IIpudau:keHne K rpaBUTALMH, HIIU NT0YEMY JIETKO AbIIIATH
nox ceHbl0 «Koncrpykra Kymoua DI».

I'paBuTanimoHHOE 110J1€ — IJIABHOE ITOJIE B )KU3HU Yenoseka. FIMEHHO OHO
MOJIEP>KUBAET JKU3Hb — U 3TO BBIPAXKAETCS B TOM, YTO IPaBUTAILIMOHHOE
110JI€ CO3/1aéT YCIOBUS IS CYIIECTBOBAHUS AKHUBBIX aTOMOB.

[Ixpynnes @./1.
WuTerpanus HeBO3MOXKHa 0€3 NOCTENEHHOr0, HO 0053aTeJIbHOTO
NOBBIIIEHUS OKTaB Mosra... Henb3s noBeimate okTaBy padboTsl Mo3sra,
HE U3MEHUB IPOCTPAHCTBO CYLECTBOBAHUS ... [Ipy MOBBIIIEHUN OKTaBbI
cyuiectBoBaHUa Mo3ra HeoOXOMMO MEHATh U I'PaBUTALIMOHHBIE OKTABHI.

[xpynues @./1.

B nauane nexaOps 2018 rona xomanna Ilpoekra B pamkax «Pycckoro Hayuno - TexHudeckoro
O6mectBa» npexacrasuia HoBbIM MccnenoBarensckuil [Ipoext — «Koncerpykr Kynon DI» - ans
BOIUIOIICHUS €Ill€ OJHOW TEXHOJOTMU IO PELIEHUIO BOIPOCOB, CTOAILIUX CErOAHS Iepes
COOOLIECTBOM JIIOACH.

A B kanyH HoBoro ['ona, nannas konctpykuus npumenenus ['enepatopa H. JleBamoBa ¢ HOBbIM
«[IporpammHBIM 00ecTIeueHIEM» OblIIa «3aITyIIeHa B )KU3HbY» Kak VcciieioBaHuE C IENbIO OI[CHKH
(akTHUECKUX pe3yabTaTOB Ha (JOHE BCETO Pa3zHOOOpa3vs MPOUCXOISAIINX U3MEHEHUH YCIOBUI
KU3HECONPOBOXKACHUS (HAIIpUMEp, SHEProMH(OPMAIMOHHBIX COCTOSHHWA BOJBI, PEUIETKH
aTMocdepsl) ¢ y4ETOM TEPPUTOPHAILHO-TCOTPAPHUECKUX U KIMMATHYCCKHX OCOOCHHOCTECH
IUTAaHEeThI, PAaBHO KakK U (opMupyemMbix Mo3roM yciaoBUH KU3HEOOECTIeUeHUs KIETOK IJI0TH, KaK
yIpaBJII€MBbIH IPOLIECC KOHTPOJISL U CONIPOBOKICHUS )KU3HEACITEIbHOCTH HAILIEro OpraHu3ma.

OpnHoli u3 omopHbIX no3unui TakoBoro IIpoekra sBisercs uznoxeHHoe B «KOHCTpYKTHBHOMN
Teopun Bcero» HaydyHOE€ OPHMEHTHPOBAHHME O I'PABUTAIMM, KAaK YIPABISIOLIErO U BIHUSAIOLIETO
(dparmMeHTa 10 OPraHM3aluu FAPMOHUM B3aUMO/eiicTBHSI 00bEKTOB M CYObEKTOB MEXKITY COOOH,
Boiomaromeil GyHkuun (GopMHUPOBaHHMS BelIeCTBA U OOPSDKEHHs €ro B HEoOXOAMMBIE



00ycTpoeHHbIe (POPMBI TEJT HAa BCEX YPOBHIX MEPHOM MacHTaOHOCTH OT MPEa-aTOMapHOTO 0
BHYTPEHHETO IJIAHETAPHOT 0.

HNmenno rpaButamnusi «BasieT BellHble ¢opmbl Bcesi Cylnero, xak BEH[HBIC 3JIEMCHTBI
PazyMeHHOr0 OpHMeHTHPOBAHMS, TAK M YUCTO SJIEMEHTHI KOCHOTO BellleCTBA, YIIPABJISs TAKHM
00pa3oM KOCMO(DHU3NYECKIMH MPOIIECCaMU OBITHSI BCETO BEIIECTBA BOOOIIE, OKOPMIEHHOTO HE B
CIIy4aifHbIE, a COBEPIICHHbIE (OPMBbI B3aWMOJCHUCTBYIONIMX TEJ, MOACIBHO TPEICTABISS MPU
sToM Beest Cyiiee He Kak HEUTO HEONPEAECIEHHOE MIIM 00KECTBEHHO arnopaTuyHoe, a KOHKPETHOE
00BEKTOBOC WJIM CYOBEKTHOE €ro BBIPAXCHHWE HA IUIAHETAPHBIX, CHUCTEMHO-3BE3IHBIX H
TaJIaKTUYCCKUX YPOBHAX MCpHOfI MaCI_HTa6HOCTI/I B TCOMCTPHUYCCKUX U SHCPICTUUCCKUX paMKax
MOJICIIEHOM KOHCTPYKIHH IIPOCTPAHCTBA-BPEMs B Ka/I0i TaakTHKe oTaenbpHo !y (L

Ecin npuHMMaTh BO BHUMAaHUE YCTOSIBIIMECS IIPEICTABICHUS TPAAULIMOHHON HAYKH, TO MOKET
[I0Ka3aThCs, YTO O TPaBUTALMU YK€ U3BECTHO 00Jiee BCEro, BIJIOTh JI0 TAMHCTBEHHOI'O IPABUTOHA
BMECTE C TPAaBUTHHO, KOTOPbIE AKOOBI OJPOOHO OMMCAHBI, HO 10 CUX IOP TaK U He 0OHApyKEHbI
3a npomenmue 80 JeT, naxke 3a OrPOMHBIE ACHBIU. B nuTepaType akTMBHO HCIOJB3YHOTCS
TEPMHHBI I'PABUTALIMOHHOTO B3aMMOJCHCTBYS, I'PABUTALIMOHHOIO TATOTEHUs, TPaBUTALMOHHBIX
BOJIH, PaBUTALIMOHHOIO 3axBaTa, IPABUTALIMOHHBIA Mapajokc M Tak jaiee. Ho urto Takoe
COOCTBEHHO CaMa T'paBUTAIMs, KAaKOBBI €€ OCHOBBI M CIIOCOO CYIIECTBOBAHHMS, 3TOTO HET HU B
onHOHN »HuMKiIoneauu. [Ipum BcéM mpu 3TOM B TpaJMLMOHHONW HayKe IOHATHE IpaBUTALUU
OTCYTCTBYET, OHO 3aMEHEHO Ha MOHATUE "TAroreHue".

[Tpuseném nuraty u3z bCO, 1. 26, Mocksa, 1974 rox.

«Tdarorenue, rpaBuTalus, rPaBUTAlMOHHOE B3aMMOJEHCTBHE, YHUBEPCAIILHOE B3aUMOECHCTBHE
MEXy JIFOObIMM BHAaMHU Marepuu. Eciy 3TO B3auMOJEHCTBHME OTHOCHUTEILHO ciaboe W Tena
JBUKYTCS MEJIEHHO (II0 CPaBHEHHUIO CO CKOPOCTBIO CBETA), TO CIIPABEIJIUB 3aKOH BCEMHUPHOIO
TaroreHuss HetotoHa. B o0Omem cioyyae TsaroreHue onmuchiBaeTcs co3laHHOM A. DHHIITEHHOM
00111el Teopret OTHOCUTEIIBHOCTI.

[TonoGHoe omnpenenenune Jaét U HbIHEIIHS Bukuneaus:

«['paBuTanus (BceMUpPHOE TATOTEHHE, TATOTEHUE) (OT JIAT. gravitas - «TS¥KEeCTb») - YHUBEpCaAIbHOE
(dyHIaMEeHTaJIbHOE B3aUMOJIEHCTBUE MEXKTY BCEMH MaT€pPUAIbHBIMU TEIaMH. .. »

['paHuTHBIE yCTOM TPAAMLIMOHHOM HayKuM He Mokojelan Jake TpaBUTALMOHHBIA Mapajokc,
OKa3aBUIMICS OJTHUM M3 CaMbIX CEPhE3HBIX 3aTPYIHEHUN TEOPUH TATOTEHUs copa Mcaaxa.
ITapanokcoM Ha3bIBaeTcsi a0Cyp/AHbIN BHIBOJ, K KOTOPOMY NPHBOJST IOCNOICTBYIOLIHE
TeopeTH4YecKHe NMpeAcTaBJIeHHA.

['paButanmonnsiii mapagokc Heiimana (1877 r.) u 3eenurepa (1899 r.) roBopuT o TOM, YTO
OeckoHeyHas Macca 3Be3/] BceneHHOH A0KHa co3aaTh Ha 3emie OECKOHEYHO OOJIBLIYI0 CHITY
TSKECTH, YETO B JIEHCTBUTEIILHOCTH HET.

OT0 01MH U3 HambOoJee M3BECTHBIX KOCMOJIOTMUECKUX MapaloKCOB, KOTOPBIA KacaeTcs 3aKoHa
BCEMUPHOTIO TAroTeHus: Hpl0TOHA B paMKax KOCMOJIOTMYECKHUX MaclITaboB.

Ha, mozeit co BpemeH HploTOHA NPUHYANUIN BEPUTH B TATOTEHUE M €0 3aKOH MHOTHUE MOMHST
Hau3yCcTh CO IIKOJbHOM CKaMbH. B COOTBETCTBMM € ATMM 3aKOHOM BCEMHUPHOIO TATOTEHUS
HEPEIATUBUCTCKON MEXaHUKH «CUJIa TPAaBUTALMOHHOTO MPUTSHKEHUS JIBYX TeJ ¢ MaccaMu Mi U
M2 00paTHO MPONOPIHMOHATIBHA KBaIPaTy PACCTOSHUSA I' MKy HUMU:

F=G*(m:*m2/R?|Tne G - rpaBuTaliMOHHas IOCTOSHHAS, 3HAY€HUE KOTOPOH ONpPe/IeIeHO

M3 3KCIIEPHUMEHTA, M1 U M2 - MacChl JIBYX O6’[>CKTOB, R - pPacCTOAHNUEC MCIKAY 00BbEKTaMU.

B cootBerctBuM ¢ Teopuelt Helimana u 3enurepa, KOTOpble BIIEpBble OOpAaTHJIM BHUMaHHE Ha
JAHHBIN (U3MYEecKHil mapajoke, Teopus TArOTeHus, chopmynupoBaHHas HeloToHOM, HE NagT
BO3MOXKHOCTH OIPENEIUTh a0COIIOTHBIE U OTHOCHTEIbHBIE 3HAYEHUs TPABUTAI[MOHHOIO ITOJI,



C0371aBaeMOro 0€CKOHEUHON cUCTeMOW Macc (0€CKOHEYHBIM KOJIMYECTBOM BEIIECTBA, KOTOPHIM
3anojiHeHa Beenennas).

['paBUTALIMOHHBIN MapaJOKC BBI3BAI OECIIOKOMCTBO Cpely aCTPOHOMOB U (DPU3UKOB, Y KOTOPBIX
TaK)Ke HAMETUJINCHh KOe-KaKhe HEYBSI3KH B OOIICH TCOPHH, OJHAKO CUUTAETCS, YTO OOCYXKICHHE
ATOW TEMBI CHITPAIO 3HAYUTEIBHYIO POJb B OCO3HAHUH HAYYHBIM COOOIIECTBOM TOTO (haKTa, 4To
KJIaCCHYECKas TeOpHs TATOTEHUS HEMPUTOIHA JIJIsl PEHICHHUSI KOCMOJIOTHYECKUX MPoOeMm.

C naHHBIM 3aKOHOM cipa lMcaaka cBsi3aHbl U MHOTHE JAPYTHE «CTPAHHOCTH», B YACTHOCTHU
npodeccop bopuc Brnagumuposuu [IpeoOpaskeHCKHiA, TOKTOP T'€0I0r0-MHUHEPATOTHUYEeCKUX HAYK,
B CcBOeil pabore «Mertadusznka u MeraMopdo3bl eCTEeCTBO3HaHMA», 4. 1, BmaguBocTtok, U3n.
TI'DY, 2009r. Iucan «... cam HpIOTOH OTKPBITO 3asIBJISLII, YTO HE UMEET MOHSATHS O TOM, UTO TAKOE
rpaBUTALUS.

U emé onHa nuTara U3 3TOro *e UCTOYHHUKA: «371€Ch YMECTHO BCIIOMHHUTH, YTO HbIOTOHOBBIM
,»1010koM" okazaics... Pooept I'yk. ['yk 3Han o 3akoHax Kermiepa u copMyupoBai uacto
JBUKCHHUS TUIAHET KaK MpoOJieMy MEXaHUKHU U TIEPBLIM MOHSUT U paccka3an 00 3tom HeroToHy,
XOTSI HE JI0BEJ 10 MAaTEMaTUUYECKOI0 3aBEPILICHHS] OCHOBY TEOPUHU, KOTOPYIO BIIOCIEACTBUU
Hrpl0TOH MaTeMaTHUecKH o(pOPMHEI KaK ‘3aKOHBI rpaBHTarmm”y, 2

Ho coBcem yx HEBO3MOXHO yOEAWTENHLHO OOBSCHUTH TaKOH (DaKT, OUYCBUIAHBIA Iaxe s
TBEPJIOKAMCHHBIX TPUBEPIKCHIIEB TPUTSDKCHHUS sS0JOK HE TOJBKO K 3emiie, HO MU K TOJIOBE
OT/ICNIbHBIX «MBICITUTENCH», KaK pa3MeIleHne BCEX OPraHOB BHYTPHU OPIOLIHOM MOJOCTH JIFOACH!
Kaxnaplii w3 Hux, o0najgas CyHIIECTBEHHOW MAacCOW, KOHKPETHO BbIpaXEHHOW Qopmol u
3aHUMAEMbIM IIPOCTPAHCTBEHHBIM 00bEMOM, UCKITIOUAET KaKoe-JIn00 HapylIaroiee BO31eHCTBHIE
Ipyr Ha npyra. [ToueMy kaxkapiii opran oOpeTaeT HMEHHO TaKOBYIO I1es1eco00pa3Hyto hopmy, Kak
KKl U3 HUX YACP>KUBACT CBOE MPOCTPAHCTBEHHOE IMOJIOKEHHE, HE CMOTPS Ha JIOCTATOYHO
OOJBIIYIO CBOIO MacCy, He Memias JApYyr APYry B HCIOJHEHHHM CBOUX (YHKIHMA, MOYeMy
MIPECIIOBYTHINA «3aKOH BCEMHUPHOTO TATOTEHHUS» HE OCMEIIMBACTCS BCIO TJIOTh OPraHOB COOpaTh B
HUOKHEW 4YacTu OpIOIIHOM MOJOCTH, YTO M KTO TMOCATHYJ HA TAaKOBOH «3aKOH» M MpeHeOper
00513aTEIIbHOCTBIO B €r0 «UCIOJHCHUUY», OH K€ CAUH JUII BCETO HE3aBHCHMO TATOTCIOIICIO BO
Bcem mupe? B

Bwmecto nykaBoit rpaButanuu cipa Mcaaka m DitHmTeitHa B Marepuanax mo HoBeim 3HaHUAM
npenIaraloTcs JUisi HAIETO W3YYeHHUs COBCEM JApyrue (OpMYIHUPOBKH, MPUOIMKAIONINE K
MCTUHHOMY OCO3HAHUIO CYTH I'PAaBUTAIIMM, KaK YIIPABJISIIONIEr0 KOCMO(GU3MUYECKOro Mpoiecca
B3aUMOJACHCTBUA TeJl.

K npumepy, B Tepmunonorun A.M. Xarsi6oBa, @./1. llIkpyaHeBa rpaBuTanus - 3T0 CBOCTBO
JIEKTPUYECKOro 3apsiaa. B obmeM Bue 3apsin MMEET IEHTPAIbHYIO YacTh U pyOamky (KOHTYD).
3apsa ABUraeTcss MEXIy Y3JaMH HKOcaj/pa, MMesl YroJ CKOJIb)KeHMs U NoTeHuuaa. B



CTPYKTYpE HKOCa’Ipa pyOalika He Hy>KHa, BEKTOP CTPYKTYPHI HAallpaBJIeH K LIEHTPY 3apsijia, U caM
3apsii MOJBEP’KEH BO3JEHCTBHIO BHEUIHMX cHi. [l oOecnedyeHus: yCTOWYMBOIO COCTOSHUS
3apsiia KaxIblii HKocasap «o0paMiI€H» IByMsl 10/1eKadIpaMH.

He ynuBuTEeNbHO, YTO Ha IMEPBOHAYAJIBHOM JTale [AaHHOE ONPEICIICHUE IIPEIACTABIACTCS
JIOCTaTOYHO CJIOKHBIM U1l IOHUMAaHUS.

Onnako MOHO B3sTh KHUTY A.A. JIyunna «Teopus cuctemuoit ¢pusuku. Peanuu pazBuBaromeiics
MaTepu» U 03HAKOMUTBCS C €r0 TPAKTOBKOH.

«Tenepp aBa cioBa 0 rpaBuTanuu. Eciy HaTepeTh CTEKISHHYIO NAJOYKY 10 IOJIYYCHUS HA HEU
JIEKTPUUECKOr0 pa3psia, MOABECUTh €€ Ha U30JIAMOHHOW HUTU M IOJHECTH K HEH M0JIOCOBOM
MarHuT, TO Najoyka OyAeT XOpOIIO MPUTATHBATHCS K JII0OOMY mostocy MarHuta. OpunuanbHoi
(bu3uKe 3TO 10Ka HE U3BECTHO.

A Tenepb NOCMOTPUTE Ha HAIy 3EMIIIO.

- MarautHoe none y He€ ecth? EcTb.

- DnekTpocraTuieckoe nosue y Heé€ ectb? EcCTs.

3Ha4yMT BCe Tella, HaXo[sAIIMecss Ha 3emile, UMEIOT BBICOKUM 3JeKTpruuecKuil norenuuan. W, tak
Ha3bIBacMasi, IpPaBUTAIlUs CYTh B3aMMo/elicTBUS ABYX NoJieil 3eMJIn: HA3JIeKTPU30BaHHbIE
Tesia 3eMJIM NPUTATMBAKOTCA €€ MATHUTHBIM 110JIeM.

DneKTpUYecKUii MoTeHIra 3eMiu Benuk ... Ha 3emuie kaxple 3 cekyHabl IPOUCXOAT IPO3bI CO
CBOMMH MOTYYMMH MOJIHUSIMH; 3eMJIsl HenpepbIBHO ocBertaercss CoyHueM, U ero (OTOHBI HECYT
CBOIO JJIEKTPUUECKYI0 Marepuio (3apsia) 3emie. Tak 4ToO AIEKTPUYECKOW Marepuu Ha 3emiie
MHOI'0, MHOTO. A T€ «I'paBUTAILIMOHHBIE BOJIHBD CYTh OJIy/l MBICIIH, TAK UX aBTOPBI HE 3HAIOT U HE
TIOHMMAIOT, 4TO €CTh TPABUTALMOHHOE TIoNe 3eMmmy. 4

Ho emé Gonee nienecoodpa3zno HauMHATH 3HAKOMUTHCS C HCTUHHBIM IOHUMaHUEM TPaBUTALIMH T10
kHuram Hukonas BuktopoBuua JleBamioBa, B KOTOpPBIX H3Jaratorcsi ocHoBbl HoBbIX 3HaHMi, U, B
YaCTHOCTH, BBOJUTCS OJHO U3 KIIOYEBBIX MOHATHH — MepHOCTb, KaK COBOKYIHOCTH
KA4YeCTBEHHbIX XaPaKTePUCTHK MPOCTPAHCTBA.

[lepenan mepHOCTH (TpaaueHT) BCerna HampaBlieH OT TPAHMIl K LIEHTPY 30HBI JedopMaruu
IPOCTPAHCTBA, I03TOMY IIEPBUYHBIE MATEPUH, IBUTASICh BIOJIb ITOr0 IPaUeHTa, CO3Aat0T COOOH
HAIpaBJICHHBIA TOTOK. JTOT HANpaBJICHHBIH MOTOK MePBHUYHBLIX MaTepHii, B 30HE Iepemnaaa
MEpPHOCTH M CO3/1a€T, TaK Ha3bIBa€MOE, I'PABUTALMOHHOE T0Jie. ['paBUTaIllMOHHOE T10JIe BCETAa
MPUHUMAJIOCh, KaKk camMo co0ol paszymeromieecsi, oueBHIHOE U Oe3pokazarenbHoe. BooOie,
MOHATHE JIIO0Or0 MOJs BBOAWIOCH B BHJE NOCTyjlara, 0e3 Kakux-aM0o [0Ka3aTelabCTB U
OOBSICHEHUH, YTO B NPHHIIUIE YPEBATO CEPHE3HBIMU TOCIEICTBUSMH JUIS Pa3BUTHS HAYKH B
nenoM. Tak BOT, mepenaj MEpHOCTH MPOCTPAHCTBA B 30HAX HEOJHOPOJHOCTH, BOSHUKILUX MpPU
B3PBIBAX CBEPXHOBBIX, CO3/aET IPABUTAIIMOHHOE TI0JIe, TPABHUTAIINIO. 2

Tak uyto, B TepMuHosioruu Jlesamosa H.B. rpaButanus ecTe HU UTO MHOE, KaK BO3/1eiiCTBHE HA
(usuyecku IUI0OTHOE BeHIECTBO IOCTOSHHOTO pPaJUalIbHOIO Iepenajga MepPHOCTH MakKpo-
IIPOCTPAHCTBA, BO3ZHUKILIETO B 30HE HEOJHOPOJHOCTH MAaKpPO-IIPOCTPAHCTBA, KAK PE3yJbTaT
B3aUMO/ICCTBUS TPOCTPAHCTBA U CBOOOJIHBIX MAaTEPUiA, 3aMOTHSAIOMINX JAHHOE MMPOCTPAHCTRO.

WNHuTtepecen emé oauH acleKT T'paBUTAIMH, KaK IMEperaga MEPHOCTU B ONpPEACIIEHHOM O0BhEME
MPOCTpPaHCTBa, OTMeUYeHHbIN Hukomaem BukropoBruueM.

«["parieHT MEPHOCTH TIPOCTPAHCTBA MPOSBISET Ce0s, KaK, TaK Ha3bIBAEMOE, IPABUTALIMOHHOE
1oJie IpHu OJHOM IPOCTPAHCTBEHHOM HAIIPABJICHUH, KAK MATHUTHOE I10JIe - IIPU IPYTOM M, KaK
JJIEKTPUYECKOe I0JIe B TPEThEM. ... MarHuTHOE MOJIE€ MEPEXOAUT B JIIEKTPUUECKOE, KaK U
HA000POT - MEKTPHIECKOE B MATHUTHOEY. 12

Tak He 00 sToM nu numier U Jlyuun Anatonuii AHzapeeBud, OTBedas Ha BOIPOC YTO TaKOe
rpaBUTallMOHHOE TI0J1e? « MBI HAllLI MAaTEPUIO HOCUTENS CUJI ITOJIEH. ITa MaTepus - «HAYMHKa
3JIEKTPOHA, COCTOsALIast U3 (POTOHOB M MATHMTHBIX YAaCTUL. DTa MaTepHsl MMO3BOJISET OOBSICHUTD
BCE U3BECTHbIC (U3NUYECKHE U OHOJOrMYEeCKHe TII0JIEBble SBIEHHs, M JApyrue 3((EeKTh.



['paBuTalIMOHHOE TM0JI€ HE [OJKHO BBIXOAWTH M3 30HBI JEHUCTBUS ATOM IOJEBOW MATEpHH,
MOCKOJIBKY OHa UMEET BCEMUPHBIN XapaKTep». [6].

W 3aeck He mumHuM OyAeT OCBEXKHUTH B TaMsATH NosicHeHus JIeBamoBa H.B. o 6aiancnom ypoBHe
MepHOCTH (U3HYeCKH IJIOTHOTO BelleCTBA, IMOCKOJbKY KaXKIblii aToM, BO3HHUKAIOIIUNA B
pe3ysbTaTe CUHTE3a CEMU MEPBUYHBIX MAaTepHil, CO3AaET BTOPUYHOE UCKPUBIIEHHUE IIPOCTPAHCTBA
Ha MHUKpOypoBHE. Bo3HUKaeT mepemnajg MepPHOCTH, CO3/1aBaeMblii aTOMOM, HANPABJIECHHbIN
NPOTHB MEePBOHAYAJIBLHOI0. B pe3ynpTare 3T0r0, aToM HaYMHAET ABUTATHCS K BEPXHEW IpaHule
JMara3oHa yCTOMUMBOCTU U OCTAaHABIMBACTCS HA DAJIAHCHOM YPOBHE MEPHOCTH.

Kak wmbl yxe noHumaeM, J000Hi aToM HE TOJIbKO CO3/1aéT BTOPUYHOE HCKPHUBIICHUE
MPOCTPAHCTBA, HO U MPEACTABIISIET CO00H (pu3nvecKkH MI0THOE BellleCTBO, THOPUIHYIO (hopmy
U3 ceMU NMepBUYHBIX MaTepHii, KOTOPOE KAYECTBEHHO OTIUYAETCS OT MePBUYHBIX MATEPHI.

W mepemnag MEpHOCTH, CO3/1aBa€MbIii aTOMOM, HAMpaBJICH OT IIEHTpa 30HBI aedopmanuu K e€
rpaHULlaM, YTO CO3/aéT BCTPEUHBbI UMIyIbC aroma. B pesynbrare, AaBiieHHUE MEPBUUYHBIX
MaTepuil Ha «IIOBEPXHOCTh» aTOMa YaCTUYHO HEUTPaNU3yeTCs BTOPUYHBIM HCKPUBICHUEM
MPOCTPAaHCTBA THOpUIHON QOpMBI MaTepuu camoro atoma. M B ompeenéHHON TOYKe 3TU JIBE
CHJIbI YPABHOBEIIMBAIOT JIPYT APYra, YTO U COOTBETCTBYET 0AJTAHCHOMY YPOBHIO MEPHOCTH IS
naHHoro aroma. Kakaplii aToM MMeeT «CBOW» pa3Mmep, aTOMHBIM BeC U CTENEHb BIMSHHS Ha
OKpY’Karolllee MUKPOIIPOCTPAHCTBO, IO3TOMY JUIsl KXKAO0I0 aToMa CYLECTBYET CBOW OanaHCHbBIN
YPOBEHB, XapaKTEPHBII TOJIBKO IS HETO.

ITpu sTom B onucanuu Ilpoexra «Konctpykt Kymon DI» mMbl unTaem, 4To 1aHHOE UCCIIEI0BaHUE
HaIpaBJieHO Ha GopMHPOBaHMe U YIEpKAaHUE BCEX YETHIPEX BUAOB rapMoHuii ObiTus Cyliiero
B OIPEJICJIEHHOM COCTOSIHUM CTaOUIIBHOCTH, @ UMEHHO:

-COXpAaHEHUE TAPMOHHU TOKOSI YacTH IMpocTpaHcTBa-BpeMs (yXe CQPOPMUPOBAHHOTO
eIMHOXKIbI 17151 BeenenHoil) uepes U ¢ mpsIMbIM yyacTHEM OCTAJIbHBIX TPEX BUIOB FApMOHUU:
-TADMOHMM MHUHHMAJbHO HeAeJMMBIX JeficTBUH (MPUTATHBATHL-OTTAIKHBATD MEXKIY
BEPILIMHAMU T'PaHel pelIeToK);

- rapMoOHHuHU (popMBbI;

- TADMOHHH LeJIecCO00PA3HOCTH.

N3 matepuanoB no HoBbIM 3HaHUSAM Takxke CIEIyeT, UTO KakJasi CTPYKTypa - 3TO KOHKpPETHbIE
TPaBUTALIMOHHBIC YACTOTHI M SJICKTPUUECKUE TOTEHIIUANBI, K 3apsiabl. CBA3b MEXKAY OJIOKaMHU -
MarHuTHBIE UMITYJIbCBI, UMEIOITUE COOCTBEHHBIN MOTEHIMAT W 4YacToTy. B cTpykType mosiei
JI0001 KUBOH KJIETKH I'DABUTANMOHHOE 10Jie, IPU HAIUYMU MArHUTHBIX U AJIEKTPUYECKUX
HoJIEH, IBJIAAETCS CTEP KHEM.

Korpa OamaHc NOTEHIMArIOB YacTOT, YIJIOB CKOJBKEHHUS IO BCEM CTPYKTypaM OpraHu3Ma
COOTBETCTBYET 33J]aHHBIM CTaHJAPTaM COCTOSIHUI MapamMeTpOB )KUBOW KIETKH (BBIACPKUBACTCSI
TaPMOHUSI COBMECTHOTO OBITHSI WHEPHUOHHBIX W HEWHEPLUUOHHBIX COCTOSIHUI JHEprum), -
camouyBcTBHe Xopouiee. [[pobieMbl HaunHaKOTCSA NPY U3MEHEHUH HOPMAJIbHBIX TApaMETPOB, YTO
U SBJISIETCS] HAPYIIEHUEM TapMOHUU OBITUSI C OKPY’KAIOIUM MPUPOIHBIM €CTECTBOM, a MPHUMH
JUIsL 3TOTO JOCTaTOYHO MHOro — uo0bie ATtomoCdepHble sBiIeHUS (CKAauKH JIaBJICHMUS,
TEMIEpaTypbl, TyMaH, BETEp, JO0XKIb, CHET), BBI3BIBAIOIIME 3a TMpeAelbHbIE HCKaKEHUS
AIIEKTPUYECKUX MOTEHLMAJIOB, MOTEHLMAJIOB MAarHUTHBIX HMIIYJbCOB M TOTEHIUAJIOB
rPaBUTALMOHHBIX YaCTOT, UJIM MUCKYCCTBEHHO HABEAEHHBIC JIOAbMHU CHEKTPHl YAaCTOT MO THUIY,
HaIrpuMep, METPO, CAMOJIETOB, DJIEKTPUUECKUX CETEH, COTOBOU CBSI3M, KOMITBIOTEPOB M OBITOBBIX
3IIEKTPONPUOOPOB, HE UCKITIOYAs J1aXKe KOHIUIIMOHEPHI.



YacToTbl, KOTOpHIE 6e3 BHEIIHETo BO3/eHCTBHS PaspyIAloT KIeTKH oprannama Yenosexa (He Iyraio, Ho X0y 9T06bI 3HaIH)

Ne Hanmenosanne Yacrora, 'y, [Ipinevanne
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bBokoeble menectkn g0 343875 I'u. (1a6oe, HO MOCTOAHHOE

. - BoseiicTBHe. [leficTByeT Ha BCe KIeTKI OpraHiama (cujgeHne

1 |<DmekrpuyectBo» 50 :
TIpII TaMITe exeHeBHO Mo 8 uacoB B TeueHne | roga

COKpaulaeT KHI3Hb Ha 10 ner.

Bokobie 1enectkn 10 475268 Tu. [leiictBue Gonee cunbHoe. B
2 |<D1eKTpHuecTBo» 60 o0enx ¢1yyadx cracaer reHepaTop, CoOpaHHbLil 13 TPYOOK
(cHnMaeT 60KoBbIe JTemecTKi).

MrHoBeHHO paspyliaeT HelITPOHHYIO II AHTHHEITPOHHYI0

3 |CoroBad cBA3b 326424+742
aHTHpeLIeTKY (0MepTBIAeT KIeTKI).
4 |CBasp cryTHIKOBAA 431764230 To xke.
. To :xke. [locTosAHHOE «clIeHIIe» 32 PYIEM B TeueHue 4 4acos B
5 |bensnn nmpn cropannn 328286+108 P
CYTKI B TeUeHHe 0JHOTO Tojja COKPALLAET XKI3Hb Ha 3 THS.
JlaéT Te ke UaCTOTBL HO Gollee MOIIHbIe M0 BO3AEIICTBIIIO.
6 |Tpaucmopr (Metpo) 50 «KaraHne» B MeTpo | yac B cyTKI cokpauiaeT K13Hb Ha 1.3

Yaca.

Bor 3mech kak pa3 um cpabareiBaer cranuoHapubiii Kommekc «Konctpykr Kymom Dly,
HEUTpalu3ylomuil HeraTMBHbIE BO3JEHCTBMS M CO3JAMOLIMI  3allUTYy OT  BPEAHBIX
SHEPronH()OPMAIIMOHHBIX BIHSHHM.

B 4éMm 5TO MOXeT BbIpaKaThCS C TOYKM 3PEHHsS] HOBOTO TOHMMAHUS TpaBUTAIMH, Kak
YIOPABJISIIOLIETO TPOrPAMMHOTO MPOIECCa TPaBUTALUOHHOTO JKU3HEHHOTO COIPOBOXKIICHUS
JKUBOM KJIETKM W TapMOHU3ALUU OKPYXAIOMIEro MPOCTPAHCTBA 3a CUET Mpoliecca reHepaluu
Matepuit mocpenactsoM «Komrekca D1y»?

Bo3pméM, k mnpumepy, IOKa3aHHbIM (AaKT IOCTOSIHHOIO Hajlu4us CBEXEro BO3AyXa U
MCYE3HOBEHUSI HENPUATHBIX 3a11axoB B mpocTpaHcTBe Bo3zaeiicTBus «Konctpykra Kymon DIy, o
4EM YK€ HEOTHOKPaTHO OTMEUYEHO B OT3BIBAX UCCIIEAOBATEIEH.

KoHkpeTHO B MOEM cCilyuae CBEXKECTb BO3[yXa ObUIa OYEHb 3aMETHA IIOYTU Cpa3y, BILIOThH IO
HOSABJICHUs c1a00ro MUMOJIETHOIO 3amaxa O30HA. Y’Ke yepe3 TpHU C IOJOBHHOW yaca Imocie
aktuBanuu «Kommuiekca DI» B Bo3ayxe CIOBHO MOBESJIO CBEKECTHIO, JBIIIATh CTAJO JIETKO U
INPUATHO, NMPUYEM TaKOBAasi CBEXKECTb BO3JyXa B CHAJIbHE U BO BCEH KBAPTUPE COXPAHACTCS
IIOCTOSIHHO, XOTS YK€ ¥ 0€3 030Ha, a CKBEPHBIE 3allaXx¥ YHUUYTOXKAIOTCS OYEHb OBICTPO.

Ho uTo 03Ha4aeT nosiBlI€HNE HENPUATHOTO WX 3aTXJIOTO BO3/1yXa B TOMEIEHUN?

3a4acTyro 3TO MOJIEKYJIbl BELECTBA, MOSBISAIOLIMECS B PE3YJIbTaTe «PAa3yMHON» IEATEIbHOCTU
Jro/Ie IO THUITY TeX K€ BBIXJIOMHBIX I'a30B, JJAKOKPACOUHBIX MAaTEPUAIIOB, Pa3IMYHbBIX MJIACTUKOB,
XUMHUYECKHUX pa3Ipa’kuTesiel, apoMaTU3aTopoB U Mpodee, KOTOpble BOCIPUHUMAIOTC Mo3rom
KaK KCEHOOMOTHUKH, T.€. XUMUYECKHE COCTUHEHNUS, MOAJIEKAIINE OTTOP)KEHUIO U BBIBEICHUIO.
[Ipu 3TOM, IO TEM WJIM HHBIM HCKYCCTBEHHO HaBEAEHHBIM IPUYMHAM, YPOBEHb MEPHOCTHU
pewmeTKN aToMoc(epbl B COBPEMEHHBIX JKEI€300€TOHHBIX MHOTO3TaKKaX CO BCEH MpUCYILIEH UM
IPOCTPAHCTBEHHOM AUCrapMOHUEHN TaKOB, UTO MO3BOJISIET CYILIECTBOBAHHE BIIOJIHE ONPEEIIEHHBIX
aTOMOB Pa3JIMYHBIX XMMUYECKUX BEIIECTB, COBINAJAIONIUX COOCTBEHHBIM OalaHCHBIM YPOBHEM
MEPHOCTH C MEPHOCTBIO JIOKAJIbHOHM peméTku atMocdepbl. B pesynbrare yero B moMemeHuu u
MOTYT MOSIBIATHCS] COOTBETCTBYIOLIUE «AYPHBIE apOMATBI».

B stom cayusae «Konctpykr Kymon DI» rapMoHM3upyeT MpocTpaHCTBO, KOPPEKTHPYS €ro
MEpPHOCTh B COOTBETCTBUH C 3aJI0KEHHOM MPOrpaMMOM, UJIH, JPYTUMH CIOBaMH, GOpPMHUPYET B
3aJJaHHOM 00BEME OINpeneNéHHOEe o€ TPAaBUTAI[IOHHOIO YIPABISIOIIErO XapakTepa, B
pe3yJIbTaTe 4ero BO3AYX B IOMEIIEHNUN OCTAETCS MOCTOSHHO CBEXHUM, a CKBEPHBIE IOCTOPOHHUE
3amaxy OBICTPO PACCEHBAIOTCS, NMPABHIIBHEE CKa3aTh - PACIIEIUIAIOTCA B CHIIy HECOOTBETCTBUS
COOCTBEHHOT'0 OaJJaHCHOTO YPOBHSI MEPHOCTH C MEPHOCTBIO OKPY’KAIOIIEro MPOCTPAHCTBA.



Bonee Toro, naxe u 3amax 030Ha MEPHOJUYECKH OIIYIIACTCSI B KOMHATE, €CIH OBITh TOYHBIM, TO
3a(hMKCHpOBaH HE MEHEE YETHIPEX pa3 B TEUCHUE MECsIA, XOTs H KpaTKoBpeMeHHo. Ho mogo0Has
HEJOJITOBEYHOCTh O030HOBOTO 3amaxa, Kak «mo0odHoro »s¢dexray», o00ycloBIeHa camMou
TEXHOJIOTUEH CHHTE3UPOBAHMSI YUCTOTO CBEXKETO BO3JyXa MOCPEICTBOM DPa3pyLICHHUS MOJICKYIT
BpEIHBIX BelecTB B pocTpaHcTBe «Komriuiekca DIy.

D10 noapobHo onucano B kuure H. B. JleBamosa «3epkaiio Mmoeit aymm», Tom 1:

«Y MeHsS BO3HHUKJIA MBICIIb: @ YTO, €CIIU B3ATh M PACHICTIUTh «IIOXHE» Ta3bl B aTMocdepe u
«co0paTh» U3 UX «KUPIUYUKOBY» MOJIEKYJIbI 030HA?»

Ha ™oment Hanucanuss kHurd Hwukonaii BukTOpoBHMY He mocuuTan 1eIeco00pa3HbIM
KOHKPETU3UPOBATh B JIETAISAX, KAKHE BAPUAHTBI «IUIOXHUX» Ta30B MOT'YT ObITh B aTMoc(epe U Kak
MMEHHO X MOXKHO paclenuTh, ogqHako u3 Marepuanos HUU «lentp Ynpasnstomux Ctpareruii»
HaM yKe M3BEeCTHO, uTo B mpouecce [lepexonnoro Ileprona conepxanue 30poBCKOro TPUTHS B
atMocdepe OyneT yMEHbIIAThCA, a O30H Kak pa3 W MOSBISIETCS B IpOIEcce pacmaaa He
cropesiuero Tputusa. M eciu B yCIOBHAX YIPABIIAIOIIETO KOHTPOJISI MHTEPBEHTCKOW CHUCTEMBI
U3JMIIKA TPUTUS YHHUTOKAIUCH TyTEM (DOPMUPOBAHHS MOJHHUIA C COITYTCTBYIOIIUM IMOSIBICHUEM
030Ha, To Hukonait BuktopoBud n300pén nHOM criocod, KOTOPHI BIIOJIHE MOT OBITh HCIIOJIb30BaH
npu coznanuu HOBbIX [Iporpamm «Kommekca DI».

A U1 IOHMMAaHHUS IIPUHLIAIIOB BO3MOKHOM METOIMKH PaCILEIUICHHUs] BPEJHBIX Ia30B IIPUBEIEM
uuTaty u3 riasel «boroM nanenHoe...» kauru ®@épopa murpuesnya llkpynnesa:
«DNEeKTPUYECKUI MOTEHIMal HE MOXET CYyLIeCTBOBaTb 0€3 «pyOallKu», COCTaBIEHHON U3
MarHUTHOTO U TPABUTALMOHHOIO MMIYJbCOB. OTCYTCTBHE 3TUX HMITYJIbCOB IPUBOAUT K
PACCesIHUIO JJICEKTPHMYECKOro MOTeHuuaaa. VMIyinbcbl SIBJASIIOTCH «IIOJIEM», B KOTOPOM
AIIEKTPUYECKUI NOTEHLIMAJI CYIIECTBYET O€3KOHEUHO JI0JITO UJTH, IO KpaiHEN Mepe, 10 U3MEHEHUs
CTPYKTYpbI «pyOamku». [IpMHATO cuuTaTh, 4TO CYILECTBYET 3JEKTPO - MAarHUTHOE IOJE, HO
MMEHHO MArHUTHOEe PaCKJIaJAblBaeTcsi HA MATHMTHO-TPaBUTALlMOHHOe. B cBolo ouepenp,
MarHUTHO-TPABUTALMOHHOE — 3TO coYeTaHhe 64 cTyneHel cOOCTBEHHO MAarHUTHBIX UMIIYJIbCOB
1 64 cTyneHell rpaBUTALMOHHBIX YacToT. Bcé MHOXKECTBO, 00pa30BaHHOE 3TUMU PSAAMHU, U €CTh
TOT MHP, B KOTOPOM BCE CYIIECTBYET.

M- HallpaBJICHHUC MAalrHUTHOTO HMITYJIbCA,
M G— HallpaBJICHHC FpaBHTaHHOHHOfI HacCTOTEI,
E— HalIpaBJICHHUC JICKTPHYCCKOI'O IIOTCHIIHAJIA,
S — CyMMapHBIﬁ HMIIYJIBC DJICKTPO-MAarHUTOTIPABUTAIIHOHHOT'O II0JIA.

S

be3ycinoBHO, HacnaXaaThCsl CBEXKUM BO31yxoM B mpoctpaHcTBe "Koncerpykra Kynon DI" — ato
npekpacHo. Ho He dBiseTcs M 3TO HECYIIECTBEHHBIM, XOTS M HPUATHBIM, CIEICTBUEM
FapMOHUYHOTO COOTHOIIEHHS IIOTEHIMAJIOB YacTOT OKpPY)KAWOIIEeH cpedsl (B TOM YHUCIE
MHTETPAJIbHOTO 3HAUYEHHUs MOTEHLMala Mo apaMeTrpaM TeMIIEpATypbl, BIAXKHOCTH U JAaBJICHUSA),
Tak Jo6e3Ho Qopmupyemoro "Kommuiekcom DI" He cronmpko Juis Hamero oOOHATENBHOTO
«YAOBIIETBOPEHUS» B JYUIIUX TPATUIUAX OUIYIIEHHH MaTepHaIUCTOB, CKOJIBKO JJIsi TOpas3zio
Oosee cepbE3HBIX 1Liesei B mepcnekTune!?

[IpocHyBIIMCh OJHAX]BI YTPOM, yX€ MPUBBIYHO MOUYYBCTBOBAJ, YTO BO3AYX OUYEHb CBEKHUU,
JBIIIUTCS JIETKO, ¢ HACIaKIEHUEM, HO HE TOJBKO 3TO. [lomonmHurensHO mpoflBuioch ewmwEé u
YIWBUTEIBHOE OIYIIEHHWE KOXKH, J1a M BCEro Teja, KaK BecbMa MPHUITHOE, TO €CTh IOJHOE
cocTosiHUE KoMpopTa.

Crano ObITh, KAK MUHUMYM, BOJOPOAHBIN Noka3atenb (pH) Kou, HAXOAUTCS B €CTECTBEHHBIX
JUIs opraHu3Mma mpenenax (mo uHpopmaiuu Anekcanapa MuxaitnoBuda XaTsl00Ba HOpMa JUIS
Kok 5,82 — 6,48).



OTCIO,Z[a JIOTUYHBIM HNPCACTABIACTCA BBIBOJ O TOM, YTO U MHTCIPAJIbHOC 3HAYCHUC MOTCHIMAJIA
BHemHeH cpeabl B mpocTtpaHcTBe "KoHnctpykta Kynmonm DI" mo mapamerpam Ttemmeparypsl,
BJIQXKHOCTH, JIABJICHUS TaKXe MOLAEpKHUBAeTCs (IO IMporpaMMe) B ONTHUMAJIBHBIX TpaHHUIAX
YKU3HECONPOBOXKICHHS, HHaUe Obl HE BO3HUKAJIO TAKOBOE OYEBUAHOE COCTOSHUE (PU3UUECKOTrO
OJ1aromnoIy4rs U MCUX0JIOTUYeCKOro KoMmpopra.

Tounee ckazaTh, Mo03r, HOpMAJILHO (PYHKIIMOHUPYIOIIMK B YCIOBUSAX TapMOHM3AIMU KHBOTO
npoctpancTBa 1oy ceHbio "Koncrpykra Kymonm DI", a tem Oonee BO B3aMMOJEHCTBHH C
[Tporpammamu  Kommuiekca «CsetJI», mocteneHHO (GOpPMHpPYET TaKO€ COCTOSHHUE KIETOK
MOJKOHTPOJIBHOW €My «pyOallku», KOTOPOE€ COOTBETCTBYET ONTHUMAIbHBIM YCIOBUSM
CYyILLIECTBOBAHUS KAXKI0M )KMBOU KJIIETKU OpraHu3Ma.

BcenomunMm, 4to kiietka Mo3sra — 3TO 3JIeKTpO-MarHUTO-rpaBUTalMOHHBIN ['eneparop, 1 Mosr B
1IEJIOM aBTOHOMHO TOJJICpKUBAET OajiaHc IHepruii (anoeno) Bcero opranu3ma Yesnoseka.

A HOpMabHOE (PYHKIIMOHHUPOBAHUE MO3Ta MIPOUCXOIUT MPH CIECAYIOMIUX BHEIIHUX apaMeTpax:
nasiieHue aTMocdepsl - 760 MM pT. cTonba, BIaXXHOCTb - 45 %, Temneparypa - 23.5 rpagyca u
YHCJI0 Tra3oB B aTMocdepe cOOTBETCTBYeT HOpPMe CHCTeMbl sKH3HeoOecmedeHHMs (Kak
COOCTBEHHO KJIETOK MO3Ta, TaK ¥ BHEUIHEH cucteme). Mi3aMeHneHue Jo0bIX apaMeTpoB BIICUET 32
c000l U3MEHEHNE aJIb0e10 MO3Ta.

A ecnmu emg yrmyOnsaThcs, TO U3 cTarei Aunekcannpa MuxaiinoBuua XaTbiOOBa,
paccMaTpUBAaIOLINX 3aBUCUMOCTH, BIUSIONINE HA )KUBYIO KIIETKY B IpoLIecce ee mpeodpa3oBaHus,
BBITEKAET CIEAYIOIIMNA BaXXHbII MOMEHT - HpU IpeoOpa3oBaHUAX IJIaBHAs POJIb OTBOJUTCA
U3MEHEHHUI0 BHELIHeH cpelbl (KOHCTPYKIUH PEelIeTKH), T.€. HIMEHHO PEIIETKA U €€ CBOMCTBA
OKa3bIBA€T OCHOBHOE BIIMSIHUE.

JKuBas kieTka JODKHA caMa HaXOAWTh BOSMOXKHOCTH Ui COOCTBEHHBIX MPe0Opa30BaHM, eCiH
CBOMCTBA cpejibl (PELIETKH) OKaXKYTCs IOCTaTOYHBIMU JUIsl TAKUX [TPe0Opa3oBaHUi.
«MHTerpanbHOE 3HAUYEHUE MTOTEHIIMAa BHELIHEHN Cpe/ibl HE BIMAET Ha peoOpa3oBaHMs OKTaB, a
BJIMSIET TOJIBKO HAa COOTHOILEHHE HapaMEeTpOB PELIETKH (IayTHHbBI), B KOTOPOW MPOUCXOIUT
nporecc npeodpazoBanuidl. Takum 00pa3oM, CHOPMHPOBAB HMCXOIHBIC MAPAMETPHI 1O THUITY
TPAHCIIOPTHOM 3aJa4yd, MOKHO IIOJIyYUTh MHOYKECTBO BapHAHTOB JOCTWKEHMS LEJIH, TO €CTh
c(OPMHPOBATH BEIXOIHYIO OKTABY, YIATHB OJJHOBPEMEHHO BCE TO, UTO MEIIaeT. 2

IIpr »TOM MakCUMallbHOE BIIMSIHME Ha BCE IApaMETPbl OKA3bIBAET Kak pa3 3HaueHue pH,
ABJIAIOMICCCA MHAUKATOPOM HACBIICHUS JKUBOM KJIIETKHU IIOTCHIIKAJIOM. Ho mMeHHO KadecTBO
peméTKn, B KOTOPOM W MPOUCXOAUT U3MEHEHHUE KIUBOIl KJICTKH, BJUseT HA 3HaueHne pH u
Ha MHOTHEC APYTHUC MapaMCTPhL.

Jns wiumroctpanuy BO3bMEM elé OHY BbIIEPKKY U3 KHUrH ®énopa Jmurpuesnya [IkpynHesa,
riaBa «borom nagenHoe. .. »:

«B kauecTBe mnpuMepa pacCMOTPUM NPOCTEHIIMH y3€ll aroma,
npeoioyieBaeMblil chOPMUPOBAHHBIM 3apsAOM. DTOT y3€ll UMEETCs
BO BCEX aTOMHBIX CTPYKTYpax, Pa3jIu4Me - TOJBKO B YIJIaX MEXIY
BekTopamu. CTaHmapTHbIH yron pasen 108°, To ecTh momoBuHe
IIPEAEIIBHOIO yIila JJIsl IPOTOHHOU CTPYKTYPHI.

PaccmMoTpuM PHCYHOK: TOJIy4eHHBIH WIM CHOPMUPOBAHHBIN
JJIEKTPUYECKNUN 3apsi[i COBMEIIAETCS ¢ MATHUTHBIM HMITYJIbCOM U
rPaBUTALlMOHHOM 4acTOTOM, B pe3yiabrare uMeeM
PE3YNBTUPYIOMIYIO S, BpaIleHHUE KOTOPOW 3amaéTcsi CTPYKTYpOH
aToma. 37ech e 3aMETHUM, YTO JABM)KEHHE CTPYKTYpBl S BO BHELIHEM KOHTYpe ofecreunBaeTcst
peméTkoi, 1 UMeHHO 3To couetanue u popmupyet Bc€ To MHOKECTBO 3apsinoBbix gopm,
MOJYYeHHBIX M3 CBOMCTB coOCTaBistOmMX... [lo Mepe nBMXKEHUS B CTPyKType aroma (B
NPOCTPAHCTBE aTOMA) CTPYKTypa S nonofHseTcs coctapisomiuMu M u G ¥ ipu TOCTHIKEHUU
PABHOBECHOI'0 COCTOSIHUS SIBJISIETCS] aBTOHOMHON.




Bot u monyyaercsi, ¢ y4€TOM BBIIIEU3JIOKEHHOTO, YTO PelIéTKAa siBJsieTcs1 0230BbIM yCJI0BHEM
CYyLIeCTBOBAHUSI KU3HM KaK TakoBoil. COOTBETCTBEHHO, B YCJIOBHUSX H3MEHEHUS
[IpoctpancTBa, ocymiecTBiasieMoro HeiHe Pomnoit CVY3, npuHOIUOHAIBPHO HEO0OXOIMMO
FapMOHUYHOE COOTBETCTBHE BCEX YPOBHEH NPOCTPAHCTB (peIIETOK) Ha 3eMie, HauyuHas OT
MHUHUMAaJIBHO BO3MOXKHOT'O YPOBHSI MEPHOI MacIITaAOHOCTH, EPEeX0/Is Ha MOCIIEIYIOIIEM dTare K
YPOBHSIM MEPHOW MacIITaOHOCTH KOHKPETHBIX XMMHUYECKUX DJIEMEHTOB (aTOMapHEIH), 3aTeM K
(bOopMUPOBAHUIO U3 TPOCTHIX XUMUUYECKUX 3JIEMEHTOB 00Jiee CI0KHBIX BEIIECTB MOJIEKYJISIPHOTO
YPOBHSI OOpSOKCHHS, KJIETOK JKMBOM WJIM KOCHOM Marepud W TaK Jaiblle IO TPOIe
KOHCTPYKTUBHOTO COBEpPILEHCTBA, BIUIOTH JI0 OPraHOB M CHUCTEM OpraHu3Ma OHMOCTPYKTYp, HE
OTPAHUYUBASCH B CBOEM MHOTO00pa3UU.

Tak uro umenHo «Konctpykr Kymon DI» okasbiBaercs Toii camoil TexHosorueil, koropas
crioco0Ha rapMOHU3HUPOBATh U 03/I0POBUTH 30HY OrpaHUYeHHOro [IpocTpaHcTBa XMU3HM JIOJIEH,
oOecrnieunBast HAIEKHYIO 3aIUUTY OT arpECCUBHBIX M HETATUBHBIX BIMSHUM OKpYXKarOLIeH cpeapl,
CO3J1aHHOM 0POBCKUM «ILIUBUJIN30BAaHHBIMY» COOOIIECTBOM JIHO/IEH.

M B 3TOM CMBICIIE YMCTBIM CBEXHH BO3JyX, HEIPEMEHHO INPUCYTCTBYIOIIMH B JIOKAJIbHOM
npoctpanctBe «Kymnona DIy, nutheBas Boja, U3MEHSIOLIAsi CBOM BKYC 3@ CyTKU HaXO0X/IE€HUS 10T
«Kynonom DI» 1o oumeHku — mMKapHas, IOCTOSHHO YJIyYILIAIOLIEeCs CaMOYyBCTBHE,
KAUYECTBEHHBIM COH, TapMOHMsS MEXKJIMYHOCTHBIX B3aMMOOTHOIUIEHUH C JOMOYAJLAMHU,
IPEBOCXOJIHOE 3/I0pOBOE COCTOSIHME M YpPaBHOBELICHHAas IICUXMKAa HAIIMX Jpy3ed — cobak,
JIOMAIIHUX JIIOOMMIIEB, a TaK)Ke MHOTHE JIpYTHe HEBEPOSTHBIC (U1 MAaTEPUAIMCTOB) IPUMEPHI
s¢¢pextuBHocTH «Kommuiekca DI» He mnpocto sBIAIOTCS OYEBUIHBIMH CBUAETEIHCTBAMU
YAUBUTEIBHOM BO3MOYKHOCTU JaHHOW TEXHOJOrMM TrapaHTUPOBAHHO OOECIEUMBATH YCIIOBUS
YKU3HECONPOBOKICHHUS B JIOKAJIBHOM IIPOCTPAHCTBE, WM «KAYECTBO JKU3HMU», €CIU JOIIYCTUMO
TaKk BBIPA3UTHCA C IPUMEHEHUEM YIPOLIEHHOM IOHATUMHON JIEKCHKM W3 IOIYJIMCTCKUX
KUTEHCKUX YTBEPKIACHUM.

Ho pokaspiBaroT cam ¢akT Hamuyus CHenu(PpUYHBIX EHCTBHIA, IPOIECCOB W SIBICHUH,
HalpaBJIEHHBIX HA IMOJTOTOBUTENIBHBIE MEPONPUATHS JUIsI BO3MOXKHOTO OOPETEHMsI COCTOSIHMS
aKTUBHOTO DHEProOMOreHe3nca, MIMEIOILIETo 1eIbI0 BBECTH «PYyOallIKy» B COCTOSHUE, B KOTOPOM
OHa OyJeT MOJHOCTBIO 3allIMIIEHa OT KaKUX-THMOO pa3pyLUIMTENbHBIX M JIMKBUIAIIMOHHBIX
Bo3JeiicTBUIl cTapoil Cuctembl YrpaBieHHs, COAECHCTBYS TEM CaMbIM COBEPIIEHCTBOBAHUIO
HaIllero Mo3HaHus, 00peTeHHIo HHOro ypoBHs Co3Hanus U Pazymal

A crasno ObITh, BCEM HaM B OUEPEIHOM pa3 MpeloCTaBIIIeTCs TONOJHUTENbHAsS BO3MOKHOCTh Ha
0ojiee COBEpIIEHHOM YPOBHE MOJOWTH WM TPOJBUHYTHCS B COBEPLICHCTBE 3JIEMEHTOB
coOctBeHHOro Co3Hanus. Tem Oosee, 4TO B COOTBETCTBUH C HAYYHBIM MIPEANION0KEHUEM
«KonctpykruBHo#t Teopuu Beero» (aBrop - Makos Bopuc Bukroposud) camo Co3HaHue UMEET
TPaBUTAIMOHHYIO OCHOBY BOOOIIE, a (OpMUpPOBAHUE €Tr0 SJIEMEHTOB OOYCTpPOEHO Ha Oazuce
bu3UKH MONeH.
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