Ompuwigok 1.

B Poccuiickoil Tpaguuuy MCHONB3YeTCA HaTypajbHBIM psig uucen Nr = 1, 2, 3, ..., ©. B

3anagHbIX ¥ BO MHOTHX APYIMX CTPAaHAX MCIOJIB3YIOT HATYpPaJIbHbINA PsiJl, HAUMHAIOLIHUKCS C

0: nw=0,1,2,3, ..., 0. OTU psAabI CBA3aHbI COOTHOIICHUEM
nw =0, Nr (39)
Ksampar moboro N u3nr=1,2, 3, ..., 0 paBeH CyMMe HEUETHBIX YUCEI:
n?=3(2n-1) (40)

C yuérom (40) kazgpar uétHslx uncen (2n)2npun=1,2,3, 4uznr=1,2,3, ..., oo:
(2n)? = 2(2n%) = 2[2x(2n-1)] =
= 2[2(1), 2(1+3), 2(1+3+5), 2(1+3+5+7)] = 2[2(1), 2(4), 2(9), 2(16)] =
=2(2, 8, 18, 32) (41)
[Tomyunnuch CABOEHHOCTH — YKCiIoBbie [{nanbl U3 nmap uuciaoBbix Monan 2, 8, 18, 32.

Jlns kBajgpatoB 4éTHBIX umcen (2n)? mo ¢dopmyne (39), ¢ yuérom (41) u mpaBuaa «oT
M y4 p

MEPEMCHBI MCECT CJIaraCMbIX CyMMd HC U3MCHACTCA» NMCCM I10CIICIOBATCIIBHOCTD!:
(2n)?2 = 02, 2[2(1), 2(3+1), 2(5+3+1), 2(7+5+3+1)] (42)

Jtob6oe uymcino (0 — uyucmo B Nw), yMHOKeHHOe Ha 0, paBHO HyMm0. OTO TPABWIO B
npumeHenuu k 02 qaét: 0% = 0x0 = 0 = 2x(2x0) = 2(0) = 2[(0)]. Toraa (0) MOXXHO BBECTH B

cKOOKH [] popmyiiel (42) HYIEBBIM WICHOM:
(2n)? = 2[(0), 2(1), 2(3+1), 2(5+3+1), 2(7+5+3+1)] (43)
ITonHoe komuuecTBo caaraembix Kp Beipaskaetcsa Gpopmynoii: Kp = Z(2n)2.
B cootBerctBum ¢ (43) Kp cknagsiBaercs uz 0-4 caBoenHocrend — Jluan:
Kp = 2[(0) + 2(1) + 2(3+1) + 2(5+3+1) + 2(7+5+3+1) ] (44)

UucnoBoe pacmnpenenenue (44) rpadudeckn Boruiomaercss B 22-psAlHYI0 TaOauIly
MOCJICTIOBATEIFHO U HETIPEPHIBHO MTPOHYMEPOBAHHBIX CBEPXY BHH3 U cieBa HampaBo  0-120

AYCCK:
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Puc. 35. 22-x psannas tabnuma 0-120 HomepoB B psgax Monaxa 5-tu uan-YpoBHei .

HyneBbie psapl cOCTOSAT U3 OJHOU sTYeHKM Kaxkawi. Psiawl 1, 2, 4, 6,9, 12, 16, 20 coctosT u3
JBYX siueek, psanbl 3, 5, 8, 11, 15, 19 — u3 mectu siueek, psast 7, 10, 14, 18 — u3 gecartu siueex,
psanel 13, 17 — u3 deTbipHaAATH siYeeK. B memoM ¢opma TaGIHIEl ¢ MPOHYMEPOBAHHBIMH
sueiikaMM HAMOMUHAET BETBUCTYIO LiKy. S4eliku ¢ HyIAMM BBHITJIAAAT BEpXyIHICUHOM
BEeTBBIO Enku. JIByXbsiueeuHble ps/bl BBIMISAAAT CTBOJIOM Enmkm. OcTanbHbIE psaabl Sdeek
HAIIOMUHAIOT OOKOBbIE BeTBH Lk, OueBHIHO, CTBOI OTIMYAETCS OT BeTBeil. Bepxymeunas
BETBb OTJIMYAETCS OT OOKOBBIX BeTBeid. 11 GokoBbie BeTBH YpoBHEeH N = 2; 3; 4 oTauyarorcs
apyr ot apyra. Takum o6pasom, Enka cocTaBieHa u3 BepXylIedHOI BETBH, CTBOJNA U TPEX
Pa3HOBUAHOCTEN OOKOBBIX BETBEW. DTU pa3iIUuMs OTpa3uM TOHAMHU CEepoM MIKaibl (gray

scale) na puc. 36.
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Puc. 36. Sueiiku Enku B pa3iM4yHbIX TOHAX CEPOM IIKAJIBI.

Ompuisox 2

MaTteMaTnyeckasi CHCTEMATH3AIUS U TUNIU3ALUA S-YpBHeBO CHCTEMBI

€CTeCTBEHHBIX ?JJ1eMeHTOB Bceennoi

[Ton Herotonuem (puc.l) JI. . MenneneeB nompazymeBan 4acTuilbl 3Qupa ¥ MHOTHE TOIBI
MOCBSITHJI TIOMUCKaM MX Xumu3Ma. [IpencrtaBienue o yactuiax s¢upa ObUIO TOMYISIPHO B
Hayke BO BpeMeHa Hprorona. Hambonee ycmemHoi B Te BpeMeHa ObUla MEXaHHUYECKas
rpaButaiuoHHas teopusa Jlecaxa. Ho mnporuBopeumss teopum Jlecaxka ¢ KMHETHYECKOU
TEOpHe Ta30B W DJEKTPOMArHUTHOM Teopuen cBeta cHsuim €€ B XIX Beke c mbeaecrana
ocHOB Hayku u ¢uimocopun. Daktmuecku J[. M. MeHmeneeB BoO3pokaan W pa3BUBAI
rpaBUTallUOHHYI0 Teopuio HeroToHa-Jlecaxka B raBUTAlIMOHHO-XMMHUYECKON Teopuu 3¢upa,

4TO BBIPA3HJIOCHh U B HA3BAHHWH IICPBOI'0 HYJICBOI'O 3JICMCHTA.



[lepuoanueckuit 3akoH GOpMYIUPOBAJICS HM3HAYAIBHO B 3aBUCUMOCTH OT aTOMHOW MAaCCHI
XUMHAYECKHX BJIEMEHTOB, 3aTEM, C OTKPBITHEM CTPOCHHUSA aroMa, OT 3apsja siJiep aTOMOB
XUMHUYECKHX DJIEMEHTOB, HAKOHEI, OT KOJWYECTBA IPOTOHOB B sApax XUMHUYECKHX
aneMeHTOB. [IoCKOnbKy 3apsi BCEX MPOTOHOB 3JIEMEHTAPHBIN, €IMHUYHBINA, TO 3aKOHOMEPHO
MEPEIUIA K 3aBUCUMOCTH OT KOJIMYECTBA MPOTOHOB B SAPAX XUMUYECKUX DJIEMEHTOB, T.€. OT

MMOpsAAKOBOIO HOMEpPAa XUMHUUYCCKOI'O 3JICMCHTA.

O6o03HauMM TepBBIA HYJIEBOW »ieMeHT Kak Om, a BTOpod HyJeBoM sieMeHT Kak O,

O3Ha4Yaromuec 3JICMCHTHI C Hy.TIéM MacCChI U Hy.]'ICM QJICKTPUICCKOI'O 3apiaa COOTBCTCTBCHHO.

Bogopon (Ilpotmii) — camblii pacnpocTpaHEHHBIH XUMHUYECKUN 3jeMeHT Bo BceneHHOi.

O‘IGBI/IIIHO, AOBOJOPOAHBIC DJICMCHTBI JOJIKHBI OBITH OOJICE paCHpOCTpaHéHHBIMI/I.

TpéxmepHOe MPOCTPaHCTBO TMPEACTABISACTCS MEPBBIM HYJIEBbIM d5ieMeHToM (Om) BeenenHoi.
Jlaxxe B aromMax XMMHUYECKHX DJEMEHTOB MPOCTPAHCTBO 3aHuUMaeT Ooiee 99, 9... % wux
00bEMoB. Daktuuecku 99.9..., ... % Bcero o0bEMa BceeneHHOM 3aHMMaeT CBOOOJHOE OT

dATOMOB, MOJICKYJI 1 3JICMCHTAPHBIX YaCTHI] TpéXMepHOC MMPOCTPAHCTBO.

Hetitpon pacnpoctpanén Bo Bcenennoit 6omnee uem Bomopon (Ilporuii). B camom pene,
HEUTPOHBI BXOAST B COCTaB fAJIep BCEX XUMHUYECKHUX DJIEMEHTOB U HMX H30TOMNOB (KpoMme
[IpoTus), kak mpaBWIIO, B KOJMYECTBaX OOJIBIIMX, YeM YuCiIa NpoTOHOB. Kpome Toro, Bo
Bcenennoil cymecTBylOT HEHTPOHHBIE 3BE3NBI. DTU OOCTOSITENIHCTBA TMO3BOJISIIOT MPUHATH

HeitTpon BTOpBIM T0BOJIOPOIHBEIM €CTECTBEHHBIM 3ieMeHTOM Beenennoii (0¢).

Auetiku Enxkm 1 u MoHyMeHTa ¢ HOMEpaMH 1-118 ngomoaHUM CHUMBOJIaAMHU
COOTBETCTBYIOIIUX XHUMHUYECKHX 3JIEMEHTOB. Kak H3BECTHO, BCE XMMHUYECKHUE HJIEMEHTHI
oTHeceHbl K 4-m Osokam: S, p, d, f. Sueliku 3Tux OJIOKOB OOBIYHO OTI[BEYHBAIOT

COOTBCTCTBCHHO KpAaCHBIM, OPAH>XCBbBIM, CHHHUM H 3€JIEHBIM OBCTaMM.
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Puc. 41. Enka 1 151 Puc. 42. MonyMeHT

C CMMBOJIAMH XMMHYECKHX 3JIEMEHTOB B 1iBetax S, p, d, f.

Pazmenst 1. w 2. 3aBepmIMINCh BBIABICHHEM IISITH THUIIOB SYEEK,  KOTOpPHIE OBLIN
3a(UKCUPOBAHBI PA3TMYHBIMU TOHAMHU cepoil mkanbl. PaccMoTpum coBmectHO UYucioByio
Enky (puc.36), uncnosoii Monyment (puc.38 cmpapa), Enxy ¢ Om, Oe, XuMuuecKuMu

anemerTamu (puc. 41) u MouymeHT ¢ On, Oe, XuMHYECKUMU dTIeMEeHTaMH (pHC. 42).
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Puc.43. CoBmecTHOE npecTaBieHue: |- YucioBoun Enxu, 2-Enku ectecTBEeHHBIX

QJICMCHTOB, 3-4HCJIOBOTO MOHYMGHTa Hu 4-MOHYMGHTa CCTCCTBCHHBIX JJICMCHTOB.

B EHO‘IHOM pacnopencieHuu XHMHYECKHX 3JICMCHTOB IICpBas Ilapa S-3JIEMCHTOB IICPBOI0
YPOBHA TIPOABIACT CBOK THUIIO3aJAOIIYIO POJIb TEM, YTO BCC HHUIKCICKAIINUC IIapbl
XHUMHYCCKHUX BJICMEHTOB JTOr0 THUIA SBJISIIOTCI «KPACHBIMH» S-DJICMCHTAMH CTBOJIA. B
MOHYM@HTG C XUMHWYCCKUMH IJJICMCHTAaMH I3TOT HCpBBIﬁ THUII TIPOABIIACTCA «KPACHBIMH)

sueiikaMu B 4eThipéXx KBanparax (YpoBHSX).

IlepBast opaHkeBasi BETBb BTOPOIro ypOBHSI EJIKM ¢ XUMHUYECKMMH 3JIEMEHTAMU 3aJaET THUII
OCTaJbHBIX P-37eMeHTOB. B MoHyMEHTe Bce suYelKd C P-dieMeHTaMu (BTOpPOM THM)

okanMJISIFOT KBajapar u3 1epBoro Tuma S-3J€MEHTOB .

I[lepBas cHHSAS BETBb TPETHETO YPOBHS LJKM ¢ XMMMYECKMMH 3JI€MEHTaMH 3a1aéT TpeTuii
Tun BeTBel d-3memeHToB. B MonymeHnTe Bece d-351eMeHTHI (TPEeTHUI THIT) OKAaHMIISIOT CJIOH -

AJIEMEHTOB (BTOPOrO THUIIA).

IlepBass 3en€Hasi BETBb YETBEPTOrO YpOBHS ENKM ¢ XMMHYECKMMH 3JIEMEHTaAMHU 3aJaET

4eTBEPTHIA THI OCTAIBHBIX f-aiemenToB. B MoHnymeHTe Bee f-anemMeHThI pacronararorcst B
4eTBEPTOM CJI0€, OKAMMIISIONIEM CIIOM TPEThero TUIa U3  d-3JIeMEHTOB.

Cpasuenne ¢uryp 1 ¢ 2 u 3 ¢ 4 Ha puc. 43 MoKa3pIBa€T COOTBETCTBUE TUIH3AIUU STYCEK
3JIEMEHTOB TOHAMH CepoM ImKajapl W mnBeramu S, p, d, f osokoB.  IlockombKy

Cuctematuzanusi 1 Tunuzanus siyeek ¢ Homepamu 0-120 na ¢durypax 1 u 3 Ha puc. 43



TOHAMHU CEPOM MIKAJIbl ObUIH MPOBEJAEHBI UCKIIOYUTEIBHO MAaTEMAaTUYECKH, TO U QUTYPBI 2 U
4 Ha puc. 43 npeACTaBISAIOT MaTeMaTUYeCKyt0 CHCTEMATU3AMIO U TUITU3ALUI0 XUMHYECKUX
AJIEMEHTOB. MareMmaTuyeckass THUIU3ANUS XUMHUUYECKUX SJEMEHTOB YETBHIPbMSI THUIIAMU

COBIIAJa€T ¢ KBAHTOBO-MeXaHu4yeckor S, P, d, T Tunmsaiueii.

S5-YpoBueBasi J[Imagnass TabGimuna orpanumdyenHoid CucTreMbl ecTeCTBEHHBIX

3JIEMECHTOB

N3 122 sgueex jys ecTEeCTBEHHBIX 3JieMeHTOB BcenenHoit Ha puc. 35 118 3aHATHI
XUMUYECKUMHU DJIEMEHTaMU C COOCTBEHHBIMM HOMEpPAaMH, Ha3BaHUSIMU W CUMBoOJamMu. B
sueiiku 119 u 120 no noruke dhopmynsl (44) OKHBI OBITH BIIUCAHBI €111€ HE OOHAPYKEHHBIC
U HE CHUHTE3UPOBAHHBIE S-2JIEMEHTHI. bByAyT 1M OSTH DSJIEMEHTHl XUMHUYECCKUMH WIH
€CTECTBCHHBIMHU 3a0TAaHECOHHBIMH, y3HAEM JIMIIb TOCJIE WX OOHApYXKEHUsS WIM CHUHTE3a U

THIATCIIBHBIX 9KCIICPUMCHTAJIbHBIX HCCJ’IG}IOB&HHﬁ.

.. MenaeneeB cuutan, uyto ero Ilepumoamueckas Cucrema 3aBepmutcs Ha 118-om
XUMHUYECKOM 3jieMeHTe. Ho BCE ke ecTh BEpOSITHOCTh TOTO, YTO 3JIEMEHTHI ¢ HoMepamu 119
u 120 OynyT XMMHUYECKUMU dJIEMEHTaMH S-Tuma. Tem He MeHee, 3T SJIEMEHTHI IT0Ka CIIeayeT
OTHOCHUTHh K €CTECTBEHHBIM 3a0raHecOHHBIM. [lo mpumepy momaBistomero OOJBITUHCTBA
SYECK OCTaBIIUEeCs HyJeBble sUeKd ¢ Om u Oc JIOTMYHO TaKXe 3aHATh AJIEMEHTAMH C

OHpeI[eJ'IéHHBIMI/I Ha3BaHUSAMHU U CUMBOJIaAMH.

ITockonbky Om TpéxMepHoe mpocTpaHcTBO BceeneHHo, To HazoBéM Om-anmemeHT «Crieices
(OT aHTIUHCKOTO clloBa SPACe — KOCMHUYECKOE MPOCTPAHCTBO) M CUMBOJUYECKA 0003HAYUM

Sp. Heiitpon, B kauecTBE BTOPOTO HYJIEBOT0 deMeHTa CHUCTEMBI €CTECTBEHHBIX JIEMEHTOB
Bcenennoi, moruuHo Ha3eiBaTh «HeTpouuit». O003HaUMM 3TOT 31eMeHT cuMBosioM Nt.
C Ha3BaHUSIMU U CUMBOJIAMU BCEX €CTECTBEHHBIX 3JIEMEHTOB BceeneHHol (BMecTe ¢

XUMUYECKUMHU JJIEMEHTaMH) MOXHO TIOCTPOUTHh S-YpoBHeByw Jlmagnyro Tabmuiy

OFpaHquHHOﬁ CucTeMBbl €CTECTBEHHBIX DJIEMEHTOB.



Kak Obuto moka3aHo B pasfene 3,  IOCJIEIOBAaTENbHOCTh «BOJH  NPSIMOYTOJBHBIX
MMITYJIbCOB)» M3 IIOJIOBUH KBaApaToB 2X2, 4x4, 6x6, 8X8 HE UMEET MOCTOSTHHOIO NEPUOAA.

[Toatomy Tabnuna He MoxeT ObITh [lepuoanueckoii, Ho J{nagHO-Y POBHEBOIA.

Adeiiku Ha puc. 41 mocienoBaTENbHBI, HO C OOJBIIMM KOJUYECTBOM «IIYCTOT» MEXKIY
MOHaJIaMH U JHaJaMU. YIUIOTHEHHEM (UTYpBI, T.€. COKPAILIEHUEM KOJIHMYECTBA «IIYCTOT»
MEXIy MOHajgaMH U [[namamu, panee, pacIIMPEHHEM KBaJIpPaTUKOB 10 IMPSMOYTOJbHUKOB
JUISE BOBMOXHOCTH pPa3MELIEHUs] B HUX JIOMOJIHUTENbHON MH(OpManuu (aTOMHBIE MAaccChl,
JIEKTPOHHYIO CTPYKTYpY, YHUCJIa HYKJIOHOB, ...), HAKOHEL, pa3MEUICHHUEM B paMKH C
HoMepamu YpoBHeH u ['pynn, MokHO monyuuTh S-YpoBHeByto [uannyto Tabmuny ¢ 1-4

YPOBHSIMI/I XUMHYCCKHUX JJICMCHTOB:
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Puc. 44. 5-YposueBas lnagnas Tabnuua orpannuyeHHON CHUCTEMBbl €CTECTBEHHBIX

3JIEMEHTOB BceeHHO.

Hapepxy TaOauubl moMemieHbl 0JHa siueiiKa ¢ HyJIeBOUW IPYIIONA U TPH MOJOCHl C HOMEpaMu

TpyII B sYeiikax S-, p-, d-, f-pacuBeTok, B TOYHOCTH COOTBETCTBYIONIUC IIBETaM SUYCCK B



psanax 3Tux 3yeMeHToB. ['pynn xumuueckux snemeHToB XXXII, HO cronbuoB Bcero 14.

Cnenyet 3ameTuTh, uto y [lepuoanueckoit Tadnuupsl IUPAC Tonsko XVIII rpynmn-cton61os.

Homepa rpynnm B IBETHBIX sfYeikax TPEX MOJOC B TOYHOCTU YKa3bIBAIOT Ha XUMUUYECKUE
AJIIEMEHTBI-aHAJIOTU 10 BceM cTojonam Tabnuiupsl. CrneBa cOOKy yka3zaHbl HOMeEpa Y pOBHEH
(Amam) xumuueckux sJeMeHTOB. WX Tombko 4 1iIsi XUMHUYECKUX JJIeMEHTOB. Kakmbrii
YpOBEHBb COCTOUT U3 IBYX KOJMYECTBEHHO M KOH(UTYPAIIIOHHO OJMHAKOBBIX MOJIOBUH. OHU
B Ilepuoamueckort Tabmune IUPAC wu koportkomepuoaHoit Tabnune MenneneeBa

npencrasisarores llepuonamu.

Bce aneMenThl pacnionaratorcst B o1HoM Tabnuile 6e3 BHYTpEHHUX MYCThIX SYEEK, TOT1a Kak
B Tabmune IUPAC 36 BHYTpEeHHHUX MYyCThIX fA4Y€€K HaBEpPXy OCHOBHOM TaOMuUIbI, a
JAHTAHOUJIbI U AKTUHOUJIbI BHIHECEHBI B OTJEIbHbIE TAONMIIBI. DTO - HApYLIECHUS MPUHIMUIIA
HENPEPHIBHOCTU-IIEIOCTHOCTHY B TOCIEI0BATEIIbHOCTH XUMHUYECKUX  DJIEMEHTOB,
3asoxkeHHoro  JI.MI. MeHneneeBblM B KadyecTBE IJaBHOro mnpuHuuna CucremaTu3auuu

XUMHUYCCKHNX 3JICMCHTOB.

S5-YpoBHeBas J{uagHo-okrtaBHas Tadiauna orpannyeHHo CucremMbl

€CTECTBCHHbBIX 3JICMCHTOB

Hecmortps Ha To, uTto IUPAC ¢ 1989 1. pexomennyet nnunnonepuoanyw XVIII rpymnmosyro
Tabnuiy XUMHUYECKUX AJIEMEHTOB, TOJABISONIEe OOJIBIIMHCTBO OOpPa30BaHHBIX JIOACH U
CIICUAIMCTOB  «COXPAHSIOT BEPHOCTHY KOPOTKOIIEPUOIHOM OKTaBHOM Talbmuie
XUMHYeCKuX demMeHToB. OHa Ha caMoM jerne ynooHee /st 00pa30BaTeNbHOTO, HAYYHOTO U
MPAKTUYECKOTO TOIb30BaHUsS. B yueOHOW W HaydHOU JMTEepaType NaBHO YTBEPIAWINCH U
ykopenunrch Tepmunsl: coequaenns A'BY!,  A"BY, ... npoiinsie cucremsr A — BY,
A"~ BY, ..., koTOpBIC BOZHMKIM B IEPUOJ LIMPOKOIrO IIOIE30BAHUSA KOPOTKOIIEPHUOMHOM

oktaBHOI Ta0Omuieii Menaeseena.

[lepectanoBKkaMu sU€EK XUMHUYECKHX DJIEMEHTOB Ha puc. 44 0e3 HapylieHUus uX
HENPEPBIBHOM  MOCIEIOBATENBHOCTH B psAJax MOXHO  IOIAYy4YdTh  4-YPOBHEBYIO

JnanHo-oKkTaBHYIO TaOMuIly XUMHUYECKUX 3JIeMEHTOB (puc. 45).

HOJ’Iy‘-IaIOTCSI AOBOJIBHO MHOI'O ITYCTBIX A4YCCK. Ho Bce oHM BHEIIHKE 110 OTHOIIIECHHIO K pagamM

C sSYehKaMM XHMHYECKHUX DJJIEMEHTOB H HE HapymarT [OpuHOUIIaA HCIIPCPBIBHOCTHU-



eTOoCTHOCTHOCTH. B kopoTkomepuoaHoit ke Tabmune MenneneeBa u B XVIl-tn

rpynmnoBoii [lepuonndeckoii Tabmune IUPAC nycThie sueiiku BHyTpEHHUE U OHH HapyIIaloT
MPUHIUI HENPEPHIBHOCTH B 3JIEMEHTHBIX MOCIEI0BATEIbHOCTSIX.

HaBepxy TaOnuipl momMenieHa siyeiika HYJEBOW TpYINIbl W OKTaBHAas S-psaHas cxema
MOCJIEIOBATEIbHOCTA SYEEK C HOMEpPaMH  TPYyNN XUMHUYECKHUX BJIEMEHTOB B suehKax
pacIiBEeTOK S-, p-, d-, f-0okoB. DT HOMEpa OTHOCSTCS TOJBKO K COOTBETCTBYIOIIUM
[[BETaM SYeeK XMMHUYECKUX 3JIEMEHTOB, Hampumep, K kpacHsiM rpynnam | u Il oTHOCSTCS
TOJIbKO XUMUYECKHE JIEMEHTHI B KPACHBIX SiU€HKaX CBEPXY BHU3, a K 3eNEHBIM rpynmnam XIX
- XXXIl uMeroT OTHOIIEHHE MO BEPTUKAISIM TOJBKO COOTBETCTBYIOIIHME JIAHTAHOUABI U
akTUHOUABL. Menb ¢ OnaropoAHbIMM MeTalmaMu M Tpynna lluHKa okazanuch B OJIHUX
ctonbmax ¢ rpynnamu | u I, yto emé Gonbire cOmmkaer 3ty Tabauiy ¢ KOPOTKONEPUOAHON

VIll-rpynnoBoit Tabnuieit Menneneena.

= K w 0 %W o«

Sp

Nt

Ts Og
119 120 117 118

Puc. 45. 5-YposueBas /[nagno-oxkraBHas Tabnuia orpanndeHHol CUCTEMBI

CCTCCTBCHHBIX 3JICMCHTOB



