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AHAaJIN3 ONLITOB N0 OTKJIOHEHHUIO
yactun. Boaopoa — 310 He NPOTOH

SlnepHast (pu3MKa — BecbMa HEMpOCTOi MpeaMeT, U B MEPBYI0 Ouepedb MOTOMY, YTO yUeHbIe
MacCTEepCKU COBMEIIAIOT B HEM, CAMH TOTO He Bejiasl, JIOKb 1 UCTUHY. McTiHa — 3TO Bee HabmoaeMbie
SIBJICHU S, TUTIOC YaCTUYHO MX MHTeprpeTanys. JIoxp — 310 Oobinas 4acTh 0ObsSCHEHUI U TOJIKOBA-
HUH 9TUX sIBIeHW. AnepHas pusnka, Kak 1 Bcs (PU3MKA B 11€I0M HACTOJIBKO MOTPsi3iia B MYJIPEHBIX,
3aITyTaHHBIX TOJIKOBAHUSIX, JAJIEKUX OT MPaB/bl, UTO pa30UPaThCsl BO BCEM 3TOM CKOILICHUU HEBEXe-
CTBEHHBIX XUTPOCILJIETEHU!, MPEJICTABISIETCS IEJIOM BechMa ClIOkKHbIM. Ho He0OX0AUMBIM.

[pexnae Bcero, 4ToObI BEPHO paciyTaTh KJIYOOK IMPaB/Ibl U HETIPAB/Ibl, UMEHYEMBIN «siIepHast
usuka», cnemyer pa3oOpaTbcs B TOM, KaK YUeHbIe UCCIAETYIOT MacChl 3JIeMEHTAPHBIX YACTHUI] M XMHU-
YecKHX 7eMeHToB. [lonaraeM, UMEHHO 3/1eChb KPOETCsl OAMH U3 KOPHEN MHOTUX HEBEpPHBIX CyXk[e-
HUI, KaCaIOIIUXCs CTPOSHUSI XUMUYECKOTO JIEMEHTA.

BHauasie ciieryer HallOMHUTD O TOM, YTO HAay4YHbIE TEPMUHBI «MACCA» U «IHEP2USL» COOTBET-
CTBYIOT OKKYJITHBIM NOHATHAM « HHb» u « An», «Mamepusi» u «/Jyx». Macca — smo Hnv, Mame-
pus, Iloae Ilpumscenus. A suepeus — >5mo An, /yx, Illore Ommanxusanus. OObIYHO yUCHBIE
COOTHOCHT TOHSITUE «IHEPrUsl» CO BCEBO3MOKHBIMU TUIIAMH JIEKTPOMArHUTHOTO M3TydeHus. Tak
OHO U €CTb. DJIEKTPOMAarHUTHBIE BOJIHBI — 3TO CBOOOIHbIE YaCTUIIbI, HACHIIIAIONIHE U TIOKPHIBAIOIINE
XUMUYECKUE IeMEHThl. XUMUYECKUe JIEMEHTH MOCTOSTHHO OOMEHMBAIOTCS STUMU CBOOOJIHBIMU
(oToHAMH, TOTJIOMAIT U KCITyCKaOT uX. M cpen cBoOOAHBIX (DOTOHOB MPEOOIaJaloT YaCTHUIIb STH.
Tak 4TO HEYIUBUTEIBHO, YTO YUeHbIe Ha3bIBAIOT UCITyCKaeMble U MOIIoaeMble (POTOHBI OIHUM CJIO-
BOM — «3Heprus». Bor oHo — onAts BeuHoe npotuBocTtosiHre Ceera u ThMbl. Jlaxke yueHble oLy TUIIN
3TO, a Be/Ib OHU TaK CKENTUYECKH HACTPOEHBI B OTHOLIEHUH PEIUTMO3HBIX KOHIIETIINN.

VYueHble rOBOPAT U MUILYT, YTO B XOfI€ AJEPHBIX, XUMUUECKUX, MOJIEKY/ISIPHBIX MTPEeBpaILieHU
XMUMUYECKHE JIEMEHTHl UCIYCKAIOT Y MOMIOIAT 3Hepruio. Hy 4uTo ke, OHU COBEpILEHHO IMpaBbl.
JleficTBUTENBbHO, BCE MEPECTPOMKH U IEPTypOalIiu SIEMEHTOB COITPOBOXKIAI0TCS U3MEHEHHEM COfIep-
’KaHUsI B HUX CBOOOIHBIX (DOTOHOB — SHEPrUU. DHEPrusl — MPUUYMHA pachaia JoObIX KOHIJIOMe-
paToB 3JEeMEHTAPHBIX YacTull, Oylb TO TeJO, MOJIEKY/a, XMMUUYECKUI JIEMEHT WM KOMILIEKCHAsI
yacTuila (Takas Kak MPOTOH WA HEUTPOH, HaripuMep). POTOHBI BKIIMHUBAIOTCS B IIEINA MEKAY HYK-
JIOHAMH, U MCITyCKaeMOW MU dHepruei (3(pupoM) pa3faBUTaIOT, pa3pyllaloT, paciieruisior. Jliodas
CBSI3b — si/IEpHAsl, XMMHUUECKasi, MEKMOJIEKYJsIpHasi — UMeeT I'PaBUTAIMOHHYI0 OCHOBY. IIpuunHa
mo6oii csizu — Cuna [putsoxkenust. st Toro, 4ToObl pa3pymuTh JTOOYIO CBS3b, HY)KHO IIPUMEHUTh
ee antunos — Cuiry OTrajikuBaHus — 3(pup, SHEPruio. Mex 1y 4acTULIaMU CYIIECTBYET CBSI3b, [IOTOMY
YTO €CTh HEIOCTATOK SHEPTUU. A €ClTU Y YaCTHI] MOSIBUTCS UCTOYHUK SHEPIUU, KOTOPHIN BOCTIOMTHUT
9TOT HEJIOCTATOK, CBSI3b PA3PYIIUTCS €CTECTBEHHBIM MTyTEM.

Kak BbI noHMMaeTe, HEBO3MOKHO MPOCTO B3SITh U MOJIOKUTH JIEMEHTAPHbIE YaCTHIIbI, XUMHU-
YecKHe IEMEHThI WJIM MOJIEKYJIbl Ha BEChl, KAK MbI 9TO MpofesbiBaeM ¢ Teaamu. Ho ¢ Tex mop, Kak
OTKPbUIM MUKPOMHP, YYEHBIM OUEHb XOTEJOCh U3MEPUTh Maccy ero oobekToB. O, n3odperaresb-
HbII YenoBedeckud pasym! U urto ke — Bbixox Obu1 HaiigeH. B 1897 romy cap [Ix. dx. Tomcon
B Kapenaumescko# adoparopunt KaMOpHIKCKOrO YHHBEPCUTETAa OTKPBLT IEKTpoH. M oqHOBpe-
MEHHO MMOCTPOMJI MEPBbI Macc-CIIEKTPOMETP, CO3/IaHHBIA UM ISl U3yUYEHUs] BIUSHUS NIEeKTpUUe-
CKOTO ¥ MarHUTHOT'O TOJIEl Ha MOHBI, FeHEpUPYEMble B OCTATOYHOM Ta3e Ha KaTojie PeHTIeHOBCKOM
TpyOku. ToMCOH 0OpaTiil BHUMaHUE, YTO MOHBI JBHKYTCS 1O MapadoInyecKum Tpaektopusim. T. e.
MMEJIO MECTO OTKJIOHeHHe CuiiaMu MarHUTHOTO U 3eKkTpudeckoro noned. Hy, koneuno, B 1€ Bpe-
MeHa y4eHble He TOBOPUJIM O TOM, UTO MarHUTHOE T0JIe — 3TO IPABUTALMOHHOE, a NEKTPUYECKOe —
aHTUrpaBUTallMoHHOe. OHM U ceiiyac 00 ITOM He TOBOPAT, ITO Mbl Tak yTBepKkJaeM. [ paBuTalloH-
HOE TI0JIe CYIIECTBOBAJIO OT/IEIIBHO, CaMO 10 ce0e, a NEKTPOMarHuTHoOe — caMo 1o cebe. [Toatomy cap
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TomcoH yBaxus 00a B3aUMOJEWUCTBUS, U TIPEICTABUI 3aBUCUMOCTb TPAGKTOPUI IBMKEHHUSI HOHOB
B KauecTBE 3aBUCMMOCTH MEXAy Maccod U 3apsaaoM. O, OTIMYHO, PelWIM yYeHble TeX BPEMEH.
Ternepb MOKHO BBIYUCIUTH MAcCy, 3Hasl 3apsifl U CTETIeHb OTKJIOHEHUSI JBIKYIIUXCS OObEKTOB MHK-
pomupa. M HUKTO faxe He AorajplBajics TOrnaa, YTo Macca U 3apsi — 3TO OIHO U TO *ke. DTO MaJlo
KTO [TIOHMMAET M B HAIIIM JIHU. DTO Mbl IPOBO3IJIAIIAEM JAHHYI0 KOHUELHIO.

Ho kak ke Tak — BOCKJIMKHETE Bbl, €CJIM Macca U 3apsiJi — 3TO OJIHO U TO K€, TOr/a Kak MOKHO
C TIOMOIIIBIO OJTHOTO BBIYMCIHTH APyroe. A HUKakK, 0TBETUM Mbl. 00 310 nonHeiias epynna. 1 yue-
Hble OyyIIero 3To mpu3HaoT. OIHAKO MOCTABUB MAcCy B YMC/IUTENb, 4 HE B 3HAMeHaTeJb, cap Tomac,
B 11€JI0M, BBISIBUJI BEPHYIO 3aKOHOMEPHOCTb. UeM Ooibllie Macca JBIKYIIErocsi 00beKTa, TeM B 00JIb-
1iell Mepe OH MPUTATUBAETCS B MAarHUTHOM I0JIe (KOTOPOE €CTh MOJe MPUTSIKEHH). S BOT TOJIBKO
HE 3Halo, KaKoe 3HaYeHHE UMEET Macca B ciIyvae OTTAIKMBAHUSI MOHOB M YaCTULL B JIEKTPUUECKOM
nosie. Dnekrpudeckoe nose — 31o [None OtrankuBanus. Bomblie Bcero oTTankuBaThest OyayT OTpH-
LaTesIbHO 3apsikeHHble MOoHbL. [lon oTpuniatenbHeIM 3apsagoM cieayeT nonumars [lone OtrankuBa-
HUSl — aHTUMAacCy. Y KOHITIOMEpAaTOB YacCTHUI] Pa3JIMYHOrO Ka4ecTBa MOT'YT IPOSIBIIATHCS BOBHE, Kak
[Tonsa [pursxenus, tak u Ilons OrrankuBanus. [loatomy yaine Bcero umeer MecTo Kak OTTaJIKUBa-
HUE EKTPUYECKUM I10JIEM, TaK U MPUTSKEHUE MarHUTHBIM. [1o cTernenn oTTajkuBaHus B JIEKTPU-
YEeCKOM T10JIe Mbl MOXeM y3Hath BennuuHy [lonst OTTankuBaHusl (QHTUMACCY) JABUKYIIETocs: 00b-
€KTa, a 10 CTENEH! IPUTSKEHNS B MArHUTHOM noie — BesimunHy [lonsa [pursaxenus (maccy).

JI7151 yero Mul Bce 3T0 roBOprM? A [71s1 TOTO, YTOOBI CIEJIaTh SIBHBIM OIMH OYE€Hb IIPUMeYaTelb-
HBI (DaKT, KOTOPBIHA MOMOXKET MOHATh HAM — KaK CIYYHUJIOCh, YTO ObljIa MPUHSATA TEOPHUsl, COTIACHO
KOTOPOW B XUMUUYECKUX JIEMEHTAX MOKET COIEPkKaThCsl CTOJIb MAJIOE YMCIIO HYKJIOHOB, HAIPUMED,
B BOJIOPOJIE — BCETO OJMH ITPOTOH.

JlaBaiiTe MpoaHaJIM3UpyeM OIBITHI MO OTKJIOHEHUIO JBMKYIIMXCS YAaCTHIl U MOHOB B KaMepe
Busnbcona, moMeIeHHOM B MAarHUTHOE T10J1e. DT OIBITH IEPBBIM MPOBOAUI U aHaIM3upoBai Pesep-
¢dopn, B koniie 19 Beka.

[MpuBenem nuraty u3 KHUru «Ilymeeodumenv no Hayke» BEINKOTO 3HATOKA MAaTEPUATIBHOTO
Hacyleus 4enoBevecTBa Ailzexa A3umosa.

«OnpITHBIM 1yTeM Pe3epdopa ycTaHOBUII, UTO B MAarHUTHOM TOJIE asib(ha-yacTULIbl OTKJIOHS-
I0TCSI 3HAUUTEJIBHO MEHbIIIe, YeM OeTa-yacTullbl. bosee Toro, OHM OTKJIOHSUTUCH B MPOTUBOIOJIOK-
HBIX HAIlPaBJIEHUSIX, @ 3TO 03HAYAJIO, YTO ajib(pa-4aCTULIbl, B OTIMYKME OT OTPULIATEIBHO 3aPSKEHHBIX
NIEKTPOHOB, HECYT MOJIOKUTENbHBIH 3apsil. [1o BemmunHe OTKIOHEHUST ObLIIO BRIYKCIIEHO, YTO Macca
anba-yacTulipl, IO MEHbLIEW Mepe, B 2 pa3a MPEBBIIIAET MACCy MOHA BOJOPO/A, UMEIOLIETr0 MUHU-
MaJIbHBIN MOJIOKUTENbHBIN 3apsij. BennurHa OTKJIOHEHU s 3apskeHHOM YacTHULIbl B MArHUTHOM I10J1e
3aBUCHUT KakK OT €€ Macchl, Tak M OT 3apsjaa. M eciu NpuHATH, YTO MONOKUTENbHBIA 3apsj anbda-
YaCTHIIbI TAKOW k€, KaK Y MOHA BOAOPO/A, 3TO 3HAUYUT, YTO €€ Macca BIBOE IPEBBIILIAET MACCY TOTO ke
VIOHA; €CJIM K€ TIPEATOJIOKUTh, YTO 3apsj ajib(pa-4acTULIbl BIBOE BBIILIE, TO €€ Macca JOIKHa B 4 pa3a
MIPEBBILIATH MACCy MOHA BOAOPOJA, U T. .».

Bor Tak, myTem cpaBHEHUS U COMOCTABJIEHHSI M ObLiIa OTKPHITA (BBISIBIICHA) Macca JIEKTPOHOB,
anba-yacTull (KOTOpbIE €CTh IEMEHTHI I'eJIisl) U MOHOB BOIOPO/A.

Boo0rrie, rocriosa, OyabpTe BHUMATENIbHBI, 3/1€Ch OYEHb JIETKO 3aITyTaThCsl.

Cuna Wnepuuuy, OBUKYIIAsh YaCTUIBI, MOHBI, JIEMEHTBI, MOXKET MEHSTHCS B CIIyyae OIHOTO
1 TOrO ke oObeKkTa. Ho ecnm Mbl uccrieryeM 3ToT OOBEKT IO ero OTKJIOHEHHIO B 3JIEKTPOMArHUTHOM
T0JI€, MBI JIETKO MOXEM €ro NMPHUHATh 32 COBEPLIEHHO MHOM, U Hapeub MHBIM UMeHeM. O/IHaKo OH
Ipy 3TOM OyZIeT Bce TeM ke CaMbIM, NMPOCTO JBIKYLIMMCS C MHOW CKOPOCTBIO. Tak mpou30muio,
K IIPUMEPY, B Cllyyae NepeoTKphITUs (POTOHA B KAUECTBE JIEKTPOHA.

W eme omny nwmrary, u3 kauru — Jlanacoepr I'. C. DnemenrtapHblii yueOHUK dusuku. T.3.
Kone6anus u BonmHbl. OnTrika. ATOMHas U siaepHast pusuka, 1985:

«PaccmoTpum cnenyomuii onbIT. B oTkauaHHy10 KOPOOKY Mepej1 y3KOH IIeNbio B CBUHIIOBOU
reperopojike 2 MoMelieH paJroaKTUBHBIN npenapar 1 (Hampumep, KpylnUHKa paus). YCTaHOBUM
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IO IPYI'YIO CTOPOHY 1iesu ¢otorpadpuueckyio miactuHky 3. Ilocie nposiBiieHns Mbl yBUIMM Ha HEW
YEepHYIO TOJIOCKY — TeHeBoe n300paxkenue mear. CBUHIOBAs NIEperopojKa, CleoBaTeNIbHO, 3a1ep-
KMBAET PaJUOAKTUBHBIC JTyUM; U OHU IIPOXOIAT B BUJIE Y3KOI'0 ITyyKa yepes 1mesb. [lomectum tenepnb
KOPOOKY MEXy MOTI0CaMH CUJIbHOTO MarHuTa M CHOBA YCTAHOBUM B MOJIOkeHHe 3 (DOTOIUIACTHHKY.
[TposiBUB MJIaCTUHKY, OOHAPYKMM Ha HEH yKe He OJHY, & TPH MOJOCKH, U3 KOTOPBIX CPEIHSISI COOT-
BETCTBYET IIPSMOJIMHEHOMY paclipOoCTpaHEHMIO IMydKa U3 Ipenapara yepes Hiejb.

Takum 00pa3oM, B MArHUTHOM T10JI€ IyYOK PAJAMOAKTHBHOIO M3JTyYeHHUsl pa3fIe/IuiICcs Ha TPH
COCTaBJIAIIONINE, U3 KOTOPBIX JIBE OTKJIOHSIIOTCS IOJIEM B IPOTHBOIIONOXHBIE CTOPOHBI, a TPEThs
HE VCTIBITHIBAET OTKJIOHEHU . [1epBbie B COCTABIIAIONIME PEICTABISIOT COOOM MOTOKH MPOTHBOIIO-
JIOKHO 3apsikeHHBbIX yacTull. [TooKUTeNbHO 3apsikeHHbIE YaCTHILIbI MTOTYUYNUIM HA3BaHUE (-Uacmul
Wi o-u3nydeHus. OTpUraTesbHO 3apsKeHHbIE YacTHIIbI HA3bIBAIOT B-uacmuuyamu v B-usiyde-
HUeM. MarHuTHOe 1oJie OTKJIOHSIET O.-4aCTUIIbI HeCpaBHEHHO crabee, yeM B-uactuibl. HeliTpanbHast
KOMIIOHEHTA, HE MCIBITHIBAIOIASl OTKJIOHEHMS] B MATHUTHOM I10JI€, TIOJIy4Yn/la HA3BaHUE Y-uU3.ayue-
HUsD».

JaBaiiTe pazdepeM caMmyio HHTEPECHYIO YacTh OMbITa M0 OTKJIOHEHHIO JTy4yeid. B kakyio cTopoHy
Y TIOYEMY OTKJIOHSIIOTCS T€ UJIM WHBIE JTyUH.

OTtkayaHHasi KOPOOKa — 3TO KOpOOKa C OTKaYaHHBIM BO3AYXOM. TaM MCKYCCTBEHHO CO3/aH
BakyyM. OTCYTCTBYIOT XUMUUECKHUE IEMEHTHI.

«Kamepa BuiibcoHa — 9TO €MKOCTb CO CTEKJISIHHOM KPBIIKOW M MOPIIHEM B HUKHEH 4yacTH,
3aI0JIHEHHAs] HACBIIEHHBIMU TapaMu BOIbI, cliupra wid 3¢pupa. [lapbl THIaTeabHO OYMIIEHBI
OT TIBUTH, YTOOBI 10 TIPOJIETa YacTHIl y MOJIEKY/I BOIBI He ObUIO LIEHTPOB KoHAeHcarmu. Koraa nop-
IIEHb OITyCKAETCs], TO 32 CUET aAMadaTHUECKOro PaCIIMpPeH s TAphl OXJIaXJAI0TCS M CTAHOBSITCS Tlepe-
HACBIIIIEHHBIMU. 3apsKeHHAsl YaCTULIA, IPOXOAsS CKBO3b KAMEPY, OCTABJISIET HA CBOEM ITYTH LIETIOUKY
noHOB. [lap KOHIEHCcHMpyeTcs Ha MOHAX, Jenas BUOUMBIM ciel JyacTulbl» (Bukunenus, «Kamepa
Buibcona»).

Kak Buaute, B 000HX Clydasix IMeeT MeCTO pa3pekeHHast arMocgepa B MOJIOCTH KOPOOKH HITH
Kamephl. B ciyuae KOpoOKH — 3TO TOJHBINA BakKyyM. A B clly4ae KaMepbl — IPOCTO Ta3, a OH TOXe
paspesxeH. DTO OYeHb BaXKHO.

B o0oux cinydassx Mbl UMeeM 3JEKTPOMArHUTHOE I0Jie, OKPYKAlollee W MPOHU3BIBAIOIIEE
TOJIOCTh, B KOTOPOW MBI UCCJIETlyeM OTKJIOHEHHUE JTyYe.

Inaekmpomaznumuoe nosae — 31o 00JIACTh MPOCTPAHCTBA MEKLY AByMs rnomocamu. [Tonoxu-
TEeJIbHBIM (2HOJIOM) M OTpUIIATENILHBIM (Katofom). Kamoo — ompuuamenvhwlil noaroc — 310 0051acTh
MPOBOIHMKA (MeTaJlla), B KOTOPOM CYIIECTBYET M3OBITOK 37eKTPOHOB ((poToHOB). JIMOO K 3TOM
00J1acTy OJBEICH BHEITHUI UCTOYHUK JIEKTPHUUECKOro ToKa. JInbo mpocTo 3Ta 4acTh MpOBOJHUKA
COCTOMT U3 METAJIa, KOTOPBIM N0 CBOMM METAUIMYECKUM CBOMCTBAM YCTYTAeT MeTaJuly aHoza (T10J10-
JKUTEJIBHOTO MOJTI0Ca).

AHO00 — TIOJIOKUTEITBHBIH TIOIOC — 3TO YacTh MPOBOAHUKA, B KOTOPOH €CTh HEIOCTATOK JJIeK-
TpOHOB. JIOO ¢ 3T0i 061aCTH UCKYCCTBEHHO CHUMAIOT JIEKTPOHBL. JINOO MeTa, u3 KOTOPOro U3ro-
TOBJIEH aHOJ, uMeeT Oosbiniee [lone [TpuTskeHus, HeXeI KaTo,.

A B pesynbTate, MeXJ1y KaToIOM U aHOJIOM BO3HUKAET JIEKTPUUECKUIN TOK. DJIEKTPOHBI JABU-
XKYTCsI OT M30BITKA K HEIOCTATKY, Wi OT MeHblnero [lomns [putsokeHust K Oonbiemy.

W B 060ux ciyuasix — ¥ B OTKAYaHHOU KOpOOKe, U B KaMepe BuiibcoHa, 37IeKTPOHbI ABUXKYTCS
CKBO3b Pa3pekeHHOE MPOCTPAHCTBO OT KaToJa K aHOAy. DTO M €CTh JeKTpOMarHuTHoe mnose. T.
€. JIy4H, paclpoCTpaHSIOLIMECs OT paJIMOAKTUBHOIO UCTOYHMKA, HA CBOEM IyTH NEPECEKAIOT MOTOK
JBWKYIMXCS 9JIEKTPOHOB. VCIIBITHIBAIOT AaBJI€HUE C UX CTOPOHBI — OTTAJIKMBAHUE UMU. DTO BJIM-
SIHME OTPULIATEIbHOIO TIOJII0CA — OTTAJKMBAaHUE. A TaKkKe UCIBITHIBAIOT MPUTSKEHUE CO CTOPOHBI
TMOJIOKUTENIBHOTO ToJTIoca, rae Oonee cuibHoe [Mone [Mputskenus, yem y karoga. Y umenHo Ona-
rofgapsi pa3pexeHHocTu npoctpaHcTBa 310 [lone IlpuTskeHrss MOXeT olyImaTbesl JBUKYIIMMUCS
oObekTamu. Pa3pexxeHHOCTh B Kamepe BuiibcoHa BO3HHMKAET, KOT/ia MOpPIIeHb ABUKETCS] BHU3 (XOTS
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Y He ToJTHAs pa3pekeHHOCTh). Ecim Obl B Kamepe ObUT OOBIYHBIN BO3IYX, TO €r0 JIeMEHThl CBOUMHU
[onsamu OtrankuBanus sKpanuposaau Obl [lons [putsokenus snemeHToB aHoga. U mputsikenue
aHOJA HE OIIYINAIOCh OB

DNEKTPOHBI — B-IyUH — OTKJIOHSIIOTCS K QHOLY, T. €. K MOJIOKUTEILBHOMY TOJTIOCY.

DJIeMEHTBI TeNUs — O-JIyYd — YyTh OTKJIOHSIIOTCS K KaTofy.

A y-¢oTOoHBI BeryT ceOsi HeUTpaJIbHO.

Buumanue, MbI ceituac Oyaem pazo0iadaTh OJFH U3 IJIABHEHIITNX MUDOB COBPEMEHHON HAYKH —
YTBEPXKJIEHUE, COINIACHO KOTOPOMY, MOJIOKUTESbHBIE 3apsiipl MPUTATUBAIOTCS K OTPULATENIbHBIM,
a OTpULATEJIbHBIE K MOJI0KUTEIbHBIM.

Hwuuero nono6Horo He npoucxoauT. Kak Mbl yxke rOBOpHUIIH, 3apsi] — 3TO TO ke caMoe, 4YTO
u macca. T. e. kauectBo. JIn6o [None [putsxenus, mudo [one OTraskuBaHMs, IPUYEM OINpe/esieH-
HOU BEJTMYMHBI.

[Tpursxenue ectb nputskenue. OHo Bo Beenennoii onHo. [lone Tlputsskenus nputsrusaer,
[Tone OtrankuBanus orrankusaeT. Y He moxert [lone OtrankuBanus nputarusats. He MmoryT orpu-
LaTesibHbIE 3aps/ibl IPUTATUBATD MOJI0KUTEIIbHBIE.

OueBUIHO, YTO y OMBITOB C OTKJIOHEHHEM YaCTHI] €CTb WHOE OOBSICHEHUE, HEXeIH TO, UYTO
CYLIECTBYET.

Cunraercsi, 4TO JEKTPOHbI — 3TO HOCUTENM OTPULIATEIHOTO 3apsiid, U UMEHHO MO3TOMY
OHU OTKJIOHSIIOTCS (IPUTSTMBAIOTCS) K aHOAY — MOJIOKUTEIBHOMY IOJIIOCY MarHUTHOTO MoJisA. A o-
JIy44 — 3TO MOHBI I'eJIusl, HOCUTENH TMOJI0KUTEIBHOTO 3apsiia, BCJIEICTBUE YErO OHU M OTKJIOHSIIOTCS
K KaToAy — OTpULIATEIbHOMY TIOJIIOCY.

Ncnyckaemble paiioakTUBHBIMU JIEMEHTAMMU, IEKTPOHBI (OHU ke — (POTOHBI BEPXHUX YPOB-
Hell Pusnueckoro [lnana), ramma-(OTOHBI, a TAKKe JIEMEHTHI I'eJiusl ABMXKYTCS 110 UHEPIIMUA — UX
ket Cuna Muepuun. OHa y BceX y HUX pa3Hasi o BesmurHe. Kakaplil Jyd — 9T0 MOTOK 0OBEK-
ToB. Cpeiv 00bEKTOB MPOUCXOIUT NepepactipeesieHre 3(pupa, u3-3a 4ero Jaxe pa3Hble 10 KaYeCTBY
OOBEKTHI IBUKYTCS B TIOTOKE C OMHAKOBOM ckopocThio. Yactuiipl ¢ [lonsimu [putskeHrst TOpMO3SIT
qactuipl JH, a yactupsl ¢ [Tomsavu OTTaJIKUBaHU TOJKAIOT YacTULb VIHE.

VY doronoB ramma-ypoBHs [ons IMputsxerus Gombine, a [lons OTralkuBaHWS MEHBIIIE.
W nostomy 4TOOBI 3TY YaCTHIIBI MOTJIM BBUIETETh U3 COCTABA PAAMOAKTUBHOTO JIEMEHTA 1 TIOTYYUTh
CKOPOCTb, HEOOXOIMMYIO 1J151 TPEOIOJIEHUS PACCTOSTHHSI, TOTO K€, YTO U B cIydae (hOTOHOB BUIUMOTO
ayana3oHa, 3TuM (poToHaM HyKHO uMeTh OoJbinyto Crty Muepiun. Y oHu ee UMeIoT. Y 3JIeKTpOHOB
Cuna Unepiyu mensiue. [Tostomy Cuita MiHepumu BuiMMeIx pOTOHOB Jierde rnpeoposesaercs Cuiion
[Mputsxenns aHona u Cusoit [JaBieHus a1eKTpoHOB, BbleTalonmx ¢ katoga. Ooe stu Cusbl — [pu-
TsDKEHHUE aHOJIA U JIABJICHHE SJIEKTPOHOB C KaTo/ia JEUCTBYIOT Ha JBIIKYIIMECS B KaMepe Wi KOpPOoOKe
00beKThl MUKpomupa. Kpome Toro — eie mpuTskeHHE cO CTOPOHBI MPOBOIHMKA Katona. Ho oHo
MeHblIIe MpUTskeHus aHoga. I kpome Toro, BOJIb 3TOro ke BekTopa AeictByer Cuia [laBneHus
JBUKYIIUXCS C KaToJa MeKTPOHOB. B utore, anekTponsl ¢ ux Maioi Cuioit MHepiinu Jierko OTKJIO-
HSAIOTCS K aHOAY TOJ1 BIIMSIHUEM €TI0 MPUTSKEHHS U JaBJIEHHUS CO CTOPOHBI JIEKTPOHOB € KaToja. JTo
OTKJIOHEHHE XOPOIIIO 3aMeTHO. A BOT ramma (poToHsI ¢ ux Oonbioi Cusoit MHepruu ciabo pearu-
PyIOT Ha MoOyI0 U3 Tpex IercTByonMX CUil — U He OTKJIOHSIOTCS.

Uro kacaeTcst 3J1eMEHTOB Teus, TO 9TO KOHIJIOMEPAThl YacTUL. DT JIEMEHThl XapaKTepH-
3yI0TCs1 OOJBIIUM TPOIIeHTOM YacTull SIH. Best ux nepudepus 3amoHeHa 4acTUIlaMU 3TOTO THIIA.
ITO 03HAYAET, UTO MPUTSHKEHUE aHOAA M KaToJa Ha HUX JAEHCTBYET ciia00. DIEKTPOHBI, UCITyCKae-
MBI€ C KaTo[a, BPe3aloTCs B JIEMEHTHI T'e/ivsi M BHIOMBAIOT C MX TMOBEPXHOCTH aKKyMYJIMPOBAHHBIE
Tam cBoOozHbIe (hoToHBI. B utore, [Tone OTTanKMBaHuUs IEMEHTOB T'eJIUsI CO CTOPOHBI Yapa yMEHb-
miaercsa. A Tak Kak JIEKTPOHBI ABMKYTCA € Karozaa, u caMm Karon umeet [losne Ilpursaxenus, cie-
JIOBaTeJIbHO, pacteT nputskeHue reus Kk katony. UMEHHO [TO9TOMY SJIEMEHTHI I'EJINA
CJIET'KA OTKJIOHAIOTCA K KATOLY, T. E. K OTPULATEJIbHOMY I1OJIIOCY. Hy a npen-
CTaBJICHUE JIEMEHTOB I'eJIvsl B KAYeCTBE MOJIOKHUTENTHHO 3apsKEHHBIX — 9TO a0COIIOTHO HaJyMaHHbIN
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akT. DnemMeHTH renus xapakrepusyorcs [lonem OTTaJKMBaHUS — T. €., HAIPOTUB, OHU OTpPUIIA-
TEJIbHO 3apsKEHBL.

Tak 4TO, KaK BUIMTE, OIBITH MO OTKJIOHEHHIO JIy4Yel, UCITYIEHHBIX PaJIMOAKTUBHBIM JIEMEH-
TOM, JIETKO MOXHO OOBSICHUThH C TIOMOIIBIO BCE TEX K€ M3BECTHBIX HaM 3akOHOB — [IpuTshkeHUs
u OtrankuBanus. JIiob6oe BeniecTBo AeicTByeT Ha apyrue ¢ nomorinsio Cui [putskenus u Otran-
KHMBaHMSI — OJTHOBPEMEHHO.

To e caMoe MOKHO CKa3aTh OTHOCUTEIBHO MTPOTOHOB U X OTKJIOHEHUSI B SJIEKTPOMArHUTHOM
ToJe.

[Tpotons! ObUM OTKPHITHL B 1886 romy HemeukuM (pu3rKoM [OnbAITEHOM — C TOMOIIBIO
KaTOOHOU TPyOKH C nepOpUpOBaHHBIM KAaTOAOM OH OOHApYKMJI HOBBIM BUJ| U3TyYeHHUs], KOTOPOE
MIPOHMKAJIO Yepe3 OTBEPCTHs B KaTOJE B HAITPABJIEHUH, TPOTHUBOIIONIOKHOM ITOTOKY CAMHX KaTOJHBIX
aydeit. OH Ha3BaJl X KaHAJbHBIMU JTy4aMH. Tak Kak KaHaJIbHBIE JIyYH paclipoCTPaHSUIMCh HABCTPEUY
MOTOKY 3JIEKTPOHOB C KaTofa, KOTOPbIM ObLT IPUCBOEH OTpUIIATEIIbHbIN 3apsa, TOMCOH onpenenu
UX Kak MOJOXKHUTeNbHOEe u3mydenure. [1o BenmunHe uxX OTKJIOHEHUs B MAarHUTHOM TI0JIe YCTaHOBHUIH,
YTO CaMbleé MAJICHbKME M3 3THX YacTHUI] UMEIOT TOT e 3apsj U Maccy, YTO U MOH BOAOpoJa. DTu
YaCTUIIB! OMPENeIIN KaK aHTUIIONBI JIEKTPOHOB, 1 Pe3epdopa Ha3Bas X MpOTOHaMH (OT Tped.
«TIEpBbIE»). 3apsAAbl IPOTOHA U JIEKTPOHA ONPEAEIUIN KaK PaBHbIE IO BEJMUMHE, HO IPOTUBOIO-
JIOKHBIE 110 3HaKy. [IpuyeM nmpoToHy npucBouan Maccy, B 1836 pa3 NpeBbIIIAIONIyI0 MacCy dJeK-
TpPOHA.

Tak BOT, MPOTOHBI TOXKE OTKJIOHSIIOTCS K KaTody. [IpoToH — 3TO TOKe KOHIJIOMEpaT YacTwll,
XOTSl U MEHBIIEro Macimrada, HEeXelu XUMHUYECKue 31eMeHTHl renuss. OHM ToXe HaKaruIMBaioT
Ha CBOEW MOBEPXHOCTU CBOOOIHbIE YaCTUIIBI. M BHIOMBaHME STUX YACTHIL JEKTPOHAMHU, TBHKYIIH-
MHUCS C KaTo/Ia ¥ CTAJIKUBAIOIIMMUCS C TPOTOHAMH, BedeT K ycuienuio [ons [Tputsikenus: mpotoHa
CO CTOPOHBI Karofia. IMEHHO O3TOMY IIPOTOHBI OTKJIOHSIIOTCSI K KaTozy.

Tak 4TO, KaK BUJUTE, COBEPIIIEHHO HEBEPHO TOBOPHUTH TOJIBKO O Macce 3MEKTPOHA, MPOTOHA,
ramma-(OTOHOB M JIIOOTo Apyroro o0bekTa MUKpoMmupa. Cpeu HUX eCTh Kak MacCol, TaK U C aHTH-
Maccoi, kak ¢ [Tonem [Iputskenus, Tak u ¢ [onem OtrankuBaHus.

Kpome Toro, He CTOMT OIIEHUBATh MAcCy ¥ aHTUMACCY YaCTHUII U JIEMEHTOB, HE YUUTBIBAS TIPH
9TOM BEJIMUMHY XapaKTePUCTUKU JIEKTPOMArHUTHOTO TIOJIsA, a TaKkKe KayeCTBO MCTOYHMUKA YACTHII
Y 3JIEMEHTOB (T. €. YTO 32 XUMHUYECKHE JIEMEHTHI MX MCIyCKaloT). Bee 311 (hakTopsl BAMSIOT Ha CTe-
TMIeHb OTKJIOHEHUsI ¥ UX 00513aTeIbHO HAJI0 YUUTHIBATD.

Ho nagaiite BepHemMcs K Hayaly Hallleld CTaTbu, K TOMY, C YETO U HaYaJIu.

JlelicTBUTENBHO JIM Macca MPOTOHA PaBHA Macce MoHa Bogopoaa?

JIeiCTBUTENIBHO JIX B XMMUYECKOM 2JIEMEHTE BOAOPOAA BCErO OJVUH IPOTOH?

MoxeT 1 Takoe ObITb, YTOOB BO BCEX M3BECTHBIX XUMHUECKHUX JIEMEHTaX YHCIIO MPOTOHOB
COOTBETCTBOBAJIO €70 HOMEPY B mepuoanveckort tadmuie? Beapb 31o Beero sumbs HOMEP?!!!

Mp1 yoexaeHsl, uyTo ydeHsle 19 Beka, co3aaBaBIIie KOHIIETIIMIO aTOMa, OIIMOATNCh B TPaK-
TOBKE pPE3yJIbTaTOB CBOMX IKCIEPUMEHTOB. OIMOKa y4eHbIX B TOM, YTO OHU HE 3HAJIM MCTUHHOE
yKcio (pyHAAMEHTATbHBIX B3aUMOJIEICTBUIL, KOUX BCEro 2 — MPUTSIKEHUE U OTTaJIKMBaHue. BricTpa-
MBall OHM CBOU KOHLETILIMH, UCXOs1 U3 OJHOBPEMEHHOTO BO3JEHUCTBUSA 3TUX ABYX CUJl, BO3MOXHO,
OHM TOrAa Obl BEPHO OOBSICHUIM CYTh IMPOMCXOASIIETO ¥ BHICTPOMIIN TPABUJIbHYIO MOJIENTb XMMUYe-
CKOTO 3JIEMEHTA.

VueHble Janm cBOel MOJEIM aToMa HaMMEHOBaHME — IUlaHeTapHas. U npencraBumm ee Kak
IUIOTHOE SIIPO, HAMOJIHEHHOE IIPOTOHAMU U HeUTpoHaMu (310 COJIHLIE) € JIETAIOMIUMU BOKPYT S1pa
JIEKTPOHAMU, OJIMLIETBOPSIOLIMMU I1JIAHETHI.

OpHako MBI MojaraeM, YT0 MCTUHHAS TUIAHETAPHOCTh XMMUYECKOTO 3JIEMEHTa COCTOUT B €I0
COOTBETCTBUM HE COJHEYHOM CHCTEMEe, a MMEHHO IUIaHeTe — JIIoOoMy HeOecHoMy Tenly. B 1ieH-
Tpe — IUIOTHOE SIAPO, COCTOAIIEE U3 TSKEJIBIX JIEMEHTAPHBIX YaCTHUI] (MX KOHIJIOMEPATOB), TaK K€,
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KaK B IIeHTpe HeOECHOro Tejla COCPENOTOUEHBI TUIOTHbIE XMMUYECKHE JIeMEHThl. Mbl U Ha3biBaeM
9TO TUIOTHOE sipo riaHetoi. o Helt mbl xomuMm. Takasi MUHM-TUIAHETa €CTh B LIEHTPE JIIDOOTO
XMMHUYECKOTo 37ieMeHTa. A BOKPYT Hee — arMocepa, cocTosias u3 6osee Jerkiux KOHIJIIOMEPATOB
YaCTHI] — OHU COOTBETCTBYIOT XMMUUECKUM 3JIEMEHTaM Ta3aM, U3 KOTOPbIX COCTOSIT aTMOC(eEpHI I1a-
HeT. MOKXHO CcKazarh, YTo ecTh OoJiee TsKesble IPOTOHBI U ecTh Oosiee jierkue. TouHee roBopsi, ecTh
MHOI'O Pa3HOBUIHOCTEN HYKJIOHOB, U3 KOTOPBIX COCTOUT T€JIO XMMHUYECKOTO 7ieMeHTa. Tak ke Kak
€CThb OTPOMHOE YMCJIO Pa3HOBUAHOCTEN XMMHUECKUX 3JeMEHTOB. Ha mOBEpXHOCTH KOHIVIOMEPATOB
yacTull (HyKJIOHOB) HaKarIMBAIOTCsS CBOOOIHBIE YACTHUIIBI — (POTOHBI — UCITYCKaeMble COJTHLIEM HJIH
APYTUMHU CBETSIIMMUCS HEOECHBIMU TeJIAaMH, ¥ TIOMAAAI0IIMMU Ha 3eMJTIo, Wi JTio0oe apyroe Hedec-
HOE TeJIO.

Jlerkue HYKJIOHBI M aKKyMyJUpPOBaHHbIE (POTOHBI SKPAHUPYIOT TSKEIylo, IUIOTHYIO 4acTb
XMMUYECKOTO JIEMEHTa, TaK ke, KaK JIeTKUe XUMUYECKHE JIEMEHThl U MarHuTocepa SKpaHUPYIOT
IUIOTHYIO U )KUAKYIO YaCTbh IUIAHETH. Y JIETKMX HYKJIOHOB, TaK ke, KakK U y JIETKMX XUMUYECKHUX 3Jie-
MeHTOB, oueHb MHOro yactuil JH (¢ [Tonsavu OtrankuBanus). Cpeau (pOTOHOB Tak:ke MpeodIagaT
yactuibl AH. DPup, ucryckaemplii ITUMU yacTuliaMu, Hetpanusyer [lone [lpuTsaxenus rmioTHon
YaCTH — KaK XUMHYECKOI'0 JIEMEHTa, TaK U IUIaHEeThl. B pe3ysbrare, NposBiIeHUE NPUTSKEHU ST XUMU-
YECKOro JIEMEHTA WJIM TUIaHEThl yMeHbIaeTcs. T. e. yMeHbIlaeTcs: Macca — HO He UCTUHHAs, a TIpo-
SIBJISIOIIASCS BOBHE.

K yemy MBI Bce 9T0 roBoprM? A K TOMY, UTO y JIIOOOTO KOHITIOMEpaTa YacTHUI] eCThb peaibHast
Macca ¥ Ta, 4TO MPOsIBIISIETCs BOBHE. B cocTaBe XMMUYECKOTO JIeMEeHTa MOKET ObITh OU€Hb MHOTO
npoTtoHoB. Ho eciii OHM MTPUKPBITHI CBEPXY OOJiee JIErKUMH YaCcTUIIAMU, a TaKke CBOOOIHBIMU (POTO-
Hamu, ux Macca (ITone TlputskeHurst) He POSIBIISIETCS] BOBHE TaK, Kak eciy Obl He ObLIO 9THX Kpa-
HUPYIOIMX YaCTHII.

[TosTomy macca 31eMeHTa BOIopO/ia, MPOSIBIISIONIAsICS BOBHE, MOKET ObITh TIOUTH TAKOM Xke,
Kak y npotoHa. M Touno takoi xke. Ho mpu 3ToM 31eMeHT BOA0poa MPOCTO SKPaHUPOBaH JIETKUMU
YaCTUIIAMU, UCITYCKAIOLMMHU 3(pUp — uMeeT aTMocdepy. A MPOTOH JEUCTBUTEILHO UMEET MEHBIITYIO
Maccy — peajibHylo. Ho Tak Kak OH He KpaHMpPOBaH, €ro Macca coO CTOPOHBI OLIYIIAaeTcs Kak Macca
LIEJIOTO XMMHYECKOI'0 3JIEMEHTa BOAOPOJA.

He naoo nymamy peanvnyro maccy ¢ moii, Wmo, 60CRpuHuUMaemcs co cmoponvt. /lea 00s-
eKma mozym umems pa3auuHyro pearvryro maccy (Ilone llpumscenus). Ho u3z-3a sxpanupo-
8aHUSL 00H020 UACTUUAMU, UCRYCKAIOWUMU IPuUp, OHO OYOem 60CHPUHUMAMBCSL CO COPOHDL,
KaK umeroujee my jce Maccy, umo u opyzoe, 0eiicmseumenbHo 0ouee nezKoe.

Bor B uem Bech cekper. BoT mouemy yueHwle OMIMOOYHO MPUHSUIA MPOTOH 33 BOXOPOL.
Ha camom nienie B siipe BOOOpOa MHOT'O 3THX POTOHOB — TOYHEE, Pa3HbIX TUIIOB HYKJIOHOB. M uncio
IIPOTOHOB B Pa3/IMYHbIX TUMAaX XUMUYECKHUX IEMEHTOB HE COOTBETCTBYET HOMEpPY JIEMEHTA B IIEpH-
OIMYECKON TabsIHIIE.
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Apucroresnb u I'aaniieln o najeHnn Tej — aHAJIN3
X MHEHHH U COIOCTAaBJICHHE ¢ HAalIel KOHIenIuen

B Bormpoce, NOCBAIIEHHOM CKOPOCTH NAJIEHUA TEJI, COBpEMEHHAs HayKa corviacHa ¢ ['anuneem,
KOTOPBIIl B CBOMX OMBITaX SKOOBI JOOWJICS PE3yJIbTATOB, MPOTUBOPEYAIMX YTBEPXKICHUIO APHUCTO-
Tenst, OyaTo OoJee TSKeNble Teja MaIaloT ¢ OOJIbIIel CKOPOCThIO, HEXelH Ooee JIerKue.

MB!I cormnacHbl ¢ MHEHUEM APUCTOTENISA, U HE pa3fesiseM B3I 10B ['anuies o 3ToMy BOIpocy.
MBblI nonaraeM, 4To TsDKEJIbIE TeJla MafaloT ObICTpee JIETKUX.

Hagaiite nonpoOyem pa3o0paTbCs B 3TOM BOIIPOCE.

«Apucrorenb poawics B 384 1. 10 H. 3. B ropoge Crarupe, B ceBepO-BOCTOUHOI 00JacTU
I'peniin. I'opon Haxommscs HeAaueKo OT rpaHulbl ¢ Makenonuen, u oren, Apucrorens Hukomax
ObLT MPUIBOPHBIM BpauoM MakeJoHcKoro napst AMuHTh II. CoiH AMuHTH Puunm, ortenr Ajek-
canapa MakeJOHCKOro, ObUT JPYroM AETCTBa ApPHUCTOTEIIs, BIIOCIEACTBUM, Oydy4H I1apeM, OH IpH-
I71acCUI ApUCTOTENS] B HACTABHUKM K CBOEMY CbIHY AJleKcaH[py, OyayIieMy 3HaMEHUTOMY IOJIKO-
Bonuy» (Kynpssues I1. C. «Kypc ucropun ¢puzukm»).

ApHCTOTENIb BHEC OIPOMHBIN BKJIAJl B Pa3BUTHE HAYUYHO-(PUIOCO(PCKON MBICIIH.

«B peasybHBIX YCIIOBUAX IBMKEHHE KOHEYHO U TeJla MaJaloT ¢ pa3HOM CKOPOCTBI0. ApUCTOTENb
ToJ1araeT, 4to, YeM TspKesiee TeJlo, TeM OblcTpee oHO najaeT. Tonbko [anuiieit onpoBepr 3T0 MHEHUE
Apucrorens, NOATBEPAUB OTBEPrHYTOE APUCTOTENIEM YTBEPKAECHHUE, UTO B ITyCTOTE BCE Tea MaAaloT
omunHakoBo» (Kynpsasues I1. C. «Kypc ucropun pusukm»).

Bor 6ecena u3 kauru . ['anunes, B KOTOpOH TOBOPUTCSI O CBOOOJHOM Ta/ICHUH Tel.

«Cumnauuuo. ...ApUCTOTENb HOKA3bIBAET, YTO CYILECTBOBAHME JBUXEHHUSA IPOTHUBOPEUYMT
JomyIeHuio myctoTsl. Ero nokasarenscrso TakoBo. OH paccMaTpuBaeT /iBa Cilydasi: OQMH — JBUXKeE-
HUE TeJ Pa3IMYHOIO BECa B OAMHAKOBOM CpEJE; APYTOM — OBUKEHUE OJHOTO U TOT'O XKE Teja B pa3-
JUYHBIX cpenax. OTHOCUTENIBHO NEPBOTO CIy4ash OH YTBEPKAAET, UTO Tejla pa3IMYHOro Beca JBU-
XKYTCSI B OJJHOM U TOM K€ Cpejie C pa3IMuYHbIMU CKOPOCTSIMH, KOTOPBIE OTHOCATCS MEXy COOO0M, Kak
Beca TeJl, TAK YTO, HAIPUMEP, €CIIA OHO TEJIO B JIECATH Pa3 TKEJIEe APYroro, TO U JIBUKETCA OHO
B JIECATDb pa3 ObICTpee.

Canveuamu. ...51 cUIIBHO COMHEBAIOCh, YTOOBI APUCTOTENb BU/IEN Ha OIIBITE CIIPABEIMBOCTD
TOT'O, 4TO JIBa KaMH#, U3 KOTOPbIX OOVH B JECATH pa3 TskKejee JPyroro, Ha4yaBlIME OXHOBPEMEHHO
aJlaTh C BBICOTHI, IPEAIONOKUM, CTa JIOKTEN, JBUTAINCH CO CTOJIb Pa3IMYHOU CKOPOCTBIO, YTO, B TO
BpeMsl, Kak OoJiee TSUKeTbIi JOCTHT Obl 3eMiiH, Oosiee JIerKuii mporiest Obl BCEro AeCSTh JIOKTEH.

N 6e3 onbITOB, MyTeM KpPaTKOro, HO YOEIUTENbHOTO pacCyXAEHUs Mbl MOXEM $ICHO IOKa-
3aTh HEMPABWIIBHOCTh YTBEPKAEHHUsI, OYATO Tesa Oosee Tshkesble IBHKYTCs ObicTpee, Hexenn Oosee
nerkue...» (I'. Tannuaen, «beceapl 1 MaTeMaTHYeCKHe J0Ka3aTeJbCTBA, Kacawluecs JABYX
HOBBIX O0TpacJjeil HAyKH, OTHOCSIINXCSA K MeXaHUKe M MeCTHOMY JBHKEHHIO» ).

Apwucrortens 6bu1 BenmkiM [TocBsIeHHBIM, U MHOTUE TaiHbl [Iprpossl ObUTH €My BEIOMBI.
He co Bcemu ero BrIBOAaMH, KacaoIMMHUCS 3aKOHOB MEXAHUKH, MBI cOITIacHbl. OJHAKO MBI pa3je-
JISIEM ero CykJeHHe O TOM, 4To Oojiee Tsokelble Tesla maaaloT ObicTpee. U, cooTBeTCTBEHHO, OTBEp-
raeM MHeHue ['annnes (py ToM, YTo Takxe cuuTaeM ero I1oCBAIeHHbIM 1 BETMKUM Y4eHbIM). PakT
Haymmuus craryca [TocBsIIIeHHOro He O3HayaeT, YTo YeJIOBEeK BCerna M 000 BCEM BHIHOCHUT BEpHbIE
CYKJEHUS.

ApucroTesb OblJT COBEPILIEHHO MPaB, 1oj1aras, 4To CyThb SIBJEHUI TPUPOIBI MOKHO MOCTUTATh
YMO3PUTENIBHO, He Npuleras K omnbiTaM M KcriepuMeHTaM. OIBIT MOXET MOCTYKUTh MPEKPACHBIM
MOATBEPKIEHUEM U KPACOYHOU IEMOHCTpALIMEN 1JIs BBIABUIaeMBIX TeOpul U KoHuenuui. Ho xerna-
TEJIBHO, YTOOBI TEOPUSI MPEAIIECTBOBAIA IIPAKTUKE. B MPOTUBHOM cilydae, MOKHO JIETKO OLTMOUTHCS
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B OIIEHKE Pe3y/IbTaTOB SKCIIEPUMEHTA, WU B OIIEHKE sIBJICHH S, KaK 3TO YacTO U CIIy4ajioCh B UCTOPUH
HayKH.

Ho BepneMmcs k Bonpocy 0 CKOpPOCTH NaieHUs TeJl.

[asnsieid MpOBOAMIT OMBITHI, B KOTOPBIX OH CKAThIBAJ TeJIa 10 KeJ00am, ¥ U3MepPsLT CKOPOCTh UX
CITyCKa, CPaBHMBAasi CKOPOCTb CKaThIBAHMSI TJI pa3HOU BeJIMUMHBL. KOHEYHO, MOKHO NPUOIM3UTENTHEHO
CUMTaTh, YTO CKAThIBAaHME TeJa aHAJOTMYHO €r0 CBOOOJHOMY MajeHHIO. DTO, MpaBia, HE COBCEM
TaK, MOCKOJIbKY KOTJIa TeJIO KaTUTCS M0 kKesno0y, ero MHEPIMOHHOE JBHKEHHE 3HAUYUTEILHO TOPMO-
3UT BEIIECTBO CAMOTO XeJio0a, 3a0uMpasi y Hero sHepruio (3(hup) — yMEHbIIAET, TaK Ha3bIBAEMBIH,
UMITYJIbC. B TO BpeMst Kak BO BpeMsi CBOOOJHOTO MaeHusI TeJIO JBIKETCSI CKBO3b ra3000pa3Hoe TeJIo
(Bo3myX), KOTOpoe 3Hepruio (3¢pup) y majgaroiero Tena He 3adupaet. Ml TopMo3uTCs najarolee Teao
TOJIBKO M3-32 CTOJIKHOBEHHMSI C MOJIEKYJIAMU U 2JIEMEHTaMu Bo3/1yxa. OIHaKo B JTI0OOM ciiydae, v IpH
CKaTHIBAHMH, U TIPU CBOOOJHOM TMAJICHUH, 3TO JBWKEHUE Tella BHU3 IOJ JCWCTBUEM TI'DaBUTALIUM.
W ckopocTh CBOOOTHOrO MaJeHusl HAXOAUTCS B MPSIMO MPOMOPLMOHATIBHON 3aBUCIMOCTH OT CKOPO-
CTH CKaTbIBaHMSI.

Mbl cunTtaeM, 4TO OMBITHI anmuiest Hemb3st OpaTh 3a OCHOBY, €CITM MBI XOTUM pa300paTrhCs
B BOIIPOCE CKOPOCTH TaJeHus Tel. XOTsl Mbl X, HECOMHEHHO, yuuThiBaeM. Ha Hari B3riisi, omyTu-
MOW pa3HMIIBI B CKOPOCTH TaJIeHUs Tell, YbM pa3Mepbl M Macca He MMEIOT 3HAUUTENIbHBIX OTIMYHUIA
(KaK 9TO ¥ UMeJI0 MecTo B ombiTax [aminest), He Oyner. PasHuiia mpucyTcTByeT, HO OHa CTONb MaJa,
YTO ee TPYAHO 3a(puKCHpoBaTh 6€3 MOMOIIY TOUHBIX TPUOOPOB.

Ecnu B35Th, K IpUMEpY, TEHHUCHBIN MSYMK M CTIBHOMW IIap TUAMETPOM HECKOJIBKO METpPOB
(Hy XOTs1 OBl 2 M), U COPOCHTB UX C BBICOTHI HECKOJIBKO COTEH METPOB (HAIpPUMep, C KIJIOMETPOBON
BBICOTHI), YOEIK/IEHBI, UTO B MOMEHT yapa 00 3eMJTi0, BTOPOH map OyleT MMeTh OOJBIIYI0 CKOPOCTh
najieHus1. 1o Oy/ieT UMeTh MECTO | IPH MaIeHUH B BaKyyMe, 1 B atMocdepe. M aHHOe yTBEp kK IeHHe
BBITEKAET HE TOJIBKO U3 MPAKTUYECKUX HaOmoneHnid. Mbl onacaemcsi mafieHus CBepxy Oosee Tsike-
JIBIX TIPEAMETOB UMEHHO M3-32 TOTO, YTO MX OOJIbINAsl Macca 3aCTaBJisieT UX NPH MaJICHUU pa3BUBATh
OOJIBIITYI0 CKOPOCTh. A 4eM OOoJIbIlie CKOPOCTh, TeM OoJbllle cuia ynapa. Her, He TOJIBKO TIOTOMY
MBI YTBEpXKaeM, UTo Oosee TshKelTble Tesla MaaaioT ObicTpee. Harle cykaeHrne OCHOBAHO Ha aHaJIM3e
CaMOro MeXaHW3Ma I'paBUTALUU.

Benp uto Takoe rpaButanus? Tena mpUTATUBAIOTCS, TOTOMY YTO MOMJIOIMIAIT 3(PHP, KOTOPHIH
ux pazgenser. Hama rmianera noriomaet 3¢up. U Bce Tesia MeHbilei Macchl IBUKYTCS B 3TOM 3up-
HOM TIOTOKE — IM3/1a10T Ha Hee. M 1Tpy 9TOM OHU MPOIOJIKAIOT OMJIOMIATh 3(hUp, co3aaBasi epes coooit
3(upHYyI0 MY, B KOTOPYIO N4/1aI0T, YCKOPsIsl CBOE Ma/IEHUE.

Tena cocToAT U3 XUMUYECKHX IEMEHTOB, & XMMUYECKHE IEMEHTBI U3 JIEMEHTAPHBIX YaCTHULI.
Ectb yactuiipl, nornouiatoue 3¢gup (MHp), a ects — ucnyckawoiye (1) B xumuyeckux aneMeHTax,
U3 KOTOPBIX COCTOSIT TUIOTHBIE TeNa, 3HAYUTEIHHO MpeodagaoT yacTuiibl MHb. B jKUIKKUX MPOIEHT
yactur Hb MeHbinie. B ra3000pa3HbIX — elile MeHbIIIe.

Jlio6oe rmI0THOE TEJIO (eC/IM OHO HEe HArpeTo O TeMIIepaTypbl TOPEHHsI) TSHET Ha ceOsl U3 OKpY-
*karoriero apupHoro mosist 3¢pup. DpUp NOCTyMaeT K HeMy BCer/a, e Obl OHO HA HaXOAUIOCh. TakoB
3aKOH MPUPOAbI — 3aKOH MOBeeHusI upa.

Uem GoJtbliie TUIOTHOE TeJI0, TeM Oosibllie 3(prpa OHO MOTJIONIAET U3 OKPYKAIOLIETo Mojs. DTO
JIOTUYHO.

UYemMm Goubllie IMJIOTHOE TEJIO, TeM OOoJIbIIe ero Macca, T. €. cymmapHoe Ilone [putsskenus. 1o
ITone IpuTs:keHns: — 3T0 U €CTh MOTOK 3(Upa, NOCTYHAIOLIETO B TENO.

Yem Oouanme cymmapnoe Ilose IlputskeHus: Tea, Tem ObicTpee oHO hopMupyeT
noj co0oii 3(pupHyI0 My, KOI1a NajJaeT B NoJie NPUTSKeHNs IUIaHeThl. B 3pupnyio samy
TeJIO NMaJaeT, YCKOPsisi, TeM CaMbIM, CBOe NaJieHue.

Tak uTo, 60J1€ee TsIzKeJIbIe TeJIa, T. €. TeJa ¢ 00JblIeil Maccoi, IaJalT B r(PaBUTAIIOH-
HOM 1oJie 3eMJH (A U JJI000ro Jpyroro HeGecHOro Teja) ObicTpee, HexKeJu 0oJiee Jerkue.
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9mo u 6vino onposepxcenue muenus Ianuneo I'anunes, kacaroujeecs ckopocmu NAOEHUst men
PA3HOI MACChl, U NOOMBEPIHCOEHUE MHEHUS APUCTOmens.

OTO OCHOBHOE B HallleM OOBbSICHCHHH.

Ha sToM M0o)HO Ob1T0 ObI M OCTAaHOBUTHCS. OIHAKO €CTh eIlle HECKOJIBKO MOMEHTOB, KOTOPbIS
XOTeJIOCh Obl OOCYANTH, PACCKa3bIBask O CKOPOCTU TaICHUSI.

Bo-niepBhix, He ciemyeT 3a0bIBaTh O TOM, YTO CYITIECTBYIOT BEIIECTBA, HAXOASAIIUECS TIPU HOP-
MaJIbHBIX YCJIOBUSIX B pPA3HOM arperarHoM cocTostHur. OHU HECKOJTBKO MO-pa3HOMY BelyT ceOsl B Tpa-
BUTAIIMOHHOM TIosie 3emuin (HeOecHoro Tena). [lagaoT Tonbko TBepable U Kujakue. ['a3000pa3Hbie
HE MagarT TaK sIBCTBEHHO KaK IIVIOTHBIE U XKUIKHUEC. XOTs OHU TOXE MOI'yT l'[pI/I6JII/I)KaTI)CH 6J]I/I)KC
K 3eMJIe (WM BOJIE), €Cliv, HallpruMep, OXJIaXIalTcs. DTo oceiaHue 0ojiee XOJOIHBIX, Ooee Tske-
JIBIX CJIOEB ra3a, u €cThb ero najieHue.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

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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