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Haobnooenus nokaszwiearom,
umo 6 nociedHee 6pems Hauiu
COPAMHUKU - MOJI00bIE
uccreoosamen 8 0C60EHUU HOBbIX
3HAHULlL ~ nepecmanu  0OpaAUAMb
GHUMAHUE Ha MemoOoon02uro
uccneo0oeanus, Kak HA OOUH U3
MOUWHBIX UHCIMPYMEHMO8
NO3HAHUSL, NOIMOMY 8 UX CIMAMbIX
Nnos6nAemcs MHO20
«OMCeOAMUHBLY, He UMEIOUWUX K
npeomemy uccie0o8anus

JI02UYeCKUX  3aKmoYeHur.  Imo
OmuaAcmu CeA3aHO U C meM, YMmo 80 MHO2UX 8y3aX (U O0COOEHHO MEeXHUYECKUX)
nepecmanu obpawjams GHUMAHUE HA MAKYI0 OUCYUNIUHY, KaK @uirocogus, 6
KOMOpy!o OUaneKmuKka 6xooum cocmasHou uacmoio meopuu Illosnanus. A npu
usyuenuu QOcnos Dopmupoeanus Yenogeuecmea Mul uawe CMAIKUBAEMCS C
COBEpUIeHHO ~ HO8bIM 014  @Quiocogpuu  cnocobom  ucciedo8amus -
9HEepeoOUHpoOpMayuoHHoU ouarekmuku. Yepes snepeoungopmayuounyo OuareKmuxy
npU GHUMAMENbHOM YMEHUU Mbl  OOHAPYHCUBAEM MAMEPUATUCTULECKU UOeaTU3M.
llocne  cmenvr  cucmemuou  enacmu  (2011.04.24.) npoyecc  nosumanus c
MaAmepuanucmu4eckou  mMemooonrocuu  coenanr  KauyeCmeeHHulll  nepexoo  Ha
9MOmM HOGbILL dMAN NO3HAHUA — Mamepuarucmuyeckuti uoeanusm. Déoop
JImumpuesuu  IllIkpyones,  packpuvleas Ham  CIOJCHble  HIOAHCHl  Bmopotl
Ynpeowcoaroweri  Cmpameeuu ommemun, uymo «Npuwio 6pems  pa3pyuleHus
02PAHUYEHHBbIX MAMEPUATUCTIUYECKUX ONpeOeNeHUll He NYMEM ux 3ameujeHusi Ha
HeKue Hosble, a 68 KOPHe U3MEHUMb CYMb U YPOBEeHb Memo00102uiecKo2o basucd,



COOmMEemcmeyowe20  HO80OMY  5Many  NO3HAHUL —  MAMepuaIuCmuiecKkomy
uoeanusmy». Ymobwr 3mo noHams oopamumcsi K NOHUMAHUIO CYMU MemOoO0N02UU
U MamepuanuzmMa U Mamepualucmuyecko2o uoeamusma. B smom ouenv 6adicHo
paszoopamecs U NOHAMb, YMO HAW UOeanUsM UMeenm COBEPUIEHHO HEMK)IO
MaAmepuanucmudecKyro 0OCHO8Y.

Memooonoecus mamepuanusma 6asupyemcs Ha Jlenunckom onpeodenenuu
mamepuu o eé neucuepnaemocmu. Mamepus ecmv ¢unocogckan xameeopus 05
0003HaueHUuss 00bEKMUBHOU PeanbHOCMU, KOMOopas OaHd 4el068eKy 8 €20 OUfyUeHUsIX.
Ho wmemooonocuss mamepuanuzma He 6uoum mamepuu mam, 20e OHA
OCHOBONOJI02aem 8C€, He 8UOSI CMBICIIA CYMU Mamepuu.

Memooonozus OUAIeKMUKU 9HEP2SOUHPOPMAYUOHHO2O paseumuist
MAmMepuanucmu4ecko2o uodedanusma 0Oazupyemcs Ha — IHepPeOUHGOPMAaAyUOHHOU
ouanekmuke u umeem Yeémkylo MamepuaiucmuiecKyro 0OCHO8y — Haaudue nepeutHou
mamepuu 8ce2o cywjeco. Oma mamepus 0aémcs HAM 6 OWyWeHUsIX uepes
ungopmayuro, nocmynaiowyro 6 Moze 06 okpyscalowem Hac mupe uepe3 opeambvl
Yyy6Ccms.

Hanuuue smux nepeuunvix mamepuii Kaxk 6ce20 cyujeco meopemudecKu
obocnosanu uawu Poccuiickue yuénvie A. Jlyuwun u H. Jlesawos. Anamonuti
Anopeesuu Jlyuun — onvlmHviM RYMEM NOOMEEPOUN OeUMOCMb DJIeKMPOHA, M.e.
mamepuu 31eKmpuiecko2o u mazHumuozo nonei, u Hukonaii Bukmopoeuu Jlesauios
nucar o mom  Jice, NpeoCmasnis — NepeuuHvle  Mamepuu KAk — CHeKmp
INEKMPOMACHUMHBIX BOJIH C PA3IUYHbIM KOIDDuyuenmom keanmosanus. Taxum
00pazom oHU CUMBOIUIUPOBATIU NEPEX00 8 NOZHAHUU 8 HOBOM OCMbICAEHUU C UHbIM
MemoO0o02UYeCKUM no0X000M - Memoooocuu OUaneKmuxu
IHEP2OUHPOPMAYUOHHO2O pA3BUMUsL YNpasieHus Ovimuém sHepeul. M ece Hosvle
3HAHUSL OAIOMC HAM UMEHHO C NO3UYUL IHEPeOUHPOPMAYUOHHOU OUALIEKMUKU,
Komopas A6isiemcs cocmasHou dacmoio meopuu lloznanusa. Umenno ouanexmuxa
aenaemcs opmou pazeumusi mulciu depe3 npomusopeyusi. OHa cmszugaem 6ce
CBA3U, NPOMUBOpEYUs. 8 eOUHYI0 CUCeEM), Uepe3 Heé OOHApYICUBAemcs UCMUHA.
Ilpumenue memooonocuro  OUANEKMUKU — IHEPLOUHDOPMAYUOHHO20 — PA3GUMUSL
ynpaeneHus Ovlmuem 3Hepeuti U HA OCHO8e HOB020 NO3HAHUS MOJICHO NOJYYUMDb
omeemvl Ha MHO2Ue paHee MAUHCMEEeHHble 00beKmbl UCCIe008aHUS, 02PAHUYEHHbIe
pamkamu  anoamuyHvlx 002M U BeKOBbIX 002MAMUYECKUX 3A0LYHCOeHULl Om
npouinioco nosuanus. B xknuce «Ceéemnwviu Benux .Jlesawosa 6 «baunom [eney
A.Xamwibosa u Tpyoosas Jlonamay @ J[.IlIkpyonee npedocmasun Ham
803MoOdCHOCMb  ocmblcaumy  Hoevle  3nanus,  b6asupyrowuecs Ha — 3moi
SHEP2OUHDOPMAYUOHHOU OualeKmukKe, nepedanHou Ham yuénvimu H.Jlesauiosvim,
A. Xamwviboswvim, A.Jlyuunvim, b.Maxosvim, mamepuanramu O®PY HUHU [[VC, a
makce NOHAMb 0e3CMbICIeHHOCb CMAPbLIX HAYYHBIX 002M, OMCYMCMeue UCMUHbL,
CBA3AHHOU C NOAHOU OJOKAOOU OM UCMUHHO20 NO3HAHUA U OCO3HAHUSL  CAMO20
gaxkma npocpammHO20 YNpaenieHus u3eHe 6cem Oblmuém Jnodeu 8 npoyecce ux
960IIOYUU.



Bepnémca K onpeoeleHusM  5manog  NO3HAHUS — Mamepuaniusm u
Mamepuanucmudeckui udeanusm. Haxooscv mna cmynenu pazeumus NO3HAHUA —
Mamepuanucmudeckul. uoeanusm Ha 0aze HepeoUHDOPMAYUOHHOU OUATEKMUKU,
(umo  o3mauaem HAYaNO0 APl  UHGOPMAYUOHHO-CEHEMUYECKOU  YUBUTUAYUU
Yenosexa) HeONbHO HANPAWIUBAEMCS BONPOC: NOYEMY MAMEPUATUIM U MEHCOY
MAmMepuanusmMom u MamepuarucmuiecKum uoeaiusmMom ecms J1u npomugopeyue?
s sacnocmu u  npasunvbHO20 OpueHmuposanus (C  NO3UYULU HOB020 IMAand
MaAmMepuanucmuiecKkoeo udeaiusma) Ha smom eonpoc xopouwio omeemun bopuc
Bukmoposuu Makos na npumepe 00H020 U3 271eMeHmMO8 NO3HAHUA — Hepauu. M smo
OYEHb BANCHO NOHAMD.

On nuwem: «B3zamb 013 npumepa xoms Obl 0OUH U3 BANCHBIX INEMEHMO8
NO3HAHUs 3Hepaulo, Kak basuc dvimus Bceeo cyweeo, kak HeomvemaeMylo uYacmo
ucmunsl 0 « Comeopénnom Mupey, HO Ve ¢ nosuyuil HO8020 3Mana NO3HAHUS, -
Mamepuanucmuiecko2o uoeaiusma. Ymo smo, mucmura, 4yoo uiu 4mo-mo eweé c
no3uyull NPOWILIX anogamuunsblx matin mamepuaruzma? Ez2o nu 6 xoem ciyuae ne
cnedyem omeepaams, NOCKOIbKY MaAmepuanusm obszamenen u HeCOMHEHHO HYHCEeH
0JIs1 npoyeccos NO3HAHUSL He MOJIbKO 8 celi yac, Ho u 6 oyoywem. Ho ezo cnedyem
BOCNpUHUMAMb, KAK UMEHHO MOAbKO MOm npedel u3 obweu uepapxuu 6ecex
B03MOJICHBIX YPOBHEU MEPHOU MAacuimabnocmu Oblmus dHepeuu 8 eé UHepYuoHHOM
COCMOAHUU, KOMOPbILL OOCMYNEH O02PAHUYEHHLIMU  BO3MONCHOCMAMU — HAWIUX
OWYWeHU U COOMBEMCMBYIOUWUMU CPEOCMEaMU USMEPEHUs U pe2ucmpayull,
UMernwUMU Kakum-mo o00pazom omuouileHue K Hawum owyuwenusm. Ho smo oce
oaneko He e6ecb Mup, m.e. smo moavko manas uyacme oOvimus Bceco Cyweeo,
goniowaemas — uepe3  Ovimue  IHeEpeUul,  HAX0O0AWUXCA 8  UHEPYUOHHOM
(mamepuanvnom) cocmosimuu!  Ilosmomy  HUKaKux  npomugopeduti  mMexncoy
MaAmepuanuzmMom U Mamepuaiucmuyeckom uoeaiusme Obims He MOAHCemy.

Ho ma smom mwl ocmanogumcs noopodnee 60 6mMOpoOU uacmu Ccmamol, 8
KOMOpOoU nonpooyem pazobpamvcsi 6 IHEPOUHPOPMAYUOHHOU OudleKkmuxe, noxa
CXeMamuyHo npedCcmagieHHoU OJisl PA3MbIULTIEHUS.

OuanekTnyeckun MarepuanucTniyeckum - 3HeprouHdopMmayuoHHana
MaTepuanusm naeanusm AunanekTuka

MaTtepusa paHHasd MaTtepusa nmeet gBe
HaM BOWYLWEeHNAX cocTaBnAWNeE: UHEPLUWUOHHYHD
l N HEUHEPLUMWHHYIHO °
¥
YnpasneHue ObITUEM YnpasneHne ObITUEM SHEPrUN
3Heprun B eé WUHep- B €€ 3HepromHcpopMayMoHHOM
LUMOHHOM COCTOSHWUM COCTOSIHUU (MHEPLMOHHOM U
(maTepnanbHoM) HEUWHEPLWNOHHOM)




UYmobwr nouams, umo 3mo makoe, OJis1 HAYANA PACCMOMPUM KIACCUHECKVIO
ouanekmuky — ouanrekmuxy lecens (011 auanuza paseumus KOHKPEMHbIX
MaAmepuanbHulX 00beKmos8) NPUMEHUMENbHO K UHEPYUOHHOMY YPOGHIO 00 064
OKMaegwl), OMUPAsICh B OCHOBHOM, Ha IIPUMEPHI TPYJ0B OCHOBaTeei HOBbIX 3HAHMIA.

1.1. InanexkTuka — ka4 K Ilo3nanuio

Hayunyro mnapamurmy H.B. JleBamoBa Ha3bIBalOT «TEOPUEU BCETO» W,
€CTECTBEHHO, pacCMaTpUBas MPOLIECC 3apOKACHUS (PU3HMUECKH IUIOTHOW MaTe€puu OT
IIEPBUYHBIX Marepud 10 Pa3yma, MOXHO cpaenate BBIBOJ, 4YTO BCE B ITOM
MIPOTSKEHHOM BO BPEMEHHM IPOIIECCE B3aMMOCBS3aHO MEKIY COOOU, KaK MPUYUHHO-
CIEJICTBEHHBIMU CBS3SIMM, TaK W HENPUYMHHBIMHU CBs3siMH. MHaue roBops, 3TO
OTpaXkaeT 3aKOH eJMHCTBA OKPY’KAIOIIET0 MUpPa, KOO MUP €JIMH U BCE €r0 YacTH — OT
MEePBUYHBIX MaTepuil 10 (PU3MUECKH IIOTHOM IMPEJACTABISAIOT COOOH TrapMOHHUYHOE
€AMHEHUE BCEX MPHUCYTCTBYIOIIUX B JTOM aKTe OOBEKTOB M SIBICHUN. 3aKOHBI
Pa3BUTHS 3TOIO €IMHCTBA U3YYaET Takas HayKa, Kak (puiaocodus.

3aKOHBl JWANEKTHKM OTJIMYAKOTCA OT 3aKOHOB JPYTMX HAyK CBOEH
BCEOOIIHOCTHIO, YHUBEPCATBHOCTBIO, IOCKOJbKY OHU:

- OXBAaTHIBAIOT BCE Cephl OKPYKAIOIICH JCHUCTBUTEIBHOCTH;
- PAcCKpBIBAIOT TIIYOMHHBIE OCHOBBI JIBIDKCHHSI W Pa3BUTUSL - UX HCTOYHUK,
MEXaHM3M IIepexoJa OT CTaporo K HOBOMY, CBA3M CTaporo M HOBOIO.
Boigensitores Tpu 6a30BBIX 3aKOHA TUATIEKTUKH:
* 3aKOH €NHCTBA U OOPHOBI TPOTUBOIIOIOKHOCTEH;
* 3aKOH MEPEX0J] KOJIMYECTBA B KAYECTBO;
* 3aKOH OTPULIAHUE OTPULIAHHUS.

Ho ectp emé n 4-i1 3aKOH IUANEKTUKU — 3aKOH €IMHCTBA MMpa, CKPBITBIA OT
Hac, 1 0 KOTopoM Mbl y3Hanu n3 kHuru @D.J[. IkpynneBa «Csernbiii BeHuk»
H.JleBamoBa B «bannom Jlene» A.XatwiOoBa u Tpynoas Jlomara». [Tokaxem ero
II03)KE€ Ha NPUMEPE BOJHOBOW MOJEIM Pa3BUTUA CUCTEM - B3aMMOMMOCBSI3H BCEX
TPEX 3aKOHOB JUAJCKTUKH C OOBEAMHSIOMMUM UX 4-M 3aKOHOM. 3aberas Brepén
CKaO)KEM, 4YTO TMOHHMMAaHUE OJTOr0 OYEHb BAXHO MJISI CUCTEMHOIO NPEACTABIEHUS
Hosbix 3nannii konueniuit H. Jleramosa, A.XateiO0oBa, b. MakoBa, A. Jlyuuna, u
JIPYTUX PYCCKUX YUEHBIX.

PaccMoTpuM 3aKOH €AMHCTBA M OOpPbOBI MPOTHUBOMOJOKHOCTEH, B KOTOPOM

KIIIOYUCBLIC IOHATHA: TOXACCTBA, pa3JIMdMsA, IIPOTHUBOIIOJIOKHOCTH U IIPOTHBOPCUH.
Kamnmﬁ npeaMcET, SABJICHUC O6J'Ia,213,IOT ABYMs TIJIaBHBIMHM Ka4C€CTBaMHU -

TOK/1€CTBEHHOCTBHIO 1 OT/IMYMeM. T0, 4TO JaHHBINA MPEIMET PaBeH camoMy cebe B
JAHHBII MOMEHT — 3TO €CTh TOXJIECTBEHHOCTb. Hampumep, ykaska B BHIE



BBITHYTOI'O JIEPEBSIHHOTO KOHyCa €CTh YyKa3Ka C OIpEIEICHHBIMU pa3Mepamu,
JIOCTATOYHBIMM, YTOOBI, HE 3aropakuBasi IOCKY, YUYHUTEJb MOT, HaXO/sCh Ha OJHOM
MecTe, MoKa3aTh JI0OYI0 TOYKY JOCKH. DTHUMHM KaueCTBaMM YKas3Ka TOXKIECTBEHHa
cama cebe. Ho Takas yka3ka odeHb HEymoOHAa Tpu €€ TPaHCIIOPTUPOBKE B
YUUTEIBCKYI0 — MOXHO MO J0pOre KOro-HuOy/lb YKOJIOTh WM MOPAaHUTH TIJa3.
CrnenoBaTeNbHO, ¢ YIETOM 3TOTO TpeOOBaHMUS, YKa3Ka TOJDKHA ObITh MHOM, T.€. UMETh
omauyue. BOT 37€Ch W BO3HUKACT KOH(JIMKT MEXIY HIOHCOECHBEHHOCMbIO U
omauyuem B BUAC NpoTuBopeunsi: YUToObl ydHWTENIb CMOT, HE CXOIS C MECTa
MoKa3aTh JIO0YI0 TOYKY JOCKH, yKa3Ka JIOJKHA ObITh JUIMHHOM (3TO CBOWCTBO -
C), HO, 4TOOBI €€ OBLIO JIETKO TPAHCIIOPTUPOBATH, HATIPUMEP, B KapMaHe, B TaIKe U
T.1., YKa3Ka J0JDKHA ObITh KOPOTKOPT, T.€. HE JUIMHHOM (3TO CBOMCTBO - He-C).

Takum oOpa3zoM, 4TOOBI yIOBIETBOPUTHh 00a TPEOOBaHUS, YKa3Ka TOKHA OBITh
TOXJECTBEHHA caMoOil ceOe 1 B TOXKE BpeMsi, UMeTh oTiinune. [IpotuBopeune, 60prda
MEXIY €IUHBIMU MONCOECMBEHHOCMbIO U OmauyuemM TPUBOAHUT, K H3MEHEHUIO
(caMOM3MEHEHHUIO) MpeaMeTa — JABWKEHHUIO IMYyTEM pa3pelieHHs] NPOTUBOPEUHS:
YKa3Ky BBINOJIHSIOT, HAPUMEpP, TEIECKONMYECKOM WIIM JIA3€pPHOW: HAa YPOKE OHa
MMEET HYXHYIO JUIMHY (KOTOpas MOXET MEHSThCS), a MPU TPAHCHOPTUPOBKE OHA
pa3MepoM C pyuKy WU ell€ MEHbIIIE.

C: lonxkua 6biTe
ANWHHOW

He-C: aonxHa obiTe
He ANUHHOMN
. (kopoTkow)

Puc. 0. 3agaya o6 ykaske.
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OTOT MOMEHT OTPaXaeT 3aKOH eJUHCTBA M OOPHOBI MPOTUBOIOJI0KHOCTEH,
CXeMaTHYHO TpeAcTaBieHHbd Ha puc. 1, ['ne @I — ¢pusndeckoe npotuBopeune, GH
— (puznueckasi HECOBMECTUMOCTh; O — HCClenyeMblid 00OBEKT.



O6bekT O ponmkeH obnagate cBONCTBOM C, yTobBbl BbITh TOXAECTEEHHbLIM caMoMy cebe
npu o6 bAcHeHUK chakta @,
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BOMNONOXHOCTEN

M AOMKEeH UMeTb oTnu4Ke, 4yTobbl obnagarte ceocTBoMm He-C Ans o6 bAcHeHua dakTa O,

Puc. 1. leMOHCTpauus 3aKkoHa eauHCTBa U 60pbObl NPOTUBONONOXHOCTEN

B 10 e BpeMs, B 1000M IpeIMeTe, UMEIOIIEM NOTEHIUAIBbHYIO BO3MOKHOCTh
K Pa3BUTHIO, €CThb TO, YTO CTPEMHTCS BBIUTH 3a PAMKHU IPEAMETA, HAPYUIUTh €ro
ToXaecTBeHHOCTh. Hanpumep, o Jlyuuny A.A. pOTOH — aieKTpUyecKas 4acTula, y
KOTOPOM HIynaibla 3JEKTPUYECKOTO MOJI PACHOJIATAOTCA MO pagnycaM OT LEHTpa
Ha KoHewHoe paccTogHue R = 10°r. Om, kak »IeKTpudecKas 4acTuLa, oblajaer
CBOMCTBOM OTTAJIKMBAHUSI U CTPEMUTCA 3aHATh BCE MPOCTPAHCTBO BOKPYT ceOs Ha
riyouny R. C npyroi cTopoHbl, MarHUTHasi YaCTUIA UMEET OUTIOISIPHYIO CTPYKTYPY
CO CTPYKTYpOM CHJIOBBIX JIMHWW IOJISI TAKOW K€, KAK Yy MOCTOSHHOTO MarHuTa, U
o0JyazaeT CBOMCTBOM NPUTATMBAHMSA, 3aHUMAsl 00JIee OrPaHUYEHHOE MPOCTPAHCTRO.

Hx ToxkIecTBeHHOEe CBOWCTBO, y (DOTOHOB — OTTAJKHUBATH, & Y MarHUTHBIX
YacTHI] - MPUTATUBATH, a TAKXKE HATUYUE OTJIMYMSA y KaXI0ro u3 HUX (y (oroHa
MPUTATUBAHUSA, Y MATHUTHOM YAaCTULIBI — OTTAIIKUBAHUS), B PE3yJIbTaTe 00bEIUHEHHS
B €IMHOE II€JI0€  CO3JAETCSl «CUJIOBasl JIMHUSA», B KOTOPOH HET KOH(IUKTA, T.K.
MIPOTUBOIOJIOKHOCTU HaXoAsATCs B eAuHCTBE (puc. 1.0).

EnuncTBO M O60ppOa MPOTHBOMOJOXKHBIX Hayaldl - BHYTPEHHHH HCTOYHHMK
JBUKEHUS U PA3BUTHSI BCETO CYILETO.

Meroponoruyeckass  pojib  3aKOHAa  €IMHCTBA W B3aUMOJCHCTBHS
ITPOTUBOITIOJIOKHOCTEW COCTOUT B TOM, YTO OH HALIEJIMBAET HA MOUCK, BbIIeJICHUE U
(pukcanmo >TUX NPOTUBOINOJOKHOCTEW B BHJIEC IPOTHBOPEYHUsi, HAXOKICHHE
(opMBbI X B3aMMONPOHUKHOBEHHUS, T.€. YCTPAHECHHUS NPOTUBOPEYHS.
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Puc. 1.0. Cxema mynajapna ("' cHI0BOH JHHHH") 3 IEeKTPHYECKOr0 No.Js




dakTHUYeCKU, B BBIACICHHOM CHUHUM ILIBETOM IIOCJIEHOBATEIbHOCTH, M3JI0KCHA
METOMKA TMO03HAHMS, KOTOpas MOXET OBbITh JETATM3WpPOBAHA B JajIbHEHIIIEM.
PazniBoeHre eqMHOTO U MOCIEAYIOIINN MBICIEHHBIN aHATIU3 €r0 AJIEMEHTOB €CTh OJHA
13 CYIIECTBEHHBIX CTOPOH JUAJICKTUKHU IMO3HAHMUSI.

[TormpoOyeM paccMOTpeTh caM MpoIecC CHHTE3a NepBUYHBIX MaTepuit (ITM) mo
CO3JaHUSI TAPMOHWUYHOW WU YCTOWYMBOM BCENEHHOM, IlI€ BCE 3JEMEHTHI CBS3aHbI
MEXy COOOM M HaXOJATCS B IOCTOSIHHOM B3auMOJIeUCTBUU. [Ipu 3TOM M3MEHEHHS B
OJITHOM M3 DJIEMEHTOB CHUCTEMBbI BBI3BIBACT H3MEHEHHs B JApyrux. OcoOeHHO
UHTEpECEH nepuoj cuHTe3a Ousnuecku [mortHon Marepun u3 [lepsuunbix Martepuit
nyTéM yBenu4eHUs koiumyectBa [IM mpu M3MEHEHHMHM MEPHOCTH B KaXKABIM aKT
CHHTE3a Ha BEJIMYMHY KBaHTa MEPHOCTHU Yi. 37€Ch MOXKHO HaOII0JaTh MEPEeXOoj]
KOJWYECTBEHHBIX U3BMEHECHUM B KAUECTBECHHBIC.

Jnga HarmamHOCTHM TIOHMMaHud mnepuona cuHrte3a Dusmuecku I[lmoTHOM
Marepun (®@IIM) 13 nepBUYHBIX MaTEpPHUil, PACCMOTPUM MpocTemii mpumep. Kak
y3HaTh, Korjga oOpasyercs Kyda? Bo3bMEM HECKOIBKO MECUMHOK U YJIOXKUM HX B

onHoM Mecrte. Kyum Her. Haceimum ropcets nmecka —

oOpa3syercs HeOomblIas Kyuka. OTinyaercs Jin oHa
OT pacchllaHHbIX yactul? — Jla, omyinyaercs, y Heé
oOpazoBajici KOHyC y BepmuHbl. Haceimum
0OJBIIYI0 Ky4yy, U OOHAapyXuUM, YTO MajeHbKas U
OoJpIIas Ky4yd UMEIOT OJIMHAKOBBIN YroJl MpU CBOEH
BEPIIMHE — YIOJ €CTECTBEHHOIO OTKOca (.
[Tomywaercsi, uTo Ky4ya oOpa3yeTcsi Toraa, Korjma y
Heé NosBIsAeTCS HOBOe KavecTBo. Hanpumep, ecinu
HAChIMaTh Kydy IIecKa Tak, 4YTOOBl 0Opa3oBajiCs

KOHYC C YIJIOM €CTECTBEHHOI'O0 OTKOCa, a 3aTeM Ha
ATOT KOHYC OnepeTh GyHAAMEHT C BEIEMKOH I KOHYCa, OH OYJIET CaMbIM ITPOYHBIM,
T.K. TIECOK HE CXKMMAETCs, a Kyda yKe MpuoOpesia caMylo paldoHaIbHYI0 (hopMmy.
[Iponszomen mnepexoa KOIMYECTBA IECUYMHOK B KAayeCTBO — HE CHKUMAEMOCTH
KOHUYECKOM KYy4H, T.€. KAYECTBO HE C)KMMAEMOCTH MECUMHKH NEPEILIO K Ky4e TeCKa.

A Tenepr BepHEMcs k [lepBuunbim Matepusim (IIM) (cm. puc. K-12). Ha
PUCYHKE MOHO YBHUJIETh, UTO NPOUCXOIUT mpu cuHTe3e Duszmuecku I[InoTHOU
Marepun (®IIM) u3z IIM. Ilpu mnomeitke cunTe3upoBath PIIM u3z [IM c
OJIMHAKOBBIM KOX(G(UIIMEHTOM KBAaHTOBAaHUS, HHUYETO HE TOJYYHTCS, T.K. HE
BBITIOJTHSETCSI YCJIOBUE HAJIWMYME OTIWYUS - Mepernaja MEPHOCTH MEXK]y HUMHU Ha
BennunHy AA = 0,020203236, T.e. moigy4yaemM IyCTO€ MHOKECTBO U3 OJMHAKOBBIX
[IM. 310 Ha MUKPOYPOBHE, @ HA MAKPOYPOBHE BO3MOKHO 00bEIMHEHNE OTMHAKOBBIX
CUCTEM C OOpPETEHHUEM HOBOTO Ka4eCTBA.



Kak Obui0 y:xe oTMeueHo B craTtbe «llsTas HaydHas peBOJIOLMS, CHCTEMHbIN
(et (KOrIa TOSBISETCS HOBOE CBOKMCTBO, paHEe OTCYTCTBYIOILEE Y KaXKIOro W3
AJIEMEHTOB B  OTHEJIBHOCTHM) MOXKET OBITh 3HAUUTENbHEE, €CIM  00beIUHHMTH
Pa3HOPOJHBbIE JIEMEHTHI BILUIOTH JI0 JIEMEHTOB € MPOTUBOMOJIOKHBIMH (PYHKIIUSIMU.
YBeimueHne CreneHd HEeOAHOPOAHOCTH - OJAUH M3 MCTOYHMKOB HMHTEHCHBHOIO
Pa3BHUTHSI CHCTEMbI, a TaKXe MPosABICHUs Puandeckux 3G¢HeKToB B MPUPOAE. ITO
cnenyet u3 kauru H. Jlepamosa «Heognopoinas Beenennasy'.

[Tpu o6benuHeHNH ABYX pa3Hbix [IM, oTnuyaromuxcs Apyr OT Ipyra Ha KBaHT
MepHOCTH (4L = 0,020203236), cuHTe3upyeTcs (Pu3nvecku mioTHoe BemiecTBo AB, T.e.
ou-cucrema, nanee npu cuaTese 3-x [IM obpaszyercs BemectBo ABC u 1.1. Hakonen
npu cuHte3e 7 [IM obOpasyercs Hame ¢usznuecku mioTHoe BemectsBo ABCDEFG.
Mpbl BHIMM, 4YTO KaXABIA pa3 NIPU CHUHTE3E€ ONpeneseHHOro konudectsa [IM

o0Opa3yeTcsi HOBOE BEIIECTBO, T.€. HOBOE KauyeCTBO, UTO HArJsiJHO BUAHO Ha puc. K-
12.

AL =0.020203236

— MoHo-Cuctema
MoHo-MM
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————— I'Iepexo,q KONMYecTBa B KAYECTBO =i

Puc. K-12. M'mbpuanzauma nepeUHHBLIX MaTepui
(Pazeopaunsanue [IM 1 ux cBopa4yuBaHue - BelpoxaeHue B npocTpaHcTee B OIM)

OTH TpoLEecChl OTPa)XKalroT 3aKOH JHUANEKTUKM — 3aKOH Iepexojaa
KOJIMYEeCTBEHHBIX U3MEHEeHH B KaueCTBeHHbIe, KOTOPHII XapaKTEPU3YIOT YEThIpe
KJIFOUEBBIX TEPMHHA: KOJMYECTBO, KadyecTBO, Mepa (MoKaszaTeslb TapMOHUH,

! Konpgpakos WU.M. Natas pesontouua B Hayke. 2009 r. https://shkrudnev.com/index.php/home
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YIOPSA0YEHHOCTH KOJMYECTBEHHBIX M KaueCTBEHHBIX M3MEHEHHUH), ckayok (dopma
Hepexo/ia OT OJTHOr0 KaUeCTBEHHOT'O COCTOSIHUS B IPYTO€).

OOpatuM BHHMaHHE, YTO TMPOCTOE yBeiaudeHue kommdectBa [IM He maér
oxugaemoro s¢dekra, T.e., JUII HOBOTO KadecTBa — HYXHBI [IM ¢ pa3HbiMu
KavyecTBAMH, MPUIEM, UMCIOIIIUMU SIUHBIN K0I(hpuuuenma Keanmosanus naHHBIX
NEPBUYHBIX MATEPUH 7Yi, HO OTIMYAIONIMXCSA JPYyr OT Jpyra Ha BEIUYHHY
KodpduimeHTa kBaHTOBaHUA Vi = AA. IIpy 3TOM MEpPHOCTH Ka)XJOrO HOBOTO
npoctpaHcTBa (cdepsl), eciau peub HUAET O 3emiie, JOJKHA OBITh KpaTHA
KOX(PPUITUEHTY KBAaHTOBAHUS i, T.€. MEPHOCTH JIJI1 BHOBH OOPa30BaHHOTO BEIIECTBA
OyneT onpeaensThes mo Gopmyre:

Li +vi = L+

Kak BumHo u3 pucynka K-13, pa3BuTue cucTteMbl MOXKET OBITh, Kak
BOCXOJAIIUM, Tak U HUcxomsiumM. [Ipu BocxopsmieMm pa3BuUTHH (pa3BOpauyrdBaHUE
CUCTEMBI) MPOUCXOIUT MOUCK HOBBIX MOJE3HBIX (PYHKUUH, Ka4eCTB, KOTOPBIE Yepe3
X €IUHCTBO M OOpbOy MPOTHBOMOJOKHOCTEH CHHTE3UPYIOT HOBYIO CHCTEMY, B
KOTOpOM NPUOOPETEHHBIE TMPOTUBOIOJIOKHBIE KauecTBa OYJIyT HaxXxOAHUTHCS B
eauHcTBe (C-He-C), T.e. MO MNPUHLMUIY: W BOJIKM CbITBI M OBLbI wHenbl. [lpu
HUCXOJIAILEM PAa3BUTUU MPOUCXOAHUT CBOPAYMBAHUE CUCTEMBI M3-3a 3HAYUTEIBHOIO
e€ YCI0XKHEHHS, KOTOPOE MPUBOIUT K cOOsIM paboThl cucteMsl. Ilpu 3ToM crcTemsl
0oJiee BBICOKOIO paHra «IOTIJIOLIAIOTCS) CUCTEMaMU OoJjiee HHM3KOro paHra, (Ho
BHYTpeHHE OoJiee CIOKHbIMHU). B wuTore, Hampumep, uenas 3JEKTPOHHas CXeMa
3aMEHSAETCS BHAYaJle OJHOM MHUKPOCXEMOW, a IOTOM KpPHCTAJUIOM, KOTOPBIM IO
Pa3HBIM HaIpaBJICHUSIM UMEET pa3Hble CBOKCTBA.

3akoH  B3aMMHOro0  mnepexoJa  KOJMYECTBEHHbIX  M3MEHEHHil B
KAayeCTBeHHbIe WM3MEHEHHMsl PACKpPbIBaeT OOIIMII MeXaHM3M PpPa3BHUTHA.
CyuHOCTb 3TOr0 3aKOHA COCTOUT B TOM, YTO M3MEHEeHHe KadecTBa (crenupuky,
MPUPOBI) TaHHOM BEIlU, T.€. IEPEX0]] OT CTAPOro KayecTBa K HOBOMY, COBEPILIAETCS
CKAYKOM TOI/a, KOIJa HAaKOIUIEHHE KOJIMYECTBEHHBIX W3MEHEHUH JIOCTUTAeT
OIpeAeJIeHHOM IPaHUIbI.

Hampumep, mnpu mnoucke mone3HbX (QYHKIUA W TEepexone K CIOKHBIM
CUCTEMaM, KOJMYECTBEHHbIE M3MEHEHMsSI HAYMHAIOT JaBaTh COOU, KaK OTMEYEHO
BBIIIIE, U CUCTEMA HAUYMHAET «CBOPAUMBATHCS» 33 CUET OOBEIMHEHHMS MOACUCTEM H
GyHKUMIA B €AMHYIO HAeaJbHYI0 CTPYKTYPY, BHEIIHE yNpOUIasich, HO BHYTPEHHE
YCII0XKHSASICh, MAKCHUMAJIbHO UCIIOJIB3Ys BCE €€ CBOMCTBA U KadecTBa. Hanpumep, npu
cunteze cemu I[IM oOpasyercs ¢usmyecku miotHas matepus (PIIM), koropas B
OTJIMYME OT Jpyrux oOpazoBaHuil (cdep: >PUPHON, acTpalbHOM M YETHIpEX
MEHTAJIBHBIX) UMEET «TpaBUTALMIO» - 3P(DEKT MmapyCHOCTH (CBOETO poja cOoi»),
TIPOSIBIISIFONITUICS 3a cueT BozaeicTBus marepun «G» Ha OIIM. (3meck mposBiIeHHE



cucteMHOro 3¢ dexra B Buae rpapuranyn). C mozunuit mapagurmel Jlyanaa A.A. npu
newkeHnn [IM «Gy» (moTtokoB (pOTOHOB) OT OoJbIIel MEPHOCTH K MEHBIIEH, T.€. K
neHTpy 3emiid (B HalleM ciydae), oHU cTaikuBatorcs ¢ atromamu OIIM u ¢ ux
AIIEKTPOHAMHM, BBIOMBAsT W3 HUX MArHUTHBIC YaCTHIIBI, MPOSBIISAIONINE CBOMCTBA
MHEPIIAN®,

CnoXxHble-C

MoHo'-C
HB° MoHo Bu Monu e
MONHOCTbIO CBEPHYTbIE CUCTEMBI Cucremb!

Puc. K-13. PassopauyuBaHune u cBopaynBaHue CUCTEM
(Bocxopsiuee u HUCXoasuee passuTue)

Nuaye roBops, mo JlyumHy A.A., «BCe Tela Ha 3emye XOpPOILIO
HAYJIEKTPU30BAHbI €€ JJICKTPUYECKHM I10JIeM, IOTOMY OHHM NPHUTATHBAITCH
MATHUTHBIM I0JIeM 3eMJIM, YTO paHee JIIOAW Ha3Bajau rpasuranmei. M 3to
Bcé!»® (Dusnueckas MoOjeNb MpoOIEcca TIPAaBUTALMM - MarHUT HPUTATHBAET
HA’JIEKTPU30BaHHBIN NpeaMeT). ['paBuTanuu, Kak OTAEIbHOr0 (PU3NUYECKOTO SIBICHHUS
HeT. Temepb, €CM 3T MarHUTHBIE YacTULBl Pa3BEPHYTb, TO MOYKHO YCTPaHHTH
«TpaBUTALAIO». DTO U NPOUCXOIUT B XUTUHOBOM CJIOE JIETAIOIIMX KYKOB U APYTHX
HacekoMbIX. 11 06 aTom nmonpoOHee moxkHo nipountath B kHure @./1. [llkpynnera - B
rinase 3 4.2 «Bapuanuu B pa3MbILIIEHUSX .

Cnenyer oOpaTUTh BHUMaHHE HAa TO, Ha YTO MOCTOSHHO OOpailajdl BHUMaHUE
H.B. JleBamos: 3akonsl Mmupa EJIMHBI — nHa ™Makpo- M Ha MUKPOYpPOBHE.
CnenoBaTresibHO, MEPEXO] C MAKPOYpPOBHS, HA ME30-, 4 3aTEM HAa MHUKPOYPOBEHH
XapaKTepu3yeTcss TMEePeXoJ0M KOJUYECTBEHHBIX HW3MEHEHMM B KauyeCTBEHHBIC,
MOATBEPKIas ACHCTBUE 3aKOHOB TUaeKTUKH. I nHaue OBITh HE JOJKHO.

Bepuémcs k puc. K-13. 3mech ciemyeT MOSCHUTH HEKOTOpPHIE OCOOCHHOCTH
3TON BOJIHOBOM MOJICIIH.

2 JTyuun A.A., IlTanmupo A.JI. Tlpupona moneit. B3rusz ¢ nosunuii knaccudeckoi Gusuky u onbita. M.: Komkawra,
2010. - 120 c.
3 JlyunH A.A. O kpusuce B Qu3HKe M 0 IPABHTAIMH.



[Tocne ¢opMupoBaHUS MOHO-CHUCTEMBI, MPOUCXOAUT WHTECHCUBHOE €€
pa3BUTHE, KaK HAa YPOBHE CHUCTEMBbI (ITyTEM AayibHeHIero nopeimenus e€¢ Iy1aBHoM
Mouse3noii ®yukuuu ([ 7/P)), Tak U Ha YPOBHE HAJACHUCTEMBI (IIyTEM MPUMCHCHHMS
CUCTEMBbl B KadecTBe MOJACHCTeMbl HajacucteMbl). Hancucrema, cucrema,
ITOZICUCTEMA, BEIIECTBO M IIOJISI 3aHMMAIOT B BOJIHOBOW MOJENIN OIPEACIEHHBIN
HMEPAPXUYECKUN YPOBEHB, MPHU 3TOM BCE YPOBHHM HAXOJSATCA BO B3aUMOCBS3U U
B3aMMOJEHUCTBUU APYT C Apyrom. M yem naneliie OHA HaxXOOATCS IPyr OT APyra, TeM
B3aUMOJICHCTBHE clladee.

ITIpouecc noseiienus ['naBaou Ilose3not MyHKIUM CUCTEMBI TPOUCXONUT B
IBa 0JTala: pa3BOpauyMBaHUE CHUCTEMbl M €€ cBopaunBaHue. I[lepBblii 3Tan
NpE/CTaBIACTCS KaK pa3BopavyMBaHMe CHCTEMbl MyTEM OOBEAUHEHUS C cebe
noAoOHbIMH (TIO JIMHUM MOHO-OM-TOJIU-...), HO HWMEIOIUMHU OTJIUYMS, T.€.
«CIIBUHYTBIE» XapakTtepucTuku (cMm. puc. K-13 u puc. 6.1.). A nanee unér npoiecc
«YTPOILIECHUSD> CUCTEMBI IYTEM YCIIO)KHEHUS €€ BHYTPEHHEN CTPYKTYphl. BHelHe oH
MOX0 Ha TMPOLECC CBOpPAYMBAHUA CHUCTEMbl. [[MAIeKTHKAa pa3BUTHS CHUCTEM
npeacTaBiieHa Ha puc. 6.1.
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Puc. 6.1. lnanekTtuka pasButua cuctem

PasBopauuBaHue CHUCTEMBI OCYIIECTBIISIETCS C LEJIBIO IIOMCKA HOBBIX
NMoJIe3HbIX (MmoTpeduTeJbCKNX) (YHKuUMIE Oyayuieil wuaeanbHONM CHCTEMBI U
CONIPOBOKIa€TCs €€ YCIOKHEHUEM C OJTHOBPEMEHHOM Haean3anneil (ynpoieHuem)
B ONEPAaTUBHON 30He (TaM, T/Ie€ BO3HUKAET KOH(PIUKT) myTéM mepenadn QyHKIIHA
psiga MOJACUCTEM HAeaJbHOH cHucTeMe, KOTopas oO0JagaeT TOJbKO 3aJaHHBIMU



CBOMCTBaMH, OCTajJbHbIE YOMPAIOTCS, KaK HEHYXHbIE W MEIIAIOUIME BBIMOIHATD
I'manyto [Tonesnyro Oynkuuto (I'TID) cuctemsl.

[Ipu sTOM, pa3BOpayuBasiCh, CUCTEMa KaK Obl «YTSIKEISIETCS», CTPEMSCh
NEPENUTH HAa BEPXHHE 3TAXKH, HO BEKTOP €€ pa3BUTHS BCE BPEMS YCTPEMIIEH K BEKTOPY
pa3BUTHUS BCEHl CUCTEMBI, T.€. K o0nactu @uszndecku [noTtHol MaTtepuu - BeniecTna
(B), B xoTOpOE OHA MOTOM CBOpayuBaeTcs B BUAE uiaeanpHoro Beuiectsa (MB). Takue
[IHKJIBl PA3BOPAYMBAHUS UM CBOPAYMBAHUS MOBTOPSIOTCS MHOTO Pa3 y»Ke OT MOHO-
BellleCTBAa K MOHO-BEILECTBY .

CBopauyuBaHue CHCTEMbl CONPOBOXKIAETCA TMepedadyel Bcex (QyHKIUN
CUCTEMBbl WM €€ TMOJCUCTEM, TaK Ha3blBAEMOMY HAeajlbHOMY BemiecTBy (MB)
Ousnuecku I[lmoTHOM Marepun, o06iamareMy CBOWMCTBaMH, aHaJIOTHYHBIMU
¢pyakuuam wean (PL) cBopaumBaeMbpIX NOICHCTEM WM CHUCTEM IO JIMHWM:
Bewecrso = MWpeanbHoe Bewectso® = MWUpeanbHoe Bemecrso! =D
Uneannnoe Bemecrno? ... = Uneansnoe Bemecrso” (cm. puc. K-13).

HanpuMmep, CylmecTBYIOT pa3iIuM4yHbIE TEPMOJATYMKH, B KOTOPBIX IIpU
JOCTHUKEHUU  ONPEACIEHHOW  TeMmmepaTypbl, HarpeBaeTcsi OuMeTainyecKas
IJIACTUHKA W Pa3BOAUT JJIEKTPUUYECKHE KOHTAKTHI. JTO JIOBOJBHO-TAKH CIIOKHOE
YCTPONCTBO, KOTOPOE MOKET OTKa3aTh M OT YCTAJIOCTH Marepuana Oumerasia.
Bmecto Tepmopene pa3paboTaHa KepamMuKka, KOTopas MpHU  ONpPenEIeHHOM
TeMIIEpaType CTAHOBUTCS TUAJIEKTPUKOM M Pa3pbIBAET LIEMb. DTO U €CTh H/IeaJIbHOE
BelIeCTBO, B KOTOPOE «CBEPHYJIOCH» MEXaHM4eckoe tepmopene. llpu stom
TepMOpesie B TMPUBBLIYHOM T[OHUMAHUU HET, HO €€ (QYHKIUU BBITOIHSIIOTCS
WJICATBHBIX BEILIECTBOM.

Cornacio mapagurme, Jlyunna A.A. MHIYKIUMS MarHUTHOTO TOJISI 3aBUCHUT OT
YACJBbHOI'0 CONPOTHBJIEHUS I[IPOBOJHHMKA, T.€. CTOJKHOBEHHS DJIECKTPOHOB C
aTOMaMHM, IPU KOTOPOM U3 AJIEKTPOHOB BbUIETAIOT MATHUTHBIE YACTHUIIbI, CO3AIOIINE
MarHutHoe noJie. CrienoBaTenbHO, MPU CBEPXIPOBOJIUMOCTH MArHUTHOIO MOJSI HE
oyner. C no3unuit napaagurmel H.B. JleBamoBa 3ToT mpoiecc NpOUCXOAUT TaK: MpU
CO3/IAHUU DJICKTPUUYECKOrO TOJS B IMPOBOJHHUKE BO3HUKAET TEpENaJ MEpPHOCTH B
HANpaBJICHUU JCHUCTBUS AJIEKTPUYECKOTO MOJISI U B MPOCTPAHCTBE MPOBOJHUKA, TIE
€ro MEpPHOCTh COBIAJAECT C MEPHOCTHIO JJIEKTPOHA, CUHTE3UPYETCS DICKTPOH HU3
(OTOHOB ¥ MarHUTHBIX YacTuil. CieqoBaTeIbHO, COYAAPECHUI JIEKTPOHA C aTOMaMH
HE TpPOW3OMAET, a 3HAYUT U He OyAeT co3JaBaTbcs MarHuTHoe mone. U,
JNEUCTBUTENIBHO, B AJIEKTPOHUKE 3HAKOT, YTO ABWXKYIIMMCA DIECKTPUUYECKUU 3apsi]
MAarHMTHOTO II0J He co31aéT?. A Koraa 3TOT 3apsa TOPMO3UTCS, T. €. KOIJa Ha HETro

4 Jlyann A.A., lllanupo A.JL. ITpupona noneit. B3rs ¢ nosunmii kinaccudeckoit pusuky u onbsita. M.: Komkhura,
2010. - 120 c.



HAYMHAET JEHCTBOBATh CHJIAa HWHEPLMH, BOT TOTJAA STH JJICKTPUUYECKUE 3apsIbl
(27IEKTPOHBI) CO3/1AIOT HJIEKTPOMArHUTHBIE T0JIA. TakuM 00pa3oM MbI BUIUM, YTO
OpyU TOPMOKEHHUU U3 DJIEKTPOHOB BBUICTAIOT MAarHUTHBIE YacTHIbI (C OOJBIION
CKOPOCTBI0), KOTOpPbIE OOBEAUHSIOTCS C AICKTpUUeCKUMHU ((POTOHBI) U B pe3yJibTare
KOJIMYECTBEHHBIX HW3MEHEHUN TPOUCXOASIT M KAdyeCTBEHHble — (opmupyercs
AIIEKTPOMArHUTHOE TOJIE.

Pa3zButne mo0o0if cucTeMbl 3aKaHYMBaeTCsl (OPMUPOBAHUEM WM CHHTE30M
HOBOI CHCTEMBI, KOPEHHBIM 00pa3oM OTIMYAKOUIEHCS OT MCXOAHOW. DTOT 3Tal B
pa3BUTUU CHCTEMbI TOAYMHATCS 3aKOHY OTPUILIAHUS OTPHUIAHUS, KOTOPBIH
3aKJIFOYAeTCsl B TOM, YTO HOBOE BCETJa OTPHUIIAECT CTApOE M 3aHHUMAET €ro MeCTO, HO
MOCTETIEHHO YK€ CaMO IpEeBpaIlaeTcs U3 HOBOTO B CTapO€ U OTpHUIIAeTCs Bce Oolee
HOBBIM. COTJIaCHO ATOMY 3aKOHY, pa3BUTHE €CTh MIPOLIECC, CKIIABIBAIOIIUNCS U3 Psijia
OTIpE/ICTICHHBIX HUKJIOB.

PaccmoTpuM 3aKkoH OTpHIIaHHMe OTPULIAHMS. 3JI€Ch TPU KIIOYEBBIX MOMEHTA:
MIPEOJIOJICHUE CTApPOro, TEX MPOLIECCOB, KOTOPBIE Ce0s yKe M3KWIH, JTF000N Tporiecce
HEBO3MOKEH 0€3 OTpHUIIaHUs; MPEEMCTBEHHOCTh B PAa3BUTHUU; YTBEPKICHUE HOBOTO.
Bc€, uTo cBS3aHO ¢ pPa3BUTHEM YEIOBEKAa M €0 IMOCTHKEHHUEM 3TOT0 MHpPA, UMEET
«crmpaneHyo» ¢GopMmy. Kaxmas HOBas CTyNmeHb, CIOHpadb pPa3BUTHSA, OoJiee
YCOBEpIICHCTBOBaHA,  Oonee  HacbimeHa. Crapoe  HE  HWcYe3aeT,  OHO
TpaHchOpMHUpYyETCS.

Kareropust  «oTpunanue»  OTpakaeT  ONpEACNEHHBIA  dTalm  Pa3BUTHI,
OTJIMYAIONIUN TpeBpallleHne cuctembl (00bEKTa) B HEUTO HHOE, OMNpeeIEHHBIM
o0pa3oM CBSI3aHHOE C OTpuIlaeMoil cucteMor (00bekToMm). OTpullaHue SBISETCS
collepKaTeIbHBIM TPOIIECCOM M O3HA4aeT HE MPOCTO YHHUUYTOXKEHHE CTaporo
SIBJICHHSI, HO W BO3HMKHOBEHHWE HOBOTO, HAXOJSIIETOCS B OMPEICICHHOW CBS3H C
oTpuniaeMbIM. JIJIsl JTaHHOTO MpoIlecca XapaKTepHbI TPH B3aUMOCBS3aHHBIX ACTICKTa!
MIPEOJIOJICHAE «aHTaroHW3Ma» K CTapod CHCTEME, COXpaHEHWE TIOJOXKHUTEIbHBIX
KauecTB M MOJAbEM CUCTEMBI HAa HOBYIO, 00Jiee BBICOKYIO CTYIEHb Pa3BUTUS (CM. PHC.
K-14.). ®opmyna HOBOI CHCTEMBI MOXKET OBITH 3aMMCaHA TAK: HOGAA CUCHEMA CaAMA
ycmpansaem @peoHvle C60lCmea, npuodpemasn mpeodyemole, u COXpAHAL NRPU IMOM
803MONCHOCHIb GLINOJIHAMb NPEHCHUE NOJIe3HblE CEOUCM EA.

Otpurnanue crapbix (OpM HOBBIMH - TPUYMHA U MEXaHHW3M IOCTYIATEIHLHOTO
pa3BuTHs. IIpakTHKa MOKa3bIBAET, UTO PA3BUTHE MOXKET OBITh, KaK 60CX005UUM, TAK
1 HUCXO0O0AWUM, XOTS 00Iast TSCHACHITUS BCE YK€ BOCXOISIIIA.

[Ipumepsr:

1. PacuBer rocymapctBa (BOCXOASIIEE pa3BUTHE), €r0 CTAOWIHM3aldA U €ro
najieHue (HUCXO/SIIee pa3BUTHE.

2. YenmoBeueckuii OpraHuW3M BHAYalie pPa3BUBACTCS, KpPEMHET, (BOCXOsIICe
pa3BUTHE), a 3aTEM IIOCTENEHHO cadeeT, ApsaxiieeT (HUCXOAsIIee pa3BUTHE).



3. Poxxnénnas ApyruM MpoCTpaHCTBOM-BCEJIEHHOM 3B€3/a - 3B€3/a ISl HAILIEero
IPOCTPAaHCTBA-BCEICHHOM, Jlajee OHa IMOCTENEHHO OTIEISETCS OT MAaTEPUHCKOM,
Ha4YMHAeT COOCTBEHHYIO KU3Hb MPOJOJIKUTEIBHOCTHIO B MIJIIHAP/BI JIET, POKAAET
IPY STOM IUTAHETAPHbIE CUCTEMBI (BOCXOSIIIEE PA3BUTHE).

Passutune

MeHe-cucrema !. Monu-cucrema -1 . .MoHo-cutema"

Bekrop Passutus
nasHon MonesHon
¢yHKumMn Cucremsl

OTpuuanue

Puc. K-14. 3aKoH oTpuuaHua oTpuULaHus

3Be3ga ¢ TeueHUeM BpeMeHu TtepsieT mnpocredmme atombl (H, He u ap.),
pa3Mepbl 3BE€3/lbl YMEHBILIAIOTCS, OHA CTAaHOBUTCS Oosiee TAXKENOW, €€ MEpPHOCTb
YMEHBIIAETCA [0 MEPHOCTM HALIETO IPOCTPAHCTBA-BCEIEHHOM, AKTUBHOCTH
M3IIyYeHHU TaKOW 3B€3/ibl CTAHOBUTCS BCE MEHBILIE U MEHBIIE, HACTYMAET «CMEPTh»
3Be31bl (HUCXondIlee pa3BuTHe). Ho eciim BHauane CBOEro pa3BUTHS OHA HMMeEIa
MacCy MEHBUIE JIECSTH COJTHEYHBIX, OHA IPEBPAILATIACE B HEUTPOHHYIO 3BE34Y. A IIpH
UCXOJHON Macce OoJiee AecATU COJTHEUHBIX, OHAa Obl, MPOJIaBUB Hallle IPOCTPAHCTBO,
NpeBpaTHiiach B «YEPHYIO IbIpY» i Hac (C MepHOCThIO L7), HO B HOBOM
MPOCTPAHCTBE ¢ MEPHOCTHIO Lg poamnack Obl 3Be310i. OKOHUAHUE KU3HU 3BE3/IbI B
OJTHOM TIPOCTPAHCTBE-BCEJIEHHOM NMPUBOAUT K POXKICHUIO HOBOW 3BE37bl B JIPYTOM
IIPOCTPAHCTBE-BCEIEHHON. 37E€Ch HAIJBSIIHO TPOSIBJIEHUE Cpa3y BCEX YETBHIPEX
3aKOHOB JTUAJICKTUKH.

Ha npencraBnenHom pucynke K-15 BuIHa B3auMOCBSI3b BCEX TPEX 3aKOHOB
JIUAJIEKTUKH ¢ OOBEAUHSIIOIIMM UX YeTBEPTHIM 3aKOHOM — 3aKOHOM eIMHCTBa Mupa -
¢unocopckuM TPUHIIUIIOM €IWHCTBA MHpaA, Kak (akT BCeoOIIe MNPUIMHHO-
CJIEICTBEHHOMW, TAK U HEIIPUUYMHHOM CBSI3U SIBJICHUM. UETBEPTHINA 3aKOH IIPOCTO JIEHKHUT
«Ha TOBEPXHOCTW», UM MHOTJA MOJIb3YIOTCS, HE HA3bIBasl €r0 TAKOBBIM.

Bnepseie npoGieMy eauHcTBa Mupa METOOJIOTUYECKH MPABUIBLHO TOHSI U
pemmnn  H.B. JleBamoB B cBoém dyngamentanpbHoM Tpyne «HeomHopomnas
Bcenennas», equHyr0 KOHLENUIHUK KOTOpOM AOCTYynHO packpbun @.J1. IllkpynHeB B



OpOAOKEHUH  TpeThero Toma  MoHorpadpuum  «3epkamo  Moeit Ay,
He3aBepiEHHOro Hukonaem JleBamoBeiMm.

HaKonneHue ka4yecTBEHHbIX N3MEHEHMI
PasBopaunBaHue CuCTeMbl Mepexop KoNMYecTsa B KaYecTBO
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Monu-C g”" .
/ Bce Bcucreme

% B3aMMOCBﬂ3aHO/)
B >

Yyepes EANHCTBO U 60pbOy
NPOTUBONOMNOXHbIX CBOWCTB
cucrembl

nepexop k Hosoin Cucreme
Mepexopa oT Cucrtembl K Cucreme-1

OTpuuaHne HosBon Cucrtemon C-1
Crapoii - C: OTpuuaHne oTpuLaHns

CuHTes Cuctembl
yepes eAUHCTBO U 60pbOY
NPOTUBOMNONOXHbIX _ -
cBoWCTB Cuctemsbl C1 Cc-2 Cc-3 Cc-4

PaccmaTpuBaembiii 06 bEKT
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Hanpaenenne pasentus cuctemsl

Puc. K-15.3aKkoHbl AnaneKkTUKU B BOJTHOBOW Moernu pa3sBUTUA CUCTEM

Kak mumer @.J]. IllkpymHeB B cBoeld kHure «CBeTsibili «BeHUK»
H. JleBamoBa B «banHom /lene» A. XatbsiboBa u TpynoBas «Jlomarta»: daxr,
OJIHOBPEMEHHO BBICTYMNAIOLINA OCHOBOIIOJATAIOIIMM MEXaHU3MOM AaKTyalu3aluu
ObITHSI ¥ (PUIOCOPCKUM MPUHIIMIIOM €JAMHCTBA MHUpPA — UYeMEEéPMbIM 3AKOHOM
ouanekmuku, KOTopeiii Bo BpemeHa CtanuHa ObUT YOpaH U3 COKPOBUITHUIBI TPEX
JTAATEKTUYECKUX 3aKOHOB, IMOCKOJIBKY HUJICOJIOTMUYCCKH HEBEPHO
OPUEHTHUPOBAJI xon MbICIEH TOTMAIIHETO IOKOJCHUS JIOAeH (Teneph BBI
MIPEKPACHO TOHUMAETE — JIsl YeTO U MOYEMY): KOHCTATaIUsl TaKOW BCeOOIel CBs3U

TpeboBasia MPUBJICUCHHUS] KOHKPETHBIX MEXaHU3MOB €€ pealin3allii, KOTOphle MHaue
xak MUCTHYECKUMU HE HA3OBEID.

1.2. BoanoBasi MO/J¢€JIb 3BOJIOIIHHA CUCTEM

B psine matepuanoB yxke yKa3bIBAJIOCH®, UTO MPOLIECC Pa3BUTHUS CUCTEMbI B
TEYEHUE OJHOT0 LMKJIA BKIIIOYAET CJIEAYIOLIME KPYIHbIE 3Talbl: MOUCK COCTABA M
CTPYKTYPbl CHCTEMBI, aJanTallid CHCTEMbI K OKpYyxkKawilueil cpeae (depe3
MEXaHU3Mbl  JIMHAMHU3AIMH), T[epexoJl K  CaMOHACTPaMBAIOIIUMCH M
caMoynpaBJisieMbIM CHCTeMaM (Uepe3 BBEICHUE 0OpaTHOM CBS3H).

PazmecTuMm, B 3aBUCUMOCTH OT paHIa CHUCTEMbI, KOKAYIO W3 HUX Ha CBOEM
«Taxe» TpéxmepHod BosHOBOM Mojenu: nons (ID), BemectBa (B), moacucTeMbl
(IIC), cuctemsr (C), naacucrembl (HC) (puc. 6.2.). Uem paneliie Apyr OT apyra
HaxOJATCS CUCTEMBI, TeM cjiadee uX B3auMojeicTBre. Pa3Butre cucteMbl BO3MOMXKHO
c «ataxa» Il no «3taxa» HC, u Hao6opoT — ¢ «3Ttaxkay HC Ha «otax» Il, a Takxke

® Konapakos .M. Ilaras pesosonus B Hayke. 2009 r. https://shkrudnev.com/index.php/home
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pa3BOpAaYMBAHUs CUCTEMBI IO JUHUU MOHO-OH-TIOJHU-CIIOKHAS CHCTEMa C IIEIbIO
MOKMCKa HOBBIX MoJie3HbIX GyHkuui (HIIMD).

2

Pa3BopauMBaAHHUE CHCTEMBI: Fpanunae wozrow.ens
NOKWCK NoNe3HbIX GYHHLMWA . CnoxHele-C rorucucmenm HE

?1— Monwu-C

Bwu-C
Mouo-C

\ CEIDPELII"IEIBHI"IE CHCTEMBI:

"MornoweHMe” CHCTEM MO EANEHBIM

| < 2 BELLECTEOM
CHMHTES CMCTEMBI: Apantayuma CamopassuTHE CMCTEMbI
MOWCK COCTaBa+0praHm3annm [crpyrTypi) JMHammusauma CamoynpasneHme
PazeopaurBaHue cucTemMEl CeopadYyMBEaHMe cMCTEMEI

Puc. 6.2. BonHoBan Mogenke 3 s0NHOUMM TEXHHMYECKMX CMCTEM

[Tocne mocTMKEHHs MHUKA PAa3BUTHS CHUCTEMBI, KOTJa MOSBISIOTCS €€ OTKAa3bl,
CUCTEMa CBOPAYMBAETCS B CUCTEMY 00JIe€ HU3KOTO paHTa, BILUIOTH /10 BEIECTBA.
TpéxmepHasi BOTHOBasE MOJAENb 3BOJIIOIUU TEXHUYECKOW CHUCTEMBI MO3BOJISIET
OTpa3uTh HE TOJBKO €€ CHUCTEMHBIE CBOMCTBA, HEPAPXUYECKUE YPOBHHU, HUX
BJIO)KEHHOCTh JIpyr B Jpyra (MO MNPUHUMIY MaTpPEIIKH), HO U BOJIHOOOPAa3HBIH
xapaktep pa3BuTus. [Ipu 3TOM ypOBHHM CHCTEMBI C 0OOjiee HU3KOM OpraHu3alueu
BJIOXKEHbI B YPOBHM CHUCTEMbl ¢ Oojiee BbICOKOW opranm3zanuein. C CHUCTEMHBIX
MO3UIINNA, PA3BUTHE CUCTEMBI TIPEJICTABIAECT COOOM CyNeprno3ulini0 0ObEMHBIX BOJIH
pasButus e mnoxacucteM. OHa Takxke OTpaXkaeT AUAJEKTHYECKU Mpolece
ujeanu3alui U YCIOXHEHHS  CHUCTEMBI, KOTOpPBIE  COIPOBOXKJIAIOTCS
B3aMMOIIPOHUKHOBEHHUEM MIEPUOJIOB €€ pa3BOpPAUYMBAHUS U CBOPAUNBAHUS.
VYuuteiBas HoBbie 3HaHus (cM. H. JleBamoB, «HeomHoponnas Bcenennasy),

cienyeTr oOpaTUTh BHUMAHUE Ha MNPUYMHY HACHTHYHOCTU 3aKOHOB PAa3BUTHUS
NPUPOJHBIX M HCKYCCTBEHHBIX CHCTEM, K KOTOPBIM OTHOCSATCS TEXHUYECKHE
cucteMbl. Hiwxnumii 3tax (cM. puc. 6.2.), KOTOpbI HAa PUCYHKE MPEICTABIEH B BHUJIE
obnactu (ypoBHs, 3Taxka) mojeil (IT) m ecTb BeCchb CHEKTP MOTOKOB IEPBUYHBIX
MAaTEPUM, KOTOPBIE C MEPEXOJOM Ha HOBBIM 3TaX B, T.e. ¢ U3MEHEHUEM MEPHOCTH


http://www.levashov.info/books.html

MPOCTPAHCTBA, CHUHTE3UPYIOT MHOrooOpasue THOpUIHBIX BemecTB (B), mpoxomas
MPOMEKYTOUYHBIN 3TAX — IJIa3MbI - Bj.

A fanee 4YeENOBEK, WCIOJbL3Ys 3HAHUS 3aKOHOB IMPUPOJBI, CO3MAET YXKE
HMCKYCCTBEHHBIE OOBEKTHI B BHJE pazIuuHbIX moacucteM - IIC (ycTpoiicTBa,
MEXaHM3Mbl U T.JA.), KOTOpbIE C TEPEXOJIOM Ha HOBBIM HEPAPXUUECKUU YPOBEHD
YCIOXKHSIOTCS W TPHOOPETAIOT HOBBIE KadecTBa 3a CUET cucTeMHOTo 3(ddexra.
MoXxHO cKa3aTh, YTO MAaTEpUsl OPTAHU3YETCS U Pa3BUBACTCS OT MEPBUYHBIX MaTEPHUIl
10 Pazyma B C€OOTBETCTBMH €O CBOMMH KayeCcTBAMH M KadeCcTBAMM
NMPOCTPAaHCTBA 0e3 BHEIIHEr0 YIPABJIEHNs, @ UCKYCCTBEHHBIE CUCTEMBI CO3/1AI0TCSA
NpPH BHEIIHEM YIPABJEHMM HX Pa3BUTHEM CO CTOPOHbI YesoBeka W Ha
OCHOBAHMM NMO3HAHHBIX MM Ka4yecTB U CBOMCTB MarTepum. [Ipu 3TOM, Kak OBLIO
MOKa3aHo B ypokax 3, 4 u 5°, cucTteMbl pa3BUBAIOTCS MO OJHUM U TEM K€ 3aKOHAM.
[Tpuvem, ipu HOpMHUPOBAHUH KOHIIEIIIMN BOJHOBON MOCIIH MCIIOJIB30BAJICS JIHMIIb
ONIMH TIOCTYJIaT O HaJUM4YMU BellecTB (Marepuu), oO0nagaromux HaboOpoM
OTIPEICJICHHBIX CBOMCTB M KAa4eCTB, U3 KOTOPBIX 3aTeM U (DOPMUPYETCS BCE OOBEKTHI
TeXHOC(hEpHI.

BomnoBass Mojelb  MOXKET OBITH  HMCIIOJB30BaHA  JUII  CHCTEMHOTO
npeAcTaBiaeHus HoBbIX 3HaHu KOHIENIMK He Toabko H. JleBamoBa, Ho n XaTtpeiOoBa
A.M., Makoga Bb.B. A. JIyuuna u npyrux pycckux yuénbix. Ha puc. 6.7. B pazpese
MpeACTaBieHa Hallla IUIaHeTa 3eMJii CO BCceMU €€ MaTepualbHbIMU cdepamu C
no3unuy xounenimu H.B. JIeBamosa u A.M. XaTei00Ba.

CY3emnn

MepENYHBIE MaTEPHK

Bblcokooprauusoaanuan
nnazma

Atmoctpepa -

5 KoH

Puc.6.7.YcnoeHan cxema pacnpefeneHns OKTaB N0 YPOBHAM OpPraHM3aLun MaTepumn
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Apanraymvs

JAnmamnsaymn
Cuopa\moarme cHucTemMb!

IIpu

NOWCK COCTABA+OPTaMMsaLmMm (CTpyxType)

Pauopauuuanuc cHcTeMBl
Puc. 1.5. BonHosas Mogens 380N04MN CUCTEM U3 NEPBUYHLIXMATEPHR

3TOM,

HarpuMmep,
MpeacTaBiICHHON Ha puc. 6.7. u puc. 1.5 BkiItoUaeT Bce «CI0W» BOJTHOBOW MOJIEIH,

00JacTh mexHocghepbt B BOJHOBOW  MOJCIIH,

npencraBieHHoM Ha puc. K-18.
CnoxHele-C

CnosHble -C

Puc. K-18. MpogoneHoe ceveHUe BONHOBOW MoAaenu pa3sBUTUA CUCTEM




DTO0 K€ OTHOCHUTCS U K IPYyruM 001acTsaMm, T.e. conuymy, ouochepe, armochepe
(cmon e€ peméTku), BRICOKOOPraHW30BaHHOW IiazMe (puc. 6.7.). Takum o0pazom,
BOJIHOBAsk MOJIENIb Pa3BUTHUSI CUCTEM IO3BOJISIET HAIISIIHO MPEJCTaBUTh MPOIECCHl UX
HBOJIIOIIMM BO BPEMEHU M MpocTpaHcTBe. M, eciii cMOTpeTh Ha pa3BUTHE JtO0Oi
cucTemsl ¢ no3uuil Bekropa LI, To 0HO OyIeT NpeaCTaBIATHCA COUPATICOOPA3HBIM.

[Tocne cuHTE3a MOHO-CUCTEMBl HAUMHAETCS STAll BHEIPEHHSI U HHTEHCUBHOTO €€
pa3BUTHSA: MOABEM U Pa3BOPaYHBAHHE cucTteMbl (TIOMCK HOBBIX IOJIE3HBIX
byakumii (IIP) u noacucrem (I1C)) mo muaMIM (puc. I1.5.).

AJITOPUTM Pa3BUTHS CUCTEM

A Temneph BCIOMHUM O MOCIEA0BATEILHOCTH HCCIEIOBAHUSI Pa3BUTHS JTHO00
CHUCTEMBI C MO3ULHAN TUATIEKTUKHU U BBIJICIMM OCHOBHBIC IIIATH:

1. nOMCK TOXKAECTBA U OTJIUYHSL.

2. BbliesieHue MPOTHBONOJI0KHOCTEIA.

3. puKcanuIo MPOTUBOMOJI0KHOCTEH B BU/IC MPOTUBOPEYHUSI.

4. naxoxkaenue ¢GopMbl HUX B3aMMONPOHUKHOBEHUSI, T.c. YCTPaHEHHS
NMPOTUBOPEYHS.

Hcexonst w3 3TOHM MOCIENOBATEIIBHOCTH COCTABUM IPOCTEUIINNA AJITOPUTM
aHaJIM3a Pa3BUTHSI CUCTEM.

AJIFOpI/ITM aHa/Iu3a pasBUTUA CUCTEM C ITIOMOIIBI0 3AaKOHOB
AHAJIECKTUKH.

1. Boiopams 06vekm ucciedosanus 01 aHAIU3A €20 PA36UMUAL.

Boviaeums ezo ceazu ¢ oxkpyrcarwomum €20 mupom: oauxcaiimiue (C
CHUCTEMHBIX TTO3UINN) U danbHue céa3u (yOBIBAIOIIKME C MEPEXO0M Ha OoJjiee
BBICOKHH WK 00JIee HU3KUM YPOBEHB).

3. Boiasumw znaeuyro (1OJe3HYIO [JI1 HCKYCCTBEHHBIX CHCTEM) (DYHKUUIO
Pa3zeumus aHAU3UPYEMO20 00beKma.

4. Onpedenums TOXKIAECTBEHHOE («CTapble» €ro CBOMCTBA) U OTJIHYHUTEIbHOE
(TO HOBOE, UTO HEOOXOIMMO BHECTH B €TI0 CBOMCTBA UJIM KAU€CTBA) 6 00beKkme,
m.e. 6blAGUMb HPOMUBONOIONHCHOCHU, MEHOCHUUU pPA36UMUA U HM.N. 6
o0vexme.

5. Boiasumw npuuunst, m.e. umo mewiaem um ovims 6 2apmonuu?

6. Chopmyauposamov Hoeanvnuwviii Koneunwviit Pezynomam o0na 0annoz2o
00beKma nocie eOUHeHUs MoHCOeCmEeHHO20 U OMAUYUMETbHOZ0.



7. Boioenumov  npomueononoycnocmu u - cpopmynuposamsv  u3  HUX
npomueopeuue (Hayunoe IlporuBopeune, Texuuueckoe IIpoTtuBopeurie wim
®duznueckoe IpotuBopeune, nnu @uszndeckyro HecoBMecTUMOCTD).

8. Haiimu npuem unu 3aKOHOMEpHOCMU pa3eumus, ¢ HOMOULbIO KOMOPbIX
npomueopeuue 0yoem ycCmpaHeHo.

9. 3anucams nojiyueHHoe peuieHue.

10. «Ilponycmumsby noayuenHoe peuieHue nO «B80JIHE» MOHO-OU-NOU-

C10JICHbLE CUCHEMDbL, PACCMOMPEE C1e0yIouiue TUHUN PA3GUMUSL.

e MoHO-C 6u-C— noau-C— cnoixcnuvle cucmemnl'— ...

e mono-C— Ci—= (2 Cs....

o mono-C— IIC(mono-C) s(IIC)— II(B) ...

11. YuuThiBas, 4TO C MO3ULMUA JTUATEKTUKH KaXKIOMY OOBEKTY OJKEH
COOTBETCTBOBATh AHTUOOBEKT, T.C. paccmompema moasicoecmaeo
NPOMUGONOI0IHCHOCH Nl (CADMOHUIO), KOMOPAA évbipadicaemca oduen hopmynou.

A ecTb He-A
7€ IPOTUBOMOJIOKHOCTh A OTHOCUTCA K Cucmeme, a He-A — k anmu-Cucmenme.
[Ipoananu3upoBaTh TPOTUBOMOJIOAKHOCTH He-A 10 BBIIICIPUBEICHHON CXEME.

CrnenoBarenbHO, B paMKaxX MPUBEACHHBIX PACCYKACHUHN CIEAYET, YTO KaKJIOMY
aTOMy JOJDKEH COOTBETCTBOBaTh AHTHATOM. JTO MOXET OBITh TaKKe MPEAMETOM
aHajM3a aHTUaTOMa C MO3UIINHI, TPUBEICHHBIX BHIIIIE.

12. Chopmynuposams Ho6ble npeocmagienus 0 cucmeme.

*hkkhkkhkhkkhkkhhkhhkkhkhkkhkhhhhhkhhkkihkkhhkhhhkhhkihkkihkkihkihkiik

A nmamee Ha4yMHAETCS OTall PAa3BUTHUA CUCTEMBI IO OJHOMY M3 HaumoOoJee
PalMOHAIIBHBIX IyTEN Yepe3 HAKOIUIEHHE KOJMYECTBEHHBIX U3MEHEHUN B CHCTEME C
IIEPEXOIOM HMX B HOBOE KayeCTBO C YCTPAHEHUEM BO3ZHHUKIIMX IIPU OTOM
npoTuBopeunii. HakoHen pa3BuUTHE CUCTEMBI MOJAOMAET K TOMY MOMEHTY, KOrja
chopMHpyeTCss HOBasi CUCTEMa, C HOBBIMU Ka4ye€CTBaMHU, T.€. MTPOU30UIET OTPUIIAHUE
CTapoM CUCTEMbI HOBOM. Ha 3TOM OIMH LMKIJI pa3BUTHUS 3aBEPLIMTCS U HACTYIIUT
HOBBIH, U TaK JI0 PEICTIOB Pa3BUTHUS MIPUHITUTIA (YHKIIMOHUPOBAHUS, 3aJI0’)KEHHOTO B
naHHoM cucteme. IIpoIomKUTEIbHOCTD IIUKIIOB MOYKET OBITH pa3HOM, OCOOEHHO 3TO
KacaeTcsl pa3BUTHsI CUCTEM 00Jiee HU3KOTO PaHra, BXOASIIMX B OCHOBHYIO CUCTEMY B
KauyeCTBE MOJCUCTEM, BEUIECTBAa. B 3TOM ciiydae NPOUCXOIUT CIOKEHUE Pa3HBIX
BOJIH 3BOJTIONMH (puc. 6.9.).

YuuteiBas, 4To HamuM OYyIyIIME€ TEXHOJOTMH OyayT CBSI3aHBI C CO3JaHHEM
HMCKYCCTBEHHBIX CUCTEM, B YACTHOCTH, TEXHUYECKUX, TO UMEET CMBICII PACCMOTPETH
pPa3BUTHE NMPUPOIHBIX U UCKYCCTBEHHBIX CUCTEM MapalIeNIbHO.



Puc.6.9. BonHbl ngeanusauny ceMmeicTea cuctem Tq- Ty

Mmono-C— ou-C noau-Cr cnoacnvle cucmemul— ...
2. mono-CH (1= (2P Ca....
3. mono-C— IIC(mono-C) 8(IIC)— II(B)— ...
Hrak, paccMOTpuM NMpUBEAEHHBIEC 3aKOHOMEPHOCTH Ha PAa3BUTUH PAa3HBIX CUCTEM,
HaIrpuMep, TEXHUICCKUX, XYT0KECTBCHHBIX H T.II.
1. mono-C ou-C noau-Cr caosxcuoie cucmemol— ...,

.

Stan 1 Mepexoa kB

DHKUMA Lenl

unu Mo
Bce B3aMMOCBHA2aHO

Puc. 6.10. lNyTn BbluepnbiBaHUA pecypCcoB pa3BUTUA CUCTEMbI
no nuHuu: NMC+C ...NC+HC (NC BXxoaAWUT B CUCTEMY UITU HAaACUCTEMY B Ka4decTBe NoACUCTEMbI;

no nuHum M'+B --- [T'+C --- N'+C ---[1"+HC; PaseopauneaHuen ' Ha Bce YPOBHM;
C'(HC) --- NMNC'(HC) -- B'(HC) --- M'(HC): MornoweHne HC HMKHUMU YPOBHAMM.

Panmnona.



[Tpumep oOBenUHEHHS] OJHOPOJHBIX CHCTEM C OJMHAKOBBIMH WIIH Pa3HBIMH
dbyukuamu 3 «Ckaza o Slcaom Coxone» H. JleBamora. MaTo4HbIi, KOCMUYECKUI
KOpabJib MEXrajlakTUYEeCKOro cooOiieHus BaiTMapa HEC B cebe 144 BailTmMaHbl —
KopaOiell Uil MEXIUIAHETHBIX CcooOmeHud. Btopolt mnpumep TOJIBKO YKe
OOBEUHEHUS PA3HOPOAHBIX CHCTEM WM (QYHKIIMOHATIBHBIX CTPYKTYp C
OJIMHAKOBBIMH OCHOBHBIMH (YHKITUsMH U3 KHUTH «HeomnopoaHas Beenennasy.

Ouznueckn [lmotHoe BemectBo - omHa u3 Gopm ruOpuaHBIX Matepuil (9TO
Pa3HOPOJHBIE HJIEMEHTHI) MOCTOSHHO HAXOAMUTCS TMOJ| JECUCTBUEM MOCTOSHHOTO
nepenana MEpHOCTH (CBOEro poja MEKOOBEKTHOM cpejbl), BO3HHUKIIETO B 30HE
HEOAHOPOJHOCTH  MAaKpOIIPOCTPAHCTBA, KAk  pe3yJbTaT  B3aWMMOJEUCTBHUSA
OPOCTpaHCTBA U CBOOOAHBIX MAaTepUil, 3aMOJHSIONUX JaHHOE MPOCTPAHCTBO,
BBI3BAHHBIX CTOSYMMHU BOJIHAMHA BO3MYILIEHUS MEPHOCTH MaKpOHpOCTpaHCTBa. B
pe3yabTare 3Toro, Bce (PU3MUECKU TJIOTHBIE OOBEKTHI BBIHYXKIEHHO IBUTAIOTCS OT
Kpasi 30Hbl HEOJHOPOJHOCTH MAaKpOMPOCTPAHCTBA K €€ IEHTPY. B aTOM mposBisieTcs
cucTeMHbli d(PpdeKT B BUIE TpaBUTALMU, TPABUTALMOHHOTO TMOJS IUJIAHETHI WM
J000TO APYTOro MaTepruaIbHOTO MaKpOOOHEKTA.

Hampumep, oOmHOATOXHBIA JIOM > IBYX3TaXXHBIM  JOM > MHOTO3TaXHbIN

T0M M Kujo  KoMruiekc— qom-tmommmct ... (puc. 6.10.); B Teopuu mosz3um:
MOHOCTHX — JWCTHX (ABYCTHIIHME) — Tepuer (TPeXCTHUIIME) — KaTpeH
(4eTBepOCTHUIINE) — MATUCTUIINE — IIECTUCTHUILHNE - ... YETHIPHAALATUCTHILILE.

2. mono-C— C1— C2F Cs..., Hammpumep, KpecThsiHCKast U30a ¢ MeYbio— oM C
aBTOHOMHOM crcteMoit otomieHus = (C1) gom (C1) + LEHTpaIbHOE BOAOCHAOKEHNE =
Cy oM (C2) + tenedonnas, tene-, paauocetu = (C3) ...; (puc. 6.10).

Nnmu: ecnm  paccMOTPETh CIEKTP dSJACKTPOMArHWTHBIX BOJIH C TO3WIWN
napagurmel Jlyanna A.A., To HaumHas ¢ paaruoBOJH — Cq, TEIOBBIX U3yueHur — Con
3aKaHYMBas PEHTTCHOBCKUMHU W emie Oosee KeCTKMMHU m3ydeHusMH - C,, MOXKHO
BUJIETh, YTO CKOpPOCTb (DOTOHOB TMpU TEPEeXoJ€ MO ONHCAHHOM IIeNoYKa
YBEJIMYMBAETCS U JOCTUTACT 3HAYEHUH BBIIIE OOIIETIPUHATON CKOPOCTH CBETA.

3. mono-C— IIC(mono-C) 8 (IIC) II(B), Hanpumep, a0MT MOOMIBHBIH
JIOM - TlajaTka— tpanchopMupyemas majgaTka - oJexaa— oaex1a-10M ¢ CHCTEMaMHU
oborpeBa, BEHTWIANIMM © T.OI.  ToOJACHCTeMaMH  (KOCTIOM  TIOJISIPHUKA,
KOCMOHaBTa) " ... Mnu: npumep pa3BUTHS NMPEACTABICHUN 00 aToMe: BHa4alle aTOM
Hemokpura - «Illapuk» — MOHO cuctema. /lanee «mapuku» SBISIOTCS MOJICUCTEMAMU
atoma Ileppena. U t.n. Atowmsl JleBamosa H.B., Jlyunna A.A. u XarsiooBa A.M. —
TO yxe ayekTpoMarHutHeie mons (II), BkiIrodaromyie Marepuu AIEKTPUUECKYIO U
MarautHy1o (B) (puc. 6.11.).

Pa3Butne cuctemsl mocie e€ co3maHus UAET MO JUHUHM '"MOHO-OU-TIONU-" - 3TO
BBIYEPIIBIBAHUE PECYPCOB Pa3BUTHS CUCTEMBI B Mpeiesiax CBOero 3Taxa (puc. 6.10).
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1904 r.: BOKpYr NONOXMTENLHOTO AApPa  Cepa, B KOTOPYI0 BKpanneHs!
pacnpeneneHbl 3NeKTPOHEI; TPK Kone -  OTpULaTenbHble 3apAbl: MoJensb
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Atom XaTbiGoBa A.M. Avom JlyynHa AA. Arom Jlesawosa H.B.

Puc. 6.11. Pazsutne npeacraeneHuin o6 atome

IIpy 3TOM MakKCUMaJbHO MPOSBISAECTCA MeXAHU3M uoeanuzayuu'' TEXHUYECKUX
cUCTeM TIyTéM CcoBMelIeHus (yHKIWH, OOBEAMHSEMBIX CHCTEM Ha Bcex ef
HEePapXUIECKUX YPOBHSX, OCOOCHHO TpY cBOpaunBaHuu cucteM. OH nBoicTBeHeH. Tak,
B IMIpOIeCCe YCIIOKHEHUS OpTaHW3allid  HIICATbHBIX HCKYCCTBEHHBIX CHUCTEM
MPOUCXOANUT pacIIupeHre UX (PyHKIMOHATBHBIX BO3MOXKHOCTEH. B 3TOT mepuoa naér
MOVCK HOBBIX TOJIE3HBIX TOJICUCTEM - KaK OTKIIMK Ha npeTer3un Oxpyacaroweii Cpeovl
- U COBMEIICHHE UX (PYHKIMHA B OAHOM (PYHKIMOHAIBLHOM CTPYKTYpe (CHCTEMBI WM



BenrectBa). CoBMENIEHNE YJIEMEHTOB cucTeMbl (Ha ypoBHE Cucmemsi, [100Cucumemsl,
Bewecmesa, [lonis1) BOSMOKHO TOT/Ia, KOTJIa OHHM BBITIONHSIOT CXOIHBIE, OJMHAKOBBIC,
1o100HbIe (PYHKIIUY WITK KMEIOT COBMECTHMbIE CBOWCTBA, OPTaHU3AIMN M KaueCTBa.

Takum 00pa3oM, uodeanuszayus UCKYCCHIBEHHBIX CUCHIEM - 51O Npoyec,
CONPOBOAHCOAIOUUUCS OOHOBDEMEHHBIM — YCIOMCHEHUEM U YRPOUJEHUEM HA DA3HbIX
uepapxuyeckux yYpoGHsX CUCHEMbl C Yelbl0 NOBbIULeHUS VPOBH: Op2anuzayuu O
BbINONIHEHUS 3A0AHHO20 CNeKMPa OYHKYULL.

[lpy wpeanw3ammMu CUCTEMBI TPOSBISICTCS  CIACAYIONIMA TPHHIUIL:  1pU
coBMeweHuy  JJ1eMeHmo8 — 8ce20d  COXPAMAIOMCS  OCHOBHble — (DYHKyuu  yeiu
COBMeUaeMbIiX 2IeMEeHMO8 U d1eMeHm ¢ 00/lee 8blCOKOU CMeneHblo OpPeaHU3AuUU,
DYHKYUOHATOHBIMU BO3ZMOICHOCIAMU U 3HAYeHUeM dyHkyuu yeau (HampuMep, K.ILI.,
CKOPOCTb, TPOU3BOAUTEIBHOCTE W T.1.), KOMOpbili U Oepem HaA cebs @QyHKyuu
coemeujaemulx IeMeHmos.
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@u3uka HEeKora ObUIA Yacmwvio unocoghuu, U MO CyIIECTBY OHA TATOTEET K
MaTepyu BCEX HAyK, U, U3y4aeMbIE€ €10 3aKOHbI U MPOIECChl — €CTh IMPEKpPaCHbIC
WUTIOCTpalMK K 3aKoHaMm ¢unocoduu. [IpuMeHenne KiiacCuuecKon JUANCKTUKU IS
aHaJIM3a pa3BUTHS KOHKPETHBIX MOJIENIe MaTEepUAIbHBIX 0OBbEKTOB MOKA3BIBAET, YTO
OHA MO3BOJISIET BBIABUTH M YCTPAHUTH BO3HUKIIME B KOHIICHIMU MPOTUBOPEUYUS U
CIIPOTHO3UPOBATh JaJbHEWIIIEe Pa3BUTHE MOJYYEHHBIX NPEACTaBICHUNU O JTaHHOM
MaTepUaIbHOM OOBEKTE B €r0 MHEPIMOHHOM mpenactaBieHuu (10 64 okrtasel). Ho,
JUISl TOTO, 4TOOBI OXBAaTUTh BCE YPOBHU MUPO3JaHUS, HY>)KHO MEPEXOIUTh Ha Oosee
BBICOKMI YpPOBEHb MOHUMAHHUS €r0 YCTPOWCTBA, OCO3HABAs, YTO MOMHUMO MHPA,
JAHHOTO HaM B OIIYIICHUSX, €CTh U Jpyrol mup (Bbie 64 OKTaBbI), KOTOPBI
MOKHO OYJIET «OIIYIIAaTh» TOJBKO UMEsi COOTBETCTBYIOIINNA YPOBEHb PAa3BUTHUS U TO,
YTO MBI M JTOT MHP €IMHOE IEJI0€, COCTOSIIEE W3 MEPBUYHBIX MaTEpUH,
OpraHU30BaHHBIX B BHUJE CYIEPIO3UIMU MAaTpUIlbl KOJICOAHUM, OMUCHIBAEMOM
dbopmyroit Y = 2n (rae N — OKTaBbl 3TON MaTPHIIBI).

3ameyaTeabHbIM ITPUMEPOM TTO3HAHUSI YPOBHEW MUPO3AAHUS BCEN CBOEH JKU3HBIO
npoaemonctpupoBan H.B. JleBamos. M3 kuurn ®@énopa IMutprieBnda Mbl 3HAEM,
KaK I[ar 3a IaroM OH (opMupoBall CBOE MHUPOIOHMMAHHUE, CBOM TBOPYECKHE
CIIOCOOHOCTH, CBOW TajaHT. Y>K€ B IIKOJIbHBIE U CTYJIEHYECKHE TOJbl OH OYEHb
CepbE3HO 3aHMMAJICSI U300PETATEILCTBOM U PEIICHUEM TBOPYECKUX 3a/lad, YPOBHIO
KOTOPBIX MOT' TI03aBH0BaTh J000M yuéHbId. OOmacTh e€ro HccieA0BaHUs
HeBeposiTHasA. Yero TOJNBKO CTOUT YACTUYHBIM CHUCOK C €ro HU300pETeHUSIMH,
KOTOpbIE MOHO cnaenaTh nyOonuunbiMu! Ilpy BHHMATENbHOM NPOYTEHUH BCEX
TpynoB Hukonas BUKTOpOBHYA MOKHO MOHSTH €0 NOAXO0MA, METOABI U METOI0JIOTHIO



uccienoBanus o000l mpoOnembl. Haumnas pemats mo0Oyio 3agady, OH
CTPOWJI UJICATIbHYIO MOJIEJIb TIpoliecca Uil 00BbEKTa, T.€. (OpPMYIUpOBaN UICATbHBIN
koHeuHblid pesynbTaT (MKP). A 3arem BBISBISI, 4YTO MeEHIAET JOCTUYL ATOT
pe3ynbTar, pakTuuecku GopMyIrpoBai GU3NIECKOe MPOTUBOPEUNE — IPOTUBOPEUHE
MEXK]ly peallbHOM M WJIealIbHOM CUCTEMaMH. A Jajiee OH YCTpaHsJI TO, YTO MEIIaeT
noctwxkennto 3roro MKP. OcrtaBanock TOJIBKO MpOayMaTh OKOHYATENIbHO HJIEIO
pelIeHusT U BOIUIOTUTH €€ B XU3Hb. B 3TOM CTaThe MPUBEAECHO MHOTO IPUMEPOB
pEIICHUSI UM TEX WJIM UHBIX 3a/a4.

HecmoTpst Ha TO, 4TO MHOroe €My HNpHUIUIOCH AENaTh BIIEPBBIC, HA OCHOBE
COOCTBEHHOI'0 ONBITA OH HAY4YWJICS CHadaja MOHMMATh HAWJIEHHYI0 WH(POpPMAIIUIO, a
3aTEM MTOCTEIIEHHO OBJIAJIEBATh €10 U MPAKTUYECKH €€ IPUMEHATD, LIEN OT IPOCTOrO K
CIIO’)KHOMY, BbIpaOaThiBasi CBOI0 METOJNUKY IMo3HaHuA. C MepexoJoM Ha HOBBIE
YPOBHU MO3HAHUS, MEHSJIUCH 33/1a4d, MEHSJIUCh U METOJIMKH, BOSHUKAIA TTPOOJIEMBI,
3acTaBJIsBIINE ABUTAThCA BIepEn. Co BpeMeHEM MOSBIISIOTCS U MEPBbIe H300PETCHUS
—  «TEXHUYECKHE CpEeACTBa», KOTOphle ToMoraiu muiMdoBath B  HEM
KOHCTPYKTOPCKMM TAJIAHT, YTO HEOJHOKPATHO OTMEYAJIOCh creuranucramu. Ero
WHCTPYMEHT — CHJIa MBICIH, CIIOCOOHAas YINpaBlsATh MaTepued M CBONCTBaMU
npoctpancTBa. Buas npoGiembl cUCTEeMHO, U 00J1a71asi BBICOKOM OTBETCTBEHHOCTHIO
nepes cobol M mepes] 3eMHOM LMBUJIM3AIMENH OH BBIXOJUT Ha COOTBETCTBYIOILIUE
peuieHust: MI3MeHeHre TpaeKTOPUHM TIAHETHI «X» ISl COTHEUHOU CUCTEMBI, PEIICHHE
npoOsieMbl JUIsi MUUIMOHOB IUBWIM3AIMNA OT IMKJIOHOB aHTHUMAaTEpUU BO BCEX
JICTIECTKaX-BCEJICHHBIX MIECTHIIYYEBUKA, 1 MHOTHE aApyrue. M Hakonen - ['eneparop
«TEMHOW» MaTepuu, MICTOUHUK KU3HU.

Hukonait BukropoBuu mnpusbiBal Hac OBITh MHOTOTPAHHO 0Opa30BAHHBIMU
JIOJbMU C IIUPOKUM KPYTo30pOM, HE OOSIIUXCS TPYIHOCTEH W BCErjaa HAYIIUX
BIEpE] K IMOCTaBJ€HHOW menu. Bor mostomy B [leHb ero BecTBoBaHus Mbl
MOCBSIIAEM €r0 MaMsITH HAIly CTaThIO.

B 3TOMU CTaThe BbI 03HAaKOMUJIUCH c HEKOTOPBIMU n3
WHCTPYMEHTOB PEIICHUS] TBROPUECKUX  3aJa4, MNOPEeXKAE BCEro  HAYyYHBIX W
TEXHUYECKHUX B JII000H 00JIaCTH YeI0BEUYECKON NEATEIBLHOCTH, YTOOBI 3aTEM CaMH B
TBOPYECKOM aKTE€ CMOIJIM ITIOYYBCTBOBATh CBOK) ITPUYACTHOCTH K OTKPBITUIO UCTUHBI
WA  TOyTHd K Hel. MeTonosiorus UCCAeI0BaHusl,  OCHOBAaHHAas HA  PANE
O00OBEKTHUBHBIX 3aKOHOMEPHOCTEH Pa3BUTHsI, U, B YACTHOCTH, 3aKOHAX KJIACCHUYECKOM
JTUAJICKTUKHA, TIOMOXET BaM IMOHATh B KAaKOM HANPaBIICHUU BECTH MCCIICIOBAHUE
KOHKPETHOTO BOMPOCa ¢ YYETOM METOJ0B U 3HAHUW 3aKOHOB PA3BUTHUSA TEX WU MHBIX
CHUCTEM, HCIOJIb3Yysl OIPEACIEHHBIN AIITOPUTM, COJEPKAIIAN ITOCIEN0BATEIBHOCTD
MpOBEACHUs uccienoBanusd. JUisi  Jydliero yCBOEHHsI Marepuajia IpPUBEICH
KOHKPETHBIN TIPUMEpP Pa3BUTHs TPEJCTaBICHUN 00 MCCIeayeMol CUCTEME U JaHbl
MHCTPYMEHTSHI JJIsl PELICHUS 3a7a4, BO3HUKAIOIIUX BO BPEMS UCCIIEIOBAHUS.



BriBosr:

1. [IpoBeneHHBINM aHaIM3 HEKOTOPBIX NOJIOKEHWW napaaurm Jlesamosa H.B. u
Jlyanna A.A., moKa3aJ HCIIOJIb30BAHME 3aKOHOB JUAIEKTUKH Kak 3()(eKTUBHOTO
MHCTPYMEHTA UCCIIEI0OBaHUS JIFOOOM CHCTEMBI.

2. BomHOBass Mozenb pasBUTUSL CHUCTEM, OTPAKAKOIIAs B3aWMOCBS3b BCEX
YeTHIPEX 3aKOHOB TUATECKTHKH, MMO3BOJISIET MPOCIEAUTh Pa3BUTHE JIO00M CUCTEMBI B
TE€4eHHE €€ IBOJIIOLUOHHOIO IIUKJIA, OT MOHO-CHCTEMBI JJO MOHO-CHCTEMBI .

3. IlpennoxeHHBIH  aNrOPUTM  Pa3BUTUS CHCTEM  IO3BOJIIET  BBISBHUTH
MIPOTUBOPEYHS B CYIIECTBYIOLIEH CHCTEME IIPENCTABICHU O TOM WJIK UHOM OOBEKTE
WIH SIBJICHUM, & TAK)KE PA3BUTh 3TH NIPEICTABICHUS JAJIEE.

4. MeronvKa aHanu3a, 3aJ10)KEHHAs B aJTOPUTME, MO3BOJUT YCKOPUTH MPOLIECC
[To3HaHus HccaeayeMoro 0ObeKTa Uil SIBICHUS.

[Ipunoxenue 1.
1.3. Ilpumep ucmoJIb30BaHMSI AJITOPUTMA PA3BUTHA

PaccmoTpum npumMepsl UCIIOIB30BaHUS IIPEIJIOKEHHOIO AJITOPUTMA B PELLICHUU
KOHKPETHBIX 3a]1a4.

CornacHo napaaurme, Jlyunna A.A. «MCXOJAHBIMI YaCTUIIAMU HA YPOBHE MOJIEH
SABJISIFOTCS dNIeKTpudeckre (POTOHBI) U OUIOISIPHBIE MATHUTHBIE YaCTHIIBI, a B 1IEJIOM
KOPOYCKYJISIPHBI ~ ra3.  OJEeKTPUYECKHWE  YacTulbl  00JajgaloT  CBOMCTBOM
OTTAJIKUBAHUS, a MAarHUTHbIE — CBOMCTBOM mpuTAruBanus. llpu s3ToM 00a BHUa
YaCTUL UMEIOT CWJIOBBIE JIMHUH, UCXOIAIIME W3 camuxX dacTtul. POTOHBI JETKO
MNPUTATUBAIOTCS K JIOOOMY TIOJNIOCY MarHuUTHOW dYacTuilpl. Mcxons w3 maHHOU
uHbOpMallMl CTaBUM 3aJady: OINHCaTh CBOWCTBA KHWHETUYECKOIO OIS -
AJIEKTPOMArHUTHOTO MOJISl U KaK OHO 00pa3yeTcs, a 3aTeM OOBSICHUTH JAPYTUe MOoJIs —
HX CBOWCTBA U MIPUPOIY.

AJITOPUTM aHAJIHM3a PA3BUTHSA CHCTEM C IOMOIIbI0 3aKOHOB
TUAJIEKTUKU:

1.Boiopame 00vekm uccinedoeanus 0141 AHAIU3A €20 PAZGUMUSL.

Anekmpuueckue (HOTOHBI) M MazHumHble YacTUILI. DOTOH MPEICTABIACT
co0ol sApO W3 DIEKTPUUYECKON MaTepuH, U BOKPYT HETO pPaguycamMu PacXOIATCS
KIYTUKH «CHIIOBBIX JHHUIY (Puzndeckue nons. Jlyuun A.A., c. 15.). MaruutHsie
YacTHUI[bl MPEJICTABISAIOT COO0M OUIONSIPHBIE YACTHUIbI, AHAJIOTMYHbBIE MOCTOSTHHOMY
MarHuTy, BOKPYI' KOTOPOTO Pacroji0oKeHbl HEMOJBUKHBIE THOKHE CUJIOBBIE JIMHUH,
COCTaBJICHHBIC M3 YEPEAYIONIMXCS MarHUTHBIX dactuil U ¢otoHoB (puc. 1.0.). Ilpu



51OM, (GOTOH: Inekmpuueckas mamepus, pagayc porona ry ~ 108 m; paguyc ero
nons R= 103 m. Mmeer maccy nokos. Macca gporona passa 0,3x10™° kr. DnekTpoH:
Maznummnuie yacmuyvl + ¢pomonvt. POTOHBI U MArHUTHBIEC YACTHUIIBI HAXOJATCS B
oJI0cTH 3ekTpoHa B konudectse 3x10 10 . Paguyc maranTHO# yacTuis! ~1023 M.
Oro 3Hauut, uto (GoToH B 10° pa3 GonblIE MATHUTHOM YacTHIBL A pa3sMepbl
MAaTrHHTHOTO TIOJI1 BOKPYT MArHUTHOM YaCTHIbI COCTABISIOT mpuMepHO 10718 .

2. Boiasumv ezo ceazu c okpyycarowum ezo mupom: Onudicanuwiue (¢
CUCMEMHBIX NO3uuUll) u OanvHue ceA3u (yovlearouwue ¢ nepexooom Ha 0onee
6bICOKUIL unu 00J1ee HU3KUIL yPOBeHb).

N3BecTtHO, YTO (HOTOHBI W MArHUTHBIE YACTHUIIBl B3aMMOJICMCTBYIOT C

JIEKTPOHAMHM M aTOMaMHM, a Jajiee B3aUMOJCHCTBYIOT C OOBEIUHEHHEM AaTOMOB,
OIIM.

3. Buviasumbs 2nasnyio (nonesmuylo 0isa UCKYCCHGEHHBIX CUCMEM) (QYHKUUIO
PAa3zeumusn GHAIUIUPYEMO20 00beKma.

MarHuTHbIC B JICKTPUUYCCKHAE YACTHUIIBI UMCIOT TCHICHIINIO K 00BESIUHECHUIO H
00pa30BaHMIO HOBBIX YAaCTHII U KOHIJIOMEPATOB.

4. Onpedenums  morcoecmeennoe  («cmapviey €20  ceolcmea) U
omauyumenvHoe (mo HoO60e, UMO HEOOXO00UMO BHECHU 6 e20 CEOUCmeEa Uuiu
Kauecmea) 6 00vekme, m.e. 6bIAGUMDb NPOMUBONOIONHCHOCMU, MEHOCHUUU
pazeumus u m.n. 8 00veKme.

ToxxnecTBeHHbIe cBoicTBa: POTOH — 3BJIEKTpHYECKas YacTHIla, OOJaaroras

CBOMCTBOM B3aMMHOIO OTTAaJKUBAaHUS U IIPUTATHBAHUA K MAIrHUTHBIM IIOJIIOCAM;
CO3aaCT JJICKTPHUYCCKOC II0JIC. MarsuTHbIC qacTulbl — 6I/IHOJ'I$IpHBI, CITOCOOHBI
co3aaBaTh MAaroHuTHOC I1I0JIC.

OTanuuTenbHbIC CBOMCTBA: (bOTOHBI MNPUTATUBAIOTCA K MAarHUTHBIM YaCTHILAM.

4 MAarouTHBIC YaCTHLbI IPUTATUBAIOTCA M K MArHUTHBIM 4aCTUIAM.

5. Boviaeums npuuunsl, m.e. umo mewiaem um 0bimsv 6 2apmorHuu?

@OTOHBI — JJIEKTPUYECKUE YACTHULII MU MAarHUTHBIE YACTULBI UMEIOT Pa3HYIO
¢bu3nyecKyr0 MpUpOay, MOITOMY OHM HE JOJDKHBI MPUTIATUBATHCA APYT K JPYTY.
Kpome TOro, B KOpPIyCKYJISIpHOM Tra3€ 3TH YaCTUIbl MMEIOT pa3HblE CKOPOCTHU
IBHKCHUSL.

6. Cpopmynuposamv Hoeanvuwviit Koneunwviit Pezynomam 011 O0aHHO20
00veKma nocie eOUHeHUsA MoHcOeCmeeHH020 U OMIAUYUM EbHOZ0.



DNEeKTPUYECKUE YAaCTUIBI CAMH TPUTATHUBAIOTCS K MAarHUTHBIM, COXPaHSS
CIIOCOOHOCTh (POTOHOB OTTAJTKUBATHCS JAPYr OT JPYyra, a MAarHUTHBIM YaCTHUIIAM
NPUTATUBATECS JPYr K JAPYry MPOTHBOMNOJOXHBIMH TOMIOCAMH, OCTaBasiCh
OUTIOJISIPHBIMH.

7. Bovidenumv npomugononoxchocmu u - chopmynuposams U3  HUX
npomueopeuue (Hayunoe Ilpomusopeuue, Texnuuecxoe Ilpomusopeuue
unu @uzuueckoe Ilpomusopeuue, unu Puzuueckyrw Hecoemecmumocma).

DJIEKTPUYECKHUE YaCTHUIIbI HE MPUTATUBAIOTCA K MAarHUTHBIM, T.K. Y HUX pa3Has
npupoja. ONBIT MOKAa3bIBA€T, YTO DOJIEKTPUYECKas YacTULA MPUTITUBACTCS K
marauty. ®II: Ymobsr pomonsr 63aumooeiicmeosanu ¢ MacHUMHbIMU YACMUYAMU,
OHU O0O0JIHCHBL umMemb Ounonapuvle macHumusvle uacmuywvt (ne-C), u oHu He
0011cHbl Umemsb maznumnusle yacmuuywl (C), umodwvl homomnsl coxpanunu ceoucmseo
OMMAanKueaHus cebe noOOOHbIX.

8. Haimu npuém unu 3aKOHOMEpPHOCMU pa3eumus, ¢ HOMOUbIO
KOmopwvix npomueopeyuue 0yoem ycmpaneHo.

st ycTpaHeHusi TMPOTUBOPEYMI CYIECTBYET HECKOJbKO MpuéMoB. (CmoTpu
[Tpunoxenue 2 — [Ipuémbl ycTpaHEHUs MPOTUBOPEUUI.

JIns yCTpaHEHHsI STOTO NPOTUBOPEUYHs UCHONb3yeM npuém: Pazodenenue
HeCOo8MeCmUMbBIX C8OIICME NepecmpoiKoil cmpyKkmypol (Op2aHu3ayuu) Cucmempl:
MepelT OT CUCTEeMBI, obOianaronieil coiictBoM C, K cucteme, obOnamarouen
cBoicTBOM He-C, a cBoiicTBOM C HAACIUTh MOJICUCTEMBI CUCTEMBI (CM. MPUIIOKEHUE
2).

[TycTth hoTOH MMeEeT B CBOEH CTPYKTYpe MarHuTHbIC YacTuilbl (He-C), coxpaHss
CBOE CBOMCTBO OTTAJIKUBATh ceOe moio0HbIX (C), a IJI1 3TOr0 OH B CBOCH CTPYKTYype
COXpaHsIeT JJIEKTpuyeckue dYacTuilbl. (OcCTajoch TOJBKO  PacHoJIOKWUTh B
MPOCTPAHCTBE AJIEKTPUUYECKUE M MArHUTHbIE 4acTulbl. [IpakThka mnokasama, 4ToO
CYIIECTBYIOT DJJIEKTPUUECKOE UM MarHuTHoe mons. Haubosee panroHaIbHOM
CTPYKTYpPO MOXXET OBITb B JaHHOM Cly4ae «&XKHK», B «HIOJKaX KOTOPOTO
HaxoJASATCA BO B3aUMOCBSI3U JIPYT C APYTrOM BJEKTPUUYECKUE U MAarHUTHBIE YACTHULIBI.
Uepe3 MarHUTHBIE YACTHIbI OCYILIECTBIISIETCS B3aMMOJECHCTBUE DIIEKTPUUECKUX
YacTHUIl C MATHUTHBIMH.

Ilone u npeocmasnaem coboii oopaszosanue, uepes KOMOpPwlii NPOUCXOOUM
ezaumooeiicmeue wacmuy. Ilone — 3mo cunmemuueckuii 3j1emeHm, ¢ KOmMopom
ecmbo U I1eKmpuiecKue u MazZHuUmHbsle Yacmuuvl, popmupyroujue cunogvie TUHUU
noneii: y 31eKMpUYecKux 4acmuy, npeocmaegienuvie Ha puc. 1. y macnummnoix —
cieoyrouiue opye 3a 0py2om MAZHUMHbLE YACH UL bL.



Uto KacaeTcsi MarHUTHBIX YacCTHUIl, TO OHU CYIIECTBYIOT TOJBKO B 3JEKTPOHE.
UtoObl MX W3 HEro W3BJeYb, HY)KHA OTPOMHAs SHEPrus. MarHuTHbIE YacCTHUIbI B
CBOOOJTHOM COCTOSIHUM JIOJDKHBI MMETh BO3MOXKHOCTh OOBEIWHHUTHCS B CHJIOBBIC
JUHUM, a JJIS 3TOTO Yy HHUX elé JOJDKHA ObITh MPUMEPHO OJMHAKOBAs CKOPOCTH C
dboToHamu, Torna (POTOHBI MPUTSHYTCS K MAarHUTHBIM TOJIOCAM 4Yepe3 MarHUTHBIC
YaCTHUIIbl B CBOMX CHUJIOBBIX JIMHUSX (puUc. 1).

31ech TakKe MOXXHO HCIOJb30BaTh NpuéM: Pazdenenue necoemecmumuvix
C80IICIME 8 NPOCMpPAaHcmee:’ yCTh 4acTh CUCTEMBI 00anaeT cBorictBoMm C, a npyras
— cBoicTBOM He-C (cm. npunoycenue 2).

Cam (oTOH (PJIIEKTPOMArHUTHOTO TOJIs1) 00J1aJaeT CBOMCTBOM OTTAJIKMBAHUSA, &
€r0 «IIyIajablla» - CHJIOBBIE JUHUU €ro IMOJS — CBONCTBOM MPHUTATHBATH (M3-3a
HAJIMYMS B HUX MarHUTHBIX YaCTHII.

Kcraru, pekoMeHyeM oOpaTUTh BHUMaHUE HA OAUH U3 NPUEMOB: pazodenenue
HeCO8MECIMUMbBIX C8OUCHIE CUCHEMHBIM nepexo0om, KOoTopblil ucnonbszoan D./].
[IxpynueB B rimaBe o Kierke, paspemas psig TPOTHUBOPEYUM OTHOCHUTEIBHO
npoIiecca KonupoBaHus (PerIuKaIuy KJIETKN) U 3a0AHO OOBSCHWI, KakK MPOUCXOAUT
npouecc konupoBanusa ['eneparopa TémHON matepun, cozaanHoro H. JleBamoBbim.
(He cozmaHMe KaXIblil pa3 HOBOTO, a MMEHHO KOIHMPOBAaHUS YyXKE€ CO3AAHHOTIO U
B3SITOIO 32 3TaJIOH ['eHeparopa).

9. 3anucamo nonyuennoe pewienue.

CymecTByloT JABa THUNA YaCTUL:  JJeKmpuuecKkue W  MAZHUNHbIE.
DJIeKTpUYeCKre 00JaJal0T CBOMCTBOM OTTAJIKMBaHUS (MPU B3aUMOJICUCTBUU C cebe
NMOAOOHBIMU) U MPUTSHKEHUSI K MATHUTHBIM YacTHUIAM, T.K. MTOCIEAHUE UMEIOTCSA B MX
CUJIOBBIX JMHUAX. MAarHuTHBIE YacTHIBl OWIOJSPHBIE M 00JIaal0T CBOWCTBOM
MPUTSATUBATH AJIEKTpUUECKHE U cebe moo0HbIe, T.€. T€, KOTOPhIE UMEIOT MarHUTHBIC
YaCTHUILIBIL.

[IpOoTUBOMONOKHOCTH B CWJIOBOM JIMHWUW DJIEKTPUYECKOTO MOJs (MarHUTHBIC
YACTHUIIBl U JIEKTPUYECKUE) HAXOASITCS B €UHCTBE, KOTOPOE 0OECIEUMBAET UM HEKas
CBA3YIOIIas MX CyOCTaHIMsI, YCJIOBHO Ha30BEeM €€ «KJIEeM», KOTOPbIH MMEETCS U B
MarHUTHBIX YaCTHUIAX, U B DJIEKTPUUYECKUX. 31€Ch MBI OISITh MPUXOJIUM K JEIUMOCTH
MAarHUTHBIX U JIEKTPUUYECKUX YACTHII.

Tenepr MOXXHO CXEMAaTHYHO H300pa3uTh CUJIOBBIC JIMHUM MAarHUTHOTO TTOJIS
(puc. 1.1) u snexkrpuueckoro (puc. 1.0). [ToBTopHO TTpUBENEM CXEMY CHUIIOBOM JTUHUHU
anekTpuueckoro noiist (puc. 1.0.) U cxeMy CUJIOBOM JIMHUM MAarHUTHOTO MO (pHC.

1.1).
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MaruuTHas yacTvna

Puc. 1.0. Cxema mynaabna (" CHI0BOH JHHHH") 3] I€KTPHYECKROI0 MO0

SN EENEENEENE NEN

MariuTHaa 4yactuua

Puc. 1.1. Cxema cMnoBoW NMHMUM MArHUTHOIO NonA

Ho 3mecy BO3HUKaeT Hogasn noodzadaua — 00bACHUMb NOYEMY 6 CUNOBBIX
JAUHUAX ~ YIEKMPUYECKO20 NOJIA  MACHUMHbLIE YACMUUbL  CUECHAAIOMCA  C
I1eKmpuyecKkumu — pomonamu?

JInst 3TOr0 MO’KHO OISITh MPOTHATh JAHHYIO M0J133]a4y IO aJrOPUTMY WJIH
NPOUTH Jayibllie M C TOMOIIbIO 3aKOHOB JUAJICKTUKH BBIICHUTH MNPUYHUHY STOTO
(deHomeHa.

Hcexons u3 KOHCTPYKIMH CUIIOBOW JIMHUM
CunoBble NMHUW MarHUTHOro NOMNA U3

GuNoNApHbLIX MarHUTHbIX YacTUL MAarouTHOIrO II0JIA MOZKHO IIPOIrHO3UPOBATD,

qTo MAardmMTHBIC HJaCTHUIIbI MOI'yT

00BEIMHATHCA B pa3Hble 00pa30BaHUs B BUJIC
pa3HbIX KOHCTpyKmuil (puc. 1.2.). O uém
cKa3aHo B napaaurme Jlyunna A.A.

[Ipn 3TOM B3aUMOIIPUTSKECHUE

MarHuTHBIX YacTHUI[ CIOCOOHO 0Opa3oBaTh

PUC. 1.2. OQHO U3 BO3MOXHbIX 06pa3oBaHuii sfipa aroOMOB, K KOTOpbIM C IOMOUIBIO
MarHWTHbIX YacTHUL

CUJIOBBIX JIMHUM NPUKPEIUISIOTCS JIEKTPOHBI,

COCTOSIIME W3 OTPOMHOI0 KOJHUYECTBA MArHUTHBIX YacTUIl M (DOTOHOB, B HTOTE
opranusys atom (puc. 1.3 a.).

B cBoro ouepennr, atom, uMess BOKPYr ceOsi MOBEPXHOCTh U3 DJIEKTPOHOB,
UMCIOIINX «IIYMajblla» ¢ MAarHATHBIMH 4YacTHUI[aMHd Ha KOHIAX, CIIOCOOHBI
MPUTSAHYTh K ceOe JIpyrue 3JIeMEHThl MUKPOMHUpPA, HANpPHUMEp, TaKUE K€ aTOMBI H
00pa30oBBIBATh MOJIEKYJIbI — MPOCTBhIC M CIOXKHBIE.(prc.1.3.0), a MOJIEKYJIbI - TeNa |



BEILIECTBA. Y YUTHIBAsA TO, YTO OKPY’KAIOILIEE MPOCTPAHCTBO CTPYKTYPUPOBAHO, TO HA
YPOBHE IPOCTPAHCTBA MOJIEKYJI ATOMBI MOT'YT OPTaHU30BBIBATHCS, B 3aBUCUMOCTH OT
pem€TKH B JAaHHOM IIPOCTPAHCTBE, B  KPHUCTAUIMYECKHUE CTPYKTYpbl —
TeTpadpajbHble, KyOUUYecKue, 1oAeKadipajibHble U Ap. (puc. 1.4.).

[TonyyeHHyro B pe3yJbTaTe aHaiW3a aToMa HWH(MOPMALMIO MBI U MOIMPOOyemM
«TPOBECTU» YEpPE3 HAMEUYEHHBIE BBIIIE 3aKOHOMEPHOCTH.

3/1eCb MOXHO pPacCMOTPETh JIMHUIO Pa3BUTHS aTOMOB IO TPEM BO3MOXHBIM
My TSM:

1. HMrak, paccCMOTpUM IEpBBbIM IyTh pa3BUTUA atoMa: MoHo-C ou-C— nonu-
C™ cnoscnvie cucmemot ™ ...

== == s
_.-/----
doron __—"
i Muarurias sacriia

CUNOoBbIe XIYTUKU
3NeKTPOHa

SHEKTEOH *
S ATOMBI
AQpo us " * /

|
MAarHUTHBIX o X [z . ¥4
yactuy . & |

0)

a)

Puc.1.3. ¢opMmmpoBaHue aTOMOB U MONEKY .
a). CxemMa KOHCTPYKLUWUWN aToMa (Ce4YeHue);
0). COopKa aTOMOB B MONeKyny

Mono-atom (puc. 1.3a.), B HEM SJEKTPOHBI CBS3aHbl CUJIOBBIMH JIMHUSIMH
AIIEKTPUUECKOTO TIOJISI C MATHUTHBIM SJIpOM aToma. Uepes CBOM CBOOOJIHBIE CHUTIOBBIC
TUHUMU (IyHajiblia) AJIEKTPOHOB, OHU CBSA3BIBAIOTCA C AHAJIOTMYHBIMU CBOOOIHBIMU
KOHI[aMH CBOWX CHJIOBBIX JIMHHUI JIPYroro aHaJOTHYHOTO aToma, IMOJy4yaeTcs Ou-
cuctema (tuma H;) — Mojekyna KOHKpeTHOro BemiecTBa. Jlanmee BO3MOXKHO
00bEeIMHEHNE MHOXKECTBAa OJMHAKOBBIX aTOMOB B CJIOKHBIM KOHTJIOMEpaT, T.C. C
obOpazoBaHueM mnoju-cuctemsl (tuna ¢ymiepeHoB Cep). Ecnu ke ucxoaHble aTOMbI
OynyT  oTiMyathbcs ~ APYr  OT  Jpyra  KakKMUMH-TO  XapaKTepUCTHUKAMHU
(XapaKTEepUCTUKOM), TO U B ATOM CIIy4yae CUHTE3UPYETCS HOBAsl CIOXHAsS MOJIEKYJa
U3 pa3HbIX aTOMOB (Tuma AeHaApuMepoB cM. 1.5, ( Konapakos .M. CoopHuk crareii
«Ha niytu k HoBeiM 3HaHusM, 1. 8, cait https://shkrudnev.com/index.php/home ).
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C oOpa3zoBaHuEM TMOJH-CUCTEMBl W3 pa3HbIX aTOMOB MOKHO TMOJIYYUTh
OTPOMHOE KOJIMYECTBO PA3HBIX MOJEKYJI M HAHOMATEepUaJoB. 3JeCh CIeayeT

OTMETUTb, 4YTO O3 3HAHUH CTPYKTYpbl aTOMOB, CIIOCOOOB HX COEIUHEHHS,
DHEPreTUYCCKUX OCOOCHHOCTEH, HE MOXKeT OBbITh

HAHOTCXHOJIOTUAX.

MU PpCedd HHU O KaKux

ATOMBI

MariuTHble
CUNoBble NMUHUN

Puc. 1.4. ATombl cobpaHbl B KpucTtann

Puc. 2. Monekyna




N3MeHsis1T ~ XapakTEpUCTUKU  KOMIIOHEHTOB  CUCTE€MbI,  BIUIOTb  JIO
MPOTHUBOMOJIOKHBIX, MOYKHO CO3/1aTh IEJbIA KJIacC MOJIEKYJ, TaK Ha3bIBAEMbIX,
«CBEpPHYTBIX B HJICAJIbBHOE BEIIECTBO» CHCTEM, OOJAalOIIMX YHUKAIbLHBIMU
CBOMCTBaMH.

Hampumep, Ou-cuctema wu3 JABYX pa3HbIX METAUIOB — OWMETa, TIPH
CBEPTHIBAHMU MOXXHO 3aMECHHUTH METAJIOM C MaMsThI0 (OPMBI HA OCHOBE MOJICKYJI
uukenst - Ni u tutana - Ti — NiTi, 001agaromnium 11e10i TaMMO# CBOICTB.

DTOT mporecc CXeMaTHYHO MOXHO OyneT mpeactaBuTh puc. 1.5. s kaxmon
MOJIEKYJIBI 3Ta CXeMa MOKET ObITh aHAJIOTMYHOM MpeACTaBIeHHON Ha puc. 1.5. wim
0oJiee HACHIIIICHHOM.

CnoxHasna-C

MoHo-C

Puc. 1.5. PasBuTne atoma no fIMHUU MOHO - 6M - NoNnu - cnoxHas C.

OTOT NyTh Haubosee MPOAYKTUBEH U 3(P(EKTUBEH B IUIAHE CHUHTE3a HOBBIX
MOJIEKYJI U BEIIECTB, T.K. OXBAaTHIBAET U PA3BOPAUUBAHUE CUCTEMBI B HAJICUCTEMY U
CBOpauMBaHHe €€ 1O YpPOBHS «HUICATbHOTO BEIIECTBa», OOJAJAIOUIEr0 BCEMU
OOpEeTEHHBIMH B MPOIECCE PA3BUTUS (DYHKITUSIMU.

10. Ilocne mozo, kaxk npeocmasenenus o Cucmem co30amsvl, cieoyem
nposéecmu aHanu3 ux O0AnbHelwle20 Pa3euUmMua N0 Nymu HaApawiUeanus Kauecmea
3a cuém npupocma xKoauvecmed. B >TOM ciydyae npu KaKJIOM OYEPEIHOM Ilare
pPa3BUTUSI CUCTEMBI aTOM MPHOOpETAeT AOMOJHUTEIbHBIE DJIEMEHTHI 3a CUYET €ro
CTPYKTYpbl PaCIOJIOKEHHUS BBEACHHBIX 3JIEMEHTOB B MPOCTPAHCTBE U BO3MOXKHOCTH
UX aJanTaldyd K U3MEHSIOUUMCS YCIOBHUSIM.

OTO0 MyTh pa3BUTHS 10 TUHUU: MoHo-CH— C1H> o> G ...
Hampumep, BO3bMEM B KadyecTBE HCXOJHOW CHCTEMBI aToOM yriepoaa |
«IIPOTOHUM €TO IO [EMOYKe:



Mono-C - C+4C=C:1->C+7C=C;->C+nC=C;3—->C+kC=C; > C+
59C = Ceo = Cs (puc. 1.6.).

P

MoHo-C C1 2 C3

EcTb u Tperuii nyTh pa3BUTHS HAIIUX MPEICTABICHUN 00 aToMe, 3TO TIEPEX0] OT
aToMa, KaK CHUCTEMBbl, Ha MUKPOYypoeeHb no Jaunuu: MmoHo-Cucmema
= IlooCucmema (mono-cucmemwt) — Bewmecmeo (IlooCucmemnr) > Ilone
(Bewecmeo) ...

3necy IIC — noacucreMa atroma, B — «BeliecTBo» mojcuctemsl, I1 — nonie, U3
KOTOPOTO CHHTE3UPYETCS «BEIIECTBO» aToMa. OTOT IYyTh PAa3BUTUS WM JIOJDKEH
OTBETUTH Ha BOIIPOC BBISBICHHOH BBIIIC HOBOM MOA3a/1a4YU — 00BbACHUMb NOYEMY 8
CUIOBBIX JIUHUAX ITIEKMPUUECKO20 NOJIA MACHUMHbIE YACHUUbL CUENIAAIOMCA C
nekmpuueckumu — Qomonamu? Kakaa cyocmanyus omeeuaem 3a 3mom
npouecc?

Ntak, MOHO-CHCTEMA aTOM COCTOUT U3 SJIpa, COCTOSIIETO U3 MAarHUTHBIX YaCTHII
U DJICKTPOHOB, KOTOPBIE Y€pe3 CUJIOBBIE JIMHUM JJECKTPUUECKOTO MOJI CBSI3aHbBI C
SApPOM. Y MAarHMTHOM 4YaCTHUIBI €CTh JBa MOJIIOCA, KAXKABIA M3 KOTOPBIX MOMKET
MIPUTATHUBATH K ceOe TOJBKO MPOTHUBOIOIOXKHBIN Mmotoc. Clie1oBaTeNIbHO, Y CHIIOBOM
JUHUM DJICKTPUUYCCKOTO TOJIS JOJDKHBI OBITh MAarHUTHBIC YaCTHUIIBI, KOTOPBIE BCErIa
JOJDKHBI  OBITh  OOpallleHbl K MAarHUTHBIM 4YacTUIIAM HYKHBIM TIOJIFOCOM  WJIN
ANEKTPUYECKUM YaCTHUIIAM JIOJDKHO OBITh O€3paziiMyHO Kakoil MoJoc 0oOpaméH K
HuM. Ecim Tak, TO 4TO-TO HOJDKHO CBS3BIBATH JII000H ITOIIOC MATHUTHOM YaCTHUIIBI C
CUJIOBOM JINHUEW JIEKTPUUECKOTO MOJISI.

Bo3HukaeT nmpoTuBopeuYre: MarHUTHAs YacTHIA JODKHA TPHUTATHUBATH K ceOe
AJCKTPUYECKYI0 YacTHIy B CHJIOBOM JIMHHUU DJIEKTPUYECKOTO TIOJIsA, YTOOBI
COOTBETCTBOBaTh Mapaaurme JlydmHa, HO TOrJa OHa APYTUMM IOJIOCOM HE JOJDKHA
MPUTATHUBATh K c€0€ MarHUTHYIO YaCTHILY, €CJIU Ta OKAXETCs MOBEPHYTa K HEH Tem
*e noyitocoM. Ho B mpupoje tak He ObiBaeT. CieoBaTesIbHO, MArHUTHBIE YaCTHIIBI
JTOJDKHBI MMETh TaKyl CcyOcTaHIuio (Ha30BEM €€ YCIOBHO «KJIEEM»), YTOOBI
MPUTATHUBATH K ceOe JI0OBIM MOTIOCOM AJIEKTPUUECKUE YACTHUIBI. AHAJIOTMYHO TaKas
ke cyOcTaHimsi JOHKHA OBITh M Y DJEKTPUUYECKUX YACTHI], YTOOBI MPUTATUBATH



JIIO0OBIE TI0JIF0OCAa MAarHUTHOM qacTulbl, W OTTAJIKMBATb JI00BIE QJICKTPHUICCKHC
qaCTHUIbI.

ATOM

N1/ 4 H,CIPO WHepuuroHan macca
MoHo-C L _-_...Q MarHutHas MarHMTHOM
. . yactvua YyacTuubl

\ —_—
-
. N "Knen"
3neKTpoH HE% \Q
\CDOTOH
EC} WHepunoHHas
acca (thOHa

S

Puc. 1.7. PazButue Hawmx npeacraBneHn no NUHUK:
mono-C— IIC(mono-C)— B(IIC)— II(B)—

Ha puc. 1.7. cxemaTWdyHO TIPEACTABICHA JIMHHUS PAa3BUTHS  HAIIUX
MPEACTABICHUI 10 MYTH MEPEX0Ja ¢ MAaKpPOYPOBHSI HA MUKPOYPOBEHB. 371€Ch TAKKE
MPOSIBUIICS NPUEM JIETUMOCTH (APOOJICHHS) UCXOTHON YaCTHIIBI.

ApobneHne UCXOAHOTO LIENBHOTO KycKa Ha YyacTu HpI/IéM HpO6HeHI/IH
Mecok nbineBaTkble YacTUUbl Fenb MO)I(HO I/ICHOHI)3OBaTL H HpI/I

AHAJIN3C Pa3sBUTHUA TCXHUYCCKUX

U JPYrUX  HUCKYCCTBEHHBIX
CHUCTEM. Ha  kaxmaom  u3
«ITaXeW»  CHUCTEMBI  3eMild
OMHUCAHHBIE TPOIECChl  OYyIyT

MMPOUCXOAUTHL B COOTBETCTBHUU C

MPEICTABICHHBIMU BBIIIIE
3aKOHOMEpHOCTAMHU. CXEeMaTUYHO 3TO MPEICTaBICHO Ha puc. 1.8.

Hampumep, nans o6mnactu, koTopas 3aHuMaeTr TexHocdepa, BO3MOKHO
pa3BUTHE JIO00N €€ TEXHHMYECKOW CHUCTEMBI IO TMPUBEICHHBIM Ha pucyHke 1.8.
JUHUSM BBIYCPITBIBAHHS PECYPCOB €€ Pa3BUTHSI.



Pa3Butne BUHTOB Y \
OT MOHO-CUCTEeMbI
A0 NOJINCUCTEMbI /
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Puc. K-19. Pa3Butre HU3KOOKTaBHbIX ABUrarenen
(B TeyeHne HECKONbKUX BOJTH 3BONOLUKN ABUratenen).

B kauectBe mpumepa Ha puc. K-19 npuBeneHo pa3BUTHE HHU3KOOKTABHBIX
JIBUraTesied — OT MOPUIHEBBIX JO KBAHTOBBIX.

11. Y4uThIBas, 4YTO C TIO3UIMH JUANECKTUKH KaXKIOMY OOBEKTY JIOJKEH
COOTBETCTBOBATb AHTHOOBEKT, T.C. PACCMOMPEMb MOHCOECHI80 NPOMUBONO-
Jao0xcHocmeli (TApMOHUIO) gblpaxcarouieiicsa oouieil hopmynoi:

A ecTb He-A,
/1€ IPOTUBOMNOJIOKHOCTh A OTHOCUTCS K Cucmeme, a He-A — k anmu-Cucmenme.
[Ipennaraercss caMOCTOSITEILHO TPOAHAIM3UPOBATh MPOTUBOMOJIIOKHOCTh He-A
10 BBIIENIPUBEICHHOM CXEME.
B paMkax NpuBENEHHBIX PACCYKIECHHM CIEIYEeT, YTO KaXJIOMY aTOMy IOJIKEH
COOTBETCTBOBaTh AHTHATOM. OJTO MOXKET OBITh TaKXKe MPEIMETOM aHaju3a
aHTHUATOMa C MO3UIMHI, TPUBEICHHBIX BHIIIIE.

*hkkhkkhkhkkhkkhhkkhhkkhhkkhkhhkhhhhhkihkhhkhhkhhhkhhkihkihkkihkihhhhkihkiixikx

12.Chopmynuposams Hoeble npedcmasneHus o cucmeme.

Amom cocmoum u3z MAZHUMHO20 AOPaA, CHOPMUPOCAHHO20 U3 MACHUHIHBIX
yacmuy, GOKpy2z A0pa ¢ HOMOWbIO CUI08bIX JUHUI IJIEKMPUUECKO20 NOJiA
yoeporcugaromces 31ekmponst. Illpu smom nekmpuueckue u MazHumMHbvle YACMUUbL
63aumooelicmayom mexicoy coooii uepes cyocmanyuto («kueii») 6 euoe euwié doee
MeJIKUX uacmuy,

Bor 4ro mumer nmo sromy nooxy A.A. Jlyuun B cBoedl kuure’: Harue
MPEACTABICHUE O HAWJACHHOM MpeIMeTe — MaTepuH MOJIeld yxe Ternepb TpeOyer

"®usnuecKkue TONs — IyTh K MO3HAHMIO BEYHOTO M OECKOHEYHOro mpolecca passutus matepuw» /Ilpemmcn. A. H.
Hukwruna. — M.: IEHAH/]I, 2013, — 12.



YTOUYHEHUSI HEBEPHBIX MPEACTABICHUM O MOJISIX HAIIMX MPEAIIECTBEHHUKOB. DTOTO
TpeOyeT [ Hayajga «IIKajJa »JJICKTPOMAarHUTHBIX BOJH» MO  CIAEAYIOIIUM
MOJI0KEHUSAM:

I. DJEeKTpOMAarHWUTHBIX BOJH B TMpUPOJI€ HET. ECTh KOPHYyCKYJSpHBIC
MOJTyJTUPOBAHHBIE TTPOIIECCHI.

2. Panyo, TEmIoBbIE M CBETOBBIC MPOLIECCHI peaT3yIOTCs (POTOHAMU C PA3ZHLIMU
CKOpOCMAMU IBUKEHUS. DTO — DIEKTPUUYECKUE U3ITYyUCHUS.

3. PeHTreHoBckoe wu3Iy4YeHHE, Y-U3Iy4YeHHE C OOJBIION MPOHHUKAIOLICH
CIIOCOOHOCTBIO PEATU3YETCS MACHUMHBIMU YACMUWAMU C PA3HBIMU CKOPOCTIMH
JBWKEHUSI. DTO — MarHUTHBIC U3TyUYCHUS.

4. MarHuTHBIC HW3JIYy4YEHUS HMEIOT CHJIbHbIE OHMOJOTMYECKHE M XUMHYECKHE
BO3JEUCTBUSL.

5. Mup co3gaH U3 JABYX <«DJIEMEHTapHBIX» YacTull ¢pomonHa — HOCUTEI
AJICKTPUYECKON MaTepuu (MaTepuu, a He 3apsja) U MAZHUMHOU YACHUUBbL,
oOnafaronieil CBOMCTBOM TMPUTSKEHUS DJIEKTPUUECKOM MaTepuu JIIOObIM U3
MTOJIIOCOB.

6. Ve celyac eCTb MArHUTHBIE T'€HEPATOphl, CIIOCOOHBIE coenamb
MAZHUMHBIMU J1100ble npeomMembl W JIaK€ BIUATH HA moroay. B TedeHue MHUHYT
MOYHO BbI3BaTh JOK]Ib U TPO3Y.

7. Maenumnaa uwacmuya, o6nanas coOUpaTEIbHBIM CBOWCTBOM, SIBJISIETCA
0CHO60Il nocmpoenus mei u geujecme. OHa )K€ MOXKET UX U Pa3pyLIUTh.

8. O0e 5TU YacTUIBI HUMEIOT HEOTPAHUYCHHYIO 00/1206€4HOCMb B HallleM
4acCTHOM 00pa30BaHUU MUDA.

Q. Pooumenem TONEBBIX yYacmuy SBISACTCS 2J1eKMPOH, B KOTOPOM HX
comepxkurca ~3°10%mr., ABAAIOMMXCS CTPYKTYPHBIMHM OOpAa30BaHUSAMM HAIIETO
yacTHOro Mwupa.

Taxum obpazom, Ha KOHKPDEMHOM HNpumepe Mbvbl PACCMOMpPeNnu aicopumm
paseumusi  npeocmasieHuli. 006 amome ¢ NOMOWbIO 3AKOHO8 KIACCUYEeCKOl
OUaIeKMuKY,  UCNONb3YS  pa3luyHble  NPpUémsbl  paspeuleHus  Qu3u4ecKux
(Ouanekmuueckux) npomusopeyuil, HeoOXOOUMbIX 8 JT0O0M UCCAe008AMENbCKOM
npoyecc.

[Ipunoxenue 2.
1.4. Tlpuémbl ycTpanenusi Gu3n4ecKuX NPOTUBOPEUNI
B HAyKe M TeXHUKe

Pa3zgutne - 93TO HempepblBHAs CMEHA €IMHCTBA IMPOTUBOIIOJIOKHOCTEN HX
KOH(DJIUKTOM M YCTpaHEHUE €ro €IMHCTBOM MPOTHUBOMOJIOKHOCTEH, HO KaXAbIA pa3
Ha HOBOM Ka4yeCTBEHHOM ypoBHE. CIlle10BaTENbHO, OTKPBLIBATEILCKAS 3a1a49a MOXKET
BO3HUKHYTh TOTJa, KOrjga B IIPOLECCE IMIO3HAHUS HAPYIIUTCA E€IUHCTBO



MpEACTaBICHN 00 wHccieayeMoM oObekTe. IMeHHO B 3TOT mepuoj BO3HUKACT
¢busnueckoe mporuBopeune (PII) nau HecoBmecTumocTh (PH) npencraBineHuid,
BO3HMKAIOIIas B HAYYHOHM cHcTeMe ¢ Mo3uiui cymectByromieit napaaurmsl (Ilo), u
MOXXET OBITh NpEJCTaBlIeHa B BUAEC MPOTUBOIOJIOKHOCTEH, BBHIPAKEHHBIX B BHJIE
TOXJIECTBA:

A ecTb He-A.

Torma camo  @usuueckoe npomueopeyue VIA  HECOBMECHIUMOCHD
B3aMMOMCKITIOYAIONUX TPeOOBaHU MOXKET OBbITh CHOPMYIUPOBAHO CIEAYIOIIUM
obpazom: Umoowt ¢ nozuyuii cywecmeyrwuieii napaouzmul Il, 06vacnums haxm
@1, uccnedyemwlit oo6vekm O oOonxcen oonadamo ceoiicmeom C, HO, umMooObl
00vsaAcHumb anomanvuvlii pakm @Dz 00vekm O 0071)1cen 001a0amb CEOUCHEOM
ne-C.

= OM=0H

I-IU ey
He-C 40_ 0)2

Jlns  yctpaHeHus MOAOOHBIX TMPOTUBOPEUUNA MOTYT OBITh HCHOJb30BAHBI
HEKOTOPBIE IPUEMBI, BBIBIICHHEIE B PE3YJIbTATE aHAIN3A PA3BUTHS HAYYHBIX CUCTEM®:
Pa3jesienne HeCOBMeCTHMBIX CBOICTB BO BpemeHu: Ilycth cucrema oGnamaet
TO cBolicTBOM C, TO cBOMCcTBOM He-C.

Cuctema Cucrema

Ilpumep 1. B 1865 200y Kexyne
OH:C-ve-C [ ® To c | He-C NPeoNoNCUT CIMPYKMYPHYIO

dopmyny 6enzona. Mz smot
Gdopmynsbl cedosano, Ymo O0O0JHCHO cyujecmeosams 08a uzomepa. Ho 6enzon ynopuo
611 cebs1 Kak 00HO 8eujecmso. Kak amo 00vsicHums?

Pemenue: cBsi3u B MOJIEKyJle OCHWIMPYIOT: Ka)K1ash MOJIEKyJa HAXOIUTCS TO B
OJHOM, TO B IPyTOM COCTOSIHHH.

2. Pa3zjiesieHue HeCOBMECTHMBIX CBOWCTB B IPOCTPAHCTBE. MYCTh YacTh
cucteMbl o0sanaet croiictBoM C, a apyras — cBoiicTBoM He-C

Cucrema CucTema

®H:C-wve-C| mp | C | HeC

8 Kondrakov .M. Algoritmizacja rozwiazan zadan odkrywczych/ /B ¢6. « Projektowanie systemy»?, t.V, Wydawnictwp Polskiej Akademii Nauk.
Warszawa, 1983, - ¢. 61-75



Ipumep 2. B 60rvuiom Mazcennanosom Obnake 6w 0OHApYIHCEH NepeMeHHbLLL
PEHM2eHOBCKUU UCMOYHUK usayyeHus. I[lo muenuro A. Onwmeuna uUCMOUHUK
saengemcss ocmamkom CeepxHosoll 36e30bl, ecnvixuysutei 5200 nem nazao. Ho ece
ussecmuvie ocmamku C8EpXHOBbIX — NOCMOSHHbIE UCMOYHUKU u3nyueHus. Kax smo
00vACHUmMb?

Wrtak, mepen HaMu TpOTUBOpeYHe: YTOOBI OBITh ocTaTkoM CBEPXHOBOM,
U3ITy4YeHUE HMCTOYHUKA JIOJDKHO OBITh HOCMOSAHHBIM, HO, YTOOBI COOTBETCTBOBATH
HAOJIIOICHUSIM, U3JTYyYEHHUE JOJIKHO OBITh nepemerHbIM.

Pemenve: PeHTreHOBCKUN MCTOYHUK B MPOCTPAHCTBE HAXOJUTCS 32 OCTATKOM

CBEepXHOBOUM - MPOU3OIUIO HAJIOKEHHE JBYX HCTOYHUKOB H3IIYYCHHS IO JIMHUU
HaOIIOIEHHUS.

3. Pa3nesieHne HeCOBMECTHMBIX CBOICTB CHCTEeMHBIM MepexoAoM-1: MmycCTh
cuctema obnanaer cBoictBoM C, a HaJCHCTEMa, BKIIOUAIOLIAs JAHHYIO CUCTEMY —
cBoiicTBOM He-C. Wnu ke mycTh B LIEJIOM cuctema 0yneTr obnaaars cBoiictBoM C, a
IIOJICUCTEMBI - CBOWCTBOM He-C.

Cuctema HapcucTtema
®H:C-He-C | = [Cicrema] He-C
Cc

Ilpumep 3: PacmsadxceHue Kpucmaiia HnpouUcxooum 3a CcCuém YeeauyeHus
PAcCMOsIHULL MexHcOy UOHaMu Kpucmaiiudeckou pewémku. Ho kax pacmseusaemcs
pezuna? Ceazu mexncoy amomamu 8 MOJeKyle KayuyKa KOBAJleHmHble, pACCMOsHUSL
medxncoy amomamu yeenuuyueamvcsi He mo2ym. Illpu smom  pe3unosas Humo

pacmseusaemcs no ecell OiuHe 8 1i000e 8peMsi U npu JrdbIX CHOCODAX PACTANCEHUSL.
Kax smo obvachums?

Pemenue: Monekynbl kaydyka (TIOJICHCTEMBI) HEPACTSIKUMBI, HO IIeTbh TaKUX
MOJIEKYJI (CUCTEM) MOKET YAJIMHATHCS 3a CUET Pa3BOPAYMBAHUS KECTKUX 3BEHBEB.

Ilpumep 4. Meouxkamu Ovll0 3aMeyeHO, YMO NOCIe Bblpe3aHUsi pPaKo8oll
ONyxXonu, Ha eé mecme co 6pemeHeM (nopsodka uepe3 5 Jiem) 6HOBb BO3HUKAEM
paxosas onyxons. l[lonvimanucey Hatimu 6030youmenetl uiu Hocumesnel pakd, Ho Ux 8
opeanusme He obHapycunu. Kak smo obvsachums?

Bosnukaer @usuueckas Hecoemecmumocms: UToOBI Ha MECTE BBIPE3aHHOUN
OMYyXOJW BHOBb BO3HHMKJIM pAKOBbIE KIJIETKH, B OpPraHU3ME JIOJKHBI OCTaThCA
HOCHUTEJIA OMYyXOJIU, U UX HE JJOJDKHO OBITh, T.K. UX TaM HE OOHAPYKUIIH.



Pemenue, npemnoxxennoe H.B. JleBamoBbsiM: Ha (QU3NYECKOM YpPOBHE IOCIHE
ONEpAaIMy PaKoBas OIyXOJIb yIAISAETCSA U €€ TaM HET, U TaM HET HOCUTENEN paka, HO
OHM €CTh Ha 3(UPHOM YPOBHE B BHJIC MATPHUIIbl PAKOBBIX KJIETOK, KOTOpas U CO3/1aET
yepe3 HEKOTOPOe BpeMs TOUHBIE KOTHUH KJIETOK Ha (PU3NYECKOM YPOBHE.

4. PaznesieHMe HECOBMECTHMbBIX CBOMCTB IepPeCTPOMKOH CTPYKTYPHI
(opraHu3anum) CUCTEMBbI: TEPEHUTH OT CHCTEeMBI, obOyamaromieii cBoiictBoM C, K
cucteMme, obOamaromieii cBorcTBOM He-C, a cBoWcTBOM C HAIEIUTh IOJCHCTEMBI

CUCTCMBI.
Mpumep:
CHeTEMa HeT HeT HeT HeT HeT
EH{:TE“::' NMOGCHC Tes C HET HE‘T HET H'ET
(s 11 HeT  Her HeT HeT
C ‘.
MogencTena] MNogcuctens| Moo HET HET HET HET HeT
C C C HET HET HET HET HeT HET HeT
HEeT HET HEeT HeT

Ilpumepwvr 5. Habniooenuss 3a 636euwieHHbIMU 6 600e uacmuyamu, bpoyn
3aMemui, Ymo 6ce OHU HenpepvlHo osudxcymcs. Ho onvim nokazvieaem, umo 600a
HENOOBUINICHA U IMU OBUINCEHUSL He BbI36AHbI HU NOMOKAMU 800bl, HU €€ UCNAPEHUEM.
Kax smo ob6vsachums?

Duzuueckas Hecosmecmumocms: 800a 00AHCHA ObIMb NOOBUNCHOU (HA YPOBHe
cucmemvl), 4YmoObL B638€UleHHblEe YACMUYbL O0BUSAIUCL, U HE OOAHNCHA Oblmb
NOOBUIICHOI (HA YPOBHEe CUCEMbl), YMOObl COOMBEMCMBOB8AMb HADIIOOEHUSIM.

Pemenue: Bogma B 1esioM HeEmoaBMXKHA, a KaxJaas €€ MOJIEKyJa MOJABHXHA,
OTCIOJIa ¥ YaCTHUIIbI OABUKHBI.

5. Paznesnenne NPOTHUBOPEYUBBIX CBOMCTB, JOIyCTHB pa3Hoe
B3aHMO/IelicTBHE ¢ Pa3HO BHeNIHe# cpeaoii: MyCcTh B OJTHUX B3aUMOJACHCTBUSAX (B
OJIHUX YCJIOBHSIX) MposiBisieTcs: cBocTBO C, a B Ipyrux — cBoMcTBO He-C. ITpu sTom
nposiBieHune cBocTB C u He-C He TpeOyeT M3MEHEHHS CaMoro 00BhEeKTa.

Bos,qeucmwe A

Cucrema
—, 1)

Cucrema

i He-C | Cuerema

Cuctema

Bozgenctene b




Ilpumep 6: Cg0o600mbili HelimpoHn pacnaoaemcs 3a 12 mumym, a 6 amome
mpumus — 3a 12 nem.

6. Pa3nesieHHe NPOTHMBOpPEYMBBIX CBOMCTB NYTEéM  HCIOJIBb30BAHMA
NepexoAHbIX COCTOSIHMM, TpU KOTOPOM COCYHIECTBYIOT WM IONEPEMEHHO
MOSIBJISIIOTCS] TIPOTHUBOIOJIOKHBIE CBOMCTBA: MyCTh cHUCTeMa oOianaer cBoucTtBoM C
70 ONPEICIIEHHOIO COCTOSIHMSA, a IIPHU MEpexole 4epe3 Hero, o0jaanaeT CBOMCTBOM
He-C, U3MEHSACH MPHU ITOM.

CucTtema

N

Bapeep-rpaHnua

Cuctema
Cuctema

®H: C - He-C mp

_——————————J

Ilpumep 7. Hszsecmno, umo npu HOPMATbHLIX MeMNepamypax peaxyus
noaUMepU3AYUU 8 MEEPOLIX Menax He UOém, a npu HUKUX MeMnepamypax, Ko2oa
MOJIeKYIbl npuobpemarom O00CMAMOYHYI0 NOOBUNCHOCHb U CAMOCO2AACOBAHHOCHIb
Opye OMHOCUMENbHO Opyea Om Kako20-mo 6030eUcCmsus (Hanpumep, 3a C4ém
Ooepopmayuu norumepa), OHA HavuHaem OYpHo uoOmu.

7. YTo0bl M30aBUTHCS OT NPOTHBOPEYHsi, HY’KHO IepelTH OT CHCTeMbI K
aHTHCHCTEMe.

Mpumep:

HeT HeT HeT HeT HeT
CucTema AHTU-cHCcTEMA HeT HeT HeT HeT
E mp He-C HEeT  HeT HeT HeT
HET  HeT HET HEeT HeT
HET HeT HeT HeT HeT HeT HeT
HeT HeT HeT HeT

Ilpumep 8: Ilepexoo om eceoyenmpuueckou cucmemwvt IImonemes (c 3emneil 6
yenmpe mupa) K cenuoyenmpudeckou Huxonas Konepnuxa (c Connyem 6 yenmpe
COJIHEYHOU CUCTEMDbL).

Ilpumep 9: Ilpumep pewenus H.B. Jlesawosvim 3a0auu o0 YUKIoHe
anmumamepuu 6 wiecmuydesuxe (cm. Jlesawoe H.B. «3eprano moeti oywuy, m. 1, ypok

16).

8. UTo0bl M30aBUTHCS OT HECOBMECTHMOCTH, HA10 0TKA3aThCA OT CHCTEMBI,
Hecylleil MX: MycTh Il OOBSACHEHMs] HAOIOAaeMbIX SBJICHUN CHUCTEMa JOJDKHA



obnanate cBoiicTBoM C U cBOWMCTBOM He-C, HO OJHO M3 CBOKMCTB, Hampumep, C He
HNOJATBEPKACHO HAONIONEHUSMHU, TOIZIAa HYKHO HEpEeHTH K MPEICTaBICHUIO 00
00BEKTE €O CBOMCTBOM He-C M IPUAYMaTh HOBYIO MOJIENb SIBJICHHUIO.

Cuctema Hoean mogenk cucTeMel

OH: C-He-C | mip

Ilpumep 10. llepsas meopusi, 00BACHAIOWAL NPUPOOY COJHEUHOU IHEPeUl,

ucxoouna u3 moeo, Yymo Cywecmeyiom eHewHue ucmouyHuku dsuepeuu: Ha ConHye
naoarom memeopumsl — OMcr0a U IHepIUsl.

Hecoemecmumocms: memeopumos 00axcHO Ovimb MHo20 (unauwe ConHye
nozacHem) u Mauo (Uunade mvi OOHAPYHCUIU NAOEHUE).

Pewenue: [lpuwinoce omkazamuvcs om 3mo20 npeocmasgnenus, OONYCmug, yYmo
Connye camo cebs epeem. Tenepv u3z xonyenyuu H.B. Jlesawiosa uzgecmuo Kaxum
obpazom uoém noooepxcka «oesmenvHocmuy ConHya, U 00 KAKO20 nepuooa 3mo
6y0em npoooIHCamuvcs.

9. Uro0bl u30aBUTHLCSI OT TMPOTUBOpPEYHsi, HY’KHO COBMECTUTb B OJHOM
0o0beKTe MpOTHBOpPeYAllHe JAPYr APYry CBOMCTBA, MPHUCYIIHe Pa3HbIM 00bEKTaM,
HO MPOSABJIAIOIIMNECH OJHOBPEMEHHO B JAaHHOM 00beKTe, a 3aTeM MNPUAYMATH
HOBYIO MOJIeJIb 00beKTa: IyCTh 00BEKT, NposABIIsAs cBoiicTBa C, mpucyliue 0ObeKTy A;
U cBolicTBa He-C, mipucyiiee 00bekTy b, aBisercs o0bekToM B.

O6ekT B
Cuctema / c \
O61ekT B
©H: C-He-C | mpp C - He-C
O6bekT A
He-C

Ilpumep 20: Ilo cywecmeyrowum 8 50-e 2006l npedcmasieHusam, oo6pazosanue
benxka 6 kiemke O00aMCHO npoucxooums no cxeme: [JHK >PHK —>b6enox, m.e.
onpeodenenHas nociedosamenvHocmos yacmeti cocmasa J[HK oonscna onpedensmo
AHATOCUYHYIO NOCAe008AMENbHOCIb Yacmell cocmaea monaekyavli-wampuysvt PHK,
8b13b18A51 OONILUIOE Pa3HOOOpa3ue 81006 benkos. Ho dpyeue ucciedosanus nokasan,
umo Oonvuloe 8udooe pasnoobpasue cocmasa JHK, He conposodicoasce
AHATO2UYHBIM 8UO08bIM pasHooOpasuem cocmasa PHK, m.x. npoyecc npoucxooum
no cxeme JITHK 26enok. Kax smo moosicem 6vimo?



@u3uueckoe Ilpomusopeuue: 9Todb1 00pa3oBaHUE OEIIKA TPOUCXOIUIIO TIO 1-
it cxeme, PHK nomxkna Ob1Th 0HOpOHA 110 coctaBy ¢ JIHK, HO, 4T0OBI 00pa3oBaHue
Oeska mpoucxoauiio no 2-i cxeme, PHK He nomkHa ObITH OTHOPOJIHOM MO COCTaBY C
JTHK.

Pewenue:

[IpoTuBOpEeUnEe pa3pelieH0 CUCTEMHBIM NepexoAoM: B menoMm moiekysia PHK
HeonHoponHa ¢ JIHK, Ho oxgHa u3 ee moxcucrem onHopomgHa ¢ JIHK, - ona u
CIIOCOOCTBYET CHHTE3Y OOJIBIIIOTO BHIOBOTO pa3zHOOOpa3usi 0enkoB. OqHOBPEMEHHO
31€Ch NPUMEHEH MPUEM OTHOPOJHOCTU — HEOJHOPOJHOCTH B3aMMOJEHCTBYIOLIUX
00BEKTOB: HEOJIHOPOJHBIE CHUCTEMbI, B3aUMOJEHCTBYIOLIUE IPYr C JPYroM WIH
oOpa3zyrollie HOBYIO CUCTEMY, JOJDKHBI UMETh OJHOPOAHBIC YaCTH (TIOJICUCTEMBI) —
Yyepes3 MOCPEACTBO KOTOPBIX OCYIIECTBISETCA B3aUMOICUCTBUE WU CUHTE3.

10.  Yrto6nl u30aBUTHLCS OT NPOTHBOpPEYHsl, pPa3BUTHE CHCTEM
Heo0X0MMO paccMaTpuBaTh B Buje nenoyku: Mono-cucrema (C) - 6u-C 2>
noau-C - cjioxkHass — C> cBepHYThIE CHCTEMBI ... .....~»> MoHno-C1 ...

Ilpumep 12: T'ubpuausanus nepBUYHbIX Matepuil (cMm. moapodno H. Jleaios.
Heoanoponnas Bcenennas.). 3BecTHO, 4TO Hamia riaHeTa 3eMilsl CHHTE3UPOBaHA U3
cemu nepBuuHbIX Matepuii A+B+C+D+E+F+G u umeer mects MaTepuaibHBIX TET B
BUJIE c(hep, BIOKEHHBIX OJHA B IPYTYIO — IO IPUHUUITY PYCCKON «MaTpPEMIKI.

wn

o T e

@@) '

A AtB AtB+C A+B+C+D A#+B+C#+D+E A+B#C+D+E+F AtB+CHD+EIF+G

TMBpuAKzaLMA NepBRUYHEIX MaTepuil (pa3BOpaYMBaHUE U CEROPAYMBAHNE CUCTEM)
no nuHUK MoHo-Bn-Monu-... CnoxHele cnctemsl - MoHo' - ...

Cunte3 Ten 3eMiau UAET MOCIEAOBATENbHO: CHayana NEpBUYHbIE Martepun A u B,
KOTOPBIE UMEIOT KaueCTBa COBMECTUMBIE JIPYT C IPYTrOM U € MMPOCTPAHCTBOM, B KOTOPOM
OHM BBIPOXIAt0OTCS B (M3UYECKU TJIOTHYIO (THOpHUAHYIO0) MaTepuro. [lanee uuer cuuTes
¢ marepuen C u T.1.

Ilpumep 13: TloBbillieHWE OKTaB JIOOBIX MAaTEPUAIBHBIX U HEMaTEepPUATHHBIX
00BEKTOB MPOMOPLMOHAIBHO CTEIEHH N, coriacHo 3aBucumoctn Y = K™M-2",



(ITonpo6no cM. «Taitna Pycckoro Becemepa»  http://ruskolan.info).

3apaua: M3 kuueu H.B. Jlesawosa «Ckaz o AHcnom Coxone. Ilpowinoe u
Hacmoswee» uzgecmuo, umo ewé 1544 cooa nazao noou moenu nepemeuiamscs Mexicoy
36€30HLIMU CUCMEMAMU HA 6AUMMApax — 4em U 60Cnoavsosanace Hacmenvka 6
noucKax 1ooumo2o. mo 2080pum 0 6bICOKOM YPOBHE pDA36UMUs MEXHOI02UU 6 MO
gpemsi u 0 mom, umo smu oou dviiu Henoosiacmuvl CY3 30pos. Bedw 6 ceoe épems
npeoxku ycmanosunu 6 Heopax Muozapo-3emau Hemounux owcusnu (céoro CY3).
Uzeecmno maxoce, umo Aceapo-Hpuiickuil 0xcyHeapvl cmMo2au paspyuiums moJibKo 8
1530 2. om P.X.,, npeosapumenvpHo OmMKIOUUE IHEPeeMUUEeCcKYIo 3awumy 2opood. A
18000 nem mazao s60pam yoanocy Hayams 3a8oesanue Muoeapo-3emnu. Kax
YCMpaHums 803HUKaroujue 30ec npomueopedus?

Ananu3 pa3sutus HaydHbIX cucteM (HC) Bo BpeMeHH ITOKa3bIBaET, YTO PAa3BUTHE
kaxnon HC wuper depe3 paspelieHHE OINPENEICHHOM WEeNMOYKH IPOTHBOPeYUil
(ILIX). I]II — cBoero poaa toruyeckas 1emnb B paspurun HC.

A e=» He-b ==B

¢t b

He-A=<2= b === He-B

[Tpu sTOM IIETIOUKa 00J1aJIaeT TEM CBOMCTBOM, YTO JOCTATOYHO €€ pa30pBaTh B
KaKOM-TO MECTE, KaK OHa BCS PacChIlacTCs W, APYTHE IMPOTUBOPCUMS CHUMAIOTCS
aBTOMATHUYCCKH.

[Mpumenenne IJII s perieHWs HaydHBIX 3ajJad  IMOKa3bIBaeT, 4YTO B
3aBHCHMOCTH OT BbIOMPAEMOI0 MPOTHBOPEUHS M3 OOINEH ILEMOYKH MOJydaeTcs Psij
peumienui. CrieoBaTeNbHO, 3/1€Ch HYXKEH KAKOW-TO KPUTEPHUM, MO3BOJISIOIINI
BBIOPATh OJHO €IMHCTBEHHOE IIPABUIIBHOE PEIICHHE.

Ilpumep 14. Cocnacrho naanemapuou mooeiu amoma Pesepgopoa esoxpye
MACCUBHO20 A0pa — COJHYA BPAUArOMcs MAieHbKue NiaHemvl — 3J1eKMpPOHbL,
KOmopbvle pacnonazamcs o pasHvlm opoumam, kaxk nianemot gokpye Coanya. Ho 6
COOMBEMCMBUU C KIACCUYECKUMU NPeOCMABIeHUAMU, KOMOopble pPaACCMAMpUusaiu
npoyecc usiydeHuss u Nno2n0ujeHusi KaK HenpepuléHvlll 80JHOB0U Npouecc, amom
00J12ICEH NOCMOSIHHO U3NYHAMb YHEPSUIO, M.e. BPAUAIOUULICS BOKPY2 0PA INeKMPOH
00JIJICEH Yepe3 HeKkomopoe epeMsi ynacmo 8 He2o. Ho onvimuvl noxaszviearom, 4mo
amom ycmotuiuus. Kax smo o6vsichumu?

WTak, HaM H3BECTHBI ClIeyroIne (haKThI:

A — 5JIEKTPOHBI B aTOME BPAIIAIOTCS BOKPYT sIIpa.

He-A - 3IEKTPOHBI HE BPAIIAlOTCs BOKPYT sIpa.


http://ruskolan.info/

He-b — 3IeKTPOHBI U3TyUYat0T YHEPTUIO TTPU BPAILICHUU.

b — 21eKTpOHbBI HE U3TYUYaIOT SHEPTHUIO IPU BPAILICHUU.

B —aroMm ycToinuus.

He-B — aTOM HE YyCTOWYMB.

[ToctynupyeMm, uTo ypaBHEeHUs MakcBesia COpaBeIMBhI 1JI BPAIAOIEroCs
anekTpoHa. Cie10BaTeNbHO:

He-I"— 3IEKTPOH HU3IIy4aeT SHEPTUI0 HEMPEPHIBHO.

[" — 3IIEKTPOH U3IIy4aeT 3HEPTHUIO ITPEPHIBHO.

/[ — ypaBHeHMs1 MakcBesia cripaBeIJIuBhI 1JIs aToOMa.

He-/[ — ypaBHeHUs1 MakcBelljia He CIpaBeJIMBbI JJI aTOMa.

[Toctporm nemnouky mporuBopeunii (I[11):

He-B & ne-E < [T = neld
- i -
BE =2 B = nel <« T

Jns paspewenns sron I[II bop u ero acnupaHT OTBepriM l-e yciioBue u
noctynupoBaym 2-¢ (B 52 b 5 me-/[ < I'): aTOM yCTOWYHUB; ICKTPOHBI He
uzIyuarom Mpyu BpallleHUH BOKPYT siApa; ypaBHEHUs MakcBesuia He CIpaBeIJIuBbI IS
aToMa; JIEKTPOH M3JIy4aeT NpepbIBHO. Ternepb HETPYIHO MPUNTH K IBYM MU3BECTHBIM
noctyjaram bopa.

Wtak, npeacraBieHus, TEOPUH, 3aKOHBI,.. CITy’Kalle Ui OOBbSICHEHUS] KaKOro-
100 SBJIEHUS MaTepUAIbHOTO MHUpa, COCTaBIAIOT HayuHyto cucreMy (HC). Hayunsie
CUCTEMBI, MYyCTh IUIOXO, HO pPa3BUBAIOTCA B COOTBETCTBUU C OOBEKTUBHBIMU
3aKOHaMH Pa3BUTHUSL CUCTEMBI.

ApceHan mNpuUEMOB YCTpaHEHUS! HECOBMECTHUMOCTEW B OTKPBIBATEIbCKHUX
3alayax HE OrpaHMYMBAETCA MPUBEAEHHBIM CIIHCKOM, HO M OHHM TIOMOTYT
pazoOpaTbCsi BO MHOTMX TPOTUBOPEUHUSX, BCTPEYAIOIIMXCS MpPU  PEUICHUU
TBOpueckux 3anad. [Ipuémsl — 310 omepaTopsl MpeoOpa3oBaHUs MPEACTABICHUHN O
cucremax. [lpu permieHnu OOJBIIMHCTBA OTKPBHIBATENIbCKUX 3a/Jay, Kak IPaBUIIO,
MIPUMEHSIOTCS] COYETAaHUSI TPUBEAECHHBIX TPUEMOB.
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