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OT aBTOpa

DTa KHUTA TpeJCTaBIIsIeT cOO0i 0030p CYIECTBYIONIMX B3IVISI0B YUEHBIX U UCCIIeA0BaTeNeH
Ha IICUXO9HEPIeTUKY.

IIpencraBiieHHBI B 9TOW KHUTEe MaTepuall COIEPKUT HE TOJIbKO UCTHHBI, U3BECTHBIE JIOOOMY
IIKOJIHUKY, HO U MH(OpMaLMIO, KOTOpas HAXOAUTCA 3a IpejieslaMy OObIJEHHOTO.

IIpruéM KOHCEPBATMBHO HACTPOEHHBIE YUEHBIE M CKENTUKU, KOTOPBIE YETKO «3HAIOT», UMO
ObIBAET, a uez0 He OBIBACT, 4/MO BO3MOKHO, a U110 HEBO3MOXHO, BPsI JI 0100pAT Moto padory. U s
naxe He Oyy JOKa3bIBaTh CBOIO MIPABOTY M MPABOTY TeX YUEHBIX M UCCIIENOBATEN e, KOTOPBIE IeIal0T
HeoObIYHble OTKPHITHA. S He Oyay yOexaaTh CBOMX OMIIOHEHTOB B MOTEHIMAJIE YEJJOBEUECKUX BO3-
MOKHOCTEM, a HAIIPABJIIO CBOIO SHEPIUIO HA TEX JIIOAEH, KOTOPBIE TOXKE XOTAT KCIIEPUMEHTUPOBATh U
OTKpBIBATh B ceOe M B OKPYKaIOIIeM Hen3BelaHHOe. Sl MHOTHE Tofibl coOMpaa, CHCTeMaTU3UpOBaIa
U yIpolajia Hay4Hylo MH(GOPMaLHIO, YTOObI KaXblid, KOMY 3TO MHTEPECHO, MOI' IPUMEHSATh €€ B
CBOEH JKU3HMU.

B kHure npezacraBiaeHsl HEKOTOPbIE HAYyUYHbIE JaHHBIE U UCCIIEJOBAHMS, KOTOPBIE IEMOHCTPH-
PYIOT 6e3rpaHIYHble BOSMOXHOCTH Jmoei. K Moemy coxkanenuio, Bce 3TH HaOMIOAEHHS 1 pe3y/IbTaThl
MOJTyY€Hbl ¥ OTKPBITHI JUIsI JIIOZIEd B OCHOBHOM 3apyOeXHbIMU yu€HbiMH. Ho nake Tam MHOrue u3
HUX OOBSIBIISUIMCH MOILIEHHUKAMH M TIOIBEPrajiiCh TOHEHHSIM.

B Poccun 0 nicnxosHepreTuke 04eHb Majio roBOpAT U MUANTYT. OIHOM U3 JIyUIIUX KHUT CUMTAIO
«[Icuxosnepreruky» boiiko Bukropa BacuibeBnya — OKTOpa ICUXOJIOTMYECKUX HAYK.

MHoro BaxxHOM MH(OPMALMK S HE CMOIVIA pa3MECTUTh B CBoel kHure. Hanpumep, o MHOro-
MepHOCTH Mupa 1 13 OCHOBHBIX BUOPALIMOHHBIX YPOBHAX U X IMPOCTPAHCTBAX, KOTOPbIE MPOELIH-
pytoTcs Ha YesnoBeueckoe CyIecTBO, Aeasi €ro TakkKe MHOIOMEPHBIM U CO3JiaBasi, COOTBETCTBEHHO,
13 ero ncuxosHepreTUYECKMX LEHTPOB. Takke B KHUIE€ HE OMKCaHa Jro-CUCTEMA U €€ MPOU3BOJ-
HOE — 3TOM3M, KOTOPBIE AKTUBHO BJIMAIOT HA YEJIOBEKA, UCKakas ero PeabHOCTh: KU3Hb, 310pOBbE
Y COLIMYM BO BCEX MX IMPOSBIEHUAX. A INIABHOE — HE BOLUIO B KHUTY OINMCaHUE JYXOBHOW COCTaB-
nsomen Yenoseveckoro cymiectsa — ero Jyxa u lymu, Kotopble IMEHHO U (POPMUPYIOT IICUXUKY
YEJIOBEKA, a TaKke (POPMUPYIOT CTPYKTYPHBIE SHEPIETUUECKUE Pa3INUMA MEKAY MYKUMHON U KEH-
mUHOM. $1 cobupaiock BCE 9TO onucarh B CIIEYIOIEH KHUTe O TICHXOIHEPreTHKE.

A 3Ta KHMra, HaJIelCh, Jake B TAKOM KPAaTKOM BUZE NTOMOXKET BaM BBIMTH Ha HOBBI YPOBEHb
MOHMMAaHMS caMuX ceOs1 U OKpYysKalolMx Bac Mupa, PeasbHOCTH, ¢ KOTOPBIMM BbI TIOUYBCTBYETE IJTy-
O0Ky10 B3aMOCBsA3b. OHa Tak’ ke MOATOTOBUT BaC K BOCHPUATHIO Cllelytoliell MH(popMalum.

4l Gnarogapio apy3ei, KOTOpble IOMOTaj MHE B cOope MH(OpMAIY U B TEPEeBOE CTaTew.
4l Gnarogapio MHCTPYKTOpPOB ¥ 3aHMMammxcs B Llentpe [lcnxodusnyeckoro coBepieHCTBOBAHMS
«EnnHeHne», KOTopble, aKTUBHO yCBauWBasi HOBble 3HaHMSA, NOATBEPXKIAIOT NPaBUWIBLHOCTL Mnen o
paciMpeHny BO3MOXKHOCTEH YeJIOBEKa U O €ro ClIOCOOHOCTU BO3AEHCTBOBATh HE TOJIbKO Ha Peasib-
HOCTb COOCTBEHHOM M3HH, HO 1 Ha [lcuxocepy [1naneTs!.

Bce yuamumecsa noqu€pKuBaioT 3HaUMMOCTb COCPEIOTOYEHM 1 BHUMaHKA Ha CepaeyHOM LIEHTpe
1J1s1 TpaHC(hOPMALIMM HETaTUBHBIX KAYECTB M COCTOSIHUM KakK y ce0sl, TaK U B OKPY’KalolleM MHpe,
YTO, B CBOIO OY€PE/b, ITOBHIIIAET KaueCTBO UX JKU3HU.

OoGparnaro Barie BHIMaHKE Takke Ha TO, 4To JKI3Hb HUKOT/a He CTOUT Ha Mecte. [lepenmBasich
pa3sHBIMU LIBETAMU payr'l, OHA BCE BPEMsI MEHSAETCS, OTKPbIBAasi HAM BCE HOBBIE M HOBbIE CBOU CTO-
poHbl. M Koraa Mel BUAMM 3TO, TO M HALIX B3IJISAIBI TOXE MeHs0TCA. Hanpumep, coBceM HelaBHO UTO-
TO Ka3aJI0Ch HAM BEJIMYaWIIMM OTKPBITHEM, KOTOPOE BIOXHOBIIsLIO Hac. Ho uepes HekoTopoe Bpems
9TO OTKPHITHE yKe ePecTaéT ObITh TAKUM 3HAYMMBIM M JaKe TepsieT aKTYaIbHOCTh, TOTOMY YTO HAIIl
HOBBIM B3IJISJL YK€ HAIIPABJIAET HAC [0 HOBOMY IIyTH, HA KOTOPOM CYHIECTBYIOT JPYIMi€ OTKPbITHUSA.
Benp mbl, m001, HE MOXKEM CHUAETH BCIO KU3Hb B OIHOM KOM(POPTHOM NMECOYHMLIE U JIEITUTH TaKHe
yIOOHBIE HY K YeMy He 00s13bIBaloIINe TIecOYHbIe Kynunku. Mbl pactém! Beé YenoBeuecTBo pactér!
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A 17151 pocTa HaM MPOCTO HEOOXOAMMBI HOBBIE BIIEYATICHHS M BOSMOXHOCTH, HOBBIE JOCTHKEHHS U
TOPU30HTHI!
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Paznea 1
BBeneHue B NCHX09HEPreTHKY

NS

YenoBek MO3HAET MUP MOCPEICTBOM CBOETO MO3ra, IOJapeHHOro emMy npupoaoil. biarogaps
OpraHaM 4yBCTB MO3I' CO3/1a€T 0Opa3Hyl0 MOJIe/Ib MUpa. DTa MOJIE/Ib MUPa HE BCEI/a COBIAIAET C
peamsamu. Ho 3T0 HecoBMageHMe NMOCTENEHHO U MOCTOSHHO YCTPAHAETCA B PE3y/IbTaTe UCCIIE0Ba-
TEJIbCKOM AeATEeSIbHOCTHU yesioBeka. Hanboree HarisiiHble HECOBMAAEHH S — 3TO BEPX M HU3 Ha 3emiie,
oOparenue CosHIa BOKPYr 3eMJIM, LIBETOBask raMMa, B KOTOPOW Mbl BCE BUIIUM, XOTsI B IIPUPOAE
HET LIBETa, a €CTh TOJIbKO CHEKTP SHEPruu (POTOHOB. AHAJIOTMYHO HECOBMAJECHUSAM BO «BHEIIHEM»
MUpE, OTHOCUTEJIBHO «BHYTPEHHET0» MHpa YeJOoBEeKa OObIYHO CUMTAETCS, UTO, C OJHOU CTOPOHBI,
CYILECTBYET (PU3NYECKOE TEJIO KaK COBOKYITHOCTh CCTEM OpPraHOB, KOTOPOE OJHO3HAYHO OIpeness-
€TCs1 TEHETMUYECKOM MPOrpaMMOoN, a C IPyroil CTOPOHbI, UMEETCsl MICUXMKA, KaK COOCTBEHHO «BHYT-
PEHHMI» MUP, KOTOPasl «Peau3yeTCsi» MO3TOM, OTAAIOIIUM, ITPYU HEOOXOIAUMOCTH, KOMaH bl (PU3H-
YECKOMY TeIy.

YenoBeuecTBO 3aMHTEPECOBAHO B YCTPAaHEHUM BCAYECKMX HECOBIAAECHUI €T0 MpeICTaBIeHUN
C MCTMHHBIM YCTPOMCTBOM MPUPOJBI, HO MOJHOCTBIO NIPEOOJIETh X HE yHaéTca. OQHaKO YeM asieK-
BaTHEE HAlIM ITPEJCTABJIEHUS], TEM YCIIELIHEE U HAllla IEATEIbHOCTD.

Tema ICMXO3HEPreTUKU KaK HayKH O YEJIOBEKE U €T0 KU3HHU SABJISAETCS OUEHb BAXKHOU B OCMBbIC-
JIEHVH 3BOJIOLIMY YEJIOBEUECTBA. DTa TEMA ITPAKTUYECKU HE U3YYAETCsl, U €1 MIOCBSILEHO OYEHb MAJIO
padot, ocodeHHo B Poccun. BonbIIMHCTBO yUEHBIX CBOJUT MOHSATHE MICUXO9HEPTETUKU K OMOHepre-
THKE, YTO, KOHEUHO XK€, SIBJISIETCS YIPOLLEHUEM.

Buosnepeemuxa, Kak KOHLENIMSA B NICUXOTEPANIMU, YXOAUT KOPHSAMHU B TPYIbl aBCTPUKCKOTO
nicuxoaHanutuka Bunbrensma Paiixa (1897-1957). OnHako co3uaTteneM OMO9HEPreTUKU KaK caMo-
CTOSITEJIbHOM TUCLIMIUIMHBI SIBJISIETCSA aMEPUKAHCKMIA NICUXMATP U ncuxorepaneBT Asiekcanap JloysH
(1910-2008).

Paiix BBEN B HayKy OCHOBHbIE MOHSATUsSI 00 SHEPreTUYECKON OCHOBE MCUXO(pU3NYECKUX MPO-
11eccoB, a JIoyaH pa3BuiI CBOIO KOHLIEMIIMIO IICUX0Tepanuu 1 ocHoBal B 1950-x rogax MHCTUTYT OHO-
sHepreTyeckoro anamsa B Hpio-Mopke. TTofoGHble yupeskaeHns BO3HUKIM U B IPyTHX CTPaHaX.

OpnHako XOTh OMOHEPreTHKa M paccMaTpuBaeT (PYHKUMOHMPOBAHUE TNCUXMKH YeJIOBeKa B
KaTEeropUsX Tejla U SHEPIUM, HO OHA HE PACKPBIBAET cymiu TICUXUYECKUX IPOLIECCOB, IOHUMAHUE
KOTOPOU U CO3AAET LIEJIOCTHOE MPEJICTABJIEHUE O YeJIOBEKE. TEPMUH «IICUXUKa» IPOU3O0LIEN OT IPEB-
Herpeuyeckoro uMmeHu Ilcuxes, KOTopoe UCTIOIB30BAJIOCH B JIMTEPATYPHOM SI3BIKE B KAYECTBE CHHO-
HHUMa CJIOBa «ylia». TakuM oOpa3oM, B HAyKy U 0OMXO[] 9TOT TEPMUH MPULIEN U3 MU(OIOTUH.

B TO ke Bpems MOHATHE «IICUXO9HEPreTUKa» BKIIIOUAET BCE, UTO KAcaeTcs YeloBeKa, — ero
VHTEJUIEKT, SMOLIMY, KU3Hb TEJIA, B TOM YUCJIE M B3AUMOOTHOLIEHUS YEJIOBEKA C APYTMMH JIOIbMH,
€ro B3aMMOJEHCTBUE C IIPUPOION U BCE JPYyrUe CBS3U.

CerofHs HM y KOrO HE BbI3BIBAET BO3PAKEHUN YTBEPKICHUE, UTO BECh MUP COCTOUT U3 IHEP-
ruil. DHEprum MpoNUTHIBAIOT BCEX HAC M BOOOILE BCE, YTO KOrAAa-HUOYAb BO3HHUKJIO U CYLIECTBYET
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HbIHE. BCE cOCTOMT U3 MeMbYaliliuX YacTUll — TPOTOHOB, HEUTPOHOB, (DOTOHOB, JIEKTPOHOB U T. TI.
Te, kTO Moceman ypoku (pU3UKU B CpeIHEN IIKOJIe, a TaKKe YUTAl MOIMYJISPHbIE CTaThU O KU3HU
3JIeMEHTapHBIX YaCTHII, 3HAIOT, YTO BECh MATEPUAILHBIA MUP MMEHHO U3 STHX YaCTHIl U COCTOMT. U
41O M00Oast AIeMEHTapHAas YacTHIIA MMEEeT CBOMCTBA HE TOJIbKO TBEPIOTO Tesla, HO M BOJIHBI', TO €CTh
SHepruu. Tak uTo BCE BOKPYT HAC €CTh SHEPTHS: U BO3IYX, U IEPEBbs, ¥ NIEHUE MITHLI JIETHUM yTPOM
Ha paccBeTe. Kaxaplii MaTepuaibHBIN MTPEAMET B MUPE MPECTABISAET COOOM CKOTUIEHUE HECMETHOTO
KOJIMUYECTBA JIEMEHTAPHBIX YaCTHI, KOTOPBIE HAPSTY C KOPNYCKYASPHLIMU CBOICTBAMYU UMEIOT U 801
HO@ble CBOWCTBA. [J00aBbTe Clofia 3HAaHKE O TOM, UTO TUIIMYHBINA aTOM BEIECTBA MPEACTABIISIET COOO0M
MPAKTHUECKH «TOJYIO IMyCTOTY», M TOTJIa CMOXETe OKOHYATEeSIbHO YOeIUThCS, YTO MUP BOKPYT HAC
— 3TO CIUIONIb SHEPTHM C KpaliHe PeAKVMHU BKpAIUIEHUSMH KOPHycKyl. Eciu atom yBeawuuTh /10
pa3MepoB 3eMHOIO IIapa, TO sIIPO aToMa Bruiercs B cpepy Beero jmiib 60 M B AuameTpe, a jajee
HAXOJUTCS CTUIOIITHAS ITyCTOTA, HATIOJIHEHHAs! Pa3HOOOpa3HBIMU SHeprusiMu. [1py 3ToOM KaxIplit aTOM
MMeeT COOCTBEHHBIN PHCYHOK JIEKTPOMArHUTHOTO TOJIs1, Yepe3 KOTOPOe U B3aMMOJCHCTBYET C JIpY-
TMMH aTOMaMH, OKpYyXalomumu ero. Takum o0pa3oM, BCE, UTO Mbl BUAMM U YYBCTBYEM, — 9TO BCE
SHepruu. B aToM ciyvae Bce MarepuaibHble OOBEKTH (PU3MUYECKOrO MUpPA MPEACTABIISIOT U3 cels
UHPOPMAYUOHHDIE CUCTEeMbl, OOPA30BaHHBIE CTPYKTYPUPOBAHHON SHEpPrueu.

CoBpemeHHas1 (pU3MKa HACUMTHIBAET MAKCUMYM BOCEMb BUIOB SHEPTUH: MEXaHMUECKYIO, Ipa-
BUTAIIMOHHYIO, JIEKTPOMArHUTHYIO, XMMUYECKYIO, SIEPHYIO, TEIJIOBYIO, SHEPTUIO HYJIEBBIX KosieOa-
HUI (PU3NYECKOTO BaKyyMa M FMIIOTETUYECKYI0 TEMHYIO SHEPIUI0. JTO BCE, YTO U3BECTHO (PU3MKAM.
OnHako (pU3MKM cTapaTenbHO M30eraloT JUCKYCCHU O TaKOM BHIIE SHEPTUH, KaK ncuxuueckas. A
MeXKy TeM OHa cyriecTByeT. [ yMaHUTApUH, B OTJIMYHE OT «TeXHAPEW», He CTECHSIOTCS B OTKPHITYIO
UCTIONB30BaTh TEPMUHBI NCUXOIHEP2emMUKa N Ouonone, PUMEHsIsl UX M0 OTHOIIEHUIO K YeJIOBEKY,
’KUBOTHBIM M PACTEHHUsIM, UX COOOIIECTBAM, a TaKXke K YTroJKaM MPUPOIbl M TBOPEHHUSIM PYK Yeso-
BEYECKUX.

BriepBbie B HAyYHOM MUpE TEPMHH «TICUXUYECKast SHEPrHsi» MPUMEHUIT aBCTPUNCKUIA TICUXO-
AQHAJIMTUK W OCHOBATeJIb rcrxoanam3a 3urmyHa Opeiia (1856—1939). O BBEN ero 11t TOro, YTOObI
ynoOHee ObLIO TOBOPUTH O crieliirKe TiepeMellieHrs] BHUMaHUS ¢ 00beKTa Ha 0ObeKT. [lpyrue rcu-
XOAHAJIMTUKH, TOBOPS O MCUXMUYECKOW SHEPIvU Kak O (pU3nyeckor BelInvuHe, Janu Ooree OIm3Koe
K MPUHATOMY B (pU3MKE CMBICIIOBOE HAINOJTHEHUE TEPMHUHA. B UTOre €MHOr0 YETKOrO OIpeie/ieH s
TICUXWYECKOM SHEPI'UM HY B HayKe, HU B MUCTHKE Ha JaHHBIA MOMEHT He cyiecTByeT. Kaxpiii BKJia-
ObIBAaET B 9TO MOHSATHE CBOE BUAEHHE 3TOro (heHOMEeHa, BIUIOThH JI0 MOJHOTO OTPUIAHUS €ro CyIIle-
CTBOBaHMSI.

W3 kypca (pu3rKy HaM U3BECTHO, UTO SHEPruu Oe3 MaTepuu He CYIIECTBYET, TOITOMY Ipejiia-
raio cjeayoliee KpaTKkoe ONpe/ie/ieHUe: NCUXUUeCKas IHepeus — 3mo ocooOblii 810 dHepeull, NPUCY-
WULL HCUBOTI MAMEPUU,; HAAUMUE AUOO OMCYMCIEUe NCUXUMECKOLL FHEP2UL I8AEeMCSI OCHOBHbIM KPU-
mepuem OmAUMUsL HCUBOU Mamepuu om Hexcusol. TakiM 00pa3oM, ICUXUIECKON SHepruen 00aagaoT
BCE JKMBbBIE OPraHM3MBl — OT MPOCTEHIINX, OAKTEPHIA U MPOYUX OJHOKJIETOUYHBIX, Jajiee BKIII0Yast
rpuObl, pacTeHHs ¥ KUBOTHBIX BIUIOTH A0 YesioBeka. OOiee mose ) KUBOW SHEPTUU MPUPOJIBI HAIIIEH
TIaHEeThl 00pa3yeT Ouocghepy, 0 KOTOPOU MUcal pycckuil yuénbiii Bnagumup MBanosrny BepHaackuii
(18631945). Hoochepa vm onvicaHa Kak BbICIIAsi CTYNEHb pa3BUTHsI Onocdepbl. A TcMXudecKas
SHEPIHsi YeJIOBEUEeCTBa, M0 HallleMy MpeacTaBIeHuio, o0pasyer ncuxocgepy Ilraremeot.

[Ncuxuveckast SHEPrus €CTh Pe3y/IbTaT PAa3BUTHUsI, SBOTIONMU MATEePHU OT HEXKUBOW K KUBOU.
[TosToMy, B3aMMOAEHCTBYS C OCTAJBHBIMHA MU3BECTHHIMU (DU3UKAM BUJIAMH SHEPIUH, OHA OJHOBpE-
MEHHO U BO3/ICHCTBYET Ha HHX, U TMOJABEpraercsi ux Bo3zaeicTBHIO. [10 OTHOIIEHWIO K W3BECTHBIM
BU/IaM SHEPT YU TICUXUYECKas SHEPTUsi CBOMM CYIIECTBOBAHMEM OIpeeIsieT APyrou, 6osee BHICOKHA
YPOBEHb OpraHU3aIK MaTepuu. DTO MOIO0OHO TOMY, KaK SHEPrHH MEeXKMOJIEKYISIPHBIX CBSI3€H BbIpa-
XKaloT co00l Oosiee BHICOKMI ypOBEHb OPraHM3aIlMy MaTepPUu 1O OTHOIIEHUIO K YPOBHIO 3JIeMEeHTap-
HBIX YaCTHUII, TOCKOJIbKY SHEPTUU MOJIEKYJISIPHBIX CBSI3€ BKJIIOYAIOT B ceOs1 KBAHTOBBIE MPOLIECCHI, HO
HE MOTYT ObITh K HUM CBEJICHBI HJIM ONMCAHbI TOJIBKO Yepe3 HUX.
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Tak 1 ncuxuueckas snepeus 8xaouaem 6 ceos 6ce auUObl SHepeUli , CBOMCTBEHHbIE HEXKMBOU MaTe-
puM, HO He MOXET ObITh K HUM CBEZIEHA, a TIPOLIECCH )KU3HEAESTeIbHOCTH OPraHU3MOB HE MOTYT OBITh
CBEJIEHBI K MPOSIBJIEHUIO TOJIbKO U3BECTHBIX B KJIACCUYECKON (PU3MKE BUAOB SHEPIU.

[ToaTOMy MCHMXMYECKYI0 SHEPIHIO CJIOKHO U3MEPUTh (PU3UYECKUMH MPHOOPaMU, KOTOPbIE He
OTHOCSITCSI K MUPY ’KUBBIX CYIIECTB U B CHITY STOTO HE CIIOCOOHBI €€ PerucTprupoBarh. ITO BCE PaBHO
YTO MBITATHCS U3MEPUTD HAIPSKEHHOCTh MAarHUTHOTO TTOJISI IPUOOPOM, KOTOPBIH CENIaH TOJNBKO U3
TUIACTMACCHl U JIepeBa — CKOJIbKO HU TBITAliCs, TaKOM MpuOOp HUYero He mokaxer. Ho Bemp 310
HE OCHOBAHUE ISl BBIBOAA O TOM, YTO JIEKTPOMATrHUTHOTO TIOJIsI B IPUPOJE HE CYIIECTBYET. XOTs
YCTPOWCTBA, C MOMOILBI0 KOTOPBIX JeJial cBou ¢otorpaduu oreyecTBeHHbIN yueHblii CeméEH [laBu-
nosua Kupmman (1898-1978), onocpepoBanHo, yepe3 pukcanuio 31eKTporpaduaeckoro u3oopaxe-
HUS Ha (POTOIUIEHKE AAIOT YIPOIIEHHYIO MH(POPMAINIO 00 YPOBHE M COCTOSIHUM OHMOIOJIS )KUBOTO
OpraHusma.

Ecnu roBoputh 0 mpudopax, CocOOHBIX U3MEPSTh NapamMeTpbl OUOTIONS, TO HA/IO0 BECTH Peyb O
KUBBIX cymiecTBax. M pacteHus1, M )KUBOTHbBIC, U YEJIOBEK CIIOCOOHBI YJIABIUBATH ICUXO3MOIIMOHAITb-
HBIE COCTOSIHUS TeX, KTO HaXOAUTCS PSIOM. A €Clv CrielaIbHBIM 00pa30M TPEHUPOBATh UyBCTBU-
TEJIbHOCTh, TO MOKHO HAYUYUTHCS ONPENENIATh M IPOCTPAHCTBEHHbIE XapAKTEPUCTUKK OUOTIONEH — UX
opmy, pa3mep, INIOTHOCTb ¥ KAYECTBEHHOE COCTOsIHUE. HeKoTopble JIIoau /17151 3TOr0 MOT'YT UCIIONb-
30BaTh JIO3y, paMKy WJIM MasTHHK, APYTUe ke MPUOOPETAIOT CIIOCOOHOCTH BUJIETh OMOIOTMYECKUe
TI0JIsI WJIM 9yBCTBOBATh UX JIAAOHIMH PYK.

Hrmezpanvrolii xapakmep Ouonoast 3aKJII0YAETCsl B TOM, YTO OHO TPENCTaBIseT COOOM CBOe-
00pasHyI0 CYNEepHO3UIIMIO PA3TUYHBIX BUIOB (PU3UUECKUX MONIEH, UMEIOIIUXCS B )KUBOM OpPraHu3Me,
HAYMHasl OT JEKTPOHHBIX COCTOSIHUM aTOMOB M KOHYasl MOJISIMM MaKpPOMOJIEKYJISIPHBIX KOMILIEK-

COB U TKAHEW, TaK YTO B HEM IpeICTaBJIEHbl 4acTOTH OT O 10 10" 'y 1 BBIme. Bronone, nogo6HO
JIEKTPOMArHUTHBIM MOZIaM B KBaHTOBOU (PU3UKE, OTPAKAET UHTETPAJIBHYIO CUCTEMY JIEKTPOHHBIX
COCTOSTHUI aTOMOB, BXOJSIIUX B OMOJIOTMYECKUE CTPYKTYPBI, M IO3TOMY Oarofapsi eMy CTaHOBHTCS
BO3MOHBIM KBAHTOBOMEXaHMYECKOE B3aMMOJEVCTBAE BHEITHUX (PU3NYECKUX MOJIEU C KUBBIM Opra-
HU3MOM.

Cosetckuil yuéHbli-0Mopusuk Anexcanap Jleonnnosny Ynxesckuit (1897-1964) copmy-
JIMPOBAJ MJEIO MPSIMOT0 SHEProoOMeHa ME KTy OPraHM3MOM U BHEIIHEW Cpe/loi M Ha3BaJl STOT SHEP-
TrOOOMEH Pe3OHAHCHO-NONe8bIM munom ezaumooeticmeus (PIITB).

PIITB — 310 yHMKa/NBHAS CIIOCOOHOCTD YeJIOBEKA M JPYTUX XKUBBIX OPraHU3MOB B3aMMOJECH-
CTBOBATh MEk/y COOOW M C OKpY’KaIOLIEH Cpeio Ha OCHOBE PE30HAHCHOM CBSI3U IOJIEH, KOTOpbIE
MIPUCYILM OUOTOTMYECKMM OOBEKTaM Kak LeJoCTHhIM cuctemaM. PIITB Tem cambiM npejcTaBiisieT
CO00H yHUBEPCANbHBIL NPUHYUN B3AUMOJECUCTBUS B IPUPOIE.

Mo3r obecrieurBaeT MOJEIMPOBAHNE OKPYKAIOIIEro MUpa C MOMOIIBI0 MUJUTHAP/IOB HEPBHBIX
KJIETOK — HelipoHos. VIH(popMallMOHHbIE MPOLIECChI, KOTOPbIE OCYILECTBIISIIOTCS Ha OCHOBE paOOThI
HEHPOHOB, HOCST HA3BaHUE NCUXUUECKUX. DTU ICUXIMUECKUE TIPOLIECCHl TECHO CBSI3aHBI ¢ OMOMHMOP-
MallMOHHbIMU MPOLECCAMU B OOBIYHBIX COMATHUECKHMX KJIETKAX.

Icuxuyeckue mporecch 4elIoBeKa MMEI0T BOJTHOBOM XxapakTep. B 3Toil cBs31 000N HHTe-
pec MPEACTABIAET UAES PE3OHAHCHBIX SBJIEHUN B LIEHTPAJIBHOW HEPBHOM CUCTEME.

MupopMaliMoHHBIN acTIEKT KU3HENEATEIBHOCTH KUBBIX KJIETOK CBSI3aH C UX ONPENEIEHHBIMU
XAUMHYECKUMHU CTPYKTYPaMH M BKJTIOYaeT B ceOsl TpH KOMIIOHEHTa:

* MCXOJHYIO HAC/Ie/ICTBEHHYI0 MH(OPMALIMIO, KOTOpasl KOIUPYETCs B MOJIEKYJIaX J1€30KCUPHO0-
HYyKJIenHOBBIX KUCOT (JHK);

* TpaHCHOPT 3TOi MH(pOpMaIK pudOHYKJIeMHOBbIMU KHciotamu (PHK);

* BOILIOIIEHHE MH(POPMALIMU C TIOMOILBIO OSJTKOBBIX CTPYKTYP.

VIpowEHHO roBopsi, COMaTHUYECKas KJIETKA Yepe3 YHUKaJIbHBII Ha0Op e€ OelKOB peaausyer
YHHUKAaJIbHBI HaOOP BOJIH, CHOCOOHBIN pe30HMPOBATH C APYTMMH KJIETKAMH M C OPraHU3MOM B IIEJIOM.
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Pabota HelipoHOB OT/IMYAeTCs TeM, YTO UHGOPMAIHsI K HUM TOCTYIAaeT He TOIbKO U3 TeHEeTH-
YECKUX CTPYKTYP, HO U M3 IICUXMKH YeJIOBEeKa, a TAKXKe U3 BHEITHEr0 MUpA.

OnpenenéHHas COBOKYITHOCTb KJIETOK, BHIIIOJHAIONIAS ONpPENesEHHYI0 (pusndeckyio (pusmo-
JIOTHYECKYI0) (DYHKIIMIO, & TaKKe COMPSDKEHHYIO C HEW MCHXMUYECKylo (DyHKIMIO, 00pasyeT opear
meana.

Takum 06pa3oMm, MOHSITHE «OPTaH» SIBJISETCS HE y3KOAHATOMUYECKUM, a IUPOKUM U (DYHKIIU-
OHAJIBHBIM, TO €CTb OpP2aH — MO INEMEHNT NCUXOIHEP2EMUUECKOU CIPYKMYPbL OP2aAHUZMAL.

Hampumep, opran cepoye — 310 cuctema, oOecrednBaloiast He TOIbKO (PYHKIMIO KpOBOOOpa-
IIEHHs], HO ¥ OYeHb BaKHbIE KOMIIOHEHTHI TICMXUYECKOH AeSTeTbHOCTY YeI0BEKa.

Opranbl, Kak CHCTEMBbI, SHEPTeTUYECKH CBSI3aHbI MEKIY COOOM U BO3JEUCTBYIOT APYT Ha Apyra.

JlioGas sHeprust 00NagaeT BUOPAUUOHHOL COCMAassitouieli, KOTOpas MOXKET IPUHUMATH (hOpMY,
HarpuMep, MEeKTPOMarHUTHBIX BOJIH. B OCHOBE KBaHTOBOM (PM3HMKH JIEKUT UAES TOTO, YTO MaTepus
— 3TO JIUIIIb YTUIOTHEHHbBIE TAPMOHM3UPOBAHHbIE BOTHOBBIE MTPOIIECChl (BUOpAIK) Ha YPOBHE aTOMOB
Y 37IEMEHTAPHBIX YacTHIl. BOTHOBbBIE M3ITyYeHUsI MaTepPUAIbHBIX TEJ CO3AAI0T OCHOBY SHEpronHgpop-
MAIIMOHHOTO TIPOCTPAHCTBA, TO €CTh KaKAbli 0OBEKT BO BeeneHHOM, B TOM YuCie U YeloBeK, Mpe-
CTaBJIsIET COOOM OIpeeIEHHbIe KOMOMHAIIMY BOJIH — PA3IMYHBIX KOJIEOAHUIA, MITH BUOpALIUA.

Teno yenoBeka, MMesi BOTHOBYIO MPUPOLLY, BHIIJISAUT BHEIITHE KaK JIOCTATOYHO IJIOTHAs MaTe-
pusi. Tem He MeHee, TeJIO B IIEJIOM, €TI0 OpPraHbl, TKAHU, KJIETKH, MOJIEKYJIbl, aTOMbI M CyOATOMHBIE
YaCTHULBI — BCE 3TO BOJIHBIL.

B kax10ii KJ1eTKe exKeCeKyH/THO MPOUCXOIUT OIPOMHOE KOJIMYECTBO OMOXUMUIECKUX PEaKITUIA
Y 3JIEMEHTAPHBIX TICMXUYECKUX MPOIECCOB, KOTOPHIE BBIICNSIOT SHEPTUIO B BUIEC BOJHOBBIX W3-
yeHuil. V3myueHns BceX KJIETOK CKJIAIBIBAIOTCS, 00pasys u3inydeHue opraHa. Korga ckiagpiBaioTcs
M3JTyYeHUs OPraHoB, 0Opa3yeTcs U3TyueHre YeaoBeKka. Takum o0pa3oM, uzayueHue ueaoeexa — 3mo
CYMMAPHOE UBAYHUEHUE BCeX CMPYKMYP €20 OP2AHUBMA.

Kaxpmass yactph Tenma yenoBeKa «TyAUT» OT SHEPrUi, Kak JMHUS BBICOKOTO HampspkeHus. To
€ camMoe BEPHO U ISl KaXKJOM Hallel MBICIH, KaXKA0r0 UHTYUTUBHOTO TPOHUKHOBEHUS U KakKI0M
SMOLMU. Y HUX TaKkKe €CTb 3apsi]] — NOAONHCUMENbHBIL WA OMPUUAMENbHbIE. DTU SHEPIUKA MOKHO
TMIepeHaNpaBIsATh, U3MEHATh U MCIOIb30BaTh, U3MEHSsI CBOIM CIOCOO MBIIIUICHUsI, PACKPbIBAsI CBOM
CIIOCOOHOCTH, TIepecTpanBasi CBOM 00pa3 KU3HU U T. II.

Taxum oopazom

Tcuxuxa yenoBeka, eci e€ pacCMaTPUBATh B OHTOJIOTMYECKOM (OBITUHOM) acreKTe, OKa3bl-
BaeTcs CBoeoOpa3Hou (hopMoii MaTepuu.

* Pa3zyMm, NcMXMKa U TeJNO YelIOBEeKa CO3AAIOT €Tr0 UHOUBUOYANbHYIO SHEPUIO, YHUKAJBHYIO U
HenoBTopuMylo. MHIuBKMyanbHas SHEprus 4ejaoBeKka U3MEHSETCSl B 3aBUCUMOCTH OT €r0 MBICIIEH,
SMOIUI ¥ JieiicTBUi. HAMBUIYaIbHYIO SHEPTUIO YeJIOBEK CO3HATEIbHO MM OECCO3HATENIBHO pery-
JIMPYET B COOTBETCTBUM CO CBOEW BHYTPEHHEW OpraHu3alyei U BHEUIHUM OKPYKEHUEM.

* [ToCcKOJIbKY Y€JI0BEK COCTOMUT U3 SHEPIUd U BCE BOKPYT HETO €CTh SHEPIrUsl, TO KU3Hb MOKHO
YIIyUIlIUTh, HETIOCPEICTBEHHO BO3JECHUCTBYS KaK Ha COOCTBEHHBIE SHEPIUM, TaK U Ha SHEPTUH OKPY-
JKaIOLIEro MUpA.

OTa KHUTA ONHUCHIBAET Ba’KHbLIE TMCUXOHEPIr€TUICCKUE TTPUHIUIIBI, UCIIOJIb30BAHUE KOTOPBIX

AKTyaJIbHO B Halll€ BPpEMA KaK JIA OCMBICIICHUA U U3MCHCHU A ce0s1 Ha HOBOM YPOBHE 6I)ITI/IH, TaK U
IJIA pa3BUTUA NCUXOCOMAMUUECKOLE MeaML;LtHbl.
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Marepus, 3Heprusi 1 uH(opmManus

ATOM H 3JIeMeHTapHbIe YaCTHIIbI

[TnoTtHas mMaTepus UMEET caMylo HU3KYIO YacTOTY, IOTOMY 4YTO sIBJISIETCS] CaMOM KOHJIEHCUPO-
BaHHOU (pOopMOH 3Hepruv U uHgopMamu. Korga Mel paccMaTprBaeM MaTepuIo 10 MeJIbYanllen eé
eJMHULIBI, TO TIOJIy4aeM amoM, KOTOPBIid BAOPUPYET C OUYeHb BBICOKOM YacTOTOM. ATOM XOTb U IMEET
MIPOTOHBI, EKTPOHbI, HEUTPOHBI M APYTHe YACTHIIBI, HO OOJIBIIYIO €r0 YacTh MPEICTABISIET nycnoe
nPOCMpPancmeo.

D10 06Hapyxun Oputanckuil pusuk Dprect Pesepdopn (1871-1937), korma npoxenai sKc-
NIEPUMEHT I10 PACCEMBAHMIO aJIb(ha-YaCTHIL U TTOHSJT, YTO ATOM ITOYTHU MOJTHOCTBIO COCTOUT U3 ITYCTOTO
IIPOCTPAHCTBA. YUEHble ObUIM 03aJayeHbl TAKUM OTKpbITUEM. OHM HE MOIVIM MOHATh, KaK MOXKET
ITyCTOM aTOM TBOPUTh TBEPAIM MaTepUaIbHbI MUD.

Amom — 3TO HaMMEHbIIas YacTUla XUMUYECKOTO JIEMEHTA, COXPAHAIONIAs BCE €r0 XUMUYe-
CKHE CBOWCTBA. ATOM COCTOUT U3 510pa C TIOJIOKUTENILHBIM JIEKTPUUYECKUM 3apsIJIOM U OTPULIATESTBHO
3apsSIKEHHbIX 91€KMPOHOB.

AmomHoe 50po (IeHTpaJIbHAs 4aCTh aTOMa) COCTOMT U3 3JIEMEHTAPHBIX SAEPHBIX YACTHULL — 1PO-
MOH08 U HelimpoHos. [lnameTp sipa NpUMEPHO B CTO THICAY pa3 MeHbllle AuameTpa atoma. [1not-
HOCTb aTOMHOTO f1Jpa Ype3BblYaiiHO BEJIMKA.

IIpomon — 310 cTabWiIbHAsA JEMEHTapHas YacTULA, UMEIoLas eAMHUYHBIA TOJIOKUTEIbHbIN
3NIEKTpUUECKUI 3apsaa ¥ Maccy, B 1836 pa3 Gosnblitylo, yem Macca 5ieKTpoHa. [IpoToH npescrasiser
co00i1 ApO aTOMa caMoro JIErKOro 3JeMeHTa — BOIOpoJa.

Heiimpon — 310 HeWTpabHas (He UMelolas JeKTPUUYECKOro 3apsa) JeMeHTapHas yacTula
C Maccou, OueHb OJIM3KOM K Macce NMPOTOHA.

Macca spa CKIabIBaeTCsl U3 MacChl IPOTOHOB U HEUTPOHOB. IIpOTOHBI ¥ HEWTPOHBI, BXO -
IIMe B COCTaB SIIPa, HA3BIBAIOTCS HyKA0HAMU. TIOCKOBKY B siipe HYKJIOHBI CBSI3aHBI OCOOBIMU sITIEp-
HBIMU CWJIaMH, TO B pe3yJIbTaTe aTOMHOE PO UMEET OIPOMHBIH 3arac SHEPruu, KOTopasi BRICBOOOK-
AaeTcs PU A0EPHLIX peakyusix. SiaepHble peakMy BO3HUKAIOT ITPY B3aUMOZICHCTBUY AaTOMHBIX sIep
C 3JIeMEHTapHbIMU YaCTULIAMU WU C AAPAMU JIPYTHX JIEMEHTOB, 00IaJAI0NIMMHU BBICOKOW CKOPO-
CTBIO («OBICTPHIMU»). B pe3ysbTaTe siiepHbIX peakiuii 00pa3yloTcsi HOBBIE Si/ipa, KOrja, HalpuMep,
HEWTPOHBI IEPEXOAAT B IPOTOHBI.

Bokpyr sipa «BpaliaoTcs» 3.1eKmpoHbl, KOTOPBIE PacIoNaraloTcsi Ha ONpeiesIEHHBIX «OpOU-
Tax». Pa3mep aroma omnperesnsercss pa3MepoM ero 1eKTPOHHON 0OOIOUKH.

Anekmpor — 3TO MeNbyaiiias yacTULa BEIECTBA C OTPULIATEIbHBIM IEKTPUUECKUM 3apsiIoM

(e=1 6-1071 KYJIOHA), KOTOPBII IIPUHSAT 32 JIEMEHTAPHBIN JIEKTPUUECKUI 3apsifl.

YToObI MOHSATH, HACKOIBKO MaJTBI 3TH CyOATOMHBIE YACTHIIbI, HA/IO MPEACTaBUTD, YTO €CIIA aTOM-
HOE SI/IPO YBEJIMYUTh JJO PA3MEPOB MAOTUTPAKKH BPOJIe «(POJIbKCBATeH-KyK», TO pa3Mep JeKTPOHA
OylIeT ¢ TOPOILHHY, a TONEPEYHOe CEYCHUE MEKTPOHHON 000IOUKM — B [1Ba pa3a OoJIbIIIe TUIOMIAAN
KyOb1. BOT Takue mpocTopbl OTBE/IEHbI SJIEKTPOHAM.

Slapa aTOMOB OKpY>KEeHBI O POMHBIMHU ITOJISIMH, B KOTOPBIX ITPUCYTCTBYIOT 3JIEKTPOHBL. DTH MOJIS
10 CPABHEHUIO C KPOXOTHBIMH 3JIEKTPOHAMH TaK OI'POMHBI, UTO ITyCTOE MPOCTPAHCTBO aTOMa COCTaB-
aser 99,99... nponenTta. Ho 310 mpocTpaHCTBO Ha caMOM Jiejie He SIBJISIETCS ITyCThIM; OHO COCTOMT
u3 OECKpaiiHEro MHOXECTBA dHEP2emU4ecKux 4acnom, CO3JA0IINX HEBUIMMOE, B3aNMOCBSI3aHHOE
none ungpopmauuu. Tlostomy Bc€ B u3BecTHOM Ham BcenenHoi Ha 99,99. npoiieHTOB COCTOUT U3
SHEPruM, Wik UH(POpPMALIMK, TO CTh OOJIbIIasi YacTb BeeneHHOM npeacTaBisieT u3 ceds moggo0Hoe
«ITyCTOE» MPOCTPAHCTBO. M3-32 3T0r0 Marepusi GECKOHEYHO MaJjia 110 OTHOIIEHUIO K OTPOMHBIM IPO-
CTpPaHCTBaM, KOTOpPbIE KaK Obl HE UMEIOT B ce0e HIMUETO «MaTepHaIbHOT0».
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DNEKTPOHBI, JBIKYIIHECS BOKPYT sIApa HA 3THX OSCKpalHUX MOJIsIX, BEAYT ceOsi COBEPIIEHHO
HEeTpeaCcKa3yeMo — OHM Kak OyATO He TOTUMHSIOTCS TeM 3aKOHaM, KOTOpbIe YIPAaBIISIOT MaTepueit
B Haieil kpynHomacmrabHoi BcenenHoil. B oquH MOMeHT OHHM 3Jiech, a B APYrOM UX YKe HET —
Y HEBO3MOXXHO TPE/ICKa3aTh, IJe U KOrJa MOsIBATCS MeKTPoHbl. COrlacHO KBAHTOBOMEXaHUYECKOM
TEOPUH MOJOOHOE MTPOUCXOIUT U3-32 TOTO, UTO INEKMPOHBI CYUECMBYIOM OOHOBPEMEHHO 8 OECKOHe-
HOM 4UCAe B03MONUCHOCIIEN, UAU BEPOSMHOCTEI.

B Hauasie 1BaanaToro Beka yuéHsle 3aMETHIIH, YTO B HEKOTOPBIX SKCIEPUMEHTAX JIEKTPOHBI
Be/lyT ceOs1 Kak TBEpAbIe Tesa. CJIOBHO Iapbl Ha OMITbSIPIIHOM CTOJIE MTPY CTOJIKHOBEHHUSIX, OHU OTCKa-
KMBAIOT APYT OT Jpyra. CorlacHO MEXaHUCTUIECKOMY TPEICTABICHUIO HBIOTOHOBCKOM (DU3UKH — 3TO
BIIOJIHE MPECKa3yeMblil BAPUAHT MOBEJCHUS YaCTUIl. B qpyrux e sKcriepuMeHTax JIeKTPOHBI BETy T
ce0s1 CKopee Kak BOJIHBI Wi cBeT. Harpumep, «9KCIEpUMEHT C JIBOWHOM IIEJIbIo» MOKa3al, 4To OJ1H
Y TOT € IEKTPOH MOXKET POXOJUTh OMHOBPEMEHHO yepe3 JIBe 1eu. Takoe siBjieHrue HEMBICIIUMO C
TOYKH 3pEHMsI HBIOTOHOBCKOH (DPM3MKH, TTPEACTABIISIONICH JIEKTPOH B BUJIE KPOIIEYHOTO «OUITbsIPI-
HOTO 1mapa». TONBKO BOJIHBI, a HE YaCTHIIbI, CIOCOOHBI IPOUTH Yepe3 ABa OKHA OJHOBpeMeHHO. U
TOr/Ia YYEHBIE C/IENAIM BBIBOJ, YTO IEKTPOH MUMEET JBE B3aMMHO UCKJII0Yatonye (hOpMbl CyILIECTBO-
BaHUSl — 9HEpeuro N 6euecmeo, TO eCThb MEKTPOH — ITO HE MPOCTO MaTepuasibHAasl YacThlla U He
TOJIBKO 3Heprusi. OH IeUCTBUTENBLHO 00/1aJaeT CBOMCTBAMY YaCTHUIIBI M BOJIHBI. B pe3yibTaTe HeKOTo-
pble (PU3MKH CTaJIM HA3bIBATh EKTPOHBI «BOJTHOBBIMH TMakeTaMu». K ToMy ke B IeCTBUTEILHOCTH
JIEKTPOHBI BOKPYT siJiep He IBUKYTCS MO (PUKCHPOBaHHBIM opOuTaM. [IpocTpaHCcTBO, B KOTOPOM OHU
HaXOISATCS BOKPYT sijiep, OOJbllle HATIOMUHAET HEBUIMMOE Tose (Mir 00ako nH(pOopMaIum). 1o
TI0JIE COCTOMT M3 SHEPruH, €€ YaCcTOThI M CBETA.

IToCKOJBKY 27IEKTPOH B OCHOBHOM CYIIECTBYET KaK SHEPIrHsi, MM KaK BOJIHOBAsI BEPOSTHOCTD,
TO €CTh OH He BCeraa sABIsieTcst (PM3NIECKON MaTeprei, TO COIJIaCHO IPUHIIMITY KOPITYCKYJISIPHO-BOJI-
HOBOTO JTyaJTA3Ma HEM3BECTHO, TJI€ B JIEKTPOHHOM 00JIaKe OH MOXKET MOSBUTHCS. 1 0OBIYHO 37IEKTPOH
TOSIBJISIETCSI, TOJIBKO €CJIM 32 HUM KTO-TO HaOmopaeT. Kak Tonpko HaOmogarenh HAUMHAET UCKATh
3JIEKTPOH, TO BHUMaHUe HaOmoaaTeNsi (HarpasJieHHasi SHEPrusl) 3aCTaBlisieT MOTEHIUATIBHYIO SHEp-
TUIO IEKTPOHHOTO 00JIaKa CKMMAThCS B IEKTPOH, TO €CTh MPEBpAIaThCsl B MaTeprIo. Tak 3JeKTPOH
13 MUpa OECKOHEYHBIX BO3MOKHOCTEW (HEM3BECTHOTO) MPOSIBIISIETCS] B U3BECTHYIO BEIMYMHY, KOTO-
pasi ¥ JIOKaJIM3yeTcsl B MPOCTPAHCTBE U BpeMeHH. Korna e HaOsmoaress mpekpaiaeT cleJuTh 3a
3JIEKTPOHOM, TO OH, KaK BOJHOBasl (DyHKIIMsI, CHOBA CTAHOBUTCS TOJIbKO BO3MOKHOCTBIO. A IMEHHO,
NIEKTPOH TpeBpallaeTcsi 0OpaTHO B SHEPrUI0 M BO3BpAIAETCS K «CBOEH COOCTBEHHOW CTHXHU».
CHOBa CTaHOBSICh SHEPrUell U BO3MOKHOCTBIO, OH TepsieT CBOIO JIOKATbHOCTh'!. Takum oOpazoM, B
KBaHTOBOM MMPE pa3yM U MaTepusl Hepa3AeI1MBl.

MoinHoe BiIMsIHIE pa3yMa Ha MaTepUIO MPOSIBIISIETCS U B TOM, UTO KOT/Ia YeJIOBEK OTBOAUT CBOE
BHUMaHME OT TeJia, TO MepecTaéT ObITh TEJIOM — U Y HEro MCYe3aeT BO3MOXHOCTh MCIIOIb30BAHUS
CBOMX 4yBCTB. Koraa oH OTBOAMT BHUMAaHUE OT JIIOZIEH, 3aHMMAIOIIMX KaKOe-TO MECTO B €ro KU3HH,
TO MEePecTaéT NACHTU(PHUIMPOBATHCS C HUMH U 3aBHUCETh OT UX UYBCTB U XKEJIAHUI.

CBolicTBa 3J1eMEHTAPHBIX YaCTHI]

DieMeHTapHbIE YaCTUIIbI 00JIAIAI0T OCOOBIM UMNYACHBIM CEOUCINBOM, KaK €CIv Obl OHU UMENN
OCh BpAILIEHUs] U BPAILIAJIUCh B Ty UJIM B IPYTYIO CTOPOHY. DTO SIBJIEHUE NO-AHIJIMICKY HAa3BAJIU CHUH.
IIpeanonaraercs, 4TO 3T YACTHILIBI UMEIOT IApOOOpasHyIo (hOpMy, XOTS Ha CaMOM JieJIe 3TO CBEPHY-
TOE B KOHMYECKYIO CUpaJib 1noje. [Ipy 3ToM 4acTuipl HOCTOSHHO CKPYUMBAIOTCS U paCKpYYMBaIOTCS
B 32JJaHHOM JIMaIia30He, B pe3y/IbTare Yero u oopasyercs HarpaBjleHHOe MarHUuTHoe 1osie. [Ipu sTom
OJIHa MOJIOBMHA JIEMEHTAPHBIX YaCTULl UMEET OJJHO HalpaBJieHue JBMKEHH, a Apyras — oOpaTHoe.

'3r0r addexT yaanocs Habmonars ¥ Ha Monekynax ymiepeHa C g, Macca KoTopsix B 1300000 pa3 Gomblie Macchl 71eKTpOoHa.
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Takum 00pa3oM CIUH — 3TO ¢hasza OsudceHus: (CnuUHapHvlii oeHomer), OGaarogapss KOTopomy adco-
JIIOTHO BCE B MUKPOMUPE IBUKETCS B haze UM npomusoghase.

CnunapHbolii ¢penomer BHOCUT BKJIAJl BO BCE CTAaTUYECKHME XaPAKTEPUCTUKU U TUHAMUYECKHE
CBOKMCTBa KaK MHHEPAJBHOW, TaK W OMOJIOTMUYECKOH, TO eCTh kuBOH, MaTepuu. CITUH, IPUHAMAET
HETIOCPE/ICTBEHHOE YJYacThe BO BCEX MpoIieccax 0Opa3oBaHUs JIEKTPOHHON 000IOUKH aTOMOB, (hop-
MHUPOBaHHSI MOJIEKYJI, TIPOCTBIX M CJIOKHBIX XMMUYECKUX CBSI3EH, KPUCTAILIOB, OellKa U MpOCTel-
IIMX OPraHU3MOB. BCE 3TO 3aBUCUT OT pacKpy4MBaHUs U CKPYUMBAHMS CO CKATUEM U paclIMpeHUEM
CIMHA.

B vepapxum KBaHTOBBIX ONpENEICHU CIIMH SIBJISIETCS YETBEPTHIM KBAaHTOBBIM uMciioM. Eciu
TOBOPUTD 00 3JIEKTPOHE ¥ IIPOTOHE, TO OHU OBIBAIOT ABYX BUJIOB: OIHY B JaHHBIII MOMEHT CKpY4MBa-
10TCs1 (YCJIOBHO CIMH -1/2), npyrue packpyuuBaTcs (YCJI0BHO cruH +1/2). Takum oOpazom, BO Bpe-
MEHHOM IPE/ICTaBIEHUH Mbl UMEEM YEThIpE BHJIa aTOMOB Boziopoza. Hu ¢pmsnyecku, HU XUMUYECKH B
CBOEM MH/IMBU/1yaJIbHOM COCTOSIHUM OHU HE OTJIMYAIOTCS, HO OTIIMYAIOTCS 80 8PEMEHHOM NPOSBAEHUU.

C Touku 3peHus (pU3MUECKUX MPeICTaBICHUI CIIMH ONPEIENSIET U TO, UTO BCE MUKPOITPOLIECCH
uayT B (pase WM npotuBodase, To eCTb UMEIOT cocmosiHue noaspudayuu. Ilponeccel, He coBnaga-
fotye 1o asze, CHUKAIOT CyMMapHYIo 3(peKTUBHOCTD, a B C/Iyyae TOYHOTO COBMAJCHUS B TIPOTH-
Bo(paze — B3auMoyHHuTOX)awTCs. [Iponeccel ke, copnagamiye no ¢pase, CyMMUPYIOT Hepruo. B
cpefie ¢ JICBOM MOJISIpU3aIiel MPeBOCXOIHO KUBYT CYITHOCTH C TOM ke nonsipu3areid. I Hao60opor.

B cBs3M cO criMHApHBIME CBOMCTBAMH BCE MaTepHasIbHbIe BOIUIOIIEHHS UMEIOT OUTIONSpPHOE
TIOJIEBOE COMPOBOXIEHHUE, TO €CTh UMEIOT YCJIOBHO 8X00 U 6b1X00 3Hepeuu. TakiuM 00pa3oM, TIaHeTa
3emuist, 4enoBeK, OMonornyeckasi KJIeTKa MJIM MUKPOOPTaHU3M CBSI3aHBI C YIOPSAOUSHHON TUHAMMU-
YEeCKOW OpHUEHTAIIMel MONIEeBOM CTPYKTYpPbI, KOTOpAsi U ONpeessieT ClIOCOOHOCTh BEIIECTBA B3aUMO-
JEWCTBOBATh C MATHUTHBIMU TIOJISIMMU.

B pesynbraTe MHOTOBEKOBBIX HAOMIONEHUI YCTAaHOBJICHO, UTO NpAGdsi NOASPU3AUUS CTIOCOO-
CTBYeT OMOJIOTMUYECKOM KU3HH, a JieBasi yrHeTaeT e€. Bc€ kuBoe Ha MecTax ¢ JIeBOW MOsipr3aluen
rUOHeT, a ¢ MPaBoi Mossipusalyet — 6ypHo pacTer. Bee KydyKU U YepBSUYKH CBEPTHIBAIOTCS [JIsI 3UM-
HEH CIISTYKY TaKXke B MECTax C MpaBoy MOJIsSpU3aIUei.

Bekrtop aeiicTBusi B MecTax C JIeBOM MoJisipU3aliiell HarlpaBjieH BHU3, a C MPaBoW MOJIspU3a-
uueir — BBepx. Ha mMopckoil raau npu B3MIsiAe U3 KOCMOCA BUJIHBI OTPOMHBIE BOPOHKHU, KOTOpPbIE
COOTBETCTBYIOT MECTaM C JIEBOM Nojsipu3auueit. Eciiv B KOHMUECKYI0 BEpIIMHY 9TOI SHEPreTU4ecKon
BOPOHKH TOMAAAI0T KOpalib MM CAMOJIET, TO UX yTATUBACT BHU3.

Ceituac B HaIlIleM IPOCTPAHCTBE MPeo0naiaeT nesds noaspusayusi. [1oaToMy denoBek, Kak BUJL
C TIpaBOM MOJIsIpU3aleli, HAXOAUTCS B YTHETEHHOM COCTOSIHMHM, B OTJIMYME OT MHOTHUX MHKPOOOB,
IJ1s1 KOTOPBIX 3TA CUTYyaIMsl OJIaronpusiTHA.

B kocMuueckux Maciiradax SHeprusi ¢ mMpaBoy MONSIpU3aIMel — 9TO 3BE3/IbI, a C JIEBON — U€p-
Hble IIpbl. Takum oOpaszom, Kocmoc, B cBoéM nepeBoe Kak «Ilopsiok», 9TO Ha3BaHUE OMpaB/Ibl-
Baer.

Otkpeitust yu€Horo B. U. IllymakoBa? nmoaTBepauiu, 4To Aj1sl o0ecredeHus KU3HU KPOBb T10
XO[y CBOETO ABUKEHUS BPAIAETCs 1o uacogoli cmpeaxe. IIpy 3TOM SpUTPOLIMTH HAXOAATCS BO B3Be-
IIEHHOM COCTOSIHUM U B IIOTOKE KPOBU TOXke Bpaialotcs. [Ipruém ux BpaitieHre poucxXoauT B IJI0C-
KOCTH, IIEpIEHAUKY/IIPHOM K BEKTOPY ABUkeHUs KpoBU. [Ipy BpalieH1u spuTpOLMTHL M KPOBb TaKkKe
CO3JAIOT 21eKMPOMAZHUMHBIE NOAS.

WTtak, KpoBb HE TONBKO CO3/IAET SHEPTHI0, HO U TIEPETOHSIET €€ TI0 KPOBEHOCHOMY pycCily, 00pa-
3ysl TAKUM 00Pa30M 00BEMHbLI pe30Hamop, KOTOPBIA CIOCOOEH MepeaBaTh 3Ty SHEPruio MpaKkTuyie-
CKM MTHOBEHHO. [Ipy 3TOM 3pUTpOLIUT SABJISAETCS HE TONBKO MEPEHOCUMKOM 3allacéHHOU B JIETKUX
SHEpruu, HO U €€ TeHepaTopoM, a TakkKe U PeTpaHcasATOpoM. B pesysnbrare sHeprus JIErkUX MIHO-

2 Banepuit MiBanosuy Illymaxos (1931-2008) — coBeTcKmii U POCCUICKUI Bpay-TPaHCIUIAHTOJIOT, OJWH U3 OCHOBOIOJIOKHUKOB
KJIMHUYECKOH TPAHCIUIAHTOJIOTMH M CO3/1aTeNb HayKU 00 MCKYCCTBEHHBIX OpraHax.
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BEHHO U ITOCTOAHHO HGpCH&éTCH B CaMbIC OTIIEUIéHHbIC Y4aCTKH HAIETO OpraHrn3ma. Kax Toibpko ABH-
JKCHUEC KPOBU NPEKPAIIACTCA, TYT JKE IIPEKPAIIACTCA U IIEpeaavdad SHCPIruu, C COOTBETCTBYIOIIIMM UCXO-
JOM...

®oT1oH. BzanmonpeBpaiiieHue BelecTsa 1 SHEPruu

JIBOVICTBEHHBI! XapaKTep CyOaTOMHBIX YACTHII SIBJISIETCS OTPAKEHUEM B3aMMOCBSI3M SHEPIUH 1
BEILIECTBA, KOTOPYIO OTKPbLT HeMEeNKHi (pU3HMK-TeopeTHK Anboept DitniTeiH (1879—-1955) B Havane

1900-x rogoB 1 BbIpa3uj B 3HAMEHUTOU (hopMyIie E=mc>.

brnaronapst 5ToMy OTKPBITHIO CTAJIO U3BECTHO, YTO BELIECTBO U SHEPIHsl SIBJISIIOTCS B3aUMOIIpe-
BpalllaéMbIMU. IMo 3HAUUM, UMO MONCHO NPeoOPA308aNb He MONbKO GEULECINBO 8 SHEP2UIO, HO U
SHepeuto 6 seujecmso. Y XoTs1 (pU3MKH MOKA 1€ ONBITHBIM IyTEM B JJaA00OpATOPUSX HE J0Ka3aIH OCy-
IECTBUMOCTh TAKUX MPEBPAIICHU, HO TTOXOXHe SIBJICHUS YKe HAOMI0Ia0TCs Mpu paboTe ¢ IKCIepH-
MCHTAJIbBHBIMH AOCPHBIMUA YCTAHOBKAMM. B stnx YCTaHOBKax BLICOKOSHepFeTI/I‘{eCKI/Iﬁ q)OTOH CBETa
KOCMHYECKOTO JIy4a, TPOXOAsi BOMM3M TSIKEIOro aTOMHOTO si/Ipa, OCTAaBJIsSIET OTIEYATOK Ha TUIEHKE
TaKUM ke 00pa3oM, Kak ecd Obl OH CIIOHTAHHO CTaHOBWJICS MApPOW «4acTHUIlA — aHTUYaCTUIa». B
9TOM cilydae (DOTOH MpeBpalllaeTcs B Mapy 3epKaJbHbIX YaCTHI], TO €CTh SHEPrUsl CTAHOBUTCS Belle-
CTBOM. DTOT MPOLIECC MPOTUBOMOIOKEH TOMY, KOTOPBIN MPOUCXOIUT, KOTIa BEIIECTBO U aHTUBEIIIe-
CTBO IPH B3aUMOJICCTBUY YHUUITOXKAIOT JIPYT IPYyTra, BHICBOOOXKAasi OrPOMHOE KOJTMIECTBO SHEPIHU.

Takoe B3auMHOe MpeoOpa3oBaHue (CBeTa B BEIIECTBO U HAOOOPOT) MOXET IMOKA3aThCsl CTONb
K€ HEBO3MOXXHBIM, Kak, HAaIlpuMep, MpeBpalieHue sOJI0K B areJbCUHbI U 3aTeM CHOBA B SIONOKH.
OnHako, BOBMOXHO, ITPOMCXOAUT HE B3aMMHOE MPeoOpa3oBaHUe ABYX MOJTHOCTHIO Pa3IMYHBIX CyO-
CTaHIIUM, a SIBJICHUE, CXOIHOE C UBMEHEHUEM a2pe2amuoz0 cOCMOsiHUS BelecTBa (Kak, Halpumep,
BOJIa TIpeBpaIlaeTcs: B TBEP/BIH Jie/l, a TOT MPEBPAIAETCS B BOAY).

B mMomeHT npeBpainieHus U3 CBeTa B BEIECTBO ¢homoH (BOJTHOBOM MaKeT CBETa) Kak Obl 3aMe/l-
JISIeTCS M 3aCTHIBAET. A yUUTBIBAs, UTO GMOM COCHIOUN 8 OCHOBHOM U3 NYCHMO20 NPOCMPAHCMEA, ITO
O3HAYAET, YTO KPOIIEUHbIE YaCTUIIBI, KOTOPHIE 3aMOJHSIOT 3TY MyCTOTY, HA CAMOM JeJie MOTYT OBITh
BCETO JIMIIIb 3aCTHIBIIMMU (POTOHAMHU CBETA, a TOrJa Ha MUKPOKOCMUYECKOM YPOBHE 8CE 8eujecmeo
npeocmasnsiem coooli NUULb 3acmuleULUIL ceen.

OpHako CBeT, Kak U3y4aeMblii OOBEKT MPHUPOIbBI, OCTAETCS OIHUM M3 CaMBIX 3araJlouHbIX e€
(peHomeHOB.

Bo Bpemena HriotoHa* (hoTOH HECOMHEHHO CUMTAJIC MaTepraibHBIM 00beKTOM. B aTOM City-
Yyae MaTepust paccMaTpUBaIach Kak CylIIHOCTh, KOTOpasi CIOCOOHA OECKOHEUHO JeTIUThCS, a €€ OCHO-
BOIIOJIATalOIIUM JIEMEHTOM SIBJISIACh Oe3pa3MepHas BellecTBeHHast Touka. [Ipu 3Tom Touka Oblia
OUeHb MACCHUBHOM, MOCKOJIbKY BCsl BeeneHHast cxkumaercst B 9Ty TOUKY. M XOTsI KOPITyCKyJIsipHOE
npeacTapiieHre o (hOTOHAX OBLUIO OMPOBEPrHYTO BOJHOBBIMU ombiTamMu FOHra*, omHako HOBYIO, BOJ-
HOBYIO, KOHLECIIIHIO pa3pa6aTbIBaTb HE MMPUIIIOCH, ITOTOMY YTO BOJIHOBAsA TEOpHUA BCIICCTBEHHLIX
cpen yxe cymectBoBaia. E€ u npumeHwn, 6e3 TOKHOM OIJISAKY HA TO, UTO 3¢hup (pusndeckuii
BaKyyM) sIBHO HE OTHOCHUTCSI K BEIIIECTBEHHBIM CpeaM.

Cy11ecTBOBaJIO HECKOJIBKO BApPUAHTOB MPEICTABICHUI O MPUPOJE CBETa: TO B 00pas3e BOJHBI,
TO B 06pa3e YaCTHUllbl. B utore xe cBer 6I)UI IMPU3HAH IMOTOKOM YaCTHI C BOJIHOBBIMU IPHU3HAKAMU
WA, HA000POT, BOJTHOBBIM ITOTOKOM C KOPITYCKYJISIPHBIMU TTPU3HAKAMHU.

[Tpu 3TOM BOJTHOBAsI KOHIIETITMs (DOTOHOB MOTJIa OBITh OMPOBEPrHYTA JTIOOBIM OITBITOM, TIOJI-
TBEPXKJAOIIMM KOPITYCKYJISIPHOCTh (DOTOHOB, Ml TAKHMX OIBITOB OBUIO TIPEIOCTaTOYHO. B pe3ynbrate
ObLT CIeJIaH BBIBOJL, UTO (DOMOH He S18ASLeMCsL HU BOAHOM, HU YaCULel, Ymo OH — 310 Heumo ocoooe.

3 Ycaax Heioton (1643-1727) — aHrMiicKMiA (pU3MK, MaTeMaTHK, MEXaHUK M aCTPOHOM, OJIMH W3 CO3JaTeNieid KJIACCHUIECKOM
duzuKy.

* Tomac IOHr (1773-1829) — aHrnuiickuii ecrecTBOUCIIBITATENb, OOUH U3 CO3/aTeNlel BOIHOBOI TeOpUH CBeTa.
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HckmounTtensHOCTh (DOTOHA MPOSIBIISIETCS. KPOME BCETo MPOUYEro B TOM, 4TO (POTOH HE MOJIa-
JaeT 1oj AeWCTBUe KBAaHTOBOTO MPUHIUIA HeornpeneneéHHocTu [eiizendepra’. Odnanas u3BecTHON
CKOPOCTBIO, (POTOH (POPMAIBHO JOMYCKAET HEOIPAHUYEHHYI0 TOYHOCTh U3MEPEHHSI CBOMX KOOPIH-
Har.

B kBaHTOBOM MMEpe HeT Ge3pa3MepHbIX 00beKTOB. Tam HET MecTa M JIOKaJIbHBIM OOBEKTaM
¢ 6eCKOHeYHBIMH TTapamMeTpamMu. JIIo0oi MaTepraibHbIi OOBEKT UMEET KOHEUHBIN 00BEM U JIpyrHe
KOHEYHBIE MTapaMeTphl. 3aT0 KaX bl MaTepHaIbHbI OOBEKT UMEET MUHUMAJILHBIN IEMEHT (KBaHT),
13 KOTOPBIX (KBAHTOB) OOBEKT M C(pOPMHUPOBaH.

DomoH — 3mo K8AHMOBbII 00BEKN, ONUCLIBAEMbIL UECIUMEPHOU MAMPUUel.

Marpuriia ¢oToHa HMIECTUMEPHAs1, TOTOMY YTO KBAaHTOBOE MPOCTPAHCTBO MPEIONIOKUTEIBHO
HIMEET COTOBYIO CTPYKTYPY, UTO U 33/1a€T Pa3MEPHOCTh STON MaTPUIIbl, B KOTOPON PEAIbHOCTHIO SIBJISI-
eTCsl BpallleHUe BCEX KBAaHTOBBIX KOHCTPYKIIMIA BOKPYT IIECTH KOOPAMHATHBIX OCEW MPOCTPAHCTBA.

370 BpaleHne MPOUCXOAUT MOCIEOBATEILHO BOKPYT KaXI0U OCH, HO MbI €0 BOCITPUHIMAEM
KaK OJJHOBPEMEHHOE M TOJIBKO B OJJHOM HaIlpaBJIeHUH, KOTOpOe U 0003HaYaeM Kak cnvH. [Tostomy B
HayKe HanbOoJiee TOJTHO OMKUCAHO TAKOE YaCTHOE CBOMCTBO (DOTOHA, KAK NOASPUIAUUSL.

KommnmiaTuBHOE Ornpe/esieHre NOHATHS «KBaHT» JIOMYCKAaeT Kak MaTepraibHOe, TaK M HeMa-
TepUaIbHOE MpeJCTaBlIeHne KBaHTa. Kearmoebiii (homon — 3TO JTOKATM30BAHHBIN OOBEKT, KOTOPbIA
HE JISIUTCS HA COCTaBHbIE YacTy. [Ipy 3TOM OH He SIBJISIETCS U YaCThIO KAaKUX-JIMOO YCTOMYMBBIX 00b-
eKTOB WM oOpa3zoBaHuid. [loatomy ghomonwt He obpasyrom cpedy.

®oTOH, HECOMHEHHO, SIBJISIETCS] YHU(PUIIMPOBAHHBIM MEPEHOCYMKOM KBAHTOBAHHBIX MOPLIUIA
sHepruu. Xotsl (POTOH HeJeanM, HO TIePEeHOCHMAsi UM SHEpPrusi MOXET MOPLMOHHO M3MEHSIThCS B
MpoILIeCcce ero JKU3HEHHOTO LIMKJIa, HO He MTPOM3BOJIBHO, a TOJIBKO B CTPOTO OINPEAEIEHHBIX CUTYalIUsIX.
[Noka 13 TaKuX CUTYaIMiA U3BECTHA TOJIBKO OJHA: 3TO 3€pKaJIbHbIe OTPakeHUsI (POTOHOB, COMPOBOK-
naemsie 3¢pdextom dorurepa’.

OpHako (DOTOH HUKAK He BIHCHIBACTCS B MPUBBIYHOE MPEACTABJIEHHWE O KBAHTaX, Kpome
OJIHOTO: COJIEp)KaHKe SHEPTUU B HEM MEHSIETCS CTYIIEHYaTO. DHEPrusl OQHOU CTYIIEHbKU U SIBJISETCS
(poronnbM kBaHTOM. Takoii potoH umeet yactoty B 1 I'i u nimny BosHbl B 300 000 kM. OnHako
noioOHbIN (hOTOH TMOKa He oOHapyxeH. U ecnu B mpupoae He cymiecTByeT (pOTOHOB ¢ yacToToi 1
I'u, TO Kakas ke Torna MUHUMalIbHasA Yactota ¢otoHa? [leiicTBylolas KBaHTOBasi MOZEb HE JAET
Ha 3TO OTBeTa. POMoH He ModHcen hopMUpPosams Ycmouiiuugvle pomorHbvle 00vekmbvl. A UMEHHO 3TO
CBOICTBO SIBJISIETCS] OCHOBHBIM M OTJIMUMTENbHBIM MPU3HAKOM YacTull. [lomydaercs, 4To B pupoze
HE CYIIECTBYET pa3HOBUIHOCTEN (POTOHOB.

Takum 00pa3oM, YHHKaJIbHbIE CBOMCTBA (DOTOHA HE MOTYT OBITh OTHECEHBl HU K BOJHOBBIM
NIEKTPOMArHUTHBIM SIBJICHUSIM, HA K KOPITYCKYJISIpHBIM. MHOTHE (POTOHHBIE TEOPUU HE MOTYT CUH-
TaThCsl AICKBAaTHBIM OIMCAHUEM pealbHbIX (pusnyeckux mpoueccoB. Ho oduimansHas Hayka cuu-
TaeT, 4To (POTOHBI CHOCOOHBI T€HEPUPOBATHCSI ATOMHBIMH SIIPAMH, OTAETbHBIMU JIEKTPOHAMU U
TUIA3MEHHBIMH NTOTOKaMH. TakvM 0Opa3oM, BOITPOC O KBAHTOBOM CTaHJApPTe KOHCTPYKIMU (POTOHA
OCTa€TCs1 OTKPBITHIM U TpeOyeT N3yUYeHUsl.

MouekyJia

Ecnm B34TH IBa aTOMa, KX/l CO CBOMM SIJPOM, M IOMECTUTh MX TaK, YTOObI 0Opa30BaIach
MOJIEKYJ1a, TO HAJIO)KEHUE JIBYX SHEepruil OyJeT TeM MeCTOM, IJie aTOMBI JIeJSITCS CBOEH SHEpruei,
UMeEIoOLIEN 0cobyro uacmomy. JTa SHEPrusl JePKUT JBa aTOMa BMECTE U CO3/1aET MOJIEKYJTY C HOBBIM
nosieM 3Hepruu. TakuM o0pa3om, 0ObeTMHEHHBIE aTOMBI, 00pa3ysl MOJIEKYITy, OOMEHUBAIOTCS SHEP-
rueii-uHgopmaimenn 1 NpruoOpeTaoT pa3iuyHble (PU3MUECKUe CBOMCTBA U XapaKTePUCTUKHU (TLIOT-

5 Bepuep I'eitzenoepr (1901-1976) — Hemenikuii (hM3HUK-TEOPETHK.

6 Kpucruan Jlonnep (1803-1853) — aBcrpuiickuil MaTeMaTHK U (pU3MK.
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HOCTb, TEIUIOEMKOCTb U T. I1.). DTH CBOMCTBA YK€ OTJIMYAIOTCS OT TeX, KOTOPbIE UMEJIM aTOMbI IIPU
MX pa3JesIbHOM CYLIECTBOBAHUM.

Mornekyna, mpuoOpertasi ocoOble CBOMCTBA, (hOPMY M CTPYKTYpY, TOXKE CO3JaET HOBOE TOJe
SHEeprum, KOTopoe OKpykaer e€. Mex 1y coO0i MOJIEKYITb TaKKe 00pa3yloT CBSI3U U JIeNATcss uHpOp-
Manyei u Hepruei. [JoOapnsomuecss K HUIM aToMbl 0Opa3yloT HOBblE XUMHUYECKHE BEIECTBA CO
CBOMMHU TOJISIMM SHEPIHM, KOTOPBIE YAEPKUBAIOT (PU3NYECKYI0 (POPMY ITHX BEIIECTB U JAIOT UM
BO3MOHOCTb CYILIECTBOBAaTb. DTU aAMOMHbIE SHEP2EMUUECKUE CUNbL PEATIBHBI U MTOAJAI0TCS U3Mepe-
Hu10. B sHepreTnueckoi yactu (popMupyeTcsi BOJTHOBAs CTPYKTYpa MOJIEKYJI, B TOM UMCJIE U MOJIEKYT
JHK. B cooTBeTcTBMM €O CBOMMU BOJTHOBBIMU CTPYKTYPAMM «BBIPACTAIOT» U CAMU MOJIEKYJIbl. Boi-
HOBAsI CTPYKTYpa MOJIEKYJIbI OOJIbIIIE BCETO MOX0Ka HA MHOZOMEPHYIO 00BEMHYIO BOAHY, CTAOUIIBHOCTD
CYILIECTBOBAHUS KOTOPOW 00ECHEeYMBAETCSI BBICOKOYACTOTHBIMU SHEPIUSIMHU, PE3OHAHCHBIMU SHEP-
TUsIM JII0OBU. BRICOKOUACTOTHBIE SHEPIUM, OTHOCSIIMECS K SHEPTeTUIECKON YaCTH YeJIOBeKa, B COOT-
BETCTBUM C 33JJaHHBIMU BOJTHOBBIMH CTPYKTYpPaMH 00pa3yioT B cede 0osee HU3KOUaCTOTHBIE BOJIHBI,
KOTOpBIE 11 (PU3UYECKOTO TeJla SIBJISAIOTCS yKE HE CTOJIbKO BOJIHAMU SHEPruil, CKOJIBKO .1eMeHmap-
Holmu yacmuyamu. OTCIOIA U TPOMCTEKAET Ta JABOMCTBEHHOCTh CBOMCTB, KOTOPBIE MPOSBIIAIOT Jie-
MEHTapHbIE YACTULIBL: C OJJHOI CTOPOHBI, OHU AEUCTBYIOT KaK 801Hd, & C IPYrofl — KaK Kopnyckyad,
TO €CTh KaK «TBEPOE» Teso. Pa3nnyHple KOMOMHALIMKM TaKUX HU3KOYACTOTHBIX BOJH, TO €CTh 3Jie-
MEHTAPHBIX YACTHII, OCYIIECTBIISAIOTCS B COOTBETCTBHH C 60JIee CIIOKHBIMH BOTHOBBIMU CTPYKTYPaMHU
SHEpPreTUYecKOi YacTu 4esioBeKa. biarogapsi 3ToMy 371eMeHTapHble YaCTULIbl CO3/AI0T KAUeCTBEHHO
HOBBIE 00pa30BaHMs C COBEPILIEHHO MHBIMH CBOMCTBAMH, YeM IPOCTOEe CYMMUPOBAHUE CBOKCTB 3Jie-
MEHTApPHBIX YaCTUIl. DTU HOBOOOPA30BAHMS MUMEIOT OTHOCUTEBHO BBICOKYIO CTaOUJIBHOCTH CBOETO
CYILIECTBOBAHHUSI U CBOMCTB. VIMEHHO OHU SIBJISIIOTCSI MaT€PUAIBHOW OCHOBOM /17151 00pa30BaHMsI Belle-
CTBA U HA3BIBAIOTCS amomami, U3 KOTOPbIX (POPMHUPYIOTCS MO1€KY.Abl — B COOTBETCTBUH C elE Oosee
CJIOKHBIMU BOJTHOBBIMM CTPYKTYpaMM SHEPreTUYECKOHN YacTu (PU3UUYECKOrO TeJla YeJIOBEKa.

Kierka, TKaHb, Oprafbl M TeJO

W3 monekyn co3paiotcs kaemku (PU3NYECKOro Tesia 4esaoBeka. KieTku crpositcs B COOTBeT-
CTBUM C SHEPreTUYECKMMH BOJHOBBIMM CTPYKTYPaMM I'€HOTUIIA U T€HHOW MaTpuibl (PU3MYECKOro
Tesa yesnoBeka. CyliecTBOBaHUE KJIETOK MOAJEP/KUBACTCS SHEPIUAMU KU3HU KaK OIHUM U3 MPOSIB-
JIeHWUH SHEePrui JII0OBU. DHEPriy JTIOOBH BTEKAIOT B s1Apa KJIETOK. S1/1pa KIIETOK BHITOIHSIOT (DYHKLIUIO
CeprieuHbIX LEHTPOB KJIETOK. fI/ipa KJIETOK Takke cofepikar B cebe MaTepruan30BaHHbIE CTPYKTY Dbl
reHOTUIAa M TeHHOM MaTpuLibl B BUAe Moiekyl JJHK. U 3neck, Tak ke Kak ¥ BO BceX JpYyrux ciaydasx,
OCHOBOMH CYIIIECTBOBAHUS SIBJISIOTCS BBICOKOYACTOTHbIE SHEPTUH JIIOOBU.

7Kusyro kaemxky Takxke OKpy:XaeT IoJie SHEPruy, Jatolee et sku3Hb. KieTka uznyyaer pasimy-
HbIe YacToThl cBeTa. COrTacHO KBaHTOBOM OMOJIOTUH 3TO OUOEPHONOHDL, YACTOTHI KOTOPBIX COOOIIAIOT
0 (PyHKIMSX KJIETKU. YeM JIydllie 370pOBbe KJIETKU, TeM TrapMOHIUYHEe OMO(OTOHBI, UCITyCKAaeMBble
ef0. OOMeH nH(popManuern MeKLy KJIETKOH M OKPYXKAOIIMM e€ TIoJIeM SHEPTUH IMPOUCXOIHT Yepes
3JIEKTPOMArHUTHBIE YACTOTHI CBETA HA KBAHTOBOM YPOBHE. DHEPruu, U3 KOTOPBIX COCTOMT 3TO TOJIE,
HAaxXoJATCS B TaPMOHUYHOM B3aMMOAEHCTBUU APYT C JPYroM. DTH SHEPIUU 3aCTaBJISIOT M KJIETKH
paboTaTh BMECTE KaK COOOLIECTBO, KOTOPOe (DyHKIIMOHUPYET TaKkKe B FAPMOHUM.

Ha crnenyiommx, Oojee HU3KOYACTOTHBIX YPOBHSX W3 KJIETOK CTPOATCS TKAaHU, OpraHbl U
CHUCTEMbl OPraHOB (PU3MUYECKOro TeJla YesIoBeKa.

['pynma kjeTok oOpasyer mkarb, KOTopasi Takxke oOnasaeT nojaeM. TkaHu 00pasyloT opzatbl,
KOTOpBIE TaKXke 00JIa1aloT T0JIeM, B TOM UKCIIE SJIEKTPOMarHuTHOM SHeprur. Opransl B OyKBaJIBHOM
CMBICJIE TIOJTyYaI0T UH(OPMALIMIO U3 ITOrO SHEPIeTUUECKOTO 0151, B KOTOPOM CYILECTBYET U NaMATh
STUX OpPraHoB. VIMEHHO TakuM 00pa3oM sHepaus, oonadaiouiast uHgopmaueti, 6ausien Ha Mamepuro.

W3 oTAenbHbIX OpraHoB MOMYYAIOTCS CUCmeMbl: ONIOPHO-BUraTesbHas, CEpAEYHO-COCYIUCTas,
NUILIEBAPUTENIbHAS, PENPOAYKTUBHAS, SHAOKPUHHASA, TUMpaTHyecKasi, HepBHas, IMMYHHAas U ApY-
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rve. TU cUCTeMbl (DYHKITMOHUPYIOT, OTOMY UTO TOTYYalOT SHEPIHI0 U MH(OPMAITUIO U3 OKPYXKaIO-
IIMX UX OJIEH. A BCE BMECTE CUCTEMBI CO3/1AIOT 1M€10, OKPYKEHHOE U TPOHU3AHHOE MOJISIMU SHEPTUHU.
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Martepus Kak ’KuBasi 10J1eBasi CTPYKTypa

WTak, MBI BBISICHUIIM, YTO U3 «ITyCTHIX» aTOMOB COCTOSIT MOJIEKYJIBI. A M3 MOJIEKYJI — BCSl MaTe-
pUs Hallel pealbHOCTH, B TOM YHMCJIe U HalM Tena. To ecTh TBEpaas Marepusi COCTOUT U3 TIOJIEBBIX
CTPYKTYP C pa3HbIMU BUOPAITMIOHHBIMH YaCTOTaMH, KOTOPbIE HAXOASATCS B TAPMOHUM MEXILy COOOM.
®opmBbl MaTepUM C pa3HBIMUA YaCTOTAMM, KAK Y BOJIHBI, U3JTy4aeMble PaJUo- U TEIECTAHLIUAMU, COCY-
IIECTBYIOT B OHOM 00BbEME MPOCTPAHCTBA.

[TockomnbKy MaTepusi COCTOMT U3 SHEPreTUUECKUX I0JIel, 3HAUUT, U caMa OHA SIBJISIETCS SHEP-
reTu4ecko cTpyKTypoil. [Toss ke Kak Obl M BOBCE HeMaTepHraibHbl. DIEKTPOMArHUTHBIE U IPaBHUTA-
LIMOHHBIE TOJIS1 HE SIBJISIIOTCS BEILIECTBOM, &, KaK TOBOPUJI DUHIITENH, CKOPEe YK BELIECTBO COCTOUT
u3 noneil. Takum 006pa3om, MaTepusi — 3TO SHEPreTUUECKHE MOJsl, U OHA CKOPee SBJISICTCS NPOUECcCoM,
YEM GeUYbIO.

CoBpeMeHHbIe TeOpUH M0JIEN MTPULIUIA HA CMEHY TPaJIUIIMOHHBIM MPE/ICTABIECHUSAM O AyIle KaK
0 HEBUAMMOM CTPYKTypUpyIollieM npuHiume. CBOMCTBA JEKTPUUYECTBA U MarHuTa BIUIoTh 10 X VII
BEKa OMHUCHIBAJIMCh KaK HEKUE HEBUAMMBIE CHIIbI («IYIIN»), 3aKJIOUEHHbIE B MATHUTE WJIM B JJIEK-
TPUYECKU 3apSKEHHOM TeJle U CIIOCOOHBIE IEWCTBOBATh HA PACCTOSTHUM.

[Tonyuaercs, 4TO MOJIA — 3TO COBPEMEHHOE Ha3BaHUE Il HEBUAMMBIX OPraHU3YIOIUX CHJI
[Tpuponsl. C npeBHUX BpeMEH 3T Crilbl HA3bIBATIUCH «IyIIaMu». [lyiry Mupa, anima mundi, Ternepb
30BYT «I'PaBUTALIIOHHBIM IOJIEM>.

Jlylly MarHura CTajayv Ha3blBaTb «MAarHUTHBIM IIOJIEM», IYIIy JIEKTPUYECTBA — «JIEKTpUYE-
CKHUM TosieM». Iyl pacTeHuid 1 )KUBOTHBIX, a TaKKe AYIIH, OTBEUYAIOIIUE 32 Pa3BUTHE SMOPHOHA U
POCT TeJia, TOMYYHUIA B COBPEMEHHOW OMOJIOTMH Pa3BUTHS Ha3BaHUE «MOP(OreHETUYECKUX TOJer>.
JLy1m KUBOTHBIX MOKHO OBLIO Obl HA3BaTh «IIOJISIMU MHCTUHKTA M TIOBEJICHUS», a PO MCUXUYECKYIO
JeSTeIbHOCTDb YeJIOBEKa CKa3aTh, YTO OHA «PETYIMPYETCs MOJISIMU MO3Ta U Cepauar».

Takum 06pa3om, Bcsi MaTeprsi IPE/ICTABIISIET U3 ce0s1 «CMMOMO03» HEKHX nosieid. B ocHoBe THx
TOJIE HAXOUTCS TI0JIe MIEKTPOHOB, IIPOTOHOB M HEUTPOHOB, CBEPHYTOE B BOPOHKOOOPA3HYIO CITH-
painb. CTeneHpb 3aKpyYeHHOCTH STOW CIUPAIIA OTPakaeT SHEPTUI0 CBOEOOPA3HOM CIETTKU JIENTOHHOTO
Y KYJIOHOBCKOT'O T0JIel. YUEHbIE CUMTAIOT, YTO UIMEHHO 3TH IOJIsI HAXOISATCS B OCHOBE MaTepUaIbHOM
CyOCTaHIIUM, B TOM YHCJIE YeJIOBEUECKOro Tea.

JlenToHHOE MOJIE

Jlenmonnoe none — 310 TONEBasi CTPYKTYpa, KOTOpasi HE MpPOSBISETCA MO MPUHLMIY Mps-
MBIX IEKTPOMEXAaHNYECKUX B3aUMOIEHCTBUI. JIeNTOHHOE 1oJ1e MoX0%e Ha MH(POPMALIMOHHOE T0JIe.
Onnaxko 11t “H(POPMAIIMIOHHOTO ¥ TPaBUTALMOHHOTO TIOJIeH MTpo3pavyHa Jiiodast MaTepus, a 1is JieTl-
TOHHOTO TIOJISl — TOJIBKO KaK Obl «HEKMBas» MaTepusl.

B stoM ciiyyae Hamo 3agymarbes O TOM, KaKylo MaTe€puI0 CUMTATh KHUBOW, a KaKyl0 — HEXH-
Boi. PU3MKM HAa ypOBHE KBAPKOB OOHAPYKUIIH SIBJIEHUSI, KOTOPbIE OHU TIO3THUECKU Ha3BAJIM UBero-
8bIM B3AUMOOECIBUEM, APOMAMOM U 04aPOS8anuem, TIPUJAB TEM CaMbIM KBapKaM XapaKTep KUBBIX
cymects. OHu ((pU3MKM) Tak ¥ TOBOPAT: OYapOBaHHBIM KBapK. Ha ypoBHE aTOMOB y4€HBIE TOBOPAT
00 SHEpruM CpoACTBa aToMa K EKTPOHY — HY YeM He Mapoyka KMBBIX cyiecTB? B moBepienue
Pa3roBopa 0 MUKPOMHUPE BCIIOMHUM TOT U3BECTHbIN (DaKT B IKCIIEPUMEHTATIBHON (DU3KKE JIeMeH-
TApHBIX YACTHULI, YTO COCTOSIHME HAOMIOAATEN sl BIMSIET HA X0 U UCXOJ IKCTIEPUMEHTA.

Tenepp nepeMecTUMcsl 13 MUKPOMHPA Cpa3y Ha ypOBEHb OOJIbIIMX KOCMMUYECKUX TeJ: IIJIaHET,
3B€37, KoMmeT... Coerckuit actpopusuk Hukonain Anexcangposuu KoseipeB (1908—1983) cozpan
Teopuio BpeMeHu, OruCchIBAIOIYIO CJI0KHbIE ITPOLIECCH B3aUMOIIPEBPAIEHU BpeMEHU U SHepruu. B
YAaCTHOCTH, €ro Teopusl YTBEPKIAET, YTO 3BE3/Ibl U3TYYaIOT CBET HE TOJIBKO 32 CYET TEPMOSIICPHBIX
peaxkuu.
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[Nonoxenue cpoeii Teopur Ko3bipeB MpoBepril B MPAKTUYECKUX IKCTIEPUMEHTAX, TAK UTO y HAC
HET OCHOBAaHWH HE JJOBEPSATh YIEHOMY, KOTOPbIN CUUTAI, UTO KU3Hb, CBETSAIIASCS B HAIIIUX IJ1a3aX, U
COrpeBaloIIMi 3eMIII0 COJTHEYHbIN CBET UMEIOT €AUHYIO PUPOAY U OJVUHAKOBbIA UCTOYHHUK.

[TosTomy BOIpOC O TOM, KaKyl0 MaTepHio CUATaTh HEKMBOM, HE TaK MPOCT, KAK KaXeTcs Ha
NIEPBBIA B3I,

VuéHble ke CUUTAIOT, UTO KUBAS MATEPUs OTIMYAETCS OT HEKUBOHM TEM, UTO UMEET SUEUCYIO
cmpykmypy, KOTOpasi He BCera MpOosIBIISETCS] aHATOMUYECKH. SluencTbie 00pa30BaHUsl UI'PAOT POJIb
00BEMHBIX pe30Hamopos. JISITOHHOE T0J1e TOXE BHIIVISANT, CJIOBHO sTYENCTAast BOJIHA, U KOTI/a e€ rnapa-
METpPbI COBMAJAIOT C TTApaMETPaMU STYEUCTOIN CTPYKTYPbl OPraHM3Ma, TO OHU BXOJST B PE30HAHCHBIH
oOMeH nH(popMaIren.

Teno yenoBeka OyKBaJIbHO HAIIITUMIOBAHO STYEUCTBIMU OOpa30BaHUSIMU, HAYMHAS C sAEp KIle-
TOK, UMeIoNIMX (popMy sIiiIa U pabOTAIONINX Ha BBICOKMX YaCTOTaX, U 3aKaHYMBAsI TIOJIBIMH OpraHaMH,
PE30HAHCHAs YacTOTa KOTOPBIX COCTABJISIET AECSATHIE U [JaXe COThIE JOIH 2epia’.

JlenToHHOE MOJIE PACHOIOKEHO B MIPOCTPAHCTBE OUEHb HEPABHOMEPHO. B HEKOTOpHIX MecTax
3emiti OHO PHOOPETaeT AHOMAJIBHO BBICOKYIO IIJIOTHOCTb, ¥ TOT/Ia Ha HeOe MOXKHO YBHIETb ero (par-
MEHTHI B BUJIE BOCBMEPOK, KBAJIPaTOB WX KPecTOB. OUeHb 4acTo MPOSIBIISIOTCS CETKU C SIBHO BBIpa-
JKEHHBIMH MEPIAIOIIMMH y37IaMH. DTO BCE U €CTh MPOSIBJICHH S MOBBIIIIEHHON IIOTHOCTH JIENTOHHOTO
HoJIS.

VY JenTOHHOTO MOJIsi OTCYTCTBYET MHEPIMSI TIPU TiepeHoce MH(POPMAIK, TO €CTh B KaKOW Obl
Touke Kocmoca H1 Tpon301u10 coObITHE ¢ N3MEHEHHEM IUIOTHOCTH JIENTOHHOTO MOJIsA, MH(pOopMaLus
00 9TOM MIHOBEHHO MPOSIBIISIETCS BO Beex Toukax Kocmoca.

DHepreTyKa JEeNTOHHON COCTABIISIONIEN HE3HAYMTENIbHA 110 CPABHEHUIO C 3JIEKTPOMarHUTHOW —
OyKBaJIbHO O TporieHTa. [Ipy yBennvyeH!n TIIOTHOCTH IEKTPOMArHUTHOTO U3JTyYeHUsI COOTBET-
CTBEHHO YBEJIMUYMBACTCS U TUIOTHOCTD JIENTOHHOTO MoJisi. Ha 3TOM CBOWCTBE OCHOBAHBI CIIEKYJISAIMN
C BOTHYTBIMHU 3epKajlaMu. B camoM fiete, ecim B34Th O0JIbIIOe BOTHYTOE 3epKajio B (hopMe HIeaTbHO
MPaBUJIBHOTO NapadoIon/ia U OCBETUTH €r0 MOIIHBIM H3JTy4aTesieM, TO JIETKO 0OHapyKuBaeTcs (POKyc
M0 MAaKCUMAJTBHO CBETSIIEWCS TOUKe. B 3TOil jke TOUKe MMeeTcs MOBBIIIIEHHAs! KOHLIEHTPAaIys Jiel-
TOHHOTO MOJIsI, YTO MOATBEPKAAeTCs, HapuMep, mpuoopoM «Jlenbra». B mpocTpaHcTBe ¢ BHICOKON
KOHIIEHTpAIMel JIEITOHHOTO TIOJIs1 IPOSIBIISIIOTCS] M BOCITPUHUMAIOTCS 3pEHHEM YeJIOBEKa MPOIIECChI
BBICOKOYACTOTHBIX YPOBHEH. A BO3JEHCTBHE STOTO JIENTOHHOTO TOJIsl Ha HE3[J0POBbIE KJIETKU Opra-
HM3Ma BO3BpAILlAeT UX B UACAIBHO IPABIIIBHOE U 3710POBOE COCTOSIHUE.

7 Tepi1 — eMHMIIA H3MEPEHHs YaCTOTHI TIEPHOIMYECKUX IIPOLIECCOB (HAIpUMEp, KO/eGanHil) B Me:k/1yHAPOIHOM CHCTEME eIMHHIT
(CH), a takxe B cuctemax eaunul CI'C u MKI'CC.I'enpux Pynonsd I'epir (1857-1894) — Hemenkuii pusmk.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,

WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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