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HAYAJIA CAMOPA3BUTUA NMPUPOODI
N NEPUMOANYECKAA CUCTEMA XUMUYECKUX IJIIEMEHTOB
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AnHoTanms. PaboTa mocssieHa npodiaemMe caMOpa3BUTHS €CTECTBEHHBIX cucTeM [Ipupoasr u
aHanu3y e€ cBsa3u c Ilepuoguueckod cucreMoil xumuueckux siemeHtoB .M. Menneneesa.
I/ICTOKI/I TEMBbI CBSI3aHbBI C HpI/lHLII/IHaMI/l MeTa(l)l/I?)l/lKI/I, SIBJICHUCM 30JI0TOI'O CCUCHMHAI, l'lapH])lMl/I
nporpeccusaMu, psigamu Jlroka u @ubonauun. CaMoopraHU3ans CTPYKTYPHI U TApHBIE TIEPUO Y-
HOCTH CaMOPa3BUTHS OPTaHU3YIOT CAMOTIPOU3BOJILHO coBepiieHCTBO cucteM [Ipupoasl. [Tokaszano,
4TO TO/I0OHBIE CBOMCTBA NexkaT B ocHoBe I[lepmommdeckoii cucremsl J[.M. MenneneeBa. UneHs
MApHBIX PSIOB CaMOPAa3BUTHS OTOOPAXKAIOT (HU3UYECKA KOJIMYSCTBO AJIEKTPOHOB, IPOTOHOB
Y HEUTPOHOB aTOMOB DJIEMEHTOB M KOHCTAHTHI X OTHOIIeHHWH. KomdecTBeHHOE corflacue CBOHCTB
XUMHYECKHX DJIEMCHTOB C IPHUHIIUIIOM NEPHOTUYHOCTH CaMOPA3BUTHS E€CTECTBEHHBIX CHCTEM
MOATBEPKIAET TUIIOTE3y O €IMHCTBE JIOrMuecKux Hauan [Ipupoasl U COZHAHUS JTIOAEH.

Knroueevie cnoea: verapusuka, MEPUOTUIHOCTH, TAPMOHHUS, CaMOpa3BUTHE, CTPYKTYDEI,

30JI0TBIC KOHCTAHTHI, pS[I[I)I .HIOKa nu (DI/IGOHa‘I‘II/I, CaMOOpFaHI/ISaHI/IH, XUMHUYCCKUEC DJICMCHTHI.
BBenenne

JlaHHast cTaThsl yTOUHSET NEPUOANYECKIE Hayala Iepexo/ia OT NEPBUYHOI ca-
MOOPIraHU3alMNA TAPMOHHHU K camopa3BuTuio cucreM IIpuponsl. B xauectse mpu-
Mmepa B3sTa llepnonnueckas cuctema xumudeckux aieMeHToB .M. Menneneesa
[4], 150-neTHuit 100usIei KOTOPOIi B MPOLLIOM roy oTMmeuancs Poccuiickoii aka-
nemueit Hayk. OTmerum Taxoke, yto pemieaneM FOHECKO B [Tapuke 3TOT roa 6611
00bsBiieH rogoM [lepuoanueckoii TaOaUIBI [WWW.ras.ru&news].

Pabota siBsieTcst mpoIOJKEHUEM CTaThu aBTopa «MeTadu3nka caMoopraHu-
3amuu rapmMoHun» [1]. OHa crieayer oO0BeAMHSIONMEH CYIIHOCTH MeTa(u3uKH,
ABJstOIIEHCs B (yHIaMeHTanbHbIX padoTax FO0.C. Bnagumuposa ocHoBoi Gpopmu-
poBanus pusnueckoit Teopuu [2]. CyTh sSIBIEHUS cCaMOOpraHU3alu EMKO Ompese-
mun B.J1. 3axapoB B kaure «@usmka kax gpunocodus npupoas»: «Camoopranusa-
Us O3HAyaeT, YTO CHUCTEMa HE MPOCTO COXPaHSET CBOE CAMOCTOATEIbHOE
CYILIECTBOBaHHE, HO CaMOCTOSITEJIbHO SBOJIIOIMOHUPYET C MOCIEA0BATEIbHBIM
YCIIO)KHEHHEM CBOUX JUHAMMYECKHUX CTPYKTYp. CaMoe NpHHIUIINAIBHOE 31ECh TO,
YTO MOJOOHBIE CHUCTEMBI 00pa3yroT MOPSJIOK (CTPYKTYpYy) CaMOIIPOU3BOJIEHO»
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[3. C. 216]. OcoGeHHOCTAMU HCCIEAOBAHUS SBISIOTCS: MeTapu3nka, 000OCHOBaH-
Has 1O.C. BraguMupoBeIM Kak METOJ COBpeMEHHOW (u3uku [2], ompenesieHue
rapMOHUHU Kak 3akoHoMepHOCTH [Ipupossl, BeiiBuHyTOE M.A. MapyTtaeBbiMm [6],
pPEKOMEHALMSA PEHIeHHs] CJIOKHBIX 3a7ad OT HCTOKOB AaHIJHUICKOro (u3uka
C. Xoxkunra [11] u xubepnetuka Y. Pocc Dmbu o 3akoHEe HEOOXOIMMOTO
pasHoobpasus [16].

Meradusuka

Metadusuka oToOpakaeT U3MEHEHUS METOJ0JIOTHMH COBPEMEHHOU TEOpeTH-
YeCcKOW (PU3MKH U AOMYyCKAeT U3yUeHHUe MPeAeIbHOro Cllydas — UCCIeIOBaHUE ca-
MOOPTraHHU3alUHU Ipo1eccoB (rapMoHun) IIpupoabl, orpaHUYMBIINCE HHPOPMALIU-
OHHOM cTOpOHOM conepxanus [1]. B MeTadusnueckyro Mozenb caMOOpraHu3aluu
MIOJIOKEHBI TPH CYITHOCTHBIX MPUHIHNTIA (PUIOCOPHH U SIBJICHHE 30JI0TOTO CEUCHUS
(3.C.). IlepBsIif MPUHIIUIT OTPAYKAET UCXOTHOE CBOMCTBO CPEbl — B3aUMOJICHCTBHE
aJbTEPHATHUB; BTOPO — CAMOOPTaHU3AIIMIO IO THAIEKTUKE ['erens u TpeTui — BO3-
HUKHOBEHHE HHBAPUAHTHBIX CTPYKTYp CBS3H C TMEPUOJUYECKUMH (PEKyppEHT-
HBbIMH) cBoiicTBaMu [Ipuponbsl. OHE 0TOOpaXKaIOT COAEPIKATENbHYIO HH()OPMAIIHIO
CaMOPAa3BUTHS €CTECTBEHHBIX CUCTEM. B 11e710M 3TO oTpakaeT Kak Obl CHCTEMHBIH
meton Ilpuponsl, €€ «31paBblii CMbICI» caMOpa3BUTHUS. BelnBuraercst runoresa
(umest) o momoOouM MHMOPMAITMOHHBIX OCHOB camoopranu3anuu [Ipuposs! ioruke
CO3HaHMA JIoneH, uyTto mo ['ereimo oOecreunBaeT 00beIMHEHHE OOBEKTUBHOIO U
cyobextuBHoro [7. C. 98]. MarepuaibHble (hakTOpbl IPSMO HE YUUTBIBAIOTCS. DTO
CHMMAeT OrpaHMYCHHE MEXIUCUUIUTMHAPHOTO MPOrHo3a B psae obnacreil, KOTo-
pOE€ CBSI3aHO C JETEPMUHUPOBAHHBIM Xa0COM MEXAHUKHU, U3BECTHBIM KaK CTPAHHBII
attpaktop [15]. On 6b11 oTKpHIT [lyaHkape rnpu aHaau3e CBONCTB «HETUHEHHOCTI
B 3aJla4€ JBUKEHUS TPEX Tel.

Hayxka ucxonut u3 npobiem 1 He OrpaHuYUBAETCs TOJIBKO MPUBSI3KOH K mepe-
MEHHBIM (hakTaM OmbITa. VICTUHHOCTh HAYYHON TEOPHUH MOJTBEPIKIACTCS U3BECT-
HbIM kpuTepueM K. Ilonmepa, KOTOpbI OH Ha3Baj «KpUTepueM QaibCupuuupye-
moctu» [17]. Kpurepuit momyckaer, Bo H30ekaHHE TaBTOJOTHH, YTO TEOPHS
JIOJDKHA BKITIOYATh HE TOJBKO (PEHOMEHBI, IOATBEPKIAEMBbIE OTBITOM, HO M HO-
ymenbl Kanra, He noaTsepxkaaemMble e1o. [1oaTomy Hayka ToykHa ObITH CBA3aHA C
apreHussMU [Ipupoabl, KOTOpBIE «3aKOJBLOBAHbI», U €€ MPUHIIMIIAMA UHBapUAHT-
HOCTHU. Y CTaHOBJIEHO, YTO CAaMOOpPTaHU3aIUsl TAPMOHUH UMEET CUCTEMY OTCUETa U
aJIbTEPHATUBHBIE TTAPHBIE PSABI YHCEIT, MACIITa0bl KOTOPBIX CBSI3aHBI C €CTECTBEH-
HOM acummeTpuen siBiaeHul [Ipupoasl ¥ HalIpaBIEHHOCTBIO MTPOLIECCOB.

I'apmonus u 1uajeKTUKa

Onpenenenue MeTapU3NKK Kak sapa Guinocopuu CBA3bIBAET €€ ¢ rapMOHHUEN
U JOIyCKAaeT Mepexo] OT MPUHLMIA NPUYUHHOCTH MaTepHalnu3Ma K JHAJEKTUKE
NapHBIX TPOTUBONOJIOKHOCTEH NH()OPMAIIMOHHOM rapMOHUH. | apMOHMS €CcTh 0CO-
0oe nuanexktTuieckoe eAMHCTBO cBoMCTB [Ipuponskl. [1o onpenenennto oHa 3aBUCUT
OT TApHBIX AJTBTEPHATHB: OOIET0 M YaCTHOTO, cojepkaHus U (Gopmer u aAp. [6].
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ToxnecTBO anbTepHATHB €CTh yTBEpXKIACHHE: Kaxaas (GopmMa OOBEKTOB HMeEET
conepxanne. Kateropuu cojepkanus ONpeAeTsIoT eNioe, a KaTeropuu (GopMbl —
MHOroo0pasue 1ejaoro B yacTHoM. OHU GOPMUPYIOT IPyIIbl 00BEKTOB C OOIIMMHU
npu3HaKaMud. MHOXECTBO UX TOXKAECTB 00pa3yeT KJlacTep rapMOHHH ¢ HH(pOopMa-
IIMOHHO TOJNOOHBIMH CTpPYKTypamu. IlepBuuHas ¢opma camMOOpraHu3aliu
€CTh TPUEANHCTBO 1O ['ereiro «Te3nc-aHTUTE3UC-CUHTE3» B (hOpME IBYX OTpHIIa-
Hui [7].

3o0J10TOE CeueHUe

CamMoopranusanys Kak IpoLecc HAYMHAETCA ¢ TIEpexoJa OT HEOIIPEIEICHHbIX
TOKJIECTB TAPMOHMH K KaTErOpHUsM «IIEPEMEHHOE — NHBAPUAHTHOE» YPaBHEHUM.
WuBapuaHThl Beerzia OrpaHUYMBalOT pa3HOOOpa3ue COCTOSIHUM Xaoca, BBOJS Ipa-
Buna [16]. Koncrantel 1,618 n —0,618 30710ThIX ypaBHEHUI BHOCIT NEPUOAUYHO-
ctu [1; 5]. Je-dpakro oHM BBIpaXarOT yHUKAJIbHBIH HHOOPMAIIMOHHBIN aITOpUTM
NepUOINYECcKOil camooprann3anu. KoHcTaHThI Iporpeccuu odecrneunBaroT nap-
HOCTb HAIPaBJICHUN Pa3BUTHS U NPUHLMII NEPUOJUYHOCTH, MOATBEPIKIAEMBIN
ONBITOM. YHHUKaJIbHOE NIPABWIO pEKypPpPEHLUH, YCTAaHOBIEHHOE BIIEPBBIC
®uboHayuu, CBOAUT YETHIPE MpaBUiIa AapUPMETUKHU K ABYM. DTO OTOOpaxaer mpe-
JIEJIbHBIE CBOMCTBA KJIacTEpa MAapHBIX albTEPHATUB T'APMOHMH, OIPEAECISIOLINE
YHHUKQJIBHBIA aNropuT™ HH()OPMAIMOHHON caMoopraHu3anuu cucteM [Ipupossr.
[Tapa 3070ThIX KOHCTAHT OTPAHUYMBAET LIEHTP CaMOOPraHU3alluy U BBOIUT LUQ-
poBoe Hauano 1 = 1,618 — 0,618: «ecTecTBEeHHY10» €AMHUILY CUUCIECHUS «KBAHTa»
TpaeKTopuil camoopraHuzauuu nporpeccusiMu Jlroka u ®dubonauyu, cBoiicTBa
KOTOPBIX CJIEAYIOT IPUHLMITY NEPUOAUYHOCTH. AJITOPUTM BHOCUT B CAMOOpTraHU-
3alMI0 TOTAJIBHYI0 METPOJIOTHIO «AEJIEHUE OTpe3Ka B CPETHEM U KpaiiHEM OTHOILIE-
HUsX» ¢ Macmrabamu 1,029 u 0,972. OHU O0TpakaroT MApPHOCTH CBOMCTB: PAa3BUTHE
Y paclaj, CAMMETPUS U aCHMMETPHsI €CTECTBEHHBIX uncell. HaTypanbHbli psin ecTh
COJIepXKAaHHWE CUUCIIEHUs, a ero (opMmbl, JABE apU(PMETHUYECKHE MPOrpeccuu
€CTECTBEHHBIX UMCEJ, YhCIoBas rapMonus [ 1; 5].

PaccmoTtpuMm Mertadusndeckre UCTOKM M BBIBOJ 30JI0THIX YpPaBHEHHUH, BOC-
NOJIK30BABIIUCH (popmyIoit TpueauHcTBa ['erensi. OHa HOKa3bIBaeT, 4YTO HAYaIb-
HBI IIar CaMOOPTaHM3allMU €CTh NEPEXO0Jl OT HEOMNPEIEIIEHHOCTH TOXAECTB K
YPaBHEHMSIM C MHBAPHAHTHBIMU CBOMCTBAMH, OTPAXKAIOIUMH OJHY U3 HHU(POBBIX
KapTHH Nepruoaudeckor camoopranusauuu [Ipuponsl. IlpumemM B kadecTBe mapsl
IPOTUBOIOJIOKHOCTEH JBE POU3BOJIbHBIE Oe3pa3MepHble BeINUUHbI @ 1 Do, CBS-
3aHHbIE TOXKAEeCTBOM @ Po = 1. B xadyecTBe nmpuHIMIA TPUEIUHCTBA BBICTYIAET
cunres ['erenst B popme paBeHCTBA MEepeUUCIeHHBIX BemnunH @ + 1 = @. Hckio-
qas @9 =1/ @, mony4aem mepBoe 30J0TOC YPABHCHHE

- P-1=0
u ero Kopuu: @ = 1,618 u @o =—0,618. HUckimouass @, umeem BTOpoe

P+ Dd-1=0
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C MPOTUBOMOJIOKHBIMU 3HaKaMu kopHer @ = —1,618 u @o = 0,618. Urtak, ananus
UCTOKA SIBJICHUS 30JI0TOI'O CEUYEHHUS U €T0 ypaBHEHUHN MOATBEPKIAET, YTO B €T0 OC-
HOBE JIeXKAT: MapHOCTh MMPOTHBOIIOJIOKHOCTEHN B (hopme ToxknecTBa @-Po = 1 u Tpu-
€MHCTBO B BUi€ paBeHcTBA @ + 1 = @. [IpuHIIMI HHBapHAHTHOCTH 0TOOpaxkaeTcs
KOpHSIMH ypaBHeHMI. Kak moka3aHo HUXKE, OH MPOSIBISIETCS TAaK)KE B HE3aBUCHUMO-
CTHM MacIITabOB CUMCIICHUS U CBOWCTBA PEKyPPEHLIMU OT MHOT000pas3us Gpopm ca-
MOOpraHU3alUK1 TAPMOHHH.

[lepBas kOHCTaHTa U €€ ypaBHEHHUE ONPEAEIAIOT HaYaJI0 BO3pPacTaOIIel BETBU
30JI0TOM TEOMETPUUYECKON MPOTrPECCHH, a BTOpasi — HAYaja0 HUCXOSIIEH 3HAKOIe-
pEMEHHOH BETBH.

1 +®@=d?=1+1,618=2618, (1)
1 — @o=@%=1-0,618 = 0,382. )

O0a paBeHCTBa Ha/IETICHBI MAPHBIMH CBOMCTBaMU peKyppeHuuu. OHa omnpene-
JISIeT KaX AN YJICH MPOTPECCUU Yepe3 MPEAICCTBYIOIINHI U MO3BOJISIET €€ CTPOUTD.
Jlns nepBoit BeTBH 1000 usieH mporpeccudl @n+1 = @p+ Dy Wit Qp+1 = Oy .
Amnanmornunble GOpMyJIbI UMEEeM JUIsl HUCXOAsIIeH BeTBU ¢ @Do. B pesynbrare
UMeEEM 30JI0TYIO MTPOTPECCHUI0 € ABYMSI OECKOHEUHBIMH BETBSIMU:

...—0,236; 0,382; - 0,618; 1,618; 2,618; 4,236 ...

IlepBas u3 BeTBel mpeacTaBiIsieT cOOOH TOXKIECTBO MAPMOHUU MPOTHUBOIIO-
JIO)KHOCTH (POPM BO3pACTAIONINX YICHOB IPOTPECCHH MX COJICPIKAHUIO — KOHCTAHTE
1,618. Bropas €€ BETBb Take MPEACTABISAET TOXKIESCTBO (POPMBI KaXKIOTO HUCXO-
JIAILETO WieHa, U UX coaepskanust KoHCTaHThl — 0,618. Toxnectsa 3.C. u e€ 30510Tast
MpOrpeccus ONPEEsA0T UCTOKH CAMOOPraHu3aluu TapMoOHuU. B cooTBeTCTBUU €
MPUHIIAIIOM TIAPHOCTH 3Ta MPOTPEecCHsi OTOOpaKaeT MPOTHBOIIOIOKHBIE Haydada
JIBUKEHUN U BO3MOKHOCTh UX YPABHOBEIIMBAHUS B CHITy TAPHON CUMMETPHUH UJie-
HOB €€ BETBEIl.

MacmitaObbl €CTeCTBEHHBIX PSIIOB OnpenessitoTcs hopmynamu [1; 5]

g=(1+®)/VP=1,0291nuqgo=1/qg=09717. 3)

Ot HopMyIIBI TaKKE YAOOHO 3aMucaTh Yepe3 CMEXKHbIE WICHBI 30JI0TO Mpo-
rpeccun. OHM XapakTepU3yIOT MACIITaOHYIO CBSI3b JABYX WIECHOB Ps/ia AN M aAN+1.
OTtHoleHNe cpeqHNX apuhMETUIECKON U TEOMETPUIECKON OIICHOK JIAl0T, HAIIPH-
Mep, aist 3010toi mporpeccun: 0,382 u 0,618 macmrtal:

2\/ ANy

go =M — 2 ./0,618 X 0,382/(0,618 + 0,382) = 0,9717. (4)

ay +ay,

HatypanpHblii psif €CTh coep>kKaHue CUMCIICHHUS, a YUCIOBbIE (MacIITaOHbIC)
PAABI apHPMETHIECKUX MTPOTPECCHA OTPAXKAIOT ero GopMbl. DT MacIuTaObl OOHa-
PYKEHBI M YCTOWYHMBO MPOSBISIOTCS B psifie 00JIACTe, HaIpuMep, B JEJICHUH Tie-
puoaa mynbsca DKI' cepama yenoBeka, B OMOMEXaHHUKE, H3MEPEHUAX aCTPOHOMOB
Ouenuii maner CoOJIHEUHOM cHUCTeMbl, (uarTepe JomaTok TypOoKoMIIpeccopa
uT.a [5;6;12; 18].
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Haugana CaMOOpPraHm3alu CUHCTEM

B ocHoBe Hauan camoopranuzannu [Ipupoibl JIEKHUT MapHBIM IPUHIMI CaMO-
JOCTATOYHOCTH. DTO O3HAYAET, YTO CAMOOPTaHH3aIMs €CTh BCErJa CaMOIPOU3-
BOJIbHBIH CIOCO0 yrpaBicHUs «Kak Obl Ha ceOs». 1]eTb COCTOMT B TOYHOM BBITIOJ-
HEHUU MPEINMUCaHuil (JIOTHKH) CaMOOPTaHM3alMH HAa OCHOBE MEPUOTUUECKOMN allb-
TCPHATHUBBI ICPEMCHHOC — MHBAPUAHTHOC U CIICAYIOIICC NPUHIUITY NICPUOANIHO-
CTH BCEX U3MEHCHUIA. 3TOI>'I LCJIM MOAYMHCHBI BCC ITpaBujia CAUHCTBA COTJIaCOBAHUS
9TaNoB, CTPYKTYp M TpaeKkropuil. Hanpumep, NpuHIMI NApHOCTH MPOSIBISETCS B
CaMOOPraHU3aIllMK B JBYX 30JIOTHIX YpPaBHEHHH, ajlbTEPHATHBHBIX KOHCTAHTaX,
pekyppeHin u ap. [TepBasi KOHCTaHTa 30J0TON MPOTPECCHU OMPEILIIACT BO3pac-
TAroIYy0 BeTBb mporpeccun. Koaddurment panoobdpasus kp nmporpeccuii BBeIcH
aBTOpOM B pabdore [5].

D =kp ®. (5)
BTtopas koHCcTaHTa JaeT HUCXOAITY IO 3HAKOTIEPEMEHHYIO BETBb (Talu. 1).
Do = —kp OV (6)
Tabruya 1
) 5 4 3 2 1
D 6,854 4,236 2,618 1,618 1
Dy 0,146 —0,236 0,382 - 0,618 1

Camoopranuzanusi UMEET TaKXe MapHble peKyppeHTHbIe cBoicTBa. [lepBoe
CBOMCTBO M0100Us WieHOB Tiporpeccuu @do= 1,618 - 0,618 = 1. Bropoe ucmnoib-
3yeT paBeHCTBO @ — @o= 1. IX yHHKaIbHOCTH B TOM, YTO BMECTE OHH ONPEIEIISAIOT
30510TO€ ypaBHeHne @ — @ — | =0. DT0 10Ka3bIBAET TakKe Teopema Buera, onpe-
JENSIONIAas €ro eAUHUYHbBIE KO3 (DUIIMEHTHI IO U3BECTHBIM KOpHsIM. CaMu ypaBHe-
HUS TakKe SBJSIOTCS MHBAPUAHTAMM 30JI0TOM MPOTPECCUM, CBSI3bIBAsI KAXKIBIN €€
TpexwieH. JIelCTBUTENbHO, BO3bMEM MPOU3BOJIBHBIA TPEXUWIEH MPOTrPECCHUH:
1,618 + 2,618 = 4,236. BriHocs 3a ckoOKy mocTostHHYI0 1,618, onsiTh momyyaem
HCKOMOE ypaBHEHHE

1,618 (2,618 — 1,618 — 1) = @ (>~ ® — 1) = 0.

JlaHHBII TpUMEpP NOKA3bIBAET TAKKE, YTO 30JIOTYIO POTPECCUI0 MOKHO YMHO-
KaTh Ha MPOU3BOJIHYIO KOHCTAHTY kp B IENIAX «PAa3MHOXKEHHUS» MPOTPECCHii, MOo-
TOOHBIX 30510TOH [5]. E€ yHUKaThbHOCTh — B HEOOBIKHOBEHHOUW THOKOCTH «TEXHO-
JIOTUYECKUX» CBOMCTB CaMOOPTaHM3AIMU. JTO TMPOSBISLETCSA, MPEXKIE BCETO,
B CBOMCTBE PEKYPPCHIIMH, BJBOE COKpAIIAMOIICH MMapHbIC MpaBuia apu(QMETHKH.
B pe3ynbTaTe Bo3BEeIEHUE B KBAPAT JOCTUTAETCS CIOKECHUEM: @* = @+1 u 1.1
Bce BbIlIen3nokeHHOE YaCTUYHO OTBEYAET HAa BOMPOC OO0 YHUKAIBHOCTH SIBIiE-
Hus 3.C. EnuncrBenHocTh 3.C. CBsI3aHa € TEM, UYTO OHO SIBISIETCS MPEAEIIbHBIM
CBOMCTBOM rapMOHHUH, KOTOPOE COXPAHSETCS TOJBKO MPHU €IUHUIHBIX KOIPPUIim-
€HTaxX ypaBHEHUH U ITAPHOCTH CBOMCTB peKyppeHuuu. [loguepkHem, 4To 30J10ThIE
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KOHCTAHTHI, KaK 1 MaCI_HTaGBI, HOI[O6H0 BUpYCaM, SABJIAIOTCA KaTaJIn3aTOPaAMH IIpcC-
00pa3zoBaHus OI00MS CTPYKTYPBI U MaciTada Mojieeii OMOMEXaHUKH B CUCTEMY
CaMOOpraHu3aluy rapMoHuu [5].

IIpuMepsl camoopranu3aunu

[TocTpouM KOMIOHEHTHI 30J10TOW mporpeccuu (tadn. 2). Ilycts kp paBHO
0,618, 1,618, a Taxxke 1; 2; 3; 4; 0,333; 0,5. 3070Tast mporpeccusi COOTBETCTBYET
kp= 1. B obmem cnyuae 1 < kp > 1 oxBarbiBaeT mIMpoKyto o0nacth. [logo0HbIE
MPOTPECCUU MOTYUNM, YMHOXKUB KaX bl €€ WIeH Ha MepeuncIeHHbIe KOHCTAHTHI.
3o70Tas mporpeccusi, Kak U3BECTHO, UMEET 3aBUCUMBIN psif JItoka, u mosToMy eé
MOJKHO, JIUIsl ONIPEICIICHHOCTH, HAa3bIBATh, J1ajiee TEM )KE UMEHEM.

Tabruya 2

Ilporpeccun kp IIporpeccust JIroka 1 ero KOMIOHEHTbI

k/Jlroka 0,333 -0,079 | 0,127 | -0,206 | 0,333 0,539 0,873 1,412
k/JIroka 0,5 -0,118 | 0,192 | -0,309 0,5 0,809 1,309 2,118
Jlroka-koM0. 1,272 0,486 | -0,618 | 0,786 1,272 2,058 2,618 3,33
Jloka 1 -0,236 | 0,382 | -0,618 1 1,618 2,618 4,236
k/Jlroka 2 -0,472 | 0,764 | -1,236 2 3,236 5,236 8,472
k/JIroka 3 -0,708 1,146 | -1,854 3 4,854 7,854 12,71
Cnpur Bopaso | 0,618 0,146 | -0,236 | 0,382 | -0,618 1 1,618 2,618
CrBur BI€BO 1,618 0,382 | -0,618 1 1,618 2,618 4,236 6,854
Oubonayun 2,236 | -0,528 | 0,854 1,382 2,236 3,618 5,854 9,472
®dubonayun 0,447 | -0,106 | 0,171 0,276 0,447 0,724 1,171 1,894

OTMeTuM, 4TO YMHOXKEHHE IPOTrPECCUH Ha OJHY U3 30J0ThIX KOHCTAHT HE U3-
MEHsIET €€, a JIMIIb CABUraeT B pa3Hble HAIPABJICHUs Ha Iar Wiu 0ojee Ipornopuu-
OHaJIbHO MX cTeneHu. B obmeM ciydae nudpsl nogo0HBIX Mporpeccuii, 0603Ha-
YEeHHBIX K//[loka, COBEPUICHHO HE MOXO0XKM Ha McXozHble. [loaToMy mokaxkeM Hx
nojgo6ue st kp= 2 10 psAy CBOMCTB TApMOHUU: CBOMCTBY PEKYPPEHIIMH, MYJIbTH-
IUTMKaTUBHOMY TIPaBWIy U (GopMyiaM CBs3H. JleHCTBUTEIBHO, U IEPBBIX JIBYX
yucen umeem 0,764 +1,236 = 2,0. [logenum nociaeaHuid WieH Ha NPEabIIyIIUH 1
nanee: 5,236 /3,236 = 3,236 /2 = 1,618. IIpu atom @p — Qop= 3,236 — 1,236 =2
u @p Gop = 3,236 x 1,236 = 4.

[IpousBonbHas BennuuHa Ko3dduumenta kp MoxkeT oToOpa)kaTb M HOBBIE
cBo¥icTBa camoopranuzanuu. Paccmorpum npumep kp =v1,618 = 1,272, koTopsrit
BBIPA)KAETCS Yepe3 30JI0TYIO MOCTOSHHYI0. DTa KOHCTaHTa 00pa3yeT KOMOMHUPO-
BaHHYIO TIPOTPECCUI0 caMoopraHu3anuu k/JIroka B eCTeCTBEHHOU (30J70TOM) cH-
creMe curciienus (cM. Tabi. 2). [To dopme oHa comepxuT aBe mporpeccuu — JIroka
(c HesiBHOI (opMoii MaciiTaba) 1 AOMOIHUTENBHYIO «4epe3 Iary (¢ sIBHBIM Mac-
mrtaboM). ITO MPOSBISETCS B TOM, UYTO €€ IMPOrpeccusi COACPKUT €CTECTBEHHbIE
Yrcia 30JI0ToH apudMeTHuecKoii mporpeccuu, Harpumep yucio 2,058. OueBuHO,
4TO ero JeneHue Ha macmrabe g = 1,029 nmaer marypamsHOe yucio 2 = 2,058/q
[12. C. 142]. ObGa macmtaba ¢ U qo = l/g camoopraHu3alMK OIPEIEIISIOT
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€CTECTBEHHYIO cUCTeMy cuHcieHus. OHa HajeleHa OpraHU3YIOUIMM KayeCTBOM
qHCceNl CaMOOPTraHW3alUKM M IIMPOKO HaOmomaercs B psaae obmactei IIpupomsr
[1; 5]. [locnennue nBe cTpOKU TabJ. 2 KOMMEHTHPYIOTCS HIKE.

3os10Tast mocTosiHHAst porpeccuii u psiabl PudoHaYIN

ConeprxaHueM Ipolecca caMOOpraHU3alMK SBISETCS 30JI0Tasi MpOrpeccus
Jlroka, BbIpaXkaromas OJHOBPEMEHHO YHCIIOBOW psa camopasBuTus. Hmeercs
TaKXXe U3BECTHBIN dMIHupHuecKkuii psiig @ubonauyn. B cOOTBETCTBUM C TPUHIIUTIOM
napHoctu nporpeccust Jlroka aomkHa oTOOpa)kaThb HEU3BECTHYIO IPOIPECCHIO
®uboHayun, UIMEIOLIYI0 U3BECTHBIA YMCI0BOH psil. KakoBbI BO3MOXKHBIE YCIOBUS
e¢ naeHTupukanumn?

Craenaem gomyIieHue, YTO MPOrpeccuu U psipl GuGoHauYM MOTYT JIOTIONIHATh
nporpeccuu u psabl JIoka, 00pa3ys CTpyKTYpYy CaMOOpPTaHM3alUH TPU TTOMOIIH
NIOKa HEW3BECTHOW BeIMYUHBI KodduuuenTa kg. [Ipn anammse maHHbIX TaOI. 2
OBUIO YCTAHOBJICHO, YTO BCE MPOM3BOJIHBIE NTporpeccuu JItoka UMEIOT TOJIBKO €ro
psizl, TO eCTh MapHble yucioBble pAabl JItoka 1 PuboHauYM yHHUKaJIbHBL. B 3TOM
cilydae OTHOILEHHE UX yucen L”/ F" MOXeT onpelenuTh NCKOMYIO0 KOHCTaHTy G.
ConoctaBuM OAHOMMEHHBIE uHcna pagoB Jlioka u ®PuboHayuM, cOriacoBaB
ux ¢ gucnamu nporpeccuu Jloka @” (tabm. 3). AHamu3 IOKa3bIBa€T, 4YTO
3a TpeneraMy TEPBBIX JIBYX YHCENl BO3HUKAET TIOCTOSHCTBO OTHOIICHUS
ke =L"/F'=2236=0,618 + 1,618. OHO siBNIsieTCA TPETHEH 30710TON KOHCTAHTOM,
OTKpbIBatoleil 1Be mporpeccuu Gudonauyn (Tabdm. 2).

Tabruya 3
Q" 1,618 | 2,618 | 4,236 | 6,854 | 11,09 | 17,94 | 29,03 | 47 76 123
L" 1 3 4 7 11 18 29 47 76 123
F" 1 1 2 3 5 8 13 21 34 55
G=L"/F" 1 3 2 2,3 2,2 2,25 | 2,23 | 2,238 | 2,235 | 2,236

BBeneM 1Be HOBbIe KOHCTAHTHI kG — paBHYI0 G = 2,236 1 00paTHYIO BEIHUUHY.
B cBsI31 ¢ MX 3HAYMMOCTBIO B CaMOOpraHU3alluu 0003HAUYUM MEPBYI0 KOHCTAaHTYy (&
OT aHTIIMHCKOTO cioBa 3051070 (gold). Umeem

kc=12,236 u 1/kc = 0,447, npuuem 2,236> = 5. (7

O0e KOHCTaHTHI OINPENENAI0T OTHOCUTENIBHO Mporpeccuu JIroka 1Be cuMMeT-
puunsle nporpeccun Gudonauyn ¢ ke, papabivu 2,236 u 0,447 (cMm. Taba. 2). Ux
CTaTyC MOATBEPKAAETCS ABYMS LIEJIOYMCICHHBIMU PSAAAMU C OTMEUEHHBIMH KO3 (-
¢bunrentamu (Tadi. 4). OHU BBOJAT aTbTEPHATHBHBIC HAMMPABIEHHOCTH CaMOOpTa-
HU3alMH, OPTOTOHAIBHBIE CAMOPA3BUTHIO, a TAK)KE JIOTIOJIHEHHE MPUHIINIIA NIepU-
OJIMYHOCTH BTOPOM Iporpeccueii ¢ ocHoBanueM G = 2,236.

OnHOMMEHHBIE TIOPSIIKOBBIE yKcia mporpeccuit Jlroka u ®uboHau4n CBA3aHBI

TI0 OTIPENIEJICHUIO TOYHBIMH (POPMYJIaMH U IPUOIMKEHHO C psAIaMu
F=kp-LunF=1/kp-L. (8)
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Tabauya 4
Psaab1 kp IIporpeccuu u psaasl JIroka u ®udéoHaqqn

DuboH. 1 0,447 0,2 0,089 —-0,04 0,018

DuboH. 2,236 1,382 | 5| 0,854 | 5| 0,528 10 | -0,326 | 15 | 0,202 | 25
DudoH. 0,447 0276 | 1| -0,171 | 1 | 0,106 2 | 0,065 | 3 | 0,041 | 5
JIroka 1 0,618 | 1| 0382 |3 | -0,236 | 4 0,146 7 | 0,09 | 11
Jlroka 1 1,618 1| 2,618 | 3| 4,236 4 6,854 7 | 11,09 | 11
DuboH. 0,447 0,724 | 1 1,171 1 1,894 2 3,065 3 1495 | 5
DuboH. 2,236 3,618 | 5| 5854 |5 | 9472 10 | 15,326 | 15 | 24,79 | 25
DuboH. 1 2,236 5 11,18 25 55,9

Ouenum Gopmysl (8) ans psaaoB o otHowmeHuto L / F o popmyine bune
L/Fu=2 ®"/F-27236. 9)

Paboune nuama3oHsl yncen L 30JI0TOI mporpeccuu U yucen F mepBoro psjaa
®dubonauyu uzmenstores ot 6,853 mo 47 u 3 mo 21. Ux otHomenus mno (9) cocra-
BIIM 2,332 n 2,238, 4TO NPAKTUYECKN COBIAMAECT C TEOPETUUECKOIN OLIEHKON TO-
crostHHOW G = 2,236. [locTponM 4YuCIOBBIE Pl Tporpeccuit @uOOHAYYM CTaH-
JTapTHBIM ImyTeM (cM. Tabm. 4). [lyst 5Toro 10cTaTo4uHO ONpeNeIUTh UX TIEPBhIC 1Ba
yiena. [locnenyromiye YieHbl CTPOSITCS IO MPABWIY PEKYPPEHIMH PSIOB.
Hns 1/ke

Fi=1/ke(F-Fo)=0,723+0,276 =1,

Fr=1/ke (F*—Fo*)=1,17-0,17=1.

CnenoBarenbHO, nepBblid pag Oudbonayun umeet Bua: 1; 1;2; 3; 5; ... u T.4.
(cM. Tabm. 4). ObpamaeT Ha ce0s1 BHUMaHHE CMEHA 3HAKa IPU ONPEeICHIH YHCe
®ubonauuu no cpaBHeHuto ¢ Jtoka. YuuteiBas otHomenue 2,236/ 0,447 = 5, no-
JydyaeM BTOPOM cUMMeTpuuHbIi psan @ubonauuu: 5; 5; 10; 15; 25; ... [lapHOCTH
CBOWMCTB PAJIOB IMO3BOJIAET 3alMCcaTh MX B pa3BEepHYTOUM (opMme, UMEroIIel 06a
HarpaBJeHus camopasButus. s psna Jloka... 3; —1; 2; 1; 3; 4; 7;... u ®ubona-
quu —1;1;0; 1;1;2; 3;...1-5;5;0; 5; 5;10; 15...

IIpumeps! caMoopranuzanuu

JIBe cpeiHre HOMUHAJIBHBIE CTPOKH TaOIUIEl 4 TIpH kp = 1 ONpeaesitoT CuM-
METPHUYHBIE MTAPBI IPOIPECCUU U Liesble uncna pajga Jlroka. OHu U ABE CTPOKH 110
KpasiM Tabnuuel ¢ kg, paBHbiMu 0,447 u 2,236, onpeaensoT CAMMETPUYHBIE ITPO-
rpeccuu U psaabl @uboHauyn. s HArMAIHOCTH COMOCTABICHUN MapHBIE CTPOKU
BETBEH Iporpeccuil MpeacTaBieHbl napamienbHo. CyMMUpOBaHUE BETBEW Ipo-
rpeccuii gaet nenbie uncia Jlroka u @uboHavuu, MoKa3aHHBIE CTOIOIAMHU.

[TepnomuHOCTH 3HAKOB CTOJIONOB TabJI. 4 U 5 oOecnieynBaeT GyHIaMEHTAb-
HOE pa3iinyuue aJbTePHATUBHBIX (POPM UUCET CAMOOPraHU3allMy OT CAMOPA3BUTHS.
B nepBom ciydae oHO onpenensieTcs napou nporpeccuii caMmooprannszanuu Jlroka
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1 ®uboHauYM ¢ MppaLMOHATIBHBIME YKciaamMu. [lapHbie popMBbl caMOpa3BUTHUS BbI-
paKaroTCs MHOXKECTBAMH IEJIBIX YUCENl OJHOMMEHHBIX PSAOB. DTO YHHKAIBHOE
(caMonpOM3BOIBLHOE) MTPeoOpa30BaAHUE YUCEIT SBISETCS MPUMEPOM HOBBIX CTPYK-
TYPHBIX (POPM CaMOOpPraHU3aLNY, CBSI3aHHBIX C kG. DTO SIBJIEHUE MOXHO paccMmar-
pHBaTh Kak MpeoOpa3zoBaHUE «aHAIOTOBOW» (POpPMBI caMoOpraHM3aluu MyTeM eé
CaMOKOJAMPOBaHUs B IU(PPOBYIO (opMy paaoB. Bmecre ¢ Tem oHO obecrieunBaeT
HOBOE Ka4eCTBO PSAJ0B CAMOPa3BUTHS — «YPABHOBEILICHHOCTH) WICHOB UX MPOrpec-
CHIi C pa3HBIMU HAIPABICHHOCTSAMH. [[pHHIINTT TEPHOAMYHOCTH CaMOOPTaHU3auN
0TOOpaXkaeT U3BECTHYIO CTAOMIBHOCTh MAaKpO- 1 MUKpOMHUpa B MG poBoii hopme.
OpMH U3 IPUMEPOB BBISBIISIET «IITYYHBIN) [IEIOUUCIICHHBIN TapaMeTp 3apsja aTo-
moB. Jlaypeatr HoGeneBckoii npemun ¢pusuk P. deiitnman otmeuaet [10]: «Xumu-
YecKHe CBOICTBA 3aBUCAT OT BHEUIHEH 000510ukU (aTOMOB. — O.5.) — 3JIEKTPOHOB,
a TOYHee, TOJIBKO OT TOT0, CKOJIBKO X TaM. CIMCOK Ha3BaHH AJIEMEHTOB, COCTaB-
JICHHBI XMMHUKaMH, Ha CaMOM JIeJie MOXKET OBITh 3aMEHeH Hymepamued 1, 2, 3
U T.J..

3aBepiuas JaHHBIA pa3fiell, HaJo0 MOAYEPKHYThb, YTO MUMEIOT MECTO JIBE CH-
CTEMbI: CaMOOpraHM3alks U CaMOpPa3BUTHE, CTPYKTypa M B3aUMOJEHCTBHE KOTO-
PBIX YCIOKHUIIOCH U MOAJIEKUT HCCIIEI0OBAHUIO.

Hayana cTpyKTypbl CAMOOPraHM3aLMU €CTECTBEHHBIX CHCTEM

ComnocTaBineHre caMOOpraHu3alMi U CaMOPA3BUTHUS MO3BOJISIET YTOUHUTD MX
CTPYKTYPBI, B3aUMOCBS3b U OCOOEHHOCTH MPOSBICHHS MPUHLUIIA TIEPHOAUYHOCTH
nporeccoB. B Tabn. 2 u 3 nmokazaHnsl BO3MOkHbIE (popMbl iporpeccunt JIroka B 3a-
BUCHUMOCTH OT 30JI0TBIX KOOPAMHAT U KO3 PuIrenTa kp. 30J10Tbie KOHCTAHTHI CBSI-
3aHbI 3aBucuMoOcThIO 0,618 = 1/1,618. [Ipn yMHOKeHNHU Ha HUX Tporpeccun JIroka
e€ WIEHbI CIBUTAIOTCSI BJIEBO MJIM BIIPaBO Ha LIar, U3MEHSS HallpaBJIEHHOCTH CaMo-
pa3BuTus. Beimie Obu1a oTKpbiTa HOBas mogooOHas dopma 0,447 =1/ 2,236. Ona,
BBE/Isl CHMMETpPHUYHBIE Napel mporpeccuil u psgoB GuboHauyu, onpenenuia Bo3-
MOKHOCTb IIOCTPOEHUS CTPYKTYPbl CAMOOPTraHU3aLIUH, [101001e KOTOPBIX obecrie-
yuBaeTcs nporpeccuei ¢ ocHoBanueM G = 2,236. Kaxxngas U3 nporpeccuii uMeeT
YHUCIIOBBIE PSIIbI U BMECTE OHU ONPEIEISIIOT CTPYKTYPY CaMOOpraHU3aluu U €&
NPOTHBOTIOJIOXKHBIE HAIPABICHHOCTH, OPTOTOHANIBHBIE camopa3BuTHiOo. Koshdu-
LIUEHT kG onpeAenseT 1Be (POpMbl MPOrpecCM caMOOpraHU3aluy, UMEIOIEeH 3Ha-
meHarenb G = 2,236, B 3aBUCUMOCTH OT CIIOCO0a PeKyppPEHIUH:

...0,2;0,447; 1,0; 2,236, 5,0; 11,18; 25; ... (10)
—1,708; -1,472; —0,236; -1,236; 1,0; 2,236; 3,236; 5,472; 8,708;... (11)

[lepBas cTpouTCsl HA OCHOBE PEKYPPEHIIMN YMHOXEHHUSI Ha KOHCTaHTY 2,236.
OHa He UMEET YUCTIOBOTO pssa. Bropas mporpeccus CTpoUTcs peKyppeHIIHen ciio-
JKEHHSI CMEKHBIX YHCEN U COOTBETCTBYET psny JIroka: 1; 3;4; 7; ... B nmepBom ciy-
Yyau 4uciia kG ONpeesstoT MHOXKECTBO YepEeAyIOIIUXCs PsAOB CaMOOpraHU3alluy,
CJIEAYIOUINX MEPUOJUYHOCTH CaMOpa3BUTHsL, HO UMEIOIIUX MEPUOAUYHOCTD IPO-
rpeccuu (10). DT paznuuus o6ecreunBaoT NapHOCTh MPUHIIUIA TEPUOTUIHOCTH
B IIPUJIO’KEHUU K CAMOPA3BUTHIO U CAMOOPTraHU3alINH.

139



Meradusuxa, 2020, Ne 3 (37)

B nepBoMm city4au ero nepuoAuYHOCTD OIPEAEIAETC 30JI0TOU IPOrpecCueu
JIroka co 3HameHarenem @.

Bo BTOpOM Ciyuae nmepuoauIHOCTh onpenensercs nporpeccueit (10) co 3Ha-
MeHateneM G. OTcroaa cieayeT, 4To UCCIelyeMbIi MPOLIECC UMEET MapHbIe Hadalla
camoopranuzanuu cucteM. [IepBbIM HayalioM SBIISeTCS aKTUBHAS popMa caMopas-
BUTHUSA «BAOJIb» IO IMEpHUOAaAM KOOPAWHATHI @, a BTOPOC HadaJIO €CTh IMaCCUBHAA
dbopMa camoopraHu3aliy «IOMEPEK» MO MepruoaaM KoopAauHatel G, 3a1aBaeMoi
BEJIMYMHOM kg (Tab. 5).

Tabauya 5
O6o3nauenue | kg 1 2 3 4 5 6 7 8 9
Ipor. ®.8.3 | 11,18 | 2,64 | -4,27 | 691 25 | 18,09 | 29,27 | 47,36 | 76,63 | 124
Psin @.8.3 11,18 | 50 -25 25 0 25 25 50 75 125
IIpor. JI.B.2 5 1,18 | 1,91 | -3,09 5 8,09 | 13,09 | 21,18 | 34,27 | 55,45

Psin JLB.2 5 | 20| 15 510 5 15 20 35 55
Ipor.®.5.1 |2,236 0,528 |-0,854 | 1,382 2,236 | 3,618 | 5,854 | 9,472 | 15,326 | 24,8
Pan®m.1 [2236] 10 | -5 5 0 5 5 10 15 25
Tpor. JI.1 1 0236|0382 |-0,618| 1 | 1,618 | 2,618 | 4,236 | 6,854 | 11,09
Psix J1.1 1 | 4 3 -1 2 1 3 4 7 11
Ipor. ®.1.1 | 0,447 (0,107 | -0,17 | 0,277 | 0,447 | 0,724 | 1,171 | 1,894 | 3,064 | 4,95
Pan®.m.l |0447| 2 -1 1 0 1 1 2 3 5

Tpor. JLu.2 | 0,20 |-0,048| 0,076 |-0,124 | 0,20 | 0,324 | 0,524 | 0,847 | 1,371 | 2,218
PanJlu2 | 020 | -08 | 06 | 02 | 04 | 02 | 06 | 08 | 14 | 22
Tpor. ®.u.3 | 0,089 | 0,021 | -0,034 | 0,055 | 0,089 | 0,144 | 0,233 | 0,377 | 0,61 | 0,987
Pan®.n3 [0,089| 04 | -02 | 02 | 0 02 | 02 | 04 | 06 | 1,0

JlaHHbIe TaOIMIIBI OTPAXKAIOT YHUKAJIbHBIE, paHEe HEU3BECTHbIE OCOOCHHOCTH
CTPYKTYp CaMOOpPraHM3alllyd T'apMOHUH, OTIUYAIOUIMECS MEPUOJUYECKUMHU Tap-
HBIMHU TIPE0Opa30BaHUSAMU NPOTpeccuil U psiioB B QyHKIMH kG Kak OBl B (pOPMBI
JpyT B Ipyra. B nmeHTpe TabiuI! MpecTaBICHbI BBIICICHHBIC )KUPHBIM HIPUPTOM
UCXOJIHBIE ITporpeccus U psa JIroka camopa3BuTHs. Bbllie u HIKe MpeCcTaBIeHbI
CUMMETpHUUHBbIE uepeayromumecs napsl psaoB Gubonavun u Jloka ¢ ke, cnenyro-
muM nporpeccuu 10. JIns KpaTKOCTH psAbl 3anUcanbl Kak Pao @.6.1 v T.1.

OTHOILIEHUS YWICHOB MapHBIX MPOTpeccuii 001a1al0T, O OMPEIEIICHUIO, TO10-
OueM, paBHBIM TOYHO kG = 2,236, a ux psabl NpubImKkeHHo. BaxHas poib nepuo-
JUYHOCTHU TPOTPECCUI M PAOB MOTPeOOBaAIA JOTIOJHUTH MPUHIUAIIBI METahU3UKU
JAHHOM paOOoThl NMPUHLUIOM HNEPUOIUYHOCTU. [IpMHLIMI MEPUOJUUYHOCTH €CTh
YTBEPKJIEHHE, YTO OCHOBOM CaMOOpraHM3allMd U CAMOPA3BUTHUS CTPYKTYp e€cTe-
CTBEHHBIX CHUCTEM SBISIOTCS MEPUOJbI JBYX MPOTpeccuil, 3HaMEeHaTeNIIMU KOTO-
PBIX BBICTYNAIOT 30J10Thle KOHCTAHTHI: 1,618 u 2,236. Bee psiibl IpencTaBieHb! B
pa3BepHyTOl (hopMe C JIeBOW BETBBIO, OTPAXKAIONICH MAPHOCTh HAMPABICHHOCTH
camoopranuzauuu. Haubonsmunii HHTEpEC NpeACTaBIsA0T 3aKOHOMEPHOCTH CaMo-
OpraHu3alK CUCTEM C alIbTEPHATUBHBIMU HAINIPaBJIeHHOCTAMHU. OHU CONPOBOXK1a-
IOTCSl TMAJIEKTUYECKUM IIEPEBOIJIOLNICHUEM CTPYKTYphl PsIOB, MEPUOINYECKOMN
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CMEHOI1 ()OpMBI TAPHBIX MPOTPECCHIA, PSIIOB M 3HAKOB U Jp. AKTHUBHBIN U MTaCCUB-
HBI psapl Jlroka n @uboHawun 007a1a0T CIIOCOOHOCTHIO THPAKUPOBAHUS CEOS
nogo0Ho pacteHusMm. HabmrogaeTcst Takxke yepejoBaHUE Ha Pa3HBIX YPOBHSX ca-
MOOpTaHU3AIMH OJJUHAKOBBIX YHCEI PSAAO0B, HApUMEp, IpH kG, paBHBIX 2,236 1 5,
YyepeayroTcs uncaa 5 u Takke 15, oTpakarolue AeTanu CTPYKTYphI 1enoro. AHa-
JM3 ToKa3al (PyHAaMEeHTaIbHOCTh CBOWCTB MIPOTPECCUl U PSIIOB, 3aMKHYBIIIHX 00-
Y10 MOJIeNIb CAMOOPTaHU3ALMKY TAPMOHUH CUCTEM.

Omnpenenum fanee MacmTad IpOrpeccuil ¢ y4eToM camMOOpraHU3aluu Ipu
ke= 2,236 Ttabn. 5 no gopmyne (4). BospMeM nBa €€ mocienoBaTeNbHBIX YUCIa,
Harpumep, 3,618 u 5,854, 11 KOTOpHIX cpenHue apudpmMeTndecKass 1 reoMeTpuye-
CKasl OLICHKH paBHbL: x4 = 4,736 u xr=4,602. Ix oTHOILIEHNE JaeT MaclITad pa3Bu-
tust ¢ = 1,029. AHanoruunele olleHku MaciTabda s kop= 0,447 =1/ 2,236 narot
anbTepHAaTUBHBIN MacTab go= 0, 972. [TonTBepaum 3TH pe3ysbTaThl B 60see 00-
et hopme 301010 mporpeccun Jlroka. B maHHOM citydae y00HO B3SITh J1Ba €T0
CUMMETPUYHBIX YJIEHA OTHOCHTEIIbHO €IUHUIBI «4depe3 omauu»: 0,618 u 1,618.
Macitab MOXHO ONIPEEIISITh IO €ro epBoit orieHke. OH MOATBEP)K1aeT HEU3MEH-
HBII MacmTad caMoOpraHU3aIuu

q=1/2,236/2=1,029.

Y CTaHOBJIEHHBIEC JAHHBIC IOKA3BIBAIOT, YTO MHOKECTBO aHAJIU3UPYEMBIX IIPO-
IPECCUM NPOSABIIAECTCS U CKPEIUISAETCS MPUHIMIIOM NIEPUOINYHOCTH, €CTECTBEHHOMN
CUCTEMOM CUUCIIEHHUS, MacIlITaObl KOTOPOM OTPaKaroT JIMIIb IAPHOCTh HANIPABJIECH-
HOCTEW CaMOPa3BUTH U HE 3aBUCAT OT CAMOOPraHU3aLNN.

JlanHble TabJ1. 5 TOKa3bIBAIOT PEKO HA0I0JaeMO€e COAPYKECTBO MHOMKECTBA
B3aMMOCBSI3aHHBIX MPOLIECCOB CAMOPA3BUTUS B MAaKpO- U MUKPOOOIACTIX, Hepe-
MEHHOCTb 1 HHBAPHAHTHOCTh KOTOPHIX HA0JII0JaeTCs U TOBTOPSIETCS HA BCEX YPOB-
HSIX TO00MS B (OpPME €CTECTBEHHOTO MPHUHIMIA TepuoauaHocTu. HeoObraHas
«OpPraHU30BaHHOCTBY» MX YUCEN TECHO CBA3aHA, HO COXPAHSET BaXKHYI0 MHAUBUIY-
aJIBHOCTB KAKJOTO U3 AJIbTEPHATUBHBIX PAOB HA OCHOBE IIPABUJIA PEKYPPEHIIUH.
[TpyHLIMI TEPHOJUYHOCTH PACIPOCTPAHSIETCA Ha €CTECTBEHHBIE UMCIIOBBIE PsJIbI
rapMOHUH, oOecreurBas UX MPEUMYIIECTBO HaJl HaTypajbHBIMHM YHCIaMH. JTa
NPUYHMHA ABISETCA OHUM U3 UCTOYHHKOB PAaCCOTTIaCOBAaHUS (PaKTUUECKUX CBOMCTB
MHO>KECTBA €CTECTBEHHBIX CUCTEM lIpHpoaBI OT UX MpeANnoIaracMblX TEOPETHYE-
CKMX aHaJIOTOB.

Camoopranusanus 1 nepeBoIviolieHHe CTPYKTYP

PaccMmoTpuM CBOMCTBAa CaMOOpPraHU3alMM, CBsI3aB €€ C OLEHKON IEPEBOILIO-
IIEHUS CTPYKTYpP Ha OCHOBE JaHHBIX Ta0JI. 5. YTOUHUM BHavajle 0COOEHHOCTH B3a-
MUMOJICHCTBUS JIByX aJbTEPHATUBHBIX DPSIIOB, UCIOJB3Ysl CBOWCTBO PEKYpPPEHLIMU
cymmupoBanusi. Haunem ¢ Beruntanus psga @ubonauun u3 psna Jlroka, oTHOCA
NIEPBBII K TACCUBHOMY Hauaiy, @ BTOPOH — K aKTUBHOMY.

Borunraem psg @.u.1 uz JI. Ttabmuust 5. [pu ke = 0,447 umeem psn JL.:
3-121347..;pan ®u.1:-1101123..;uuxcymmy: 202246 10...
CoxkpaliieHre ero Ha MHOXKUTENb 2 faeT psig PuboHayun B KAHOHUYECKOH (hopme:
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...1011235..., Ho CABUHYTHI Ha MIAT (MIEPHO/) BIIEBO M3-32 MPHUPAIICHUS CTap-
IeTo WieHa 5 crnpaBa. DTO MOATBEPKIAET 0KUIAEMBbIN pe3yibTar. EcTecTBeHHO,
YTO OKOHYATENIbHOE pellleHre 0 BbIOope BapranTta B [Ipupo/ie Bo310KeHO pe30HHO
Ha CIIy4alfHOCTh €CTECTBEHHOTO 0TOOPa, KOTOpasi MPaKTUYECKH YPaBHUBAET UX KO-
JMYECTBO 3aKOHOM PaBHOM BEpOSATHOCTHU. BO3HHKAET BOMPOC — MOTYT JIM 3TH JIBa
IPOTUBOIOJIOXKHBIX Hayaja caMOOpraHU3allMyd BOCIIPOU3BECTH Takke psz Jlroka?
Jlpyrumu cioBaMH, MOXET JIM 10J00HOE B3aWMOJICHCTBHE BOCHPOM3BECTH cebe
no100Hoe? bruonoru OTHOCST €ro K OCHOBHOMY MPU3HAKY KHBOTO.

[Ipumem nst BTOporo mpumepa mnpexuuit psg JI. m HoBwld psig D.B.1
¢ ke =2,236. Ix cymma onpeaenuina psia Jlroka: -2 42 6 8 14 22... Tlocne nenenus
Ha 2 OH UMeeT CBOW KaHOHMYecKul BUIL: -1 2 134 7 11..., cABUHYTBIN Ha IepUO.]
BIIPABO, YTO MOJATBEPXKAALT omyleHue. PaccMoTpuM aanee 0ocOOEHHOCTH Tpeoo-
pa3oBaHUi JJIs ANbTEPHATUBHBIX PSAIOB 00Jiee BHICOKOTO MOPs/IKa CaMOOpraHu3a-
. CymMmmupyeM Ui HarJIgIHOCTU TOJIBKO IpaBble yacTu psinoB @.B.4 u JI.B.3
tabmn. 5: ...25 2550 75 125...m ...5 15 20 35 55... Ux cymma ecth psp Jlroka:
...3 4 7 11 17, cnBunyThlii BieBo. MX pa3HoCTh Takxke pnaer psg Jloka
...20103040 70, ..., cIBUHYTHII BOPABO.

WTak, yCTaHOBIIEHO, YTO CYMMHUPOBAHHE U BHIYMTAHHE ANbTEPHATUBHBIX Psi-
JI0B 10 KOA(PHUIMEHTY kG IPOTPECCHH CaMOOPTaHU3aLUU YepeayeT ux ¢popmy U
cMelIeHus 3a nepuo. OLEeHUM NOrPelIHOCTh 3TUX JIaHHBIX [0 CPAaBHEHHUIO C TOY-
HBIMHU TaOJ1. 5. Pe3ynbrarhl pacueToB MPUBOIWIN PsAbl K KAHOHUYECKOU (opme
yTeM olpeneneHus kodpduuuenta kp. Bee kg, onpenensroniye TOUHbIE pelIeHus,
npencTaBieHbl B Ta0a. 5. MIX oTHoIIeHUe ompeaenseT norpeurHocts. Hanpumep,
JUISL BTOPOTO 3KCIIEpUMEHTa UMeeM kp = 2 u kp = 2,236, OSTOMY MOTPEIIHOCTh
kp / ke = 0,89, T0 ecth 11%. DTa morpemHoCcTh, NO-BUAUMOMY, BHOCUT HEKYIO
U30BITOYHOCTD TPEABAPUTEIBHOTO MPOTHO3a, HANPUMEP, CABHTa PE3yIbTUPYIO-
HIEeTOo psfa. DTH CBEIEHUS OTCYTCTBYIOT B TOUHBIX JIAHHBIX Ta0JI. 5, OCBEIAIONINX
TOJIBKO CTPYKTYpPY CaMOOpTaHHU3aI1H.

[TomHATEII BOIIPOC MOYKHO PEIIUTH TOJIBKO C YYETOM COBMEIIICHHUS aKTa CaMo-
opranu3zaiuu ¢ camopa3utiueM. OUeBUIHO, UTO CMEIIEHHE U CYMThIBaHNUE UH(DOP-
MallM{ CTPYKTYPHBIX PSIOB €CTh 3Talbl €CTECTBEHHOTO MpOIlecca IIaroBon peau-
3alMM, KOTOPBIM Kak Obl «pacIienu» €IUHBIM MPOLecC MOCTPOEHUS! CTPYKTYPbI
cucTeMbl Ha e€ camoopranuzanuio (3a cuet G) u camopaszButue (3a cuet @), HO
COXPaHMJI UX COTJIACOBAHHOCTH U B3aMMOCBS3b HAa OCHOBE MPUHIIUITA TIEPUOAUYHO-
cti. OHAKO OCTaNOCh JIBa JAOMOIHUTENBHBIX Bompoca. [lepBhIii Bompoc cBsi3aH ¢
HAyYaJIoOM CaMOPa3BUTHSA, KOTOPBIH PeaJbHO COMPOBOXKIACTCS CAaMOOPTraHU3AIUEH.
Bropoif Bompoc OTHOCHUTCS K TMOCTPOCHHIO KaK OBl «COCTUHHUTEIBHOI» CBS3U
(TKaHM) MEXKCTPYKTYPHBIX ITyCTOT MEPHOAOB, Tak Kak «llpupoma He TepmuT my-
CTOTBIY.

Metadusndecknii MeTOA CAMOPA3BUTHS CHCTEM

VY CTaHOBIIEHO, YTO CIIOKEHUE WJIM BBIYUTAHUE ANbTEPHATUBHBIX psifoB Jlroka
u OuboHauuM 1peodpasyroT uxX ApyT B Apyra, CMeIias pe3yibTaT Ha IIar BIEBO
win BrpaBo. OJHAKO U3BECTHO, YTO CMELICHHE PSI0B MUMEET MECTO TaKXkKe MpHU
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YMHOXEeHHUH nporpeccuu JItoka Ha 3070Tble KOHCTAaHThI. OTCIOa CIEAYET BBIBOJ
00 SKBUBAJICHTHOCTH PE3yJIbTaTa, JOCTUTAEMOTO IBYMsI pa3HBIMU METOJaMH, U 3a-
KJIFOUEHHE, YTO BOCIIPOM3BEICHUE CUCTEM €CTh CIIy4ail COBMEIICHUSI CAMOOPTaHH-
3alliy U caMopa3BUTHUs. B 3ToM 3akimoueHnn Metadu3uKu IpOsBIsSeTcs e€ MpHUH-
[T TIAPHOCTH albTepHATHB. Bo3HUKaeT Bompoc o opme MposBIEHUS MPUHITUIIA
TPUEANHCTBA.

[IpoBeneHHBIN aHAIM3 OCHOBHBIX CBOMCTB CaMOPAa3BUTHS €CTECTBEHHBIX CHU-
CTEM TIO3BOJISIET TIOCTPOUTH METAPUINICCKUN METOJ] CAaMOPa3BUTHS CHUCTEMBI B
TUTOCKOCTH €€ pa3BUTHS KaK OBl «BIOJb U TIoniepek». [1oioxum B €€ OCHOBY ycCTa-
HOBJIEHHBIE CBOMCTBA: HEU3MEHHOCTh CTPYKTYPbI IPe00pa30BaHU U YepeOBaHNE
anbTepHAaTUBHBIX psnoB Jltoka u @ubonauun (Tabdmn. 5). [Ipumem obiiee yciaoBue —
COTJIaCOBaHHBIEC TIOJIOKEHUS MIEPUOJIOB BCEX MAPHBIX mporpeccuid u psgoB dudo-
HaY4M JI0 U MOCJIE 11ara caMopa3BuTus rporpeccuu JIroka. 910 yciioBUE BHITEKAET
U3 UHBapUAHTHOCTU NMPUHIMIA NEPUOAUYHOCTH, a Takxke Gopmyisl bune. Jleil-
CTBUTEIILHO, TOSBJICHHE MPU CAMOOPraHU3allMM HOBOTO BHEIIHErO CJIOSI COIpPO-
BOXIACTCS OOIIMM CMEIICHUEM CaMOPa3BUTHsI PSIIOB HAa TIEPHOT (I1ar) HCXOTHOU
nporpeccuu u psaga Jlroka. B aToM nposiBisiercs ¢uznyeckas Hepa3pbIBHOCTh HO-
BOTO CJIOS CAaMOOpPraHu3alluy Mporpeccuu U psaa GuboHayuu, KOTOpas Cleayer
nByM nepuogam. OHU CBsi3aHbl C OJHOBPEMEHHBIM CMEIICHHEM MEPUOJIOB KakK
BJI0JIb, TaK M MOTIEPEK.

PaccmatpuBaemasi opma COBMENICHUSI CaMOOPTaHU3alMM U CaMOPa3BUTHS
COIMPOBOXKAAETCS HOBBIM SIBJICHHEM TPUEAMHCTBA: HEU3O0EKHBIM 3aroIHEHHEM
MEXCTPYKTYPHOTO MEPUOANYECKOTO MPOCTPAHCTBA «COEIMHUTEIBHON» CBA3BIO.
Jleno B TOM, 4TO aHANMM3UpyeMasi MOJENb CTPOUT HE TOJIBKO CTPYKTYpPY (CKeleT)
CHUCTEMbI, HO U BBIHYXKJI€HA 3aMOJHATH CBA3SMU MPOMEXYTKH IEPUOJOB, KaK B
[Ipupone, coemMHUTENHHON TKaHBIO. B 3TOM cilyyae mpUHIMI TPUEAUHCTBA MPO-
SBJISICTCSI B TOM, YTO TMPOMEXYTKH KaXIOTO Psifa 3armOoHSIIOTCS 32 KaKIbIM €ro
YJICHOM, a TIPOOEBI YJICHOB HOBOT'O CJIOS 3a UX Pa3HOCTHIO (Tabiu. 6-8). s map-
HBIX panoB Gubonayun u Jlroka umeem

R=Psan ®.B.1 —Pan JI.1, (12)

Pa3HOCTh KOTOPBIX 3aBUCHUT OT k¢ psina @.B.1. Onpenenum dpopmyiy mara psaa @,
YUUTBIBAs 4TO MEPEMEHHBIE PSI/IbI CBSI3aHbI 3aBUCUMOCTBI0 @ = k¢ L.

3anuiieM nepBeld mar psga @, npubaBisis K L eUHAILY M BRIYUTAs HAYalo,
OTKYJla CJIEyeT

ke (L+1)—ks- L =ka. (13)

Marepuan Tabn. 5 oTpaxkaeT oOIIyr HMU(POBYI MOJENb AIbTEPHATHBHBIX
HATPaBIIEHUN CaMOPa3BUTHSI €CTECTBEHHBIX CHCTEM Ha OCHOBE YEpEIOBaHUS IO-
TOOHBIX TIporpeccuit, psaaoB Jlroka u @udonauun. Meradu3ndeckuii METo 1 Iepu-
OJIMYECKOTO CaMOPA3BUTHS MOKA3bIBACT, YTO CAMOOPTAHM3AIMS HOBOTO Psijia Ha
Ka)JIOM TIEPHOJEC TOTIOJIHSAETCS 10 UX JUIMHE OJJHOPOIHOM CBSI3BI0, 3aTOTHSFOIICH
MEXCTPYKTYPHOE MPOCTPAHCTRO.
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Havana camopa3sutus tpaekropuii JIroka u ®udoHaqyuu

Camopa3BUTHE €CTECTBEHHBIX CUCTEM UCTIOIB3YET CBOIO IEPUOTUICCKYIO CH-
ctemy otcuera. [lapamerp kp hopMupyeT eCTECTBEHHYIO CHCTEMY YHCEN TapMo-
HUM. B e€ Havane nexart: uesnble yncia kp ropu30HTANIbHOM OCH U YKCIIa PsJIOB ca-
MOpa3BHUTHA 110 BepTHKaHLHOfI OCH. FOpI/I?)OHTaJIBHaH OCh HAUHUHACTCA C CAUHUIIbI
Y BO3pacTaeT TakKe Ha eIMHULY. Bee uncia ropu30HTanbHOU OCHU SBIISIOTCS IIPO-
HN3BOAHBIMU OT PA3HOCTH ITapbl 30JIOTHIX KOHCTAHT, YMHO)KeHHOﬁ Ha BO3pacTaro-
e yrcia kodddunuenta pasHooopasus. O000mmmM cuetHblid psag N uncen Kp
TOXKIECTBEHHBIM PAaBEHCTBOM

N=Kp- (1,618 -0,618)=Kp, nipu Kp=1,2,3, ... n. (14)

PaBencTBO 00MaaeT kak Obl CBOMCTBOM «MHOXKECTBA B €TUHUTHOM).

DNEeMEeHTBl PeaTbHOrO TOJsI CAaMOPa3BUTHUS, OCOOCHHO XHMHUYECKOro, 00ia-
JTAI0T CIIOCOOHOCTBIO MOCIIEI0BATEILHOTO MTPE0OPa30BaHUS COCEAHUX IEMEHTOB.
BrniepBbie npeobpazoBanue sapa aToMa a3oTa B PO aromMa KUCIopoia ObLIO BbI-
MOJIHEHO aHruickuM ¢uzukom Pesepdopaom [9]. YTounum dopmy u3meHeHUs
CTPYKTYpPBI CaMOpa3BUTHs, KOTOpasi OTOOpakaeT CaMOOPTaHHU3AIUIO 3aMOTHEHUS
MEXCTPYKTYPHOTO MpocTpaHCTBa. [Ipu 3TOM €€ CTONOLBI M CTPOKK CaMOPa3BUTHUS
CBsI3aHBI MKy co00i mepuogamu psina Jlroka (Tabdmn. 6). Couetanue nepuoaNIHO-
CTH ¥ HETIPEPBIBHOCTH B OOIIEM CITydae JOCTHTAETCs TEM, YTO CTPYKTYPHBIC ITPO-
MEXYTKHU MEPUOA0B TIEPBOTO CTOJIONA PsAI0oB @, L M UX pa3HOCTH R TakKe 3aIoJi-
HAIOTCA 4uciaMu cTpok. CTpyKTypa CTpOK U CTONOLA NpPEACTaBISEeT €AUHYIO
TPaeKTOPHIO (1IeTIb), IEPUOABI KOTOPOH HaeNeHbl OOPATHBIMU CBSI3SIMH CTPOK.

Tabnuya 6
CrpykTrypa camopa3BuTus JII0Ka U 3an0/iHeHHe CTPOK NMEPHOI0B

1

3

4 5 6

7 8 9 10

11 12 13 14 15 16 17

18 19 20 21 22 23 24 ... 28
29 30 31 32 33 34 35 .. 46
47 48 49 50 51 52 53 .. 75
76 77 78 79 80 81 82 122

Crtpyktypa camopaszsutus @uboHayuu npeacTaBicHa B Tabn. 7. 3HaMeHaTeTn
MEPBOrO CTONOIA MOBTOPSIOT ISl HATISAHOCTH OCHOBHOU psii Jlroka. Octaercs
CIIPABEIJIMBBIM CBOMCTBO PEKYPPECHIIHMH YHCEIT: TOYHO JIJISl IEPBOTO CTOJIONA U TTPH-
OnKeHHO JUIs mocneayronux. Jlio6oe uckakeHne OJHOro U3 TOUYHBIX WHBApUaH-
TOB (MJIM 30J0THIX KOHCTAHT) CaMOOpraHu3aliy KoHTpoaupyercs. Camopa3BUTHE
SBIISIETCS. KOMIIPOMHICCHBIM, UTO XapakTepHo /s sieneHuit [Ipupoast. Ito obecre-
YUBAET «T€HETUYECKOE» YNPABICHUE BCEMHU 3BEHBSIMU CTPYKTYPbl U TAPAHTUPYET
COXpPAaHEHHE KaXJOro 3JEMEHTAa U MHOXKECTBO BUJOB OT HCUE3HOBEHHUS. IDTO
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CBOWCTBO TapMOHUHU OTOOPa)KACT OAHY M3 BAXKHBIX PUYMH Pa3BUTHSI MHOT000pa-
3us I[lpuponsr. Tabn. 8 3aMbIKaeT TPUEIWHCTBO CAMOPA3BHUTHUSI PA3HOCTH PSIOB
Jltoka n ®uOoHAYYM C 3al0IHEHUEM CTPOK X MEPUOJIOB.

Tabruya 7
CtpykTypa camopa3puTust ®ndoHaAYYH M 3aN0JIHEHHE CTPOK NepPHOI0B
2,236/ 1
6,7/3
89/4 11,1 13,4
15,6 /7 17,8 20 22,3
25/11 27,236 29,472 31,7 33,9 37,8
40/18 42,236 44,472 46,708 48,944 62,8
65/29 67,236 69,472 71,708 73,9 102,8
105 /47 107,2 109,4 111,7 113,9 167,8
170/ 76 172,2 174,4 176,6 178,9
Tabauya 8
Pa3znoctu psigoB JIioka u ®uboHAYYH U 3aN0JTHEHHE CTPOK MEPHOIOB
2,236/ 1 5
6,7/3 0
6/ 4 8,236
8/7 10,236 12,472
14/11 16,236 18,472 20,708
22 /18 24,236 26,472 28,708 30,944 33,76
36/29 38,236 40,472 42,708 44,944 55,764
58/47 60,236 62,472 64,708 66,944 91,764
94/ 76 96,236 98,472 100,708 102,944 149,764

MeTapuzndeckuii METO/ MOKa3all, YTO Havajla CaMOpPa3BUTHS OTOOpaKaroT
UH(GOPMALIMOHHO-JIOTUYECKUE CBOMCTBA CTPYKTYp €CTEeCTBEHHBIX cucteM [lpu-
ponsl. OHU 00ecreynBalOT HEPa3pPhIBHOCTH CAMOOPTaHM3AIMKM KaXIOTO ATama
CTPYKTYpBI C €0 MEePUOJUIECKIM CaMOPa3BUTUEM, MPU 00s3aTETLHOM 3arojIHe-
HUM CBSI3IMU NEPUOAOB MEXCTPYKTYpHOI'O NpOCTpaHCTBA cUCTEMBl. Bo3Hukaer
BOIPOC: B YEM IPOSBISAETCS OOIIHOCTh CAMOOPraHU3aIMM €CTECTBEHHBIX MEPUO-
JUYECKUX CUCTEM U3 AJIEKTPOHOB, IPOTOHOB, HEUTPOHOB aTOMOB XUMUYECKHX 3JIe-
MEHTOB, CJICAYIOIINX WHEPIIUAIbLHBIM 3aKOHAM B3auMoielcTBHs? OOIIHOCTD MPo-
ABIISIETCS B TIOJOOWHU MEPHOJUYECKHX CTPYKTYP €CTECTBEHHBIX CHCTEM, KOTOPOE
WLUTIOCTPUPYETCS] TPUEAMHCTBOM U MHBAPUAHTHOCTBIO Ta0J. 6—8 B KAHOHUYECKOM
dopme. XuMHUYECKHE HIIEMEHTBI OTHOCATCS K aOCOJIIOTHBIM MEPBONPOXOALAM Ca-
moopranuzauuu [Ipupossl. [IoaTOMy 0OHM 3aHHMAIOT 1O MPaBy TOJBKO JIBE HAYallb-
Hble (LIEHTpAJIIbHBIE) CTPOKU TadJl. 5, HO MOTYT pa3BUBAThHCS OJHOBPEMEHHO IO
BCEM HAIPABIICHUSM.

Jlaypeat HoGeneBckoit mpemuu o ¢pusuke . Buruep ormetni: «...pyHKus,
KOTOPYIO HECYT NPUHIMUIBI CUMMeTpuu (MHBapuantHocTH. — (O.B.), COCTOHT
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B HQJICJICHUU CTPYKTYpPOW 3aKOHOB MPUPOJAbl WM YCTAHOBJIECHUU MEXKIY HUMHU
BHYTpPEHHEN CBA3M, TAK K€ KaK 3aKOHBI PUPOIbl YCTAHABIUBAIOT CTPYKTYpPY WIH
B3aUMOCBsI3b B Mupe sBieHui» [13. C. 23]. 3akons! [Ipupoabl BeIpakaroT U odec-
NeynBarT o0mui mopsaaok Beenennoi. [IpuHIMIBI HHBAPHAHTHOCTH TTO3BOJISIOT
YCTaHOBUTH B3aUMOCBSI3b MEXIy oOmmmu cBoiictBamu [Ipupoapl. AkaneMuk
H.H. Moucees nonaraet: «3akonsl [Ipupo/sl 0051a1a10T CTPYKTYpOii, Ha3pIBaeMON
npuHIunaMu naBapuantHoct» [14. C. 36]. U nanee «3akoHaMu MpUpPOIbI MBI HE
MO’KEM Ha3BaTh YTO-TMOO MHOE, KPOME TE€X CBA3EH MEXKIY SBICHUSMHU IPUPOJIBI
(¥ cOOBITUSAMU), KOTOPBIE MBI MOXKEM YCTaHOBUTH SMIUPUUYECKU WU CPEICTBAMU
JIOTUYECKOTO MBIIUIEHUS. TOJIBKO 3TH CBA3M MBI MOXKEM OTOXKIECTBIATH C TEMH
MpaBUJIaMH, KOTOpbIE JEHCTBYIOT B HAllEM MHUPE U ONPEAEISAIOT €ro MpOILECCH
camoopranuzauun» [14. C. 40].

Moaeanb caMopa3sBUTHUA €CTECTBEHHBIX CUCTEM

Brime paccmoTpen Ha ocHOBE MaTepuaia Tabi. 5 Mmetadhu3ndecKuii METo 1 ca-
MOPA3BUTHSI €CTECTBEHHBIX CHCTEM. B TaHHOM pa3zeinie paccMaTpuBaeTCsl YUCIIO-
Basi MOJI€JIb CAMOPA3BUTHSI CUCTEM U €€ MHBapUAHTHBIEC CBOMCTBA. OHA yUUTHIBAET,
B YAaCTHOCTH, OCOOCHHOCTH XMMHMYECKHX 3JIeMeHTOB cucteMbl JI.J. Menaeneena,
OrpaHUYEHHBIE TIepBOH mapoi psnoB Jlroka m dubonauum (tabdn. 5). ObOmas
MOJIeJIb COCPKUT paHee HEU3BECTHYIO mporpeccuio PuOOHAY4YM ¢ KOHCTAHTOM
ke = G = 2,236 u e€ napusle psabl. B otnnuue ot pabotsl aBTopa [1], 31€6Ch yun-
THIBAIOTCS HE TOJIBKO MOPSAIKOBBIE, HO U MACCOBBIE UHCJIa XUMHUUECKUX AIEMEHTOB,
a Tak)Ke He BXOJdIlKE B cucTeMy MeH/ieneeBa yrciia HeUTPOHOB aTOMa B KAHOHHU-
4yeckoit popme Tabir. 6—8 U UX OTKPBITHIE KOHCTAHTHI.

®opmynsl (8), CBSA3bIBAIOLIUE NEPEMEHHBIE MApHBIX MPOrPECCHil U PsAOB
TabJ. 5 TO3BOJSAIOT MOCTPOUTH MOJENb CAMOPa3BUTHS, CBSI3BIBAIOIIYIO MapHBIE
pansl: L.1 u @.1:

R=(G-1)-L;L=1;3;4;,7;11;... F=G-"L. (15)
Ona ompezenser COBMELICHHBIE CBOICTBa psioB caMopa3BuTus Jlroka

u OuboHayuH, MOATBEPXKAaeMble MaTepuanom Tadmn. 9. Kimouom Bxona B Mojenb
ABIISAIOTCA ymcina psia Jlroka. OHa UMeeT Tpy yHUBEpPCaIbHbIE KOHCTAHTHI:

R/L=G-1=1,236; (16)
F/L=G=2236; (17)
R/F=1-1/G=0,553. (18)

IlepBast KOHCTaHTa ONpPEAEIAET OTHOLIEHUE YNCEN PA3HOCTHOIO psAJia K YHC-
nam Jlroka. C TOYKHM 3peHUsT XUMUYECKHUX JIEMEHTOB Tabuuisl MeHneneeBa 3To
OTHOIIIEHHE YHUCET HEUTPOHOB U AJIEKTPOHOB aTOMa. BTopas KoHCcTaHTa ecTh OTHO-
IIEHHUE YUCEJ UCXOIHBIX MAapHBIX pAI0B (Tal. 5), TO €CTh MaCCOBBIX YMCEI K UUCITY
3JIEKTPOHOB aToMa. TpeThsi KOHCTAHTA €CTh OTHOLIEHUE HEUTPOHOB K MaCCOBBIM
yyciaaMm aToMa.
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Tabauya 9
CpoiicTBa napHbIX psiaioB Jloka u ®ubéoHay4n
L 1 3 4 7 11 18 29 47 76
Fr 5 5 10 15 25 40 65 105 170
F 2,236 | 6,7 8,9 15,6 | 24,6 | 40,2 | 64,8 | 105,1 | 169,9

Fr/Lr 2,236 | 2,233 | 2,225 | 2,228 | 2,236 | 2,233 | 2,234 | 2,236 | 2,235
R=Fr—Lr | 1,236 | 3,7 4,9 8,6 13,6 | 22,2 | 35,8 | 58,1 93,9
R/Lr 1,236 | 1,233 | 1,225 | 1,228 | 1,236 | 1,233 | 1,234 | 1,236 | 1,235

AN | AW N =

Bo3HukaeT BOmpoc — MOXHO JIM, 33/IaBUIMCh MPOU3BOJILHBIM YHCIOM psila
Jltoka, cMHTE3UpOBaTh NapaMeTPbl MOJEIIH JIJIs TPOU3BOJILHOM Haphl albTEpHATHB-
HBIX pssioB Taba. 5? OTBET MOJOKUTEIbHBINA. [[eCTBUTENBHO, TJIaBHAsT 0COOCH-
HOCTb MAapHBIX PSAJOB CAMOOPraHU3alUU COCTOUT B TOM, UTO OHU MOJJOOHBI, TO €CTh
OTHOIIeHHEe uX KoddduumenTos k¢ Bceraa pasHo G. Hampumep, mist psoB @.8.3
u L.B.2 umeem 11,18 /5 = G = 2,236. D10 3Ha4UT, uTO hopMyisl (15) 1 KOHCTAHT
(16)—(18) ocTaroTcsi cipaBeUTUBBIMU JIsI OOIIETO CITydasl CAaMOOPTaHU3AIH CH-
ctem. Paccmotpum nipumep: L = 7. Jlyig BeIOpaHHBIX BBILIE JBYX Yucel kG UMEEM
3Hauenue = 11,18 - 7=78,26, L =5-7=35u R =43,26. [1lo popmynam (16-18)
nonydaeM: R /L =43,26/35=1,236; F/L=78,26/35=2,236 uR/®=0,553.

PaccMoTpuM 0cOOEHHOCTH CHHTE3a MapaMeTpOB B HIDKHEH MOJIOBUHE PacIio-
JOXKeHUs1 pAnoB Tabmuiel 5. OHM BO3HMKAIOT U3-3a TOro, 4To umcia @ Tenepnb
CTaHOBSTCS MeHbule uucesn L. PaccmoTpum mnpumep CMEXHbIX psinoB L.1 u
@.1.1. [Ipumem, mo-npexnemy, L = 7. Torma @ =1/ G = 0,447 - 7 = 3,129
uR=L-®=3_871. Umeem npexnue koncrantel: R / L = 3, 871/ 7 = 0,553
uR/®=3,871/3,129=1,236, HO oHH, B oTinuue oT hopmy (16) u (18), cmeHmIM
3HAMEHATEJHN Ha TPOTUBOMOJIOKHBIEC 3HaUeHUs F' 1 L.

Yro xe u3MEHseTCs IPU HapYIIEHUH MapHOCTH psaoB? PaccMoTpum npumep
IBYX kg, paBHbIX 11,18 1 2,236. Onu coxpansior F = 78,26, uamensitor L = 15,652
u R = 62,6. B pesynbrare nonysaeM R /L =4, F /L =5, R/ ® = 0,8. D10 3Ha4UT,
YTO pa3pbIB PANIOB Ha miar coxpanseT Gopmynsl (15—18), HO UBMEHIET KOHCTAHTY
G? = 5 nporpeccun camoopraam3zarmu (10).

OOmue cBoiicTBa aHANIM3UPyeMOW MOJAENU OToOpaxkaroTcs Tabm. 6—8 Tpex
CTPYKTYP CaMOPA3BUTHUS €CTECTBEHHBIX CUCTEM, C 3aIIOJHEHHBIM MEXIepUOIuye-
CKUM IIPOCTPAHCTBOM. PaccMOTpuM npuMep caMOpa3BUTHUS CTPOK (HATIOJTHUTENEH )
CTPYKTYpHbIX uncen Jltoka u ®udonayuu. BozbMeM Npon3BoIbHOE CEUEHUE MPO-
rpeccuu Jlroka, Hanpumep unciio 47. OHO onpeaensieT CorjlacoBaHHbIE Ynciia Te-
puonoB 47 Jlwoka um 105 ®OuboHauuu, psaabl KOTOPHIX HUMET k¢ =1
u ke = 2,236. B pe3synbrate 006a cTpyKTypHBbIX uncia 47 u 105, HauanbHbBIX YHCeNd
CTPOK BHECTPYKTYpPHOH CBSI3M, OTpaHHYEHBI T€OpeTHdYecKu uuciamu 76 u 170
(trabn. 7 u 8). Umeem 47 JI.: 48; 49, 50; ...76. u 105d.: 107,1; 109,3; 111,5;
...167,8. DT psanpl 4McCen MOBTOPSIOT SKCIEPUMEHTANIBHBIE JAHHBIE CTPOKHU:
47 Cepebpo tabmauiel Menneneena (Tadu. 12).

PaccMoTpenHble TpUMEpBI OTpa)KatoT CBOMCTBA JAMCKPETHOW MOJEIH CaMo-
pa3BUTHUSL €CTECTBEHHBIX cucTeM Tabn. 5. OHM MPUOTKPHIBAIOT METAPU3IUUECKYIO
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BEPCHUIO: HavaJl IPOUCXOXKICHHS, CaMOOOpa30BaHUE CTPYKTYpPHI Cpellbl M Heorpa-
HUYEHHOE CaMOpa3BUTHE B IIPOM3BOJIbHBIX HANpaBleHUsX. B €€ ocHOBe Jiexart: aB-
JIEHHE 30JI0TOT0 CEYEHUs, IEPUOANUECKUE CBOMCTBA CTPYKTYP M CKBO3HOE MHOTO-
MEpHOE 1Mo100ue TPAaeKTOPH U cBsA3el, oOecrieunBaeMble TApPHBIMU IPOTPeECCH-
SMU U psilaMU TapMOHMYECKUX YHCEII, TPYIION X HHBAPUAHTOB M KOHCTAHT. DTO
HOJTBEPKIAETCS MHOIMMHU MEXIUCIHUIIMHAPHBIMU (PaKTaMH M HIDKE aHAIU30M
smnupudeckoit Ilepuoguyeckon cucremsl .M. Menneneesa.

OO6cyxnast TeMy OrpaHHYCHHI CaMOPa3BUTHSA, OTMETHM MHEHHUE aKaJeMHUKa
H.H. Mouceesa «Ilo-Buaumomy, moapistoriee 00JIbIIMHCTBO (U3UKOB TITyOOKO
y0ex1eHO, YTO BCe CBOMCTBA MAaKPOYPOBHS YK€ 3aKOAUPOBAHBI B MOJIEIISIX MUKPO-
ypoBHs (camoopranuzauuu. — O.5.)» [14. C. 51]. 1 nanee: «/Ipyroit aprymeHr He
MEHBIIEH 3HAUMMOCTH — 3TO CYLIECTBOBAHHWE HA 3€MJIE T'€HETHYECKOro Koja,
€IMHOTO JIJIsl BCETO JKUBOTO. AN(aBUT U3 YeTbIpeX OyKB — YEThIPEX HYKICOTH]IOB
U elle ABa/ILaTH aMUHOKHUCIIOT, — 3TO, BEPOSATHO, CJIEACTBHE HEKOTOPHIX MPOIIECCOB
ecTecTBeHHOro otoopa...» [Tam xe. C. 29].

IlepuoaAMYHOCTH CAMOPa3BUTHS U yIIPaBJIeHH e

MHOXeCTBO NMEPHOANYECKUX PAJOB U MpOrpeccuii 00JaaaeT BaKHBIM CBOM-
CTBOM OKTAaBHOTI'O psi/ia — COBMEIATh IEPEMEHHOCTH IPe0Opa30BaHUI YKCEI 110 Te-
proaaM ¢ HEM3MEHHOCTBIO UX OTHOCUTEIBHBIX 3HaUeHUH (M3MepeHuit). Paccmort-
puM TIpuMep 30510TOH nporpeccuu (tadm. 10). B npenmnocnennei cTpoke npeacTas-
JICHBI TIEpEMEHHBIE Pe3yIbTaThl MPeoOpa3oBaHus Yncia 3 Mo mepuoaaM mporpec-
cun. [locneausisi cTpoka OTpa)kaeT MOCTOSHCTBO UX OTHOCHUTEIIBHOTO Pe3yJbTara.
Ecnu 310 He Tak, Hampumep, MOABWIOCH YUCIO 1,5, TO MpaBMIIO peKyppeHLUU
MPOTPECCUU Xn = Xp-1 + Xn-2 TO3BOJSIET BOCCTAHOBUTH MPaBUIILHOE 3HAYCHUE!
4,854 = 3 + 1,854. '1aBHad 11eJIb COCTOUT B 00€CIICUECHUN HEU3MEHHONM TOYHOCTH
HH()OPMAITMOHHBIX AJITOPUTMOB (T€HOMA) TapMOHUU cucTeM. [Ipumep mrocTpu-
pYyeT MPUHIIUI «KT€HOMHOT0» YIIPABIEHUSI TAPMOHUHU, €T0 TIOMEX0YCTOHYHBOCTb.

Tabnuya 10
n -2 -1 0 1 2 3 4
Iporpec. 0,382 0,618 1 1,618 2618 4,236 6,854
[epemeH. 1,146 1,854 3 4,5 7,854 12,708 20,562
Xn /Xn-1 1,618 1,618 1,50 1,618 1,618 1,618

OkTaBHBIE NIpeaebl TADMOHUHU

[Ipenenst B pusmKe MPUHATO OLIEHUBATH MOCTOSTHHBIMU OKTaBaMU HATypalib-
HOoro psga. llpeoOpazoBaHue TEPEMEHHBIX MEPHOJOB MPOTPECCHH B OKTABBI
BBINTOJIHEHO B Tabxn. 11. Pe3ynbTarhel moka3anu, 4To mpeaesbHas JIHHA TaOIHIIbI
MeneneeBa, orpaHMueHHAst 7 OKTaBaMH HAaTypaJbHOTO psAJia, HE JOJKHA MPEBbI-
maTh yuciao 128. OT1o peanbHo BbinonHsAeTcs 104 sneMeHTaMu. Y JOBIETBOPEHUE
M3BECTHOTO Mpesena (U3UKU B CEMb OKTaB CYMMOI! YHCeNl XUMUYECKHX 3JIEMEHTOB
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CHUCTCMBI MGHILCJIGCBB_ ABJIACTCA OUYCPCAHBIM CBUACTCIBCTBOM CAUHCTBA CaMOOD-
TraHu3anmuu HpI/IpOI[I)I. TI'unotesa OrpaHUYCHHA NPCACTIOB CaMOPA3BUTHA TOATBEP-
KAACTCA YHUCJIOM HU3BCCTHBIX XMMHNYCCKUX 3JICMCHTOB, 4 TAKKC CYIICCTBOBAHUCM
(T'PaHUYHBIX» HGYCTOI\/'I‘II/IBBIX OJIECMCHTOB C MaJIbIM BPEMCHEM CYHICCTBOBAHMA,
KOTOPOC MOXKET BO3BHUKATD IIPpHU Ooonpmux ynciax JIroka.

Tabnuya 11
A 4 7 11 18 29 47 76 123 199 322
b | 4236 | 6,854 | 11,09 | 17,94 | 29,034 | 46,97 76 123 199 322
B | 4,236 8,718 | 17,94 36,92 76 156 322
| 1,029% 1,029* | 1,0298 1,0291¢ | 1,029 1,029% | 1,029'28
pi 4 8 16 32 64 128 256

OrpaHuyeHne caMOpPa3BUTHS CHCTEM

CTapLHHe gucaa JIroka MPAKTUYCCKU TOYHO CJICOAYIOT 30JI0TOH nporpeccuun
@p = pi].

JlelicTBUTENHHO, pa3HOCTh uncen 7 — 6,854 = 0,146 mis p = 4 cocraBisier
mutib 1/47 dacte oT HoMuHANIA. [To3TOMY 1715 aHamM3a KHHEMAaTHYECKUX TTapameT-
poB mTporecca camopa3Butus Jloka Bocmoib3dyemcs (OpMYJON MPOrpeccuu.
CKopocTh caMOpa3BUTHUS OMPEIENAeTCs MPOU3BOIHON @p MO €AMHHULIE CYETA p
nepuoAoB psaa Jlroka

V= (@)= (p—1) 7.

OtHomieHne mnpeAmecTByOmuXx Gopmya ectb (haktop 7p, Onmpeaensroninit
yOBIBAIOIIYIO JIOJIIO p K PacTyIIuM nepuogam Dp

Tp:Lp/‘/p:®p/(p—1)

YcTaHOBNIEHHBIE OIIEHKM MOKA3bIBAIOT, YTO OHM MOTYT OTPaHUYMBATH JIOIMY-
CTUMBIC IPCACJIBI ITPOLICCCA CAMOPA3BUTUA U YHUCIIO XUMHUYCCKUX 3JICMCHTOB. CDOp-
MYJIbI CBUICTEIBCTBYIOT, UTO CAMOPA3BUTHE TAPMOHHH IPOXOIUT C BO3PACTAIOIICH
CKOpPOCTBIO mporiecca. B Hauane camopassutus paktop T1 =oco mpu p = 1, a B KOHIIE
BpeMs mporiecca Tp yosiBaeT ¢ poctom p. B ipeaene daxrop 7p = 0 mist 601b1MX
yucen p. lannasiii ¢pakrop dpuznuecku nompoden Bpemenu. [loatomy oH mposiBis-
€TCsl KaK M3BECTHBIN AMHAMUYECKUN MPUHIUI B3aUMOACUCTBUS TEI: YeM OOJbIIIe
DHEPIHsl y YacTHUIlbl, TEM KPATKOBPEMEHHEE aKT Ieperadyu €€ Teily. JTO SIBICHUE
MOATBEPKAAET IPUCYTCTBUE B XMMHUH KOPOTKO XKMBYILIUX DJJIEMEHTOB, KpalHe
OTPaHUYMBAIOIINX YHCICHHOCTD TabmuIly MenneneeBa. « TymUKOBBI» Ty Th XUMU-
YECKUX AJIEMEHTOB, C YETKOW MHIMBUIYabHOCTBIO UX CBOMCTB, OKa3ajucs HEMo-
XOJSIINM ISl pPACTEHHs U KUBBIX cucTeM. OHU MpeanowIn MyTh 0e3rpaHUuYHBIX
dbopM camoopranuzaiuu 6€CYNCICHHBIX CUCTEM Ha OCHOBE MHOT000pasus 1moa00-
HBIX CTPYKTYD.
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Hauvana camopa3BuTHS U MEPUOAUYECKAS CHCTEMA
xuMuiecknx 3ieMeHToB /.. MeHnaeeeBa

[Tepronuueckas cucreMa XMUMHUYECKHUX 3JIEMEHTOB, moctpoeHHas J[.1. MeHe-
neeBa B 1869 rony, siBunach OOHUM U3 KpynHeHmmx OTKpeITH XIX Beka.
OH nomnarai, 4To «eCTECTBEHHEE BCEr0 UCKATh 3aBUCUMOCTH MEKIY CBOMCTBAMHU U
CXOJICTBAaMH 3JIEMEHTOB, C OJTHOW CTOPOHBI, U UX aTOMHBIMU MacCaMH — C APYTOM»
[4. C. 30]. Cemb nepnoa0B 3aaHbl IEPBHIM NEPUOTAYECKUM CTOIOIIOM TaOJIUIIBI.
OHHU CBsI3aHBI C POCTOM JJEKTPOHHBIX OOOJIOYEK aTOMOB (KBAHTOBBIX YHCEN).
B xaxnoi crpoke umerorcs VIII rpynn xuMuueckux 31€MEeHTOB. YHCIIO0 3JIEKTPO-
HOB BO3pacTaeT Ha €IMHUILY, aTOMHBIE MacChl — Ha KOHCTaHTy 2,236. [Tocneaamii
cTos0er] TaOIUIbl 3aKaHUYMBACTCS HEUTPAIbHBIMU ra3aMiu. BHU3Y TaOmuIb moMe-
IIEHBI OTJEJILHO IPYMIbI 3JIEMEHTOB, 37I€Ch OIyIIEHHbIE, ITOJyYUBIINE Ha3BAHUS
JAHTAHOWIBl M aHTHHOWABIL. B Tabn. 12 mpeacraBieHbl SIEMEHTHI, HaYMHAS
C UCXOJHBIX Ta30B BOJAOPOJA U Teius, U Janee BHU3 TaOIHUIIbI JO TAXKEJIbIX MeTal-
JIOB U BIIPaBO K HEUTpaJIbHBIM Ta3am. Haio moguepkHyTh, yTO TalMIIa COCTaBICHA
B ()YHKIIMH YK CEIT, KOTOPBIE O3AHEE OB OTKPBITHI PpaHIly3CKUM YueHbIM JItoKa.
Omna comep>XuT B HesIBHOM (opme Takke uncia (6e3 ykazanus psga @uboHauun),
OTpa’kaloIIue OTHOCUTEIbHBIE AaTOMHBIE MAacChl, M HE COIEPKUT JaHHBIE O HEUTPO-
HaX, KOTOpBIE TOT/1a HE OBUIH U3BECTHBHI.

Tabauya 12
Ile- Psitnt I'pynna 3jieMeHTOB
pHox I 0|1 [ IV ] V | VI ]| VI VIl 0
1] 1LH; 1 2, He
2 | n | 3Li;69 |4.Be|lsBl6C|N[80]9F 10, Ne
3 | m 11,82 22912, ¢]13,A]14,8i] 15.P | 1658 17, 1 18, Ar
4 [ v [19,K;39,1 0, ca 21, 8 [22, Ti[ 23, v [24,¢r[25, M| 26, F 27, Co| 28, N
V|29, Cu; 63,5 30, Zn| 31, G 32, Ge| 33, As|34, Se[35, Br 36, Kr
5 | VI [37,Rb; 85,538, Sr|39, Y[40, Zr|41, Nb| 42.M [43, Tc| 44, R |45, Rh| 46, P
VI |47, Ag; 107,848, Cd 49,1 |50, Sn| 51,8b |52,Te| 53, 1 54, Xe
6 | vir |55, Cs; 132,9]56, B 57, L] 58 | 59 | 60 | 61 |76,08 77,1 ] 78,1
IX |79, Au; 196,980, g| 81 | 82 | 83 | 84 | 85
7 | X | 87,Fr;223 [88.Ral 89 | 90 | 91 | 92 | 93

SnpoM cucTEMBI 3JIEMEHTOB TAOJIULIBI SIBJISIOTCS KIETKU C MAPHBIMU XapaKTe-
pPHUCTUKAaMU: 3aps]l aTOMHOTI'O siipa Z, €ro OTHOCUTENNbHAs aTOMHas Macca A. 3aBU-
CHUMbIE 4Mciaa HEWTpoHOB N ObuM cBsizanbl ¢ 4 U Z B 1932 rony ¢opmyinoit
Npanenko—I eiizenbepra [4. C. 43].

Z=A-N. (19)

CnBuru uucen Jloka Ha €OUHUILY MO JUIMHE CTPOK HMEIOT aHAJIOTHIO
C BIepBbIE NOCTUTHYTHIM Pesepdoprom pusnueckum mnpeBpaiieHueM apa a3oTa B
coceiHee sApo Kuciaopoaa. B pesynbrare coeAMHEHUS AJIEKTPOHA € MO3UTPOHOM
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oOpazyertcs 1Ba poToHa y-mydeil. «Vcmyckanue Mo3UTPOHA MPOUCKXOAUT B PE3YJIIb-
TaTe MpEeBpallleHUus MPOTOHA B HEUTPOH U, CJIENOBATEIIbHO, COMPOBOKIACTCS
YMEHBIICHUEM TIOJIOKHUTEIBHOTO 3apsaa aapa Ha enquHuiy. OOpa3oBaBIIMNCS TIPU
9TOM 3JIEMEHT NEPEMEIAETCS B IIEPUOJAUYECKON CUCTEME Ha OJMH HOMED BIIPABO
oT ucxonHoro smemenTa» [9. C. 64]. CTpykTypa eCTECTBEHHON CaMOOPTaHU3aLuN
XMMHUYECKHX 3JIEMEHTOB MMeeT J1Be (opMbl camopa3BUTUs. OCHOBHOM YyCKOpsIO-
IIMHCS TPOLIECC 33JaeTCs EPBBIM NEPUOTUUECKUM CTOIO1IOM Tabmauibl. C pocTomM
nepuoa YBEIUYMBAIOTCS METAIJIMUYECKHE CBOWMCTBA 3JIEMEHTOB M MPOTPECCUBHO
COKpaIaeTcst uX (akTop BPEeMEHH, OTPaHUYMBasi MPOLIECC CAaMOPA3BUTHSA. 3aMe]l-
JIEHHBIH MpoLece MO0 CTpOKaM Ipeol0pasyeT XUMUYECKHE IEMEHTHI APYT B ApyTa.
OH 3amelaer MeTauNINYeCKUE CBOMCTBA HEMETAIMYECKUMU U OTPAHUYUBAET dJIe-
MEHTBI UHEPTHBIMU Ia3aMHU.

[Tpo6nema coznanus [Tepuoauueckoii cucremsr .M. MeHeneeBbIM cocTosiia
B IIOCTPOEHMM CTPYKTYpbl TAOJIMLbI U3 M3BECTHOTO, HO HEOTPAHUYEHHOTrO €Il
yuciaa XxuMuueckux saemMenToB XIX Beka. I[Ipenctosino 00beIMHUTD MEXKTY CO00i
napHbie yncia okojio 100 XUMUYECKHX 3JIEMEHTOB — MOPSIKOBBIE YHCIIA JIEKTPO-
HOB Z U OTHOCHUTEJIbHBIE siIepHBbIE MacChl A. TpyIHOCTH AOMOIHAIUCH TEM, UTO PSJL
Jlioka u popmyna bune He ObUIM U3BeCTHHI, (hopmyna (19) orcyTcTBOBanNa, a psf
®uboHayun He u3ydeH. Bo3HukaeT Bompoc: Kak aBTop Ileproanueckoil cucTeMbl
MOT MPEJCTaBUTh U MOCTPOUTH B 3TUX YCIOBUSX YCTOMYMBYIO MEPHOIUYECKYIO
CTPYKTYpy CaMOOpTraHHU3al1K, He UMesl CBEJCHHUM O psJiaX cCaMOpa3BUTHUS U UX CO-
npsokeHun? [lepuoanueckuii psix ObUT OTKPHIT (PpaHITy3CKUM MaTeMaTukoMm JIroka
ciycts 10 ner nocine co3nanus Tabnuuel. ABTop [lepuoanyeckoit cucremsl, oba-
Jast OOIMPHBIMHU 3HAHUSMH BEJIMKOIO YYEHOIo U IiIyOovaifiieil mHTyunuen, cam
OTKpbUI B 1867 rony, no kpaiiHel mepe, psag Jlroka. [loaToMy cripaBeannBo HMeHO-
BaTh JJAHHBIN NEPUOANYECKUN psg uMeHaMu MeHnaeneeBa—JIroka.

Cucrema /.. MenaeneeBa u CTpPYKTypPHbI€ CBOMCTBA CAMOPAa3BUTHSA

B nanHom pasznene paccmaTpuBaeTcs HaudaibHas (opMa camMOOpraHU3aIuH,
no100Hass SMIIUPUUECKUM JTaHHBIM B Ta0m. 12. E€ Mozens BKIIOYaeT B COBPEMEH-
HBIX TepMUHaxX psan JIoka, onpeaensionil mepuoIndecKyro CTPyKTypy dJIeMeH-
TOB, U psin PuboHayun, 0TOOpa)KaIOMIMKA €ro MaccoBble 4ucia npu ke = 2,236.
OueHuM CTeneHb COOTBETCTBHUSI UWCIOBBIX JAHHBIX Ta0d. 12 TeopeTuyecKum
TPACKTOPHUSIM CaMOPAa3BUTHSI TAPMOHHUH M YCTAHOBUM (DOPMYJIBI CBSI3U TPEX Iepe-
MeHHBIX Z, A u N ¢opmyisl (19) ¢ mapamerpamu camoopranuzaruu. s 3Toro
COIMOCTaBUM CTPYKTYpY, CUCTEMY OTcueTa U nepeMeHHsle Z u A tabn. 12 ¢ ycra-
HOBJICHHBIMH BBIIIIE IEPEMEHHBIMH camopa3BuTus L, F'u R (Tabn. 6-8). Bee cTpoku
Tabin. 12 HaunHaroTcs ¢ uncen JIroka nmepBoro cTondiia U BO3pacTaroT MO CTPOKaM
Ha eauHuly. VX HadainpHble Yuclaa NOpUHAIEKAT pany MenaeneeBa—JIroka
U JIONIOJTHEHBI TpeMsl unciamu PuOOHAYYH, a JITUHBI CTPOK OTPAHUYCHBI TIEPHO-
namu nporpeccuu Jlroka. MiMeroT MecTo HECKOJNIbKO HE3HAUYUTEIbHBIX YHCIOBBIX
OTCTYIUICHUH YHCel MepBOro cToyoma Tadi. 12 OTHOCUTENBHO TEOPETHUECKUX JaH-
HBIX 00OUX PSJIOB.
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ComocraBneHne MAaHHBIX TaOl. 12 ¢ TEOPEeTHMYECKUMH MPECTABICHO
B Ta0n. 13. B nepBoii cTpoke: BO-NEPBBIX, OTCYTCTBYIOT Ba uncia MeHaeneeBa—
JIroka 4 u 7, BO-BTOPBIX, TPUCYTCTBYIOT uncia ®ubonauuu 37, 55 u 87, B-TpeThuX,
HECKOJIbKO YHCEJI HE3HAYUTEIBHO OTJINYAIOTCS OT TEOPETUYECKUX JaHHBIX — YhClIa
19,37,79u 87 ot 18, 34,76 u 89. Bce oTCTyIUICHUS BBIAEICHBI )KUPHBIM HIPUGTOM.
3a ManocThIo, X 00IIee OTHOCUTENIFHOE BIMSHUE HA KOHEYHBIE PE3yJIbTaThl COMO-
CTaBJICHUI HE3HAYMUTENIbHO. Tpu BepxXHHME CTPOKM Tady. 13 moka3bpIBaioOT, 4TO
CTPYKTypa CUCTEMBI OTCUETA YHCEJI COBMAJAIOT C JaHHBIMM TpaekTopuil Jltoka u
®ubonauuu Tabda. 6 u 7.

Tabauya 13
ITepserit cTonberr 13 11 19 29 37 47 55 79 87
Yucna Menpeneesa—JIroxka | 1 ({3 (4| 7| 11 18 29 47 76
Uucna OuboHaugn 34 55 89
OrtHOC. aTOM. MaccChl 23 39 64 85 | 108 | 133 | 197 | 223
Teop. oTH. aTom. macc. 246 | 40,2 | 64,8 | 83 |105,1| 123 |166,6| 199

YcranoBuMm GopMysiel CBsI3M Tpex mepeMeHHbIX N, Z, A paBenctBa (19)
¢ mapaMmeTpamu camoopranuzanuu L u F, npuueM Z = L u A = F. Bocnosibzyemcst
dopmyo, cesa3biBatomieil psaasl Jlroka u @ubonayun F = G - L. U3 popmyiisl
Npanenko—I eiizendepra (19) onpenenum uncino HeHTpoHOB N

N=A-Z=G-L-L=(G-1)"L.
3anwuimemM uckombie GopMyITbl Ta0HIEl Menaeneea st N, A u Z.
N=(G-1)-LLA=F=G'L,Z=1L. (20)
WHTepBabl CTPOK ONPENENISIOTCS PABEHCTBAMH:
Luw+np=Li+1uFu+n=F. + G, (21)

rae G=1,618 + 0,618 = 2,236. Ota Mmojenb, kKak u obmas mozaens (15), umeet Tpu
paHee HEeU3BECTHBIC KOHCTAHTHI, MOATBEPKAaeMbIe Ta0l. 9,

A/Z=27236, (22)
N/Z=1,236, (23)
R/F=1-1/G=0,553. (24)

[TepBas KOHCTaHTa yCTaHABIMBAET HEU3MEHHOCTh OTHOIICHUN OJTHOMMEHHBIX
MacCCOBBIX UHCEN U JIEKTPOHOB aroma. BTopasi KOHCTaHTa €CTh OTHOIIIEHUE YHCIIa
HEHUTPOHOB K 3JIEKTPOHAM aTOMa, a TPEThsl — HEHTPOHOB K MACCOBBIM UHCIIAM.
[leproguueckue CBONCTBA 3JIEMEHTOB OIPENEISIOTCS 4YuciaamMu psaaoB Jlroka,
O®uboHauyu M OrpaHUYEHBI CEMbIO OKTaBaMH. Mojenb camMopa3BUTHS MaTepUU
UMEEeT MEePUOINIYECKYI0 CAaMOOPTaHU3AIHIO CTPYKTYPhL, CBOOOAHOE MEKCTPYKTYP-
HOE€ TIPOCTPAHCTBO KOTOPOH  3amlOJHSETCS  «COCOUHHUTEIBHOM  CBSA3BIO».
®opmynst (20-24) Ilepuoguveckoid cuctembl MeHzaeneeBa OOBEAMHSIOT [1Ba
ATBTEPHATHBHBIX Psila CAMOPA3BUTHS U TMOITOMY SIBIISIFOTCS YaCTHBIM CIIy4aeM
obmet mogenu (15), koTopas He UMeeT 3Toro orpannyeHus. OnHako 06e Moaen
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10T0OHBI U MOATBEPKAAIOT UCXOTHBIC MPUHITUIBI METa()U3UKN CaMOOPTaHU3AITHH.
[TosToMy Tpu BBIIEIEHHBIX 371eCh psaa Tabaumel MeHneneesa, nmeromue Gopmy
TEOpPETUYECKNX Tabi. 6—8 B MEPEMEHHBIX TapMOHHUH, MOTYT OBITH JIOTIOJIHEHBI
MOCIEAYIOIUMHU CTPYKTYPHBIMH PSAAMH B IPOTUBOMOJIOKHBIX HAIIPABICHUSX.

Bxonom (kmouom) kK Moaenu SBIs0TCS uncia L pana Jlroka nepBoro ctonodia
tabn. 12. Paccmotpum mpumep: cepedbpo ¢ L = 47. Ilo ¢popmynam (20) umeem
N =158; L =47; F=105. Tabnuunsie ganusie N = 61; Z =47; A = 108 6auskue.
[Iponomxum pacyer no CTpoke sl 0J0Ba U oaa. X pe3ysbTarsl COMOCTABIEHBI
C OIIBITHBIMU IAaHHBIMU Ta0J1. 12 1 MOKa3aju MOTPenrHOCTh B HECKOJIBKO TIPOLIEHTOB
(Tabn. 14). lanasie Tabn. 15 moaTBepaMIM MOJHYIO COTJIACOBAHHOCTHh TEOPHUU C
JaHHBIMU €€ TIepBOTO CTOIONA.

Tabruya 14
DJIeMeHThI N Nonvim L, Zonum F, Aonvim Fr/ Aonum
Cepebpo 58 61 47 47 105 108 0,97
O0BO 61,8 69 50 50 112 119 0,94
Won 65,5 74 53 53 119 127 0,94

[Tapubie nanHbIC Lmas 1 Fmes TaOMuupl MeHaeneeBa MpeACTaBICHBI CTPO-
kamu 2 1 5. ComnocTaBiaeHue TEOPETUUECKUX CTPOK 1 M 4 C ONBITHBIMUA JAHHBIMHU
CTPOK 2 U 5 MOATBEPKAAET XOPOIIEe COracue.

Tabauya 15
ConocraBjieHHE TEOPETHYECKUX H TAGJIMYHBIX JAHHBIX MEPBOr0 CTOJI0IA TAG MBI
1 L 1 3 4 7 11 18 29 47 76
2 Lynas 1 3 4 7 11 19 29 47 79
3 F; 5 5 10 15 25 40 65 105 170
4 F 2,236 6,7 8,9 15,6 24,6 40,2 64,8 105,1 | 169,9
5 Fonas 1,01 6,9 9 14 23 40 63,5 107,8 190
6 3-1 4 2 6 8 14 21 36 58 94
7 4-1 1,236 3,7 4,9 8,6 13,6 22,2 35,8 58,1 93,9

Yrtounum cratyc Tpex uncen Gubonayun, nonoHsonmMx psija JIroka TaGmirbt
MenneneeBa. Bo3pMem wmonmens — kKoMOuHUpoOBaHHOTO psiga Jlooka Tabm. 2
ckp=+/1,618=1,272, cokpamaromum 1,618 no 1,272. 1,272 /1,236 = 1,029 TouHo
orpenenser KoHcTaHty 1,272 B HoBoM MacmuTabe. Eciu [Ipupona nomyckaer kom-
OMHHPOBAHHYIO (GOpPMY CaMOPa3BUTHS «BIOJIb» HCXOAHON mporpeccuu Jlroka,
CJIeI0BATENIbHO, OHA JIOMYCKAET U MapHYyIo nporpeccuto GuboHauyu nogo0HyIo ei.
Craryc yucen Taba. 12 ecTh HOBBIN ATall CaMOPa3BUTHS «IUIOTHBIX)» TPOTPECCHIA.

CTpyKTYpHBIii aHAJIN3 CAMOOPTraHU3AHHI
nepuoanyeckoit cucremsl I.1. MenaeneeBa

Mertapusnyeckuil aHaqu3 caMOpa3BUTHS €CTECTBEHHBIX cucteM llpupossl
OrpaHUYMBACTCS NHPOPMALIMOHHO-JIOTHYECKUMU OCHOBaHUSIMU. OHU BCKPBIBAIOT
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SIBJICHUE HEPA3PBIBHOCTHU CJI0SI CAMOOPIaHMU3aLMK C €r0 MEPUOINYECKUM caMopas-
BUTHEM. Poslb M 3HaYeHHE NMPUHLUIIA MAPHOCTU aJIbTEPHATHUB CaMOOPIraHU3ALMU
BBIPAKAET YUCIIOBASI MOJENb B3aUMOJECHCTBUS YEPEAYIOIINXCS NPOrPECCU U ps-
noB Jlroka n duboHay4M, ONMPEACTAIONHNX CTPYKTYPY (HOPMUPYEMON CHCTEMBI.
[IpyuHUMI TpUEAUHCTBA AOMOIHIET CTPYKTYPY CAMOPA3BUTHUSL CUCTEM IMPUCOEIH-
HEHUEM COCMHUTENBHBIX CBsA3eil. C TOUKM 3peHus (PU3UKU WICHBI MAPHBIX PSII0B
0TOOpaXaroT JIEKTPOHBI, MO3UTPOHBI, HEUTPOHBI ATOMA U KOHCTAHTHI UX OTHOIIIE-
Huil. [leppoanuHOCTH BhIpaXaroT KaK BHEILIHUE ITapaMeTphbl aTOMa, TaK U BHYTPEH-
HIOIO CTPYKTYPY MaCCOBBIX YHCEN €T0 SiApa. ITOT BOIPOC JETANbHO pa3padoTaH B
xumun [4]. [IpoGnemMy CTpyKTypbl MAaCCOBBIX YHCEN siapa aToMa oTMeTHI P. deii-
HMaH B CBOMX JIeKIUAX. OH MOAYEPKHYJ MOJIOKUTENBHYIO CBSI3YIOIIYIO POJIb Ta0-
muuel JI.M. MeHneneeBa u OTCYTCTBUE €€ pe3yJIbTaTOB B MCCIEJOBAHUAX CTPYK-
Typsl anpa atoma [10]. IlosiBunacr BO3BMOXHOCTh UCCIIEIOBAHMS HA Pa3HbIX YPOB-
HSIX CTPYKTYpPBI HEPUOANUYECKON CaMOOpraHU3aI1H.

PoJib 3Heprum B 00pa30BaHUM XUMHYECKHX 3JI€MEHTOB

YacTHass TeOpHUsl OTHOCUTENBHOCTH DWHINTEIHA yCTaHOBWIIA, YTO HapsAy C
HEU3MEHHOM Maccoi okos mo Hel0TOHA CyliecTByeT nepeMeHHas Macca, 3aBUCS-
mas ot sHeprun. Hemeuxkwii pusuk 3ommepdernsa Ha3Bal €€ Maccoi JBMKEHUS
[19. C. 24]. Ona onpenensercsa Gopmyiaoi m = mo-N1 — B2, rae B — OTHOCHTENb-
Hasi CKOPOCTh. DTOT 3aKOH BIEPBbIE ObLT MOJYUYEH BEIUKUM TOJUIAHICKUM (HU3H-
koM Jlopenniom B 1904 roxy. OH nmoka3bIBaeT, 4TO Macca XUMHUECKUX 3JIEMEHTOB
dbopmupyercs sHeprueit. P. @eitnman onpeenui 3To cioBamu: «Martepus ecTh 3a-
CTBIBIIIAS DHEPTHUA. PackpbiTHe 3aK0Ha 00pa30BaHUS BEIIECTBA CBSA3BIBACTCS C KOH-
CTAaHTOM OTHOIIEHUS MacC MPOTOHA U AIEKTPOHA mp /me = 1836,152» [20]. Ycra-
HOBHM €€ MOJIOKEHHE Ha TUIOCKOCTH CTPYKTYPbI CaMOPa3BUTHSL, TOJ00HOM TabII. 5.
OTO ompenensier: NpeaeabHbld WieH psna JIoka, JomyCcTUMbIE TPaHUIBI CTPYK-
Typbl CaMOpa3BUTUSl M MPUPAIICHHS JIOKAJIbHBIX MAacC JIBH)KEHHS 3JIEMEHTOB.
Macca npoTtoHa BbIpaKkaeTcsl yuciaaMu F, a TPyIIbl 3JEKTPOHOB 3SJIEMEHTOB —
guciamu L. KoapumumenT u ero CTPYKTypHbIE 3HAYCHUS OMPEICIISIOTCS
Kpe=k'c- L= 2,236" - L,tnen= 1,2, 3,...

B Tabn. 16 mpexacraBneHsl: mpuMep MPeaeIbHON TPACKTOPUHA CaMOPA3BUTHS
JIroka, onieHkH Kpe M CTPOKOM 3 OHH 7K€ B IPOLIEHTAaX K MAKCUMAJIbHOMY 3HAYEHHUIO.
Koadpduuuent Kpe = £'G - L = 1900 npu k"G = 25, L = 76 (301010) U n = 4,
YTO C TOYHOCTHIO 3% Omu3ko Kk Kpe =1850 mpu L = 74. Ilpupaiienue mMacc IBHKe-
HUS CJeayeT mporpeccuu camopas3Butus Jloka.

Tabauya 16
IpucoennHeHnne Macchl ABMKEHUS K WieHaM psiia JIloka XHMHYeCKHX YJIeMEeHTOB
1 L 1 3 4 7 11 18 29 47 76
2 Kpe 40,5 | 65,5 106 171 277 449 726 1174 1900
3 Kpe, % | 2,1 3.4 5,6 9 14,6 23,6 38,2 61,8 100
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Camoopranuzanusi XUMUYECKUX 3JIEMEHTOB BcelleHHOH omnpenensieTcs: sHep-
TETUYECKUM COZIep>)KaHneM ux Macc nBrkenus. [locrosiunas Kpe= 1836,152 orpa-
HUYUBAET MPOIECC CAMOPA3BUTHS U YUCIIO0 XUMHUECKHUX 3JIEMEHTOB TIEPUOIOM DJIe-
MeHTa L = 76. Cneayromuii nepruo UMEET paIiOaKTUBHBIE XUMUYECKUE DJIEMEHTHI
C MajbIMU TOJNYNEpUOAAMH pacmafa (MoNoHuM, paguit U ap.). OrpaHudeHus
UMEIOT KaK BEpXHsS UeTBEPTh 00s1acTu (Tabu. 5), Tak U €€ CUMMETpUYHAs HIDKHSAS
oOparHas nocrostaHas 1 / Kpe = 0,0005. Kocmuueckoe o0pa3oBaHre XUMUYECKUX
AJIEMEHTOB B MUPE M3 DHEPTUU SIBIISAECTCS] MTOBOPOTHBIM 3TAllOM CaMOPa3BUTHUS Ha
3emute. [locneayromuii mpoiiecc BOSHUKHOBEHUS CPE/T BOJIbI, BO3yXa U TTOYBHI pa3-
BHBAJICSl HA OCHOBE IMOJTyU€HUs SHEPTUH U3 cpell U poTocuHTe3a. [ aBHBIM sTam —
MOSIBJICHUE PACTEHUI U KU3HU — CBSA3aH C OyPHBIM CAMOPa3BUTHEM CBOMCTB XHUMH-
YECKUX 3JIEMEHTOB B TPEX CpPe/lax HAa OCHOBE MCXOJHOM MHPOpMAIIUU UX MaTepH-
albHOM mamsATU. Marepust OocTaeTCsl 3aCThIBIIEH JHEPIHEl, HO BEPXHUHN CIIOU
SIBIISICTCS )KUBOU MaTepuelt (Hoocdepoii) mo B.M. Bepuaackomy.

3akJjarouyeHue

MeTtadusndeckue METOAbl CaMOOPTaHW3allUd TapMOHHH TMPOTHO3UPYIOT
Hayana 00pa3oBaHUs CTPYKTYPhl €CTECTBEHHON LEMOYKH XUMUYECKHUX 3JIEMEHTOB
MaTepuu. TpaekTopuu MNOCIEAOBATEIBHOCTH XUMUYECKUX IJIEMEHTOB CIIEIYIOT
psanam Menneneea—Jloka, ®uboHayyn W MapHOMY HPUHLHUITY MEPUOTUYHOCTH
(pexyppentun) [pupoasr. Ludposas moxens TpueauHCcTBa eMeHTOB [leproan-
YECKOUM CUCTEMBI CBSI3bIBACT HEHUTPOHBI, SJICKTPOHBI M MAaCCOBBIC UKCHA SAEp aTo-
MOB M 00pa3yeT MOCTOSHCTBO OTHOIIeHHH. Moens moaTBepkaaetrcs Gopmymoii
NPOTOHHO-HEUTPOHHOM Teopun atomHoro siapa J1./1. Banenko u B. I'eitzenoepra.
ConocraBieHue ONBITHBIX JaHHBIX C TEOPETUYECKUM ITPOTrHO30M 3BOIIOLUN XUMU-
YECKUX JIEMEHTOB MOKa3aslo ux cornacue. CaMopa3BUTHE PACTEHUM U JKUBOTHBIX
CIEIyIOT HayalaM CaMOOPraHU3allud XUMHUYECKUX 3JIEMEHTOB, MaTepualbHas
namsTh KOTOPBIX 0TOOpakaeT ux ¢hopMupoBanue. EQMHCTBO 3TanoB caMOpa3BUTHSA
CUCTEM Ha 3emJie B3aUMOCBS3aHO C pasHooOpa3ueM [Ipupossr.
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THE BEGINNINGS OF THE SELF-DEVELOPMENT
OF NATURE AND THE PERIODIC SYSTEM
OF CHEMICAL ELEMENTS OF D.l. MENDELEEV

O.B. Balakshin

Institute of Mechanical Engineering. Russian Academy of Sciences
4, M. Kharitonyevskiy Per., Moscow, 101990, Russian Federation

Abstract. Metaphysical methods of self-organization of harmony predict the beginning of the
formation of the structure of a natural chain of chemical elements of matter. The trajectories of the
sequence of chemical elements follow the Mendeleev-Luc, Fibonacci series and the paired principle
periodicity (recurrence) of Nature. A digital model of the trinity of elements of the Periodic system
connects neutrons, electrons and mass numbers of nuclei of elements and forms constants of their
relations. It is confirmed by the formula of the proton-neutron theory of the atomickernels
D.D. Ivanenko and V. Heisenberg. A comparison of experimental data with a theoretical prediction
of the evolution of chemical elements showed them consent. The subsequent stages of the
self-development of plants and animals follow the principles of self-organization of chemical
elements, material whose memory displays their formation. The unity of the stages of
self-development of systems on Earth is interconnected with the diversity of Nature. It confirms the
interdisciplinary hypothesis of metaphysics that people think by the laws of Nature.

Keywords: metaphysics, harmony, golden constant, self-organization, self-development, Luke
and Fibonacci's ranks, periods, restrictions, chemical elements.





