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AHAJIN3 ONBITOB MO OTKJIOHEHHIO
yactuil. Bogopoa — 3T0 He MpoOTOH

SlnepHas pu3KKa — BecbMa HEMPOCTON MpeAMET, U B TIEPBYIO
ouyepe/ib MOTOMY, YTO YYEHBIE MACTEPCKU COBMENIAIOT B HEM, Ca-
MU TOTO He BeJas, JIOKb M MCTUHY. McTuHa — 3T0 Bce HaOmIo-
JaeMble SIBJICHUs, TUTIOC YaCTUYHO MX MHTepriperanus. JIoxp —
9TO OOJIbIIAS YaCTh OOBSICHEHUN M TOJKOBAHUI STHUX SIBJICHUI.
AnepHas ¢pusMKa, Kak U Bcsl (PU3BHMKA B IIEJIOM HACTOJIBKO TIOTPSI3-
Jla B MYJPEHBIX, 3allyTaHHbIX TOJKOBAHWSIX, JAJIEKUX OT IMPaB-
IIbl, 4TO pa30MpaThCsl BO BCEM TOM CKOIICHUMH HEBEKECTBEH-
HBIX XUTPOCIUIETEHUM, TMPEICTaBIsETCS JEeJIOM BEChbMa CIIOXK-
HeIM. Ho HEOOXOAMMBIM.

[Ipexae Bcero, 4yToObI BEPHO pacmyTaTh KIYOOK MpaBIbl
Y HEenpaBjbl, UMEHYeMbIl «siaepHasi (PpU3MKa», CIEAYeT pa3o-
OpaTbCsl B TOM, KaK y4YeHble MUCCIIeAYIOT MACChl JIEMEHTapHBIX
YaCTUIl 1 XMMMYECKUX 3j1eMeHTOB. Ilomaraem, uMeHHO 311ech
KPOETCs OJIMH U3 KOPHEW MHOTUX HEBEPHBIX CY:KIACHMI, Kacaro-
IIUXCSI CTPOEHHUSI XUMHUUECKOT'0 JIEMEHTA.

BHayvasie cneyer HalIOMHUTBh O TOM, YTO Hay4YHbIE TEPMUHBI
«macca» u «3Hepeust» COOTBETCTBYIOT OKKYJIbTHBIM MOHSTHUSIM
«HUnv» u « An», «Mamepus» u «/[yx». Macca— smo Hno, Ma-
mepus, Iloae Ilpumsiowcenus. A snepeusi— 3mo An, /lyx, Iloae
Ommaanxuganus. OOBIYHO YUEHBIE COOTHOCST TOHSATHE «IHEP-



TUs» CO BCEBO3MOKHBIMU THUIIAMU JIEKTPOMATHUTHOTO U3JTyyYe-
HUs. Tak OHO M €CTb. DJIEKTPOMArHUTHBIE BOJHBI — 3TO CBO-
OO/IHbIE YACTUIIBI, HACBIIIAIOIINE U TIOKPHIBAIOIINE XUMUUECKUE
9MIeMEHTbl. XUMHUYECKHE IEMEHThI TTOCTOSTHHO OOMEHUBAIOTCS
STUMHU CBOOOAHBIMU (DOTOHAMU, TIOIJIOMIAIOT U UCIYCKAIOT UX.
U cpequ cBoOOmHBIX (DOTOHOB TpeodanaloT yactuiisl SIH. Tak
YTO HEY/IUBUTEJIBHO, UTO YUEHbIE HA3bIBAIOT UCITYCKAEMBIE U TIO-
rjomaemMple (POTOHbI OIHUM CJIOBOM — «3HEprusi». Bor oHO —
onATh BeyHoe nporuBocTossHue Ceera u Tembl. [laxke ydeHble
OLLYTWJIY 3TO, & BE/Ib OHU TAK CKENTUYECKU HACTPOEHBI B OTHO-
HIEHUH PEJIUTMO3HBIX KOHIICTILIMM.

VYueHple rOBOpAT U NUILYT, YTO B XOIE SIEPHBIX, XUMUYE-
CKHUX, MOJIEKYJISIPHBIX [IPEBPAILIEHUI XUMUUYECKUE IEMEHTHI UC-
MyCKAIT Y MOMIOMAT 3Hepruto. Hy 4To ke, OHU COBEpIIIEHHO
npaBbl. [lelicTBUTEIbHO, BCE TIEPECTPOMKY U MEepTypOalmu de-
MEHTOB COITPOBOXKIAIOTCS U3MEHEHUEM CONIEPKAHUS B HUX CBO-
O0MHBIX (DOTOHOB — SHEPTrUU. DHEPrusi — MPUUNHA pacraja Jio-
OBbIX KOHIJIOMEPATOB JIEMEHTAPHBIX YaCTHII, Oy[b TO TeJIO, MO-
JIEKy/1a, XMMUYECKMI JIEMEHT WM KOMIUJIEKCHAs Yyactuua (Ta-
Kas KaK IPOTOH WM HEUTPOH, Hanipumep). POTOHBI BKIMHMBA-
I0TCSl B ILEJIM MEXAYy HYKJIOHAMM, U UCITYyCKAEMOW UMH SHEp-
rueit (3(pupoM) pa3IBUTAIOT, pa3pyIIalT, paciierisaioT. Jlodas
CBSI3b — siIEpHAsi, XMUMUYECKAs1, MEKMOJIEKYJISIPHAs] — UMEET I'pa-
BUTAIIMOHHYI0 OCHOBY. [Tpuunna mo6oi cBsa3u — Cuna [lputs-
xeHus. [l Toro, 4ToObl pa3pyIuTh JIOOYIO CBSI3b, HYKHO TMPU-
MeHUTh ee aHTuno] — Cwiry OtrankuBaHusi — 3(pUp, SHEPIHUIO.



Me:xay yacTuiiaMu CyILIECTBYET CBsI3b, [IOTOMY YTO €CTh HEJ0-
CTaTOK SHEPIruu. A ec/v y 4acTHIl OSIBUTCS UICTOYHUK SHEPTHUH,
KOTOPBIM BOCIIOJIHUT 3TOT HEIOCTATOK, CBA3b Pa3pyLIUTCS €CTe-
CTBEHHBIM I1yTEM.

Kak Bbl MOHMMaeTe, HEBO3MOXXHO MPOCTO B3SITh U MOJIOXKHUTh
JIEMEHTAPHBIC YaCTULBI, XUMAYECKUE JIEMEHTBI WIA MOJIEKY-
JIBl Ha BECBl, KaK MBI 3TO IpojesbBaeM ¢ Tesamu. Ho ¢ tex
NOp, KaK OTKPbLIM MUKPOMHP, YUEHBIM OYEHb XOTEJIOCh U3MeE-
puTh Maccy ero oobekToB. O, U300peTaTe/IbHbIN YeIOBEYeCKU
pasym! U uro xe — Boixon Obul HaiineH. B 1897 romy cap k.
JIx. Tomcon B KapenauieBckoi tadoparopun KamOpumxkcko-
IO YHUBEPCUTETA OTKPBLI MEKTPOH. V1 OIHOBpEMEHHO MOCTPO-
W1 TIePBbI MacCC-CIIEKTPOMETP, CO3AAHHBIA UM JJIsi U3yUYEHUS
BJIMSIHUSA JIEKTPUYECKOTO M MarHUTHOTO TI0JIEM HA MOHBI, TEHE-
pUpyeMble B OCTaTOUYHOM Ta3e Ha KaTo[e PeHTIeHOBCKOW TpyO-
ku. TOMCOH 0OpaTu/l BHUMaHUE, YTO MOHBI ABHKYTCS IO Mapa-
6ommveckuM TpaekTopusiM. T. €. umeno mecto oTkJoHeHue Cu-
JJAMM MarHMTHOTO U 3JIeKTpudeckoro nosneu. Hy, KoHedHo, B Te
BPEMEHA YYEHbIE HE TOBOPWIM O TOM, YTO MAarHUTHOE IOJE —
9TO rPABUTALIMOHHOE, & SJIEKTPUYECKOE — AHTUT PABUTALIUOHHOE.
Onu u ceituac 00 TOM He TOBOPST, ITO Mbl TaK YTBEPKIAEM.
['paBUTaIMOHHOE TOJIE CYIIECTBOBAJIO OTAEIBHO, CAMO IO cede,
a 9JIeKTPOMarHuTHOE — camo 1o cede. [Toaromy cap Tomcon yBa-
KU1 00a B3aUMOJIEHCTBY S, U TIPEICTABUII 3aBUCUMOCTDb TPAEKTO-
Pyl ABUKEHUSI MOHOB B KQUeCTBE 3aBUCUMOCTU MEKy Maccon
u 3apaaoM. O, OTIMYHO, peINIM yYeHble TeX BpeMeH. Teneppb



MOXHO BBIYMCIUTb Maccy, 3Has 3apsA] U CTeNeHb OTKJIOHEHUS
JBWXKYIIUXCSI 0OOBEKTOB MUKpOMHEpa. M HUKTO Jaske He 10Tajibl-
BaJICS TOT/A, YTO Macca U 3apsji — 3TO OJHO U TO ke. ITO Majo
KTO [TOHMMAET U B HaIllA JHU. DTO MBI IIPOBO3IJIALIAEM JAHHYIO
KOHLIEMLIHIO.

Ho kak ke Tak — BOCKJIMKHETE BBI, €CJIA Macca U 3apsj —
9TO OJIHO U TO €, TOrAA KAK MOXKHO C IIOMOIIBIO OIHOTO BBIYMC-
JIMTh Apyroe. A HUKaK, OTBETUM Mbl. 1160 3T0 nosHeias epyH-
na. 1 yuensie Oyayiero 31o npusHaioT. OJHaKO NOCTaBUB Mac-
CY B UHMCJIMTEND, & HE B 3HAMEHarellb, c3p Tomac, B 11€JIOM, BbI-
SIBUJT BEPHYIO 3aKOHOMEpHOCTh. YeM OoJibllie Macca JBUXKYIIe-
rocst OObeKTa, TeM B OOJIbIIEl Mepe OH MPUTATMBACTCS B Mar-
HUTHOM MOJIe (KOTOPOE €CThb MOJie MPUTSKEHUS ). I BOT TOJIb-
KO HE 3HAl0, KAKOE 3HAYEHHE UMEET Macca B CIyyae OTTaJIKHABa-
HUSl MOHOB M YacCTUIl B IEKTPUUECKOM MOJIE. DJIEKTPUUYECKOE
nosie — 310 Ilone OtrankuBaHus. Bosbie BCEro oTTajJKkUBaTh-
cs1 OyILyT OTpHIIATENbHO 3apshkeHHble MOHBI. [lof oTpunarens-
HBIM 3apsAI0M cienyeTr noHumars [lone OTTaskuBaHus — aHTH-
Maccy. Y KOHIVIOMEpPATOB YaCTHI] Pa3JIMYHOIO KayecTBa MOTYT
nposBIAThCA BoBHE, Kak Ilonda IIpursaxenus, tak u Ilonsa Ot-
TajnkrBaHus. [loaToMy yaile Bcero MMeeT MecTo Kak OTTaJIKM-
BaHUE IEKTPUUECKUAM TOJIEM, TaK U MPUTSKEHAE MATHUTHBIM.
[lo crenenn OTTaNKMBaHUSA B JEKTPUUYECKOM I0JIE MBI MOXKEM
y3HaTh BesnuuHy [lona OTrankuBaHus (aHTUMacCy) ABUKYILLE-
rocst 0ObEKTa, a Mo CTENEHU NPUTSIKEHUSI B MATHUTHOM T10JIe —
BernunHy Ilomna [pursxenus (maccy).



JlJ1st 9ero Mbl BCe 3TO TOBOpUM? A ISl TOrO, YTOOBI CAeJIaTh
SIBHBIM OIIH OYEHb MTPUMEYaTENIbHbI (PAKT, KOTOPBIA IIOMOKET
MOHATh HAM — KaK CJIYYHJIOCh, YTO ObLIa MPUHSTA TEOPHS, CO-
IJITACHO KOTOPOM B XMMUUYECKUX JIEMEHTAX MOXKET COIEPKAThCS
CTOJIb MAJIO€ YUCJIO HYKJIOHOB, HAllpUMEpP, B BOIOPOJE — BCETO
OJMH MPOTOH.

JlaBaiiTe MpOAHATU3UPYEM OIBITH MO OTKJIOHEHUIO JIBUKY-
IIMXCS YacTWI] MU MOHOB B Kamepe BuiibcoHa, MOMeENIeHHON
B MarHUTHOE I0JIe. DTH OMBITH MEPBbIM MMPOBOAWI U AHATIU3U-
poBai Pesepdopn, B koHue 19 Beka.

[TpuBenem nutaty u3 kauru «Ilymesooumens no Hayke» Be-
JIMKOTO 3HATOKA MaTepUaJIbHOTO HAC/IeAus ueloBeyecTBa Ail3e-
Ka A3umosa.

«OmnpiTHEIM IyTeM Pe3epdopa ycTaHOBHII, YTO B MATHUTHOM
noJjie anb(a-vyacTULIbl OTKJIOHSIOTCSI 3HAUUTEIBHO MEHbIIIE, YEM
Oera-vacTuiibl. bosee TOro, OHU OTKJIOHSITMCH B TTPOTHBOIIOJIOK-
HBIX HaIpaBJIEHUSX, a TO 03HAYAJIO, UTO ajib(pa-4acTHUIlbl, B OT-
JIMYME OT OTPULIATEIBHO 3aPSKEHHBIX JIEKTPOHOB, HECYT IOJIO-
KuTenbHbIA 3aps. [1o BerurHe OTKJIOHeH! s ObLIO BHIYUCIIEHO,
YTO Macca aJib(pa-4acTullbl, IO MEHbIIIEH Mepe, B 2 pa3a MpeBbl-
IaeT Maccy MOHa BOJOPOAA, UMEIOLIEr0 MUHUMAJIbHBINA IOJIO-
JKUTEJIbHBIN 3apsl. BenrnunHa OTKIOHEHUS 3apsSKEHHOM 4acTh-
1Ibl B MArHUTHOM T10JI€ 3aBUCHUT KaK OT €€ MaCChl, TaK U OT 3apsi-
Ja. Y ecnmu npuHSTH, YTO MOJMOKUTENbHBINA 3apsij ajbda-4acTu-
bl TAKOM K€, KaK Yy MOHA BOAOPO/A, 3TO 3HAUMT, YTO €e macca
BJIBOE MPEBBIIIAET MACCY TOTO K€ MOHA; €CJIN K€ MPEANIOTI0KHUTD,



YTO 3apsij aib(a-4yacTUllbl BABOE BbIIIE, TO €€ Macca JIOMKHA
B 4 pa3a npeBblIlIaTh MacCy MOHA BOAOPOAA, U T. J1.».

Bor Tak, myTeM cpaBHEHUs U COTMIOCTaBJICHUS U ObLJIA OTKPbI-
Ta (BBISIBJIEHA) Macca JIEKTPOHOB, ajib(pa-4yacTull (KOTOpbIE €CTh
JIEMEHTHI T'eJIKsl) 1 MIOHOB BOJOPOAA.

Booorie, rocriona, OyibTe BHUMATEIBHBI, 3/IECh OY€Hb JIETKO
3aITyTaThCA.

Cuna nepuuu, ABUKYIAsi YaCTULbl, KOHBI, JIEMEHTHI, MO-
KET MEHSThCS B CITy4ae OTHOTO U TOro ke oObekTa. Ho ecnu Mbt
MCCIIeyeM 3TOT OOBEKT 10 €r0 OTKJIOHEHHUIO B IEKTPOMArHuT-
HOM II0JI€, MBI JIETKO MOKEM €I'0 IIPUHATH 32 COBEPLIEHHO NHOW,
¥ Hapeyb MHBIM uMeHeM. OJIHAaKO OH MPU 3TOM OyZIET BCE TEM ke
cambIM, IIPOCTO ABMKYIIMMCSI C MHOM CKOPOCThI0. Tak mpouso-
1IUIO, K TIpUMEpY, B Cydyae NepeoTKphiThsi (JOTOHA B KayeCcTBe
JIEKTPOHA.

U eme omny nuraty, u3 kauru — Jlanacoepr I'. C. Dnemen-
TapHbiid yuyeOHuK ¢pusukn. T.3. KoneGanust u BoiHbl. OnTuka.
ATtomHasi u sinepHasi pusuka, 1985:

«PaccMoTpum crienyioniuii onbIT. B oTkayaHHy10 KOpOOKy Tie-
pell y3KOM 1EJIbI0 B CBUHIIOBOU EPErOpoAKe 2 MOMEIIIEH Pavo-
aKTUBHBIN npenapar 1 (Hampumep, KpyNuHKa paausi). YCTaHO-
BUM 110 JPYTyl0 CTOPOHY ILIeau (poTorpapuueckyio IIacCTUHKY
3. Ilocne nposiBieHUs1 Mbl YBUAUM HA HEUW YEPHYIO IOJIOCKY —
TeHeBoe n300paxeHue 1iend. CBUHIIOBasI MEPeropoaka, Cieio-
BaTeJIbHO, 33/IEP/KUBAET PAJAUOAKTUBHbIE JTYUM; U OHU MTPOXOISAT
B BHJE Y3KOTO Iy4ka 4yepe3 mieib. [lomMectiM Tenepb KOpoOKy



MEX[y MOJII0CAMU CUJIBHOIO MarHUTa M CHOBA YCTAHOBUM B TIO-
noxeHue 3 ¢GoToracTiHKy. [IposSBUB MIACTUHKY, OOHAPYKUM
Ha Heil ke He OJJHY, a TPU MOJIOCKU, U3 KOTOPBIX CPE/IHSIS COOT-
BETCTBYET MPSAMOJIMHEMHOMY PaclpOCTPAHEHMIO IydKa U3 Ipe-
napara yepe3 ILeb.

Takum 06pa3om, B MAarHUTHOM TIOJIE ITyYOK PagOaKTUBHO-
r0 U3JTy4YeHUs pa3fenics Ha TPU COCTABJISIOIIME, U3 KOTOPBIX
JIBE OTKJIOHSIIOTCS MOJIEM B MPOTHUBOIOJIOKHBIE CTOPOHBI, & Tpe-
Thsl HE UCIIBITHIBAET OTKJIOHEeHUs. [lepBble ABe cocTaBisoNIye
NPEJICTABISIOT COOOM TMOTOKHM TPOTHBOIOJIOKHO 3apsKEHHBIX
yacTuil. [TonoxuTebHO 3apsiKeHHbIE YaCTULbI IOy YMITU Ha3Ba-
HUE a-yacmuy i o-u3itydyeHus. OTpUIaTesbHO 3apsKeHHbIE
YaCTHIIBl HA3bIBAOT fB-uacmuuyamu v (-uznydyeHueMm. Mar-
HHUTHOE TI0JIe OTKJIOHSIET O.-YaCTUIIBI HECPaBHEHHO ciiadee, yeM
-yactuipl. HeliTpanbHash KOMIIOHEHTA, HE UCTIBIThIBAIOLIAS OT-
KJIOHEHUs B MAarHUTHOM MOJIE, TIOJly4nsIa Ha3BaHUE P-uU3ayue-
HUSL».

JaBaiiTe pazbepeM caMyl0 MHTEPECHYIO YacTh OIBITA MO OT-
KJIOHEHHIO JIy4eid. B Kakyio CTOpOHY M 1oueMy OTKJIOHSIIOTCS Te
WIA UHBIE JIy4H.

OTtkauaHHass KOpoOKa — 3T0 KOpOOKa C OTKAYaHHBIM BO3[Y-
xoM. TaMm MCKYCCTBEHHO cO3/1aH BakyyM. OTCyTCTBYIOT XUMUYE-
CKHE JJIEMEHTHI.

«Kamepa BunbcoHa — 3TO €MKOCTb CO CTEKJISIHHOW KpbIlI-
KOI U MOPIIHEM B HUKHEN YaCTH, 3all0JIHEHHAs] HACBHIIIIEHHBIMU
napaMu BOjibl, cipTa WK 3¢upa. [lapsl THIATETBHO OYMILEHBI



OT TBUIH, YTOOBI 0 MPOJIETa YACTUIl Y MOJIEKYJI BOIBI He ObLIO
LEHTPOB KoHAeHcauu. Korjga nopiieHs onyckaercs, To 3a C4eT
aIMabdaTYECKOro PacIIMpeHHsI Taphl OXJIAKIAI0TCS ¥ CTAHOBSAT-
Csl IEPEHACHIILIEHHBIMU. 3apsiKeHHasl 4YacTHIIA, POXO/s CKBO3b
KaMepy, OCTaBJISIET HA CBOEM ITyTH 1IeTI0OUKY MOHOB. [1ap KoHJeH-
CHpYyeTCsl Ha MOHaX, Jejlask BUAUMBIM Cllefl yacTulibl» (Bukune-
nust, «Kamepa BunbcoHa»).

Kak Buaute, B 000uX ciydasix UMeeT MeCTO pa3pekeHHas at-
Mocepa B MOJIOCTH KOPOOKH Ui Kamepsl. B cirydae kopoOku —
3TO MOJIHBIM BaKyyM. A B Cllydae Kamepsl — POCTO ra3, a OH TO-
e pa3pekeH. ITO OYEeHb BaKHO.

B 060ux ciydassx Mbl IMeeM JIeKTPOMAarHUTHOE T0JIe, OKPY-
JKalolee ¥ TPOHU3BIBAIOLIIEE MOJIOCTh, B KOTOPOU Mbl UCCIIEAYEM
OTKJIOHEHUE JIyYEeH.

Adaexkmpomaznumnoe nose — 310 00NACTb MPOCTPAHCTBA
MeXIy ABYMs nomocaMu. [1ogoxuTebHbIM (aHOOOM) U OTpHU-
narebHeIM (KatonoM). Kamoo — ompuuyamenvhulit noaroc —
3TO 00JIACTh MPOBOAHMKA (METala), B KOTOPOM CyIIeCTBYET U3-
OBITOK 271eKTpOHOB (pOoTOHOB). JIOO K 3TOM OONACTH TONBE-
JIeH BHEIIHWN HUCTOYHMK 3JeKTpUuecKkoro Toka. Jlndo mpocrto
9Ta 4acTh MPOBOJAHUKA COCTOUT U3 METAJIA, KOTOPBIN 10 CBOUM
METaJNIMYECKMM CBOMCTBAM YCTyIaeT METaJLTy aHOAA (IOJIOKU-
TEJILHOTO TIOJIIOCA).

AHO0 — TIOJIOXKUTENbHBIN TOIOC — 3TO YacTh MPOBOAHUKA,
B KOTOPO# €CTh HEIOCTATOK JEKTPOHOB. JInbo ¢ 3Toi obnactu
MCKYCCTBEHHO CHIMAIOT 3JIEKTPOHHL. JIOO MeTasut, u3 KOToporo



U3roTOBJIeH aHof, umeet Oosbiree [lone [IputsokeHus, Hexenu
KaTof,.

A B pe3yabrare, MeX/y KaToOM U aHOJOM BO3HUKAET JJIEK-
TPUYECKUN TOK. DIEKTPOHBI IBMXKYTCS OT M30BITKA K HEJJOCTAT-
Ky, win ot MeHbiero [ons [purskenus k 6obieMy.

W B 006oux ciny4yasx — U B OTKAYaHHON KOpPOOKe, M B Kame-
pe BuiibcoHa, 37eKTPOHBI IBUKYTCSI CKBO3b Pa3pekeHHOE MPO-
CTPAHCTBO OT KATOAA K aHOAy. DTO U €CThb JIEKTPOMArHUTHOE
nosie. T. e. Ty4u, pacpocTpaHsIOIIMeCs OT paAUOAKTUBHOIO UC-
TOYHUKA, HA CBOEM YT MEPECEKAIOT MOTOK JBUKYIIMXCS JIEK-
TPOHOB. VICTIBITHIBAIOT JABJIEHUE C UX CTOPOHBI — OTTAIKUBAHUE
UMU. DTO BJIMSHHUE OTPULATEIBHOIO MOJI0CA — OTTAJIKUBAHUE.
A Tak:ke UCTIBITHIBAIOT MPUTSI)KEHUE CO CTOPOHBI MOJIOKUTETBHO-
ro mnomoca, rae 6onee cuabHoe [lone Ilputsokenus, yem y Ka-
tona. I umeHHo Onarogapsi pa3peKeHHOCTH MPOCTPAHCTBA 3TO
[Tone [TpuTsKeHUs] MOKET OIIYIIATHCS ABUKYIIUMUCS OObEKTa-
Mmu. Pa3pexxeHHOCTh B Kamepe BuiibcoHa BO3HHMKAET, KOr/ia mop-
IIEHb ABWKETCS BHU3 (XOTS U HE MOJIHASA pa3pekeHHOCThb). Ec-
7 OBl B KaMepe ObLT OOBIYHBIN BO3/IYX, TO €T0 JIEMEHThI CBOMMHU
[Monsmu OtrankuBanus 3kpanupoBasiu Obl [lons [putskenus
9JIEeMEHTOB aHoia. U nmputskeHue aHoja He OITyIIaioch OBl

DJEKTPOHBI — [3-7Iy4M — OTKJIOHAIOTCS K aHOLy, T. €. K MOJIO-
’KUTEJIBHOMY TI0JTIOCY.

DJIEMEHTHI IeJivs — O-Ty4d — YyTh OTKJIOHSIIOTCS K KaTozy.

A y-doTOHBI Be1yT ceOs1 HeUTPaJIbHO.

Buumanue, Mbl ceiiyac Oynem pa3o0rnadaTh OOWH U3 TJIaB-



HeUmx MUgOoB COBpPEMEHHON HAYKU — YTBEP:KAECHUE, COTJIACHO
KOTOPOMY, TOJIOKUATEJIBHBIE 3apsAAbl MPUTATUBAIOTCA K OTpULIA-
TEJIbHBIM, & OTPULIATEJIbHBIE K MOJIOKUTETbHBIM.

Hwuuero nono6Horo He npoucxonut. Kak Mbl y:ke roBopuiy,
3apsi — 9TO TO Ke caMoe, 4To U macca. T. e. kadectBo. JInbo
[Mone IMpursxenus, oo [one OTraskuBaHuUs, IPUYEM OITpe-
JICJIEHHOW BEJINYMHBI.

[Iputsixenue ectb nputskeHre. OHO Bo BeeneHHoW ofHO.
[Tone ITputsxkenusa npurarusaet, [lone OTrankuBaHus orTa-
kuBaeT. U ve moxer Ilone OtrasnikuBanus nputsaruBaTts. He mo-
T'YT OTPUIIATENIbHBIE 3apsi/ibl IPUTATUBATH MMOJIOKUTEIILHBIE.

O4eBUIHO, UTO y OIBITOB C OTKJIOHEHUEM YaCTHI] €CTh UHOE
0O0BSICHEHHUE, HEKEITU TO, UTO CYIIeCTBYET.

Cuuraercs, 4TO JEKTPOHBI — ITO HOCUTENIA OTPULIATENILHO-
ro 3apsija, U UIMEHHO MO3TOMY OHU OTKJIOHSIIOTCS (IIPUTSATUBA-
I0TCA) K aHOAY — IOJIOKUTEIbHOMY MOMIOCY MarHUTHOIO TOJA.
A 0-JIy4M — 3TO MOHBI T€JIUs, HOCUTEM MOJIOKUTEIBHOIO 3aps-
Jia, BCIEACTBHE YErO OHU U OTKJIOHSIIOTCS K KaToly — OTpHULa-
TEJILHOMY TOJIIOCY.

Hcnyckaemble pagMOAaKTUBHBIMU 3JIEMEHTAMU, SJIEKTPOHBI
(oHu xe — oroHbl BepxHUX ypoBHen Pusnueckoro Ilnana),
raMma-(hOTOHBI, & TaKKe JIEMEHTHI T'eJiisl ABUXKYTCS [0 UHEp-
uuu — ux aeuker Cuina Muepuuu. OHa y BceX y HMX pa3Hast
no BenuunHe. Kaxplil 1yd — 310 NoTOK 00beKTOB. Cpen 00b-
€KTOB MPOUCXOAMT TepepacripeniesieHre 3(pupa, u3-3a 4ero aa-
e pasHble 10 Ka4eCTBY OOBEKTHI JBMIKYTCS B TIOTOKE C OIMHA-



KoBO# ckopocThio. Yactutisl ¢ [onsavu [putsxenuss Topmossr
yactuupl 1, a yactuupl ¢ [onsamu OTTaKMBaHUS TOJKAIOT Ya-
ctunsl UHb.

V ¢oronoB ramma-yposHs [ons [putskenust 6ombiie, a [To-
a1 OTrankuBaHusi MeHblne. VM mo3ToMy UYTOOBI 9TU YACTHIIBI
MOIJIA BBUIETETh U3 COCTABA PAAVUOAKTUBHOIO JIEMEHTA U TTOJTY-
YUTh CKOPOCTb, HEOOXOOVMYIO ISl TIPEOJIOJICHUsI PACCTOSHUSA,
TOrO €, 4TO U B cilyyae (pOTOHOB BUIMMOIO JMANa30HA, STUM
(oronam HyxkHO nmeTh Oonbinyio Cuny Wueprmu. U onu ee
umeloT. Y anektpoHoB Cuna Muepiumn mensine. [loatomy Cu-
sa NHepiyn BuguMbix pOTOHOB Jierde npeoponeBaercs Cusoun
[Iputsixenus anona u Cuitoit JlaBneHus 3J€KTPOHOB, BbLIETAIO-
wmx ¢ katona. O6e 3tu Cuibl — [IpuTskeHre aHOIA U IaBICHHE
JIEKTPOHOB € KAaTOAA JEUCTBYIOT Ha JBUKYIIMECS B KaMEPE WU
KOpOOKe 00BEKTH MUKpOMUpa. Kpome Toro — ele nputskeHue
CO CTOPOHBI TPOBOJHMKA Karofga. Ho OHO MeHblIle NPUTSKEeHUS
aHoga. I kpome Toro, BJ10Jib 3TOTO %€ BeKTopa aeinctByer Cu-
Ja JlaBneHust IBUKYIIMXCS C KaToAa JEKTPOHOB. B utore, amnek-
TPOHBI ¢ ux Majion Cuitoit IHep1uu JIerko OTKJIOHSIIOTCS K aHOAY
O/ BIIUSTHUEM €TO MPUTSKEHNS U JaBJIEHUSI CO CTOPOHBI JIEK-
TPOHOB C KaTO/1a. ITO OTKJIOHEHUE XOPOIIIO 3aMETHO. A BOT IaM-
Ma oTonsl ¢ ux Oompimon Cumoit Muaepim cnado pearnpyor
Ha JIIoOYI0 U3 Tpex AercTByIUX CUl — U He OTKJIOHSIIOTCS.

Uro kacaercs 3J€MEHTOB TI'ejvsi, TO 3TO KOHIJTIOMEpPAaThl Ya-
CTUI. DTU TEMEHTHl XapaKTePU3YIOTCSI OOJIBIIUM TPOIEHTOM
yacrull 1. Bes ux nepudepus 3anoaHeHa 4acTulaMmu 3TOro Th-



na. DTO 03HAYAET, YTO MPUTSIKEHUE aHOJA U KaTo/Jla HA HUX JIe-
CTBYeT C1ab0. DJEKTPOHBI, MCITyCKaeMble C KaTojia, BPe3aloTcst
B 2JIEMEHTHI T'eJiisl U BBIOMBAIOT C UX MOBEPXHOCTU aKKyMYJIH-
poBaHHbIe TaM cBoOOaHbIe (poToHBI. B urore, [one Otrankupa-
HUs JIEMEHTOB T'eJIUsl CO CTOPOHBI yAapa yMEHbIIaeTcs. A Tak
KaK 2JIEKTPOHBI ABMKYTCS C Katoaa, u caM Kartox umeer [lone
[Tputsxenusi, ciefoBaTe/IbHO, pacTeT MPUTSKEHUE Telnsl K Ka-
tony. UMEHHO ITIO2TOMY 2JIEMEHTHI I'EJINA CIIETKA
OTKJIOHAIOTCA K KATOLY, T. E. K OTPULIATEJIbHO-
MY ITIOJIIOCY. Hy a npeacraBieHUE JIEMEHTOB Teus B Ka-
YeCTBe MOJIOKUTEBHO 3aPSKEHHBIX — TO a0COIIOTHO HATyMaH-
HbIM (pakT. DieMeHThl reus xapakrepusyiorcs [lonem Otrain-
KUBaHUS — T. €., HAIPOTUB, OHU OTPUIIATENILHO 3aPSIKEHBI.

Tak 4TO, Kak BUJUTE, OMBITHI [0 OTKJIOHEHUIO JTyUYel, UCITY-
IIEHHBIX PaJIMOAKTUBHBIM 3JIEMEHTOM, JIETKO MOXHO OOBSICHUTD
C MOMOIIIBIO BCE TEX K€ U3BECTHBIX HaM 3aKOHOB — [IpuTsxkeHns
u OtrankuBanus. JloO6oe BEIecTBO JEHCTBYET Ha JAPYTHe C T0-
Moo Cun [putskennst 1 OTTalKyMBaHUs — OTHOBPEMEHHO.

To e camoe MOXXHO CKa3aTh OTHOCUTEIBHO IMPOTOHOB U UX
OTKJIOHEHUS B JIEKTPOMArHUTHOM IIOJIE.

[Tpotonsl 66l OTKPBITH B 1886 rogy HemelkuM (pusrKomM
[onbAIMTEHOM — ¢ TIOMOIIBIO KATOJHOU TPYOKH ¢ niepdoprpo-
BaHHBIM KaTOIOM OH OOHApPYKWJI HOBBIA BUJ W3Ty4YEHHS, KO-
TOpOE MPOHUKAJIO Yepe3 OTBEPCTHS B KaTOIE B HANPABJIEHUU,
MIPOTUBOIOIOKHOM MOTOKY CaMUX KAaTOAHBIX Jiyuedl. OH Ha3Ball
VX KaHAJbHBIMM Jyyamu. Tak Kak KaHaJbHbIC JIy4d Pacrpo-



CTPaHSUIMCh HABCTPEUY MOTOKY JIEKTPOHOB C KaToAa, KOTOPHIM
OBbLT TIPUCBOEH OTPUIIATENIBHBINA 3apsii, TOMCOH OIpenea ux
KaK MOJIOKUTEIbHOE M3ilydyeHue. [1o BenurHe ux OTKJIOHEHUS
B MarHUTHOM I10JI€ YCTAHOBUJIM, YTO CaMble MAJIEHbKUE U3 ITUX
YaCTUIl UMEIOT TOT K€ 3apsl U MaccCy, YTO ¥ MOH BOIOpoaa. DTH
YaCTHULIbI ONPEJENIAIN KaK aHTUIIOABI SJIEKTPOHOB, U Pesepdopn
Ha3BaJl UX MPOTOHAMM (OT Tpeu. «IepBbie»). 3apsiibl MPOTOHA
Y 3JIEKTPOHA ONpeleIWIM KaK paBHbIE M0 BEJIMYMHE, HO MPO-
TUBOIIOJIOXKHBIE 10 3HaKy. [IpryeM nMpoToHy NMpUCBOMIIM Maccy,
B 1836 pa3 npeBblnannryn Maccy JEKTPOHA.

Tak BOT, IPOTOHBI TOXE OTKJIOHSIOTCS K Karony. [IpotoH —
9TO TOXE KOHIJIOMepaT YaCTHIl, XOTs W MEHBIIIero Macirada,
HEKeIM XMMUYECKHE JIeMeHThI reyivsa. OHU To)Ke HaKaIrlJIMBaloT
Ha CBOEH IMOBEPXHOCTH CBOOOIHBIE YaCTHIIbL. V1 BHIOMBaHUE THX
YaCTHUII JICKTPOHAMHU, JBUKYIIIUMUCS C KaTOJa Y CTAIKUBAIOIIN-
MHUCsI ¢ IPOTOHAMHU, BefieT K ycuienuio [lomns [putsxkenus npo-
TOHA CO CTOPOHBI KaTonia. IMEHHO O3TOMY MPOTOHBI OTKJIOHSI-
I0TCA K KaTofy.

Tak 4T0, KaK BUAUTE, COBEPIIIEHHO HEBEPHO TOBOPUTH TOJIBKO
0 Macce 3JIeKTPoHa, MPOTOHA, raMMa-(pOTOHOB U JTIOOOTO IPYro-
ro o0ObekTa MUK pomupa. Cpey HUX eCTh Kak MacCOM, TaK U C aH-
TuMaccou, Kak ¢ [lonem Ilpursxenus, tak u ¢ [lonem Orranku-
BaHMS.

Kpome Toro, He CTOUT OlIEHMBATh MAcCy ¥ aHTUMACCY YaCTHUII
Y 3JIEMEHTOB, HE YUUTHIBAs [IPU STOM BEJIMUUHY XapaKTEPUCTU-
KM JIEKTPOMArHUTHOI'O MOJS, a TAKKE Ka4eCTBO UCTOUYHHMKA Ya-



CTHUIL ¥ JIEMEHTOB (T. €. YTO 332 XUMUYECKHE JIEMEHThl UX UC-
MycKalT). Bce 311 (pakTOphl BAUSIOT HA CTENEHb OTKJIOHEHUS
U UX 0053aTeIbHO HAJIO YYUTHIBATh.

Ho naBaiite BepHeMcsi K Hayally Hallled CTaTbU, K TOMY, C YEro
Y HavaJIu.

JleficTBUTENILHO JIM Macca MPOTOHA paBHA Macce MOHA BOJO-
pona?

JleiCTBUTENILHO JIU B XUMHYECKOM 3JIEMEHTE BOJOPO/Ia BCETO
OJVH IPOTOH?

MoeT 1 Takoe ObIThb, YTOOBI BO BCEX M3BECTHBIX XMMHUYE-
CKMX 3JIEMEHTaX YMCJIO MPOTOHOB COOTBETCTBOBAJIO €r0 HOMEPY
B niepuoandeckor tadmmiie? Benp 310 Bcero s HOMEP?!!!

Me1 yoexaeHsl, 9To ydueHsle 19 Beka, co3/1aBaBIlie KOHIIETI-
M0 aTOMa, OIMOAJIMCh B TPAKTOBKE PE3YJIbTATOB CBOMX KCIIE-
puMeHTOB. OmmoOKa y4eHbIX B TOM, YTO OHM HE 3HAJM UCTHH-
HOE YuCJIo (pyHIaMEHTAILHBIX B3aUMOJICHCTBUM, KOMX BCETo 2 —
MPUTSDKEHUE W OTTAJIKMBaHUe. BricTpanBail OHM CBOM KOHIIETI-
IIUU, UCXO/S U3 OJHOBPEMEHHOTO BO3JIEUCTBUS 3TUX NBYX Cuil,
BO3MO’KHO, OHH TOT/1a Obl BEPHO OOBSCHUIIN CYTh IMTPOUCXOASIIIE-
IO Y BBICTPOWJIU MTPABUJIBHYIO MOJIEJIb XUMUYECKOI'O JIEMEHTA.

V4eHsle Jaau cBOed MOJEIM aToOMa HauMEHOBaHHE — IJIaHe-
TapHas. VM mpencraBuiM ee Kak IJIOTHOE SAPO, HATMOJIHEHHOE
MPOTOHaMU U HeUTpoHaMu (3T0 COJTHIIE) C JIETAIOIUMU BOKPYT
siIpa MEKTPOHAMM, OJIUIIETBOPSIOIIMMH TJIAHETHI.

OpHako MBI MOJIATAEM, YTO MCTUHHAS TUIAHETAPHOCTh XUMHU-



YEeCKOro JIeMEHTa COCTOUT B €r0 COOTBETCTBUU HE COJHEYHOMW
cHCcTeMe, a IMEHHO TUIaHeTe — JIioOoMy HebecHoMy Teiy. B 1ien-
Tpe — IJIOTHOE PO, COCTOSAIIEE U3 TSKEIIBIX JIEMEHTapHBIX Ya-
cTuIl (MX KOHIJIOMEPATOB), TaK *ke, Kak B IEHTpe HeOECHOro Te-
JIa COCPEeJOTOYEHBI TUIOTHBIE XMMUUYECKUE IeMeHThl. MBI U Ha-
3bIBAEM 3TO IUIOTHOE s/po TutaHeTou. [lo Hen mbl xomum. Ta-
Kasi MUHU-TUIAaHeTa €CTh B LIEHTPe JTI000r0 XUMUYECKOTO JIEMEH-
Ta. A BOKpYr Hee — armocdepa, cocrosias u3 0ojee JIeTKuX
KOHIJIOMEPATOB YaCTUIl — OHU COOTBETCTBYIOT XMIMUUYECKUM 3JIe-
MEHTaM ra3am, U3 KOTOPbIX COCTOAT atMocepsl riaHet. Mox-
HO CKa3aTh, 4TO eCTh O0Jiee TsKeIble POTOHBI U eCTh OoJiee Jier-
kue. ToyHee roBopsi, €CTh MHOTO Pa3HOBUIHOCTEN HYKJIOHOB,
U3 KOTOPBIX COCTOUT TeJI0 XMMUYECKOTO eMeHTa. Tak ke Kak
€CTb OTPOMHOE YUCJIO PA3HOBUJHOCTEN XUMUUYECKUX JIEMEHTOB.
Ha noBepXHOCTH KOHITIOMEPATOB YacTHIl (HyKJIOHOB) HAKAIlIH-
BalOTCSI CBOOOHbIE YaCTHIIbl — (DOTOHBI — UCIYCKAaeMble COJTH-
1M WIW JIPYTUMH CBETSAIMMUCS HeOSCHBIMU TeJlaMU, U ToMa-
JAIOIIMMY Ha 3eMITIO, WK JTI000e Jpyroe HeOecHOe Teo.
Jlerkue HyKJIOHBI M aKKyMYJIMPOBaHHBIE (POTOHBI IKPAHUPY-
0T TSDKENYIO, IUIOTHYIO YacTh XMMHUYECKOTO JIEMEHTa, TaK Ke,
KakK JIeTKMe XUMUYECKUE NEMEHTHI 1 MarHuTocepa SKpaHupy-
10T IUIOTHYIO M KUAKYIO YacTh IUIAHEThl. Y JIETKUX HYKJIOHOB,
TaK e, Kak U y JIeTKUX XUMUUYECKUX IEMEHTOB, OUeHb MHOTO
yactuil AH (¢ Tlonssmu OtrankuBanus). Cpeau (pOTOHOB Takke
npeoOnaiaoT YacTulilsl 1. Dpup, UCITyCKaeMblil STUMU YaCTH-
uamu, Hertpanusyet [lone [IpuTskeHus MIOTHOW YacTH — Kak



XUMUYECKOTO JIEeMEHTa, TaK U IJ1aHeThl. B pe3ynbTare, mposiiie-
HUE NPUTSKEHUSI XUMUYECKOrO JIeMEHTA WU TUIAHETHl YMEHb-
miaetcs. T. e. ymMeHbIIaeTcsi Macca — HO He MICTUHHASI, a TIPOsIB-
JISTIONIAsICS BOBHE.

K uemy mbI Bce 310 roBopuM? A K TOMY, YTO Y JIOOOTO KOH-
rJoMepaTa 4acTHUIl €CTh peajibHasi Macca U Ta, YTO MPOSIBIISIET-
cs1 BOBHE. B cocTaBe XUMHYECKOT0 3JIeMEHTa MOXET ObITh OUCHb
MHOTO MPOTOHOB. HO eciiv oHM MpUKPBITH CBEpXy Oosiee Jier-
KMMM YacCTHUIIaMH, a TakKe CBOOOIHBIMU (pOTOHAMH, MX Macca
(TTone IMpuTskeHUs) He MPOSBIISIETCSI BOBHE TaK, KaK eCiiy Obl
He OBLJIO 9TUX IKPAHUPYIOITUX YACTHII.

[Toatomy mMacca aneMeHTa Bo10po/ia, MPOsIBISIONIAsCs BOBHE,
MOJeT OBITh TOUYTH TaKOH e, Kak y mpoToHa. Miu TouHO Ta-
Koi1 :ke. Ho mpu 3TOM 3neMeHT Bogopoaa MpocTo 3KPaHUPOBAH
JIETKUMHU YaCTULIAMU, UCITYCKAIOIUMU 3(Up — nMeeT atMocde-
pY. A IPOTOH JIEUCTBUTEILHO UMEET MEHBIIYI0 MacCy — pealib-
Hylo. Ho Tak Kak OH He KpaHMpPOBaH, €ro Macca CO CTOPOHBI
OIIYIIAETCSI KaK Macca 1eJIOr0 XMMUYECKOTO JIEMEHTa BOJIOPO-
Ja.

He naoo nymamu peanvnyro maccy ¢ moit, wmo, 60CRpuHu-
maemcsi co cmoponwl. /lea 00'vexma mozym umems pazauu-
HYyro peanvuyro maccy (Iloae Ipumsaxcenus). Ho uz-3a skpa-
HUPOBAHUSL 00HO20 YACMUUAMU, UCRYCKAtOWumMu 3up, oHo
0Yyoem 80CNPUHUMAMBCSL CO CMOPOHDBL, KAK UMerouiee my jce
maccy, umo u opyzoe, OelicmeumenvHo 00.1ee nezKoe.

Bort B yeMm Bech cexper. BoT mouemy yueHble OIMOOYHO MpU-



HSUJTM IIPOTOH 32 Boztopoz. Ha camom fiernte B siipe Boopoia MHO-
0 3TUX MTPOTOHOB — TOUHEE, PA3HBIX TUIIOB HYKJIOHOB. U uncio
MIPOTOHOB B Pa3/IMYHBIX TUMAX XUMUUECKUX JIEMEHTOB HE COOT-
BETCTBYET HOMEpY JIeMeHTa B epUOJNYECKON TabuIIe.



Apucroreas u I'anniien
0 NaJIeHUH TeJ — AaHAJIU3 UX
MHEHHH U COIOCTaBJIEeHHE
C Haley KoHumenmuen

B Bompoce, MOCBSIIEHHOM CKOPOCTU TajeHHsl Tell, COBpe-
MEHHas HayKa corjacHa ¢ [aymieem, KOTOpBIi B CBOMX OIbITax
SIKOOBI TOOWJICSI pe3y/IbTaTOB, MPOTUBOPEUAIUX YTBEPKICHUIO
Apucrortens, Oyaro Oosee Tskelble Tesla MaJaloT ¢ O0JbIIeH CKO-
POCTBIO, HeXenu OoJiee JIeTKHe.

MBI cornmacHel ¢ MHEHHEM APHUCTOTENsA, U HE Pa3lessemM
B3MIA10B ["amiies no atomy Bonpocy. Mel mosiaraem, 4To Tsixe-
JIble TeJia MaJaoT ObICTpee JIETKUX.

HaBaiite mompoOyem pa3o0paThCsi B 3TOM BOITPOCE.

«Apucroress ponuica B 384 r. 1o H. 3. B ropone Crarupe,
B ceBepO-BOCTOYHOI obnactu I'peryn. ['opon Haxoauics Hena-
JIEKO OT rpaHulbl ¢ Makenonuen, u orery Apucrorenss Huko-
Max ObUT IPUABOPHBIM BPAYOM MaKeJIOHCKOTO 1apsi AMHUHTHI 11.
CeiH AmuHTH @y, otenr Ajlekcanpa MakenqoHCKOro, ObuT
JPYroM JIETCTBA APUCTOTEJIs, BIOCIIEACTBIM, OyAydH LapeM, OH
NpUracui ApUcToTessl B HACTABHUKH K CBOEMY ChIHY AJIEKCaH-
npy, Oymymemy 3HameHuToMy TonkoBomity» (Kyapsieues I1. C.
«Kypc ucropum pusmkn»).



Apucroresib BHEC OIPOMHBIN BKJIAJ] B pa3BUTHE HAYYHO-(DU-
JIOCO(PCKOU MBICIIH.

«B peanbHBIX YCIOBUSX JBUKEHHE KOHEYHO W Tejla MajaioT
C pa3HOW CKOPOCTbIO. APUCTOTENIb NOJIAraeT, Yro, YeM TsKeIee
TeJIo, TeM ObicTpee oHO magaeT. Tonbko [anumei onpoBepr 3T0
MHEHUEe ApHCTOTENs, MOATBEPAUB OTBEPrHYTOE ApHUCTOTENEM
YTBEpPKJCHUE, YTO B ITyCTOTE BCE TEJa Maal0T OAUHAKOBO» (Kys-
pasues I1. C. «Kypc ucropuu puzukm»).

Bor 6ecena w3 kuuru I'. Tanmies, B KOTOPOH TOBOPUTCS
0 CBOOOJHOM TaJCHUH TeJl.

«Cumnauuuo. ... ApUcToTesb JOKa3bIBAET, YTO CYILECTBOBA-
HUE JIBUXEHUsI IPOTUBOPEUYUT JOMYLIEHUIO MycTOThl. Ero noka-
3aTesIbCTBO TakoBO. OH paccMaTpuBaeT [1Ba CIyvasi: OOUH — IBU-
JKEHUE TeJ1 PA3JINYHOIO BEca B OJMHAKOBOU Cpefie; APyroy — IBU-
’KEHHEe OIHOTO M TOTO K€ Tesla B Pa3uyHbIX cpeaax. OTHOCH-
TEJIbHO MEPBOTO Cllyyast OH YTBEPKIAET, YTO Tejla Pa3IuyHOIro
Beca JIBUKYTCSI B OTHOU M TOM K€ CpeJie C pa3IMYHbIMU CKOPO-
CTSIMH, KOTOPBIE OTHOCSITCSI MEX/Ty COOOH, KaK Beca Tel, TaK 4To,
HalpuMep, €CJIM OIHO TEJIO B JECATh pa3 TSKeJee IPyroro, TO
Y JIBUKETCSI OHO B IECATH pa3 ObICTpee.

Canveuamu. ...51 CUIIBHO COMHEBAIOCh, YTOOBI APUCTOTENH
BUJIEN HA ONbITE CIIPABEAIMBOCTD TOrO, YTO ABA KaMHS, U3 KOTO-
pbIX OJMH B JECATh pa3 TsKesee Jpyroro, HayaplIMe OHOBPE-
MEHHO MaJaTh C BBICOTHI, IPEAIOI0KNAM, CTa JIOKTEH, TBUTATINCh
CO CTOJIb Pa3IMYHON CKOPOCTHIO, UTO, B TO BpeMs, Kak OoJiee Tsi-
KeJblid Joctur Obl 3emutd, Oosiee JIETKUid MpoIest Obl BCETo Jie-



CSITb JIOKTEH.

U 6e3 oIbITOB, IyTeM KPaTKOro, HO YOAUTETbHOTO PacCyX-
JIeHUsT Mbl MOXEM SICHO TIOKa3aTh HENPaBUJILHOCTh yTBEPK]IC-
HUsA, OyaTO Tesia Ooee TsKesIble IBUKYTCsI ObICTpee, HexXelr 00-
nee serkue...» (I'. lannien, «beceabl 1 MaTeMaTHYeCKHe
JI0OKa3aTeJbCTBa, Kacalomuyecsi IByX HOBBIX OTpacJjel Ha-
YKH, OTHOCSIIUXCS K MEXaHNKe H MECTHOMY JBHKEHHIO» ).

Apucrotens Obu1 BeMKuM [ToCBSIIIEHHBIM, 1 MHOTHE TalHbI
[Tpupomnst OpuTH emy Begombl. He co Bcemu ero BeIBoiaMu, Kaca-
IONIMMHUCST 3aKOHOB MEXaHWKH, MbI COITAaCHBL. OHAKO MBI pa3-
JeJISIeM ero CyXJICHHUE O TOM, 4To OoJjiee TsDKeNble Tella MajaloT
obicTpee. M, cooTBeTCTBEHHO, OTBepraeM MHeHue ['amies (mpu
TOM, UTO Takxke cuutaeMm ero [TOCBAIIEHHBIM U BEJIUKUM y4e-
HbIM). PakT HaIMuKA cratyca [1ocBAIEHHOro He 03HAYAET, YTO
YeJIOBeK Bcerjia M 000 BCEM BHIHOCUT BEpHbIE CYKICHUS.

ApucroTenb OblT COBEPIIIEHHO MpaB, Tojarasi, 4rto CyTh sIB-
JICHUI TIPUPOIBI MOKHO TIOCTHTaTh YMO3PHUTEILHO, HEe TTprOerast
K OTBITaM U KcriepuMeHTam. OTBIT MOKET TOCTYKUTh TIPeKpac-
HBIM TIOATBEPKICHUEM M KPACOYHOM JIEMOHCTpAIen 1Jisl Bbl-
JIBUTAEMBIX Teopui 1 KoHuemmid. Ho kenatenbHO, 9TOOBI TEO-
pHsl MpeAlecTBOBajla MPakTHKe. B MpOTUBHOM citydae, MOX-
HO JIETKO OIIMOUTHLCS B OLIEHKE Pe3yJIbTaTOB SKCIIEPUMEHTA, UIN
B OIIEHKE SIBJICHU I, KaK TO YaCTO U CITyYaJioCh B ICTOPUH HAYKH.

Ho BepHeMcst K BOMPOCY O CKOPOCTH MaJeHUS Tel.

[aymnei MpOBOAMJ OIMBITHI, B KOTOPBIX OH CKaThIBaJl TeJia
1O Kesio0aM, ¥ U3MEPSUT CKOPOCTh UX CITyCKa, CPAaBHUBAs CKO-



POCTb CKaTbIBaHUsSI TeJl pa3HOW BeJMYMHbL. KOHEYHO, MOXHO
NpUOM3UTENILHO CUUTaTh, YTO CKAThIBAaHWE Tejla AHAJIOTHMYHO
ero cBOOOIHOMY MaJIeHUI0. DTO, TpaBaa, He COBCEM TaK, TO-
CKOJIbKY KOTJIa TeJIO KaTUTCs MO KeJI00y, ero MHEPIUOHHOE JBU-
JKEHHe 3HAUUTETbHO TOPMO3UT BEIECTBO CaMOro xenoda, 3a0u-
past y Hero 3Hepruio (3(pup) — YMEHBIIAET, TaK HA3bIBAEMBIN,
UMIy/IbC. B TO Bpems Kak BO BpeMsi CBOOOIHOTO MaAeHUsI TeJI0
JBUIKETCS] CKBO3b Ta3000pa3zHoe Teslo (BO3yX), KOTOpOe SHep-
ruio (3up) y nagaoiiero teaa He 3abupaer. Y Topmosurcs na-
JAIoIIee TeJI0 TOJIBKO M3-3a CTOJIKHOBEHUS C MOJIEKYJIAMH U dJ1e-
MeHTamu Bo3ayxa. OJTHaKo B JIIOOOM ciiy4ae, U TIpy CKaThbIBAaHUH,
Y TIpY CBOOO/IHOM Ma/IEHUH, STO ABMKEHUE Tesla BHU3 MO JIeH-
CTBUEM rpaBUTaliiu. Ml CKOpOCTh CBOOOTHOTO MaICHUS HAXOIUT-
¢ B IIPSAIMO MPONOPIIMOHATIBHOM 3aBUCUMOCTH OT CKOPOCTH CKa-
THIBAHUSI.

MbI cuuTaem, 4to OnbITH [anuiies: Henb3st OpaTh 3a OCHOBY,
€CJI MBI XOTHM Pa300paThCsi B BOIIPOCE CKOPOCTH MAICHUS Tel.
XoTg MBI MX, HECCOMHEHHO, yunTbiBaeM. Ha Ham B3, omnry-
TUMOW Pa3HUIIBl B CKOPOCTHY MAJCHUS TEN, YbM pa3Mepbl U Mac-
ca HE MMEIOT 3HAUUTEJIbHBIX OTJIMYMU (KaK 3TO U UMEJIO MECTO
B omnbiTax [anunest), He Oyner. PasHuiia mpucyTcTByeT, HO OHa
CTOJIb MaJIa, YTO €€ TPYJHO 3a(PUKCUPOBATh O3 MOMOIIN TOUHBIX
npuOOpOB.

Eciu B34Th, K IpUMEpPY, TEHHUCHBIN MSTUMK U CTIBHOM 11Ap
JMaMETPOM HECKOJIbKO METPOB (HY XOTs ObI 2 M), M COPOCHTH UX
C BBICOTHI HECKOJIBKO COTEH METPOB (HarmpuMmep, ¢ KUJIOMETPO-



BOU BBICOTHI), YOSKJCHBI, YTO B MOMEHT yyapa 00 3eMJI0, BTO-
poii map OyneT uMeTh OOJIBIIYI0 CKOPOCTh MageHus. ITo OyaeT
UMETh MECTO U MPH NaJICHUU B BakyyMe, U B atmocdepe. 1 nan-
HOE YTBEPXKJICHUE BHITEKAET HE TOJIBKO U3 MPAKTUUECKUX HAOIIO-
nenuil. Mbl ornacaeMcsi mafieHusl CBepxy OoJjiee TsKeJbIX Mpe-
METOB MMEHHO M3-3a TOTO, YTO MX OOJIbIIas Macca 3acTaBIIseT
WX TP TAJICHUN Pa3BUBATh OOJBIIYI0 CKOPOCTh. A UeM O0Ib-
11Ie CKOpOCTh, TeM Oofibllie cuia ynapa. Het, He ToMbKO moaTo-
My MBI YTBEpKAaeM, 4To OoJiee TSKelble Tella najaoT OpicTpee.
Hane cyxeHue OCHOBaHO Ha aHaJIM3€ CaMOro MEXaHu3Ma rpa-
BUTAIIUU.

Benp uro Takoe rpaButauus’? Tena NpUTArMBalOTCS, OTOMY
YTO TOMIOMIAIOT 3pup, KOTOPHIM MX pasaenser. Hama rmanera
nortommaet 3¢up. U Bce Tena MeHbller Macchl ABUKYTCS B TOM
3¢prpHOM MOTOKE — TMajalT Ha Hee. M mpu 3TOM OHUM MpPOJOI-
KaloT noromarsk 3pup, cozaasas nepea codoi IPUPHYIO MY,
B KOTOPYIO NaJIal0T, YCKOPsisi CBOE MaiCHUE.

Tena coCTOAT U3 XUMUYECKUX IEMEHTOB, 2 XUMUYECKUE Jie-
MEHTBHI U3 JIEMEHTAPHBIX YacTuil. ECTh yacTuiipl, morolaoiiye
a¢pup (Unb), a ecth — ucnyckawomue (S1). B xumuyeckux ane-
MEHTAaX, U3 KOTOPbIX COCTOAT IJIOTHBIE TeJIa, 3HAUYUTEIHHO Ipe-
obnaaoT yactuibl MHb. B sxumkux nporeHT yactuil IHb MeHb-
mie. B ra3o00pa3HbIX — elie MeHbIIIe.

Jlio6oe maoTHOE Tesno (eciy OHO He HAarpeTo N0 TeMIepary-
pbl TOpeHHUsI) TSHET Ha ce0sl U3 OKpYKaroero 3(hUpHOro IMoJst
a¢up. Dpup nocrynaer K Hemy Bceraa, Ijie Obl OHO HU HaXOIM-



J0ch. TakoB 3aKOH NPUPOABI — 3aKOH NOBEAEHU d(purpa.

UYem Oosbliie MIOTHOE TeJ0, TeM OoJibiie 3hupa OHO TOTJIO-
IaeT U3 OKPYKAIOIIEro MOJsl. DTO JIOTUYHO.

Yem Oorbliie MI0THOE TENO, TeM OOJIbIIIE ero Macca, T. €. CyM-
mapHoe Ilone ITputsxenus. ro [osne [pursxenus — 31o u ectb
IOTOK 3(urpa, MOCTYMAIOLIETO B TEJIO.

Yem 60anme cymmapnoe Ilose Ilpurskenus teja, rem
obicTpee oHO popMHpYyeT Mo c000ii (PUPHYIO MY, KO-
rja najaeTr B MoJie NPUTSLKeHUsl miaHeTbl. B 3¢pupnyro
sIMY TeJIO MA/IaeT, YCKOPssl, TEM CaMbIM, CBOe€ MaJIeHHue.

Tak uro, 0o0Jiee TAXKeJble Teja, T. €. TeJa ¢ 00Jb-
el Maccoil, NaIalT B rPaBUTANIOHHOM MoJje 3emJH (1a
1 JJI000Tr0 IPyroro HeGeCHOro Teja) ObicTpee, HexKean 00-
Jiee Jierkue.

9mo u OvbL10 onpoegepoiceriue mHernus I aruneo I anunes, kaca-
roueecst CKopocmu NAOeHUsl mea PasHoll MAaccol, U NOOMeeptcoe-
HUe MHeHUsi Apucmomens.

3TO OCHOBHOE B HallleM OObSICHEHUH.

Ha 310oM MOHO OBUTO ObI ¥ OCTaHOBUTHCA. OJTHAKO €CTh ellle
HECKOJIbKO MOMEHTOB, KOTOpbIE XOTeJ0Ch Obl 0OCYIUTD, paccKa-
3bIBasi O CKOPOCTH Ta/ICHHUSI.

Bo-niepBeIX, He ciemyeT 3a0bIBaTh O TOM, YTO CYIIECTBYIOT
BEIIIECTBA, HAXOMSAIIMECs PX HOPMAJIBHBIX YCIIOBHSX B pa3HOM
arperaTHom coctostHui. OHM HECKOJIbKO TMO-Pa3HOMY BEIYT Ce-
051 B rpaBUTAIIMOHHOM TMoJie 3emui (HeOecHoro Tena). [amaror
TOJILKO TBEp/ble W kuakue. ['a3000pa3Hble HE MaJaloT TaK sB-



CTBEHHO KaK IUIOTHBIE U KMIKHE. XOTs OHM TOXKE MOTYT TpH-
Omkathest Oke K 3emiie (MM BOJIE), €CIH, HarpumMep, OXJia-
KAATCS. DTO oceiaHue OoJiee XOMOIHBIX, O0Jiee TSKEIbIX CIIO-
€B rasa, ¥ eCTh ero naJjicHue.
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