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I'taBa mIepBad

CTpoeHue BemecTBa

§ OcHOBHEIE CBEEHUSA
1 0 CTPOEHUH aToMa
TlonaTue «aToM» NPUILIO K HAM U3 AHTHUHOCTH, HO CO-
o nep: embrc,

BKJIA/ILIBATH B HEro ADEBHHE IPEKH (B IEPeBoJie C IPeuecKoro
«arom» ).

« » orpa: atoma ¢ no

Haobopor.
Arom gemmm, 4TO pa-
o wmo amo

maicoe) i

AP THX pa;
GOTKY PasIMYHBIX Moneneﬁ CTDOEHHS aTOMa KaK CHOMKHOT

YACTHIIEL.

apa-

aroma

MOJKHO M306PasUTh B BUJe cXeMbl 1.

B 1904 r. B paGore «O crpykrype aromas [lx. Tomcon
JaJI OTHMCAHME CBOeH MOJIeNy, NOJIyYuBIel 06pasHoe HasBa-
HHE «nydunz c UIIOMOM. B a10it Mogenu aToM ynogobnen

yAuETY Cchep: opmer,

Hblil 3apsaz (puc. 1, a). Baytps
ctepbl BKDAILIEHBI, KAK H3I0M
B ITyJMHTe, OTPUIATENBHO 32~
PAMKEHHbIe DIeKTPOHBL. DIEKT-
DOHBI COBEDIIAIOT KOTeBATE b=
HBIE ABAXKEHUHA, Oarofaps Ko-
TOPBIM ATOM HBJIYUYAET BIIEK-
TPOMATHUTHYIO SHEPrUIO. ATOM
B IeJOM 3JeKTPOHEeHTpaleH.
Mogens aroma [Lx. Tomcona
He ObLIa MOATBEDK/ICHA DKCIIe-
DHMEHTATLHBIME (DAKTAMY I
ocranace

a) 0)

Puc. 1. Mogem
cTpoerms aToma:

a — Jix. Tomcona;
6—5.

1




Cornaceo n. i 52 Tpes i
9. PeaepdiopaioM, ATOM COCTOUT M3 TIONOMKHTENBHO 3aPAKEH-
HOTO SIpA M 9JIEKTPOHOB, ABIDKYIMXCA BOKPYT SADA IO
BAMKHYTHIM OpOUTAM, TIONOGHO JBHUMKEHHIO ILIAHET BOKPYT
Connna (puc. 1, 6). Mogens 3. Pesepbopaa He cMoraa 06b-
SICHUTb M3JIy4eHHe U IOTJIOMEeHHe SHEPTHH ATOMOM.

B 1913r. H. Bop mpeoxun xeanmosyio modent
CTPOEHHS aTOMa, OCHOBOH KOTOPOi 6bLINM ciegyiomue moc-
TYJaTHL.

Ilepewtit nocmyaam. DIEKTPOH ABUKETCH BOKPYT Afpa

0 eTpoTo v opbu-
Tam B ¢ aHep-
ruu Ey, E,, ..., E,, 1Dy 5TOM 9HEPrus He NOIJIOMAETCH 1 He
uBIyYaeTcs.

Bmopoii nocmyaam. DIeKTPOH NEPEXOAUT U3 OIHO-
o B Jpyroe,
PASBUTUE [TPEJICTABIEHHI Cxema 1
0 CTPOEHHMH ATOMA

Arom — uacTHna

JloKasaTe ECTEA CIOIKHOCTH CTPOGHIS ATOMA
1. OrxperThe pertrenosckux ayucii (1895 r., K. Pexrren).
2. Ovxparrre Karousix 1yt (1897 r., Tix. Towcor).

3. Orkpitie (1896 r., A.
u ee maygenne (1897—1903 rr., M. Cknmxoncxas{-]c:opu,
IL. Kiopn).

I

Mogeums erpoerns atoma

1. «Tyausr ¢ nasomons (1002—1904 rr., B. Kexsais,
k. Tomcos).

2. Tlnaerapuas (1907 r., B. Peaepgopa).

3. Knanrosas mozexs H. Bopa (1913 1.

I

CoBpeMexHLIe IPOACTARICHHS O CTPOCHAN ATOME.
HA OCHOBE KBANTOBOH MeXaHUKH.

9TO COMPOBOMK/AACTCS MIIYICHH-
eM WiIM TOTJOIeHueM KBaHTa @
OHeprHh.

H. Bop BHEC KBAHTOBEIE IIei-
CTABNEHHS B CTDOGHHE ATOMA,
HO HCIIONB3OBAJ DU ITOM TPa-
/MIMOHHBIE KJIACCHYECKHE IO-
HATHS MEXAHWKH, pPacCMaT-
pHBasi SIEKTDOH KaK Yacmu-
uy, Osuxcyuyioca co cmpo-
20 onpedenenHoil cKopocmvio
no empozo onpedeneHHbiM
mpaexmopuam. Ero rteopms
Ewm TOCTpOeHA Ha IPOTHBODe-

Buexrpon

Hyseromst

N

B 1932 r. Grra paspaborana
Heiirpon

TIPOTOHHO-HEATPOHHAS  TeopHs
ApA, COTJACHO KOTODOH A2  Puc. 2.Cxeuac'rpoennn
ATOMOB COCTOAT M3 aTroma

¥ HeHTPOHOB.

MOJIHCTBYIOIMX 3JIeMEHTADHBIX YacTHI, COCTOH-
mas u3 aApa (06pasoBaHHEOr0 IPOTOHAMH U HEHT-

’ ATOM — 3TO BIEKTPOHEATPANLHAS CHCTEMA B3AU-
POHAMM) M BJIEKTPOHOB (pHC. 2).

A ARpO Xapax-

p! cTporo qucIOM z

(- e. sapsajom) B aem,
pamauu Homepy %

# cucreme JI. Y1 e wathe:

pDBOB N B aromax OfHOTO U TOPO e DIeMEeHTa MOMKeT ObITh

e GyayT u oTHOCH-
rensmte aTommsie Macet (A — Z + N) y otax arowos. Ta-
Kue aToOMOB

TOrO e X mm-
3aps me-

JI0 IDOTOHOB B Hem), HO passylo omocn'renwy!o

ATOMHYIO Maccy (pasHoe YHCJIO HEHTPOHOB).

’ ‘ HI30TONEL — BTO PASHOBUAHOCTH ATOMOB OJHOTO




C. xu. i — 910 BHZ
ATOMOB C OAMHAKOBBIM IIOJIOKHUTEILHEIM 3apsAnom axpa. Ha-
OpEMep, B NPHUPOAE BCTDEYAKTCA MBOTONBI KUCIOPOAA ©
MaccoBbiMu ancaamu 16, 17 u 18 (1%0, 170 n lz’O) XJ0pa —
35C1 u 37Cl, xammsa — 3%K u “°K, aprona — 3%Ar u “°Ar.

B Hepnoﬁuqecnou cucreme [I. M. Menaeneesa 1oy 3Ha-

KoM cpennee
OTHOCHTENBHOH ATOMHOMN MACCHI BCEX er0 NPHPOAHBIX H30TO-
TIOB C yUETOM MX DACIPOCTDAHEHHOCTH.

Ko

MHK-
pommpa: (

), a TaKxe U3 HUX -
pa, aroMbl ¥ MOJEKYJE — KaK OOBEKTHl ¢ JABOHCTBEH-

HOH WPUPOJOH, T.e. PACCMATPHBAET WX H KAK YACTHILHI,
U kak BoiHEL. Taxue ABOWCTBeHHbIE CBOfCTBA qac-mn MHEK-
pomupa
om.

‘TPOEHHE ATOMHOTO 5/[DA W M3MEHEHUS, POUCKOASAIIHE C
HAM, — NpeaMeT snepHo# dusuxu. [[na xumun Gomsmmii
HMHTepec TPOEH! i 06onow-
wu aroma. Ilox i i coBo-
KYIHOCTh BCeX 2JIEKTPOHOB B aToMe. UHMCJIO 5/IeKTPOHOB B
aToMe, Kak 3JIeKTPOHeHTpaIbHOH dYacTHIe, PABHO YHCIY

3 HOMe]

pny oy

. 4

eKTPOHA aHep-
THS ero CBASH C ATOMOM. JJIEKTPOHEI, oﬁﬂuammne 6uraKH-
Mz SHEeprUH, IIMHEI

HBLL CA0, WIN FHEpzeMUECKUl ypoﬂ'enb.

Tepsoro

YpOBHS#, X
Anpy. Ilo cpaBHeHHIO C SJEKTPOHAMU MEPBOTO YDPOBHA,
BIIEKTPOHBI TIOCAEAYIOIIMX YPOBHEH GYyAyT XapakTepuso-
BaTheA G0MbIIUM 3aniacoM aHepruu. ClenoBaTeIbHO, HANME-
Hee MPOYHO CBHAZAHBI C AXPOM ATOMA BIEKTPOHEI BHEIIHETO
YPOBHA.

Hucao & (2. x
cnoe6) 6 amome pasHo HOMepy nepuoda & madbauye
M. H. Mendeneesa, 6 KOmopom pacnoiazaemecsa xumu-
Hecruil Yy 120 nepu-
oda — odun ypoeens, 2-20 nepuoda — daa, 7-20 nepu-
oda — cenmb.

DJIeKTPOH B aTOMe He MMeeT TPAeKTODUH ABMMKeHUs, 'r‘ e.

MOXKHO DATE JTHIIE O 0B

DS . O Moxer B m06oit wacTi a'roro
mpocr: aapo. C ABITIT-
HBIX uit KaK aaer-

mponnoe OOLGKO C ONpPEeJeJeHHON IUIOTHOCTHIO OTPHIA-
TeTLHOTO 3apALaA.

a-

’ IIpoeTpaHcTBO BOKPYT aTOMHOTO AApa, B KOTOPOM

3BIBAIOT na

W3 cyniecTBYIONMX YeThIPEX TUIOB opburaneii (s, p, d u f)
0BHAKOMHMMCS C IePBRIMA TpeMs Tumamu. s-OpGuramm
HMMeIoT chep yio Qopmy, p- nmu — dopMy rasTe-
M AT 06 i ad- nm — hopmy mc-
Ta KJesepa (puc. 3).

B aToMax XMMHYECKHX SJEMEHTOB IePBhIil YPOBEHb CO-
CTaBIseT OfHA S-OpOMTANb, HA KOTODOH HAXOAATCH [Ba
8-9MeKTpoHAa. BTOpOil 9HepreTWYecKHii ypoBeHBL TAKIKE CO-
ZepuT S-0pOuTaIs, HO GOJIBIIEro pasMepa, TAK KaK 3amac
SHEPTUMH SJIEKTPOHOB HA Hel BEIIIE, UeM y 8JIEKTPOHOB Iep-
Boro yposus. Kpome Toro, Ha BTopoM ypoBHE
cogepxares TaKie U TpU p-opburanu. 1o Q

ragTese00pasHBe OPOUTANM OFHOTO pasMe-
pa,
nofebHO ocAM KoopauHatr X, y u 2. Tpermit
OHepTeTHHeCK i YPOBeHb, IOMIMO OfIHOIH 8- 11
Tpex p-opbuTamedi, COXepKHT TATH d-0pou-
Tasmen.

Kaxayro opﬁﬂ’ran:b MOTYT 3aHMMATEH IBA
HHCIO snex’rpoﬂos, KOTODEIE MOTYT IIO-
MECTUTBCS HA TEPBOM YPOBHE, DABHO 2, Ha
BTOpoM — 8 (2 Ha opHOI s-opburamu u 6
Ha TPeX p-opOuTalAx), Ha TpeTheM — 18 (2 Ha
s-opburanu, 6 Ha p-opburamn u 10 Ha d-op6u-
TANAX).

d
Arom B II ge-  Puc. 8.

ckoii cuereme JI. Y. MeHpeneeBa oTndaercs

'-‘Popua 5Py
OT IpejBIAYINero TeM, YTO B3apsAj ero sAxpa anelt




YBEJNUUBAETCA HA eAMHUIY (B AADE HA OJUH IPOTOH CTAHO-
Bures GonbIe), a CIeNOBATENBHO, HA BJIEKTPOHHON 060101~
Ke HA OfWH Gompmre o
C IPE/{LIAYIUM IEMEHTOM.

B saBucuMoCTH OT TOTO, HA KaKoi Op6UTANM HAXOAUTCH

aror MOMHO
pasjienuTsh Ha cemeiicTsa: s, p, d u f (puc. 4).

5-. M OTHOCAT APy
I u I rpymm IX ot I 7.

a TaKyKe TeNui.

M OTHOCAT
VIl rpynn Mepmoamecxoi cucrensa [, M. Menge-
JieeBa.

d- m ormocaT oz-
rpyrn I—VIII rpynn Hepuommueckoii cucremsr JI. H. Men-
neneesa.

i

¥ Tomy mau
MOXKHO o
@op-

2

HHOMY

myane), Koropas
DHePreTHYeCKUX YPOBHAX W OPOMTANSAX aTOMOB. 3ammcars

Bitok p-onemerron

Hemeranma 18
Buox d-oneweiron g =g

Bararopoausie rasst

B8 e
1 N R R T O S N
Puc. 4. Jlenesme Hepuonueckoii cucremst Ji. U. Menneneena
H& GIOKH 9/leMeHTOR

e ———

TaKyIo GOPMY.Iy MOKHO ¢ ToMomsio TTeprosudeckoii cuete-
et T WL Tl MaBx

(1—3), cocTosIuX TONBKO W3 BJEMEHTOB TIABHBIX HOJ-
TPy, 3T0 HE COCTABAT HUKAKOro Tpysa. Hampuwmep, cepa,
omemenT Ne 16, pacmososeHHBI B 3-M mepuoie, TIABHON
nogrpynme VI rpymuei. CrexoBarenbHO, SApO ee aToMa
umeer sapsan +16, ma
cs 16 21eKTPOHOB: Ha TIEPBOM YPOBHE — 2 3JIeKTPOHA Ha
1s-opburamu, Ha BTOPOM YPOBHE — 8 5IeKTpOHOB (2 — HA
2s-opbutamn u 6 — Ha 2p- opﬁn'mnax) u HA TpeTeeM —
6 B rpymmer (2 Ha

33- M " 4 — Ha 3p- nsx). Orcroaa
BIEKTPOHHAS KOH(DUIYDAIHSA ATOMA CePhl:
1522522p%3s23pt.
Cepa — 270 p- TaK KaK 1 Bee
arome pacroJiaraercs Ha 3p-opburanu.
(st PyII cleyeT y

TOT (DAKT, UTO Y ATOMOB STHX HIEMEHTOB CTPOMTCA HE BHEII-
muii yposens (Ha HEM, KAK IpABILIO, GYAYT HAXONITLCA ABA
BHs (na
HUX, KaK BBl sHaeTe, MOMeT TOMecTUTECH He Gosee
10 2s1eKTPOHOB).

P PO i oBono-
K Ne23 — B 4-M
nepuoze, i pymme V rpymmer IT it

n AZPO €ro aTo-

Ma uMeer sapsn +23, Ha
23 oniexTpOHA: HA IEPBOM YPOBHE — 2 dIEKTPOHA (Ha 15-0p-
GuTaiu), HA BTOPOM YPOEHE — 8 BJIeKTOHOB (2 — Ha 25-0p-

Ourann u 6 — Ha 2p- N5X), HA -
2 KaK y it P} , M 0C-
TansEbie 11 aJeKTPOHOB — Ha TperheM ypoBHe (2 — Ha
35 6 — na 3p-opburanax u — Ha
3d-op6 nax). Orciona KOHQUrypanus aro-
Ma BaHALHA:
15%2522p935?3p03d34s?.

it — pro d- TaK Kak it amexT-
poH B ero atome Ha i 3d-op-
Guranm.




1. Pageutue npecTaaenuii 0 cTpoenm aroma. 2. Mo-
eI CTPOGHNS ATOMA: «IYFMET ¢ HIIOMOM», ILTAHETAD-
HAs MOJeTs, KBAHTOBAR Mouexb. 3. Atom. 4. Duemen-

TapHble
. 6. i ayamusm.
T aroma. 8.

caoi ). 9. Op JumeK-

rpommste oomaxa. 10. Tamsr opowranei: s, p, d.

CIUX ypOBHe W MOTYpOBHEi. 12. DIIEKTPORHEIE KOH-
aTomoB xmnmn-

uryp:
YECKHX DJIEMEHTOR.

9

sese

@ Kaxne snnenns foxasumator commoets crpoenns atoma?
@) | Kaxue mozenn crpoerns aroma si snaere?

@ Vs xypea duouxn semowmare, Kax dusHEecKHe ABTCHHA UH-
TepdepeHIUY ¥ AUDPAKIUE (4TO OTO TaKoe?) KOKAILIBAIOT
ABOMCTBENHYIO NPHPORY HACTAI, MEKPOMUDA.

A& [| ¥ kascux wacTui cocromt atomsoe #po? Uro Taxoe uIOTONE?
BaNKIIHTe CHMBOH HIOTONOR X0pA, KA U aprona. ITove-
MY CBOMCTBA DASMMTHEIX 3OTONOR OXHOTO K TOTO e HIeMEH-
TA MACHTHYHBI, XOTH WX OTHOCHTENbHAS ATOMHAS MACCA Da3-
Jana?

@ Kax yorpoesa onextponman oonouxa aroma? Uro Taxoe sep-
reTueckuil yposess (anexTpommnii C0M) aroma? Yro mpen-
crannsier coboit sxexrponmas opbutans? Kasie opbutamu sas
P—

Ha w10 yKagsibaer HoMep: ) 1IepHojia; 6) rpymust 5 Hepuozu-
weckoi ciicreme JI. . Mengeneena?

@ rax

o
GUTATH Y ATOMOB XIMWTECKIX OIICMERTOR TMIABHBIX 7 MOGOW-
Hbix HOATPyH TaGnums: . V. Mergeneesa? B dem CX0ACTBO i
DASIIUME B CTPOGHIH ATOMOB HIIEMEHTOR TIABHbIX 1 NOGOMHELX
OATPYIN OxHOi rpyIIBI?

puryp aToMoB,
MMeIOmuX MopsKoRsie HoMepa 6, 15, 20, 25 B Hepuommie-
cxoff cucreme JI. M. Menzeneena. K KawuM sIexTDORHBIM Ce-
MefiCTBAM OTHOCAT oTH dIIeMeRTE?

It Ha Temy
o cTpoenum aToMa.

Kak BEr Aymaere, m0YeMy ryMAHHTADHAM HEODXOAUMO UMETS
HPEACTARIIeHHE O COKHOM CTPOSHHUN ATOMA?
1 Naire i cTpoukaM n3

s B. Bpiocosa «Mup onextponas:

Botmo mojcem, mi anexmpons. —
Mupbt, 20e namo mamepuros,
Hexycemea, 36anss, 60iinbl, mpors.

H namamy copoxa cexos.

Euwe, Guimb modcem., xaxovi amoxn —
Beenernas, 20e cmo naanem;

Tan ece, umo 30ecy & oGseme cxcamom.,
Ho marcxce mo, wezo 3decs nem.

§2 Ilepmoguuecknii 3aKoH
¥ CTPOEHHE aToMa

I saxon n IT

cucreMa XuMu-
YECKUX A n. — it OTKpbI-
Tie KoHna XIX B. B 061aCTH XMMUH, OCHOBA COBPEMEHHOM X1~
™uH, u erye. Ono

SABJICHNS, PEATHHO CYIECTBYIOIIHE B IPUPOJE, U TI0TOMY HH-
KOI/ia HE TIOTEPHET CBOEro 3HAUEHH .

O I saxona u IT i crc-
‘TeMbI GBIIO TOATOTOBIEHO BCEM XOJOM MCTODHH DASBUTHS XH-
MEN, ofiHaKo norpebopanace remuanbaocts I, V. Mengenee-
Ba, €ro fap Hay 9TOGHI OTH
HocTH GBLTH u rpady
B BHJle TAGTHITEL

O J. H. Mes;
TlepuoanYecKoro 3aKoHa
I . D 1 Bee Ko Bpe-
MeHn bot 3aKoHa are-

MeHTHI B paz (puc. 5, @), o BO3PACTAHMIO MX ATOMHBIX MAacc
(Bo Bpemena [I. M. MenjeneeBa 9Ty BeNUYHHY HASBIBAJIA
ATOMHBIM BECOM) ¥ OTMETHJI B HEM OTDE3KH — IEePHOBI




H Be B C N 0 Fi Na| Mg| Al Si i S|
Boropox Bop | Vruepox| D Prop| Harpuit Kpenwmuit | ®ocdop| Cepa Xnop
1 7 9 11 12 14 16| 19 23 24 27 28| 31 32| 35,5
H,0| Li0| BeO| BO,| €O,/ N,0; — I Na,Of MgO| ALO,| sSi0,| P,0,f 80, €10,
oun. o | ap. e, frenen. e, e, owe.  nes. oxe. oo, o, | ocm owe. | . oxe. | men, oxe. | ks, oxe. | xues. oxe. | s, oxc.
— | LiOH Be(0H),| H,BO, | H,CO;| HNO, NaOH [Mg(OH), [Al(OH); | H,Si0,| HyPO,| H,S0,| HCIO,
wncons | wnesors | rncnora - - ocmonanme [ ocnomsme | awp. ruxp. | xmcrora | xmcaora| xuenors | wncaors
# (puc. 5,0),5 i
¥MU BEeIleCTB M3MEHAJMCH CXONHBIM oGpa:mm, a MMEeHHO
(5 coBpememmEIX TepMHaX):
1) mera. s
— 2) HeMeTATTYeCK e CBOMCTBA YCHIHBATHCE;
1 3) CTeIeHb OKMCIEHNS HIEMEHTa B BRICIINX OKCHAAX YBe-
H,0 nuumBanack ¢ +1 go +7 (+8);
4) cTemeEb OKMCIEHUA B ruapuaax (-
ot METaJlIos ¢ ) yBemu-
M Jmurpmit
7 P P N ° P (1834—1907)
Jlwrmii | Beprumiii Bop| Vrmepox ‘Asor | Kneropon ‘Drop
11 12 14 16 19 Besukuii pycexuil yuensiii, ogus U3
Lol Bo| BoO| col No, oy i OCHOBOTOJIOXKHUKOB COBPEMEHHOH X1~
e mun. CosjlaTels eCTECTBOHHOM KJIACCH-
3 G Beratpiy Wniping Saeelng q;mcamm XHMEYECKUX JIeMEHTOB —
LiOH | Be(OH);| H,BO;| H,CO,| HNO, - piae
ocnonamme || weturwzp. || wwcsora | wmcnora | wncrona — - i
. CKOTO 32KOHA XUMWYECKHX DIEMEHTOB.
Na Mg] Al si P s al Cosgan  Qymjamentanbueti TPYR —
e s Do e leo i . yueOmms «OCHOBEI XMMUM», B KOTOPOM
%3 o 57 28 31 32 355 BlepBhle BCA HEODTAHMYECKAS XMMHA
4 i nanosena na ocHose Iepmogmueckoro
Na,0| MgOf ALOs| Si0;f P05 80, CL0; saKoHa. ABTOD XHMUUECKOI TEODMH PAC-
oon.one. | ocn.one.| a.ove. | smon.one. | wnca. . | wes. o | . ane. R
NaOH [Mg(OH),| Al(OH);| H,Si0;| HyPO,| H;S0,| HCIO, B cBoux pysax [, . Mergenees MHOrO BHUMAHMS YAEISI Pas-
ocuonanze | ocuonaune] anap ruap. | encnora | nerorn [ oncaora | wwenoma BuTHIO i y;
xoaaficTBa.
® L. cosganma xumue-
CKILX HPOUBOTCTD COXb, CCPROL KHCTOTHY, MHHCPATDHBIX YAOGPO-
k. Of nen yras u npuMene-
m 5. Tax D caerema JI. 1. e # SEOTTEteT
e i iy Jsj‘l’f“f‘?m KU CIOCOD Henpepm}mun TlepepaGOTKM HedTH, A TAKIKE OPHUIH-
"'m"‘“""’"“’” it Ll opang) HAJBHYIO TEOPHIO €€ TTPOUCXOMACHAM.




umBanack ¢ +1 1o +3, a saTem yBeJlﬂ'-lMBBJIﬂCb B JIETYYHX BO-
JOPOAHBIX COEJAUHEHHUAX C —4 10

5) okcuapr oT J ‘xepea
KACTOTHBIMMI;
m or i gepes ruppo-

KCH/IBI CMEHSITHCH BCe 60JTee CHIBHBIMHA KUCIOTAMM,
Ha i

aTHX . M. cre-
Jnan BeiBoj — cdopmyamuposan IleprofinaecKkuii 3aK0H.

Caoiicrea n
HBIX HMH B it

Mmace.

Muem posxnerns IlepuoAMYECKOro 3aKOHA CHHTAETCH
1 mapra 1869 r.

IlepuoguuecKnii 3aKoH
B CBeTe y4YeHUHA O CTPOEHHH aToMa

D BKa Il 3aKOHA, JlAHHAA
JI. V1. MenpiesieeBLIM, OTpamaia COCTOSHUE HAYKW Ha TOT
nepnu;x npeMeHn KOT/Ia O CJIOMKHOM CTDOBHMU aTOMa yde-

HBIE T¢ nuck. MoxHO TEeHIAaNb-
HOCTH XuMuKa, HA OCHO-
BaHUM BeamdaiinTei ﬂayv-mou MHTYUILN IDEBUAEN TPHTH-
Tel, yra,uan

TopamoK I W
3pan Tabaumy Tax, Wro cua OyAy4M JOBOJBHO IPOCTOM, -reM
He MeHee D aTomMoB
u He npuH-

LUITUATLHBIX USMEHEHNH yiKe HA TPOTAKEHNH TOUTH IOy~
TOpA CTONeTHH.

Tlocnepyromue OTKPHITHA B of6iacTé (GUSHKH M XUMAN
TONBKO KOMOMHsM ¥ yryGaamy orkprrrae JI. 1. Merzere-
esa. Kax BBl e 3HACTE, GELIO IOKAZAHO CII0KHOE CTPOCHHE

aroma, mozenm, ero a
TaK#Ke OBLIO ABNICHHE u
3axon Mo3sau. Cyts uoc}le}mero COCTOUT B TOM, 9TO 3apad
adpa amoma 6 Mende-

eesa no ¢ 3apa-
dom adpa amoma npeamﬁym,ezu aﬂeuenmm CrenoBa-
adpa €

6a.
Takum 06pazoM, 3aK0H Mo BCKPELT HCTHHHBIA TDHHITHII,
70 KOTOPOMY TeHMANHHEIH yYeHBIH MHTYHTHBHO DACIIOJNO-
JKET BJIEMEHTEI B PEJIOKEHHO! UM cHcTeMe.

DTH OTKPHITHA TOTPEGOBATH YTOUHMTE TePBYI0, MeHIee-
eBcKyI0, GopmyMpoBKy Ilepmogmueckoro sakona. B corpe-
MEHHOH De/IAKIIiN GTOT 3AKOH BYIHT Ta

= = 1
HBIX HMHK B i

3aBHCHMOCTH OT 3aPAJNOB MX ATOMHBIX ANEP.

Ilepuopuueckas cucremMa
JI. A. Menneneesa B CBeTe y4eHHA
0 CTPOEHHM aToMa

Ilepuopuueckas cucrema [[. V. MenzgeneeBa — a1o rpa-
1 3aKoHa.

@

C;

p x i Tle-
omHAaKO
Hanéonee YHOTPeOUTEBHBI: B CPEJHEH INKOJe KOPOTKOIe-
PHOZHBIH BaDHAHT (MM MBI M NIOJIb3yEMCA B HallleM yueOHu-
Ke), & B BBICIIEH — TAaKIKe I JTHHHOTEPHOAHEL (puc. 6).

TopAKOBEIH HOMED dJeMeHTa, HOMeD IepPHOfa ¥ HOMEep
rpynns B epuoguaeckoit cucreme JI. W. Menneneesa o1-
Pa)aoT Kakyw-1u6o it d
B CTPOCHUT ATOMOB D7IEMEHTOB.

Tax, &L nomep . KaK BEI gHAETE,
YKa3BIBAET HA 3aPAJ ATOMHOTO A/PA, T. €, YHCJI0 TPOTOHOB B
HeM, ¥ Ha YHCJIO DJIeKTPOHOB B BJIEKTPOHHOU 060/J0UKe aTo-
Ma, Tak KaK OH dJeKTpoHelTpaseH. Uucio HeATPOHOB s
HAXORAT TO (opMyJe:
N=A~— Z re N — Uuesio HeHTPOHOB, A — MaccoBoe umc-
J10 aToma, Z — nopnnxonbm HOMED 3JIeMeHTa.

HA 9HCITO
y'ponnen (aJ(e!c’l‘pmlHHX CIIOEB) B ATOME.




Mepuo,
PUoAMYeCKas cuctema xumuuechEMeHTO! A. W. Meupeneesa

BN oo L g
AN

cmerems JI. K.




HoMep 2pynnvi yKagsisaer A GHCIO DIEKTPOHOB HA
BHOIIHEM OHEPTeTHYECKOM YPOBHE ATOMOB JUIA HIEMEHTOB
IVIABHBIX TOATDYIN MM HA MAKCHMAJBHOE UHCIO BATEHT-

HBIX 5. AN obeux PYTIL.
B M DOHBI, Dhie MOTYT
ydacTue B X # cBA3A.
Iinst TTABHEX pymm TaRmMI
ABIAIOTCS YDPOBHS,

¥ AX YHCJIO DaBHO HOMEDY IPynnsl. JInsa aieMeHTOB mofou-
HBIX HOATPYII Ba. He TONBKO
HBL HO TAKIKEe U
YPOBHS, O/IHAKO ¥ B OTOM CJIydae MAKCHMANBHOE WX GHCIO
orxpenensemn KOMepGM TPYIIBL

aroma 06 u
cBOCTB B

i

u Tpyn-

B npedenax 00nozo u mozo xe nepuoda memarnu-
uecrkue i o a Hememannus
YCUNUBAIOMEH, TaK KaK:

a)y B3apARBL anep
qucno Ha
TeTHYECKOM YPOBHE ATOMOB;
B) UMCIIO JHEPreTHYECKUX YDPOBHeHl B aroMax 5JIeMeHTOB
He N3MEHACTCH;
T) pajiuyc aTOMOB YMEHbIIAETCH.
B npedenax 00HOIL W MOU e zpynnbt (e znaenoll

SHEp-

Mmema..
e, a 3 o TaK KaK:
| &) YBETHUNBAIOTCA BAPAMKI ATOMHEIX S/IED SIEMEHTOR;
| 6) uncao Ha D! VPOB-
He He UBMEHAETCH;
B) 9uCI0 P! YDOBHEIi B aTo-
max;
. T) YBEJIMYMBACTCH PAZMYC ATOMOB.
B G (4—6) ot
Gonee MeJUIEHHO, TAK KAK y ATOMOB SIEMEHTOB noﬁoqsux
zo0 18 HE Tpes-

sremEE YDOBEHS, ¥ TONBKO IOTOM HAYMHAET ):zoc'rpamza'rh-
c#A BHEITHHI YPOBEHb ¢ 2 710 8 BJIEeKTPOHOB B COOTBETCTBHM
€ HOMEPOM IDYIIIEL.

i
!

fely:s aToMoB JATh OT-
BeT Ha BONPOC, noqemy 3apAZl ATOMHOTO AAPA dIIEMEHTa B
11 cm:TeMe . | Mo-
= Mo 0

i
naTs eme oay,
Tlepuomueckoro sakoma:

u
HBIX MMH B it

u mpen-
BHEUTHNX JIEKTPOHHBIX CIIOEB MX ATOMOB.

Tlonoaxenue Bomopona
& Tlepnoxgnueckoi cucreme
. . Menpneneesa

Kaxromy arementy B Ilepuonmueckoii cucreme JI. W. Men-

neneesa MeCTo, CTPOro 3APAZOM ATOM-
HOTO spa. i anemenr, B rabnune
MeHierieeBa OTBECHO B Mec-m, npmeM B Pe3KO IPOTHEONIO-
JIOMHEIX IPYTHIAX () eTAILIIOB — 310
Bozopoz. IIp: TaKoro
oTpakeHs! B Tabume 1.
TIOJIOIREHUE BOTOPOITA Ta6ruya 1
B EPHOJIMYECKOM CUCTEME
[ 1. MEHIIEJIEEBA

Dopma

cymecr-

BoBamus “P:":;::;m"“ TIPHBHAKH CXORCTBA
Bozopona o e ¢ ragorenamu

xax
saementa
Aroust Tio sanepmenus sHense-

Hmeer ma BHEIIHEM
u aeK- rom

TPOHHOM CI0e OHE JIEKTPOHHOLO C10A ATO-
SAEKTpOR W OTHOGHTCA | MY BOI0POAA HegoTacT
Tlosromy | oamoro Tlo-

upomume-r BOCCTAHOBH-
TeBHbIe CBOMCTBA

STOMY OH MOZKET HpOSE-
JIATH OKUCTUTEBHELE

cBoiicTEa




Oxonvanue ma6a. 1

Dopma
cymecr-
sonams | TIPHOHAIH CxOXOTRa | iy cxoersa
B e
0I0posia i € raloreHaMu
xaK Sl
anementa
Tipocroe | Tpeanonaraercs cy- TIpm OGEIIHEIX yCTOBHAX
BemecTso | mecrBoBasue b Kocmoce | Bogopos Hy — ras, mo-
METAJLIIeCKOro BOAO- | no6mo dropy m X10py,
MeTAILTHECKO KpUC- MoTexyny, 06pasosan-
TasLTITIeCKOR pemeTkoli | myio aa cuer KosaTenT-
H DICKTPORHON NPOBOAH- | roit XuMITIECKO CRAGH
MOCTBIO Mes/Iy ATOMAME
Cromase | B Gome- | C meamna-
Bemecrsa | mumHCTBe CoPXMEEHMly | Mu BOEOPOA OBpasyer
BO/IOPO/ia CTETIEHD OKHC- | TBEDABIC CONeNonoBHbIE
e+ Bemecrsa
s BEHHO HOHHOTO THIA —
) THIPUIBI, B KOTOPEIX
mveer creneis oxee:
R
3 1T

u Ilepuoguueckoir cucreMsr
M. K. Menneneesa

Tlepuomuaeckuit saxom u Ilepumosudeckas cmcreMa
. 1. Mennieneera ssA0T co6oil TpmyMd poccmitckoit xu-
Mugeckoi Hayku. [loxymaiite camu, Beib BCe YUHELE, KOTO-
DEIE 3aHUMAIICH
XUMIYECKUX 3JIEMEHTOB, HAXONUINCH B PABHBIX YCIOBHAX,
MMeJIN OJHU W Te e HaydHble NPeANOCEIIKH AJd 006001e-
mna. Touemy ke Hu OfEOMY U8 HIX, Kpome [, . Memzere-
©Ba, He Y1aJ10Ch OTKPEITE [leprouyeckuii 3akon?

OuesuzHO, (:
(baKTONIOrHYECKOrO MaTepuaia, pabor IpeAIIeCTBEHHNKOB,
yuacTua B chesne XumMukos B 1. Kapacpys, Ha xotopom mo-
ey mgew aroMuCTHER) 6b110 Masio. HoTpe6oBancs cy6s-

it it daxrop, iy s

yuensix pasasii. J{. . umMenx

CKMe 3HaHUsA, yMes 0606maTs GaKThl ¥ BEIABATATE HA HX OC-
HOBE runoTessl. OUeBHJHO, CIPABE/IMBEI CIIOBA pytcitoro
xumuka JI. A. Gyraesa, v o JI. U
«leHRMAaNBHBIA XMMHUK, NePBOKJIACCHBIH (PH3HUK, IIOAOTBOD-
HEIA HCCIefi0BaTeNs B 00MACTH THADOAMHAMHAKY, METeOpO-

normm, B D orzenax x Tex-
'HOJIOTHH (B3PHIBYATHIE BEI[eCTBa, He(Th, yIeHUE O TOILIKBE)
H APYTHX © Xumued u # pumenmn-
HaX, i SHATOK XI it 4

BOOOIIE, PYccKoii, -

HBI MBICTATENb B 06JIaCTH yYeHHs O HADOAHOM X03AHCTBe,
TOCYAAPCTBEHHEIA YM, KOTOPOMY, K COMAICHMIO, HE CYXHe-
HO 6ELTO cTATH
BHZE] M NOHMMAN 3afadu u OyaymmuocTs Poccum mygme
TpeAcTaBATENeH Hae# OPUIMANBHON BIACTH. ..

O yMen 6bITh GUIOCODOM B XUMUM, B GUSHKE U APYTHX
oTpacasx KOTOPBIX eMy T0CE Ka-
caThCd, U B bu.

u o

TlosToMy ocTaeTcs TOJNBKO HejoyMeBaTh, modemy Hobe-
JneBeKMii KoMmTeT, KoTophii B 1886 r. B Crokrossme 3
ABYX KaHamzaTyp — ¢pannysa A. Myaccama u pyccKoro
. H. — oTgan mp dpasnyscKoOMy
XUMHKY. OYeBHHO, HEMAJIOBAXKHYIO POJIb B HTOM DeIleHHH
HoGeleBCKOT0 KOMHTETA CHITDAT TOT (haKT, 9TO KAHAUAATY-
py A. Myaccana seiBunyna ©pannyscKas akajeMusa HayK,
a Jl. U. Menpneneesa — Axanemus mayk lepmamuu. Creinao

aro JI. A. byayanm UITEHOM

TMOUTH BCEX eEpOHeﬂcKnx axajeMuii HAYK, TAK ¥ He ObLI M3-

6Gpan wienom P XoTs nes
B Hee He Das.

(o} u moge-

Aenue KOTOpOe B

1882 r. mpucymuo JI. . Memneneesy menams [lopu (mpej-
IIECTBeHHUK ¥ aHATOT Me}.m]m HoSenenc}corovJ[aypeaTa) «3a
BECOBY,
a IATHIO TOIaMMU TT033Ke, B 1887 T., 9TO e 06IIeCTBO BPy M-
JIO TAKYIO JKe MeAasb cBoeMy cooredecTBeHHUKY Jx. Heio-
JeHACYy «3a OTKPHITHE IEePUOAMYECKOro B3aKOHA XMMHYe-
CKHX 9IEMEHTOB? .




Kax IpHGHARIE SaCIYT PYCCKORO XAMHKA TIEpes MUPOBOi

1955 . IpyIIA AMEPHKAHCKMX XUMMKOE BO IJaBe
¢ I'. Cuboprom nonyumna mossiil, 101 snemenT, KoTopomy
4B YeCThb Be. W Y XUMAKA enu-
npucBomIa « i
IlepuogudgecKuil 8aKOH M Hepnonnqecnaa cucreMa
JI. Y. MenjjeeeBa mosBomma:
1)

MeXKAY u 06B-
EJMHATE WX 1O CBOfcTBAM;
2 TH B it
TeNBHOCTH;
3] y T
cBolicTB uux i u 06D b IPUAMHY
aTOrO;
4) uCTIpaBATH M YTOYHMTH 3HAYEHWS OTHOCHTEIbHBIX
mMace
5) e n cremenn (BamemT:
HOCTBH) HEKOTOPHIX 3JIEMEHTOB;
6) eme ame-
MEHTOB, OIMCATH UX CBOKCTBA, YKASATH IYTH MX OTKPBITHA.
T I saxoma u Ik eCKOU
CHCTeMEI SIBUIOCH OTKpBITHE TpeX npesicKasanuErx JI. U, Mes-
— ramnuas, ur Bro

TO3BOIAJIO OXHOMY H3 M3BECTHRIX (pmocodoB HA3BATE OT-
kpoitie JI. . Menneneesniv Ilepuopnudeckoro sakoHa Ha-
VYHEIM IIOABHIOM, IOKOGHBIM NOABUTY ACTPOHOMA JIeBepbe,
npeAcKasaBIIero opOGHTY enle HewsBecTHOH muameTs! Hem-
ryn. Iouemy TaK SMONMOHATEHO XADAKTEPHAYETCs OTKPHI-
THe pycckoro xumuxa? STO CBABAHO C OTKPHITHEM NEPBO-

o M3 1. A. Mex, Ta-
nnst, KOTOpHM 6bL1 OTKpPEIT dpannysom ne ByaGoxpamom.
oL ABBIKOM, TIPO-

GHTAT CTATHIO 06 OTKPEITHE TALIHS, & BATEM HATHCAN
THCHEMO, KOTOPOE &ADPECOBA IEPBOOTKPHIBATEIIO ITOTO Bile-
MeHTa, ¥ YKasal He TOJbKO Ha omubky ByaGozapana (Tor om-
DeJIEIIET HEBEPHO IIOTHOCTS AJUIHS), HO ¥ HAGBAJ IPUSHHY
9TOM OImMOKH ramnus 6bu1 OuMIIeH).

Bupastit q“zmocorp xumun B. M. Keapoe mucam: «MosxHO
TPE/ICTABATH EPBOHAYATBHOE H3YMIICHHE, & BOSMOYHO, fIa-
Ke 7106010 CTP! X! (UTHKA, eC-

s 661 0H moayums moxobusni coeer. Kax?! On B Ilapuske

[EPHCUT B PYKaX HOBOE, OTKPBITOE MM BEIIECTBO, HUKOMY

ZIOTOJIE HEMBBECTHOE, BUJJUT U OCHA3ACT €0, UBMEPHET U OI-

pejielisieT ero CBOMCTBA HA AHATUTHYECKHX BeCax, CJIOBOM,
B Mupe

JIeI0 C ITHUM BeIIeCTBOM KaK C PeanbHBIM TenoMm. W sapyr

KTO-TO, HAXOAAIMICA B Poccuu Ha paccmsnnn THICAYH

Ku or ero TIa3a B
HOBOTO B TOM, XOPOIIO
| OHO , H, HEe CBOH COBe-

T, KAK OTO CAENATh) .

II. 1. Menzgenees oxasaincs npas. ByaGojpan BHAJ ero
coBeTy M cOOOIIMJ HaydyHOMy Mupy: «f Aymalo, 4To HeT
HYMRIABI Ha ACKJ i Teope-
THIECKAX L IIOTHOC-
TH HOBOTO SJIEMEHTa» .

Isepcxuit yuensit @. mebcoﬂ o'ncpusmma B 1879 r.
CKaHMiA, . Kak axabop,
TUPUCTAT eMy B TIOZAPOK HEMHOTO HOBOTO MeTaiia, a He-
menkuit yaensrit K. A,
aenit JT. . Mes, i M), BOC-

mmean: TeM ca-

bIM y)Ke He I'MIOoTe3a, OHA cTana (PaKTOM, M XMMHYECKOe

WCCIeZlOBAHUE C/e/a0 HOBbIN, HEMCHUCIMMO BasKHBIN Iar
B IAPCTEO NOBHAHMUA .

B e caosa . M. u3 ero
cTaThi «3aMETKM IO TIOBOJY OTKDHITHA TAJIHA>, B KOTOPOH
OH JaeT coBeTH y: «Dta cTaThs KaK
MOI0 HAYYHYIO TAK M MOIO 8 Ilepu-
OfMYeCKOM 3aKoHe. Bee onpasaanock. 9To Moe UM .

1. 0 L H.

3aKoHa M it 2. 3a-
xon Moamn. 3. Hepuo):umecm 3aK0H B cBeTe yde-
HHS O aroma. 4. Il cucrema

JI. H. Menjieseena B CBeTe yueHWs 0 CTPOCHWM ATOMA.

5. 3aKOHOMEPHOCTH HGMEHeHs CBOHCTS ATOMOB B Tie-

pHOTAX W TPyNNax (LIABHBIX moxrpymmax). 6. Momosse-

Hue Bomopona B Ilepuonmueckoii cucreme /1. H. Men-

neneesa. 7. 3mauenne Ilepmommaeckoro sakona u Ile-
i Pt




Kakme ocuoBO# Tlepn-

ORMYECKOro 3aKoHa?

Kax 651 orxpir Ilepromeckuii aaxon?

Kax Tlep saxoma mo
Mepe pasBuTIs HAYKH?
B uen i caucn: ) HoMepa

6) HOMepa nepnoza; B) Komepa rpymIHI?
Kax i ccsione caapemnil o crpoain #oni Honkio P
cBoficr nepu-

&8 98 @

e i

4 cnosa JI. K.
B :xa.xmzy ﬁynyn:(ee He rposuT paapymeuneu, @ TONBKO passuTHE
Tle-
saKoHa ¥ it cucremui?

]

Hosenmy sonopox sammmaer 5 Hlepuoauteckoii ccTeme Anofcr-
BenmHoe mooAemHe?

Kakux 3 B raGmame
JI. . Mernieneena cassant ¢ Pocemedt u pycexumu?

nagpanuit
Xumideckux onementor B tabune JI. A. Mengieneesa mocty-
KUTH: CBOYiCTEA IPOCTEIX BEIECTS, OODAJOBAHAIX DICMEHTA-
MH, PEDOR TPENIECKIX MU(OB, HAIBANIS HEGECHBIX Te, reorpa-
(uueckue maseamms, WMeRa BemmKEX yuemsix. Ilpmsemire
MPHMEPH HAGRAHMI TAXIX DICMEHTOR.

o e

Hexneesa.

® @

1. . Men-

§ 3 MHoHHas XUMAYECKas CBA3H

B Tlepnonmaeckoir cucreme JI. V. Menpeneesa ocobus-
KOM CTOSIT GIaropojiHsie raghl. DTO YHUKANLHEE XUMHAYE-
CKHE 9JIEMEHTEI, TAK KAK Jaxe B opMe IPOCTOro BeIecTsa
onm B BHJIE ATOMOB, He
ApyT ¢ apyroM. HekoTopsle XMMUKH JI0 CHX [IOD 3aTDY/AHA-
0TCS OTBETHTS HA BOIPOC, KAK PACCMATPUBATH UX YACTAI
B TIPOCTOM BEIECTBE: TO AW KaK CBOGOJHbIE aTOMBI, TO JH
K&K OJAHOATOMHEIE MOJIEKYJbl. AHAIOIHYHO HET OJHOZHAY-
HOTO MHEHWU#A 7 O TOM, KAKOH TAI KPHCTAINIECKOM Perer-

KH A BeIIeCTs, aTH-
ME Tlo i — 9TO BeIecT-
Bac Kpucra. pememamn ano

cocrasy?.. Bennb cuis
BHSI, Y/IEPKUBAIOIINE YACTHIEI B xpnc-ran.uax, nedcTByIOT
MeJy aToMamMu.

Tlouemy ke aTomsl rasoB TaK
Tounsl? Ha ocHoBanmu amammaa mx monomeHus B Ilepmo-
ZMUECKON CHCTeME BEI CaMu MOJKeTe HASBATH IPHIMHY 9TO-
ro. Bee memno B TOM, {TO aTOMHI 61arOpOJHBIX TA30B UMEIOT

& cnoit, HA KOTO-
DOM y ATOMA TeJIis HAXOAATCSH JBA SJEKTPOHA, & Y ATOMOB
OCTANBHBIX BIEMEHTOB — 110 BOCEMb.

Arows seex apyrux
UMEHHO TAKYIO
M JIOCTHTAIOT ITOrO Jmﬁo B peayibraTe npucueaunzmm
SJIEKTPOHOB OT APYIUX aTOMOB (KaK BHI, OUEBHJHO, 3HAETE,
TAKOW TPOIECC B XMMHM HA3LIBAIOT 80CCMAHOBAEHUECM),
160 B pesyibTaTe 0mAa4u CBOUX HIEKTPOHOB ¢ BHEITHEr0
VPOBHA JPYyruM aToMaM (Ipolecc OKUCAeHUS). ATOMBEI,

aymme B OT-
FOHEI, UIH Aromsr, cBon

B MOHBI, WA

Mesxzy n cn-

JIBL BIEKTD u yHep-

JKUBAIOT UX ADYT OKOJO ADYTa, OCYMIECTBJIAA TEM CaMBIM
UOHHYIO XUMUYLECKYIO CEA3b.

Honnas xuMuIecKas CBA3b — OTO CBA3L, 00pasy-
TOWAACH MEX/Ty KATHOHAMY W AHUOHAMMU 3 CUET
ux

Tax kax aTOMBI Me-
TAILIOB, & AHMOHE! — TOJIBKO ATOMEI HEMETAILIOB, TO JOTIIHO
CGeIATH BBIBOJ, UTO STOT TUII CBASH XaDAKTEDEH 1A COSMAHe-
HUM, 00PA3OBAHHAIX THIIMYHBIME MeTa/IaMK (INEeA0UHBIME 1

u (ranore-
HAMM, ). K. BEIIEeCTB C
HOHHOM CBASBI0 ¥ OKCHJBL X

W I{e/I0THOBEME HEIX METAIUIOR (pHC. 7).




Cxemy o6pasoBaHHsi HOH-

A &% HOW CBSSM MEXKIAY ATOMAMHA

T8 T HATDUA ¥ XJIOPa MOYKHO TPef-
CTaBHTE TAK:

«+ :Cl: — Nat

Na, Cl Na

Jisa pasHomMeHHO sapa-
JKEHHEIX WOHA, CBASAHHBIX
CHJIAME BJIEKTPOCTATHIECKO-
TO IPHUTHMKEHUA, B3aNMO/eii-
CTBYIOT C JADYIMMH IPOTH-

0=

Puic. 7. Cxema oGpasosanns
MOHHOM CBA3M MEIKAY
1 KUCAOPOKOM

nonamu. B peayasrare o6pa-
BYIOTCA KPHCTAILTIIECKHE CO-
e[MHeHNS, KOTOPLIE XapaKTe-

IPABHIEHEIM Tex wactyx (8 pac-
Bhume — mioHoB), U3 onm

cocroaT, B CTpOTO TouKAX

Tipn X TOueK

am
C# NPOCTPAHCTBEHHEIH KAPKAC, KOTOPBIN HASBIBAIOT KpUC-
manauveckou peutemxoi. TOUKH, B KOTOPhIX pasMelrie-
HBI HACTUIBI KDUCTAIIA, HASKIBAIOT Y3AMIL DEULEMKL.
BemecTsa ¢ MOHHBIM THIIOM CBASH HMEIOT LOHHbLE
npucmannuuecuue pememnu (puc. 8). Taxue coeguue-
6ot

BemeCTBB C BRICOKHMM TeMuepaTypaMn mmm[emm. IIpn
ODBIYHBIX YCIOBUAX KPHCTAJIIBI TAKHX BEINECTB DIEKTpHYe-
CKOTO TOKA He a u

CTBa HOHHBIX H—

MOHHBIE KPUCTAIUIMYECKAE Perer-
n, xpynka. Eemwsr nomsirarscs Aed)OPMHPOBATE TAKYIO
KPUCTA/IHEECKYIO PEIIeTKY, OfMH U3 CI0eB ee Gyjer ABU-
TATHCH OTHOCHTEIBHO APYTOTO /IO TeX TOD, TOKA OAMHAKOBO

MOHBI He 34 JpYT TPOTHB ApyTa. OTH
HOHEI CpPa3y HAYHYT OTTATKHBATECH, U PEIIeTKA PASPYIINT-
cs1. OTCIOAA B XPYIIKOCTH HOHHBIX COSIHHEHMIL.

Honnsie cuemmenna — BTO He TONBKO OUHADHBIE COeUHE-
HAA meraLoB (puc. 9, a).
9ro TaKxe coe;(m}enna, 0BpAsOBAHHEIE TPeMA U GoIee dIe-
menTamu (puc. 9, 6—2). Bl Ges Tpynia cMokeTe mepeduc-
JIMTH MX. 9TO BCe COJIM, A TAKKe I'MAPOKCHABI MIEJOYHBIX 1
IE/I0YHO3eMETbHBIX METAILIOB.

B 3aK/I0OYEHME NpHBeJeM KJacCH(PHUKANUIo MOHOB IO
PABHBIM NPUBHAKAM:

1) no cocmasy pasmwaior npocmute (Na*, CI-, Ca®) u
cnoxcnvie (OH-, SOF, NH]) nonsr;

2)no smaxy 3apada PasIUYAOT NOLONCUMELbHBLE
uonby, umm xamuonst (M"*, NH;, H'), u ompuyamens-
note wonst, uma anwons. (OH, AHUOHE! KHCTOTHEIX 0C-
TaTKOB).

mpe To e camoe
MOHO CKasaTh M 00 MOHHOW XxuMuveckoi ceasu. Coepune-
HUI C HOHHBIM THIIOM XMMHYECKOl CBA3M BechMa OrDaHU-
HeHHOE KOJMYECTBO, HO Iaske B HUX YMCTO MOHHOMN CBASH He

K, He
HOHEI HATDUS 1 XJI0DA C +Tu-1
Vcrummsiit sapsz oTax HoHOB coctasaser +0,8 u ~0,8. Cie-
KOTOpHIE

J0TCA KAK MOHHEIE, B cremenn KO-
BaJIEHTHEIA XapaKTep CBA3A. r

8)

c. 9.
u - xamexnm ccmb (x.uopm\ HaTPUA); 0 — KaABUUT
5); 6 — MeAHEIA KyIopoe; 2 — HATpHA




n # meTHHON yTBeDK-
ZeHVe O TOM, YTO MOHHAS CBASH — OTO PE3YJBTAT BIAUMO-

i ¢ HemeTaia-
Ma. comm 3a cueT MOH-

HOW CBAZM MeXAy
KHCIOTHOTO ocraTKa (mampumep, NH,CI, NH,NOa), nMeo-
IMe MOHHYIO CBA3H, COCTOAT UCKIIOYMTENHHO U3 HEMETAal-
JIOB. AHAJIOTUYHO COCTOAT U3 MOHOB COJIM OPTAHNYECKHX OC-
Homamui — amumos, nampumep [CH,NH,]'CI, xors B ux
cOCTaBe HeT METAIIOB.

1. rassr, HX aT0-
mMoB. 2.
3. Karwonsr u anwonst. 4. Honnas xumﬂscnax CBA3D.
5. Cxembl 00DAZ0BAHYA BeNECTB ¢ MOHHOH XMMHUE-
cxoit caassio. 6. Kpueranmesecie pemersc. 7. Hon-
m 3 Bemecrn
M X CBO-
crna. 9. Knaccnduranua MOHOB: 10 cocTaBy (IIpocTsie
H CHIOIHEIE), IO BHAKY 3D5IA (KATHOHBI U AHMOHBI).

@) Tlouemy Gnaropommire rash pampime oTHOCHIM K HYyJeBoii
~ rpynme Hepmomreckoi cucremt? Houemy ceffuac ux oraocaT
x VIII rpymme? Kakue MeTasuii RASHBAIOT GIArOpOMHBIMM?
Touemy?

@ Ha TeMy o D
Hbie?.

p &

@ Kaxyo xmumecxymo cnaon naskalor momnoi? Kaxos Mexa-
M ee oBpagsopamms? MO3HO I TOBOPHTE O ¢IHCTOM» MOH-
Hoi crian? Mouemy?

@ Yro Taxoe karuoun? Ha Kakue IPYIIh: /st KATHORE?
@ o maxoe anwons? Ha raxue rpymms femr ammoms?

Totetey NDHRATO [6NTS HORA! A THADATHPOBANELIE i HETI-
1 HarTe o010
Kt Ra croficTRax Bumm? Kaxylo poxs Crpami pycexie Xmi-
xu n B pagsuTHN
c BB GHAKOMI-

JWCE B KYDCE OCHOBHOM MKOME?

Yro Taxoe KpECTANMTIecKas pemerxa? Yro Taxoe mOHHAL
KpuTanImecias pemersa?

Kaxumn ¢ Bette-

CTBA ¢ HOHHBIMH KDHCTAJLINYECKHMI DemmeTKami?

Cpexn semects, dopuyast koropsix: KCl, AlCL,, BaO, Fe,0;,

Fe,(80,)5, H,S0,, C;H,0Na, C,H,0Na, Si0,, NH,, onpeseimre
© HOHHBIMM K

® @99

I 0 poun HoHHBIX i B Hewc-
BOii IPHPOJie | B JKHUIMK TETOBCKa.

§ 4 KoBasenTHas XMMUUecKas
CBA3b

BeriecTs ¢ MOHHOMK XMMUYECKO# CBA3BI0 HeMHOro0. I'opaano
Bompmre BemecTB C KOBAJEHTHON XUMHUYECKOH CBA3BIO, 4TO
JIETKO Bezip Mup op) BeIIecTs, KOTO-
PDbIX HACUMTEIBaeTCH Oonee 27 MJH COEJUHEHMIl, MOCTDOCH
IPEUMYIIECTBEHHO 3a CYeT KOBANEHTHOH cBsisu. OfHako n B
MHDE HEOPraHWIeCKUX (MUHEDATHHEIX) BEIIECTS 9T XiMII-
"ecKas CBASh BCTPEYATCH AOBOJBHO Yacto. B koume KoHmon
ZHae HOHHYIO CBASH MOYKHO CIMTATE KPAIHIIM CIIyuaeM KoBa-
JIeHTHOR caasu. C. KO-

CBA3B B MUPE XMMUYECKUX BEIIECTB.

CUHOHUMOM NOHATUA «KOBAJIEHTHAA CBA3hY ABJIAETCS TO-
HATHE «ATOMHAH CBASD) .

A xaxk obpasyeTcs ara XuMHUYecKas cBA3b? B cayuae won-
HO XMMHYECKOH CBA3YM ATOMBI OJJHOTO JJEMEHTa OTHAI0T
cBon snempoau, aTOMBI APYrMX — HPHHMMAIOT WX, IDH

n

TBHEIE OHBI,
3a cuer cun 06pasyioT WoH-
HOE XMIMPYECKOEe COefMHEHNe. A KaK HelTpaTbHBIE ATOMBI
B OJIHOM Kakos obpa-

30BaBMA KOBA it cpazu? P pUM ero Ha

MoueKyJTsI Bozioposia H.
Arombr 6BITH HA ATOMBI
rasa reusd, n it onep-
YpoBeHs D ABa

Ecaz aToM BOZOPO/JA BCTPETHTCA C ATOMOM MeTasLIa (Hanpu-
Mep, WA ), TO ATOM MeTaI-




. aromy BI C oHep-
... HOHHAR X
CB#A8B, 06PasyIOTCA THAPHAB], HAIPEMEP:
e
Na° + HO — Na'‘H".

(Karxos 2. it y
amux coed: ii? Karcumu ¢ MU ceoil
Mu oHu obradawom?)

JIpyroe [eno, eciu BETPEYAIOTCS ABA OJMHAKOBEIX aTOMa
Boziopozia. B aTom ciyuae npobieMy 3aBepIIeHUs BHEIIHErO
BJIEKTPOHHOTO CIIOA TH ATOMBI GyyT PEIATH HA NAPHTET-
HBIX HAYAIAX — IPOCTO-) xan—poc-m oﬁvsegnnm CBOM BIEKT-
POHBI, CAENAIOT MX OGHIEMI, T. €. COBRALYT OIIYIO BIeK-
TpoHHy0 napy. Ilpu srom snewrpomme obnaxa mian opbu-
Tanu (OYeBHAHO, BBl He 3a0BLIM, UTO y BOJOPOAA BTO

18- ) ¥ B TIPOCTP: ‘BEe MeKAY AApa-

ME JIBYX 8TOMOB

TenbHAL 1. — i sapsj,
i e 5

aToOMOB:

H- + H — (HE)H) s H—H.

CBnuxenue sxep 6YACT HpORCXORATS JO Tex. Hop, HoKa
CHITEL He GyxyT y
HBI CHIAMMA K 0o0IIei aexTpt
Taxum obpasom ofpasyercsi KOBATEHTHasl CBA3b BO BCEX
MoseKyIax BemecTs B

Iy
Monexynax ranorenos F,, Cl,; Tpoiinas B Monexymax aszora

N, u @p.):
:—> unu Cl—Cl,
$-+.§I:—»@umN N.

Jlagum onpejenenne MNOHATHIO «KOBAJEHTHAS XUMHM-
UEeCKAH CBASS .

Kopanenrnas xumudeckas CBi3b — DTO CBA3k,
Memay 3a cuer
‘HUST OGIIMX HICKTPORHBIX TAD.

Asna, KOBAJICHTHO
U MeHIY pas-

x cBsizn
HEIX 5IEMeHTOB, uanpmmep:

H+-C *»H.ﬂﬂH‘Cl

H@@ weoon

HeTpy/HO 3aMeTUTH, 4TO TAK JKe, KaK 1 B c:xyqae o6paso-
BaHUA KOBAJECHTHON CBASH MEIKAY ATOMaM# o;moro IeMeH-
8, CBASH MEKTY pasm

3a cyer oﬁnmx
nap. Ho see He tax npocro. [Tapurera Mexy aTOMaMu B 5TOM
caydae He Oyzier, TAK KAK HAYMHACT IPOABIATHCH 0COOAR Xa-
amex-

TpooTpHIATENLHOCTEIO (J0).

croco6-
HOCTH ATOMOB

¥ cebe obmme alleKTpOHHHe TapEI.

Bakneiimue HeMeTasIb! 0 yeHIeHHIO uX 90 MOXKHO pac-
TIOJIOMHUTE B CIeAYIOMIA DA

H—»C-—>8—Br—N-—Cl-—-0—F.

F e ——

Tax KaK pasHbIe SIeMeHTH 00IafaoT paaﬂon D0, To obmas
napa

HA arome
TaKoro it it aa-
pap (ero (8)). C Ha aToMe MeHee
TAKOH Ke Jac-
TUYHEIH, HO yiKe sapaz (ero
@+H)- 0 JHEEE if CBASH BOSHUK-
HeT ABa mojioca — it i. Io-
2TOMY TAKYIo €BA3L Ko-

BAJIEHTHYIO CBSI3h MKy ATOMAMI OJHOIO XMMUYECKOrO dJie-
MEHTa HASEIBAIOT HENOAAPHOLU, TaK KAK B DTOM CJydae
3apAIOB-TOJIOCOB IO IMHUY CBABY He BOSHUKAET.




Ans
#a u merana ceasu H—Cl u C—H aBiasiores KoBaneRTHEIMI
TOJNAPHBIMA: .

H&

s
H5*CP HE—Co*H8+
(oo tee

Tak Kak KOBAJCHTHAS XUMHYECKAS CBS3h B JIMHEHHOMN

ToNsIpHA, Gyner u cama
Monexyna. B meit nBa
HBIX TOJIOCA, TOSTOMY TAKHe MOJEKYJIBI HASHIBAIOT JUNO-
agmu. A sor MeraHa,

Kapoi us ceaseit C—H, B menoM menonspaa. Do cBsza-
HOC TeM, UTO MOJNEKYJa MeTaHA HMeeT TeTPasApHUEcKoe
" BCEX cBA3eit

erca.
Orciona cieyer BaxHbIA BHIBOA: NOAAPHOCTLL MONLEKY-
abL om no. ceazeli u om
“ecK0z0 CMpPoeniLa.
aK, BOZIBI, YraoBoe  crp
TPEACTABIAIOT COBOR AUIOTA.

s
AR
H H nm &

Mousekymnbr xe y 0 rasa, it
e ABOHHOI CBA-
3u C=30, HenosipHEL
0=C=0.
B X BBIIIE KoBa-

JIEHTHOH CBASH KAaXK/IBIA M3 ATOMOE NPEAOCTABHI B OBILYIO
ANIEKTPOHHYIO Hapy IO ONHOMY dieKTpoHy. Takoil Mmexa-
HHE3M 00pas0BaHUA KOBAJCHTHOH CBASH HASKIBAIOT O6MEH-
uoLm. OpHaxo CYIIECTBYET u JApyroi MEXAHUIM: OfIMH U3
aToMoB napoii (ee HasbI-
BaOT i) u ee B ob1ee c
APYIUM ATOMOM, y KOTODOTO mMeeTcs cBoGopHa# (mycrad,
BakaHTHAA) opburans. IlepBuiii atom mHasbiBabor dono-
POMm, a BTOpOi — axyenmopom. Taxoil Mexanuam 06paso-
BAHWA KOBANCHTHOH CBASH HASHIBAIOT OOHOPHO-AKUYEN-
mopnbLm.

KoBa-
JIEHTHOM CBABK PACCMOTPHMM HA IpHMepe 06paA30BAHNA KaTH-
OHA AMMOHH.

H T
H:N: + OH" — |H:N'H
H
aMMHAK KaTHOH xaraon
BOMOpOmA  AMMOHUS
nm
H,N: + OH* —> NHj.
JOHOD  aKmemTop
K KOBA. CBABH MOJKH
1) mo = u noHOD-
HO-aKIeNTOPHEIH;
2) IO TONSPHOCTH CBA3W — KOBAJIEHTHBHIE HEIOJIAPHEBIE
M KOBANIEHTHBIE [OJIADHEIE CBSIH;
) no — i u i

KOBaJIEHTHEIE CBABHK.

Tak Kak peayJIbTaToM 00PasOBAHMSA KOBAJEHTHBIX CBA3eH

ABJIAETCH BOSHUKHOBEHUE Monexyn, a Takas CBASH Ipeoba-

JZiaer B X MHDE, TO BerrecTs

MMEIOT MOJEKYIAPHOe c'rpoexme. Bro moutn Bce opraEgye-

cxue BCe rassl,
#i 1 MBOTHME P

OZLHBKO ¥ Taskl, U

opr ( naBie-
HUW, HM3KOH TeMIIEDATYDE) MOJKHO NEDEBECTH B TBEDAOE
KPUCTAILIIIECKOE COCTORHME.

Jins BelecTB ¢ KOBAJIEHTHON CBASHIO XapAKTEPHEL 1BA THITA
KPVCTAILTINECKUX DEIIeTOK — MOLEKYAAPHbLE T GMOM-
nute.

B yaiax MOJEKYIAPHBIX KPUCTAIINIECKHX PEIIETOK pac-
HOJAraloTCH MOJEKYHsl, 00Pa3OBaHHEBIE 3a CYeT IPOYHEIX
KOBaJICHTHBIX cBAseit. Memxay MoneKynaMy IeHCTBYIOT cra-

6bIe CHITBL pHOTO us (MX HA3LIBATOT

o ), & moToMy © MoMeKyIADP-
HBIMH KPHCTAIL D , JerKo-
nJIaBKue, JeTyune. pemmer-

KU MMEIOT Tashl U JKMAKOCTH B TBEDIOM COCTOAHMM, KDHC-
TaIIMYeCKUi uoz, cepa, Oexslii doedop, YIIeKHCTbIH Tas
(puc. 10), GONBIIMHCTEO OPrAHMYECKIX COSANHEHHH.

Tappen, 11 ks




Pue, 10. Vrneuunuh Ta3 — 370 BEINECTBO C MONEKYAAPHOH KPUCTAN-
meckoif permeTKoil

Puc. 11. Armas — BemecTso ¢ aToMHOM

Ba cYeT KOBAJEHTHBIX CBA3EH MOTYT OHITH oﬁpaaommm
He TOJIBKO , HO M cTpo-

eHHd, T. €. i KpHCTA. it pemer-
KOif, B ysmax lm'ropon PDACHIONIATAIOTCH OT/ENbHBIE ATOMBL.
TIpuMepoM BEWECTB C TAKMM THIOM
KPUCTA/LIMYECKHX PEIIETOK MOTYT CIIy-

Anmas 10

B S JKUTB BCE AJUIOTPOIHBIE MOAH(DUKAIHA
i & YIVIEpOia, ¥ B TIEPBYIO Ouepefs aaMas
Ksapn 7 1 S

O HeoGrbraiinas TBEpAOCTD AIMA3a 110
A 5 IIKAJNE TBENOCTH BEIIECTB (oma Ha-
ik 3BIBAETCA IMKaIO# TBEpRocTH Mooca)
e OIEHEHA CAMBIM BEICOKMM BHAYEHW-
Tamo 2 em — 10 (puc. 12). Brarogaps BbICO-
oy 1 KO¥ TBED/IOCTH AJIMAa8 UCIIONB3YIOT A5

maroroBnerus Gypos, crepn, muaudo-
BANBHEIX WHCTDYMEHTOB, CTEKJIOpe-
30B, XOT# B COSHAHMU GONBINMHCTBA

Puc. 12. HIxana
‘TBepaocT Mooca

Puc. 13. Amvass ykpamaor xopois:  ~SERETIRT iCRATODTE:
xopona — xopona nnepaR

Tofei — 9TO KaMeHb 0BeJTHPOB, HCIONb3YIOMINX OTILINGO-
BaHHEIE AMMaskl — GpuITManTs (puc, 13).
JHpyras a. Has — rpa-
buar — 0 TOM, YTO
c KpHCTA. it it obaa-
JaloT BBICOKOH TBepmocThio. I'paduT MArKmid, TaK Kak
HMMeeT CIOMCTYIO CTPYKTYPY (puc. 14). B kpucranaudeckoit
pemerke rpapuTa aTOMBI y-mepona, Jeamue B OFHOK
TpouHO mecTay
k. CBASK MEIKAY CHOAMI nenpoqnm ¥ IOTOMY TpadUT M-
rok. Hoj kax u anmas, on Tyromuasok. Ma rpadura narora-
BIMBAIOT DNEKTPOABI, TBED/bIE CMASKH, CTEDHH A Ka-
i i B AJEPHBIX

Pitc. 14, TpaduT — BeIIeCTBO ¢ ATOMHOM KPUCTATIIHECKOH pener-
Kol TpauTa

ax




Puc. 15 PasHOBUIHOCTH OKCH/A ATIOMUHIS:
aKaK; 0 — pyOum; 6 — RODYHI; 2 — candup

Puc. 16. Kzapu — BemecTso ¢ aTOMHOM KPHCT: 9eCKOi

ATOMELIe KDHCTAILIMIECKHE DEIIETKI HMEIOT HE TOIBKO
IpoCTEIe, HO M CIOKHEIE BEIIECTBA, HANDUMED, BCE PABHO-
BUJHOCTH oxcpma amomx«mna (puc. 15): Ham}lax, KopyHz,
pyouH, candup.
ﬂpupo}:{e coeJMHEHEe ¢ ATOMHOR Kpuc-rammqecmn permer-

ot — 10 oxcux kpemuusa (IV). Iourn wucTHIM OKCHAOM
KDEMHYH{ (IV) sBnsiercst Mmunepan Ksapn (puc. 16).

1. KopamenTras xvireckas casias. 2. Cxemsr o6pas

BakiN KOBAIEKTHON XiDuriecrio cnasw, 3. Daexirpo-

4. T KoBa-

neHTHEIE umsn.lﬁ Tmioms, 6. Ho:m'plmc'rb moaesyaL.
. O

JIOHOP)

it cBssm, 18. Mo-

n
9. TIpuMeps! BeECTE C MOJCKYIAPHBIMI T AaTOM-
IMH KPHCTA. " ux i

senssen

Kaxyio

MUIecKon cBasu?
Yro Taxoe 2
H KOBACHTHA HONOADHAS CBAIH?

Mosker Jii CBGh B MOJIGKY/Ie BemecTsa GHITs m).vmpm)i‘{. amo-
exyna — ii? Or wero aasmenT onexy-
S e T b e i e
cicoft X,

Kaxosst casan? Uro
Taxoe monop? axnemrop? LIpUBe/uTe TpHMEDEL.

o pUMEpL H Heop) Be-
1miecTs ¢ oMHADHOH, AROHHON 1 TPOREOH XAMITECKUMI CBsTos-
M.

Tlouemy cnsan » Mipe
BemecTs?

Hro Takoe MOIEKY.SIDHAS KpHCTALIMIECKas pemerka? Yem
oma ormruaercst or mommuof? IlpuBeuTe NpWMEDH! BemieCTR
© MONEKYNAPHON KPUCTAILIHISCKON PeIeTKOM.

o TaKoe aTOMHAS KpUCTANIHUCCKas Pemterka? Tem oma OT-
JMURCTCS OT HOHHOK X MOJEKYJIAPHOH KPUCTALTHICCKOR Pe-
merox? TIpUBEAMTE UDMMEPE! BEMECTR ¢ MOMOKYMAPHOK
KPHCTAIIECKOM DOIIeTKOM.

na Temy <M CceMH BeTHKMX
Kt Amasroro Gorna Pocemrs . Tipi moxroTosice ero me-
HONBaYliTe MATEPHANEL IO HCTOPHM I MUDOBOH XYAO/KCCTBOH-
HOl KyaBTYDE.

Orxya moma «Tspiena o1, manka 2
Cpasnure KODOFHBT i wvmepnn 1
Pocouiioxoli ANICpI 0 UCTODHI COSIAIs, ABTODCTBY, Co-
crapy aminx are-

DHATHT SRINIKIONEARH 1 CIPABOHMIOR.
Kaxne HAKH TOCYARPCTREHNOIO OT/WAHA B LADCKOM, COBET-

cxoit 1 ii Poccuu c
6puLHanToR?

B e HSMEDACTOH Micca ADATONCHHX Kawiel? Tioveny ory
Mepy Tax ? Ina ornera JoHOHM-
TebHOl NUTepATYDOil.







