https://www.youtube.com/watch?v=beNEOHwmS5zo

#434 Kak ycTpoeH aToM BOAOpPOAAa B ILIa3MOMAHBIX nuBuiam3anusax? Hayka u
3aKOHBI HHOIIAaHeTHOH ¢u3uku. .1

12 anpens 2022 roxa

Y4acTHUKH KOH(pEPEHINH:

Hpuna [ToazopoBa - KOHTaKTEP ¢ BHE3EMHBIMH LIMBWIN3ALUSAMY;

Muxawui — Gu3UK-uHPOPMATHUK;

MunracKayc — mpencraButens IuiaHeTsl Dciiep, OHOJIOr, MCHXOJIOT, MUKpPOOHOIIOT,
CTHEIUAIUCT 110 HHOTUIAHETHBIM (hOpMaM >KU3HU U KOCMHYECKHM [UBUIIH3ALIUSM;

JIulllmomn — npencraButens IuiaHeTsl IlluMmop, conuosnor, cHenUalIUCT IO
aCTPAJIBHOMY MUPY U €ro B3aUMOJACUCTBUSAM C MaTepUaIbHbIM MUPOM;

Paom Twuitan — mpezacraBurens IUTaHETHl bypxan, CHENUAINCT MO DYHEPrETHYECKUM
B3aUMOJICUCTBUSAM B OKPYXKaWOIIEW cpene MaTepualbHOro M JlyXOBHOro Mmupa H
npeoOpaKeHUH pa3IuYHbIX SHEPTUil.

00:20 ITpeacraBjieHue y4aCTHUKOB.

Hpuna: 3apasctByiite, noporue apysbs! Mens 308yt Upuna [Tonzoposa, s sBIsOCH
KOHTAKTEpPOM C BHE3EMHBIMU LUBUIM3AIUsIMU. CerogHss ¢ HaMU MPHUCYTCTBYIOT HalllU
Kyparopel: Paom Tuiian ¢ 1maHersl bypxan, cnequanuct 1O 3HEPreTHYECKUM
B3aMMOJEHCTBUSIM B OKpYy»Katoleil cpene, MuaracKayc ¢ minanetst Jciep, 61osor, ncuxonor
U CIEUUAINCT MO0 MHOIUIAHETHBIM (OpMaM JKHM3HM U KOCMHUYECKMM LUBHUIM3ALUAM H
Jlullluonn, mnnanera Illumop, cHenUamTUCT MO AacTpalbHBIM  B3aUMOJEHUCTBUSM U
9HEProoOMeHy acTpajJbHOTO M MaTepUAIbHOTO MUPOB.

C Hamm cerogHs Muxaui. 3npaBcTByiTe, Muxaui, NpeaCcTaBbTECh, PACCKAKUTE,
KakKasl y Hac TeMa.

Muxauna: 3npaBctByiite, Mpuna. 3apaBctByiite, 3putenn Mex3Be3gHoro Corosa.
Menst 30ByT Muxaui, s IpoKHBarO B ropoje XabapoBCK, y MeHs oOpa3zoBaHHe (U3HKa-
unpopmatuka. llenp Moeit Oecenpl - chopMupoBaHHBIE, H3HAYAIHHO MOJTOTOBIICHHBIE
Bompockl. OTKyJa OHU y MeHs nosBwinch? S, Omaromapst mpoekty «Kaccuomnesy, momydni
OYeHb MHOTO TOJIE3HOW M HMHTepecHON uHbopManuu 0 MHpPO3AaHUU, O TPOUCXOMSAIIUX
nporieccax, KOTOpble, eCTECTBEHHO, B Hamed (yHJaMEHTAJIIbHOW HayKe HE YKJIaJbIBalOTCS.
OdyHaaMeHTanbHas Hayka y Hac KapJIWHAIBHO PacXOJUTCS C MOHATUAMU MuposnaHus,
chopMyITHpOBaHHBIMU UMEHHO B TIO3HaHUM Mex3Be3aHoro Corosa.

beima BumeokoHpepeHmms, Ha KoTopod ¢u3uK JMUTpuH, 3aHUMAIOIIUKCS
dbyHaaMeHTanpHONH HayKOM, 3ajaBai Borpockl. OOCYX Iaaiuch HMEHHO BOIIPOCH TIO (hU3UKE.
Ha 06a3e »Tux BOIpOCOB MOSIBMINCH Oojiee TIIyOOKHE BOIMPOCHL, Ooliee pacIIUpEHHEIE,
KOTOpBIE XOTEJNOCh ObI 33/1aTh, IOTOMY YTO, €CTECTBEHHO, B XOJI€ OOCYX/IEHUS BOIPOCOB,
chopMynUpOBaHHBIX J[MUTpHEM, MBI cpa3y MPHUILIM K TOMY, YTO TEPMHHOJIOTHS U
IPOUCXOSIINE MPOIECCH COBEPIIEHHO ApPYrue, YeM ONMCHIBAIOT Hallla HayKa M Hallu
y4eOHHUKH 110 (PU3HKE.

Cpasy BO3HHUKaeT BOIpoC: a 4yTo ke nanbiie? Kak 6omnee rimyboko Bce ycrpoeHo? U
XOYETCs PAa3NOKHUTh 3TO MO MOJOYKaM, TIOTOMY YTO BCE-TaKW MbI MBICIIUM T/I€-TO JIMHEHHO U
BCEr/la XOTHM BCE IPOLECCHl BBICTPOUTH W YBUAETH B BHUJE HEKOH Moxenu. Ecimu 3to
BO3MOKHO, TO MOYKHO 0OCYIUThH U TIOMPOOOBATh 3TO BCE BU3YaTH3UPOBATh.

Hpuna: (Paom Tuitan) /{a, MBI TOTOBBI TOMOYB 0OJiee TIOHATHO OOBSICHUTH 3HAYCHUE
BCEX TEPMHUHOB. S| HEeMCTBUTEIBHO MOMHIO 3Ty KOH(pepeHIHIo, s moMmHi0 JImutpus (oH
NOMHUT (aKkT TMPOBEICHHUS 3TOW KOH(EPEHIMH, OTBeYasll Ha BOmpockl). Jla, y Hero ObLIH


https://www.youtube.com/watch?v=beNE0Hwm5zo

JIeMCTBUTENFHO HHTEPECHBIE BOIPOCHI, OU€Hb MacIITaOHbIe, Ii1o0anbHble. 11 MHE ObLIO OUYeHb
MHTEPECHO Ha HUX OTBEYaTh, TEM 0OJI€€ UYTO TEPMUHOJIOTHS Balllell HAyKH W Halled HayKu
oTIMYaeTcs Apyr oT apyra. Bamm uccnepoBatenu (pU3MKK, XMMHUKH, OHOJIOTH) UCCIIe10BaIN
MHp, MO W3 BHEIIHEIO MHpA, pPAClO3HaBas 3aKOHbl CTPOEHHs BEIIECTBA, WX
B3aUMOJCHUCTBHS.

VY Hac xe (ecnu cka3zaThb OY€Hb IIPOCTO), HAIIpUMeEp, Ha IulaHeTe bypxan, rae s )KuBy
(3TO BCe 3amMcaHO B UCTOPUU HAyKH), MOM MpPEIKH B OCHOBHOM H3y4yalld CHayaja 3aKOHbI
Mupo3nanusi, TO €cTb 3aKOHbl OJHEpProooOMeHa OT MPEACTABUTENEH IUIa3MOUIHBIX
UBWIM3AIUM ¥ OT mnpezacraBuTeneil J[yXoBHOro Mmupa, a Takke B OOLIEHHH CO CBOUM
Boiciium £, To ectb co cBouM Jlyxom. A yxe 1oToM, UCXOJ U3 3TUX 3aKOHOB, Mbl U3y4alH
CTPOCHHE MATEPHH.

Muxaua: IlonstrHo. Ilpemnararo moWTH 10O BONpoOcaMm, KOTOPbIE S 3apaHee
HOJrOTOBMII, ¥ TIOMBITATHCS B HUX OoJiee r1yOoKo pa3o0paThCsl.

[TepBrIit MOI BOIIPOC, KOTOPBIH 51 CUMTAIO, YTO HE IO KOHIIA PACKPHIT (MpOCMaTpUBast
paHHUE MaTepUabl, HE YCIbIIIAI OTBETOB HA HETO).

05:14 Pacnpocrpanenue 3Heprun. KBanTsbl.

Muxani: DHeprusi BceX ypOBHEU MEPEHOCUTCS MOPIUOHHO KBAHTAMU WMJIM BCE-TaKU
HeTr? WMnu kakoil-To MHOW MexaHu3M? Y Hac MNpEeNCTaBICHHE O TOM, UYTO BCE M3Iy4YCHUS
nepeIaroTcs MOPLUUSIMHU, KBaHTaMH. Tak Jik 3TO?

Hpuna: CroBo «KBaHT» MbI IpHUMEHsAEM JUIsi 0003HAUYECHUS CaMOW MajoW MOpLUU
sHepruu. MUHHMMaJIbHAsT TOPIUS, KOTOPYKO MOXHO pacro3HaTh Ha HACTOSIIEM JTare
pa3BUTHS HaykH, HampuMmep, B Mex3Be3nHom Coro3e. To ecTb KBaHT H3-3a TOrO, YTO
paspymiaromiasi  CriocoOHOCTh MPUOOPOB  MEHSETCS, a TakKe MEHSeTCsS IO3HaHUe
MUBWIM3AIMN O MaTepud. BooOIie, KBaHT — MOHSATHE OTHOCUTENBHOE, OHO MOXKET OBITh
M3MEHYMBO. JTO Kakas-TO camasi Maljiasg TOpLUsS SHEPTUM, KOTopas MOXKET OBbITb HaMu
pacno3HaHa.

W, nelicTBUTENbHO, SHEPTUsI HE MPOCTO MEPEHOCUTCS KBAHTAMH, OHA TEPEHOCUTCS
KBAaHTOBBIM MOTOKOM. KBaHTBI OOBIYHO CIEAYIOT OAMH 3a APYruM. MBI ceifuac roBOpUM PO
OOBIYHBIEC YCJIOBHS, Yallle BCETO KBAHTHI OMPEEICHHOT0 KBAaHTOBOT'O MOJISI TOTO WJIM WHOTO
BU/JIA CIEAYIOT JIPYT 32 IPYroM HENpPEepbIBHBIM NOTOKOM. Camasi Majasi 4acTHIla 3TOro MOTOKa
— 3TO KakK pa3 KBaHT.

3eMHONl TEpMHMH «KBaHT» MPUMEHseTcs HaMmMH Mg 00O03HaueHUs (BCIBILIKY
MOKAa3bIBAET) MOPLIMH U3ITYUCHUSI.

Muxana: To ectb B NpUHLMIE BCE SHEPreTUUYECKOE W3IYYEHHE IPOUCXOJIUT
MOPIIMOHHO, MAJIBIMU TTOPLIUSIMH, TPABUIIBHO?

Hpuna: Mbl ipocTo He Ha3zbiBaeM 3TO yacThlaMu. CTporo roBops, 4aCTULIAMH MBI
Ha3bIBaE€M yKe BemiecTBa. Hampumep, To, 4TO Bbl Ha3bIBa€Te€ aTOMOM, MbI Ha3bIBAEM 3TO TaK:
«caMble Majble TMHAMUYHbIE YACTHIIbI BEIIECTBA TOrO WM MHOTO 3JeMeHTa (MPUPOIHO HIIN
HCKYCCTBEHHO CO3JJaHHOT0), KOTOPBIA COCTOMT M3 KBAaHTOB». TO €CTh M3 PHEPrUil HA TpeX
YPOBHSIX MPOSIBICHHOCTH B (PU3UUYECKOM TPEXMEPHOM MUpE.

ATOM MBI Ha3bIBa€M 4YacTHIEH, a MMEHHO KBaHT y HAac HE MPHUHATO Ha3bIBaTh
YaCTULEH SHEPIHH, JJIs HAC 3TO 3BYYHUT OUEHb CTPaHHO. [[puMepHO, Kak «4acTula SHEPTHI
JUTSL HAC 3BYYHT, KaK «KYCOUKH BOJBD».

Muxani: Mbl BOCIpUHUMAEM BCE-TaKM IMPaBUJIIbHEE — 3TO MOPLUS SHEPTUH, HE
YacTHIIA.

Hpuna: 5 capiman, 4To Bbl OYEHb YacTO HA3bIBAETE€ YACTU BHYTPU ATOMHOMU
CTPYKTYpBI (KOTOpBIE€ HaXOJsATCA B aTome) uactuimamu. OT 3TOr0 MOXKET BO3HUKATh
nytanuna. Ho s ye MmoHs, 4To TO, 4TO BBl HA3bIBAETE€ BHYTPUATOMHBIMHM YACTHUIIAMH, 3TO
JlaXKe HE OJIMH WJIM HECKOJIbKO KBAHTOB, 3TO CKOIJIEHHWE KBAHTOB.



Muxaun: B npunmune, oOTBET TOHSATEH, UTO BCS OJHEPrus MOPUHUIMHU
pacrpocTpaHseTcs, TO €CTh OHA HE SBJISIETCS] HEMPEPHIBHOM.
Hpmuna: /la. Ho oHa MOXET MOTOKOM paclpOCTPaAHATHCS, TOTOK MOPIIUA.

09:19 DHeprum cTUXMid.

Muxaua: Ilonsarno. Torma y MeHs cienyromuii Bomnpoc. Bcee, KTo paHee cirymian
MaTepuaibl, MOHUMAIOT, YTO €CTh A(UPHBIEC SHEPTUN YEThIPEX CTUXUU. XOTENOCh Obl TOUHEE
yCIIBIIIATh, KaK BBl e cebe npencTasisieTe? MoxeTe onucaTh, YTO cOO0i MpecTaBiseT caMma
o cebe 7Ta AhupHas YHEPTUs YeThIpex cTUXuii? EcTh 1 kakas-To y Hee cTpykrypa? MokHO
JM KaK-TO BU3YaJIM3UPOBATH 3TH UMEHHO 3(DHUpHBIC SHEPTUU CTHXUHU, YeM OHU OTIHYAIOTCS
UMEHHO 10 cTpyKType? Bo3MoxkKHO 11 3TO BOOOIIIEe, BU3yaTHU3UPOBATh U MPEJICTABUThH?

Hpuna: Jla, koHeyHO, BO3MOXHO uepe3 o0pa3pl. KoHeuHO, BO3MOXHO 3TO
BU3YaJIU3UPOBATh.

UeTbIpe CTUXUU TIPOSBIICHBI B (DU3HUECKOM MUPE, KaK YEThIPEe CTUXHH: OTOHb, BO3/IYX,
Bojga W 3emis. Ho 3To yke wu3BecTHble BaM (HU3UYECKHE TMpOSIBICHUA. Y Bac OHHU
OOBSICHSIIOTCS. HE Yepe3 CTUXHH, a Yepe3 XUMHUYeCKue W (hU3MuecKue B3auMoJieHCTBUS. B
Me:x3Be3nHOM ke Coro3e 3T0 00BACHAETCS B3aUMOACHCTBUEM Pa3IMUHBIX CTHUXHUH.

Ecnmu BO3bMEM, HampuMmep, PHEPTHIO CTUXHH OTHS, NEPBOM CTUXHH. DTO dPUpHAs
CTHUXUWHAs CHJIa, Y Hee €eCTh OIpeNeJICHHbIH I[BET, HO He (U3NYECKUH, a KOTOPBIH
MPOSIBIISIETCSl B TOHKOMAaTepuaabHOM MuUpe. ECTh mBET, ompeeieHHOe CTPOSHUE CTPYKTYPHI
KaKoro-tTo Iuiasmoua, Hampumep. OH MOXeT OBbITh Ha pa3HBIX YpOBHSAX IIoTHOCTH. Ho
9TO0BI 00 ATOM TOBOPUTH, MHE CHAadYaja HYXHO paccKa3aTh O TOM, YTO BOCEMb MHPOB
pa3IMYHBIX YPOBHEH MJIOTHOCTH (POPMHUPYIOT AEBSTHIN, O0Jiee TUIOTHBIH.

Tak kak B (U3MYECKOM MHUpPE CYIICCTBYET TPH YPOBHS IUIOTHOCTH, TO B €rO
dbopMUPOBaHNN YYaCTBYIOT IIa3MOUWABI OJWHHAMLIATH YPOBHEHW IMJIOTHOCTH, TO €CTh TpHU
IUTIOC BOCEMb - OJIMHHANATh. Ha m000M U3 3TUX YpOBHEH HAXOIATCS BCE YETHIPE CTHXUHU.
Ha xaxaoM ypoBHe TIIOTHOCTH OHHU MPOSBIISIOTCA MO-cBoeMy. Ho eciiu MbI mpoiineM Ha 3TOT
YPOBEHb IUIOTHOCTH, TO TaM OyAET YHEPTHsi OMPEIEIEHHOTO 1IBETa U ONPEICICHHOM YaCTOThI
BHOpaIuu.

Hampumep, okazaBmmch B MHpE TUIa3MOUIOB BOCHBMOTO YPOBHS IJIOTHOCTH CTHUXUHU
OTHS$I, BBl IOYYBCTBYETE KpacHBIN 1BeT. Ho onsiTh OH OyneT sHepreTH4eckuM, Bl Oy/ieTe ero
BOCTIPUHUMATh 4Yepe3 acTpajdbHOE 3pCHHE, Yepe3 3HaKOMble ceOe 0Opasbl, U BBl YBUIUTE
o0pa3 orus. 3To OyAeT Mup, HeTUKOM COCTOSIINI U3 OTHS, HO 3TOT OTOHb Oy/IeT Y(PUPHBIM.
D10 OyneT Mup, Kak MOpe OTHS, B KOTOPOM MOJHUMAIOTCSI CBOM BOJIHBI, U3 KOTOPOTO J1a)Kke
COCTOAT d(PUPHBIE TOPOJIA - MECTa MPeObIBAaHUS TJIa3MOUIOB (TIEPEeX0Ky Ha 0Opasbl).

Muxaui: [ToHSTHO, 4TO 3TO 00pa3HI.

Hpuna: U gaxe tena cymects, KOTOpble TaM BOIUIOUIAIOTCS, COCTOST U3 OTHS, OHU
HA3bIBAIOTCS HA BAIIIEM SI3BIKE «CaJlaMaHIPbD», MPEACTABUTEIN CTUXUH OTHSL.

[Ipu KOHTaKTe C YeTIOBEKOM OH MOXKET MPUHUMATh GopMy uenoBeka B Actpaine. Ho y
HETo TeJo Oy/leT OTHEHHBIM (KaK TOPSIIHA YeJIOBEK, MPUYEM Y HETO JIMIIO TOPUT, KaK kKap y
MIEYKH, TeTeN, 30ja — ¥ BCE JTUI0 B 3TOM). BBl Tak BOCIPUHUMAETE YHEPTUIO OTHSL.

DHEpruu BO3JyXa — 3TO BO3JAYIIHBIC MOTOKH, YHEPTHH CTHXUU BO3JyXa COCTOSIT U3
OeckoHeyHOU aTtMocdepbl ¢ oOIaKkaMu, BO3AYIIHBIMU MOTOKaMH, IHUKJIOHAMHU. TOJIBKO 3TO
BCE B DHEPreTHUECKOM BHjIE. beckoHeuHas aTMocdepa, B KOTOPOil HaxXoAsTCs JoMa, TopoJa,
COCTOSIIIINE U3 00JIAKOB.

DHeprusi BoJIbl — 3TO 0ECKOHEYHOE MOpPE, HO OHO CKopee, Kak MOoJIBOJAHBIN Mup. Tam
COCTOSIHME TOCTOSIHHOTO JIBM)KEHUS, KaK BOJIHA.

A 2HepruM 3eMIId — 3TO TaKOE CTATHYHOE COCTOSHHUE, TaM OYEHb MHOTO BCSKHX
KpUCTAJUTMUECKUX (HOpM, Harpumep. DTO MPUMEPHO, KaK CTPYKTypa 3€MHOU KOPBI, TOJIBKO
KPUCTAJUTHKY YBEITUYCHBI B MIJUTHOH pPa3.



OTO Tak BBIIVISIIUT Ha TOM YPOBHE, B TOM MHUpE, KyJa ThI ITONafaculib. Y HEro MOXET
OBITH CBOM 3BYK, CBOH IIBET, CBOS OCOOEHHOCTh BocmpusaTus. Korja Tel TyAa nonajiaeuis, B
SHepreTuke Tede IMOJCKa3bIBAIOT TBOM YaKpbl, YTO Thl MONAl MMEHHO B 3TOT Mup. Tyna
MOYKHO BBIXOZHTH B AcCTpaje U o0marbesi ¢ OOMTATEISIMU TaK XKe, KaKk MX OOMTaTed MOTYT
INPUXOANTH Yepe3 AcTpaj B HAIll MUP U OOLIATHCA C JIFOJbMH, C KOHTAKTEpaMH.

16:12 YpoBHu nJjoTHOCTH. Pa3pe:keHHOCTH MaTepum.

Hpuna: DTy yeTslpe CTUXUIHBIE CHIIBI 00pa30BaHBI, B CBOIO Ouepelb, emie Ooiee
BBICOKMMH YPOBHSIMH IUIOTHOCTU. OAMHHAALATH IUIIOC BOCEMb, 10 JeBATHaauaroro. M tak
A0 IMATBACCAT WICCTOTO YPOBHA. U ¢ noBwItennemM Ka)Xa0T0 YPOBHA IUIOTHOCTH PACTCT TaKas
XapaKTepUCTHKA, KaK pa3pekeHHOCTb Marepuu. Hampumep, eciau Ha BOCBMOM YpOBHE
IUIOTHOCTH OBLIM BIIOJHE YETKHE CTPYKTYPBI, TAKUC KAaK KPHUCTAJJIbI, TO HA BOCEMHAAIaTOM
YPOBHE OHHU yke OynyT Oosblie Ho pa3Mepy, Oyaer Oosiee JOIATUM HX CYIIECTBOBAaHMUE,
JPYroi IIBET, YHEPreTUYECKOE COCTOsIHME OyneT ApyruM. Matepus TaM OyJeT Ha JAecATb
HOPSIZIKOB OoJiee pa3psiKeHa.

17:23 /lyxoBHbI€ 3HEPTUH, MPOSIBJIEHHbIE B CTUXHSIX.

Muxaun: IIpumepHo mnonATHO. OTCOga BBITEKaeT  CIEIYIOIIMKA  BOIMpPOC.
JIECTBUTENBHO JIM CTUXUI UIMEHHO YETBHIPE WIH €CTh IIPOMEKYTOYHBIE KAKUE-TO COCTOSHUSA?
Wmn mpocto mnpumepHO ompenenawsid, 4ro ux uerslpe? Mnm Bce-Taku ecTh Oodblie
JIMaNa3oHOB CTUXMH, cMellaHHble Kakue-To? WM 3To derkas kiaccudukanus — HUMEHHO
YeThIpe, MOTOMY 4TO TaK yJ00HO?

Hpuna: Ctuxuil UMEHHO YeThIpe, IOTOMY YTO OHHU HPOSIBIAIOT COOON T€ TyXOBHBIE
SHEpruu, KOTOpPBIE UAYT HA UX (OPMHUPOBAHUE.

Hanpumep, ctuxust orasa. JlyXxoBHbIl MHp (Kak Bbl IOMHHUTE) - 3TO MHUpP YYBCTB U
MBICIEH. DHEPruM CTHUXUM OTHA — 3TO AyXOoBHOe 4yBCTBO JIroOBu. JlyxoBHbII CBeT
OTpa)kaeTcsl, KaK JHEPrus OTHS.

OHeprus Bo3ayxa — 3TO 3Heprus B J[yXOBHOM MUpe HE MPOCTO pazyma, a MyJpPOCTH.
Hanpumep, korza Tbl pasMBIILISENIb O YEM-TO, ITO Kak IIO3HAHME, >KEIAaHUE IO3HATh,
UHTEpec. JTO BCce ONMHUChIBaeTCs B JlyXOBHOM MHpE Kak CTpEMJIEHHE K INO3HAHMIO. JTO
JyXOBHOE COCTOSIHHE.

DHeprusi CTUXUU BOJBI — 3TO JIyXOBHAsl YUCTOTA, OUMIIIAIOIIEE HAYAJIO.

OHeprus CTUXUM 3€MJIM — JTO 3allUTa. DHEPrus, KOTopas BCE 3alIMILAET U BCE
CKpEIUIieT MEXIy co0OM, BHOCSA B CTPYKTypy. IIpoucxoaur ctpykTypupoBaHue. 3amura u
CTPYKTYpUPOBAaHHE — 3TO JyXOBHBIE IIOHATHS, HO, KOTJa HMX OJHEPrUM BBIXOIAT B
MaTepuaibHbI MUP, OHU HAUMHAIOT COCTABJIATH CTUXUU.

OTH OJMHHAILATH YPOBHEH IUIOTHOCTHM — 3TO MMEHHO cTuxuH. KoHeuHO, Tam He
TOJIbKO JlyXH CTUXUH, TaM elle ecTb [lyxu MecT npuposl, HO MbI Ceiiuac TOBOPUM HUMEHHO O
ctuxusax. Ho ux u ux mupsl popmupytot yxxe He yxu ctuxuii, a apyrue miazmousl. OHu
HE CUMTAIOTCS TUIa3MOMJIAaMHU CTHXHUH, MO-BalleMy, OHU OYyIyT IJIa3MOUIaMU TBOpLAMHU. Y
HUX TaM TOX€E HECKOJIBKO YPOBHEH.

Bce, uro HE0OX0IMMO 3allOMHUTH Ha ATOM 3Talle: IJIA3MOUMbI, KOTOPbhIE KUBYT Ha
BOCbMHU YPOBHSX IJIOTHOCTH, (POPMUPYIOT JIEBATHIN Oojiee MIOTHBIN, Kak Obl Oepsi SHEpruro
U3 CBOET0 MMpa, BKJIA/AbIBas B HEE CBOM MBICIM M 00pasbl, OT 3TOTO CBOIO CHUJIY BOJIH
IPOSIBIAIOT, U OHA YIUIOTHSAETCS.

W Tak npoucxoamT ¢ NAThAECAT JEBATOTO YPOBHS MaTEpUaIbHOIO MUpa 110 TEPBHII.

20:55 Mogaeab atoMa B Me:x3Be3agunoMm Corose.
Muxaun: TloHATHO. DTO NPaBHIBLHO TakK CHOPMYJIUPOBATH MOXHO: YTO B3STh,
HaATpUMep, JEKTPOH, TO, €CJIA OMKCATh €ro, KaK Mbl BOCIIPUHAMAEM KaK YacTHILy, YTO ITO



HEKO€ COCTOsSIHUE 3(DUPHBIX SHEPTrUil CTUXUH, KOTOpbIE ObUIN COEAMHEHBI 0COOBIM 00pa3oM,
CKOHCTPYHMPOBAHBI C ONPEAEICHHBIM IPOLIEHTHBIM COJIEPKaHUEM KaXA0M CTUXUU.

Hpmuna: /la, KoHEUHO.

Muxania: U kaxoe BemecTBo, Kaxablid 3JIEMEHT BEIIECTBA UMEHHO TaK YCTPOEHBI?

Hpuna: /[a, koHEUHO. DIIEKTPOH, IPOTOH, HEUTPOH — 3TO BAlllM 36MHBIE Ha3BaHUS TEX
SHEPreTUUecKUX 00pa3oBaHUN B aTOME, KOTOPBIE COCTOSIT U3 SHEPTUU PA3IMYHBIX CTUXUH.

51 xouy cripocuTs y Bac: st 1aBas VipuHe HHPOpPMAaLUIO O TOM, KaKHe CTUXUU BXOJST B
KaKOW CTPYKTYpHBIH 3JIEMEHT aTOMa — BBl €€ YNTaIN?

Mmuxana: ViMeHHO 3Ty nH(pOpMaIMIO s HE BUJEN, Y MEHsS TakoM CTaTbu He ObLIO U
JOCTYT K HEW HE MOJy4YMII, XOTeN Obl TOYNUTATh.

Hpuna: Torna BkpaTiie HOBTOpUM, 4TOOBI ObUIO Oosiee MOHATHO Bam u 3purensm,
MOJKET OBbITh, OHU TOKE HE UUTAIIH.

ONEeKTpOH, NMPOTOH M HEUTPOH B Ballledl 3€MHOM HAayKe ONMCAHbI KaK YacTHIIbI,
KOTOpBIE COCTAaBJSIOT TaK HA3bIBAEMYIO IUIAHETApHYI0 Mojenb aroma. [Ipuuem camu ke
Ballll YYEHBIE YTBEPKJAIOT, YTO PA3HULIA MEXy MACCOM M pa3MEPOM IJIEKTPOHA U MacCOu, 1
pa3MepoM sifjpa aTOMOB O4Y€Hb Benuka. HacTosibko Bennka, YTO HEBO3MOYKHO ONPEIEIINUTh, B
KaKOM MMEHHO MECTE HaXOJATCS AIEKTPOHBI.

Muxanii: DJIeKTpOHHOE 00JIaKO.

Hpuna: [la, no3ToMy Bbl ONKMCHIBAa€TE B TEPMUHAX 3JIEKTPOHHBIE 00JIaKa, MPU 3TOM
He 3a0bIBast BCE-TaKU yTBEPXKAATh, YTO IEKTPOH BPALLAETCSI BOKPYT CBOEH OCH, €CTh TaKOE Y
Bac MOHATHE, Kak cnuH (BpameHue). O yem 3to roBopur? O TOM, 4TO Bbl HaOnromaeTe
HEKOTOpHBIE SIBJICHHS, KOTOPHIE OMUCHIBAETE UMEHHO TaK, KaK ONUCHIBAIH OBl IJIAHETAPHYIO
CUCTEMY.

3/1ech OYEHb XOPOUIO BHUJHO, YTO T€ JIOAM, KOTOpBIE OMMCHIBAJIM aTOM, OYEHb
YBJIEKAJINCh ACTPOHOMHUEH.

Muxaun: OHU Takylo MOJenb NpHUJIyMald, a €€ Oojblle, JIerue BOCIPHUHATH U
BBICTPAauBaTh TEOPHIO.

Hpuna: Dto HEKOTOpHIH 00pa3. S Toxe ero m3ydms. To, 4TO BBl Ha3bIBaeTe
3JIEKTPOHOM, NPOTOHOM, HEUTPOHOM, M Y€M OHM JAPYr OT JApyra OTIMYAOTCsS, 0COOEHHO
IPOTOH OT HEWTpoHa. S 3TO M3yumsn (YTO BBl HA3BIBAETE 3apsIOM) M TOHSJI, YTO BCHO
MaTEepUI0, BCE 4YaCTUIBl MaTepuu Bbl Hajensere 3apsaoM. M 3apspa y Bac Bcero Jsa:
NOJIOKHUTENBHBI M OTPHUIATENbHBIA. Y Bac OIATh e 00pa3 MPUCYTCTBUS, OTCYTCTBHSI
HEKOTOPBIX HEPTUM, KOTOPbIE HAYNHAIOT IPUTATUBATLCS APYT K APYTy WIN OTTAIKUBAThCS.

S conocTaBisul ATH JaHHBIE C HAYKAMM CBOEH IJIAHETHI, I71€ HET HUYEro MOJA00HOrO.
VY Hac ectb Apyroe aeneHue. S Hamen ans ce0s 0ObsACHEHHE, NOYEMY BBl Pa3JesIWIM Ha
3aps/bl, ¥ OTCIOJa Y Bac MOLUIO YYEHHE O TaK Ha3bIBAEMbIX HOHAX.

Korna ctuxun coeuHAIOTCS B aTOME, OHU COCIUHSAIOTCS B HEUTPAJIBHYIO CUCTEMY, U3
KOTOPOW NEepBOHAUYAIbHO HE BblAenseTcs Heprus. Ho atom — 310 1uHamuueckasi cucreMma,
OH HE MOXET JOJI'0 HAaXOIUThCS B JTOM COCTOSHHH, HAYMHAET MEHATBHCS, NOTOMY YTO
HaunHAaeT OOMEHUBATHCS DHEPTUEH C OKPYKAOIIUMHI aTOMaMH U3 pocTpancTBa. U, Tepss u
npuoOperast pa3lW4Hble DHHEPrUM, OH MeHseTca. Bbl Ha3zBaaM 53T0 U3MEHEHUEM
3JIEKTpUYECKOro 3apsia aroma. Ho TaM He TONBKO 3JIEKTPUUECTBO, BCE SHEPTHUU MEHSIOTCS B
HEM.

26:12 JInllluonu o cTpoeHNM AaTOMOB KHCJIOPOAa M BOJOPOaA.

Hpuna: S Bam pacckaxy, Kak MpoUCXOAUT (GOPMHUPOBAHUE aTOMA, HAYMHASL C CAMOTO
HaJaa.

JIullluonu m3yvast 3TOT BONPOC, OH YUUJICS HETIOCPEACTBEHHO Y TUIA3MOUIOB.

Muxania: OueHb HHTEPECHO Y3HATh 00 ATOM IpoIiecce.

HWpuna: Jla, oH npucyrctBoBai psSAOM C HUMHU M OOBSCHUT, €CTECTBEHHO, B



TEPMUHOJIOTMM KOHTaKTepa, KOTOpash HE 3HAET HM HAIIEro s3blKa, HU JIPYroro Kakoro-TO
MHOCTPAHHOTI'0, HO B JIIOOOM Cilydae OOBSCHUT.

(JIulllmonwn) IlpencraBuTenum BceX YETBHIPEX CTUXUHA COOMpAlOTCST B OJHOM
IPOCTPAHCTBE, YTOOBI 1aTh CBOU SHEPTUU AJisl (OPMUPOBAHUS aTOMA.

Buauane ¢popmupyercs TpeTuil ypoBeHb NPOSBICHHOCTH. T0, 4YTO MBI U BbI Ha3bIBaeM
MUKpOTPaBUTALIMEN U MaKpOIpaBUTAIlMEN, U TO, YTO Bbl Ha3bIBAETE TPABUTOHAMH.

A ceituac Oyny mpuBOAUTH BCe MpUMEpPHI (HOPMUPOBAHMS HA OCHOBE aTOMa BOAOPO/IA,
€CJI BbI HE ITPOTUB.

MuxaunJa: Jla, caMblii NPOCTEUIIINNA 2JIEMEHT.

Hpuna: Tax Oyzner mpouie BaM M MHE, OTOMY 4YTO BOJOPOJ SIBISETCS, KCTATH,
CaMbIM TEPBBIM 3JIEMEHTOM, KOTOPHBIi nosBuics B ¢puszndeckoit Beenennoil. U 6yner cambim
MOCJIEIHUM, KOTOPBIA OCTaHETCS NEPEe]] 3aBEPIICHNEM LIUKIIA.

Bce ocranbHble BemecTBa 00pa30BaluCh U3 BOAOPOA MyTeM €ro ycioxHeHus. Ecnu
BbI ceifyac BO3bMETE, HAIPUMEP, aTOM BOJIOPO/IAa U aTOM KHCIIOPOJA, Bbl HE HAWJETE B 3TUX
JIBYX aTOMax NPUHIMIHAIBHBIX PA3IMUYNNA, KPOME KOJIMYECTBA B HETO BXOSIINUX YACTHII.

Muxaua: [la, Tak 1 ceTb.

Hpuna: [IpuHOMNUANBHBIX pa3auduil, HallpuMep, KaKOro-TO YETBEPTOrO 3JIEMEHTA,
KOTOpPOTO HET B aTOME€ BOAOPOJa, Bbl HE Haijere. Ecau celiuac KTo-HUOYAb BCIIOMHHUT PO
CTPOEHHE aTOMa BOJOPOJA, S XOUy HAIMOMHHUTBH: TO, YTO Mbl Ha3bIBAEM BOJOPOJIOM, MBI HE
JIEJIUM €ro Ha U30ToMNbl. JIJI1 Hac 3TO €IMHBINA 3JIEMEHT. A TO, UTO Bbl Ha3bIBAE€TE M30TONAMH,
MBI Ha3bIBaeM MPOCTO MoU(pUKaIUEN aToMa.

Ecnu ceilyac KTO-TO CKaXKeT, YTO B aTOME KUCJIOPOJA MPHUCYTCTBYET HEUTPOH, €CIIU
KTO-TO MHE CKa)K€T, a B aTOME BOJIOPOJa €r0 HET, s BaM HAIlOMHIO, YTO KaK pa3 B M30TOIAxX
BOJIOpOJia HEUTPOH €CTh. JTO JUIsl HAC TOXKE BOJAOPOJ. DTO Ha ciydail, €ClIM KTO-TO CKaXeT,
YTO OHU HE TIOXO0KH JIPYT Ha ApPyTa.

Muxania: TyT NpUHIUNHAAIBHBIX NPOTUBOPEYUN HET, MMEHHO MEXaHU3M, KOTOPBIH
BbI OMTUCBIBA€TE, BOT OH MHTEPECEH, UMEHHO aTOMHOE 00pa30BaHuUE.

Hpuna: 310 OH cka3zan Ui T€X, KTO CKaXXeT, YTO KUCIOPOJA M BOJOPOJ HE MOXOXKHU
MeEXy cCOOOM M3-3a HEUTPOHOB, ATO HE TaK.

29:57 Atom Bogopoaa. @PopmMupoBaHue aToma.

Hpuna: Urak, xak ¢popmupyercst atoM Bojopoaa. Yto 3to takoe? Bo-nepBbix, aToMm
Bogopoaa coctout u3 1600 kBaHTOB. S elle pa3 Ha3bIBal0 «KBAHTOB)» — 3TO CAMBIX MaJIbIX
TIOPITUI SHEPTUHU, KOTOPhIE MOTYT OBITh BBIABICHBI Mex3Be3quasiM CorozomM. OauH aToMm
Bojiopoza coctouT u3 1600 KBaHTOB — 3TO chpaBoyHas WHOpMaIUs, TaM €CTh TaKke
cripaBoYHasi HHPOPMAIIHS JIIsT BCEX AJIEMEHTOB. S ee, eCTeCTBEHHO, He 3alIOMHUHA, €CITH KTO-
TO 3aXOYeT Y3HaTh, U3 CKOJIKUX KBAHTOB COCTOMT, HAaIlpUMEpP, aTOM JPYroro 3JieMeHTa —
Bo3bMHUTE yHcio 1600 U yMHOXKbTE €ro Ha MOJISIPHYIO Maccy BellecTBa. Macca — 3To
KOJIMYECTBO T'PAaBUTALIMOHHON SHEPryH, MOTOMY YTO IPH pacyeTax Macchl aTOMa, Maccou
AIEKTPOHOB OOBIYHO TIPEHEOPETaroT.

Muxaui: KoHedHo, OHa CIMIIIKOM Mara.

Hpuna: Tsl noHMMaenb, 0 4eM OH FOBOPUT?

Muxauna: [{a, noHuMar. A MOYKHO ONKUCAaTh UMEHHO MPOIECC CO3/AaHusI aToMa?

Hpuna: Jla. 1600 kBanToB. Ham HeoOXoaumMo WX CHadajga H3JIy4YUTh, TO €CTh
HEOOXOJMMO TIJIa3MOMJaM, a IOTOM COEAMHUTH B OJHY CTPYKTYpY, coOpaTh, Kak BBI
cobupaere KOHCTPYKTOp, OTOMY YTO JJisi Bac aToM ouyeHb Maji. M, Hampumep, atom rasa
BOJOPO/a — OH /I Bac HE OUIYTUM, Bbl HE MOXETE €ro MOIlynaTh, Bl HE MOXETE €ro
YBUJETH, a JUIs TUIa3MOUJIOB OH BHJIUM, U BCE €0 PHEPruM BUAHBL. U Takke OHU HE TONBKO
MOTYT UX MOUIYNaTh, HO U BEHIHUMATh UX M BCTaBIATh 0OPATHO - BCE ATO MPOUCXOJUT CUIION
WX DHEPTUH, HE PyKaAMHU.



Muxanii: Bee 3T0 NOHATHO, YTO TaM HET PYyK, 3TO HEKHI Mpoliecc, NPOUCXOIAIIUN Y
HUX.

Hpuna: Jlaxxe atoMm Bojopoga — 3TO JOBOJIBHO ClIOXKHasi cucteMa. 1600 kBaHTOB
HeoOXxoauMo coOparb. HaumHaeTcs coOupaHue ¢ TPEThEro YpOBHS IMPOSIBJICHHOCTH. Y Bac
OHO 0003HayYaeTcsi OOBIYHO U HEUTPOHOM, U MPOTOHOM OJAHOBPEMEHHO, IIOTOMY YTO y Bac B
sIIpe aToMa 3TH YacTHUIlbl. Bbl Ha3bIBaeTe MX YaCTUIIAMU, HO OHU Pa3eICHbl MEXIy COOOIM.

VY Hac 3T0 MpOCTO TpEeTHH ypoBeHb. TpeTHil U BTOPOW YPOBEHb — 3TO SIAPO aTOMa,
mo-BameMy. A BHEIIHssE 000JI0YKa, S celiuac HEMHOXKKO 3a0erar BIEpell, — 3TO ykKe
3JIEKTPOHBI.

Muxaua: [lepBrlif ypoBeHb, 1a?

Hpuna: Jla, nepBbiii ypoBeHb. DTO BHEUIHsS dHEpreTuyeckas o00Jiouka, r/ie MATh
BUJIOB dSHepruu. lIpuueM OHM TaM pacroyiararoTcsl OIMSTh K€ HE MO BCEH MOBEPXHOCTHU
BHEIIHET0 KOHTypa aToMa, OJIHU OJIMXKeE K SAPY, a Apyrue nanplie, OyneM Tak roBoputh. OHU
coOpaHblI.

Wrtak, Mbl HaUMHaeM C rpaBUTalUM, ¢ TpaBUTOHOB. Ha mpumepe atoma Bojmopoaa s
pacckaxy, Kak YCTPOCHBI OCTaJIbHbIE aTOMBI.

N3 stux 1600 kBaHTOB 55 NPOLIEHTOB NPUXOAUTCS HAa TPETUH YpOBEHb, Ha
rpaBUTOHBI. I TOBOpPIO B MPOIIEHTHOM COOTHOIICHHH, MOXXETE€ MOCUUTATh, CKOJIBKO 3TO
KBAHTOB KOHKPETHO. 33 TMpOIEHTa NPUXOIUTCS HAa BTOPOM ypOBEHb W 12 MpOIECHTOB
COCTaBJIIIOT TPETUN YpPOBEHb. TPETUH — €CIM CMOTPETh U3HYTPU aTOMa, U MEPBBIA — €CIU
CMOTPETH CHAPYXKH.

Muxau: [ToHgTHO.

Hpuna: byaem roBopuTh BHEIIHUN YpOBEHb, CPEIHUM M BHyTpeHHU. Ha BHemHMI
ypoBeHb mpuxoautcs 12 mponentoB. Ha cpeanuii ypoBeHb - 33 mpolieHTa KOJIMYECTBA
KBaHTOB, & HA BHYTPEHHUH - 55 MPOLIEHTOB.

VY Apyrux sJI€MEHTOB 3TO COOTHOIIEHHWE MOXXET HE3HAUYUTENIbHO MEHSTHCA, HO HE
0osee yeM Ha 2-3 IPOIEHTA B KAXKYI0 CTOPOHY.

ATOM BOJOpOJAa CYHMTACTCS OJIHUM U3 CaMbIX JIETKUX COOWMpaHUN I TexX
IIa3MOUJIOB, KOTOPBIE UX COOMpAroT. JJOMKHBI MPUCYTCTBOBATH XOTS OBl YETHIpE U3 HHUX OT
KaXI0W CTUXUH (TI0 OTHOMY), a OBIBAET, YTO OOJIBIIE MPUCYTCTBYET, CMOTPS IO UX OIBITY.

N3 JlyxoBHOrO MHupa 3THM MPOILIECCOM YIpaBisitoT AHrensl ¢ 17-ro ypoBHs. U
HA3BIBAIOTCS OHU «AHTeNbl Npupoab». OHU NalOT 3a/laHue, B KAKOM MECTE IPOCTPaHCTBA,
CKOJIbKO 00pa30BaTh 3THUX JIEMEHTOB.

Muxanja: OHM KOHTPOJIUPYIOT ATOT Iporiecc?

Hpuna: J/la. OHu npuiieTaroT Ha TOT YPOBEHb, OOBIYHO 3TO CaMbIi BhICIINN — 11-BIH,
HO MOTYT M Ha JIPyrOM YpOBHE coOpaThes (s ceiuac TOBOPIO O CaMOM YacTOM HX MECTe
coOpanusi). Ha coOpanuu mina3MouaoB, KOTOpbIE TaM €CTh, TOBOPAT (IUIa3MOUIBI TaM
CHEIMAILHO BOIUIOTHIIUCH I TOTO, YTOOBI ()OPMHUPOBATH MATEPUI0 (PUIUIECKOTO MHPA),
HanpuMep: «31ech HYyKHO coOpaTh (YCIIOBHO TOBOPS) MUJUIMAP/A aTOMOB Bojopoaa». Ho ato
UM TOBOPSAT HE B IIU(PPax, a B KOJTHUECTBE IHSPTHH.

Ha ¢opmupoBanue o1HOro atomMa BOJIOPO/AA OMBITHBIMH IUIa3MOUJIAMH YXOJIUT THe-
TO, MOKET OBITh, 1/5 3eMHOU CEKYHJIBI, 3TO 3/IeCh MPOUIET, & TaM — 3TO JJTMHHOE BPEeMSI.

Muxanua: IlonsatHo. IloHATHE BpEMEHM OTHOCHUTENIBHO, MBIl 3TO IMPEKPACHO 3HAEM.
Coo0011ecTBO (PM3UKOB TIOHUMAET, YTO BPEMSI — TO OTHOCUTEIHHO.

Hpuna: [loHumaere, BpeMs B 36MHOM MHUpPE OYEHb 3aBUCUT OT BOCHPHUSATHS TEX
CYIIIECTB, KOTOPbIE HAXOIATCS psiioM. EcCiiM M3MEHUTHh BOCHPHUSATHE, MOKHO MU3MEHUTH X0/l
BpemeHu. Hampumep, ecnu Bbl OyZeTe B ONpeAeNeHHOM COCTOSHHUHM CO3HaHUS, TO y Bac
MOXET BpEeMsI paCTIHYThCS WM, HA000POT, COKpaTUTCS.

Muxanii: 9TO MOHATHO.

Hpuna: CoOuparoT aroMm, €Ciu 3TO CIMIIKOM MHOTO aTOMOB, TO 3TO IMPOIECC HE



TaKOW yX KOPOTKHH, 3TO AJMUTENbHBIN npouecc. Ho TaMm ke 3TUM He 3aHUMAETCs TOJIBKO
OJIMH IUIa3MOMJ, 3TUM 3aHUMAIOTCS THICSYM, @ TO M MWJUIMOHBI IUIa3MOUJOB, TaK YTO
OTHOCUTENIBHO OBICTPO, OHM IOMOraroT Apyr npyry. Ho momxeH npucyrcTBoBaTh Ha
COTBOPEHMH aTOMa XOTs Obl OJIMH IUIa3MOU/J] OT KaXJA0M CTUXUHU.

Ha tperpem ypoBHE NMpOSBIEHHOCTH COOMpaeTcs TaKoil CryCTOK 3HEPrHH, KOTOPBIH
HaroMuHaeT Karumo. Celiyac s 00bsicHIO. Ecni OBl 3TO OBbUIM YeTHIpE YeloBeKa B Pa3HbBIX
OJIOKaX, HAapUMep, B O€JI0l, B UepHOU, B KpaCHOM U B 3eeHon. M npeacTaBpTe, OHU CHIIAT
BOKpYI' CTOJIa, U BCE HANpaBUIU CBOM PYKH. TOIBKO OHM HE PYKHM HANpaBISIOT, a CBOE
BHUMAaHHE U SHEPTHIO.

3a CnMHOM y IMJIa3MOMJIOB €CTh TaKOW OpraH, 4epe3 KOTOpbI OHM BOCHPUHUMAIOT
SHEPrUH CBOUX CTHUXUH M3 CBOEr0 MHpa, OTKyZJa OHH MOTYT OBITh (M3 JHOOOTrO YpOBHS
IIOTHOCTHU OT 4-10 710 11-r0). OHHK ee mpomycKaroT yepe3 ce0sl U BBITYCKAIOT B IIEHTP 3TOTO
kpyra. [Ipu sTom nymaroT, co3maroT MblciaeoOpa3 3toro atomMa. OHM CO37al0T CHavaja
MbIcie00pa3 TPaBUTOHOB, KaK OHU JOJDKHBI BBITJISIETh, KaK JIOJKHBI pacrojaraTbCsi, TO €CTh
9TM KBAaHThl, M HANPABISIOT HHEprur0. Tak Kak OHM HANpaBISIIOT HSHEPIUI0  BCe
OJIHOBPEMEHHO, OHa COOMpaeTcsi B LIEHTPE 3TOr0 Kpyra B BHJE Iapa (IIOKa3bIBaeT, 3TO
NOX0Xe Ha XpycTalbHbli map). Ho onsaTs jxe A1 Bac OH OyAeT CIMIIKOM MaleHbKUH, BbI
€ro HE CMOXKETE PACCMOTPETh B MUKPOCKOII. A /Il HUX OH BIIOJIHE.

Muxamna: [ToHsATHO, pa3mep - ITO OTHOCUTEIBHO.

Hpuna: /la, noromy 4To Tam He (PU3MUECKUIA MUP.

39:49 MakporpaButanuss 1 MUKpPOTrpaBUTaLHS.

Hpuna: [lnasmounasl B 3TOT map HampasisiloT 3Hepruro. OH CHaydana HE HMMeEeT
ornpeneneHHoW ¢Gopmbl, Komebsercs. OHH €ro yIUIOTHSIOT, HAmpaBJSIOT TyJda CBOIO
KU3HEHHYIO CWIIy U BOJIO. [I0OTOM OH CTaHOBUTCS TBEPABIM, U OHU €0 CKUMAIOT A0 TaKOU
CTETIeHH, YTOOBI OH MPHUHSIT GOPMY KaIlIu.

B mmpoxoi 4yacTu Karm HaXOAATCS KBAHTBI MAKpOTPaBUTALMU. JTO Ta IPaBUTALUS,
KOTOpasi OyJeT BIMSTh Ha MPOCTPAHCTBO, CO3/aBasi IPOCTPAHCTBEHHbIE M TPaBUTAIIIOHHBIE
noJst. ITO KaK pa3 To, 4TO GOPMUPYET NPOSIBIECHUE BCEX BALIMX OCHOBHBIX (PM3UUECKUX CHII
KHHEMaTUKU. (5 He 3Haro, 4TO TaKkoe KHHEMAaTHKA.)

Muxauia: OTOT TEpMUH BIIOJIHE ITOHATEH.

Wpuna: Dueprus, IBWKEHUE, TATOTEHUE, NABJICHHUE, TPEHHWE, MHEPLUS — ITO BCE
I'PaBUTALIMOHHBIE 10JI, KOTOpbIe Oy1yT GOPMUPOBATHCS B aTOMaxX 3TUMHU CHUPAIbKaMU, OHU
B IIMPOKON 4YacTu 3anokeHbl. Ho 3TO omsATh 00pa3, s MOAYEPKHUBAO, KOTOPBIM MOXHO
IIOKa3aTh TO, YTO TaM IIPOUCXOJUT, TO, YTO 51 CaM BUJEIL.

Muxaunia: BusyanuszupoBaTb MOXHO Tporiecc. Tak mpolle BOCIPUHUMAETCS U
nonumaercs. [1o3ToMy HOHATHO, YTO 3TO 00pa3.

Hpuna: B y3koi 4yacTu KaluiM, KOTOpas OKaHYMBAETCSA, KAaK XBOCTHK, €CIU €ro
paccMOTpETh, OCTPOKOHEYHBIM, KaK OKOHYAaHUs KPUCTAUIA. JTO MHUKporpasuranusa. Tyzaa
BJIOKEHbl MHKPOKPUCTAJUIMKH JIpyr B JApyra B ¢opme mnmpamuisl. WX Tam TOXe
OTIpeJIeIEHHOE KOJHMYECTBO, MOXKHO 3TO Bce BbIcuMTaTh. HO B mM000M ciyyae 3TO
MHUKpPOTpaBUTALUsl, U €€ OOBIYHO MOXeT ObIThb 20-25 MpOIEHTOB OT BCEX KBAHTOB
I'PaBUTALINY - €€ IOJKHO ObITh MEHBbIIIE.

MakporpaButanui JIOJDKHO OBITH OOJbIIe, TOTOMY YTO OTO JEHCTBYeT Ha
IIPOCTPAHCTBO, CO3JACT IMPOCTPAHCTBEHHBIE U IPAaBUTALIMOHHBIEC IIOJIS, & MUKPOIPAaBUTALIUS
Oyner nelcTBOBaTH Ha BHYTPHUATOMHBIE CBSI3U C JPYTMMH aTOMaMM, Ha CIOCOOHOCTh K
XMMHYECKUM COCIUHEHUSIM.

He xaxmoe BemecTBo MOXET ObITh COETMHEHO €CTECTBEHHBIM 00pa3oM, IOTOMY YTO
XapaKTEPUCTHKU Pa3HBIX aTOMOB pas3Hble. OHM MOTYT OTTaJKMBaThCA APyr OT JApyra, a
ObIBaeT — coeauHstoTcs. M 3T0 OyzmeT 3aBUCETh Kak pa3 OT TOro, KaK pacroJiOKEHbI 3TH



MHUKPOKPHUCTAIIIMKN MHPaMUIATIbHON (OPMBI B 3TOH Karuie.
Muxani: MHTEpEecHBIN npoLece, KOHEYHO.

43:36 CooTHO1IEHHE CTUXHMI HA PA3HBIX YPOBHSX aToMa.

Hpuna: Tax BOT, I1a3MOUIBI BCEX YETHIPEX CTUXUNA YUACTBYIOT B 3TOM.

VIMeHHO B KakOM IPOLEHTHOM COOTHOLIEHMHM OHM y4dacTBYIOT? bBoibliie Bcero Tex,
KTO JIEHCTBYET UMEHHO Ha BTOPOM M TPEThEM YpOBHSAX. Ha BTOpOM - MBI MO3kKe pacCcKakeM.
[ToToMy 4TO Ha EPBOM YPOBHE JIPYrO€ COOTHOIIEHUE CTUXHM, TO, UYTO Bbl Ha3bIBAETE SIAPOM
atoMa. Tam y4acTBYIOT GOJIbIlIE BCETO SHEPTUU, KOTOPbIE UAYT OT MpPEACTaBUTENEH CTUXUU
BOJIBL. DTO HYXKHO JUISL TOTO, YTOOBI aTOM MOT MCITYCKaTh BOJHBI, YTOOBI OH OBLIT IMOABHKHBIM
SHepreTuyecku. B smpe aroma sHeprum ctuxuu Boabl 42,5 mpoieHTa. BTopoe mecto
3aHMMAaEeT PHEPIHs B si/Ipe.

Muxaui: Pedb uaeT npo BHyTPEHHIOK YacTh?

Hpuna: Jla. Bropoe MecTo 3aHMMAaeT >HEpPrusi CTUXUHU 3eMiId. Y dHeprum CTuxuu
3emun T7e-To 32,5 mporneHTa (MHGoOpMaIysa U3 CIPaBOYHHMKA). 3€MJIM HY>KHO, 4TOOBI Obliia
9HEprus He TOJBKO BOJBI, MHAUe OH pacmaaercs. YToObl OBLT AJIEMEHT, KOTOpBIA OyneT
CKPEIIATH U TIO3BOJISATH MPOSBIIATH TPABUTAIIMIO HA BCEX YPOBHSX.

Ctuxus OrHS U CTUXHS BO3/yXa Y4acTBYIOT B 3TOM IMOPOBHY 1o 12,5 mporeHta (u3
CIPaBOYHHKA). DTO B sIAPE aToMa.

Jlns 4ero TaMm Hy)KHa SHEprusi OrHig W Bo3ayxa? B OCHOBHOM ajsi TOTO, YTOOBI
chOopMHUpPOBATh MEPEXO OT TPETHETO YPOBHS KO BTopoMy. M cam BTOpOIi ypOBEHB BBITJISANT,
KaK CBET, 3TO HE KaK OI'OHb, a KaK CI'yCTOK 0enoro cseta. OH Hak/IaIbIBAa€TCs HA 3Ty Kallllo U
3aKJII0YaeT ee B IIap, U BOKPYT €ro o0pasyroTcs, Kak map, CryCTKU. JTo yxe (popmupyercs
BTOPOil ypOBEHb, KOTOPBIN OTBEYAET 3a paualtio (110-BalleMy) U TEPMOSIEPHYIO SHEPTHUIO.

Muxani: Mbl Ha3bIBaeM 3TO HEPrUEH SApa aToMa.

Hpuna: D10 kak Oenblil map, U OH HAKJIAAbIBAETCS HA 3Ty KaIlI0, KOTOpas sBJIAETCS
0oJjiee TBEpJOi MO CPAaBHEHUIO C HUM, ITOTOMY YTO TaMm OOJIbIE YHEPTHH BOJBI U 3eMIIU (B
Ha3BaHHBIX IpoleHTax). OHM OoJiee TSHKEbIe U OATOMY OTBEYAIOT 32 TPAaBUTALIMIO.

A TIOTOM Ha 3TO HaKJIaJbIBa€TCs OeNbIi, 51 Obl €ro Ha3Ball, CTYCTOK OTHS WJIH TIa3Mbl,
HO 3TO MPOCTO, Kak cBeT. M 3TOT CBET HAKphIBae€T 3Ty KaIUll0, U €€ YK€ CTAaHOBUTCSA HE
BUJHO, HO OHA MPOTJSABIBAETCS B TNIyOMHE TEMHOW TeHBI0. BOKpyr »Toro mapa u 3TOro
cBeTa 00pa3yloTCs CTYCTKH Tapa KojecooOpaszHoi popmel. 11 oHUM BpammaroTcs.

Muxaua: A MNpOIEHTHYIO Pa3MEpPHOCTh MOKHO KakKylO-TO MPUMEPHO 0003HAUYMUTH?
UT0oOBI OHATHO OBLIO.

Hpuna: Ha Bropom ypoBHe 33 mpoIieHTa KBAaHTOB.

Muxaunn: A pa3sMepHOCTb, MPOLEHTHOE COOTHouleHHe. IlepBblil  ypoBEHbD,
BHYTPEHHUI1, BTOPOH YPOBEHb Pa3MEPHOCTH KaKyIO-TO UMEIOT?

Hpuna: On Ha3Ban ceiiyac MPOIEHTHI IS SApa — 3TO OOIIUE MPOILEHTHI, IIOTOMY
YTO OHH HANpaBJISAIOT BCE YEThIpe CTUXHUH. HO OHU HE pa3fensitoT MX UMEHHO JJISl TPEThEro U
BTOPOT'0 YPOBHSI, IOTOMY YTO MEX1y BTOPHIM M TPETHUM YPOBHEM CYIIECTBYET CBS3b. DTO
IPOCTO AJS Aapa. A BHEIIHIOIO OHU OTHAEJSIOT, MMOTOMY 4YTO y HHUX JAPYroe MpPOIEHTHOE
COOTHOLIEHHUE. TaM, BO-NIEPBBIX, PUCYTCTBYIOT YHEPIUH JBYX CTUXUH II0 BHEIIHEW Cpene,
YK€ HE YEThIpeX CTUXUIA.

KACCUOINEA — HABUITATOP  https://cassiopeia.center/url

Anpekc.[13eH Buaeo-kaHan «Kaccuones - MipuHa Mopsoposax https://zen.yandex.ru/cassiopeia_center

PyTty6e Buaeo-kanan «KACCUOIEA - NpuHa MNopsoposa»
https://rutube.ru/channel/23349637/ youtub

youtube Bugeo-kaHan «KACCUOIMESA — UpuHa Moa3soposa. KoHTakTbl ¢ BHE3EMHBIMU LIMBUNM3ALUSMUY
https://www.youtube.com/channel/UCGebHjxFIDL8KkRNejhoDQRg



https://www.youtube.com/channel/UCGebHjxFlDL8kRNejhoDQRg
https://rutube.ru/channel/23349637/
https://zen.yandex.ru/cassiopeia_center
https://cassiopeia.center/url

