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2 MasBa

TENJIOBOE ABMKEHUE. TEMMNEPATYPA

B oxpy:karomnieM Hac MHUpe NPOUCXOAAT pas-
JIUYHbIe QU3HYECKHe ABJeHU A, KOTOPhIe CBA3AHLI
¢ HarpeBaHMEM U OxXJaxaeHuem Tes. Mbl 3HaeM,
YTO IPY HATPEeBAHHUHU XOJIOAHAA BOJAa BHAUAJE CTa~
HOBHUTCHA TEIJION, a 3aTeM ropayei.

TaxuMu CJI0BAMM, KaK <«XOJOZHBIM», «TEI-
JBIM» W «TOPAYMUM», MBI YKa3blBA€M Ha pPasjind-
HYIO CTeIIeHb HAIPeTOCTH TeJl, MJIK, KaK NOBOPAT B
thusuke, Ha pasaUUHYIO memnepamypy tea, Tem-
rnepatrypa ropsa4eil BOAbI BbIIIE TeMIEPaTypPhl X0-
agopHo#, Temneparypa BO3ayXa JeTOM BRIIIE, YeM
3UMO#.

TeMnepaTypy TeJ H3MEpPAIOT C IOMOIILIO Tep-
MOMeTpa U BeIpamaiT B zpadycax IJenvcus (°C).

Bam y:xe uaBecTHO, 4To gudgysusa npu Oosee
BBICOKOIl TeMIepaType IIPOUCXOAUT OrIcTpee. ITO
03HAYAET, YTO CKOPOCTh ABUKEHUSA MOJEKYJI M
TeMoepaTrypa CBA3aHbl Mexay coboi. IIpu nmossr-
IIeHHHU TEMIIEPATYPBl CKOPOCTH ABHMKEHUA MOJIe-
KYJ YBEJIUYUBAETCH, IIPA MOHUIKEHUM — YMEeHb-
HIaeTcH.

CnemoBsarenbHO, memnepamypa menra 3a8u-
cum om ckopocmu J8uUNEHUA MONEKYA.

Ténnasa Boxa COCTOMT M3 TAKHX K& MOJEKyJ,
KakK M XoJnonHas. PasHuUIa MeXAy HUMHU 3aKJIIO-
YaeTCHA JUINb B CKOPOCTH ABHIKEHHUA MOJIEKYJI.

fiBnenus, cBA3aHHBIE C HArPeBaHUEM HJIH OX-
JaKJeHueM TeJ, ¢ M3MeHeHUeM TeMIepaTyphl,
Ha3bIBAIOTCA mennosbimu. K TaKuM sABIeHUAM
OTHOCATCS, HAIIpUMEp, HarpeBaHUWe U OXJarKiae-
HHe BO3ayXa, TasgHHUe JbJa, IIJIaBjJeHHe METAJIOB
H Ap.



Puc. 1. Tpaexropusa
JBHMKEHUA MUKDPOYAC-
THIL KPACKH, PACTBO-
PEHHOMH B BojJe

MonexkyJasl MJIM aTOMBEI, U3 KOTOPBIX COCTOAT
TeJa, HAXOAATCA B HEIIPEPEIBHOM 0eCHopAA0YHOM
ABmxeHnu., X KoIm4YecTBO B OKPYKAIIUX HAC
Telrax odYeHb Beauko. Tax, B o0BméMe, paBHOM
1 em? Bosml, copepaxuTes okomno 3,34 » 1022 moute-
rkyn. Kagasa MoJleKyaa OBHUMKETCHA OO OYEHDb
CJIOKHOH TpaeKTopuu. ITO CBA3AHO C TEM, dUTO,
HalpuMep, J4acTHIbl ra3a, ABHMKYyIHUecHa ¢ 00Jib-
IMIAMH CKOPOCTAMH B pa3HBIX HAIpPaBJICHUAX,
CTAJIKUBAIOTCA APYT C IPYTOM M CO CTEHKAMH CO-
cyza. B pesyJsbraTre 3TOro OHM H3MEHSIOT CBOIO
CKOPOCTH M CHOBa NPOAOJIMKAIOT ABMiKeHHe. Ha
pucyake 1 m300paskeHbl TPAEKTOPHU JIBUKEHHUSA
MHMKPOCKONIMYECKUX YACTHI, KPAaCKH, PACTBOPEH-
HOH B BOJIE.

IToCcKOMBKY CO CKOPOCTHIO ABHIKEHUA MOJIEKY.JI
TeJa CBA3aHA ero TeMieparypa, OecnopamodHOe
JIBUIKEHHEe YacTHUI] HA3BIBAKT Menioévim 0seu-
Heenuem.,

B uAKOCTAX MOJEKYJbI MOTYT KoJiebaTses,
BpalllaThCA M IIEePeMeniaTbCsa OTHOCHTENBHO APYT
Apyra. B TBEpABIX Temax MOJEKYJbl B AaTOMBI KO-
aAe0JII0TCH OKO0JI0O HeKOTOPHIX CPeIHHX IOJIOXKe-
HUHA,

B TensoBoM ABUIKEHHH YYACTBYIOT BCE MOJIEKY-
JBI TEJIa, II0ATOMY C U3MEeHEeHHEeM XapaKTrepa Tell-
JIOBOT'O JBUIKEHUS U3MEHSAETCHA U COCTOAHUE Tesa,
ero cBoicrBa. Tak, OpH MOBBIIIEHWH TeMIepaTy-
pBI JIEJ HAaYWHAET TaAThb, IIPeBpPAIlafCh B MKHUJ-
KocTh., ECIM HOHMIKATH TEMIEPATYPY, HAIPUMED,
PTYTH, TO OHA M3 XHUAKOCTH IIpeBpallaeTcs B
TBEpPIOE TeJIo.



Temneparypa TejJa HaXOAWUTCA B TECHON CBA3H
CcO cpefHell KMHETHUYECKOW SHEprued MOJIeKyJl.
YewMm BBINIE TeMIIepaTypa Teja, TeM GoJbIIe cpea-
HAS KHUHeTHYecKas osHeprus ero MmoJexryJs. Ilpu
MOHUKEHUH TeMIepaTyphl Teja CPeAHAA KHHeTH-
YyecKas DHePrus ero MOJeKyJl YMeHbIIaeTcs.

1. Kakne TelsoBhle ABJeHUs Bbl 3HaeTe? 2. UTo XapaKTepusyer TeMuepa-
Typa? 3. Kak ceBAsaHa TeMIepaTrypa TeJa cO CKOPOCTBIO ABHMKEHH:A ero
monexya? 4. Yem otimyaeTca ABHIKEHUE MOJIEKYJ B rasax, JHHAKOCTAX H
TBEpABIX Tenax?

:

BHYTPEHHAA 3HEPIUs

IIpn mayueHUH (PU3UKH PACCMATPUBAKTCA Me-
XaHHWYeCKUe, TEIJIOBbie, CBETOBLIE, 3JEeKTpHUe-
cKkue u apyrue apieHus. C HEKOTOPBIMMA MeXaHH-
YEeCKMMHM SBJIEHUAMHM MBI y)Ke IIOSHAKOMHUIIHCH.
HsBecTHO TakKe, UTO CYIIecTBYeT ABa BUAA Mexa-
HUYECKOHN 2HEPIruu: KUHemu4YecKkas N nomem-
yuanvHa.

Besakoe aBusyieecs Texo 001a1aeT KuHeTH4e-
ckoit sHeprueit. Tak, Hampumep, KUHETHYECKOU
sHeprue obJiafaeT JeTAMad ITUIA, ABHKYIHe-
csA caMoJIéT, MAY, TeKyIas Boja U T. 1. KuseTu-
yecKad dHepPrus TeJia 3aBHCHUT OT ero Macchl M OT
CKOPOCTH ABUIKEHHA TeJIA.

INoreHnua bHasi SHEPrus ONpeAeaseTrcs Baa-
UMHBIM TIOJIOJKEHHUEM B3auMOJeHCTBYIOIMUX TeJ
WJIH ero oTAenbHBIX dacreil. Hanpumep, moreH-
OHAAJbHOM 3Heprueil obragaloT NOAHATHIH Ha
3eMJIEH KaMeHb, CHKAaTad HIH PACTAHYTAA NPYHH-
HAMT. O.

KunHeTnueckasa W MOTEHIIMAJNLHAS JHEPrusa —
amo 0ea euda MexXaHU4ecKol dHepzuu, OHU MO-
zym npespauwamuvcs Opye 6 opyza.

Kax e MpoOHCXOJHT IIpeBpalleHHe OAHOTO BH-
18 9HEPTUH B Apyroii?

CBUHIIOBBIM IIap, JEMXAI[Hil Ha CBUHILOBOM
IIUTe, MOAHUMEM BBepX M ornyctum (puc. 2, a).
IIpr mameHuMu CKOPOCTHL HIapa yBeJIHWUYHUBaeTcH,
a BeICOTA ToABLeéMa ymenbmaercsa. CiaemoBaTesb-
HO, ero KHHeTUJYeCKasi DHeprusa Bo3pacTaeT, a I1o-




Tena, obnagaiouue

- NOTEHLMaNnbHON aHep-
ruen: @ — pedopmupo-
BaHHan NpyKuHa;

a)

Pue. 2. IlpeBpaiuenne
MeXaHHUYeCcKOoM JHEp-
UM CBHHIIOBOTO IIapa
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TeHIOUaJbHAA yMEeHbIIAeTCsA. JTO 3HAYHUT, UYTO
IIPOMCXOAHUT NpeBpallleHue NOTeHINAIbHON sHep-
ruM mapa B KuHeTHuyeckyo. Ilocae Toro xak map
VAAPHUTCA O CBHHIOBYI IUIATY, OH OCTAHOBUTCH
(puc. 2, 6). Ero KuEeTH4YeCKad ¥ NOTEHIMAIbHAA
sHeprus OyAyT PABHBI HYJIIO.

3HAYHT JH 3TO, YTO MeXaHWJYecKas JHEprus,
KOoTopo# obsmagan map, 6eccinenno mcueana? Ilo-
BHAUMOMY, HET.

Mexanuveckas sHnepzus npespamuiacs 8 opy-
2y opmy anepzuu, Uro ke npegcrasiaser coboit
aTa apyras (opma sHepruu? PaceMorpuM map u
nauTy nocie ymapa. OkaseiBaercs, 4To 1iap He-
MHOI'0O CILIIOCHYJICA, 4 Ha IJIUTE BO3HHKJA He-
bonpmas smaTuHa. lap u nuura npu yaape de-
@dopmuposarucey. Uamepum TeMiiepaTypy miapa u
TIIJIATHI Cpasy IocJe yaapa. Mbel 3aMeTHM, 4TO OHH
HarpeJauck.

Takum 00pa3om, B peayJbTaTe yaapa miapa o
IJIATY M3MEHHUJIOCH COCTOSSHHE dTHUX TeJ — OHH
nedopMUpOBANTHCE M Harpeaucsk. Ho ecam mame-
HHUJIOCH COCTOSAHHE TeJ, TO U3MEHUJIACH U SHEPT U
YacTHUIl, U3 KOTOPBIX COCTOAT TeJa. [[eHcTBUTE Ib-
HO, MBI 3HAEM, YTO IIPH HArpeBaHWH TeJia VBeJIH-
YHUBAETCA CPEJHAS CKOPOCTh ABMIKEHUA MOJIEKYJI.
S3HAYUT, YBEJIUUYHUBAETCSA MX CPeAHAA KHHETHYe-
cKaf sHeprusa. MoJseKyJisl 001aal0T TaKMKe U 110-
TeHIHAIbHOU dHeprueil. Beas oHM B3aumMogencT-
BYIOT APYI C APYTOM: IIPUTATHUBAIOTCH, 4 IIPH
JaJbHENIeM CONMMKeHUH — OTTAJIKHWBAIOTCH.
Koraa rteno gedopmmupoBasioch, TO M3MEHHJIOCH
B3aUMHOE DACIOJIOJKeHHE ero MOJIeKyJ, 4 3HAYHT,
M3MEeHHJIach H UX MOTeHIUAJIbHAA SJHEPTrUA.

Hrak, npu coylapeHUM M3MEHUIACh U KHUHETH-
YyecKasd, ¥ T[OTEHIHAJbHAS BHEPruds MOJEeKYII
ceuHua. CiepoBaresibHO, MeXaHHYECKasds 3SHEp-
I'Us, KOTOpo# o0Jajall miap B Ha4aJje ONbITa, He
ucuesna. OHA mepelnsa B 9HEPTHIO MOJIEK Y.

KuHeTnueckas 3Heprus BCeX MOJEKYJ, H3 KOTO-
PBIX COCTOHT TeJI0, M NOTeHUHAJBHAA JHEPIUA HX
B3aMMOJEHCTBUA COCTABIAKT BHYTPEHHIOKW 3HEp-
THIO TeJa.



IIpn uayuyeHUH TEIJIOBBIX SBJIEHHN YUYHUTHIBA-
0T TOJABKO 3HEPrUi0 MOJEKYJI, IIOTOMY 4YTO IJIaB-
HBEIM 00pa30oM OHA U3MEHAETCH B 9THX SABJICHUAX.
B manpHeliniem, paccMaTpuBas BHYTDEHHIOIO 9HEP-
THIO TeJa, MBI OyZeM MOHMMATH II0J Hell KuHeTH-
YECKYI0 3HEpPruio TeIJIOBOTO ABUIKEHHA U IMOTeH-
IMUATBHYI0 SHEPrui0 B3aMMOAEHCTBHA MOJIEKYJ
TeJa.

BeprHéMcsi K OIBITY CO CBMHIIOBBIM IIIaPDOM H
mIuTOoM (cM. puc. 2).

Ilpu ocraHOBKEe IIapa MeXaHWYecKoe IBHXKe-
HUe IpeKpallaercs, HO 3aT0 ycuausaeTca Oecrio-
psamoYHOe (TemjI0oBOe) IABH)KeHHEe ero MOJIeKYJI.
Mexanuueckas sHePrus IpeBpaniaeTcsa BO BHYT-
PEeHHIO0 9HEepPrHIo mapa.

Hrax, KpoMe MEXaHHYECKOM 9HePruM, CyIecT-
BYET ellé OJMH BH] 3HEePTruHu. ITO 6HYMPEHHAR
aHepzua Teja.

BHYympeHHAA IHeP2UA 3a6UCUM OM memnepa-
mypvL. meaa, azpezamHozo COCMOAHUA Bewecmea
u dpyzux arxmopos. (Bosee noapobrO 310 Gyaer
nayueso B 10 kiacce.)

Ilogaumem Ten0, HAIpUMED MAY, HAZ CTOJIOM.
IIpu aToM paccToAHHE MeXAy MOJIeKyJaMHu MAYa
He MeHHAeTCH. BHaQHT, He MeHAeTCA U INOTeHI[M-
aJbHAsA aHeprus B3ammoneicTBua MonekyJ. Cuoe-
I0BaTeJbHO, MOAHUMAA MAY, MBI He U3BMEHsEeM ero
BHYTPEHHIOIO 9HEPI'UIO.

Bynem aBurarb MAY OTHOCHTENBHO crosa. OT
3TOTO ero BHYTPEHHSAS dHEPrus TaK:Ke He uaMe-
HHATCH.

CrnenoBaTeslbHO, S8HYMPEHHAA IHepZUA Mend
He 3asucum HU Om MeXAHUYEeCK020 OBUNCeHUA
meana, HU Om NOJONCEeHUA 3Mmo20 mena 0MmHOCU-
meavHo Opyaux mea.

Teso, MMes HEKOTOPHIA 3amac BHYTDeHHeH
9HEPruH, OJIHOBPEMEHHO MOKeT ob1agaTh U Mexa-
HHUYEeCKOH asHeprueil. Hanpumep, nyns, Jerdamad
Ha HEKOTOpPO# BBICOTE HAJ 3eMJE, KpoMe BHYT-
PeHHel 3Hepruu, obJafaer eué U MexXaHu4ecKon
3HEepTrUueil — MOTeHINATbHON’ U KMHETHYECKOM.



Kunernueckas ¥ NOTEHIUAJIbHAA 9Hepruda ox-
HOMH MOJIEKYJBl — O4YeHb MaJlIeHbKasda BeJIM4YHHA,
Belb Macca MOJIEKYJBI MaJia. HOCROJII:RY B TeJie
COIEepHHUTCA MHOMEeCTBO MOJIEKYJI, TO BHYTpPEeH-
HfAA 9HEPrudA TeJa, paBHasd CyMMe 3Hepruﬁ BCEeX
MOJIEKYJI, JOCTATOYHO BeJIHKA.

1. Kakue npespalieHua 3HEPrUHA NPOMCXOAAT IPH MOABEME IIAPA U TIPH
ero najesun? 2. Kak uaMeHseTcs cOCTOAHWE CEMHIOBOIO IIapa ¥ CBUH-
[OBOM ILTUTHI B PeayJbTaTe HX coyaaperua? 3. Kakyo sHepruio HassiBa-
10T BHYTPEHHEH aHeprueil Tena? 4. 3aBUCHT JIM BHYTPEHHAA JHEPIUA TeJIa
OT ero ABMXKeHHH U IOJ0KEHHH OTHOCHTEIbHO APYTHX Tea?

1. KaxuMu BHAAMY MeXaHWYECKOH aHepruu 06/1a1a0T MOJIEK Y Il BelllecTBa
BCJIEICTBHE CBOETO JBUIKEeHUAT

2. Kaxoe Teno obnazgaer Gonblneil BHyTpeHHell sHeprueii: KyCoK JbAa IpH
Temneparype 0 °C uim nosy4eHHAas U3 3TOrO Kycka Jbja soga upu 0 °C?

# IMonoxkure mauuk Ha Kpai crona. CronkHHATe ero. O0BACHATE, MOYEMy
MSAYHK IPU OTCKOKE He CMOTI HOAHATHCH 40 YPOBHA CTOJIA.

[E]  cnocoBbl U3MEHEHUSA BHYTPEHHE SHEPTUM TENA

BryTpeEHAa sHeprusa Teljla He ABJAETCA Ka-
KOM-TO NOCTOAHHON BEJWUYUHOM. ¥ OJHOTO M TOTO
e Tesla OHA MOJKET H3MeHATHCH.

ITpu nosviwernuu memnepamypol 6HYMpPeHHAA
dHepzus mena Y6eiudiu6aemcs, Tak KaKk yBeJH-
YHBaeTCA CPeAHAA CKOPOCTh ABHIKEHUAA MOJIEKYJI.

CrnenoBarensHO, BO3pacTraeT KHHETUYECKad
9HEeprus MoJeKysa aToro rtena. C noruxcernuem
memnepamypbst, HA060POM, 6HYMPEHHASL IHEPIZUSA
mena ymeHvuiaemcs.

Takum o06pasom, BHYMPEHHAA IHEPIUL mena
MEHACTCA NPU USMEHEHUU CKOPOCU OB8UNCeHUSA
MOSeKY.

IToneiTaemMcss BBISCHUTH, KaKuM crnocobom
MOYKHO YBEJIHYHTHh HMJIM YMEHBIIUTh CKODPOCTH



Puc. 3. ¥YBenuuenne
BHYTPeHHeH sHepruu
Tesa IIPH COBEPLUIEHUH
paboTH HAJ HUM
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Puc. 4. YMeHbIIEHHE
BHYTDeHHel 9HEPrUr
TENa IPH COBePILeHNH
PadoThl CAMHM TEJIOM

OBHXKeHUsa MoJieKyJs. s sToro mpojenaeM cie-
OVIOIIHWH OIBLIT. ¥ KPEIMM TOHKOCTEHHYIO JIaTyH-
HyI0 TpyOKy Ha nozcraBke (puc. 3). Haupém B
TpyOKy HemMHOro adupa m 3aKpoeM npodxoii. 3a-
TeM TPYOKy 000BLEM BEePEBKON M HAYHEM OBICTPO
JABUIaTh €€ TO B OJJHY CTOPOHY, TO B APyryio. Yepes
HEKOTOpOe BpeMs 3(Up 3aKUIUT, U I1ap BBITOIK-
HeT npobKy. OnpIT NOKAa3bIBAET, YTO BHYTPEHHAHA
aHeprusa adupa YBeJIMYHUIaCh: Belb OH Harpejacsa u
Jarxke 3aKHUIIe .

¥YBennueHne BHYTPeHHEN 3HEPIUH IPOMBOIILIO
B peayJbTaTe COBepIIeHHUA paboThkl NpH HaTHpa-
HHAHA TPYOKH BePEBKOMA.

Harpesanmue Tesl MPOHUCXOOUT TaKKe IIPH yaa-
pax, pasrubaHuu u crubaHuu, T. e. Ipu gedopma-
VM. BryTpeHHAs sHeprud Tejla BO BCeX IIPHUBe-
IEHHBIX IpHMepax YBeJIHUHnBaeTCH.

CrnexoBaTenbHO, BHYMPEHHIOW IHEPIZUN Melad
MONCHO Y8esuvums, cogepulas Had meaom pado-
my.

Ecnu ke pabory coBepmraer caMo TeJo, TO €20
BHYMPEHHAA IHEPIZUA YMEHbULACMCA,

ITpogenaeM caeqyIOMIAMN OIBIT.

B ToncTocTeHHBIN CTEKJISAHHBIA COCYI, 3aKPhI-
THIN IPOOKOI, HAKAYAEM BO3/IYX Yepe3 ClleIrualb-
HOe OTBepCTHE B Hell (puc. 4).

Yepes HeKOTOpPOe BpeMs NPOOKA BHICKOYMT H3
cocyza. B MoMeHT, Korjia npo0Ka BRICKAKUBAaeT U3
cocypna, obpasyerca ryman. Ero moasieHue o3Ha-
JaeT, 4YTO BO3AYX B cocyze cran xononHee. Haxo-
LAITAUCA B COCY/Ie CHKAaThIH BO3AYX, BhITAJKHBAA
npobKy, cosepiuaer pabory. 3ty paboTy OH coBep-
IIaeT 3a CUET CBOEHM BHYTPEHHEH SHEPrUH, KOTO-
pas nmpu atoM ymeHbmaercsa. Cyauts 06 ymMeHb-
II€HWH BHYTPEHHEH 9HEePIruy MOKHO [10 OXJamie-
HUI0 Bo3ayxa B cocyge. Hrak, BHYMPEHHIOW
HEPEUN Meaa MONCHO U3MEHUITLD nymém. COGeEpP-
weHus pabomol,

BHEHYTpPeHHIOI0 DHEPIrHIO TeJa MOMKHO M3MEHHTH
U gpyruM crocobom, Ge3 coeepuwieHus pabombl.
Hanpumep, Boga B ualHHKEe, IIOCTABJIE€HHOM Ha
IJIATY, 3aKunaer. Bo3ayx m pasjMdHBIE OpeaMe-
Thl B KOMHATE HaArpeBawTCA OT pajgMaTopa IeHT-
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PAIBHOTO OTOILIEHHS, KPBIIIX JOMOB HarpeBaloT-
cHA JyYaM¥ COJHIEA # T. II. Bo Bcex aTux caydasx
MMOBLIIIAETCA TeMIIEPATYpAa TeJ, & 3HAYHUT, YBeJIU-
YUBAETCA UX BHYTPeHHAA sHepruf. Ho npu sTom
pabora He coBeplIaeTcHd.

3HAYUT, U3MEHEHUE BHYMPEHHE IHEPIUL MO-
JoHcem npoucxodums He MOJAbKO 8 pe3yabmame co-
éepwieHus pabomut.

Kax M0XHO 00BbACHUTE YBEJIMUYEHUE BHYTDPEH-
Hel 9Hepruy B 9TUX Caydaax?

PaccMoTpuM cl1eAVIOIINEI IIPUMED.

OnycTuM B cTakaH ¢ ropsa4yeil BOZOH MeTAJJIH-
yecKyo cnuny. KuHeTnueckas aHEpPrusa MOJEKYJI
ropadeil BOAbI OOJIbIIE KHHETHYECKOH SHEepPruH
YaCTHUIl XOJ0AHOTro Mertasna. MosleKyasl ropayei
BOJIbI IIDH B3AMMOIEMCTBUH C YACTHILAMH XOJIOJHO-
ro Metasuia 6yayT nepegaBaTh UM YacTh CBOEH KH-
HeTUYeCcKOoM sHepruu. B peaybraTe aTOr0 9HEprus
MOJIEKYJI BOJABI B CpefHeM OyaeT yMeHbIIaThCs,
a SHepPrusa YacTHI[ MeTasaa OyaeT yBeJIMIUBATHCH.
Temneparypa BOAbl YMEHBIIUTCH, & TeMIlepaTrypa
METAJLIMYEeCKON CIIMIIEI IOCTEIIEHHO YBEJIUYUTCH.
Yepes HEKOTOPOE BpeMsA UX TeMIIepaTypbl BEIpaB-
HAKTCA. JTOT ONBIT AeMOHCTPHPYET M3MEeHEHHe
BHYTPeHHeIl 9HEePruu Tel.

WUrak, BHYMpeHHIOw IHepZUI0 meJ. MONCHO U3-
MeHumb nymém menaonepedaiu.

IIpouecc u3aMeHeHHsI BHYTPeHHeH sHepruu 6e3 cosepmenus padoTsr HAX
TEJIOM HJIH CAMHM TeJIOM HASRIBACTCHA TeIIonepeaaveii.
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Tennonepenadya Bceraa NPOMCXOAUT B OIpeje-
JEHHOM HaNpaBJeHUHU: OT Tesl ¢ 6osiee BBEICOKOH
TEMIIEPATYPOIl K TesiaM ¢ 6o1ee HU3KOM.

Korpa reMmueparypsl TeJsl BEIDABHAKTCSH, TEILJI0-
nepejava npexpalnaercs.

BrHympeHHIOI0 dHEPZUIO Meld MONWCHO U3-
MeHUMB Bsyus cnocobamu: cosepuLana me-
xanuweckyro pabomy uniu mennonepedaveil.

Tensonepenada, B CBOIO O4Yepenb, MOXKET OCY-
LIeCTBAAThCA: 1) menaonposodnocmyvio; 2) KOH-
seryuell; 3) uanyderHuem.



1. ITonesydAck pucyHEKOM 3, pacCKa’kKHUTe, KAK M3MEHSeTCA BHYTPEHHAA
9HEePrud Tena, Korjaa Hajg HEM coBepInaioT padory. 2. ONHINNTE OOEIT, HO-
KAa3bIBAIOIIMI, YTO 38 CUET BHYTPEeHHell 9HepPTUM TeJI0 MOKET COBepLINTE
pabory. 3. IIpuBeauTe nIpuMepsl M3MeHEHUS BHYTPeHHel sHepruu rtesa
cnocobom Tennmomepemaun. 4. OOBACHUTE HA OCHOBE MOJIEKYJIAPHOTO
CTPOEHUSA BeIlecTBA HarpeBAHUE CIIMIILI, ONMYIIEHHOW B ropA4Yyio BOOY.
5. Yro rakoe rensonepenaya? 6. KakuMu AByMsA ciocofaMy MOYKHO uaMe-
HUTh BEYTPEHHIOI 9HEePIrUio Tena?

1. Cwuna TpeHms coBepluiaeTr Haja TeaoMm pabory. MeHseTcs JHX IPH 3TOM
BHYTPeHHAA sHeprus Tena? 1o KakuM IPHU3HAKAM MOKHO CYAUTE 00 aToM?

2. Ilpu OeICTPOM CIIYCKE TIO KAHATY HarpesaioTesa pyku. O6LacEuTe, IOYeMy
3TO IPOUCXOIUT.

# ITonoxure MOHETY HA JUCT (haHePHl MK AePeBAHHYIO NocKy, IIprxMuTe
MOHETY K JIOCKe U JBHraiTe eé GBICTPO TO B OAHY, TO B APYIYVIO CTOPOHY.
3amerhbTe, CKOJIBKO Pa3 HAJ0 NePeBUEYTL MOHETY, UTOOLI OHA CTaNa Tén-
J10i1, ropaveii. CaenaiiTe BEIBOJ O CBA3H MeXKy BHIIOTHEHHOHK paboToit u
yBeJIMYeHHeM BHYTDEHHEH sHePTUH Tenaa.

]  rtennonpoBoaHoCTL

B npeasiayiiem naparpadge MbI BEISCHUJINA, 9TO
NIPH ONYCKAHWH METANJINYEeCKON CIUIIBI B CTAKaH
C ropsiyei BOAOH OYEeHb CKOPO KOHEI[ CIIMIEI CTa-
HOBHJICA TOXe ropsiumm. CiegoBaTessHO, BHYT-
PEHHAA 9Heprud, Kaxk U a1000# BUJ 3HEPruu, MO-
eT ObITH IepejaHa OT OZHHUX TeJd K ADPYTHM.
= IR et BRyTpeHHAs SHEPrUsa MOXKET IepeaBaTbCid U OT

nepmq”“mmg ~ oAHOH yacTH TeJsia K Apyroii. Tak, Hanmpumep, ec-
HEPIMUOTOAHOM 1M OJMH KOHEl| I'BO3JAA HAIDETL B ILJIAMEHH, TO
::ﬂamHﬁﬂmﬂ OPYTO# ero KoHel, HAXOAAIIUICA B pyKe, mocTe-
SRR neHHO HarpeeTces M GYAeT dedb PYKY.

sfBnenne nepexaun BHYTPEHHEH 9HEPIrUH OT OJHOW YACTH TeJa K APYroi
MIIH OT OJHOIO TeJIa K JIPYyromMy IpPpH HX HemoCpeaCcTBeHHOM KOHTAKTE HA3hI-
BaeTcH TellJIONMPOBOJTHOCTRIO,
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Hayuum aTO siBJIeHWEe, NPOJEeJIaB pPAJ OIBITOB
C TBEPABIMH TeJaMH, }KUTKOCTHIO ¥ TA30M.

BHecéM B OroHbL KoHeIl AepeBaHHOM naaxku. OH
BocmJiaMeHHUTCA. [Ipyrod KOHeI MajJKH, HAaXOAdA-
muiica cHapy»Xu, Oyaer XOoJOAHBIM. 3HAYUT, Je-
peBo 00J1a1aeT NA0X0Iil Menaonpo8odHoCmMbIo.

IlogHecéM K ILIaMeHH COHPTOBKH KOHEI TOH-
KOH CTEeKJIAHHOHN majloyKu. Jepes HEKOTOpPOe Bpe-
Ms OH Harpeercs, JAPYTrod Ke KOHeIl OCTaHeTCH
xonoaHbIM. CiemoBaTeslbHO, M CTEKJO HMeeT
nJA0XY10 MenaonposodHocms.

Ecin e mMbI Oyiem HarpeBaTh B IJIaME€HH KO-
Hell MeTAJIJIMYEeCKOr0 CTEPsKHA, TO OUYeHb CKOPO
BECh CTEPKEeHb CUJILHO HarpeeTcsd. ¥ Iep:KaThb ero
B PYKax MBI YK€ He CMOXKeM.

3HauuT, METAJIJIBI XOPOIIO TPOBOLAT TeILIO,
T. €. UMEIT 6oabuwyio menaonpoeodnocms. Hau-
DOoJbIIel TeILIONPOBOLHOCTHIO 00agaT cepebpo
U Mejb.

PacecmoTpumM mepezavy Temsa OT OAHOM 4YacTH
TBEPAOIO TeJa K APYyroi Ha CcleAyIoIleM OIBITe.

3axpenuM OJMH KOHEI[ TOJICTOH MeJHOH IIPOBO-
JOKH B mTatuBe, K TPOBOJOKE IPHKDPENHM BO-
CKOM HECKOJBKO TIBO3IMKOB. IIpm HarpeBaHUH
cBOOOJHOI0 KOHIA ITPOBOJIOKHA B IIJIaMEHH CIHUP-
TOBKU BOCK OyZeT TaATh. BOBAMKHY HAYHYT IIOCTE-
NeHHO oTBajauBarbea (puc. ). CHauana ormagyT
Te, KOTOPBIEe PACIIOJIOMKEHE] OJIHKe K ILJIAMeHH, 3a-
TeM II0 OUepenH BCe OCTaJIbHbIE,

BrisgscHMM, KaK IPOMCXOIUT IIe-
pesaua 9HEPruH IO IPOBOJIOKE.
CxopocTh Ko0JIe6aTeabHOTO ABHIKE-
HUSA YacTHI[ MeTaJJia YBeJHudHuBaeT-

Puc. 5. I[lepegaua Tenna
OT OJHOM YacTH TBED-
[IOT0 TeJa K Apyroi
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. Ccs B TOH 4acTH IIPOBOJOKH, KOTOpPas
’ DJMIKEe pacIloJoXKeHa K ILJIaMeHH.
ITocKONBKY dYacTHIkl HOCTOAHHO
B3aUMOJIeHCTBYVIOT IPYI € ADPYroM,
TO YBEJIMYUBAETCA CKOPOCTDL ABHKE-
HUA cocegHMX dwactun. HauuHaer
HOBHIIIATLECH TEeMIEPATYpa CIeoyio-
e 9yacTH IPOBOJIOKH U T. [.




Puc. 6. Termtonporoz-
HOCTh AHJIKOCTH

Puc. 7. Tennonpozsoa-
HOCTH raaa

Crnenyer mOMHHUTL, ¥MO npu menionposooroc-
mu He npoucxodum nepexoca eujecmea om 00-
HO020 KOHUa meaa K dpyzomny.

PaccmoTpuM Temeps TEILIONMPOBOAHOCTE KH/I-
KocTeit. BodabMéM nmpobHPKY ¢ BOAOI 1 cTaHEM Ha-
rpeBaTh €€ BePXHIOI YacTb. Boga y IMOBEPXHOCTH
CKOPO 3aKMIIUT, 4 y AHA NPOOHMPKHU 3a 9TO BpeMs
OHA TOJBKO Harpeercsa (puc. 6). 3HauuT, y Kua-
KOCTei mensonpo8odHoCmb He8eJlUKA, 38 UCKIIIO-
YeHHMEeM PTYTH U PAcILIaBJIeHHLIX METAJJIOB,

9710 00'BACHAETCH TEM, YTO B XKHUIKOCTAX MOJIe-
KYJbl PACHOJIOKEHbI Ha 0O0JbIIUX PaCCTOAHUAX
APYT OT APYTa, 4YeM B TBEDPABIX TeJaxX.

Hcenenyem remnonpoBogHocTh rasos. Cyxywo
IpobUpKy HajJeHeM Ha Iajel ¥ HarpeeM B ILiaMe-
HM COHMPTOBKM JOHBIIIKOM BBepXx (puc. 7). ITanen
IIPDH 9TOM JOJIT'O He II0YYBCTBYET TeILIa.

9TO CBABAHO C T€M, YTO PACCTOAHUE MEXKIY MO-
JeKyjJaMu rasa emeé 0oJbllle, 94eM y KMAKOCTe
u TBépABIX Tesa. CremoBaTeNbHO, MENJLONPOBOI-
HOCMb I 24308 eULé MEeHbULE.

HUrax, mennonpoeodnocmsv y pa3nuimnbLx
éewecme pa3nuiia.

OnbiT, n300pa’kEéHHBIN HA PUCYHKe 8, IOKa3kI-
BaeT, 4TO TEIUIOIIPOBOAHOCTL Y PA3JIHUYHBIX Me-
TAJLJIOB HEOAHUHAKOBA.

IT10xX0# TenIonpoOBOAHOCTEIO 0018 1aI0T IIEPCTD,
BOJIOCHI, IIepbA NTHUI, OyMara, npobka U apyrue
HOPHUCTHIE TeJla. JTO CBA3AHO C TeM, YTO MEMKIY
BOJIOKHAMH 3THX BeI[eCTB COAEPIKHUTCA BO3AYX.
CaMoii HU3KO# TEIJIOIPOBOAHOCTRIO 061a1aeT 8a-
Kyym (ocBOOOKAEHHOE OT BO3AYyXa MPOCTPAHCT-
B0). OObsacHAeTCH dTO TeM, UTO TEmJIOMNPOBOJ-

HOCTH — BTO INEepeHOC JHepPruH OT OAHOH YacTH
Mensb Crans
P T Ty ' S I

Puc. 8. TenonpoBofHOCTE PASHBEIX METAJIOB
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TesJa K APYro#, KOTOPHIY IPOMCXOAMT IIPU B3aU-
MOZEMCTBUM MOJIEKYJI MJIM APYTHUX dacTun,. B mpo-
CTPaHCTBE, I'fe HeT YAaCTHI], TeILIOIPOBOAHOCTH
OCYIIeCTBJIATHLCS He MOJKeT.

Ecnu BosHMKaeT HeoOXOAMMOCTBH IIpeaoxpa-
HUTEH TEJO OT OXJAMAEHUS UIM HArDEeBaHUA, TO
NPUMEHAIOT BeIlecTsa C MAaJoOW TeIIONpPOBOX-
HOCTHIO. Tak, A8 KacTPIJb, CKOBOPOAOK DYYKH
M3roTaBJIMBAIOT M3 ILIacTMAacchl, JloMa CTPOAT M3
OpéBeH MM KUpIHNYa, obJafaroIllux MJI0X0H Temn-
JIONIPOBOAHOCTHIO, & 3HAYMUT, NPENOXPAHAIOIIMX
[IOMEIIEeHNA OT OXJIAKJeHUS.

1. Kak NpOMCXOANT mepefadya sHEPruH [0 METANJIHYeCKOd IpoBoJIOKe?
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2. O6bacuauTe onelT (cM. puc. 8), NOKASHIBAIOIIUN, YTO TENJIONPOBOA-
HOCTb MeAu GoJbINe, YeM TeIJIONpPOBOAHOCTE cTaiu. 3. Kakue BemecTsa
MMeT HanboMbIYI0 H HAMMEeHBII VIO TeIIonpoBogHocTL? I'ae ux npume-
HawoT? 4. [ToueMy Mex, IIyX, Nepbd Ha Teje JKUBOTHBIX M IITHIL, & TAKKE
OfieXK 8 YeJI0BEKA 3AIIUILIAI0T OT Xooxa?

ITouemy ruryGOKHMH PBIXJIEI CHEr IpeJoXpaHAeT o3umsle X1eba OT BEIMEp-
3aHnA?

IloacunTa®O, 9TO TEMIONPOBOLHOCTE COCHOBRIX 0COK B 3,7 paaa Gonbme,
YeM COCHOBBIX OnmuJioK. Uem 06bACHHTE TAKYIO PASHHIY?

TloueMy BOZa He 3aMepP3aeT MOJ TOJCTEIM CJIoeM Jabaa?
Tlouemy BrIpaseHue «1myba rpeeT» HeBEPHO?

BoapMHUTe YAIIKY € ropsaueil BOAo 1 0JHOBPEMEHHO ONYCTUTE B BOAY Me-
TANINYECKYIO U fepeBAHHYIO JoxkKKH. Kakas ua noxex OuicTpee Harpeer-
ca? Kaxum crioco6oM 0CYIIECTBASETCSA TEIIO0OMEH MeX 1y BOAOH M IO~
kamu? Kax naMeHseTCS BEYTPEHHAA 9HEPIHSA BOALI M JIOMKEK?

KOHBEKLUA

I[Tomeutas pyxy HajX ropsaded IJIMTON WK HAL
ropsuei aJeKTPUUECKON TaMIIOYKOM, MOMKHO 110~
YyBCTBOBATH, UTO HAJ HUMHU MOTHMMAIOTCHA TEI-
JIBIE CTPYH BO3AYyXa.



Pue. 9. KorBexmus:
a — B BO3OyXe;
0 — B AHUAKOCTH

HeGonrsmasa Oyma)kHad BepTYILIKA, IIOCTABJIEH-
Ha#d HaJ IIaMeHeM CBeYH MJIY dJIEK TPUYEeCKOoM JaMm-
IOYKOM, mog AefCTBHEM IIOAHMMAIOIIErocsa Harpe-
TOI'0 BO3AYXAa HAYMHAET Bpamarses (puc. 9, a).

ITO sABJIEHHE MOJKHO OOBACHHUTH TAKHMM o0pa-
3oMm. Bosxyx, conpukacasck ¢ TEIJIOH JaMIIOi,
HarpeBaeTcHd, PaCIIUpPAETCH U CTAHOBHUTCA MeHee
IJIOTHBIM, YeM OKPYKaIomMit ero XoJ0AHBIH BO3-
nyx. Cuna Apxumena, AeiicTByOINas HA TEILIBIHN
BO3/IyX CO CTOPOHBI X0JIOAHOI'O CHU3Y BBEpPX, 601k~
e, 4eM CHJIa THXECTH, KOoTopas AeHCTByeT HA
TénJeli Bo3AyX. B pesynbTaTe HarpeTslil BO3ayX
«BCILJIEIBaeT», IIOAHUMAETCA BBEPX, & €ro MecTo
3aHMMAET XOJOTHEIN BO3AYX.

Taxkue ke ABIeHUsA Mbl Haba0gaeM W IpH Ha-
TpeBaHMM KUAKOCTH CHU3Y. Harpersie ciou »xun-
KOCTU — MeHee IJIOTHEIE W ITOSTOMY OoJee Jiér-
KHe — BhITECHAIOTCA BBepX Gosree TAKETBIMH, X0~
JOOHBIMH CJI0OAMHK. XOJOZHBIE CJOH HHIKOCTH,
OIIYCTHBIIMCH BHU3, B CBOIO O4Yepeab, HArPeBaKT-
CHA OT HCTOYHHKA TEIlJIa U BHOBb BLEITECHAIOTCS Me-
Hee HarpeTo¥ Bozoii. Birarozaps TakomMy ABUIKe-
HUIO BCA BOJAAa PABHOMEPHO IPOrpeBaeTcs. ITOT
IIpomecc CTAHOBHTCA HATJIAXHBIM, €CJAHM HA JHO
KO0JIOBI OPOCHTH HECKOJBKO KDHCTAJJIMKOB Map-
TAHIOBOKHCJIOr0 KAaJIAf, KOTOPhIM OKparmuBaer
CTPYH BOALI B (pUOJETOBRIH 1BET (puc. 9, 6).

B onucaHHBEIX OnbITAX MBI HaGAOAATH emé
OOWH BU/JI TEILJIOTIepeladyyl, Ha3bIBAeMblll KOHEEK-
yus (0OT JIaT. KOHBEKYUO — IIepeHeceHune).

Crenyer mOMHUTB, Y¥MO NPU KOHGEKYUU IHED-
2Us NEePeHOCUMCA CAMUMU CMPYAMU 2a3a ULU
Hudrocmu.

Tak, Hanpumep, B oTanJIuBaeMoi KoMHaTe 0J1a-
roflaps KOHBEKIMM IIOTOK TEILIOr0 BO3AyXAa MOA-
HAMaeTCA BBEPX, a XOJOAHOTO OMyCKaeTcs BHU3
(puc. 10). IToaTomMy y mMOTONIKA BO3AYX BCEraa Ter-
Jee, yeM BOIM3H 10JIA.

Pasnnuyalor ABa BUAA KOHBEKIIUH: eCmecmeeH-
HYw0 (11u ce0600rHYy10) 1 8blHYHOeHHy0. Tak, Ha-
TpeBaHUE RMUAKOCTH, A TAKIKE BO3AYXa B KOMHATE
SIBJISIIOTCA IIPUMEPAMM €CTEeCTBEHHON KOHBEKIIUH,
BreiHyKAeHHAA KOHBEKIUA HabrozaeTcd, ecau
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Puc. 10. Harpesaunue
BO3AYyXAa ITYyTéM KOH-
BEKONH

HepeMelIuBaATh MKHUAKOCTh MEIIaJKOH, JOMKKOM,
HaCcoCOM M T. [I.

Ecau KUAKOCTH H raskl IpOrpeBaTs He CHHU3Y,
a ceepxy (cM. puc. 6, 7), TO KOHBEKIIUA He TIPOHC-
xoauT. Harpersie cjioM He MOTYT ONYCTHTHCA HU-
sKe X0JIOAHBIX, OoJiee TAMKENIBIX.

CrnenoBatensHO, d4s mozo ymobvl 8 #udxoc-
MAX U 2a3aXxX Npoucxodusa KOHBEKYUR, Heo0xo-
JuMmo ux Hazpeeams CHU3Y.

KosBeKIMsA B TBEPABIX TeJAX IMPOUCXOAUTEL HE
Mozker. Bam ysKe M3BECTHO, YTO YACTHILBI B TBED-
ABIX Tejax KoJeOJI0TCH OKOJIO ONpeAeeHHOM
TOYKH, VAEPIKUBaAEMbI€ CUJIIBHBIM B3AMMHBIM IIDH-
TAXKEeHUeM., B CBA3M ¢ 3THUM NPH HaArpeBaHUH
TBEPABIX TEJ B HUX He MOTYT 06pa3oBbIBATHCA IO~
TOKH BEIecTBa. JHePTrUA B TBEPABIX TeJaX MOXKeT
nepenaBaThCAd TEILIONPOBOAHOCTHIO.

1. O6bsicHATE, KAK U IOYeMY IIPOMCXOAHT epeMellleH e BO3AyXa Hajl Ha-
rpeToit tammnoi. 2. O6BpACHATE, KaK MPOUCXOAUT HATDEBAHHUE BO/IBI B KoJ0e,
MOCTABNEHHOH HA OTOHB. 3. B uéM cocTonuT aBnenne koasekuuu? 4. 9em ot-
JUYAETCH eCTECTBEeHHAH KOHBEKIMA oT BeiHykAeHHOH? 5. [Touemy »xua-
KOCTH H raasl HarpesawT cEuay? 6. [Touemy KOHBEKIMs HEBO3MOKHA B
TBEPABIX Tenax?

1. Tlouemy moaBan — CaMOe XOJOIHOE MEeCTO B gome?

2. Tlouemy GOPTOUKH ANA MPOBETPHBAHNS KOMHAT [OMEINAIOT B BepXHEH
YACTH OKHA, A PaAHaTopsl — y mosa?

3. Kaxum cnocofoM oxXJIaskaeTcs BO3AYX B KOMHATE 3MMOMH IPH OTKPEITOMH
thoproure?

16




B 3ananme

= BxaouuTe HACTONBLHYIO JaMIy M PACHONOXKHTE HAA Hell MajleHBKYIO
nymrHKY. Onummure, uro el Habmonaere. O0bsicHUTEe, ¢ KAKHM BHIOM
TeIIonepeladl CBA3AHO HAOM0jaeMoe ABJIEHHE,

3710 no6onsITHO. ..

MpumMmepbl KOHBEKUWX B NpUupoae
M TEXHUKE

Bertpei. B atmMocdepe 3emnu BCneacTsne HEOAMHAKOBOTO Harpesa BO3ay-
Xa B XXapKoM NOsICe W B NONSPHBIX 061acTax BO3HUKAET MOWHOE KOHBEKUWOH-
Hoe ABMXeHue Bo3ayxa, obpasylouiee NoCTOAHHO Ayl me BeTpbl.

OnHoi 13 npuynH obpasoBaHus naccaToB — BETPOB, AYIOLWMX OT cyBTpo-
nuyeckmux obnactei K akeaTopy, — SABAAETCA HEpaBHOMEPHOE HarpeBaHue
3eMHOIN NOBEPXHOCTU ConHueM. CpeaHas rogosan Temnepatypa Ha 9KBaTope
3emnu Ha 50 °C BbllWe, 4em Ha eé noncax. B akgaTopmansHoii 30He 3emnu
HarpeTbld BO3AYyX NOAHUMAaETCA BBepX. Ha ero MecTo ¢ cesepa u iora npure-
KaeT XxonoaHblid Bo3ayx. Ero apuxerHue u ectb nacear. NoToku XonoaHoro Bos-
Ayxa BCneacTsue BpaleHnsa 3emMnu ABUXYTCS He BAOIL MepuamaHa, a 0TKno-
HAloTCH. B ceAsu ¢ 3atum B8 CeBepHOM nonywapuu naccaTtbl UMEeKlT CeBe-
pPO-BOCTOYHOE HanpasneHue, a B KDOXHOM — 10ro-BOCTO4HOE.

BeTpbl Bbi3bIBalOT 06pa3oBaHue okeaHM4eckux TedeHui. NMoCcToAHHO Ayio=
WMiA B OQHOM HanpaBneHun BeTep MPUBOAUT B ABWXEHWE BEpXHUE CNow
BoAbl. OHK NepemeLLanTcs B CTOPOHY BETpa. TENnbIe v X0NoAHble OKeaHnye-
CKWe TeYEeHUA MOTYT CNYXXWUTb MPUMEPaMK BbIHYXAEHHOW KOHBEKUMNA,

BoaHunkHoBeHWe BeTpa Ha Beperax Mopein — 6pu3a — Takxke 06bsacHAeTCH
KOHBEeKUunei, B neTHne gHu cylia HarpesaeTcs CONMHLEM CUbHee, YeM Boaa B
Mope. Harpeswniics OT CyLuM BO3AYyX NOAHUMAETCA BBEPX. DTO NPOUCXOAUT
NOTOMY, 4TO MNIOTHOCTL BO3QyXa YMEHbLUAETCA U AaBNeHWne CTAHOBUTCSH MEHb-
we pasneHua Bonee xonoaHOro BO3yxa Ha, MOPEeM.

Ha mecTo Ténnoro Bo3gyxa ¢ mopsa npuxoaut 6onee npoxnagHbiid. JHEM
BETEP AyeT NO3TOMY C MOPS Ha cyLly (aHeBHou 6pu3). Houblo, HaobopoT, No-
BEPXHOCTb CylUW ocTbiBaeT ObicTpee, 4eMm Boaa B mope. BeTtep meHseT cBoé
HanpasneHne — AyeT C CyLuM Ha Mope (HOYHOoM 6pu3).

Tara. Bbl 3HaeTte, 4TO ropeHue Toruiea 6e3 npuMToka CBeXero Bo3ayxa
HEBO3MOXHO. ['OpeHue Tornnvea npekpaTuTcs, ecnm B Tpyby camoBapa, ka-
MWHa He ByneTt nocTynarte BO34yX. Ha npakTuke MCrosb3yT eCTeCTBeHHbIN
NnpPUTOK Bo3ayxa — 7ary. Ha ¢pabpukax 1 3aBoaax, Ha aNeKTPoCTaHUUNAX, B KO-
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Puc. 11. Mogens gns
JIeMOHCTPAILUH TATH

TEeNbHbIX YCTAHOBKaxX ANS YCUNEHWs TArKu ycraHasnuea-
0T TPYOY (puc. 11). Boaayx B Tpy6e npy ropeHun Ha-
rpeBaeTcs, a 3Ha4YWT, ero MNOTHOCTb YMeHbllaeTcs.
CnepoatenbHO, OaBNeHWe BO34AyXa, HaxoAsWerocs B
Tonke u Tpybe, CTAaHOBUTCA MEHbLUE AaBNEHWSA HapyX-
HOro Bo3ayxa. Bo3HukaeT pa3HoCcTe aasneHwid. Benen-
CTBUE pasHULbLlI AaBMNEHWIA XONOAHbIA BO3AYyX NocTynaer
B TOMKY, & TENMbI nogHMMaeTcs BBepx. Bo3Hukaer Ta-
ra, KoTopas ycunusaeTcs nNpu YBENWYEHWW BbICOTEI
TpyOBhl.

OTonneHne W OXNaXK[eHue XWUbIX MoMeLYeHnA.
B cOBpPEMEHHbIX 3[1aHMAX YyCTaHABNMBaOT BOASAHOE OTO-
nnexue. Mo BcemMy 34aHWI0 NPOBOOAT CUCTEMY pac-
npeaenuTeneHbiX TpyD, a 0T HUX BHWU3 UAYT BEPTUKanb-
Hble TpyObl, KOTOPLIE NPOXOAAT Yepe3 KOMHaThbl 34aHuS.
M3 atux Tpyb BOAA NOCTynaer B oTonuTenbHblie 6atapen.

Bopa otaaér um CBROE Tenno 1 Bo3BpallaeTcs B KOTEN, rAe cHoBa HarpesaeT-
cA. Tak NpoucxXoauT LMPKYNSUMA BOAbLI U NporpeBaHue Bo3ayxa 3a CHET KOH-

BEKUWA.

CerogHs MHOIMrMe rnoMeLLeHns OCHaleHbl KOHOAWLMOHEpaMn, KOTOPbIE NpW
HeobX0AUMOCTKM MOTYT HE TONbKO HarpeeaTbh NOMELLEHWEe, HO U OXNaxaaTb

ero.

B wanvuenue

Wanyserve B npupone
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BaMm X0OpoIo M3BEeCTHO, YTO OCHOBHBIM HCTOY-
HUKOM Teria Ha 3emuie aasercs Connne. Kakxum
sxe obpasoMm nepenaérca remwno or Conrna? Benb
3eMiid HaXOAUTCA OT HEro Ha PpPacCTOAHHH
15+ 107 xm. Bcé aT0 npoCTPaHCTBO 3a IpejeraMu
Haie armMoc(epsl COAEpPHUAT OYeHb paspesKeH-
HOe BellecTBo.

Kaxk u3BecTHO, B BaKyyMe IIeDEHOC 3HEepruu
NyTEéM TeILIONPOBOAHOCTH HeBo3MokeH. He mo-
’KeT MPOUCXOAUTH OH H 3a c4ér KoHBeknuu. Cie-
IOBaTEeIBLHO, CYIIECTBYET el OJAMH BU/I TeIlorne-
pexavu.

HMayduM 9TOT BHJA TeILIONepefaydd C IIOMOIbIO
OIBITA.



6)

Puc. 12, Tlepenaua
3HEPTHHN MyTEM
H3IYy4eHHAA

CoegHUM KUAKOCTHBIA MAHOMETD IIpHU IIO-
MOIOIHM PEe3WHOBOH TPYOKM C TENJOIPHEMHHKOM
(pme. 12).

Ecau x TéMHOIT MOBEPXHOCTH TEIJIONPUEMHHUKA
IIOIHECTH KYCOK MeTaJljia, HarpeThld 10 BBICOKOH
TEMIOEPATypPhl, TO YPOBEHBb JKHIAKOCTH B KOJIEHE
MAHOMeTpa, COeIMHEHHOM C TEeILIONPUEMHUKOM,
norusuresd (puc. 12, a). OgeBuaHO, BO3IYX B TEIl-
JIOIPUEMHHUKE HATPEJICA U pacuiupuica. BeicTpoe
HarpeBaHMUe BO3AYVXAa B TEILIONPHEMHUKE MOXKHO
00BACHHUTH JIAIIB II€pejladeil eMy d9Hepruu OT Ha-
TpPeToro TeJja.

JHeprusa B JaHHOM ciydae IepejaBajiach He
TEILIONIPOBOAHOCTELIO. Beas MeXay HarpeTuIM Te-
JIOM W TeIJIONPUEMHHUKOM HAXOJHUJICH BO3JIYyX —
IJIOXO0H NPOBOAHUK Telia. KOHBeKIINA 34eCh TAK-
JKe He MoxKeT HaOIomaTscs, MOCKOJLKY TermJo-
MPUEMHUK HAXOJUTCH PAJOM C HATPETHIM TEJIOM,
a "He Hax HuM. CienoBaTenbHO, 8 JAHHOM CaAyLae
nepedaxa snepzuu npoucxodum nymém uanyve-
HUA.

Ilepepaua sHEPrUM H3NYyYEeHHUEM OTJIHUYAETCA OT
JPYrux BHAOB Tenyonepegauu. OHa MOMKeT ocy-
wWecmenamuvcs 6 NOJAHOM aKyyme.

HanyuamT 9HEPruio Bce TeJa: U CUJIbHO Harpe-
Thle, 1 c¢aabo, HalIpuMep, TeJ0 UYeJIOBeKa, Iedb,
SJIeKTpHUeCKas JaMimouka u ap. Ho yem BeImre
TemMmeparypa Teja, TeM 0oJbllle SHEPruM Iepe-
JaéT OHO IYTEéM H3IydeHHsaA. IIpud oTOM 3Hepruda
YACTUYHO IIOTJIOIIAETCA OKPYKAIIIUMHU TEJIaMH,
a 4acTUYHO orpaaercs. [Ipu norjomesEnn sHep-
T'HH TeJa HarpeBaloTCA IO-PasHOMY, B 3aBUCHMOC-
TH OT COCTOAHUSA MTOBEPXHOCTH.

Ecam moBepHYTH TEILIOMPUEMHUK K HATPETOMY
MeTaNIIudYecKOMYy TeJly cHauajla TEMHOH, a 3aTeM
CBETJIOM CTOPOHOM, TO CTOJOUK MKHUIAKOCTH B KO-
JleHe MaHOMEeTpPa, COeUHEHHOM C TeIJIOIPUEMHN-
KOM, B IepBOM cJaydae (cMm. puc. 12, a) moHU3UT-
cs1, a BOo BropoMm (puc. 12, 6) moBeicHTCA. ITO TO-
Kas3bIBaeT, UTO Teja ¢ TEMHOHM IIOBEPXHOCTHIO
Jydlle IOTJIOLAI0T 9HEePTrHi0, YeM TeJia, UMEIo-
[I[AE CBETJIYIO TOBEPXHOCTE.
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B T0 ke Bpemsa Tesa ¢ TEMHOW IMOBEPXHOCTBLIO
OXJIAXAAIOTCA OBICTpee TyTEM H3NYydYEeHHs, YeM
Tela CO CBETJION TOBEPXHOCTHIO. Harnpumep,
B CBETJIOM YaMHHUKeEe ropsadas Boga DOJbpIIe CoXpa-
HAET BBICOKYIO TEeMIIEpaTypy, 4YeM B TEMHOM.

CoocobHOCTE TeJI Mo-pa3HOMY IIOTJIONIATE SHEeP-
IHI0 U3JIY4EeHUA UCTIONB3yeTCA Ha TpakThuKe. Tak,
[IOBEPXHOCTh BO3AYIIHBIX METEO030HIOB, KPBLJIbs
CaMOJIETOB KpacAT cepe0pHCTOil KpacKod, ITOObI
OHHM He HarpeBaJuchk cosHuUeMm. Eciu ke, Hao6o-
pOT, HeOOXOAUMO HCIOJIBE30BATE COJTHEUHYIO dHEP-
rui0, HaupuMep B npudopax, YCTAHOBJIEHHBIX HA
HCKYCCTBEHHbBIX CIIYTHHKAax BEMJ'[H, TO 3TH HacCTHu
npuGOpOB OKPAILIHMBAKT B TEMHBI I[BET.

AT 1. Kak Ha onbITe IOKA3aTh Nepefauy sEepruu uanyuenuem? 2. Kakue re-

Jla JIy4ile, a Kakue Xy’e MoraomaioT aHepruio uanyuenus? 3. Kax yun-
THIBAET YEJIOBEK HA NPAKTHKE DAdIM4HYI0 CIOCOOHOCTH TeJ MOTJIOMATE
DHEPIrUi0 U3IYIeHHAT

JleTroM BO3AYX B 3aHWH HArpeBaeTCHd, MOJYUYAA IHEPrHi0 PasdTHYHBIMH
criocobaMu: Tepe3 CTeHBI, Yepe3 OTKPHITOS OKHO, B KOTOPOe BXOXUT TEm-
JBI BO3AYX, Uepe3 CTeKJ0, KOTOPOe MPOMYCKAeT CONHEYHYIO dHEePTHIO.
C kakuM BHAOM TETJIONEPEJAYr MBI HMEeM JeJ10 B Kam oM cayaae?

HDHBEI.IHTE NpPHMEpbI, NOKA3LIBAKIIHE, YTO TeJa C TEMHOH NoOBepPXHO-
CTbIO CHJIbHEE HAI'PeBalOTCA U3JIyYeHHeM, YeM CO CBEeTJIOMN.

IToueMmy MOKHO YTBEPMXKAATE, 4To OT CoNHLA K 3eMJe IJHePIUsa He MOKeT
nepefaBaThCA KOHBEKI e i TemionposonaocThio? Kakum conocoboM oHa
nepenaérca?

C moMOIbI YIWYHOTO TEPMOMETDA M3MEDLTE TeMIIepaTypy CHauasla Ha
COJIHEUHOH CTOPOHE A0Ma, 3aTeM Ha TeHeBoi. O0bACHATE, TOYEMY DA/~
YAKOTCA HOKA3EHHA TEPMOMETpA.

Tepmoc. Hacto ObiBaeT HEODBXOAMMO COXPaHUTL MULLY ropaYeid MnmM xo-
nogHon. HYtobbl nomelwars Teny oxnAaguTbCs MW HarpeTbCs, HYXHO YMEHb-
WwuTh Tennonepenady. lNpu aTom CTPEMATCH cAenartb Tak, 4Tobbl aHeprusa He

20



nepeaasanack HY OOHVM BULOM TEMNnonepena4n: Ten-
NOMNpoOBOAHOCTLIO, KOHBEKUWein, nanyyeHnem. B atux
uenax ncnoneL3yT TepmMoc (puc. 13).

OH COCTOMUT U3 CTEKNAHHOro cocyaa 4 ¢ ABOWHLIMU
cTeHKamu. BHyTpeHHss NoOBEepPXHOCTL CTEHOK MOKpbLITa
HNecTawMM MeTaNINYECKUM CNOeM, a U3 NPOCTPaHCT-
Ba MexXy CTeHKaMy Cocyaa BblkavyaH Bo3ayx. JIMweH-
HOe BO3yxa NPOCTPAHCTBO MexXAy CTeHKamu Mno4tu
He npoBoauT Tenno. Metannuyeckuin xe CRon, oTpa-
Xas, NpensiTcTBYeT rnepegaqe aHeprun nsny4eHuem.
Yrobbl 3alUMTUTL CTEKNO OT MOBPEXAeHWWA, TepMOC
NOMELLAIOT B CrieumanbHbiil METANINYECKUIA UK nia-
cTMaccoBblil gyTnap 8. Cocya 3aKkynopvsaeTcs Npood-
KOW 2, a CBEepXY HaBUHYUBAETCHA KONMa4oK 1.

Puc. 13. YerpoiieTso Tennonepena4ya n pacTuTensHsii Myup. B npu-
Tepmoca poOoe 1 XW3HW YenoBeka paCTMTeanblﬁ MUp urpaet

WCKNTDYUTENBHO BaXXHYKO pPOnb. JK1n3Hb BCEro XweBoro
Ha 3emne HeBO3MOXHa 6e3 Bobl 1 BO3AyXa.

B cnosix Bo3ayxa, npuneraowmx Kk 3emne, 1 no4se rnocTosaHHO NPOUCXoauT
U3MEHEeHue TemMnepaTypsl. [o4Yea HarpesaeTcs AHEM, TaK Kak nornowaer sHep-
ruio. Houblo, Ha060POT, OHa oxnaxaaeTcs — OTAAET aHepruio. Ha TennoobmeH
MeXzy NMoYBOA 1 BO3AYXOM BIIUSIET HANW4YME PacTUTENbHOCTHW, a Takxe noroaa.

Moysa, NOKPbLITAsA PacTUTENLHOCTLIO, MIIOXO MPOrpeBaeTCs U3Ny4eHuem.
CunbHOE oxiaxaeHue NoYBbl HabnoaaeTes Takke B icHbIe, 6e306n1a4HbIe HO-
4u. ManyyeHve oT No4esbl CBOBOAHO yXOAWT B NPOCTPaHCTBO. PaHHen BECHOM B
Takue Ho4Yu HabnwpalTea 3amoposkn. Bo spema ob6naiHOCTM yMEeHbLIAeTCs
noTeps 3Hepruu No4Bbl NyTEM nanyyennsi. Obnaka cnyxart 3KpaHOM.

Jns noebiLLEHWA TEMNepPaTypPbl NOYBb! M NpeaoxpaHeHns Nocagok oT 3aMo-
PO3KOB WCMONL3YIT Tennuubl. CTeknaHHbIe paMmbl UMW U3roToBNieHHbIe U3
NNEHKMU XOPOLLIO NPONYCKaloT CONHEYHOE u3nyyeHne (Bugumoe). [JHém noyea
HarpesaeTca. HoYblo HEBUAMMOE U3NTyYeHUE NOYBLI CTEKIO UK NNEeHKa Npo-
nyckaioT xyxe. [loysa He 3amep3aaeT. Tenuupbl NPensTCTBYIOT Takxe ABuXe-
HUIO TEMNJI0ro BO3Ayxa BBEPX — KOHBEKLUN.

BcnencTtewe aToro TemMnepatypa B TENIMLAX Bbile, YeM B OKPYXaloWem
npocCTpaHcTBe.

KOJIMYECTBO TEMNJIOThI.
EAWHULBI KOJIMYMECTBA TEMJIOThI

BaMm y)xe M3BECTHO, UTO BHYTPEHHAA SHEPIHUd
TeJla MOoXXeT MSMEeHATLCS KaK HYTéM COBepPIIIeHHuA
paboTsl, Tak B NYTEM Temaornepenaun (b6ea coBep-
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meHusa paborer). Eciu maMeHeHue BHYTpPeHHeH
SHEePr'WH NPOMCXOAHUT OYTEM TeIljIollepenadyu, TO
nepexoJ 3HepruM OT OJHUX TeJ K JPYTUM OCy-
IIECTBIAETCHA MENJLONPO8OITHOCIMbIO, KOHBCK YU
WM U3AYHeHUECM.,

JHeprus, KOTOPYIO NOJy4YaeT HiIH TepPsAeT TeJo NPH Terionepeaade, Ha3bl-
BaeTCA KOJHYECTBOM TeIJOThI.

= o s o e
I e e ik e u‘“=z-

Puc. 14, Harpesauue
BO/Ibl PABHOH MACCHL
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[Aas Toro 4rodbl BEIYMCINUTHL KOJUYECTBO TeIl-
JOTBI, HEeoOXOAWMMO y3HaTh, OT KAKUX BEJIHYMH
OHO 3aBHICHT,

Bynem HarpeBath OT ABYX OAMHAKOBEIX Tope-
JIOK JBa cocyza (puc. 14). B onHOM cocyme Haxo-
aurca 1 Kr Boasl, a B Apyrom — 2 kr. Havansuas
TeMIepaTrypa BoAbI B 060MX cocyaax OAMHAKOBA.
Mg samMeTHM, 4TO 3a OJHO U TO K€ BPeMs BO BTO-
pOM cocyjle BOJAa HATPEEeTCs HAa MeHbIIee YHCJIO
rpazycos, XoTa oba cocya noay4aiT OUHEAKOBOe
KOJIMYEeCTBO TeIJIOTEI.

CrnemoBaTesnbHO, KOAUYECME0 MENJOMbL, KO-
mopoe Heobxo0umo Ona Hazpesanus meia, 3a6u-
cum om ezo maccewl.

HUrak, wem 6Gonvwe macca mena, mem
6onvuiee Koruwecmeo menaomev. HaAdo 3a-
mpamumb, 4mobsb. U3MeHUMb €20 memnepa-
mypy Ha O0HO U MO e LUcio 2padycos.

ITpu ocmvieanuu meno nepedaém oxpyicar-
wum npedmemam mem 0GosrbuLee KOAULECMEO
menanomet, wem 0ollbULe €20 Macca.

Bam xopomro usBectHo, 4TO, €caH HEOOXOAUMO
HarpeTh NOJIHbINA YaWHUK (C BOAO#H) 10 TemMIepary-
pei 50 °C, nmorpefyercs MeHbIe BpeMEHH, UeM
[AJis HArpeBaHUA YallHHKA C BOLOM TOH JKe Macchl
no 100 °C. B mepBom cayuae Boge OyzeT nepegaHo
MeHbIlIee KOJIMYEeCTBO TEIJIOTEI, 9eM BO BTOPOM.

CnemoBaTenbHO, KOJUYECTBO TEMJOTHI, KOTO-
poe HeoOXOAUMO AJisi HarpeBaHUs, 3aBUCHUT OT TO-
ro, Ha CKOJIBKO I'PagyCOB HATPEBAETCHA Teso. DTo
3HAYHUT, ZMO KOAUHECMB0 MmenJaombl 3a8ucum
om pasHocmu memnepamyp meaa.



Puc. 15, Harperanue
PA3HBIX BeINeCTE paB-
HOM Macchl

Ho Mo:kHO 1M paccuUTaTh KOJIHYEeCTBO TEI/IOThI,
HeoOXoAMMOe JJ151 HarpeBaHWA He BOJAbI, a JIPyro-
ro Bemjecrsa, HAIIPMMED CBHUHIA, Keje3a, mMacJa
AaT. n.?

HanpéM B OOMH COCYJ BOAY, & B IPYTOH TaKOH
3e cocy — pacrureabHoe Maciuo (puc. 15). Mac-
cbl BOABI M Macja Bo3bMéM paBHble. O0a cocyna
OyseMm HarpeBars HaA OJMHAKOBBIX TI'OPEJIKaX.
OupIT HAYHEM [PHU OJMHAKOBON HAadaJbHOH TEM-
ImepaType BOJIbI ¥ PACTATeIbHOro Macja. Uamepus
yepea HEKOTOpPoe BpeMs (HAIIpHMED, 5 MHUH) TeM-
mepaTypy HArpPeBLIMXCHA BOABLI U MAacJja, Mbl YBH-
IUM, 9TO MAcJo uMeeT OoJiee BEICOKYIO TeMIlepa-
TYPY, YeM BOAA, XOTA 06e KUAKOCTH IOJYUHIH OT
ropeJjioK paBHBIE KOJUYeCTBa TelJIOTHL.

W3 onsiTa HETPYAHO CHEIATE BBIBOX, 4TO AJHA
HAarpeBaHUs PABHBIX MAaCC BOJABI M MAcja Ha ONHU-
HAKOBYIO TeMIIEpaTypy TpebyeTcd pasjiudHoe KO-
audecTBO TermmoTel. [yis Macna Tpebyercs KOaH-
YecTBA TEIJIOTHEI MEHbIIe, IJd BOALI 6oJIbIIe.

CieoBaTeNbHO, KOJUYECME0 MEenaomul, KO-
mopoe Heo6xo0umo 0.4 Hazpesanus meaa, 3a6u-
cum om mozo, U3 KaKoz0 eu,ecmea OHO cocmo-
um, m. e. om pooa geujecmaea.

Wrak, xoauwecmeo meniombl, KOMopoe
nHeo6xodumo Ons Hazpesanusn mena (unu
ebLdenaemoe npu 0CMbL6AHUL), 3ABUCUIM OM
maccwv., 3MOz20 meaa, om U3IMEHEHUR €20
memnepamypbsl U poda eeu,ecmea.

KosuyecTBO TemaoTel obo3HauamT OyKBOH Q.
Kak u BCAKHWI ApPYroi BHJ 3HEPruM, KOJIUYECTBO
TeIJIOTHl U3MEPAT B Oxcoynax (JAx) man B Ku-
aodxcoyaax (vJ1x).

1 gk = 1000 Ix.

OpHAKO M3MEpATH KOJHYECTBO TeILIOThI y4é-
HbIE CTAJIX 3aJ0JIT'0 10 TOTO, KaK B (PU3UKe IOABU-
Jochk moHATHE sHeprum. Torjga Gpliaa yCcTaHOBIIE-
Ha ocobas efAWHWIA A U3MEPEeHHUs KOJHYecTBa
TEILIOTEl — Kaaopus (Kal) UIN KUJOKAJOpPUS
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(kxaa). (Karopua — ot mar. kaaop — Ttemjo,
Kap.)
1 xxamx = 1000 xan.

Kanopus — amo koauvecmeo menaomwi, Ko-
mopoe Heo0xo0umo 0aa nazpesanus 1 r 60dsi Ha
1°C.

1 xan=4,19 IIix ~ 4,2 [Tx.
1 kxan = 4190 >k ~ 4200 & ~ 4,2 x][[x.

.? CULDEEE 1 YTo Takoe KoauyeeTBO TemnoTsr? 2. Kak 3aBHCHT KOIHYECTRO TEeIJIOTE

OT M3MEeHeHH#A TeMuepaTypsl rena? 3. [loueMy HeIb3H TOJBKO II0 H3MeHe-
HHIO TeMIepPaTYPhI TeJla CYAUTE O NOJYVIeHHOM UM KOJHYECTEBe TenI0Th?
4. Kax 3aBHCHT KOJIMYECTBO TEIIOTH! OT Maccsl Tera? 5. Omumure omsrr,
TOKA3BIBAIOMINN, YTO KOJIMUYECTRBO TEILTOTHl 3aBUCHT OT POja BELecTEa,
13 KOTOPOro COCTOMT Teno. 6. Kakumu eMHNIIAMH M3MEDPAIOT BHYTDPEH-
HIOK 3Hepruw 1 KOJIHYEeCTBO TENJO0ThI?
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1. Vrior narper zo 80 °C, a Garapes oTomieEus — o 40 °C. Mox=o a1 yT-

BEPIKATb, YTO YTIOI, OCTHIBAS 0 KOMHATHOH TEMIEDPATYPHI, TTepemacT
OKpYyKawmeil cpese 6oJbIee KOJAIECTBO TEILIOTEL?

Kaxoe Temno orgacTt GonbIIee KOMUIECTBO TEIIOTHL: PTYTE B TepMOMeETpe
WJIH PTYTE B OyThLIM 06BEMoM 0,5 7T IPY MOHUKeHRH UX TeMIIepaTypPhl Ha
2°G7

YAENbHASA TENNOEMKOCTb

MEeI y3HaNH, OT KAKHX BEJIUYUH 3aBUCHT KOJIH-
9eCTBO TEIJIOTHl U KAKOBEI €JUHUIILI €r0 u3Mepe-
Husi. HaM u3BeCTHO, YTO AJA HarpeBaHHS Tej
OAMHAKOBOM MAacchl, B3ATBHIX NPU OIUHAKOBOMN
TeMIIepaType, Ha OAHY M Ty K€ BEeJIUYHHY Tpeby-
eTCA pasHoe KOJHYeCcTBO TemnoTsl. Tak, gna Ha-
rpeBarus 1 kKr Boast Ha 1 °C TpebyeTca KommgecT-
BO TemsaoTsl, pasHoe 4200 II;x. Eciu Harperats
1 xr cepeGpa Ha 1 °C, To norpebyerca 250 Iax.

DPu3NIECKas BeTHYMHA, YHCICHHO PABHAA KOJIHYECTBY TEILIOTEHL, KOTOpoe
Heo0X0AMMO NepeJaTs TeJy Maccoi 1 Kr gias Toro, uTo6sI ero TeMIepaTrypa
uzMeHuaack Ha 1 °C, HaskIBaeTcs yieabHOH TeNI08MKOCTHIO BEIeCTRA.



VienbpHas TEIIOEMKOCTEL 0003HaUaeTCA OyKBOM
I &S
Kkr+°C’
Tak, HanpuMep, YAeJbHAaA TeIJIOEMKOCTD IIHH-
bri i
ka pasua 400 Rf‘———oe . 9TO 0O3HAUYaeT, 4TO AJIA Ha-

¢ 1 U3MepAeTCH B

rpeBaHuA nuEKa Maccoii 1 kr Ha 1 °C meobxoaumo
KonamdecTBo Temiorsl, pasaoe 400 Ix. Ilpu ox-
naskaeHuy muHEKA Maccoi 1 kr Ha 1 °C BbgeauTCA
KOJIMYeCTBO TEeIIoThl, pasaoe 400 [Ix. OTo o3Ha-
yaeT, UTO ecJd MeHAeTCcA TeMIeparypa HUHKA
maccoit 1 xr Ha 1 °C, TO OH MJIHU IOTJOIIAET, HIH
BhIleJIAeT KOJHIeCTBO TerioTsl, pasaoe 400 [I:x.

Ta6nuua 1. VaenpHAs TENIOEMKOCTE HEKOTOPHIX BEIIECTE

BemecTBO

3o10TO
PryTh
Ceunern;
Onoso
Cepebpo
Mens
Hnax

JlatyHb

€, s Bemecrso  C, mﬂﬁc BemecTso ¢ ==
130 Hleneao 460 MacJo moz-

140 F 500 COJTHEYHOE 1700
140 Hyryn 540 JIén 2100
230 T'padmur 750 Kepocur 2100
250 Crexuio na- S¢pup 2350
400 Sepeovpingssi- -840 Tlepeso (1y6) 2400
400 Kupnuag 880 Croupt 2500
400 AnoMuEAi 920 Boga 4200

Crnenyer NOMHHUTH, 4YTO yodenvHas mennoém-
Kocmv eewjecmsd, Haxo00auLezocs 6 pPa3ludHbLX
azpezammulx COCMOAHUAX, PASIULHA.

Hanpumep, PTYTh B MHIKOM COCTOAHHU UMEeT

Jox
Kr+°C

VAENBbHYIO TEILJIOEMKOCTE, PaBHY0 138 , 8B

TBépAOM cocToAHUN — 129 Kf;”: & (mpu —-120 °C).

VaenpHas TEJIO8MKOCTh BOJABI camad 00Jb-
mraa — 4200 Kf——iné . B ¢cBaau ¢ aTuM BOJIA B MOPAX

U OKeaHaX, HAIPEBAACH JIETOM, IOTJIomaeT 6ok
[I0e KOJHuYecTBO TeroTel. IloaromMy B palioHax,
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PAacCIO0JIOeHHBIX BOIH3HU BOJOEMOB, JIeTOM He ObI-
BaeT O4YeHb JKAPKO, a 3UMON 0YeHBb XOJOAHO. DTO
CBS3aHO C T€M, YTO 3UMOIi BOJla OCTEIBAET U OTAAET
DoJIbIIIOE KOJMWYECTBO TEIIOTHI. M3-3a BBICOKOI
VAETbHOU TENJIOEMKOCTH BOAY IIHPOKO HCIIOJIB3Y-
0T B TeXHHKe U ObITy. Haupumep, B oTonureis-
HBIX CHCTEMaX J0OMOB, IIPH OXJAXKICHUM [AeTajieid
BO BpeM# uX 00paboTKM HA CTAHKAX, B MEJUIIUHE
(B rpesikax) u ap.

2 LI 1. YTo HA3LIBAETCA YAETBHOM TEILIOBMKOCThIO BemecTBa? 2. Yto asager-

CA efUHHLEHl yaeJbHON TennoéMKocTH BemecTsa? 3. Ilouemy Bim30CTH
BOJOEMOB BIMAET HA TeMUepaTypy Bosayxa? 4. IToyemy uamge scero soga
MCNOMB3YeTCA B CHCTEME OTOMIIeHIS, JJIs OXJIAKIeHUS ABAraTenei?
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1. VzenbHas TennmoéMKOCTb CBHHIA paBHa 140 m’f"’fc . Y70 aro osrauaer?

2. [Ina marpesanus 1 r zomnora na 1 °C Tpedyetca 130 . Kakosa ynens-
Hasd TeILIOEMKOCTE 3070Ta?

3AAAHHE

#  Brabnuue 1 maiigure smuakocru, Kakas ua FHKHAKOCTEN MPH OLHHAKOBBIX
YeaoBUAX GyaeT HarpesaThcs buicTpee?

PACYET KO/IMMECTBA TEM/OTHI,
HEOBXOAUMOro AN HArPEBAHUA TEJA
WU BbIAENAEMOrO UM NPU OXNTAXAEHWUMU

Ha mpakTuke 4acTo mOMB3YIOTCA TEMIOBBIMH
pacuéramu. Hanpumep, npu crpourenscrse 3xa-
HUH HEOOXOAMMO YUYMTHIBATH, KAKOE KOJHMYECTBO
TEIIOTEI AOJKHA OTAABATH 3MAHWIO BCHA CHCTEMAa
oronseHus. Cienyer Tak:Ke 3HATH, KaKoe KOJM-
YeCTBO TemJIOTHI OYAeT YXOAUTH B OKPYIKAaloIlee
OpOoCTpPaHCTBO Tepes OKHa, CTeHEbI, ABEpPH.

ITokaskem Ha mpumMepax, Kak HYXXHO BeCTH
MIpOCTEeHIIIHE PACUETHI.

Hrax, HeoGxoammMo y3HATE, KAKOE KOJMUYECTBO
TEIJIOTHI TOJIyYnJia IPM HarpeBaHUM MeLHas Je-



Q@=cm(t, - t,)

HarpesaHue Bofbl
B HOTENKe

Taas. Bé macca 2 Kr, a TeMIepaTypa yBeJIHUYIHUBa-
aack ot 20 no 280 °C. Brauyasue o Tabaune 1 on-

peneauM yaelbHYI0 TEIIOEMKOCTH MeIHU ((.’M =

Kr-°C

neranu u3 meau maccoi 1 kr Ha 1 °C norpebyerca
400 . [lyis HarpeBaHUSA MeHOM JeTaal MacCcoH
2 kr Ha 1 °C HeobOxoxumo B 2 pasa Dojbliee KOJIM-
yecTtBo Temaorel — 800 I:x. Temmepatypy men-
HOM merTajd HeoOXOAHMMO YBeIHUHUTHL He Ha 1 °C,
a Ha 260 °C, saauur, norpebyercsa B 260 pas 60s1b-
niee KOJHUYECTBO TemaoThbl, T.e. 800 k- 260 =
= 208 000 d:x.

Y7100Bl paccuMTaTh KOJHUYECTBO TEILIOThI, He-
obxXomuMoe A8 HarpeBaHHMs Teja HJIH Bblle-
JIIEMO€e MM IIPH OXJaXKJAeHUH, clIeAyeT YIeJIbHYIO0
TeIJIOEMKOCTh YMHOKHUTEL HA MACCy TeJia ¥ Ha pas-
HOCTB MEXXy KOHeYHOI ¥ HauaJbHOU TeMIepary-
pamm,

Ecau 0603HauUTE Maccy m, PasHOCTb MeIy
KOHEUHO# (1,) ¥ HauaIbHOM (f,) TeMuepaTypaMu —
ty —t,, TOTyIuM GOPMYNY AJIA PACUETA KOIHIECT~
BA TEILJIOTHI:

\
= 400 2= ) OTO 03Ha4aeT, YTO Ha HATPDEeBaHHWEe

Q =cm(l,—1,).

ITpumep 1. B xeyie3HBIA KOTEJ Maccoi 5 Kr Ha-
auTa Boaa maccoi 10 xr. Kaxoe xonuuecTBO Tell-
JIOTBI HY?KHO NepeaaTh KOTJY C BOAOH A M3Me-
HeHHus ux remrepatypst or 10 xo 100 °C?

[Tpu pemenuu 3agadyy HY:KHO y4ecThb, 4TO oba
Teja — W KOTEJ, M BOJa — OYAYT HAT'PEBATHCHA
BMecTe. Mexay HEMH IIDOMCXOAHUT TeIoo0MeH.
Ux remnepaTypbl MOMXHO CYATATH OJITMHAKOBLIMH,
T. €. TeMIIepaTypa KOTJIa W BOJblI U3MEHHAETCsH Ha
100 °C — 10 °C = 90 °C. Ho xo1u4YeCcTBA TEIJIOTHI,
MI0JIVYeHHEIe KOTJIOM ¥ BOJIOM, He OyAyT OJMHAKO-
BBIMHM. Besib X MACCHI U YAeJIbHEBIE TEIIJIOEMKOCTH
pasIuuyHbI,

3aruireM yeJIOBUe 3aJlaUi U PEIIUM ee.
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Hano: Pemenmue:
m; =3 Kr KosnuuecTBO TeIIoThl, IOJIY-

. = 460 _Bx YeHHOE KOTJIOM, PABHO:

1 10 Kr-°C Ql Clml(tz 4 ),
ORI @, =460 25 _ . 5%r.90°C~
¢, = 4200 2% Lo

4 kr+°C | ~207 000 Dx = 207 xJIx.
t;,=10°C KosnuuecTBOo TemmoTel, moay-
t,=100°C 4YeHHOe BOJI0#, paBHO!
Q—? Qy = comy(t, — ty),

Q= 4200 H}K +10xr+90 °C~ 3 780 000 Ik =

=3780 Rﬂ.}ﬂ..

Ha marpeBaHue u KOTJIa, ¥ BOJABI U3PACX00BA-
HO KOJIMYECTBO TEILIOTH: @ = @, + Q,,

Q=207 xImx + 3780 x> = 3987 xI[x.

Otser: @ = 3987 k]J[x.

ITpumep 2. Cmemanu Boxay wmaccoi 0,8 kr,
MMeIy TeMueparypy 25 °C, u Boay mpu Tem-
neparype 100 °C maccoii 0,2 xr. TemnepaTtypy 11o-
JIyYeHHOH CMeCH M3MepPHJIH, 1 OHA OKa3ajiach pas-
"ot 40 °C, Beruncnure, KaKoe KOIHYIECTBO TEILJIO-
Thl OTJajia ropAdYas BOJA IPHU OCTHIBAHHMHM U
IOJTYYHJIa XOJOAHAA BOLa IpH Harpesasuu. Cpas-
HUTE 9TH KOJUYECTBA TeILIOTHI,

3anuineM yCJIOBHE 3aZla4d U PEIITUM eé.

awno: Pemenwne:
m 1 =0,2 xr lopsuas Boja ocThLIA OT
=0,8 kr 100 no 40°C, nmpu srom
OHa OTAana KOJHYEeCTBO
= ¢, = 4200 Hfijc TeILTOTHI:
122590 Ql': ](tz_ t),
t, =100 °C Q, *—4200 —— + 0,2 Kr x
t=40°C x(100°C—40°C)‘—
Q;—7? - 50 400 Ix.
Q;—? XononHas BOJA Harpe-

nack ¢ 25 go 40 °C u noay-
YHJIA KOJIAYECTBO TEIlJIOThI:

Q2 - C2m2(t il tl)’



¥d Bonpocsi

1.

= L 2 °C —_ °C) —
Q, = 4200 % -0,8 xkr+(40°C - 25°C)

= 50400 I:x.
Orser: @, = 50 400 [Tk, @, = 50 400 Ix.

MBI BHAMM, UTO KOJLUYECMB0 MENJLOMbL, OM-
dannoe zopaveil 60000, U KOAIUYLECMB0 MENAOMbL,
noaywerHoe xo100Hol 60001, pasHbL mexucdy coboil.
OTo He caydalHbli peayiabrar. ONBIT MOKa3bIBA-
erT, 4TO ecnu mexcdy menamu npoucxodum
menaioobmen, MmO GHYMPEHHAA IHEePIZUR
6CexX HAZPe6AOWUXCA MeN YEeruiueaemca
HA@ CMOABLKO, HA CKOAbLKO YMEHbULAEMCA
6HYMPEHHAR FHEPZURL OCMbLEAIOULUX MeN.

IIpu npoBeieHNH ONBITOB OOBIYHO IIOJIy4YaeTcH,
YTO OTZAHHAA rOpAYeil BOAON 3Heprus OoJbIIe
9HEepPruu, MOJYUYEHHOH X0JMOAHOH BOgoN. 9T0 00B-
ACHAETCH TeM, YTO YaCTh DHEPTUHU IepelaéTCH OK-
pysKammemMy BO3AYXY, a 4acTh 9HEPTrHH — CO-
cyLy, B KOTOPOM CMeIIMBaJd BoAy. PaBeHCTBO
OTJAHHOM M MOJIyJeHHOH sHepTruil OyJger TeM TOY-
Hee, YeM MeHbIIIe IOTePh 3HePruuM JOoIMyCcKaeTcd B
onsiTe. EcJu mMOACYUTATE ¥ YYECTh 3TH II0OTEPH, TO
paBeHCTBO OyAeT TOUHBIM.

1. YTo HY’KHO 3HATH, YTOGBI BEIYMCIHTE KOMHYECTBO TeILIOThI, OJTYUeH-
Hoe TesioM npu Harpesaauu? 2. OGBACHUTe HA TpEMepe, KaK PACCYHUTHI-
BAIOT KOJHYECTBO TEILIOTHI, cOOOIIEHHO TeJy TP €ro HATPEBAHUM HJIIH
BEIZENAIONIeecH IpK ero oxjaxjenun. 3. Hanummure dhopMyny gaa pac-
yfTa KoJH4ecTBa TemaoTsl. 4. Kaxoi BEIBOJ MOYKHO C/leJIaTh H3 OIBITA 110
cMeIIMBAHMIO XOJOAHOM u ropsadeit Boxbi? IloueMy Ha TIpAKTHKE 3TH
9HEPTHH He PABHLI?

i.:'-' YNPAKHEHME 8

Kakoe KOJMHYECTBO TemJIOTHI Tpebvercsa 1A HAarDeBAHHA BOJbI MACCOH
0,1 krual®°C?

PaccunTaitTe KOJHMYECTBO TEIJIOTHI, HEOOX0AUMOe IJI HaTPeBaHNUA! a) uy-
ryHHOTO yTiora maccoit 1,5 Kr pgas H3MeHEHHs ero TeMIepaTtyphl Ha
200 °C; 6) amromuaueBoil doxkkn maccoi 50 r or 20 mo 90 °C; B) xHp-
nuuHEOro KaMuHa Mmaccoi 2 T or 10 go 40 °C.

Kakoe KOJHYECTBO TEMJOTH! BEIZEIHI0CE DM OCTLIBAHWM BOJBI, O0BEM
roropoit 20 1, ecniu Temneparypa usmenmiaack or 100 xo 50 °C?
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§ 10 3HEPIUSA TONNMBA. YAE/IbHAR TENOTA CrOPAHUSA

J

a)

-0 ee

Puc. 16. Crpoerne
MOJEeRYJ: d — BOJABI;

0 — coeiMHEHUE aTOMAa
yriepoja ¥ ABYX aTo-
MOB KHCJIODO/JA B MOJIe-
KYyJay YIVIEKMCJIOT0 Ta3a

H3BecTHO, YTO MCTOYHHKOM SHEPIHN, KOTOPasd
HCIOJAB3YETCA B MPOMBIIIIEHHOCTH, HA TPAHCIIOP-
Te, B CEeJIbCKOM X03fAHCTBE, B OBITY, ABIAETCS TOII-
JUBO. 9TO yroas, HedTh, TOpPd, ApPOBa, NPUPOX-
HbIY ras u ap. [Ipu cropaHum TOILJIMBA BHEIAEIAET-
ca sHeprud. IloneITaeMcsi BEISCHUTS, 32 CUET Yero
BbIZeJIAETCH I[IPH 3TOM 3HEPI'HA.

Benmomuum CTPOEHNE MOJIEK YJThI BO/1BI
(puc. 16, a). OHa cOCTOHT U3 OZHOI'O ATOMAa KHCJIO0-
poZa M IBYX ATOMOB BoAopoaa. Ecaiu Monexkyry Bo-
bl pa3/leTUTh Ha ATOMBI, TO [IPH 3TOM HEOOXOAUMO
NPeofoJIeTh CHAJBI NPUTAKEHUA MEXIY aToMaMu,
T. €. COBepIUuTH pabory, a 3HAYMUT, 3aTPATHTh
anepruio. M1 Haobopor, ecam aToOMBI COeAUHAIOTCH
B MOJIEKYJTY, 9HEPTIUA BhIJEAAETCH.,

HcnonszoBanme TOMIMBA OCHOBAHO KakK pas Ha
SIBJICHUW BBIJeJIEHUS SHEPIrHW NPH COeJUHEeHUU
aToMoB. Tak, HalIpuMep, ATOMEI yIJIepoja, Comep-
JKalmuecda B TONJIMBE, IPH F'OPEHUU COEANHAKTCH
¢ AByMA aTomMaMu Kucyopoga (puc. 16, 0). Ilpu
aTOM ofpasyercsa MOJEKyJa OKCHa yriaepona —
YIVIEKHCJIOTO I'a3a — H BblIeJIAeTCs dJHeprud.

IIpu pacuére pBUTraTeneil UHKEeHEPY HEOOXOMH-
MO TOYHO 3HATh, KAKO€ KOJIHYECTBO TEILTOTHI MO-
JKeT BBIAEIUTE CKHUraemMoe Tomauso. [lis aroro Ha-
J0 OIBITHBIM IIYTEM OIPEAEeIUTh, KAK0e KOJIUYeCT-
BO TEILIOTHI BBIZEJHUTCHA NPH TOJHOM CrOpaHHU
OZHOI M TOM K€ MacChl TOTLJIMBA PA3HBIX BU/OB.

PusEuecKas BeJIHMYHHA, MOKA3BIBAKINANA, KAKOe KOJIHYECTBO TeNJIOTHI
BBIJIeJIAeTCHA NMPH MOJHOM CrOPpaHHMH TOIJIMBA Maccoif 1 Kr, HaskIiBaercs
yeJTbHON TeIIOTOM CropaHus TOIINBA.
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YpeneHas TemjoTa cropaHuds ob6o3HauyaeTcs
6ykBoil ¢. Exunnne#t yaenbHO# TEmsioTH! cropa-

HuA apasgercs 1 {E—-—-:‘ L

YaeneHY TEIJIOTY CTOPaHUA ONpPeessioT Ha
OIBITE C IIOMOIIBIO JOBOJIBHO CIOMKHBIX IPUOGOPOB.



PeayanTaThl ONBITHBIX AaHHBIX HPUBENEeHBI B

Tabauie 2.
Ta6nuua 2. YjelbHasA TENJIOTA CTOPAHUA HEKOTOPBIX BU0B TOILIUBA
BemecTB0 q, gm? BemecTBo q, n?"
ITopox 0,38+107 JlpeBecHEL yroib 3,4-107
Ilposa cyxue 1,0-107 Ipupoausii ras 4,4-107
Topd 1,4+107 Hedrs 4,4-107
KawmesHbI yroib 2,7+107 Benaun 4,6-107
Crmpt 2,7-107 Kepocun 4,6+107
AwnTpamur 3,0-107 Bogopoz 12-107
W3 aToit Tabaunbl BUAHO, YTO YAEJIbHAA TEIJIO-
Ta cropaHus, Hanpumep, Oexsuna 4,6-107 o
Q =gqm KD

D70 3HAYUT, YTO IPH IIOJHOM CropaHuu OeH3WHA

maccoit 1 Kr Beigensaerca 4,6 « 107 [k sueprun.
O0uIee KOJMWYECTBO TEIJIOTHI @, BblJendeMoe

OpPH CTOPAHHM M KI' TOILUIMBA, BBEIYHUCIAETCA IO

dbopmye
Q =qgm.

GO 1L Yo Taxoe YAEIbHAS TEIJIOTA CropaHusa Tonausa? 2. B Kakux eiMHANAX

H3MEpPAIOT YASAbHYIO TenaoTy cropauns roruea? 3. Uro osnagaer seipa-
JKEHHE <yJeJbHas TeILIOTa CropaHwWsA Tonjauea pasHa 1,4+ 107 %’rf »?

4. Kax BBEIMHUCIAIOT KOJHYECTBO TEILIOTHI, BEIJeJIfAeMOe IIPU CropaHuM
Tonausa?

1.

-

Karoe KOTHYECTRO TETJ0THl BhIAEJIHETCHA IIPH NOJHOM CrOPAHUHN JpeBec-
HOrO yraa maccoii 15 xr; cnupra maccoit 200 r?

CKOJMBKO TENIOTE! BEIIETUTCA TIPH [IOJHOM cropasny Hedyti, Macea KOTo-

poif 2,5 T; KepocuHa, 06BEM KOTOPOro pased 2 1, a mioTaoCcTH 800 % ?

Ilpu nosroM cropaHum cyxux ApoB Bbigeamiaock 50 000 k]l areprun.
Kaxasa macca Apos cropena?
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# Hcnonssysa rabauny 2, mocTpoiiTe cToNGUATYIO AMATPAMMY JJIA ViA€Jb-
HOH TeIIOTHl CTOPAaHHA APOB, COMpPTAa, HedTH, BOAOpPOAa, BEIOpaB mac-
mwTad caeayoIIuM o0pazoM: IITUPHHA TPAMOYTOIbHNKA — 1 KIeTKa, Bbl-
cora 2 MM coorsererByer 10 Jxk.

EEE}] 3aKoH COXPAHEHMS M NPEBPALIEHUS SHEPTUM
B MEXAHMYECKMX M TEMNOBbIX MPOLIECCAX

.'\

MpeBpatiigeHue KHHETH-
HEeCKOM IHeprK MaYa
B NOTEHLMaNbHYI0

E=E_+E,
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fABnenusa nmpeBpaleHns SHEPruy B MeXaHUUe-
CKHX nponeccax Ovlim paccmoTpeHsl B § 2. Ha-
IMIOMHUM HEKOTODBIe U3 HUX.

ITopbpaceiBas BBepX KaMeHb WU MSAY, MBI CO-
obImaeM WM JSHEPrHi0 NBUIKEHUA — KHHeTHYe-
CKYIO 9HEPIHIO.

IMogEABMINCE 1O HEKOTOPOI BBICOTEI, IIPEAMeT
OCTaHABJIMBAETCS, 4 3aTE€M HAYMHAeT NagaTk. B Mo-
MEHT OCTaHOBKH (B BEpXHEH TOYKe) BCA KUHETHU-
JyecKas 3HEepPrusd IIOJHOCTHIO IPeBpallaeTcd B II0-
TeHIHAJBHYIO. [IDK ABUIKEHUH TeIa BHUS3 ITPOMCXO-
auT obparHbIi nponece. [loTeHnnanbHas sHeprus
npeBpamaeTcs B KHHeTUYeCK VIO,

IIpn sTHX HpeBpalleHMAX IOJHAS MeXaHude-
CKas 3Heprusd, T. €, CyMMa IMOTEeHIIHAJILHON M KH-
HeTHYEeCKOM 9HePIruM, ocTaéTcsa HemaMmeHHo. Ecou
OPHHATE, YTO MOTEHIHAIbHAA YHEPI'UA y IOBEpX-
HOCTM 3eMJIH paBHA HYJ0, TO CYMMa KHHeTHYe-
CKOM M MOTEHLHaJIbHOW dHEPruu Teja Ha J0boit
BBICOTE BO BpeMs IOABEMA HMJIM IaJeHusA Oyner
paBHa

E=E_+E,.

Ilonsan mexanwyeckas HEPrus, T. €. CYMMA IIO-
TEeHIHAJBHOH M KHHeTHYeCKOl 3HePruH Teja, oc-
TABTCA MOCTOAHHOMH, €ClHH TEHCTBYIOT TONBKO CH-
JIBI YIPYIOCTH H TATOTEHHH M OTCYTCTBYIOT CHJIBI
TPeHHH.

B srom M 3aramoUaercd 3aKOH COXPAHEHUS
MEXAHUYECKOl IHepUulU.



‘Mcnonb3osanue sHep-
rwmCondua:
a8 — HarpeBaHue
NOBEpXHOCTH 3emnu;
6 — nornouiexue con-

HEYHOM Hepruu pacte-
HUAMM K NpeBpalieHue

&€ B XMMH4ECKYIO 3Hep-
| Mo =

Koraa me1 mayvann nageHEre CBUHIIOBOIO 1Iapa
HA CBMUHIIOBYIO JOCKY, TO HabGmoomamu npespaime-
HHE MEeXaHWUYEeCKOU aHEPI'UH BO BHYTPEHHIOO.

CaemoBaTenbHO, MEXAHUYECKAS U BHYMPEH-
HAA dHepaus mozym nepexodums om 00H020 me-
aa Kk opyzomy.

Jror BBIBOJ cCIIpaBelHB [AJdA BCeX TEIJIOBBIX
npoueccos. IIpu Temsonepesaye, Hanpumep, Te-
J0 0oJiee HarpeToe OTJaeT 9HEPruio, a Tejio MeHee
HAarpeToe ImoJrydaeT 3HepTruio.

IIpu cropaEuy TOIJIMBA B ABUTraTese MallWHBI
BHYTPEHHSASA DHEPrus TOILJIMBA IIPEBpAalllaeTCH B
MeXaHHWYeCKYIO SHEPTHIO IBHIKEeHMN .

Ilpu mepexojie 9HEPruM OT OJHOTO TeJjia K APY-
roMy MJIM IIPM IIPeBpallleHUH OJHOr0 BHZA dHEP-
MU B IPYTOH IHEPZUSA COXPAHACTLCA.

ITpumepom, IOATBEPIKIAIONIMM CLeIaHHbIM BbI-
BOJI, CJYKHT OIBIT II0 CMEIIHBAHUIO XOJOAHOH U
ropadeil Boas!l (cM. sad. pabory Ne 1) mpm yeJro-
BUHM, UYTO MBI He JOIMYCTHUM IMEepexoha TeILIOThl K
APYIUM TeJaM. B onniTe KOJIHYeCTBO TenJoThsl, OT-
JaHHOEe ropsdeil BOJOH, PaBHAJOCH KOJIHUYECTBY
TEeIJIOTHI, IIOJYIeHHOMY X0JIOXHOM BOJOMH,

HNayyenue ABleHUH OIpeBpanieHnuda OHOI0 BHAA
9HEpPruH B JAPVIOH OPHBEJIO K OTKPBITHIO OJHOTO
M3 OCHOBHBIX 3aKOHOB IIPUPOABI — 3AKOHA CO-
XpaHeHUR U npeépauieHun nepzul.

Bo Bcex sABIEHMAX, NPOHCXOAAUIMX B INPHUPONE, IHEPrus He BOZHHKAET
H He Hcyeaaer. OHa TOABKO IpeBpamaeTcd M3 OXHOrO BHOA B APYroi,
IpPH 3TOM €€ 3HAYeHHMe coXpaHTeTcH.

Ocsewenueynuy
N@MMaMH1 Ha CONHENHbIX
Gatapesx !

Hccrnenys siBIeHWS NPHUPOAbLI, YyUEHBIE BCeraa
PYVKOBOJACTBYIOTCA 3THUM 3aKOHOM.

Tenepp MBI MOJKEM CKas3aThb, YTO JHEPrus He
MOXKeT HOABUTLCH Y TeJa, eCJId OHO He HOJYYHJIIO0
eé or aApyroro Tejaa. g WITIoCcTpaM 3TOr0 3aK0-
HA IPHUPOALI PACCMOTPHAM HECKOJIBKO IIPUMEpPOB.

CostHeuHbIe JIYYW HeCyT OIpeAeeéHHBIA 3amac
sHepruu. [lajasi HAa TOBEPXHOCTHL 3eMJH, JIYy4H
HATPeBAIOT eé. JHeprus COJHEYHBIX Jyded IpH
2TOM IIpeBpaliaeTcs BO BHYTDPEHHIOK SHEPrHIO
[IOYBEI A TeJI, HAXOAAIUXCA Ha [IOBEPXHOCTH 3eM-
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au. BoaayiiHeie Macesl, HArPEBIINCH OT IIOBEPX-
HOCTH 3eMJIH, IPUXOLAT B ABMIKEHUE — ITOABJISA-
ercsa Berep. IlponexonuT npespamiesre BHyTpes-
Hell 9HepruM, KOTOPOH 006JaZal0T BO3AYIIHBIE
M&CChI, B MEXaHHUYECKYI0 9HEPIUIO.

HacTh 9HEPruu CONHEYHBIX JIyUeil MoTJIoIaeT-
CH HA INOBEPXHOCTH 3€MJH JIUCTHAMH PACTEHHI.
IIpu aTOM B pacTeHUsIX NPOUCXOAAT CAOKHBIE XU-
MHUYecKHe peaknuu. B pesysasrare obpasyioTcs

Fa30HHbIA GoHaps: OPraHUYeCKHe COeJAMHEHMH, T. €. IPOUCXOIHUT

Ha COMHeYHbIxX

Gatapeikax

IIpeBpalieHue 3Hepruy, NepeHOCUMONA COJTHeYHBI-
MH JIy9aMH¥, B XHMHYECK VIO 3HEPIUIo.

IIpespamenue BHyTPHATOMHOMN SHEPTUH B APY-
r'Me BH/JBI JHEPTHH HAaXOJUT NpHMEHEeHHe Ha
IPaKTHKe. ATOMHYIO 3HEPIHIO, HAIPUMep, Ipe-
00pasyT B 3JIEKTPHUYECKYIO HA ATOMHBEIX 3JIEK-
TpocTasnuax (A3C).

3aKOH COXpaHEeHMUsI SHEPTHH IPeCTABIAET Ha-
YYHYI OCHOBY [Js PadHOO0OpasHBIX PacuyéToB BO
BCeX 00sacTAX HayKH U TexHuMKu. Crexyer yum-
TBIBATH, YTO IOJHOCTHI) BHYTPEHHIOK JHEPIHIO
HeNb3d MPEeBPATHTHE B MEXAHUIECKYIO.

1. IlpuBeauTe IpUMEpLI NPEBPAIEHIA MeXaHITIECKON SHEPIUH BO BHYT-
PEHHIOI0 H BHYTPeHHell B MexaHudeckylo. 2. [Ipuseaure npumepsr nepe-
XOJa SHepruM OT OAHOre Tena K apyromy. 3. Kakoii onsrr mokaswiBaer,
ATO IPH Hepexoje BHYTPEHHe! 9Hepruu OT OQHOTO TeJla K IPYTOMY eé 3Ha-
deHue coxpaHsercsa? 4. B uéM COCTOMT 38KOH COXpaHeHWs SHepruam?
5. Kaxoe 3HaueHMe HMeeT 3aKOH COXPaHeHUS SHEPIUY B HayKe U TeXHuKe?
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MonoT Kompa IpM DajeHMN YAAPHET O CBal0 U 3abHBaeT eé B semaio. Ka-
KH€ NPDEBPAIleHHA U IePEX0bl 9HePruu npu aroM npoucxogar? (Caexyer
VHeCTk, YTO CBa# M MOYBA HATPEBAIOTCH IIPH yaape.)

Kaxne npespallieEns KWHETHIECKO SHEPIHHE aBTOMOGHIS TPOUCXOLAT
IIPH TOPMOXKEHuH?

[Ba OAMHAKOBBIX CTAJNLHLIX IIADHKA NAZAKOT ¢ OXWHAKOBON BHICOTHI,
Oaue mazaer Ha CTANLHYIO ILIATY ¥ OTCKAKWBAET BBEpPX, APYroH monaga-
€T B [IECOK ¥ 3acTpeBaer B HéM. Kaxue nepexo st aHepruu MpoHCxXogaT B
KamaoMm crydae?

Onumure Bce MpeBpaIeHNsA U E€PEXOALI AHEPIHH, KOTODHIE IPOMCXOLAT
IIPH HATHPaHUHA TPYOKH ¢ ahupoM, 3akpeITo mpolKkoi (cM. puc. 3).



310 MOBONBITHO. ..

MUcnonb3osanne aveprum ConHua Ha 3emne

MeToyHnkom BOonbLUen YacTu 3HeprumM, KOTOPoW NoNbL3yeTcs YenoBek, AB-
naetca ConHue. 3a CYET COMHEYHO SHEPruv noanepXuBaeTcs CpPenHsAs
roposas TemnepaTypa Ha 3emne okono 15 °C. MNoTok Tenna v ceeTa, Uayw1in
ot ConHua, oBycnosnvBaeT caMmy BO3MOXHOCTE XW3HW Ha Hallen nnadere.
MOLHOCTE COMIHEYHOro U3NY4YEeHUs, MafalolWero Ha BCIO 3eMHYKD MNOBEepX-
HOCTb, Tak BeAMKa, 410 419 eé 3aMeHbl noHaaobunock 6bl okono 30 MuaAKo-
HOB MOLLHbIX 3/IEKTPOCTaHLMA.

CTouT TONLKO npencTtasuts cebe, 4to npousowno Obl Ha 3emne, ecnu Obl
CONMHLE Kaxabl AeHb He ocseluano 3emno! Mbl 3Haem Takue mecra Ha 3em-
ne, KoTopble cnabo HarpesalTCa CoNHUEM. ITO ApKTuKa 1 AHTapkTuka. Tam
NIOTHIN XONoa, BEYHbIA NEQ U CHEr.

Benukuii HenpepbiBHbIA KPYroBOpOT BOAbl HA 3eMne coBepLuaeTcs 3a CHeT
aHeprum ConHua: BOAA MOpen, 03Ep U pek ucnapaeTcsa, nap, NoAHABWNCH
BBEpX, crywiaetcs B o6naka, NepeHoCcUTcs BETPOM B pasHbie MecTa 3emnun v
BbiNagaeT B BUAE 0CaAKOoB. TV 0CaAKU NUTalOT PeKku, KOTOPbIE CHOBa HECYyT
CBOW BOAbl B MOPA U OKeaHbl.

BcneacTteue HepasHOMEpPHOro Harpesa nosepxHocTu 3emnu CosHUEM
BO3HMKAIOT BeTPbl. 04 AeACTBMEM BETPOB M MPUHOCKMMOW UMW Biarn nocre-
NEeHHO PaspyLLaoTCA OFPOMHbIE FOPHBLIE MACCUBbLI. JHEePrua PeK UCNoNk3yeTcs
4enoBeKOM AN9 NOMAYYEHUsT BNEeKTPOIHEPrK, nepeasuxeHus CynoB, SHeprus
BETPa — B BETPSAHbLIX ABUratensx.

Bcég, yto npoucxoaut Ha ConHue, caMmbiM HENocpeacTeeHHsIM 06pa3om cka-
3blBaeTcs Ha 3emne. Bca XuaHb Ha 3eMfe — XU3Hb pacTeHui U XKUBOTHbBIX —
3aBucuT oT ConHua. B pacteHusix nNpoucxoouT npespalieHve COSIHEeYHON
3HEPruv B XMMUYECKYIO 3HEPruio. YToBbl NOHATL 3T0, 06PaTUMCA K OMbITY.

MepesépHyTas BOPOHKA NOMeELLeHa B CTakaH C BO-
Noi. B BOPOHKE HAXOAWUTCH IMCT pacTeHUs, OKPYXEH-
HblA Bo3ayxom. Ecnu pacteHne ocseuwlatk CONHUEM,
TO MOXHO OBHapPYXMUTb, YTO U3 BOPOHKM OYyAET BbiXO-
auTb kucnopopa (puc. 17). Kak o6bscHuTL Habnogae-
Moe aBneHue?

B 3enéHbliA NUCT pacTeHus NPOHUKAKT MONEKYNbI
okcupa yrnepoga (IV), koTopble Bcerga HaxoasTcs B
Bo3ayxe. B peaynbtate XMMWYECKOW peakuuu, B KO-

TOpO y4acTByIOT okeua yrnepopa (IV) u Boaa, conep-
Puc. 17. Ilpespaijenue
CONHEUHOH SHEPrun B xaulancs B nucrte, obpasyioTca MONeKybl KUcnopoaa
XUMHUIECKYIO SHEPIH IO MU opraHuyeckoe eewlecTtso. Kucnopog BbIAENAETCH B
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OKpY>XaloLUmiA BO3AyX, a OPraHM4eckoe BeLecTBo, CoaepKallee yrneposa, 0c-
TaETCH B NIUCTE PACTEHUS.

HO Mbl 3HaeMm, 410 N8 PasNoXeHNs MONEKy/bl Ha aTOMb! HYXHO 3aTPATUTH
aHepruio (§ 10). Otkyna GepéTtcs ata sHeprus? Ecnm onncaHHbIM Bbilue OnbIT
NPOU3BOAUTDL, HE OCBELLas NMNCT PaCTEHUA CONHLEM, TO XMMUHECKOM peakumm
He NPON30NAET. 3Ha4YuT, pasnoxeHne okcuaa yrnepopaa (IV) B 3enéHom nucre
pacTeHus npoucxoaut Bharogaps CONHEYHON aHeprn.

KameHHbIn yronek npeacrasnser coboil okameHeBWwne B 3emine ocTaTku
necos, Koraa-To BynHo poclumnx Ha 60abLUMX NPOCTpaHCTBax 3emnu. 3HaunT,
W B HEM 3anaceHa aHeprusa ConHua. B 60n0Tax 3 oTMUPAIoLLMX pacTeHuMiA 06-
pasylTcs nnactsl Topda, MCNnonL3yemMoro Kak TONAUBeo.

SHEPIUa XMUBOTHLIX, NUTAIOLUMXCA PACTEHUSIMU, U 3HEPrus Yenoseka —
BCE 9T0 Npeobpa3oBaHHan CoONHEYHAs SHepPrus.

Bcé wupe ncnonssyercs npeobpasoBaHue 3HEPruv CONHEYHOTO nanyue-
HUS B 3N1€KTPO3HePruio. Ha NoBepxHOCTU KOCMWYECKUX Kopabneit ycTaHasnm-
BaIOT CONHEYHbIe BaTtapen, KOTopbIe YNaBNMBAIOT CONHEYHYIO BHEPIUIO 1 MPK
nomowm ¢oToanekTpudeckux npeobpasosareneil npespawlanT eé B anek-
TPOSHEPruio, KOTopas NOCTynaeT B €4VUHYI0 CUCTEMY 31EKTPONUTaHUSA Kopab-
ns. Obuwas nonesHas nnowanb CONHEYHoWn BaTapew A0CTUraeT HeCKONbKUX
OEeCATKOB KBaApaTHbLIX METPOB.

B obnactsx Hawei cTpaHbl, rAe BEAMKO YACIO AICHBIX CONHEYHBLIX AHE B
rony, CONHEYHOE u3nyyeHne UCroNb3YIOT AN HarpeBaHus BOAbI, MOAYYEeHUs
BOASHOrO napa.

HenoBe4yectso Hay4YunoCb WCMNONL3OBATbL AOMNOSHUTENbHBIA WCTOYHUK
SHeprun Ha 3emne — aTOMHYK SHEPruio, HEMOCPEeACTBEHHO He CBSI3aHHYIO
¢ ConHuem.

EEY  ArperatHbie cocrosHus BEWECTBA

B 3aBucuMoOCTH OT yC10BUit O/{HO M TO 3Ke Bemie-
CTBO MOJKET HAXO/JUTHCH B PA3IHMYHLIX COCTOAHM-
fAX, HalIDUMED B TBEPJOM, JKHUJKOM HMJM I'a3000-
pasHoM. HarnagHsIM OpPUMEpPOM 3TOMY CIYIKAT
JI€/, BOZAa M BOAAHON nap. OTH COCTOAHUSA Ha3hIBa-
0T azZpezamHbLMU COCMOAHUAMU.

Ilepexon BemiecTBa U3 OZHONO ArperaTHOrO CO-
CTOSHHUA B APYroe IIHPOKO MCIOJB3YIOT B IIPAK-
TUKe. B meTannypruu, Hanpumep, naaBAT MeTas-
JIbl, YTOOBI MOJYYHTH M3 HUX CIJaBLI: YYIyH,
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crans, 6ponsy, aaryes u ap. Ilap, monydeHHBIH
M3 BOJBLI IIpH €€ HarpeBaHWM, HCOOJbB3YIOT Ha
AJIEKTPOCTAHLMAX B IIAPOBBIX TYpOMHAX M AN
MHOIHX APYruX TeXHUYecKHuxX nejed. CruUKeH-
HBIMHW ra3aM#d MOJb3YIOTCHA B X0JOLHIBHBIX yCTAa-
HOBKAax.

B npupoge usMeHeHHe arperaTHbIX COCTOSHUH
NPOMCXOAUT B upoKux Macimrabax. C moBepxHo-
CTH OKeaHOB, MOpeii, 03P U peK HUcIapsAaeTcs BO-
Jia, a Py OXJIaKAeHNUH BOASHOrO rapa odpasyior-
ca obiaaxa, poca, TYMaH UM cHer. Pexu u o3épa
3UMOM 3aMep3aioT, a BECHOM CHeT M JIE] TAIOT.

Isist MOEMMAHUA IPOLECCOB, IPOUCXOAAIINAX B
IIPHUPOJe, ¥ YMEHHA yIPaBIAThH MHOTHMH H3 HHUX
HeoOXO0AuMO 3HATH, KOTIa, IPH KaKHUX YCIOBHAX
BeIeCTBO HAXOAMUTCA B TOM HMJIM MHOM arperaTHom
cocrossEmu. Caenyer U3y4UTh CBOMCTBA KaxJ0ro
U3 9TUX COCTOSHMM, & TaKiKe 3HATh, IPU KaKUX
YCJIOBHUAX IIPOMCXOAUT NMepexo/i BelecTBa U3 OJ-
HOT'0 arperaTHoro COCTOSHUA B IPyTroe.

Mgl yvike 3HaeM, 4TO MOJLEeKYAbl. 00H020 U MO20
e sewecmea 8 meépoom, HudKom u 2a3oo0pas-
HOM COCMOAHUU HUYeM He omaudaiomcsa 0pyz om
Opyea. To uinu HHOE arperaTHoe COCTOSHUE Belle-
CTBa OIpeJesIAeTCA PACIONOKeHHEM, XapaKTepoM
JBHKEHU U B3AUMOJeMCTBUASA MOJIEKYJI.

B razax mpm arMoc(epHOM IaBJIEHHH PacCTOA-
HHS MeXAy MOJIeKyJiaMy MHOro 6oJbile pasmepa
caMmx MoOJIeKyJ. B cBA3U ¢ 9TUM IPHUTSIKEHHEe MO-
JexyJ rasa majo. CpeiHaa KUHETHYECKAA dHEPrus
MOJIEKYJI I'a3a BIIOJHE J0CTATOYHA, YTOOBI COBEP-
IIHTh PaboTy 1O MPEOTOJIEHHUIO CHII MOJIEKYIAPHO-
ro nputsokenus. IToaroMmy, ecau razy He MemIaoT
CTE€HKH COCya, €ro MOJIEKYJIbl Pas3aeTanTcHd.

B KuUIKOCTSAX ¥ TBEPABIX TeJaax, IIJIOTHOCTE KO-
TOPBIX BO MHOTO pa3 DoJblle NJIOTHOCTH rasa, Mo-
JeKYJBl DPACHOJIOXKEeHBI OamiKe ApYyr K JApyry.
Cpenuas KHHeTHYECKad SHeprud HX yiKe HeJo-
cTaTOYHA IJISA TOI0, YTOOBI COBEPIINTE padoTy mo
ITPeOI0JeHUI0 CUJI MOJEKYIAPHOIO IIPDHUTAMKEHN A,
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IlosToMy MOJIEKYJIBL B KHAKOCTAX M 0CODEHHO B
TBEDJBIX TeJaxX He MOIYT JAJIeKO YAaJIATLCA APYT
OT Apyra.

I'? L0000 1. B KakMX arperarHbIX COCTOSHUSX MOKeT HaXOANTHCA OHO H TO JKE Be-

— mecrso? 2. Kakoe npakTHvecKoe 3HAYEHHE UMEIOT ABICHH TEPEX0/Ia Be-
LecTBa M3 OJJHOTO arperaTHoro cocrogHus B Apyroe? 3. Yem onpezenser-
cA TO MJIM WHOE arperarHoe cocroaHue Bemecrsa? 4. Kakogs! ocobenHoc-
TH MOJIEKYJIAPHOTO CTPOSHU A IagoB, MUAKOCTEH M TBEPALIX Ten?

EX¥]  nnaenenue u oteepaesanKE
KPUCTANMYECKMX TEN

IlepenaBas Tesly SHEPrHiO, MOJKHO IT€PEBECTH
€ro U3 TBEPAOro COCTOAHUA B XKUAKOe (HampuMmep,
PacIIaBUTh JIENR), a U3 MKUAKOrO — B razoobpas-
HOe (IpeBpaTHTE BOAY B 11ap).

Ecnu ras oTpaér oHEPTHIO, TO MOXKeT IIpeBpa-
THTBECH B XXHUIKOCTh, & MKHUAKOCTh, OTAABasA dHEp-
THIO, MOXKET [IPEBPATUTLCA B TBEPIOE TEJIO.

Ilepexox BemecTBa U3 TBEPAOrO COCTONHUA B JRHIKOE HAZHIBAIOT ILJIABIE-

HHeM.

Yr0o0BI pacniaaBUThL TEI0, HYMKHO CHAYaJa Ha-
I'PeTh ero 0 OIpe/IeIEHHON TeMIIepaTyphI.

Temmepatypy, IpH KOTOPOIi BeMECTBO MIABHTCH, HASHIBAIOT TeMIiepary-
PO NIABJIeHMSA BeNecTBA.

MNnasnerve onosa
B CTANbHOM NOMKE
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OnEm KpucTalIWYeCKHe Tejia MJIABATCH INIPH
HU3KOM TeMIeparype, Apyrue — IIPH BBICOKOIA.
JIén, ranpuMep, MOKHO PACIIJIABUTE, BHECH €r0 B
KoMHAaTy. Kycok osioBa UIu CBHHIIA — B CTAJIbHOH
JIOJKKe, HarpeBas eé Ha cnuproske, Henxeso miaa-
BAT B CHelHAJbHEIX e€4YaX, e JOCTUTaeTCs BEHI-
coKas TeMIeparypa.

U3 Tabnunsr 3 BUAHO, B KAKUX IIUPOKUX IIpe-
Jelax Jie;aT TeMIlepaTyphbl NJIABJeHUS pasjud-
HBIX BEIIIECTB.



Tabnuua 3. TemmepaTypa ILIABIEHNSA HEKOTOPHIX BEIIlECTB
(IIpE HOPMATBEHOM ATMOC(HEPHOM JaBIeHUH)

Bemecteo N b Bemectso 7 i & BemecTno Fos
Bogopoxn -259 Harpuit 98 3ouoTo 1064
Kucnopogz -219 Onozo 232 Mene 1085
Aszor -210 Cerren 327 Yyryse 1200
CnupTt -114 Arraps 360 Cranb 1500
Pryrte -39 uax 420 Heneso 1589
JIén 0 ATIOMUHIT 660 Ilnarmnaa 1772
Tleanit 29 Cepebpo 962 Ocmmit 3045
Kannii 63 JlaTyHb 1000 Boaodpam 3387

Hanpumep, Temneparypa NJaBJIeHNsA MeTaJaa
nesus 29 °C, T. e. ero MOYKHO pPaCIJIaBUTL B TEIl-
JIOH BOJE.
Ilepexoa BeMIECTEA H3 JKUIKOTO COCTOSHHA B TBEPIOE HA3LIBAIOT OTBEP/Ie-
BAHMEeM HJIH KPHCTAJIH3aIHe.,
Yrobpl Hauaach KPHUCTAJNJIMA3AIMNA PacILIiaB-

JIEHHOTO TeJIa, OHO JOJIZKHO OCTBITH [0 OIpe/eseH-
HOM TeMIIepaTyphl.

TemmepaTypa, IpH KOTOPOil BelecTs0 OTBepAeBaeT (KPHCTALIM3YeTcH),
HA3BIBAIOT TEMIIEPATYPOIi OTBepAeBAHWA MK KPHCTAJIH3AIHH.

OnsIT NOKa3bIBAET, UTO geulecmea omeepiesa-
Iom npu moil He memnepamype, npu KOmopoi
naasamesa. Hanpumep, Boja KPUCTANIUBYETCH
(a nén nnasurca) opu 0 °C, ymcToe xenes3o mnJa-
BUTCA M KPHCTALIM3yeTcs TPU TeMIepaTrype
1539 °C.

200 1. Kakoit nponece maswiBaroT nasnernem? 2. Kaxoit mponece HassIBaoT
5 oreepgesannemM? 3. Kak HaseIBaior TeMIIepaTypy, IpH KOTOPOH BEILECTBO
ILIABUTCH ¥ OTBEpAeBaeT?
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B YNPAMHEHME 11

1.

Byper 1 nuaBuThCA CBUHEL, €CIK ero GPOCHTL B paCIIaBIeHHOE 010807
Otser obocryitTe.

Mo:xHO 11 B aNTIOMUHHEBOM cocyAe paciiasuTs NHHK? OTBer obocHylTe.

IMouemy s M3aMepeHHs TeMOEPATYPbl HADY’KHOTO BO3AYXA B XOMONHEIX
patioHaX IPUMEHSIOT TEPMOMETDLI CO CITHPTOM, a He C PTYThio?

3A0AHHE

40

¢, °C 4
60 -
40 -
20 -

Kaxoit n3 MeTa/L10B, NpHBENEHHEIX B Tabanme 3, camMblii JIETKOILTABKHH;
caMBblit Tyroniasxui?

CpaBHuTe TeMIePATYDH! NJIABIEHUA TBEPAOH PTYTH M TBEDAOrO COHMPTA.
¥ KaKOro M3 9TUX BEILeCTB TEMIIEPATYDA IJIABIEeHUS Bhiie?

FPA®UK NNABNEHUSA U OTBEPAEBAHUA
KPUCTAZITMHECKMUX TEN

[InaBeHe KPHCTANIMYECKOTO TeJa — CJIOMK-
HbIA nponecc. 1A ero M3yYeHMsS DPACCMOTPUM
rpauK 3aBHCHMOCTH TEMIIEPATYPHI KPHCTAJIH-
9eCKOro reJsa (Jb7a) OT BPEMEHH €ro HarpeBaHus
(puc. 18). Ha HEM 1O rOpHU3OHTAILHON OCH OTJIO-
¥KEHO BpPeMs, a 10 BePTHKANbHOH — TeMueparypa
JbIA.

AB — marpesaHHe JbJa DE — oxJaaenne BOLEI
BC — nnasnenme asaa D EF — oteepaeranve BOJLI
CD — marpeBaHHe BOLEI FK — oxnamjenue abja

C . E F

0

-60{

B
=20+ / A ﬂ Bozxa _
~40 | =
A l’;i:_‘ij JIén u Boma JIén u Boga | |
Jlén

JIén

Puc. 18. I'paduk 3aBHCHMOCTH TEMIEPATYPEI JbAA OT BDEMEHN HATDEBAHKS



W3 rpadpuka BUAHO, 94TO HabJIOAEeHUE 3a IPO-
meccoM HayaJaochk ¢ MOMEHTA, KOrJa TeMueparypa
aspa 6s11a —40 °C. Ilpu ganbHeiiniem HarpeBaHUNU
TeMueparypa Jbjaa pocna. Ha rpadpuke aro yyac-
ToK AB. YBeaudeHHe TeMIePaTypPhl IPOUCXOLUIO
1o 0°C — remmneparypsl myaBieHus Jabjaa. IIpn
0 °C nén Havas IaBUTHCA, & €T0 TeMIeparypa ie-
pecrasa pactTu. B meueHue 6cezo epemeHu nias-
AeHUS memnepamypa Av0a He MEHANACb, XOMs
zopenka npodoaxana zopems. ITOMY MPOIECCY
COOTBETCTBYeT M'OPHM30HTAJIbHBIH y4acTOK rpadu-
Ka — BC.

ITocne Toro Kak eecv J&A pacniaBujcA H mpe-
BpaTHJICA B BOJY, TeMIlepaTypa CHOBa CTajla HOoA-
aumaThesa (yuacrox CD). Korpa remneparypa A0-
cruria +40 °C (roura D), ropenka Oblia moraiie-
ga. Kax BuaHO u3 rpaduKa, TeMmMmueparypa BOJBI
rnocJie 9TOro Havasa cEukarscs (yaacroxr DE). Bo-
oa craira oxJammatecda. Korpa eé remmeparypa
yrana o 0 °C, mavajcs npolece OTBepAeBaHUA BO-
ABl — eé KPUCTALIM3AIHsA, ¥ NoKa 8ca 800a He om-
eepdeem, memnepamypa eé ne umenumces (ydac-
rox EF). JIums mocjie aToro TeMieparypa TBEpIoH
BOABI — JIbJA CTaJIa yMeHbmaTbed (yuactox FK).

1. ITonwaysce rpadukom (cM. puc. 18) n TexcToM, OTHOCAIIUMCA K HEMY,
of'bACHUTE, YTO MPOUCXOIHUT C BOAOH B OTPE3KH BPeMeHH, COOTBETCTBYIO-
IMHe Ka/JJoMy U3 yuacTKos rpadpura. 2. Kax no rpa@uKy MOM¥HO CYAUTh
06 M3MeHEHU Y TeMIIePATY DBl BEIeCTBA [IPH HATPEBAHMH ¥ OXJIAMIeHNM ?
3. Kaxue ygacTK# rpauka COOTBETCTBYIOT ILJIABJIEHHUIO H OTBePAEBAHUIO
apga? IMoyeMy 2TH yIacTKHY HapasjielbHbl OCH BpeMeHu?

» Haueprure rpadux nnapresud Meau. ITo BepTUKAIN OTIOXKHTE TeMIle-
patypy (1 xirerka — 20 °C), a mo ropusosTanu — Bpemd (1 xierka —
10 mun). Hauansaaa remueparypa Megu passa 1000 °C, spemsaA Harpesa-
HHUHA J0 TeMepaTypsl miasneaus 20 MHH, BpeMs Tepexoja MejlH B JH1-
Koe cocrossaue 30 MuH.
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AmopdHbie Tena. NnasneHne amopdHbIX TEN

CyuiecTsyeT 0cobblil BUA TN, KOTOPbIA NPUHATO TaKXKe Ha3biBaTL TBEPAbLI-
MK Tenamu. 310 aMopHble Tena. B eCTECTBEHHbIX YCNOBMSAX OHU He obnana-
IOT NPaBULHOW reOMEeTPUHECKON (POPMOIA.

K amopdHbiM TENamM oTHOCATCH: TBEpPAAs cMona (Bap, kaHudons), CTeKNo,
Cypry4, 960HUT, pa3nuyHble NNacTMacchl.

Mo MHOrum ¢ursny4eckum CBONCTBAM, 0@ W MO BHYTPEHHEMY CTPOEHMUIO
amMopdHbIe Tena CToAT BAMXKE K XUAKOCTAM, HeM K TBEPALIM Tenam.

Kycok TBEpAOW CMONEI OT yAapa PacchiNaeTca Ha OCKOSIKU, T. e. Ben&T cebsa
KakK Xpynkoe Teno, Ho BMecTe ¢ Tem oBHapyXuBaeT U CBOMCTBA, Npucylme
XuaKocTam. TeEpAble KyCKM CMOMbI, HanpumMep, Mea/ieHHO pacTekarTcs Mo
rOpU30HTaNIbHOW NOBEPXHOCTK, @ HAaXOAsICb B COCYAEe, CO BPEMEHEM NPUHU-
maloT ero ¢gopmy. Mo onucaHHLIM CBOMCTBaM TBEPAYID CMOJY MOXHO pac-
CMaTpuBaTthk Kak O4eHb ryCTYH M BA3KYIO XUAKOCTb.

Crekno obnagaert 3Ha4UTeNbHON MPOYHOCTLIO U TBEPAOCTLIO, T. €. CBOMCT-
BamMu, xapakTepHbiMu ng TBEépaoro tena. OaHako CTEeKNOo, XOTH M O4eHb Men-
NEeHHO, CrnocoBHO Teyb, Kak cMona.

B oT1n4ne ot KpucTanin4eckux Tes, B aMopHbIX Tenax aromMel nam Moie-
KyJibi pacrionoxeHbsl 6ecrnopagoyHo, Kak B XUOKoOCTSIX.

KpvcTannuyeckue TBEpabIE TENA, KAK Mbl BUAENM (CM. puc. 18), nnassaTcs 1
0TBEpPAEeBaloT NPU OAHON 1 TOW Xe CTPOro onNpegeneHHoN ANs Kaxaoro sewe-
cTea Temneparype. NMHa4ve seayt cebs amopdHbie BelwecTsa, Hanpumep CMo-
na, BOCK, CTekno. lNpu HarpesaHum OHW NOCTENEHHO PasMAr4alTCs, PasXu-
XakTCs W, HakoHeLl, NPeBpaLlalTCs B XWAKOCTb. Temneparypa ux npu atom
M3MeHABTCH HenpepbiBHO. lNpu oTBepaesaH amopdHbIX Ten Temneparypa
WX TakKXKe NoHWXaeTcs HenpepbLIBHO,

B aMopdHbIX TBEPABIX TENax, Kak 1 B XUAKOCTAX, MONEKyNLI MOTyT cBoB0A-
HO nepemeLlaTbca ApYyr OTHOCUTeNkLHO apyra. MNpu HarpeeaHun amopdHoOro
Tena CKOpPOCTEL ABMXEHUA MONEKY/ YBENMYMBAETCH, YBENUYMNBAKOTCS PacCTOA-
HUSI Mexay MONeKynamu, a CBA3U Mexay HUMU OC-
nabesaloT. B peaynstate amopdHoe Teno pasmarya-
€TCH, CTAHOBUTCS TEKYYUM.

3Has cTpoeHne aMmop@HbIX Ten, MOXHO CO34aBaTh
Marepuansl ¢ 3afaHHLIMK cBOWcTBaMU. B nocnegHue
rofgbl amopdHble Tena HaxXo4AaT LWMPOKOE NPUMEHEHUE
nMpyY NPOM3BOACTBE CYWTLIBAIOLMX MONOBOK ayauo- v
BLWOEOMArHUTO(POHOB, YCTPONCTE 3anUCKu N XPaHeHUs
MHDOPMaLUN B KOMMNLIOTEPHOWU TEXHUKE, MarHUTHbIX
3KpaHoB 1 ap.




EEE  vaenoHas TEnnota nnaBnEHus

Tlepexon metansia

B MMAKOE COCTOSIHUE
MPH HarpesaHuy ero
[0 Temnepatypsl nnas-

neHns

B npeasiayinem naparpage Mel paccMaTpUBaIX
rpadMK TAaBJIEHHS KM OTBepAeBaHMA Jbxa. W3
rpaduKa BUAHO, YTO, IIOKA JEJ ILJIABUTCH, TeMIIe-
parypa ero He menserca (cm. puc. 18). U numsb
IOCJIe TOTO, KAK BeCh JIEJl pACTLIABHTCHA, TeMIIepa-
Typa 0o0pasoBaBIIeHCA XKHUJKOCTH HadYMHAaET II0-
BoImatrhesa. Ho Beab 1 BO BpeMd IIpoilecca IjiasJie-
HHA Je7 roJy4YaeT d9HepPruio OT CropaiInero B Ha-
rpeBartesie TOILIMBA. A M3 3aKOHA COXPaHEHHA
SHEPIUH CJIEAYET, YTO OHA He MOXKeT HCUEe3HYThb.
Ha uTo ke pacxoayercda sHepPrus TOILINBA BO Bpe-
MsI TLIABJICHUA?

MgsI 3BHaeM, 4TO B KPHCTAJNJIaX MOJEKYIbl (MIn
aTOMBI) PACIIOJIOKEeHB! B cTporom mopazaxe. Oxua-
KO ¥ B KPHMCTAJJIaX OHW HAXOAATCA B TEIJIOBOM
nerxenun (xoaebuarorca)., IIpu HarpesaHumM Teja
Cpe/lHAA CKOPOCTH ABUIKEHUSA MOJIEKYJI BO3pacTa-
er. CirefoBaTe/ibHO, BO3PACTAET U UX CPEeAHAA KH-
HeTUUecKad sHeprus u remieparypa. Ha rpaduxe
aTo vuacTtok AB (cm. puc. 18). Benencrsue aToro
pazmax Koaebanuil MoJeKyJ1 (M aTOMOB) y8enu-
yusaemcsa. Korga Teno HarpeeTcd 10 TeMIepary-
pBI ILIaBJIEHUSA, TO HAPYWUMCA NOPAJOK 8 pacno-
AOHCeHUU wacmuy 8 kpucmaanax. Kpucraaibl
TepAlT ¢cBoW (Gopmy. BeljecTBo naaBUTCA, Iepe-
XO/Isl I3 TBEPAOrO COCTOAHUA B MUJLKOE.

CrnepoBaresibHO, BCA DHEPrus, KOTOPYIO IOJY-
YyaeT KPUCTAIJINYECKOe TeJIO Iocje TOro, Kak OHO
ysKe HATPEeTO A0 TeMIepaTypsl ILIaBJIeHUA, PACXO-
AyeTcs Ha paspylieHue Kpucramia. B cBasm C
ATHUM TeMIlepaTypa Tesa IMepecTaéT MOBbIIIAThCH.
Ha rpaduke (cM. puc. 18) aTo yuactox BC.

OneITEl IMOKA3BIBAIOT, YTO AJA IIpeBpalleHusd
PAa3IWYHBIX KPUCTAJUIMYECKUX BEILIeCTB OJHOH M
TOi »Ke MACCHI B JXKHJIKOCTE IIPH TeMIleparype IJias-
JeHnsA TpefyeTcs padHoe KOJIHYEeCTBO TeIIOTHL.

DuzngecKan BEIMYMHA, NOKA3BIBAKINAH, KAKOE KOJIHYECTBO TEeIlNIOTHI He-
06X0IMMO COODIIMTE KPHCTALIHYSCKOMY Teary MaccoH 1 kr, 4ro0bl mpu Tem-
neparype njiaBJeHH IOJTHOCTHIO IEPeBECTH ero B JKUIKOe COCTOAHNe, HA-
3pIBaeTCHd yAeJdbHOM TeIIOTOM IIABICHUA.
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VIeTbEYIO TEILIOTY IIABIEHHS OGO3HAYAIOT \
(rpeu. OyxBa «niambaa»). Eé exuanma — 1 i—:c .

OnpenendioT yaelbHYIO TEIJIOTY ILIaBAeHNS HA
omnbiTe. Tax, OBLIO0 yCTAHOBIIEHO, YTO YAEAbHAS TEll-

JIOTa IUIABJEHUA JbJa paBHa 3,4« 10° 'EE—T . 970 03-

HayaeT, 4TO JJIA IPeBPAIeHHsI KYCKAa JIb/la MACCOH
1 kr, B3aroro npu 0 °C, B BOAY TaKOi e TeMuepa-
TyphI TpebyeTcsa 3aTpaTuTh 3,4 « 105 J>k sHeprum.
A uT06BI pacniaBuTs GPYCOK M3 CBHHIIA MAacCCOM
1 Kr, B3ATOr0 INpM ero Temieparype ILIaBJIeHHH,
norpedyercs saTpaTuThb 2,5 + 104 Ik sueprun.

CrnepoBarenbHo, npu memnepamype naaée-
HUA BHYMPEHHAA IHEP2US BEULECMBA 8 HUTKOM
cocmosHuu 0oavule 6HYMpeHHell 3Hepzuu ma-
KOl Jce Maccvl eeujecmaea 8 meépodom cocmosaHul.

YmobbL 8bl4uciums KoULecmao meniombsi @,
Heo0x0dumoe 0N NAABNEHUS KPUCTALLUYLECKO-
20 mena maccoi m, 83aMmozo npu ezo memnepamy-
Pé N1aBIeHUA U HOPMALLHOM AMMOCHepHOM Oas-
NeHUU, HYNCHO YOeNbHYI0 Menaomy niaeieHus )
YMHONCUMD HA MACCY Meaa m:

Q =im.
W3 a710i (hopMyIbI MOJKHO ONIPENETUTH, YTO
=8 @
A =) BB 2

OmBITHI TOKA3BIBAIOT, YTO NPU 0MEEPAeEaHULU
KPUCMALIUYECKO20 8€ULeCMBA BblOCNACMCA MOY-
HO MakKoe Jce KOAULeCcmao menaomot, KOmopoe
noziowaemca npu ezo naasieruu. Tak, npu or-
BepJEeBaHUM BOJIbl Maccoi 1 Kr npu Temmeparype
0 °C BeizensieTcs KOJIMYECTBO TEILIOTHI, PABHOE
3,4+ 10° II;x. TouHO TaKoe e KOJHMIEeCTBO TeIJI0-
ThI TPeOyeTCA ¥ AJ# IJIaBJeHHd Jbaa Maccoi 1 kr
npu remneparype 0 °C.

IIpu orBepAeBaHUM BelecTBa BCE IMPOUCXOAUT
B obparHOoM mnopsagke. Cxopocms, a 3nawum, u
Cpednas KuHemu4eckas sHepzus MONEKYA 6 0X-



JANCOCHHOM PACNAABLEHHOM 6BeuLecmee Ymerb-
waromes. CAibl IPUTAMKEHUA TeIlepb MOTYT yaep-
JKMBATh MeJIJeHHO ABMIKYIIHNECHd MOJEKYJIbl Apyr
O0KO0JIO Apyra. BeieacTBme 3TOTO pacnoloNeHue
yacmuy cmaHosumca ynopadoveHnvtm — obpa-
3yeTcs Kpucral. Beigendomasacsa IpA KPUCTAI-
IHU3alUHU 3HEPrHsd pacxojyeTcs Ha HoAJeprKaHue
nocrosaHHOK TemMueparypsl. Ha rpaduxe aTo ygac-
tok EF (cMm. puc. 18).

Kpucrannmaamus odieryaercs, eciy B XKHJKOC-
TH ¢ CAMOT0 Ha4YaJja MPHUCYTCTBYIOT KaKue-JI1ubo 1mo-
CTOPOHHME YaCTHIBI, HanpuMep NMLLIUHKK. OHUM
CTAHOBATCA LEHTPaMHu Kpucrajiusanuu. B obsru-
HBIX VC/JIOBHSAX B JKHIKOCTH MMEETCS MHOMKECTBO
[IeHTPOB KPHCTA/LIN3alluH, OKOJIO KOTOPBIX U OPO-
ucxoauT o6pasoBaENe KPUCTAJLIMKOB.

Tabnuya 4. YaenbHasd TEIJIOTA IJIaBJEHHAS HEKOTOPLIX BEIL[eCTB
(IIp¥ HOPMAJIBEHOM ATMOC(HEPHOM JIaBJIEHHH)

Bemecrso

AmoMuHRIT
Jlen
Hemezo
Mens
ITapadun
Cnoupr
Cepebpo

A, % Bemecrso by %
3,9-10° Crans 0,84-10°
3,4-10° Bomoro 0,67+10°
2,7-10° Bogmopox 0,59-10°
2,1-10% Onoso 0,59-105
1,5-10% CauHer, 0,25-10°
1,1-105 Kuecnopox 0,14-10°
0,87-10° Pryrs 0,12-10°

IIpy KpucTANIU3AIMKA ITPOMCXOAUT BhIJeJIe-
HYe SHePIruU U lepejada eé OKPYyKalolluM TejlaM.

KonmueeTBO TenJOTHI, BbIAEJNAIOIIEECH MNpH
KPUCTALIM3AIMK TeJjla Maccoil m, ompejesfaercs
TaKe 00 (popmysie

Q =Aim.

BuyTpenHsas sHEPrUA Teja IPU 3TOM YMeHbIIa-
ercd.
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ITpumep. 15 IPpUTOTOBJIEHUAA YaA TYPHCT [I0JIO-
JKHJI B KOTEJIOK JIEH Maccoi 2 KI, UMEIOIuil Tem-
neparypy 0 °C. Kaxoe KOIHYeCTBO TEILJIOTHI HEOO-
XOOUMO AJIA MPEBPAIEHUA 3TOTO Jb/la B KUIIATOK
npu remnoeparype 100 °C? 3Hepruio, mapacxono-
BAHHYIO Ha HATDEBAHHE KOTENKA, He YUUTHIBATE.

Kaxoe kxomuuecTBO TEIJIOTHI TOHAL001I0CH ObI,
eCJIM BMECTO JIbJla TYPHUCT B35J U3 Ipopybum Boay
TOH K€ MacCHl IIPH TO# sxe TemMneparype?

3anuieM ycaoBHe 3aJa4y ¥ DEIIUM eé,

HarpesaHmue Jba B KOTEJIKe

Jlano: Pemenue:

m =2 Kr JIén npexjie Bcero DOJIJKEH

t =0°C pacnjIaBUTLCH, & AJISA 3TOTO
1 norpebyercs  KOJIUYECTBO

t,=100°C I TeIJIOTHI:

A=3,4:105 == Q, = hm,

c=4.2.10% 2% Q, = 3,4:10°5 & .9 gp —

? kr-°C KT
=6,8+10°5 [Ix.
Q—7? s HarpeBaHWUA TOJYUYEH-

HO¥M M30 nbjaa sonsl ot 0 go
100 °C moTpedyeTcs KOIMYECTBO TEIJIOTHI:

Q,=cm(t,—t,),

@, = 4,2:103 A% .2 xr (100°C - 0°C)=
=8,4+-10° k.

O6111ee KOIMYECTBO TEILJIOTHI:

Q= Ql + Q21

Q=6,8+10° I + 8,4+10° Irx =
=15,2+10° Ix.

Ecnu 01 BMecTO JbAa Oblia B3gTa BOJA MAC-
coit 2 kr npu remneparype 0 °C, 1o noragoburock
Obl KOJIHYECTBO TEIJOThI, HEOOXOAMMOE TOJBKO
Ansa eé marpesanma or 0 go 100°C, T.e. Q, =
=8,4-10° [Ix.

OtBer: Q = 15,2 - 10° %.

[Lg 1. Kak o0BACHUTE IpolEecC IJIABJIEHUA TeJa HA OCHOBE YYEHHH O CTPO-
eanyu pemectea? 2. Ha uro pacxoayercs sHeprus TOILIMBA IIPY TLIABIE-
HHUHM KPHCTAJIJIMYECKOrO TeJia, HAPeTOro A0 TeMIepaTyphl ILIaBjJeHHsA?
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3. Yro HaswBaeTCA yaeibHOH TerroToi muaBnerua? 4. Kak o0bsacHUTE
poIecc OTBEPACBAHMS HA OCHOBE YUE€HHSA 0 cTpoeHMH Bemmecrea? 5. Kax
BEIYHUCIAAIT KOJHMYECTBO TEILIOTEI, HeoOXoAuMoe AJA TIaBIeHHA KPHC-
TAJLJIMYECKOro TeéJIa, B3ATOro npu Temneparype nmiaBaenua? 6. Kak Boi-
YHCJAHUTHL KOJHMYECTBO TEIJIOThI, BEIAENAIONIEeCHd NPH KPHCTAJIH3ALAHA
TeJsa, HMEeIOIero TeMIepaTypy niaannesusa?

G

I 1. Ha pucyuke 19 naobpamens rpaduxy 3aBHCHMOCTH TeM-
mepaTypsl OT BpPeMEHH ABYX TeJl OAUHAKOBOH MAaCCHI.

I V kakoro M3 Teq BhIIE TeMmIeparypa mnaasieHus? ¥V Ka-
Koro Tena Goablue yAejabHas Temsora niasnesual Oxu-
HAKOBBI JIM Y€JBHbBIE TEIIOEMKOCTH Te?

2. Tarommuii 181 NMPHHECJH B IOMeIleHMe, TeMIeparypa Ko-
- roporo 0 °C. Byzser im €1 B 9TOM MOMEILIeHUN TIPOAOT-

Puc. 19

t, MUH HATh TAATh?

3. B Beape c Bojoit nuaBaloT Kycku abaa. O6mas remnepa-
Tvpa Boasl u abna 0 °C. Byzer au néa rasaTh WIH BOJA 3a-
mepaars? OT uero aTo 3ABHCHT?

CKONILKO DHEPTHH HYKHO 3aTPATHTE, YTOOH! PACIUIABATE JE Maccoi 4 Kr
upu remueparype 0 °C?

CKOJBKO 3HEPrum TpedyeTcs 3aTpaTHTh, 4TODLI pacnjaBuTh CBHHEI] Mac-
coif 20 kr npu Temneparype niasitesnn? CKOJBKO 9HEPIUK NOHATOOUTCA
IJIA 3TOrO, eCAU HAYATLHAA TeMneparypa cBunna 27 °C?

IlocTapbTe HA IJIATY JABE OAHHAKOBLIE ecTsaHbIe Danku. B ogay RaneiiTe
Boay Maccoit 0,5 Kr, B ApYTyIO MOJOMHATE HECKONBKO KYOUKOB Jhaa TOH
;i€ Macchl. 3aMeThbTe, CKOJbKO BpeMeHH notrpebyeTes, uTobsl Bojla B 00e-
nx baHKax saxunena. HanumuTe KpaTKHl OTYET O BAIIeM OMbITE M 00b-
SICHHTE €ro PesyJAbTATHI.

IMpounraire naparpad ¢« Amopdusre Tena. Ilnapnrerne aMopHBIX TeI».
IloaroTosbTe O HEMY JOKIA.

UCMAPEHMUE. HACBILUEHHbIA U HEHACBILUEHHbLIA NAP

W3 noBcenHeBHBIX HAOJIOLeHUI M3BECTHO, YTO
KOJIAYEeCTBO BOJABI, 2¢hupa, OeHsdmHa U JPYro#
JUAKOCTH, KOTOPAs HAXOAUTCA B OTKPBITOM CO-
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cyne, nocreneHHo ymesbinaercsa. Ha camom zgere
KHUAKOCTL HE MOXKeT MCYEe3HYTh OecciielHO, OHA
IIpeBpalaeTCs B nap.

fiBnennWe NMpeBpalleHHs JKHAKOCTH B Hap HassiBaeTcs napoobGpa3oBa-
HEEM.

CymecTByeT aBa crocoba mepexona MXKHUAKOCTH
B rasoo0pasHOe COCTOAHME: UCnapeHue wu Kune-
Hue.

ITapooGpaszoBanne, NPOUCXOANIIEE ¢ TOBEPXHOCTH KHIKOCTH, HASHIBAET-
CcH MCIIapeHHeM.

Mp1 3HaEM, 4YTO MOJEKYJB! MKUAKOCTH Hempe-
PBIBHO JBUIKYTCHA C PA3HBIMH CKOpocTAMH. Ecinm
Kakasa-HUOyAb JOCTATOYHO «OBICTpas» MOJIeKyaa
OKAaXKeTCHA Y MOBEPXHOCTH KHUAKOCTH, TO OHA MO-
JKeT IPeofoJIeTh IPUTAKEHHE COCEAHUX MOJIEKYJI
U BBLIETETh U3 MKUJKOCTH. BElJleTeBLINE C TOBEPX-
HOCTH KHAKOCTH MOJEKYJLI 00pasyioT Haj Hel
nap. ¥ OCTaBUIMXCH MOJIEKYJ KHJIKOCTHA IIPH CO-
viapeHHAX MeHAHTcs ckopocTu. Hexkoropele mu3
MOJIEKYJI IIPHOOPEeTAal0T NPH 3TOM CKOPOCTb, IO-
CTATOYHYIO IJA TOrO, 4T00BI, OKA3aBUIHCE Y IO-
BEPXHOCTH, BELIETETH H3 MHIKOCTH. JTOT IIPO-
1ecc MpoAoJIMKAeTCH, II03TOMY KHUAKOCTDL UCITaps-
eTcs IMOCTEIIeHHO.

CropocTh UCIAPEHUSA 3aBUCUT OT HECKOJIbKHX
OPUYUH,

Ecnu nucrok 6yMaru CMOYMTE B OMHOM MeECTe
a(poM, a B IpYyroM BOJAO#M, TO MBI 3aMETHM, UTO
adup ucIapuTcsa 3HAYHTEJLHO ObICTpEe, YeM BO-
da. 3HAYUT, CKOPOCMb UCNAPEHUSA 3A8UCUM Om
poda wudrxocmu. BeicTpee menmapaercsa Ta KHI-
KOCTh, MOJIEKYJIbl KOTOPOH HIPUTATMBAIOTCS ADPYT
K ApPYyry ¢ MeHbINeil cunoii. Beas B aTom cayuae
IIpeoaoJeTh NIPUTAMEHHEe U BELJIEeTeTh U3 HHUOAKOC-
TH MOJKeT D0JIbIlIee YHCJI0 MOJIEKY.JI.

Tak Kak HEKOTOPOe YHCJI0 OBICTPO JABUKYIIHX-
Cf MOJIEKYJl BCerja HWMeeTcs B HHIKOCTH, TO
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ucnapenue 001X%HO npoucxodumb npu Ja060U
memnepamype. HabmomeHusa TIOATBEPKAAIOT
aro. Hanpumep, Jy»KH, oOpasoBaBllIuecs IOCJe
IOKAA, BBICBIXAKT W JIETOM B Kapy, U OCEHbIO,
Korjga y:ke xonogHo. Ho jgeToM OHHM BEICHIXAIOT
obicTpee. Jlesio B TOM, 4TO YeM BbILIIE TeMIrepaTypa
JKUAKOCTH, TeM 0OoJble B Hell OBICTPO ABHMIKY-
muxca Moaexysa. OHU cnocobHBL IPEOAOaeTs CH-
JIBI IPUTAKEHUA OKPYIKAIOIMUX MOJIEKYJ U BBLIE"
TeTh C IOBEPXHOCTH HUJTKOCTH.

IMosTomy ucnapernue npoucxodum mem Gbicm-
pee, ueMm ébluLe memnepamypa *HudKocmu.

Ecnu B y3KU# ¥ IMIMPOKHH COCYABblI HAJHUTE IO
ONMHAKOBOMY 00bEMY BOJABI, TO MOKHO 3aMETHUTh,
4TO B IMIMPOKOM COCYJe BOJAA HCIApUTCA 3HAUH-
TenpHO OBIcTpee. Hanmpumep, BOZa, HanuTad B
onroame, Mcmapserca ObicTpee, 4eM BOAA, HaJW-
ras B crakaH. PassemanHoe 6esibé ObICTpee BhICHI-
XaeT, 4YeM CKOMKaHHOe. IJTO 00BSACHAETCHA TEeM,
YTO JKUAKOCTE MCIIAPAETCH C IOBEPXHOCTH, X YeM
foJsibIne ILJIOINA/h TIOBEPXHOCTH MHUIKOCTH, TEM
GoJBIIee YHUCI0 MOJEKYJ OJHOBPEMEHHO BhlLIeTa-
eT B BO3/IyX.

3HaUUT, CKOPOCMb UCNAPEHUL HUIKOCTU 3a-
sucum om naow,adu e¢ noeepxHocmu.

OZHOBpPEMEHHO C IepeX0oZioM MOJIEKYJI U3 MuJ-
KOCTHM B Iap MPOMUCXOAUT M oGpaTHBIA Iporecc.
Becnopsa04Ho ABUTaACh HAJl IOBEPXHOCTHIO KU~
KOCTH, 4acTh MOJIEKYJ, IOKUHYBIIUX €€, CHOBAa
BO3BpAIlaeTcAa B KUIKOCTD.

Ecau ucmapesHue sKUAKOCTH ITPOMCXOAUT B 3a-
KPBITOM COCYy/ie, TO BHa4YaJje YMCJI0 MOJIEKYJI, BBI-
JIETeBIIUX U3 MKUIKOCTH, ODyAeT 0OJbIIIe YUCjia MO~
JIEKYJ, BO3BPATHBIIMXCA OOPATHO B JKHIKOCTB.
IloaToMy IJIOTHOCTE Iapa B cocyje Oyner mocre-
meHHo yBenuumBaThea. C yBelndeHHeM ILJIOTHOC-
TH IDapa YBEeJMYHTCH U YHCJIO MOJIeKYJI, BO3Bpa-
MAIOMINXCA B JKAAKOCTh. [lOBOJIBHO CKOPO YHCJIO
MOJIEKYJI, BBIIETAIONIMX M3 MKHUIAKOCTH, CTaHET
PABHBIM YHCJIY MOJIEKYJI Tapa, BO3BPAllaouX CA
obparHO B )kuaKocTs. C 2T0ro MOMEHTA YHCJIO MO-
JeKYJI mapa Haj MHIKOCThIO OyJeT MOCTOAHHBIM.
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Hacrynaer rax maseiBaemoe duHamuueckoe pas-
HoBecue MEeXAY TapoM U KHIKOCThIO.

IMap, Haxoxamuiics B AMHAMHYECKOM PABHOBECHH CO CBOEi RHIKOCTBIO,
HABHIBAETCH HACKINIEHHBIM.

Eciu B mpocTpaHcTBe, cogep:KalieM Iapsl Ka-
KO#H-1ub0 HUIKOCTH, MOYKET IPOUCXOAUTE JAJIb-
Heillllee HCIapeHHEe OSTON JXUAKOCTH, TO TIap,
HaXOAAIIAMUCA B 3TOM IIPOCTPAHCTBE, SABJIAETCH
HEeHACLLUeHHbLM NAPOM.

Ilap, He HaAXOAAMMITCH B COCTOAHMM DABHOBECHS CO CBOeM KUTKOCTDIO,
HA3BIBAETCH HEHACHII[EHHBIM.

Puc, 20, Ucniapenne
AHAKOCTH B 3aKPLITOM
cocyne

IIpu nuEaMMUECKOM DaBHOBECHM MAacca M HJ-
KOCTH B 3aKPBITOM COCY/le HEe U3MEHHAEeTCH, XOTS
FHAKOCTD NPOAOJIKaeT ucnaparses (puc. 20).

B oTKpEITOM cocyze macca KHMAKOCTH BCJIen-
CTBHE MCIAPEHUHA NOCTENeHHO YMeHbIIaeTcd. 910
CBA3AHO C TeM, YTO GOJBIIMHCTBO MOJIEKYJ Hapa
paccemBaerca B BO3[yXe, He BO3BpANIAsCh B
mupkocTsb. Ho HeGoneman yacTes UX BO3BpaliaeT-
¢ 00paTHO B JKUJKOCThb, 3aMEIJIAT TeM CAMBIM
ucnapenne. IlosTomy npu eéempe, koropsriii yHo-
CHT MOJIEKYJIbI TTapa, ucnaperue mnudkocmu npo-
ucxodum Gvicmpee.

3Hasd, OT KAKUX IPUYUH 3aBUCHUT CKOPOCTh HC-
TMapeHusi, Mbl MOXKeM O0BACHHUTHL Telepb, 3aYeM,
HanpuMep, MepeuBalOT Yai U3 cTaKaHa B Oa101-
Ile, AYIOT Ha FOPAYHE CYyN UAW Kamry, obMaxuBa-
IOTCH BEEpOM,

HabnioneEus 1 ONBITH HOKA3LIBAIOT, YTO MCIIA-
PAIOTCA ¥ TBEPABIE Tena. Mcniapsiercs, Hanpumep,
Jéx, moaToMy Genbé BBICHIXaeT U Ha Mopose. Mc-
napsieTcss HaTaJIuH, TOITOMY MBI YYBCTBYEM €ro
3anax.

CULEEE 1. Kakoe sBnerue HassiBawT ucnapenuem? 2. [lowemy HCOapeHHe MHHuI-
KOCTH NPOMCXOAHT IPH J0bo#H Temmeparype? 3. OT 4ero saBHCHT CKO-
POCTE ucnapenusa muarocru? 4. IlovemMy McmapeHHe NPOMCXOANT TeM
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OslcTpee, 4eM Bhillle TeMmepaTypa xuakocTu? 5. Kak 3aBHCHT CKOPOCTh
MCIIAPEeHHA MHUAKOCTH 0T niolajay eé mopepxaoct? 6. Kaxkoit nap Hassl-
paeTca HacelnedHsiM? 7. Kakoii nap HaseiBaeTca HeHacemenasim? 8. Io-
TeMy MCTapeHue MUAKOCTH NPoucXo uT GBIcTpee, eciiu Haf eé MOBepXHO-
CTRIO IyeT BeTep?

§ 17

KoHgeHcauua napa
Ha OHHe

Ha crekndaHHEYIO NacTHHKY Wi GJro4e ¢ IOMOINBIO NHNeTKH KallHHTe
no 1—2 xannm BoAsl, mMacya U aAyxoB. I[IponabmogaiiTe, Kaxaa Kanjafd
uCcIapuTea MepBoii, a kakas nocaegHei. [lalite obbacHeRne.

BosbMuTe KOPPEKTHPYIONMIYIO KUAKOCTh Ha BOAHOM ocHoBe. Hanecure eé
Ha ape GyKBbI, HANUCAHHEIE HA PASHBIX JucTax. Ha ogry us 6yKB, HOKPHI-
TVIO KOPPEKTHPYIOLIEH MU AKOCTRI0, noayiite. OfbacHuTe, TOUEMY B I10-
cJIeJIHEM cliyuae OHA BhICOXHET OhIcTpee.

NOrNOWEHUE 3HEPTUU NPU UCNAPEHUU HUAKOCTU
W BbIAENEHUE EE NPU KOHAEHCALMU MAPA

IIpy mcrapeHUH XUAKOCTHh NMOKHUAAI0T Haubo-
Jiee OBICTPBIE MOJIEKYJIBI, IIO9TOMY CPEeAHAS CKO-
POCTBH OCTAJILHBIX MOJIEKYJ *XUAKOCTUA CTAHOBUT-
ca menbmnie. CresoBaTenbHO, ¥ CPEeNHAA KHHe-
THUYECKAHA PHEPrus OCTAIIUXCH B XKHUAKOCTH MO-
JEeKYJl YMeHbINaeTcd. JTO 03HaYaeT, 4YTO BHYM-
PeHHAA 2JHepzus ucnapamuweiica wudxocmu
ymenvuwaemca. IloaTomy, ecau nHem npumokra
dHepzuu K Hwudxocmu u3éHe, UCNAPAIOUWLAACA
HUOKOCMb 0XAANOAeMCA.

OxnakgeHne KUIKOCTH IPH HCIapeHHH MOMK-
HO HabO/0AaTh HA onkiTe. {15t 9TOro HyKHO 06MO-
TaTh MIAPMK TepMOMETpa BaTOH (HIH KYCOYKOM
MaTepHu#u) U TOJUTh e€ apupoM. BricTpo ucnapsio-
muica suUp OTHAMAaeT JYacTk BHYTDEHHEeN sHep-
THH OT IIapMKa TepMOMeTpa, BCJIEeICTBHE Yero
TeMIepaTypa IOCHeJHero IoHMKaetcd. Ecau
2dUpPOM CMOYHUTH PYKY, TO MBI Oyjaem omyuarsb
oxXxnaxJieHue.

Brixons M3 BOABI AaKe B KAPKHH JIeHb, Mbl
YyBCTBYEM, YTO HAM IpoxJjagHo. Boza, mcnapsa-
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fAICh C IOBEPXHOCTH HAIIEro TeJjia, OTHUMAaeT OT He-
0 HEKOTOPO€e KOJIHUYECTBO TEILJIOTHI.

Onnako npu MCHapeHUM BOALI, HATHUTON B cTa-
KaH, MBI He 3aMevYaeM IIOHHIKEHHsA e€ TeMIlepary-
pel. Yem aTo 06BacHUTL? [les10 B TOM, 4TO HcIape-
HUE B JAHHOM CJydae NIPOHCXOAUT MeAJeHHO U
TeMieparypa BOAbLl NOAAEPHHUBACTCHA TOCTOAH-
HOM 3a CYET KOJIMYECTBA TEILIOTEL, IOCTYIIAIOIIEr0
U3 OKPYIKAOIIero Bo3ayxa. 3HAYAT, YTOORI HcHa-
PEeHHEe KUAKOCTH IIPOUCXOANIIO Ge3 u3MeHEeHU s eé
TeMIepaTyphl, XHAAKOCTH HEOOX0AMMO coobIars
sHepruw. Mcnaperue KHUIKOCTH CONPOBOMKAAET-
CA NOIJIOLIeHUEM SHEepPruH.

Hcnapenne nMeer GOJBIIOE 3HAYCHHUE B JKH3HU
MHUBOTHBIX. 3aTPyAHEHUE WCIAPDEHUSA HAapyIIaeT
TeIIOOTAauYy M MOXKeT BBI3BATHL IieperpesaHue TeJa.

HsBecTHO, 9TO OZHOBPEMEHHO € HCHADEHHEM
OPOUCXOMHUT IIepexo MOJIEKYJ H3 mapa B KH[-
KOCTB.,

I ABienue npespamennsa Napa B JKHIKOCTL HA3LIBACTCH KOH/OHCAIHEH.

BuinageHue pocs

TepMuH <«KOHAEHCAIMA» IIPOMCXOAUT OT Jia-
THHCKOTI'O CJIOBA KOHOeHCape — «CTYIaTh».

KonneHcanusa mapa COnpOBOXMKIAETCA BBIZEJe-
HHUEM DHEepruH.

JleTHMM BeyepoM, KOrJa BO3AYX CTAHOBUTCA
X0JIOAHee, BEINAAAaeT poca. ITO BOAAHONA map, Ha-
XOAUBOINICA B BO3AyXe, NPHA OXJaKIeHUHU KOH-
JeHCHDYeTCcs, ¥ MalleHbKHe KalleJIbKH BOABI Oce-
JAai0T HA TPaBe U JIUCTLAX.

Konpencanueii mapa o0ObscHsercs obpas3osa-
Hue obrakos. IIapel BOABI, MOAHUMAOIIAECH HAJ
3eMJIéi, o6pa3yioOT B BEPXHHUX, DOJiee XOJIOIHBIX
CJI0AX BO3Ayxa o0jiaka, COCTOAIIHE M3 Menbdaii-
XX KalleleK BOJbI.

i 1. IIpoTuB KakuX cu coBepmialoT paboTy MOJEKY/Ikl, BHEIXOAAIIHE U3
il uAKocTH npu ucnapeaun? 2. Kak 005ACHNTL NOHMIKEHUE TeMIEPATYDEI
FHAKOCTH NpH e€ ucnapernn? 3. Kak MOKHO Ha OnbLITe MOKA3ATDH OXJIAMK-
JAeHHe HUIKOCTH IPH ucrapesun? 4, Kax Mo3xHO 06 BACHATE, YTO DU OJ-
HHUX H TeX e YCJIOBUAX OJHM MHIKOCTH HCIAPAIOTCA OBICTpee, Apyrue —
menyersee? 5. [Ipm KaKWUX YCIOBHAX IPOMCXOAMT KOHJAEHCALHMS mapa?
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6. Kakue ABaeHUs IPUPOILI OO BACHSIOTCH KOHAeHCATeN napa? Ilpuse-
IUTe NpUMephl U 00BACHATE MX.

mod N

B KakKyio HOroAy CKOpee MPOChIXAT JIYHKHU OT ZOMAA: B TUXYI0 H/IH BeT-
PeHyo; B TENIYIO uin xoxogayo? Kak aTo MOXHO 00BACHEATE?

IToyemy ropavuii 9ail ocTeIBaeT ObICTPEE, €CAM Ha HEeTOo aywor?
BrIicTynamomuil B 3apy Ha TeJle [IOT OXJIaMKAaeT TeJo. TTouemy?
IMouemy B CyXOM BOSAYX€ ITePEHOCHTH JKapy Jierde, TeM BO BIaXHOM?

Yro6sl OCTYAATH BOAY B JIETHIOI *apy, €€ HAJMUBAKT B COCYLI, N3TOTOB"
JeHHBIe U3 cnab0000KIKEHHON INIHHBl, CKBO3b KOTOPYIO BOJA MeAJIEHHO
npocaynBaerca. Boga B TAKMX COCYAX XOJOAHEe OKPYRAIIEro BO3Ay-
xa. ITouemy?

B 6iojne U B CTAKAH HAJNTA BOJA OOMHAKOBOI Maccsl. e Bosa ObicTpEE
ncmapurcsa? [ouemy?

IlJ1s1 9ero JeToM rocie JOASH MM MOJIMBA IPHCTBONIBHBIE KPYTH L1040~
BBIX ZIEPEBHEB IIOKPEIBAIOT CJI0EM NePerHos, HaBosa uiu Topda?

§18

B nBa ofuHaKOBEIX DiOALa HasedTe 10 OJHHAKOBOMY KOJIHYECTBY BOAKI
(HaIpUMep, 0 TPH CTOJOBBIX J0%KY). OxHo 6110/1e ITOCTABBTE B Téroe
MecTO, 4 APyroe — B XOJNOZHOe. 3aNUIIUTe, 38 KAKOe BpeMs HCIapHTCA
BOAA B TOM H apyrom Omogue. O bACHUTE PASHUIY B CKOPOCTH HCTIape-
HHA.

PacemoTpuM BTOpO# crmocob ofpaszoBaHusA mna-
pa — Kunewnue.

IIponabaogaem 310 ABJeHHe Ha onbite. A
aroro OyjemM HarpesBaTb BOAY B OTKPBITOM CTeK-
JIAHHOM cocyje, uaMepsas eé remmeparypy. [Ipex-
Jie Bcero obpaTiM BHMMaHHe Ha TO, YTO C IIOBEPX-
HOCTH BOZAEI IPOMCXOAUT ucrnapenue. Ha aTo yka-
3pIBaeT TyMaH, 00pA30BaBINMICH Haj COCYIOM.

53



Puc. 21. Harpesanue
BOJIBI
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9TO BOAAHON Nap CMEIIMBAETCH C XOJOJHBIM BO3-
AYXOM M KOHAEHCHDYETCA B BUAe MAJIEHBKHX Ka-
neyb. Cam nap, KOHEYHO, HEBUIUM IJIa3y.

[Tpu panpHeHIIEM MOBBLINIEHHUU TEMIEPATYPSI
MBI 3aMETUM IIOABJIE€HHE B BOJe MHOTOYHCIEHHBIX
MeJIKMX Ny3bIpbKOB (puc. 21, a). O nocrenes-
HO YBEJHMYHMBAIOTCA B pas3Mepax. OTO NY3LIPbKH
BO3/yXa, KOTOPBIM pacTBOpéH B Boxe. Ilpu Ha-
IPeBaHHH BO3AYX BBIJENSAETCS U3 BOABL B BHIE
My3BIPHKOB. JTU MYy3BIPBKH COAEPIKAT HE TONLKO
BO3AYX, HO M BOAAHOHN map, Tak Kak BOAA UcIaps-
eTCs BHYTPh 3THX NY3BIPbKOB BO3ayxa. Iloguu-
Marwlguecs Ny3sIpbKH, ITONafas B Bepxaue, 6oJiee
XOJIOAHBIE CJIOM BOJbI, YMEHBIIAKTCA B pasMepax,
TAK KAK CoZeprKaliuecsd B HUX IapEl KOHAEHCUDY-
I0OTCA Y I0J AEHMCTBHEM CHJIBI TAMECTH OHM OIIYC-
KawoTea. CnycTuBmiucs HuKe, B Gojiee ropayue
CJIOM BOABI, NY3LIPDbKU HAYWHAIOT CHOBA TOHU-
MAaTBLCA K IMOBEPXHOCTU. JTO IOIEPEMEHHOe yBe-
JUYeHHe U YMeHbIIeHUe IY3BIPhKOB B pasMepax
CONPOBOXKAAETCA XapaKTePHBIM IIYyMOM, IIpej-
IIEeCTBYIOIMUM 3aKuIaHUI0 Boakl. ITocrenenno Bes
BOJla IIPOrpeBaeTcs, NY3LIPbKHU VIiKe He YMeHbINa-
I0oTcA B pasMepax. Ilox peiictBueM apxumeoBOH
CHJIbI OHHM BCIJIBIBAIOT HA IMOBEPXHOCTH M JIOMAOT-
ca (puc. 21, 6). Haxogamuiicas B HUX HACBIILEH-
HBIM ap BRIXOAUT B arMocdepy. [llym npexpama-
€TCH, ¥ MBI CABIIIUM OyJIbKaHbe — BOJA 3aKuUIIesa.

Kunenue — 3T0 HHTEHCHBHEIH EPEX0, JUIKOCTH
B Tap, DTPOMCXOAAIMNI ¢ 00pasoBaHHEM IIy3bIpPh-
KOB mapa no scemy 00béMy KHIKOCTH IIPM Ompe-
JeI€HHOU TeMIIepaType.

Coenyer MOMHUTE, YTO ¥ PA3IMYHBIX JKHUIKOC
Ted TeMIepaTrypa KuneHusa passas (tabma. 5).

B orinmune oT uCIapeHus, KOTOPOE MPOUCXOAUT
npu mwoboit remneparype (cm. § 17), kuneaue oT
HaYyaJja g0 KOHIa IPOMCXOOUT IPH 0npedenénmoil
A NOCMOAHHOU AJA KaXAOHU KUIKOCTH TeMIepa-
Type. Iloaromy, Hampumep, mpU BapKe IIHINHU
HY»HO yMeHbUIATh OT'OHb IIOCJIE€ TOTO, KAaK BOJA



TemmepaTypy, IpH
KHIeHHHA.

3AKUMINAT. DTO AacT 3KOHOMMUIO TOILJIMBA, a TeMie-
parypa BOJBI BCé PABHO COXPAHSAETCS IOCTOAHHOMN
BO BpEMsA KUIIEHHSA.

KOTOPOJ JKHIKOCTH KMIMT, HA3BIBAIOT TeMNepaTypoi

Bo 8pems Kunenus memnepamypa HudKocmu
He MeHAemc.

TeMneparypa KHUMeHHA XHUAKOCTHA 3aBHCHT OT
JaBJIEHNA, KOTOPOE OKa3bIBaeTCs HA IOBEPXHOCTH
JKMAKOCTH. 1Ipy KHIeHUH JaBJeHHe HAChIIIeHHO-
ro mapa BHYTPHM IY3BIPBKOB IPEBOCXOAUT BHEII-
Hee nasjeHue, Eciy BHelIHee JaBJIeHHe yBeIuin-
BaeTCs, YBeIMUMBAETCH U TeMIIepaTypa KUIeHu .
I[Ipm yMeHbIIEHWM AABJIEHUA yMEHbIIAeTCd H
TeMIepaTypa KMIeHHdA KUAJKOCTH.

BaMm #M3BeCTHO, UTO JaBJeHUEe BO3JyXa YMEHb-
miaercsa ¢ yBEJIWYEHHEeM BBICOTHBI HaA YPOBHEM
mops. CienoBaTesibHO, C yBeJIHYEHUEeM BBICOTHI
YMEeHBbIAaeTCA ¥ TeMIIepaTypa KUIEHUS JKUAKOC-
tu. Tak, B ropax Boja saxkumaer npu t = 90 °C.
IIpy1 HM3KOM TeMIepaType KUIeHUS HeBO3MOMXKHO
cBapuTh 0OBIYHOE SN0, TAK KaK 0eJ0K He MOMKeT
cBepHYTHCH, ecnu remneparypa Hmxe 100 °C.

Ta6nuua 5. TemiepaTypa KUIIEHHA HEKOTOPBLIX BeIIECTE
(npu HOpMAaIbHOM aTMocthepHOM NABJIEHUH)

Bemecrso
Boaopon
Kucnopoza
Mouaoxo

9pup
Cnupr

WP b BemecTBO Foc, D
—-253 Bona 100
-183 PryTs 357
100 Caumnen 1740
35 Mens 2567
78 Heneso 2750

HexoTopble BelecTBa, KOTOphIe B O0OBIYHBIX yC-
JIOBUAX ABIAIOTCS TasaMu, IPHU AOCTATOYHOM OX-
NaXKAeHUH 00pamanTcs B KHAKOCTH, KHIALINAE
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npu O4YeHb HU3KOH Temmepartype. suakuii Kuc-
JIOPOJZ, HAIpUMep, NPH aTMoc()epHOM JaBICHHUH
KUNUT upu tremueparype —183 °C. Bemiecrsa, kKo-
TOPBEIe B OOBIYHBIX YCJIOBHAX Mbl HabJmogaeM B
TBEPAOM COCTOAHHH, OOpAIIAIOTCS NPH IJIaBJe-
HHH B JXKUIKOCTH, KUIA[HE IPH OY€Hb BBICOKOMH
remrneparype. Hampumep, Mens xunur npu
2567 °C, a »xemneso — npu 2750 °C.

1. Kaxue apjeHna HAaOMIOZAIOTCA B AUIKOCTH Mepej TeM, KAK OHA HAYH-
HaeT kunerts? 2. Kakue cuisl AeficTBYIOT HAa My3BIPEK BO3AYXA, HAMOJ-
HEHHBIH MapOM, KOTZAA OH HaXOAUTCH BHYTPH skuakocTH? 3. YTo HA3LIBA-
T TEMIOEPATYPOI KATeHNUA YKAAKOCTH ?

t,°C r
1004 —————— 3
784 — — 2
35+ 1
&
0 1

Puc. 22

L. Ha pucynxe 22 nokaszaHsl rpadHMKH 3aBHCHMOCTH
TEMIIEPATYDbI OT BDEMEHHW MPH HArpeBAHHWY M KHUIIEHHH
BOAbI, coupra ¥ abdupa. Macesl HIKOCTEH OAMHAKO-
BBEI, HAUDeBATeJM ONHHAKOBONW MomHocTH. Onpegennre,
KaKO# KUIKOCTH COOTBETCTBYIOT rpadhurw I, 2, 3.

N

Harpeerca nm soga go Gonee BBICOKOH TeMNepaTyphI,
ecliy eé IOMNbIle KUNATHTSL?

3. ObmacaHUTe, II0OYEMY BBICOKO B ropax BOJAA 3aKMIIAET IPH
TeMneparype Euxxe 100 °C.

# IlocTaBpTe Ha MJIMTY KACTPIONK, HATOTHEHHYIO BOZOH. OmHInuTe, uTo
IPOHCXOAUT C BOAOH 1m0 Mepe eé zarunasnsa. O6bacauTe HabaiogaeMoe

ABJIEHHE.

EEE] enaxuocts Bosgyxa. | .
~ CMOCOBbI ONPEAENEHMA BAAXHOCTH BO3AYXA
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Oxpymxamomuii Hac armMochepHHIE BO3AYX
BCJIEJICTBHE HEIIPePLIBHOTO UCIIAPEHUSA BOJLI C 11O-
BEPXHOCTH BOJLOEMOB U PACTHTENBHBIX IIOKPOBOB
Bcerga coaepxutr B cebe Boganble napbl. Cogep-
aHHe BOJAAHOTO napa B aTMoc(epe XapaKTepHay-
eT TaKoe MOHATHEe, KaK «BIAXKHOCTh». OHA UMeeT



OosipmIoe 3HAYEHUE AJIS MHOIMX IPOLECCOB, MpO-
ucxoaAmmMx B aTtmocdepe. BiarkHocTh BO3ayxa
XapaKTepua3yeT MOTOAY ¥ KJIMMAT, BAMAET HA Tell-
J000MeH OpraHusMa C OKpYIKaloIme# cpemoit, Ha
HHU3HB dXHBOTHBIX M paCTEHHﬁ.

Yewm GosrbIlie BOAAHBIX MAPOB HAXOAUTCH B OII-
penelleHHOM Oo0bEMe BO3AyXa, TeMm Oimike map K
COCTOAHMIO HachleHuA, C APYroil CTOPOHBI, 4eM
BBILIE TEMIIEPATYPa BO3AYXAa, TeM 0OJIbIIIee KOJIH-
4eCcTBO BOAAHBIX IIAPOB IMOTpebyeTcsa A1 ero Ha-
CBHILIEHUS.

B saBmcmMOCTH OT KOJHUYECTBA IAPOB, HAXO-
AAIMUXCA IPU JaHHOU TeMIlepaType B aTrMmocdepe,
BO3/IyX OBIBAET PA3THYHOM CTEIIEHU BJIAYKHOCTH.

Abconromuai 6AaNHOCMb p TOKa3bIBaerT,
CKOJIBKO I'DaMMOB BOAAHOI'O Hapa COAEPHKHUTCH B
Bo3Ayxe oO0bémoMm 1 M3 npm HZaHHBIX YCIOBHAX,
T. €. IJIOTHOCTh BOAAHOIO mapa.

YTo6BI cyANTH O CTEIIEHH BJAMHOCTH BO3IyXa,
BajXHO 3HATH, OJIM30K MJIH JaJEK BOAAHOM Iap,
HaxXoOANIUNHCA B BO3AYVXe, OT COCTOSAHUA HACKIIIE-
HUA. 719 3TOr0 BBOAAT NOHATHE OMHOCUMELbHOIL
8IAHCHOCTU.

OrHOCHTeNBHON BIAKHOCTHIO BO3AYXA () HA3BIBAIOT OTHOIIEHHE A6CO0T-
HOM BJAKHOCTH BO3AYXA P K INIOTHOCTH ), HACHINEHHOTO BOISHOrO mapa
TPH TOH ke TeMIIepaType, BhIPaXKeHHOMH B IPOIEeHTAaX,

¢o=L -100%
Po

OTHOCHTENBHYIO BJAYKHOCTHL BO3AyXa MOKHO
onpenesnTs 10 (hopmysie

¢o=L 100%.
Po

Ecium BiraskHbIA BO3AYX OXJIAXKAATh, TO IPH He-
KOTOpPO# TeMmepaType HaXOAAIMHHCA B HEM map
MOMHO JOBeCTH A0 HacelmeHus. llpwm pansHeii-
IeM OXJaXIeHUHU BOASAHON Iap HAYHET KOHIeH-
cupoBaTbcs B Bue pockl. [losaBiasercs Tymas, Bbl-
najaeT poca.
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Puc. 23, Brenrauii B
M YCTPOMCTBO KOH/IEH-
CATIMOHHEOTO M'MIpo-
MeTpa

Puc. 24. Bonocroit rur-
poMeTp
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Temmneparypa, Ipu KOTOPOi map, HAXOAAIIAICA B
BO3ayXe, CTAHOBUTCH HACBINIEHHBIM, Ha3plBaETCHA
TOYKOH POCHI.

Touka pockl TaKKe XapaKTepua3yeT BIaKHOCTh
BO3yXA.

Ins ompegejieHus BJAMKHOCTH BO3AyXa HC-
ONbL3YIOT TaKWe NpubOpPHI, KaK zuzpomemp HU
ncuxpomemp.

I'urpomerps! 6BIBAIOT ABYX BUAOB — KOHOEHCA-
YUOHHDBLE U BOJOCHbBLE.

C moMombH KOHJJAEHCAIITMOHHOTI'0O TATPOMeTpa
MO3SKHO ONIpPEAESUTEL aOCOMIOTHYIO BIa’KHOCTh BO3-
nyxa mo Touke pocsi. OH nmpeacraBiaser coboil me-
TajaudecKkyr Kopobouky I (puc. 23). Eé nepea-
HAA cTeHKa 2 XO0POoILIo OTIIONHUPOBAHA ¥ OKPYIKeHa
TaK’ke OTHOJHUPOBAaHHBIM KonbimoMm 3. Memay
CTEeHKOH M KOJBIOM pAacCIOJOKeHa TeIJIOMU30JIH-
pyomiasa npokaaaxka 4. K kopobouke nojgcoesmnse-
Ha pe3WHOBAas rpylla 5 U BCTaBJIeH TepMoMeTD 6.

Ecinu B KOpoOKY HAJIHUTE JIETKO MCIIAPHAIONIYIOCH
WHUIKOCTS (3(pup), TO, MpoAYyBasA BO3AYX Yepe3d Ko-
poOKY C IOMOIIbIO I'PYINHA, MOMHO BBEI3BAThH CUJIbL-
HOe ucmapenue sadupa u 6BICTPOE OXJIaMKACHAE KO-
pob6ku. Ha noampoBaHHOI NMOBEPXHOCTHA ITOABJIA-
I0TCH KameJabKH pocsl. IIo TepMoMeTpy 3amedaroT
TeMIeparypy, IIPpA KOTOPO# 0HU MTOABIAOTCA. ITO
M €CTh TOYKA POCHI, TAK KaK IOABJIEHHE POChI I'0-
BOPHUT O TOM, 4TO map cTan HachulmeHHBIM. Ilo
TabauIe IJIOTHOCTH HACHIIEHHOTO BOAAHOTO I1apa
U ONpeeNnA0T a0CONIOTHYIO BIaKHOCTh BO3AYXA.

HeiicTBue 8on0cH020 2uzpomempa (puc. 24) oc-
HOBAHO HA CBOMCTBE YEeJIOBEUECKOI'0 BOJIOCA YAJIH-
HATHCA IIPU VBEJHUYEHUHM OTHOCUTEJIbHOW BJIAMK-
HOCTH BO3Ayxa. [IpH yBeJIWYEHHH BJAKHOCTH
BO3JyXa [AJAHA BOJIOCA yBeJuM4YUBaercd, a MpH
YMEHBIITeHU N BJIAKHOCTH €r0 JJIMHa yMeHblIaeT-
ca. IIpu aroMm cTpenka, nepeMeIasach Mo MIKamie,
YKa3blBaeT OTHOCHTEJIbHYIO BIaKHOCTh BO3AYXA.

[Ipubop aas ompeneeHHs BJIAMKHOCTH BO3AY-
Xa — ncuxpomemp — COCTOHUT U3 ABYX TePMOMeT-



POB, OAMH M3 KOTOPLIX OOMOTAH TKaHbLIO, KOHEI
KOTOPO# omymieH B Boxy. IIocKoJBKY Boaa mc-
nmapserca, TO TEPMOMETP OXJa)KjpaeTcs. Yem
DosblIe OTHOCHTENBHAS BJAXKHOCTB, T€M MeHee
HMHTEHCHBHO HAET ucnapesaue. CiregosaTesbHO,
Pa3HOCTh IMOKA3aHUH CYyXOr'0o M BJIAKHOI'O TEpPMO-
MmeTpoB Oyxer meHbmre. I1o 5Toit pasHoCTH TemIe-
pPaTyp ¢ HIOMOIIBIO CHENUAJTbHBIX TA0JIHUI B OOpe-
JeJISIOT OTHOCHUTEJIBHYIO BJIAKHOCTE BO3/IyXAa.

BiaskHOCTL BO3AYXa MEHAETCA B TeYeHWE Cy-
ToK. Temmeparypa Bo3ayxXxa AHEM BBIIIE, 4YeM
HOYBIO, TO3TOMY OTHOCHTEJbHAA BAAMHOCTH BO3-
Jyxa JHEM MEeHbIIle, YeM B HOUHOE BpeMs.

Onpenenesne BIIaKHOCTH BO3/1yXa HeOOXOLUMO
B METEeOPOJIOTHH /1A IPeACKA3aHUA IIOTObI, B Tell-
JANAX ¥ OpaHKepeAXxX I NOAAEePKaHUS HYMKHO-
To pexuMa pacreHusm. Pabora MHOTMX TeXHU-
YeCKHX YCTPOHCTB M BO3SHUKHOBEHHE KOPPO3UH
3aBMCHUT OT BJIAKHOCTH BO3ayxa. s XpaHeHUs
NpPOU3BEeNeHN MCKYCCTBA M KHHI' HeoOXOIHMO
NOAAEPKHUBATL BIAXKHOCTh BO3AYXa Ha olpeje-
JIEHHOM ypoBHe. OT BJIa}KHOCTHA BO3AyXa 3aBUCHT
MHTEHCUBHOCTH MCIIAPEHUS BJATH C HOBEPXHOCTH
KOKH 4esIoBeKa. ITO0BI YeJJ0BEeK UYBCTBOBAJ ceds
KOM(OPTHO, BIAKHOCTL BO3AYXa B IIOMENIEHUAX
posxHa 0u1TE 40—60% .

)

St 1. Yro HassIBAKOT OTHOCHTETLHON BIaKHOCTHIO Bo3ayxa? 2. Uro HasbIBa-
ercAa TouKO¥ pochl? 3. Kaxkme npubopsl MCIONML3YIOT AJS ONpeaeseHus
BaaykHOCTH Bodayxa? 4. Kak onpefieuTs TOUKY POCHI ¢ MOMOIBIO KOH-
AEHCALMOHHOIO rurpomerpa? 5. Kak, MCOONB3YsA NCHUXPOMETP, MOMKHO
Y3HATH OTHOCUTENLHYIO BIAXHOCTE BO3nyxa?

YAPAXHEHME 15

1. Oba repMomMeTpa B NCHXPOMeTpPE HOKABBIBAIOT OJWHAKOBYIO TeMITepa-
Typy. Kakosa orHoCHTeNbHASA BAAXKHOCTE BO3TYXAa?

2. Kax naMeHMTCH DABHOCTH NOKA3aHUI CYXOTO M BIAMKHOTO TEPMOMETDOB B
[ICHXPOMETPE IPU NOHMKEHUH TeMITepaTyPhl BO3AyXa, eciau abcoaoTHas
BJIAYKHOCTB OcTraércsa 6e3 namenenua?

3. Ilouemy Beuepom rocsie FKAPKOro AHA HOABIAETCH poca?
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YAENbHAA TEMJIOTA NAPOOBPA30BAHUA
U KOHAEHCALUK

Kumenune, Kax MBI BHJeJNH, TOXe HCIIapeHHe,
TOJIBKO COIIPOBOKaeTcsa 0OHO ObICTpBIM 06pasoBa-
HUEM W POCTOM IIy3LIPLKOB napa. OueBuAHO, 4TO
BO BpeMs KHIIeHHA HeoOX0AMMO NOABOAUTH K
HHIKOCTH onpe,ue.uéHHoe KOJIHAYEeCcTBO TeIlJIOTEHI.
OTO0 KOJAMYECTBO TEILIOTHI HAET Ha oOpasoBaHHe
napa. IlpuuéM pasiau4HbIe JKHUAKOCTH OJHOM M
TOH 3Ke MacChl TPeOYIOT pas3Hoe KOJHYECTBO Tell-
JIOTHI JJis ofpalieHnsa UX B ap NpH TeMIeparype
KHIIeHHuHA.

OmeiTaMu OBLIO YCTAHOBJIEHO, YTO AJA McHa-
perus Boasl Maccoi 1 Kr npu remnepartype 100 °C
tpebyercs 2,3+ 108 [Tk anepruun. J{na ucnapeHus
a(mpa macco 1 Kr, B3ATOTO IIPHU TeMIepaTrype
35 °C, seobxomumo 0,4 + 106 I sneprun.

CrnemoBaTelibHO, d4YTOOBI TeMIeparypa Hcra-
psomeica MUAKOCTH He H3MeHANach, K KHI-
KOCTH HeoOXOAMMO IIOABOAUTH OIpeJeIeéHHOoe
KOJIHMYeCcTBO TEeIJIOTHI.

duzuueckas BeJIHYHMHA, NOKA3BIBAKILAH, KAKOe KOJHYEeCTBO TeMJIOThI He-
06xoauMo, UT06BI 00PATHTE KHIKOCTh Maccoi 1 Kr B map 6e3 HaMeHeHU
TeMIepaTypel, HA3BIBAETCS YAEJABHOM TeILIOTOH napoodpazoBanud.

V/enTbHYIO TEIJIOTY napoodpasoBaHusA 00603HA-
yator 6ykBoii L. Eé equanma — 1 i———f y

OnslTaMM YCTAHOBJIEHO, YTO yZeJbHasd TeILIO-
ra napooOpasosanusi Boxasl mpu 100°C pasna

2,3-10° '[}l(—’f . MubiMu croBaMu, AJs TpeBpaiie-

HUA BOABLI Maccoil 1 Kr B map Ipu TeMmIiieparype
100 °C rpebyercs 2,3 + 10° [I:x onepruu. Cnenosa-
TeJbHO, IIPH TeMIOepaType KHUNeHWs BHYTPEHHAA
9Heprusi BellecTsa B apoofpa3HOM COCTOSHUM
foabllle BHYTPEHHEH SHEPIUH TAKOH Ke MacChl Be-
IIECTBA B MKUJAKOM COCTOSAHUH.



Ta6nuua 6. YjaenbHas TENIOTA MapooGpasz0BAHNA HEKOTOPEIX BEIECTB
(npu TeMnepaType KHNeHWs ¥ HOPMAJIbHOM aTMOCHEPHOM IABJIEHHH)

Bemectso

Bopa
Anvmuar (KUIKH)

Coupr

Puc. 25, Koanencanms
napa

L, gﬂ? BemecTso L, %
2,8.10% Sdup 0,4+108
1,4-108 PryTh 0,3-10°
0,9-108 Boaayx (REAKMH) 0,2-1086

Conpukacasick ¢ XOJIOAHBIM IIDEIMETOM, BOLS-
HO# nap KouHAeHCcUpyerest (puc. 25). [Ipu aTtom BBI-
JensieTcs dHEPrus, NOIJIOINEHHAA NpH obpasoBa-
HAM napa. TouHBIE ONBITHI NOKAa3bIBAIOT, YTO,
KoHOercupysacy, nap omdaém mo KOAUYeCmB0
JHepzuu, KOMOpPoe NOWLI0 Ha ez0 00pa3oearue.

CrnepoBaTesibHO, TIPH HNpeBpamieHEun 1 Kr BOAsA-
HOro napa mpu remneparype 100 °C B Boay Toii ke
TeMueparypsl Beizengerca 2,3 « 10° Il aneprum.

Kak BuaHO U3 CpaBHEHUA C APYTHMMH BeIeCcT-
Bamu (Tadi. 6), aTa sHEepPrud JOBOJLHO BEJIUKA.

Ocpoboskgapiascs OpH KOHZEHCAUMH Iapa
aHeprua Moker ObITH HMcmosb3oBaHa. Ha xpymn-
HBIX TEIJIOBBIX AJIEKTPOCTAHIIHMAX OTPadoTaBIINM
B TypOHEAX ITAPOM HArPEBAIOT BOAY.

Harperyo Takum o6pas3omM BOJLY HCHOJB3YIOT
AJI OTONJEHUSA 30aHUM, B GaHAX, NpadYeuyHbIX H
OIS IPYTHX OBITOBBIX HYMK/I.

Ymobb. BblHUCAUME KOJLUYECME0
mensiombsl @, Heobxodumoe drsn npe-
épawenus 8 nap xudiocmu aw060L
Mmaccol, 63AmMOU npu memnepamype
KUNeHUs, HYMHO YOenibHYIO Meno-
my napoobpaszoearus L YymHONcUMb
Ha maccy m:

Q=Lm.

W3 aroit opMyJIEI MOKHO OIpese-
JIUTh, 4YTO

_Q 7_@Q
m—E,L—;.
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KosnugecTBo TEmIOTHI, KOTOPOE BHIAEJNAET Hap
MacCoM m, KOHJAEHCUPYACH IIPH TeMIeparype K-
IIeHus, ONpeAeNAeTcA o Toi e hopmye.

ITpumep. Kaxoe KosmuecTBO 9Heprum Tpebyer-
cd V1A IIpeBpAIlleHusA BOJABI Maccoil 2 Kr, B3ATOU
npu remneparype 20 °C, B map?

3anuIineM yCJIOBHE 3aJa4Hd U PEeLlUM ee€,

Hano: Pemenne:
m = 2 xp Obi11iee KOMTHYECTBO M3pac-
t,=20°C XOA0OBAaHHOM 9HEPTHHU:
t,=100°C Q=Q, +Q,,
M

¢=4,2:103 ;755 | rge @, — oHeprus, KOTO-

T pas HeoOXoauMma [IJd Ha-
L=12,3-10%== rpesasus Boxgel or 20 70

9 100 °C:

Q—1 Q, = cm(t, — ty),

a @, — oHeprus, KoTopas Heo0XoAMMA IJs mpe-
BpallleHusi BOALI B map 0e3 N3MeHeHHUsA e€ TemIie-
paTrypsl:

Q, = Lm.

Tl

Kr+°C
+2,8-108 *‘% -2 kr~5,3-10° IIx.
OtBer: Q = 5,3+ 103 x[Iox.

Q=4200 +2 kr (100 °C—-20°C) +

1. Ha 9ro pacxoayercs SHeprus, MOABOAMMAA K MKHIKOCTH [PH KHIIE-
Huu? 2. Yro moxasniBaeT yAeabHas TemnoTa napoodbpasopanua? 3. Kak
MOKHO IIOKA3ATL HA OIBITE, YTO MPH KOHJEHCAIHH Ilapa BblAelseTcs
pHeprua? 4. UeMy paBHAa SHEpPrusA, Bhe/]AeMad BOAAHLIM HAPOM MAcCOi
1 xr npu xougeHcauuu? 5. I'ne B TexHWKe HCHOOJb3YIOT DHEPrUIO, BhIZE-
NAEMYI0O IPH KOH/IEHCAIIAYN BOAAHOTO napa?

1. Kak Haj0 IOHHMMATH, YTO V/ejbHasA TenaI0Ta mapoobpasoBaHua BOALI pas-
na 2,3-106 2% 9
KI

2. Kagr Hano TOHUMATH, YTO YAeALHAS TENJI0Ta KOHJISHCAIINY AMMKIaKa pas-
mal,4-106 2%2
KI
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¥ raxoro us npuBeféHHbIX B Tabaune 6 BeuiecTB npu ofpalieHUH U3
FKHIKOTO COCTOAHHA B Iap BHYTDEHHSS 9HEPrus yBeIMYUBAeTCHA OONBL-
me? Orser obBocHyiTe.

Kaxoe KOIHYECTBO DHepPruM Tpedyercsa AJIs o0palleHWMA BOZBI MACCOH
150 r B nap npu remueparype 100 °C?

Kaxoe KOJIUYeCTBO 9HEPI'MH HYKHO 3aTPATHTE, YTOOEI BOAY Maccoi 5 Kr,
B3ATY10 npu Temueparype 0 °C, 1oBeCTH A0 KHUIIEHUSA H UCIIAPHTE €67

Haxoe KOTMYeCTRBO SHEPI'WH BLIAEJIHT BOJA MAcCcOoi 2 KI IIPH OXJIak/1eHH
or 100 zo 0 °C? Kakoe KOJIHYECTBO S3HEPI'HY BBIJEJIHATCH, €CJH BMECTO BO-
bl BEATE CTOJBKO e napa npu 100 °C?

ITo rabnuue 6 onpegenuTe, y KAKOTO M3 BeIIeCTB TpH ofpalieHuH u3
JKHIKOTO COCTOAHMA B Map BHYTPEHHAS 3HEPIrHA YBeJHUUBAETCH CHIb-
see. Orser oBocHyiliTe,

IToproToBbTe JOKI& HA OAHY U3 TeM (1Mo BeIbopy).

» Kax obpasyercsa poca, WHell, 0L H CHET.

= KpyroropoTr BoAEI B mpupoae.

® JIUTBEE METANJIOB.

PABOTA FA3A U NAPA NPU PACLUUPEHHUH

Mgl yKe rOBOPHJIH O TOM, YTO PA3BUTHE TeXHHU-
KM BaBMCHUT OT YMEHHA HCI0Jb30BATh 'POMAAHVIO
BHYTPEHHIOK 9HEePTHIO TOILJIHBA.

WUcnonp3oBaTs BHYTPEHHIOK JHEPTHI — 3HA-
YUT COBEPINHTE 34 CUET HEE TMoJIe3HYI0 pabory, HA-
npuMep NOAHATH TPY3, IePeBe3TH BATOHBI M T. II.
A 31O, B CBOIO OYepeab, 03HAYAET, UYTO BHYTPEH-
HIOI0 PHEPTruI0 HeoOXOAWMO MPEeBPATHUTL B MeXa-
HU4Yeckyio. Kak aTo cenars?

B npobupKy HanbéM HEMHOTO BOJBI,
3aTeM IIJOTHO 3aKpoeM €€ mpoOKo#l u

VATT KEAMC : HarpeeM Boay mo Kumnenus. Ilox nasie-
S — . B wueM mapa mMpoOKa BBICKOYMT U NOJHMU-
(1736—1819) ~  Merca BBepX. 34ech SHEPrUs TOILIUBA

[MMornanpckmit nmxerep-usobpera- [mepelrjia BO BHVTPEHHIO dHEPIHUIO I1a-
Teak, CO3/IaTeN: YHUBEPCANBPHOR Ia-  pa, a map, pacupAACh, COBEPIIHJ pa-

POBOH MAIIIHHEI.

6oty — monHAT npobxky. BHyTpeHHAS
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SHEPTrusA Iapa MNpeBpaTUIack B KHUHETHYECKYIO
9HEPrHUIO NPOOKM.

3aMeHUM NPOOMPKY IIPOYHEIM METAJIIHIEeCKUM
LUJIMHAPOM, & NPOoOKY — ILTOTHO IMPUIHAHHBLIM
NOPIIHEM, KOTOPBIA MOXKeT JABHIaThCA BAOJb LU~
JAuHEApa. MBI MOJTYyYHM NPOCTEHINHIl mennosou
dsuzamenb, B KOTOPOM BHYTPEHHAA d9HEPIUA TOII-
JMBa MpEeBpallaeTcsi B MEXaHMYEeCKYH JHepPruio
nopmHasa. Tako# geuraress Obl1 U300peTEéH B KOH-
ne XVII 8. Joacetimcom Yammom n ycoBepIlIeH-
CTBOBaH B JaJIbHEHIIIEM.

3JHEepPrud TOIUIHBA MPEeBPaiaeTcs B MeXaHHIeCKYI0 JHePpIrui.

i TenJoBLIMH ABHTATESAMH HA3LIBAIOT MAIIHHBI, B KOTOPbIX BHYTPEHHANA

CymiecTByeT HECKOJBKO BH/OB TEILIOBBIX JIBU-
rateneii: napoeas mawuHa, deuzamenv 8HYM-
peniezo c20paAHUA, NAPO6As U 2a308as1 MypouHbL,
pearxmugrbuiii 0suzamens. Bo Bcex aTux ABHTaTe-
JIAX dHEPrus TOILIMBA CHadaja NepexoJuT B dHep-
ruio rasa (uam napa). I'as, pacmupssack, COBep-
maer paboTy 1 IpH 3TOM OXJIakaaercsa. JacTsb ero
BHYTpPEeHHEe! 3HePruu NpeBpallaeTca B MexaHuye-
CKYH 3HEPIrHio.

W3 Bcex CYIIECTBYIOIIMX TEIJIOBBIX ABHraTe-
neit MBI PACCMOTPHM ABHUIraTelbh BHYTPEHHETO Cro-
PaHHS ¥ NapoBYIO TypOUHY.

” 1. [IpuseauTe npuMepsl yeTPOHCTE, B KOTOPHIX MPOMCXOAUT IpeBpaie-
HUe BHYTPEHHE 9HePIrUH Mapa B MeXaHwuecKkyo saHepruio. 2. Kakue asu-
raTteny HaseBaoT TemmoBeiMu? 3. Kaxme BMJBI TENJIOBRIX JABHTaTeleH
Bam maBecTHEI? Kakue nepexoibl U Ipespamennsa 9HEPIHH IPOHCXOAAT B

HuX?

¥#4  ABWrATE/Nlb BHYTPEHHErO CrOPAHUS
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Jleuzamenv 6HYMPEHHEZ0 CZOPAHUAR —
OYeHb PACHPOCTPAHEHHBIH BHJ TEIJIOBOrO ABHUIaA-
rensg. TonamBo B HEM cropaeT IPAMO B LHJIUEADE,
BHYTpH camoro asurarens. Orciona u NpoOMCXOAUAT
HasBaHUE HTOr0 JBUTATENIA.



Puc. 26. [Isurarenn
BHYTPEHHEI'0 Cropanus
B paspese

Isurarenn BHYTPEHHEr0 CropaHusa paboraroT
Ha KUAKOM TomniauBe (0eH3UH, KepocuH, He(Th)
HJIM Ha TOPIOYEM raae.

TernoBLIe IBUraTeJH TAKOTO THUIIA ODBIYHO yC-
TAHABJIMBAIOT HA ABTOMOOUIH.

Ha pucynke 26 noxasaH IpocTeMINMi nBUTA-
TeJIb BHYTPEHHEro CropaHus B paspese.

IlBuratens COCTOMT M3 IHJIHHApPA, B KOTOPOM
rnepeMeraeTcs NOPIIeHb J, COeIMHEHHBIHI IPH 110~
MOINM IMATYHA 4 ¢ KOJIeHYaThIM BaJIoM 5.

B BepxHell yacTH IMAJIHHJIPA UMeeTCA ABa KJa-
nasa I u 2, koropsie npu paboTe ABUTaTeNsA aBTO-
MaTHYECKH OTKPBIBAIOTCA U 3aKPBIBAIOTCA B HYXK-
HbIe MOMeHTHI, Yepes Kjaanad I B HUJIUHID IOCTY-
maeT roprouas cMech, KOTOpas BOCILJIAMEHAETCH C
IIOMONILIO cBeuH 6, a uepes KJjianaH 2 BBIIIYCKAIOT-
cs orpaboTaBIiiiHe rassl.

B nunmsape Takoro ABUraTend INepUOJIHYIECKH
IIPOMCXOJMT CTOPAHWEe TOpIYed CMecH, COCTOS-
me# u3 napos 6eHswHa U Boaxyxa. TeMmeparypa
ra3oob6pasHbIX IIPOAYKTOB CropaHHs JOCTHTaeT
1600—1800 °C. [Iasrenue HA DOPLIEHBb IPA 3TOM
Pe3Ko Bo3pacTraer.

Pacimimpsasacek, rasel TOJKAalOT IOPIIeHb, 4 BMeC-
T C HUM H KOJ’[BH‘I&THI‘:I BaJ, coBeplilasg MexXaHH-
gyeckyio pabory. IIpm aToM OHM OXJIa)KAarTCH,
TaKk KaK 4YacTh BHYTPeHHeH 2HEepPruu rasoB Ipe-
BpAIlaeTCs B MEXaHUUYECKYIO 9HEePIHIO.

PacemoTpum 6osiee mogpodHO cxemy paboTsl Ta-
KOro asurareis. KpaiiHue NOJIOKeHHUs MOPIIHA B
OUJHHAPE Ha3bIBAIOT MEPMEbLMU MOLKAMU.
Paccrosame, MpOXOAMMOE IIOPIIHEM OT OZHOH
MEpPTBOM TOYKM A0 APYroii, HA3LIBAIOT X000M
NOPpULHA.

OauH pabouyuii MUK B JIBUTATEJIe TIPOUCXOIUT
3a yeThIpe Xo/a MOPIIHA, WJIHA, KAK IOBOPAT, 3a
geTbipe maxma. IloaToMy TaKue ABUraTeJH Ha-
3BIBAIOT YeMBLPEXMAKIMHbLMU.

OauH xop MOPITHA, UIU OJIMH TAKT ABUTATeNHA,
coBeplIaeTcs 3a MoJI-o60poTa KOJIEeHYaToTo Baja.
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Pue. 27. ITuk e paboThl [BHrATENA BHYTPEHHEr0 CrOpaHUSA

lsuratent BHyTpEH-
Hero CropaHus:

& — MOTOUMKNE;

6 — aBTOMOGUNS;

B — camonéra
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ITpu moBopoTe Basa ABUraTe/ s B HAYaje HepPBO-
ro TakTa MNOpPIIeHb ABHMKeTcA BHH3 (puc. 27, a).
O6BéM man mnopurHeM yBeauduBaercaA. Begen-
CTBHE 3TOr0 B LUJIMHAPE CO3LAETCA pasperxkeHue,
B aT0 BpeMa oTKpeIBaeTcA Kiaanas ! U B MUIHHID
BXOAUT ropiodas cMmech. K KoHIY nepBoro Takra
IUJIMHAD 3aI0JHAETCA ropioveil cMechlo, a KJja-
naH I 3aKpheIBaETCA.

IIpn panbHeiiinemM IOBOpOTE Bala IOPIIEeHb
IBH)KETCs BBEPX (BTOPOM TAKT) U CIHUMAET Iopio-
4yl cMmech (puc. 27, 6). B xoHIIe BTOporo rakra,
KOTjia IOPINeHb A0HAET 10 KPailHero BepxHero no-
JIO}KEHU S, CXKATasd roploYad CMech BOCILIAMEHAET-
cd (OT 3JIEKTPUYECKOH UCKDBI) U OLICTPO Cropaer.

Obpasyloniuecs Npu CrOPAHWH a3kl AaBAT Ha
HOpIIeHb ¥ TOJKaIT ero BHHU3 (puc. 27, 8). Iloa
AecTBUEM pPAaCIIUPAKINAXCA HaArpeTbiXx TIasoB
(TpeTuil TaKT) ABUTraTENbL coBepiIaer padoTy, mo-
3TOMY 3TOT TAKT HA3BIBAIOT pabowum xodom.
JIBMKeHHe NOPIIHSA IepenaéTcsi MIaTyHy, a yepes
HEero KoJeH4YaToMy BaJay ¢ MaxoBukom. Iloayuus
CHJIBHBI# TOJMYOK, MaXOBHMK NIPOAOJIJKAaeT Bpa-
O1aThCH 110 MHEPIUU U IepeMelaeT CKPeILIEHHbIH
C HUM IIOpIIeHEL IPH NOCJAEAYIOIMUX TaKTax. Bro-



PO ¥ TpeTHH TAKTHI IPOUCXOAAT IIPH 3aKPBITHIX
KIanoaHax.

B KoHIe TpeTLero TAKTA OTKPBIBAETCA KJamnaH 2,

A Yepe3 HEero IMPOAYKTHI CrOPpaHUA BBIXOAAT M3

MAIAHAPa B aTMocdepy. BEIIYCK IPOAYKTOB

CrOpaHUs NPOJAOJIKAETCA H B TedeHHe YeTBep-

TOI'0O TaKTa, KOrJAa MOPIIeHb [IBMIKETCHA BBEPX

(pue. 27, 2). B xoHIe 4eTBEPTOro TaxkTa KJjanaH 2
3aKpBIBaeTCHd.

Urak, uukxka o0suzamens cocmoum

u3 caedyrnuwux HemvlLpeéX npoueccos

AM3ENDL PYAONL® (maxmos): enycka, ciuamun, pabo-
- ——— ™ yezo xoda, ébinycka.

(1858—1913)

B aBTOMOOMIAX HMCIOJNB3VIOT Yallle

Hemenxuil nasenep, cosgaTens BCEr0 YEeTHIPEXIUJIUHIPOBEIE NBUrATE-

OABHTraTeJJIA BHYTPDEHHEI'D CI'OPaAHNA,
HCIIONB3YEeMOT0 II0 HaCTOoALLee

BpeM4.

JIA BHYTPeHHero cropaHus., Pabora nu-
JMHAPOB COTJIACYETCA TaK, YTO B Kai-
IOM M3 HHX OOOYEPEAHO IIPOUCKOLHUT
pabounit Xon M KOJEHYATHI Bajd BCE
BPEMSA ITOJYy4aeT d9HEPruIo OT OGHOI'0 U3 IIOPIIHEeN.
NmMerorcs ¥ BOCBMHIIMIUHIPOBRIE JBUTaTesH.
MuorouuIuHAPOBLIE ABUTATENIH B JIydIIel cTemne-
HHA obecreynBalOT PABHOMEPHOCTH BpaIlleHUsA Ba-
Ja ¥ UMeT 60JBIIYIO MOITHOCTD.

IIpuMeHeHUE ABUraTejieil BHYTPeHHero cropa-
HUSA Yype3BbIYaiiHO pasdHoobpasHo. OHU NPHUBOAAT
B [OBHKE€HHE CAaMOJIETBI, TEIJIOXOABI, aBTOMOOH-
JIN, TPAKTOPHBI, TEIIOBO3bI. MONIHBIE ABATATEIHN
BHYTPEHHEro CropaHMsl yCTAaHABJIHMBAIOT Ha ped-
HBIX ¥ MOPCKHX CyJax.

1. Kakoi JBHUI'aTeNk HAa3bIBAIT OBHTATEJEM BHYTPEHHETO CPOD&HHH?

2. ITonbaysck pAcyHKoM 26, pacCcKarmkuTe, U3 KaKHX OCHOBHBIX HacTel
COCTOUT NpocTeiimuit ABUTaTEH BHYTPDEHHEr0 CropaHusA. 3. 3a CKOJBKO
XOM0B, WM TAKTOE, IPOUCXOANT OAUH pabounit nukya asuratena? CKoIb-
Ko oBopoTOB menaeT IpH aToM Baja aAsuratens? 4. Kakwe mpomnecch npo-
MCXOAAT B ABUTATENE B TeUeHUE KA I0r0 u3 ueThipéx TakTos? Kak Hasbl-
BaoT 9TH TAKRTHI? 5. KaKyio posab UTrpaeT MaxOBHK B ABUTATEE BHYTPEH-
HEero cropaaua?
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EXZ]  naroBas TyPBMHA

Potop naposo#
TYpGUHBI

Puc. 28. Cxema
napoBoi TYPOHHbBI

B coBpeMeHHO# TEXHUKE IMIUPOKO IIPUMEHAIOT
APYTOM THII TEILJIOBOro ABurarens. B wém map uian
HarpeTslil 10 BLICOKOH TeMIIepaTyphl ras BpalaeT
BaJl ABUrare,isa 0e3 NOMOINYW IOPIIHSA, IMIATYHA U
KoJeHuYaToro saja. Takue JBUraTenu Ha3LIBAIOT
mypburnamu.,

Cxema ycrpoiicTBa npocTeilieil mapoBoi Typ-
OuHBI IpUBeZieHa Ha pucyHke 28, Ha Banx 5 Haca-
JKeH AucK 4, mo 060y KOTOPOTo 3aKpeIieHbl JI0-
naTky 2. OK0JIO JIOIATOK PACIIOJNOMKEeHB! TPYOhl —
conyia I, B KOTOpBIE MOCTyHAaeT map 3 U3 KOoTJja.
Crpywu napa, BEIPBEIBAIOLIHECS N3 COIeJI, OKa3hiBa-
0T 3HAYUTEJIbHOE JaBJIeHie Ha JONMATKH U ITPUBO-
JAT IACK TYPOMHEI B ObICTPOE BpalllaTeJIbHOe JABH-
JHeHue.

B cospeMeHHBIX TypOMHaX NOPUMEHAIT He
OMH, & HECKOJbKO AHMCKOB, HACAMKEHHBIX Ha 00-
muit Bas. Ilap mocneaoBaTeIbHO NPOXOAUT Yepes
JIONAaTKH BCeX AUCKOB, OTZaBasd KaXXKIOMY H3 HHUX
YAaCTh CBOEH 3HEPIrUH.

Ha snexTpocraBmusax ¢ TypOMHON COEIMHEH Te-
HEepaTop 3JIEKTPHYECKOro Toka. Yacrora BpaleHus
Basna typbuH gocruraer 3000 o6opoToB B MHHYTY,
YTO ABIAETCA OYEHb YIOOHBIM IJfA NPHUBEACHUHA B
JABWKEHHE M'eHEePATOPOB dJIEKTPHYECKOT0 TOKA.

B mamei#t crpase cTpoAT mnaposhkie TypOu-
Hbl MOILIHOCTBIO OT HECKOJbKHX KHJIOBATT 0
1 200 000 xBr.

IIpumerAT TypOMHBI HAa TEILJIOBBIX 3JIEKTPO-
CTAHIIMAX M HAa KOpabiax.

ITocrenenHo HaxOAAT BCE OoJiee IMIMPOKOE IPH-
MeHeHHe rasoBblie TYpOHMHBI, B KOTOPBIX BMECTO
rmapa UCIOJIE3YIOTCHA IPOAYKTEI CTOPAHKS rasa.

| ‘? 1. Kaxue TeIIOBbIE IBUTATEH HASBIBAIOT IAPOBEIMY TypbuHamu? 2. B uém

= OTJIMYHe B yeTpoiicTBe Typ6uH u nopmHeBbx MamuH? 2. [Tonpaysace pu-
cyHKoM 28, pacckakuTe, U3 KAKWX YacTeil COCTOUT maposas TypOuHA T
Kak oHa padoraer.
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KNA TENJI0BOro ABUTATENA

JI1060it Ten10BOM ABUraTe/Ib IpeBpaliaeT B Me-
XAHUYECKYIO 9HEPI'HI0 TOJBKO HEe3HAUMTEIbHYIO
JacTh SHEPrHH, KOTOpPas BBIJEIAETCA TOIJIHBOM.
Boabimasi 9acTh 9HEPIUH TOILJIMBA HE MCIIOIAb3yeT-
csi TIOJIe3HO, a TepsieTcs B OKPYKalolleM IpPOCT-
paHCTBe.

Ten10Boi ABHAraTe b COCTOUT U3 HaAzpesame-
AR, pabowezo mena u xonodunvrurxa. 'as uin
nap, KOTOpbIA ABJseTCsA pabo4uM TejIoM, Imoayda-
eT OT HarpeBaTeJd HEKOTOpPOe KOJHYeCTBO TellJIO-
Tel. Pabouee Teji0, HATDEBAsiCh, PACIIUPAETCHA 1
copepmaer paboTy 3a cuér cpoell BHYTpeHHel
aHepruu. YacTh 3HEPrUuH Nepegaérca arMochepe —
XOJIOAAIBHUKY — BMecCTe ¢ OTpaboTaHHBIM I1apoM
HUJIY BBIXJIOHBIMH I'a3aMH.

OueHb BajKHO 3HATH, KAKYI0 49acTb JHEPIuM,
BBIZIENISIeMO TOIJMBOM, TEeIJIOBOM JBUraTesb
npespailaer B noJe3nyio padory. Yem Gosbie aTa
4acTh 9HEPIUH, TEM ABUTATE]b IKOHOMUYHEE.

Jlna XapaKTepHCTHKH OKOHOMHYHOCTH pas-
JMYHBIX JABUraTeleil BBeAeHO NMOHATHE KO3PPu-
yuenma none3nozo Oelicmeus Oeuzamens —
RIIN.

OTHOIIeHHE COBEPUIEHHOI MOe3HO0H paboTEl IBHIraTe s K 3HEePIuH, MoIy-
YeHHOH OT HArpesaTeis, HASBIBAIOT KOd(MOUIHEHTOM TONe3HOro neicr-
BHA TeNJ0OBOTO IBHTATEIA.

N Q,

QI_QS, 0
e 100%

Koadpdunuent nonesnoro aeiicreusa obo3Hada-
10T 1] (rped. OyKBa «3Ta»).

KIIII TemioBOro ABHIATENd OIPENeNIAT IO
dhopmy.e

An Ql = Q2
=_2 pymn=———m +100%
Tl Ql ) 1] Ql L]

rae A, — noJjesHas pabora, @, — KOJIHYECTBO
TeILI0THI, IIOyYeHHOe OT Harpesarens, @, — Ko-
JIAYECTBO TEIMJIOTHI, OTAAHHOE XOJOAWJIBHUKY,
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@, — @, — KOJIHYECTBO TEIIOTEI, KOTOPOE IMOIILIO
Ha coBepmenue paborel. KIII BeIpakaerca B
IIPOLIeHTAaX.

Hanpuwmep, aBurarens U3 Bcell 9HEPTHH, BhIAE-
JIMBINEHCS NMPU CTOPAHUM TOILIMBA, PACXOAyeT Ha
COBEpIIeHHe II0JIe3HOH paboThl TOJBKO OAHY YeT-
BépTyYI0 yacTb. Torma xKoaddumueHT IOJIE3HOIO

i , anu 25%.

KIII nBurartens oGLIYHO BBIPAKAKT B IPOIEH-
rax. OH Bcerza MeHbllle €IHHHUILI, T. €. MEHbIIe
100% . Hanpumep, KIIJl gBurareneii BHyTpeHHe-
ro cropasus 20—40% , naposbix TypbuH — He-
MHOruM Bhimte 30% .

JedCTBHA IBUTATES PABEH

1. Ilouemy B TEILTIOBBIX IBUTATEIAX TOJIBKO YACTL S3HEDIUM TOILIMEBA IIpe-
BpalllaeTcs B MexaHuueckyo aHepruo? 2. Yro Hassieaor KIII Teniogo-
ro aeurartensa? 3. ITowemy KIII aBurartesnsa He MoxkeT ObITh He TOJBKO
Goneme 100%, Ho u pasen 100% 7?7 4. Karkoil Takr paboThl gBUraTens
BHYTPEHHET'0 cropasuAa u3o0paskés Ha pucyHke 297

YMPAMHEHHE 17

1. MoxHO /n 3a cYéT BHYTpPeHHel sHeprum resa, pasaoit 200 I, corep-
IIHUTE MeXaHnuecKyio pabory B 200 JI:x?

2. Tenyosasa MamIMHA 38 MUKJ MOJYIAET OT HATPEBATENA KOANYECTBO TEIl-
J0TeI, paBHoe 155 I3, a XOJOAHIBHAKY OTJAET KOJTHMUYECTBO TEILIOTHI,
paHoe 85 [[3x. Onpenenure KII mamusasl.

3. OmnpesmesuTe KOJIMYECTBO TEIJIOTHl, OTAAHHOE ABHIaTeJeM BHYTPEHHEro
CropaHHA XOJN0AMABLEURY, ecau ero KIIII pasen 30% , a moneanas pabora
pasua 450 k.

g 3AJJAHME

TlogroroBeTe AOKIA] HA OGHY U3 TeM (110 BEIGODY).
= Heropua nsofpeTeEnsa TapoBLIX MAILMH.
» Ueropus uzofipererus Typbun.
u ITeperie napoBossl CredeHcona n YepenaHOBBIX.
u [JocTHKeHNA HAYKH H TEXHUKH B CTPOHTEILCTBE MAPOBBIX TYPOUH.

= Hcnonbaosaune snepruu Conara Ha 3eMie.
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MTOTU T1ABLI

CAMOE
FMABHOE

TemmnepaTypa SBIAETCA MEPOH CpejHEH KHHEeTH-
YeCKOil 9Hepruy XaoTHYECKOTO ABHMIKEHUS MOJe-
KYJI.

BHYTpeHHIOI0 3HEePrui0 Tejia MOKHO H3MEHHUTbH
IyTEéM co8epuleHUs paGombl MY ITyTEM menJione-
pedauu. CymecTByeT TpM cmocoda Teronepena-
9H: MenaonposodHOCMb, KOHBCKUUS, U3LYYeHUE.

KoaudyecTBOM TEILJIOTHI HA3BIBAIOT 3HEPTUI0, KO-
TOPYIO TeJio ToJy4YaeT HIM TepseT B Ipolecce
TeIionepesayun,

ViaeapHas TenjoéMKocTh (¢) — 370 (pusMuecKas
BeJIMYMHA, KOTOpas IMOKAa3kIBaeT, KaKoe KOJH-
YeCTBO TEILIOTHI HeoOXOAMMO 3aTPATHTDL AJIs Ha-
rpesanus 1 Kr BemjecTsa Ha 1 rpan:

c= ————.,
KosnmnuecTBo TEna0Thl, He0GxX0AMMOe I HarpeBa-
HUA TeJla WJIK BhIAeIAEeMOe UM IIPHA OXJIaXKIeHUn,
paccuuThIBAIOT IO (hopMmyIe:

Q =cm(t, —t,); @ = cmAt.

YiaeasHas TeNJ0TA CrOPAHMA TOILIMBA (g) — BTO
dusuuecKad BeJUUYMHA, KOTOpasd IOKA3BIBAET,
KAKOe KOJMYECTBO TEIUIOThl BBIAENSETCH IIPH
IIOJTHOM CTOPAHUY TOILTMBA Maccoi 1 Kr.

KommyecTBO TEmJIOTHI, BbIAeJigeMOe IpH cropa-
HUM TOIINBA, BEIYUCJIAIOT IO (hopMyJie:

Q=gqgm.

3aKOH COXpaHeHMHd M IpPeBpalleHHsdA IHEePIruu:
9HEPruA He BO3HUKAET U He UcYe3aeT, 0HA TOJIBKO
NepexoauT U3 OZHOTO BUJA B APYTrOi, U 3HAYEHUE
eé coxpaHsaeTCH.

IInaBaenne — JTO EPEX0/] BEI[eCTBA U3 TBEPAOTO
COCTOAHUSA B KHUIKOE.

Kpucramnuaaumus (OTBepaeBaHne) — 5TO MEPexos
BeIllecTBA U3 MKHUJKOT'0 COCTOSIHUSA B TBEPOE.
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¥Ynensnas remyiora niaasgaesns (L) — ato puauue-
CKafd BeJIMUYMHA, KOTOPas IOKa3bkIBaeT, KaKkoe Ko-
JIMYEeCTBO TEIJIOTHI HeOOXOAMMO 3aTpPATHTh AJA
IJaBJIeHUA 1 KI' KPUCTAJLIMYECKOTO BeIecTBa
IIpH TeMIepaType IJIaBJeHud,

KonmgecTso Temiorsl, He0OX0AUMOe A ILIaBJje-
HUS KPHCTANJIMYECKOIo Tejla IIPH TeMIepaType
IJIaBJIEHU A, PACCYATEIBAIOT II0 (hOpMy.JIe:

Q=hm,

ITapooGpa3oBanme — 3TO MEPEXOJ| BellleCTBA U3
JKUJKOTO COCTOSHUSA B 1Iap.

Hcenapenne — 910 mapoobpasoBanue, IPOUCXO -
Iee ¢ IOBEPXHOCTH JKUJTKOCTH.

ROHJIGHC&IJ;HH — 9TO IpeBpallleHue rapa B XU~
KOCTb.

Kunenne — 9T0 mpouecc MCHapeHus KUIAKOCTH,
COIpoBOXXKAAOIMHUIicA 0OpasoBaHWUEM H POCTOM
IIy3BIPBKOB IIapa 0 BCEMY O00BEMY KHIKOCTH,
BCILJIBIBAKOIIMX HA €€ IIOBEePXHOCThb IIPH OIpefe-
JIEHHOH TeMImeparype.

Temrepatypa KHIIeHHs — 3TO TeMIIepaTypa, Ipu
KOTOPOH IPOMCXOAUT KHIEHME KUJKOCTH IIPH
HOPMAaJILHOM JaBJICHUH.

YaensHasn Tenuaora napoodpaszosanusa (L) — sro
(husuuecKas BeJIMYHHA, KOTOPAsA IIOKA3bIBAET, Ka-
KO€ KOJHYEeCTBO TEIJIOTHI HeobXoammo Aasa obpa-
meHnAa 1 Kr KUAKOCTH B [ap HIPH IOCTOAHHOHN
TeMIIepaType.

KonunyecTBO TenioTel, HEOOX0AUMOE IJisi IIPEeBpa-
IIeHU A KUAKOCTH B Iap, PACCYUTHIBAIOT IO (op-
MyJie:

Q=Lm.
Hacermennsiit map — 9TO map, HaXOAANUICA B

JAUHAMUYECKOM PpPABHOBECHH CO CBOEH J»KUJIKO-
CTBHOD.

HenacepimeHHBIH map — 9TO IIap, KOTOPHIM He
HAXOOWUTCSA B COCTOSHWM PABHOBECHSA CO CBOeil
FKHMIKOCTRIO.



®= Touxkoii pochkl HA3BIBAOT TEMIIEPATYDY, IIPH KOTO-
POl Imap CTAHOBUTCSH HACHIIIEHHBIM (T. €. OTHOCH-
TeabHAA BAA’KHOCTHL craHoBuTca pasHoit 100%)
U AajbHelinee NOHMMEHNe TeMIepaTypsl IIPHBO-
OHT K KOHJeHCAIUM BOJAHOTO Imapa.

* TemaoBoi ABHraTeab — 3JTO MAaIlMHA, KOTOpas
npeobpasyer BHYTPEHHIOK BSHEPrUI TOILIMBA B
MeXaHUuYeCKYIO D9HepPruio.

KIII] TennoBoro ABUraTess OIpeJedioT no (op-
MyJe:

CAw = 2% 1000
] Ql,mmn . 100%.

NPOBEPb CEBS

1

K TensioBeIM ABJIEHHAM OTHOCATCH:

A.

b.

B.
r.

asmkerune 3eMman BoKpyr CoxHna
najeHye Mada Ha 3eMJII0
HarpeBaHUe BOALI B YalHUKe
MIPUTAMKEHNEe MArHUTOM UTOJIKH

Temneparypa Teja 3aBECHUT OT:

A.

b.

B.
I

pasMepoB Tesa

CKOPOCTHU ABUKEHHUA MOJIEKYJI
CKOPOCTH ABHMIXEHHA Tesa

[IOJIOXKEeHHU A TeJa OTHOCUTEIbHO 3eMJIH

Kaury nepemecTnIN ¢ HH3KHel DIOJKH HA BEPXHIOIO, €€ BHYT-
pEeHHAA SHEePTUA:

A.
b.
B.
I

M3MEHHJIACh

He U3MEeHUJIach

I[IPEeBPATHIIACHE B KHHETHUYECK VIO

KHHTra He obj1ajaeT BHyTPeHHeH oHepruei

Tennonepegaua — 910;

A.

H3MEeHeHHe BHYTPeHHe! 9Hepruy IIpPH coBeplIeHuH pabo-
THI HAJl TEJIOM

M3MEHeHNEe BHYTPEHHEeH SHEePruu IIpH coBepiIeHuHn pabo-
THI CAMUM TEJIOM

HN3MeHeHHe BHYTPeHHeH sHepruu 0e3 copepieHusa padboThel
HAJ TeJIOM WJIK CAMHM TeJIOM

ABJIEHHE Ilepelayd BHYTPEHHeH 3Hepruu OT OJHOH YacTH
Teja K Apyrou
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5.

YcTaHOBHTE COOTBETCTBHE MEXKAY (DU3HYECKUMH BeJIUUMHA-
MU ¥ €IUHUTIAMY UX U3MEPeHUs.

A) KOJIMYEeCTBO TEILJIOThHI 1) I /Kr
B) yaeabHasA TEIJIOEMKOCTh 2) Ix
B) yOoenasrHAadA TENJIOTA CrOPaAHUA 3) Ik /(kr-°C)

ArperaTHoe COCTOAHNE BeIIeCTBA OIIpelesIsieTCs:

A. TOJIBKO PACHIOJIOKEHHUEM MOJIEK YT

B. XapakTepoM ABH;KEHUA U B3aNMOJEHCTBHSA MOJIEKYJI

B. pacmosio’KeHueM MOJIEKYJI, XapaKTepOM [ABUKEHUA U B3au-
MOAEHCTBHUA MOJIEKY.JI

. BiaXHOCTS BO3yXa XapaKkTepu3yercs:

A. TLIOTHOCTBHIO BOAAHOTO Iapa, CoIepIKaIlerocs B BO3ayxe

B. TeMIeparypoi, Ipy KOTOPOii 1ap, HAXONALIMUNCA B BO3AY-
X€e, CTAHOBHUTCSH HaCHIIIEeHHBIM

B. TeMIepaTypoii, IPpH KOTOPOH XHU/JKOCTh HAUNHAET KHAIIEeTh

I. TeMIepaTypo#, IpH KOTOPOM TeJ0 HAUYHMHAET NJI4BUTHCH

YceraHOBHUTE COOTBETCTBHE MeXAY @HSHHECRHMH BeJIMYHMHAa-
MU 1 uX 000o3HAUEHHEM.

A) vaenbHAasa TeIJoTa [IJIaBJAeHUA g
B) OTHOCHUTEJIBHAA BIAXKHOCTE BO3AyXa 2) A
B) yaeJbHAas TEIJIOTa Hapoobpa3oBaHuA 3)n
N xoaddUImeHT MOTe3HOTO NeHCTBUSA 4) L

. KILI TennoBOro ABHrarTess MOKeT OBITh:

A. 6onpure 100%
b. pasen 100%
B. menbine 100%
r. scerga 50%
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1. BeinosiEuTe 3agaHusA, MPEAJOKEeHHBbIe B 3IeKTPOHHOM
IPUJIOKEHUH.

2. Ha caiire http://class-fizika.narod.ru Haiigure TeCTHI 110
Teme «TemioBbie ABJIEHHA» U IPOBEPHTE cebs.

3. Ha caiire http://class-fizika.narod.ru maigure TecTsl 110
TemMe «l3aMeHeHUe arperaTHBIX COCTOAHUN BelllecTBa» U
IIpOBEpPhLTE ceds.



EEE]  snextpusaums TEN nPu conPMKOCHOBEHMM.
B3AUMOJENCTBUE 3APSUKEHHDBIX TEN

Puc. 30. DnexTpuaanus
TpeHHEeM

Emé B ramy6oko# JpeBHOCTH JIOAM 3aMEeTHJIH,
YTO AHTAPh (OKaMeHEBIIasd CMOJia XBOMHBIX Oe-
PeBbeB), MOTEPTHIA O IIEpCTh, IpUOOpeTaeT CIO-
COOHOCTH MPHUTATUBATL K cebe pasIuyHBIE Tesa:
COJIOMHMHKH, OYIINHKH, BODCUHKH MexXa U T. 1.

B pasnpHe#leM yCTAHOBHJIM, YTO 3THM CBOMCT-
BOM 00JagaroT U APYr'de BEIecTBa: CTEKJISAHHAA
majouyKa, MoTépTas O MIENK, MajJloYKa U3 Oprafsu-
YeCcKOTo CTeKJia, HaTépras o Oymary, s60HHT (Kay-
YyK ¢ OOJbIION IIPUMECHI0 Cepbl), HOTEPTHIHA
0 CYKHO HJIHM MeX.

Tak, ecau NOTEPeTh CTEKJIAHHYIO MAJIOUKY O
gucr 6ymaru, a 3aTeM IIOJHECTH €€ K MeJIKO Hape-
3aHHBIM JHCTOYKaM Oymaru, To OHA HAYHYT IIPH-
TATABATLECH K CTEKJIAHHOM naixouke (puc. 30, a).
K Helt 6yayT MpUTATHBATHECA U TOHKHE CTPYHKH
BoAkI (puc. 30, 6).

HabGaonaemble saBnenua B Havane XVII B.
Oblmu Ha3BaHBl 3nekmpuvweckumu (OT Tped.
anexmpon — siaraps). Cranu roBOpuTs, YTO TEJIO,
IOJIyYMBIlIee IIOCJIe HATUPAHUA CIOCOOHOCTE IIPH-
TATMBATL APYTHE Tejaa, HAdAEeKMpPu306aHO HUJIHA
9T0 €My COOBIIEH aneKxmpuyeckuil 3apad.

Ecnu norepers 0 cyxoe CyKHO 9300HUTOBYIO Ia-
JIOUKY, TO HEe TOJIBKO MajioukKa, HO U CYKHO HAUYHET
NpUTATHBATE Kycouku Oymarm (puc. 30, ). 3Ha-
YHUT, IPU TPEHUH 3JIEKTPU3yI0TCHa 006a Tesa.

JJIEKTPUYECKHI 3apA MOXKET MepefaBaThCs OT
omHOro Tesa K apyromy. Ijga 3aToro HeobXoamMo
JIMIIb KOCHYTBCH HasJIeKTPHU30BaHHBIM TeJIOM OPY-
roro resa. IIpu 8TOM YaCTh 3JIEKTPMYECKOTrO 3aps-
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)

Puc. 31. OrranxuBanue
Ha’3/IeKTPH30BAHHBIX
a00HUTOBEIX MATOYEK

Le

Puc. 32. [IpuTaxenne
HABJEKTPHU30BAHHBIX
najgouexr

Ia mepeiér Ha BTOpoe Teso. U aTo Teso HauHET
IPUTATHBaTL K cefe MelKue JucTOUKM Oymarw,
ODYOIAHKHA U T. I.

HUrak, aaexmpusayus mea npoucxodum npu
UX CONPUKOCHOBEHUU.

Ha siBjieHMH 3JIEKTPH3AIHA TEJI IIPHA COIPUKOC-
HOBEHHHW OCHOBAH NPUHUUN PabOTBI KCEPOKCOB.
Ha sisiesEnu 3/1eKTPHU3AIUA OCHOBAH MIPUHITUT pa-
0OTHI BJIEKTPHYECKHX (PHIBTPOB, OUYMIIIAIOIIUX
BO3IYX OT NBLIA M AeIMA. [IpM OKpamuBaHUM
MIPeaMeTOB MPUMEHAETC dJIeKTPU3aHA YaCTHIIbI
KPacKH IPH €€ paclbllIeHHH, 4TO IIO3BOJIAET J0-
OuTbCcs OoJlee POBHOIO M IIPOYHOI'O HAHECEHHHA
KpacKH Ha IIpeaMeT.

Bece masnmexTpusoBaHHBIE Tesia 00IazaroT
CBOICTBOM NMPUTATHUBATH K cebe aApyrue Tesa (CM.
puc. 30). Ilo npuTAXeHHIO TeJI HeJIb3d OTJAUYUTH
3JeKTPUYECKHUI 3apfAl, HAIpUMeDp, CTeKJISHHOMN
MajJo4YKH, MOTEPTOH 0 MIENK, OT 3apana 900HHATO-
BOH MaJIOYKH, IIOTEPTOH 0 Mex. Beab ob6e HasmeKT-
PH30BaHHBIE IMAJIOYKH NPHUTATHBAKT K ceﬁe JIA-
CcTOUKM Gymaru.

Oszsauaer JIK 9TO, UTO 3apALbl, HIOJYYeHHbBIE HA
TeJaxX U3 PasHbIX BEIleCTB, HUYEM He OTJINYAIOTCA
apyr ot apyra?

HasnexTpuayem aBe 9300HUTOBLIE TAJIOYKH Tpe-
HueM o0 Mex. OIHY M3 HUX MOBECUM, KAK [TOKa3a-
HO Ha pUCcYHKe 31, ¥ mogHecéM K Hell apyryio. Ml
3aMeTHM, 4Y4TO HadJeKTPHU30BAHHBIE 300HHTOBLIE
HAaJIOYKH OTTAJIKHMBAKTCH.

TouHO TaKOH Ke pPe3yJbTAT I10JIy4aeTcs, eciu
BMeCTO 300HUTOBBIX NAJIOYEK B3ATH CTEKJIAHHEIE,
TOTEPTHIE O IIEIK.

Teneps MOAHECEM K HA3JIEKTPH30OBaHHOMN 9060HMT-
TOBOM MAaJIOUKe CTEKJSHHYKI, HOTEPTYIO O HIEJIK.
MgI 3aMeTHM, 9T0O 900HHUTOBAA U CTEKJIAHHAA IIa-
JIOUKH OPUTATUBAIOTCA APYT K APYyTY (prc. 32).

Takum obpasoMm, HAINEKMPUIOBAHHbLE MeNd
uau npumszuealomes 0pyez k opyzy, uiu ommaJ-
KUBAMmMCA.

YemMm e MOKeT OBITH BHISBAHO TAKOe pasjaudue
BO B3aMMOJEHCTBUM HA3JIEKTPU3OBAHHBIX TeJ?



OueBmpgHO, TEM, 4YTO AJEeKTPHUYECKUH 3apdan, mo-
ABUBIIHICA TPU 3JEKTPU3aNUU, V 200HHUTOBOM
NaJIOYKM WHOTO poja, YeM y CTeKJasHHou. W meii-
CTBUTEJIBHO, TIATEJIbHOE M3YYeHHe 3ITHUX SABJIe-
HUM ITOATBEPIK AT TAKOE MIPEAII0JIOMHEeHTE,

OJIeKTPUYECKHIT 3apsA/l, MOJYUYEHHBIH HA CTEK-
JAHHOHN HaJodYKe, MOTEPTOH O ILIEJK, YCIOBHJIHCE
HA3BIBATH NOLONCUMEAbHbBIM. 3apan 300HUTO-
BOH HNAJIOYKH, MOTEPTOH O MEX, — OMPUYaAMeLb-
noitm. OnHT Tera JeKTPHU3YIOTCA TAK, KAK CTEK-
JAHHASA [IaJ04YKa, T. €. IIoJIOMKUuTeabHo. Ipyrue,
Kak 300HHTOBAaA IaJ0uKa, — orpHnareasHo, Ilo-
JOMKHUTENbHBIE 3apA/Abl 0003HAYAIOT 3HAKOM «+»,
OTPHUIATENbHEIE — 3HAKOM «—».

K HasmekTpmaoBaHHOH 500HMTOBOH NDal0ouKe
OyzeM NOAHOCHTH HA3JIEKTPH30BAHHBIE Tejaa U3
pPas3yiMdHBIX BelleCTB, HAIIPUMEP B3 Pe3uHbl, I1JIa-
cTMacchl ¥ ap. B ogEMX cnyuaax aboHMTOBASA mIa-
JOYKa OTTAJKHBAETCA OT 2THUX TeJ, B APYIUX —
MPUTATUBAETCH .,

Eciu s0oHMTOBaA najiodKka OTTAJKHBAETCH OT
TIOJHECEHHOTO K Hell HAa3JeKTPU30BAHHOI'O TeJjd,
BHAYUT, HA MAJIOYKE 3apAT TAKOTO e poaa, 4YTO U
Ha TeJje, T. €. OTPHIlATEeNdbHBIN. B ciayuae, xorma
300HUTOBAA AJOYKA IPUTATUBAETCH K IIOJHECEH-
HOMY TeJIY, 3Ha4YuT, Yy DaJO4YKH | Yy TeJa 3apAdbl
passoro pona. Ha a60HATOBOM maIoYyke — OTPH-
maTeJbHBbIA, HA TeJle — IOJOMKUTEJIbHBIHN.

IToaromMy MOMKHO CUHTaTh, 4TO cywecmeyem
moabko d8a poda 3neKmpuieckux 3apaios.

IIpogenarHbie HAMH ONBITHI MIOKA3BIBAKOT, YTO
mena, umeujue IneKmpuieckue 3apaidsvi
00UHAKO0B020 3HAKA, 63AUMHO OMMANKUEA-
omes, a meaa, umeroujue 3apadsv. nPOMUE0o-
NOMOMHHOZ0 3HAKA, 63AUMHO Npumazuéa-
romes.

1. Kax B3auMOJeHCTBYIOT APYT ¢ ADYIOM ABe 3G0HUTOBbIE NAJOYKH, HA-
3JIeKTPU30BaHHEIE TpeHHEeM o0 Mex? 2. KaK nokasaTs, 9TO CTeKJIAHHAA Oa-
JIOYKA, HA3MEeKTPHU30BaHHAA TPEHHEeM O IIENK, UMeeT 3apAjd APYroro po-
Aa, 4eM 3apayn 200HMTOBOM TANOYKM, HASJIEKTPUSOBAHHOH TpPEHHEM O
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mepeTh? 3. Kakue 1Ba pojia aleKTPUYECKHX 3aPAN0B CYIIECTBYIOT B IIPH-
poze? 4. Kak B3auMOJeHCTBYIOT Tejia, HMeIoule 3aPAALI OJHOTO 3HAKA}
pasHoro sHaka?

1. MOKHO JIH HA KOHIAX CTEKJAHHON MAJIOYKY TTOJYYHUTH OJHOBPEMEHHO
PasHOMMEHHBIE 3aPALLI?

2. Ha ménxoBoif HUTH BHCHT 3apaKeHHasn OyMaxkHas runsa3a. [Ipegmoxure
crocob onpeneleHHA poga 3apAnga rHab3hbl.

1. BosepmuTe ManeHbKHH Kycodex BaTKH. HasneKTpuayiiTe miaacTMaccoByio
pacyécKy M IOZHECHTEe €€ K BaTke. BaTka HasIeKTPH3YeTCH U IIPUTHHET-
cH K pacuécke. Peaxo 6pHYB pacuécKy, OTOPBHTE BATKY M ObICTpO nojse-
OHUTE pacuyécKy moJ BaTKy. [loueMy BaTKa niasaeT B BO3aAyxe?

2. HaaxerTpuayiiTe 0IHH BO3AYINHBIN IADHAK O raseTy, APYroid — o KYyCcox
mepeTAHON MaTepuu. [lofBeckTe UX HA HEKOTOPOM PACCTOAHUH JPYT OT

apyra. Ilouemy oM npuTarusaioresa?

E¥]  anextpockon

OJIeKTPU3AL U TeJ MOKET OCYIIEeCTBIAThCA He
TOJIBKO TIpU TpeHuu. Hampumep, ecau IIPpHKOC-
HYTbCA K TeJy KaKuM-aub0 IIpeJBapHUTeabHO Ha-
2JIEKTPM30BAHHBIM IIPEAMETOM, TO OHO 3JIEeKTpPH-
3yeTcs.

IMoxHecéM HAadIEeKTPU3OBAHHYIO 300HHUTOBYIO
MaJIOYKy K I'MIb3e, M3TOTOBJEHHOM M3 MeTaJlJIf-
4yecKOo# (GOJBrid W BHCAINEH Ha NIETKOBON HUTH
(puc. 33). 'mnn3a cHavasa OpUTAHETCA K IAJIOY-
Ke, 3aTeM OTTOJKHETcA oT Heé, OueBHUIHO, THJIbL-
34, KOCHYBINUCEH TAJ0YKH, [IOJIYYINIA OT HEé OTPH-
HaTeJbHBIHA 3apAj., OTO IPEANOJOKEHHE MOKHO
IIPOBEPUTH, €CJIH K YViKe 3apAKeHHON I'JIb3e NoA-
HeCTU HasJIeKTPHU30BAHHYK O HIEJIK CTEKJAHHYIO
naJjiouKy. 'uib3a, KOTOpas TOJLKO YTO OTTOJIKHY-
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Puc. 33. DieKTpUsaN A MHJILAEI

Puc. 34. O6uapyxenue
8apsALa ¢ IOMOIIBIO
2JIEKTPOCKOIA}

a — He3apsAKeHHOT0;
0 — 3apAKeHHOT0

Jack oT 960HUTOBOM HAJOYKH, NIPHUTATUBAETCA K
CTEeKJIAHHOM,

C momomisio oA0OHBIX ONILITOB MOYKHO 00HADY-
JHHUTB, UTO TEJ0 HAdJIEeKTPU30BAHO, T. €. eMy Cc0o006-
IIEH aJleKTpu4YecKuii 3apsan. Ha paccMoTrpeHHOM
(u3nYeCKOM ABJEHUH OCHOBAHO JleHCTBUE 3INeK-
mpockona (OT rped. LeKmpoH U CKOneo — Ha-
OarogaTrb, 00HAPYIKHBATE)., OJEKTPOCKOI — 3TO
npocTedni npubop A/ O0HAPYIKEeHU 3JIEKTPH-
YeCKHX 3apAmOB B IPHUOGIH3UTENBHOIO OIpeneJie-
HUA WX BeauuuwHbl. I[IpocTedinuii MKOJILHBIHR
aJleKTpocKkon m3obparkéH Ha pucyHKe 34. B HéM
MeTaJIMYEeCKHUH CTepPXKeHb C JIMCTOYKAMM IIPOILy-
1IeH Yepes IJIaCTMacCOBYI0 IPOOKY, BCTABJIEHHYIO
B MeTaJnuyeckuit koprnye. Kopnye ¢ o6eux cro-
POH 3aKpHIT cTéKJaMu. Eciu K He3apaKeHHOMY
3JIEKTPOCKOILY IIOAHECTH, HanpuMep, 3apdAKeH-
Hy0 300HUTOBYIO HAJOYKY, TO €ro JIENeCTKH pa-
so#iayresa (puc. 34, a). Ecau K noJIoKHUTENALHO 3a-
PAMEHHOMY BJIeKTPOCKOINY IIOJAHECTH TeJIO, MMelo-
1ee 3apsaj] TOro JKe 3HaKa, KaK dJIeKTPOCKOI, TO
€ro JUCTOYKHM pasoiinyrca cuabHee., Ilpubnwmixas
K 3JIEKTPOCKOIIY TeJi0, 3apsKeHHOe IIPOTHBOIIO-
JIOXKHBIM 110 3HAKY 3apAfoM, 3aMeTHM, YTO YIOJI
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Puc. 35. DuiexrpomMeTp:
@ — BHEIUHWH B

0 — MexXaHHuaMm 3a-
PAOEH

MKy JIACTOYKAMHM JJIeKTPOCKONA YMEHBIIUTCH
(puc. 34, 0).

Takum oOpasoM, 3apANCeHHbLU 3aAeKmpocKon
noseoasem OOHAPYHCUMb, KAKUM 3apadom HQa-
ANEKMPUI0BAHO MO ULU UHOE MeO.

I1o OTKJIOHEHUWIO JIMCTOYKOB SJIEKTPOCKOIIA MOK-
HO OIpEAEeJIHTh TAKYKEe, YBEIHYUIICA WJIA YMEHb-
IIHJICA ero 3apazn. Yem Gosrbine yroj, Ha KOTOPBIi
pasofayTca JHCTOYKH SJIEKTPOCKOIA IPHA ero
2JIEKTPHA3AIMA, TEeM CHJIbHEee OH HadJIEKTPH30-
BaH. 3HAYHUT, TeM OOJBINUHA 3TEeKTPUUECKHUH 3a-
PAL HAa HEM HAXOJUTCH.

CyiecTByeT eié OOAMH BHJ 3JIEKTPOCKOIA —
anexmpomemp (puc. 35, a). B sém BMmecTo Je-
[IeCTKOB HA METAJJIMYECKOM CTep)KHe VKpeILIeHa
crpesiouka — B. OHa, 3apskasich OoT cTep:kHA D,
OTTAJIKMBAETCHA OT HEro M OTKJOHAETCH Ha HEeKO-
TOPEI yroa (puc. 35, 0).

1. Kark nipu moMoIin JaucTodkos bymaru obmua-
PVKHTh, HA3IEKTPH30BaHO JH Teao? 2. Onwm-
LIUTE YCTPOMCTBO IIKOJBHOIO 3JEKTPOCKOIA.
3.Kak 0o yriy pacxoxAeHHA TUCTOYKOB 2K~
TPOCKOIIA CYAAT 0 ero sapazne?

§ 27 3NEKTPUYECKOE NONE
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OnpITHI, MO3BONAKIINE O0HAPYKHATL NIPUTANKE-
HHYE WJH OTTAJIKMBAHHE 3apAKEeHHBIX TeJ, yoerx-
NalOT HAc B TOM, 4YTO aJJeKmpuiecKue 3apadbl
sszaumodelicmeyiom Ha paccmoaruu. Ilpuaém
yeMm GamiKe APYT K APYTY HAXOLATCHA HABJIEKTDH-
30BaHHEBIE TeJIA, TEM B3aHMMOJeHCTBHE MeXXIy HHU-
MH CHJILHEe, 4eM Jajblile — TeM cjaabee.

IIpu usyuyeHnn MeXaHUKH MBI BUJEJH, YTO Aei-
CTBHE OJHOTO TeJja Ha APpYyroe NpoucXOJHUT HEIIOo-
CpeJCTBEHHO NpH uX B3aumojeiictsnu., Kax xe
00 BACHUATH B3aMMOIeHCTBME HADJIEKTPU30BAHHBIX
Ten? B Hamux orkITaX HAAJTEKTPU3OBaAHHEBIE TeJla
HaXOAWJIHCh APyl OT Apyra Ha HEKOTOPOM pac-
crogHur. MoKeT OBITH, AeiCTBHE OLHOIO HAdJeK-



Puc. 36, 3aparreHHETHT
9J€KTPOCKOIL HOJ KO-
JIOKOJIOM BO3AYIIHOTO
Hacoca

Puc. 37. 3aBucumMocTh
neHCcTBHA 3JeKTpHYe-
CKOT0 IIOJIA OT
PacCTOAHMA IO 3apaga

TPHU30BAHHOIO TeJla Ha APYyroe nepenaercs depes
BO3JyX, Haxoaamuitca Mexay Tearammu? OaHAKO
3apsKEeHHbIE Tejla B3auMO/[eficTBYIOT U B 0e3B03-
OIYVIIHOM npocrpaHcrBe. Ecau noMecTuTh 3aps-
JKEHHBIH 9JIEKTPOCKON IIOJ KOJIOKOJ BO3AYIIHOI'O
Hacoca, TO JJHCTOYKH 3JIEKTPOCKOIIa IMO-IIPpEeXKHe-
My OTTAJIKHBalOTCH APYyr oT apyra (puc. 36). (Us-
IoJ, KOJOKOJIa BO3AYX OTKauyaH.) HWsyueHuem
B3aMMOJEMCTBHUSA JJEeKTPHYECKHX 3apAN0B 3aHH-
Maauchk anrauiickue pusuxku Matixa Papadell
u Hauceiime Marceenn.

B pesysbraTe 4JIATEIBHOI0 U3YUYEHHUA dJEKTPH-
YeCKHX ABJIEHWH YCTAHOBJIEHO, YTO BCAKOE 3aps-
JKEHHOE TeJIO OKPYIKeHO 3J1eKMPULECKUM NOSEM.

DJIeKTpHYecKoe 11oJie — 3TO0 0cobBIi BUJ MaTe-
PHH, OTJIHYAIOLIUICS OT BelllecTBa.

Hammu oprasel 4YyBCTB HEe BOCIHPHHHMAIOT
anexTpudeckoe noge. OGHaAPYXHUTH IOJIE MOKHO
6imaromapsa ToMy, 9TO OHO JAeHCTByeT Ha BCAKHH
HaxoAAUIuiica B HEM 3apAx. UMerHO aTUM # 005-
ACHSETCS B3aMMOAEHCTBHE HA3JIEKTPU30BAHHBIX
TeJ. DIeKTpUYdecKoe 1oJie, OKPysKaloliee OIUH U3
3apsAJIOoB, NEWCTBYET ¢ HEKOTOPOH CHJIOW Ha ApY-
roii 3apsj, IOMEeIEHHBINA B [10JIe IIePBOro 3apAja.
U saobopor, ajieKTpUUeCcKoe II0JIe BTOPOTo 3apAia
JedCTBYeT Ha TePBLI.

Cuna, ¢ KOTOpPOM 3JeKTPHYeCcKoe IoJie JeHCTBYeT
Ha BHECEHHLIH B HEro 3JeKTPHYecKHil 3apan, Ha-
3bIBAETCHA IeKTPHYeCKOH CHII0H.

Korga Mbl TOAHOCHIHN 3apAKEHHYIO TAJOYKY K
3apSAMKEeHHON I'Mib3e, TO HAOIIOIATN OTTAITKUBA-
HUe Iuiab3bi. MBI TeM caMbBIM OOHApPY:XHBAIH
OJEKTPHYECKOE IT0JIe IAJOYKH IO ero AeHCTBHIO
Ha 3apsan, HaxonAuiica Ha ruab3e. Ho U ruissa
CBOMM ITOJIEM JeHCTBOBAA HA 300HNUTOBYIO IIAJI0U-
Ky. Takum ob6pasom, 8 cayiae Ha3LeKxmpu3o6an-
HbLX mea Habawdaemca e3aumodelicmaue.

MHuoroumncieHHBIE OIBITHL IO3BOJIAIOT CAEJNATH
BBIBOJI O TOM, ¥mo B0AU3U 3APANEHHO20 Mmena
deiicmeue noas culbvHee, a no mepe yoareHus om
Hezo Oelicmeue noJs ocaabesaem.
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Tak, DOgHECEM K I'MJIb3e HAJOYKY, HMEIOLIVIO
3apsA] IPOTHBOIOJOMKHOTO 3Haka. Ilo mepe npu-
OMMIKeHMA MAJOUKHM K T'HJIb3e YroJl OTKJIOHeHHHA
rUIb3sl 6yaer yBennunBaThes (puc. 37). Cienosa-
TeJbHO, YeM OJIMKe PACIIOJIOMKEHBI 3apAKeHHbIe
Tena, TeM CHJIbHee NeHCTBHE MO,

ITockonbpKy Ha a0060# 3apsj, HAXOAAIIUNCH B
3JIEKTPUYECKOM [oJie, AeHCcTByeT CHJia, 3HAYHT,
NPy IepeMelleHHNHU 3apfAia IIoJeM CcOBepIiaeTcd
pabora. A eciu mose cIroco6HO COBepIINTHL pabo-
Ty, TO OHO obsazaeT sHepruei.

1. OnHInHUTE ONBIT, KOTOPHIH MOKA3LIBAET, UTO 3JEKTPHYECKOE B3AMMO-
jgeiicTBHe nepeaaéTcsd He yepes Bo3iyx. 2. YeM oTauuaeTcs MpocTpaHeT-

BO, OKPYKAKIIee HA3JIEKTPH30BAHHOE TEJ0, OT MPOCTPAHCTBA, OKPYIKAIO-
LIEr0 HeHasneKTpu3opanHoe Teso? 3. Kak MoKHO OOHADYKHTEH 3NeKTPH-
geckoe none? 4. Kak maMeHAeTcA cuia, JeHCTBYIOIASA HA 3apAKEHHVIO
TUIb3y OpH YZAJIEHHH eé oT zapaxeHHoro tena? Kak aTo mokasaTh Ha
onsrre?

Kyna 6yayT asuraTbes OTPHIATENLHO 3apAKEHHbIE NYIUWHKY, IOMAB-
e B 3JIeKTPUUECKOe IoJIe MOTEPTOoi MexoM 300HNTOBOM nalouKu?

K sapsaxeHHOI IHIb3e TOAHECAH MATOYKY, MMEIOIYIO 3apA] TPOTHBOMIO-
JNOKHOTO 3HaKa. Kak Oyzer MeHAThCH OTKJIOHEHHE I'HIIL3kl 110 Mepe MpH-
onmxenus nansouxu? ITouemy?

OENUMOCTb 3NIEKTPUHMECKOIO 3APAJA. 3NEKTPOH

Bawm y»xe usBecTHO, uTO AJA 00'BAC-
HEHUA TeIJIOBBEIX SBJEHWH Heobxomgm-
Mbl 3HAHHUA O MOJIEKYJSPHOM CTPO-
€HHU BellecTBa. BO3MOKHO JH C II0-
MOIOBIO IPEACTABICHHAN O MOJIEKYIAD-
HOM CTPOEHHH BelecTBa O0BACHUThH
ABaeHune ajgexTpusanuu? WasBecrHo,
4T0 B 00BIYHOM COCTOSHHH MOJEKYJIBI
M aTOMBI HE HMEIOT 3JIEKTPHUECKOTO
aapana. CremoBaTenbHO, HENIB3A 00H-

Puc. 38. Rapazxa SCHUTH BJIEKTPUBAIIAI0 UX IepeMele-
DIEKTPOCKOIIA HueM. Ecin Ke OpeAnooKUTh, 9TO B
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NpHPOJE CYILLIEeCTBYIOT YACTUIILI, MMeIO-
mMe 3JeKTPUYECKU N 3apAj, TO IpH Je-
JIeHMH 3apfAna AoJKeH ObITh o0Hapy-
JKeH Ipezes JeJIeHnd,

Puc. 39. [lexumocTs
ANMERTPHIECKOr0

sapajaa

MHWNNTUKEH POBEPT

IIpoxenaem cieAyiOUIMA OMBIT. 3a-
pAauM saeKTpockon (puc. 38), a saTem
IpH HOMOILM MEeTAJIHYecCKON ITPOBO-
JIOKM COeJMHUM ero ¢ JpyruM, Hesaps-
JKeHHBIM dJIeKTpockorom (puec. 39).
Kax TOJBKO MPOBOJOKA KOCHETCS IIa-
PUKOB 060UX BJIIEKTPOCKOIIOB, TO II0JIO-
BHHA 3apsja [epBOro Iapa mepenaér
Ha BTOPOIL.

DT0 3HAYUT, LIMO NEPEOHALANbHbLU
3apad nodeauncs Ha 06e pasrbvie yac-
mu.

Eciu K mepBOMY 3JI€KTPOCKONY, Ha KOTOPOM
ocTasack IOJOBMHA IIE€PBOHAYAJNbLHOI'0 3apsana,
CHOBA IIPUCOEAMHUTH HEe3apAKEHHBIH 3JIEKTPO-

CKOII, TO Ha HEM OCTAaHEeTCHA i OT IepBOHaA4YaJdbHOI'O

sapaza. Takum ke 06pa3oM KaskAbIH U3 9TUX Pas-
JIETEHHBIX 3apsAJ0B MOXXHO CHOBa IOJENUTH Ha
JiBe paBHBIE YaCTH U T. J.

CymiecTByer iu ipezesn aenenns sapsaga? He mo-
KT JIF IMOJNYYHUThCA 3apAJ TAKOM BeJIMYUHbBL, KOTO"
PBIit VKe He MOAAaETCH AabHeleMy AeJeHnuo?

Yrobsl OTBETHTh HA 9TH BONPOCHI, NPHIIIOCH
npoBecTu emé Gojee CJIOKHBIEe ONbITHI. [leso B
TOM, UTO OCTABIIHWICA Ha IIape 3JIeKTPOCKOIa 3a-
pPHJ CTAHOBUTCHA TAKUM MAJBIM, UTO IPH IOMO-
II#A 3JIeKTPOCKOIIA ero 00HapyUATh HEBO3MOJKHO.
C sTOH 1eNbio LA AeJJeHUs 3apAna Ha MajJleHbKHe
NOPIMM ero IiepejaBajy He IIapam,
a MaJleHbKMM KDPYNHMHKaM MeTalljia
UM xugkoctu. [locne yero uaMepsaau
3apsajl, ODOJYYEHHBIH HA 3TUX MalleHb-

AMEDHKEHCKHI GUIUK-IKCNEPUMEHTa- KUX TeJlaX, KOTOPBIA OKa3ancA B MHJI-

T0P. ONbITHBIM NYTEM 0Ka3a/ CywecT- JHapAbl MUWLINAPAOB Pa3 MEHBIIE, YeM

BOBaHWe YacTWL C HaWMEHbLUKWM 3apA-
nom. Naypeat HoBenescHoW npeMun

B PAcCMOTPEHHBIX HaMM ONBITAX (CM.
puc. 38). Ho nanbiite onpeseIéHHON Be-
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JUYAHBI 3apAJ PasfeJuTh He yAaBaJock. JTO I0-
3BOJIAJIO IPEANONOMUTE, YTO cyujecmayem 3aps-
HCEHHAA HaCMUUQ, KOMOpas umeem camvlic ma-

AbLl 3apAad, komopwLil pa3denumb He803MONCHO.,
CymiecTBoBaHMe MenbYaMINIMX YACTHUI], KMEH-
IUX HaMMEHBIIUH 3JIeKTPHYeCKuil 3apsax, ObI-
JIO I0OKa3aHO MHOTMMH onbITaMu. Takue ONBITHI
IPOBOJAMJIM COBETCKUM yuéHbIi A6pam Pédopo-
euy Hogpe n amepurkaackui yuessrii Pobepm
Munnuxen. B cBOMX OnbITaX OHU BJIEKTPH30-
BATH MeJIKHe IBIJIMHKY OUHKA. 3apaj

WOODE ABPAM OEQOPOBUY TMBIJIMHOK MEHAJHW W BeIUMcaaau. Tak

(1880—1960)

Poccuiickuil (pusuk, aKafleMHAK.
Coznarent poccHiicKo# HayIHOMN

IOCTYIaJd HEeCKOJbKO pas. IIpu aTom
3apA OKAa3BIBAJNICA KaMIBIA pas napy-
ruM. Ho Bce ero nameHesEus ObLIX B IIe-

mxorkl. IIpOBOMHII HeCIe10BAHUA Joe gucyo pa3 (t. e. B 2, 3, 4 u T. 1.)
110 U3MEPEHHIO 3aPALA K TPOHA. GOTBIIIE HEKOTOPOTO OIPEeAEJEHHOTO

HaUMEHbIIero 3apAana. ITOT Pe3yJbTaT

MOKHO O0BACHUTL TONBKO Tak. K mki-
JHHKE IUHKA IPHCOeSHHAETCH HJIHA OT Heé oT-
AefgeTcs TOJNbKO HAUMEHbINUKR 3apan (Man 1ejoe
YHCJI0 TAKHUX 3apAA0B). ITOT 3apAl JAJbIIe ViKe
He HenuTcda. HacTHily, UMeOIIy0 caMblil MAJIeHb-
KU 3apall, Ha3BaJIH INLEKMPOHOM.

JIeKTPOH OYeHb MaJ. Macca 3JIeKTpOHA paBHa
9,1-103! xr. 9ra macca npumepno B 3700 pas
MeHbIIIe MacChl MOJIEKYJIBI BOAOPOAA, KOTOpAas AB-
JIIeTCA HAMMEHbINEeH U3 BCeX MOJIEKYJI.

DJIeKTPUYECKHAH 3apfA)l — BTO OJHO U3 OCHOB-
HBIX CBOMCTB 3JieKTpoHAa. Henb3s mpeacTaBuTh,
YTO 3apAk MOKHO CHATH ¢ ajekTpora. OHM HeOoT-
JIeTUMBI IPYT OT ApVra.

DIEeKTPHUYCCKUH 3apsag — Imo Quau-
yeckaa eeauyurna. OHa obosHauvaeTcs

KY/IOH LAP/Ib OTHOCTEH OYKBOU ¢. 32 eIUHUIY JIEKTPHUYECKOTO

(1763—1806)

DpaHny3cKAH QHU3UK, BOCHHBIA HH-

sapaga npuHaAT KyJaoH (Kax). 9ra emgu-
HHUIla Ha3BaHA B 4YecTh (hpaHIy3CKOIO

scerep. Maobpén npubop nua yerano- PU3HKa [llapas Kyaona.
BJIEHIA OCHOBHBIX 38KOHOB SJIEKTDH- B.HGH.TI)OH — YacTHUuia ¢ HaMMEHb-

YeCKOI'0 ¥ MATHUTHOTD B3aUMOIeleT-

BHIA.
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UM OTPHIATEJbHBIM 3apazoM. Ero
3apan paseH —1,6+ 10719 Ka.



|? CTTT 1, Kak Ha onbiTe IOKA3ATh, YTO 3TeKTPUUECKHil 3apal AeIMTCH Ha yacTn?

o 2. Umeer au sreKTpudeckuit sapax npegen neaumoctu? 3. Kak nassamn
YACTHIY C CAMBIM ManwM sapazom? YUTo Bbl sHaeTe 0 3apAje U Macce
aJleKTpoHAa?

EEE]  crroenue AtomoB

ATOMBI pa3HEIX dJIEMEHTOB B OOBIYHOM COCTOSA~
HUHM OTJIMYAKOTCA APYT OT APYyra 4MCJIOM 3JIeKT-
POHOB, ABHIKYILIMXCSA BOKPYT Aapa. Tak, B arome
BOJOPOZA BOKPYT SApa JBUMXKETCS OUH 3JIeKTPOH,
B aTOMe Teausi — JBa dJeKTpoHa. EcTb aTroMsbl
¢ TpeMs, 4eThIPbMs dJIEKTPOHAaMHM U T. J. BoKpyr
Apa aToMa KUCJI0opoja ABHKETCA 8 3JIeKTPOHOB,
wmenesa — 26, ypana — 92 sneKTpoHA.

Ho Bcé e 2.1a68HOIL XAPAKMEPUCIMUKOL OArHO-
20 XUMUYECKO20 INeMeHma A8AACMCs He YUCTO
2/1eKmpoH08, a 3apad adpa.

Ileno B TOM, 4TO 3JIEKTPOHBI MOI'YT MHOTJA OT-
pHIBATHCS OT ATOMA M TOTAA 001Ut 3apAf 9JIEKT-
POHOB B aToMe M3MEHHTCsA. 3apsAj Ke fAapa usMe-
HHUTb OYeHb TPYAHO. A €CJIM OH UBMEHUTCH, TO O~
JIVUUTCH YoKe APYTrod XMMUYECKHUil 9JIeMeHT.

Tak Kak 3apAn sApa paBeH nNo abCOJIOTHOMY
3HA4YEeHUI0 OOIeMy 3apsay 9JEeKTPOHOB aToMa,
MOJKHO IIPEAIOJOMHATE, UTO 8 COCmase Adpa Ha-
x00AmMca NOJLOHUMELLHO 3APANECHHBLE “HACTU-
ybi. Ux Hassaau npomonamu. Macca nporosa
1,67+10°27 kxr, uro noutu B 1840 pas Ooasniue,
yeM Macca 3JeKTPOoHA.

Bapsaj NpoTOHA IOJIOXKUTENeH U paBeH 1o abco-
JIIOTHOMY 3HAYEHMIO 3apALY 3JIeKTPOHA.

HNanpHelnee N3yYyeHNe COCTaBa AAPa IO3BOJIH-
JIO OPeAIoNOMKUTh, YTO, KPOMe NPOTOHOB, B Sk~
pax aTOMOB COJep:KaTcd eIé HelmpaavHbie (He
umerowue 3apada) wacmuyst. OHEM DOTYURIA
HaszBaHWe Heumporoé. Macca HEHTPOHA He Ha-
mMHEOTO0 60JBIIIE MACCHL IIPOTOHA.

Urak, cmpoenue amoma maKogo: 6 Yenm-
pe amoma Haxodumca Adpo, cocmoauee u3
NpPOMOH0E U HeliMmpPOHOE, a 60KpYy2 Adpa 06u-
HYymcea INeKmpoHbl.
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Puc. 40. Mozenu = =
ATOMOB: @ — BOJOPOJA; " -
0 — renuf; 8 — IATHA a) 6) 8)

Ha pucyske 40 moxasaHbl MOJEJIHM AaTOMOB BO-
popoaa (puc. 40, a), reaus (puc. 40, 6) u aurusa
(puc. 40, ). IIpororsl 0603HAYEHBI HA PUCYHKE
KPYKaMU CO 3HAKOM «+», HEHTPOHBI — CePLIMHU
KPYMKKaM# (COOTHOIIEHHE pasMepPoOB WU PaccTos-
HU HA PUCYHKe He CODJIIAEHO).

HamomauM, 94TO aTOM B II€JIOM HE UMeeT 3aps-
a, OH HeumpaJjeH, IOTOMY YTO IOJOMKHUTeILHBIR
3apAx ero A[pa paBeH OTPULATEILHOMY 3apany
BCeX ero sJIeKTPOHOB.

Ho arom, moTepABmIH#i OAMH HJIM HECKOJIBKO
9JIEKTPOHOB, YK€ He HABIAETCA HENTPaJbHBIM,
a OyaeT MMeTh MOJIOMKUTENbHEBIN 3apa. Ero Hassl-
BalOT TOI'JIA NOLOHCUIMELbHbLM WOHOM.

Habmronaercs n obpatHoe. JIMIIHUA 371€KTPOH
[IpHCOeAHAETCA K HefiTpaabHOMY aromy. B aTom
caydae aToM npuobperaeT OTpULIATEIbHBIN 3apAT
U CTAHOBHTCHA OMPUYAMENAbHBLM UWOHOM.

1. Yem oTAHUAIOTCS APYT OT APYTA ATOMBI PABIAYHBIX XHUMHUYECKHUX 3J1e-

menTOoB? 2. YTo ABNAETCA IIABHON XaPAKTEPHCTHKON IAHHOTO XUMHYEC-
koro anemenTta? 3. Kaxme wyacTuusl BXOAAT B coctaB azxpa? 4. Kaxoso
CTPOEHHEe ATOMOB BOJOpoaa, renus u autua? 5. Kax obpasyiores momo-
JKUTEJBHEIe M OTPHIATEILHBIE HOHBL?

-

B anpe aroma yruepoga cogepskures 12 uactun. BoRpyT AApa ABHMKYTCHA
6 snexTporos. CkoIbKO B AApE 3TOTO ATOMA NPOTOHOB U CKOJIBLKO HEHTpO-
HOB?

Ot aToMa re/ius OTAENUICH OfKH BJIEKTPOH, KaK Ha3bIBAETCHA OCTABIIASN-
ca yactuna? Kakos eé sapan?

CyImecTByIOT /1M ATOMEI € 3aPHAA0M AADA MEHLITAM, YeM 3apsj MpoToHa?



EEl]  oBLACHEHME SNEKTPUMECKMX SIBNEHMIA

OnexTpusaums:

a — CTEeHNAHHOW nanoy-
KM TDEHWEM O WENK;

6 — 360HUTOBOM Nanoy-
KW TREHKHEM 0 MexX ]

Bam y:xe M3BECTHO, 4TO BCe TeJjla COCTOAT M3
aToMOB. B KasKJa0M aToOMe YHCJI0 IPOTOHOB U YUC-
JIO 3JIeKTPOHOB OAWHAKOBO, [IOATOMY B OOBIUHBIX
YCIIOBMAX 00wee HUCao 3IeKmpoHo6 B 1I000M Te-
76 paBHO obwemy 4ucay npomoros B HéM. Bcee
3JIEKTPOHEI OMWHAKOBBI, X KaM /bl U3 HUX UMEeT
HanWMeHBIIHWil OTpUIlaTeNbHEIH 3apaa. Bee nmporo-
HBEl TaK;Kke OJMHAKOBBI, M Ka’KIBIH MMeeT II0JI0-
JKUTEJbHBIN 3apAk, PABHBIA 3apANY 9JIEKTPOHA.

Wrak, cymma 6cex ompuyamenvhblx 3a-
padoe 6 mene paéna no abCORIOMHOMY 3HA-
YEeHUI cYymMme 6CeX NONLOHUME/LbHbLX 3ApPA-
doé, u meno 6 yenom ne umeem 3apada. Ono
arexmpuiecKu HeumpaisHo.

Ecau e HedTpaIbHOE TeJIO IPHOOPETET 3JIeKT-
POHEIL OT KaKoro-Hubyas Apyroro Teja, TO OHO 10~
ayuuT orpunarenbHbiii 3apan. Takum obpasom,
meJso 3apAXNeHO0 OMmpuyamenbHo 6 mom ciyiae,
ecau oHo obradaem w3bblmoiHblM, N0 CPABHEHUIO
€ HOPMAABHBLM, YUCIOM 3NEKMPOHOS.

A ecytu HeliTpasibHOE TEJIO TepAeT 3JeKTPOHBI,
TO OHO ITOJIyYA&eT MOJOKHUTeAbHbIH 3apaz. Ciaeno-
BaTEJbHO, Mmeno ofaadaem noioxumenbhblm 3a-
padom, ecau y He20 HEAOCMAMOLHO INEKMPOHOS.

TaxuMm 06pasoM, TeJO 3JIeKTPU3yercd, T. €. 110~
JydaeT aeKTPUYECKHUI 3apsaj, Kora OHO Mpuoo-
peTaer Uiy TepAeT dJIEeKTPOHLL.

Korpa s60HMTOBYIO ITAJTOYKY TPYT O IIEPCTh, TO
OHA 3apsiKaercs OTPHIIATEJNBHO, a ILIepCTh IpH
BTOM — TIOJIOMKUTEJIBHO., JTO O0BACHACTCA TeM,
4TO IPHM TPEHUU 3JEKTPOHBI IEePeXOAAT C IIePCTH
Ha B00HUT, T. €. ¢ TOTO BEIlecTBa, B KOTOPOM CHJIbI
MPUTSKEHUsA 2JIeKTPOHOB K AAPY aTOMa MeHBIe,
HA TO BEIIECTBO, B KOTOPOM 3TH cuisl Gonenre. Te-
Tephb B 900HUTOBOM natouyke 6yaeT U30BITOK 3JIeKT-
pPOHOB, a4 B KYCKe IIIepPCTH — HeJ0CTATOK.

Kak moxassIBaeT ONBIT, 3aPALb! IIEPCTH U 960-
HUTOBOH IAJOYKY PABHEI 10 a0COJIIOTHOMY 3Ha4e-
HU10. Beab CKOJBKO 3JIEKTPOHOB YIILJIO C [IePCTH,
CTONBKO ke UX NpubaBuiocs Ha 900HUTE. 3HAUMT,
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IIpH 9JIEKTPH3alMX TeJl 3apsaAbl He CO3JalTCH,
a TOJIBKO pasfensorcsa. JacTh OTPUILATENIbHBIX
3apAN0B IePEXOIUT C OJHOT'O TeJIa Ha APYTroe. JKc-
[IEPUMEHTAJIBHO YCTAHOBJIEHO, UTO MPH 3JIEKTPHU-
3alMM TeJl BHIIOTHAETCS 3aAK0H COXPAHEHM S IIeKT-
PHYECKOro 3apsaa.

Aunrefpanyeckas cymMma 3JeKTPHYECKHX 3aPANOB OCTASTCH MOCTONHHOM
TPH JI00BIX B3AUMOIEHCTBHAX B 3aMKHYTOM CHCTEMe

Puc. 41, 3apsajaka ssex-
TPOCKOTIA C TOMOIIBIO
MeTanIWIecKoro
CTePICHA
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rjge ¢ — 2JeKTPHYEeCKUH 3apAl.

3aMKHYTOH CYMTAIOT CHCTEMY, B KOTODYIO M3-
BHE He BXOAAT M He BBEIXOAAT HAPYIKY 3JIeKTpHYe-
CKHeE 3apsAIEL.

3HadA CTPOEHHE aroMa, MOMKHO OOBACHHUTH
CYILIeCTBOBAHHWE IIPOBOJAHHMKOB W JUIIEKTPHKOB.
B aromax sneKTpPOHBI HAXOAATCH HA PasHbIX pac-
CTOAHUAX OT AApa (cm. puc. 40, 6, aapo auTHu),
VAaJléHHBIe 3JIEKTPOHEI cjiabee IPUTATUBAIOTCA K
Anpy, deMm baumixame. Ocobenno cnabo yaep>xusa-
I0TCA yIaj€HHBIE DJEKTPOHBI SApaMHd METAJJIOB.
[Tosromy B MeTaiax a1eKTPOHEI, Haubojee yxa-
JIEHHBIE OT si/ipa, IOKMUAAI0T CBOE MECTO U CBOBOJ-
HO JABHIKYTCH MEMAY aTOMaMH. OJTH
9JIEKTPOHLI HA3LIBAIOT CE0B0OHBLMU
anexmponamu. Te BemecTBa, B KO-
TOPBIX €CTh CBODOJHBIE BJIEKTPOHBI,
ABJIAIOTCSHA NPOBOOHUKAMU.

IIpn momomiu mpoBOAHHMKA — Me-
TAIJIHYECKOI'0 CTEPIKHA — COeLUHUM
He3apsAKeHHbIH 3JIEKTPOCKOII C OTPU-
naTenbHO 3apskeHHBIM. CBOGOAHEBIE
QJIGKTPOHBI CTEPXKHS OKa)XyTcsd B
AIEeKTPUYECKOM IIOJIe BapAKEeHHOI'0
3JIEKTPOCKONIA M HPHUAYT B ABHIKEHUE
110 HAaIIPaBJIEHHIO K HE3apPAKEeHHOMY
JJIEKTPOCKONY. B pe3yasTare ¥ 3TOT
3JIEKTPOCKOII 3aPAAUTCSH OTPHIlATEI -
HO (puc. 41).

B obonute, pesune, mracrMaccax ¥ MHOTHX APY-
M'UX HeMeTaJlJIax 3JIeKTPOHBI IIPOYHO YAEP:KUBAIOT-



Cf B CBOMX aTOMaX M HE MOT'YT JIBUTAThCH B DJIEKT-
puyeckom mnoJie. IloaToMy TaxKue BelllecTBa ABJIA-
IOTCH Henpo8oGHUKAMU, WITH OUILEKMPUKAMU.

Buanus 006 2JEKTPOHE M CTPOEHHM ATOMA IIO-
3BOJIAIOT OOBACHHUTH ABJIEHHE NPUTAKEHUA HeHa-
BJIEKTPU30BAHHLIX TeJl K HasJaeKTpHu3oBaHHbIM. Ilo-
yemMy, HANpUMep, NPUTATHBAETCS K 3apAKeHHON
MaJ04YKe TI'WjIb3a, KOTOPYI0 MBI IpeJBapHTeIbHO
He HasnexkTpusosaau? Beas MBI 3HaeM, UTO BJIEKT-
puYecKoe I1oJie JeACTBYeT TOJNBKO Ha 3apsaKeHHbIe
Tesa.

IHeno B TOM, 4TO B IHJb3e €CTh CBODOAHLIE
aaexkTponsl. Kak TONbKO runbsa Oyzer BHeceHA B
3JIEKTPHYECKOE [10JIe, 31eKmPOoHbL npudym 6 06u-
Jcernue nod deiicmsuem cun noas. Ecau nanodka
3apAKeHa I0JIOMHUTENBHO, TO 3JEeKTPOHBI Ilepei-
YT HA TOT KOHEIL M'MJIb3kl, KOTOPBIX PaCIIOJIOMKEeH
Onm)Ke K maJouke. ITOT KOHEIl 3apAAUTCA OTPH-
narejabH0, Ha NpPOTHBOMOMOMKHOM KOHILE THJIb3bI
OyeT HeOCTATOK 2JIEKTPOHOB, H 3TOT KOHEIl OKa-
KeTCH 3apAKEHHBIM MTOJOKUTENbHO (puc. 42, a).
OTpuIaTebHO 3apAKEeHHBIH Kpail r'uab3bl Ousxe
K HDajJouKe, II03TOMY THJIb3a NMPHUTAHETCS K HeH
(puc. 42, 6). Korza ruib3a KOCHETCS NAJ0YKH, TO
JACTh 3JIEKTPOHOB C Heé INeperaeéT Ha MOJIOMKH-

a) 6)
Puc. 42. [lepenaua 3aps/ia OT 3apAMXKEHHON TAJOUKY HE3aPAMEeHHON I'Hjlb3e
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TEJBHO BapAKEeHHYI Natodky. Ha ruasse ocra-
HeTCHA HEeCKOMIEHCHPOBAHHEIN IIOJOMHUTEIbHEIN
s3apsan (puc. 42, 8).

Ecau 3apsajg mepefaoT OT 3apAMKEHHOTO 1Iapa K
He3apsAXKeHHOMY M pasMephl I1apoB OJHHAKOBHI,
TO 3apAn pasgenurcsd momojaMm (cMm. puc. 39). Ho
eCcJId BTOPOM, He3apsaXeHHBIH miap Gosblire, yem
NepBbIN, TO HA Hero nepeisér 6osklle IOJTOBUHEI
3apsana. Yem 6oavwe meno, KOMoOpomy nepedam
3apad, mem Gonvwan wacme 3apada HA Hezo ne-
peiitdém. Ha aToM OCHOBAHO 3a3emJeHue — Iepe-
Jaua 3apsAaa semJie. 3eMHOUM IIap BeJIMK IO CPaB-
HEHHIO C TeJlaMM, Haxogamumucs Ha Hém. IToaro-
MY IPH CONPUKOCHOBEHMH C 3eMJEH sapsaKeHHoe
TEJIO OTAAET €if MOYTH BeCh CBOM 3apA] M HpaKkTH-
YECKHU CTAHOBUTCH 3JIEKTPUULCKH HeUTPAJIbHBIM,

ot 1L OB BACHUTE AJIeKTPU3alHIo TeJl IIPH CONMPUKOCHOBeHUH. 2. ITouemy npu

920

3MeKTPU3ANUY TPeHNEeM HAa TeJaX NOABIAIOTCA PABHEIE N0 abCONIOTHOMY
3HAYEHWIO, HO MPOTHBONIOJIOKHEIE 110 3HAKY 3apaanr? 3. Kak nepexaérca
THJIb3€e 3apAJ ¢ Tella, HABIeKTPH30BAHHOI0 OTPHIIATENBHO; TOM0MKHUTEIb"
HO? 4. OT 4ero 3aBHCHUT 3apAJ, MePexXoAAIUil HA HeHAdIeKTPH30BAHHOR
TeJIO IPH CONPHUKOCHOBEHHH €0 ¢ HABJMIEKTPU30BAHHEIM TenoM? 5. TToue-
MYy ODH 383eMJIeHAH IIOYTH BeCh 3apAJ] TeJIa VXOIHT B 3eMJI07

IToueMy MOKHO Ha3JIEKTPU30BATh TPeHHEM 300HUTOBYIO MAJIOUKY, 1epiKa
€€ B PYKe, a MeTAJLIINYEeCKHH CTEePKeHb HeJIbaA?

IIpu nanuBanun GeHHHA KOPIYC OEH30BO3A IPH MOMOIIN METAJLIHYECKO-
o IPOBOAHKUKA 00A34TEeIBHO COEIUHAINT C 3eMJIEH. 3a4eM 3TO AeIaiT?

IlnracTmaccoBas JuHEHKa, NOTEPTAA MIEPCTAHON TKAHBIO, MOJAYYMIA OT-
punaTeabHBINA 3apag. MsObITOK MM HELOCTATOK 3IeKTPOHOB 0DpasoBa-
CHA Ha TKaHU?

NPOBOAHUKH, NONYNPOBOAHUKU
U HENPOBOAHUKWU 3NIEKTPUHECTBA

IIpn wm3yyeHMH TeINJOBBIX SHBJEHMH TroBOpHU-
JIOCh, YTO IO CIOCOOHOCTH HPOBOAUTE TEILJIOTY Be-
IecTBa AeJIATCHA HA XOPOIIHe M IJIOXHe IPOBOJ-
HHUKH TeIa.



[To cnocobHOCTH HepenaBaTh dIEKTPUUYECKHE
3apsAajbl BEIECTBA TAKXKE [eJATCA Ha HECKOJBbKO
KJIACCOB: NPOGOOHUKU, NOAYNPOEOOHUKU B HENnpo-
600HUKU BIIEKTPHYECTBA.

IlpoBogEMKAMH Ha3BIBAKOT TeJa, Yepe3 KOTOpPhIe deKTPHYeCKHe 3apsaasl
MOTYT HePexXoaHTh 0T 3aPAKEHHOr0 TeIa K He3apaKeHHOMY.

Xopomiue IIPOBOAHMKH 3JIEKTPUYECTBA — 3TO
MeTaJJbl, I0YBa, BOJA C PACTBOPEHHBIMH B HeH
COJIAMM, KHCJI0TAMHA WM mejgodamu, rpacdur. Te-
JI0 UeJI0OBEKAa TaKiKe IMPOBOLHUT 3JIEKTPHYECTBO.
OTO MOKHO 00HAPY:KHATHL Ha omnkbiTe. [loTpoHEeMCH
IO 3apAMEeHHOr0 3JIeKTPOCKOoNa pyKoit. JIucroukn
TOTYAC OIYCTATCH. 3aps/l ¢ 3JIEKTPOCKONA YXOLUT
10 HAIleMYy TeJIy 4epe3 IMOJI KOMHATHI B 3eMJII0.

W3 MeTannoB ay4diine IPOBOAHUKH 3JIEKTpHUe-
cTBa — cepebpo, MeIb, ATIOMAHHAM.

HBII]]DBOI[HHRBM’.H HA3BIBAKOT TAKHEe TeJia, Uyepes3 KOTOPhIe JJIeKTPHYeCKHEe
3apfaabl He MOTYT MePexXoIHTh OT 3aPHKEeHHOr0 TeJia K He3apAKeHHOMY.

HenposopaukamMu 2J€KTpAYECTBa, HJIX Ou-
aneKmpuramu, ABNA0TCH 300HUT, AHTADS, hap-
¢op, pesuHa, pasIMYHBIE IJIACTMACCHI, INEJK,
KalpoH, Macjaa, Bo3ayxX (rassl). VMaroroBiieHHBIE
M3 AUBJIEKTPHUKOB TeJa HA3bIBAIOT U30AAMOPAMU
(oT mTaN. U30AAPO — YEOUHATH).

IonynpoBojHMKaMH HA3BIBAKT Teja, KOTOPSIE MO CIOCODHOCTH mepexa-
BATh JJIEKTPHUYECKHe 3apAalbl 3aHMMAKT IMPOMERYTOYHOE IOJIOKeHHe
Me&Iy NPOBOTHHKAMM M AHIICKTPHKAMH.

B npupoae mosaynpoBOJHUKH PACIpOCTpaHeHb!
HOCTATOYHO HIMPOKO. ITO OKCHUIABI M CYJIb(MuIbI
MeTalJIOB, HEKOTOphle OpraHHM4YeCcKHe BellecTBa
u ap. Hambonnniee npuMeHeHHe B TeXHHUKe Ha-
1K TepMAaHW 1 KPeMHEHIL.

I[HonynpoBOoAHUKH NIPY HA3KOM TeMIleparype He
IIPOBOJAAT JJIEKTPHUYECKHUN TOK M ABIAIOTCA OHU-
auekTpukaMu. OZHAKO IIPH MOBBINIEHUH TeMIle-
paTypel B NOJAYVIPOBOJHHUKE HAYMHAET PE3K0O yBe-
JUYUBATLCA UYHCIO HOCHTEJIEH 3JJIEKTPUUYECKOIo
3apsAna, ¥ OH CTAHOBHUTCA MPOBOTHHKOM.
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ITouemy 3To mpomcxoauT? ¥ TOJYIPOBOXHU-
KOB, TAKHX KaK KpPeMHHH ¥ repMaHuif, B y3Jjax
KPHCTAJLINYECKON PemIéTKH aTOMKEI KoJelJoTcsH
OKOJIO CBOMX IIOJIO}KeHHM paBHOBeCHH, U yiKe IIpH
remmnepatype 20 °C 5T0 ABUIKEHHE CTAHOBUTCA Ha-
CTONBKO MHTEHCHUBHBLIM, YTO XMMHUYECKHE CBA3HU
MeJKAy COCEJHUMHM aTOMAMH MOTIYT Pa3opBaThCAH.
Ilpu manpHeiilieM DOBBIIIEHUHU TeMIepaTyphl Ba-
JIeHTHEIE 9JIeKTPOHEI (3/1eKTPOHEI, HAXOAANIHEeC H
Ha BHeIIHed 000JI04Ke aTOMA) ATOMOB IIOJVIIPO-
BOAHHUKOB CTAHOBATCA CBOOOAHBIMHE, U IIOJ AeHCT-
BHEM 3JIEKTPHYECKOIO I0Jid B MONYIOPOBOAHHEKE
BO3HHKAaET dJIeKTPHYECKHH TOK,

XapaxkTepHO# O0COOEHHOCTHIO NOJIYIPOBOLHU-
KOB #ABJIAETCSA Bo3pacTaHHE HX IIPOBOAMMOCTH
¢ nosvluleHUeMm memnepamypbt. ¥ METANJIOB Ke
OpH MOBBIIIEHWH TeMIepaTypbl IIPOBOJHMMOCTH
YMEeHbIIAaeTCH.

CrocobHOCTE IMOJYHIPOBOJHUKOB MIPOBOJUTH
ANIEeKTPUYECKHH TOK BO3ZHHMKAET TaKyKe IPHU BO3-
JeMCTBUM Ha HUX CBETA, IOTOKA OLICTPBIX YACTHII,
BBEJIEHUU NIPUMecel 1 Jp.

HNameHenne 3JIEKTPOIIPOBOJHOCTH IOAYIIPOBOI-
HHKOB IIOI HeHCTBHEM TeMIepaTyphl IIO3BOJHJIIO
OPHMEHAThL HX B KadecTBe TEPMOMETPOB AJfA
3aMepa TeMOepaTyphbl OKpPYyJKalmlel cpeabl, IIH-
POKO TIPUMEHST B TexHWKe. C ero momomeio
KOHTPOJHPYVIOT ¥ IOAJAep;KHUBAT TeMIepaTrypy
Ha OIIpejieIEHHOM YPOBHE,

IloBrIIIEeHHE JJIEKTPOIPOBOLHOCTH BeIIeCTBa
IIOJ BO3JeMCTBHEM CBETA HOCHT HasBaHHE (omo-
npogodumocms. OCHOBAHHBIE HA 3TOM SABICHUU
npHOOPBI HAa3BIBAIOT GOMOCONPOMUBILEHUAMU.
@DOTOCONPOTUBJIEHHUA NPUMEHHIOTCA AJA CHIHA-
JU3aIMH ¥ B VIPABJIEHHMH [IPOHU3BOACTBEHHBIMH
mporneccaMu Ha pPaccTOSAHHH, COPTHPOBKE H3je-
aui. C UX NMOMOIIBI0O B S3KCTPEHHBIX CHUTYaAIHAX
aBTOMATHYECKN OCTAHABJIMBAIOTCA CTAHKH U KOH-
Beiiephl, IpeAyOpexad HeC4aCTHBIE CIIyYan.

Bnarogapa yAWBUTENBHEIM CBOMCTBAM IIOJY-
IIPOBOAHUKOB, OHM IIHPOKO HMCIOJB3YIOTCA IIPHU
CO3JaHUHA TPAH3UCTOPOB, THPHUCTOPOB, HOJYIPO-
BOAHHMKOBBIX AMOAOB, (DOTOPE3UCTOPOB M APYIOH



cIaoMHEHINIeH anmapaTypbl. llppMeHeHHe HMHTe-
rpaJibHBIX MHKPOCXeM B TeJie-, Pali0- ¥ KOMIObIO-
TEePHBIX Npubopax I03BOJIAET CO34aBaTh YCTPOM-
cTBa HeOOJBIIMX, 4 IOPOH W HUYTOMKHO MAJIBIX
pPasMepos.

1. Ha xaxue rpymnst JeJAT BEIecTBA [I0 CTIOCOGHOCTH NepeJaBaTh JJIEKT-
pudeckue sapazasl? 2. Kakoit xapakTepHO# ocofeHHOCTEIO 06/1a4a10T N0~
ayuposoauuru? 3. [lepeuncaure o6racTH TPUMeHEHUA TOJNYIPOBOIHH-
KOBBIX npubopos.

YNPAMHEHME 22

1. Tlouemy 3apAMEHHLIN HIEKTPOCKON PA3PAMXKALTCH, CJIH ero IIaPUKA Koc-
HYTBCH DYKOH?

2. Tlouemy cTep:KeHB 2JEeKTPOCKONA H3TOTABINBAIOT U3 MeTanna?

3. K mapury HesapsiKeHHOro 9JIeKTPOCKOIa NMOJHOCAT Tel0, 3apAaMeHHOoe
MOJIOIKHATENLHO, He Kacaschk ero. Kakoil 3apsa/i BOZHMKHET HA JIMCTOYKAX

saexTpockona?

310 MOBONbITHO...

MonynpoBogHukn

CnocoBHOCTL Tena K anekTpuaauuv onpeaenseTcs Hannymem cBo60AHbIX
3apanos. B nonynpoBoaHMKax KOHLUEHTpauus Hocutenen ceoboaHoro aapsaa
YBENWYMBAETCA C POCTOM TEMMEpPaTyphb!.

MpoBOAMMOCTb, KOTOpasi OCYLECTBNAETCH CBOOOAHLIMU 3EKTPOHaMM
(puc. 43), HasbiBaeTCH 3/IEKTPOHHOM NPOBOAMMOCTLIO NONYNPOBOAHNUKA
WA NPOBOOMMOCTBIO N-TUna (OT nat. negativus — oTpuuarenbHblii). MNpu oT-
pbiBE NEKTPOHOB OT aTOMOB repmaHusa B MecTtax paspbisa 06pasyloTcsi CBO-
60oaHbIE MeCcTa, KOTOPLIE He 3aHATbI SNEeKTPOHaMU. 3TU BAKAHCUWN MNMOJYHUIn
HaseaHue «abipku». B obnactu ob6pasoBaHna ObIPKU BO3HUKAET N3DbITOYHbINA
NMONOXUTENbHbIV 3apsa. BakaHTHOE MeCTO MOXET BbiTb 3aHATO APYrvM 3NeKT-
POHOM.

DNEeKTPOH, NepemMeLLancs B NonynpoBofHUKe, CO-
S XN AN. . 303ET BO3MOXHOCTb 3aMOSIHEHUSt OOHVX AbIPOK M 06-
@L’_ @’ pa30BaHua Apyrux. Bo3HUKHOBEHMWE HOBOW AbIPKU CO-
\.‘, SN nposoxaaeTcs nosisnesvemM csob0AHOro aieKTpoHa,
N ,@ 9. T.e.nagT HenpepbiBHOE 06PA30BaHVe Nap 3/1EKTPOH —
@ @ ; @ Abipka. B cBolo o4epenb, 3anonHeHve AblpoK NpuBo-
L NN ST AUMT K YMEeHbLUeHUD Yucna cBoBOAHbIX 3N1EeKTPOHOB.
Ecnu kpucTtana noMecTuTb B 9NeKTpUYeckoe none, 1o
Puc. 43 6yaeT NpoucxoauTe NepemMeLleHne He TONbKO 31eKT-

.
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POHOB, HO U ObIPOK. HanpaeneHue nepemMeLlleHnsa ObiPpoK NPOTUBOMOAOXKHO
HanpasfeHUIO ABUXEHUSA SNEeKTPOHOB.

MpoBOAMMOCTbL, KOTOPas BOZHUKAET B PE3y/bLTaTe NepemMeLleHns AblpoK B
MoNyrnpoBOAHWKE, HA3bIBAETCS gbIPOYHOM NMPOBOAUMOCTBIO UKW NPOBOAN-
MOCTbIO p-Tuna (OT naT. positivus — nonoxuTeneHblid). MonynpoBoaHMKN
noapasfensaoT Ha YMUCThIe NMoyrnpoOBOAHUKK, MPHUMECHbLIE MoJynpoBOaHUKIA
n-turia, nNpUMeCcHsIe NoaynpoBoOAgHUKIA P-TUMNA.

Yucrtelie nonynposogHmnkn 06nanaloT cobcTBEHHONW NPOBOANMOCTEIO. B co-
30aHnM Toka y4acTByloT cBoBOAHbIE 3apaabl ABYX TUMOB: OTPULATENbHLIE
(9neKTPOoHbI) U NONOXUTENbHBLIE (AblPkK). B 4ynucTOM NONYyNnpoBOAHWUKE KOH-
LeHTpauunsa cBoB0AHBIX ANEKTPOHOB K ALIPOK 0AMHAKOBA.

MNpw BBEAEHUU B MOAYNPOBOAHWK NPUMECEN BO3HUKAET MNPUMECHAEs MPOBO-
AnMOocCTb. U3MEHAs KOHUEHTPAUMIO NMPUMECHU, MOXHO MEHATHL U YUCNO HOCUTE-
Nleil 3apafa Toro Unu MHOro 3Haka, T. €. CO34aBaTh NOoNyNPOBOOHWKA C Npe-
MMYLLIECTBEHHOM KOHUEHTpauven OTpUuaTenbLHOro Man  nonoXuTensHoro
sapsga. llpumecHsle nonynpoBogHukM n-tuna o6nananT 3N1eKTPOHHON
NPOBOAMMOCTLIO. OCHOBHBIMM HOCUTENAMWM 3apsna ABAAIOTCA INEKTPOHLI,
a HEOCHOBHLIMWU — ObIPKM.

lNpumecHsie nonynpoBoAHUKN p-TUNa 06Na[aT AbIPOYHOM NPOBOAKUMO-
CTbl0. OCHOBHBIMU HOCUTENAMU 3apsaa ABNAIOTCA AbIPKU, 8 HEOCHOBHBLIMY —
ANEeKTPOHbI.

IMonynpoBoaHMKOBEIA AuMOL NpencTaBnsgaer co-
6o coepnHeHne NonynpoBOAHWUKOB p- U N-Tuna. Co-
npoTtueneHne obnactn KoOHTaKkTa 3aBUCUT OT Hanpas-
nexHus Toka. Ecnv guopg Bki4nTh B Lenb, 4ToBbl 06-
NacTtb KpucTtanna C 3AEKTPOHHOW MPOBOAMMOCTLIO
n-tuna 6eina NoacoeanHeHa K NooXUTensHOMY no-

it 17 i nocy, a obnacTs € AbIpO4HOW NPOBOAUMOCTLIO P-TUNA
MonynposoakuKoBeit K OTpUUATENbHOMY NOAOCY, TO TOKAa B Lenu He byaer,
RUOR e Tak Kak rnepexon SnekTpoHos M3 n-obnactu 8 p-06-
nacTb 3aTPYOHAETCSH.

Ecnn p-o6nactb nonynpoBogHuKa NoakI04YUTL K NMOAOXATENLHOMY MOMI0-
cy, a n-061acTk K OTPULATENLHOMY, TO B 3TOM Crly4ae TOK NPOXOAUT Yepes am-
on. 3a cHET AndPy3nn OCHOBHBLIX HOCUTENIEN TOKA B YYXOI NONAYNPOBOAHUK B
oBnacTu KoHTaKkTa o6pasyeTcs ABOAHOI ANEKTPUYECKWIA CloiA, NPensiTCTBYI0-
LA OBVKEHWIO 3apsaoB. BHewHee none, HanpasneHHoe oT P K 11, YaCTUYHO
KOMMEHCUPYEeT AEeWCTBME 3TOro CNof, U NPV YBENWYEHUW HAMNPSXEeHWUS TOK
ObICTPO BO3pacTaer.

o
i
=

=

e
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EEId  snextpuueckwii Tok.
WCTOYHWKM SNEKTPUMECKOTO TOKA

MNogaya snexTpudec-
KOTO TOKa NoTpetuTento

McTouHuK ToKa
13 IMMOHa

Korpa rosopsar 06 ucnob30BAHUHA 3JEKTpUYE-
CKOH »sHepruu B OBITY, Ha NIPOU3BOACTBE WU
TpaHCIIOPTE, TO UMEIOT B BUAY padoTy ajleKTpuye-
CKOTO TOKa. DJIEKTPUYECKHUH TOK MOABOLAT K IIO-
TpebuTeN 10 OT 3TEeKTPOCTAHIUHU o nTpoBogam. I1o-
39TOMY, KOI'Zla B JOMaxX HEO)KHUJaHHO TACHYT JIeKT-
pUYEeCKHe JIAMIBl MJIM IIPpeKpalllaeTcA JABUKeHUe
AJIEKTPOIIOE30B, TPOJIeHOyCcoB, rOBOPAT, YTO B
IIPOBOJAX UCUe3 TOK.

Yro ke TaKoe JIeKTPUUYECKHH TOK U 4TO HeoO-
XOIAMO AJIf ero BOSHMKHOBEHUSA M CYILECTBOBa-
HUSA B TeYeHUe HYKHOIo HaM BpeMeHu?

C0BO «TOK» O3HAUAET ABUMKEHHUE U TeYeHHe
Yero-To.

Y10 MOMeT HepeMelmarbcd B IIPOBOJAxX, coe-
AUHSAONIAX 3JeKTPOCTAHLIUIO C IOTPeOuTenaMM
AJIEKTPUYECKOM SHEPTHHU?

Mzl yaxe 3HAEM, YTO B TeJIaX UMEITCsA 3JIeKTPOo-
HBI, ABHKeHHEM KOTODPEIX O0OBACHAKITCHA pas3jind-
Hble 3/eKTpuuecKkue sBiaeHuda (cM. § 30). Oaexr-
POHBI 006J1a4ai0T OTPUIATENbHBIM 3JEKTPHYECKHM
3apAAOM. JJEKTPHYECKUMH 3apAaaMi MOTYT 00-
Jamxatek u 0oJjiee KPYIHBIE YaCTHUIBl BelllecTBa —
uoHbI. ClleoBaTEeNBHO, B IPOBOAHUKAX MOI'YT IIe-
peMeIaThCHA Pas3InyHbIe 3aPAKeHHbIe YaCTHIIEI.

DNeKTPUIeCKHM TOKOM HA3BIBAETCH YIOPAJLOYEeH-
Hoe (HampaBJIeHHOE) IBM/KeHHe 3aPAKEHHBIX Yac-
THIL.

T mobbL noay4umb aLeKmpuieckuil mox 6 npo-
800HUKe, HAO0 co30amb 6 HEM 3aeKmpuieckKoe
noae. Ilon meiicTBMeM 3TOTO TOJISA 3apAXKeHHbIE
YaCcTHILI, KOTOPLIE MOTYT CBOOOHO NepeMeniaTh-
CA B NPOBOJAHUKE, IPUAYT B IBUKEHHE B Halpas-
JeHHUU nelcTBUA HA HHUX DJJEKTPUUECKHUX CHJIL.
BoaaukHeT 31eKTPHYECKHIT TOK.

Yr0o6LI 2/IeKTPHYECKHANA TOK B IIPOBOJHHUKE CY-
I[eCTBOBAJ AJIUTEIbHOE BpeMdA, HeoOXOoJuMO BCE
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Puc. 44. Dnertpodop-
Hasd MallHHA

Pwuc. 45. [Ipespaiienne
BHYTDEHHEH SHeprun
B 3JIEKTPHYECKYIO

96

3TO BpeMs MOANEPIKHUBATH B HEM JJIEKTPHYECKOe
IoJie. JJeKTpPHYecKoe [oJie B IIPOBOAHHMKAX CO-
3786TCA M MOXKET AJIUTEIbHOE BpeMA MOAAEPIKH-
BATBCH UCTMOYHUKAMU 3ACKMPULECKO20 MOKA.

WUctounuku ToKa OBIBAKOT Da3JWdHBIE, HO BO
BCAKOM M3 HUX coBepLiaeTcda paboTra mo paszelie-
HHUIO HOJOXXHUTEJBHO ¥ OTPHIATENIbHO 3apAXeH-
HBIX YacTull. PasiejléEHbIe YACTHUIbl HAKAILIABA-
I0TCA HA nOoAcax NCToOUHUKA ToKa. Tak HaskiBa-
0T MeCTa, K KOTOPBIM C MOMOINBI0 KJIEMM HJIH
3a)KUMOB [OACOEJUHANT NIpoBoAEHUKH. Oxun
IIOJIIOC MCTOYHHKA TOKA 3aparKaeTcsa noA0HCU-
meJbHO, APYro#i — ompuuyamenvro. Ecian nomro-
Chl MCTOYHHUKA COEIMHHTL IDOBOSHHMKOM, TO IIOL
JAeHCTBHEM JJIEeKTPUUYECKOT0 oA CBODOJHBIE 3a-
pPAKEeHHbIE YaCTHUIBI B IPOBOAHUKE HAYHYT JABH-
rarhbCs B ONpEeIéEHHOM HallpaBJeHHH, BO3ZHHUK-
HET DJIEKTPUUYECKH N TOK.

B ucTOoYHMKAX TOKAa B mporecce padoThI IO pas-
JMEJIEHNI0 3apAKEHHBIX YACTHI[ IPOUCXOMUT IIpe-
BpallleHHe MeXaHHYecKOoH, BHYTPeHHeHd HIH Ka-
KOU-HUOYAL APYroif sHEPrHH B SJEKTPHUYECKYIO.
Takx, HanpuMep, B 21eKMPOPOPHOUL MAULUHE
(puc. 44) B aJIeKTPHMYECKVIO HEPrui0 IIpespalna-
eTcsa MexXaHW4YecKasa oHeprua. Mo:xkHO ocymecT-
BUTh M TIpEBpAIlleHHMe BHYTDEHHEH HHEPriuH B
pleKTpuYecKyio. Eciu aBe IPOBOJIOKH, H3rOTOB-
JeHHEIE W3 Pa3HBIX METAJIOB, CIAATh, a 3aTeM
HarpeTb MeCTO CIiad, TO B IIPOBOJIOKAX BO3HUK-
HeT aJieKTpuueckuit Tox (puc. 45). Taxoir wuc-
TOYHHK TOKA Ha3bIBAETCH MepMOINLeMeH-
mom. B HEM BHYTpeHHAA dHeEprusa Harpe-
BaTeJld IIpEeBpalllaeTCA B BJIEKTPHYECKYIO
aHepruio. IlpH ocBellleEUMH HEKOTOPBIX BE-
LIecTB, HAIpUMep celieHa, okcuna meau (1),
KpeMHHs, HabmIOgaeTrca MoTepst OTPHUILA-
TeJBHOT'O 3JIEKTPAYeCKOoro 3apsaa (puc. 46).
9To fABIeHHe Ha3bIBAETCH @omoadder-
mom. Ha HEM OCHOBAHO YCTPOMCTBO M Jeil-
cTBHe pomoanemenmoé. TepMmoanremeH-
ThI 1 (DOTO3JIeMEeHThl U3y4aloT B Kypce Qu-
3MKH CTAPIIHNX KJIACCOB.



Puc. 46. IIpespamenue
JHEPIuH H3JIYYeHHHA
B JIEKTPHYECKYIO

o <K =

Puc. 47. NansBannve-
CKHIT aJIeMeHT
(faTaperira)

N————

m

PaccmoTrpum Gosiee TOAPOGHO yCTPOHUCTBO B pa-
0Ty ABYX MCTOYHHKOB TOKA — 2A/1b6AHUYLECKO-
20 aemMenma N AKKY MY AAMOPa, KoTopeie 0y-
€M HCIIOJNL30BATH B OMBITAX IO 3JIEKTPUYIECTBY.

B zanveanuveckom saemenme (puc. 47, a) mpo-
MCXOOAT XUMHUECKHEe PeaKkIuy, M BHYTPEHHAA
9HepPTrus, BHIAEIAIONAACH NPU ITUX PeaKnHuAx,
npespamjaercs B dJeKTpHuecKylo. Wsobpaen-
HBIIT HA pucyHKe 47, 6 31eMeHT COCTOUT U3 IIHHKO-
BOTO cocyaa (xopmyca) II. B Kopmyc BCTaBJIeH
VIOJBHBIN CTEPIKeHb ¥, ¥ KOTOPOrO HMeeTcsa Me-
ramyeckas Kpeimka M. CrepskeHb IIOMEIEH B
cMech okcuaa mapraama (IV) MnO, u pasmenb-
yénnoro yraepoaa C. ITpocTpancTBo MEXAY OHUH-
KOBBIM KOPIyCOM M CMEChIO OKCHAa MapraHma ¢
yIJIepoOM 3aI0IHEHO K ele00pasHbIM PacTBOPOM
cosa (xnopuaa ammouus NH,CI) P.

B xoxe XMMHYECKOH peakImui DUHKa ZN ¢ XJIO-
pugom ammonusi NH,Cl nuEKoBBIN COCYA CTAHO-
BUTCA OTPUIIATEJIBHO 3aPAMEHHBIM.

Okcuz MapraHiia HecéT MOJIOKHTEeNIbHBIA 3a-
psll, a BCTABJIEHHBII B HErO YTOJBHBIA CTEP;KEHb
HCIOJb3yeTcs MAJA Iepejadd IOJOXKUTEJIBHOIO
sapsaga.

Mesxay 3apsiKeHHBIMM YIOJbHBIM CTEPXKHEM
¥ IIMHKOBBEIM COCYIOM, KOTODHIE HAas3BIBAKOTCA
anexmpodamu, BOSHAKAET 3JIEKTPUIECKOe II0-
ne. Ecam yroqbHBIA CTEPKeHb ¥ IIMHKOBBIA COCY
COeIMHUTH IPOBOAHUKOM, TO TIO BCeHl AJIMHE IIOJ
neficTBEEM 2JEKTPUUYECKOro IoJa CcBOOOAHEBIE
3JIeKTPOHBI MPUAYT B YHOPAAOYEHHOE ABHIKEHHE.
BosHUKHET 3JIeKTPUYECKHH TOK.
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Puc. 48, AKKYMyAATOD

Bampen aKKYMYNaTO-
pos ANA NUTaHUAT

lanpBaHMYecKUe 3IeMEHTHI — CAMBIE PACIIPO-
CTpaHEHHbIE B MUPE UCTOYHUKH IIOCTOSHHOTO TO-
Ka. UX nocTOMHCTBOM siBasieTcs yao6cTBO U 6e30-
IIACHOCTh B MCIIOJIb30BAHUM.

B OniTy wacTo mpumeHsoT OarapefiKu, KOTO-
PhIe MOXHO IIOA3aPAXKATh MHOTOKPAaTHO, — AKKY-
MYyaamopst (0T JIAT. AKKYMYLAMOpe — HAKOI-
asate). Ilpocrefimmmit aKKYMyJIATODP COCTOMT WH3
ABYX CBUHILOBBIX ILIACTHH (9JIEKTPOJOB), IOMe-
LIEHHBIX B PACTBOP CEPHOM KMUCJIOTEI.

YT00bI aKKYMYJIATOD CTAN UCTOYHHKOM TOKA,
ero Hajo 3apsaauTh. s 3apAaKH Yepes akKKyMy-
JATOP NPONYCKAIOT IOCTOAHHBIM TOK OT KAaKO-
ro-EubyAb ucToYHENKA. B mpouecce sapagku B pe-
3yJbTaTe XMMHUYECKHUX DEaKIUH OJUH 3JIeKTPOJ
CTAHOBHUTCH MOJIOKUTEIbHO 3apPAXKEHHBIM, a APY-
roif — orpunarensso. Korga akkymyasarop saps-
ANUTCH, €r0 MOMKHO HCIIOJb30BATh KaK CAMOCTOS-
TeJbHBIH MCTOYHUK TOKA. Ilomrockr akKyMysisTo-
POB oO003HaYeHbl 3HAKAMH <+» H «—». Ilpm
3apAnKe MOJIOMKUTENLHEIH MOTIC aKKYMYJIATODA
COeJHHAKT C HOJOHUTEJLHBLIM TOJIOCOM HCTOY-
HUKAa TOKa, OTPUIATEIbHBIH — C OTPHOATENbLHBIM
IIOJIFOCOM.

Kpome caunyosbix, nan kucromuvix, akkymy-
JATOPOB IIMPOKO IPHUMEHAIOT M eNe30HUKeNe8ble,
WIH Wenounble, akKyMyJaATOPEl. B HUX HCIIOJb-
3yeTcs pacTBOP MIENO0YM M IJIACTHHBI — OJHA M3
CIIPECCOBAHHOI'0 JKEJIe3HOro IOpOINKa, BTOpad —
U3 nepoxcupa Hukens. Ha pucynxe 48 wmzobpa-
JKEH COBPpEeMEHHBIH aKKyMYJIATOP.

AKKYMYJIATOPBl HMEIOT IIMPOKOE W PasHOo06-
pasHoe npuMeHeHue. OHHU COyKaT AJAS MUTAHUSA
CeTH OCBELIeHHs KeJIeSHONOPOXHBEIX BAaroHOB,
aBToMobuIei, 1A 3amycKa aBTOMOGMIBHOTO ABH-
rarensi. barapen akKyMyJasiTOpOB HHUTAIOT JJIEK-
TPOdHEprueil MmMOABOAHYIO JOIAKY TIOJ BOMIOI.
Papuonepegarunkn u HayyHas anmaparypa Ha
HMCKYCCTBEHHBIX CHOYTHUKAX SeMJIH TAKXKe MOJy-
YAKT JJIEKTPONHTAHHUE OT aKKyMYJATOPOB, yCTa-
HOBJIEHHBIX Ha CIIYTHUKE,



Ha 31eKTpOCTAHIUAX JJIEKTPUIECKHH TOK I10-
JYUAKOT C IIOMOIIbIO 2eHepamopoe (OT JIaT. 2eHe-
pamop — cosaaTesnb, IPOU3BOAUTENE). ITOT 3JIEK-
TPUYECKHUH TOK MCIOJIb3yeTCA B MPOMBIIIIEHHOC-
TH, HA TPAHCIIOPTE, B CEJIBCKOM X03AMUCTBE.

;? 1. Yro Taxoe snexkTpEuyecKkuit Tor? 2. YTo HyKHO CO3JaTh B IPOBOJAHHKE,

= yToOBI B HEM BOSHUK H cyuiecTBoBak Tok? 3. Kakue nmperpaieHus sHep-
I'MM IPOMCXOAAT BHYTPH ucTouHuKa Toka? 4. Kax yerpoes cyxofi rajibsa-
Huveckui aaemenT? 5. YUTo ABASETCH MOJOMKHUTENBHBIM M OTPHLATENb-
HBIM moaiocamu Hatapen? 6. Kak yerpoer akkymyasarop? 7. I'me mpume-
HAIOTCA AKKYMYIATOPEI?

1. C nomompio MHTEpHeTa HalianTe, KaKMe CYLIECTBYIOT THIIBI 3apAMXHBIX
YCTPOMCTB M BEIIEJIUTE UX OCODEHHOCTH.

2. ToaroroenTe OpeseHTALMIO O IPUMEHEHHH aKKYMYy/IATOPOB.

Em 3NEKTPUYECKAS LEMb U EE COCTABHbIE 4ACTU

Il TOro 4To0BI MCTIOMB30BATH 9HEPTHIO BJIEKT-
PHUECKOr0 TOKa, HY’KHO IIpesKje BCero HMeThb
UCMOYHUK MOKA.

DJeKTPOABUraTE M, JaMIIbl, ILIUTKH, BCEBO3-
MOKHBIE 3JIEKTPOOBLITOBBEIE NPUOOPEI HA3LIBAIOT
npuémHuKamu uiu nompebumenamu anexm-
puveckou anepzuu.

DIEeKTPHUYECKYI0 DHEPTHI0 HYXHO [JOCTABUTH
K NpUéMHUKY. [[JIfd 9TOr0 NPUEMHUK COEIUHAIOT
¢ MCTOYHMKOM BJJIEKTPHYECKOH BJHEepruu nposo-
damu.

Yr00BI BKIIOYATH U BEIKJIIOYATE B HYKHOE BpeMsi
OPUEMHHKH 2JIEKTPUYECKON SHepruy, MPUMeHAIT
KJI0YU, PYOUTbHUKU, KHONKU, 8bliC1I04amenu, T. €.
3aMBIKAIOIIME ¥ PABMBIKAIOIHE YCTPOHUCTBA.

HcTouyHUK TOKa, HNPHEMHHUKM, 3aMBIKAIOIIHE
yeTpoiicTBa, coeMHEHHbBIE MexJay cobo# IpoBO-
JaMM, COCTABJIAIOT npocmeiiwylo 3slexmpuie-
CKYIO yenb.

Y066l B IeH OBLT TOK, OHA JOJIPKHA ObITH 3AM-
KHYmMoil, T. €. COCTOATH TOJBKO U3 IPOBOJAHUKOB
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Puc. 49. YcnosHble obo3HaueHus, npUMeHAeMbIE HA CXeMax:

I — ranbBaHUYECKHH DJIEMEHT AJTH AKKYMYIATOD; 2 — Barapes 2JIeMEHTOB H AKKYMYJIATO-
POB; 3 — KiII0W; 4 — aeKTPHUECKAs JAMIIA; 5 — aeKTpHYecKmit 3BOHOK; 6 — peaucrop
(IpoBOHYE, MMMl ONpeleléHHOe COTTPOTHRICHHE)

aneKkTpudecTsa. Eciau B kakoM-HHOY Qs MecTe 1Ipo-
_{| BOJ 00OpBETCSA, TO TOK B Lenu npexparurca. (Ha

, | 3TOM M OCHOBAHO JeHCTBUe BRIKJIOYATEIEH.)
Yeprexu, Ha KOTOPBIX H300pasKeHbI CIOCOOEI
COeTMHEHUA HIEKTPUUECKUX HPUGOPOB B Imens,

+

® Ha3bIBAOT cxemamu. IIpubopsl Ha cxemax o06o-
3HAYalT YCIOBHBIMHU 3Haxamu (puc. 49). Ha pu-
Puc. 50. Cxema anexr- cyake 50 usobparkeHa cxema IIPOCTEHIIEH 3IeKT-

pPUYEeCKOil Henu PHUYECKOH Ienu.

S0 1. KakoBo HasHAueHHe HCTOYHHUKA TOKA B anexTpuveckoi menu? 2. Ka-
KHe TPHEMHNKH, UM NOTPeOUTENIN, 2IeK TPHYECKOil SHePriuM BhI 3HaeTe?
3. Ml kaxux yacTell COCTOMUT dIeKTpuyecKas nems? 4. Karyio anexrpuue-
CRYHO [1eITk Ha3bIBAIOT 3aMKHYTOH; pa30MKHYTO!H ?

YNPAXKHEHME 23
1. Haueprure cxeMy menwm, cofiep:rameil OQHH raJbBaHIge-

—_— CKHIi BJIEeMEHT H JBA 3BOHKA, KAXKIBIH H3 KOTODBIX MOK-
HO BKJIIOYATEL OTAEJBHO.

l_L 2. Ilpuaymaiite cxeMy cOeAWHEHMS IaILBAHHYECKOTO Be-

MEHTA, 3BOHKA M [ABYX KHOMNOK, DACIOJJOMEHHLIX TAK,

T 4TO0BI MOXHO GBLI0 MO3BOHUTE U3 ABYX PA3HBIX MECT.
® 3. Ha pucynxe 51 paHa cXema COEIMHEHUS JAMIBLI B ABYX
nepersiouareneii. Pacemorpure cxemy u mogymaiite, rue
Pue. 51 MOHO IPHMEHHTH TAKYIO IIPOBOJAKY.
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Puc. 52

4. HapucyiiTe cXeMy Ienn xapMansoro Gosaps (puc. 52) 1 Ha30BUTE YACTH
aroii nenu. Kakue anements donaps orMedeHs! nudpamn?

&Y 3MEKTPMYECKMIA TOK B METAN

Puc. 53. Kpucrannnye-
CKAaA PeIléTKa MeTallla

MeTaanasl B TBEPAOM COCTOAHNH, KAK H3BECTHO,
KMeIOT KPHCTA/IMYECKOoe CTpoeHHe. HacTHULI B
KPHUCTAJIaX PACIOJOKEHB!I B ONPEAEIEHHOM II0-
paake, 06pasys IPOCTPAHCTBEHHYKO (KPHUCTAJLIH-
YECKYI0) PEIIETKY.

B ysnax KpUCTANIMUYECKON PELIETKH MeTajia
PACIIOJIOKEHBI NOJONCUMENbHbLE LOHbL, & B TIPO-
CTpaHCTBEe MEXKIAYy HHUMH IBHXKYTCH C60000HbLE
anexmponsl. CBOOOAHBIE 3JIEKTPOHEI HE CBA3aHBI
C IIPAMH CBOMX aTOMOB (puc. 53).

Ompuyamenvrbiii 3apad 6cex €60000HbBLX
2NEKMPOHO8 N0 A6COLIOMHOMY 3HAYEHUIO PAGEH
NOLOHCUMENbHOMY 3aPACY 6CEX UOHO8 PeweémK.
IToaToMy B OOBIYHBIX YCJIOBHAX METAJLI 3JI€KTPH-
yecku HeirpaseH. CBoGOHEBIE IeKTPOHBEI B HEM
aBuaxyTes Gecrnopagouno. Ho ecam B meranse
CO3JaTh JJIEKTPHUUYECKOe I0Jie, TO CcBOGOAHEIE
3JIEKTPOHBI HAYHYT ABUIaThbCA HAIPABJIEHHO IOX
AeficTBHEM OJIEKTPUYECKMX cHJ. Bo3HHUKHeT
aJIeKTPUUEeCKHUil TOK. BecrmopanodHoe ABHIKEHUE
5JI€KTPOHOB IPU HTOM COXpaHAeTcH, NOA00HO TO-
MYy KaK coxpaHseTca 6HecropafodHoe ABUKEeHHe B
crafixe MOIIKaphl, KOTJAa IMOJ JeicTBHeM BeTpa
OHA IepeMellaeTcd B OJJHOM HalpaBJIeHNH.

HUrak, anexkmpuieckuilt mox é memannax
npedcmaennem coboid ynopadouennoe 96u-
Hcenue c60600HBLX INEKMPOHOE.
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HoxazaTenbCTBOM TOro, YTO TOK B MeETAJIaX
O0yCJIOBJI€H 37IeKTPOHAMM, SBHJIMCH ONBITHI (DU-
3MKOB Hamel ctpaHbl Jleonuda Hceaaxosuua
Mandervwmama n Huxonas Jmumpuesu-
wa Ilananekxcu, a Takxe aMepUKAHCKUX (husn-
ko8 Banvgpypa Cmwapma u Po6epma Ton-
MEHA.

CropocTe IBMIKEHUS CAMEX BJIEKTPOHOB B [IPO-
BOJHMKE IMOJ NEMCTBUEM DJEKTPUUECKOrO OIS
HEBEeJIMKA — HEeCKOJbKO MHJIIEMETPOB B CEKYH-

Ay, a MHOrJa M eIeé MeHbine. Ho xak

MAHZENGIITAM TOJBKO B IPOBOJHHKE BO3ZHUKAET dJIeKT-
NEOHUA UCAAKOBMUY PHYECKOe 10Jie, OHO C OTPOMHOM CKOPO-

(1879—1944)

CThIO, OJIM3KON K CKOPOCTH CBeTa B Ba-
Kyyme (300 000 km/c), pacnpocTpana-

Poccuiickuit (1)113?11{, aKaTeMHuK. eTcHd 110 Bceﬁ OJIHMHe TIPOBOAHUKA.

Bréc cymecTBeHHEIN BKIa B passa-
THe PagHO(PH3NKKM U DAIHOTeXHUKH.

OnHOBpPEMEHHO ¢ pacnpocTpaHeHueM
SJIEKTPUYECKOr0 IIOJIA BCE 3JeKTPOHBI
HAYMHAKIOT ABUraThCA B OJHOM HAIpAaB-
JIEHUM 110 Bcell gjiuHe npoBogHuka. Tax, Hanpu-
Mep, IPH 3aMbIKAHUH HENH 3JIeKTPUYEeCKOM JiaM-
OBl B YOOPANOYEHHOE [ABMIKEHHE IIPUXOAAT u
DJIEKTPOHBI, HMEIOIOUECH B CIIHPAJTIH JIAMIIbL.

ITorATe 9TO MOMOXKET CpaBHEHWE JIEeKTpHYe-
CKOr0 TOKa& C TeYeHHEM BOALI B BOIOIIPOBOjE,
& pacupoCTPaHEeHUS 3JIeKTPUYECKOIO I10JIA — C pac-
IIpOCTPaHEeHWEeM JaBJIeHUs BOAbI. IIpH moaméme
BO/JIBI B BOJOHAIIOPHYIO OamrHIo fasinenne (Hamop)
BOABI O4YeHb OBICTPO pacmpocTpaHseTcs M0 Beeit
BOIOMIPOBOAHOM cucTeme, Korna Mel OTKphIBaeM
KpaH, TO BOJA y)Ke HAXOAHUTCSA IO/ AaBJI€HHEM U
cpas3y HaunmHaeT Teds. Ho u3 KpaHa TeyéT Ta BoAa,
KoTopas Obljla B HEM, a BojAa U3 HGamHu JOHAET n0
KpaHa MHOTO ITO3/iHee, TAK KaK JABUIKe-

e - HHEe BOABI IPOHCXOOUT C MEHBIIEH CKO-
MANANIEKCH HUKONIAW POCTEIO, YeM PACIIPOCTPaHEHWE AaBe-
OMWUTPHUEBUY i

(1880—1947) = _ Koraa rosopsar o ckopoctu pacnpo-
Poceuiicknii GUBHK, AKATEMIK. CTPAHEHUA OJIEKTPUYECKOI'0 TOKA B
3aHuMAaJICA UCCIeI0BAHUAMMU B 06- IPOBOAHHKE, TO HMMEKT B BHIYV CKO-
SRCTH PAIKOTELERKS, paAuodRDE: POCTH PaclpoCTPaHeHUA IO IPOBOAHM-

KW, PATMOACTPOHOMHH.
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'CeA3aHHEIE 3JIEKTPOHBI
‘OCTAIOTCA B ATOME

CroboiEbIe 3JIEKTPOHEL
00eCIIeIUBAIOT TOK
B MeTannax

E3 a

DjIeKTPUYECKU CUTIHAJ, ITOCTAHHBIN, HAIPH-
Mmep, mo nposoxam u3 MockBel Bo BiaaumBocTox
(s = 8000 kM), IPHXOAMUT TyAa NPUMEPHO UYepes
0,03 c.

1. Kak o0BACHUTE, UYTO B OOBIYHBIX YCIOBHUAX
MeTas saeKkTpuuecky Heiirpanen? 2. Yro npo-
HCXOAHUT ¢ 9JeKTPOHAMM METAJIA IPH BOSHUK-
HOBEHHWH B HEM axexTpuueckoro moas? 3. Yro
mpencTaBafer coboil aIEKTPUUYECKHN TOK B Me-
ranne? 4. Kakyio CKOpPOCTL MMEIOT B BUY, KOT-
713 TOBOPAT 0 CKOPOCTH PACTIPOCTPaHeHH A JJIEKT-
PHYECKOro TOKA B IPOBOAHUKE?

s MWcnonssys Hurepuer, HafiAuTe, C KAKOH CKO-
POCTBI0 ABHIKYTCS OJIEKTPOHBI B MeETaLJIaX.
Cpasuure €€ cO CKOPOCTRIO CBETA.

' 3MEKTPMYECKOTO TOKA

MgbI He MOJKEM BHIeTh ABMIKYIIIUecH B MeTal-
JIMYEeCKOM IpPOBOAHMKE 3JeKTPOoHbI. O Hanwuuu
3JIEKTPHUUYECKOI'0 TOKA B IENH MBI MOKEeM CYAUTh
JIAMIb 110 Pa3IUYHBIM ABJIEHHWAM, KOTOPEIE BEI3HI-
BaeT ajeKTpuuecKul ToK. Taxkme ABJIEHUSA HA3BI-
BaioT delicmeuamu moxa. Hekoropele U3 3TuX
ne#CTBUI JleTKo HabI04aTe Ha OIBLITE.

Tennoeoe delicmeue moxa MOXKHO HabIIO-
1aTh, HAIPUMED, IPHUCOEINHMB K ITOJIOCAM UCTOY-

Puc. 54. Tensogoe neiicTBHe TOKA
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Puc. 55. Xumuueckoe
IeicTBHE TOKA

Puc. 56. MaraurHoe
neilCcTBHE TOKA

104

HUKA TOKA JKeJIe3HYI0 MJIH HUKEJIWHOBYIO IIPOBO-
J0oKy (puc. 54). IIpoBosioKka IpH 3TOM HarpesaerT-
ci ¥, YIJIUHHUBIINCH, CJIerKa mposucaer. Eé naxke
MOJKHO PacKaJIHTh JOKpacHa. B ajleKTpHUYeCKHX
JaMnax, HallpuMep, TOHKasd BOJb(pamoBas mpo-
BOJIOYKA HAarpeBaeTCA TOKOM A0 APKOT0 CBeYEHU .,

Xumuveckoe delicmeue moka COCTOMT B
TOM, YTO B HEKOTODBIX PACTBOpPax KHCJOT (coieit,
1eJI0YeH ) IPH IIPOX0KAeHUY Yepe3d HUX JJIeKTPH-
YEeCKOro ToKa HabsiogaeTcd BhIJAEJEHUE BEIeCTB.
BemecTBa, cogep)xamuecsa B pacTBoOpe, OTKJIAbI-
BAIOTCA HA SJIEKTPOJAax, ONYIIEHHLIX B 3TOT pac-
TBOp. Hampumep, npu nponyckaHuM ToOKa depes
pacTBop MenHoro kymopoca (CuSO,) ma orpuna-
TeJIbHO 3aPAKEeHHOM 3JIEKTPOAE BBINEIUTCA YHC-
rass Meab (Cu). 9T0O UCTIOABL3YIOT ANSA MOJYYEHUSA
YHCTBLIX MeTaNa0B (puc. 55).

Mazrummnoe delicméue moka Takxe MOMKHO
HaO/oAaTe Ha onbITe. 118 9TOr0 MeIHBIN ITPOBO/I,
IMOKPBITEIH M30JAIMMOHHBIM MaTePUAJIOM, HYKHO
HaMOTAaTb HAa JKeJIe3HBIH I'BO3/Tb, 4 KOHILbI IIPOBOA
COeIUHUTL C McTogYHUKOM TOoKa (pue. 56). Korma
Ienb 3aMKHYTa, I'BO3/Jb CTAHOBHUTCH MATrHHTOM
(ramMarsmuymBaeTCsa) W OPUTATHBAET HebOJbLIIHe
JKeJle3Hble IIpeIMeThI: TBO3AHKH, IJKeJle3Hble
CTPYIKKH, MeTannnuecKkue onunaku. C ncue3Hose-
HUEeM TOKa B 00MOTKe (IpH pasMBIKAHHUH IIEIIH)
I'BO3/1b Pa3MarHu4uBaeTCs.

PaccmoTpuM Temepsr B3auMOAEHCTBHE MeEHy
NPOBOJHHKOM C TOKOM ¥ MATHHUTOM.

Ha pmcynxe 57 usobparkena BucAlas Ha HU-
TaAX HeDonbImIad paMo4YKa, Ha KOTOPYIO HABHUTO
HECKOJIBKO BUTKOB TOHKOH MeIHOH ITPOBOJIOKH.
KoHnp oOMOTKH MPHUCOEAWHEHBI K IOJKOCAM HC-
ToYHAKa TOoka. CiepoBarenbHO, B OOMOTKE cCy-
IIIeCTBYET JJIEKTPAYECKHU TOK, HO PAMKa BHCHUT
HEIOBUIKHO.

Ecin a7y paMKy MOMECTHTH TEIepb MEKAY I10-
JTI0CAMU MATHUTA, TO OHA CTAHET IIOBOPAYUBATHLCHA
(puc. 58).

HABnenue B3auMOJEeHCTBHA KATYILIKH C TOKOM H
MarsuTa MCIOJb3YI0T B yeTpolicTBe npubopa, Ha-
3BIBAEMOTO 2ANbEAHOMEMPOM.



Puc. 57, Panka

C TOKOM HEIIOABH¥KHA

6)
Puc. 59. l'aabBasoMeTp

Puc. 58. Pamka ¢ Toxom
MEeX Y NoJIIcaMi MAarHura
[IoBOpaYHBaeTCa

Ha pucyske 59, a moxasaH BHEIIHUH BuJ
IIKOJLHOTO ralbBaHOMETPAa, 4 Ha PUCYHKe 59, 6 —
ero ycJosHoe naobpakenue Ha cxemax. Crpenka
raIbBaHOMeTpa CBA3aHA C IIOABHIKHOM KarTyll-
KOM, HaxojdAllelcsa B MAarEuTaom mosae. Koraa B
KATYIIKe CYI[eCTBYET TOK, CTPeJKa OTKJIOHAETCH,
Takum o0OpasoM, ¢ DOMOINBI TrajlbBaHOMETpPA
MOJXHO CYUTH 0 HATUYUHU TOKA B IEIIH.

Creayer 3aMeTHUTh, UTO H3 BCEX PaCCMOTpPeH-
HBIX HAMM JeHCTBUM 3JIEKTPUYECKOTO TOKa Mar-
HUTHOE HeilicTBHUEe TOKAa HAOJJMOJaeTcs Bcerza, Ka-
KOM OBl NMPOBOAHMK TOKa HHM ObLI — TBEPJABIA,
FKUIKHMHA MJIA ra3000pas3Hbli.

[ ~ ..
CPLLLITLEE 1. Kak moskHO HAOIIOAAThL Ha ONBITE TeloBoe aelicTBue Toka? 2. Kak

MoxkHO HaOM0AaTh Ha onbITe XUMHUYecKoe Aelicreue Toka? 3. Tae ncoosas-

3YHOT TEIVIOBOE W XUMHUUecKoe AelicTBHA Toka? 4. Ha KkakoM onbiTe MO~
HO TIOKA3aTh MATHAUTHOE JeiicTeue Toka? 5. Kakoe gelficTBre TOKa HCIONb-
3YIOT B YCTPOHCTBE raibBaHoOMeTpa?
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1. Paccmorpure pucyHOK 56, Ha KOTOpOM HM300paykKeHA yCTaHOBKA MJIA Ha-
Oaroge A MAMHUTHOTO AefeTBHA ToKa. YTo npeacrasser coboil Kamaasa
YacTh 2TOHM yeTaHoBKu? PaccKamure, KaK IPOTeKaeT OIIbIT.

2, TIlo puecyaxam 57 n 58 paccKa)kure, KaK Ha ONOEITe HAGJIOLAIT B3aHMO-
JpeiicTBHe PAMKH C TOKOM M MATHHTA.

EEl]  HanpaBnenue anextPuuEckoro Toka

MgeI 3HaeM, 4TO 3JeKTPUYECKUH TOK eCTh yIIo-
PAAOYEHHOE [ABHMXEeHHe 3apAKeHHBIX YacTHIl B
OPOBOJHHKE. B MeTalJIMYeCKHX IIPOBOAHHUKAX
ANEeKTPUYECKUI TOK mpejacrasasger coboil ynops-
JOYEeHHOe JBUYKEeHHE 9JIEKTPOHOB — YacTHIl, 06-
JafaoliuX OTPHIATe/IbHBIM 3apsajaoM. B pacrBo-
pax KHWCJOT, COJIeH, Ieaoueil dIeKTPHIEeCKAA TOK
006yCcJIOBIEH ABUKEHUEeM MOHOB 000MX 3HAKOB.

IIBuxeHHe KaKHX 3apsAKEeHHBIX YacTUI[ B
3JIEKTPUYECKOM IIOJIe CJIeZ0BaJI0 OBl NPUHATE 3a&
HampaBJIeHNe ToKa?

Tak kak B 00JbIIMHCTBE CIy4aeB MBI AMeeM Jie-
JIO C 3JIEKTPHUYECKHM TOKOM B MeTajjiax, TO 3a Ha-
IIpaBjeHHe TOKA B IeNH PasyMHO ObLIO OBl IIpH-
HATH HaNpaBJIeHWE [IBHIKEHHUS OJIEKTPOHOB B
BJIEKTPUYECKOM T0Jie, T. €. CIYATATH, YTO TOK HAa-
NpaBjIeH OT OTPHIATEJBHOIO MOJII0Ca HCTOYHHUKA
K IIOJIOKHUTEJIBHOMY.

OxHAaKO BOIPOC O HANIPABJIEHUM TOKA BOZHUK B
HayKe TOrja, Korjaa o0 aJIeKTPOHAX ¥ MOHAX emlé
HHUUYero He 0b1J10 U3BECTHO. B TO BpeMs mpearoJa-
Taau, 94TO 60 6CeX TPOBOAZHHUKAX MOTYT Iepeme-
1IIATHCA KaK [IOJOMKHUTENbHBIE, TAK 1 OTPHIIATE b-
HbIE JIEKTPUYECKUE 3apAJbI.

3a HanpaBJIeHHE TOK& YCJIOBHO NIPUHAJM TO Ha-
IIpaBJIeHHEe, II0 KOTOPOMY ABMIKYTCH (HMJIH MOIJIH
(3354 ,I[B]?II‘&TLCH) B IPOBOOHHKE MOJIOKHUTEeJIEHBIE 3a-
pPAnBI, T. €. HATIpABJIEHWE OT MOJIOKHUTEIHHOr0 10~
JII0CA UCTOYHUKA TOKA K OTPUIATEILHOMY.

9TO y4YTeHO BO BCeX IpaBHJIaXx M 3aKOHaX
3JIEKTPAYECKOI0 TOKA.
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BEIPAHIAIA CBASL JJIEKTPHYECKHX
U MAHUTHBIX ABJIeHWI. Beén

Dpanuysckuit Gusuk u Matemarux, ~TOMY, TeM Ooabmie ofmuii sapsaj g,
CO37IAJ IEPBYIO TEOPUIO, KOTOPAA IIepeHeCEHHbBIN YACTHIIaMU.

L 1. HaupasiieHue IBUKeHMS KAKMX TACTUI B TPOBOAHNKE IPUHATO 38 Ha-

npasnesre Toka? 2. OT KaKOT0 NOJIIOCa HCTOYHUKA TOKA U K KAKOMY IIpH-
HATO CYUTATH Hanpasierue Toka? 2. IIpaBUIRHO JTH TTOKA38HO CTPENKA-
MM HAIIDaBJIeHHE TOKA B PAMKAX HA pucyHKax 57 u 587

CUNA TOKA. EAUHULIbI CHU/IbI TOKA

HeiicTBUSA 2JIeKTPUYECKOr0 TOKA, KOTOpLIE ObI-
1 onucaHsl B § 35, MOryT IpPOABAATHCA B PA3HOMN
CTeNeHU — cHujbHee uiau caabee. OObITHI TOKA3BI-
BAKOT, YTO HHTEHCHBHOCTHL (CTEIeHb HAeiCTBUA)
3JIEKTPUYECKOr'0 TOKa 3aBUCHUT OT 3apsja, IIPoXo-
IAiero mo mnenu B 1 c.

Korpa cBoOozmas saps)KeHHas dYacTHIa —
9JIEKTPOH B METAJLJIE€ WJIM MOH B PACTBOPE KHCJIOT,
coJieil MU Iesioueil — JIBHIKETCH II0 dJIeKTpHuUIe-
CKOH IenH, TO BMECTe C HeH IIPOHCXOLHUT U Iepe-
MemeHue 3apaga. Yem Gobmie yacTuir
IIepeMeCTUTCS OT OJHOI'0 IIOJIKCA HC-
TOYHHMKA TOKA K APYroMy HJH IIPOCTO
OT OJHOI'0 KOHIA yYacTKa LenH K Apy-

JJIeKTpHYECKHUI 3apsl, TPOXOAA-

B (OU3MKY [IOHATHE «dJieKTpuueckuit LIMHM UeDe3 IolepeuHoe CedeHHe Ipo-

TOK?».

o~
Il

o

BOoJHUKa B 1 ¢, onpejenser cuay mo-
Ka B LeIN.

SHAYHT, CULA MOKA pPABHA OMHOULCHUK)
anexmpuxeckozo 3apada ¢, npoweduezo uepes
nonepeuroe cevernue npo6oOOHUKA, KO 8peMeHU €20
npoxoxdenuat,T. e.

e
I
=1Q

rae I — cuia Toka.

Ha MesxngysapoaHOil KoH(pepeHIMM O MepaM
u BecaMm B 1948 r. Ob1710 pellIeHO B OCHOBY OIIpejie-
JIeHUA eQUHUYbL CUNbL MOKA TIONOMUTE SBJICHUE
B3aMMOJEHCTBUAA ABYX NPOBOJHUKOB ¢ TOKOM. 03-
HAKOMMMCHA CHAYaJa ¢ 3TUM ABJIEHHEeM Ha OIILITe.
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Puc. 60. BaaumogeficTt-
BHEe [IPOBOTHHKOB
¢ TOKOM

108

Ha pucynke 60 usobparkeHbl IBa rHOKUX OpA-
MBIX OIPOBOJAHUKA, PACIIOJIOXKEHHBIX ITapaJljellbHO
apyr apyry. O6a nmpoBogHHMKA NOACOEAMHEHbI K
MCTOYHUKY TOKAa. [Ipy 3aMBIKAHUHM TEMH 10 Ipo-
BOJHUKAM IPOTEKAeT TOK, BCJENCTBUE YEro OHHU
B3aMMOAEHCTBYIOT — HNPUTATHBAIOTCS HJIN OTTAJ-
KMBAIOTCsI, B 3aBHCHMOCTH OT HAIIPABJIEHUA TOKOB
B HHUX.

Cuny B3auMOJeHCTBHSA [POBOAHHUKOB C TOKOM
MOYKHO H3MEpHTh. JTa CHJa, K&K HOKAa3bIBaloT
PaCYéThI ¥ ONbITHI, 3ABUCUT 0M OLUHbL NPOBOTHU-
K08, PACCMOAHUA MeH Y HUMU, cpedbl, 8 KOMO-
poit Haxodamca nposodHUKU, B, YTO CAaMOe BaK-
HOe JIJI Hac, 0Mm cuJibl moka 6 npoeodnurxax. Ec-
JI¥ OJJMHAKOBbl BCE YCJOBUHA, KPOME CHJIBI TOKOB,
TO, ueM OOJIbIlle CHUJIA TOKA B KaXJA0M IIPOBOAHU-
Ke, TeM c Dosbliedl CHJIOM OHH B3aHMMOAEHCTBYIOT
MeXX Ay coboi.

IIpeacraBumM Temeps cebe, YTO B3ATEI OYEHb
TOHKHE ¥ O4€Hb JJIHHHBIE I1apaJljieibHble IIPOBOJ-
HUKH, Paccrosgaue Mexay HUMH 1 M, # HAXOAAT-
c# oHHU B Bakyyme. CHiia TOKa B HUX OAWHAKOBA.

3a eduHuuyYy culbl MOKA NPUHUMAIOM CULY MO~
K@, npu Komopoii ompe3xu maxKux napanietvb-
HbLX NPOoB0OHUK08 0AuHOl 1 M 63aumodeiicmey-
tom ¢ cunoit 2+10°7 H (0,0000002 H).

OTy €IWHHUILY CHJIBI TOKA HA3bIBAIOT AMIIEpPOM
(A). Tax oHa HaszBaHa B 4eCTh (PPAHILY3CKOTO YUE-
HOro Andpe Amnepa.

IIpyMeHAIOT TaKiKe AOJLHBIE U KPATHBIE eju-
HUIBI CHIIBI TOKA: Muaauamnep (MA), muxkpoam-
nep (MeA), kunoamnep (kA).

1mA =0,001 A;
1 mxA = 0,000001 A;
1 kA =1000 A.

Yro6b1 npeacraBuTh cebe, 4TO TaxKoe ammep,
NpHUBEEM NPUMEDPHI: CHJIA TOKA B CIIHPAJIY JIAMIIbI
kapmansoro ¢onapsa 0,25 A = 250 mA. B oceeru-
TeJLHBIX JIAMIIAX, HCOOJIb3VEeMbIX B HAIIIUX KBap-



THpax, cuja Toxka cocrasiasier or 7 mo 400 mA
(B 3aBMCHMOCTH OT MOIITHOCTH JIAMIIBI).

Yepes efuHHMIY CHJIBI ToKa — 1 A omnpepe-
JIAeTCHa eAUHUIIA dJIeKTpuUecKoro 3apaga — 1 Ka,
0 KOTOpO# 651110 ckasaHo B § 28.

Tak xax I = %, To ¢ = It. Ilonarass I = 1 A,

t =1 ¢, IONY9YUM eIUHULY BJIEKTPUIECKOro 3aps-
ma— 1 Ka.

1 kyaon = 1 amnep x 1 cexkynay,
HIIN
1Ka=1A-1c=1A-c.

Ba edurHuuy anexmpuueckozo 3apada npu-
HuMalom asrexmpuyeckuil 3apad, npoxodaujuil
CKB03b nonepeyiHoe ceverHue nNpoeodHUKA nNpu Cu-
ae moka 1 A 3a sapema l c.

U3 dopmyner ¢ = It caepyer, 94TO dJIEKTpHAYE-
CKMit 3apsAj, TPOXOAAIINIA Yyepes InolepeuHoe ceve-
HUe IPOBOJHMKA, 3aBHUCHUT OT CHJIBEI TOKA U BpeMe-
HH ero npoxosjaenusi. Hanpumep, B OCBETHTEIb-
HOH smaMme, B KOoTopoil cuia Toka pasHa 400 MA,
CKBO3L TNONEpEeYHOe CedYeHHe CcHHpanad 3a 1 MuH
IIPOXOHMT 3JIeKTPHIECKHAM 3apAk, paBHbIit 24 K.

JJeKTPUUYECKHMI 3apAj] HMeeT TaKiKe Jpyroe
HA3BAHUE — KOAUYECME0 INeKmpuiecmea.

‘"‘. 2

4—9A

2—13A
Cuna ToKa ;a-pa.snui:li;tux FOTPEGHTENSIX NEKTPO3HEPIH L

1. 0T uero 3aBUCHT HWHTEHCHBHOCTH AEHCTBHUIl 3JEKTPHYECKOTO TOKA?
2. Kakoil BeTMIMHON OoNpefelaeTcs CUJIa TOKA B 3JIEKTPHUYECKOH menu?
3. Kar BEIDAjKaeTcH CHUJIa TOKA uyepe3 aJMeKTPUUeCKHU 3apsAj] W BpeMA?
4. Yro IpuHAMAIOT 3a equHHAIY cHiIsl Toka? Kak HaszwIBaeTcs aTa e[HHH-
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na? 5. Kaxkne fobHBIE ¥ KPATHEIE AMIIEPY eIMHUIILI CHJILI TOKA BRI 3HAe-
re? 6. Kak BhIpasxaeTcs ajeKTPHUECKHit 3apa (KONUYeCTBO aIeKTpude-
CTBa) Yepes CHJIY TOKA B NPOBOAHHKE M BPeM# €0 IPOXOKIeHuA?

BeipasuTe B aMnepax cHIy TOKa, pasayio 2000 mA; 100 mA; 55 MA; 3 KA.

Cuia ToKa B Ileny aJIeKTpH4YecKoi nauTku pasHEa 1,4 A, Kakoii snekrpn-
4YeCcKHMH sapsaj NPOXOAWT dYepes HOoIepeYHOoe CedeHue e€ CIHpaau 3a

10 Mmun?

3. Cuia TOKa B LenH ajaeKTpudeckoi damnsl pasea 0,3 A. Ckonbko anexT-
POHOB IPOXOJHXT Yepe3 MoNepevyHoe ceYeHne CIUPAJH 38 D MHH?

EEl]  Avnepmere. usmePEHME cunbl Toka

Puc. 61. AMnepmeTp
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Cuny TOKa B LlelIH U3MePAIT NpubopoM, Ha3bl-
BaeMbIM amnepmempom. AMuepMerp — 8TO TOT
JKe TajJbBAHOMETP, TOJBKO IIPUCIOCOOTeHHBII
[IJIs I3MEPEeHU s CHJIbI TOK&, ero IIKaJa Iporpangy-
“poBaHa B amnepax (puc. 61, a).

Ha mkane amnepmerpa 00bI9HO cTaBAT OyKBY
A. Ha cxemMax ero uso0paskawT KPy:KKOM ¢ OyK-
Boit A (puc. 61, 6).

ITpm BKIIOYEHUH B IeIlb aMIepMeTp, Kak BCA-
KHHA M3MEepUTeIbHBIN Npubop, He AOJI3KEeH BIUATH
Ha usMepseMyio Beauduny. IloaTtomy 0H ycTpoeH
TaK, 9TO MPH BKJIYEHHUHW €Tr0 B IeNb CHAJIA TOKa
B Heil IMOoUYTH He M3MeHseTcsas. AMIOepMeTrp, Hc-
NOJb3yEeMbIH B LIKOJIE JJIA AeMOHCTDPAallMOHHBIX
ONBITOB, M300pakéH Ha pucyHke 61, a, aus jna-
6opaTopHBIX paboT — Ha pucyske 61, 8. B rexHu-
Ke HUCHOJL3YITCA aMIepMeTphl ¢ Pa3HOW IeHOH
JeJIeHUs, B 3aBHCMMOCTH OT HasHadeHus. [lo




Puc. 62. Mamepenue
CHJIBI TOKA HA PAZHbIX
YUACTHAX IIeTTH

HIKaJe amMIepMeTrpa BHIHO, HAa KAKYI0 HAau00JIb-
IMYI0 CHIY TOKa OH paccyuTaH. IIpeBeImaTs aTy
CHJIY TOK& Hellb3f, TaK KaK Npudop MOKeT UCIop-
THUTHLCH.

ITpn n3MepeHUH CUJILI TOKA AMNEPMEN] BK.LI0-
wawm 6 yensv nocaedosamenbHo ¢ mem npubopon,
CULY MOKa 6 KOMOPOM USMEPAIOM.

BrapouyaoT aMOoepMeTp B Ielb C IIOMOIIBIO
ABYX KJE€MM, WU 3aKUMOB, UMEIOILIUXCH Ha IIpu-
Oope. ¥V 0gHOI 13 KIeMM aMIIePMETPa CTOUT 3HAK
«+», y ApDyroii — «—» (AHOrZa 3HAKA <«—» HET).
KnemMmMmy co 3HAKOM «+» HYXHO 00A3aTeJIbHO CO-
eIUHATH C IPOBOAOM, UAYVIIUM OT HOJOMKHUTEJILHO-
TO HOJI0CA UCTOUYHHAKA TOKA.

B uenu, cocrosieit U3 HCTOYHHUKA TOKA U pALa
IIPOBOJIHUKOB, COEAMHEHHBIX TAK, UTO KOHEI[ OJ-
HOI'0O IPOBOAHUKA COEIUHAETCS C HAYAJIOM APYro-
ro, Cuia Mmoxa 80 8Cex Ywacmwrax 00uHaKosed.
9TO0 CIeAYeT U3 TOrO, YTO 3apsAMd, MPOXOAAIIHH ye-
pes J10b0e monepevyHoOe CeYeHUe IIPOBOJAHMUKOB I1e-
nu B 1 ¢, ogneakos. Korjpa B menu cymiecrsyer
TOK, TO 3apAl] HUTJE B IPOBOLHUKAX LIEIIX He Ha-
KaluBaeTcs, Nojgo0HO TOMY KaK HHUTE B OT/eNb-
HBIX 4YacTAX TPyObl He cobupaerTcda BOZa, Korja
oHa TeuyeT mo Tpybe. [losToMy npu usMepeHun Cu-
Jbl TOKa aMIOepMeTp MOJKHO BKJIOYATL B Jioboe
MECTO [elld, COCTOAIeN U3 PAAA IOCJIeI0BATeb-
HO COeIVHEHHBLIX IPOBOAHUKOB, TAK KaK CHJAa TO-
Ka BO BCeX TOYKAaXxX Lenu oguHaxosa. Eciu BKJIIO-
YUTh OAUH aMIIepMeTP B IeMb JI0 JaMITkI, APYroi
mnocJie Heé, To 06a OHM MOKaXyT OJMHAKOBYIO CH~
ay Toka (puc. 62).




Cuna Toka — OYeHb BAYKHAA XapaKTepUCTHKA
aJleKTpHUYecKoi nenu. PaboramoimmMm ¢ 3JeKTpH-
YeCKHMH LEeNAMH HaJ0 3HATh, YTO AJIA dejioBede-
CKOro opraiuama 6e3omacHOM CHHTAETCA CHJIA TO-
ka 10 1 mA. Cusia roka 6oabine 100 MA nmpusoguT
K CEPBE3HBIM NOPaKeHUAM OPraHU3MA.

2T 1. Kax HassIBaioT TpHGOP 1A M3MepeHHs CUiIkl ToKa? 2. B KAKHUX ejuHANaxX
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rpaayupyioT mKary amnepmerpa? 3. Kak BKIIOUa0OT AMIIEpMeTD B Henb?

IIpu BKJIIOUEHWH B Iellb aMIiepMeTpa TaK, Kak IOKasaHO HA PHCYHKe
63, a, cuna rora 6s11a 0,5 A. KakoBsl OyAyT NoKasaHus aMIepMerpa npu
BKJIIOYEHHH €r0 B TY 3Ke Ielb TAK, Kak HaodpakeHo Ha pucyHke 63, 67

- [+
I

a) [:j 6)
Puc. 63 o ’z‘ .I‘ o

Kax wmomxnO NpoOBEDPUTH NPABHJBHOCTD MOKAasaHni aMmoepMeTpa c mo-
MOIIBIKO JPYTOTO aMnepMeTpa, TO4YHOCTE NOKA3aHN KOTOpOro nponepeﬂa?

PaccmorpuTe aMmepMerpsl, gaHHBEe Ha pacyHkax 61, 62. Ompenenure
meHy JeJeHns ITKaAbl Kasgoro amnepmerpa. Kakyio naubonsimyio cury
Toka OHM wmoryT uamepars? IlepepucyiiTe mrany ammnepmerpa (cwm.
puc. 61, @) B TeTpags M HOKaMKHATE, KAKOBO OyAeT MOMOMKEHUE CTPENKH
npu cune roka 0,3 Au 1,5 A,

HWmeerca TouHBIH amMnepmerp. Kak, moap3yfAchk UM, HAHECTH IIKATY Ha
ApYToit, emé He MporpagyupoBaHHLIN aMuepmMerp?

MEI 3HaeM, 4TO 3JeKTPUYECKHUH TOK — BTO YIIO-
PADOYEHHOE IBHMKEHHEe 3aPAMEeHHbIX JaCcTHIL, KO-
TOpOe CO3/aéTcHd HIEKTPUYECKMM IIOJieM, & OHO
npu 3ToM cosepiiaer pabory. PaboTy cHi aieKT-
PHYECKOT0 NOJS, CO3/alOIero 3JIeKTPUYeCKUuM
TOK, HaselBAOT pabomoi moxa. B nponecce Ta-



KO# paboThl 3HEPTrUA BJIEKTPHUYECKOro mOJsA mpe-
BpalllaeTCs B APYro# BHUJ 9HEPrHH — MexXaHHYe-
CKVIO, BHYTPEHHIOIO U JIP.

Or uero e saBucuT pabora Toka? MoKHO
¢ VBePEHHOCTBLIO CKasaTh, YTO OHA 3aBUCHUT OT CU-
Jbl MOKQ, T. €. OT dAeKmpuiecKozo sapada, npo-
Texkawmero no ueny B 1 ¢. B arom MuI y6eauiuce,
3HAKOMSACHL C pA3JUYHBIMEA JeHCTBHAMM TOKAa
(cm. § 35). HanpumMep, DponycKas TOK IO ¥eJe3-
HOHM WU HUKEJWHOBOM NPOBOJIOKEe, MBI BHIEIH,
uTO YeM Oojbine Oblja cHja TOKA, TéM BEIIIE CTa-
HOBUJIACH TeMIIepaTypa MPOBOJOKH, T. €. CHJIbHEe
OBLJIO TEIJI0BOE JeficTBHE TOKA.

Ho He TOnBKO OT OAHOM CHJIBEI TOKA 3aBHCHUT pa-
6ora Toka. OHA 3aBUCHUT €II[€ ¥ OT APYTOM BeJTUYH-
HBbI, KOTOPYIO HAa3bIBAKT 2A€eKmpuiecKum HAa-
npascenuem UV IIPOCTO HATLPANCEHUEM.

Hanpancenue — amo Quiauieckas geiuruna,
xapaxmepusyouas srexmpuiecxoe none. OHO
obosznauvaercda OyxkBoi U. UToOBl 03HAKOMHMTHCSH C
3TOH OYeHB BAYKHOHM (pM3MUYECKOM BeJIMYMHOK, 00-
paTHMCH K ONBITY.

Ha pucynaxke 64 mzobparkeHa dJIeKTpPHYECKAs
IIenb, B KOTOPYIO BKJIIOWEHA JIaMIIOYKa OT Kap-
MaHHOro (oHapukKa. HMcmouHuKom moxa 30ech
cayxcum 6amapeiirca. Ha pucyske 64, 6 nokasasna
ApYyTras Lelb, B Heé BKJIIOYEHA JJaMIa, HCIoab3ye-
Mas [IJf OCBemleHHs noMerneHui. Hemounurkom

Puc. 64. Paznuaroe cBeYeHHE JIAMI TIPH OZHON M TOH Ke cuJie TOKA:

a

HCTOYHHK ToKa — Oarapeiira; § — MCTOYHHK TOKA — rOpPoOJICKAA CeThb
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moxa 6 amoil yenu A81AemMCa 20podcKan oceemu-
meavHas cemb., AMIEpPMeTpbl, BKJIKYEHHBIE B
VKasaHHBIE eI, TOKAa3LIBAI0T OTUHAKOBYIO CHIY
ToKa B obenx nensax. OgHaAKO JlaMIla, BKJIIOUEH-
Has B FOPOACKYIO CeTh, AAET ropasno 0oJibliie cBe-
Ta ¥ TelJja, YeM JIAMIIOYKA OT KApMAaHHOro oHa-
pa. OO0bAcHAETCA 3TO TEM, YTO NP 00UHAKOB0U
cuae moka paboma moka Ha 3mMux yLacmrax ye-
nu npu nepemeuleHuU 3JeKMPUYECK020 3apada,
pasnozo 1 Kun, pasauuna. 3ta pabora ToKa ¥ Om-
penesseT HOBYIO (DM3MUECKVIO BeJIWUYUHY, Ha3BI-
BAEMYIO 31eKMPULEeCKUM HANPANCEHUEM.

Hanpsi:xkenue, wkoropoe coanaér Oarapeiika,
3HAYUTEJIbHO MEHBLIIIe HANDPAKEHUS TIOpOACKOH
cetu. UMeHHO MO3TOMY TIPH OAHOM M TOH JKe cHUIe
TOKa JTaMIIOUKa, BKJAUYEHHAA B IeNb DaTapeiku,
OaéT MeHbIIIe CBeTa 1 TeIlJja.

Hanpaacem:e MOKa3pIBaeT, KaKymw paﬁo'ry coBepIaeT 3JeKTpHYeCKoe moJe
IPpH NepeMelieHHH eIHHHYHOIO NOJOKHTeJbHOI'0 3apsaAga H3 OHOM TOYKM

B IPYTYIO.
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I
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b
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3Has pabory ToKa A Ha JaHHOM Y4YaCTKe LenHn
H BeChb JJIEKTPUYECKHH 3apfAl ¢, IPOINeIIIni o
3TOMY YYaCTKY, MOYXHO ONpeleNnUTh HAalpAXKeHue
U, 1. e. pabomy moka npu nepemeu,eHul eOuHuY-
HO20 dJleKmpPuU1ecKozo 3apaoa:

U=4,
q

CrenoBaTesnbHO, HANPANCEHUE PABHO OMHOULE-
HUI0 pabomb. moka HA OAHHOM YHaAcmKe K
aaexmpuyeckomy 3apady, npouteduremy no 3mo-
MY yuacmry.

W3 npeasiayimieit GopMyJIBl MOMKHO OIpeze-
JIUTh:

A
A=Ugq, q9=71-

DIeKTpUYeCKHU TOK 1mo06eH TeUeHHUIO BOOLI B
peKax Hu Bozonazax, T. €. TEYeHHUIO BoJbl ¢ GoJjee
BBICOKOI'O VPOBHSA Ha 0o0jiee HU3KUii., 3/1eCh dJIEKT-



puuecKuit 3aps/ (KOJIMYECTBO 3JIeKTPUYeCTBa) co-
OTBETCTBYET MAacce BOJbI, IPOTEKAOIIel Jepes ce-
yeHHEe DEeKH, a HalpdyKeHHe — PasHOCTH YpOB-
Heii, Hamopy BoAbl B peke. Pabora, KOTOpPYIO
coBeplIaeT BOZA, NMajasd, HalpuMep, ¢ IIOTHHEI,
3aBUCHT OT MACChI BOJbI M BHICOTHI €€ IaJeHusd.
Pafora Toxa 3aBHCHT OT aJIEKTPUYECKOrO 3apAla,
MIPOTEKAaIlero 4epe3 ceyeHue NPOBOJAHMAKA, U OT
HATIPSYKEeHUA Ha 9TOM IpoBogHHKe. Uem Gosbiie
PasHOCTh YPOBHE# BOABI, TeM foasmyio pabory
coBepIIAaeT BOJA IPY CBOEM IaJieHuH; yeM GosbIie
HaIpAKeHHe Ha yIacTKe Ienu, TeM 6oJbiie pabo-
Ta TOKa. B 03épax u mpyjax ypoBeHb BOABI BCIOAY
OJMHAKOB, U TAM BOJA HE TEYET; eClIU B 3JEeKTPH-
YeCKOH IeIM HeT HANPAMKEeHHs, TO B Hell HeT M
3NIEKTPHYECKOr0 TOKA.

1. OnmimuTe ONBEIT, KOTOPBIH AOKAasbiBaeT, 4To pabora TOKA 3aBUCHUT He
TOJNBKO OT CHJIBI TOKA, HO ¥ OT HaNp#AkKeHUA. 2. HTo TaKoe aJeKTPUIECKOe
panpsxenue? Kax MOKHO onpejieIuTh ero uepe3 paboTy TOKA H 3JIeKTPHI-
yecKmuii sapan?

EL]  eaunmubl HANPSUKEHMA

EnmaMIa HanpA;KeHUus HasBaHa eonbmoxm (B)
B YeCTb WTAJBAHCKOro y4éHoro Aneccandpo
Bonvma, co3faBliero mepsblil raabBaHUYEeCKUH
3JIEMEHT.

3a eJMHHMIY HaANpPSYKeHUA NPHHHUMAKT Takoe
dJIEKTPUYECKOE HANPAMKEHHe Ha KOHIlaX IIPOBOJ-
HHKA4, IIpY KOTOPOM paboTa II0 IepeMerjeHuio
asekTpuueckoro 3apsana B 1 Ki mo aTomy npoBoz-
HAKY paBHa 1 K.

B=1 2%,
1 Kn
Kpome BoJibTa NPHMEHSIOT JOJbHBIE M KpAar-

HBIe eMy eAMHUIbL: Muaausonvm (MB) u kuno-
soavm (kB).

1 mB =0,001 B;
1 xB = 1000 B.
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Bricokoe (BoabImoe) Hanps:KeHue ONACHO AJIA
Wu3HHA. JONyCTHM, 4TO HAIpPAKEHUE MEXKIY Of-
HHM IIPOBOJOM BEICOKOBOJIBTHOI JUHUY Nepejaun
n semaéit 100 000 B. Ecam aror mposox coemu-
HUTh KAKHMM-HHOYAb IPOBOAHHUKOM C 3eMJEH, TO
IIPH IPOXOXKAEHUM YePe3 Hero 3JeKTPUUYeCKOIro
sapana B 1 Kn 6yner cosepiuena paGora, paBHas
100 000 /I>x. IIpumepHO Takyio xKe paboTy cosep-
Ut rpy3 maccoi 1000 xr npH maeHuH ¢ BRICOTHI
10 M. On MmoxeT nmpomsBecTH GoablIMe paspyle-

HUA. ITOT OPAMEp IMOKAa3nIBaer, rmoye-
MY TaK OIlaceH TOK BhICOKOTO HAIIpAMXKe-
(1745-1827) 0 B Ho ocroposkHOCTh HaZO cOOII0AATE U
i : % B pabore c 0OoJsiee HUBKUMHM HaIpsiKe-
HTB.TI.EF}.HCRHTTI @HGHK. OJHH U3 OCHO- HHUSIMH. B 3aBHCHMOCTH OT VC-HOBHI‘:! Ha-
BaTeJgeH YIeHHA ob ANeKTPpHYEeCKOM =
TOKe, COBA NepBLi raTbBARTTE- NIPAKEeHWe Take B HECKOJbKO AeCATKOB
CKHH 3JIEMEHT. BOJIBT MO eT OKa3aThCH OIaCHBIM. ,]IJIH
paboThl B NOMEIIeHHH Oe30IacHBIM
CUHTAIOT HallpAXKeHue He Gojee 42 B.

1,25 B 220B 500 000 B Ho 1 000 000 B
HaripameHue B HEKOTOPbLIX TEXHWYECKKMX YCTPOHCTBAX K B nNpupoae e e

lanpBaHWUECKHE 3/I€MEHThI CO3[Jal0T HEeBBICO-
KOe HanpsxeHue. II0aToMy B OCBEeTUTENILHOM ceTH
HCIIOIB3YeTCA JNIEeKTPUYECKHN TOK OT reHeparo-
poB, co3zanmux Hanpamxesue 127 u 220 B, T. e.
BhIpa0aThIBAOIINX 3HAYHUTEILHO GOJIBLIIYIO dHED-
T'HIO.

 Bonpocs! 8 Y7o npuanumaior 3a equEauny Hanpsasxenua? 2. Kaxkoe sanpsasxkenue uc-
= IONB3YIOT B OCBETHTENbHOI ceTn? 3. UemMy paBHO HaAnps:KeHHE HA I10JII0-
cax CyXOoro ajJeMeHTa W KHCJIOTHOrO akkymynaropa? 4. Kakue efuHAIB

HalpAXeHHu#d, KPpoMe BOJIbTA, IPHUMEHAIOT HA HPSKTHI{E?
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§41 BONIbTMETP.
U3MEPEHMUE HAMPSIKEHUA

Ilnst u3aMepeHUs HANIPSXKEeHUA Ha 110JII0cax mue-
TOYHHUKA TOKA MJIA HA KAKOM-HUOYAb y4acTKe 1e-
O¥ NPUMEHSAT OpUOOp, Ha3bIBAEMbIH 60LbM-
mempom.

BosbpTMeTp, MCIOJAB3YEMBIN B IIKOJIBHBIX OIIbL-
Tax, MoKasaH Ha pucyuke 65, a, B 1abopaTopHBIX
paborax — Ha pucyeke 65, 8.

M=uorue BoJIbTMETPSHI 110 BHEIITHEMY BHY O4Y€Hb
MOXOMHN Ha aMIepMeTpsl. A OTIMYMA BOJBT-
MeTpa OT APYI'UX 3JIEKTPOU3MEPHUTEIbHEIX TPpHOO-
poB Ha ero mkaiae crasaT 6ykBy V. Ha cxemax
BOJABTMETP H300pakaiT KpyXKoM ¢ OykBo# V
BHYTpH (puc. 65, 0).

Kak u y amnepMeTpa, ¥ OZHOI'O 3a:XHMa BOJIbT-
MeTpa CTaBAT 3HAK «+», ITOT 3aKHUM He0OX0oAuMO
00A3aTeJbHO CORIUHATH C TPOBOAOM, HAYIIUM OT
MOJOKUTEALHOI0 IMOJII0ca UCTOYHUKA ToKa. WHa-
ye cTpesika npubopa 6y/ieT OTKJIOHATLCA B 00par-
HYIO CTOPOHY.

BonsTMeTp BKJIOYaeTCHA MHade, 4eM amIiep-
merp. Ha pucyuke 66, a nsobpakeHa sleKTpude-
CKas IeNb, B KOTOPYIO BKJIIOUYEHB! 3JIeKTPUYecKas
jJamia, amnepMerp u BoasrTmerp. Ha pucynxe 66,
6 ToKasaHAa cXeMa TaKo#l uenu. AMIepMeTpoM B
3TOM NEeny U3MEePAIOT CHJIY TOKA B JlaMIle, IJId 3TO-
ro OH BKJIIOUEH B IEeNb IOCJEJOBATENBHO C HEM.
BoabTMeTp AOJKEH IIOKasbiBaTh HaNpAKEHUe,
CYIIleCTBYOIee Ha 3aXNMax JIaMIIbL.

Puc. 65. BoasTMeTp
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a) 6)

Puc. 66. [loakaueHne BOMTBTMETDA H AMIIEPMETDa B Heb

Puc. 67. Ilogkirouenue
BOJIBTMETPA K MCTOY-
HHUKY TOKA

118

HOBTOMY €ro BKJHYaKT B [IeIb He IIocjegoBa-
TeJIBHO C JIAMIIOH, a TaK, KaK IIOKa3aHo Ha PUCYH-
ke 66, a m Ha cxeme (cM. puc. 66, 0). awumbe
80/lbmMemMpa nNPUCoeOuUHAIOM K Mmem mo4iKam ue-
nu, meuoy Komopwvimu Hado u3mepums HanpPaice-
Hue. Takoe BRJWOYeHUWe TPUOOpPa HA3BIBAIOT na-
paanenvuoim. IlapaniensHoe coefuHEHUE IPO-
BOJAHHKOB Oyner paccMmorpeHo B § 49. Ormerum
TOJIBKO, YTO CHJa TOKa, NPOXOAANIEI0 uepes
BOJIBTMETD, MaJja II0 CPABHEHHIO C CHJIOHA TOKA B
Lenu, TO9TOMY OH MOYTH HE M3MEeHAET HalpsAMKe-
HHEe MEeXXKJy TeMH TOYKaMH, K KOTOPBHIM HOAKJIIO-
YEH.

Ana usaMepeHusa HANPSIKEHUA HA MOJIOCAX HC-
TOYHMKA TOKA BOJBTMETP MOAKIIOYAIOT HEIOCpe/-
CTBEHHO K 3aXHUMaM HCTOYHHMEKA TOKAa TaK, Kak
II0OKAa3aHo Ha pUCYHKe 67.

: 1. Kak masmiBator npufop Ans U3MEepEHUHA Ha-

- npaxennna? 2, Kak BKIIOYAIOT BONBTMETD IS
MOMEPEeHUHA HANDPAMKEHUA Ha YYACTKE Lemm?
3. Kak ¢ momMompI0 BOJLTMETPAa M3MEPHTHL Ha-
npsxeHUe Ha moJiocax ucTouHuKka roka? 4. Ka-
KO N0JIKHA GBITH CHJIA TOKA, OPOXOAAIIero ye-
pe3 BOJBTMETD, IO CPABHEHHWK C CHJIOH TOKA B
menu?



YNPAXHEHME 26

1. PaccmotpuTe KAy BojsTMerpa (cM. puc. 65, ). OupenenunTe ueny ge-
sneHus, IlepeyepruTe B TeTpaAb ero LIKATY M HADUCYHTE IOJIOMKEHHE
crpesxu npu Hanpsskenun 4,5 B; 7,5 B; 10,5 B.

2. OmpepesuTe LEHY AeJeHUA MIKAIB BOJBTMETpa, M300PAKEHHOr0 HA PH-
cynke 66, a. Kakoe Hanmpsoxenue OH IOKa3sIBaeT?

3. HauepruTe cXeMy IeOy, COCTOAIIEH U3 AKKYMYyAATOPA, JaMIThl, K044,
aMIlepMeTpa ¥ BOJALTMETpA, /A cJydyad, KOraa BOJbTMETPOM M3MepAKT
HANPSAJKEHHEe Ha [0JI0CaX HCTOUHWKA TOKA.

L]  3aBMcHMOCTL CH7bl TOKA
OT HAMPSIKEHMS

Pasnuunsie gefiCTBUA TOKA, TAKHE KaK HArpe-
BaHHWe MPOBOAHMKA, MAarHUTHbIE U XMMHUUYECKHE
neHCcTBHA, 3aBUCAT OT CUJIBI TOKa. MaMeHaa cHIy
TOKA B eI}, MOKHO PEryJIupOBaTh 3TH JeliCcTBHA.
Ho uTobbI yrIpaBaIaTh TOKOM B IeIIH, HaJO 3HATh,
OT 4ero 3aBHUCHUT CHJIA TOKA B HeMH.

M5l 3HAEM, UTO 3JIeKTPUYECKUH TOK B IENH —
9TO YHOPSAAOYEHHOE ABUKeHHe 3apAKeHHBIX Yac-
THIL B 3JIEKTPUUECKOM TI0e. HeM cuIbHee JeicT-
BHE 3JIeKTPHYECKOTO IJOJIA HAa 3TU YaCTHIlkI, TeM,
OYEBUIHO, ¥ 00JIbIIIE CHJIA TOKA B IeNH.

Ho peiicTBue moJisg xapakTepusyeTcsa Quande-
ckoii BerumunHOi — Hanps:xenuem (§ 39). IToaro-
MY MOJXHO IpPEeAIIOJOMKHUTE, YTO CULA MOKA 3A6U-
cum om HanpajxeHus. YCTAHOBHUM Ty 3aBHCH-
MOCTbH Ha OIBITE.

Ha pucyure 68, a usobpaxeHa sjleKTpUYecKan
Ielb, COCTOAIAA U3 UCTOYHUKA TOKA, AMIIepMeT-
pa, CIMPAa M M3 HUKEJINHOBOH IIPOBOJIOKH (IpO-
BOAHMKA), KJIKOUa ¥ [apajjielbHO IIPHCOeINHEH-
HOrO K crnupaan BosbrMerpa. Ha pucynke 68, 6
IIOKa3aHa cxeMa 9TOH Henu (IPAMOYIOJbHHKOM
VCIOBHO 0003HAYEH IPOBOJAHUK).

BaMBIKAIOT Lellb H OTMeYaloT MOKAa3aHusA IIPH-
bopoB. 3arTeM MPUCOEIHHAIT K IePBOMY HMCTOY-
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Puc. 68. YcraHoBKa 114 ONpe/ie/IeHAs 3aBUCUMOCTH CHITBI TOKA OT HANPSYKEeHU A

I, Al

2,5
1,6
0,5 1 '

0 246810U,

Puc. 69. I'padink 3aBu-
CHMOCTH CHJIEI TOKA

B IPOBOAHHKE OT Ha-
NpAXMeHHnA
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HHKY BTOPOH TaKOM} K€ HCTOYHHUK IIMTAHUS U CHO-
Ba 3aMbIKAOT Henb. HanpaskeHue Ha coupanu
IIPY 3TOM YBEJMWYHUTCHA BABOE, U aMIEPMETP ITOKa-
JeT BABoe OONBHIVIO CHJY TOKa. IIpu Tpéx uc-
TOYHMKAX HANPAXKEHWEe HA CIMPAJIH YBEeJIUUYUBA-
eTcs BTPOE, BO CTOJNBKO K€ pa3 yBeJIWYHBAETCH
cHrJia TOKa.

Takum o006pasoM, ONBIT NOKAa3kIBaeT, YTO BO
CKOJIBKO pa3 yBeJHW4YUBaeTcd HaIpsAKeHHe, IpH-
JIO}KEHHOe K OJJHOMY M TOMY ’Ke IIDOBOLHHKY, BO
CTOJIBKO Ke pa3 YBeJIHMYHBAETCHA CUJIA TOKA B HEM.
HpyrumMn cloBaM¥u, cCuia Mmoxa 6 npoeodnuKe
NpAMO NPONOPYUOHANLHA HANPAWEHUIO HA
KOHYax npo600HUKA.

Ha pucyske 69 noxkasas rpaduK 3aBHCHMOCTH
CHJIBI TOKA B IPOBOJHUKE OT HALIPDAMKEHHUA MEKIY
KOHIIAMH 3TOT'0 IIPOBOJAHHUKA.

Ha rpaduxe B ycnoBHO BeIOpaHHOM MacmTabe
IO TOPM30HTAJIBHOM OCH OTJIOMKEHO HAIIPAYKEHHUE B
BOJIbTAX, & TI0 BEeDTUKAJIbHON — CHJIa TOKa B aM-
nepax.

? 1. Kax Ha onbiTe IOKa3aTh 3aBHCHMOCTb CHJIBI

: ToKa oT Hanpsyxeaua? 2. Kak zasucHT cHia To-
K& B NPOBOJHMKE OT HANPAMEHHA HA KOHIAX
npooguuka? 3. Kakoil Bug umeer rpadpux aa-
BHCHUMOCTH CHUJIKI TOKA OT Hanps:xeuna? Kakywo
3aBMCHMOCTE MeKIy BelTHYMHAMH OH OTpAas)a-
er?



1. Tlpm Hanps»XeHHH HA KOHNAX yyacTkKa umenu, pasHom 2 B, cuna Toka B
nposoaauke 0,4 A. Kakum gonxHOo ObITh HANIDAXKEHUEe, 4TOOLI B TOM Ke
OpOBOJHMKE CHIA TOKa Ovina 0,8 A?

2. Ilpu Hamps)KeHWH HA KOHIAX TPOBOAHHEKA 2 B cuia TOKA B NPOBOAHUKE
0,6 A. Kaxoii Oyzer cijia TOKA B IPOBOAHHKE, €CJIM HATIDAMEHHE HA €ro
KOHIAX yBeauyHTca Ao 4 B; ecan HanpsyKeHHe HA ero KOHIAX YMeHB-

muTea go 1 B?

EXE]  3nEKTPMYECKOE COMPOTMBIEHME NPOBOAHMKOB.
EAMHULbI CONPOTUBIIEHNS

Bxiaouas B 9JIEKTPUUYECKYIO Iellb KaKOTO-HU-
Oyb MCTOYHMKA TOKA PA3JIMYHbIE IPOBOAHUKUA U
aMIlepMeTp, MOYKHO 3aMEeTHTh, YTO IIPH Pas3HBIX
NPOBONHUKAX IIOKA3AHHWA aMIIepMeTpa pasiud-
HBI, T. €. CAJIA TOKA B JAaHHOHN LENM pasJudHa.
Tax, HanpuUMep, €I BMECTO KeJIe3HOH IIPOBOJIO-
K" AB (puc. 70) BKJIIOYHUTE B Uellb TAKOH e JJIHu-
Hbl A CeUEeHKHA HUKEJIHHOBYH HpoBOJOKY CD, TO
CHJIa TOKA B LieII YMEHBIIHUTCS, & €CJIU BKIIOYHUTH
mMenuyio EF, To cuiaa TOKa 3HAUYUTENBHO yBeJHd-

HHUTCH.

Puc. 70. 3aBMCHMOCTE CHUITBI TOKA OT CBOMCTB MPOBOJHAKOR
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BoabTMeTp, MOOYEPENHO TOAKIIOYAEMBIA K
KOHIIAM 3THX IPOBOJHUMKOB, MTOKA3BIBAET OJUHA-
KOBOe Hanp#AKeHue. 3HAYUT, CUIA MOKA 6 Yenu
3aséucum He TOJBKO OT HANpPAMKEHHUA, HO U Om
ceolicme nposodHUK08, BKIIOYEHHBIX B IeNb. 3a-
BHCHMOCTh CHJIBI TOKa OT CBOMCTB IDOBOAHUKA
00BACHAETCA TE€M, YTO Pa3Hble IPOBOAHUKHU 006.1a-
NAaioT Pa3IUYHBIM INeKMPULECKUM CONLPOMUE-
eHuem.

OJIeKTPUYECKOe CONPOTHUBIeHUEe — (uauye-
ckada BesnunHa. O6o3HavaeTcda oHO OyKBOH R.

3a eduHuyy conpomuBreHus nNPUHUMAOM
lom — conpomusnenue marxoz0 nposooHUKA,
8 KOMOPOM NPU HANPAWEHUL HAa KOHYax 1 aorbm
cusa moka pasrna 1 amnepy. KpaTko aTo 3anucsi-
BaIOT TaK:

_ 1B
10m TG
IIpuMeHAIT U Apyrue eJuHHI(bl COIIPOTHBJIE-

Hus: muaauom (mOm), xuzoom (kOm), mezaom
(MOm).

1 MmOMm = 0,001 Owm;
1 kOm = 1000 Om;
1 MOMm =1 000 000 OmM.

B uém npuumHa conpotrusieHusi? Eciam 6w1
3JIEKTPOHBI B IIPOBOJHHUKE HE MCIIBITHIBAJIA HAKA-
KHUX TOMeX B CBOEM [IBMIKEHWH, TO OHH, O6ymy-
YH IIPUBEJEHBI B YIIOPALOYEeHHOE IBUKEHHe, IBH-
rajuck Obl M0 WHEPIUH HEOTPAHUYEHHO I0JITO.
B meiicTBUTEIBHOCTH 3JIEKTPOHBI B3AMMOAENCTBY-
0T ¢ MOHAMHM KPHMCTAJIIMYECKOM PEIIETKU MeTasI-
aa. Ilpm sTom 3amMenifgeTcd YIOPAAOYEHHOE JIBH-
KEeHHUe DJIeKTPOHOB ¥ CKBO3b IIONIEPEUYHOE CeUeHHe
IPOBOAHHUKA IIPOXOAUT 3a 1 ¢ MEHbIIIee UX YHCJIO,
CooTBeTCTBEHHO YMEHBLIITAeTCH U IIePEHOCHMbIH
3JIeKTPOHAMHU 3a 1 ¢ 3apfAj, T. €. YMEHbIIaeTCH CH-
aga Tora. Takum obpasoM, Kamablii IPOBOJHUK
Kak OBl OpPOTHMBOAEHCTBYET 3JIEKTPHUYECKOMY TO-
KV, OKa3bIBaeT €My COIIPOTHBJIEHHE.



IIpuuuHOHA CONPOTHBIIEHUA ABJIAETCA B3AHMO-
AeHCTBHE IBHIKVIIHXCA JJEKTPOHOB C HOHAMH
KPHCTALINYECKOH PEIIETKH.

Pasurnie npoBoAHHKM 001aaI0T PA3JIMYHEIM CO-
MpOTHBJIEHHEM H3-3a paannqnﬂ B CTPOEHHH nux
KPHCTa/INYeCKOH PeIETKH, M3-3a PABHOM JJIHHBI
¥ ILJIOIIAAY TTOIEePEeYHOro CeUeHU .

{ 1. Kak Ha ONBITE MOKA&34Th, YTO CHJA TOKA B LEIH 3aBHCHUT OT CBOHCTB
npoeoaauka? 2. YTo NPHHUMAOT 32 JHHHUILY CONPOTHUBICHUA IPOBOJAHM-
ka? Kak eé maseipawT? 3. Kakne eJMHAIBI COIPOTHRIEHUA, KPOMe OMa,
neronbayioT? 4. B uéM npuunHa CONPOTUBIeHUA?

1. Haueprure cxemy menu, usobpakénnoil Ha pucyHke 70, u obbAcHuUTE
OIBIT, IPOBEIEHHLIH 10 JAHHOMY PHCYHKY.

2. BolpasuTe B OMAaxX 3HauYeHuWs creAyiomux comporuBaerui: 100 mOwm;
0,7 kOm; 20 MOm.

3. Cuna Toxa B CHUDANH sieKTpHYeckoi navmsl 0,5 A npu HaNpAMXKeHUH Ha
eé xouuax 1 B. Onpenenure cONPOTHBIEHHE COUPAJH.

EXL]  3akon omA ans yHACTKA LENM

B npeasigymux naparpagax 6sLamu paccMoTpe-
HbI TPH BeJIMYHHBI, C KOTOPHIMH MbI MMEeM JIeJI0 B
1000 3JIEKTPUYECKOH e, — 3TO CUla MOoKa,
Hanpaxcenue v conpomuénenue. ITU BeIUdu-
Hbl CBA3aHBI MeXAYy c000#. 3aBHCHMOCTb CHJIEBI
TOKA OT HANPAKEHH S MBI ysKe ycTaHOBHIH. B § 42
HA OCHOBAHUM OIBITOB OBIJIO IIOKAB3AHO, YTO CUJLA
moxa 8 npoeodHUKEe NPAMO NPONOPUUOHALLHA
HANPpAXMCeHUW Ha KoHyax nposodrurxa, ObparuTe
BHAMAHME, 49TO IPH NPOBEAEHUH ONBITA COIPO-
THUBJIEHHWE IPOBOJAHUKA HE MEHAJOCH.

IIpu npoBeneHUM GU3UUECKUX OMBITOB, B KOTO-
PBIX ONpeNeNsiT 3aBUCHMMOCTD OJAHOM BeJUYHUHBI
OT JApYroii, BCé OCTAJbHEIE BEJWYHHBI HOJIMKHBI
OBITH MOCTOAHHBIMHA. Ecin oHM OyAYT U3MEHATH-
cf, TO YCTAHOBUTH 3aBHCHMOCTb OyzeT ciaoKHee.
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Puc. 71. 3aBHCHMOCTD CHJIBI TOKA OT COIPOTHBIEHHH

IToatomy, onpenenssa 3aBUCUMOCTb CHJIBI TOKA OT
COIIDOTHUBJIEHMA, HANPAKeHUue Ha KOHIax M[po-
BOAHMKA HAAO0 MOAAEPKHUBATD IIOCTOSAHHEIM.

Yro6bI OTBETHTE HA BOIPOC, KaK 3aBUCHAT CHJIA
TOKa B IIEIA OT COINPOTHBJEHUS, obpaTHMCA K
OIBITY.

Ha pucyske 71 m3obpaskeHa sJIeKTpHYeCKas
nemnb. B Ty nenk Mo ouepeAn BKJIOYAIOT IPOBOJ-
HUAKH, oOJazamolnue pas/JIMYHBIMH COIIPOTHUBJIE-
HUSAMU. HanpsiykeHre Ha KOHIlaX TPOBOJTHUKA BO
BpeMs ONBITA NMOAAEPKUBAETCHA IIOCTOAHHBIM. 3a
3TUM CJENAT II0 MoKas3aHuAM BosbTMerTpa. Cuiry
TOKa B [IeNH H3MEPAIOT aMIIEPMETPOM.

B tabnune 7 mpuBeIeHBI Pe3yJbLTATHI ONBITOB
C TpeMsi pa3IuYHbBIMK IPOBOJHUKAMH,

Ta6nuuya 7
Ne Hanpsamenne Ha KOHIAX Conporusienne Cuua Toxka
ONBITA NpoOBOAHHKA, B nposoaaura, Om B memnu, A
1 2 1 2
2 2 2 1
3 2 4 0,5
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B nepBom ombiTe CONMPOTHBIEHWE MPOBOAHUKA
10m u cuaa Toka B nenu 2 A. CompoTuBieHue
BTOpOro nposogHuka 2 Om, T. e. B Ba pa3a 60Jib-
mre, a CUJIa TOKa B ABa pasa MeHbIIe. Y HaKkoHem,
B TPETHEM CJIyuae COIIPOTHBIIEHHE e yBeJUYHn-
JIOCh B 4YeThIpe pa3a U BO CTOJIBKO JXe pa3 YMeHb-
OIXJIAChk cua Toka. HamoMHEUM, UTO HAIpPAMKEeHHe
Ha KOHIIaX IPOBOAHHMKOB BO BCEX TPEX ONBITAX
OB17IO OMMHAKOBOE, paBHOE 2 B.

Q606mas pe3ysIibTaThbl ONBITOB, IPHU-
XOJIAM K BBIBOAY, UTO CUJIA MOKA 6 Npo-
800HUKe 00pamHo NPONOPUUOHALbHA
CONpPoOMUBLEHUIO NPOBOOHUKA.

3aBHCHUMOCTE CHJIBI TOKa OT Hamps-

Hemenknit duank. OH BeIBeJ Teope- JKeHHA Ha KOHIAxX y4acTKa Ilenyd U co-

THYECKH M NOATBePAHI HA ONBITE 34~

KOH, Bmpammomnﬁ CBA3b MeXKAy

IIPOTHUBIEHHA 3TOTO YHa4CTKa HA3bIBaeT-

CHJIOH TOKA& B IelH, HAIPA/KEeHHEeM H ca aaxkonom Oma 110 UMEeHH HEeMeIllKO~-

COOPOTHBJIEHHeM.

e
I
xS

ro yuéHoro I'eopza Oma, OTKPBIBIIEro
aToT 3aKoH B 1827 r.
3axkoH OMa uHTaeTCA Tak: CULA MOKA 8 YHa-
cmKe yenu npamo NPONOPYUUOHANLbHA HA-
NPANEHUIO Ha KOHYAX MO0 YywacmrKa u
06pamHo NPoNOPYUOHANLLHA €20 CONPOMUE-
NEeHUo.

=

xS

aneck I — cuia TOKa B yyacTke nenu, U —
HaOpAKeHWe Ha 3TOM ydacTke, R — co-
IIPOTHUBJIEHME YIACTKA.

3akod OmMa — OOMH M3 OCHOBHEIX (hu-
3MYECKHUX 3aK0HOB.

Ha pucyske 72 3aBHCMMOCTEL CHIBI TO-
Ka OT COIPOTHBJIEHMA IIPOBOJHHEKA IIPpH
OJHOM M TOM K€ HATIPAYKEeHUH HA ero KOH-

Puc, 72. I'padur 3aBu-
CHMOCTH CHJIBI TOKa

B IIenH OT CONPOTHBIIE-
HUS

max nokasaHa rpadpuyecku. Ha aTom rpa-
¢uKe II0 TOPM30HTAJIBFHOR OCH B YCJIOBHO
BeIOpaHHOM MacirTabe OTJIOMEeHBI COIIPO-
THBJIEHH S IIPOBOJHUKOB B OMax, II0 Bep-
THKAJhHON — CHJIA TOKA B amMIepax.
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CnemoraTenbHO, 3HAA CHJIYy TOKa U COIPOTHBJIE-
HHe, MOXMHO IIO0 3aKOHY OmMa BBIYHCIHTH Hanp#Ha-
JKEeHHe Ha y4JacTKe e, a 3HadA HalpAXeHHe U
CHJIY TOKa — COIIPDOTHBJIEHHE Y4acTKa.

COHpOTHBJIeHI‘Ie OPOBOAHUKA MOKHO oOIpene-

JIUTH 110 hopmyne R = % , OZHAKO HaAO NIOHUMATS,

yT0 R — BeJIMUMHA IIOCTOAHHASA JIJIs JAHHOTO IIPO-
BOJHMKA ¥ HE 3aBUCHUT HU OT HANIPSIKEHUSA, HA OT
CHUIBl TOKA. Ecau Hanps:KeHHe Ha AaHHOM IIpPO-
BOJHHKE YBeJHWUYHUTCH, HATIPUMEp B TPH pasa, TO
BO CTOJIBKO K€ pa3 YBEeJUYHTCA M CHUJA TOKA B
HEM, a OTHOIICHHEe HANPSKEHHS K CHJIe TOKA He
U3MEHHUTCH.

1. ITonsaysce pucyaxom 71, pacckasKkuTe, KaK OPH IOMOIIH OIIBITA yCTa~
HABIHMBAIT 38BHCHMOCTh CHJIBI TOKA B YYACTKE LIENH OT CONPOTUBICHHSA
3aT0ro yuactxa. 2. Kakosa 3aBECHMOCTE CHJIBL TOKA B IPOBOJHHUKE OT CO-
nporueaesud aroro nposoaHura? 3. Kak dopmyaupyerca sakon Oma?
4. Kak BeIpasuTh HAIIPAXKEHWE HA YYACTKE HeNH, 3HAad CHJIY TOKA B HEM B
ero conporusjerue? 5. Kak BeIpasuTh CONPOTHBIEHHE YYACTKA ILENH,
3HASA HANPSKEeHHe HA ero KOHIAX M CHJY TOKa B HEM?

YNPAXMHEHME 29
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Hanpsasxenue Ha samuMmax snextpudeckoro ytiora 220 B, compormsie-
HHe HarpesaTeJbHoOro ajgementa yriora 50 Om. Yemy paBHa cuja TOKa B
HAarpeBaTeJbHOM 2J1eMeHTe?

Cuna Toxa B crnumpanm anextTpudeckoit jgamnsr 0,7 A, conmporusieHue
agaMnel 310 Om. Ompemenure HanpaAKeHWe, M0J KOTOPBIM HaXOAHTCH
Jammna.

KaxuM conmpoTuBiaeHuemM objagaeT BoJALTMETD, paccunTarERI# Ha 150 B,
ecJIi CHJIA TOKA B HEM He JoJskHA npeesimats 0,01 A?

Onpegenure no rpaduxy (cM. pruc. 69) conpoTuBIeHne NPOBOJHUKA.

PacemorpuTe pucyHOK 71 1 TAOIHIY Pe3yIbTATOB ONbITA, BLIMOTHAEMOT0
B COOTBETCTBHH C 3TUM PHCYHKOM. YTO H3MEHMTCH Ha DHCYHKE H B CXeMe



AJTeKTPUUECKOM IlenH, Korga OyAyT IPOBOXMTECHA
onbiTel Nt 2 u 3, yKasaHHBIe B Tabaune 77

6. ITo moxasanuaM npubopor (cM. puc. 70) onpegenure
conporuBieEue TpoBogHNKa A B.

7. Ha pucynke 73 umaobpaskeHsl rpadMKy 3aBECUMOCTH
CHJIBI TOK& OT HANOPSAXKEHHA AJA ABYX IIPOBOJHHKOB
A u B. Kakoit #3 aTuX NpoBoJHUKOB obaagaer 66b-
Puc. 73 mum comporusaeruem? OnpenesnuTe CONPOTHBIE-
HHEe KayxJI0TI0 U3 MPOBOAHUKOB.

EXEd Ppacuer conpotuBnEHMS NPOBOAHUKA.
YIENLHOE CONPOTUBNEHUE

MBzI 3HaeM, UYTO OPUUYMHOK 3JIEKTPHYECKOro Co-
IIPOTHUBJIEHUSA IPOBOAHNKA ABIAETCA B3aMMOJEI-
CTBHE 3JIEKTPOHOB C MOHAMM KPHUCTAJJIUYECKOM
pemérku merasia (§ 43). [Tosromy MOKHO TIpen-
TIOJIOMKWTh, YTO COTMPOTHBJIEHUE IIPDOBOAHHKA 3a-
BHCHT OT €ro O0JIUHbL U NA0U,adu nonepevHozo ce-
YeHus, a TAKMKe OT 8euiecmaa, U3 KOToOporo OH U3-
TOTOBJIEH.

Ha pucysxe 74 m3o0pakeHa yCTaHOBKA AJdA
IPOBEeNEHUS TAKOrO OIBITA. B I1ellb HCTOYHHKA TO-
Ka [0 OYepead BKJIOUYAKT Pa3jJIuYHbIe IIPOBOJHHU-
KH, HAIpUMep:

1) HUKeJIMHOBbBIE IPOBOJIOKY 0GUHAKOB0IL MO
WUHBL, HO PA3HOU OAUHBL;

2) HUKeJIMHOBBIe IIPOBOJIOKM 00UHAKOB0il ONLU-
Hbl, HO PA3HOU MOoAWUHbl (Pa3HOH ILIOMIaAM 10~
MEPEYHOT0 CeYeHUA);

3) HUKEJIMHOBYID ¥ HUXPOMOBYIO ITPDOBOJIOKH
00UHAK0B0U ONUHBL T MOJULUHDL.

Culy TOKA B LEeIIH U3MEPAT AMNEPMEMPOM,
HanpAXeHUue — 80JAbMMeMpPOoM.

3HaA HanpsKeHMe HAa KOHIIAX HIPOBOIHHKA
A CHJIy TOKA B HEM, o sakoHy OmMa MOYKHO oII-
pefgeJqinTh COIIPOTHUBJAEHHE KaxJA0ro H3 IOpPpOBOO-
HHKOB.
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Puc. 74. 3aBMCHMOCTE COTIPOTHBIEHHA IPOBOJAHUKA OT €ro paaMepoB 1 pojia BellecTBa

128

BrinoaHuUB VKa3aHHBbI€ OIIbIThI, MbI YCTAHOBHM,
qTO!

1) ¥3 AByX HUKEJIWHOBBIX IIPOBOJIOK OZMHAKO-
BOH TOJIMHHEI 00Jiee 0AUHHAA TIPOBOJIOKA MMeEeT
OoabuLee conpomuéieHue;

2) U3 IBYX HUKEJHWHOBBIX IIPOBOJIOK OZWHAKO-
BOH AJIMHEL 60J/1bWee CONPOMUEJeHUe UMeeT Ipo-
BOJIOKA, NONepeLHoe ceyeHue Komopoi. mervuie;

3) HUKeNnMHOBaA ¥ HEXPOMOBAA IIPOBOJIOKH 00U-
HAKO0BbLX PA3MepP06 UMEIOT Pa3H0e COonpomusne-
Hue.

3aBHCHMOCTh CONPOTUBJIEHUA IPOBOTHMUKA OT
€ro pasMepoB U BeI[ecTBa, U3 KOTOPOTO M3TOTOB-
JIEH IIPOBOJAHMK, BIIEPBbIE HA OMBITAX H3y4ua OM.
OH yCTaHOBUJI, ¥MO COnpPOMUENLEeHUe NPAMO
NPONOPYUOHANBLHO ONUHe NpPOo60JHUKaA, 06-
Pamno nponopyuoHaibio naou,adu €20 no-
nepewHozo Ce4eHUR U 3a6ucum om eeujecm-
6a npoeodHUKA.

Karx yuecTh 3aBHCHMOCTH CONPOTHBJIEHHSA OT
BELIIeCTBA, M3 KOTOPOr0 M3TOTOBJAIOT IIPOBOX-
HUK? [l DTOTO BBEIUYHCASIOT TaK Ha3bIBaeMoe
yOenvroe cOonpomuéneHue eu,ecmea.

ViaensHOE CONPOTHUBIEHUE — 3TO (pu3MUecKas
BeJIMYMHA, KOTOpas OmpefiesideT CONPOTUBICHUE



w2

NPOBOAHMKA M3 AAHHOTO BellecTBa AJUHON 1 M,
[JIOIIAABIO IOIIepeyHOro ceyeHus 1 M2,

BBeném GykBeHHBbIEe 0003HAUEHHA: p — YAENb-
HOEe CONpPOTHBJEHME IPOBOAHMKA, | — JIJIUHA
IIPOBOJHUKA, S — ILIOIAaAb ero IonepevyHoro ce-
yerus. Torga conpoTuBaeHre IPpOoBOgHUKA R BEI-
pasurcs GopMyJI0i

_pl
R=£.

U3 Heé momy49uM, 4TO:

RS I RS
= =0 p

’ = E ’ "'T"'

W3 mocnenHeil (GOPMYJbl MOMHO OIpPEeUTh
eIMHUIY VYAEeJbHOTO conporuBieHusa. Taxk Kax
equHUIEe conporuBiaeHus asagerca 1 Om, egu-
HUNeH TJI0Iaay MONepevYHoro cedeHuss — 1 m2,
a eIMHUIEeH AITUHEL — 1 M, TO eJHHHUIEH yIeJbHO-
ro COIpOTHUBJIEeHUA OyeT:

10m+1 m2

,unu 1 Om » m.
1M

Y mobOHee BeIpaXkaTh IJOINAL IIOIIEPEYHOTO Ce-
YeHUA MPOBOJHMKA B KBAAPATHHIX MHUJIHMET-
pax, TaK Kaxk OHa gaiie Bcero 6n1BaeT HeOOIBIION.
Torma egwHHUNEN VAEJIBLHOrO CONPOTHUBJIEHHA Oy-
IeT:

1 Om - mm2
T
B rTabaune 8 npuBeleHbl 3HAYEHUA YAEIbHBIX
conpoTuBIeHuii HeKoTopeix BeimecTB npu 20 °C.
YaennHOE CONMPOTHBIEHUE C U3MEHEHHEM TeMmIle-
parypbl MeHseTcsa. OObBITHEIM NyTéM ObLIO ycTa-
HOBJIEHO, UTO Y METAJJIOB, HAIPUMED, VAEIbHOE
CONPOTHUBIEHHE € IOBLIIIEHMEM TeMIlepaTyphl
VBEJIUYUBAETCH.
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Ta6nuua 8. VYaenbHOE BJIEKTPHYECKOE CONPOTHBICHHE HEKOTODEIX BEIIECTR
(upu t = 20 °C)
P P P
BemecTBo Om + mm? BemecTtso Om + mm? Bemecrso Om » mm?
™M ™M M
Cepebpo 0,016 Hurenun 0,40 Huxpom 151
(cnias) (cnnas)
Mense 0,017
3on0T0 0,024 Masraausn 0,43 Dexpanb 1,3
(cnmas) (cnar)
A moMuHEAR 0,028
Boasthpam 0,055 KorcranTan 0,50 TI'padmr 13
(cnutag)
Heneao 0,10 Papdop 101¢
Ceunen, 0,21 PryTe 0,96 D6orHT 1020

M3 Bcex MeTaJIOB HAMMEHBIIIUM yVAielbHBIM CO-
IpoTHBJIeHUeM obsanamT cepebpo u meab. Cremo-
BaTeJbHO, cepefpo U Meab — JIy4lliHue IIPOBOAHM-
KH 3JIeKTpHUecTBa.

Ilpu npoBOAKE 3MEeKTPUYECKUX Ienel UCTob-
3VIOT aIMHHHEBBIe, MeJHble U JXeJe3Hble IIpO-
BOJIA.

Bo mHOrMX cnydasx OBIBAIOT HYKHEI IPHUOOPEI,
uMewIre 00JbIIoe conpoTuBIeHne. X naroras-
JHMBAIOT W3 CIEIMAJbHO CO3JAHHBIX CILIABOB —
BEIIecTB ¢ GOJIBIIMM YAeJbHBIM COIDOTHBIIEHH-
eMm. Hanpumep, Kak BHAHO U3 Tabaunel 8, croias
HHUXPOM HMeeT yIeJbHOe COIPOTHBJIEHHE IOYTH
B 40 pas GoJsbIlee, 4eM aJTIOMUHUN,

@apdpop u 3060HUT uMerT Taxoe Oosbmroe
yIeJbHOe COIIPOTHBJIEHHWE, YTO IIOYTH COBCEM He
IIPOBOIAT AJIEKTPHYECKHH TOK, HX MCIOJIB3YIOT B
KadecTBe U30JATOPOB.

L0t 1, Kak 3aBHMCHT CONPOTHBIEHHE IPOBOAHUKA OT €r0 AJHMHEL U OT ILIOIIA A
nonepewHoro ceyenua? 2. Kak moxasars HA OIIBITE 3aBUCHMOCTE COMPO-
THBJIEHHHA NPOBOAHHNEA OT €0 AJHHLI, IMJIOIANH HOHBP@‘I’HOI"O cetyeHWA U
BEI[ecTBa, M3 KOTOPOro oH uaroTosieH? 3. YUro HaswlBaeTCH YAEIbHBIM
conporusaernem nposogruka? 4. [To kaxoi GopMyse MOMKHO PACCYUTHI
BATh CONPOTHBJIeHHe NPoBOAHHKOB? 5. B KAKMX eIUHMIAX BbIPAKAETCH
VIeJLHOE cOnpoTuBIeHrne nposogauka? 6. M3 KaKuX BeLIECTB MaroTaB-
JIHBaXT IpOBOOJHHKH, IIPKMEHHBMBIE Ha upaRTHRe?
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NPUMEPbI HA PACYET COMPOTUBJ/IEHUA
NPOBOJAHUKA, CUJibI TOKA U HANPAXEHUA

IIpumep 1. lnnaa MeaHOTO MPOBOJA, MCIOJIb-
30BAHHOIO B ocBeruTenabHOn cetu, 100 M, mmo-
maak IomepeyHoro ceueHusa ero 2 mm2, Yemy pas-
HO CONPOTUBJIEHNE TAKOI0 IIpoBoaa’?

3anunieM YCJIOBHE 3a/laUX U PEIITAM e€.

ano: Pemenue:
[=100m
S = 2 mm? R= %l ¢
OM * Mm?
p=0,017T—7F— VienbHOE COIPOTHBIIEHUE
MeOu HaxoguM B Tabmau-
R—12 ne 8, rorga:

R=0,017 E"“"M—“‘““‘2 100 M : 2 Mm2 = 0,85 Om.
Otrset: R = 0,85 OMm.

Ilpumep 2. HukennHOBasg IPOBOJIOKA JIMHON
120 M ¥ IIomaAbio nonepeuHoro ceuenus 0,5 mm?
BKJIIOUEHA B IIeIb ¢ HanpsykeaueM 127 B, Onpege-
JIUTh CHJIY TOKA B IIPOBOJIOKE.

3amnuineM yCJIOBHE 3aJadd ¥ PEIIuM eé.

Hano: Pemenue:
1=120 ™ Cuny ToKa MOXXHO ompeze-
S =0,5 mm2 JHUTH 110 3aKoHy OMma:
U=127B U
- =Y, 1)
0=0,4 Om « MM R
HeusBecTHOE CcONpPOTHUBIIE-
F=7 HHe — 10 hopmyie
_ E._g
R 3 (2)

IlopcraBnsisi 3HAUEHHSA BEJUYHUH B (DOPMYIIBI
(2) u (1), Haxogum:
R=040M'MM2. 120 m =960M
? M 0,5 Mm2 ’
I=127TB:960m~1,3 A,
Orer: I~ 1,3 A.
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Ilpumep 3. MaHTaHWHOBAA [IPOBOJIOKA AJHHOMN
8 M u muomaneio nomnepeunoro ceuenus 0,8 mm?2
BKJIIOUEHA B IeNb akkyMmyasTropa. Cuia Toxa B
nenu 0,3 A. OnpenenuTs HanpsAKeHEWe Ha IIOJIO-
cax akKyMyJaAaTOopa.

3anuinreM ycJoBHe 3aa4y U PEIIuM eé.

JdaHo: Pemenue:

I=8m HanpsaskeHue Ha IOJIOCax

S = 0,8 Mm?2 AKKYMYJsITOPa PABHO HAaNpsa-

I=0,3A JKEHHWI0 Ha KOHIAaX IPOBOJIO-
O it KH. 9TO HANPAMKEHHE MOXKHO

p=0,43—F— | gaiiTn no sakony OMma:

U =9 U=1IR.

HeusBecTHOE CONIPOTHUBIIEHHUE

onpeneaum 1o gopmyie R = 'L , TOTZIA:

S
U=
IMoncraBnas 3HAUEHHA BeJUYUH B (QOPMYJY,
MOJYYUM:
U = 0,3 A-0,43 C’l“_;:‘““—z.s M : 0,8 MM2 ~
~1,3B.

OrBer: U ~ 1,3 B.
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1.

Jliuaa opguoro nposoja 20 em, apyroro — 1,6 m. Ilnomans cevenns 1 Ma-
TEpHaJ TPOBOA0B OJHHAKOBBEI. ¥ KaKOro IpOBOJA& CONPOTHBJIEHHE $0Jb-
IIIe ¥ BO CKOJBKO paa?

Paccuunraiite CONpOTHBIEHHA CIeIVIOIIHUX NPOBOAHHKOB, H3roTOBJIEH-
HBIX:

a) M3 amIOMHIHEAeBOH NpoBoIoKH AauHOM 80 cM 1 NI0ImMaaki0 NONePeYHOro
ceuerud 0,2 mm2;

6) U3 HUKeAWHOBOM nporonoku aauHo# 400 cM u nuionagbio DOIePeYHO-
ro cedenuns 0,5 mm?;

B) M3 KOHCTAHTAHOBON IIPOBOJOKHM AJuHOH 50 cM M IIOIIAABI0 IoNeped-
soro ceuenua 0,005 cm2,



§ 47

Crnupank aleKTPUYeCKOit MINTKH H3rOTOBJIeHA H3 HUXPOMOBOM IPOBOJIO-
K® aiuHob 13,75 M # momaaso nonepeysoro cevenus 0,1 mm?. [TnuTra
paccunTaHa Ha Hanpskenue 220 B. Onpegenure cHIy TOKAa B CHHPAIH

IMJIHTKH.

Cuuia TOKa B 3KeJIe3HOM NpoBoAHMEE AnuBE0oH 150 MM # mIomaasio mome-
peunoro cevernsa 0,02 mm? pasna 250 mA. KakoBo Hanpsykenne Ha KOH-
11ax TpOBOAHUKA?

PEOCTATbI

Ha nmpakTHKe 9acTO IPUXOJUTCH MEHATH CHIY
TOKa B Lenu, aejasd €€ 1o OoJsblie, TO MEHbIIE.
Tax, usMeHAs CHJIY TOKA B JUHAMUKE DaJHUOIIDH-
éMHHKA, Mbl PEryJIUpyeM IpOMKOCTH 3ByKa. W3-
MeHeHHEeM CHJIBI TOKa B 9JIeKTPOIBHUraTese IIBei-
HOM MaIIMHBLI MOKHO PEeryJIMpoBaTh CKOPOCTH ero
BpallleHU 4,

Bo muorux caydaax oA peryJiHpPOBaHUA CUJIbI
TOKAa B [I€IT1 NPHUMEHAIOT CHellialbHble IPUOophl —
peocmamut.

IIpocTe#immM peoCTATOM MOMKET CAYIKHTH IIPO-
BOJIOKA M3 Marepuasa ¢ 0OJBMIMM Y/eJbHBIM CO-
MPOTUBJIEHMEM, HATTPUMED HUKEJTUHOBAsA MJIH HA-
XpoMoBas. BKIIOUHB TAKYIO IPOBOJIOKY B IleOb HC-
TOYHMKA 3JEKTPUYECKOr0 TOKA Yepe3 KOHTAKTHI
A u C mocnenoBaTeIbLHO ¢ aMrepMerpoM (puc. 75)

Puc. 75. UaMenenne ANMHE IPOBOIHMKA, BKJIKYEHHOI'O B el
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Puc. 76. Buemmawnit Bux
1 0003HAYEeHHE PeOCTAa-
Ta Ha CXeme
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U mepeABUTas MOABMIMKHEIN KOHTAKT C, MOMHO
YMEHBINATH WK YBEJIMIUBATE AJINHY BKIIEHHO-
ro B nens yuactra AC. Ilpu srom Oyner MeHATHCH
CONIDOTHUBJIEHHUE IeIH, & CAEJOBATEeNBHO, W CHUJAa
TOKa B Heil.

Peocraram, npuMeHAeMbIM Ha IPAKTHUKE, IIPKU-
maroT bosree yIobHYIO B KOMOaKTHYIO hopmy. s
9TON IEeJM HCIIONBL3YIOT MPOBOJIOKY C GOJbIIHM
VIAEeNbLHBIM conpoTuBiaeHHeM. OIMH M3 PeOCTaTORB
(moNIByHKOBLBINA peocTaT) M300parkéH Ha PHUCYHKe
76, a, a ero ycioBHOe 0003HaYeHHE B CXeMax — Ha
pucyske 76, 6. B atom peocrare crajbHas IPOBO-
JIOKa HAMOTaHa Ha KepaMu4ecKui numauaap. Ilpo-
BOJIOK& ITOKPHITA TOHKUM CJIOEM He TPOBOAAIIEH
TOK OKA&JHMHBI, TO9TOMY BUTKH €€ M30JMPOBAHBI
Apyr ot apyra. Hax o6MOTKOH pacmoJioikeH Me-
TANJIUYEeCKHUH CTepPIKeHb, 10 KOTOPOMY MOJKeT Iie-
peMelaTeCs MOoJ3YHOK. CBOMMHE KOHTAKTAMU OH
IpUXAaT K BUTKaM 00MoTKH. OT TpeHHA MOJI3YHKA
O BUTKH CJIOH OKAJMHBI O] ero KOHTAKTAMH CTH-
paeTcd, ¥ JIEKTPUYECKHUI TOK B IETH MPOXOMUAT
OT BUTKOB IIPOBOJIOKH K IOJISYHKY, & Yepe3 Hero B
CTep:KeHb, UMEIOIINHA Ha KoHue Kiaemmy I. C mo-
MOII[bIO 3TOM KJIEMMBI U KJIEMMEI 2, COeINHEHHON
C OOHHM M3 KOHIIOB OOMOTKH M PAacCIIOJIOXKEHHOH
Ha KOpHOyce peocTrara, PeocTaT IOACOeAHUHSAIT B
IeIlb.

[lepememasi MON3YHOK IO CTEPHKHIO, MOYKHO
YBEJINMYUBATE HJIM YMEHLIIATH COIPOTHUBIIEHHE
peocTara, BKINYEHHOIO B LIk,

Kaxxnrili peocrar pacCunTaH Ha OIpemesIEHHOe
COIIPOTHBJIEHHE M HAa HauOOJBHIVIO ZOOYCTHMYIO
CHJIY TOKAa, IPeBBIIIaTh KOTOPYIO He ClIeAlyeT, TaK
Kak o0MOTKa peocraTa HAKAJAETCH W MOXKET Iie-
peropetsk. ConmpoTHUBJIeHHE peocTaTa M HaAMOOJIb-
Imiee AONYCTHMOE 3HAYEHHEe CHJBI TOKa YKa3aHEI
Ha peocTare.

Yro06b! sydllle MOHATH YCTPOMCTBO M JeHCTBHE
peocTaTa, MOKaXXUTe HA PUCYHKE 76 IyTH TOKA II0
HEMY, eCau KJIeMMEI I 1 2 BKJIIOYEeHEI B LIelb.



1. Ias wero npeauaszaver peocrar? 2. O6bscHUTE IO PUCYHEKY 76, @, KaK
VCTPOeH NOJ3YHKOBEIH peocrarT. Kak MOMKHO BKIIOYATH €ro B IeNb?
3. ITouemy B peocTaTax HCIOJAB3YIOT HPOBOJOKY € O0NBINUM YAEJILHBIM
comporuBaernem? 4. [Ina KakUX BeJMYUH YKASKIBAKOT HA PEOCTATE HX J10-
nyeruMbie 3Hadenna? 5. Kak #a cxemax aneKTpHUEcKUX memeil maobpa-
JKAToT peoctar?

1. Ha pmcyrke 77 usobpaskéH peOCTAT, ¢ MOMOIIBI0 KOTOPO-
TO MOMHO MEHATEH CONPOTHBJIEHHWE B IelM He IJIaBHO,
a CTymeHAMHM — CKadyKamu. PaceMoTpuTe PHCYHOK H IO
HEMY ONMIIUTE, KAK AeHCTBYeT TaKOoH peocTarT.

2. Ecam rapas cuupanas peocrarta (cM. puc. 77) umeer co-
nporusierane 3 OM, To KAKOe cONpOTHBAeHNe ByaeT BBe-
JEHO B LIENb IPH HOJ0KEHUH [eperjiyareins, usodbpa-
sxéEHOM Ha pucyHEKe? Kyaa Hago DOCTABHTE NEPERJII0Ya-
Tedab, UTOOBI € ITOMOIILID 3TOI'0 PEOCTATA YBEJIHUNTH
COUpPOTHUBIeHME enn eé Ha 18 Om?

3. B menp BKIIOYEHBI! HCTOYHHK TOKA, KJIOY, BJeKTpHYE-
CKas JaMia W I0J3YHKOBEIH peocraT. Hapueyiite B rer-
pajgu cxemy 5Toif nenu. Kyaa Hago nepegsuHyTE IIOI3Y-
HOK peocTara, 4Tobhl 1aMIIa CBeTHJIACE Apue?

4. Tpebyerca uaroroButhk peocrar Ha 20 OM B3 HUKEIUHO-
Puc. 77 BOH ITPOBOJIOKM IUIOMIaABI0 ceuenus 3 mm?, Kakoi# anu-
HBI TPOBOJOKE noTpebyercs aius aToro?

§ 48 NOCNEAOBATE/ILHOE COEAMHEHUE NPOBOAHWKOB

dneKTpUYECKHe eI, C KOTOPBIMHA IIPUXOTUT-
¢ UMETh JIeJI0 HA MTPaKTHUKe, ODBIYHO COCTOAT He
H3 OJHOIO IPUEMHHUKA dJIEKTPUYECKOT'0O TOKA, 4 U3
HECKOJBKUX DPA3JIAYHBLIX, KOTOPBIE MOTYT OBITH
COeIMHEHBLI MeXAY co0oi Imo-pasHomMy. 3HAA CO-
ITPOTHBJIEHUE KaXJA0ro u crocod ux CoenHeHNH,
MOX{HO paccyuTaTh 00llee COIPOTUBJIEHHUE [ENH.

Ha pucyuke 78, a usobpaxeHa 1ens I0oCIen0-
BATEJILHOT'0 COEJAUHEHUS [ABYX BJEKTPHUYECKHX
JaMIl, a Ha pucyHKe 78, 6 — cXema TaKoro coemgu-
HeHus, Ecau BBIKJIKYATL OAHY JIAMIIY, TO IIEIb
PA3OMKHETCH ¥ [Pyras JIaMIia IOTracHeT,
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Puc. 78. IlocnegopaTenbHOE BRIDYEHHNE JaMIIOUEK M MCTOUHHKOB IIMTAHUA

MNpu nocnegosatenbHOM
coenHEeHUH NPOBOAHM-
HOB:

I=I,=1,
R=R,+R,
U=U,+U,
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ITocnegoBaTennbHO coeiMHEHEI, HATIPUMED, aK-
KYMYJIATOp, JlaMIa, ABa aMIlepMeTpa U KJIY B
nenu, u300paxKeHHON Ha pucyHKe 62 (cm. § 38).

Mge1 y:xke 3HaeMmM, 4TO npu nocaedosamens-
HOM COe0UHEeHUU cuna moxka 6 nrbvLx uac-
max yenu o0Ha u ma e, T. €.

A yemy pPaBHO COIPOTHBJIECHUE HOCJIEAOBATEb-
HO COe/JHHEHHBIX IIPOBOJHUKOB?

CoenuHAsA MPOBOAHMKH IIOCJIEZOBATEJIBHO, MEI
Kak OBl yBeTMYWBAEM JUIMHY TPOBOgHMKA. [ToaTo-
My CONpPOTHBJIEHHE IIeNH CTAaHOBHUTCA Goibire co-
OPOTHUBIEHUSA OJHOTO IPOBOSHUKA.

Ob6wee conpomuénenue yenu npu nocre-
dosamenvHOM COEOUHEHUU PAEHO CYMMe CO-
npomuénenuii. oOmoenvHvlX NPOB0JHUKO8
(Aan OTAENBHBIX VIACTKOB IENH):

R=R,+R,.

Hanpﬂmeﬂue Ha KOHIAX OTIOENBHBIX YYACTKOB
Oeny paCcCHHUThEIBaeTCHd Ha OCHOBe 3aKOHa Owma:

U,=IR,,U,=IR,.

W3 npuBenEéHHBIX PABEHCTB BUAHO, YTO HANIPA-
sKeHue Oymer OOJBITMM HA IPOBOJAHMKE C HAWU-
0OJBIIMM COIPOTHUBJIEHMEM, TAK KaK CHJa TOKa
BesJle OAMHAKOBA.



ITonnoe Hanpaxcernue 6 yenu npu noenedoaa-
MmeabHOM COCOUHCHUW, WAL HANDANHEeHUE HA N0~
AI0CAx UCMOYHUKA MOoKa, paéHO CYymme HANps-
HCeHUIL HA OMOENbHbLX YHaAcmKax yenu:

U=U,+U,

DTO paBeHCTBO BHITEKAeT U3 3aKOHaA COXpaHe-
HUA SHEPruu. JJIEKTPUUYECKOe HANpsyKeHue Ha
yyacTKe IenM H3MepsaeTcs paboToif aJeKTpuYe-
CKOT'0 TOKa, coBepluarineiica IPH IPOX0KACHHH
[I0 YYACTKY Ien# 3JeKTPHIECKOro 3apaja B 1 K.
Dra paboTa coBepIIAETCH 3a CUET DHEPruM AJIEKT-
PAYECKOT0 IOJLH, M JHEPrus, M3PacXOoAOBAHHAA
Ha BCEM y4JacTKe IIellH, paBHa CyMMe HEpPruii, Ko-
TOpBIE PACXOAYIOTCA HA OTAEJbHBIX TPOBOAHM-
Kax, COCTABJAIONINX YIACTOK HTON LEnH.

Bee mpuBeAéHHBIE 3aKOHOMEDHOCTH CIpPaBe-
JIWBBI AU 0000 YHCia IOCae0BaTeIbHO COeH-
HEHHBIX TPOBOJAHUAKOB.

ITpumep 1. JIBa NPOBOAHMKA COMPOTUBJIEHUEM
R,=20m,R,=3 OwM coeaMHEHDI IIOCef0BaTeb"
go. Cua Toxa B nenu I = 1 A, OnpeseauTsb COIPoO-
THBJIEHHUE IeNH, HAOpAKeHHe Ha Kax0M Ipo-
BOJHWKEe M TOJHOe HANpsyKeHHe BCero ydacrxa
Meru.

3anuineM yCJIOBUe 3a1a9M U PELInM ee.

NMaHo: Pemenue:

R,=20m Cusa ToKa BO BCeX IOCJie/j0BaTeJb:
R,=30m HO COEIMHEHHBIX IIPOBOTHUKAX O~
=14 Ha ¥ Ta )Ke ¥ paBHA CHJIE TOKA B Ie-
—— TH,T. e

R—7? I =I,=I=1A.

Uy—72 Ob1ree COIPOTUBIICHHE IeIn:
U,—? R=R,+ R,,

U—7? R=20m+ 30m=50m.

HanpsskeHre Ha Ka)XJOM H3 IPOBOJHHKOB
Haiaém mo sakory Oma:

U,=IR;U,=1A-20m=2B;

U,=IR,;U;=1A-30m=3B.
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[Tonroe HapAIKEHUE B 1EITH:
U=U,+U,,umnU=1IR.
U=2B+3B=5B,umuU=1A-50m=5B.
Orer: R=50m,U,=2B,U,=3B,U=5B.

1. Kaxoe coegHeHMe TPOBOSHUKOB HASBIBAIOT nociaenoparesbHbIM? M30-
OpasuTe ero Ha cxeme. 2. Kakas IEKTPUYECKAas BeJMYWHA OJUHAKOBA
A7 BCEX IPOBOJAHMKOB, COBAMHEHHBIX NMocaenoBarensno? 3. Kak Hafity
ofiee comporusieRne LIelH, 3Had CONPOTHBIEHUE OTAENBHBIX MPOBOX-
HHKOB, IPH II0CIe0BaTeIbHOM coeaunenun? 4. Kax naiiTn Hanpa:xeHue
YHaCTKA IeNH, COCTOAIIEro M3 II0C/AEA0BATETbHO COeINHEHHBIX npoBOa-
HHUKOB, 3HAA HAIPAIKEHWE HA KAMIoM?
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Hens cocronT u3 AByX noC/Ie0BATETBHO COENMHERELIX MPOBOAHUKOB, CO-
IpoTHBJIeHHe KOTOPbIX 4 M 6 Om. Cuna Toxa B nemn 0,2 A, Haiigure na-
MPAMEHHE HA KaXK0M U3 IPOBOHAKOB M 00IIee HATIPSIKEHNeE.,

s 8NeKTPONOe3N0OB IPUMEHSIOT Hanpsaxenue 3000 B. Kax MoxkHO me-
HOJB30BATL AJIA OCBEIIEHWS BATOHOB JAMIThl, DACCYNTAHHEIE HA Hanps-
wenwue 50 B xamgan?

HBe oxnHakoBEle naMisl, paccumrannsie Ha 220 B Ka)Kaad, COeHHEHB]
TIOCIEN0BATENEHO M BRJIKOYEHEI B CETh ¢ Hanps:xernem 220 B. ITox kakmm
HAaNpAXeHHeM OyIeT HAXOAUTLCA KarXKaas Jamma?

ONeKTPHYECKAA EeIb COCTOMUT M3 HCTOYHHUKA TOKA — DaTapen akKyMyas-
TOPOB, co3jaommeif B nenu Hanps:xerue 6 B, jaMIoYKy o KapMaHHOTO
(oHaps conporurnenuem 13,5 Om, ABYX cHUpaJiell COMPOTHBJICHHEM 3 M
2 OM, KiII0Ya M COeTMHUTEILHBIX npoBoaoB. Bee gerany nenu coeaquEens:
ocrenosatessHo. Haueprure cxemy nenu. Onpenesnure CHJIY TOKA& B Ile-
¥, HANpAKeHNe HA KOHIAX Kaoro U3 morpeburenes Toxa,

NAPAINENBHOE COEAUHEHUE NPOBOJHWKOB

HApyroii cioco6 coequuenus OPOBOXHUKOB, IIPH-
MeHfeMbIH B IPAKTHKe, HA3LIBACTCA napannens-
Hbtm coedunenuem. Ha pucynke 79, a usobpa-
PKEHO [apasebHOe COeNUHEHUE ABYX dJIeKTDPH-
YEeCKHUX JlaMII, a Ha PHCYHKe 79, 6 — cxeMa aToro
coeruHernsi. OOpaTUTe BHMMAHHE HA BAKHBIE
0COGEHHOCTH TAKOTO COelHHEeHUS.

Ilpm nmapannenbHOM COeAMHEHHU Bee BXOJ-
e B HEro MPOBOJHMKH OJHHUM CBOHUM KOHIIOM



Pue. 79. [lapannensHoe coeIHHEHHNE JIAMIOYEK

Puc. 80. CxomecThb
IIOTOKA B pexe C TOKOM
B Lenu

IPUCOeAUHAIOTCA K OFHON TOUKe Iemu A, a BTO-
PHIM KOHIIOM K Apyroi Touxe B (cM. puc. 79, 6).
[losToMy Hanpaxcenue Ha ywacmre yenu AB
U Ha KOHUAX 6Cex NApPaLlLenibHO COeTUHEH-
HbLX NPOBOIHUKOE 0OHO U O He:

OueHb yAOOHO IOITOMY IPUMEHATH NapaJessb:
HOe coenuHeHue norpeburesnei B ObITY X B TEXHHU-
Ke, TAK KaK Bce NoTpedHuTeN M B 9TOM CIydae usro-
TABJAMBAIOTCHA B pacdére Ha OJWHAKOBOE HAIPHA-
skeHue. Kpome TOro, IpH BBEIKJIIOYEHHU OAHOTO
norpe6uTeNns APYTHe IPOMOKAIOT AeiCTBOBATD,
TOK B HUX He IPEphIBAeTCH, TAK KAaK Ielb OCTAeT-
cfi 3aMKHYTOM.

IIpu napasijieJIbHOM COeINHEHU M TOK B TOUKE B
(cM. puc. 79, 6) pasBeTBIAETCA Ha NBA TOKA I,na
I,, cxopAmnirecss BHOBE B TOUKE A, mogobHO TOMY
KaK us06paskénubii Ha pucyHEKe 80 TOTOK BOAB! B
peke pacrnpejesisfeTcd IO AByM KaHaJaM, CXOA#A-
LIAMCs 3aTeM BHOBb.

[TosTOMY CUNG MOKA 6 HEePA36eMmENEHHOU
wacmu yenu pasna cymme cuji moKoeé 6 om-
denvHbLX NaApannienvrHo COeJUHEHHBLX NpPO-
é00HUKAX:

I=I,+1I,

139



MNpu1 napannensHom
COEAUHEHWH NPOBO/-
HUKOB:

U=U1=U2
I=1,+1,
Pyl | f
) S a7

Ilpm napannenpHOM COeJUHEHUM KaK ObI yBe-
JIMYHBaeTCs IJIOMANhb MONePeYHOro CeYeHu A Ipo-
BogHuKa. ITosromy ofiee comporuBieHMe mernu
YMEHBIIAETCHA M CTAHOBHUTCA MEHbIIe CONPOTHB-
JIEHUS KaMJI0ro U3 NPOBOJHUKOB, BXONAIIMX B
nens. Tax, manpumep, conporusrenue nenu R,
COCTOAIIEH M3 ABYX OAMHAKOBBIX JIAMII, coImpo-
TUBJeHUeM R, Ka)kmasi, B ABa pasa MeHBLIIe CO-

= R
NPOTHUBJIEHUA OOHOM JaMnsl; R = ?‘ 4

O6miee comporuBieEne memu OpH napajiienb-
HOM COEJMHEeHHWH IIPOBOAHMKOB OIpEe/ISeTCA 1Mo
dopmyie

1 1
R_l+ii'2'

o=

B oxny u 1y e snekTpHMUecKyO memb mapaJ-
JIEJIBHO MOTYT OBITH BKJIIOYEHbI CaMbIe PA3INYHbIE
noTpebuTenn aNeKTpUUYECKo# sHeprum. Ha pu-
cyEKe 81 mMoOKAasaHO NapayleNlbHOE BKJIIOUCHHIE
9JIEKTPUYECKHUX JIaMIl, HarpeBaTeJbHLIX IPHGO-
POB ¥ 3seKTpoABHraresisa. Takas cxema coepmue-
HUs moTpebuTeseil TOKa HCHIOJB3yercs, HaIpu-
Mep, B XKUJIBIX IOMEIeHUAX; B TOYKAX @ U 6 Ipo-
BO/ZI& OCBETUTEJILHOM CeTU BBOAATCA B KBAPTHDY.

ITorpeburenn, napamIenbHO BKIIOYAEMEBIE B
AaHHYIO CeTh, NOJKHBI OBITH DACCYUTAHBLI HA OLHO
H TO K€ HalpsKeHue, DABHOE HAIPAKEHHIO B CeTH.

Hanpssxenne B cern, ucnonsayemoe y mac bid -
OCBellleHUA U B ObITOBBIX npubopax, pasxo 220 B.
IToaromy ateKTpuYecK e JTAMITEI ¥ pa3IUIHbIe Gbi-
TOBBI€ BJIEKTPONIPUOODPEI maroTosasior Ha 220 B.

j—®—/ L@ /j
—R— ——

Puc. 81. llapanienbHoe BRIAKYEHHE B Ienhb Pa3JIHYHEIX NMOoTpeduTe el
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B npakTHKe 4acTo NPUMEHAETCA CMeIlaHHOe
(mociepoBaTeslbHOE H HapaljesibHOE) COeauHe-
HHE IIPOBOJHHUKOB.

3HaA CONPOTHBJIEHHS IIPOBONHUKOB, COelH-
HEHHBIX IapaJiebHO, M HaNPsXKeHHe Ha 3TOM
y9acTKe Ieny, MOYKHO OIpeJeUTh MHOI'He JApPYy-
rue 9JIeKTPUYECKHe BeJHYHHBI DTOHM menu. [
3TOr0 HYKHO HCIOIb30BaTh opmyasr: U =U, =U,
ul=1I,+1I,, arakxe saxon Oma JJIsi y4acTKa Iemnu.

ITpumep. B ocBeTUTENbHYIO CeTb KOMHAThI
BKJIIOUEHB! JBe 3JEeKTPHUYEecKHe JIaMIIbkl, COIPO-
tupnerus koropeix 200 1 300 Om. Hanpsixxenue
B cetn 120 B. Onpe/ieiuTh CHJIY TOKa B KaXJOH
JaMIe, CHIy TOKA B IOABOAAIUX MpoBoaax (T. e.
CHJIY TOKA [0 PasBeTBJIEHNA), 001ee CONPOTHBIIE-
HHe YYacTKa, COCTOANIIEro U3 ABYX JIAMIL.

BanumeM ycI0BUe 3ajaUl ¥ DeIuM eé.

Hdano: Pemenne:
R, =200 Om HanpsiyxeEne Ha KaXJI0H JaMmIie
— 300 Om pPABHO HANIPAMKEHUIO B CETH, TAK
KaK JiaMIIkl COEIWHEeHBbI IapaJj-
U=120B | jenpmo, r. e. U; = U, = 120B.
I, —2 Cusy TOKa B KaXAOH Jamie
I;—7 ompeaensieM, IOJb3yACh 3aKO-
I—2 HOMOM&:I=%.
S U 120 B
Se R, » 11 = 550 om =08
U _ 120B _

Cusa TOKAa B NOABOAAINUAX TPOBOAAX pPaBHA
CyMMe CHJI TOKAa B JIaMIIax:

I=1I, +1,,I=06A+0,4A=1A.
Obmee CONPOTUBIEHUE YIACTKA LEIH, COCTOMA"

Iero U3 ABYX MapajeJbHO COeANHEHHBIX JAMIL,
HaXOJuM 1o 3akoHy Oma:

_U _120B _
R=—,R A 120 Om.

Orger: I, = (],6A, I,=04A,1= 1A, R=
=120 Om.
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Pemus 3anavy, mel yOeguiauch, 4To obmee co-

uporusyieHue ydgactka menu R = 120 Om, cocros-
I[ero U3 ABYX NapajjielbHO COEAWHEHHBIX NPO-
BOAHUKOB comporusiernem R; = 2000m u R, =
= 300 Om, MeHbIIIE COTPOTHUBIEHUA KAXK IO upo-
BOJHHUKA,

1. Kakoe coegunenve MpOBOJHUKOB HASLIBAIOT NAPAJIIETBHEIM? Haobpa-
8UTe ero Ha cxeme. 2. Kakas 13 aleKTPUYECKUX BETHUYMH OXUHAKOBA 715
BCEX NIPOBOJIHUKOR, COeqUHERHBIX napastenbao? 3. Kak BelparkaeTcs cu-
Jla TOKA B IENHU A0 e€ PA3BETB/CHAA YePe3 CHIILI TOKOB B OTAEAbHBIX BET-
BAX passeriaeHusa? 4. Kak uamensercs ofljee CONpOTHBIEHME pa3BeT-
BIIEHUS TIOCJIe YBEJHYeHHA YHCIa MPOBOAHUKOB B pasBerBienuu? 5. Ka-
Koe COeMHeHHWe MPOBOAHWKOB TNPUMEHAETCH B >KUILIX TOMEIIeHUAX?
6. Kakme HANDAKEHUA HCTIOIBb3YIOTCH A8 GBITOBLIX HY®A7?
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YNPAKHEHME 33

i

HlBa nposogEnKa conporusieruem 10 u 15 Om coeanue-
HBbI DapajjiesbHO W MOAKIIOYEHbI K Hanpsxeruio 12 B.
Onpeznenure culy TOKa B KaXKJI0M ITPOBOLHUKE U CHIIY TO-
Ka 00 PA3BETBJICHHA,

. Ilouemy GrITOBBIE IPUGOPEI B [OMELIEHUH Heobxoaumo

COEMHATH TApAIensHO?

- Tpu norpeburens conporusnennem 20, 40, 24 Om coenn-

HeHEI napa/uienbHo. Hanpsa:kenue Ha KoHIAX aToro yua-
crxa nenu 24 B. OnpeseauTe cHIy TOKA B KAXKA0M moTpe-
Gurene, obryro cuy TOKA B YHaCTKe IIeNH ¥ COIPOTHRIIe-
HHE YYACTKA IeITH.

I Ba TpOBOAHHKA UMEIOT conpoTHBaenusa 5 Om 1 500 O,
ITouenmy npu nocresoBaTeNbHOM COEAMHEHUM ITHX npo-
BOAHHKOB HX ofIlee CcoOUpOTHBIeHHe Gymer Goiblie
5000m, a npu napaseNsHOM COCQUHEHMH MEeHBIIe
5 Om?

. Ha pucynxe 82 uszobpakena cxemMa CMEIIAHHOTO coen-

HEHUA TPOBOJHMKOB, CONPOTHBIEHUA KOTODHIX: R, =
=40wm, R, = 6 Onm, R; = 12 0m, R, = 2 Om. AMnepmerp
noxaseBaer cuiay Toxa 1 A. OnpejenuTte HAIpAMKeHUe
MexAy Todkamu B u C ¥ CHIY TOKA B KarKAOM IPOBOA-
HUKE,



L]  PasoTA 3NEKTPUYECKOrO TOKA

A=UIt

Kax BBIUMCIUTH PABOTY 2I€KTPUYECKOTO TOKAa?
MgI ysxe 3HAEM, UTO HAIIPAMXKEHNe Ha KOHIAX y4ia-
C¢TKA IeNH YMCJeHHO paBHO pabore, KoTopas co-
BepIIAeTCA MPH MIPOXOMKAEHUH 10 BTOMY Y4aCTKY
anexTpudeckoro 3apsaaa B 1 Ki. IIpu npoxoxae-
HUHM 10 9TOMY e YYACTKY 2JIeKTPAYECKOTO 3apd-
na, passoro e 1 Ki, a, manpumep, 5 Ki, cosep-
ménuas pabora Gyaer B 5 pas Gonpme. Takum
o6paszom, wmobsL onpedenums pabomy Inex-
mpuueckozo moxa Ha Kaxom-r1ubo yracmie
yenu, Hado HanpaliceHue HA KOHYAX IMO0OZ0
yuacmia yenu YyMHONUMb HA 3neKmpuie-
ckud 3apad (konuvecmeo anexmpuiecmea),
npouweduLuii no Hemy:

A=Ugq,

rne A — pabora, U — HanpsxeHue,  — 3JeKTPH-
yecKHil 3apsai. JIeKTPUYeCKUd 3apsf, MpoIIeia-
MU M0 YYACTKY LeIH, MOMHO OIpeneIuTb, U3~
MEDHUB CHJIy TOKA ¥ BPeMs €ro IIPOXOKAeHHA:

q=1t.

Hcnone3ysd 3TO COOTHOIIEHHE, NOJIYyIUM (op-
MyJay paboTsl 2JeKTPHYECKOTO TOKAa, KoTopoit
y100HO MONB30BATHCSA IIPH pacuerax:

A =UIt.

Pa6oTa 3AeKTPHYECKOro TOKA HA yYacTKe LeN PABHA MPOM3BEJCHMIO Ha-
HPSUKEHHS Ha KOHIAX 3TOr0 yYaCTKA HA CHJIYy TOKA H HA BpeMd, B TeUeHUE
KOTOpOro coBepuranack padora.

PaboTy U3MepsIOT B OH0YNAX, HATIPAKEHNE —
B 801bMAX, CUIy TOKA — B AMNepax u BpeMa —
B cexyHdax, IOITOMY MO HO HAIIUCATD!

1 pexoyas = 1 BoasT X 1 ammep X 1 cexyHay,
nmmlIx=1B+A-c.
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Brixoaur, uro ans uameperus pabOTHI DIEKT-
PHUYECKOro TOKA HYMKHEI TPH mnpubopa: BOJBT-
MeTp, ammepmeTp u dackl. Ha npakruke pabory
SJIEKTPHYECKOT'O0 TOKA M3MEPAIOT CIIeIUAaIbHBIMU
npubopaMmu — cuwémuwurkamu. B ycrpoiicTse
CYETYMKA KaK OBl COYETAIOTCA TPU HA3BAHHBIX
BhIle npubopa. CUETYUKH 3JIEKTPOSHEPTHH ceii-
gac MOKHO BH/I€Th IOYTH B KAXKAOI KBapTUpe.

ITpumep. Karyio pa6ory cosepiiaer 3JIEKTPO-
ABUTaTeNb 3a 1 4, ec/id CHJIAa TOKA B eI JJIeK-
TPOABUTaTEeNd 5 A, HANIPAKEHUE HA ero KJIeMMax
220 B? KII[I nBuratens 80% .

Sanuiniem ycIOBHe 3a1a9H U PEITnM eé,

Hlano: CH Pemenue:
tmly 3600 c| Ilonmas pabora Toka
T=5A A=UlIt;
U=2208B A=220B+5A-3600c=
1‘|=80°/ﬂ =3960000B'A‘C"~=

~ 4 000 000 O:x.
A, —1? PaGora peuratens A,

T. e. noJje3unas pabora to-
Ka, cocrasager 80% ot Bce#t paboTsl TOKA:
A =A-y;
A;=4000000 I:%x - 80% : 100% =
=3 200 000 ok = 3,2+ 108 I = 3,2- 103 k]I,
Orser: A, = 3,2 103 x][3x.

1. Yemy paBHO aeKTPHYECKOE HAIDAXKeHMe Ha yaacTke menu? 2. Kax we-
De3 HaNOpAMKeHUe U JJIeKTPUYeCKUH 3apA/l, NPOImesIInil Yepes yIACTOK
LenH, BhIPAZUTE PAboTy /1eKTPHYECKOro TOKA Ha aToM yuactke? 3. Kak
BBIPA3UTE pAdOTY TOKA Uepes HAaNpAMKeHHe, CUITY TOKa u spema? 4, Kaxu-
MH OpHdopamMyr H3MePSIOT paboTy 3IeKTPHYECKOTo TOKa?

B yneamuenuE 33

1. Kaxywo pabory cosepmaer JIEKTPHYECKHI TOK B 3JIEKTDOABHUIATEJIE 3a
30 muH, ecsim cusa Toka B nenn 0,5 A, a HAaIPAXEeHHe Ha KJIeMMAax JIBHTa-
Teas 12 B?

2. Hanps:keHue Ha CUHMpAIM JIAMIOYKH OT KapMaHeEoro (oHaps paBHO
3,5 B, conporusnenne cnuparu 14 Om. Kaxyio paboTy coBepiluaeT TOK B
JnaMmOo4dKe 3a D MUH?
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JlBa NPOBOAHUKA, CONPOTUBIEHIEM 10 5 OM Kask/(blil, COBAHMHEHE! CHAYA"
JIa TIOCJIe0BATENBHO, 4 TIOTOM NapajlielibHO B B 000NX cIyuaAx BRJIHOYE-
HE noj Hanpaxernue 4,5 B. B kakoM caydae padoTa TOKA 3a OHO M TO XKe
BpeMs GyzieT HosbIme U BO CKOJILKO paa?

MOLLHOCTb 3NMTEKTPUYECKOI0 TOKA

Ul

MpuI 3HAEM, YTO MOMHOCTH YHCJIEHHO paBHAa pa-
fore, copepmérHoil B eaununy Bpemenu. Creno-
BaTeJbHO, uTOOBI HANHTH CpEJHIOK MOIIHOCTH
2JEKTPUYECKOTO TOKa, Hajo ero pabory pasze-
JIATH HA BpeM4:

p=4,
t

rge P — MOIIHOCTH TOKA (MeXaHWUYEeCKYI0 MOILL-
HOCTH MBI 0603Hauanu 6ykBoi N).

PaboTa 2JIeKTPHYECKOr0 TOKA PaBHA IIPOM3Be-
IeHUI0 HAIPAMKEeHUs HA CHJIYy TOKA M Ha BpeMsd:
A = UlIt, ciepoBaTenbHO,

TakuM 00pa3oM, MOIHOCTE 3JIEKTPHIECKOro
TOKA paBHA IIPOM3BEIEHUIO HANIPAKEHUA HA CUITY
TOKa, HJIHA

P=UI.
M3 aToii hopMyJIbl MOXKHO OIIPeeJauTh, YTO
=B P
T ] I U .

Ba eMHMAIY MOIIHOCTH, KAK U3BECTHO, IPUHSAT
eamm; 1Br=1 n—? . U3 popmynst P = UI cueny-
erT, 4To

1 BaTT = 1 BoabT X 1 ammep, uin 1 Br=1B-A.
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HcnoassyroTr Takike eZMHMIBEI MOIIHOCTH,
KpaTHbIe BarTy: 2exmosamm (rBr), rusoeamm
(xBr), mezcasamm (MB1).

1 rBt =100 Br;
1 kBt = 1000 Br;
1 MBr =1 000 000 Br.

H3MepuUTs MOIHOCTH BJIEKTPHYECKOTO TOKA
MOXKHO C NMOMOIIBIO BOJBTMETDA M aMIepMeTpa.
HT00BI BEIYMCIUTE HCKOMYIO MOIHOCTH, HEOBXO-
AVMMO HaNpPAXEHUEe YMHOMXHUTE HA CHJIY TOKA.
3HAYeHWEe CUIIBI TOKA U HAIIPSAIKEHHE OIPeaeS aioT
10 DOKa3aHuaAM npubopos,

CymecTByior cieruansabie TIpUGoOpsl — 8ammni-
MempbobL, KOTOPbIE HEIOCPEeJACTBEHHO H3MEepSIOT
MOITHOCTH 3JIEKTPHYECKOTO TOKA B IIEMH.

— 4

Ny -

=1 Br 1200—2200 Br | | 1500—3000 Br| | 6 500 000 Br
40—200 Br 800 Br 2200 Br 5000 Br

MouHoCTh, noTpednaeMas HEKOTOPLIMHU npuBopamu 1 yeTpoicTBamu

Yro HazeBaw0T MomHEOCTE? 2. Kak paccuuTarh MOIIHOCTE? . Kak BuI-
PAKAGTCA MOLIHOCTh ATEKTPHYECKOI0 TOKA Yepe3 HaNpMKeHHe H CHIY
Toka? 4. Yro npuruMAaiT 3a eauMHUNY MoiHoeTH? 5. Kak BeIpakaercs
SAMHANA MOLIHOCTH YEpes eMHUIEl HANPAMKeHWA ¥ crIsl Toka? - Ka-
KHe eANHHUIIbI MOLHOCTH UCTIOB3YIOT B IpaKTUKe?
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B mens ¢ Hanps:xeauem 127 B BrJoUeHa 2JIeKTPHYECKAA JaMiia, CHIA
tToka B Koropoit 0,6 A. Hajiiure MOITHOCTE TOKA B JlAMIIE.

DIeKTPOIIMTKA paccunTana Ha Hanpsixerue 220 B u cuay Toka 3 A. On-
pejenuTe MOIHOCTE TOK& B IJIATKE.

TMoneaysAch PUCYHKOM Ha ¢. 146, BoIYuCTHTE, KAKYIO pabory conepmae'r
3a 1 4 aleKTpUYECKHI TOK B JIAMIIE KADMaHHOI'O (donaps, oCBETHTEIBHOK
snamne momuocTsio 200 B, B namne 3seazns! 6amun Kpemia.

PaccMOTpUTe OJQMH-ABA dieKTpompmbopa, HCIOJbL3yeMEIE B KBAPTHDE.
Haiiaure 0o nacmopry npubopos ux MomuoeTs. Onpejenure padoTy Toka
B Hux 3a 10 MuH.

EAWHULbI PABOTbI 3/IEKTPUHECKOIO TOKA,
NPUMEHAEMBIE HA NMPAKTUKE

B nmacnoprax MPHEMHHMKOB TOKA — JAaMII, ILJIH-
TOK, 3JIEKTpPOABHraTeseid — OOBLIYHO yKa3bIBAIOT
MOII[HOCTE TOKA B HUX. I10 MOITHOCTH JIEI'KO ONpe-
neIuTh paboTy TOKA 3a 3aJaHHbIA ITPOMEXYTOK
BpEMeHH, HOIb3yACh Gopmynoi A = Pt.

BaIpaskasa MOIIHOCTb B 6aMmax, & BpeMs B ce-
xyndax, MoryduM paboTy B OHOYLAX:

1BT=1I[—:E,UTKY,£{&1K3R=1BT'C.

OpHaxo Ty eauHUIy paboTsl Heyj00HO HC-
IOTB30BATH HA NPAKTHUKE, TAK Kak B moTpedute-
JIX 3JIEeKTPOSHEPrHHd TOK HNPOM3BOAHUT pabory B
TeueHMe AJIUTENHHOTO BpEMEHH, HAIIpUMeD, B ObI-
TOBEIX ]IDHﬁOpB.X — B TEUeHHE HeCKOJBKHX HacOEB,
B 3JIEKTPOIOE3AaX — I10 HeCKOJIbKY YaCOB U Jlaxe
CyTOK, & pacuer M3PaCXOZOBAHHOM JHEPruu IO
3JIEKTPOCUYETYUKY NPOMU3BOAUTCH 4alle BCEro 3a
mecsy. IloaToMy mpu BhlYHMCIeHHH paboOThL TOKA
Wil sarpadnBaeMoil ¥ BhIpAGATHIBAEMON BIIEKT-
PHYECKO! 3HEPTHH BO BCEX 3TUX CIyYaAX IPUXO0-
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‘B koH1e MecaTa
0171056, 9

B mauane mecana
Hapacxomosano
724 kBt 4
Tapudg
3p.salxBr-u
Croumocts

3X 724=2172p.

CHsiTMe noKa3aaHui
CYETYMKA M pac4ér no-
TREGNAEMON SHEPTMM

AUTCSA NePEeBOAUTH 3TH OTPE3KH BDEMEHU B CEKYH-
Jbl, YTO YCIOMHIET PACUYETHL.

IToaromy Ha mpakTHKe, BRIUMCIAA paGoTy TO-
Kda, ropasno yno0Hee BpeMs BEIPAsKATh B yacax,
a paboTy TOKa He B JKOYJISAX, & B APYTHX eAUHH-
nax: eamm-vac (Br < 1), zexmosamm-uvac (rBr « u),
Kurosamm-vac (kB - q),

1Br-4=3600 Tx;
1rBr+u =100 Br-u =360 000 [I:x;
1 ¥Br+a=1000Br+u= 3600000 .

IIpumep. UmeeTcs sneKkTpuyeckas Jamma, pac-
CIHATAHHAA HA TOK MomHOCcTh0 100 Br. Exvenmen-
HO Jamna ropuTr B tedeHwe 6 u. Haiitu padory
TOKa 3a oguH Mecdan (30 gHei) u crommocTes U3-
PacXxoOBaHHOU 3HEPruu, CYUTAHA, UTO Tapug co-
crasjisger 300 k. 3a 1 kBT * 4,

BanuieM ycoBue 3a4a4H U PEIIUM eé,

Mano: Pemenne:
i A itne 180

— - b — = T i q =
it W i
Tapudp =300 5= | =18 kBr-u.
A—2 . Crommoers =300 - x
Croumocts — ? X 18 kBr+u =540 k. =

=54 p.

OrBet: A = 18 kBT * 4, cToumocTs = 54 p.

Mo = e

I'? 1. Kaxyio BeINunEY 06BIYHO YKASBIBAIOT B IacrnopTax NPpUeMHEUKOB TOKA?
2. Kax M0:KHO BEIDA3uTh paboTy TOKa Jepes MOILIHOCThL ¥ Bpemsa? 3. Ka-
KHE eHHUIIEI pabdoThl TOKA HCIIOTL3YIOT?

1. MomuocTs 3JIEKTPIYECKOro yTiora pasra 0,6 xBr. Beruucnaure padory
ToKa B HEM 3a 1,5 u. CKoabko npu atom pacxoayercsa sHeprum?

2. B xBapTHpe uMeeTcs aBe anexTposamnel no 60 Bt u ase mo 40 Br. Kasx-
AYIO U3 HUX BKJIIOYAIOT Ha 3 4 B cyTEH. ONpeaeanTe CTOMMOCTD 9HEDPIHH,
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M3PACXOA0OBAHHOH JaMnaMy 3a ofauH Mecan (30 aneii). (HdefcTBYIOMIMA
rapud 3a 1 kBt + u yaHaiiTe y yunTeNq.)

Pacemorpure pucysHok 81. IMogcumrtaiiTe a/neKTPOIHEPruio, pacxoaye-
myio 3a 1 mecan (30 guelt) BceMu NOKA3aAHHEIMY HA CXeMe npubopamu, ec-
JI¥ M3BECTHO, YTO HANDSIKeHWe B ceTH (MemAy TOYKaMu & u 0) paBHO
220 B, nmamnsl #meT MomHOCTE o 40 BT Kaxkjas W BKJIIOYAKOTCA HA
44 B meHB, AMEKTPOHATDeBATEIbHEIE TPUOOPE! MMetoT MomiEocTs 800 1
1000 Bt u sxawouaiores #a 1 1 1 0,5 4 B 1eHb COOTBETCTBEHHO, 3JIEKTPO-
ABUTATENB IBLTecoca umeer momEocTs 600 Br M BRIIOWaeTCH HA 0,51
OIHUH Pa3 B HEJe 0. BhIYHCIHTEe CTOMMOCTE pacxoayemoit oHepruu, ([leii-
cTByIomuit rapud 3a 1 kB« 4 yauaiite y yuuTesus.)

Q = I’Rt

1.

VamaiTe MONIHOCTH UMEIOLIHMXCA ¥ BAC B KBAPTHPE 9JIEKTPHYECKHX IIPH-
6OpOB U IPAMEepPHOe BpeMsi uX paboThI B TeUeHUe Hejenn. Berauciure cro-
MMOCTB MBPACXOAOBAHHONW MMM 3a HEJIeJI0 SHEPIrUM ¥ CPABHNUTE IOIydeH-
HYIO BAME CYMMY C TO#, KOTOPas ONPEeTAeTcA N0 CHETIHKY .

Ilo cubTYMKY OTpeeIUTe U 3aIHIIHTe, KAKAA JIeKTPO3Heprua pacxoay-
ercs B Baweil KBapTHpe 3a Henemo (nau Mecan). B reuenne cJenyomei
Henenu (MecAna) crapaiiTech SKOHOMHUTb 9HEPIUI0 — BBIKJIIOHATE, KOIAA
9TO BO3MOKHO, BJeKTponpubopsl. OmpeenuTe Mo CYETUUKY, CKOIBKO
3HEPIHH BbI CYMEeNIH COKOHOMHUTS.

ITpumevanue. JKOHOMHA IJIEKTPOIHEPIMH HMeeT fonbIIOE 3IHAYCHHE.
Hanpmmep, 1 kBr+*4 sHeprum Nno3poJAeT BHIILIABHTBE OKOJIO 20 kr ay-
I'yHa.

HAFPEBAHUE NMPOBOJHWKOB
3NEKTPUYECKMM TOKOM. 3AKOH AHOYNA—JIEHLA

DeKTpHUECKHUH TOK HarpeBaeT IIPOBOJHHK.
ATo sIBAEHHE HaM xopouio uaBecTHO. OObACHAET-
c OHO TeM, 4TO CBOOOJIHBIE JIEKTPDOHBI B MeTal-
JaX WJIM MOHBI B PACTBOPAX COJIeil, KHUCJIOT, IIeJ0-
ueit, mepeMelasch IOJ AeficTBMEM dJIeKTpuYe-
CKOTO TIONA, B3aMMOJEMCTBYIOT C HMOHAMH HJIH
aToMaMH BelllecTBa ITPOBOJHMKA M MepeialT UM
CBOIO dHeprui. B pesyabrare paboTHL dJIeKTpHYe-
CKOTO0 TOKA BHYTPEHHAS OHEPrusA IIPOBOJHHMKA
yBeJrdHBaeTcHd.
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OnbIThI IOKA3BIBAIOT, YTO B HEMIOJABUIKHBIX Me-
TaJLTAYeCKUX NPOBOAHMKAX BCA pabora Toka uaéT
Ha yBeJHYeHHe UX BHYTpPeHHel aHepruu. Harpe-
ThIH [POBOZHHK OTAAET MOJYYEHHYIO JHEPIHIO
OKDPYIKaIOIUM TeJlaM, HO yiKe IIYyTéM Teljonepe-
aagu,

3HAYHUT, KOJMYECTBO TEILIOTHI, BBIJIEJIAEMOe
IIPOBOJHHUKOM, II0 KOTOPOMY TE€YET TOK, PABHO pa-
fore ToKA.

Mer 3HaeM, uTo paboTy TOKa paccuu-
TBHIBAIOT 10 (hopMy.Ie

A=UlIt,.

AXOYb AMEAMC NPECKOTT

(1818—1889) Sl
OfocHOBaMI Ha ONBITAX 32KOH COXpa- OﬁOEHaHHM ROIASECING TOILIOTE
HeHHUA SHEPTUH. Y CTAHOBHI 3aKOH, OykBoit Q. CorsacHoO CKa3aHHOMY BhHI-
OTIpeIeIAIOMN TEeIJIOBOE TelicTBHe e,

VIEKTPHYECKOI'0 TOKAa., Berumeann

CKODOCTI: JABHXEeHHA Mﬁﬂeﬂy.ﬂ rasa v i —
YCTAHOBHII €8 3ABECHMOCTE OT TEM- QR=A,nmuQ=Ult.

TIEPATYPEI.

Iloneaysce 3akomom Oma, MOKHO
KOIHYECTBO TEIIOTHI, BBIAEISEMOe
MPOBOJHHKOM C TOKOM, BBIDA3HUTL Ye-
pe3 CHJIy TOKa, COIPOTHBJIEHUE yYacT-
Ka menu u BpemsA. 3Has, urto U = IR,
nonyuyum: g = IRIt, T. e.

Q = I’Rt.

Koaudeerso Tenuiorsl, BeuIeaseMoe MPoOBOIHAKOM
| C TOKOM, PaBHO NPOM3BEJEHHIO KBAJAPATA CHJIbI

ﬂJ TOKA, CONPOTHBICHHHA NPOBOAHUKA H BpeMeHH.

K aromy e BeIBOLYy, HO HA OCHOBa-
HHH ONIBITOB BIIEpPBHIE IIPHIIJIHA He3aBH-
o AT e e I CHMO ADPYT OT Apyra aHIVIMHCKHI yué-

AHH U3 OCHOBONOJIOMHHUKOB 9JIEK - ar . wr
TpoTEXHHUKH. C ero MMeHeM cBA3aHO Hb%,“ ,Zg:m:eu.uc ,Z{:Hcoynb X pyccKuM
OTKPBITHE 3aKOHA, ONPeNeLAIOMIero V9€HBId JIdmuauid Xpucmuarnosuw
TeILIOBEIe NeHCTBUA TOKA, H 38K0HA, ﬂeuq_ Hoa’romy C(DODMYJIHPOB&HHBIﬁ
OTIpeNe/IAIOILero HANIpaBIeHne HH-

AVKIHOHHOrO TOKA. BRIIII€ BBIBO/Ji Ha3BIBaETCA 3AKOHOM

HAxncoyna—Jlenya.

150



+. Kak MoHO 00BACHUTE HAIPDEBAHHE IPOBOJHMKA BJIEKTPUYECKHM TO-
kom? 2. ITo xakoit dopMyJie MOKHO DACCHHTATEL KOJHYECTBO TEIIOTHI,
BrIfleiAeMoe TpoBogEuKom ¢ Toxom? 3. Kax, moneayscs 3axonom Owma,
MOJKHO BEIPA3UTE KOJWYECTBO TENJIOTHI, BEIAe12eM0€e TPOBOJHUKOM C TO-
KOM, Uepe3 CHJIy TOKa, COMpPOTHBJIEHME IDOBOAHMKA M Bpems? 4. Kax
Q)OpM}'J;preTCH zakon [Ixmoyna—Jlerna? IloueMy OH HOCHT TAKOE Ha-
3BaHue’?

Kakoe KOJHYECTRBO TeTIOTHI BhigeauTca 3a 30 MHH IPOBOJIOYHOH cnu-
pansio conporusaeruem 20 Om npu cuire Toka 5 A?

C xaxo¥ IeJbi0 IPOBOAA B MECTAX COETHMHEHHUs He HPOCTO CKPYUMBAIOT,
a emé n ciausaipT? Oreer obocHYHTE.

Crnnpane HarpepaTenbHoOro npuopa — pedeKTopa NPy MOMOIIH IIHYDA
M BUJIKK coemmusgercs ¢ poseTkoil. IIIEyp cOCTOMT M3 TPOBOAOE, NOABOA-
HIUX TOK K COMPATH, TOKPEIThHIX usonanuen. Cnupans u NpoBOAa COBAM-
HeHEI HOCJeZoBATENLHO. KaKk pacmpefessercd IojaBaeMoe 0T CeTH Ha-
npsAKeHEe MeKAY NPOBOZaMM u coupanbio? IloueMy cnupasib pacKamsa-
eTcd, a IpoBojga mouTHM He HarpesaiorTcs? Haxkwmn ocobeHHOCTAMHM
yCeTpOCTBA COIMPAJIN B TPOBOAOB JAOCTHTAETCH 9TA pasHuna’

B memb HCTOYHMEA TOKA BKJIIOYEHEI TTOCIEAOBATENbHO TPH TPOBOJIOKH
OIMHAKOBOTO CEYEHNs U JJIHHEI: MeAHAadA, CTANbHAA U HAKeINHOBAA. Ka-
Kaf 13 Hux Gonsure narpeerca? Oreer 0BOCHYHTE U IO BO3MOKHOCTH PO~
BephTe B Kjacce Ha OIbITE.

KOHAEHCATOP

Kak BaM H3BeCTHO, BOKDPYI 3apsAKeHHBIX Tel
CyIIeCTBYeT dJIeKTPHUUeCcKoe Toje, KoTopoe ob6maa-

AJIEKTPUUECKOTO MOJIA? Y CTPOMCTBOM, 1O3BOJAIO-
MM HAKAILINBATh 3aPAAbL, ABIAETCA KOHOeHCca-

naeT sHepTrHue.
ek + A MOIKHO JIM HAKAIJHUBATE 3apPA/ibl A 9HEPIHIO

j“ '~ mop (or nar. condensare — crymenue). [[pocreii-

Uit MJIOCKHMI KOHIeHCATOP COCTOMT M3 ABYX OAW-
HAKOBBIX METAJIJIMYEeCKUX IJIACTHH — 00K1a00K,

| ‘ HAXOAAIIMXCA HA HEOOJBIIOM PACCTOAHUHM APYT

Puc. 83, IIpocreiimuii

OT ApYra M pasieJeHHBIX claoeM JudieKmpura,
HanpuMmep Bosayxa (puc. 83). TosmuHa AU2TEKT-

KOHJEHCATOP B €ro PHEKa B CpaBHEHHH ¢ pasMepaMH Dﬁ}ﬁﬂaﬂOR He-
ofo3HaueHMe HA CXeMe  DOJIBIAs.
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Puc. 84. Bapanka Kou-
JeHCATODA OT 3JIeKTPO-
hopHOH MaIIWHE]

Puc. 85. Pasinunbie
THIILI ROHI{EHC&TOPO‘B

152

IIpopeMoncTpUpyeM Ha oOmbITe
cnocofHOCTh KOHJIEeHcaTopa Ha-
KallIuBaThk 3apaAnbi. as aroro
ABe MeTaJIM4YeCKHe IIJIaCTHUHEI
MOAKJIIOYNM K PasHBIM [I0JIO-
caM 2JeKTpoOpPHOH MAaITWHEBI
(puc. 84). IlnactuHbl mnoOAyHAaT
OAMHAKOBBIE IO MOAYJIIO, HO pas-
HBIe 10 3HAKy 3apAabl. BosHuk-
HeT 2JIEKTPUUYECKOe IoJie. DJIeKT-
pHYeCKOe I[I0Je KOHAEHCATOpa
IPaKTHYECKH COCPEJOTOYEeHO MEXKAY IIIIaCTHHAMHM
BHYTPH KOHJEHCATOpA.

Ilocne orraoYeHUs 21€KTPOMOPHONR MAITWHBI
3apfAAbl Ha MJIACTHHAX M 3JeKTPUUYECKOe II0JIe
MEeX Y HEMM COXPaHATCH.

Ecin oOxknagxm sapsi’KeHHOro KoHJeHcaTopa
COEAUHUTL IIPOBOAHUKOM, TO ITO NIPOBOAHUKY He-
KOTOpOe BpeMs 6y/1eT IPOXOAUTE TOK. 3HAYHUT, 3a-
PAXKEHHBIM KOHAEHCATODP ABIAETCHA HCTOYHHKOM
TOKA.

B zaBucumocTu ot JU3JIeKTPHKA KOHIEHCATO-
PEI OBIBAIOT HECKOJBKMX THIIOB: C TBED/ABIM, KU-
KHM M rasoo0pasHEIM AUajeKTpuKoM, Ux pasiu-
4arT U 1o opme 00KJIALOK: MLIIOCKHE, UWJIHHIPH-
Jeckue, chepudyeckue u ap. (puc. 85).

CroiicTBO KOHZEHCATOpA HAKAIIMBATEL 3JIEKT-
PHYECKHEe 3apAjbl XapaKTepUsyeTcs 3/eKmpo-
€MKOCcmbI0, LN EMKOCTBI0. [[J1s TOrO YTOBHI 1O~
HATH, OT 4ero 3aBHCHT 2Ta (QUIWYECKAsd BeJIHYH-
Ha, 00paTHUMCA K OIBITY.

JBe MeTa/IMYeCKHe IJIACTUHBI, VKPEILISHHbIe
Ha U30JIMPYIOUIMX IIOACTABKAX MaPAJJIeIbHO APYT
Apyry, COeIMHUM cC ajJexTpomerpoM. Oany wus
IIACTHH COeIWHUM CO CTEepP)KHEeM 3JIeKTPOMeTpa,
APYI'VIO 3a3€MJIMM, COEAUHUB C KOPIYCOM IIpH-
Gopa (puc. 86, a). HasnekTpusoBaHHBIM mIapom
KOCHEMCHA BHEINIHEA CTOPOHBI ILIACTHHEI A, Tem
CaMbIM COOOINHME el MOJIOKHTEeNbHBIH 3apan +q.
ITox peiicTBUMEM 3I€KTPUYECKOTO IO ILIACTHHEI
A B nnacruse B nponsoiAéT nepepacrnpeseaeHue



Puc. 86. 3aBHCHMOCTh EMKOCTH KOHAEHCATOPA OT TIIO0LIAMHN, PACCTOAHMA MEKIY
[JIACTHHAMM, IHATEKTPHUKA MeHY IaCTHHAMH

3apAIOB: OTPHULIATE/IbHBIE 3apA/BLI PACIIONOKATCA
Ha BHyTpeHHe# cTopoHe miaacTunbl. C semuin npu-
nyT cBOGOHBIE 3MEKTPOHBI, YTOOBI HEUTPATH30-
BATH MOJOMKUTEIbHBIE 3aPA/IbI HA BHEITHEH CTOPO-
He mractuael B. Takum o6paszom, Ha miaacruae B
BOSHMKHET PABHBLIH 10 BeJIMYNHE OTPUATIATEIbHbIH
sapan —¢.

Crpenka 3JeKTpOMEeTpa OTKJIOHHUTCSA OT HyJe-
Boro moJsioykenusa. C DOMOIIBIO OJJHHAKOBO 3apf-
sKeHHBIX [IapPOB IMPOAOJIMKHM IlepeaBaTh KOH/IEH-
caTopy 3apanbl IIOCJeJ0BaTe IbHO PABHBEIMH IIOD-
muaMu. MBI 3aMeTHM, YTO [IPH YBeIHYEHHUH
sapana B 2, 3, 4 pasa cooTBeTCTBEHHO B 2, 3, 4 pa-
3a yBenmuarcs IOKAsaHWUA 3JIeKTpoMerpa, T. e.
VBEJIMUUTCA HANPSAMKEHUEe MEeXAY IJacTHHaMK
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KoHgeHcatopa. lIpuyém oTHOmIeHWe 3apsaAa K
HaNpAMKEeHUI0 O0yJeT o0CTaBaThCA MOCTOSHHBIM:

Beamuuna, uaMepaeMas OTHOLIEHHEM 3apAAa OOHOM W3 IIACTHH KOHIEH-
caTopa K HANIPAMKEHHI0 MeXIy IJIACTHHAMH, HAa3hIBAETCHA 3IEKTPOEMKO-
CTHI0 KOHIEHCATOPA.

ST

JIEKTPOEMKOCTh KOHJEHCATOPa BBIYUCJIAETCH
o popmy.ie:

C= % .

3a exununy émrocru B CHU nmpurumaerca ¢a-
pad (P), HazBaHWE JAHO B YeCTh AHIJIMHCKOIO
busuka Mairkna Papaden. drexmpoémrocms
KOHOEeHCamopa paena eQuHUYe, ecau npu coobuye-
Huu emy 3apada 1 Kn so3nuraem wanpsaicenue
1 B.

1® — aro oueHb GospmIAS EMKOCTH, IO3TOMY
Ha IPaKTHKe UCNIOJB3YIOT MuKpopapad (Mrd) u
nuxkogpapad (nd).

1MEDP =10°%D; 1 nd=10"12D,

BeisicHEM, OT 4ero 3aBHCHT éMKOCTh KOHZeca-
ropa. g 9Toro BO3sMEM KOHAEHCATOP C IJIACTH-
HaMH, UMeomuMu 60/bmy miomans (puc. 86,
0). llosropum onelT. OTHOIIEHME 3aPAAA K HAIIPS-
MEeHUIO U B 9TOM CJy4Yae OCTAETCH NOCTOSHHBIM

¢ _ 29 _ 3q _ 49 _

A= 24 = td = 4 = HO OT -
U, ~ 30, 30, _ iU, const, HOIIIEHHeEe 34
pfAjla K HaIPAXXeHHUIo Tereps 6oabile, YeM B Iep-
BOM omkbiTe, T. e. C; > C. Yem 60abuwie narousadv

nAACmMuK, mem 601vuLe EMKOCTb KOHAEHCAMOpa.

Emé pas mpopenaem nepselil ONBIT, HO Te-
IIepb M3MEHHM DACCTOAHHE MEXKAY IJIACTHHAMH
(puc. 86, 8). C yMeHBIIEHHEM PACCTOAHUA MEMKIY
IJIACTHHAMH YMEHBIIAETCS HANPAKEHHE MEekKIy
HUMU. [Ipu ymeHvleHUuu paccmosHus mexscoy
nAACMUHAMU KOHOeHCcamopa npu Heu3MeHHOM
3apsade émxocmsb KOHOEHCAMOPA YBEAULUBACMCA.



IIponenaem emié ofMH ONBIT. ¥ CTAHOBUM I1JIAC-
THHBI KOHjJleHcaTopa A W B Ha HEKOTOpPOM pac-
croaHuU Apyr ot mppyra. Ilnacrury A sapaguwm.
3aMeTHM NOKa3aHUA SJIEKTPOMETPa, Korga MeX-
Oy InIjJacTHMHaM¥M HaxXoguTCda BO3IAYX. PasmecTum
MeKAY IJIACTHHAMH JHCT U3 OprcTeKjia uiIu Apy-
roii gsuanekTpuk (puc. 86, 2). Me1 3ameTum, 4TO
HanpAXeHue MeXAy IMITacTHHaAaMWA YMeHBbIIHUTCHA.
CiiegoBaTenbHO, EMKOCTh KOHAEHCATOPA 3aBHCHT
OT CBOHICTB BHECEHHOTO AUIJIEKTPHKA.

Ilpu eHecenuu OJusrexmpura E€mMKOCMb KOH-
dencamopa yeeiuiu6aemcs.

Kongercarop, Kak u aoboe 3apakeHHOe TeJlo,
obaanaer sueprueii. Ilposepum aTo Ha onbiTe. 3a-
PAAXM KOHAEHCATOP ¥ TOACOEAWHHUM K HEMY
JIeKTPUYECKYK JaMnouky. Jlamnouka sApko
BCHBIXHET. ITO CBHAETEJIBCTBYET O TOM, UTO 3apH-
JKeHHBIM KOHAeHCATop o0JiafaeTr dHepruei. JHep-
r'dsi KOHJeHCAaTopa MpeBpallaercad BO BHYTDPEH-
HIOIO 9HEPIHIO HUTH HAKAIMBAHUSA JaMIIbl U IIPO-
BOAOB. Ilasi Toro urobbl 3apAAUTH KOHAEHCATOD,
HYKHO 6bLJI0 coBepIuTh pabory mo pasmesieHHUI0
IOJIOMKUTENbHEIX ¥ OTPHIATEBHEIX 3apAAoB. B co-
OTBETCTBUM C 3aKOHOM COXPAHEHMWST dHEPI'HH, CO-
BepHIEHHAaA paboTa A paBHA SHEPrUH KOHJAEHCATO-
paE, . e.

A=E,

rae E — asHeprus KOHIAEHCATOPA.
PaboTy, KOTOPYIO COBEpIIAET JJIeKTPUUECKOe
1oJie KOHJeHCATOPAa, MOYKHO HaliTH 1o hopMye:
A= chp’
roe U ep — OTO CPe/iHee 3HAUCHHEe HAIPAKEHMA.
ITockoaBKY B Ipouiecce paspAaKH HAIIPAIKeHue
He ocTaéTcs II0CTOSAHHBIM, HeoOXommMo HaWTH
cpe/iHee 3HAULHVE HAIIPAKEHUA!

UCP=U/2; TOI‘,II&A=chp= %,
Ta}{KaRq=CU,T0A=CTU2.
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3HAYHAT, SHEPTHA KOHAeHCATOpa éMKocThio C
Oyzer paBHa:

_cuz
- = s T

3
Q
=

KonzercaTropbel MOryT AJIATEbHOE BpeMA Ha-
KaILINBAThL 9HEPTHIO, a IIPH PA3PAIKEe OHH OTZAIOT
eé mouTH MrHOBeHHO. CBOMCTBO KOHIeHCATOPA HA~
KaIJIuBaTh U OBICTPO OTHAABATE SJEKTPHUYECKYIO
AHEPTHUIO IITUPOKO UCIOJIb3YETCH B 3JIEKTPOTEXHU-
YeCKHMX H 3JeKTPOHHEBIX YyCTPOHCTBAxX, B MeIH-
IUHCKOH TeXHHUKe (PeHTreHOBCKAaA TEXHUKA, VCT-
po#icTBa OBJIEKTDPOTEpPAIIMM), NIPH HITOTOBJIEHHH
JLO3UMETPOB, aapoOTOCHEMKE.

PETTTNY 1. [Tas gero caryaT KOHAeHCaTopur? 2. UTo XapakTepuayeT JeKTPoEM-
KoeTh KoEgeHcaropa? 3. YUro mpHHATO 3a €IHHHMIY 3JEKTPOEMKOCTH B
CH? 4. OT yero 3aBUCHT 3JEKTPOEMKOCTL KOHAeHCAaTOpa?

1. IlnacTHHBI NJIOCKOTO KOHAEHCATOPA MOACOEANHAIOT K NCTOYHUKY HATPH-
xenus B 220 B. Emxocts KonzencaTopa pasra 1,5+ 10~ Mmx®. Yemy 6y-
JIET PABEH 3apAJ KOHJeHcaTopa?

2. Bapsaag miaockoro KosaeHcatopa pased 2,7-102Kxa, ero #émkocTh
0,01 mx®. Hafigure HaUpsAmMeHne MeXX Iy 00KJIaJKaMi KOHIeHCaTopa.

1. Hcnoassys UHTepHeT, HAllAUTE, KAK GBI YCTPOSH IEPBhIil KOHAEHCATOD —
aelinenckan 6aaka. UarorosnTe eé.

2. HO}II‘D’I‘DBL‘I‘E BRICTYNIeHHEe ob HCTOPHH CO3TAHHUA KOHOEHCATOPpA.

EBEE]  navina Hakanueanus.,
3NEKTPUYECKME HATPEBATE/ILHBIE MPUEOPbI

OcHoBHASA YaCTh COBPEMEHHOM JIaMIIBI HAKAaIH-
BaHUA — CIHUPAJIL U3 TOHKOH BOJIB(MPaMOBOM IIPO-
BOJIOKH. Boabsdhpam — TYromjiaBKuUil MeTass, ero
Temneparypa niasiaesusa 3387 °C. B namne Haxa-
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JMBaHUA BOJIb(PaMOBas CIIMpaib HarpeBaeTcs A0
3000 °C, npu Takod TeMmepaType OHA IOCTUTAET
6eJI0T0 KadeHusa U CBeTUTCS APKHUM cBeToM. Cmu-
pasb MOMEemalT B CTEKJISHHYIO KO0y, U3 KOTO-
po#l BBIKAYMBAIOT HACOCOM BO3JYyX, 4YTOOBI CIH-
pajb He meperopasia. Ho B Bakyyme BoJsibdpam
ObICTPO MCHapseTcs, CIIUPadb CTAHOBUTCA TOHB-
Iie ¥ TOMEe CPABHUTEJIbHO OBICTPO IIeperopaer.
Yro6BI NPpeaoTBPATHTE OBICTPOE HCITAPEeHHEe BOJIbO-
pama, JJaMIIbl HATIOJTHAIOT a30TOM, MHOTAA HHEPT-
HBEIMUY I'a3aMi — KPHIITOHOM HJIH apro-
NnoAbIrMH HOM. MoJeKyJbsl rasa OpPenATCTBYIOT
ME“CAP HHKHAEBMH BBIXOZY YacTHI] BoJb(pamMa H3 HHATH,
847—1 T. €. MPENSATCTBYIOT PA3PYIIeHWIO HA-
Pycekuil snexrporexHuk, nsobpera- KaJEHHO® HUTH.

e AL AL HAR AR I'agoHamosHeHHAA JIAMIIA HAKATUBA-

HUA u3o0pakeHa Ha pucyHKe 87,

BripamomuMmcea nusobpeTeHueM B 00J1aCTH OCBe-
meHud ObIIO CO3JaHHe PYCCKHMM HHXEeHepOM
Anexcandpom Huwxonaeeuuem Jlodvlzunvim
3JIEKTPHYECKON JIaMNbl HaKaJHWBaHWUA. Jlamny,
YOOoOHYI0 ANA IPOMEBIILIEHHOTO HM3TOTOBJEHHA,
C YrOJBLHOM HHUTHIO CO3JAJl AMEPHUKAHCKHH M30-
operatens Tomac F0ucon.

IIpoMBIIIIEHHOCTH BEIIYCKAET JIAMIIBI HAKAJIH-
BaHuA Ha Hanpsxenue 220 B (xns ocBeTuTeNnb-
HOI ceTH), 50 B (ana Keae3HOOOPOIKHBIX Baro-
HOB), 12 B (ans aBromobueit), 3,5 u 2,5 B (ans
KapMaHHBIX hoHAapei).

CeropHs IaMnbl HAKAJIUBAHUA, UMEIOLINE Ma-
JIBIF CPOK cIy>KObI, a Takyke HHU3KYI CBETOBYIO
OTAAaYy, BEITECHAIOTCA JIIOMUHECIIEHTHBIMU U CBe-
TOAMOIHBIMH JaMITAMH.

DueprocbeperampIye JaMIOUYKH (JI10-
MUHECIIeHTHRIe) Oojiee 3KOHOMHUHBI

AMepHKAHCKIH H30GPETATEE, OC- M CAYKAT ropasgo moabime (puc. 88).
ADDATCIN IEILHEEY ERTPOTeXm- B Bux 70% oHeprum mnpeobpasyercs
HeCHKUX KOMIaHHH. YCOBEDLHEECTBO'

Bal TEJIEFDﬁd). mﬂeﬂ)au’ﬂamny Ha- B CBeT, 4 B JlaMIIO4YKe HaKaJHBaHUA
KaJIMBAHUA ANA TPOMEBIILIEHHOTO TOJIBKO 5%, ocTaJdbHad 9acTh 3HEPIHH

i (90—95% ) nepeBogKUTCA B TEILIO.
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Puc. 87. Jlammna naka-
JINBAHHWSS

1 — compans; 2 — cre-
KJIAHHBIN basioH;

3 — norons; 4 — H30-
JIMPOBAHHOE OCHOBA-
HHe HOKO0J#A; 5 — Npy-
MHUHAIANE KOHTAKT
IMATPOHA

Puc. 88. Dueprocbepe-
TFarwImad JaMIia:

1 — »1eKTPOHHBIN
GioK; 2 — creKjAHEAN
Konba, MOKPLITAA JTH0-
MHHO(pOPOM;

3 — LOKOJB

CooTHOlIEHEHE
MOITHOCTRH JamMn
duepro-  Haxkanm-
cOeperawo- BaHHA
mas
5 Br 25 Br
8 Br 40 Br
11 Br 60 Br
14 Br 75 Br
18 Br 100 Br
158

Jueprocbeperamomas JaMIo4Ka COCTOMT H3
KOJIOBI, HATIOJIHEHHOM ITADAMHYA PTYTHA U aproHa, u
IIyCKOPeryJIMpyIolero ycrpoicrea. Ha BHyTpeH-
HIOIO IIOBEPXHOCTH K0JIOBI HAHECEeHO CIelHaIbHOoe
BeIlecTBO — JIMUHOPOP, KOTOPOE IPH BO3AEHCT-
BUHH YJILTPaA(HOJIETOBOTO H3JIYYEHMSA HMCIYCKAaeT
BUAUMEIH CBET.

B cBeroaMoaHBIX jJlaMIax JIEKTPUYECKHHA TOK
IPONYyCKAIOT He II0 HUTH HAKaJja, a Yepe3 MUHHA-
TIOPHOE dJIeKTPOHHOe ycrpoiicrBo (HHUII — or
aHri. chip — MUHHATIOPHBIH), HAHECEHHOE HA T10-
JYTIPOBOAHUKOBEIN KpucTaaa. [Ipu npoxomxaeHun
SIEeKTPUYECKOT0 TOKA CBETONHO MCTIYCKAET CBeT.

B nociegHue rogel CBeTOAUOAHBIE JJAMIIBI HAXO-
AAT IPUMEeHeHHEe IIPH OCBellleHUH IIOMeIeHHi, nx
yCTaHaBJIABAIOT B cBeTo(opax, (hapax aBToMoGH-
Jet. CBeTOAMOABI MCIIONB3YIOT KAK MWHAMKATODEI
BHKJIIOUEHUS Ha NaHeJaX NpudbopoB, mu@poBLEIX U
OykBeHHBIX Ta0JI0, IIOJACBEeTKEe MOOMJIBHBIX TeJe-
()OHOB, MOHHTOPOB H AD.

TennmoBoe peficTBHE TOKA HCIOJL3YIOT B pas-
JUYHBIX JJEeKTPOHATrPEeBaTEIbHBIX Ipubopax u
YCTaHOBKax. B AOMAIITHHUX YCIOBHAX IIHPOKO
IPUMEHAOT 3JIeKTPHYECKHe [IIUThI, YTIOIMA, Yai-
HHUKW, KANATAJIBHUKH. B IDOMBIIILJIEHHOCTH TeI-
JI0BO€ IeHiCTBHE TOKA HCIIOJE3YIOT AJSA BHIILIABKHA
CIIeIMaIbHBIX COPTOB CTAIH ¥ MHOTHX IPYTHX Me-
TaJIJIOB, JJIA 2JeKTPOCBaApKH. B cerbcKoM Xo03aii-
CTBe C MIOMOIIBI 3JEeKTPHYECKOro ToOKa oﬁorpena-
0T TeIIAIbl, KOpPMO3alapHUKH, HHKY0aTODHI,
CYyILIAaT 3ePHO, OPHUIOTOBJIAIOT CHJIOC.

OcHOBHAA dYaCcTh BCAKOIO HarpeBaTeJILHOTO
9JIEKTPHYECKOTO IIpHOOpa — HazpesamenbHblil
anemenm. HarpesarenbHEIi 571€MeHT IIpeICTaBIA-
eT co00i MPOBOAHUK C OOJIBIIIUM yAeJIbHBIM COIIPO-
TUBJIEHWEM, CHOCOOHBIH, KpPOMEe TOr0, BhIIEDHKH-
BaTh, He pAas3pyluasch, HaArpPEeBaHWE JO BBICOKOM
remueparypsl (1000—1200 °C). Yame Bcero aisa
H3TOTOBJIEHHUA HaArpeBaTe/JIbHOT'O aJIeMeHTa IIpHMe-
HAIOT CILIAB HUKeJIsA, »Kejesa, XpoMa U MapraHia,
M3BECTHBIM 110/ HA3BAHMEM «HHUXDPOM». ¥ JIeJThHOe

. 2
| OMm * MM
M

CONIPpOTHBJIEHHME HHXpOMa p = » 9TO



npumepuo B 70 pas 0oabile yaAeJbHOTO COIIPOTHB-
JeHus Menu. Bosabiioe yjeinsHOe CONPOTHBIEHHE
HHXPOMa HAaéT BO3MOXKHOCTb U3TOTOBJATE U3 HEro
BechbMa yaoOHbIE — MaJIble II0 pazMepaM — Harpe-
BaTeJIbHEBIE 3JIeMEeHTHRI.

B marpeparTenbHOM 3JIeMEHTE IIPOBOJSHUK B BH-
[le IPOBOJIOKM MJIM JIeHTHI HAMATLIBAETCS Ha I1jac-
THHKY M3 »KapoyCTOHYHUBOrO MaTepHasa: CaoIbl,
xKepamuku. Tak, HanpuMmep, HarpeBaTeJIbHBIM
JIeMeHTOM B 3JIeKTPHYEeCKOM YTIOTe CIYXHUT HH-
XpoOMOBasA JeHTa, 0T KOTOPOH HArpeBaeTcd HUMK-
HAA YaCTh VTIOTA.

E MPIBH 1. [Tonpaysack pucyHKoM 87, paccKaykure, Kag
YCTPOEHA COBPEMEHHAfA JaMIla HaKaJIMBAHMA.

2. 3auem 6GayIOHBI COBPEMEHHBIX J&MII Haxa-

JUBAHMSA HATIOJHAOT WHEPTHLIM razom? 3. [Tpu-

P BeAWTEe TPHMEPH WCHOOIbL30OBAHUA TENJIOBBIX

4

B peiiersuit Toxa. 4. Kakumu cBoifcTBaMu g0J1-
: el obagaTe MeTaN, B3 KOTOPOro H3roToBJIA-
SneKTpoHarpesartens- ? p
2 - 0T CIMPATH UM JIEHTEl HarpeBaTeJLHOro aje-
Hble NpuBopbl venra?

[MoaroToBbTE LOKIAM HA OAHY U3 TeM (110 BeIGODY).
» MWeropus pasBUTHA ATEKTPUYECKOTO OCBEIeHU A,

»  MHemons3oBaEue TENJIOBOTO AefCTBUA 9IeKTDUYECKOTO TOKA B YCTPOHCTBE
TEILTHIl ¥ THKY0aToOpOoB,

EE]  «opotkoE sambikaHKE.
NPEAOXPAHUTENN

BJIEHTPHHECRHB Ienm BCerjga pacCcuMTaHbl Ha
ONpeAeNEHHYI0O CHJAY ToKa. EciM mo aToil uam
HHON OpuYHHe CHJIa TOKa B IIelIH CTAHOBHTCHA
6oJIpIIe AOMYCTUMOM, TO MPOBOJA MOTYT 3HAUM-
TeJbHO HAarpeThCfd, a HOKPHIBAOIIAAd WX M30JId-
IINA — BOCIIJIAMEHHUThCHA.

IIpruynHOT 3HAYUTENBHOTO YBEJIMYEHUS CHJIBI
TOKa B CeTHu MO’KeT OBITh MJIHM OJAHOBPEMEHHOE
BKJIIOUeHHEe MOIIHBIX MOTpebnuTesield TOKa, HAIpHU-
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Puc. 89. Koporkoe 3a-
MBIKaHHe B 3JIeKTPO-
NpoBOJKe

Puc. 90. IInaeruii
NpejOXPaHNuTeNhb

Puc. 91. CoBpeMeHHBIIT
KBAPTHPHEIH NIHTOK
¢ peIoXPaHHTeIAMHA

160

Mep 3JIeKTPMYECKHX ILJIMTOK, HJIA KOPOmMKoe 3a-
MbLEAHUE.

Kopomrxum zambikanuem na3bléarom co-
eduHeHUe KOHY06 YHLacmKa yenu npo6oidnu-
KOM, CONPOMUENEHUE KOMOPO20 OYE€Hb MALO
0 CPAGHEHUIO C CONPOMUBLEHUEM YLacmKa
yenu.

Koporkoe sambikanue (puc. 89) moxxkeTr BO3-
HUKHYTH, HAIIpUMED, IIPH PeMOHTE IIPDOBOJKH 101
TOKOM HMJHU TPH cAy4aiiHOM CONPHKOCHOBEHHH C
OTKPBITBIMHA KOHTAKTaMH.

ConpoTuB/IeHHe ey IPH KOPOTKOM 3aMBIKAa-
HUHM HE3HAUYHUTEJIBHO, IO3TOMY B eI BOSHHKAET
fonmpImas cuaa TOKa, IPOBOAA TPHM BTOM MOTYT
CHJIBHO HAKAJMTHCA M CTATH NIPHYWHOH moKapa.
Yrobsr m3bexaTs 9TOro, B CEeTh BKJIIOYAIOT IIpe-
ODOXpPaHUTENH.

Hasnauernmne npegoxpaHuTened — cpasy oOT-
KJIKYATH JUHWUIO, eCJIH CHJIA TOKA BAPYT OKaKeT-
ca OoJsbiue gonycTuMOl HOpMbI. OHHU 3aIUINAIOT
9JeKTponpubopsl OT BBIX0Ja U3 CTPOA IPH Iepe-
Ipy3Kax B aJIEKTPHYECKOH CeTH.

IIpenoxpasuTenn yCcTAaHABIMBAIOT HA BXoje
3JeKTPUYECKHX W paguonpubopoB M YCTAHOBOK.
OHu 00BIYHO U3TOTABJIHUBAIOTCA U3 MEeIHOH IIPOBO-
JIOKH, TOKPBITOM osioBoM. Ecau cuia ToKa IpeBbl-
CHT AOIIyCTHMOE 3HaUeHune, To J:{poao.norca pacmoaa-
BHTCSA U IEIIb OKAYKeTCA PA3OMKHYTOMH,

IIpepoxpanurenu ¢ ILIABAIIUMCSA OPOBOJHM-
KOM Ha3bIBAT NAASKUMU NpedoxXpanumensn-
Muw. BHeINHHUN BHJ TAKOI0 NpefoXpPaHUTENS IO-
kasaH Ha pucyaKe 90.

IIpepoxpasuTenud, NpUMeHAeMbie B KBapTHP-
HOH TIPOBOAKE, PAaCIIOJIaraloT Ha CIenHaJbHOM
IUTKe, YCTAHABIMBAEMOM Yy CAMOTO BBOJA IPOBO-
A0B B KBapTUpy (puc. 91). B ka bl 13 IPOBOJOB
IocjiefOBaTEJILHO BRJIIOYAIOT OTﬂ,eJII:HhIﬁ npeno-
XpaHUTeb.

Ha pucynke 92 uzobparkéH npeloxpaHHUTEJb,
JelcTBHe KOTOPOro OCHOBAHO He HA IJIaBIeHWUH,
a Ha TEeIJIOBOM PaCUIMPEHHH TeJl IPHA HarpeBaHU M,



Puc. 92, IIpepoxpasu-
Tenb

IIp1 BOBHMKHOBEHMH HEHUCIIPABHOCTH B IleIIM dTO
YCTPOHCTBO OTKJIIOYAETCA aBTOMATHYECKH.

}? T 1. YTo MOMKeT CAYYHUTBECA ¢ MPOBOZOM, €CJIH CH-

JIa TOKA MPeBRICUT fonycTuMyio Hopuay? 2. Uro
MOJKET CHOVKHTH NPUYHMHON BSHAUYHTEIBHOTO
yBeJIMYeHUs CHJILI ToKa B cetH? 3. B uém mpu-
ypHAa KOpoTkoro aamukanuma? 4. Yem o0b-
ACHHUTbH, YTO MPH KOPOTKOM 3aMBEIKAHWH CHJa
TOKA B [MENH MOMET JOCTUTHYTh OTPOMHOI0 3Ha-
yerna? 5. [lia Kako#d menu CAy:RaT Npejoxpa-
HHUTENIN, BKJIUYaemble B ceTh? 6. Kak ycrpoen
JIaBKMIl TpefoXpaHuTens?

WTOI'U NMABbI

CAMOE
FMABHOE

dnexTpusanmusa — Ccoo0lIeHMe Tely 3JIeKTpuue-
CKOro 3apsana.

DNeKTPHYECKHH TOK — 3TO YIOPAJOYEHHOE [|BU-
JKeHHE 3apAKEeHHbBIX YaCTHIL.

Cuna roka (/) paBHa:

=4
t

Hanpamxenue (U) aBiserca sanepzemuyueckoll xa-
PAKTEPHUCTHKOMN BJIEKTPUYECKOTO MOJA. DJIeKTPH-
JecKoe HaNpsKeHne OTpeedaioT 1o hopMmyie:

v=4.
q

3akon Oma ycraHaBIWBaeT 3aBUCHUMOCTH CHJIIBI
TOKa OT HalIpAMEeHNHA Ha KOHIAX yJacCTKa IOelIH H
CONIPOTHBJIEHUA!

I =

=S

Conporusnenue nposojgauxa R = p-"'g , THe p —

yIeJIbHOE COIPOTHBJIEHHE IMPOBOJAHHKA, [ — ero
JUIMHA, S — 1004k CeYeHU A TPOBOTHUKA.
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NPOBEPb CEBA

IIpu nocredosamenvrom coedunenuu TPOBOJHU-
KOB:

I=1,=I,,U=U,+U,;;R=R,+R,.
IIpu napanrienvrom coeduneruu NPOBOAHUKOB:
= ST == o . | 1
I=I+1U=U,=Uy ¢ z tE
IIpy ynopAno4YeHHOM [OBHMIKEHUH 3apAKEeHHBIX

YaCTUIl B MIPOBOJHHUKE IACKMPUHECKOe NOJAE CO-
éepwaem pabomy.

Pa6oTy sJaeKTpmMuYecKoro Toka Ha y4acTKe Ienu
OTpeeIaT 10 (hopmye:
A=UIt.

MonHoCTh 3/IeKTPHYECKOr0 TOKA OIPeIesIdIoT 110
dopmyie:

=£=
= =UL

3axoH Iikoyaa—Jlenna onpejensier KOJIUIECTBO
TeIJIOTBI, KOTOPOE BBIZIeJISAeT MPOBOOAHUK C TOKOM
B OKDYIXKaoIyIO cpeay.

KonudecTBO TemioTel, BhIAENSeMOe Ha JHOOOM
yJyacTKe IellH, COAepIKaleM pasJIuuyHble TIPOBOJ-
HHUKH, B COOTBETCTBUHU ¢ 3aK0HOM [[»xoyna—Jlen-
I1a BRIYHCJIAKT 10 (hopMyie:

Q= I’Rt.

JNEeKTPOEMKOCTh KOH/ECATOPa BBIUMCIAETCS IO
dopmy.e:

c=4.

1. MosXHO 1B YTBEPIKAATh, 9TO IPH HATHPAHHUHM OJHOTO TeJa O
APYToe Y 9THX TeJ BOSHUKAET 3aps/l OHOro 3HaKa?
A. HeJb3d, TAK KaK IPH TPEHUH 3JIEKTPOHELI IePeXOAAT ¢ O-
HOT'O TeJla Ha APYToe; OLHO TeJIO0 HOJYyYaeT M30LITOYHEIH
3apHan, APYroe TepAeT 9JIeKTPOHLI
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5. HA’JIEKTPH30BABIIMECs Tejia UMEeIOT 3ap#AJ OAHOTO 3HaAKa
B. IIPH TPEHMH Tejia BooOIIe He 3apAMKaIOTCHA

Kakas uyacTHIIa MMeeT HAMMEHBIINHA OTPHUIlaTeJbHBIH 3a-
pan?

A. IPOTOH

B. BJIEKTPOH

B. HeHTPOH

. moH

JIIeKTPpUYECKUM TOKOM Ha3bIBAIOT:

A. Xa0THYEeCKOe ABHIKEeHUEe YaCTHI]

b. HanpaBJIeHHOE JBHIKeHHE 3apAXKeHHBIX JaCTHI]

B. YVIIOPALOYEHHOE ABUKEeHNe CBOOOAHEIX 3JI€KTDOHOB

. CHJIY, C KOTOPOil 3/IeKTPHUYECKOe II0JIe JedCTBYeT Ha BHE-
CEHHBIN B HETO dJIeKTPUYEeCKHU 3apa/

VcTaHOBHTE COOTBETCTBME MEKAY (PU3NYECKMMH BeJIUdHHA-
MH ¥ eIUHUIIAMHA UX H3MEePeHHUd.

A) culJIa TOKa 1)B
B) HAIpSAYKeHHe 2)OMm
B) COIDOTUBIIEHHE 3)Br
I MOIIHOCTB BJIEKTPHUYECKOr'0 TOKA 4) A

BaxoH OMa A8 yyacTKa Lely 3aluChIBAeTCA:

A
AR =

_U
5.1=Y
B.A=UlIt
r.p=4

R HpH IOCJe0OBATEJILHOM COeJHMHEeHHH I[IPOBOIHHKOB MOJIA

CHJIBI TOKA BRIIOJHAETCH COOTHOIIIEHHE!
A. I —= Il = I2
6. 1=1I,+1,
1 1 1
i e St
ol Rab TRl

rU=U,+U,
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Ts

IIpy mapa/reTbHOM COEAWHEHMHM IPOBOAHUKOB JJIfA HAIIDA-
’KEeHHH Ha YYACTKe IeNH BBIIOJHAETCA COOTHOIeHHE:

A U=U,=U,
5. U=U,+U,
B.R=R,+R,
r.I=1,+1I,

Conporupiesue MeTANLTIHUYECKOr0 MPOBOAHHKA YBEIHINBA-
eTcH Ipu:

A. YMEHBLIIEHHH yIeJIbHOTO COIPOTHUBIIEHNA

B. YyBEIIMUYEHUH YAEJBHOIO COIPOTHBICHHA

B. yMeHbIIIeHHH AJAHELI IPOBOAHUKA

I YBeIHYEeHUH NJIOIIAAH IIOMEPEYHOI0 CeUeHHU A

IIpu mamepeHn HAIPAKEHUA HA y4YacTKe IenH BOJIbLTMETD B
Lenb TOAKIKYAnT:

A. mocJiegoBaTeIbLHO

b. mapannensHO

B. wnu mocje0BaTeIbHO, UJIH NAPAJLIeTIhHO

1. BeimotHuTe 3amaHUsA, NPEAJOKEHHBIE B 3JEKTDOHHOM
IMIPUJIOMKEHUH,

2. Ha caiire http://class-fizika.narod.ru mafigure TECTH IO
TeMe «DJIEeKTPHYECKHE ABJIEHUA» M IIpOBephbTe ceds.



. ] ’

IEKTPOMATHAT

{

B § 35 Oniiu omucaHbl pasiIvuHbIEe AEHMCTBHA
3JIEKTPHUYECKOT'0 TOKA, B TOM YHCJe U MarauTHoe,
KoTopoe HabaionaeTcs Bcerja, Korga cyljecTByer
asekTpuueckuit Tok. I[IpoaBnsgerca MarHUTHOE
IeiicTBHe, HAIIPUMED, B TOM, YTO MEKAY IIPOBOJ-
HUKAMHA C TOKOM BOSHMKAIOT CHJIBI B3aHMOIEHCT-
BHS, KOTOPhIE HABBIBAIOTCA MAZHUMHBLMU CU-
aamuw. Ytobel MBYYUTE MATHUTHOE AEHCTBHE TO-
Ka, BOCIIOJIb3yeMCs Mar{HuTHOU crpenkoii. (Ona,
KaK M3BECTHO, ABJIAETCA IVIABHOW YACTBK) KOM-
naca.) HamoMHMM, YTO y MarHHTHOH
CTPEeJIKM uMeeTcs 06a noJawoca — ce-
GepHbLll U 10XCHBLU. JIuaunIO, coenu-

T? — O R HAWNIYIO TOMKCHL MAarHuTHON cTpe-
Harckuil pusuk. ObHapyHHII KU, HA3LIBAIOT €€ 0CbI0.
IeCTBHE BJIEKTPHUYECKOI0 TOKA Mal"HHTHYiO CTPEJIKY CTaBAT Ha OCT-
HA MATHHTHYIO CTPENIKY, YTO IPH- B
NSO B Yool pué, uyToObl OHA MOIJIa CBODOJHO IOBO-
obnacTh (QH3NKH — 2JAEKTPOMAr- paduyHuBaThHCHA.
HeTHama.

/

i

OnwT3pctena

Bl 1

PaccmoTpuM Teneps ONBIT, IIOKA3bI-

BAIOIIWAHN B3aMMOJEHCTBHE IIPOBOIHMU-

K4 C TOKOM M MArHUTHO# cTpesiku. Takoe B3auMo-

neiicrBue BiepBhle o0Hapyxua B 1820 r. garckuit

yuénbri Xance Kpucmuan Ipemed. Ero onsir

uMes OOJIBIIIOE 3HAYEHHE AJIS Pa3BUTHS YYEHUHA
00 3JIeKTPOMATHATHBIX ABJICHUAX.

Pacrniono»xuM NpOBOJTHUK, BKJIIOUYEHHBIH B I[ENb
MCTOYHMKA TOKA4, HajJ MAarHMTHOH CTPeJIKOH ma-
pannenbHo eé ocH (puc. 93). IIpu saMBEIKaHUH Lie-
T4 MATHUTHAA CTPEJKA OTKJIOHAETCS OT CBOETO
NePBOHAYAJIBLHOIO IIOJIOKEeHUA (Ha PUCYHKEe IOKa-
3aHO nyHKTHpoM). IIpn pasMBIKaHHWHM IleId Mar-
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Puc. 93. BaanmosaeiicTBHe NPOBOSHMKA ¢ TOKOM M MArHATHOH CTpPeJIKHA

HHTHAasA CTPeJIKa BO3BPAaLlaeTCAd B CBOE HAYAJILHOE
IOJIOM¥eHHe, ITO 03HAYAET, YTO IIPOBOJAHMUK C TO-
KOM ¥ MAarHUTHAA CTPEeJKa B3aMMOJAEHCTBYIOT
APYT € APYTOM.,

BhIMOMHEHHBIH ONBIT HABOAMUT HA MBICIbL O CY-
HIECTBOBAHUM BOKDYTI IPOBOAHUKA C 3JIEKTpHUe-
CKMM TOKOM MazHumhozo noas. OHO u geiicr-
BYeT Ha MArHUTHYIO CTPEJIKY, OTKJIOHASA €.

Maznummuoe noae cyujecmeyem 80KpYyz Al0-
0020 npoeodHuUKa ¢ MOKOM, M. e. 80KpYyz 08u-
HYWUXCA INEKMPULECKUX 3apAdos. DIeKTPHu-
YeCKHH TOK ¥ MArHUTHOE I10JIe HeOT/AeJIHNMEL APYT
OT APyra.

Taxum 06paszom, BOKPYT HEMMOABHUMAKHBIX 3JIEKT-
PHYECKHMX 3apAJOB CyLIECTBYeT TOJBLKO 3JIeKTPH-
JeCcKoe II0JIe, BOKPYT ABUIKYIIUXCA 3aPSA0B, T. €.
BJIEKTPUYECKOr0 TOKa, CYILIECTBYET U dneKmpuye-
CKOe, 1 MazHum#Hoe noJje. MarauTHOe 10J1e I0AB-
JIAeTCA BOKPYI IIPOBOJHMKA, KOrJa B IIOCJIEAHEM
BO3BHHMKAaeT TOK, II0dTOMY TOK CJEAYeT paccMaTpu-
BaTh KaK MCTOYHHMK MArHUTHOro mnoas. B arom
CMBICJIE€ HAJ0 IOHMMATh BhIPAKEHHA « MAaTHUTHOE
II0JIe TOKa» WK « MAUHUTHOE II0JIe, CO3AaHHOe TO-
KOM>».

L. Kaxne apjenus HaOIW0OA810TCA B IelH, B KOTOPOH CYIIECTBYET 3JIeKT-
puuecknit Tok? 2. Kakme MarHuTHBIE AB/IeHUA BaM H3BecTHBI? 3. B uém
cocToUT oneIT Dperena? 4. Kakasa ¢BAsh CYILIECTBYET MEKIAY dJIeKTpUUe-
CKMM TOKOM ¥ MAUHHTHEIM noJjem?
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MarsuTHas CTpejKa, MOMElEéHHAA OKOJIO NPOoBOjd, OTKJIOHHMJIACH IPH
NPOIYCKAHWUY 10 HEMY 3JIeKTPHYECKOI'0 TOKA. 3a CYET KaKOoH SHePIuH co-
pepmieHa pafora, HeobxoauMas AJ1d TOBOPOTA CTPENIKU?

YV 3a3HHUMOB AKKYMVIATOPA HE OKA3AJI0Ch MADKHPOBKHU IOJIKCOB — TA€
njawce, arge MUHHYC. Mo:xHO 1 X OUPeJeNiuTh, UMed B HAJHYHH Kommnac?

MATHUTHOE NOJIE NPAMOI0O TOKA.

MATHUTHBIE TMHUMU

Puc. 94. Kaprusa Mar-
HHUTHOI'O IOJIA NPpOBOJ-
HHKAa C TOKOM

CymiecTBOBaHME MATHHUTHOTO II0JISE BOKPYT IIPO-
BOJHUKA C 3JIeKTPUYECKHUM TOKOM MOXKHO 0OHapy-
JHUTh pasJaddYHbIMH crocobamu. OIME B3 TaKHUX
cIrIocoBOB 3aKJIYAeTCH B HCIIOJIb30BAHUY MEJITKUX
JKeJIe3HLIX ONUIIOK.

B MargEuTHOM I10JIe OIMHUJIKH — MAaJEHbKHE KY-
COUKHM KeJlezad — HAMATHWYHBAIOTCA U CTAHOBAT-
¢A MATHUTHBIMH cTpenoukamu, Ock Kaxaoi cTpe-
JIOYKH B MATHUTHOM ITOJI€ YCTAHABJIUBAETCS BJIOJIb
HanpaBjeHHuHA ,:‘.'{EI‘:ICTBHH CHJI MATTHUTHOTIO II0JIA.

Ha pucynke 94 msoOpaskeHa KapTHHa MarHuT-
HOT'O TIOJISI IPSIMOTr'O IPOBOAHMUKA ¢ TOKOM., [lisa no-
JYYEeHHUS TAKO KAPTHHBI IIPAMOM IPOBOAHUK IIPO-
IIYCKAaT CKBO3b JUCT KaproHa. Ha xapToH HaCHI-
AT TOHKHUIU CJIOH KeJIed3HbIX ONMUIIOK, BKJIIOYAIOT
TOK ¥ ONUJIKH cJierka serpaxusawT. [log geiictBu-
eM MArHuTHOIO II0JIS TOKAa JKeJe3Hble OIHJIKH pac-
MOJIATAIOTCH BOKPYT MPOBOJAHUKA He Oecropsmodu-
HO, @ [10 KOHIEHTPUYECKUM OKPYHOCTAM.

JnHuu, BIOJB KOTOPBIX B MArHMTHOM I10Ji¢ pacnojaraxrcia oCH Majlenb-
KHX MArHMTHBIX CTPeJIOK, HA3BIBAKOT MATHHTHBIMH JHHHAMH MATHHTHOIO

. Doa.

Hanpasienue, KOTOpoe yKas3bIBAET CeBEePHBIHN
[IOJIFOC MATHUTHOM CTPEJIKM B KaMJ0OA TOUYKEe II0-
Jisl, IPUHATO 38 HAallpaBJIeHWe MArHWUTHOM JIMHUHU
MAarHHMTHOTO II0JI5.

Ilemouku, KOTOpbie 06pPa3yOT B MArHUTHOM IO~
Jle JKeJjle3Hble ONMJIKH, IIOKasbsiBalT GopmMy Mar-
HUTHBIX JUHUHA MAarHUTHOT'O IT0JIA.
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Puc. 95. Pacmonoxxenne
MATHUTHEIX CTPEJIOK
BOKDYT IIDOBOOHHKA

C TOKOM

MazHumHble TUHUL MAZHUMHOZ0 NOAA MOKQ
npedcmasasiom co6oil 3AMKHYmMble Kpueble,
0X8aMblEAOULULE NPOBOOHUK.

C moMoumipl0 MATHUTHBIX JHHUH yAo6HO H30-
OpakaTh MarHuTHbBIE 10JH rpadpuuecku. Tak xax
MarsMTHOE I0JIe CYIIeCTBYeT BO BCeX TOYKAaX IIPo-
CTPAHCTBA, OKPYIKAIOIIETO MMPOBOJAHHUK C TOKOM,
TO 4Yepes JI0YI0 TOUKY MOKHO IIDOBECTH MATrHUT-
HYIO JUHUIO,

Ha pucynxe 95, a moxasaHO pacmoJiosKeHue
MATHUTHBIX CTPENIOK BOKDPYI IIPOBOAHHKA C TO-
koM. (IIpoBogHHK pacmo/ioKeH HepHneHIUuKYJIsap-
HO ILIOCKOCTH 4epTeska, TOK B HEM HaIpaBJeH OT
Hac, YTO YCJIOBHO 0003HAYEHO KPYKKOM C KPECTH-
koM.) OcH 3THX CTPEJIOK YCTAHABJIMBAIOTCH BIOJb
MarHMTHBIX JIMHAA MArHMTHOIO MOJSA TPAMOro
ToKa. [Ipn M3MeHeHUH HaNpaBJIEHUS TOKA B IIPO-
BOODHHKE BCe MArHUTHBIE CTPEJIKH IIOBOPAaYMBAKOT-
ca Ha 180° (puc. 95, 0; B aTOM cay4yae TOK B IIpo-
BOJHHKEe HAIpPaBJeH K HAM, YTO YCJOBHO 0603HA-
YeHO KPYIKKOM ¢ Toukoi). I3 aToro omsrta MOXKHO
3aKJIOYHTh, YTO HANPABJIEHUE MAZHUMHBLY JU-
HUl MAZHUMHO20 NONA MOKA C6A3AHO C HANPAS-
JeHUueM MmoKa 6 nposodHuKeE.

2L 1. ITouemy /18 M3YYEHH A MATHUTHOTO TIOJIS MOMHO UCTIONB30BATE 3Ke/1ea-
nele onuaku? 2. Kak pacrnonaramoTcsd »KejesHble ONUJIKH B MATHHTHOM
moJie npamoro Toka? 3. YTo Ha3BIBAIOT MATHHTHON JMHUEH MATHHUTHOTO
mona? 4. [Ina 4ero BBOAAT NOHATHE MAarHHTHON JuEMM nonxsa? 5. Kak Ha
OIBITE NMOKA3aTh, YTO HANPABJIEHWE MAarHATHBIX JWUHHI CBA3AHO C Ha-
npaBJIeHueM TOKa?

YNPAKHEHME 40

Puc. 96
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1. KaxuM mojaiocoM HOBEepHETCA K HAOIIOZATEes 0 MATHHT-
HAafA CTPEJIKA, CJIH TOK B NPOBOJHUKE HANPABJIEH OT A K
B (puc. 96)? MaMeHUTCH U OTBET, CJN CTPEJKY IIOMec-
THTB HaJ| TpoBogoM?

2. B crene npososkeH (3aMypoBaH) NPAMOH 3JEKTDAYECK I
nposox. Kak HaWTH MecTo HAXO0MJIeHHUS NMpPOBOAA W HAa-
NpaBleHNe TOKA B HEM, He BCKDhIBAA CTEHY?



Puc. 97. IIpuraxeaune
JKeJIe3HBIX OMHJIOK Ka-
TYMIKOM ¢ TOKOM

Puc. 98. ITonocs
KATYLIKH C TOKOM

MOJNE KATYWLKU C TOKOM.

'3nmpom'rumu U UX MPUMEHEHME

Haubospinuii mTpakTHYeCKUIl HHTepec IIpen-
crasiiger cof00M MarHMTHOE I10JIe KaTYIIKH C TO-
KoMm. Ha pucynke 97 uzobpakeHa rKaryuika, Co-
cTosimas U3 OOJBINOrO0 YHMCJIa BHTKOB IIPOBOJA,
HaAMOTAHHOI'0 HA JIepeBAHHBIA kapkac. Korzga B
KaTyIIKe eCTh TOK, »KeJle3Hble ONMJIKH IPUTATH-
BAIOTCHA K €6 KOHILAM, MPU OTKJIIOYEHHUH TOKa OHM
OTIaaT.

Ecim KaTyIIky ¢ TOKOM IOJABECUTH Ha TOHKHX
¥ ruOKMX IPOBOAHHUKAX, TO OHA YCTAHOBHUTCH TAK
e, Kak MarEuTHas crpeaka kKomnaca. OquH KO-
Hel KaTymku 6yaeT oOpaliés K cesepy, Apyrom —
K 10Ty. 3HAYHUT, KATYLIKA C TOKOM, KaK ¥ Mardmr-
HasA CTPeJKa, MMEeT JBa NOIIca — CeB8epHblil
u roxcHbLil (puc. 98).

Bokpyr KaTyIIK# ¢ TOKOM MMeeTcs MarHuTHoe
noxe. Ero, Kkax ¥ noJjie npsgsMOro ToKa, MOXKHO 00-
HADYKHTH IpU noMomu onujaok (puc. 99). Mar-
HUATHBIE JUHHY MATCHATHOTO IIOJIA KaTYLIKH C TO-
KOM SBJISIIOTCA TaKyKe 3aMKHYTBIMH KDPHBBIMH.
IIpuEsiTO CYNTATH, YTO BHE KATYIIIKHM OHM HallpaB-
JI€HBI OT CEBEPHOrO IOJII0CA KATYUIKH K HMKHOMY
(cm. puc. 99).

KaTymniky ¢ TOKOM IMIUPOKO UCIOJB3YIOT B TeX-
HHAKe B KauecTBe MazHumos. OHM yHoOHBEI TeM,
YTO MX MATHUTHOE JeHCTBHE MOXXHO HU3MEeHATh
(veunuBaTh WM ocnabidaTe) B HIMPOKUX IIpeje-
nax. PacemorpuM cmocofbl, IPH IIOMOIOH KOTO-
PBIX MOKHO 9TO AeJAaTh.

Ha pucyuxe 97 uso0paxéH oneiT, B KOTOPOM
HabsonaeTcs JeficTBUe MATHUTHOI'O IOJIA KaTy -
KH ¢ TOKOM. EciM 3aMeHHUTH KaTYIIKy ApPYroii,
¢ G0JBIIMM YUCJIOM BHTKOB IIPOBOJIOKH, TO IIPH
TOM jKe CHJIe TOKA OHA NPHUTAHeT DoJblle KeJie3-
HBIX IIPEeAMEeTOB. SHAUMUT, MAZHUMHoe deilcmeue
Kamyuwku ¢ mokom mem cuabHee, wem Ooavule
YUCKO BUMKO08 8 HElL.
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Puc. 99. MareuTHEIe
JHHWH KATYIIKH
C TOKOM

Braounm B Lens, COAEpP:KAIYH KaTyIIKY,
peocrat (puc. 100) 1 nmpu momomu Hero 6yaem ua-
MEHATH CUJIy TOKa B Karywmke. ITpu yseauvenuu
CuJabl MoKa Jdellcmeue MAZHUMHO20 NOAA Ka-
MYw Ky ¢ moKom YCcuiuéaemcs, npu ymewvuie-
HUW — ocaabasemcs.

OkaabiBaeTcs TaKiKe, 4TO MAHUTHOE JleiiCTBHe
KATYIIKH C TOKOM MOXKHO 3HAYUTEJIBHO VCHIHTE,
He MEeHAHA YMCJIO eé BUTKOB M CHJIY TOKA B Heii.
L7151 9TOro HaJlO BBECTH BHYTPL KATYIIKH KeJIes-
HBIM cTep:KeHb (cepAeuHHK). Heneso, 86edéHHOe
6HYMPb KAMYWKU, Ycurusaem mazHumHoe oei-
cmseue kamywru (puc, 101).

Ra'rynuca C JKeJIeGHBIM CEePIeYHHKOM BHYTDH HA3BIBAETCH 3JIeKTPOMATHH-

TOM.

JNeKTPOMATHUT — OJH& W3 OCHOBHBIX JleTa-
JIell MHOI'MX TeXHHUYecKuX npubopos. Ha pucyn-

Puc. 100, eiicTreie MargmuT- Puc. 101, [leficTBHe Mar-

HOT'O MOJIA KATVIIKHA
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Puc. 102. [Tyroobpa3s-
HEI ANeKTpOMAaArHuT

Puc. 103. IIpumesenne
IEKTPOMATHHTOB

Puc. 104. MarauTHRII
cenaparop

ke 102 usobpamxén dyzoobpasublit aaexmpomaz-
HUm, yAep;KHUBaINUi AKOPb (MKeJe3HyI ILIac-
THHKY) C IOJBEII€HHLIM I'DY30M.

DJIEeKTPOMATrHHUTHI IIMPOKO IIPHMEHAIOT B TeX-
HUKe Osarogaps MX 3aMedaTesbHBIM CBOHCTBAM.
OHu OBICTPO pa3MarHWYMUBAIOTCA IIPUA BBIKJIIOYE-
HHUM TOKa, B 3aBHCHMOCTH OT Ha3HaA4YeHHA HX
MOX{HO U3TOTABJHBATH CAMBIX PA3JIMYHBLIX pasMe-
poOB, BO Bpems paboThl 2JEKTPOMATHHUTA MOMKHO
peryJaupoBaTh €ro MarHMTHOE AeHCTBHEe, MeHAd
CHJIY TOKa B KATYIIKE.

OIeKTPOMATHUTEI, oOgagaoomue  OOJbINON
MOABEMHOM CHJIOM, MCIIONBE3YIOT Ha 3aBoJax AJA
[IePEeHOCKHU M3eJUM U3 CTaJH WM Yyr'yHa, a Tak-
JKe CTAJIbHBIX M YYIYHHBIX CTPYEK, CIUTKOB
(puc. 103).

Ha pucynke 104 nokasaH B paspese MazHUM-
HbLll cenapamop 1A 3epHa. B 3epHO nmoagmemnBa-
0T OUeHBb MeJKHe KeJe3Hble OMHUIKH. DTH OIIHJI-
KH He NPHUIMIIAT K I'NIaJKKuM SépHaM NoJe3HbIX
3JIAKOB, HO IIPUJINNAIOT K 36pHAM COPHAKOB. 3€D-
Ha ] BpICHIIAIOTCA U3 OVHKepa Ha Bpallaliiuics
papabar 2. Buyrpu 6apabaHa HaXOZUTCA CHJIb-
HBEIA sjexkTpomMarHut 5. IIpuraruBas xeles3HbIe
gacTHOEI 4, OH U3BJIeKaeT 3€pHA COPHAKOB K3 I10-
TOKa 3epHA 3 M TAKHM OYTEM OYHILAET 3€PHO OT
COPHSKOB M CJYYaiHO IONABIIUX >KEeJIe3HBIX
IIpeIMeTOB.

IIpuMmeHAOTCA 2JEKTPOMArHuThl B Teserpad-
HOM, TeJle(pOHHOM amnmapaTax ¥ BO MHOTHX JPy-
THUX yCTPOMCTBAX.

CUUBLYE  E. B KaKOM HanpaBJIeHWHM YCTaHABIMBAGTCH Ka-
TYVIOKa ¢ TOKOM, TOJBEIIéHHAA HA IJHHHBIX
TOHKMX NpoBogHnKax? Kakoe cxolCcTBO umeeT-
cs y Heé ¢ marHuTHOH crpenkoi? 2. Kaxumu
criocofaMy MOMKHO YCHJINTE MATHHMTHOE JeHcT-
BHe KATYIIKH ¢ ToKoM? 3. YTo Ha3sIBAIOT /€K~
TpoMarauToMm? 4. Ilna xakux nenei MCIOAL3Y-
10T HA 3aBogax agexrpomarsuTel? 5. Kak ycrpo-
€H MarHUTHEIA cenapaTop A1d 3epHa?
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1. HyXHO MOCTPOHTE 3JEKTPOMATHHUT, MOIBEMHYIO CHIY KOTOPOTO MOMKHO
PeryJinpoBaTh, He M3AMeHAA KOHCTpyKun. Kak ato crenars?

2. Yro Hajo cAeNaTh, UYTOGH NBMEHHTH MATHUTHEIE MOMICH KATYIIKH ¢ TO-
KOM Ha MPOTHBONONOKHbIE?

2. Kak nocTpoMTh CHIBHEIH 3JIeKTPOMATHHUT, €CIH KOHCTPYKTOPY AaHO V-
JIOBHE, 4YTODBI TOK B 3JIEKTPOMArHUTe GBI CPABHUTENIBHO MalsIM?

4, HcnonbayeMeule B TOABEMHOM KpPaHe 2JIeKTPOMATHUTE 06,1aXal0T rpoMa-
HOI MOIIHOCTBIO. JJIeKTPOMATHUTLI, IPHA MOMOIIH KOTOPLIX VAAJIAIOT U3
rJIa3 caydaifHO MOMABINHE MeNle3Hble ONMUIKH, OYeHbL ciabbl, Kaxmmu
cnocofamMu JOCTUTAIOT TAKOrO pasnuaud’?

Pue. 105

Puc. 106
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. Ha pucynke 105 gana cxema ycTpoHCTBa 9J€KTPHYECKO-

ro 3soHkKa. Ha meit OyxBamu obosnauerno: OM — ayroob-
pasHBIf anekTpoMarHuT, Sl — KenesHas NIACTHHKA —
saxops, M — monorouer, 3 — 3BoHKOBafA gama, K — KoH-
TAKTHAA NPy:KHHA, Kacaomascsa suaTa C. PaccMorpuTe
cXeMy 3BOHKA M 00BACHUTE, KAK OH IeHCTBYeT.

Ha pucynxe 106 moxasana cxema mpocreitmeit renerpad-
HOI YCTAHOBKH, NIO3BOJSIONIel mepefaBaTh TeJerpaMMEl
co craHnnu A Ha craanio B, Ha cxeme nudpamu oboaua-
gyeHo: | — Kn04, 2 — 31eKTPOMar"uT, 3 — AKOpPL, 4 —
OPVIXMHA, § — KONECHKO, CMA3AHHOE KPACKOH,

ITo exeme o6baACHUTE PABOTY YCTAHOBKH.

. B MOIIHBIX 2JIEKTPHYECKHX ABUTaTeNIAX, IPHMEHIEeMBIX

B IPOKATHBIX CTAHAX, IIAXTHBIX NOABEMHHEKAX, HACOCAX,
CHJIA TOKA A0CTHTAeT HECKOJBKHX TEICHY aMIep. Tax kak
B IOCJENOBATENBHO COETUHEHHBIX OpoBOOHHKAX CHJIA TO-

A B
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Puc. 107

e

Ka OJMHAKOBAa, TO TaKad JKe CHJIa TOKa GyaeT BO BCEX CO-
elHHHUTEeJLHLIX NPOBOAAX 3JTOM IEeNH. ITO OYEHb He-
ya00HO, 0coOEHHO ecJM ITOTPebUTEeNb TOKAa HAXOJUTCA HA
0OJBINOM PACCTOAHHH OT MYJILTA YVIPABIEHHA, TIe BKIIIO-
yaerTcd ToOK. TakHe eIy MOMHO BKJIKYATH NPH IOMOIIH
CHeNMATBHOTO YCTPORCTBA — 3JIEKTPOMATHUTHOIO peJie
(puc. 107), npuBOAA €ro B JeMCTEHE MAJIOH CHIOH TOKA.
Ha cxeme ofosHaueHo: I — aJeKTPOMAr{ur, 2 — AKODb,
3 — KOHTaKTHI paboueit menu, 4 — Npy:xuHAa, 5 — BJIEK-
TPOJABUTATENb, 6 — KOHTAKTHI IENH AJTEKTPOABUTATENA.
ObwacauTe, Kak AeficTByeT aTOT NpUGOP.

NOCTOSIHHBLIE MATHMTbI. .
MATHUTHOE MOJIE NMOCTOSHHbIX MATHUTOB

Eciu BCcTaBUTH B KATYIIKY C TOKOM CTEDIKEHb
M3 BaKaJIEHHOM CTAJIH, TO B OTJIHMYME OT JKEJIe3HO-
IO CTEPKHA OH He PasMarHMYMBAETCSH IIOCJIE BEI-
KJIIOYeHUA TOKAa, a AJUTEJIbLHOEe BPEMA COXPaHAET
HAMATHUYEHHOCTh.

Tena, pauTenbHOE BPEMS COXPAHAIOIHAE HAa-
MArHUYEHHOCTh, HA3BIBAKTCH NOCMOAHHbBIMU
MaAZHUMAMU UK IPOCTO MAZHUMAMU.

@paHNy3cKHd y4€HBIH AMIep O0BACHA Ha-
Margsu4eHHOCTDH »KeJjleda U CTaJH CYIIeCTBOBAHH-
eM BJIEKTPHYECKHUX TOKOB, KOTOPbIe HHUPKYJINADPY-
10T BHYTPH KaKI0M MOJEKVJIbI STUX BelecTs. Bo
BpeMeHa AMIIepa 0 CTPDOBHHMH ATOMA eIlé HUUYEro
He 3HaJH, MOITOMY IIDHPOAA MOJEKYJISPHBIX TO-
KOB ocTaBsajach HeusdBecTHOH. Teneps MbI 3HaeM,
4TO B KaX/IOM aTOMe MMeIOTCH OTPHUIIaTeJbHO 3a-
PAMEHHBIe YaCTUIbl — JJIEKTPOHEI. IIpu nBmixe-
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Puc. 108. IlocrosiHHEIE
MATCHHMTEI

Puc. 109. [Tomoca mar-
HATA

Puc. 110. [Ipuraxenane
MeTaANINYecKUX Tea
€CTEeCTBEHHBIM
MATHATOM

Puc. 111. Baanmopeii-
CTBHE MATHUTHBIX
CTPETOK
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HUM 3JIEKTPOHOB BO3HHUKAeT MAarHUTHOEe IIoJe,
KOTOpOe M BBI3BIBAET HAMATHUYEHHOCTE JKeJjie3a 1
CTaJH.

Ha pucynxe 108 usobpaskeHbI J1yroodpasHbIi
¥ I10JIOCOBO MArHHUTEHI.

Te mecra marsuTa, rje o0HaAPyKHBAIOTCA HAW-
foJiee CHIIbHBIE MArHUTHEIE NeHCTBUA, HA3LIBAIOT
noawcamu maznuma (pume. 109). ¥V Becaxkoro mar-
HHATaA, KAK ¥ Y U3BECTHOM HAM MArHUTHOM CTpeJ-
KH, 00A3aTeJIbHO ecTh ABa noJtoca: cegepHbiil (N)
u oxcHbLi (S).

ITogHOCH MarsEMT K IpeaMeTaM, M3I'OTOBJIEH-
HBIM M3 Pa3JMYHBIX MaTepPHUajioB, MOKHO YCTaHO-
BHTb, YTO MATHWTOM NPHUTATHBAIOTCA OYEHL He-
MHOTHE U3 HIUX. XOpOIIO IPHTAIMBAIOTCA MAarHu-
TOM YUYT'YVH, CTAllb, KeJie3d0 ¥ HEKOTOPbIe CIJIaBhl,
3HAYMUTEJBHO cyiabee HUKeNb U KOOAJIBT.

B npupojie BcTpeuaonTes ecTeCTBeHHbIe Marau-
tel (puc. 110) — xenes3nas pyaa (Taxk Ha3bl-
BaeMBbI MArHuMTHBIN ’Kene3HaAK). Borarwie sane-
KW MArHUTHOTO jKeJIe3HAKAa MMEITCH Ha ¥ paje,
B Kapenuu, Kypckoii obsacTy 1 BO MHOTHMX JADYy-
THX MEeCcTax.

Hemnezo, crans, HUKeNIb, KOOAIBT U1 HEKOTOPEIE
IpYTHe CIJABBLI B IIPUCYTCTBUM MATHUTHOIO ’Ke-
JIe3HAKA NIPpUoOpeTaroT MarHuTHLIE CBOMCTEBA.

MarguTHBIH KeJJe3HAK IT03BOJIHJ JIIAAM BIep-
BbIe O3HAKOMHUTHCS C MarHMTHBIMH CBOHCTBaMU
TeJ1. [lepeunciuM OCHOBHBIE U3 9TUX CBOMCTB.

Eciim MarHduTHYIO CTPEJIKY NpUOIM3UTE K ADPY-
ro# TaKo¥# JKe CTpPelKe, TO OHHA IOBEPHYTCHA U yC-
TAHOBATCH APYT IPOTHUB APYra NIPOTUBOIIOI0M¥KHEI-
MH noaocamu (puc. 111).

Tak e B3aUMOLEHCTBYET CTPEeJKAa U C JIIOOBIM
MAar"guToOM.

TTogHOCH K moaocaM MATHHTHON CTPeJIKHM Mar-
HHT, MOXHO B3aMETHTL, YTO CEeBEepPHbIM IOJIIOC
CTPEJIKM OTTAJKMBAETCA OT CeBepHOro IoJioca
MArHHUTA W NPUTATCHBAETCA K I0MKHOMY ITOJIOCY.
FOkHBIN TTOJIIOC CTPEJIKU OTTAJKHBAETCH OT IOXK-



Puc. 112, Kapruna mar-
HHUTHOT'O II0JIA HOJIOCO-
BOT'O ¥ 1yTroodpasHoro
MATHUTOR

Puc. 113. MaraurHule
JTUHUYA MATHHTHOTO 110-
Jf, CO3TAHHOIO ABYMS
MATHITaMHA

HOTO TIOJNIIOCA MATHMTA W NPUTATCUBAETCH ceBep-
HBIM HOJIOCOM.

Ha ocHOBaHUH OIHMCAHHEIX OIILITOB MOKHO Cle-
JaTh CJeAyiollee 3aKJIYeHHe: pPasHOUMEHHEIe
MarHMTHBIE [TOJTIOCH NPUTATHUBAKTCH, O,EIHDHMéH'
Hble OTTAJKHBAIOTCHA. OTO IPABUJIO OTHOCHTCH U
K BJIEKTPOMAar"HuTam.

BzaumopgeiictBue MarHuToB o0bACHSAETCH TeM,
YTO BOKDYT JIOO0T0 MATHUTA UMEETCH MAZHUM-
Hoe none. MaruurHoe moje OgAHOI'O MAarHATAa Aei-
CTBYeT Ha APYroil MarHur, U, Hao00pPOT, MarHUT-
HOe TT0Jie BTOPOT0 MarHuTa JeficTBYeT Ha IIepPBhIi,

C DOMOIIBIO HEeJIe3HBIX OINHWJIOK MOMXHO IIOJY-
YUTL NpeACTABIeHHE O BHAE MATHHUTHOTO MOJIA
IIOCTOSSHHBEIX MarHUTOB.

Pucynok 112, a naér npeacraBjieHue 0 KapTu-
HEe MarHMTHOI'O IT0JsS MOJ0COBOI'O MardHuTa, a pu-
CyHOK 112, 6 — 0 KapTHHe MArHMTHOTO HOJISI OV-
roobpasHoro mMargmra. Kak Mars{uTHBIE JIHHHH
MAarHUTHOTO TO0JIsl TOKA, TAK U MATHUTHBIE TUHUHA
MATHHTHOTIO ITOJ MATHHUTA — 3aMKHYTEIE TUHHH.
BHe marEuTa MarEuMTHbBIE TAHWKA BBIXOAAT M3 Ce-
BEPHOTO NOJIIOCA MAriuTa ¥ BXoJAT B IOJRHBII";I, 34a-
MbIKAasICh BHYTPY MarHuTa, TaK JKe KaK MarHmT-
HBIE JIMHUHU KaTYIIKM C TOKOM.

Ha pucynxe 113, @ nokasaHbl MAarHUTHEIE JIX-
HUM MATHHATHOTO IIOJA ABYX MATHUTOR, 00paIén-
HBIX JADYT K APYI'Y OAHOMMEHHBIMH IIOJIOCAMH,
a Ha pucyHke 113, 6 — ABYX MAarguros, o00-
PaII@HHbIX APYT K APYTY Pa3HOMMEHHBIMH IIOJII0-
caMH.

Bce onmcaHHBIE BBIIIE KAPTUHBLI MOMKHO JIETKO
MOJIVYUTH HA OIBITE.

[? GO 1. Kaxupe Tesla HadbIBAKOT HOCTOAHHLIMH MarHu-
ramu? 2. Kak Amnoep o6bpACHAI HAMArHHYHBA-
Hue menesa? 3- Kaxk MOMKHO Tenepb 0O0bACHHTH
MoseKyasapHEbie Toku Amnepa? 4. Yro HaszwBa-
KT MAMHATHRIMEA nodwocaMu maraurta? 5. Kaw
B3AUMOAEHCTBYIOT Memay coboil mogrmcsl Mmar-
auToB? 6. Kax MOKHO HOJIYyYNTH IIpejcTaBie-
HIE 0 MAIHHUTHOM I10JIe MATHHTA?
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1. Ilpeanosxure crocod onpegeneHusa TDOJIOCOB HAMATHHYEHHOTO CTAIBLHOTI0
CTEPIKHSA.

2. Kaxkymo ¢opMmy HaJ0 NPHUAATH TPOBOAY, YTODHI DU HAJMYHH TOKA B HEM
CHJIOBBIE IMHWH €70 MATHUTHOTO T0JIs HBIIIH PACIIOIOKEHB] TAK Ke, KaK ¥
MOJIOCOBOTO MarauTa?

B sananue

1. [OyrooOpasHBIil MATHUT OOLHECHTE K
aueTy KaproHa. Marsur He IPATAHET
ero. 3arem HOJIOMHTE KAPTOH HA MeJI-
KHE MBO3JM W CHOBA MOJZHECHTE Mar-
HUAT. JIHCT KAPTOHA NOAHUMETCH, & 3a
HuM ¥ reosau. O6bacHUTE ABIEHHE,

2. Ilonosxure ayroodpasHellli MATHHT Ha

Kpaii crona. ToHKyO Uy € HUTKOH

= MOJIOKUTEe HA OJHH W3 MOJIOCOB Mar-

HHTA. 3aTeM OCTOPOYKHO IOTAHUTE UT-

JIy 3a HUTh, IOKa MIJIAa HE COCKOYHT

¢ nmosroca maraura. Mria sasucaer B

Puc. 114 Bosayxe (puc. 114). O6bacHEUTE ABJE-
HHE.

ELEY  waruutHoE none semam

C rny60oKO0# APEBHOCTH M3BECTHO, YTO MarHMr-
Hadg CTpesika, cBODOAHO BpaIawIadcs BOKPYT
BEPTUKAILHON OCH, BCErJa yCTaHABIHBAeTCHd B
IAaHHOM MecTe 3eMJ/id B ONpeleIéHHOM HarpaBe-
HUAH (ecny BONH3M HEE HET MArHUTOB, OIPOBOJHHU-
KOB C TOKOM, »€JIe3HbIX ITPeJMeTOR). 3TOT (akT
00 BACHACTCS TEM, UTO B0KPY2Z 3eMAU CYUuLecmay-
em mMazrumuoe noae A MarHMuTHasa CTpeJaKa ycra-
HaBJIMBaeTCdA BHOJIb ero MarHMTHBIX JuHANA. Ha
5TOM W OCHOBAHO MpUMeHeHHe Komnaca (puc. 115),
KOTOpPBIH npegcrasasger coboi ceobogHo Bpaniao-
IIYIOCH HA OCH MArHUTHYIO CTPEJIKY.

HabaiogeHnsa NOKA3LIBAIOT, YTO OpH Hpubau-
skeaun K CeBepHOomMy reorpauyecKoMy IOJIOCY
Puc. 115. Komnac 3eMiau MarHuTHLIE JHHUH MATHATHOTO MOJIA 3eM-
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Puc. 116. MarsuTHeie
JWHWAE MarduTHOr'O
noas 3eMan

MarhuTHbie Gypu:
a — Ha ConHue;
6 — Ha 3emne

JIH BCE 1Mo 60JIBIIHUM YIJIOM HAKJOHAKTCA K TOPH-
30HTY M 0K0JI0 75° ceBepHOM IUPOTEHI 1 99° 3anaz-
HOI JOJITrOTHI CTAHOBATCHA BEPTUKAJbHBIMH, BXOASA
B 3emunio (puc. 116). 3pecy B HacTofALlEe BpeMdA
HaxonuTca FOxcHbLI MAZHUMHBLIL NONIOC 3eMAU,
oH yaanén or CeBepHOro reorpa@udyecKoro moJjwo-
ca npumepso Ha 2100 kM.

CesepHblil MAZHUMMHDBLIL NOAKWC 3eMAU HAXO-
aurcea Bosmsu HOxkHOro reorpad®uyecKoro moJjio-
ca, a umenHo Ha 66,5° okHoit muporer u 140°
BOCTOYHON MOJTOTBI. 3JeCh MarHUTHbIe JIUHUH
MAarHUTHOTO IO 3€MJIHA BEIXOAAT U3 3eMJIH.

Taxkum 06pasoM, MAZHUMHbBLE NOLIOCH. SemMaiu
He coenadaiom ¢ eé zeozpa@uiecKuMu noOROCa-
Mu. B cBsizgM ¢ 3THM HaANpaBJIeHHE MAarHUTHOM
CTPeJIKM He COBIIaJlaeT C HalpaBJeHHeM reorpa-
(pugeckoro wmepuamana. Ilosromy MarHUTHasA
CcTpeJiKa KoMOoaca JHUIMb NpuOJIH3ATENbHO IIOKAa-
3bIBAET HAIIPABJIEHUE HA CeBep.

NBorga BHe3arnHo BOBHMKAIKT TaK Ha3blBaeMbIe
MazHumHble Oypu, KpaTKOBPeMEHHEIE H3MeHe-
HASA MATHUTHOTO IOJIA 3eMJIM, KOTOPbIE CHJIBHO
BJIMSAIOT Ha CTPeJiKy Komnaca. Haburofnennsa moka-
3BIBAIOT, UTO NOSABJEHNE MATHUTHEIX Oyph cBA3A-
HO C COJTHEYHON aKTHBHOCTBIO.

B nepuon ycuIeHHS COJHEUYHOM aKTHBHOCTH C
nosepxHoctd COMHIIAa B MHUPOBOE IPOCTPAHCTBO
BBRIOpACHIBAIOTCH IIOTOKHM 3apfAKeHHBIX 4YacTHll,
3JIEKTPOHOB ¥ NPOTOHOB. MarauTHOe mnojae, obpa-
3yeMoe IBMMKYIIUMHCA 3apsAKeHHBIMH YacTHILA-
MM, H3MEHAeT MArHUTHOE IIoJie 3eMJIH U BbI3bIBa-
erT MarEuTHyo Oyp:o. MaraurHeie Oypu — ABIe-
HUEe KpaTKOBPEeMeHHOoe.

Ha semBOM mape BcTpedaroTcs 00J1acTH, B KO-
TOPBIX HAIIPaBJeHHe MAIHUTHOH CTDEJIKH II0-
CTOAHHO OTKJOHEHO OT HallpaBJeHUA MarHUTHOH
auHaEA 3emuin. Taxue obiracTu HaswIBalOT obmac-
TAMH MAZHUMHOU aHomaauu (B mep. ¢ JjarT.
«OTKJIOHEHHEe, HEHOPMAaJbHOCTb» ).

Onsa M3 caMbiX OOJBIINX MATHMTHBIX 8HOMA-
auit — Kypckasa marsuTHada asomanusda. [Ipuun-
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HOM TAKMX AHOMAJHH ABJIAIOTCH OIPOMHBIE 3aJie-
KU yKeJIe3HOM PYyZAbl HA CDAaBHUTEJIBHO He6OIbITIOMN
raybuHe.

3eMHOI MarseTusM eIlé OKOHYATeJILHO He 00b-
FICHEH. Y CTAHOBJIEHO TOJIBKO, YTO DOJIBIIYIO POJIh
B M3MEHEHUHM MATrHUTHOIO IIOJSA 3eMJIH HMIPAaiOT
pasHooOpasHble JJIEKTPHYECKUE TOKH, TeKyIllue
Kak B arMocdepe (0co6eHHO B BEDXHHUX €€ CI0AX),
TaK ¥ B 3eMHOM Kope.

Boabpmioe BHHMAHHE H3VUYEHHIO MATHUTHOI'O
nons 3eMJIM YAENAIOT IPH IIOJIETAX MCKYCCTBEH-
HBIX COYTHUKOB ¥ KOCMAYECKHUX Kopabjei.

YcTaHOBIEHO, UYTO 3EMHOE MArHUTHOE TI0JIe Ha-
AEXKHO BZaAI[HUINaeT MOBEPXHOCTh SeMJH OT KOC-
MHUYECKOIr0 H3JIyYeHHs, AEeMCTBHE KOTOPOro Ha
JKUBBIE€ OPraHu3Mbl Pa3pyInuTeIbHO. B cocTas Koc-
MHYECKOTO M3JyYeHuA, KpoMe 3JEeKTPOHOB, IIpPO-
TOHOB, BXOJAT U APYTHE YACTHIbI, ABUKYIIHECH
B IIPOCTPAHCTBE C OTPOMHBIMH CKOPOCTSIMH.,

Ilonérsl MeEMXIIJIAHETHBIX KOCMHUYECKHMX CTaH-
IUA 1 KOCMAYEeCKHUX Kopab.Jeit Ha JIyHy 1 BOKDYT
JIVHBEI IOBBOJIMJIM YCTAHOBHTH OTCYTCTBHE V Heé
MarguTHOro mosafd. CuarHas HaAMarHWYeHHOCTH
MOPOJ JYHHOIO I'PYHTA, AOCTABJEHHOIO Ha 3eMm-
JI10, IO3BOJIAET YUEHBIM C/IeJIaTh BBIBOM, YTO MHJI-
Juapabl JeT Hasaa v JIVHB MOIJIO CyIIecTBOBATh
MATHUTHOE TI0JIE.

1. YeM 06BACHUTE, YTO MATHUTHAMN CTPEJIKA VCTAHABJIUBAETCSH B JAHHOM
MecTe 3eMJIH B onpefenéHHOM HanpasiaeHuu? 2. ['e HaxXogATCA MArHUT-
Hble nmomatockl 3eman? 2. Kak mokasars, 9ro HOmxHEBIIN MarHuTHEIH moioc
3eMuIH HAXOAUTCH Ha ceBepe, a CeBepHBIM MarEWTHEIH NOJIOC — Ha 10re?
4. Yem 00BACHAIOT NOABIEHNE MATHHTHEIX Oyps? 5. YTo Takoe obnacTm
MAarHuTHOH asomanuu? O. I'ze maxogmres obnacts, B KoTopoit Habmoma-
ercA DoJbIIas MATHUTHAA AHOMAJTUA?

ITouemy eTanbHBIE PENIBCHI, JAOJTO JEMKAIHE HA CKIAJaX, Yepe3 HeKOTO-
pPOE BPEMA OKA3KIBATCA HAMATHUUeHHBIM# 7

Hoqemy Ha cyjax, npegHasHaueHHBIX IJIdA SKCOeNHIIMH II0 H3Y4YeHHK
3eMHOI'C MATrHETH3MA, SANPEIIaeTCH HCOOJB30EBATE MATEPHAIBI, KOTODBIE
HaMAarHMYHBaooTca?
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IloarorossTe AoKAaz HA TeMy «KoMmac, HCTOPHUA X0 OTKPBLITHA» .

2. ITomecture BHYTPS IM106yca nmosxocoroit marauT. C DOMOIIbIO IOy IeHHOM
MOJ€JI O3HAKOMBTECh C MAPHMTHBIMM CBOMCTBAMH MATCHHTHOIO OIS
3eMid.

Ucnonwaya UHETEepHET, MOATOTOBLTE IPE3EHTALINIO IO TeMe «cTopus oT-
KpeITHA KypcKoit MArHMTHON AHOMAIHH Y .

aa‘IEM'Hy)KHO MarHMTHoOe nose nnaHeram

M3BecTHO, 4TO 3emna o6nafaerT MOLLHBIM MarHUTHeIM nonem. MarHuTHoe
none 3emnn okKyTbiBaeT 06n1acTe OKONO3EMHOro KOCMUYECKOro NpoCcTpaHcT-
Ba. 3Ty 06nacTb Ha3bIBAKT MarHUTOCGHEPOH, XOTA NO CBoe popme oHa che-
POt He siBnseTcA. MarHuTocdepa — camas BHELIH:AsA U NPoTsxXeHHas 060104~
kKa 3emnu.

3emMns NOCTOSIHHO HaxoawuTCHa Noj BO34EMCTBUEM CO/SIHEeYHOro sBeTpa —
MoTOKa O4eHb ManeHbkux YyacTuy, (NPOTOHOB, 3NEKTPOHOB, a Takxe Aaep W
WOHOB renusa 1 ap.). NMpu Bcnbiwkax Ha ConHLe CKOPOCTb TUX YacTUL, PE3KO
BO3PACTaeT, U OHU C OrPOMHBLIMW CKOPOCTSIMU PacnpOCTPaHAIOTCA B KOCMU-
yeckom npocTpaHcTee. Ecnu Ha ConHue BCrbillka, 3Ha4ymT, Yepe3 Heckonkko
OHEel cneayeTt 0XuaaTe BO3MYLLUEHWS MarHUTHOro nons 3emnu. MarHutHoe
none 3eMnu CNYXUT cBoeobpasHbiM WUTOM, obeperas Hally nnaHeTty U Bcé
XUBOE Ha HEW OT BO3EMCTBUA CONMHEYHOrO BETPA M KOCMUYECKUX ny4en. Mar-
HuTochepa cnocobHa U3MEHUTE TPAEKTOPWIO 3TUX 4acTul, Hanpaenss ux
K nonocam nnaHeTbl. B panoHrax noacoB HacTulbl COOUPaloTCa B BEPXHMX
Ccnosx aTMoCcGhEpPbI U Bbi3bIBAIOT U3YMUTENLHOW KPACOTbl CEBEPHbIE W I0XHBIE
cuaHMs. 30ECh Xe NPOUCXOAUT 3aPOXAEHME MAarHUTHBIX Bypb.

MNpy BTOPXXEHUW 4acTuL, CONHEYHOr0 BETPa B MarHutTocdepy, npovcxoauTt
Harpes atMocdepsbl, yCuneHue noHusaumm eé BepxHux Cro€s, BO3HUKHOBE-
HWE 3NEeKTPOMAarHUTHbIX LWYyMOB. [py 3TOM BO3HUKAIKOT NOMEXK B paanocurHa-
Nax, CKayku HanpsXeHus, KOTopble MOryT BbIBECTU U3 CTPOSA 2neKTpoobopy-
noBaHue.

MarHuTHble 6ypy 0KasbiBaKT BAMAHME W Ha norogy. OHM cnoco6GeTByIOT
BO3HWKHOBEHWID LMKNOHOB U YBENMHUYEHWIO obna4yHocTw.

YYEHbIMY MHOIMX CTPaH O0Ka3aHo, 4T0 MarHMTHbIe BO3MYLLLEHMA OKa3biBa-
10T BO3AEICTBME HA XUBbIE OPraHu3Mbl, paCTUTENbHbIA MUP U Ha CaMoro 4e-
noseka. MiccnenosaHus nokasanu, 4To y nigei, nogsepxeHHbX cepaeyHo-
cocyancTbiM 3a6onesaHuam, ¢ MBMeHeHUeM CONMHEYHON aKTUBHOCTH BO3MOX-
Hbl ofBocTpeHus. Moryt BO3HWKHYTbL nepenagbl apTepwanbHOro OaBfIieHUs,
y4alEHHoe cepauebrueHune, NOHWXKXEHHbIA TOHYC.
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Hawbonee cunbHbie MarHuTHole Gypu KU MarHMTO-
chepHble BOZMYLLIEHUSI NPUXOAATCSH HA NEpPUMoA pocTa
CONHEeYHOW aKTUBHOCTH,

A cyuiecTByeT nM MarHutHoe none y nnaHert Con-
HEYHOW cuctemsl? Hannyue nnu oTCyTCTBUME MarHuUT-
HOro Nons NnaHeT 00bACHAETCH UX BHYTPEHHUM CTPO-
eHuem.,

Camoe cunbHOe MarHuTHOe None y raaHeT-rurad-

Ceseproe custne ToB. lOnuTep sBnseTca He TONbKO caMoi GoNbLIONK
nnaHeTon, Ho n obnapaeT cambiM BONbLUMM MarHUT=
HbIM MOJIEM, NPEBOCXOAALLMM MarHMTHoe none 3emnn B 12 000 pas. MarHuT-
Hoe none KOnuTepa, okyTbiBas ero, pacnpocTpaHseTcs Ha pacctosHue 15 pa-
awycos nnaHetsl (paguyc tOnuTepa 69 911 km). CaTypH, kak u lOnuTep, nmeer
MOLLHYKO MarHutocdepy, BO3HUKALWYO W3-3a METanNM4eckoro BOAOpoaa,
KOTOPbIA B XWOKOM COCTOSIHMM Haxoautcs B rnybuHe CatypHa. JTioBonsIiTHO,
yto CaTypH — eaMHCTBEHHAs NnaHeTa, Y KOTOPOW OCb BPalLLEHWS MAaHeThbl
NpakTU4eckKn cCoBnagaeT C OCbD MarHUTHOMO NONs.

YyéHble yTBEPXOAIOT, 4TO 1 YpaH, n HenTyH 06nanaioT MOLLHLIMA MarHUT-
HbIMU MOAAMU. HO BOT 4TO MHTEPECHO: MAarHUTHAas OCb YpaHa OTKAOHeHa OT
ocuv BpauleHus nnaHeTsl Ha 59°, HentyHa — Ha 47°. Takaa opueHTauus mar-
HUTHOW OCK OTHOCUTENLHO OCK BpalleHusa npuaaéT marintocdepe HentyHa
[OBONBHO OpUruHaneHyto 1 ceoeobpasHyio dopmy. OHa NOCTOSHHO BUAOUSE-
MEHAETCA Mo Mepe BpalleHWs NiaHeTbl BOKPYr CBOE ocu. A BOT MarHuTo-
cepa YpaHa no mepe yaaneHus oT NAaHeThl 3aKpy4yvMBaeTcs B NUHHYIO CNu-
pank. YuéHble nonaratoT, 4TO MarHMTHoOe none nnaHetsl 06nagaeT AByMs ce-
BEPHbLIMWU 1 ABYMSA I0XHBIMU MarHUTHbIMK NOMIOCAMMU.

McecnenosaHua nokasanu, 4To MmarHnutHoe none Mepkypusa B 100 pas MeHb-
we 3eMHOro, a y BenHepb! oHO He3HaunTenbHoe. Npu naydenun Mapca anna-
paTtel «<Mapc-3» n «Mapc-5» 06HapyXunm marHMTHoOE None, KOTopoe KOHUEHT-
pUpyeTcs B KXKHOM ronyLwiapum nnadeTtol. YYéHble nonarawT, 4TO Takas Gop-
Ma Nnons MoXeT ObiTb Bbi3BaHa rMraHTCKMMWU CTONIKHOBEHWSIMU MNJ1aHEeThI.

Tak xXe Kak U y 3emMnn, MarHutHoe none apyrux nnaHet ConHe4yHom cucre-
Mbl OTpaXaeT COJIHEYHbIW BeTep, 3alumuias ux 0T paspyLumMTensHoro Bo3ae-
CTBWA PAAN0akTUBHOIo nanyyenna ConHua.

EIZ]  neiicTBME MArHUTHOTO NONA HA MPOBOAHMK
C TOKOM. 3NEKTPUHYECKUU OABUIATENDb

MzI 3HaeM, 4TO MIPOBOAHHAKHK ¢ TOKAMHU B3aUMO-
JeHCTBYIOT JIPYr C APYroM ¢ HEKOTOpOH CHJIOH
(§ 37). 910 0OBACHAETCA TEM, UTO HA KasKIBIH
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MPOBOAHHUK C TOKOM JeficTByeT MarHMTHOE II0JIe
TOKa APYroro MpoBOJHUKA.

Boob1ie mazHumuoe noae deiicmayem ¢ HeKo-
mopoil cunoil Ha 11060l NPOBOJHUK C MOKOM, HA-
xodawuiics 6 amom noJe.

Ha pucysnke 117, a usobpasxén npoBogauk AB,
NOoABeIIeHHBbI Ha THOKHX IIpPoBOAAax, KOTOPBIE
npHcoeaHuHeHbl K HCTOYHHKY ToKa. IIpoBogHui
AB noMeniés Me)XJy IOJcaMu AyroodpasHOro
MATHHTA, T. €. HAXOJUTCA B MArHUTHOM IOJIE.
IIpu 3aMBIKAHMM 3JEKTPHYECKOH I[enHd HPOBOXA-
HUK OIPUXOAMUT B ABU»keHUe (puc. 117, 6).

Hanpasyieaue IBHIKEHHS IIPOBOJHHKA 3aBU-
CHT OT HAalpaBJIeHVNA TOKA B HEM M OT PACIIOJIOMKe-
HUSA IOJIIOCOB MAarsura. B ganHOoM ciydae TOK Ha-
nmpaBiaeH or A K B, H OPOBOAHHMK OTKJOHHWJICH
BreBo. Ilpu M3MeHeHHH HaIpaBJIeHHWA TOKa Ha
IIPOTHBOIIOJIOKHOE TPOBOZHUK Ie€PeMeCcTUTCH
prpaBo. TOYHO TAK Ke NPOBOAHMK M3MEHHUT Ha-
NpaBJieHNue ABHIKEHHUSA IPU U3MEHEHUH DACIIONO-
JKEeHHA ITOJTI0COB Marsura.

IIpakTHyecKkn Ba)kKHOe 3HaAYEHNWE HMeeT Bpalle-
HYe IPOBOJHHKA C TOKOM B MAarHMTHOM IIOJIE.

Puc. 117. [leiicTBHMe MATHATHOTO TIOJIA HA TPOBOJAHHUEK C TOKOM
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Puc. 118, Bpamjense paMKH ¢ TOKOM B MATHHTHOM [0JIe
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Ha pucymke 118 wmsobpaxxém mpmbop, ¢ mo-
MOIIBI0 KOTOPOTr0 MOXKHO NPOJAEMOHCTPHPOBATH
TaKoe ABusKeHue. B atom npubope JIérkasa npaMo-
yrosasHaa pamka ABCD HacakeHa HAa BEPTUKAJb-
HYI0 ochk. Ha pamMie yiao:xxeHa oOMOTKA, COCTOS-
mag M3 HECKOJBKHUX JeCATKOB BHUTKOB NPOBO-
JOKH, TMOKPBITOM usonsnueit. KoHnsl obMoTkM
MPUCOEIUHEHbl K METAJJIMYECKUM NOAYKOLbUAM
2: oguH KoHel OOMOTKH IIPDHCOEIUHEH K OLHOMY
MMOJIYKOJBILY, APYTOH — K APYromy.

Kaxgoe moIyKoOJAbIO IMPHKUMAETCH K MeTal-
JUYEeCKOH miaacTuake — wémkxe 1. Illérku cay-
JKaT OJIA HNOABOJA TOKA OT MCTOYHHKA K PaMKe.
OnuHa mérxka Bcerga COeAWHEHA C IOJOXKHUTEIb-
HBIM MOJIIOCOM MCTOYHUKA, a Apyras — ¢ OTPpHUILa-
TeJbHBIM.

MEe1 3EaeM, YTO TOK B LleIIX HAIIPAaBJIEH OT II0JIO-
JKUTEJBHOIO IIOJICA MCTOYHHUKA K OTPHUIATENb-
HOMY, CJIe0BaTeJIbHO, B uacTax pamxu AB u DC
OH HMeeT IIPOTHBOIIOJOXXKHOE HaIpaBJIeHHe, IIO0-
9TOMY 9TH YaCTH IPOBOAHMKA OyAyT mepeMelnaTh-
¢ B IPOTHUBOMIOJIOMKHEIE CTOPOHLI ¥ paMKa IIOBEp-
Hércda. [Ipu moBopoTe paMKU NPHUCOEAUHEHHBIE K
€€ KOHIAM HOJIYKOJIbIa HOBEPHYTCA BMeCTe C HeH
U Kamaoe OPUMXMETCH K APYrodl mieTxKe, Mo3aTOMy
TOK B PaMKe M3MEeHHT HalpaBjeHHe Ha IIPOTHBO-
TIOJIOXKHOe, DTO HYIKHO AJIA TOro, 4TODBI paMKa
TPOAOJIXKajia BpaAIIATECSA B TOM K€ HAllpaBJIeHUU.



AAIKOBU BOPUC CEMEHOBH‘I

Bpairieane KaTymyKyu ¢ TOKOM B MArHATHOM I10-
JIe UCIOJIb3VeTCsA B YCTPOMCTBE 3JAEeKMPULECKO20
deuzameuas.

B TexHMUYECKHX 3JIEKTPOABUrarelsx 00OMOTKa
COCTOUT U3 OOJIBIIIOrO YWHCJa BHTKOB IIPOBOJIOKH.
OTH BHUTKHM YKJA&ALIBAIOT B nasnl (mpopesun), cie-
JaHHBIE BIOJbL O0OKOBOH IIOBEPXHOCTH KeJIe3HOI0
HUIUHAPA. JTOT MUIMHIAD HYXKEH IJIf YCUJIeHHUA
marguTHoro noas. Ha pucyrxe 119 msobparxe-
Ha CcXeMa TAaKOro ycTpoHCTBa, OHO Has3biBaeTcs
axopem Odeuzamensn. Ha cxeme (oHA
JlaHa B TEepIeHAHuKYIAPDHOM Ce4YeHUH)
BUTKU NPOBOJOKM NOKa3aHBL KPYyHKOU-
KaMH.

Pycckuit puanx. [lpocaasuics MarsEuTHOe TOJe, B KOTOPOM Bpa-

OTKPBITHEM raTbBAHOTLIACTHKI. niaeTcss AKOPh TAKOrO ABUrATeNd, CO-

TlocTpownn mepBLI aIeKTPOLBH-
rare/ib, TejaerpadHLIi anmapar,

NeYaTAKIIAN OYKBLIL.

Puc. 119. Cxema
AKOPA ABUTATENH

SIKOpb INEKTPOABH-
rarens

374a6TCs CHJIBHBIM 3JIEKTPOMATHHUTOM.
DJeKTPOMATHHUT MUTAETCHA TOKOM OT TO-
ro )Xe MCTOYHHUKA TOKa, 4TO B 00MOTKA
AKOPA.

Ban gBurarens, NpOXOOAIMUE IO LEHTPAL-
HOM OCH 3KeJIe3HOr0 UJINH/APA, COeHHAIOT C IPpU-
00pOM, KOTOPLIM IPUBOAKUTCS ABUAraTe/IeM BO Bpa-
IeHue.

IIBuraTeayd NOCTOSHHOI'0O TOKa HAIIJIH OCOOEH-
HO IMMPOKOe IMpUMeHeHHWe Ha TPaHcIopre (djek-
TPOBO3bI, TPAMBAHM, TPOJLIEHOYCHI).

EcThb ciennanbHBIE 0€3LICKPOBEBIE dJI€KTPOABH-
raTeji, KOTOPbIe MIPUMEHSAIOT B Hacocax /s BbI-
KaunBaHUA He()THU U3 CKBAKHH,

B npoMbBIIMJIEHHOCTH TIPUMEHSIOT JIBUTaTesNN,
paborapoiniye Ha IEPEMEHHOM TOKe (uX Bbl OyjeTe
M3yYaTh B CTAPIIMUX KJIACCAX).

JJIeKTpUYecKue JABUrareaud o01azaroT DPAAOM
npenMyInecTs. IIpu OOMHAKOBOH MOIMHOCTH OHM
HMEIT MeHbIlIie PA3Mephl, YeM TeIJ0BLIe ABHIra-
Tenu. I[Ipu paboTe OHM He BBHIAEJAIOT ra30B, ALIMA
¥ mapa, a 3HaYuT, He 3arpasHAIT Bo3aAyX. UM He
HYXeH 3anac TOIJIMBA U BOALI. DJIEKTPOIBUTATEIN
MOX{HO YCTAHOBMTH B YAOOHOM MecTe: Ha CTaHKe,
[0/ TOJIOM TpaMBasi, Ha TeJIe’KKe JJIeKTPOBO3a.
MOKHO H3roTOBHUTH 3JIEKTPHYECKHI ABUTIATE b JIF0-
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00Mf MONIIHOCTH: OT HECKOJBLKHX BATT (B 9JE€KTpO-
OpHuTBax) 10 COTEH U THICAY KWJIOBATT (HA 9KCKAaBa-
TOopax, IPOKATHBIX CTaHax, Kopabiaax).

KoaddunueHT monesHoro AedCTBUA MOIIHBIX
aJIEKTpUYECKUX aBuraresneii gocruraer 98%. Ta-
koro Beicokoro KIIJ[ e uMeeT HMKAKON APyroi
JBHUIATENb.

OauH U3 MepBLIX B MUPE 9JIEKTPUYECKHUX JIBH-
rareJjieil, IPUIOAHBIX AJIA OPAKTHYECKOrO IIpHMe-
HeHHUs, ObLI M300peTéH pyccKkuM ydéHsim Bopu-
com Ceménoeuuwem Axobu B 1834 r.

? 1. Kak nokasars, 4TO MAHUTHOE I10JIe JeMCTBYET Ha NPOBOAHUK C TOKOM,

HaxoaAmmuics B aToM noae? 2. [lonsaysack pucyekom 117, obsacHuATE, OT
Yero 3aBHCHT HANPABJEHHE IBMIKEHUS IIPOBOJHHKA C TOKOM B MATHHUT-
HOM moJje. 2. IIpu noMomu KaKoro nputopa MOMKHO OCYLIEeCTBHTE BpAIIe-
HUe IPOBOJAHHKA C TOKOM B MarEuTHOM noje? IIpu noMoiu KakKoro yer-
poiicTBA B paMKe MEH#AIOT HANPABJIEHHE TOKA Yepe3 KaK/ble Ioa-000po-
Ta? 4. OMUIIHUTe YCTPOMCTBO TEXHHYECKOro osjeKTpojgBHrarens. 5. Ime
TNPUMEHAITCA aleKTpudeckue apurarenn? KakoBel X npeuMyILlecTBa
o cpaBHeHMIO ¢ TennoBeiMu? ©. KTo M Korja M300pEs mepBhIif aJIeKTPO-
ABUraTe b, IPHUTOAHLIN A IPAKTHYECKOro NIPUMeHeHNA?

a)

Bpamerue paMKH ¢ TOKOM B MATHATHOM TI0JIe HCIOJL3YEeTCA B YCTPOHCT-
Be 3JIeKTPUYECKUX U3MepuTe bHbIX npubopos. Ha pucyake 120, a noka-
3aHa CXeMa YCTPOMCTBa OJHOrO M3 TaKHX npubopor. Mexkay momocamu
MOCTOAHHOTO MATHUATA (MM 31eKTPOMATHHTA) DACIIONATAETCA JETKAA Ka-
Tymka K, BHyTpH KOTOpO# HaAXOIHTCHA HEIIOABUIKHEIH KeJe3HbIH cepyed-
auk C. Karymgka pacnonoxena ropusonTaisHo. Tok B Heé mocrynaer 1o
MeTanandeckuM npy:kuakam I1. IIpn oTeyTeTBMM TOKA NPYKRUHKH yaep-
SKHMBAIOT KATYIIKY B TOPA30HTAJIBHOM [IOJIOMKEHHH, & IPUKPENIEHHYIO K
Hell CTpeJIKY — Ha HyJeBOM JejieHuH mxaasl. O6bsacHHATE, KAK AeHCTBYeT
npubop.

Puc.121



[

Ha pucyake 121 naobpaskéH aBTOMAT, ¢ HIOMOLIEI0 KOTOPOr'o BKIOYAETCH

3BOHOK, KOT/Jla TeMIeparypa B IMOMelleHHH NOJHAMAETCH BhIIIE HOPMAI.
HazosuTe Bee uacTu asromara. O0bAcHATE eTo AelicTBHe. B kakux cayda-
X 1esnecoobpasHo NPUMeHATEL TaKHe aBroMarsl? [IpuBeuTe NpUMeEphI.

MTOrKU TNABbI

CAMOE =
rMABHOE

NPOBEPb CEBA

Boxpyr 1106010 IpOBOAHMUKA C TOKOM, T. €. BOKPYT
OBHIKVINUXCA IJIEKTPHYECKUX 3apA0B, CYIIECT-
BYyeT MarHuTHoe moJe.

MarguTHOe II0JIe CO3JaETCcsas He TOMBKO 3JeKTPH-
YECKUM TOKOM, HO U NOCMOAHHBLMU MAZHUMAMU.

C manpaBsieHueM TOKa B IPOBOJIHHKE CBA3AaHO Ha~
MpaBJIeHNue MAIHATHBIX JJHHAHA MardiMTHOT'O IOJIA.
DTo0 HampaBJeHHWe YKasblBaeT CEeBePHBIH IT0JIOC
MAarHUTHOHN CTPEJKH B KAXKI0N TOUKE II0JI.

IIpu m3MeHeHUM HANpPABJIEHHHA TOKA B IPOBOJAHU-
Ke Ha IIPOTUBONOJIOKHOe MAaTHUTHBIE CTPEJIKH 110~
popauusawTcsa Ha 180°. 9T0 yKaselBaeT Ha COOT-
BETCTBYIOIllee H3MeHeHHe HalpaBJeHHUA CHJIOBBIX
JMHHAN T0JIA.

MarsuTHbBIe II0J0OCa 3eMJI He COBOagaloT C reo-
rpapuuyecKuMM.

CegepHblit MAZHUMHDBLE NONIOC 3eMAL HAXOAUATCA
BOamzu H0xxHOrO reorpadpuuecKoro moJawca.

FOMcHBLTL MazHUMMEBLIL NOAKC 3emMalu HAXOLUTCH
B6u3u CeBepHOro reorpaguueckoro moJjwoca.

1. MarsuTHOe [10JIe CYyLIeCTBYeT:
A. BOKPYI HeIOABHKHBIX 3JIEKTPUYECKHUX 3apAI0B
B. BOKPYT ABUMKYINUXCH SJIeKTPUYECKHX 3apANOB M IIOCTO-
AHHBIX MATHUTOB
B. TOJIBKO BOKDYT MOCTOAHHBIX MArHUTOB
. HU B OJHOM U3 IepPeUYUCJeHHBIX CIy4Yaen
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2.

OnsiT Iperena foxasas, 4To:

A. BOKDYT OPOBOJAHUKA C TOKOM CYLIECTBYET MATHUTHOE IIO-
e

6. BOKDPYT IPOBOJHUKA C TOKOM He CYILECTBYET MAarHMTHOTO
noJs

B. IDOBOJAHUK C TOKOM B3aHMOIEHCTBYeT € MATHHTHOH
CTPeJIKOH

l. ABa mapaJjuieIbHBIX IPOBOJHUKA C TOKOM B3aMMOAeHCTRY-
IOT APYT € APYTOM

MarsuTHbIE JHHAN MArHMTHOTO IOJIA IIPeACTaBIAIOT COBOi:

A. 3aMKHYTBIe KDUBbLIE, OXBAThIBAIOIIIHE IPOBOJHUK

B. MpAMBIe JUHUM, PACIOJIOKEHHLIE IO HATIPABJIEHUIO TOKAa
B IIDOBOTHUKE

B. TMHUHK, PACHOJIOKEHHBIE IIPOTHEB HANPABJEHUS TOKA B
IPOBOLHUKE

[ MTMHHH, IepIeHIUKYJISPHbIe IPOBOJHUKY C TOKOM

BoOKpyr KaTymrxu ¢ TokoM:

A. BOBHUKAaET MATHHTHOR I10JIe

B. HE BOBHHKAET MATHUTHOE [10JIe

B. B OJHHX cJy4afiXx BO3HHMKAaeT MarHUTHOE TOJie, B APYIHX
ucyesaer

B ssnexTpoaBuraresie npoucxoauT npeobpaszoBaHue:

A. BHEPrHHU ABMKYIHXCHA 3aPAA0B B MEXaHUYECKYIO padoTy

B. KHHEeTHYECKON JHEPIrMH MOJIEKYJI B MEeXaHMYeCKYyIo pa-
6ory

B. KWUHEeTUYEeCKO¥ YHEePIUM B IOTEHIITUAIBHYIO

. MeXaHUYEeCKON SHEePI'UU B SHEPTHIO 3JIEKTPUUYECKOr0 TOKa

BrimonauTe 3azaHMsA, UPENJIOMKEHHBIE B 3JIEKTPOHHOM
OPHIIOMKEHHH,

. Ha caiiTe http://class-fizika.narod.ru maitaure Tecrsl mo
TeMe «JIeKTPOMATHUTHBIE SABJIEHUA» U IPOBepbTe ceds.
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15 1R, Ay

ELE]  vcrouHMKKM CBETA. PACNPOCTPAHEHME CBETA

KM cBeTA:
a — CBETNAYOK;
6 — meny3a

ECTECTBEHHbLIE UCTOYHK-

Emé B rnyb00KO# APEBHOCTH YY€HbIe UHTEPeco-
BaJIMCh pupoaoi ceera. Yro Taxkoe ceer? [louemy
ONHU IIpeAMeThl IBeTHbIe, a Apyrue Oesble NIH
yépHbIe?

OnbITHBIM NIYTEM OBLIO YCTAHOBIEHO, UTO CBET
HarpeBsaeT Teja, Ha KoTopble oH najxaet. Ciaenosa-
TeJbHO, OH IEepejaéT 3TUM TejaM 3Hepruw. Bam
y3Ke M3BeCTHO, YTO OHUM M3 BUAOB TeILIolepe/ia-
yy ABJfAeTcA uanydenume, Ceem — amo usdnyue-
Hue, HO JIUIIL Ta €0 YaCTh, KOTOPasd BOCIPHHH-
Maercs rJjasoM. B 29Toil CBA3UM CBET HA3LIBAIOT
6udumblm U3NYHLeHUEM.

ITockoJIBKY CBET — 3TO H3Jy4YeHHe, TO eMy
MIPUCYIIH Bce 0COOEHHOCTH 3TOT0 BHA TeIlIonepe-
Jadyd. OTO 3HAYUT, YTO IIEPEHOC IHEPruu MOXKeT
OCYIIIECTBJAATHCA B BaKyyMe, & dHeprus uajyde-
HHAS 9aCTHYHO IIOIVIOLIAeTCHA TeJlaMH, Ha KOTOpbIe
oHO najxaeT. BeaeacTBHE 3TOrO Tela HArPeBalT A,

Tesa, OT KOTOPBIX HCXOAUAT CBET, ABIAKTCH UC-
mouHukxamu céema. ICTOYHMKH CcBeTa noapasje-
JIAKTCH HA eCmecmeeHble U UCKYCCMBeHHbLe.

EcTecTBenube HCTOYHHKH cBeTa — aT0 CosHne,
3Bé3bl, aTMoc(hepHble paspAnbl, a TaKMKe CBeTH-
urecs 00beKThI XUBOTHOTO ¥ PACTHTEIHLHOTO MU-
pa. 9T0 MOryT OBITE CBETJAYKH, THAJIYINKH M IIP.

HcKyccTBeHHBIE MCTOYHHKH CBEeTa, B 3aBUCH-
MOCTH OT TOIO, KaxKoH Ipoiecc JeXHT B OCHOBe
MONIYYeHUS U3JIy4YeHUA, PasfedAoT Ha TenJoBble
U JIOMUHECIUPYIOIIHE.

K TensoBBIM OTHOCAT 3JIEKTPUYECKHE JIAMIIOY-
KU, IJaMs rasoBO# FOpeJIKH, CBEYH U JP.
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MCKyCCTBEHHbIE MCTOY-
HWKW CBETa: @ — CBeuYa;
6 — NIOMHUHECLEHTHanA
namna

-

&

3séagHoe Hebo
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JIIOMMHECIUDYIOIMMA UCTOYHUKAMY SBJIAIOT-
CA JIOMHHECHEeHTHbIe ¥ ra30CBeTOBbIE JIAMIIEL.

Mgbl BHAMM HE TONBKO MCTOYHMKH CBeTa, HO
H TeJia, KOTOPbIe He ABJAITCA HCTOYHUKAMU CBe-
T4, — KHHUTY, DYYKy, AOMa, AepPeBbA MU Ap. ITH
IIpeJMeThl MBI BUTUM TOJIBKO TOIa, KOr/a OHHU OC-
BemeHbl. Manyuyenue, uayiiee OT HCTOYHUKA CBe-
Ta, IONAaB Ha IIpeJiMeT, MeHseT CBOE HalpaBJIeHue
U momnajaer B IJIaas.

Ha npakTuke Bce HCTOYHHKH CBETA HMEIOT
pasamepsl. IIpm u3yyeHUM CBETOBBIX HABJIEHHI
MBI Oy/leM IOJIb30BATHCH NOHATHEM MOYELHbLIL
UCMoOYHUK céema.

Ecam pa3Mepsl cBeTHAILIEerocHa Tejla HAMHOIO MeéHb-
Iie paccTodHHA, HA KOTOPOM MBI OIlEHHBAeM ero
ﬂ.eﬁc‘l‘BH&, TO CBeTAmieecsa TeJ0 MOMKHO CUMTATH
TOY9eYHBIM HMCTOYHHKOM.

I'pomasEbIe 3BE31BI, BO MHOTO Pa3 IPEBOCXO/I5~
mue CosiHIIEe, BOCIPHHUMAIOTCA HAMH KaK TOo4Yey-
Hble ICTOYHHUKH CBETA, TAK KAK HAXOAATCH HA KO-
JOCCATTBHOM PACCTOAHHH OT 3eMJIH.

Emé ogno mousaTHE, KOTOPHIM MEI OyeM MOJb-
30BaTHCA B 3TOM pasziejie, — C6emoeoi iy4.

CseToBoii Iyu — 3T0 JHHHSA, BIOJBb KOTOPOH pPacnpoCTPaHIeTcs dHeprus
OT HCTOYHHMKA CBeTa.

Ecin mexay riiasoMm ¥ KakuM-HHOYAb HCTOY-
HHUKOM CBeTa IIOMECTHTEL HeIIPO3PauYHLIA IIpeIMeT,
TO HCTOYHHK CBeTa MBI He yBuIuM. O6bacHAeTCH
3TO TeM, 4YTO B OJHOPOJAHOM Cpejie CBeT pPacrpocT-
paHAeTCH NPAMOJUHEIUHO.

IIpamonuHeiiHOe pacHpocTpaHeHHEe CBera —
(akrT, ycTaHOBJIEHHBIN B ri1y0oKoit apesHoctu. O6
9TOM MHUCAJ ellé OcHOoBaTe/ b reomerpuu Eexiud
(300 Jser o HauIe 3pui).

JlpeBHHE erunTAHE HCIOJL30BANH 3AKOH IpA-
MOJIMHEHHOr0 pPacIpoCTPaHEHUS CBETa AJA yCTa-
HOBJIEHHA KOJOHH II0 OpAMOo# JuHHHA. KOJ0H-
HBI PACHOJIATAJHNCHh TAK, 4TOOBI M3-3a OnMKanmei



K I'JIa3y KOJIOHHBI He OBLIIM BHIHBI BCE
ocrasibHbIe (puc. 122).
I[IpAMOJIMHEHHOCTBIO pacipocTpa-
HEHHA CBeTA B OJHOPOAHOH cpene 00~
AcHAeTcH obpasoBaHME MEHU U NOAY-
menu. Tenu noaen, fepeBses, 3TaHUH
¥ APYIUX IIpEeIMeToB XOpomo HabJIro-
nalTed Ha 3eMJe B COJTHEYHBINA NeHb.
Ha pucyuke 123 mokasaHa TeHb,
TOJIyYeHHAs HA 3KpaHe IIPH OCBele-
e AT HUM TOYEYHBIM HMCTOUYHMKOM cBeTa S
Sk I'Ipﬂph;’oﬁ‘;ﬁ;fﬁ‘fe HenpospauHoro mapa A. ITockonpKy map Hempo-
HOTO pacnpocTpaHe- 3padeH, TO OH He IIPOIIYyCKaeT CBeT, NaJawlliid Ha
HUSA cBETa Hero. B pesysibTaTe Ha SKpaHe o0pasyeTcs menbs.

Tens — 370 Ta 06J1aCTh IPOCTPAHCTBA, B KOTOPYIO He IOMNAJaeT CBeT OT HC-
TOYHHEKA.

Takyi TeHb MOYKHO OOJYYHTHL B TEMHOH KOMHA-
Te, OCBelad map kapMaHHEbIM (oHapém. Eciau npo-
BECTH NpAMYIO yeped Touku S 1 A (cm. puc. 123),
TO Ha He# Oyzaer ynexars u Touxka B. IIpavmas SB
ABJIAETCA Jy4YOM CBeTa, KOTOphIﬁ KacaeTcHd 11apa B
Touxke A. Ecnu Obl cBeT pacnpocTpaHAJICA He IpdA-
MOJHHEHHO, TO TeHbL MorJyia 66l He 06pas3oBaTLCH.
Taxkyo Y8TKYIO T€Hb MBI HNOJYVYHJIHA ITOTOMY, YTO
PacCCTOsIHHE MEeXXAY MCTOYHUKOM CBETa M 3KPAHOM
HaMHOTro 00JIbIlIe, 94eM padMephbl JIAMIIOYKH.

Teneps BO3bMEM OONBINIYIO JaMIy, pasMepbl
KOTOPO# OyayT CpaBHUMBI C PACCTOSSHHUEM A0 3K-

Puc. 123, TlonyueHnue TeHu Puc. 124. [Tonryuenue monryresEn
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pana (puc. 124). Boxpyr TeHu Ha 3xpaHne obpasy-
eTcA YaCTHYHO OCBEIEHHOe IPOCTPAHCTBO — No-
AYymens.

Hoayrens — 3710 Ta 06J1aCTH, B KOTOPYIO IONAJAET CBET OT YACTH HCTOYHH-

Ka cBera.

Puc. 125. JIvanoe
saTMeEHne

Puc. 126. Comreunoe
3aTMeHTe
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OnucaHHbI# BHILIE ONBIT TAKMKE IIOATBEPKAAET
NpAMOJIMHEIHOe paclpocTpaHeHHe cBeTra. Illo-
CKOJIBKY B IaHHOM CJy4Yae MCTOUYHHK CBETa COCTO-
UT M3 MHOXKECTBA TOYEK ¥ KaKJadA M3 HUX UCIIyC-
KaeT Jy4YH, TO HA HKpaHe wMerwTca o06JacTH,
B KOTODPHLIE CBET OT OJHMUX TOUYEK IIOHaJaer, a OT
Apyrux HeT. Tam u 0O6pasyeTcsa noayTreHb. ITo 06-
Jactu A u B.

YacTbh NOBEPXHOCTH 3KpaHA OKAaKeTCH COBEp-
IIeHHO HeOCBEIEHHOM. ITO IeHTpaJbHad 00JIacTh
9KpaHa. 3aech Habaw0gaeTca NOAHAA MEHD.

OGpasoBaEmeM TeHHW IIpH NaJeHUH CBeTa Ha
HeIpo3padyHbIi npeaMer 00bACHAKTCA TAKUE AB-
JeHusd, Kak 3aTMenunsa Conrna u JIyHs!.

IIpu nBuxenun BOKPYr 3eMmin JIyHa MOKeT OKa-
saTecsa Mexay 3emuéit m Conrnmem wiau 3eMas —
mexay Jlynoit u CosHnem. B sTux ciaygaax Ha-
6J110,££810TCH COJLHEYHblE HIIA JIYHHbBLE 3AMMEHUA.

Bo BpeM#a JYHHOro 3aTMeHUA JIVHA TDOImagaeT B
TeHb, OTOpaceIiBaemMyio 3eMaéi (puc. 125).

Bo Bpems conHeuHoro sarmenus (puc. 126)
TeHb OoT JIyHEI HafgaeTr Ha 3eMJI0.




Puc. 127. ConnHeuras
KOpoHAa

B rex Mecrax 3emim, Kyja yraJja TeHb, Oyaer
HabmnogaTecsa noaxoe sammenue Corana. B mec-
Tax MoJayTeHu TONbKO YacTh CosHIa 6yaer 3aKphl-
ra JIyHoit, T. €. IPOUBOHIAET waAcmMmHoe 3amme-
nue Connna. B ocTalbHBIX MecTax Ha 3eMJe 3a-
TMeHHue HabJarwaaThes He Oyaer.

IlocKkonepky ABHKEHHA 3eMaH U JIYHBI XOpOIIOo
M3Y4YeHbl, TO B3aTMEHHA TIpefCKa3bIBAIOTCA Ha
MHOI'O JIeT BIepéa. ¥ YéHbIe MOJIL3VIOTCH KaXKIbIM
daTMeHHeM 15 PasHooOpas3HbEIX HAYUYHEIX HAO/II0-
neHu# m mamepeHui. IlostHOe cosiHeYHOE 3aTMe-
HHEe [OaéT BO3MOXKHOCTE HAOIIOZATE BHEUIHIOIO
yacte armochepsl ConHna (COJTHEYHYIO KODPOHY,
puc. 127). B 06bIYHEIX yCIOBHAX COJIHEYHAH KO-
pOHA He BUAHA W3-3a OCJIENUTEeJbHOIo OJecKa mo-
BepxHocTH ConHILA.

Yro Taxoe ny4 ceera? 2. B yém coCTOMT 3aKOH NPAMOJTHHENHHOTO pac-
npoctpasedus ceera? 2. Kakoe ABJIeHHE CIYMUAT JOKA3ATENECTBOM IPA-
MonuHeitHOro pacmpocrpanesus csera? 4. ITonssysice pucyHkom 123,
o0bACHEUTE, Kak obpasyercs TeHb. 5. IIpu kakux ycaosuax mabaonaercs
He TONBKO TeHb, HO U monyTens? 6. [lonb3ysack pucyakom 124, obbacau-
Te, I04YeMy B HEKOTOPBIX 00/1acTaX 9KpaHa Hoay4daeTcs oJayTeHb.

Kakue HCTOYHMKM CcBeTa n300paskeHk!l Ha pucyHKe 1287

Puc. 128

191



2. Ha pucynke 129 msobparkeHa cXeMa ONBITA IO IOJY-
YeHHIO TeHM OT ABYX HCTOUYHHKOR cBera S; um S,. Mcerou-
HHK S, — MaJleHbKas JaMIOYKa KPACHOTO IBeTa, HCTOY-
HUK S, — cunero. Ilepedeprure cxemy B TeTpajb U pac-
KpackTe pHCYHOK. O0bACHHTE, TOYEMY ONEIT IOKA3LIBAET
OPAMOINHEHHOCTEH PACTIPOCTPAHEHH A CBETA.

3. Ilpw conmHeYHOM 3aTMEHHH HA 3eMJII0 NaJaeT TeHb M II0-
ayreHsb oT JIyss! (eM. puc. 126). Bagur au CosnHne geno-
BeK, Haxojaluiics B obiactu TeHu; noayrenu? Orser
obocHyiiTe.
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B xycxe IIOTHOrO KApPTOHA CHejaiTe OTBEPCTHE AHAMETPOM 3—5 MM.
Pacnomo:xuTe 3TOT KYCOK KAPTOHA HA paccTOoAHMH npumepso 10—15 em
OT CTeHbI, HAXOAAIIelcA NPOTHB 0KHA. Ha cTeHe Bbl yBUAHTE YMEHBIIIEH-
HOe, llepeBEpHYTOE, c1abo ocBeliéHHOE n300parkenne okHa. [lonyuenue
TAKOro M306pa’keHUA NpeaMeTa Uepe3 MAJ0Oe OTBEPCTHE CIVIKHAT erjé
OHUM [OKA3aTEJBECTBOM IIPAMOJHHEHHOTO pACHPOCTDAHEHHSI CBETA.
ObwacHuTe HAbIIOZAEMOE ABJIEHHE,

Yrob6s!l nonyuuTs usobpaskeHne MpeAMeTa NPH NOMOIH MAJIOro OTBepe-
THA, H3roTOBBTE NpHOOP, HA3BIBAEMEBIN «KaMepa-obckypas» (TEMHAS KOM-
HaTa). Jl1A 3TOro KAaPpTOHHYK HJIH JAeDeBAHHVI0O KOpoOKy obkieliTe uép-
HO# Gymaroii, B cepeZjuHe OAHOIH U3 CTEHOK MpoJeNaiiTe MAJIEHLKOE OT-
BepcTHe (MpuMepHO 3—5 MM B JHaMeTpe), & IPOTHBONOJOMKHYIO CTEHKY
3aMeHUTEe MATOBBRIM CTeKJIOM HMJH IiaoTHOH Oymaroi. [lonyunTe mpu mo-
MOIIH M3TOTOBNEHHOH KaMmepsi-o0CKYpPhI HM300pakeHHe XOpOIIo ocBe-
ménnoro npeamera. Taxmne KaMeps! pagbllle UCIIOJIL30OBAIH A4 GOoTOrpa-
(UpOBaHHA, HO TOJbKO HeNOABHMKHBIX 0DBEKTOB, TAK KAK BbIIEPKKA
JoJsizHA ObLIA COCTABIATE HECKOJIBKO JAC0B.

IloaroroBsTe mpeseHTaANINIO 1O TeMe « COTHeUHbIE ¥ IVYHHBIE 3aTMEHU » .

- BUAUMOE [ABUXXEHUE CBETUN

ConHIle ¥ ABWIKYILMECS BOKPYT HEro HebecHbIe
Tera coctaBaalnT CosHeuHYI0 cucreMy. 3BE3JbI,
KOTOpPBIe MBEI BUJIUM HEBOODYKEHHBIM I'JIa30M, —
9TO HUYTOKHAA NOJIST 3BE3Jl, BXONAMIMX B HAINY
TanakTuky. Buag 3BésgHoro Heba MeHsIeTCH B 3a-
BHCHMOCTH OT MECTOHAXOXKIeHus Habmaogarens
Ha 3emiue. Tak, cyrTounoe asmxenue ConHia mnis



HebecHbit muresneit CeBepHOro moJylIapusa —

O 9TO [ABMIKEHHEe CJieBa Hanpaso, ANA

Puc. 130. [Iemxenne
CosHIa 00 SKARNTHKE

Ixaunmukxa

ureneit IOxHOro mnoaymapus —
crnpasa Haneso. IIyTb, KOTOPBIH IpO-
xoxaur ConHile 3a roa Ha oHe 3BE3[,
HaseIBaIOT axaunmukou (puc. 130),
a MmepuoJ OJHOro odopoTa IO BKJIHI-
THKe Ha3bIBAIOT 36€30HbIM 2000M.
On paseH 365,2564 cpegHUX COMHEU-
HBIX cyTok. Co3Beagus, yepe3 KOTO-

~” 99 XII phbie IPOXOAUT BKJIUNTHKA, HA3BIBAIOT

3oduarxanvhstmu., Ix uywmcio coot-
BETCTBYET KOJHUUYECTBY MeCHALEB B I'o-
ay. Conane mepemernaerca mno Heoy,
[epexoAd U3 OJHOTO CO3Be3IUs B APY-
roe, ¥ 3aBepIIaeT NOJHBII 000POT B Te4eHHEe roja.

Bugumoe pnsmxenne CoJHIA OO IKJIHITHKE
IIOATBEPKAaeT, 4YTO SeMJA ABHXKEeTCA BOKDPYT
Conrna (puc. 131). ComrHIe aABUMXeTCH MO 3KJIHII-
THKe HepaBHOMepHO. /[[HeBHasa M HOYHas 4acTH
ero nyTy HeoauHaK0Bbl. OHM paBHBI TOJBKO B IHHU
paBHOmeHcTBHUS, Korga CoJIHIe HAXOAUTCH HA He-
6ecHOM BKBaTOpE.

3emnsa aBiaAercd ogHOM n3 naaHeT CoJlHEYHOR
cucrembl. OHa obpamaercsa Bokpyr CosHna mo aa-
JUITHYECKOH opbuTe U BpauaeTca BOKPYT cobcT-
BeHHOM ocH. JIBmyxenne 3eman BOKPyr ConHna u
HEKOTOPLII HAKJIOH 3€MHOM OCH IPUBOJAT K CMe-
He BpeMéH roza. IIpu aBMiKeHMM 3eMJIH BOKPYT

Oeeﬂ-w) . Pb_t e H) Boao_,,e&(
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Puc. 131, [Teuxenue Semuin Bokpyr Connna u kaxyineecsa roguuroe aemxenne Corana
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Puc. 132. ®azn! JIyHsl

CmeHa nyHHbIX a3

194

ITepean ITocnednan
Hosoaynue wemeepmv ITonnoaynue wemeéepmes

i
X

Connna oces 3emum ocraércs mapasijieabHOM ca-
MO¥ cebe.

Jlyna — cnyTHuk 3emun, Ouauixaiimee Kk 3emie
HebecHOe Teno. OHa BpalmaeTcss BOKPYr 3eMJIH B
TOM e HallpaBJIeHHH, 4TO U 3eMJid BOKPYT CBOel
oCH, a BMecTe ¢ 3emJéil obpamjaercd BOKPYT
CouHLa.

JlyHa aBusKeTcss ZOBOJIBHO OBICTDPO, TAK UTO €€
ABHXEeHHEe MOMHO 3aMeTHTE B TeueHue OJIHDﬁ HO-
gu. JlyHa He HM3JydaeTr cBera, IOITOMY Ha Hebe
BHAHA TOJbKO ocBeméHHas ConHIeM eé mosepx-
HOCTh — JHeBHaf crTopoHa. Ilepememasick mo He-
Oy c 3anajia Ha BOCTOK, JIyHa 3a MecsAIl] JOTOHSAET U
neperousger Connne. IIpu aTtomMm nmpoucxoauT cme-
HA JYHHBIX (has: Ho8oaYyHUeE, Nnepeas iemeepmby,
noaHoaryHue, nocrednas wemsepms (puc. 132).
B HoBONyHUe JIyHY He pasrisaierh Aajke B TeJe-
CKOII, TAK KaK OHAa pacIiojaraeTcs B TOM ’Ke Ha-
npasjeHuH, 4To U CoyHIle, X MOBEPHYTA K 3eMJie
HeOoCBeIlleHHBIM monymapuem. Koraa Jlyaa oka-
3BIBaeTCA B CTOPOHE, NpoTHBononaoKHo# CoaHiy,
Hactynaer mnosHonyHue. Ilonnas JlyHa cBeTHT
BCI0 HOUE. [IyTs JIyHE! 0o HeGY MpPOXOAUT HexajIe-
KO OT 3KJIMNTHUKH, T03TOMY nojiHasA JIyHa nmogHM-
MaeTcs M3-3a ropu30oHTa nNpH 3axoge CosHIIA.

JIBHUKeHMe MJIaHeT cpead 3BE3n Oojee CJI0XK-
Hoe, yeM aBusxeHue Conrna u Jlyas:. Bee ninase-
ThI oOpamaiTcesa BoKkpyr CorHIa B 04HOM HAIlpaB-
gJenun. [lnasera, ABUraschk B TOM Ke Halpasje-
HAHA, 4T0o U Connume m JlyHa, uepes HeKOTOpoe
BpeMsda 3aMenidgerT CBOH Xon, 3aTeM OoCTaHaBJIHMBA-
eTcsa, cMelgaeTca B 06paTHOM HalnpaBJeHHH U II0C-
Jie OYepeHOi OCTAHOBKH CHOBA MEHSET Hamnpas-
JIeHHe [BU)KeHUdA Ha IepBoHauaiabHoe. Eciu Ha-
HECTH Ha KapTy 3TOT NYTh, TO MOJYYALTCHA METJIH
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(puc. 133). HeBoopy»>X€HHBIM B3rJIaAA0M Ha Hebe
MOXKHO YBHIETh INAThH maner: Meprypuii, Bere-
py, Mape, FOnurep 1 CaTypH.

1.Kaxk gsmmxerca Connne B Teuenue rona? 2. Kakue cdass JIyaer Bam u3-
pecTHBI? 3. KaK ABHIKYTCA NIaHETH?

1. C nomomsi «IIIKOJIBEHOTO ACTPOHOMHMYECKOIO KaJeHAapa» H3YIUTe BHJ
seésasoro Heba B mae., Cuauasa Ha Kapre onpenenute Boasmyo Mexase-
OHILY, a 3aTeM HaliuTe eé HA BeuepHeM Hebe,

2. Hcooabsysa ACTPOHOMHMUECKHI KAJeHAAapb, ONMpeJesuTe HA HOYHOM Hebe
Caryps.

[©]

Ilo pucyury 130 onpeneanTe, KOraa HACTYIAIOT JHH OCEHHErO ¥ BECeHHe-
I'0 PABHOJEHCTBHA.

4. C momompio pucyaEka 130 onpezenuTe, KOrja oTMedaoT AHW JEeTHETO
U BUMHEro coJHIecToaHuA. [loueMy UX ellé HA3LIBAIOT JHAMH COJHIIEBO-
pora?

ELE]  orPaEHME CBETA. 3AKOH OTPAXEHMS CBETA

Bawm yixe u3BeCTHO, YTO CBET OT MCTOYHMKA UK
OT OCBEIEHHOTO TeJa BOCIPHUHHUMAETCA UeJ0Be-
KOM, eCJIM JIYYH CBeTa IonajgaioT B rinasa. Kak 6y-
JeT BecTH ceDsi CBET, ecJiM Ha ero NyTH HMeeTcd
nperpaza? YrobOel ysHaTh 3TO, IpoAeIaeM cle-
AYVIOITAMN OIBIT.

195
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Puc. 134. [Tagenune ay-
yell CBeTa Ha 9KpaH

196

Ot ncrounuka S HanIpaBUM Yepes IeJIb IYI0K
CBeTa Ha 9KpaH. JKpaH Oy/1eT OCBEeILIéH, HO MEXIY
ACTOYHHKOM M 9KPAHOM MBI HHYEro He YBHIUM
(puc. 134, a). Teneps Mesx/ 1y HCTOYHHKOM H 5KDa-
HOM pasMeCcTHM KaKoi-Jau00 IpegMeT: pyKy, Juc-
Tok Oymaru. B aTom ciyuae mainydyeHue, HOCTHUT-
HYB IIOBEDXHOCTH IPEAMETa, OTPAXKAeTCH, H3Me-
HfeT CBOE HaNpaBJeHHMEe W I[onajaer B HAIIHU
rjasa, T. €. OH CTAHOBUTCH BU/I€H.

Ecin 3anbinTh BO3AYX MEKAY S9KPAHOM M HC-
TOYHHKOM CBETA, TO CTAHOBUTCS BHIMMBIM BeCh
nyuok ceera (puc. 134, 6). IIblIMHEKHT OTpaKamoT
CBET U HANIPABJIAIOT €ro B I1aza HabamogaTend.

ITO sABJEHUe YacTo HabJogaerTcs, Korga Jy4u
COJIHIIA TIPOHHUKAIOT B 3alLLIGHHLINA BO3AYX KOM-
HaThI.

M3BecTHO, 9TO B COJTHEUHBIH JI€Hb [IPHU ITOMOIIIH
3epKasia MOXHO IIOJIYIUTh CBETOBOM «3aMYHK» HA
cTeHe, noay, noroiake. O0bsacHIETCS 9TO TeM, UTO
IIyUYOK CBeTa, Nazas Ha 3ePKAaJio, OTPAaKAaeTcs OT
Hero, T. e. U3MeHseT CBOé HanpasjaeHue. CBeTo-
BOH «3aWYMK» — 3TO CJIeJ OTPAKEHHOr0 Ny4YyKa
cBeTa Ha KakoM-iubo axkpane. Ha pucynxe 135
IMOKa3aHO OTpa’keHUE CBETA OT 3ePKAJBbHON I10-
BEPXHOCTH,

JIuaus M N — noBepXHOCTE pasjiesa IBYX cpeJ
(Bosnyx, sepkano). Ha oTy mOBepXHOCTB U3 TOYKH
S mazaer my4yok cBera. Ero HanmpaB/JieHHe 3a,aHO
aysom SO. HanpaBieHuWe OTPakKE€HHOTO IIydKa
nokasano yydom OB. Jlyau SO — nadarowui
ayw, ayd OB — ompaxcénnvitt nyw. A3 Touxnu
najgenus Jgyua O nposeléH nepuenguryaap OC
K nosepxHOocTH MN. ¥Yroan SOC, obpasoBaHHBIH
nagaomum Jydom SO U mepneHAUKYJIIpPOM, Ha-
3eIBaercH yzaom nadenun (). Yroa COB, obpa-
30BaHHBIN TeM ke nepnesaukynaapom OC u orpa-
JKEHHBIM JIY4OM, Ha3bIBAETCA YZ/AOM OmMpaice-
nua (p).

IIpu naMeHeHUH yrya mageHus ayda Oyaer me-
HATHBCA H YIoJ OTPaKeHusa. ITO ABICHHE VIODHO
HabmaogaTs HA cIenuaabHOM nTpudope (puc. 136).
IIpubop npexacrasiser coboil TUCK HA HOJICTABKE.
Ha nuck HaHeceHa KPyrosasd IIKAJ4 C HEHOH Je-
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Puc. 135. Orpa:xesaue
CBETa OT 3ePKATLHOM
NOBEPXHOCTH

Puc. 136. [Ipubop ana
Haﬁ.ﬂlﬂﬂeBE.ﬂ H3MeHe-
HHUA VI'JIa NajgeHusa
CBeTa

neuusa 10°. ITo kpaio AucKa MOKHO IIepeIBUTIaTh
OCBETUTE b, HAIOMUI Y3KUIl IyYOK cBeTa. 3aKpe-
MM B I[EHTpe AMCKA 3€PKAJbHYI IJIACTHHKY H
HaIpPaBUM Ha Heé ny4ox csera (cM. puc. 136). Ec-
JIM IYYOK cBeTa IajaeT ok yrJjiom 45°, To moxm Ta-
KHM JKe YIJIOM OH U oTpa)aercs or seprana. Ile-
peABHUras OCBeTUTENb 10 Kpaio AucKa, OyaeMm me-
HATHL YIOJI NafeHud Jyda U KaxxX bl pas oTMe4arhb
COOTBETCTBYIOIIMHA €My yroJ oTpakenns. Bo Bcex
cJaydaax yroJ OTpaskeHHA paBeH yriy MNajeHus
ayua. IIpu aTOM JTy4u OTPAKEHHBIN ¥ NaJal0mui
JIesKaT B OJJHOM IJIOCKOCTH C IIepPIeHAHKYJIAPOM,
[IPOBEAEHHBIM K 3epKaJly B TOUKe NMajeHusa Jyda.
Taxum 0o0pasoM, OTpaskeHHe CBeTa IIPOMCXOTUT
0 CJeAVIOINeMY 3aKOHY: AYy4u nadarouuli u
ompaxcénHnbvlll nrexam 6 00HOU NAOCKOCMU
¢ nepnenouKynApom, nNPO6EeIEHHbLM K 2pa-
Huue paddena 08yx cped 6 mouxe nadeHusn
ay4a.

Yzon nadenusn o paeen Yyzay ompadsice-
Hus 3.

Za=L}.

Ecam siyd majaer Ha 3epKajo B HanpaBJIeHUH
BO (cM. puc. 135), To orpaskéHHbBIH JyY TORAET B
manpasaesuu OS. CiexoBaTebHO, NaJalOUUl U
OTPAXKEHHBIN JIYIHX MOTYT MEHATHLCA MECTaMu. ITO
CBOMCTBO Jydell (Mafapiero ¥ OTPaKEeHHOr0) Ha-
3BIBAETCHA 06 PamMuUMOCMbIO C6EMOEbLX NY4ell.

Beakasi HesepKaJIbHafd, T. €. IIepoxoBaras, He-
rJiajKas, I0BePXHOCTh PACCEMBAET CBET, TAK KaK Ha
Hel uMeroTcs HeDOoblIie BBICTYITEL U yIIyOaeHus.

Taxkyo 10BEPXHOCTh MOYKHO IIPEACTABUTDL B BHE
[IeJIOrO pAJa MAaJBIX [JIOCKUX IOBEPXHOCTEH, pac-
MOJIOEeHHbBIX 10 PA3HBIMH YIJIAMH APYT K APYTY.
IToaromy magaOIiMii HA TAKYX HOBEPXHOCTEH CBET
OTPaAXKAaeTCs M0 PA3HBIM HAIlPABIEHUAM.

i 1. ITonbayack pucyHEKoM 135, paccKamuTe cojepsranue ObITOB, HA OCHO-
- BAHHH KOTOPEIX OBbLIN YyCTAHOBJIEHE! 3aKOHBI OTPAXKenuA cpera. 2. Kaxoi
YTOJ HASKIBAKOT YIJIOM MajeHusd; yriaom orpancenun? 3. ChopmynupyiiTe
3AKOHbI OTpaskeHus cBera. 4. Kaxoe cBoiicTBo nydeii HasniBaeTes obpaTu-

MOCTBIO?
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YMPAMHEHHE 45

1. Vron nagenus myua Ha 3epKaso pasen 45°. Haueprure oTpameénusrit nyd.
Ha atom e uepTeske NOKAsKUTE PACIONOMKEHUE IyIeil 1Is caydast, Kor-
Jla yroJ nageHus pases 60°.

¥Yron nagenus nyua Ha 3epkaso pases 0°. Uemy paser yros oTpaskeHun?

ITepeueprure B TeTpage pucynok 137. IocTpoiiTe Ansa KaMIOTO Cayuast
OO} eHAe OTPAKEHHOI0 HJIIH NAJAKOIero Jyua.

Puc. 137 Puc. 138

4. Beicora conHma TakoBa, YTO €ro JIYYHM COCTABASIOT C TOPM3OHTOM VIOJ
40°. Cnenaitre ueprésx (puc. 138) u noxaskure Ha HEM, KaK HYKHO Pacro-
JOUTE 3eprasio AB, uToObl «3afiYHK » IOIAJ HA JHO KOJOAIA.

Ed  nnockoe sepkano

Paccmorpum maobparkenue mnpeamera B ILIO-
cxkoM 3epkaJyie. ITnockum 3epxanom Ha3LIBAKOT

M IJIOCKYIO IOBEPXHOCTh, 3€PKAJBbHO 0TPA-

& 3 S
* MRS, L MRS ] ’Kawmyro ceer. MzobOparkenue npeaMera
‘ o] 7 B IIJIOCKOM 3epKaie obpasyercsa 3a 3ep-
@ ~ KaJIoM, T. €. TaM, I'le IpeJMeTa HeT Ha
ﬁdé'f By camom jene. Kak aTo mosrygaercsa?
o.] -4 Ny ITycre U3 TOYEUHOrO MCTOUYHHUKA CBe-
2 . ra S magamoT Ha 3epxaso MN pacxopas-
£
. muecss ayaun SO, SO,, SO, (puc. 139).
N ITo saxkoHy oTpaxeHus ayd SO orpara-
eTcs OT 3epKana To, agom 0° =n
Puc.139. Hzobpaxesne SO ¢ p__ . A SY(; A By
peAMeTa B IIOCKOM 1 — Hox yraom f; = o,; Jy4 2 OTPasKaercs
3epraJe nox yraom B, = a,. B riras nonagaer pacxogamuii-
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MH1MOe naobpameHue

‘npeamera B seprane

R R L U R
0 1 2 3 4 45
Puc. 140. ITonyuenwne
MHHMOT'0 H3obpasie-
HUA

|
]

CA IYYOK cBeTa. BC/M MPOAOIKUTE OTPAKEHHBIE
JyYM 3a 3epKaJo, TO OHM COMAYTCA B TOUKe S;.
B rias nonagaeT pacXoaAmnica Iy4oK cBeTa, He-
xopamuit kak OyATo 661 U3 TOUKH S;. ITa TOUKA
Ha3bIBAETCH MHUMBLM W3obparcenuem mou-
Ku S.

PaccMoTpuM, Kak pacnosarajicid HCTOYHHK
cBeTa W ero MHNMOe M300pa’keHne OTHOCHUTEIBHO
seprana. Ilo pucyEky 139 MOMXHO JH0OKasarTh,
MOJAB3VACh NMPU3HAKAMM PAaBEHCTBA TPEYTOJbHHU-
KO0B, uTo S;0 = OS. 310 3HauuT, 4TO M3006parke-
HHUEe IpeIMeTa HaXOAWTCA Ha TAKOM e paccTos-
HUHM 3a 3epPKAaJioM, Ha KaKOM OpeIMeT pacIllojo-
YKEH Tepej| 3epKajioM.

CrenaHHBI BBIBOJA IOATBEPXKAAET M APYroi
OIIBIT. YKpPenuM Ha [IOJACTaBKe KYCOK ILJIOCKOIO
CTeKJia B BepTHKAJIbHOM IoyoxxkeHuu. Ilocrasus
mepej CTEKJIOM 3a:KKEHHYI0 cBeuy (puc. 140), Mmbl
VBUJUM B CTEeKJe, KaKk B 3epkaJye, u3obpa'keHue
cBeun. Bo3dsMEM Tereps BTOPYIO TAKYIO JKe, HO He-
3aKIKEHHYIO CBEYY M PACIIOJIOKHM €€ 10 APYTyio
cTOpoHY ctexJja. IlepeiBuras Bropyio cBedy, Haii-
IEM Takoe II0JI0KeHue, IIPU KOTOPOM BTOpas CBe-
ya OymeT KasaTbCHA TOMKe 3aXKKEHHONH. ITO 3HA-
YHT, 9YTO HEe3aKIKEHHAsA cBeYa HAXOJHUTCA HA TOM
e Mmecre, rae HaOgomaerca m3obpaskeHue 3a-
MIKEHHOM cBeun. MaMepHuB pacCcTOAHUE OT CBEYH
/10 CTeKJIa ¥ OT eé M300parkeHus 0 cTeka, ybe-
AWUMCSH, UTO 9TH PACCTOAHMA OJMHAKOBBI.

Taxum obpasoM, MHUMOE u300paicerHue npeo-
Mema 6 nAOCKOM 3epraJje Haxo0umca Ha maKom
He paccmosHuu om 3epKand, Ha KaKoM HaAXO0-
dumes cam npedmem.

OmneIT TaksKe TOKas3bIBaeT, 9TO BEICOTa U300pa-
KeHHs CBeyyd paBHa BBICOTE caMoO¥ cBedu. OTO
3HAYHUT, YTO pasmeps. usobpaxenus npedmema 6
NAOCKOM 3epKane paéHblL pazmepamn npedmema.

IIpeamer u ero maoOpakeHue B ILJIOCKOM 3ep-
KaJjie [mpeacraBisioT cobol He TOXIAEeCTBeHHEBIE,
a CUMMeTpPHYHBIE (PHUIYDHI.
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Hanpuwmep, sepkanbHOe H306paskeHre Npasoi
PYKH mpencrasiseT coboii kak OyAaTo OBl JeByI0
PYKY (puc. 141).

IInocKUM 3€PKAJIOM INMPOKO HOJIB3YIOTCH U B
OBITY, ¥ B TEXHUKEe DU CO3LaHUU PASIUUYHBIX YCT-
POMCTB ¥ MpubOPOB.

1. ITonsaysace pucyaxkom 139, obbsacHHTe, Kak
cTpouTca uaobpaxeHue TOYKH B sepraie. 2. ITo-
yemy uz3o0paskeHue TOYKH B IJIOCKOM 3epKaJe
HaspiBaeTca MHUMBIM? 3. Ilosnaysch pHCYH-
koM 140, pacckarxure cozep:KaHue ONbITA, 110~

Puc. 141. BepraibHOe ACHSAIOIIEr0 0cODEHHOCTH N300paskeHns IpeamMe-
uMeeT uzobpasKeHHe TPeIMETa B MJIOCKOM 3ep-
KaJge?

1. Hcnonssya pucynok 139, moraskure, 4To H3obpaskenue
TOYKH PACIIOJOMKEeHO 3a 3ePKaJoM Ha TAKOM JKe paccros-
HHUM, HA KAKOM TOYKA HAXOJHTCH Mepel] 3ePKAIoM.

2. JIns nabmiofleHHsA 32 MOBEPXHOCTLIO MODPHA ¢ NOABOAHOM
JOAKH, uayniei Ha Heboasmoil rnybuEe, UK 118 HabJ110-
JeHHHA 34 MECTHOCTBI0 U3 GYHKepa MCMoabL3VIOT npubop
nepuckon (OT Tped. nepeckono — CMOTPIO BOKDYT, 0CMAT-
pusaw). Ha pucyrke 142 nzobpaskesa cxema 3eprajLHO-
ro nepuckona. O6wsacHEuTe ero gericreue. M3arorossTe me-
PHCKOMN M BBEINOJHUTE C HUM HabIneEns.

3. Ob6bacaure geiicreus npubopa (puc. 143). dasa wero ero
Puc. 142 MOXHO HCIIOJIb30BATE?

4. Ha sajHem KoJiece BeJIOCHITEZIa UMeeTCS YCTPOHCTBO, OT-
pakalee najapmuil Ha Hero cBer (HampuMep, oT dap
HAYVIIET'o C3aJH aBTOMOOHJIA), €0 HASKIBAIOT YTOJKOBBIM
orpaykaresem. Ilpocreilmuii oTpakareins, NPUMeEHe-
MBIH /1A OTOH IeJH, MOMKET OhITh M3IOTOBIEH M3 ABYX
IJI0CKHUX 3ePKaJI, PACION0eHHBIX nok yraom 90° apyr k
Apyry.

I[DK&JKHTE, 4HTO Dajgarwlllie Ha TAKHe 3epKAaIa JIy4dH oTpa-
JATCH B HAIIPABJIEHWH, IPOTHUBOIIOJIOHHOM HAIIPDABJIEHUID
HX DaJeHHH.

B OPOMBIIIIJIEHHEIX YIOJKOBEIX OTPAATENAX HCIOOJIbL3Y-

E ! HOT TPH NJOCKHUX 3epKasia, PAcloJ0KeHHBIX IO yrilaMu
90° apyr k Apyry.
Puc. 143 HauepruTe cCXeMy TAKOTO OTPAKATENSA.
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Kak Apxumen nofxeér pumckun gnor

CywiecTByeT nerexaia o Tom, 470 Apxumen, C NOMOLLBIO 3epKan CXEer pum-
ckue kopabnu Bo Bpemsl BOWHLI B 212r. A0 H. 9., KOraa rpevyecknin ropoa
Cupakysbl nogseprca ocage pumnad. 1o Bpaxeckmx kopabnein 6bin0 O4eHb
paneko, okono 150 m, n obecTpenueaTh UX U3 KaTanynbT, CKOHCTPYUPOBAHHBIX
ApxmMenoMm, He NPEeLCcTaBNANOCs BO3MOXHBIM. ApXumen Npeanoxun otnonv-
poBaTh 40 6necka WuThl 1 CHOKYCMPOBATL fly4n CONTHLE Ha PUMCKUX TPHUEPAX.
peyeckne BOWHbLI BbINONMHUAW ykadaHua Apxumepa, v Bpaxeckue kopabnu
3aropenuvcs.

[pyras nerexdaa rnacut, 4To Apxumeny noaxeds Bpaxeckue Kopabnu no-
MOrNM XeHLwmHbl Cupakya. Mo ero ykasy 0HM NOAHANNCE Ha KPeNoCTHYIO CTe-
HY W HanpasWMNU CONMHEYHbIE NTy4n C NOMOLLLIO OTNONMPOBAHHOW 0o Gnecka
MEOHO NoCcyAbl HAa KOpabnu PUMASH U NOAOXI M uX. MPOTUBHUK BLIHYXAEGH
Obin OTCTYNUT.

Eweé no opHow Bepcun Apxumen BMecTe C ApeBHerpeveckmmu YYEHBIMW
COOPYAVN MALLKUHY, COCTORALLYIO M3 OrPOMHOro 6POH30BOr0 MHOrOYrofibHOTO
3epkana, HabpaHHOro M3 HeBONbLLNX YETbIPEXYTOMNBHbLIX 3epKasl. Kaxnoe 3ep-
kano OblA0 3aKpenneHo Ha WapHupax, bnaroaaps 4emy MOXHO Obin10 Nnoadu-
paTb yrAbl NOBOPOTA TakK, 4TOOLI OTPaXEHHBIE CONHEYHbIE NY4n dokycuposa-
AVCb B OAQHOI Touke. HO aTy nerexay, Kak 1 Bce npeabiaywme, y4eHble onpo-
BEPINU.

CrapuHHas rpasiopa «ApxuMea, HanpaensIoWKiA Ty4u Ha Hopabnu
pUMNAHY

201



HekoTopbiM Y4E€HLIM YA2N0Ch NOBTOPUTL OMbIThl, ONUCaHHLIE B NereHnax
06 Apxumepe. Y apyrux Bce NonbITKU Noaxeys AEPEB0 Ha paccToaHue bonee
50 M yCnexom He yBeHYasmchb.

A BOT UTanbaHCKMe yyéHble B XX B. yTBEpXaanu, 4To 3epkana Moriau uc-
NONbL30BaThCH, HO TOJIbKO A5 TOr0, 4TO6LI OCNEeNUTL NPOTUBHUKA. Kak TONLKO
PUMCKUE BOUHBI Obln OCNenneHsl, rpekn 3anyckanu KaranynbTel U3 CMecu
Cepbl, CMOJbl U CENUTPbLI C KPEMNOCTHBIX CTEH MO BPaXeCcKuM Kopabnam, 1 oHu
3aropanvce. Y4€Hble nonaratoT, 4To Apxumes paspaboTtan metaTenbHbIi an-
napart, B KOTOPOM TETUBA CMNYyCKalacb B MOMEHT, KOra OCb CTPENLI COBMeLla~
nacb C «CONHEYHbIM 3aiumkom». Ckopee Bcero, koraa Bpaxeckuii dnot nog-
xoaun Ha paccTosiHue nopagka 50 M, 3epkana pacyexnsannce v B kopabnu ne-
Tesnun CTPenbl, HAaBOAUMLIE «CONHEYHbIMW 3alYMKamMm»,

JlereHga o Tom, 4TO ApxMMes C NOMOLLIbIO 3epKan NOMKEr puMckuia pnor,
Tak 1 OCTAETCs NIereHlon, a NonbiTK1 A0Kas3aTe WK ONPOBEPrHYTE ocany Cu-
pakya NnpoaocmkaTca U NOHbIHE,

§ 67 NPENOMEHUE CBETA. 3AKOH NMPENOMNEHUSI CBETA

Pacemorpum, kKak MeHseTcs HanpaBJeHUe JIy-
4Ya IIPH IIepexojie ero U3 Bo3Ayxa B Boay. B Boje
CKOPOCTBL CBeTa MeHbINe, 4yeM B Boaayxe. Cpena,
B KOTOpPOW CKODOCTH DACIHPOCTPAHEHUHA CBETA
MeHblle, ABJIAETCA Onmuyecku 06oJee naommoil
cpedoit.

Taxum o6pasoM, onmuveckans nNAOMHOCMS
cpedv. xapaxmepuslyemca pasniuvHol ckKo-
pocmusio pacnpocmpaneHun ceema.

9TO 3HAYHUT, UTO CKOPOCTH PACIIPOCTDAHEHHS
cBera 6oJibIe B ONITHYECKH MEHee IJIOTHOH cpege.
Hanpumep, B BaKkyyMe CKOpPOCTH CBeTa paBHA

N 300 000 km/c, a B crexse — 200 000 kM /c. Koraa
' CBETOBOM NYYOK IIaJlaeT Ha IOBEPXHOCTHL, pasje-
JISIOINYIO B NIPO3padyHble CPeAsl ¢ PA3HOH ONTH-
YeCKOH NJIOTHOCTBIO, HAIIPAMED BO3AYX M BOXLY,
TO YacTh CBETA OTPAKAETCA OT BTOM IIOBEPXHO-
CTH, a Apyras 4acTh NIPOHUKAET BO BTOPYIO Cpexy.
IIpu mepexose u3 OJHO CpeABI B APYTYIO JyY CBE-

Puc.144. [Tpenonmnenune

cBeTa mpH nepexozie Ta HM3MeHAeT HanpaBJeHUue Ha TpaHUIE Ccpexn
nyua 3 Boaayxa (puc. 144). Oro siBNeHNE HA3BIBACTCS NpPeLOMLe-
B BOAY HUuem ceéema.
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Puc. 145. Cxema
IpPeJoOMIeHIS JIyYa
cBETA IIPH Nepexome
13 BO3AVX& B BOAY
Y Boaayx
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PacemorpuMm mpesioMJeHHe cBeTa HoxpobHee.
Ha pucysxe 145 nokasasHbl: nadarouwuil ayw
AO, nperomnénnoiii ny+ OB 1 IepIeHAUKYIAD
K IIOBEPXHOCTH pasaesa IBYX CPeJl, IIPOBeAEeHHbII
B Touky nagenus O. ¥Yron AOC — yzon nadenusn
(o), yron DOB — yzoa npenomnenus (7).

JIya cBera mpu mepexoze U3 BO3JyXa B BOAY
MEeHfEeT CBOé HampaBJieHue, NPUOJMIKAACh K IIep-
nesguKyaspy CD.

Boaga — cpeza onTuyecKH Dojee IJIOTHAA, YEM
Bo3Ayx. Ecim Boay 3aMeHHTh Kako-n1ubo MHOH
NpO3pavyHoi cpejoii, ONTHUECKH 0ojee IJIOTHOM,
yeM BO3AYX, TO IIPEeJIOMJIEHHBIHN Jy4Y Takxe Oyaer
npubAMKaTbCA K NOepneHaukyaspy. Iloaromy
MOXHO CKa3aTh, YTO €CJIH CBET MJET M3 Cpejbl
ONTHYECKU MeHee IIJIOTHOM B Oojiee TIJIIOTHYIO cpe-
Ay, TO YroJ MpeJIOMJIEHHAs BCerja MeHbIlle yIya
nagesusda (cMm. puc. 145):

y<a.

JIyd cBera, HampaBJeHHBIN NePHeHANKYIAPHO
K rpaHHIe pasjaejia ABYX cCpej, IIPOXOAUT U3 OX-
HOM cpejbl B APYI'yio 6e3 mpeJoMJIeHH.

Ilpu m3aMeHeHMH yraa NaJleHUS MEHAeTCA H
yron npenomieHud. dem Gojibliie yroj nafgeHMd,
TeM GoJsrbmie yros nmpeaomiaeHus (puc. 146). Ilpn
9TOM OTHOLIEHUE MEKY yIlaMU He COXPaHAeTCHA.
Ecau cocTaBuTh OTHOIIEHHE CHHYCOB YIJIOB Iaje-
HUSA U IIPeJOMJIEHHS, TO OHO OCTAETCHA IMOCTOSIH-
HBIM.

sin 30° _ sin45° _ sin60° _ 4 g
sin 23° sin38° sin42° = 7
.‘Q 45'1' F: Ou
( et
=T e — s __;52° =z
== T il NG R F=—alhN S

Puc. 146. 3aBHcUMOCTS YIJjia IPeJOMICHHA OT YIVIA HaJeHud
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s m0060it mapsl BEIIECTB ¢ PA3JIUYHONA OITH-
YeCKOH IJIOTHOCTHIO MOMKHO HATITUCATE:
sina _
sin ¥y

?

rje n — IOCTOSHHAS BeJIMYNHA, He 3aBUCALIAA OT
yroia nagenusi. OHa HaseIBaeTCA noxa3amenem
npenomaenus A ABYX cpex. Yem OGosblue
IMOKasaTesNb IPEJIOMJIEHUS, TeM CHJILHEe IIPeIoM-
JAfeTcA Jyd TPHU [Oepexojie U3 OJHOH cpeabl B
APYIyio.

Takum o6pa3oM, IPEIOMIEHUAE CBETA TIPOUCXO-
JIAT IO CJIeAYIONeMY 3aKOHY: AYy4wu nadarowuil,

Eima_ NPenoMAENHBLL U NnepnenduKyrLap, npoee-

sin Y dénnwvtl k zpanuye pasdena 06yx cped é
mouwke nadenuna r1yva, r1excam é o0Hou naioc-
Kxocmu.

Omnowenue cunyca yzaa nadeHus k cu-
HYCY Y2na nperomienus ecmob 6eLULUHA NO-
cmoannan 0nn 06yx cped:

sina _
sin y

n.

B armocdepe 3emiiu IpoRCXOAUT MpeIOMICHUAE
cBeTa, MO3TOMY MBI BHANM 3BE3/56I U CONHIe BEHI-
IIe X ACTUHHOIrO PACIIOJIOKe KA Ha Hebe.

1. Kax mensierca manpasieHue Jyua ceBerta (cMm. puc. 144) moene Toro,
KakK B cocyx HanusaioT Bogy? 2. Kakue BeIBOJBI OJMy9eHBI H3 OMILITOR 110
IIpeIoMaeHuIo ceeta (cM. puc. 144, 145)? 3. Kakue NoI0KeHUA BRITION-
HAKTCH IIPH OpeJoOMJIEHHH cBeTa?

1. VYronmajneHwns nyda u3 BOsayxa B crexJo pasen 0°. Yemy paBeH yroJ rnpe-
Jomienusn?

2. Tlepeueprure B TeTpaas pucyHoK 147. [lns Kamaoro ciaydas HadepTHTE
OPHUMEPHO NPEeJOMAEHHBINH Myd, cunTas, 9To Bee n3obparkéHable Teaa u3-
TOTOBJEHBI U3 CTEKJIA.

3. Ilonomxure Ha JHO Y4aiTHON YAIIKH MOHETY ¥ PACIIOJIOMKUTE TJIa3 TAK, YTO-
OBl Kpail YAIIKK 3aKPbIBAJ eé. Ecay B uallky HAJMUTL BOAY, TO MOHETA
craHeT suaHa (puc. 148). ITouemy?
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Puc. 149

Puc. 150

Puc. 148

B onTuke 4aCTO IPUXOAHTCH HMETE €0 ¢ NPOXOHIEHHEM CBeTa CKBO3E
Teno, uMeomee GOpMy npusMbl, kKiauga (puc. 149, a). Jlyu, nanamomui
Ha OpusMy (Hanpumep, Ha eé DOKOBYH I'DAHEB), OIPEJIOMJIACTCHA ABAYILL:
TIPH BXOJe B IPU3MY M IIPH BEIXOJE U3 Heé,

l B
B C
ay
>
‘ A C
a)

6

ITepeuepruTe B TETpassk H30bpakéHHOE Ha pucyHKe 149, 6 ceyeHue mpua-
MBI (TPEyroJAbHHK) M nagaiimuid Ha eé rpanb ay4d. [HocTpoitte xoa nyua
cKBOSE npusmy. ITokaxuTe, 9TO IPH IPOXOMKAEHHH CKBO3E TPEYTOJLHYIO
HPU3MY TAKOH Ty4 OTKJIOHAETCHA K OCHOBAHUI TPEYTOJIBHHKA.

B raka0# U3 TPEX 3aKPHITLIX KOP0oOOK (0HM MoKasaukel HA pucyHKe 150 B
BHIe YEPHBIX KBAJ[PATOB) HAXOANTCH OZHA MM IBE TPEYrOJILHBIE IPH3-
Mbl; MIOKAa3aH Xof Jaydeill depe3 oTH npuaMel. HapucyiiTe pacnmonoskenue
IIPpH3M B 3THX ROpDﬁR&X.
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] NMH3BI. ONTUYECKAS: CUMNA JIMH3bI

Jna Toro 4To6B! YIPaBIATH CBETOBBIMH IIyYKa-
MH, T. €. UBMEHATH HANIDABJIEHHUE JyUel, mpume-
HAIOT cOenuajbHBIe NPUOOPHI, HANIpUMED JYyIY,
MUKpOocKoll. OCHOBHOH dYacThl0 3TUX HPHOOPOB
ABJIAETCA NUH3A.

=
F:é JIuHzaM¥B HA3BIBAIOTCHA NPO3PAadYHbIE TejNa, OrPAHHYEHHEIE C JBYX CTOPOH

Puc. 151. Buaer 1uH3:
a — BBINTYKIIEIE;
i — BOPHYTHIE

Puc. 152, OnTuuecKkas
OCh JIMHSEI
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- chepHYECKHMH IOBEPXHOCTAMM.

JIMH3BI OBIBAIOT ABYX BUAOB — GbLNYKAbLE T BO-
2HYymbLe,

JIuH3a, y KOTOPO# Kpas HAMHOTO TOHBIIE, YeM
cepeluHa, ABJIAETCA 6btnykaow (puc. 151, a).

JIunsa, y KOTOPO# Kpas TOJIIe, 4YeM CepeJuHa,
aBaseTca eoznymoiu (puc. 151, 6).

™ A 4 5 7

.-/.':J A ," / J S
/ f | /

a) 6)

[Ipamas AB, npoxoasamas yepes neHTpst C, u
C, (puc. 152) chepuyecKux ImoBepxHOCTEH, orpa-
HAUYMBAKIIUX JUH3Y, HA3BIBACTCH ONMULECKOU
ocwhio.

HanpaBue HA BEIDVKIYIO JIMH3Y IIYUOK JIy4elt,
Mapajyie/IbHbIX ONTHYECKOM OCH JIMH3BI, MBI YBU-
AMM, 4TO IIOCJIe NIPeJOMJIeHUS B JIMH3e dTH JIYUH
mepeceKalT ONTHYECKYID OCh B OJHOH TOUKe
(puc. 153). Ora TouKa HA3LIBAETCA @GOKYCOM




Puc, 153, Cobuparoimasn
JHH3A: @ — IPOX0oKae-
HHe Iy4yeH gepea do-
Kyc; 6 — usobpaxeHme
eé Ha cXemax

Puc. 154. Paccensaio-
mas JHH3a: @ — Npo-
X0 IeHUe Tydei uepes
doxye; 6 — uaobpane-
HHE e€ Ha cxeMax

¥

|
1.0‘. : 1o
e

a) 6)

AUH3bL. Y KaXKI0W JUH3BI ABa (hoKkyca — 10 Of-
HOMY C KaJ0il CTOPOHBI JIHH3bI,

Paccroauue oT THUH3EL 10 €€ (hoKyca Ha3kIBAET-
cA QOKYCHBLM paccmoanuem AuHn3b. 1 000-
sHauvaeTcsa OyxkBo# F.

Eciu Ha BEIIVKIYIO JIMH3Y HAOPABHTH OVIOK
napajjiebHBIX Jy4ei, TO mocJe IPEeJIOMJIEHUS B
JIMH3e OHM cobepyTcs B ogHOM Touxke — F (cm.
puc. 153). CnenoBaresbHO, BRIIYKJIAA JUH3A CO-
fupaer gy4yu, uayImmHe OoT mcTouHHMKaA. Iloaromy
BBEINIYKJIaA JHH3a HasblBaeTca cobuparouiell.

IIpu npoxo:kaeHMH Jydeil dYepe3 BOTHYTYIO
JIUH3Y HabnogaeTcda Apyras KapTHHA.

IlycTum my4yoK aydeit, mapajjieIbHbBIX OIITAYE~
CKOM OCH, HA BOTHYTYIO JUH3Y. MBI 3aMEeTHM, UTO
JIy9d U3 JHUH3bl BBIMAYT PACXOAALIMMCH IYYKOM
(puc. 154). Ecoin Takoil pacxoaAANCs OYI0K JIy-
yeil momazeT B ryas, To Habaoogareaio Oyzer Ka-
3aThCH, YTO JIYYH BEIXOAAT U3 TOYKH F, JTa TOUKa
HaAXOJMUTCSH HA ONITUUYECKON OCH C TOM 3Ke CTODPOHBI,
¢ Kako#l majaeT CBeT Ha JMH3Y, M HA3bIBAeTCH
MHUMBLM POKYCcOoMm BOTHYTOH JTuH3bI, Takryio
JUH3Y HA3LIBAIOT pacceusaroujeil.
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Puc. 155. [Ipeomuenue TN ’
ayueil TMH3AMH pas- S A= il
AWYHOH KPHUBUIHET i -

3a eoMdUY COInygnenus rARUMQIONS Om — co-
npomypon e m iolrgoaoaama, 8 KOM oM npu Ha

npAKCE, CURA \npeq DABH
Puc. 156. Y BeanueHHe W HA Kf P H«f
JIAH3EI = ;

JInu3el ¢ 0oJjiee BBINYKJBIMH IIOBEPXHOCTAMM
IIPEeJIOMJISIOT JIYYHM CHJIbHEe, YeM JIMH3bl C MeHb-
el KpuBU3HOM (puc, 155).

Ecnu y oaH0#A 13 A1BYX JJUH3 (DOKYCHOE PACCTOA-
HHe KOopode, TO OHA AaeérT Dosbmoiee yBeJIHYeHHE
(puc. 156). OnTrueckas cuaa Takol JUH3E! 00Jb-
mre.

JIMH3LI XapaKTepHU3YIOTCA BEJHMYMHOMH, KOTO-
pasi Ha3bIBAETCHA ONMUYECKOU CUNOU NUHSIBL.
Onrudeckas cua obosHadaercs 6ykBoit D.

)
I
i

OnTHyeckas CHJIa JIHH3EI — 3TO BeIMUHHA, oOpaTHan eé hoKycHOMY pac-
CTOHHHIO.

OnTryecKkasd cuJia JIMH3BI PACCUMTHIBAETCH IO
dopmyne

D=

e L2

3a eZMHHIlY ONTHYECKOW CHJBI NPUHATA OU-
onmpuds (BITP).
1 ruonTpus — 3TO ONTUYECKAd CHUJIA JUHIBI,
(- (hoxycHOe paccrossHEe KOTOPOil paBHO 1 M.
Ecau ¢doxycHoe paccTosiHue JHWH3bl MeHbIIe
N 1 M, To onTHueckas cuia Oyxer Gossme 1 aoTp.
e i B ciayuae, korjga (GOKyCcHOe PacCTOsSHHE JIMH3bI
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fonbmre 1 M, eé onTUUecKasa cuia MeHbIe 1 ATp.
Hanpumep,

— == 1 —3
ectu F=0,2mMm, 10D 0w 5 noTp,

— #_1_=
ecnu F=2wm, 10D e 0,5 auTp.

IMocKoABKY y paccedBalomiedl JUH3bL (OKYC
MHMMBIH, TO VCJAOBHJIMCH CYHTATh €€ (hOKyCHOe
paccTosHHMe OTPULIATeIbHOM BestmynHOM. Toraa u
OITHYECKAs CHJIA PACCEMBAIOLIeH JMH3BI Oyxer
OTpHIATeJIbHOM.

OnTryeckyio cuaay cobupalomed JUH3bI yCJIO-
BUJIACH CIUTATH IOJOKUTEIHHON BETUIUHOM,

1. Kak 1o BHeIIHEeMY BUJY JHH3 MOXKHO Y3HATh, ¥ KAKOH M3 HUX KOpoUe
jorycHoe paccrosiame? 2. Kakas W3 ABYX JIMH3, HMEIOIUX pPasHble (o~
KYCHBEIE DPACCTOAHMA#A, Aaér Bonbiree yBesuueHme? 3. Kaxyio Benuaury
HAZBIBAIOT ONTHUYECKOH cuoi nuHsn? 4. Kak HasepiBaeTcd eIHHANA OTITH-
geckon cunpl? 5. OnTHueckas cHJa KAKOH JINH3B IPUHUMAETCA 34 eJu-
auny? 6. Yem oTnuMganTeA APYT OT APYra JUH3EI, ONTHIECKAHA CHJIA 04~
HOil 13 KOTODHIX paBHa +2,5 AuTp, a Apyroi —2,5 anTp?

1. ITo pucyHKY 155 cpaBHUTe ONTHYECKHE CHJIBL H300paKEHHBIX HAa HEM

OnTtnueckas cuia JHH3EI pasHa —1,6 qnrp. KakoBo (oxycHOe paccTos-
HHe 3Toi JuHE3bl? MOKHO I ¢ e IOMOIIBIO MOJYYHTh AeHCTBHTEILHOE
usobpaxxenune?

" U30BPAKEHMSA, JABAEMBIE JIMH30M

C moMOIIBIO JIMH3 MOMKHO He TOJBKO cobMpaTh
WJIM PAcCemBaTh JIy4M CBeTa, HO, KAK BAM XOPOIIO
M3BECTHO, W TIOJYYATh DasjudHble M300parKeHus
npeamera. C moMoLip0 codupalomiei JHH3BI [0~
IBITAEMCH TIOJYYUTL H300paskeHue cBeTAleics
JIaMIIOYKY MJIU CBEYH.

PaccMoTpuM mpuémbl [IOCTPOEHHS H300pake-
Hui. ][I mDOCTPOEHMA TOYKHM JOCTATOYHO BCETO
nByX ayueii. [ToaTomy BRIOMPAIOT [jBa TAKUX Jy4a,

209



Puc. 157, [Ipamoe uso-
DpasxeHue ceReun
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XOJi KOTOPBIX M3BECTEH. JTO JIy4, NapajeJbHblit
ONTUYECKOW OCH JIMH3BI, KOTODHIM, IPOXOAA
CKBO3b JIMH3Y, IIepecedeéT ONTHYECKYI0 OChb B (hO-
Kyce. Bropoit 1y4 npoxoauT uepes meHTp JUHBI 1
He MeHsieT CBOero HallpaB/JIeHNs.

Ber y:xe sHaere, uTo 0 06e CTOPOHBI OT JUHSBI
Ha e€ OITUYECKOM OCH HAaXOAUTCH (POKYC JUHBEI F,
Ecin nomecTuTs cBeuy MeXAY TUH30M U eé GoKy-
COM, TO C TOI e CTOPOHEI OT JIMH3EI, I HAXOAUT-
CA CBeda, MBI YBUIUM yBeJIMYeHHOE H300pakeHue
cBeuu, eé npamoe uaodbpaxkenue (puc. 157).

Ecanu eBeuy pacnosiosxurs 3a OKyCOM JIHMHSHI,
TO e€ u300pakeHue NponanéT, HO IO APYTYIO CTO-
POHY OT JIMH3BI, JAaJIeKO OT Heé, HOABUTCA HOBOE
uzobpakerue. ITo uszobpaxenue Oyaer yeeauyen-
HbLM Y NepeéépHymuimM IO OTHOIIIEHHUIO K CBeve,

Paccroanme oT HCTOYHHKA CBeTa JO JHHSIHL
BO3bEMEM DOJbIIIe ABOMHOIO GOKYCHOTO PacCTOsA-
Hus guH3kl (puc. 158). Ero obossaunm 6ykBoii d,
d > 2F. IlepeaBuras 3a JTHH30HU 9KPaH, MBI MOYKEM
IIOJYYUTH HA HEM OellcmeumenbHoe, YMeHbULeH-
HOe W nepeeéprymoe H300pa’keHHe HCTOYHHMKA
ceera (mpeamera). OTHOCHTENBHO JTMH3BI H306pa-
sKeHue OyJer HaXOAUTHCA MEKAY (POKYCOM U JBOMH-
HBEIM (DOKYCHBIM DACCTOAHHEM, T. €.

F < f< 2F.

Taxoe u3oOpakeHme MOMKHO HOJYYHUTH C IIO-
Mo b0 hoToanmapara.

Ecnn npubnuixars OpeaMer K JHH3e, TO ero Ime-
peBepHyTOe M300pakeHue Oyger yAadssTBCA OT
JINH3BI, & pasMepsl N300paKeHus CTAHYT VBeJH-
yuBaThcA. Korga npeamMer okaskercs MemxAy TOY-
kaMu F u 2F, 1. e. F <d < 2F, ero deiicmeumens-
Hoe, YyBeauveHHoe U nepesépuymoe nsobparkeHue
Oyner HaxoAMThCH 3a ABOMHBIM (OKYCHEIM pac-
CTOAHHEeM JHH3EI (puc. 159)

2F <f,

Ecnu nmpeamer momectuts MexAY HOKYCOM M
JIMH30H, T. e. d < F, T0 ero usobpakeHue Ha 3Kpa-



A ¢t

BoF F l-

Puc. 158, Maobpakenue, fasaeMmoe
JIMH30H, KOTAa paccToOAHWE OT HCTOY-
HUKA cBeTa Honbine gBoiiHOrO hoKyca

Afia

Puc. 159. Mzobparkenmne, faBaeMoe JIHH-
301, KOT[la MpeAMeT HaXOAHTCA MEeHY
GoKycOM ¥ ABOMHBIM (DOKYCOM

He He nojyuurcsa. IlocMOTpeB Ha CBe4y 4epea JIUH-
3y, MBI YBUAUM MHUMOE, NPAMOE U YBELULEHHOE
nzobpaskenue (puc. 160). OBO HAXOAUTCHA MEKIY
thoxycoMm 1 ABOUHBIM (POKYCOM, T. €.

F < f<2F.

Takum o6pasoM, pasmepvb. U PACNONLOMCeHUe
usobpaxcenus npedmema 6 cobupaioujei JuH3e
3a8ucam om nONOHEHUA npedmema OMmHOCU-
menbHO JUH3bL.

B 3aBUCHMOCTH OT TOTO, HA KAKOM PacCTOSIHUU
OT JIMH3BLI HAXOJUTCH IIpeJMeT, MOKHO MOJIYIUTE
unu yBesudeHHoe n3odpaxenue (F < d < 2F), uiu
ymenbuiessoe (d > 2F).

PaccMoTpuM TOCTpOeHNe H300paKeHuit, oay-
YaeMBbIX C TOMOIIBIO PaccerBaloIeil TUHSEI.

I10CKONBKY Jy4H, IPOXOAAIINEe Yepe3 Hee, pac-
XOAsATCH, TO PACCEMBAIOIIASA JUH3A He Aa€T [JefCT-
BUTeJbHBIX M300paKeHUM.

Ha pucynxke 161 noxasaso nocTpoesre usodpa-
JKEeHWS IIPeIMeTa B paccenBaloIe TuH3e,

Arg .
1] : A__ __.__-_Q/'
il i ) ~a_ A4, -
B, F B | F e B ¥ B ~—-
\“\E Cl J\

Puc. 160. Maobpaskenue, jasaeMoe JMH30MH,
HOrJa IpeaMeT HaXO0ANTCA Mex Iy GoKycoM

W JTUH30MH

Puc. 161. [TocTpoenue usobparenns
B paccenBaIneil JHH3e
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PacceuBaiomas nmHza gaér ymevuienHoe,
MHUMOe, npamoe u3obparkeHme, KOTOPOe HAXO-
AUTCH IO TY K€ CTOPOHY OT JIMHB3EI, YTO U TIpej-
MeT. OHO He 3aBHCHT OT NOJOXMKEHWsA IpeaMeTa
OTHOCHUTEJIBHO JIAHSHI.

PLITER 1. Kakoe cBOHCTBO JIMHS MO3BOISAET IMHPOKO HCIOJIB30BATh HX B ONTHUYE-

YNPAKHEHME 49

ckux npubopax? 2. B 3aBUCHMOCTH OT Yero MeHAITCA uzobpakenusn, ga-
Baemble cobupaomeit sun3oir? 3. [lo pucyaxam 159 u 160 pacckakure,
Kax CTPOMJIOCHh M300pa)keHHe IIPEeIMeTa M KAaKOBhLI CBOMCTRA 3TOr0 M30-
Gpaxenna. I'ne ono pacnonoskeno? 4. [Tonsayacs pucynkom 158, paccka-
JHUTE, IDH KAKUX YCIOBHAX JIMH3A JAET YMEHBINEeHHOe, JeHCTBUTEIbHOe
naobpaxkenne npeamera. 5. [Touemy n3obpaxenus npeaMeTOB HA PHCYH-
kax 158 n 159 apasaorcs peficreurersusmu? 6. [Ipusegure NPHMEpPEI
HCIOJB30BAHMA JINH3 B oNTHYECKUX npubopax. 7. Ilouemy Borayras JuH-
3a He Maér nedcTBUTENbHOrO M300pakernusn? 8. ITo pucynky 161 paccka-
HHTEe, KaK cTpouTcAa u3obparkeHne B paccensaromei guuse. KakuM oHO
OniBaeT?

1. IocrpoiiTe usobpaieHHe NpeaMera, HAXOOALIErocd B

ABoitHOM (okyce cobupalole THHIEL. YKamxHATe CBOHCT-

Ba 9TOro H3obpaskenusd.

Puc. 162

F 2. TlocrpoiiTe u3obparkeHue npegMeTa, PACIOIOMKEHHE KO-
TOPOTO NOKAa3aHOo Ha pucyHKe 162,

3. Ilocrpotite naoGpaskenue npeaMeTa, PACIOI0MEHHOTO OT
cobHparoIeil TUH3E Ha paccrogauy 4F u 3F.

4. Ilpeamer pacmosoxeH Ha paccrosnuu 4F or cobuparo-
medr muH3LI. Ero mepeasuraiwT, npubamkas K TuHS3E.
Kax byaer mensarsca usobpaxenne npeamera? Kyna ono
Ovaer nepememaTbea?

BN YKAZAHNA K YNPAKHEHMIO 49
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IT00B HAYUHTECA OPABUJIBHO CTPOMTH M306pasKeHHe NpeiMeTa, faBae-
MOe TMH30H 1 GoJiee CI0KHEIME ONTHYECKUMY IPHOOPAMH, YEPTEH HYK-
HO BBRIMOJIHATH B TAKOH NOCJEH0BATEILHOCTH

1. W306pasuTs JIMHAY 4 HAYEPTHTH €6 OITHYECKYIO OCh.

2.Tlo oBe CTOPOHBI OT JTUHALI OTAONHUTE €6 (OKYCHEIE PACCTOSHMS w
ABoliHBIE (DOKYCHBIE PACCTOAHASA (HA HePTes e OHI UMEIOT IPOHBBOJIBHYIO
JAJTHHY, HO 110 06e CTOPOHBI OT JIMH3E! OANHAKOBYIO).

3. M306pa3uTs npegMeT TaM, rje 3T0 VKA3AHO B 3aJaHUM,
4. Haueprurs X0 ABYX Jyuelt, HCXOAANINX OT KpailHell TOURH npejameTa.



5. Ucmoneaya TOYKY HepecedeHus Jydell, MpomejInuX CKBO3b JIHMH3Y
(ZeficTBATENBHY IO WM MHHMYIO), HADHCOBATE N300parKeHNe IpeAMeTa.

6. CesiaTs BBIBOA: KaKoe H300paykeHne MoJy4eHo | I OHO PACIIOIOKeHO.

Puc. 163. I'nas
HeloBeKa

T'na3z vHOrAAa HaA3LIBAIOT KHUBBIM (poroanmapa-
TOM, TAK KakK ONTHYecCKas CHUCTeMa rJjasa, Jaro-
mnias uaobpaskenue, cxojHa ¢ 00BEKTHBOM (oTO-
almapara, Ho OHA 3HAYUTEJILHO CJIOMKHEee.,

T'na3 wenoBexka (M MHOrMX KMBOTHBIX) HMeeT
mouyTH mapoodpasuyoo dopmy (puc. 163), on 3a-
IMUINEH IJIOTHOH 000J104KO0i, HA3bIBAEMOU CKJLe-
poii. [lepesHss 4acTh CKJIEPbl — p0206as 000104~
ka I nmpoapauna. 3a poroBoii 0607104KO¥ (poro-
BUIEil) pacnosioiena padyxcnas oborouka 2, Ko-
TOpas y pasHBIX JOJIell MOKET HUMeTh DasHbIH
nBser. MeskXay poroBHIel U paayXHo# 060109KON
HAXOAUTCH 600AHUCMASL HUOKOCMNb.

B pany:xHO# 000J049Ke eCTh OTBEPCTHE — 3PaA~
yoK 3, AMaMeTp KOTOPOTO B 3aBHCHMMOCTH OT OCBe-
[eHWsA MOXKeT H3MEeHAThCS IPUMepHO OT 2 [0
8 MMm. MeHsieTcss OH IOTOMY, UTO panykHaa 000-
noukra cnocobHa pasaBurarscd. 3a 3padKoM pac-
IIOJIOKeHO IIPOo3padyHoe Teno, 0o (popme Moxorxkee
Ha cO0MpAIIyI0 JUH3Y, — dTO Xpycmanux 4, oH
OKDVIKEH Mblliyanu 5, TPUKPEIIAIOINME €ro K
CKJIepe.

3a XpycTajdKOM DACIOJOMKEHO CMEeKA08UIHOE
meno 6. OHO IPO3PaYHO U 3aMOJHAET BCIO OCTAJIb-
HYIO 4acTh rjasa. 3aJHAs 4acTh CKJIepPhl — raas-
HOe JHO — IOKPBITO cemuamoil 000.04Kol 7
(cemuamroii). CeTyaTKa COCTOMT U3 TOHYAUIIHMX
BOJIOKOH, KOTOpbI€, KakK BOPCHHKH, YCTHJIAIOT
raazuoe aHo. OHHM TpeACcTARIAIOT cob0il pasBeTB-
JIéHHBIE OKOHUAHWS 3PUMESLbH020 HEPBA, YYBCT-
BHUTEJIbLHBIE K CBETY.

Kak moaydaercs W BOCHPUHUMAaETCHA TIIasoM
nzobpaskeame?

Cser, nagaoiuii B I1a3, IpeJoMIAETCA Ha I1e-
peaHeil IOBEPXHOCTH IJia3a, B POTOBHIlE, XpyCTa-
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Puc. 164, ®opmuposa-
Hue nsobpaxenns
HA CeTYaTKe riasa
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JUKEe U CTeKJIOBHAHOM Teje (T. e, B OIUTUYECKOH
cucreme ryasa), Osarogaps uemMy Ha ceTdaTke 06-
pasyercs XeHCTBHTe/bHOE, YMEHBLIIEHHOE, Tepe-
BEPHYTOE M300parkeHUe PACCMATPUBAEMBIX IIpel-
MeToB (puc. 164).

Cser, majlas Ha OKOHYAHUA 3PUTEJIHLHOIO He-
PBa, H3 KOTOPEIX COCTOMT CETYATKA, PasipakaeT
9TH OKOHYaHHsA. PasapakeHUs MO HEPBHBIM BO-
JIOKHAM TIepeJaloTCA B MO3r, M 4YejIOBeK IIoJydya-
€T 3PHUTEJIbHOE BIe4YaTJIeHHEe, BHAHUT I[PEAMeTHI.
IIpomece 3peHUA KOPPEKTHPYETCA MO3TOM, IIOSTO-
MY IIpeAMeT Mbl BOCIPUHUMAEM TIPAMBIM.

A xakuM 06pas3oM co3aéres HA ceTYaTKe 4eT-
Koe usobpaxeHue, KOrja Mbl IePeBOJAMM B3TJIA C
VIOaJIEeHHOIO IpeaMeTa Ha OJHU3KHH WIH Ha000-
pot?

B onTuueckoi cucreme riasa B pesyabTare ero
3BOJIIOIMH BhIpaboTaJoCh 3aMedaTeibHOe CBOMCT-
BO, obecrieuuBalolee IOJy4YeHHE H300parKeHusA
Ha CeT4YaTKe IIPH Pa3HBIX MOJOXKEeHUAX [IpeaMeTa.
Yo e 310 3a cBOMCTBO?

KpuBusua xpycranuka, a 3HAYMT, U €ro OI-
THYeCKad CHJIa MOTYT M3MeHAThCcA. Korga Mbl
CMOTPHM Ha JaJibHUEe NpPeAMeThI, TO KDPUBHU3HA
XPyCTaJIMKa CPaBHUTEJBHO HEBEJHKAa, IIOTOMY
49TO MBIMIIEl, OKPY:Kaloliue ero, pacciaabiaeHsl.
ITpu nepeBojie Baraaa Ha GauaaexRale IpeaMe-
THI MBILIILL CKUMAIOT XPYCTANNK, €70 KPUBU3HA,
a c/Ie0BaTeJbHO, X ONTHUYECKAA CHJIA YBEeJIUYUBA-
OTCH.

CrocobHocTs riasa nmpucnocabIuBATHCH K BH-
AeHUIO KaKk Ha OGIM3KOM, TAaK M Ha JAJIEKOM pac-
CTOSIHMM HaA3bIBaeTcsa axkomodayueii riasa (B mep.
c Jar. «npucrnocobseHme»). Ilpemen axxomona-
MM HACTYIIaeT, KOrja TpeaMeT HaXOAUTCH HA
paccroaaum 12 cm ot rirasa. Paccrosuue Hanayy-
LIero BUeHUA (9TO pacCTOAHME, IPU KOTOPOM Jie-
TAJH TpeaMeTa MOMKHO paccMaTpHBaThL 6e3 Ha-
NPAMXKEHUA) LIS HOPMAJIBLHOTO IJ1a3a paBHO 25 cM.
9TO0 caefyeT YUUTHIBATh, KOI/a IUAIIETe, YUTaeTe,
IILETEe U T. II.



Kakoe npenMyIIecTBO AaéT 3peHue AByMs I'Ja-
3aMu?

Bo-nepBbix, Mbl BUAUM 00JibII€e IPOCTPAHCTBO,
T. €. YBeJIMUMBAETCH TT0Je 3peHns. Bo-BTOPEIX, 3pe-
HUe IBYMS IJIa3aMU [TO3BOJIAET Pa3IndaTh, KaKON
npesMeT HaXOAUTCH OJMKe U KAKOH — JabIle OT
mac. Jleso B TOM, 9TO Ha CeTYATKaX IIPABOTO U Je-
BOT'O IJIa3a MOJIYYAKTCsa OTJIMYHBIE APYT OT Apyra
n300pakeHus, Mbl KaK Obl BUUM IIPEIMETHI CJIe-
Ba M cupasa. Yem GamiKe IpeaMeT, TeM 3aMeTHee
9TO pasjuume, OHO U CO3JaéT BlevYaTIeHne pasHu-
(Bl B PACCTOAHHUAX, XOTHA, KOHEYHO, N300pakeHns
cAMBAIOTCA B HalleM CO3HaHuWM B ofHo. Biaroxa-
pfl 3PEHMIO ABYMs IJIa3aMM Mbl BUIMUM IpegMeT
00 BEMHBIM, He IIJIOCKHUM.

1. Kax nmosnyuaercs ¥ BOCIpHHUMAETCA H3o0paxenue raasom? 2. Kaxk co-
amaérTca 4éTKOe M300parkeHme Ha CeTYATKE, KOr[a IepeBOJAT B3TVIAA C
yaaséHHoro npeamera Ha Oumaknii? 3. Kaxoe npeMMyIiecTso AaéT 3pe-
HHEe JBYMA rjiasaMu?

1. Henonnsya AOMOJHEHTENBHYIO IHTepaTypy u MaTepHer, HauepTHTE CXeMy
nocTpoeHus n3obparkeHud B oToannapare.

2. IMoaroToBbTEé TIPE3EHTAIMIO O COBPEMEHHEIX (oToammapaTax H HX HC-
IOJAb30BAHUH B ORITY M TEXHHUKE,

BAn30pyKOCTb U AanbHO30PKOCTb. Oukn

Brnarogaps akkomMogauun wuaobpaxeHune paccMaTpuBaemMbix NpenMeTros
nony4aeTcs Kak pas Ha ceryaTke rnasa. 37O BbiNOSHAETCH, eCnu rnas Hop-
MasbHbLINA.

[na3 Ha3bIBABTCA HOPMAasbHbIM, €CNIM OH B HEeHarnps>XXeéHHOM COCTOAHWMU
cobupaeT napannenbHuie Ny4y B TOYKE, Nexallei Ha ceTyaTtke (puc. 165, a).
HauGonee pacnpocTpaHeHbl ABa HeaocTaTka rnasa — 6/M30pyKOCTb 1 Aaslb-
HO30PKOCTb.

BAVM30PYKMM Ha3biBaeTCa Tako rnas, y KotToporo $hokyc npu CrokoHOM
COCTOSIHWUW MNa3HOM MbiLLLbl NEXWUT BHYTPW rnasa (puc. 165, 6). BnnaopykocTs
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[ MOXeT BbiTb 06ycnoBneHa 60nbLUUM yaaneHnem cet-
4aTK1 OT XpycCTaslMKa Mo CPaBHEHWIO C HOPMAankbHbIM
rnasom. Ecnu npegmeT pacrofnoxeH Ha pPacCTOAHWMU
25 cm ot 6nm3opykoro rnasa, To naobpaxeHve npea-
| MeTa nonyyuTCsi He Ha ceT4yaTtke (Kak y HOpPManbHOro
| rnasa), a 6amxe K XpycTanuky, Bnepeau CeTyaTKu.
' Y706bl M306paxeHne 0Ka3anoch Ha CETHATKE, HYKHO
npubnnauTsb npeameT k rnagy. Noaromy y 6nmsopyko-
ro rnasa paccTofHue Hauny4lero BUASHUS MEHbLUe
25 cm.
6) - AansHo30pKMM Ha3biBaAeTCS rnas, y Kotoporo ¢o-
KYC NpPW CNOKOWHOM COCTOSHWUW 1a3HON MbilLbl Ne-
XKWT 3a ceTHaTkoi (puc, 165, B).

HansHo30pkoCTb MOXET ObiTb 0BycrnosneHa Tem,
| 4TO ceTyaTKa pacnonoxeHa 6anxe K XpycTanauky no
| CpaBHEHMIO C HOpPMasbHBIM N1a3oM. M3o6paxeHne

@ | npeameta nonyyaetcs 3a CeTHaTKoi Takoro rnasa. Ec-
|

a)

T
-
B

nv npeameT yaanuTe OT rnasa, To nsobpaxeHue nona-
OaeT Ha ceTyaTKy, OTCIo4a W Ha3BaHWe 3TOro Hepo-
cTaTka — [4a/lbHO30PKOCTh.

PasHuua B pacnonoxeHuu Cet4aTtkn gaxe B npe-
Aenax 0AHOro MUITMMETPA YXE MOXET NPUBOAUTL K 3aMeTHON 6M30pYKOCTH
Wy 0anbHO30PKOCTH,

Jlioan, umesLIne B MONOAOCTH HOPMaNbHOE 3PEHWE, B MOXWIOM BO3pacTe

CTaHOBATCA [a/lbHO30PKUMU. 3TO 0OBLACHAETCH TEM,

HTO MbilLUBI, CKUMAKOLWWE XpycTanuk, ocnabesaiT m

CrNoOCcOBHOCTL akkoMoaauun ymeHsliaetcs. MNpoucxo-

AUT 3TO W M3-3a YNNOTHEHUS XPYCTanmka, TePSIOLLEro

CMocoBHOCTL CXxumMaThes. MoaToMy nsaobpaxeHue no-
ny4yaeTcH 3a CeT4yaTkom.

BAn3opykocTs M NanbHO30PKOCTL  YCTPAHAITCH
npUMeHeHnem fnH3. M3obpeTeHne 04YKOB ABUNOCK BEe-

Puc. 165. HegocTaTkn
3peHus

A nvkum 6narom gns nioaen, UMelwmx HegocTaTku
[ 3peHus.
_"'_[‘ Kakune xe nuH3bl cneayer NpUMEeHsiTL ANA yeTpaHe-
— - HWUA 3TUX HELOCTATKOB 3peHns?
-—L pre= Y 6nusopykoro rnasa usobpaxeHue nony4aercs
\/ BHYTPW rnasa ernepeau cet4yatku. Y1obbl OHO ne-
\ ) PEABUHYNOCHL Ha CEeTYATKY, HYXHO YMEHbLLUWTEL ONTU-
Puc. 166. Koppexius YECKY) CUNYy MNPEenoMnaiolWen cucTtemsl rnasa.
HEZIOCTATKOB 3PeHMs Ana  aTOro NPUMEHSRIOT  PacCevBaloWYI0  NIMH3Y
C IOMOINBIO JINHS (puc. 166, a).
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ONTUYECKYIO CUJTY CUCTEMBI AaNbHO30PKOMO rNasa HyXHo, HaobopoT, yeu-
NWTb, 4TO6bI M306paXeHUe NoNano Ha cetyarTky. s aToro NCrnonb3YIT cobu-
paloLwyo nuH3y (puc. 166, 6).

Utak, ons ucnpaeneHua 6nrM3opykocTi NPUMEHSIOT O4KWU C BOMHYTbIMU,
pacceuvBaloWwmmy nuH3amu., Ecnu, Hanpumep, YenoBek HOCUT O4KWM, ONTUYe-
ckasi cuna koTopbix pasHa —0,5 antp (vwnn —2 gnTp, —3,5 ANTp), TO, 3HAYUT, OH
6amn3opykuii.

B oukax Ans 0anbHO30PKUX a3 MCMONb3YIT BbiNykible, cobupalouue
NUH3bI. TakMe OYKKU MOryT UMeTb, Hanpwumep, onTuyeckyilo cuny +0,5 anTp,
+3 anTp, +4,25 onTp.

UTOIn MABbI

CAMOE = CBer — 5TO BHAUMOE H3JIyUYEeHHUE.

FNABHOE = HcrounukamMu CBeTa Ha3bIBAKT BCe Teja, KOTO-
PBI€ U3JIYyYAKT CBET.

* Eciu cBeT pacnpocTpaHAeTcA B OXHOPOAHON M
IPO3PAaYHOH cpeJie, TO OH PACIIPOCTPAHACTCA Npi-
MOJUHEILHO.

® ToueuyHBIM MCTOYHUKOM CBETA HA3BLIBAIOT CBETH-
[mieecs TeJio, pasMepsl KOTOPOro HAMHOT'O MeHbIIIe
paccTosHUA, HA KOTOPOM MBI OLleHHBaeM ero Jei-
CTBHE.

* 3aKOH OTpaskeHHMsl CBeTa: OTPAKEHHBIH Jy4 Je-
MHUT B TOH 3Ke ILIOCKOCTH, B KOTOPOH Jeskar ma-
NarONHuH JIyd ¥ NEePHeHIUKYIAP K OTParkaroliei
[OBEPXHOCTH, [POBELEHHBIA B TOYKE NaJeHus
Jyda.

Yroa oTpaskeHusa paBeH yIJIy OaJleHus:
Za=Lp.

®* 3aKoH NMpeJOMJIEHHS CBeTa: IPeJIOMJIEHHBINA Jyd
JIeXKUT B TOH e IMJIOCKOCTH, B KOTOPO# Jesxar na-
JAONHi Jyd U NEePHeHIUKYJIAD, TPOBELEHHEINA B
TOUKEe IDajeHHusda Jiyda K I'paHune pas3jeja [ABYX
cpen.
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OrHOmenue cuHyca yria nageHus K CHHYCY yria
OTpaskeHHus — BeJMYUHA IIOCTOAHHAS A JBYX
cpexn:

sin o

sin ¥y u

>

rhe rn — moKasaTesb IPeJJOMJIeHHU .

" MoKycHOe PACCTOSHME JHH3BI — 3TO PACCTOSHHE
OT JTUH3HL [0 e€ hoKyca.
H3zobpaxxenus, naBaemMble cOGMpPAIONIeil IMHB0M:
deiicmeumenvroe, YMEHbULEHHOE, NePeEPHY-
moe, ecJId NOpeAMeT HaXOAHMTCH 34 IBOWHBIM
dborycom: 2F < d;
delicmeumenvroe, yeeruiennoe, nepeséprymoe,
€CJIM IpeaMeT HaXOAUTCA Mexay (oxycoMm wu
ABOMHBIM hoxycom: F < d < 2F;
MHUMOE, NPAMOEe, YBeLUuYeHHOe, eCIU NpeaMeT
HaxoguTCA MeX 1y ()OKYCOM ¥ TUH30M: d < F,

NPOBEPb CEBS

218

. lIpamonuneiinoe pacnpocTpaHeH e cBeTa IOATBEPIK JAOT:

A. COJIHeYHBbIE H JIYHHEIE 3aTMEHHAA
6. BOBHUKHOBEHHE PaAyru

B. MUparXu B IyCThIHE

f. BCIBIIMIKHA MOJIHUH

. OnTuueckasi cuaa TUH3BI — 3TO!

A. BeJilu4nHA, 00paTHasA €€ GOKYCHOMY PACCTOSHHIO

B. IMHHA, BAOJb KOTOPOX PACIPOCTPAHAETCH DHEPIUA OT HC-
TOYHHKA CBeTa

B. paccrosHue OT JIHHS3HI 10 eé oryca

. BeIMYMHA, XapakTepHaylollasd CKOPOCTh paclpocTpaHe-
HUSHA CBeTa

. YroJs majieHus Ha ILJIOCKOE 3epKaJIo uaMeHucs ot 45 qo 60°.

Ha ckoJIbKO HBMEHHTCS yros Me Ay HaJaiolliM ¥ OTDaXKEH-
HBEIM Jy40oM?

A. ma 15°

6. Ha 105°



B. Ha 30°
I. He U3MEHHUTCH

Kakxue H3 MpeAcTaBIeHHBIX HA PUCYHKE JIMH3 ABJIAIOTCA CO-
OupanIuMu?

A. \ bB. B.W r.

)

V LA \

. Kakas m3 jMH3 HMeeT MaKCHMaJbHOe (POKYCHOE PacCTOHA-

Hue?

A. M B. B. r_ A
.3 N a e
W l l v

CseT B OOHOPONHOH NpPO3padHO cpejie PacIpOCTpPaHAETCH
IPAMOJIMHEHHO — 3TO:

A. 3aKOH OTPa’KeHUs CBeTa

b. 3aK0H OpeJOMJIEHHA CBeTa

B. 3aKOH NIPAMOJHHEEHHOI0 PACIPOCTPAHEHUA CBETAa

I. JaHHOE yTBEep)KJAEeHNe He ABIAEeTCH 3aKOHOM

1. Beinonaure 3anaawus, IpeJosKeHHBIE B 3JEeKTPOHHOM
OPHUJIOMECHH .

2. Ha caitre http://class-fizika.narod.ru Haaure TeCTHI IO
reme «CBeToBEIE ABJIEHAA» U IPOBepbTe cebd.



NABOPATOPHBIE
PAEOTDI

Uens padorst OnIpe1€INTH KOJIMYECTBO TEIIOTEI, OTAAHHOE ropaYeil BOLOH
M IIOJIyYeHHOe XOJOJAHOM mpu TerioobMeHe, B OOBSACHHATH
IOJYYEeHHBIH Pe3yabTar,

npusopst  Kasnopumerp, msmepurenbpuslii nuiueAp (MeH3ypka), Tep-
W matepuansl yromMeTp, CTaKaH.

Npumevanne Kasopumerp — npuGop, npuMeHAEMBIi BO MHOTHX OIIBITAX
110 TEeILJIOBEIM ABJIEHHUAM,

Kanopumerp cocTour u3 ABYX COCY/0B, pasfeJéHHBIX BO3-
AYIIHBIM HIPOMEXYTKOM. [[HO BHYTPEeHHEro0 cocyaa OTAeIeHO
OT BHEIIHEro mJjacTMaccoBoi mojcraBkoi. Takoe yerposcT-
BO I[I03BOJISAET YMEHBIIATH TEIIOO0OMEH COHepKHuMOro BHYT-
PEeHHEero cocy/ia ¢ BHeIlIHEeH cpenoi.

YKA3AHHA K PABOTE

1. Haneiite B Kanmopumerp ropsauyo sogy maccoit 100 r, a B cra-
KaH — CTOJBKO Xe XoJoaHOoi. MamepbTe TeMnepaTypsl Xo-
JIOJHOM U ropAa4deil BOALI.

Fopsauyio BOAY HY’KHO HAJIUBATEL BO BHYTPEHHUH COCY KaJIO-
pumMeTpa, BCTABJIEHHBINH BO BHELTHUH COCYI.

2. OcropoxHO BieiTe XOJOZHYIO BOAY B COCYA C Topsueif
BOJIOH, IIOMeIIaiTe TEPMOMETPOM IOJYYEHHYIO CMECh U H3-
MepbTe €€ TeMIepaTypy.

3. PaccumraiiTe KOJMYECTBO TEILIOTEI, OTAAHHOE ropAdeil Bo-
JI0¥i IIPH OCTBIBAHHUH [0 TEMIIEPATYPEI CMECH, ¥ KOJHUYECTBO
TEeILIOTHI, IMMOJYYEeHHOe XOJOMHOW BOAOW TIPH €€ HarpeBaHUH
JI0 9TOH 3Ke TeMmepaTyphl.
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PeayabTaThl M3MepeHUH W BBIYMCIEHUI 3anuimuTe B Tab-

JTUIY.
Hauans- Koanue-
JHIEeCTE
Macca wanTem- Tem- CTBO Tern- Macca  HawanpHan K:en n:::: @
- = *
ropsa nepa nepa JIOTHI, X010/ TemMirepa oTyIeREOS
qeit TYpa TYpa OTHaHHOE HOM TYypa XOJMOI- X aRmon
BOABI ropa4Yeil cMecH ropaues BOJBIL HOH BOIbI -
o = 5 BOIOM
m, Kr Boxas: £, t; °C BOIOM my, KT ty, °C Q,, I
°C Q, M AL

4. CpaBHUTe KOJHUYECTBO TEILIOTHI, OTAAHHOE ropsdYeil BOJOM,
¢ KOJMYECTBOM TeILIOThI, IOJYYEHHBIM XOJIOAHOHM BOJOMH,
¥ cIejiaiiTe COOTBETCTBYIOIIAA BRIBO/.

m ~ USMEPEHUE YﬂEﬂbHOH lennoémxocm
~ TBEPOOrO TEMA

Uens paoret OIpeIeIUTE YASNBHYIIO TEIJIOEMKOCTE METAJIAYIECKOr0 IHU-
JIUHApPA.

Npuéopw  CTaxaH ¢ BOJOH, KAJOPUMETD, TEPMOMETD, BECHI, TUPHU, Me-
W MarepHansl ma nIuuecKUi MAAWHADP HA HATH, COCY/ C TOpsiuei BOLOH.

YKA3AHUS K PABOTE

1. Haxefitre B kasopumerp Bogy maccoit 100—150 r xomuar-
HOI TeMnepaTypsl. FIamMepbTe TeMIepaTypy BOJBI.

2. HarpeiiTe nuIuHAP B cocye ¢ ropsadei Bojoii, Mamepsre eé
TeMoepaTypy (sTa remmeparypa u O0yaer HaYaabHOM TeMIe-
parypoi IUJIMHApPa). 3aTeM OIYCTHUTE ero B KaJOpHUMETp C
BOJOM.

3. Hamepb're TeMIIepaTypy BOJABL B KAJIOPHUMeETpPe IIOCJIe OIIYyCKa-
HAA OAJHHIPA.

4. C moMOIIbIO BECOB OIPEJEIUTE MACCY METAJIMYEeCKOro Iiu-
JHHApPA, IpeBapUTeIbHO OOCYIIINEB ero.
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5. Bce maHHBIE H3MepeHHI 3anUIIIUTe B TAOIUILY,

Macca Boabl H;:mia‘ ;-a Macca Hagansaasn Obman Temnepa-
B KAJIOPH- ml)) WMIHHIpa TemMmeparypa Typa BOJBI H
MeTpe My, KT Y lt °Cm My, KT uuanaapa t,, °C  nuamnapa t, °C
1

6. Paccunraiite:

a) KOJIMYECTBO TeILIOTHI @;, KOTOpPOe HOJydYHja BOJA IPH Ha-
I'peBaHHH:
Ql =ecymy(t — 1),
¢, — YAeNnbHAA TeIIO8MKOCTb BOJIbI;

0) KOJIMYEeCTBO TEeILJIOThI in OTOAaHHOe MeTaJdJIHYeCKHM IIH-
JIMHAPOM IIPH OXJIad{IeHU M

@y = comy(ty — 1),

€y — yAeJbHadA TEeILJIOEMKOCTE BEIeCTBa IMUAJHUHAPAa, 3Hade-
HHe KOTOpOf{ Hag0 ONnnpeneinThb.

3Has, 4TO KOJHYECTBO TEIJIOTHI, IOJVIeHHOe BOJAOH IpH Ha-
rpeBaHWM, PABHO KOJIMYECTBY TEIJIOThI, OTAAHHOMY IIH-
JUHADPOM IPH OXJIAXKAEHUH, MOKHO 3allMCaTh:

Q, =@y, mmm cymy(t — t;) = comy(t, — £).

B nosyueHHOM ypaBHeHWH HEHM3BECTHOM BeJTHIHHON ABIAET-
cymq(t —ty)
my(ty — 1)
B YpPaBHEHUE 3HAUYEHHUSHA BEJIMUMH, M3MEepPeHHBIX Ha OIBITe,
BBIUHCIIUTE €y — YAESAbHYIO TEIIOEMKOCTE BEIIEeCTBa, U3 KO-

TOPOTO M3roToBJeH muaIuEAp. CpaBHHTE €€ ¢ TaOJIMYHBIM
3HaAYeHHeM.

cA yheTbHAasd TEILIOEMKOCTD Cy; Cp = . Ilopcrasus

Uene paGoTtel HBMGPHTB BJIAXHOCTL BO3AVXAa.

Npu6opst  IICHUXPOMETP WJIA TEPMOMETP, CTAKaH.
M MarepHansi
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Mpumeyanue

[+

(2

Ecau B Ki1acce HeT Icuxpomerpa

C momoI11b10 JTa00paTOPHOTO TEPMOMETPA ONIpeleIuTe TeMIIe-
parypy Bosayxa B KJjacce. Pe3ysbTaThl H3MepeHH i 3auiu-
Te B TAOJIHILY.

Pesepsyap aToro xe TepMoMeTpa obmMoTalTe KYCOUKOM TKa-
HM, KOHEI[ KOTOPOif OMyCTHUTE B CTAKAH C BOJOM.

TeMnepaTypa BOAbI B CTaKaHe W BO3AyXa B KOMHATE JOJYKHA
OBITH OJJMHAKOBOI.

Kak To/nbKO MpeKpaTuTces MOHHUKeHUe TeMIepaTyphl, 3amu-
LIMTe NOKA3aHuA TepMomeTpa ¢, B Tabauny.

HajiguTe pasHOCTh MOKA3aHHUH CYXOI'0 M BJIAMHOTO TEepMO-
MeTpoB At,

Ilo 3HaveHuaM ¢ U Af 110 ICUXPOMETPHYECKOM Tabnauile Ha-
JHTEe OTHOCHUTEJIBHYVH) BJAMHOCTL BO3AyVXa (p.

Ecnu B K1acce eCTh ICUXPOMETP
3anumuTe B TAOIUIY IMOKa3aHUA CYX0r0 TepMOMeTDPa.

CHuMHTEe IOKAa3aHHS BJIAXKHOI'O TEDMOMETpPAa M 3allUINNATE B
Tabauny.

OmnpepennuTe pasHOCTh IIOKA3aHUU CYXOro W BJIAXKHOTO Tep-
MOMETPOB Af.

ITo ncuxpomerprdecKkoi Tabiiyile HAUAUTE OTHOCHUTEIBHYIO
BJIAYKHOCTD (.

t At @

IMenxpomerpuyeckas Tabauna

PasHoCTh DOKA3aHHM CYyXOT0 H BJIANHOTO TeEPMOMETpPOE, °C

IMoxazarus
CYXOTO TepMo- 0 1 2 3 4 5 6 7 8 9 10

metpa, °C

OTsOoCHTeNBHAS BIAKHOCTE, %

100 8 63 4 28 11 — — — — —
100 8 70 56 42 28 14 — — — —
100 84 68 61 35 2D Emipmahis & =
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Oxonvarue maba.

PasnoeTs MOKa3aHWif CYX0Oro M BJIAKHOIO TePMOMeTpoE, °C

Ioxkazanun
CYXOro TepMo- 0 1 2 3 4 5 6 7 8 $ 10
merTpa, °C
OrHOCHTeNbHAA BIAAKHOCTE, %

6 100 86 73 60 74 3 23 10 — — —
8 100 87" "I TMar 5 407 288" 'Y — -
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 ''7T3 6O 06749 41 34 27 20
20 100 91 83 71 66 59 51 44 37 30 24
22 100 92 83 76 68 61 bH4 T4 40 34 28
24 100 92 84 77 69 62 56 49 43 37 31
26 100 92 85 78 71 64 58 51 46 40 34
28 100 93 85 78 T2 65 59 53 48 42 37
30 100 93 86 79 T3 67 61 bH55 S50 44 39

'CBOPKA 3/IEKTPUYECKOW LIEMU U UBMEPEHUE
f-muqu B EE PA3/IMMHbIX YYACTKAX

Uens pabotei ¥ OEITUTHCS HA ONBITE, YTO CHJIA TOKA B PA3JHYHEIX TOCIE0-
BATEJbHO COEUHEHHBIX YUACTKAX eI OJJMHAKOBA.

MpuGopsi HcTouyHWK MUTAHWA, HU3KOBOJbTHAA JaMIIa Ha TOJICTABKe,
W maTepuansl y 104, aMIepMeTp, COeAHHUTEeIbHbBIE IIPOBO/IA.

1. Cobepure mens no pucyHky 167, a. Sanumiure nmoxasaHWe
aMepMeTpa.
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Puc. 167

2. 3areM BKJIOUHMTE aMIlepMeTp TaK, KaK NOKasaHO Ha PHCYH-
ke 167, 6, a moroM TaK, Kax Ha pucyHke 167, 8.

3. CpaBHHUTe BCe TONyYeHHBble NOKasaHuMA amnepmerpa. Cne-
JauTe BEIBOA.

4. HapmcyiiTe B TeTpaau cXeMbl cCOefUHeHU A Npubopos.

Buumanne!  HeJb3A NPHCOEIUHATH aMIIEPMeTp K 3a)KMMaM HCTOYHHUKA
6e3 Kaxkoro-Tub60 MPUEMHHKA TOKA, COEJHHEHHOIO IIocie-
noBaTelbHO C aMmmepMerpoM. MOXHO HMCIOOPTHTL amiep-
merp!

Uens paGoTbi HSMGDHTB HAUOpSXKeHUe Ha y4JYacTKe Ienn, CcOoCToAlleM H3
ABYX IMOCJIeJOBATEJIBEHO COeIMHEHHBIX Pe3rucToOpoB, U CpaB-
HUTH eT'0 C HAapAXKeHHeM Ha KOHIIax KamIgoro pPe3HCTODA.

Npu6opsi HCTOYHHMK NUATAHUHA, PE3HCTOPH! — 2 IMT., HU3KOBOJLTHAS
W matepHanbl ;1 qanv11 Ha MOACTABKE, BOJLTMETD, KJOY, COeAUHHUTEJILHBIe

OpoBOgAa.
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YHA3AHUA K PABOTE

1. Cobepure 1ems U3 HCTOYHHKA TUTAHUA, PESUCTOPOB U KJIIO-
4a, COeJMHHUB Bce NpuOOPBI mOCIENOBATENBHO. SaMKHUTE
eI,

2. MaMmepbTe HanpskeHUA U,, U, Ha KOHIIaX Ka*XJ0r0 Pe3uc-
Topa u HanpsxeHue U Ha yyacTKe LeIId, COCTOATIEeM U3 ABYX
Pe3uCTOPOB.

3. BeluMCIHTE CyMMy HaNpPHKEHHH U, +U, #Ha 0Boux pesu-
CTOpax M cpaBHUTE €€ ¢ Hanpa:kennem U. Cuenaiite BEIBOZ.

4. HauepruTe cxemy co6paHHOII BAMM IENM ¥ MOKAMKUTE HA
Hel, KyJa HONKJIOYAETCS BOJILTMETD NPU M3MEPEeHUHU Ha-
OPAKeHUA Ha KaXKJAO0M De3HCTOpe M Ha JBYX De3UCTOpax
BMecCTe,

AononHUTENbHOE 38JlaHKe

H3amepbTe HANpAKEHUE HA MTOTIOCAX MCTOYHUKA NUTAHUA U
Ha 3aKuMax Jamnbl. CpaBHUTE 3TH HANDAKEHHAA.

Uens pa6otet Hayunrhca mOIb30BATHCA PEOCTATOM JJIA UBMEHEHHS CHITBI
TOKA& B IIeIH.

MpuGopsi Hcrounuk mnuraHus, MOJ3YHKOBRIH peocrar, aMIIepMeTp,
¥ MaTepuankl ¢ mo4, coeAMHUTEIbHBIE IPOBOA.

YHA3AHUSA K PABOTE

1. PaccmoTpuTe BHHMATEJIbHO YCTPOHCTBO PEOCTATA M YCTAHO-
BHTE, NMPHU KaKOM IIOJIOXKEHHH MOJI3YHKA COIPOTUBJIEHUE
peocraTa HauboJblee,

2. Cocrasbre nens (puc. 168), BKIOUNB B HEé HOCJIef0BATEb-
HO aMIepMeTp, peocTaTr Ha IIOJHOEe COIIPOTHBJICHUE, HCTOY-
HUK NUTAHUA U KJI0Y,

3. 3aMKHUTe Ilenb ¥ OTMEThTE IOKa3aHue aMIuepMeTpa.
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Puc. 168

BrHumanune!

Lene pa6GoTbl

MNpubopbl
W mMarepuanbl

VMeHBIIaTEe COMPOTHUBJIEHKAE PE0oCcTaTa, NJIaBHO U MeJIEHHO
nepeaBUras ero ION3yHOK (HO He J0 Koumal). Habuonaire
3a MOKAa3aHUAMM aMIepMeTpa.

ITocsie aToro ysejuuuBaiTe COIPOTHBIEHNE peocTaTa, 1epe-
JBUTas [OJBYHOK B IPOTHBONOJIOMKHYIO cTopoHy. Habuio-
naiTe 3a NOKa3aHUAMHA aMIIepMeTpa.

PeocTaT HEeJIb35 IOMHOCTHIO BEIBOAUTE, TAK KaK CONIPOTHBIE-
HUe ero IIpH 9TOM CTAHOBUTCH PABHBIM HYJIIO, ¥ €CJIH B IETTH
HeT APYTUX NPUEMHHUKOB TOKAa, TO CUJIa TOKA MOMKET OKa-
3aThCHA 0YeHb DOJABIIION K AMIIEPMETP MCIIOPTHTCA.

W3MEPEHMUE COMPOTUB/IEHUSA MPOBOAAHWUKA
MPU NOMOLLUM AMNEPMETPA | BONTMETPA

HayuyuThCs M3MEPATH CONPOTHBICHHE NIPOBOAHUKA IPH IO~
MOIIIH aMIIepMeTPa ¥ BOJLTMETpa. ¥ 0eiuThCA Ha ONEITE, UTO
CONpOTHBIEHNE TPOBOJHUKA HE 3aBUCHT OT CHJIBI TOKA B HEM
M HANIPSKEHUA Ha ero KOHIaX.

HCcTOUHUK MUTAHWS, HCCJIeyeMblid IPOBOAHUK (Heboabiuas
HUKeJIWHOBad CIApAaJb), AMIepMeTp U BOJILTMETD, peocrar,
KJII0Y, COeUHUTEeJIbHBIE IPDOBOA,

YKASAHUA K PABOTE

1.

- R

CobepurTe menb, COEAUHMB IOCIEOBATEIbHO HCTOYHUK ITH-
TaHUA, AMIIEPMEeTp, CIIUpPaib, PeOCTAT, K.

HamepbTe CUJIYy TOKA B LIEIIH.
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3. K KoHDaM HceIeAyeMoro NpoBOAHNKA IPUCOSTHHUTE BOIELT-
MeTp ¥ U3MepLTe HAIIPAYKeHNUe HA [IPOBOAHUKE.

4. Cmomomisio peocrara U3MeHHTE COIIPOTUBICHUE IIEMH | CHO-
Ba M3MepbTe CHJIY TOKA B [elIM U HalpAKeHUe Ha Ucclefye-
MOM IIDOBOAHUKE.

5. Peayabrarsl maMepeHui 3aHecHTe B TabIuILy.

N:onsrra  Cua Troxa I, A Hanpsoxenne U, B Conporusaenue B, Om

6. Hcnonbaysa saxon OMa, BEIMUCIUTE CONPOTUBICHIE IIPOBOJ-
HHUKA 110 TAaHHBIM KaXJ0T'0 OTJEeJbHOr0 U3MEepeHUA.

7. Pe3ynbTaThl BHIUMCIEHUH 3aHECHTE B rabauiry.

M3MEPEHUE MOLLHOCTU U PABOTbI TOKA
B 3/IEKTPUHECKOU NAMNE

Uens padotsl Hayunrecs ompesensTs MomaoCcTs M paboTy TOKA B JaMme,
HUCHOJIB3YHA aMIIepMeTp, BOJLTMETP U Yachl.

Npusopst  MICTOYHMK MHUTAaHMA, HUBKOBOJLTHAA JJAMIIA HA MOACTABKE,
H MATOPHATY BosTETMeTD, aMmepMerp, KJ0Y, COeMHMTENIbHBIE IPOBOJA,
CeKYHAOMeD (I Yachl C CeKYHAHOM CTPeIKOH).

YHASAHWA K PAGOTE

1. CobGepure mens M3 UCTOUHUKA TUTAHUS, JTAMIILI, aMIoepMeT-
pa ¥ KJio4a, COeAMHUB BCE ITOCIeIOBATENbHO (CM. puc. 68).

2. HamepbTe BOABTMETPOM HAIPSAKEeHHE HA JIaMIIe.

3. Haueprure B TeTpanu cxemy coOpaHHON IeNH M 3aMHIIATE
IoOKasaHusA npudopos.

4. BrpluHCIHTE MOITHOCTH TOKA B JIAMIIE,
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5. 3aMeTnTe BpeMsi BKJIOYEHHS M BBIKJIIOUEHHA JIaMIIBI. Ilo
BpeMeHH €€ FTOPeHHd ¥ MOIIIHOCTH OIIpe/ieIuTe paboTy TOKa B
Jamne,

. IIpoBepbTe, COBIAAAET JIM [OJy4eHHOE 3HAUEHHE MOIIHOCTH
¢ MOII[HOCTEIO, 0003HAUEHHOM HA JlaMIIe. Ecnu 3HaueHHUA HE
CcOBHAJAIOT, 00'bACHUTE IPUINHY DTOTO.

| CBOPKA 3NIEKTPOMATHUTA W WCTIbITAHUE.

© " ErO JEWCTBMS _

Lieas paboret COOPATH BIEKTPOMArHHT M3 TOTOBBIX nerajeif ¥ Ha ONBITE
IPOBEPUTH, OT YEr0 3aBUCHUT €I0 MATHUTHOE AeiicTBHe.

NMpu6opss  VICTOYHWMK IIMTAHUS, PEOCTAT, KJIIOY, COEAMHUTENLHBIE ITPO-
W matepuansl goa . KOMIAC, AETAH AJIA COOPKY SJIeKTPOMAranuTa.

YKA3AHWA K PABOTE

1. CocraBpTe SJIEKTPHUYECKYIO IeNb M3 MCTOYHHKA NHTAHMA,
KATYIIKH, PEOCTATA M KJI0Ya, COe/[MHUB BCE I10C/Ie/I0BATE "
HO. BaMKHHUTE Liellb U ¢ IOMOIIBI0 KOMIIaca onpeaeiuTe Mar-
HUTHBIE MOJIOCHl Y KAaTYIIKH.

2. OTogBMHBTE KOMIIAC BAOJb OCH KATYIIKHM HA Taxkoe pac
cTOAHME, HA KOTOPOM AeficTBYe MAarHUTHOIO II0JIsi KaTyIKHI
Ha CTPEJKY KOMIlaca He3HauYMUTeJIbHO. BeraBbTe KeJe3HBIN
CepAeYHHUK B KATYIIKY ! npoHabaojaiiTe feiicTBHE deKTPO-
MArHHTAa Ha cTpeiakry. CrenafTe BEIBOA.

3. MamensifiTe ¢ IOMOILIbK peOCTATA CHJY TOKa B IENH U Ha-
paropaiiTe feficTBHE DJIEKTPOMATHUATA HA CTPEJIRY. Cpenaiite
BBIBOJ.

JononHWTENEHOE 3aAaHNE

Cobepure Ayroo6pasHelii MAriuT H3 FOTOBBIX neranen. Ka-
TYIIKK 3JIEKTPOMATHHUTA COeAMHUTE MEXAY coboi1 ocaeno-
BATEJILHO TAK, YTOOBI HA UX CBOOOAHBIX KOHIAX IONYIHIHCH
pasHOMMEHHBIE MarHUTHbLIE TIOJIOCHL. IIpoBepbTe IMOJIOCHL C
nomonibio KoMnaca. OnpezesuTre ¢ MOMOIbIO KOoMIaca, rjie
paCIOJIO’KEH CeBEPHBIH IOJII0C MArHUTA, & T — IO HBIHN.
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HUE 3JIEKTPUMECKOIO ABWIATENS

Uens pabotet O3HAKOMUTHCH C OCHOBHEIMHM [JeTaJIAMHA SJIEeKTPHUYEeCKOro
ABHTaTeJIA MOCTOAHHOI'O TOKA HA MOJEJIH 3TOr0 ABHIraTemns.

NpuGopsi  Mojiesb a1eKTPOABUraTeNIS, HCTOYHNK TUTAHUS, KJIO4, CO-
" MaTepHank! e TMHUTeNbHBIE IPOBOAA.

YKA3AHUS K PAGOTE

1. Ioxxiuwuure K MO 3JIEKTPOJBUIATE S UCTOUHUK IIHTA-
HUA 1 IpUBEZUTE ero Bo Bpamienwue. Ecan geurarens ve pa-
Ooraer, HAHAWTE IPUYMHBI U YCTPAHATE UX.

2. Hamenure HampasJ/IeHHe BPallleHUdA IMOJBH¥KHOMI YACTH 3JIeK-
TpOABHUTaTeNId, HMBMEHUB HalipaBJieHHEe TOKA B IIenH.

Npumeyanve lloaBYMIKHAA YACTH 316K TPOABUraTE s HA3BIBAETCH SIKOpeM.
SJIEKTPOMATHMT, CO3JAI0IINii MATHUTHOE [ONe, B KOTOpOM
Bpamaercs KOPb, HA3bIBATCHA WHOYKMOpoMm.

Uens pa6orss HayunThes mostyuats pasnuunbie ©300paskeHUs P TTOMO-
i cobuparomei AUHSHI,

NpuGopsbi Cobuparomas n1uH3a, sKpaH, JaMma ¢ KOJIIIAYKOM, B KOTO-
" MaTepHaNk! pom cesaHa NIPOpess, UBMEPUTEIbHASA JTeHTA.

1. Ilpy moMomy MMH3HI IOJMyYNTe U306parXkeHNe OKHA Ha 9Kpa-
He. MlaMepbTe paccTosHEE OT TMHSEI O H306PAKEHEA — BTO
Oyaer npubauanuTeabHO POKYCHOE paccTOsHUe TUHAL F, OHO
Oyner usaMepeHO TeM TOUHee, YeM AAbIIE HaXoJHUTCHA 3KpPaH
OT OKHA.

2. IlocnenosarenbHO pacmosaraiiTe JTaMITy Ha pasIMUHEIX pac-
CTOAHMAX d OT IMH3KI: 1) d < F; 2) F <d < 2F; 3)d > 2F.
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Kasxaerii pa3 HabmiogaliTe moJTy4eHHOEe HA 3KpaHe nzobpa-
JHeHue HpOpBSH JIaMIIbI.

3. CpaBmure Ka)xkaoe wusobparkeHue C u300paKeHUAMH Ha
pucyakax 158, 159, 160.

4. Banummwure B TaOIHILY, KAKUM OyZeT 1300parKeHue B KaXa0M
W3 YKA3aHHBIX CIIy4daes.

DoxrycHOR Paccrosane OT JaMIThI Bug

b OIIBI ;
N onman paccroaaue F, em o auH3EI d, CM n300paKeHEna

5. ChopmynupyiiTe ¥ 3aIMIINATE BBEIBOJ O TOM, KAK MEHAETCH
uzobpaskeHue MPOPe3n Ha KOJNadke JaMIlbl IPU y/aleHun
npeamMeTa (JIaMIbl) OT JTNHBEL.

AononHUTENEHOE Jaganne

[MoMecTHTe JaMIy NMPUMEPHO Ha JBOWHOM (OKYCHOM pac-
cTOAHUHM OT NuH3bI. [lepemelnasd aKpaH, NOJYy4YHTE Ha HEM
u3obpakenne, paBHOe IIPOPe3y JaMIbl (OHO OyzeT medcTBH-
TeJIbHBIM M nepeBépHyTbiM). Crerxka mepeAaBHras JiaMmiy #
skpaH, gobeiiTech HanboJee YETKOrO M300paKEHUA NPOPe-
3u. B aTom cayyae u JjaMia, ¥ 9KpaH OyayT HAXOAHUTBCA B
nBoitHOM (okyce NUH3EI. Berauciure POKYCHOE PACCTOSHNE
M ONTHUYECKYIO cuy JuH3bl. Cobupalomias JuH3a Za€T pas-
HoOOpasHule u3obpakenusa npeamera. [IpuBeauTe TpUMEPHI
HCIIOJIB30BAHMNA PA3HBIX BUAOB N300paKeHUHA.
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NPEAMETHO-UMEHHOW YKA3ATE/b

A

ArperaTtHoe coctoaaHe 36
Axrxymynarop 97
AxxoMopauusa rjjasa 214
Amnep A. 108

Amnep (egnHuLAa cHIBI TOKA) 108
Amnepmerp 110

Anomanusa MarEUTHAA 177
Artom 85

B

Bruasopykoctes 215
Bpuz 17
Bypu mareutebIe 177

Barr (equnuia MomaocT) 145

Baaumoneiicrene maraurTos 175

— IPOBOJHMKOB ¢ TOoKOM 108

— TeJl, HMeHIIHX 3JeKTpDHYEeCKHEe Eﬂpﬂ‘
oer 76

Boasra A. 115

BousbT (egMHMLA HANIPpAXKeHHd) 115

BonnTmerp 117

BnaskHocTh Bo3gyxa abcomorHaa 57

— — OTHOCHTeNnbHas 57

r

TaapeanomeTrp 104
T'emepaTop aneKTpHYECKOro ToKa 99
T'urpoverp 58

— BOJIOCHOH 58

T'urpoMeTp KOHJeHCALMOHHLIH 58
I'naa 213

A

JaneHo30procTE 215

JBurarens BEYTPeHHETO CrOpaHusa 64
— Tennaosoi 64

— preKTpuyecKuil 183

HBuxerue reniosoe 4

HeiicrBue Toxa Temiosoe 103

— — XxuMHuYecxoe 104

— — marauTHOoe 104

Huontpus 208

JuanexTpuk (nzonAarop) 91

swoyne k. 150

Ilxovyas (equawnna paboret) 143
JenuMocTs 3eKTpHYeCKoro sapaga 83
Huon 94

3

3azemnenue 90

3axon Oma 125

— Ixoyna—Jleana 150

— oTpaykeHus ceetra 197

— NpeloMIIeHHsA cBeta 204

— COXPAHEHHs M NpPEeBpPAINeHUA SHep-
run 33

— COXpaHeHuA SMEeKTPHYECKOr0 3apsda-
Ha 88

3aMBIKAHME KOpOTKOoe 160

Bapag aneKTpHYecKul 75

— — OTpHIaTeTbHEIH 77

— — OOJOMKHTENLHBIH 77

—Axapa 85
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3aTrMeHue colHeYHOe 190

— nyHHOoe 190

3BéanHbli rog 193
SoauaxansHble co3Besaua 193

#

Hanyuenne 19

— BUANMOe 187

Hou 86

Wodde A. D. 84

Henapesane 48

WeTouHAK 9IEKTPHYECKOro Toka 96
— ceera 187

— — To4yeyHbIHl 188

— — eCTeCTBEeHHBIH 187

— — NCKYCCTBEHHBIN 187

K

Kanopua 23

Kunenue 54

KonugecTro TermnoTsr 22

— aneKTpH4yecTBa 109

Konpescarop 151

Konpexnus 15

— BBRIHy#JeHHan 15

— ecTecTBeHHaas 15

Hongercauna 52

Koab@dunueHT nones3Horo geicteud 69
Kpucrannauaanusa (oTeepaesanne) 39
Kyaor III. B84

Kynon (enMHMIA 2IeKTPHYECKOr0 3ap#-
na) 84

n

Jlamna HakaTuBaHUA 156

— aHeprocbeperamomas (JIOMHHECIEHT-
Hax) 157

Jlenny 3. X. 150

Jonerure A. H. 157

JIusza 206

— cobupamomas 207

— pacceuBaroman 207

Jlyvu oTpaxkérmnIit 196

— nagamui 196
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Jlyq npesjoMnénsbiii 203
— cBeTOBOI 188

MarsuT nocTosHHERIE 173

MarauTHoe nojse 166

— — Bemun 176

— — KaTYIIKH ¢ TOKOM 169

— — TOCTOAHHOTO MaruuTa 175

— — npAMoOro Toxka 167

MarauTHsIE JTHHUH
nons 167

Mangensmram JI. M. 102

Munnukes P. 84

MoOILHOCTE 3JIEKTPHYECKOrD ToKa 145

Muumoe usobpasesne 199

MATHUTHOTO

H

Hanpasiesune anekTpHueckoro Toka 106
Hanpsasenue saekTpadeckoe 113
Heiitpoa 85

0

OmTI. 125

Owm (eAMHUIIA CONPOTHRIEHNUA) 122
Onrnueckasn cura AUH3R 208

— OCh THH3RI 206

Onruueckaa OJIOTHOCTE cpeasl 202
ObOpaTHMOCTE CBETOBRIX JTyueit 197

IManmanexen H. [I 102

ITap HaculmeRHBIH 50

— HeHACKIINIeHHLIH 50
ITapooGpasosarme 48
Il1aBnenne 38

IL1ockoe sepkano 198
IlokazaTens nperoMmieHus 204
ITonynposogEuKk 91

ITonyrers 190
IlpenoxparnuTens nraBxuit 160
IIpoBogrmk 91

R



IIporon 85
IIpenommnenne creTa 202
Ilcuxpomerp 58

P

Pabora sanexrpuueckoro toka 143
Peocrar 133

K

Cuna Toka 107

Cuna marauTHas 165

— BJIeKTpHuecKas 81

CoepnHerne NPOBOAHHKOE MaAPAJJICIIbL-
HOoe 138

— — [ocjefoBaTelbHoe 136
CoIpoTHRIEHHUE DIeKTPUYecKoe 122

— yheasHoe 128

Cxema 100

CuéTyMK dJIeKTPUYECKOM aHeprun 147

T

Teno amopdhroe 42

— KPHCTAJITHYecKoe 42
Temneparypa 3

— kunesus 55

— KpHcTaJausamun 39
— nyasjgeaus 38
Tenr 189
Tennonepenaua 10
TennonposogHocTs 11
Tepmoc 21
TepmoanemenT 96
Tok anekTpuueckuit 95
Touka pocer 58
Typbuna napoeas 68

D

Dapan (eAMHULA 3JIEKTPOEMKOCTH) 154
PoroanemenT 96

doroaddexr 96

Doryc muH3El 206

PoxycHOe paccToAHUE TUHBE 207

Yy

Yarr [Ix. 64

Vron nagesna 196

— orpaxeHua 196

— npenomnesud 203
YpaenbHaA TENJIOEMKOCTE 24
— TelioTa cropasusa 30

— — maaBJjeHus 43

— — napooOpasoBaHuA 60

u

Ilens snexTpuueckas 99
Y

YacrHOe 3aTMeRWe 191

3

Smucon T. 157
DnexTpu3anua Teax 75
JneKTpUdecKoe moae 81
daexkrpony 97
JaekTpoMarsurT 170
Dnextpon B84

— cBobogHEI 88
OneKTpocKon 79
SnexTpomerp 80
DJIeMEeHT MJIbBAHMYEeCKHH 97
OHeprusf BHYTPEHHAA 6
— KHHeTHUecKas 5

— noTeHUHaNbHaA 5
— KOHJleHCcaTopa 156
OKIMOTHKAE 193
DneKTpoéMKOCTE 154
Opcren X. 165

A
Hapo aroma 85

Axobu B. C. 184
fxops gBurarensa 183



rMABa 1

§1
§2
§3
§4
§5

§7
§8
§9

§10
§11

§12
§13
§14

§15
§16
§17

§1s8
§19

236

TEMNNOBLIE ABJEHUA
TennoBoe ABHKEHHE. TEMITEPATYDA .. vovvvivinrinninnnaisnnnanns
BHYTDEHHSAA SHEDTHA +..vuvriernrnrasanssnsnsssnsnns T,
Cnocobsl M3BMeHeHN s BHYTPEHHEH 9HePIrur TeNla .......... SRR
ST TOTIPOBOIHOCTD < x s« v 's s v7ard 3w wa s w08 s & a0 657 0 o R 8 80 5
Konsernous ....... 1 8 B A A TR R e B A TR AT
3T0 NKOBOMNbLITHO...
MpuMepbl KOHBEKLMM B NPHPOAE MTEXHUKE .. .o vvvrennrnrnnns N
7 e (=0 % £ e
3TO NMOBOMNBLITHO...
TEOMOE 5 s s s e s e S e B e S R
Tennonepenaya U PACTHTEALHBIA MHD ... .vvvrruraeernensseasersinssesrenn
KoanyecTso Tenaorsl. EAMHUIB KOJHYECTBA TEIJIOTHL ...vveveren..
VaeabHAA TENTOEMKOCTD ..ovvvveenrnannnennes A S
PacuéT KOJIMYeCcTBa TeILJIOTEI, HeoDXOAMMOro 1714 HArpeBaHU A Teja
HMJIM BBIJEIHEMOTO UM IPH OXJIAMIEHIM & o 0vvverrnnrnrenensuansnsnns
OHEepPrus TOIJIHBA. ¥ AeJbHAA TEIJIOTA CTOPAHHEA .....ovvvan.nn. e
3aKOH COXpPaHEeHNS U IPEBPAIIEHNA DHEPTHH B MEXAHUUECKHX
¥ TEILJIOBBIX HMPOIECCAX ..uvurrnenneranasnsnseensnsens A s
3T0 NKOBONbLITHO...
Hcnonb3oBarne aHEPrUM CONHUA HA 3EMIE ... ovviniriiercnsrssnssssassannns
ATrpEeraTHbIE COCTOAHUA BEIIECTBA . ....cuornrunerernennsanensunesnsnns
IlnaBieHHe U OTBEPAEBAHHE KPHCTAIHYECKHX TEI «\vvvnruuernenns
I'pad¥uK NIaBlIeHNAA ¥ OTBEPACBAHNSA KPHCTATIHYECKHX TET .......
3T0 NKOBONLITHO...
AMopdHble Tena. NMnasneHne aMopPOHLIXTEN ..o vevvrierennnns [ ——
YaensHas TeJIOTA TIABIEHHI . ..urrerennerenenneneneenssenaasesenens
HWcnaperne. HackIIE@HHEBI M HEHACKIIEHHBIH TAP .. ..ooovuenonnnn.
ITorsnomenye 9HEPIUH OIPH UCIAPEHHUH KHUAKOCTH
¥ BBIZIeJIEHNE €€ TTPH KOHASHCATIHH TAPA « .. vvventrrereriiinianerasnans
B L%~ a0 (1) 2 07 (R e e T TP TV S O URRN
BuaskrocTs Bosayxa. Criocobbel onpegeleHUA BIAKHOCTA
10T Bi 1< L RO, e

0 o w

11
14

17
i8

20
21
21
24

26
30

32
35
36
38
40
42

a7

51
53

56

SIS SIS ———————— PR STRPTISSI



§20
§21
§22
§23
§24

ViaensHAA TennoTa napoobpa3oBaHUA U KOHAEHCAIIUH ..... RN
Pabora rasa ¥ Iapa OPH PACIIMPEHMM . ...vuviuenrarrnansarararnsssnns
I BuTaTe b BHYTPEHHETO CTOPAHMA . . .vuiuirainiiieniransnsaianinansas
ITapoBad TYPOMHA ...covvvenvrinannnes R e AR R
KILIL TEeITOBOTO ABHTATEIS .. 00vveerssnsscsassnssasanssssnssssassnssns

UTOTI TAABD .o vmisanaiimiie i vis s dmvincaiveedin e s suisivn sdasisaies s s

ANEKTPUYECKUE SIBNEHWA

§26
§27
§28
§29
§30
§31

§32
§3s
§34
§35
§36
§37
§38
§39
§40
§41
§42
§43

§44
§45
§46

§47
§48
§49
§50
§51
§52

OneKTpHUsanuA TeJ IPH CONPHKOCHOBEHUH.

BaauMogeiicTBIe 3APHMKEHHBIX T . .vuvutrnenerrannararasarsaransnses
DI T DO C RO e e g o S 0 Al G A S oS0 W R SR TSR R i
DACHTDIRTLCIOC TIOTIE. | iarsgsaiirs:ae: a5 i i e s a7 55 o
e TAMOCTD 3JIEKTPHUECKOTO 3APAJA. DIEKTPOH . .vurrrnrrnrrrerrnis
CTDOCHIG AITONIOR  -u.aisvricoraic i s s/ whais sl w08 Saliie 3/ efs s AR ki
OO0 BACHEHNE JIIEKTPHUECKHX ABICHUI ..oivvvuiiinrnnrinnreneinnnnn,
IIpoBOAHUKH, IOJYIIPOBOAHUKY U HEIIPOBOAHNKH 3JeKTPAYECTBA
370 NOBOMbITHO...

TIONYAIDOBORARARN < o womss s i maa s e s e R B s w e S s A
dnexTpHUeCKH TOK. MICTOUHUKH 3EKTPUUECKOTO TOKA +.uvnvvnnn..
ONeKTPHYECKAA MENE W €6 COCTABHBIE HACTH .....vvvneiiassianssnsnss
ONEKTPHUECKHIMN TOK B METAJIIIAX . ..uvvevnernsarennensononssnenesenses
IefiCTBHSA BIIEKTPHIECKOTO TOKA ..vuvvnvnenracnrnsisnsnsoasnensnannnns
HanpaBleHHE 3JIEKTPHYECKOTO TOKEA . ..vuvrinaurnirinnnmasariiianenss
Cuia TOKA. EMEHUAIET CHIIBI TOKA «..vovveneereorrenssssssseasssasssssns
AnnepMeTp. IBMEPEHME CHIIBI TOKA ...vuvrrnenrnennonarsoreonanenenes
SNeKTPHYECKOE HATIPHMEHIE ... .vuenirrrnerraeaiseesnnatiornonsnssenes
EXVITIEE EATIDEIROIIIIS v msimsoiownines e s o/mmie s o 6 o250/ alas 9406 644
BonsTMeTp. FaMepeHHe HATIPAMKEHMA «.uutvrirniiinaniiirnrnniiirns
3aBUCHMOCTE CHJIIBI TOKA OT HATIPHAMKEHMA . ..uvvniuirranriiinensiiinns
DNeKTPUYLCKOE COIIPOTHURIIEHIE TPOBOJHUKOB.

BT EATED COTIDOTIRITOEIE 0 o cs o bin oim mieswis aboscsis i oo s oaam s 8 e s (i
SaKoR OMAa AT YUBCTRA IEITH . ...cuiusessissimasnasonssssasnssss T
Pacu8T cCOMpOTUBIIEHNUSA NMPOBOJAHUKA. ¥ /IeIbHOE COTPOTHBJIEHHE ..
IIprMepr! HA PACUET CONMPOTHUBIEHUA NPOBOJHUKA, CHJIbI TOKA

M BTEERSEBRIIREL. <. vvuiisavatirare e oviioshcsm i e S b s S b e
e L L e
IlocnepoBaTeIbHOE COEAMHEHHE IPOBOMHUKOB ...vvvererninenrnnn. .
IlapanienbHOE COSAUHEHME TPOBOIHMKOB ... .uvreenereeneenaanannenns
PaboTa 5IeKTPHYECKOT'O TOKA « . .vvvvvriirntriarnrnssasnsaseesoss S— .
MOLIHOCTE SIIEKTPHULCKOTO TOKA .t tvvrteenennaneaaenennerannaneenns
ExuHuns: paboTs! 3JeKTPHUYECKOro TOKA,

TNPUMEHSEMBIE HA TIPAKTHEE L ..ttuernennrnecnnennsmnrrmnsorressonns

60
63
64
68
69

71

75
78
80
82
85
87
920

131
133
135
138
143
145

147



§54
§55

Har‘peBaHHe IOIPOBOAHHMKOB 3JIEKTPHYECKHM TOKOM.

BAROH JOROYHA—JIOHIA wvovvoiisininissmnassnvad s naavasdnian o 149
TEOHEBHCHID - oo wva i sasis e e e s s e e e a5 151
Jlamna HakaIuBaHHUA. DIEKTPUYECKUE HATPEBATEILHEIE

§18005 (5103 o) = S . 156
Koporkoe sambikanue. [IpeloXPaHATEIM .. .ovvveerriieinieiiinnnns 159
HIOIY FRABBE: oo imms s i s G s T i ey 161

ANEKTPOMATHUTHBIE SBAEHUS

§57
§58
§59
§60

§61

MBI HHIHOE TEOTTE i o v b v e i e R S S S e TS W rsser 165
MarsuTHOE noje IpAMOro Toka. MareMTHEIE THEHA .. ....o.ovenn... 167
Mar=suTHOe [0JIe KATYIIKH C TOKOM. DJIeKTPOMATHUTHI

B NDAMBHEBIE . vovvinmmsns sviesse o s mae s ess i ismemedasob e swis . 169
ITocroauubie MarHUTHI. MArHUTHOE T10J1e MOCTOAHHEBIX

9T 15 03) - NSRS S SRR otP o SRR SO SR S TSRy S 173
MATHUTHOE TOME BEMIIH . . .o evveernenranenensnrasnsnssnsnssnssnssnnnns 176
3TO NKOBOMNBITHO...

3a4eM HYHHO MEBrHHTHOE NOME MNBHETAM . .« vt uvirer e reserenrnsasenensnsenens 179
JeiicTBHe MArHUTHOTO I0JIA HA IPOBOAHUK C TOKOM.

OHCETPITRRHY ABMIEABIE: v cosinmmis s i e e s 180
O L 1 = = PN 185

LTS B CBETOBbBIE ABJIEHUA

§63 HMcTounuku cBeTa. PaCIipOCTPAHEHME CBETA «..vvvvrrerenniannnnnn. 187

§64 BHANMOE IBUMEHME CBOTHI .. .. \vrennrnaneaneeianasnernenaaneanennenns 192

§65 OrTpaskeHHe CBETA. 3AKOH OTPAMKEHMA CBETA ....vvuernirnerionraennns 195

§80 TLIOCKOR BEDIRII0: v e sl s e s e e 198
3TO NKOBONLITHO...

HKaKx ApXUMes NOAMET PUMCKMA BIIOT ..o uvirrerviierneranareensrsensssanens 201

§67 IlIpesoMieHHe cBETA. 3AKOH IPEIOMICHHAA CBETA +.vvvverrrinrinnnins 202

§68 JImH3BI. ONTHYECKAS CHITA JIMHBBI ... ooneeeeneneaneenennenaanannenannns 206

§69 laoOparKeHHs, JaBACMBIC JIHMHBOM ....uurinenenirernereaearnerenanenns 209

R L A E: Tl <) o) - 6 (= 213
3T0 NMOBONBLITHO...

BAW30PYKOCTL M AaNEHOZ0PKOCTE. OHKHM . oov it iii i et eeeannnns 215

e I T o T — 217

NABOPATOPHBIE PABOTBI . vvvrevenrsennanensss G RS e L A A T T 220

OTBEThl K YNPAMHEHHUAM . .......covvnnns. O 232

NPEAMETHO-UMEHHOM YKABATESID o .uvnitetitiease e s eeeeeeeaeesnaaeeenas 233



Vyetinoe uzdanue
Ilepeimknn Anexcanap Bacuasesud

OU3HUEKA
8 kaacce

YuyebHHUK
15 0611e06pa30BaTeIBHEIX VIPeXk e H i

3as. pepaxnueit E. H. Tuxorosa
Orsercreennbii pegaxrop M. 1. Baacosa
XyaomecTsernsle pegakropsr M. B. Mandpoikuna, 10. B. Xpucmut
XynomecrsenHoe opopmienue A, B. Honaaun
Xynomuuru 0. A, Hosomouyrxux, B. C. /lagsidos, FO. B. Xpucmuy
Texuwuecknti pegaxTop H. B. I'pubrosa
Komnreroorepnas seperra INA. Pemucosa
Koppexrop I H. MocaxuHa



