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I'pyna 21

®di3nka i acTpOHOMIst

Ypox 13-14

Tema: EnexrpomarnitHa B3aeMoisi. EnekrpuyHa B3aeMoisi TOUKOBHUX 3aps/IiB.
3akoH Kynona

Mera:

o [loBTOpWUTH TEOpETHUUHWUN MaTrepiai; y3araJbHUTH, CHCTEMAaTH3yBaTH Ta
MOTJIMOMTH 3HAHHA Y4YHIB 13 TEMH; 3aCTOCYBaTU 3HaHHSA 3 (I3UKH TMiJ  Yac
PO3B’s3yBaHHS NPUKIAIHUX 3a/1a4; (GOPMYBATH YSBY PO MPOIIECH Y IPUPOI,

® PpO3BUBATU B Y4YHIB Mi3HABAIbHUI IHTEPEC, YMIHHS BUKOPHUCTOBYBATH HaOyTI
3HAHHS, HABUYKHA ¥ YMIHHS B HOBHX CHUTYAIlisIX; MiJABUIIUTH IHTEPEC JO BHUBUCHHS
(b13UKHU Ta aCTPOHOMIT; pO3BUBATH a0CTPAKTHE Ta JIOTIYHE MUCIICHHS,;

® BUXOBYBaTHM y Y4YHIB IOBary Ta 3alliKaBJIEHICTb /10 BHUBYEHHS (I3UKU Ta
aCTpPOHOMIi, CTApPAHHICTh Y HABYAHHI; CIPHUSATH PO3IMIUPEHHIO KPYTrO30py YUHIB.

Marepianu 10 ypoky:

EJEETPHYHHH 3APAN AEK JIHEPEJO
EJEETPOMATHITHOTI'O ITOJIHA. EnexTpomar-
HiTHA B3IAEMONifA, TAK caM0, AK i rpaBiramiiiga,
€ TANeKOJiIY00 TA NPOABISETLCHA 1 HA MIiKpO-,
1 Ha maxpopiBaEax. Ilpore, axumo rpasiTaniiiza
B3AEMOJIA BIACTHEA BCIM MATeplATEHHM UACTHH-
KAaM, TO eJeKTPOMATHITHA — JIHIIE 3APA0NeHUM
gacTHHEEAM 1 Timam. Momsyre icHyBaTH Tina Ta
YACTHHKH Oe3 sapAxy, npore aapsan Oea Tina 4m
YACTHHKH ICHVBATH He Mo:xe. TobTo emekTpoMar-
HITHA B3AEMOJ1A YacTHHOK (abo Tin) BHSHAYAETECA
iX eNeKTPHYHHMH 3apAIaMH.

Enexrpuunnii 3apag € IkepeloMm i Mipoio Axelmc Makceenn

eJeKTPOMarHiTHOl B3aeMoJIil. (1831—1870),
LWOTNaHOCEEWA (ignk,
EnexTpomarsiTua BaacMo[id NONIHPIETHECH B TBOpeLE Teopll EAMHOMO

npocTopl 3l mengsicTo ceitaa (¢ = 300 000 xm/c), ENEKTPOMATHITHOTO Mo

TOMY CHJIA B3AEMOIIl Mi 3apAeHHMH UACTHHKAMH IIOUHHAE TIATH HE MHT-
A r
TEBO, A Yepes JeAKHi IHTepBaa dacy = P
Bupaa ¢«3apAf» BAHBAKTE A N03HAUSHHA HEBEJIHKOTO 3apHAAeH0r0 TLaa
un zapAmxenol yacTHHEH. [locmign moxasamH, Mo iICHYHOTL ABA BHIH eJleK-
TPHYHOrC 3apAxy. PlaHoHMeHH] 3apAgH OPHTATYIOTECH Mix cobo, a ogHO-
HMeHH] — BiAMITOBXVIOTHCH.



Tiaa, sapROweni PIZHORMENND, NPUMAZOMeCH, @ 0THOOMENHO — 8id-
L TLOEY gAMb oA,

Sapsa, 10 BHHHKAE HA CEJI1 B pE3VARTAT] HATHPAHHA HOro MORKOM, TOMO-
BHIHCH HAZHBATH NOINTHEHHM | DOZHAYATH IHAKOM ++s , A JADAI, [0 BHHHKAE
B pe3VIALTATI HATHpAHHA e0oHITY X¥VTpOM, — HEFATHEHHM i mossagaTH #Horo
ZHAKOM +—s. TakHi mogin ¢ TOCHTE VMOBHHEM, OCELILEH 3apATH pianHy BRIIR
BEMARNANTE OIHAROB] RAACTHROCTI.

EnexTpHYHHA ZaApAN MOSHAYAETECH JATHHCEKOW JiTepow § (Big aHrm.
quantity — KiNbKicTs). OQHHANEH efeKTPHYHOrO 3apany B CI € kymon (Ka),
BOHA HAZBAHA HA YeCTh QpaHNyIeroro Bdenoro II. Kynona: [7] =1 K.

EJEETPHSAIIIA. 3AKOH 3EEPE:REHHA EJEETPHYHOI'D SAPHLY.
Tina, Akl HAOYIH eNEKTPHYHOTO 3ADAAY, HASHBAKTE HASIEKMPuI08dNUML,
A Apouec HAOYSAHHA MIA0OM EAEKMPUdHOI0 3apady — eaexmpuadyiecro.
CEIAHA MATHYKA, HATEDTA 00 IIOBE, &AeKTPHIVETLCA, 10 BHABAAETLCA B 1T
ZEATHOCTI OIPHTArYBATH, HANPHKIAJ, MIMATOYKH HDanepy Ta ToOHEI crpyMmeni
BogH (pHc. 1.1). IIpH OROMY HIOBE TAKOMN ceKTPHIVETLCH.

IMig wac eneETpH3ANT TepTaM ABOX TN eMeETPHIVIOTECH OOHIRA TOTHYHI
Tina.

Axmo DOTOPEHYTHCR HABMSKTPH3I0OBAHHM TinOoM 10 Tina, 0 HEe MAE eJek-
TPHYHONO IAPAAY (A0 eNeKTpHYHO HefTpANLHOMD), YACTHHA 3apAyY Hopexo-
OHTE 3 OHOMD Tina Ha gpyre. TodTo eleskTpHYEAR
JADAT MOMHS NOTLIATHCA HA YACTHHHE, HANMCHIIIODH :

3 AKHX € JApA] ANeKTPOHA. -

HocieM HAdMeMUWoz0 MHe2amusHoZo 3apady € "“4_
eaexmpon ¢ = —1,6-100"" K. '

HorcieMm HafiMeHIIOrD MOIRTHEHOMD IADAAY €
NpOTOH. SADAN NPOTOHA 38 MOIVIeM TopinHme 2a- m
PEOV QIeKTDOHA.

Orae, HARIERTPHIVEATH TLT0, 0 HE MAE £JIEK-

TPHUHOTO IADANY, MOMIHA TePTAM a00 JOTOPKAH-

HAM 10 HASNEETPHIOBRAHOMD Tina. ElerTpHaamnis '

Mocee BigdyeaTHes 28 RIOCYTHOCT] KOHTARTY MiM \
Tinamu. Axmo go HelTpaierHOro Tima migHecTH

IApAEEHe TINO, TO HeraTHEHO zapamseHi siasmi
QIEKTPOHH B HeHTpanLHoMy Tinl HAKONMHNYVIOTECH B

Puc. 1.1.
Omegif 10 sapRTHeHors Tiia YACTHHI, 3ATHIIIARY- HaenekTpuaceaka
9H iHIIY NOZHTHEHC 3apaHeH00. Take ARAIE Ha- CENAHE NAnWEE
ZHBAKTE ENeKTPOCTATHYHOW IHAYKIiew. ICHYHOTE NPWTANYE WMaTOMKN
H imori cmocodl exerTpHIANIT Tin, HANPHEIAT, HA- nanepy Ta TOHK
rpipagpaM, oNpoMIiHIDBAHHAM TOIID. CTPYMEHI BEOOM

3apag, HaoyTHH TinoM BHacaigok cmeRTpH3Ami, MOMIHA BHIHAYHATH AK
IoOVTOE IAPAIY eleKTPOHA € Ta EiaekoceTi enexTpoHis N, SKHX HAOVIO0 4H

BTPATHIO TLIO BHACTINOK enexTpH3anil: |'II =|*i’|-a!"'-r

IMpouec enerTpHIANIT MOMHA DIOACHHTH, POITAAHYVBIIH OVIoRY aToMa. ITig
YAC eJeRETPHIANIT 3apaIH MepeposnoginsmTeea Mix Tinavu. IIpn nhoMy Ha
CELIEEH IMOHIMHTLCH EiAbkicTe enerTpodin B ogHoMy Tini, Ha cTiIRKH M
AMILMHETECE B iHmomy. ITosaafi sapay Taxol CHCTEMH He 3MiHHTLCH 1 3ann-
MATECH pipHEM HyMW. [1ig Y4ac KOHTAKTY 3apAAMCEHOTD TiNA 3 AeKTPHUHO

HefTpANEHAM IADAN NepeposnoIimiTRCH Mix TinaM#e, npoTe cyMapHe Horo
ZHAYOHHSA JAMHITHTLECH CTATHM.




ToOTo AAA 3apATKEHHX TiA, 0 VTEOPIDIOTE SAMEHYTY CHCTEMY, BHEOHY-
ETLCA JAK0M I0CPENMEHNA EACKMPUYHOZ0 3APATY:

Aarefpaluna cyMa zapanls ¥ saMEHYTIH cHcTeM] THIMACTLCH CTAJIOM:

g, + 0z + ... +q,=const,
HE 5y Tay weey Tq. — SABKTPHYHI 3apATH TiA a00 YACTHHOK.

B3ACMO/JLIA TOYKOBHX 3APHIB. SAKOH K¥V/IOHA. ExekTpHYHHH 3a-
PAA € BAACTHBICTIO Tin a00 IXHIX YACTHHOE JiATH OIHI Ha OOHHX i3 eekTpHY-
HOK CHJI0K. SAK0H BIAEMOI] TOUKOBHUX JADATIE (ZapaidMenuy miil, posMipaMu
RKUY 8 yMOSLY Q0L 303049 MOWHA IHEXMy&admu ) BCTAHOBHE (PPaHIyILEHH
yvueHu# II1. Kynon v 1785 p.

CHaa paacMomil JBOX HEPYXOMHX TOYKOBHX 3apagis NpaMo Oponopilifiaa
YHCAILHOMY IHAYSHHID JOOVTHY MOIVIIE IHX 3apAgin, o0epHeHO NponopiifiHa
EBaqpaTy BigcTani Midk HHMH Ta HANDAMISHA B3A0RME mpaAMol digil, mo 3"eguyve
aapagy (puc. 1.2):
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iI"

F=k——

neq,. q, — Moayal zapagis; r — BiACTAHE MIN TOUKO-
BHMH 3apaAgaMi; § — roedinienTt nponopnifinocTi.
Dizmunnit amict kxoedinicora mponopaifiaocTi &
NOJAATac B TOMY, 10 BiH DOKA3VEe, 3 AKO0K CHIOK BIa-
EMONiOTE ¥V BakyVMi B4 ToukoBi zapagn mo 1 K na

F4
migeranmi 1 M. ¥ CI k=9.10"—20
Kan

SaMicTe koedinicaTa & BHEODHCTORYIOTE VHIA-
MEHTANRHY PIZHYHY KOHCTAHTY — QIeKTPHYHY CTa-
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Bignoriguo, 3axon KyJloHa 3alMHCVIOTL ¥ BHIJIANI:
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ey r Hanpam cunM KynoHa
BaacMogin HEDYXOMHX eJeKTPHYHHY 3apagis Ha- mig, yac ezacsonil
IHBAIOTE EAFKMPOCMAMUYNOD, 00 Ky doHiECHiKom, DAHOAMEHHHMK T3
g3acmodicw. pizHOAMaHHIX 2apRaiB
1(c). MOSACHITL, 9K 3MIHUTLCA CWUNa B3aemMofji OBOX TOYKOBUX 3apsafie, dKWo

BiACTaHbL MK HUMK 20iNLWKTK YV 3 pa3n.
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3(n). ,D,e| OOLIOBI xmapm MaloTb enempmqm 3apﬂ.uu 121 20 K. Kmapm 3Ha-
XOOATLCA Ha BigcTadi 3 KM ogHa Big ogHol. OBYMCNiTL CUNY KYNOHIB-
CbKOI B3aemMoail MK XMapamMu, BEBaxKaldm XmMapy TOYKOBMMIW 3apagaMu,

OCKINLKW pO3MipK XMap 3Ha4YHO MEeHLWUi 3a BiacTaHi M HUMK.
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2apava. Ha nopawmiii, Aka 3’eHye NOSHTHBHHH 3apdaf ¢; 1 HeraTHBHHH 3a-
pAal s, KOXKeH i3 AKHX JopiBHIOE 3a Mopynem 5-107" K, posTamoBaHHi 3apsajn
(3= — 1-10~® Ku. Bigerans r; Mix 3apajgaMu ¢y i g; HopiBHIOE 6 cM, BiICTAHE ry

Mix 3apAfaMH gp i g3 nopiBHIOE 3 cM. ODUHCIIITE CHIIY, AKa Ji€ Ha 3apd] g, , AKIIO
BiH posranmroBaHHil MM 3apAgaMu ¢, i gs.
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I[OMEIIIIHC 3aBJAAHHA: HpOﬁTPI TCCT 3a IIOCHUJIaHSIM
https://forms.qgle/1cdhjD8GyYkRLJIqy97.

3BOPOTHIIi 3B'SI30K:
E-mail t.anastasia.igorivna@gmail.com


https://forms.gle/1cdhjD8GykRLJgy97

