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#110 Taéaumua MenneaeeBa, Hukona Tecsa, mapaiejibHble MHpbL. Jdup -

JKU3HEHHad cuiaa?

YyacTHUKH:

Hpuna [lon3opoBa - KOHTAKTEP C BHE3EMHBIMY LIMBUIIM3ALUAMY;

Makcum Pycan - pykoBomutens MexnayHapogHoro LleHTpa JlyXOBHOro pasBHTHSA
«Kaccuonesy;

KoHCTaHTHH - TroCTh KOH(EPEHIUH, 3aHUMAIOIIMICS TEXHUYECKUMHU HAayYHBIMU
JKCIIEPUMEHTAMH.

Paom Twuiian ¢ muianetsl bypxaz - cienHAIUCT IO YHEPTETUYECKUM B3aUMOJICUCTBUAM

B MaTCpuaJibHOM MHPC.

00:17 IlpeacraB/ieHNe yYaCTHUKOB KOH(epeHIINH.

KoHncranTun: 3apascTByitTe, MeHs 30ByT KoHcTaHTHH, 5 13 ropoaa benropona.

Hpuna: 3apaBcTByiite, meHs 30ByT Mpuna Iloa3opoBa, s sSBIAIOCH KOHTAKTEPOM C
BHE3€MHBIMH [IUBWIN3AIUAMU. M ceroaHs Ha Bamm BoOIpockl OynaeT orBedats Paom Twuifan -
npeacTaBuTeNb MIaHeTsl bypxan - cromumsl MexssésaHoro Coro3a. D10 ofHa M3 pac,
KoTopasg co3gaBajia Hamu Tena. Cam Paom Tulian sBisercs CHENUATHUCTOM MO
SHEPreTUYECKUM B3aMMOJCHCTBUSAM B MaTe€pHalbHOM MHpPE, T.€. 3TO Hamojgo0ue Halero

(1)1431/11(21. On TFOBOPHUT, YTO BHUMATCIILHO CIIYHIACT BOIIPOCHI.

01:01 A.A. MenpeineeB - actpaiabHblii KOHTAKTEP Iliessn. OcHOBHBIE pa3in4us
Ilepnonuyeckoii Tabaunbl MeHaegeeBa M CTPOEHMST aTOMa € TOYKHM 3peHHs
Me:x3Be3gnoro Corosa.

KoncranTun: bbin nu MeHaeneeB KOHTAaKTEPOM, IMOCKOJBKY OH YBHUJIET CBOHU
Tabnuiel Bo cHe? Hanpumep, B nepuoaudeckoit tTadbnuue 1906 roga Ha HylieBoM MecTe OblLIn
anemMeHThl X B Y, KOTOpBhIC B JlajbHEHIIIeM OB Ha3BaHblI KaK HBIOTOHMIA 1 KOpoHHUH. UTo OH
UMeN B BUAY, KOTJa BKIFOYAT 3TH AJIEMEHTHI B TaOiuIy? XOTenoch Obl YCIBIIIATh MHEHHE
npeacrasuteneir Mexssésanoro Coroza. M roBopsT, uro Hama Tabiauia OTIMYAETCS OT
tabmuipl Mex3Beézanoro Coro3a. XoTenoch Obl y3HATh OTJIMYHSL.

Hpuna: MenzeneeB OblT KOHTAaKTEPOM, HO acTpajbHBIM, a He Qu3nueckuMm. C HUM

KOHTAKTUPOBAJIN MNPCACTABUTCIIN IJIAHCTHI Paom-JIn. Ona sBiseTCA KOIOHHEH Bypxa;la u
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HaxoauTcad B ckomueHun Ilmesn. OHM KOHTaKTHpOBaIM CO MHOTMMH Y4Y€HBIMM. Baia
TabJMIla OCHOBaHa Ha IUIAaHETAPHOM MOJETM aToOMOB, a Mbl €€ He NpUIEepPKUBAEMCS.
Hanpumep, y Bac Bce 3JIEMEHTHI PACIIOJIOKEHBI B MOPSIIKE BO3PACTAaHUS YUCIA DJIEKTPOHOB,
HO B TO K€ BpPEMsI y Bac €CTh y4eHHe 00 M30TOIax, IJieé TOBOPUTCS, YTO B aTOMaxX OJHOIO
2JIEMEHTa MOXKET COAEPXKAThCS Pa3HOE KOJIMUYECTBO IJIEKTPOHOB. MOXKHO cKas3aTh, 4TO 3TO
JIBa Pa3HbIX JIEMEHTa, HO OHU 00JIa/Ial0T OJIMHAKOBBIMHM CBOMCTBAMHU. Y HAC K€ HE CUMTAIOT
[0 YMCITY 3JIEKTPOHOB. Y HAC YYWUTHIBAIOT JIEMEHTHI MO0 BUOPAIlMOHHBIM XapaKTepUCTUKAM
WM, Kak Obl BBl Ha3BalIM y cedsi, Mo yactoraM. Hampumep, ueM KUCIOPOJ OTIMYAETCS OT
Bozopona? Kak BbI 3HaeTe, OHM COCTOAT U3 aTOMOB OJHOTO M TOTO K€ CTpOoeHHA. T.e. ecnu
TOBOPUTH C TOYKH 3PEHHUs HAlleW HAayKu, B Ka)KIOM aTOME €CTb TpHU ypoBHS »Hepruu. U
KHCIIOPOJ, U BOJOPOJ, U JPYTHE JJIEMEHTBl COCTOSAT M3 OAHMX M TEX € MAaTepUabHBIX
4acTHUL, KOTOpbIE Ha3bIBarOTCsA atomamu. Ho dem ke oHM Torjga ornuyarorcsa? C mo3unuu
Ballell HayKH, 3TH IEMEHThI OTJINYAIOTCSl YUCIIOM ITPOTOHOB, MJIEKTPOHOB, HEUTPOHOB, BCETO
TOr'0, YTO BXOAMT Yy Bac B cocTaB aToMOB. Ho, B TO ke Bpems, y Bac HET YETKOTO NOHUMaHUs
TOr0, U3 KaKUX DHEPIHM COCTOST Ha3BaHHbIE BaMU CyOaTOMHBIEC YacTUllbl. Bbl pacuerisere
aTOMBI, PACCMATPUBAETE YHEPTUH, KOTOPHIE MOITYHYAIOTCs, HA3bIBAETE UX PA3HBIMA UMEHAMHU,
UCClIelyeTe MX CBOMCTBA M T.I. HO mpum pacmiermieHnn atoMa BBLAEISAIOTCS Pa3HbIe BHIBI
SHEPruil, Ha pa3HbIX YPOBHAX M B pasHbIX KosndecTBax. M y Bac olHa W Ta K€ DHEPIuUs,
KOTOpasi BBIJENWJIACh B pa3HbIX YCIOBHUAX, B pa3HbIX KOJWYECTBAX WM B Pa3HbIX
HaIpaBJIEHUSAX, MOKET OBbITh Ha3BaHa pa3HbIMU MMeHamH. W Bbl Oynere roBOpUTH, UTO,
HalpUMep, HEHUTPOH COCTOMT U3 HECKOJBKHX KBAHTOB, WJIHM, YTO JJIEKTPOH COCTOMT U3
HECKOJIbKUX KBAaHTOB. Ho, B 11000M cilyyae, Bbl Ha3bIBaeTe OJHU M T€ K€ SHEPTHH Pa3HbIMU
MMEHaMH, U BCE BpeMs OTKpbIBaeTe HoBble. HO 3TO Bam TOJbKO KaxeTcs. Bel He HOBBIE
OTKPBIBAETE, & T€ K€ CAMbIE YHEPTUU PETUCTPUPYETE C APYTOU CKOPOCTHIO U Ta€TE€ UM HOBBIE
Ha3BaHMs. A y Hac, Ha NEPBBIM B3IVIAM, MOHATHE O (PU3NYECKOM MHUpPE YCTPOEHO MHpOILE.
Kucnopon or Bomopoja oTiauyaeTcss TEM, YTO B aToMaxX HaxOJATCS pa3Hble YaCTOTHBIE
XapaKTEPUCTUKNA HSHEPTUM IEpPBOrO, BTOPOIO U TPETHEr0 ypoBHEW. VIMEHHO mo3TOMY,
HarpuMep, KHUCIOPOJ M BOJOPOJ BMECTE COCTAaBISAIOT BOAY. OJTO 3aBUCHT OT HX
VHAMBHUYaJIbHBIX CBOWCTB. BBl yunTe TOMY, 4TO OAMH aTOMa KUCJIOPOAAa NIPUCOEAUHSET 1Ba
aToMa BOJIOPOZa, M Yy Bac 3TO HAa3bIBAETCS BAJIEHTHOCTBIO, KOTOpas 3aBUCHUT OT 4YHCIA
JJIEKTPOHOB, HaxXOJAIIMXCS Ha CBOOOAHOM opOuTe B 31memeHTe. M BBl TrOBOpHTE, YTO YEM
00JbI11e CBOOOJHO 3JIEKTPOHOB, T€M OOJIbIIAS BAJIEHTHOCTh M CIIOCOOHOCTh MPUCOEAUHATH
aToMbl. Bbl cunTaere, 4To CHOCOOHOCTH HPUTATMBATH ATOMBlI JPYTUX 3JIEMEHTOB - 3TO

OJICKTPOMArHuTHOC CBOIMCTBO. BBl Ha3pIBaeTe OJICKTPOH KBAHTOM 3JICKTPOMArHUTHOI'O



nznydeHus. OH y Bac M 4acTuLa, ¥ BoaHa. M B TO e BpeMs Bbl TOBOPUTE, UTO OAMH U3 BUJIOB
9JIEKTPOMAarHUTHOTO M3JIy4E€HHs ITIOMOTAET aTOMaM IPUTATUBATHCS M COCTABJIATh MOJIEKYJIBI
OJIHOTO WJIM DPA3JIMYHBIX 3JIEMEHTOB. Y Hac HE Tak. Y Hac 3TO pa3Hble B3aUMOJEHUCTBUS
sHepruil. To, 4TO BBl HA3bIBAETE ANEKTPOMATHETU3MOM, Y HAC - 3TO U €CTh NEPBBI YPOBEHb
sHepruil. To, 4TO BBl HA3bIBAETE BAJECHTHOCTBIO, IPUTATMBAHUEM aTOMOB, 3TO Y HAC TPETHUH
YPOBEHb 3HEPTHUM, KOTOPHIN Ha3bIBa€TCsA MHUKporpaBuranus. [Io3ToMy y Hac HET MOXOXKel
TaOJUIIBI, B KOTOPOM MOXKHO OBLTO OBI pa300paThCs, CKOJIBKO TaM 3JIeKTpOoHOB. Hanmpumep, 8
3JIEKTPOHOB y KHciopoja uiu 1 y Bogopona. B Hamem s3blke MBI TOBOPUM, UYTO B aToOMe
KHCJIOpO/ia BUOpaIMs MUKPOIpaBUTALMU B 8 pa3 CUJIbHEE, YEM B BOJOPOJE. DTO YIPOLIEHHO.
[ToaTomMy y Hac oHuM pacrosararoTcs o yactoraMm. M y Hac HeT 3aBUCMMOCTH OT aTOMHOI'O
Beca. Y Bac caMO IOHATHE AaTOMHOI'O BECa pPAHBIIE 3aBUCENO OT BOJOPOJ]A, HACKOJBKO
XOpOILIO s MOMHIO Bally UCTOPHIO, a TENEph YK€ OT yriepoia. Y Hac aTOMHBIA Bec WIH
aTOMHasi Macca — 3TO MHMKPOIPAaBUTAllMOHHAs COCTAaBJISIONIAs, TO €CTh TPETHH YPOBEHb
sHepruu. M wmbl 0OBsicHIeM Bce (uU3MYECKHe, XMMUYECKHE, JIIEKTPUYECKHEe U HHBIE
IPOLIECCHI, a TAK)KE T'PAaBUTAL[MOHHBIE U KBAHTOBBIE B3aUMOJICHCTBHUS C MO3UIHMU TOTO, YTO
aTOM HUMEeT OJHOPOAHYIO Yy BCEX OJJIEMEHTOB CTPYKTYpPY, OTJIMYAIOUIYIOCS JIHIIb

KOJIMYECTBOM CTPYKTYPBI ¥ B3aUMOJICHCTBHUEM MEX]Ty COOON Pa3IUYHBIX TUIIOB YHEPTHIA.

11:00 IToreHnuaabLHAsA M1 MEXaHUYECKAas] JHEPTHH.
KoHcranTuH: Y Bac 3Heprus sBII€TCS BEKTOPHOW BEIMYUHOMN?

I/Ipm{a: Br1 nmeeTe B BHUOY, YTO ABUIKCTCA JIM CaMa BHGPFI/IH?

KoHcranTuH: Y sHepruu, Kak s IOHUMAI0, CYLIECTBYIOT BEKTOPBI.

Hpuna: Oto Hanpaienue npwkeHus. Ho ObiBaeT sHeprusi, KOTopas HaXOAWUTCS B
nokoe. Bel €€ Ha3piBaeTe MOTEHUMAIBHONW. JTO TOT K€ TPETUM YpPOBEHb I'DABUTALIMOHHOMN
JHEPIUM B aToMax. T.e. OHa MOXKET HAaXOJUTBHCSA B COCTOSIHUU HENpOsiBIEHHOCTU. Hampumep,
KaMEHb JISKUT Ha 3emile. Eciu paccMaTpuBaTh TONBKO UX IPaBUTALIMOHHOE B3aUMOJIEHCTBHUE,
TO MOJIEKYJIBI CaMOT'0 BEIIECTBA, U3 KOTOPOIO COCTOUT KaME€Hb, HAXOAATCS MOJ BIUSHUEM
IpaBUTALIMOHHOTrO 1oJist 3emiin. YToObI KaMeHb Havyall JBUTaThCsl, K HEMY HY>KHO IPUIIOXKUTh
JIpYryIo 3Hepruro. To, 4To Bbl HA3bIBAETE MEXaHUYECKOM dHEpruei. Eciiu ero KTo-10 BO3MET
U MEPEMECTUT B MPOCTPAHCTBO, 3HAYUT, KTO-TO NOJECUCTBYET CBOEH JHEPIHEW U BPEMEHHO
HalpaBUT €€ B IPOTHUBOIIOJIOXKHYIO CTOPOHY OT I'PAaBUTAL[MOHHOIO MOJSA 3€MJIA, TO €CTh

npuaacT BEKTOP.
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13:30 IliioTHOMAaTEpUAIBLHBIA MUP ¢ TOUKHU 3peHust Mex3Be3anoro Corosa.

Hpuna: Mbl HE cunTaem, 4YTO SHEPTUM, KOTOPHIE MBI BaM MEPEUUCIWIN, COCTOST U3
gacTull. MBI cuMTaeMm, Ha0OOpOT, YTO M3 DHEPTUH, B ONpPEAEIEHHON YacToTe KojeOaHWi
BUOpalMii, COCTOMT BeCh IUIOTHOMATepUANbHBIH MHUpP. OTHM Mbl Ha3blBa€éM BCE, 4YTO
OTHOCUTCS K Tabiuue MeHnzaeneeBa, T.e. Bce BellecTBa. Jlaxke camble pa3psuKeHHBIH ras, B
KOTOPOM €CThb aTOMBI, 3TO, B HallleM IOHUMaHWH, TOXKE IUIOTHOMATEPUAIbHOE BEILECTBO.
MuxkporpaBuranys, KOTopasi €CTb B CaMUX aTOMax, JIMOO NPUTATHBAET UX OJIU3KO APYT K
JIpyry, U TOTAAa Mbl BUIUM TBEPJOE BELIECTBO, JIMOO, MOJ BIMSHUEM pPa3IMYHBIX dHEPTUl
BHYTPEHHUX WJIHM BHEIIHMX, YAaCTUYHO BBIXOAMT U3 3THUX aTOMOB, U OHM DPAacCIIOIararoTCs

AaJIBIIC APYT OT Apyra, U 9TO HEPEXOAUT B KUIKOCTH NI ra3006pa3Hoe COCTOSIHHC.

14:30 Pusunuecknii Bakyym. CBoOoaHasi JHeprusi BaKyymMa, ee COCTaB M
arperaTHoe COCTOsIHHeE.

KoncranTun: Xortenoch Obl MOrOBOPUTH O (PU3MUYECKOM BaKyyMe: HACKOJIbKO Oorar
€ro COCTaB, CKOJBKO TaM DJJIEMEHTOB M €ro CcBOMCTBA. [IOHATHO, YTO CyIIECTBYIOT
TeMIIepaTypa, IJIOTHOCTh, JaBiieHne. Ho kakoe y Hero arperaTHoe COCTOSIHHE B HOPMAJIbHBIX
YCIIOBUSAX, HAallpUMep, B KOCMOCE WM, Ha00OpoT, B Kpuctaiie, B 3emse? CyliecTBYIOT JIU
BO3MOXXHOCTH MJIM YCJIOBHUS JJIi HAac M3MEHATh arperaTHoe COCTOsIHHE (DU3MYECKOro
Bakyyma?

Hpuna: Paom Twuitan roBoput, 4TO y HEro celdac 4yBCTBO, YTO BbI HA3bIBAETE
BaKyyMOM HEYTO JPYyroe, 4eM TO, YTO MBI BCE NPUBBIKJIM Ha3biBaTh. [laiiTe, moxkanylicra,

OIIPCACIICHUC.

Kouncranrun: Hac B mkose y4uiim, 9To BaKyyM — 3TO O€3BO3IYIIHOE MPOCTPAHCTRBO.
51, KOHeUHO, UMEI0 B BHJY Cpely, 4epe3 KOTOopyr mpoxoauT cer or ConHua k 3emie.
Cpena, B KOTOpOM TMEpeMElIAloTCsl HE TOJbKO JSJEKTPOMArHUTHBIE BOJIHBI, HO U
TpaBUTAlUOHHBIC BOJIHBI. Cpez[a, B KOTOpOfI HET INIOTHOMATCPHUAJIBbHBIX BCIICCTB, JIMO00 OHU
€CTb, HO OHUM HUYEMY HC MCUIAIOT.

Hpuna: Bbl Ha3piBaeTe TOJBKO TE€ BEIIECTBA IUIOTHOMATEPHAIBHBIMU, KOTOPBIE
HaxOJATCA B arperaTHOM COCTOSHUM WJIM €IIE€ JJIEKTPOMAarHUTHBIE JHEPIUM U HHbBIC

uznydyeHus? T.e. Bac uHTepecyeT cBoOOIHAs SHEPrUs BakyyMma?

KoncranTun: CBO6OI[HaH OHCPIrusa BaKyyMa, €€ COCTaB, arp€raTHocC COCTOAHHUC H

BO3MOXKHOCTH U3MEHEHUS €€ arperaTHoro COCTOSAHUA.
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I/Ipm{a: Yto BBHI IOHUMAETE nmoa TCpMUHOM «arpe€raTHoc COCTOSAHHUC BHCPFHﬁ))?

Kouncrantun: [lo aHanorum ¢ HallMMHU 3€MHBIMU arperaTHBIMU COCTOSIHUSIMHU: 3TO
razoo0pasHoe, KHUAKOE U TBEPI0E COCTOSHUS BEIIECTBA.
Hpuna: UYtoObl g syuine MoHsI, oOBSCHUTE, MOXKAIyHCTa, YTO Takoe y Bac Jy4

CB€Ta, KOTOpLIﬁ BBIIICT U3 COJ'IHI_Ia, " B KaAKOM arpe€raTHoM COCTOSIHUU OH HaXO,Z[I/ITCﬂ?

KoncranTun: Jlyd cBeTa — 3TO KBAHT WJIM KalcCyJa, B KOTOPOM JBHXKETCS CTOSYAS
BOJIHA ONIPEACIEHHON YacCTOTHI.

Hpuna: Mbl TakuMM TEpPMHUHAMM ONEPUPYEM, KOTJAa pasroBapuBaeM o
MJIOTHOMATEpHAbHBIX BerlecTBaXx. Korga roBopum 00 3HEpPruM, Mbl TOBOPUM O YacTOTe
BHUOpaIuii. TO HECKOJBKO OMPEAEIIAeT Bally IIKaTy YacTOT AJIEKTPOMATHUTHBIX H3TyYEHUH.
Tonbko yacToTa CBOOOHOM SHEPTHH BaKyymMa HAMHOTO BBIIIIE, Y€M MOTYT 3apErUCTPUPOBAThH

Balllk MTPHUBBIYHLIC 3€MHBIC HpI/I60pLI.

17:55 N3Baeyenue cBo00HOI IHeprum U3 BakyymMa. OmnbIT ¢ reHepaTopomM st
U3BJIeYEHHS IHEPTUM.

Koncrantun: Huxona Tecnma B cBO€ Bpems, OTBeuass Ha BONPOCH! >KypHAJIUCTOB
«Otkyna Bbl Oepere sHepruto?» ckazall: «DHeprus Oepercs u3 3¢upa. S oxnaxmgaro ero u
MPEBpAINAI0 €T0 YHEPTHIO B AIEKTPHUECTBO». Pedp o TerroBoM Hacoce?

Hpuna: Ilog oxmaxkaeHueM OH UMEN B BUIY CHU)KEHHE BUOpAIMH, T.e. KOTJa OIHY
SHEPruI0 MepeBOoAiAT B Jpyryto. Uto 3To OBbLI 3a TUIl PHEPTUU S CMOTY CKa3aTb, KOTJa s
yCIBINTY, KaK OH 3T0 nenai. HyxHo Oonee pa3BépHyTOe omucaHue, YTOOBI MOHATH O KaKOM
nporiecce UAET peub. MHade, 31eCh MOXKHO TPENNONOXKHUTH BCE, 4TO yromaHo. Ecim Bac
UHTEpEeCyeT U3BJIEUEHHE CBOOOHOM SHEPruu U3 BaKyyma, TO €CTh Takas BO3MOXHOCTh. Ho
Mex3BE3Hbli COl03 HE CUMTAET Iesleco00pa3HbIM TaKoe M3BJICUCHHE MPU TpaTax dHEpPruit
SKBHUBAJCHTHBIX  TEPEMEUICHUI0  MEX3BE3MHBIX  Kopabieil. Ecmu  roBoputh 0
MEXTAJIAKTUIECKUAX TIEPEMENICHUSX, TO TOTJA - Ja, T.K. TaM HYXXHO OOJIbIIIe SHEPTHH, BEIh
["anakTuky pacmoioXKeHbl CIHUIIKOM JalleKo APYr OT Apyra B MPOCTPAHCTBE, YTOOBI MOKHO
6610 3P PEeKTUBHO cpaboTaTh Ha OOBIYHOM IPABUTAIIMOHHOM JIBUTATENe. TaM HYXKHO MHOTO

TOIIJIMBA.

KoncranTun: S YK€ IIOHAJI, YTO HU3BJICKATH DHCPIHUIO0 N3 BaKyyMa HeOe30IMmacHo JJIA

HacC, MMO3TOMY 4 X041y HU3BJICKATb SHCPIrUi0 KAKUM-TO APYTIUM ITYTCM. B YaCTHOCTH, TCIIJIOBBIM
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HacocoM. [ToaTomy 51 1 oOpaiarochk K BaM, 4T0OBI ITy0Ke MOHATH 3TU MPOLIECCHI.
Hpuna: MoxHO OOBSACHHTH, HE MOKa3bIBas caM MpUOOp, Kak paboTaeT cxema,
MIOTOMY YTO OHHM MOTYT OBITh pa3iIMYHBIMHU H3-32 pa3HBIX CTpoMarepuaioB. Bel mMoxkere

OOBSICHUTD IMPUHIMUII, KaK Bbl 3TO CaMHU ITOHUMACTE, a A YK€ CMOT'Y I1aTb CBOI KOMMGHTapHﬁ.

Koncrantun: OpuH Uu3 TeHepaTOpoB  paboTaeT  CIEAYIOIUM  00pa3oM.
VYcranaBnMBaeTcsi B TPOCTPAHCTBE  KOHJAGHCATOp - METAUTMYECKUH  I[apuK, U
MEePUOANYECKUMH TOpUUSAMHU (MOAYJIMPOBAHO) Tyaa 3aroHsercsa uyacrota 1 MIn c
JIOCTaTOYHO BBICOKMM HampspkeHueM Bbille 4 kBT. Cpena BOKpYr 3TOro KOHJIEHcaTopa, ¢
MOEH TOYKM 3pEHMs, MOHMXKAET IJIOTHOCTh M pasneraercs. Ilocme Toro, kak 3Ta mopuus
BO30OYXKJCHHS B OTOM Cpele OTKIIOYaeTcsi, Ccpeaa CTapaeTcs KOMIIGHCHPOBATh 3TO
pa3psHKEHHOE COCTOSIHUE, M 3TO TMPOUCXOAUT MepUoIniecku. To ecTh BakyyM, 3up cHavana
pacummpsieM, pasroHsieM. A KOrja ero OTKJIIYaeM, OH HayMHaeT BO3BPALIAThCi B CBOE
UCXOJITHOE COCTOSIHME. PsI0M € 3TMM HCTOYHMKOM BO30YXXIEHHS CTOST HECKOJIBKO
NpUEMHHKOB, KOTOPBIE YJIABIMBAIOT MPOLECCH], MPOUCXOAIINE B CPEe, U BHIPAOATHIBAIOT
SHEPTHI0, KOTOPOii, B UTOTE, TIOTyJaeTcs OOJIbIIe, YeM 3aTPaTHIIH.

Hpuna: DIEKTpUUYECKYIO SHEPTUIO?

KoncranTusn: /[a, KOHEUHO.
Hpuna: VY Bac ecTb NPOBOJHHUK, IO KOTOPOMY BBl MPOBOJUTE HA ONPEACIEHHYIO
cpely, Kak s TOHMMAalp, Ha 3aKpBITBII COCyJ, B KOTOPOM CO3JaHO O€3BO3AYIIHOE

IIPOCTPAHCTBO.

KoncranTun: Het, 510 BCE 1eanock B HAIIMX HOPMAJIbHBIX YCIOBHUSAX.

Hpuna: Torpa kakas cpelia BOKpYT 1apuka?

KoncranTun: MexxaTtomHasl.

Hpuna: Bemectso?

Kouncrantun: 3to pusndeckuii Bakyym, aup.

Hpuna: S umero B BUdy, 3TOT 3QHp BaMH CO3/1aH HCKYCCTBEHHO Ha 3emuie?

KoncTanTuH: HGT, 9TO HOPMAJIbHBIC HAIITK YCJIOBU:A, HAllla aTMOC(I)Cpa.

I/Ipm{a: 3331 CUHUTACTC, 4YTO, HEC y61/1pa;1 N3 3TOTO ATOMHOT'O IIPOCTPAaHCTBA Ia30B, 3TO



Oyner (hu3nIecKuM BaKkyyMom?

Koncrantun: OH npucyTCTBYET MEXAY MOJIEKYJIaMU Tasa.
Hpuna: Kak Bbl yoepére B3auMOoAeCTBHE MEXAY IHEPTHSIMH, KOTOPOE Bbl ITYCTHIIH,

H SHEPTUAMHA, KOTOPBIC HAXOOATCA B aTOMAX rasa?

Koncrantun: OHM NONSIPU3YIOTCS, 51 TaK MOJ03PEBALO.
Hpuna: Tor BuAO »dHEpruM, KOTOPBIM BBl IIyCKaeTe — 3TO pPagUOBOJIHA,

QJICKTPHUICCTBO, MarHeTu3Mm?

Koncrantun: /[a, 3T0 31eKTpOMarHUTHOE 1oJIe. DTO My4OK KoJeOaHMii, BUOpAITHiA.

Hpuna: Ecau HeT BakyyMa BOKpYT, TO T€ COOPHHUKHU SHEPTHH, KOTOPbIE €CTh y Bac U
KOTOpbIE TONY4YaloT JJIEKTPUYECTBO, B JIIOOOM clydae, TMOJIY4arOT DSIEKTPHUUECKUe
B3aUMO/JICHCTBUS MEX]y aTOMaMH, KOTOpbIE €CTh B BO3/yXe, B 1000 armocgepe. To, uro
MBI Ha3bIBaeM aTMOC(EPHBIM 3JIEKTPHUUECTBOM. DTHM H3JIyde€HHEM, KOTOPOE BBl MOXKETE
HampaBJIATh TyAa, Bbl MOXETE BBITAJKUBATh DSHEPTUIO IEPBOTO YPOBHS U YACTHUHO
HaIpaBJIsATh HA KaKWe-TO YCTPOMCTBA, TaK Ha3bIBaeMble, ynaBiauBaTenau. Ho 3To He cuuraercs

SHEpPrueil Bakyyma.

26:00 MarHuTHAasi JHeprusi ¥ MAarHUTHOE MoJIe.

Koncrantun: To ecTb, HOHU3UPYS BO3IYX, Ta3bl B aTMochepe, MBI MOXKEM J100paThCs
JI0 T€X BEPIIUH, I'/I€ PUCYTCTBYET NIEKTPUUECKUM MOTEHIUAN, U CO3aTh KaHal JJI TOro,
9TOOBI ATH 3aPs/Ibl, KOTOPBIC HAXOATCS BBEPXY, CITyCTUIINCH Oke k 3emute. Tak?

Hpuna: Bel umeere B BUIYy, aTOMbI, KOTOpble HECTAaOMJIbHBI B CBOEH CHCTEME

JHEPruii, T.€. aTOMBI Ta30B B HOHOC]epe?

Kouncrantun: 5 He 3Har0. Bpsin 11 MBI MOkeM HOHU3UPOBATH ra3 10 noHochepsl. He
JyMaro.
Hpuna: T.e. BbI XOTUTE NOTYYaTh SHEPTUIO U3 MATHUTHOTO MOJISI 3€MJIU, IEPEBOIA €€

B DJIEKTPUYECTBO?

KoncranTun: Xorenock Obl y3HaTh, @ 4YTO TAKOE MAarHUTHAS SHEPTHS?
Hpuna: ¥V Bac MarHuTHas SHEPrus HEOTAENHUMA OT deKTpuyecTBa. [loToMy 4TO BBI

Ha3bIBAE€TE 3TO BCE SJICKTPOMArHUTHBIM I10JICM.


https://www.youtube.com/watch?v=AUnsqhQ1phE&t=1560s

KoHcTanTHH: DIEKTpOMarHUTHBIM IIOJIEM MBI Ha3blBaeM pajuolepenady, T.e€.
BELIAHKWE, KOTOPOE y HAC MPOUCXOIUT IOCPEICTBOM DJIEKTPOMarHuTHOro noisd. Ho y Hac
eCTb dJeKTpuueckoe noiue. Hampumep, ecnn Mbl BO3bMEM pacd€cKy M pacuelieM BOJIOCHI, a
1I0CJI€ 3TOTO MOJHECEM Kycouek Oymaru, To 3Ta Oymara HauHET MPUTATUBATHCS K pacuécke.
51 Tak moHMMaro, 10 BalIe TEPMUHOJIOTUH, ITO IEKTPUUECKAs SHEPTHUs.

Hpuna: To, 4yTo BBI ceiuac Ha3BaIM IEKTPUUECKAsl DJHEPTHUEH, - B HEH €CTh U TO, 4TO
MBI Ha3bIBAa€M BBIJICJICHUEM MAarHUTHOM SHEpruu. MarHuTHas 3HEpPrusl €CTb HE TOJIBKO B
aTOMax HEKOTOPBIX METaUIOB. DTO OAWH W3 TUIIOB SHEPIHH NEPBOrO YPOBHS, KOTOPBIN €CTh
BO BCEX 3JIEMEHTaX B Pa3HbIX KoiuuyecTBax. M mx B3ammopencTBUEe MEXTy coO0i co3maét
pa3IMyHbBle MarHuTHbIE NOJA. JpyrMMM CJIOBaMM, MarHMTHOE IIOJI€ - JTO H3JIy4CHHE,
CO3/IaHHO€ MAarHWTHOM 3HEpPTrHed TOro WJIM HWHOTO CKOIUIEHUS aTOMOB (KOTOpBIE CTPOrO
UHIMBUAYAJIBHBl U1 KaXJIOro HEOECHOro Tena, JUIsl KaKIAOM 3Be3[bl WM IUIAHEThI), OT
KOTOPOTO MOTYT OTTaJKUBAaThCS M MPHUTATHBATHCS, HAPUMEpP, HAIIM JIETAOLIHE KOpaOJu.

Ectb cnennanbHblid MIIAHETAPHBIN ABUTATENb HA MATHUTHBIX MOJISX.

29:00 DaekTpuUYeCKHil 3apsii U ero 00bsICHEHHE ¢ TOYKH 3peHusi Mex3Be31HOro
Coro3a.

Kouncrantun: Yro Takoe nsnexktpuueckuii 3apsn? C Moed TOUKH 3pEHHUs, 3TO
paspspKeHHOE cocTosiHue ddupa.

Hpuna: Yto ectb 3pup?

KoncranTun: B3anu nBa MarHura, IOJIOKWIM OJMH CBEPXY Ha JIAJIOHb, a APYrou
cau3y. OHu OyayT B3aMMOJCHCTBOBATH APYT ¢ Apyrom. T.e. 3TO cpena, KOTopas MPOHUKAET
yepe3 TKaHM YEJIOBEKa, 4Yepe3 PYKY, IPOHUKAET Yepe3 AEPEBO.

Hpuna: Bel nogpazymeBaeTe Mo cpeioi onpeaeaéHHyo cyocTaHIMIo. S mpaBUiIbHO

MOHHUMA0?

Koncranrun: J[a. D10 TO, 4TO HE YYBCTBYET MpErpajay B HAIIeM MaTepUalbHOM
MHpE.

Hpuna: To, yTto BBl Ha3blBaeTe OJHOPOJHOM CyOCTaHIMEH, TpH pa3dope ATUX
SHEPrui, MOKET OKa3aThCsl TAaK, YTO OHA COCTOUT M3 PAa3HbIX YACTOT. JTO KakK pa3 TO, YTO
4acTh U3 3TUX YacTOT BHUJIHA BaMU B (hopMe TEMHON MaTepuu, TEMHOM SHEPTrUH U IPYTHX

COCTOSIHUAX MATCpUU B Hallle TajJakTUKe WIM coceqHeil. Brl YiKE eé BUIUTC,


https://www.youtube.com/watch?v=AUnsqhQ1phE&t=1740s

oOHapyXHBaeTe, HO He 3HaeTe e€ CBOWCTBRA.

KoncranTun: /la. U xotenock Obl y3HaTh €€ CBOHCTBA.

31:01 TonkomarepuajbHbie JHepruu. IlapajyenbHble MHPbI M HX

Bo:xecTBeHHAasl 3a1IUTa OT NIPOHMKHOBEHHUS B HUX MATEPHAJTUCTOB.

Hpuna: B Hameld TEpMUHOJIIOTUUA 3TH SHEPIUU HA3bIBAIOTCS TOHKOMATEPHUAIbHBIMU.
N3 3TX TOHKOMAaTepualbHBIX SHEPTHM COCTOST LIE€Jble MUPHI, TUTaHEThl. OHU HE OLLYTUMBI
JUIS1 9YeioBeKa. MOKET BbI CIIBIIIAIN BBIPAXKEHNUE «ITAPATIIETbHBIA MUP»?

KoncranTun: Jla, KOHESUHO.

Hpuna: [Touemy napannensubiii? [IotoMy 4T0 OH HAXOAUTCS PSIIOM.

KoncranTun: He n3ydeHHBI HAMH, CKaXXEM Tak.

Hpuna: Ilox sTMMM yacToTaMu, KOTOpbIEe BBl Ha3blBaeTe AH(PHUPOM, MOJ STHUMHU
CBOOOJHBIMU DSHEPrUsSMU BaKyyMa, Mbl IOJIpa3yMEBAaeM HECKOJIBKO JpyTrue O3HEPIHH,
KOTOpBI€ ell€ BbIIlIe YaCTOTaMHU. DTH YHEPTHH U CO3/IAl0T BCE BUIMMbIE U HEBUIMUMbIE MUPHI,
nojiepkuBatoT ux. Ceifuac 0OBsACHIO Hally TEPMHUHOJIOTHIO. B muioTHOMarepuaabHbI MUp
BXOJAT IUIAHETHI, 3BE3/bI, TaJaKTUKN, KOTOPBbIE BUJUMBI B ONPEIEIEHHOM CIEKTpPE IUIa3aMHU
yesioBeka. /lyxu BOIUIOIIEHBI B Te€JIa TPETHETO YPOBHSI INIOTHOCTH MaTepUaibHOro Mupa. Bot
MbI C BAMH KHUBEM B TPEThEH MNIOTHOCTU. B 3TON MIIOTHOCTH CYHIECTBYIOT TBEPAOE, KUKOE
U razoo6pa3Hoe cocTosHus. T.e. B BalleM Teje eCTb U TBEPAOE, U KUAKOE, M Ia3000pa3Hoe
cocTosiHue BemectBa. M BOT B 3Toil cyOctanuuu BoruloméH Jlyx, pasymHas >KuBas
CymHocTh, KOTOpasi )KUBET BEYHO M OECKOHEYHO, B OTJIMYHE OT IUIOTHOMATEPHAIHHOTO Tela.
A 4TO 3HAYMT BOIUIOLIEHa? DTO 03HAYAET, YTO MOMENIEHA B IUJIOTH (JAHHOE PYCCKOE CIIOBO
«IJIOTHY» TOBOPUT O MJIOTHOCTH 3TOTO Teja) U COEMHEHA C TEJIOM OCOOBIM THUIIOM 3HEpIHH,
KOTOpasi Ha3bIBAETCS JKU3HEHHON CUJIOW. DTO M €CTh OJHA U3 pa3sHOBUAHOCTEH 3¢dupa. Emé
OHa y Bac 4acTo Ha3bIBaeTcs d(UpHBIM TenoM. Jlyx m3HayalbHO OEpET 3amac KU3HEHHOM
CWJIBI /ISl COEIMHEHUS C TEJIOM, a IMOTOM 3Ta PHEPIus HauMHAaeT BhIpabaThIBaThCS B CAMOM
tene. M3 nyXxoBHOrOo Mwupa, 4epe3 TOHKOMATEPHUAIBHBI MHP HIET IOTOK DHEPTUU B
IUIOTHOMAaTEPHUAIBHBIM MUpP, KOTOPbI Mbl Ha3biBaeM J[yxoBHbIM CBETOM, M IIPO KOTOPBIH
ObLI0 cKazaHo, uTo «BHauane Obl1 CBer». OH Muér ot camoro McTouHHKa M, MOCTCIICHHO
CHIDKas CKOpOCTh KojeOaHuM cBoeil cpeabl (a OH M €cTh CBOSI Cpela), MEpPeXOJUT B
TOHKOMaTepHajbHble, a IOTOM M B IUIOTHOMaTepHajbHbIE MHUpPBI, 00pa3ys HOBYIO

BCCHCHHyIO, KOTOPYHO MbI Ha3bIBACM MI/Ip03JIaHI/ICM, TAC YIiKC 06pa3y10Tcsi AYXOBHBIC


https://www.youtube.com/watch?v=AUnsqhQ1phE&t=1861s

ypoBHH. [IOMHMO Hamero TpeTbero ypoBHs INIOTHOCTH, €CTh JlyXOBHBI MUpP, B KOTOPOM HET
BoOOIIe Marepuu. Ho Mexay ATUMH MHUpaMH €CTh MPOMEXKYTOUYHBIE MHPBI, KOTOPbIE MbI
Ha3bIBa€M TOHKOMATEPHAJIbHBIMH. DTO T€ YPOBHH 3(Hpa, T€ ypOBHH TEMHOW MaTEpUH H
SHEPruM, 4YacTh KOTOPOM MBI BUIUM U MOXKEM 3a(pUKCHUpOBaTh 3€MHBIMH MpUOOpamu.
MHorue Tak 1 He MOTYT ObITh 3a()MKCUPOBAHbI, HACTOJILKO BBICOKA YaCTOTa MX KOJIEOaHMIA.
Kpome Tpéx ypoBHEH MIIOTHOMAaTEpUalIbHOIO MHpa cyllecTByeT emé 56 ypoBHel. To, 4ro
BaM KaXXETCS OJHOPOAHBIM BaKyyMOM, Ta CyOCTaHIMs, KOTOpas MPOHH3BIBAET BCE BAaIIH
MIpeIMEThl U TeJO, SIBJISETCS MEePBBIMU JECIThIO BUJAMU IUIOTHOCTU. B Bariem nmoHuMaHuu
CylecTByeT emé OoJiee pa3psuKEHHBIM Ta3, rae HeT Mosiekyd. Ho 56-it ypoBeHb - 3TO He
IIyCTOM MHUp, U TaM TakKe MOTYT BOILIOIIAThCS JlyxH, XOTs TaM Y€ HET IPHUBBIYHON HaM
wiotd. Ho and HuUX caMuX TOT MHUp BIIOJIHE IUIOTHBIM, TIZI€ OHM BIIOJHE MOTYT
B3aMMOJIEMCTBOBATh MEXIy COOOH. Y HHUX TaM €CThb CBOM IUIAHETHI, TOpoAa U Jpyrue
NPUBBIYHBIC U HEMPUBBIYHBIE /JIS1 HAC, TYMaHOUIOB (a 3eMJISTHE TOXe TyMaHOuIbl), Bemu. Ha
TEPMHUHOJIOTMM COBPEMEHHBIX 3€MJIIH, Mbl IIE€PEBEIM HA3BaHHWE AITHX CYILIECTB, CIOBOM
«mazMouiby. Cpasy MOAYEpKHY, YTO ITO TOKE aHAlOrMs. Y Bac 3TO 4eTBEPTasl CTaaus
BEIIECTBA, KOT/Ia ra3bl MepeXosaT B SHEPrui0. Mbl [0 aHAJIOTUU HA3BaJIU UX IJIa3MOMIaMu, a
UX MHUp IUIa3MOMJHBIM, IOTOMY YTO B 3THX MHpax MaTepusl MOCTENEHHO MEPEXOJUT B
IyXOBHOE cocTosiHue. W Ta sHeprus, KOTOPYIO Bbl XOTUTE U3BJIEKaTh U3 3(pupa, BaKyyMa, BbI
XOTHUTE M3BJIEKAaTh U3 IUIa3MOMIHBIX MUPOB. [1000HBIE Bemu Oe3 KOHTPOJS Hall HUMH, HE
TO, YTO 3alpenieHbl, HO WX He MOJY4YHUTCsS cleiarb B OonblioM o0béMe. ToT, KTO Bcé
co3JaBajl M BCE MOIJEPKUBAET, MNPEIYCMOTPEN XOPOWIYK 3allUTy 3TUX MHUPOB OT
NPOHUKHOBEHHsI U3 IUIOTHOMATepUAIBHOTO MHpa, TeM Oojee ¢ Ieablo0 J0OBIYM OTTyJa
sHepruu. Korna yenoBek HaXoAUTCS B MJIOTHOMATEPUAIIBHOM COCTOSIHUM, OH € HE BUJUT U
He 3HaeT 00 MX CyllecTBOBaHMU. EMy KajkeTcs, YTO OH MOJy4aeT dHEPrui0 U3 HUOTKyJa (U3
a¢upa), u 4TO0 OHa HUKOMY He TpeOyercs. Ho Oeps sHepruto m mepeBois e€, CKakeM, B
JJIEKTPUUYECTBO, OH ObI MOT OpaTh SHEPTHIO, U3 KOTOPOH TaM CTPOST CBOM TOpOja MIIH Jake
cBou Tena. B moboM cirydae, HUYEro XOpoIiero u3 3Toro He Moxydmioch Obl. [loaTromy Ha
obmuit Toperr u OTel XOPOIIO 3aMUTUI 3TH MHUPBI OT OOHAPYKEHHUS W TPOHUKHOBEHHS
npubopamu marepuanuctoB. OH, Kak Beicmiuii pazym, moHHUMal, 4TO pa3yM MaTepUaIlCTOB
Oyzner HampaBJieH, MpeXIe BCero, He Ha H3Y4YEHHE HTHX MHUPOB, HE Ha JyXOBHOE
B3aMMOJeMicTBME M OOMEH C MX OIBITOM, a Ha NPAKTHMUYECKOE HCIOJb30BaHUE B CBOMX
uHtepecax. [loaToMy i MaTepUaNMCTUYECKH HACTPOCHHBIX YUEHBIX, OSTH MHPBI
NPaKTHUECKU HEAOCTHXHUMBL. M yx TeM Oojee, HEe TOHMMAas OTKyJa HAET DHEPrus,

MMOAKIIFOYAThCA K TCM MHUpAM, KadaTb OTTyJa SHCPruro U NnepeBOAUTH e€ B APYTyro (I)OpMy



[To 3akoHy coxpaHEHMsI SHEPruM, J00as HHEpPrusi, KOTopas CYIIECTBYET, OTKYJa-TO

MNOABUJIACH.

42:10 BiunsiHue 4e10BeKa HA TOHKOMATepPHAJIbHbIe MUPBI.

KoncranTtun: Hamm TeneBBIIKM W TPaHCIATOPHI COTOBOHM CBSI3M HCHOJB3YIOT
TOHKOMAaTepHaJIbHbIE MUDBI IS TpaHCIALUN nepeaad? Mbl cilyliaeM pajauo, 3HA4YUT, MBI
YK€ KaK-TO BJIMSIEM Ha 3TH TOHKOMAaTepHaIbHbIE MUPHI?

Hpuna: J{na nepenayd MCNosib3yeTcs Balla COOCTBEHHasl IeKTpuueckas sHeprus. Te
BOJIHBI, KOTOpPbIE BBl CO3/1aET€, KOHEUHO, BIUAIOT Ha UX MUpbl. Ho mia3mMounsbl, KoTopsie Tam
BOILJIOLIAIOTCS, 00 3TOM 3HAIOT U MOTYT C 3THUM CYIIECTBOBATH TaK K€, KAaK BBl MOXETE
CYLIECTBOBAThH C SIBJICHUSMU NPUPOABL. J[1s1 HUX 3TO TOXeE Kak sBIeHUE NMpupoabl. x Mupsl

O4YC€Hb CHJIbHO 3allIUIICHBI, yTOOBI CUJILHO MOBJIHTH HAa HUX.

43:38 AcTpajibHble KOHTAKTHI M JHEProoOMeH ¢ MJIA3MOUIaAMM.

Hpuna: IlponukHoBeHHe mpuOOpaMu B TOHKOMAaTEpUAIbHBIH MHpP HEBO3MOXHO B
Lensx 0e30MacHOCTH 3TUX CYIIECTB, T.K. A bora oHu Takue e AeTu, Kak U Mbl. I MbI TOXe
TaM MOYKEM BOIUJIOUIATHCSA U KUTh. M TakMX IUIa3MOMJIHBIX MUPOB B JIECATKH pa3 Oouiblie,
4eM T'YMaHOMJIHBIX, T.K. OOJIbIlIE YPOBHEH IUIOTHOCTH, B KOTOPBIX OHH MOTYT BOILJIOIIATHCS.
OHu Takke BBIXOJIAT HA KOHTAKT C 3€MJISIHAMM, U Y HHUX KOHTaKTEPOB CpeIu 3EMIISIH B
JECSITKU pa3 OoJjbllle, 4YeM y TYMaHOUJOB. DTO He (U3NYECKHE KOHTAKTHI, & KOHTAKThl Ha
acTpaJlbHOM M MEHTaJbHOM IUIaHaX, T.€. Ha JYXOBHOM OOLIEHMHU. DTO MOXKET ObITh B TOM
COCTOSIHMM, KOTOpPOE€ BBl HAa3bIBAETE CHOM, KOIJa acTpaJbHOE TEJIO OTAEIAETCS OT
¢u3uueckoro M Imomajgaer, B TOM 4YHCIE, W B IUIA3MOMIHBIE MHpPBI, TJA€ Ha TaKOM
He(pr3nuecKoM ypoBHe UAET 0OMeH nHpopMalrel U SHePrusiMU. DTH KOHTAKThl MOTYT OBITh
OCO3HAaHHBIMM M HEOCO3HAaHHBIMM I 4yenoBeka. 110 pa3HbIM IpUYMHAM OH MOXKET caM He
NOHUMATh, YTO C HHUM TPOUCXOAUT. ENMHCTBEHHBIN Oe€30macHbIl A Bac crocod
00OMEHUBATHLCS HEPTUEH — 3TO IIa3MOUJIHBIE KOHTAKTEPHI, Y KOTOPBIX €CTh KaHAJIbI CBSI3H C
IJ1a3MOMJIaMU Ha TOHKOM YPOBHE. ODTH KaHajbl BBITJISASAT KakK IIHYPbI, OTXOZSIINE OT HUX
Tena WU aypel. M JKuM3HEHHas cuia 3TUX JIIOJEM Kak pa3 HampaBieHa Ha TO, YTOObI
O0OMEHMBAETCS C DHEPrUei MIa3MOUIOB B T€X WM MHBIX BHOPALMOHHBIX XapaKTEPUCTUKAX
(dacToTa MX MHUpOB M3MepseTcs B Teparepuax). us moaaepikaHusi TakoW CBS3H, YEJIOBEK
OTIA€T CBOIO PHEpPruro. T.K. y IUIa3MOMJIOB HET OPraHOB /I NPHUHATHS MHIIHA, OHA MOTYT
yCBauBaTh TOJBKO pAa3JIUYHBIE BHUABI DHEPIUH JUId Pa3BUTUA W TOLICPKKUA CBOETO

CYIICCTBOBAHUH. Te u3 HUX, KTO HACTPOCH HAa KOHTAKT C YyeJIOBEUECKO pacoﬁ, MOTYT


https://www.youtube.com/watch?v=AUnsqhQ1phE&t=2618s
https://www.youtube.com/watch?v=AUnsqhQ1phE&t=2530s

noTPeOATh Yy YeNOBEKAa €ro JKU3HEHHYIO SHEPruio, KOTOPYIO s YK€ Ha3Bal OJHOM u3
pazHOBUAHOCTEH d¢dupa, cxomnyro uM 1o BubOpamusm. Ho B moOom ciaydae uAET
JHEProoOMEH, KOTJia TUTa3MOWJ[ 10 CBS3M B OTBET BBIJEISICT CBOK DHEPTHIO, KOTOPAS
TOCTYTIAET K YEJIOBEKY B aypy | ¢uznueckoe teno. Mcxoa Takux SHEPreTHIeCKUX OOMEHOB U
KOHTaKTOB OYeHb pa3HbIii. Hampumep, HEKOTOpHIE TMIa3MOUIBI Yepe3 4YeJoBeKa HCIENSIOT
MHOTHE 3a0O0JIeBaHUS, HAMpaBissd dYepe3 HEro TMOTOK JHEePruil, KOTOpPHIH MEHSeT
SHEPTreTUYECKHE XapaKTEPUCTUKH KIETOK U OOMEH BEIIECTB.

Kouncranrun: f nons, cmacu6o orpomuoe. bnarogapro Paom Twuitana. beimo ouens

HHTCPECHO.



