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OCHOBHbIE MOJIOXKEHUA MOJNEKYNIAPHO-
KUHETU4YECKOW TEOPUU CTPOEHUSA BELLECTBA

IIpencraBienue o TOM, YTO BCe TeJIa COCTOAT U3
MenbIafIuX JIacTHIl, 3aPOAUIIOCE IBE C ITOJIOBHU-
HOM ThICAYM JeT Hasan. OgHaKo JUITL BO BTOPOH
moyioBruHe XIX B. MOMyY4MJIO pa3BUTHE W BIIOCJE]-
CTBHHA OBLIIO ONBITHBIM ITYTEM JOKAa3aHO COBPEMEH-
HOE YUYeHHEe 0 MOJIEKYJIAPHOM CTPOEHUH BeIlecTBa.
JTO yuyeHHUe, Ha3blBaeMoe MOLeKYLAPHO-KUHeMU-
yeckoi meopueit (MKT), mosBommiio o0'bACHUTH
CBOICTBA Pa3JIMUHBIX BeIleCTB U IeJbli Kaace du-
3UYEeCKUX ABJNeHUH. B ocHOBe MOJIEKYIAPHO-KU-
HEeTHUYEeCKOM TEeOpPHH JIEKAT TPH H3BECTHBIX BaM
IIOJIOXKEeHUA.

1. Bce BerniecTBa cOCTOAT U3 YacTHIL (MOJIEKYJI,
ATOMOB), MEAY KOTOPBIMH CYIIIECTBYIOT IIpOMe-
HKYTKH,

2. Bce wacTHuIlhI BelllecTBA HAXOMATCA B Helpe-
PLIBHOM XaoTH4YeCcKOM (6ecrmopamoYHOM) ABHKe-
HUH.

3. HacTHnbl BeljecTBa B3aMMOAEHMCTBYIOT APYT
¢ IPYrOoM CHJIaMH IIPUTAMEHUA MU OTTATIKHBA-
HU 4.

BconomMuuM onbITHBIE (haKTHI, IIOATBEPHKIAIO-
IITIe OCHOBHBIe mojoxkenuns MKT.

Monekynasl odeHb Manbl. OHHM He BUJIHLI He
TOJIBKO HeBOOPYKEHHBLIM IVIa30M, HO U B OIITHUYe-
ckuii mukpockon. IloaTomy mosiroe Bpems cyime-
CTBOBAHHE MeJLUAWINMNUX YACTHI[ BeIllecTBa y4é-
HbI€ MOTJIM TIOATBEPAUTH TOJNBKO KOCBeHHO. Tak,
HaIlpEMep, B IOJb3y mepBoro nonoxxenusa MKT
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Puc. 1. Ilomoxxenmna
OpoyHOBCKOH Jac-

THI LI, OTMeUYeHHEIE
yepes Kaxaee 30 ¢

CBHJeTeJILCTBYeT ABJIEHHE TeILJIOBOI'O pacllupe-
HUA TeJ.

OKCIIepUMEHTAJbLHBEIMHA IIOATBEP: KA HUAMEI TBH-
JKeHusa MoJeKya (Broporo mono:xenua MET) as-
nsgorea guaddysna U OpOyHOBCKOe JIBUIKEHHe.
IleiicTBUTENPHO, CAMONIPOHU3BOJbHOE IIPDOHUKHO-
BEeHHUe BelnecTB Apyr B apyra (muddysua) cyirie-
cTByeT Omarosapsa HeIpepLIBHOMY XaO0THYECKOMY
IOBHKEHUI0 MOJEKYJ 3THUX BeIlecTB. A JBHIKeHHUe
OpoyHOBCKOI yacTuilsl (puc. 1) obbacugercsa yaa-
pPaAMM XAa0THYECKU ABUMKYIITUXCS MOJEKYII KHIKO-
CTH WJIH I'a3a, B KOTOPLIX OHA HAXOJAHUTCH.

Huddysna Tax:xke IIOATBep:KIaeT M TO, 4TO
MEXIY MOJEeKYJaMU CVIIEeCTBYIOT IPOMEXYTKH
(mepBoe momoxkeuume MKT), mOCKOJIBKY MMEHHO
WX HaJIMUYKe TTO3BOJAET YaCTHILAM OJITHOTO BEIIeCT-
Ba IIPOJBUI'aThCA BIUIyOb APYIoOro.

O cnpasBemauBocTH TpeThero mogao:enna MKT
CBUIETEJILCTBYIOT VIIPYI'Ue CBOMCTBA TeJ: BOCCTA-
HOBJeHHe (hOpMBI H pazMepa TeJa IIocjie IIpeKpa-
HIeHU s BHEITHEero Bo3JelicTBUA Ha Hero. Bo3HHK-
HOBEeHHEe CWJI YIIPYyroctTu npu gedopMalildd TeJ
00'bACHAETCA CHUJIAMH MeXXMOJEeKYJIAPHOTO0 B3aH-
MoJedcTBUA. MexIy MOJIeKyJIaMHi JeMCTBYIOT CH-
JIBI IPUTAKEHHA 1 oTTankuBanua. IIpu cOmmxe-
HUM MOJEKVJI, B YaCTHOCTH BO BpeMA CKATUA
TBEPAOro TejJa, Ha4WHAIOT IIpeobIagaTh CHUILL OT-
rTadKuBauud. [Ipu yBennyeHUM PACCTOAHUNA MeXK-
oy MoJeKyJaamMu (IIpH pacTAMKeHHH TeJa) — CHUJIBI
OPUTAKEHH A.

HanmomMamM, 9TO MOJEKYJbLI COCTOAT M3 aTo-
MOB. MoleKyJbl pas3JHYHBIX BeIIeCTB COCTOAT
M3 PasHOT0 YMCJa Pas3jIMYHBIX ATOMOB. YYE€HbIe-

XUMHKHW, HaOMOAasa IIpeBpalleHusd Be-

IIIeCTB, CYMEJIH BEIACHUTE, YTO Pa3Jind-

HBI€ aTOMBI 00JIAIAIOT PA3HBIMHU Macca-
1870—1942 mu. Ko BTopoii nonopune XIX B. oHHM
®pannysckuii yuéHEI, Iaypear HAVYWIHUCH Y3HABATH, BO CKOJBKO pas
HobeneBcroil npeMmun no pusHKe. pasam4yarTcsa mMacchkl aroMoB. OmHakKo
Hssecten Tpyamu B obnacTa MAaccy aToMa UM OIIpeeJIUTh He yaaBa-

CTpOeHHA BelmecTBa
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Puc. 2. Mzo0paxenne
ATOMOB KDEMHUHA,
HOJIYYeHHOE HA TYH-

HeJIbHOM MHEKPOCKOIe
(yBenmuerne 15 M-
JIHoHOB )L

Curyanusa usMeHuJgack B Hauaae XX B., Koraa
dbparnysckuii pusuk A an Ileppen cvmor BEIIH-
CJUTL MACCY CAMOTIO JIEI'KOT'O AaTOMa — BOJAOPOJiA.
Ona oxkasamnacs paBHa 1,6:1027 kr. Taxk Kak
K 9TOMY BpeMeHH y:Ke ObLIH H3BEeCTHBI OTHOCH-
TeJbLHbIE MACCHI IPYI'UX aTOMOB, OTKpuITHe Ilep-
peHa II03BOJMJIO BBIYHUCJIHUTE MACCHI HM3BECTHBIX
aTOMOB, a 3HA4YHWT, H Macchkl MoJeKyJ. Taxk Kak
Macchbl ATOMOB M MOJEKYJ HHYTOMHO MAJBbI II0
CpaBHEHHIO ¢ MacCcaMHU OKPVKAIIUX HAC TeJ, TO
CTAHOBHUTCA IIOHATHBIM, 4YTO Aake HebGoJbIIasa
IIBIIMHKA COCTOUT M3 OTPOMHOI0 KOJHYECTBA MO-
JeKyJI.

B HacTosIiee BpeMsa CyIIeCTBOBAHHE MOJIEKY.JI
1 aTOMOB He BBRI3LIBAET cOMHeHHI. CoBpeMeHHEBIe
IpuOOPEI TO3BOJAIT HOJYIATE U300paxceHnsa oT-
OeJbHLIX aTOMOB (pHc. 2) B U3MepAThE UX pas-
Mepbl. PazMepsl aTOMOB OYeHE MAaJbl — IMOPAIKA
1010 v,

IIpocTele MOJIEKYJIBLI HMEIOT pa3sMephbl, CPaBHH-
MEIe ¢ pazMepaMu aToMOB. CI0KHBIe MOJIEKYJIIEI,
COCTOAIIHE M3 DOJIBINIOrO KOJHUYECTBa AaTOMOB, MO-
ryT OBITH CYIIECTBEHHO OOJIBINIMX pasMepoB (Ha-
npumep, moaexkyna JITHK genoBexa).

Q 1. ChopmynupyiiTe ocaoBaEIe moaoskenua MKT. 2. Kakue mabamopgenus

-4 M OTIBITHI IOATBe Pk AatoT epeoe monoxenue MKT? 3. ITpusenure skcre-
pHMeHTaJbHEIE JOKasaTelbcTBa Broporo mojnoxkenus MKT. 4. Kakue ua-
OMI0IeHUA M OUBITEI IIOATBEDKIAIOT TpeThe monokernue MKT? 5. Yro BhI
MOJKeTe CKasaThk 0 pasMepe M Macce aTOMOB M MOJIEKYJI?

)

a.l". P
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1. IIpu obGpazoBaHMHM BOALI OTHOIONEHHWE MACC MPOPEArHPOBABIIHMX a30B
BOAOpOAA M KHCIOpoaa Bcerma pasHo 1 : 8. CeuperenbCcTBYeT JIH 3TOT

(haKT B MONB3Y CYILECTBOBAHHUA ATOMOB M MOJEKYJ? ApPryMeHTHPYHTE
CBOIO TOUKY 3PEeHHA.

2. OupemenuTe, CKOJIBKO MOJEKYJ BOABI COAEPMKHTCH B Kaimjie 00beMoM
50 mm3. Macca aroma Kuciaopoaa B 16 pas Gosbmne Maccsl aroMa BOJO-

poza.

1 Uzobpaxenue mpegocrtasieno B. A. JlorusopeiM (IIPOTOH—MMWIT, 3eneHo-

rpan).
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m ArPETATHBIE COCTOAHUA BELLECTBA

ArperatHble

COCTOAHWUA PTYTH.

a — TBépjoe;
6 — Mugxoe

6

Kak BbI 3HaeTe, OTHO U TO JKe BeIeCTBO B 3aBU-
CHUMOCTH OT BHEUIHMX YCJIOBHI MOMKeT HaXOAUThb-
CS B OJTHOM U3 A2Pe2amHblX COCMOAHUIL: YKAJTKOM,
TBEPZOM HUJIHA ra3000pa3HOM.

Kak ompegenurs, 4TO HaXOAUTCA B CTaKaHe:
BOJa WJIM po3pavnbii gex? Ilna sroro Heobxomu-
MO HCTOJIb30BaTh MHMOPMAILHIO O CBOHCTBAX Be-
II[eCTBa B PA3JIMYHBIX arperaTHbIX COCTOAHUAX.

Bbl e moMHHTE, 9TO KHUJAKOCTH COXPaAHAIOT
00béM, HO He GOPMY — OHHU TeKy4Hu U Impuobpera-
0T (POPMY TOTO COCYAA, B KOTOPBIM UX NepeJaruBa-
10T. OcoOEeHHOCTRIO TBEPALIX TeJ ABJIAETCA HAJIH-
yue cobcTBeHHOTO oO0BEMa u (hopmbl. 'asbl He
obmagaroT HU coOCTBeHHOU (POPMOIL, HU cOOCTBEH-
HBEIM 00BbéMoM. OHHM 3aHMMAaIOT Bech IPEAOCTAB-
JeHHBIH UM 00BEéM, TpuHUMasA opMy cocyaa. l'a-
3bI JIETKO C3KAaTh.

Bo Bcex Tpéx arperaTHbIX COCTOAHUAX BeIlECT-
BO, HAIIpUMep Boja, 00pasoBaHO OJAWHAKOBBIMH
MOJIeKyJIaMH — MoJleKyJaaMu Boabl. [louemy ke
OIHO W TO K€ BeIecCTBO MOJKeT OBIThL U JKHIKO-
CTBIO, M TBEPALIM TEJIOM, 1 TA30M ?

Kak BamM M3BecTHO, MOJIEKYJIBI BEIeCTBA B3aH-
MOJeMCTBYIOT APYT ¢ APYTrOM, a TaK)Ke COBepIIaioT
HelIpepLIBHOE XaoTHYecKoe JABmKeHHe. MoKHO
IIPEAIIOJIO UTh, UTO CYIIECTBOBAHHE DPa3JIMUHBIX
arperaTHBEIX COCTOAHUHA CBA3aHO ¢ 0COOeHHOCTAMM
B3aMMOJIeICTBAA U JIBHKEeHHA MOJIEKYJ BelllecTBa.

I[IpeacraBuM, 4YTO MOJEKYJLI TOJNBKO OecIio-
PAIOYHO ABUMKYTCA U IIPHU 3TOM He B3aUMOJeHCT-
ByiloT. Torga oHm pasiaeTanuch OBl II0 BCEM Ha-




OpaBJIeHUAM, H Bell[eCTBO 3aHUMAaJIO ObI BeCh IIpe-
INOCTABJIEHHLIA O00BEM. SHAYUT, e€JUHCTBEHHO
BO3MOXKHLIM COCTOSHHEM BeIllecTBa OBLIO OBI ra-
3000pas3HOe cOCTOAHHIE.

A K yeMy OPUBOAWT HATHUYHE B3AUMOJAeHCTBUA
MeXKIy MoJeKynaMu? Bbl 3HaeTe, 4YTO MOJIEKYJIbI
B3aUMOJEHUCTBYIOT JIPYT C JIPYTOM CHUJIaMHA INPUTHA-
JKEeHHA U OTTAJKMBAHHA, IIPHUYEM NPOABJIAETCH
9TO B3aMMOJENCTBUE HA MAJIBIX pPacCCTOAHUAX.
Tak, ecau MOJIEeKYJIBI HAXOAATCA Ha PaccCTOAHU-
AX, IIPEeBBIIIAIIIHAX HMX pasMepbl B HECKOJBKO
pa3, TO CAJIbI B3AUMOJIEMCTBUA MEXXAY HUMH yiKe
NOYTH He cKaselBawTcA. [IpogemMmoHCcTPUpPYEM B3a-
AMOJeHCTBHAE MOJIEKYJI HA CJIeIVIOIEe MOJIeJH.

BosbMeéM [Be TeJdeKKH € IIPHKpPENnJIeHHbLIMH
K HHM IIPY;KMHAMHK. YCTAHOBUM Ha KamI0H IIO
MAarHuTy TaK, 9TO0OLI OHM MOTJIM IPHTATABATHCH.
BaammopgeiicTBue MarHuToB OyZeT HMHUTHPOBATH
OPUTAKEHUE MOJIEKYJI, a B3aUMOJEeNCTBHE IIPy-
KHUH — OTTaJIKUBaHHe. YeM OImKe TeJleKKHA APYT
K JIpyry, TeM CHJbHee NIPUTAMKeHHe MarHuTOB
(puc. 3, a). B Kakoii-To MOMEHT IIPY>XHUHbBI COIIPU-
KOCHYTCHA, HAYHYT CXKUMAThCA — BO3HHKHET CHJIA
YIIPYTOCTH, CTPEMAIIAACA BEPHYTHL UX B UCXOAHOE
cocroaume. Takum o6paszomM, Korja IpyKHUHEI KOC-

HYyTCA JpPyr Apyra, IOMHUMO IIPHUTAMKEHUA IIo-
ABUTCSA OTTAJKUBaAHUE, KOTOpPOe TaK:Ke Oymer BO3-
pacTarb ¢ YMeHBLIIIeHUEeM PACCTOAHUA MEXJIy Te-
JexKaMiu. B HEKOTOPOM ITOJIOKEeHHH (1010 eHre
paBHOBECHS) CHJBI OTTAJIKHUBAHUA OYAYT paBHBI
cuiIaM IpuTaxeHuda (puc. 3, 6), a Ipu elré 60Jb-

Puc. 3. BzammopgeiicTene
TeJIeEeK ¢ MAaTHATAME
KAK MOJelb
B3AaHMOJSHCTBH A
MOJIEKYJI




IreM CONMHIKeHHH TeJe:KeK HadHYT IIPeBbIIIaThL CH-
JIbI OpuUTAKeHuda. O6paTuM BHUMAaHHWe, 9TO HAIla
HarmAgHAasg MoJeJib JeMOHCTPHPVeT TOJbBKO Kade-
CTBEHHYVIO KAPTUHY B3aUMOJIeCTBUA MOJEKYJI.

HMTark, cyllecTByeT HEKOTOpPOe PpaBHOBECHOEe
paccToOAHME MeKOAY MOJeKyJaMU TaHHOTO Be-
IIIecTBa, Ha KOTOPOM CHJBI OTTAJIKHBAHUA PaBHBI
cIIaM NpHUTAXeHHA. Eciam paccrogHume MexILy
MOJIeKYJIaMH DOJbIlIe paBHOBECHOT'O, TO IIpeoba-
JDaroT CHJIBI IPHUTAKEeHNAA, eCJII MeHbIIe — CHJIBI
OTTAJIKMBAHNS.

I[IpeacraBuM, 4TO XAaOTHYECKOE ABUIKEeHUE MO-
JeKyJ orcyTcTByerT. Torma Bce MOJIeKYJIBI paciroja-
raJiich OLI B IIOJIOMKEHUAX PABHOBECUA M eJHHCT-
BEHHO BO3MOKHBIM COCTOAHHMEM BeIllecTBa OBLIO
ObI TBEpHOE cocToaure. Ho MoJIeKyJIbI B3auMoOJen-
CTBYIOT U JBUKYTCA ogHOBpeMeHHO. CHJILI mpUTA-
JKeHHd cTpeMATcdA cOIM3UTE UX, a XaoTHUecKoe
NBUKeHHe IPeIaTCTBYeT 3TOMY. BEIThL 11 Teay ra-
3000pa3HBIM, KHUAKHUM WJIU TBEPALIM, 3ABHCUT OT
COOTHOIIIeHH A 9THX (PaKTOPoOB. B razax MmoiexKyJnl
OBICTPO IBMIKYTCSA U IIOYTH He B3aUMOJEHCTBYIOT,
B TBEPALIX TeJiaX, HA000OPOT, B3aNMOJIeiICTBHE MO-
JIEeKYJI BEeJHKO, a ABUMKYTCA OoHHM MemyneHHo. Ilpo-
ME)KXVTOYHBIH CIy4Yail COOTBETCTBYET HKHUIKOCTH.

OmuireM arperaTHble COCTOAHHUA ¢ MOJIEKYJIAD-
HOH TOYKHM 3peHus:A Oojlee mogpoOHO U JaguM 00h-
ACHeHHe UX CBOUCTBaM.

B razax cpenHee paccToaHHe MeXKAY MOJIEKYJIa-
MU 3HAYUTEJNLHO 0ONbITe uX pazmepoB. Ha rakux
PACCTOAHMAX CHJLI B3aUMOJAECHCTBUA MOJIEKY.JI
IO4YTH OTCYTCcTBYIOT. IlosTOMY BelllecTBO B raso-
00pa3sHOM COCTOSAHUH He coXpaHaeT HH popMy, HA
00béM. BOJBINIYIO YacTh BpeMeHH KakJasd Mo.Je-
KyJla ABHJKETCA NPAMOJHHEHHO, 3aTeM MeHdeT
HalIpaBJeHHe JABU)KEHUT B pPe3yJabTaTe CTOJIKHO-
BEHHSA C APYTOM MOJIEKYJIOM.

B oTin4gme oT rasoB B MHAKOCTAX MOJEKYJIbLI
HaxXooATcA OMU3KO APYTr K Apyry. BaammopeiicT-
BHE MeXXIY MOJeKyJaMH JOCTATOYHO BeJIHKO JJdA
TOT'0, YTOOBLI O0'BEM KUIKOCTH OCTABAJICHA IIOCTO-
AHHBIM, HO He JJOCTATOYHO BEeIHKO AJIA coXpaHe-



HUA KuIKkocTtbio Gopmel. Ilonoxenusa mosnexyn
MUJKOCTA OTHOCUTEJILHO APYT Apyra He (MUKCHU-
poBanbl. COBepIINB HECKOJILKO JeCATKOB—COTeH
KoJIe0aHU T OKOJIO HEKOTOPOT'O TION0¥KEeHU A PABHO-
BECU, MOJIEKYJIA CKAUKOM MeHsSeT eTo Ha HOBOe U
KoJebIeTcAa pALOM C HOBBIMHY COCEqAMMA.

B TBEépABIX Tenmax MOJIEKYJIbI HAXOAATCHA APYT
OT Apyra Ha paccTOAHUAX, OMU3KUX K pasMepam
MOJIEKYJI, U KOJIeOIIOTCA OKOJIO MOJIOMKEeHUI paB-
HOBecusA. B ciayuyae TONBITKU YBETUYUTH WIH
YMEHBIIUTH PACCTOAHNAE MEKAY MOJEKYJIaMHU BO3-
HUKAIOT 3HAYUTEJhHBIE CWIBI UX NOPUTAMKEHUS
WIXA OTTAJIKUBAHUA. ITUM OO0BACHAETCHA, UYTO
TBEPJIbIE TeJla COXPAHAIOT GopMy U 00BLEM.

Mosekyasl W aTOMBI GOJNBITMHCTBA BEIECTB
B TBEDJOM COCTOSAHHUM PACIIOJIOMKEHLI B CTPOTO
oIpefeIEHHOM MOPANKe, 00pa3yioIeM IIOBTOPAIO-
IIVIOCA CTPYKTYPY — KPUCMAAAULECKYIO peLém-
CTpyKTypa KBapua: Ky. Takoe cocrosgHue BeljecTBa Ha3BIBAIOT KPU-
d — KPUCTANMHECKOE  emanaunweckum. MecTta HaXOXKIeHHA aTOMOB
;ﬁfziq?peq’moe Ha3BIBAIOT Y31aMU KPUCMaaiudecKol peuémrKu.
cocTosHue BriBaroT peniérku, «cocTaBIeHHBIE» U3 KYOUKOB,
rnapajulesielluelIoB U T. 1. Kpucrannudeckoe
CTPOEHMEe UMEIOT TMOBApeHHAad COJb, JEN, aaMas,
¥eJie30 U T. 1.

Cy1mecTByeT TBEPIOE COCTOSIHIE BeIllecTBa, AJIA
KOTOPOT'O XapaKTepHO OTCYTCTBUE KpUCTAJLINYe-
CKOU peInéTKU U B IeJioM OecmopAJ0YHOEe PaCcIo-
JoXKeHUe MOJeKyJ (aTOMOB). ITO amopgHoe co-
cTossHWe. ¥ BellecTBa B aMOP(HOM COCTOAHHUU
MIOPALOK BO B3aUMHOM PAacIOJOKeHUU aTOMOB Ha-
faromaeTcd TOJABKO B HeOOJBIIION obacTa BOIMU3H
KaXKJIoro ATOMa U ¢ YBeJIUMYeHUeM PACCTOAHUA UC-
yezaeT. B npupose B aMoOp(HOM COCTOAHUYN MOT'YT
HaXOAUTHCH ONlaJl, AHTApb, CMOJIBI U T. A. Berect-
Ba B aMOpP(HOM COCTOAHUMN, KaK U ¥KHUJIKOCTH, Te-
KY4YHU, TONTBKO TeKYT OHU OUYeHb MeJAJIeHHO.

O’ 1. Ooumwure, KaK MEHAETCH B3aUMOJIeHICTBHE MEIKY MOJIEKYJIAMH BeIe-
CTBa C HBMEHEHHEM PACCTOSAHUA MeXXJy HUMH. 2. OxapaKkTepHuayiTe JIBH-
JKEHHe YACTHII BEeI[eCTBA B PA3JIMYHEBIX AT PEraTHEIX COCTOAHHAX . 3. 065-

SICHHTE CBOMCTBA BeIeCTB B Pas3iIHMYHLIX ArpPeraTHBIX COCTOAHHAX HA OC-
moee MKT.




3AJ0AHUE 1

@ # HaneiiTe B ni1acCTHKOBYIO OYTHIIKY HEMHOTO XOJ0MHON BOJBI M TIOMECTHTE
eé B MOPOSIIBHYI0 KAMEepPY Ha HeCKOJIBKO 9aCOB, 4T00BI 06pasopaiics Iés.
3aTeM, BBIHVE GYTELIKY CO JbIOM, Ho0aBETe B Heé Bomel. BHyTpH Oymer
HAXOAUTHCH BOJA OAHOBDEMEHHO B TPEX cocroauausax. Kakwue aro cocros-
aua? Kakue naMeHeHUA OPOHCXOLAT IPH MeIeHHOM HATDEBAHHH COCY-

1a BO3IYXOM IMOMeIleHua?

m CMA4YUMBAHUE U HECMAYUBAHME.
KAMUINSAPHDBIE ABJIEHUA

———
N

6)

Puc. 4. Crerao
CMAYHBACTC A
BOJOH (a),

HO He cMAYHUBAETCH
pTYThIO (0)

10

B nmpeasigymiem naparpade, roBopsa ob arperar-
HBIX COCTOAHMAX, MBI paccMaATpPHBaJId B3aWMO-
nelcTBUE MOJIEKYJ OJTHOTO U TOTO JKe BeIlecTBA.
OnHaKo B3aHMOJEHCTBYIOT U MOJIEKYJIBI PAa3HBIX
BEIeCTB.

Tak, ecau Ha TOBEPXHOCTL BOJABLI TOJIOMKUTH
CTEeKJIAHHYIO IIJIACTUHY U TAHYTH 3a IPUKPEILIeH-
HYIO K Heill IpyKHUHY, TO OTOPBaAHHAsA OT BOJALI ILJIa-
cTHHAa OyeT NoOKpheITa Bogo# (puc. 4, a). 9To o3HA-
JaeT, 4YTO Pas3pbiB MIPOUCXOIUT MEMAY CIIOAMHU BO-
OblI, a He MexXay Bojolli m creknaom. Ilonydaercs,
4TO npumasadceHue menHcly moaexyiamu 600vl
MeHbUle, YeM NPpUmMINceHUe MeHc0y MoieKyramu
600bL U MOJEKYAAMU CEKIA.

Ecisu 651 BMecTO BOAEBI MBI B3AJIH PTYTh, TO CTE-
KJIO OCTAJIOCH ObI YMCTLIM (puc. 4, 6). 3TO HOKAa3EI-
BaeT, YTO NpumsadceHue mexncoy moaexyramu
pmymu 6oavuie, wem npumsdicerue mexnoy mo.Je-
rKyaamu pmymu u cmerxaa. I'oBopAaT, 9TO Boaa
cmauueaem CTeKJIo, a PTYTh ero He cMmadusaem.
PryTh BegeT ceba TaKUM 00pa3oM IO OTHOIIIEHHIO
IIOYTH KO BCeM TBEPALIM TeJaM: He cMadyuBaeT Ko-
Ky, JiepeBo, ILtacTMacchl U ap. Torma Kak Bopga
cMaYHBaeT U 3TU BelllecTBa, U MHOTHE JpyTHe.

Hexoropsle BeriecTBa BojJa MOMKET 1 He CMadM-
BaTh. VI3 coOcTBEHHOrO OIIBITA BAM HM3BECTHO, YTO
OHA He cMaYHBaeT KUpPHBIe IMoBepxHocTU. [lepbsa
BOJIOTLJIABAIOIIUX IITHUI] CMa3aHbl TOHKOUN IIJIEHKOU
JKHPAa, I09TOMY IITUILLI BBIXOAAT U3 BOJALI CYXHUMMH.



ABneHue
HecMayuBaHuAa
nepbeB Bogonna-
BaloLWKX NTHL,

Hed s cMmaunBaer nepbda OTHIL, U CJIOM ITyXa, HAXO0-
OAIMUNACA oA HUMH, HaMmMoKaer. IlTunsl Tepsaior
c1oco0HOCTS JIeTaTh, & MOKPhIE IIePhbA He MOI'yT UX
corperhb. BOT 1mmouyeMy IS BOAOILIABAIOIIUX IITHII
OIIACHBLI aBAPUH TAHKEPOB, IIePEeBO3AIINNX He(Th.

Bopa He cMauMBaeT IIOBEPXHOCTU, IMOKPBITHIE
BockoM. Hampumep, BoCKOOOpasHBIA HAJET HA
JIUCTHAX HEKOTOPBIX PACTEHUH He TAeT BOJle 3aJIU-
BATh TAK Has3bIBaAeMble YCTLUIIA (KpPOINIeUuHbIe OT-
BEPCTHUA B JIUCThAX), B IPOTHBHOM cJIy4ae Hapy-
IMTAJIOCH OBI AbIXaHUe PACTeHUM.

HUrak, ecau npumsaxicerHue mexncdy morexyiamu
nogepxnocmu maeépdozo mena U MOJNEKYAAMU
Hudkocmu, Haxodaweilcs HA MOl No8epxXHo-
cmu, boavwe, YeMm NPUMANCeHUE MOLEK YA HUIKO-
cmu mexcoy coboil, mo HudKocms cmaiueaem no-
8e€pPXHOCMb. JTO BEIPAXKaeTCcA B paCTeKaHUM KU -
KOCTH II0 TIOBEPXHOCTH TBEépnoro Ttejga. Takoe
ABJIEHHE HA3LIBAIOT CMAYUGAHUEM.

Binarogapa cMadylBaHHIO BLI MOXKETEe BLITEPETh
PYKH IIOJOTeHIleM, HallucaTh PYIKOM pellleHue 3a-
JadM B TeTpajau, IOCTHPATEL ONeXay U T. 1. B TexHo-
JIOTHH KPACHJIBHOTO IIPOM3BO/ICTBA TOMKE UCIOIb3Y-
IOT CIIOCOOHOCTD JKUAKOCTEH CMAYUBATL TKAHHA,

Ecau npumsascenue mexnc0y MOoJIeKYLaMU No-
gepxHocmu meépiozo mena U MOLEKYAAMU HUO-
Kocmu, Haxodaweiica HA Imoil nosepxHocmu,
MeHbUle, YeM NpumsdceHue MoAeKYya HudrKocmu
Mmexncdy coboil, mo HUdKoCMmb He cmaiueaem no-
gepxHocms. B aTOM caydae KUAJKOCTL UMeeT (hop-
MY HEMHOT'O CILUTIOCHYTOH Kariu. Bl He pas 3To
MOTIH HabMI0IATh HA TpaBe paHo YTPOM.

MDopmMa TOBEPXHOCTH KUJKOCTH BOTU3H CTEHOK
cocyna, B KOTOPLIA OHA HAJIMTA, 3aBHCHUT OT TOTO,
CMAYHBAaET JIH KHUIKOCTh CTEHKH COCYAa WJIA HeT.
Ecam :XuAKOoCTh cMadYMBaeT CTeHKH cocyla, TO eé
IIOBEPXHOCTh Y CTEHOK HMeeT BOTHYTYIO (opmy
(puc. 5, a). 9to o6bACHAETCA TeM, UYTO B JAHHOM
cJay4Yae CUILI BBAUMOAEHCTBUA MEKIY MOJEeKYyJIa-
MH KHAKOCTH W MOJIEKYJIJaMHA CTeHKH OoJbIIe,
yeM Me;K Iy MOJeKyJaMHU caMo# KuaKocTH. dn-
KOCTh IPHUTAIMBaeTcd K CTeHKe, NBITAadACh pac-
TeubCA 10 Heil. Ecian iKe ;KHAKOCTh He CMadlBaeT
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Puc. 5. UckpuBiaeHane
TIOBEPXHOCTHA
SEAOKOCTH BOIM3H
CTEHOK cocyaa:

a — cMadYMBaHUe;

0 — HecMaYHWBAHHE

f

t(c 4

Haxopsulascs B no4se

BOoOa nogHUMaeTcs rno
Hanunndapam U UHTEH-
CHBHO UCNapAeTcq

Puc. 6. ITogsém

BOJEL (@) U onycKaHUe

pPTYTH (0) B KAaDWI-
IApax
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CTeHKH COCYyjia, TO eé IIOBePXHOCTEL BOJITH3HU CTEHOK
MMeeT BEIIYKJIYI0 dhopmy (puc. 5, 6).

B cnyugae, korma cocyn mpezmcraBiasaeT coboil ya-
KyI0 TpyOKY, HCKPHUBJIEHHON OKAa3bIBAETCA BCA
CBOOOJHAA IIOBEPXHOCTE dKUAKOCTH. TaKyI0 Y3KYIO
TPYOKY Ha3BIBAIOT KANUALAPO M.

MckpuBIeHNe ITOBEPXHOCTHA MKHAKOCTH B Ka-
IWLIAPEe CKa3bIBaeTCA HA IIOBEJIEHHH BCero o0né-
Ma KHUAKOCTH. B y3KUX TpyOKaxX cMadyMBaloIue
JKAIKOCTH MOJHUMAIOTCA BBIIIIE TOT'O YPOBHA, KO-
TOPBII OHM B3aHUMAT B IOTHPOKHX TPyOKax
(puc. 6, a). HecmaunBamwinue *XUAKOCTH, Ha000-
pPOT, B Y3KHX TPYOKaxX paclojIo’KeHbI Ha OoJiee HU3-
KOM YpPOBHE, 4YeM B IMTUPOKUX (puc. 6, 6). fABnenua
IMOA'BEMA WIH OIMYCKAHUA JKUIKOCTH B Y3KUX TPYyO-
KaxX Ha3BIBAIOT KANUAAAPHBIMU AE6LEHUAMU.

BreicoTa mogpéMa KHAKOCTH B KallWLIApPe 3a-
BHCHT OT POJia JKUAKOCTH W pajJuyca KaluJLIApa.

KanmunnapHble ABIeHUA UTPAIOT OUYeHb BaXKHYIO
poJib B Halled KWU3HWU. Biarogapsa ABUKeHHWIO
JKAAKOCTA MO KalWIIAPaAM pAaCcTeHWA IIOJyYaioT
IIUTAHWE W BOAY W3 IIOYBLI. JTO CJIeAyeT YIUTLIBATH
npu obpaborke mouBel. Hampumep, 1A yMeHb-

a)

pllliluﬂq IR

6)



IIIeHN A UCIIapeHUA BJIard IIOYBY HEeOoOXOIuMO pas-
PLIXJIATH AJIA paspyIlleHUsa Kanuanapor. Marepu-
aJIbl, UMEIoIHe IIOPHUCTOE CTPOeHNe, TaKne KaK 0y-
Mara, JIepeBo, TKaHW, CTPOUTEJILHbIE MaTepuaJIbl,
MOI'YT BIATHLIBATE Baary. Ilosromy mna sanmmmTel mx
OT BJAru MUCIOJb3YIOT THAPOHU30IAIMOHHELIE MaTe-
pHAJLI K TPYHTOBKH.

1. Yro massiBaroT cmauuBanuem? 2. [IpuBeguTe mpuMepsl cCMadYdBAHHSA
M HeCMAa4YHBAHHA BOJAOH pasiIHYHEIX HoBepxHOCTeH. O0bACHHTE ABIEHHA
ua ocaoBe MKT. 3. Kakue aenenusa HaspIBaoOT KanmungapasiMu? 4. Or ge-
r'o 3aBHCHT BBICOTA TIOIBEMA KHUAKOCTH B Kamuuisape?

1. Yro HYKHO cAeNaTh, YTO0BI MOJKHO OBLIO HOCHTE BOAY B pemrere?

2. lna Toro uTo6e1 00yBB MOJNBINTE HOCHJIACH, PeKOMeHAyIoT obGpabaThi-
BaTh €6 Pa3IMYHBIME CIEIHATLHEIME KpeMaMu u crpeamu. O6bsacHuTE,
YTO IPH BTOM IPOUCKOTUT.

2
“ | YNPAMXHEHUE 1

1.

2.

3.

4.

Ilepen mokpackoil MMOBEPXHOCTh METAIA TINATEIBHO 00€3:KHUPHBAIOT.
Jns gwero aTo genaioT?

Ecnu TKaHbL OpomHMTAHA MACIOM, TO OHA IMIEPECTAET MPOOYCKATE BOZLY.
C ueM aTO CBA3aHO?

Ob6pAcHATE CMBICI DOTOBOpPKEH «Kax ¢ ryca Bomas. Kaxkoe dmamaeckoe
ABJICHHE JIe;KUT B €€ OCHOBE 7

Ha creipom rpyHTe ciensl oT maroB HaMmokaioT. [louemy sTo npoucxomuT?

@ 3AJAHME 2

@1.

Bossmure fBe HebGoabimue TPAMOYTOIbHEIE CTEKISHHBIE IIACTHHEL. BhI-
MOMTE HX U XOPOII0 BeITpHTE. [[TOTHO OpMyKMHETE ILTACTHHEL IPYT K ApPY-
ry. PaspemuanTre ux.

Tenepr mpopenaiiTe ONBIT ¢ BIAXKHBEIME IUIACTHHAMH. B Kaxom cioyuae
pPasbLeTUHUTE ILIACTHHEI 06110 Jerde? Ilouemy?

BoasMuTe TOIOCKY ILTOTHOM OyMaryn mupuaoi 2—3 cM. CuenaiiTe Ha Hell
IOJICOTHEYHBIM MACJIOM IPOCTOH PHCYHOK, HAIPpHMEpP KBAaApaT, KPyT,
TpeyronsHuK. OnycruTe 6yMary ¢ pUCYHKOM B BOAY, OKPAaIleHHYIO I'ya-
ITHI0 MJIHW AKBAPEJIBLHON KPAaCKOif.

Briaere OyMary ¢ pucyHKOM H3 PACTBOPA, BCTPAXHUTE €€ W MOCMOTPHTE
HA NOJXYYHBINHMECA pucyHOK. MoykHO u HabmogaeMoe ABJIeHHE HCIONb-
soBaTh? Jlns uero?

HeboabImoit y4acTOK TELIBHOM CTOPOHBI KUCTH PYKH CMaXkbTe Ba3eTHHOM
WM KU PHBEIM KpeMoM. C DOMOINBI0 THIeTKH KAITHUTE Ha PYKY O OLHOH
Karijie BOABI HA CMa3aHHYI0 TOBEPXHOCTh U HA HecMazaHHYyio. PacecmoTpu-
Te hopMy Kamenb H cleaaiTe BHIBO.
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§4 TEMMEPATYPA

Mpumepbl TENNOBbIX
ABNEHWUI:

a4 — TasHWe Nbaa;

6 — 3amep3saHuve Bofbl

MnaeneHue napaduHa
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B moBcemHeBHON KU3HH memnepamypa s
HAcC — 3TO BeJIWYMHA, XapaKTepusylwoliad, Ha-
CKOJBKO Hazpembl Te WA UHBIEe TeJa. KaKaurit us
BAC MOXKET OTIUYHUTE TEIJIoe OT XO0JIOJHOTO, TOpA-
Yee OT TEIJIOTO. SIBIeHHsA, Ba:KHOHM XapaKTepH-
CTAKON KOTOPBIX ABJIAETCA TeMIlepaTypa, Ha3bl-
BAIOT Menaoébimu. K TakuM sSBIeHHAM OTHO-
caATCcA, HAIpUMep, HarpeBRaHHe H OXJa)KJAeHue
BOABI, 0OpasoBaHue JIbAAa, IJIaBJeHUe mapaduHa.

I[IpoBemém ombiT. OmycTUM OOHY PYKY B COCY.
C ropAadYel BOIOI, a APYT'YIO B COCY/ C X0OJIOAHOM BO-
JIOM U IOJep:KHM HUX TaM B TedeHHe HeKOTOpOro
BpeMeHH. 3aTeM NepeHecéM obe PYKH B COCYJI C TEI-
Jo# Bopoii. Kakoser OyayT Haimmu onyinenusa? Onaa
pPyKa II0OYYBCTBYET XOJIOA, apyrad — Temmno. OgHa-
KO Yepe3 HeKO0Topoe BpeMdA o0e pYKH HAYHYT NCIbI-
TBIBATh OJUHAKOBBLIE OINVIIIEHUA, COOTBETCTBYIO-
II1e TeMIIepATYPe BOJIBI B TPETHLEM COCYIe.

I[lepen morpy:xeHueM B TpPeTHH COCYA PYKH
MMeJId pa3Hble TEMIIEPaATYpPhbl, OTIMYAONIAEeca OT
TeMIIepaTypsl BOALI B cocyae. OQHaKo mo mpoime-
CTBUU BpPEMEHU TeMIepaTypbl BCEX TeJ CTaJiu
OV HAKOBBIMH.

PaccMOTpeHHEBIHN ONIBIT MILIIOCTPUPYET BAMKHYIO
0cOOEHHOCTb TEMIIEPATYPEI: eCAU HeCKOAbKO me.
Pa3aUYHOl memnepamyps. npueecmi. 6 conpu-
KOCHOB€eHUe Opyz ¢ OpYyzom, mo uepe3 HeKomopoe
épemMsa memnepamypa écex mesa cmaHem oouHa-
Kxo6o0it. B Takom cnydae roBopsAT, UTO B CHUCTeMe
TeJ YyCTAaHOBUJIOCH menJogoe pasHogecue. Ha no-
CTH;KeHHUH TeILJIOBOT0 paBHOBeCHS OCHOBaHAa IpoO-
Ieypa usMepeHusA TeMIepaTyphl.

TemmniepaTypy u3MepAIOT ¢ TIOMOILI0 TEPMOMe-
Tpa. BcmoMHUTE, KaK BBl U3MepAeTe TeMIIepaTypy
cOOCTBEHHOT0O Tejla MEeQUIIMHCKHM TEePMOMETPOM
(B OBITY ero Ha3LIBAIOT FPANYCHUKOM) — 3aKAMa-
eTe ero mMoji MBITKOM. BHauase TepMoMeTp Xo0Ji0-
JHUT TeJIo, 3aTeM ONIyIIeHue X0JIo/la ucuesaer. He-
pe3 10 MUH BLI BLIHMMAETE TEPMOMETD U CMOTPH-
Te, KAaKYI0O TeMIepaTypy OH IIOKa3bIBaeT.



MaKcHMalbHbIA
TepMOMETp

TemmepaTrypy dYero IOKasbIBaeT TepMoMeTp?
OrBeT BaM KayKeTcdA OYEBHIHBIM: TeMIIEepPaTypy
Bairero reaa. Ho me roponurecsk. OH nmoKasniBaeT
coOcTBeHHYIO TeMIeparypy. MBI nmomMmeniaeM Tep-
MOMETP IIOJI MBIIIKY JJIA TOr0, YTOOBI IIPUBECTH
ero B IIJIOTHOE COIPUKOCHOBEHHE C TeJOM, TOIma
TeMIlepaTypa TepMoMeTpa depes HeOOoJIBIIIoON Ipo-
Me:XVTOK BpeMeHH cTaHeT PABHOM TeMIepaType
HaImero reja. MexXay TeJJoM 1 TepPMOMETPOM YCTa-
HaBJIMBaeTCA TEILJIOBOe paBHOBeCHE.

TepMmomMeTp comep:kuAT pabodee BelIecTBO, CBOM-
CTBA KOTOPOT'0 U3MEHAIOTCA IIPH U3MeHeHUH TeM-
neparypsl. Taxk, IPUHIIUI AJeACTBUA KUK OCTHOI'O
TepMOMETPA OCHOBaH Ha PACIIUPEHUH JKUJKOCTEeH
NpH HarpepaHuu. IIpuxoasa B TelJoBOoe paBHOBe-
CHe C TeJIOM, TeMIlepaTypa KOTOporo uaMepdaercs,
KHUIKOCTh U3MeHsdAeT cBoil 00béM. O TeMmeparype
TeJa CYAAT II0 NJIHHEe CTOJIONKA KUK OCTH.

Kak TOJIBKO BbI JOCTAIH H3-II0J PYKH TEPMO-
MeTp, ero TeMIepaTypa IOJIKHAa IIOHH3UTLCSH,
NpUOJIHAKAACEL K TeMIIepaType OKpy»KaoIero Bo3-
nyxa. Ho moxkazaHusa TepMoMeTpa He MeHAKTCH,
IIOTOMY UTO B €r0 KalWJIJIdpe CAeJAHO CIeIlUalk-
HOe CV:KeHHe, KOTOpoe pasphIBaeT CTOJO PTYTH,
He AaBadA eil onyckaTbesa. Takum obpasom, Menu-
IMUHCKUHN TepMOMETP (PHKCHPYET MaKCHMAaJIbHYIO
TeMIlepaTypy, IIO9TOMY e€ro Ha3bIBAIOT MAaKCH-
MaJbHEBIM. J[pyrue repMoMeTpEI, He HMEIOIITHe Ta-
KOT'O CYKEeHUsdA, 10 CHATHA I0Ka3aHUH HeJIb3s BEI-
HUMATEL U3 CPeJbl, TeMIIepaATYPY KOTOPOH OHU M3-
MEepAIOT.

Yro6BI IO AJHUHE CTOJOHMKA HKHUIKOCTH MOMKHO
OBLIO OoIIpefeNaTh TEMIepaTypy, TePMOMeTp J0JI-
eH uMeTh mxaay. OgHoil m3 Hambojiee pacipo-
CTPAaHEHHBLIX B IIPAKTHKE TeMIIepaTypPHBIX IIKAJ
ApndaeTca wkraaa Ilenvcusa, HasBaHHAA B YeCThb
NIBENCKOI0 YUEHOT'O Anﬂepca. Henvecua (1701—
1744), upepnoxxkupiiero eé B 1742 r. Illkana
[Menbcusa ocHOBaHa Ha MBYX (DUKCUPOBAHHBIX 3HA-
YeHHUAX TeMIepaTypbl — TaAHHA JbJa U KUIIeHNA
BOJALI IIPH HOPMAJbLHOM aTMoOc(hepHOM JaBIeHNH.
Temneparypa no mkajue Ilenbcma obosnagaercs
OykBoii { u uamepsercd B 2padycax L{envcusn (°C).
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YT00BI IONYYIUTE IIKAJY TEPMOMETPAa, OIIYCTAM
ero B TAIOIHH Jea 1, JOMKIaBIINCh, KOI/[a CTOJI0OHK
JKHUIKOCTA NPEeKPATUT ABUKeHHe, 0003HAYUM ero
monoxKeHue orMeTkoi 0 °C. 3aTeM morpysum Tep-
MOMETP B KHUIIAIIYIO BOAY M CHeJIaeM OTMEeTKY
100 °C. PazieTuB IPOMEIKYTOK MeKIY 9TUMHU JABY-
ma ormerkamMn Ha 100 omHHAKOBLIX YacTei, IoJIy-
YM T€PMOMETP, IIPOrpagyMpPOBaHHLINA II0 IIIKAaJe
Ienscusa. Ilepemelnienne croaduKka »XUJAKOCTHA Ha
OJHO JeJieHHe COOTBETCTBYeT H3MEHEHHIO TeMIIe-
parypsl Ha 1 °C.

IIpooGpas Tepmomerpa (TepMOCKOII) OBLI H30-
operéH yaxke K Hauany X VII B. K cepeguue XVIII B.
TePMOCKOIIbI CTAJIA TePMOMETPAMH — OHH OLLIH
cHaOXeHbl NIKAJaMM, W VYEHbIe IIOJVIWIH BO3-
MOKHOCTE OIIpPeIe IATh YUCJI0BOe 3HAUYEHHe TeMIIe-
parypsl. Ho 4To :Ke XapaKTepusyeT TeMIeparypa?
IIpaBUIBLEBIH OTBET Ha 3TOT BOIPOC NOABUJICH
TONBKO B cepeauHe XIX B.

Kax BRI 3Haere, ¢ pOCTOM TeMIepPaTypPhI KU-
KOCTH OPOYHOBCKHE YACTHIILI HAYMHAIOT JBATATE-
ca OpicTpee. 3HAYUT, IIPU IOBBIIIEHUH TeMIepa-
TYypBLI OBICTpee JBUIKYTCA MOJEKYJBI KHUIKOCTH,
TOJKAIOIIAe OPOyHOBCKHe JacTHIbI. MMeHnHO 1O-
aTOMY OecnopsaoYHOe NBHKEHHe MOJeKYJ Has3bI-
BalOT Menio6svLM.

OTnnape MeXaHHUYECKOI'0 ABHKEHHA OT TeILIo-
BOI'0 3aKJIIOYaeTCA B TOM, YTO MeXaHUYeCcKoe ABH-
JKeHre COBepIaeT OTAeNbHAA YacTHIIA W JJIs JII0-
60oT0 MOMeHTa BpeMeHH MOXKHO OIIpeleTUTE eé II0-
JIOJKEeHMEe U CKOPOCTh. B TEII0BOM e ABUIKEeHHUH
YUaCTBYET OTPOMHOE YHCJIO MOJMEeKY.JI, U 3a)UKCH-
poBaTh MHGOPMAITHIO O IIOJIOMKEHHUH U CKOPOCTH
KajKJOM M3 HHAX IIPOCTO HeBo3dMoKHO. HMayuas
TEeILJIOBOE JBM)KeHHEe, BBOOAT XapaKTepHUCTUKH,
OTHOCAIIAECA He K OTAeJBHBIM YacTHUIIaM, a K CO-
BOKYITHOCTAM 0OJIBITIOTO YHCJIA YACTHIL.

B mporiecce ycraHOBIeHHsA TEIIJIOBOI'O PAaBHOBe-
cHsd ropAYMe TeJa OCTBIBAIOT, XOJOAHbIe HAarpeBa-
IOTCSA W B pes3yJIibTaTe UX TeMIIepaTyphbl BEIPDABHH-
BarOTCA. A UTO 9TO 0O3HAYAET ¢ MOJIEKYIAPHOMN TOY-
KK 3peHusa? MoJeKyJabl Tel OPH CTOJKHOBEHHAX
00MeHHBAIOTCA MeyKIy cOo00H sHepruei. 3a CYET
GecuncIeHHBIX CTOJKHOBEHUI cpeJHHe KHHeTHde-



Ixana Henscusa

CKHE 3HepPruHd MOJIEKYJ COIPHKACAIIIHXCA TeJ
BeIpaBHHBawTcA. Mrak, Korzma Tena HIpHUXOIAT
B TeIlJIOBOEe PaBHOBECHE W IIPHHUMAIOT OJHUHAKO-
BVIO TeMIIepaTypy, CpeJHe KHHeTHUYeCKHe 3Hep-
' H WX MOJIEKYJI CTAHOBATCSA O HAKOBBIMH.

Takum obGpasom, memnepamypa xapaxmepu-
3yem cpedHIOn KUHeMUYECKY0 IHepzui0 menJio-
6020 0BUNCEHUSA MOJEKY.]L.

IMomguepkHEM, UTO TeMIIepaTypa XapaKTepusy-
eT TeJO B IIeJIOM, CPeJHIOI0 KHHEeTHUYEeCKYIO SHep-
I'MI0 OIPOMHOI0 YHCJIa MOJEKYJa!l, a He OToeIbHYIO
MoJaeKyay. MoJIeKyJIbI Tela coBepInaT Gecnops-
MOYHOEe NBMIKEHMEe, UX CKOPOCTH U KHHEeTUYEeCKUe
pHeprum musmeHswrca. CpegHasa Ke KUHeTHUe-
cKadA 2Heprusa MOJIeKYJI IPHU JaHHOU TeMIlepaType
OCTaeTcsa HeUu3MeHHOH.

YBenndeHue cpefHeld KHHETUYECKOM 3Hepruu
MOJIEKYJI BOCIIPUHUMAETCS HAMH KaK IIOBBIIIIeHUE
TeMIIEpATYPEI TeJla, 4 YMeHbIIIeHHe — KakK eeé II0-
HU:KeHHe. Ecam OBI MOJIEKYJIBI IIepecTalld JBHU-
raTbCsa, TO KHHeTHYEeCKasa dHeprud KaK o MoJie-
KVYJIbI, 4 3HAYHUT, U CpefHAA KHHeTHYecKasa sHep-
rua ObLnm OBl paBHEBI HYJIO. Temmeparypy, HpH
KOTOpPOH B TeJje IpeKpaTUIoch ObI TEILJIOBOE JIBU-
’KeHue, Ha3bIBAOT al0CONIOMHbIM HYAém. MeHb-

el TeMIepaTyphbl B IIpUpoJe He Cy-

Ixana Kenrssuna  1mecrByer. Ilo mxane [Henscus abeo-

o0 K JIOTHBIN HYJIb paBeH —273,15 °C.
S E— 373 AﬁCOJIIE)THLIfI HYJIb CIIY#HT Hada-
- 310 JIOM OTCYETA TEMIEPATYPHOH INKaIbI
o0 273 TIE 300 KennBura (pumec. 7), HasBaHHOHN IIO
“““““““ uMeHHn OpuraHckoro dusuxka Tomco-
56 Ha Yuavama Kenveuna (1824—
100 1907). 9Ty mKaxIy HCIOJL3VIOT B Ha-
VUHBIX HccaegoBanuax. Temmeparypa
100 no mrajge KenpBuHa o6o3Hadaercd
900 oyksoi T. EguHuileil reMepaTypsl IO
9TOH INMKajJge ABiaderca keawvsul (K).
~278 Moo e 0 J1g pazHOCTH TeMIIePATYD OJUH Kellb-
Puc. 7. CooTBeTcTBHE TeMIEpaTyp BUH paBeH oAHoMy rpaaycy llemscus:

o pasHbBIM IIIEAJIAM

1 K = 1°C. IlockoabpKy IO IIKAaJe

1 JTa BemTHIHHA IMOAYYIHTCA, eCIIH CYMMY KHHETHUECHKHX QHEpI‘Hf:I MOJIeKYJI pasge-

JIITh HA HX Oﬁ]II;E!E THCJ0.
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1.
2.

3.

IHenbcusa abCcoOMIOTHOMY HYJIK COOTBETCTBYET TEM-
meparypa —273,15°C (Ipu BBIUHMCIEHHUAX OKPY-
AT go —273 °C), To ¢cBA3L TeMIepaTyp IO IIKa-
ne KenbBuHa u mo mrane Ilenrscusa BeIparkaercs
COOTHOIIIEHHEM :

T=1t+273.

1. IlpuBeguTe IpUMEpPHI TEILUIOBEIX ABNeHHH. 2. YTO TaKkoe TenJIOBOEe paB-
mosecue? 3. [louemy OBLIUHBIN TepMOMETpP, B OTJIMIHE OT MAaKCHMAJILHO-
ro, HeJb3A BBIHEMAaThL W3 CpeAbl, TEMIIepaTypy KOTOpOH H3MepArT?
4. Yem oTimuaeTCs TEIJIOBOE IBHMKEHHe 0T MexaHmueckoro? 5. Yro xa-
pakTepusyer temueparypa? Kaxkosrl eé equHHIEI? 6. Kaxk cBazana TeM-
rmepaTypa Teja co CKOPOCTBIO TeIUIOBOTO ABHKeHu s ero mojexkyn? Kaxue
ABJIEeHHUA 9TO AoKaswiBaoT? 7. YTo Takoe abcomOTHEIN HYJIBL TEMIIEPATY-
pe1? 8. KakuM cOOTHOIMEHUEM BEIPAYKAETCS CBASL TEMIEPATYP IO IIKAJe
Kenneuua u meame [lenbcua?

‘*%;f\] YNPAMHEHUE 2
-

TemoepaTrypa Tema nameHnIachk oT 25 o 27 °C. Ha cKoIBKO rpagycoB OHO
Harpenock: a) mo mrane [lenscusa; 6) mo mxane Kenoseuna?

IlepeBeguTe sHaueHHA TeMImepaTyphl: a) B rpanycel llenbcuma: 300 K,
220K, 273 K, 673 K; 6) B keasBuuben: 127 °C, —-27 °C, 36,6 °C.

PacoonoskuTe sHAYCHHA TEMIOEPATYPEIL B KA I0OM CIAydae B IOpALKe BO3-

pacramua: a) 273 K, 10°C; 6) 27 °C, 290 K; 8) 0 °C, 0 K.

3A0AHUE 3

@ 1.
®
@ 2.

HWaMepbTe TeMIOepaTypy BO3AyXa B TeHH Ha yiauie. BHecuTe TepMoMeTp
B KomHaATY. Kax mMenserca ero mokasanme? B Kakoil MOMEHT BBl MOXKETe
CKas3arh, YeMy PaBHA TeMIIepaTypa BO3Lyxa B KoMHAaTe?

IToctpoiiTe rpadK 3aBHCHMOCTH TOKa3aHHH TepMoMeTpa it OT BpeMe-
vH 7. UETepBan BpeMenH Bo3bMUTE paBHEIM 30 C.

Hatigure madopmamuio o Temneparypuaoi meane Papenreiita. [Ipen-
CTABLTE €€ OMHOKJIACCHUKAM B BAJE IPE3eHTAI[HH.

Ilepen BaMu cTOMT 3a7ja4ua BHIACHHATH, KAK 3aBHCHT JaBIeHHE ra3a OT ero
o6wéma u Tremneparypsel. [IpugymaiiTe, Kak 5TO MOIKHO CAEJATH, UCIIOJb-
3y BO3OYNIHLIN IMAPDHK M PE3HHOBEIH MAYHK.

OcoBeHHOCTb pacLuMpeHns Boabl

Kak npaBuno, TBEpAable Tena, XUAKOCTU U rasbl NpuU HarpesaHum pacLumps-
IOTCH, a NPUY OXJIXKAEHWUU CXUMAIOTCH.

Bopna obnapaet ocobbiM CBOMCTBOM, OT/IMHAIOLLMM €€ OT O0NbLLUUHCTBA Be-
wects, — npuv HarpesaHum ot 0 0o 4 °C eé 06bEM He yBENUYMBAETCH, 2 YMEHb-
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waetca. Tonbko HavmHasa ¢ 4 °C 0oO6bEmM BOAbI HAYMHAET MPM HarpeBaHun
BO3pacTaTb. ITO O3HA4aeT, 4To nNpu Temneparype 4 °C nNoTHOCTbL BOAbLI Mak-
cUMasibHa.

OTtmeyeHHOe ocoboe CBOMCTBO BOAbI MPUBOAUT K TOMY, 4YTO B rMyBoKnx BO-
OOEMax Jaxke npu 04eHb HU3KOM TeMNeparype Bo3ayxa Boaa UMeeT TeMnepa-
Typy okono 4 °C. MNpu oxnaxaeHnm Boabl MNOTHOCTL €€ BePXHUX CNOEB yBENu-
YMBAETCH, M OHU OMNYCKAKTCHA BHU3. [locne AoCTUXEHUSA BO3AYXOM TeMnepary-
pbl 4 °C panbHeullee oxaxaeHme yMmeHbLluaeT nnoTHOCTL BOAbl, B pe3ynsrare
4Yero X0No4HbIE CNOU OCTAKTCS HA MOBEPXHOCTU.

(0N

W3 naparpada BEI Y3HANM, YTO HA PACITHPEHHH XKHIKOCTEH IPH HATPEBa-
HHAH OCHOBAH NPUHINN AeHCTBUA KHIKOCTHOrO TepMmomerpa. JHmmxo-
CTHIO, BAJTUTOH B TEPMOMETP, OOBIYHO ABJASETCA COIHUPT UJIH PTYTh. A 9TO
OymerT, ecIH HCOOJL30BATE BOAY ?

MpuuynHa TeNNoOBOro pacluMpeHus TBEpabIX Ten

TennoBoe pacluMpeHue TBEpAbLIX Ten ObUI0 MPOAEMOHCTPUPOBAHO B
7 knacce Ha onbiTe C MeTa/NINYECKMM LLIapoM M1 KOoNbuom. B HeHarpeTtom co-
CTOSIHUW LLAP NErko nNpoxoans CKBO3b KOMbLO, a Nocie HarpeBaHus 3acTpesal
B HEM. MoxeTe N1 Bbl 0OBACHUTL 3TO HA OCHOBE MOJNTEKYNIAPHO-KUHETUYE CKOW
Teopun? Coenats 310 HE Tak NPOCTO, Kak KaXeTCcs Ha nepBblii B3rnag,. Nonpo-
byem pasobparbcs.

C yBenuyeHnem TemMnepaTypbl YBENNMYNBAIOTCA CKOPOCTU MOJNEKYN U B pe-
3ynsTaTe yBeIMYMBaETCA pasmax ux konebaHuin OKoso NosoXeHUn paBsHOBE-
cusi. PaccmoTtpumMm gBe cocegHue monexkynsl. [1peanonoxuvm ansi npoctoThl,
4yTO MOnekyna 1 HenoaBuxHAa, a Monekyna 2 konebnerca okono To4ku O

(puc. 8, a). Yem BbilLe TeMmneparty-

pa Tena, Tem 6onbwe pa3max AB

| Owrasisuranne : TP atdare konebaHuit monekynsl 2 (puc. 8, 6).
CIQ 1 O———{f}g———{) OpaHako cpeaHee pacCTosHUE MexX-
a) ! A ;O B ny monekynamu 1 u 2 npu 3T0M He
i : MEHsieTCcAa. 3Ha4YuT, U pasMep Tena
(_131 e (_1}2_ ______ A [OJIXEH OCTABaTbCA HEU3MEHHbIM.
aK xe Ttorga obbACHUTHL TEMI0BOE
6 | A 0 B K 6
I i paclumpeHue?
|
L g {J} 2 B Hawem paccyxaeHuu Mbl
| =N npeanonaranuy, 4T0 MakcuMalnbHble
B}Clj g i o g p
| ro ' Ap OTKJIOHEHUA MOJNEKYbl 2 BNEBO U

Puc. 8. O0bAcHEeHHNE TeILJI0OBOT0 paclInpeHn A
TBEPJABIX TeJ Ha ocHOBe MKT

Bripaso oamHakosbl (AO = OB). Oka-
3biBaeTCs, 3TO He Tak. [leno B ToMm,
4TO CUNa OTTANIKUBAHWUA, NECTBYIO-
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was Ha monekyny 2 npu eé OBUXEHWUMU OT MOJIOKEeHWs PaBHOBECUS BIEBO,
BO3pacTaeT ¢ paccrtosHMem bbiCTpee, 4em cuiia NPUTSXEeHUsA, AenCTBYoWwas
Npu ABMXEHWM BNpaBo. 3TO NPUBOAUT K TOMY, 4TO MakCUMallbHOE OTKJIOHEHUE
MONEKyNbl 2 BNIeBO 0Ka3blBAETCH MEHbLUE MaKCUMaNbHOI0 OTKJIOHEHUS Bripa-
BO: AO < OB. B pesynbrare cpegHee nonoxeHue Monekynbsl 2 He coBnagaert
C NOJIOXKEHUEM PaBHOBECUS, & CMELLLEHO BrpaBo Ha PpacCTosHue Ar = T(E;ﬁ
(puc. 8, B).

Yem Bonblue aHeprusa Monekybl 2, TeMm Bonblue cMelleHue Ar eé cpeaHero
nonoXxeHusa n Tem DoNbLIE cpeaHee pacCTosAHMEe mMexay Mmonekynamm 1 mn 2.
Takum 00pa3om, HarpeBaHue MPUBOAUT K TOMY, YTO CpeaHee paccTosiHue
MEXAY MOJIeKyIaMin YBETMYUBAETCH.

m BHYTPEHHAA 3HEPIus

Bam m3BecTHBI JBa BUJa MeXaHUYECKOIH DHep-
THH: NoOMeHyuaibHaa 1 kunemuieckan. Ilo-
TeHI[HAJbHAA DHEPTrusA — ITO SHEepPrud B3aUMO-
OeHCcTBUA TeJ WIH YacTell OJHOTO Tejia, KHHeTH-
yecKasd — 9TO DJHEPTHs ABHKYIITAXCA TeJl.

B mob6omM BelrecTBe, HE3aBMCHUMO OT ero arpe-
TATHOTO COCTOAHUA (TBEPIOro, »XUJKOro, Taso-
00pasHoOro), MOJEKYJbl HAXOAATCA B TeILJIOBOM
nemKennn. CnegoBaTebHO, AasKe eCcJI caMoO TeJo
IIOKOHUTCS, ero MOJEeKyJbl 00JaaloT KUHeTHYe-
cKou sHeprueil. MomeKyabl Tejla B3aUMOJAeMCTBY-
I0T MeXAy coboil, moaToMy 00JamaioT IIOTeHITH-
AJIbHOM SHeprue.

CyMMy KHHeTHYeCKOHl 3HeprHM TeILIOBOTIO JABHIKe-
HHMA BCEeX MOJIEKYJ TeJIa U TMOTEeHIIHAIbBHOI 3HeprHu
MX B3aHMOJEHCTBHA MeKIy co0oil HAa3bIBAIOT BHY-
TpeHHell PJHepTruei Teja.

Tena, obnapatoume BuyTrpenHiow sHepruio obozHauawT OykBoi U
pﬁ;‘;’_"u"a"b"'o” 3Hep- 1 U3MepsAT B 0xcoyaax ([x).

a — nedopMHUPOBaHHAS ECHHeTqucmaﬂ M TTOTEeHITHANbHAA SHEepPrud of-
MpyKUHE; HOII MOJIEKYJIbI — OYeHb MaJjleHbKasd BeJIW4YHHAa.

5—H6MF~'_H_I=- MOAHATIH Ho cymmapHaa sHeprud BceX MOJIEKYJI, KOTOpPLIe
Hap semnen coepsKaTcd B Tejie, BeJIUKaA.
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ABuyliKecs Tena
obnagalT KUHeTH4Ye-
CHOW 3Hepruen:

a — napsauwas nruua;
6 — ABUMYLLMKACS
noespn

Puc. 9. Mexamnueckas
SHEpPrHA CBHHILOBOTO
nIapa nocie ygapa
MepelLria Bo BHYTPEH-
HIOI 9HEPrHio mapa
H ILJINTEI

B pasmm4uHBIX mpolleccax, IPOHCXOLAINHAX C
TeJaMH, HX MeXaHW4YecKasa sHeprud (KHHeTHde-
CKasd U IMOoTeHIIHaJIbHas SHepPrus) U BHYTPeHH A
9HEePrud MOTYT IIePEeXOAUTE APYT B IpyTra.

Yrobbl yOenuTbcsa B TOM, YTO MeXaHHWUYeCcKasd
dHEepPTrusA MOXKEeT NeperTH BO BHYTPEHHIOIO, IpPO-
BeJIéeM CJeAVIOINUK omnbIT. Bo3bMEéM CBHHILOBBIH
niap, HOJAHMMEM e€ero HaJi CBHHIIOBOH ILIUTOHN
(puc. 9, a) u ornyctum. IIpu magesun BeICcOTA ITIa-
pa HaJ IIATOM YMEHbLIITaeTcd, a ero CKOpoCTh yBe-
aunansaercd (puc. 9, 6). IlosTromy nmoreHnmUanbHad
9HEeprusd Iapa YMeHbIIIaAeTCcsa, a KUHeTu4YecKad —
BoapacTtaer. llocne nagenna Ha OJUTY OH OCTAaHO-
BUTCcA. 1 KMHeTHYecKas, U MOTEHI[MANbLHAA dHEP-
U [IIapa cTaAaHyT paBHbIMH HYI0. Ho 3TO He 3Ha-
YUT, 4YTO 9HEPTrud UcUes3ia.

BuumarennrHO OCMOTPEB IIap, O0OHAPYIKHUM, YTO
OH IedOopMHUPOBAJICA. SHAUUT, PACCTOAHUA MeK-
Ay ero MOJIEKYJIaMHi H3MEHWJINCh, a II03TOMY M3-
MeHIJIACh U MOTEeHIIUAIbHAS S9HepIrus UX B3aUMO-
mecTBHA. Ecniy :Ke MI3MepHUThL TeMIIepaTypy Iapa
cpasy 1mocJe yjiapa, o0HapysKHUTCs, 9TO OH HaTpeJI-
cd. SHAYUT, YBeJHUYUJACHL CPEeIHAA KUHeTHJe-
CKas SHepruda ero MoJIeKyJ, a II0O3TOMY M cyMMap-
HafA KMHEeTHYECKAas DHePIrUsa MOJIEKYJI.

HUrak, BHYTpeHHAA HHeprus Iapa HN3MeHH-
Jack. Ilnura B pesyabTaTe B3anMOAEHCTBHA C IIIa-
poM Toxke e OpMHPOBaJach M Harpejack. TakKuM
obpaszoM, MeXaHWUYeCcKasa SHeprud Imapa IIepelia
BO BHYTPEHHIOIO 9HEPTHUIO IIIapa U IIJIUTHL.

I[IpuBegeém apyrue npuMepsl Iepexoga MexXaHu-
YeCcKOH SHEePIr'uH TeJia B ero BHYTPEHHIOI0 SHEePruio.
IIpn pBm:KxeHHMHM Tena B IPHCYTCTBAWA TPeHHUA Ha-
rpeBaHHe COOPHUKACAIOIINUXCA IIOBEPXHOCTEH MO-
JKeT OBITL OYeHDb CUJILHBIM. TaK, IIPH TOPMOKEHIH
11oe3/ia TOPMO3HbIE KOJOJAKMW 3HAYUTEJILHO Harpe-
BaioTca. CilemoBaTe/IbHO, VBeJIMUNBAETCA BHYTPEeH-
HAA 3HePruA TOPMO3HBIX KOJIOLOK (YacTu mmoesna),
a KUHeTUYeCcKada SHEePTruA moe3ga YMeHbITaeTcd.

Tpenne yBeJIHYHBAET M BHYTPEHHIOK HEPruio
BO3BpAaIllamwInerocsa ¢ opoHUTEI KOCMHAYECKOI'o all-
napara mnepej nocaakod Ha 3emuaio. ITosromy Ha
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HEM IIPUXOJAHUTCA YCTAaHABIMBATE CHEIIHAJIBHYIO
TEILJIOBYIO 3allfUTy M YMEHLHIIATH CKOPOCTL ero
cuycka. IIpu aToM MexaHudecKas 3HEepPrus camo-
I'o anmapara yMeHbIITaeTcs.

BuyTrpenHas sHeprus Tejia He 3aBUCHT OT ero
MeXaHHuYeCKOTo ABMKeHNA U IOJOMKeHA OTHOCH-
TeJbHO APYrux Tej. Tak, BHYTPEeHHAA 3HEPrusd
IIapa He U3MeHUTCHA, ecJIH eTo IMOJOKUTH Ha CTOJ,
a 3aTeM IMOJHATH HAJ CTOJIOM.

Brympennas aHepeusa onpedeasemcsa 6HY-
MpeHHUM cocmoaHuem mena (XapakTepoM JBU-
JKeHH A U BBAUMHBIM PACIIOJIOMKEeHIeM MOJIEKY.JI).

Kpome HarpeBaHmus, Tejla MOTI'YT MCHLITHIBATL
A Apyrue usMeHeHud cocrognusa. Hanpumep, oan
MOTYT ILIABUTHCHA, UCIAPATHECA M T. A. Bo Bcex
caydasdX M3MeHAeTcdA COCTOAHHEe Tej, a 3HA4YHuT,
1 BHYTPEHHAA dHEeprud.

Paccvmorpum npumep. Ilyers umeerca 1 r TBép-
moi prytu upu temneparype —40 °C u 1 r mapos
pryTu napua Ttemuepatype 400 °C. CpaBHUM HX BHY-
TpeHHKe 3Hepruu. IlockonbKy TeMmIiepaTrypa Ia-
POB BHIIlle, TO OOJBIEe cpegHAs KHUHETHYeCcKAas
3HepTHA MOJIeKYJ, a 3HAUUT, U CYMMapHasd KUHe-
THUYECKadA 3Heprud MoJekyya. Ho BO BHYTPeHHIOIO
9HEPTHIO BXOJHUT eIll€ W IIOTeHIHANbHAA dHepPrusd
B3aHMOJIeICTBHA BCeX MOJIeKyJ. PasnuualwTca IH
IIOTEHIIHAJbHEIE DHEPIUH B3aUMOJEHCTBHA MOJIe-
KVJI B PAa3sHBIX arperaTHEIX COCTOAHUAX 7

[MoTeHmManbHYI0 3SHEPTHIO0 CHUCTEMBLI MOYKHO
paccMaTpuUBaThL KakKk paboTy, KOTOPYIO cHcTeMa
cIrocobHAa COBEpPIITHUTL, A OHNpeAeldeTca 3Ta dHep-
I'isd B3aUMHBIM pacmojio:kenuneM tey. O6paTumca
elné pa3 K aHAJOTUM ¢ TeJeKKaMu (cM. puc. 3).
Ilycrs cucreMa HaxXOOHUTCA B IIOJOMKEHHH PaBHO-
BEeCHdA, T. €. TeJIeKKH pacloJIOKeHbl Ha TaKOoM
paccToOAHMHU APYI OT ApPYyra, 94TO CUJILI IIPATAMKE-
HHUA ¥ OTTAJKUBAHHUA B3aMMHO YPaBHOBEIIIEHEI.
TenexKn HoOKoATcHA, W paboTy cucreMa coBep-
IITATEL He MOXeT. ByJeM yBeIHUNMBATEL paccToOAHNe
Mex Iy Tejaexxkkamu. IIpu aTom MBI caMmu Oygem co-
BepinaTh paboTy, IIpeogoJeBasd CHILI IIPUTA-
JKeHHA MarguroB. YeMm pajble pasjiBUHEM Te-
JeKKH, TeM 00JbIny padoTy COBEepIINM H TeM



OOJIBINTIYI0O TIOTEHIUMANBHYIO JHEPrui0 3allacéM B
cucreme (TeM OoJBINIYI0 paboTy cOBEpIIAT CHJILI
NPUTAMKEHUA MATHUTOB HIpPH CcOJUKEeHHHU TeJie-
KeK, ecan MBI UX ornyctum). Takmm obpasom,
OpH YIAJIEeHHH TeJIeKeK OT II0JIOXKeHUs paBHOBe-
cUsA IOTeHIIMANILHAA dHEePrua CUCTEeMBI YBeJIUdu-
BaeTcHd.

AHajlornygoe paccy:KIeHHe MOKHO IIPOBECTH
u ana monekyna. IlorennmuanbHaa sHeprus B3au-
MOJeMCTBAA MOJIEKYJ YBeJIHYHUBaeTcdA, ecJHU pac-
CTOAHHUE MeXXAY HUIMU CTAHOBHUTCA O0JBIITe paBHO-
pecuoro. IlosromMy B rasoobpasHOM COCTOSHHH,
KOI'Jla cpejJHee PacCTOsSHHEe MeXKOAY MOJeKYJIaMH
3HAYHUTEJHLHO IIPEeBLIIITaeT pABHOBECHOE, ITOTeHIU-
albHAasd 9HEePrus B3aMMOJeHCTBHA MOJEeKYJ 60JIb-
nie, 4YeM B JKUJIKOM H TBEPJIOM COCTOAHUAX. TakuM
o0pazoM, B pacCMOTPEHHOM IIpUMepe OoJbIIel
BHYTPeHHeH sHepruei 061amaoT napsl PTYTH.

Yro06BI IEPEBECTH TEJIO U3 TBEPAOI'O COCTOAHMS
B JKHUJIKOE, a 3aTeM B razoobpasHoe, HYKHO COBep-
ITATE paboTy IO IIPEeoJoJIEHUI0 CUJI ITPUTAKeHN A
MexK Iy dactunamMu. IIpu aToM BHYyTpeHHAA 3HEP-
risd YBeJIWdHUBaeTcsd, Ja’ke ecJIM TeMIeparypa Te-
Ja He MeHsAeTcda. [Ipm oOpaTHOM Iepexojie U3 raszo-
00pa3HOro COCTOAHUA B XKUJKOe, a 3aTeM B TBEp-
Joe BHYTPEHHAA 3HePrud TeJia YMeHbIIIaeTCA.

i. Yto HaspIBAlOT BHYTPEHHEH sHeprueil Tena? 2. PaccmorpuTe mpeBpa-
IIeHUA DHEPrHH, KOTOPHIE IPOUCXOAAT OPH MO bEMe IIapa U IPH ero ma-
meauu. 3. Yto cBumerenbcTByeT 00 M3MEHEHUH COCTOAHHN CBHHIOBOTO
mapa H CBUHIIOBOH TJIHTHI (cM. puc. 9) B peayabsTaTe UX cOyAapeHUs?
4. IlpuBeauTe MpPUMEPHl MMEpexXofla MEeXAHWYECKOW HHEpPIrHH Tejla B €ro
BHYTPEHHIOI sHepruio. 5. OT uero 3aBHCHUT BHYTPEHHAS SHEPrus Tesa?
6. ObpsacHHUTE, IOYEMY IPH IIEPeXOfe BEIIeCTBA M3 JKHUIKOTO COCTOAHHS
B razoobpasHoe BHYTPEHHAA DHEPrHA TejJa YBEJIHYHBACTCH, ZarKe eClIH
€T0 TEMIIepATYPA He MeHAEeTCH.

1. MogymaiiTe, CYOIeCTBYET U CBA3b MEKAY BHYTPEHHEH >Hepruei u
TeMIOepaTypoi Teaa.

2. NoxkaxxuTe, MOAL3YACH OCHOBHEIMHA mouoxkenuamu MKT, aro Bece Tena
obIagaoT BHYTPEHHeH sHepruei.

3. Yrto mpoHMcXOMUT ¢ BHYTPEHHEH dHEePrueid mpu mepexoie BemecTBa U3
rasoo0pasHOTO COCTOAHNA B IKHAKOE U 3aTeM B TBEpHoe?
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1. CpaBHuTe BHYTpPEHHHE M MeXaHMUYeCKHEe YHePruH ILIAHEpa, CTOAIIero Ha
BepIIHMHE FOPbl ¥ HAXOLALIEIOCH B IIOJIETE, €CJIH €0 TeMIepaTypy Ha rope
H B BO3AYVXe CUHTATE: a) OMHHAKOROI; §) pasIHuHOIA.

2. B ogpoM crakaHe HAXOOHTCH XOJOIHAA BOJA, B APYrOM — ropadas TOH
e Maccrl. OIHHAKOBA JTH BHYTPEHHAS SHEPruda BOJILI B 3THX cTaKaHax?

(]  cnocosbl n3MEHEHMS
BHYTPEHHEH 3HEPFMM TENA

Panee ObLI ITOCTaBJIeH BOIIPOC O CPABHEHUM Me-
XaHWYEeCKUX M BHYTPEHHUX dHEpPrui Iiagepa, cTo-
AIero Ha rope W HaxoAdAlmerocs B IIOJETe, IIPH
YCJIOBHHU, 4TO ero TeMieparypa B o0oMX ciydasax
ofmHaAKOBa. Mexannuyeckasa OSHeEpPrusa ILIaHEpa
Ha rope U B IOJIETe Pas3jindyHa, TAK KaK Pas3IndHbI
ero CKOpoCTh U BeIcOTa Haj 3emuei. IIpu aTom ero
BHYTPEHHAA SHEPrusA OCTAaeTcA MIOCTOAHHOM, II0-
CKOJIbBKY KHHeTHYecKad JHeprusa XaoTH4decKOoIo
ABMKEHHA MOJEKYJ U [IOTeHIIHANbHAA 9HepIrud UX
B3aHMOJIeMCTBUA IPYT ¢ APYIOM He U3MeHAIOTCA.

Kak ;XKe N3MeHUTh BHYTPEHHIOI DHEePIUIo Teja?
IIpoBesgem mpocTOM ONBIT. YIapAM OO METAJJIN-
YeCKOMY CTep:KHI0 MoJoTKoM (pmc. 10). B sTom
caydae HajJ cTep:;KHeM OyIaeT coBepIiieHa paborta,
OH Harpeercsa U gJeopMHUpyeTcA. SHAUNUT, KUHETH-
YyecKad 3Heprua ABMIKEeHHA MOJIEKYJ M IOTeHITH-
aJbHadA DHeprus MX B3aHMOJEeMCT-
Bua mameuatrcsa. CaemoBaTesnbHO,
HN3MEHHUTCSA U BHYTPEeHHAA dHEeprusa
CTEep:KH4.

Ecau paboma cosepuiaemcsa
Ha0 meJom, mo 6HYMpPEHHAL IHEP-

Puc. 10. YBemmueHNe BHYTPEeHHEE T
SHEPIrHH MeTAJIJIHYeCKOT'0
CTEePKHSA COBEpIIeHneM paboThl PYHO 6HCTDO asuramor. B pe3yiasTa-
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2UsA 9Moz20 meaa Yyeeauviueaemcd.
IToapTBep:xKAEHNEM STOr0 MOMKET
CIVKUTEL CJEOYIOIIHUH onbIT. Jla-
TYHHYI0 TPYOKY ¢ achupom (puc. 11)
ILJIOTHO 3aKPhLIH IpooKoii. Tpyory
00BHJIM BOKPYI BepEBKOH, KOTO-
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Puc. 11. Veearnueaue
BHYTDEHHEH 3He prum
adupa copeplIeHAEM
paboTel

Puc. 12. YMeHbIIEHA &
BHYTpEeHHeH SHeprun
BO3JYXa IPHU cOBepliIe-
HHH UM paboThI

Te 4Yepe3 HeKoTopoe BpeMmsa 3()uUp Harpesaercsd, 3a-
KHIIaeT, ¥ Iap BeIOUBaeT IpodKYy.

Ecau pabomy cosepuiaem camo meJo, mo ezo
BHYMPEHHAA IHepaus ymenvuwaemcs. Habmrogars
9TO MOKHO Ha OIIBITE.

Bo3bMEM TOJICTOCTEHHVIO CTEKJIAHHYIO OAHKY
C V3KHM I'OpPJIOM, 3aKpoeM eé IIpo0Koi u OyaeM Ha-
KAauyMUBaTh B 0aHKY Bo3avX (puc. 12). Hepes HeKoTO-
poe BpeMA IIpoOKA BBLJIETHUT, 4 Ha BHYTPeHHEH 1I0-
BEPXHOCTH ODAHKH IIOABATCA KaleJdbKH KHIKOCTH.
Heno B ToM, 94TO, BRITAJIKHBAA IIPOOKY, BO3AYX CO-
BepuiaeT pabory. Ilpm aToMm OH pesko oxjakna-
eTcsd, W BOASHOM IIap, HAXOAAIUMICS B BO3JyXe,
npeBpaniaerca B Boay. B DaHKe mosaBJserca Ty-
maH. PaboTy coBepiraer camo Teno (Bo3myx), IIO-
ATOMY €ro BHYTPEHHAA dHEPTrUA YMEeHbIITaeTCA.

BuyrpenHasa »Heprud TeJia H3MeHAETCA He
TOJBLKO IIPH coBepIieHun paborsl. Ecaiu K omgHOMYy
KOHILY METAJLIMIeCcKOr0 CTepKHsA IIOJHEeCTH ILIa-
MA cIHPTOBKHU (puc. 13), To 4epes HEKOTOpOE Bpe-
Ms Harpeercs Bech cTep:eHb. Kak BaM MU3BeCTHO,
OpH HarpeBaHHH MOJIEKVJILI TeJla HAaUWHAIOT JBU-
raTbca ObicTpee. CnemoBaTelbHO, UX KUHETHUE-
CKad SHeprud YBeJIUUYHUBaeTcsa. SHAUUT, VBeJIUIH-
BaeTCcA BHYTPEHHAS SJHEPIrUsA CTepPKHA.

PaccmorpumM emé oguH npuMep. OnycTuMm Ha-
IrpeThiii CTep:KeHb B COCYJ C XOJIOZHOM BOJOII.
Temneparypa BOALI HAYHET VBeJIWMYHUBATHCH,
a TeMIepaTrypa CcTepXHA — yMeHbHIaThkcsa. IIpo-
MCXOOUT IIepeaada SHepPriu OT TeJa ¢ 6ojee BBICO-

Puc. 13. YeeImueHHe BHYTPEHHEH 5HEPIHHA METAJLIIHY€CKOT0
CTePIHA TeIIone pegauei
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KOH TeMIepaTypon (crep:KeHB) K Teay c Oolee
HH3KOH TeMIlepaTypoil (Bozma). Pabora npu aToMm
He COBepIlIaeTcsd.

ITponecc u3aMeHeHHA BHYTPeHHeH 3Hepruu Tejia Ge3 coBepiieHHd padoThl
HA3BIBAKOT TEILIONepeaadeli.
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Tenaonepedava (menaoobmern) npoucxodum
MOABbKO NPU HAAUYUU PA3IHOCMU Mmemnepamyp,
npuuém sHepzusa ecezda nepedaémcs om meJaa
¢ Oonvuwielr memnepamypoit Kk meny ¢ MeHbuiel
memnepamypoii.

BHYTpeHHIOI0 JHEPrHI0 TeJla MOKHO H3Me-
HUTH ABYMA CIIOCO0aMH: cOBepIIeHHEeM pPadoThl
U TeIlJiomepeaade.

1. ITonsaysacek pucyaxkom 10, pacckakure, Kak USMeHAETCH BHYTPEHHAA
SHEePrud Teja, KoTAa HaJ HEM coBepmator pabory. 2. OnummiTe OOBIT, IO~
KAa3bIBAIOIIWM, UTO BHYTPEHHSAA SHEPTHA TeJla YMEHBIIAeTCsA IPH COBep-
meuuu paGoTel. 3. Yro Takoe Teronepenada? I[Ipu KakoM YCIOBHH BO3-
mokeH ator nponecc? 4. [IpuBenure nmpumMepsl H3MEHEHUSA BHYTDEHHEH
DHEpPruH Tejla MyTéM Teniomepenadu. 5. Hagoeure cnocobsr uamenenus
BHYTPEHHEH SHePruH Tesa.

Yem Oﬁ'bHCEl'HTB, YTO OPH BROJAYHEBAHHNH I'BO3OAd B CTEHY €I'0 IILIIAIIKA IO~
4YTH He Harpepaercda, HO, Korga T'BO3[b BGHT, AJOCTATOYHO HEeCHKOJBHEHX
yaapoe, 4YTOOLI MLIANDKA CHILHO HaI‘pBJIaGB?

Kakum cmocoboM — coBepineHreM paboThl MM TeILIoepeaadeid — mua-
MEeHSJIACh BHYTPEHHAA AHEPTrUA JeTAIH: a) IPH CBePJIeHHH B Heil 0TBep-
cTHA; 0) Ipu HarpeBaHHUHU €€ B HeUH Mepej 3aKaJKO0i; B) nIpH GLICTpOM
OXJIAXKIEHUH JIeTAJH B Boge?

B kysaune ¢ moMoImbi0 MOJOTA (XOMOZHAS KOBKA) IMOJYYAIOT HYXKHYIO
tbopmy peranu. Kak BEI fymaere, HArpeBaeTCs JIH JETAJB IOCHE VIAPOB
mosiora? O6ocHYHTE CBOH OTBET.

Kycok cEMHIA MOKHO HATPETEL PASHEIME cIIOocO0aMH: yAApPASA II0 HEMY He-
CKOJIBKO Pa3 MOJOTKOM, IIOMeInas B ILIaMA FOpeJKH, crubaa u pasrubas
HECKOJBKO pas, moMerfas B ropAuyio Boxay. MosKHO JTd YyTBEep:KIATE, YTO
BO BCEX CJIyUaAX BHYTPEHHAA 3HEPrus KyCKa CBUHIA H3MEeHUJIACE ?

YTo OpOHCXOIHT CO COHYKOH MpH TpeHHH eé 0 Kopobok? Menserca mm
IIPH 5TOM €€ BHYTpeHH:Aa dHeprusa? Oreer obocHYiiTE.



N3 ncropumn yyesus o tennorte

C rnybokoi apeBHOCTU NI0OAW 3a4yMbIBAIUCb HAO BOMNPOCaMU: YeM OTNu-
YaeTcs rops4Yee Teno OT XoNoaHOro? 4to Takoe tennora? Ewe B 1744—1745 rr.
Muxaun BacunbeBuny JTomoHocoB B paborte «PasMmbllLUNeHus 0 Npu4vHe Te-
NAOTbl U XONOo4a» BbiCKa3an yTBEpXOEHUEe O TOM, HYTO TeryioBble siBneHust 00-
YCNOBNEHbI ABMXEHWEM HaCcTUL, TeNna — ero MOJIeKy.

CornacHo gpyroi To4Ke 3peHust, TerioTy CBA3biBasin ¢ 0coboro poaa xua-
KOCTbIO, MPONUTBLIBAIOLLLEN NOPLI TENA, KaK BoAa nponuTeiBaeT rybky. [lencTeu-
TENLHO, Mbl 3aMe4YaeM, 4YTO TENJI0 OT OrHA B o4are nepenaérca 4epes CTEHKU
KOTNna Boae, Harpesas eé. [opsayasa Boaa HarpesaeT MNorpykXeHHy B HEE X0-
NOAHYIO NOXKY. Kaxabli 13 Bac MOXET NpUBECTU npumep, Kak Obl noareep-
XOALWWIA NpeacTaBfeHne 0 TersioTe, Kak 0 XUOKOCTU, CrnocoOHOoW neperte-
KaTk OT Bonee HarpeToro Tena K MeHee HarpeTomy. To, 4TO 3Ta XUAKOCTb He
TONbKO HEBUOMMA, HO U HEBECOMaA, ObII0 YCTAHOBNEHO CPaBHUTENbHbLIM B3BE-
LIMBAHUEM XONIO[HbIX U ropsa4ux Ten. Takylo XUAKOCTb Ha3Banu Tersiopoaom.
MpuToK TEnNnopoaa B TeNO Bbi3biBAET €ro HarpeeaHue, a yoblib — oxnaxae-
Hue. Konu4yecTBO TENNopoaa BO BCEX TEMJIOBLIX MPOLEeccax OOSIXHO OCTaBaTh-
CSl MOCTOSAHHbIM.

JlomoHOCOB OTpMuUAan cyllecTBOBaHWE Tennopoga U roBOpwW, Y4TO «Mpu-
YUHOKO TerJoTel ABNAETCA BHYTPEHHEEe BpallartenbHoe AOBUXEHWUE CBA3aH-
HOV maTepuu». NNoaobHOM TOYKM 3PEHUS NPUAEPXUBANTUCE M HEKOTOPLIE ApY-
rve y4eHbie XVI—XVIIl BB. Tak, aHr-
NMACKWIA y4€HbIN PpaHCcHMc B3KkoH
nucan: «Cama Tennora B CBOEW
CYLLHOCTU €eCTb He 4YTO MHOEe, Kak
OBvKeHue... Tennota COCTOUT B Mne-
pEMEHHOM OBWMXEHWUU MEesib4anLnx
yacTuu, Tenar.

OKCNnepuMeHTbl, CBUAETENLCTBO-
BaBLUME NPOTUB TEOPUKM TEMNOPOAA,
OblNM NOCTaB/eHbl NULbL B KOHLE
XVIIl B. aHrno-amepukaHCKumMm y4é-

: = | HbiM BeHgXxamuHoM TOMIMICOHOM
OnbiT Pymdopaa. MNpy cBepneHnu nomMeLéH- (rpacd Pymdopn). OkoH4aTtensHo xe

HOW B BOJly MeTannuyeckoid 6onBaHk1 Boaa, Teopua Tennopoga 6b”-|a OTBEpPrHy-
ggﬂ?ﬁ':““m QUEYHCIOUI, Sa i llare Ta ToNbkO B XIX B. Nnocne OoTKpbITUSA
3akKOHa COXpaHEHWA SHEPI .
' \, ?) IlpuBeguTe MIpUMeEp ONBITA, PE3YJILTAT KOTOPOTO CBUIETEJIbCTBYET, IO Ba-

ImeMy MHEHHIO, B IIOJIL3Y TOTO, UTO TEIJIOpoJa He cymecTeyer. ObocHyiiTe
CBOIO TOUKY 3peHHA.
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§7 TENJIONPOBOJAHOCTD

Bb1 3HaeTe, YTO BHYTPEHHIOIO SHEP-
I'HI0 TeJa MOKHO HW3MEeHHUTHL IIYyTEM
Tertonepegadr. [loHuMaTL MeXaHHU3M
TeIIonepe adyl U YMeTh €€ HCIIOJIb30-
BATh B ;KH3HH OYeHb BaKHO JJIs 9eJI0-
Beka. CyrrecTByeT TpH BHUa TeILIOIIe-
pegavdu: menaonposooHocms, KOHEeK-
uus, usayierue. PaccMoTpuM cHadasa

Puc. 14. Tlepenaua sHepruM oT oJHOK TeILIOIIPOBOJHOCTE.

YACTH TBEPAOrO Teaa K APYron

Mepenaya BHYTPEHHEH
3HEepPruu OT OHOM
YacTH rBo34% K Apyrom
npv HarpeeaHu1

HU3meHeHue BHYTpEeHHeH
3Hepruu Ten NyTém
TennonepenavM
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I[Mpomenaem onviT. K Merannuue-
CKOMY CTEep:KHIO (CIIMIle) IIPUKPeIrmM
C IOMOIIBI0 BOCKA HECKOJIBKO I'BO30H-
kKoB (puc. 14). Harpesas oguH KOHeIl CTep:KHA,
OopocjieauM 3a UX noBegenueMm. MuI sgameTnM, 4TO
II0 Mepe HAr'peBaAHMA CTEepP:KHA BOCK OyaeT mia-
BHUTLCA U I'BO3AUKH HAYHYT nagarb. CHavasa ymoa-
OVT I'BO3AUKHA BONMU3M IIJIAMEHH, 3aTeM Te, KOTO-
pbIe HAXOAATCA JAJIBIIE OT Hero. JTO 3HAYHUT, YTO
CTEep:KeHb pasorpeBaeTcda IIOCTENIeHHO — YeM
JaJjiblie OT ILJIaMeHHW YACTh CTep:KHA, TeM 00Jb-
Imee BpeMA TpeOyeTcs IJis e€é HarpeBaHU A.

O0BACHUM, KaK IepefaéTcd 9Heprusa IpH Tell-
JonpoBogHOocTH. IIpu HarpeBaHUHW OJHOTO KOHIIA
CTEep;KHA YaCTHUILLI 3TOM YaCTH MeTaJljla HadH-
HAaIOT ABUTATLCA ObICTpee. B pesyanTaTe MX B3au-
MOJEMCTBHUA C COCEJHMMH YaCTHIIAMH IIOCJIe]-
HHe TOXKe YCKOopATca. Tak mocreneHHo sHeprusd
nepemaéTcsa IO BCeMY CTepKHIO, U OH Harpesa-
eTcsd.

Pacecmorpum apyrom npumep. B crakaH ¢ ro-
pAYel BOLOM OIIYCTHUM JOMKKY. Hepes HeKoTopoe
BpeMs OHa HarpeeTcd, a BOAa HeMHOI'0 OCTLIHET.
YacTunel ropadeil BOABI ABUIKYTCA B CpelHEM
¢ OOJBIIMMHA CKOPOCTAMM, 4YeM YACTUILLI XOJOJ-
HOM JOoXKH. Berpedasa Ha cBOEM IIYTH XOJOAHYIO
JOMKKY, 9TH YacTHUILI BOJALI IIepeIaloT YacTHIlaM
JIOJKKH 9aCTh CBOeH KHHETHYeCKOH sHeprum. 3a
CUET B3aMMOJIeCTBHU A YACTHUIL JIOKKH SHeprud me-
pemgaéTcsa o Heil oT GoJlee HArpeToi YacTH K Me-
Hee HAI'pPETOM.




Mens Crans
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Puc. 15. TennonpoBoaHOCTE PA3HEIX BEIIECTE

TenIonpoBOgZHOCTH — MPOLIECC, IIPH KOTOPOM dHEepPrufd nepegaércsa oT OOHOTro
Tejia K APYroMy HJHM OT OJHOM YAaCTH Tela K APYroil 3a CYET TenJIoBOIrO JIBH-
JKeHMA 4aCTHIL M X B3aMMOJeHCTBHA MeKay co0oii.

Puc. 16. Teruronposog-
HOCTb ¥KHJAKOCTH

BaxxHO oTMeTHUTE, UTO NPU MenaonposodHocmu
MIPOUCXOJAUT TOJBKO Ilepegada sHepruu (MHOTHA I'o-
BOPAT — IIEPEHOC TEILIa), a NepeHoCca eulecmaed
He npoucxodum. B mpoTUBHOM ciiydae IpH Harpe-
BAHUHU CTepP:KHA (cM. puc. 14), HanpuMep, H3MeHA-
Jach OBI €ro TOJIIWHA, Yero He HabIoaaeTcs.

Cnoco0HOCTE pa3IMYHBIX BEIIECTB IIepeaaBaTh
9HEeprui IIYyTEM TeNJONPOBOAHOCTH pa3IWYHA.
HMumave rosopsi, pasiadYHbIE BeIlecTBa 00JIamaioT
pPa3HOH TeILJIONPOBOAHOCTLIO. B aTOM MOKHO yOe-
IUTHLCSA HaA ONLITE, B KOTOPOM HEPrusd repegaercsa
10 CTEePKHAM U3 Meu U cTtaau (puc. 15).

Hannydarmrei TenIoIpoBOAHOCTEIO 00IaIAaI0T Me-
TaJIbl. ECIX BBI OIIYCTHUTE B TOPAYYIO BOAY MeTaJI-
JTUYEeCKYIO U JePeBAHHYIO JOKKH 1 Oyaere Ipuaep-
JKUBATHh UX ITANbIAMH, TO IIOYYBCTBYyeTe, UTO Me-
TaJLIH4ecKad JOXKKa OLICTPO CTAHOBUTCA I'OpAYeid,
B OTJIMYHE OT JepeBAHHOH, H3MeHeHle TeMIIlepaTy-
pPBI KOTOPOI Ha OIIYIIL HEe ONpeAeaeTc.

IIpoBemeéM OIBIT, KOTOPBLIA IIO3BOJIHUT CAEJIAThH
BBIBOJI O TEILJIOIIPOBOJAHOCTHA BOAbl. Bo3bMeéM mpo-
OHpKY C BOHOIA, OIIYCTHUM B HEE KYCOYEK JIbJA.
(Ins Toro 94TOOBI JIES YTOHYJ, €TI0 HYIKHO yTAMKe-
JUTh, HAIIpUMEP TIPUKPENHUTh K HeMYy TaukKy.)
PacnonoKmuM BepXHIOIO YaCTh IPOOMPKH HAJ ILIa-
MeHeM cnupToBKu. HarpeBasa npodbupky, moBeném
Boay nmo KumneHud (puc. 16). YTo MoKHO CKa3aTh
0 TeMIIepaType BOALI B HUKHEH 4acTHU IIpOOuUpKU?
Mo:xHO IIpeAIoNoKUTh, 9YTO BOJa He Harpejach,
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Puc. 17. Terwnonpogo/i-
HOCTL r'asa

lMpy ropeHUK CrMHKHK
€ NPoTUBONONOMHBLIA
KOHEL, OCTa&TCA X0Nnoa-
HbIM, YTO CBMAETENLCT-
BYET O MNNOXOH TENNO-
NPoOBOAHOCTH AepeBa

IIOCKOJIbKY JI€N He pacTadj. SHAYHUT, TEILIOIIPO-
BOJHOCTEL BOJBI ILIOXAs.

He Tonbko Boma, HO M [APYIrHe KHUJAKOCTH
(MCKIIOUeHMe — paclJaBJIeHHbIe MeTAJJIbI) 00-
JIamaloT ILJIOX0M TeILIOIIPOBOJHOCTRIO.

B rasax paccrosHHe Me)XAy MOJEKyJIaMHU 3HAa-
YUTEJILHO O0JIbINe, YeM B JKHUIKOCTAX, W B3aMMO-
IOeHCTBYIOT MOJIEKYJIbI MeXKAY co00i odeHB caabo.
IlosToMy crmemyeT OMKHIATh, YTO TEILIONPOBO-
HOCTB I'a30B eIle Xy Ke, 4eM HKHJKOCTeNn.

[IpoBepumM HAIITY THIOTE3Y Ha onbITe. Pacmoo-
JKAM IIPOOHPKY € BO3AYXOM 3aKPBITBLIM KOHIIOM
BBepX Haj mjaaMeHeM ropeiakxu (puc. 17), a B oT-
KPBITBIA KOHeIl moMecTuM manueri. Ilamerr odeHb
IoJaro He OyJeT 4yBCTBOBAThH TEILIO, 3HAYUT BO3-
ayx obnajaeT IJIOXOH TEIJIONPOBOJHOCTBIO. I1mo-
Xasd TelJIOIIPOBOJHOCTE I'a30B II0O3BOJIAET UCIOIb-
30BATH HX B KaUeCcTBe TelJIOU30JIATOpoB. MMeHHO
M3-3a COJlep:KaHuA BO3AyXa MeXKIY BOJIOKHAMH
HaAIIOJIHUTENAA B 3UMHEH oJiesJe MbI He 3aMepsa-
em. CamMyo IJIOXVIO TeIJIOIPOBOJHOCTL HMeEeT
OYeHb CHJIbPHO pa3pesKeHHBIN ra3 (BaxKyyMm).

YenmoBexk Hay4YHJICA MCIOJL30BATh M COUYETATH
BeIl[ecTBa ¢ pa3sHOM TEeIlJIOIIPOBOAHOCTLIO JJIA CBO-
ux HyxI. Tak, mocyay Aasd OPUTOTOBIEHUA ITH-
I M3TOTABJIUBAIOT U3 METAJLJIOB, KOTOPEIE XOPO-
IITO IPOBOAAT TEILIO. A eé pydKH JeslaloT U3 ILIO-
X0 ONPOBONAINIMX TeIJIO MaTepHaloB — Jepesa,
naacTMacchbl. YaliHble YaIllKH, TapeJKH IealoT
3 TIuHbl, dapdopa, TakKe 00MaTAOININUX ILJIO-
XOM TeILJIOIIPOBOAHOCTRIO.

Jna coxpaHeHHAs TeIlla CTeHBI JOMOB M3roTaB-
JIUBAIOT U3 MaATEePHAJOB C IIJIOXOH TeIJIOIIPOBOJI-
HOCTBIO, YacTO HX [AeJal0T MHOTOCJOMHBIMH.
A mMeTannmyecKkue TpyObLI CO BCEBO3MOMKHBIMH Te-
IIOHOCUTEIAMHA (OTOILJIeHHe) WU XJIaJOHOCHUTe-
IAMH (XOMOAWILHUKH) UMEIOT ¢ BHEIIIHeM CTOpo-
HBI CJIOH TeILJIOM30JIAIHN, VMEHBIIAIOIUNA IIepe-
nady sHepruu OKPYIKalolleH cpeje.

O , 1. Kakop MexaHM3M Hmepegadd SHEPrHH II0 METALIHYECKOMY CTEPIKHIO
— npu ero HarpepaHuu? 2. B uéM COCTOMT mpoIecc TEeIJIOMPOBOAHOCTH?
3. O6BpACHHUTE IIOXYIO TEILUIOMPOBOAHOCTE razos Ha ocHoBe MKT. 4. O65-
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SICHHUTE OIEBIT (cM. pHc. 15), DOKA3LIBAIOINMUIL, UTO PA3IHYHLIC BEIecTBAa
o0IaaoT pasHOH TEIJIOMPOBONHOCTRIO. Meabh MM cTadk obDiaamaer Jayd-
meii TemwnomporomHOCTEIO? 5. IIpHBemuTe HmpHMephl NPHMEHEHHS Be-
IMeCTB, HMEIOIHUX XOPOIIYIO H ILIOXVIO TEILIOMIPOBOIHOCTE.

—
2 1. I'peer 1u BaTHOE Oomeano?
2. [Touemy mOpHCTHIE MATEPHUAIIBI OOIAZIAIOT ILIOX0H TEILIOMPOBOAHOCTEIO?

3. HoxHUNBI ¥ KapaHall, JeKarniue Ha CToJie, UMEeIT OIHHAKOBY IO TeM-
nepatypy. [louemy ke Ha Oy ITs HOMKHUITEI KAKYyTCHA X0oIMonHee?

]

O\
| ). | YNPAXKHEHUE 5
\\_- E

1. Tlouemy MeTa/THYECKHi YaliHUK, CTOAIHN HA OTHe, 6GpaTh pyKoi omac-
HO, & TOPANIYIO CIHYKY MOMKHO JeP3KaTh, He 00KUTaACH?

2. Tlouemy mycToTensiii Kupnud obecrednBaeT JYIMIVIO TEILIOH30JIAIHIO,
YeM IMOJIHOTeJIbIHA ?

3. Ilpm xaxoi TeMmepaType H MeTAJLI, H AepeBo OyAYT KasaTscA HA OI[YIb
OMUHAKOBO HATPETHIMHA?

4+*1 TlonoBuHA NeAAHON MOBEPXHOCTH NPYAA ObLIA MOKPLITA C HAYANA 3HMBI
TOJICTBIM CJIOEM CHera, a Apyrasd HOJIOBHHA pACYHINeHa 1A KaTaHHA Ha
KoHBKax. Ha Kakoii moJIoBMHE NIPy/la TOJNIMWHA JIb1a Ooabme?

@ 3A0AHUE 4

@ ® BosemuTe [Be IPOBOJIOYKH — CTAJBLHYIO H MEJIHYIO HJIH CTAJILHYIO W AJII0-
MHHHEBYIO IJIMHOM 110 5 cM Kaxgaa. OTrMeTrbTe BpeMsA B CEKYHIAX M 0CTO-
POMKHO BBEIHTE OJHOBPEMEHHO 00e MPOBOJIOUKH HA 1 CM B OJ{HH U TOT e
CJIOH BepXHeH JacTH IUIaMEHH CBeYH, AepPiKa IPOBOJIOUKH 3a OJHH KOHeI]
AByMA majabmamMu. [lanbnsl JOMKHBI 3aXBATHIBATE 1 CM Ka)KIOM IIPOBO-
nmouxku. Korfa mansnam Ha OHOM MPOBOJIOYKE CTAHET rOpAY0, HYKHO BEI-
OYCTHUTE €€ U3 PYK H OTMEeTHTEL BpeMs. TakK jKe MOCTYIIMUTE K C APYToiH Ipo-
BonouKoi. CpaBHuTe peayabraThl. OcTyoure ofe IPOBONOYKH B Gaiomme
C XOJIOMHOW BOHOU (MM MOJ KPAHOM), BEITPDHUTE UX HACYXO0 TPAMOYKOMN

¥ IIOBTOPHTE OIBIT, 4TOOBI 3aKpenuTh peayabrar. Cresaiite BBIBOJ.

NMpucnoco6neHne XUBOTHbLIX K pa3fIndHbIM
TeMnepaTypHbIM YCJIOBUSM

BONBLLWMHCTBO XUBLIX CYLLECTB U3-3a CBOWCTB LIMTOM/1a3Mbl KJIETOK CrNocob-
Hbl XX1Tb Npu Temnepartype mexay 0 n 50 °C. bonbilias yacte MecT 06uTaHus Ha
NOBEPXHOCTU HALLEN MJIaHEeTbl MMEET TEMNEPATYPYy MMEHHO B 3TUX npeaenax.

1 3pé3moukoii 0003HAYEHBI 3aJaTH MOBBIMIEHHONR CJI0KHOCTH.
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Ons MHOrMX BUOOB XWBbIX OPraHM3MOB BbIXOM, 32 3TN
npepensl o3HavaeTt rubens nubo or xonoga, nMbo ot
Xapbl. OgHako umelTcsa 0akKTepuu M CUHE3enéHble
BOAOPOC/M, HAaCensaLme UCTOYHUKK BOObl C TEMME-
paTypoi Bbile 85 °C.

’)KMBOTHbLIE MEHEE CTOMKM K 9KCTPEMaslbHbIM TEM-
neparypam. Ytobbl coxpaHuTb TEMNeparypy Tena no-
CTOSAHHOWN, XXUBOTHOE O0JKHO NMB0 YMEHbLLUUTL MoTe-
pu Tenna 3dpPeKTUBHOW 3aLMTON, NMbBO yBENNYnUTb
NPoOu3BOACTBO Tenna. 3TO AOCTUraeTcs BecbMa pas-
HooOpasHbiMKu cnocobamu. lNpexae Bcero, BaXeH
3alUMTHLIN NOKPOB, Oyab TO WEPCTb, NEPbA WK XU-
pPOBOW CNOW. 3almTHas poJib WEePCTAHOro nokpoea
XOpowo u3BecTtHa. bnarogaps emy e3goBasa cobaka
MOXET, HanpuUMep, cnaTb HA CHEry npu temneparype
~50 °C. C npubnuxeHMeM 3umMbl MeX eé CTaHOBUTCA
rywe v anmHHee. Nepbsa 1 LWEepCTb HE NPOCTO NMacCuB-
Hble 060M104kKK. PacnylimB nx, NMTUllbl U XKUBOTHbLIE CO-
30al0T BO3AYLLUHYIO NOAYLUKY C XOPOLUMMUK TEMNI0OU30-
NAUMOHHLIMU CBOMCTBAMMU.

F ‘\‘ : ¢ KOoH4MKM nan v KOHYUKM HOCA XMBOTHbLIX HE MOTYT
3 - OblTb MOKPbLITHI LWWEPCTLIO, NEPLAMUW WU XUPOM, Tak
(ﬂ\ b t KaK MHa4e OHW He BbINONHANIM Obl CBOMX OCHOBHbIX

—_— dyHkumin. OkasbiBaeTCs, TErVIOKPOBHLIE XWUBOTHLIE,

Mecey, obwutalowme B XONOOHOM KIumare, MMEKOT OTHOCK-

TENbHO MeHbLUWE BbiCTyNaoLLMe 4acTu Tena (yluum, XBo-

CTbl, Nanbl U T. A.), 4eM Ux copoauyn u3 bonee TEMMbIX
MECT. OTO yMeHbLUAET notepu Tenna. HarnaaHeiMm NnpyMepomM MOryT CNYyXXUTb Jn-
cvubl: deHek Caxapbl UMEET AJIMHHLIE KOHEYHOCTU U OrPOMHbIE YLUW; NUcuLa,
XUBYLLAA B YMEPEHHbIX LWMpoTax, bonee npusemMncTa, eé yLim HaMHOIo KOpPoYe;
y Necua, XXuByLLEro B ApDKTUKE, 04eHb ManeHbKUE YL U KOPOTKasi MopAaa.

3A0AHUE 5

®  SanoxauTe TAaOIHIy, UCIMOJILIYSA MaTEepPHAIBI YueOHUKOB hHU3MKH 1 6110~
JIOTHH, & TAKIKE JOMOJIHUTEILHYIO THTEPATYPY.

No Hazsauue MecTo AHaTtoMHuuyecKHe 0CcO0eHHOCTH
n/mo JKHMBOTHOTIO 00HNTAHUA O TepMOPeryIHpoBaHHA OPraHM3Ma
@ IlogroroesTe coobimmenue o haKkTax aganTAHH JKHBOTHBIX K PA3THYHBIM
KIHMATHYeCKHM YCIOBHAM, ROTO‘pHE INOKa3aJIHCE BEAaM IE[TEPECHBIMH.
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§8 KOHBEKLMSA

Puc. 18. Koageknusa:

@ — B HHIKOCTH;
0 — B BO3JyXe

Ha onbITax BB yOEUINCH, UYTO KHAKOCTH U I'a-
3bI 00JAAIOT IIJIOX0H TEeIJIOIIPOBOAHOCTLIO. Meik-
Iy TeM P IIPUMepOB yoeKJaeT HaC B TOM, YTO OHH
BCE JKe IlepelaloT TeILJIO OT OJHHX TeJl K APYTHM.
Tax, 3MM0ii BO3AYX B KOMHATe HarpeBaeTrcs OT pa-
OUATOPOB BOAsAHOro oTomaenud. IIpoucxomur aro
B pe3yJbTaTe TOI'0, YTO TEeILJIbIi HarpeTbId BO3AVX
OOJHUMAaeTCs BBepPX, BBITECHAS BHU3 XOJOJHLIMN.
ITO eIlé OfUH BUJ TEILJIoIIepefadl — KOHBEKUUA.

PaccmoTpuM MeXaHH3M KOHBEKIIUH Ha IIpUMepe
Iepegadu Telia B AKHUAKoCcTH. Bo3bMEM Ko0JIOY C BO-
oii, OIyCTHM B He€ KpacsIlee BelllecTBO U Harpe-
eM CHU3Y. BBl YBUAHTE IIOTOKH NIOAKPAINEHHO
FKHUIKOCTH, IIOgHUMalIuecsa Beepx (puc. 18, a).
ITO ABJIEHUE MOMKHO 00bACHUATL TEM, YTO CJIOH BO-
IbI, PacIIOJIOKeHHbBIe BO3Je I'OpeJIK|, HarpeBaloTea
cuJIbHee OCTAJLHOM "uacTH BoAbl. Harperasachk, Bo-
Ja pacummpsaercsa. BaMm usBecTHO, 4TO IIPpH YBEJIHYIe-
HUH 00'bEMA TeJIa IPU HeM3MeHHOMA Macce ero ILJIoT-
HOCTh yMeHbImaerca. IloaTomy cuiaa Apxumena,
JDeHCTBYIONIaA HAa HATPETYIO KUIKOCTh, CTAHOBUT-
cA OOJIBINIE CUJIBI TAMKECTH. ITO IIPUBOJHUT K TOMY,
YTO HATpeTasd KUJKOCTh IIOJHUMAETCs BBEPX.

IlepeHoC 3HepPruu MOTOKAMHM KHIKOCTH U ra3a Ha3bI-
BAIOT KOHBeKI[Hel.

TakuMm ke cmocoboM mepegaéTcsa TeILIo U B ra-
sax. CobepuTe BepTYIIKY, H300pa:XKEéHHYIO HA pH-
cyHKe 18, 6, u yBUUTE, 4TO IIOJ IeliCTBAEM IIOTO-
KOB HATPETOI'0 BO3/AYyXAa OHA HAYWHAET BPAIlaTh-
ca. KoHBeKIuA cyIecTBYeT TOJBKO B KHULKOCTAX
U rasax U ABJIAETCH OCHOBHBIM CIIOCOOOM TerLio-
rnepegaym B HUX.

B oTinure OT TENJIONPOBOJAHOCTHA NPU KOHEEK-
yuu npoucxodum nepeHoc seuwjecmad.

B TBépALIX TesaxX KOHBEKIIUA He INPOUCXOMHUT,
TAK KAK HMX YACTUILLI MOT'YT TOJBKO K0JebaThea
OKOJIO IIOJIOMEHWII paBHOBecHA H 00paszoBaHUe
IIOTOKA BeIllecTBa HeBO3MOMKHO.
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Puc. 19. Harpesanne
BO3[YXA B KOMHATE
IOYVTEM KOHBEKIIHH

KoHBeKITMA, TAaK e KaK W TelJIONPOBOTHOCTE,
IITHPOKO UCIIOJIb3yeTcs B ObITy U TexHuKe. [Ipenmy-
IIIECTBEHHO 3a CYET KOHBEKIIMU IIPOMCXOAUT 0060-
rpeB KOMHATEI panuaropamu (puc. 19). Bosnyx, Ha-
XOOAIMUIHCA OKOJIO pajguaTopa, HarpeBaeTcs, pac-
IMUPSETCss W IIONHUMAaeTcss BBepX. HaBepxy oH
OCTBIBaeT U OITyCKAaeTCs BHU3, TMie CHOBAa HAT'PEeBaeT-
csA OT pafiuaTopa U MOAHUMAETCA BBepX U T. A. [Ipu-
MepOM MCIIONB30BAHUA KOHBEKIIUH ABJIAETCA TATA,
MOJIENTs I IEMOHCTPAITMH KOTOPOI TTOKa3aHa Ha
pucyuke 20. Tara obecneumBaeT ecTeCTBEHHBIN
IIPUTOK BO3AYyXa, HEOOXOQUMBIil, HAIIDUMED, IJIA
MOoAep:KaHu A TOPeHUA B ITeYax, KOTIaxX, KaMUHaX.

I[ToMmumo ecmecmeeHHOll KOHBEKIIUU, BO3HH-
Kalomlell Ipy HarpeBaHUU CHU3Y KUAKOCTEH M

Puc. 20. Mogens nnsa
JIeMOHCTpAaIUH TATHA

ra30B, CVINECTBYET 6blHYMOeHHAA KOHBEKIHA.
OHa BOBHUKAaET INPU NPUHYIUTEILHOM IIepemMe-
IMMBAHUU HEepPaBHOMEPHO HarpeThIX XHUIKOCTeu
WJIH Ta30B ¢ MIOMOIILIO HACOCOB, MENIAJIOK U T. II.

1. 00pACcHUTEe MEXaHH3M HArpPeBAHHA BOJABI B Koabe, IocTaBJIeHHOH HA
OoroHs (cM. puc. 18, a). 2. O6bsaAcHHTE, KAK M II0UYeMY ODPOHCXOIHT IepeMe-
ImeHue BO3AYXa HaJ HATpeToH JaMmoi (cMm. puc. 18, 6). 3. Kaxkoii Bug Te-
mwIonepenady HA3LIBAIOT KoHBeKHel? 4. [ToueMmy KOHBEKITUA HEBO3MOMK -
HA B TBEpABIX Teaax? 5. IlpuBenTe IPHEMEPE] €CTECTEEHHOH M BRIHYIKIEH-
HOH KOHBEKIIUH B OBITY U TEXHUKE.

1. B uém pasznuune MeXaHU3MOB MepeJay 3HePIUuH MPH TeILIOMPOBOLHO-
CTH ¥ KOHBEKITHH?

2. llouemy 3KHIKOCTH ¥ ra3bl HATPEBAIOT HE CBEPXY, a4 CHH3Y?

3. U3 Kypca reorpaduu BaM H3BECTHO O CYIIECTBOBAaHWU OPU30B — BeT-
POB, BOBHHKAIOMHAX 0KOI0 MopA. O0biAcHHTe, HCIIONL3Y A SHAHUA O Tell-
JIOBBIX ABJIEHHUAX, 00pasoBaHue JHEBHOTO H HOTHOrO OpHu3a.
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HD‘[BMY PagHATOPE. BOAAHOI'O OTOILIIEHHA PACIIOJIATAIOT O OKHaAMH?

B Kaxom ciyuae HamoJIHEHHAA 0 KPaéB KacTPIOJs ¢ KHISATKOM OCTBIHET
OBICTpee: KOIma eé MOCTABMIIM Ha JI6 B KOr/a J6 ] MOJ0KHUIH Ha K PBIII-
KV KACTPIOJIH?

Yro ocTeIHET ORICTPEE — CTAKAH ¢ KOMOOTOM HJIH CTAKAH ¢ Kuceném? OT-
BeT obocHYHTe.

Ob6bacauTe aeiictBue TATH (cMm. puc. 20). Korma Tara nydme — 3uUMOH
HJIH JeTOM?

Byger nu ropers cBeua Ha H0PTY KOCMHMYECKOr0 OpOUTANEHOTO KOMILIEKca?

3AOAHUE 6

@ ]

ConHevyHoe uany4yeHve

BossmuTe 3ayKKEHHYIO CBEYY, OTKPOMTE HEMHOTO BXOIHVIO JBEpPhb TakK,
YTOORI DONYYHUIIACE V3Kad ITenk. [loMermaiiTe cBeuy HABEPXY, B CepeIuHe
BBICOTHI ABepu u BHU3y. Clegure 3a HATpPABICHHEM S3LIKOB ILIIAMEHH.
Caenatite BerBof. OTBIT TPOBOMUTE O HADTIONEHHEM B3POCIBIX.

U3TYYEHUE

OCHOBHBIM MCTOUYHMKOM TeILIa HAa 3eMJe SBJIA-
erca Coname. Kak Ke sHeprusa mnepemaércsa OT
Conana x Semne? fcHo, 4TO He IIYTEM TEILIOIIPO-
BOJHOCTH U He IIYTEM KOHBEKI[UH, IOTOMY 4TO IPO-
crpaHcTBO Mexay Semuaéir u CoNHIIEM BeIlecTBa
IMpaKTUYecKu He coAep:KuT. JHeprua or Coanna
K 3eMJre nepeaaéTcsa MocpeIcTBOM U3ITyYeHUs.

H3nydyeHne — 3TO 3JIeKTPOMarHUTHEIE BOJIHEI,
KOTOpBIe MBI OyaeM uaydarb B 9 Kiacce. Bece Ha-
rpeTsie Tejla UCIYCKAIT U3JIy4YeHHe, HO C pasHoH
HMHTeHCUBHOCTRIO. IIpu ucmyckanum H3IydeHUsd
BHYTPEHHAA JHEPrus TeJa YMeHbBIIaeTcs, a Ipu
IIOIVIOIIIEHUH — yBeJuunBaeTcsa. Usnydennem Ha-
3LIBAIOT TaKJ}Ke W BHJ TeIlIonmepeaadu, IIpH

noafep»1BaeT Ha 3em- KOTOpOM SHeprua Hepe,[[aéTCH C IIOMOIIOLH 3JIeK-
ne TEnIbIA KNUMaT TPOMArHUTHBIX BOJH.

H3yuumMm Ha OIbITe HA'PeBaHUE 34 CUET U3JIyde-
HudA. 114 2TOro BO3bMEM TEILJIOIIPUEMHHK — Me-
TAJIHYIECKY KOpoDOYKYy, OJlHA CTOPOHA KOTOPOH
yépHada, Apyras — OTIOJIMPOBaHA JO 3ePKAJILHOTO
Omecka. BHyTpu KOpoOOYKM HAXOJAHUTCS BO3AYX.
CoeIMHUM TeILNIONPUEMHUK C KUIKOCTHBIM MaHO-
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Puc. 21. Ilepegaua
SHEPI'HH MOCPEeACTBOM
MIIYIEeHAA
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METPOM C IIOMOII[BIO PEe3UHOBOM TPpyOKHU (pmc. 21).
Eciu Bo3nyxX B TeIJIONpUEMHHUKE HarpeThb, TO OH
PACHIMPUTCS, UYTO IPUBEAET K IMOHUMKEHHUIO YPOB-
HA KUJKOCTH B KOJeHe MaHOMeTpa, ¢ KOTOPLIM CO-
eIMHEH TeIlJIONPHUEMHHUK. YeM BhIIlle TeMIlepaTypa
BO3IyXa B KOpobouKe, TeM 0OJIbINe pacIIupAeTcs
BO3YX HOPH HarpeBaHMHM MW, 3HAYHUT, Pa3HOCTL
VPOBHEHN KUAKOCTH B KOJeHaX MaHoMeTpa Oyaer
foabIe.

I[logHeceM K TEILNIOIIPUEMHHKY KYCOK MeTaJLia,
HarpeTsId 10 BLICOKOHW TeMnepaTypsl (puc. 21, a).
PasmocTh ypoBHell B KoJleHAaX MaHOMETpa CBHe-
TeJILCTBYET O TOM, UTO BO3JAYX B KOpoOOUKe HArpeJ-
ca. Mex gy KyCKOM MeTaJlJIa U TeILTOIPHUEMHUKOM
HaXOAMTCA BO3AVX, IIO9TOMY IIYTEM TEILIOIIPOBOJI-
HOCTH IIepejjada sHepruu IIpous3ouTH He Moria. He
MOIVIA OHa IIPOU30HUTH M IIYTEM KOHBEKIIUH, IIO-
CKOJIBKY KOpoOOYKa pacHmojarajach Ha OJHOM
VPOBHE C KYyCKOM MeTAaJLIa, a He HaJ HUM. SHAYUT,
TEeILJIONPUEMHHK HarpeJics 3a CUET U3IyJYeHHs.

BriacanMm, Kakas IOBEpPXHOCTh — YE€pHasd WIN
OsecTdAlIag — IONJIOIIIAET U3JIydeHHue jyunre. s
3TOr0 IMOJHEeCEM KYCOK HATPETOI'o MeTaJLia cHada-
JIa K 4épHOI moBepxHocTH (cMm. puc. 21, a), a 3a-
TeM — K OJiectrsamieii (puc. 21, 6). PasnocTts ypos-
Hell *KUIKOCTH B KOJIeHAX MaHOMETpa B IIepBOM
ciydae OoJabIlle, 4eM BO BTOPOM, 3HAYUT, 4EPHAA
nogepxHocCmy nozaow,aem U3ayveHue ayvule, uem
onecmawai. Yéprnas nogepxHocmsv, KAK NOKA3bl-
éaem onvLm, U UCNYckaem uU3ayieHue UuHmeHCcus-
Hee, uem OecmauLan uau benas.

Ilepegaua sHeprud MOOCPEACTBOM HIIVIEHIA
npuobpeTaeT IMepBOCTEIIeHHOe 3HAYeHUEe TaM, TJe
TeJla HarpPeThl [0 OYeHb BLICOKHUX TeMIlepaTyp, Ha-
OpUMep B pPasJIMYHOIO PpoJa TeILIOBBIX arpera-
Tax — KOTJIaX, ToIIKax u T. 1. Harpesanme usiryue-
HHEeM HCIIONbL3yeTcs B HapHHKax. Bo3ayx B mapHH-
Ke corpeBaeTcs II0OTOMY, UYTO COMHEeUHOe U3IydeHue
JIETKO HNPOXOJUT CKBO3b IIOYTHU IIPO3pPAUYHOE IJIsd
HEro CTeKJIO, IIOIJIOIAeTCA TEMHOM IIOBePXHOCTEIO
IIOYBEI U HarpeBaer eé. MznydeHue »Ke, HCIIyCKae-
MOe HarpeToil MOYBOI, CTEKJIO IPOIIYyCKAaeT IIJI0XO.
K Tomy ke B mapHMKAax O4YeHb cjaabasa IuPKY IAIAa
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lMNoBepxHOCTL METeo-
30HAa OKpalWBalT
cepebpUcTon KpacKoK
YTOObl OH MeHbLIe
HarpeBancsi conHeu-
HbIM U3NTyYeHUEeM

=l

Puc. 22. VeTpoiicTBO
TepMoca
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BO3ayXa. B pesynbraTe mapHHUK OKas3bIBaeTCA «JIO-
BYINKOMH» A 9Hepruu. BeieacTBue cofeprKaHUA
B aTMocdepe rasos, IJ0X0 NPONYCKAIOIIUX U3y~
YyeHHEe HArPeTOH 3eMHOH IIOBEepXHOCTH (BOIAHOM
1map, yIJIeKUCJLINA Ta3 U Ip.), Ha 3eMJie co3/IaéTcA
AHAJIOTHYHLIN IapHUKOBLIN 3¢ deKT.

I[ToBulmenue copepkanuda B arMocoepe nmapHu-
KOBBIX I'a30B BEJIET K POCTY TeMIIepaTyphbl HA 3eM-
ne. Habrroparoieeca B TedeHHe TIOCIeIHAX Jdecs-
TUJIETUN YBeJWYeHHe MacChl YIJIEKHUCJOT0O rasa B
armocdepe paccMaTPpUBAOT KaK ONHY U3 IPUIUH
r100aJIbLHOTO NOTEeIIeHIA.

Buasl Tennonepesadu BCTpeYalOTCs He U30JIH-
pPOBaHHO, a B PasIUYHBIX KoMOuHammax. Hampn-
Mep, B KOTeNbHOH yCTAHOBKE Iepejada SHEepPTHUU
OT PacKaJIEHHBIX Ia30B K MOBEPXHOCTH KOTJIa IIPO-
ACXOOUT OJHOBPEMEHHO IIOCPEeACTBOM H3JIYUeHHA
1 KOHBeKI[Hell, yepes3 CTeHKH KOTJIa — TeILJIOoIpo-
BOJAHOCTBIO, 4 OT CTEeHOK KOTJa K HUIKOCTH —
ITIABHLIM 00pa3oM NYTEéM KOHBEKI[AH.

CrnoHBIA TeILIo0OMeH OCYIIecTBJIseTCs, Ha-
nmpumep, B mepmoce (puc. 22). OH npeacraBnaeTr
cob00H CTeKJIAHHYI0O KOJOY 4 ¢ JABONHBIMH CTeH-
KaMW, IIOKPBITEIMH U3HYTPU U CHAPYKHU OJ1ecTs-
MM MeTaJlIMdecKUuM cjoeM. B Tepmoce mnpo-
CTPAHCTBO MEXKJIY CTeHKAMH KOJOLI JTHIIIEHO BO3-
Iyxa, 4TO IPenATCTBYeT llepegaue SHEPruu nyTeéM
TEILJIONIPOBONHOCTH. BiecTsalnee IMOKPLITHE KOJIOBI
NpenATCTBYeT Ilepejadye SHEPruM U3JIydYeHUeM.
Konby momelnaioT B ILTACTMACCOBBLIA WJIA MeTaJ-
TUYECKUR PyTasap 3, 9ToO6bl 3alIlUTUTHL OT IMOBpe-
KIAEHHWI, 3aKPEIBAIOT IIPOOKOI 2 1 HABUHYMBAIOT
Koamnadok I. TepmMoc McOonb3yIOT AJOS coXpaHe-
HHUA TeMIIepaTyphl MIHAIIA 1 HAIIUTKOB.

O’ 1. Kak Ha onpiTe MOKa3aTh HaTpeBaHue 3a cuéT uanyuenua? 2. Kakue Te-

JIa JIy4Ime MOIJIOMIAIOT SHEePTHIO U3IyueHnd, a Kakue — xyixe? 3. Ilpuse-

JAUTe IPHMEepPhl YUY6Ta Ha NMPaKTHKe PasJIHYHOH CIOCOOHOCTH TeJ IIOrJIo-
marTs sHepruio uanydennd. 4. Kak yerpoen Tepmoc?

-

{ @ YNPAXHEHMUE 7

1. Tlouemy JeTOM HOCHAT OJE€KIY CBETILIX TOHOR?

2. Be He pas cuJeW ¥ KOCTpa B, HaBepHOE, 3aM(HINa T cebsa oT Terja py-
koi. ITouemy aTo MmosxHO caenars?
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3. Tlouemy cHer, TOKPBITHIN ca)k el WX Irpasbio, TaeT ObicTpee, YeM YHCTHIH 7
4. Tlouemy cmemozeskIa HOMKaAPHBIX 006I9HO cepedpucToro neera?

5. Crkadanapel, HafleBaeMbie KOCMOHABTAMH, 00BIYHO OKpAaIlleHBl B Delbii
meer. B To jXe BpeMsa HeKOTOpBIe MOBEPXHOCTH KOCMHYECKOr0 Kopabisa
uépusie. Yem ob6bAcHAeTCA BEIOOD T[BeTa?

fopoackue «ocTpoea Tenna»

TepMUH «OCTPOB TENna» MMEEeT OTHOLWIEHUE K TeEppUTOpuK ¢ bonee BbICO-
KOW MO CPaBHEHUIO C OKPYXAOLWEW MECTHOCTbLIO TEMINEPaTypPOr BO3ayxa unum
3eMHOM noBepxHocTU. PopMUpOBaHWE «OCTPOBOB TErnna» XapakTepHOo Ans
MEeranosiucoB — B UEHTpe ropoga temneparypa HeCcKOJIbKO Bbille, 4em Ha
okpauHe (puc. 23). C 4yem at0 CBA3AHO?

2
33

32

31
30

TeMmnepaTypa nocJje moay s

E= "'H‘;"" (5 ] L?| e EI_!_II 0 ” | .
Censckass Ilpuro- Toproseie llerETp Topoackas Ilapk Ilpuro- Cenbckas
MECTHOCTE pOJHAfA IEHTPhl TI'opoja IKuUjIas pPoOAHAas MECTHOCTH
HHUIAA 30HA RUJIAA
30HAa 30HAa

Puc. 23. T'opoJicKO# «0OCTPOR TEILIA»

Mpexpae Bcero, ato 06ycnoBneHO CBOMCTBAMU MaTEPUANIOB, NPUMEHAEMbIX
B FrOPOACKOM CTPOMTENLCTBE: A0POIM U 30aHUSA NOMMOWalT AHEM CONMHEeYHoe
W3Ny4yeHue Nydlle, 4em NPUPOAHLIE NOBEPXHOCTW, NPX 3TOM HOYbLIO OCTLIBAIOT
MenneHHee. Takke MMmeetr MecTo ap@PekT «ropoacKoro KaHbOHa»: CTosAwme
O113Ko Opyr K Apyry BbICOKME 30aHUA U3-3a MHOTOKPAaTHOIro OTPaXXeHus 1 no-
IMOLEHNSA CONMHEYHOr 0 n3ny4eHns Kak Obl cnyxart aJ18 Hero «nosyLikon». Kpo-
Me TOro, 34aHus MmewarT cBo60AHOMY NEPEMELLEHUIO BO3QYLLHbLIX MACC, 4TO
NPEnATCTBYET OXNAXAEHMIO 32 CHET KOHBEKLIMK.

CyuiecTBeHHbIM (HakTOpOM SIBASETCA BbIAENEHUE 3HEeprun pasnnuyHbIMK
NPOMBbILLNEHHBIMK 06 bEKTaMK, aBTOTPAHCNOPTOM U T. A. Buibpoc B atmochepy
caxwu, rnenna, U3Menb4EHHOro TON/IMBa yCUNuUBaeT NapHUKOBLIA 3hdeKT, 4To
Takxe BeAET K NOBLILLEHUIO TEMNEPATYPLI.
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HabnwogeHnsa nokasanu, 4TO «OCTpOBa Ternja» MMEIKOTCA MNOo4TU BO BCEX
KPYMHLIX ropoaax, Npyv 3TOM pa3HOCTb TEMMNEepaTyp Mexay LUeHTPOM ropoaa
M ero okpamHamm coctaensaet ot 1 oo 10 °C.

= J IMpenmoxuTe HECKOJIBKO CIIOCOO0B YMEeHBITHTE 3O (eKT TOBBITIIEHUA TeM-
' HepATYpPEI BO3AYXA B UEPTE rOPoJA.

m KOJIMHECTBO TEMJ10ThI.
EAWHULUDLI KOJTUYECTBA TENNOTLI

Br1r 3HaeTe, 4TO BEHYTPEHHIOK HEPI'HK) MOMXHO
H3MEeHHUTE IBYMA criocob6aMm: COoBepIIIeHHeM paﬁo-
Thl 1 TBHHOHBpBﬂBHEﬁ.

BHEPI'IHO, KoTOopasdA nepenaié'rcﬁ Teay WIH TepdAeTcda HM B Mpollecce Tellllole-
pelady, HAShIBAKT KOJIHYEeCTBOM TeIlJI0ThI.

10k =103 gIx
1 Tox=10"%MIIx

KonmuecTBo TemmoThl 0003HaYaloT OVKBOHM @.
Tax KaK KOJIHWYECTBO TEILIOTHI IIPECTABIIAET CO-
0o0if M3MeHeHe BHYTPEeHHeH 3Heprum, TO eIuHU-
el KonudectBa TerioTsl B CU aBisercsa dxcoyas
(dx). Ucnmonb3yoT Takke xusodxcoyau (kll:x) n
mezadxcoyauw (Mx).

1 xJx = 1000 Tx = 103 Ix;
1 M =1 000 000 I = 106 ITox.

B mpomecce Temmomepegadud MOMKET IIPOHCXO-
IUTHh U3MEHEHIEe TeMIIepaTyPhl TeJla NI U3MeHe-
HMe arperaTHoOTro COCTOSHUA ero BelrecTBa 6e3 ua-
MeHeHHs TeMIeparypel. Paccmorpum ciydai,
KOTrJa mepemada TeJly HEKOTOPOr'o KOoJIMYecTBa Te-
ILJIOTEI IPUBOAUT K VBEJIHYEHHUIO €TI0 TeMIIepaTy-
pul. OT Yero 3aBUCHUT 3TO KOJIUYECTBO TEILJIOTHI?

HanbéMm B 0ofUH XMMHWYECKHM CTAKAH BOAY Mac-
corr 100 r, B gpyroit — maccoii 200 r. HarpeBasa
cocynbl Ha OAWHAKOBBIX TOpeJaKax, OyaeM cie-
IUTh 3a M3MEHEHHEM TeMIIEPATYPBI C IIOMOIILIO
TEPMOMETPOB. ¥ BUJUM, YTO 34 OJHO U TO Ke Bpe-
MA Bozxa OOJBINIed Macchl HAarpejlach Ha MeHBIIIee
YHCJIO rpanycoB (puc. 24), XOTs IIOJYINIH COCYIEI
OT TOpPEeJOK OJMHAKOBOE KOJIMYEeCTBO TEeILIOTHI.
Yro06bI M3MeHeHHe TeMIepPaTyphl BOALI B COCYMax
OBLTIO OMMHAKOBLIM, HEOOXOAHMO COCYZ C BOJOM
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Puc. 24, Harpeepanune BOIEI
pasHoil Macchl

40

Puc. 25. HarpesaaHe pa3HbIX BellleCTB
paBHOH Macchkl

fosbIeil Macchl HarpeBaThk 00JIbIIee BpeMd, a 3Ha-
91T, 3ATPATUTL 00JIbIITEe KOJIMIECTBO TEILIOTEI.

CnemoBaTelbHO, KOJAUYECMB0 MenJaomvl, KO-
mopoe Heobxodumo coobwums meay 044 ez2o Ha-
2pesaHus, 3a8UCUM OM MACCHL meJa.

Byaem marpepaTh Ha OJAWHAKOBBLIX TOpeaKax
BOAY ONWHAKOBOM Macchl B OMHOM CTaKaHe OT TeM-
meparypel 20 °C mo temmeparyprer 40 °C, B gpy-
rom — ot 20 go 60 °C. OusIT IOKa3BIBAET, UTO HA
HarpeBaHue BOJbLI BO BTOPOM cTaKaHe TpebyeTca
OosbIlle BpeMeHH, a 3HAYUT, O0JbIITee KOJHUIEeCcTBO
rerioTel. CaemoBaTenbHO, KOJAUYECMB0 MenJo-
mut, KOmopoe Heobxo0umo 0ia HaAZpe8aHUs me-
aa, 3asucum om mozo, Ha CKOAbKO 2padyco8 oHO
Hazpesaemcs, m. €. 0m Pa3Hocmu KOHewHOol U Ha-
YAJAbHOU memnepamyp meada.

IIpopenaem ppyroii onwiT. Harpeem Ha omuHa-
KOBBIX ToOpejKax BOAY U pAaCTHUTeJIbHOe MAacio
paBHOW Macchl, HAYaJbHBIE TeMIIepaTyphbl KOTO-
PBLIX OBLIM OMMHAKOBEI. 3a OMMHAKOBOE BpeMsA OHH
HarpemTca IIo-pasHomy (puc. 25). Macno marpe-
eTca Ao OoJee BEBICOKOH TemIilepaTypbl. YT0OBI
TeMIlepaTypa BOJLI CTajla PaBHOH TeMIleparype
MacJjia, Bojge TpeOyeTca COOOIIATHL NOIIOJIHUATEIIL-
HO€ KOJIMYecTBO TeiltoThl. CliefoBATEILHO, KOJLU-
yecmeo menaomut, Heobxodumoe 014 HazpesaHus



meaa, 3asucum om poda eewiecmasda, u3 Komopozo
OHO coCmoum.

OmBIT TIOKA3BIBAET, YTO KOJHUYECTBO TEILIOTEHI,
KOTOpOe BRIJIeJIAeTCA IIPH OXJIAXKJIeHUU Teja, 3a-
BHCHUT OT TeX Ke (DU3UYeCKHUX BeJIUYUH, 4TO U KO-
JUYECTBO TEILJIOTHI, HeoOXOoAMMOe NIJIs Harpesa-
HUS OTOTO TeJja.

Takum 06pazoM, KOJIUIECTBO TEILJIOTHI, HE06X0-
OUMoOe OJIf HATPeBaHUA Tesa (MM BhIJeJIsronlee-
CHA IPH ero OXJIAKIEeHHHN), 3ABHCHT OT MAaCCHI Te-
JIa, Pa3HOCTH KOHEYHOI M HAYaJbHOM TeMIepaTyp
M OT poja BelulecTBa, U3 KOTOPOT0 OHO COCTOMT.

1. Yro HA3BIBAIOT KOJHYeCcTBOM TerLtorkl? 2. KakoBa equHHIIA KOIHYECT-
Ba TemnoTe? 3. Kak 3aBHCHT KOJIMYECTBO TEJI0TE] 0T Macesl Tesra? 4. Kax

3aBHCHUT KOJHMYECTBO TEILUTOTEI OT PA3HOCTH KOHEUYHOH H HAYAILHONA TeM-
mepaTtyp Teaa? 5. OmMmruTe ONbIT, MTOKA3LIBAIOINUN, ITO KOJHIECTBO Te-
IUIOTHI 3aBHCHT OT POJa BeIMecTBa, U3 KOTOporo coctout temo. 6. Or Ka-
KHX BEJIHYHH 3ABMCHT KOJIHYECTBO TEIJOTHI, KOTOPOE BBIIEIAETCH HPH
OXJaXKIeHUH Tema?

§ 11, YAENBHAS TENNOEMKOCTb

Q=cm(t, —t,)

MHuorouyucieHHbBIE ONBITHI, IOAOOHEIE TEM, KO-
TOphLIe OBLIM PacCMOTPEHBI B IIPEeABIAYINEM IIapa-
rpade, TOKa3bIBAIOT, YTO IIOJYYEHHOE TEJIOM IIPpu
HarpeBaHUM KOJIMYECTBO TEIlJIOTHI:

1) mpaMO TPOTIOPITMOHAJIBHO Macce Tesa (Q ~ m);

2) IpAMO TPOHOPIIMOHAIBHO Pa3HOCTH KOHEeY-
HOI ¥ HadYaJIbHOU TeMuepatryp Tena (@ ~ (t, — 1,));

3) 3aBHCHUT OT POJia BelllecTBa, U3 KOTOPOTO CO-
CTOHT TeJIO.

JTO MOYKHO 3alIMICaTh B BUae (h)OPMY.JIbI:

Q=cm(t,—t;),

e ¢ — Kod(pGUIIUEeHT OpOonopIOHATIBEHOCTH, OII-
pellesIseMblii PO OM BelllecTBA.
KoathduimmeHT mpomopruoHATLHOCTH ¢ HAa3BI-
BAIOT YOenbHOll MenaoéMKOCMbIO 8eULeCMEQ.
Bripasum ynenbHYIO TEMJIOEMKOCTE U3 (hopMy-
JIBI JJIA KOJMHUYeCTBA TeIlJIOTHI:
_ Q

C om(ty—ty)
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Pu3NYeCcKy BeIUMYHHY, MOKA3LIBAIOINYI0, KaK0e KOJHYeCTBO TeILIOThI He-
00X0IMMO COOOIIUTE TeJIy Maccoil 1 Kr Jjisa H3MeHeHHs ero TeMIIepaTypPhl Ha
1 °C, Ha3BIBAIOT YAEJBHOM TeILIOEMKOCThI0 BellecTBa.

N3 dopmynasr aaa yAedIbHOM TEILJIOEMKOCTH

CIeyeT, 4TO €€ eNUHUIEH ABIAETCA O0MNCOYab HA
" T
Kuanozpamm-zpadyc Llenvcus [ﬁj

BcomoMHMM, YTO KOJMWMYECTBO TEIJIOTHI PaBHO
MU3MEHEHHUI0 BHYTPEHHEHN SHepPruy TeJja IIPH Tell-
monepenade. CnemoBaTenbHO, Y0eabHaAA MENAO-
éMKocms noKkasvléaem, Ha CKOJAbKO U3MEHACTNCA
BHYMPEHHAA IHepaus eeujecmea maccoii 1 Kr
npu usmeHenuu memnepamypst ua 1°C. Taxk,
IIpu U3MeHeHHU TemnepaTtypbl Ha 1 °C (mpm Ha-
rpeBaHUM WIH OXJaKJeHHH) BHYTPEeHHAS dHEp-
' ITOACOJHEYHOI0 Macjia Maccoi 1 K usMeHHUT-
caua 1700 Ix.

YaenbHaA TEIIJIOEMKOCTDL IOICOJHEYHOI'O Macja
1700 % O3HAYAaeT, 4TO JNJIA HaArpeBaHuUd II0J-
comHeuyHoro mMacaa maccoir 1 kr Ha 1 °C meobxonm-
MO TepemaTh eMy KOJIMYeCTBO TEILJIOThI, PaBHOE
1700 I:x, a mpu oxJdaykKaeHUH 1 Kr IIOACOJTHEYHOTO
macaa Ha 1 °C seigenurca 1700 Ix saeprumn.

Tax Kaxk MOJIEKYJIBI PA3JIMYHBIX BEIECTB B3a-
MMOJENCTBYIOT IIO-PA3HOMY, Pas3HbIe BeIlecTBa
AMEIOT PasHylo VAeJbHYIO TeIJIOEMKOCTD (TabJ. 1).
YnenbHBIE TEIJIOEMKOCTH BEIEeCTB OIpenelIsioT
PKCIIEePUMEHTATBHO M 3aHOCAT B ClelHaJbHBIe
TaGJIUITEI.

Tabnuua 1. YpensHas TennoéMKoCTb HEKOTOPLIX BELLECTB

BemgectBo c, m{lﬁc Bemectro0 c, Rf":fc BemiecTEO c, mﬂifc
3omoTo 130 Hemneao 460 Jlex 2100
PryTe 138 Crane 500 Kepocun 2100
Caumer, 140 Yyryu 540 ddup 2350
Oumoso 230 Crerio 840 Hepero (my0) 2400
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Oxonvarue mao.n.

Benrectso c, O Benrectro c, . Beniecrro c, A%
Kr+°C Kr+°C kr +°C
Cepebpo 250 Kupnma 880 Coupr 2500
Mezas 400 AmroMuHEAEA 920 Momoxo 2900
KHpPHOE
J06%s: 400 Macmo mog- 1700
COJIHETHOE
Jlaryab 400 Boaa 4200
Voenvnas mennoémrxocms 00HO20 U MO20 Hee
gelecmaeada, Haxoﬁﬂmezom 6 PA3HbLX AZPeZamHblx
cocmoaHuax, pas3audna. Hanmpumep, yaeabHaa
TeIIJIOEMKOCTh BOABI B A XHAKOM COCTOAHHMHK pPaBHa
4200 %, a B TBEPAOM cocTOogHUHU (JIem) —
JLox
2100 -7
@ 1. Yro Takoe yrenbHas TeILT0éMEKOCTE BemiecTBa? 2. KakoBa egmauma
8 VAeTBsHOH TemwnoéMKocTu BemmecTBa? 3. [loueMy pasubie BEIIECTEA UMEOT

pasHy yaeaeHYI0 TermnoéMixocTh? 4. Ilouemy pasnwuna ypeneHasa Te-
ILT0EMKOCTE OIHOT'O M TOTO JKe BeIecTBa, HAXOAAIIErocsa B pasHbIX arpe-
TATHBIX COCTOAHUSAX ?

ex Hax

1. VieaeHYIO TEILTOEMEKOCTE H3MEDAIOT KaK B wr.og TAK M B T 06s-
KT * EI*

SICHUTE MOUEeMY.
2. [louemy B pagmaTopax HeHTPAIBHOI'O OTOIJIEHH A UCIOJIL3VIOT BOAY?

3. KnuMar MOpCKOH oOTIHmYaeTcd OT KIHMATA KOHTHHEHTANIBLHOTO.
Hem 5T0 00 BACHHATE?

4*. B mBa DUIMHAPHUYECKUX CTAKAHA, CTEKISAHHBIH M AJTIOMHHHUEBLIM,
OMMHAKOBOM BHICOTHI, EMKOCTH ¥ MACCHI OJHOBPEMEHHO HAJTHBAIOT O HA -
KOBO€ KOHYeCcTBO ropAdei Boawl. [Ipukacasces pykaMu K crakaHam, 00-
HADPYKHBAIOT, UTO OOWH cTakaH (Kaxoii?) mporpenca OGbicTpee, X0oTA
yAenbHasA TenJOEMKOCTE CTEeKJIa U AJIIOMHHHS HOYTH ofuHakoBaa. O0s-
SCHHUTE ABJIEHUE,

7% -\\\
% | YOPAXXHEHME 8

=)

1. Yro morpebyer OGoabMIero KOJHYECTBA TEIUIOTEI [JIs HATPEeBAHHUS HA
1 °C — Boja B cTeKIAHHOM OaHKe MM BOAA TAKOHM e MAacChl B aIIOMHEHH-
esoM Ommone? Maccel OanxH B OHI0HA CUHTATE OJHHAKOBLIMHA.
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Yro morpebyer BGonbIIero KOJMMYECTBA TEIUIOTHI I HATPEBAHHA HA
1°C — 100 reoger wru 100 r memu?

YueHuK Ha BOIIPOC YYHTEJIA: «Yro sHauwuT: YoelbHaHdA TEIJIOEMEKOCTE

nuaka pasua 400 P

£:°0
2
3
0 T, MUH
Puc. 26
Q, [x 1
2
0 T, MHH
Puc. 27

Jox )
- Oc?s — OTBETHJ: «JTO 3HAYHUT, 4TO JJIs Harpesa-
uuga nmuHka Ha 1 °C morpefyercs KOMHMYECTBO TEILJIOTHI,
paBuoe 400 [I:x». IIpaBMALHEIH JIH OTBET AN VIEeHHK?

ObocayiiTe CBOM OTBET.

MegHOM 1 CTAIBHON r'HPBKAM OJHHAKOBOM MACCHI M TEMIIE-
PATYPBI COOOITHIN pABHOE KOJHYIECTBO TEILTOTHEI. ¥ KaKOH
THPBKH TeMIOEpATypa U3MeHUTCA Gonbmre?

Ha ropenxax ofHHAKOBOH MOIIHOCTH HAIPEBAIOT TPH OIH-
HAKOBBIX COCY/a, B KOTOPBIX HAXONATCHA BOJA, KEPOCHH
H IIOJ[COJTHEUHOE MACJI0 paBHOM maccel. OmpegennTe, Kako-
MY BEIeCTBY COOTBETCTBYET KaK LIl rpadMK 3a BHCHMOCTH
TeMIOepaTypEI OT EpeMeHH HarpeeaHusd (puc. 26).

Ha snekTpuuecKoil MIWTKe CTOUT ATIOMHHHEBLINH JalHUK,
HanodHeHHBIH Bofo#. Ha pucyaxe 27 mpusenens! rpahukn
3aBHCHMOCTH KOJHYECTBA TEIJIOTHI, MOJYYeHHOr0 YalHH-
KOM H BOJZOH, OT BpeMeHH HarpepaHmA. Macchl vallHUKA 1
HAJHUTOH B HEr0 BOALI ONHHAKOBLEI. KaKoil U3 rpaHKOB co-
OTBETCTBYET BOJle, a KaKOoM — ATIOMUHHAI?

PACYET KOJIMMECTBA TEMJ/1OThbI.
YPABHEHME TENJIOBOIO BAJIAHCA

Kak BBI yiKe 3HaeTe, KOTMIECTBO TEIJIOTEI, II0-
JydyaeMoe TeJIOM MAacCOM m IIpU HarpeBaHUU OT
TeMIIepaTypsl {; 40 TeMIepaTypsl ¢y, BEIYACIAIOT

mo hopmye:
Q=cm(t, —t,),

e ¢ — yJAeJbHas TeIJIOEMKOCTDL BelllecTBa TeJa.

Ecnu Teno oxgaxgaercsa, TO ero KOHeYHad TeM-
nepatypa t, OyZeT MeHBIIle HaYaJaLHOI TeMIlepa-
TYpHI ;. B aTOoM ciy4ae TeJio OTAAET KOJIHMIECTBO
TeIJIOThI

Q =cm(t; —t,).

Ilpumep 1. B anitoMUHHNEBOM KOTEJIKEe MacCOoM
800 r gzarpeau 3 1 Boxsl ot 20 o 60 °C. Kakoe Ko-



HarpeBaHue BoJbl
B KOTE/Ke

JHUYECTBO TEILIOTHI OLLIO IIepelaHo IPH 3TOM BOae
A KOTEeJIKY?

B s3ajmaue ommcaH Opollecc TEIJioo0MeHa Me-
Iy KOTeJIKOM W BOAOH — o6a Tesa GyayT Harpe-
BATLCS BMECTEe, WX TeMIepaTyphl OJWHAKOBEI.
B panHOoM caydae OyJeM CYUUTATE, YTO TEILIOOOMe-
HOM C OKPYIKAIOIIUM BO3AYXOM MOYKHO IIpeHe-
Opeub. Boja U KOTeJIOK IIpH HarpeBaHWUH IIOJY-
YalT pasHble KOJWYECTBA TEIIOTHI, TAK KaK HUX
MacChl U yJeJdbHble TeILIoeéMKocTH (cM. Taba. 1)
pasnuuHbl. /1A pelmmeHusa 3ajadud moTpebyercs
3HAYEeHUE ILJIOTHOCTH BOJBI [1000 %J

3arnnIneM YeJIOBUeE 3alaUYd U PeIlluM eé.

HMawno: CH Pemenmue:
m;=800r 0,8 xr KosnuecTBO TEILio-
T ThbI, [IOJIYIeHHOE KO-
¢1 =920 _ 55 TEJIKOM, PaBHO:
Vo=3n 3:103m3 | @ =cymy(ty — 1),
_ KT = Tox
p=1000 : Q, =920 oG ®
. — 4900 X x 0,8 kr + (60 °C —
2 kr=°C 90 OC) _
t;,=20°C
t, = 60 °C =29 440 Ix.
KonuuecTBO Ternio-
Q—7? Thl, TIOMTYUYEHHOEe BO-

Ioi, paBHO:

@y = comy(ty — ty).
Maccy BOAEI OIIpeeIuM 110 GopMyIe
my = pV,.

CnemoBaTennbHO,
Qy = cypVylty — ty),

o I[H{ KT —3 3 o
Q,=4200 m—e 1000 >~ *3:102 M- (60 °C —

— 20 °C) = 504 000 H:x.
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KoamuecTsBo TellJIOThI, KOTOPOe H3PacxoJ0BaHO
Ha HarpepaHnmMe KOoTeJIKa 11 BOJbI B HEM:

Q= Ql + st

Q@ =29 440 I:x + 504 000 O = 533 440 % =
~ 533 rx.

Oteet: @ ~ 533 x]xk.

Ilpumep 2. PeliuB BBINUTE Yal0, MATBYNK CMe-
man 120 r Kunarka, TeMmIeparypa KOTOpPOTro
100 °C, u 60 r saBapeHHOI'0 Yad IIPH TeMIlepaType
10°C. B crakaHe ycTaHOBHJIACE TeMIepaTypa
70 °C. BeluncauTe KOJIHYIECTBO TeILIOTEI, KOTOpoe
OTIAJ KUMATOK IIPpU ocThIBaHMN. Kakoe Komdge-
CTBO TeILJIOTHI IIOJYYMWJ XOJOJHBIH 3aBapeHHBIH
yali Ipyu HArpeBaAHUN?

3amnurieM yCJIOBHe 3aaUl H PEInM eé.

HaHo: CH Pemenne:
m;=120r 0,12 xr | Knoarok, ocTeiBadg OT
t; =100 °C TeMIlepaTypsl ¢, Jo %,
my,=60r 0,06 xr | OTHAJ KOJIAYECTBO Te-
t,=10°C TLJIOTHI:
t="70°C Q, =cm(t, — 1),

_ Hox
¢ =4200 L 56 Q, = 4200 Hf_’ffc ”
Q@ —7 x 0,12 kr - 30 °C =
Q—?

=15 120 I:x.

XonoaHbI 3aBapeHHBLIM 4Yall, Harpepaschb OT
TeMIlepaTypel t, 40 t, DOJYYHUJI KOJIHUYECTBO Te-
ILJIOTHI:

Q, = cmy(t —t,),

JK
Q, = 4200 Rf_ °g 0,06 xr+ 60 °C = 15 120 [ix.

OrBer: @, = @, =15 120 [Ix.

I[Ipoananusupyem OTBET, NOJIYYEHHBIA IIPH pe-
meHnHd npumepa 2. KoluyecTBo TeNJIOTEHI, OTAAH-
HOe KUIIATKOM, OKAa3aJI0Ch PABHBIM KOJUYECTBY




QDT,I[ = QI[DJI

TEILJIOTHI, IIOJIy9YeHHOMY XOJOAHBIM 3aBapPeHHBIM
yaem. CremoBaTenbHO, TEMJIOOOMEH ¢ OKPYIXKaro-
IMAMA TeJIaMU He TPOUCXOoauT. B manHoOM ciydae
B CHCTEMY, B KOTOPOH IIPOMCXOJUT TEIJIOOOMEH,
BXOJIAT rOpAYad BOJla U 3aBapEHHBIH Jaii.

Ecau mpomecc temioo6MeHa NPOUCXOIHUT B
cHcTeMe, KOTopas He 0o0MeHHMBAETCA JHepruei
¢ BHEIIHUMH TeJIaMH, TO KOJIUYECTBO TENJI0ThI,
OTHAHHOE OJHHUMHM TEeJIAMH, PABHO KOJUYECTBY
TEeIJIOTHI, MOJYy4eHHOMY OAPYrHMH TeJaMH CHC-
TeMBI.

Qn'r;[ = moa*

IHarHoe ypaBHeHHe $ABJISeTCA MareMaTude-
CKUM BhIpaKeHWeM 3aK0Ha COXpPaHEeHUs 9HepTruu
nIpu TelsiooOMeHe M HA3bIBaeTCA YPAG6HEHUEM
mennoeozo bananca.

Ecau nem mennoobmeHa ¢ OKpyxcarouleil cpe-
00il, MmO 8HYMPEHH AL IHEPZUl HAZPEeBAIOUUXCA
meJ, Yyiacmeynwux 6 menioodbmeHe, Yeeiuiu-
saemcs POBHO HA CMOJbKO, HA CKOJbKO YMEHbULA-
emcs 6HYMPEHH AL IHEPZUSL OCMBbLEAIOULUX TET.

O’ 1. Kax paccuMTBIBAIOT KOJUYECTBO TEILIOTHI, COODIMEHHOE TENY TIPH €T0
g HATPDEBAHUH HMJIH BhIJIeNA0INeecHa npu ero oxaaxxkaeauu? 2. Kaxkoe ypas-

HeHHe HasbIBAIOT YPAaBHEHHEM TeIUIoBoro bamanca? B KakoM ciaydae 0HO
CIIpaBeIuBO0?

‘\ﬂ | VIIPAYKHEHUE 9

t,°C
120 T
80

10 7T

Kaxoe KomH4ecTBO TENJIOTHI HEOOXOLHUMO mepe-
OaTh JbAY Maccoi 1,5 Kr opm TeMmepartype
—30 °C gna ero marpesaaud aa 20 °C?

Bopma maccoit 2 xr octreina ot 95 no 25 °C. Ha
CKOJILKO TIPH 5TOM H3MEHIIACh €€ BHYTPEeHHIA
pHeprua?

Ha pucynke 28 npuBenér rpadMK 3aBHCHMOCTH
TeMIOepaTypbl MEJHOTO TeJa OT MepegaHHOTo
eMy KoJindecTBa TemwioTel. KakoBa macca tena?
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4. B crexnauueii crakad maccoi 120 r maaunu 200 r MoIoKa OIpu TeMIepa-
Type 80 °C. Kaxkoe KOIMYECTBO TEILUIOTHI BHIAEIHTCH HOPH OXJIAMKIACHHHA
craxaHa ¢ MoJaoxom o 20 °C?

5. Mansunk Haamna B akBapuyM 10 1 Boger npu TemmepaTtype 10 °C. 3arem
oH gomua Boxy mpu Temuneparype 40 °C m B akBapmyMe yCTAHOBHJIACH
Temoepatrypa 20 °C. Oopemenure 00BEM BOABI, JOIHTOMH B AKBADHY M.

6. VYuemuK mpoBEN pHUBWUECKHH BKCTIEPUMEHT: B Boay Maccoii 250 r om omy-
cTwi Harperoe B Kunsamieil eome o 100 °C merannudeckoe Teno mMaccoi
100 r. Hauansaasa Tremoepatypa Bogasl 20 °C, mocsie yeTaHOBIEHHSA TEMJIO-
BOro paBHOBecH: Temmoepatypa crana 24,5 °C. Oopegennre mo JaHHBIM
OIBITA VIENBHYIO TEIUIOEMKOCTE METAJLJIHUYECKOTO TeNla, eCJIH: a) TeILIo-
00MeHOM ¢ OKPYIKAIONeH cpefod 1 cocyIoM MOYKHO TTpeaebpeus; 6) Boga
HAJINTA B AMIOMAHHUEBEIH cTakad Maccot 60 r, a TemmmooGMeHOM ¢ OKpyHKAa-
IOITelH cpemoii MOKHO npeHeGpeys.

3AJ0AHUE 7

n  IIpuaymaiiTe HECKOJIBLKO 3aJad, UCHOJBL3YA mambbie Tabmauner 1. Obme-
HAWUTECH ¢ TOBAPHIIEM YCIOBHAMHE 3a/Ia4 M PEIIUTe HX.

Kanopuﬂ — eanHnua Konnm4ecTtTea TennoTbl

MepBble M3MEPEHUsa KONMMYeCcTBa TerJsioTel NPOBOAWIMCE BO BTOPOW MONO-
BuHe XVIII B., korga noHaTus paboTtbl U aHepruu ewé He 6binu BBeaeHbl. Konu-
4ecTBO TENI0Tbl U3MEPANOCL 0cobon eauHULE — kanopuer (kan). B ObiTy
OHa Mcnonb3yeTcs u cerogHa. Hanpumep, B Kanopusix yka3biBaeTCs 3HEepreTu-
Yeckas LLleHHOCTb NPOAYKTOR. 3Ta NepBas eaMHULLa KONMYeCcTBa TeroTkl Obina
onpeneneHa Kak KoJIM4ecTBO TEerioThl, Heobxoaumoe ans HarpeeaHusa 1 Bo-
nbl Ha 1 °C. 1 kan =4,1868 Ox.
w24 ,j/ Ha ckomsko rpagycoB Harpeercsa Boga maccoi 250 r, ecim et cooOIHTE
e KOJHYECTBO TeILToTeI, paBHOoe 2200 xan?

m 3HEPIUA TOMJINBA.
YAENBLHAS{A TEMJIOTA CrOPAHUA

KOJIH4YeCTBEO TeIlNOThI, MBI HCIIOJNB3YeM TOILJIHBO

YacTo, KOrga HaM HYKHO IIOJYIUTE HEKOTOPOe .
(ras, 6eH3UH, KepOCHUH, YI0Jb, IPOBA U T. II.).
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Puc. 29. CtpoeHHE
MOJIEK VJIBI YIVIEKHC-
Joro rasa (coeguHeHHe
aToMa yriepoja u AByX
ATOMOB KHCJIOPOJa)

o cux mop MBI paccMaTPHUBAJHU IIPOILECCHI,
B KOTOPBIX He IIPOMCXOAWI0 00paszsoBaHHE HOBBIX
BeriecTB. [Ipu monydeHUHU Ke SHEPTUH C UCIIONb-
30BaHUEM TOILIWBA — INOPeHWUU TOILJIMBA — OJHU
BeIlleCTBa MpeBpaIamTca B JIPyrue, T. €. IIPOHUC-
XOOUT XWUMUYecKasa peaknua. lopeHue — 3TO
CJIOXKHAA XUMHWYECKaaA peaKIud C yyacTHeM KHC-
JIopojia, B pe3yJibTaTe KOTOPOil BhIJIEJIAETCA SHEP-
I'dA U U3JIy4aeTcs CBeT.

Muorme BHILI TOILIMWBA, HAIpUMep, YTOJb,
HedTh, COJIEPKAaT YIVIEPOJ, KOTOPLIA IPHU rOPeHN U
coefnHAETCA ¢ KHcaopomoM. IIpmu aTom obpasy-
eTcAa YIJIeKHMcabId ras (puc. 29) m BuIgensercs
9Heprus.

OneITHEl TOKAa3bIBAIOT, YTO KOJHAYECTBO TeILIO-
ThI, BBIJENAIOIIeecsaA IIPH CropaHUM TOILIKBA,
NpPAMO IIPOIIOPIIMOHAJBLHO Macce TOIIJIMBa U 3a-
BHCHUT OT poOJa TOILJIMBa. XapaKTepPHUCTHUKOM TOII-
JIUBa ABIAETCA ero ydeavHas menjaoma cz2opa-
HUA, KOTOPasda OIpefeasaeTca ero XUMUYeCKHUM CO-
CTaBOM.

yﬂeﬂb}[aﬂ TeljaoTa Cropasnimdga — [bHB]{‘IeCRaﬂ BeJIHYHHA, IIOKAa3bIBaAIOIIAA,
KaKoe KOJMHYECTEO TeIlJIOTHEI BRITEeAAeTCHA IIPH IIOJHOM CropaHHH 1 Kr ToO-

IIJIHBAa.

YaeabHYI0 TEIJIOTY cropaHusa 0003HAYAIOT OYK-
BOUW ¢ U BBIYMCISAIOT 110 (hOpMYyJie

rge @ — KOJHYEeCTBO TeILIOTHI, KOTOpOoe BBIJeN -
eTcsA I PH IIOJHOM CrOPaHWHA TOILJIMBAa MAaccoM m.
Empnania yaelbHOH TEILIOTHI CTOPAHUA — OXHCO-

YJaib HA KUJLOZPaMM [I}ET ]

YIensHYIO TEILIOTY CropaHusa pasHBIX BHUAOB
TOILINBA OIIpeJeIAIOT OIBITHLIM IIyTéM (Tada. 2).
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Tabnuua 2. YneneHana Tennora cropaHus HEKOTOPbIX BUAOB TOMNKMBA

BemiecTBO
Tlopox

IpoBa cyxue

Topd

Kamenusiil yrois
CroupT

AnTparnur

q, 107 s BeniectTBo q, 107 Ll
3y KT
0,38 JlpeBecHBIH YToab 3,4
1,0 IIpuponaELii ras 4,4
1,4 HedTs 4,4
2,7 Benzun 4,6
2,7 Kepocun 4,6
3,0 Bomopon 12

Hamnpumep, yaenbHasa TeEILJIOTA CrOpaHHA TOP-

JH
da 1,4-107 ']i[{—r 9TO 03HaAYaeT, 4TO IIPU IIOJ-

HOM CcropaHHM Topda maccoil 1 KI BhIfesgeTcs
1,4+107 [I:x saeprun. Ilpu nosHOM cropanuu 2 Kr

Topda BBIAEIUTCA SHepruu B 2 pasa OoabIire —
2,8-107 .

Q — qm HDH IIOJIHOM CTOpaHHH TOILIHWEA MaccoM m BBI-
JejiderTcd KOJIMYeCTBO TeIlJIOTHI:
Q =gm.
O’ 1. Yro HaswsIiBalOT yIOeJBHOH TermnoToi cropammsa tommusa? 2. Kaxosa
— eJHHHIA VIeJIbHOH TemnoTs cropaaua Tomnmuea? 3. [lo kaxoi dopmyme

MOYKHO BEIYHCIIHTE KOIIHYE€CTEO TEIJIOTEI, BELAEJIAeMOE IIPH CrOpPpaHdH TO-

nauBa?

b

r"-.-\\
| %% | YNIPAXHEHME 10

1. Omnpepenure mo Tabaumne 2, YeMy paBHA yAeIbHAS TEIJIOTA CTOPAHHUS TIPH-
pozuoro raza. O0nacHuTe (PH3MIECKHH CMBICI DTOH BETUIHHEL.

2. HpH IIOJHOM CIOPpaHHH KaKOoro TOILIHEA OEIIHEROBOﬁ MacChl — KaMeHHO"
0o YyIid UJIH E[EEbTH — BBIJENTHTCH GonpIree KoJaHYecTBO TenaoTei? OTeer

IIOACHHTE.

3. Kakoe KOIu4ecTBO TEMJIOTHI BbIJENAETCHA IIPHA MOJHOM cropaHuu Topda
MaccoH b Kr?
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4. Ilpm monmHOM cropaHuM 6 KI TOILIMBA BBEIZEIHJIOCE KOJIMYECTEO TEILTOTEI
2,76 - 108 [I;x. O KaKoM TONLIHBE HAET PeYb?

5. VmenamHas TEIUIOTa cropaHHA Bomopoma Oonbime, ueMm rasa OyTana. Yem
JKe TOTIa MOMKHO 00 BACHHUTE, UTO IIPH CropaHuH OaJLIoHa Oy TaHA BRIIEIH-
Joch OOMbIIee KOJTHYECTEO TEILIOTEI, YeM IIPH CTOPAHHH TAKOTO e 005-
éMa BOIOPO/Ia, eCJIH JaBJIeHHEe Ta30B OMUHAKOBO?

6*. Ha rasopoii naure Boay B ualinuke Harpenm no xumenuda (100 °C) aa
15 muu. Yemy paBHA Macca rasa, cropamomero 3a 1 ¢, ecau B YallHHKe G5I-
a0 3 1 Boawul mpu Temmeparype 20 °C? TemmoofMeHOM ¢ OKpYKAaIOIIEH
cpenoii 1 YaHHUKOM MOYKHO TpeHebpeys.

7*. YueHMKH IPOBEJIH OMLIT [JI5 OMEHKH YAeJIbHONH TeIlJIOTEl CrOpaHUs CITHD-
Ta. Kakoe sHaueHMe OHHM HOJMYYHJIM, €CJIH MACCA COIHPTOBKH J0 HAYAIA
ombiTa GeLa paBHA 155 r, mocne omeiTa — 153 1, B AMIOMHHHEBOM KAJIO-
pumetrpe Mmaccoit 50 r 66u10 200 T BOABI H B Tpoecce HATPEBAHUSA €8 TeM-
nepaTtypa usmenunach va 60 “C?

g%, IlocTpoiiTe B OHHUX KOODAMHATHBIX OcAX rpaduim 3aBucumMocTu Q(m)
AnA IBYX BHAOB TOILIHEBA, €CNIH ¢; = 3¢,. [IpuBeauTe mpuMep TaKkux BH-
JIOB TOIIJIUBA.

@ 3A0AHUE 8

1. IlpugymaiiTe HeCKOABLKO 3aJad, UCIONB3YA mamHeie Tabaumer 2. Obme-
HANWTECH ¢ TOBAPHUIIEM YCIOBUAMM 3a7[a4 M PEIuTe uX.

@ 2. OmnpepgenuTe MHHUMAJBHOE KOJHUYECTBO TPHPOAHOTO ra3a, Heodxoqumoe
OO TOTO, 94TOOBI AOBECTH N0 KHOEHHUS BOAY B YallHHKE, KOTOPHIM BBI
moabayereck. IloueMy Ha mpakTuKe rasa Tpebyerca Gonbpime? Kaxk yMeHE-

IIHTE pacxom rasa?

Buasl roproyero ronnuea

TonnMBo — OCHOBa 3HepreTMkn. BennynHa obuiero notpedbneHus aHeprum
Ha Oywy HaceneHus, a Takke 3 HEeKTUBHOCTb €€ UCMNONb30BaHUA OTHOCATCS
K CaMbIM BaXHbIM NMoka3aTteiiM 9KOHOMUYECKOro pa3BuTusa CTpaHhbl.

TonnvBo NPUMEHSIOT 1S MNONYYEHUS IHEPIUU, KOTOPYIO MOXHO MUCMNOb30-
BaTb 151 TEXHUYECKUX MK BbITOBLIX Lenei. K Tonnnuey OTHOCATCS TONbKO Takue
BELLEeCTBa, KOTOPbIe Npu CropaHnm BuinensioT 60NbLI0e KONMYECTBO TEMnoThl.

Tonnueo noapasnensaioT Ha TBEpAoe, Xuakoe u razoobpasHoe. K TBEpno-
MY TOMJIMBY OTHOCAT KAMEHHbIA 1 Bypblii yronb, ropioyme cnaHupsl, Topd, ape-
BECUHY, K XUAKOMY — HedTb, K ra3006pa3zHoOMy — MpUpoaHbIi ras. Bcé ato
BUAbl ECTECTBEHHOIO TonAMBa. CyLlecTByeT TakXe U UCKYCCTBEHHOE TOMJIMBO.
Hanpumep, B HacTosWee BpeMs Nony4aloT MCKYCCTBEHHbIE HE(Tb U ra3 nyTém
nepepaboTkun yrns.

MaBHbIM TOPIOYUM 3NIeMEHTOM OONbLUMHCTBA BWOOB TOMJMBA SIBNAETCA
yrnepon, BECOBOE cofepXaHue KOToporo B Tonnmee coctaensieT 50—97%.
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Opyrum BakHbIM SJ1IEMEHTOM SBJIAETCA BOA0OPO/[, BECOBOE COoAepXaHue KOTo-
poro poxoouT oo 10% wu Bbilwe. Yem Gonblue yrnepoaa v Bogopoda, TeM LEH-
Hee TONAMBO, TaK Kak Npu ero cropaHnui BbigenuTtca 60Nbliee KOMYECTBO Te-
MAoThl.

Mpu cxXuraHum Tonnuea 06pasyeTcs MHOIo BpEOHbIX OTXOO0B B BUOE OK-
cupga yrnepopa, 304bl U T. N. Yem Gonblue cxuraerca Toryimea, Tem Bonblue
BpedHbIX OTXOO0B. 3arpasHeHue Bo3ayxa v aeduumnT KMciopoga oOkasbiBalT
narybHoe BnusiH1Ee Ha 300p0BbLE HYenoBeka. B cBA3u ¢ 3TMmM Heobx0aMMo BECTH
CTPOTrviA KOHTPONb 3a COCTOAHMEM aTMocdepbl, He Jornyckas eé 3arpa3HeHus.

3A0AHME 9

® Kaxwe Mepnl ODpeJOPHHUMAIOTCA [JIf CHIXKEHHUS YPOBHA 3arpA3HEeHHSA
BO3YXa, KOTOPOE BO3HUKAET B Pe3yJIbTATE CTOPAHUS TOILIHBA HA TEILIO-
anekTpocraanuax? Cobepure HeobxomguMyw HHGOPMAIHIO, HCIOIBIYA
IOTIOJIHHTEJILHY 0 TuTepaTypy uinn UuaTeprer.

m 3AKOH COXPAHEHUA U NPEBPALLEHUA 3HEPITUH
B MEXAHUYECKUX U TEMJIOBbLIX MNPOLIECCAX

Bawm y»xe U3BeCTHO, 4YTO B MEXaHUYECKHUX IIPO-
Imeccax MOT'YT IIPOMCXOJAUTH IIpeBpalleHusa dHep-
I'MiA U3 IIOTEHIUAJLHON B KUHETHYECKYI0 1 Hao0o-
por. IIpu aToM ecaau Tena B3auMOEHCTBYIOT TOJb-
KO JApYT ¢ APYroM W MeXXJIy HHUMHU OTCYTCTBYET
TpeHHe, TO MeXaHUu4YecKas SHePIrus CUCTeMbl TeJl,
paBHaAA CyMMe MOTEHIIMAJIbHOM M KHUHETHYeCKO
PHEePruM, CO BpeMeHeM He HU3MeHAETCA. ITO YT-

MNpeBpalleH s MexaHu-

4ECKOM IHEPrUN U3 BepsKIeHNe HA3BLIBAIOT 3AKOHOM COXPAHEHUS Me-
0AHOro BUAA B APYrOM XAHUYECKOIl Hepaull.

Miepefea OVoAHON0 B peanbHBIX mponeccax Bcerjga ecTb TpPeHHe,
TERALADEONY II09TOMY MeXaHHUYecKas dHeprus CHUCTeMBI He CO-

XpaHseTcs, a YyMeHbInaercsa co BpeMeneM. OpHa-
KO, KaK BbI yiKe 3HaeTe (BCIIOMHHUTE OIIBIT C IIaje-
HHeM IlIapa Ha ILIATY, CM. pHc. 9), yMeHbIIeH e
MeXaHMUYeCKOM OJHEepPrumM TeJl COIIPOBOMKAaeTcs
yBeJIWYeHUeM HX BHYTPeHHel oHepruu.

ITomHas 3HepTHs CHCTEMBI TeJl — CyMMa MeXaHHYeCKOH (KHHeTHdecKO
M IMMOTeHI[HAJIHO) JHEePruH U BHYTPEeHHeI.

E=E_ +U.
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E=E_ +U

I[Homuyio sHEepPrui0 CHCTEMBI TEI MOXKHO H3Me-
HUTh, COBEPIIasa HaJ TeJJaMu paboTy Wiu coobmras
cucTeMe KOJMIECTBO TeILIOTEI:

N3MEeHEeHUE TOJHOH 3Hepruu cucremsl Tea AE
pPaBHO cyMMe paboThI BHEITHUX CUJI A M KoJiude-
CTBA TEIJIOTHI (), MOJIyYEe HHOTO CUCTEMOM OT OKPY-
JKAIOIIUX TeJl.

AE=AE _+AU =A + Q.

Ecniu Ha cucremMy Tes He HeHMCTBYIOT BHEIIHHE
cunsl (A = 0), 1 oHa He y4acTBYeT B TeILIOOOMeHe
¢ okpyskatonumu resamu (@ = 0), To cucremy Ha-
3BIBAIOT U3oauposarHoil. Ilomnaa smeprusa mso-
JHUPOBAHHON cHcTeMEBI coXpaHsaercda (AE = 0).

B pesyibTaTe mIpoMCXOAANIUX B CHUCTEME IIPO-
IIECCOB YACTh MeXaHNYEeCKOU dHePruu MOJXKeT Iie-
pPerTH BO BHYTPEHHIO, HO YMEeHbULEHUE MEXAHU-
YeCcKOIlL IHep2ZuUU U30AUPOBAHHOIL cucmeMmbl 6cezda
6 MOYHOCMU PABHO YBEJAUYEHUI SHYMPEeHHell
anepzuu (AE , = —AU). [lanHOE yTBEpKeHHAe AB-
JNeTCA YaCTHBIM CIydYaeM 3aKOHA COXPAHEHUA
aHepaul:

BO BCeX mpoueccax B IPHPOAe dHePrusa He MOKeT MOABUTHCHA M3 HUYero WiIH
HCUYe3HYTh GeccjieJHO; OHA MOKeT JIHIIb IIePeXoIuTh OT OJHOr0 TeJjia K APYyro-
MY M M3 OJTHOTO BHa B TPYTOM.

Hcnonb3oBaHue
3Hepruv ConHua:

a — HarpeBaHue
NOBepXHOCTH 3eMIK;

6 — nornoweH1e
3HEPruv pacTeHWUAMMU

U nNpeBpalleHue eé

B XMMHYECKYIO 3HEPTHI0

OTKpBITHIO 3aKOHA COXPaHEHUs YHEPIuu CIO-
coOCTBOBAIH MCCJIENOBAHUSA MHOTMX y4éHBIX. Or-
pOMHOe 3HadeHHWe UMenaH paboThl HEMEIKHUX ydeé-
HbIX Po6epma Maiiepa (1814—1878) u I'epma-
Ha lenvmzonwvua (1821—1894), anrmauiickoro
dusura Joaceiumca Jaucoyna (1818—1889).

YacTo IpH TEIJIOBLIX ABJIEHHAX MeXaHHUYECKad
9HEepPrus CHCTEMBI TeJ OCTaéTcs HeU3MeHHO
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(AE .. = 0). B aTom ciryuae uaMeHeHHe BHYTDEH-
Hell SHepruH CHCTeMbI paBHO CyMMe paboThI BHeIII-
HHX CHJI M KOJIHYeCTBa TeIlJIOTEI, IIepPegaHHOI0 CHC-
reme: AU = A + Q. Hanpumep, eciu ras c:xuMalIor,
coBepuraa pabory A = 1 kJ[»x, a TakKe coobI1aw0T
eMy KOJIHYeCTBO TernoThl @ = 1 k][}%, To BHYTpeH-
HAA SHeprud rasa sospacraer Ha AU = 2 g [:x.
Ecnnu :xxe AE =0 n, KpoMe TOro, cHcTeMa AB-
agerca nuszonuposanuoi (A = 0, @ = 0), To eé Buy-
TpeHHAA sHepruda coxpanserca (AU = 0). Ilpu
9TOM €CJIH TeMIlepaTyphl TeJl CHCTEeMbI Pa3JIUndHBbI,
TO MEXK/JY HUMHU OyAeT NPOUCXOAUTE TeIIo00MeH.
Ho 1moCcKonbKy BHYTPEHHAS SHEePrua CUCTEMBI He
MEeHAEeTCA, TO KOJHYECTBO TeILIOThI, OTAaHHOe OfI-
HUMH TeJaMH, OyAeT paBHO KOJHUYECTBY TeILIo-
ThI, IIOJYYeHHOMY JOPYIHMH TeJaMH CHCTeMbI:
Q,py = @ TAKEM 00pa30M, MBI IOIYYUIU YIKE
M3BECTHOEe BAM ypaBHeHHe TeILJIOBOro 6asaHca.

1. ChopmynupyiiTe 3aK0oH COXpaHeHUA MeXaHUUYecKoiH sHepruu. 2. Hro
HA3LIBAIOT MOJHOM sHeprueii cucreMsl Tes? 3. Kaxkyo cucTeMy Ha3bIBa-
10T u3onupoBaHHoi? 4. B M coCTOMUT 3aK0OH COXpaHEHUA DHEPTHH IPH-
MEHHTEeJIBHO K TeILIOBLIM IIporeccamM?

1. Tas, HaxomAmuiicda B MIIHHAPE IO IOPINHeM, ckuMaror. IlogyMmatiTe,
[OJIOKHTEIBHYIO I OTPUIATEIBHYI0 paboTy coBepimaer IpH 3TOM CH-
Jia, JeMCTBYIOINAA Ha TOPIIeHb CO CTOPOHEI rasa.

2*. Kax BEI gyMaeTe, OyZeT JTH KOJHYECTBO TeILIOTHEI, HeOOXomguMOe IJIa
HATPEBAHHA 00 ONpeIeIéHHONH TeMIepaTyphI rasa, HAXOAAIIerocd B MH-
JHHpE MO/ TIOPINHEM, 3aBHCETH OT TOT0, 3AKPEIUIEH MOPITeHEb WIH HeT ?

JIIBa Tena Mmaccoii 1 Kr Kamoe IBIKYTCHA HABCTPEYY APYT APYTY ¢ OJHHA-
KOBBIMH CKOpoCTAMH 2 M/C, CTAIKHBAIOTCA M ocTaHaBmrmeBaiorca. Ha
CKOJIBKO H3MEHWIACE BHYTPEHHAA DHEPriusd CHCTEeMEI Tes?

Hexoropomy rasy mepemanu xoauuecTBo TemnoTel 200 I, Ilpemocras-
JeHHbIi cam cebe, IpH pacmupeHuu oH coBepmuia pabory 250 Ix. Oope-
IeJINTe, KaK ¥ Ha CKOJIbKO H3MEHHJIACHE BHYTPEHHAS 3HEPTruA rasa.

Kakoe KoguaecTBO TEIUIOTHI OTHAJ I'asd OKPYIKAIOINEH cpene, €CJIH HAaJ
HUM coBepmuiu pabory 2 xll:x? BoyrpeHusasa sHeprusa raza opd 3TOM
yBemuuunach Ha 1 kJ[x.

Tero moayumno komuaecteo TermmoTel 12 k. Kakymo paGory oHO coBep-
IITHJI0, €CJIM BHYTPEHHASA 9Heprud Tesia yMmeHbImmiack Ha 20 Jx?



NAABNEHUE U OTBEPAEBAHMUE
KPUCTANNNTUHECKUX TEN

Muoro pas BBl BUeIHd, KAK Ha YJIHUIE B MOPO3

BOJIa 3aMep3aeT U NpeBpalliaeTcA B Jiell, a IIPH I10-

TEeILIEHHHW IIPOMCXONHUT OOpaTHBIA IIpOIlecc: JIEI

TaeT U CTAHOBUTCA Bojou. Iy Toro 4Tobbr U3y-

YHUTHL 3TH IPOIlecCchl, IpojenaeM OonbIT. B crakan

0°C MOJIOKUM npuMepHo 80T pacToldyéHHOTO JbLMIA,

OIIYCTHM B HEro TepMOMETP M OCTAaBMM Ha CTOJIe.

= Bynem mabmamozaTh 3a IbJOM H CIEIHUTH 34 TeMIIe-

4 parypoii. B pesyiabraTe Terrnoo6MeHa ¢ OKpyIKalo-

Puc. 30. ILnarnenue aie cpefod TeMIlepaTypa JibJa IIOBBIIIAETCH.

IBJA B CTAKaHe Korna ero remneparypa craner pasuoii 0 °C, nén

HauHér TaaTh (puc. 30), a Temmeparypa H3Me-

HATbCA He Oyzer. Yepes HeKOTOpoe BpeMs BeChb
JIeJ IepeuaeT U3 TBEPAOro COCTOAHUSA B MKHIKOE.

I Hepexon EBellnecTea H3 TBEPJIOI'D COCTOAHHA B ‘KHIKO0e HASBIBAKT ILVIABJIeHHEM.

YroObl pacHJaBUTL KpPUCTAJIWNYECKOe TeJo,
HY»KHO CHadajia HarpeThb ero A0 OIIpeaeNéHHOH
TeMIIepaTypsl.

TemnepaTtypy, IpH KOTOPOH BelIeCTBO IJIABHTCH, HA3BIBAIOT TeMIIEPATYPOH
IJIABJI€HHA BellecTBa.

Y pasanyHBIX BeIIeCTB B KPHCTAJLIHYECKOM
COCTOAHHH TeMIleparypa ILIaBJeHHsdA pasHasa
(tabn. 3). Hanpumep, JéJ MOXKHO pACILIABHUTh,
BHecda ero B KomHarty. Temmneparypa IIaBJIeHHAA
apaa 0 °C. Kycok oJioBa IL1aBuUTCA IIPU Harpesa-
HHUH eT0 B CTAJLHON JIOMKKe Ha criupToBKe, Temme-
parypa mrasieHusda ojgoBa 232 °C. Hemezo umeer
OUYeHb BLICOKYIO TeMIIepaTypy ILJIaBJIeHHA —
1539 °C, nmoaToMy ero IJaBAT B ClIeIIHaJbLHLIX IIe-
yax, I'/le CO3aéTcA TaKad TeMIeparypa.

CyirecTByeT mporiecc, OOpATHBIA IIjaBJie-
HUIO, — KPUCTAJIHU3AIAA.

MnaBnexHue onoega
B CTanbHOW NOMKe

ITepexon BemiecTBa U3 KHIKOT0 COCTOSHUA B TBEP/ioe HA3BIBAKT OTBEpIeBa-
HHEeM WIH KPUCTAJLIH3AI[Hel.

55




Ta6nuuya 3. TemnepaTtypa NNaBNeHWs HEKOTOPLIX BELWECTB
(Nnpv HOpManbHOM atTMochepHOoM iaBNeHHH)

Beniectro t..°C BemiecTBO .. °C BemectBo S &
Bogopon —259 Harpwuii 98 Mens 1085
Kucnopon -219 Omnoso 232 Yyrys 1200
Aszor -210 Ceuner 327 Kpemuanit 1414
CroupT -114 J871:42 420 Crans 1500
PryTs -39 AmoMuHEHH 660 Hemnezo 1539
Jién 0 Cepebpo 962 ITnaTuna 1772
Ieanii 29 Jlaryeb 1000 Ocmumia 3045
Kammit 63 3omoto 1064 Boasgppam 3387

Tena B »KMIKOM COCTOAHUH UMEIOT TeMIIepaTy-
PV BBEIIIIe cBOe TeMuepaTypsl niaasnenusa. Orsep-
neBaHMe HauyMHaeTCsA IIPH OIIpPeNeIEHHOM TeMIle-
paTrype, A0 KOTOPOH pacllIaBJeHHOe TeJ0 HYXKHO
OXJIATUTD.

TemmepaTypy, NIpH KOTOPOH BelIeCTBEO OTBepAeBaeT (KpHCTAIIH3yeTcs), Ha-
3BIBAIOT TEMIIEPATYPOIi OTBEPAeBAHN A WIH KPHUCTAJIJIH3AIHH,

O1IBIT IOKa3bIBAEeT, 4YTO IPHA HEM3MEeHHOM BHEIII-
HeM JAaBJIEHHUH BeIl[eCTBA OTBEPAeBAIOT IIPH TOH ke
TeMIIepaType, Ipu KoTopou maasarca. Hanpumep,
IIPH HOPMAJBLHOM ATMOC(epHOM JaBJIeHHH CBUHEI]
IUIABUTCA W KPHCTAJLIN3yeTCda IIPU TeMIepaTrype
327 °C, nmép maaBUTCA W BOJA KPHCTAJLIN3YeTCHA

apu 0 °C.
O’ 1. Kaxoii mpomecc maseiBatoT niaasieduem? 2. Kakoii mpomecec Ha3sIBAlOT
- LE3
oreepaesanueM? 2. YTo HABEIBAIOT TEMOEPATYPOH IIABJICHHA; TeMIepa-

TYypO# OTBepJeBaHuA?

——

ah N
‘h> YMNPAXHEHME 12
1. MosxHO JIH pacIJIABUTH CBHHEI B OJIOBAHHOH JIOMKKe ?

2. Ilouemy nyis UBMEepPEeHHUSA TEMIIEPATYPEI B CEBEPHEBIX paHOHaX HaIei cTpa-
HEI HCHOJIL3YIOTCA COHPTOBEIE, & HE PTYTHBIE TEDMOMETPBI 7
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2. Bypmer 1u DMHK OJIABUTLCA, €CIH €ro HATPeTh A0 Temoeparypel 420 °C?
IMouemy?

4. B xaxoM arperaTHOM COCTOSHHH HaxomaTcda npu temmoepatype 1000 °C
cJAeAYIOIIHE BEIecTBa: AMTIOMHHUN, BOJIb(paM, Keleso, 30JI0TO, CBHHET],
cepebpo?

5. Kaxwue BemecTBa MOYKHO PacILUIaBHTEH B BOJAE, HAXOAIIeHCA IPH TeMIe-
parype 100 °C?

m rPA®UK NNABNEHUA U OTBEPAEBAHUA
KPUCTANIIMHECKUX TEN

PaccMorpum nogpobHee mporiece IaBIeHua Ha
npuMepe ILJIaBJIeHud Jabjaa. [Ina sroro Oyaem Ha-
OJI0maTh 3a TeMuepaTypoi abaa (puc. 31). B maua-
Jie Tpollecca TeMmmepartypa Jabaa Owmma —40 °C,
Cc TedeHHeM BpeMeHH JIE]] HAaTrPeBaJics, U ero TeMIle-
parypa mnopsIanach (yaacroxk A B). IIpu Tremmepa-
rype 0 °C ném magay niaaBuThkesa (Touka B), 1 ero
TeMIIepaTypa nepecraja MeHAThca (yuacTtox BC).
Ona ocraBajack IOCTOAHHOI, IIOKA Bech JIEN He
npeBpaTujicads B BoAy. Tak IpH IIOCTOAHHOH TeM-
nepaTrype, XapakTepHOH AJid AaHHOI'O BeIlecTBa,
OPOMCXOAUT ILJIABJIEHHE BCeX KPHUCTAINUYEeCKUX
BerrecTs. MeHHO 9Ta TeMIepaTypa ABIAeTCA TeM-
HepaTypoi IUIaBJeHMUA.

O0bacuuM HaOJIOJaeMoe ABJIeHHe. JHeprusd
TEILJIOTI0 BO3AyXa Iepegaercsa JbAY IIVTEM TeILIO-
nepegadu. Tak KaK Jég MMeeT KPHCTAIHNYECKYIO
CTPYKTYPY, €I'0 MOJIEKYJIBLI PACIIOJIOXKEeHEI B CTPOIO

t,°C
,60 AB — HarpesaHue Jbia DE — oxJ1a)<AeHne BOALL
BC — nnaBieHne Jbjga D EF — orBepaeBaHNe BOJBI
40 + CD — HarpeepaHHe BOIBI FK — oxna;IoeHMe JbIa
20 1

C

T, MHH

B F
0
-20 / Bona ey
40 = = | | K
Als hﬂ JIén 1 Boma JIén 1 Boma
JIe,rJ, Jlén

Puc. 31. I'pathuK 3aBHCHUMOCTH TEMIEPATYPEI JIbAA OT BpeMEHH HAT'PeBaH U

—60 +
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OoIIpeJieIeHHOM IIOpPAAKEe U KoJaebITesa OKOJIO I10-
JIOKEeHHUA paBHOBecud. BzaummopaelicTBHe MeXIy
HUMH BeJaukKo. IIo mepe marpeBanusa apaa Koaeba-
TeJILHOe JIBU{eHHe MOJeKyJ YCHUIHUBaeTcs, ero
BHYTPEeHHAA d9HEPrua U TeMIlepaTypa IIOBBIIIAI0T-
ca. Haxomelr, mpH [JOCTHXKEHUH TeMIIePATYPLI
IJaBJeHWsS HAYMHAETCA pa3pyllleHre KPUCTAJLIIN-
YecKOl peméTKu Jbaa. CBA3H MeXIay MOJeKyJia-
MH paspbIBAIOTCA, YACTHUILHEI MOKUJAIOT CBOU Me-
cra. IIpu aTom nen Tepsaer opmMmy, T. €. BeIlleCTBO
IILJIaBUTCHA.

Koauuecmeo menaomul, coobwaemoe meay 60
8pemMsa naasjeHud, pacxodyemcsa HA pa3pyuiernue
ceAaszeil mexcoy MoleKyaamu Kpucmainid.

B nporiecce niaBneHU A KUHEeTHYeCKasd SHePTrua
MOJIEKYJI HEe MeHJAeTCA, 0 YeM CBHIeTeJIbCTBYEeT
IOCTOAHCTBO TeMIepaTrypbl. Bca mnoasomumasd
PHepTruA HAET Ha YyBeJMYeHHe MIOTeHI[MAJILHOMH
dHEPTUU MOJIEKYJI.

BepHéMca K onbITy co JbgoM. O0pasoBaBIIYIOCS
W30 JbJa BOAY IIPOAOJMKHWINA HarpeBaTbh (cM.
puc. 31), eé Temmneparypa craja pactu (yJacTok
CD). 3aTrem Harpesanuwe npekparuau (touxa D).
TemmepaTypa BOABI CTANA YVMEHBIIATHCA (VIACTOK
DE). ITpu remaeparype 0 °C Hagacs mporecc Kpu-
CTAJLIM3aIluH, BO BpPeMs KOTOPOTO TeMIleparypa
ocraBaJiachk nnocroauHoi (yuacroxk EF). Toabko mo-
cJie TOro, KaK BCA BOJa IIPeBpaTHUIach B JIEM, TeMIIe-
paTypa IpoJoJIKIIa yMeHbInaThcd (yuacToxk FK).

YT0 3¢e IPOUCXOAUT C BEIIECTBOM IIPH KPHUCTAII-
auzanuu? Ilpu JocTHKeHWH TeMIIepaTypbl KpH-
CTAJITHU3AIHA MOJIEKYJIBEI 3aMeAJATCA HaCTONb-
KO, UTO CHJILI B3AUMOJIEMCTBUA MeXXAY HUMH Y:iKe
MOT'YT VIEPKAaTh MOJEKYJIbl B OIIpe/IeIEHHBIX Me-
crax. Kpucrannndeckas cTpyKTypa TeJia BOCCTAa-
HaBJIWBaeTCcH.

B mponecce KpucTaLIU3aldl IOTeHI[MAJLHAA
DHEPTruA MOJIEKYJI YMeHbIIIaeTcs, a KUHeTHYecKasd
He MmeHgeTcd. [loaTomy TemMmepaTypa ocTaéTcs I10-
CTOAHHON MW MIPOUCXOLUT Ilepejada KOJHUYEeCTBa
TeILJIOTHI OKPYKAIOII UM TeJIaM.

Kax mnpasmio, ILIaBjieHHe KPHCTAJJIMYECKHX
TeJI COIPOBOXKIAeTcsA YMEHLIIeHHEeM IIJIOTHOCTH
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BelriecrBa. HammpumMmep, ILJIOTHOCTE MKHIKOI'0 0JIOBA
MEeHBbIIle ILJIOTHOCTH TBépaoro. WUckiarouenue co-
CTABJIAIOT JIEJ U BUCMVT, ILIABJIeHNE KOTOPBIX CO-
IIPOBOKAAETCH YBeJIMYeHUeM ILJIOTHOCTH BellecT-
Ba. 9T0 00bACHAETCS 0COOEHHOCTAMI BHYTpPEHHe-
o CTPOeHU:A RpHCTaJIJIOB JbAa U BHcmyTa. Taxk,

JIOTHOCTH BOIBL 1 3 ,aJabna0, 9 3 ?

Tema B aMDDQ)HOM COCTOAHHH, B OTJIMUHAE OT TEJI
B KPHUCTA/LUIMYECKOM COCTOAHHNH, HEe MMEIOT OIpe-
JeIeHHOU TeMIlepaTypbl ILiaBneHusa. Ilpu nepe-
pade sHepruu amMmopghHOMY TeJIy ero TeMieparypa
HeIIpepbIBHO IIOBBIIIIAETCs. ¥ BeJIMYHBAETCA CKO-
pPOCTh XaOTUYECKOI0 ABUKEeHHUA MOJIeKYJ M pac-
cToAHHEe MexKAy HUMHU. Tesa ImocTerreHHO pasMsAr-
YaOTCA U MepeXodaT B KUAKoe cocToaHue. Ilpn
OXJIAKJeHU U [IPOHUCXOLHUT OOpaTHLINA IIPOIlecC.

1. Uayunre rpatduk (cM. puc. 31) U OIMUIMHATE ODPOHECCH], IPOHCXOAAIIHAE
¢ Bomoii. 2. Kakue yuacTku rpaura COOTBETCTBYIOT IIPOIECCaM, B KOTO-
PBIX BOJA IIOIYYAaeT DHePIrHIo, a KAKHe — IIPOIeccaM, B KOTOPBIX BOZa OT-
paér sHepruio? ITouemy Bel Taxk mgymaere? 3.Ilouemy mpu miaBIeHHUH
JbJA B OTBEPAEBAHNH BOALI X TeMIIEPATypa He MEHSIeTCA?

1. O6BacHUTE, KaKkHe dHepreTUHdecKHe mpeobpasoBaHuA HabIOAAIOTCHA
OpH OTBEpAeBaHHHU BOJEI.

2. Kax nNoKasaThb, 4TO CTEKJIO — TeJo amoplp}me, 4 IMoBapeHHad CoOJIb —
TEeJao HPHCTEUIJIHTIECKDB?

Puc. 32

T, MHH

1. Menserca Ju B [Opolecce ILIABICHHUSA KUHETHYECKA
PHEPrus YACTHI[ HMHKA; NOTeHIHaIbHasa sHeprusa? Or-
Bet ofocHYIiTe.

2. IlpomomskuTe rpaduk U3MEHEHHS TEMIIEPATYPBI OJIOBA C
TeueHHeM BpeMeHH (pHc. 32) OpH YCIOBHH, 4TO Jdaiee
IPOHCXOAUT KPHCTAJIN3AIINA OJIOBA U €Tr0 OCTHIBAHIE
IO TEPBOHAYAIBHOR TEeMIIepaTyphI.

3. Habmwomanu au BBEI, 9TO BECHOH BO BpeMs Jef0X0a OKO-
JIO peKH XoaonHee, ueM Baanu oT Heé? [Ipoananmsupyii-
Te 5TO ABJEHHe, YTOOLI MOHATE U 00LACHUTE MIPEeBpAaIIe-
HH S SHEPTIUH, IPOHCXOAAIIHEe OIPH NIABIeHHH.

4%, Tlouemy mp¥ UBMEHEHHH aTMOCHEPHOTO AABTCHUSI H3Me-
HAETCA TEMIOEPATYPA NIABICHUA?
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OT 4yero 3aBuUCUT TEeMnNnepaTypa nnasneHus

YcraHoBneHo, 4To TeMnepaTypa niasneHusa 3asucuT ot gasneHus. [pu no-
BbILUEHWUU AABNEHUA TemrepaTtypa niaBneHus Nbaa NoHWXaeTcs. ITO MOXHO
Habmoparts Ha onbiTe. Ha 6pycok nbaa HaaeBaloT NPOBOAOYHYIO NETO, K HMX-
HEM 4acTu KOTOPOW noasewleH rpy3. [NocTteneHHO NPOBOJIOKA OryCKaeTcs,
pa3zpesasa nén, u B pe3ynsraTte rpy3 nagaet, a Opycok nbaa Ha yauBneHue
OCTa&ércs uenbiMm. [leno B TOM, 4TO U3-3a BO3pacTaHUa OaBNEHUA TeMnepaTty-
pa nnaeBneHus bha Oka3biBaeTcs HECKONLKO MeHblie 0°C, n nén noa NnpoBo-
JIOKOW Ni1aBuUTCA, a Ha[, HEe CHOBA CMEepP3aeTCs.

Mopo6Hoe ABneHve HabnoaaeTcs NpyU NPeoacNeHUn NPenaTCTBUIA Cros-
3alLWMM Mo CKJIOHY negHukoMm. Korga negHuk ynvupaeTcs B KameHb, u3-3a
BO3pacTaHWUA NABNIEHUA NEN B 3TOM MECTE Ha4MHAeT TasaTh, NPOrNyckas KaMeHb
ckBO3b cebqa. Korna naBneHue cHUXaeTcs, Bofa CHOBA 3aMep3aeT. B pe3ynb-
TaTe NPensaTCTBUE Kak Obl NPOX0AUT CKBO3b JIEAHUK.

Apyrum ¢akTopom, BAUKIOWMM HA TeMnepaTtypy 3amep3aHus BoAbl, ABJA-
eTcs Hanuyme B Hew npumecei. JlobasneHue B BOAY CONU CHUXAET eé TeMne-
paTtypy oTBepaeBaHusa. 3To ynobHO, KOraa HY>KHO Ox1aauTb YTO-HUOyAb HUXe
Hyns. Npwy HekoTopOoK onpenenéHHon KOHUeHTpauum COv BECb PacTBOP UMe-
et bonee HU3KYID TEMNEepaTypy 3amep3aHusa, 4em soaa. Ecnu, Hanpumep, Ko-
nu4ecTBo conu B Boae cocrtaensaeT 30%, TO Takon CONAHOW pacTBOp 3aMep3a-
et npu -21 °C.

B ropogax conb pacceinaioT Ha Joporax U TpoTyapax, 4ToObl Néa v CHer Ta-
ANy nNpu 6onee HU3Ko TeMnepaType.

1*. Eciu B oneiTe ¢ JeOAHBIM OPYCKOM CTAJIEHYIO0 IPOBOIOKY 3aMEeHHThH
KANpPOHOBOH HHUTEHIO TOrO Ke MHAMETpa, JEI pedKeTcd 3HAYHTENLHO XV-
sxe. YeM 370 MOIKHO 00 BACHATE?

-

2. TTouemy Mopckas Bojla He 3aMmep3aaeT mpu remoepaTtype 0 °C?

Kak npoucxogut kpuctannusauus

B MOpO3HbLIYM AeHb NoAbILLUMTE Ha NOKPLITOEe MHeeM cTekno. Ha mecTe pac-
TasBLIEro MHEes MOXHO HabnaaTe POCT NedsHbIX KpucTannos. Mix obpasosa-
HME HAYMHAETCH C KaKoro-HmMbyab roToBOro kpuctasnna nsga. lNpm pocre kpu-
cTannoB 0Opa3yloTcs OTBETBNEHUNA B CTOPOHLI, BCEraa noj OgHUM U TeM Xe
yrnom. BcTpedascs apyr ¢ OApyrom, nefsiHble OTBETB/IEHUS KPUCTaUIOB cpa-
CTaloTCA, 00pa3ys CNOXHbIE Y30pPbl.

Mbl yCTaHOBUAK, 4TO TeMneparypa rniasjieHnus paBHa Temrneparype Kpu-
cTanu3aumn. Ho nHoraga ynaetcs oxnaauTh XKUAKOCTb Ha HECKOJIbKO rpaay-
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COB HUWXe TemMnepaTtypbl OTBEpAeBaHUA. Takyl XWIOKOCTb HA3bIBAKOT NMNepeox-
NAXKOEHHON.

B kakux cny4asix XuakKoCTb Ha4MHAET KPUCTa/IM30BaATLCA Ccpa3y npuv Ao-
CTUXEHUM TEMMNEepPAaTyPbl NNaBNEeHUS U B KAKUX CJTy4asix BO3MOXHO Nepeoxna-
xaeHne? Ons Hadana kpuctanamsaumm Heo6xoaMMbl Tak Ha3biBaeMble «LEeHT-
pbl KpucTannuasauum». iMu MOryT cnyxmTb Menkue, HeBUOUMbIE Jaxe B MU-
KPOCKOMN KPUCTaNINKKU, NMbTMHKA, YHACTUYKKM ObiMaA, HAXOOALWMECS B XUAKOCTU.
MMEHHO OKOJI0 3TUX LIEHTPOB HA4YMHAKT rpynnupoBaTbCA MONEKYbl, 0Opa3ya
KpucTannel. Hanpumep, kKanenbku TymaHa MoryT He 3amep3aTh Jaxe npu Tem-
nepatype —30 °C, ecnu Boaa AOCTATOYHO YnucTasa. TyMaHbl, COCTOALUME U3 Ne-
peoxnaxaEHHbIX Kanenb, OnacHsl ANS caMoNéToB. Kanensku, ocaxaaschb Ha
KPbIIbAX U KOpryce caMmonéra, o6pasyioT Ha HUX KOPKY nbaa (obneneHeHune).
Mpu aToM camMoOnNET CTAHOBUTCA TsXenee, uameHseTcsa (popMa Kpbiia, MoryT
NMPUMEP3HYTb MOABUXHbIE 3NIEMEHTbI (3NEePOHbI, 3aKPbIIKKU U T. MN.), 4TO onac-
HO. B PoccuiickoM UeHTpanbHOM a’3poruapoavHaMMUYeckomM UWHCTUTYTE
(LLAM) BepéTtca paboTta Hag co3gaHmem rmapodobHbIX HAHOMOKPLITUIA Ans
npenoTBpalleHna HapacTaHusa Nbaa, 4Tobbl 0onerdyuTb 60pLOY C 0ONeaeHeHu-
em camonéra.

7 g /, OpHy cocyIbKY OIYCTHJIH B 3aMeP3al0yi0 BOOY, a APYI'YI0O — B PACTBOP

e DOBAPEHHOI COMH TOH Ke TeMIeparypel. Yepea HeKoTOpOe BpeMd AHA-
MeTp MepPBOH COCYILKH 3aMEeTHO YBeJIUUHJICHA, a BTOPOH — YMEeHBITHII-
cda. Kak 270 MOXHO 00 BACHUTE?

IFE]  vaenbHAs TENNOTA NNABNEHMS

Kax BBI yiKe 3HaeTe, AJA TOTro 4YTOOBI pacIija-

BHUTH TEJI0, HeJOCTATOYHO HArpeThb €ro A0 TeMIle-

paTypbl maaBnenuda. Hy»KHo HOIOIHUTEILHO CO-

O0IMUTEL eMy IIPpU TeMIepaType ILIABJIeHUd HeKOo-

TOPOe KOJIUIeCTBO TenJaoThl. OT 4ero oMo 3aBUCHAT?

CiaemyeT 0MHOATHb, 9TO KOJHUYECTBO TEILIOTHI

— Oynmer TeM boabIne, yeM O0JbINIe Macca Teja. Jleil-

- CTBUTENbLHO, UeM D0JIbINle Macca, TeM DOJIbIITe YH-

CJIO MOJIEKYJI M1 TeM OOJbIllee YHCJJI0 MeKMOJEeKY-

: f) - JIApHBLIX CBfA3el IpuaeTcsa paspyminuTb. MoxxHO

. 4 . TaK’Ke NPeAHOJOMKHUTL, 4TO AJId TeJ OLHOI U Toii

-~ .~ _  Xe MaccChl, COCTOAINUX M3 pPasHBLIX BeIecTB, 3TO

= KOJIMY9eCTBO TEeILJIOTHI OyaeT pasHbIM, IOCKOIBKY

MNpespauerne nbaa CHJIBLI B3AaUMOJEHMCTBHA MeKAY MOJIeKYyJaMH pas-
EERA HBIX BEIIEeCTB Pa3JIMYHbI.
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O11bITHI IIOATEBEPAHIAKT 3TH IIPEeIJIIOJOKEeHHNA 1
IIOKa3bIBaKT, YTO KOJIHYEeCTBO TeIlJIOTEI, Heobxo-
JHUMOe OJdA IIepexolla BelmecTBa H3 TBép,II;OI‘O CcO-
CTOAHHMA B A XHUNKOE IIPHA TeMIlepaType ILja1aBJIeHHn d,
IIpAMO IIPOIIOPIIMOHAJBEHO MaccCe BelllecTBa W 34-

BHCHT OT pOJia BelllecTrBa.

KoaungecTBo TellJIOThI, KOTOpOe HYXEKHO COoOOIIHUTE 1 Kr KPpHCTAJIH4YeCKOIr'o Be-
miecTea IIpu TeMIlepaType IJaBIeHH d, YTOOBI IIPeBPATHTSE €ro B ‘KHIKOCTH,
Ha3bIBAKOT ynem.ﬂoi’{ TeILTOTOM ILIABIeHH A BellecTrBa.

YIenbHYI0O TeIJIOTY ILIaBJieHUsa o0003HAYamT
IpedecKor OYKBOH A («JIaAMOmA» ) M1 BLIYHUCIAIOT 110

dopmyie
A= 2

m
e ¢ — KOJIWYecTBO TeILJIOThI, HeoOXoAuMoe I
IJIaBJeHUA BelllecTBa MacCoM m.

Enpnanna yaelbHOM TEIJIOTHI ILJIABJIEHHA —

3

0%coYib HA KUJLOZDAMM [%]

Y pasHBIX BellleCcTB pasHasdA yAeJbHas TeILIoTa
miaasiaeHuda (radn. 4). Eé smayenne onpezeinsercsa
SKCIepUMEeHTAIBHO.

Ta6nuua 4. YaenoHas TENNOTa NAABNEHUS HEKOTOPLIX BELLECTB
(Np1 HoOpManbHOM atTMochepHOoM aBNeHHH)

BemiecTBO

AmoMuHAH
Jiéx
Hemezo
Mens
Mapadbun
CoupT

Cepebpo
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A, 105 (b Bemiectso A, 105 A8
KT KT
3,9 Crann 0,84
3,4 3omoTo 0,67
2.9 Bomopon 0,59
2.1 Omoso 0,59
1,5 CeuHen 0,25
1,1 Kucaopon 0,14
0,87 Pryts 0,12



Am

Hamnpumep, yheiabHas TemjaoTa ILIABJIEHHUSA
JH
abpaa 3,4+10° gy Yro aTo o3Haugaer? YrobwI pac-

IUIABUTHL KYCOK JbJa Maccol 1 Kr, B3ATOro mpu
TeMIlepaType ILIABIeHHMA JibAa, OoTpebyerca
3,4-10° JI)x sHeprun. 9To TakkKe O03HAYAET, UTO
BHYTPEHHAA SHeprua 1 KT BOALI IIPU TeMIIepaType
0°CmHa 3,4+ 10° [I:x 6oabllle BHYTPeHHEH 9HepTrUH
1 Kr JpJa OIpu TOH Ke TeMOeparype.

3HadA yOeJbHYIO TEILIOTY ILIABJEHHUA, MOMKHO
IIOJICYATATh KOJUYECTBO TEILJIOThI, HeODXOAMMOe
IJIA [JIABJEHHS TejJa Maccod m, HaXOAANIerocs
IIPU TEMIIEpATYype ILIaBJIeHNAA:

Q =Am.

IIpu oTBepaeBaHHH KPHCTAJLJIHYECKOTO Belle-
CTBa IIPOMCXOJHUT BhIZeieHHe sHeprun. Kax moka-
3LIBAET OIBIT, KOJHUYECTBO TEIJIOTHI, BLIJEIAIO-
1jeecsa BeIeCTBOM IPH KPUCTAJLUIHM3AI[MHA, PAaBHO
KOJHUYECTBY TeIIOTEI, HeoOXOMUMOMY IJId €ro
mirasnenusa. CiaemosaTelbHO, IPH OTBEPAEeBAHUU
BOALI Maccoii 1 xr nmpm temnoeparype 0 °C Bnige-
aurca 3,4 - 10° JI»x sHepruu.

Taxum o6pasoM, BEIIEIAIOIIEECd IIPHU OTBepae-
BAHHUH TeJia KOJHUUYECTBO TeIJIOTEI PACCUUTEIBAIOT
10 TOH Ke opMmyJe: @ = Am.

IIpumep. Kakoe KOJIMYECTBO TEILIOTEI Tpebyer-
cA ANA IJIaBJIeHUA KycKa cBHHIIA Maccoii 0,5 Kr,
B3ATOr0 Ipu temieparype 27 °C?

3anuirreM ycJIOBUe 3afaYd U PeIIuM eé.

Hano: Pemenue:
m=0,5kr Yrobbl paclJaBUTL CBHUHEIL,
t = 97°C ero cHadYajla HAAO HArpeThb
1 . IO TeMIepaTyphl ILIABJIEHH
ty=327°C 327 °C. IInma sToro morpebyer-
B Tlox CcA KOJIMYECTBO TeIlJIOTHI:
¢ =140 Kr-°C Q, =cm(it, —t,),
_ Hox s 'Hi -
1—0,25-105? Q, =140 e 0,5 xr X
x (327 °C — 27 °C) =
Q@—? — 21 000 [T:x.
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Konumuecrso TellJIOTHI, HEOGXO,I{HMOB JJIdA ILTaB-
JIEHWUA CBHUHITA:

Q2=lm1
Q,=0,25-10°

*i““ .0,5 kr = 12 500 .

T

O6111ee KOJIMYEeCTBO TEeILJIOTHI:

Q = 21 000 Ix + 12 500 Hx = 33 500 Ik =
= 33,5 r k.

OteeT: @ = 33,5 xl[x.

1. Ha uro pacxofyeTcsa SHEPrHUd TOIUJIMBA MIPH IJIABIEHHUH HATPETOTO 0
TeMIOepaTypsl IIaBlIeHHsa KpucTaannueckoro tena? 2. Yro moxasbiBaeT
VOenbHAaa TemaoTa miaBrenus? 2. Kakopa equHUNIA YOeIBEHOH TeIIIOTEI
mwraBaeHua? 4. Kak paccuuTaTh KOIHYECTEO TEILIOTHI, HeOOXooMMoOe IJIa
TJIABJIEHUA TeJa WJIH BBRITETUBINEECA TPHA KPUCTAJLIU3ATANA Tela, B3ATO-
o OpH TeMIepaType ILTABICeHHuA?

1. Yrobw! J1éx B TEILUIOH KOMHATE OBICTpEe pacTasan, MATBYHK YKYTAT ero
BaToii. [IpaBUIBHO JIM OH TIOCTY A ?

2. Yto Gyaer AOMNBIIE MIIABATHCA — JIEH HJIH CTANL, B3ATEHIE IIPH TeMIIepa-
Type ILIaBJIEHHA, €CJH HX MACCHI H KOJHYECTBA TEILJIOThI, IMOABOIHMbIE
B eIMHHWIY BPEMEHH, OfHHAKOBBI?

3. Kagk uwsMenunack OBl CHTYAIIHA ¢ BECEHHHMH MABOTKAMH, €CIH OBI
VAeIbHAA TeIJI0Ta ILIABICHHA JILIA CTAIA OBl TAKOH MKe, KAK YV CBHHITA?

h \\‘-
- % | YNPAXXHEHME 14
T

1.

JIlég BHecH ¢ YIHIBEI B MOABaJI, TeMileparypa Bosayxa B xoropom 0 °C.
BymeT mu TasaTs nén B moaBane?

B crakane HaX0AATCS OAMHAKOBEIE MACCHI BOJBI U JIB/JA IIPH TeMIIepaType
0°C. Obnamaer 7u Jé BHYTpeHHe# sHeprueii? QOQuMHAKOBA UM BHYTPEH-
HAS SHEPTUA BOJABI U JIba 7

3amépaneT au Bca Boga Maccoit 100 r, npegBapuTeILHO OXJIAMKIEHHAT A0
Temoepatypsl 0 °C, eciiu oHa mepeqacT OKPYIKAIOIMHM TeIaM KOJIHYeCTBO
TertoTel 35 K I[?

AmoMUHMEeBAA ¥ CTATBLHAA AETalH Maccoil 1 Kr raskjas HarpeTsl A0 UX
TeMIeparyp miaaBneHuA. (A IUiaBleHus Kako# geranu norpedyercsa
Bonnime sHepruu? Bo ckoabpko paa?



Ha ckoaBK0 BO3PACTET BHYTPEHHAA DHEPrud KycKa oaosa maccoit 200 r,
BaATOoro upu remoeparype 232 °C, ec/ix ero DOJTHOCTHIO PACILIIABHTE ?

IIpu weenupuBIXx paborax HeobxommMo maaBuTh cepebpo. Paccuwmraiite

KOJHYECTBO TEILIOTHI, KOTOPOE BBIIETHTCH MPH OXJIAKICHHH U KPUCTAT-

JUABATHH IIPEIBAPHUTENBHO PACILIABIEHHOTO cepebpa, B3ATOTO IPpH TeMme-
(=]

patype 1000 °C. Macca cepe6pa 100 r.

7*. OmpegennTe KOMWIECTBO TEIJIOTEI, KOTOPOE IIOTpE-
6yerca mayma obpammeHusa B BOAY JbIAa MaccoM 3 Kr,
BaaToro mpu 0 °C. [IpoBemuTe pacdérsl Aasa cayda-
eB: a) moTepaAMH 3Hepruu TpeHebpeus; 0) moTepu
sHeprun cocrasasioT 20%. Ilouemy pesyasTaThI
pasnuYaTcsa?

Puc. 33

8%, MHcmonwsaysa rpaduin, OpHUBeIEéHALIC HA PUCYHKE 33,
oIpejleNIiTe, Y KAKOTO BelecTBa yAelbHasd TeIlJIoTa
niaBaeHus 00JbINEe U BO CKOJILKO pas.

@ 3AJAHME 10

1.

2.

IIpuagymaiiTe HECKOJIBKO 3agad, HCOOJBL3Y A JaHHEIe Tabmun 3 u 4. Obme-
HAKTECH C TOBAPHUINEM YCIIOBHAMHK 3aA1 U PEIIHUTEe MX.

Boasemure KYyCOYeK OJIOBA H PACIIJIIITHTEe er?o MOJOTKOM 0 TOJIIIIHHBI 6‘_?'
Marm. HpﬂTKHHTB NMOAYYEeHHY O IITACTHHEKY C]I]Fllleﬁ H IIOMeCTHTe B ILJIaMA
ceeun. Pacniasere MIIIAaCTHHRKY. OmsITEI IIpoOBOAHTE B IIPDHUCYTCTBHHA B3PO-
CJBIX.

Boamosxxkuao 1 B iamMeHu cBeuHn (remoeparypa 600—1300 °C) pacmma-
BHUTEL CBHHEII; JKeIes30?

WCMAPEHUE. KOHOEHCALIUA. .
HACBIWEHHbIU U HEHACBILLEHHbIA TNAP

IToyemy B ACHBINA JIETHUI NeHb OBICTPO BBICHI-
XaloT JIY3KH, OCTABIIHeCs IIOcCJe HOMKIA, CBexe-
CKOIIIeHHOe CeHO, Jiexxkallee Ha JIyraxX, BRICTHpaH-
Hoe Oesné, pasBerrenHoe Ha conuie? Kyna mcue-
szaet Boga? Ilpesparaercsa B map.

I IIpouecc mpeBpalneHud *KUTKOCTH B IIap HA3BIBAIOT Napoodpa3soBaHUeM.

CymecTByeT ABa cmocoba mepexoja KHUIKOCTH
B Iap: UCNApeHue U KUneHue.
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IIpouiece mapooOpa3oBaHUA ¢ MOBEPXHOCTH JKHIKOCTH Ha3bIBAIOT McCIape-
HUEeM.

MenapeHue Boabl nocne
ACHAA

O6meneHue
ApanbCKoro Mops

B pe3ynbTare notepu
BO/flbl MPH HCMApeHUH
U PE3KOM NOHUMEH UK
NpUTOKA BHELLHWX BOA
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Kax o6bACHUTEL IIpoIlece UCIapeHusa HAa OCHOBe
MOJIEKYJIAPHO-KUHeTUYeCKol Teopun? Bam ms-
BECTHO, 9TO MOJIEKYJbBI B KHUAKOCTAX JIBHKYTCHA
¢ pasHBIMHU cKopocTaMu. HaubGosee ObICTpBIE MO-
JeKYJIbl, HaXoAAIllHecA Ha I'PaHHUILEe IIOBEPXHOCTH
JKUIKOCTH M BO3AYyXa, MOI'YT IPeoJioJIeTh IIPH-
TAXKEeHHe COCeTHHUX MOJEKYJ M HOKHHYTH KHI-
KOCTh. JHHMJIKOCTL IIOCTEIIeHHO CTAHOBHUTCHA IIa-
poM. OT 4Uero e 3aBHUCHUT CKOPOCTL HUCIapeHHA
SKUTKOCTH?

IIpomenaeM HecKOJBKO OIBITOB. KamHeM Ha
JILCT OyMarm BOAOH, COMPTOM HJIHA OLEKOJOHOM
n macaom. [lpocmegnm, Kakasa KHUJAKOCTE HCIIa-
puUTCA TepBOM, Kaxkada — TociyenHeir. IlepBeim
IIOJHOCTBIO HMCIIAPHUTCA CIHPT, BTOPOH — BOJA,
IIOJHOTO0 HCIapeHHA Macjia Bbl CKOpee Bcero He
noxkpérecsb. CilemoBaTrenbHO, CKOPOCMb ucnape-
HUA 3a8ucum om pooa HHudxocmil.

[MTpuuuna 3axmOYaeTca B TOM, YTO MEMXKJIY MO-
JeKyJIaMH PpPasHBIX KHIKOCTEH IelCTBYIOT pas-
HbIe CHJIBI IPUTAXKEeHUA. Tak, MOJEKVJILI CIIHPTA
OPATATHBAIOTCA APYI K APYI'Y ¢ MEeHBbIIIEH CHJIONM,
yeM MOJIEKVJIBI BOALI MK MacJja.

Hanrem opmHaKoOBOEe KOJMHWYECTBO BOJALI KOM-
HATHOH TeMIepaTypsl B cTakaH u oirogie. M3 ka-
KOro cocyzma Boma ucraapurca Obicrpee? OQueBuna-
HO, U3 OJII0AI14, TAK KaK B 9TOM cJjiydae 00Jbnias
cBOOOIHAA IOBEPXHOCTHL BOALI, U IIO3TOMY 0OJbL-
IIee YHMCJI0 MOJEKYJI CMOMKeT IMOKUHYTDL MU AKOCTD
3a oguHaKoBoe BpemA. CiegoBaTesIbHO, CKOPOCMb
ucnapeHus 3as8ucun om naou,adu noeepxHocmu
Heudrocmu.

Korpga ny:xu BBICEIXAIOT OLICTpee — B TEILILIN
JIeTHUN JleHb WX B XOJNOAHBIH oceruuii? Ilpu 60-
Jlee BBICOKHX TeMIlepaTypax BO3JAyXa HcIIapeHHe
IIPOMCXONUT WHTEeHCHBHee. M cnapenue npoucxo-
dum npu 11060l memnepamype, HO € NOBbLULEHU-
emM memnepamypsvl CKOPOCMb UCNAPEHUA HUIKO-
cmu yeeaudueaemcs.




Brl morsim HabmonaTh, YTO IPU BeTpe JIYIKUA U
Oenbé BBICEIXAIOT OBICTpee, 4YeM IIPH OTCYTCTBHH
BeTpa. ITO JIETKO O0BACHUTEL. YacTh BLLIIETEBIINX
U3 JKUAKOCTHA MOJIEKYJ IIPOJIOKAET XAOTUUECKU
IBUTATHCA BOJIM3U €€ IMMOBEPXHOCTH U HEKOTOPHIE
BO3BpAIIalOTCA 00paTHO B KUAKOCTH. Berep ke
yJansgeT BBLIETEBINIHE MOJIEKYJbI, HEe aBasg UM
BO3MOXKHOCTH BepHyThcH. Takum obpazom, CKO-
pocmsb ucnapenHus 3agucum om 08uUdNCeHUS 6030Y-
Xa Hao noeepxXHOCMbI0 HUOKOCMU.

CymiecTByeT nmpoiliecc, 00paTHbIN UciapeHuio, —
KOHOeHcauus.

I Hpon;ecc nmpeBspaleHd nmapa B JKHIKOCTh HASBIBAIOT RGMEHCMHEﬁ.

Puc. 34. Ucnapenne
JHHIKOCTH B 3aKPEITOM
cocyne

I[Ipomecc mcnmapeHusa Bcerga CONPOBOMKIAETCH
npolieccoM KoHaencanuu. MoleKyabI mapa, HaxXo-
OAIMuecs Hal MKUIKOCThIO OJIM3KO K e€ IIOBEepPXHO-
CTH, BO3BPAIAIOTCA B JKHJIKOCTh. B OTKPBITOM CO-
cyAe ucnapeHnue HAET ObICTpee, 4YeM KOHIeHCAIH s,
IIO3TOMY Macca }KHUJIKOCTUA B COCYe YMEeHbIITaeTCH.

Ecnu e cocyn 3aKpbITh, TO 4Yepe3 HEKOTOpoe
BpeMs YHCJIO MOJIEKYJ, TOKUAAIOIUX HUIKOCTD,
CTAaHeT PAaBHBLIM YHCJIY MOJEKYJI, BO3BpaIlaloninx-
ca B Heé (puc. 34). Macchl :KUAKOCTH H IIapa IpH
3TOM OCTAIOTCA HeM3MeHHBIMU. ['oBOpAT, UTO CHUC-
TeMa «KHUJIKOCTh — IIap» HAXOAHUTCA B PaBHOBe-
cun. Takoe paBHOBecHe HAa3LIBAIOT JUHaAMUYe-
CKUM, T. €. IIOIBUAHBIM.

IMap, Haxoaamuiica B JHHAMHYECKOM PABHOBECHM CO CBOeIl JKMIKOCTHIO, Ha-
3bIBAIOT HA CHIIeHHBIM.

Hacuimensnsrii nap o0OnxazaeT WHTEpPeCHBIMH
cBouicTBaMHu. Kciau cKUMAaTh ero Npu HOCTOAHHOK
TeMIIepaType, TO YBeJIMYeHU d IIJIOTHOCTH U JaBJje-
HHA IPOUCXOOUTE He Oymer. Ilpu coxatuu napa ero
IIJIOTHOCTEL B IepPBbIM MOMEHT HEMHOI'O YVBEJIMYHUT-
cd, U IIpoIlecc KOHJAeHCAIIHM HAYHET IIpeodjasaTh
HaJ UcIIapeHHueM. ITO OyaeT IIPOUCXOJUTE A0 TeX
op, IIOKAa BHOBL He YCTAHOBUTCA JAMHAMHUYECKOe
paBHOBecHe M ILIOTHOCTL IIapa He BepHEeTcA K
IpeXHeMy 3Ha4YeHH 0.
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Ecaum HarpeBaThb MKHIKOCTH C IIAPOM B 3aKphI-
TOM COCYZE, TO INIOTHOCTE U JaBJIeHHe I1apa 6yayr
yBeJInuuBaAThCA. JlelicTBUTENILHO, IIPH IIOBBIIIIE-
HHAM TeMIIEpPATYPhLI CKOPOCTH UCIIAPEHHUA MKHUILKO-
CTH BO3PACTET, U IPOIECC UCIIAPEHU A HAYHET mpe-
obmamaTh Hajg KoHAeHcamueil. J[mHaMHUYecKoe
paBHOBECHE BOCCTAHOBHUTCHA Y Ke IpH 0ojiee BEICO-
KWX IJIOTHOCTH U JABJI€HUU TIapa.

Taxum obpaszoM, nJaomHoOcmb U dasjleHue Ha-
CHIUWEHHO20 napa 3a6ucaAm om ezo0 memnepamy-
puL, HO He om 00BéMma.

Ecnm cocyl OTKPBITH, TO HEKOTOPOE KOJIHAYEeCT-
BO MOJIEKYJI IIapa BRIAJET U3 cocyaa. Teneps umc-
JIO BBLIETAIOINHUX H3 JKUIKOCTA MOJEKYJ Oyaer
OoMbIlle YHCIA MOJIEKYJ, BO3BPAINAIOIIHUXCA B
JKAIKOCTD 34 TO e BpeMsd, T. €. IIPOIlecC ucruape-
HuA OyaeT mpeobaamaTsk Hag KoHgeHcamuei. Ilap
HaJ »KUAKOCTBIO OyZeT HeHACBIIIIeHHBIM.

IIap, He HaAXOOAIINIICA B TMHAMMYECKOM PaBHOBECHH CO CBOEMH KHIKOCTBIO,
Ha3BIBAKOT HeHACKIIeHHBIM.
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HcnapsAmoTea He TONBKO MKUIKOCTH, HO M TBEP-
nele Tena. Ecam ceIpoe 6elbEé BHIBECUTH HAa MOPO3,
TO OHO BHadaJe 3aMepa3Her (BoJa TpeBpaTHUTCA
B JIe[]), a Yepe3 HeKOTOopoe BpeMs BEICOXHET, CJe-
AoBaTeJbHO, JIea mcnaputcda. lpyrou npumep —
HCIIapeHHne KpHUCTAJIndecKoro noga. Eciau B KoJ-
Oy DOJIOMKUTH KPUCTAJJIMKW UOAA M HATPETh UX Ha
CIIUPTOBKE, TO Yepe3 HEeKOTOpOoe BpeMsA HOoJ me-
pPelIEéT cpasy B rasoobpasHoe COCTOAHNE, MUHYA
uIKoe. TakoM mpolecc HaA3bBIBAOT CYOAUMAUL-
ett. Ilocme nmpexkpalreHnA HarpeBaHUA WO U3 ra-
3000pa3HOT0 COCTOAHMWA CPa3y IEepeXoaUT B TBEP-
Joe, CHOBA MUHYA MKHAJKOe.

1. Kaxoii mpomecc massiBaoT ucnapeawem? 2. Ob6bAcHUTE HA OCHOBE
MEKT, kax nmpoucxogut nporecc ucnaperaus. 3. [louemy nasa kamxmgoro se-
IMecTBa CYIIECTBYET ONpeeIEHHAd TeMIleparypa IjaaBJIeHus, HO He Cy-
IIeCTBYeT OIpeAeIEHHON TeMnepaTyphl ucnapeaua? 4. Kakumu conocoba-
MH MOKHO YCKOPHTE mponecc ucmapeausa? OOBACHHTE WX Ha OCHOBE
MEKT. 5. Kaxoii mpormece Ha3wsBaWOT KoHAeHCcanmuein? 6. Yro Takoe auaa-
MHYecKoe paBHOoBecme? 7. Kakoil map HaselBalOT HachImmeHHEIM? 8. Ka-
KO IIap HA3BEIBAIOT HEHACHIIIEHHBIM?



Oﬁ'BHCE[HTB, ImoyeMy OaBJieHHEe HACBIIMEeHHOI'0 IMapa 3aBHCHT OT poga Be-
IIIJecTBa.

5. | YIPAXHEHUE 15

1. Ilouemy McmapeHHe U3 IOYBRI JeTOM OONbBIIE, YeM 3UMOLH ?
2. Kax mpemoTBpaTHTE HCIAPEHHE BOABI B OTKPEBITOM cocyne?
3. ITlouemy OUKH 3amOTEBAIOT, KOrMA BBl BXOJHUTE C MOPO3a B TEILIOE IMOMEe-
meHne?
3AOAHME 11

1.

2%,

Hauecure numeTkoi Ha JUCT OyMard mo Kaile BOJbI, OJEKOJOHA W HAa-
bmromaiiTe 3a ux ucnapeaneM. Kakad sKUAKOCTE HcoapuTcsa OuicTpee?

Hanecure oumerxkodl mo OJHOHM Kallle CIIHPTA Ha pasHbIe JHCTHI Oyma-
ru. OQMH U3 TUCTOB HAKJIOHKHTE, 9TO0BI Karjs pacTekjack. Tem caMbiM BBl
VBEeJIMYHTE MOBEPXHOCTE HenapeHus aTok kamwtn. HabmogalitTe 3a ucoape-
HueM Kamneinb. Kakas kamia ucnapurcsa 6eictpee? Jlaiite o6bsacuenue.

HamecuTe mumeTko# 10 Karwie COMPTA Ha pasHbie JUCTHI Oymaru. Onun
JHCT OTIOMKHTE B CTOPOHY, 4 OKOJI0O BTOPOTO IMOMAIIHTE TeTPANLKOH 0
IMOJIHOTO BRICEIXAHHA Kanau. [locMoTpHTe, HCIAPHIACE U Ipyrad Kar-
as. MaiTe obbacaenue. CaenaiiTe 00IMUE BRHIBO H3 OIBITOB.

BossMmure mmopui, HATOTHHATE €ro ropAadYeid BOJoN Tak, YTOOBI M MAJICHE-
KOTO TMy3BIPpbKa BO3fyxa He ObU10 mof moprraeM (puc. 35, a). 3aTKHUTE
OTBEpCTHE INIPHIlA TMAJLIEeM M BBIIBHraiiTe mopmeHb. dTo obpasyercsa
B IIPOCTPAHCTEE MeXIY BOIOM M mopmHeMm? OOHINHTE BAIMH OMIYIIEHHA
BO Bpems# sroro oneira. IlocTapaiiTech 3amOMHNTE, KAaK MEHSAJIACH CHJIA,
¢ KOTOpPO# HaAO0 OBLUIO BEITACKHBATH MOPINEHb.

HDBTOPH‘I‘B SKCIOEPHMEHT, HCIIOJB3YA BMECTO BOA LI TAaKOH e 00BEM BO3-

aoyxa (puc. 35, 6). ¥Yoamochk a1 BaM 00HADYXHUTE PA3HUIY B OIIYIITEHAAX ?
HompobyiiTe 0O BACHUTEL PE3YIBTAT.
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m MOrNOLWEHUE SHEPIMKX NPU UCNAPEHUN XUOKOCTMW.
BbIAENEHUWE 3HEPTUU NPU KOHOEHCALIUM MAPA

KoHpeHcauusa napa
Ha OKHe

BbinageHue pochl
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Ha pyky kanaure BoAy. +HHUIKOCTL HAYHET
ACHapAThCA, U PYKAa OIIYTUT Ipoxjany. Mo:xHo
IIPeAIIoJIOKUTh, 9TO IPH HCIAPEHHH KHUIKOCTD
OXJIa K TAaeTCA.

IIpomenaem ombiT. Bo3bMéM TepMoMeTp, 00MO-
TaeM ero IMapuK BJIa*KHOU TpAmodKoii. Pagom
IIOJIOJKUM TepPMOMETp ¢ cyXuM Imapmkom. Cpas-
HHAM TeMIIepaTypbl, KOTOPbI€ IIOKA3LIBAIOT CYX0M
1 BJIAKHBIN TepMoMmeTpbl. Ilouemy Temmneparypa
BJIAXKHOTI'O TEpMOMeTpa HuKe?

Yr106BI OTBETHTEL HA 3TOT BOIPOC, PACCMOTPHAM
OpoIlecc UCIIapeHH’sdA ¢ 9HepreTuYecKol TOUKH 3pe-
Husa. [JocKoapKy 1Ipu HcapeHnn Hanboaee OBICT-
pble MOJEKYJIbl IMOKHAAIT KHUIKOCTH, TO Cpej-
HAA KMHETHYEeCKasd 9Hepruda MOJEeKYJ OCTaBIIeH-
CA YacTH KUAKOCTH YMeHbIIIaeTca. JTO O3HAYAEeT,
YTO TeMIepaTypa HcHapAloleica KUIJKOCTH II0-
HHUMKaeTCA.

[Mouemy xe MBI He 3aMedYaeM NOHMMKeHUd TeM-
IIepaTypul UCIIapAlolleica B crakane Boabsr? Jleso
B TOM, UTO B 3TOM CJIyUae TeMIeparypa BOJAbI IIOJ-
OEepKUBaeTCA IIOCTOAHHOM 3a CUET SHEepPruM, IIo-
CTYIaIoIel K BOJEe OT OKPVIKAIOIIEro BO3IVXa.
3Ha4YUT, YTOOBI TeMIepaTypa MUJAKOCTH HPH HUC-
IMapeHuW OCTaBaJiach ITOCTOAHHOMU, el HeoOXomu-
MO IepejfaBaThb HEKOTOPOEe KOJHUYECTBO TEILIOTHI.
Ilpouece ucnapeHus conpogoxcoaemcs noz2iouie-
HUeM IHepzZul.

Konodencayua napa conpogoxcdaemcs svloe.ie-
HueMm 3Hepzul. ITO 00'bACHAETCA TeM, UYTO KUHe-
TUYeCKHe SHepruM MOJIEKYJI, BO3BpalllalonluXcs
B JKMIKOCTH, VBEJIMUUBAIOTCA O] NeHCTBHEM CHI
IIPUTAKEHUA CO CTOPOHBI JKUJKOCTH. B peayibra-
Te CPeIHAA KUNHeTHYeCKAasa dHePTHA MOJIeKYJI J /-
KOCTH yBeJIMYHBaeTcCd, 9TO COOTBETCTBYeT Harpe-
BaAHUIO JKUJKOCTH. UTOOBI TeMIlepaTypa KUJAKOCTH
IIpU KOHJOEHCAIlUHU IIapa OoCTaBaJjiach IIOCTOAHHON,
OT CUCTEMBI He00X0JUMO OTBOJUTL DHEPIHIO.



ITocae :xapxoro JerHero gHA BbI MOLIJIA HAOIIO-
IaTh BeuepoM, KOT'/Ia BO3LVX CTAHOBHUTCA IIPOXJIal-
Hee, BBIIIafeHHWe POCHI. ITO BOLAHOHW IIap, HAXO-
IOUBIIHICA B BO3AyXe, IIPH OXJIAMKJIEeHHH IIpeBpa-
IaeTca B KHUAKOCTh, U KalleJbKHU BOJABI OCEJAIOT
Ha JTHCTLAX U Tpase. ObpaszoBaHue 00JIaKOB TaKKe
o0bACHAETCA KOHAeHcaue BogsaHoro napa. Ioa-
HUMAasChL B 0oJiee XOJOAHLIE BEICOKME CJIOM aTMO-
chepnl, map IMIpeBpallaerca B MeJbUalIipe Ka-
HeJbKH BOIBI.

O’ 1. OnumuTe OOBIT, AEMOHCTPHPYIOIIHE OXJIAKeHHUE JKUAKOCTH IPH HUC-
napeari. 2. OopacauTe Ha ocHOoBe MKT moEM:KeHHe TeMIepaTypsl 3KHI-

KOCTH IIPH €€ HcrnapeHuH. 3. YTo IpOMCXOIUT ¢ MOJIEKYJIAMH KHATKOCTH
¥ mapa B mponecce ucnapenus u Koagencanuu? 4. [Ipusemure mpuMepsl
MPUPONHBIX ABJIEHWH, KOTOPEIE MOXKHO OOBACHUTE HCHAPDEHUEM FKHIKO-
CTH ¥ KOHIeHCATHeH mapa.

1. Ecim kanHYTE Ha PYKY OJIEKOJIOH, TO ONIIyINeHWe IPOoXJajbl Oynmer
CHIIbHEEe, YeM eCJIH KanHyTh Boxy. Kak oTo MoxHO 00bACHUTE?

2. Tlouemy KOHAeHCATIUA TTapa B aTMocdepe B KANENBKH JOMKIA HIH CHe-
JKHUHKHA BEJIET K MTOBHITITEHU 0 TEMITEPATY PhI BO3IyXa?

__ *\;\ YMNPAXHEHME 16

\ ol

1. Beixomsa W3 peKH mocje KyHOaHWsA, Bel ON[yIIaeTe MpPOXJany, ocobeHHO
B BeTpeHyI0 morony. Ilouemy?

2. B sxapkmi JeHBb, KOrga BXOIHINEL B BOAY, KaXKeTCd, YTO BOJA XOJOIHEe
BO3AyXAa, a KOT/A BRIXOLHIIE U3 BOALI — Bo3ayX xononuee. [Touemy?

3. B BerpeHbni AeHL HAM CTAHOBHTCA TeIiee, €CJIA COPATATHCS OT BeTpA,
3alifia, HAPUMED, 3a yroi goMa. OAUHAKOBE JTH MOKa3aHHuA TepMOMETpa
HA BETPY ¥ 8a YIUIOM JoMA?

4. B opouaBoacTBe naa ofecoedeHHA YHCTOH BOAOM PA3IMYHBIX TEXHOIOTH-
YeCKHX IIPOMECCOB HCOOMB3VIOT THCTHILAATOPEL. Ilpomece monyuenus qu-
CTHJLIMPOBAHHON BOJBI OCHOBAH Ha MapoobpasoBaHWH W KOHIEHCAI[HH

BOAAHBIX mapoB. Ha pucyrxke 36 moxkasan paspes mpocTeii-
Iero JUCTHIIATOpa, rae I — Harpepartenb; 2 — KEI00;

2 3 — KpaH; 4 — XOIOAWIBHUK; 5 — AHCTHILTHPYEMAS BOJA;

_ 3 6 — orBogmaa TpyOka. B mucrunnsaTop uepes kpan 3 manum-

6- ' i n_ﬂ,/ BAIOT BOAY, IPeJHA3HAYEHHYIO JUIS IIEPErOHKH, H HATPeBAa-

1 5-HJt_ ) jor eé. OBpasyommecs BOLAHBIE MAPBI COMPHKACAIOTC C KO-

- m HyCcOOOpa3HBEIM [HOM XOJIONHJILHHKA, B KOTOPBIA HAJIHTA
_ xomoauas Boga. [lap KoHAeHCHpYeTCH, W JHCTHLIHPOBAH-
"q} \ Has BOJA CTEKAeT B #e1100, OTKyIa eé CIIVCKAKT IPH IIOMO-
\ A DM OTBOTHOHN TPyOKHU 6.
Kakme arperaTHbIe HpPeBPAINEHHS BEINECTBA MPOHCXOMAT
Puc. 36 B TUCTHILIATOpE?
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BoasHou nap B atmocodepe

B BO3gyxe cogepxarca BogsaHble napbl. ECnm temneparypa okpyxawLuien
cpefpbl NoOHWXAEeTCHa, BOAAHOW nap MOXeT KOHOEHCUPOBATLCA U CO30aThb Ty-
MaH. [1na obpa3oBaHus TymMaHa, KpOMe NOHWXKEeHUs Temneparypbl, Heobxoau-
MO eLE NpPUCYTCTBUE LEHTPOB KOHAEHCAUUW: MbIJIMHOK, YaCTUL, HECropesLLe-
ro TOrnvMBau T. n.

B sacHbie Oe3BeTpeHHble HOYM, KOrga 3eMHas NoBEepxXHOCTb OXJ1axXOaeTcs,
4acTb BOOSAHBLIX NAPOB BONM3K NOBEPXHOCTU 3EMITU, KOHAEHCUPYACH, BbIOENs-
€TCH B BUAE POCHI HA NUCTbSAX pacTeHuin. Poca He 3aMeHseT AoX b, HO CMa4un-
BaeT nuctba n ctedbnu. Kpome toro, npu obpa3oBaHuM POChI BbIOENAETCH
3Heprus, KOTopasa NpPensaTcTBYET OXJIAXAEHUIO pacTeHUn U NpeaoxXpaHseT ux
OT rydbuTensHOro oencTemMsa 3aMmOopO3KOB.

C sBneHMeM KOHAEeHCaUMM Mbl BCTpedaeMcsa 1 npu obpasosaHum o6nakos.
Bo3ayx, Harpeeasicb y NOBEPXHOCTU 3EM/IM, CTAHOBUTCA Nerye, paclumpsercs
1 NoOgHUMAaETCH BBEPX, rOe TemMneparypa Huxe. Tam OH oxnaxaaeTcs, HO Npo-
JOMKaeT pacluMpATbLCS, NMOCKONbKY B BEPXHUX CMoaxX atMocdepbl gaBneHue
MeHblLue, Yem BHM3y. Ha pabory no pacwmpeHunio Bo3ayxa TpebyeTcs aHeprus.
MoCKONbKY NPUTOKA 3HEPTUKM CHAPYXW HET, pacxoAyeTCs BHYTPEHHAA IHEPrus
Bo3ayxa. OH oxnaxagaeTcs u KOHOEHCUPYETCHA B MeNbYyanlune Kanensky Boabl.
Tak obpasyorca cnoucTbie obnaka. Ho Temnepartypa 3710 Macchl BO3ayxa
C OCTaBLUMMCS B HEM NapoM BCE eLLE BhILLIE TEMMEPATYPLI OKPYXKAaKoLLEN cpe-
Abl, MO3TOMY OHAa npogos/mkKaeT nogHMMaTecs Beepx. C BbICOTOW OaBneHue u
TeMneparypa ewge NoHWXaKTCH, U Kaniv oAbl NPeBpallalnTcs B KPUCTATMKU
nepa. Tak obpa3sylorca KydeBble obnaka. HuxHwiA ypoBeHb Kyd4eBbix 06nakoB
COCTOUT NPEUMYLLECTBEHHO M3 Karnesnb BOAbl, a BEPXHWUIA — U3 KPUCTAJIMKOB
nbga.

Korpa macca obnaka npeBbiCUT KPUTUHECKYIO, COAEpPXallecs B HEM neas-
Hble KPUCTaJIJ1bl HAYMHAIOT NagaTth BHM3. ECcnn, npoxogs HUXHUE CNon aTtMo-
cepsbl, OHU pacTaloT, TO BhinagaeT A0XAb, & eCN He pacTaloT, TO CHer unum
rpaag.

Obnaka nepeHOCATCA BeTpaMu Ha DonbluMe paccTosiHUA, B peaynbrarte
3TOro NPOMCXoauUT 0OMEH Bnaron Mexay pas/im4dHbiMyv paiioHaMu Hallen nna-
HeTbl. ExxeroHo ¢ noBepxHocTu 3emnun ucnapsaetca 511 Toic. kM2 Boapl. Monas
B BbICOKME CNou aTMocdepsbl, 3Ta OrpoMHasl Macca BOASIHbIX NapoOB BHOBb
npeeBpallaeTcs B BOAY U BbiNagaeTr Ha 3eMJio B BUAe A0XAA, CHera unv rpaga.

ﬂ 3ALAHVE 12

®  O6bsacHHTe, KAK BOZHHKACT JNeIAHOH MO IL, HCIOAL3YVA MATEPHAT yaeh-
HHUKA ¥ JOMOHWUTEIbLHBICE HCTOYHUKH uHbopManun. YeM JTegaHon oKL
OTIHYaeTCH OT OOBIYHOIO HOMKIA?
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BJIAXXHOCTb BO31YXA.
CNnocobbl ONPEAENEHUA BJIAXXHOCTHU BO3AYXA

Boéubimasa 4acTh MOBEPXHOCTHA 3€MJIH TTOK PBITA
BOJIOM, KOTOpas IMOCTOSAHHO McHapAeTca B aTMO-
chepy, 3areM KOHIEHCHPYETCA B XOJOIHBIX 00-
JacTAX B BUJAe 00JIaKOB U BOo3Bpalaercsa B Mupo-
BOM OKeaH B BIJe AOKIA. TaKk IPOUCXOAUT Hempe-
PBLIBHEIH KPYTOBOPOT BOALI B mpupozge (puc. 37).
OdueHb BaXHBIM JIJIA BCET'O KHUBOTO ABJIAETCH CO-
Iep:KaHUue BOAAHOIO ITapa B BO3AyXe.

KonuuecTBO BOOAHOTO ITapa B BO3AYXe MOYKHO
OXapaKTepu30BaTh (PUINUECKOH BeJIUUYUHOU —
abconwmHuas eaaXdCHOcmb. AOCOIIOTHAA BIAMK-
HOCTL p PaBHA ILJIOTHOCTHA BOAAHOTIO I1apa, COJep-
sKaieroca B Boaayxe. OHa mokasbIBaeT, Kakas
Macca BOJAHOTO IIapa COIepsKUTCSA B BO3AyXe 00b-
emom 1 m3.

IIpm ka»xgou TeMmuepaType CyIecTByeT MaKCH-
MaJbHasA abcoJoTHAs BJIAKHOCTL BO3AyXa, paB-
Has IJOTHOCTU HACHIIIEHHOI'O0 BOJAAHOIO Ilapa P,
IIPU 9TOI TeMIlepaType. SHAaYeHHU A IIJIOTHOCTH Ha-
CBLILIEHHOI'0 BOAAHOIO Iapa IIPU pa3HoU TeMIepa-
Type npuBefeHbl B Tabnumne 5. C yBenuueHuem
TeMIEePaTyYPHI IIJIOTHOCTH HACKLIIIIEHHOTO ITapa BO3-
pacraer.

- -
Ocapkn
B BHJE L0 I
HJIH CHera

ar el

Puc. 37. KpyroeopoT BOJEI B IpUpoJe



Tabnuua 5. 3aBMCHMMOCTb MNOTHOCTH HACbIWEHHOr o BOARHOMo Napa oT TeMneparypesl

t, °C pyr 10-3 .::—z t,°C Py, 103 .:_;_
-10 2,3 15 12,8

-5 3,2 20 17,3

0 4,8 25 23,0

5 6,8 30 30,4

10 9,4 50 83,0

HMHuTeHCUBHOCTE IIPOIECCOB HCIIapeHUA BOJbI U
KOHJIeHCAIIMM TIapa 3aBHCHT OT TOI'0, HACKOJBLKO
BOOAHOM IIap B BO3AyXe OAJIEK OT HACBIIIIeHHA.
IIpeacraBuM cebe, 9TO B IIOMEINEeHHHN HAXOMHUTCA
HacBIIIeHHBIA BogAHOM nap. Takoe ObiBaeT B Oa-
He, KOI/la Ha IOJ BELIMTO MHOI'O BoAbl. Byaer nu
COXHYTHL B TAKOM IIOMEIeHUU MOKPpOe IOJIOTeH-
1me? Her, He 6yzeT, Tak KaK KOJHYECTBO BLELIETAIO-
IIMX MOJEKYJ BOALI, comepiKalieics B IOJOTEeH-
e, OyaeT paBHO KOJHUYECTBY MOJIEKYJI, BO3BpAaIra-
IOIHXCA 00paTHO B :KHUIKOCTh. Ecau #Ke map emé
He JIOCTHTI HACBLIIIEHWU S, TO MCIIapeHue OyzeT mpe-
o0JazaTh U dyepe3 HEKOTOPOe BpeMs IIOJIOTEHIIe
BeIcOXHeT. McnapeHne HMOET TeM HHTEeHCHUBHee,
gyeM OoJiee JaJI€K Iap OT HachII[eHnd.

Jna xapaKTepUCTUKA cTelleHu OJIHM30CTH IIapa
K HACBINIEHHUIO CJIVKHUT (PU3NUecKas BeJlUYHHA
OMHOCUMEAbHAA 6AANHOCTMD.

OTHOCHTeIbHOM BJIAKHOCTEIO BO3yXa ¢ HA3BIBAIOT OTHOIIIEHHE a0CcoJMIOTHOM
BJAANKHOCTH BO3OYXA P K ILIMIOTHOCTH P, HACBINIEHHOT'0 BOAAHOTO 1IIapa NMpH TOM
Ke TeMIIepaType, BeIpaskKeHHoe B IIPpOoleHTaX.

Ee o6o3nauaror rpeueckoil OyKBoH @ («hu»).

Q= P .100%.
Po

Yem MeHBbIIIe OTHOCHUTENIbHASA BJIAMKHOCTb, TEM
ObICcTpee COXHYT Bellld, OOJbIIEe BOALI HUCIaApPAET
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(0 P .100%

KOXKa 4YeJOBeKa M KUBOTHBIX, IIOBEPXHOCThH pa-
creHuii. YeloBeK 4yBCcTByeT cebsa HamboJee KOM-
(hopTHO IIPH OTHOCHUTEJIBLHOH BaaxkHOCTH 40—
60% . B MyseaAX BHUMAaTEeJbHO CJIeOAT 32 OTHOCHU-
TEeJbHOW BIA*KHOCTHIO BO3/[yXa, TaAK KaK IPHU eé
yBeIudYeHUHU Ae()OPMHUPYIOTCA JepeBAHHBIE TIpe-
MeThI, Pa3MHOXKalTca OakTepuu. X paHeHue IIpo-
AYKTOB NUTaHWUA, JIeKAapCcTB, OyMaru Tak)xe Tpe-
OyeT moamep:KaHWs B IIOMENIeHUH ONpeleeéHHON
BJIAKHOCTH.

Nz dopmynsl masa pacdeéTa OTHOCHTEJNIbHON
BIAXKHOCTU CJEAYeT, UYTO K YBeIMUYEeHUID OTHOCH-
TeJLHON BJIAJKHOCTH BeJET yBeaudeHue abcooT-
HOIM BJA’KHOCTH IIPU HOCTOAHHON TeMIlepaType.
OrHOCHTeNIbHAA BJAYKHOCTh TaK:Ke OyJeT pacrTu,
€CJII IIPH MOCTOAHHOM abCOJIIOTHONH BJIAMKHOCTH
OXJIaXKJaTh Bo3ayX. IIpu HeKoTOpOI TeMIepaType
oHa mocturtetr 100% — HaxozAmIUHAcCA B BO3OAyXe
BOJIAHOM IIap CTaHET HachIlleHHBIM. [lanbHelInee
oXJaxKJeHWue TMPUBEIET K KOHJAEHCAIIUM IIapa.
MmMeHHO 9TO IPOUCXOAUT PAaHHHUM YTPOM: BCJIEJ-
CTBHE OXJIaXKJeHUA BO3JyXa BhIIIaJaeT poca.

TemmnepaTypy, IpH KOTOPOH HAXOAAIIWICA B BO3AyXe BOAAHOH Iap CTAHO-
BHTCSH HACBIIeHHBIM, HA3BIBAIOT TOUKOM POCHL

Puc. 38. BorocHoi
THIPOMETP

YeMm BBIIIIe OTHOCHUTEJBLHAA BJIAMKHOCTL, TEM
Onmae TOYKA PochHl K (haKTUUYECKOH TeMIlepaType
BO3IyXA.

Jlnsa usMepeHn s BNAKHOCTH BO3/IyXa IPUMEH -
I0OT 2uz2poMempunt.

B ocuHoBe paboTBl 60J10CH020 2uzpomempa
(puc. 38) meXUT CBOMCTBO 00€3:KUPEHHOTO YeJIo-
BEUECKOTO BOJIOCA U3MEeHATHh IJHUHY IIPHU U3MeHe-
HUM OTHOCHUTEJBHOH BJIa’KHOCTH Bosnayxa. llpm
VBeJIMYeHHUH BJIAXKHOCTH BO3AYXAa BOJIOC VAJUHA-
eTcd, a IPU YMeHBIIIeHHH — YKopauuBaeTca. Ma-
MeHeHHe IJHUHBI BOJIOCA IPHBOAHUT K IIOBOPOTY
crpeaku rurpoMmerpa. Ilo mxane onpegensoT oT-
HOCHTEJBHYIO BIaKHOCTh BO3AyXa.

AGCOMIOTHYIO BJIaMKHOCTE BO3IyXa II0 TOYKe pPo-
ChI MOKHO OIPENeJIUThL C IOMOIIbI0O KOHOeHCAUuU-
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Puc. 39. Koiescamu-
OHHEILH THI'POMETP:

@ — BHeITHWA BUJI;

0 — yCTpPOHMCTBO

Puc. 40. IlcuxpomeTp
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OHHO020 2uzpomempa (puc. 39, a). Ero ocHOBHEIM
3JIEMEHTOM SBISETCA TPUKPEIJIEHHAA K CTOHKe
MeTaJLInyecKaa KopoOka 1 (puc. 39, 6), nepenuasn
cTeHKAa 2 KOTOPOI X0OPOoIIIo oTIIoJHpoBaHa. Kopo6-
Ka OKPY’KeHa IIOJIUPOBAHHBIM KOJIBIIOM 3, KOTO-
poe OTJeJIEHO OT He€ TeIJIOW30JHPYIOIel IIpo-
knagkoit 4. B xopobke uMmeeTcss 1Ba OTBEPCTUA.
Yepes 0HO OTBEPCTHE ¢ ITIOMOINLI0 TPYOKM K Hel
IIpUCcOoeIUHEeHa Pe3WHOBAA rpyIa 5.

B KopoOKy HaIMBaIOT JIETKO HCHAPAIONIYIOCA
JKUMKOCTEL (06BIYHO 3(hUp) U Yepes APyroe OTBEP-
CTHe B Heé BCTaBJIAIOT TepMomerp 6. C momoiiso
TPYIIH IIPOAYBAIOT BO3IYX Yepe3 KOPOOKY, UTO BhI-
3BIBaET CIJILHOE WcIapeHue adgupa u 6uICTpoe 0X-
naskgeHne KopoOku. E€é mosmpoBaHHasA INOBeEpX-
HOCTh 3anoreBaer. [ToAaBreHne KaneaeK pockl yKa-
3bLIBAET HA TO, YTO HAXOMANIUHICA B BO3TyXe BOIU3HU
KOPOOKHM BOAAHOW ITap IPH MOHHUIKEHUU TeMIlepa-
TYPHI CTAJI HACHIIIeHHEIM. TeMIieparypa, KOTOPYIO
IIPH 9TOM IIOKa3bIBaeT TePMOMETP, M eCTh TOUYKa
pocsl. Ilo rabaune onpenendaioT IJIOTHOCTh HACHI-
IMEHHOTO BOASHOTO Mapa IIPpU JaHHOW TeMIlepary-
pe, T. e. a6COJIIOTHYIO BIAYKHOCTH BO3/TyXa.

TI'uzpomemp ncuxpomempuieckuil (dJaime ero
Ha3BIBAIOT NCUXPOMEMP) COCTOUT U3 JBYX TEPMO-
MeTpOB — cyxoro u BiaazkHoro (puc. 40). Pesep-
Byap BJIAYKHOT'O TeEpPMOMeTpa O0EPHYT KYCKOM TKa-
HH, KOHEI[ KOTOPOH omryiieH B Boay. Cyxoil Tepmo-
MEeTP NOKAa3bIBaeT TeMIIepaTypy OKpPYIKAIoIIero




BO3AYyXAa, a BJIAKHBIA — TEeMIIEPATYPY BIaKHON
Tkanu. [lokasanusa TepMoOMeTpPOB OYAYT pasHBI-
Mu. Boma ¢ TKaHM ucHapsercd, BJIasKHBIH Tep-
MOMETP oXJiaxKaaeTcsa. Yem OoJibIlle OTHOCHTEIIL-
HasA BJAXKHOCThL BO3JyXa, TeM MeHee HHTEHCUBHO
IIPOMCXOMAUT IIPOIECC MCIAPEeHUsI U TeM MeHbIIe
PasHOCTh IOKA3aHUM TEPMOMETPOB.

3Had TeMIepaTypy cyXoro TepMoMeTpa U pas-
HOCTH 3HAYEHUI TeMOepaTypbl CYXOro M BJIAXK-
HOT'O0 TEePMOMETPOB, MOHO ONpPeJAe;INTh OTHOCH-
TEIbHYIO BIAXKHOCTHL BO3AYXA IO CIEIUAJTLHON
(mcuxpomeTpuuecKoii) Tadbaue 6.

Ta6nuua 6. [lcuxpomMeTrpuyecHas Tabnuua

PaznocTs MOKA3aHUI CYX0TO0 H BJAAKHOTO TEPMOMETpPOB, °C
IToxazanns

CYXOT0 TepMo- 0 1 2 3 4 5 6 7 8 9 10
MmeTpa, °C
OTHOCHTeTBHAHA BIAKHOCTD, %

6 100 8 73 60 47 35 23 10 - — —

8 100 87 75 63 51 40 28 18 7 — -

10 100 88 76 65 54 44 34 24 14 5 —

12 100 89 78 68 57 48 38 29 20 11 -

14 100 89 79 70 60 51 42 34 25 17 9

16 100 90 81 71 62 54 46 37 30 22 15

18 100 91 82 73 65 56 49 41 34 27 20

20 100 91 83 74 66 59 51 44 37 30 24

22 100 92 83 76 68 61 54 47 40 34 28

24 100 92 84 77 69 62 b6 49 43 37 31

26 100 92 85 78 71 64 58 51 46 40 34
@ 1. Yro moxaseiBaeT abCcoMOTHAS BIAMKHOCTE Boaayxa? 2. Yro HaseiBaioT
4 OTHOCHTEJBHOH BJIAMKHOCTEIO Boaayxa? 3. Uro HaseIBAIOT TOYKOH POCHI?

4. C moMOIIbi0 KAKHUX TpHOOPOB H3MepSIOT BIAXKHOCTE Bozayxa? 5. Kax
OIpEeeJINTL TOUYKY POCHI ¢ IMOMOIIBI0 KOHIEHCAILHOHHOTO THrpoMeTrpa?

v
6. Kak, HCcOONB3y A IMCHXPOMETP, MOKHO Y3HATH OTHOCHTEIBHYIO BIAMK-
HOCTE BO3IyXa?
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1. Omun davTazép YTBEPKAAT, UTO OH U300pET JKHUKOCTH, KOTOpAad HCIAa-
paercsa TeM GBIcTpee, YeM HUXKe e€ TeMmepaTypa. MoxeT nu 66T TaKkoe?

2%, MOoXHO U VTBeDPKIATE, UTO BIAMKHBIA TePMOMETp IICHXPOMETPa 0X-
JaMKIAeTCHA N0 TOYKH POCBHI? APryMeHTHDPyHTe CBOH OTBET, HMCIOJB3YHA
Tabauner 5 u 6.

' YNMPAXHEHUE 17

1. VYBenuuuBaeTCAd MKW YMEHBIMAETCH OTHOCHTENBHAA BJIAMKHOCTH, €CJIH
TeMIIepaTypa BO3AyXa MOHHKaeTCcA?

2. Yro MOXKHO CKa3aTh 00 H3MEHeHHWH TeMOepPaTYpPEl BO3AYXa HOYLIO, €CJIH
yTpom BhITTasa poca?

3. B kakux MecTax — CYXHX WIH OoJjiee BIaKHBIX (BOIH3H BojloéMa) — 4a-
me Beero Habmwogaorea Tymaabl? [Toaemy?

4. Tlouemy ma Hepery Mopsa BeICTHPaHHOE DeJIbé COXHEeT NoJbIne, UeM BIaH
OT Hero?

5. Ecam ma MOKpyio pyfamrky B KOMHATe HAIIPABUTH MOTOK BO3/IyXa OT BEH-
THIATOPA, TO OHAa BRICOXHET HaMHOro OnicTpee. O0BACHHTE MEXaHHIM
aroro AemeHHA. IloMoMeT JIM BeHTHIATOD YCKOPHTE OPOIECC CYIITKH
OeJibs, ec/IM OTHOCHTEIbHAA BIAKHOCTE Boadayxa doyger 100% ?

6. KakoBa oTHOCHTenbHaAsA BJAYKHOCTE BO3AYyXa, €CJIH NPH TeMIepaType

KT
20 °C abcomoTHAs BIaKHOCTE BO3Ayxa pasHa 11,8103 —7
M

7. Yemy paBHa OTHOCHTEJbHASA BIAKHOCTH B KOMHATE MPH TeMIEpaType
20°C, ecnu moKa3aHUA BIAKHOTO TEPMOMETPA TCHXPOMETpA PABHBI:
a) 16 °C; 6) 20 °C; ) 19 °C?

3AAHME 13

@1.

B

Puc. 41
2.
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HWaroroeeTe BoJocHOU rurpomMerp (rurpockomn). Ilaa aroro saxpemmTe Ha

JIHCTe KAPTOHA IIN (paHePEI ¢ IIOMOIILI0 OVJIABKH JETKYIO CTPEJIKY U3 TOH-
KOr'0 KapToHA, KaK MoKasano HA pucyHke 41. ITpukpenure
¢ IIOMOIIBI0 KJIEA WIH ITACTHJIMHA BOJIOC [THHOW mpubiim-
surensHo 10 cMm, mpegBapHTeIBHO HPOTEPTHIH OJEKOJIO-
HOM 1 00e3KUPHUBAHNA, K CTPEJIKe B ToOuKe A U K KapTo-
ay B Touxke B (cm. puc. 41). IlIxana momxua 66ITH HApH-
coBana sapaHee. Bam rurpockomn roroe. [Iposepwsre ero
OeHcTBHe.
BeprukansHo mocTtaBbTe mpubop Hajm HaTapeeit oTome-
HUA 0K0J0 oKHA. OTMeTsTe mookeHue cTpenku. Teneps
BKJIIOYUTE B BAHHON TOPAYMN AYIT W 4Yepes3 HeCKOJIBKO
MHUHYT (Jy4Ime 3TO CHeJlaTh, KOTJA 3aIlloTeeT 3epPKAJIO
B BaHHOI) BHECHTEe TyJa HM3TOTOBIE€HHBIH BaMu IpHOOp.
OTmeThTe IepeMen[eHue CTPEeTKH.

IIpugymaiiTe HeCKOJIBKO 3aJaY, HCIOAL3YA AaHHbIe Tabmum 5 1 6. O6Mme-
HANWTECH ¢ TOBAPHUINEM YCIOBUAME 3a0a9 H PEITHTE HX.



P kunenue

6)

Puc. 42. Harperasaue n
KHMeHHEe BOJALI B Kolbe

T, MHH

Puc. 43. I'paduxr
HATPEeBAHUA
A KHIIeHU A BOJEI

PaccMmoTrpuM mporiecchbl, KOTOpPLIe OyAyT IPOHC-
XOIUTH IIPH HAarpeBaHWM BOJALI B cocyae (puc. 42).
Yepes HEKOTOpPOE BpeMdA II0CJe BKJIKYEeHUA CIIAP-
TOBKM Ha JHe W CTeHKaXxX cocyaa obpasyroTcsa my-
3BIPBKH (puc. 42, a). 9To Ny3LIPbKH BO3AYXAa, KO-
TOPLII BCeraa pacTBOPEH B Boge. Kpome Bo3myxa, B
My3LIPEKAX HAXOAUTCS HACBIIIEHHBIA Hap, KOTO-
puIii o6pasyercAa IPpU HCIaAPeHHW BOALI BHYTPD
9THX ITY3LIPLKOB.

C yBenudyeHHEM TeMIIEPATYPHI YBEeJIMYHUBAETCA
IaBJIEHHE HACBIIIEHHOTO IIapa BHYTPHU IIY3LIPHKOB.
Korga paBnenue B my3bIpbKax CTAHOBHUTCA YYTh
foJbIlle BHENTHEro IJABJIEeHHs, KOTOPOe CKJAIbI-
BaeTcd U3 aTMOC(hepHOTO JaBJeHUA M JaBIeHUI
cronba KUIAKOCTH, MY3BIPbKM HAYHUHAIOT OBICTPO
pasmyBaThbes. [[eficTByIOIaa Ha HUX apXuUMeIoBa
CHJIa YBeJIWYHBAEeTCA U B HEKOTOPBIH MOMEHT CTa-
HOBHUTCSA HACTOJBKO OOJIBLIIOH, UTO IIY3LIPLKH OT-
PBIBAIOTCA OT JHA COCY/Ia M BCILILIBAIOT.

Taxk Kak BoJla B BEPXHUX CJI0AX eIlé He IIporpe-
JIach, IAP B NY3BIPbKAX OCTHIBAET U KOHIEHCUPY-
eTcda. B pesybTaTe OHH Pe3K0 CXKHUMAIOTCA (CXJI0-
IILIBAIOTCSA ), M MBI CJBIIIIAM, KAK BOJA IITYMHAT.

Korma Boma nporpepaercs IIo BceMy 00BEMY,
MMOAHUMAIONTHUECa MY3LIPEKU V3Ke He YMeHLIIAaIoT-
ca B pasmepax. JlocTuras moBepXHOCTH BOALI, OHH
JIOIIAIOTCA, BRIOpaAchIBAA HAPYMKY BOAAHON 1map
(puc. 42, 6). Takum 0O6pa3oM IPOUCXOLUT KUIICHNE.

Kunenne — 3To npouecc rnapoo6pasoBaHud, IIpouc-
XOOANUIHH 10 BCeMY 00 bEMY KUAKOCTH.

I'padhuk 3aBHCHUMOCTH TeMIepaTyphl BOALI IPH
eé HarpeBaHUM M KAIIEHWH OT BpeMeHH IIpeicTaB-
JIeH Ha pucyHKe 43. Bo BpeMa KUNeHUsA TeMIIepa-
Typa BOABI HEe U3MeHAeTCSA U IIPH HOPMAJILHOM aT-
MochepuoM gasiaeHnu pasHa 100 °C.

Runenue npoucxodum npu marxoii. memnepa-
mype, npu Komopoit dasjeHue HACbLULeHH020 Na-
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pa pasHo dasnenuio sHympu x#udwocmu. Temne-
pamypa HudxKocmu 60 8pemMa KUNeHUus He MeHs-
emcs.

TemnepaTypy, IPH KOTOPOIi JKHIKOCTh KMITHT, HA3BIBAKOT TeMIePATYPOil Ki-
NeHH A.

Y pasHbBIX BelllecTB TeMIlepaTypa KHIIeH!Ua pas-
Had. B rabnume 7 npuBemeHa TeMmoeparypa KHIie-
HUA HEKOTOPBIX BeINecTB IIPHU HOPMAaJIbHOM aT-
Moc(epHOM AaBJIeHUNA.

Ta6nuuya 7. TemnepaTypa KMNEHUS HEKOTOPLIX BELLECTR
(Nnp1 HopManbHOM aTMochepHOM AaBneHHH)

BemiecTtBo o C BemiecTtBoO R b
Bomopoxn —253 Boga 100
Asor -196 PryTs 357
Kucmopon —-183 CeuHern 1740
ddbup 35 Mens 2567
CoupT 78 Henezo 2750

Jleryume KUAKOCTA — 3(PUP, COUPT — KHIIAT
IIPA CPaABHUTENIBHO HU3KHX TeMIepaTypax. JTo
00bACHAETCA MAJBIMH CHJIAMH B3aWUMOAEHCTBUA
Mexy MoJieKynaMu. IlosToMmy HY)KHO JHIITL He-
f6oabIlloe HarpeBaHue, YTOORI JaBJIeHHWe ITapoB Je-
TYUYHX MKHAKOCTEM AocTUrIo arMocoheproro. IHas-
JIeHHe JXe MapoB PTYTU CTAHOBUTCA PABHBIM ATMO-
cthepuomy aumb npu temneparype 357 °C. Ilpu
KOMHATHOH TeMIIepaType OHO MAaJio.

TemnepaTypa KMOeHHA 3aBUCHUT OT aTMochep-
Horo naBneHud. IIpu yBenuuenuu atmochepHOTo
HaBlIeHUA TeMIlepaTypa KHIeHHA IIOBBIIIaeTcsd,
IIPHU YMEHBIIEeHHH — IOHHXKaeTcda. JTO CIeayeT
U3 ycJIOBMA KuneHua. Yem 6osbine armochepHoe
naBJieHHe, TeM IIpu OoJiee BBEICOKOM TeMIepaTy-

KuneHue Bofbl
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pe JaBjeHHe BHYTPH IIY3bIPHKOB ¢ HUM CpaBHs-
eTcsd.

B BBRICOKHX ropax, rme arMocdepHoe JaBJIeHue
HIKe, 9eM Yy IIOJHOMKHA, TeMIepaTypa KHIIeHHAa
BOJBI 3aMeTHO IOoHM:KaeTcda. Tak, Ha rope 9Jb-
6pyc (BeIcoTa IpHUMepHO 5,6 KM) Boga KUIIUT IpPH
reMmuepatype 82 °C.

Ecain TepMoMeTp BO BpeMs OIIBITA IOMECTHTD
HAJI TOBEPXHOCTBLIO KUIIAIIEH BOJALI, TO OKAMXKEeTCH,
4yTO TeMIleparypa napa pasHa tax:xe 100 °C. 9to
03HAYAET, YTO KMHETHYECKAsd SHEePrus MOJeKYJI
IpHd KHIEeHUHW ocTaeTcAa HeusMeHHoM. Ha uro ke
pacxoayercs IOABOAUMAA K KUAJKOCTH SHeprua?

JHeprua UIET Ha yBeJIWdeHne IMOTeHI[HaJIbHOH
SHepruu MoJeKyJi. Beas mia Toro, 4ro6nl mpespa-
THTE KHUAKOCTE B IIap, HYKHO COBEpPIIUTL paboTy
10 YAAJEHUIO IIPUTATUBAIOIIUXCA APYr K APYIY
MOJIEKYJI HAa 3HAYNTeJbHbIE PACCTOAH M.

Takum o6pazoM, BHYTpPeHHAA JHEpPrud Imapa
GoJIbIlle BHYTPEeHHEH dHepPruH BOABI, U3 KOTOPOM
oH obOpasoBayca. ITUM o00BAcCHAETCA TOT (hakKT,
YTO 00T IIapoM ObIBaeT 0oJiee TAMKEIBIM, 9eM KH-
nATKOM npH Temieparype 100 °C.

1. O6pacauTe Ha ocaoBe MKT, Kak mpoucxoauT npomecc KuneHuA. 2. Ka-
KO Imporecc HaselBaloT Kuneauem? 3. YTo HABEIBAIOT TeMIIepaTypoH KH-
nmeHud Kugroctu? 4. ChopMynupyiiTe yCIOBUe KHUMEHH.

1. OxapakTepHayiiTe KaXKAbIH YIACTOK IrpaduKa HA pUCYHEKe 43.

2. B KoOHIUTEepPCKOM IIPOM3BOICTEBE PACTBOP caxapa HAJ[0 BRITAPHBATH IPH
Temneparype auske 100 °C (uuaue om npuropaer). Kak atoro goctudan?

< | YMPAXKHEHME 18

™,
W
]
1.
2,
3.

W3 ualinuka BEIKHIIENA IOYTH BCA BoJa. B HEKOTOPBI MOMEHT BpeMeHH
MAaCCHI BOJIBI H Iapa B HEM OKa3aiuck paBHbIMuA. Ux TemmepaTypa 100 °C.
MoxHO 11 YTBEpIKIATh, YTO BHYTPEHHAA DHEPrud Hapa M BHYTPEeHHAA
SHEPrus BOALI OTHHAKOBBI?

I'me kunamas Boja ropadee — HA YPOBHE MOP#HA, HA BHEICOKOH rope WIH
B ToryBoroit maxre? OrBet obocHYyTE.

B sakpeiTOM cocylie cmupT 3akunel] npu Temneparype 50 °C. Uro mosxHO
CKAa3aTh O JaBJIeHHUH B cocyme?
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4. Ha ommoii KOOpOIHHATHONH HIOCKOCTH M300pasuTe mMpHMepHBIe rpaduEn
3aBHCHMOCTH TEMIIEPATYPHI OT BpEMEHH IPH HATPEBAHUH W KHIIEHHH BO-
OBl ¥ CITAPTA OJWHAKOBOM Macchl. JKHIKOCTH HATPEBAIOTCA HA OAHHAKO-
BEIX T'OpeIKax.

5. B kacTproie KHIIUT BOja B BapuTcsa Kaprodens. YTobsl yekopuTs BapKy,
IeBOUKA YBeJIWUHJIA [I0[auy r'aza B ropesiky B 4 pasa. BeicTpee u cBapur-
ca Kaprohenn?

6%, Pryre kuouT opu temoepatrype 357 °C, ogHAKO PTYTHBIE TEPMOMETPEI
OPHUMEHSAIOT IJis u3MepeHua u Gosiee BEICOKUX TeMiepartyp. I[louemy ato
BOBMOIKHO?

MpuMmepbl CNONbL30BaHUA KUMEHNS

Pasnuune temneparyp KUNeHus XUaKoCTen UCMNoNb3yioT ANa pasaeneHus
ux NyTém apobHoW neperoHkn. Hanpumep, He@Tb NpencrasnaeT cobon cMechb
BewecTs. [lpn HarpeBaHun HedTU HAYMHAETCH MnocnenoBarefibHOe KUrneHue
€€ cocTaBHbIX 4acTewn. Napsbl KMNALWEro BeWeCcTBa HanpasnsaTCA B XON0Anb-
HVWK, rA€ OHW KOHOEHCUPYIOTCA 1 cODUpaloTCs B OTAENbHLIX pe3epByapax. Tam
Ux nogsepraiT nocneaywuwein o4mncTtke. lNpu HarpeBsaHvu padbLUe BCEro nuc-
napsiloTca Hanbonee LeHHbIe, neTydue 4actu HedTn (adup, HeH3uH). 3aTem
nony4aroT TUrPOUH, KEPOCWUH, NErkue CoNsaposbIie Macna, MasyT.

3aBnCMMOCTbL TEMMNEPaTYPbl KUMEHUS XUOKOCTWU OT OaBJ/IEHUS UCMNONb3YIOT
B NapoOBLIX KOTNAax (aBToknaeax). Temneparypa KuneHus BoAsl B HAX AOCTUraeT
135 °C. ABTOKNaBbl NPUMEHSIOTCA A9 CTEPUIN3AUUN FTOPAYMM NapoM Meam-
UMHCKUX MHCTPYMEHTOB M NepeBa304HbIX MaTeEPUanoB, Ae3nHdpekumm benbs,
npwv NpoOU3BOACTBE CTeapwvHa, MioKo3bl U Ap. MoLHbIE KOTNbLI Aal0T nap BbICO-
KOro AaBfeHusa U Temneparypsbl Ans paboTsl NapoBbLIX TYPOWH.

AN\ npurotoBneHust Ny B ObITy LUMPOKO MCMONbL3yeTcs ckopoBapka. B eé
KPbILLKE HAaXOOWUTCH KjlarnaH C rpy3om, KOTOpbiA yOepXuBaeT nap B COCyAe.
Kpbiwka nnoTHO KPenutcs Ha Kopnyce ckopoBapku. [Npu HarpeeaHuu no-
BbILLAIOTCA OaBNEeHWEe W Temrneparypa napa. Temneparypa KurneHuss BoAbl
ctaHoButcs Bbiwe 100 °C, 410 ymMeHbLIAET BPEMS NPpUrotoBneHuns nuwm. Kor-
Na nasneHue BHYTPU CKOPOBAPKWU A0CTUraeT onpeaenéHHoro 3Ha4eHus, Kna-
rnaH NOAHMMAETCA M HYacTb Nnapa BbINyCKAaeTCH, Npeaorspauias Tem caMmbiM eé
«B3PbIB».

(N
{4 JJJ B HacTosamee BpeMs B IPOMBINUIEHHOCTH KHCJIOPO/ IIOJIYYIAIOT U3 BO3AYXA.
IMpennoxuTe ciocob, Kak 5TO MOSKHO CIEJIATE.
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YAENbHASA TENJIOTA NAPOOBPA30BAHUA

Ilnsa Toro 4uroObBI IPH TeMIepaType KHIIEHHUS
NIPeBPATUTE XUAKOCTL B IIap, el HeoOXOLHUMO CO-
00IMHTL HEKOTOPOe KOJMUYEeCTBO TeIJIOTEI. Kak BbI
yiKe 3HaeTe, IIOJBOIUMAA dHePrua pacxoayercsa Ha
VBeJIHYeHHe IIOTeHIIHATBHON SHePIr'ui MOJIEKVJI.

Cirepgyer 0HUOaTh, 4TO KOJHYECTBO TEILIOTHI
Oymer TeMm OoJbIlle, YeM OOJIBIIIEe MACCA KUK OCTH.
Kpome TOTr0o, MOMXHO IIPEAIIOJOMUTE, YTO JJIs pas-
HBIX KUTKOCTEH OJHOHM B TOH Ke MAacChl 3TO KOJH-
YeCcTBO TeILIOThL OymeT pasHbIM. /[eJo B TOM, 4TO
CHJIBI BBAMMHOI'O IIPUTAKEeHN A MexXIy MoJIeKy.Ja-
MM Pa3HBIX XXHUAKOCTEH pPasJIWdYHLI U OJA yAaje-
HHUA MOJIEKYJ IPYT OT Ipyra TpedyeTcsa COBEPIINTL
pasuyo pabory.

OnuITH TOATBEPAAIOT 3TH IIPEAIIONOKEeHNA U
MOKAa3bIBAIOT, UTO KOJIMYECTBO TEeILIOTHI, HeoOXo-
AUMOe AJIA IIpeBpalleHud KHUIAKOCTH B IIap IIpH
TeMIlepaType KHIIeHHus, IPAMO IIPOIIOPIIHOHAJIBHO
Macce MXKHUJAKOCTH H 3aBHCHT OT PoJa KHUIKOCTH.

KoanuecTBo TeNaoThi, HeOOX0AHUMOe A NMpeBpallleHHA KUTKOCTH Maccoil
1 Kr B map npH TeMmnepaTrype KHIIeHUs, HA3bIBAKOT y/AeJIb HOH TelJ0TOol Iapo-

obGpazoBaHuA.

YaeabHYIO TelJaoTy mapoobpasoBanua obosHa-
YyaoT OYKBOH L 1 BEIYUCIAIOT 10 hopMyIe

A

m

rae @ — KOJUYecTBO TeILJIOTHI, IOJYUYeHHOe KU -

KOCTBIO, M — Macca oOpasoBasiierocd napa. Exu-

HHUIIA VIeJbHOH TeIJIoThI IapooOpasoBaHHA —

Jox

0HCOY1b HA KUNLOZPAMM {FJ

*

Yoenvrnas menaoma napoobpas3o8aHus noKa-
3vleaem, HA CKOJAbKO YBEAULUBAETMCA 6HYMPEH-
HAA IHepeua Hudxkocmu maccoit 1 Kr npu nepexo-
Oe e€ 68 nap npu memnepamype KuneHus.
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3HadeHUsA YIeJbHON TeILIOTHI mapoobpasosa-
HHUA ONpelendAlTcA sKcIepuMeHTalbHO. B Tab-
JHuIile 8 IpUBeleHbl 3HAYEHUA YAeJbHOH TeILIOTEI
mapooOpa3oBaHuA A HEKOTOPBLIX IKHIKOCTeH
OpH TeMIIepaType KUIIeHUA U HOPMaJbHOM aTMO-
chepHOM IaBICHUHA.

Ta6nuua 8. YenbHas Tennora napoobpasoBaHus HEKOTOPbIX BELLECTB
(NpU TemMnepaTtype KUrneHwWs U HopmManbHOM atMochepHOM AaBNeHuH)

Beniecteo L,108 A BemecTBo L,108 L3
KT KT
Bopa 2,3 ddup 0,4
AMMuak ((KHAIKHR) 1,4 Pryrs 0,3
CroupT 0,9 Boapyx (3rumkwmii) 0,2

Haopumep, u3 TabIUIEI BUAHO, YTO VAEIbHASA
TeILIoTa IapoobpaszoBaHus Boasl 2,3 « 106 "E[{—}:‘{ 1O

0O3HaYaeT, 4TO A IpeBpalnesnsa 1 Kr BoAbl B Iap
npu temueparype kunerud (100 °C) HeobxoamumMo
zarpatuTsh 2,3 * 106 3k suepruu. Ecau HauanbHasa
remreparypa sogsl Hizxke 100 °C, To morpebyercs
OoJblile DHEepPruHn.

U3 dopmMynnl aasa ompefesieHUsA yAeILHOH Te-
ILIOTLI IAapoo6pas3oBaHUA IIOAYUAM (HOPMYIY AJIA
pacuéra KOJIMYeCcTBA TeIIOTEI, HeoOXO0AMMOTO JJIA
oOpalleHud B Iap XHUIKOCTH MACCOM m.:

Q=Lm.

powdbil Bonpanoit mnap, conpukacadchb C XO-

= JIOAHBIM TIPpEJAMETOM, KOHJeHCHUpYyeTCcs
% , (puc. 44). IIpu sToM BEIZeIdgeTCA DHeEp-
P . i rus. TodHBIE ONBITHI ITOKA3BLIBAIOT, YTO
b= = nap, Kondencupyacn, omoaém mo KoJAU-
&_/ i yecmeo menJjomust, KOmopoe nowJo Ha

o e

-

g
)

i e20 obpaszosarue.
‘% ; KolmuecTBO TEILIOTHI, BBIAEIAIOINeecsd
I PH KOHJIeHCAIINHU [1apa Maccol m, TaKiKe
Puc. 44. Konpescanua napa onpeneasoT no opmyae: Q = Lm.
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YnenbHas TeiLiora napooOpa3oBaHUA IIOKAa3bI-
BaeT He TOJNbKO, KaKoe KOJHUYECTBO TEILJIOThI IOTJIO-
IaeTca MKUIKOCTLIO Maccoii 1 Kr Ipu Imepexoje eé B
nap, HoO U KaxKoe BBIJeNAeTcA IIPU IIpeBpalieHun
nmapa Maccoi 1 Kr B XKUJIKOCTBL IIPH TeMIIepaType
KHIIeHUA.

ITpumep. Kakoe KOMHUIeCTBO TEILIOTHI HEOOXO-
IUMO 3aTPaTUTh, YTOOBI 3 KI' 3upa, B3ATOTO IPH
remueparype 20 °C, obparurs B map?

3anuIneM ycJI0OBHe 3aa4Yd U PEIIAM eé.

HaHo: Pemenmue:
m = 3 Kr Jloa marpeBanua sdgupa ot 20
i =90 °C mo 35 °C (TeMirepaTyphbl KHIIe-
tl _ 35 0C HUA) moTpebyercsa KOJIHYECTBO

2 TeIlJIOTHI:
c=2350 25 | Q =cm(t, - t,),
L=0,4-106 2% | @ = 2350 ;f-[.}f—c'EHPx

KT

Q—2 X (35°C—20°C)=

=105 750 I;x ~ 0,1 - 106 ITx.

KommgecTBO TeIIoThl, HEOOXOZHMMOE AJA IIpe-
BpaleHusa sgupa B map IIpM TeMOepaType KHuie-

HUA:
Qy = Lm,
Q,=0,4-106 2% . 345 — 1,2 106 [T
O6111e€ KOITUIECTBO TEILJIOTHL:
R=Q; +Q,

Q=0,1-106 T + 1,2 - 106 IIoxc = 1,3 - 106 Iox.
Orser: Q@ = 1,3 - 106 [T:x.

1. Ha 49ro pacxogyeTca KOJIHIECTBO TEIJIOTHI, IIOABOJUMOE K IKHIKOCTH
mpu Kuneaun? 2. Yro HA3BEIBAIOT YAIBHOH TEILJIOTOH mapoobpazoBanus?
3. KakoBa emuHUNA YAETBLHOH TeITOTHI mapoobpaszosanua? 4. Oounrure
OTIBIT, KOTOPBIH MOKA3LIBAET, YTO NPH KOHIEHCAIHH Iapa BbIIeIseT-
cs sHeprusa. 5. Kak paccuuTars KOJIWYECTBO TEIJIOTHI, HEOOXOAUMOe s
MPEeBPAaIeHNu A KUAKOCTH B IAP IIPH TeMOeparype KUIeHus ?
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1. Ha cronbKo BHYTpeHHAA dHepruas mapoB sdupa mpH Temmoepatype
35 °C u mopManbHOM aTMOC(HEDPHOM AaBIeHUH OOJILINE BHY TPEHHeH dHep-
THH JKUAKOTO 3¢hUpa TOH Ke MacChl IPH TOH JKe TeMIepaTtype?

2. Ha pucyseKe 45 npuBeéH rpapMK 3aBHCHMOCTH TeMIIEPATYPEI BOJIBI OT
BpeMeHH €€ HarpeBaHusa. KakWM mpomeccaM COOTBETCTBYIOT YYACTKH

rpadbura AB, BC, CD, DE, EF?

£,°C F
120 £, °CA
100t D E
80+ 1
601
401
zg B/c | -
_201; T, MHH 0 T, MUH

Puc. 45 Puc. 46

3. Ha pucyake 46 mpueemensl rpapMKH 3aBHCHMOCTH TeMIIEPATYPEI OT
BpeMeHH IS ABYX JKHIKOCTEeH OfMHAKOBOM MACChl, HArPeBaeMbIX Ha I'o-
peiKax ONMHAKOBOM MOIMHOCTH. YAeJbHaA Temwiora napoobpasoBaHusa
KaKOoH sKHUIKO0CTH Oonsmre?

| \)\ YMPAMXHEHUE 19

N, ol

.

1. Ilouemy BHYTpeHHASA SHEPTHA BOOAHOrO mapa mpu Temmeparype 100 °C
fonbIre, YeM BHYTPEHHAS SHEPrHUA BOABI TOH K€ Macchl ONpPH TOM Ke
TeMoeparype?

2. Kakoe KOJIHWYECTBO TEHJI0THI HeOOX 0OMUMO BATPATHTE, YT00HI 2 KT CIIUPTA,
BaaToro npu Temoepatype 20 °C, o6paTHUTE B Tap IPH TeMITepaType KHIle-
HUA?

3. Hazopure mpomnecchl, KOTOPEIE HAZO OCYINECTBHTEL, YTOGLI: a) BOAY, BaA-
Tyio mpu TremoepaTtype 20 °C, mpespaTHTh B 0ap, HMEOIIHH TeMOEPATYPY
120 °C; 6) adup, Ba3areiii npu Temueparype 125 °C, oxnaguts g0 Temie-
patypsi 20 °C. (AtmocdhepHoe naBieHre HOPMAaJIBHOE. )

Iaa xaxmoro cay4as DOCTPORTE OPUMEepPHEBIH rpaduK 3aBUCHMOCTH TeM-
epaTyphl BeI[eCTBa OT KOJMHUYECTBA TEIUIOTHI, MOJYYeHHOr0 OT Harpesa-
TeJIA WJIH OTAAHHOTO OKPYKAIOM[HM TeJIaM.

4. B kacrtprose 6ypHO KHOHUT Bofa. B Heé moMeIIaoT MeHBIIVIO KaCTPIOJIO
¢ Bomo#, Harperor n0 remmeparypsl 100 °C. 3akuouT 1M Boga B MAIOH
Kacrtpone?
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5%,

6*.

B mapHMKOBEIX XO03ANCTBAX A8 YHHUYTOMKEHHS JHYHHOK BpeIHTeIeH
rpyHT obpabaTeiBaior ropaduMM BoAsHBEIM mapoM. OmnpenenuTte pacxof
napa Ha KyboMeTp rpyHTa (Macca mapa, HeobXoguMasd AJIA HATPEBAHUS
1 M3 rpyHTa), ecau rpyHT Hago Harpets ot 15 go 95 °C. IlnotHOCTE rpyHTA

B cpemHeM pasHa 1,8 —
C

5> CPeAHAS yJelbHAs TeIUIOEMKOCTh IPyHTa
M

JIE

800

p o0 TEMIIepaTypa HCTONb3yeMoTo napa 100 °C.
B cocya ¢ Bogoit, BaaToi opu remoeparype 0 °C, BOycTHIAM BOAAHOH map
maccoii 1 xr npu remuepaTtype 100 °C. CnycTa HeKoTOpOE BpeM4 B cocye
yeramosruaack remaeparypa 20 °C. KaxkoBa mepBoHAYATIBHAS Macca BOIbI
B cocyzne? TennmoobMeH ¢ OKpPY)KAaOMEeH cpeoi He IPOHUCXOIUT.

3AOAHUE 14

Puc. 47. PaboTa pac-

IIAPAIOIIET0CH BOIA-

IMpugymaiiTe HECKOABKO 3amad, MCHONB3YA Aanasie Tabmun 7 u 8. Obme-
HANTECH C TOBAPHILEM YCIOBHAMHE 3a7a4 M PEIHTE HX.

PABOTA A3A U NAPA NPHU PACLLUPEHUU

YemoBek Aasa obilerdeHWs CBOEro TpPyAa H30-
Opén pasnu4YHBIE MEeXaHH3MLI U MamuHbl. Cpenn
HUX OOJNBLIIIOe 3HAYeHWe HMeloT apurarenu. Ha
OpaKTUKe IIHPOKOEe PACIIPOCTPAHEHNEe IOJIVY TN
TeIIJIOBBIE IBUTATEJIN.

I[Iponenaem onbiT. [Ipo6upky ¢ Bogoil 3akpoem
OpoOKOM M VKPEIIUM B CIIeIIHANbLHOM Jep:KaTelie
(puc. 47). Bynem marpeeats Boay. Korma oHa 3a-
KHIIAT, 00pasoBaBIINiica IIap BeIObLeT IpoOKYy, co-
BEPIIHB IIPU 3TOM paboTry.

PaccmoTpyuM 3HepreTHdecKme IpeobOpa3oBa-
HHUA, KoTopble npousonumu. IIpu cropannu crup-
Ta IPOMCXOOUT BEIJIeJIeHHUEe sHepruu. YacTs eé ne-
penmaérca Boje. B pesynbTaTre Boma HarpeBaeTcs
BCEé CHUJIbHee, HauMHAaeTcA eé Kumenwume. O6paso-
BaBINHIICA HajJ BOJOH IIap, pacIIupAach, COBep-
niaeT MexaHudecKyroo pabory. IIpu aTom mpoOke
coobIraerTcsa KUHeTHUYECKAA dSHeprud.

Mok HO HIpeacTaBUThL pacCMaTPHUBAEMBIN IIPO-
Iecc B BHAE CAeAyIoniel cXxeMbl:

CropaHHe TOILJIMBa —— HarpeBaHHe XDJID,I[HOfI

HOTO IIApA BBI3LIBACT BOJBI 0 KUIIEHUA U oﬁpasoBaHHﬁ mapa —> coBep-
ABHKeHUe TPObKM IeHNe MeXaH MIeCcKOoi paboTHhI.
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(1736—1819)

IMoTnasnckAil HHM¥ EHEP-

nzobpeTaTeNb, YCOBE PIIEHCTBOBA
VHHBEPCAJBHYIO TADOBYIO MATIIHHY

TennoBoM gBuratens
. Yatra

Takum obpasoMm, BHYTPeHHAS 3HEPrus TOILIH-
Ba CHadYaJja IIepellja BO BHYTPEHHIOI SHEPIrHIO
rmapa, 3aTreM map, paclHiupsasach, COBEPIIIAJ MeXa-
HHUYeCcKYI0 paboTy M 4acThk €ro BHYTPeHHeH sHep-
I'MA TIPEeBPATHUJIACE B KHHETHUUYECKVIO SHEepPIrHIo
OpoOKH.

Bax1mo oTMeTHTE, YTO IIPH 3TOM:

1)yacTe »Heprum TepAeTcs Ha HarpeBaHue
OKPY:KaloIei cpebl;

2) oia Iepegadyy dHEepPruM OT Harpe-

FECOUECTIN IS S0N0. HEQRSGHIAO: RIVOR. Y-
mepaTypa BoAbl ObIJIa HUMKE TeMIIepaTy-

pBI HATPEBATeJIAd;

3) B pacCMOTpPEeHHOM OIIBITE I'a3 MO-
JKeT COBEepPIINUThL paboTy JIUIIE OJUH pPas.

Ilnsa Toro 4roOBI Ta3 MOI COBEpIIATh
paboTy MHOIOKpaTHO, CUCTeMY HeobXo-
OAMO BO3BpAIllaTh B II€ePBOHAYAILHOE
cocroauue. Eciu nmpoObUpKy 3aMEHHTL MeTaJLIH-
YeCKUM IIWJIHUHIPOM, a TpPoOKYy — IMOpIITHEM, XO-
POINO MPUTHAHHEIM K CTEHKAM ITWJIHHAPA, TO II0-
JIVIUM I[IPOCTEHINYI0 MOJAENbL Menogozo deuzd-
meas.

TennoBeIM ABMTaTeleM HAa3BIBAIOT MAlIHHY, B KOTO-
poii BHYTpeHHAA JHEpPTrusd TOIUIHBA IMpeBpallaeTrcs
B MeXaHHYeCKYIO0 3Heprulo.

Taxoili pgBuUrareab OBLI M300peTEéH B KOHIE
XVII B. B Poccuu nepBbIl IOPUIHEBOM ABUTaTe b
OpLI co3man B 1765 r. Heanom Heanosuuem
Ionsynosvim (1728—1766). B nmanpueiniem
TEILJIOBOM JABUTATeNh OBLI yCOBEPIIeHCTBOBAH
Hocetimcom Yammom.

O’ 1. Kax SHCIIePpHMEeHTAJILHO IMOATEePDAHUTE BOSMOMHOCTE COBEPINEHHA Me-
"

XaHu9ecKoi paborsl HarpersiM mapoMm? 2. Kakue npeBpanieHusd sHePIrUA
HMPOHCXOOAT B OIBITE, H300parkéHHOM Ha pucyaKke 47?7 3. Kakwue asurate-
JIH HA3BLIBAIOT TEILJIOBEIMU?
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1. Kakoe nmpeobpasoBanve HEPTHH JEKHT B OCHOBEe pPabOTHI TEILTOBBIX
IOBHraTeiaemn?

2. MoKHO JTH MeXaHWYeCKVI0 3HEePTHi0 MOJIHOCTHI0 MPeBPATHUTH BO BHY-

TPEHHIOI0?

"’_.-'-"-.‘\.‘1
‘*egi YNPAXHEHUE 20

1. Kepocun rakoii Maccel HAJIO C3Kedb, 4T0OBI BeimapuTsk 100 r Boabl, B3A-
Toi mpu Temueparype 50 °C?

2. Ha Kakymo BBICOTY MOMKHO MOIHATE rpya maccoi 100 Kr 3a cuéT sHepruu,
BbIZeIeHHOM mpu cropaaui 10 r Kxepocura?

M ABUIATE/1Tb BHYTPEHHEIO CrOPAHUA

(1858—1913)

JIBurarenab, B KOTOPOM CXKHTIaHHE TOILINBA IIPO-
MCXOQUT BHYTPHU IIWIHHIAPA, I'Me 00pasoBaBIIAICA
ras pacliupseTrcs, Ha3bIBalOT deuzamenem 6HY-
mpenHezo czopanus. K TakuMm jpBUraTenaMm
OTHOCATCA OeH3WHOBBIE MABHUraTeNIM W JIW3EJIH.
JBuratenu BHYTpPEHHEro cropaHusa HIMPOKO HC-
MOJb3YIOTCA Ha Ha3€MHOM, BO3AYIIHOM M BOJHOM
TPAHCIIOPTE, B CEJIbCKOXO03ANCTBEHHOM M CTPOH-
TeJILHOM TeXHUKEe, 3JIEKTPOoreHepaTopax 1 Ap.

HcTropuyecKn mepBBIMH HAaAEXKHO paboTarormm-
M1 OeH3WHOBBIMM IBHUTaTeIAMH cTaln KapbOioopa-
TOPHBIE IBUTATEIH, TOABUBINIHecA B KoHITe XIX B.
lN'opouaa cMech B TAKHX JABUTATENAX TOTOBUTCA
BHE IIUWJIUHIPA B CIIEIMAJIEHOM YCTPOMCTBE — Kap-
0opamope — yTéM pacubliieHU A OeH3UHA B IIOTO-
Ke Bo3Ayxa. B Am3enbHBIX ABHUTaTeNAX roprodasd

cMech TOTOBHUTCA B CaMOM I[WJIHHAPE.

PY/10/1b® JU3E/b IlepBoIii aM3eNBHBIA ABUTATENb OBLI

IIOCTPOEH HeMeIKHM HHxKeHepoM Py-
donvgpom Jusenem B 1897 r.

Hemenknit nH:eHeD, CO3ATENIb PaccMoTpuM yCTPOMCTBO ONHOIH-

HMCIOJIB3YEMOro U CErOHA
IBUTATENSA BHYTPEHHETO

JIMHAPOBOTI'O YeTHIPEXTAKTHOT'O KapOio-

CTOpaHHUA ¢ BOCILIAMEeHeHHEeM pPaTOpPHOTO ABHUIraTeJId BHYTPEHHET'O CI'O-

TOILJIMBA OT BOBHBE[CTBHH

pauud (puc. 48). JIBuraTenb COCTOAT U3

pasorpeToro npH CaTHH BO3OyXa

OUINHIPa, B KOTOPOM IIepeMeIlaeTrcs
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Puc. 48. [Ilsurarenn
BHYTpPEHHETO CTOpaHudA
(kapOropaTopHBLT)

B paspese

a)

nopuienb 5. Ilpu momormu nraryHa 7 mopuieHb co-
eIUHEH ¢ KOJleHYaThIM BajoM 6. B Bepxueil vactu
IMUINHAPa nMeloTca asa kiaanada [ u 2. ITpm pabo-
Te IBUTraTeId B Hy KHble MOMEHTEI KJIallaHbI ABTO-
MATHYeCKH OTKPLIBAIOTCA M 3aKpbIBaloTcsa. Yepes
BOYVCKHOM KaHaJd & B IMUIMHAP U3 KapbropaTopa
OOCTYIIAeT roprodyas cMech, KOTOpas BOCILJIaAMeHs-
eTcs ¢ IIOMOINLI cBeun 3. UYepes BBIIYCKHOHN Ka-
HaJ 4 BEITYCKAIOTCA OoTpaboTaHHBIE Tas3bl.

Pab6ouum uuxaom O0suzamens 6HYMPEHHEZ0
C20paHUA HA3BIBAIOT IIPOLIECCHI, B Pe3YyJIbTAaTe OCY-
HIeCTBJIEHHA KOTOPLIX KOJWYECTBO TEILJIOTHI, BEI-
nenAoNieeca IMIPU CTOPAaHUM TOILJIUBA, TTpeBpalma-
eTcA B MeXaHH4YecKYyio paboTy.

B ueThIpéXTaKTHOM KapOHOpaTOPHOM M JH3EJIb-
HOM ABUTaTeNAX pabouymil ITMKJI COCTOUT W3 dYe-
THEIPEX TaKTOB. Ka'KAbIlI TaKT coBepIIaeTcA 3a
I10JI-000pOTa KOJEeHYIaTOro BaJja.

Taxt enycka (puc. 49, a). Illpu pBuKeHHUH
OOPIIHA BHMU3 B I[HJIHHJAPE IIOJ IIOPIIHEM JaBJe-
HHe YMeHbIIIaeTcAa. B pe3yabTaTre 3TOT0 Uepes OT-
BepCcTHe, OTKPbIBAaeMOe BIYCKHLIM KJjamanom I,
B IMWIMHIP IIOCTYIIaeT roprodas cMmech (B Kap0bio-
PaATOPHBLIX JABHIaTeNAX) WJIHW YHUCTBIA BO3AYX
(B nuzenax). Korma nmuInHAp 3aIONHUTCA TOPIO-

Puc. 49. ITukiabl paboThl ABUTATENA BHYTPEHHET 0 cropadn A (KapbopaTopHOTO)
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TpaHcnopTHbie cpeact-
Ba, B KOTOPLIX UCMONb-
3yeTca iBUratesb BHYT-
pPEeHHero cropaHvs

Yyeil CMeCchIO MJIH BO3AYXOM, BIIYCKHOM KJIallaH 3a-
KpBIBaeTcd.

TakT cowcamuasa (puc. 49, 6). Ilopiiens gBHAKeT-
ca Beepx. 06a kjgamana (BOYCKHOH M BBINYCK-
HOM) 3aKpeITHI. B pesyanTaTe cKaTHUda TeMIle-
parypa paboueir cmecu pocruraer 300—350 °C
npu papiaennu (6—10)-+10°I1a, a Temneparypa
Bo3ayxa B ausenax — 500—600 °C npu masie-
Hun (30—36) - 105 I1a. K moMenTy npubauxeHnsa
IMOPINHA K BepXHeH TOYKEe MeXXKOY 3JIeKTPOoLaMu
cBeuHn sazkuranma (B KapOOpaTOpPHBIX ABHTATE-
JIAX) IPOCKAKHBAaeT UCKpa, U CMech 3aropaeTcs;
B JU3eJLHBIX JBUTATEIAX IPOU3BOJUTCA BIPBICK
rormiuBa Imoj jasieHuem (120—125)+ 105 I1a.
Ono GBICTPO HmepeMeNnIuBaeTesa ¢ BO3AYXOM, U II0-
JydeHHas CMech, CAMOBOCILJIaMeHHBIINCH, OBICT-
PO cTopaer.

TakT pacwupernusa (pabouuit xod) (puc. 49, 8).
O6a kaamaHa mo-npesxkHeMy 3akpbIThl. IIpu cropa-
HUH paboueil cMecH BeIjeasgeTca GOJLINTOe KOJIU-
YeCcTBO TEILJIOTHI, B Pe3yJILbTaTe 4ero HPOHCXOIHT
pacinupeHne raszos, COIPOBOMKAAIOIIEEeCa PEe3KHUM
MOBBINNIeHHeM TeMuepatypsl (mo 1800—2000 °C
B Kap6iopatopHubsIXx 1 1600—1800 °C B guzeInHBIX
nBurarendax) U pasiaeHus (mo (20—35)+10° Ila
B KapOopaTopHbIX " (45—80)+10° Ila B gusein-
HBIX ABuUrarenax). Pacimupsasachk, rasbl TOMKAIOT
IIOPIIIeHL W BMeCTe ¢ HUM KOJIeHYaThIi Baj, Co-
BepIinasg MexaHudecKkyro pabory. IIpm aTom raser
OXJIAXKIAIOTCA, TAK KaK YacThb WX BHYTpPeHHel
SHEPTUU IIpeBpalfaeTca B MeXaHUdecKYIO SHep-
ruio nopinHda. Ilog meficTBeM CHJIBLI JaBJIeHUA Ta-
30B IIOPIIIeHE IIepeMelaeTca BHU3.

TakT evinycra (puc. 49, 2). Ilopaens gBUKeTCA
BBepx. OTKpBIBaeTCA BBLINYCKHOM KJIanaH, 1 HAYU-
HaeTCcA BBIIYCK oTpaboTaHHBIX rasos. [laBieHue
rasoB B UM H/PE B TeUeHH e BCero TaKTa HaXO UT-
ca B npegenax (1,05—1,15)+10° ITa. OrpaGoran-
Hble r'as3bl BBITECHAOTCA IOPIIHEM B aTMocdepy.
ITocse 9TOrO MUK IIOBTOPAETCH.

O6pIYHO B aBTOMOOMIAX HCIIOJbL3VIOT ABHUIa-
TeJIH U3 YeThIPpEeX MUIuHApoB (puc. 50), B Ka:xgoMm
H3 KOTOPBIX IIOOYEepPEemHO IIPOHUCXOIHUT paboumii
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xon. Ilopiay Bcex MUIMHIPOB Bpalma-
IOT OOUH 00U KoJeHuaTweId Bai. Cy-
HIeCTBYIOT ABHUraTenn, uMeroiiue 6, 8
A jpaxe OoJlee MUIMHAPOB. B TaKux
IBHATATENAX obeclrieduBaeTcsa OOJIbIIAA
paBHOMEpPHOCTEL BpaIllleHu A Baja, U OHA
ABJIAIOTCA 00Jiee MOIITHBIMH.

B coBpeMeHHBIX 0€H3MHOBBLIX ABTO-
MOOMJIBHBIX IBHUTaTeIaX KapoOmopaTop-
HbI€ CHCTEeMEI II0Ja49H TOILINBA YCTYIIH-
JIA MecTo 0oJiee COBepIIeHHBIM HHKEK-
TOpHBIM cucTemaM. Ilpm sTom momaga
Puc. 50. Ye TLIpEX MU HIPOBEI it TOIINBA B IHJUHADPBL IIPOU3BOAUTCH
KapOOpaTOPHLIHA JBATATENb NYTEM BIPBLICKA ¢ IOMOIILIO CIIeIHANE-

HBIX (POPCYHOK, a JO3UPOBaHHe TOILIH-
BA OCYILECTBJIAETCH 3JIeKTPOHHBIM OJIOKOM YIIpaB-
JIeHU .

Jluzenn m3-3a UX MACCHBHOCTH JOJITOe BpeMsd
HACIIOJIb30BAJIM B OCHOBHOM Ha cyJaX, TPaKTopax,
I'PY30BLIX aBTOMODOMIAX, aBTrobOycax. B Hacroa-
IIee BpeMdA CO3JJaHbl KOMIIAKTHLIE JU3eJIbHbIe
JOBUTATENHN U AJA JeIrKOBbIX aBToMobOmaeii. Cerop-
HA B Poccuu oxkoyo 5% mapka JerkoBBIX aBTOMO-
OmIeil ocHAINIEeHBI AU3eILHBIMU ABUraTeaamu. Ilo
CPaBHEHUIO ¢ 0EH3WHOBHIMHU ABUTATEJNAMH B BBI-
XJIOIIe Au3esieil, KaK IpPaBHJIO, MEHLIIE YrapHOTo
rasa, HO DOJIbIIIe CAKH ¥ OKCHJJOB a30Ta.

O, 1. Kakoii ABHI'aTeJIb Ha3bIBAKT JBHTATEJIEM BHYTPEHHEro CI‘Dpa_EIIIH?
ES

2. llonb3ysack MOIENBI0 IPOCTEHIIEr0 ABATaTeIA BHYTPEHHETO CrOPAHUA
(cMm. puc. 48), paccKa)XHTe, M3 KAKHX OCHOBHEIX UACTEH OH COCTOHT. 3. 3a
CKOJIBKO TAKTOB MPOHMCXOOUT OOUH pabounit muxsa aepurarens?! CKOIBKO
000pOTOB JlejlaeT TPH 3TOM KOJEHYATHIH Ban asurartensa? 4. Onummre
[pOMecchl, TPOUCXOIAINHE B [BUraTe/ie BHYTPEHHEr0 CrOpaHHUS B Tede-
HIe KaMJoro U3 4eTHPExX TakToB. Kak HaswiBalor 5TH TaKkTeI? 5. KaKkoBEI
pasauunsa B pabore Kap6HOPaATOPHOTO U JU3EIBHOIO [BATATENEH ?

el 1. [louemMy B 4eTBIPEXTAKTHOM JABHTraATe]Ie BHYTPEHHEr0 CrOPAHHA JHINL
OfTMH TAKT HA3BIBAIOT paboaum xomom?

2. Kakue sHeprerudeckue mpeobpasoBannd OPOHUCXOJAT B MPOIECCe TAK-
Ta paciiApeHHA?

3. 3aueM HA 0Ch KOJIEHYATOTO BAJIa JBHUTATEN S HACAKHABAIOT MAXOBHUK (Ts-
JKENBIH CILIOIIHOM THCK)?

4. Bo Bpema ob6pazoBanusa ropmoueii cMecH B KapbopaTope TemmoepaTypa
noHmxkaerca. Kakosa npuumuHa?
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Puc. 51. Cxema
napoBo# TYpOUHEI

Potop napoBo#
TYPOUH bl

MAPOBASA TYPBUHA

I[lapoBrie Typbunbl (ot nar. turbo — BUXDB),
HapAAy C ABATATENAMU BHYTPEHHEro cropaHmusd,
ABJIAIOTCA CAMBIMH PACIIPOCTPAHEHHLIMHA TUIIAMU
TEILJIOBBIX JABUrareyieil. B Hammu JHM IIapoBhIE
TYpPOMHBI CTAJIHA OCHOBHBIM arperaToM TeIlJIOBBIX
M ATOMHBIX 3JIeKTpocTaHInii. OHM TaK)Ke UCIIONb-
3VIOTCA HA MOPCKHAX M PEUYHBLIX CyJaxX B KadecTBe
IBUTAaTeJIel.

B nmapoBoii TypOMHe cHa4Ya1a BHYTPEHHAA dHEp-
I'Ms HAIPeToro Inapa nepexolUT B KHHEeTHYECKYIO
DHEePruio IIOTOKA I1apa, a 3aTeM B KHMHETHYECKVIO
SHeprui0 BpalleHHUsA poTopa (Bpalmarineiica 4da-
CTH) TYPOMHEL.

PaccmoTpuM yeTpOHMCTBO U HNPHUHIIAI PabdoOThI
naposoi Typouusl (puc. 51). Harpetwsiii B KoTe
BOJAAHOM Iap IIOCTyIIaeT B TPYOKH — comma 1.
dopma TpyOOK TaKkoBa, YTO CKOPOCTL IIapa B HUX
YBeJIHYHBAEeTCA, a ero TeMIepaTrypa HpH JBUMKe-
HUM IO TPyOKe ymeHbInaercd. TakmMm obOpasoM,
KHHeTHUYeCKAad 3HepTrud IOTOKA IIapa YBeJIuunuBa-
eTCs 3a CUYET ero BHYTPeHHe SHepruu.

IloTok nmapa 2 manpaBaseTrca Ha JOIATKH 3, 3a-
KpeIlIEHHBIe 110 oboay mucka 4. Jlmck HacakeH
Ha BaJx 5. Baa ¥ [ucK ¢ JomaTKaMu o0pasyioT po-
TOPp TYPOMHEI. BEICTPO ABUMAKVIITUICA ITap OKAa3bI-
BaeT JaBJeHHe Ha JIOIATKH H 3acCTaBJIdeT POTOp
Bpamarbca. Tak KMHeTHMUecKasa dHEeprud IIOTOKAa
rnmapa IIpeBpalfaercsa B KUHETHYECKYIO SHEePIruio
BpallleHusA poTopa TYPOHHEI.

Ha smexTpocranmusax ¢ TypOMHOR COegHHEH
reHepaTop 3JeKTpudecKoro Toka. Ilna BbrpaboT-
KH 3JeKTPUUYeCKOH 3Hepruu HeoOXOAMMO, UYTOOLI
porop reHeparopa sBpaimancsa ¢ dacrorou 3000
060poTOB B MuUHYTY. UMEeHHO TaKyl0 4acTOTy MO-
ryT obecrieduTh IIapoBble TypOuHLI. B 3aBucumMo-
CTH OT HA3HAYEHUA MOIIHOCTEL IIAPOBBIX TYpOMH
MOJKeT OLITh PA3HOM: OT HECKOJbKUX KUJIOBATT A0
1 200 000 xBT.

Hap ycopeplnleHCTBOBaHMEM KOHCTPYKIIMHM IIa-
poBO# TypOMHBI paboTannm B pasHoe BpeMdA yueé-
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HbIe 1 MH:KeHepbl MHOI'uX cTpaH. Tak, IIBegCKHNI
un:kenep I'ycmae 0de Jlaeanv (1845—1913)
B 1890 r. mpenIouI KOHCTPYKITUIO COILTA, II03BO-
JISIOIEro IMOJYYATH CBePX3BYVKOBLIE CKOPOCTHU IIa-
pa. 9TO COILIO UCIOJIb3VEeTCA U B HACTOAIIlee BpeMs
A Ha3bIBaeTcsa coIwio JlaBansa. A aHITIMACKHUU Me-
xauuk Yapns Hapconc (1854—1931) B 1884 r.
3araTeHToOBaJI MHOIOCTYIIeHYaTyw Typouny. B Ha-
crodamnee Bpema Typbunabl IlapcoHca aBaAmTCA
OCHOBHBIMU JBUTATEJIAMH 3JIEKTPOCTAHITAM .

Q | 1. Kakue mnpeBpameHHA SHEPrHH NOPOHCXOLAT B OapoBoii TypOmHe?
a 2. BuéMm pasnuune B yeTpolicTBe TypOuH 1 mopImHeBsIx Mammuu? 3. Ma ka-

KHX 4JacTed CcoCTOMT mapoBas TypOuHa u Kak oHa paboraer? 4.Tme wmc-
MOJB3VIOTCA TapOBbie TYPOHHBI?

N3 ncropum TennoBsixX ABUrarenen

B lll B. 00 HAWen 3pbl rPEYecKnii MaTteMaTMK U MexaHuk Apxumenq nocTpo-
U NyLWKY, KOTOpas cTpensana ¢ noMoLlsbio napa. PucyHkm nywkmn Apxumeaa v
eé onucaHue Obinn HanaeHbl cnycTa 18 ctoneTwin B pykonucax JleoHapgo ga
Burum. Kak xe cTpensina ata nywka? OguH KoHew, CTBOa CUNbHO pa3orpesa-
N1 Ha orHe. 3aTeM B HarpeTylo 4acTb CTBOMA Hanueanu soay. OHa MrHOBEHHO
ucnapsanach v npespaiwanacs B nap. lNap, pacwumpsasack, C CUN0ON U rPOXOTOM
BeiOpaceiBan sgpo. CTteon nywku npegcraensan coboi umnuHap, no KOTopomy,
KakK NopLUeHb, CKOJIb3KW10 94p0.

Tpemsa cTtonetusamMmu nosxe Nepox Anekcangpuiickmni onucan npubop, Ko-
TOPbLIA CeYac Ha3bIBAKOT repoHOBLIM Wapom (puc. 52). OH npeacTaBnseT co-

Puc. 52. T'epoHoE map
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0 NoNbIA Xenes3Hbli Wap, 3aKpennéHHbIi Tak, 4TO MO-
XEeT BpallaTbCAa BOKPYr rOPU30HTaNbHOM ocu. V13 3akpbl-
TOro KOT/a C KUNsaLlein Boaoi nap no Tpybke nocrynaer
B WWAp U 4epe3 N30rHyThbie TPYOKU BbIPLIBAETCA HApYXYy.
Mpw aTom Wiap NpuxoauT BO BpalleHue. [epoHoB wap —
npoobpas peakTUBHbIX ABUTrATENEeN.

Yepe3 16 cTtoneTtuia, B 1629 r., UTANbAHCKUIA YYEHDLIN
Adxosannmn BpaHka onvucan gsurartesnb, B KOTOPOM UC-
nonb3oBanacb aHeprua napa B Apyrom suge. 910 6bino
KONIeCO C nonarkamm, B KOTOPOE C CUNou ygapsina cTpys
napa, 6narogaps 4emy KONeco Ha4YvHaio BpallaTbCs.
Takum 06pa3om, no cyLecTry, Obina naobpereHa napo-
Basi TypOuHa.



D Kakue npeBpalneHus SHEPTHH MPOHCXOAAT B MyIIKe Apxumena ¥ repo-
. HOBOM TiTape?

Harpesatens

e

A
PaGouee g
TeJN0

y @
XonoaunsHUK
MpuHUKMNKUanLHas

CXeMa Tennoeoro
ABHraTens

KnAa TEN10BOro ABUrATENA

B npegmiayimux maparpacgax 6bLIH paccMoOTpe-
Hbl YCTPOHCTBO W IIPHUHIIAII PabOTHI JBUTATEJA
BHYTPEHHEI0 CropaHusd W [IapoOBOH TYpOWHEL.
B KaxaoM U3 3TUX JABUTATeNIel SHEePTU A, BhIJAEN -
oIinasaca IpU CropaHUHM TOIJIHABA, IpeBpalllaeTcs
B MexXaHn4decKyo pabory. OgHaKo 4acTh 9HEPTHH
Hen30eKHO TepsAeTcA U He MOKeT OBITh UCIIOJIB30-
BaHa moae3Ho. PazbepémMcsa, ¢ 4eM CBA3AHBI 3TH
IOTEePH W IIO3HAKOMHMCHA C KOJIMYECTBEHHOM Xa-
paKTEePHCTUKONU 3(hpeKTUBHOCTH IIpeobpaszoBa-
HUA DHEePTHUH TEILJIOBLIM JBUTATEEM.

B nio6oM TermoBOM JABHUTaTesie MOMKHO BbIJe-
JUTHL TPU YACTHU: HAZpesameanb, pabouee meno, xXo-
JnodunvHurx. Pabouyum TeJIOM OOBIYHO CIYKHT IIap
nnau ras. B Harpesaresie npu CKUTaHUM TOILIHMBa
BBIeNAeTCA 9Heprud, KoTopadA UAET Ha Harpepa-
Hue pabouero tema. Pabodee Teno, pacrapafacsk,
coBepiaer pabory. OgHaxo HaMm Tpebyercsa He of-
HOKpaTHOe pacIllipeHHe, a IMUKJIndecKasa pabora
nBurarensa. Ilosaromy pabodee TeJjlo HaJl0 BEPHYTH
B MCXOJIHOE COCTOsIHUE, T. €. ciKaTh ero. IIpu aTom
pafoTa, 3aTpadeHHas Ha CiKaTHe, AOJLKHA OLITH
MeHbIIle paboThbl, COBEPIIEHHOW IIPH pacIIupe-
HuHU. I[1a aroro coxarue OCyllecTBIAIOT, IPUBeIA
CUCTEMY B KOHTAKT € XOJOAUJIBHUKOM (Teom
c OoJiee HUBKOH TeMIepaTypoii). XoJoTUIEHUKOM
MOJKEeT CIYKHUTh OKPY:Kaloliad cpeja.

CormacHo 3aKOHY coXpaHeHHA dHeprul Mexa-
HU4Yeckasa pabora, coBepriaemMas ABUTraTeJaeM, He
MOJKeT OBITE OOJIbIIIEe SHePIHH, IIOJYYeHHO! OT Ha-
rpeBarens. JacTs 9Heprum pabodee Telo OTHAET
xononunbHUKY. [loaTomy cosepwaemas paboma
MeHbuwe Koaudecmea menjombvt, NOAYHLEHHOZO
om nHazpesameds.
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O6Go3HAYMM KOJHYECTBO TEILIOTHI, IIOJIYIYEeHHOE
pabo4uM TeJIOM OT HarpesaTeJid, €, KOIUIECTBO
TEILIOTHI, OTAAHHOE PAab0YUM TEJIOM XOJO NUILHU-
Ky, @5, paboTy, COBepIIEHHYIO JBHUTaTeseM, A.
Torna A = @, — @,. B melicTBUTEJIBHOCTH COBEp-
IméHHaa paboTa elé MeHbIle. JTO CBA3aHO C Ha-
rpeBaHHEM JeTaleil ABUTaTe s, HATUYHUEM Tpe-
HHAA MEXKJIY HUMHA U T. JI.

OTHoOIEeHHEe COBePIIEHHON ABUTaTe/IeM PaboThl K KOJIMYECTBY TeILIOThI, BhI-
OeJIHBUHIEMYCH NPH CrOPaHHH TOILIHBA, HA3BIBAKT K03 (PUIHMEeHTOM I0JIe3-
HOTO HeiicTBHA Temosoro asurarenda (KIL).

YecKy1o?

KospdumuenT noaesHoro gecTeua obo3Hada-
IOT I'PeYeCcK Ol OYKBOIL 1) («2Ta»).
KIIJl] TennoBoro aBuraTenas pacCYMTEIBAIOT IIO

popmyie:
o
n Q

Tax Kak HeKOTOpOe KOJMYEeCTBO TEIJIOTHI pa-
bouee Texo mepefaeéT XOJOAHJIBHUKY, To A < @,
n Koa(h(pHUIIMeHT II0Je3HOI'0 [eHCTBHUA Bcerma
MEHbIIle efUHNIBI. YACTO ero BRIPAKAIOT B IIPO-
1neHTax, rorga ropopar, uro KIII meusie 100% .

n=2-%.100%.
Qy

Hanpumep, KIIJ] coBpemenHBIX TypbOoarpera-
ToB MozkeT pocturats 40—50%, O0eH3HWHOBOIO
asurarensa cocrasaaer 20—25% , nuzena — 35%.

1. [Touemy B TEMIOBBIX ABUTATENIAX TOJBKO YACTH 9HEPIUH TOILJINBA UAST
HAa COBepIIeHHe Mexanmdeckoi paborer? 2. Yro naserearor KIL] rerwoso-
ro gsuratens? 3. [louemy KIIJl xurarena measmre 100% ?

1. MoxnuO a1 BHYTPEHHIKO SHEPTHH NOJHOCTHH) NPEeBPATHTE B MeXaHH"~

2. IlpueemuTe TpHMepE] MABECTHEIX BAM TEILTOBEIX ABHTaTenei. Yro ciy-
JKHUT B 9THX JABHraTeIAX HarpepaTejeM; XomoquibHuKoM? YTo uernoas3y-
eTcs B KadecTBe pabouero Tena?
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1. KoawmdecTBO TEIJIOTHI, TOJyYeHHOEe pafo4MM TEJIOM TEIJIOBOr0 JBHTATE-
JiA 0T HarpeBaTess, pasHo 35 KIk. 3a To :Ke BpeMA XOIOLHIBHHKY ObLIO
nepegano 75% nonyuennoi sHepruu. Hatigure KI1I neurarens u cosep-
MEHAYIO0 UM paboTy.

2. Tennopoii geurarens ¢ KIII 12% cosepmaer 3a muka pabory 150 Jx.
OnpenenuTre KOJWYIECTBO TEILJIOTEI, OTAAHHOE 38 MAKJI XOJIOTAILHAKY.

3. KosawmuecTBO TENI0THI, OTAaHHOE B aTMOoc(hepy TEIUIOBLIM JIBUTATEIEM 3a
onuH uKJI, paBao 15 k. KITI aeurarena 15% . Oopemenure Koarude-
CTBO TeILIOTEI, HOJYIeHHOE 3a ITHKJI OT HarpeBaTels.

3arpsasHeHue oKpyXalollei cpeabl

YckopeHHOe pa3BuUTUE TEXHUKWU BblABMHYNO Ha MEpBbii nnaH npobnemy
B/IMAHMA YenoBeka Ha cpeay ero obutaHua. OT NnpaBUILHOIO U CBOEBPEMEH -
HOroO peLleHus BONnpoca OXpaHbl OKPYXaLeii cpenbl BO MHOMOM 3aBUCAT 3[0-
poBbLE 1 6NAarococToAHUE NI OESN, XUBYLLIMX HA 3eMJie ceildac, U Ux NOTOMKOB.

Hay4HO-TexHu4eckas peBoNiouus 1 eé OOCTUXEHUA CNOCOOCTBYIOT pasBu-
TUIO OBLLIECTBA U KaXKJ0M NNMYHOCTU. A 3TO, B CBOIO 0O4epedb, OTKPLIBAET LWUPO-
KWiA MPOCTOP AN JanbHEWLWEero passuTus NPOMbILLNEHHOCTU, TpAHCNopTa v
apyrux obnacrei akoHOMUKK. HO 3TOT npouecc MMmeeT CBOWM OTPULATENbHbIE
CTOPOHBI.

Bo MHOrux ropoaax Mmupa cyLiecTBeHHO 3arpsa3HaoT aTMocdepy BbiOpoChi
Bpe[HbIX BELWECTB ABuraTtensaMmm asTomobunein. Hanpumep, B61131M OCHOBHbIX
MarucTpanei KoHUueHTpaumsa aaoBuToro yrapHoro rasa (CO) npeBbiiaeT ao-
nyctumyio B 2— 10 pas, okcmuaos asota — no4tu B 16 pas. 310 NnpuBOAMT K TO-
MYy, YTO N0Oun, XUBYLLUME B AOMaX, pacnonoxeHHoix B 10—50 M OT npoesxei
4acTu KPYMHbIX OOPOr, B HECKONLKO pas Yauie O0N1eoT OHKONOTMYECKUMU 3a-
boneBaHuaMU 1 BONE3HAMM ObiXaTeIbHOW CUCTEMBI.

K akonoruyeckum katactpogam BEAET U yTeyka Tornamea u3 TpaHCNopPTHbIX
cpencte. MI3aBeCTHbI MHOrO4YUCNEHHbIE aBapuK, Npoucxojsiime ¢ TaHkepamu
émkocTbio 100 T n 6onee, B pe3ynbTarte KOTOpbiXx B MUpoBO#I okeaH nonana-
et bonbwoe konn4ecTBo HedTenpoayktoB. CogepxaHue HedTEenpoayKToB,
Hanpumep, B YEpHOM MoOpe B 2 pa3a Bbllle HOPMbI. Takoe 3arpasHeHue npu-
BOOUT K TOMY, 4TO NTMOHYT LEeHHble Nopoabl pbib, yMUpaeT pacTMTeNbHOCTb Mo-
Depexbsa, 4TO NarybHo OTpaXaeTcs Ha 3[10P0BbLE NIOOESNA.

Bpen okpyxawouwein cpene HaHOCAT U CYLIECTBYIOWME TENNOBbIE 3NEKTPOo-
cTaHuumu. Mx akcnnyatauus ceBs3aHa CO 3Ha4YUTENbHbIMU BbiIDpOCaMu B OKPY-
Xawlwyo cpeny NpoaykToB CropaHusa opraHu4eckoro Tornavea (30Nbl, OKCU-
[OB Cepbl, OKUCU yrnepoaa, caxu, yrneeoaopoaos 1 a3ora).

97




Mepbl no 6opbbe c 3arpa3sHeHneM OKpyXxalLwein cpeabl

YenoBe4ecTBO cTOMT nepen npobnemoit coxpaHeHus uocdepbl U OKpy-
Xawuwen cpensl. Ona HOpManbHOW XWU3HM HAO0 UMETb HUCTYKD BOAY, HMC-
Thiid BO34YyX, 3[0POBYIO MNULLY M COCEACTBO BCEro XMBOIMQ: PacTeHWn, MTuL,
3Bepeit. bea atoro YenoBeyeckas XuM3Hb HeMbIcTUMa. EcTecTBeHHO, 4To By-
ayuiee 4yenoee4yecrtsa — 3a nporpeccom. Ho aT1oT nporpecc O0J/IKeH 0cy-
WeCTBNATLCA He 3a CYET npupogbl. lNMpuemnembl TONbKO npupoaocbepe-
ralowme TexXHoNnormm. PaccMoTpyUM HEKOTOpPbIE U3 HUX, HanpaBlieHHble Ha
yMEeHbLUEHWE 3arpa3HeHus OKPYXKaloLen cpenbl BbIDpocamMmm aBTOMOOMNbHbIX
OBUrarenemn.

Bonbuioe npeumyllecTBOo AaET NpUMMEHEHWE ra3oBOro TOnJuvBa BMECTO
6eH3uHa: B 2—3 pasa CHUXaeTCcs pacxom TOrMBa, Pe3ko yMeHbLLIAeTCH TOK-
CU4YHOCTL OTpaboTaHHbLIX ra3oB, AoObi4a raza TpedyeT MEeHbLUUX TPYAOBbIX
U MarepuanbHbiX 3artpar, npu ero MUCcnoNb30BaHUKM YBENUYMBAETCH CPOK
cnyxbbl OBuratensi, ceedeil 3axuraHusa. NepcnekTMBHbLIMU B 3KONOrM4ec-
KOM njaHe saBnsTca asurartenu, paborawwme Ha Bogopone. Bwicokas
TENNOTBOPHAs CMNocoOHOCTL BOAOPOAA, OTCYTCTBUE BpPEeOHbIX BbliOpPOCOB
(npu cropaHumn obpasyeTca Nvilb BOAAHOM nap) AenaioT Boaopoa nepcnek-
TUBHbIM U 9KOJIOMTMHYECKMU CaMblM YMCTBIM BUOOM Tonnuea. bonbluioe byayuiee
1 32 ANEeKTPOMOOUIAMK, KOTOPbLIE YXKE NOABUIMCH Ha A0porax BO MHOIMMX cTpa-
Hax.

MogBoas uUTOr BCEMY CKas3aHHOMY, MOXHO caenaTte Cneayilumi BbIBOA.
Ecnu paHblle npupoaa Morna camoBOCCTaHABNUBATHLCA, TO B 3MOXy Hay4HO-
TEXHUYECKUX PEBOIOLUMIA TAKOE CAMOBOCCTAHOBJ/IEHME HEBO3MOXHO. HenoBek
[OMKeH noMmoraTb NPUpoae BOCCTaHaBNMBaTb €€ PecypChl.

MUTOI'K rNABbI
Brr ysmanm, 9To XapakTepusyeT TeMIilepaTrypa

1 KaK €€ U3MEePUTh, YTO TAKOEe KOJHUYECTBO TEILIO-
ThI 1 OT Yero oHo 3aBucHuT. IloHumMaeTe, 94TO TaKoe
BHYTPEHHAA DHEPruda U KaK eé U3MEeHUThb, OT Yero
3aBMCHUT BJAXKHOCTH BO3JYXAa, YeM OT/IMYAEeTCs Ha-
CBIII[EHHBINA IIap OT HeHACKIIIEHHOTO.

Mo:xeTe IPpUMEeHUTh 3aKOH COXpaHeHHs dHep-
'Mid K TeILIOBBIM IIpolleccaM, OOBACHUTL, UeM
pPa3auYalOTCA TEILIONPOBOAHOCTh, KOHBEKIHUA H
U3JIyUYeHne. YMeeTe PacCUUTATE KOMHMYECTBO Te-
ILJIOTEI, IIOJIYUYEeHHOE U OTJAAHHOE TeJIOM B pasjinud-
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OoBCYANM?

) Tp—

NeasaHoi KanopuMmeTp

HBbIX TEILIOBBIX IIpOoIlleccax, ONpPele/IMTh BJIaMK-
HOCTB BO3JIyXa.

Temmeps BBI 3HaeTe, KaKk paboTalOT TeNJIOBEIE
JABUTATENIM W KaK OXapaKTepus3oBaTh 3(PPeKTHUB-
HOCThL IpeoOpa30BaHUA SHEPIAH B HAX.

I[IpouuTaiiTe onucanmue ONLITA, B3ATOIO U3 IIO-
nynsapaoro B XIX B. yueOHUKA (pU3UKM U3BECTHO-
ro neparora K. II. Kpaesuua.

«Ecim Harperoe Q0 HEKOTOPOH TeMIIepaTypPbl
(mamxpumep, xo 50 °C) Teno a (Hanpumep, cTorpam-
MOBVIO MeJIHVIO TUPBKY) IIOMECTUTE B VIVIVOJIeHHe,
clleJIaHHOE B KYCKe Jibjla A 1 3aKphIBaeMoe JIPyruM
KYCKOM JibJia B, To Teso 6yaeT oxXJIaKaaThCcA, YCTY-
Imadg CBOIO TEILIOTY JIbAY W IIpeBpallad ero B BOAY.
Yepes HeKOTOpOE BpeMsA TeJIO IPHUMET TeMIlepaTy-
PV pacTasaBIlled BOJOLI U JIbJa, T. e. 0 °C, u panpHeii-
I1ee TagdHHe IpexkpaTurca. Boga Mo:Ker OBITHL CO-
Opana ry0Koo, W KOJMYeCTBO 0Opa3oBaBIIIeHCcs
BOJbI OIIPEIeJIEHO B3BEIIITUBaHeM; OHO MOYKET CJIY-
JKHTHh MEPOIO TOH TEILJIOTHI, KOTOPYIO TEJO IIoTeps-
Jo0, oxaagusinucek or 50 mo 0 °C, ¥ KoTopyro HamoO
eMy COOOIIUTDL, YT00BI HATpeTh ero oT 0 go 50 °C».

JlepssHoii KajgopuMmeTp oOJiajaeT pAIOM IIpe-
HUMYVINECTB II0 CPABHEHUIO ¢ APYIHMH KaJIOpHUMe-
TpamMu. I IaBHOE U3 HUX — 3TO IPaKTHUYECKH II0JI-
HOEe OTCYTCTBHE paccesaHUA dHEPruu B OKPyKaio-
OIyIo cpeny.

Kak, ncnonb3ysa NJaHHLIA 9KCIEPHUMEHT, OIIpe-
JTeJIUTL VIeJbHYIO TeILIOEMKOCTE Meau ?

NMPOEKTbl U MCCNEAOBAHUSA

1. «Jleganoi KamsopuMeTp» (BO3MOKHAsA (hopMa: mpes3eHTanud,
OIIBIT, MaKeT).

2. «OnuIT @paHKINHA 10 U3YVUIEHHUIO U3JIYUEHUA U IIOTVIONIeHA
9HEPTUM CYKHOM pasHOoro IBeTa» (Bo3MoOKHadA dopmMa: mpe-
3eHTaludA, OILIT, pedepar).

3. «Mosa yMHaaA Tenauiia» (Bo3Mo:KHaA (opMa: IIpeseHTAIlHA,
pedepar, MaKerT).

929




3NEKTPU3ALMS TEN NIPU CONPUKOCHOBEHMM.
B3AUMOJENCTBUE 3APSIKEHHbIX TE/]

AneKTpUM3aluna Bonoc

Puc. 53. Dnekrpusanusa
TpEeHHEM

100

BEI He pa3 BCTpedyaIuch ¢ 3JIeKTPUYECKU MU SAB-
JIEHUAMHA B NOBCEJAHEBHON »HU3HHU. BcmomHwUTE,
KaK TTPOCKAKHBAIOT MCKPBLI, KOIMa BLI CHHMAaeTe
IePCTAHON CBUTED B TEMHON KoMmuare. [Ipu saTom
CIOBIIIHO XapaKTepHoe moTpeckuBanue. Ilpu pac-
YeCchIBAHHH BOJIOC ILJIACTMACCOBOH pacuyecKoun
MOJKHO BUAETh, KAK BOJIOCHI IPUIHUIAIOT K HEMH.

Amnamormunusle ABJIEHUA HaOMIOHANMHN eIré IpeB-
Hue rpeku. OHM 0OHAPYKUIH, YTO €CJIU IIOTEPETh
AHTApPh O IIEPCTh, TO K HEMY HAUYMHAIOT IIPUJIH-
maTh MeJiKue npeaMmersl. CJI0BO «sHTaphb» IIO-Tpe-
YeCcKHU «3JeKTpoH». [loaTomMy ABIeHHe, BO3HUKA-
0llee IIPU TPEHUH ABYX PasHOPOAHBIX TBEPABIX
TeJ, ObLIO HazBaHO aaexmpusayueii. Caoso
«3JIEKTPOH» CTAJO POJAOHAYATLHUKOM I[eJ0i ce-
pPUU TEPMUHOB: 3J€KTPOH, 3JIEKTPUUYECTBO, dJIEK-
TPUYECKUH 3apAMd, ITeKTPUIECKAU TOK U T. 1.

Jnsa Toro 4To0bI BEIACHUTE CYTh ABIEHUA 9JIEK-
TPU3aIUM, IpoJieJlaéM HeCKOJbLKO OILITOB. Bo3b-
MEM CTEeKJSHHVIO TaJouky. IloTpém eé mucTom
OyMaru ¥ nmogHeceéM K MeJIKMM KycodKaM OyMaru.
MpeI yBHAMM, YTO IaJIOYKa OyIeT NPUTATHUBATH
K cebe aTu Oymakku (puc. 53, a).

[Ipm Tpenum aaexmpusayiomca oba mena.
B aTom nerko y6egurhbes, eCaM TOTHECTH K KYCOU-
KaM OyMaru JHCTOK, HOTEPTHIA 0 nanouky. OH To-
JKe Oyer IpUTATABATE 3TH OymMakKu (puc. 53, 0).
I[Momgo6GHBIE OTBITEI MOKHO ITPOAEJNIATE U C APYTAMHA
renaMu. Tak, ecIu MOTepeThb O IIEePCTHL 300HUTO-
BYIO IAJIOYKY, TO U MaAJI0OYKa, U KYCOUEK IIePCTU



Puc. 54. Orrankueanne
HasJIeKTPHU30BAHHEIX
96 0HATOBRIX MAJIOYEK

NS

Puc. 55. IIpuraxenne
HABJIEKTPU3OBAHHBIX
p00EHTOBOI

M CTEKJIAHHOH NMAJIOUeK

IpuoOpPeTyT CIIOCODHOCTh IIPUTATUBATH MeEJIKHEe
OyMaXKKH.

BeisicHEM, KaK B3aUMOAEHMCTBYIOT IPYI C APY-
I'OM HadJIeKTPU30BaHHEIE Teja. [lJ1a 3Toro Hasmek-
TPU3YEM IBe 300HHTOBLIE MAJIOYKH, IIOTEPEB UX O
mepcTh. [logBecuM oAHY HTaJIOYKYy HAa HATH U HIOM-
HecéM K Hel npyryio (puc. 54). ITajouka Ha HUTH
IIOBEPHETCA, OTTOJNKHYBIINCH OT HEIOABMIKHON
najgouku. Ecau e K IIOABeINeHHOH 300HUTOBOM
IIAJIOYKE IIOHECTHU CTeKJIAHHYIO IIAJIOYKY, IIOTEp-
TYIO O IIEIK, TO 900HUTOBAA IIAJIOYKa K HeH IIpu-
TaHeTcd (puc. HH).

BzaumojeiicTBiIe HA3JIEKTPU30BAHHBIX TeJ OBI-
0 Ha3BaHO anexkmpuieckum. ONBITHI ITOKa3bIBa-
IOT, YTO WHTEHCHBHOCTh TAKOI0 B3aHMMOAEHMCTBUA
MOJKeT ObITh pasHoii. CBOIICTBO TeJl, OT KOTOPOTO
3aBUCUT CHJIa UX 3JIEKTPUYECKOr0 B3aUMOIeHCT-
BHUA, XapaKTepusyercad QU3NIeCKOH BeJIMIIMHON —
ateKkmpuiecKull 3apad. dIeKTPUIeCKUI 3apAs,
obo3HagaroT OYKBOUM ¢ W U3MepPAIOT B KYJOHAX
(Ka). Enuauna sapana HasBaHa B 9YeCTh (hpaHITy3-
ckoro (usuka Ilapna Kynona. Oupepenenue
9TOH eTHHHUIILI OYIeT JaHo I033Ke.

Temepsr MBI MOXKEM IIOACHUTh, UTO IPH 3JIEK-
TPHUI3AI[UHU TeJa IPUoOpeTalT 3IeKTPUIeCKU i 3a-
pAn. IeKTPU3AIlHA MOKET IIPOUCXOJIHUTE He TOJb-
KO IIPH TPEeHHUH TeJI APYT O Apyra, HO ¥ IIPU COIIPpU-
KOCHOBEHHHM, H JaKe 0e3 HeIoCcpeaCcTBeHHOTO
KOHTAKTa MeyKJIy TeJIaMH.

BJIERTPI‘IEBI[HH — 3TO0 cooDuIeHHE Teay ajJdekKTpH4de-
CKOr'o sap#ana.

MuoroumncjieHHBIE ONBITEI IIOKA3bIBAIOT, YTO
Ha’JIeKTPU30BaHHBIE TeJa JeJATCA Ha IBe I'PyIl-
nel. B KaKJIol M3 3TUX IpynI JwooObie

WAP/Ib OFHOCTEH KY/IOH IBa Teja B3aHMHO OTTAJKHMBAIOTCHA, B

TO e BpeMAa J100LIe ABa TeJla M3 pas-

(1763—1806) HBIX TPVIIII B3aMMHO IIPDHTATHBAIOTCH.
Dpasnyscknii GU3NK, BOEHABIA JTO 03HAUAeT, UTO CYIIeCcTBYeT d8a Jelog
FESeHAD, ACCNONOBATONE SNOKTDO" oda (6uda) anexmpuieckux 3apaoos.

MArrHATHBIX H MeXaHHYeCHKHX

ABJIEeHHA

YCIoBUIHCEH CHHTaThb, 4YTO CTEeKJIAH-
Had I1ajJodKa, HDTépTaﬂ 0 I_T_IéJIH., HMeeT
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3apAl NOMOMNCUMmelbH020 3HaKa. J00HHTOBaAA
IIaJIouYKa, IIoTeépTrad 0 MeX, — OmpPuyamenbHo-
2zo. OpHU Tesa JIeKTPHU3YIOTCA TaK, KaK CTeKJIAH-
HadA majiouka (JeMCTBYIOT HA APYyIrAe HadJeKTPH-
30BaHHBLIE TeJla TaK, KaK 9Ta I1aJIo4Ka), T. e. IIPH-
oOpeTaroT MOMOKUTENbHBIN 3apaAn. [Ipyrue — Kak
900HUTOBAA MIAJOYKA, T. €. IPHOOPETAIOT OTPHAILA-
TeJIbHBIN 3apAL.

HMrak, onpIThl MOKA3LIBAIOT, YTO CYUIECTBYeT
ABA poaa 3IeKTPHYEeCKHX 3apPAN0B; Teja, HMelo-
mue JJIeKTPHYEeCKHue 3apAabl OJWHAKOBOIO 3HA-
Ka, B3AaUMHO OTTAJKHBAKTCHA, a4 Tejla, UMEeKIlnue
3apAabl IMPOTHBOIIOJJOKHOr0 3HAKa, B3aMMHO

r[pnrm‘maam'rcﬂ.
@ 1. Kak mpe oDOMOINM JHCTOYKOB OyMarm 00HAPYKHTh, HA3JIeKTPH30BAHO
a au Teno? 2. Kax B3auMOAeHCTEYIOT APYT ¢ APYIOM OBE€ OAHHAKOBBIE IIA-

JOYKH, HADIEKTPU30BAHHEIE OMUHAKOBHIM crocoboM? 3. CKOTBKO BHIOB
DIEKTPHYECKHUX 3apPANOE cyImecTByeT B npupoge? Kaxwue onoeITE 5TO TOA-
Teep:xgaor? 4. Kak B3amMOJeHCTBYIOT Tela, HMeOIIHe 3apaAgel OTHOTO
3HAKA; pa3HOTO 3HAKA?

1. Eciu HOMOBKOW PacOHIMBATE JIMCT IUTEKCHIIACA WJIH MOJHCTHPOJIA,
TO OMHUJIKH, 06pa3yioniueca B MpoIjecce PaCIWIKH, TPAJIHIAKT K HOMKOB-
kKe. Kax MoK HO OOBACHHUTE 9TO ABJIeHHE?

2. Ha ToHKHMX METKOBBIX HATAX TOJBEITEHBI IBA OJHHAKOBBIX MMAPHAKA:
ONWH 3apAKEeHHBIIH, BTOPOH HezapsskeHHBNI. [IpegmoskuTe criocob ompe-
IeJIeHnA, KAaKOH IMTapHK 3apaAKeH, a KaKoH HeT.

3. O6bacHEUTe 3IeKTpU3anuio Boaoc (cM. puc. Ha c. 100).

0
. k | YMIPAXHEHUE 22

1. Ha pucyuarke 56 mokasaHO B3aHMOJeMCTBHEe 3apsMKeHHEBIX Ted. Haigmre
omudKK B PUCYHKE H HCIIPABLTE HX.

) @ -0 1 2
. : ) @+ O,
D 1 2
=0 @~ 6)~—@ o~
3)4—@ @—-— 2) 1 2
» O @— ° o

Puc. 56 Puc. 57

2. PaccmorpuTe pucyHOK 57. Cumras, uro Temo I 3apsa:KeHO, OIpeaesIHTe
BHAK €T0 3apsajga B KaXKIoM ciydae.
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Jlerenaa 06 OTKPLITUN 3NEKTPU3aUUKN

OpeBHue rpeku niobunu ykpalleHus U3 aHTapsa — SpPKOi, 30/10TUCTON OKa-
MeHeBLen cMmonbl. Ero cnocobHocTb ANEKTPU30BATLCH Oblna nasecTHa AdBHO.

BnepBble nccnegoBaHUemM 3TOro sABNeHUs 3aHANCH 3HAMEeHWUTLIN (bl"U'lO—
cod Panec Munerckuii. Bot kak 06 sTomM pacckasbiBaet neredga. Jous da-
neca npdana wepctb AHTaApHbLIM BeEpeTeHoOM, nagenmem (bMHMKHﬁCKMX mMacTe-
poB. Kak-To, ypOHMB BEPETEHO B BOAY, AEBYLUKA cTana o6TMpaTh ero Kpaem
CBOEro WwepcraHoro XmToHa v 3amMeTtuna, 410 K BEpeTeHy Nnpuctano HEeCKOJILKO
BOPCUHOK. [lymasi, 4TO OHU NPWIUMJIU K BEPETEHY, MNOTOMY 4TO OHO BCE eLlé
BNIaXHOE, OHA NPUHANACh BbITUPATk ro ewe cunsHee. W 4yto xe? LLiepcTrHok
Hanunano Tem 60ﬂbLlJe, 4em CWuJibHEE OHA HATUpana BepeTeHo. ,D,EBYUJKa
OﬁpaTlf‘lﬂaCb 3a pa3bACHEHMEM 3TONO ABNEHWA K OTLLY. danec noHan, 41O nNpwv-
YuHa B BELLEeCcTBe, U3 KOTOPOro caenaHo sepeteHo. OH Kynun Yy GUHUKUCKNX
KYTMUOB pa3n4dHble AHTApPHbLIE U3Jenva 1 yﬁe,n,un(:ﬂ, HTO BCE OHMK, 6y,D,y’-lM Ha-
TEPTLI LULEPCTAHOM MATEPUEN, NPUTANMBAIOT NErkme npeameTsbl.
Y
,-)I) Kax 6ygyT B3auMOIeiCTEOBATE JBA PA3IHYHEIX AHTAPHBIX HU3JEJIHA, IT0-
e TEPTHIE O MEePCTh?

.,

Em 3NEKTPOCKOM. MPOBOAHUKH
U HENMPOBOJHWUKW 3NEKTPUYECTBA

Brer 3HaeTe, uTo 200HUTOBAA MAJTOYKAa, IIOTEP-
Tasg O IIepPCTh, IpuoOpeTaeT OTpUIlATENBLHBINA 3a-
pan. KocHéMca HasIeKTpU30BAHHONW 300HUTOBOM
OaJIOYKOM I'MIb3bI, U3TOTOBJIEHHON M3 MeTaJLIU-
YecKOM (pOTBI'H U IIOJABEINIeHHON Ha HUTH. ['Miab3a
OTTOJIKHETCA OT MaJouKH (puc. 58, a). 3To moKa-

Puc. 58. JeKTpH3anisa I'IJIbL3E H3 MeTAJLIHYeCKoH (hoJIbTH
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Puc. 59, O6rapy:xeHne
3apsAfia ¢ IOMOIILIO
HNPOCTEUINero 3JIeKTpo-
CcKoIa

3neKTpocKon

104

3BIBAET, YTO I'MIb3a U 900HHUTOBAA IIAT0YKa 3apd-
JKeHBI OMHOMMEHHO. 3HAYUT, THIb3a IMOJIYYNJIa OT
MAaJIOYKHU OTpUNATeNbHBbIN 3apan. IIpoepum aTo
emré ogHUM crocobom. IlogHecéM K ruanse cre-
KJIAHHYIO [IAJ0YKY, IIOTEPTYIO 0 MIEIK. I'iab3a 0y-
oerT K Hell npurAruBaTrbesa (puc. 58, 6). Tak Kak
CTEeKJIAHHAA IIaJ09YKa 3apsfAKeHa IOJIOMKHTeJIbHO,
TO IPUTAMKEHUe 'Ib3LI YKa3hbIBaeT Ha €€ OTpHuIla-
TeJbHBIN 3apAl. JTO IMOATBEPHKIAaeT, YTO 300HUTO-
Bas IajJlodKa JIeMCTBUTENLHO 3apsjnja TUIb3Y
orpuniarenbuo. ClemoBaTeslbHO, IPH COIIPHUKOC-
HOBEHHH IIPOUCXONHUT Ilepegadya 3JIEKTPHUYECKOIO
3apAga OT OAHOTO TeJjia K IPYToOMY.

Jlna mpoBefeHUA 9KCIEPUMEHTOB HYIKEH IIpHu-
0op, KOTOpEINA OBl IIOKA3LIBAJI, UMEET JI JaHHOe
TEJIO 3eKTPUYeCKU N 3apA] U KaK OH U3MeHAeTCs
B pasjIMYHBIX IIponeccax. Kakoe cBoiicTBo 3apd-
JKeHHBIX TeJI MOJKHO MCIIOIb30BaTh AJIs 3TOT0?

BocnonbayemMcsa cBoMCTBOM OJHOMMEHHO 3apsd-
JKeHHBIX TeJl OTTAJKHBATBLCA APYT OT Apyra. Bry-
TPHU CTEKJIAHHOM KO0J0BI (DaHKHW) IIOMECTHM MeTaJl-
JIMYeCKHI CTep:KeHb, Ha HUXKHEM KOHIIe KOTOPOTO
IIPUKPEIMM JBa JIMCTOYKA (DOJbIH WIH OyMaru.
Taxoii npubop Ha3LIBAIOT 21eKmpockonom. Ecou
BEPXHETr0 KOHIIA CTEePKHA JJEeKTPOCKOIIa KOCHYTh-
cA 3apAKeHHOU NaJIOYKOM, TO OH 3apAJUTCA, U ero
JIUCTOYKU pazoupyrcda (puc. 59).

CBOHCTBO OJJHOMMEHHO 3apPAKEHHBIX TeJI OTTAJI-
KHBATHCA HCIIOJL3YeTCA W B Hpubope, KOTOPLIH
Ha3eIBalOT anekmpomempom (puc. 60). OcHos-
HBI€ 3JIEMEHTHI INpubopa — JIETKas MOABHKHAA
CTpeJIKa U crep:keHb. CTep)KeHBL BCTaBJIEH Yepes
ILIACTMACCOBYIO IIPOOKY B METAJLUIMYECKHH KO-
KYX, K HeMy OPUKpeILIdeTcAd MeTalJIudYecKHH
map. Ecimn K niapy NpUKOCHYThCA 3apAKeHHBIM
TEeJIOM, TO IIap, a TaKiKe CTpelka U CTepP)KeHb
aneKTpoMerpa 3apagAarcA. IlocKoIbKY cTpenka u
CTep:KeHb 3apAMKanTCcA OJHOMMEHHO, TO CTPeJIKa
OTTOJKHETCA OT CTEPyKHA U IIOBEepHETCA Ha HEeKO-
TOpEIi yroj. IIpimuém uem GoJIbIle 3apas Teaa, TeM




Puc. 60. DnexTpomeTp:

a — BHENIHHHA BHJ;
0 — MexXxaHM3M

BapAKA

MonynpoBoOAHUK
(repmMaHu1id)

GOJIBIIIHIL 3apAS OHO COOOIITUT CTEP;KHIO U CTPEeIKe
A TeM OoJIbIlle OyAeT YIoJ OTKJIOHEHHUA CTPeIKH.
TaxuMm 06pa3oM, II0 OTKJIOHEHUIO CTPEJIKYT MOMKHO
CYAUTH O TOM, 3apsKeHO0 TeJO UIH HeT, a II0 YIUIy
OTKJIOHEHHU A — O BeJIMYHHE 3apdAja TeJa.

Ilma Toro 4TOOLI CHOBA MOXKHO OBIJIO MCIIOJIL30-
BATh JJEKTPOMETP, HYKHO KaKHM-TO o0O0pasoM
CHATH C HETO 3apAl — paspaauTs. IIppuKocHEMCA K
3apAKeHHOMY 2JeKTPOMEeTPY CTEeKJISHHOM IIajiod-
KO, VBHUAUM, UYTO HUUero He npoucxomur. Coemu-
HHUM 2JIEKTPOMETP IPOBOJIOKOH ¢ 3eMJIEH UIH IIpU-
KOCHEMCA K HEMY PYKOH — CTpeJKa ONYyCTHUTCAH,
VyKasbIBasg Ha TO, YTO 3JEKTPOMETP pPaspaguIcHd.
Yepes IpoOBOJOKY U TEJIO YeJIOBEK A 3apAl 9JIEKTPO-
MeTpa nepemaérca Semye (IIOCKOJIBKY pasMepbl
3eMJIA OTPOMHBI, 3apAJ IIepefaéTcs IIOJTHOCTHIO).

PaccMoTpeHHBII OIBIT IIOKA3LIBAET, YTO BeIe-
cTBa 00/aaloT PasHBIMA JIEKTPUIECKUMU CBOM-
cTrBaMu. BermecTBa, Begyliue cedbd B aHaJIOTHU-
HBIX ONLITAX IIOJO0OHO MeTaJLIaM ¥ Iepenarolue
3apdAj, Ha3bIBAlOT nposodHukamu. BemecTsa,
KOTOpBIE IIOJI0OOHO CTEKJIY He IepeialoT 3apdaj, Ha-
3BIBAIOT OUILEKMPUKAMU.

I[IpoBomHUKAMM ABIAIOTCA METAJLILI, 3JIEKTPO-
JATHI (MX IpUMepaMHd MOT'YT CIVAAKUTE PACTBOPEI
coJled M KHCJOT), rpaduT u ap. K ausnekTpuxam
otHOCATCA dhapdop, 200HUT, CTEKJIO, AHTAPb, pe-
3MHa, AUCTUJIJHPOBaAHHAA BOJA, BO3AYX H Ip.
Tena, M3roToBIEHHEIE U3 AUIJIEKTPHUKOB, YacTO
Ha3bIBAIOT U30AAMOPAMU.
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CyIiiecTBYIOT BellleCTBa, 3aHUMAIOIIHe IIpoMe-
JKYTOUYHOE IIOJOXKEeHHe MeXIy IIPOBOJHHUKAMHU U
JuaneKTpuKkamMu. UX Ha3bIBalOT NOAYRpPo609HU-
kamu. CrrocoOHOCTL 3THUX BeIIeCTB IepegaBaTh
ANEeKTPUYECKUN 3apA] 3aBUCUT OT BHEIITHUX YCJIO-
BHIi: TEMIIePATYPHI, OCBEIIEHHOCTH U JIP.

TUunuaHbIe, IMAPOKO IIPUMEHSeMble B TeXHMU-
Ke (B YaCTHOCTH, B 3JIeKTPOHUKE) IIOJYIPOBOIHA-
KN — TepMaHMWii 1 KpeMHUH. B 00OBIUYHBIX YCIOBH-
AX OHHU ABIAIOTCA AUIJEeKTPUKaAMU, a, HAIIpuMep,
IIPpH HarpeBaHMHU CTAHOBATCA IPOBOJHUKAMH.

1. YTo DpoHCXOAWT MPH COIPHKOCHOBEHWH HADICKTPHU30BAHHBIX TeJ?
2. KaxoB mpuaOun melictBuA sarxexrpockona? 3. Yro obimero y aaxexTpo-
CKOIIA B 3JIEKTPOMETPA B KaKOBHI pasziumausd mexay aumu? 4. [To kakomy
MPH3HAKY BEIecTBa JeJATCA HAa MPOBOAHHUKH, JUAIEKTPHKH U ITOJIYIIPO-
sBogauKHu? [IpuBeauTe MpUMeEpEI BEI[ECTE KAYKIOT0 THIA.

JBa nérkmx MeTaNIHYeCKHX IMAPHUKA, 3apsSiKeHHBIX MOJOKHTEILHO,
TOIBEINeH bl HA OJHHAKOBBIX IMEJTKOBBIX HUTAX B OfHOH Touke. UTo ipon-
BOMAET ¥ IOYEMY, €CJIH IPHKOCHYTHCA PYKOH K OJJHOMY H3 IIapHKOB?

3AJ0AHUE 15

@-
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Kax mpu moMommm 5/IeKTPOCKONA ONpPEeAeHUThH 3HAK 3apafa aBTOPYIKH,
HOTEPTOM O TKAHB, HCHOJB3YA MOJIOXKHTENIBHO 3apPAMKEeHHYI0 MAJIOYKY?
ITpoBeguTe MpeAIOKEeHHBIN 3KCIIEPHMEHT.

3AKOH KYJIOHA. 3NIEKTPU4ECKOE MNOJE

Bre1 yike 3HaeTe, 4TO HasIeKTPHU30BaHHLIE Teja
B3aUMOJIEHICTBYIOT JIPYT ¢ APYroM: OHH JIMOO IIpH-
TATUBAIOTCA, JU00 OTTAaJIKHUBaTCA. VMHTeHCHB-
HOCTL 3TOTO B3aMMOJEHCTBUA MOKeT OBITH pas-
Hoi#i. OT Yero 3aBMCHUT CHJIa B3aMMOJeHCTBUA Ha-
3IEeKTPU30BAHHBIX TeJI?

[logBecuM Ha HHUTH I'MJIb3Y U3 METAJLIMYECKOM
¢oIbr 1 cOOOIITUM eIl II0JIOKUTEJIbHBINA 3JIeKTPH-
qecKkui 3apan. IlogHecéM K rmab3e oTpUIlaTeILHO
3apAKeHHYI0 Hnajdodky. OneIT IoKasbIBaeT, YTO
yeM OJamsKe IIOJHOCHM IIAJOYKY K TI'HIJIb3e, TeM
cCHJIbHee THJIb3a K Hell nmpuraruBaercda (pumc. 61).



Puc. 61. Yen Ommsxe

IDYT K IPYTY 3apAMKEeH-
HbIe TeJla, TeM CHIbHee
UX B3auMojeiicTene

F, F,

4 2 P
r
-

F, F,
q, qs
r
B

CornacHo 3aKony
KynoHa: F, =F, =F,
" i |§'1 * |92l

F~L1

r2

3HAYUT, CHJIA 3JeKTPHUUYEeCKOI0 B3aHMOIEHCTBUA
3aBHCHUT OT PACCTOAHUA MeX Y 3apAKeHHBIMH Te-
mamu. Kpome Toro, Mo:xu0 yoeguThLCs, YTO 3TA CH-
JIa 3ABHCHT OT 3apsAaa TeJI, X (QOpMbI 1 pasMepoB.

B 1785 r. KyioH, sKCcIepMMeHTAJIbHO H3Y-
yad B3aUMOJeHCTBUE MeXAY MaJeHbKUMH 3apsa-
JKeHHBIMH IIAPUKAMM, YCTAHOBHJI 3aKOH, II0 KO-
TOPOMY MOKeT OBITEh BEIUHMCJIEHA CHJIA B3aUMOIeli-
CTBH S HEIIOJABUIKHBIX MOUYEUHbLY 3APA008.

TodueuHsrit 3apag — 3T0 3apAKeHHOEe TeJI0, pa3Mephl
KOTOPOTO MpeHefpesk MMOo MAJBI IO CPABHEHHIO C pac-
CTOAHUAMM OT HEero a0 JAPYrHX paccMATPHMBAeMBIX
TeJl.

Toueunbsld 3apajn ABnsAeTcAa QU3MUYECKOH MOJie-
1bIO, 2 He pealIbHBIM 00beKTOM. BBenenue raxkoii
MOZleJIU II03BOJIAET OIIMCAThL B3aMMOJEIMCTBHE 3a-
pPAMKEHHBIX TeJl KoJindecTBeHHO. Ecam peanbHBIE
3apAKeHHbIe TeJla MaJibl 110 CDABHEHHUIO C PAcCTO-
AHUEeM MeXKAy HUMU, TO IPpUOIMKEHNHOe 3HaUeHHe
CUJIbI UX B3aMMOJIEICTBUA MOXKHO Y3HATH, CUATAA
TeJia TOYUeYHBIMHU 3apAJTaAMHA.

Cornacuo 3axony Kynona, cuna é3aumodeil-
cmeus 08YxX HenodBUNCHBLX MOYEUHbLX 3aApA0o6
8 8AKYYMeé NpAMO NPONOPUUOHALLHA Npou3seede-
HUW0 MOO0ynell amux 3apados u o6pamHo nponop-
UUOHAAbHA Keadpamy paccmoaHUusl Mexc0y HuUMU.

Cunibl, ¢ KOTOPBIMHY IBA TOYEUHBIX 3apAna Jeii-
CTBYIOT ApPYTr Ha Apyra, HallpaBJIeHLI BIOJL IIPHA-
MOIi, COeqUHAIOIEN X, PaBHBI IO MOAYJIIO U ITPO-
THBOMOJIOKHBI 110 HATIDABIEHUIO.

Cnia B3aMMOJEWCTBUA 3apALOB 3aBUCHUT OT
CBOICTB CpeJbl, B KOTOPOU OHH HaxogATcA. B ngu-
9JIEKTPUKe 9Ta CHJIa MeHbIIle, 94eM B BaKyyMe IIpu
TOM jKe paccToIHuUM Mexny sapamamu. [loxgpob-
Hee 00 9TOM BHI y3HAETE B CTAPIIUX KJIaccax.

BzaumopeiicTBHe 3apAMKEHHBIX T€JI IPOUCXOLUT
Ha paccroaHuu. B sroM sjneKTpudyecKoe B3amMO-
IeiicTBHe IIOXOXKe Ha BceMHPHOe TArorenue. Bean
nnanersl, CoJyHIle U aApyrue HebfecHbIe Tena B3au-
MOJEMICTBYIOT JAPYT C IPYTOM He COIIPHUKACAACH.

Kak ke B3auMoJelicTBYIOT 3apsAKeHHEIe Teja?
OnHo BpemMsdA Yy4EHBIE CUMTAJIU, UTO TeJia JAelicTBYy-
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0T APYT Ha Ipyra HemocpeacTBeHHO Yepes IIyCTO-
TY, CIIOCOOHBI «9YBCTBOBAThH» IIPHCYTCTBHE APYT
apyra 6es Kakoi-a1ubo cpearl.

Pycckuit yuénsrii I'eopz Puxmawn 1ipu uccle-
NOBAHUH 3JEKTPHUYECKOI0 B3aMMOJEHCTBUA BHI-
ABUHYJ I'AIIOTEe3Y O CYIIEeCTBOBAHUM 0cOo00T0 BUIA
MaTepuu — 3JeKTpudecKoro mnoada. B pabore
«Paccyxneausa o6 ykaszaTeje 3JIeKTPUUYECTBA U
0 HOJL30BAHUM UM MIPH MUCCJIEJOBAHNU HCKYCCT-
BEHHOI'O 1 eCTEeCTBEHHOI'0 3jeKTpuuecTBa» (1758)

OH IIHCAJ: «...2JIleKTpHYecKas MarTe-

rEOPI BULTENLM PUXMAH PHA, HEKHMM JBHXHEHHEM BDBﬁy}RﬂaE‘

Mad BOKDPYVI Tejlda... JOoJAHA OIIOACHI-

(1711—1753) BATHh €0 HA HEKOTOPOM PACCTOAHUH; HA
Pyccrnil (hU3HK HeMenKOoro MEeHBIITEM PACCTOAHUHY OT IMOBEPXHOCTH
npoucxoxaeHnd. HapecTen TeJia JelicTBHe eé ObIBaeT CHJIbLHee; cJe-

KaK HecaeJoBaTeNb 2JIEKTPHYECTBA.
Coanan npoofpas sanekTpoMerpa —

JOoBaTeJdbHO, IIPH YBEJIHYEHHH PpacCcTOoA-

aJeKTpAYEC KA yKaszaTeb. HUA CHJIa eeé ’_YﬁI:IBaBT II0 HEKOTOpPOMY,

ITorub oT yrapa MOJTHAHA
IPH OPOBENeHUN ONBITOB

¢ arMocepHBIM e KTPHYECTBOM

IIOKa eIlé HeM3BeCTHOMY 3aKOHY ».

IIpenacraBnenna Puxmana o0 siek-
TPUYECKOM IIOJIe TIOJNIYYWJIH JdalbHeii-
IIee pasBUTHE B TpPyJaX OpHUTaHCKHUX
dnsurkor Mauxna DPapadea u Houceumca
Maxceenna (1831—1879). CormacHo MX yue-
HUI0, JN000e 3apAKeHHOEe TeJI0 CO3LAET BOKPYT
ceba anexmpuveckoe none.

I'naenoe ceoilicmeo ajlexkmpuieckozo Noas —
deilcmeue Ha meJa, obaradawwue 3nrexmpuue-
CKUM 3apAadom, ¢ HeKOMmopoil CUoiL.

Cuay, JeliCTBYIOIIYI0 HA 3apAMKEHHOe TeJ0 CO CTOPOHEI 3JIeKTPHYeCcKOoro Imo-
i, HAa3bIBAIOT JIeKTPHYECKOM CUJIOM.
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Nrak, 3apaKeHHLIe TeJa He JefCTBYIOT APV Ha
apyra HemnocpeacrBenno. Ilosie omHoro sapssxeH-
HOT'O TeJia AelCTByeT Ha Apyroe 3apasKeHHoe TeJa0o u
Hao6opor. IMeHHO 110 MeHACTBHIO Ha 3apAKeHHbIe
TeJa U MOMKHO CYQHUTH O HAJWUYUHU B AaHHON oba-
CTH IIPOCTPAHCTBA BJEKTPUYECKOTO ITOJIA.

HccnmenosaTs 3JIeKTpUUYECKOE T10JIe MOMKHO C I10-
MOIIbI0 NPo6HOZO0 3apsada — TOYEYHOro 3apdAna,
KOTOPBIH HACTOJBKO MaJl, 9TO He BBIZLIBAET CYIIle-
CTBEHHBLIX U3MEHEeHHUHA B HccaeayeMom nojie. Ecan




IOOYEPENHO IIOMEIaTh B OAHY H TY Ke TOYKY
ANEeKTPUYECKOr0 II0JIA pa3indHble IIPpOOHbBIe 3apsa-
IBI, TO HA HUX OYAYT AeACTBOBATEL pPa3HLIE 3JIeK-
TpudecKue cuiabl. IIpum sToM 0OHaApPYXKHUTCA, UTO
IeHCcTBYIOasd Ha IPOOHBIN 3apsal dJIeKTPHUIeCKasd
cUJIa IPAMO IPOIOPIMOHANIBLHA 3HAYEHHUIO 3aps-
ma. CnemoBaTenbHO, OTHOIIEHHE 3JIeKTPUYECKOH
CHJIBI K 3HAYEHHIO IPOOHOro 3apaga oCTaéTca BO
BCeX cAyYadaX OJUHAKOBBIM M ABJIAETCS XapaKkTe-
PUCTHKOH 3JIEKTPHUYECKOT0 IIOJNdg. ITY (Puaude-
CKYIO BeJIMUWHY Ha3bIBAIOT HANPANCEHHOCMbIO
INEKMpPULecKozo nons.

Hanpa:xéHHOCTH 3JIeKTPHYEeCKOro IoJig — 3T0 (pM3HUYecKana BeJIHYHHA, paB-
Hasdg OTHOILIEHHMIO JJIEeKTPHYeCKON CHJBI, NelicTBYIOIed Ha ITOMelléHHbII
B 3JIEKTPHYECKOoe IToJIe MPOoOHBIN 3apa/l, K 3HAYEeHHIO 3TOr0 3apaaa.

a)

Puc. 62. BeKTOpEI Hanpsa:EeHHOCTH
SIEKTPHUECKOro MO A TOYedHOTro

HaHpH}RéHHOCTL SJIeKTPHYEeCKOTO II0JA — B8€K-
mopHaAa eeJUYURA. Omna HallpaBJIeHa Tak XHe, KaK
ANeKTpHUYeCKad CH1Jia, I[EﬁCTBYIOHIaH Ha IIOJOH -

TeJIbHBIN IPOOHLIN 3apas.
_>

Hanpsa:xkéaHocTs 0003HadaloT cuUMBoOJIOM K.

B CH eé equnauIla — Hb10MOH HA KYJAOH [Rﬂ)

JI

IMonyunTe mpeacTaBiaeHue 00 SIEKTPHUUYECKOM
I10JIe MOKHO, H300pasuB BeKTOPLI HAIIPAKEHHOCTH
I10JIA B pPasJIM4YHEBIX TOYKaxX IpocrpaHcTBa. Ha pu-
cyuke 62 moKazaHLI BEKTOPLI HANPSIKEHHOCTH
IIEKTPHYECKHX II0JIeH, CO3JAHHBIX IIOJOKHTEb-
HBIM (pHuc. 62, a) n orpunarelbHbIM (puc. 62, 0)
TOYeUYHBIMH 3apagamu. Ha ocHosa-

! HuM 3akoHa KyJjoHa MoXXHO cpue-

* * i g JIaTh BBIBOJ, YTO MOJAYJL BEKTOpa

WY HAIPAXKEHHOCTH 3JJIEKTPUYECKOI'0

» == ) == = TIOJA TOYEUHOTO 3apdAna yObIBaeT

i : . (cM. puc. 62) oOpaTHO IPOIOPIIHO-

= o " 5 1 HaJILHO KBaJApaTy PacCTOAHHUA OT
6) ) 3apAana.

MHuoOrouHucIeHHBIE JKCIIepHMeH-
Thbl IIOKA3BIEAIOT, YTO HaHpHH‘{éH‘

3ADAMA B PASTHYHKIX TOUKAX HOCTb 3JIEKTPAYECKOT0 IOJA, CO3-

IIPOCTPAHCTBA

JaBaeMoro B ,II;aHHDfI TOYKe IIpO-
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Mpy CROMEHUN Hanps-
WEHHOCTEH yYuTbIBaIOT
UX HanpaBieHns

CTpPaHCTBAa HECKOJbKMMU 3apAfaMU, paBHa cyMMe
HaAIpAKEHHOCTEH IIoJiel, KOTOphbIe CcO3JaBaj ObI
B 9TOM TOYKE KaKIbII U3 3apAL0B IIPA OTCYTCTBAU
OCTAJILHBIX. JTO YTBepKAeHUe Ha3hIBAIOT NPUHUU-
nom cynepnosuyuu. O6paTuM BHUMaHUE, YTO IPHU
CIOKEeHUN HAIPSKEHHOCTEH HeoOXO0IUMO YIUThI-
BATh UX HanmpaBJeHHusa. [IpUHIITAII CcyIIeprO3UIIANA
03HAYAET, YTO MMOJIA OTAENBHBIX 3aPANOB APYT APY-
ra He UCKAaMKAT, a TOJLKO HAKJIAALIBAIOTCA JPVYT
Ha apyra.

daexmpuieckoe noJje obaadaem sHepzueil, Tak
KaK OHO crmocob0HO coBepmiaTh pabory. IeicrBu-
TeJIbHO, IIOCKOJBKY Ha Joboe 3apAKeHHOe TeJio,

HaxogdAllleecd B 2JIEKTPUYECKOM II0Je, JIeHCcTBYeT
cujIa, 3HAYUT, IIPHU IepeMeIlleHUH TeJa II0JIeM COo-
Bepimaercsa padora.

1. OnumuTe OMBIT, KOTOPHIH MOKA3BIBAET, UTO 3JIEKTPHUYECKOe B3aMMO-
JeiicTBHe mepefaéresa 6e3 COMPHKOCHOBEHHMA 3apAKeHHBIX Tea. 2. Yro
HAZBIBAIOT ToO4YeuHBIM zapagom? 3. Chopmynupyiite saxkoE Kymoxa.
4. Yto aBpnaeTcAa HCTOYHHKOM aJeKTpudecKoro moaa? 5. Kaxk MoxmHO 3KC-
mepHUMEeHTATBEHO ODHAPYVKHUTH 3JMeKTpuuecKkoe moae? 6. Kakasa duauue-
CKAA BEJIUUMHA ABIACTCA XaPAKTEePHUCTHKOM bneKTpudecKoro nona? Ka-
KOB eé duanuecKkuil cMmeici? 7. KakoBa eTHHUIIA HATIPIKEHHOCTH DIIEK-
Tpudeckoro moyusa? 8. Kak oNBITHBEIM OYTEM ONpeelHThH HApABICHHE
HATIDAMKEHHOCTH 3JIeKTPHIECKOTO MO ?

1. IIpegnouTe SKCIEPHMEHTEI, MOATBEPIKIAIONINE THIOTe3y PHxmMaHa
00 pIIeKTPHUIECKOM IIOJE.

g 2*.Tpu HeENMOABMIKHBIX TOYEUHBIX 3apAfa PAaCIONOKEHE
TaK, Kak IIokasaHo Ha pucyske 63. Ussecrtno, urto ¢; > 0,
g, >0, g, <0,|q,| > lgyl, ry > r,. U306pasure cune1, AeiicTry-
OIMHe Ha 3apan 2 co CTOPOHEI 3apanos I u 3; paBHO#EHCTRY-
Iy 3THX cuii. Kak mampaBiieH BEKTOpP HANPSIKEHHOCTH

Puc. 63
)
\ W
\ =
1.
2.
3.
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BIIEKTPHYECKOTO MOJIA B TOYKEe, PABHOY/IAJEHHON OT 3apAN0B
1 v 3 1 nesxameii c HUMH HA OQHOH OpAMOIi?

| YIPAYXHEHME 23

Paccrosgame Mexay ABYyMA TOYEYHBIMH 3apAAMH YBeJIHUYHIH B 4 pasa.
Kak 1 BO CKOTBKO pa3 UBMEHMJIACH CHJIA UX B3AMMOAEHCTBHA?

Kak masmenmuTCca cuia BBEHMOJIEﬁCTBHH ABYVX TOYEYHEIX 3apAmoB, eClIHn
KﬂJE,II,'bIﬁ H3 HAX YVBEJIIHYHTE B 3 pasa, a pacCToAHHEe MeXIAY HHUMHM OCTa-
BHTH HOH3MEHHEIM?

Kaxk uamMeHuTCHA cHJIa B3AHMOMEWCTBUA JABYX TOYEUHBIX 3apAMOB, €CJIA
VBETUYUTH OMMH U3 HUX B 4 pa3a, a pacCTOAHHUE MKy HUMU — B 2 pasa?



3AOAHHUE 16

1. CocraBbTe ILIAH 3KCHOEPHUMEHTA, NOKA3BLIBAIOIIET0, UTO BJIEKTPHUIECKOE
moJe o0JIamaeT oHepruei.

2. Kak uaMeHdeTcH 3JIeKTPHUYECKAdA CHJIA, AeMCTBYIOIIasd HAa 3apsKeHHYI0
THIL3Y IPH VOANEHHH €€ OoT 3apsxeHHoro Teaa? Kax sTo mokazaTh Ha
omneiTe?

m AENUMOCTb 3NTEKTPUMECKOTO 3APSIfJA.
3NEKTPOH

[Ipu seKTpU3aIuU TeNa MOJaYIAI0T PA3IUYHBIE
NeKTpUYecKHne 3apAanbl. YeM OOIBINHEA 3apsap
UMEIOT TeJa, TeM CUJIbHee OHU B3auMOJeHCTBYIOT:
IIPATATHUBAIOTCA WIH OTTAJKHBaOTCA. dTO mpouc-
XOIUT C TeJIAMU IIPH DJIeKTPU3AI[UH !

Ilnst orBeTa HA 3TOT BOOPOC BCIIOMHHM,
YTO HAMMEHBIIHMHA YACTHUI[AMU BeIlecTBa
ABIAIOTCA aTOMBI M MOJIEKYJIBI, KOTODPEIE
IeKTPUUYEeCKH HeHTpalbHEI (MX 3apsaj] pa-
BeH HyN0). MoXHO IpeamoloiKHUTh, UTO
B IIPUPOJie CYINECTBYIOT YaCTHUIILI, MMeIo-
e 3JeKTpudecKHil zapan. Torga ajmex-
TPU3AIUI0 MOXXHO O0BACHHUTH IIEePeXom0oM
3apAKEeHHBIX YACTHI[ OT OIHOr0 Teja
Puc. 64. 3apanka snekTpoMeTpa K Ipyromy. B aToM ciaydae JOJIMKeH cyIIe-
CTBOBATH IIpeJiell AeJeHUs dJIeKTPUIeCcKo-
ro 3apAja U MHHHUMAJBHBIA 3JIeKTpHYe-
CKUM 3apA.

IHokaxxeM Ha OIIBITE, YTO JJEKTpHUYIe-
CKHUH 3apA] MOXXHO pas3nenuThb. [[aa aToro
BO3BMEM JBa OJAMHAKOBBLIX JJIEKTPOMETPAa
1 3apAIUM ofuH n3 Hux (puc. 64). 3aTem
COeIUHHUM €ro MeTAJIIHIeCKHM CTepKHeM
C IOPYIHM, He3apAMEeHHEBEIM B3JeKTpoMe-
TpoM. HacTh 3apsAa ¢ IEPBOro 3JeKTpoMe-
Tpa ImepedaeT Ha BTopo# (puc. 65). Tak Kak
AIeKTPOMETPhI ONUHAKOBBI, TO NEPEOHA-
YaabHbli 3apad nodeauacsa Ha 0ée pasHble

Puc. 65. llemMmocTs
SIeKTPHYEeCKOr0 3apana racmu.
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Pagpagum oguH U3 3JIEKTPOMETPOB U IIOBTOPHUM
onblT. OOHAPYKUM, UTO 3apAd CHOBA IIONETHJICH
OOII0JaM, M Ha KaykJIOM 3JJeKTPOMETpe OKa3aioch

1
IIO Z OT IIEPBOHAYAJBHOT'O 3apdaa. Tak Mo HO ne-

JIUTHL 3apsajx MHOro pas. Ecau cylmecTByeT Hau-
MEeHBIITH I 3apA/l, TO JOIKeH OBIThH Ipeien e IeHA
3apaAnga. JTO 3HAYHUT, YTO €CJIH 3apsAJ OJHOI'0 dJIeK-
TPpOMETpa paBeH MUHUMAaJIbHOMY, TO IIPU COegHUHe-

HUWH ero ¢ JIPyTUM 3JJeKTPOMEeTPOM 3apH-

- *KeHHBIM OyIeT TOJIBLKO OJUH U3 HIUX.
ABPAM ®EQOPOBHY MODDE B
oJiee CJOKHBIE OIIBITHI 110 JIeJIEHUIO
(1880—1960) 3JIEKTPUYECKOI0 3apfAfa ObLIN IIPOBe-
CoBeTCKUil (DUBKK, AKAJEMUK. merasl B 1910—1911 rr. mpakTudecKu
Briparoniuiics OpranusaTop copet- OJJHOBPEMEHHO COBETCKUM YUYEHBIM A 6-

cKoil HaykH. IlpoBogun mecienopa-
HHU A 110 U3MEPEeHUI0 3apANA 3JIeKTPOo-

pamom Dédoposurem Hogge n

HA, H3YYEHHAIO CBOIICTE ANAICKTPH- aMepUKaHCKUM y4éHbIM Pobepmom

KOB H IOXYIIPOBOJHHKOB

POBEPT MWU/IJIMKEH

(1868—1953)

AwmepnrascKkui GH3UK-3KCTIepH-

Munnuxernom. OHH OOHADYKHIIHN, UTO
AneKxmpuiecKuil sapad moxcem me-
HAMBCA MOJAbKO nopuusamu. Takoe CBOMCTBO HA-
3BIBAIOT OUCKPEMHOCMbIO 3apada. ITO 3HAUUT,
YTO B IIPUPOAE CYIINECTBYET YACTUIIA, MMeIoIlad
caMBIM MaJIEHBKHUH aNeKTpudyeckui 3apan. Hocu-
TeJh HAWMEHBIIIer0 II0 MOAYJI0 OTPHUIATEILHOI'O
3apAna — 3NEeKMmMPOH. JKCIePUMEeHTAILHO 2JeK-
TPOH OBLI OTKPBIT B 1897 r. anmiuiickuM (pusu-
koM Hawcozepom Joconom Tomconom (1856—
1940).
3apan syexkrpoHa pased —1,6+10-19 Ka. Ya-
CTHI] C 3apAL0M, MEHBIITHUM II0 MOJIYJIIO, UeM 3apsl
2JIEKTPOHA, B IPHPOAE He 0OHapyKeHO.
Macca snexrpona passa 9,1 - 10-31 gr.,
Mogyns 3apAaga 9JIeKTPOHA 9acTo Ha-
3LIBAIOT 3JEeMEHMAPHbIM  3apadom,
obo3HavaroT OYKBOU e. 3apajabl ¢ JIO-

MeHTATOD. OIBITHEIM ITYTEM JOKA- OBIX YACTHI[ WJIA TeJ OKa3bIBAIOTCH JIU-
3aJI cyIleCTBOBAHME YA CTHI] ¢ HAU- 00 paBHBIMH, JHU00 KPATHBIMH 3JI€MEH-

MeHBIIAM 3JT1eKTPUYECKHM 3aPAN0M,
M3MepHJI 3JIeMEHTAPHBIN 3aps,.

TAPHOMY 3apANY.

JlaypeaT Hobenepcxoil npeMun q =+*Ne,

(1923)
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Q’ 1. OnumuTe OOBIT, KOTOPBIH MMOKA3LIBAET, YTO VIEKTPHYECKHIT 3apaA 1e-
auTcesa Ha yacTH. 2. UMeeT v sieK TpUYeCKHUH 3apA/ Ipees e THMOCTH?
3. Yro Takoe anexrpor? Yto BEI 3HaETe 0 eT0 3apAne U Macce?

¥V Kynona He 66110 METO[A )15 M3MEPEHUA 3aPs1a, OfHAKO OH CMOT yCTa-
HOBHTB, UTO CHJIA 3JIEKTPUYECKOT0 B3aMMOIEHCTBHA MaJeHbKHX 3aps-
JKEHHBIX IMAPHKOB IPsMO HpPOOPIHMOHAIBHA IPOHU3BEACHMIO HX 3api-
noe. Kak oro emy yoanocs? Ilpennosxkure coocob.

FEFl  cTPoEHME ATOMA

Bb1 3HaeTe, 4T0 MOJEKYJIbI U aTOMbI, U3 KOTO-
PBLIX COCTOAT TeNa, B3AUMOeMCTBYIOT APV C APV-
roM. 9TH YaCTHILBI MOI'YT KaK IPUTATHBATHLCH,
TaK U OTTAJIKHBATHCH.

Yem ke 00bACHAETCA B3aMMOAEHCTBHE aTo-
moB? Mosker OBITH, 3TO NPOABJIeHNE CHJI BCEMHUP-
HOT'O TAroreHua? PacuéTel MOKAa3LIBAIOT, YTO 9TH
CHJIBbI CJAMIIKOM MAaJbl, YTOOBI OBITH 3aMETHBIMH,
M3-3a MaJoil mMaccel gyactull. Kpome Toro, cuioi
BCEMHPHOTO TATOTEHUA HeJIb3dA 00 bACHUTE OTTAJ-
KMBAHHEe YacTHI[. SHAYHUT, CYIIECTBYIOT eIlé Ka-
KMe-TO CUJbI, 3aCTaBJAIOIIHEe B3AaHMOIeiICTBOBATDL
aTOMBI B MOJIeKyJbl. I, BO3MOMKHO, 3aBUCAT 3TH
CUJIBI OT BHYTPEHHEro CTpOeHuA 4aCTHII .

Jloaroe BpeMsa CUUTAJIOCH, 9YTO ATOM — HeJeJIN-
mada yactuiia. ITo Mmepe pasBuTua GU3UKH YIEHEIE
BCé GOJIBIIIe COMHEBAJIICE B HEJIeJUMOCTH ATOMA |
MBITATHUCHL PA3TalaTh ero CTpoeHHe.

OneiTer ToMcona mokasaau, 4TO B COCTAB aToO-
MOB BXOJAT OTPUIATEILHO 3apAKeHHbIe J4acTU-
LI — 3JeKTpOoHLI. OMHAKO ATOM 3JIeKTPUUYEeCKH
HelTpajseH. MHade, ecnium ObI aToM HMMeJ Jake
OYeHb MaJeHbKHWH 3apAl, TO BCe OKPY Kalollie Te-
Ja, COCTOAINHEe W3 OrPOMHOI0 YHCJIA ATOMOB,
obimaganm Obl odeHBb OoabpImuMHU 3apamaMu. OHH
IIOCTOAHHO B3aHMOJelicTBOBAIH OBI APYT C APY-
I'OM, Yero He IPOUCXOZUT. SHAYNAT, BHYTPH aToMa
AMeeTCda U IOJOKHATEILHBIN 3apa.,.

B 1911 r. 6puranckuii usuk IpHecm Pesep-
gopd (1871—1935) Ha OoCcHOBAHUH pe3yJIbLTATOB
IIPOBEIEHHBIX OIBITOB TPEMJIONKHAI NAaHemap-
HYy10 modenv amoma. 1o Pezepdopny, npakTu-

113




®

a)

o

B)

Puc. 66. Momens aToma:

a — BOJAOPOXA;
0 — rennsd;
8 — JINTHA

114

YeCKH BCA Macca aToMa COCpeIoTOYeHa B €ero
Aape; BOKPYr AApa HA Pa3HBIX PACCTOAHHAX OT
Hero BpamanTcia 3jeKTpoHbl. Mozens aroma Pe-
sepdopaa sanomuHaet CoIHIIE ¢ IIaHeTaMHu, T103-
TOMY €€ U HA3BIBAIOT IIJIAaHEeTAPHOM.

OJEeKTPOHLBI HWMEIOT OTPHUIIATEJLHLIA 3apsam,
a AP0 — TMOJOXKHUTEIbHLINA, I03TOMY 3JIEKTpHYe-
CKMe CHJILI IPUTAKEeHNA VISP KHUBAIOT 3JIeKTPOHBI
oKoJI0 Aapa. Ty gacTs aToMa, I'e HaXOgATCHA dJIeK-
TPOHBI, HA3LIBAIOT 3/1€KMPOHHOTU 060104 KOIL.

A Kax ycrpoeHo agpo? Aapo, Tak e Kak 1 caM
aToM, HMMeeT CJIO0MKHYI0 CcTpyKTypy. OHO cocTonT
U3 YacTUIl — HelmpPOoOH06 U npomoHoé (UX Ha-
3LIBAIOT HYKJOHaMu). IIpomonsl 3apaiceHvl no-
JOHCUMENbHO, 8 HEeULMPOHbL He UMeIOm 3JLeKMmpu-
yeckozo 3apada (Heimpaavnbie). Uto xe yaep-
JKMBAaeT HYKJOHBI B fAApe, Belb OJHOMMEHHO
3apsKeHHBIE IIPOTOHEI OTTAJKHBAIOTCA APYr OT
npyra? HyK/I0OHBI cBA3aHBI MeXIY OO0 AepPHEI-
MH CHJaMH, KoTopble npuMmepHo B 100 pas 60ab-
II1e DJIeKTPHUIECK UX.

I[Tporon 6sL1 OTKPEIT B 1919 r. Pezepdhopaom.
CoBpeMeHHBIE KCIEePHUMEHTHI MOKA3BIBAIOT, UTO
abcomoTHREIE 3HaYeHHA (MOIYJIH) 3apAmgOoB IIPO-
TOHA W 3JIEKTPOHA COBIAZAIT. JJIEKTPHUYECKHH
3apAn IIPOTOHA, TaK e KaK W 3JeKTpoHa, —
HeoThbeMJIEMOe ero CBOMCTBO, T. €. 3apAl Helb3A
OTIEeJHUTHL OT IIPOTOHA MJIH 3JIeKTPOHA.

HQucno npomoHos 6 A0pe amoma pagHo YUCLY
INEKMPOHOE 8 AMmome, N0IMOMY AmoMm 3AeKmpu-
YeCcKU HeumpaJeH.

Ha pucyuke 66 13o0paskeHBI B KadecTBe IIPH-
Mepa MOJeJIW ATOMOB BOJOPOJAA, Telns U JTUTHA.
ATOMBI Pa3IMYHBIX 3JIEMEHTOB OTJIUYAITCA APYT
OT ApYyTa KOJIWYEeCTBOM IIPOTOHOB U 3JIEKTPOHOB.

I[IpoToH mMeeT OTHOCUTENILHO OOJBIITIYIO Maccy,
npumepuo B 1836 pas 6oJibIlle Macchl 3JIEKTPOHA.
Macchl IIPpOTOHA W HeHTPOHA ITOYTH OJUHAKOBEI.
Takum oGpaszoM, ocHOBHasA Macca J000ro aTomMa
cocpeZioTO4YeHa B Ape.

Ecnin 13 aroma yganuTh OOUH UJIU HECKOJILKO
2JIEKTPOHOB, TO y oOpasoBaBilelca YacTHILEI Oy-
ner M30BITOK IIOJIOMKHUTENIBHOIO 3apAma. TaKyro



YACTHUILY HA3LIBAIOT NOLONCUMENLbHBLM ULOHOM
(puc. 67, a). AToM, IPUCOEIUMHUBINNN OOUH HIN

f F—%ﬂ \ HeCKOJIBKO JOIIOMHHTEJBHBIX 2JIEKTPOHOB, CTAHO-

BUTCA ompuyamenvhbim uonom (puc. 67, 0),
TaK Kak mpuo0peTaeT OTpUIlaTeNbLHBINA 3apan. Yu-
CJIO IPOTOHOB B KAXKJAOM CJIydae He MeHAeTCHA. 3d-
pAaod adpa (Lucsio npomono8) — 2Aa8HaAs XxapakKme-
pucmuka 0aHH020 XUMULECKO20 3JeMeHma.
BepuémMmca Tenmepb K BOIIPOCY O B3AUMOJAEHCTBUH
aToMOB (MOJIEKYJI), KOTOPBIH OBLI 3aaH B HaYaJe

' @ 1 ' maparpadga. OkaspIBaeTcs, IIPUPOJa 3TOI'O B3aUMO-
| + I_

,  JedcTBUA dJeKTpudecKas. XOTdA B IIeJIOM aTOMBI
=  HeUTpanbHBI, HA MaJbIX PACCTOAHUAX MEMKJY HU-
' MW JeHCTBYIOT 2JIEKTPUYECKHEe CHJIbI. JTO IPOMC-

XOMUT U3-3a B3AUMOJEeMCTBUA 3JIeKTPOHOB U ANep,

6) NpHuHaAJIeKanux cocenuuMm aromam. Ha paccrosa-
Puc. 67. Mo uTus: HHAX B 2—3 aTOMHBIX JHAMETPa MeXKIY aToMaMH
@ — MOJIOMXHU TeIbHbI; npeobJafaOT CAJLI IPATAMKEHHA, a Ha O4YeHb Ma-
6 — oTpUNATeNBHBIH JIBIX PACCTOAHHAX, KOILAa MX BJIeKTPOHHBIE 000-
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1.

2.

JIOYKH IIEPEKPEIBAOTCA, — CHJIBI OTTAKHBEAHMA.

1. Onumwure niaaHETAPHYI0 MOJENbL aToMa Ha MOpHMepe aToMa Tejusd.
2. Kagkue uactunel BXogAT B coctaB sapa? 3. KakoBo cTrpoenme aToMOB
Bomopoaa, renusa u autusa? 4. Kak obpasyiores momoKuTeIbHBIE M OTPH-
mareidbHBIe HOHBEI? 5. UTo ABMAETCA IMIABHOH XapaKTepPHCTHKOM JaHHOTO
XAMHYECKOT0 3IeMeHTa !

1. Yem OTp]EﬂIaTEJIBHBIﬁ HOH OTIHYaeTrcd OT BJIEH.TPOHa?

2. MoxHO JTH 00 MoJeIAM aToMoOE (cM. puc. 66) ompeseTUTs DOPALKOBEIE
HOMEpa BOmoOpoaa, renus 1 tutuda B rabmune 1. U. Meaneneesa?

W
| % | YNIPAXXHEHUE 24

Hapucyiite Momens artoma Oepuinus, B Aape KoToporo 4 DOpoToHAa
¥ 5 HeUTPOHOB.

ITuametp aroma Bogopona 10710 M, a nmameTp ero aagpa 10-15 m. Bo ckonb-

KO pa3 aToM Boopoja 6okine cBoero saapa?

[MpurAruBaOTCA UIH OTTATKHBAIOTCH ABA SJIeKTpoHa?

Mosxer i kKakaa-1ub0 YACTHIA MMETE BAPAL, MPEBLIMIAIOIHE DIeMeH-
TapHBIi 3apan B 2,5 pasza?

Sapo aroma kKucmopona cogep:xuT 8 nmporoxnoe. Kaxkor sapaz sgpa aToMa
rucaopoga? CKOMBLKO 5IeKTPOHOB CONEPXKHUT ATOM KHcJaoposa?

Ot aTtoma yrmepoja oTmenuycsa ognH saekTpon. Kak massiBaoT oGpaso-
BaBmyioca gsactuny? Kakos eé sapan? HapucyiiTe MoAedb TOXY Y BIIEH -
€5 9aCTHIIHL.
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O paamepax aToma u ero agpa

Monpobyem cooTHECTU (CPAaBHUTL) pa3Mepbl atoma u ero sapa. [ins aroro
npeactaBum cebe, 4To, HaNpUMep, S4p0 aToMa BOAOPOAA YBENUYWIIOCH A0
pasmMmepoB camoro atoma. Torga gnamMeTp MakoBOro 3épHeiwika (1 mm) oka-
3ancs 6bl paBHbIM anuHe dyT6onbHoro nonsa (100 m).

OkasbiBaeTcs, 4TO aTOM NoYTy NycT. Ecnu 66l 3TOM NyCTOTLI HE BLUIO U Aapa
aToOMOB 0OKa3anuchb PacnonoXeHHbIMU PAA0M OAPYr C APYroM, TO Macca Mako-
BOro 3€pHbillKa Obina 66l MUNNIUMOH TOHH. B npupoae ecTtb kKocMu4eckue 06b-
EeKTbl, KYCO4YEeK BELLECTBA KOTOPbLIX pa3MEPOM C MakoOBOE 3EPHbILLKO UMEET Ta-
Ky Maccy. HasbiBaloT Takme 006bekTbl HEMTPOHHLIMUW 3BE3aMM.

20

\
L}

P Bo cronpko pa3, CcoriaacHoO 'paCCMO'I‘pEHHOfI E[aI‘JIH.,I[HDfi MOIOEedaMM, aToM

4(2)

6onwmmre anpa? [Ipennosxure APYTyio HATTATHYIO MOJENIb, C TOMOIIBIO KO-

TOPOH MOXKHO OBLIIO 6B CPABHHTE pa3MepPHI ATOMA U AJpa.

m OB bACHEHME 3IEKTPUYECKUX ABJIEHUM.
3AKOH COXPAHEHUA 3NIEKTPUYECKOIo 3APAA

a)

6)

3neKTpU3aLua TpeHuem:

a — CTEeHNAHHOW nanoy-
KW O LWENK;

6 — 2B60OHUTOBOIM Nanoy-
KW O Mex
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B npenbiayinem naparpade BbI IIO3HAKOMUJIHNCH
coO cTpoeHHeM aTomMa. Bam y:Ke HM3BEeCTHO, YTO
3NMEeKTPOH He TIOKHJAeT CaMOIIPOM3BOJLHO aTOM,
TAaK KaK ero yJAep:XUBAaIOT CHUILI IPUTAKEHUA I10-
JIOKUTENBHO 3apssKeHHoro anpa. Sapa aToMos
PasIUYHLIX BEIeCTB COCTOAT U3 Pa3HOT'0 KOoJIUYe-
CTBA IPOTOHOB, TO3TOMY CUJILI IPUTAKEHUA DIIeK-
TPOHOB K A/IpaM Y Pa3HBIX BeIeCTB Pa3IUUHEI.

IIpr CONPUKOCHOBEHWH JBYX pPAasHOPOIHBIX
TBEPABIX TeJ CHIbI MIPUTAMEHUS 3SJIeKTPOHOB
BHEIITHUX 000JI0YeK K CBOHMM ATOMHBLIM AJApaM y
OJHOT'0O TejJa MOTYT OKa3aThCA MeHbIIe, 4YeM HX
CUJIBI NPUTAMKEHUA K aTOMHBIM AApaM JpPyIroro
teja. W Torma aneKTPOHBI B MeCcTaX COIIPHUKOCHO-
BEHHUA TeJl MOT'YT OTOPBATLCA OT CBOMX aATOMOB U
mepeiTu B apyroe tejo. IIpu aTom y ogHoro teia
KOJIMYECTBO 3JIEKTPOHOB OKaXeTcs MeHbIle, YeM
IIPOTOHOB. SHAYHUT, OHO 3aPANUTCA IIOJIOMKUATEIb-
HO. ¥ APYTOTrOo Tejia BOSHUKHET U30LITOK 3JIEKTPO-
HOB, OHO 3apAAuTcA oTpunarensuo. 'oBopar, 4To
oba Tena aJIEeKTPU3YIOTCH.

Taxkum oOpasoM, IIpHU 3JIEKTPHU3AI[UHA IIPOUCXO-
IOUAT Iepepaclpenelene sneKTpoHos. Hampumep,



300HHUTOBAA IIAJOYKA, OTEPTAd O INEPCTh, IIPHU-
oOpeTaeT OTPUIIATEILHLINA 3apAf, a [MIepCcTh — II0-
JIOKUTENBHBIA. IIpy TpeHnn 3JIeKTPOHEI ¢ IIIePCTH
«rmepeberaloT» Ha naJouky. Ha Held mnojydaer-
csA M30BITOK 3JIEKTPOHOB (II03TOMY OHA 3apAsKaer-
cs OTPHUIIATENLHO), a HA IIEePCTH — HEeJOCTATOK
9JICKTPOHOB (IIOSTOMY OHA 3apPAMKAeTCA II0JIOMKI-
TeJibHO). KoamdecTBo 3JIeKTPOHOB-«IepeberKdun-
KOB» (M TeM CAMBIM CTeIleHb DJIEKTPU3AIHH TeJl)
3aBHCHUT OT YHCJIA «CONPHUKACAIOIIHUXCA» ATOMOB.
I[Ipn TpeHHH TeJ APYr O APYyra YHCJIO YYACTKOB
C TECHBIM KOHTAKTOM YBEJIHWYUBAETCH, TeM CAMBIM
VBEeIWYHUBAETCA KOJHWYECTBO 3JIEKTPOHOB, IIEpexo-
IAIMUX OT OJHOTO TeJia K APYTroMYy.

O00HUTOBAA IAJOYKA U IMIePCTh 0OMEeHUBAIOTCA
JIeKTPOHAMH TOJIBLKO Mexxay coboit. Cucremy Teur,
KOTOpad He 00OMeHUBaeTCd 3apAXeHHBIMH YaCcTH-
[aMu ¢ IPYTUMH TeJIaMu, Ha3LIBAIOT K Mmpuye-
CKU U30JUPOBAHHOIL.

B Takux cucreMax BBIINOJHAETCA 3AKOH CO-
XPpaHeHUsn ILeKmpuieckozo 3apada.

B snexkTpuYecKH H30JIHPOBAHHON CHCTEeMe IPH MO0BIX IMpoleccax cyMMap-
HBIA 3JIeKTPHYEeCKHH 3apAa 0CTaéTCH I0CTO AHHBIM.

gy tqx ...+t q, =
= const

q; +q, + ...+ q, =const.

ITO 03HAYAET, YTO eCJIX KAKOMY-TH00 Tery cuc-
TeMEI IIepefad HeCKOJbKO 3JIeKTPOHOB, TO ¥ APY-
roro TeJa CHCTeMbI 9TH 3JJeKTPOHEI 3abpamu. [Ipu
9TOM Yy BTOPOr'0 TeJa HOABUJICA TAKOHM JKe II0 MO-
Y0, HO IIPOTHBOIOJNOMHBIM IO 3HAKY 3apsdan,
T. €. OCTAJIOCH CTOJILKO K€ «JIMINHUX » IPOTOHOB,
CKOJIBKO 2JIEKTPOHOB 3a0paiimn.

3HafA, YTO B COCTAB BEIeCTB BXOJAAT 3apsKeH-
Hble YaCTUILbI, Mbl MOYXeM O0BACHUTEL CYII[ECTBO-
BaHUe IIPOBOJHUKOB M JU3JIEeKTPUKOB. B mpoBoj-
HUKAaX eCTh 3apAKeHHBbIe YacTHUIlbl (3JIEKTPOHBI,
HMOHLI), CIIOCOOHBLIE CBOOOIHO IIepeMeNnIaThbCs II0
BCceMy 00BEMY BeIllecTBa. JacTo AJIA KpPaTKOCTH
TOBOPAT O IIepeMeIreHUH 110 IIPOBOJHUKY 3apAI0B,
OMHAKO HMEIOT B BUJAY MOepeMeIleHue 3JeKTPH-
YeCKH 3apAKeHHBIX JacTHll. [lualeKTpuKaMu AB-

117




e

Puc. 68. IlpunTaxenne
He3apPAKEeHHON MNIbL3E
K 3apAKeHHOH
OaJIOUKe
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JIAOTCA BelllecTBa, He coAep Kalyie 3apAMKeHHBIX
YACTHII, CIIOCOOHEIX K CBOOOJHOMY IIepeMeIleHHIO.
B mMerannax sapayKeHHBIMH YacTHIIAMH, CIIO-
cOOHBIMHA K CBOOOJHOMY II€peMeIleHHI0, ABJIAI0T-
ca snekTpoHbl. Ilpu oOpazoBanum wMeTalja U3
HeHUTpaJbHBIX ATOMOB HEKOTOpPhIe, HauboJee yaa-
JIEHHBIE OT CBOUX fAJlep 3JIEKTPOHLI YTPAYHUBaIOT C
HUMH CBA3b U CTAHOBATCA «COOCTBEHHOCTBIO» BCe-
ro nposogHuKa. CBoGOMHEIE 3JIEKTPOHEI YVIACTBY-
IOT B TEILJIOBOM JBUKEHUH U MOI'YT IEepeMeniaThbCA
II0 KYCKY MeTaJljia B JJI000M HAIIpABIeHUH.
3HaHUsA 00 3JIEKTPOHE ¥ CTPOEHUH ATOMA I103BO-
JAIT OOBACHUTL NPUTAMKEHHe He3apAKeHHBIX
TeJl K 3apsAKeHHbIM. BcmoMHHTe, KaKk MeJIKHe Ky-
COUKHM OyMarv NIpUTATUBAINCEH K HA3JIEKTPHU30BaH-
HOM manouke. bymara — muanexkTpux. Paccmor-
PUM cHaYaJIa IPUTAMKEeHNEe IPOBOAAIINX Tel.
[IycTh IOJMOMKHUTENLHO 3aPAMKEHHYIO IAJOYKY
HOJHOCAT K IOJABEIIeHHON Ha NIeJIKOBOM HUTH He-
3apAKeHHOM MeTaLIn4ecKoM rujabie. I'mansa orT-
KJOHHUTCSA OT CBOEro IepBOHAYANLHOIO IIOJIOXKe-
HHUA B cTOpPOHY nanodyku. Kak sTo 00'baCcHUTE?
I[lox peiicTBHMEeM SJIeKTPUYECKOIO IIOJA 3apd-
JKeHHOH IAaJIOUKH B THJIb3€e YacTh CBOOOAHBIX 3JIeK-
TPOHOB IIepeiaeT Ha OMMKaUINIyI0 K HaJ0YKe CTO-
POHY I'MJIL3EI (3JEeKTPOHEI UMEIOT OTPHIlATEILHBIN
3apAd W ODPUTATMBAIOTCA K IIOJOMHUTEJILHO 3aps-
JKeHHOH najnodke). B pesyabTraTe Ha 9TOH CTOpOHE
I'JIb3bl OOpasyeTcsa oTpHUIlaTenbHBIN 3apan. Ilpm
9TOM Ha YIOAJIEHHON OT IMAJIOYKW CTOPOHE I'MJIb3LI
OymeT HeJoOCTATOK 3JIEKTPOHOB, T. €. OHA CTAHET
IIOJIOKHUTENbHO 3apsa:KeHHoi. OTpHIlaTeIbHO 3a-
pAXKeHHadA CTOPOHA TMIL3EI OTUKe K maJlodKe, I10-
9TOMY I'MJIb3a K Heil npurArueaercd (puc. 68).
CyMMapHBIA 3apAj I'MJIb3bl OCTAETCA PaBHBIM
HYJIIO0, HO B Hell IPOMUCXOJUT IepepacupeaeaeHe
3apANOB, TAK UYTO B OJHHUX €€ yJ4acTKaX CKallJIuBa-
I0OTCA OTPUIlATeJIbHBIE 3apsAAbl, a B APYI'UX — IIO-
HoxuUTeabHbIe. Takol TUI 3JIeKTPU3AIUU Ha3BI-
BAIOT 3JleKMPOCMAMULECKOU UHOYKUUEIL.
Cno:xkHee O0OBACHUTL IPHUTAKEHHEe K HasJIeK-
TPU30BAHHON IaJIouKe OyMaru, seks Oymara He co-
Iep:KuUT cBOOOIHBIX 3apaA:KeHHBIX JacTuIl. OKasbl-
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BaeTcd, [IOJ AeHCTBHEM 3JIEKTPUYECKOT0 II0JIA I1a-
JOYKHU UMeloIueca B Oymare aJIeKTPOHEI HEMHOTO
CMeIIaloTcA B IIpefeiaX aTOMOB. OTH CMEIeHUsd
MaJIbl, HO YMACJI0O ATOMOB OrpoMHO. B pesyibraTe
Ha OMMIKHEeHR K ITaJJoUKe CTOpoHe OyMaru odbpasyer-
cA 3apAl, IPOTHUBOIOJOMKHBIN IIO 3HAKY 3apanay
MMaJIOYKHU, 1 OyMara K Heil IIpUTATHUBAETCA.

1. O6'paACHUTE DIEKTPUIAIIHIO TEJ IIPA conpuKocHoBeHHuH. 2. [Touemy npu
BIIEKTPU3AMHUN TPeHUEM Ha TeJaxX MOABAAKTCSA PaBHBIE TI0 abCOMI0THOMY
BHAYEHHWID, HO MPOTHBONOJIOMKHBIE M0 3HaKy sapansl? 3. Kakyw poas
HTpaeT TpeHHe Ipu saeKTpusanuu Ten? 4. Kakyio cmcTeMy Ha3BIBAIOT
pIeKTpuuYecKH uaoaupoBanuoii? 5. ChopMynupyiiTe 3aKoH COXpaHEHHA
alleKTpUYecKoro sapapa. 6. 00bAcHUTE, MOYEMY 3JEKTPHYECKH HEeHT-
pajbHBIE TeJIA TPUTATHBAKTCH K HAXTEKTPH30BAHHBIM. 7. YTO HasBIBAIOT
AIEKTPOCTATHYECKON HHAVKIIHEeH ?

1. MoHO JTH NpH JIEKTPH3ANMNHA TPEHHEM 3apAHTh TOJBKO OIHO H3 CO-
mpukacaoomuxca tea? Oreer obocHyHTE.

2. Ecniu npuOIH3HUTE K DJIEKTPOCKONY 3apAyKeHHYI0 TAI04YKY, He Kacasach
ero, MOKHO 3aMeTHTh, UTO €ro JHCTOUYKH pacxomarca. Ecau ybpaTe ma-
JOUKY, TucTOUKH omaayT. [louemy aro mpoucxonur? OnamayT au JTHCTOY-
KH, €CIIH, Opexae deM yOpaTh HAT0YKY, KOCHYTBCS CTEDIKHS DJIEKTPO-
CKOIIA HajbmemM?

3. Yro mpouzoiigéT B OOEITE, M300pakéHHOM Ha pucyHEe 68, eciu runnaa
kocHéTca nanouxku? Oreser obocHyiiTe.
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CrekIAHHAA DAJOYKA IPH TPEHHH O IIEIK BJIEKTPH3YeTCHA MOJIOKHTEhb-
mHo. M30BITOK HIIM HEIOCTATOK 3JIeKTPOHOB o0pasyeTcH Ha ImesKe?

OpHOMY W3 JIBYX OJMHAKOBBIX METAJIWYECKHX TTAPHKOB COODIMMIN 3a-
pax —6g, gpyromy — 3zapap 2¢g. 3aTeM IDapUKH COSJHHHIN IIPOBOLHHU-
oM. KakuMu cTaHYT 3apaAAbLl MIAPHKOB IOCTe COeAHHEeHHA?

IIp TpeHHH ¢ Hes3apAKEHHOH CTEeKIAHHON DalouYKH OLLIO yIaJTeHO
9-:1016 spexrponos. Yemy crtan paBen zapapn narouku? Ha ckoabko
VMEHBITHJIACE MACCA MTAJIOYKH ?

Kaxoe KonrnuecTBO 516K TPOHOB GBLIO VIAIEHO ¢ M3HAYAILHO HE3APAIKEH-
HOM CTEKJISAHHON MAJOYKHN B De3yibTATe TPEeHH:A, €CIH 3apAl MAJOYKH
cran 4+ 1079 Kn? Ha cKONBKO IIPH 5TOM YMEHBIIHIACH MACCA TATOUKH ?

Y1068 3apAKEHHOE TEJI0 CTAJIO SJIEKTPUIECKH HeHTPAJIBLHBIM, MY HeI0-
craér 5,2 - 1012 pnexrponos. Kakos sapaz sroro rena?

JBa 0MMHAKOBBIX META/LIMYEeCKHX MOJOKHUTENbHO 3apsKeHHBIX IIapHKa
HAXOAATCSA IPYT OT APYra Ha PACCTOAHHH, 3HAYMTEILHO NPEeBLIMIAIONEM
ux pasmepsl. l[lapuKku NpUBeNH B COMPHUKOCHOBEHHE, 4 3aTEM BEpPHYIH
B MCXOJHOE ToJoKeHne. KaK ¥ BO CKOJIBKO pas H3MEHHJIACh CHJIa B3au-
MOAEHCTBUA IMIAPHKOB, €CJIH J0 CONPHKOCHOBEHHA HX 3apAAbl pasjimada-
JHuChk B 3 pasa?
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@ CTATUYECKOE 3/IEKTPUYECTBO, Er0O YYET
U UCNOJIb30OBAHMUE B BbITY U TEXHUKE

Puc. 69. dnexkTpusanns
OpopesnHeHELIX
pPeMHeH IIpH TPpeHHH
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B Bex cuHTeTHYEeCKHX MaTepHAJIOB BaM HaBep-
HAKA OPHUXOAUJIOCh HAOMIOJATHL «3JIeKTPUYECTBO
OT TPeHHA», KOTOPOe HAa3BIBAIOT CMAamuyecKum
JNeKmpuLecmeom.

Hampumep, KoxxaHbIe U IIPOPE3UHEHHBIE PEMHHA
B JIBUTATEJe, 3JIEKTPU3YAChH OT CONPHUKOCHOBEHUS
CO IIIKHBOM, MOI'YT HCKpPHUTL (puc. 69). 1 ecin
JOBUTATEJL paboTaeT B IOMEIeHHH, I'/le B BO3IyXe
HaAXOJAUTCHA MeJIKad ropodas Iblab (MyKa, YIodb-
HasdA IIbLIb), TO UCKPA MOJKET BLI3BATHL B3PLIB H I10-
sxkap. Ha KieempomaszouyHON MamimHe, KOTopasd
CMa3BIBaeT Pe3HHOBEIM KJIeeM TKaHeBbIe MaTepH-
aJbpl, BCJEeACTBHE TPEHHUA MaTepHajia 0 BaJIUKH
IIPOMCXOAUT UX 3neKTpusanud. [laxe meboabniaa
ACKpa, BO3HMKAIOIAasA IIPHA 3TOM, MOYKET BBI3BATH
IoKap, TAK KaK OKPYKAIOIUH BO3AYX HACBIIEH
nmapamMu OeH3MHA.

BzanMHOe oOTTaJIKMBaHMEe BOJOKOH WM3-3a HX
AIEKTPU3AIIAN MeIllaeT padoTe TKAIKIX CTAHKOB.
Taxkymo TKaHb TPYAHO pacKpaumpBarb. Kpome Toro,
HadJeKTPH30BaHHAA TKAHL CHJILHO 3arpAsHAeTcs
BCJIE/ICTBUE NPUTAMKEeHUA K Hell YacTHYeK IIBLIIH.

OpauM w©3 crnocoboB 0OpLOBI CO cTaTHYec-
KHM 3JIeKTPUIEeCTBOM ABIsETCA cCOeIHHEeHNe Tela
C 3eMJIeH C TTOMOIILIO ITPOBOAHUKA — 3a3em.ie-
Hue. Taxk, Ha TPOU3BOACTEE TIIATENbLHO 3a3eMJIs-
IOT CTAHKH W MaIOmHBI. [[JIA HDOKPBITHA MOJIOB
B IIPOHU3BOJICTBEHHLIX IIOMEIIeHUAX HCIIOJL3VIOT-
cA XOPOIIO HIPOBOJAINHE 3JIeKTPHUIECTBO ILJIACTH-
K. B aBuanmum y HeKOTOPBLIX THUIIOB CAMOJIETOB
AMEITCA CIellHaJbHbIe IIPHUCIIOCO0IeHu A, 3a3eM-
JIA0INAe caMOJIET Opu nocaake. B monere, Benen-
CTBHE TPEHHUA O BO3AVX W 0 HEKOTOPBLIM JPYIUM
OpHUYHHAM, CAMOJET HAKATIJINBAET 3HAYUTEJIbHBIN
JIeKTPUYECKUN 3apA.

OmHaxko 3aszeMJyIeHHe He IIOMOTaeT, eCJH WHC-
IOJIBE3yeTcA 00opyJoBaHUe, U3TOTOBJICHHOE U3 IH-
3JIeKTPUKOB. /{71 TOro 4To0BI HIOBEPXHOCTEL TAKHMX
MAaTepHaJOB JIy4Ille IIPOBOAMJIA DJIeKTPHYECTBO,



PaBHomepHoe
OKpallMBaHWe U3aenus
Ha3NeKTPU30BaHHON
KpacKoW

eé mnoxgBepraroT obpaborke. Hanpumep, npuson-
Hble PEMHU U JEHTbl TPAHCIIOPTEPOB MOKPLIBAIOT
rpaduToM HIA OPOH30BLIM ITOPOIIIKOM.

C Toi1 Ke 1eJILI0 YBeIUUYHUBAIOT BJIAXKHOCTE BO3-
AyXa B IIOMeIIeHWuU, IIPU 3TOM Ha TTOBEPXHOCTH
MAaTepHuajJoB, He TMPOBOAAIINUX 3JEeKTPHUUYECTBO,
obpasyercs TOHKadA ILIEHKa Boabl. Hepgmcruinmum-
pOBaHHAA BOJA H3-3a PasHBIX IIpUMeceil IIpej-
cTaBJaAeT co00H 3JeKTPOJUT, IIO3TOMY XOPOIIO
IPOBOAUT 3JIeKTpHUdecTBO. B ObITY Ias 00pBOBLI
C BpeNHOH 3JIeKTpHU3alluell IIPUMEeHAIOT pasind-
Hble aHTUCTATAKH.

CraTudeckoe 3JEeKTPUYECTBO MOKHO YCHEIITHO
MCIONbL30BaTL Ha npousBojacTBe. OHO MoOXKeT Hr-
paTh poJhL, HAOIPHUMEDP, MaadApa. EcJaHm oKpaimu-
BaeMyl0 JeTallb 3apAJWTh IIOJOKHUTENBHO, a da-
CTHIILI KPACKH — OTPHILATEILHO, TO YACTHIILI Kpa-
CKH YCTPEMJIAIOTCA K IIOJIOMKHUTENILHO 3apAKeHHOH
meranr. IIocKONBKY YacTHIBI KPacKH 3apArKeHbI
OJHOHMMEHHO, TO OHH OTTAJIKHABAIOTCA APYT OT JpPY-
ra, 1 IIO3TOMY CJOHM KpacKH IoJydaeTcsa paBHO-
MEepHBIM. 3a CUET IIPUTAMKEHUS YacTHUIl K JeTaJIn
3TOT CJIOH IOJNyYaeTcs IIJOTHBIM U IIPOYHLIM. Pac-
XO0JI KpacKHM IIPH 3TOM CHMKAeTcA, TAK KaK OoHAa
ocayKJiaercsa TOHKHM CJIOEM H TOJILKO Ha JeTalH.

C IOMOIBIO CTATHYECKOTO SJEeKTPHYECTBa BO
MHOI'0 pa3 ycKopsdaeTcs Ipounecc xonuenus. Ilpm
BIEKTPOKOIMYeHUH YaCTUIIhI KOIITHUJILHOTO JALIMAa
3apAMKAIOTCA IOJOKHUTEJILHO, a CAM IIPOJAYKT, IIOJ-
BepraeMbIi KOMT4eHUIo (HampuMep, TYIITKa PLIOb),
3apAKaeTcAa OoTpUIIaTeIbHO. YacTHIIEI ABIMA, IPH-
TATUBAACHL K TYIIKe, OBICTPO BHEIPSAIOTCA B Hee.
B 3TOM 1 cOCTOUT IIpoIecc KOMUeH .

BcrmoMHEHHKTE ONBIT 10 B3AUMOAEHCTBUIO MEJIKHIX
KYCOUKOB OyMarm ¢ HasJIeKTPHU30BAHHOM IIaJI0U-
Kol (cM. puc. 53, a). I'me arot adhdeKT MoKHO HC-
nmojgs3oBaTh? TaMm, roe JIErKue IpooJIroBaThHIE Ya-
CTHUIILI HYKHO OPMEHTHPOBATH B OIIpeJleIEHHOM
HAIIpaBJeHUM, HaIpUMep IIPHA BOPCOBAHHUU TKa-
Heii. MaTepuaj, Ha KOTOPOM TpeOyeTcs MOJyYIHTh
cJIO¥ BOpca, 3azeMaaroT. Ha ero mopepxHocTh Ha-
HOCAT KJiedlllee BEIecTBO, a 3areM dYepes 3apsd-
JKEeHHYIO METAJLIHYECKYIO CeTKY, PacIION0KeHHYIO
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HaJl 9TOM IIOBEPXHOCTHIO, IIPOIIYCKAT Bopc. Bop-
CUHKHU B JJIEKTPUYECKOM II0Jile MeXAy MaTepua-
JIOM X CeTKOM OPHEHTHPYIOTCA CTPOTO HepIeHIHn-
KYJAPHO K IOBEPXHOCTHU MaTepraJjia U oceaT Ha
KJell pABHOMEPHBIM CJ0eM. TaKk ImoJiydarwTcd I10-
KPBITHA, IIOX0KHe Ha DapXaT 1 3aMIITy.

A eciiu yacTHIAM ABYX Pa3s/JIHMYHLIX BEIECTB CO-
OOIIUTE 3JIeKTPUYECKHE 3apANLI IPOTHBOIIOJIOM-
HBIX 3HAKOB, TO YTO JIOJKHO MPOU3OUTH C 3TUMH
YacTUIIAMH IIPH HepemelnuBaHuuU BeimecTtB? Ya-
CTHIILI Oy YT IPUTATUBATHECA IPYT K APYTY, U B pe-
3yJbTaTe oOpasyeTca OMHOPOAHAA CMECh.

ITOoT 3(hPeKT UCIIOIL3YeTCa Ha

_ xye003aBOIaX IJIA N3TOTOBJICHUA

-— TEeCTa. OSapAKeHHBIE IIOJO0MKH-
TeJIPHO KPYIUHKHA MyKH BO3AVIII-

HBIM IIOTOKOM IIOZAIOTCA B Ka-

po— Mepy, I'le OHU IIepeMeIluBaTCA

T4+

-

«-&n .

Puc. 70. BaarMHOE NPATAMKEHNAE MOJOKATEb-

HO 3apAMeHH

- C OTPHIATEJbHO 3apAKeHHLIMHA
KaneJlbKaMM BOJLI, COJiepsaliei
apox:ku. KpynuHKY MyKH B Ka-
NeJbKH BOJLI, B3AMMHO IPUATATH-

BIX KPYIIHMHOK MYKH H OTpHIA- BadAch (puc. 70), o6pasyioT ofgHO-

TeJILHO 3apAKeHHBIX Kallelb BOJLL poagHOe TecTo.

i. Kax yMeHBITUTE BpeJHOE [EHCTBHME CTATHYECKOTO JJIEeKTpuYecTBa?
2. Kax yBenwuuTE TOJE3HOE AeHCTBHE CTATHYECKOTO DIEKTpPHYecTBa?
3. llpuBeaguTe TpUMepHl MPOABJIEHUS BPEAHBIX CBOWCTB CTATHYECKOTO
anekTpudecrBa. 4. [louemy Mexky peMHEM ¥ TMIKWBOM, HA KOTOPBIH OH
Ha/ieT, BO BpeMda paboTE MHOTAA TPOCKaKHBaeT ucKkpa?

1. [Touemy mpu mepenwBanuu OGeH3WHA W3 OJHOH IHUCTEPHBI B JAPYTYIO
OH MOJKeT BocmiaMeHuTheaA? Kakue cmenmuanbHbIe Mephl IpPeSOCTOPOIK-
HOCTH HEOOXOAUMO IPeAIPUHATE ?

2. B ycraHOBKAaX A YAABAWBAHUSA IBLIH IPOMYCKAKT BO3AYX Yepes Me-
TANIUIecKHe TPyObl, MO OCH KOTOPBIX MPOTATHBAETCH METALTHYECKAad
nmpoBonoKa. IIpoBosoka HMeeT OTpHIATENLHEIH 3apak, a Tpyda — IoJIo-
suTeabHbI. Mexy HUMHE co31aéTesa CHIBHOE dJIeKTpHuIecKoe moJe. Kax
OyayT BecTH ce0s NBLIMHKH: a) HesapsarKeHHbie; 0) 3apaiKeHHBIe TOJIOMH -
TeJbHO WIH OTPUILATEILHO?

0, | YNIPAYKHEHME 26

1.
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ITouemy nmpm 3anpaBKe caMOJIETa TOPIOYHM M CAaMOJIET, ¥ OeH303ampas-
MUK 3a3€eMJIAI0T?



I[loueMy HHTH NDPHIHOAIOT K Tpe0HAM YecANbHEIX MAINHH, IPUMEHII0-
IIUXCA B TEKCTHJIbHON MPOMBIIILICHHOCTH, H IIPH 3TOM IIyTAIOTCA H YaCTO
pByTca? 3aueM B TAKHX IIeXaX HMCKYCCTEEHHO CO3AI0T HOBLIIMIEHHYIO
BIAKHOCTE ?

IMouemMy BOPCHHKY ¥ ILIIE TPUIKUIAIOT K OZEIK e IIPH YHCTKE € METKOH?
Ilouemy, ecnu MIETKA BJIAYKHAA, DTO ABJIeHUE HE IPOMUCXOIUT?

@ 3AOAHUE 17

CocraBbTe TabJIHIYy, B KOTOPOH VKAJKHUTE: BPeIHBIE U MTOJIe3HEBIE TPOSABIEe-
HHAS CTATHYECKOro 3JeKTPHUYECTBA B OBITY; VCIOBHSA, IIPH KOTOPBIX 3TH
IpPOABIeHHA BeI 06HADYKUIH. ECTE TH ABNEeHHA, KOTOPELIE HCUE3aI0T IPH
U3MeHEeHUH BHENTHUX YCIOBHA?

3NEKTPUHMECKUMN TOK.
MCTOYHUKMU 3NEKTPUMECKOIO TOKA

Br1 Y#aHe 3HaeTe, 4YTO 3apAXeHHBbIEe YaCTHIILI
MOTYT IIepegBHIraTrbCd, HJIH, KaK TOBOpPAT, MO-
JeT IIPOHUCXOANUTE ABHEHHEe 2JIEKTPHYEeCRKROI'O 3a-

pAna.

YuopanodyeHHoe (HANIPABJIeHHOE) IBHKeHNe 3aPAKeHHbIX YaCTHI[ Ha3bIBa-
0T 3JIEKTPHYEeCKHM TOKOM.

IJ1s cyIecTBOBAHMA B IIPOBOJHUKE dJIeKTpUUe-
CKOTO TOKA HeoOXOJUMO, UYTOOLI B HEM OBLIH 3apd-
JKeHHELIe YaCTUILI, KOTOPbIE MOT'YT HePeIBUTaThC
110 BceMy IpoBOAHUKY. UX HaszwIBalOT c60600H bL-
mu 3apadamu. B 3aBUICUIMOCTH OT BeII[eCTBa CBO-
OOMHBEIMHY 3aPAAAME MOT'YT OBITh 2JIEKTPOHEI (B Me-
TaJLIax) WIN IIOJOKUTeIbHBIE W OTPHIlATENbLHEIE
HOHEI (B aieKTponurax). Kpome Toro, Hy»XHO0, 9TO-

I OBI CylneCTBOBaIM CHJIBLI, BRCTHBJISII_IOH_IHB CBOﬁO,II;'
HBbI€ 3apAldbl IJBUTI'aTECA B OIIpeaeJleHHOM HallpabB-
JIEHHIH.
K A B PaCCMOTpHM OIIEIT, CXeMa KOTOPOTO HBDGD&J‘EB‘

—® ©— Ha Ha pucyuke 71. IIposoguuk Il coeguuén mpo-

Puc. 71. ITpoTexaane
BJIEKTPUYECKOT'0 TOKA

BOOJaMH C MeTaJIITHYeCKMMHK TeJlaMK Amn b, Korto-
PBIM CDOﬁH.IEHLI OOJHMHAaKOBbBIE IIO MOAVJIHD, HO IIPO-

10 TPOBOTHUKY THBOIIOJOM{HEIe M0 3HaAKy 3apanbl. Tema A u B

123




124

HaxomATcA OIM3KO0 ApYr K Apyry. Ycrpoiictso K
Ha3bIBalT KJIH4YoM. OHO CIOYKHUT LA IOAKIIOUE-
HuA nposogHuka 11 K sapaenasiM TennaM A u B
AJIM OTKJIYEHUS OT HHUX. UTOo Ke IPOHCXOIUT
C IPOBOJHUKOM IIPHA 3aMBIKAHUHU KJIOYa?

I[Mox meiicTBHEM 3JeKTPHYECKOIO MOJIs, CO37a-
BAEMOTO 3apAKeHHBIMH TejnaMu A u B, cBoboj-
HBIe 3JeKTPOHBI BHYTPH IPOBOAHHKA (a TakiKe
IIPOBOJIOB) HAYMHAIOT JBUTATLCA YIOPALOUYEHHO,
BO3HHKAET 2JIeKTPHYECKHH TOK. JIeKTPHUIeCKHHI
TOK B MeTaJJIMYeCKUX IIPOBOJHHUKAX — 3TO YIIO-
pPAOYEHHOEe ABAMKEeHHEe CBOOOJHBIX 3JIEKTPOHOB.

Ilpuuuna saexkmpuuecKkozo moKa 6 Memad-
aax — deilcmeue 31eKmpuieckozo noas Ha ceo-
600HbBLE KM POHBL.

A 4YTO HPOHCXOAHUT C 3apAKEeHHBIMH TeaaMua A
1 B (cM. prc. 71) OpH DIpoTeKaHUH 3JIeKTPUUYECKO-
I'o TOKa? DJIEKTPOHEI B IIPOBOAax U nmpoBoguuke I1
OBUKYTCA TaK, 9TO OHH «cOerarmoT» OT 3apAsKeH-
HOTO TeJaa B K zapsykenmHomy Teny A. 9To «Iiepe-
ceJleHHe» IJIEKTPOHOB 3aKOHYMTCA TOTHa, Korma
Teyja A u B paspanarcsa, T. e. cTaHYT 3JIeKTpUYe-
CKH HeHTpadbHbIMH. [lo3TOMY e€cu MBI XOTHUM
OOIeP:XUBATh JJIEKTPUUYECKUN TOK, TO HYKHO
KaKHM-TO 00pa3oM «IIoA3apsisKaThk» TeJo A I0Jo-
JKUTEJLHBIM 3apAA0M, a TeJlo b oTpuIlaTe IbHBIM.
YcrpoiicTBa, HasbIBAeMbIe UCTMOYHUKAMU I/LEK-
Mmpu1LecKk0z0 MmoKa, Kak pa3 1 BBIIOJIHAIT Ta-
KVIO 3aJ1a49y.

B mcTounmkax Toka coBepuraerca pabora mo
pasfeeHII0 HeHTPAJbHBIX MOJEKYJ Ha ITOJOMKH-
TeILHO H OTPHUIIATEJIbLHO 3apAXKeHHbIe YacCTHIILI.
OTH 4YACTHUIBI HAKAIJIUBAIOTCA HA NOJAIOCAX
HCTOYHHKA TOKA — MeCTaX, K KOTOPEIM IIOJICOeIH-
HATCSA IIPOBOAHUKHM (IIOJIOCHI MCTOYHHKA TOKAa
nomobubel TeaMm A 1 B (ecMm. puc. 71)). Oguna nouroc
ACTOYHHKA TOKA HA3BIBAIOT NOAOMUMELbHbLM,
APYTOU — OMPUUATELbHbLM.

Ha zape pazsuTtusa ydeHud 00 3JIeKTpPUUYECKOM
TOKEe CUMTAJIOCh, UYTO B METAJLUIMYECKHX IIPOBOJI-
HHKaX MOI'YT IepeMeNIaThCAd W MOJOKHUTeJIbHEIe,
A oTpHIlaTeNnbHbIe 3apanbl. O0 MOHAX U 3JIEeKTpPOo-
Hax ToOrna ellé He 3HAJHM. YCJIOBHO OBLIO IIPHHATO



Puc. 72. nekrpodop-
Had MATHHA

Puc. 73. ITpespaniesue
BHYTDEHHeH 3He pruf
B AJEKTPHYECK VIO

Puc. 74. IIpespamesne
PHEPIHH H3JIYYCHHUA
B 9JIEKTPHUYECK VIO

3a HanpasJieHue 3JNeKMmpu4decKozo moxa CIATATh
HalpaBJIeHHEe, II0 KOTOPOMY IBHKYTCA (MM MOTYT
IBUTATLCA) IIOJIOKUTEIbHEIE 3aAPAILI, T. €. HANPAE-
JIeHUe Om NOJONCUMEAbHOZ0 NOJAICA UCTNOYHUKA
Mmoka K ompuyamesibHoMy. ITO IIPABHIO JeHCTBY-
eT U IIOHBIHE.

Eciou npoeopguumk I coegMHUTE IpOBOgaMHU HE C
rexamMua A u B (cm. puc. 71), a ¢ moyrrocaMu UCTOY-
HUKAa TOKa, TO IIPH 3aMBIKaHMU Kaoda K Tok mo
IpoBoAaM U depes npoBogHuK I1 OyaeT Teus 10 Tex
I10p, IIOKa UCTOYHHUK TOKA CIIOCO0EH pasfeaTh 3a-
pansl. IIpu sToM pasgeseHHH IPOUCXOTHUT IIpPeB-
palieHHe MeXaHU4YecKOol, XUMHWYIeCcKOoil, BHYTPeH-
Hel UM KaKOW-HUOYIL APYroM 3HEPTUHU B BHEP-
I'MIO 2JIEKTPHUYECKOI0 II0JISA, KOTOpoe, NelHcTBY A Ha
JIeKTPOHEI, CO3MAET 3JIEKTPHUYECKUH TOK.

CyirjecTByeT MHOI'O THIIOB HCTOYHHKOB TOKA.
B anexmpogopnoii mawune (puc. 72) mexa-
HUYecKas DHeprudA IIpeBpaliaercad B DJJIeKTPH-
gyeckyio. B mepmoanemenme (puc. 73) BHYyT-
peHHAA dHEPTUs IIpeBpaliaerca B 3JIeKTPU-
yeckyio. IIpH 2TOM »sJIeKTpHUUYECKUH TOK
BO3HHKAET B IIPOBOJOKAX, M3TOTOBJIEHHLIX
13 pasHBIX METAJJIOB, IPH HATPEeBAHUHU Me-
cra uxX coeguHeHud (cnas). A B ¢pomoane-
MeHme B 3JIeKTPUUeCKYIO 3HepPruo Ipespa-
1naeTcd sHeprud uanydenud (puc. 74).

B 6BITY YacTO MCIOJL3VIOT UCTOYHUKH TO-
Ka, HasblBaeMble 2AN1b8AHUYLECKU MU 3/Le-
menmamu (puc. 75). B rarbBanmyecKux
aJIeMeHTAX TIPOMCXOJUT IIpeBpallleHHe XH-
MHWYeCKON DHEPruHd B dJIeKTpuYecKyo. Pas-
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Puc. 75. l'aibBa HUY eCK A
aneMeHT (DaTapeiika):

d — BHEITHWI BAJI;

0 — ycTpolicTBO

Huoxeun
CBHHIIA

Pacreop
CepPHOH KHCIOTE

6)

Puc. 76. AKKYMYyIATOD:
a — BHEUTHHH BU;
0 — OpHHENHUN AeicTBUA
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0 < g =

w

a) 6)

JIMYAIOT MaJibBAaHUYECKHUE 3JIeMEeHTEI OJHOPAa30BOr0
JelicrBusa — Oarapeku (puc. 75, a) U aKKymy-
asamopuwl (oT nar. accumulator — cobuparens) —
ralbBaHUYEeCKHe 3JIeMeHTHI MHOTOPAa30BOT0 AeMcT-
BuA (puc. 76, a).

Barapeiika mnpeacraBasgeT co00l JOBOJLHO
CJIOJKHOE YCTPOHMCTBO, KOTOPOE pasjensieT 3JeK-
TpHUYECKHUEe 3apAALI B pe3yJbTaTe XMMHYEeCKUX pe-
aknuii. Ha pucyuke 75, 6 nzobpaskeHo yCcTpOHCT-
BO OaTapeliKm, cOCTOAIIeHd M3 I[HHKOBOTO COCY-
na ll, B KOTOpPBINL BCTaABJIEH YIOJBLHBIN CTEPXKEHb
Y ¢ meramnudecKod KpbIIKoWM M. YroabHbBIN
cTep:KeHb OKPYIKEH cMechbio okcra maprauiia (IV)
MnO, u pasmensuénnoro rpagmura C. IlpocrpancT-
BO MEKJIY IIMHKOBBIM KOPIIYCOM U CMEChIO OKCHIA
Mapralia ¢ rpadHuToOM 3aII0JHEHO 3Kelieo0pasHbIM
pacTBopoMm conu (xaopuzga ammonna NH,Cl) P.

XuMHuUecKasa peakIlud IHUHKA Zn ¢ XJOPHIOM
ammonua NH, Cl npusogur k ToMy, 94TO IITUHKO-
BRI COCYJ] CTAHOBHTCSA OTPUILATEJILHO 3apArKeH-
HBIM. Ero Ha3bpIBAIOT OMPUUAMELbHbLM 3AeKMPO-
dom. CMech OKCHJAa MapraHia ¢ rpaHToOM 3a-
pAKaeTcd IOJOKUATEJILHO, €€ 3apAl] IepemaéTcs
C IIOMOMILIO YIOJABHOI'O cTep:kKHsA. Ero HaspiBamoT
noJoxumenvHoim daexmpodom. Memxagy pasHo-
AMEHHO 3apdAMKeHHLBIMH 3J3JIeKTPOJaMH BO3HHUKA-
eT 3JeKTpHu4decKoe moJe. EcIu aneKTpoAbl TAKOTO
MCTOYHHWKA COeJUHHUTHL IIPOBOJAHUKOM, TO CBODOJ-
HBIe 3apASbLI B HEM HAYHYT ABUTAaThCA YIIOPANO-
YeHHO, T. €. BO3SHUKHET 2JIeKTPHYEeCKHUH TOK.




barapesn
aKHYMYNATOPOB
AnA NUTaHua:

a — MoBUNLHOro
TenedoHa;

6 — HOYTOYKa

Q

PaccMoTpuM HOpocTeHINHUH aKKyMYyJIATOp, KO-
TOPLIA COCTOMT M3 JABYX CBUHIIOBBIX ILJIACTHH
(3IeKTpPOoJIOB), IIOMEIIEéHHBLIX B PACTBOpP CepHOM
KHCJI0ThI (puc. 76, 6). [asa Toro 4robbl akKyMYJL-
TOp paboran Kak MCTOYHUK TOKa, Yepe3 Hero BHa-
yajie IIPOIIYCKAIT TOK OT KaKOoro-JIu0OOo JIpyroro
ncrouHuKa. Ilpu aToM B pe3yiabTaTe NpPOTeKaHUA
XUMHUYECKHUX PEeaKI[Hi OUH 3JIeKTPOJ aKKyMYyJId-
TOPA CTAHOBUTCH IIOJIOMKUTENBHO 3apAMKeHHBIM
(obo3HagaeTCcA 3HAKOM «+»), a IPYTrOl — OTPHIA-
TeJbLHO 3apa:KeHHLIM (o60o3HadaeTca SHAKOM
«—»). ITocme Toro, Kak akKKyMyJATOP pPaspsaIuT-
cd, ero Io3apaKaloT TeM JKe cIIoco0oM.

Yem 6o0JbIlle ILIOMIALL 9JEKTPOAOB OaTapeek 1
AKKYMVYJIATOPOB, TeM O0JBLIITNHA TOK OHH MOT'YT Ja-
BaTh. YTOOBI YBEIWYHTHL ILJIOMNIAAEL DIEKTPOJOB,
UX IIOBEPXHOCTh MOXXHO HOKPBITH IIPOBOAAIIMMHA
HAaHOKpHUcCTAJIaMH. B pe3yiabTaTe akKTHBHAA ILIO-
niagbh odOMeHa 3apsAKeHHBIMH YaCTHIAMH YVBeJIH-
Yy@uBaeTcsa B COTHHU pas3. AKKYyMYJATOPHI, IIJIACTH-
HbI KOTOPBLIX HMOKPBITHI HAHOKPHCTAJNJIAMH, CIIO-
COOHBI 3apAKaThCA BCETO 34 HECKOJBKO MAHYT.

Hcnons3yoTea akKYMYJIATOPEL IJIA OCBEIeHUA
aBTOMOOMIEH, »Kele3HOJOPOKHLIX BATOHOB, IJIA
3alycka JBUraTejed aBToOMOOWIeNd, NI MHTAHUSI
paguoneperaTIuKoB, Teae)OHOB M APYIOH amma-
paTyphl.

CyIiiecTBYIOT U ApyrHe HCTOYHHKH ToKa. Tak,
Ha 32JIeKTPOCTAHIIMAX MCIIONL3VIOT YCTPOMCTREA,
npeobpasyiolue MeXaHudecKYIO DHEPIruio B 3JIeK-
TPUYECKYI0, — 2eHepamopsL (0T JIaT. generator —
co3JlaTelIb, IPOU3BOJUTENEL). JIEKTPUUECKUN TOK
OT TAKHUX MCTOYHMKOB IPUMEHAIOT B IIPOMBLIIILIEH-
HOCTH, HA TPAHCIIOPTE U B OBITY.

1. Yro raroe snexTpuueckud ToK? 2. KaK0OBEI YCIOBUSA CYIIECTBOBAHHUA
smexTpuiaecKkoro Toka? 3. Hanpasnenue IBMIKeHUA KAKNUX YACTHUIL B IIPO-

BOAHHKE IPHHATO 3a HAOpPABIEHUe biaeKTpuduecKoro Toxa? 4. OT Kakoro
IIOJIIOCA HCTOTHHKA TOKA M K KAKOMY HAaTPaBJIeH TOK B IPOBOSHUKE, IPH-
coeTHHEHHOM K McToYHHKY? 5. Kakme mpeBpamenus 3HEPruu TpPOHUCXO-
AAT BHYTpH HcTouHHKA TOoKa? 6. KakoBo ycTpoiicTBO ralbBaHUYECKOTO
smemenTa? 7. UTo ABIAeTCA MOMOIKHUTENBEHBIM M OTPHIATEILHEIM IIOJIO-

127




camu BGarapeiiku? 8. Kakoso yerpoiicteo akkymyaaropa? 9. me mpume-

HAIOT aKKY MY JIATOPHI?

ero paspanke?

1. Kacaschs pyxoil cTepXHSA DIEKTPOCKOTA, ero paspanmian. MomxHO Ju
TOBOPHTE 0 HATMYHHY DJIeKTPHYECKOr0 TOKA B CTEPIKHE 3IeKTPOCKONIA ITPH

2. Kamnsa nosKas B MPOMEcce MajJleHnsA Ha 3eMIII0 diaeKTpusyercd. MokHO
JIH TOBOPUTH 0 HAJTHYWH SJIEKTPHILCKOT0 TOKAa MEXKIY 00IaKoM 1 3eMaéii?

)\
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1. Buém nperMyIIecTBO AKKYMYJIATOPA HePel ralbBAHNYeCKHM DJIEMEeHTOM?

2.

@ 3NIEKTPUYECKASA UEMNb

Ha pucyerke 77 maobpaskeHBI 3apsasKeH-
HEIM W He3apAXKeHHBIA 3JJIeKTPOMETPEI.
TMoTeuér U SIEKTPUIECKHH TOK IO METAJ-
JTHYECKOMY CTEpPIKHIO, eCJIH UM KOCHYThBCH
OJHOBPEMEHHO IMAPHKOE BIEKTPOMETPOB?

WmeeTca sapaKeHHBIH DeKTPOCKOI H Me-
TAJJTHYECKHHA CTepKeHb. YTo HYIKHO cjle-
JIaTh, YTOOBI II0 CTEPSKHIO MOTEK BJIEKTPH-
YeCKHH TOK?

B uém mraBHOE OTIHYHE DYIEKTPHYECKOTO
TOKA, BOZHHKAKINETO0 B COeJHHAIOIEM
DOMIOCHI TANBBAHHMYECKOrO JJIeMeHTa Me-
TAaJUTMIYECKOM IPOBOJHUKE, OT TOKAa, BO3HH-
KaIOMIero Ipu paspaKe aJieKTpoMerpa?

U EE COCTABHbIE YACTHU

JInsa Toro 4ToOBI MOAAEPKHUBATH 3JJIeKTpHUe-
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CKUI TOK, HEOOXOAUM ITPOBOJAHUE WX HECKOJILKO
IIPOBOAHHUKOB M HMCTOYHHK ToKa. CoegmHEHHEBIE
BMecTe, OHH O00pasyioT 3JaeKmpuiecKyio uens.
Bcakasa simekTpuuecKkas ek COCTOUT U3 ABYX Ya-
cTeil: BHYTPeHHer M BHellnHell. Bo BHYyTpeHHIO
1enb BXOJUT UCMOYHUK moka. BHelnmHAa menb
BKJIIOUaeT B ceba nposodHuKu-nompebumenu:
JIAMIIOYKH, 3JIeKTPOHATpeBaTe/lbHbIe IIPHOOPHI,
3JIEKTPOABUTATEIN, IIPHOOPEI AJIA U3MEPeHu s I1a-
paMeTpOB Ilenu, IPOBOAA.

JJeKTpUYecKasa 9HEePrusa OT MCTOYHHKA TOKa K
IIOTPEeOHTEJIIO IIOCTABIAETCSA C IIOMOIILIO IIPOBOJIOB.
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Puc. 78. YcanoBpHEIe 0003HAYEHU A, IPHMeHAEMEIEe HA cXeMax:

1 — ranbBaHWYECKHH 371eMEeHT WJIH AKKYMYJIATOD; 2 — 6aTapes sjieMeHTOB WLIH
AKKYMYJIATOPOB; 3 — KI0Y; 4 — SJeKTPpUYeCcKad JaMIa; 5 — SJIeKTPHUYEeCKHE 3BOHOK;
6 — pesucTOop (IPOBONHAEK, MMEWNIMH OTIPe/IeIEHHOE CONPOTHBJIEHAE )

— i

&

Puc. 79. Cxema
npocTeineit
SIEeKTPHYECKOH Ienn

It moAKAI0OYeHUA U OTKJIIOUYeHUA TToTpebuTe-
JIeH OT ICTOYHHKA TOKa UCIOJIb3VIOTCA 3AMbLKAIO-
wue u pasmvlkanuiue ycmpoiicmaa: KIWodu, py-
OMIbLHUKH, KHOIIKH, BEIKJIIOUATEJIH.

OJNeKTPHYECKHUH TOK MOMKET IIPOTEKaTh TOJBLKO
TaM, I'lle eCTh CBOOOZHBIe 3apAAbl. 10 ecTh Ha IYTH
OPOTEKAHUA OJeKTPUUYECKOT0 TOKA JOJIKHBI
BCTPEeYaThCA TOJBKO IIpoBOogHUKH. IloaTomy Bea-
KadA 2JIeKTPUYecKasd Iellb JoJHa OBITh 3AMKHY-
ma o Toro, YToOLI B HEl IT1eJI TOK.

CoBpeMeHHBIE 3JIEKTPHYIECKHE YCTAHOBKH YacTO
COCTOAT M3 TAKOr'0 OOJBIIOr0 KOJIHWUYECTBa J4acTel,
YTO CJIOBECHOE OIIUCAHHEe COefUHeHUH B HUX 3aHA-
Ji0 0661 MHOTO BpeMeHH. [[1a Toro 4To0sI MOKa3aTs,
M3 KaKHUX 2JIEMeHTOB COCTOUT aJIeKTpUdecKas Ielb
A KaK OHHU COeJUHEeHBbI Mexay co00ii, UCIIONL3YIOT
yepTrexxku — adaexmpudeckue cxemvt. Ha cxemax
3JIEMEHTHI ITeltl 0003HAYAIOT VCJIOBHBIMHI 3HAKAMHK
(puc. 78). Ha pucynke 79 uzobpaskena cxema IIpo-
CTeHIIIeH JIeKTPUYEeCKOM IeIHn.

O’ 1. Yro Takoe snmekTpudecKasa menk?! 2. M3 Kakmx uacTell COCTOHT dJeK-

Tpuueckasa nenb? 3. [IpuBegmTe mpUMephsl IPOBOJHUKOB — IOTpebuTe-

Jel aneKTpuYecKod sHepruu. 4. UTo 3HAYHT <«3JIEeKTPHYECKAA TElh
samuHyTa»? 5. [louemy mpu pasMBIKAHUM KJIOYA DJIEKTPUYECKHH TOK
B €M IPEK pamaeTca’
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1. Kak o0BACHHTE BOSHHUKHOBEHHE JIEKTPHYEeCHKOI'O TOKa B ]:[E]IH?

2. Tloka)kuTe cTpeTKAMH HANMPABJIEHHE DJIEKTPHYECKOT0 TOKA B SJIeKTpHYE-
CKOM IemH, cxemMa KOoTopoi maoOpaxkena Ha pucyHEKe 79. M3 xakux sme-
MEHTOB COCTOUT 5TA IEIb?

3. Haueprure cxeMy dIEKTPHUYECKOH MenH KapMaHHOrO (GOHAPHKA C TPEM I
JaMIaMu, KOTOpbid paboraeT ot GaTtapeiiku. JlaMsl 3aKUTraoTCa ONHO-

BpeMEHHO.

EE[]  anEKTPHYECKMIA TOK B METANNAX

Puc. 80. Kpucramrnnue-
CKAfA PEeIIETKA MeTaJLIa
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Paccmorpum mpomecc obpa3oBaHMA 3SJeKTPHU-
YecKOr'o TOKAa B Merauiax. MeTaanabl B TBEPAOM
COCTOAHHM HMEIOT KPHUCTAJLJINYEeCKOe CTPOeHHe.
Bxopamnime B cocTaB aToMa 3JeKTPOHLI HAXOMATCA
Ha Pa3jIWYHBIX PacCTOAHUAX OT ero Azpa. JlIeK-
TPOHLI, PAaCIOJOKeHHbIe OTHOCHTEJLHO OJHM3KO0
K AApY, IpOYHO cBA3aHbI ¢ HEUM. HambGoaee yma-
JIEHHDIE OT AApPAa 2JIEeKTPOHLI CBA3AHBI C HUM 3HAYH-
TeJbHO cyiabee, YeM BHYTpPEeHHHe. ¥ MeTaJLIOB 3TH
3JIEKTPOHBI TaK cjabo cBA3aHBI CO CBOUMM AApa-
MH, 9YTO OHH JIET'KO OTPBIBAIOTCSA OT Aep M CTAaHO-
BATCSA CBOOOSHBIMMA.

B y3nax KpHUcCTAJLINYECKOM peIlIeTKH MeTaJJoB
PACIIONOMKEHEI IIOJ0MKATEILHO 3apasKeHHbIe HOHBI,
KOTOpEIE COBEpPINAT KoJeGaHMA OKOJIO II0JIOMKe-
HHuiT paBHOBecuda. Mexay moHAMH OecriopagouHO
IOBHIKYTCA cBoOOmHBIE 3,1eKTpoHEI (puc. 80). ITocie
CO3JaHUA B METAJLIMUECKOM IIPOBOAHNKE 3JIeKTPU-
YeCKOI'0 II0JIA MMEeHHO CcBOOOJHBIE 3JIEKTPOHBI Ha-
YMHAOT CMeIaThLCA B CTOPOHY IIOJIOMKHTEILHOTO
II0JIIOCA UCTOYHUKA TOKA, 00pasysd sJIeKTPHYeCKH I
TOK, 4 MOHEI OCTAIOTCA HA CBOMX MeCTaX.

Tor (paKT, 4TO 3NMEKTPUUYECKHN TOK B MeTaJljiax
IpeacTaBisgeT cob0i IBHIKEHNEe DJIeKTPOHOB, ObLI
IIOATBEPKOEH sKcaoepuMeHTasbHo. B 1901 r. He-
menkuil pusuk Kapn Puxke (1845—1915) npo-
meJaan caenyiomnuii onslT. Tpy nmuauHApa — ABAa
MeIHBIX M OJUH AJIOMHHWEBBIH, ¢ THIATEJILHO OT-
IIOJIMPOBAHHBIMH TOPI[AMH, CTABHJIMA JPYT HA IPV-




NIEOHUA UCAAKOBHY
MAHIE/NBLWTAM

(1879—1944)

Poccuitcknil (pU3WK, aKajleMHK.
OnHH 13 0OCHOBATEIeH 0TeYeCcTBeH-
HOM IMTKOJBI B 00JIACTH TEOPH Y HEJIH-
HEAHBIX KOJeDaHHH 1 paJnoH3HKR

TTonosxuTenbHBIE
HOHBI OCTAKOTCH
HA CBOMX MeCcTax

IIpoBogHHEK

CroOonHBIR
BJIEKTPOHEL
obecrieynBaIOT TOK

Mofenb 3neKTpHYecKo-
ro ToKa B MeTannax

ra (MemHBIN, AJIOMHMHHEBBIH W CHOBa MEIHBIHN)
W IIPUCOEIUHATNA K HCTOYHHKY TOKa. B Teuenwme
rojia II0 TaKOMY IIPOBOJHHKY IITPONYCKAJIH 2JIeK-
TPUUYECKHUHA TOK, HO HUKAKMX XHUMHYEeCKHX H3Me-
HEeHHWI B MUJINHApPaxX He o0Hapy:KuaIu. BuLT creman
BBIBOJ, YTO TOK B METAJLIaX IIpeJCcTABJIAET cO0O0M
IOBUJKEeHWe YaCTHUI[, He HWMEIOIMUX OTHOIIeHU
K XHMHUYECKOMY COCTaBy METAaJIJIOB, T. €. JBHUTra-
JIUCh He MOHBLI, KOTOPhIE ¥ Pa3IMYHLIX METAJIJIOB
pasHbIe, a 3JIeKTPOHBI.

3areMm B 1913 r. poccuiickue (QU3NKH
Jdeonud Hcaarxosuuw Mandenso-
wmam n Hurxonai [Jmumpuesun
ITananexcu (1880—1947) nocrasunu
OPUTHHAJLHBIN OIILIT, B KOTOPOM Ka-
TYIIKY, COCTOSABIIYIO U3 OOJIBIIIOTO 9H-
cjla BHTKOB, HOPHBOAUJIN B OBICTpOE
BpallleHHe, 3aTeM TOopMo3uJau. Ecau
B MOMEHT TOPMOKEHHUs B KAaTYIIIKe BO3-
HUAKaeT 3JeKTpUYecKHUU TOK, TO OH 00-
YCJIOBJIEH IBU}KEHHWEM CBOOOMHBIX 3apAKeHHBIX
YACTHI[, KOTOPEIe IO WHEPIIUHA IPOA0JIKAIOT Ha-
IIpaBlIeHHOEe ABUyKeHue B mpoBogHuUKe. OOBIT mo-
KasaJ HaJInJYne KPaTKOBPEeMEeHHOI'0 TOKa IIPH pes-
KOM TOPMOMKEHHH KaTYIITKHA.

YcoBepIIeHCTBOBAB 3TOT OILIT, AMEePUKAHCKUE
dusuku Tomac Cmrwapm (1895—1958) u Pu-
yapd Tonmen (1881—1948) B 1916 r. no nHa-
IIPABJIEHHUI0 TOKA B KATYIIKEe ONpEeAe W 3HaK
3apsaga YacTHI[ — OTpUIaTedbHBINA. Kpome Toro,
YV4Y€HbIe BBIYHCJIJIM OTHOIIEeHHWEe 3apAna YacTHI]
K ux Macce. OHO 0OKa3ajI0ch IPUOIHU3UTETLHO O H-
HAKOBBIM JIJIsI BCEX METAJIJIOB U PABHO TAKOMY OT-
HOIIIeHU IO AJIA 9JIeKTPOHA.

Takum o6pasoM, Ha ONbITEe OBLIO IIOATBEPIKIE-
HO, UTO 3JeKMPUYECKUL MOK 6 MemaaluiecKux
npogodHuKax npedcmasaaem coboil ynopsaooueH-
Hoe dsuxcenue c80000HbLX /LK MPOHOE.

IIp BOSHMKHOBEHHH 3JIEKTPAYECKOI0 TOKA B
ITPOBOJHHKE CBOOOAHLIE 3JIEKTPOHBI ABMIKYTCA I10
HAIIPABJIEHHUIO K IIOJIOKHUTEILHOMY TIOJIIOCY HCTOY-
HHKA TOKAa, COXpaHAA CBOE XaOTHYECKOe IBUKe-
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uue. IlomobHoe nBu:xeHme HaOmOIaercsa, Korjaa
poii OecIopAMOYHO TOJKYINEeHcA MOIIKAaphl Iepe-
MeIllaeTcA B OIIpeeJIEHHOM HallpaBJIeHHUH IO JAeii-
crBueM BeTpa. CKOPOCTE Xa0THYECKOT'0 ABHIKEHIA
3JIEeKTPOHOB OYE€Hb BeJIMKa, IPAMEPHO CTO KHJO-
MeTpPOB B ceKyHAY. CKOpOCThL Ke BO3HHKAIOIIETo
HaIlpaBJIeHHOI'0 [JIBUMKEHUS IJIEeKTPOHOB MaJa,
IpUMEepPpHO MIJIIUMETPhI B ceKyHAy. [louemy ke,
HeCMOTpPsA Ha MAaJyI0 CKOPOCTL HAIIPaBJIeHHOI'O
OBU)KEHUA 3JIeKTPOHOB, 3JMeKTPUYEeCKad JTaMIIO4-
Ka 3a)KHUTaeTcsd cpasy Iocje 3aMBIKAHUA Ienn?
Jleno B TOM, UTO 3JeKTPUUYECKOe MoJe B TIPOo-
BOJHHKE pacIpoCcTpaHAeTCA NPaKTHYeCKH MTIHO-
BEHHO, U JBHJKeHHEe CBODOIHLIX 3JIEKTPOHOB BO3-
HUKAaeT Ha BCEM MNPOTAMKEHUH NPOBOJHUKA ITOUYTH
opHospeMeHHO. IToaToMy, KOr/la rOBOPAT O CKOPO-
CTH pAaCIIPOCTPaHeHUdA 3SJIeKTPHUYECKOIo TOKa B
IIPOBOJIHUKE, TO UMEIOT B BUAY CKOPOCTL pPaclpo-
CTPaHEeHU A 110 IPOBOAHUKY 3JIEKTPUYECKOTO IO .

@ 1. Kaxue wacTunel o6pasyiorT sJeKTpuYecKuil Tok B Metannax? I[Touemy

umenHo oau? 2. Kak IBHKYTCA 3IeKTPOHBI METAJLIA IPH BOSHHKHOBEHHUH
B HEM sJeKTpHYecKoro moaa? 3. OmHimmTe sKCIepHMEHThI, YCTAHOBHE-
IIIHe IPHPOILY SJIeKTPHYECKOT0 ToKa B Merainax. 4. CKOpOCTE HAIPAB-
JeHHOTO ABHXKEHU SIIeKTPOHOR B IIPOBOJAX BAIIeH KBADTHPEI COCTABIIA-
eT JOJTH MHJLIMMeTpa B cekyHay. [louemy ke Ipu HasKaTHH HA KJIABHIIY
BEIKJIOUATENA JAMIOUYKA BCIIEIX MBAET cpasy?

e

Kg‘ YNPAMHEHUE 29

1. Pacemorpure pucyHOK 81 M yEasKHTe, B KAKOM HAIIpABJIeHUH OYIYT IBU-
raTbCs SJIEKTPOHBI B METAJUIMYECKOM CTepPIKHE MOCJie COeNUHEHHS WM
anexkTpomMeTpoB. OTBeT MOsCHHUTE.




2. CpaBHPITB HampapleHHe 2JNeKTPHYEeCKOI'O TOKAa B IIeIlH, CXeMa ROTDpDﬁ
MmoKas3aHa Ha PHCYVHEKe 71, H HAIpaBJIeHHE NBUXEeHHA 2JIeKTPOHOB.

3. B uém pasiauume B [IBHIKeHHH CBODOMHBIX 3JEKTPOHOB B METAJLTHICCKOM
OPOBOAHHKE, KOTA OH IPHCOeIUHEH K MCTOYHHKY TOKA M KOTAA OTKJIIO-
UEH OT Hero?

[EI]  AEfcTBUA INEKTPUYECKOrO TOKA

CBobOomHLIE HOCHTEJU 3apAna (9JIeKTPOHBI H
MOHBI), CO3JAIOIIMe JJeKTPHYECKWH TOK, OYeHDL
MaJkl, II09TOMY VBHIETh UX HaIpaBJeHHOE OBU-
Keuue Henb3dg. O HATWMYUY DIeKTPUIECKOr0 TOKA
MOXHO CYJIUTH II0 TeM ABJIEeHUAM, KOTOPbIe OH BhI-
3bIBaeT. JTHU dABJIEHUA HaA3bIBAIOT delcmeuamu
MoKda.

Bam xopolrmo m3BecTHO mennogoe delicmaeue
3leKmpu1ecKozo moKa: HarpeBaHue IIPOBOHU-
Ka IIPH IIPOXOXKIeHUHN 10 HEMY 3JIeKTPHYECKOro To-
Ka. Takoe HarpeBaHue CBOMCTBEHHO M MeTAJLIaM,
M 2JIEKTPOJTHUTAM .

PaccMoTpuM Ij1ga IpuMepa MeTaJJIndecK e IIpo-
poguuku. Ilog melicTBreM 3IeKTPHUYECKOIO IIOJIA
cBOOOJHEIE BJIEKTPOHBI HAYMHAIOT ABHUIAaThCA HAa-
IpaBIeHHO, COXPaHAA XaOTHYECKOe IBUIKeHHe,
B TO BpeMA KaK MOHBI ITPOJOJLKAIT XaO0TUYECKU
KoJ1efarbcsa B y3JaX KPHCTAJLIMYIECKOH PeIleéTKH.
Pasormannbie sIeKTpUYECKHAM II0JIeM 3JIeKTPOHBI
coOymapAITCA ¢ MOHAMH KPHUCTAJLINYECKOMN peIreT-
KH U IIepeIaloT UM YaCcTh CBOEH dHEepruu.

B pesyibTaTe OIpOHUCXOAUT YBEIMdeHUEe KUHETH-
YeCKOH 9HepPruy MOHOB KPHUCTAJLIMYeCcKOl pelrmer-
KH, T. €. YBeJUYHBAETCs TeMIleparypa U BHY-
TpeHHAA 3Heprusa npoBogHuka. IIpoBomoxa, mo
KOTOpO# mpoxomauT Tok (puc. 82), HarperpaerTcs,
VAIHHAETCA U cJIeTKa IIPOBHCAET.

TennmoBoe meiicTBHE IJIEKTPUUECKOTO TOKA HC-
II0JIb3yeTcA B OBITY, HAIIPHMEP B 3JIeKTpoHATrpe-
BATeJLHBIX Ipubopax. [IppMepoM HCTIOIBL30BAHUA
TeIIJIOBOT0 IeMCTBUA TOKA B TEXHUKE MOMKET CIy-
HoHTaKTHas JKUTHL KOHTAKTHAaA 3JeKTpocBapka. CBapuBaemble
SREHTRICEIRA JHeTand 3aKpeIlIaioT MEKJAy 3aKUMaMH, IIPHUBO-
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Puc. 82. Terwtosoe JeiicTEMe TOKA

Puc. 83. XuMmuuecroe
JNeHCcCTBHE TOKA
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IAT B COIPHUKOCHOBEHHE U ITPOIIYCKAIOT Yepes3 HUX
JIEKTpUYeCcKU i ToKk. B MecTe KoHTaKTa Oy/IeT BBI-
IeJIAThCcA Hauboblllee KOJIMIecTBO TEILIOTEI, B pe-
3yJAbTaTe MeTAJLJI CIJILHO HarpeeTca. Korma oH cra-
HOBHUTCA ILIACTHYHLIM, TOK ABTOMATHUYECKU BEI-
KJII0UaeTcd, U MAIIHHA CXHUMAaeT pasMATrdeéHHBbIe
YaCTH JeTajlell HACTOJIBKO CHJIILHO, YTO OHH IIPOY-
HO COeTHHAIOTCH.

I[IporTexaHue 2JIEeKTPHYECKOTI0 TOKA BLI3LIBAET
He TOJBKO U3MeHeHHe BHYTPeHHeH dHEepPruH IIpo-
BOAHMKA (ero HarpesaHHe), HO WU Jpyrue ABJe-
HUA.

PaccMoTpuM 1mpoIiecchbl, IPOUCXONAIIAE IIPH
IIPOTEKAHWHU JJIEKTPUUYECKOT0 TOKA II0 pacIlIaBy
IIOBapeHHOH coJau (XJopuaa Hatpuda). 1lpu cuiab-
HOM HArpeBaHUHM TBEPALIN XJIOPUJ HATPUA ILIA-
BHTCA, er0 KpPHCTALIHUecKad PpeIléTKa paspy-
maerca. IloyyeHHEBIA pacILIaB CONEPIKHUT II0JO0-
JKUTEJIbHBIE HMOHBLI HATPHUsA W OTPHIlATeJIbHLIE
MOHBI XJIOPa, KOTOPEIE MOTYT IepeMeIllaThca 10/
nelcTBHEM 3JieKTpudeckoro mnonas. Iloartomy Ta-
KOI pacljaB IPOBOLUT 3JIeKTPUUYeCKHNi TOK.

PacTBOop MM pacniaB BelllecTBa, 4yepe3 KOTO-
PRI MOYKET UATH TOK, HA3BIBAIOT JAEKMPOJLUMOM
(Ipu 5TOM HMCXOJHOE BeIllleCTBO IPOBOJHHUKOM He
ABJIAETCHA). IIeKMPULECKUIL MOK 8 3JeKMPOSU-
max npedcmasnsem coboil HanpasieHHoe O8U-
HeeHUue C80000HBLX NONOHUMENbHBLX U OMPUUA-
menbHbLX UWOHO8.

IlycTes B paciiaBe mMoBapeHHOH COJIM HAXONAT-
cd IBA YIOJLHBIX CTep:KHA (puc. 83), OLUH U3 KO-




Puc. 84. Margursoe
JeCTBHE TOKA

TOPBIX — AHO0 — COeZUHEH C II0JOMKUTEIbHBIM
IIOJI0COM UCTOYHHUKA TOKA, a APYIroid — Kamood —
C OTPHUILATEJBHBIM IIOJIOCOM. DJIeKTpHUUecKoe II0-
Jie MeXIY CTePKHAMH (3JeKTPoJaMH1) 3aCTABIAET
MOJIOMKHUTEJbHBIE HOHLI HATPHUA IBUTaThCA K KaTO-
IV, a OTPHIIATEILHO 3apd:KeHHbIe HOHBI XJIOpa —
K aHoJay. B pacmiase cyIiecTBYeT 2JIeKTPHUYECKH I
TOK, ¥ JIAMIIOYKA ropuT (cM. puc. 83).

Ha noBepxHOCTH KaToJa MOH HATPUA 3aXBaThbI-
BaeT 2JIEKTPOH, TaK KaK Y OTPHUILATEeJLHOI'O0 CTep-
JKHA X U30LITOK, W IpeBpallaeTrcad B HeHTpasb-
HBIM aToM HaTpusa. Ha moBepxXHOCTH aHOJA HOH
XJIOpa OTZAEeT JJeKTPOH, IIpeBpallasch B Hel-
TpaJdbHLIA aToM xXaopa. Ha aHoze BbIenseTcs
XJIOpP, Ha KaTole — HaTpui. XJIOpHJ HaTpHAA
npespalaeTca B HATPUUA W XJIOP, T. €. IPOHUCXO-
JOUT XUMHAYecKasd peakIud.

XuMpdecKad peaKIusd, IpOoTeKalolas Ha II0-
BEPXHOCTH 3JIeKTPOJia, Ha3bIBaeTCA 3NEKMPONU-
30M W ABJIAETCA NPOABIEHHUEM XUMULECKO20
delicmeusn mokxda.

Eme opnumMm pgelicTBHEeM TOKa SABJIAETCA MaA2-
HumHoe deticmeue. Ero Mmoxxuo HaOII0OaTEL HA
onbiTe. Bo3apMéEM ele3HBIN I'BO3L, HAMOTAaeM Ha
Hero MeIHLIH IIPOBOJ, IIOK PEITHIM M30JIAIIHOHHBIM
MaTepuaaoM. KoHITEI IPOBOJA Uepes KJIIOY CoeIH-
HHUM C MCTOYHHKOM ToKa. IIpm saMbIKaHuHM 1memmn
rBO3MbL HaAMATHUYHBAeTCcA (CTAHOBHUTCA MATUHU-
TOM) U IPATATUBAET HeDOJIbIIIHEe JKeJIe3HbIe IIpej-
MmeTsl (puc. 84): rBo3gUKH, OYIaBKH, MeTaJLIAde-
ckue omunkwu. Ilpu pasMbIKAHUU eI TI'BO3AL
pazMarHMYHBaeTcA M KeJjle3HbIe IIpegMeThl OTIIa-
MaroT.

BsaumopgeiicTBue mpoBOAHHKA (HeOOJBLIIIOH
pPaMKH) C TOKOM M MarHUTa — TaKiKe IPoABJeHHe
MArHUTHOTO JeHCTBUA ToKa. PaMKy M3 TOHKOH
MeJHOH TPOBOJIOKH IoABecHM Ha mratuse. Ilpu-
COeIMHMM KOHIIBI IPOBOJOKH K IIOJIOCAM HMCTOY-
HuKa ToKa. IIpy 3aMKHYTOM KII04de B IPOBOJHUKE
CYIIIECTBYET 3JIeKTPUUYeCKUHN TOK, paMKa HAXOIUT-
cda B mokoe (puc. 85). IloMmecTHM Teliephb €€ Mexay
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Puc. 85. PamMKa ¢ TOKOM Puc. 86. PaMKa ¢ TOKOM MeRIY
HeNOJAEMXHA [OJIOCAMH MATHHTA IIOBOPAUYMBAETC A

IIOJIIOCAMHM MarHuTa U CHOBAa 3aMKHEM KJirod. Pam-
Ka HAYHET IIoBOpauYuBaThcAa (puc. 86).

Ha aBnenuun BzaumMomeHCTBHA paMKH (KaTyII-
KH) C TOKOM M MarHura OCHOBaHa pabora mpubo-
pa — zanveéanomempa (puc. 87). lIpu noasie-
HHUHU TOKA B IIOABM K HOM KATVIIIKE CBA3AHHAA C Hel
crpesika mpubopa Oymer orkjgoHAThCA. C momo-
b0 TAJbBBAHOMETPA MOXHO CYAWUTHL O HAJTWYHAH
JIEKTPHYECKOT0 TOKA B I[EIIH U ero HallpaBJIeHHH.

Puc. 87. 'anseasomeTp:
a — BHEITHWI BUJI;

0 — ycioBHOe 0003HA-
YeHHE Ha CXeMax

6)

(-/,) 1. Ha kaxoM oOmlTe MOMKHO IIOKAa3aThk TeILIOBoe fgeiicrere Toka? 2. Kakue
B

3apsUKEeHHBIE YACTHIEL 00pasyT 3IeKTPHUYECKHH TOK B DJIEKTPOIHTAX?
3. Kax HA3LIBAIOT BJIEKTPON, COeTUHEHHBIH C MOMOMKHTEILHBIM TOJII0COM
HCTOYHHUKA TOKA; OTPHIATEILHEIM MOJI0COM ucTounuKka Toka? 4. I'ne uc-
HMOJB3VIOT TEILIOBOE AeMCTBHE TOKA; XUMHUecKoe neicTteue Toka? 5. [Tpu-
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BeJHTEe MIPHMepPEl MArHHTHOIO JAedcTBHA ToKa. 6. Kakoe meficTBme Toka
HCIOJBBYIOT B paboTe raTbBaHoOMeTpa?

1. ITouemy HeJIb3A FACHTH OT'OHB, BEI3BAHHBIN VIEKTPHYECKHM TOKOM, BO-
OO HUIH JKHIKOCTHBIM OTHETYINWTEJIeM, a HeoOXOJMMO IPHMEHATH Cy-
X0 MeCcOK UJTH MTeCKOCTPYAHBIH OrHETY IITHTENE ?

2. Umeer SHa4YeHHue JJIA TeIIJIOBOI0 ,[[BﬁCTBHH TOKa ero HalTpaBJ’IBHHB?

3. [lns1 U3TOTOBJICHH ST MEJHON KOIHH pelbedHOro usfenus (Megaan, rpa-
BIODHI | T. [I.) MOCTYNAaKT ciaenyiomuM obpazom. C npegmera fenaioT BOC-
KOBOIl CJIeIIOK ¥ HOKPEBIBAIOT €r0 MOBEPXHOCTEH TOHKHM cJ0oeM rpadwura,
uT0oOBI OHA CTAJIA HPOBOAMAIIEH. 3aTeM CIeIOK IOMEI[aloT B BAHHY C pac-
TBOPOM MEJHOTO KYIIOpOCa U IPOMYCKAIOT Yepe3 PACTBOP 3JIEKTPHYECK M
ToK. B wéMm maes aToro caoocoda?

'?2 3A[AHUE 18

Puc. 88

1. Bosemure farapeiKky: «ILTOCKYI0O» HIH « Kpomas. [Ipunoxu-
Te KOHTAKTHI OaTapelKuM K CBeXKeMy cpedy Kaprodes
(puc. 88). Yepes HeCKOIBKO MHHYT PACCMOTPHTE CJIEALI OT
KOHTAKTOB Ha Kaprodenae. OnumuTte HaOII0IaeMy0 KAPTHHY.

@ 2. CpoenaiiTe IpoCTEeHINME ranbBAHHYECKHH 5JIeMEHT W rajinLBa-
HOCKOII ¥ IPOBEPhTE UX JeHCTBHE.

BossMuTe KHCI0Oe A0JI0KO MJIH COJEHBIN TOMHIOD H BOTKHHTE
B HETO JIBe TIPOBOJIOYKH: JKeJe3HYI0 H MeHYIO (BMeCTO JKeJies-
HOH MPOBOJOKH JYYINe B3ATH MHHKOBYIO IIJIACTHHKY). ['ann-
BaHHYECKHI 3IeMeHT roTos (puc. 89).

TansBamocKonm — mpubOp ANA OOHAPY:KEHHS OUYeHbL CIabbIix
TOKOB. |71 ero U3roToBJIeHH A MOTOK TOHKOI H30JIMPOBAHHOK
IPOBOJIOKH HMPHKPEnHTe K HeGONBIIOi AomedKke, B CEPEIHHEY
KOTOpPOH BCTABETE HITIY OcTpHéM BBepx. Ha ocTpmé nmonoxuTe
MAJIEHBKYI0O MATHHTHYIO cTpenky (puc. 90) (MosxHO mMOMe-
CTHTH BHYTPH MOTEKa Kommac). llafiTe MAaTHHTHOH CTpenke
YCTAHOBUTLCA B HANPABIEHHH MATHHTHOTO MepHIHAHA.

3aMKHHUTE BJIeKTpUUYecKyio 1mensb (cMm. puc. 90). Orknonenue
CTPEeJIKH TaJlbBAHOCKOIIA MOKAaXKeT HAJHYHE BJIEKTPHAYECKOTO
TOKa, CO3MAHHOTO B IMPOBOJHWKE BAIHM TaJlbBAHUYECKHM
5JIEMEHTOM.

Puc. 89 Puc. 90
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AkkymynsiTtopsl

B TexHuke Wwunpoko pacnpocTpaHeHbl ABa BUAa akKKyMYJIATOPOB: KMCJIOTHbIE
U wjenovHblie. KncnoTHele akkymynsaropbl COCTOAT U3 MIACTUH, OMyLLEeHHbIX
B PacTBOP CEPHOM KUCNOThLI (CM. puc. 76, 6). OTpuuaTenbHbie NNacTUHbLI Oena-
KOTCA U3 YUCTOrO CBMHLUA C CUJIbHO Pa3pPbIXJIEHHOM NOBEPXHOCTLIO; NONIOXUTENb-
Hbl€ NNACTVHbI NOKPbITHI AUOKCUAO0M CBUHUA. [pu paspsagke akkymynaropa obe
MNacTUHbI NOCTENEHHO NOKPLIBAKNTCA cyNnbdartom ceuHua. [1pu 3apaake pasnu-
4Yue B COCTABE MOSIOKUTENBHLIX U OTPULATENLHBLIX MJIACTUH BOCCTAHABNIUBAETCS
anekTponusom. B npouecce 3apsaaku akkymynstopa uoHel Bogopoga (H*) ne-
PEMELLIAIOTCA B HanpaeleHUU TOoKa, a WoHbl, 00pa30BaBLUMECHA B pesynkrare
pasnoxeHwsa cepHoi kucnoTel (SO2-), aBMXYTCA B NPOTUBOMONOXHOM Harnpas-
neHuwn.

B wjenoyHbix akKymynaropax nnacTuHbl U COCYObl M3roTaBANBAIOT U3 Xe-
nesa. XXenesHble NNacTuUHbI OMYCKAKT B pacTBOp ruapokcuaa kanus (KOH)
unu ruapokcuna Hatpusa (NaOH) B auctunnupoBaHHoi Boae. W TOT u apyroi
pacTBOpPbI ABAAKOTCH LUENIO4YHbIMK, NO3ITOMY U aKKYMYNATOPbl HA3bIBAOT Wie-
no4yHbiMu. OHKM yooOHBLI NPY NEPEBO3KE, Tak Kak He bosaTca coTpsaceHui. Le-
NOYHbIE AaKKYMYNATOPbL!I OTAUYAIOTCA NPOYHOCTLIO KOHCTPYKLWK, HE BbIAENSAIOT
B npouecce paboTel U Npy 3apsake BPEOHLIX ra3oB, He BOATCA Neperpysku
U MOryT O0JIr0 OCTaBaTbCs B MOJSIyPa3psXXeHHOM UKW pas3ps>KeHHOM COCTOS-
HUK. KNCNOTHbLIE akKyMynaTopbl UMeEKT Oonblwee pabodee HanpsxXeHwe wu
BonbLUWIA KO3PDULMEHT NONE3HOrO AEUCTBUSA, HEM LLENOYHbIE.

AKKYMYNATOPbI MCMNONL3YIOT B aBTOMOOUNAX, camMonérax, noes3gax G anek-
TPUHECKUM OCBELLLEHUEM, HA TeNne@OHHbIX CTAHUUAX, NOABOOHbLIX NOAKAX U T. A.

3A0AHUE 19

® B macrpoiikax Bamero cmaprhoHa HaWgUTEe HazBaHWe ero mogenu. We-
noas3ya UeTepHeT, BRIACHUTE:
OTHOCHTCH JIM AKKYMYJATOP Bamero cMapTgoHa K OJHOMY H3 JIByX BH-
JIOB, PAaCCMOTPEHHEIX BEIIIEe, HJIH Xe B cMapT(oHe HCOOJL3YEeTCH aKKy-
MYJIATOD APYrOro BHA; KAKHE YACTHIEI 00pasyioT SJIeKTPHYECKUH TOK
BHYTPH DTOr'0 AKKYMYJIATOPA ¥ KAKHE — BO BHEIITHEH IemH.

FEL]  cvna TokA. MBMEPEHME cunbl TOKA

Karx Bam H3BE€CTHO, BJIBHTPH‘-IBCRHITI TOK IIpen-
cTaBadAeT cobol YIIopAgqodeHHOe OBHAEeHMe CBO-
60,I[HLIX 3apAMEeHHBIX YaCTHII. O CyInecTBOBaHHHA
ANMEeKTPHYeCKOT'0 TOKAa CYyagAT IIO ero ,[IEI:'ICTBIJIHM,
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Puc. 91. BzanmogeiicTene
OPOBOAHUKOE C TOKOM

HanpuMep TeitoBoMy. MHTEeHCHBHOCTE AeHCTBUA
TOKa ObIBAeT pasHoM.

Yem Ooiblle 3sNeKTPpHYECKHH 3apdaj, Iepe-
HEeCEHHBIA YaCTHUILAMH Yepes IMoIepeyHoe ceueHue
IIPOBOAHHKA 3a HEKOTOpPOe BpeMsd, TeM HMHTEeHCHB-
Hee JlelicTBHe TOKa. [[J1a KonmuyecTBeHHOM XapaK-
TePUCTUK U IJIEKTPUIECKOr'0 TOKA BBOJAAT BeJIUIU-
HY — CUJlYy mokKa.

DU3HYECKYIO BEJIHUYHHY, PABHYI0 OTHOUIEHUIO 3JIeK-
TPHYECKOT0 3apAaa, MPolleJlIero 4epes molepeyHoe
ceuyeHHEe IPOBOAHHMKA, KO BPeMeHH ero IpoxXoiKae-
HHA, HA3IBAIOT CHJIOM TOKA.

OGozmauum cuiy ToKka 6ykBoi I, oOmmii smek-
TPpUYECKUH 3apag — ¢, Bpemsa — t. Torga cuny To-
Ka MOJKHO OIIpeIeJIUTE 110 (hopMy.ie:

Ecam ¢ TedeHMeM BpeMeHH CHAJIa TOKA M ero Ha-
IIpaBJIeHHEe He U3MEeHAIOTCA, TO TOK Ha3LIBAIOT N0-
CMOAHHBIM INCKMPUYECKUM MOKOM.

ExueEuIly cHIBI TOKAa MOKHO VCTAHOBUTE IIO
eqIHHUIEe 3apaga. Bel 3Haere, 94TO efHHHIICH 3aps-
na B CHU aBaserca kyJson. Oguako He 0yIeM TOpo-
NUTHCA MCIOJBL30BATL 3TY eJUHHUIY, ITOCKOJILKY
eé Ju3MYeCKUIl CMbBICJI IIOKA He ACeH.

Ha IX I'enepanbHOl KoH(epeHIINH II0 MepaM Hu
BecaM B 1948 r. egMHMIY CHJIBI TOKA PEIIWINA
OIpeeNATh II0 ABJIEHWIO B3aMMOJeHCTBUA IBYX
IIPOBOAHHUKOB ¢ TOKOM (puc. 91).

ITo 71ByM I pPOBOAHHUKAM, PACIIOJOKEHHBIM IIa-
panmenBHO APYT APYTY, IIPONYCKAOT 3JIeKTpPU-
YyecKH TOK. B 3aBHCHMOCTH OT HaIpaBJIeHUA
TOKAa B IIPOBOJAHHUKAX OHHU JHUOO IPHUTATWBAIOTCH
(puc. 91, a), 1ubo orrankusawTca (puc. 91, 6).
I[Ipy naMeHeHUN CUILI TOKA B IPOBOJHUKAX CHJIA
B3aHMOJEHCTBUA MEMKAY HUMH TaK:Ke MeHSIeTCH:
yeMm OOJbIIE cCHJIA TOKA, TEM CUJILHEe OHH IIPHUTA-
IMBAIOTCA WA OTTAJNKUBAIOTCA. ITY CHJIY MOMKHO
MU3MEPUTE.

139




(1775—1836)

PpaHnysckuid GUINK U MATEMATHK,
CO3JAJ IePBYIO TEOPHIO, KOTOPAA BbI-

Kak ObLIO MOATBEDIKAEHO 3KCIEPUMEHTAJLHO,
CHUJIa B3aWMMOJENCTBUA TPOBOJHUKOB 3aBUCHT He
TOJTBKO OT CHJIBI TOKA B HUX, HO eI1é OT PACCTOAHUSA
MeKJy TPOBOAHUKAMM, UX NJIWHELI U CPeJIbl, B KO-
TOpOl oHM HaxoxATca. Eciau B3aTs rubKue, TOHKHE
W OYeHb JJIMHHBIE TPOBOJHUKHA, PACIIOJIOMKUATH UX
mapaJjieTbHO APYT APYTY Ha paccToanuu 1 M B Ba-
KyyMe, TO IIPA OJWHAKOBOH CHJIE TOKA B IPOBOIHU-
KaxX CHUJia WX B3auUMOJelicTBUA OyJeT uMeTh oIrpe-

IeJIEHHOE 3HAYEHUE.
3a eOUHUYY CUNbL MOKA NPUHAJU CU-

AHOPE MAPHU AMIEP JAY MAK020 MOKQ, npomexKaHue Komopo-

20 no 08YymM MOHKUM OJAUHHBIM NApaJ-
JeAbHbIM NPOBOOHUKAM, HAX00AUWUM-
cAa 8 eaKyyme Ha paccmoaHuu 1 m opye

paskasia CBASH BIIEKTPHUECKHX om Opyza, évi3bleaem ux e3aumodeii-
¥ MarHUTHBIX ABneHuil. Beén B du- cmaue ¢ cunoii 2+ 107 H, npuxodaweii-
SHKY NOHATHUE ¢ AEKTPHUCCKUN TOK> g pg wancdolit memp ONUHBL NPOBOOHU-

1A=103MmA
1 A=10%mxA
1A=103kA
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KO08.

Enununy cunsl Toka B CU HaszBanm amnepom
(A) B wecTn (ppanHIy3cKoro yuéunoro Andpe Am-
nepa.

B Hacrosmiee BpeMA TOYHOCTL ONIpeAeeHUd
aMIIepa Ha OCHOBEe B3aMMOJeHCTBHAA IPOBOAHUKOB
C TOKOM oOKazajach HemocrtarouHoiu. B 2019 r.
BCTYIIMJIO B CHJIY HOBOE OIpeJieJieHHe aMIiepa, oc-
HOBAHHOE HAa [JUCKPETHOCTH 3JeKTPHYECKOTr0
sapaga. CormacHo aTOMYy ompeaeneHuio, 1 A —
amo cuna moxa, CoomeemcmaeaynuLezo nomokKy

. JNeMEeHMAPHBLX 3apAdos 8 ce-
1,602176634 - 1071°

KYHOY.

Brarogapsa pasBUTHIO COBPEMEHHBIX TeXHOJO-
I'MHA 0Ka3aJI0Ch BO3MOMKHBIM CO3JaTh alliapaTypy,
HO3BOJAIOIINYIO BOCIIPOHU3BOIUTEL aMIIep B COOTBeT-
CTBHH C HOBLIM OIIpeJieIeHeM.

Ha nmpakTuke UCOOJAL3YVIOTCA NOJLHBIE U KpaT-
HbIe eJWHUILI CHUIBLI TOKa: Muaauamnep (MA),
murpoamnep (MeA), kuaoamnep (KA).

1MA =0,001 A=103A;
1 mxA =0,000001 A=10°5A;
1xA=1000 A=103A.
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0,3A 0,8A

I

"W AE

0,9A 4—9 A 2—13 A 6—10 A

Cwuna ToKa B pa3NUyHbIX NoTpebUTeNnsx aNeKTpo3Hepriu

Puc. 92, AmnepmeTp:

a — JeMOHCTPallHOHHEIH;
0 — ycJIOBHOE
obosHaueHME HA CXeMAaX;
6 — nabopaTopHBIHA

Hna deoBedecKOro opranmusma ©OesomacHOI
cuuTaercda cuJja Toka Jo 1 MA, cuia Toka 0oJbIme
100 MA IpHUBOOHUT K IOpaKeHUAM OPraHHA3Ma.

Enuuniy sapanga — KYJOH — YCTAHABJIUBAIOT
10 eIUHUIle CUJIBI TOKA.

Wz dopmyasr I = % BBIPA3UM DJIEKTPUIECKUN

3apaAn:
q=1It.

1 Kn — amo saanexkmpuueckuit 3apad, npoxods-
Wuil Yepe3 nomnepeinoe ceveHue nposodHuUKA 3a
1 ¢ npu cuae moxa 6 nposodruke 1 A.

1Kn=1A-c.

O6paruM BHHMAHHE, YTO COBPEeMeHHOEe OIl-
pelejieHre amilepa (UKcCHUpyeT 3HadYeHHe dJe-
MEHTApHOTO 3apAja PaBHBIM B  TOYHOCTH
1,602176634 - 1019 K.

Ha npakTHke CHJIY TOKA B I[N U3MepAT dM-
nepmempom. Ilo npuANDYy NeiicTBUA U yCTPOIi-
CTBY aMIIepMeTp IIOX0:K Ha rajJbBaHoMeTp. YTo05I
pasandaTh 9TH NpubOopeI, Ha IIKaJe aMIepMeTpa
craBaT OykBY A (puc. 92). AMoepMerp, BKIIOUYEH-
HBI B BJIEKTPHUUYECKYIO Ilellb, IIOYTH HE MeHAeT
B Hell CIWJIY TOKA.
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Puc. 93. iamepeHHre CAIBI TOKA HA DA3HBIX YUYACTKAX 3JIEKTPHUYECKON Menn

@

# s y xa
“‘?4"\\'

.\h

1.

2.

142

BriarouaeTca aMIiiepMeTp B IIeIb TaK, YTO KOHEIL
OJHOrO IIPOBOAHUKA COEMUHAETCA C HAYAJIOM APY-
roro. Takoe BKJIIOYeHHWE HA3LIBAIOT noOcC.1edosd-
meabHbim. KileMMy aMiepMeTpa CO 3HAKOM «+»
HAJ0 COETUHATE C IIPOBOMOM, HAVIIIUM OT IIOJIOMKH-
TEeJLHOI'O IIOJICcAa MCTOYHHKA Toka (puc. 93, a).
IIpu sTOM 3apaA, IPOXOAAINII yepes J000e moIe-
peuYHoe ceueHHne MIPOBOJHNKA B €IHHUILY BpeMeH!,
OAMHAKOB, IIOCKOJIBKY 3apAl HUT/E He HAaKaILJIuBa-
ercda. [JoaToMmy aMIiepMeTp MOKHO BKJIIOYATH B JIIO-
00H y4acTOK mocaeoBaTelbHoH renu (puc. 93, 0).

1. Yro maswiBatoT cunoii Toka? 2. [To Kaxkoii hopMyie MOMHO OTIPEIEITTHTE
cuny Toxka? 3. Kaxk maseiBator eguHUNY cuwikl ToKa? Kak uurawrcsa Ha-
3BaHUA eTUHHT, obosHavaembix 1 MA, 1 MrA, 1 kA? 4. Kax onpenenuTs
AIIEKTPUYECKHI 3apsAJ, 3HAA CHIY TOKa B HPOBOJHHUKE U BPEMS ero mpo-
xoxgeaua? 5. Kakum npubopom mamepsoTr cuiay Toka? 6. Kak Braroua-
IOT B eI aMIIepMeTp?

Kax nmpaBMABHO DOAKAIOYHTE BJJIEMEHTHI DJIEKTPHUECKOH Iemu (cM.
puc. 93, a) npu U3MEeHEeHWH MOJAPHOCTA MOAKII0YeHU A UCTOYHHKA TOKA?

Q YNPAMHEHWE 30

Ha mokoie sJIeKTpHYecKol JaMIOYKHA OT KapMaHHOTO (hoHapHKa Hamu-
cano: ¢0,28 A». Yrto sT0 osmauaer?

Yepes coupais SJIEKTPOIINTKH 3a 2 MUH IIPOMIEN 3JeKTPUIECKHH 3apa
600 Kn. KakoBa cuJjia TOKa B CITHPATH?

Yepes nonepedyHoe CeUeHHE MPOBOAHUKA 3a 2 ¢ mpoxoaur 6 - 1019 apexrpo-
vOB. KakoBa cuna ToKa B IpOBOgHUKE ?

CKONBKO BpeMEHH JJIHTCA IIYCK CTapTépa aBTOMOOMIIA, €CJIM IPH CHJIe

Toxa 100 A sa 9T0 BpeMsA B [EIIH CTAPTEPA OPOTEKAET SJIEKTPHIECKHH 3a-
pax 1000 Kn?




5. [IBe maMmbl coeJHHEHBI IIOCIENOBATENBLHO. Uepes HEepPBYK JIaMIy 3a
1,5 mum opomén anexTpudecKkni sapan 90 Ka. Haligure ciny Toka yepes

BTODPVIO JIAMITY.
6. Kaxoii bleKTpHYeCKHE 3apa TPOXOIUT Yepesd IoNepevHOe ceueHHe Ipo-

BOAHHKA 3a 1 ¢ mpu cuie Toka 1 MmA? CKONBKO 2JIEKTPOHOB AOMMKHO IPO-
XOIHUTE Yepes 3To ceuenue 3a 1 ¢, wroObI cO3aTh TAKYIO CHITY TOKa?

m 3JIEKTPUHECKOE HANPAXEHME.
W3MEPEHHUE HANMPAXEHUA

Kakx BbBI 3HaeTe, 9JIEKTPUYECKNIH TOK IpPeJICTAB-
ngeT coboi ymopsagodeHHOe JBUKEHHEe 3apaAsKeH-
HBIX YACTHUIl. A IBUIKYTCA 3apAKeHHLIe YaCTHUIILI
B NIPOBOAHUKE IIOJ AelCTBHEM CHJI CO CTOPOHEI
aIeKTpUYecKoro noys. IIpu aTom mose coBepiraeT
pabory. B pesynbrare sHeprusa sJeKTPHUYECKOIO
II0JIA IpeBpallaeTcsa B IpYyrue BUALI SHEPrun, Ha-
IIpUMEp MeXaHUYECKYI0, BHYTPEHHIOIO U T. II.

CobepéM 3JIeKTPpUUeCKYIO Ielb, H300pakeéHHYIO
Ha pucyHke 94, a. 3aMKHEM KJIIOY U YBHJIUM CBe-
YyeHHe JIaMOOYKH. Pamom cobepéM Apyrymo Ienb
(puc. 94, 6) u zamKueéM eé. OOpaTuM BHUMAaHUE Ha
TO, 9TO MOKasaHHs aMIIEPMETPOB B 3THX I[EIAX
ONWHAKOBBI, 3HAYUT, CIJIbI TOKA B JIAMIIAX PABHEL.
CpaBHHM cBeYeHHUE 3THX JIAMII: BTOPAA FOPUT ApYe.
3HAUNT, HECMOTPSA HAa TO, UTO 34 OJHO M TO Ke Bpe-
Ms depes KaxKAYIO JAMIY IIPOXOJUT OJWHAKOBBIMA
3apsj, BO BTOPOM ciIydae paboTa 11oJis Ooblie.

Puc. 94. PazmmuHOe cBeUeHHE JIAMII IPH OJHOU H TOH JKe CHJIE TOKA:
@ — HCTOYHHK ToKa — OaTapelika; 6 — HCTOYHHK TOKAa — TOPOACKAA CeTh
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Yem Oonplile BpeMA IIPOTEKaHHUA TOKa, TEM
Oonbite pabora mONMA M TIepPeHECEHHBIHX 3apsal.
ITpu sToM omHowernue paboTHI II0JIA K IepeHeceé -
HOMY 3apany He 3aBHCHUT oT 3apana. Ono asaser-
cA DYHepreTHUYeCcKOM XapaKTepHUCTHKOH CaMoro
BIEKTPUYECKOr0 IOJNA. ITY (PU3NIECKYIO BeJIMIH-
HY Ha3BIBAIOT JI/I€EKMPUULECKUM HANPANHCEHU-
em (MU TIPOCTO HANPAHCEHULM).

OTHoOIIeHHe paﬁo'rm ANEETPHYECKOr'0 IMoJA IO IMepeMenleHHI0 3JIeKTPHYeCKO-
T'o 3apAaxa MeEIy JBYMA TOUYKAMH IIEIIH K 3TOMY 3apAy HA3BIBAKT HAIIpA-
JHeHHeM MeX Ty TaHHBIMHW TOYKaMH.

(1745—1827)

O6o3HauuM HanpaKeHUue 6ykBoi U, paboty —
A, smekrpuueckuii zapang — ¢. Torma Hanpsixke-
HHUe MOYKHO BEIYHCJIHATE 110 (hopMy.JIe:

_A

L]

q

Hanpasaxcenue nokasviéaem, kaxKyno pabomy co-
gepuilaem dleKmpuiecKoe noJje npu nepemeuie Huu
U3 00HOU mouku 6 dpyzyio 3apada, paserozo 1 K.

B CH engnuuita Hanpsa:xenuda — goabm (B). Ona

Ha3BaHAa B YECTh UTATbAHCKOI'O (PU3UKA
AIECCAHAPO BOJILTA Aneccandpo Bonomeut.

Hanpasasxcenue mexnody 08yma moika-

Wranbarckuil pusuk, ogud us ocHo- MU yenu pasno 1 B, ecau paboma anek-
BaTeJlell yieHN 06 2JeKTPHIeCKOM mpu4ecKkozo noJjs no nepemeuLeHuro

TOKe, Co3JaJ1 HepBbH?[ rajsBaHAye-

CKHH BJIeMeHT

1B=103mB
1B=103B
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medxncoy amumu mourkamu zapada 1 Kn
pasna 1 II:x.

¥
1B=1 &%
Ka
Ha IIPaAaKTHKEe HCIOAB3VIOTCA TaK: e OOJIBHEIe

1 KpaTHBIe eUHUILI HATPAKEeHUA: MUILAIUBOLLIMN
(MB) 1 Kxu.nosoaem (kB).

1MB=0,001B=103B;
1xB=1000 B = 103 B.
BozpMuTe B pyKkH OaTapeiiKy, Bbl YBUAHUTE, YTO

Ha Hel Hanucano 1,5 B; 4,5 B; 9 B. 9ro 3HaueHue
HAIPSKEHN s, KoTopoe cosmaioT 6arapeiiku. ITo-



Puc. 95. Bonsrmerp:

a — NeMOHCTPAIMOHHBIH;
0 — ycJIOBHOE
ofosHaAYEHUE HA CXeMAaX;
6 — JabopaTopHBIHA

Kynas sJeKTpUYecKHUe JaMIIOYKH, Bbl TaKKe UH-
TepecyeTech HaAIIpAYKeHWEeM, Ha KOTOpOe OHU pac-
CUYHMTAHEL.

W3 dhopmysrer Ana pacdéTa HAOPAKEeHUS ITOJTY-
YU M:

A
A=Uq, q=F.

Kax BaM HM3BeCTHO, B MCTOYHHKE TOKAa IIPOHC-
XONUT pasfejieHHe IIOJOMUTEJbHBIX WM OTpHIla-
TeJbLHBIX 3apAN0B. BelneacTBHe 3TOro HA MOJTIOCAX
MCTOYHHKA CYyIllecTByeT Hampsa:xenme. Korma mo-
JIIOCHI ICTOYHH KA TOKA COEUHAIOT IPOBOJHAKOM,
HalpsKeHWe BOSHUKAET Ha KOHIIaX IPOBOJAHHKA.
ITUM obecmeumMBaeTCA CYIIEeCTBOBAHUE B IIPOBOJ-
HUKe 3JeKTpuuecKoro Toka. Eciau B menmu Het Ha-
OpsAKeHnu s, cJaeJoBaTeNbLHO, B HEel HeT TOKa, a 9TO
VKas3bIBaeT HAa OTCYTCTBHE 3JeKTPHUYECKOI0 MOI.

Puc. 96. ITogrnoueHne BOJIBTMETDA H AMIIEPMETPA B IENH
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BrIicokoe HamnpdAKeHHe OIIACHO IJIA KH3HH Je-
JOBeKa. DezomacHbLIM JJIA 4YeJOoBeKa CUYNTAETCA
Hanpsa;KeHue 1o 36 B, eciu pabora BenéTca B cy-
XOM IoMeIleHun, u go 12 B, eciau pabora BegéTca
B CLIPOM IIOMEIIeHH H.

W3mepsaerca HaNpAXKeHUe 60AbmMMempom
(puc. 95), npuHIHI paboTbl ¥ YVCTPOHCTBO KOTO-
poOro IIOXO0XKH HA TajJbBaHOMETP M aMIepMeTp.
IITkxana BoabTMeTpa rpagyupyercd B BOJBTaxX,
Ha He# craBaAT O0YKBY V. BoabTMeTp m3amMepaeT Ha-
IpAMKEeHUe Ha YJacTKe Ienu, napanilelbHo KOTo-
POMY OH INOJKJIIOYEH.

I[Ipu mapannenlbHOM COeIUHEHHUH IIPOBOAHUKOB
BCe OHW OJHHM KOHIIOM IIOJCOEIUHAIOTCA K OJ-
HOH TOYKeE IelH, a APYrdM KOHIIOM — K JApPYToH
eé Touke (puc. 96). Knemmy BossTMeTpa co 3Ha-
KOM «+» HAJLO COeJUHHTHL C IPOBOAOM, MAVIIIAM
OT IOJIOMKHUTEJHLHOI'O IIOJNICA MCTOYHHKA TOKA.
Y106kl M3MepHUTL HANIPAXKEHNe Ha UCTOUYHHUKE TO-
Ka, BOJLTMETP HOAKIIUYAIOT K KJIeMMaM HCTOU-
HuKa (puc. 97).

@ 1. Kakoil BEIBOJ MOJKHO CIeJaTh M3 OIbITA, HOKA3AHHOTO Ha pucyHEKe 947

— 2. YUro xapaxTepuayeT Hanpss:xenue? 3. Kakoea eIHHHIA HATPAXKEHHUT?
4. Kaxum npubopom uamepsioT Hanps:xenue? 5. Kax BKIIOYAI0OT BOJBT-
meTp B mens? 6. Kak BKIIOYUATE BOJIBTMETD V1A U3MEPEHHA HANPAKEeHU T
Ha MOJI0CaX UCTOYHHKA TOKA?

Puc. 97. IlogknoueHne
BOJBTMETPA K HCTOY-
HAKY TOEKAa

% | YIIPAXHEHME 31
- J
1. DjexTpuyeckKas JAaMIIOYKa OT KAPMaHHOTO (JOHAPHKA W 3JIEKTPHYECKAA
IaMIIa, IPHEMEHAeMAS B OCBeTHTEILHON CeTH, PACCYHUTAHEI Ha moTpebie-
HUue cuJbl ToKa oxkomo 0,28 A. Opmako BTOpas maMma M3Ty4YaeT 3HATH-

TensHO GOJIBINE CBeTa U Telia, deM nepeasd. [louemy?

2. Hampsaxenue Ha JaMTO4YKe Kapmauaoro dhoHapura 3,5 B. Uro sTo o3Ha-
qaer?

3. Ilpu mpoxoKAeHHH OJMHAKOBOTO BIEKTPHUYECKOr0 3apsaga B OQHOM IIPO-
BOmHHEKe coBepmaeTrca padora 80 I[:x, a B gpyrom — 300 J:x. Ha xaxkom
MpOBOMHUKe Hanpsskerane Goaesme? Bo ckonbsko pas?

4. KaxkoBo Hanps keHHe HA aBTOMOOHJIBHON JIAMIIOYKE, €CIH IIPUA IIPOXOIK-
JAeHuHn depes Heé smerTpudueckoro sapsaga 100 Ka cosepmena pabota
1,2 xJx?

5. Ha ogmoM yJacTKe DIeKTPHYECKOH HEOH OPH NepeMelm[eHHH 0 HeMy
anexTpuueckoro sapana 100 Kn 6sina copepmena Takas ske pabora, Kak
npu nepemermenud 3apana 600 Kn ma gpyrom yuactre. Ha Koumax Kako-
ro y4acTKa Menu HanpsKeHne 6obine 1 Bo CKOJIbBKO pas?
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3JIEKTPUHECKOE CONPOTUBJIEHUE NPOBOJHUKA.
3AKOH OMA A4 YHACTKA LENMU

Kak BaM y:Ke M3BeCTHO, IIPUYHHOM CYIIECTBO-
BaHHA 3JIEKTPUYIECKOT0 TOKAa ABJIAETCA JlelcTBUe
Ha cBOOOJHEBIE 3APAMEI 2JJeKTPUUECKOTO IIOJaA. Xa-
PAKTEPHCTUKAMHU JJIEKTPHUYECKOTO0 TOKA U dJIeK-
TPHUYIECKOT0 II0JIA ABJIAIOTCA COOTBETCTBEHHO CHJIa
TOKAa 1 HanpsxeHnue. Mo)XHO IPeAIoN0OKNATL, UYTO
CHJIa TOKA U HAIPAXKeHHe CBA3aHbBI MeXX Iy cO00Ii.

IIpoBepumM aTy TrHUIOTE3y SKCIEePHUMEHTAJILHO
A MeTAaJLIndYecKoro IIpPOBOAHHMKA. Bocmoab3y-
eMCcs OJJeKTPUYEeCKOH Ilenbio, IIOKa3zaHHOM Ha
pucyake 98. Ilens cocTouT HU3 peryauapyeMoro
ACTOYHHAKA TOKa (mmo3BojigeT o0ecleduTh pasHbIe
HaIpsAKeHHs), aMIIepMeTpa, IIPOBOJHUKA, IIPHCO-
eIUHEHHOTO K HEMY BOJLTMeTpa M KJiaioda. AMmoep-
MEeTP IIOKa3bIBAeT CHJIY TOKa, IIPOXOIAIIEro IIo
OPOBONHUKY, BOJILTMETDP — HalpAMKeHNWe Ha KOH-
nax IPoOBOAHUKA. BDyaeM M3MeHATH IoJaBaeMoe
HaIIpAKeHHe W OTMEeYATH IIOKA3aHUs BOJLTMETpPAa
A aMIIepMeTpa.

B Tabnuiie npuBeeHbl Pe3yJALTATEI OIIBITOB II0
M3YYEHUI0 3aBUCUMOCTU CHJIBLI TOKA OT HAIpsKe-
HUA AIA OBYX Pa3IWYHBIX MeTAJLUIMYeCKHX IIpo-

BOOHHEKOB.

Puc. 98. OHpQ,IIGJIEHHE 3ABHCHMOCTH CHJIBI TOKA OT HAIDpAXEeH A
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Ilporoguux 1 ITporogauk 2

ve | A | LBl e | 1A |22
I A I A
1 0,5 2 1 0,2 5
2 1 2 2 0,4 5
3 1,5 2 3 0,6 5
4 2 2 4 0,8 5

Kak BugHO M3 TabIMUIlbI, IIPHU YBEJIWYEeHUH II0-
naBaeMOr'o HAIIPpAXKEHHUA CHUJIia TOKa pacTeT, IIpH-
YEM OTHOIIIeHH e HAIIPAKeHU A K CIUJIe TOKAa OCTaeT-
cA IOCTOAHHBIM JJIA NAaHHOTO ONpoBogHUKA. Ima

B
IIePBOr0 IPOBOSJHMKA OHO PaBHO 2 —, IJIs BTOPO-

B u
A CremoBaTesbHO, OTHOIIIEHHE T ABILA-

eTCs XapaKTepUCTUKON caMOTo IPOBOJAHUKA.

IIpu ogxoM M TOM Ke HAIPAMKEHUU CHJIa TOKAa
BO BTOPOM IIPOBOJHUKE MEHLIIIe, YeM B IIePBOM.
l'oBopAT, YTO BTOPO# IPOBOAHUK OKAa3LIBAET 00JIL-
Iee conpomuéeHue NpoxXoKIeHUIO dIeKTpude-
CKOT'0 TOKAa, 4YeM IepPBbIii.

R=£ ro— 5
I

Pu3nyecKyl0 BeJIUYHHY, PABHYH) OTHOLIEHWIO Ha-
npaxenus U Ha KOHIAX IIPOBOTHUKA K cuiie Toka I,
NPOXOAANIEro M0 HeMYy, HA3hIBAIOT 3JIeKTPHYEeCKHM
conpoTrHBIeHHeM R mpoBogHHKA.

U
R"‘I

CompoTuBienne XxapakTepH3yeT CBOI-
CTBO IIPOBOJHUKA IIPENATCTBOBATE IIPO-

(1789—1854) X0 IEHHIO 2JIEKTPUYECKOT0 TOKA.
Hemenxwuit huauk. Brmser B CHU emmnuila COIMPOTUBJIEHUA —
TeopeTHUYecKH U IOATBE PIHII om (Om). Oua HazBama B 4eCTh HeMeIl-
HA ONBITE 3AK0H, BEIPAMK A0 A KOTO Y‘IéHOI‘D Fe()pza, Oma.

CBA3E MEX Y CHJION TOKA B IenH,

Conpomueaenuem 1 Om obaadaem
HannpAXeHHeM H CONIPpOTHBICHHAEeM

npoeo&nu}c, 8 KOomopom cuJjaa morxd
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10Mm =102 MOMm
10m=103x0Om
10Mm=10%MOm

0 1 2 3 4U,B

Puc. 99. I'padux

SaBHCHMOCTH CHJIBI
TOKa B IPpOBOJHHUEKE

OT HAIpAMEeHNA

pasna 1 A npu nHanpaxceHulw HA KOHUAX NPOBOO-
nHuxa 1 B.

—q B
IOM—IA.

Ha IIpaKETHEREEe UCIIONB3YVIOTCHA JOJBHEBIE H KpaT-
Hble eITUHUIILI CONIPOTHUBAeHuA: Muaauom (mOm),
Kunoom (kOm), mezaom (MOm).

1 MmOMm=0,001 Om = 10-3 Om;
1 kOm = 1000 Om = 103 Om;
1 MOm =1 000000 Om = 106 Om.

CoIpoTHUBIIEHUA COEJUHUTEIbHBIX MIPOBOAOB
COCTABIAIT OOBIYHO COTHIE WJIM ThICAYHBLIE JIOJIH
oma. ConpoTHBIEHHUA 3JEKTPOIPUOOPOB HAMHOIO
Goabime. Taxk, conpoTuBIeHe HUTH HAKAJIA dJIEK-
TPUYECKOH JaMObl (KOToa HUTH HakaJieHa) Oojee
500 Om.

ConpoTuBIeHHA IIPOBONJHUKOB, KOTOpPBIE HC-
MMOJb30BANMUCHL B onbITax (cMm. puc. 98), paBHBI 2
n b Om. Ha pucyake 99 opexcraBiaeHbl rpadu-
KM B3aBHCHMOCTH CHJLI TOKa OT HAIPAMKEHUd
IJIA KA)KOoro U3 Hux. [[aHHYI0 3aBMCUMOCTDL HA-
3BIBAIOT BO0JAbM-AMNEPHOI XapaKmepucmuKou.
Cuia Toka I n1paMoO IIPOIIOPIIMOHANBHA HATIPAMKe-
auio U, a KoapHUIIe HTOM I POIIOPIIUHOHATLHOCTH
ABITAETCA L .

R

3aKOH, YCTAHABJIHUBAKIINN 3aBUCHMOCTE CHJILI
TOKA OT HAIPAEeHUA HAa KOHIAX YUYACTKA IeIId 1
COIIPOTUBJIEHUA 3TOTO YUACTKA, HASLIBAIOT 3AKO-
Hom Oma 0na yuacmra yenu:

CHJIA TOKA HAa YUHACTHE IIellH IMPpAMO ITPOIMOPIIHOHAJIRHA HAIIPAMKEeHHNI0 Ha KOH-
IHax 3Toro ydacTeEa OﬁpaTHO IIponmopIMHOHAIBRHA COIIPOTHBIEHHID YY4aCTKA.

=S

U
I=—.
R

OH OBLLT OTKPBIT 3KCIOepUMeHTAAbHOo OMOM B
1826 r. 3axor OMa ¢ X0opoIlIeil TOYHOCTLIO BBIIIOJI-
HAETCA JJIA METAJLUIOB U 3JIeKTPOJIMTOB, OH OY€Hb
BajKeH JJIsA PACUETA DJIEKTPHYECKHUX I[eIleil B 3JIeK-
TPOTEXHHUKE.
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MaraauH
CONpPOTUBNEHWH

3Ha#A CHJIY TOKa H COIPpOTHBJIeHHe IIPOBOJHM-
Ka, HCIIOJNB3VA 3aKO0H OMB, MOHO OIIpenejlHnThb
HallpAXeHHe HAa YYaCTKe IIelln:

U=IR.

Cormacuo szaxony Oma, nmpu 3agaHHOM HAaIIpdA-
JKeHHH CHJIa TOKAa TeM MeHbIlle, 4eM OOJbIIe co-
IIPOTHUBJIeHWe IIpoBogHuKa. ClegoBaTerbHO, YBe-
JINYeHHEe CONPOTHBJIEeHUA O3HAUYaeT YBeJUdeHHe
IIoMeX, KOTOphIe HCIBITHIBAIOT 3apAKeHHbIe Ya-
CTHUIBI, ABUTASCH II0 IIPOBOJJHUKY.

Yewm BBI3BaHBI 3T TToMexu? JlBurasch ymopsa-
NOYeHHO, CBOOOJHBIE DIE€KTPOHEI CTATKHABAIOTCSA C
MOHAMHA, PACIIOJNIOMKEHHBIMHU B y3JIaX KPUCTAJLIHN-
YeCKOM PemIéTKH MeTaylIa. JTUMHU CTOJIKHOBEHH A-
MM, 3aTPYAHAOIINMHEA IIepeMelleHnue 3JIeKTPOHOB,
1 00bACHAETCA CBOHCTBO HPOBOIHHUKA IIPEIIATCT-
BOBATH ITPOXOKJIEHUIO TOKA.

Mo:xHO NIpPeAlnoJIOKHUTh, YTO COIIPOTHUBJIEHUE
JOJI}KHO 3aBHCETh OT MaTepHaja IIPOBOJHUKA, ero
¢dopmel 1 pasmMepoB. VzyueHHWeM 3TOro BOIpoOca
MBI 3alIMEMCSA B cJIeIYIOIIIeM maparpade.

1. PacckaxuTe 06 sKCIEPHMEHTANBHOM cIocobe YyCTAHOBIEHUSA 3aBUCH-
MOCTH CHJIBI TOKA B IPOBOAHHKE OT HANPAMKEHHA Ha ero KoHmax. 2. Yro
BHAYHT «COMPOTHBICHHEe MpoBogHUKA paBHO 1 OM»? 3. Kaxme KpaTHbie
W JOJbHBIE EeIWHHUIBI COIMPOTHBICHHS WCIOJL3YIOT HA OpaKTHEe?
4. ChopmynupyiiTe sakon Oma nna yuacTka menu. 5. Kaxk Beipasuth Ha-
OpAKeHHe Ha YIacTKe IEeNH, 3HAad CHIY TOKa B HEM M ero COIpPOTHBJIe-
mue? 6. B uéM mpHuYHHA CONPOTHBICHUSA MTPOBOJHHKA ?

i. Cormacao MKT, woHbl KpuCTAIIHYECKOH PEIIETKHN METAJIIA U CBOGOI-
HBIE DIIEKTPOHEBI COBEPIIAIOT TEILIOBoe ABmKeHue. O6bACHHTE, MOUEMY B
Kak COMMPOTHUBJIEHHUE IPOBOAHUKA 3aBUCUT OT TEMIEPATYPHI.

2. YueHHK BKIIOUYATL B 2IIeKTPHYECKYVI) IIeIIE pPasJIHYHEIC IIPOBOOHIKH
C H3BECTHBIMH COINPOTHRBIIEHHAMH H 3allUCHIEAN MOKAa3aHWA aMIlepMeTpa

nmoctpoun rpadur (puc. 100), HOo 3a0E1T 0003HAYHTE

\ H BOJBTMETPA. ITo pe3yJjsTaTaM HCCJIeJOBaHHA OH
_ _.: S

KOOpOHHATHBIE OCH. BoceranoBuTe o0003HAYEHHA
Ha O0CHAX. OHPB,I[B.TIHTE HanmpAxKeHHe B Imend, ecjan
SHavYeHHUA BEJHMYHH Ha [‘pﬂ[})HEE YKas3aHbl B eTHHH"

max CH.
B T 2%, IlpuHOUND gelicTBHA BOJIBTMETpa, N300paKEéHHO-
L1 - ro Ha pucyHKe 98, Taxoii Ke, KaK ¥ aMOepmeTpa:

Puc. 100
150

et 1

2 3 4 YI'OJI HOBOPOTA CTPENKH IPAMO HPOIOPIHOHAJIEH
cuine Toka. 'pagyupyioT TaKOH BOJBTMETD Ha OCHO-



Be 3akoHa OMa ans yuacTka nenu. O3HavaeT JIX 9TO, YTO PACCMOTPEHHEBIH
B maparpade onsIT (cM. puc. 98) Henb3A cYUTATH JOKA3aTEILCTBOM CIOpa-
BeIMHBOCTH 3aKoHa Oma? Kakme mpubOpEI BB IPEAI0MKHIH OBl HCIIONE-
30BATH A SKCIEePUMEHTANILHOI mpoBepKHu sakoHa Oma?

< | YNPAYKHEHUE 32

B
! E
S,

1. KaxoBa cumia TOKa B MPOBOJHHWKE, €CJIH HAIPSKEeHHEe HA ero KOHIax
4,5 B, a conporusaenune 15 Om?

2. KakuM cOmpoTHBICHHEM JOMKeH o06aJaTe IPOBOAHHUK, UYTOORI OpPH Ha-
npsasxeHuu Ha ero KoHmax 220 B cuna Toka B Hém 66i1a 1 mA?

Cuna Torka B TpoBOHHUEKE conpoTuBienuem 6 OM paBHAa
2 A. KaxoBo Hampsa:KeHHe HA KOHIAX TPOBOAHHMKA?
Kax uaMeHHTCA CHIIA TOKA B JAHHOM IIPOBOJSHUKE, €CIIH
HaOpsKeHHe Ha ero KOHIAX yBenuuuTca B 4 paza?

WUcnionesya BONET-aMIEPHYIO XapPAKTEePUCTHKY IIPOBOJ-
suka (puc. 101), onpemenuTe ero COMPOTHBIIEHHE.

ITpu manpsa:xeauu 110 B cuna Toxa B pesucrope paBHa
5 A. Kaxopa Oymer cuia TOKA B ATOM JKe pesncrope,
eCcJIA HATIDAMKeHHEe Ha HEM yBenuunTh Ha 10 B?

NMouyemy aneKTpu4yeckuii TOK onaceH Ang yenoeeka?

MHoOrue npoueccsl, NPOUCXOAALLIME B YENTOBEYECKOM OpraHu3me, 00 bACHA-
IOTCS 3NEKTPUYECKUMU B3aUMOAENCTBUSAMU. DNEKTPUYECKMMU B3aUMOAENACT-
BUsiIMK1 0OYyCrOBNEHbl BCE HOpMalibHble QyHKUMUK OpraHuama: padbota MbiLLLL,
AbixaHue, cepaouebuerue n ap. UHdpopmauus, nonyvaemas pasnuyHbiMu Op-
raHamMm 4yBCTB, NepeaaéTcs B MO3r C NMOMOLLLIO 31IEKTPUYECKUX CUTHANOB. X0-
TA 3NEKTPUHECKME TOKM U yHaCTBYIOT B (PYHKLUMOHMPOBAHNUM OpraHn3ma, TOKu
OT BHELUHUX MCTOYHUKOB NPU NPOXOXAEHUN HEPE3 XU3HEHHO BAaXXHbIE OpraHbl
MOTYT Bbi3BAaTh X NOBPEXAEHNE WX AaXe CMEPTb YesloBeka.

BHYTpUKNETO4YHaNA XNOKOCTb ABNAETCH 3NIEKTPOSIUTOM, T. €. COAEPXUT UOHbI
M XOpOWO MNPOBOAMT 3ANEKTPUYECKM TOK. HaummeHbwnMn npoBOAALLMMWA
CBOWMCTBaMU, T. €. HAaMBONbLLWIUM CONPOTUBNEHUEM, 06N1aaal0T MOBEPXHOCTHLIE
cnou KoXuW. [1pu cyxon KoXe COMpOTUBJIEHVE MEXOY KpanHUMKU TOHKamMm Tena
(OT HOMM 0 PYKU UK OT OOHON pPyku 0o apyroi) okono 10° Om. MonHoe conpo-
TUBNEHUE MeXay NOTHbIMU pykamn ymeHbluaeTtcs go 1500 Om.

Haunbonee 4yBCTBUTENbHLIMU K 3N1IEKTPUYECKOMY TOKY YacTAMKM OpraHM3amMa
ABNAKOTCA MO3T, FPYAHbIE MbiLLLbl U HEPBHbLIE LIEHTPbI, KOTOPbIE KOHTPOIMPYIOT
OblxaHue v cepaue. CHMTaloT, 4TO 3NEeKTPUYECKUiA TOK Bbi3blBAET Napanuvy cep-
aua. O6bIYHO CMEPTbL HACTYNaeT Toraa, Koraa cunia Toka, NPOoXOAsLIEero Yepes
yenose4yeckoe Teno, gocturaer 0,05—0,1 A.
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OnacHOCTb NoACTEPEraeT Hac He TONLKO Torga, Korga Mbl kacaemcs 06oumx
noABOAALIMX TOK NpoBoaoB. OQHOMOMOCHOE NPUKOCHOBEHWE TaKXe OnacHo,
€CNu 4eNnoBekK CTOUT, Hanpumep, 60coii Ha BnaxHoii 3emne. TexHuka 6esonac-
HOCTK 06A3bIBAET BO BCEX NPOMbILLITEHHbIX YCTAHOBKAX 3a3eMSATb OOCTYNHbIE
4acTu MawunH U NpubopoB. B atom cnydae HanpsikeHus Mexay Y4e0BEKOM,
CTOAILLMM Ha 3eMne, U MeTanioM, COeAUHEHHbIM C 3eMJél, HeT. Ml onacHOCTb
NopakeHus INeKTPUYECKUM TOKOM yCTpaHeHa.

MHTEepecHOo, 4TO ONacHOCTb MOPaXeHUst ANEeKTPUHECKMM TOKOM BO3MOXHa
HE TONbKO OT TEXHMYECKWUX YCTPOWMCTB, HO U OT XWBbIX OpraHU3moB. Tak, Ha-
npUMep, ANEeKTPUYECKUIA CKaT NapanusyeT XepTBY 3N1eKTPUYECKUM TOKOM, Bbl-
pabartbiBas HanpsixeHue ot 8 no 220 B.
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ITouemy BOMH3HM TOrOo Mecra, rae 00OpBAaHHBIM HPOBOJ BBEICOKOIO HAIPHA-
JKeHHs COIPUKACAETCA C 3eMJ6H, peKOMeHAYyeTCcA CTOATH Ha OJHOM HOre
HJTH YXOMHTH OYeHb MEJKHMH [HaraMu?

PACYET CONPOTUBJIEHUS NPOBOAHUKA.
YAENBLHOE CONPOTUBJIEHUE

Br1 yixe 3HaeTe, 4TO IPH OPOXOMIAEHHUH DJEK-
TPUYECKOT0 TOKa II0 MEeTAJJIMYeCKOMY IIPOBOJI-
HHKY cBOOOJHBIE 3JIEKTPOHBI CTAJIKHBAIOTCA C HO-
HaMW KPHUCTAJUIHYECKOM pelIéTKH. JTO 3aMeJIger
IOBUKEHHEe 3JJIEKTPOHOB H IIPEIATCTBYET IIPOXO0-
JKIEHUI0 TOKa. BenwumHoM, XapaKTepH3yIOIen
CBOMCTBO IPOBOAHHUKA INPENATCTBOBATL IIPOXO0K-
NeHU IO TOKA, ABJIAeTCS COOPOTURIEHHE.

OT gyero 3aBHUCHUT COIPOTHBJIEHHE H KaK ero pac-
cuuTaTh? ITOT Bomrpoc ucciaegosan Om. OH skcIIe-
PUMEHTAJIbHO YCTAHOBWJI, YTO COIIPOTHUBJIIEHUE OJI-
HOPOJHOTO MEeTAJJIMYEeCKOT0 IIPOBOAHHKA IIPAMO
IIPOIOPIIMOHAJILHO €ro AJUHe U 00paTHO IIpomop-
IHOHAJNBLHO ILJIOIIAAM €ro IIOIepedYHOIr'0 CeYeHHA.
Kpome Toro, conpoTusJieHHe AOJIKHO 3aBHCETH OT
BeIlecTBa, U3 KOTOPOr'0 U3TOTOBJEH IIPOBOJHHK.
IelicTBUTENbHO, MOHBI KPHUCTAJLJINYECKOM peIrneT-
KH Pas3IMYHBIX METAJLIOB IMEIOT pasHble 3apAbI,
OHM HaXONATCS HA PA3HBIX PACCTOAHUAX APVYT OT
Apyra, a 3Ha4uT, cBOOOAHLIE 3JIEKTPOHLI IIO-pas-
HOMY ¢ HAMUA B3aMMOJEMCTBYIOT IIPU ABUIKEHHUH
110 IPOBOTHUKY.



Puc. 102. OnpeaeienHe 3aBUCHMOCTH CONPOTHRISHAA NPOBOJHAK A OT €ro PAa3MepoB

H pOJa BelllecTBA

Jna TpoBepKH 3aBMCHUMOCTEH COIPOTHUBJIEHHA
OT poOjJia BelllecTBa, AJUHBI U ILJIOINAAU IIolleped-
HOTO CceueHHsA IIPOBOJAHHUKA IIpoJesiaeM OILIT
(puc. 102). Ha mocke HATAHYTHI YeThIpe PA3HBIX
nposoaHuKa. Ucmoas3ya sakoH OMa a1a yuaacTKa
Ienu, OoOIIpelelMM M CPAaBHUM COIPOTHUBJIEHHI
CJIeVIONTUX IIPOBOTHUKOB:

— JIBYX IPOBOJHUKOB C OMHAKOBOH IIJIOIIAALIO
IIOIIEPEYHOT0 ceYeHHUA (TOJNIUHOM), COCTOALINX U3
OJHOTO BelecTBa (HHKeJdA), HO pa3HOH AJINHLI;

— JIBYX NPOBOJAHUKOB OUHAKOBON AJIUHLI, CO-
CTOAIIUX U3 OJHOTrO BellecTBa (HUKeJIsd), HO C pas-
HOH ILJIOIIAZABIO IIOIIEPEeYHOr0 CeYeHHA;

— JIBYX IIPOBOJAHHUKOB OJIMHAKOBOH JIJIHMHEI,
C OOMHAKOBOH IIJIOIIAALIO IIOIIEPEeYHOI0 CeUYeHnsd,
HO COCTOAINHNX M3 Pas3jJMYHBIX BellecTB (HUKeJId
M HUXpOoMaA).

Pesyneprarbsl onbiTa NIOATBEPKJTAIOT BBIBOJBI
Oma. ConpoTuBiIeHAe IPOBOAHUKA

1) npAMO I POIOPIIMOHAJNEHO €0 AJIUHE;

2) o0paTHO IIPONOPIIMOHANLHO ILJIOHIANHA IIO-
IIepevYHOoro CeUeHnd;

3) 3aBHCHUT OT POJia BelllecTBa, U3 KOTOPOr'o U3-
IOTOBJIEH IIPOBOJHUK.

D u3nYecKyr BeJIHINHY, IOKA3BIBAIOIIY0, KAKHM CONIPOTHBIeHHEeM 00Jaama-
eT NMPOBOJAHME AJUHON 1 M, IIoIaabI0 MonepeuyHoro ceuennsa 1 M2, H3roros-
JIeHHBI U3 JTaHHOTO Bell[leCTBa, HA3bIBAIOT YIe/bHBIM COIPOTHBIeHUEM.
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YnenbHOe COIPOTHBJIEeHHe 0003HAYAIOT I'pede-
CKOU OYKBOH p («po»).

Temeps Mo HO 3anucaTh QOPMYJIY IJId pacuyéra
COIIPOTHUBJIEHU A IIPOBOJHAKA

B=P
S,

e | — pauHa IpoBOAHUKA, S — ILJIOMAAL ero I0-
IIePeYHoro CeUueHn .
BrIipaszum 13 Heé yaeJLHOe CONIPOTHUBIIEHUE:
_RS
P T

9Tta popMyJia IIO3BOJAET ONPEAeJUTL eTUHUAILY
VAeJbHOTO COIPOTHBIeHHA. Tak Kak egHHHIIeH
conpoTusJgenud aeagerca OM, eqUHHITEH IIJIOIA-
OU IIONepPeYHOro CeueHns — M2, a eJUHUIeH JJIn-
HBEI — M, TO eJHHHUILEH yIeJbLHOI0 COIIPOTUBIEHUA
oymer Om * M (om-memp).

ITomaas IMOIepedHoOro CedeHHs YacTo M3Me-
PAIOT B MM2, II03TOMY HMCIOJIB3YIOT U APYIVIO e1-
Om + mm?2
R

B rabaune 9 npuBeneHn! yaejabHbBIE COIIPOTHUB-
JIEH WS HEeKOTOPBIX BEIIeCTB.

HHANY VAeJbHOTO COIIPDOTHBJIEHHMA —

Ta6nuua 9. YpencHoe aneKTpUYecKoe CONpoOTUBNEHHWE HEKOTOPLIX BewecTs (npu t = 20 °C)

BeniectBo

Cepebpo
Mens
3o0J0TO
AmoMuHTR
Boasdhpam
#Heneszo

Csunern
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P P, P,
Om » mm2 Benijecrro On « mm2 Beniecteo O - mm 2
M M M
0,016 Huxenun 0,40 Huxpom 1,1
(comas) (cunas)
0,017
0,024 Manaranuna 0,43 Pexpalb 1,3
(cmas) (cLiaB)
0,028
0,055 KoucraaTan 0,50 T'padur 13
(cas)
0,10 Dapdop 1017
0,21 Pryre 0,96 J60oHHT 1020



1. Kak 3aBHCHT COIPOTHBIEHHE IPOBOAHUKA OT €70 [JIHHBL U OT ILIOMIA K
nmomnepeunoro ceuenua? 2. OfbacHuTe BHIODOP TPOBOAHUKOR B ONIBITE, H30-
OpaxéamoMm Ha pucyake 102. 3. Yro mokaseIiBaeT yaAeIbHOE COMPOTHURIE-
aue npoeogaura? 4. ITo xarkoii hopMyTe MOIKHO PACCIHTATE COIIPOTHBIIE-
Hue npopogHuKa? 5. Kakopa egwHNNA yIeIbHOTO COMPOTHRBICHHA?

VaensHOE compoTuBieHne Meau pasao 1,7+1078 Om+ M. Yro aTo ozHa-
uaeT?

)
{ ‘%g: ' YNNIPAMXHEHUE 33

1.

b

KaxoBo compoTHBIIeHHEe HHUXPOMOBOM IDOBOJIOKH JJIMHON 1 M, eciu eé
II0MA b MOHePeYHoro cedvenua 1 mm??

HmeeTcs nBa MPOBOAHUKA OJHHAKOBOT'O CEUE€HHU A, H3TOTOBJIEHHBIX H3 OJI-
moro matepuamaa. Ilauaa ogaoro 10 eMm, gpyroro 60 em. Kakoit mpoBogauK
uMeeT HOJBIITee COMMPOTHBIEHHE U BO CKOJIBKO pas?

HmeeTca gBa MeIHBIX MPOBOTHHKA OAHHAKOBOM IIHHEI. ¥ OZHOTO ILIO-
majp nonepedroro cedenua 1 mm2, y apyroro — 5 mm2. ¥ Kakxoro mpo-
BOJITHHKA COTPOTHRICHUE MEHBIITE U BO CKOJIBKO paa?

UmMeeTcsa 1Ba TPOBOAHUKA OUHAKOBOH TUTONIAAH MOTEPEYHOTO CEUeHUSA
¥ OJIHHBI: MeJHBIM U BOoJb(hpamoBbiii. Kaxkoi mpoBogauK uMeeT Boaniee
CONPOTHUBIEHIE U BO CKOIBKO paa?

Kycok npoBonoku 6e3 H30MAMHE PA3PE3AH MIOMOJAM M IIOJOBHHKH CBH-
mu BMecTe. U3MEHHMIIOCH JM COTPOTHUBJIEHHE MPOBOJOKH M BO CKOJBKO
paa?

CKOJIBKO METPOB BOJL(PaMOBOro IIPOBOA ILIOIAILI0 HOIIePeYHOro cede-
aus 0,1 mm?2 morpebyerca i U3rOTOBIEHUA PE3UCTOPA CONPOTHBIICHHU-
em 180 Om?

ITIposop crammmonapaoro teixedoHa cocrouT 3 20 MeAHEIX IIPOBOJIOYEK
ILIoImAakLIo nonepeunoro ceuenns 0,05 mm?2 kaxaas. OnpegeaunTe cOIpo-
TuBnaeraue 1,5 M TaKoTO TPOBOAA.

3AJAHHME 20

d

@2.

TpoamanuaupyiiTe madabie TAOMHUIH 9 1 BRICKAXKUTE MpeAIOJIOMKeHHE,
KaKHe Bel[ecTBa U3 MPUBEASHHBIX B TabIuIle ABIAIOTCA XOPOIMUMHA IIPO-
BOJHHKAMH, 4 KAKHEe — COBEePIIeHHO TOYHO AuaieKTpuKu. [IpoBepsre ce-
01, mcomons3ya ganabie MaTepHeTa.

N3z Merammuueckoii GoJbrd H3roTOBETE MPOBOJHUKH C PA3IUYHBIM CO-
MPOTHBJIECHHEM TaK, YTO0OBI HX CONPOTHBJIEHHS OTJAM4Yanmucsk B 2, 3, 5,
10 pas. OBocHyiiTe TPABUILHOCTS BEIMOMHEHUA 3a/IaHHA.

155




N3 nctopumn yueHnsa ob anekrpuyecTee

N3yyeHnem aneKTpu4eckoro Toka 3aHumManca Hemeukuin dusuk Neopr Om.
Mccnenysa conpotuBieHUe NPOBOAHUKOB, OH BKKOYas B LErnb OTPE3KU MNPOBO-
JNIOKM 13 OHOr0 U TOrO Xe MeTanna, HoO PasNU4YHOW ONIMHbI U TONLWKWHBI U Onpe-
Aensan, Kak MeHaeTCa nNpu 3TOM cuna Toka B uenu. Ha oCHOBaHWM Takux OMbITOB
YYEHLIV 3aKJI04UN, 4TO CONPOTUBIIEHME MNP OBOAHUKA NPAMO NPOnopLUMOHaNIEHO
ero nJiHe n 06paTHO NPONOPLUOHANBHO NJIOWAAN ero
nornepeYyHoro ce4eHus.

Om NpoBOAWI aHANOTUIO MEX Y INEKTPUYECKUM TO-
KOM M TOKOM BoAbl B TpyOe. Mo HaknoHHon Tpybe, Ha-
NnpUMep, XWOKOCTb TEYET Nnoa, AENCTBUEM CUMbl TXE-
c. Yem Oonblue pasHuua Mexay YPOBHEM BEPXHEro
cocyna, u3 Kotoporo Boaa sbitekaeT (puc. 103), u Hux-
HEro, Kyga oHa TeyéT, TeMm ObicCTpee Boaa ABWXETCH.
OpHoBpeMeHHO 4em Oonblie CONpPOTUBAEHME, BCTpe-
YaemMoe BOA0W Npu ABVXEHWU No Tpydbe, TEM CKOPOCTh

Puc. 103. T'mapopnaa- MEHbLLE, U, HA060pOT, NP YMEHbLLLEHUN CONpPOTUBNE-
MITICCHKAH AHANOTHIH HUA YBENWYMBAETCHA CKOPOCTb TEeYEeHUS.

(LN

7 ';3 Kag Bre1 AyMaeTe, KAKHM BeJIHYHHaM B paCCMOTpBHHOﬁ MeXaHUdecHKoH

MOJEeH AHAJIOTHYHEI HATIDAMKEHHE MeKAY KOHIIAMH TPOBOAHHKA C TOKOM
H cHuia Toxa?

m NPUMEPBLI HA PACYET CONPOTUB/IEHUSA
NMPOBOAHUKA, CUJ1bl TOKA U HANNPAXEHUA

ITpumep 1. Yemy paBHO COIIPOTHBJIEHUE aJIO-
MHUHHeBOro nposoja anuuoii 400 M u maomanbio
IoIepeuHoro ceueHud 4 mm2?

ViennHoOe COMIPOTHUBIICHNE ATIOMAHNAA HAXO0LUM
B Tabmuiie 9.

3amuIirneM yCcJI0OBHe 3a8aYd U PEeIlnM ee.

HaHo: Peimrenue:
[=400 m CompoTuBileHne IIPOBOSHIKA
8 =4 nin? BhIpaxxaeTrcsa (popMyJIoM:

= 2 L
p—0,028 O -mm? | p—F,

= O 2 400

_ M * MM? | M _

B9 R=0,028 - 4 oo

= 2,8 Om.
OrBer: R = 2,8 Om.
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Ilpumep 2. HanpsakeHne Ha KOHIIAX KOHCTAaH-
TAHOBOW NPOBOJOKHU JauHOH 20 M M ILIOIIALBIO
nonepeunoro cedenus 1,25 mm2 pasuo 40 B. Pac-
CUMTANTE CIIY TOKA B IPOBOJIOKE.

3amuiieM ycJIOBHe 3aaYd U PEIIUM eeé.

Hano:
l=20m
S=1,25 mm2
U=40B

2

p=050M‘MM

M

I—7?

Pemenue:

Cuwry TOKa oIpefesimM IIO 3a-
Koy OMa IJia yJacTKa Ieln:

_U
I—R.

ConpoTuBjieHHe TIPOBOLHHUKA
HaHIeM 110 (popMyJie:

P
R=%.

HD,.[[CT&BHB 3Ha4YeHHU A BeJIMYHWH, ITOJYYIIM:

R=0,5 OM'MM2 =

20 m

= 8 Om,

40 B

I=g—~—=058A.

8 Om

Orser: I =5 A.

1,25 mm?2

Ilpumep 3. KaTyIiiKa COCTOUT U3 HUXPOMOBOM
OpoBOJIOKH aauHoi 150 M 1 niomaabpo moneped-
Horo ceuenud 0,75 mm2. OnpenenTe HaOpAKeHAE
HA eé KOHIaX, eCJIH CHUJIa TOKa B KaTyinke 40 MA.

3amuniieM yCJIOBHe 3aLa4l U PeIlnM ee.

JMano:
I=150m™m
S=0,75 mm2
I =40 mA

e 1 Om - mm?

M

U—1?

CH

0,04 A

Pemenne:
Hanpsa:xenue MoKHO
HaiiTy o 3axkony OMa
I YUACTKA IeITn:

-y -
I—R:U IR.

ConpoTusieHue IIpo-
BOJHUKA OIpeaeInM

1o thopmyne:

~y
I
"
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YuuThIBad 3TO BEIpaXKeHHe, IIOIYyIAM QOPMYJIyY
IJIA pacyéTa HalpaKeHud:

Ipl
g

Mpr pemmmnu 3azady B 00IleM BHIOe, IIOJIYIUB
A Hanps:KeHUusA pacdeTHyio gopmyay. IIpose-
PUM €€ IIPaBUJILHOCTL Uepes3 eIuHUILI (hHu3ude-
CKUX BeJIn4nH. B npaByio yacTh (GOPMYJIbLI BMECTO
OyKBeHHBLIX O0O3HAUEHUH BeJWYUH IIOACTABUAM
ob60o3HaYeHNA UX eIHHHUI] 1 IOCMOTPHM, IIOJTYYHT-
cA JH eJUHHIIA HaIpAMXeHHA — BOJbT. Eciau He
IIOJYUYUTCA, TO 3TO OyAeT o3HAYATH, UTO B pellle-
HHUH OOIIYIINEeHbI OINIHOKHA.

= B
U=l

A-Om-Mmm2 M
2

= A-Om =B.

M * MM

HUraxk, MBI ODOIy4YuIn 0003HAUYEHHE eJHHHIILI
HMCKOMOH BeqnduHLI. IlogcraBuM 3HaYeHH a BeJlH-
YMH 1 HalJIEM HalpAMXKeHHe:

_ 11,150 _
U=0,04-1,1- 5= = 8,8 (B).

Orser: U = 8,8 B.

a—

(P

*v‘.x;"?_) PemruTe npumep 2 us naparpadga B o0ImeM Biie B IPOBEPLTE MONTYICHHYIO
— thopmyny Uepes eUHUIIEI (PH3HTECKHUX BEIHYHH.

,"t_.- \
. | YNIPAXXHEHUE 34
N\ -

1. VYdueHWK 3aMeHHJI MEPEerOPEeBINIYI0 MEAHYIO CIHPAb HA CTATBHYIO TaKOH
JKe TJIOMIA[M MOMePeYyHOro CeYeHHs W JuHBI. Bo CKOIBKO pas msme-
L]
HHUJIACH CHJIA TOKA, €CJH HaNpAKeHHe Ha KOHIAX CTAJbLHOM CIUpaH
Takoe e, Kakoe ObUTO Ha memHOU? YOelpHOEe CONPOTHBIEHHE CTATH
0,12 Om - mm?
M

2. OnpepenuTe COMPOTHRIEHHE MEIHOTO IMPOBOJA ILUIOMANBI0 MOMEPEYHOTO
ceuenusa 2,5 mm2 u pmunoi 40 M.

3. Hanps)keHne Ha HUKEJIWHOBOM MPOBOZHUKE JIHHONH 12 M ¥ mIomaibio
nmonepeunoro ceuenua 0,1 mm2 pasuao 200 B. Kakosa cua Toka B mpoBOI-
HUKe?

4. CpapouHBIH ammapar IMOACOeIHHAIOT B CeTh MeOHBIMH IIPOBONAMY IJIH-
Hoit 100 M ¥ NIOImAALIO Monepednoro ceuenus 50 mm2. Onpegenure Ha-
IpAXKeHHe Ha MPOBOJax, €CJIM CHIa ToKa B HuX 125 A.
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5. JInumHa MegHOTO OPOBOMAA, MOABOAAINEr0 TOK K MoTpeburenio, pasHa 120 M.
Kaxkyo mionags monepedHoro ceYeHn s KMeeT IIPOBOJ, €CJIH MPH CHIe TO-
ka 10 A Hampa)KeHKe Ha ero KOHIax pasHo 4 B?

6. W3 kakoro MaTepHasia H3TOTOBJIEH IPOBOJHUK [JIMHOK 2 KM H ILIOIIAIBI0
nomnepeunoro ceuenua 20 Mm?2, ecyiu CHIAa TOKA, TPOXOIAIIEro Mo MPOBOI-
HHKY, paBHa 2 A IpH HAIPAMKeHHH Ha ero Koumnax 220 B?

3AOAHUE 21

m  IIpemmoxkure cmocob onpeneeHusA MJIHHLI MPOBOJOKH B KaTyIIKe, HE
pasmareiBad eé. Kakme mpubopel IJIA 2TOT0 BaM MoHamobaresa?

m PEOCTATHI

CymiecTByioT npubOpLI, COIIPOTHBIEHAE KOTO-
PBIX MOXHO MeHAThb. OJHHUM M3 TaKUX NPUOOPOB
ABJIAETCHA peocmanmn.

IIpocTelIIIMM peocTATOM MOMKET CIVKHUTH IIPO-
BOJIOKA, HATAHYTAsA MEKAY OBYMA H30JIHPOBAH-
HBIMH IIITATHBAMH 1 TOAKJIIOUEHHAA K UICTOUHUKY
ToKa 4epe3 KOHTAKTHI A um C mociemoBaTeJILHO
¢ amnepmerpoMm (puc. 104). Heobxogumo ucmosib-
30BAThL IIPOBOJIOKY M3 MAaTepHaaa ¢ OGOoJbIIHM
VIEeJbHBIM COIIPOTHBJIEHHEM, HAIpHMep HAKEeJIN-
HOBYIO IJIH HUXPOMOBYIO. BKJIIOUNB TAKYIO IIPOBO-
JIOKY B 3JIEKTPAYECKYIO I[eIIb U IIepeBUTas 10 Heil
IMOABMAHBIN KOHTAKT C, MOMHO U3MEHATH AJINHY

A C
& ] = — L

Puc. 104. izsMmeHeHM e IJIMHEI IPOBOHHEA, BEIIUYEHHOTO B 3JIeKTPHUECK VIO Ielb
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BKJIHO4YEHHOro B memnb ydactra AC. IIpu stom Oy-
IeT YBeJIMYUBATHLCA MIN YMEHBIITATHCA COIIPOTHUR-
JIeHWe IIeld, a cJiefoBaTeJabHO, U CIJIA TOKA B HEl.
B mxone wacTo npuMeHAETCA NOA3IYHKOEbLIL pe-
ocmam, n3obpa:xéHHeIA Ha pucyHke 105. B Hém
1 5 HA U30JUPYIOIIAN IUJIUHADP (KepaMHU4YecKHI) Ha-
| = MOTaHa IPOBOJIOKA, IIOKPLITAA TOHKHM CJIOEM OKa-
JIMHBLI, U30JUPYIOIEeH BUTKH APYr oT apyra. Hax
i IMUJIUHAPOM PAacIlOJoMKeH MeTaJIMYecKHUid cTep-
Pio. 106 Bencrhr. JKeHb, II0 KOTOPOMY IIepeMelaeTca MoJI3yHOK. Ero
a — BHEIITHHA BUJ;

6 — VCIOBHOE KOHTAKThI IIPUKATHI K IIPOBOJIOKEe, U B pe3yJibTaTe
obosHayeHne TPEeHHUA CJIOH OKAJMHBI CTHUpaeTcd, obecreuyuBasd
Ha cxXemMax

SIEKTPUYECKHH KOHTAKT OOMOTKH IIWIHHApPa H
nmoysyHka. Or BepxXHel KJIeMMbI TOK II0 METAJLIN-
YeCKOMY CTEPIKHIO ITPOXOAUT K ITOJISYHKY H OT HEeTro
0 BHTKAM IIPOBOJOKH HA IIWJIHHJAPE K HHMKHeH
KJaeMMe. Bea aTa KOHCTPYKIIUA 3aKpeILideTcAa Ha
A30JIAPYIOIIEH II0ACTABKE.

I[Ipu mepeMernieHHMH IIOJ3YHKAa peocTaTra H3Me-
HAeTCsA YHCJI0 BUTKOB IIPOBOJIOKH, KOTOpPLIE MOJ-
KJIOUEeHBI B Ilellb. SHAUWUT, M3MeHdAeTcAa AJINHA
OpPOBOJHHKA MW, CIeJOoBaTelLHO, €ero COIIPOTHBIe-
Hue. Tak, Ipu nepeMeIeH U IIO0JI3YHKA peocrara,
PeocTaT (nepemMeHHbIii nzobpaxéauoro Ha pucyake 105, a, BieBo
peaucTop) (K BepxHel KJIeMMe) ero COIpPOTHBJIEHHE yBeJIH-
yuBaeTca. [loaToMy peocTaT eIné HasbIBaIoT IIepe-
MeHHBIM pesmcTopoM. Takmm obpasom, ¢ IIOMO-
ILI0O peocTara peryjJupyercsa CHUIa TOKa B IleIn.
Ka:xpgomMy peocTraTy COOTBETCTBYET MAKCHMAJL-
HOe COIIPOTHUBJIEHHE U JIOIIYCTUMAaA CHUJIa TOKA, KO-
TOPLIe VKa3bIBAIOTCA HA €ro KopIIyce.

"

@ 1. KaxoBo HazHaUeHHe pPEOCTATA B bIeKTpHuecKoil menu? 2. O6nacHUTe

. oo pucysKy 105, a, Kak ycTpoeH TMOI3YHKOBBIN peoctar. KakoBo ycmos-
HOe obosHaueHue peocrata Ha cxeme? 3. [louemy peocTaTsl H3rOTABIHBA-
0T M3 OPOBOJIOKH, YAEJbHOE COMPOTHBICHHE KOTOpoil Bemuko? 4. [laa
KaKHX BeIMYHMH VKAa3LIBAIOT HA PEOCTATE HX MOMYCTHMBIE 3HAUCHHS?

. % | YNPAXXHEHMUE 35
=

®  OnpepennTe CHWIY TOKA, MPOXONAIIET0 YePe3 PEOCTAT, H3TOTOBICHHBIA U3
HHKEeJIHHOBOM IMPOBOJOKH AMUHOIM 50 M H ILTOINAAbI0 IOIEPEYHOr0 ceue-
mua 1 MM2, eciu HanpsAKeHHe Ha 3aKHMax peocTara pasHo 45 B.
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m MOCNEAOBATE/IbLHOE COEAMHEHUE NPOBOJHUKOB

— =

MNocnepoBatenbHoe
coeuHeHue
pesucTopoB

Ha npakTHKe HCIIOJNL3YIOTCS 3JIEeKTPHUYECKHe
IlelIH, KOTOpPbIe OOBIYHO COCTOAT M3 HECKOJBKHX
noTpebuTe el sJJeKTPpUYeCcKor sHeprun. Bee oHl
I10-Pa3HOMY COeIHHEeHbI MeK Iy cO0O0M.

ITpoBOAHUKU MOTYT COeIUHATHCA NOCAed08a-
menvHo, Kak moxkaszano Ha pucyHke 106. ITpu Ta-
KOM COeIUHEeHWH Bech 3JJIeKTPUUYECKUN 3apsj,
OPOLIENINUH Yepes3 IepPBbhIA IIPOBOAHHUK, HOJMKEH
OpPOMTH U Yepel3 BCe OCTalbHEIE, a 9TO O03HAYAET,
YTO CHJIa TOKA B IOCJIeJOBATEJbHO COeqUHEHHBIX
OPOBOAHHKAX OAMHAKOBA.

Brul 3HaeTe, uTo HanpAXKeHHUe IIOKa3LIBaeT, Ka-
KYVI0O paboTy coBepIllaeT 3JeKTPHUUYecKoOe II0Je II0
nepeMeIeHuIo efUHHYHOIO 3apsia U3 OJHOMI ToU-
KH IIOJIA B APYIVIO. 3a oIIpeleJIeHHOe BpeMs Jepes
HoIIepevdHoe ceueHne KaKJoro U3 IocaeJOBaATeNb-
HO CO€IHHEHHBIX IIPOBOAHMKOB IIPOXOAUT OJWHA-
KOBBIH 3apan. Ilpu aToMm obimaa paboTa aneKTpH-
YecKOr'o HoJidA II0 IlepeMelleHHI0 3apAla paBHa
cymMMe paboT B Ka;KIOM IIPOBOJHHKE, a 3HAYMHT,
A 0o0Ilee HaNIpAKeHUe HAa HECKOJIBKHUX COeJUHEH-
HBIX IIOCJIeIOBATEJILHO MPOBOJHUKAX PaBHO CYM-
Me HAIIpAMEeHWN Ha KayKJOM U3 HUX.

Yro0bl yOegUTHCA B BTOM, cODEpeéM 3JIeKTpHhue-
CKVIO Ilellb II0 cXeMe, H300pa’XKéHHOM Ha PUCYH-
Ke 107. Oua cocTOUT U3 UCTOUYHUKA TOKA, IBYX pe-
3MCTOPOB, aMIIepMeTpa, COeIJMHEHHBIX IIOCJIeA0Ba-
TeJbHO, I BOJALTMeTpa. KaKk mpoBepHuTh, YTO CIHJIA
TOKAa, IPOTEeKaloIero Ha BceX y4acTKax II0CJeno-
BaTeJIbHOH 1enu, opxumHaxkoBa? [laa sroro Hamo

Puc. 106. HOCJIE,I{GB&TEJILHOE‘ BEJOYEeHHE 2JMIEKTPHYECKHX JIAMIT H HCTOYHHKOB TOKA
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IIOJKEJIHYHUTE aMIIePpMETP IIOCIHedoBaTeJIbHO

I\A} 7 7
1 2
- o e S
i Il
= R2

Puc. 107. Ilocnenora-
TeJBEHOE COeNHEeHHE

IPOBOJHHKOB
I=I,=1I,
U=U,+U,

162

B pasJHYHBIX ydacTKax 1enu (cMm. puc. 107).

Awmiiepmerp 6yeT MOKAa3LIBATHL OJHO U TO
JKe 3HaYeHUe, T. €. CHJIA TOKA Ha BCeX y4acT-
KaX Iend NPH IMocJeI0BaTeJIbHOM COeIHHe-
HHY OMMHAKOBA:

ITOT BBIBOJ ABJAETCA CIeACTBHEM 3aKOHA
COXpaHeHHUd DJIEKTPUIEeCKOoro 3apaga. depes
m060e IMoIepeuHoe ceueHre IMPOBOJHUKA 34
eIUHUIY BPEMEHHU IIPOXOJUT OOUH U TOT JKe
JIEKTPHUYECKHH 3aPAl, IOCKOJbKY HOBEIE 34~

PAALI B IIPOBOAHUKE He 00pas3yloTcs U ero IMOJHBIH
3apAl He MeHsAeTCHA.

Yro6bl BBIACHUTL pAaclpejeieHHe HaIpaKe-
HHAs Ha yJacTKaX (pesmcTopax) IOCJeN0BaTe k-
HOM IIelld, He0O0X0AUMO IIOAKJIIOYATE IIapaJjuieilb-
HO K KayKJIOMY PEe3HUCTOPY BOILTMETP, 3aT€M 3THM
JKe BOJBTMETPOM HAaJ0 M3MepuTh 00Ilee Hap:da-
JKeHHe Ha JBYX Pe3sucTopax, Kak II0KasaHo Ha pu-
cyake 107. OnsIT MOKa3bpIBaeT, 4ToO 00IHee HANPS-
JKeHHe B MOCJea0BaTeJbHOH e PaBHO CyMMe
HANPsKeHWH Ha eé OTAeJbHBIX y94acTKaX:

U=U1+U2-

Yem 6oavlule conpomusneHue yiacmeka nocJie-
dosamenvHoll yenu, mem OoJblwie HANPANCEHUE
Ha HEM.

JleiicTBUTEIbHO, NIPHMeHHB 3akoH Oma s

ydacTka nenu I = — u yuursiBad, 410 [, = I,, no-

R
JAYIAM:
U, _ Uz
R, Ry’
AR 87
U, _ R
U, R,
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5|z

R=R,+R,

Hanpaxenua na nociedosamenbHo 8KLIOULEH-
HbLX NPOBOTHUKAX NPAMO NPONOPUUOHANLbHBL UX
coOnpomuBnLeHUAM.

N3 coorromenusa U = U, + U, u sakorna Oma
caenyer:

IR=IR+ IR,,

nin
R=R,+R,

Takum obpasom, o0lIee CONMPOTHBJIEHHE He-
CKOJBKHX ITOCJIEIOBATEJIbHO COCTUHEHHBIX IPO-
BOOHHKOB PaBHO CyMMe COIIPOTHBJICHHI KaKI0T0
U3 HUX.

ITonmydeHHBIA pes3yabTaT MOMKHO IIPOWJLIIO-
CTPHPOBATL MPOCTHIM paccy:kiaeHueM. Paccmo-
TPHUM HECKOJBKO IIOCJIeJ0BATEILHO COeIUHEHHBIX
OJMHAKOBBLIX TPOBOAHMUKOB. MX miommaas mome-
PEeYHOro ceyeHna OJUHAKOBA, a JIJIMHA paBHA CYM-
Me Bcex AamH. MBI 3HaeM, 4TO IIPH YBeJIHYEeHHH
IIUHBI IPOBOAHUKA €0 COIPOTURISHUE VBEeIUYHU-
paerca. CoOopoTUBIeHHEe HECKOJbLKUX COeqNHEH-
HBIX IIOCJIeLOBATENLHO IIPOBOJHHKOB O00JbIIE,
YyeM CONPOTHUBJEHHE T000I0 U3 HUX.

ITpumep. dnekTpUUecKas eIl COCTOUT U3 ABYX
IIOCJIEIOBATENLHO COeIUHEHHBIX IIPOBOAHUKOB CO-
npotuBnenuamu 10 u 20 Om. Haiigure cuny Toka
B IeIId W HANpsKeHHe Ha Ka)KJAOM IPOBOIHUKE,
ecJId HApAKeHHe Ha KOHIAX Ienu paBHo 6 B.

3amnuieM ycJIOBHeE 3aJaYA U PEIIAM eé.

Hano: Pemenune:
R;=100m IIpn mocmemoBaTenIbHOM COEIU-
R, =20 Om HEeHWH IIPOBOSHUKOB:
CHJIA TOKA B IelH

U=6B

> I=1,=15
‘;_ : 0 001Ilee coOpPOTUBIEHHUE IIeIH

17 ¢ _

U, —? R =R, + R,.
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Coracuo 3akony Oma:
;U ;__U_
R’ R,+R,’

_ 6B _
I=100m+200m ~ %24
Hanpsxkenne Ha KaXJJOM U3 IIPOBOJHHUKOB
U,=IR,, U;=0,2A-100m=2B;
U,=IR,, Uy,=0,2A-200m=4B.

Orger: I =0,2A,U,=28B,U,=4B.

1. Kakoe coegmHeHHE OPOBOIHUKOE HAZEIBAIOT MOcaemoBaTensHEIM? Ha-
YEePTHTE CXeMy TaKoro coegmueHmu:da. 2. Kaxaa dmsuduecKas BelHIHHA
ONWHAKOBA JJHA BCEX TPOBOAHHUKOB, COEIHHEHHBIX MOCHENOBATETHHO?
O6pacauTe mouemy. 3. Kax HaliTH HATpAMKeHHEe HAa VIACTKE eI, COCTO-
AMEM U3 MOCIeN0BATETEHO COefHHEHHBIX ITPOBONHUKOR, 3HAA HATIPAMKE-
aue Ha Kaxkgom? 4. Kaxk maiitu 0bmee compoOTHRIEHHE TTOCTELOBATEIHHO
COeTHHEHHBIX MTPOBOJHUKOR, 3HAS COMMPOTHBIEHHE KAXKAOTO?

IIpu ucee foBaHUA HMEKTPUYECKON eI YIeHWK YCTAHOBHUII, UTO CHUJIA
TOKA B OQHOM PE3HCTOPe paBHAa 2 A, HaOpsA)KeHHe Ha ero KoHnax 4 B.
Ha gpyrom pesucrope sanpa:xenue 10 B, cuna toxka 2 A. On usMepun
HampsKeHHe Ha ABYX pesucTopax, W OHO OKasajochk paBHeiM 14 B.
MosxHO T4 CKa3aTh, YTO PE3UCTOPHI COeIHHE HBI IO CAe0BATEILHO?

% | YIIPAXXHEHME 36

\
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1.

4%,

Y4acTOK 2JIeKTPHYECKOH IeMH CONEePIKAT TPH PEe3HCTOPa CONPOTHBICHH-
em 10, 20 1 30 OM, coequHEEHHELIX mocaegoBaTeIbHO0. HaliguTe cuy Toxa
B KayXK/JIOM Pe3HCTOPEe H HANPSAKeHHe Ha KOHIAaX KayKJoro YIACTKA IelH,
ecJIM HaTIpSKeHue Ha BTOpoM peauctope pasuo 40 B.

CKONBKO OAHHAKOBBLIX PE3HCTOPOEB OLLIO COeNHHEHO IIOCJAeNOBATEeNLHO,
ecITu KajKabli U3 HuX uMeeT conpotusiaenue 100 Om, a ux obmee compo-
TueieHue paeao 700 Om?

Ob1iee compoTHBIeHHe TPEX 00MOTOK TededOHHBIX pesie, COeIUHEHHBIX
nocnepoeaTenbuo, papuao 3200 OMm. CompoTHBIeHHe OIHON M3 HHUX PABHO
600 Om, mpyroii — 1200 Om. BriumcanTe COMPOTHBIEHHE TPETheH 00-
MOTKH.

Cuia TOKA B 3JIEKTPHUUYECKOH IeNH, CoJep:Kalleil MPOBOJHAK COMPOTHUB-
neaueMm 12 Om, pasma 0,06 A. ITocae Toro xaxk K NPOBOAHHUKY HOCJIEI0-
BaTeJbHO MPHCOEJHHNUIIN CTAJLHON MPOBOJ ILIOMIAMLIO IOMEPeYHoTo ce-
gyenua 1 mm2, cuia Toxa B menu crana 0,04 A. Onpenenure IIHAY IPOBO-

Om - mm2
ma. ¥mensHOE compoTuBiaeHue ctamu 0,12 —————,



m MAPANJIEIbHOE COEAWHEHUE NMPOBOJHUKOB

Hapsany ¢ mocaegoBaTeIbHBIM CYIIIECTBYET U JIPY-
oM croco0 coefuHeHUs IIPOBONHUKOB, TAKIKE [IPH-

MeHAEMBIH Ha IPaKTHKe, — RAPAllelbHOe CO-

epunenne (puc. 108). ITpu TakoM coefMHEHUH OHUH
Mapannentoe KOHeI| BCeX NPOBOAHUKOB COEJUHAIOT B TOTKe A
coevHeHue AByX (puc. 108, 6), a IpyTroii KOHell — B TOUKe B.
ORI g naydeHnd rnapajuieIbHOTO COelMHeHUA IIPo-

BOJHUKOB COOEPEM BIEKTPUUECKYIO IIeIlb, COCTOM-
IYIO0 U3 UICTOYHMUKA TOKA, IBYX PE3UCTOPOB, BOJILT-
MeTpa, aminepMerpa u kiawoda (puc. 109). ITockoib-
Ky IIpH IapajlieIbHOM COeIWHEeHWUH IPOBOJHUKH
IMOAKJIFOYEHBI K OJHHUM U TEM Ke IBYM TOYKaM, Ha-

U=U,=U, NpsiKeHHe HAa BCeX NMapajlJIeIbHO COeTMHEHHBIX
Pe3nuCTOPaxX OMUHAKOBO:

U=U,=U,.

Ilsts1 TOro 4TOOBI IMOHATH, KaK pacipeaeaeTcsa
CIJIA TOKa IPH IIapajLIeJbHOM COeJUHEHHH IIPO-
BOJHHKOB, Oy/IeM IMOAKJII0UYATE aMIIepMeTp IIOcae-
IOBaTeJIbHO C KasKJAbIM PE3HUCTOPOM M B HEPA3BETB-
JIEHHYIO YacTh nemnu (cm. puc. 109).
OnsIT IOKA3LIBAET, YTO CHJIA TOKA B HEpPa3BeT-
I=I,+1, Bféﬂﬂoﬁ YACTH LielIH PpaBHA CyMMe CHJI TOKOB Ha
€€ OTIeJbHBIX YYaCTKaX:

I=I,+1,.

6) 2
Puc. 108. ITapajuiesHoe coefJHHEHEHE 3JIEKTPAYECKIX JaMII
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Puc. 109. Ilapannenn-
HOE CoeJMHEHNE

TPOBOIHHKOR
Il —

Iﬂ
1_1
R R
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ITOT 9KCIepUMEHTAJLHEINA Pe3yJIbTaT 00 bACHA-
eTcs TeM, UYTO HOBBLIE 3apANbl B IIPOBOAHUKE HeE
o0pasyroTcda, a B TOYKe pasBeTBIeHUs IPOBOJAHU-
KOB IPOMCXOJUT JIHINbL pasgeieHue IIOTOKa CBO-
OOMHBIX 3JIEKTPOHOB HA YACTH, UYTO COOTBETCTBYET
3aKOHY COXPAHEHHA 2JIeKTPUIECKOI0 3apaaa.

Cornacuo zakony OMa, HanIpAKeHHUe Ha yUaCT-
Ke nenu U = IR. Tak Kak 1Ipyu napaJuieILHOM CO-
equaennu U, = U,, To MOXHO 3alIicaTh:

IR, = I,R,.
Orcrona
L _ R
I, R

Taxum obpazom, uem Oo.Jbule CONPOMUBTLEHUE
yyacmea yenu, mem meHbuie CuULQ moKa 6 HéMm.

Ecnn npa npoBOOHHUKA COeIHHEHBI IIapaJlilefhb-
HO, TO UX 00Ijee COIIPOTHUBJIEHNE MEHBLIIIe COIIPO-
THUBJCHUA Kaxkgoro mus Hux. llapannenbHoe co-
eIMHeHHe KaK Obl yBeJMYHBaeT cedeHUe IIPOBOJ-
nuka. ObIlee cCOIpOTHUBIEHAE ABYX IapajjeJIbHO
COeIMHEHHBIX IPOBOJHHUKOB MOXMHO OIpPENeHTh

"3 pOpPMYJIbI

1 1 1
S — e
R R Ry
OTKYZAa
B als
R, + R,

CpaBHHUM mapajlielbHOE W IIOCJeJoBaTeJIbHOoe
cOoeMHEeHNAs IIPOBOIHUKOB.

Hanpakenne Ha napajuleIbHBIX VUACTKaX eI
OMIMHAKORBO, CHJIA TOKA B Ka*KJIOM VUACTKE «CBOA».
IIpn mapa/urebHOM CcOefUHEHWU IIPHUOOPOB Kai-
OBIA IIpHOOP B enu paboTaeT He3aBHCHMO OT APY-
roro. OTKJIOYeHHEe OJHOr0 IMpuOopa He BIXAET Ha
paboTy IpPYyrux, II03TOMY BCe OBLITOBBLIE 3JIEKTpPO-
IpHUOOPEI B KBAPTHUPE BKJIIOYEHEI [IapaJlyIeILHO.

Cumiaa Toka B IIOCJIeIOBATENILHO COEIWHEHHBIX
OPOBOAHHUEKAX OfHA 1 Ta »Ke. Hanpsa:kenue Ha Kax-
JIOM VUACTKE I[EIIH «CBOE», IO3TOMY B I[€IIh MOMKHO




BKJIIOYATH IIPHOOPHI, pACCYATAHHEIE HA MeHbIIee
Hanpsa:keHue. OgHAKO IIPH IIOCJELOBATEIHLHOM CO-
eIUHEeHN M, eCJIA BBIXOJUT U3 CTPOsA OJHUH YUACTOK
Nenu (IIeperopaeT JIAMIIOUKA), OTKJIIOUAETCA BCA
Ienb.

ITocnepoBaTenbHOE cOoefUHEHUE UCIOJIB3YEeTCa
NIPpH COeJUHEHUU JaMII OCBeIl[eHUA B TpaMBadX.
Hanpa:mxenue B ceru rpamBas 600 B. Jlammer, pac-
cuutanasie Ha 120 B, BKII04YAIOT IOCJIEeOBATEIb-
HO o b jgami. ITocnenoBaTeIbHO BKJIIOYEHBI JIaM-
MMOYKM EJIOUHON TMPJAHABI, TIO3TOMY IPU BLIXOJE
M3 CTPOsA OJJHOM M3 HUX I'acHeT BCA T'HpJISHJA.

IIBepHBLIEe KOHTAKTEI JIA(Ta BCeX aTaKeil BKJIIO-
YeHBI IIOCJIeJOBATEILHO B Ilellh Ipubopa, yIIpaBiia-
IOIero BHKIIOYEHHEM JJeKTPOABUTATENA, MOSHU-
maromrero kabuny. Iloaromy, Ha KakoM ORI aTaKe
JIBEpbh HU 0KAa3aJiach OTKPBLITOH, Ilellb Oyaer paso-
MKHYTa ¥ JBUTATENL He BKIOUHUTCA. OH cMoXKeT
BKJIOYUTLCA TOJBKO TOIJA, KOrJa 3aKpbITEL BCe
IBEPH U 3aMKHYTA Iellb, IPOXoAdlad yepes ABep-
HbIe KOHTAKTHI BeeX araskeil. IIycKkoBLIe JKe KHOII-
KM BHYTPH KabOHHBI B 00Iell cxeMe YIpaBIeHHUA
coeuHeHbI HapaJjuieabuo. Iloaromy, HaKaB Ha JIO-
Oy10 M3 HUX, MOXKHO BKJIIOUHTE IBUTaTeJIbL JAQTA.

Ilpumep. IBa IPOBOIHUKA COIPOTHBICHUAMHA
3 u 9 OM coegrHeHBI TAPANJIEJBLHO U BKJIKYEHEI
B DJIEKTPUYECKYIO Ilens Hanpsxenuem 27 B, Haii-
JOUTe CUJIY TOKA B KaKJOM IIPOBOJHHKE H B HEpas-
BeTBJICHHOH YACTH IIeIIH.

3anuireM YCJIOBHE 3aJaYld U PellluM ee.

Hano: Pemenue:
R, =3 0Om Hanpaxenune mnpu napajilelbHOM
R2 =0 Om COeIVHEeHHH Ha OTJAeJbHBIX IIPOBOMI-
U=27B HUKax oguHakosoe U, = U, = U,
moaToMy 1o 3axony OMa g yuacT-
I—7 Ka IellH CIJIA TOKA B KayKJOM Ipo-
I, —7? BOJTHUKE:
Ts—? i _27TB _gA.
2 I Ry’ I, 3 Ot 9A;
_ &L _27TB _
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\ \\; YNPAMHEHUE 37

1.

Cuna ToKa B Hepa3BeTBJIEHHON YaCTH ILeIIn:
I=1I,+1,,

I=9A+3A=12A,

OrBer: [, =9A,I,=3A,I=12A.

1. Kaxoe coepmHeHHe IPOBOJHUKOE HASBIBAIOT mapaiersHbeiM? Mzo-
O6pasuTre ero Ha cxeme. 2. Kaxkasa us ¢uanmuecKHX BeIHYHH OJHHAKOBA
[UIS BCEX TMPOBOJHUKOB, COeAHHEHHBIX mapaymenbuo? O6bsacHHTe moue-
my. 3. Kak onpemesnuTs CHIY TOKA B HEPA3BETBISHHON YACTH MEMIH, €CJIH
H3BECTHBI CHJIBI TOKA B KaiKIoM eé yuacTKe? 4. Kaxk mamenserca obmgee
CONPOTHBJIEHUE YUACTKA [EIH ITOCJe YBeJIHIeHHA UHCJIA IPOBOAHHUKOB,
coeuHBHHELIX mapasnensuao? 5. Kak coemuaensr maMmnbl B mioctpe? OTBeT
oBocHyiiTe.

HUcoonsaysa saxon OMa 118 YIACTEA EnH, TOIyIuTe (hopMyIy I oIIpeae-
JeHu s 06IMero COMPOTUBIICHH A MAPAJLIETHHO COSTHHEHHBIX ITPOBOIHUK OB,

Haueprure cxemy 3JeKTpHYECKOI TemH, COAepsKaIeil HCTOYHHE TOKA,
IBe DJIeKTPHYIecKHe JIAMIOEI, IBAa KI0Ya H OMUH 3BOHOK, TaK, 4TOOLI 3BO-
HOK 3BOHHJI, KOTJIA Kakasa-auby b U3 JIaMII TOPUT.

Iea pesucropa conporurieHueM 2 u 4 OM coefMHEHEI mapaynenabro. Ha-
npsyKeHde Ha peaucTopax paBHo 4 B. Hailigute cuny Toka B obmeit menmn
H B KAXKJIOM pe3nucTope.

Jea pesucTopa, comnpoTHBIeHHA KOTOpeIX 15 1 25 OM, mogKIOUYeHEI Ia-
pannenwHOo K Garapeiixe. Cuia Toka B mepBom peaucrtope 0,2 A. Haiigure
CHJIY TOKa BO BTOPOM PEe3uCTOpe.

IIBa pasHBIX IPOBOAHHKA, COEAHHEHHEIX MapajlIeIbHO, TOIKJIIOUEHEI K
HCTOYHHKY TOKa. AMImepmeTp, MOAKIIOUYEHHBIA K IePBOMY IMPOBOTHUKY,
moxazan 0,8 A, a Ko eTopomy — 0,4 A. Bo cKoOIBKO pas pasauuaiOTca co-
IPOTHBIEHU S IPOBOTHHUKOB?

Haugeprure cxeMy TaKoOro coeJUHEHHS IPOBOJOB B Balllell KBapTHPe, IPH
KOTOPOM OJHOBPEMEHHO C BHEIKJIIOUEHHEM JaMIbl B OFHOH KOMHATE 3aro-
paeTcd JaMIia B JpyToi.

3A0AHUE 22

@l
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BoaspMmuTe ABe TaMIOOYKH IJIA KapMaHHOTO (POHAPHKA M MOAKJIIOUHUTE HX
K bOarapeilike cHavYajla mapajIelbHO, 3aTeM IOCJIeJOBaTelIbHO. BMmecTo
IPOBOJOB MOYKETe HCIIONB30BaTh alioMUHHEBYIO Gonbry. Bam moTpeby-
OTCH U IPYTHAe MaTePHAJBLI, BOBMOMKHO, KapTOH, IIacTuanH. Pacckarku-
Te 0 pesyJabTATAX BaIlel KOHCTPYKTOPCKOM paborei. CpaBHUTE APKOCTE
TOpPeHUs JAMIIOYEK MpPH MapajuleJbHOM H IMOCJIeNOBATEILHOM COelHHe-
HUH.



m PABOTA U MOLLHOCTb 3JIEKTPUYECKOI'O TOKA

Br1 y:Xe 3HaeTe, 4TO IIPH IPOXOHIEHUH K-
TPHAYECKOI'0 3apAha ¢ II0 YUaCcTKY Ilelll, HallpAMKe-
HHe Ha KoTopoM paBHO U, sjJeKTpuduecKoe IIOJie
coBepiaet paboTy

A=Ug.

PaboTy cu aJIeKTpUUYeCcKOro 1104, Cco3aaloIne-
o 9JeKTPUYECKU U TOK, IPUHATO HA3BIBATH pabo-
moil aleKkmpuyiecKozo mokda.

I[lockonbKy 3apan, OPOINEAINIANA IO YYACTKY
Ieny 3a spemd i,

q = It!
A=UIt TO paboTy BIEeKTPHUUYECKOI'0 TOKA MOMHO HAUTH
cJIeIVIOITAM o0pazoM:

A=UIL.

Paodora JINEKTPHYeCKOro TOKa Ha Y4YacTHe IIellH paBHa IMPpOH3BeIeHHIO Ha-
IIpAXKeHHA Ha KOHIIAX 3TOr0 y4acTKa, CHIBI TOKA H BPpeMeéHH ITPOXOEKIeHHA
TOKA.

Emunniieii paborel, Kak Bbl 3HaeTe, ABJIAETCA
dxcoyav (dx). Ilonbaysce hopmynoi paboThsl TO-
Ka, 9Ty eJHHHIIY MOYKHO 3allHCcaTh 4epes3 eJuHH-
bl HAIIPSAMKeHU A, CHILI TOKA 1 BpeMeH!:

1Mx=1B-A-c.

s nsmepeHnA pabOThI 3JIEKTPUYECKOI0 TOKA
MOX{HO BOCIIOJIL30BATECA TpeMs NIpubopaMu:
BOJILTMETPOM, AMIIEPMETPOM H YacaMu WIKN JKe
CIEIHANbHBIM HOPHOOPOM — CUEMUUKOM 3IJek-
mpu4ecKkoil IHepaul.
HamoMHHM, 4TO MOIIIHOCTE — 3TO pabora, Ko-
TOpas COBepIIaeTcad B efWHHIy BpeMenu. Mor-
HOCTEL 2JIEKTPUYECKOr'0 TOKa 0003HAYalT OYKBOM
P=UI P. Uz popmynet A = Ult MoxeM IIOJTYYIUTEL BBIpa-
JKeHHUe IJI MOIITHOCTH 3JIEKTPHUYEeCKOro TOKAa:

P=i;LL WA

P=UI.
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MBIII,HOCTB INEeKTPHYECKOI'o TOKA PpaEHa TMMPOH3EeJeHH 0 HATIPAXKeHHA H CH-

JIbBI TOKA B ITeITH.

1Br=102rBr
1 Br=10-3 kBt
1 Br=10"% MBr

B CH epuuuna montHoct Toka — samm (Br).
1Br=1B-A.

Ha npakTHKe HCIIOJIL3YIOT KPATHLIE U NOJIbHEIE
eIUHHIILI MOITHOCTU: zekmosamm (rBr), rxu.zo-
samm (kBt), mezasamm (MBT).

1 rBr = 100 Bt = 102 Br;
1 kBt=1000 Br= 102 Br;
1 MBr =1 000000 Bt =10%Br.

HBMBDHTL MOIITHOCTE 3JeKTPpHYeCKOI'o TOHKAa
MOJKHO C IIOMOIIIBIO BOJBTMETpa M aMIlepMeTpa
HWIH ClIIeTHaJIBHOTI'O HpHﬁopa — eammmempa.

W3 hopMyJIBI 1A pacuyéra MOIIIHOCTH TOKA II0-
JIYUUAM:

A = Pt,
OTKya
1dx=1Br-c.

Ha npakTuke 4acTO MCHOJIB3YIOT APYIHe emau-
HHUIILI PpabOTEI 3JIEKTPUYECKOr'0 TOKA: 8amm-uac

1 1 1
) /
2
4
=1 Br 1200—2200 Br| [1500—3000 Br| | 6 500 000 Br

40—200 Br

800 Br

MouHocTs, noTpebnaeMan HEKOTOPLIMK NpUBopamMi W YCTRPOHCTBaMM
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(Br+u), zekmosamm-vac (rBr-4), xusosamm-
yac (kBT » u).
1 Br+u= 3600 [I:x;
1rBr+a=100 Bt-+u =360 000 [I:x;

B KOHILe MeCALLa

O[1A17I0l6]

B nmauane mecsama

1 xkBr+u=1000Br-+u=3 600000 3.

Ilpumep. OnexTpuuecKas IIIHUTKa paboraeT
nopu cuiae Toka 5 A u manpsa:xxeaun 120 B B Teue-
Hue 5 4. Onpegenure paboTy TOKA M CTOMMOCTD

o[1joi9r812] S

Hapacxozopano M3PACXOJ0BAHHON 2JIEKTPOIHEPTHH, CUUTAA, UTO

724 kBr- u Tapud cocTaBuadaer 5 p. 3a 1 kKBr-u.

Tapud 3amuIeM ycJIOBUe 3a1aYU U PEITUM ee.

5p.z3alkgBr-u

CronmocTh I[aHD: Pemenne:

5 % 724 = 3620 p. I=5A PabGoTa sJIeKTpHYeCcKoro TOKa:

CHATWe NoKa3aHWun U=120B A=UIt

ANEKTPOCYETUNKE U g Bl ’

pacyéT noTpebnsemoi A=120B+-5A-5u=

MK Tapudp =5 _—%-—7-| =3000Br-u=3kBr-u

K.BT | !
CToumMocTh = 5 —o— x

A—1 kBT - u
CroumocTth — ? x 3 kBr-u=15p.

OrBeT: A = 3 KBT* 4, croumocTs = 15 p.

1. Kak, saHas HanpAKeHHe, CIUIY TOKA M BpeMs, PACCYHTATE paboTy amek-
Tpudeckoro Toka? 2. Kakue efuHUNEI paboThHl 3JIEKTPHYECKOTO TOKA BBI
saaere? 3. Kakumu mpubopaMu uaMepaioT paboTy 2JIeKTPHYECKOTO TOKA?
4. Kax paccuuTaTh MOITHOCTS 3JaeKTprdeckoro Toka? 5. Kakosa equauna
MOIIHOCTH 3dJAeKTpudecKoro toka? 6. Kak MOKHO H3MepHTEH MOIIHOCTE
BIEKTPHIECKOTO TOKA?

Hoxkaxwure, uro 1 Br - u = 3600 Jx.

Q)
! \h:‘;; YNPAXHEHUE 38

Yemy paBHa paboTa, COBepIIEHHAA DIEKTPHYECKUM TOKOM 3a 5 MHH B pe-
3UCTOpEe, paccuHTaHEHOM Ha Hanpsskenwe 24 B? Cuna Tora B pesuctope

OnpegenuTe MOITHOCTE TOKA B DJIEKTPHYECKOH JIaMIle, eCJIH IIPpH HAIp-
sxeHUH D B cuna Toka B Heir 100 mA.

Onpenenure paboTy 5SIeKTPHYECKOTO TOKA, COBepHIéHHYIO 3a 30 MuH
BIIEK TPHYECKOM TIIHUTKON MonTHOCTEIO 660 Br.

dnexTpudecKwid nasanbauK MormaocTEI0 120 Bt paccunran Ha Hanp ssKeHue
220 B. Haiigure city Toka B 00MOTHKe DAAIBHHKA H €€ COIPOTHBICHHE.
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5. OnexKTpuYecKas me4Yhb, COMpoTHEIeHHe KoTopoi 100 OM, paccumTana Ha
cuny Toka 2 A. Oopegenure moTpediIgseMy0 3IeKTPOHEPrui 3a 4 1 He-
IpepEIBHOM pabOTEI IeUH.

6. Hcemoneaya pucyHOK Ha c¢. 170, BEiaHcanTe COONPOTHBICHAE KOHIHIHOHE-
Pa, BRIIYEHHOT0 B TOPONCKYIO ceTh Hanps:xenueMm 220 B.

7%. ]lBe mamMnobl paccuuTadbl Ha Hanpskerue 220 B kaxgaa u morpebasior
motmaocTH 25 1 40 Br. Kakyio MmomaOCTs 6y YT MOTPEeBIATE 3TH JIaMIThHI,
eCITH X BKJIIOYHUTH B 3JEKTPUUYECKYIO nens Hanpsxenuem 220 B: a) mo-
ciaemoBaTenabHO; 0) mapannensHO?

17 HATPEBAHUE MPOBOAHWKOB 3/IEKTPUHECKUM
TOKOM. 3AKOH [)KOYNIA—NEHUA

Q = I’Rt

Brigenenue sHepruu — ONHO U3 OCHOBHBIX AB-
JIeHU I, CONPOBOMKAAIOIMUX MPOXOMKIEHHE 3DJIeK-
TPUYECKOI'0 TOKa B NPOBOAHHKaX. B pesyianTare
ONBITOB OBLIJIO YCTAHOBIEHO, YTO KOJIMYECTBO Te-
ILJIOTHI, BBIJEJIAIINeecad B IIPOBOAHUKE MPH IIPO-
XO0MKIeHWHN 10 HeMY 3JIEKTPUYECKOT0 TOKa, 3aBU-
CHUT OT CONPOTHBIEHHs NPOBOTHHMKA, KBajpara
CIJIBI TOKa M BPeMeHM ero IpPOoXOXKJAeHHuA. JITOT
(huszuuecKuil 3aK0H OBLLT BIIePBLIe YCTAHOBJEH B
1844 r. pycckum axkazeMukoM Imuauem Xpu-
cmuanosuvwem Jlenyem u, HE3aBUCUMO OT He-
ro, aHTIANCKUM (puankoMm [[xoyirem (B 4ecTsb He-
ro Ha3BaHa eJMHUIIA SHEPrHuH), [I09TOMY Ha3bLIBA-
erca saxkonom Jacoyna—Jlenya.

KoauuecTBo TelllTOThI, BbIeIANIIeeCH IIPH MPOX0iK-
JdeHHH TOKa B IIPOBOIJHHEKEe, PABHO IIPOH3BedeHHI)
KBaJgpaTa CHJBI TOKAa, COIIPOTHBJIEHHA IMPOBOTHHKA
H BpeMEeHH ITPOXOoiKIeHH A TOKAa.

= J2
(1804—1865) Q I*Rt.
Pyccknii pusnK, 0fWH B3 OCHOBOIIO- &
JIOIXHHAKOB 3JIeKTpoTexHUKH. C ero ¥YBenudenue BHYTPeHHeH OSHEPIUH
AMeHEeM CBA3aHO OTKPEITHE 3aK0HA, IPOBOAHUKOB IIPHA IIPOTEKAHUH 110 HUM

OIpeJIeJISION[ero TeIIOBOE IeHCTBUE  3jTeKTPUUYECKOr0 TOKA IIPOMCXOMUAT H3-

TOKAa, H 3aK0HA, OIpPeIe/adillero
HATIPABJIEHUE WHAYKIIHOHHOTO TOKA
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r’HEMH YacTHIIaAMH BelllecTBa. Tak, B MeTajljiaX CBO-
OomHbIE DJIEeKTPOHEI, Pa3roOHsAeMbIe 3JIeKTPHUYIeC KM
noJjieM, CTAJIKUBAIOTCA C HMOHAMHU KpUCTAJLJINYe-
CKOH pemIeTKH 1 IIepegaloT UM Y9acTh CBOEU 3Hep-
THH.

M3 3akoHa coxpaHeHUA SHEPIHM MBI MOMKEM
moayuuTh 3akoH J[oyna—Jlenma, He mpube-
rad K 9KCIIepUMEHTY.

PaboTa mo mepeMereHuI0 3JIEKTPUYECKOTO 3a-
paga A = Ugq, azapan g = It. Orciona:

A=Ul.

(1818—1889) M3 zakoma OMa aas ydJacTKa IIemH

Anrmticknil ¢puank. ObdocHOBANI Ha I = 1%
ONBITAX BAKOH COXpaHeHMs SHePruH. R

NOJIy4YUM (QOPMYJY IJIA BBIYU-

YeTaHOBHII 3aKOH, ONPe/ie/I AUl cilennsa HanpaKeHusa: U = IR. Ecian

TeIlIoBOe ,l'.[Ef[CT BHe 3JIeKTpHYEeCKOI'0
ToKa. Berauenmnn CEKOpPOCTE OBHIKe-

IIpelJIIoJIOHHTL, YTO BCHA paﬁu'ra ek~

HUSA MOJTEKYJI 'a3a M YCTAHOBIUI €6 TPUYECKOIr0 ITOJA IIONLIa Ha Harpesa-
BaBHCHMOCTE OT T€MIIe PATYPEI HUe IPOBONHHUKA, TOJNYUMM:
A=Q=I2Rt.

"

\ 4

"

1.

3axoH [[»xoyna—JleHa MoK HO 3aIicaTh HHA-
ye:

- U2
Q= "%5t.

HarpeBanmne mMpOBOAJHUKOB IIPH IIPOXOKIAeHHUH
0 HUM 3JIEKTPAYECKOI0 TOKA IIMUPOKO UCIIOJIL3Y-
eTCsA B 2JIEKTPOHATPeBATENbLHEIX IpHubopax.

1. ITo kakoii hopMyile MOMHO PACCUYUTATH KOJHUYECTBO TEIJIOTHI, BhIJe-
JdroImeecs B mpoBogHuKe ¢ TokoMm? 2. ChopmynupyiitTe 3axon [xoyma—
Jlenma. 3. Kak M0:XHO O0BACHHUTL HATDEBAHHE MPOBOJHUKA 3JIeKTpHUE-
ckuM TokoM? 4. I[Tonb3ysichk 3aKOHOM COXPAHEHHS 3HEPIrHH W 3aKOHOM
Oma /1A yYacTKa e, BRIPa3UTe KOJTHYEeCTBO TEIUIOTHI, BIIEJIAIOIeecs
B IPOBOAHHKE ¢ TOKOM, UYepe3d CHIY TOKAa, COMPOTHEBJIEHHE NPOBOTHHKA
H BpeMmd.

A
| %, | YIPAXHEHUE 39

Kax usMeHHTCA KOJHIECTEO TeILMOTEI, BEIOENAKIIeCCA 3a BpeMA 1B oa”d-
HOM ODPOBOOHHEE, €CJIH CHIa TOKA YBEIHYHTCA B 2 paaa?

Cuia ToKa, mpoTeKalomero mo menu comporueiaeHmeMm 100 Om, paBHa
2 A. Kaxkoe KOIHYeCTBO TENJIOTE] BRILEJIUTCA B e 3a 15 mun?
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3.

i

Iea pesuctopa comporueienuem 5 u 10 OM BKII0YeHEI B I[EIIL MOCTSA0BA-
TeabHO. Kakoe KOJHYeCcTBO TeIJIOTHI BRIJEIUTCA B KajK[OM Pe3ucTope 3a
5 MHH, eclIM HAIpA:KeHHe Ha BTopoM peauctope 20 B?

Jea pesucropa compoTrueaeaueM 4 1 8 OM BKIIOUEHBI B IEOEb OapajLieilb-
HO. Cnna Toxa B mepeomM pesuctope 2 A. Kakoe KOIHYeCTBO TENJI0TEHI BRI-
mensieTcsa B o6omx pesucTopax 3a 20 c?

JIeKTPHUYECKHMH KHNATHIBHHK CO COHpPadbio comporuBiaeHmem 150 Om
OOMEIIEH B COCYI, COmep:KaIlmuii Boay Maccoi 0,5 Kr mpu TeMmepartype
20°C, u BraouéH B ceTh HanpsxkenmeMm 220 B. Yepea 30 MmuH coupans
BRIKIIOUAIH. CKOMBKO I'pAMMOB BOABI BBIKHIIENO0, €CcJd Koaddumuenrt
[MOJIe3HOr'O JeHCTBHA KHnATHIABHUKA 80%?

JIAMIMNA OCBELLEHUA.
3NEKTPUYHECKHUE HAIPEBATEJIbHBIE NMPUBOPLI

B 1876 r. B JIoumoHe Ha BLICTABKE TOUYHBIX (hH-
3UJecKUX IpubopoB pycckuii usoodperarens Ila-
gen Huxonaesuuw A6n104K06 NeMOHCTPUPOBAJ
mepe] MOCETUTEIAMU HeoOBIKHOBEHHYIO 3JIEKTPH-
yecKyIio ceeuy. IToxoxxaa mo popmMe Ha OOBIYHVIO
CTeapuHOBVIO, OHA T'Opejia OCHeNUTEeJIbHO SAPKUM
ceeToM. B ToMm e romy cBeun 0m0uKoBa MOABH-
auchk Ha yauiax Ilapuxxka, a sarem u Jlougona. Ilo-
MeIlléHHEIe B DeJible MATOBbLIEe IIapbl, OHU JAaBaJH
APKUNU NOPpHATHBIA cBer. HoOBBIM cBeT Has3BaaIu
«PYCCKHUM CBeTOM» . ['azeThl 3a1a/IHOEBPOIIEMCKHUX
crpaH nucaau: «CBeT IPpUXOAUT K HAM C BOCTO-
Ka — u3 Poccun», «Poccua — popuHa cBeTa» .

Yro ;xe npeacTaBaana coboi ceeua fAbomouxkosa?
OHa cocTOoAJa U3 IBYX YIOJbHBIX CTEP:KHEH, paco-
JIOMKEHHEBIX IIapajijieIbHO APYT APYr'Yy H pasiejieH-
HBEIX H30JIAPYIOIel Ipocioikoil. KoHIBI crep-
JKHel COoeNUuHSANMNCh YIroJNbHOU mnacTuHKo#i. Ilpm
OPONYCKAHNUM TOKAa ILJIACTUHKA cropaja, U MeKIy
KOHIIAMH YI'OJILHBIX CTEPKHEH IIOABIAJIOCH APKOe

cBeueHue, umeronree dgopmy ayru. Ilo

ANIEKCAHAP HUKONAEBUY e e F I O
NoAbIrvH IpPOCIOMiKa HMCIapAJach W CBETALIAACA

(1847 —1923)

ayra He 3aTyxaJa.
IlpumepHo B TO Ke BpeMA Opyrou

Pyccrumii aniexTporexHuk, naobpera-  pyccKHil m3o0peratent Anexcandp

TeJb JIaMIObI HAKANIWEAHW A. Bnep-

Huxonaesuw JlIoOvbizun TIpenoOKNAI

Bble IPAMEHHJ UX IJIA YIIHYHOTO B JI
OCBEIIEHASA TOPOAA JaMIly HaxkanuBaHuA. B mamme Jloawr-
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(1847—1931)

HbII CTEpP)KeHb, IIOMEIIIEHHBIN B CTeKJIAHHBINA DaJ-
JoH. Takumu mamnamu B 1873 r. 6bL11a ocBellleHa
onHa us yauil, IlerepOypra.

AmepurkaHcKkui usobperarens Tomac I0ucon
YCOBEPIIIeHCTBOBAJI JaMIy HakKaJauBaHusa Jloabr-
THHa, 3aMEeHUB VIrOJbHBIN CTep:KeHb TOHKOH
VIroNnbHOM HUTLIO. UM Ke ObLIM M300peTeHbl BUH-
TOBOHM IIOKOJb JIAMILI, HOBOPOTHBINA BBIKJIIOUA-
TeJb, TPeJIOXPaHUTeJhL C IIJIABKOM BCTABKON U
ImmrencenbHoe coegnHeHue. JlamMmma HakaaTuBaHUA

CTaJIa UCIIOJIB30BATLCA JJIA OCBEIleHUI

TOMAC 3AUCOH JKUJBIX IOMeIleHnii, pabpUIHbIX U 3a-

BOJCKHUX II€XO0B.
OcHOBHOII 4YACTBIO COBpPeMeHHOMH

AmepuKkaHCKUil n3o0peTaTels, JaMIbl Hakaausanuda (puc. 110) asiaa-
OCHOBaTeJIb KPYIHBIX 3JICKTPOTEXHH"  erTcd CIIMPAJIE U3 TYTI'OILJIABKOI'O MeTaJI-

YyeCcKHX KOMIOAaHWH. YCOBEpIIeHCTBO-
Ban Teyerpad, TenxedoH, JamMny

na (o6eIvHO M3 Boab(hpama). Bannon

HAK ATHBAHWA 1J1A IpOMBIIUIenHoro  JIAMIIBI HATIOJHAIOT WHEPTHBIMH rasa-

IIpOU3BOJACTRA

Puc. 110. Jlamma Haka-
JTNBAHWA:

1 — cmmpans; 2 — cre-
KIAHHLIA OanJoH;

3 — IOKOJB; 4 — Hu30-
JIMPOBAHHOE OCHOBA-
HHE ILOKOJA; 5 — Ipy-
KU HANAA KOHTAKT
naTpoHa

Mu (0OBIYHO a430TOM XM APrOHOM), YUTO
IpenoTBpaniaeT OKHCJIEHHE CIApalu
M IPeIATCTBYeT eé HcIIapeHunIo.
Ceronusa naMIbl HAKAJUBAHUA BCE Ualre zaMe-
HAIOT Ta30paspANHLIMH WU CBETOAUOMHBLIMHU JIaM-
aMH, CIOCOOCTBYIOIITMMH 3KOHOMHU 3JIEKTPO-
sHepruv. B Takux JamMimax 3JeKTPUYECKUH TOK
OpoTeKaeT 4depe3 ras3 (B rasopaspAAHON JaMIie)
WJIH Yepes3 BhIPAIeHHBIH CIeIHaJIbHBIM 00pas3oM
HOJYIIPOBOJHUKOBBIM KPHUCTAJLI (B CBETOAUOIHOM
JaMiie).
Yro mpencraBageT coO0H 3JMeKTPUUYECKHIH TOK
B raszax? IIpu HOpMaJIbHBIX YCJIOBHUAX I'asbl COCTO-
AT U3 3JIeKTPUIEeCKH HeUTpaJbHBIX ATOMOB M MO-
JIeKYJI U He IIPOBOJSAT TOK. VIMeHHO II03TOMY, II0-
BOpa4YMBadA BEIKJIIOYATEJIb M CO3/laBad BO3AYIIHBIHA
OPOMEIKYTOK MEXKJIY JABYMSA TOYKAMHU IJJIEKTPHU-
YecKOM IIenu, MbI pasMbIKaeMm eé. OgHaxo B pe-
3yJbTaTe BO3AEUCTBUS OIpPeAeNeéHHBIX daKTo-
pOB, Ha3LIBaE€MLIX UOHU3amopamu (HarpeBaHuUe,
JeliCTBAE PEHTTeHOBCKHUX Jy4Yed WU MpP.), MOXKET
NPOUCXOAUTE UOHU3AUUA 2434 — paclaj ero Mo-
JIeKyJI Ha 2JeKTPOHBI U HOHBI. ECcaH MOHU3HUPO-
BAHHBIN I'a3 IIOMECTUTEL B CO3JIaHHOE MEXKIY dJIeK-
TPOAAMHM 3JIeKTPUUYecKoe II0Jie, TO BO3HUKHeT Ha-
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Puc. 111. JlapuEo0OpazHOe yBeIHnueHHe

IIpaBJIeHHOE ABUKeHHe CBODOAHBIX 3apAKeHHBIX
YJaCTHI[ — 3JeKTPpHYecCKHUid ToK. Takum obpasom,
Jnexmpuyeckuil moxk 8 zase npedcmasnsaem co-
60il HanpasleHHoe J8UNCCHUE NOJONUMENbHBLY
UOH08 K Kamody, @ OmMpPuluameJbHblX UOHOB
U ANeKMPOHOE K AHOOY. DNeKTPUYeCK Uil TOK B ra-

3e MHa4Ye HAa3bIBAIOT 2A306blM PA3PACOM.
OxaspIBaeTcsa, €CJIH TIas30BbIi IIPOMEIKYTOK Ha-
XOJMUTCA IO IOCTATOYHO BEICOKMM HAIIPSKeHUeM,
I BOBHUKHOBEHHUSA ra30BOr0 paspAla BHEITHHI
noHu3aTop He Tpebyerca. IIpum HOpMaNBHEIX YCIIO-
BHAX ras ABIAETCA JUITEKTPHUKOM, OJTHAKO B HEM
IIPHUCYTCTBYET HeOOJLIIoe KOJIUIEeCTBO CBOOOMHBIX
3JIeKTPOHOB. B aeKTpuYecKoM I10J1e 9TH 3JeKTpPO-
HBI OyAyT ABUTAThbCA K AHOAY, CTAJKHBAACHL Ha
CBOEM IIYTH C HeHTpaJbHBIMHM aToMaMu. B cuib-
HOM TIOJIe 3JIeKTPOH pasroHdgeTcA A0 TaKOH CKOpOo-
CTH, YTO IIPH CTOJTKHOBEHUH C ATOMOM HOHU3UPYET
ero. B pesyabTraTre oOpasyerca IIOJOKUTENbHBIN
MOH U eINé OOuH CBOOOMTHLIM 3neKTpoH. Temepsn
yiKe IBa 9JIeKTpPOHA HaJeTalT Ha HOBbIe aTOMEI,
MOHU3UPYA UX U IMOPOMKAAA HOBBIE 3JIEKTPOHBEI,
1 T. . Yucao 3apAKeHHLIX YaCTHUI O9eHb OLICTPO
Boapactaet (puc. 111), BcaeacTBHe 4ero so3pacTa-
eT cuna Toka. Eciam ras JocTaToO4YHO pasperkeH,
TO BpeMA MeKAY CTONKHOBEHUAMHU YBeJIMIHUBAET-
CA U 9JIEKTPOHLI MOT'YT JOCTUYEL HEOOXOAUMOM I
MOHM3aIluu sHepruu B Oojiee cia-

0omM 110JI€E.
%0 Ha pucynke 112 nokazana coB-
—'9 peMeHHAA 3HeprocbeperarIaa ra-
_"o 30paspAmHasA JlaMIa, KOTopasd Hc-

e meEnii. OHa COCTOUT M3 KOJOHI,

@ HamoJIHeHHOH IIapaMH pPTYTH, H
/' MIYCKOPEeryJUPYIONIero yCTPOMCT-
_'0 Ba. IIporekanme TOKa B mapax
- PTYTH BBI3LIBAET IIOABJIEHHE HEBU-
%e JUMOTO YIbTpa(hruoIeTOBOTO U3IY-

© vuennsa. Ha BHYTpeHHIOIO IIOBepX-

HOCTh KOJIOBI HaHECEeHO CIIeUANIb-

—'-o \we HDJII:-SYETCH OJLA OCBBH_IEHI«IH IIOMEe-
—©Q
g

YHrciia CBODOAHBIX 3apSAKeHHBIX YACTHI] HOEe BelecTBo — JIOMHUHOQOD,
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Puc. 112. 9Heprocbepe-
raonias JaMma:

1 — OYyCKOpPeryJInpylo-
mee yCTPOUCTBO;

2 — CTeKNnAHHAHA
KoJyiba, DOKpEITAR
JIIOMHHOGMOpOM;

3 — IOKOJBb

5

AneKTpoHarpesaTenb-
Hble NpubopbI

KOTOpOe 10 IeMCTBHUEeM YIbTPa(ruOoJIeTOBOr0 U3Iy-
YeHH A HAUUHAET CBEeTUThCA.

O0GpaTuM BHHMAaHHE, YTO Ia30opaspaAIHON JaM-
IO MOXKHO Ha3BaTh U cBeuy f0J0UKOBa: eé ocJe-
NUTEeNLHOEe CBeueHHe obeclieuMBaeTCA CYIIIECTBO-
BaHHEM Ta30BOTO pa3pAna MeXXIy KOHITaMH YIroJb-
HBLIX CTepsKHeu.

B roune XIX B. B MeTaJLMypPruu IMOJYyUYWIIa pac-
IpoCTpaHeHHe JJeKTpHUYecKad Iedb — KaMmepa,
00JIMIIOBAHHAs BBICOKOOTHEYIIOPHBIM MaTepHa-
jgoM. PaszorpeBpaercda nedsb sJIeKTPUYECKHM TOKOM,
OPOXONAIMM HJIHA 4Yepes3 CcIelHalbHbLIe Harpe-
BaTeJbHEIE 3JIeMEeHThI, WJIH HeIloCpPeJACTBeHHO 4Ye-
pes pyay, KOTOPYIO He0DXOIMMO pacilIaBUThL. B He-
KOTOPLIX CAYYAAX JeMCTBHE JIeKTPUIeCKUX ITeueit
OCHOBAHO HA IPMMEHEHHUH I'a30BOT0 paspAaa.

B 6pITY HCIIONIB3yeTCA MHOI'O PA3IMIHBIX 3JIEK-
TpOHATPeBATEJbHLIX IIPUOOPOB: 3JIEKTPUYECKHHA
KaMHH JaeT JOIOJHUTEeJIbHOEe TeILIO0 B TOM YacTH
KOMHATBI, I'/le OHO BaAM HeODXOJIMMO; 3JIeKTpude-
CKHe YaHHUKHA CJIYHKAT OJIA HarpeBaHWUA BOJbLI; HA
BIEKTPOILINTAX OBICTPO TOTOBUTCA IITHIA; MO-
KpbI€ BOJIOCHI CYIIINT IIOTOK CYXOI'0 Iropsa4ero Bo3-
AyXa, cO3laBAeMbIA 3IeKTPUUYeCKUM (DEHOM; BBI-
cTHpaHHOe 0eJIbé MIAAAT dJEeKTPUIECKHM YTIOIOM
n T. 0. OcTaHoBUMcA IOAPOOHO HA OTIAEJBLHBIX
npubopax.

B coBpeMeHHBIX KBaApTHpPax Ha KYXHAX yCTa-
HABJIMWBAIOT dJIeKTpUYecKue mauTel. OHM 3aMeHH-
A IIJIATHI, paboTalolme Ha TBEPAOM TOILJIWBE, U
ra3zoBble, TAK KaK ABJAIOTCA DKOJOTHYeCcKHU 0oJiee
YUCTBIMHU: HET IPOAYKTOB CTOPAHUA TBEPAOIO TO-
nanBa (30JIb1, IIJIAKa, ObIMAa), He IPOUCXONUT 3a-
IPASHEHHA OKPY KaIleld cpeabl. dIeKTpHYecKre
IJIATHI UMEIOT TaK){e TeXHHUYeCKHe IIpernMYyIIecT-
Ba: OHU CHAOKeHLI CUCTeMOH aBTOMATHYECKOTO pe-
IyJUPOBAHAA TeMIIepaTyphl, KOTOpas II03BOJIAET
IPH OJOCTHKEHHUHU HYXHOH TeMIepaTypbl aBTOMA-
THYEeCKH OTKJIOYATHL OT 3JeKTPHUYECKOM ceTH Bech
npubop WJIH ero 4acThb (3JeKTpoHarpeBaTeJbHBIH
aJleMeHT UiIHd KoH(popKu). IIpu oCThIBaHUU SJIEK-
TPOHarpeBaTeNbHOI'O 3JieMeHTa IIpudop aBTOMATH-
YeCKH BKJIIOUAETCH B CeTh.
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1. Nonesysace pucyrkom 110, pacckaykure, Kak YyCTPOeHA JJaMOa HAKAJIH-
BaaudA. 2. Yro rakoe moHusanus rasza? 3. Yro npencrasiaser coboit aek-
TpruuecKkHi Tox B raszax? 4. IToneaysaces pucyarom 112, pacckamuTe, Kak
ycTpoena sHeprocheperawomiaa gamna. 5. [IpuBeguTe mIpuMepsbl UCIIONb-
30BAHHA TEILIOBOTO JelcTBHA Toka. 6. KakuMu cBolicTBaMHE OOJIEEH 00-
JagaTh MEeTAJT, U3 KOTOPOT'0 M3TOTABIHBAIOT CIIMPATH DICKTPOILIHT?

Ecnm He KacaThcA 3apsSKeHHOTO SJIEKTPOCKOIA, ero 3apAl JOJIT0oe BpeMa
ocraérca HemaMeHHBIM. [loMecTHM pAZOM C HIapoM BJIEKTPOCKONAa 3a-
KIKEHHYIO CIHYKY — ero JucToukH onanyr. Kak aro oobpacHEuTE?

\\\@ YMPAXHEHUE 40

1.

Kaxasa ocHOBHasA 9acTh ODPHCYTCTBYET ¥ BCEX DIEKTPOHATPEBATENBLHBIX
opubopor? Kakoe nei#icTBHe TOKA B HUX HCIHONL3YETCA ?

2. TITouemy sJeKTpHYECKYIO JaMTy HakamuBauus (cMm. puc. 110) MoxuHO He-
MOJB30BATH KAK BIIEKTPOHATPEBATEIBHBIH pubop?

3. ITouemy mpoBOJ, ¢ TOMOINBK KOTOPOTO HACTOABHASA JTAMIIA BKIIOYAETCH
B CETh, IPAKTHYECKH HEe HATPDEBAETCHA, B TO BpeM#A KaAK HHTL JIAMIEI pac-
KanlgeTca godema?

4. CremeHb HarpeBaHHS HJIE€MEHTOB SJIEKTPOIUIHT MOXKET PeryIupOBATHCH.
Kak aroro mocrurarwor?

MonHusa

Puc. 113. Monana —

TpuMep 3JIeKTpHYe-

[a3oBbIM paspsn B npuUpoae SIBNIeHUe OTHIOAb He
penkoe. ExxeronHo HabnwpgaeTca okono 15 MunnnoHoB
ANeKTpu4eckux paspsgoB B atmocdepe. [oraganvce,
0 4EM naeT peydsb? KoHeyHo! Apkum nposiBneHuem raso-
BOro paspsaa SBnaeTcs MOMHUA, KOTopasa HabmopaeT-
ca 0ObIYHO BO BPEMSA rPO3bl U CONPOBOXOAETCA APKOWA
BCMNbILLKOM CBETA M rpOMOM. MONHUSA BO3HUKAET MEXay
obnakamu nnu mexay obnakom u 3emnén. Cuna Toka
B MOJIHUM MOXET AOCTUraTb COTEH ThICAY aMmrep, a Ha-
npsikeHue mexay obnakoM v 3eMnéin — mMunauappa
BONbLT. HEpPrus cpeaHei MoJHUM TakoBa, YTo C eé Mno-
MOLLIbIO MOXHO Oblno Obl BokunatuTe 1000 yaiHUKOB
BOObI!

MPUYMHOM MONHUKM ABNAETCA 3NeKTpusauusa obna-
KOB. Yaule BCero HMXHAA 4acTb obnaka MMeetr oTpu-

CKOro TOEA B Ta3aX uaTenbHbIA 3apsa, a BEepXHAa — MNONOXUTENbHLIN.
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Mpwn atom nop 06n1akomM Ha NMOBEPXHOCTU 3eMNM BO3HUKAET MONOXUTENbHbIN
3apan (06bacHuTe noyemy) (puc. 113). Mexay obnakom v 3eMnén cos3paértca
anekTpuyeckoe none. Ecnu ero Hanpsx&HHOCTL CTAHOBUTCH A0CTATOYHO 60Nb-

Lo [3* 106 -En- npwvi HOpMabHbIX ycnoeunx}, NPOUCX0OUT ra3oBbli pa3psa.

Temnepartypa rasa npu paspsge MmonHmn moxeT npesbilats 100 000 °C.

Monuua Taut B cefGe OrpoOMHYI0 paspyLuMTENbHYIO cuny. Yoapbl MOJTHUA
O4€Hb OMacHbI U MOTYT MPUBOAUTL K Pa3pyLLUEHUIO Pa3/inydHbIX YCTPOWCTB, 3aa-
HUWIA, Bbl3bIBATb NOXapbI.

CpepncTBo ANa 3aliUThl BbICOKUX 34aHWi OT yaapa
MOJITHUM NMEepPBbIM NPeaioXun aMmepuUuKaHCKU YH4EHbIA
M rocynapcTBeHHbll neatens BeHgxamuH PpaHk-
sunH (1706—1790). OH pekomeHpoBan ycTaHaBIU-
BaTb HA BLICOKUX 30aHUAX MPOMOOTBOAbLI — BbICOKUE
MeTannMyeckme ocTpus, M30MpPOBaHHbIE OT 3JaHUsA
U COEAUHEHHbIE NMPOBOAHMKOM C 3eMNEN. 3alUULLEH-
HO€ rpPOMOOTBOAOM MPOCTPAHCTBO MOXHO Npubnu-
3UTENbHO OMpPeaenuTs KOHYCOM, paauyc OCHOBaHWSA
KOTOPOro paBeH BbiCOTEe rpoMooTBoaa. Bece npegme-
30Ha 3aWuThbl rPOMO- Tbl BHYTPY 3TOr0 KOHYCa BCeraa 3alluileHsl oT yaapa
g;%ﬁﬁaﬂgﬂ;"ﬁ”a““m MOJHUK. TPOMOOTBObI YCTaHaB/MBAIOT ANIA 3aLUMTHI

AOMOB, FOPOACKUX COOPYXXEHWUIA, CENbCKUX NMOCTPOEK.

N
| i”l HDI‘,[[E‘! PPOMOOTBD,[[BI CTaJH aKTHBHO HCIIOJEB30BATE OJIA 3ANIHTEL OT MOJI-
HUH, HEKOTOPbIe 0(pHOeps] OLITATHCE 00€30mMacHTh celdsa 0T yIapa MOJTHHH

BBEICOKO NOAHAE INIIary. Kax Br1 AyMaeTe, IPAaEHJIBHO JJH aro?

3AJAHHE 23

1. Cocrasrre oIpaBHJIA DeaomacHoOro IIOBeOeHHA BO BpeMA I'PO3EIL.

\ -

2. HaiiguTe B BameM HaceJ6HHOM OIYHKTE 3JAHHA, 3ANHINEHHBIE TPOMOOT-
BOJIOM.

m KOPOTKOE 3AMbIKAHME. NPEAOXPAHUTE/TU

Ilns Bcex 3MeKTPUUYECKHMX Ilellell ecTh MaKCH-
MaJbHO AoNycTHUMAasa cuia Toka. OHa pacCUUTHI-
BaeTcs 10 HATpPy3Ke (IIpubopaM ¥ MOTpPeOUTe IAM ),
BKJII0OYaeMOH B nenk. [[1d aIeKTPOIIpOBOAKY cIIe-
MUAJBLHO MOAOUPAIOT IJIOIIAAEL IOIIePeYHOT0 ceve-
HUA TOABOAAIINX ITPOBOAOB U UX U30JAINI0. BEI-
BAIOT CJIydaW, KOTja B IeIb BKJIIOYAIOT OJHO-
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Puc. 114. IIpegoxpa-
HATEh:

a — TJIABKHIA;

0 — npoOKa-aBTOMAT
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BpeMeHHO MHOr'0o Imorpeburenei, OoJbIlle, YeM
paccuursiBanu. Torga cuia ToKa pe3Ko Bo3pacTa-
eT, U B IleIIH BO3HUKaeT mneperpyska. IlogBoma-
IIUe NMPOBOAA CHJILHO HAT'PEBAIOTCA, UTO MOMKET
IIPHBECTH K IIOKapy.

Pe3koe BoO3pacTanmme CHIBI TOKA TAK Ke BO3-
MOKHO, €CJIH IIpH IIapajlIeIbHOM COeJIUHEeHWUH
OIUH U3 nmorpebuTenei objgamaeT OYeHL MAJEHb-
KHM colnporuBiaeHueM. Hanpumep, eciu u3-3a mo-
Bpe:KJeHUA N30JAINN 00pasyeTca KOHTAKT MeK-
Iy IPOBOAAMU, UAVITUMH K JaMne. Takyio curya-
IO HA3BIBAIOT KOpomKum 3ambikanuem. Ilpu
3TOM IIPOHCXOOUT PEe3K0e YMeHbBIIIeHHEe IIOJTHOTO
COIIPOTUBJIEHU A ITEIIN.

KopoTkoe 3aMBIKaHe MOKET BO3HHKHYTh, Ha-
IpUMep, IIPH PEeMOHTe IPOBOAKH IIOJ HaIIpsaKe-
HHEeM WJIH IIPH CAYYaHHOM COIIPHKOCHOBEHUH OI'0-
JIEHHBIX IIPOBOAOB. B Takmx ciydasdX TrOBOpPAT:
«ITpoBoza 3akopoTunu». Bo Bcex cayuaax, Korma
B IlelIM pe3KO0 BO3pacTaeT CHJia TOKa, IIPOBOJia MO-
I'YT IIeperpeTbcd M CTATL IPUYMHON IIOXKapa.

YT00BI 2TOr0 HE IIPOMU3O0IILIO, B JIEKTPUUYECKVIO
IIeIlb BKJIOYAIOT npedoxpaHumenu, HazHadeHue
KOTOPBIX — MI'HOBEHHO 00ECTOYUTL 3JIEKTpUYe-
CKYIO Ilellb, €CJIM CHJIA TOKA B Hel OKayKeTcsd BEIIIe
momycTuMo# HOpMEI. [IpemoxpanuTenu OBIBAIOT
pPasHbIX THIIOB, ¥ MHOT'MX W3 HHX €CThb IVIaBHAasd
YacTh, KOTOPasd IIPU Pe3KOM BO3PacTAHNHU CUJIBI TO-
Ka CUJILHO HarpeBaeTcs. ¥ NJAA8K0z0 npedoxpanu-
meas (puc. 114, a) s3To IpoBOJIOKA U3 JIETKOILIAB-
KOTO CILIaBa, KOTopasd IPU HarpeBaHWH ILJIaBUTCH.
B pesyibTaTe nens pasMbIKaeTcH.

Taxk e IMIUPOKO IPUMEHAIOTCA IIpeoXpaHnuTe-
JIN, JeficTBHEe KOTOPBIX OCHOBAHO HA paclIMpeHAn
Tesa npu Harpepauunu. OCHOBHOMI 9JIEMEHT B HUX —
ouMeTaIMUecKasa TacTuHa. Takwe mpegoxpa-
HUTEJW IIOJIYYWUJIM Has3BaHHWE A8MmMoMamuyeckas
npobxa (puc. 114, 6). Kax xe onu paboraroT?

Tox, npoxonaa mo OuMeTaAJIINYEeCKOH ILIacTUHe,
HarpeBaeT eé. Eciu cua Toka B IlelId IIpeBRINIIAET
IOOIIYCTHMOE 3HadYeHHe, OmMeTaudecKas ILjIa-



......t —_| c¢rTmHaA CWJBHO Harpesaerca M uarubaerca, 4TO

IIPUBOOHUT K PasMBIKAHHMIO ITE€IIH.
Bumerannuyeckasa IJacCTHHA COCTOUT U3 ABYX

|
B-Z % OAMHAKOBBIX II0 pasMepy ILJIACTHH M3 pPasHBIX

6)

MeTaJLlIOB, CEDEHJIéHHLIX BMeCTe. HpH Harpesa-

Puc. 115. [Ipu marpesa- HHH OHH H3MEHAIOT CBOIO [IHHY IIO-PasHOMY
Huu Oumeranndeckas  (pume. 115, a), 1 mosTomy 6MMeTanIUdecKasa IJa-

ILJIACTHHA U3rubaeTcsa

crruHa usrubaerca (puc. 115, 6). Ilocne ocrriBa-
HUA MJACTHHLI IpefoXpaHUTeNls BHOBL I'OTOB K
HCIIoNb3oBannio. Takie nmpegoxXpaHHUTeIn He IIe-
peropamT U He TpeOGyIOT 3aMeHBbI.

1. Ilo kaxo¥ IpHYWHE MOYKET 3HAUYHTEJLHO VBEIMIHTECA CHJIA TOKA B IIe-
nmu? 2. B 4uéM npuuBHA KOPOTKOro saMbeiKanua? 3. YeM o0LACHHUTEL, 4TO
IpY KOPOTKOM 3aMBIKAHHWHY CIJIA TOKAa B IEIH MOYKET JOCTHTHYTH OI'POM-
moro sHaveHua? 4. Kakopo HagHaYeHHWe OpefoXpaHUTeNel, BKIIIAeMbBIX
B IeOb?

1. [Touemy HETH HaKala B COBPEMEHHBIX JIAMIIAX JeJalT U3 Boab(hpama?

2. B gako#l jJaMIe TOHBIE HETE — B Dojiee miaH B MmeHee mommqEoiM? Ilo-
yemMy?

2
0, | YIPAXHEHKE 41

1.

Coupans yriora MomuocTe0 1 KBT U3roToBIeHa H3 HUX POMOBOM TPOBO-
JIOKH MJI0maAbio momnepedroro cedesus 0,1 mm2. VTior Bramouaercs

B ceTh HanmpsxeaueM 220 B. OnpepenuTte AINHY IPOBOJIOKH.

Kak maMeHWIACE MOITHOCTE TOKa B DJIEKTPOIJIHTE, €CIH IIPH PEeMOHTE
IPOBOJIOKY €8 HAIpeBaTeJLHOTO DIeMeHTa YKOopoTHIH B 3 pasza? OTseT
obocHyHTE.

JBe maMmel IMEIOT OZMHAKOBYIO MoIIHOCTE. [lo HOMEHEANMY omHa JamMma
paccunTaua Ha Hanpaxenme 220 B, a sropaa — ma 127 B. Oramuarorcsa
JIH COMPOTHEIeHHA JaMir? Bo cKoabKo pas?

IleperopeBmyn cOoupaib 3JeKTPHYECKOr0 yTHOra moifHOCTh0 1,5 KBT
yEOpoTHIH Ha TpeThb. Kakoii mpu 9TOoM cTasa MOOTHOCTE yTiora?

MTOI'K NMABbI

Bbl mo3HAKOMMWINCH C OTIMYHBIM OT BelllecTBa
BHJAOM MATEepPHUH — 3JIeKTPUYECKHM II0JeM. SHae-
Te, Kak ero o0OHApyKHATh, 3HAYHUT, MOKEeTe JoKa-
3aTh, YTO OHO CYIIIECTBYET.
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ObCYOAUM?

IlorumaeTe, B 4€éM 3aKJII0YAETCSA ABJIEHUE BJIEK-
TPHU3AIlNH, YTO TaKoe 3JeKTpHuYecKHud ToK. Moxe-
Te Ha3BaThb U O0'BACHHUTE JelCTBH A 3JIEKTPHYECKO-
r'o TOKA, paccKasaTb, 4TO IIPefCcTaBJIgAeT co0oi
JIEKTPHYECKHH TOK B PA3JIMYHBIX cpeJax.

3uaere s3akoH KyJjJoHa M 3aK0OH cOoXpaHeHHA
dJIeKTpHUYecKoro sapana. Mo:xere paccudTarh CH-
JIV TOKAa, HAIIpAKeHne, paboTy 1 MOIITHOCTL TOKA,
COIIPOTHURJIEHHE IIPOBOJAHUKA. OSHAeTe, KaKUMHU
OpubopaMy 3TH BeJUYHUHEI H3MEPUATH U KaK BKJIO-
YUTHh UX B 3JIEKTPAYECKYIO Ilenb. MoxxeTe npume-
HUTEL 3akoH OMa ana pacuéra DJIeKTPUYecKHUX Ie-
oeil ¢ mocefOBaTeNbHLIM W HapalieIbEHBIM coe-
AUHEeHUEeM IIPOBOAHMKOB, 3aKkoH Jxxoyna—Jlenia
IS oIpeeIeHI S KOJIMYeCTBA TeILIOThHI, BhIJIeJde-
MOI'0 B IIPOBOJHHKE IIPH IPOXOMKJIeHHUU IO HEMY
TOKA.

Yuenukx Bansa Ilerpos mpuexan K 0aOyIIKe Ha
3UMHHAE KAHUKYJBI. Ero monpocuian HapAAUTL €J1-
KV, BBIJAJIA UTPYINKU U cTapyio rupiaaany. Korma
Baua BKIIOYMI T'UpPAAHAY B CeTh HAIIPAMKEHHEM
220 B, omua 13 JaMIIOUeK Ha Hell 0co0eHHO APKO
BCIIBIXHY.JIA U THpPJAHAA nnoracaa. PacemoTrpes rup-
IsaHny, Banag oOHAPYKWI, 94TO €€ JaMIIOUKH COeqH-
HeHbI II0CJeJOBATEJLHO M OJHA U3 HUX IOYepHeJa
nsayTrpu. HemMuOro nmogymas, OH IPENJIOMKILI APY-
I'VIO CXeMV COeSUHEeHHsA JAMII THPJIAHABI, Oojee
YA00HYIO 1A SKCILIyaTal[HiH.

Karymo cxemy mHapucosan Ueau? Ilpegnosxure
BapHaHTHL COeJUHEHUA JaMII, IIPA KOTOPLIX T'HP-
aanga oOyger paboraTh mgake IIPU IeperopeBIei
JaMIIO4Ke M IIPpHU BKJIIOYEeHUHU He OyJeT Iepero-
paThb. ApryMeHTHPYITEe CBOE HpeAoKeHHre.

NMPOEKTbI U UCCNNIEAQOBAHUA
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1.

2.

«Mogenu cTrpoeHuA aToMa» (BoaMoKHaA ¢opMa: mpes3eHTa-
A, MaKeT, IIJIaKaT).

«CraTudecKoe 3JIeKTPUYECTBO, A Teba 3Haw!» (Bo3MoOKHAA
hopMa: mpeseHTanusa, pepepar, ONLIT, BUKTOPHHA).

«@DpYyKTOBBIE TalbBaHUYECKHEe 3JJIeMEeHTbl, HJIHA CKOJLKO
HYKHO JMUMOHOB, 4TOOBI 3aropejach JaMIIOYKa» (BO3MOMK-
HadA (hopMa: Ipe3eHTaIua, OILIT).



E IhaBa

Puc. 116. IIpursaxenne
MeTaJUIMYecKuX Tel
ecTecTBeHHBIM
MATHHTOM

MOCTOAHHBIE MATHUTDI

Kax b1t 3 Bac 3HaeT O CYIeCTBOBAHUM Mar-
HUTOB. C IDOMOIILI0 MATHUTOB B 3aKPBITOM IIO-
JOXKEeHUUN VIEP:KUBAIOTCA JIBEPILI KYXOHHBIX
II0JIOK, IMKadoB 1 xonoaunbHUKOB. Ha nucemen-
HOM CTOJIe MarHuT yJep:KHBaeT MeTajlJudecKue
CKPENKH W TIPOYYI0 MeJI0Ub, COJAEPIKAIIYIO JKeJie-
30. Mcnomb3yroTca MAarHUTHI W HAa TTPOU3BOJICTBE
B YCTPOMCTBE PA3INYHBIX MEXaHU3MOB.

Tena, cmocoGHBIE AIUTENTLHOE BPEeMSA cOXpa-
HATH CBOWCTBO TPUTATUBATH JKEJNe30 WJIU ero
CILIABBLI, HA3LIBAIOT NOCMOAHHBLMU MaAZHUMA-
MU UJIH IIPOCTO MAZHUMAMU.

CiioBO « MAarHUT» MIPOUCXOAUT OT HABBAHUSA pe-
rmoHa Marawmcua B @Peccanmun B llenrpanbHOi
I'penuu, KoTOpHI B JpeBHOCTH OBLI GoraT 3ame-
JKaMi MWHEPAaJOB, CIIOCOOHBIX IMTPUTATUBATH JKe-
nezubie npeameTs! (puc. 116). Takme MmuHEpahI,
HAIIpUMEP MATrHUTHBIA JKEJIe3HAK, ABJIAIOTCA
MIPUPOAHBIMU, €CTNECTBEHHbBIMU MAZHUMAMU.

Co BpemeHeM JIIOlM HAYYWUJIUCH CO3NABATh W
ucKyccmeernnvle maznumot. Tak, OBLIO YCTAaHOB-
JIeHO, UTO €CJU CTANbHYIO CIUILY TOJIO¥UTHL Ha
MAarHUT, TO OHA camMa CTaHeT MarHUTOM WJIH, KaK
roBOpAT, HamazHumumca. Hexoropoe Bpemsa
cunuia 6yzeT ocTaBaTbCcA B TAKOM COCTOAHWH, CO-
XpaHAA CIIOCOOHOCTHL TIPUTATUBATEL JKeJIe3HEBIe
ONIUIKH, TBO3AH U JP.

BosbMéM nBa cTep:KHA OAUHAKOBOIO pa3Me-
pa — CTAJbLHOHN M KeJIe3HBIA — U IIOMEeCTHM HX
BOJIM3M OJHOTO U TOTO Ke MarHurta. B nmpucyrer-

183




Puc. 117. IlocTroaHAEIe
MAaTHHTBL

Puc. 118. ITouxrocsl
MarHHATA

Puc. 119. Baanmoeii-
CTBHE MATHATHBIX
CTPENoK
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BUM MATHHUTA CTEPKHU IIPHOOPETYT cIOoCODHOCTH
IIPATATABATH KeJie3HbIe IpeJMeThl, T. €. HaMar-
HUTATCA. YoepéMm maruurt. JejlesHbId cTep;KeHb
IIOYTH TIOJHOCTBIO PasMATrHUTHTCA, a CTAJBHOH
COXPAHUT B3HAYATENBHYID YacTh MATHHTHBIX
cBoiicTe. IloaToMy HAnA M3TOTOBIEHHMA HMCKYCCT-
BeHHBIX MATHUTOB HMCIIOJb3YIOT HEKOTOPEIE COPTa
cTaJIi, a He JKeJes3o0.

MarguTsl MOTYT OBITH Pa3TUYHON (POPMBI, Ha-
IIpEMep IOJIOCOBBIMH WJIH AYrooOpasHbIMHA (HOM-
KoBooOpasusiMu) (puc. 117). Te mecra maruura,
BOMM3M KOTOPBIX OOHapy:XuUBaeTcaA Haubojee
CIUILHOE MATHHTHOE IelicTBUEe, HA3bIBAIOT NMO.J10-
camu maznuma (puc. 118).

Margur mWMeeT IBa IOJIIOCA: CEBEPHbLLI Maz-
HUMHBLIL U 10XCHBLIL MazHumHbLI. CeBepHBIN II0-
JII0C 0003HAYAIOT JATHHCKON OykBOoM N m oKpa-
IMUBAIOT B CHHHM IIBeT, a IKHBIH 0003HAYAIOT
OVKBOH S 1 OKpaIIuBaloT B Kpacublii. Ecim noase-
CHUTH IMOJIOCOBOM MaATrHHUT 3a CepeJHHy Ha HUTH, TO
He3aBHUCHUMO OT HAYAJBLHOI'O IIOJIOMKEHHS OH IIOo-
BEepHETCA TaK, YTO OJHUM IIOJIOCOM OyIeT YKas3bI-
BAThH Ha ceBep, a ApyruM — Ha ior. Orcioma u Ha-
3BaHUA INOJIOCOB. MarmmTHas CTpeJKa KoMIa-
ca — 9TO MaJIeHbKUI ITOJIOCOBOM MArHHT.

[MpubauauM MArHUTHYIO CTPEJIKY K APYTroH Ta-
KO ke crpeake. OHM IIOBEPHYTCA U YCTAHOBATCH
IIPOTUBOMOJIO)KHLIMI IIOJIOCAMM JIPYT IIPOTHUB
apyra (puc. 119). Crpenka 6yger TakuM e o6pa-
30M B3aMMOJI€MiCTBOBATE C JIIOOLIM MAarHMUTOM.

I[IpoBemem ppyroii onbiT. BodbMéeéM aBa 1moaoco-
BBIX MarHuTa 1 6ygeM npubIm:KaThE UX IPYT K IpY-
I'y CHAYAJIA OTHOMMEHHBIMH, 3aT€M PA3HONMEHHBI-
MU MoJirocaMu. B mepBoM ciayuyae IIO9yBCTBYEM OT-
TaJIKABAHAE, a BO BTOPOM — OpHUTAKeHue. MoxKHOo
ceJIaTh BBIBOJ: MAZHUMbL OMMAJIKUBAIOMCA 00-
HOUMEHHBLMU NOAIOCAMU U NPUMALUBAIOMCA PA3-
HOUMEHHBbIMU. B 9TOM OIIBITE TAKIKE MOMHO 3aMe-
THTh, YTO C YMEHBIIIEHHEM PACCTOAHUA MEeKIy
IIOJIIOCAMH MATHHUTOB CHJIA WX B3aUMOAEUCTBUA
BO3pacTaeT 1, HaobOpOT, C YBEJIHYeHHEeM PaCcCTOA-
HHSA CIJIAa YMEHBIIaeTCd.




MarHuThl MOI'yT KaK IPUTATUBATHCA, TAK U OT-
TAJIKUBATLCA MOA00HO dIEeKTPUYIECKHUM 3apAmgaM.
Ho BoT uTo nuTepecHo. Ecau orpuiiarejlbHbIe 3a-
PAALI MOMKHO OTIEJNIUTh OT IOJOMHUTENbHBLIX (HA-
IIpUMeEp, IPH 3JIEeKTPU3AIHUH), TO OTAEJUTH CeBep-
HBIH IIOJIOC MATHHATA OT IOMKHOTO HEBO3MOKHO.
HpyrumMmm cmoBaM¥, HeNb3A TOIYYUTH MATHUT C
OAHUM IoaiocoM. Tak, ecliMm B3ATh I[IOJOCOBOM
MarHiT U pas3pes3aTrh ero rnocepeimuHe, TO IIOTYUYHUT-
cd ABAa MarHUTa ¢ ABYyMA ITOJOcaMU (CeBEePHBIM U
I0JKHBIM) YV Ka)XXa0ro. B aToM MOKHO yOeIuThCA C
MMOMOIIIBLI0 MATHUTHOM CTPENKH.

Hama mranmera 3emisa ABIsETCA I'MTaHTCKHM
marauTomM. MIMeHHO MO3TOMY MATHUTHASA CTpEJ-
Ka, KOTopas MOKeT CBODOOJHO IIOBOpPAaYHUBATHCH,
ycTaHaBIUBaeTCA B HaOpaBJIeHUM CceBep—IOr,
ecJad pAJAOM ¢ Hel HeT APYyruxXx MarHutoB. Bo-
Jiee TOAPOOHO O 3eMHOM MarHeTH3Me BhI Y3HaeTe

us § 54.
Jﬂ‘
O, 1. Kakue Tera HasbIBAIOT IIOCTOAHHBIMH MarsuramMu? 2. YTo HasBEIBAIOT
- MATHATHBIME modwocaMu marauTa? 3. Kak B3aumMoeicTBYIOT MEXKAY CO-

001 mocToaaaEele MATHHUTEI? 4. M0OXHO JIH H3rOTOBHTE MATHHUT, HMEIOMTHHA
TOJBKO OfHUH IIOII0C?

1. HPHTH}KEHHB MardiTOE HaAIIOMHHaeT NPHTAMKEeHNHEe HANCKTPH30BaH-
HBIX TeJl. HPHBE,E[HTB ApPryMeHThsl B IMOJB3Y TOI'O, 9TO BEaHMO,I{BI""ICTBHB
MaArgdviTORE He ABJIAETCH 3JIeKTPHYEeCKH M.

2%, MarHUTHBIA KOHCTPYKTOP CONEPIKHUT [eTAJH TPeyIroJbHOH (HOpMEI.
JKCIIEpHMEHTHPY A C KOHCTPYKTOPOM, YUYeHHKH YCTAHOBHIIH, 9TO JAEeTAalH
MPHUTATHBAIOTCS, KAKMMHE OLI CTOPOHAME HX IPYT K APYTY HH IMOAHOCHIIH.
Kak sTo Mo HO 00BACHHUTE?

A\
) | YMIPAYXHEHME 42

m HO‘]EMY MeTaJJIMYeCKHe OIIWIKH, IMPpHTAHYBINHEeCd K OOHOMY IIOJHCY
MarHiTa, pacxogaTcda CBOMMH KOE[[[BMH?

@ 3AJAHHE 24

& » IlpukpenuTe MATHHUTHYIO CTPENKY K mpobKe H omycTHTe B Bomy. Kak Oy-
netr Bectu ceba crpenka? IlogHecuTe K cTpeiiKe TOCTOAHHBIA MATHUT.
Y710 MUBMEHHUTCSH B IOBEICHHH CTPEITKH 7
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151 MArHMTHOE none

I[TosHaKOMHBOINCH C AEHCTBHAMH 3JeKTpHYe-
CKOI'0 TOKAa, Bbl Y3HAJNM O CYIIECTBOBAHMU Mar-
HHUTHOTO JeHdcTBUA ToOKa. BcrmoMHMTE, UYTO IBO3/b,
00MOTaHHBIN IIPOBOJHMKOM C TOKOM, IIpHoOpeTa-
eT MarHuTHble cBoicTBa (cM. puc. 84). I[ToaTomy
MOJKHO IIPeIoJIOKHUTh, YTO MATHUTHOE JelicTBHe
TOKAa CYIIeCTBYeT HU3-3a TOI'0, YTO JJIEKTPHUYECKHe
1 MATrHHTHEIE SBJIEHHS CBA3aHBI MeMKIy COO0OIA.
B 1820 r. marckmii yuéneiii Xanc Kpucmuan
Jpcmed BIepBEIe YCTAHOBUI TaKYIO CBA3b.

IIpomenaem omerr. Cobepém saek-

XAHC KPUCTHUAH 3PCTE[] TPUYECKYIO IIellb, IIOKa3aHHYI0 Ha pPH-

(1777—1851) cyuke 120. VYcraHoBHUM MAaATrHUTHVIO
Tiarecurit. dyinavees, OGHADI R CTPEeJIKY Ha IIoACTaBKe, JaJUM el yCIIO-
JelicTBHE BIIEKTPHYECKOr0 TOKA HA KouThcAa. IlomecTum Hazg CTpEJIROfI IIa-
MACHHTHYIO CTPEJKY, YTO IPHEEJIO panjgenbHO e OCH NPOBONHUK M 3a-

K BO3HHKHOBEHHIO HOBOH ob6aacTi
(HUBNKHN — 3TeKTPOMATHETH3MA

MKHEM I1enb. Crpenka mnoBepHéTcd,
CTPEMACH PAaCHOJIOKHTLCA IIepIeHIH-
KYJIAPHO TPOBOXHUKY (cMm. pmc. 120).
HNmenno aTo Habmrogam pcrel. SHAYUT, 9eKTPH-
YeCKHUM TOK AeHCTBYEeT Ha MATHUTHYIO CTPEJIKY Ha
paccToaHun!

Bckope mocie oTkpeITHA IpeTena OBLI0 00HAPY-
JKEeHO0, 9YTO ¥ MAI'HUTEI JeHCTBYIOT HA IIPOBOJHHUKH C
TOKOM, a JBa IIapa/uIeIbHEIX IIPOBOJHUKA C TOKOM

Puc. 120. Baaumoie icTBHE TTPOBOJJHUEA C TOKOM W MATHUTHOH CTPEIKH
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Puc. 121. Mnmrocrpanusa

runoTe3sl Amnepa

B3aHMOIEHCTBYIOT APYT ¢ APYTOM IIOAO0HO MarLu-
TaM — HOPUTATHBAIOTCA WIW OTTAJIKHUBAIOTCA (CM.
puc. 91).

HabmrogaeMble B3aMMOAEHCTBUA 00 BACHAIOTCA
TeM, 9TO HaMarHu4eHHOe TeJI0 U IIPOBOJHUK C TO-
KOM IIOPOMKAAIOT B OKPY:KAaIOIleM IPOCTPaHCTBe
MazHUMHOE noe, JeicTBYIoIee Ha Jpyrue Ha-
MarHHYeHHEBIe TeJa U IPOBOAHUKM C TOKOM C He-
KOTOpOoH cuyoii. Eé HA3LIBAIOT MAZHUMHOU CU-
LO1L.

Eciu maMeHnuTh HampaBJieHHe TOKa B IIPOBOJ-
HUKe, TO MArHHATHAs CTpelKa I[OBepHEeTcaA Ha
180°. CnemoBaTebHO, HAIpaBJIeHHe MArHATHON
CHUJIBI 3ABHCHT OT HAIIPaABJIeHU A TOKA.

MarauTHoOe IIoJie BO3HHKAaeT BOKPYI HaMarHu-
YeHHBIX TeJ U IPOBOJHUKOB C TOKOM, IIOZOOHO TO-
MV, KAK BOKPYT HasJIeKTPHU30BAHHBIX TeJI BO3HU-
KaeT 3JIeKTpudecKkoe momae. MarHuTHoe 1mojie Ma-
TepUAJIbLHO, €TI0 MOXKHO 00HAPYKHUTD II0 e CTBUIO
Ha HaMarHH4YeHHEBIe TeJla ¥ IIPOBOJHHUKHA ¢ TOKOM.

ITo Opcrea MAarHUTHLIE U DJIEKTPUYECKHE AB-
JIeHHUs paccMaTpHBaJHCh KaK pasfielabHbIe, He3a-
BHCHMBIE IPYT OT ApyTra. 3acjayra opcTena 3aKJIio-
yaeTca B TOM, YTO OH YCTAHOBHJ CBA3b MEKAY
MardUTHBIMHY ¥ 3JIEKTPUYECKHUMHU ABJIeHUAMU.

YauaB 00 OTKPBITHH JpcTega W IPOBENs PAL
OIBITOB, AMIlep IPeaIoIOKIII, YTO AelicTBHe II0-
CTOAHHOTO0 MarHuTa o0bACHIAETCA CYIIeCTBOBAHU-
€M BHYTPH Hero 3aMKHYTBIX MHKPOCKOIIMYECKHX
JIEKTPUYECKHX TOKOB. EcIM TOKH pacHoIoKeHbI
XAa0THYECKH 110 OTHOIIIEHHWIO APYT K APYTY, TEJIO He
o0HapyKHBaeT MAIHUTHBIX cBOMCTB. Ecau e To-
KH PacroyjoKeHbl COIJIACOBAHHO, TAK YTO UX JeH-
CTBHA YCHJIUBAIOT APYT JApyra, TeJIO ABJIAeTCA Mar-
Hurom (pumec. 121). Kax mokasamo pajabHeMHIIee
pasBUTHe HAYKH, THOOTe3a AwMIepa oKasajlach
cIIpaBeJJINBOM.

WUrak, mazHummHoe nose cyuiecmeyem 60Kpy2
deudcywiuxcsa arexmpuieckux 3apados (morxog)
U oKa3viéaem cuJlo8oe deiicmaeue moabkKo Ha 08u-
aeyujuecs sapaonl.
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1. Buém cocrouTt onbiT Ipcrena? 2. Kakue pusuueckue 06 bKTH CO3AI0T
marauTHOe nose? 3. Ha kaxkue pusuueckue 00beKTHI JeHCTBYeT MATHHT-
Hoe mosae? 4. B uém sakmouaerca rumoTesa Ammepa?

1. Bo Bpemena AmMmnepa cTpoeHHe aToMa He OBUIO M3BECTHO, W MPHUPOJAA
MHUKPOCKOMAYECKUX TOKOB OCTABAJACH HEIMOHATHOW. Vcmonbaya sHAHU S
0 IUIAHEeTAPHOM MOMAENH ATOMA, BEIABUHLTE THIIOTE3Y O TOM, UTO MOLYT
IpeacTaBIATE coG0l ToKkH AMmepa.

2% MaruuTHAas cCTpPeJgKa, TOMEITEHHASA OKOJIO TPOBOA, OTKJIOHUIIACHE IPH
OPOMYCKAHHHA M0 HEMY 9JIEKTPHYECKOTO TOKA. 3a CUET KaKOH SHEePTHH CO-
Bepirena pabora, HeoOXoqUMAa A AJIA MOBOPOTA CTPEIKH?

3AJ0AHUE 25

@ B Yepes cepeprHy THUCTA KAPTOHA PO YCTHTE MTPAMOEM TPOBOIHUK (HATIpH-
Mep, TonocKy ¢doabru). HaceimbTe HA KAPTOH KeNe3HBIe OMUIKH HIIH
MEJKO HACTPHMKeHHBIe BOJOCH. IIpomyeruTre 2/IeKTpHYeCKH TOK depes
TpoOBOAHUK OoT GaTapeiirku. Clerka mocTyKHBas IO KapToHy, HabmomaliTe
pacrojioskeHue OITHJI0K BOKPYT TPOBOIHHUKA.

ITocraBbTe HA KAPTOH MArHUTHYIO CTPEJKY (KOMIIac), 3aMeThTe eé pacro-
noxxeHue. UaMeHNTE HAapaBIeHHE TOKA B TpoBogHHKe. Menaerca i Ha-
IIpaBJIeHWe MarHUTHOM cTpeaku? OnunrmTe cBou HaOIIOLeHHA.

U3 ncropun anekrpomarHeTuama

21 monsa 1820 r. B KoneHrareHe BbilIa HA NAaTUMHCKOM fi3blke Opoluiopa
«OnbITbl, KacalowWwMecs NeNCcTBMA INEKTPUHecKoro KoOHMIUKTa Ha MarHUTHYKO
cTpenky». ABTop Opowiopbl, npodeccop KorneHrareHCKOro yHueBepcuteta
OpcTen, pasocnan eé Bo Bce yyebHbie ydpexaeHus n GUuanyeckue XXypHabl
M 3TUM aKTOM MOAYEPKHYN BAXHOCTb CBOEro OTKpbITUA. 1 AENCTBUTENLHO,
OTKpbITUE IpcTeaa Npou3Beno BrieYaTNeHne Hay4HOW CeHcauvn U Bbi3BaNO
CTOJIb MOLLHbIA PE30HaHC, 4TO MOXHO 6e3 npeyBenn4yeHus ckasaTb: NPoOn30-
LUNO BTOPOE POXAEeHUe 3NeKTpu4ecTsa.

B 4ém Obina NpuYKMHa LWYMHOIO ycrnexa Takoro npocrtoro onsita? Kak Bbiac-
HWUNOCb, A0 3pcTeaa yxe bbiv U3BecTHbl GakTbl HAMAarHUYMBAHWUA CTalIbHbIX
U 3N1eKTPUYECKOW UCKPOM, pasMarHn4MBaHuUs KOMracos monHuein. Ho atm
¢dakTbl HOCUIN XapakTep Chy4aiHbiX HAabNKOEeHWA 1 HE TONbKO He obobLa-
NUCb, HO [aXe U He ONUCLIBANIMCb CKONMbKO-HMOYObL TO4HO. Hanpumep, pyc-
CKME NOMOPbI, OMbITHBIM MYTEM OTKPbIBLLME «MarHUTHbie Oypu» Komnaca «Ha
30pax» (T. €. CEBEPHbIX CUAHUAX), TAKXKE MOrNM NpeTeHaoBaTb Ha NPUOpUTeT
B OTKPLITUU 3N1eKTPOMArHeTnu3ma.
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3acnyra 3pcrena 3ak/l4aeTcs, NPexae BCero, B TOM, HTO OH MNOHAN BaX-
HOCTb 1 HOBU3HY CBOEr0 OTKPLITUSA W NPUBNEK K HEMY BHUMaHuE Y4EHOro Mmpa.

MpuHUMNUanbHas BaXHOCTL OTKPLITUA JpcTena cocTtosna B TOM, 4TO ObINo
OTKPbITO HOBOE B3aUMOJENCTBUE — 3/IEKTPOMArHUTHOE. BbisBNeHHoe anek-
TPOMarHMTHOE B3aUMOAENCTBME OTKPbLIBAMIO LUMPOKUE BO3MOXHOCTU TEXHU-
YECKUX MPUNIOXEHUIA, O KOTOPbIX Bbl y3HAETE MNO3Xe.

@ 3AJOAHUE 26

# CoaaswpyiiTe ¥ IPOBEJHUTE ONBLIT JPCTELa B [OMAITHUX yciaoBuax. CHu-
MHTE JOMAaNTHHH 9KCIIePHEMEHT Ha BHAe0 UIH caenaliTe poTorpadmm.

m MAIrHUTHOE MNOJIE NPOBOAHMUKOB C TOKOM
U NOCTOAHHbLIX MATHUTOB. MATHUTHBLIE JIMHUH

Puc. 122. KapTuHa
MATHHTHOT'O MOJIA
OpAMOTO TPOBOAHHEA
C TOKOM

! ’ 'J;h

Kak BbI yiKe 3HaeTe, BOKPYT IIPOBOAHHKA C TO-
KOM CYII[eCTByeT MArHHUTHOE I10Jie, KOTOpPOe OKa-
3LIBAET JelcTBHEe HA MArHHTHYIO cTpeaky. Ilasa
HCCJeOBAaHNA MArHHTHOTO IIOJIA TOKa OyaeM Hc-
II0JIL30BATh sKejie3Hble oMKk, OHu HaMarHu4du-
BAIOTCA U BeAyT ceba B MAHHUTHOM IIOJIe KAK Ma-
JeHbKHe MATHUTHEIE CTPEeJIKH.

HccaenyeM moBemeHHE ONIJIOK B MArHATHOM
I10J1e, CO3JaHnHOM IIPAMBIM IPOBOSJHUKOM C TOKOM.
Jlisa 5TOro pacuoJoKUM IPOBOJHIUK BEePTHKAJIBLHO,
IIPONYCTHUB ero CKBO3b JUCT KAPTOHA, BOKPYT IIPO-
BOJHMKA Ha KapTOH HACBIILIeM TOHKHH CJIOH Ke-
Je3HBIX onmuaokK. Ilpn BRIIOUEHHNN 21eKTPHYeCcCKOo-
I'o TOKa B IIPOBOAHUKE JKeJIe3Hble ONUJIKHA OPUAYT
B JBHKEeHHE 1 PACIIOJIOMKATCA B OIIpe e IEHHOM II0-
pagke (puc. 122). Oum 00pasyioT OKPYIKHOCTH
pasHoro pajuyca ¢ OAHHM IeHTpoM (KOHIeHTpU-
YyecKHe OKPYKHOCTH), depe3 KOTOPBIM IIPOXOIUT
IIPOBOAHHUK.

JIHH.IHI, BI0OJE KOTOPBIX B MArHHTHOM IIOJI€ PAcIIoJIaralTcda oCH MaJeHbEKHX
MAaArgdMTHRIX CTPeJIOK, HA3bhIBAKT MarHHTHRIMH JIHHHAMH.

Hanpasnenue, KOTOpoe YKa3bIBAaeT CeBEPHBIHN
IIOJIOC MATHHUTHOM CTPEJIKH B KayKJOM TOYKe II0-
N, IPUHATO 3a HANPABACHUE MAZHUMHOU JUHUU
(MMHAA MAarHATHOTO I10JIS).
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Puc. 123. Pacnono-
JKeHHe MATHATHBIX
CTPEJIOK BOKPYT

TPOBOJHHKA C TOKOM a)

OJKCIEePUMEHTAJILHO MBI OIpemenuan Gopmy
MarHUTHBIX JIMHUK IIPAMOTO IIPOBOJHUKA C TO-
KOM. BbIAcHMM Telnepb, CBA3AHO JIH HAIIPpaBJIeHHE
MarHUTHBIX JIMHUH ¢ HallpaBJeHHWeM TOKa B IIPO-
BogHuKke. IIpoBeéM aHaIOrHMYHBIM OIIBIT (CM.
puc. 122), DommoaTHUTEJILHO IIOMECTUB BOKPYT IIPO-
BOJHHKA C TOKOM Ha OJJMHAKOBOM PACCTOAHWUH OT
Hero HeCKOJbKO MarHUTHBIX cTpesok (puc. 123)1.

IIpu BKIIOYEHUHN TOKA MArHUTHEIE
CTPEeJIKH IIOBePHYTCA TaK, YTO UX OCH
pPacIoIOKaTcA BIOMb MATHUTHOMN JTH-
HHH, T. €. II0 KACATEeJIbHEIM K OKPYK-
- %y HOCTH, B IIeHTpe KOTOPOH pacIiojo-
JKeH npoBoauuk (puc. 123, a).

MamennM HamnpaBJieHHE TOKa B
IIPOBOAHHKe. Bce MaruuTHbBIE CTpPEJI-
KU toBepuyTeAa Ha 180° (puc. 123, 6).
& ( j Takum obOpasoM, OIBIT IIOKAasal,
q9TO0 HANPABJeHUe MAZHUMHbBLX JU-
HUll C8A3AHO C HANPABLeHUEeM MoKa
8 nposodHUKe.

Hanpaenenme
noCcTyIIaTeJIEHOT'O
ABHAEHHW A
i GypaBumKa .

Hanpaginenue
BpAIleHHus PYUKH
OypaBYHKAa

a) Hanpasienue 6)
MATHHTHEIX JTHHHN

Hampagienne Toka ITa CBA3L MOYKET OBITh BRIpaXKeHa
npasunom bypaeévwukxa (UIA npa-

Puc. 124, IIpumenerre npaBuia 124):
GypABUMEA: IPOBONHIK ¢ TOKOM suJjiomM npaeozo eurnma) (puc. )2
pacooJioKeH B IUIOCKOCTH 4epTexa €CJIH HANPABJeHHE MOCTYIIATEJIBHO-

1 Eciau mpoBOAHHUEK ¢ TOKOM PACIIOJIOMKEH TePIeHJIUKYIAPHO ILIOCKOCTH JepTresxa
(Ha HEro cCMOTPAT CBEPXY), KPY)KKOM IIOKA3BLIBAIOT ceUeHHe NpoBoguuKa. Hanpasmie-
HHEe TOKAa 0003HAUAIOT TOUKOI, eC/IM TOK HATPABNeH HA HabIogaTens, 1 KPeCcTHKOM,
ecJiu TOK HampaBJIeH OT HAOImoaaTes .
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Puc. 125. Kaprtuaa
MATHHTHOTO TOJA
KPYTOBOT'O BUTEKA
C TOKOM

Puc. 126. MarauraEIE
JUHHWHA MATHHTHOTO
IIOJIsA, CO3OaHHOTO
OPAMBIM ODPOBOIHHAKOM
C TOKOM

Puc. 127. MaraaTHEIE
JIMHHHA TOJSA

nmoJoCoBOI'O M Oyro-
O‘ﬁpﬂBHOI‘O MATHHTOB

ro IBM;KEeHH A OypaBUYMKAa COBIAJAET ¢ HAIIpABJIE-
HHEM TOKA B MPOBOIHUKE, TO HANIPaBJIeHUE Bpa-
IIeHUs PYyYKH OypaBuUHKa COBIIagaeT ¢ HampasJie-
HUEM JHHHUI MATHHTHOTO IOJIA TOKA.

C momoinpo mpaBuyia OypaBuMKa II0 HAIIpPAaB-
JIEHHUI0 TOKa MOMKHO OIIpEeJeJIIThL HallpaBJIeHUe
JUHWAN MATHUTHOTI'O IOJIS, CO3JaBaeMOr'0 TOKOM,
a II0 HAIIPABJEHUIO JIMHAA MArHUTHOTO IIOJISA —
HAIIpaBJIeHUe TOKA, CO3AI0IINero IoJIe.

Ha pucyake 125 nmokazaHa mojayueHHas ¢ IIO-
MOIITBIO JKeJIe3HBIX ONMJIOK KAPTHHA MATHUTHOIO
II0JIS, CO3JaBaeMOro BUTKOM C TOKOM. Marawmr-
Hble JINHUHU A B 3TOM CJIyuae I PeAcTaBIA0T cob0il
3aMKHYTEIE KDHBBIE.

dopMa MArHUTHBIX JUHHH MOKeT OBITH pas-
Hoit. OHa 3aBUCHT OT GOPMBI IPOBOJHUKA, IO KO-
TOPOMY TedéT ToK. Ho, He3aBUCUMO OT (hOpPMBEI,
MAZHUMHAA JUHUSA 86Cez0a 3aMKHYMA.

MarHuTHYH JHHHIO MOKHO IIPOBECTH dYepes
n100yI0 TOYKY IPOCTPAHCTBA, I'JIe eCTh MATHUTHOE
moJyie. M3obpaxkasda MArHuTHOE IIOJIE ¢ ITOMOIIBIO
MATHUTHBIX JUHUM, UX IIPOBOAAT I'yIlle B TOi 00-
JIacTHu, Tme AelicTBHe IONA cuiabHee. Hampmmep,
10 Mepe VAAJeHNA OT IPAMOIr0 IPOBOAHUKA C TO-
KOM JeficTBMe MAarHUTHOTO II0JId ocafeBaeT: yeM
IanbIlie OT IIPOBOJAHHWKA PACIIOJIOMeHa MATHHT-
Hasg CTPeJIKA, TeM MeJJieHHee OHa IIOBOpadYuBa-
eTcsa IIPpU BKJIOYeHHH ToKa. I[losTomy Bmamm or
IIPOBOJHMUKA MArHUTHBIE JUHHUHU IIPOBOAAT peke
(puc. 126).

BocronsayeMca KeJIe3HBIMHA ONHWIKAMH, UTO-
OBI IIOJIVIUTEL HNPEACTABIEeHNEe O KapTUHEe MarHuT-
HOT'O TIOJISI MIOCTOAHHBIX MarauTos (puc. 127).

JIMHUY MArHUTHOT'O IIOJA TTOCTOAHHOI'0 MATHU-
Ta — 3aMKHYTEIE, KaK U IMHUHA MATHAUTHOTO IT0JIS
TOKA. BHe MarsmurTa OHH BLIXONAT HU3 CEBEPHOIO
IIOJII0CA MArHUTA U BXOAAT B I0O’KHEBIHN, 3aMEIKAACH
BHYTPH MaruuTa.

Ha pucynake 128, ¢ mokasaHbsl JTHHHUYM MATHHUT-
HOT'O IIOJISI ABYX MATHUTOB, OOpAIIEéHHBIX OPYT
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Puc. 128. MargEnuTHLIE
JUHWH DO JBYX
MarsuToB

K APYTY OJHOMMEHHBIMHU OJIOCAMH, 4 HA PUCYH-
Ke 128, 6 — ABYX MarHuUTOB, OOpPAIIEHHBIX JIPYT
K APYT'Y PA3HOMMEHHBIMU TOJIOCAMHA.

@ 1. HD‘]BM}’ Aad M3yUIeHHd MardfviTHO'O OHOJId MOXHO HCIIONB30BATE He-
. F

nesnble omuaku? 2. Kak pacmomaramorcs jKejie3HbIe OMUJIKH B MArHHT-
HOM TI0JIe IPAMOTO MPOBOAHHUKA ¢ TokoM? 3. UTo HA3RBAIOT MATHATHOMN
muarei? 4. OMUITHATE OMBIT, TO3BOJAOINTHHA NOKA3aTh, YTO HATIPABICHHE
MATHHTHBIX JHHHH CBA3AaHO C HAIOpaBJIeHHEM TOKa B IPOBOJHHEE.
5. ChopmynupyiiTe mpasmwio GypaBanka. 6. Kak MOXHO MOTyYATE TIpemn-
craBJeHHe 0 MAHATHOM IOJIe MOCTOAHHOrO MarauTa?
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1. Ha pucynxe 129 wm300pakéH IPOBONOYHBIH IPAMO-
YIOABLHUK, HAIIPABJEHHE TOKA B HEM IIOKAa3aHO CTPEeJIKAa-
mu. [lepeuepruTe PUCYHOK B TeTpalb M, MOJIL3YACH IIpa-
BWIOM OypaBuMKAa, HAUEPTHTE BOKPYT Kay<JOW W3 ero

' YeTHIPEX CTOPOH IO OQHOM MATHUTHOH JMHHH, YVKA3aB
J _ 1 CTPeNIKOi eé HaTTpaBIeHHe.

2. KaxmM momrocom ]IOBBPH@.’I‘CH K HaﬁJIIO,H;aTB.TIIO MAargsuaT-

Pwo. 129 Had CTPeJKa, ecJid TOK B IPOBOJHHKE HAIIPABJIEH OT A
K B (puc. 130)? UamenuTcA JH OTBET, €CIH CTPENKY II0-
A B MECTHTE H ?
s aj] IpoBOIIOM
3. Ha nony nabopaTopuu o[ JTHHOJEYMOM I POJIOKEH IIPs-
Mot npoBoj. Kax ompemenuTs MecTo HAXOMKIEHUA IIPO-
-m) , BOJA A, HE BCKPLIBAdA JIMHOJIeyMa?
b
Puc. 130

EE MAFHUTHOE MOJIE KATYLLKU C TOKOM.
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KoMm. Paccmorpum Tenmeps ApYrou caydam, KOTO-



Puc. 131. Ilpursaxenne
JKEeJIe3HBIX OIHJIOK
KATYIIKOH C TOKOM

Puc. 132. MarauTHEIe
JMHHAH KATYIIEHA
¢ TOKOM

Hampasneane
TOKA B BUTKaX
CONIeHOUAA

Puc. 133. Onpeneneane
HaIpapIeHUA JTHHHA
MATHHTHOTO IOJA
BHYTDH COJICHOHMIA

PBII IIpeAcTaBJaAeT HaMOONBINIHNKM NpaKTHYeCKHI
MHTEepec: MarHUTHOE IIoJie, cO3aBaeMoe KaTyII-
KOM ¢ TOKOM.

YcerpoiicTBo, m3obpaxénHoe Ha pucynke 131,
HasbIBAIOT coJleHoudom Wan Karymkoi. OHa co-
CTOUT M3 DOJIBIIIOTO YHCJIA BUTKOB IIPOBOIa, HAMO-
TAHHOTO BILIOTHYIO Ha IMUJIMHIAPUYECKHUN KapKac,
M3TOTOBJIEHHBIN U3 AuaieKTpuKa. Ilpu nporeka-
HHMH TOKA II0 KaTYIIKe BOKPYT Heé BO3HKAaeT Mar-
HUTHOE II0JIe, JKeJe3Hble OIMUIKH IPUTATHBAIOTCA
K €€ KOHI[aM, T. €. KATYIIKA ¢ TOKOM CTAHOBHUTCSA
MarguToMm. IIpm oTKII0OUEeHNH TOKA OIMAJIKHKA OTIIA-
IaIoT.

C moMOIbI0 MAarHUTHBIX CTPEJOK WX JKeJes-
HBIX ONWJIOK MOMKHO HAWTH (GOopMy MATrHHUTHEIX
anEni katymiku (puc. 132). Kak 1 y BUTKa ¢ To-
KOM, JIJMHAH MATHHUTHOTO HOJA KATYIIKHA C TOKOM
MIPeACTABIAIOT cO00M 3aMKHYTHIE KpPHBBIEe. BHY-
TPHA KATYIIKKM MATHHUTHBIE JUHAHW TOYTH IIapaJ-
JeJbHBI IPYTr APYrY, a CHApPYsKH OHH HMCKPHBJIA-
IOTCA U 3aMBLIKAIOTCA.

MarHuTHOe IOJie KATYIIKH ¢ TOKOM II0m00HO
ITIOJII0 IIOCTOSHHOTO IIOJIOCOBOTO Marumra. Kax u
MAarHuT, KATYIIIKa ¢ TOKOM UMeeT ABa IIOJIca —
CeBepHBIN M I0JKHBIN, PACIIONOKEHHBIX Ha €€ TOp-
1nmax. BEe KaTyIIIKM MarHUTHLIE JUHHAKA HalpaBJe-
HBI OT CEeBePHOTO ToJ0ca K 1oyHoMY. J[[Be KaTymr-
KM WJIM KaTyOIKa W MArHUT B3aWMOAEHCTBYIOT
II0I00HO ABYM MAarHUTaM.

Ilna ompeneeHWs HAIPABIeHWA JUHUNA Mar-
HUTHOT'O IIOJISA COJIEHOHWJA YIOOHO IIOb30BATBLCH
npaéunom npaeoll pyKu: eciu 00XBaTHTH CO-
JIEHOU]I JIaJOHbIO IPABOH PYKH, HANIPABUB YeThI-
pe mMaJgblla M0 HANMPAaBJEHHMIO TOKA B BUTKAX, TO
OTCTABJICHHBIH OOJBINOH Imajeln IIOKAKeT Ha-
npaBjeHHe JUHHI MAarHUTHOTO MOJA BHYTPH CO-
Jenouna (puc. 133).

3HadA HallpaBJIeHHe TOKa B COJIeHOHJe, II0 IIpa-
BILIY IIPABOM PYKH MOJKHO OIIpEeIeIMTL HalpaBJe-
HMEe MATHUTHBIX JUHWI 0JsA BHYTPH HEro, a 3Ha-
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Puc. 134. [leiicTeHe MATHATHOTO
MOJIA KATYITKW

Puc. 135. [leiicTeHe MATHATHOTO OJA
KaTYIIKH ¢ KeJIe3HbIM CePILeYHHKOM

YHUT, H €70 MarHuTHEIe IoJaocekl. M Ha-
000pOT, 10 HAIIPABJIIEHHAK MATHHATHBIX
JUHUH TOJA BHYTPH COJIEHOUIA MJIH
PACIIONIOZKEHHNIO er0 IIOJIIOCOB MOKHO
OIIpele;INTh HATIPpABIeHHEe TOKA B BUT-
Kax COJIEHOHIA.

Kax MOXHO yCHUJIHUTH MATHHUTHOE
JercrBue KaTymku? OnbIT MOKa3bIBa-
€T, 4TO IIPH OANHAKOBOH CHJIe TOKAa Ka-
TYIIKAa ¢ OOJIBIIIMM 4YHCJIOM BUTKOB
IPUTATHBaET OOJbINe KeJIe3HbIX OIU-
JIOK, YeM KAaTVIIKAa ¢ MeHBIITUM YH-
cioM BHTKOB. CiepoBaTenbHO, MdaAz-
HUMHoe Odelicmeue KamMywkKku ¢ mo-
KoM memM cuJJbHee, wem Ooabuie Yucao
8UMKO8 8 Hell.

MaruuTtHoe JelicTBHe KATYIIKH 3a-
BUCHUT U OT CHJIBI TOKA B Heu. [l1a BeI-
ACHEHMA DTOM 3aBHCHMOCTH cobepéem
NIeKTPUYECKYIO eI, U300 parkeéHH VI0
Ha pucyHke 134. Cuny Toka B Ilelln
fymeM HM3MeHATL peoctaToM. CyauTs
O IeMCTBMM MArHUTHOTO IIOJIA KaTyIII-
KH ¢ TOKOM MOMKHO II0 KOJUYECTBY
I'BO3AUKOB, ITPUTAHYBIIHUXCA K HeI.
OneIT TOKAa3LIBaeT, 9TO Npu yeeauie-
HUW Ccuabl Mmoka Oeilcmeue mazHum-
HO020 NOJA KAMYUWKU ¢ MOKOM YCUIU-
saemcs, Npu ymeHbuleHuu — ocaaob-
Jasemcs.

Mo:XHO YCHJIUTh MAarHUTHOE JIeHCT-
BHEe KATYIIIKHA ¢ TOKOM, BCTABUB B Heé
JKeJe3HbII CTepiKeHb — CepAedYHHK
(puc. 135). CaregosBaTenbHO, MAZHUM-
Hoe delicmseue KAamMywKu ¢ cepoeviru-
KOM CUJIbHee, YeM Mmoil lte KamywKu
0e3 cepleuHuKa.

I RBT'YIIIRY C JKele3HBIM CepAevYyHHKOM HA3BIBAKT 3JeKTPOMATHHTOM.
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Puc. 136. [Tyroobpas-
HBIH 3JIEKTPOMATHHAT

Puc. 137. IIpumeneHHE
3JIEKTPOMAarHHATOB

Puc. 138. MarauTHBIH
cenapaTop

dnexrpoMaruur (puc. 136) mpuTAruBaer xe-
Je3HbIe IpeIMeThI JIUINEL TOTJa, KOorja B ero Ka-
TYIIKAX TedeéT TOK. IloaTOMY 3JIeKTpOMATHHUTOM
JIerK0 VIIPABIATL — HYMKHO JHUIIL 3AMKHYTE HIN
PA30MKHYTE €ro 3JeKTPHUYECKYIO Ienb. YAo0HO,
4YTO0, U3MeHdAsd CUJIY TOKAa, MOMHO pPeryJUpOBATh
MarsuTHOE JeCTBHE 3JJeKTPOMAarHuTa.

B 3aBHCHMOCTH OT Ha3HAYEHUA dJeKTPOMATHH-
THI MOMHO H3TOTABJIUBATL CAMBIX PAa3JHUYHBIX
pasMepoB. JJIEeKTPOMAruMuThI, obaazarwInmue 00Jb-
IO NOABEMHON CHUJIOM, MCIIOJL3YIOT Ha 3aBOJax
I TIePeHOCKHU TAMKENBIX CTAJNBHLIX UJIH UYIYH-
HBIX U3JeJUHi, CTPYAKEK, CIUTKOB (puc. 137).

Ha pmcynke 138 nokasan B pazpese MdzHUM-
HbLll cenapamop niisa 3epHa. C IOMOIIIBIO ceapa-
TOpPa OTAEJAIOT II0JIe3HbIe 3€éPpHA 3JIAKOBLIX KYJIb-
TYP OT CEMAH COPHAKOB. [[JIsT 9TOr0 B cMeCh CeMAH
COPHAKOB M TOJE3HBIX 3JaKOB A00aBIAIOT Mar-
HUTHBINA IOPOIIOK. 3€pHA 3JIaKOB IVIaJJKHhe, a ce-
MeHa COPHAKOB ITepoXoBaThIe, IIO3TOMY K COpHSA-
KaM OPWIKIIAI0T YaCTHYKH MArdHHTHOT'O IIOPOII-
Ka. ITy cMech I BpICRIIAIOT H3 OyHKepa Ha
BpalmamoIinuiica 6apaban 2, BHyTpA KOTOPOTO Ha-
XOIWATCA HEIIOABWKHLIH aneKkTpoMarauTr 5. Ceme-
HA COPHAKOB 4 ¢ YACTUYKAMU TIOPOIIKA IIPUTATU-
BAIOTCA MAarHHTOM.

IIpu moBopoTe 6apabana ceMeHa COPHAKOB BMe-
cTe C YacTHIIAMH IIOPOIIKAa U 3épHa 3J1aKoB 3 pas-
IelIAI0TCA MU IIoOHafaloT B pasHble éMKocTH. Tak
3€PHO IIOJEe3HLIX 3JIJAKOB OYHMINAIT OT HEeHVKHBIX
IpHUMeCce.

CyiiecTBYIOT MarHUTHBIE celapaTopbl, KOTO-
pLle HCIOJL3YIOTCA M B APYrux 006JacTax IIpo-
MBIILIEHHOCTH: B IleXaxX II0 IIPOHU3BOJACTBY CTeKJa
M ILIACTMACCHI, XUMHYECKOH M JepeBooOpabarn-
BalOMIeil NMPOMBIILIEHHOCTH, HA IIPeJAIpUATHAX,
KOTOpLIE 3aHMMAIOTCA YTHAH3AIMel U mepepa-
DOTK O TBEPABIX OBLITOBBIX OTXOLOB.

O: 1. Kax MOKa3aTh, YTO MArHATHOE IMOJ€¢ KAaTYyIIKHA C TOKOM ]:[D,II;OGE[O Mar-
L]

HHTHOMY TOJIIO0 nojgocoBoro MarauTa? 2. ChopMynupyiiTe mpaBuio mpa-
BO# pyKH. 3. [lepeunciuTe cnoco6sl, KOTOPEIMH MOMKHO YCHJIHTE MATHHT-
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HOe JeHcTBHe KATYIOKH ¢ ToKOM. 4. YTo HaseIBAIOT BIeKTpOMarHuToM?
5. Ina kakux 1eleil HCIOJABL3VIOT Ha 3aBOfaX syeKTpoMarauThi? 6. Kax
YCTPOEH MATHHUTHBIM CenapaTop A 3epHa?

1. B kakom HAMMPpABJIEHHH YCTAHABJIHBAETCHA HATYIIIKAa C TOKOM, IHOABE-
meHHad Ha JJHHHBIX TOHKHX ]IPOBO,EI;HHE.EX?

2. Korna meT mepeMelenud Teja, TO, KaK Bl yiKe 3Haere, paboTa He CO-
pepimaercsa. Ha uto, mo BameMy MHEHHK), PAcX0OAYeTCA DHEePrud, MoaBO-
AAMAaA K 3JIeKTPOMATHUTY, KOT/Ia OH «IePKUAT» Ipy3?

3. lMouemy wpu moBopote 6apabana (cMm. puc. 138) cemena cCOpHAKOB U Ua-
CTHYKH MOPOIIKA OTHAJAIOT, A4 HEe OCTAIOTCA Ha €T0 HOBePXHOCTH?

Ny
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1. OnpepenuTe HapaBIeHHE TOKA B KATYIIKE H IMOJHOCH HCTOYHHKA TOKA
(puc. 139), eciu IpH TPOXOKIEHUH TOKA B KATYIIKEe BOSHHKAIOT YKa3aH-
HbIE HA PHCYHKE MATHHTHBIE TIOJIOCHL.

U5 T T R O T 1 1 il
LN LW L b W L L

S e 010

Puc. 139 Puc. 140

N S
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2. HanopaBnenme ToKa B BUTKax OOMOTHKH MOAKOBOOGpPA3ZHOTO 3JIEKTPOMAr-
HHUTA MoKazaHo crpenxkamu (puc. 140). Onpenenure TOMHOCH SJIEKTPO-
MATHHTA.

Pene n ux npyumeHeHUs B TEXHUKE

B pasnuyHbix 06n1acTax TEXHUKKM, 0CODEHHO B aBTOMAaTUKE, LLIMPOKO NpUuMe-
HAKOTCH ANEKTPOMAarHUTHbIe NpUbopLI, Ha3biBaeMble peJie.

OCHOBHOW 4acTbl0 BCAKOro pene siBnsieTcsa anekrpomarHut. Korga no o6-
MOTKE 3NEeKTPOMarHmTa npoxoauT TOK, AKOpb T NPUTArMBaeTCA K anekTpomMar-
HWUTY, a CKperniiéHHasa C HUM niacTuHa 2 3amMblKkaeT KOHTakTbl 3 (puc. 141). Llenb
aneKTpoOMarHMTa Has3biBaKT NEPBUYHON LENbLI0 pene, a uenb, 3aMblkaemyto
KOHTakTaMmu, — BTOPUYHOMN.

Korpa B nepBMYHOM UEeNW pene Toka HEeT, npyxwuHa 4 OTTAruBaeTr AKopb,
U KOHTaKTbl 3 pa3MbIKalOTCS.
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Puc. 141. YcTpoiicTEO pelle

Eih

36 B

—0
| j 220 B

MpumeHeHue pene NAaET BO3MOXHOCTb YMNPaBnATb AOBOJMILHO CIOXHLIMU
npoueccamMmm Ha pPacCTOAHUM, Hanpumep, nyckare 1 OCTaHaBNMBaTb 3N1EKTPO-
OBUraTenn pasvyHbIX MallvH, OTKPbLIBATbL U 3aKpbiBaTb KpaHbl HA Tpybonpo-
BOAAX, perynMpoBaTtb Harpee nevyeu v T. n. [Npr4ém HanpskeHue B neperyYHOM
Lenu MoxXeT ObiTb ManbiM, 4TO 9KOHOMUYECKU O4eHb BbIFOAHO.

A
oy

Kaxue maMeHeHHA DpoH3OHAYT B pabore pesie, eCIH 3aMEHHTE IPYIKH-

~ uy 4 (cMm. puc. 141) npyxunoi Hoabiei sKECTKOCTH?

CepepHbBIH
reorpaduyecKui
MOJI0C

O uBI
reorpapruecKi
ITOJIIOC

Puc. 142. JIluaun

MATHHTHOI'O IOJA
3emm

MAIrHUTHOE NOJIE 3EMJIA

M3 kypca reorpaum BaM U3BECTHO, YTO 3eMJIA
nMeeT cOOCTBeHHOe MarHuTHoe mojae (pmc. 142).
YOpoIéHHo eé MOKHO pacCMaTpPHUBAaTh KaK 00JIb-
III0M II0JIOCOBOM MATI'HUT.

MarauTHbIE M[OJIOCHI SEeMJH ONpPeaessIOTC
KaK yCJOBHEIEe TOUKHU (HebobInue odmacTu), B KO-
TOPbIX MArHUTHBIE JHUHUMW IIepIeHJUKYJIAPHbLI
3eMHOM moBepxHocTH. HO)KHBIA MariWUTHBINA IIO-
nioc 3eMnan HaxoguTcA BOmu3u CeBepHOTo reorpa-
(pmuecKoOro I0JIOCA, a CeBePHBIA MATHUTHLIN ITIO-
nioc — BOmusu K):KHOTrO0 reorpamIecKoro IoJrio-
ca (cm. puc. 142). ITockoabky reorpadpmyeckKue
M MATHUTHBIE IIOJIOCHEI 3eMJH He COBIIajalorT,
crpeaka xkommaca (puc. 143) Toapko nmpubIM3uU-
TeJbHO YKa3bIBaeT HallpaBJeHUe Ha ceBep.

HccnemopaHuA MOKA3LIBAIOT, YTO ITOJIOKEHUSI
MATHUTHBIX IIOJIFIOCOB 3€MJH MEAJIeHHO M3MeH:A-
IOTCA CO BpeMeHeM, IIPUYEM CKOpPOCTH apelida
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Puc. 143. Komnac

MarHuTHble Bypu:
a — Ha ConHue;
6 — Ha 3emne
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IOMKHOTO M CeBEPHOTI'0 MArHHUTHBIX IOJIIOCOB pas-
amuaoTceda. [To mamaeiM Ha 2020 r. ceBepHBIH u
IOMKHBIA MATHHUTHBLIE IIOJIIOCHEI MMEJIH COOTBETCT-
BEeHHO KoopauHATHEI 64,1° 10. m., 135,9° B. 0. u
86,5°¢c. 1., 162,9° B. 1.

3eMas obgagaeT MArHUTHBIM IIOJIEM B OCHOB-
HOM OJlaromaps CBOeH CTPYKType H IIpoleccam,
IIPOHUCXOAAIINM B €€ Aape, — KOHBEKIUH MKHJI-
KHX METAJIJIOB BO BHeIITHEeM sape 3eMJIH, I'ie Te-
KYT sJieKTpHudYecKkue Toku. Maraurnoe moje 3eMm-
JI OpPOCTHPAaeTcsa Ha HeCKOJLKO THICAY KUJIOMe-
TPOB U CO3JAET 3AIlUTY OT IIOTOKA 3apAKeHHBIX
4acTHIl, ncnyckaeMbix CoJIHIIEM.

OrpoMHOe 3HadeHHe HMeeT MATHHUTHOE IIoJe
IJIA CHCTeM HaBHUIallMH CYAOB, JIETATEJbHEIX all-
IIapaToB U KOCMHUYeCKHX KopabJieii.

Kax BbI 3HaeTe, BO MHOI'HX MecTaxX 3eMJIM HMe-
IOTCA 3aJIeKH JKeJIe3HOH pPy/Abl, KOTOpad IIpeacTaB-
JIsieT cob0l MpUPOMHLINA MaruuT. Ecan 3ae:xu xe-
JIe3HOM pyAbLl Ha HeOOJLIIOW IIyOMHE 3HAYH-
TeJILHLI, TO B 3THX 00JIacTAX MArsuTHAA CTPEJIKa
CYIIIECTBEHHO OTKJIOHSETCA OT HAallpaBJIeHHs Ha
MAarHHATHBIe IToiockl 3eman. IlosTomy Takme oba-
CTH HAa3LIBAIOT O0JACTAMH MAZHUMHOU AHOMA-
auu (B 1ep. ¢ rped. «OTKJIOHEeHHE, HeIPaBHJIb-
HOCTh» ). HWMaBectHsl Bpasunbcxkaa, Kamanckas,
Bocrouno-Cubupcrkasa, Kypckasa (ogHa m3 Kpyi-
HeHIITNX ) MAarHUTHEIE AHOMAJIHH .

OTKJIOHeHU A MArHHUTHOW CTPEJKH OT OKUjae-
MOI'0 HAIIpaBJIeHHA MOT'YT OBITH He TOJbKO IIOCTO-
AHHBIMH, KaK B 00JIaCTAX MATHUTHBIX aHOMAaJIHI,
HO U KPATKOBPEeMEeHHBIMM. OTO HPOHUCXOLUT M3-3a
M3MeHeHHH MarHUTHOTO IOoJId 3eMJIH B pe3yabLTa-
Te B3aUMOJIEHCTBUA ¢ HAM 3apAKeHHBIX YaCTHII,
BpiOpaceiBaeMbIx COJIHIIEM B IEePHOJ CBOEH akK-
TUBHOCTH. Takue M3MeHeHHUA MATHHUTHOTO IIOJIA
3eMJI Ha3bIBAIOT MazHumHsLmu 6ypamu. Oan
COIIPOBOKIAIOTCSA HEe TOJBKO KPACUBLIMU IIOJIAP-
HBEIMH CHAHHUAMH, HO U HENPUATHLIMHA COOAMU B
paboTe pagHO3IeKTPOHHOH anImapaTypbl, CHCTEM
CBA3YU M HABUTAILWH.
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3a cOCTOAHNEeM MarHHTHOTO II0JIA 3eMJIH BeJeT-
cA IMOCTOAHHOEe HabIomeHne HA3eMHBIMH CPEJCT-
BAMH U THAPOMETEOPOJOTMYSCKUMH CIIYTHHKaAMH.

MaruuTHoOe II0JIe UMeeTCda U Y APYIUX ILJIaHeT,
ganpumMmep y Carypua um IHnwmrepa. MaraurHoe
nojye IOnurepa B 20 pa3 cunbHee, 4eM II0JIe 3eM-
an., MexnnameTrHoe MarHUTHOE II0JIe IIPHMEPHO
B 1000 pas cimabee MarHuUTHOIO IIOJA SeMJIH.
Y CosHia marguTtHoe mmone npumepuo B 200 pas
cunbHee, yeM v 3emuan. Ho o6HApYKeHEI 3BE3IHI,
YV KOTOPBIX MATHUTHBIE TIOJIA B COTHU U JeCATKH
TBICAY pa3 cCUJIbHee, yeM y CoHIa.

1. Yem 06BACHUTE, YTO MATHHTHAA CTPEJIKA YCTAHABIHBAETCA B JAHHOM
MecTe 3eMJIH B ONpeieIéHHOM HanpaBieHun? 2. [ie HaxogATCA MATHHT-
Hble moackl 3emnu? 3. OcTarTesa JTH HEM3MEeHHBIMH ITOJOMKEeHHSA I0¥KHO-
o ¥ CeBEPHOTO MAarHUTHHIX TOM0COB demunu? 4. Yro Takoe MarHUTHAS
apomanua? IIpueeguTe mpuMepsl Takux obaacrteii B Poccun. 5. Yem 06B-
SICHAIOT ITOABJIEHHE MAarHUTHEIX Oyps?

e
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1.
2.

KaxoBo yeTpolicTBO H IPHHINI JeHCTBHA KOMIIaca?

ITpu moAroroBKe MEepBBLIX MOJETOB caMoJIeToB K CeBepHOMY MOJIOCY MHO-
0 BHUMAHUA WHYKeHEePHI YAeJAH BOIPOCY OPHeHTAITHH caMoJiéTa BOIm-
3M MOJIIOCA, TAK KAK TaM OOBEIKHOBEHHEIE MATHHTHBIE KOMIACHl paboTator
OYEeHB ILUIOX0 B NPakTHYecKH HenpuroaHel. [Touemy?

B xaxom mecTe 3eMIH MArHHTHAA CTPeNKa 000MMH KOHIIAMH MOKAa3LIBA-
eT Ha 1077

OEACTBUE MATHUTHOIO NMons _
HA NPOBOAHUK C TOKOM. NPABUNO NEBOU PYKH

Br1 y:xe 3Haere, 4TO Ha IPOBOJHHK C TOKOM,
IOMEIEHHbIA B MArHUTHOE II0Jie, HJelCTBYEeT He-
KoTopasa cuja. OnpegenumM, OT 4ero 3aBUCHUT Ha-
IIpaBJIeHHe 9TOU cuabl. BodbMeéM TpexXcTOPOHHIOI
pamry ABCD, n3roToBJeHHVIO U3 MeJHOH IIPOBO-
JOKH, ¥ IOABECHM TaK, 4TOOBI OHa MOTIJIa cB0oOO-
HO OTKJIOHATHLCA OT BEPTHKAJIH, a eé cropoHa BC
HaXOAWUJIACh MeXKJIY IoJI0caMi MarHuTa.
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HMszonupylomada nrrasra

a)

6)

Puc. 144, JlelicTBre MATHHTHOrO OJIA Ha IPOBOJJHUK € TOKOM

[Ipun 3aMBIKAHWHM KJIOYAa B IelIH BO3HUKAaET
IIEeKTPUYECKHUN TOK, W pPaMKa OTKJIOHAETCA OT
BepTukamnu (puc. 144, a).

Mamenum HampaBaeHue ToOKa B rienu. [Ipu aTom
U3MEHUTCA U HaIlpaBJIeHUe IBUKeHUA IIPOBOLHU-
ka BC (puc. 144, 6), a 3HA4YUT, U HAIpaBJeHUE
OelCTBYIOIeN Ha Hero CUJbI.

Hanpasienue CHILI H3BMEHUTCA M B TOM CJY-
gyae, eclid, He MEHAdA HallpaBJeHUsA TOKa, IoMe-
HATH MEeCTaMW MOJIOCckl Maruura (puc. 145), T. e.

Puc. 145. HanpaBsjieEHe cHIEI,
JeHCTBYIOINEH B MAHUTHOM TIOJIe

HA IPOBOJHUK € TOKOM, 3aBHCHT

OT HAIpABJIeHHA TMHUHA MarHA THOI'O IIOJIS
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MN3MEHHUTL HalpaBleHHe JHUHHN
MAarHUTHOTO II0JIA.

CnemoBaTenbHO, HANPABJAEHUE
moxa 6 npos8odHUKe, HanpasJe-
HUe JUHUL MAZHUMHO20 NOJA U
HanpasieHue cuavt, deilcmeyio-
weik. Ha npPoBoJdHUK, CBA3AHbL
Mmedcdy coboit.

Hanpasnenue cuabl, OelCTBY-
IOIell Ha IPOBOAHHUK C TOKOM B
MAarHHTHOM II0JIe, MOJKHO oIIpeae-
JIATH, IIOJIB3YACH NLPASULOM JLe-
601U PYKU.

B mauboJiee mpocTroM cJiydae,
KOT/Jla TPOBOAHUK pPACIIOJIOMKEH
B ILIIOCKOCTH, IIepPHeHIHUKYJIAP-




Puc. 146. IlppvmeBeHnE
OpaBHIIA JIEBOH PYKHI
K IPOBOJHAKY € TOKOM

Puc. 147. IIppumeHeHHE
OpaBHJIA JI€BOH pYKA
K 3apAMKEeHHBIM YaCTH-
maM, JBUKVIIHUMCH

B MarHMTHOM Iojel

HOM JUHMAM MATrHUTHOT'O IIOJIA, 9TO IPaBHUIO 3a-
KJIfo49aeTcd B caenyiomneM (puc. 146): ecoiu JieByro
PYKY PACHOJIOMKHTH TAK, YTOOBI JHHHH MATHHUT-
HOT'0 MOJIsA BXOAWJIH B JIaTOHb IePHeHIUKYJIAPHO
eil, a YeThIpe Najblia OB HANIPaBJIEHBI 10 TOKY,
TO OTCTaBJeHHBIM Ha 90° GospIoil Masen Mmoka-
JKeT HANpaBJIeHHe [elCTBYKINel Ha NMPOBOJIHHK
CHJIBI.

Kax BBI 3HaeTe, 2JIeKTPUYECKHUNA TOK — B5TO
VIOPAZOUYEeHHOE ABHMKEHNe 3apSKeHHbIX YaCTHII.
IleiicTBMe MArHUTHOTO II0OJI HA OPOBOJHHK C TO-
KOM €eCTh Pe3yJIbTAT ero AeHdCTBUA Ha ABUKYIIHAe-
cA 3apsAsKeHHbIe YACTHIILI BHYTPH IPOBOAHUKA.

C moMoIIbI0 IpaBWIa JEeBOM PYKHA MOMKHO OIIpe-
IeINUThL HAIpaBIeHWE CHUJbI, ¢ KOTOPOil MATHUT-
HOe II0JIe NeHCTBYEeT HAa OTHEJIbHO B3AThHIE JIBHIKY-
IHecsad B HEM YaCTUILI, KAK IIOJIOMKHUTEJIbHO, TaK

U OTPHUIATEJILHO 3apAKeHHLIE.

Ilna sanbojiee IPOCTOTO caydas, KOTIa Y4acTH-
1a ABUKETCA B ILIOCKOCTH, I€PHEeHIUKYJIAPHOM
MATHATHBIM JIMHHUAM, 3TO IPaBUJIO0 GOPMYIHUPY-
eTcsa ciaenyroimmM obopasoMm (puc. 147): ecam Je-
BYI0 PYKY PACHOJIOJKMTH TAK, YTOOBI JIMHMHM MAar-
HHUTHOTO TMOJA BXOAWJIH B JIaJ0Hb NEepPHEeHIHKY-

1 Ecnu MarHUTHREIE JTHHHH PACIIONOMKEHE] [IEPIIEHIHKYIAPHO ILTOCKOCTH PHCYHEA
W HallpaBJeHBI OT HAC, HX Haoﬁpaﬂcam KpecTHKaMHi, a eCJIFM K HAM — TOUKaMH.
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Puc. 148. MargnTsroe
ToJie He JelcTBYeT
B CJAYYAAX, €CJH Opd-

MOJHMHEeWHBIA TpOBOJ -
HAK C TOKOM HJIH
CKOPOCTh ABHKYIIeiics
3apAKEHHON YACTHIILI

TapaJLieIbHE] JIMHAAM =3
MATHUTHOT'O MOJIA HJIH
COBIAJAIOT C HUMH a)

—

'
3

6)
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JSIPHO €, a YeThIpe MajJbla OBLIM HANPABJEHBI
0 ABMIKEHHIO MOJOKHUTENBHO 3apAKeHHOH ua-
CTHIHI (MJIM IPOTHB JBUKEeHUA OTPHLIATEJHHO 34a-
PAKEHHOM), TO oTcTaBieHHBI Ha 90° Goabmon
naJjiern; MOKakeT HAaINpaBJIeHHEe JeMCTBYIOIIeil Ha
YACTHILY CHJIBI.

CrnenyeT OTMETUTb, YTO CHJIA JAEHCTBHUA Mar-
HHUTHOTO II0JISA Ha IIPOBOAHHUK C TOKOM WJIA JBHKY-
IMYIOCA 3apsKeHHYI0 YaCTHIY paBHA HYJIIO, €CJI
HAIIpaBJIeHHE TOKA B IPOBOJHHKE WIH CKODPOCTBh
YACTHUIILI COBIIAMAIOT ¢ JIMHHUEH MArHUTHOTO ITOJISA
AU [mapaJuienabHa e (puc. 148).

1. Kaxoii oneIT MO3BOJIAET OGHAPYKUTE HAJTHYHE CHIIBI, JIEHCTBYIONEH Ha
IPOBOAHHK C TOKOM B MaruuTHOM moje? 2. Or uero 3aBHCUT HAIIPABJIEHHE
CHJIIBI, IEHCTBYIOMIEH HA TPOBOJHUK ¢ TOKOM B MarauTHOM mone? 3. Chop-
MyJTHPYHTE IPABUIIO JIEBOH DYKH AJA HAXOOAMETOCA B MATHHTHOM IIOJIE
IPOBOAHHKA C TOKOM; I/ JBHIKYINEHCA B BTOM II0JIe 3apAKeHHOH YacTH-
mel. 4. B kakoM ciiydae cuia ZeHCTBUAS MATHUTHOIO IIOJIA HA TPOBOJHUK
€ TOKOM HJIH JBHIKYINYIOCH 3aPMAKeHHYI0 YACTHILY PaBHA HYII0?

1. O6bsicEUTE, KAaK, MCIOJIB3Ys MPABUJIO JIEBOM PYKH, ONPENeHuTh HAa-
mpaBjieHue TOKa (eciaW 3HAEM, KAK HATPABJIEeHBI MATHUTHBIC JIHHUH H
medCcTBYOINAad Ha MPOBOAHHK CHJIA); HAIPABJIEHHE MATHHUTHBIX JIHHHA
(ecii W3BeCTHBHI HAMPABJIEHHUA TOKA M CHJIBI); 3HAK 3apaa ABIKYIIeHca
JACTHIEI (II0 HATIPABJIEHHI0O MATHUTHBIX JHHWUNH, CHJIBEI H CKOPOCTH IBH-
KEHHMA YACTHIIRI ).

2*. BocTiois30BABITHCE TTpABHIaMU OypaBYHKa W JIEBOH PYKH, TOTPO-
OyiiTe 00BACHUTH, TTOYEMY OapajielbHbIe TMPOBOAHHUEKH (cMm. puc. 91)
IPHTATUBAIOTCH, €CJIH TOKH B HUX HAIpaBlIeHbl OAHHAKOBO H OTTAJIKHBA-
I0TC#, eCIH TOKH B HEX IPOXOLAT B IPOTHBONONOKHEIX HAlPABIICHUAX.
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1.

Puc. 149

B Kaxyio cTOpPOHY IOKATHTCH JErKasa aTiOMUHHeBaA TPYOOUKA IIPH 3aMBbI-
Kanuu mend (puc. 149)?

Puc. 150

Ha pucyaxe 150 uzobpakeHEI JBA OTOJEHHBIX OPOBOJHHKA, COSTHHEH-
HEIX C HCTOYHHMKOM TOKAa, W JErKasa amomMuaueBas Tpybouxa AB. Bea
YCTAHOBKA HAXOAHUTCA B MATHHTHOM II0JE,

OnpegenuTe HalpaBJIeHHe TOKAa B Tpydouke A B, ecliu B peayIbTare Baa-
HMOZEHCTBHA STOTO TOKA C MarHHTHBIM IIOJIEM TPYOOUKAa KATHTCS IIO
OpOBOAHMKAM B HaIpaBJeHHH, YKasaHHOM Ha pucyHKe. Kakoil momioc
HCTOYHHUKA TOKA ABJACTCA MOJOKHUTEJHLHBIM, a4 KaKOil — OTpHIIATENE-
HBEIM?

Mexay momocamMu MarauTos (puc. 151) pacmoono:xkeHbl YeThIpe IPOBOJA-
HHKAa ¢ TokoM. Onpeenure HanpaBJIeHHe CHJIEI, NEHCTBYIOMIEH Ha KaiK-
IOBIHM M3 HHEX.

OTpunarensHO 3apAKEHHAA YACTHILA IBHIKETCH CO CKOPOCTBIO U B Mar-
auTHOM oJe (puc. 152). ¥VKamuTe HATIpABIIEHHE CHJIBI, ¢ KOTOPOH mMoJe
JelCTBYeT Ha YaCTUILY.

MarauTHOe TIOJIe JeiicTByeT ¢ ciioi F Ha uacTUIly, ABHMKYIIYIOCA CO CKO-
poctrio v (puc. 153). Oopenenure 3HAK 3apaga TACTHIIEL.

s BN | x  x  x

Puc. 151

Puc. 152 Puc. 153
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Puc. 154. MarauTtHaoe
moJe IepBoro MAarHuTa
CHJIBHEE, UeM BTOPOT0

Puc. 155. OnOkIT 10 H3MEPEHHIO CHAJIEI, i o
JefCTBYIONIeH HA TOMeIEHHBIH JeHCTBYIOIlled Ha IPOBOAHHK CHJILI

B MarduTHOE [10Jie IPOBOAHHK ¢ TOKOM 3aBHCHUT OT CaMOr0 MATHHUTHOTO IIO-
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MHAYKUMUA MATHUTHOIoO nonsd

Muorue U3 Bac HaBepHAKA 3aMedaJii, YTO OJHHA
MAarHHUTEI CO3A4AI0T B IIPOCTPAHCTBe DoJiee CHILHEBIE
moJis, yeM agpyrue. Hanpumep, mmoJie mepsoro mMar-
HHUTA, N300paXEéHHOro Ha pucyHKe 154, cuiabsHee,
yeM IoJjie BTOporo. IeicTBUTEeNIbHO, IIPU OTHOM
1 TOM K€ PACCTOSHUHU [0 I'BO3JEH, PACCHIIIaHHBIX
Ha CTOoJIe, CHJIa IPUTAMKEHNA K IIepBOMY MarHuTy
OKasaJiach JOCTATOUYHOH IJIA NPEOJOJEeHHUA CUJIBI
TAXKECTH OOJIBIINOr0 KOJWYecTBa I'BO3Meil, a cuia
MIPUTAMEHU A KO BTOPOMY — HeJIOCTATOYHOI.

Kaxoil sXe BeJMUYMHON MOMHO OXapaKTepHuso-
BATh MarHUTHOE moJe?

Iist ocanusa MATHUTHOTO IIOJISA BBOAAT CHJIO-
BYI0O XapaKTepHCTHUKY, NONOOHYI0 BeKTOpY Ha-

—»

IPAMKEHHOCTH E SJIeKTPHUYECKOIO II0JsA. ITY BeK-
TOPHYIO (pU3UYECKYIO BeJIMYHHY 0003HAYAIOT CHM-
—

BoJIoM B 1 HaspIBaloT uHOYyKYUel MAZHUMHOZ20
nonsa (M1 BEKTOPOM MATHHUTHONW MHIYVKILHUH ).

[losacauM, 9TO 3TO 3a BeJIMUUHA.

HanomHuMM, 4TO MAarHUTHOE II0JIe MOKET JIeiCcT-
BOBATHL C OIIPeNeJéHHOW CHJIOM HAa TIOMEIeHHBIN
B HEro ImpoBoAHUK ¢ TokoM. [lomecTum mpamonu-
HeHWHBINH yIacTOK NpoBogHuKa AB ¢ TOKOM B Mar-
HUTHOE II0JIe IIePHeHIUKYJIAPHO ero
MAarHUTHBIM JUHUAM (puc. 155). IIpnu
IIOKA3aHHOM Ha PHMCYHKe HallpaBJe-
HUH TOKa B IIPOBOJHUKE M PacHoyo-
JKeHUU TOJI0COB MarHuTa JeHCcTBYIO-
IrasAa Ha IIPOBOAHHMK CHJAa, COIJIACHO
IIPaBUIIy JIeBOI PYKH, OyAeT HAIpaB-
aJeHa BHH3. OnpemegnTs 3Ty CHIY
MOKHO, BBIYMCJIIUB BeC THPbKH, KOTO-
PYIO IIPUXOAUTCA NO00ABIATL HA IIpa-
BYIO Yallly BECOB JJIA UX ypaBHOBe-
IMTUBAHUA.

OmIEBITEI TOKA3LIBAIOT, YTO MOAYJIb



JA — 0oJiee MOIIHBIM MaArHMT AeHMCTBYeT Ha IaH-
HBIHA IIPOBOAHUK ¢ Ooawlnein cuioii. Kpome Toro,
CHJIa JeHCTBHA MAarHHUTHOI'O IIOJA Ha IIPOBOITHHUK
NIPAMO IPOIOPIIMOHANLHA AJAUHE [ 3TOr0 IPOBOJ-
HUKAa 1 ciyre Toka I B Hém. Ciuta Tak:xe 3aBUCHUT OT
OPHEHTAIIUH IIPOBOJAHHUKA C TOKOM OTHOCHTENIBLHO
MarHUTHBEIX TUHAHK. B ciaydae, Korjga mpoBogHHK C
TOKOM IIepPHeHAUKYJAPeH MAIHHTHBIM JIMHHUAM,
OPH IPOYMX PaBHBIX YCJIOBUAX CHUJIA MaKCHMAaJb-
Ha F_ __.

OtrHollleHne xe MOAVJIA CHIBL Fmax K OJJHhHe

max

—— | He 3aBH-
Il

npoBogHuKa [ 1 cmre Toxka [ [T. e.

CHT HH OT OJJHUHBLBI IIPOBOJHHMEA, HH OT CHJIBI TOKAa

B = Fmax
Il B HEM. OHO 3aBHCHAT TOJBKO OT MATHUTHOT'O HOJISA
A MOJKeT CJIVKHTL ero KOJIU4ecTBeHHOH XapaKTe-
PHUCTHKOH.

JTa BeIWMUYHWHA U IIPHHHAMAaeTCcd 3a MOAVIL BeK-
TOpa MAarHuTHOM HHIAVEIITAHM.

Mopayas BeKTOpa MATHHTHON MHAYKIUH B paBeH OTHOIIEHHIO MOTYJIA CHJIIBI
F_ ... ¢ KOTOpOil MAarHMUTHOE I0JIe JeHCTBYeT Ha PacHoI0KeHHBIN NMepIeH/TH-
KYIApPHO MATHUTHBIM JJUHUAM IIPOBOJHUK ¢ TOKOM, K cuje Toka I B mposof-
HHKe U ero aauHe [.

B = fmax

B CH egumHuIla MAarHUTHOM MHAVKIINH HAa3BaHAa
mecaa (Ta) B decTh 2JIeKTPOTEeXHHKA cepOCKOro
npoucxo:xkgeHusa Huxonwvt Tecawt (1856—1943).

YcTaHOBUM B3aHMOCBA3L MEXAY eTUHHIeH
MarsuTHOH WHAYKIIUWA U eJUHUIIAMHA JIPYyTUX Be-
amaunH CH:

H
1TJ1=1H+

3a HaIlIpaBJleHHe BeKTOpa MArHATHOH HHAOVEK-
IoIHHN B I[aHHDfI TOYEKe IIPHHHMAIOT HallpaBJlIeHHe,
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KOTOpO€e YKa3bIBaeT CeBePHBIN II0JI0C MATHHUTHOMN
CTPEeJKH, IOMeIIEHNHOH B 3Ty TouKy. Takum obpa-
30M, B KaXJ0i TOYKe IIPOCTPAHCTBA BEKTOP Mar-
HUTHONH HWHAYKIIMKA HAIPaBJIEH II0 KacaTeJaLHON
K MArHATHOH JIMHHUH B HANOPABJIeHHH 3TOU JIU-
HuH (puc. 156). ITosTomy Goiee TouHOE HA3BAHHE
MATHUTHBIX JUHAN — AUHUU MAZHUMHOU UH-
dyryuu (U1 AUHUU UHOYKYUU MAZHUMHOZO0
nons).

Ecan HAIPaBICHME K MOAYIb BEKTOPA MarHUT-

Puc. 156. BexkTop
MATHATHOH WHIVKIITHA HOM HHAVEIHH B O0HMHAKOBEI BO BCeéX TOUKAX He-

HaNpasJeH KOTOpo# obmactu mpocTtpanctBa (puc. 157), TO

0 KacaTe IbHOH % 06 F
v — MAaTrHATHOE II0JIe B 3TOMH 00/IaCTH Ha3bIBAIOT 0 0HO-

B KAKI0H TOUKe Mo PoOHbLM. B TpoTUBHOM cirydae II0Jieé HAa3bIBAIOT
HeoOHOpOoOHbLM.
ODHOPOAHBIM MOMKHO CUATATL MArHHTHOE II0JIe
BHYTPH COJIEHOMJA, AJHHA KOTOPOro HAMHOI'O
boansnie guamerpa. CpaBHUM 3TO IIOJIE ¢ IBYMSA He-
OJHOPOJAHBIMHA MATHHUTHBIMH IIOJNSAMH: IIOJIEM IIO-
! ' ' ! CTOAHHOI'O II0JIocOBOro mMarHura (puc. 158, a) n
IoJeM TOKAa, IPOTEeKAaIoIero mo mpaMoJMHEeNnHO-
MY yYacTKy nposoauuka (pmc. 158, 0).
l Jlerko 3amMeTHUTh, 4YTO B HEOJHOPOAHOM IIOJjie,
B B B B OTJHYHE OT OJHOPOJAHOIO, BEKTOP MAarHHUTHOM
| b : HHAYKIOI UKW MeHAeTcA OT TOYKH K Touke. Hampmu-
: :BI : | MEp, B KaKJI0OM U3 paccMaTpUBaeMbIX HEOJHOPOI-
! ! ! ! HBIX HoJeH (cMm. puc. 158) npu nepexoje U3 TOY-
Puc. 157. OgHOpOgHOE KH 1 B TOYKY 2 BEKTOP MAarHUTHOH MHAYKIIAH Me-
MarfMTHOE [1oJe HAETCA IO MOAVJIO, IPH Iepexole H3 TOYKH [

Puc. 158. B pasBRIX
TOYKAX HEOJHOPOJHOT O
MATHATHOI'O IOJIA BEKTOD
MATHHTHOM WHAYKIHA
MOKeT OBITh DA HUHBIM
KAaK [10 MOIYIIIO,

TAK W 10 HATIPABJIEHU IO
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1.

B TOYKY 3 — II0 HAIIPaBJIeHHIO, IIPH Iepexole U3
TOUYKH 2 B TOUKY J BEKTOP MAarHUTHONH MHAYKITHAHA
MeHdAeTCcA KaK II0 MOAYJII0, TAaK W [0 HampaBJie-
HUIO.

1. Kak Ha3BIBAIOT BEKTOPHYIO BEJINYHHY, KOTOPAA SABIAETCA XapaKTepHu-
ctukoit MarauTHOTO ntonA? 2. ITo kakoi ¢opMysIe onpegenaeTca MOAYIEL
BeKTOpa MarHuTHOH HHAYKOHH? 3. Kyna HanmpaBieH BeKTOpD MATHHTHOMH
vHAyKIuu? 4. B kakom caydae MArHUTHOE ITOJIe HA3BIBAIOT OAHOPOHEIM,
a4 B KAKOM — HEOJHOPOJIHEBIM ?

Kak saBmcHT cHia, JeHCTBYIOIIAS B JAHHOH TOYKe MATHHTHOTO IIOJIA HAa
MATHUTHYIO CTPEJKY HJIH ABHAKYIMHACH 3apAl, OT MATHHUTHON HWHIYKILHH
B 3TOH TOuKe?

. | YNIPAXXHEHUE 47

B ogHOpOZHOE MATHHTHOE IOJIe MEePHeHAUKYIADHO TUHHAM MATHHTHON
MHAYKIIUY IOMECTHIHM DPAMOJHHEeHHEIH npoBoguuk. Cuia Toxka B mpo-
pogauKe 4 A. OnpegennTe HHAVKIIHIO 3TOTO TOJIS, €CJIH OHO AeHCTBYET
c cuyoit 0,2 H ma kamasie 10 cM ZAOMHEBI TPOBOTHHUKA.

IIpOBOOHHE ¢ TOKOM IMIOMECTHJIH B ONHOPOSHOE MATHHTHOE II0JIe HepIeH-
OUKYJISPHO JUHUAM MATHUTHONH MHAYKEIHH B. Yepes HeKkoTopoe BpeMsA
CHJIY TOKA B MPOBOJHUKE YMEHBINIUIH B 2 pasa. UaMeHHIACH JI TIPH 3TOM
WHAYVKIAA B MarHUTHOrO MOJs, B KOTOpoe OBLI MOMENmEH MPOBOAHUK?
CompoBoEIAIOCE JIH YMEHBIIEHHE CHJBI TOKA H3MEHEHHEM KaKoH-1ubo
OpyToii huanuecKoil Bernuuukl? Ecmu ga, To 4TO 9TO 3a BeIHUYMHA H KaK
OHA H3MEHWIACE?

3NEKTPUYECKUN ABUrATE/b

IBu:KeHe IPOBOAHUKA C TOKOM B MAarHUTHOM
IIoJIe JIEKUT B OCHOBe PabOTHI a1eKmpuiecKozo
deuzamena (3IeKTPOABUTATEIA).

PaccmoTpuM npuHIun padoThl 2JEeKTPOIBHUIA-
TeJdA, UCIIONb3YA Ipubop, M300paKEéHHbId Ha pH-
cyuke 159. JIéerkaa npamoyrojgbHada pamka ABCD,
Haca’keHHas Ha BEPTHKaAJLHYIO 0Cb, MOMKET Bpa-
NIaThCA MEKAY IOJIOcaMHP MaruurTa. K KoHIaMm
paMKH IIPpAKPEIJIeHbI MeTaJUIndecKue NoAYyKOJlb-
ua 2.

Ilna coegnHeHUsT MCTOYHHKA TOKA W PaAMKH
CHOYKAaT MeTaJIJINYecK e INIACTUHKN — wémixu 1.
K KamoH IETKe NPHIKHUMAETCA IIOJYKOJIBIIO.
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Puc. 159. Bpanmeane paMKH ¢ TOKOM B MArHUTHOM IIOJIe
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OmHa mIETKAa Bcerma coegWHEHA C IIOJOMKUTEINb-
HBIM IIOJIIOCOM HCTOYHH KA TOKa, a Apyrada — C OT-
pHUILATEILHEIM.

[TocKkoJBKY paMKa ¢ TOKOM IIOMeIlleHa B Mar-
HHUTHOE II0Je, TO BO3HUKAIOT CHUJLI, C KOTOPBIMHA
MarHUTHOE II0oJie JAeMCTBYeT Ha IIPOBOAHHUK C TO-
KoM (pamky). IIpaBmyio JieBOM PYKHM MO3BOJAET
OIIpeNie;IMTh HATIPABJIEHUA 9TUX CHJI.

Tak xkak paMKa mnpejcTrasiadeT co00l 3aMKHY-
TBIA KOHTYP, II0 KOTOPOMY TEYeT 3JeKTPpUuYeCKHuH
TOK, TO B cTopoHax paMmku AB u DC (cMm. puc. 159)
TOK HUAET B IIPOTHUBOIIOJOMKHBIX HaIpaBIeHUAX.
ITpu sToM B Hauase HaO IOJEeHU A CHJIA, AeHMCTBYIO-
mias Ha ctopony AB paMku, OyaeT HAIIpaBJeHa OT
Hac, a cuJa, Jedcreyomada Ha cropony DC, — Ha
Hac. ITosTomy cToporsl pamku AB u DC 6yayT ne-
peMenIiaThCcsad B IIPOTHUBOIIOJOMHBIE CTOPOHBI H
paMKa IIOBEPHETCH II0 XOAY 4YacOBOM CTpeIKH,
ecJau cMOTpeTh cBepxy. IIpu saTomM BMecTe ¢ paMm-
KOM IIOBEepHYTCA MOJIYKOJBIIA M KaykJgoe IIpH-
JKMETcA K Apyrou mertke. TOK B paMKe U3MEeHHUT
HalpaBJeHHWe HA IPOTUBOIOJ0OKHOe, ITO obecre-
YHBAET IIPOJOJIKeHHe BpallleHuA PaMKH B IIPe-
HeM HalpaBJIeHHUH.

B peanbHBIX anmeKTpoABUTraTensax obMoTKa co-
CTOHUT M3 DONBIITOrO YHMCJIA BUTKOB IIPOBOJOKH. X
VEJIaIbIBAIOT B Ia3sl (IpopesH), caelaHHbIe BIONb



OOKOBOH IIOBEPXHOCTH JKEJIe3HOTO I[MJIMHIPA.
OTOT IMMWJINHAD HYMKEH A YCUJIeHUa MATHUTHOTO
nmonsa. Takoe ycTpPOWCTBO HA3LIBAIOT AKOpPEM
anekmpodeuzamena (puc. 160). MaruurHOeE
I10JIe IBUTATEA CO3IAaéTCA CUILHLIM 3JIeKTpOoMAar-
HATOM. OH IOAKIIOYEH K TOMY e UCTOYHUKY TO-
Puc. 160. STkops Ka, 9TO ¥ 00MOTKA AKOpA.

SJIEKTPOJBUTATEN ST I[TpoxomAmui o IMEHTPAJIBHOU OCH ¥KeJIe3HOI'0
IMAJUHAPA BaJl ABUTATENsd COEIUHAIT ¢ IIpubo-
pPOM, KOTOPBIA NPUBOJUTCA JBUTATEJIEM BO Bpa-
II[eHHeE.

OnuH U3 IMEepBLIX B MHUPE 2JIeKTPUYECKHUX JIBU-
raTejieil, IPUTOAHEBIX IJIA MPaKTHIECKOTO IIpuMe-
HeHUdA, ObLI M300peTEH pycckuM yuéHbIM Bopu-
com Ceménosuuem Axobu B 1834 r.

JNeKTpUUYeCKUe JBUTATEU MOJYIWIUA ITTUPOKOe
npuMeHeHue. [Io cpaBHeHUIO ¢ TEIIOBBIMUA JBUTA-
TeJSIMH, DJIeKTPUYECKHe IIPH TOH »Ke MOIIHOCTH
MUMeIOT MeHbInue pasMepbl. OHH He 3arpsa3HAIOT

OKPYIKAaIOIIyIO Cpelly, TAK KaK He BhIJe-
JISIOT I'a30B, AbIMAa 1 napa. UM He HyKeH

BEOPUC CEMEHOBWY IKOBM 3al1ac TOILIMBA M BOABI. JJIEKTPUYECKHe

(1801—1874) JOBUTATENNW MOTYT OBITH JIIOO0UA MOIITHO-
& CTH: OT HECKOJIBKHX BaTT (B JJIEKT-
Pyccrwnii guank, nzobperarens
B 061aCTH aeKTpoTexHMKH. TIpo- poOOpHUTBaX, JJIEKTPUIECKHUX TOYWIKAX
CNABUJICA OTKPLITHEM FANbBAHOINIA-  JIJIS HOXKEH) 10 COTEH U ThICAY KUJIOBATT
crun. ITocTponst nepeslit IpakTa- (Ha Kopabasax, sKcKaBaToOpax, IPOKar-
YeCHKH NPpUToAHBIN 3JIeKTPOABHUTA- H
Te1n, TeserpadHbi annapar, HBIX cTaHax). RoaddunueHT mojgesHoro
neuaTaroIH il 6YKBBI NeCTBUA MOIITHBIX 3JIEKTPUYECKUX JIBU-

raTejie MoyceT gocturats 98% .

@ 1. Ha xakoM ¢u3uUecKOM ABJICHHMH OCHOBAHA pafoTa SIeKTpPHUUYECKOTO
' neurarenss? 2. Ucmonesaya pucyHOK 159, omummuTe TpHHOIHO AeiicTBHUA
amextponeurarens. 3. [I[puBeguTe TpUMepPHI UCIONB30BAHUSA BIIEKTPHYIE-
cKHuX asurareieii. KakoBel UX MpeHMyINecTBa M0 CPABHEHHIO C TETUIOBBI-
mu geuratenamu? 4. KTo m Korma maobpés mepBRIM JI€KTPOABUTATENb,
MPHUTOMHBIH I MPAKTHYECKOTO IPUMEHEeHU A7

A IlycTe paMmKa ¢ TokOM (cM. puc. 159) noeepayaachk Ha yroa 90° u mpunana
HOJIOMKeHMe, MOKa3aHHOe IYHKTHPOM. YKaKHTe HAIPpaBACHHA CHJI, Iei-
CTBYIOIHX B 3TOT MOMEHT Ha CTOPOHBI pamMku. I[louemy pamka He ocra-
HABJIHMBAETCH B 9TOM IMOJOKEHHH, a IPONOJFKaeT BpalmeHue?
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Puc. 161. 3aBHcHAMOCTE
MATHHTHOI'O IOTOKA,
TP OHHUIBIBAIOIIETO
ILTOMIA L KOHTYPA,

OT MOJIVISA BEKTOpAa
MATHHTHOH WHAYVKIIHA,
ILIOOIA A KOHTYpAa

¥ OT OpHUEHTAHA
IUIOCKOCTH KOHTYpA [0
OTHOIIEHWIO K JIMHAAM
MATHHTHOH MHIYKIITAA
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MAFHUTHbIW NOTOK

Bawm y:xe m3BecTHO, 4TO HA IPOBOJHUK C TOKOM
nelcTBYeT MAarHUTHOE I10JIe, B Pe3VJILTATE Yero OH
IPUXOAUT B ABH KeHHe. JTO II03BOJIAET CHeJIaTh
BBIBOJ O CBA3U SJIEKTPUUECKHX M MATHUTHLIX SB-
neHuit Apyr ¢ apyrom. I[isa Toro 4ro0bl M3yUYUTH
3Ty B3aMMOCBA3b 0oJee IIOAPOOHO, HEOOXOZHMO
IO3HAKOMHUTHCA C HOBOM (PU3MYECKOU BeIUUNHOM.

Ha pucyuke 161, a nzobpaKéH IIPOBOJIOYHLIN
KOHTYP, HOMEIIEHHLIN B OJHOPOJAHOE MATHUTHOE
moge. ['oBOpPAT, 4YTO KOHTYP B MATHUTHOM IIOJE
IIPOHU3LIBAETCA OIPENeICHHLIM MAZHUMHBbLM
nomoxkom P, unu nomoxom eéexkmopa maz-
HUMHOU UHOYKYUU.

Crporoe onpegeieire MAHUTHOI'O IIOTOKA BEBI-
XOJHUT 3a pAMKH HAIIIero Kypca, ogHaKo HATJIAIHO
MAarHUTHLIN IOTOK MOXKHO IIPEICTABHATL cebe Kak
BEJIMYWHY, IIPAMO IPOIIOPIIHOHATLHYIO YHCIY JIU-
HUH MATHUTHOH MHAVKIAH, IIPOHHU3LIBAIOIIIAX
ILJIOINALL, OTPAHUMUEHHYIO KOHTYPOM.

HomycTuM, 9TO MHAYVKIIAA MATHUTHOTO IIOJIA,
IIPOHM3BIBAIOIEr0 OrPAHMYeHHYI0 KOHTYPOM ILJIO-
magb, crajga 6oJbiie. 9TO MOIJIO IIPOM30MTH, Ha-
IpHMep, B pes3yjbTaTe YBeJIWYeHHs CHJbLI TOKA,
CO3IaI0IIIero 5TO MArHUTHOE I10JIe, WJIH IIPH Iepe-
MeIll[eHUH KOHTYpa B Apyroe, 6ojiee CHILHOE OJeE.
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Puc. 162. MarauTHBIIH
IIOTOK PABEH HYJIIO,
ecJIF JIMHHWHA MargEuT-
HOH HHAVEIOHHA JeEKAaT
B IUIOCKOCTH KOHTYpA

ITockonNbKY MTHHAM MArHUTHOU MHAYKIIAA IIPO-
BOJNAT TaK, YTOOBI I'yCTOTA JIMHMWH OBLLIA IIPAMO
—

IIPONOPIIMOHAJIBHA MOAYJIIO BeKTopa B B JaHHOM
MecTe, IPU YBeJHYeHHH MarHUTHOW MHIYKIIHHU B
n pas (or sHaveHus B, go snavenus B, = nB,, kak
nmoxasaHo Ha puc. 161, a, 6) Bo CTOIBLKO XXe pa3s
BO3PACTET U YHUCJIO MATHUTHBIX JUHWUHA, IPOHU3EI-
BAaIOMIMX ILJIOIIAb S JaHHOIO KOHTYpAa, a 3HAYUT,
M MACHUTHBIHA IIOTOK.

ITpu ToM Ke caMOM MATHHTHOM IIOJIe C HHIVK-
muen B1 MArHHUTHBIM IIOTOK, IIPOHM3bLIBAIOIIHMA
BoabITyIO IIIOIAane S’ (puc. 161, 8), 6yzer Bo cTOIb-
KO ke pas 6oJbllle IOTOKA Yepes ILIoinaab S (cMm.
puc. 161, a), Bo ckombKo pas S’ 6osbIiire, ueM S.

Ecam mmocKocTh KOHTYpa NIeplIeHIuKYJIgpHa
JUHUAM MATHUTHOH MHAYKIIHU (cMm. puc. 161, a),
TO IIPH JaHHOI MHAYKOHU B, morok @, IpOHHU3HI-
BAIOIUH OrpaHUYEHHYIO 9THM KOHTYPOM ILJIO-
manb S, MaKCHMAaJIeH.

HauynéMm noBopadyuBaTh KOHTYP BOKpPyT ocu O0'.
IMpoxomAamuii cKBO3b HEI'0O MAarHUTHLIN IIOTOK Oy-
JeT YMEHBIIIAThCA M CTAHEeT paBeH HYJI0, Korja
IIJIOCKOCTHL KOHTYPa PAaCIIOJOKHUTCS IIapaJLIeIbHO
JHHAAM MATHATHOR HHAVKINH (puc. 161, 2). [leii-
CTBHUTEJLHO, B 3TOM CJIydae JUHUHA MarHuTHOM WH-
OVKIIMH KaK Obl CKOJBL3AT II0 IIJIOCKOCTH pPaMKI,
He IIPOHMU3bIBAA ee.

Taxum o6pasoM, MATHUTHBIN MOTOK, IIPOHMU3EI-
BAIOIIUI IIOIIAAs KOHTYpPa, MEHAETCH IIPH u3Me-

HEHMH MOJYJA BeKTOPa MATHHTHOM MHAYKIUM B,
ILIOIIATH KOHTYpa S M IPH BpAIleHUM KOHTYpa,
T. €. IPH U3MEHEeHHHU ero OPUEHTAIMH 110 OTHOIIe-
HHIO K JJMHUAM MATrHATHOM HHIYKIHH.

Ecan e KOHTYp BpallaeTcd TAK, UYTO JIMHUHA
MarHUTHOH MHAVKIIMHA JIE)KaT B IIJIOCKOCTHA KOH-
Typa, He IlepeceKkas OrpaHudYeHHYI0 UM IIJI0Iaxb
(puc. 162), To IOTOK He MeHAeTCA: B JOOOH MO-
MEHT BpeMeHHU OH paBeH HY.JIIO.

CKOr'0 KOHTYpa, MOMEMIEHHOTO B OMHOpOAHOe MarHuTHoe mone? 2. Kax

@ 1. OT uero 3aBUCHT MATHUTHBIIA ITOTOK, TPOHU3BIBAIOIIHE MJIOMAAL TLTIO-
L

MEHAEeTCA MATHHUTHBIM TMOTOK MPH VBEJHYEHWUHW B 7l pa3 MarHATHON WH-
AVKIOIMH, eCJIH HH IUIONAAb, HH OPHEHTAIIHA KOHTYpa HEe MEHATCA?

211



3. Ilpu Kako# OpHeHTAIIHH KOHTYpPA N0 OTHOINEHHIO K JHHUAM MarHHT-
HOM MHAYKIHHA MATHUTHBIH TOTOK, TPOHHUSBIBAKIHUH ILIOMIAAL BTOTO
KOHTYpa, MaKkcHuMaJleH; pageH Hya0? 4. MeHseTca 11 MATHUTHEBIHN ITOTOK
IpH TAKOM BpalleHHH KOHTypa, KOI[ga JHHHH MarHUTHOH MHIVKI[HHI TO
IIPOHU3BIBAIOT €T'0, TO CKONB3AT IO €70 IJI0CKOCTH ?

HpOBO.TIDtlHﬂS{ KaTylmaKa El CO CTAJIBHBIM CePAeIYHHKOM BKJIHYEHA B IIEIIb
HCTOYHHEKA ONOCTOAHHOI'O TOKAa IMOCIeJOBATENIEHO C PEOCTaATOM R u wmro-

oM K (puc. 163). dnexTpuuyecKkuii TOK, TPOTEKAIOIHIT MO0 BUTKAM Ka-

Puc. 163

rymku K,, cosgaér B mpocTpaHCTBE BOKPYT Heé Mar-
HETHOE mose. B moe xarymku K, Haxomurca rakas
e karymka K,.

Kak M0KHO H3MEHHUTE MATHHTHEIH IOTOK, IPOHU3EL-
Baomui xarymky K,? PaccMorpuTe Bce BO3MOIK-
HbIE BADHAHTHI.

VYBequuuBaeTCHA WJIM YMEHBIIACTCH MACHUTHBIN I0-
TOK Yepes KaTymky K, mpu IBuKeHUH TONI3yHKA pe-
ocraTa BIpaBo?

@ AB/IEHUE 3NIEKTPOMATHUTHOW MHAYKUUHU

Brer yxxe 3HaeTe, 4TO BOKPYT 3JEKTPHUUYECKOTO
TOKa BCerga CYIIecTBYeT MarHMTHOE IToJie. JJIeK-
TPUUYECKUHA TOK W MArHUTHOE TIOJie HEeOTAEeJINMBI
APYT OT Apyra.

Ho eciu siaeKTpuYecKHM TOK, KaK TOBOpPAT,
«C030aeT» MAarHUTHOE T10JIe, TO He CYIecTBYeT JIU
obpaTHoOro ABNeHnA? Heab3a M ¢ mOMOINBIO Mar-
HHUTHOTO IIOJIA «CO3/IATh» 3JIeKTPUIECKUH TOK?

Tarkyio zagauy B Hauane XIX B. IpITAINChL pe-
IITUTEL MHOTHUE yuénsie, [locraBu eé mepen coboit
u @apageinn. «IIpeepaTuTh MarHeTusM B 3JEeKTPU-
YecTBO» — TaK c(POPMYJIMPOBAJ B CBOEM JHEBHHU-

Ke 3Ty 3amauy Papageii B 1822 r. Ilo-

gru 10 mer ymopHoii paboTsl morpebo-
s I BAJIOCH YIEHOMY JJIA €€ peIrneHud.

(1791—1867) Yrobel HOHATL, Kak @apajgero yaa-
Anrmaiicrunit dusmk. Ucerenopa JIOCH «IIPeBPaATHUTh MATHETHU3M B 3JIEKT-
SIeKTPUYECKUE U MATHUTHBIE pUYECTBO», IIOBTOPUM HEKOTOphIE ero

serennsa. OTEPBUT ABJEHAE
SJIeKTPOMATHHUTHON HEAVEIIHEA
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Puc. 164. BoaaukHOBe-

HHUE HHAYKIITHOHHOTO
TOKA MIPH JBUMCHUAN:
@ — MATHHUTA OTHOCH -
TEJTBHO KATYIIIKH;

0 — KaTYIIKHA OTHOCH-
TEJBEHO MATHHATA

Ha pucynke 164 nmokasaH OIbIT, B KOTOPOM HC-
MOJIL3VIOT ITOJIOCOBOM MATHHUT, KATYIIKY U COeIU-
HEHHBIN ¢ Hel raabBaHoMerp. 'aabBaHoMeTp mo-
3BOJIUT PErUCTPHUPOBATE 3JJEeKTPHUYECKHI TOK B
caydae ero BO3HUKHOBeHusa. Kpome Toro, B 3aBU-
CMMOCTH OT HANpPaBJEeHHA TOKA CTPeJKa rajgbBa-
HOMETpa OTKJOHAETCA OT HYJIEBOI'O JIeJIeHU A ITKa-
JIBI BIIPABO HUJIH BJIEBO, Oaaromapsa 4eMy MOMKHO
CYAHUTH 00 H3MeHeHUH HallpaBJIeHUA TOKA.

Eciu maraur BaBUraTs B Karyinky (puc. 164, a),
TO B HEeM BO3HHKAET 3JIeKTpHUYecKUH ToK. Ero
Ha3bIBAIOT UHOYKUUOHHbLM. EcTu MarHuT usBie-
KaTh M3 KATYIIKH, TO raJdbBaHOMETP CHOBAa IIO-
KaKeT HaAJIWYHe HWHAYKIIHOHHOTO TOKa. TOJBKO
cTpeaka npubopa OyAeT OTKJIOHATHCA B IIPOTHUBO-
MMOJIOKHYIO CTOPOHY. S3HAUNUT, TOK U3MEHHJ CBOE
HaIlIpaBJeHHE Ha IIPOTHBOIOJI0XKHOoe. Ecnu mar-
HUT He JBUTaeTcs, TO TOKAa B IPOBOJHHUKE HET.
CrnepoBaTeJIbHO, TOK B IIeIH KATYIIKH CYIIECTBY-
eT TOJBKO BO BpeMdA ABM)KEHUA MarHuTa OTHOCH-
TeJbHO KATYIIKH.

NHayKITMOHHLIN TOK B IIPOBOJAHUKE IPEeACcTaB-
nsgeT coD0l Takoe JKe YIOpAJLOYeHHOe ABHKeHHe
9JIeKTPOHOB, KAK U TOK, IIOJIY4eHHBIA OT UCTOYHH-
Ka Toka. HasBanue « MHAYKIIUOHHBIA» YKAa3bIBAET
TOJBKO HA IPUYHUHY €0 BOBHUKHOBEHHUA.

Jisa moABIeHUSA UHAYKIIMOHHOTO TOKA BajyKHO,
yTO0ObI OBLTO ABMIKEeHNe MATHHUTA U KaTYIITKKA APYT
OTHOCHUTEJILHO Apyra. B aToM MoXHO yOemuThCH,
ecJii M3MEeHUTH OIIBIT, HajJeBasd KaTyIIKy Ha He-
HOABMKHBIA MaruuT (puc. 164, 6) niamn cHuMas
C Hero.

ITockONMbKY MAaArHuTHOE II0Jie CYIIeCTBYeT He
TOJBKO BOKPYT IOCTOSAHHBIX MArHMTOB, HO M BO-
KPYTI IIPOBOJHUKOB C TOKOM, MOYXHO 3aMeHHUTH II0-
CTOAHHBIM MaArHuUT 3JEeKTPOMaArHHTOM (KaTYIIKOH
¢ TokoMm). Mcrmons3dyeM 3TO B CJAEAVIOIIEM OIIBITE
(puc. 165). MaruutHoe ToJie co3MaéTca KaTYII-
KOl A, II0 KOTOpPOH TeUuéT TOK, CO3JaBaeMbIi
ACTOYHUKOM ToKa. OHa BcTraBiaeHa B Karymky C,
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Puc. 165. BozaruKHOBE-
HHEe HHAVEIHOHHOTO
TOKA IPH 3aMBIKAHHHA
W pasMBIKAHUH
JIeKTPHYECKOH e

10 80 [T ket Ml
L 0

IIOJKJIIYEHHYIO K rajJsBaHoMerpy. B Karymke C
SIEKTPUUYECKHII TOK BO3HHKAET B HECKOJbKUX
cIydaax: IPHA 3aMBIKAHUHU M Pa3sMBIKAHHHW KJIIOYA
B I[elX KAaTYIIKHA A, IPpH H3MeHeHHH CHJbI TOKA
B Hell MIX IPH ABMKEeHUH KaTyIeK APYT OTHOCH-
TeJILHO APYyTa.

NUTak, mogaBjaeHrHe HHAYKIIMOHHOTO TOKA CBA34a-
HO ¢ U3MeHeHHeM MAaTrHHUTHOT'O II0JIf, IIPOHU3bIBA-
I0I1Ier0 IIPOBOSHHUK.

IMoaTBEepANUTL 3TOT BBIBOJ MOJKHO €IIé Ha Of-
HoM omnbITe. MeKay moarocaMu AyroobpasHoro
MarHmuTa IIOMECTHM ILJIOCKHH KOHTYP W3 IIPOBOJI-
HHKAa, KOHI[BI KOTOPOI'O COeJHHEHBI ¢ raJbBaHO-
merpoMm (puc. 166, a). Ecnu Bpamars KOHTYP, TO
IIPOHM3LIBAIOIIEe ero MAarHUTHOE I10JIe MeHAEeTCA
I B KOHTYpe IOABIAeTCA HHAYVKIIMOHHBIA TOK,
KOTOPLIA perucTpUpyeTcA raJbBaHoMerpoM. MH-
AOVKIIMOHHBIA TOK B KOHTYpe TaKyKe HOABUTCH,
ecJaU KOHTYP OCTABJATE HEHNOABUKHLIM, a BHY-
TPH HEero BpaliaTth MaruuT (puc. 166, 6).

Bo Bcex paccMOTpPEHHBIX OOBITAX WHAYKI[HOH-
HBIH TOK BO3HUKAJ IIPU U3MEHEHHUHM MAarHUTHOI'O
IIOTOKA, IPOHU3LIBAIOIIEr0 OXBAYEHHYIO IIPOBOJ-
HHKOM ILJIOIIAIb.

Taxkum obpazom,

Puc. 166. I1pn sparme-
HHAH KOHTYPAa B MATHHT-
HOM IIOJIe {Mﬂ.[‘HHTa IIPH BCAKOM H3MeéHEeHHH MArgaMTHOIro 1nmoToxKa, Inpo-

OTHOCITEIEHO FORTY: HH3BIBAKOIIET0 ILJIOIEAlb, OrTPAaHMYEHHYH 3aMKHY-
pa) “aMeHeHHe Mar-

e i THIM nposonmtlcom, B 3TOM r[pononznme BO3HHKAeT
IPUBOAUT K BOBHUK- 3JIEKTPUYeCKHH TOK, CYLIeCTBYIOIINII B Te4eHne Bce-
HOBOHE) TR AV BTG ro npoiecca H3MeHeHHS MarHHTHOTO IOTOKa.

HOT'O TOKa
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B sroMm 3akjiodaeTcsa ABIEHUE 3/leKMpomaz-
HUMHOU UHOYKYUU.

OTKpBITHE 3JIEKTPOMATHATHON HHAYVKIIHU IIPU-
HAJJIEKUT K YHCJY CAMBIX 3aMedaTe/IbHBIX HAy4-
HBIX JOCTUXKeHHI mepsBoii momoBuHLI XIX B. OHO
BBI3BAJIO IIOABJIEHHE U OYPHOe pasBUTHE 3JIEKTPO-
TeXHAKHU 1 paJUOTeXHUKH.

Ha ocHoBanHMM #ABJIeHUA DIEKTPOMATHHUTHON
AHAVKIIAA OBLINA CO3JaHBI MOII[HBIE TeHepaTOP.I
pJIeKTPAYEeCKO# sHepruu, B paszpaboTKe KOTOPHIX
OPUHHEMAJINA YIACTHE VUEHbIe I TeXHUKH PasHBIX
crpad. Cpeagn HUX OBLIM 1 HAIIIHA COOTeYeCTBeHHH-
ku: 3. X. Jleun, B. C. Axkobu, Muxaun Ocuno-
euy [Jonueo-Jobposeoanvcruil (1862—1919) u
Ipyrue, BHEcIIAe OOJBLIIONH BKJAJ B pPA3BUTHEe
BIEeKTPOTeXHUKH.

O’ 1. C xaxoil Henpi0 CTABHMINCHL ONBITHI, H300paKEHHBIE HA PHCYHKAX
m_/
164—166? Kax omu mpoBomumuck? 2. [Ipyr Kakom YCJIOBHH B OOBITAX
(cm. puc. 164, 165) B kaTymiKke, 3aMKHYTON HA raTbBaAHOMET], BOBHHKAT
HHAYKIHOHHEIH ToK? 3. B uém saniodaercsa ABIeHHE DIEKTPOMATHHUT-
HOoM mHEAYKOuu? 4. B uéM BayKHOCTE OTKPBITUAS SBJIEHHS DIeKTPOMATHHT-
HOM HHAVKITHH?

R

1%;; | YIPAXXHEHUE 48

%,

3a cuéT Yero MeHAJICA MAarHHUTHEIH IOTOK B ONBITAX, H300paKEHHEIX Ha
pucyakax 164—1667?

1. Kax coamaTe KpaTKOBpeMeHHBIH HHAYKIIHOHHEIM TOK B Karymke K,, uso-
Opaxkérnoil Ha pucynke 1637

2. TlporomouHOE KOJIBIO TMMOMEIEHO B OLHO-

pomumoe wMarsutHOoe moiae (pumc. 167).

e Crpenku, nzobpakEéHHBIe PALOM C KOJb-

5@% MOM, MOKA3BLIBAIOT, YTO B CAVYAAX 4 U 0

= KOJBIO OIBHIKETCHA MPAMOJHHEHHO BIOIb

JTHHAAA HHIYKIHHE MArHATHOTO IIOJIA,

a) 6)
Puc. 167

a B caydasix 8, 2 u 0 — Bpaljaercs BOKpPyT
ocu O0'. B KaKkHX M3 3THX CAVIAEB B
KOJIBIIEe MOYKeT BOSHHUKHYTh MHIYKI[HOH-
HBIHA TOK?
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OTkpbiTua Maiikna dapaaes

Maiikn Papageit 3aHMMalncs uccneaoBaHueM CBA3N MEXAY 2/1eKTPUYEeCKu-
MW U MarHUTHbIMU sIBNeHusMU. Ero uccnepoBaHuUsi YBEHYANIMCb OTKPbITUEM
B 1831 r. aABNneHUsA aNeKTpoMarHMTHOM nHaykumn. CTpemMneHne BoiSBUTL NPUPOo-
Oy 3neKTpu4eckoro Toka npueeno Papages Kk aKCrnepuMeHTaM no npoxoxae-
HWUIO TOKA Yepes aNeKTponuTbl. Pe3ynstatomMm 3Tux UccneaoBaHuim cTano OTKPbl-
TMe B 1833 . 3aKOHOB anekTponu3a (3akoHbl Papanen). Papanei BBEN B HAYKY
pPSan, NOHATUIA: «KaTO4», «aHOL», «<MOH», «3NEKTPONn3», «anekTpon»; B 1833 r. oH
n300pén BonsTMeTp. B 1840 r. elwé A0 OTKPLITUA 3aKOHA COXPaHEeHWS SHEeprum
(dapanei BbiCKa3an MbiCNlb 0 €OAUHCTBE «CWUM» NMPUpPoabl (PasnuyHbIX BUOOB
3HEPrUK) 1 UX B3aMMHOM npeBpalieHun. B 1845 r. oH Bnepsbie ynotpebun Tep-
MWH «MarH1MTHOE none».

OTtkpbiTua @apages 3aBoeBa/Iv LUMPOKOE MPU3HaHUEe BO BCEM HAY4YHOM MU-
pe; ero UMeHeM BrocneacTBuM Obl Ha3BaHbl 3aKOHbI, ABNEHWUS, €OWUHWULbI
dusnyeckmnx BennuuH 1 1. a. Pycckuin pusuk A. I CTONEToRB Tak OxapakTepuso-
Ban 3aHauyeHue Papages B pa3Bntum Hayku: «<Hukorga co BpeméH lanunes ceert
HE BMOAN CTOJNIbKMX NMOpPa3uTeNbHbIX M pa3HOOOpa3HbIX OTKPbITUIA, BbilLEOLLINX
1“3 0OHO ronoebl». B yects Maiikna Papapes bputaHckoe xumu4eckoe obue-
CTBO y4peguno mepans @apages — 0gHy U3 CaMbiX MOYETHLIX HAYYHbIX HArpag,

oD ) IMouTn ogHOBpPEMEHHO c !Iiapa,u;{iem «IIPEBPATHTH MArHETH3M B 3JEKTPH-
e YeCcTBO» OEITAICA mmBedmapcKkuil dusuk Man-amwone Konmagon. s
TOoro 4TOOBI M30eKaTh BIMAHHWA Ha TaJLBAHOMETP MAarHHTA, KOTOPHIA
BABUTANCA B KaTymKy, Ko/utagon pacmonarana ralbBAHOMETDP B COCeIHEeH
komuarte. Tyma sxe ObL1H IPOTSAHYTEI IIPOBOJA OT KATYLIKH. BeraBus mar-
HHUT B KaTymky, Koinagon mén B coceHIOI0 KOMHATY H € OropueHHeM
yOemRganca, YTo TOK OTCYTCTBYeT. UTo IIoMeInaso yIéHOMY OPHHATH K TeM

JKe BEIBOZlaM, K KOTOpEIM npumén Papameit?

m HANPABJIEHUE MHOYKLUWOHHOI'O TOKA.
MPABWIO IEHLUA

B npeapigyimeM naparpadge ObLIM paccMoTpe-
HBI OIIBITHI IO MOJYYeHUI0 HHAYVKIIMOHHOTO TOKAa
U yCTaHOBJIeHA IPUYNHA er0 BO3HHKHOBEeHHUS.

Kak :xe HampaBjeH MHIVKIUOHHLIA TOK? [[na
OTBETa Ha 3TOT BOIIPOC BOCIOJIL3YeMCH IIPUOOpOM,
n300paxKEHHBIM Ha pucyHKe 168. Ou npeacraBna-
Puc. 168. Ilpu npubim- e co6Goii Y3KYI0 AJIIOMUHHEBYIO ILIACTUHKY C aJI0-
?f;iiﬁ%iﬁlggﬁ_ MHUHHUEBLIMH KOJIBbIAMHU Ha KoHIIaX. OJHO KOJIbILO
St R CILIOIIIHOE, ApPYyroe MMeeT paspes. IlmacTuHKa C

OTTAJIKHBaeTCA OT HErO KOJBIIaMH ITIOMEITNTEHA Ha CTOI:'IH’_Y H MOEeT CBOBO,I[‘
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HO BpalllaTbCA BOKPYT BEPTHKAJIb-
HOH OCH.

Puc. 169. BozpacTague MAarsuTHOr'O NOTOKA

BospMéM mosiocoBoi MarHuT M
BHECEM ero B KOJBLIIO C paspe-
30M — KOJIBLIIO OCTaHeTCs Ha Me-
cre. Ecau »Xe BHOCUTH MArHHUT B
CILJIOIITHOE KOJBLIIO, TO OHO OymeT
OTTAJIKUBATBCHA, VXOJAHUTHL OT Mar-
HHTAa, IOBOpPadYHUBad IIPHA 3TOM BCIO
IacTUHKY. PesynwraT OygeT Tou-

Yyepes KOJIBI0 NPH NPHOIHHeHUN HO TaKUM Ke, ecJIM MATHHT O0y-

K HEMY MargsaTa

Puc. 170. Onpenenesane

HanmpapjJeHUd HHIYVEIITHOHHOTO

TOKa B KOJbIE

IeT oOpallléH K KoJbIlaM He ceBep-
HBIM ITIOJIIOCOM (KaK IIOKa3aHO HA PUCYHKe), a I0K-
HbeIM. O0BAcHUM HAOIIOTaeMbBIe ABIEHUAS.

I[Ipu npubnmxeHUn K KOJBIY JIOO0T0 moJaca
MAarHuTa, I0Jie KOTOPOI'0 ABIAETCA HEOLHOPOJ-
HBIM, IIPOXOIAIIUINA CKBO3b KOJBI0O MATHUTHBINA
MoTOK yBemumuupaerca (puc. 169). IIpu sTom
B CILIOIIHOM KOJIbIle BO3HHUKAET WHAYKITMOHHBIN
TOK, 4 B KOJIbIIEe C pa3pe3oM TOKa He OyJer.

TOK B CILJIOIITHOM KOJIBIlE CO3JIaéT B IMPOCTPAH-
CTBe MarHUTHOEe IIoJe, Oaromapsa 4eMy KOJAbUO
npuobpemaem ceoiicmea mazHuma. Baaumoneii-
CTBYA ¢ NPUOJIHIKAION[UMCSH IIOJIOCOBBIM MATHH-
TOM, KOJBI[0O OTTAJIKMBaeTca OT Hero. M3 atoro
cJaeAyeT, 4TO KOJBI0 U MATHUT O0OpalleHbl APYyT
K JPYyTYy OMHOMMEHHBIMH IIOJIIOCAMH, a4 BEKTOPBI

—¥ —¥
MarHuTHON wuHAYKnuU (B, u B,) uUx noueu
HAIIPABJEHBI B MPOTHBOMNOJOMHBIE CTOPOHBI
(puc. 170). 3umaa HampaBileHHe BeKTOpPa HHAVK-
IIUA MArHUTHOTO IIOJSA KOJIbIlAa, MOXHO IIO
IpaBUIy IpaBod pykKH (cMm. puc. 133) ompe-

BHN B, _ JdeJIUTh HallpaBJIeHHe HHAYEIIHOHHOI'O TOKAa
e

B EKOJIBIE. OTD,I[BHI‘BHCI: oT HpHﬁJIH}RaIO'
Immerocd K HeMY MargMrTa, KOJBIIO IIPO-
THBDII;BI':ICTBYBT YVBeJIMUeHHH IIPOXOonAIfero
CHBO3b HET'O BHEINTHETO MalrHUTHOTI'O IIOTOK A.

. R S R
s g_-‘..- Teneps mOCMOTPHUM, UYTO IIPOM30UJIET IIPH

VMEHBIIIEeHUH BHEITHEero MariMTHOTO II0TO-
Ka CKBO3b Koabno. aaA sroro, yaep:kuBada
KOJIBILO PYKOIi, BHeCEM B Hero MarHur. 3a-
TeM, OTIIYCTUB KOJIBI[0, HAYHEM YAAIATL
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Maraur. B aToM ciaydae KoJabIio Oymer cie-
IOBATh 3a MAIHHUTOM, IIPUTATUBATLCA K He-
My (puc. 171). 3HaUUT, KONBII0O I MarHuT
obpaIeHsl ApYyr K APYTrY PasHOMMEHHBIMU

Puc. 171. Tlpu ynanesnm IOJIIOCAMH, & BEKTOPEI MarHUTHOH MHIYK-
MATHHTA OT CILIOIIHOTO IIMY WX II0JIei HAIIpABJIEHEI B OJJHY CTOPOHY
KOJIbIa OHO, IPUTATABAACE, (puc. 172). IIpu odurnarxosom HanpaBIeHAN

cileayeT 3a MarHuToM - »
B, m B, marHuTHOe II0Jle TOKa OyzeT npo-

/ B. B, _—= mueodeiicmeosams YMEeHbULEHUI0O BHEII-

N t.,...__ HEero MATHUTHOT'O IIOTOKa, IIPOXOJAIIEro
f CKBO3b KOJBIIO.

_ — M»sl BUAHUM, 9TO AJIA OIIpelleJieHUA Ha-

Sf Bu_\,ﬁhn OpaBJeHUA MHAVKIIMOHHOTO TOKa IIpexxae

' J BCcero HeoOXOAMMO Y3HATh, KAK HaIIpaBJIEeH

BEKTOP MarHUTHOM HMHAYKIIMHA CO3JaHHOTO

Puc. 172. HanpasieHue 9THM TOKOM MAaArHMTHOrO nond (B IeHTpe
HHAOVEIIHOHHOTO TOEA H -
ke bR G S kKoawila). Ha ocHoBanmu pe3yasTaToB pac
A3MeHeHHN HAIIPABJICHAA CMOTPEHHBIX OIIBITOB OBLIO cQOPMYJIHPOBA-
JBHIKEHHUA MarHATA HO IpaBWIO, KOTOpOe B COBpeMeHHOM (op-
OTHOCHTEJIEHO KOoJbIa MYJIHPUBHE BB}"-IHT TaK:

BO3H1{Ralﬁlll‘lli"I B 3aMKHYTOM KOHTYpe I‘I'_HII;}'RIU{OHHBII‘*JI TOK CBOMM MardmrT-
HBIM ITIOJIEM l'IpOTIIBO,IIEf[CTBYET H3IMEHEHHIO BHEITHETO MAarHHTHOIO IIOTOKA,
KOTOpOe BRIZBAJO 3TOT TOK.

JManauoe mmpaBuUIo OBIJIO YyeTaHOBJeHO B 1833 r.
poccHicKMM yuéHBIM 9. X. Jlenmem, B cBasu
C 4eM ero Has3bIBaloT npasunom Jlenuya.

@ 1. JIna wero mpoOBOAMIICA OIBIT, H300paKEéHHBIH Ha pucyHKax 168 m 17172

2. [Touemy KOJBIIO C PAa3pe3oM He pearupyeT Ha OpPUOIUIKeHHe MATHUTA?
3. OfbpsaAcHHUTE ABIEHHSA, MPOUCXONANIAE NPH TPHOIMIKEHUH MAarHUTAa
K CIJIOIMHOMY KOJbIY (cM. puc. 170); mpu yaaleHHH MarHATA OT KOJIbIIA
(cm. puc. 172). 4. Kag ompefeIMTh: HAIpPAaBIeHHE HHIVEIHOHHOTO TOKA
B koaene? 5. ChopmynupyiiTe mpaguno Jlenmna.

m;\ YIPAXHEHME 49
A
. 1. Kaxk BeI AymaeTe, mouemMy npubop, uzobparkénasiii Ha pucyake 168, ua-

roToeygeH u3 anovMuaua? Kax npoxoaun 661 onbiT, eciau 661 mpubop 61

JKEeJIe3HBIM; MeTHEIM?

2. B AAaHHOM HHMe ITepedHe JIOTHYeCKHX onepauﬁﬁ, KOTOpbBIE MBI BEITTOJIHA"
JIH AJaA OIpegeleHuda HallpaBJIeHU A HHAYVKITMOHHOT'O TOKA, HAPYUWeHd no-
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credogamenrbHOCMb UX npogedenus. 3aTHUITATE B TeTpagu OGYKBEI, 0bo-
SHaAYawINe 3TH onepannuy, PacliojJio:KHUB UX B ]IpaBKJ'II:E[Oﬁ nmociaeigoea-
TEeJIbHOCTH.

a) Onmpegennamu HAIPABJIEHHEe HHAYKIMOHHOIO TOKA B KOJbIEe (0JIb3Y ACh
TPABIJIOM TIPABOM PYKH).

—*
6) Ompegenunm HaIpapjieHHe BEKTOpa MHAYVKOHH B, MarHuTHOrO moss
TOKa B KOJBIE II0 OTHOIIEHHUIO K HAIPABJICHUIO BEKTOPAa MATHHUTHOH HH-
=

OyKOuH B, monAa MarEMTa, HCXOLA M3 TOTO, YTO KOJBIO OTTAIKHBAETCH
OT MATHUTA MIPH eT0 TpuOIMKeHnH (BHAYKT, OHK 00paImeHs! ApyT K YTy

— —
O HOMMEHHBIMH IIOJIIOCAaMH, U B, Tl B,)) u npuTATHBaeTCA IIPH Y aJIeHHH
(3HAYHT, KOMBIO ¥ MATHUT 00paIieHs! APYT K APYTY PasHOMMEHHEBIMH II0-

JIIOCAMH, H ﬁk i B:d}.

B) Onpegenmnm HanpapBleHHe BeKTOpa MarHHUTHON WHIYKOHH B

 TIOJLA
MarHuTAa (10 PACIOJIOMKEeHHIO ero ITOJI0COB).

m CNOCOBbI MNONTYYEHUA 3NIEKTPUMECKOW 3HEPTUMU

JJIeKTpHUYecKasa oHeprua (sJIeKTposHeprusd),
NIMPOKO TIPUMeHsgeMada B XH3HH COBPEMEHHOTO
YyeJIOBeKa, He CYIIecTBYeT B IIPHPOJie B I'OTOBOM
IJIA MacInTabHOTO MCIOJbL30BAHUA BHAe. Ké mpo-
M3BOJAT HA SJeKTPOCTAHIIUAX, INle pPa3IHYHEBIe
BHIBI 9HePrUH IIPeo0pasyIoTes B 3JIEKTPUUYECKYIO.
'maBHBIM 2JIeMeHTOM OOJIBIIIHMHCTBA 3JIEKTPOCTaH-
UM ABIAIOTCA regeparopbl. X nelicTBue ocHOBAa-
HO Ha ABJEeHHU 3JeKTPOMATHUTHON MHIVKIHH.

PaccvorpumM eIné pas moaydeHHe MHAYKILTHOH-
HOT'O TOKA B KATVIIIKEe ¢ IOMOIIILIO IepeMeIleH s
OTHOCHUTEJIbHO HEE IIOCTOSHHOro Maramra (cM.
puc. 164, a). Ho remepsr Gynem mepumogmdecKu
ABHTaThL MArHAT BBEPX M BHU3 B TeUeHHE HeCKOJIb-
KHX ceKyHA. Mbl YBHIHM, 94TO IIPH 3TOM CTPeJIKa
raJbBaHOMETpPa OTKJOHAETCA OT HYJEBOTO Jee-
HHUA NIKAJBI TO B OJHY, TO B IPYTI'VIO CTOPOHY. ITO
rOBOPHT O TOM, YTO CHJIA HHIAYKI[HOHHOIO TOKAa
B KATYIIIKe U HalpaBJeHUEe 3TOT0 TOKa IepPHuOIUu-
YecKH MEHAIOTCA.

JNIeKTPHYECKUH TOK, NePHOIUYeCKH MeHAIOIMIicA cO BpeMeHeM 110 BeJIHYH-
He H HAaNpaBJIeHUI0, HA3bIBAIOT IePeMeHHBIM TOKOM.
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leHepartop
nepeMeHHoOro ToKa:

8 — BHEeLWHWH BHUL;

6 — o6WKIA BUA Ha
3ANeKTpocTaHUMU BMecTe
C NapoBOH TYPOBWHOM,
npuBoOAsLLENA poTOp
reHepartopa

BO BpalleHue

Puc. 173. TenepaTop
TepeMeHHOT0 TOKAa:

a — poTop; )
0 — cxeMa yCeTpoicTBa
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B ocBeTuTEIBHON CETH HAIIUX JOMOB H B IIPOH3-
BOJICTBE IIPAMEHAETCI MMEHHO IIepeMeHHBIH TOK.
OH mpocT B MOJYYEHUH MU yao0eH AJId mepegauyn
3JIeKTPO3HepPruu Ha 6oJeinmue paccroauug. B Poc-
CHU ¥ MHOT'MX JPYIHX CTPpaHAX B HPOMBIILIEHHO-
CTH NIPUMEHSIOT IepeMeHHBIH TOK, KOTOpPhI HAa
npors:xeHnn 1 ¢ menger HanpasieHume 100 pas:
50 pas TeuéT B ogHY cTopoHy 1 50 pas B ApyryIo.

B macrosee BpeMs IJIa IIOJAYYEHUA IIepeMeH-
HOT'O TOKa MCIOJL3YIOT B OCHOBHOM 3/leKM PO Me-
XaHUYecKkue UHOYKUYUOHHBLE 2eHepamopbl,
T. €. YCTPOMCTBA, B KOTOPAIX MeXaHUUECKad dHep-
Ir'is npeobpasyercda B 2JieKTpudecKyro. CyiecTBy-
IOT TaKyKe M TreHepaTopbl IIOCTOAHHOI'O TOKA.
IIpuamHOBEI paboThl FreHEPaTOPOB IIOCTOAHHOIO M
IIepeMeHHOT0 TOKa CXOMKH: UX JeHCTBAe OCHOBAHO
HA ABJEHUHU 3JIEKTPOMATHUTHON MHIVKIIHA.

B § 59 paccmarpuBasica mpuMep HOJYYeHUA
AHAVKIIMOHHOTO TOKA B IJOCKOM KOHType IIpH
BpallleHu U BHYTPHU Hero MarauTa (cm. puc. 166, 6).
Ha sTom nmpuHIHIIe 1 OCHOBaHa pabora aJIeKTpo-
MexXaHH4ecKOoro reHepaTopa IIepeMeHHOI'o TOKAa.
HenoaBu:KHYIO0 4acTh reHepaTopa, aHAJOTMUHYIO
KOHTYDY, Ha3bIBAIOT CMArmopom, a Bpalfarolry-
I0CHA, T. €. MAaIrHUT, — POMOPoM. B MOIITHEIX TIPO-
MBIIIIJIEHHBIX TeHepaTopaxX BMeCTO IIOCTOSHHOTO
MarHuTa HCIOJb3YeTCA 9JIeKTPOMArHHAT.

CraTop I pPOMBINIJIEHHOT'O TeHepaTopa IIpej-
cTaBJigeT cOOOH CTANBHYIO CTAHHHY ITHJIAHIPHYE-
cKoi opMEl (CTAHMHA — 3TO OCHOBHAA HecyIlasa
YacTh MAIIHHLI, HA KOTOPOWH MOHTHUPVIOTCA pas-
JINYHBIe pabodyne y3JbI, MeXaHHU3MbI H IIp.). Bo
BHYTpPEHHEH ero 4acTu Ipopes3aroTca Iashbl, B KO-
TOpEIE BUTKAMH YKJIAABIBAETCA TOJCTHIH MegHBIHN
IpoBoA. B BUTKax ¥ MHAYIHPYETCA IIepeMeHHBIH
JIeKTPUYECKHI TOK IIPU U3MeHeHHWH IIPOHU3LIBA-
IOI[er0 UX MATHHUTHOT'O IIOTOKA.

MarauTHOe 110JIe B reHepaTope co34aéTcsa PoTo-
poMm (puc. 173, a). Ou npencrasnaer coboi aIek-
TPOMATHHT: Ha CTAJIbHOH CepIeYHHK CJI0XKHOH
(¢opMbI HageTa 0OMOTKA, II0 KOTOPOH MPOIyCKAeT-
¢s HOCTOSAHHBIH DJIeKTPHUUYECK U TOK.



Ha pucyuke 173, 6 Ha cXeMe IITPUXaAMH IIOKAa-
3aHO IPAUMEPHOE PACIOJIOMKEeHHEe JIMHUH WHIAVK-
IIMA MATHHUTHOTO IIOJA poropa. Ilpu BpaimreHmn
poropa Kakoi-nmmbo BHeITHe! MeXaHUYEeCKOW Cu-
JIOM co3xaBaeMoe MM MarHHUTHOE II0JIe TOXKe Bpa-
maerca. IIpu 5ToOM MArHUTHLIA IIOTOK, IIPOHU3EI-
BaWOIUiI BUTKU OOMOTKHM craTopa (IIepHeHguKy-
NAPHBI IJIOCKOCTU pUucyHKa 173, 6), nepuogmudecKku
MeHseTCA, B Pe3yJIbTaTe 4ero B HUX HHAYIIUPYeTC
IepeMeHHBIH TOK.

Porop reHeparopa IpUBOAUTCA BO BpallleHHE
Typbunoit. Camy TypOHUHY MOKeT BpalaTh BOJa,
TOT/Ia JIEKTPOCTAHITMIO HA3bIBAIOT ' AP 03JIEKTPO-
cTaHIIMeH. A MOJKeT POTOp TeHepaTopa BpallaTh-
cA ¢ IOMOINbIO TapoBoi TypbuHbl. Tak mpoucxo-
IWAT HA TEIJIOBLEIX M ATOMHBIX DJI€KTPOCTAHIIAAX.

Ha pucynke 174, a n3obpaXéH BHEIIHUNA BUJ
MOIITHOTO THApOoreHepaTopa, a Ha pucyuke 174, 6
CXeMaTHYHO IIOKa3aHO ero yCTPOHCTBO, rme mud-
poi#t I obozmauen cmamop, mwudpoit 2 — pomop,
a mudpoit 3 — godaHas mypouHa.

THUII BIEeKTPOCTAHIIUM OIIpeleadeTcad BHAOM
aHepropecypcos (Tadua. 10).

B 3aBHMCcUMOCTH OT CKOPOCTH BOCCTAHOBJIEHUA
pecypchI pa3ieIaoT Ha He60300H0B8. LA Mble N1 803-
o0Ho8Aemble. K TIEPBBIM OTHOCAT yroJb, HEQTH,
IIPUPONHBIN a3, YPaHOBYIO PYAy, BpemMsa ob6paso-

a) 6)
Puc. 174. Beenranii Buj (a) B yeTpoicTEO (§) MOITHOTrO FHAPOreHEpaTopa
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Ta6nuua 10. OCHOBHbIE TUMbl 3MEKTPOCTAHLM A

Tum anexTpo- Tennossie snexrpo- I'mpaposmekTpocran-
CTAHIIHH craamuu (TOC) muu (I'9C)

Bup saeprope- Paznuudbie BHALL  JHEPTHA BOOEI
CYpCOB TOILTHEA (YTONb,
TAaZ U T. 1.)

Hexoropsie 3arpasHeHHe 3aTorLIeHHe ILI0H0-
SKOJOTHUecKHe arMocepsl POAHEIX 3eMeJk, 3a-
MOCHeaCTBH A HJIHBAHUE BOTOEMOB

BaHHA KOTOPBIX HMCUHCIIAETCHA

AToMHBIE 3TeKTPO-
craanun (AIC)

ApgepHoe TOLTHBO

Pagunanmmonsaoe 3apa-
JKEHHe TePPHUTOPHH
B CJIyYae aBapHu

MHAIDIJIHOHAMH JIeT.

Topd m pasnuuHEBIe BUALI OMOTOIJIMBA, OTHOCH-
TEeNBHO OBICTPO BOCCTAHABIUBAIOIIHUECS B ITPUPO-
e, ABIAIOTCA IIPHMepPAMH BO300HOBJISAEMEBIX pe-
cypcoB. Ocoboe MecTO cpesi 3TOrO TUTIA PECYPCOB
3aHUMAIOT HeHcUepllaeMble pecypchl, TaKHe KakK
suepruda CosHIa, BEeTpa, MOPCKUX TIPUJIUBOB.
OcHOBHOII 00BEM 3JIEKTPOSHEPIrHH B HACTOA-
IIee BpeMs BhIpabaThIBaeTCsS HA TEILJIOBLIX 3JIEeK-
TPOCTAHIIUAX, I'HAPO3JEKTPOCTAHIIUAX KU aTOM-
HBIX 3JIeKTpOoCTAaHIIHAX . TaKkyio oHepreTuKy Ha3bI-
BawT TpagunmoHHou. Hapsany ¢ TpagunmmoHHOU
pasBMBaeTCA U TAK HaskIBaeMad aJIbTepHATHBHASA
JHepreTHKAa: BEeTPOBLIE, COJHEUYHLIe, IPUJIMBHEIE
anekTpoctannuu. IIpemmyInmecTBoM aabTepHA-
THUBHOM 2HEPreTHUKH fABJJETCA MAJbIA Bpen s
OKPYIKaloIieil cpebl IPU ITPOU3BOJCTBE 3JIEKTPO-

JHEPTHH.

(i e R S gt i o
a) TS REE oY 2 ST

JneKTpocTaHUUK: 8 — BeTpoBan; 6 — coNHe4YHas
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Puc. 175

i. Kako#t smeKTpHYECKHH TOK HA3LIBAIOT Te-
pemeaabM? C TOMOIMBI0 KAKOT0 TPOCTOTO
OIIBITA er0 MOKHO oyauTh? 2. [e mcnonsay-
0T IepPEMeHHBIH bIeKTpHYecKH il Tok? 3. Pac-
ckaxkure 00 ycTpolicTBe M IPHHIAIE AeicT-
BHS IPOMBINLJIEHHOTO T'eHepaTopa.

PaccmoTpuTe pucyHoK 175. 3aMKHEM KJII0d
K1, ocraeus kmawou K2 pazomxayTreiM. [Toue-
My paMKa HAadMHAaeT Bpamarbesa? PazgoMKHEM
kaou K1, samxuaém xmou K2 u opueemém
pamMky Bo Bpamenue. [louemy nmammouxa s3a-
ropaetrcsa? WsmeHnsercsa U HampaBJIeHHe TO-
Ka, IPOTEeKAaIONero Yepes JaMIodIKy ?

m NEPEAAYA 3IEKTPUHECKOW 3HEPTUU

CoBpemMeHHble
BbICOKOBONbTHLIE J13[1

ITocMmoTpuTe Ha pacIONIOKeHHEe 3JIeKTPOCTAH-
IIMA HA KapTe — BBl VBUJUTE, YTO OOJBIIMHCTBO
norpeduTeneil 3JIEKTPOIHEPTUU YAAJIEHBI OT HUX.
Insa nepegadyu sNeKTPOIHEPrUH OT 3JEKTPOCTAH-
I[UI B MecTa e€ roTpeb/IeHUs CIYKAT IUNHUH 9JIeK-
tponiepenauu (JISII). Yem nmanbire oT amneKTpo-
CTAHITUY HAXOAUTCA IIOTPebUTe s TOKA, TeM 00JIL-
II1e SHepPruu @ TpaTUTCA HA HAarpeBaHUe IIPOBOJIOB
1 TeM MeHBbIIIe JOXOLUT JI0 IIoTpednTess:

E E

notpebaaeMasn o reHepHpyeMas Q

YMeHbIIIeHHe TOTeph 3JIeKTPOIHEPruu IpHU ee
nepegade OT 3JJEKTPOCTAHIIMHA K IIOTpPedHTEIaM
ABJIAETCA BaXKHOM 3aJladeld 9KOHOMUKH.

Harperpanne IpoBOAHHUKA IIPU IPOXOKIEHUH 110
HEeMY 2JIEKTPHUYECKOIr'0 TOKA OIIMCEIBAETCSA 3aKOHOM
I:xoynaa—Jlenna (@ = I2Rt). Ou yKasbIBaeT Ha Be
BO3MOKHOCTH YMEHBIIIEHWA II0Teph JHEPruH Ha
HarpeBaHNe ITPOBOJIOB: YMEHBIIIEHHUE COIIPOTHUBJIIe-
HuA R mpoBogoB U cuabl ToOKa I B HUX. 3aMeTHM,
YTO 3aBUCHMOCTH KOJHMYECTBA TEMNJOTHI OT COIIPO-
TUBJIEHUA JIUHEHHAadA, a OT CWJIBI TOKAa — KBajapa-
TuuHasa. [TlosToMy yMeHbITeHne CHIBI TOKa — 00-
Jee 3hpeKTHBHLIA cIOCO00 YMEHBINeHUA II0TePb.
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ConpoTuBiIeHne IPOBOAOB OyJer TeM MeHbIIe,
yeM OOJbIIe ILIOINanb S HMX IIONEpPedYHOor'o cede-
HUA U YeM MeHbIIIe YAeJbHOe COIPOTUBJIIEHUE P

MeTaJlIa, H3 KOTOPOI'O OHH H3T'0OTOBIE€HEBI [T&E KaK

R = % . IIpoBoma mejmanoT M3 MegH HJIA AJIOMH-

HHs, TAK KaK CpeJAH OTHOCHUTEJLHO HEeJOPOTHX Me-
TAJJIOB OHH 00JaJal0T HAWMEHLIIAM YAeJIbHBIM
CONPOTHUBJIEHNEM. ¥ BeJIUUYNBATL TOJIIUHY IIPO-
BOJOB 9KOHOMHMYECKH HEBBITOAHO (BBHAY yBeJIH-
YeHHUA pacxo/ia MeTajlia) U HeynoOHo (13-3a TPy -
Mepssie J1311 HOCTeH IIPH UX II0JIBECKe).

I[TosTOoMYy CVIIIECTBEHHOI'0 CHH:KEHUA IIOTepb
sHeprul @ MOKHO HOOUTHCA TOJALKO 3a CUYET
YMeHBIITeHn s ciuJbl ToKa I. YToOBI IpK 3TOM IIEepe-
maBaeMasa IIOTpebHUTeNI0 MOIMHOCTL P ocranachk
IIOCTOAHHOM, He00OX0AHMMO BO CTOJBKO K€ pas yBe-
JIUYHUTE HOoJaydYaeMoe OT MeHepaTopa HanpaKeHue
U (rak xax P = UI).

Perrrenne aToil Ba:KHeHIIIell TeXHHYECKOH 3aIa-
YH CTAJIO BO3MOMKHBIM TOJLKO IIOCJIe H300peTe s
mpaHc@opmamopa — yCTPOUCTBa, IIpeJHA3HA-
YeHHOT'O AJA YBeJIWUYeHHs UJIH YMeHLINeHUA IIe-
PEMEeHHOT0 HAIIPAMKEeHW A U CUJIBEI TOKA.

Tpauchopmarop (puc. 176, a) 6n11 m300peTéH
B 1876 r. pycckum yuénnim I1. H. 0109KoBBIM.

OB6MOTKM KaTYIIEK U3 U30TUPOBAHHOTO
OpoBOLAa:
nepBHYHAA BTOPHYHAS

—

K ucrounnry
HATIPSKeHUA

S

U

U, U, K marpyske

6) CepleuHNK

Puc. 176. TTossrmarnimuid TpaHC(OPMATOD: @ — BHEIIHHAN BUJI; 0 — cXeMa YCTpPOMCTRA

1 U, I — rax HaseiBaeMble dellcméyoujue 3HATCHNU A HAIPSKEHUS U CHIIEL TIepe-
MeHHOT0 ToKa. OHM paBHBI COOTBETCTBEHHO HANIPSKEHHIO U CHIIE NOCMOAHHO020 TOKA,
BBIZIeIAOIIETO B IPOBOJHUKE €KeCeKyHIHO TAKOe e KOIHYeCTBO TeIlJIOThI, YTO U IIe-
PEeMeHHBIH TOK.
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B ocHoBe ero pabGoThl JIEKUT ABJIEHHUE 3JIEKTPO-
MATHUTHOW WHAYKIWU. YHCII0O BUTKOB B 00OMOT-
Kax TpaHchopMmarTopa pasaumuHo (pumc. 176, 6):
B faHHOM cay4dae Ny, > N;.

IIpu npoTeKaHUU B IEPBUYHOM 00MOTKe TpaHC-
(popMaTopa MepeMeHHOI'0 TOKA BUTKH BTOPUYHOIA
00MOTKM NPOHU3LIBAET IIEPEeMEeHHBI MarHUTHBI A
nmoTok. [Ipu aTOM Ha KOHIIAX BTOPUYHON 0OMOTK 1
BO3HUKAaeT IepeMeHHoe Hanpsxenue U,.

Besmununa U, onpeaensaerca U3 COOTHOIIEHUA:

| u, _Nn, Ny

— = —,mmua Uy = —=U,.
MABE/T HUKOJIAEBUY AB/I0O4MKOB U, N, Ny
(1847—1894) 3uaumrt, npu N, > N, Tparchopma-

Pycckuii oleKTpoTexHAK 1 u3obpera- TOP Oyaer noswviwarwum (Tak Kak
Tenb. Mao0pén gyroeyio mamMoy («cee- U2 -~ Ul)’ a npu N2 <= Nl — ROHUNCAIO-
ua H6109KO0Ba» ), CKOHCTPYUPOBAT
reHepaTop NepeMeHHOro TOKA, TpaHe- wun (8 AANHOM Lyt U2 = Ul}'
tdopmarop, cuenan nzodpeTeHH A Tenepsr BepHEMCA K BOIIPOCY O Ilepe-
B 00J18CTH SIIEKTPUYECKHUX MAIITNH Jade 3JIEKTPOSHEPTHH OT 3JeKTPOCTAH-
e MU K MecTy eé rmorpebaenus (puc. 177).
HBHPHH{E‘HHB, BﬂpaﬁaTHBaeMﬂe TreHe-
paTopoM, 00OBIYHO He IpeBbImIaer 25 KB.
A JJIA ONITHMAJILHOMN Inepenady JICKTPOOHEPI'HH
Ha OoJbIlnue pPacCcToOdAHHA TPEGYBTCH HallpAXeHHue
IIopAirKa COTeH KHWJI0OBOJIBT. HOBTDMY TOK C 3JIeK-
TPOCTAaHIIHNM CHaYaJia HDI[aéTCH Ha PpacIIoJOXxeH-

HYIO0 HEIIoJaJIeKy ITOBBIIIAIOIIYIO TpaHchopMaTop-

w H ITorpeburens
| 12xB 220B
LE0LELL [ I}
-l N-H-H- | I?
i
‘Tennosasa
AIEKTPO- TMornxamonimi
cTaHOUA [ogcTaHIHAA. TpaHchopMaTop
IToBBIIAIOITIIE Honcranmmns. .
rpancdopMaTop Honmxaromuit
TpaHchopmMaTop

Puc. 177. Cxema nepejaun 31eKTPOIHEPTHH OT 3JIEKTPOCTAHIIHA K OTPe0HTEI 0
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BHewHWiA BUA
CUNOBOro MacnsiHoro
TpaHcdopmaTopa

HYIO IIOJCTaAHIIAIO, I'lle HaIIpsKeHHe IIOBBIIaeTcs
IO HECKOJILKHX COTEeH KWJIOBOJILT (B OOJIBIIIHHCTBE
cJIyuaeB OHO He mpesblnaer 750 kB), 1 mox rakum
Hanpsa:xeanem nogaérea B JIDII. [TockoanKy Takoe
BBICOKOE HAIIpAKeHHe He MOMKeT OBITL Ipeso-
JKEeHO IIOTpebuTe 10, TO B KOHIle JUHUH eT0 IIOAAI0T
II00YepPENHO Ha HECKOJIbKO TpaHchOopMaTOPHBIX
IIOJICTAHIINNA, IOHMKAIOIIUX Hanpa:xenue no 380
o 220 B, a 3aTrem — Ha IpeaIIpuATHAA WIN B 3KH-
JIBIe TOMA.

TpanchopMaTopbl HAILIXA IIIAPOKOE IIPHMeHe-
oue B ObITy. Hanmpumep, npu noasapagKke cOTOBO-
ro rened)oHa UMEIOIIUMCA B 3apALHOM YCTPOMCTBE
TpaHcOpMaTOp IOHMKAET HAIPAXKeHUe, MIOJY-
yeHHOe M3 OCBeTUTeJILHOH ceTu U pasHoe 220 B,
no 5,5 B, npurogsoro ana renedoHa. B renesuso-
pe HmMeeTcda HECKOJLKO TpaHcdopMaTopoB (Kak
MOHMKAIOIIUX, TAK ¥ IIOBLIINAINIHX ), TOCKOJILKY
IJIA DATAHUA PA3JIHYHBIX ero V3JI0B Tpebyercs Ha-
npaxenue ot 1,5 B o 25 kB.

@ 1. ITo kakoMy (hHBHUYECKOMY 3aKOHY MOMKHO OIPEJEeNHTH MOTEePH 3JIeK-
=

Tposuepruu B JIDI] u 3a cuéT wero ux MOMKHO yMeHBIMUTEH? 2. J[na gero
IpH YMEHBIIEHHH CHJILI TOKA BO CTOJBKO JKe Pa3 HOBBIIIAIOT €ro HAIpA-
sxerue niepen nmogaueit B JID? 3. Pacckaskure 06 yeTpoiicTBe, TPHHITHIIE
meiicTBuA U nmpuMeHeHHUHU TpaHchopmaropa. 4. Kak ocymecrBasercsa me-
pexaja 5IeKTPOSHEPTHH OT DJIEKTPOCTAHIINH K MoTpebuTenio?

N3 ucrtopumn aneKTpoTexHnku

BaxxHeA MM AOCTOMHCTBOM 3/IEKTPO3HEPIUUN ABNSETCA YO0OCTBO €€ TpaH-
crnopTupoBkn. OgHaKo BriOThL 4,0 BTOPOM NonoBuHbl XIX B. nepenartb aneKTpo-
3HEepruo 60NLLLIOKW MOLWHOCTU HE yaaBanochk. Jluwes B 1874 . pycCckuiA BOEH-
HblA uHxeHep @. A. Mupouxnii BNnepebie OCYLLLECTBUN NepeaaYy aN1eKTpo3Hep-
ru MoLwHocTeio 6 kBT Ha paccTtosHue 0o ogHoro kuiomeTpa Ha BonkoBom
none, B6nuau lMNetepbypra. JoctuxeHua @. A. MNMupoukoro 3aMHTepecoBanm
pycckoro y4yéHoro . A. JlaumHoBa, koTopbii B 1880 . BNnepBbie B MUPE TEO-
petnyeckn 0b60CHOBaN nepegadvy aNekTpoO3HepPrum Ha 60MbLLIOE PACCTOSAHUE.
B ceoei pabote, NnOMEeLWEHHOI B pyCCKOM XypHane «3NeKTpu4ecTBo», OH 00-
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Kasan, 4Tto npuv nepepade 3JeKTPO3HEPrun Nno nNpoBogam rnoTepu 3aHeprum
YMEHbLLLAKTCH C NOBbLILLEeHWEM HanpsxxeHus. YToObl NnepenaTs 3HEePruio MOoLLL-
HOCTbLIO B COTHMU WM TbLICAYM KMUNOBATT, TpebOBaNnoCb OrpOMHOE HarnpsXeHue
B COTHU TbICAY BONLT. [ToNy4nTb Takoe HanpsikeHue C NoMOLLbI0 reHeparopa
MOCTOAHHOIO TOKA 0Ka3aJ/10Cb HEBO3MOXHbIM.

Beixoa w3 cospgasBllerocs Tynuka YBUOENW PYyCCKUe 3NeKTPOTEeXHWUKU
M. H. 96no4koB, B. H. Yukones, ®. A. Nupoukuii U Apyrve, KOTOpbie CTanu
nponaraHoupoeaTb MNPUMEHEHUEe NepemMeHHOro Toka — OCHOBY LUMPOKOW
anekTpudukaumm. K atomy sBpemern nabopaHtom MOCKOBCKOro yHUBepcure-
Ta . ®. YcarnHeim ObiN yCcoBepLUEHCTBOBaH TpaHcgopmartop (1882), c nomo-
LK KOTOPOro MOXHO DbIN0 M3MEHATL HANPSAXEeHUe NepeMeHHOro Toka B LLu-
pokux npenenax. lNepenaya anekTpo3aHeprum npencraensanack Cneayowmm
06pa3oM: TOK U3 reHepaTopa nepemMeHHOro Toka nocTynaeT B NMOBbILLALWA
TpaHcdopmMaTop, a 3aTemM Nnoa 04eHb BICOKUM HanpsbxeHrnem UAOET No NUHUKM
nepegayn. Ha gpyrom KOHUE NUHWK TOK MOCTYNaeT B NOHUMXAKOLWMNMIA TpaHC-
dopmartop, a 3atem UaeT K norpedbutenam.

Tenepbs UMEHHO Tak U OCYLLECTBSETCH Nepeaaya aN1ekTPO3HEPIrn, HO B Te
BpemMeHa /11 OKOHYaTeNbLHOro peLlueHUsa NocTaBNeHHOW 33034 HYXKHO Obino
YCOBEPLUEHCTBOBATL 3/IeKTpPOABUraTesib NepemMeHHOoro Toka. 3ty 3agadvy cMor
bnecrawe pewuts pycckumii nzobpertarens M. O. Jonumeo-[00poBONLCKUINA.
B 1889 r. oH n306pE&n HOBLIM TUM 3NEKTPOABUIraTeENs NepemMeHHoro Toka (Mo-
TOp TpExda3HOoro Toka), a 3aTemM CKOHCTPYyUpOBaa reHeparop v TpaHchopma-
Top TpéxdasaHoro Toka. M. O. Jonueo-[oOpoBONLCKMIA TEOPEeTUYECKN 1 Npa-
KTU4ECKW AaokKasan, 4To TpéxdasHbii TOK CO34aeT Bpallalleeca MarHuTHoe
none, 1 Ha OCHOBE 3TOro NOCTPOUN ABuraTenb NepemMeHHOoro Toka, nony4ue-
LUWiA Ha3BaHWe «aCUHXPOHHOro». B 1891 r. oH ocywecTBMI nepena4vy anekTpo-
aHeprum TpéxdasHbim TokoM MowHocTeio 300 kBT Ha paccrosHue 175 km,
npumeHasa TpadchopmMarTop TpExdasHOoro Toka, NpU4EmM NoTepyU MOLLHOCTU HE
npesbilwany 25%.

Poccuiickme y4éHble ogepxanv kpynHenwyo nobeny. Ha ucxone XIX B. oHun
ObiM NPU3HAHHBIMK NUaepamMu B 0651aCTU 3NEKTPOTEXHUKU. MHOrOMETPOBLIE
BbICOKOBOJIETHbIE NMUHWK Nepefayy nepeMeHHOro Toka Ha COTHU KMNOMEeTpoB
B Poccum nossunucek B 1902r. B 1919 . M. O. Jonueo-o6p0oB0ONnbCKUA BbiCKa-
3aN MbICJlb, HTO B JIMHUAX CBEPXOaJibHUX nepenay uenecoobpasHo NpUMEeHATb
NOCTOSAHHBLIN TOK BLICOKOIO HanpsxeHus. Ho TexHu4ecku ata 3aga4a ocTaércs
04eHb CNOXHOW. BoNbLWKWHCTBO coBpeMeHHbIx JI3M no-npexHeMy Ucnonb3yiT

NnepemMeHHbIN TOK.

= J/, BricoxoBonbTHBIEe JIOII moCcTOAHHOIO TOKA MO3BOJIAIOT IePeAaBaTh SJIeK-

TPOSHEPTrHi0 ¢ MeHbIMAMHEA ToTepaMu, dem JIDTI nepemernrnoro Toka. Kak
BBI [[yMAaeTe, C 94eM CBA3aHO MOBceMecTHOe npuMeHenne umernHo JIDII me-
pPEeMeHHOTO TOKAa?
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MTOI'M rABbI

obCYOAUM?
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Yerpoircteo
ranbBaHoMmeTpa

Bn1 3HaeTe, KakK Co3JaTh MarHmlTHOe II0JIe 1 KaK
ero OﬁHapy}RHTL, qTO TaKoe MardvT M 3JIeKTpoMar-
HHAT, 1€ OHH HCIIONB3VIOTCH. Yro Taroe MarHuT-
HBIe THMHWHA K1 4YTO II0 HUM MOMHO OIIpeleIlNTh. Bbr
MOEeTe OG'LHCHI/ITL, KEaK IIPpOABJANTCA MardHulT-
HBIe cBoiicTBa 3emum. Moixere oIrpeJeJINTE Ha-
IIpaBJaeHe ABHMEHHWA IIPOBOJHHMEKA B MarHMTHOM
I10Jie, Pa3JIH4YHUTE OJHOPOOHOE 1 HeOOHOPOIHOE
MardMTHbIe II0Jd. BaM 3HAaKOMBI IIPHHIIKUIILI I1epe-
JadH 2JIEKTPOHepPril U cIIocoOLI eé IIONIYIeHHA.

A camoe IJiaBHO€, BBI IIOHHMaeTe, 94TO MarumnT-
HbIE€ 1 2JIEKTPHYECKIEe ABJIeHH A B3aMMOCBA3AHBI!

IIpounTaiiTe onmMcaHHue YCTPOMCTBA TaJlbBaHO-
MeTrpa.

Me:xay moarocaMy MarHuTa Ha OCH IIOMeIlleHa
MajieHbKaa pamika 1. C Hell JKECTKO cBA3aHAa CTPeJI-
Ka 2. BLIBOABI OT paMKM UAVT K KJeMMAaM IIpubo-

IIpu BKIOYeHHM npuboOpa B Ielb IO paMKe
OpoTeKaeT IIOCTOAHHBIA TOK, W OHA CTPEMUTCHA
YCTAaHOBUTLCA IePHeHIUKYIAPHO MATHUTHBIM JIH-
HuaM. OIHAKO cAeJaTh 3TO e MeIlaloT JBe CIH-
pajbHbIe IPY:KHUHLI 3. YeMm OoJibille 3HAYEHHE CH-
JIBI TOKA, KOTOPBIMA TEUET II0 paMKe, TeM 0oJbInasa
3aKpYYHBAIOIAs CUIa JIeMCTBYET Ha e€ IPOBOIHU-
KH ¥ TeM Ha OOJIbIIHIA YroJI IOBOpadYHBaeTCa paM-
Ka. BmecTe ¢ paMKoO#l ITOBOpadYMBaeTcs CTpeIKa,
KOTOpas CKOJb3UT BAOJL IITKAJEI IpHUOOpAa.

C moMoIIb0 KAKUX HECJIOKHBIX KOHCTPYKTHUB-
HBIX M3MEeHEeHHUH raJbBaHOMETpP MOMKHO IIpeobpa-
30BATE B BOJLTMeTp wiau amiepMmerp? Kaxk msme-
HHUTCA IPH 3TOM INKaJa npudopa?

NMPOEKTbI U UCCNTIEAQOBAHUA

1. «Mogens a3IeKTPOMATHHTHOIO KpaHa» (BO3MoOXKHasa ¢opMa:
IIpe3eHTallius, OILIT, MOJIeJIb).

2. «Co3paéM MaKeT MarHUTHOI'O IOJA 3eMJu» (BO3MOMKHA
dopma: npes3eHTAIINA, MAKET).
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NABOPATOPHBIE |
PABOThHI

"1 M3YYEHME YCTPOWMCTBA KANIOPUMETPA

Lenb pabotel I3YIUTE ycTpoiicTBO KamopumeTrpa. CpaBHUTE CKOPOCTH
TEIJIOOOMEeHa C BHEIIIHel cpefoil ropAdYeil BOAbLI B KAJIOPH-
MeTpe U B cTaKaHe.

Mpu6opbl HMaMmepuTenbHBIA MUJIHHAP, CTAKAH, KAaJOPHUMETpP, TepMO-
WmMarepuansl yrerp, cOCyZ ¢ TOpAYEd BOJOM, YACHI.
YKA3AHUA K PABOTE

1. Paccmorpure, kak yCcTpOeH KaJOpUMeTp.

2. HaumeiiTe B kamopumerp u B crakan no 100 mn ropadeii BoabI.
HsmepbTe HAUYANBHYIO TEMIEPATYPY BOABI B 000UX COCyAax.

3. Oopadorka pe3yasTaToB M3MepeHMil. Pesynbrarhl npaAMBIX
M3MEpEeHUl ¢ Yy4ETOM abCOJIIOTHOA HOT'PEINTHOCTH, PABHOM
IeHe NeJeHUusA MIKaJdbl TepMOMeTpa, 3aluckiBaiTe B Tabmu-

my 11.
Ta6nuua 11

Hauansuasa remneparypa KoHeuHas TeMmepaTypa
Texo t.°C t.,°C
0 12

Boza B kxanopumeTpe

Bopa B crakaHe

4. HabGmogaiiTe 3a U3MeHeHHMEM TeMIepaTyphbl BOJABI B KAJOPH-
MeTpe H B crakaHe B TedeHue 10 mun. UasmepbpTe KOHEUHYIO
TEMIIEPATYPY BOJBI B COCYJaX.

5. CpaBHHUTe U3MEHEHUE TeMIIePATYPLI BOJALI B KAJIOpUMETpe U
B crakaHe 3a 10 muH u cnenaiire BeiBog. O0bAcHUTE, 32 CUET
KaKHUX ocobOeHHOCTell KOHCTPYKIIMHU cocyma (KaJopuMeTpa)
M3MEHAETC CKOPOCTh TEILIOOOMEeHA ¢ BHEIIITHEH cpegoii.
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277 M3YYEHME NPOLECCA TENNIOOEMEHA

Lenb pa6otel CPABHUTE KOJHYECTBO TEILIOTHI, OTHAHHOE ropAdYeill BOLOH
U IIOJYYEeHHOe XO0JIOJAHOH BOJOH IIPHU TelJIooOMeHe.

Npu6opsl WNsmMmepuTenbHBIA ITAJIAHAD, KaJOpAMETP, CTaKaH, TepMoO-
uMaTepuanbl yrerp, cocy ¢ ropsa4deii BOJOM, COCY € X0JIOJHOM BOOOM.

YKA3AHUSA K PABOTE

1. HamneiiTe, HCHOJAB3YA U3MEPUTENbHBIN MUJIUHAD, B KAJIOPH-
merp 100 ma ropsadeii Bogel, a B ctakad — 100 M XoJaogHOM.
HsMepbTe HAYANBHYIO TeMIEPATYPY CHAYAJa XOJOMLHOH BO-
IbI, 4 3aTeM ropadei.

2. He BrIHUMAas TepMOMeTP M3 ropadeil BOJAbI, OCTOPOMXHO BbI-
JleliTe XOJOOHYIO BOJAY M3 cCTaKaHa B KajJopumerp. Ilepeme-
IaiiTe BOAY TepMOMETPOM M U3MephTe TeMIIepATyPY CMecH.

3. O6paboTKa pe3yabTAaTOB HM3MepeHHWi. Pe3yabTATBI TPAMBIX
N3MEepeHHA ¢ YIETOM a0COII0THOM [IOIPEIITHOCTH, PABHOI I[eHe
IeJIeHUs IKaJLI TepMOMeTpa, 3amuinure B Tabaumny 12. Pe-
3YJILTATHI BEIYHUCIeHIH 3aIIUCLIBANTE 663 YUéTa IOrPelTrHOCTH.

Ta6nuua 12
Macca HauvansHan HavanrHan RomuiuecTao | Komuaoorno
XONON-  TENIEpATY Macca FOMIAPATY Tenme- TeIlJIOTEI, TEeIJI0THI,
ropauen . paTrypa IOJyVUYeHHOe OTTaHHOe
ok Da RoAOE: BI:]II;I:I R TODAASA I:!Mg;:l;l xo};: oit rjuﬂ aaet
i HOR R n,, KT e t,°C BO j:n:l:‘i BE oM
ml! KT ti" -:IC 29 t2!' DC L] bi | ] 2i | ]

Qy, M Q,, Mok

4. Maccy Boabl ompezennure mo dopmyne m = pV, 3Hada, 4To
KI'
mJIoTHOCTE Boabl 1000 =,
M

5. PaccunmraiiTe KOJIMYECTBO TEILJIOTHI, OTJAHHOE TopsAdYeil BO-
IOH IIPH OCTBIBAHWU JI0 TEMIIEPATYPHI CMeCH, U KOJHMYECTBO
TeILJIOTEI, IIOJIYYeHHOEe XOJOAHOM BOJOM IIpHU HarpeBaHUH IO
TO e TeMIepaTypblL.

6. CPE}.BHHTB KOJJH4YeCTBO TeIlJIOTHI, OTOHaHHOE I‘Opﬁqeﬁ BDJJ;DfI
H IIOJYy4YeHHOe XOJIO,I[HOfi BO,[[OfI IIpHu TerioobMeHe.

7. CpenaiiTe BBIBOJ U 00OCHYIITE ero.

Npumevanue B BLIBoAe K nabopaTopHO# paboTe He 3a0yabTe YKasaThb IIPO
IIOTEepPH HEKOTOPOT0 KOJIMYeCTBA TeILJIOTEI.
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W3MEPEHMUE YAENbLHOW TENNIOEMKOCTU BELLECTBA

Lenb pa6otel OIIpefeInTh YAEJIbHYIO TEILIOEMKOCTD BEII[eCTBA.

Mpudopbl

MeTannuuyecKuM IHIHAHIP Ha HHATH, HBMBDHTBJILHLIfI ITH-

W marepnanbl jpgnp, KaJopuMeTp, TePMOMETP, Beckl yueOHbIe ¢ HabGopoM

pasHoBecOB (3JIeKTPOHHLIE Bechl), (DMILTPOBaNbLHAaA OyMara
nnu OyMakHada calddeTKa, COCYA ¢ TopAdeld BONOM, cTaKaH
C XOJIOJHOM BOJIOH.

YKA3AHUA K PABOTE
1. C moMoIbio U3MEepPUTEeTLHOTO IIUJINHAPA HAJIeHTe B KaJlopu-
MeTp X0JoIZHVIO Boay Maccoil 150—200 r. UamepsTe TeMmIIe-
paTypy BOJLI.
2. OO0paboTKa pe3yJbTAaTOB H3MepPeHuil. Pe3yabTaThl IIpAMBIX
U3MEepeHHu ¢ y4éToM abCOJIIOTHOH IOI'pPelIHOCTH, PABHOM
IeHe JeJIeHWs IITKAJIbl TepMOMETPA, W BLIYHUCIIEHAN 3aIlIHUCHI-
BaTe B Tabauny 13. AGCONMIOTHYIO IOTPEITHOCTE H3MepeHn A
MAacchl IAJIAHAPA VTOYHUTE V VIUTEIA.
Ta6nuua 13
Macca Boasn HauvagnrHan Macca HauvamsHan Obuaa remmepa-
B KAJOpH- TeMmeparypa IHIHHIpA TemMmeparypa Typa BOJbI
MeTpe m,, K BOaml ¢y, °C m,, KT nunueapa t,, °C  u nunuanpa t, °C
3. Onycrure MeTanIUUYeCKU ITUIWHADP, BLIHYTHINA U3 ropadei
BOJLI, B KajmopuMeTp. TeMiepaTypy ropsadeil BOALI Y3HATe
v yuuread. Ilocme Toro Kak reMmmepaTrypa BOJBI IIepecTaHeT
MeHATLCS, U3MepbTe 0DIITYIO TeEMIIEPATYPY BOALI ¥ ITUJIUH]IPA.
4. Ilorsanys 3a HUTH, BREIHLTE IIAJHHIAP U3 BOJLI, 000TPHTE ero
¢unvTpoBanbHOU OyMmarou (canderkoii). Onpegennre maccy
MeTaAJJINYeCKOT0 ITUIUHAPA ¢ IIOMOIITbIO BECOB.
5. PaccunraiiTe KOJIMYECTBO TEILJIOTHI, IMOJYYEHHOE XOJOMHON
BOJOM IIPH HATPEeBaAHHH.
6. IIpeneOperas TeILJIOBBLIMU IIOTEPAMMU, OIIPEJEJHATE KOJIHIECT-

BO TeIlJNOTHEI, OTAaHHOE MeTaJlJIMYeCKMM ITHJHHIPOM IIPDH
OCTBIBAHHMI.
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7.

8.

BrruucnuTe yaeJIbHYIO TEILIOEMKOCTE BeIllecTBa, U3 KOTOPO-
ro usrorosyeH muaueAp. Ilo Tabnume 1 onpexenure, Kakoe
9TO BelllecTRBO.

CrenaiiTe BLIBOJI.

W3MEPEHUE OTHOCUTE/ILHOW BIAXXHOCTU BO3YXA

Llenb pa6oTbl OHpe,Il;BJIHTL OTHOCHTEJIBbHYVIO BJIaAHOCTb BO34YVXa B RJI4CC-

MpuGopsl
M MaTepuansl

HOM KOMHATe.

TepmomeTp, KyCcO4eK TKaHH, COCYJ C BOJOM.

YKA3AHUA K PABOTE

1. H3mepbTe TeMIlepaTypy BO3AyXa B KJIACCHOM KOMHATE.

2. Ob6paboTka pe3yasTATOB M3MepeHUil. Pe3yabTaThl IPAMBIX
H3MepeHHH ¢ y4YeToM aOCOJIOTHOM IOrpelnIHOCTH, PaBHOH
IeHe IeJeHMA INKAJNLl TepMOMeTpa, 3alliuchkIBaliTe B Ta0Iu-
my 14.

Tabnuuya 14

t,°C £, °C At,°C 0, %

3. PeasepByap TepMoMeTpa oOMoTaiTe KycodkoMm TKaHu. Cmo-
YHUTEe TKAaHb BOJOM KOMHATHOM TeMIlepaTyphl.

4. Kak TOJALKO IpeKpaTHUTCA U3MeHeHHe TeMIepaTyphl, olpe-
JeJIATe IIoKa3aHue BIaKHOT'0 TepMoMeTpa.

5. HaiigurTe pa3HOCTh HOKAa3aHMM CYXOr'0 M BJAXKHOI'O TEPMO-
METPOB.

6. Ilonwsyscek Tabauimei 6, onpegeanTe OTHOCHTEIbHYIO BIAMK-
HOCTBL BO3yXa.

7. Ecnu B KabuHeTe ecTh ICUXPOMETP, OIPeIeINTe C ero IIOMO-
I} OTHOCHUTEJILHVIO BJIA*KHOCTE BO3/IyXa M CPAaBHUTE IIOJY-
YyeHHbIE 3HAYeHHUA.

8. CpmenaiiTe BBLIBOJ O 3HAYEHWM OTHOCHUTEJILHOM BIAXKHOCTU
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HOE 3HaYeHHe CAHUTAPHBLIM HOpMaM s 1Koy (40—60% )?



[0 CBOPKA 3NIEKTPMHECKOW LEMH
W U3MEPEHWE CH/Ibl TOKA
B EE PA3JIMYHbIX YYACTKAX

Lenb padoter COOpATh aIEKTPHYECKYIO Ilenb. M3MepHuTh CHIIY TOKa B pas-
JIUYHBIX YVIACTKAaX IEeIIH ¢ IOMOIILIO aMIepMeTpa.

Mpu6Gopbl JlabopaTopusbiit ucrouank nuranusa (JIUII), namma #Ha mof-
nmMarepuanel crapre, KJIIOY, aMIIEPMETD, COeJUHUTEJIbLHEIE IIPOBOJA.

YKA3AHUSA K PABOTE

1. Haueprure cxeMy aJeKTpUUYecKOil ITenu, TOKa3aHHON Ha PU-
cyuke 178, a. Cobepure 1ems mo cxeme.

B)

Puc. 178

Npumevanne IIpm cOopke Ienm KJrod JoJKeH OBITL pasoMkHyT. O6asa-
TeJILHO IIpPOBepPhTe NPaBUJILHOCTEL IIOAKJIIOUEHHS aMIepMe-
Tpa B Ielb: KJleMMa, o0o3HaueHHas 3HAKOM «+», HOJKHA
OBITHL cOeJUHEHAa ¢ IPOBOAOM, UAVIINM OT IOJOXKHTEJILHOTO
IIOJIFOCA HCTOYHHUKA TOKA.

2. 3amkHUTe Ienb. U3mepbTe cuny Toka I;.

3. Ob6paboTka pe3yasTaToB M3MepeHH. Pe3ynbrarThl MpAMBIX
U3MepeHN ¢ YVYETOM a0COJIOTHOHI IIOI'PEeIHOCTH, PaBHOM
IleHe OeJieHUsA INKAJLl aMIepMeTpa, 3aluinure B Talmu-

my 15.
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Ta6nuua 15

Cuna Toxa I, A Cuna tora I,, A Cuna tora I, A

4. Haueprure cxeMy aJIeKTPUYECKOI IeIIN IJIf CIAyUaeB, IoKa-
3aHHBIX HA pucyHKe 178, 6 u 8.

5. HBMEDLTB CHJIY TOKA IJA KaXJ0T'0 cJIiydad.

6. C,[IEJIafITE" BBIBOJ O 3Ha4Y€HHHM CHJIBEI TOK4 B Pas/IMYHBIX IIO-
caenoBaTeJIbHO COB,[IHHéHH]’:-IX yYdaCcTHax 1nelrun.

m U3MEPEHME HANPSKEHUSA
HA PA3/IMYHBIX YHACTKAX )
NOCNELOBATE/IbHOW 3NIEKTPUMECKOW LIEMK

Lens pa6oter COOpaTh 2IEeKTPUYECKYIO Ilellb. M3aMepuTh HanpA:KeHHe HA
PasIUYHBIX YYacTKax Iell ¢ IIOMOIILI0 BOJILTMETpa. BbI-
ABUTHL 3aKOHOMEPHOCTH IIOCJIeI0OBATEIBLHOTO COeIUHEeHUs

IIPOBOAHHUKOB.

MpuGopbl Jlaboparopubiii uctouHuK nuranna (JIMII), mrammna Ha mon-

umarepnanbl cpapre, pe3sucTop, KJI0Y, BOJILTMETP, COeJUHUTEeJIbHBIE IIPO-
BOJA.

YKA3SAHUSA K PAGOTE

1. HauepTure cxemMy sJIeKTPHYECKOM IelH, colepiKaliei
MCTOYHUK TOKA, PE3UCTOP, JJaMIy U KJII0Y, cCOeIUHEHHBIe T10-
ciaenoBareabHo. [IoKaKHuTe cxeMy YIUTEIIO.

2. CobepuTe BIeKTPHYECKYIO IIEIH II0 CXEMe.

3. HD,T_[RJIIOT-II'ITE BOJBTMETD TaK, YTOOLI OH H3MePAJ HallpdAddxe-
HHe Ul Ha gamie. O6o3HAUYLTE IOJOKEeHHe BOJIBETMETPDA Ha
cXemMe B 3TOM CJIydae Vl'

4. 3aMKHHUTE IIellb 1 HSMepPhbTe HallpAMEHHE.

Npumevanue IIpu cOopke Ienm KUY JOJKeH OBITH pasoMKHyT. Ob6sza-
TEJBHO NPOBEpPbTEe MPABHJILHOCTEH IIOAKJIIOUEHHSA BOJBLTME-
Tpa B IleNb: KJIeMMa, o0O3HAUYeHHas 3HAKOM «+», JOJ KHA
OBITH COEAMHEeHAa C IIPOBOAOM, UAYIINM OT IIOJIOKHUTEJHHOI'O
IIOJIIOCA UCTOUYHH KA TOKA.
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5.

Ta6nuua 16

O6paGoTKka pe3yabTaTOB H3MepeHHH. Pe3ynbraThl IpAMBIX
U3MepeHHH ¢ y4éToM abCOJIIOTHOH NOI'pelIHOCTH, PABHOM
IleHe JleJIeHHs INKAJLl BOJBETMETPA, 3aIIUIIINATe B Ta0Iu-

my 16.

Hanpamxenue U, B Hanpaxenune U,, B Hanpamxeune U, B

6.

10.

11.

LUenb pa6oTbl

Mpubopsl

HO,HHJIIOIIHTB BOJBTMETD TAK, 9TO0BI OH H3MeEDAJ HallpdHe-
HHe U2 Ha pes3HucTOope. Ob6o3HaubTe HOJOMKEeHHe BOJIBTMETPDA
Ha cXeMe B 9TOM CJIydae V2.

3aMKHUTE nellb 1 HSMEeEPbTe HallpAMeHHE.

ITogxkmouynTe BOABTMETDP TaK, YTOOLI OH M3MepAJ HaIpPA-
skeHue U Ha yUyacTKe I[eIIH, coAep:KallleM JaMIIy U Pe3HCTop.
Obo3HaubTe IOJIOMKeHHe BOJLTMEeTpPA Ha cXeMe B 3TOM CJIY-
yae V.

3aMKHUTE eIl 1 HaMepPbTe HallpAeHHe.

IIpoaHamn3upoBaB IOJyYeHHEIE Pe3yJabTATEI, cAeIaiiTe BbI-
BOJ O COOTHOIIIeHHH HAIIP A eHHNNA Ha pasiHdHBIX YIacTKax
menu. OOpoBepruuTe UM HOATBEPAUTE T'HIIOTE3y: IPH II0-
CcJeOBATEILHOM COeJHHEHHHU 3JIeMeHTOB o0Iljee HaIpdaxe-
HHe Ha yYacTKe IelId PaABHO CyMMe Hanops:KeHHH Ha OTHelIb-
HBIX 3JIeMeHTAaX 3TOr0 yJ4acTKa.

ITo uToram naboparopubIX pador Ne b u 6 chopmynupyiire
3aKOHOMEPHOCTH [JIA CUJILI TOKA U HANPSKeHNUd IIPH IIocae-
NOBaTEeJILHOM COeIUHEeHUH IPOBOJHUKOB.

M3MEPEHUE COMPOTUB/IEHUA NPOBOAHUKA.
U3YYEHME NPUHUMUNA JEMCTBUA PEOCTATA

W3yuuTrh ycTpoiicTBO peocraTa. MI3MepHUTh COIPOTHUBIIEHHE
IIPOBOAHHUKA C IIOMOITLIO aMIIepMeTpa U BoJbTMeTpa. IIpose-
PUTE BO3MOYKHOCTE U3MEHEHN A CHUJILI TOKA B IEITHA IIPHA IIOMO-
I peocTaTa.

Jlaboparopurbiii nctrounuk nuranua (JIMII), peocrar, kKnrou,

HmaTepuanbl 4 yTepMeTp, BOIBTMETD, COeIMHUTEeJILHEIE IIPOBOJIA.
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YKA3AHUA K PABOTE

1.

PaccmorpuTe peocrar. ChenaiiTe NIpenrnoioOKeHWEe O TOM,
KaK M3MeHAeTCA COIPOTHBJIEHHME peocTaTa IPHA M3MEeHEeHHH
IMOJIOKEHUA NON3yHKa (0T KpalHero JeBOro A0 KpanHero
IIpaBoOTO).

HaugepruTe cxemMy aJeKTpUYECKOH ey, IIOKa3aHHOW Ha pU-
cyake 179.

|2 B
(mqmwﬂfé
o) 15

(I

Puc. 179

3.

Tabnuuya 17

N¢ oIIBITA

Mpumevyanue
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CofbepuTe SJIeKTPHUYECKYIO IIeIlb M0 cxXeme. I[logkiroumnTe
BOJILTMETP TaK, YTOObI OH HM3MEpPAJ HAIpAMKeHHe Ha pPeo-
crare.

ITocTaBhTE IIOJISYHOK peocCcTaTa B IIONOKeHHe, IIPH KOTOPpOM
ero COIIPpOTHBJIEHHE MaKCHMaJIBHO. 3aMKHHUTeE nelnb, CHUMH-
Te IIOKa3aHud aMIlepMeTpPa H BOJIETMETPaA.

OopadoTka pe3yJabTaTOB M3MepeHHil. Pe3ynbTraThl IIPAMBIX
HU3MepeHHul ¢ y4yeToM abCoJIOTHOM IOrpenIHOCTH, PaBHOMH
IeHe JeJieHUd ITKaabl 1pubopa, U BEIYHCIeHH 3aIuchlBaii-
Te B Tabaumy 17.

Cumaroral, A Hanpaxenne U, B Conmporusaenne R, Om

IlepegBuHBTE IIOJ3YHOK peocTaTa NPHUOJIHU3UTELHO HA YeT-
BepTh AJUHLI OOMOTKM, 3aTeM Ha HOJOBUHY, 3aTeéM Ha TPH
YJeTBepTH. B KayK/IoM cJiyuyae 3alHMchIBaiiTe MOKa3aHUA IPH-
Gopos.

Hepe;[ 3aMBIKaHIeM ITelll HpDBeprITe IIONOoXeHHe ITOJ3VH-
Ka peocTaTa: HeJlb34d, YyTOOBI €ro COIIPpOTHBJJIEHHE ObLIIO MH-
HUMAJBLHBIM. OTO MOJKET IIpABECTH K IIOJIOMEKe aMIlepMeTpa.



[

8.

Paccuuraiire COIIPpOTHBIJI€HHE PeocCTaTa B KaxXIJO0M ciIyvdae.

IIpoananusaupyiiTe pe3yabTaThl U3MEepPEeHHUN U CAeIaluTe BbI-
BOJ O HA3HAYEeHHUH peocTarTa.

U3YYEHUE NMAPANJIENBHOIO COEAUMHEHUA
nNPOBOAHUKOB

Llens pa6oTbl BpiaBuTh 3aAaKOHOMEPHOCTH IIapajJijeJIbHOI'O CoOoeJHMHEeHHA

Mpubopbl

IIPOBOJHHUKOB.

JlaboparoprbIii ucTouHuK nutanuda (JIWII), nBa pesucropa,

M MaTepuansbl 10y, amMmepmMeTp, BOJILTMETP, COeJUHUTEJILHEIE IIPOBOA.

YKA3AHMS K PABOTE

-

HauepTure cxeMy B3JeKTPUUYECKON IleNH, COCTOAINEH u3
MCTOYHUKA TOKA, KJIOYa, IBYX IIapajliIeIbHO COeIUHEHHBIX
pesuctopoB R1 u R2. JlobaBbTe B cxeMy aMIIepMeTP U BOJIBT-
MEeTp TaK, YTOOLI OHH HU3MEepsIN CHIY TOKA WU HAIPAKeHHe
Ha pesucTtope R1.

2. Cobepure 3IeKTPHUUIECKYIO IIEIIh II0 CXeMe.

3. 3aMKHHWTeE IIellb, U3MepPhTe CIJIY TOKA U HAaIlpAKeHHe Ha pe-
sucrtope R1.

4. OOpaborka pe3yasTaToB M3MepeHMH. Pe3ynbraThl IIpAMBIX
MU3MepeHui ¢ YYETOM abOCOJIIOTHOW IIOIPeIlTHOCTH, PaBHOMH
IleHe JeJIeHUA INKaJbl npubopa, sanuceiBaliTe B Tabauiry 18.

Tabnuua 18
Nt ombiTa Cunmarora I, A Hanpsskenne U, B

5. Haueprure cxemy Ilienu, U3MEHHUB PAacCIOJIOMKEHHUe M3Mepu-
TEeIbHBIX IIPHUOOPOB TAKMM 00pasomM, YTOOLI OHH M3MEepPAJIHA
CIUTY TOKA W HAIIpAXKeHHe Ha pe3ucTope R2.

6. IlepenmopknoouuTe M3MepHUTEJbHEIE IIPHOOPHI B COOTBETCT-

BAM co cxemoii. Oupemenure CHIy TOKA W HANpPAMXKEHHe Ha
pesucTope R2.
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7. Haueprure cxemMy IellM, U3MEeHHUB PACIIOJOKEHUEe H3MepH-
TeJIbHBIX IIPHUOOPOB TAKMM 00pa3zoM, 4TOOLI OHH M3MepsJIn
CHJIy TOKa Ha Hepas3BeTBJIEHHOM Y4YacTKe IlelId M HallpaKe-
HHE Ha yYacTKe Iellf, coaepkalieM oba pesucTopa.

8. HBPBHOI{RJIIOIIHTE H3MepHUTeJIbHEIE HpHﬁOpI—J B COOTBETCT-
BHUH CO CXE€MOMH. OHDB,I{EJIHTE CHJIY TORKA U HallpAxeHHe.

9. IlpoamamusmpyiTe pe3yJbTATHI U3MEpPEeHHUH U clieylaiTe BbI-
BOJ 0 3aKOHOMEPHOCTAX NapaLIeJLHOI0 COEMUHEHMS IIPO-
BOJHHUKOB.

"B5]  M3MEPEHME MOLLHOCTH M PABOTbI TOKA
B 3/IEKTPUMECKOW JIAMIE

Uens pa6otel VI3MepHUThs MOIIHOCTL M PabOTy SIEKTPHUYECKOr'0 TOKAa B
AIEeKTPHUUYECKOH JJaMIIe.

Mpu6opbi Jlaboparopuslii ncrounsuxk nuranud (JIMII), namma za nop-
umarepnanbl crgpKe, KJII04, aMIepMeTp, BOJLTMET]D, Yachl, COeJUHUTEJIb-
HEIE IIPOBOJA.

YKA3AHWUA K PABOTE

1. Ha‘-IEpTI«ITE CXeMy BHBRTPHIIBCHDﬁ neIlln rocjaenoBaTrTeJIbHOT'O
CoOeJMHEeHNA MCTOYHHEKaAa TOKa, KJIO4Ya H JIaMIIBI. I[OﬁaBLTB B
CXeMy aMIIepMeTp M BOJBTMETP TaK, yTOOLI OHH H3MepPpAIH
CHJIY TOKA B IIeIIH 1 HallpAXeHle Ha JiaMIIe.

2. CobepuTe sJIeKTPUYECKYIO b II0 CXEMe.
3. HM3mepbTe cHJIy TOKA B IleIId U HaIpAKeHHe Ha JIaMIIe.

4. O6paboTka pe3yJabTATOB M3MepeHUIi. Pe3ayrbTaThl IPAMBIX
M3MEepeHN ¢ YyY4ETOM ab0COJIIOTHON IIOIPelIHOCTH, PaBHOM
lleHe JeJIeHUs INKAaJbI Ipubopa, U BEIYACIeHUI 3alIuChlBali-
Te B Tabmauiy 19.

Tabnuuya 19
Cuna Tora Hanpaxenue Mom#uoCTh Bpemsaropeans  PabGora Toka
IA U,B Toxa P, Br Jamnsl t, ¢ A, Ik
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Ne 10

Uenk pa6oTsl

MpuGopkl
M MaTepuansi

Paccuuraiire MOITIHOCTE JIEKTPH4YeCHKOI'0O TOKa B JlaMIIe IIO
H3MepEeHHBIM 3HaAYeHMAM CHJIBI TOKAa 1 HAIIpAAEeHNA.

HM3MepbTe BpeMs IOpeHHMs JaMIIBI H paccudTaiiTe paboTy
3JIEKTPUYECKOT'0 TOKA B JIaMIIe.

CrmesaiiTe BEIBOT.

U3YYEHUE ABNEHUA
3NIEKTPOMATHUTHOU UHAYKLU WU

I/IBY‘IHTL ABJIeHIIEe BJIBRTDOMRI‘HHTHDfI HHOVHEITIH.

MunauaMmepMeTp, KaTyIIKa-MOTOK, MAarHHUT ayroobopas-
HBIN, ICTOYHHUK TOKA, KAaTYIIKa C KeJe3HBIM CepJledHHuKOM
oT pa300OpPHOTrO 3JIEKTPOMATHUTA, PEOCTAT, KJIOY, COeTUHI-
TeJIbHbIe IIPOBO/IA.

YKA3AHUS K PABOTE

Puc. 180

1. HO,I{EJIIOIIHTB KaTyVIOIKy-MOTOK K 3aXxXHMaM
MHJITHaMIIepMeTpPa.

2. Habiromasa 3a noKkazaHUAMHA MHJLJIMaMIIepMeT-
pa, DOABOAWTE OAWH W3 IIOJICOB MarHura K
KaTyIIKe, IIOTOM Ha HECKOJbKO CeKYHJ[ 0CTa-
HOBHTE MArHuT, a 3aTeM BHOBBL NPHOJMKAITE
ero K KaTyIIKe, BABUrasg B Heé (puc. 180).
3anuIIuUTe, BOSHUKAJ JIM B KaTYIIKe UHIAYK-
IIMOHHBLIA TOK BO BpeMsdA ABHUKEHHS MarmuTa
OTHOCHTEJILHO KATYIIKH; BO BpeMsa ero OcTa-
HOBKIH.

C,I[BJI&ﬁTB H 3allMIIIHTe BBIBOA O TOM, IIpDH KaKOM YCJIOBHHA
B KATVIITKEe BOSHHUK aJ HHI[}THHHDHHLIIL:I TOK.

3anuInnTe, MeHAJCA JIM MarHUTHBIA IIOTOK, IPOHHU3LIBAIO-
I KaTYIIKY, BO BpeMs JABM)KeHNA MAarduTa; BO BpeM:A ero
ocTraHoBKM. O0BACHUTE, MOUEeMY IIPU IPUOIMKeHUN MATHHU-
Ta K KATYIIIKEe MATHUTHBIN IOTOK, IPOHU3BIBAIOIIHUH 3Ty Ka-
TYIIKY, MeHAeTCs.
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5. IlpoBeprTe, OMMHAKOBBEIM WM PasJAYHBIM OyIeT HalpaBJe-
HHe HHIYKIIMOHHOI'O TOKA B KaATYINKe IIPH IPHUOJIHKEeHHH
K Hel ¥ yJJaJeHHH OT Heé OJHOT'0 U TOT0 e IIoJca MarHuTa.

6. Ilpmbnm:kaiiTe IIOJIOC MATHHUTA K KATVIIKe C TAKOH CKOpPO-
CTBIO, UTOOBI CTpeJIKa MIIJIMaMIIepMeTPa OTKJIOHANACL He
fosiee ueM Ha IOJOBUHY OpeAeILHOT0 3HAUYEHUA ero ITKAaJIbI.
IToBTOpHTE TOT € OILIT, HO IIPH OOJBIIIEH CKOPOCTH ABUKe-
HHA MaAardmra, 4eM B IepBOM cJydae.

7. CpenailiTe W 3alIMIIIATE BLIBOJ O TOM, KAK 3aBUCHUT CHJIa WH-
OVKIIMOHHOTO TOKa, BO3HUKAIOINEro B KaTyIllKe, OT CKOPO-
CTH M3MEHEeHUA MATHUTHOTO ITOTOKAa, IIPOHU3EIBAIOIIEro 3Ty
KATYIIKY.

8. Cobepure ycTaHOBRKY JJIA OIBITA 110 pUCYHKY 181.

Puc. 181

9. ITpoBeprTe, BOZHUKAET JH B KATVIIKe-MOTKe I MHIAVKITMOH-
HBIA TOK B CJIeIVIOIIIAX CAYyIadX:
4a) IpH 3aMBIKAHUH M PpasMbIKAHWH I[elIH, B KOTOPYIO BKJIIO-
yeHa KATYIIKAa 2;
0) IpHu IpOoTEeKaHNHU UYepes3 KaTYIINKY 2 IIOCTOAHHOI'0 TOKA;
B) IPH VBEeJIUYEHUH U YMeHBIIIeHUH CUJLI TOKA, IIPOTEeKalo-
IIero Yepes KaTyIIky 2, IyTEéM IIepeMell[eHiAsA B COOTBeTCTBY -
IOII VIO CTOPOHY IOJ3YVHKA peocTarTa.

10. CoenaiiTe BBIBOJ, B KAKHX CIIyY4asiX MeHAETCA MarHUTHBIN
IIOTOK , IPOHMU3LIBAIOIINN KATYIOKY I, ¥ TIOYEeMY.



3AZIAYM ANA
NOBTOPEHMUS

TEM/1OBbIE ABJIEHUA

1.

Ha xaxoM fBJIeHHH OCHOBAH NPHHIWIN AW CTBAA KU AKOCTHOI'O TepMoMeTpa?
1) raMeHeHHe faBIeHHA HAPOB MHUANKOCTH IPH HEMeHeHUH TeMIlepaTyphl

2) nameHeHHe 00'bEMA HHIKOCTHA DU H3MEHEHHH TeMIepaTyphbl

3) UaMeHeHHE CKOpocTH AUdPy3uH B :KUIKOCTAX NPU HBMeHEHUH TeMIepa-
TYPEI

4) UaMeHeHHe CKOPOCTH HCIaPeHUA MUJKOCTH IPA H3MeHeHUH TeMIepaTypal
Yo xapakTepusyeT Temueparypa?

1) ckopocTh ABUKeHUA OJJHOH MOJIEKYIbL

2) CKOpOCTEh BHKEHAA MHOECTBA MOJIEKYJI

3) BzaumMopelicTBAEe MOJIEK Y

4) cpefHIOI KNHETHYECK VIO SHEPTHIO TEILJIOBOr0 NBHMKeHUA MOJIEK Y

CraneHYI0 JeTans npocBepanian. Kak naMeHHUIACE €€ BHYTPEHHAA SHEPrusa?
1) yBemM4MIaCkE 3a CUET TEILIOIEepe aun

2) yBenHuHiack 3a CYET cOBepIIeHH:A paboThl

3) YMeHBITHUIACE 3a CYET COBEPIIeEHA paboThl

4) yMeHBINTHUIACE 3a CYET TeIlIonepe aun

Kycok cBHHIIAa NOMECTHIN B IIJIaMs rasoBoil ropesikn. Kaxk maMeHHAIach ero
BHYTpPEHHAA dHeprua?

1) yBernunIace 3a CUET cOBepIIeHHUA paboTh

2) yMeHBINTHUIACE 3a CYET COBepIIeEHA paboThl

3) YyMeHBIIHIACE 3a CUET TellIolepeaadn

4) yBeIM4AJIack 3a CUET TeIUIoepe aynd

Ha rpaduke (puc. 182) nokazaHo H3MeHeHHUe TeMIIEPATYPEI HEKOTOPOr'o TBED-
JOTO Tejla ¢ TedeHHeM BpemeHH. OnpefennTe HavaJlbHYI0 H KOHEYHYIO TeMIe-
patrypy Texa. OxapakTepHayiiTe U3MeHeHWe BHYTPeHHeH 5HePrHH TeJja Ha

e b Ka:KJ0M y4acTKe rpadHKa 3a BCé BpeMdA Ha-
100 DIIOeHHA .

6. Kakoe KOIWYeCTBO TeILIOTHI HeoO0XOJAHMO

L/ INA HATDEBAHHUA JKEeJIe3HOI'0 YTIOra Maccoil

20 7 400 r ot TremoepaTyps! 20 °C go Temnepaty-
~ & pE1 240 °C?

0 7. Kakoe KONIHYECTBCO TEILIOTHI BBIMEIUTCHA

5 10 15 t. MER OpH OoXJNaJIeHHU oT Temmnepatrypsl 80 °C:

a) 3 kr Boxsl o Temneparypsl 20 °C; 6) 50 n

Puc. 182 BOABI A0 TeMneparypsl 20 °C?
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t,°C

10.

11.

12.

ITpy ocTeIBAHWMHK cTANBHON Aerann maccol 3 Kr oT Temnoeparypsl 600 °C mo
Temneparypsl 20 °C Beimesminock roamdecTBo TernoThkl 870 kll:xk. Kakosa
yIeJibHAA TeILIOEMKOCTE CTaIn ?

OnpenesmTe Maccy Kycka cepebpa, eciiM 3a IIpOMeXYTOK BpeMeHH OT 5 [0
10 muE (cM. puc. 182) oH mony4YHN OT HATPEBATENA KOJIWYECTBO TEILIOTHI
12 gl

Tepmomerp, nokaseiBaomui Temneparypy 22 °C, onyckaloT B BOLy, IoCie
4Jero ero noxasasma yeenmumparres go 70°C. Yemy paBEa TeMpnepaTypa
BOJIBI 0 MOTpYyEenunsa Tepmomerpa? Macca Boast 40 1, TerioéMrocTs! TepMo-

SE
MeTpa T 'H'_
K
YTo NPOHUCXOJUT ¢ TeMIEPATYDPOM KYCKa 0JI0OBAa ¢ MOMEHTA HAUAJIA LIaBIeHU A

A0 ero OKOHYaHuA g

Ha gaxoM m3 rpadMKoOB 3aBICHMOCTH TeMIOepaTypel oT BpeMeEu (puc. 183)
€CTh Y4ACTOK, COOTBETCTBYIONIHI IPONEeccy KPUCTAILIN3an N ?

t,°C t,°C t,°C

Puc. 183

1)

13.

14,

15.

T, MHH T, MHH 1, MHH T, MHH
2) 3) 4)

B yrnyonerne, ceagHOe BO LY, B3ATOM IDH TeMOepar 0 °C, monoxann
¥

KycoK oJyioBa macco#l 66 r npm remnepaTrype 110 °C. Kakosa macca pacrass-

mero asjaa?

Korpa e n1én, remneparypa koroporo 0 °C, mooxuIm KycoK MeTajljia Maccon
3 Kr, npegBapUTENIbHO OPOTPETHIH B KUNAIEH Bojie, 0] HUM PAacIlIaBUIOCE
360 r 1ppa. KaxoBa yielbHAad TeILJIOEMKOCTE MeTaLia?

Ha kaxkom n3 rpadMKoOB 3aBUCHMOCTH TeMIEepATYPhl 0T BEpeMeHHU (puc. 184)
€CTh YUACTOK, COOTBETCTBYIOIIHIEA Iponeccy KAIIeHn A ?

t,%C, R £,°C

Puc. 184

1)

T, MHH T, MHH 1, MHH T, MHH
2) 3) 4)

1 Tennoémrocts C paBHA NPOH3BENEHHIO YAENBHOH TEILIOBMKOCTH BEIIECTBa C
u Maccesl m teaa: C = cm.
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e G 16. Kakoe KoJWYecTBO TeNJIOTHl HoTpebyercsd,
uT00BL JOBECTH O KHNEeHAA 4 KI' BOJABI, HAXO-
gsmeiica npm Temneparype 10 °C, m monso-
CTBHIO HCIIAPHTE €87

17. B nunuHEApe NoJ NOPITHEM HaXO0JWIOChE TEBED-
Jnoe BemecTBo. I{WIMHAD NOMECTUIIH B NEYb.
CHaugaJia ero HarpeBaif, a B HEKOTOPBIH MO-
MeHT Hauany oxnaxjaarb. Ha pucyske 185
OPHBEJIEH rpa)uK N3MEeHeHHUs TeMIIe PATYPHI £
BelllecTBA C TeUeHHeM BpeMeHH T1. IlaiiTe Ha-
BBAHHA NPOIECcCaM, KOTOPEIM COOTBETCTBYIOT
y4acTKH rpaduka.

0 T, MHH
Puc. 185
18. CKOJIBKO KHIOTPAMMOR JIbJa, B3ATOroe npu Temueparype 0 °C, pacniaenres,

ecJIH eMy co0o0IATE TAKOe e KOJIHYeCTEO TEeIJIOTEI, KOTOPOe BEILEIHTCA IPH
KoHgeHcanud 13,2 Kr pogsHOro napa npu Tremnepatype 100 °C?

19. KakoBEI IOKA3AHUA CYXOr0 U BIAXKHOIO TEPMOMETDOB ICHXPOMETDA, eCcH
pasHOCTh HX Nokazasuil 5 °C, a OTHOCHTENBHAA BJIAMHOCTL BO3JYXa paBHA:
a)40%;6)62%;8)35%?

20. Kakoe TOILTHBO MCIOJB30BAJIH JJIA HArPEBaHUA U npespalnednsA B nap 900 r
BOJEI ¢ HAYANBEHOM TemnepaTtypoii 39 °C, ecoin uerparmnn 50 r ronnuea?

ANEKTPUHECKHUE ABJIEHUA

21. MoseT IH cYIIecCTBOBATE 3Je KTPHYeCcKOe I10Jie B BaKyyMe?

22. Ha pucyske 186 npuBeiér rpapuK 3aBUCHMMOCTH OT BPpEeMEeHH 3apsdja, Mpo-
IIeIEr0 00 IPOBOJHUKY. YeMy papHA CHIIA TOKA B IDOBOAHUKe?

g, mEma A
04— I, MmA
30} 15 +———1—1—7—
20 ‘ 10 ] I |
10_ —_— 5 i I _|_|__
- — -
0 1 2 3 4 t,c 0051152 2,5 ¢, Mmua
Puc. 186 Puc. 187

23. Ha pucyrke 187 nprueeiéH rpapuK 3aBHCHMOCTH CHJILL TOKA B NPOBOJHHUKE OT
BpemMenn. Kaxoli 3apaj OpoxXoJUAT 10 NPOBOAHUKY 3a 2 MAH?

24. YcTaBOBHATE COOTBETCTBHE MEXY (PU3HUECKHM 3aK0HOM H (POPMYJI0M.

DuznYecKHH 3aK0H dopmyna

A) 3aK0H cOXpaHEeHHA 3NeKTPHYECKOr0 3apAja HI= E

B) sakon Oma s yuyacTEa 1enu

B) zakon [l:xoyna—Jlerna 2)R— _g_l
3)q, +q,+ gz=const
4)Q = I?Rt
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244

Ne

25. HauepTHuTe cXeMy 3JIeKTPHUYECKON INenH, cofepkalleid MCTOYHHE TOKAa, JBA

IEKTPHYECKHWX 3BOHKA W KJIKY, TaH, yTo0BI 3BOHKH BEJIHYAINCH OJIHOB pe-
MEeHHO.

26. IIpm OTKPBIBAHWUY JBEPIILI XOJOAWIEHUKA 3aT0PAETCHA JIaMIa, a4 TPU 3aKphI-

BaHHUH XOJONWILHUKA oHA racHeT. HauepTuTe cXeMy COOTEETCTBYIOIIEH DIIEK-
TPHUYECKOH Menn.

27. llokazaHEme BONBTMETpA, MOAKJIHUYEHHOrO K paboraromeil jaMne HaKalW-

BaHAA, papEO 160 B, AMnepMerp, BKJIIOYEHHBIH B 3Ty e Oelb, IIOKA3EI-
BaeT cuiy Toka B Jamne 1 A. Yemy pagHO conporusieEne namnsl? Hauep-
THTE CXeMy AAHHOH 3JeKTPHUYECKOH Ienn, BKIIUYHAB B Heé HCTOUHHK TOKA
M KJII0Y.

28, YVuennk HpDBéJI pPAO OIIBITOB, B KOTOPEIX OH U3MepAl COINPDOTHBJIEHHWUA Pas-

JMYHBIX MeTALINYeCKMX NPOBOJHUKOE. B KauecTBe IPOBOAHHUKA OH HCIOJb-
30BAJI MAHTAHHWHOBBIE H HUXPOMOBEIE TPOBOJIOKH PASHEIX JJHH A THAMETPOB.
PesynbraThl ONBITOB MPUBEIEHEBI B TabIHILe.

Marepuax H‘;:T;-;ﬂ; ]ISo,nle{ll)—iq;?;o HJ‘I];:;H L, Conpmn(:;;;enne R,
Masrasus 1,5 40 1,1
ManaraamuH 1,5 80 2,3
MaHrasnuH 3,0 80 1,1
Huxpom 1,5 30 2,2

29,

30.

31.

BriGepuTe M3 NpeII0KeHHOT0 NePeYHA JBa YVTREPEAeHHA, KOTOPEIE COOTBET-
CTBYIOT PE3YJIETATAM MPOBEIEHHBIX W3MePeHH.

1) IIpn yBeMueHHH JIMHEI IPOBOJHHKA €0 CONPOTHRIIEHNE HE MEHAETCH.

2) ConpoTuUBJIeHTE IPOBOHAKA 3a BUCUT OT MATEPHAJA, U3 KOTOPOTO OH U3TO-
TOBJICH.

3) ConpoTHEIeHNEe IPOBOAHAK A YECIHUAEACTCA OIPH VBEIMUeHAH eT0 JJINHEL.
4) ConpoTHBIIeHUe MPOBOJHUKA YMEHBIIAETCA IPH YVBEIWUYEHUH €70 TLIOTHA-
T TOTIepeyHoro ceueHn s,

5) ConpoTHBIeHNEe NPOBOJHUKA YEEIHMYUBAETCA IPH YBeJIMUYeHAR eT0 JHUaMe-

TpAa.

OnopeneaaTe yielbHOE CONPOTHRIEHAE TPOBOIIOKH NIAHON 20 M ¥ L0 agbio
nonepeunoro cedemns 10-7 m2, ecnnm eé conporusiaenune 2 Om.

Macca 1 KM MeJHOI'O KOHTAKTHOT'O IPOBOAA HA OPHTIOPOAHEIX 3 eNe3HBIX J0-
porax cocrapaseT 890 kr. KakoBo cONpoTHBIEHME 3TOr0 IIpoBOaa?

Kaxoil JyimHEBI HaZ0 B3ATE MeHBIN TPOBOJ IJIOIABIO IONEPEYHOTO CeUeHNA
3,6 Mmm2, urobnI npu cire Toka 1,5 A sanpsasxeane Ha HéM 610 0,6 B?



22. llepe npoBOIOKH — MeJHAA W ATIOMHHNUEBAA HMET OJMHAKOBYIO Maccy. Jlnn-
Ha MejHoW npoBosiokH B 10 pas Oonbine fauHB aTOMUHAEBOH. Bo cKOJIBKO
pas CONpPOTHRJIEHAE MeJHOH NPOBOJOKH 00JbIIe CONPOTHRICHAA AJMIOMHHHAES-
poi1? ILtorEOCTH Menu B 3,3 pasa GoJbIlle IJIOTHOCTH AJIIOMAHWA, a4 YIEJIbHOE
conporueireHne B 1,65 pas MeHBIIE.

23. e namnoul conporuriaesrnem 100 n 400 Om coOTBETCTBEHHO BHKJIIOUEHEI I10-
cnegoeaTensHo. Kakasa na Haux 6yner ropets spue?

324. e namnoul conporaenesnem 100 n 400 OmM cooTBeTCTBEHHO BHKJIIOUEHE] I1a-
pannensHo. Kakaa us Hux Oyper ropeTs apue?

25. Kakyro paboTy coBepmaeT 3JIeKTPHYECKHH TOK B 3leKTpoABAraTesie 3a 1 MuH,

ecsiu npu Hanpsa:xkeanu 220 B cuia Toka B neurartese pasaa 0,2 A?

36. Kakoe KoJIMUeCTBO TEILIOTH] BEIIEAAETCA B JIaMIle HAKAMTWBAHHASA COIIPOTHRJIIe-
HueMm 200 0m 3a 1 g, ecliH 0HA BKJIIOUEHA B Ienk ¢ Hanpsa:xeaneMm 200 B?

37. B macomopre snekTpruecKoro yrora Banucasno «220 B, 600 Br». Kakoe Konn-
YeCTBO TEIJIOTH BEIJETHTCH B yTiore 3a 0,5 u paboTEl NPy HATIPSKEHWHA B Ce-

™ 220 B?

38. Ipa pesucropa conporusiaesnaMna 5 1 10 OM coeguBers! napannensHo. Ha-
npsEeHEde Ha pesuctopax 4 B. Kaxkoe KoJIHdecTBO TEIJIOTE BELACIAETCA B Ka-
¥ aoM pesucTope 3a 1l Mmua?

29. 3a kaKoe BpeMd E cnupaan conporueieEneM 40 OM npu cune Tora 2 A BeLIe-
marca 16 gJl:x sHepruun?

40. Karoe cCONpOTHRIEHHE CIeIVET BEJIIYATL B ceTh ¢ Hanpsa:xeanem 220 B, uro-
on1 B HEéM 3a 10 mun BRiennnock 120 k]l x sHeprun?

41. Ha snexrpruyeckoil niuTKe MomHocTh0 1200 BT Boa obwémom 2 1 Harpesa-

erca or 20 go 100 °C 3a 15 muH. Onpegenure KIII narTrA.

42, 3a KaKoe BpeM4 B 3JIEKTPHYLCKOM 4YalHAKe MommEocTRI0 600 BT Mo HO BCKH-
nATHTE 1 11 Bogkl, BaAToM npu Temuepatrype 20 °C? KIIIT waiitanka 70% .

ANEKTPOMATHUTHBLIE AABJIEHUA

43. Yro moKasanx onwlT Ipcrena?

44, IlpamMonnBEeHHEIA OPOBOJHHUE PACIOJIOMKNIA HAJN MArHHTHOM CTpeJIKOH ma-
pannenbHO €€ ocH. [IpHu NponycKaHWH M0 IPOBOJHUKY 3JeKTPAYECKOro TOKa
CTPEeNIKA NOBePHYIACE, YCTAHOBHUBIIIHCEH IIOYTH NepHIeHJHKYIAPHO IPOBOLHH-
KYy. YTo okassiBaeT 00Jiee CHIILHOE JIEMCTBHE HA MATHATHYIO CTPEJIKY — BIeK-
TPHYECKHH TOK MJIH MATHHTHOE IoJie 3eMIIH 7

45, TTouemy HAYYHO-HCCJENOBATEJIbCKHE CYAA IIA M3YUEHHSA MATHHTHOTO ITOJA
3eMIH CTPOAT He U3 CTAH, a U3 fepesa’

46. ViameruTCH 1M HaIpaBJIeHHe BpalleHud paMKH (cM. puc. 159), ecoin namMeHNUTE
TONAPHOCTE MONKIUYEHH A HCTOUHUKA TOKA K MIETKamM?

47. KakoB IpHHITHIL JeHCTBHA 3JeKTPOIBHTATEIA?

245




[ 48*, Ha pucysrke 188 maobpakén nposogHuk AB jnnw-
| Hol 10 cm 1 Maccoil 2 r, IOMeIIEHHEIA B OHOPOJ -
X x| x HOe MaTHHTHOe Nosie wHAyKnued 4 -10-2 Tx nep-
NeHAHKYIAPHO JHHAAM MarHATHON mEayKnan. Ilo
NpPOBOOHUKY 0T A K B NpoTeKaeT 3JIeKTpHUYECKU
TOK (DOJBOAAMEIN 0 TOHKHM TPOBOAAM, HA KOTO-

X bl

Puc. 188

B PHIX TOJBEIIeH JaHHBEIA OpoBoaHHME). OnpemennTte
HAllpaBJleHWe MarHUTHON CcHIbI, NeHcTBYIOIel Ha
NpoBOJHUE ¢ ToKoM. Kakoil momkHa OBITH cHIIA TO-
Ka, uToOBl AelicTByrOIIad Ha nposogHuk AB cuna
TAMECTH YpaBHOBENIIMBAJIACh MATHUTHOH CHI0H 7

49, TToNoKUTENBHO 3aPAKEHHAA YACTHIIA JBHIKETCH BOJIN3H PAMOTo IPOBOJHHA-
KA C TOKOM H B HEKOTOPBIH MOMEHT BDEMEeHH UMeeT CKOPOCTh U, HAIIpaBJIeH-
HYIO TAK, KaK IOKasaHo Ha pucyHEKe 189. Kyna B aToT MOMEHT HanpasiieHAa
cHia, AelcTBYIOMASA Ha YACTHNY CO CTOPOHBI MAHUTHOT'O TOJIA?

-

T
|

a) 6) B)
Puc. 189



OTBETbDI

K ynpaxHeHHam

Ynp.2. 1.a)2°C;06) 2 K. 2.a) 27°C; —53 °C; 0 °C; 400 °C; 6) 400 K; 246 K;
309,6 K. 2.a) 273 K; 10°C; 6) 290 K; 27°C; B) 0 K; 0 °C.

Ynp.8. 2. anﬂ > Qmma. 4. ¥ MemHOW THPBKH TeMIIEpAaTypa H3MEHHUTCH
fonpmie. 5. 3 — Boma; 2 — KepocHH; I — IOACONHEYHOE MACJTO.
6.1 — BOga; 2 — aIIOMHHHH.

Ynp.9. 1. 63 gllx. 2. YMespmuaack Ha 588 rl/x. 3. 0,5 Kr. 4. =53 rlx.
5.5m 6.a)625,8 Kﬁmuc; 0) 658,7 Krﬂfif,c A

Ynp.10. 3. 7-107 Ix. 4. 4,6-107 i—’:; KepocHH niau OeHsmH. 6%. =0,025 r.
7%.~2,7- 107 2%

KT

Ynp.11. 1.4 k. 2. YmeasmmTea Ha 50 k. 3. 1 x]x. 4. 32 JI:x.

Ynp.14. 3. Boga samépsHer. 4. llna nnmaBreHWA aniOMHHHA OOTpedyercs
B 4,6 pa3 OGoapme sHepruum. 5. Ha 11,8 x/Ixk. 6. 9,72 xllx.
7*.a) 1020 xll:x; 6) 1224 x]x.

Ynp.17. 6.~68%.7.a)66%;6) 100%; B)91%.

Ynp.19. 2. 2,09 M]J:x. 5%. =50 kr. 6*. 31 xr.

Ynp.20. 1.5,7r.

Ynp.21. 1.25%; 8750 . 2. ~1100 [Ix. 3. ~17,6 x]x.

Ynp.25. 2.-2¢.3.1,44-102 Kx; 8,2-10 4 kr. 4. 2,5-1010; 2,275- 10720 kr.
5.~+8,3-10-"Kx.

Ynp.30. 2.5A.3.4,8A.4.10c. 5.1 A.6.1mKn; 6,25-1015,

Ynp. 31. 3. HampakeEue Ha BTOPOM OPOBOJHHUKEe B 3,70 pasa 0Oonbime.
4.12 B. 5. HannpayxkeHWe Ha IePBOM YYaACTKe Iend B 6 pas 6oskire.

Ynp.32. 1. 0,3 A. 2. 220 kOm. 3. 12 B; cana ToKka yBenmuurca B 4 pasa.
4

.4 0Mm. 5.25,0 A.
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Ynp. 33. 1. 1,1 Om. 2. Bropoi 0poBoAHHK UMeeT Donbiiee B 6 pas compoTHBIIE-
Hue. 3. CompoTHBIEeHHE BTOPOT'O MIPOBOAHU KA MeHbITIe B o pas. 4. [Ipo-
BOJHUK H3 BOoJb(dpaMa HMeeT B 3,2 pasa 0oJbIllee COMPOTHBIEHHUE.
5. ¥YMenpmuiaoch B 4 pasa. 6. =327,3 m. 7. 25,5 mOm.

Ynp. 34. 1. Cuna Toka yMeHbIIHATCA B 7 pas. 2.0,272 Om. 4. 4,25 B. 5. 5,1 mm2.

R
6.1,1 OM%; HHAXPOM.

Ynp. 35. 2,25 A.

Ynp.36. 1. 2 A; 20B; 60B. 2. 7. 3. 1400 Om. 4*. 50 m.

Ynp.37. 2.3A;2A;1A.3.0,12A.4.B 2 paza.

Ynp. 38. 1. 14,4 k]x. 2. 500 mBT. 3. =1,19 M. 4. =0,55 A; =400 Om.
5.95,76 MII:x. 6. 60,5 Om. 7*. a) 15,4 Br; 6) 65 Br.

¥Ynp. 39. 1. ¥VBenuuurcd B 4 pasa. 2. 360 x/:x. 3. 6 x]x; 12 x/»x. 4. 480 JI:x.
5+.130r.

Ynp.41. 1. 4,4 m. 3. CompoTHBJIEeHHEe IIepPBOH JaMObkl B 3 pasa OoJbIme.
4. 2,25 kBr.

Ynp. 46. 1. Bupaso. 2. OTr A x B.

Ynp. 47. 1. 0,5 Ta.

K sapauyam gnA NOBTOpPEeHHMA

Tix

6. 4,048-10% JIxx. 7. a) 756 xllx; 6) 12,6 MIx. 8. 500 - °C- 2 800 r.
10. 72°C. 13. =5 r. 14. 408 E[.‘uﬂic 16. =1,1-107 JIx. 18. =89,3 kr.

19. a) 8 °C; 3 °C; 6) 24 °C; 19 °C; B) 6°C; 1°C. 20. Kepocun. 27. 160 Om.
28. 3; 4. 29.108 Om- M. 30. 0,17 Om. 31. ~84,7 m. 32. 200. 33. fdpue ropur
mammouka conporaBieaneM 400 Om. 34. fipye ropuT JaMImoYKa COTTPOTHBIIE-
HueMm 100 Om. 35. 2640 II>x. 36. 720 x /Iox. 37. 1,08 M>x. 39. 100 c. 40. 242 Om.
41.~62%.42.800c.48*.5 A.
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NPEAMETHO-UMEHHOM YKA3ATE/b

A

ArperatHoe cocToarne 6
Axrymynarop 126

AwmopdHoe cocTogHue 9

Amvmep A. 140

Awmmnep (ezuEnna cunel Toka) 140
Awmmnepmerp 141

Anomanua marautTHas 198

Arom 113

[

Bypu maramtHEIe 198

BarT (eguanna momuoct) 170
BzammonelicTene MarauTop 184

— IOPOBOJHWUKOB ¢ ToOKOM 139

— TeJ, UMeHIIHX BJIeKTPUYECKTe
sapager 102

Baa:xuocTk Bo3ayxa abcomwoTHaa T3
— — OTHOCHTEeNLHasds T4

Boabr (egnanna Hanps:xeans) 144
Boarra A. 144

Bonprmerp 146

-

Taneepanomerp 136

T'esepatop sierTpryeckoro roxka 127
I'nrpomerp 75

— BOJIOCHOH 7D

— KOHJeHCATHOHHEIH 76

1}

JBuraTens BEYTpeHHEr0 cropadna 89
— TenynoBoil 88

— anekTpuueckuid 207

JdBmxenne Teruiopoe 16

HeiicTBre ToKa Terwropoe 133

— — MmarauTHOoe 135

— — xumnueckoe 135

HemamocTs sieKTpryecKoro sapaga 112

Haxoyne k., 173

Jxoyne (enuanna sgeprun) 20
Huzens P. 89

HduckperHocTE 3apajga 112
Husnextpnx 105

3

Sazemiesne 120

3akoH lxoyna—Jleama 172
— Kymona 107

— Oma nna yuacTka oenm 149
— cOXpaHeHHAdA sHeprum 53

— COXpaHeHWH 3JIeKTPUUECKOro
gapama 117

3aMeIKaHEHEe KOpoTKoe 180
3apsap snekTprdeckmii 101

— — orpunartensHeit 102

— — moJoxMuTenbHBIE 102

— roueuHEIA 107

— anpa 115

Hanyuerue 35
Hepyennas MardiiTHOrO oA
(MarenTHaA mEAYKOAaA) 205
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Hon 115

Hodde A. P. 112

Hcnaperue 66

Herounn K anekTpHueckoro Toka 124

K

Kanunnapewie aApnesna 12
Knnemwme 79

KonnuecTBO TemmoTer 39
Korpernmua 33

Komnescanua 67

KosddunumenT nonesaoro geidcTeus
TeILIOBOTO ABATATENA 96
Kpucranmmzanua (orBepieBagne) 55
Kpucranmmueckoe coctoaane 9
KynoH (efnHHAIA 3JIEKTPHYECKOT0
sapaga) 141

Kymnor III. 101

n

Jlamna Hakanueasua 175

— pHeprocbeperaromas (JIIOMHHECIIEHT-
HadAg) 176

Jlegm 3. X. 172

JInanm marsnTHON HEAVEOEA 206
Jlopprme A. H. 174

MarauTHOE Hoste 187

— —3emum 197

— — KATYIIKH ¢ TOKoM 193

— — mocToaHHOrO MarguTa 191
— — npamoro Toxa 189
MarauTHBIE IHHAW MATHATHOT'O
monsa 189

MarsuTHBEIA DOTOK (DOTOK BEKTOPA
MATHATHOH mEIAYKEOun) 210
MarauT nocroaEHEIAE 183
Maggensmram JI. 1. 131
Munrmgeas P. 112

MomBocTs sneKTpadecKoro roka 170

H

HanpaeneHue siekTpuueckoro Toxka 125

Hanpsa:xerne snekTpudeckoe 144

250

Hanps»®EeHHOCTE 3JeKTPHUYeCcKOT0
oona 109
Heittpor 114

- J—

OmTI. 148

Om (egmHm DA compoTuBIcENA) 148
fi

Ilap saceimesHsil 67

— HEeHAaCBIINeHHLIA 68
ITapoobpasoBarmne 65

Ilepper K. 4

ITnaBneane 55

IlonBasa sEeprusg cUcTeMEL Tel 52
IToaynpoeomaurx 106

ITpaguno 6ypagunka 190

— Jnepod pyrm 201

— Jleema 218

— opaeol pykn 193
IlpegoxpanuTtens mraBgkuil 180
ITporomamr 1056

IIporor 114
Ilcuxpomerp 76
P

Pabota snexkTpmueckoro toka 169
Peoctar 159

PuxmanI. 108

Potop 220

C

Cuna marsmTHaa 187

— saerTpudecKas 108

Cuna Ttoxka 139

CmvaumBaame 11

CoegrHeHHEe IPOBOIHHUKOB
napannensHoe 165

— — mochaegoBaTensHoe 161
ConpornBieHHe 3JIeKTpAYecKoe 148
— — ynenesHOEe 153

CraTHueckoe saekTpuuecTso 120
CraTop 220

CuéTurK 3neKTpHYecKol sHeprun 169



T

Temneparypa 14

— kunesna 80

— EpHcTANIH3AIAH 56
— muaBxeHEAd 55
Tenmonmepenaua 26
TennonporopsOCcTE 29
Tepmoc 37
Tepmosnemernr 125
Tecna (enuHEUILA MATHUTHOU
uaayrnun) 205

Tok snexTprueckuin 123
— — mepemeHHEBIH 219
Toura pocer 75
TpanmchopmaTop 224

— noBeIma0IMMNn 225
— noHMxKAawmmin 225
Typbura naposaa 93

y

Yarr [I:x. 88
VnensEas TeNoEMKoCTE 42

— TemwioTa napoobpasoparua 83

— — nnaBieHHAs 62
— —cropanusa 49

VYpasHeHHe Tenaoporo bananca 47

@

Dapameit M. 212
PoTosnementT 125

u

Ilens anexTpuueckan 128
3

Ammcon T. 175

Onertpuzanusa ten 101
drexTpauecKkoe moe 108
dunertpon 126
JNeKTpoMarHENTHad HHIVKEIAA 214
dnekTpoMmarsuT 194
SnerTpomerp 104

SuekTpor 112

SnerkTpocxkon 104

DJIeMeHT raibBaHMUYecKHA 125
JHeprug sEyTpeHEAa 20

— kuHeTHueckaa 20

— noreHnuanbEas 20

dpcren X. 186

A

HAbnouror I1. H. 225
Hapoaroma 114

Axobn B.C. 209

HAxops sunexkrpoaBuratenas 209
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OrJIABJIEHUE

TEMN/OBLIE ABJTEHUS
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§1
§2

§3
§4

§7

§10
§11
§12

§13

§14

§15

OcHOBHBIE TOJIOMKEHUA MOJIEKYIAPHO-KHUHEeTHYECK Ol Teo puu
CTPOCHUS BEIIIECTBA .+ « v v o v v o o o o v o o s o s s as onsnasonsassnsnns
ArperaTHbie COCTOSAHMA BEIECTBA « « « v v v oo vt o o e o oesonneenns
CmaumBanue U HecMauynBanue. KanmuanApHbIe ABIEHASA . . . .. ... .
TeMIeDATVRE o i & S baem be Shbdvai o Shiaire s s
3TO NKOBOMNbLITHO...

OCO68HHOCTD PACILMPEHUA BOMBl + o o v v o o v e e e e m e os mm s namsommnenns
MpUyYMHA TENTOBOIO PACIUMPEHUA TBEPABIX TEM « v v v v v v v v e e e e s en se o v e s
BEVICHEAR SHEPTIR : s v wimisiies a6 sim simiimns & e sipiaas w&e s e
CriocoObl U3MeHEeHU S BHYTPEHHEH SHEPIUM TEJIA . . o v v v v av s v uss
3TO NKOBONLITHO...

N3 UCTOPUU YUEHUA O TEMMOTE  + v v v e e v am e e e b en oo asmmmen o nensss
TenMOTMPOBOMHOCTD  « v v v v v o s oo v te s o s s o n e on onsnasennnsonss
3TO NKBOMNBLITHO...
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