuin Mearosuy wtest (rabopatopubiii onbit Ne 1), Pacemor-
Mengenees (1834—1907) pHM 3TH H3MEHEHHS.
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1. Mera/ismyeckue cBoOiCTBA MPOCTHIX BeuecTs, HauGojee APKO
BHIPAXKEHHBIE Y IEJOYHBIX METALIOB, B NEpHoje ocaabeBaioT u cMe-
HAIOTCH HEMETANLIHYECKHMH, KOTopble Haubosee SAPKO BBIPAXKEHBI Y
raJIoreHos.

2. BaneHTHOCTh aTOMOB 3JEMEHTOB B BBICIIHX OKCHAAX B lepuoje
soapacraet ot I go VII (VIII Toabko jis ocMusi, pyTeHHs 1 JKeJiesa).

3. BasentHOCTH aTOMOB HEMETAJUIOB B JIETYYHX BOJOPOJHBIX CO-
¢/IMHEHUAX B MEpPHOJIe CHavajJa BO3PAcTaeT, a 3aTeM YMEHbIIAEeTCs;
Hanpumep, Aasa anemenros II nepuona:

I11 v 111 11 1
BH; — CH, — NH; - H,0 - HF

4. OcHOBHBIE OKCH/IBI HJIEMEHTOB Hadaja nepuoja cMensier amo-
TePHBI OKCH/L M laJiee — KHCJIOTHbIE, CBOHCTBA KOTOPBIX YCHIHBAIOT-
csi; HAnpUMep:

Nazo e ] MgO -3 A1203 - 5102 — P205 =), SO3 = C1207
Ocnosnbie okeus AMporepHbiii Kucaotunie okcman
OKCHIL

5. Tuapokenast (ocHoBanmst) yepes amoTepHbIil THAPOKCHA B Tie-
pHOJIe CMEHAIOTCS Bce GoJee CHIBHBIMH KHCJIOTAMM, HallpHMep:

NaOH — Mg(OH), — AI(OH); —» H,Si03 — H3PO, —
Hleaoun Ocuosanse  Amdorepuniii  Caabas Kucaora
THAPOKCHL KHCJIOT2 cpeaneit
CHITBI

o H2504 =y HCIO‘
Cuabnas Ouenb
KHCAOTA CHABHAR

KHCA0Ta

Ha ocuoBanun atux nabmoaennit /1. M. Menzgenees copmyinpo-
Ban [lepuoduuecxui 3axon:

B CgoiicTBa XHMHYECKHX 3JEMEHTOB H 06PA30BAHHBIX HMH BEIlECTB
HAXOJAATCH B NEPHOAMYECKOH 3aBHCHMOCTH OT HX OTHOCHTEIbHbBIX
ATOMHBIX Macc.

I'padmueckum oroGpaskenneM sakoHa sasasiercd Ilepumoamueckas
cucreMa xumuyeckux anemenros /1. M. Menzieneesa. B nacrosmee spe-
M# CYLECTBYIOT COTHH pasauyHbIX (opM Tabauil, orobpaxkaomux [le-
PHOIMYECKHIT 3aKOH.
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HawuGosiee H3BecTHa M NIMPOKO MCIOIb3YeTCA TaK Ha3biBaeMasi KO-
porkonepuoanas ¢opma Ileproanueckoit Tabamibl, H306paXkeHHas Ha
nepsom opaane yyebnuka. B koporkonepuoanoit gopme Tabauini
nepuo/ibl Pa3GUBAIOTCA HA PAJbI, a I'PYNNbl — HA NOArPYIIbL.

W Iepuodom Ha3bIBAIOT TOPHIOHTAIBHBIN P XHMHYECKHX DJ1€MEH-
toB B [lepuopnueckoii tabanue /I. 1. Menaeneesa, pacnonoxeHHbix
B NOPAAKE BO3PACTAHHS MX OTHOCHTEJbHBIX ATOMHBIX MAace, KOTO-
phiii HAYHHAETCA NMIEJOYHBIM METAIOM H 3aKaHuMBaercs Gaaropoj-
HBIM Tas30M.

B Ilepuoanueckoit Ta6auue Bcero 7 nepuojos. Pazimyaior Majibie
1 GOJIbIINE NePHO/IbI.

Maavim Ha3BIBAIOT NEPHOJL, COCTOSAUIMI TOJBKO M3 OJAHOTO pPsAA.
Tax, mansimu sasiores 1 — 11T nepuoast. IMepewiii nmepuoa coctour
BCEro M3 JIBYX 3JIEMEHTOB: BOJAOPO/a W resmsi. Bo BTOpoM M TpeTheM
nepuosax — mno 8 a/eMeHTOB.

Boavwiumu Ha3BIBAIOT NEPHOJLI, COCTOALIME M3 JABYX PsJIOB —
yeTHOrO ¥ HevetHoro. K Goabumimm otnocstces nepuojst ¢ IV no VIIL
Yerseprolit B nATHI nepuoasl cofepxkar no 18 anemenros, mecroii —
32 anementa, ce/lbMOH MEpPHOJ He 3aBepiieH, HO, OueBMAHO, Gyaer
coznepkarb Takxke 32 anementa. lllecroit u ceapMoii nepHoabl MHOTAA
HA3bIBAIOT c@epxXGoabmuUMU, TAK KAK OHH cogepxkar 14 nanraHou-
0B H 14 akTHHONI0B COOTBETCTBEHHO, B KOpOTKONEpHoHOM BapHaH-
T€ 3TH 3JEMEHTHI BHIHOCAT B HHIKHIOI YacTh TaGJauIlbl.

ITo Beprukann Iepnoanueckas rabauna geaurces Ha 8 rpymm.

B I'pynnoii Has3bIBAIOT BEPTHKAABHbINH PAA XHMHYECKHX 3JI€MEHTOB
8 [lepuoauueckoii Tabuue /I. M. Menjeneesa, cXoAnbix 1o cBoii-
cTBaM 06pa3oBaHHbIX HMH COE/HHEeHWii.

C pasBuUTHEM NPECTABNEHHIT O CTPOCHHUH ATOMOB XHMHYECKHX 3J1e-
MEHTOB OTIpeeieHHe NEPHOJOB | IPYNI MOAYYHIO COBPEMEHHOE 3BY-
vanne (0 yeM Bbl y3HaeTe jajee U3 MaTepnaia ydeOHHKa).

B xoporkonepuoanom sapuanre [leproauyeckoit TaGiamiibl pasim-
YAIOT TJaBHBIE W MOGOYHBIC MOATPYNIILI.

I'aaenoil Ha3BIBAIOT NOATPYIIY, COCTOANLYIO H3 3J€MEHTOB H Ma-
npix, u Goapmux nepuojgos. IMo6ounoii HasHIBAIOT NOArPYHIY, CO-
CTOSALLYIO TOJIBLKO U3 dJeMeHTOB GosbluuX nepuoaos. Hanpumep, raas-
Has NOArpyInna neppoil rpynibl Ha3bIBAETCA NOArPYINOH IHEeJ0YHbBIX
METAJJIOB, IJIaBHAs MOATPYNIA CEAbMOI TPyNnbl — NOATPYNNOH ra-
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JIOTEHOB, T/IaBHas NOArPYIia BOCBMOH Ipynibsl — noArpynmnoi 6garo-
poanbix rasos. [To6ounyo moarpyniy nepsoif rpynnbl COCTaBJSIOT
Mejib, cepe6po H 30J0T0, a NOGOYHYIO NOATPYINY CeAbMOi IPyNnbl —
MapraHer, TeXHEeIHH ¥ peHHil.

Homep rpynmnbl cBsi3aH €O CTENEHbIO OKHC/JIEHHS 3/€MEHTOB, KOTO-
PYIO OHM NPOSIBJASAIOT B CBOMX COEJMHEHHSX.

HanoMmuuM, 4T0 cmenens oxucaenusa — 3TO YCJIOBHBIH 3apsj
ATOMa XMMHYECKOro 3JIeMEeHTa, BBIMHCICHHBI HA OCHOBE HMPEIoo-
KEHWUs1, YTO ¥ MOHHBIE, i KOBAJIEHTHbBIE MOJAPHbIE COeJHHEHUA COCTO-
AT TOJIBKO M3 MOHOB.

Kak npasuio, BbICIIAS NOJOKHTENbHAA CTEIEeHb OKHCJIEHMS 3Je-
MEHTOB paBHa HoMepy rpymnbi. Vckmouenns cocrasusior: ¢grop (ero
CTeneHb OKHCJIEHHS! B COeJMHEHUSX BCerja pasBua —1); mean, cepebpo
# 3071010 (NPOABAAIOT cTeneHH OKucaeHus +1, +2, +3); ajieMeHTbI He-
KOTOPBIX JAPYTHX FPYIIL

IMepuoanyeckuit 3axon u [lepuoanyeckas cucrema /.M. Menpene-
eBa ABASIOTCA TPHYMGOM pOCCHHCKOM XMMHYECKOH HayKH.

Iepuoanyecknii 3akon u [lepHoanyeckas cucreMa NO3BOIHIIN:

1) yCTaHOBHTD B3aUMHYIO CBSI3b MEXKY 9/IeMEHTAMH M 0OBEAMHHUTD
MX N0 CBOMCTBaM;

2) pacnoJoXKHUTh 3JE€MEHTbI B €CTECTBEHHOI NOCAEA0BATENIBHOCTH;

3) BCKPBITH NMEPHOAMYHOCTD, T.€. MOBTOPAEMOCTb OOIMX CBOIHCTB
JIEMEHTOR M MX COEJMHEeHHIl;

4) HCMIPaBHUTb H YTOYHHTH OTHOCHTE/IbHBIE ATOMHbIE MACChl OT/EJIb-
HBIX 3J1eMeHTOB (HanpuMep, HCIPABHTH OTHOCHTEILHYIO ATOMHYIO Maccy
Gepuins ¢ 13 Ha 95);

5) MCIIPaBHTL M YTOYHHTH BAIEHTHOCTH OT/AE/IbHBIX 31eMeHToB (Ha-
npUMep, HCIPaBuTh BaaeHuTHoCTh Gepuians ¢ 11 wa I1);

6) npejickasarh, ONKCaTh CBOMCTBA, YKa3aTh IYTH OTKPBITHS elle
HEN3BECTHBIX 3JIEMEHTOB.

Topxkectsom Ilepnoanyeckoro 3akona u Ilepuoanyeckoit cucreMbl
SABHJIOCH OTKpbITHE Tpex npeackasannbix /.M. Menaeneessim anemen-
TOB — TA/UINsi, CKAHAUS ¥ repMaHms. ITO NO3BOJNIO HA3BaTh OTKPBI-
e /1. M. Menzneneessim [lepuoauyeckoro 3akoHa HayYHbIM I10JBH-
roM, 1nojo6HbIM noasury actporoma Y. K. K. Jlesepbe, npeackasas-
mero op6uty emie HeussecTHoil naanernl Henryna.

B 1955 r. rpynna aMmepuKaHCKHX XHMHUKOB Bo raase ¢ ['. Cu6oprom
noayunaa Hosoiit — 101-it asemMeHT, KOTOPOMY B YecTb BelHYaiiero
pycckoro xumuka /1. M. Menaeneesa eMHOAYNIHO NPUCBOEHO Ha3Ba-
Hue mendenreaull.

Ceiiyac Ha ocnose [lepnoanueckoro 3akona u ITepuoanyeckoit cu-
CTeMbl CHHTE3HPYIOT HOBbIE aleMeHTbl, HanpuMmep 105-# — ayGumnii.

W3 Becex anementoB [lepuoanyeckoif cucteMbl B IpUPoJIe BETpeya-
ores Toabko 91. TMocaeanwit us vux — ypan — asaement Ne 92 (asne-
MeHT Ne 43 — TeXHEUMil NONy4eH HCKYCCTBEHHO).

21 |



3ALAHKUA

1. Pacnonoxure B nopsake ocaabieHns KHCJIOTHBIX CBOHCTB cieay-
iomue okcuani: CO,, B0y, LiyO, N,O;, BeO. O6ocnyiite nonyueHHsbrit
paja. Hanummre dopmyabl rHAPOKCHI0B, COOTBETCTBYIOUIMX HTHM OKCH-
aMm.

2. Onpeaenante BaJ€HTHOCTh /EMEHTOB B COCAHHEHHAX, MMEIOUIHX
(bOpMyJIH: SO:, szs, Czlih Nz, HzOz.

3. Haapannsa kakux xumuueckux anementos B [lepuogmueckoii ta6im-
ne /1. 1. Menaeneesa cssizanbl ¢ Poceueii?

4. Yxaxure nojsoxenue B I[lepuoauueckoit ta6anue /1. U. Menaeneesa
anementoB Ne 21, 32, 44, 56, 63.

*5. Ha ocnosanun noaoxenns sxabopa (ckanana) s Iepuoanueckoi
Tabnie aaeMeHToB nonpodyiiTe NpeACKasaTh €ro CBOHCTBA: ATOMHYIO Mac-
cy, nAoTHOCTb (IJIOTHOCTH COCEAHMX HJEMEHTOB — Kalbllus W THTaHa
pasna 1,55 u 4,5 r/cv® cooTBeTCTRENHO), BBHICHIYIO CTENEHb OKHCACHMS,
copmyay Boicmiero okenaa, dopmyay xaopuaa. CpasHure Banr NPOTHO3
Ans skabopa ¢ peasbHBIMA JaHHBIMU JUIS CKAHHA.

6. Haiigure B Ilepioanyeckoil TaGinie Napbl 5J€MEHTOB, Pacioso-
JKEHHBIX B HApyHIEHHe YBeJTHYEHHS OTHOCHTeNbHON aToMHoll Macent. Mox-
HO JIM TIOMEHATh MX MeCcTaMH, 4To6bl He HApYyWaTh BO3pAcTaHHe OTHOCH-
TeabHol atoMHo# Maceni? Tlowemy?

7. OtkpoiTHe 6JaropoAHBIX rasos, cieannoe nocjie (hopMyJInPOBKH
Ilepuoanieckoro 3akoHa, He CMOIJIO HAPYIINTD TEOPHIO TIEPHOAHTHOCTH.
[Mouemy? Oxapaxrepusyiite nosoxenne B [lepnomnueckoit rabauie Gia-
FOPO/AHBIX IA308B.

8. Kakoe snauenne mmean llepnogmueckuii sakon u Ilepuomnyeckas
cucreMa xumuueckux anementon /1. M. Menjeneesa juis nayku, noHHMa-
HHA MPHPO/IBI M NO3HAHNA?

2.2. CTPOEHUE ATOMA W NMEPHO/IMYECKHIH 3AKOH
A.H.MEH/IEJIEEBA

M3 kypca (pusukn Bbl 3Ha€TE, 4TO aTOMBI HMEIOT CJIOKHOE CTPOCHHE.
AToM jiesnM, 910 JoKasann asienns goroadpderra, pagHOaKTHBHOCTH,
anekTpoansa v Ap. /laHHble ABJeHHS OMOIIH (PU3HKAM [PEIOKHTD
PA3IM4HBIE MOJIE/IM CTPOEHMSI ATOMA KAK CJIOKHOH YacTHILbI.

I ranemapuan modeaw atoma J. Pesepdopaa (puc. 2.1), cornac-
HO KOTOPOH aTOM COCTOMT M3 NOJOXKHTEJAbHO 3apsiKeHHOro sijapa M
9/IEKTPOHOB, JABHXKYIIHXCS BOKPYT s/Ipa 1O 3aMKHYTBIM Op6HTaM mno-
A00H0 naaneraM, ABkyuMcs Bokpyr Cosnia, e cMmorna o6mbsic-
HUTHh U3JYYeHHe W NOTJIONIEHHe SHEPTHH ATOMOM.

Keanmoeasn modeas H.Bopa ocHoBana Ha noctyJarax, KOTopbie
BHECJIH B IJIaHETApHY10 Mojeab aroma 3. Pesepdopaa Hoswie npex-
CTaBJICHHS.
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Puc. 2.1. NnaveTtapHan MoAent CTPOeHUA
aroma Pesepdopaa

[TepBoiit mocTynar. DAEKTPOH ABHXKETCSH BOKPYT SI/Ipa MO CTPO-
I'0 ONPE/IEIEHHBIM 3AMKHYTBIM CTAllHOHAPHLIM OPGHTAM B COOTBETCTBHH
¢ <pa3pelleHHbIMH» 3HavyeHusimu aneprun E,, E,, .., E,, npu atom
JHEPrusi He MOIJIONIAeTCA U He M3JIYYaeTCs.

Bropoit mocrynar. DNeKTPOH NEPEXOAUT M3 OJHOTO paspe-
1IIEHHOTO HEPreTHYECKOTO COCTOSHHUSA B APYTOe, YTO COMPOBOXK/IACTCS
H3NYYeHHEM HJIH THOIJIOMEeHHeM KBaHTa SHEPruu.

H. Bop BHec KBaHTOBBIE MPEACTABIECHHS B CTPOEHUE aToMa, HO MC-
110JIb30BaJ IIPH ITOM TPAJMIIMOHHBIE KJACCHYECKHE MOHATHA MeXaHM-
KM, PacCMATPHBAsi 3MEKMPOH KAaK YACTHILY, JABHXKYILYIOCS CO CTPOTO
ONpPe/IeIEHHBIMH CKOPOCTSIMH TI0 CTPOTO ONPe/Ie/IEHHBIM TPAEKTOPHSIM.

B 1932 r. 6bi1a paspaboTaHa RPOMOHHO-HEUMPOHHAR MEeOoPUs
s0pa, coraacHo KOTOPOH siipa aTOMOB COCTOSAT M3 MPOTOHOB M HEHT-
POHOB.

ATOMHOE SIIPO KaXJOT0 XHMHYECKOTO 3J€MEHTa XapaKTepH3yercs
CTPOTO ONPEJE/ICHHBIM YHCJIOM MPOTOHOB B HEM, KOTOPOE COBNAJAET C
nopsAKoBbIM HoMepoM anementa B [lepnoanyeckoii tabmaue /1. M. Men-
jeneeBa. A BOT YMCJI0 HEHTPOHOB B aTOME€ OHOTO M TOrO JKe 3JieMeHTa
MOKeT ObITh pazauynbiM. ClreoBaTebHO, PpasInaHbIMH GYAYT W OTHO-
CHTEJIbHBIE ATOMHBLIE MACChl TAKMX PA3HOBHHOCTEH ATOMOB XHUMHYE-
cKoro sseMenTa. Takue pasHOBHAHOCTH ATOMOB Ha3bIBAIOT M30TOMAMH.

W Hzomonwst — 3T0 pa3sHOBHIHOCTH ATOMOB O/THOTO H TOTO XK€ XH-
MHYECKOr0 9J1€MEeHTa, HMEIONHe OIHHAKOBLIH 3apsa/ aTOMHOrO siApa
(0aAMHAKOBOE YHCJAO NMPOTOHOB B HEM), HO PA3HYI0 OTHOCHTEJbHYIO
aToMHy0 Maccy (pasHoe yucJio HeliTPOHOB).

Hanpumep, B npHpo/ie BCTPEYAKOTCs H3OTOMBI KHCAOPO/A € MAcco-
BoiMu uncaamu 16, 17, 18 ('*0, 70, ®0), usorons xaopa *Cl u
31C1, naorons kamma PK u YK, usoronst aprona *Ar u %Ar,

B I[Tepuoanueckoit Tabnuue [[. M. Menztesneesa 1oj sHakaMu XuMu-
YeCKHX 3JIEMEHTOB 3alHCBIBAIOT 3HAYEHHS OTHOCHTEJbHBIX ATOMHBIX
Macc UX NPHPOAHON M3OTOIHON CMecH.
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Slapa aTOMOB HEKOTOPBIX M30TOMOB HE MOTYT CYHIECTBOBATH JUIH-
TeJbHOE BPeMsi, OHH PacnaaloTcs Ha HECKOJIBKO 6osiee MEeNKHX sijiep.
ITocKOABKY YHCJIO NPOTOHOB B HOBBIX sApax GyJAeT OT/JM4aThCs OT
HCXO/HOTO SIPa, MPH TAKOM pacnaje o6pa3yloTcs siipa HOBbIX XHMH-
YECKHX 3JIeMeHTOB. SBJeHHe caMONpPOM3BOJIBHOTO pacinajga aTOMHBIX
S1EP, CONMPOBOMX/AAIONICECH BbIIEJICHHEM JHEPIrHH H 3JIEMEHTAPHBIX
YACTHL, HA3BIBAIOT PAOUOAKMUGHOCMBIO.

PajnoakTHBHBIE H30TONBI HAXOAAT Bce GoJiee IIMPOKOE IpHUMEHE-
HHE B TeXHHMKe, MeauluHe, Guonorun, xumun, reodpusuxe u ap. Ha-
NpUMep, HCKYCCTBEHHO NOJYYeHHbIH PajinoakTHBHBIN H3oTon KobGans-
ta Co npuMeHsIOT B TEXHHKE /Uil KOHTPOJS NPOH3BOACTBA, 06Hapy-
AeHus eeKToB B MeTa/lsiaX, B MEJAMIIHHE /IS JIyHeBOH Tepanuu 310~
KayecTBeHHbIX omyxoJeii. PagnoakTusHblil H30Ton 61aropoHOro rasa
kpunrona ¥Kr ncnonbsyor ans o6HapyxeHHs Tedell B BAKYYMHbIX
YCTAaHOBKaX, Kak M30TOIHBII WHAMKATOP NPH HCCJIEAOBAHHH KOPPO-
3UM, /IS KOHTPOJISA M3HOCA JeTaNei.

Ha ucnosb3oBanny paMoakTHBHOTO H30TONA BOAOPOAA — TPHUTHSA
H u ero ycroituuBoro ananora ¢ Menblieii aroMHoil Maccoit — aeiite-
pusi ’H ocHoBaHa BOAOPOAHAS 9HEPreTHKA, NOCKOJBKY IIPH MX B3au-
MOJIEHCTBHH BbIJIEAAETCS OrPOMHOE KOJHYECTBO SHEPIHH:

H + °*H - *He + n° + 17 MaB
Heiirepnit Tpuruit  Tleamwii Heitrpon

[Tponeccsr, mpu KOTOPBIX AJApa ATOMOB OJIHUX HJIEMEHTOB TIpeBpa-
HAITCA B S/pa aTOMOB JIPYTHX 3JIEMEHTOB, HA3bIBAIOT SdepHbIMU
peaxyuamu.

Jlns xumun Goabmoil HHTepec NpejAcTaBisieT CTPOCHHE MeKTPOH-
HOit o6oaoukn atoma. [log aaexmpounoi ob6orouxeii NOHUMAIT
COBOKYITHOCTb BCeX 3JIEKTPOHOB B aTOMe.

Bakueiinieit XapakTepUCTHKON 3JEKTPOHA ABAAETCA HHEPTHS €ro
CBA3H C ATOMOM. JNEKTPOHBI, o6iajaiouiHe GIH3KHMH 3HAYEHHSIMH
IHEPruM, o6pasyioT e/MHbIIH AeXMPOHNHDBLI CAOU, WIH IHepzemu-
yeckuil yposens.

Hanmenbmeii sneprueii o61aaior 3/1€KTPOHBI NEPBOTO 3/EKTPOH-
HOTO cjio#, HanGosee 6/mskoro Kk sapy. [lo cpaBHeHMIO ¢ a/eKTpOHA-
MH [E€PBOTo CJI0Si 91EKTPOHBI MOCJAEAYIONHX C/I0eB OyAyT XapaKTepH-
3oBaTbes 6ObIIMM 3aniacoM aHepriH. Cae0BaTeNbHO, HanMeHee PoY-
HO CBSI3aHBI C S/IPOM aTOMA 3JEKTPOHbI BHELIHEro CJIOS.

Yncao a1eKTPOHHBIX CI0EB B aTOME PaBHO HOMepy nepuoja B Ile-
puoanueckoit Tabauue /I M. Menaeneesa, KOTOPOMY NPHHALIEKHUT
XUMHYECKHMIT 9/1IEMEHT: Y aTOMOB 3JIEMEHTOB NEePBOTO NepHoja — OJAUH
¢JI0ii, BTOPOro nepuojia — JABa CAOSA U T. .

DNEKTPOH B aTOME He WMEET TPACKTOPHH JABHXKEHHS, T.€. MOXHO
FOBOPHTH JIHIIb O BEPOATHOCTH HAXOK/AEHHS €ro B NIPOCTPAHCTBE
BOKPYT sapa. OH MOXeT HaXoAUThCs B OGO YacTH IPOCTPAHCTBA,
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OKPYKaloIero sApo, # COBOKYIHOCTh PA3/JIHYHBIX €ro MoJI0XKeHHi pac-
CMATPHBAIOT KaK 3JIEKTPOHHOE 06J1aKO € OINPee]IeHHON IJIOTHOCTBIO
OTPHIIATEIBHOIO 3apsaja.

IIpocTpalcTBO BOKPYT aTOMHOIO si/pa, B KOTOpoM HauboJjiee Bepo-
ATHO HAXOXK/JAEHHE HJIEKTPOHA, HA3BIBAIOT 3ACKMPOHHBIM 06AaAKOM.

CylecTByiOT YeThIpe THITA SJEeKTPOHHBIX 06/1aK0B; HX 0603HAYAIOT
naTuHcKuMH Gyksamu s, p, d, f. Dnextponnbie s-o61aka umelor che-
pudeckyio hopmy, p-obaaka — ¢opMy raitesnu win o6beMHOIl BochkMep-
ku, d-o6naka — ¢opMy aHcTa Kiaesepa, f-o6naka — dopMy mectuie-
nectkosoro userka (puc. 2.2).

Tonoxenue a/eKTPOHA B ATOME XapaKTepH3YIOT OCOOBIME MaTeMa-
THYeCKHMH (YHKIMAMH — opbumaaamu. Kaxaomy tuny opbura-
Jieil COOTBETCTBYIOT 9JIeKTPOHHbIe o6aka onpeaenentoii popmbr. Op-
6uTanu, Kak ¥ COOTBETCTBYIONIHE UM 3JIeKTpoHHbIe o61aka, 0603Ha4a-
10T TeMM Xe CHMBoJIaMu: s, p, d, f.

B aromax XMMHYECKHX 3/IEeMEHTOB NEpBbIi 3/IEKTPOHHBIH cJI0i co-
CTaBJsieT OJjHa S-OpOGHTaNb, Ha KOTOPOil HAXOAATCH JBA S-3JIEKTPOHA.
Bropoii asekTpoHHbIi CA0H TakKe uMeer s-OpOUTab, 3alac 9HEPruH
AJIEKTPOHOB KOTOPOi Bbillle, YeM 3JIeKTPOHOB nepsoro ciaos. Kpome
TOTO, Ha BTOPOM cJioe GyayT cOAepxKaThesl TPH p-opOHTANH, HM COOT-
BETCTBYIOT raHTeJeo0pa3Hbie 3JeKTPOHHbIE 06JaKa OJHOTO pasMepa,
KOTOpbIe B3aHMHO NEePHeHAMKYISPHBI MOA06HO OCAM KOOPAHHAT X, Y,
z. Tpernii anexrporublii ca0il HOMUMO OiHOMH §- M Tpex p-opGuTaieit
COACPXKHUT NATh d-opOuTaneii.

Kaxayio op6utans MOryT 3anuMars /iBa ajektpona. Caegosaresnb-
HO, MAKCHMAJIbHOE YHCJIO 3/EeKTPOHOB, KOTOPLIE MOTYT HOMECTHTHCS
Ha NepBoM YpoBHe, paBHO 2, Ha BropoM — 8 (2 asnekTpoHa Ha oHOI
s-op6utain u 6 Ha Tpex p-op6utaisnx), Ha TperbeM — 18 (2 anexrpo-
Ha Ha s-op6utanu, 6 Ha Tpex p-opbutansx, 10 ua naru d-opburanax).

Arom kaxjoro anemenra Ilepuoanueckoit Tabmuum /1. M. Menje-
JieeBa OTIHYAETCH OT NPebIIVIIEro TeM, YTO 3apsjl ero sjapa Bo3pac-
Taer Ha eauuuiy (B s/pe Ha OAMH NPOTOH CTaHOBHTCA GoJblue), H,
CJIeZI0BATENbHO, HA 3AEKTPOHHOM 060J0YKe CTAHOBHTCH HA OIMH 3JIeK-
TPOH GoJiblIE 10 CPABHEHHIO C MPeABLAYIIMM 3eMeHToM, TakuM 06-
pasoM, ¢opmyanpoBka Ilepuoauueckoro 3akoHa, HpeATOKeHHas
1. 1. MenzieneeBniM, HYX/A€TCS B COBPEMEHHOM YTOYHEHHH.

Puc. 2.2. ®opma s-, p-, d-  F-3NEeKTPOHHLIX 06NaKoB




B CaoiicTBa XHMHYECKHX 9/1€MEHTOB H 06Pa30BaHHbBIX MMH BEIIECTB
HAXOJAATCH B NEPHOAHYECKONH 3aBHCHMOCTH OT 3apsi/l0B HX ATOMHBIX

saaep.

B 3aBucuMOCTH OT TOTO, HA KaKOE 3JIEKTPOHHOE 06JIAKO OTIIPABHII-
¢ 1OCIe/IHUI 2JIEKTPOH, XUMMYECKHE 3JIEMEHThI MOJKHO pas/ieJIuTh Ha
cemeiicrsa: s, p, d, f.

K s-aanemenmam otHOCATCA 2AeMEHTHI rAaBHbIX moarpynn | u
I1 rpynm Ilepuoanueckoit cucreMsl Xxumudeckux asementos /. M. Men-
JleieeBa, a TaKKe TesiHi.

K p-aaemenmam ornocstes saeMenTsl raasabix noarpynm 111 —
VIII rpynmn.

K d-anemenmam ornocarcs sneMenThl no6ouHbIX noarpynn [ —
VIII rpymm.

[IpuHa/IeXXHOCTh XHMHYECKOrO HJIEMEHTA TOMY WIH HHOMY 2JIeKT-
POHHOMY CeMeHCTBY MOXHO ONPE/Ie/INTh 10 3AeKMmPOHNHOU KOoHGDu-
eypayuu (aaexmponnoii hopmyae), KoTopasi NOKa3bIBAET PACHo-
JIOJKEeHNe AeKTPOHOB Ha JEKTPOHHBIX CJOAX M ofJakax.

[l 51eMeHTOB MaJbIX NEPUOJIOB, BXOAANIMX B TIABHbLIE NOATPYII-
Ibl, 3aIUCATh JIEKTPOHHYIO Kondurypaumio necaoxuo. Hanpumep,
cepa — oazementT Ne 16 raasnoit noarpynnwt VI rpynnni. Creposa-
TEJIbHO, A/IPO ee atoMa GyJer uMetb 3apsa +16, Ha asekTponHol 060-
nouke Gyayt pacnonararbest 16 anekTpoHos:

 HA NEPBOM HJIEKTPOHHOM CJIoe — JIBa 3JIeKTpoHa Ha 1s-op6uTan;

 Ha BTOPOM — BOCEMb 9/1eKTpoHOB (/Ba sekrpona Ha 2s-op6uta-
JIH W HIeCTh Ha 2p-opOuTansx);

e HAa TPETbeM — IIECTb NEKTPOHOB B NOJHOM COOTBETCTBHH € HO-
MepoM rpymibl (Ba s1eKTpoHa Ha 35-0p6GUTANH M OCTABINHECH YeThi-
pe — Ha 3p-opbutansax).

Orciona u anekTponHas Kondurypaims:

1GS 1522522”.753323’14 -

Takum obpasom, cepa — 3TO pP-21€MEHT.

[Lns anemeHToB NOGOYHbLIX NOATPYNN CAEAYET yYUTLIBATL TOT GaKT, 4To
y aTOMOB 3TWX 31IEMEHTOB CTPOWUTCH HE BHeLHWA 3NEKTPOHHbIA CNOoI
(Ha HeM, Kak npasuno, GyayT pacnonaraTbCs ABa S-3NEKTpoHa), a
d-op6uTtany npeABHELIHEero CNos (Ha HUX, KaK Bbl 3HaeTe, MOXET Nno-
MecTuThes He Gonee 10 aneKTpoHOB). PaccMoTpUM, Hanpumep, CTpo-
eHue 3NeKTPOHHOK 060no4KKu anemenTa N2 23 — BaHagus, pacno-
NOMEHHOT0 B 4ETBEPTOM Nepuoae B No6o4YHOW noarpynne V rpynnbl.
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CnegoBartensHo, A4po atoMa BaHaausa 6yaet uMeTh 3apag +23, Ha
3NEKTPOHHOU 060n04Ke ByayT HaxoAUTbCA 23 aneKTpoHa:

» Ha NEPBOM 3NEKTPOHHOM CNOE — A1Ba 3NEeKTpoHa Ha 1s-opbutanu;
+ HA BTOPOM — BOCEMb 3N1EKTPOHOB (ABa 3NeKTpoHa Ha 2s-opb6uTa-
N1 ¥ WecCTb Ha 2p-opbutansx);

« Ha BHELWHEM — YEeTBEepTOM — [IBa S-3/IEKTPOHA, KaK Yy anemeHTa
nNo6GO4YHOM NOATPYNMbI;

« Ha TPETLEM CNoe — OcTanbHble 11 31eKTPOHOB (ABa 3NEeKTPoHa Ha
3s-opbutanu, WecTs Ha 3p-opbUTansax ¥ OCTaBLIMECA TPU — Ha
3d-op6utansx).

OTClofa v ANeKTPOHHAaR KOHGUrypauums:

2oV 1522522p°3s23p°3d°4s2.

Takum 06pa3om, BaHaAUIA — 3TO d-3aNEMEHT, TaK KaK NocneaHui anex-
TPOH B €ro atome oTnpaeuncs Ha 3d-opbuTtans.

[TocKoABKY 3apsijibl AaTOMHbBIX sijlep XHMHYeCKHX asemenToB B Ile-
puoanieckoir Tabaune /. M. Menjeneesa Bo3pacTtaior MOHOTOHHO, a
CBOCTBA 2/IEMEHTOB W 06PA30BAHHBIX UMH BEIIECTB H3MEHAIOTCA Ie-
PHOAMYECKH, TO, OYEBHHO, MOJKHO JaTh elle OHY — HPHYHHHO-C/Ie]-
creennyo (opmyanposky [lepuosnyeckoro sakoHa:

M CpoiicTBa XHMHYECKHX DJIEMEHTOB H 06Pa30BaHHBIX HMH BENLECTB
HAXOJAATCS B NEPHOAHYECKON 3aBHCHMOCTH OT NEPHOHTHOCTH H3Me-
HEHHs CTPOEHHS MX BHEIHHX H NpeJBHENIHHX 3JeKTPOHHBIX CJIOEB.

C TOYKH 3peHHs TEOPHH CTPOEHHS ATOMA CTAJIO BOIMOXHBIM 00bsAC-
HeHHe PHYNH H3MEHEHNS MeTATHYEeCKUX M HEMETALTHYeCKHX CBOHCTB
3JIEMEHTOB B NMEPHO/AX M rpynnax.

YeM Jierde aroMbl XMMHYECKHX 3JIEMEHTOB OT/1al0T BaJICHTHbIE 3JIeK-
TPOHBI, TeM 6ojiee CHABHO BBIPAXKEHbI Y HUX MEMAAAIUYECKUE CEOU-
cmea. VI, Hao60poT, 4eM Jierye aToMbl XUMHYECKHUX 3/1E€MEHTOB I1pH-
HUMAIOT HEA0CTAIONINE [0 3aBepiieHHs] BHENIHEro 3HepreTHYecKoro
YPOBHSI 9JEKTPOHbBI, TEM CHJbHEE BBIPAKEHBI Y HUX Hememaiiuue-
cKue ceoucmed.

B nepuodax ¢ pocToM NopaKOBOro HOMEpa 3/1eMEeHTa IPOUCXOANT
yBeJHYeHHEe YHCIa 3JeKTPOHOB Ha BHewHeM cjoe aroma. Crejposa-
TEJIBHO, SPKO BbIPasKeHHbIe MEeTaLINYeCKHe CBOICTBA MePBBIX 3/IeMEH-
TOB HEPHO/a MOCTENeHHO ocJabeBaloT, YCHJIMBAIOTCA HeMeTaJlInyec-
KHe, W mocie Hambosee APKO BHIpaKeHHOTO HeMeraiia (rajorexa)
nepuoj 3akaHunBaercsi GiaropoaHbiM rasoM. Kpome rtoro, ysennue-
HHE 3apsi/ia s/pa aTOMOB B N€PHOJLE IPHBOAUT K YMEHbIIEHUIO Pajany-
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coB atoMoB asementoB. Hanpumep, paauyc atoMa a3ora MeHblle, 4eM
aToMa yriepoja, a aroMa ()ropa MeHbIe, YeM aroMa KHCJIOPOAA.

B zaasnbix nodzpynnax ¢ poctoM NOPSAKOBOrO HOMEpa 3JeMeHTa
pacTeT pajMyc ero aroMa, MOCKOJbKY YBEJIHYHBAETCH 4HCIO JIEKT-
POHHBIX C/10eB. BasieHTHBIE 3/IeKTPOHBI PacTiolaraloTes Aajbiie OT AApa,
cnabee ¢ HUM CBSI3aHbI, MOITOMY MeETA/IMYECKHEe CBOWCTBA YCHJIMBA-
I0TCH, @ HEMETALINYECKHE 0CAa6eBaloT.

3AOAHUA

F 1. Kakue sipieHnsi JOKa3biBalOT CJAOXKHOCTb CTPOEHHS aTtoMa?

*2. Kaxkuwe MoJeIH CJI0XKHOrO CTPOEHHs aToMa Bbl aHaere? B uem ux
JIOCTOMHCTBA W HE0CTATKH?

3. Kak ycrpoeno atoMuoe sipo? Yro takoe naorons? Hammmmre cim-
BOJIBI M30TONOB XJ0pa, Kaaus u aproda. [Touemy cBofcTBa pasaMyHBIX
H3OTOTIOB OJ{HOTO M TOTO JK€ JeMeHTA WIEHTHYHBI, XOTH X OTHOCHTE/Ib-
HBIE ATOMHBIE MACCBHI PA3JIHYMHBI?

4. Kaxyw undopmaimio zaot Homep nepuoga 0 Homep rpynmst B ITe-
puoauqeckoit Tabauue /1. M. Menjieneena, B KOTOPBIX PacrionoxeH XHMH-
Heckuit anement?

5. Kak 3ano/HsioTCs 2AeKTPOHHBIE CJI0H H 06JaKa aTOMOB XHMHYe-
CKHX 3JIEMEHTOB IJ1aBHBIX M noGounmx noarpynn [lepuoanueckoit raban-
ust /1. M. Menpeneesa? B weM ux cxoacrso u pasanyne?

6. Hanumure s1eKTpoHHBIe KOH(HIYpPalHH aTOMOB HJEMEHTOB, HMe-
0IHX nopsaakosbie Homepa 6, 15, 20, 25. K kakuM a/1eKTPOHHBIM ceMeii-
CTBAM OTHOCSATCS 9TU 3JEMEHThI?

*7. loaroToBbre coobUEHHEe HA TeMY: «IJBOIOLMS 1IPEACTABACHHUIT O
CTPOEHHH aToMa».




CTPOEHME BEIIIECTBA

P
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<
=

3.1. HOHHAA XUMHYECKAS CBA3b

B Ilepnoanueckoii cucteMe 3JeMEHTOB OCOOHAKOM ctosAT Gaaro-
POJIHBIE Ta3bl. ITO YHHKAAbHBIE XHMHYECKHE 3J1EMEHTbI, TaK KaK /laxe
B (hopMe MpOCTHIX BENIECTB OHH CYNIECTBYIOT B BH/IE OTAEJbHBIX aTo-
MOB, He CBSI3aHHBIX JIPYT C JIPYTOM.

ITouemy e aToMbl 61aTOPO/IHBIX Ta30B Tak camojocTatounbl? Ipo-
aHA/M3MPOBaB X nojoxenue B Ilepuoguyeckoit cucremMe a1eMeHTOB,
BBl CAMM CMOJXKeTe Ha3BaTh npuuuHy. Bee neno B ToM, 4To atomsl
6arOPOIHBIX TA30B HMEIOT 3AGEPUWENHHbI GHEWHUU SNeKMPOHNbIU
c;zoai, Ha KOTOPOM Y aToMa reJiid HaXOJHTCA /iBa 3JIEKTPOHa, a y oc-
TANbHBIX — BOCEMb. ATOMBI BCEX JIPYTHX 3JIEMEHTOB CTPEMSATCS TIPH-
o6pecTH HMEHHO TAKYIO YCTOHYMBYIO 3JEKTPOHHYIO KOH(HTrypaumio n
4aCTO AOCTHTAIOT 3TOTO K60 B Pe3ybTaTe NPUCOCOUHEHUSA INEKTPO-
HOB OT AAPYrHX aTtoMoB (Takoii mpoiecc B XHMHH HA3bIBAIOT 60CcCMma-
noeaenuem), 160 B pesyabtarte omdayu CBOUX BHEHIHMX 971€KTPO-
HOB ApyruM atomam (mpouecc oxucaenus). ATOMbBI, TIPHCOEHHMB-
IIHe YYIKUE HIeKTPOHBI, NPEBPAIIAIOTCA B OTPHIIATEIbHBIE HOHBI, HJIH
anuonvt. ATOMBI, OTJABIIME CBOW 3JIEKTPOHBI, NPEBPANIAlOTCA B 110~
JIOMKHUTEIbHBIE HOHBI, HJIH K@muonst. IIOHATHO, 4TO MeX/1y KaTHOHA-
MH H aHHOHaAMH BO3HHKAIOT CHJIbI 3JIEKTPOCTATHYECKOT'O NMPUTAMKEHHA,
KOTOpble M OYAYT yJAepXKHBaTbhb MX JIPYI OKOJIO JApYyra, OCYUecTBJsis
TEM CaMbIM HOHHYIO XMMHYECKYIO CBSA3b.

M Honnasa xumuuecxas c6a3s — 310 CBA3b, 00pa30BaBIIAACH MEXK-
Y KATHOHAMH H AHHOHAMH 34 CYET HX HJIEKTPOCTATHYECKOTO NMPHTS-
WEHUA.
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ITocko/IbKy KaTHOHBI 06Pa3yiOTCs MPEHMYIIIECTBEHHO aTOMaMi Me-
TaaJ0B, a aHHOHblI — aToOMaMHM HEMEeTalJ/IOB, MOXXKHO CJ/ieJlaTh BBIBOJL,
YTO HTOT THI CBA3W XapaKTepeH /IS coeuHeHHil, 06pa3oBaHHbIX TH-
MAYHBIMH MeTaaMK (IeJIOYHBIMU | 1IEIOYHO3EMEeIbHBIMM ) H THITHY-
HBIMM HeMeTasL1aMu (rajsorenamu, kucaopogom). KinaccnueckuM npu-
MEpPOM BELIECTB C MOHHON CBA3bIO ABJISIOTCH rajloreHu/ibl U1 OKCHJbI
UIEJIOYHBIX M IeA04HO3eMenbHbIX MeTaaios (puc. 3.1).

Cxemy 06pa3oBaHusi HOHHOMN CBSI3H MEXLY aTOMaMH HATPHSA M XJI0-
pa MOXKHO NpPEeJACTaBHTh TaK:

1e
Na‘++Cl: - Na[:Ci:J

/IBa pasHOMMEHHO 3apPsDKEHHBIX MOHA, CBA3AHHBIX CHIAMH B3aHM-
HOT'O MPHUTSKEHHS, He TepPAIoT CNOCOGHOCTH B3aMMOAEHCTBOBATH H C
JIPYTHMH TTPOTHBOIOJI0KHO 3apsKeHHbIMH HoHaMH. B peayabrare 06-
PasyIoTCs KPUCTALIHYECKNE COeIMHEeHNS.

Kpucranauyeckue peiecTsa XapakTepH3YyIOTCs NMPaBHIbHBIM pac-
noJ0KeHneM vactil (B HalleM cydae MOHOB), M3 KOTOPBIX OHH CO-
CTOAT, B CTPOrO ONpe/Je/ieHHbIX TouKax npocrpancrsa. [Ipu coeanne-
HUM 3THX TOYEK MPAMBIMH JUHMAMH 06pasyercs NpoCTPaHCTBEHHbL
KAapKac, KOTOPBI HA3bIBAT KPUCMAAAUNECKOU pewemKoi. Tou-
KM, B KOTOPDBIX pPa3MelleHbl YaCTHIIbl KPHCTAJLIA, HA3BIBAIOT Y3aamu
pewemxu. IIOHATHO, 4YTO BENIECTBA ¢ MOHHBIM THIIOM CBSI3H HMEIOT
uoHuble Kpucmaaauueckue pewemxu (1. sieiika, puc, 2), Ta-
KHe COeIMHEeHHs MPEACTaBAAIOT cob0ii TBep/bie, IPoYHbIe, HeAeTyYHe
BEIECTBA C BBICOKHMH TeMieparypamu miasnienus. [1pn o6utubix yeno-
BUSAX KPHMCTAJJIBL TAKUX BEIECTB HE [POBOJAAT HJACKTPUUECKHH TOK, a
pacTBOpPbI U paciyiaBbl 6OJBUIMHCTBA HOHHBIX COEHHEHUIT TpeCcTaB-
AA10T co60ii NpeKpacHbie 3NeKTPOJUTDL.

BemectBa ¢ HOHHBIMH KPHCTA/UIMYECKHMH pPEUICTKaMH XPYNKHE.
Ecan nonnitarbes aeopMHPOBaTh TAKYI0 KPHCTAIMMECKYIO pelleT-
Ky, OJIMH U3 cJ0eB ee Oy/er ABUraThCs OTHOCHTEIBHO APYTOro A0 Tex
nop, NOKa OJAHHAKOBO 3apSKEHHbLIE HOHBI HE OKaXKyTCs APYT HPOTHB

+ 0 Cmp o*
AtoM Atom Hou Howu I: + 2e
KAIBUHA  KHCIOPOAA  KATKUMS KHCIOPONA

Oxcml KaTbLMsi

Puc. 3.1. Cxema 06pa3oBaHua HOHHOW CBA3K MeX/y aTOMOM KanblLMa U aTOMOM
Kucnopoga
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JApyra. JTH MOHBI CPasy HAYHYT OTTAJIKHBATHCH, M PEIIETKa paspy-
murest. OTeioga 1 XPYNKOCTh HOHHBIX COEHHEeHMI.

Wouusbie coegunennsi — 3TO HE TOJBKO OGUHAPHBIE COEMHEHHS
IEJIOMHBIX M NIEJOYHO3EMENbHBIX METAJIOB. DTO TAKIKe COeJMHEHN,
o6pasoBaHHble TpeMs W Gosiee aneMeHTaMH. JTO BCE COJIH, a TaKxke
rHAPOKCH/BI MEJOYHBIX U HEJ0YHO3EMEIbHBIX METALIOB.

[Ipuseaem knaccupMKalMIO HOHOB 1O PA3HbIM NPU3HAKAM.

1. o cocrasy pasanyaior npocmwe (Na*, Cl, Ca®**) u caoxnvie
(OH-, SOF-, NH}) uonub.

2. Tlo 3naky 3apsAja pasauyalOT NOJ0KUMENAbHBIC UOHBL, WIH Ka-
muonst (M™, NHj, H* wm, tounee, H;0%), n ompuyamenvuvie uonst,
wian anuonvt (OH™, aHMOHBI KHCAOTHBIX OCTATKOB).

3. Io Ha/M4MIO THAPATHOI 060JOYKH PATHYAIOT ZUOPamMUPosan-
nnte (nanpumep, cunme nonsl [Cu(H,0)4 %) u nezudpamuposanmnvie
(manpumep, neokpauennbie noubl Cu®) uownsi.

3ANAHNS
N

*1. Ilouemy Gaaropojiibie ra3nl paHblie OTHOCWIH K HYJIEBOH rpyine
IMepuoanueckoit cucrembi? ITouemy ceifwac MX OTHOCAT K BOCBMOM rpyi-
ne? Kakue Merauibl 110 aHATOrHH HasbiBalT Gaaropoanbivu? [Touemy?

*2. loarotoseTe coobuienne Ha Temy: « Mueprubie uau Gaaropogubie? ».

3. Oxapakrepuayiite noHsTHe <HoHHas cBA3bs». Kakop Mexanumam ee
obpasosanus?

4. Oxapakrepuayiite MOHATHA <KaTHOH», <aHWoH». Kakwe rpymmsi
KATHOHOB H aHWOHOB BBl 3Haere?

*5. INowemy NpAHSATO AEAHTH HOHBI HAa THAPATHPOBAHHDBIE W HETHApa-
tHpoBaHHble? CKa3bIBAETCA JM HAJMMMe THAPATHOH 000JOMKH HA CBOM-
CTBAX MOHOB?

6. OxapakTepuayiiTe HOHATHS «KPHCTAINYECKAs PelieTKas, « HOHHAsA
KPHCTAUIHYECKas PeleTkas.

7. Kakumu puanueckuMu cBofCTBAMM XapaKTepH3YIOTCH BellecTBa ¢
HMOHHBIMH KPHCTAIHYECKHMH petieTkaMu?

8. Cpean npusegenubix (opmyn ykaxute HopMysabl coeMHEHHIT ¢
noHHbIMH Kpuctaummueckumu pemerkamu: KCI, CaBr,, NH;, BaO, Li,S,
Si0,, Fe(SO,);, H,S0,.

*9. IMoaroroBsTe COOGIEHNE O POIH HOHHBIX COCAMHEHUI B HEXKUBON
[PHPO/IE M JKU3HH YeN0BeKa.

3.2. KOBAJIEHTHAA XUMHYECKAS CBA3b

XUMHYECKHM CHHOHMMOM NOHATHS «KOBAJIEHTHAS CBA3b» SIBJSETCS
IIOHATHE «aTOMHas cBA3b». JloruuHo HpeANnoOXHTb, YTO 06p83()Bb[-
BaTh 9TY CBA3b B COE/IMHEHHAX GyJIyT ATOMbI XHMHYECKHX 3JIEMEHTOB.
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IT0 MOTYT GBITH ATOMBI OJIHOTO XHMUYECKOTO 3JIEMEHTA, H B 9TOM CJIy-
Yae KOBAJIEHTHYIO CBSi3b HA3BIBAIOT HENOAAPHOU. ITO MOTyT GbiTh
ATOMBI Pa3HBIX XHMHYECKHX 3JIEMEHTOB, M B 3TOM CJy4ae rOBOPSAT O
KOBJICHTHOI nOAspHOil CBA3N.

Kak o6pasyerca koBajeHTHasi cBA3b? B cayvae noHHOH XuMHye-
CKO#l CBA3H aTOMBI OJIHOTD 3JIEMEHTA OTJAJIH CBOW 3JIEKTPOHBI, aTOMbI
APYToro — NPHHSAH MX, 06pasoBajMCh HOHbI, KOTOpble Gaarojaps
CHJIAM AJIEKTPOCTATHYECKOrO NPHTSIKEHUS CYIECTBYIOT B OJJHOM HOH-
HOM XHMHYECKOM COeJIMHEHHH. A Kak HelTpaibHbIe aTOMbI Y/epiKH-
BAIOTCS B O/IHOI MoJiekyse BemtectBa? Kakos MexannaM o6pasoBanus
KOBAJICHTHON CBA3H?

PaccmoTpuM ero Ha npuMepe npocreiiinei Monekyasl Bogopoaa H.
ATOMBI BOJIOPOJA CTPEMATCS ObITh NOXOXKHMH Ha aToMbl 6aaropoj-
HOrO rasa rejimsi, BHEIIHHII W €IMHCTBEHHBIN €0 KOTOPOro cojep-
XKHT JIBa 31eKTpoHa. Ecam BeTpedaloTes /iBa 0JJMHAKOBBIX aToMa BO-
JIOPO/ia, TO OHH OOBEJMHSIOT CBOM 3JEKTPOHBI, ANal0T HX 06muMHu,
T.€. co3pawt o6uyi anexkTpouunyio napy. Ilpu atom anek-
TpPOHHBIE 06/IaKa NMEPEKPBIBAIOTCA, W B IIPOCTPAHCTBE MEXY AAPaMH
JIBYX BOJIOPOJIHBIX ATOMOB BO3HMKAET HEKOTOpas JONOJHHTENbHas
3/IEKTPOHHAS TUIOTHOCTh — OTPHLATEAbHbI 3apsil, CTArMBaOUM
NOJIOXKHTEIbHBIE AApa B3auMoaecTBYIommX atomoB. Commkenne aaep
GyeT NPOUCXOAUTD /10 TeX NOP, NOKa CHJIBI MEKBA/JIEPHOTO OTTAIKH-
BaHus He GYAYT YPABHOBEINEHbI CHAAMH NIPHTKEHHA K obuieit snex-
TPOHHOMH TJIOTHOCTH:

H- ++H - ae wim  H—H

TakuM 06pa3oM BOZHHKAET KOBAJICHTHAS CBSA3b g BCEX JIBYXaTOM-
ubix Mosekyn npocroix Bemects (Fy, Cly, N, u ap.):

:Cl- + -Cl: —) wm Cl—Cl
:N. + :N: > ﬂ@» umn  N=N

B Kosaaenmnaa xumuuecxas c6s3bs — 370 CBA3b, BO3HAKAIOWAS
MeX/Iy aToMaMH 3a cyet o6pa3zoBannsi o6IMX 3ACKTPOHHBIX Nap.

AHAIOrHYHBIA MEXAHH3M BOSHHKHOBEHHS KOBAJICHTHOH CBA3N HAGIO-
JAeTCsa MeXxJIy aToOMaMM PasHBIX XUMHYECKHX 3JIEMEHTOB, HAllpHUMED!

H- + Cl —+ wm H—Cl

| 32



Herpyano sameTuTsh, 4TO, TaK JKe Kak M B caydyae o6pa3oBaHus
KOBAJIEHTHOH CBA3M MEM/ly aTOMaMH O/IHOTO 3JIeMEHTa, CBS3b MEXy
ATOMaMH Pa3HbIX 3JIEMEHTOB BO3HMKaeT 3a cyer o6pasoBaHusi o6umx
a1eKTPOHHBIX map. IIpu sToM HEO6GXOAMMO YHYHTHIBATH TAKYI0 Xapak-
TEPHCTHKY XUMHYECKHX 3JIEMEHTOB, KaK 3JeKTPOOTPHIATENbHOCTD.

W 9aexmpoompuyameabHocmsb10 HA3BIBAIOT CIOCOGHOCTD ATOMOB
XHMHYECKHX 9/IEMEHTOB OTTSTHBATD K ce6e obIme 31eKTPOHHbIE Naphl.

Baxkneiimne HeMeTasibl MOXHO PACHOJOXKHTh B CJACAYIOUHI psj
10 YCHJIEHHIO MX 3JIeKTpooTpulaTeabHocT (pao aaexmpoompuua-
,_meavnocmu):

N

™ H-C-5S-5Br-CloN->0->5F
>

(‘D DNEKTPOOTPHIATENBHOCTh BO3PACTaeT

F
e
A

ITocKoJIbKY aTOMBI Pa3HBIX 3JEMEHTOB 061aJal0T PA3HON AIEKTPO-
OTPHLATEABHOCTBIO, O0IIast 31eKTPOHHAS Napa OKa3biBAETCH CMEIeH-
HOM K GoJlee a1eKTpoOTpHIIaTeIbHOMY a/1eMenTy. B peayabrarte Ha atome
TAKOTO 3JeMeHTa 06pa3yercsi JacTH4YHbIH OTpHIATeIbHbIH 3apsj 8.
Ha atome MeHee 3/1eKTPOOTPHIATEILHOTO 3/IeMEHTa BO3HHKAET TaKoi
K€ YACTHYHBIH, HO y)Ke MOJOXKHTeJbHBIH 3apsa &+. Takum oGpasom,
10 JHHUHM KOBAJIEHTHOH CBSI3M BO3HMKAIOT /Ba NOJIOCA — OTPHIA-
TEJbHBIA M nonokuTeNbHbIH. [loaToMy Takylo KOBaJEHTHYIO CBS3b
Ha3bIBAIOT NOAAPHOU. IIOHATHO, YTO KOBAJIEHTHAS CBA3b MEXK/LY aTo-
MaMH OJHOTO XHMHYECKOI0 3JIEMEHTA HA3BIBACTCH HENOJAAPHOU, TAK
KaK B 3TOM cJy4ae 3apsiibl-NOJI0Ca 110 JHHHH CBA3H HE BO3HHKAIOT.
B paccMoTpeHHBIX npHMepax /Uisi MOJeKYJl XJ0POBOAOPOAA ¥ MeTaHa
cesian H—Cl u C—H aBisioTCA KOBaJIEHTHBIMH TOJASAPHBIMH:

H5+
H* 5 CI* H¥ — C¥« H
e .

[TockosbKy KOBaJleHTHas XMMHYeCKas CBA3b B JIMHEHHONW MOJeKy-
JIe XJI0pPOBOIOPO/ia NoAsipHa, noasipHoi 6yaer u caMa Mosekysa. B Heil
IPHCYTCTBYIOT [iBa ITPOTHBOIO/IOKHO 3apAKEHHBIX M0JI0CA, M03TOMY
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TAKHE MOJICKY/IbI Ha3bIBAloT dunoasamu. A BOT MOJIEKYJIa METaHa, He-
CMOTPS Ha NOJSIPHOCTb Kax/oi u3 cesaseit C—H, B nesom Henoasp-
Ha. JTO CBA3AHO C TEM, YTO MOJIEKYJ/1a MeTaHa UMeeT TeTPasipuyecKkoe
CTpOeHHE, H NOJSAPHOCTh BCEX CBA3EH B3aMMHO KOMIIEHCHPYETCH.

Orciofa caeayer BaXKHbI BbIBOLL NOJISPHOCTD MOJEKYJIbI OIpe/e-
JISIETCHA TONSPHOCTHIO CBA3EH W €€ TeOMeTPHYECKHM CTPOCHHEM.

Tak, monexkyanl Boabl H;O, mMelonme yraoBoe cTpoeHue, Npej-
CTaBJASIOT OGO AMNOIN:

O
H H wm

Mounexyabl yraexuncaoro raza CO,, uMeoniue JuHeitHoe cTpoenue,
HECMOTPS Ha BBICOKYIO NOJASPHOCT ABOITHOI cBsA3n C=0), HenoaspHbl:
0=C=0

B paccMOTpeHHBIX Bbille npuMepax o6pa3oBaHHs KOBAJEHTHOI cBsi-
3H KayK/(blil M3 aTOMOB MPEJOCTABISAA B OOILYIO 3JEKTPOHHYIO Napy 1o
oanoMy anextpony. Takoii Mexanusm o6pasoBaHus KOBaJIeHTHOIl CBsl-
3 HasbiBaloT o6Mmennvim. OHAKO MOXKET Peaan30BaThCa W JPYroif
MEXaHu3M, ecJM OJINH M3 aToMOB o6sajiaeT cBOGOAHON 31eKTPOHHOI
napoii (oHa HasbIBaeTCA HENMOAEIEHHOIT) U nepe/aer ee B 061Ee 110Jb30-
BaHue JPYTOMY aToMy, y KOTOporo umeetcsi cBoGojuas (mycras, Ba-
KanTHas) opGutasnb. [Tepsbiii aTOM HasbiBalOT JOHOPOM, BTOPOH —
axyenmopom. Takoii MexannsMm o6pasoBaHMs KOBAJEHTHOH CBA3M
HA3BIBAIOT JOHOPHO-AKUENMOPHBIM.

JIOHOPHO-aKLENTOPHbIH MEeXaHH3M BO3HHKHOBEHMS KOBaJEHTHOM
CBSI3M PACCMOTPUM Ha KJIACCHYECKOM npuMmepe o6pa3oBaHusl KaTHOHA
AMMOHMS:

H:N:+DH*—) H:N:H
H H
Ammuaxk  Karnon Katuon

BOJOpOAaA AMMOHMA
nJiu

H,N: + OH* — NH;

P

Hounop Axuenrop

IIpusnakamu KraccHUKAIMK KOBAJEHTHBIX CBA3€H MOTYT CYKHTb:

1) MexannaM o6pasoBanusi CBS3H — OOMEHHbIH WM JIOHOPHO-aK-
HENTOPHbII;

2) NOASPHOCTD CBSA3H — KOBAJIEHTHAS HENONAPHAs W KOBaJEHTHas
HOJsApHast;

3) KpaTHOCTb CBSI3H — OJIMHAPHAsA, ABOIHASA M TPOiTHas.
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ITockoubKy pesynbratoM 06pasoBaHHs KOBAJIEHTHBIX CBSI3eH Mex-
JIy aTOMaMH SBJASIETCS BOSHHKHOBEHHE MOJIEKYJI, 4 TAKHE CBS3H NpeBa-
JIMPYIOT B XHMHYECKOM MHPE, TO OrPOMHOE YHCJIO BEIECTB HMEeT MO-
JIEKYASIPHOE CTPOEHHE. DTO NMOYTH BCe ABAANATHIIATHMHIIHOHHOE MHO-
roo6pasue OpraHuvYecKuX BellecTB, BCe radbl, MoAaBisioniee GoIbIINH-
CTBO JKMAKOCTeH M MHOrHe TBepjbie BemiectBa. OAHAKO W Taswl, #
JKHAKOCTH TPH ONpeJeeHHbIX YCA0BHAX (BBICOKOM [aBICHHH, HU3-
KOif TemriepaType) MOXKHO IIEPEBECTH B TBEP/OE KPHCTANLIHYECKOE CO-
CTOSIHME.

Jlnsi BemlecTB ¢ KOBAJIEHTHOMN CBA3bIO XapaKTepHbI /IBa THIIA pelie-
TOK — MOJEKYJISPHBIE W ATOMHbIE.

B yanax moaexyaapuvix Kpucmaaiuveckux pewemox pacio-
JIAraloTes MOJIEKYJibl, 00PA30BaHHBIE 32 CYET MPOYHBIX KOBAJIEHTHBIX
csaseil. A BOT MEXAY MOJIEKY/JaMH JeHCTBYIOT caabble CHIIBI MEXMO-
JIEKYJASPHOTO TIPHTSDKEHUSA, 4 1I0TOMY BELIeCTBA ¢ TAKMMH pelleTKaMu
HENpo4Hble, JerKolJaBKue, JeTyune.

MousiekyisipHble KPHCTAJLIHYECKHE PelIeTKH XapakTepHbl AAs ra-
30B M JKMAKOCTEH B TBEP/OM COCTOSHHH, KPUCTAIHYECKOTO HO/Ia, Cephbl,
6enoro ¢ocgopa, GONBITMHCTBA OPraHHYECKHX BENIECTB.

KoBanenTHbie CBA3H MOTYT NPHBO/ATH K 06Pa30BAHHIO BEIIECTB He
MOJIEKYSIPHOTO, @ ATOMHOTO CTPOEHHS, T.€. BENleCTB C amoMHOU
Kpucmaaauueckou pewemxoi. Takue BellecTBa XapaKTepH3yloT-
csl TeM, YTO B y3/aX MX KPHCTAUIMYECKHX PElIeTOK PaciosaraiTcs
OT/IeJIbHBIE ATOMBI, KOTOPbIE COeHHEHbI MeXY cO6Oii O4eHb IIPOYHbBI-
MM KOBaJIeHTHBIMH cBsA3siMH. [IpHMepoM BelecTs ¢ TAKHM THIIOM KpH-
CTAJ/THYECKHX PELIeTOK MOTYT CJAYKHTb BCe a/IOTPOIHbIe MoandHKa-
MK YIJIEPOAa W B NEpBYIO ouepeab — aiamas (1B. BKJjeiika, puc. 3).

HeoG6biuaiinas TBepocTh anMasa 1o oco6oil nikaje TBepAOCTH Be-
mects (mkane Mooca) onenena caMbpiM BeicokuM Gawom — 10. Baa-
rojlaps BBICOKOH TBEPJOCTH aJIMa3 MCHOAb3YIOT /IS H3TOTOBJIEHHS
GypoB, cBepJ, uIH(MOBANBHBIX WHCTPYMEHTOB, CTEKJI0PE30B, XOTA B
CO3HAHMM OOJIBHIMHCTBA AJMa3 — 3TO KaMeHb I0BEJIHPOB, KOTOPbIe
MCTIO/IB3YIOT OFPaHeHHbIe aaMa3bl — GPHTHAHTBI.

Jlpyras asnorponnas Moaudukaims yraepoaa — rpadut HeCKOJIbKO
IIPOTHBOPEYHT YTBEPHKIEHHIO O TOM, YTO BEUleCTBa ¢ aTOMHOIl Kpuc-
TAJJIMYECKOH pemeTkoil 061aiaioT BbICOKOH TBEpAOCTbI0. MSArkocTh
rpadura 06ycaoBAeHa CIONCTON CTPYKTYpOil. B KpHCTasanyeckoit pe-
meTKe rpaduta aTOMBbI YIJIepo/ia, Jexaline B O/{HOMH IIOCKOCTH, IPOYHO
CBSI3aHbI B NIPABHJIbHBIE MECTHYTONbHUKH. CBS3H MEX/Y CIOSAMH Ma-
Jonpoutbie, a noromy rpadur Marok (us. siieiika, puc. 4). Oanaxo,
KaKk ¥ anMas, od Tyromiasok. M3 rpadpura rotoBaT a1eKTpojbl, cMas-
KH, CTeP;KHHM JUIS KapaHJauieif, 3aMeI/TUTeNH HeHTPOHOB B S/IEPHBIX
peakTopax.

ATOMHBIE KPHCTAJTHYECKHE PEHIeTKH Peain3yloTcsi He TOJMbKO y
POCTBIX, HO M Y CJAOXKHBIX Beuects. Hanpumep, Bce pasHOBUAHOCTH
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OKCH/Ia aJIOMHHNSA: KOPYHA, pyOuH, candup — HUMET aTOMHYIO KpH-
craaindeckyio pemerky. Haubosnee pacnpocTpaHenHoe B HeXHBOI
IIPUPO/IE COEMHEHNE C ATOMHONH KPUCTA/JIMYECKON pelieTkoit — 3T1o
okena kpeMumsi(1V). TIpakTHYECKH YHCTBIM JAMOKCHAOM KPEMHHS AB-
agercs muHepan ksapi (11B. BKJeiika, puc. 5).

SAJAHUA

1. Kakyio XMMHYeCKYIO CBA3b HA3bIBAIOT KoBaienTHOH? Kakwe npu-
3HAKH YYMTHIBAIOT NPH KJAaCCH(HKAMH KOBAJNEHTHBIX CBA3EH?

2. Jlafite onpejieneHne NMOHATHS <3J1€KTPOOTPHUIATENBHOCTbS. B uem
PasauYMe KOBAJIEHTHOH MOJASAPHON CBA3M M KOBAJEHTHONH HENoAspHOH
cBA3IN?

*3. Moxer nm Mosieky1a GbITh HENOJAAPHOI, €CH CBA3H B Heil nonsp-
upie? Ot Kakux (pakToOpoB 3aBHCHT NOAAPHOCTH Mojekyan? [Ipuseante
IPHUMEPBI.

4. KakoBbl MexaHuaMbl 00pa3s0BaHns KOBAJIEHTHOH CBA3M?

5. Oxapakrepuayiite NOHATHE <KPATHOCTbH» KOBaJeHTHOMH cBsian. Ilpu-
BE/IMTE NPHMEPBI BEIIECTB ¢ OJAMHAPHOI, ABOHHON M TPOIHON cBA3AMY,

6. [aiite onpeaenenne MOHSTHA «MOJCKYJAPHAS KPHCTANIHYECKas!
pemerkar, Yem ona otamvaerca ot monnoil pemerkn? Ilpuseaurte npu-
Mepbi.

7. Mlaiite onpejeeHne NOHATHS «ATOMHAS KPHCTALIMYECKAs pPelieT-
ka». UeM oHa oT/IMYAeTCA OT HOHHOI M MoJeKyaspHoil pemetok? [Ipuse-
JIUTE NPHMEPHI.

*8. Kakue matepnansi HaaniBaior aGpasusamn? Kakosa xuMudeckas
opmyna nan6osee nasecTHoIX abpasuBos? Tjle OHM HCOAB3YIOTCSH?

*9. CpasuuTe cocras, CTpoeHHe W cBoiicTa anma3za u rpadmra. Haso-
BATE 06GJACTH TEXHHYECKOro npuMenenns rpadmra un anMasa,

3.3. METAJINIMMECKASA XHMHYECKAS CBs3b

ATOMBI METAJIJIOB XapaKTePU3YIOTCH JIByMsl OTJAMYHTENbHBIMU 0CO-
Gennocramu. Ilepsas oco6eHHOCTh — Kak NpaBuio, oHu umeror 1 — 3
2/IEKTPOHA Ha BHEIHEM sHepreTHdeckoM yposHe. OJHaKO y aToMOB
0JI0BA M CBMHIIA BAJIGHTHBIX 9JIEKTPOHOB Y€ThIPE, Y CYPbMbI H BHCMY-
Ta — NATH, y NoAoHus — mects. [Touemy e aTH aneMenTbl ABASIOT-
ca Metannamu? OueBHAHO, HAYMHAET CKA3bIBATHCS BTOPas OTJIMYM-
TeJibHasi 0COGEHHOCTb CTPOEHUSE ATOMOB META/VIOB — HX CPABHHTEb-
HO GoJsibLIO# paanyc.

ITpu cOamKennn aTOMOB METAJIOB MX 3JIeKTPOHHBIE 00/1aKa MOTYT
NEePEeKPLIBATLCA, H BAJIEHTHDIE 3JIEKTPOHBI II0JIYYaI0T BO3MOXKHOCTD I1e-
peMeNaTbhea ¢ 3JeKTPOHHOrO 06JaKka OJHOrO aroMa Ha OJHM3KHe 1o
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aHeprun o6J1aKka COCEIHUX aTOMOB. ATOM, OT KOTOPOTO <YHIEa» dJIeK-
TPOH, NIPEeBpaNIaeTcs MPH 3TOM B HOH. B pesyabrate B MeTa/IH4eCcKOM
M3/IEJNH WK KycouKe MeTanna GopMUpyeTcsi COBOKYITHOCTb cBOGO/-
HBIX 3JIEKTPOHOB, KOTOPbIE HEIIPEPbIBHO MePeMeniaoTes: Mex/1y HoHa-
Mit. IIpu aTOM, NPUTATHBAACH K TIOJOKHATEIBHBIM HOHAM MeTalla, 3JeK-
TPOHBI BHOBb NPEBPAllAlOT MX B aTOMBI, 3aTEM CHOBA OTPBIBAIOTCS,
npeBpaias B HOHBI, ¥ Tak GeckoHeuno. B npocTeix BeniecTBax meras-
JIaX TPOMCXOANT GeCKOHEYHOe NPeBpalleHne aToM =2 HOH, KOTOpoe
OCYIECTBJIAIOT BaJICHTHDBIE JJIEKTPOHDI, a YaCTHIlbI, H3 KOTOPbIX CO-
CTOAT METALIbl, TaK W HA3BIBAIOT AMOM-UOHAMU:

M’ - ne = M™

Taxas ke kapTuHa HaOMIOZAETCS B META/UIHYECKHX CIIJIaBax.

B Memaanuueckoii Ha3pIBAIOT CBA3b B METAAIAX M CILIABAX MEX-
JAY ATOM-HOHAMH METAJLJIOB, OCYIIECTBJASAEMYI0 COBOKYIHOCTbIO Ba-
JICHTHBIX 3JIEKTPOHOB.

Meranmieckas CBA3b onpeiensier 1 oco60e KPHCTAIIHYECKOe CTPO-
eHHe MeTAIOB | CILVIABOB — MEMaiauuecKyio KpucmaiiuuecKyio
pewemxy.

MerannnuecKas KPUCTALIMYECKAs PENIeTKA i MeTA/LTHYECKas CBA3b
06yCIIOBANBAIOT W Bce Haubosiee XapaKTepHbie CBOMCTBA METAJJIOB:
KOBKOCTB, IUIACTHYHOCTD, SJEKTPO- U TEIJIONPOBOJHOCTD, METAJLINH-
yecKuit 61eck, cnocoGHOCTh K 06pasoBaHUI0 CILIABOB.

Haacmuunocmoro 06bICHACTCSA CNOCOOHOCTD METANIOB PACILIIO-
IUBATLCA TIPH YAape HJH BBITATHBATHCA B MPOBOJOKY 1O/ AEHCTBHEM
CHJIBL. IJTO OJHO U3 BAXKHEHIINX MEXaHHYECKNX CBOICTB METaJloB
(na6opatopubiii onbir Ne 2). IlnacTuHOCTh MeTasIoB 06bsACHAETCS
TEM, YTO M0/l BHEIITHUM BO3/IEHCTBHEM CJIOH aTOM-HOHOB B KpPUCTAJL/IaX
JIETKO CMEINIAIoTCst, KaK Obl CKONB3SAT OTHOCHTEIBHO JAPYT Apyra Ges
pa3pbiBa cBsA3M Mexxay uumu. Hekoropoe npejacrasienne o6 aToM BaM
MOKeT JAaTh npocreiimnii onsit. Ecau Mexay ABYMs ILIOCKUMH CTEK-
JISHHBIMH TIJIACTHHKAMH, HANpPUMeEp MEeXK/y 3epKajbliaMH, [OMECTHTb
HECKONBKO KareJb BO/bI, TO 3epKaiblia GyAyT JETrKo CKOJIb3UTh JAPYT
110 APYTY, & BOT PasbeIMHUTL UX OYAeT A0CTaTOuHO TPyAHO. B Takom
OTIBITE BO/IA HIPAET POJib COBOKYIMHOCTH 3JIeKTPOHOB Metasia. HanGo-
Jiee IUIacTHYHbL 3010710, cepe6po u Meab. Hanpumep, us sonora Mox-
HO M3TOTOBUTH camyio TOHKYI0 doabry tommunoii scero 0,003 mm.
Taxwne xe ToHKHe JHCTOYKH (POTBIH HCNONB3YIOT IS 30JI09EHUS W3-
JeNnii, HAMpPUMEep AepeBAHHOH Pe3bibi.
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