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NPEANCIIOBUE

JaHHBIA 3aJlaYHUK SABJIAETCH BTOPBIM KOMIIOHEHTOM YyueOHO-
ro KOMIIJIEKTa 10 (hbM3HMKe AJaA 8-ro Kjacca (mepBbIH KOMIIOHEHT —
yuebHHK, aBropwl JI. D. Tempenmreiin m A. B. Kafiganos). B kuure
NpeAaraloTCA KadeCTBeHHBIE, paciYeTHBIE H OKCOePHMEHTaJbLHLIe
3aaHUsA, CTPYINHUPOBAHHBIE IO TEMATUYECKHUM pasfesaM, B KayKIoM
M3 KOTOPBIX BBIJEJIEHO TPH YPOBHA CJOKHOCTH.

Pasgennbl, Kak MPaBHJIO, HAYMHAIOTCA C IpUMepa DelleHHs 3afa-
UM HA YKA3aHHYIO TeMy, 3aTeM CJIeAYIOT «YCTHAA PasMHHKa» H 3a-
JaHHsA B NOPAAKe BO3PACTAHHUSA VDPOBHSA CJIOMHOCTH.

B xoHIle MHOTMX Da3/eJIoB NPHUBEAEHB! TPYAHLIE 3aJa4l — « Kper-
KHue opemrku». HajneeMcs, yTro aTH safgaym mOMOTYT YIeHHKAM TIOI-
TOTOBHTBECH K OJIMMIHALAM.

Hdanexo He Bce 3ajlaHuA B cOODHUKE ABIAKTCA 00A3aTEILHBEIMH
JJIA KasKJ0ro ydaimerocd. ¥ YHUTeJb MMeeT BO3MOMHOCTH HOA0OpaTh
387144 ¢ yueTOM OcoDeHHOCTeH Kak/J0oro KJjacca.

Ina ynoberBa B KHHre HCIIOJB30BAHBI CHerMalbHble 00O3HAUe-
HUA:

6 IJIS 387144, K KOTODPBIM JaHBl VKasaHUd;
@ ANA 33784, K KOTODBIM AAHLI II0JHLIE PELIeHHA.

Bce HEOGXOEHMBIB AJiAd pelleHUA 3aa4q ClipaBOYHBIe JaHHBIE ITPH-
BeZleHBl Ha (hop3anax.
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TEMJIOBbIE ABJIEHUSA

Tenjo U X0J04 — BTO ABE PYKH OPHPOAEI, KOTODEI-
MU OHA [eJIaeT IOYTH BCce,

P, Bakou

1. BHYTPEHHAA 3HEPTUA

YCTHASA PASMUHKA

1.1. IlpuBenuTe npuMepsl TENJIOBBIX ABJIEHHI,

1.2. Kakymio posb HrpaloT TeljIoBble ABjIeHns B npupoge? IIpuse-
OHTE IPHMEDEIL.

1.3. Kak yeJloBeK HMCIIOJIbL3YeT TEINJIOBEIE ABJEHHA B OBITY M Tex-
muke? IlpuBeguTe NpuMepsl.

1.4. T1o KaKuM OPHU3HAKAM MOMKHO Y3HATH, YTO BHYTPeHHsA dHEp-
Ir'us Tejla A3MeHHJIach?

1.5. 3aBUCHT M BHYTPEHHAS HEPrus TejJa OT ero ABMIKEHHMA U
MOJIOM¥EHU S OTHOCHTENBHO Apyrux Ten? I[IpuBeguTe nmpuMepsl.

1.6. [IpuBeauTe IPpUMEDPHl U3MEHEHUS BHYTPeHHeH oHEpPrHH TeJja
BCJIEICTBHE BHIIOJIHEHHA HAJ HUM paboThl.

1.7. IlpuBegure NpUMephbl YBeJIWUYeHHA M YMEHbIIEHUS BHYTDEH-
Heil PHEPIHU TeJa B pe3yJibTaTe Telolepenaydyu.

1.8. Kakum cnocoboM M3MeHAETCA BHYTDEHHAA DHEPIrUdA JeTalu B
CHeAVIOLINX CIydYaax:

a) npu 00paboTKe AeTaaH Ha TOKAPHOM CTaHKe;

6) Ipu HarpeBaHUM JETAJNM B [e4Hy [epel 3aKaTKoii;

B) IpY CBEPJIEHHH B JETAJH OTBEPCTHH;

I') IpH GBICTPOM OXJIQXK/JEHHH ropsdei geranu B Boge?

=] MepBbIn ypoBeHb

1.9. Kak usMeHsAeTCA BHYTPEHHAS W MEeXaHUYECKAA DHEPIUA XOK-
KelHO# 1maidsr:
a) Korjga ee BEIHOCAT M3 TeIJIOH KOMHATBI Ha MOPO3;
6) Korjga caMoJIeT, Ha KOTOPOM IepeBO3AT IIaiby (BMecTe ¢ XOK-
KelHOW KOMaHA0H), pasroudercd Ha B3JIeTHOH moJoce;

B) KOrjia camoJeT HaOupaeT BHICOTY;

r) xoraa no maiite 6bIOT KIIOMIKOH?

1.10. B o/iuH cTaKaH HAJHUTA XOJOIHAA BOJAA, B APYyroil — CTOJBKO

sxe ropadeit Bogel. OMMHAKOBA JIM BHYTPEHHAS 9HEPIrus BOABL B 9THX
crakaHax?

1.11. B cocyne HaxoAATCA Jej ¥ BOJa OMHAKOBOH MACCHI IIPH TeM-
neparype 0 °C. O6agaer nu Jiej BHyTpeHHeil aHeprueit? Onunaxosa
JIA BHYTDEHHAA 3HEPrus BOABI M Jbja?
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1.12. UsmeHnnach I BHYTPeHHAA 9HEPrud YallkH, Korja ee Ie-
PecTaBHJIM CO CTOJIA HA MOJAKY cepeaHTa?

1.13. MosoTOK HarpeBaeTcs:
a) Korga uM 3a0MBaIOT T'BO3MH;
6) moj AeCTBUEeM COJIHEUHBIX JIVYeit.

HasoBute cnocobbl H3MeHEeHHs BHYTPEHHEH SHEPrHM MOJIOTKA B
ofoux cay4yasx.

1.14. Kakoe IpoHCXOAHJIO IpeBpalleHHe 9HEPIHH, KOT/a HAIIH| Aa-
JIEKHe OpeJKH NoOrIBanu oroHs TpeEueM? J[0OBIBAIOT JIM OrOHBL TPEHHU-
€M B HAINE BpeMsA?

1.15. MoxHO /1M 3a:Kedhb CIIMYKY, He COBEDIIHB Haj HeH MexaHH-
gecKoil paboTsr?

== | Bropow ypoBeHb

@ 1.16. TIpu 3abuBaHUHM I'BO3JA ero LIIANKA HAarpeBaeTcs ciaabo, HO,
KOTZa I'BO3ABL yiKe 3abHT, AOCTATOYHO HECKOJBKHX YAApOB, YTOOBI
CUIBHO pasorpeTs ee. O0baAcHUTE 9TOT ahheKT.

1.17. KycoK CBHHIIA MOXHO HarpeTh pasHbIMH crocobaMu: yIapus
no HEMY HECHKOJBKO paa MOJOTHOM,; MOMEN[ad B IIJaM#A ropemm; CI'ui-
fas u pasrubas HECKOJBKO Pas; moMellas B ropadyio Boay. MoxHO
JIM YTBEPYKJATh, 9TO BO BCEX CIYYAAX KYCOK CBHMHILA MOJVYAT HEKO-
TOpOEe KOJHYECTBO TEIJIOTHI? 4TO BO BCEX CJAYYAAX €ro BHYTPEHHAS
9HEpPrus W3MeHHJACh?

1.18. Kaxne npeBpameHus 9HEePrHHM IPOMCXOAAT B ONEITE IO Ha-
TpPEBAHUI0 MPOOMPKH ¢ BOZOH, M300paykeHHOM Ha pHc. 17

Puc. 1

1.19. B ToJICTOCTEHHBIH CTEKJSHHBIHA COCYJ, 3aKpLITLIA NPOOKOM,
C IOMOIIBIO BEJIOCHIENHOTO HACOCA HAKAYMBAIOT BO3AVX (puc. 2, a).
Yepea HerkoTOpoe BpeMsi mpobKa € IIYMOM BBLIETAET M3 COCYZAa
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(puc. 2, 6). Ilouemy B MOMEHT BbLIeTa IPODKHM B cOCye MOABIAET-
ca tymaH? Kak uaMenseTcd BHYTDEHHAA 2HEPrUsA BO3AYXa IPH 3THUX
nponeccax? BenegerBue uero?

——

Puc. 2

1.20. Yro ABIAE€TCA NPUYMHON CHJILHOI'O HAI'DEBAHUA W CTODAHHA
HCKYCCTBEHHBIX CIOYTHMKOB 3€MJIA OPH BXOJEe B IJIOTHBIE CJIOM aT-
moctepr1?

1.21. Eciu yAapuTh MOJOTKOM IO CTAJBHOH MJIHTE, TO MOJOTOK
OTCKOYHT, & €CJIM TeM K€ MOJOTKOM Y/JapHUTh IO KYCKY CBHHIA, TO
MOJIOTOK He OTCKOUMT. KakoMy MeTaJy IpH yaape nepenaercsa 60Jb-
me sHepruu? KuHeTHUYECKYI0 DHEPrHI0 MOJOTKa Hepei yAapoM Cuu-
TaiiTe B 000MX CaAVUIaAAX OJHHAKOBOIM.

1.22 IloueMy Hapy:KHEBIE YACTH CBEPX3BYKOBEIX CAMOJETOB IIPH-
XOZUTCA OXJIANKIATH € MOMOIILIO CIENHAILHEEIX IPHCIOCOOIeHniH?

=8l TpeTuin ypoBeHb

1.23. Mosker g Teno o06/aJaTe BHYTPEHHEH 2Heprueil, HO He
HMeTh IPH 3TOM MeXaHMUYeCKOH sHepruu?

1.24. BaumaTe AbHO IOCMOTPUTE Ha puc. 3. Kak naMeHsAIaCh BHYT-
peHHsAA sHeprus cojgep:kumoro cocyna? ITo KakuUM DpuU3HAKAM MOXK-
HO CYIHTE O €ee H3MEeHeHHHu?

Puc. 3



1.25. ChopmynupyiiTe o6muii BbIBOJ 00 M3MEHEHWH BHYTPEHHEH
PHEPruM TeJa BO BpPeMs TEILIOBLIX mporeccoB. Yemy paBHO 3TO HM3-
MeHeHUe, eciIu:

a) OTCYTCTBYeT TelljIomepegada;

6) MTPOMCXOAMT TOJIBKO Temonepejayua?

1.26. BepHo Ju yTBepKIeHHe: NPU TelJIonepenade sHepPrus Beer-
[a mepexoAuT OoT Tes ¢ O0NblIeil BHYTPEHHeHl aHeprued K Tejam c
MeHbIIell BHYTPeHHel sHepruei?

@ 1.27. Kakue npespallleHHs 3HEPrHH IPOMCXOIAT BO BPeMA BbI-
cTpesia U3 BUHTOBKU?

1.28. Ilo popore ABMIKYTCA ABa aBTOMOOMIA. ¥ OJHOrO H3 HHX

IIHUHE c1af0 HaKadaHBl, 4 y IPYroro CHJIbLHO. ¥ KaKOro aBTOMOGHIIA
IIMHE] CUILHEE HATPEIOTCA NPHU ABHKEHHu?

1.29. Illapuk, ABMIKYIOUIICSA CO CKOPOCTHIO 5 M/C, CTAIKHBAETCA C
NPYKAHON U CIKMMAET ee. 3aTeM NPYIKUHA PACIIPAMIIAETCA U IIaPHUK
ABUTAETCH HA3ak, HO V2Ke CO CKOpocThio 4 M/c. Kakue mpespanieHus
9HEPTUHU IIPOMBO0IIIHN IPH 3TOM?

Kpenkuin opelek

@ 1.30. Tenunlii BO3AYX, KAK H3BECTHO, IOAHUMaeTcHA BBepX. [louemy
ske Ha BeicoTe 10 KM nmocTroAHHO Aep:KuUTcsa Temneparypa —o0 °C?

CuibHAasA TAra B IeYH 3HMOH — HA MODO3,
crabasd — HA ChIPYIO HOTOAY.

Pyeckasn nocrosuua

2. BUAbl TEMJIOMNMEPEQAYN

Mpumep pelueHUs 3aaaqm

Ilnsa yero Hy:XHBI cTekJonakersi? CraHer Ju 3uMO Temjee B mome-
IMeHUH, eC]IH IPOMEXKYTOK Me;KAY CTEeKJIaMH CTEeKJONaKeTa 3Ha4dM-
TEJLHO VBEJUYHTH?

Pemenune. CreknonakeTsl IIO3BOJIAKT YMEHBIIUTE TelJonepeaa-
qy MeKAy TOMeNieHHeM YU HapY»KHBIM BO3AYXOM (TeIUIOBLIE IIOTepH).
IIpu 3TOM R KAUECTRE TeILIOU30IMPYIOIIEro MaTepruaiia NCIIOIb3VIOT CI0K
BO3/IyXa BHYTPH CTeKJomakeTa. TermIonmpoBOAHOCTE BO3AYXA Maja, [0-
aTOMY IOTOK TeIlIa Yepes CJI0M HEeIIOABHAKHOIO Bo3Ayxa Toxe Man. Ecan
JKe B CJI0e BO3/lyXd BOSHUKHYT KOHBEKIMOHHEIE IIOTOKH, MOTEPH Tela
HAMHOI'O BO3PACTYT: BO3AYX BHYTPH CTeKJoNnaxkera OyneT IMOZHUMATHCH
BOIM3U BHYTPEHHErO CTEKJIa, MOJYYAs OT Hero TemiIo, H «CTeKaTh» BHU3
B/IOJIb HAPYXKHOTO CTEKJI4, IIPH 3TOM OXJaskaasck. IToka MpoMesKyToK
MEe/y CTEeKJIAMH HeBeJIHK, TPeHHe BCTPEYHbBIX IIOTOKOB BO3IyXa MellaeT
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BO3HMKHOBEHHIO KOHBEKIHOHHBLIX ITOTOKOB. ECTH IIPOMEMKYTOK MEKIY
CTeKIAMH CTEKJIOTIAKeTa 3HAYMUTE/IbHO YBeJWYHTh, KOHBEKIIUOHHEIE 10~
TOKHM MOIYT OPHBECTH K 3aMETHOMY YBEJHMYEHHIO TEIJIOBHIX TOTEDD.

YCTHAA PASMUHKA

2.1. Yro xapaxkrepusyer Temneparypa?
2.2. MoxHO JTH OOpeJeIuTh TeMIePATYPY Ha Oynb?

2.3. Ha xakomM HUBHYECKOM HABIEHHM OCHOBAHO JedCcTBHE
JKHIKOCTHOTO TepMomeTpa?

2.4. Kak cBa3aHa TeMIepaTypa Teja cO CKOPOCTHLIO IBUMKEHUA ero
MOJIEKyI?

2.5. ITpuseauTe NpUMepbl MATEPHAIOB, 00/1aJaI0IIMX XOPOIIed H
ILIOX0i TenJI0NnpoOBOJHOCTHIO.

2.6. IToueMy KHUAKOCTH U Ta3kl HATPEBAIOT CHHU3Y?
2.7. Kaxoro npera ojeX1y PEKOMEHAYIOT HOCHTE JIeTOM ?
2.8. IToyemy GaTapen OTOILIEHHS He PACIOJAralT y morojaka?

2.9. IToueMy B XOJOAHYIO IOrofy 6GOJbIIE BCEro Mep3HYT HOTH,
PYKH, VIIH W HOC?

2.10. B kakom Gaxe (CBeTJIOM HJIH TeMHOM) OBICTpee Harpeercs
BOJla HA coJHIe?

=] MNepBbi ypoBeHb

2.11. Ha puc. 4 nOKasaH CTaJbHOH CTep:KeHb, K KOTOPOMY BOC-
KOM NpUKpeIieHs! cnudky. [locse nogHeceHNs K OJHOMY M3 KOHIIOB
CTEPyKHA 3aXKIKEHHOM rOPeJIKM CIIMYKHA HAYMHAIOT OTHAJATh, IPHYEM
PaHBIle NajfalT COMYKH, PACIOJOMKEeHHble Dinxke K ropenke. Oon-
ACHUTE, TIOYEMY 3TO IPOHMCXOIMT.

Puc. 4



2.12. B ogHOM IITATHEE 3aKPEITHIHA KOHEI[ MEJHOTO CTepP:KHHA, a B
IPYToM — KOHEI] CTAJILHOTO CTEePXKHA TOro »Ke pasmepa. K kamjaomMmy
CTEPIKHIO IPHMKPENMJIN CHH3Y BOCKOM HECKOJBKO MOHETOK W HAYalH
HArpeBaTh cBOOOJHEIE KOHIIEI cTep:kHeH (puc. 5). Bekope Bock Havan
MJIABUTLCH, & MOHETKH — OTHNaJaTh OT cTep:kHeH. O0bACHHATE, moUe-
my 210 mpoucxoauT. C Kaxoit cTOPOHKI YKPEILIeH MeIHEBIH CTEepPIKeHb,
a ¢ Kakoil — CTaJbHOMH?

Puc. 5

2.13. IloueMy CpaBHUTEJIBHO TOHKHH CJIOM CHera IpefoXpaHdeT
03MMBIE HOCeBs! OT BeiMepaanusa? [Touemy nyreiecrseHHHKH Ha Kpaii-
Hem CeBepe HHOIZA CTPOMJIM BPEMEHHbIE JKUIMINA U3 cHera (puc. 6)?

Puc. 6

2.14. Bo BpeMs CHIBHBLIX MOPO30OB MITHILI CHAAT HAXOXJIMUBIIHCE
(puc. 7). IlouemMy OHKM ODpPH 3TOM JIerde MEPEHOCAT XOJIOA?

Puc. 7



2.15. TTouemy cJioii cHera 3aluIlaeT pacTeHHA OT X0JIOZa HAMHOTO
JIydine, 4eM Kopka Jbga?

2.16. Ilouemy A1 MHOTHX PACTEHHH (HAIpHMED, IJIA O3MMBIX [10-
CeBOB IIIEHUIILI) ONACHA XOJI0AHAA DeccHexHAS 3UMAa?

2.17. Xopomio UIK II0X0 AOJKHELI IPOBOJAUTL TEILJIO CTEHBI Ballle-
ro goma? ObocHyiiTe CBOIT OTBET.

2.18. Bauem xkurtenu CpenHeil A3uy BO BpeMs CHIBLHOHN 3Kaphl HO-
CAT BATHBIE XaJaThl ¥ Manaxu?

2.19. Hap ropsamieit cBevoi NymMUHEKA OBICTPO IT0JHHMaeTCH BBEPX.
ITouemy?

2.20. TTouemy kode, uail, cym ObICTDee OXNIaXKAAIOTCHA, KOTAa MX
MEIIAOT JIOMKKOH?

2.21. Kakas dororpadus cuamiero kora (puc. 8, a, 6) dsL1a caena-
Ha B TEIIVIO TIOrOAY, a Kakasa B xonoauyio? OGocHy#Te CBOH OTBeT.

Puc. B

2.22. YTo6Ll YCKODHUTEL BeCeHHee TasgHHE JIbJla HA peKe, JieJ MHOT-
Ja mockinaioT caxkeil. O6bACHUTe, HA YeM OCHOBAH 3TOT CIIOCO0.

== | Bropoi ypoBeHb

2.23. [Ipu kaKo¥ TeMIepaType ¥ MeTAJI, U AepeBo OYAYT KasaTh-
¢s HA OLYNb OJMHAKOBO HATDETBIMH?

2.24. Heobxoaumo BBICTPO OXJIaAMThL OYTBLIKY ¢ KBacoMm. Kyzna
JJIS 3TOTO CJeAyeT MNOMEeCTHTh OYTHUIKY: B CHEr MJIM M3MeIbuyeHHBIN
nen? Temmeparypa CHera M JbJa OAMHAKOBA.

2.25. OopAcHUTEe (QU3MIECKHH CMBICJI MOHI'OJIBCKOH MOCHOBHILBI:
BOJIa B YailHMKe KMITUT, 4 PyYKa y Hero XoJaonHas.

2.26. IloueMy B cTapoM uYalHHKe, KOTODLIH CHAJM C OrHH, BOAA
00BIYHO OCTHIBAET MEAJIEHHEe, YeM B TAKOM YKe HOBOM?

2.27. llna uero morpedyercs OOJbINe SHEPIHH — JJIA HATPEBAHWA
1 kr apaa or —10 go 0 °C unum ana marpesanusa 1 xr soawl or 0 xo
10 °C?
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2.28. 3gaMeHHTEIE OpPeHOYpPrCcKHMe NyXOBhIe MNIATKH BSKYT H3
TNPAKU, USTOTOBIEHHOW M3 TOHYAHIIMX BOJOKOH KO3bEro Iyxa.
Takoil NIATOK KasKeTCH O4eHb TOHKHUM, IOYTH mpospayHuiM. OmHa-
KO OH 3HAYUTEILHO TeIljee, ueM OoJiee IJIOTHBIM IIepCTAHON MIaToK.
ITouemy?

2.29. Yo ofecnedyuBaeT XOPOINKE TEIJIOU30JAIHOHHLIe cBoiicTBa
TAKUX HEIOXOMKHUX APYT HA IPYTa MATEPHAJIOB, KAK KHPIUY U Mex?

2.30. B KoMHATY C YJIMIEI BHECTH B KYJIbKe JIeJl. YCKOPHTCH JIM
TasgHUE JbJa, eCIH KyJeK 00epHYTh «TeIIbIM» IIYXOBbIM MJIATKOM?

2.31. Hesad OXNagUTh MOJHYK KACTPIOJIIO ¢ KOMIOTOM A0 KOM-
HATHOH TeMIIEpATYpPbl KaK MOKHO ObICTpee, XO03fAHKa IOCTABUIA ee
Ha aefi. [IpaBUIbHO M OHA moCTymuJja?

2.32. Xo3diike HAA0 BCKUIATHATE KacTproio Boawl. demrasa cako-
HOMHUTD 3JIEKTPOHEPTHIO, OHA YMEHBIIIHJIA MOIHOCTE €K TPOILIHTEL.
JeficTBUTENBHO JH IPHU 3TOM PACXO/| 3JEKTPOSHEPIrHH YyMeHBITAICH?

2.33. B cruxorBopenuu A. C. Ilymkuna «KaBkas» ecTb Takue
CTPOKH!:

Opeut, ¢ OTAAJIEHHON NOJHABIIMCE BEPIIHHEL,
ITapuT HeNOABUKHO CO MHOH HApaRHEe.

O0rpacuuTe, Onarogapa KaxkoMy (U3HUYECKOMY ABJIEHHUIO OPJEI,
AcTpedbl, KOPIIYHLI ¥ APYTHE KPYIHbIE NTHILI, NapAllde BLHICOKO B
Hele, MOT'YT J0JIIO JAEPKATHCA HA OJHOM BBICOTE, HE B3MaXMBas IIPH
9TOM KDBLILAMU (pHC. 9).

Puc. 9

@ 2.34. Xopomue TEJIOU30JAIMOHHbIE CBOMCTRBA MeXOBOH Ofex-
bl obecleuUBaeT BO3YX MeXK/Jy BODCHHKAMH MeXa. 3adeM e Torja
BOOﬁIJ.le HYMHA oJleXXJga — BeJkE eCJIM IIPOCTO paszeTbCs, HAIle TeJio
Oy/leT «COrpeTo» OKPYIKAONIMM BO3AYXOM?

@ 2.35. Mo:xHO 1M BCKHOATHTE BOAY BO BCeil KacTpiojie ¢ IOMO-
b0 MAJEHbKOr0 MOINHOIO 3JIeKTpPOHArpeBaTesid, PacloJIOKeHHOIO
B BEPXHHUX CJIOAX BOJBI?
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2.36. B Kakvio CTOPOHY AyeT HOYHOI GpHM3 — ¢ MOpA HA CYIIY
unu ¢ cymn Ha Mmope? ObBocHyliTe CBOM OTBET.

2.37. Tpu cTeHBl — KHUpPNUYHASA, JePeBAHHAS ¥ HATIOJHEHHAA IIe-
HOIIJIACTOM — HMEIOT OJHHAKOBYIO Tonmuny. Kakaa us Hux obecme-
yuBaeT Jydmyio remtonsonanuio? [Houemy?

2.38. Hag KocTpoM BHICHT KOTeJIOK ¢ Bogoi. Kakoil BHA Temjo-
nepejadyy UrpaeT rIABHYI POJb B mepefade Temia OT KOCTPa K KO-
renky? Biaromapsa kakoMy BHAY TeILIONEpeJadYd HarpeBaeTcs Boxa?

2.39. Yenorek rpeercs y Kocrpa (puc. 10). Kakoit u3 Tpex BUZOB
TeIIONepefauyy UrpaeT IJIaBHYIO POJib B Ilepejade Temja OT KOCTpa K
4eJIoBeKy?

Puc. 10

2.40. B kakKoM cjydae UCIIPABHBIH HAPYXHBIH TePMOMETDP MOMKeT
B ACHBIH MOPOBHBIH I€Hb NOKA3bIBATE TeMnepaTypy Beime 0 °C?

2.41. Ilouemy IpH OJZHOHM M TOH ’Ke TeMIEparype CpelHHe CKOpPo-
CTH ATOMOB ¥ MOJEKVJ PA3JIHYHBIX BELIeCTB pasHble?

2.42, [louemy 4YesIOBEK AJIA M3MEPEHHMs TEMIIEPATYDPhI COGCTBEH-
HOTO TeJia JO0JKEeH AepPyKaTh TePMOMETP HeCKOJIBKO MHHYT?
=8l TpeTnin ypoBeHb

2.43. Ilouemy TeTepera, riyxapu u pabuwkn (puc. 11) saprisa-
JOTCH B CHEMKHEIE CYrpo0Ll B WHOrJA HAXOAATCS TAM CYyTKAMH?
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2.44. B xomuare npu temneparype 20 °C gam Teniee, ueM B BoJe
IIpY TAKOH ke TeMmmepartype. Kaxkoii BbIBOA MOMKHO ceJaTnb?

@ 2.45. Tloyemy rasel UMEROT MAJIYIO TEILIONPOBOJHOCTE?

@ 2.46. HU3BecTHO, 4YTO CTPYS BO3AYXa OT BEHTHJIATOPA IPHHOCHUT
JeTOM OPHATHYIO mpoxJjaay. Mo:KHO JH ¢ IMOMOINBK BEHTHJIATOPA
npemoTBPATHTE TaAAHHE MOpOH{EHOPO?

2.47. Yrobsl ApoBa B I€YM XOPOLIO rOpesu, HY:KHO obecrneduTh
TAry (IPUTOK CBEKero Bo3Ayxa BHYTPE nedn). [louemy ansa aToro He-
06X0oAMMAa ZOCTATOYHO BBICOKAA IeyHas Tpyoda?

2.48. Kakue TpyObel obecnmedyuBarOT JYYIIVI0 TATY — MeTaJLJIAYe-
CKHe WJIN KHPOHUYHBIe?

2.49. Byaer a4 roperh cBeya Ha OOPTY KOCMMYECKOH CTAHIUH B
ycaoBuax HeBecoMocTn? M3MEHUTCA M OTBET, €C/IM PAJIOM CO CBe-
yoii 6yaer paboraThk BeHTHIAATOD?

2.50. B kapkui#l 1eHbL CyX0if TEDMOMETD MOKA3BIBAET TEMIIEPATY-
py 30 °C. U3meHATCA IH IIOKa3aHHA TEPMOMETpAa, €CJIH PALOM C HUM
BKJIIOYHTH BeHTHAATOP? PaccMoTpHTe ABa cayyas:

4) TepMOMETD HAXOJUTCH B TeHH;

6) TEDMOMETD OCBEIIEH COJHIIEM.

2.51. CnegyerT nU 0HUAATH HOUYBIO 3aMOPO3KOB, €CJH AeHb ObLI
ACHBIM, a BedepoM HebGo 3aTsaHyjo0 obaaxkamMu?

2.52. 3BecTHO, UTO I'YCH, KYPONATKH U Apyrue nTuikl (puc. 12)
3UMOH XOJAT IIO CHery u He Mep3HyT. [louemy ke MBI ¢ BAMH He MO-
JKEM JIOJITO XOMHTH DOCHMKOM II0 CHEery?

Puc. 12
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2.53. BeTpsaHue JABUTATEH
(puc. 13) aBnAOTCA BJKOJOTHYE-
CKM YHMCTBIM MCTOYHHKOM JHEp-
ruu. KakoBm dusuyeckue nNpuydu-
HBl BO3BHHKHOBEHHUA BeTpa?

2.54. Crakas HAODOJOBHHY 3a-
IOJHEeH KHIOATKOM. B KaxkoMm u3
JIBYX cayuaeB IIOJYYHUTCA MeHee

Puc. 13 ropayas BOAA:
a) ecad MOJOMKAATH 5 MHH, 4 3aTeM /OJHUThH B CTAaKaH XOJOAHYIO
BOOYS
6) ecau cpasy [AOJUTH XOJOAHYIO BOAY, & 3arTeM MNOJOKIATH
5 mun?

@ 2.55. IopAmyo cBeuy MOAHECHH K MIeJH 0] BXOIHOH ABEPhIO B
JIOM, ¥ TJIaM#A OTKJOHHJIOCHE Hapy:Ky. Korga npoBoAuaM OOBIT — Je-
TOM HJIH 3HEMOH?

2.56. Bo Bpems oTTeneNn Jiej U3 BOJOCTOYHBIX TPYO BEIBAIMBAET-
cA 4acTo KYCKaMH, HMeoIuMH dopMy TPyObl (MHOTAA HajeHue Ta-
KHX KYCKOB NPUBOAUT K paspyueHuino Tpybd). O6bacauTe, mouemy
JleJi He TaeT BHYTPH BOJOCTOYHOM TPYOHI TAK, YTOOLI M3 TPYOBI BBIJIH-
BaJIach TOJBKO BOAA. YTO MBMEHUTCSH, ECIHM BAOJB OCH TPYOBI momec-
TUTL NPOYHBLIN PHQIEHBIH METAIINYeCKHH cTepyKeHb?

2.57. Ilpeano:xure coOCTBEHHYI KOHCTDYKIIHIO TepMOMeTpa H
TeMIepaTypHON INKaJkl, OCHOBEIBAfICE Ha M3BECTHHIX BaM (uande-
CKHUX SBICHHAX.

2.58. ITouemy TOHKAasI MOJHATHJIEHOBAA IIJIEHKA 3aIUIIaeT pacre-
HHA OT HOUHBIX 3&M0p03!{03?

2.59. [loueMy TepMOMeTp AOJKEeH OBITh OTHOCHTENbHO HebGob-
LIAM IO CPABHEHHUIO C TeJIOM, TEeMIIEPATYDY KOTOPOIr0 M3MepAIOT?

Kperkue opeLuku

@ 2.60. ITouemy H3MepeHHe TeMIlepaTyphkl C IIOMOIIbI0 MeJIHIIHH-
CKOTO TepMOMeTpa AOJKHO TPOAOMKATECA He MeHee 5—T MHH, a
«COMTL» MOKa3aHHA TAKOrO TepMOMeTpa MOXKHO IOYTH Cpasy nocJje
Ha3MepeHud?

2.61. 3BecTHO, YTO TeMIEPATYPA BEIXJONHBIX I'430B HA BBIXOJE
M3 TAVIINTENIS MOTOLMKJA HAMHOIO HUMKe TeMIlepaTyphl, JOCTHTae-
Moii B munuuApe Asurarend. Ilouemy?
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2.62. BaiKeHHYI0 CBe4y GOKOBOIl IOBEPXHOCTHI0 HNPHKPENJISIOT
K kupum4ueoi crene. Kyzxa Oyzer crekars creapwH — K CTEHE HJIH B
MPOTHROIIOJIOXKHYIO CTOPOHY?

3. AJOMALUHUE 3KCNEPUMEHTAJIbHBIE 3A4AHUSA

=] MepBbiit ypoBeHb

3.1. ITonokuTe HA HAKOBAJILHIO DOJIBIIOH MBO3AL (MM KYCOK MPO-
BOJIOKH) H yZlapaMH{ MOJIOTKa pacIunoluTe ero. IIpukocHHTECh MANIBL-
meMm. Yro BeI mouyBcTBoBaNn? O0BACHUTE ABJICHHE,

3.2. Bo3pbMuUTe B PYKH KYCOK 2K€JI€3HOH IPOBOJIOKH H BBICTPO €O-
THUATE ee HeCKOJIbKO pas. 3aTeM KOCHMTeCch NaJbIleM Mecra cruba.
Yo Bel o6Hapy:kuau? O6bsicHATE SBICHAE.

3.3. 3axruare coMYKy AByMs crocobaMu:
a) IOMECTHB ee B ILJIAMA ropAmeif ceevn;
6) yHpKasa COMYKONU O CIIMYeUHEIT KOPODOK.

KaxoBbl NPUYHMHBEI YBeJHYEHHA BHYTDPEHHEHl 3HEPrMH TOJIOBKH
COMYKH B KasKJIOM M3 ciiydyaen?

3.4. IIpu:KMuUTe MOHETY K KapToHY HJIH Kakoi-imbo gomjeuxe.
Cpenaiite cravana 10, sarem 20 u T. A. IBH)KEHHUI TO B OJHY, TO B
APYTYIO CTODOHY M 3aMeThTe, KaK HM3MEHAeTCs TeMIeparypa Tel B
npoiecce TpeHuA. Kak saBHCHT M3MeHEeHHe BHYTDEHHEH 3HepraM or
COBepPIIeHHOH pabors?

3.5. BoseMuTe B OJHY PYKY HOMKHHIEL, a4 B IPYTYI0 — KapaHZall.
ITouemy Ha ONYIh HOMHUIEI KAYKYTCA XOJOgHee?

3.6. CpasHuTe 1m0 COGCTBEHHBIM OIIVINEHMAM TeMIEepaTypy je-
PEBAHHOH H METaJNIMYeCKOH JIOKEK [0 IOIDYKeHHH HX B rOpAYyio
BOJAY, 4 3aTeM Yepe3 4—5 MHH mocje morpyxeHusa. O0bpacHHUTE, MO~
4eMy B KAsKJOM M3 9THX CJIYYaeB TEeMIIePATYPA JIOXKEK KAMKeTcH pas-
JIHYHOH.

3.7. Baiizure Ha KyXHI0 M IIOCMOTDHTE, KaK IIOCTYIAeT Balmia
Mama, 4ToObl He 00’KeubcA 0 TopsAdyio mocyny. Kakwe (uamuecKue
CBOHCTBA Pas/JIMYHBIX MaTepPHAaJJOB OHA HCIOJB3yeT?

3.8. [JocTaHbETE H3 MOPOSHJILHON KaMephl XOJMOAHIBHUKA KYCOUeK
abaa. ITonpobyiiTe ero COXpaHUTh B TeYEHHEe Yaca BHE XOJOJHJIBHH-
ka. Yo Bam ans aToro nmorpedbyerca?

3.9. I'peer au my6a? J{nst BEIACHEHHSA 3TOT0 BO3BMHUTE TEPMOMETD
MU, 3aMeTHB ero NOKasaHWd, s3aKkyraire B mybdy. Cnvers momauaca
BeIHbTE ero. Mamenunuck a1 nokaszanua tepMmomerpa? [Touemy?
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3.10. MamepbTe TEPMOMETPOM TEMIIEDATYDY BOBAYXa V IOKOJIA
1 Haja 6aJNOHOM HACTOJbHOH 3JIEKTPHUECKOH JIaMIIbl HAKaJlHBaHHA.
ObbAcCHUTE, KY/a NepeMelaeTcd TeIIbH BO3AYX.

=& | BTropon ypoBeHb

3.1. IlotorHee o6epHUTE METAJLIMYECKHH CTED:KeHbL OyMAaroil B
ONMH CJIOH M MOJEPIKHUTE ero HaJ| JIaMeHeM cBeyn. Bymara B orHe He
roput! IToyemy? Kak U3MEHHTCA PE3yJIbTAT ONBITA, €CJAU 3aMEHUTD
MEeTaJVIMUECKHH CTep:KeHb JepeBAHHLIM?

3.12. BosbMuTe U3 MOPO3UJIBHOW KaMepbl HECKOJIbKO KYCOUKOB
JbAa. B kakomM ciyyae ropsuas Boja B OaHKe OCTHIHET OBICTpEE: KOr-
Oa BRI DAaHKY IOCTaBUTE HA JIe/l B TApeJKe MJIH KOT/a KYCOUYKH JIbAa
fpocuTre B 6aHKky? OGBACHUTE PE3YJILTATEHL OIBLITA.

3.13. Kakyo wacTh HAKJIOHEHHOH HPOGHPKM ¢ BOJON HAZo HAa-
rpeBaTh B IJIAMEHM COMPTOBKM, 4T00BI BCA Boja ObICTpee 3aKMIlea:
CPeAHIONn MIH HMKHIOI? OTBeT IpOBephTe Ha OILITE.

3.14. PaccmoTrpure YCTPORCTBO MEIHIIMHCKOTO TepmMoMerpa. O6b-
JACHHTE NPHHUHN ero AedcrBuAa. Onpegenure BepxHHUNH H HHMKHHII
npeiekl UBMepEeHUA TeMIIepaTyphl, IeHy aenenus. UamepbTe TeMie-
parypy coOCTBEHHOIO Tejla, BHAYAJIE 3aKaB TEPMOMETP MEXAY Halb-
IaMH PDYKH Ha 2—3 MHH, a 3aTeM OO MEBIIIKOI Ha TaKOe JKe BpeMs.
CpaBHUTE MOKa3aHUA TEPMOMETpDaA B IIEPBOM M BTODPOM CJyYae.

3.15. Ilogep:kuTe TEPMOMETD B JKAPKHUI COJTHEYHBIN NeHb BHAYAJE
Ha COJIHIIEe, a 3aTeM B TeHM. Hcnonb3oBaTh MeIUIMHCKUIT TepMoOMeTD
Henbasa! CuenaiiTe BBIBOJ U3 ONbITa. B KaKoM cliyuae TepMOMETp IIO-
KAasbIBaJ TeMIIepaTypy Boaayxa?

=8l TpeTnih yposeHb

3.16. UaroroBbre M3 mioTHO GymMaru KopoOKy, HajleiiTe B Hee
BOJY U OCTOPOKHO IIOJIBEChTe KOPOOKY Ha/ IJIAMeHeM ropejxu. ¥jaa-
JIOCh I JIOBECTH 0 KHIIEHHA BOAY B OymaskHOH mocyae? Ob0bacHHUTE
peayasrar onsita. (Bydeme ocmoposcusi! Ecau 60da 3axkunena, no-
zacume 2openxy!)

3.17. Ucnonp3ys TepMOMETp, OIpeAeJHTeé CKOPOCTh BLIDABHHBA-
HHA TeMIepaTyphbl BOABI B ABVX CJAVYAAX:

a) KOrja ropA4Yyio BOJAY HAJNHMBAIOT B XOJOJHVIO;

0) Korja XoJIOAHYIO BOAY HAJHBAIOT B FOPAYVIO.
(O6BbeM XOJIOAHON M TOpAYEH BOJABI HOJMeH ObITh OJMHAKOBBIM,)

B uem npuuMEA PasHON CKOPOCTH BHIDABHUBAHHUA TeMIepaTyp?

3.18. HanorHuTe KUIOATKOM [Ba CTAKAHA 10 MOJOBHHBI MX BMe-
cTUMOCTH. B nepBeiil crakaH cpasy foJeiite XoJoiHy0 Boay. Yepes
5 MHUH HaJleliTe TaKoe e KOJIMYEeCTBO X0JIOJHOM BOJABLI BO BTOPOM cTa-
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KaH u pasmemraiite. MaMepsTe TeMIepaTypy BOABI B KajyKJOM CTaKa-
He. B kakoM M3 HEX Bojaa XojonHee? OOLACHUTE Pe3yAbLTAT ONLITA.

3.19. B aBa 0AMHAKOBLIX CTAKaHA HajelTe ITOPOBHY ropadei
BOJBI. B oaMH M3 crakaHoB nobaBekTe 4—5 Kallelb NOACOTHEYHOIO
Macya. Yepes 5 MUH H3MepbTe TEeMIIEPATYPy BOALI B 060MX cTakaHax.
Q0BAcHUTE, TIOYEMY TeMIIepaTypa BOJALI B CTAKAHAX HEOAWHAKOBA.

3.20. 3akrure cBeuy, HAKPOIITE ee CTEKJIAHHOH HIHHIPHYIECKOH
TpybKoii (puc. 14, a). Ilpu aToM n1amMsa YMEHBLIIAETCH M MOKET IIOTac-
HyTh. BEcau TpyOKY MPHOOAHATE, TO CBeYa ropuT aAp4de (puec. 14, 0).
Ecau TpybKy He nogHUMAaTh M OOYCTHTH Ha Hee DyMaKHYK Ieperopoj-
Ky, He JOXOAAIIYIO A0 IJIaAMEeHH, TO OHO yBejanuusaerca (puc. 14, 8).
Ob6bacHEUTe HAbOMIOZaeMble ABJICHHA.

Puc. 14

OxnuM paresoM MOPS He HATPETh.
Hudulickas nocaosuya

4. YAEJNIbHAA TENNOEMKOCTb.
YPABHEHUE TEMJIOBOIO BAJIAHCA'

Q@ =cm(t,—t)

MNpumep pelienuns 3apaumn

B anomuHREBHIH KamopuMerp maccoit 100 r, B KOTOPOM HaXoJUJIach
Boga maccoil 100 r mpu remneparype 20 °C, omycTuin HarpeTsli 6py-
cok maccoit 150 r, remneparypa xoroporo 80 °C. Ilocre ycrarosie-
HHSA TEILIOBOr0 PABHOBECHs TeMrepaTypa B Kamopumerpe crana 27 °C.
Onpegennre yAeNbHVIO TENIO0EMKOCTE OpyCKa.

! B paspene 4 1 Jajiee IOTEPH TEIJIA He YYHTLIBANTE, €CJIH 0 HUX He CKa3aHo B yCJI0-
Buu 3agaqn. [Ipu pemesnn sanay cunraiite, 94To TeMnepaTypa Kunesns soast 100 °C.
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Hamo:
m, =100r = 0,1 kr

¢, =880 ==
t,=t,=20°C
m, =100 r = 0,1 kr

e, = 4200 A%

Kr - °C
t,=80°C
m, =150 r = 0,15 kr
t=27°C

Pemenwue.

O6osnauum @, ¥ @, KOJIUYECTBO TEMJIO-
Thl, MOJYYEHHOe KaJOPHMMEeTPOM U BOAOi
COOTBETCTBEHHO, & @, — KOJHMYEecTBO Te-
IJIOTHI, OTAAHHOE I‘OpH‘{KM TEJOM.

Torma
Q=cmft—-t) Q=cmft-1t)
@, = c m (i, — ).
YpaBHeHHE TelJioBOro dajaHca MMeeT
BUJ
Q, +Q,=Q,

ITocse nojcTAaHOBKM MOJIyYaeMm

c,—?
8
em(t,—t)y=ecm(t—1t)+ecmi(t—1t),
cm, +c,m,)(t—1
omy,uac3=(‘ 1 2 z)( 1)
my (t; —t)
IlogcraBisieM YHCJIOBBIE 3HAYEHHUA M IpPOBEpAEM eIMHHIILI BeJIH-
UMH:
8802 _ 0. 1xr + 4200—2% . 0,1xr |- 7°C
. Kr - °C Kr - °C ~ 450 T
L 0,15x%r - 53 °C B kr-°C’

Omeaeem. 450 Bax

Kr: °C

YCTHAA PASMUWHKA

4.1. Kax 3aBHCHT KOJMYECTBO TEIIOTHI, coollaeMoe Texy, OT
Maccsl Tesa? OT U3MEeHeHHMsA TeMrepaTypsl teaa?

4.2. [Insa gero norpebyercs 60bIIee KOJIMYECTBO TEIJIOTHl — JJIA
garpesaEua Ha 1 °C cTakaHa BOJABI MJIH YaHHHKA BOJBI?

4.3. J[lna gero norpebyerca 6OJbIIee KOJHYECTBO TEIJIOTHl — [JIA
Harpesadnsa Ha 1 °C Boasl Maccoit 200 r MIM aMIOMHUHHA TAKOM Ke

Macchl?

4.4, Kaxoe KOJMYECTBO TEINJOThl HeoOX0JAMMO [AJA HarpeBaHHUA
Ha 1 °C meam maccoit 1 Kr? BOABI TOI ;Ke Macchi? CBHHIIA TOH Ke

Macchl?

4.5. CraibHONM M MeAHOH HPbKAM OJAWHAKOBONH Macchl coODIIMIH
pPaBHbIE KOJHYECTBA TEIJIOTHI. ¥ KAKOH IHPbBKH TeMmmepaTypa uame-

HUTCcA Gonbioe?
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4.6. Kakoe KoJIHYecTBO TeIJIOTHI HeoOXoZMMO AJA HarpeBaHHA
1 ®r cranu Ha 1 °C? ma 10 °C?

4.7. Kaxoe KOJIMYECTBO TEIJIOTHEI HEODXOAMMO AJA HarpDeBaHHA Ha
1 °C meau maccoii 2 kr? 10 xkr?

4.8. KakoBa yaennLHas TeNJOeMKOCTEH BeIllecTBa, eCJH JIJs Harpe-
BaHuA 1 Kr 3Toro BemecTBa Ha 2 °C HeoOGXOJAMMO KOJWUECTBO TEILIO-
Tel 1 ®IK?

4.9. CransHas merans mpu oO6paboTKe HAMHILHUKOM HATpPeJIAaCh.
OsHagaer JIM 9TO, YTO JETAJH IIE€PEJaHO HEKOTOPOe KOJIMYEecTBO Te-
JI0THI?

4.10. Kaxkoe KOJHYECTBO TEILJIOTHI MOTpebyerca IJiA HarPeBaHUA
Ha 1 °C megHOro 6pycka maccoit 2 Kr?

=] MNepBbii ypoBEHb

4.11. KaxkoBa ynenbpHas TeILIOEMKOCTh BelllecTBa, €CJIH AJIA Harpe-
BaHMA 2 Kr aToro Bemectsa Ha 10 °C HeobfXoAUMO KOMIHYECTBO TEILIO-
el 7,6 KIIx?

4.12. KakoBa yJeJbHas TEIJ0EMKOCTh BeI[eCTBA, eCJAH IJA Ha-
rpesasua 1 Kr aroro semjecTBa Ha 5 °C moTpefoBaioCh KOJHMYECTBO
reroTel 650 Tx?

4.13. Ha uro pacxoayercsa OoJiblile 3HePIruM: HA HarpeBaHHe BOJbI
HJIH aJIIOMHHHEBOr0o YaHHUKAa, ecJH X Macchl OJHHAKOBLI?

4.14. Tlouemy peKH W O3epa HATPEBAIOTCA COJHEYHBIMH Jy4aMu
MeJIeHHee, 9eM cyima?

4.15. Kakoe KOJMYECTBO TeNJIOTHI HEOOXOAMMO [JIA HarpeBaHUA
Boxel maccor 200 r or 20 go 50 °C?

4.16. Kaxkyo maccy Bogbel Mo:xHO Harpers Ha 10 °C, mepezmas ei
KOJHAYeCTBO TemaoTel 1 kJx?

4.17. Yro6s! Harpers 100 r meranna Ha 90 °C, norpeboBasocs Ko-
audectBo Tenaorhl 8,1 xl[:kK. BelumciauTe VIeJIbHYIO TEIJIOEMKOCTH
MeTraJia.

4.18. Ilpu oxnaxJeHHHM MeJHOro nasJbHHKa maccoii 200 r jgo
remnepatrypil 20 °C emigenmmaace sHeprua 30,4 x]lx. Onpenenmre
HavyaJIbHYIO TeMIepaTypy nasaJbHUKA.

4.19. JTo xakoil TeMIepaTyphbl MOYKHO Harpers soay maccoi 500 r,
coolmue eif KoxuyecTBo TenyaoTsl 84 kllx? HavansHada Temneparypa
Boxasl 20 °C.

4.20. Ha CKOJBKO IpagycoB AOJKEH OXJIAZHTLCA CTAJLHOH Opy-
cok maccoit 20 Kr, 4ToOH mepeaTh OKPYIKAIOIIEH cpejie KOJIUUeCTBO
Terorel 690 w1x?

19



= | Bropow ypoBeHb

4.21. B xaKkoM ciydae ropsdas Bofa B cTakaHe oxJaguTcs Gomb-
me: ecJId B CTAKaH ONYCTHTL cepeﬁpaﬁym HIH aJXOMHHHEBYH JIOHK-
ky? Macca J0eK OJHHAKOBA.

4.22. Jenezusle meun OBICTpEe HArpeBalOT KOMHATY, UeM KHD-
NMUYHBIE, HO HE TaK MOJI0 OCTAIOTCS TermasiMu. [louemy?

4.23. Iloyemy nouea GeicTpee nporpeesaercs A0 J0MKAHA, YeM IOCIIe
Hero?

4.24. Tlouemy BOZa B 0O3epe OCThIBAET 34 HOYBL IOpas3f0 MeHbIIe,
YyeM [ecOK Ha misoxe?

4.25. Iloyuemy KiIEMAaT, JJId KOTOPOro XapaKTEePHBI DEe3KHE Iepe-
majabkl TEMIEPATYDEl MEXKAV AHEM H HOYBLI0, MEXKAY JeTOM H 3UMOif,
HA3BEIBAIOT PE3K0 KOHTHHEHTAJILHEIM?

4.26. KoJIbCKM# IIOJIYOCTPOB OMBIBAETCH TEILIBIM TedeHHeM ['osbd-
CTPHUM, YTO CMATYAET 3AIOJAPHBIA KJAMMAT M CO3[aeT YHUKaJbHBIE
KAUMaTHdecKkue 30HBEI (puc. 15). Kakmm crBoiicTBOM BOJALI MOXKHO
06BsAcHATE BanaHue [onbsderpuma Ha Temmepatypy Bosayxa? Kakum
criocofoM 3TO TeYeHHe IepejaeT MATePHUKY Terio?

Puc. 15

4.27. Yem o6'bACHUTE, YTO B MIYCTHIHAX OYeHb DOJIbIIINE CYTOUHEIE
nepenajasl Temmeparyp?

4.28. Kakoe KOJMHYECTBO TEILJIOTH HeoOXOZHMO [JIsi HarpeBaHHA
BO3AYXA B KOMHAaTe pasmMepoM 5 X 4 x 3 m ot 4 mo 20 °C?

4.29. Kakoe KOJMUYECTBO TEILIOTHEI MOTpedyeTcs, UTOOLI JOBECTH
10 TeMIIepATYpPEl KHIIeHHs 2 JI BOALI B AJIOMHHHEBOM YailHHKe Mac-
coit 700 r? HavannHasn Temneparypa Bogsl 20 °C.

@ 4.30. B Boay maccoit m, = 1 kr, TeMneparypa koropoii ¢, = 10 °C,
BRIWBAIOT KUOATOK Maccoit m, = 800 r. Kaxosa xoneunas Temmnepa-
Typa t BOALI?

4.31. B anoMuHEREBO# KacTpiose Maccoi 1,5 kr Haxogurca 800 r
BO/LI Npu KoMmMHaTHOH Temmeparype (20 °C). Ckoabko KHDATKA

HYKHO JOJHTE B KAcTPIONIO, 94TOOBI IOJVYIHTE BOAY TEeMIIEpPATYpPOH
45 °C?
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4.32. Ha kaxyi0 BBICOTY YeJIOBEK NMOAHANCA OBl 3a CYTKH, ecJIH Obl
MOT' MCIIOJIL30BATh [AJIA 3TOr0 3HEPIHI0, IIepPelaBaeMyi0 UM OKDYKAa0-
mieit cpene? CunraiiTe, uTo yenoBex maccoit 70 Kr eKeceKyHIHO Ie-
penaer okpy:xawued cpege KoaudecTBo TermmoTs 40 Jx.

4.33. B ramopumerp Hamuau 0,5 i1 Boasl npu temneparype 20 °C.
CKONIBKO KHIATKA HaJao0 OOJIHTh, 4TO0BI YCTaHOBHMJIACH TeMIlepaTypa
80 °C?

4.34. OnpenenuTe TEMIEPATYPY BOABLI mocje cmemuBanuasa 100 r
runarka 1 100 r Bogsl, BaaToi npu remneparype 20 °C.

4.35. Ha marpeBanue kupnuua maccoit 4 kr ma 105 °C zarpaueno
TAKOEe K€ KOJUYECTBO TEIJIOTHI, KAK M Ha HArpeBaHue BOAEI TOH ke
Macerl Ha 22 °C. Onpegenure yeasHYIO TEIIOEMKOCTE KHPITAYA,

4.36. B measoMm kanopumerpe maccoit 100 r Haxommiack Boja
Maccoit 740 r npu remneparype 15 °C. B aToT KalopuMeTp OMYCTHIN
6pycor maccoit 200 r, Harperslit B Kunsauieir soge. [locne yerarosie-
HHA TeIJIOBOTO PABHOBECHA TEMIEPATYPA B KAJIOPHMETPE HOAHAIACK
mo 17 °C. Kakora yaenbpHaA TEILIOEMKOCTh Gpycka?

4.37. B Boay maccoit 300 r, remnepaTypa xoropoit 10 °C, onycka-
I0T HarpeThble B KHMNAIeH Boge MeTAJLIHUYecKHe I'MpH ob0imeil maccoit
1 xr. Temneparypa Boas: nossimaerca Ha 21 °C. M3 kakoro maTepua-
Jla MOryT OBITH HBrOTOBJIEHBI THDH?

4.38. B ranopuMeTpe HAXOAMJIACH YKUAKOCTb Maccodt 100 r mpm
remneparype 25 °C. B Hee onycrunn map maccoit 100 r, Temmepary-
pa koroporo 75 °C. ITocse sToro B KajJopuMeTpe yCTAHOBHJIACH TEM-
neparypa 30 °C. Bo croIbKO pas yeIbHAS TEIIOEMKOCTD KUIKOCTH
6oJbIe YAeJbHON TENJIOEMKOCTH MaTepuaia mapa?

4.39. B cransHOM YaiiHuKe maccoii 1,2 Kr Haxoauaachk Boja Mac-
co#t 1,9 xr mpu temneparype 20 °C. B uaiiHMK OOyCTHIM HarpeThIH
B KHIATKe O6pycok Maccoit 650 r. I3 kaxkoro marepuana MosKeT GBITH
H3TOTOBJIEH OPYCOK, ecJi TeMiepaTypa BOABI B YailHMKe IOBLIIIAET-
cs go 25 °C?

@ 4.40. Ha cKONBKO I'DAAYCOB MOKHO HarpeTh PTYTh, 3ATPATHUB Ta-
KYyI0 JKe BHEeprHio, Kakasa HeoOXoAuMa [UIs MOAheMa 3TOH PTYTH HA
Beicoty 70 m? Cuuraiite, uto g = 10 H/xkr.

4.41. CBuHIOBRIH map nagaer ¢ BeicoTel 30 M HA CTANBHYIO ILIH-
Ty. Ha CcKONBKO rpajiycoB TeMmeparTypa miapa Hocje yAapa HpeBbl-
[maeT Ha4aJbHYo, ecan 50 % MexaHHYECKOH SHEPTrMM IEePeXOIUT BO
BHYTPEHHIOK dHEpruw mrapa?

4.42. C xaxo# BEICOTHI JAOJKHA NaJaTh KalJa BOALI, YTOBKI OCIE
yaapa 0 3eMJI0 BoJa oKasajach KunadeHoi? HavanbHas Temneparty-
pa Boas! 0 °C. Ilepesauy sHepruu OKpy»Kawmiei cpeje He YIHTHIBAM-
Te. Cunraiite, uro g = 10 H/kr.
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4.43. [Tsurarens momuocThio 50 Bt B Teyenme 10 muu Bpaijaer
JIONIACTH BEHTHJIATOPAa BHYTPH KalJlOpHMeTpa C BO,EI;OfI. Ha croabko
MNOBBRICHTCHA 3a 3TO BpEMHA TeMIlepaTypa BOAbI, €CJIH €€ MAacca 2 Kr?

4.44. Ha Kakyo BRICOTY MOYKHO TMOAHATEH CJIOHA Macco# 4 T, 3a-
TPATHB TAKYI0 K€ dHEpPruio, KoTopas Heo0Xoaumma, 4To0BI OBECTH
BOAY B YaliHHKe BMecTHMocThiO 3 J oT 20 °C go xunenun? Cuuraiire,
uto g = 10 H/xkr.

4.45. B cocya ¢ x0g0omHO#M BOXOM OmycTHIM TPH Opycka (4yryH-
HbIi, MeJHBIHA M CBHHIIOBBIH ), HMEIOIIHEe OANHAKOBYIO Maccy H Harpe-
THIE 10 OXHOM M TOH ke TemmepaTypbl. OAMHAKOBA JH TeMIepaTypa
OpyckoB noctye oxaamzaenna? OZMHAKOBOE JHM KOJHUUYECTBO TeNJOTHI
Opycku oTxanu Bojge?

=8 TpeTuin ypoBeHb

4.46. B amoMuUHUEBBIH KaJlopHMeTp, B KOTOpoM OblIa BOZa mac-
coit 200 r npu remmepartype 10 °C, monoKuIu MeJHEBI Opycok Mac-
coit 150 r, remneparypa xKoroporo 100 °C. Onpejenure TeMIepaTypy
BOABI IOCJIe YCTAHOBJEHMSA TEIJIOBOTO paBHOBecusi. Macca kajnopu-
metpa 100 r.

4.47. TemnepaTypa XOJOAHOH W TOpAYeil BOABI COOTBETCTBEHHO
12 u 70 °C. CKOJIBKO XO0JOAHON M ropaded Bojabl norpebyercs, 4To-
6Bl HANIOJHUTH BaHHY Bojo# npu Temmeparype 37 “C? Macca Boubl
B BauHue 150 Kr.

4.48. CKONBLKO HYKHO CMEIIAThH ropAdYeill BOJABI, MMeIOIei TeM-
neparypy 90 °C, u xoaoaHoii, umelomeil remneparypy 10 °C, grobbI
noxyuurk Bogy maccoit 100 kr u remneparypoit 30 °C?

4.49. B Boav maccoit 200 r mpu temmepatrype 20 °C momemaror
cTaIbHYIO Aeratb maccoit 300 r, mMeromywo Temnepatrypy 10 °C, u
MengHyio miaacTHuHKY Maccoit 400 r npu remneparype 25 °C. Haiigure
VCTAHOBHMBIIYIOCA TEMIIEPATYDY.

4.50. Yepes HeKOTOpPOE BpeMs IOCTIe ONYCKAHHUA B BOJY, MMEIO-
myo remnepatrypy 10 °C, resa, Harperoro go temneparypsl 100 °C,
yeraHoBuiack obmaa remneparypa 40 °C. Kaxoii craner Tremnepary-
pa BOJIbI, €CJIH, He BRIHMMAA [ePBOTO Tella, B Hee ONYCTHTE eIle 0JHO
TaKoe JKe Telo, HarpeToe Ao TemnepaTypsl 100 °C?

4.51. [Ina oborpesa MaJaTKH TYPHCTHI KJAAYT B Hee 2 KHUpHUYa
pasmepom 25 x 12 x 8 cMm, HArpeTHIX B KocTpe A0 Temmepatypsl 80 °C.
Koraa xupnuun octeiin g0 40 °C, reMmeparypa BO3Ayxa B HajaTke
noesicunack Ha 10 °C, Karkas yacTs OTJAAHHON KHPOHYAMH 3HEPTHU
oA Ha HATPEBAHME BO3AYXA B HajaTKe, eciu ero oobem 3 m*?

4.52. Tlpn BKIIOYEHWM OTONJIEHHA 4YyryHHas Oarapesa wmaccoi
20 xr Harpeaacs or 10 mo 50 °C, a Boaayx B KoMHaTe odbeMoM 60 m* —
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or 10 xo 20 °C. [Ina gero morpeboBanocsk GOJbIIE SHEPTHU: 1A Ha-
rpeBaHHA BO3jyxa wim darapeu? Bo ckosbko pas Gonbire?

4.53. KUIIATOK B MOJHOM TPEXJHTPOBOM UYalHHKE OCTBIBAeT 0
20 °C. Ha ckoJabKo Harpejcs 6Bl BO3AYVX B KVXHe, ecau Ol Bce KO-
JIMYECTBO TEIJIOTHI, BbIJAETUBINEECHA MPHA OCTHIBAHUHN BOMALI, MOIILIO HA
HarpesaHue atoro Bosayxa? Ilmomans Kyxam 6 m?, BeicoTa 3 M.

4.54, Ha cKOJBKO I'pagycoB HOAHAIACE OBI 3a CYTKM TeMIlepaTy-
pa 4eJIOBEYECKOI0 Teja, eCau 0Ll BCe BRIJEJIAeMOe YeJIOBEeKOM Tell-
JIO pacxo/l0BAJIOCH HA YBEIHWUYEeHHE BHYTPEHHEH AHEpPruH ero Tena?
Mdi1a pacdera OpAMATE yAeJBHYIO0 TEIVIOEMKOCTH TKAaHEH desioBede-
CKOro Tejla DaBHOH YAeJbHOM TeloeMKocTH Boapl. CumraiiTe, 4TO
BCJIeICTBHE Telionepenadyyn denoBexk maccoi 70 Kr exKeceKyHIHO Te-
pefaeT oKpyKawmeH cpeae Komudectso tenaorel 40 k.

4.55. Pajuycel CTANbHOTO W CBUHIOBOTO INAPOE OAMHAKORLL.
Jna Harpesanua Ha 1 °C Kakoro m3 9THX mIApoB HeoOXoAHMO GOIL-
1ee KOJHYeCTBO TeIJIOTHI?

4.56. B kunamed Boge Harpenu Asa OpycKa OAMHAKOBOT'O pasMme-
pa: ajJlOMUHHMEBBIH M CBHHIOBEIH. Kakoli W3 HUX cleAyeT ImepeHecTH
B XOJOJHYIO BOAY AJIA TOTO, 94TOOBI BoJa Harpeaachk Gonbime?

Kpenkue opetukn

4.57. B xamopuMeTpe 1004YepeJHO HATPEBAIOT PA3INYHBIE KULKO-
CTH C IIOMOIIBIO OJHOTO M TOro e ajekTpoHarpesatens. Ha puc. 16
NpHBEJEHE! IPA@HKH 3aBHCHMOCTH TeMIepaTrypsl { MKHUIAKOCTEH oOT
BpeMeHH T. M3BECTHO, YTO B EPBOM OMBITE KAJOPHMETD COAEPKAT
BOAY Maccoi 1 Kr, BO BTOpOM — JApPyroe KOJWYeCTBO BOJALI, B Tpe-
TheM — HEeKOTODPYIO KHIKOCTE Maccoil 3 xr. Kakosa 6wL1a Macca
BOJIbI BO BTOpOM onbITe? C KAKOH MKHUJKOCTHIO MOTJIM IPOBOJUTE Tpe-
THH ONBIT?

t,°C
70 1
60 1
50
40
30
20

Puc. 16

4.58 Tepmomerp nozep:xanu uaja orgem. Ilocie Toro Kak ropeJ-
KY BBIKJIIOYHMJIH, NOKa3aHHA TepMOMETpa 3a 26 YMEeHBIIHJIHCE OT
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100 mo 99 °C. 3a cKOIBKO BpeMeHU MOKA3AHUS TePMOMeTpa YMeHb-
mareda or 60 xo 59 °C? CumraiiTe, 94T0 KOJHAYECTBO TEIJIOTHI, €Xe-
CeKVHIHO TepefaBaeMoe TeJoM OKpYy:Kalolleil cpeje, IPAMO OPO-
MOPIIHOHAIBEHO PA3HOCTH TeMIepaTyp MeKAV TeJIOM M OKPYXKalomei
cpenoit. Temneparypa B komuare 20 °C.

4.59. HarpesaTtenpr MomuocTh0 50 KBT NOBBIIIAET TEMIEPATYPY
BO/IbI, IIPOTEKAOIIEH co cKopocTeio 1 M/c mo Tpybe auamerpom 2 cMm,
¢ 15 mo 35 °C. Kakas 4acTh KOJHYECTBA TENJIOThI, BRIAEIAEMOrO Ha-
rpeBaTesieM, NepefaeTca OKpyKamwiei cpege?

4.60. DnexTpHYECKH KUNATHIBHUK MoInHOCTEI0 350 BT He MO-
»KeT Harperb Boay maccoit 600 r go KHneHusA., YOeAHMBIIHCH B 9TOM,
ero BbIKJH4YaT. OmeHHTe, HAa CKOJBKO [OHM3UTCH TeMIeparypa
BOJBI Yepead 15 ¢ mociie BHIKIIOYEHUS KHUIATHILHUKA.

4.61. B xasopuMerp c BoJOIi NepeHeCJH H3 KHIATKA MeTaJInde-
CKHH MIAPUK, B Pe3yJLTATe Yero TeMmMieparypa B KaJlopHMeTpe IOoJ-
Hanace ¢ 20 go 40 °C. Kakoil craHeT TeMmeparypa B KaJopuMeTpe
rocJie IepeHoca U3 KUIATKA BTOPOr0 TAKOro ke Iapuka? Tpernero?
CKOJIBKO TAKUX [IAPDMKOR HAJO IIEePeHeCTH, YTOOLI TeMIIepaTypa B Ka-
JopuMeTpe crana pasHoi 90 °C?

4.62. B oxHOM cocyae HaxomuTcA 1 J XOJIOJHOTO MOJIOKA IIPH
Temneparype 20 °C, a BO BTOPOM COCyJe — TaKOe e KOJIHYeCTBO
ropadeii Boasl npu temmeparype 80 °C. Kak, ucnosiesys rensionepe-
Jady MeXXAy MOJIOKOM M BOJOH, cIejaTh Tak, 4TODBI MOJIOKO CTAJO
Tenuee BO,EII:-I? Paspemaem‘ca HpHMEHHTB JONOJITHHTEeJIBHEIE COCYABI H
NPpHBOAHTE HX B CONPHKOCHOBEHHE, HO CMeIIHEATL BOOAY C MOJIOKOM
HeJlb3d. qurai-‘:'re NJOTHOCTE U Y.IIEJIBH)'IO TenJ0eMKoCTE MOJIOKA Ta-
KHMH e, KaK ¥ BOJEIL.

O 4éM-TO JaJBbHEM, HE3eMHOM,
O uém-10 OIM3KOM M POILHOM,
Cropas, IJauyT CBE4H.

A.JToSanoackuil

5. SHEPTUA TOIJIUBA.
YAOENbHASA TEMJIOTA CTOPAHUA

| Q=¢qm

Mpumep peLueHUs 3aaa4un

B meanom cocyne maccoit 500 r HarpesaioT BOAY Maccoif 2 Kr, BadA-
Tyio npa Temneparype 10 °C. o Kakoi TeMmepaTypbl MOKHO HarpeTk
Bonay, cikxurasi 50 r cnupra? KIII ropenkun cumraitre paBabiM 50 %.
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Iago: Pemenwue.

m, =50 r =0,05 kr Ilpu cropaHuM CIMPTA BBEIAENAETCS 9HED-
russ @ = gm,. Boma u cocyn mpu Harpesa-
q=26-10° Jox HUH II0JYYaT KOJHYEeCTBO TeILIOTHL
Kr

Q'z-s =cymy(t, — t,) + cymy(t, = t)).

m,=500r = 0,5 kr
CoryacHo ompeneneruio KIII[ marpesa-

¢, =380 &% Tens
Kr - °C szs
t,=10°C n= Q"
m, = 2 Kr
Orcioga ngm, = (¢,m, + c,m,)(t, — t,).
¢, = 4200 L% sidi
Kr-°C CnemoBarensHo, t, =t + 1 9
T| - 0 5 szz + C3m3
- ITopcraBiaeM 4YHCIOBbLIE 3HAYEHHA H
t,—? [IPOBEPSIEM eIWHUIILI BEJIHUHH:
0,5-26-10°% . 0,05 r
L= 1070 + KI it = 86 °C.
380—--'-u:§-—- - 0,5 kr + 4200 H: - 2Kr
Kr-°C Kr - °C
Omeem. 86 °C.

YCTHASA PASMUHKA

5.1. Onpenenure no rabaune Ha Gopsane, KAKOe U3 MEPEUNCITCH-
HEIX B HEH BellecTB MMeeT CaMyK MAJEHBKYIO YAEJBHYI TEILIOTY
CrOpaHH#A, a KaKoe — CaAMYIO DOJIBIIVIO.

5.2. Yro os3HauaeT BEIPAMKEHHWE: YAENbHAA TEIJIOTA CrOpPaHUsA
ronausa pasHa 26 M /kr? Yro aTo MoskeT OLITL 3a TONJIHUBO?

5.3. YaenpHasd TENmJIOTA CrOPAHWUA KAMEHHOrO VyIJIsd IIPMMEDPHO
B 2 pasa OoJibllle yAETBHOH TemnoTs! cropaaus ropda. CpasauTe KO-
JIMYECTBA TEIJIOTHI, MOJIyYeHHEIE IIPH CHMCHUIAHNHA KAMEHHOTO YTJIA M
Topha OZUHAKOBOH MAaCCHI.

5.4. B kaxom ciay4ae MOMKHO MOJYINATH GOJbIIee KOIHUECTBO TEIl-
JIOTHI: NPH CHHUTAHWM Nopoxa Maccoif 1 Kr miM GeHSMHA TAKOM XKe
Macchi?

5.5. CxonpKO sHEpPIuu BBIAEJAETCH [IPH [OJHOM CTODAHHM Kepo-
cuHa Maccoit 1 Kr?

5.6. Ilouemy, crapasack ObICTpee HATPeTH BOAY B YallHUKe, VBeJIH-
YUBAIOT MJIAM#A, OTKPBIBAA KpaH ropeaxku?
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5.7. Kak BeI qymMaeTte, noueMy GepesKIMBBIA X03AWH NPEIIOUNTAET
IoKynaTk Oepe3oBwle ApoBa, a He cocHOBEIe? IleHa ApoB ogMHAKOBA.

5.8. CpaBHHTE 9HEPrul0, KOTOPAS BBHIZAENSETCA IPH CTOPAHUH Ke-
pocHHa Maccoil 1 Kr M CrHpTa TAKOM Ke Macchl.

5.9. Kakoe KOIM4ecTBO TEIJIOTHI BHIZEIMUTCS IIPU IOJHOM Cropa-
HUM cnupTa macco# 300 r?

5.10. IIpu cropaEuu OPUPORAHOTO Ta3a BHEIAEIMJIOCH KOJHYECTBO
rernaorel 17,6 MIIxx. CxonsKo rasa G510 COMIKeHO?

5.1. IIpx monHOM cropaHMH HEKOTOpOTO TomiaueBa maccoi 600 r
BeIJeNfeTCA KoaudecTBo Tennorel 16,2 MJDx. Kakoa ynenepHas
TeryoTa cropanus Tomnusa? Kakoe aTo mosxer 6bTh TOILIMBO?

5.12. Kakoe KOJWYECTRBO TEILIOTHLI BRIAEMUTCA OPH IMOJHOM Cropa-
HUM cmecH 2,5 Kr Oensuna u 0,5 kr conupra?

5.13. CKOJLKO 9HEPruy BBIAEGJTHTCA IPHU MOJHOM cropasmyu 2,5 1
KepocuHa?

5.14. CKOMBKO CYXHMX JPOB HYMKHO CXeUb, YTOOLI HOJIYIUTH TAKOE
e KOMTUYeCTBO S3HEPIHH, KaK IPH CrOpaHUHM IIOPOXOBOIo 3apana Mac-
cort 600 r?

5.15. Kakoe KoIH4YecTBO TEILIOTHI BEIZEJIATCA IPH IOJHOM Cropa-
HHAH KaMeHHOTo yria Maccoil 1 t? Haiigure mMaccy AM3eILHOTO TOII-
JIMBA, KOTOPHIM MOKHO 3aMEHHTH 9TOT VI0Jb.

== | Bropon ypoBeHb

5.16. Ilouemy gom yzoOHee oTanIMBaTh, MCHOJL3YS YrOJb, IIPH-
POAHBIN rasd I AU3esbHOe TOIJIMBO, YeM JpOoBa U COJIoMY?

5.17. Ilouemy B KauecTBe TOILIMBA BEITOJHEE HCIOJL30OBATE ODEH-
3MH, a He IOPOX, HO IIOPOX HeNIb3d 3aMEHHTH GEH3MHOM B apTHILIE-
PHMCKHX cHapsagax?

5.18. [Touemy yaenbHAs TEIUIOTA CrOPAHHSA ChIPBIX APOB MEHbIIE,
4eM yAeJabHAas TeIIOTA CrOPAHHUSA TeX Ke JPOB Iocjie MPOoCYIIKH?

5.19. CocHOBBIE IpPOBa MMEKOT GOJBIIYIO YAEJIbHYIO TEIJIOTY Cro-
pauud, 4em Gepesosbie. Kak Bbl Aymaere, nouemy e 1 M° GepesoBbix
JAPOB CTOHT Aoposke, yeM 1 M* cocHOBRIX?

5.20. KakoBa Mmacca OpUpPONHOrO rasa, KOTOPHIA HA0 CIKeub,
4T100B1 Harpets Boay oobemom V = 100 n or Temneparypm ¢, = 20 °C
no t, = 40 °C?

5.21. Kakoii o6pem BOAbI MOskHO Harpetrs or 20 °C 1o tremnepary-
PHI KHIIEHHSA 34 CYET TelJia, MoJydeHHoro npu cyxkurasuu 0,5 1 xepo-
cuna? CumraiiTe, 4YTO BCe KOJHYECTBO TEIJIOTHI, BLIJEIMUBIINEECS IPH
CTOPAHMH KepPOCHHA, UIeT HA HATDeBAHHUE BOJLI.
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@ 5.22. [lna HarpeBaHus Boabl 00bemMoM V = 10 11 cOKIIN KePOCHH
maccoit m = 50 r. Ha cKoJIbKO M3MeHMIach TeMIlepaTypa BOALI, eClau
oHa moayuyuia 50 % TemmoTel cropaHuA KepocuHAa?

5.23. KakoBa mMacca KepocHHa, KOTOPHIA HaJ0 cKedb, 4TOOEI Ha-
rpeTs 2 11 BoAawl oT Temnepatypsl 20 °C o xunenus? Boga momyuaer
50 % TemmoTHI CropaHusa KepocHHA.

5.24. Jlo kakoi TeMuepaTypsl Mo#HO Harpers 20 J BOJABI, TeMIe-
paTtypa Kotopoit 20 °C, cxxuras 6essun maccoit 20 r? Cuuraiite, uTo
BCE KOJHMYECTBO TEILIOTHI, BBIJeJIHBIIeecA NPH cropaHuu OeH3uHa,
HJET HA HarpeBaHUE BOJLI.

5.25. Oupegennure KIIJI coupToBKH, ec/iu IPH HAIDEBAHUY HA HEH
150 r Boaer ot 20 mo 80 °C uapacxozoBaH criEpT Maccoi 4 r.

9 5.26. YjenbHas Tensora cropasus 6essuna B 1,8 pasa npessima-
eT yAeJbHYIO TEeIJIOTy cropaHus cnupra. O3Hauaer JH 2TO, YTO OPH
cropaauu 1 s 6eHsnHa Buigeasierca B 1,8 pasa Gosblree KOJIHYECTBO
TeIJIOTHI, YeM TP cropaauu 1 i coupra?

5.27. Kakyio maccy BOABI MOKHO Harperb ot temnepatypsl 30 °C
JI0O KHIIeHHUA 3a CYeT TenJia, IMOJYYeHHOrO NPH CHUTaHHH KaMeHHOTO
yIVIA Maccoi b Kr?

5.28. JlerkoBo#t aBToMobuias Maccoit 1 T pacxoxgyer 7 i GeH3uHA
Ha 100 kM nyrta. Ha Kakyio BLICOTY MOXKHO OLIJIO OBI MOAHATEL 3TOT
aBTOMOOHJE, MCIOJNB3VA BCIO SHEPTHIO, BEIAEJHBINVIOCA MPH cropa-
HHUU 9TOro ODeHauHa?

5.29. Kakoii rpys M0HO IIOJHATL Ha BeIcOoTY 15 M 3a cuer sHep-
I'uH, BeIZenuBineiica nopu cropanun 100 mua 6enamnna?

5.30. Ha kakymo BBICOTY MOXKHO NOJHATH I'Py3 Maccod 3 T, uc-
M0JIb3yA BHEPruw, NoJydyeHHy npu caxurasuu 0,2 g Kepocuna?

=8 TpeTui ypoBeHb

@ 5.31. Korga aBroMobuis pacxoayer Goibine roprodero: npu JBH-
eHuy 0e3 0CTAHOBOK HJIH ¢ ocraHOoBKamu? O0bsAcHHTE.

5.32. Urpyumka ¢«KypUIBLIMK» YCTPOEHA CJEAYIOIMM 00pasoM: B
HECKBO3HOE OTBEPCTHE Yy PTa CILIOINHON (UI'YPKH BCTABIAKOT «CHUIra-
peTy», COCTOANIYI0 M3 IJIACTMACCOBOIO IPYTHKA, 00epHYTOro cjoem
6ymaru. Ecnu aTy «cHraperys nmojskedb, TO ALIM OT Hee HAET IIOPIU-
amu. IMouemy?

5.33. Mexnerii cocyn maccoil 500 r comep:kKuAT 2 J BOALI IIPH TeM-
neparype 10 °C. Jo kKakoif TeMImepaTypsl MOYKHO HATPETHL BOAY, CHKHU-
raa cnupt macco 50 r? KIII] ropenxwu pasen 50 % .

5.34. IIpu nomownu Harpesatens ¢ KIII 40 % HeobxomuMmo moBe-
CTH 00 TeMOepaTypbl KHOeHus 4 J BOABI B aJIIOMHHHEBOM KacTproJie
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maccoi 2 kr. OmpegenuTe pacXoj KepOCHHA HA HATDeBAHUE BOJLI U
KacTPIOJIM, eCJIU UX HavamrbHas TeMmneparypa 20 °C.

5.35. B anomuaneBoMm yaitauke maccoit 900 r sarpesnu 10 1 Boast
JI0O KHTIeHUA, M3PACXOA0BaB NpUpoAHbIi rasd maccoit 200 r. Onpege-

JIUTEe HavaJabHYI0 Temnepartypy Boabl. KIIJ[ ropenxkm cumraiiTe pas-
HeIM 40 % .

5.36. B menHoif KacTplojie Harpeiad 5 JI BOABI OT TeMIIePaTypPhI
14 °C mo kuneHusA, u3pacxogoBas KepocuH Maccoi 100 r. Onpegenn-
Te Maccy kactpionu, ecau KITI marpesarens 40 %.

5.37. Ha rasoBoii ninTe 3a 15 MHH J0OBeJH A0 TEMIEPATYPHI KH-
nerus 3 n Boasl. KakoBa Macca rasa, CropaBIIero KasKAyio CeKyHIY,
ecnu HadannHas Temnepatypa Bogsl 20 °C? Ilorepu Temnna He YIHUTHI-
BamTe.

5.38. KakoBo OTHOIIEeHHE MAacCC CIUPTA ¥ OeH3MHA B CMECH, VIeJb-
HadA Temyota cropasua Koropoit 40 M /kr?

5.39. I'ycernuHBIN TpakTOp pasBuBaeT MoinHocTs 60 KBT, M npu
9TOM MOIIHOCTH CPEJHAA MACCA PACXOAYeMOro 3a 1 4 JAM3eJIbHOrO TO-
nausa pasHa 18 xr. Haiigure KIII] nBurarens.

Kpenkue opelku

5.40. MomuocTes aBTroMoOuabLHOro apurartens 44 xkBr. Kaxos
KILI sroro asuraress, ecau npu ckopoctu 100 ¥km/49 on Ha 100 KM
nyTH pacxoayer 6eHsuH obbemom 14 n?

5.41. Mexayropoassiii aBrobyc npoexan 160 xm 3a 2 4, pasBu-
BadA npH aToM MomHOCTL 70 KBT. CKOMBKO JHTpOB OeH3MHA H3Pacxo-
nosan asTobyc, ecan KIII ero gsurarens 25 % ?

Kprcranny He npucTaio
TepPATE YepPThHI KPUCTAJLIA.

C. Cxupnos

6. MJABNEHUE U KPUCTAJUIU3ALINA

Q=Am

Mpumep pelleHUs 3apauyun

AmomuHueBomy 6pycky maccoit m = 500 r mpu Temnepartype ¢, = 20 °C
nepeganan KoaumdgecTBo TemaoTe €@ = 450 xllx. Kaxoil craser remie-
partypa aJlioMUHHAAT
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Pemenue. OnpegesnM cHayajJa KOJHYECTBO TEIJIOTHI, KOTOpOe
norpedyercs [JIsi HArPEBAHUSA AMIOMUHHA [0 TEMIEPATYDhL IJIaBJIeHUA:

Q =cm(t —-t)= 880% - 0,5 kr - 640 °C = 282 g]Ix.

Yro6bl NOJHOCTEIO PACILIABUTE AJIMHUHHUI, MOTpedyeTca KoJaude-
CTBO TEILIOThI (5,,)2 = Q1 +Am =477 k]I:x. Takum o6pasom, Ql << Qz.
3Ha4YuT, NEepeJaHHOr0 AJMIOMHHHIO KOJHYECTBA TEIJIOTHI JOCTATOYHO,
4To0bl «JOBECTH» AJIOMHHHH 0 OJIABJEeHMA, HO HEJOCTATOYHO, 4YTO-
OBl DOJHOCTBIO pacIIaBUTE ero. ClieloBATeIbHO, B KOHEYHOM COCTOA-
HHMH TeMIlepaTypa aJlOMHHHS OyleT paBHa TeMIiepaType ero mJjaslie-
mua 660 °C.

Omeem. 660 °C.

YCTHAA PASMWHKA

6.1. Onpezgenure no rTabauue Ha Qopsane, KAKOe U3 NepeYHCIeH-
HBEIX B HEeW BeIIeCTB CaMoe JIErKOIJIaBKOe, 4 KaKoe — CamMoe Tyro-
ILJIABKOE.

6.2. MoskHO M B AJMIOMHHHEBOM COCYZE€ pPAaCIJIaBUTh cepebpo?
ceuren? OGocHy#TEe CBOM OTBeT.

6.3. Mo3KHO JIH B CTAJIBHOM COCYJ€e PAcILIaBUTh 3010T0? OB0oCHYI-
Te CBOIf OTBer.

6.4. Temneparypa nJaaMeHH rasoBoil ropenxku okojo 500 °C.
W3 kakHUX MeTasJIOB HeJb3A H3IOTOBJATH HOCYAY HJA MPHUIOTOBJE-
HHA ITHIM Ha 3TOH ropenke?

6.5. B kakoMm arperaTHoM cocTogHHH mpu Temmepatype 1000 °C
HaxXOAATCH CJIEeAYIOIIHE BelecTBa: cepebpo, CBUHEL, 30JI0TO, ATIOMH-
HHIH, KeJjie3o0, BoJabdpam?

6.6. Kakue BemecTsBa MOMKHO PACILUIABUTEL B KUILAUIEH BOge?

6.7. MosxHO 1B pacnaaBlIeHHBIM METAJJI0M 3aMOPO3UTE BOAY?

6.8. ITouemy nex He cpasy HaYHMHAET TASITh, €CJH €r0 BHECTH C MO-
po3a B TEILTVI0O KOMHATY?

6.9. Taromuii jile IpUHECJH B OMEleHHe, TeMIIEPATypa B KOTO-
pom 0 °C. Byzer Ju Jlex npofoIKaTs TadTh?

6.10. Ha uto pacxoayercsi sHeprus NpPH IJIABJIEHHH KDHCTAJIH-
YeCKOr'0 TeJia, HarpeToro A0 TeMIEePATYDHI IJIaBIeHuA?

=] MNepBbin ypoBeHb

6.11. B ucropum uesyoBedecTBA OPOH30BBIA BEK NPEAIIECTBOBAJ
xenesnomy. Kakue pusnueckue xapakrepucTuxku OPOHSEI U JKeje3a
CBI'DAJIM B 9TOM BasKHYIO POJb?
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6.12. ITouemy nHa Kpaiinem CeBepe mjis M3MepeHHUs TeMIIepaTYPhI
HMCTOJIB3YIOT CHUPTOBLIE TEPMOMETPEI, & He PTYTHBIE?

6.13. Ilouemy 3MMOIl NIPM AJUTEJBHBIX OCTAHOBKAX ABTOMOOMIA
M3 pajuaTopa BHLIMBAIOT BOAY?

6.14. Ogur us repoeB KHuru I'. Manua moyuan apyroro: <«Ecam
CHEer UATH MepecTaHeT, MOMKeT HACTYIUTL CHJILHLIH MOPO3...» BepHO
au ato? O0bsAcHHUTE.

6.15. ITouemy BecHO# BO Bpemsd Jgexgoxona (puc. 17) BOnu3H pexku
ObIBaeT xX0JI0HEee, YeM BIAJH OT Hee?

Puc. 17

6.16. IIpaBuabHO 1N YTBEP:KIAEHHNE: «ecJIH HNepeiarTh Tejly HeKOTO-
poe KOJIMYeCTBO TEIJIOTHI, ero TeMIeparypa 00A3aTesibHO IOBBICHT-
csa»? TIlpuBeauTe IpUMEpHI, MOATBEPIKIAIOIIHAE BAII OTBET.

6.17. V xakoro u3 TeJ BHYTDEHHAS DHEPTrus OOJbIIE: MeJHOro
OpycKa Maccoil 1 Kr npu TeMiepaType mJaBjeHnsA ujad 1 Kr pacnjas-
JIEHHOM Mejau IIPHU TOH ke Temneparype? ObocHyiiTe cBOIl OTBeT.

6.18. Korna He OBLIO XOJONMJIBHOH TeXHHKH, IPOAVKTHI JIETOM
XPAHHUJIHU B JeAHUKAX. JIETHHK TOTOBHJIHM 3UMOH: Bhipe3ajd Ha BO-
goeme 0ONbIINe KYCKH JIbJa, CKJAIBIBAIN B AMY ¥ CBePXY 3aChINaTK
ciaoem zemuu. [ToueMy TeMIepaTypa B JeJHHKe B TedeHHE BCEro Jera
ocraBajack dauskoit k 0 °C?

6.19. Kakoe KoOJIHYECTBO TEIJIOTHI HE0DXOAMMO A IJIaBJE€HUA
cranu maccoit 500 r npu Temmeparype ILIaBJIeHHA?

6.20. KakoBa macca cepeOpAHOrO CJIMTKA, KOTOPBIM MOMHO pac-
MJIaBUTh IPH TeMIOepaType IJIABJIEHHSA, NepeJaB eMy KOJHYecTBO
TenyoTsl 29 kIx?
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= ] Bropow ypoBeHb

@ 6.21. Kakoe KOJIMYeCTBO TEILIOTH @ HAJ0 IepeaaTh CBHHIIOBOMY
Opycky mMaccoit m = 2 kr, B3ATOMy npu remneparype ¢, = 27 °C, uro-
OBI pacHIaBUTE ero?

6.22. Kakoe KOJIMYECTBO TeILIOTHI NMOTpedyeTcs ANA TLIaBIeHUA
ceuana maccou 200 r, Baaroro npu remneparype 17 °C?

6.23. Cronsko Menu, uMeromiei Temneparypy 23 °C, moxHO pac-
IJIABHTE, cOOBIHUE eif KomuuecTBO TemaoTel 970 xIlx?

6.24. DHepruu, MOJy4YeHHON NPH OCTHIBAHWM KHIIATKA [0 TeMIle-
parypsl 20 °C, xBaTuio mid miaasineHus Jbga maccoi 600 r npn Tem-
neparype 0 °C. Kakosa macca kunaTka?

6.25. Kycok ipaa maccoi 2 kr umeer temnepatypy —b °C. Kakoe
KOJHYeCTBO TeIJIOTHEI HeoOXO0JUMO eMy IlepelaTh, UTO0bl IPeBPATHUTH
JIe/i B BOAY, HMenIyo Temneparypy 20 °C?

6.26. Umerorca 1 kr Bogel npu remueparype 0 °C u 1 kr npaa npu
TOM ke Temmepatype. OMUHAKOBAA W BHYTDEHHSAA dHEPIMSA «CIIpA-
TaHa» B 9TUX Tenax? B xaxom Gonbure? Ha ckonbko?

6.27. Parusas BecHa — 3ameuarenbHOe Bpemsa! IIpumexaer coa-
HEIIIKO — 3aropaTtk MoXKHO! A rTemmeparypa Boszyxa oxoso 0 °C.
H Tak 6yger, moka... [lo kakux nmop?

6.28. IToyeMy CHJIBHEIM MODPO3 Ha3bIBAKT TPECKYYMM?

6.29. Kak BBl AyMaeTe, KAKOI'0 yCJOBHA He XBaTaer, 4To0BI JaTh
OTBET HA BOIPOC: CKOJLKO HY)XHO 9HEePrHH, 4TOOBI pacHJIaBHUTL MOJ-
HOCTBK CBHHer, maccoit 1 xr?

@ 6.30. B oxaom m3 cruxorsopenmit A. C. IlymkuEa ecTh Takue
CTPOKH:

OnpsaTrHel MOAHOTO IapKeTa

Baueraer peuka, Jb10M ofeTA.

Manpuniiex pagocTHLIH HAPOX

KoHbKaMu 3BYYHO DeKeT Jiek.

IToueMy KOHBKH XOPOLIO CKOJLIAT 1o JbAYy? IloueMy B cUIIbBHEIE
MOPO3HI CKOJIbKeHHEe 3aMeTHO YXVAIIAeTCA?

6.31. Onay ¥3 OYTHLIOK C BOAOH IOJIOKHJIM HA JieJ NPH TeMIepa-
Type 0 °C, Apyryio omyCcTHIHM B BOAY IPH TOH JXe TeMmeparype. 3a-
Mep3HeT JIH BoJa B KaKOH-HUOyAbL OyThIIKe?

6.32. U3 gaiiHMKa HaJWJIH Yail B CTAKAH C CAXapoOM H B CTAKAaH
Oea caxapa. B kakom crakane uait Oyner xonomnee? ITouemy?
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t, °C 6.33. Ha pwumc. 18 npusenen

400 t rpaduK HaArpeBaHHMS W IJaBJe-
300 HHUA HEKOToporo semecrsa. Kakoe

ato BemectBo? Kakmm mporeccam
200 COOTBETCTBYIOT YUacTKH Tpadu-
100 Ka AB, BC u CD? Kak uaMeHseT-

CA BHYTPEHHAA 9HEPIHA BeIIeCTBa

0
1 5 3 & 8 2oumm Ha 3THX ydacTKax?

6.34. [louemMy MeJHEIe IPOBO-
Ja Jerde CrnasTh, YeM COCAHMHUTH
C IMOMOIIBIO CBAPKH?

6.35. Ha puc. 19 nprBenen rpaduK H3MeHeHHs TeMOEpPaTypEL He-
KOTOporo BemiecTBa. Hakoe aTo BemecTBo? Kakmm mpomeccam coot-
BETCTBVIOT yuacTky rpadurka AB u BC? Kakasa ua Touer (K unu M)
COOTBETCTBYET COCTOAHHIO ¢ OONbIeil KMHeTHYecKol sHeprued Dec-
MOPAAOYHOTO ABUIKEHHS UACTHI[?

4,0
357 d 411

3271 B—&ﬂ ™

Puc. 19

6.36. Kaxoe KomnuecTBO TEIIOTHI HeobXoaumo oTobparTs V BOJBI
Maccoit 5 Kr, umeroniei remneparypy 10 °C, uToObI IpeBpaTUTE €€ B
Jen, umermui remneparypy —30 °C?

6.37. BEyTpeHHAA 9HEPrusA BOJABI MACCOH 5 KI, HAXOAHWBIIEHCS
upu temneparype 20 °C, B pesyJibTaTe Terionepesadd yMeHbIIHIACh
"Ha 1 M][;x. CkonbpKo 00pa3oBaoch Jbaa?

6.38. Cronbko Jbja, TemmepaTypa kotoporo —b °C, Momer pac-
ILIABATH CTAJBHOM 1ap Maccoil 5 kr, oxmaxzaasack or 400 go 0 °C?
CunraiiTe, YTO BCA SHEPrUsA mHepejaeTcd JibAy.

6.39. Kakyio Mmaccy Menu, uMeroIei remneparypy 83 °C, MoxHO
PacILIaBUTE, DepeaaB eil KoxudecTBo TemaoTs 1,17 MIx?

6.40. B cue:xkublit cyrpod, umeromuii temnepatrypy 0 °C, 6pocu-
JIM packasieHHBIH 10 TemoepaTypsl 300 °C MenHbIH map Maccoi 2 Kr,
Kakosa macca pacraasmiero cHera?
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6.41. DHepruu, NOJYYEHHOM NPH OCTHIBAHMHM HEKOTOPOH MAacehl
KunaTka no remneparypsl 70 °C, xBaTnjo AasA ILIaBJI€HUA JbAa MAac-
coii 500 r npu remneparype 0 °C. KakoBa mMacca kunarka?

6.42. UyryHHaa 1 aJlOMUHUEBAA JETAJd OZUHAKOBON Macchl Ha-
xogarca npu remuneparype 20 °C. lna niapieHus Kakod M3 5THX Je-
TaJsei HeoOXoAMMO OoJsbIlee KOIMYECTBO TemIoTel? Bo cKoabKo pas?

6.43. [loaApHUKH NOAYYAOT HEOOXOAMMYIO MM BOJAY, PACTAILIH-
Bad Jieg. CKONBKO KepocuHa HeOOXO0ANMO CIKedb AJA moaydenua 15 i
KHIAYEHOH BOABI, €CJM TeMIEepaTypa OKpy:Kawieill cpeasl pas-
Ha —40 °C? CuuraiiTe, uTO HA NOJyYeHHEe BOABI pacxoiavercsa 50 %
TENJIOTEI CTOPAHUSA KepPOCHHA.

6.44. CeuHel pacIUIaBUIM B JKeJIe3HON YalllKe W JOBEJIM ero TeM-
neparypy mno 350 °C. 3areM ganrky BEIHYJIH H3 DeYd W MOCTABHJIM HA
JnaboparopHbli cToJsi. CoycTs HEKOTOpPOE BpeMs TeMIlepaTypa CBHHIA
norusunack a0 300 °C. HapucyiiTe npuMepHBIH rpaduK 3aBHCHMO-
CTH TeMIIepaTyphbl CBHHILA OT BPEMEHH.

=—8l TpeTun ypoBeHb

6.45. B raxyio nmorogy obpasyiorcsa cocynsku (puc. 20)? Ecau B
MOpoO3, TO OTKyAa Oepercss Boga? Eciu B orremess, TO M0YeMy BOJA
samepaaeTr?

Puc. 20

6.46. Kaxoe sHaueHue B Inpupone uMeeT GoJabmas yAenbHAS
TeIoTa IaBineHud Jaefa? Yro npoucxoauno Obl BecHOil, ecam Okl
3HAYEHWE 3TOH BeJWYMHBI ObLJI0O HAMHOIO MeHbIIe?

6.47. Yrobsl npejoXpaHUTH OBOINM OT 3aMep3aHus, B morpebe,
rfie OHW XPaHATCHA, cTaBAT Oonbmoil Tas ¢ Bogoi. Kakosa poik BojEI
B 8TOM ciaydae?

6.48. Ec/iM 3amONHATE YYLyHHBIH WIAD BOAOH, IJIOTHO 3aKyIIO-
PUTh ¥ BBIHECTH Ha MOPO3, TO 3aMepaaiolnas BOJAa PA30pPBET YYyI'VH.
Orkyna Gepercs sHeprus, HeoOXoAMMAH [JIA PaspyIIeHUs dayryHa?
Bens Boza Ha Mopose He mosyuaer, a OTZAET IHEPTHIO!

2-Tenpenwreiin, 8 xa, ', 2 33



6.49. [Toyemy KameabKH TYMaHa MOIYT OCTABATHCA KHAKHUMH H
npu remneparype —30 °C?

6.50. TloueMy 0OpM CHABHBIX MOpO3aX [ BOCCTAHOBIEHUS
IVIAJAKOCTH JIbJAa KaTOK IIOJIMBAIOT ropsiyeid Bomoi?

6.51. Bumoii Ha GasKOHe JexKaT MeAHAS MJIACTHHKA M JIBJAMHKA
TAKOH e Maccwl. YAeJbHasd TEIJIOTA NJABJCHHA MENH 3HAYHUTE]b-
HO MeHBIIe, 4eM JbAa. 3HAYUT JHU 3TO, YTO JAJA IJaBJIeHUS MeIHOH
IUIACTHHKH B JAaHHOM ciydae norpebyercs MeHbIIe SHEPrUH, 9eM s
MJIABJIEHUA JbIAHKH?

@ 6.52. KoHCTDYKTODEI MPEAJIOKHUINA IOKDBITE CIOVCKAeMbIH OTCEK
KOCMHUYECKOro KopabJus cioeM Jerkomniaaskoro matepuana. Jasa gero?
Kax BBI AymaeTe, Ha 3emio uau Ha JIVHY ODpeamosaraeTcsa mocagka
aToro xKopabmaa?

6.53. O6racHuTe, HCHOAL3YA 3AK0H COXPAHEeHHUA d9HEPIHH, I0YeMy
YAelBHAA TeNJIoTa IJaBJIeHHMA BelleCTBA paBHa Y}IEJILHOﬁ TemjaioTe
ero KpucTaldIHu3anuH.

6.54. Tpu 6pycka oguHAKOBOH MacCel — JeAAHON, CBHHIIOBEII B
MeAHBIH — HaxopaTcsa npu remneparype —10 °C. [{na nraBrenus Ka-
KOT0 M3 HHX morpebyercsa HaMMeHbIIAA sHeprua? Haubosbmaa?

6.55. B kanopumerpe HaxoguTCA JieJ Maccoi 3 KI NpH TeMIle-
parype —20 °C. Kakoii craser TeMoeparypa B KaJopuMmeTpe, €ClId B
HEro IOMECTHTEL HarpeBaTe/ib, KOTODPHIA IIePeJacT COZep:KUMOMY Ka-
JIODEMETPA KOJHYECTBO TEILJIOTHI:

a) 63 xJx;

0) 200 k][x;

B) 900 r]Ixk;

r) 1,24 MITx?

6.56. AmomuaneBoMy Opycky maccoi 500 r mpum TeMmmeparype
20 °C mepeganu womudecTBo TermnoTel @ = 900 x[:x. Kakoit craner
TEMIEpaTypa aJlOMHUHNA?

@ 6.57. B kajopuMeTpe HaXOAWTCA BOJA MAcCCoOd m = 2 Kr, TeMmme-
parypa kotopoit 30 °C. B kamopumerp moMemaroT Jiej IPH TeMIiepa-
type 0 °C. Kakosa moria 6bITh Macca m _ Jibjla, ecjii OH BeCh PacTasii?

6.58. Harperwerit anmioMHHHEBBIH Ky0 TMOJTOXHMIN HA Jel, U KyO
[OJIHOCTRIO norpysuJca B jei. o Kakoil TemnepaTypsl OblJI Harper
Ky0? Temneparypa asga 0 °C, noTepaMu Temnja MOMHO npeHebpeub.

@ 6.59. B Boay maccoit m_ = 1 kr, umelomyio remneparypy ¢, = 30 °C,
noJoxuna jgeg maccoid m, = 500 r, remneparypa Kotoporo ¢ = 0 °C.
Kakasa Temneparypa YCTAHOBHUTCS B cocyae?

6.60. B xanopuMerpe HaXOZMTCA BOAA MACCOH D KI' IpH TeMIle-
parype 20 °C. B mee momemarmoT Kycok jgbaa maccon 2,5 kr. Kakopa
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Obl1a HAYAJIbHAA TEMIEPATYpPA JbJA, €CJIH KOHeYHAS MAaCCa JbJa OKa-
gajack paBHO#M 1,7 xr?

6.61. B nabopaTopHyI0 meus MOMEMIAI0T KPUCTAIUYECKUH obpa-
gen. O6pasen moTy4yaeT KaAyIO CEKYHIAY OZHO M TO K€ KOJIHYeCTBO
rtertoTel. Ha pue, 21 npueefen rpagux 3aBHCUMOCTH TEMIIEPATYDEI
ofpasna or BpeMeHH. KaKOBBI TENJIOBBIE XAPAKTEPUCTHKH IAHHOTO
BeIleCTBA, €CJIU yAeJbHAA TeIJIOEMKOCTh BeIecTBa B TBEPAOM COCTO-
aaun 400 x/(xr - °C)?

t,°C
_____________ :
1000 t---- ; !
1 1 I 1
1 I |
1 I |
500 T P !
(] 1 ]
E I 1 |
L : ! L I L
0 2 4 6 8 10 1, mun
Puc. 21

6.62. B Boay maccoii 2 kr npu Temneparype 30 °C mosoxuau Jen
maccoi 1 kr, remneparypa koroporo 0 °C. Kakas temneparypa ycra-
HOBHTCA B cocye? Kakoi craner macca abga?

6.63. B Boay maccoit 2 kr npu remueparype 30 °C mosiomxunu gef,
remuepatrypa koroporo 0 °C. Kakas TeMmmeparypa yCTAHOBHTCA B CO-
cyae, ecJid Macca Jbaa:

a) 200 r;

6) 1 kr?

6.64. B xajopuMeTpe HaX0AATCA e ¥ Boja npu remnepatype 0 °C.
Macca npaa ¥ Boasl ofuHaKoBa u pasua 500 r. B kajopumerp HaIu-
BalOT BOAY Maccod 1 Kr npu remmneparype 50 °C Kakas remneparypa
YCTAaHOBUTCA B KaJopumerpe?

6.65. Kycox nena maccoit 700 r moMecTHIM B KAJTOPUMETD C BO-
po#. Macca Boxe 2,5 Kr, Havansuas remneparypa 5 °C. Korga yera-
HOBHJIOCH TeIlJIOBOE PABHOBeCHe, OKA3AaJI0Ch, YTO MAacca JbBOa YBeJH-
unsack Ha 64 r. Onpegenure HAYATBLHYIO TeMIEPATYPY JIbIA.

Kpernkue opeLuku

6.66. B ranopuMerpe npu remneparype 0 °C HaxOAATCA BOAA Mac-
coit 500 r u nex maccoit 300 r. Kakas TemMmeparypa yCTAHOBMTCH B
KajiopuMerpe, ecau noauTh B Hero 100 r kunarka? 500 r kunarka?

6.67. B ranopumerp, comepskaiuii BOAY Maccoit 2 Kr IpH TeM-
neparype 20 °C, Gpocunu nexsmoii map maccoii 1 Kr, B LeHTD
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KOTOPOTO BMOpPOX{EH cTaabHOM mapuk maccoi 50 r. Temmeparypa
apga 0 °C. I'me okakercA CTaJlbHOM MIADHK IIOCJE YCTAHOBJIEHHS
TEIJIOBOTO PABHOBECHSA?

6.68. B nepeoxsaxaensoi a0 remneparypsl —10 °C Bopge mponc-
XOAUT OBICTPBINA IpOLEce KpucTanusanud, Kakasa yacTh BOJLI IPH
aTOM IIpeBpamiaeTcs B gen?

Ha oxne, cepeOpAHOM OT HHesd,

3a HOYb XPH3AHTEMbI PACLBEJIH.

B BepxHHX cTerIax — HeOO APKO-CHHee
U zacTpexa B CHErOBOM NBLIH.

H.A. Bynun

7. UCNAPEHUE, KOHAEHCALUWA, KUNEHUE

| Q=Lm |

Mpumep pelueHus 3aaauum

B konbe Haxogmaacek Boga nupu remmeparype 0 °C. IIpu orkayke Bo3-
AyXa U3 KOoJOBI Boja Kumeja U 3amMepsana. Kaxasa gacTh BOJABI IIpH
3TOM INPEBPATHJIACE B TIap?

Pemernue. IlyecTe m — macca Bceil BOABI A0 OTKAaYHBAHMHA, &
m, — macca ofpasopasuierocs napa. Toraa macca o6pasoBaBIIerocs
JIpJla PaBHA M — m,.

Hpﬂ KPHCTaJJH3allHH BOJABI BhleJIAeTCA KOJHYEeCTBO TelJOoThl,
pasHOe A(m — m,). INA ucnapeHus BOALI TPeOyeTcs KOJUYECTBO Tell-
JIOTHI, paBHOe Lm,.

B coOTBETCTBHH C 3aKOHOM COXPAHEHHsA dHepruu A(m — m,)=Lm,.

Orcioga monyuaem m, = _* _m,
Sl R
330.10° 2 4
CnemoBarensHo, ™ _ Kr ==,
m  330.10° A%, 9 3.900 B 8
KI' KT

IIpu pemeHMH 3aa4¥ MBI HEe VUHTBIBAJIH, YTO 3Ha4YeHuA L Ipu
Temuepatype 0 °C 1 100 °C HeCKONBKO pasIMYalOTCH.

1
Omeem. B nap npesparujiack 3 4aCTh BOJEL.
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YCTHASA PASMUHKA

7.1. [loueMy MCOAPEHHE JKHIKOCTH IPOMCXOLUT IPH 060 TeM-
nepatrype?

7.2, IloyueMy NIpH HCHAPEHHMM TEMIIEPATYPA KHIKOCTH NOHMMKA-
erca?

7.3. Ilouemy mcnapeHHe NPOMCXOAHT TeM ObiCTpee, YeM BhIlIe
TEMIIEPATYPA KHIAKOCTH?

7.4. 3aBUCHT JIH CKOPOCTH MCIAPEHHA KHUAKOCTH OT ILJIOMIAAH ee
MMOBEPXHOCTH?

7.5. IlouemMy npu HaIW4YUH BeTpa JKHUAKOCTH HCTApAeTca ObI-
cTpee?

7.6. IIpuxoauIOCE JH BAM «YCKOPATH» ucnapenue? IlpuBepute
npumepsl. Kak u A uero sel 9T0 genanu?

7.7. Yro obGuagaer GOnbLIell BHYTPEHHEH SHEPruei: BOAA MAaccoi
1 kr nmpu temmeparype 100 °C miu BOZAHON Iap TAKOM e MAacchl
npu Toi e remueparype? ObocHyilTE CBOH OTBeT.

7.8. Ilouemy TeMmeparypa BOABI, AOJT0 HAXOAWBIIEHCT B OTKPHI-
TOM CTAKaHe, BCerja HeCKOJBKO HHMEe TEMIOEepPATYPE BO3OYXa B KOM-
Hare?

7.9. Kakue aBeEUA NPHPOALI 00LACHAIOTCA KOHIeHcaneil mapa?
IIpuBenuTe OpUMepEI.

=] MepBbiii ypoBeHb

7.10. BeicTynamwinuii B JKapy Ha Tejle Yel0BeKa IIOT OXJIasKaaeTr
Teno. ITouemy?

7.11. Ilouemy uaii ocTeiBaeT GuICTPEE, KOraa Bhl HA HeEro gyere?

7.12. Tlouemy B 3RapKYI0 CYXVIO IOTOAY Mbl 4yBCTBYEM cels Jydine,
YeM IIPH TAKOH JKe TeMIIeDATYpEe W BRICOKOH BIAYKHOCTH Boamyxa?

7.13. Tlouemy MoKpoe Genbe Ha BeTpy coXHeT GuicTpee?

7.14. Mo:xkHO M yTBEPIKAATh, 9YTO BOJAA BCErJa KHIIHT IIPH TeMIIe-
parype 100 °C?

7.15. Kakue sBneHus HaOMIOZAIOTCA B XKHUAKOCTH Iepe] TeM, Kak
OHA HAYHHAET KHIIETh?

7.16. Ha puc. 22 npezncrasied rpadHK 3aBHCHMOCTH TeMIIepaTy-
PEI OT BpEMeHHM /1A HeKOTopoil :xuakoctu. Kakopa Temneparypa Ku-
nenuns xuakoctu? Kakas sto Momxer 6uITh sKuAKOCTh? CKONTBKO Bpe-
MEeH! KHUIIeNIa 3Ta KHAKOCTh?
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7.17. Tlouemy rops4mii yaii OCTEIHET HAMHOTO OBICTpEE, €CIIN ero me-
peJIAThL B OJII0JIe HIM HEeCKOJBLKO pa3 NepesITh U3 CTakaHa B crakaH?

7.18. Kakoe KOJHYECTBO TEILIOTH He0DX0AMMO AJis 00paieHus B
nap cnupra maccoi 40 r, B3ATOr0 NpM TeMueparype Kunesusa?

7.19. Kakoe KOJHMYECTBO TEIJIOTHI BLIJAEJIUTCH NPH KOHIEHCAIIMH
BOJIAHOrO mapa maccoi 50 r?

7.20. CKOJIBKO CKOHIEHCHPOBAJIOCE BOAAHOTO Iapa, HMe0IIero TeM-
neparypy 100 °C, ecnu npu aToM BeIAenniack sHeprua 11,5 MIx?

7.21. Cronbko abga, B3aroro npu remneparype 0 °C, pacmiaBut-
cd, ecld eMy COOGIIUTHE KOJMYECTBO TEIIOTHI, KOTOPOe BRIAEIAeTCS
NpH KOHJEHCALMM BOJAAHOIO Mapa Maccoif 2 Kr IIpH TeMIeparype
100 °C u HOpMAJIBHOM aTMOC(HEepHOM AaBIeHHH?

7.22. Bopa, KUIAIOasa NIPH HOPMAaJLHOM aTMoc(epHOM ZaBJIeHHH,
MOJIyYuJia OT HarpeBaTenas KoauwdecTBo TemwnoTel 690 kllx. Kakxosa
Mmacca obpasoBasineroca napa?

7.23. Kunamaa XHUAKOCTL IOJIVYHJIA OT HarpepBaTeJd KoJHYe-
ctBo TernoTsl 180 k[[»x. KakoBa macca ofpasoBasierocs napa, ecjiu
yaelbHasd Teljora napoobpasoBaHud aToil suakocTH 450 K /Kr?

7.24. JKuaKoCTL DM KHIIEHHH IIOJYYHJIA OT HAarpeBaTess KOJIH-
uectBo TermoTel 60 k][, a Macca JKUAKOCTH B COCYy[e YMEHbIIHIACH
Ha 250 r. OnpegennTte yAeJbHYH TeIUIOTY NapooOpasoBaHWs 3TOH
HHUIKOCTH.

7.25. Kunsmas »AAKOCTh NOJYYHIaA 3a HEKOTOpOoe BpeMs OT Ha-
rpesarens konudecTso temrorsl 80 g:x. 3a sro Bpema 200 r xug-
KocTH npesparmiock B nap. Oupegenute yAelnbHYIO TEIIOTY Hapo-
o0pas3oBaHUA 3TOH HHUIKOCTH,

== | Bropoi ypoBeHb

7.26. Ilouemy HabmMofaTh KOHAEHCAIIMIO Iapa 3HAYMTEJBHO Jer-
ue, UM HCIIApeHue KHAKOCTH?

7.27. Kak ucnapeHHe 3aldIllaeT HAII OPraHU3M OT Ieperpesa?
IlpuBeauTe NpUMeEpHI.
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7.28. Ilouemy s3anoreBaiOT OYKH, KOI/la YeJJOBEeK ¢ MOpo3a BXOAHUT
B TEMIYK KOMHaTy?

7.29. OguH cTakaH gOBepPXY 3al0JHEeH ropAYHM JaeM, a Apyrod —
TAKHM JKe ropa4Yum OynsoHom. Kakas M3 »KMAKOCTEH ocThIBaeT ObI-
crpee? ITouemy?

7.30. Jlarymka (puc. 23) — samMeuaTeJBHEIN CHHOOTHK. Adpu-
KaHCKHe MJeMeHa 3aMeTHJIM, 4YTO [epeJ HAdYaloM Ce30Ha NoXKIeil
NpeBecHbIe JATYITKH BBIXOAAT W3 BOALI M B30HpAIOTCS HA JEePEeBbA
41 MeTaHHA HKPEIL. Econ «IIPOrHO3» JAI'VOIeK OKaXKeTCH omubou-
HBIM, TO HKpa BHICOXHET W IOoTOMCTEO nmorubrer. Ilouemy? Kak ¢ ¢u-
3AYECKOH TOYKH 3peHHA 00'LACHHUTE IIoBegeHHe JIHI‘Y]I[RH?

Puc, 23

7.31. B 3kapkyio NOroAy B TeHH OJMH TEPMOMETD KJAAYT B MUCKY C
BOJIOH, & IPYTOH — HA CKaMeiKy M MOJHUBAKT BOAOH M3 TOH e MHCKH.
Kakoii u3 TepMoMeTpoB nokassiBaeT HoJiee BLICOKYIO TeMIeparypy?

7.32. Jletom B xapkue AHKU paboume IUeIbl NPUHOCAT B YJEH
Boay. ITuensl, HAXOAAIHECA B VIbe, COBHPAIOT ATY BOAY M PACHBLIA-
0T ee, IIPU 3TOM OHM HENPEPLIBHO MALIyT KPbLIbAMHA. Jepes HEKOTO-
poe BpeMAa OHH mepecTarwT 3abHpaTh BoAy v paboumx muen, Torja te
BHOBb HAYHMHAKT NPUHOCHTE HeKTap (puc. 24). O6baAcHEUTE ¢ hH3H-
YEeCKOM TOUKM 3PEHUA HPUUYMHY MHCTUHKTHUBHOIO IOBEJEHUA MYesl U
CYIHOCTE HADJIIOJAeMbIX ABJIEHUH.
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7.33. Kakas (ororpadusa cobaxm (puc. 25, a, 0) 6bina cieraHa B
TeILIYIO IIOrojly, a Kakaa B xonograyio? ObGocHyiiTe oTBeT.

Puc. 25

7.34, JleiicTBATE/ILHO JIX MBI BUAUM 14D, BLEIPLIBAKIIHHACH H3 HO-
CHUKa KHNAUlero yaiHuka (puc. 26)?

Puc. 26

7.35. Ilouemy pake B KapKUil J€Hb Mbl OIIYI[a€M IIPOXJIAaAy, Bbl-
XO/A NocJ/ie KYNAHUA U3 BOJLI?

7.36. Ilouemy 3uMoOil IpH AbiXxaHuu obpasyercs TyMmaH, a Jie-
TOM — HeT?

7.37. ITouemy 3MMOI OKOHHBIE CTEKJIA 3AII0TEBAIOT, €CJH B KOM-
HaTe MHOIo Jwonei?

@ 7.38. Kak oOpasyiorcsa objaka B Kapkue JIeTHHe QHUT

7.39. Kaxoe ¢dusHdeckoe ABJEHHE OTPAMKEHO B CTHXOTBOPEHHH
Cepresa Eceruna «Bor yx Beuep. Poca...»?

Bor yx Beuep. Poca
BrectuT Ha Kpanuse.

5 crow y moporn,
IIpuCIOHMBIINCE K UBE.

7.40. O6bAcHHATE, TOUEMY poca ObiBaeT 00HJIBHEE IIOCJIe KapKOro
IHA.
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7.41. Pa3 nium Ba NPOKHIAYEHHAs BOJAa 3aKMUIaeT He Tak OypHO,
Kak cerpas. ITouemy?

7.42. Kenag yCKOPUTH IPHUIOTOBJIEHHe GOpPIIA, X03AHKA YBeJIH-
YHBaeT OrOHL IOJ KACTPIOJIEH ¢ ViKe KHndmen somoi, Jobbercsa au
oHa kesiaeMoro peayabrara? OBocHyTE CBOM OTBET.

7.43. Kaxkoe KOJIHMYECTBO TeIJIOTHI HeODXOJMMO 3aTPATHTh, 4TO-
Obl HarpeTbk BoAy mMaccoil 5 kr or Temnepatypel 0 °C Ao KunesudA M
MOJHOCTBIO BEIONAPUTE ee?

7.44. Kaxkoe KOJH4YECTBO TemaoThl norpebyercs, uTobel nmpespa-
THTE Jefl Maccoi 3 Kr, Ba3saTeril npu temneparype —20 °C, B nmap npu
Temneparype 100 °C?

7.45. Kakoe KOJIHUYECTBO TeNJIOTHEI BREIJETHUTCA NPH KOHJEHCAIIHH
BogAHOro mapa maccoid 50 r, mmewmero temuoeparypy 100 °C, u
oxnaxaeHun obpasoBaBlIeiicsa BoAbI n0 Temneparypsl 60 °C?

7.46. Karkoe KOMUYECTBO TENJOTHI BBIAETHTCH TPH KOHIEHCAITMHA
poaaHoro mapa maccoi 200 r, mmeromero temmeparypy 100 °C, u
OXJasKJeHHH o0pasoBaBIIeiica BOALI A0 TeMneparypsl 40 °C?

@ 7.47. B xajopuMeTpe HAXOAMTCA BOAA MAacCod m = 1,2 kr npn
remneparype £, = 20 °C. CkoxbKO mapa, UMEMOIIEro TeMmIepaTypy
t, = 100 °C, HY:HO BOYCTUTh B KaJOPUMeTp, 4T0OOLI TeMIeparypa B
HeM nopHAjgack go t = 50 °C?

7.48. Cmech, COCTOAIIYIO U3 5 KI JbAa B 15 Kr BOAB IpPH TeMlle-
parype 0 °C, Hy:kHO Harpeth no Temueparypsl 80 °C mponyckasuem
Bogaroro napa npu 100 °C. Kakoe KoauyecTBO napa JAJig aToOro He-
obxogumo?

7.49. B kasopumerp, B KoTopoM Haxoauacs jgex maccod 100 r npu
remmneparype 0 °C, Boyctuiau nap npu remueparype 100 °C. Ckoabko
BOJIBI OKA3AJIOCE B KAJTOPUMETpEe, €CJIH Bech JieJ PACTASN, a TeMIepa-
Typa no-upexxeemMy paBsa 0 °C?

7.50. B uaiinuk Hagwiamu 2 g Bogsl npu remneparype 20 °C u mo-
craBuiu Ha oroHb. [Tocie sakunanus Bojgk! ee o6bem okaszancsa 1,9 .
Kakoe K0JHYeCTBO TEIJIOTHI IOJy4HIa BoAa?

7.51. CKoJIBKO KepocHHA HYKHO CiKeub, 4TOOBl BeIDApUTBE 1 I
BOIBI, HMewieil remneparypy 20 °C?

=8 TpeTun ypoBeHb

7.52. Boay maccoi 4 kr, B3aryio npu temneparype 20 °C, Harpe-
JIM 10 KUIIEHUA M NOJHOCTRIO uenapuian. Onpefennute, CKOJIBKO Kepo-
cuHAa s aroro norpedorasiock, ecan KIIJl Harpeparens 25 %.

@ 7.53. Ecnn 3akphITh 0AaHKY KPBIIIKOH, TO YPOBEHL BOALI B HEH He
oyner moHM:Karhes. O3HAYAeT MM HTO, YTO KPBIIIKA «0OCTAHABJIMBA-
eT» HCOapeHHe BOJbI?
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7.54. Byzer nu kumneTs BOAa B CTaKaHe, NJIABAIOIIEM B COCYZE C
KunAmei sompoi (puc. 27)?

Puc. 27

7.55. Tlouemy oKOHHBIE CTEKJIA 3UMOH IOKDLIBAIOTCS Y30PAMH M3
uHed?

7.56. Uto ofiero Memay NpoLeccaMd HCIApeHUsa M KUIeHudA?
B yem pasnuune MexxAy HEAMH?

7.57. Tlouemy npu KMIOEHUH YKUIKOCTH MpeBpalfaeTcs B map ro-
pasfio OpICcTpee, YeM Ipu ucuapeHun?

7.58. Ucnapsitorest i TBepanie Tena (manpumep, nen)? Iloareep-
AHUTEe BAlll OTBET IPUMEpPaMH.

7.59. TsmimEa M TecTo MPH HATPEBAHHM He DasMArdaloTcda, a 3a-
rBepaeBaioT. [louemy?

7.60. Caxap mam MeJ MOryT HAMOKHYTH B CBHIDYIO IOromy u 0Oes
noxxns. Kakum puanuecKkuMm aBIeHHeM 3TO O0bACHAeTCS?

7.61. Bor 3a0buin Ha ILUIATE KUIAIIUN YalHUK. BepHYBIIHCH Ha
KYXHIO, Bbl OOHADYKHUJIH, YTO IOJOBHHA BOALI M3 YAMHHKA <«HCYe3-
na». [leficTBUTENBHO JIM BCA 3Ta BOJa cefuyac mpeacTaBiseT coboit
nap? MosxHO au ee yEuaeTh?

7.62. IloueMy chIphie APOBA B KOCTPE «CTPEISIOT» UCKPAMHU?

7.63. Ilepex moaeM JIACTOYKM JIETAIOT OYEHb HH3KO. KAKHMH
(hu3HUeCKHMHU U3MeHEeHUsAMH B aTMochepe ato obycaoBaeno?

7.64. He zarnsajpiBad B CIpaBOuHBIe TAaGAMIIBI, CKAKHTE: KaKas
H3 MUJAKOCTEH — BOJAA, PTYTh HIM 3(HUD — KHUIHUT OPHA CAMOI HHU3-
KO# TeMmneparype? npu camoii Beicokoin? Ha ocHoBaHMHM Yero Bl cae-
Jajii TAKOH BBIBOJ?

@ 7.65. TTouemy He3zafoJTO 10 3AKUIIAHWA BOALI B YAHUKE MBI CJIbI-
muM xapakrepHsiid mym? Ilouemy nmepes caMbIM 3aKHIAHHEM OH CTH-
xaer?
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@ 7.66. Cocyn ¢ BOmo# BHIHOCAT M3 OPOMTANBHONH CTaHOUM B OT-
KpBITEIH KocMoc. Uto OyzeT mpOMCXOAMTE € BOJOM, ECIH COCYZ OT-
KPBITE?

7.67. OcToposKHO HarpeBas YHUCTYIO BOJAY, MOKHO IOBBICUTH €€
TeMIeparypy, Hanpumep, o 110 °C naxe npH HOPMAlIbHOM aTMO-
ceprom nasaeHun. [loueMy 3Ke BoJa IPH 9TOM He KHITHT?

7.68. B cocyaax ua caabo0b0:KKEeHHOM ITIMHBL BOJA OCTaeTcs Ipo-
XJIaJHOH Aaxke B JeTHOK kapy. [louemy?

7.69. Kak BhI3BATH KUIEeHUe BOJLI, He Harpesas ee?

7.70. JiBe *HMAKOCTH, MacChl KOTOPHEIX PABHBLI, HADEBAIOT B OJH-
HAKOBBIX COCYIaxX Ha ONMHAKOBBIX ropenkax. Ilo rpadurxam 3aBu-
CHMOCTH TEeMIIepaTyphl OT BpemMeHH (pHc. 28) ompejenure, ¥ KaKou
FKHIKOCTHU:

a) TemnoepaTypa KMIeHUs BEIIIE;

0) yaeinbHas TeIJIOEMKOCTEL Oosbmie;

B) yAeNbHAS TeIJoTa nmapoobpasoBaHusA Gosblre,

t, °C B
I ] /
/
1 I
/ ]
2 |
/ L]
0
T, MHH
Puc. 28

7.71. Uspacxogosas 800 r Gersmua, Bogy Maccoit 50 Kr Harpeau or
20 mo 100 °C u uacts Boae! Beinapuiau., Kakosa mMacca oOpa3oBaBIIIero-
ca mapa, ecau 60 % TennoTel cropanns GeHsuHA nepejaHo Boje?

7.72. CKonbKO HeoB6XO0JAMMO C3Kedb COUpTa, 4TODBI pPACIIaBHTH
Jlejl Maccoil 2 Kr, B3ATHIA npm temmeparype —d °C, a HOJy4YeHHYIO
BOAY HArpeTh A0 KumeHusa u 1 Kr Bogsl nmpesparuth B map? KIIJ]
criuprosea 40 %.

@ 7.73. B kanopumerp, cogep:xanmuil sogy maccoit m_ = 500 r mpnu
remneparype t = 20 °C, BoycTuaM BOAAHOW Iap npu TeMmeparype
t =100 °C. Kakas TeMnepatypa ¢ yCTAHOBUTCS B KQJIOPHMeTpe, eclii
Macca mapa paBHAa:

a) 10 r;

6) 100 r?

Kagoit ctaHeT Macca /7 BOABI B KAMKIOM M3 3THX clydaeB?
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7.74. Jlo xakoit TeMnepaTypsl Harpeercsa Boga oosemom 0,8 i1, Ha-
XoAAIIasAcsH B MefHOM Kajopumerpe maccod 700 r m mmeromasa tem-
neparypy 12 °C, ecau BOYCTHUTE B KAJODMMETD BOAAHON Iap Maccoi
50 r mpu Temneparype 100 °C?

7.75. B kacTprosio HaJIMIH XOJOZHONW BOALI TIPH TeMIIepaType
10 °C u mocraBuam Ha aaexkTpomauty. Yepes 10 MuH Boja 3aKkumesna.
Uepes kakoe BpeMs IOCJ€ 3TOr0 OHA BBIKMOHAT moJHOCThI0? Macca
KaCTPIOJIHM HAMHOI'O MEHBIIlE MacChl BOIBI.

7.76. B kasopumerp, cogep:xainuii 1 Kr BOAbI, BIIyCTHIHN BOASHOM
nap macco#t 40 r, umeromuii remneparypy 100 °C. Kaxoit 6e11a Ha-
yaJbHAA TeMIepaTypa BOJbI, eCJIM KOHEeYHadA TeMIepaTypa B KaJopH-
MeTpe oKasasack pasHoi 60 °C?

7.77. CamMblif pacnpoCTpaHEHHBIH METOJ ONPECHEHHS MOPCKOM
BOABL COCTOMT B €€ BBIIADMBAHWH: DACTBOPEHHBIE B BOJE COJIM B
map He IOIagaloT, MO3TOMY IOCAe KOoHJIeHcamuu napa obpasyercs
npecHas Boja. CKOJBKO KAMEHHOIO YU HYXKHO C3Kedb JJIA ONpecHe-
HHAA BoAbl maccodt 1 1?7 Hawansnaa temmeparypa Boasr 20 °C, remno-
Bbl€ XapaKTePHUCTHKH COJIEHOH H IpecHOH BOABI CYHTAMTE ONUHAKO-
BBIMH.

7.78. XBaTUT 1M dHEPrHH, BhIpabaThIBaeMOH THAPOSIEKTPOCTAH-
nueif, Ha TO, YTOOBI BHEIMADHTH BCIO NPOXOASAIIYIO Yepe3 ee TYPOUHBI
BOAY?

Kpenkue opeLuku

7.79. Korza OTKpHIBAIOT OYTHIIKY € TasHPOBAHBIM HATHTKOM,
B JKHAKOCTH GYPHO BBIZEJNAKTCA NYSBIPDBKH, KAK M NPH KHIEHWH.
B gyem orsMuMe 9TOrO mpouecca 0T KHIeHuA?

7.80. Kanenbka BOABI HA MOJY BHICKIXAeT 34 CYMTAHEIE MHHYTHI,
A BOT KamneJibKa DTYTH, 3aKATHBIIHCL B IIeJb, MOKET JeKaTh TaM
rogamu. Kakumu cpoiicTBaMu prTyTH 3TO0 00bACHAETCA?

7.81. B rasopumerpe Haxoaurces jex maccoir 500 r npu Temmepa-
rype —10 °C. Kakas reMmuneparypa yCTaHOBHTCA B KAJOPUMETPE, €CIH
B Hero BOYCTUTH BOJAAHON map maccoi 80 r, mMewInuil TeMuepaTypy
100 °C?



3yOuEl, peMHM, KoJjieca, LelH,
CsHcT nopiirHei, B3MaxH peryara...

Mammuasi! Ctpoit Bain Beipoc 6pefoM,
3eMJIA 'YANT IO BAII PACIIER...

B. i, Bprocos
8. TEMNNOBbIE ABUTATENIN

n=" 100 %
(4)

Mpumep pelseHus 3a8aumn

Isurarens mouiHocTeio P = 15 kBT morpeGaser B uac 6eH3uH 00be-
mom V = b a. Onpegenure KILI asurarens.

HDaro: Pemenue.
P =15 kBr=1,5-10* Br Coraacuo onpeaenenuio KILIT
t=1q=3600c I]EA“-IOO%.
V=5x=5-10%m®
q =46 MIx _ 4,6 - 107 Hox IMonesnas pabora A, = Pt, a
KT Kr | Telwiora cropaEusa OeHsuHa @ = qm,
p =710 “_Is' rae m = pV — macca beH3HHa.
2. Orcoxa
n—7? Pt

T]=qp—v-100 Yo .

HO}ICT&BJ’EEBM YUCJOBBIE 3HAYEHHA H IIpoBepAeM eJHHHILI BeJIH-
YHHI

f[,ﬁ-li:'4 Br - 3600 ¢
n= o .100 % = 33 %.
4,6-10" == 110 2L 5. 107"
Kr M

Omeem.m = 33 %.

YCTHAA PASMWHKA
8.1. [IpuBeauTe IpUMEpPBHl NpPEeBpPAlleHHMA BHYTPDeHHel 3Hepruu
mapa B MEXaHHYECKYIO 9HEPTHIO TeJa.

8.2. Kakue npeBpaljeHud SHEPIHH IPOHCXOAAT B TEILJIOBEIX JBH-
rarenax?

8.3. Kakoii TMn TemJOBBIX JABHIaTelNeil siBIseTca HauboJjee pac-
TIPOCTPAHEHHEBIM 7
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8.4. Kakue pusnyecKue ABJCHUA NMPOUCXOAAT INPH CrOPAHHUH I'0-
piodeil cMecH B JBUraTelle BHYTPeHHEro cropanusa?

8.5. Kakue Ten/ioBBIE [BHIAaTeJd CHJLHEE BCEro 3arpA3HAT
BO3AYX B BallleM HACEJIEHHOM NyHKTe?

= | MNepebi ypoBeHb

8.6. Mosxer s KIIII remioBoro asurarensa 6uITh paBen 100 % ?

8.7. IlepBulit yHMBepCAABHBIN TEIJIOBOI ABUraTesns usobpen poc-
cuiickuit uryxenep VM. M. ITonsynos. Kakue npespaniesus sHeprau
IPOMCXOANIIH B 9TOM ABHUraTtese?

8.8. K KakoMy THILy IDUHAJJEMAT CAMBIE MOLIHEIE TEILIOBLIE
nBHTaTenn?

8.9. s uero cocToMT ropiouas CMech, I0OJaBaeMad B IUIHHAD
ABUraTe] s BHYTPeHHEro cropaHus?

8.10. Kaxue cnocobbl NOAIKUraHUSA IrOpiOYeii CMEeCH MCIIONb3YIOT B
JABUTATE/IAX BHYTPEHHErO CrOpaHus?

8.11. B kakom cuydae razoofpasHad ropiodas CMech B OUJIMHADE
ABHTraTeJld BHYTPEHHErO CropaHus obiazaer OoJsbleil BHYTpeHHeH
9HEepruei: B HavaJje TakTa «pabouymii XoA» HIH B ero KoHue?

8.12. B ozgHOi naposoit Typ6uHe moiesHas paboTa COCTABIAET

1 1
i YaCTh 3HEPIHUH mapa, a B Apyroi — - gacTb. Bripasgure KIIII obe-

UX TYpOUH B MpOIEHTAX.

8.13. Kaxor KIIJI rensioBoro ABUraTess, KOTODhIH COBEPIINI 110-
nesnyio pabory 80 k/[:x, ecnu NpH MOJHOM CrODAHMHM TOILTHBA BbI-
nenunack sHeprusa 400 xx?

8.14. IIpu moNIHOM CTOPaHUM TOMJIMBA B TEIJIOBOM ABHUIATENE BbI-
Aeanaock KonudecrBo renmaoTel 500 k[[xx. Kakyro monesnyio pabory
COBEPLINJ ABUTaTeNb, ecau ero KIIIL 30 % ?

8.15. Tenzoroii ABUraTe L COBEPIINI NOXE3HYI0 pabory 120 kllx.
Kakoe xonmyecTBO sHEpPrMM BBIAEIMIOCH TPH IOJHOM CrOPAHHYU
Tonausa, ecna KIII asurarens 25 % ?

8.16. Onpenenure KIIII aBurarenss TpakTopa, KOTOPOMY AJSl CO-
BepmieHus mnonesHoi paborer 38,7 Mk mnorpebosasiock TOIIHBO
Maccoit 3 Kr ¢ yAeJbHOH TemnoToi cropanus 43 Ml /kr.

== | Bropoit ypoBeHb

8.17. Mo:xHO M BHYTPEHHIOK 3HEPIHIO TOILIMBA LENTUKOM IIpe-
BPaTHTE B MexaHu4ecKyl? OTBer moacHuTe.
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8.18. Ilouemy TemImepaTypa rasa B IBHUraTelie BHYTPEHHEroO cropa-
HHSA BO BpeMdA TAKTa «paboumnii Xoa» NOHUMKaeTCA?

8.19. IloueMy TpH CropaHHH TOpPHYEH CMecH JaBjleHHe B IIMJIHH-
Ipe ABHUrarelisi BHYTPEHHEr0 CrOPaHMsA HAMHOIO [OBBIIIAeTCH?

8.20. Korna BHyTpeHHAA sHepruda pabodeil cMecH B IHJIMHApPE
IOBHT'ATEeJIA BHYTDEHHEI'DO CropaHHA foJbIIe: B KOHIIe TAKTa <«BCACEI-
BaHHMe» WJIHM B KOHIE TakTa «c:xkaTue»? ITouemy?

8.21. OrnuuaeTcdA AU TeMIIepaTypa napa, BeIXOJAMIEro U3 IMHIHH-
Jpa MapoBOM MAaIIMHEI, OT TeMIepaTyphl Napa, NOCTYIAIOMIero B 3TOT
nuanHAp?

8.22. [I1a 4Wero TONJIMBO B IMJIHHADPBL ABHraTe/id BHYTPEHHEro
CropaHud 1Iogaercd B PACIibl/IEHHOM COCTOQHHH?

8.23. KakoBbel NpPEeHMYIIEeCTBA MHOIOUHJIMHIPOBBIX JABHAraTeIei
BHYTPEHHErO CrOPAHHA Iepel OAHOIAIUHAPOBEIMHE?

8.24. JIBuraTenh BHYTDEHHEro cropaHus mouiHocThio 36 kBT 3a
1 u paborel mapacxoxosan Genaun maccoit 15 kr. Onpegenure KILJI
JBUTATEN.

8.25. [Ipu cropaHHMHM TOILIMBA B TelsoBoM JBurarese 3a 30 mMuH
Belgennaack sHeprua 10,8 M. Onpegesnure MOIHOCTE ABHTATENHA,
ecau ero KIIII 20 %.

8.26. TennoBoit asurarens momiHocTh0 19 kBt 3a 3 u pabors! u3-
pacxojosas Tonaueo maccoi 12 xr. Ha kaxom Tonuse mor paborare
aTOT ABMraTenb, ecau ero KITI 41 %?

8.27. CKoIbKO TPHPOAHOTO raza HeoOXOAHMO ciKedb JJfA COBep-
1meHus moxesHoil paborer 110 xllxx, ecau KIIJ[ asurarens 25 % ?

8.28. Temsoroil ABUraTeNs 3a 2 4 U3PAcXoA0BaJl KePOCHH Maccou
6 xr. Kakosa momuocTs asurarens, ecau ero KIIIT 25 %?

8.29. Onpenennure KIII aurarens BHYTPEeHHEro CrOpaHHSA MOIL-
HocThio 430 Br, ecqiu oH 3a 8 u paboThl pacxoayer OeH3HH 00beMOM
1,5 n.

=8l TpeTu ypoBeHb

8.30. Kakue 0co6eHHOCTH KOHCTPDYKIIMH JBUIraTesis BHYTPEHHEI'O
CropaHus JesaloT BpAllleHHe Baja JBUraTesJd NPaKTUYECKH DaBHO-
MepHBIM?

8.31. Ilouemy BBICOTA IIOJIETA CAMOJIETOB, ABUTaTeJd KOTODBIX pa-
f0TalOT HA CMECH TFOPIOYEro M BO3AyXa, orpaHudeHa?
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8.32. OrpaxkaeTcs JIU HENOJHOe CrOPaHHe TONJIMBA B ABTOMOGHIb-
HOM asurartese Ha ero KII/[? na oxpyxarmieit cpege?

8.33. HHorga ras npu OXJa:kJeHHHA OTAAeT MeHbIee KOIHYECTBO
TENJIOTHI, YeM OBLIO 3aTpadeHo Ha ero Harpesanue. He nporusopeuuTt
JIM 9TO B3aKOHY COXPAHEHHs 9Hepruu?

8.34. Craner au KIIII Tennoroii mammeel pasaeiM 100 %, ecan
TpeHHWe B 4YACTAX MAIIMHEI YMEHBIIHTE 0O Hyﬂﬁ?

@ 8.35. IIpu cropaHum TOIJIMBA B JABUTATENIE ABTOMOOHIA, eAyIIero
¢ MOCTOAHHOM CKOPOCTBIO IO FOPM30HTAJBHON Jopore, BHIAEIHJIACEH
aneprua 200 xl[;x. Kakaa gacTs 9HepruM rpespaTHIACh B KOHEUHOM
cuete B MexaHudeckyio, ecan KIII geurarena 40 %?

8.36. PaGounii Xx04 B LMJHHAPAX ABHTATE]S COBEPIIAGTCA B CJe-
AyomeM nopsagke: B 1-M nuansape, Bo 2-M MUIUHADEe, 3aTeM B 4-M
4, HaKoHell, B 3-M. OupenenuTe, KaKoil TakT Hagdajca BO 2, 3 U 4-m
UUIMHAPAX B TOT MOMEHT, Korja B 1-M nuiaueIpe Havasica paboumii
X0,

8.37. Asromobuas npormen 80 kM. IIpurarens aBromMobuas pas-
BHBAJN cpefHiow moiHocTe 40 kBr m mapacxomosan 14 a1 GenauHa.
C Kakoiif cpefHeil CKOPOCTBIO ABUTANCA aBTOMOOWIL, ecau KIIIT ero
asurarens 30 %?

8.38. B mogbeMHHKe HCHONB3VIOT JABUIaTe]bh BHYTDEHHEr0 Cro-
panusa ¢ KIIIT 30 %. C nmomMowpi0 noAbeMHEHKA Necok Maccoit 150
nepeMecTHJIM M3 Kapeepa riaybuHoii 40 M HAa HDOBEPXHOCTL 3eM-
Jau. Cronbko nuTpoB GeHsmHA m3pacxogosasu? Cuwuraiirte, uTo g =
= 10 H/kr.

9. AOMALUHUE 3KCNEPUMEHTAJIbHBIE 3AAAHUA'

=] MNepBbit ypoBeHb

9.1. 3atigure y ceba moma Ha KyxHIO. MoeTe JM BBl HAGIIOZATE
TAM [POLECCH! IJIABJeHUA, KPUCTALIN3ANWN, UCIaDeHUA, KOHAeHca"
oy 1 kunenus? I[IpuBeguTe mpuMepEL.

9.2. B o/1Hy U3 IBYX OAMHAKOBHIX JKeCTAHBIX DAHOK HajeiiTe BOAY
maccoit 0,5 Kr, a B Jpyryio IOJOMKUTe CHEr TAaKoil ke maccel. Ilo-
cTaBbTe DAHKH Ha TOPEJIKH radoBON IJIMTHI, IOPALINE OAMHAKOBLIM
njlaMeHeM. 3aMeTbTe, CKOJILKO BpeMeHHu norpedyercs, yTobbl Bojga B
KaJ oM u3 baHok sakunena. O6bACHUTE Pe3yIbTAT OMBITA.

' OnBITEI ¢ rOpAYei BOJOH, PACKAJIEHHBIM YTIOPOM H FA30BOM FOPEIKOM CAeayeT Mpo-
BOJIMTE M0 HAGII0MeHIEM YUNTEA WK POAHTe e,
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9.3. HaseiiTe 0flMHAKOBOE KOJIWYECTBO BOJBI B CTAKaH M Guroarne.
HWsmeprTe Bpems, 3a KOTOPOe HCIAPUTCA BOJA U3 cTakaHa M U3 OJrof-
na. O0BACHHUTE PAa3HHOY B CKOPOCTH MCIApeHHd.

9.4. B nBa ogmHAKOBBIX 6JaI01Ia HaJdeiTe OAMHAKOBOE KOJIAYe-
CTBO BO/IBI (Hanpumep, o 3—4 crosoBble J0:KKH). OxHO OGII0AIEe 1o-
CTaBbTE B TEIJIOE MeCTO, a Jpyroe — B XoJojHoe. MamepwTe Bpems:,
3a KOTOpOEe HMCIapHTCH BoJa B TOM M Apyrom baiogne. O6bacHuATe pas-
HHUILY B CKOPOCTH UCIADEHUS.

9.5. Hamecure MHNETKON HA JHCT OyMaru no 2—3 KAaIjid BOABI
U crnupra. HamepsTe BpeM#A, HeOOXOAUMMOE MJIA WX HCOADEHUA.
¥V KaKOH M3 9THUX KHAKOCTEH CHJIBLI HPUTHAMKEHHA MEKAY MOJeKyJia-
MU MeHbIue?

9.6. CmounTe OBa HOCOBBEIX ILJIATKA M PAa3jOXHTe MX — OIHH
Ha cToje, a APYrod Ha ropsadeil Garapee LEeHTPAJNBLHOTO OTOIJIEHHUS.
ITnarok, sgemamuit Ha Oarapee, BBLICOXHET 3HAUMTENLHO pDaHBIIE.
ITouemy?

9.7. CmounTe BOAOM ABa IJIATKA W PA3JOKHUTE UX Ha crone. Ha-
npaBbTe HA OAWH U3 HAX CTPYIO BO3AYXa M3 BEHTHJIATOPA. DTOT ILjia-
TOK HAYHET BhICHLIXATH OYKBAJBHO HA IJIa3aX, 3AaMETHO ObICTpee, ueMm
BTOpOii. Kak aTo 00bAcHUTE?

9.8. ITepe; HOCHKOM 4YaHHHMKA € KHUOAIEH BOJOH IOMecTHTE
MeTaJNIMYeCKHH mpeAMeT (JI0XKKY, BHIKY, HOMK, XOJOIHBII YTIOT).
IIpocregure 3a obpasoBaHHEM KAallelb BOABLI HA 9THX [peaMeTax M
00'BACHUTE NIPUYHHBI X NMOABJEHUA.

9.9. CMouHTEe PYKY OJEKOJOHOM M IOMAIIHUTE €i0. UTO BhI IPH
aTroMm omyiiaere? O0bACHUTE 3TO ABIEHHE,

9.10. CmounTe OZMH Ilajen BOAOH, a APYrol — OJeKOJOHOM.
B ofoux cnyuadax BOZHMKaeT omyieHue npoxiaiawl. [louemy? B xa-
KOM CJIy4ae 9TO Om(yieHHre cuibHee?

9.11. BoseMuUTe ABE JOMKKH: OAHY XOJOAHYIO, APYTYIO — TFOPAYYIO.
ITomecTuTe B HUX 1o 3—4 Kamau Boabl. C KakoH U3 JOMKeK Boja HC-
naputca 6picTpee? ITouemy?

9.12. BoiiguTe B TEILIYI0 KOMHATY € XOJOJHOH YJIMULI B OUKAX.
Karoe aBaenue npu atom Habmaiopaercs?

== | Bropon ypoBeHb

9.13. HaGepuTe U3 MODPO3HJILHON KaMephl KYCOUKH JIbJa B KPYIK-
ry. IlomecTHTe Tyga TepMOMETpP M KaKAVIO MHUHYTY (UKCHDPYiiTe
ero mokaszaHuf. Ilo peayjabpTaraM H3MEpeHHI IoOcTpolTe rpaduk
3aBHCHMOCTH TeMIIepaTyphl OT BPeMeHH IPH IJIABJIEHHH JIbJA U II0-
CIIeAYIOIIEM HAIPDEBAHMU BOJBI.
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9.14. HaneiiTe B TepMmoc Boay npu Temoeparype 0 °C u onycrure
B Hee KYCOK Jbpja. Yepea HEKOTOpOe BpeMs NPOBEpPbTE, PacTasdl JH
nexn. O0BACHHUTE NOJYYeHHLIH peayiabTar.

9.15. Kak naMeHHTCA TEeMMOEpaTypa BOIBI, ECJIH B HEH PACTBOPHUThH
nosapeHHyi0 coub? IlpoBeauTe sKcnepHMMeHT U O0BACHHUTE NaHHOE
ABJIEHHE,

9.16. IIpukpennTe K pe3epByapy HapysKHOTIO TEPMOMETpa BATKY,
CMOYEHHYIO ozexosoHOM. [IpuBeauTe TepMomeTp B KojebaTesnbHOe
ABHKeHHEe W CJeJHuTe 3a ero nokasaHuamu. O0vAcHHTE, mOYEeMy M
KAK M3MEeHSIOTCS MOKA3AHUA TepPMOMeTpAa.

9.17. HakpoiiTe KPBIIIKOH KACTPIOJIIO ¢ ropA4ei Bogoii. Yepes He-
CROJIBKO MHHYT CHHMHTE KPBIIIKY — BRI YBHIHTE Ha HEeH KalleJbKH
Boasl (puc. 29). O6bpaAcHUTE, KAK 00pa30BAINCH KAILIH.

Puc. 29

9.18. HanoauuTe OAMH CTakaH JOBEpPXY rOpAYHM 4aeMm, a JApy-
roifi — ropAYuM OyanboHOM. IIpoBephTe, Kakad H3 JKHUAKOCTEH ObI-
cTpee ocreiBaeTr. OOpACHHUTE PE3YJILTAT OIBITA.

9.19. ITouemy npu HarpeBaHHH B TOCTEpPe KYCOYKH XJjeba craHO-
BATCA TBEPABIMHA?

9.20. C noMoIbp10 ABYX TEPMOMETPOB, 00EPHYTHIX TOHKOH MOKPOH
MaTepued B OQHH CJIOH, IPOBEpPLTE HA ONBITE, KAK 3aBHCHT CKOPOCTh
HUCTIADEHHSA KHUIKOCTH:

a) OT TeMIIepaTyphl;

0) oT ABMMKEHUH BO3AYXA HAJ MCHADPAIIeNCA MHUIKOCTHIO.

O6bsacHUTEe HADIIOgaeMble ABJIEHWA.

9.21. HecKoJbKO pa3 NPOKUIATHTE BOAY B YailHuKe. Yem ornuua-
eTcs KHIIeHUE MPOKUIIAYEHHO! BOALI OT KHIIeHHd chIpoii? OObAcHNTE
pesyJIbTAT OMBITA.
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9.22. amepbre TeMmepaTypy BO3AyXa Tepei AOMKAEM W TOCTe
poxaa. Onpeaenure U3MeHeHMEe TEMIEPATYPBI UM O0BACHUTE, IIOYEMY
OHO OPOHCXOOHT.

=8l TpeTuin ypoBeHb

9.23. Pacnnasbre B mpospauyHoii OaHouke mapadua. OnycTHTe B
pacniae Kycodek TBepmoro mapapmua. Ilnmasaer on uiau toner? Kax
u3MeHsaeTcA (popMa MOBEPXHOCTH napaduHa IIPHU €ro OTBEepAeBaHuH?
ObwesacHATE HADIOJaeMble ABICHHA.

9.24. TIpuroToBbTE OXJIATHUTEILHYIO CMECh, CMEIIMBAA OAHY Beco-
BYI0 4acTh IOBAPEHHOH COJIM C TpeMsA YacTAMH cHera. MameprTe ee
TeMIepaTypy. 3aMOpO3bTe BOLY B IPOOHPKE ¢ IOMOIILIO OXJIAAHTEb-
HOM cmecH. OOBACHUTE MOJNYYEHHBIH Pe3yJbTAT,

9.25. BogbMuTe DosbIIyIO KacTpioaio ¢ Bogoii. IlomecTuTe B Hee
MAaJIeHbKYIO KACTPIONBKY ¢ BOJOH Tak, urobbl OHA IJaBaja, He Ka-
casick Ha GoxbInoil kKacrproau. IlocraBere MX HA NMINTY M HAYHUTE
HarpesaTk. YTo Gyner ¢ Bomoil B MaleHBKON KACTPIOJe BO BPeMsA KH-
nesus BoAel B Gompmroit kacrprose? Ilouemy? Bpocekre B Gosbrryio
KaCTPIOJIO TOPCTh coiM. YTo mpom3oiijer mocie aToro ¢ BOAOH B Ma-
NeHbKoH Kactproae? O0bsacHHTe HAbMIOZaeMEIe ABIEHHASA.

9.26. ITporabaogaiiTe BRIX0/ MY3bIPHKOB U3 Fa3MPOBAHHON BOJLL.
HauefiTe rasupoBaHHyIO BOAY B CTAKAH M IONOMJIUTE, [OKA ONAAET
neHa M B BoOje 6Y,HYT IIOOTHHMATLCHA TOJBKO OTAeJIbHBIE IIY3bIDBKH,
XOTs KHIKOCTL COAEPMKHUT ellle MHOIo rasa. BpockTe B BOAY IENOT-
Ky caxapHoro IecKa Uiy nosapeHHOH conn. Kak maMeHHJICA mponece
BBIXO/IA Ny3kIpbKOB? OMHAMIHTE 3TOT MpPOLece, JOKAXKUTE ero cXoICTBO
C OpoumeccoM KHIIEHHA.

9.27. TlocraBbTe KACTPIONIO ¢ BOAOH HA BKIIOUEHHYIO mauTy. Ka-
KHe 3BYKHM BO3HMKAIOT B IIPOLIECCE HAIDEBAHUA M 3AKMIAHWUA BOALI?
ObwacHUTe HADIIO[AEMble ABICHUA,

9.28. Ha «mopomBy» HEPEBEPHYTOr0 YTIOra, PACIOJOMKEHHYIO TO-
PH30HTAJBHO U nporperyio npumepHo a0 300 °C, «ypoHHTE» MaJEHb-
KYI10 KaILTio BoAbl. Kanis, ynas Ha yTior, OTCKOYHT OT HEro, KaK MA-
4YMK, a 3areM OyxeT ABMraThbCcsf, He Kacasfch HATPETON MOBEPXHOCTH.
IIporabmionaiiTe H 00'BACHUTE MOBEJeHNe KaIlJIHd BOJILL.

9.29. HaseiiTe B IYCTYIO ILIACTMACCOBYIO GYTHIIKY HEMHOI'O TOPS-
4eil Boawl (puc. 30, a). Ona GeicTpo MCHapseTcs, IO3TOMY BOLAHOH
nap 3amnoJHHAT OYTBLIKY, BLITECHHB M3 Hee DOJBINYIO YacTh BO3AyXa
(uT06BI YBETHMUUTE IUIOINAAL [MOBEPXHOCTH, C KOTOPOil IIPOMCXOLUAT
HcnapeHue, OIOJIOCHHTE OYTHIIKY). Bhlneiite Boay, NIOTHO 3aBepHUATE
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npo6Ky M moAcTaBbTe OYTHIIKY II0J CTPYIO XOJOAHOMH BOAEl. ByThlnka
¢ TpeckoM pacmiaromuTed (puc. 30, 6, 8). Yem 210 06BAcHAETCAT?

a 0 8
Puc. 30

9.30. [lopeauTe BOAY B Koabe N0 KHIEHHA H ILIOTHO 3aKpoiTe
kondy. Korma Bosia HEMHOI'O OCTBIHET, IIePeBePHUTE KO0y ¥ HAYHUTE
IIOJIMBATh AHO KOJOBI X0JOAHOH BOZOM. Boga B K0oyi0e CHOBA 3aKHUIIUT,
X0Ta ee TeMueparypa cymectseHHo Hu:ke 100 °C (puc. 31). Obbsc-
HHTE 3TOT OIBIT.

Puc. 31



INIEKTPOMAIHUTHBLIE ABJIEHUSA

B AHTape COHepHHTCHA OrHeHHad H DecrenecHas
CHJIA, KOTOPadA BHIXOAHT H3 HETO CKPBITBIMH OYVTAMH,
eCJIM NoTepeTh NOBEPXHOCTE AHTADA...

Il aymapx

10. SNIEKTPU3ALMA TEN.
NPOBOAHUKUN U AUSNEKTPUKU

YCTHAAl PASMWHKA

10.1. C noMoLIb0 KAKMX ONBITOB MOYKHO IPOBEPHTH, 00JIagaeT au
TEJIO BJIEKTPUUECKHUM 3apanoM?

10.2. Kakue ONEITEI [OKA3BIBAIOT, YTO CYIIECTBYIOT BJEKTpHYe-
CKHe 3apAObl ABYX BHAOB?

10.3. Kakue crnocofbl aJeKTPHBAIMHN TeJ BAM M3BECTHBI?
10.4. Kaxoe CBOHMCTBO TeJl XapaKTepPH3YeT 2JIEKTPHYECKHH 3apan?

10.5. Kak ¢ moMoImp0 JUCTOUYKOB GyMary o6HADYHUTE, HA3JIEKT
PHU30BAHO JIX Tes1o?

10.6. IToueMy npu paCYECHIBAHMM CYXMX BOJIOC OHHM IPUJINIAIOT K
IJIaCTMACCOBOM pacdecke?

10.7. IlpuTsakeHue UM OTTANKMBaHMe HAOIIONAeTCH MEMKIV:

a) ABEYMHA NOJOMHUTENBHO 3ADAMEHHBIMH YACTHIIAMHM,

0) AByMS OTPHUIATENLHO 3aDAMKEHHBIMH YACTHIIAMH;

B) YACTHUIAMH, OJlHA M3 KOTODBIX 3apAMKEHA LOJOKHATENIBHO, a

JApyras — OTpHIATeJNbHO?

10.8. B pesyabTaTe NPOTHPAHKUA CYXOI0 CTEKJIA TKAHBIO CTEKJO U
TKaHb 3JIeKTpH30oBaIuCck. Kak ouu OyAyT B3aMMOAEHCTBOBATL — TIPH-
TATHBATHCSA HIH OTTAIKHBATHCH?

10.9. Kakue Bul 3HAeTe NIPUMEHEHUA DAEKTPHU3AIMHA Tes?
10.10. Yem omacHa siekTpH3anusa Ten?

10.11. Kakaa gacruma obnajgaer HAMMEHBLIIMM OTPHIIATEJbHBIM
sapagoM? HAUMEHBIIUM I0JIOMKHTEIBHBIM 3apAgom?

10.12. Kaxkue dH3uYecKHe XapaKTEePHUCTHKH 3JIEKTPOHA BaM H3-
BECTHEI?

10.13. Kakoii 3apax mpuoGpeTaeT HeHTpalbHOe TeJNO, KOrJAa OHO
TepAET YACTh BJIEeKTPOHOB?

10.14. Kax nmoxasaThk, 4TO OHH TeJa ABJIAITCA IPOBOAHUKAMH, a
Jpyrue — NU3JeKTpUKaMH?

10.15. Kakve NpOBOZHUKH M JUIJIEKTPUKH BaM usBecTHI? IIpH-
BeJUTE IPHMEepEl.
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10.16. MoskeT JiM CYIIECTBOBATHL 3JIeKTPHUYeCKHI 3apsa Ges ua-
crun? O6bACHUTE CBOM OTBET.

10.17. IlpuTArnBaOTCA WJIK OTTAJIKHBAIOTCH [JBe CTEKJIAHHBIE Ia-
JIOUKH, ToTepThie o meiaxk? OTeeT mosCHHUTE.

10.18. IInacTMmaccoBasi IaJIOUKa 3JJIEKTPHU3YETCA IIPH TPEHHH O
Mex. O6A3aTeTLHO JH IIPH 3TOM 3JEKTPHU3YeTCA MeX?

10.19. Hassexrpusyem 300HUTOBYIO IAJIOYKY IIEPCTAHOH Bapek-
KON, a CTeKJAHHYIO NAJOYKY — IIeJKOBEIM IaTkoM. Iloasecus
MAJIOUKM HA HUTAX, YVBHAUM, 4TO 300HUT U NIEPCTh, CTEKJO U IIeJK
IMPUTATHBAIOT APYT APYyra, a CTeKJ0 H IIepCcTh, 900HHUT M IIEJK OT-
TAJNKHUBAIOTCSA APYr oT Apyra (puc. 32). OdwacHUTE, IOYEMY 3TO IIPO-

HCXOMHUT.
< %Ji? J/

Puc. 32

e

10.20. ¥ Bac B pyKax ILIACTMACCOBAS, CTAJNbLHAA U MeJHAA [aJI0Y-
ku. Kaxkyo U3 HUX yAacTes HABIEKTPH30BATH TPEHHEM?

10.21. YeMm HY:KHO IMOTEPETh CTEKJIAHHYIO IAJI0UKY, YTOOLI OHA 3a-
PAIMAJIACH MOJIOKUTENBHO?

10.22. Yem HYIKHO MIOTEPETH 300HUTOBYIO NMAJIOUKY, 4T0OOLI OHA 3a-
PAAAIACE OTPHIATEIBHO?

10.23. KaxoBbl 0COGEHHOCTH 2JIEKTPH3AIMHA IPOBOJHUKOB?
10.24. KakoBbl 0CODEHHOCTH DJEKTPH3AIHH JHAJIEKTPUKOB?

== | Bropoi ypoBeHb

10.25. O0bACHHTE B3aMMOAEHCTBHE HAaJdJIEKTPU3OBaHHON ILIacT-
MacCcoBOH MAJOYKH H CTPYHKH BoAbI (puc. 33).

Puc. 33

54



10.26. T'ne y Bac goma OwicTpee Beero cobupaercs nelas? [Houemy?

10.27. Kakoe Tesio npuobpeTaeT MOJI0KHTeIbHEIN 3apaa IPH 216K+
TPHU3AIUU TPEHHEM — TO, KOTOPOe TOJyYaeT «I06aBOYHBIe» 3JIEKTPO-
HBI, WX TO, KOTOPOE TepPSeT Y4acTh 3JeKTPOHOB?

10.28. MHoraa npm oKpacKe MeTAIMYeCKOl MOBEPXHOCTH ITVJIb-
BepuU3aTopoM el coolImarT 3aps/ OAHOTO 3HAKA, 4 KanelbKaMm Kpa-
CKH — 3apA/l OPOTHEBOIIOJIOMKHOIO 3HaKa. [1a 9ero aTo Hy:KHO?

10.29. ITouemy a/IeKTpPHYECKOE NPHTAMKEHHEe KYCOUYKOB OyMAard K
HaTepTOil pacyecke O4YeHb 3AMETHO, 4 CHJILI TATOTEHUSA MeXAV 9TUMH
TeJaMHu 00HADYIKHTHL He yaaeTca?

10.30. MosxHO JIH HA3IEeKTPU30BATE 300HUTOBYIO NAJOUYKY TPEHH-
eM 00 8360HHTOBYIO ILIACTHHKY?

10.31. KakoBa pojib BJIeKTPUYECKUX B3AMMOAEHCTBUN B CTPOSHHH
BemecTsa?

10.32. IIporeper Mebesb ¥ 3epKaja CyXo#l TDPANKOH, XO3AHKH
OropuarTcs, YBUAEB Ha HUX IBLIbL YIKe Yepes AeHb-aABa. YeM 5T0 00b-
AcHAeTCA?

10.33. DiexkTpU3YOTCA JHM NIpH TpeHHH of6a Tella HIH TOJBLKO
onHo? ONHIIKATE ONBIT, HOATBEPIKAAIONIUI BAII OTBET.

10.34. MoxHO /1M HasIeKTPH30BaTh BoAy? OOBACHUTE CBOH OT-
BeT.

10.35. TToyemy snexTpusanus NPH TPEHUH pPaHBIIE BCEro ObLIa
3aMedeHa HA HeIIPOBOJAIIHUX 3JIEKTPHYECTBO 're.nax?

10.36. 3aBHCHT JIH CHJIA SJIEKTPUYECKOr0 B3AUMOACHCTBHA OT pac-
CTOAHMA MeXKJAY 3apsikeHHBIMH TegamMu? I[loaTBepauTe Baml OTBET
IIPUMEDPOM.

10.37. Kakas omacHOCTb JJiA GeH3oBo3a (puc. 34) MOMXKeT BOIHHK-
HYTH OpH ero apm:kenun? Kax ee npeporepaTuTh?

Puc. 34

10.38. MoXHO /1M KOHIBI CTeKJIAHHON MAJNOYKH 3APANUTH PAa3-
HOHMEHHO?
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10.39. Brianu ciiy4au, Korga 6sICTPO NOAHHMAIOIIACA BO3AYIII-
HBlf map (puc. 35) saropajicsa B Bosayxe. YeM sTo 0OBACHUTH?

Puc. 35

=8 TpeTnin ypoBeHb

10.40. ITouemy MBI YBEpeHBI, YTO 3NeKTPHUECKHI 3apsA] ObIBaeT
ABYX BHJAOB («+» H ¢—»), a He Tpex WJIH deTbipex?

10.41. MoskeT 1 300HHUTOBAA IANOYKA NPU TPEHHH 3JIEKTPH30-
BATLCHA TO OTPHLATEILHO, TO IIOJOKHATEILHO?

10.42. Kak 10Ka3aTh, UTO CTEKJIAHHAA NATOYKA, HAIeKTPU30BaH-
HAfA TPEHWEeM 0 IIeJK, H 900HUTOBAaA MaJIOYKa, HA2JEeKTPH30BAHHAA
TPEHHEeM O IIePCTh, HMEIOT IPOTHBOIIOIOMKHEIE 110 3HAKRY 3apAibl?

10.43. KaxkoB (pH3HUYECKHII CMBICT IIOTOBOPOK: KAK COJIOMHHKA H
AHTAPb; YTO IIEJIKOBA JEHTOYKA K CTeHe JibHer?

10.44. Ecau K cTpyHKaM BOJbl, Hajaionieidl M3 KpaHa, NOJHECTH
HARJIEKTPH30BAHHYK MAJOYKY, TO OHH COJIBIOTCA B OAHY CILIOLIHYIO
cTpyio. «He moane:XHT COMHEHHIO, — 3aMeyaeT IO 3TOMY IOBOAY
aHrnuiickui ¢usuk-skcnepumentrarop 4. Boiie, — 4To uMeHHO IO
9TOi HPHYMHE KAIJIK J0KIAA BO BPEMs IDO3bI OTINYAIOTCA TAKOM Be-
auuuHoM» . OGbACHUTE 3TO ABJIEHHE.

10.45. K nByM BHCAIIMM HA HUATAX 3apAMeHHBIM IIapHKaM MOJ-
HOCAT CHHU3Y OTPHUIIATEJBHO 3APAKEHHYI0 500HHTOBYIO ILTIACTHHKY.
B peayabTare moJIOMKeHHS NIAPHKOB H3MeHAOTcH (Ha puc. 36, a—2
NYHKTHDHBIMH JUHHASMH [OKAa3aHbl IIePBOHAYAJIBLHBIE HAMPABIEHHS
uuren). Ha kakom ua pucyHKOB gonymeHa omubka? Kakos 3HaK 3a-
pfAia Kaxaoro U3 MapuKoB?




10.46. MoryT 71 Teia 3JeKTPU30BATHCHA IIPH CONPUKOCHOBEHHH
6e3 TpeHuA?

@ 10.47. JocTaTouHO JM KOCHYTHCHA [IApMKAa 3JIEeKTPpOMEeTpa sapd-
JKEHHOH 300HHTOBOW NAJOYKOM, 4TOOBL CTpEJKa 3JIeKTpOMEeTpa 3a-
MeTHO oTKJoHMJIack? QGocHYITe CBOM OTBET.

10.48. Tlouemy B OIBITAX [IO DIEKTPH3ALHN OOLIYHO HCIOJL3YIOT
DAJ0OYKM U3 IMBJIeKTPUKA, & He U3 IPOBOAHUKA?

10.49, JIBe ruie3el, NOABENIEHHLIE HA IIEJKOBLIX HHUTAX, IPHTI-
HYJHUCE APYT K APYTY H IIOCJEe KOHTAKTA OTTOJKHYJIHUCH APYT OT APY-
ra. O6bAcHUTE 3TO ABIEHHE.

@ 10.50. ITouemy sieKTpHUYECKOe OTTAIKHBAHUE OOHADYKHIHU TT0Y-
TH 4epe3d ABe THICAYHU JIeT II0CJe TOr0, KaK ObLI0 0DHADYIKEHO HpH-
TAMEeHUe?

@ 10.51. Ecsin K 3aps:KeHHOMY METAJIMYECKOMY IIAPHKY NPHKOC-
HYThCA NaJblleM, OH TepAeT HIPaKTHYeCKH Bechb 3apaia. [Touemy?

BBITE MOXKET, 9TH 3JIeKTPOHEI —
Mupsl, rae 0ATE MATEPHKOE,
HckyccTBa, 3HaHbA, BOMHLL, TPOHLL
W namsars copoka Bexos!

Eme, 66ITh MOSKeT, KA¥KIbIi ATOM —
Beenennasn, rje cTo niaHeT;

Tam Bce, uTO 371ech B 0OBbeMe cixaToM,
Ho Tarske T0, 9ero afieck Her.

B. A. Bpiocos

11. 3AKOH COXPAHEHWUSA 3NEKTPUYECKOIo
3APAOA. 3AKOH KYJIOHA

F=k|QJ|'|q2|
2

YCTHASA PASMUHKA

11.1. Kak ycTpoeH 3/IeKTPOCKON M AJIA Yero ero NpuMeHaoT?

11.2. BaBucuT 1M yros OTKJIOHEHUA JHUCTOUKOB 3JEKTPOCKOIA OT
JdHaAKAa NepeJaHHoro uM 3apa,na?

11.3. Kax 1o yriy pacxoskJeHus JIMCTOYKOB BJAEKTPOCKOTIA CYAAT
0 ero sapsane?

11.4. TTouemMy yTos OTKJIOHEHHS JIMCTOUKOB 3apPSKEHHOTO DJIEKT-
pPOCKONa CO BpeMeHeM YMEHLIIaeTcd?

11.5. IToueMy paspsiskaeTcs 3JeKTPOCKON, €CJIH ero MIapHKa Koc-
HYThCA MaJIbIeM?
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11.6. ChopmynupyiiTe 3aKOH COXpPAaHEHUA IEKTPHUYECKOro 3apd-
na. KakoBo ycioBHe €ro BHITOJHEHHUA?

11.7. B KakomM caydae aJeKTpUYECKHH 3apfAj] CHCTeMbl MOKeT H3-
MEeHUTLCHA?

11.8. B kakoM cJyuae JBa B3aMMO/JeHCTBYIOIDHX 3apAKeHHBIX
mapuKa MOAHO CYHMTATE TOYEYHBEIMH 38})5{1’,&1\!1&?

11.9. Kaxue 3aKOHOMEDPHOCTHM B3aMMOAEHCTBHMA 3apAKEHHBIX TeJl
yeranosun Kynor?

11.10. Kax usveHsgeTcHa CHJa B3aUMOAEICTBHA MeXKAY ABYMHA TO-
YEeYHBLIMH 3apPANAMHU [PH YBEJIUYEHUH PACCTOAHHMA MEKIY HUMH?

=] MNepBbiit ypoBEeHb

11.11. Ilouemy OTKJIOHSETCHA CTpPEJKa dJIeKTpoMeTpa, eclau JOTpPo-
HYTHCA [0 IIAPHKAa 3JEKTPOMEeTPa 3apAKeHHBIM TeloM?

11.12. ITouemy ocTaBIEHHBII HA JOJTOE BpeMs 3apAKEHHBIM 3JEKT-
POCKOII CO BpeMeHeM paspaKaeTca?

11.13. Ecin cTeKJAAHHON NAJOYKOH NPOBECTH 10 METALINYECKOMY
CTEPIKHIO 3JIEKTPOCKOIA, TO SJEKTPOCKOI IIOKAaMKeT HaluyHe 3apsAafa.
OTKyna e NOABHJICH 3TOT 3apAna?

11.14. HameBuTCA JIH Macca OTPHIATENbHO 3aPAKEHHOro MIapu-
KA 3JTeKTPOCKOIAa, eClIH ero KocHyTheA pykoi? Ecmum mameHurcs, TO
Kar?

11.15. Kakoro 3Haka 3apaja HajAo0 coo0IHUTE MeJHOMY MIapy, 4TO-
OBl ero Macca YMeHbIIHUJIACH?

== | Bropoi ypoBeHb

11.16. ITouemy cTpenKa SJIeKTPOMETPA OTKJIOHAETCH, KOr/a dJIeKT-
poMeTp 3apsiKanT? 3aBHCHT JIM OTKJIOHEHHME CTPeJKH OT 3HaKa 3a-
paxa?

11.17. B kakomM cJiyyae Np¥ CONPHKOCHOBEHHH [BYX 3apAKEeHHBIX
TeJ uX 3apajbl HeliTpanuayroT aApyr apyra? Iloaresepaure orBeT NMpH-
MEpOM.

11.18. C moMoImp KakuX ONBITOB MOMHO CPABHHTHL JJIEKTPHUE-
CKHe 3apsAfbl IBYX Temn?

11.19. CoxpangeTrcsa JH CyMMa MOAYJIEH 3apAJIOB BCeX TeJl B 3JIeKT-
pHUYECKH H3OIUPOBAHHON cucTeme?

11.20. Kax uaMeHHTCHA CHJIA B3aUMOJeHCTBHA MEXKIY ABYMSA TOYEd-
HBIMH 3apANAaMH, €CJIH VBEeJHYUTh PACCTOAHNE MeKIy HUMH B 2 pasa?

11.21. Kak H3MeHUJI0Ch DACCTOAHHAE MEXAY JBYMSA TOYEYHBIMH 3a-
pPALAMH, €CJIM CHJIA B3aMMOJEHCTBUA MeXJy HHMU YMeHBINHUJIAChL B
9 paa?
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11.22. C kakoii cnioii B3auMOIeicTBOBANM OBl ABa TOYEYHBIX 34-
paga no 1 Kin xka)bii, pacnosioKeHHbIe B BAKYYMe Ha PACCTOAHHH
1 m gpyr ot apyra?

=8 TpeTuin ypoBeHb

@ 11.23. 3apajg OZHOIO METAJUIMYECKOro Inapuka 5¢, a sapsag Apy-
roro Taxkoro ke mapmuka paBeH —9¢. Illapukxn npuBenr: B compuKoc-
HOBeHMe M pasaBuHynu. Kakoil sapsj 6yaer mocie 5TOro y KajkJoTro
M3 IMapuKoB?

11.24, 3apagkl ABYX OJHHAKOBEIX METAJLIMYECKHX LIAPHKOB paB-
HEBI cooTBeTcTBeHHO —8¢ 1 —12¢. IIlapukn npuBeau B CONMPUKOCHOBE-
Hue u pasaBuHynn. Kakoil sapajg OyAer mocie aTOro y KasJoro U3
mapuKoB?

11.25. C kakoiél cmiuoil OyAyT B3aauMOJEeHCTBOBATHL JBA TOYEYHBIX
sapaza nmo 100 mxKi, ecsim MX pacnoso’KUTE B BAKYYMe HA PacCTOd-
Huu 1 M apyr ot apyra?

11.26. [Ipa Toueunrnix 3apsga 2,3 u 3,5 K pacnonoxeHs B Ba-
KyyMe Ha paccrosEau 1,7 cm apyr or gpyra. Haiigure cuny B3auMo-
OeHCTBUA MEKAY HHMH,

11.27. [IBa OJWHAKOBBIX TOYEUYHBIX 3apA[A, PACIOJIOMKEHHBIE HA
paccroaHuu 9 cm B BakyyMe, oTTankueawTca ¢ cunamu 1 mH, Kako-
BEI MOAVJIH 3THX 3apaJoB?

11.28. Ha xaKoM pACCTOSSHHH HYKHO PaCOOJI0KHTE B BaKyyMe
ABa TouyedHBIX 3apsana 5 u 6 aKia, yrodbl OHM OTTANKMBAIHUCE ADPYT
or zpyra c¢ cuiaon 1,2 mH?

11.29. Bo cKoJBKO pas HaZio U3MEHHTE 3apAj OAHOTO B3 ABYX TO-
JEeYHBIX TeJ, UTOOBLI MPH YBeJUYEHHUH PACCTOAHUA MEMAY HUMH B
16 pas cmra UX B3aMMOJEHCTBHA He M3MEHHUIACK?

11.30. [IBa ogHMHAKOBBLIX TOYEUYHBIX 3apAfa B3aUMOJEHCTBYIOT €
cunoi 0,4 mH, Haxozsck Ha pacCTOAHHMH 5 ¢M Apyr OT apyra. Yemy
paBeH MOAYJIb KaKAOoro sapsama?

Kpenkue opelku

11.31. Moayse 3apsjga OAHOTO M3 ABYX OJMHAKOBLIX MAJeHBKHX
MeTAJJIMYeCKHX INAaPpUKOB B 5 pa3 foJbiue MOAYJA 3apajga Apyroro.
IMlapuku TpUBENTH B CONPHMKOCHOBEHHME M PA3JBUHYJIM HA IpeKHee
paccroaHue. Bo CKONBKO pas M3MEHHJICH MOAYJbL CHJBLI HX B3auMO-
HelcTBUH, eclIn:

a) mapuKn ObUIN 3apAKeHbl ONHOMMEHHO;

0) mapuK# 3apAMKEHBl PABHOMMEHHO?
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11.32. JlokakuTe, 4TO €CJAM [BA ONMHAKOBBIX MAJEHBKUX MeTAJ-
JIMYECKHX IIAPHKA, HMEOIe HepaBHbIe ONHOMMEeHHEIE 3apA/hl, IPH-
BECTH B CONPHUKOCHOBEHHE M DA3[BHHYTH HA IIPE)KHEE DACCTOAHHE, TO
cHJIa Baaauoneﬁc'rsna oﬁnsaTenbno YBEJIHYHTCAH.

11.33. MoskHO Ju (a ecid MOMKHO, TO KaK) YMEHBIIUTE 3apA] Me-
TAJNJHMYECKOro mapuxa B 3 pasa?

JIeHMBO KATHT BOJHEI roy00H 2J1€KTPOJINT,
3Be3/a MUTHY1a BCOAIIIKOI CBEPXHOBOM.
Paapsan sakara TAHeT, KAK Mar#gur,

Kak cuia aneKTpHYecKoro moJid.

Bepa 3en
12. NIEKTPUYECKOE NOJIE

Mpumep pewenns 3apayumn

Ha ruasikoMm gepeBAHHOM CTOJIe HaXOOATCHA B4 3apAMeEeHHBIX 1Iapa.
B HavanpHBIH MOMEHT HIApBI yIep:KHBawT B noxkoe. Kak Oyaer u3-
MEHSThCA SHEPrusl 3JIeKTPHUYECKOro IIOJs, CO3XaBAEMOr0 3apagaMu
IIapOB, €CJIH OTIYCTHTh HIapbl? 3aBHCHT JIH OTBET OT TOI'0, MMEIOT
Imapel 3apsAAkl OJHOTO 3HAKA WJIH IPOTHBOMOJIOIKHOTO?

Pemenne, Ilog neficTBueM ajieKTpUYECKUX cHJ 00a miapa NMpH-
AYT B ABMXKEHHE, T. €. UX KUHETHYEeCKad 3HEPrud HauyHeT YBeJH-
yuBaTbcA. CrenoBaTenbHO, COTIACHO 3aKOHY COXPAHEHHWA SHEPTHH
Oyaer yMeHBIIATHCA 9HEPIHUA BJIEKTPUUECKOro I0JIA, CO3[aBaeMoro
mapaMmu. 3To OymeT NPOMCXOAWUTE KAK B TOM cjydae, Koraa Iapbl
3apfAMKEeHbl OAHOMMEHHO (TOrla OHM HAYHYT YAANATHECA APYT OT Apyra
BCJEACTBHE OTTAJKHABAaHHA), TAK U B TOM cJIyuyae, KOTZa IIaphl 3apd-
JKEeHBI PA3HOMMEHHO (Torga OHH OyAyT NPUOIMIKATHECA APYT K APYTY
BCJIEJICTBHE IIPUTAMKEHHA),

Omeéem. DHeprusa 3JeKTPUYECKOro IoJjdA B JwboM ciaydae 6yaer
yMeHbmaThCH .

YCTHAS PASMUHKA

12.1. Yem oTauuaeTcs NpPOCTPAHCTBO, OKPYKAIOIIee HADJIEKTPH30-
BaHHOE TEeJIO, OT IPOCTPAHCTEA, OKPYIKAIOIIEero HeHTPaJbHOe TeJo?

12.2. Kak M0kHO 0DHAPYKHUTH 9JI€KTpHUECcKoe nose?
12.3. Kakoii npubop, CO3ZaHHBIH YeJIOBEKOM, IPEKPACHO «4yB-
CTBYeT» DIEeKTpHYeCKoe mose?
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12.4. Ilepepaercs nu jfeiicTBHe 3apSKEHHBIX TeJ APYr Ha Apyra
B Bakyyme?

12.5. KakoBbI rIaBHBIE CBOMCTBA 3JM€KTPHYECKOTO MOJAA?

12.6. Kakre onsITEl YKAa3bIBAIOT HA TO, YTO SJEKTPHUYECKOE IOJe
obnagaer aHepruei?

=] MNepBbii ypoOBEHb

12.7. Kak ybeguThcsa, YTO BOKPYT 3apAKeHHOIO Tela CyHIecTBYyeT
3JIeKTpHYEecKoe moJte?

12.8. Kak ¢ noMoIIbIo 3JIEKTPHYECKOr0 IM0JIS MOKHO OIIMCAThL B3a-
MMOJIeHCTBHE 3JIEeKTPHUYECKHUX 3apAgoB?

12.9. OnexTpHYecKoe IOJIe 3apAKEHHOIO IDapHMKa OeHcTBYeT Ha
3apsKeHHYIO NBUIMHKY, HAXOAANIyiocs BOnuam Hero. deiicTByer nu
moJie OBLIMHKH HA HIapuK?

12.10. CyimecTByeT M 3JIeKTPUYECKOE II0JIe BOKPYT 3JeKTpoHa?

12.11. ByayTr nu B3auMojeiicTBOBATH OJH3KO pacHojO’KeHHEIE 3a-
psaKeHHBIe OGyMajKHBIe T'MJIb3bl B 0E3BO3AYIIHOM IIPOCTPAHCTBE, HA-
npumep Ha Jlyue?

== | Bropoi ypoBeHb

12.12. Kak BbI AymMaeTe, CyIIECTBYET JIM BelIeCTBO, BHYTPH KOTO-
POro HeT AJEKTPUYECKOrQ moJsa?

12.13. OnumuTe B3auMOJeHCTBUE 3apPAMKEHHBIX TEeJ Ha OCHOBE
npeacTaBIeHHA 00 SJeKTPUYECKOM IToJie.

12.14. Kax MOKHO YBEeNIWYUTH ISHEPTHIO 3JIEKTPHYECKOro II0JIA
ABYX OJHOMMEHHEIX 3apsioB?

12.15. Bapan oxHoit u3 obrknanox xouxescaropa 10°° Kia. Kakos
3apsan Apyrou obknagkn?

12.16. Kax B3auMMOJEHCTBYIOT MeMAY COOOM ODKJAJKH 3apPAIKEH-
HOTI'O KOH,E[eHCB.TOp& — IPHTACABAIOTCA HIIH OTTAJTKHUBAIOTCA?

12.17. Kak MoKHO y0egHTLCA, YTO JIEKTPHYECKOe IIoJie B 3apd-
JKeHHOM KOHIeHCATOope 00JajaeT sHeprueii?

@ 12.18. [IBa oAMHAKOBBEIX METAJIMYECKHX [IAPDHKA BHCAT Ha IIeJ-
KOBBIX HHTAX, He Kacasachk Apyr apyra. OQuH M3 MIADUKOB 3apAMKEeH,
Kak yMeHBIIHTE 3apaj oToro mapuka B 2 pasa? B 4 pasa? Iogurca
JIH MPeJIOKeHHBIH BAMU criocod, ecau MAapuKku 300HUTOBBIE?
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12.19. BepHBIIKO pHrca IPUTATHBAETCA K OTPHIIATEILHO 3aPAKeH-
HOW 500HUTOBON mamouxe. MOXKHO i yTBEPIKAATH, YTO 3EPHBIIIKO
sapsaxeH0 nono:xkuATensH0? O6ocHYITE CBOI OTBeT.

@ 12.20. [Ise j1erkue OJHOMMEHHO 3apA’KeHHEBIE THJIBL3BI H3 (QOIBIH
HO/BeIIe bl HA IIeJKOBEIX HUTAX OJUHAKOBON JJMHEI B OJHON TOY-
Ke. YTo mpomn3soiiger, eclH KOCHYTHCA OOHOH M3 THJIL3 DYKOH?

12.21. Kak ¢ noMoubi0 3apsyKeHHOH 360HHTOBONH MANOYKU COO0D-
HATh JBYM MeTAJJIHYECKHM INAPUKAM 3apAAbl PA3HOTO 3HAKA, TPH-
qeM Tak, YTOORL 3apan caMoO¥ NaJo4YKH OopH 2TOM He H3MEH‘HJ’!GH?

12.22. Ha TOHKHX IIeJKOBbIX HUTAX IO BEIIeHbl JBe 0JJNHAKOBBIE
Jerkue OymazkHble rub3bl. OHa U3 HUX 3apsAskeHa, aApyrad Her. Kak
oupe,ue.:m'rb, KaKafd U3 HHUX Sapﬂ.?KEHﬁ?

12.23. Ilouemy cTpeJIKa aJIeKTPOMETpPa OTKJIOHAETCH, €CJIH K HEMY
IIOJHECTH 3apAKEHHOe TeJIO, He IPHUKACAACH K 3JIeKTPOMEeTPY?

12.24. Kak u3aMeHHTCA OTKJIOHEHHe CTPeJKH 3apAXeHHOTO dJIeKT-
poMeTpa, eclid TIOAHECTH K HeMy (He MPHKAcaach) TEIO C 3apAA0OM
TOrO jKe 3HakKa? IPOTHBOIIOJIOMKHOIO 3HaAKa?

12.25. Kax ¢ moMomsio OTPHIATENBHO 3apsKeHHOW >00HHUTOBOM
MAaJIOYKH ONPeIeNIUTh 3HAK 3apAAa JIeKTPOCKONA, He MpHKacadch na-
JIOUKOHN K 3JIEKTPOCKONY?

12.26. Kak ¢ DOMONIBIO OTPHIIATENLHO 3aPSKEHHOI0 MeTajlIude-
CKOTO MIAPHKA 3apAJHUTL MOJNOMKHUTENLHO APYro# TaKo# Ke MIapHK,
He M3MEeHAA 3apsaja IIepBOro mapuxa?

12.27. Kak ¢ moMoIlIs0 OTPULIATENILHO 3apsSKeHHOH NAJIOYKH 3a-
PALUTE MONOMKUTEIBHO JUCTOYKH 3JIeKTpocKona?

Kpenkue opeLliku

@ 12.28. Ilouemy HesapsKeHHLIE Teja NPUTATHBAIOTCA K 3apAKeH-
HBIM, HE3aBHCHMO OT 3HAKA MX 3apAna?

12.29. 3apssKeHHYI0 CTEKJASHHVIO HAJOYKY NOAHOCAT II0OYepen-
HO K MeTalnudecKuM cTep:kHAM A u B (puc. 37), HaXogAmumMesa Ha
JAHIEKTPHYECKOH MOBEPXHOCTH, B KaKOM cilydyae CUJIa NPUTHMKEHUHA
MeXIy HaJOYKOH M cTep:kHeM boablie?

Pwuc, 37
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@ 12.30. Kak uaMeHHTCA CHJIA OPUTAKEHHA ABYX Pa3sHOHMEHHO 3a-
PAKEHHBIX TeJ, €CIM MeXXAY HUMH MOMeCTHTh He3apsKeHHBIH Me-
TAJIMYECKHH map?

12.31. CnyronrtEoMy TPOBOAHHKY COODIIAIOT JJIEeKTPHYECKHit 3a-
paxa. JlokaxuTe, 9TO 3TOT 3apaAj PACHPEAEJHTCA TAaK, 4TO 3JIEKTPH-
YeCKOro IOJIA BHYTPH NPOBOJHHUKA He GVHeT.

@ 12.32. Kax wu3BeCcTHO, OJHOMMEHHBLIE 3apAAbl OTTAJKHBAKIOTCH,
A MOI'YT JH ABa OJHOHMEHHO 3apAsKeHHBIX TeJla NPpHTArHBATLECH APYyT
K apyry?

13. AOMALUHUE 3KCMNMEPUMEHTAJIbHbIE 3AAAHUSA

= ] MNepBbii ypoBeHbL

13.1. ITorpure maacrMaccoByw JuHeHKYy o Oymary. Ilokaskure,
YTO JUHEHKA HABIEeKTPH30BAJAC.

13.2. TlpoxgenaiiTe OMOBITHI, /[JAOKA3BLIBAIOIHE, UTO CYIECTBYIOT
BJIEKTPUYECKHUEe 3apALEI IBYX BHUOB.

13.3. HasnexkTpuayiite KOHUBI 300HUTOBOH NANOUKH 3apALaMU
pasHeIX 3HakoB. Kak Bam yganock aTo caenars?

13.4. Kax obHapy:XuTh, 3apAMKeH0 I TeJ0, He AMesi B Pacmops-
JEeHMH HHKAKHMX sjeKTpudecknx npubopos? Ilpomenaiire coorBer-
CTBYIOIIHE OIBITHI.

13.5. UsroroBsTe «JoMamHmiis anekrpomerp. A 3TOro mposo-
JIOKY, U30NHYTYIO B BHAE OVKBEI «['», OMyCTHTE ANHHHLIM KOHIIOM B
Oyreiky. Ha Hapy:KHBIH ee KOHEI, HABEChTE COTHYTYIO IOIOJAM I10-
JIOCKY TOHKOI Oymaru. YcTaHOBHTE Ha OOEBITE, MOYKHO JIH IPH 2JIeKT-
pu3anuy TpPeHHeM OJHOTO W TOTO JKe Tena (W3 cTekia, 300HWTa WIH
Pe3WHBI) MOJYYHTh PA3NUYHEIE 10 3HAKY 3apA/bI.

13.6. 3apazxuTe aNeKTPOMETD, I0Jb3YACH TOJBKO 300HUTOBOMN Ta-
JIOYKOMH.

13.7. BospMuTe NOJMATHIEHOBYIO PACUECKY M IPOBEAUTE MO M-
ereiM cyxuM Bosiocam. ITogrHecuTte ee kK amexTpometpy. [louemy mpu
9TOM €ro CTPeJKa OTKJOHAeTCA?

13.8. IloTpuTe IIAPHK HA 3JI€KTPOMETpe CyXoil raseroil. BozHuka-
eT JIM IPH 3TOM 3dJIEKTPUYecKHH 3apsax Ha amexTpoMerpe? ITouemy?

== | Bropon ypoBeHb

13.9. BoseMuTe pe3sMHOBYW TPYOKY M aedopMupyiTe ee (pacra-
ruBaiiTe H marubaiiTe), a 3aTeM NOJOKHUTE HA IIAp ANEKTPOMETpA.
HO'-IEMY CTpeJIKa JIeKTpoMeTpa OTKJIOHAETCAT
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13.10. BoasMuTe pE3MHOBYIO TPYOKY M PA3PEIKLTE ee HOMKHHUIIAMHU
HA MaJleHBKHe KO0JbIla, KoTopkie OyayT magaTthk B HIaPOBOH KOHAVK-
TOp JNeKTpoMerpa. ITouemMy IIpU 5TOM CTPEJIKA BJIEKTPOMETPa OTKJIO-
Haerca?

13.11. IloTpuTe cyx0il pykoi cTeka0 anekrpoMerpa. OTKJIOHHUTCA
au ctpenaka nputopa? Ilouemy?

13.12. [Torpure razeroit BO3AYIIHbIN IADUK, OJHECUTE €0 K 10~
Tonky u ornycrare. Illapuk ocraHeTcAa BHCETh ¥ IOTOJKA M MOJKET
HaxXxoJUThECH B TAKOM IOJIOKeHHHM cyTKaMu. Ilouemy?

13.13. HasnexTpusyiiTe ABa BO3AYIIHBIX IIapuKa o rasery. Ilox-
BeckTe MX Ha ATUHHBIX HUTAX pAnoM. [Touemy OHM OTTANKHMBAKOTCHA?

13.14. HasnexkTpuayiiTe OfMH BO3AYVIIHLIH IIApHK O raseTry, Apy-
rofl — 0 KyCOK mmiepcrsiHoii marepumu. IlozgBeckTe MX HA HEKOTOPOM
paccroaHuu Apyr ot apyra. Ilouemy oHM mpuTATHBalOTCA?

13.15. IlosoxkuTe HA CyXOe CTEKJO HJIH ILIACTHHKY TEeKCTOJIH-
Ta auct Oymaru. IIpoBeanTe HeCKOALKO pa3 mo OyMare pe3mHOBEIM
BAJIMKOM, OpHUMeHseMEIM B ororpaduu. Ecau teneps auer GyMarn
IOJHEeCTH K 3JIeKTPOMETPY, TO OH 00HADYKHBAaeT 2/JIeKTPHUECKHH 3a-
pax. To ke camoe HabaogaeTcss ¢ Pe3HHOBBIM BalukoMm. Kak o0bsac-
HUTH HabOmoaeMoe ABiIeHHe?

13.16. Kak, umMes 3apsKeHHBIH 3JEKTPOMETD, BBIACHHThL, MPO-
BOAUT JIX 3JEeKTPHYECKHI 3apsAJ]| KapaHJalll, JUHEHKa HJIH Jpyroe
Tesno?

13.17. Bapsagure GYMaKHBIA CYJTAH M IOJHECUTE K HEMY PYKY.
ITouemy GyMarkHBIE IIOJIOCKH MPUTATHBAIOTCA K pyke?

13.18. IIpoBeprTe ¢ MOMOIIBIO JIETKOil CYX0il JepeBAHHON peilku,
NOABEILIeHHOH HA TOHKOM HUTH, YTO OKOJIO 3apsyKeHHOr0 HIapuKa Ha
H3OJIHUPYIOIeM HITAaTHBe CYINeCTBYeT 3JIeKTPHYeCKOe I10Jie.

13.19. Kaxk, ncnonbsys sIeKTPHYECKOe I0Je BOKDPYT 3apsiiKeHHOH
OajJo4YKH, 3aCTaBUTh KYCOYEK BaThl mapuTh B Bo3ayxe? llpogenaiite
OIBIT ¥ JaiiTe eMy O0BACHEHUE.

13.20. MccaeayiiTe B3amMOJeiiCTBHe HA3IeKTDHU30BAHHOM IIAJI04-
KU ¢ HeOoabmoi cTpyeil Boael. O0bACHUTEe Haba0gaeMble IBJICHUS.

=8 TpeTnin ypoBseHb

13.21. Bapsaaure 2JEKTPOCKOI 3apANOM JIO00r0 3HAKA. YKaMure
crocod, ¢ MOMOIBI0 KOTOPOI'0O MOKHO M3MEHWUTh YIroJ OTKJIOHEHWHA
JHUCTOYKOB IIpubopa, He NOJL3YAChH BAPAKEHHBIMH TeJIaMu.

13.22. HccaenyiiTe, Kak BeayT ce0d JTHCTOYKH 3JIE€KTPOCKOIA, HMe-
IOIero HeOOIBIIOH 3apAk, IPH NPHOIMIKeHHH K HeMY CHJIBbHO HadJIeK-
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TPH30BaHHOH (3apA/IOM IIPOTHBONOJIOKHOIO 3HaKa) majouku. Oobsc-
HUTe HabmwgaeMoe ABJIeHUeE,

13.23. ITonpo6yiiTe 3apsAgHUTEL BJEKTPOMETP MOJIOMKUTEILHEIM 3a-
pAAOM, UMes B DACIODPAKEHHH TOJBKO OTPHIATENBHO 3apAMKeHHVIO
MAJOYKY.

13.24. TlognecuTe K BIEKTPOMETDY 3apAKEHHOE TENO, He NpPHKA-
casack Kk npubopy. ITouemy crpenka npubopa mpu 53TOM OTKJIOHAETCA?
O0BACHHUTE OIIEIT.

13.25. 3apazaure s1eKTPOMeETD OTPHUIATEIBHBIM 3apAaoM. Menen-
HO NMOJHOCHTE K HEMY H3/aJleKa IMOJOKHTEIbHO 3apAMKEeHHYIO CTeK-
JAHHYI0 NaJo4dky. BHauaje yros OTKIOHEHHA CTPEIKM YMEHBITHT-
ca go uyaa. [lpu nansHeiimem npubanKeHNH 3apAKeHHON MaJouKu
BHOBL MPOHMCXOJUT OTKJIOHEHHE CTPEJKH dieKTpoMmerpa. ObwacHuTe
9TO SABJIEHHE.

13.26. IlogHecure K 2JeKTPOMETDY 3apsAKeHHYIO NAJT0YKY M KOC-
HHTECH IIAPOBOT0 KOHAVKTOPA. C'rpemca OTKJIOHSAETCH. OJJ.HOBD&MEH'
HO NajbllieM APYrod PYKH NPHKOCHHTECH K IIAPOBOMY KOHIYKTODPY
asiekTpomerpa. CrpeslKka IPHXOAMT B HYJIeBOe TOJOMKeHue, ¥YOepure
maJjiell, a 3aTeM HalJIeKTPU30BAHHYIO najnouyky. CTpesika ajleKTpomer-
pa orkjaoHAeTcA. O0bAcHATe HAGJOgaEeMOe ABJICHHE.

14. BHI_EKTPM‘-IECKMI';I TOK.
AEVNCTBUNA SNIEKTPUYECKOIO TOKA

Mpumep peweHuns 3agaum

HBuxyTea au 3apAKeHHbIe 9aCTULLI B IPOBOAHMKE, KOI/a 110 HEMY
He UJeT 3JeKTPHYECKHH ToK?

Pemernue. B orcyrcTBHe 3JEKTPHUECKOTO TOKA 3apAKeHHBIE
4acTUIE! (2JIeKTPOHBI, MOHBI) ABHIKYTCH, HO Becniopagouno. Ilpu Ta-
KOM IBH)XEHHH He INPOHCXOJHT IIepeHoca JapAala H3 OJIHOﬁ obmacru
IIPpOBOTHHUKA B APYTVIO. Tor BO3HHEAaeT, Korjga IBHiKeHHe C‘BOGOHHHX
S3apHAEHHBIX YAaCTHII CTAHOBHTCHA YOnopAnoo4YeHHBIM. 31‘0 IIPOHUCXOJAHUT,
HanpuMep, ToJ JeiicTerem IeKTPUYECKOT0 I10J1A,

YCTHASA PASMUHKA

14.1. Ilpu KaKUX YCIOBMAX CYIIECTBYET TOK B 3aMKHYTOH aIeKT-
puyecKoir menu?

14.2. TIpuBeanTe IPUMED OpOCTeinIei 2IeKTPpHIecKoil HMenu.
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14.3. HanpapjeHue ABHI)KEHUSA KAaKHUX YaCTHUI IPUHUMAIKOT 34 Ha-
NpAaBJeHHe AIeKTPpUdecKoro Toxa?

14.4. CosnamaeT JI HaIpaBJeHHEe TOKA B METAJITHYECKHX IPOBOJ-
HMKAX C HATPABJEHUEM ABHIKEHUS 3JIEKTPOHOB?

14.5. Kakupe BHLI 3HEDPIUHY MOXKHO IPEBPAINATE B 3TeKTPHYECKYIO
suepruio? IIpuBesuTe MpUMeEDHI.

14.6. KakoBbl OCHOBHBEIE UACTU 3JeKTPHUECKOW Lenu?

14.7. KakHe MCTOYHHMKH 3JIeKTPMUECKOI'0 TOKA BAM MB3BECTHBI?
Kakoso ux HazHaueHue?

14.8. Kakue noTpeOuTeNH JJEKTPUYECKOW OHEPrHM BRI 3HaeTe?
Kakune nmorpeburenn ects y Bac goma?

14.9. Kakum o06pasoM MOMKHO Y3HATH, YTO [0 NPOBOJHHKY IIPO-
TeKaeT 2JIeKTPHYEeCKHH TOK?

14.10. IIpuseauTe OIPUMEPEL TEIJIOBOrO JeHCTBUS TOKA.
14.11. IlpuseuTe IpUMepHl CBETOBOTO AeHCTBHA TOKA.
14.12. TlpuseguTe NPUMEpPbl XMMHYECKOTO AeHCTBHA TOKA.

14.13, IIpuBeauTe MpUMepPEl MATHUTHOrO AeiicTBuA Toka. Uem oHO
OTIHMYAETCA OT APYrux aeicTBuii Toka? I'le MCNOAB3YIOT 3TO pasin-
yue?

14.14. Ha uem ocHoBaHa paboTa TrajJbBaHHYECKUX MCTOYHHKOB
toka? Mcnonbayere JM BBl TaKHe UCTOUHUKH Toka cerogua? IIpuse-
ANTEe HECKOJbKO MPHMEPOB TAKOTO HCIOAbL30BAHHIA.

=] MNepBbi ypOBEHb

14.15. Kakue npeodpasoBaHus S5HEPTHH IPOMCXOAAT B JIeKTpHYe"
cro nenu?

14.16. KaxoBo riiagHoe peuMyIIecTBO Nepeaavyu 3HepPruu ¢ ImoMo-
B0 AJIEKTPHUYECKOro Toka?

14.17. BosHHKAaeT JHM 2JIeKTPUUYECKUM TOK IPU 3A3eMJIEHUM 3aps-
YKeHHOTO MeTALIMYECKOro mapuka?

14.18. JIea pasHOMMEHHO 3APAKEHHBIX MeTALTHYEeCKHX IIapuKa
COeIMHAIOT TPOBOHUKOM. B KaKy10 CTOPOHY HOMAET 3JIeKTPUYEeCKHIA
TOK MO IPOBOXHHKY?
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14.19. fBasierca 1M BIEKTPAYECKHMM TOKOM MOJHHSA, BO3HHKA-
omas Mexay obnakom u 3emueit (puc. 38, a)? Mexay obiraxkamMu
(puc. 38, 6)?

Puc. 38

14.20. Kakue npeBpalieHus SHEPruM INPOMCXOAAT TpH pabore
raJgbBaHUYECKOro ajgemenTa (puc. 39)?

Puc. 39

14.21. MoKHO JIM TEIJIOBOE ABHXKEHHE 3JIEKTPOHOB B IIPOBOLHUKE
Ha3BAThL AJIEKTPHYECKHM TOKOM?

14.22. Kaxoe neiicTBHe 2JIGKTPUYECKOTO TOKA UCTIONB3YIOT B SJIEKT-
pPHYeCKHX YaiiHukax?

14.23. M3o6pasnuTe B Terpaam yCIOBHBIE 0003HAYEHHA MCTOUHUKA
TOKAa, OaTapeiKH, JaMIOYKH, KJIOUA.

14.24. Hapucyiite cxeMy coefiiHeHHs OarapeiiKy, JaMIOYKH H
ABYX KJIIOUeH, IPHA KOTOPOM AJIf BKJIOYEHHS JaMIOYKH HeoBXoZuMo
3aMKHYTH XO0TSA OBl OIMH KJIOY.
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14.25. Yro moHMMAIOT IO CKOPOCTBI0 PACIIPOCTPAHEHUA BIIEKT-
puueckoro toxka? CoBmazaerT JM OHA €O CKOPOCTBIO ABMIKEHHSA CBO-
OOAHLIX 3apAAOE B HPOBOAHHUKE?

14.26. B kaxoit BHJ sHepruum mpeoGpasyeTcd BsJEKTPHYECKAd
DHEeprus BCJeICTBHE TEIJIOBOIO AeMCTBHSA TOKA? CBETOBOro? XHMHUe-
CKOro? MarsuTHOro?

14.27. B KaKuX YCTPOMCTBAX HCIOJL3YIOT TeILIOBOe JeiicTBue
TOKa? MarHUTHOe JAeidcTBHe?

14.28. Kaxue geicTBUA 2JeKTPHUYECKOI0 TOKA MOKHO Habl1w0AaTh,
[PONYCKAas ero 4epes MOPCKYIO BOAY?

@ 14.29. KakoBo Ha3HauyeHHWe HCTOUYHHKA TOKA B 3JIEKTPHUYECKOM
nenu? MoKHO M CKA3aTh, 9TO OH CO3/IaeT 3apsAAbl HA moxocax?

14.30. Bo Bcell JiH Ienu 2JEKTPHUYECKHH TOK TedeT OT IOJOMKH-
TEJBHOTO K OTPHIIATEJIbLHOMY IIOJIOCY MCTOYHHMKA TOKa?

14.31. TpamBaiiHasi JUHAA, B OTJIHYHE OT TPoJIeitGycHOM, uMeeT
TOJBKO OAHMH 3JeKTpHUYecKHH mpoBon. Kak B aTOM ciydae cosjaeTcs
3aMKHyTas 1ens?

14.32. HapucyiiTe cxeMy coefHHEeHHA OaTapefiKH, ABYX JaMIO4YeK
¥ JIBYX KJI0Yeilf, MPH KOTOPOM BKJIOUEHHE W BHIKJIIOYeHHE KaxKI0u
JJAMITOYKH NPOM3BOSHTCA ¢CBOHM» KJIHYOM.

14.33. HapucyiiTe cxemy coeguHeHHA OaTapedkwu, JaMIOYKH,
3BOHKA M ABYX KJIOYeil, MPH KOTOPOH JaMIIOYKa 3aropaercs Ipu
BKJIIOUEHHH 3BOHKA, HO MOMKeT OBITH BKJIKYEHA U NpH Hepaboraro-
IIeM 3BOHKE.

14.34. Hapucyiite cxeMy coefuHeHUA GaTapelKkH, JBYX JaMIOYeK
H Tpex KJueil, IPH KOTOPOH BKJIUYEHHE M BBIKJIIOUEHHE KAXIOH
JIAMIIOYKH IMPOH3BOOHTCA «CBOHM» KJIIOUOM, a pasdMbIKaHHEe TPETHEro
KJIKYA [IO3BOJIAET OTKIIYHTE 00e JTaMIOYKH.

14.35. [IpeasoxKuTe cxeMy COeTUHEHHS MCTOYHHMKA TOKA, 3BOHKA
H IBYX KJIH)“IEI‘:I., NO3BOJAKINYI BKJIKNYHUTH 3BOHOK H3 JIBYVX PA3HBEIX
MecCT.

—H TpeTuin ypoBeHb

14.36. HagepruTe B Terpagu tabaany:

OHeprus

BHYTpPEHHAA XHMHYECHKAaA MexXaHH4YeCcKan CBEeTOBaA
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Brnumure B aTy Tabauny yerpoicTBa I MOJYYEHHS SJIeKTpHYe-
CKOI'O TOKa B COOTBETCTEHH C TeM BHAOM JHEPI'HH, I{O‘I‘Opmﬁ OHH HC-
HOJB3VIOT: (POTO2JIEMEHT, ralbBAHUYECKHUH 2JIEMEeHT, AKKYMVJATOD,
BETPOAJIEKTPOTEHEDATOP, COJHe4YHAas Oarapes, TeNN03JeKTPOLEH-
Tpajab, 'MAPO3JIEKTPOCTAHIINA, TEPMOIJIEMEHT.

14.37. Ussecren takoil ¢axr: Papazeil NpUXoAus HA JEKIUH B
derpoBoii muIANe, AOCTABAN U3 KADMAHA FOPCTH MEIHBIX M IIHHKOBBIX
MOHET, (pJIaKOH C PacTBOPOM KHCJOTHI U HOKHUIEI (puc. 40). Kak B
ayMmaere, 1ia yero @apasero 6bl1 Hy:KeH TAKOM CTPAHHBIN KOMILIEKT
npeamMeroB?

Puc. 40

14.38. Meraniel ¥ BOZHEIE PACTBOPHI COJEM, KHCIOT M IeJouYeit
ABJATCA NPOBOJAHUKAMH 3JIEKTPHUECKOro Toka. Yro obmero U B
4yeM pas3Judue B IABHMEHHH YaCTHIl, COCTABJAIOIIMX TH BellecTsa,
IPH NMPOTeKAHWH JJIeKTPHYECKOT0 TOKa?

14.39. [IBe IMHEKOBLIE MIACTHHLI ONYIIEHLI B COCYJ C PACTBODPOM
CEePHOM KMCJIOTHL. fBisieTcs JA TaKOe YCTPOMCTBO TajJbBAHHYECKHM
anemenToM? Yro Oyner, eciad OfHY M3 IHHKOBBIX ILJIACTHHOK 3ame-
HUTh HA MEIHYIO?

@ 14.40. Kakum o6pasoM, ONyCTHB B CTAKAH C BOAOH ABa IPOBOAA,
IIpHCOeTHHEHHBIE K IIOJIOCAM HMCTOYHHKA TOKA, MOMHO Y3HATH, HC-
npaBeH JIA OH?

14.41. Ilepekiouarens (puc. 41) B OAHOM M3 MOJOMKEHUH coemu-
HAET MpoBOJa @ U b, a B APyrom — npoBoja a u c¢. Hapucyiite cxemy
coelHeHMA GaTapeilky, HepeKJYaTes] s U ABYX JIAMII, TIPH KOTOPOH
B 3aBUCHMOCTH OT IOJIOKEHUS MepPeKJII0YaTe]d rOPUT UM OLHA JaM-
na, WM Jpyras.
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14.42. IlpeayoxuTe CXeMy COefUHEHNA HCTOYHUKA TOKA, JIaMIIOY-
KH H IBVX IIEPEEJIIO‘IRTGJIEﬁ, NO3BOJAKILNYI BKJIKYATE U BEIKJIKYATH
CBeT M3 JIBYX pasHbIX MecCT.

14.43. OgHa M3 KJIaBHIIEH BBIKJIKYATEA IO3BOJIAET BKJIKYATE U
BBIKJIIOYATEL TPH JIAMOLI B JIIOCTPe, & Jpyrasd KIJIaBHIIA — ele JBe
namnel. HapucyiiTe cxeMy Lemnm, ec/lH H3BECTHO, YTO Ieperopasue
OAHOHM H3 JIAMII He MPHBOAUT K OTKJIIOUEHHIO OCTAJBHBIX; K JIHOCTPE
MOABeIeHEI TPH IPOBOJA.

14.44. TlpegnoxuTre cxemy LenH, B KOTOPOH ABe JaMIbl M [JBa
KJ04a, npuuyeM Jjgamny JlI BriIoouYaer W BhIKJIOYaeT Kiaou K1 (me-
3aBHCHMO OT cocTOosHuA Kawoda K2), a mamna JI2 saropaercs TOJBKO
IIPY 3aMBIKAHUHM 000X KJIOYei.

A xak Merasn — BcexX HeJp 3eMHBIX BJAAJBIKA —
CeeT oTpaskaeTt ¥ NPOBOAMUT TOK?

Bece AToMEL — OT MaJjia 10 BeJIHKa —

YacTs DIeKTPOHOB OTAA0T B 00pOK,

H ob61auii obpasyeTcd IOTOK,

Kotopsrit, cioero O6aako, GecyioTEO

Bnoxas Ilons yeTpeMaaeTes 0XOTHO

Cxrozbs Mousl, yIAKOBAHHEIE ILIOTHO,

Kax IIapMKH MAHET-TIOHTa B KOPOOOK.

Hxcon Andaiix. Tanubi meepdvix mea

15.CUNA TOKA U HANPSAXEHMUE.
3AKOH OMA Ans YYACTKA LENMA

Mpumep pelieHns 3apaumn

Ha puc. 42 mzobpakeHbl rpa@UKH 3aBUCHMOCTH CHJIBI TOKA OT Ha-
NpsAXKesusa A AByX pesucropos (I u 2). Yemy paBHO cOIpOTHBIE-
HHE 3THX IIPOBOJAHHUKOB?

I, A

0 12345 U,B
Puc. 42
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U
Pemenne. U3 sakouma Oma ciemyver: R = T CiegoBaTesbHO,

4T06Bl HAWTH CONPOTHBJEHHE IIPOBOJHHKA, Hag0 BeIOpaTh Ha rpadu-
Ke Kaxoe-Tubo 3HAYeHHe HANPSKeHUSA ¥ pa3ZeJUTh €ro Ha COOTBET-
CTBYIOIIee eMy 110 rpahuKy 3HadeHHe cHJbl Toka. Hanmpumep, gusa pe-

aucropa ! sHaueHW0 Hanpsizkeaus U = 5 B cooTBeTcTByeT cuia ToKa
5B

I=2,5 A. Orciona R, = FWY = 2 Om. Insa HaXOXKAEHUSA CONPOTHB-

JeHus peaucropa 2 yaobHee B3AThL 3HAUYeHUe HampsskeHua U = 4 B,

KoTopomy cooTBercTBYeT cuna toxka I = 1 A. Orcioaa nns peaucropa 2

nonyvyaem R, = 1A 4 Om. OGpaTure BHUMAaHUE: YyeM Gosiblie co-

IIPOTUBJIEHHE PE3HCTOPa, TeM MeEHLIIe YyIoJ HaKJI0Ha rpaduKa 3aBH-
CHMOCTH CHJIBI TOKA& OT HAIPDAMEeHHH. ITO Jerko MOHATh: BeOIb YeEM
Gonpime COIIPOTHEBJI€EHHE PEe3HCTOpa, TeM MEHbINe CHJa TOKAa IIPDH TOM
Je HallpAKeHHH.

YCTHASA PASMUHKA

15.1. KakoBa cuia TOKa B IPOBOAHHUKE, €CIH 34 2 ¢ Yepes Iome-
PEeUYHOE CeYEeHHE dTOT0 NPOBOAHMKA IpoxoauT 3apax 6 Kn?

15.2. Kaxoii 3apsaa NpoxXoAuT dyepes HOINepevYHOe cedeHHe IIPOBOJ-
HHUKA 3a O ¢ Ipu cuae ToKa 3 A?

15.3. Kakum npubtopom uamepsior cuny roxa? Kax aror npubop
BKJIIOYAIOT B 1eNb?

15.4. 3a HexoTOpoe BpeMsA deped jaMny npoien 3apag 5 Kia, a
3JIeKTPUYECKOe MoJie copepmumyio npu arom padory 60 Jx. Kakoso
HANpAMKeHue Ha jgaMmie?

15.5. IIpu BHanpa:keHuu Ha Jamne 6 B yepes mamMny mpormie 3a-
paa 2 Kn. Onpegenurte, Kakyio paboTy COBEPIIHIO BJIEKTPUUYECKOE
1oJIe 3a 9TO BPEMH.

15.6. Kaxum mpubopom mamepsior Hanpsixenwe? Kax stor mpu-
00p BKJIWYAKT B LEeNb?

15.7. Uemy paBHO CONMPOTHBIIEHHNE IPOBOJHUKA, II0 KOTOPOMY IIPH
Hanps:xeann 12 B nporerkaer Tok cuioit 2 A?

15.8. Kakyio hu3H4ecKylo BeITHUHHY HA3hIBAIOT COTIPOTUBIEHHEM ?
Kakosa euHNIIA COIPOTHBIeHNAT

15.9. KakoBo cONpOTHBIEHHE NPOBOAHUKA, CHJIA TOKA B KOTOPOM
paBHa 2 A npu Hanps:kesEnu 8 BY

15.10. Yro xapakTepHu3yeT yAeIbHOE CONPOTHBIEHHE! MTPOBOAHUK
HMJIN BelleCTBO, U3 KOTOPOro OH M3rOTOBJIEH?
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15.11. Vaearsoe conporuenenue meau 0,017 Om - mm?/m. Kakoso
CONPOTHBJIEHHE MeJIHOTO NMPOBOAA JIHHON 1 M ¥ mJI0IIaAEI0 Ioneped-
HOTrO ceyenusa 1 mm??

15.12. Tzie MCHOAB3YIOT TPOBOAHUKH € MAJLIM VIETbHBIM COIPO-
ruBnesuem? IIpuBeguTe OpUMeEpEL.

15.13. I'ne MCnoOAB3YIOT MPOBOAHMKU ¢ GOJBIINM YAEJbHBIM CO-
nporueinesuem? IIpuBesuTe NIpUMepHI.

15.14. ITouemy mpoBOJA JenaroT OOBLIYHO U3 MeIH HJIH AJTIOMHAHHAT

15.15. HeobxoauMO0 BABOE YBEJIHYHTE CHJIY TOKA B JAHHOM IIPOBOJ-
uukKe. YTo ana aToro HajO0 cAenars?

=] MNepBbIA YpOBeHb
15.16. Ha noxose nammouku jaiasa oHapuka Hanucano: «0,2 A».
Kakoii 3apsAx OpoXoaAuT 4epes JaMIOUYKy 3a 2 c?

15.17. Ha noxosie namMnouxku jus GoHapuka HamucaHo: «3,5 Bs.
Kakyio paboTy coepimaeT 3JIeKTPHYECKHUI TOK, KOrja 4epes JIaMIod-
Ky mpoxoxut zapag 10 Kn?

15.18. Ha puc. 43 usobpaskeHa miKajia amuepmerpa. Kakossl nesa
JeJIeHHsA M Opelesibl u3MepeHus npubopa'? 3anuInIuTe MNOKA3AHHA
aMnepMeTpa.

2

0 A
Puc. 43

15.19. Ha puc. 44 usobpaxkeHa mxaJja BoJbTMeTpa. KakoBhl lieHa
JeJIeHUA M Ipejesbl HU3MepeHus npubopa? 3anuiunuTe NOKa3aHUA
BOJIBTMETDA.

160
120 200
0 240
40
280
0 A4
Puc. 44

) MHHHMATBHOS H MAKCHMAIBHOE 3HAYEHHA q}HSH‘TECKOﬁ BEJIHYHHBI, KOTODbIE MO~
JKeT H3MepPHTE IpHGop.
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15.20. Ha puc. 45 usobparkeHsl IKalbl ABYX ammepmerpor. Ka-
KO U3 OpuGOPOB BEI OBl BHIGpaAJM, YTOOBI KAaK MOMKHO TOYHee H3Me-
PHUTL 3HAYEHHE CHILI TOKa B uenu? ObocHyiTe cBOM BHIOOD.

2 2
1 " : 3
3
0 A 0 A 4
a 1]
Pwuc. 45

15.21. Ha puc. 46 uzobpaskeHs! IIKATBI IBYX BOJILTMEeTpOB. Kakoii
u3 npubopor Bel 6b BeIOpasu, 4ToOBl KAK MOMKHO TOYHEE M3MEDHTH
3HAYEHHe HATIPS)KeHUdA Ha ydyacTke nenu? OGocHyiTe ¢cBOil BhIOOD.

2 8 10

Puc. 46

15.22. VueHHK yTBepsk/jaer, uTO AMIEPMETD, BKJIKYEHHBIN B eNb
nepej JlamMIoi, noxaker OONBIIVIO CHJIY TOKAa, YeM BKJIYEHHEIN
nocye Hee (puc. 47). IIpae 1u ou? IlogcErTe CBOIT OTBET.

Lan XL
—O—Q—

Puc. 47

15.23. OnpegesnnTe CHIY TOKA B 2JIEKTPUYECKOIl JIaMIe, eclIH yepes
ee HUTh HAKAJA 3a 5 MHH NPOXOIHUT aJeKTpHueckuit 3apax 150 Kn.

15.24. Cua ToKa vepes SAEKTPHUYECKYIO JAMIIOYKY KapMaHHOIO
donapuka 0,22 A. Kakoii 3apsjg npoxoauT yepes JaMrouky sa 10 c?

15.25. B3a kakoe BpeMsa uyepe3 MONEPEYHOE CeYeHME MPOBOAHHUKA
npu cuxe Toka 200 MA npoliger sapsam, pasasiit 60 Kia?

15.26. OnpenennTe HAIPAKEHHE HA yYaCTKe LEIH, €CJaU IIPH PO~
xompeHun 3apaga 30 Ki 6bwra cosepmena pa6ora 180 Ix.
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15.27. Hanpsa:xenue ga gamne 220 B. Kakas cosepmaercs paGora
IpH¥ OPOXOXK/AeHHUH 4Yepe3 HUTh HaKaJa jJaMnbl 3apaza 50 Ka?

15.28. Hanps:xenaune Ha asromobuiasHON jgammouke 6 B. Kaxoii
3apsAj npolnes 4epe3 HUTh Hakaja JaMIO4YKH, eCJH IPH aToM Onlia
cosepiuena pabora 720 [x?

15.29. KakoBo conporupieHrde MeJHOro npoeoga aauHod 10 m u
IJIOMAbIO TIonepeyHoro cedenns 0,5 mm??

15.30. Pazmepsl HUXPOMORBOI'O M JKEJIE3HOrO MPOBOJOB OJHHAKO-
Bbl. CONPOTUBJIEHUE KAKOr0o npoBoja Gonsme?

15.31. KakoBo CONpOTHRIEHWE MEIHOTO IMPOBOJAA IJIHHOH 5 KM H
IUIOMIAaALI0 Imonepeunoro cevenus 0,85 mm??

15.32. Peocrar conporusiaennem 21 OmM M3roToBjieH M3 HHUKEJH-
HOBOH IpoBOJIOKH. KakoBa AJIMHA IIPOBOJIOKH, €CJH IJIOLIAAL ee I10-
nepeunoro ceuesusa 0,5 mm??

15.33. IIpu KaKoif IIIOIMAAHA TOMEPEeYHOT0 CEeYeHHA MeIHBI Ipo-
Box aauHOR 50 M Oyzer nMers comporueiaeHue 0,5 Om?

15.34. Kakogro HanpsxeHue Ha pesuctope conporusiaenuem 10 Om,
cHJia TOKa B KotopoM pasHa 0,5 A?

15.35. KakoBo conpoTHRI€HHE MPOBOJHUKA, CHJIA TOKA B KOTOPOM
pasaa 0,2 A npu manps:xeauun 4 B?

15.36. Ha snekTpuueckoil jamMnouke HanucaHo: «4,5 B, 0,25 A»,
Kaxkoro compoTupIeHHe HUTH Hakaja B paboueM cocToAHUM?

== | Bropoi ypoBeHb

15.37. Kak no XMMHYeCKOMY JAeHCTBHIO TOKA MOMKHO CYAUTBL O
npomeaem 3apsazge?

15.38. OpuHAaKoOBBIe JIM SJeKTPUYECKHe 3apAABl IPOHAYT uUepes
MomepedyHoe ceyeHHe MPOBOAHUKA 3a 3 ¢ IPH cHJle ToKa b A u 3a noJ-
MHHYTHI Ipu cuie Toka 0,5 A?

15.39. Ilouemy CONpPOTUBIEHHE PA3IUYHLIX TDOBOTHAKOB HE OIU-
HaKoBO?

15.40. Kak MOXHO ONpENenuTh HANPAMKEHHE CeTH B KBapTupe,
HCII0JIB3Y A J1F00bIe TpubOPEI, KPOoMe BOJIbTMETpa?

15.41. OnpemesnTe YHCIO BJIEKTPOHOB, IpoxoaAwmux 3a 1 c ue-
pe3 ceueHHe MeTAJIMUYECKOr0 NPOBOAHHKA NPH CHJIEe TOKA B HEM
0,8 MEA.

15.42. B snexTpoHATpEBATEJIe HUKEIMHOBYI) IIPOBOJIOKY ILJIOLIA-
OBIO [OIEPEYHOro cedeHHA 1 MM® 3aMeHAIT HUXPOMOBOH IPOBOJO-
KoM Takoil ke aamHbl. Kakoil goyxHA OBITH IJIOIIAAL MOIEpPedHOTO
CeYeHHUA HUXPOMOBOH TPOBOJIOKH, YTOOBI CONPOTHBIEHHEe Harpesare-
JIf OCT&JIOCH IPEeKHAM?

74



15.43. Kakum MoxkeT OBITH AWaMeTP MeZHOTO NPOBOJAA AJUHOMN
10 M, ecaH ero compoTHBIeHHEe BO M3GeKaHHWE Ieperpesa He JOJMKHO
npespimatbk 1 Om?

15.44. Ha puc. 48 npeacrasies rpadHK 3aBUCMMOCTH CHJIBI TOKa
OT HANpPAMKeHHMA IJA ABYX OpPOBOAHMKOB. Kakoil M3 IDPOBOZHHKOB
umMeeT OoJbINEe CONPOTUBIEHHAE?

I

Puc. 48

15.45. Ha puc. 49 npeacrasies rpaduk 3aBUCHMOCTH CHJIBI TOKA
OT HaIPAKeHUs IJIA TPeX passMYHBIX NpPoBOAHHKOB. KakoBo compo-
THUBJIEHHE KaMI0ro u3 Hux?

LA .
0,3
0,2 2

e a

0 bt
5 10 15U,B

Puc. 49

15.46. ITocTpoiiTe rpauK 3aBUCUMOCTH CHJBLI TOKA OT HAIpdMKe-
HHUA OIA IBYX IPOBOJHUKOB, CONPOTHRIEHHE KOTOPBIX 5 1 15 Om.

15.47. IlepeMeHHBII PEBUCTOD € MAKCUMATIBLHEIM CONPOTHRICHHEM
200 Om moAKIIOUEH K MCTOYHHMKY NMOCTOSHHOrO HampsxxeHua 12 B.
ITocTpofiTe rpad@MK 3aBUCHMOCTH CHJIBI TOKA B LENOU OT COMPOTHBIE-
HuA pesucropa I(R).

15.48. IIpu nepenoce 3apaga 120 Ki uz ogHO# TOYKH 3jeKTpHUe-
CKOM Lenu B APyryio sa 8 MuUH coBepiieHa pabora 600 . Onpexge-
JIUTe HANPAMeHUe U CUIY TOKA B LemN.

15.49. Hanpsoxeune Ha KoHmax nposoxumka 15 B. Kakosa cuia
TOKAa B IIPOBOAHHKE, ecan 3a 20 ¢ coBepmena pabora 150 Tx?

15.50. Kaxoii sapaj NpoxXoAuT 110 NPOBOAEUKY 3a 1 MHH, eclid ero
conporuBiaeHre 15 OM, a HanpAKeHUe HAa KOHIAX OPOBOJHUKA 6 B?
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15.51. Ilpu nepememennu 3apsajga 60 Kin no coupanm anexTpo-
Harpesarens Obiia copepmena pabora 900 [I:x. Kakosa cmna Toka B
crnupainu, ecin ee conporuriaesue 30 Om?

15.52. 3a 20 c uepes mpoBoguuK mpomen 3apax 30 Ka. Kako-

BO HaIp#AXKeHHe Ha KOHIAX NPOBOAHHKA, €CJIH €ro CONpOTHBJIEHHE
10 Om?

15.53. OnpenenuTe CONPOTHBIEHUE VIACTKA LENH, eClIH IpH Ha-
npssennn 12 B uepes srot yuacrok 3a 15 ¢ npomes sapazg 30 K.

=8 TpeTuh yposeHb

15.54. O0pscHMTE HaIH4YHEe JJIEKTPHYECKOI0 COIPOTHBJIEHHA ¥
IPOBOAHHAKOB € TOYKM 3PEHHS MOJIEKVJISDPHOW TEOPHUH CTPOEHHA Be-
IecTBA.

15.55. /Isa amoMHHHEBBIX IIPOBOJAa HUMeEIOT OJWHAKOBYIO Maccy.
JInameTp mepBOro mpopoja B 2 paza Gonelle, YeM JuaMeTp BTOPO-
ro. Kako# M3 npoBogoB uMeeT DOJbIIee COMPOTHBICHHE H BO CKOJIb-
Ko paa?

15.56. Bo CcKOJBKO pas3 OTJHMUYAKTCA 3HAYEHUA CONPOTHBJIEHUA
OBYX aJIOMHMHHEBBIX IPOBOJOB, €CJIM OAMH U3 HUX uMeeT B 6 pa3s
MEHBIIYI0 JJIMHY U B 3 pasa MeHBIIYIO MJollalk IoNepeyHoro cede-
HHUA, YeM APYrou?

@ 15.57. Cuupanp HM3roToBJeHA M3 HUXPOMOBOH IPOBOJIOKH C ILIO-
maaeio nomnepeuysoro ceuenus S = 1 mm?, KakoBa AJuHA 8TOM IIPO-
BOJOKH, ecau npu cuae Ttoka [ = 0,6 A HanpsyxeHHe Ha CIUpalu
U=15B?

15.58. Kakoe Hanps:KeHHe HYKHO IIPHJIOKHUTH K CBHHIOBOH ITPO-
BOJIOKE AJHHOH 2 M, uToOBI CHJIa TOKA B MIPOBOJIOKe paBHANachk 2 A?
IInomans momepeyHoro cedyenus nposogoku 0,3 mm?.

15.59. KakoBa nioma/jb NonepevyHoro cedeHus MeJHOH IpOoBOJIO-
KH, cuja Toka B Koropoi 0,05 A npu manps:xernn 5 B? [Inura npo-
Bosoku 400 M.

Kpenkue opeLiku

15.60. Conporusnenune MegHoi npoposoku R = 1 Om, ee macca
m = 1 xkr. HaliiuTe ZIWHY TPOBOJIOKH [ M mjolajb ee IONepedHoro
ceuenus S. IlnorHocTs Menu pasaa 8900 kr/m®.

15.61. Kakoso conpoTHUBJIeHHE JKeIe3HOH TPYOKH AMHHOMH [ = 3 M,
eCclI¥ BHYTPEHHHE guaMeTrp TPyOKH d = 3 cM, & TOJIIHUHA ee CTEeHOK
a=1mm?

15.62. Hy»xHo uaroroBuaTs npoeog gauxHo#t 100 M m comporusie-
Huem 1 OM. B KakoM ciaydae NpoBOJ MOMYVYHUTCA Jerde: ecJH ero clue-
JIaTh W3 aIIOMHEHHA Bian 13 megu? Bo ckoabko pas?
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15.63. U3 meranna maccoit 1 Kr HY;KHO M3TOTOBHUTH IPOBOJ JJIH-
Hoit 1 kM. B KakoMm ciyuae CONpPOTHBJIEHHEe HpoBoja Oyjaer MeHbIIe
(¥ BO CKOJILKO pas): ecld ero cAeNaTh U3 MeaHn Hau cepedbpa?

Korpaa pasHOPOIHBIX METAJIOB
KorTaxT obecnieunT cpena

M3 BoAHO-KHCJIOTHBIX COCTABOB,
To Tok BozHHKaeT Beergal

3.I'. Bpamyma

16.MOCNEAOBATEJIbHOE W MNMAPAJIJIENIbHOE
COEAWNHEHUA NMPOBOAHUKOB

1 1 1
R=RI+RE’E E+E

Mpumep pelueHUs 3apayuv

Kakoso conporusiesne R noxkasanroil Ha puc. 50 menu? ConpoTHs-
nenue pesucropos R = R, = 30 Om, R, = R, = 60 Om.

R2

Puc. 50

Pemenue. Peaucropsl R2 u R3 coenuHeHBl napajjieibHO, IO-
3TOMY COIPOTHBJIEHHE COOTBETCTBYIOIIEr0 YYaCTKa Ienu

_ RR, 30 Om-60 Om

- ~ 20 Om.
*4 "R +R, 30 Om + 60 Om .

Peauctopsr Rl u R4 noakioueHsl K yyacTKy uenu R2-R3 mocie-
AOBATEILHO, TO3TOMY

R=R +R,,+ R, =30 Om + 20 Ox + 60 Om = 110 Om.
Omsem. R = 110 Om.

YCTHAA PASMUWHKA

16.1. Pesucrops! conpoTusieHueM 2 H 3 OM coeMHEHBI IMOCIEN0-
BaTEJBHO. YeMy paBHO HX 00Imee CONPOTHBIEHHE?
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16.2. Peaucroprl conporusienveM 2 U 3 OM coefmHEHBI mapaJ-
JensHO. YeMy paBHO HX 00IIee CONPOTHBIeHUE?

16.3. Pesucropsl conporusaesuem 7, 13, 29 u 127 OM BKIIOYEHEBL

nocaefoBaTeasHo. MOMKHO /1M yTBEPIKAATh, YTO HX 00Iee colnpoTHB-
nernue Ooabiue 131 Om?

16.4. Peaucropsl conpotuBiaenneM 7, 13, 29 u 127 OM BKJIKOYEHBI
napaiensHo. MoKHO I yTBEPIKAATE, YTO X 00Ilee CONPOTHBICHHE
menbIine 7 OM?

16.5. KaxoBel OCHOBHBIE CBOHCTRA IIOCJIEOBATEILHOTO CcOeguHe-
HHUS NPOBOIHUKOB?

16.6. KaxoBel OCHOBHBIE CBOMCTBA [apajuleIbHOrNO COeJHHeHHS
OPOBOAHUKOB?

16.7. flpnserca M TOCHEJOBATENLHBIM COEIHHEHHE PEe3HCTOPOB
R1 n R2? R4 u R5 (puc. 51)?

Ri R2
— -

R3

R4 R5
— —

Puc. 51

16.8. fpnseTca Iu MapaJUIeabHLIM COeAHHEHHe pesucTopoB RI u
R2 (puc. 52)?

Ri

———

R2

s

Puc. 52

=] MNepBbiit ypOBEHb

16.9. Tlouemy Bce OCBeTHTeJLHBIE NpPHOOpPBI B Balleil KBapTHpe
MOJKJIYeHbl K CeTH MapajiIelbHo?

16.10. VuacTok 1LenM COCTOMT M3 JABYX TOCHEeN0BATENLHO CcOenu-
HEHHEIX NIPOBOXHUKOB comporusienueM 5 u 10 Om. Hanpsaxenue Ha
KaKOM M3 IpoBOAHMKOB Gonpme? Bo ckoabko pas?

16.11. YuacTok Uend COCTOMUT U3 ABYX NapajjielbHO COeIUHEHHBIX
NpOBOAHUKOR conporunaenuem 5 1 10 Om. B KaKoM U3 MPOBOJHUKOB
cuna Toka Goneme? Bo ckoasko pas?
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16.12. Kak M3MeHWTCA COINPOTHRIEHWEe IENH, eClIU CONpPOTHBIIe-
HHE OJHOTO M3 PE3HCTOPOB B BTOH MENH:

a) YBEeJIHYHTE;

0) YMEHBIITHTE?

3aBHCHUT JU OTBET OT THIIA COeJMHEHM ﬂpOBOAHHKOB?

16.13. KakoBo conporuBienue nenei (puc. 53, a—e), eciau conpo-
THRBJIEHHE KaXkKJI0ro u3 pesuctopor 1 Om?

R R
-1 1 it
{=F =5
(1] 8
R R R R
L -
PR S kit
] 1
d e

Puc. 53

@ 16.14. YuyacTOK IenH COCTOUT U3 ABYX IIOCIEZ0BATEIEHO COeIUHEH-
HBIX De3MCTOPOB, CONpPOTHBJIeHHe KOTOPbIX R, = 50 OM u R, = 70 Om.
Hanpssxkerne Ha yuacTke menu U = 60 B. Haiigmre cuay Toka B
uenu I u Hanpsoxenus U, u U, Ha KaX/IOM U3 Pe3nCTOPOR.

16.15. Pesucropsl, conpoTuBjaeHne KoTopeix 2 u 3 KOM, coeguHe-
HBI IIOCJIEAOBATENBLHO U NOAKJIIYEHBl K HCTOYHHUKY OCTOSAHHOrO Ha-
npsekeHns 15 B, Haitanre cuiy ToKa B LIelH ¥ HAOPSAKeHHe HA Ka-
JIOM U3 Pe3uCTOpPOB.

16.16. PeaucTopel, CONPOTHBIeHNE KOTOPHIX 2 M 3 KOM, coenmHe-
HBI TApaJJIeJIbHO W MOAKJIKYeHbl K MCTOYHHKY MOCTOAHHOIO HATIPA-
sxenns 15 B. Hafinure cuny Toka B KajKI0M M3 PE3HCTOPOB M COIIPO-
THBJIEHME LIEIH.

== | Bropon ypoBeHb

16.17. B esnouHOil THpJAHAe Neperopeja BCero OAHA JaMIIOYKa,
a moracnu Bce. ITodemy aro mpoumsomno? Yro HYKHO caenars s
TOTO, YTOOBI TUPJAHA TPOJOIKANA TOPETh, €CJIW HET 3alMacCHOM JaM-
MOYKHU?

16.18. K HeckKOJBKHM HapajjielbHO COeJHHEHHBLIM IIPOBOIHHKAM
MOAKJIIOYAOT NMAPAJIeNIbHO emie ofinH, KaKk M3MEeHHUTCA CHJIA TOKA B
9TOM YYACTKe Lenu?
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16.19. Kak MoxHO 00BACHUTHL TOT (DaxkT, YTO oblee CONPOTHUBIE-
HHEe IapanneilbHO COeJlTHHEeHHBIX INPOBOJHHUKOB MEHBIIe COIIPOTHRIIE-
HHAA KazKJI0ro H3 BXOJAAIIMUX B 9T0O COSHHEHHE HpOBO}IHHRDB?

16.20. CranpHaa W aJIOMUHHEBAs [POBOJOKHM OAWHAKOBOIO pas-

Mepa BKJIIOYEeHBI nocjefgoBaTenbHo. Ha Kakoil M3 HUX HaOpAKeHHe
6oasime? Bo ckonsko pas?

16.21. Meauas W CBUHIOBAA IPOBOJOKM OJMHAKOBOIO pasMe-
pa BKJIIOYEHBI MapallenbHo. B Kakoil M3 HUX cuia ToKa Ooabine?
Bo ckoabsko pas?

16.22. HauepruTe cXeMbl BOBMOYKHBIX PABJIMUYHBIX COeJIMHEHHUN U3
YeTbipex OAMHAKOBBIX DE3HCTOPOB,

16.23. KakoBo conporuBieHue leneii (puc. 54, a—a), ecan co-
NPOTUBJIEHHE KaXKA0ro ua pesuctopos 1 Om?

R R
|t ] R R
B R — —{C 34—
]

Puc. 54

16.24. KaxkoBO COMMPOTHBIEHHE IeNH (pHc. 55), eCaIH CONPOTHBIIE-
HEe Ka)Xaoro us peaucropos 1 Om?

R

Puc. 55

16.25. Yersipe peaucropa conporusieruem R = 3 Om, R, = 7 Om,
R, =2 Om u R, = 8 OM coepuHeHbl 1O cxeme, H300pa)keHHON Ha
puc. 56. OnpegenuTe ob0lIee CONPOTHBIEHHE IEIH.

R2

R4
Puc, 56
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16.26. Kax OyayT H3MeHATHLCA NOKazaHuA npubopor (puc. 57),
€CJIH JBHIKOK PEOCTaTa MepeMeInaTh BIIPaBo?

(O e
ol

Puc. 57

@ 16.27. Tpu pesuctopa conporusiaesuem 10, 15 u 30 Om coegune-
HBI napamiensHo. KakoBo conporusienue nenu? Kakoea cuia Toka
B Ka)XJIOM M3 Pe3UCTOPOB M 00las cHja TOKA B HeNH, eClIH K [enn
IPUJIOXKEeHO HanpskeHue 36 B?

16.28. Kak nony4yuth conporneienue 25 OM, MCIOIB30BAB MHUHH-
MaJIbHOE YMCJI0 OJJMHAKOBBIX PE3UCTOPOB conpoTuBiaenueM no 10 Om?
HapucyiiTe cxeMy COOTBETCTBVIOIIETIO COeIHHEHHA,

16.29. Hajizure cHay TOKa B Ka)kJA0M M3 Pe3HCTOPOB
(puc. 58, a—e). K nenm npuio:xeso Hanpsxkeaue 12 B, comporus-
JeHHe Kaykgoro peaucropa 1 xOm.

R1 R1
S Lo
R2 R2 R3
i — - H—
R3 R4
ea— _m_-_.
a (1] 8

@ 16.30. HaiiguTe crIy TOKA B KAXKJA0OM U3 OJUHAKOBLIX DE3HCTOPORB
(puc. 59) conporusiaenuem no 60 Om, eciin HANpPsAMEHHE UCTOUHUKA
Toxa U = 18 B.

R1

_|

R3

Puc. 59
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16.31. Haiigure cuny Toka B KaaoMm u3 peaucrtopoB (puc. 60).
K menun npunoskeno "Hanpsixenue 110 B, conpoTHBIeHHe KasKIOTO
peauctopa 200 OmM.

16.32. ConporuBiieHHe KaHoro peaucropa B menu (puc. 61) pas-
Ho 6 OM. Hampsiskenue ucrounuka 3 B. Haiijute cuny TOKa B KasK-
IOM H3 PE3HCTOPOB.

R2
-

RI \ R3

Puc. 61

@ 16.33. Kak cieayeT BKIIOUYHUTE B [ENb AMIOEPMETP, YTOOLI H3-
MEPHTEL CHJIY TOKA B JaMIe — I0CJIeJ0BATEJLHO C JIAMIIOH WA ma-
pannensHo? HapwucyiiTe coorsercTByiomyio cxemy. Kakum gomxHO
ObITH CONPOTHUBJIEHUE AMIIEPMETPA 0 CPABHEHHIO ¢ COTPOTUBJICHHEM
JgaMibi?

@ 16.34. Kak crmefyeT BKIIOUHTE B IeNbh BOJLTMETD, YTOOEI M3Me-
PHUTH HAIpPAMKEHHE HA JIaMIEe — II0CJIeJ0BATEJBHO C JaMIOH MM ma-
pannensHo? HapucyiiTe cooTBeTcTBYIOmMYIO cxeMy. Kakum momxHO
OBITH CONPOTHRIJIEHHE BOJIBTMETPA IO CPABHEHUIO C CONPOTHBIEHHEM
JTaMosr?

=8 TpeTun ypoBseHb

16.35. Mcnoneaysas 3aKOH COXPaHEHHMs BSJEKTPHYECKOTO 3apsana,
JAOKAXMKHUTE, UTO BO BCEX VUACTKAX LIENH C MOCJeJ0BATEIbHBIM COIH-
HEHHEM Pe3UCTOPOB CHJIA TOKA OJHA U Ta jKe.

16.36. [Tosp3ysck 3aKOHOM COXPAHEHHUS JIEKTPUYECKOTO 3apAna,
JOKaKUTe, UTO CHJIAa TOKAa B HEpPas3BeTBJIEHHOM yJacTKe LeNnH C ma-
paJUIeILHEIM CO€JHHEHUEM NPOBOAHHKOB DABHA CYMME CHJI TOKOB B
BETBAX LEIMH.
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16.37. YVuenux no ommudke cobpan 1ens, IOKasaHHYI0 Ha puc. 627,
¥ ¢ YIUBJIEHHeM OOHADYIKWJI, UTO JaMIIa HE TOPHT, XOTH BOJLTMETP
[IOKa3bIBAET HAIIPAMKEHHEe, Ha KOoTopoe oHa paccuurana. ObwacHUTE
9TOT «OIIEIT».

Puc. 62

@ 16.38. B xoze naGoparopHoii padorbl yueHHK cofpan menob He-
[IPaBHJ/IbHO, NIOMEHAB MECTAMHM aMIIEDMETpP M BOJbTMeTD. Byzer miu
B cobpaHHOH memu roperk jJamma? Yto mokaxkyr npubtopm? Kaxoi
npubop MOKeT BBITH U3 cTpoA?

16.39. Haiimure conporusiesune nenu (puc. 63) u cuny Toka B
KayX/I0OM M3 OIMHAKOBEIX pe3ucTopoB compotuBiaeHueM mo 200 Om.
K menu npuioskeno Hanps;xenue 6 B.

R1 R2 R3
H___H

R4 R5

Puc. 63

16.40. Haiigure conporusienne uenu (puc. 64) u cuay Toxa B
KaKIOM M3 ONMHAKOBBIX Pe3HCTOpOB comporusierueM mo 500 Om.
K menm npuno:keHo Hanpsa:keHue 12 B.

RI

—1
| S|

R2 R3
— o H—
R4

3

Puc. 64

16.41. Kax Hy»HO COEAMHHUTDL YETHIPE PE3NCTOPA, CONPOTHBJIEHHE
xoropeix R, = 0,5 Om, R, = 20m, B, = 3,5 Om u R, = 4 Om, 9ro0n
ux obiee conpoTuBieHue 610 1 Om?

! Baeck u ganee (eciu He OrOBOPEHO WHOE) CONPOTHBICHHE AMIIEPMETDA CUUTASTCH
HAMHOI'O MEHLIIMM CONPOTHRICHHUA APYTHX 9/I€MEHTOB [ENH, 4 CONPOTHUBJIEHHUE BOJBT-
MEeTpa — HAMHOTO GONbITNM.
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16.42. Kax monyuuThs compoTtuBiaerue 9 OM, HCOOIL30BAR MHHHU-
MajdbHOE YUCJIO OMNHAKOBBIX DE3HCTOPOB CONPOTHEIeHHeM o 15 Om?
HapucyiitTe cxeMy COOTBETCTBYIOIIEro COeJuHEeHHA.

16.43. BriunciuTe CONMPOTHBIEHHE IenM, NOpPeACTABIEHHOH Ha
puc. 63, ecaiu R = 2 Om.,

2R R R
o——{
2R
2R
2R
Puc. 65

16.44. HajinuTe cmy TOKa B Ka)KAOM H3 peaucTopoB (pmc. 66) u
MPHUJIOXKEHHOE K IeNH HANPI)KeHHe, eCIH aMIIepMeTpP IOKa3bIBaeT CHIY
Toka 1 A. Conporusnenue pesuctopoB R, =6 Om, R, =12 Om, R, =5 Om.

RI

Puc. 66

16.45. KaxoBa cuia TOKa B KaXXAOM M3 pe3ucTopor (pmc. 67) m
OPHUIOKEHHOE K e HaupAKeHHe, eC/IH BOJLTMeTD IOKA3LIBAET HA-
npsizkerne 3 B? Conporusnenue pesucropos R, = 3 kOm, R, = 6 kOm,
R, = 4 xOwm.

R1

Puc. 67

16.46. HaiiguTe cHIy TOKA B KAXKJOM U3 OZWHAKOBEIX PE3UCTOPOB
(puc. 68) conporusienuem o 120 Om, ecnu HANPSAKEHNE HCTOYHAKA

Tora 36 B.
_|

R1
R3

R4

Puc. 68
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16.47. Hajligure cHIy TOKa B Kax/JOM M3 OJHHAKOBEIX PE3UCTOPOB
(puc. 69) conporusiaenunem nmo 30 OM, ecaH HAUpAXKEHHE HCTOYHUKA

Toxa 15 B.
R7 I
RI R2
R3 R4
R5
R6
e |
| I |

Puc. 69

Kpenkne opeLuku

@ 16.48. YeTripe OQMHAKOBEIE JAMIEI COeAMHEHLI, KAaK MOKAa3aHO
Ha puc. 70, ¥ MOAKIIOYEHBI K MCTOYHHKY IMOCTOAHHOTO HAIPSMKe-
Hua. Kak usMeHHTCA HAKaJ KakKJI0i U3 jlaMIl, ecan jamna JI4 nepe-
ropuT? 3aBHCHMOCTE CONPOTHUBJIEHHAA JAMII OT TeMIIEPATYPEl HE YUH-
ThIBAMTE.

Puc. 70

16.49. Haiigure cuay TOKa B KaKAOM M3 pe3ucTopos (puc. T1).
Hanpsixxenne ucroynuka Toxa 91 B, conporusneHne Ka)aoro ua pe-
sucropoB 35 Om.
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16.50. KaxoBo conporusiaenue nenu (puc. 72) mpu pasoMKHYTOM
1 3aMKHYTOM Kiroue? Conporusienue pesucropos R, = R, = 600 Om,
R,=R,=1,8 Om.

Cua cueniaeHbs
Bssxer maper,
Momme TAroTeHbA
Jlep:KHuT MHDHI,
ATOMOB CPOACTBO
Huznae coagaer,
Caera rocnoacrso
K suannio Beger.

H. A. Moposos.
Cuabt npupodst

17. PABOTA U MOLLHOCTb TOKA

A=Ult, Q=I°Rt, P=UI

Mpumep peleHus 3aaaun

HuxpoMoBas cnupasb 3JIeKTPOIIMTEL JIuHOK 10 M U miomaneo mno-
nepeudHoro cedenusa 0,1 mm? BrJOUeHa B ceTh Hanpsoxenuem 220 B.
Haiigure MOIIHOCTE TOKA B CIMPAJIH.

U2
Pemenue. MomuocTs ToKa B cnupanu P = U = ?

l
ITockoabky conporuBieHne cnupanrd R = p—, MOLIHOCTEL TOKA
U:s
P=—,

pl
3neck S = 1077 m2.
IloncraBiseM YHCIOBLIe BHAYECHHA U IPOBEPAeM eJHHHAILLI BeIHYHH:
2 .
P (220 B)* 107" ™ w40 B
110-10° Om-M-10 m

Omeem. 440 Br.
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YCTHASA PASMUHKA

17.1. C noMoIs10 Kakux npubopoB MOKHO H3MEPHTH padboTy, co-
BEepIIAaeMyI0 SJIeKTPHUYECKHUM TOKOM?

17.2. C noMoip0 KakKux OpubopoB MOMKHO M3MEDUTE MOIIHOCTH
AJIeKTPHUYECKOr0 ToKa?

17.3. TloueMy HHTHL HAKaja 3JeKTPHUYECKOH JaMOBl AEIAKT H3
BOJB(ppama?

17.4. B xakux maMmax HUTh TOHbBIIe: B GoJlee MOIMHBIX MU Me-
Hee? Iloyemy?

17.5. OgHa anexkTpHueckas JaMIla BKJIIOUEHA B CETh HANPAMKEHU-

em 127 B, a gpyraa — B cetb Hanpsa:xeauem 220 B. B kaxoi namme
npu npoxoxkaeHuu sapaga 1 Ka cosepmaerca 60nbinas pabora?

17.6. B TedyeHue yaca B KBApPTHPE IOPAT ABE BIEKTPHUECKHE JTaM-
nsl. MomsocTs nepgoit samnsl 60 Br, Bropoii — 100 Br. B xakoii ua
JIaMII Pacxoj 8JIeKTPoaHepruu Gosbime?

17.7. Cuia TOKA B CeTEBOM MIHYPE M CIIMPAJH 3JIeKTPOILIUTE OHA
u ta xe. ITouemy ke cnMpasb pacKkajeHa, 4 MHYP — XOJOJHBIH?

17.8. IloueMy OpH NPOXOMKJAEHUM ITEKTPUUECKOTO TOKA TIPOBOJ-
HUK Harpepaerca?

17.9. TIpuBeguTe IPUMEPHl UCHOJbBIOBAHHUA TEIJIOBOrO AeHCTBUA
TOKa B OBITY.

17.10. K uemy npuBOIUT KOPOTKOE 3aMBIKAHHE B 2JIeKTPHYECKO
meny WX Ha OLHOM M3 ee y4acTKOB?

17.11. Kakue npejoxpaHNATEIN BaM W3BECTHE] H KAKOB IIPHHIIAT
HX aeicrBasa?

17.12. Y3 kakux MaTepHAIOB MBTOTOBIAIOT NJIABKHE IIPEAOXPAHH-
renu? IMouemy?

=" | MNepBbIii ypoBeHb

17.13. Umerores JiBe JaMIbl, MOIIHOCTH KoTopeix 60 m 100 Br.
Y Kakoil U3 HUX BOJb(DpaMoBas HATH KOpoue M ToJIe?

17.14. C rTeuyeHueM BpeMeHH HHTH HAKAJA JIAMIEl CTAHOBHUTCH
ToHBIMe. Kak 3To BAMsIeT HA MOIIHOCTE JaMMbI?

17.15. Kakymo pabory coBepuiaer ajeKTpu4eckuil Tox 3a 30 ¢ B
Jamne npu cuye Toxka 0,46 A? Hanpsaskerue Ha jgamne 220 B.

17.16. Cuna Tora B nmpoBognuke 2 A. B Teuenue 10 Mmun corepmma-
erca pabora 6 k/lxk. KakoBo Hanps:KeHHe Ha KOHIAX IPOBOJHUKA?

17.17. Ha noxkone samner ykaszano: «3,5 B; 0,28 A». Ha raxywo
MOLIHOCTE paccuydTaHa JaMma?
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17.18. Ha osnexTpuueckom yriore ykasaHo: «220 B; 600 Br».
Ilpu rako# cuie Toka paboraer yror?

17.19. Kakoe conpoTHBIEHHE HMEET 3NeKTPOHATPEBATENL MOIHO-
cTeio 2 KBr, paboraromuii npu Hanpsxkennu 220 B?

17.20. Ha namne pna kapMaHHOro (oHapuka HanmucaHo: «4 B,
1 Br», a Ba namne B npuxoxed — «220 B, 40 Br». Kakaa us namn
paccuuTaHa Ha 00abmy0 cuuy Toxa? Bo ckoasko pas? Kakoso co-
OpPOTHBJIEHHE HUTEH HAKAaJa JaMI B paboueM COCTOAHUH?

17.21. Kaxoe KoJIM4YeCTBO TENJIOTHI Bhijensercs 3a 20 MMUH B mpo-
BOJHHKe conporusaenuem 200 Om npu cune Toxa 0,4 A?

17.22. Kaxoe KOJIHYECTBO TEILIOTHI BblAesgeTcA 3a 1 4 B oOMOTKe
peocrara conporuBieEneM 500 OM, DOAKIIOYEHHOIO K HCTOYHHKY
OCTOAHHOrO HanpsxeHus 12 B?

17.23. B npoBoaauke 3a 10 MHH OpH cHje TOKa 5 A BelAeNsAeTCA
ronmyecTeo Temnorel 5 Kllxk. Kakoro conpoTHeieHue MpoBORHUKA?

17.24. JIBa pesucropa mmeioT comporusieHue mo 1 Om. Kakosa
6y/JeT MOILIHOCTh TOKA, €CIH MOJKJIOYUTE K HCTOYHUKY IMOCTOAHHOTO
HanpaxeHuda 1 B oguH pesucrop? ABa pes3dcTopa napajiensHo? ABa
PE3HCTOPA TIOCIEe0BATENIBHO?

=l | Bropow ypoBeHb

17.25. YBennuuTcs MM YMEHBIIUTCA MOIHOCTh 3JE€KTPOIJIMTKH,
ecJIA OTpe3aTh YacTh HArpeBaTeNbHOM crnupanu? OTBeT moACHUTE.

17.26. IleperopeBinyr HarpeBaTeJbHYIO COUpaJb 3aMEHHJIH ADY-
roif, KOTOpas OTJIHMYAeTCHA TOJBKO MEHBIIMM JMAMETPOM IPOBOJIOKH.
Kax uameHuIachs MOIHOCTE Harpesarens? OTBET MOACHHTE.

17.27. YBeqIMuyHTCA MIM YMEHBIIMTCA MOIIHOCTL TOKA B €JIOYHOH
THDpJAAHOE, ECJIH YMEeHBIIHTE YHCJIO JaMIOOYEK HAa o,uay?

@ 17.28. B kaxoM u3 ABYX PE3HCTOPOB MOIIHOCTHL TOKA OoJbine npu
mocjaenoBaTessHoM (puc. 73, a) uau napajienbHoMm (puc. 73, 6) co-
enuneHuu? Bo ckonbko pas Ooxbmie, ecIM CONPOTHBIEHUE DPE3HCTO-
pos R, = 10 Om u R, = 100 Om?

RI
RI R2

Puc. 73



@ 17.29. [Isa pesucropa conporusiesueM R, = 20 Om u R, = 40 Om
HOAKJIYAT K HCTOYHUKY HNOCTOAHHOIO Hanpsxxenusa U = 60 B:

a) Imocae0BATeIbHO;

0) napannensHo.

Kakoga MOIOHOCTDL TOKa B KaXXI0M H3 pESHCTOpOB?

17.30. Y4acToK Henu COCTOMT M3 ABYX MHOCJEeJ0BATeJLHO COeNH-
HEHHBIX IIPOBOJHUKOB, compoTuBiaeHHe KoTOpeix 40 m 60 Om. Ha-
npsoKkeHHe Ha ygacTke menu 60 B, Kakoe KOJMUYeCTBO TEIJIOTHI BbI-
JeJUTCA B KaX/IOM M3 pe3ucTopoB 3a 1 Muu?

17.31. YuacTOK 1enu COCTOMT U3 JBYX Mapajie/IbHO COeIHHEeHHBIX
NPOBOJHUKOB, conporusieEne KoTopbix 40 m 60 Om. Hanpsoxenne
Ha yuacTke menu 60 B. Kakoe KOJIMYeCTBO TENJIOTHI BBIAEIHTCH B
Kas/J0M H3 pesucTopoB 3a 1 Mua?

17.32. Peaucropsl conporusneanem 10, 20 u 30 Om coemuseHb!
mocnenoBaTeNIbHO H MOAKJIKYEeHBl K MCTOYHHKY NOCTOAHHOI'O HampA-
swenus 36 B. KakoBa MOmHOCTE TOKa B KasKJOM H3 Pe3HcTOpPOB?
BO BCeH menu?

17.33. Pesucrtops! comporusienueM 12, 20 u 30 OM coeguHeHEI
napajeJbHO M NOAKJIOUYEeHbl K HCTOYHHKY [IOCTOSHHOTO HAIPSAMe-
Hua 60 B. Kaxosa MONIHOCTE TOKA B KAK/I0M M3 PE3UCTOPOB? BO Beel
nenu?

@ 17.34. Ha psyx aamnax Hanucano: «220 B, 60 Br» u «220 B,
40 Br». B Kako#i M3 HHX MOIOHOCTH TOKa OygeT MeHbIle, eciu obe
JIAMIBL BKJAKYUTH B CETh MOCIEZOBATEILHO?

@ 17.35. KakoBa MOIIHOCTb TOKA B KAMILOH M3 jJaMo (CM. Ipeasl-
AYIOYIO 3aJa4y) IPH MOCJIeN0BaTEJIBEHOM BKIOUYEHNM, CJIH HATpsiKe-
Hue B cetn 220 B? BaBucHMOCTH CONPOTHBICHHUA JaMIl OT TeMmiepa-
TYDHI He YIUTBIBaHTE.

17.36. Kakosa MOIIHOCTH TOKA B KAXKIOM M3 pPE3HCTOPOR
(puc. 74, a—2)? CompoTusienne Kaxaoro uz pesucropos 10 Om, K
HenH MPHIOMKeHO Hanps:xenue 30 B.

R1 RI R2 R3
e,
N - I
a
R2
Rl ===
=
=]
[} Z

Puc. 74
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17.37. Peaucropsl conporusienuem 24 m 72 OM mOAKJIIOYAIOT K
MCTOYHHUKY MOCTOAHHOIO HANPSKEHUs ONUH Pa3d IocaeJ0BaTeIbHO, a
JApYyrofi — napajienbHO. B KAKOM clIy4ae B MePBOM W3 Pe3WCTODOB
BEIZIeNIAeTCA OoMbIIee KOJHYECTBO TEIUIOTHI 3a OJHO H TO JKe BpemsA?
Bo ckoabko pas?

—#l TpeTuin yposeHb

17.38. MoskHO 1M BKJIOYATE B ceTh Hanpsxkenuem 220 B nee mo-

CIeZOBATeNLHO COe/IMHEeHHbIe JIaMIIbI, HA KOTOPBIX Hanucano: «25 Br,
110 B» 1 «100 Br, 110 B»?

17.39. Kak cremyer NOAKTIOYATE K HCTOUHHUKY MOCTOAHHOTO HA-
NPAMKEHUA [ATH PESUCTOPOB C PA3HEIM COIIPOTHEBIIEHHEM, YTOOEI IO~
JYYHUTh MAKCHMMAJIbHOE KOJIMYECTBO TEILIOTHL 3a 1 MuUH?

17.40. Ha yacTh pacKaJeHHOM CHHMpAIH 3IeKTPOILIMTKH IIOmaja
Boja. Kak M3MeHMJICA HAKaJ TeX YYacTKOB CIHPAJH, Ha KOTODBIE
Boja He nonaJsa? IIpu pereHuy y4TUTE 3aBUCUMOCTE COMMPOTHUBICHUST
MeTaJlJla OT TeMIepPaTyDhI.

17.41. Kakas us ofuHAKOBEIX jJaMi (puc. 75) roput spue aApyrux?
Kaxkas (kakne) — TycKlee?

12
J1

gﬂ!

Puc. 75

@ 17.42. Enounaa THpPAAHJZA, BKIUeHHAs B CeTh HATNPIXKEHH-
em 220 B, cocTOUT M3 ONWHAKOBBIX JIAMII, HA KOTOPBIX HATHACAHO:
«4 B, 2 Br». KakoBa MOIDHOCTE TOKa B THDJSAHAE INPH HOPMAIbL-
HOM Hakase jamn? Ecim naMna meperopaer, YHCIO JIAMII B THPJIAH-
jae ymeHbmiaercsa. Kakodl cTaHeT MOIIHOCTH TOKA B THPJIAHJE MOCTE
TOrO, KaK HeperopAT natk jgamn'? Bo cKoJbKO pa3 H3MEHUTCH MOII-
HOCTH TOKA B Ka)Kao# jJamme?

17.43. IloMelieHHe OCBEINAIOT UYETHIPE MOCIEJA0OBATENLHO COELH-
HEHHBIE JIAMIIbI, HA KayKJA0H M3 KOoTOophiXx HanucauHo: «12 B, 25 Brs.
JlaMnoel ropAT HOpMaJbHBEIM Hakayiom. OnHA M3 JaMII Ieperopesa; ee
3aMeHUIH naMnoii, Ha KoTopoit Hanucano: «12 B, 40 Br». Byger an
HOBadA JlaMIIa CBETHTH Ap4Ye APYIux? YBeJIHYHNTCHA MJIM YVMEHBIIHTCH
o011aa MOIIHOCT TOKA?

! B gagauax 17.42—17.45 3aBMCHMOCTE CONPOTHBIEHHA JaMI OT HAKAJA He VUM~
ThIBaTE.
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17.44. OnpezennTe MOIMHOCTL KAMKAOH M3 JaMI (CM. IpeABIAY-
MyIo 3afa4dy) TMocje 3aMeHbl neperopesmiei naMnsl. Bo CKOILKO pas
M3MEeHHJIACH IOCJIe 3TOH 3aMeHbl IOJHASA MOIIHOCTE JIAMII?

17.45. lllects OAMHAKOBBIX JAMII IOCHEHAOBATEJBHO BKJIIOYEHBI
B ceTh HamnpsixkeaueM 42 B. MomHocTh Kaskmoid ua jgamno 20 Br.
Ha ckonbko HaMeHHUTCH 0011ad MOIIHOCTE TOKA, €CJH OJHY H3 JIaMII
3aMeHHTH HOBOH, Ha KoTOpoi Hamucaso: <9 B, 12 Br»?

@ 17.46. Ha oxnoit namme manucano: «220 B, 40 Br», a va apyroii
(mamme nna kapmaHHOro gomapuka) — «4 B, 1 Br». Yto mpownasoii-
JeT, €CJIA 3TH JaMIbl COEZUHHUTH IIOCJIEJOBATEJBHO H BKJIKYHATH B
cerb HanpsaxxeHueMm 220 B? Yo usmenurca, ecan 40-BaTTHYIO JaMITy
saMeHuTH Ha 100-BaTTHYIO?

17.47. HaiiaguTe MOIIHOCTE TOKA B KAXKAOM H3 OZHHAKOBLIX PEe3uc-
TOpoB conporusierueM no 20 Om (puc. 76). Hanparkerne ucTouHUKA

15 B.
-

RI
R3

R4

Puc. 76

17.48. KakoBo nokasaHHe aMIepMeTPa H MOIIHOCTHL TOKa B IEIH
(puc. 77), ecniu manpsxkenne U = 16 B, a cONpOTHBIEHHE PE3HCTODPOB
R =300wMm, R, = 60 B, R, = 40 Om, R, = 120 Om?

Puc. 77

17.49. Kaxoii u3 pesucropos (puc. 78) norpebuser fosnbnre aHEp-
I'HM, €CJIH HX compoTuBienue R, = R, = 2R, R, = 4R?

RI1 R2
1]
[ —{ ]

Puc, 78
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17.50. Ecsin 1Ba peaucTOopa NOLKJIOYEHBl IOCIeN0BATEILHO K HC-
TOYHHKY IIOCTOSHHOrO HATIPAYKEHUS, TO MOIIHOCTL TOKA B nenu 4 Br;
€CJIM Te K€ Pe3HCTODPH! IOAKJIIUEeHE] K 3TOMY HCTOYHHKY Hapasijeib-
HO, TO momHOCcTh ToKa 18 Br. Kakopa Oyaer MOMIHOCTL TOKA B KaX-
I0M M3 PE3HCTOPOB, €CJIM UX MOOYEPENHO MOAKIIOYATE K TOMY JKe uc-
TOYHMKY HANDAKEHUA?

17.51. Ha sanexTprdeckoii Jamme HanucaHo: «9 B, 12 Br». Kak noa-
KJIYHATH 9TY JaMIIy K UCTOYHHKY MOCTOSHHOTO HampsikeHus 18 B,
4T00BI OHA IOpesia HOpMAaJbHBIM Hakanom? B Bamem pacnops:KeHHH
JOCTATOYHOE YHCJIO JAMII, Ha KOTOPEIX HanucaHo: «9 B, 4 Br».

17.52. Bo CKOJLKO pa3 M3MEHHTCHA MOIIHOCTL TOKA B Ka)KIOM H3
peauctopoB R1, R2, R3 (puc. 79), ecin 3aMKHYTh Kiaou? Bce pesu-
CTOPHI OAUHAKOBEI, HANIPAYKEHHE B LIENU CcYUTAMTEe HOCTOSAHHBIM.

I 1
| SEEEG |
l R

R2 R3

Puc. 79

17.53. Bo CKONBKO pa3 M3MEHUTCH MOIIHOCTE TOKAa B Jjammnax JII
u JI2 (puc. 80) u obmas MOIIHOCTE TOKA, eciau jamna JI3 meperopur?
Bee nmamnbl oquHAaKOBBEI. HanpsixkeHHWe B IENH CYHTANTE MOCTOSHHBIM,
3aBHCMMOCTD COIIPOTHBIIEHHA JIAMII OT TEeMIEePATYPEL He YUUTEIBANTE.

J1 J2

Puc. 80

17.54. KaxoBa MOIIHOCTE TOKA B KAXKJI0M U3 pe3ucTopos (puc. 81),
ec/Id Haups)KeHHe Ha UCTOYHHKe Toka 12 B, a compoTuB/IeHHE Pe3u-
cropoB R, = R, = R, = R, = 40 Om?

|}
II
R1
1
e

R3
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@ 17.55. DyekTpoBo3, paboralomuii npu Hanpsxeauu U = 3 KB n
cune Toka I = 1,6 kA, pasBHUBaeT IPH CKOPOCTH v = 43 KM/Y CHIY
raru F = 340 kH. Kaxos KIIJl geuraTeseil anexrpoBosa?

17.56. Tparcnoprep 3a BpeMsi 1 MHH NOJHUMAaeT IPy3 Maccoi
300 xr Ha Beicory 8 M. KIIJ] rpancnoprepa 60 % . Onpenenure cuiy
TOKA B BAEKTPOABUraTejie TPAHCIOPTepa, €CJd HampAKeHHe B CeTH
380 B. Cuuraiite, uro g = 10 H/kr.

17.57. Kaxos KII]I anexrpoasurares, KOTopbiit 3a 20 ¢ nogHuMaeT
rpya maccoit 150 xr Ha Beicoty 12 Mm? Hanpsxenue B 2JIEKTPHYECKOH
ceru 380 B, cuna Toxa B aeurarene 4 A. Cunraiire, uro g = 10 H/xr.

17.58. DnexTpuueckuii Harpesatedh 3a 20 MHH ZOBOAUT N0 KH-
neHMA BOAY Maccoi 3 Kr, HayaJbHas TeMIepaTypa KOTOPOH 10 °C.
Cuna Toka B HarpesaTese 7 A, nanpsxenue B cernm 220 B. Kaxas
gacTh MOTpebiseMOil HarpeBaTeNieM 3HEPIHU HepefaeTcsd OKPYyMKalo-
meit cpene?

Kpenkue opeLiku

17.59. CKOJIbKO BUTKOB M30JUPOBAHHON HUKEJIHHOBOH IIPOBOJIOKHI
HaJl0 HaMOTaTh Ha (papdopoBblit MUIMHEAD AxameTpoM 1,5 cMm, 9T00E
U3rOTOBHTh KUNATHIBHAK, ¢ IOMOIIEI0 KOTOPOro Mo:kHO 3a 10 MuH
JOBECTH 0 KUMEHHUA 2 J BOoALI, B3ATOH NPH TeMIiiepaType 20 °C? [Ina-
merp npososnoku 0,2 MM, HanpsKeHHe CeTH 220 B. CuwuraiTe, 4TO
60 % peigensoeics SHEePruy KUJeT HA HArpepaHue BOJLI.

17.60. Daexrpuueckuii uaitauk umeer gBe o6MoTkM. IIpm BKJIIO-
yeHHMH MepBoil Boga 3akumaeT yeped 12 MHH, OpPH BKJIIOYEHHH obe-
ux 06MOTOK mocJjenosaTesbHo — ueped 36 mun. Hepes Kakoe BpeMdA
3aKUIUT BOAA B YaifHUKe, eCIU BKJIIYHTEL TOJBKO BTOPYIO obmoTRY?
obe o6mMoTKH napajuensHo? Temsoobmer c OKpy:Kamei cpefoi He
YUYHATHIBAKTE,

17.61. B anexTpHUeCKOM HarpeBaTejie eCTh JABa Pe3HCTOPA COMpO-
rusgeaueM 100 u 200 OM. 3a Kakoe BpeMd 3THM HarpeBsaTeJeMm MOX-
HO JOBECTH 3 J1 BOJABI OT KOMHATHOW TeMIIEDATYDbI (20 °C) no xune-
HUA, eCIH:

a) BKJIIOYEH TOJBKO MEepPBHIH Pe3ucTop;

6) BRJIOYEH TOJNBLKO BTOPOW Pe3uCTOD;

B) PE3HMCTOPHI BKJIIOUEHEI TIOCJIE/0BATE/IBHO;

r) Pe3MCTOPH! BKJIIOYEHbI NapaIersHo?

Tlorepu Temaa He yuuThiBaiiTe. HanpsizkeHue B CeTH 220 B.
@17.62. B Bamem pacmopskeHHEm KJou u aBe jamnel. Ha jam-
me JI1 namucaso: «220 B, 150 Br», na jamne JI2 — «220 B, 15 Br».

IMonpo6y#iTe COCTABHTH TAKYK Lelb, YTOOBI NPH 3aMBIKAHWA WIH
pasMBIKaHWM KJI0Ya OAHA U3 JaMII I'acja, a Apyras 3axurajack.
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Tena, ...3aHEMAaOIIKe Kak Obl CpenHee MeCTO MeXK-
A1y IPOBOJIHUKAMH H HeIPOBOJHUKaMH, OObIKHOBEH-
HO Ha3bplBaOTCHA NOJYVIIDOBOAHHKAMHA.

H.A. Nlsueyberuil

18.MONYNMPOBOAHUKM U NONYNPOBOAHUKOBBLIE
NMPUBOPLI

YCTHASA PASMUHKA

18.1. Kaxue Bem[ecTBa HA3BIBAIOT HOJIYIIPOBOAHUKAMH?
18.2. TIpuBeauTe NpUMEpPHI HOJYIPOBOJHUKOB.

18.3. Tlo KakKUM 3JE€KTPHUYECKHM CBOHCTBAM MOKHO OTJIHYUTH Me-
TaJIJI OT NOJYIPOBOAHUKA W MOJYIPOBOJHUK OT AUAIeKTPHKA?

18.4. Kakoii nosynpoBogHuK Haubosee pacnpocTpaHeH Ha 3emue?

18.5. Yro rakoe TepMopesucTops! (TepmucTopsl)? e ux MCHOIb-
3ywT?

18.6. Uro rakoe doropesucropni? I'ie UX UCHONB3YIOT?

18.7. llna kakux ueseil HCOOMB3YIOT TPAHZUCTOPHI?

18.8. Yro rakoe mHTerpambHBle MuKpocxems:? I'ie MX HWCHOJB-
3yoT?

=1 MNepBbIin ypoBeHb

18.9. KaxoBsnl cBOGOHEIE HOCUTEIN 3apAAA B MOJIYIIPOBOAHAKAX ?

18.10. Kax saBHCHT CONpPOTHBJIEHME MOJYIPOBOLHHKA OT TeMITe-
PaTypPhl U OCBEIEHHOCTH?

18.11. Iloyemy conpoTHBJIEHME MeTaNla NPH HATPEBAHUM yBeJIn-
UHMBAETCH, a MOJYNPOBOJHUKA — yMeHbIIaeTcs?

18.12. Yem ornMuaeTca 3NeKTPUUECKUIl TOK B MOJTYTIPOBOJHUKAX
OT 9JIEKTPHYECKOTO TOKA B MeTa/LIax?

== | Bropow ypoBeHb

18.13. Brraroaapsa uemy noaBasIoTes CBOGOIHEIE 9JIeKTPOHBI B YHC-
THIX TOJYIPOBOAHUKAX ?

18.14. Yro Takoe gpipka?

18.15. Tlouemy ABIDKY paccMaTpHBAOT Kak YaCTHOY C MOJOKH-
TesibHBEIM 3apanom? Kakor aror sapag?

18.16. Kax BOSHMKAIOT ABIDKM B UMCTHIX IOJYIPOBOAHMKAX?
18.17. Kax mnepememaioTcsi ABIDKHM IO KPHCTALLY HOJYIIPOBOJ-
HHUKa?
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18.18. Ha kakoM cBOHCTBe MOJYIPOBOJHHKOB OCHOBAHO YCTDOM-
CTBO HOJIYIPOBOJAHAKOBBIX AHOAOB?

18.19. C noMomp0 KAaKOTO ONBITA MOMHO YOeIUThCA B OJHOCTO-
POHHel TPOROJAMUMOCTH TOJYIIPOBOAHUKOBOTO Auoaa?

18.20. TepmopesucTop U PE3UCTOP, COeJINHEHHBIE MOC/IeN0BaTe b
HO, MOAKJIOYeHBl K MCTOYHMKY IMOCTOAHHOrO ToKa. Kak M3MeHATCA
CHJIA TOKA B TEPMOPE3HUCTODE M HANpAKeHHe Ha HeM, ecJu Temiepa-
Typa HOHUBUTCAT

18.21. ®oTOPE3UCTOP ¥ PE3UCTOP, COeJMHEHHbIE MOCIeA0BATeh"
HO, TOAKJIIOYeHLl K HCTOUYHWKY MOCTOAHHOrO TokKa. Kaxk mameHsTcs
cusa ToKa B (JOTOpe3HCTOpe M HAlpsAXKeHHe Ha HeM, ecau Goropesu-
CTOD OCBETHUTDH?

19. AOMALLUHUE
3KCMNEPUMEHTAJIbHbIE 3AAAHUA

=] MNepBbiii ypoBEeHb

19.1. IIpounTaiiTe Haguucu Ha GarapedKax MW ralbBaHHYECKHX
3/IeMeHTaX A KapMaHHOro (JoHapUKa W TPaH3MCTOPHOI'O PajMonpH-
emuuka. O0BACHUTE, YTO 03HAYAIOT HAJIIHUCH.

19.2. ITo napameTpaM, YKasaHHBIM HA LOKOJe JaMIOYKH OT Kap-
MaHHOro (oHApHMKA, ONpEeAeIUTe CONPOTHBIEHHE JIAMIIbI.

19.3. OmpejieIuTe THI COSAMHEHU JaMI B JIIOCTPe B BaLleH KOM-
HATe M M300pasuTe CXeMy MX COeJHHEHHA.

19.4. PaccMOTpUTE THI COEAVHEHHS JAMIOYEK B €JOYHOH IHp-
JAAHZe W nojcudTaiTe mx umuciao. Hsobpasure cxeMy COeIMHEHMHA
JaMIIOYEK.

19.5. BanumuTe HOMUHAJILHLEIE MOI[HOCTH JAOMANIHUX IOTpedH-
Tesieil AIeKTPO3HepruM (JIaMil, yTiora, XoJOAUIbLHUKA, BEeHTHIATOPA,
Tenesnsopa U T. A.). IlogcuuraiiTe o6niyo MOIIHOCTE BCEX 3TUX IMO-
TpeduTene.

19.6. Ucmonb3ys nacmopTHeIe AaHHBE ODarapefKHM M JaMIOYKH
KapMaHHoro (JOHApUKA, omnpefesuTe paboTy HIEKTPUYECKOTO TOKa,
COBEpLIAEMYIO TIPH UCIOJB30BAHUH (DOHADMKA B Te4eHHe Iojydaca.

= ] BTopon ypoBeHb

19.7. Paspe:xbTe CBIPYIO KaprodeJuHYy M[OmOJaM H B OAHY H3
ATHX HOJOBHHOK Ha paccTosnuu 1—2 cM BOTKHHTE IIBeHHEIE UIJIBL.
WUrnsl nNpUCOeAUHHUTE K [OJIOCAM TaJbBAHMYECKOI'0 JJIEeMEeHTA.
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ITponabuonaiiTe 3a U3MeHeHUEM IBeTa KapTodensd OKOJI0 UIJl U Cle-
JlaiiTe BBIBOJ AJA KasKAOro anekTpoga (karoxa u anHopaa). MoxHO aH
C IIOMOIIBIO 3TOTO METOJa BRIIBUTE HAJIMYHe HUTPATOB B KapTodene?

19.8. PaceMoTpuTe 3anacHBIe IJTaBKHeE IPefOXPaHUTeIH K TeJeBH-
30pYy H ApYyruM OBITOBBEIM BJIEKTpONpHGOpaM. BaMHINNUTE MpejielbHbIe
3HAYEHHUs CHJIBI TOKa MJABKHUX BCTABOK. Haueprure cxemy ajneKTpu-
YecKoi Ieny BRJIIOYEHHA Npubopa ¢ MJaBKHM OpefoXpaHuTeTIeM.

19.9. PaccMoTpuTe TaabBaHHYECKHE 3JIEMEHTBl K KapMaHHOMY
(poHAPHKY WJIM TPAH3UCTOPHOMY NPHEMHMKY. SanuIIUTe Hanpake-
HHe Kad(Joro ajieMeHTa. Ymauonnrre, HKaK 3TH 3JIEMEeHTHI COeIHHEeHE]
B BameMm pajauonpubope, m HapHcyiiTe cxemy. ITOAKIIOUHTE BOJIBT-
MeTp CHavdala K OJHOMY dJIeMeHTY, a 3aTeM K Oarapee sJIeMEHTOB;
CpPaBHHTE 3HAYeHHUHA HAIIpAMXeHHA.

19.10. Bo3bMuTe €I0YHYIO PMPAAHAY W TOACYHTANTE YUCIO JAM-
HoYeK B Heill. 3anmuinuTe HacHOPTHbIE AaHHBIE (HOMHHAILHOE HANpPS-
JEeHHe M CHJIY TOKa) OAHOH JamMmoyku. Paccumraiite darTHUeckoe
HanmpsiKeHue Ha JaMIOYKe TPU BKJIIOYeHHH I'MPJISHALI B CeTh HAIPS-
xeaueM 220 B 1 cpaBHHMTe ero ¢ HOMHHAJIBHBIM.

19.11. BanumuTe MO NACIOPTY MONIHOCTHL AOMALIHETO 3JIeKTPHYe-
CKOro 4YaiiHuKa (2JeKTPOKMOATHABHUKA). OnpesiesnTe KOJNIECTRO
TeIJIOTHI, BhlJessgemMoe 3a 15 MuH, a Takke CTOMMOCTE NoTpebaaeMoit
3a 3TO BpeMs 3JIeKTPOSHEpPIuH.

19.12. BanumuTe NacHOpTHLIE ZaHHBIE BCEX MOTpebHTENeH 2IeKT-
PO2HEPIrHH B Balleldl KBApTHUPE W OIpeAeNATe, Ha KAKYIO CHJAY TOKA
AOJKHBI OBITE PACCYMTAHBI IIJIABKHE NPEJOXPAHUTENTH B KBapTHpE,
ecii BCe 3TH moTpeduTes M BKIIOYHTL OJHOBpeMeHHO. Hapmcyiite
CXeMy KBapTHPHOH 3JIEKTPOIIDOBOIKHA.

19.13. PaccmoTpuTe 0Ma CYETUMK 2IeKTPOSHEpruu. BeiicHmTe,
KaK CHHMAawT C Hero noxKaszaHud. HBMEDBTB C ero noMOombH 2JEeKT-
POSHEPTHIO, U3PACXONOBAHHYIO 38 [€Hb. BBIYMCIHTE CTOMMOCTH 3TOM
SHEPI'UH.

=8l TpeTuit ypoBeHb

19.14. UsroToBbTe caMOAENBHBIH TAJTLBAHUYECKHIT BIEMEHT.
s aToro mcnoabayiiTe pacTBop yKcyca (2 CTOJIOBEHIE JIOMKKH HA CTA-
KaH BOJBI), ONH DJICKTPOJ — MEeAHBINH MJIH YTOJBHEBIN (MOMKHO B3ATh
CTepyKeHb OT cTapoid OarapeiKu), BTOPOHl — IHHKOBLIH MM JKeTes-
Hblli. B HATHMYMU HAIPSKEHUS MOMHO YOEIUTHCH, KOCHVBITHCE S3bI-
KOM 3JIEKTPOJOB: BBl ONMIYTHTe KHCJOBATHIH OpPHBKYyc. Ecau y Bac
€CTh BOJIETMET], M3MephTe HATIPAMKEHHUE Ha MOJI0OCAX BAINEro MajgbBa-
HHUYeCcKOro aneMeHTa. Kakoil asekTpos sABiseTca aHoaoM? KaTogom?

19.15. Bossmure 1uMOH, AGIOKO MM CONEHBLIA Orypem M BO-
TKHMTE B HETO ABA NPOROJAHMKA. OJHEM M3 HUX MOKeT OBITH MeIHBIH



IPOBOJ, & APYIUM — JKeJe3HEIH rBo3zb. IIpHHeCHTe M3roTOBIeHHbIH
TakuM 00pA30M HMCTOYHUK TOKA B IIKOJY H, IPUCOeJUHUE €ro mpoBo-
JaMM K raJbBaHOMETPY, ybeauTech, 4T0 MCTOYHUK paboraer. OGbsAC-
HHUTE OPAHIUI paboTel U3TOTOBJIEHHOI'0 BAMHM HCTOYHHMKA TOKA.

19.16. BospMuTe 2JEeKTPHYECKYIO JaMIy HAKaJIMBaHHA M BHUMA-
TeAbHO TIPOUMTANTE HaAnuch Ha GannoHe (TaM yKasdaHbl MOIIHOCTB
¥ Hanpsenue). [lo aTUM mapamMeTpaM OIpe/esuTe CONPOTHBJIEHHE
JaMIel B pabouem peskume. PaccuuraiiTe AJMHY CHHPAIH, EC/IH H3-
BECTHO, YTO OHA M3rOTOBJEHA U3 BOJB(GPAMOBOH MPOBOJIOKH AMAMET-
pom 0,08 mm.

19.17. OnpenenuTe MOLIHOCTH BJEKTPOnpHOOpa (3/1€KTPOTLIUTEL,
yTIOTa HJIM KOHAMIIMOHEPa) C IOMOIIBI0 CUETYHKA DIEKTPUYECKOH
DHEPruM ¥ YacOB € CEKYHAHOU crpenaxoi. [lasd onpejeneHus MOIIHO-
¢TH HeoGXOAUMO 3HATH IOCTOAHHYIO CUETYMKA, T. €. CKOTbKHM 000-
poTaM AMCKa cYeTymKa coorserTcTByeT 1 KBT - norpebasemoit aHep-
ruu (3TY BEJMYMHY OOBIUHO 3aMHMCHIBAIOT Ha IIKaje npubopa).

19.18. ITompo6yiiTe moc/eJ0BaTeIbHO BKJIIOYUTE B Iellb J(Be JaMIIbI
pasHoii MmomaocTH (Hanpumep, 100 u 25 Br), paccuuTanHble HA OANHA-
KoBoe Hanpsskerue. Kakas u3 mamn Oy/jeT CBETHTD sapue? Ilouemy?

Crnenyer ucnpoGoBaTh, He NPOA3BOJAT JIH 3JIEKTPH-
YecTBO KAKUX-IH00 JefiCTBHIl Ha MarsuT.

X. Bpemed

20. MAFHUTHBIE B3AMMOAENCTBUA.
MATMHUTHOE NONE

Mpumep pelleHnsa 3apadun

JIpa mapaJjiielibHBIX IIPOBOJAHHMKA, 110 KOTOPBIM TEKYT TOKH B OJHOM
HANIpaBJIeHHH, l'IpHTﬂI‘HBaIOTCH. HO‘!EMY JKe J[Ba napajanejibHbIX
AJIEKTPOHHBIX NyYKa OTTANKHBalOTCA? MOKHO JIM TOCTABUTEL OIBIT
Tak, 9ro0Bl napajjieNbHbe IIPOBOAHMKH, 110 KOTOPEIM TEKYT TOKH B
OJIHOM HAIDABJIEHHMH, TOXKE OTTAJIKHBAINACH?

Pemenue. [IPOBOAHMKH, IO KOTOPHIM TeKYT TOKH, OOBIYHO
9JIEKTPHYECKH HEeHTPaJbHEI, M IIO3TOMY B3AUMOJEHCTBHE MEXRAY
HUMM — TOJBKO MarHuTHOe. MeKay 2JIEKTPOHHBIMH INYYKAMH TOME
JedicTBYeT MAarHUTHOE NPUTAXKEHHUE, HO ropasiio fosee CHILHBEIM OKa-
3BIBAETCHA DJAEKTPHUYECKOe OTTAJKWBAHME OJHOMMEHHO 3apsAiKeHHBIX
yacTUIl. DTO OTTAJKHBAHHE NPHBOAUT TaKiKe K PaclIMpPEeHHI0 myd-
xoB. IlapannenbHble TPOBOJHHUKH, 110 KOTOPEIM TEKYT TOKH B OZHOM
HATIpaBjieHun, Toxe OyAyT OTTANKUBATBCHA, €CJIAM UM COODIMIHUTE /0~
craTogHO GoJbINHe OJHOMMEHHBIe 3apAAbLI.
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YCTHASA PASMWHKA

20.1. Kaxk MO’KHO «DacIO3HATE» IMOCTOAHHBIN MATHUT?
20.2. B kakoM ciy4ae IOCTOAHHBIE MATHUTEI OTTAJIKHUBAIOT APYT
apyra?

20.3. ITosiocoBoit MarHMT paspesanm momosiam. Yro IpeNCcTaBIs-
10T coboil mosryuyeHHbBIe Teaa?

20.4. fiBnserca au CTpesiKa KoMIaca MarHuTom?

20.5. Kaxo# 3 MArHETHEIX IOJIOCOB 3eMJIM HAXOAUTCHA OJIMIKe K
BallleMy HaceJeHHOMY OYHKTY?

20.6. Kak B3auMOJIeHiCTBYIOT NapasiielbHble IPOBOAHUKH C TOKA-
MH, eCJIM TOKH HallpaBJIeHbI OQHHAKOBO?

20.7. Kak B3aMMOZEHCTBYIOT NapaJsiebHEIe IPOBOJHHUKH C TOKA-
MH, eCJIH TOKH HAIPABJEHBLI TPOTHBOIIOJIOKHO?

20.8. Kax ybeguTscss B TOM, YTO KaTyIIKa ¢ TOKOM HMeeT MOJII0-
CBI — CeBepHBIA U IKHBIH? Kak HX MOKHO OIpejeinThb?

20.9. 9o BamM HeOOXOAMMO, UYTOOLI M3rOTOBHUTE TMPOCTEeHIITHHA
aJleKTpOMarsuT?

20.10. IIpuBeguTe NPUMEPHI HCIIONBL30BAHUS SJIeKTPOMATHHTOB B
TIPOMBIIILIIEHHOCTH.

20.11. HaszoBuTe uMeomuecs y Bac goMa YCTPOHCTBA, B KOTOPBIX
€CTh IIOCTOSAHHbIE MATHHTHI HJIH 3JIeKTPOMATHUTHI.

20.12. OnumnTe ONMBITEI, C HOMOIILIO KOTOPBIX MOXHO 00HApy-
JKUTH MArHUTHOE TIoJe.

20.13. Kak MOJKHO JIOKa3aTh CYIECTBOBAHHME MACHHTHOLO nonA?

20.14. Kax pacmosiaraioTcs KejesHble ONHJIKH B MAIHHTHOM
none? Ilouemy?

20.15. [lo kaKoMy OpaBMIY MOYKHO OIPEeAeTHTDH HallpaBJieHHe
MarHUTHBIX JIMHHH?

20.16. Kakoe nanpasienue NPHHATO 34 HAlpaBJeHHe JUHUHA Mar-
HATHOTO noJa?

20.17. Kak MO:XHO OBHADYKHUTH AeHCTBME MATHHTHOrO HOIS HA
NPOBOJHHK € TOKOM?

20.18. Or 4ero 3aBMCHT HAIDABJIEHWE CHIBI, AeHCTBYIOLIEH Ha
NIPOBOMIHUK € TOKOM B MarHuTHOM noxe? Kak ompejenurs ato Ha-
npasjaeaune?

20.19. PamMKy ¢ TOKOM BHECTH B CHJIbHOE MarHMTHOe mose. Kak
OPOABIACTCA NeHCTBHE MOJA Ha paMKy?

20.20. Tze MCIONB3YIOT BpaIeHHe PAMKH C TOKOM B MATHHTHOM
nosie? IlpuBenure npuMepsI.
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20.21. KakuMm crocofoM MOKHO y3HATh, €CTh JIH TOK B IIPOBOJE,
He I0Jb3YACh aMmuepMeTpomM?

20.22. Kakoii 3HaMeHHUTHII ONBIT ONpeAcTaBiIeH Ha puc. 82, a, 67

Puc. 82

20.23. Eciu NoJHECTH HECKOJbKO Pa3 K 4acaM CHJIbHEBIH Marsur,
TO MPABHJIbHBIA XOJ YaCOB MOKeT HApyIInThea, Kak mMomxHO ofbAc-
HHUTH BTO ABJIEHHE?

20.24. ITouemy xKopuyc KoMuaca (puc. 83) HUKOrJa He AeJaloT U3
cranmu?

Puc. 83

20.25. ¥V pycckoro moara W. A. Byauna B ctuxorBopenun «Kom-
mac» ecTh TAKHe CTDOKH:

Ho orkyna 6, B BeTpe U TyMaHe,
Hu mBeipano nenoi depes dopr,
Bepio — oH omars nmoiimaer Nord.
Kpenxko cmiro, MOTafdChk Ha AHUBaHe.
He cobber ¢ nyTH MeHA HHUKTO,
Hekwuit Nord moeit gymoio npaeur,
OH MeHS B CKUTAHbLAX HE OCTABUT,
OH MHe CKasKeT, eclid 94TO! He TO!

B KAKMX CJIy4asx CTPeJIKA KOMIAca He ITOKA3LIBAET HAa ceBep?
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20.26. IIpeagno:xuTre coocod yaaleHHs M3 IIasa IONABIIel B HETO
JKENe3HON COPUHKH.

20.27. Ilouemy HaA COBpPEMEHHOM CyAHe IIOKA3aHUA MAarHHUTHOTO
KOMIIaca MOTYT M3MEHATHLCS, KOIJa ero MepeHocAT ¢ MecTa Ha MecTo?

20.28. IToBepHeTCA JIM MarHUTHAS CTPEJIKA, HAXOAAIIAACH BO3Je
IIPOBOJA ¢ TOKOM, €CJIM HalpaBjeHUe TOKA B LeNH M3MEeHHUTh?

20.29. Kakum 06pa3zoM MOMHO YCHJIHTh MATHATHOE IOJI€ KATYIII-
KM ¢ TOKOM?

20.30. HapucyitiTe MAarHMTHBIE JUHWH TOJA MOJOCOBOTO M AYTO-
00pasHoOro MarHUTOB; VKaMUTe HAalpaBJIeHHe JUHUI.

20.31. Anpbepr OHHOITEHH Ha BCIO JKM3HB 3allOMHHJI TOT [E€Hb,
KOT/Jla eMy, YeThIpeXJeTHeMY pebeHKY, moJapuu HOBYIO UTPYIIKY —
Komnac. Ha BCIO JKU3HB COXPAaHUJI OH AETCKOE YAHUBJIEHNE YyJeCHbIMHA
CBOMCTBAMH MAarHMTa — TEMH CAMBIMH, KOTODBIE TBICAYHM JIET Ha3ajl
BOJTHOBAJHM HANIUX MPEIKOB. PaccKakuTe, KAKUMH JKe ¢«IyAeCHBIMH »
cBoiicTBaMu 00JIaZAIOT MATHHUTEL.

= ] Bropoi ypoBeHb

20.32. BrneuatiieEHe 0T 3HAMEHHTOI'O OIbITa IdpcTena ObLIO CTOMb
BEJHMKO, YTO OJMH M3 IPHCYTCTBYVIOUIUX IIPH JeMOHCTPALIMY IIOLHAI-
cA U C BOJHEHHEM IIPOM3HEC CTABIIVIO BIIOCJEJCTBMHM 3HAMEHHTOH
dpasy: «'ocnoga, DPOHCXOAUT IePeBOPOT...» IlonpodyiiTe 0O BACHUTE
CMBICJI TOTO BBICKA3bIBAHMS.

20.33. B navame XIX croserus (paHuy3cKuil yueHslii PpaHcya
Aparo Beinyerus KHUTY «I'pom u MonHus». B 2710l KHHre cogepxuT-
cA HEeCKOJBKO JIIODONMBITHEHIINX 3amuceii. Bor oxua m3 Hux: «B uiore
1681 roaa xopabas “Keuk” 6bL1 nopaken monuuneil. Korga ke HacTy-
[IHJIa HOYb, TO OKA3AJI0CE 10 II0JI0KEHHIO 3Be3]], YTO M3 TPEX KOMIIACOB...
[IBa, BMECTO TOTO, YTOOBI, KAK M MpeXK/Je, YKasblBaTh HA CEBEpP, YKAasbl-
B&JIH HA IOT, IIPEJKHHUN CEeBEPHBIH KOHeI TPeThero KOoMIaca Halpas/eH
OBLT K 3anmagy...» IlompoOyiiTe 00BACHATEL ONHCAHHOE ABJIEHHE,

20.34. B kuure @. Aparo OnuMcaH MHTEPECHHIH ciaydaii: «B mione
1731 roaa oauH KyIeln NOMeCTHJ B YIUIy CBoeH KOMHATEL B Y aKC(UIbIe
00JBIION AMMK, HANOJHEHHBIA HOMAMHM, BUJIKAMHU U APYTUMH OpeI-
METaAMH, C/IeJIAHHBIMHU M3 JKeJje3a ¥ cTaun... MOTHUA MPOHUKIA B I0M
HMEHHO 4epe3 yroJi, B KOTOPOM CTOAJ ANIMK, pasbuia ero m pasbpoca-
JIa BCe BEIH, KOTOPEIE B HEM HAXOAWUJIHCEH. Bce 3TH BHJIKH M HOMXH...
OKAa3aJIHCh CHJILHO HAMACHWYEHHBIMH...» Hak Oo0bACHHTH ONHMCAHHBIN
B KHHTe cIydaii?

20.35. Ognasx sl Ha peitge ITansmel, riagHOro nopra Maiiopku, 1mo-
ABUJIOCH (DPAHIY3CKOe BoeHHOe cyaHo «Jla-Paseitn» (puc. 84). Cocros-
HHe ero OBLIO HACTOJBKO KAJIKKUM, 4TO Kopabik efBa JOIIes 10 IpHYa-
aa. Korga xoManja couwia Ha Oeper H yeTynuia Hany0y HECKOJbKUM
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(PpaHILy3CKUM yUEHBIM, B TOM YHCJIe ABAALATHABYXJIeTHeMY Aparo, Bbl-
ACHUJIOCH, 9TO Kopabnp paspymed moaHueid. IToka wiIeHBI KOMUCCUM
OCMATDHBAJH CY/IHO, MOKAYMBAS TOJIOBAMH IIPH BHJIe OOrOpeBIIMX MauT
M HaJCTPOEK, Aparo mocmemusa K KoMiacaMm U TaM YBHJAEJ NPUMEePHO
TO, YTO OMKUJAJ: CTPEJIKM KOMIACOB YKA3BIBAJHM B DASHBIE CTOPOHBL..
Kaxoii BBIBOJ caenan Aparo M3 VBHIEHHOrO Ha kopabie?

Puc. 84

20.36. [Touemy Jkese3HbIe ONMMJIKHM BOJIH3M MArHHUTa BRICTpaMBA-
jores, obpasysa auHAHA (puc. 85)7

Puc. 85

20.37. «JIio0amuit KaMeHb» (TIIY-IIM) — TaKOe MO3THYeCKoe Ha-
3BaHMe JATH KMTAlnsl MarsuTy. PpaHnyscKoe cJI0Bo «aimant» osna-
yaeT M «MATHHUT», U <«Job6amuii». ITonpobyiiTe 00BACHHUTE, C YeM
CBA3aHO TAKOE HA3BAHUE MarHuTAa.

@ 20.38. I'me Ha 3eMHOM IIape MArHUTHAA CTPEJKA IOKA3LIBAET HA
ceBep 060MMH KOHIAMH?

20.39. TypucT Hallel B Jjlecy CTaJbHOE NOJOTHO HOKOBKM. Kak
OH MOJKeT ONpejeluTb, HAMAUHWYEHO JH 3TO I0JIOTHO, €C/IH Yy Hero
HeT ¢ coboil TPeIMeTOB M3 MAHUTHLIX MaTepHasoB?
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20.40. OguE U3 ABYX OAMHAKOBHIX HA BHUJ CTAJBHBIX CTepIKHEMH
nHamaraudeH. Kax ompegenuTh, KakoH U3 HMUX HAMaArgH4YeH, He HC-
I0Jb3YA ADYIHX IPeIMETOB M HE JIOMas CTepIKHeH?

20.41. YxakuTe HAIpaBIEHHE DJIEKTPUYECKOTO TOKA B KATYIIKe

(puc. 86).
D))

Puc, 86
20.42. HazoBuTe 9JIeMeHT, BXOJAANIME B COCTAB DIEKTPHUECKOTO
3BOHKA, TejerpagHoro annapara u reaedoHHOH TPYOKH.

20.43. Ilo npoBozy Teuer sneKkTpuyuecKuit Tox (puc. 87). B Kakom
HaAIpaBJIeHHH [NOoBepHeTCHA MAarHUTHaA CTpeJIKa, IMOMellleHHadA B TOoY-
Ky A? B Toury C?

«A
B —
«C
Puc. 87

20.44. Tlo BATKY NPOBOJA TedeT SMEKTPUYECKHII TOK (puc. 88).
B xakoM HanmpaBIeHMN IIOBePHETCS MAPHHTHAS CTPEIKA, MOMEIeH-
HadA B TouKky A? B Toury C?

*A |-C

Puc. 88

20.45. IIpuTATHBAIOTCA MJIM OTTANKHMBAIOTCHA MPOBOAA TPOJLICH-
OyCHOM JMHUH, KOIZa II0 HAM NPOXOTUT 3IeKTPHYECKHHA TOK?

20.46. Ha puc. 89 nokasaHa «HapHCOBAHHAS» ONMJIKAMY KapTH-
HA MAUHHTHBIX JIMHUH NOJIA NPSAMOJMHEHHOTO IPOBOAHAKA C TOKOM.
OnpenenyTe HANpaBIeHUe MATHHTHBIX JMHUIL.
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20.47. Kax O6yneT U3MEHATHCH MOABEMHAA CHJIA AJIEKTPOMATrHHUTA,
ecJIM IMepeMellaTh ABMIKOK peocraTa supaso (puc. 90)7

Puc. 90

20.48. Kakoe yCTDOMCTBO CXEMATHYECKH [OKaszaHo Ha puc. 917
HaszosuTe yacTu 3TOro ycrpoiictea, 0003HAYeHHLIE HU(MPaMH.

Puc. 91

20.49. Kakoro HasHaYeHMe ILEIM, CXeMa KOTOPOH IpeicTaBJIeHA
Ha puc. 92 (I — doropesucrop, £ — 2JeKTPOMarHuTHOe pene)?

) 2] ® X X

CeTb
O

Puc. 92

20.50. B xkuure [[sx.Ceudra «Ilyremecreue Jlemioana I'yaause-
pa» HanmucaHo: «Ho raaBHOH gocTonpHMedaTe/IbHOCTBIO, OT KOTOPOH
3aBUCHT cyabOa JlanyTel, ABIAeTCA OrPOMHBINA MarHuT, no gopmMe Ha-
MOMWHAKIUH TKAIKHH cTaHOK... [Ip1 moMoImu 3TOro MarHuTa 0CTpoB
MOM¥eT NOOJHHMATECH, OINYCKATLCA H NepeIBHIaThCA C OJHOI'O MecTa
Ha Jpyroe, ub0 Mo OTHOMIEHHIO K IMOABIACTHOH MOHADPXY 4YacTH 3eM-
HOH MOBEPXHOCTH MATHHUT 00JIaJ1aeT ¢ OJIHOTO KOHIA MIPHUTAraTeILHOH
CHJIOH, a4 ¢ IPYroro — OTTATKHBAIOIIEH».

A 4To 3HaeTe BbI O MAHMTHOM II0JIe, €r0 NPHpPOJe B XapaKTepH-
cTUKax?
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=8l TpeTuit yposeHb

20.51. Hanpagsiienve TOKA B KATYIIKAX 3JeKTPOMATHHTA MOXKHO
H3MeHATEH (puc. 93, a, 6). U3BecTHO, UTO CHJIA NPUTAKEHUA DJIEKTPO-
MarHuTa MaKCHMaJIbHA, KOrJa HA KOHIAX CepAeYHHKA pPA3HOMMEH-
Hbleé MATHUTHEIe NOJIOCEI. KaKoif 3 PHCYHKOB COOTBETCTBYET 3TOMY

cay4ai?
a [

Puc. 93

20.52. Tne HaxOAWTCA CEeBePHBIM IOJIOC JJEKTPOMATHHTA
(puc. 93, 6)?

20.53. Ilouemy MarHUTHBIE CTPEJKH, PACHOJIO}KEHHBIE AAJEKO
APYT OT Apyra, OpUEeHTHPYIOTCA B OZHOM HalpapJeHuH (puc. 94, a),
a pacnoJjo)KeHHbIe MoOJu30cTH APYT oT aApyra (puc. 94, 6) — B Apy-
I'OM HaIpaBJIeHHH?

S S S ———

0
Puc. 94

20.54. Kak noeepHeTCA MArHUTHAA CTPeJKa BOJHAH IPOBOJA, €CJIH
CHJIa TOKa B HEM J0CTaTO4YHO Benuka? PaccMoTpuTe ABa ciydas:

a) IPOoBOJ NPOXOAUT HAJ cTpeakol (puc. 95, a);

0) OpoBOA NPOXOAMUT HOA CTPeaKoi (puc. 95, 6).

.

N

Puc. 95

20.55. ITpencraebre cebe, uro BeMas «IOTEPATa» CBOE MATHUT-
Hoe nosie. Kakwne ato moBaekso 6bl mocnenctsua? Tloneano unu spen-
HO MATHUTHOE 1oJe 3eMJH 14 KU3HH Ha niaHere?

@ 20.56. Markas jerkasd MeTa/lNIMUeCKas TMPYKWHA BHCHT, HOTPY-
3UBIIMCH HUAKHHM KOHIIOM B COJIEHYIO BOAY HA HeGOIbIIVIO riaybHHY
(puc. 96). Yro npousoiifer nocje 3aMBEIKAHUA Kawoda?
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Puc. 96

20.57. Ha puc. 97 usobpaskena xarymka c TokoMm. Kakoil Koser
KaTyIIKH 00/1aaeT CBORCTBAMM Ce€BePHOro MarHuTHOro nojioca? Ilo-
yemy?

A B

Puc. 97

20.58. OnpegesiuTe MAarHUTHBIE IOJIOCHI KATYIIKHM € TOKOM
(puc. 98).

1} - 4}
Puc. 98

@ 20.59. K yemy moBefeT MOCTYKUBAHME [10 HAMariH4eHHOMY I'BO3-
A0 WA ero BCTPAXHMBAHHE, €CJIM BHeIIHee MarHUTHOE I[OJIe OTCYT-
cTByeT?

20.60. IToat u punocod Tur Jlykpenuit Kap B moasme «O npupone
Benlei» CAeAYIIHAM 00pasoM ONHMChIBAET MATHETH3M:

Mgae ocraerca CKasaTh, 10 KAKOMY 3aKOHY NPHPOAEL
Mosker Kejie30 NPUTATMBATE KAMEHb, KOTOPBIH

I'pekHd «MarHuTOM» 30BYT II0 HA3BAHBIO MECTOPOMK/IEHbHA,
HMb6o HaxonuTca OH B Ipefesiax OTYM3HBI MAIHETORB.
JTOMYy KaMHIO HADOJ YAHBIAETCA, MO0 HEpeaKo

ITenrio 3BeHO K 3BeHY, OT HEro MCXOJA, IIOBUCAET.
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A u3BeCTHO JH BaM NPOMCXOXKAEHWEe TepMMHA «MarHuT»? Yro
3Haere BBl O mpupoje marHeruama? Hanummure mHebonbmoe coumne-
HHE Ha 9Ty TeMy.

Kpenkuin opeluek

@ 20.61. 3aMKHYTaA 2/M€KTPUYECKAS Ieb COCTOMUT M3 DaTapeiiky| M
pesucropa, npuuem Oarapeiika HAXOAMTCA B OJXHOM M3 CTOAITUX HAa
CTOJIE «YePHBbIX AMIMKOB», a pe3ucTop — B ApyroMm (puc. 99). Kak
MOJKHO € IOMOII[BIO BOJIBTMETPA M MATHUTHOMN CTPEJIKM, HE PA3MBIKAA
nenb, ONPe/esIuTh, B KAKOM MMEHHO U3 «4YePHEIX ALIMKOB» HAXOAHT-
ca Barapeiika?

Puc. 99

Bes TpyaHOCTh DH3HKH COCTOUT B TOM, UTOORI MO AB-
JIEHUAM JIBMHEHUA PDACTIO3HATH CUJIBI IPAPOJEI, a 34a-
TEeM T10 3THM CHJIAM 06LACHUTE OCTAJILHEIC ABJICHHA.

H. Hewomon

21. 3JIEKTPOMATHUTHAA UHAYKLUMUS.
NPON3BOACTBO U MNEPEAAYA SNEKTPO3HEPTUN

YCTHASA PASMWHKA

21.1. B Kakux onerTax GuIJ BHepBRLIe 00HADYIKEH MHAYKIHOHHBIN
TOK?

21.2. TIpn KaKOM YCJIOBUH BOZHHUKAET MHAVKIIMOHHBIH TOK?

21.3. Mosker JIii BOBHHKATh MHAYKIIMOHHBIN TOK B 3aMKHYTOH Ka-
TYLIKe, HaXOAAIelcsa BO3Jle MATHUTA:

a) Korja JBUIKETCS MATHUT;

0) Korga JBHKeTcH Karyiuka?

21.4. Moxker 11 BOSHMKATh MHAYKIIMOHHBII TOK B KaTylIKe, KOr-
Jla BCe OKPY:KalUiMe Teja HelOJABHKHEI OTHOCHTEILHO Hee?

21.5. KakoBa OpUYMHA BO3HMKHOBEHMA WHIVKIMOHHOTO TOKAa B
KaTyluike, nsnx{ymeﬁca OTHOCHTEJIbHO HENIOABHMHOI'O MarauTa?

21.6. IToyemy MenHOE KOJBIO B3aHMOAEHCTBYET C ABHIKYIIUMCH
MarfMToOM, a IJIAaCTMAacCOBOe — HeT?

21.7. Yem 06yciIOBIE€HO BOSHUKHOBEHHE DJIEKTPHUYECKOr0 TOKA BO
Bpalaloneiics B MArHUTHOM TIOJIE paMKe?
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21.8. YeMm oTsIMYaeTCA NePeMEeHHBIH TOK OT MOCTOAHHOTO?

21.9. KakoBa wdacToTa TNe€pPEeMEHHOI'0 TOKa, BHIpabaThIBAeMOIo
anexrpocrasnuamu Poceun?

21.10. BesonacHo J¥ HanpA:KeHHe, 0] KOTOPHIM 3J1eKTPOSHEePTIUA
nofaeTcA B KBAPTHPHI?

=] MNepBbifi ypoBeHb

21.11. Mo:keT M BO3HHKHYTh MHIYKIHOHHBIH TOK B HEIOJBHIK-
HOII 3aMKHYTOH Karymike Oes japmxenus maruura? Iloaresepaumre
BAlll OTBET IPHMEpPOM.

21.12. IIpoBoJ0YHAs paMKa HaXOJUTCA B MATHUTHOM Toje. B Ka-
KHX CJIyJasix B He# MOYKeT BOSHMKHYTh MHAYKIMOHHBIN TOK?

21.13. Onumure NOpPOCTEHIIVIO MOJEeJb TeHepaTopa IepeMeHHOI0
roxa. Ha KakoM (pMBHYECKOM sSBJIEHHH OCHOBAHO AeHCTBHE 3TOro re-
HepaTtopa?

21.14. Kaxoil Bu AMeeT rpaUK 3aBUCHMOCTHU CHJILI TOKA OT Bpe-
MeHM:

a) Ui IOCTOAHHOIO TOKA;

6) AusA MepeMeHHOro Toka?

21.15. B yeM COCTOMT OCHOBHOE MPEHMYIIECTBO 3JEeKTPOIHEPIHH
nepea APYrMMH BHJAMH dHEpPruu?

21.16. ITocTOAHHEBIA MJIH NEePEeMEeHHBINH TOK IOJY4YaloT ¢ IOMOILbIO
TeéHepATOPOB HA BIIEKTPOCTAHIUAX ?

21.17. KaxoBbel OCHOBHBIE 3Talbl ITPOM3BOJCTBA M Iepefaydu
asiekTposHeprun? Onuinnure, Kakue npeodpasoBaHUs SHEPIUH IPOUC-
XOMAT HA KayKJIOM M3 3THX JTAIOB.

21.18. Kakoe siBJIeHHe JIEXKAT B OCHOBe paboTEL TparchopmaTopa?

21.19. T'zie ¥ 415 Yero MCIoab3yloT TparchopMaTopsi?

=al ] Bropon ypoBeHb

21.20. IIpu najieHuy MATHUTA B KATYIIKY ¢ 3aMKHYTOH 00MOTKOI
B Hell MOABJIAETCA 3JeKTPHUYECKUH TOK. 3a CueT KaKoi 3Hepruu Bo3-
HUKAaeT TOK?

21.21. Byaer a1 noBopauMBaThCA MAUHUTHAS CTPEJIKA BOJM3M Ka-
TYIIKH, 110 KOTOPOi TeYeT mepeMeHHBIH TOK?

21.22. TloueMy HeJaleKo OT MecTa yAapa MOJIHHM MOIYT pPacILia-
BUTHCA NPEJOXPAHUTE]N B OCBETUTEIBLHOH CeTH M BBIHTH M3 CTPOA
YYBCTBHUTEJILHBIE 3JICKTPOH3MePHTEIbHEBIE IPHOOPHI?

21.23. BaMKHYTOE MeTalJIH4ecKoe KOJIBI0, TTOJBENIEHHOE Ha ABYX
HUTAX, coBepuiaer konebanmd. Ilouemy KoneDaHuA Koabkla OBICTPO
NpPeKpananTes, eCJIH MO HUM HAXOJUTCA MarsuT?
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21.24. Kaxk cBaszaHo npasuio JIeHna ¢ 3aK0OHOM cOXPaHeHH SHep-
rum?

21.25. ITouemy npu HpuOJHKeHHA MAarHuTa K 3aMKHYTOMY KOJIb-
Iy OHO OTTAJIKHMBAETCA OT MATHUTA, a NPH VAAJeHHH MAaTrHHUTA OT
KOJIBla — NPHTATHBAETCA K HBMY?

21.26. ITouemy cHIy TOKA B KATYIIKe HEJIb3d M3MEHWTH MTHOBEH-
HO?

21.27. DnexTpUyYecKHe reHepaTopbl BhIpabaThIBAIOT NepeMeHHEBIH
ToK 4acToroit 50 u 60 I'u. Berumenaure mepuonl MTepeMeHHOr0 TOKA
IPH TAKHUX YacTOTAaX.

21.28. Onpeznenure YacTOTy NEPEMEHHOTO TOKA, €CJIH ero Iepuoj
pasen 0,02 c.

21.29. ITo rpaduky, msobparkennomy Ha puc. 100, ompemeaure
[IepHO/J U YacTOTy [IEPeMeHHOTO TOKA.

ILA
94

70,02 0,04 fc

Pwc. 100

21.30. ITo rpadury, usobpaxkenHomy Ha puc. 101, onpemenure
[epuoj ¥ YacTOTy HePEMeHHOr0 TOKA.

ILA
3 4
2 4
11

0.1 02 fe

Puc. 101

21.31. B xakom cay4ae TpaHchOPMATOD ABJIAETCA MOBBLIIIAIOIIHAM,
a B KAKOM — NOHHIKAIumM?
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21.32. [insa 4ero B JAHUAX JJIEKTPOIEpeNaYHd HMCIOJb3yIOT HNOBEI-
mamumue TpascgopMaTopsi?

21.33. [I1a yero Opu mepejgade 3JIeKTPOIHEPTHHM MCIOJL3YIOT IO-
HHKapIue TpaachopmMaTopsi?

21.34. IlpuBegnTe NpUMepsl NPHOOPOB, B KOTOPBIX MCIOJb3YIOT
TpaHchopmMaTop.

21.35. TloueMy 31eKTpo3Hepruio Ha GONBIIHE DACCTOAHUA Nepesa-
IOT I10J] BEICOKMM HANpAKeHueM?

21.36. B nepBuuHOii odMoTKe TpaHchopMaTopa 200 BuTKOB, a BO
BTOpUUHOM — 25 BHUTKOB. IloBBIIIAeT MIH NOHHIKAeT HAIPAMKEHHe
aroT Tparcopmarop? Bo crkonsko pas?

21.37. TpaucdopMmaTop TOBLIIIAeT Hanps:kenwme or 4 no0 36 B.
CKOJIBKO BUTKOB BO BTOPHYHOH o0MoTKe TpaHcdopmaropa, ecjid nep-
BuuHAsA cogep:kuT 80 BUTKOB?

21.38. Iloa xakuM HANPSKEHMEM HAXOJUTCH IepBHYHAA 0OMOT-
ka tpaHcdopmaropa, umeromas 1000 BUTKOB, eciM BO BTOPHUYHOH
obmorke 3500 BuTKOB 1 Hanpssxerue 105 B?

=8l TpeTnn yposBeHb

21.39. [Touemy kosebaHMA CTPEJKH KoMIaca ObICTpee Ipexpalna-
0TCA, €CJIM Kopruyc npubopa JaTYHHBINA WIM ANIOMHHHUEBBIH, U MeJ-
JieHHee — €eCJIM OH ILIaCTMACCOBBIA?

21.40. [lnsa ucciefOBaHUSA CTANBLHBIX Tes (peancoB, 6alok U Ap.)
HA HUX HAJEeBAIOT KATVIIKY M3 M30JHMPOBAHHON MPOBOJIOKH, 3aMKHY-
TYIO Ha IaJIbBAHOMETP, U [IepeMelnaloT ee BAoJab aTux Tea (puc, 102).
Ilpu BcAKOH HX HEOZHOPOXZHOCTH (TPELIMHBI, PAKOBHHBI M Jp.) B
raabBAHOMETPE BOZHUKAET sjeKTpuueckuit Tok. O6bscHATE 5TO AB-
JIeHHE.

Puc. 102
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21.41. CeBepHBIA HOMIOC MATHUTA YAAIAIOT OT METANIHYECKOTO
KOJIbIla, Kak nokasano Ha puc, 103, Onpegenure HanpasieHWe WH-
AYVKIMOHHOTO TOKAa B KOJLIIe.

v
—

//f//////'.///////'
N

Puc. 103

21.42. B BepTHKANBHOH MJIOCKOCTM HA JBYX HHATAX MOABEIIEHO
Me[HOe KOJbIlo. B Hero oZMH pas BABUIalOT MEIHBLIM CTep:KeHb, a
Apyroii pas — marear (puc. 104). Bauser 11 ABMiKeHHe CTEDHS M
MarHuTa Ha IOJI0XKeHHe KOoabia?

P77 -

]
—
Puc. 104

21.43. Korza saeKTpoBO3 UAET MO YKJIOH, €r0 2JIeKTPOIBUTATe !
paboTaOT KaK reHepaToOphl IIOCTOSHHOTO TOKA U OTZAIOT DHEPrUI0 B
KOHTAKTHYIO ceTh. Hakue npeBpalleHHsA SHEPrHH IIPH 3TOM MPOMC-
xonAar?

21.44. Bo3HHUKA&ET JIX TOK B BUTKE, KOTOPBII JBUIKEeTCA B MarduT-
HOM [10JI€ NapajjelbHO €ro CHJI0BRIM JUHHAM (puc. 105)?

b

Puc. 105
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21.45. BuToK IPOBOJIOKH IlepeMelaeTcs NepueHIuKyJIAPHO JHHHAM
MarguTHOTO o (pruc. 106). BosHuKkaeT Iy IpU 9TOM TOK B BUTKe?

S

Puc. 106

21.46. IToueMy He NMPUMEHAIOT AJIA OCBEIEHUsA IMEPEMEHHBIH TOK
gacroroit 10 I'g?

21.47. B ueM COCTOMT AHAJOLHA MEXAY ABJICHUAMH HHEPIHUHN H
CAMOMHIYKIIHMH?

21.48. TTouemy npM 3aMBIKAHHHU LEIH CHJIA TOKA B He# HapacTaer
nocrenesHo?

21.49. TTouemy ¢ nomomibio TpadchopMaTOopa Heldb3A H3MEHHTH
HanpaXeHHe NOCTOAHHOI'O Toka?

21.50. Yro MoKeT IIPOHM30WTH, €CJAH CJIYy4YailHO IOAKJIOYHTEH
TpaHCHOPMATOP K MCTOUHHKY MOCTOAHHOIO TOKA?

21.51. HanpsxeHne Ha 3aKUMax BTOPHYHOH OOMOTKH INOHMIKAIO-
mero Tpaschopmaropa 60 B, cuina Toxka Bo BropuuHOd penu 40 A.
IlepBuunasn o6MOTKA BKJIKYEHA B ceTh HanpsixenueMm 240 B. Hakan-
Te CHJIY TOKa B IEPBHYHOH 06MOTKe TpaHcdopMaropa.

21.52. Cuna Toka B nmepsuuHO# 06MoTKe TpaHchopmaropa 0,5 A,
Hanpsa;KeHue Ha ee KoHmax 220 B. Haitgure cuy TOKa BO BTODHYHON
obMoTKe TpaHCchoOpMaTopa, eclil HanpsAKeHde Ha ee kKoHuax 10 B.

Tak ceaAsaH, CbeJUHEH OT BeKa
Co1030M KPOBHOI'0 POZICTBA
PasyMHEIN reHH YeJIOBEKa
C TBOpAILEH CHIOH €CTECTBA...

P, H. Twomues

22. SNIEKTPOMAIHUTHBLIE BOJIHbI

YCTHAA PASMUWHKA

22.1. Kakwe BeJIMUYMHBI DEPHOAHYECKH U3MEHAIOTCA IPH JIEKTPO-
MATHHTHBIX KonebaHuax?

m



22.2. KakoBa CBA3b MEXKAY 9JEKTPHYECKHAM M MATHUTHBIM IOJIA-
MH coryacHo Teopun Maxceesna?

22.3. TTpuBeguTe NpUMepPHI 9JIeKTPOMATHHTHBIX BOJIH.
22.4. KakoBa CKOPOCTB BJIEKTPOMATHUTHBIX BOJTH?

22.5, Ilouemy CKOpOCTH 2JIEKTPOMATHUTHEIX BOJH PaBHA CKOPOC-
TH cBeta?

22.6. Kak HaswIBalOT Iponece pPacipocTPAHEHUA BJIEKTPOMATHUT-
HOTO mIoya?

22.7. C momompo Kakoro npubopa 3ByKOBEIe KodebaHusa mpeob-
PasyioT B aJleKTpudecKue?

22.8. Ilouemy aisi pajHoOCBASH MCIOIb3YIOT BIEKTPOMATHHTHBIE
BOJIHEI BEICOKOH 4acTOThI?

22.9. C nmomomipio Kakoro npubopa saeKTpHUecKHe KoJdeOaHH:A
npeodpasyioT B 3BYKOBbIE?

=" | MNepBbii ypoBeHb

22.10. 13 4ero coCTOMT 2JIeKTPUUYECKHUI KOJeOaTeIbLHBIH KOHTYP?
22.11. Yro npeacrasiasgeT coboil ajeKTpoMarsuTHoe noje?
22.12. Yro Taxoe moxyasanua? Kak ona ocymecrriasercs?

22.13. Yro Ttaxoe merekrapoBanue? Kak ocyniecTBiserca JeTeK-
THpoBaHue?

22.14. IIpuBegure NpUMEpbl NPUMEHEHHS BJEKTPOMATHUTHBIX
BOJIH,

== | Bropoi ypoBeHb
22.15. Kakoii oneIT CBUAETEABCTBYET O TOM, UTO IPH M3MEHEHHH
MarHUTHOrO IOJIA BO3HUKAET dJIeKTpHUYecKoe moje?

22.16. Bo BpeMsa KaKUX NPAPOAHLIX ABJEHHI H3JIVIAIOTCA 2IEKT-
POMATHUTHBIE BOJIHBI?

22.17. Ilaccaskupe! aeTo0yca caymaioT mo paguo koauepr. Kakue
npeobpa3oBaHHA MCHLITHIBAIOT 3BYKOBBIE KOJIeDAHHA «HA HYTH» OT
KOHIIEPTHOTO 3aja JI0 cajloHa aBrodyca?

22.18. Tlouemy ansA pPaAMOCBA3HM MCHIOIL3YIOT MOAYIHDPOBAHHELIE
Konebanna?

22.19. Brnarogaps 4eMy pasJu4HbIe PAJHOCTAHIIMM MOryT pabo-
TaTh, He MeuIas Apyr apyry?

=3 TpeTuin ypoBeHb

22.20. IIpuBenuTe npHMephl OPEBPAIIEHAA SHEPIHH 3JIEKTPHYECKO-
r'0 MJIM MArHHTHOIO TIOJISI: B MEXAHHYECKVIO SHEPIHiO; BO BHYTPEHHIOO.
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22.21. Kaxue fABJIeHHMA NPOMCXOAAT B NPOIECCe PaspaKd KOH-
JeHcaTopa, NOAKJIYEeHHOI0 K KaTylnKe?

22.22. IlpoBeauTe aHAJOTHIO MEXKAY 3JEKTPOMATHHTHEIMH KoOJe-
0aHMAMM B KoJeDaTeJIbLHOM KOHTYPE M MeXaHHUeCKHMH KoJebanud-
MH MasTHHKA.

23. JOMALUHUE
SKCMNMEPUMEHTAJIbHBIE 3AAAHUA

=] MNepBblih ypoBeHb

23.1. HamarsuTue Je3pme oT OGesomacHOil GpuUTBEI, 0603HAULTE
MONy4YeHHBIe MATHHTHBIE MOJIOCHI. PasfeiuTe Jie3BHe HA JBeé Y4aCTH.
Y 1a1ock Jiv BaM HOJIYYHTH OTAENLHO CEBEPHLIM IOJIOC ¥ OTHAENLHO —
JOMKHBIH?

23.2. O6paCHATE, TOYEMY IBO3JAM, KaHIEJNAPCKHEe CKPeNnKH, Io-
BHCIIWE HA MarHUTe M HAXOAAL[HECH PANOM, OTKJOHSIOTCA OT Bep-
THKAaJbHOTro HanpaBiaenud. [IpogenaiiTe oneiT M yOeguTech B 9TOM.

23.3. IIponabmnropaiiTe 3a NOBEJEeHUEM [IBYX PAIOM BHCAIUX
MIBEHHBIX MIOJIOK IPH MOAHECEHMHM K HHM NOCTOSHHOIO MATHUTA.
O6sacHuTe HabIOAaeMOE,

23.4. 3aBepHuTEe MaruuT B Gymary. C moMoInbio KoMaca onpeje-
JIUTE MOJIHCHl MArHHUTA.

== | Bropown ypoBeHb

23.5. Bossmute nBa OMHAKOBBLIX OPUTBEHHBIX J€3BHA, OJHO U3
KOTOpPBIX OBLJIO IIpeIBAPHTENBHO HaMaruudeno. C nomoibio KoMmmoaca
onpejeJinTe HaMarHuuyeHHoe Je3sue. OnummnTe crmocob ompeaeeHuA.
Moskno nu 210 caenaTs Ges Kommnaca?

23.6. C nmoMomIpI0 KOMIAca ONpPeJesnTe, HAMATHHYEHO JIU OpuT-
BeHHOe jes3Bue. IIpoBephTe BOZMOMKHOCTH Pa3MaCHMYMBAHUA 3TOrO
Je3BUA OYTEM HATPEBAHUA B ILIAMEHH CBEUYM HJIM I'a30BOM I'OpPEIKH.
IIpu HarpeBaHUH JIe3BHE JEPKHUTE UHIETOM WM ILIOCKOTyOIamMu.

23.7. HamaranTbTe MBEeHHYI0 UIVIY C IOMOLIBLI0 TDEHHS O MATHHT
(AT MATHHTHYIO BALIENKY /JIA ABEPH, WM MATHHUT JUHAMHAYECKOrO
rpomkorogopuTesns). IlogBeckTe UMy HA HATKY M 10 €€ OTKJIOHEHHIO
NPy MNOJHECEHUH K IpeaMeTaM AOMAaNIHero obuxoga ompefesnTe, Ka-
KHe U3 HHX MMEeIOT CTajJbHbIe JAeTaslH.

23.8. Ha reosapb uin yKeJIesHslii crep:kess Hamoraiite 40—50 Bur-
KOB H30JMPOBAHHONM MENHOI TPOBONMOKH U ee KOHIEI MOJKJIIOUHTEe K
barapeiike or kapmasHoro Qounapuka. Mecmeayiite Tena, K KOTOPLIM
OPUTATHBAETCA CO3JAHHBIN BAMH 2JI€KTDOMArHHUT.
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23.9. PaccMOTpHTE ¢ IOMOIIBLIO POJHUTENEH YCTPOMCTBO aJIeKTpH-
4YecKOoro 3BOoHKa M TenedoHHOH TpyOKHM. CmenaiTe 3CKH3HEIN pHCY-
HOK 3THUX NpUOOPOB U OOBACHHUTE IIPUHIAN HX JeHCTBHA.

23.10. Ha noawocel MarsHuTa IOJIOMKHTE CTeKJIO, IMOCHIIbTE Ero
CBEPXY CTAJbHBIMH ONIHUJIKaAMH H OCTOPO}KHO NOCTY4YHTe HNalbIeM o
CTEeKJY. 3apUCyHTe KAaPTUHY JHHUN MArHUTHOIO I10JIA.

=8 TpeTuin ypoBeHb

23.11. [ToguecuTe KOMIIAC CHAYAJA KO JHY, 4 3aTeM K BepXHel 4a-
CTH ’KeJIe3HOTO Befpa (KacTpioiH), CTOALEr0 Ha 3eMiie. ¥ JHA CTpen-
Ka KOMIIaca MOBOPAYMBAETCS FOMKHBIM IIOJIOCOM K BeApy, a B BepXHei
4acTH — ceBepHBIM. IIpoBepbTe aT0 ABJIeHUE U 0OBACHUTE €ro.

23.12. UaroToBsTe caMoOJIeBHEIH JJeKTpoMarsur. Jasa sToro
BO3BMUTE T'BO3Jb, OOMOTAlTEe ero M30JMPOBAHHBIM MeJHEIM IIPOBO-
JI0OM, & KOHIILI ITPOBO/JA IPHCOEAMHHKTE K HCTOUHUKY ToKa. [lonpobyii-
Te ONpe/ieIUThL NOJBEMHYI0 CUJIY 3JIeKTPOMATHHUTA 110 HaubOIbIIeMY
YHCJY MBO3JMKOB, YVepP:KHBAEMBIX HM.

23.13. MOXHO JM ¢ IOMOIILI0 KOMIIaca ONpeAeIHUTh MOJIOCHl Mar-
HHUTA, €CJIM OH JIeKHT B 3aKPBITOH KAapTOHHOH KOpoOKe; B :KeJe3HOH
KopobKe; B nmojgKpamesHoi Boje; B necke? Orsersl 00bACHUTE, NIPO-
BEPBTE MX HA OIBITE.



OMNTUYECKUE ABJIEHUA

Cger — oOpasen /i HCKPEHHEro CJIOBa:
Kaxux Ob1 KpenocTeii HA BO3BECTH —
Ceer obolizer npenaTeTsus, 4rod cHOBa
CrpeMHTBCA 110 KpaTyalIneMy myTH.

A.H. M'umosuvy

24. ONTUYECKUE SAABJIEHUA B NPUPOLE

YCTHAA PASMUWHKA

24.1. TlpupegnTe NPHMEDPL OPOLECCOB, BO BPEMA KOTOPHIX H3JY-
JaeTcA CBeT.

24.2. TIpuBenuTe IpUMepHI TEIIOBOTO JAeHCTBHA CBeTa.
24.3, IlpuBegnuTe NpHMEpPEl XUMHUYECKOrO JeHCTBUA CBETA.
24.4. IIpureguTe NPUMEDH] 3JeKTPHUIECKOrO AeiicTBAA cBeTa.

24.5. TIpuBeanTe IpUMEPHI €CTECTBEHHBIX M MCKYCCTBEHHBIX HC-
TOYHHKOB CBeTa.

24.6. ITpuBenuTe IpUMepHl TPUEMHUKOB CBETA.

24.7. IlpuBeauTe NpUMephl IPEBPAINEHHS CBETOBOH 3HEPIHH B
Ipyrue (OpPMEI 9HEPTrUH,

24.8. Kak cBeT M 3peHHe TTOMOTAIT YUHTLCA?

=" ] MNepBbiA ypoBeHb

24.9. Ucnone3ys puc. 107, pacckakurTe 0 3HAYEHUH 3IHEPIUH
COJIHEYHOTO M3JIyYeHHdA AJA JKU3HU HA 3eMue.

Pwc. 107
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24.10. sIpnserca nm Jlyna mcrounukom ceera? Kakme mebecHble
TeJa ABJAIOTCS HCTOYHUKAMHU cBeTa?

24.11. snaerca nm abaXkyp Ha JlaMIle HICTOYHHKOM cBeTa’

24.12. Kakue 13 mpuBeJeHHBEIX Ha puc. 108 UCTOYHHMKOB CBeTa
ABJIAKTCA €CTeCTBeHHBIMH, a KaKUe — MCKYCCTBEHHLIMH?

Puc. 108

24.13. ITocmoTpuTe Ha Gororpaduio ceeun (puc. 109) u orsersTe
Ha BOIPOC: ABJIAETCA JIM HCTOYHMKOM CBeTa BCA CBe4ya HJIH TOJBKO
ee TTamMsa?

Puc. 109

24.14. TTonoxuTe PYKY 10/l BKJIIOYEHHYIO HACTOJABHYIO Tamny. Ka-
KHe [eiiCTBUA CBeTa BBl MOKeTe HabaiogaTe ¥ OLYIATh P 3TOM?

—= ] Bropo# ypoBeHb

24.15. KaxkoBO OPOMCXOXAEHNe dHePruy, HAKOILIEHHOH B yrje
HedTH?

24.16. Kax gediersyeTr cBerT Ha BemecTBo? IlpHBenuTe MpHUMeEpHI,
WITIOCTPHPYIOLINE Balll OTBET.

24.17. Yro y3HAJ YeJoBeK 0 cTpoernnu BeesnenHo# Oiarojgaps cee-
Ty? Kakue npubopel IOMOIJIH YeJ0BeRy?

24.18. Kakue BH/bLI HCKYCCTBA M KaK MCIOJIB3YIOT CBOWCTBA cBeTa?

24.19. Kax BBl gyMmaere, [MOYeMy TOBOPAT, YTO Jydlle OJHH pas3
YBHETH, YEM CTO Pas yCJLIIIATEL?
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24.20. Bece au «HeOecHBIE cBeTHJIA» ABIAIOTCH HCTOYHHKAMMU CBe-
Ta? OBocHYyiTEe BAIl OTBET.

24.21. KakoH HCTOYHHUK CBeTa [103BOJIAET BAM YHMTATH 9TH CTPOKM:
€CTeCTBeHHBIN MM MCKyccTBeHHBIN? HaszoBuTe 2TOT HCTOYHHK CBeTa.

24.22. Kax BB IOHMMAETE CJI0BA W3 CKas3KH: «3Be3/a Moracjia, Ho
CBET ee elle MUJLJIHOHEI JeT 6yaeT pajoBaTh JOAEH...»?

24.23. 3a cyeT KaKOH YHEPIMH CHJILHO HATPETHIE TEJIA CBETATCA?
24.24, B ckaske I1. I1. Epmosa «Konek-I'opOyHoK» Hamucaso:

Orosek ropur cgeerJiee,
T'opbyHok GexuT CKOpee.

Bot y»x oH mepex orLem.
CBeTHT IOJIe CIIOBHO JHEM;
YynHBIH CBET KPYroM CTPYHTCH,
Ho He rpeer, HE OABIMHUTCAH.
JuBy nancsa tryr Usas.

«4T10, — cKaszan oH, — 3a mamrtan!
Illanok ¢ nATH HANAETCH CBETY,
A remnja m ApIMa HETY;

9KO0 9yn0-0roHex!»

Kakoe (huanyeckoe siBleHMe HATOJIKHYJO IHCATEIs HA CO3ZaHHE
9TOTO KPacHBOro, XOTA HM (paHTacTHYEeCKOro odpasa?

24.25. PagnenuTe TepeyHMcIeHHbBIE HUMKEe HCTOYHUKH CBeTa HAa
eCcTeCTBeHHbIe M MCKYCCTBEHHEIE W 3anogHuTe Tabnuny. Mcrounuku:
Connne, cBeuka, MOJHHUA, ra30BEIH CBETU/IBHUK, 9KPAH BKIIYEHHOTO
TeJeBH30pa, CBeTHIIHECHA B TEMHOTE I1a3a KOIMKH, TOJIIpHOe CUsAHUe,
Jlyna, ciHYKH, 3Be3/bl, KOCTEp, 2JEKTPHYeCKas JaMmna, «0eHrasb-
CKHMe OI'HH», I0Kap, CBETISYKH, JIOMHHECIEHTHAS JAMIAa, Pajayra,
KOMeTa, MeTeOPHUTHI, (papel aBTOMOOHIA, AyTra aJIEKTPOCBAPKH.

24.26. PagnennuTe mepedmncieHHBLIe HHKe HCTOYHHKM CBeTa HA
TEIJIOBhIE M XOJOAHBIE M 3amojHuTe Tabnuny. CeBeT M3JIydaloT pac-
KaJeHHBI MeTa/ul, 9KPaH TeJeBH30pa, MOJHHSA, IKpPaH [AHCIIed
KOMIIBIOTEPA, TJIAMA I'OpALIell ApeBecHHEI, 2JeKTPpUYecKas JaMmIa
HAKAJHBAHHUA, CBETIAYKH.

=8l TpeTuin yposeHsb

24.27. Yem oTJIHYaETCHA H3JIydYEeHHE rOPAYEro yTIOra oT H3jayde-
HHUA 3JeKTPUYECKOH JaMObl HAKAJIUBAHHAAT?

24.28. Hecer nu cBer sneprun? O6ocHyiiTe cBoil oTBer.

24.29. Kak 4eloBeK YYHTHLIBAET HA NMPaKTHKE PaA3IMYHYIO CIOCOD-
HOCTE TeJI TOTJIOIIATE SHePIrHIo U3JIydeHuA?

24.30. Yro y3HAN uYeIOBEK O MHUKDOMHDe 01arofapsa 3peHHI0 H
ceery? Kakue npuGopsl moMornu genosexy?
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24.31. ¥ Kossmpl IIpyTroBa ects adgopusm: «Ecau y teba cupo-
meHo OyaeT: 4TO [oJie3Hee, COJIHIE MM MecAl? — OTBeTCTRYIl: Me-
can. M6o conHIle cBeTHT IHeM, Korjga U 0e3 TOro CBeTJio, a Mecdal —
HOYbI0...» IIpaB qu Kosema IIpyrkos? ObocHyiiTe CBOI OTBET.

Moaiock OKOHHOMY JIy4Y —
On 6i1e1€H, TOHOK, IPAM.

A A. Axmamosa

25. NPAMOJIMHEUHOE PACMPOCTPAHEHUE CBETA

MpumMmep pelieHns 3apayuu
Kak B COJTHEUHBIH JIeHb 10 TEHH MOMKHO OIpPeJeJHUTh BLICOTY jaepeBa?

Pemernue. CHauana MOXKHO onpefeauTs aauny Teau [ = A'C or
miecta, BelcoTa Koroporo h = A’B’ maBecrHa (puc. 110).

Puc. 110

3aTeM MOKHO M3MEpPHTE AJINHY TeHu gepeBa L = AC, W3 noxodbusa

TpeyroabHaKkoB ABC u A'B'C ciegyeT cOOTHOIIEHHE L _ i . Uz mero

Lh H h
HaXOAUM BRICOTY JepeBa: H = At

YCTHAA PASMWHKA

25.1. Kax pacnpocTpaHseTcA CBeT B BAKYyyMe M B OJHODPOJHOM
cpene? Kakue HabIIOAEHUA U ONBITHL IOATBEPIK/AI0T BAIl OTBET?
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25.2. IIpuBeauTe NpUMEPBl TOUEUYHBIX M IPOTAMKEHHBIX HCTOUHH-
KOB CBeTAa.

25.3. [Ipuxoausnocs au BaM BHAeTh nyuku csera? Ilpueenute
IIPUMEPHI.

25.4, Kaxkoe sIBJIeHHE CAY:KUT JAOKA3aTeJLCTBOM NPAMOJMHEHHO-
T0 pacnpocTpaHeHusA ceera?

25.5. Kak npocTo M HajeXHO NPOBEPHTHL HNPSAMOJHUHEHHOCTL JIM-
HUH, HAYepUYeHHOH Ha GyMmare?

25.6. IIpu KakoM yciaoBuHE Tesio 0T6packIBaeT TeHb?
25.7. IIpun KaKOM YCIOBHH TeJO OTOPACHIBAET MOJYTEHEL?

25.8. [Ipu KaKuX YCJOBUAX BO3ZHMKAKT COJIHEUHBIE M JIYHHBIE
sarmenusa? Kakoe cBOHCTBO Jy4el cBeTa OHH JOKAa3bIBAIOT?

=] MNepBbiih ypoBeHb

25.9. Kaxne nz msobpamxeHsblx Ha puc. 111 meTouHMKOB cBeTa
ABJAKTCA TOYEYHBIMH, 4 KaKHe — HpOTﬂﬁ{EHHHMH?

a ] a

Puc. M

25.10. B yem pasnuume MeKIAy CBETOBLIM JIVIOM M CBETOBEIM OVU-
KoMm?

25.11. [To xaKOMy NPHIHAKY MOMKHO ODHADYKHTE, YTO BBl OKa3a-
JINCh B IOJIYTEHH HEKOTOoporo npeamera?

25.12. Kaxoil (H3HYECKHIl CMBICJ 3aJI03K€H B MOHTOJBLCKYIO IO-
cJIOBUIY: ¥ GOJBINOro Aepesa GosblIad U TeHbL?

25.13. MokeT M OAMH H TOT K€ HCTOYHUK CBETA PACCMATPUBATE-
CA B OHOM CJy4Yae Kak TOYedHEIH, a B IPYroM — KaK NPOTAKEeHHBIH?
B rayecTBe NOKA3aTEeNbCTBA BAIIEro OTBETA IIPHBEIHUTE NpHMEp.
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25.14. B opHoil necHe ropopurca: «f 3a To6OIO CaEAYIO TEHBIO...»
A neHicTBHTENbHO JIH TeHb BCEr/la «CIeAyeT» 3a 4eJJOBEKOM?

25.15. Kak moayYuTh TeHb Pas3JM4HON JAJIHHBI OT OAHOH M TOH Ke
nangu? I[IpounnocTpupyiiTe OTBET PHCYHKOM.

25.16. M306pasuTe ¢ MOMOIIBIO Jiyyell CBeTOBbIeé MYUYKH OT HCTOY-
HUKOB, IIPe/CTaBJIeHHEIX Ha puec. 112, a—s.

—_—

1 e F 2

a 9] 8
Puc. 112

25.17. UzobpasuTte Ha sxpane J (puc. 113, a, 6) TeHb OT TpeaMe-
TOB, OCBellleHHBIX HCTOYHHKOM CBeTa.

e
¥ ;T

Puc. 113

25.18. Jlamny HOMeCTHJIM CHAYAJA B TOYKY I, a 3aTeM B TOUKY 2
(puc. 114). B xaxom cayvae pasMepsl TeHH MsYa Ha dKpaHe OyayT
gonsme? IlokakuTe HA PUCYHKE TeHbL OT MAYA /A 00OMX ciydaes.

120



25.19. Msiu ocBemaercst AByMA HCTOYHMKAMM, KaK MOKAa3aHO HA
puc. 115, HapucyiiTe 06iacTi TeHH H [OJYTEHH,

Puc. 115

25.20. Msy ocBemlaeTci NBYMA HMCTOYHMKAMM, KAK ITOKA3aHO HAa
puc. 116. Hapucyiite obsacti TeHH M IOJYTEHH.

TR X

Puc. 116

=m | Bropo# ypoBeHb

25.21. B kakoM ciy4ae MOYKHO YVBH/ETh IIYUOK CBETa CO CTODPOHBI?

25.22. Kak npoBepuTh, HAXOAATCA JH TPH AAJeKO PACIIOJI0MKEeH-
HEIE OJIMH OT Apyroro cronba Ha ofHOU mpamoii? Ha yem ocHOBBIBA-
eTcdA NpeAJOKeHHbI BaMu criocod?

25.23. Bnarojapsa 4eMy BO BpeMs XHDPYDPIrUUeCcKHX olepalnii Tesn
OT TOJIOBBEI M DYVK XHDYpPTra He 3aKpblBaeT OllepAllMOHHOe [oJIe U He
MelllaeT IIPOBe/leHHI0 onepanun (puc. 117)?7

Puc. 117
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25.24. Kax BnusIOT pasMepsbl HCTOUHAKA CBETA HA IIMPHHY 001a-
CTH IOJIyTeHH?

25.25. Kax uaMeHATCA OUEePTAHHA TeHH M NOJYTeHH UeJIOBeKa,
KOorja OoH Be4YepoM yIandAeTcHdA OT YAHYHOrO @OH&DH?

25.26. ITouemy B o6auHbli AeHb NpeaMeTsl He gaoT TeHun? Yro B
TAKOH NeHb ABJIAETCH MCTOYHHMKOM cBeTa?

@ 25.27. MoskeTr /M BepPTHKAJILHO IIOCTaBJIeHHEBIH cTos® He orbpa-
CHIBATb TEHH B COJHEYHBIH AeHb?

25.28. Ciieis BO BpeMsA JIYHHOIO 3aTMeHHs 3a IepeMelleHHeM
Kpad TeHH 3eMau 1o MMOBEPXHOCTH JIYHH, MOXHO BHIIETH, UTO 2Ta
TeHb UMeeT Kpyruyio Gopmy. JlokasaTelbCTBOM 9eTO aTO CIYRHUT?

25.29. MokeT NH BBICOKO JETANIMH caMoJieT He OTOpACEHIBATH
TeHH Ha 3eMJII0 B CoJHeuYHBIN AeHb? CpesaiiTe cxeMaTHYeCKHH pHCY-
HOK, IOATBEDIKAAIOMINHA BAIl OTBET.

25.30. Kak MOKXHO B COJTHEUHBIH [eHb H3MEPHTh BLICOTY JepeBa,
He BJIe3as HA HeTro, ecau Bam maBecrTeHn sBam pocer? CpenaiiTe cxema-
THYECKHH PHCYHOK, IOACHAOIIHI BAIl OTBeT.

25.31. Yem Gumske TesO K cBede, TeM Gosblle oTOpackiBaeMas UM
TeHb. [louemy? IlosicHUTE OTBET ¢ MOMONIIBIO PUCYHKA.

25.32. UCcTOYHHMKOM CBeTa ABJAeTCH VKpeIJeHHasds Ha IIOTOJKe
JaMIa JHEBHOIO CBeTa, Mmewmas (Qopmy anuEHOH Tpyoku. Kak
HaZ0 PaCIOJIOMKHTEL KapaHjaml, 4To0bl OH 0TOpachiBaj YeTKYH TeHb
Ha cron? ChenafiTe cxemMaTHUYeCKHMH DPHCYHOK, NOACHAKIIMH Ball
OTBEeT.

25.33. YesoBek cTouT Bo3Jse doHaps. [louemy Horu ordpachiBa-
10T Ha ac(aibT YeTKO OYepuYeHHbIe TeHH, A TeHb I'OJIOBBI OKAa3bIBAeTCA
paamuiToii? ChenaliTe cxeMaTHYeCKHNl PHUCYHOK, NOACHAIOIIUN Barl
OTBeT,

25.34. Ha puc. 118 nokasaHsl TOYe4YHEIH HCTOYHUK CBeTa A M He-
npoapavysblil npeamer B. Kaxne ToOUKH, NOKa3aHHBIE HA DHCYHKe, Ha-
XOAATCA B TEHU?

o

i, |~

———

N

Puc. 118
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25.35. Ha puc. 119 nokasansl TOUEUYHBIII HCTOYHHUK CBeTa A U He-
mpospauHbli npeamer B. CKOMBKO TOYEK, [IOKA3aHHBEIX HA PHCYHKe,
HaxopaTcda B TeHn? Kaxme umenHO TOUKH?

\
/

bt

)

N
=1

A,
t‘::‘

ct

gind

Puc. 119

=8l TpeTui ypoBeHb

25.36. Yem orTsiMuaeTCA MaTeMATHYeCKOoe IIOHATHEe «JIy4d» OT (M-
3UYECKOTO MOHATHA «JIVY CBETa» 7

25.37. Bausier ¥ Ha pacnpocTpaHEHHWe CBETOBOTO IMydYKa B IIPO-
CTpaHCTBE HAJIHYHME APYIMX IePeceKalolMX ero ny4KoB cBera?

25.38. Teru ot mraHr ¢yrbOJABHBIX BOPOT YTPOM H BeYepoOM
JIUHHee, 4eM AHeM. MeHsierca JH B TedYeHWe NHS JJIHHA TEHH OT
HepeKJafuHbl BOPOT?

25.39. Kakoit ¢husuuecKuil CMBIC] 3aJI03KeH B KOPEHCKYIO MOCJIO-
BHILY: NAJKa KPUBasd U TeHb Kpupaa?

25.40. Ha puc. 120 usobpaskensl dororpaduyd TeHH MAYa B I0-
gere. B OTHOM M3 CJOy4YaeB MCTOYHHMKOM CBeTa ABIAETCA MaJieHBKadA
JAMIIOYKa, a B ApyromMm — Gouemioi matoBelii nuadgoH. Kakoit pucy-
HOK cooTBeTcTByer JaMmmouxe? Orser obocHyiliTe.

Puc. 120
@ 25.41. MoskeT TH BeJIOCHIIeJHCT 000THATE CBOIO TEHE?
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25.42. T'. Tanuneit nepeeiM Haba0za1 dhassl Benepsl, T. e. BUAM-
Moe usMeHeHHe (opmMbl aToro HebecHOro tena. O UYeM CBHAETENBCTBY-
eT Hanuuue a3 v Beneps! (puc. 121)?

Puc. 121

25.43. Becerga M [mIap, OCBEIEHHBEIH TOYEYHLIM MCTOUHHKOM
cBeTa, 0TOpACEIBAET HA NOPHU30OHTAJBHYI) MJIOCKOCTH KPYIVIVIO TEHB?
ObocHyiiTe CBOM OTBET ¢ MMOMOMIBEI0 PHCYHKA.

25.44. Eciin BWIKY PaclojiOKHUTh BEPTHKAJIBHO NapaJljiesibHO I1a-
MEHH CBeuYH, TO TeHb OT 3yObeB BOCIIPOM3BOJMT HA dKpaHe HUX YeTKoe
ouepranue. Ecim BunKy moBepHYThR Ha 90°, 1. e. pacnojo:KuUTe nep-
MeHJUKYIAPHO IIJIAMEeHH CBeYH, TO TeHb Ha dKpaHe MOJYYUTCH Pa3Mbl-
TOi 1 3yGbeB He BUAHO. [Touemy? ChenaiiTe NOACHAIONIHN PHCYHOK.

25.45. Moker 1M TeHL HA CTeHe OT KBAJAPATHOTO IHTA HMETh
QJODMY Tpanemu#H, eCJIH HCTOYHHKOM CBETa ABJIHETCH:

a) Comnie;

0) doraps?

CpenaiiTe cxeMaTH4YeCKHe PUCYHKH, MOSCHAIOMINE OTBET.
25.46. ITouemy conHeUHEIe 3aATMEHHAA BCETJa MPOUCXOAAT BO BpEMHA

HOBOJIYHHS, 4 JIYHHLIe 3aTMEeHHsA — BO BpeMs MoJaHoayHuA (puc. 122)?
O6ocHYyiiTe OTBET ¢ MOMOIILK CXeMaTHYECKHX PHCYHKOB.

Puc. 122

@ 25.47. B cosHeuHblil JeHb AJIHHA T€HU OT 3aBOJACKON TpyOn! 30 M,
a JJWHA TeHH OT OTBECHO IOCTABJIEHHOH NMAJKH BeICOTOH 1,5 M paBHa
2 m. KakoBa BeicoTa TpyOEI?
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25.48. Ha ropusoHTAJBHOH IJIOIAAKE CTOAT ABA BEePTHKAJLHBIX
cronba. Beicora nepsoro crosuba 2 m, a auuHa ero tean 1 M. Kakosa
BEICOTa BTOpOro crosaba, ecau anuHa ero teEm 75 cm? HMerounmkom
ceerta apagerca CoaHIe.

Kpenkue opeLuku

25.49. Ha poBHOIf TOPH30HTANBHOM TJIOIAAKEe CTOAT ABA BEpPTH-
KaJbHBIX cTos0a. BeicoTa mepBoro cronba 3 M, BbICOTA BTOPOro 2 M.
JlnuHa TeHHM mepBoro croaba 4 M, AJIHMHA TEHH BTOpPOro crojba 3 M.
Yro asnaerca uwerouaukoMm ciBera: ComHne uam dorape? OGocHyiiTe
OTBET € INOMOIIBI PHCYHKA.

25.50. Viuuuneii ¢orHape BucuT Ha BhicoTe 4 M. Kakoil JiHMHBI
TeHb OTOPOCUT IajKa BbICOTON 1 M, ec/iu ee YCTAHOBUTH BEPTHKAJb-
HO HA PACCTOAHHMH 3 M OT OCHOBAHHUSA CTOJ0a, HA KOTOPOM YKpEILIeH
dounaps?

25.51. B 3abope mmMeercsa Kpyrjioe OTBepcTHe auaMeTpoMm 1 cm, a
3a 3a00pOM HANPOTHB OTBEPCTHUA BHCHT AOIOKO guamerpom 12 cm.
Ha kakom paccrogHuM oT 3abopa JOJKEeH HAXOAUTHECH IJas, 4YTOOB
OH BHEJ Bce A0JI0KO, ecau paccTosHue oT a0soka o 3abopa 1 m?

25.52. Ha poBHOI ropuU3oHTAJBHON MJIOIaAKe CTOAT BEePTHKAJb-
Hble cTOoJIOBI. BricoTa mepBoro crosifa BABoe GOJIbIE BBICOTHI BTOPO-
ro. Mosxer 1M TeHb nepBoro cronba 6bITE KOpoOYe, YeM TeHb BTOPOTO,
€CJI HCTOYHHKOM CBETa SABJIHAETCH:

a) Conuie;

6) donaps?

CnenaiiTe cxeMaTHMYeCKHEe PHCYHKH, KOTOpble NOACHAIOT BAII
OTBeT.

Cger moii, seprabie! cKaxu
Ja Bcio npaBAy A0JOMH...

A.C. ITywkun

26. OTPAXXEHUE CBETA. U3OBPAXXEHUE B 3EPKAIJIE

Mpumep pelwseHus 3apayum

Kakyio BhICOTY JOJMKHO MMeTh BePTHKAJIBHOE 3epKasio, 4To0bl YeJo-
BEK MOTI' BUAETEHL CBOE OTpa’sKeHHe BO BeCh pocT?

Pemeunne. I[loctpoum MHuUMOe H300pakeHWe 4YeJIOBeKa B ILIO-
ckom sepranae (puc. 123). 910 maoOpakeHHe HAXOAHTCA HA TAKOM
JKe PacCTOAHHH OT 3epKaja, KaK YeJoBeK. YesloBeK paccMaTpHBaeT
cBoe u3obpasikenue B 3epKajie, Kak B «0KHe». [IpaMele, npoBeieHHBIE
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OT IIa3 YeJOBeKa K KPAWHHMM TOYKaM H300parKeHUdA, JOJKHEI MPO-
XOMHTh Yepe3 3epkaiyo. V3 momobua TpeyronbHMKOB, OrpaHUYeHHBIX
3THMH IPAMBIMH, CJEAYeT: BBICOTA 3epKaJa NoJKHa ObITh He MeHB-
IIe MOJOBHUHEI POCTA YeJIOBEKA.

Puc. 123

YCTHAA PASMUWHKA

26.1. BorsMIUHCTBO OKPYIKAIOIINX HAC NpPeJMeTOB He H3aydaer
ceer. ITouemy :xe MBI ux BuguM?

26.2. Kakne u3 HebeCHBIX TeJ, KOTOPEIE MBI MOKEeM BHIETh Ha
HOUYHOM Hebe, He M3Ny4aloT cBeT? BerencTBue 4ero MX MOXKHO YBH-
IeTb?

26.3. flpaserca Ju 3epPKAJBHBIM OTPa’KE€HHEe CBeTa OT OOJIbIIMH-
CTBa IIPeJIMETOR, OKPY’KAIOIIUX Hac?

26.4. Kakue Tena oTPaKaiOT CBET 3€PKAJBLHO?
26.5. Kakue Tesna mo4yTH He OTPaKamT cBeT?

26.6. UeMy paBeH yroJ OTpaskeHHU:A JiyueH OT MJIOCKOI'o 3epkKaa,
ecITH YTOJ Me:XAYy Hafalon[aM JydoM u sepkasom 10°? 30°7 45°?

26.7. Yemy paBeH yroj najjeHus Jgydeil Ha IJIOCKOE 3epKajio, eCJIu
yroy mexay aydom u sepxaiom 20°? 50°7 60°7?

26.8. Hemy paBeH yroj najeHus Jyda Ha ILUIOCKOe 3epKaJo,
ecJTH YroJl MexJy NajarolluM JydoMm U orpamkenasim 30°7 50°7 80°7
100°7

=] MNepBbii ypOBEHb

26.9. B kakoMm caydae yroJ oTpa’keHH#d CBeTOBOTO JIyda OT 3epKa-
J1a MeHnbie (puc. 124)?
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Puc. 124

26.10. IIpu KaKoM yrIJie majieHus jJyda Ha IJIOCKOe 3epKaJjio Ia-
JAIOIIANA U OTPAKEHHBIH JIydd COBIAIAIOT?

26.11. Tlajaomu# ¥ oTpaykeHHBIN JIy9l cBeTa 00pasyloT IMpPAMOMH
yroa. OnpezesnuTte yroJ majeHudA Jydya Ha 3epKajo.

26.12. YeM oTIHMUAeTCS 3ePKAJLHOE OTPAXeHHe 0T PaccesiHHOTO?

26.13. fIBasierca 1@ oTpajKeHHe OT KMHOIKPAHA 3€PKAJBHBIM HMJIH
paccessHHBIM?

26.14. Kakoe uszobpaskeHue MOJy4aOT B IJIOCKOM 3epKaJje — feit-
CTBUTEJBHOE HJIH MHEMOE?

26.15. KakoBsl pasmep usobpakeHHs B IJIOCKOM 3epKajie M ero
paccTosiHMe OT 3epkaJia (Bocmossayirech puc. 1235)7

Puc. 125

26.16. IlogaecuTe K 3epKaiy nNpaeyio pyky. Kakyio pyKy BEI yBH-
JIUTe B 3epKaJie — MPaBy0 WA JeByi?

26.17. Kakue usobpakeHus HA3LIBAIOT MHAMBIMH?

26.18. Hanumure Ha JHCTKE OyMarn HECKOJBKO CJIOB, ITOJHECHTE
ero K 3epKaJjly W momnpobyiiTe npounrars HanucanHoe. [Touemy sTo cae-
JaTh TPYAHEee, YeM Y3HaTh [0 OTPAsKEeHHIO B 3epKaJle 3HaKoMoe JTHI0?

26.19. IlapajuienbHEIE OYYKH CBETA IIAJAI0T HA IVIAJKYIO M IIepoXo-
Baryio mosepxHocTy (puc. 126). ITocTpoliTe oTpakeHHbIe TYYKH CBETA.

Puc. 126
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26.20. Ha puc. 127 uaobpakeHLI JTy4H, Magaiollde HA 3epKaso.
ITocrpoiiTe oTpakeHHbIe JIYyUYH,

Puc. 127

26.21. Ha pucyske 128 nsobparkens! Jy4uH, Najgaioliue Ha 3epKa-
no. IToctpoiite oTpakeHHble Jy4H. ByAyT OHH CXOJUTHCA HMJIH pac-
XOAUTHCA?

Puc. 128

26.22. Tlepea MIOCKHM 3eDKAJIOM «IIOCTaBbTe» JIATHHCKYIO OYE-
By R. Yro OymeTr BHAHO B 3epKaie?

26.23. Ilpeamer Haxoaurca Ha paccrodEud 30 €M OT MIOCKOTO
sepkana. KakoBo paccrosgsHue MeXxIy IpeJMeToM H ero uaobpaxeHH-
eM?

26.24. Jlyuy cpera najaeT Ha IUIOCKOe 3epKaso moj yriaom 45°
K €ro moBepxHocTH. YeMy paBeH yroJ Me:KAYy OAJalONHM JIYIOM H
OTPaXKeHHBbIM?

26.25. Kak maMeHHTCA pAacCTOAHME MEKIY CBedoil um ee mu3obpa-
SKeHHeM B IJIOCKOM 3epKajie, eCJIH CBeYy OTOABHHYTH NAJNBIIE OT
sepkana ga 10 cm?

26.26. Iloctpoiite mzobpakeHue cperAmuxcs todek A, B, C B
ILJIOCKOM 3epkaJgie (puc. 129).

— f—

A'.__‘ :I._.; +—

Puc. 129
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26.27. IlocTpoiiTe uzobpaskenne npeamera AB B IJIOCKOM 3epKa-
ne (puc. 130).

5 :

Puc. 130

== ] Bropo# ypoBeHb

26.28. HHorza MOXHO BHAETH, KaK CKBO3b TY4YH NPOOHBAIOTCAH «JIYIH
cera» (puc. 131). Yro Mbr BuauM npu 9ToM Ha camom jene? Jleitctea-
TeJILHO JIM MOMXHO VBHJETE CO CTOPOHBI ITYUOK CBETOBBIX Jiyueii?

Puc. 131

26.29. Jlyu cBeTa mafaeTr HA IJI0CKOe 3epKano. Bo CKoJIbKO pa3 yroJ
MeXRIY MAJAOIIMM JIYYOM W OTPa)KeHHBIM GoJbllle yriia najgenua?

26.30. BecnomuuTe caosa w3 ckaskd A, C. Ilymruna:

CeeTr Moi1, 3epKajble! cKaKu
Ja BCIO npaBay JA0JIOMKH...

JeiicTBUTEIEHO JH H300paskeHHe B 3epHKaJiblle B TOYHOCTH COOT-
BeTCTBYET OPHTHHAIY?

26.31. B 1816 rogy B Amrmuu Oblia m3oOpeTeHa OIHA OYEHbL HH-
TepecHasd ONTHYECKAsd HIPYyIIKa. Yepes mapy Jer ee ¢ BOCXMILNEHHEM
serperusin B Poccun, a 6acHonucer; A. MiaMalinoB Tak HamMcasa O He:

CMOTPIO — ¥ UTO ¢ B MOUX riasax?
B ¢urypax passHbeix ¥ 3Be3gax
Candupel, AXOHTEI, TONIA3H],

W mayMpyawl, ¥ anamMassbl,

H ameTHCTEI, H JKEMYYT,

U nepiaaMyTp — BCe BHKY BApPYT!

D—Tenpenmredn, 8 xa. 9. 2 129



JIume caenaio pykoil ABM)KeHbe —
H HOBOE B rIazax sBJeHbe!

O kaxoit urpymke uzger peus? Ha kakoM (PH3WYECKOM ABICHHH
OCHOBAaHO ee jeficTue?

26.32. Yo MBI yBHAEaH Obl BOKPYT, €cJu Obl BCe IPeAMeTHl BAPYT
CTAJH OTPa’KaTh CBET HE PACCESIHHO, 4 3€pPKaJbHO?

26.33. [Touemy mJIOCKOe 3ePKAJO TepeJaeT TOYHOe M300paseHue
npeameTa?

26.34. Yem oTsi4aeTcA OTPAXKeHHUe CBeTa OT:
a) MJIOCKOrO 3epKaJa;

6) benoit bymarm;

B) uepHOH bymaru?

26.35. MoxxHO 1M YBHETH NMOBEPXHOCTE HAeaJbHOr0 3eprana?

26.36. Ecin mpmKacaioTcd NAJbOeM K [JIOCKOMY CTeKJIAHHOMY
8epKany B JIO0O0M MeCTe ero MOBEPXHOCTH, TO MEMIY HANBIEM H ero
nsobpaxkesuem Oyner HeKoTOopoe paccrosHue. ITouemy?

26.37. Ucnonwaysa puc. 132, o6bsacHUTE mOCTpOeHHe H3o0paske-
HHUSA TOYKH B 3epKaJe.

Puc. 132

26.38. Kaxoii ¢pu3uyecKuil CMBIC 3aJI03KeH B PYCCKYIO IIOCJOBH-
Iy: 4TO HA 3epPKaJjIO NeHATh, KOJIH poixa r{puna?

26.39. Yron Meskay nmagaomyaM JYyYOM ¥ IJIOCKHM 3epKajioM pa-
BEH YIUIy MeXXIy NafaioluM Jy4oM H OTpakeHHBIM. UeMy paBeH
yroa nanesHus?

26.40. Ha miockoe 3epKano mafamoT ABa Jy4da, YOI MemxaAy KOTo-
peimu 20°. Hailinure yroa MeKAy OTpPa’KeHHBIMH Jy4YaMMu.

26.41. Yron nazeHHWs JIyda HA 3epKAJbHYK MNOBepxHocTh 40°.
Yemy paBeH yros MexJy HaJalOMM U OTPAXKEeHHBIM JydaMmu?

26.42. Vroa MexAy NaAalOIMM H OTPa’KeHHBIM jayuamu 46°.
Yemy paBeH yroJ HajeHUs Jy4a HA 3ePKATLHYI MOBEPXHOCTh?
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26.43. CeeToBBIe JIyUM OT JaMIlkl A NajaloT Ha ILUIOCKOe 3ePKaJo
(puc. 133). He uaMepsAA yrjios, HadyepTHTe OTPa’KeHHBIE OT 3epKaja

JIY4H.
<

NN

Puc. 133

26.44. IloctpoiiTe n3obpakeHne cBeTAMEHCA TOYKH S B IIJIOCKOM
sepkane (puc. 134) u onpegenuTe 00JaCTh BHACHUS ITOH TOYKH B
sepkalne.

S ¥

Puc. 134

26.45. IlocTpoiiTe n30obpaKeHAA CBETAIUXCA ToYeK A U B B mwio-
CKOM 3epKaJie U onpejenure obiaacTb, U3 KOTOPOIl MOXHO BHIeTh 0ba
u3obpaxkeaus (puc. 135).

B %
ALy

Puc. 135

26.46. M3 kakux TOYeK mpocTpaHCTBa kKapanjgam GyneT BHIEH B
IJIOCKOM 3epKaJjie NOJHOCTHIo (puc. 136)?

A

Puc. 136

5% LEY]



26.47. Kakue meuaTHble OyKBhl andaBuTa He M3MEHAIOTCH IPH
oTpaykeHHH B 3epkaie? Yro obmero y atux 6yxs? IlposepsTe oTBET
¢ IIOMOIIBIO 3epKaJa.

26.48. PexnaMHBIe HaAlUCU HAJ BXOAOM B MArasmH OTDAasKaioT-
C B 3€DKAJBHONW BUTPMHE HA IIPOTHBOIOJOMXHOH CTODOHE VIIMIIELL.
Kaxkue m3 npuBeeHHLIX OYKB He HM3MEHSAIOT CBOEro BHIA BCJIel-
creue orpaxenusa: A, B, B, II, E, #, U, K,JI, M, H, 0O, II,C, T, V¥,
D, X7

=l TpeTuin yposeHb

26.49. Yenosex, crosmuii Ha Gepery osepa, BHAMT Ha TJIAfKOIH
MOBEPXHOCTH BoALl HaoOpaskenue Connna. Kak G6yner mepemeniathes
aro usobpakeHHe IIpU yAaJeHHH YeJOoBeKa oT oszepa?

26.50. B AcHYO JIYHHYIO HOYb HA MOBEPXHOCTH 03€Pa HJIHM MODSA
MOXXHO JI000BaATHCA CBepKAalOMiell JyHHOH nopoxxkou (puc. 137).
O6bacHEuTe, Kak oHA 0Opasyercd. MoxHO a1 HabI0AaTh JYHHYIO J0-
POKKY Ha HIealbHO IVIAJKOH, CIOKOHHOH mosepxHocTH Boabl? Ilo-
JyeMy AOPOXKKa Bcerja HanpasJieHa Ha HaGawopatena?

Puc. 137

26.51. Kak usMeHsaTca pasMephl Bammero u3o6paskeHHs B BHCA-
[[eM Ha CTeHe ILJOCKOM 3epKaje, ecJii OTOHTH OT 3epKana manbire?
3aKPBITH YACTE 3epKaa?

26.52. Kax Hy:XHO pacHOJIOKHTH IJIOCKOE 3epPKasio, 4To0Ll KaTs-
MMMCA 110 CTOJY INADMK KAa3aJIcA B 3epKaje MOJHMMAIOIIMMCH Bep-
THKaJbHO BBEpX?

26.53. Ilepen Bamu dororpadua yaunel (puc. 138). ITo kaxkum
NPA3HAKAM MOYKHO OIIPEJEsHTH, YTO 3TO HEe <«3epKajbHoe» m3obpa-
smeHue?
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Puc. 138

26.54. BepinuHaMM 4YeTHIDEXYIOJbLHHUKA HABJAIOTCH JIBe TOYKH
1 ux H3o0pa’keHHd B IJIOCKOM 3epKaje. MoKeT M 9TOT UeThIpex-
YIOJIbHUK OBITH:

a) KBaZApaToMm;

6) HepaBHOOeIpeHHOM Tpanelye;

B) pomboMm ¢ yraom 60°?

26.55. Ha raxoif yros nmoBepHeTCA JIy4 TOCJIE OTPAYKEHUHA OT ABYX
3epKaJl, IOCTABJIEHHEIX IIOJ MpAMBIM yriaoMm (puc. 139)7

Puc. 139

26.56. TTocraspTe nBa 3epKaja MOJA YrJiaoM Apyr K apyry. Ilome-
CTHTe MeXJy HUMH KakoH-Hubyasr HeOodbmION mpenMeT (KapaHIall,
pyuKy Hau cBeuky). Cronbko maobpakeHuil aroro npeaMera BHAHO
B sepkajax?

@ 26.57. YrpoM cosHewYHEIe Jy4H magaior mox yraom 10° x ropu-
30HTY. Kak Hajo pasMecTUTh IJIOCKOE 3€PKAaJio, Y4To0BI OTpakeHHbIe
JIyYHE OCBETHJIM JHO INIy0oKOoro xKoJsoxua?

26.58. ManpuHK OCBETHJI COJHEYHBHIM 3aHUHKOM JHO TayDOKOro
KOJIOAA, Aep:Ka sepKaibile mon yrioMm 60° k ropusorTy. Ilog Kakum
YIJIOM K FOPH3OHTY HAJAI0T COJHEYHBIE JIYydu?

133



26.59. Manpuuk BUAUT B HeOOJABIIOH JyiKe M3oOparkeHHe (oHA-
pa A (puc. 140). I'zne pacnonosxena ata ay:xa? Haueprure xop aydeit,
KOTOpBIE IOCJIe OTPAKEeHHUA NONaJaloT B IJ1a3a MaJbuHKy.

Puc. 140

Kpenkue opeLuku

26.60. Ha nuiockoe sepkajio mafaeT CXOAAIIUICA TMYYOK CBeTa
(puc. 141). CuenaiiTe pUCYHOK B T€TPaAM M IIOCTPOIITe X0/ Jyueil mo-
cJle OTPa’keHUA OT 3epKRaJa.

N0
[ \ \ JIL 7
NN [ 1/}
! 7
N
I AL A7 L2
[_._%__... .a,\_\:‘n‘}(qt_...!. *
Puc. 141

26.61. 'ne Hago noBecuTh Ha CTeHKY AB He6GOIBIIOE IOCKOE 3ep-
Kaso, 4To6sl u3 Touku C MOKHO OBLIIO YBUAETH B 3€PKAJe YroJ KOM-
HaTel D (puc. 142)? HauepruTe X041 Jiydei.

B | |
G T
_____ |—*C— |
| S
|1
A ' - - D
Puc. 142

26.62. Hanumure HeCKOJBKO CJIOB, KOTOPEIE He OVAYT U3MEHATh-
cA BCJIEJCTBHE OTpa)keHH#A OT IJIOCKOTO 3epKaJja.

@ 26.63. OnpenenuTe ¢ MOMOLILIO HOCTPOCHHU A, KVid HYKHO HAIIpa-
BUTH Jy4 U3 TOuKH A (puc. 143), uToOBl mocie ABYX OTpasKeHHH B
3epKaJie OH IIONaJ B TOYKY B.
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Puc. 143

26.64. IIa sepxana (pumc. 144) B3aMMHO IepONeHAHKYISPHEL
Cronbko m3obpaxkenuil Touku A nawpoT a4 3eprana? IlocTpoiiTe aTu
uzobparkeHud.

Puc. 144

26.65. YenoBek BHAUT cBoe HM3oOpakeHue, NOJIYYEHHOE C IIOMO-
MILI0 JBYVX BEeDTHKAJBHBIX 3€DPKAJ, PACIOJOMEeHHBIX IO IIPAMBIM
yriaoMm. YesroBeK IOAHMMAET IpaByio PYKY. Kakyio pyRY «TOJHUMET»
ero usobpaskenmne?

26.66. Kax pacmoJo:XuTh B KOMHATEe JBa 3epkaja, 4To0bl YeJso-
BEK MOI' YBH/eTh cBOe M300parkeHHe, HAXOAACEH B JIIODOM TOUKe KOM-
HATEI?

26.67. Cronpko uzobpakeHuii cBeTALeHCA TOYKH A TalOT 3epKa-
aga (puc. 145, a, 6)? IlocTpoiiTe 211 U300parkKeHns.

A 1200 A

Puc. 145

26.68. Kak ¢ nOMOI[bIO IBYX 3€PKAJ MOJYYHUTH BeCKOHEYHO G0JIb-
Imoe 4Yues0 u3o0paXkeHuit ogHOro npeamera?

26.69. Kak ciaeayeTr pacno/ioKHTh TOYKY W JBa 3epKaJa, 4TOOHI
TOYKA W ee H300pakeHue HaXOJHUJINCh B BePLIHHAX:

a) Keanpara;

6) paBHOCTOPOHHEr'O TPEYIroJbHUKA?
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26.70. B kaneiifockone noayyaior ysop (pmec. 146) ¢ momomsio
AByx sepkat. Kak pacnososxensl otu seprana?

Puc. 146

26.71. Baza crouT Ha ILTIOCKOM 3epKaie (puc. 147). IIpu BKaove-
HHH TOYEYHOI'0 HCTOYHHWKA CBETA HA CTeHe MOABJIAeTCA ABOWHAA TeHb
Basbl, OOBACHUTE 9TO ABJEHHE C IOMOIILIO TOCTPOEHHU,

Fe)
Crena

Puc. 147

Crexsio npuBoauT Hac upes ONTHKY K ceMy,
ITporuas riay6oKyio HeBeJeHHA TEMY!
IlpenomiieHHEIX JyUeii Tpeesbl B HEM HeJOMKHEI,
IlocTaBaeHsl TBOPIEM; ADYIHE HeBO3MOYKHEL.

M. B. Jlomounocos

27. NPENIOMJIEHME CBETA

YCTHASA PASMUHKA

27.1. Kax onpeaensioT yroJ npejoMieHudA?

27.2. JIyu cBera njeT u3 Bo3ayXa B BoAy. Kakoit yron 6onbine —
yroJ majeHud MK yroJa npenomieHusa? MaMmMeHHTCA JH OTBeT, eCJu
JAVY UIeT U3 BOALI B BO3AYX?

27.3. KakHe npuMepsl TIPEJOMIEHHA CBETa BhI MoOMeTe HabIio-
math y cebs moma?

27.4. Yron nageHuss ay4a M3 BO3AyXa B cTekao pasen 0°, Yemy
paBeH yToJ npejomieHusa?
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27.5. B kaxkoM caydae yroJi OpejoMJIeHUsA CBeTa MeHBIe yIJja Ia-
meHusA?

27.6. B KakoMm cJiyuae yroJi npejoMIeHHs cBeTa GoJble yria mna-
NEeHus?

27.7. Ilpun Kakux YCJIOBHAX yroJ HpeJioMJIeHUA paBeH Yyriay ma-
neHusa?

27.8. Korga ceeToBO# JIy4 majaeT M3 BO3AYXa HA IMOBEPXHOCTH
CTEKJIa, OH HCILITEIBAET OTpaykeHHe M npenomiaenue. Ha raxom u3
pucyHKOB (puc. 148, @—2) npaBUILHO TOKA3AHLI OTPAXKEHHLIH H

S N S S
SEEEE T

F4

Puc. 148

27.9. CBeToBO JIy4, KOTOpHIH TagaeT CHH3Y Ha NOBEPXHOCTh
BOJABI, HCILITHIBAET OTpaskeHWe M npenomienue. Ha kakom u3 pu-
cyHKOB (pHc. 149, a—2) npaBUIBLHO MOKAa3aHBI OTPAMEHHBIH U mpe-
JIOMJIEHHBIN Jydu?

]

Puc. 149

27.10. Ha puc. 150 mzobpakeH0 IpeJOMJIEHHe Jiyya CBeTa Ha Ir'pa-
Hune ABVX cpea. OTMeThLTe YIVIBI HAJAEHUA H IIPEJOMJEHUA.

Puc. 150

27.11. Ceer mepexoauT M3 Bo3ayxa B Boay. CpenaiiTe pHUCYHOK,
MOKAXKUTE XOJ JIy4a, VIVl MaJeHus U [IPeJoMJIeHH .
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27.12. CeeT nepexoAMT M3 Macja B Bosayx. CpenaiiTe pHCYHOK,
MOKAKATe XOJ JIy4a, YIJIbl HaJeHUA U IpeJOMIeHHs.

==l | Bropon ypoBeHb

27.13. Ilouemy ualiHas JIOKKA, MOCTABJCHHAA B YAIIKY C BOJOII,
KayKeTcda HaJIOMJIeHHOH?

27.14. Tlouemy u306paskeHUA IpPEAMETOB, TOJIydaeMBle TPH OT-
PaeHHH MX B BOJe, KasKyTCA MeHee APDKHMH, YeM CaMH NpeIMeThl
(puc. 151)?

Puc. 151

27.15. Yrou MexAy OTPa)keHHBIM M MPeJOMJIEHHBIM Jyuamu 110°,
YeMy paBHA CYMMAa YIJIOB MAAEHHUS U IpPeIOMIeHHA?

27.16. JIyu cBera najgaerT Ha [JIOCKYI0 TPAHHMIY pasfena ABYX
cpen. Yroa nagenus paseH 60°, a yroa MexIy OTPakeHHBIM M Ipe-
JomJeHHBIM ayuamu — 80°, Yemy paBeH yroJ npejaoMiaeHnsn?

27.17. Ha pHe uamku geskut MoHera. [loueMy aTa MOHeTa «IIpH-

NoAHUMAETCH», KOrjJa B YalIKy HaJamBaioT Boxy (puc. 152, a, 0)?
OBocHyiiTe CBOil OTBET C IIOMOINBIO CXEMATHIECKOTO PUCYHKA.

Puc. 152
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27.18. Kaxkoit ¢uanueckuit CMBICI CONEPKHUTCA B PYCCKOM MOCIO-
BUIe: He 3HaA GpoAy, He cyiica B Bomy?

27.19. Eciiu noBepXHOCTb BOJABI HE COBCEM CIIOKOHHAas, TO Npea-
MeThI, JIeKalie Ha AHe, KaxyTcsa Kosebmomumuca. O6bacHUTE TO
sIBJIEHUE.

27.20. Ha oKOHHOE CTEeKJIO IMagaloT ABa Jy4a, YroJ MemKAy KOTo-
peivmu 40°, KakuM cTaHET yros MexJy JIydaMH IIocje TOTO, KaK OHH
NMPOHAYT CKBO3bL CTEKIO?

27.21. Yro mMoxerT OBITH CKPHITO 3a HeNpPO3PAYHBEIM 3KDPAHOM,
ecJIM CBeTOBBIE JIyYM M3MEeHAIT HANpAaBJeHHe, KaK IIOKa3aHo Ha
puc. 1537

=l TpeTun ypoBeHb

@ 27.22. O6pAcHEUTEe ¢ MOMOMIBI0 CXeMATHYeCKOro PHCYHKAa, moue-
My IIpH B3rJsjie CBepXy Iyy0MHa o3epa KasKeTcs MeHbIIeH, 4eM OHa
ecTh HA CAMOM JeJie.

27.23. BomoJsia3 M3-TIO[ BOALI CMOTPHUT Ha NTHUIY, TAPANLYI0 BOIM-
34 [OBEPXHOCTH BOABI. ByaeT nu NTHIA KasaTbed eMmy OJyviie Hiax
Alasiblle, 4eM OHA HAXOAMTCH HA caMoM jeine?

27.24. TloueMy B SICHYIO IIOTOJYy PAHO YTPOM OTDAa;KE€HHBIH OT
IIOBePXHOCTH CIIOKOHHOM BOABI COJHEYHBIH CBeT CIENUT IJiasa, a
aHeM — HeT?

27.25. TloyeMy B SICHYIO MOTOAY PAHO YTPOM IIOJ BOAOH eIle TeM-
HO, XOTH COJIHIIE YK€ IOAHAIOCH?

27.26. Yron majeHHd Y3KOro Ny4dKa cBeTa Ha IMOBEPXHOCTBH MUJ-
Kocti pasen 60°, a yros npenomiuenus — 45°, Ilox kakuM yriom k
OPM30HTY CJIeAyeT PASMECTHTh B MHJAKOCTH ILIOCKOE 3epKalio, YTOo-
651 OTpazKeHHBIH MYYOK BOIBPATHICHA K HCTOYHUKY cBeTa?

27.27. Ecaiv mMocMOTpPeThs BJOJbL NAJOYKH, NOrpYeHHOU B BOIY,
majouKa NokKaskercAa uanomanHoi. B kakymo cropoHy? IIposepbre
CBOe HNpeiIlOIOKeHHe Ha OlbiTe H 0OBACHHATE SABJEeHHE, CeJlaB cXe-
MaTHYeCKHH DHCYHOK, MOKA3LIBAIOIIMI X0 JTydeit,

27.28. Bel paccMaTpuBaeTe HaANHCh Ha OyMare CKBO3b TOJICTYIO
CTeKJIAHHYI0 IIAacTHHKY (puc. 154). Byaer i TeKCT KasaTbecAd BaM
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OaMiKe MNIM Jajblle, YeM OH ecTh Ha camoMm xere? OGocHyiiTe cBOM
OTBET C IIOMONIbI0 CXEeMATHYECKOr'0 PUCYHKA.

Puc. 154

27.29. HapucyiiTe AaJbHEHIIAHA X0/ CBETOBOTO JIy4a, KOTOPHKIH naja-
€T Ha DOKOBYIO MOBEPXHOCTD «BO3JYIIHON NPHU3MEI» B Boje (puc. 155).

Puc. 155

27.30. ITocTpoiiTe fanbHERIIMIA X0 CBETOBLIX Ty4eif, KOTOpPbIe I1a-
JaI0T Ha NOBEPXHOCTHL CTEKJIAHHOrO nosynuiauegpa (puc. 156, a, 0).
Iloxaxure Kak oTpaskeHHLIE, TAK W IPeJOMJIeHHEIE JTYUH.

a ]
Puc. 156
@ 27.31. JIyu cBeTa majaeT Ha TOJICTOe BUTPHHHOE cTeKo. Jlokaku-

Te, YTO II0CJIe IPOXOXKACHHUSA CKBO3b CTEKJIO HAIPaBJIeHHe Jyda He H3-
MeHseTcHA. A 4To uameHaerca?

Kpenkue opeLiku

27.32. TondeHOE CTEKJO HENPO3PAYHO, HO €CJH ero 3aJHuTh BO-
Jl0i, OHO CTAHOBHUTCS NPO3padHEIM. Kakue BBIBOJALI MOKHO CHEJATH
Hu3 aToro (akTa 0 cBOMCTBAX BOAHI U cTekya?

@ 27.33. [IpaBHJILHO JIA YTBEDKJEHUE: CBETOBBIE JIYYM B BO3AVXE
TMIPAMOJTHHENHEI?
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@ 27.34. B :XapKuX NYCTHIHAX HHOrAA HAOMIOAAIOT MHDAaXM: BRaje-
Ke «BO3HHKAeT» MOBEPXHOCTE BogoeMa. KakuMu (GH3HYECKHUMH ABJIe-
HUAMH 00YCIOBIEH Takoi mupax?

Ot muxpoba o BeesneHHOM — KPATKHM TYTh,
Hazo B IMH3EI AL IPYTHE 3aTTAHYTh!

9. I'. Bpamyma

28. JINH3bI

o | =

|
—+
d

~h | =

MNpumep pelwleHns 3aaaym

IMocrpoiite usobpaskeHne TOYKH A, Jekameid Ha IJIABHOHW omThde-
CKOif ocu cobmparomeii tuH3H (puc, 157).

Puc. 157

Pemenue, Bee nyum, KoTophle 00LIYHO MCIOJAB3YIOT JULA IOCTPOE-
HUS N300pakeHns, B JAHHOM CJIy4ae COBIAAAIOT C IJIABHOM ONTHYECKON
oChI0 JHMH3bI., BOCNOJB3YEMCA TMOITOMY IIPOM3BOJIbHBIM JIYUOM, IpOBe-
JIeHHBIM U3 TOUYKH A K nuH3e, [TocTpouM mapayienbHBIA eMy JIyd, Ipo-
KOAAIIHI uepes neHTp JuH3bl. [loc/e NpoxoK/IeHuA Yepes JUH3Y 9TOT U
IpeJIOMJIEHHBIH JIyYH NepecekyTcs B (HOKaNbHOM mIockocTH (puc. 158).
ITpomomxas NPeJOMJEHHBIH JIyd A0 TepecedeHHs C PJIABHOM ONTHYE-
CKOIi OCBIO JIMH3bI, HAXOAUM H300pakeHne TOYKA A — TOUKY A,.

|
1

bos L L | |

T
f_ -
|

T T
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SNNEEEEAANEEEEEN

Puc. 158

s

Mo:KHO pelIuTh 3aJady APYIHM CIOCODOM: «IIOCTABMThL» B TOY-
Ke A BepTHKaJpHYW cTpeaky. IlocTpous u3oOpaskeHHe BepXYIIKH
DTOH CTPENKH, Bbl JIETKO Haiiere u u300paxceHHe TOUuK: A.
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YCTHAA PASMUHKA

28.1. Ha kakoMm (H3HYECKOM HABJIEHUH OCHOBAHO JeHCTBHE
JAH3bI?

28.2, Kak Ha OLIyOb OTJIMYHTH COOMDPAIOIIYI0 JHH3Y OT PACCeH-
BamoIei?

28.3. Kanuia Boabl Ha crose aeiictByer kak aun3a. Cobupaomas
9TO JNMH3a MJIM PACCeHBAIOLIAAT

28.4. Ha puc. 159 moxasasbl CTEKJIAHHBIE JIMH3bI, PACIIOIOMKEH-
HBIe B Bo3/lyxe. Kakue M3 9THX JIMH3 ABIAIOTCHA cOOMpAaIONIHME?

a (1] a 2 a
Puc. 159

28.5. Ha puc. 160 noxasassl BO3IYIIHLIE JHH3EL B cTekJe. Kaxkue
M3 9TUX JIMH3 ABJIAITCA cobuparomumu?

Puc. 160

28.6. YeM oTnMUaeTCA MHMMOE M300paskeHue oT AeHCTBUTeIbHOro?

28.7. Xon KakUX ABYX Jydeil UCHOJb3YIOT 0OBIYHO AJIA MOCTPOE-
HHMA M300paKeHns, TaBaeMoro JHH30H?

28.8. Kakue pusnyecKue BeJIMINHBI CBA3LIBAET (DOPMYJIa TOHKOM
JIMH3EI?

=" | MNepBbiii ypoBeHb

28.9, ITouemy BRIMyKIAS CTEKJSHHAA JMH3A ABJIfeTca cobupaio-
mei?

28.10. [Touemy BOrHyTas CTEeKJAHHAS JHH3A ABIACTCA PACCEH-
BaroIIe?

28.11. Ha kakom paccTossHUM OT co0uparoImeil THH3BI HAJO NMOMe-
CTHUTB IpeaMeT, 4ToOBI ero naobpaxeHue ObLIO JeiiCTBUTEIbHEIM?

28.12. MOHO M HOJYYHTh MHHMOE H300paskeHHe C TIOMOINBIO
cobupariei JHH3LI? paccerdBaroniell JTUH3LI?

28.13. Kakoe usobpaskeEne — zeiicTBUTeNbHOE MJIM MHUMOE —
MOHO HabmwogaTes Ha akpaHe?
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28.14. MoKHO M II0 XapaKTepHuCTHKAM H300pasKeHus, MOoIydeH-
HOTO C IIOMOIIBIO JMH3EI, ONPEJeUTE, KaKas 9TO JUH3a — cobupaio-
mas MM pacceuBaroian’?

28.15. Ceersmasca Touka pacroyioxxeHa B (oxyce cobuparomeit
aunss. I'me HaxoauTes uaobpasKeHne 9TOH TOYKH?

28.16. Ha puc. 161 uzobpaxeHo MOJ0KeHMe coDMpAarolIed JTHHIEI
¥ ee raaBHOH onTHueckoi ocu. Kakoii u3 Tpex syuel, usobpasken-
HBIX HA PHCYHKE INTPHXOBLIMH JHHHAMH, ABJAETCHA NPOAOJIKEHHEM
CBeTOBOro Jyua I mocsie npejoMiIeHus B JuH3e?

b
1 N _»
—_—
45,
YV e
Puc. 161

28.17. Ha puc. 162 uzobpa’keno MOJOMKEHHe paccedBaloIei JIuH-
3bl M ee IJIABHOH onTHYecKoil ocd. Kaxkoi u3 Tpex mydeil, m300pa-
JKeHHBIX Ha PHCYHKE IITPHXOBBIMH JIMHMAMH, ABJIAETCA OPOOOJE-
HHEM CBETOBOI'O JIyda 1 mocae npejoMJaeHHA B nuH3e?

2 .
1 Y. -7

e = - »— -
<3
'#\\

A =

Puc. 162

28.18. Ha puc. 163 usobpaskensl cobupainias JMH3a, ee TIaBHadz
onTAYecKad och M Jy4u, magaomue Ha JuH3y. IlocTpoiiTe ganbHE-
MIHH X0A Jydei.

Puc. 163

28.19. Ha puc. 164 m3obpaskeHsl pacceHBaolas JUH34, ee Ias-
Has ONTHYeCKad OCh M Iy4H, majalonue Ha JuH3Y. [locTpoiiTe naab-
HeHIIui X0k JIy4ei.

ﬁor«ilo.vﬁlo}

Puc, 164
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28.20. Onruueckas cuna guH3bl 5 aurp. Kakas aTo auH3a — co-
fuparomas uan paccenBawman? Haiinure ee GoxycHOe paccTodgHue.

28.21. OnTuveckasn cuia JuH3bl —4 aorp. Kakas ato nmH3a — co-
6upalomaa uaH paccenBaroman? Halizurte ee doxkycHOe paccTosHue,

28.22. Kakyio ONTHYECKYIO CUJIY MMeeT cobupalomas JuH3a, do-
KyCHOe paccroaHue koropoi 10 cm?

28.23. Kakymo OOTHYECKYIO CHJY MMeeT pacceMBalollasd JWH3a,
(oxychl KOTOPOI HaxoAATCH HA paccToaHUHM 12,5 cM OT aAUH3BI?

== | Bropoi ypoBeHb

28.24. TloyeMy caj WIH OTOPOJ JYYIIe BCEro MOJHUBATE DAHHHM
yrpom?

28.25. Vkaxxure, Kakue JHH3H (puc. 165) menpuroausl ana mo-
JIyYeHUS AeHCTBUTENbHBIX M300paKeHuil IpeJMeToB.

1) ))

4 2 3 4 5 6
Puc. 165

28.26. [TonpobyiiTe OOBACHUTL CMBICT CTHXOTBODHBIX CTDOK
9. I'. BparyTsi:

Ot Mukpoba 10 BeeleHHOW — KpaTKHUM OVTh,
Hazno B ITMH3BI JUIIL APYTHe 3aTIAHYTE!

28.27. [laiiTe XapaKTepHCTHKY U300pakeHU MIpeAMeTa, PAcioio-
JKEHHOrO 3a NBOMHEIM (hoKYCOM coOHpalomeil THH3E,

28.28. [laiiTe XxapaKTepHUCTHKY M300pakeHusA IpeaMeTa, HaXosd-
mierocAa MeXIay (POKYCOM M JIBOMHBIM (DOKYCOM COOMpAOIIeld JHH3BL.

28.29. Taiite xapaKTePHUCTUKY M300paskeHHd NpeaMeTa, HAXOAA-
merocsa Mexay cobuparomei TMH30i 1 ee GOKYCOM.

28.30. ITocrpoiiTe msolparkenHre CTPeNKH B cobupalonieit JUH3e
(puc. 166). OxapakrepusyiiTe moJyYeHHOE U300PAKEHHE.

- !

oF~ F lo

Puc. 166

28.31. IlocrpoiiTe n3obparkeHue CTPEJIKHU B PACCEMBAIOIIEH JMH3E
(puc. 167). OxapaxkTepuayiiTe NOTyYeHHOe N300paXKeHNe,
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Puc. 167

28.32. IlocTpoiiTe wm300paskeHue [JaHHOH CTpPeJKH B JIHH3E
(puc. 168). OxapakTepuayiiTe moJydYyeHHOe M300pasKeHHe.

- 1
F‘LO

Puc. 168

28.33. Ha puc. 169 noxasaus! riaBHad onTudeckad och MN auH-
3el, mpeaMer AB u ero usobpaskeHue A,B,. Onpegenure rpadbudecKn
MMOJ0KeHHe ONTHYECKOro NeHTpa ¥ (DOKYCOB JIMHBHI.

A

Puc. 169

28.34. Kakasa nuH3a MOMeT [JaBATh YBeJHYeHHOE JeiCTBHTeNb-
Hoe maobpaxenue? Ilpu kakom ycaosuu? IlocTpoiiTe cOOTBETCTBYIO-
miee usobpakeHue,

28.35. Kakasa 1uH3a MOYKeT [aBATh YMeHBIIEHHOE JeiiCTBHTeNb-
Hoe n3obpaxenue? Ilpu xakom yerouu? Ilocrpoiite cooTseTeTByIO-
mee u3obpakeHue.

28.36. Kakasa THH3a MOXKeT ZaBaTh YBeJIUYEHHOe MEUMOe U300pa-
xenue? IIpn xaxom ycaoeun? ITocrpoiite coorBercTByIONEe H300pa-
JKEeHHe.

28.37. Ha puc. 170 noxasaHBI Jy4Yd, KOTOPEIE BEIXOAAT M3 OJHOMH
cBeTAmeHcsa TOYKU A U IPOXOAAT ueped cobupaioniyio aun3ay. Iloka-
KHUTe JanbHeHIui xox ayuent 2 u 4.

1
A

Puc. 170
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28.38. Cobuparoniyio THH3Y ¢ QOKYCHEIM paccrosHueM F pasme-
cTUIH Ha paccTosHUU 4F or maMnbl. Ha KakoM pACCTOAHUH OT JIHH-
3Bl HAZI0 IIOMECTHUTH 3KPaH, 4TOOBI NMOJYYHTH HAa HeM H300parkeHHe
mamner? JlafiTe xapakTepucTHKY u300pakeHns. Pemnre sagauy, uc-
n0ab3yA (DOPMYJY TOHKOH JIMH3BI.

28.39. 3axoKeHHYI0 cBedy mocTaBuian Ha paccrosiauu 30 cM or
cobuparomeil JuH3bl ¢ GOKyCcHbIM paccrodruem 10 cm. Ha rakom
PacCTOAHHH OT JIMH3BLI HAJO [IOMECTHThL 9KPaH, YT0OBI MOJYYUTH HA
HeM u3obpakeHue miaamenu ceeun? [laiiTe XxapakTepucTHKY mu3o0pa-
sxeHnA. Pemnre 3agauy, ucnone3ysa GopMysry TOHKOH JIMHBEL.

=8 TpeTun ypoBeHb

28.40. IIpeanoxuTre OpocToii cnocof HaMepeHHsa ONTHYECKOI CHIIbI
cobuparomeil THH3EIL.

28.41. Ha puc. 171 usoOpaskeHEl B paspes3e JHMH3bl, U3TOTOBJIEH-

HbIEé M3 OJHHAKOBOI'O CTEKJAa. ¥ KaKOoH JHH3EI OoJbinee (QOKYCHOE
paccrosaue? Y Kaxkod M3 HUX O0JbINe OoNTHYECKAadA cuja?

Puc. 171

28.42. Ha puc. 172 nzobpakeHsl B paspese JUH3bI, H3IrOTOBJIEH-
HEIE U3 OAWHAKOBOTO cTekJa. PoKychl KAKOH JTHUHBBI PACIIOJIOMKEHEI
Ommxe K Hen?

Puc. 172

28.43. MoskHO T pas3)Kedb KOCTEP ¢ TMOMOIIbI0 Jbaa?

@ 28.44. Beerga Jiu JIMH3BI ¢ BRINYKJIBIMH IOBEPXHOCTAMU — coOH-
parpolye, a JUH3bl ¢ BOTHYTBIMH IIOBEPXHOCTAMHE — pacceHBaioiiue?

28.45. [Ipu kakoM YCJIOBMH H300parkeHHe TpeaMeTa B cobmparo-
mei JuH3e nogydaercd MEEMbIM? MoMHO 1M BHAETH 9TO M30bpaske-
uue? chororpadupoBars? MOJYVUHTE HA 3KpaHe?

28.46. C moMoMmb0 KaKOH JUH3BI MOMKHO MOJYUYHTL HA SKpaHe
u3obpakeHne nuamMeHH cBeyu? Kaxk MaMeHHTCs 2TO H300parkeHuUe,
eCJIM TIOJIOBUHY JIMH3BI 3aKPLITh HEIIPO3PAYHEIM 3KpaHOM?

28.47. IIpy KaxkoM VCIOBHHM JHH3a € (DOKYCHBIM pACCTOH-
HueMm 10 cM MoKeT gaTe OpAMOe VBeJHYeHHOe M300pa)keHHe mpen-
meta? Kakum Gyger usobpaskeHue: IeHCTBUTENLHBIM X MHUMBIM?

146



28.48. Kax HAIO PaCHOJIOMKHUTE COOHPAIONIYIO JIUH3Y, YTOOB! YBH-
IeTh B Hell yBeJandeHHOe u3obpaskenue OyKks aTo#l cTpoku? IleiicTBu-
TeILHBIM WM MHUMBIM Gyjaer usoGpaskeHue?

28.49. Kaxum Oyaer mzobpakenue OYKB 9TOH CTPOKH, eCIH pac-
CMATPHBATh MX C I[IOMOINBLI) PACCEHBAIONIEH JHH3LI! NPAMBIM HIH
HQPEBEDHYTHM? YBEJIHYEHHBIM HJIN yMeHLIﬂEHHHM? MHHMBIM HJIH
JNefCTBATENEHEIM?

28.50. OnTryeckas cuna auH3el 4 aorp. Ha kakoMm paccToAHHUH
OT JIMH3BI CJIeAyeT IIOMEeCTHThL IpeJMeT, YTOOBI IMOJYYHUTE JeiicTBU-
TesbHOE M300pajkeHne IpeaMeTa B HATYPaJbHYI0 BeJUYUHY?

28.51. OupegenuTe ¢ TOMONIIbIO MOCTPOEHHS NOJIOKEHHE (POKYCOB
JIMH3EBI, €CJIM 3aJlaHa I'IaBHAA OITHYeCKAS OCh B XOI NPOM3BOJBHOTO
ayda (puc. 173).

Puc. 173

28.52. OnpepenuTe ¢ IOMOMILIO IOCTPOEHUA TOJIOKeHHE (POKYCOB
JIMH3BI, €CJIM 3aJ[aHA TJIABHASA ONTUYECKASs] OCh M XOJ TPOM3BOJBHOI'O
ayua (puc. 174).

Puc. 174

28.53. OnpejenuTe ¢ IOMOIBI MOCTPOEHHMS, TIJe HAXOAUTCHA
ONTHYECKHH IeHTD TOHKOI JUH3LEL U ee okycwl, ecau MN — raas-
HasA ONTHYECKAd OCh JUH3bI, A — CBeTAINAACA TOYKA, A, — ee u300-
paxkenue (pume. 175). Onpegemure BHA JNUH3BL (cobuparinas WIH
pacceHBawInas) ¥ THN u3obpaskeHua (IpAMoe WM IepeBepHYTOe,
yBeJIMYeHHOE MJIH YMEHBIIeHHOe, MHUMOEe HJIN JeHCTBHTEIbHOE).

L

WL dd
M — — N

Puc. 175
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28.54. Onpegenure NOCTpOEHHEM, Ijie HAXOAUTCA ONTHYECKHIH
[IEHTDP TOHKOH JHH3LI U ee (PoKychl, ecau MN — riaBHASA ONTHYE-
CKasg OCh JMH3bl, A — cBersamascsa To4Ka, A, — ee usodpakeHue
(puc. 176). OnpegenuTre BHA JHHILI (cOOHMpalolias HJIH PacCeHBAI0-
mas) ¥ THI u3o0payKeHusa (IpAMOe HJIH MepeBepHYTOe, YBeIUdeHHOe
MM YMEHBIIEHHOEe, MHMMOE HJIM AeHCTBHTEJIbHOE).

AT T
| | |
i il 1

M—— N

Puc. 176

28.55. OnpenennTe mOCTpDOEHHEM MOJIOXeHHe (DOKYCOB JIMH3HI,
ecau A — cBeTAIlasACcHA TO4YKa, A, — ee usobpaxenue, MN — ruas-
HAf ONTHYECKAA Och JUHSE (pue. 177).

13 A

1 O, 2 O N
Puc. 177

28.56. Onpenennre (oxycHoe paccTogHHe coOMparlled JMH3HI,
€CJTH IIpeIMeT HAXOAHUTCSA OT JMH3BI HA paccToAsHHHU 15 cM, a ero uaob-
paskeHue — Ha paccrosgsHuH 10 cM OT JHHSBI.

28.57. Ha xakoM paccTOAHMHM OT cobuparoieid JUHSH ¢ (QOKyc-
HEIM paccroaHueM 20 cM mojyuuTcsa H3oOparkeHHe IIpeaMeTa, ecu
paccTosiHMe MexJy mpeameroMm u guH30H 30 cm?

28.58. OnpenennTte GOKYCHOE PACCTOAHHE DACCEMBAIONIEH JTUH3HI,
ecJIH TIpeJMeT HAXOJHUTCS OT JUH3EI HA paccTogHUH 15 cM, a ero usob-
paskeHue — Ha paccTOAHUH 6 cM OT JMHSHI.

28.59. Onruyeckas cuiaa JuH3sl 2,5 antp. Ha kakux paccrosHu-
AX OT Hee HAJ0 TOMECTHTL JIAMITY ¥ 9KPaH, 4TOOBI IOJIYYATE HA 9Kpa-
He u3obpaskeHue, pa3zMepsl KOTOPOTO PABHEI PasMepaM JIaMIObI?

28.60. IToctpoitte B ymobHOM Macinrabe HaoOpaskeHHe IIpeJMera,
KOTOPBI pacmosioxked Ha paccrogsnu 10 ¢cM ot cobuparoineil JAH3HI €
onrTHUecKoi cunoit 5 auTp. Haiire xapakrepucTuky nzobpaykenus. IIpo-
BEpPbTE, BRINOJHAETCA JIM B 9TOM cJaydae (hopMysa TOHKOH JIMH3bI.

28.61. IlocTpoiite B yarobHOoM mMaciuTabe maobparkeHue npegMera,
KOTODEIHA pacmosoykeH Ha paccroaHum 20 cM oT paccerBaromei JTHH-
3Bl ¢ ONTHYECKOH cusoi —5 amrp. [laliTe xapakTepUCTHKY H3o0paxe-
gudA. IIpoBepbTe, BHIMOJHAETCS JM B 9TOM cJaydae GopMysaa TOHKOMH
JIMH3BL.
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Kpenkue opeLuku

28.62. JIunay nepeMelianT MeXJAy HeNOABH)KHBIMH jJaMno# JI 1
skpasoM J (puc. 178). Ha akpane obpasyercs msobpaskeHHe JaMIIbI
IIPH JBYX MOJOMEHUAX JNUH3BI. YeM oTIHuyaTcsa 5TH u3odpakeHusa?
Karxoso (porycHOe paccTosiHMe JIMHBEI, €CJH PACCTOAHHE MEKIY JIU-
HUAMH ceTKH 6 cM?

. 1\ [ 1] ' ﬁ__'"'__'__'____';,' »f«_[

JTJ,__LB ﬁ'l’LIB

Puc. 178

28.63. Mexay niaMeHeM CBeYHM BLICOTOHM 3 CM M CTEHOU CTaBAT
cobHpaInyo JHH3Y, KOTOpPaA JaeT Ha cTeHe H300pakeHHe ILIaMEeHH
BeICOTOX 6 cM. JINH3Y MOKHO Nepe/[BHHYTEL TAK, YTO HA CTEHE ONATH
byzmer ueTkoe m3obpakeEHe nuameHH. Kakyio BeicoTy Oyaer HMeTh
aTo maobpakenue?

28.64. Jlunza, cocroAmasa U3 [BYX CJOMKEHHBIX BIJIOTHYIO OJU-
HAKOBBEIX «IIOJIOBMHOK», JaeT Ha dKpaHe H3o0paskeHHe cBeTAllelcs
Toukn (puc. 179). Kak mamenurca wuszobpa)keHue, eCAU BEPXHIOK
«IOJIOBUHKY» JIMHB3BI [I€PEMeCTHTh HEeMHOI'0 BBEPX, & IPOMEXKYTOK
MEK/AY HNOJIOBHHKAMH 3aKPLITh IMOJOCKOH KaproHa?

Puc. 179

@ 28.65. Ha puc. 180 mokaszausl cTpenxa AB u ee m3obpakeHue
A B, B nunse. Haiiiure ¢ moMombi0 NOCTPOGHUS MOJIOXKEHUE JTUH3HI
u ee (hoKycoB.

Puc. 180
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IlocpencTBom riasa, a He rIa3oM
CmoTpeTh HA MED YMEeT pasyM.

V. Baeir

29. NMA3. ONTUYECKUE NPUBOPBI
YCTHASl PA3MUHKA

29.1. Kaxue yacTH riasa ob6pasyioT ONTHYECKYIO CHCTEMY?
29.2. Kakoe IpeMMYIECTBO JaeT 3peHHe ABYMA riasamu?

29.3. KaKk OTIUYUTE OYKH [AJIA AATBHO30PKHX JIOZEH OT OUKOB
A OJIM30PYKHUX JIogen?

29.4. B marasune «OnTuka» HMEIOTCS B NPOJAXKe TAKUe OUKH:
+2 purp, —0,5 goTp, —3 guTp, +2,5 anTp. Kakne HeocTaTKHU 3peHHA
HCIPABJIAIT 3TH OUKH?

29.5. Kakoii ontuuyeckuil npubop mo CBOEMY YCTPOHCTBY Hamubo-
Jlee TIOXOXK Ha TJIa3 yexoBera?

29.6. Yro ofuiero B CTpOEHHHM IJiasa M B ycTpoiicTBe (horoamnna-
para?

29.7. I3 KakHX ONTHYECKHUX BJEMEHTOB COCTOMUT MHKPOCKOMI?
29.8. 13 KaKHUX ONTHYECKHX 3JIEMEHTOB COCTOUT TeIecKOom?

29.9. JleiicTBUTEIBHOE WM MHUMOE H300paskeHue cosaaeT 00bex-
tuB oroannapara Ha GororneaKe?

29.10. Ha xkakoM «3KpaHes» coznaer uaobpaskenne Hamr rias? Ka-
KOe 3TO HEOGD&H{EHHQ p— neﬁcrsn‘renbuoe WK MHUMOe?

=1 MNepBbIN ypoBeHb

29.11. PaccMOTpHTe 3payk¥W CBOMX TJIa3 B IJIOCKOM 3epKaje MpH
MAaJIOM OCBellleHHH, a 3aTeM IpH CHuJbHOM. YT0 BBl 3amermiin? O0b-
AcHUTe HaOIIOnaeMoe.

29.12. XpycTajuK YeNOBEYECKOrO IJIa3a MOMKeT U3MEeHATh CBOK
kpuBH3Hy. [l14 4ero aTo Hy:KHO?

29.13. B xKakoM ciydae (GOKYCHOE pACCTOSAHHE XPYCTAIMKA 60Ib-
Ie: KOT/a Bbl YUTAETE KHUTY WM KOTJa CMOTPUTE TeleBusop?

29.14. Yro rakoe paccTodHHe HaWaydinero speEnsa? Yemy oHO
pasHO?

29.15. Kakoif He[0CTATOK 3PEHUA UCTIPABJIAIOT OUKH C PACCEHBAIO-
MMM JIHH3aMH?

29.16. Kakoit HeJoCcTaTOK 3PEHHUA MCHOPABIAIOT OYKHU ¢ cobBHpaio-
UMK JTUH3aM#A?

29.17. Mo:kHO /M B TeJECKON YBHIETh MYXY, CEBINYIO Ha 06bex-
THUB?
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29.18. CaMeIit mPOCTOI TEJNECKON MOYKHO MBTOTOBHTH M3 JBYX
suH3. U3 Kakux uMeHHO?

29.19. Kak Hajgo pacmoJIOKHTHL NIPeIMeT H Jyny, 4ToOBl BHAETH
yepes Hee yBelWdeHHOe m3obpakeHue aroro mpeamera? Kaxum Oy-
JleT 3TO U300paKeHHe — AeCTBUTENBHEIM MM MHUMBIM?

29.20. Yemy paBHO (DOKYCHOE paccTOSHHE JIYILI, KOTODas Aaer
YeTEIPEXKPATHOE VBeJIHYeHHe?

== | Bropo# ypoBeHb

29.21. Jlepska KapaHaml B pYKe, PACCMOTpHTEe ero Ha (oHe
okHa. IToueMy MEI BEAAM 4YeTKO HMJIHM KapaHJAANIl, WJIH ONpPeIMeTHI 3a
OKHOM?

29.22. O6'bsAcHUTE, TIOYEMY B HAPOJE 3ailla HASBIBAIOT «KOCHIM».

29.23. Yro obmero y Bcex ONTHYECKHX OIPUOOPOB, KOTOPEIE «yBe-
JMYUBAIOT» MJIHA «IPHOIHIKAIOT» ?

29.24. TloyeMy NMPOEKIIHOHHBII AlNapar JaeT yBeJIHdYeHHOe H300-
pakeHnme npeamera, a oroannapar — yMeHbIIeHHOE?

29.25. IToueMy IIEHKY NPONYCKAIOT Nepef 00’beKTHBOM KHHOIIPO-
eKTOpa Tak, 4ToOkl u300parkeHue Ha HeH OBIJIO PACIIONIOMEHO «BBEpPX
HOPaMM» ?

29.26. VyeHnna mnoab3yeTCA OYKAMH ¢ ONTHYECKOH CHJIOH
+2 paotp. KakoBo GoxycHoe paccrosinme JuH3 B atux oukax? Kaxoi
HEJOCTATOK 3PEHHUA OHH MCIPABJIAIOT?

29.27. Bpau nopexkomeHoBan Cepreo HOCHTH OYKH C ONTHYECKOMR
caoil —1 gurp. Kakoi HegocraTok spenus v Ceprea? Kakoso goryc-
HOE PacCTOSHHE JIHH3 DTHX 0YKOB?

29.28. IToctpoiiTe xox aydell B NpocTeHIIeM NepUCKOIIe.

29.29. Kax u3MeHAKTCA (POKYCHOE PACCTOAHHME W ONTHUYECKAA
CHJIa XPYCTANHKA IJIa3a, KOrja 4e/IOBeK [epeBOJMT IJIasa cO CTPaHH-
Ikl KHUTH Ha obJaka 3a OKHOM?

29.30. VerpoiicTBo (oToannapata HANOMHHAET CTPOEHHe rJiasa,
OIHAKO «HABOJKA HA PE3KOCTh» (POTOANNAPATA M IJIa3a IPOMCXOIHUT
nmo-pazHomMy. B ueM 3akJiodaeTcs 3T0 pasanune?

29.31. BauzopykHuii YeJIOBEK OKasajicAd Ha HeoOMTaeMOM OCTDOBE.
Cymee'n JIM OH pPasBecTH KOCTep, UCIMOJBE3VA JJHH3BI OYKOB KaK 3aHH-
raTeabHble crekna? OG0cHYHTe CBOI OTRBET.

29.32. Ber Hamum ouku. [IpeanosxuTe crocof, ¢ MTOMOMILEID KOTO-
POro MOXKHO OIpeJesuTh, OJHM30PYKOCTh MJIHM HAJbHO30PKOCTH Yy HMX
BIAJEIBIA.

29.33. Ot yero 3aBHCHT BpeMsd, Ha KOTOpOe HeoOXOAUMO OTKPHI-
BaTh 3aTBOp (poToannapara Bo Bpems (hororpacbupoBaHua?
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29.34. Kakoe usobpasxenue JaeT MUKPOCKON — AeHCTBHUTEJbHOE
AJI¥ MHEUMOe? NpAMOe WM IepeBepHyToe?

29.35. [TaeT 1M TeJeCKON YBeJHYeHHEIe M300pakeHus 3Be3n?

=8l TpeTun ypoBeHb

@ 29.36. MHOrue nwobdurenbcxkue poroannaparsl He TPeOYIOT HABOJ-
KH Ha peakocTk. Kak obecmeunpaercs HeobXoauMas 4eTKOCTE H3006-
paxxeHHil npu GoTockEMKe NPeJIMETOB, HAXONAIIMXCA HA PAa3HBIX
pPaccTOAHHAX?

29.37. ManbuuK, KOTOpBIHA 3abiypmics B Jiecy, cyMeJs pas:kedb
KocTep 6e3 cnuYeK: OH BOCIOJB30BAJICA COJHEYHBIMM JIY4aMH U co0-
cTBeHHbIMM Oukamu. Kaxkoil HeZOCTATOK 3pEeHHA Y 3TOr0 Majab4yuKa?

@ 29.38. B BO/ie YeNOBEK BHAUT KOHTYDhI OKPYKAKIIUX €ro Ipej-
MeTOB pasMbeITEIMH. O3HAYAET JIU BTO, YTO IIOJ BOJAOH IJia3 CTAHOBHUT-
cA OYeHb OJU3OPYKHM HMJIHA O4YeHb HaJbHO30pKHM? OOoCcHYyIiTe CBOIA
OTBeET.

29.39. Kakoii nedeKT 3peHHdA «IIOABUTCA» Y PHIOBI, KOTOPYIO BEI-
HYJH M3 BOJABI, — GJM30PYKOCTHh MJIH JalbHO30pKOCTH (puc. 181)?

Puc. 181

@ 29.40. I'epoit poMmaBa aHrJaHiickoro nucarens-ganracra I'. ¥Yamu-
ca «YenoBeK-HEBHAMMKA» OCTABAJICH HEBHAMMBIM JJIs APYIHX, HO
caM Bce IpeKpacHo BuzeJs. He MPOTUBOPEYHT JIM 3TO M3BECTHBLIM BaM
3aKoHAM (DUSHKH?

@ 29.41. B kakom ciaydae OyKBbI Ha PEKJIAMHOM IHUTe Jierde pas-
JHYHUTE:
a) BeicoTa OYKB 25 ¢M M IOUT PasryAjbIBAOT ¢ paccroaHusa 20 m;
6) BeicoTa OYKEB B5 €M M IIUT PAsSTIAABIBAIOT ¢ paccrodrus 40 m?

ByxkBel B 000HX cny4agx HMEIOT OWHAKOBOe HaYepTaHHe.

@ 29.42, KaxoBa BeicoTa H m300pakeHMs yesOBeKa Ha IUIEHKe,
ecau poct desoBerka A = 1,8 M, a ¢CbeMKY IIPOHUIBOJAT C PACCTOAHUS
d = 3 m? CuuraiiTe, 4T0 00EKTHB MOKHO PACCMATPHBATE KaK OLHY
cobuparomyio JUH3Y ¢ POKYCHBIM paccrosameM F = 50 M.
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Kpenkue opeluku

@ 29.43. ®ororpad, crosmmit 8 10 m or goporu, ¢ororpadupyer
BEJIOTOHIIMKA, [POE3KAIIero MUMO HEro co cKopocThio 36 km/4.
DoKycHOe paccroaHHe oObekTHBa (oroanmapara 50 mm. Kakora
JauHA M300paskeHHsA BeIOCHNeNa HA IUIeHKE, eCJIM JJIHHA BeJIOCHIIe-
fa 2 m? Ha xakoe BpeMs AOJI2KE€H OTKPBIBATHCA IPH ChEMKe 3aTBOD
doroannapara, 9To6bl «pasMpiTHEe» U306paKeHHA HA MJIEHKE He Ipe-
peimaio 0,1 mm?

@ 29.44. Camodenvhblii «menrkockon». MaleHEKUI TpeIMeT MOMK-
HO XOpOWIO paccMoTpeTk ¢ mayioro (meHbuie 10 cMm) paccrosEmsa ue-
pes MmaneHbKoe (auamerpom ot 0,5 70 1 MM) OTBepcTHE B JHCTE Kap-
TOHA UM YepHOil GymMaru, KakoB NpUHIUI JeHCTBHUA TAKOTO IIPOCTO-
ro ouTu4eckoro npubopa?

29.45. Ha kakoii BeicoTe Haj (oTorpadoM JeTes CaMOJIET, eCJH
anuHa camoiera 20 M, a pasMep ero usodpakeHuA Ha miueHke 1 Mmm?
DoxycHoe paccrosHue oobexTHBa 30 MM.

29.46. IIpu xocmuueckoii porocreMke ¢ BricoThl 100 KM memons-
3y10T 00BeKTHB ¢ QoKycHBIM paccrosauem 50 cm. KakoBsl pasmepsr
MONy4eHHOTO HA (POTOIUIeHKe u300paskeHusi NIKOJIBLHOTO JBOpPA pas-
mepom 50 x 50 m?

Hawubousee yauBuTeILHAA U UYyJeCcHAA CMeCh [IBETOB —
Gesnblii [BeT.

H. Hviomou

30. ANCINEPCUA CBETA. LIBET

YCTHAA PASMUHKA

30.1. B xakom oneiTe Heioron Habaioman aucnepcuio csera?
30.2. Kaxasa undopmanus <samudposasa» Bo (pase:

Kaxcoviii Oxomuurx Menaem 3name, I'de Cudum Paszan?
30.3. Yem obyciornena gucnepcus ceera?

30.4. TIpuBesnTe NpUMEPHI IPOABICHHA AHUCIIEPCHH CBETA B IPH-
pozne.
30.5. IToar B. Illedrep nucan:

Bcero mue masno... ITycTte B MraoBeHbe 9TO
Bce cemb nBeroB a Buiky 6Ges Tpyaa, —
Ho Bce 3k HEBOJIBLHO Xy BOCEMOI'O IIBETA,
KoToprlil B feTCTBe CHUICA MHOT/A.

O KaKMX ceMM IBeTAX YIOMUHAET MOJT B CBOEM CTHXOTBOPEHHH?
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30.6. Kakue ayun cuibHee NPEJIOMJAIOTCA B CTEKJIe — KpACHBIE
unu puosneroprsle?

=] MNepBbin ypoBeHb

30.7. Benrlii gy4 ceera majaeT Ha DOKOBYH I'DaHb IIPHU3MEI HOJ
yriaom 0°. Iloayuyum Jiu HA SKpaHe COeKTp?

30.8. Ha skpane nHabmwopaerca cunextp OGesoro cpera. dro 6y-
JleT BUJHO HA JKPaHe, eCJH CBeT IIPONYCTHTH 4Yepe3 3eJIeHbIH cBe-
TouaeTp? KpacHBIH cBeTodHABTP? 00a cBeTOMHILTPA, CJONKEHHEIE
BMecTe?

30.9. MokHO a1 npubiausuThes K paayre?

30.10. Byzer sim oTpa)kaTbCcA KPACHBIH CBET OT 3e€JIeHOH NOBepX-
HocTH? or Genoit?

30.11. Karoro nuBera MoKeT OBITH TOBEPXHOCTE, €CJIM OT Hee X0po-
II0 OTpaXKaeTcd CHHUI cBeT?

= | BTopon ypoBeHb

30.12. Kak o0BpsACHUTL pasio:KeHHe CBETa B CIEKTD IIPH ero mupo-
XOXKJIeHUHN uepea NpuaMy?

30.13. Kakumu cBoiicTBaMu 00JIaflalOT BCE IIBETHBIE IIOBEPXHOCTH?

30.14. Tlouemy MBI BuAUM YepHble OYKBEI Ha Oesom aucre Gyma-
ru?

30.15. [Touemy JHCTLA JePEBLEB 3eJeHbIe?

30.16. Ha Oeoii TKaHHW ecTh KPACHOE IATHO. XOPOIIO JIX OTpa)xa-
0T TKAHEB U NMATHO KPACHLINA cBeT? CHHHH cBeT?

30.17. Ha 6enom (oHe caenaHa HAJNUChE KPACHHEIMH YeDHHJIAMH.
Yepes CTEKJIO KAKOTO IBETA HEJb3A MPOYMTATE HATMCAHHOE?

30.18. Xopowio a¢ BHJEH OpegMeT Yepe3 JBAa CI0XKeHHBIX IIBeT-
HEIX CTEeKJIa — 3eJieHoe U KpacHoe?

@ 30.19. Or uero sasucuT nser tejga? Kaxmue mpera HaseIBAlOT I0-
HOTHHUTEIEHBIMK?

30.20. Kakumu kasaauck OLI Bece Tena Ha 3emae, ecan 6u1 ConHIE
HM3JIYYaJI0 TOJBKO KPAacHBIH cBeT?

30.21. [Touemy Ha TPAHCIOPTE CUTHAJ ONACHOCTH IOZAETCA Kpac-
HBIM cBeTOM?

30.22. Benerit ceeT mociie NpoOXOsKAEHHUA 4Yepes3 mMpuaMmy obpasy-
erT cunekTp (puc. 182). M3 sT0or0 cuexrpa BHIAEAAIOT 3eJIeHbLIN CBET U
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ele pas IPONMYCKAIOT Yepe3d TaKyiwo ke npusMmy. Kakuwe m3MeHeHHA
Oy/leT HCHBLITHLIBATE 3€JICHELINA CBeT Iocje NPOX0XKAeHHA Yepe3 BTOPYIO

npuamy?
====22¥§§;2;=:::::::::;1
—=——————F  3eneHblil

— ]

\%MM

Puc. 182

=8l TpeTnin ypoBeHb

30.23. O6pACHATE IMPOMCXOKAEHHEe LBeTa CHHel OyMmard, CHHero
cTeKJIa, cuHero Heba.

30.24. ITouemy Ha 3emie Hebo ronyboe, a Ha Jlyne — uepnoe?

30.25. Kak bl noaumaere caosa M. Heorona: «Haubonee yausn-
TeJbHAA W YyAecHad CMeCh [[BeTOB — OeJblil IBeT»?

30.26. ITouemy cucTeMa IBETHOTO TEJEeBHACHUA OCHOBAHA HA IPH-
MEeHeHHH TpeX IBETOB — KPACHOTO, 3eJeHOT0 M CHHero?

@ 30.27. IloyemMy HeKOQTOpHIe Tejla KayKyTcd OENBLIMH, CePbIMH HIIH
YepPHBIMH?

30.28. Boja oceeinesna KpacHelM cBeToM. Kakoil cBer BUAHT 4ejio-
BEK, OTKPBIBIIMI Ij1a3a moj Bogoi?

30.29. Ha cTexJAHHYIO IPH3MY NAJaIOT ABa HapajjelIbHBIX Jyda
(puc. 183). OcTaHyTCA JH 3TH JY4YH NapaIeIbHBIMHU IOCTe IPOXO0iK-
neHus uepes npuamy? CpenaiitTe cxeMaTHYeCKHH PHCYHOK, NOKaMu-
T€ X0 Jy49eHn.

Kpacusrit
Cuamit

Puc. 183

30.30. ITouemy 3Be3Jbl OoTIMYalOTCA 0 BeTy? KakoB nper Hau-
fosee ropaYux 3sesg?

30.31. ITouemy 3Be3asl Ha HOUHOM HeDe KasKyrcAa Ham OesibiMu?
Bear acTpOHOMEBI 3HAIOT, YTO CPENU 3BE3]] €CTh W JKEJNTHIE, U Kpac-
HbIE, U roJyo0bIe.
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31. AOMALLUHUE 3KCNEPUMEHTAJIbHbIE 3A0AHUA

=] MNepBbi ypoBeHb

31.1. TTocraBbTe 3a’KKEHHYIO CBedy Nepejl IKPAHOM HA pPaccTod-
HHHA He Gojsee 50 cm. Mexay cBeyodl M SKpaHOM TIOMECTHTE KapaH-
Jami: OOHH pa3 BepPTHKAJbHO, 4 BTOPOM — TropH30HTAJIbHO. Kakmue
obpasyiorcs teru? [louemy?

31.2. ITososkuTe Ha CTOJ ILJIOCKOE 3€PKAJ0 M, TIAAAA B Hero, Io-
CchIIaliTe ero NoBepxXHOCTh nyapoi. IIpomabiarogaiiTe, Kaxk HauHeT
TEeMHEeTh IIPM CHJIBHOM 3aNbLIeHHH Bamie usobpakenme. O0bsacHUTE
HabIogaeMule SBJIEHHA.

31.3. Hanumure uma HATAIIIA, pacnoso:xus GYKBEL OJHY IO
apyroi. PaapexsTe 3anuch N0 BePTHKAJIBLHON OCH CHMMETDHH 3THX
oyks. Ilpunokure K JUHUM paspesa NEpPHEeHJUKYIAPHO ILJIOCKOCTH
aucra OyMard IJIOCKOe 3epKajio W sarjaHuTe B Hero. OObAcHUTE
HabaofaeMulil peayabLTAaT.

31.4. HanpaBbTe CBeT HACTOJBLHOM JIaMOBl HA <«IOAOMIBY» YTIOTA.
Kaxoit Bua orpaxeHus csera Habmomaercsa B aToM caydae?

31.5. IIpu OTKIIOUEHHOM BepPXHEM CBeTe I00YepesHO IOMEeCTHTe
MeKy HacTOJLHOH JIaMIIOH U CT@HOH PYKY, KHHTY H APYrHe npeaMe-
Tel. HabmiozaiiTe Ha cTeHe TeHBL M NOJAVTeHb, OOBACHUTE C IOMOIILIO
PHCYHKa HX oOpasoBaHHe.

31.6. OceeTuTe HeOOJBIION IpeJMeT C PACCTOAHHSA HECKOJBKHX
MEeTPOB CHavaja OJHOH MaJeHbKOH JIaMIOYKOH, a 3ateMm aAsyma. 06-
paTHTe BHHMaHHe, HACKOJLKO peskumu 6yayTt kpas Tenu. O6bacHH-
Té pe3yJbLTAT ONLITA.

31.7. IIpoxodum unu He npoxodum ceem? Tpebyiorca: GoHADHK,
KHHUra, 4alika, CTAKaH ¢ BOJAOH, KYCOK TOHKOrO CTeKJa, KAJIbKA, HO-
COBOH ILJIATOK.

Puc. 184
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Ilo ouepean ocBemjaiiTe Ha (oHE CTEHH B 3aTeMHEHHOH KOMHA-
Te pasHble mpeAMeTHl. Korjga BeI ocBellaeTe YalIKy HMIH KHHTY, HA
creHe obpazyercsa TeHb. Yepes cTAKAH MM CTEKJIO CTEHA OCBEIaeTcs
(puc. 184). 3a KaJbKO#l ¥ HOCOBBIM IJIATKOM oOpasyerca cnabo cse-
rameeca 6echopmerHoe naTHO. OOBACHUTE PE3yJIBTATHI OMBITA.

=3 | Bropo# ypoBeHb

31.8. B 3aTeMHeHHOII KOMHATe IIOJIOKHTE HA KPail CToJIa 3a)KIKeH-
HBIH GOHAPHMK M CHINLTE Iepej HUM CBEDPXY IYAPY, PACTePTHIH Mel
uian tajdbk. Korja ODBUIHHKH NONAfaloT B OCBEleHHVIO (DOHApHKOM
30HY, OHH JeJIAT CBeT BUAMMEBIM. [Ipozenas omeIT, OTBETHTE Ha CJe-
AVIOIIHAE BOIIPOCHI:

a) Kak goaro Gyzer BHIEH IIy4OK CBeTa;

0) BIMAIT JH OBUIMHKH Ha HaIpasBjJleHHue pacnpocTpaHeHUudA

ceera?

31.9. 3¢pgpexm npoapaunocmu. Tpedyrorca: naucr Oymaru, He-
CKOJIBKO KalleJb MAacja, COJTOMHHKA, (DOHADHK.

Hagmecure Ha jucr Oymaru OjAHYy-ABe Kamaum Macia. IloctasbTe
JIHCT MEX/Ay BKJIYeHHBIM (OHAPUKOM U CTEHON M OIpeAesuTe, B Ka-
KMX MecTax Ha cTeHy monajgaer Gonwire ceera. OObACHUTE, TIOYEMY
cMoueHHas mMacaoMm Oymara nmporyckaer cBeT JIydlle, YeM CyXas.

31.10. 3eprano npomué zepkana. Tpebyiorca: nBa IJIOCKUX

3eprana.

a) [TocMoTpuUTe B OMHO M3 ABYX 3ePKaJ M noMmamuTe cebe npaBoi
pykoii. M3obpaskeane B 3epKaje MaiieT BaM JIEBOM PYKOH.

6) IlocraBbTe 3epkana IOJ YIVIOM M BCTaHbTEe B IEHTpPE Hepen
guMu. CHOBa momammuTe cefe pykoit. Ha aroTr pas aBH:KeHHe
BalIeil mpaBoil PYKM COOTBETCTBYET JBMIKEHHIO NMPABOM DYKH
M300parKeHusd.

OO bsAcHHATE PEe3yJbTATHI OILITA.

31.11. B KycKke KapToHA cAejaiiTe OTBEPCTHE JHAMETPOM 3—5 MM.
PacmnonoskuTe KapToH ¢ OTBEpCTHMEM HA paccrosHuu oxoxo 10 e ot
CTeHBl, HAXOAAMIEHCS HAIIPOTHB XOPOIIO OCBEIIEHHOTO COJHEeYHBIM
cBeToM OKHAa. Ha creHe Bbl yBUJAHUTE IIEPeBEePHYTOE M YMEHBIIEHHOE
uzobparkenue oxHa. OObsacHure Habniogaemoe sapieHuHe. Ilouemy
n300pakeHHe OKA3LIBAeTCHA MNepeBepPHYTHIM?

31.12. C HacTymJIeHMeM TeMHOTHI 3PAadYOK YeJOBEYECKOro TIJiasa
pacoiHpAeTCcHd. HpOBepLTE HAa OIIBLITE 3TO ABJIEHHE H Oﬁ'b.ECHHTe, Kak
3TO OTpakaeTcsi HAa Pe3KOCTH H300parKeHHi OKPYKaIUX IpejiMe-
ToB. EcTh nu y hoTOanmapaTa aHAJNOTHYHAA AETANbL?

31.13. OpHornaselii mupar — repoi pomaHa CTHBEHCOHA — HHUKAK
He MOT IIOTACTh HUTKOM B MroisHoe ymkKo. IlonpobyiiTe COBEpIIUTE BTY
«OIIepanuios , 3aKpLIB OANH rias. CaenaiTe BBIBOJALI H3 9TOTO OILITA.
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31.14. BosbmuTe B KaMAYI0 PYKY IO OCTPO 3aTOYEHHOMY KapaH/a-
my. 3aKPHIB OJMH I'1a3 U He NOBOPAYMBAS TOJIOBLI, TIOMAJHTE OCTPH-
eM OJHOr0 KapaHjaiua B ocTpue gpyroro. Passeaure KapaHjamu
IIOBTOPHTE OIBIT HECKONELKO pa3. I[IpogenaiiTe aTy onepamuio, OTKPhIB
oba rnasa. OneHuUTe TPEUMYINECTBA 3PEHUA JBYMA IJIA3AMHE.

31.15. Cxewusaem yeema u kpacku. Tpebyiores: aea (oHapHKa,
JiBa KyCOYKa IIpO3padvyHOi IJIeHKH (KpacHOro M 3eJIEHOro IBeTa), ABe
Pe3UHKH, KycodyeK 6esIoro KapToHa, KPacKH (3eneHasi, KpacHas, yKel-
Tasg, CHHAs), KACTOYKA, TAPEJIKAa.

a) 3akpoifTe MOBEPXHOCTh OJHOT0 (POHADHMKA 3€JeHOM, a Apyro-
ro — KPACHOW IJIEHKOH M 3aKpenuTe MX pe3uHKaMu. BKiro-
unTe oba (hoHApHMKA M HANpaBbTe MX Ha Oelblil KAPTOH TakK,
uTOoOBI NYYKHM CBeTa NnepexpbiBanuchk. OKUIaeMBI pe3yabTarT:
TaM, rje Ny4YKH CBeTa OT ABYX (DOHADHUKOB NEePeKpPBIIHCH, J0J-
JKeH HabaoJaThCA KeJNThIH IBET.

6) CmemaiiTe KMCTOYKOM HA KPAl0 TADEJKHM DaBHBbIE KOJIHUYECTBA
KpacHOH W 3esleHOH kpacku. IToMoiiTe KHCTOUKY M cMeuraiiTe
JKEeITYI0O KpacKy ¢ cuHel. OxxuiaeMBlil pe3yibTaT: CMeCch Kpac-
HOTO M 3€JIeHOTO JOJIMKHA JATh IIBEeT, NOXOXKHH HA KOpHUYHEe-
BEIH, a CMecCk JKeJITOr0 ¥ CHHero — 3eJIeHEI.

O6BbACHUTE NOJYYEHHEBIE PE3YJIBTATHL.

31.16. Kpacuotii gunemp. Tpebyrores: Gensiit auer 6ymarn, dhiio-
MacTephl, Ipo3payHas KpacHasA IJIeHKa.
a) Ha nucre 6ymarn HapucyiTe NATHA PASHOTO [IBeTA.
6) [TocmoTpuTe HA BCe OATHA OAHOBPEMEHHO uepe3 KpPACHYIO
niesky. Jluer 6ymaru nmokaskercda BAM IOJHOCTBIO KPACHLIM,
3a HCKJIOYeHHeM Haubojee TeMHEIX ITATEH.

OfpACHHUTE PE3yJbTATHI ONBITA.

=8l TpeTuin ypoBeHb

31.17. CrasbsTe BOJM3H OT YIMYHOTO CBETHILHUKA TAK, YTOOHI OT-
OpaceiBaTh Ha 3eMui0 Tesb., Obparmre BHMMaHHE HA KOHTPACTHOCTH
TeHell HOI' ¥ roJioBel. OOBACHUTE PE3YJILTAT ONBITA.

31.18. IIpeasoskuTe METOXA, IIO3BOJAIIHI OTIHYHTL CcOOHpao-
IIVIO JIHH3Y OT pacceHBaouneil, He ONpeAensas NPH ATOM Ha OIIVIbL
HMX TOJIMIMHY B IIEHTPE U 10 KpasM.

31.19. Ymo naxodumca 8 wepruaax? Tpebywresa: duoMacTeps
Pa3HOro IBeTa, IUIOCKAadA IIMPOKad BAHHOYKA, BOAA, IOJOCKH Oesoi
NnpoMoKaTenbHOM Oymarm nauHON 20 cM ¥ mupuHOH 2—3 cM.

a) Ha ka0l m0OJIOCKe Ha PACCTOSHMH 2 CM OT Kpas IIOCTABBTE

NATHO (promacTepom.
0) HaneiliTe B BAHHOYKY HEMHOrO BOJABI M KOCHHUTECH €€ KpaeMm
Kaxxaou mosocku. [lomoxkaure, moka Boja AOUAET A0 MATHA.
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OxupgaeMblil pe3yJIbTAT: HEKOTOpPHIe NATHA, B TOM YHCJE M 4ep-
HBIE, PASJENSIOTCSA HA YYACTKU pasHoro usera (puc. 185).
Q0bpACHHUTE PEe3yabTATHI OIIBLITA.

Puc. 185

31.20. ITouemy Hebo mensem ceoit ygem? Tpebyrorca: Goabmuas

npo3pauHasi 6aHKA, MOJOKO, BOAA, (DOHADHK.

a) HamonauTe OaHKY BOmO#, mobaBbTe HECKOJIBKO Kalelb MOJIO-
ka. Brarounrte ooHADUK M HATpaBbTE CBET cBepxy BHU3. Oxu-
JaeMEBIi pe3ynbTaT: Boga npuobperer roayoyio OKpackKy.

6) Tenepsr HanpaseTe Jy4 GOHAPHKA HA CTeHKY 0OaHKHM B NOCMOT-
pHUTE HA CBeT, npoxodawjuil depea Boxy. OupaeMblil peayiib-
TaT: BojAa npHobpeTrerT PO30BATHIM ILIBET, 4 TA €€ 49acTh, uepes
KOTOPYIO IIPDOXOLUT CBeT (hOHAPHKA, — OPAHMKEeBO-3KeJITHIH,

O6bACHUTE Pe3yJIBTATHL ONEBITA.

31.21. Haawsua empeaxu. Eme B IPOIIOM CTOJIETHH AJIA JeMOH-
CTpalMi ONTHYECKUX 00MaHOB HM300paykanu ase crpenku (puc. 186).
ITocMoTpUTEe BHHMATEIRHO HA PHCYHOK W CKa)XHTe, KAKAA CTPENKAa
Kaxercsa BaM Oojiee MIMHHOH, A Tenepp M3MepbTe JHHEHKON NJIHUHY
Kakaoi crpeakn. CaenaiTe BEIBOJLI.

Puc. 186

31.22. Hanwsua xeneznodopoxcHoil koieu. Jelle3HONOPOKHBIE
pesbChl, HMAYIIHEe BAAIb, KAMKYTCA CXOAAINUMHCA 38 TOPH30HTOM.
A BepXHsAA FrOPAZOHTAJBHAA JUHAA MeX /Iy HUMM Ha puc. 187 kaxkercs
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6osiee ANMMHHON mpu Jw0oM moaosxeHuH mn3obpaykeHus. Ilposepere
aT0, nepeBopauuBad pucyHok. CuenaiiTe BRIBOAEL.

/A\

Puc. 187

31.23. Keadpam na gone oxpyxcrocmeil. CTOpoOHEI KBaZpaTa KamyT-
cfA BOTHYTBIMH Ha (DOHe KOHIEHTPHYECKHX OKpykHOcTel (puc. 188).
ITpoBephTe ¢ MOMOIIBI JMHEHKH, BOTHYTHI JIA OHH HA CAMOM JeJie.
CaenaiiTe BEIBOZ, BCET[A JIA MOYKHO «JOBEPATH IIA3aM CBOHM».

Puc. 188

31.24. Haawsus eeepa. Topu3oHTATbHBIE OTPE3KH IPAMBIX HAa
puc. 189 BOCHPpHHMMAIOTCA KaK M3OTHYTHIE JHHUH. ¥YO0eIuTech ¢ I0-
MOMIBIO IMHEHKH, YTO 9TO AeHCTBUTEIbHO OTPE3KH npamseix. Cuenaii-
Te BBIBOJ: MOI'YT JIX OJHHU 3JI€MEHThI PUCYHKA BJAMATL HA BOCHDPUATHE

aApyrux?

Puc. 189



OTBETbl, YKA3AHWUA, PELLUEHUA

1.16. Pewenue. IIpn KasaoM yzape BHIIOJHAETCS HEKOTOpasa pabora u
rBOGMEL MoJydaer sHepruio. IIpu sabuBaHUM I'BO3JA 2TAa 9HEPrHUs PACXOAY-
eTcA Ha TPeojoJieHHe CHJI COIPOTHBJEHHSA BOJOKOH /IepeBa M CHJI TPEeHHHA
(B KOHEYHOM CYEeTe 9Ta JHePrus MepexouT BO BHYTPEHHIO, UTO MPHBOJHT K
HATPEBAHHIO BCETO I'BO3JAA M OKPYKAKIUX CJOeB Jepesa). Korpa e reozns
yaxke 3a0uT, HepegaBaeMas eMy 9Heprus NepexojuT B OCHOBHOM BO BHYTPEH-
HIOIO oHepruio muank# reosas. 1.17. Her; na. 1.19. Iloaerenme Tymana
03Ha4aeT, UTO BO3AYX B COCY/Je CTANl XoJloHee, cJe10BaTeNILHO, €0 BHYTPEH"
HAS 9HEPrHA YMEHBIIWJIACH B PE3yJIbTATE COBEpPIIeHHA paborTsl HaJ NPOGKOH,
1.21. Boubliie 9HEPrHH MOJIOTOK NepejaeT CBHHILY, TAK KaK B 2TOM ciydae
BCA ero KHHeTHYeCKasd JHepruA NpeBpaliaercs BO BHYTPEHHIOK OJHEPIUIO
cBuHNA # MojoTka. 1.24, JlBa mpusHaka M3MEHEeHHs BHYTPEHHeH 2Hepruu:
1) HaMeHeHHe TeMIepaTypsl Tejna; 2) M3MeHeHHe ATPETATHOrO COCTOAHHA,
1.26. Her: manpumep, KOrJa OCTHIBAET IOPAYHl uaiil, SHEPrHA IepeaaeTcs
BO3LYXY B KOMHATE, UMeIoeMy 0OJbIIy0 BHYTpeHHIOW oHepruio. 1.27. Pe-
wenue. IIpu BhICTpesie MOPOX cropaer, obpasys pacKajeHHBIE Ta3kl, OKa-
3BIBAIONIME OTPOMHOE JAaBjeHue, 'ashl BRIMOJAHAKT paGoTy IO VBEJTHMYEHHID
KHHETHYECKOH 9HEepruH Jerdllell NyJH U KHHeTH4YeCKo#d 9HEPrMH BHHTOBKH
npu oTZave; YacTh SHEPrHM HJAET HA HAarpeBaHWe CTBoJa M HA ofpasoBaHMe
3ByKOBOi BomHEI. Kpome Toro, yacTh S9HEPruM yHOCAT HArpeTble ra3bl, BbI-
JeTalniHe Bejel 3a myJel (9Ta 9Heprasa B KOHeYHOM cuyeTe NepefaeTcd OKpy-
skaomemy Boaayxy). 1.30. Pewenue, [laBnenne Bo3ayxa YMEHBIIAETCHA C BhI-
coroii. [loaToMy IpH mOogbeMe BO3AYX paciiupsaercd. A NPH PACIINDEHHH OH
coeepuraer paboTy, PACXOAYA HA BTO HACTH CBOEH BHYTPEHHeH bHepruu. JT0
M ABJIAETCA TJIABHON IMPHUUMHON OXJIAXCIeHHA BO3AYXa.

2.19. Harpersiii cBe4oil Temawlii BO3AYyX B peayjbTaTe KOHBEKIHH IO~
HHMaeTcs BBepX, yBjexas sa cofoif mymuuky. 2.20. Cospaercs npumeygn-
TelbHAA KOHBEKIHA, KOTOpad mogHWMaer Dojiee HArpeTbie CJIOHM JKHUAKOCTH
BBEpDX H I[IPHBOJIHT HX B COHDHKOCHOBEHHG ¢ MeHee HarperbliM BO3OYXOM.
2.23. TIpu TeMmepaType, PaBHON TeMIlepaType 4YejJOBeUecKOro Teja, Koria
Temonepesada He mpoucxoaut. 2.24. B sex, moToMy uTO HaJgM4YMe BO3AyXa
B CHEr'y YMEHBIIaeT ero TelaonpoBogHOCTh. 2.28. Mexjay TOHKHMH BOJIOK-
HAMH KO3BET0 TyXa yiep:KHBaeTcda BO3AVX, MMEIOMMNI HU3KYIO0 TemJonpo-
BogHOCTE. 2.29. Vkasaune. Kupnuu — nopucersiit marepuain. 2.31. Henpa-
BribHO. Jlel clefyeT MOJOMKHMTL HAa KpuIUKY. 2,32, Yrazauue. Yurure,
To yMEHLIIIEHHe MOIIHOCTH MNJHTHI OpHBeleT K YBeJIMYeHHI BpeMeHH Ha-
rpesanua Boasl. 2.33. Harpereiit y mosepxHocT# 3eMJHM BO3AYX NOJHHMA-
eTcd Ha 3HAYMTEJBHYI BEICOTY. It BOCXOAALIIMEe KOHBEKIIHOHHBIE TTOTOKW
BO3JyXa H 1LI03BOJAKT INTHLOAM YJIEDJKHB.BTI:CE Ha Oﬂpe,ILEJIEHHOﬁ BBICOTE.
2.34. YVrasanue, Tensonepenada B Bozgyxe obycaoBieHa B OCHOBHOM KOH-
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Bexuueit. 2.35. Pewenue. I110THOCTE TOpAYeil BOJLI MEHBIIE, Y€M ILJIOTHOCTH
BOJZBI KOMHATHOM TeMIepaTypbl, [IOATOMY HATPEBATHCH OYVAYT TOJBLKO Bepx-
HHEe CJIOM BOJBI, a KOHBEKUWH npoucxoauts He Oyjer. Tenmonepeaaua xe,
obycoBIeHHAA TeILIONPOBOAHOCTLIO, AJA BOALI oueHb masa, Caemoparenn-
HO, BCKHIATHTh BoAy He ymacrcs. 2.36. Yxaszaumne. Houso Boga B Mope
Terviee, YeM MOBEPXHOCTE 3eMJIM, a AHeM — npoxaaaree. 2.40. Eciom Tepmo-
MeTp HaxoauTcsa Ha conHie. 2.45. YkasaHue. MoJeKkyasl raza HaXxoQaTcH
JIOBOJIBHO JAJIEKO JAPYT OT Apyra, HOTOMY CTOJKHOBEHHMA MeKAY HUMH
OpPOMCXOAAT peako. BemencTBme aTOro o6MeH aHEpPrHeil MeRAY MOJIEKyja-
MH TPOHCXOAUT MemieHHO. 2.46. Pewenue. llpusaTHas npoxigajsa BO3HHKA-
eT BCJeJACTBHE TOro, YTO Telo oraaer Gonabile Tenna HAGEramwIneMy MOTOKY
BO3/yxa (Takoe BO3MOKHO, €CJH TEMIIEPATYDA BO3AYXA HUMKE TeMIepaTyphl
rena). MopoikeHoe TaeT MOTOMY, YTO OHO HOJVYAET TeII0 U3 OKPYIKAILIET0
Bo3ayxa. Ilo mepe Toro Kak BO3AYX, HAXONAIIMICA BOJIH3HM MODOKEHHOTO,
oxXJayJaercs, OH ONYyCKAaeTCA BHH3, a HA CMeHY eMy npuxoaur OoJiee Te-
bl Bo3Ayx. Yem GelcTpee HNPOMCXOAMT 3TOT HpoIece, TeM ObicTpee Gyaer
TAATH MOPOXKeHOe. BeHTHAATOD TONBKO yeKOpHT ero TaaHme. 2,48, Kupnmu-
uete. 2.50. a) He uamenurca; 6) ymensmurea. 2.51. Her, Tax xak obiaaka
NpPenATCTBYIOT OXJIAXAEHWD moBepxHocTH 3eMau. 2.52. Temneparypa jaamn
NTHI] OTJIMYAETCA OT TeMIepaTyphl Tejla: HalpUMep, TeMoeparypa rteja Ge-
JI0if KypomaTKu MoxeT ObITh noutrH Ha 40 °C BhIIIe TeMIepaTyphl ee JIAll.
Huskas pasHOCTb TEMIIEPATYD MeKAY KOHEUHOCTAMM M OKpY)Kalollei cpe-
jaoit zameanser Temnonepegauy. 2.54. Vrasarune. Tensonepegaua Memxay
ABYMA TeJaMl NPOHMCXOJHUT TeM MHTeHCHBHee, yeM 0OOJIbIIE PABHOCTH TEMIIe-
paryp arux rten. 2.55. Ykaszanue, EcTecTBeHHan KOHBEKIHMA Becerga Ipo-
HCXOAMT TaxMM obpasom, uTo 0oJee TeIUILId BO3AYX NOAHHUMaercda, a Ooee
XOJIOAHBIH — onyckaercda. 2.56. Cuavana Taer BHemHMR ciaoi jasaa. Crep-
#eHb DyZeT yaep:KHMBAThL Jel, HoKa TOT Beck He pacraer. 2.60. Pewenue,
Caenyer yuecTs, 9TO TEPMOMETD NOKA3LIBAeT CODCTBEHHYIO TEMIIEPATYPY, a
CKOpOCTh Temonepegayn TeMm Oojblre, 4eM ODoJibllle PA3HOCTH TEMIEPATYD
TeJ, MemxJy KOTOPhIMM OHa npoMcxoiuT. Korga Bel HOCTABHIHA TEePMOMETD
O/l MBIIUIKY, CHAYAJA €ro TeMIepaTypa AOBOJLHO OLICTPO NPUOIMAKAETCA K
TeMIEepaType Ballero Teja, a 3aTeM H3MeHEHHe TEeMIepaTyphl TepMOMeTpa
NPOUCXOJIAT Bce MeleHHee., A urtolbl cjesaTh NPABHJILHBEIE BBIBOJABI O CO-
CTOAHHHM YeJOBeKa, HAJI0 H3MEPHTEL TeMIeparypy ¢ Tounoersio o 0,1 °C! Bor
Ho4YeMy HPUXOAMTCH H/AATh JOBOJBHO Ao, «COHTEL» JKe HoKasaHuAa TepMo-
MeTpa MOJKHO, KOrja ero remieparypa cragosurca Huxe 35 °C (r. e. He 06s-
3aTeNbHO JKAaTh, KOIJa 9Ta TeMIepaTypa NpuOJIH3HTCH K TeMIeparype Boa-
nyxa). Takoe yMeHbIIeHHe TeMIIEDATYPLI TEPMOMETpPa IPOMCXOAMUT OOBIYHO
ObicTpee, 4eM Bel NpoYHMTaETe ero nokasanusd. 2.62. B peayiabraTe HaIy4eHHA
CTeHa IMporpeercA H OyJeT HaIy4aThb TEIUIOTY B CTOPOHY creapusa. OT cTeHBI
K CTeapHHY IONAafaloT TaKKe OTpaxKeHHbie jyuu. Kpome Toro, co cTopoHEI
CTEHBI 3ATPYAHEHBbI KOHBEKIHMOHHEIE HOTOKM H CTEAPHMH CO CTOPOHBI CTEHBI
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He OXJIAKJAeTCA IMOTOKOM Boafnyxa. Bee aTo npuBeleT K TOMY, MTO CTeApHH
B OCHOBHOM OYJIeT CTEKATh Y CTeHBI.

4.5. Y meanoii. 4.13. Ha narpesanne sojsl. 4.14. M3-3a Gonblof yaens-

HOiI TemoemkocTy BoAwl. 4.15. 25,2 kllx. 4.16. 24 r. 4.17. 900 Kilfc .
4.18. 420 °C. 4.19. 60 °C. 4.20. Ha 75 °C. 4.21. Ecau onycTHTh ATIOMHHH-
eByio JO0KKY. 4.22. TaBHas MpUYMHA — MAacca KHUPIHYHON IMeUH HAMHOIO
Gosbime, ueMm xenesnoi. 4.23. Ilocne AokAA B NMOYBe MHOTO BOABI, Y KOTO-
poii Gonpmias yAelbHAA TEIIOeMKOCTh. Kpome Toro, IpH MCIAPeHMH IPOUC-
XONHAT OxjaxKieHHe mouBbl. 4.27. Manoi yaenbHOH TeNJ0eMKOCTBIO IIECKA.
4.28. 1,2 MIIx. 4.29. 720 xJ[:x. 4.30. 50 °C. Pewenue. B Tennonepena-
Ye YYACTBYIOT JBa Teja! XOJOAHAA BOA4 IIOJYyYaeT KOJUYECTBO TeIJIOTHI
Q, = cm(t t,), KUIATOK OTHAAET KOJMYECTBO TEIJIOTHI Q, = emy(t, — t).
B3neck ¢ — yjeabHAs TemIoeMKocTs Boabl, ¢ = 100 °C. CorsacHo ypasHe-
HUO TermoBoro Gananca @, = @,. CiaegosaresbHO, cm(t — t) = cmy(t, — t),

m,t, +myt, _ 1xr-10°C+0,8 kr-100°C

oTKyga t = = 50 °C. 4.31. 0,5 xr.
m, +m, 1kr+0,8 kr

4.32. Ha 5 xm. 4.33. 1,5 1. 4.34. 60 °C. 4.35. 880 ——~ . 4.36. 380 e =

Kr-°C kr-°C

4.37. Hanpumep, ua megn. 4.38. B 9 pas. 4.39. Hanpumep, U3 aliOMHHHA.
4.40. Ha 5 °C. Pewenue. Jls nogpemMa pTYTH Maccoii m Ha BhICOTY h HAO 3a-
TpaTuTs aHepruio E = mgh. Urobsr narpers 9Ty PTYTh Ha At, HaJ0 COOOIHUTE
eit KOJIMYeCTBO TEeIUIOTE @ = ¢m - At, Tie ¢ — yielbHas TeIVIOEMKOCTb PTYTH.

Ilockonsky @ = E, nonydaem cm - At = mgh = At = ﬂ 4,41. Ha 1,2 °C.
c

4.42. 42 ¥m. 4.43. Ha 3,6 °C. 4.44. Ha 25 M. 4.46. 15 °C. 4.47. 85 xr xojoa-
Hoit Boasl # 65 Kr ropaueit. 4.48. 25 kr u 75 kr. 4.49. 19,5 °C. 4.50. 55 °C.
4.51. 14 %. 4.52. Jlna marpesanus Bosayxa; B 1,8 pasa. 4.53. Ha 43 °C.
4.54. Ha 12 °C. 4.55. Cransuoro. 4.56. Anomuauessiii. 4.57. 2,5 Kr BOABI;
co pryreio. 4.58. 3a 4 c. 4.59. 47 %. 4.60. Ha 2 °C. Yxasauue. IIpegno-
JIOFKUTEe, YTO 34 VKABAHHOE BPEMA Ka)JyI0O CEKYHAY BOoja oTAaBaja OIHO H
TO e KOJHYecTBO Teiiorkl. IIposepbTe 3aTeM, NMOJATBEPKIAET JIH MOJYIEH-
HBII oTBET aTO mpexnosokenne. 4.61. Peurenue. OGo3HauMM MacChl MAPHKA
H BOJLI COOTBETCTBEHHO M H m‘, a yJaelbHBIE TeIJIOeMKOCTH ¢ H L'B, TEMIIE-
parypy nocie nepenoca N mapuxoe £, . Temneparypa KHOATKA ¢, = 100 °C.
CorsiacHO ypaBHeHHI0 Temaosoro 6aranca e m(t, — t) = Nem(t, — t,). Ecim
N = 1, monyuum c m(t, — t) = em(t, — t)). [lomeTaBuB B 3TO ypPaBHEHHE

qHCIOBble B3HAYEHHA M3BECTHBIX BENWYMH, moayuum cm, = 3cm. Tor-
aa mpu mobom N cnpaseanuso ypassenme 3(t, — ¢) = N(i, — t,)- Orciona
¢ = Nt,+3t,

- . Iocne mepenoca BTOPOr0 H TPETHETO MIADUKOB TeMIEPATY-

N+3

6= 163



pa B KaJopumerpe 6yner coorsercrBeHHo 52 u 60 °C. IToxcraBuB sHadYeHUe
t, =90 °C, monyunm N = 21. 4.62. Yrazarnue. MOJIOKO B BOLY MOMKHO, HA-
npuMep, PasjJuTh B COCYJBI BMecTHMOCTEIO 1o 0,5 ;1 M 3aTeM OCYILECTBIATE
Tenjionepegadyy MexAy 3THMH COCYIaMH.

5.9. 7,8 MIIzx. 5.10. 400 r. 5.11. 27 MJK/Kr; KaMeHHBIH YIroJb.
5.12. 128 M. 5.13. 92 M. 5.14. 190 r. 5.17. ¥ nopoxa MeHbIIle yIeab-
Hafd TeNJIOTA CropaHW#A, HO Oojble CKOpPOCTh cropaEufA (mpHduem 0Oe3 mo-
cTyna Bo3ayxa). Bea sHeprus CropaHmMs mOpoXa BHIJENSETCA B THICAUYHEIE
noau cexkyeael. 5.18. HexkoTopoe KONWYECTBO TEIIOTH PACXOAVETCA Ha Ha-
rpeBaHHe H HCIOAPeHHEe BOJbI, COAEpIKalleics B ChIPBIX ApoBax. 5.19. Be-
pesa uMeeT GONBINYIO IIOTHOCTh, YeMm cocHa. 5.20. Pewenue. Ilockoneky
macca BOAB m = pV, 1A ee HarpeBaHHA HOTpeGyeTcsa KOJHYECTBO TeILIOTHI
Q = me(t, — t,) = pcV(t, - t,). Buecs p, ¢ — COOTBETCTBEHHO IJIOTHOCTH M
yAenbHASA TeIJIOEMKOCTh BOAbI. B oTcyrersme motepn oHeprum @ = gm , rae
g W m_— COOTBETCTBEHHO y/JeJbHAA TEIIOTA CropaHus i Macca rasa. Orciona

pcV (i, —t,) m
———=. IlpoBepuB eAMHMIBI BEJHYHH M I[OACTABUB YUCJIOBbIE

r

suavyeHnus, noiayuum m_= 0,19 kr. 5.21. 55 n. 5.22. Ha 27 °C. Pewenue.
IIpu cropaHHH KepocHHA BEIAEISETCH 9Heprud, pasHas gm. 1A NOBsILIeHUA
TeMIepaTyphbl BOAbL Ha Al HeOGX0ANMO KOJIUYECTBO TeII0Th @ =cm At = cpVAL,
rge ¢ 4 p — COOTBETCTBEHHO Y/AEJbHAH TENJIOEMKOCTh M ILJIOTHOCTh BOJKIL.

Cornacso yeaosuio @ = 0,5 gm. Orcoga At = ;_mv . 5.23. 29 r. 5.24. 31 °C.
cp
5.25. 36 %. 5.26, Her. Ykazanue. CpaBHHTe NJIOTHOCTH GEH3WHA M CIHD-

Ta. 5.27. 460 kr. 5.28. Ha 23 km. 5.29. 22 7. 5.30. 250 M. 5.31. Pewenue.
Hp‘ﬂ OCTAHOBKE KMHEeTHYECKAad DHeprusf arToOMObOHIIA InpeBpaniaeTcA BO BHYT-
PEHHIOK 3HEPIHK TOPMO3HBRIX KOJOJOK, IITHH U ADYIHX YV3J0B (DHH Harpesa-
iorcs). Yrobel mocne ocTaHOBKHM npHobpecTn HeOOXOAHMYIHO CKOPOCTb, T. €.
YBEJIHYHTh KHHeTHYECKYIO 3HePI'Hi0, B JIBUTraTee JOJIKHO ObITh H3PACX0/0Ba-
HO HEKOTOPOE KOJIHYeCcTBO MroplYero. HOSTOMY IIpH IBHMEHHWH ¢ OCTAHOBKAMM
aBromMoOHII0 TpeGyerca boubute ropwodero. 5.32. [lnacrmacca ropur ObicTpee
oymaru, ITosToMy, 4aCcTHYHO Cropes, ILJIACTMACCOBBIN LIPYTHK racHer (H3-sa
HeJIoCTaTKa KHC/IOPoAa) H BOCILIaMeHAeTes BHOBE, KOIJA IO Hero JOoropHr Gy-
mara. 5.33. 86 °C. 5.34. 81 r. 5.35. 18 °C, 5.36. 1 kr. 5.37. 25 mr. 5.38.3: 7.
5.39. 29 %. 5.40. 35 %. 5.41. 62 x.

6.12, Temneparypa OTBepJeBAHMA CIOHUPTA HHXKe TeMIEDPATYPHl OTBep-
JepaHusA pryTH. 6.13. Bosa npH 3aMepsaHHH pACIIHPAETCA M MOMKET paso-
pBaTe paguatop. 6.14. IIpaMera ykasana BepHo. O6pazoBaHMEe KPHCTAJIH-
KOB CHEra H JIbJA CBABAHO C BEIJIEJIEHHEM 5HEPrHH B OKPYIHAKNIIYIO Cpeny.
IToaromy npu cHeronajge GONBIIOro NOHMIKEHHA TEMIEDATYPEl BO3ayXxa OHITE
He MokeT. 6.15. [InA TaaEHA Jbja HeoOXOZHMMO HEKOTOpPOEe KOJHYECTBO Te-
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IJIOTHI, KOTOPOE MOCTYI&eT U3 OKPY’KAIOIIero Bosayxa. B peayasrare Bo3ayx
oxmamnaerca. 6.19. 41 xImx. 6.20. 0,33 kr. 6.21. 126 x[x. Pewenue. [lna
HATpeBAHHUA CBHHIIA /0 TEMIEDPATYDLI IUIABJIEHAA eMy HaA0 COOGIIUTE KOTH-
YeCTBO TEeIJIOThI Ql - cm(tm = t1)' a Ond IJIapjieHHdA — KOJHYeCTEO TellJIOThI
Q, = Am. Cnenosarensso, @ = @ + Q, = cm(t,, —t) + Am. 6.22, 13 x]x.
6.23. 1,6 xr. 6.24, 0,6 xr. 6.25. 0,85 M]I>«x. 6.28. Bozxa, cogep:xamaaca B
BOJIOKHAX jlIepeBbeB, Ha Moposze samepaaer. Jlen, paclIMpsAsich, paspbiBaer
BOJIOKHA W BhI3bIBaeT Tpeck. 6.30. Pewenue. IIpn TpeHMH KOHBKOB O Jel
BHIIeZIAETCH HEKOTOPOE KOJHYeCTBO TEILIOTH M jef maaBurca. Obpasyercs
TOHKHH CJI0M BOAAHOH CMa3KH, B pe3yjbTaTe 4ero TPeHHe YMEeHLIIAEeTCH.
B cunbpHBIe MOpPO03bl cMa3ka He 06pasyercs, MOCKOJIBKY BbIAEJAIOIIEHCA TIPH
TPeHHH KOHBKOB O JieJ PHEPIHH HEJOCTATOYHO /IJ1A HArPeBaHUA JbAA A0 TeM-
nepatypsl naasiendd. 6.31. Her. 6.32. B nepeom, Tak Kak Ha PacTBOpeHHE
caxapa (Ha paspylleHHe ero KPHCTAJJIHYECKOH pemeTKu) pacxXoayercs sHep-
raa. 6.36. 2,2 MJI:x. 6.37. 1,8 xr. 6.38. 2,7 kr. 6.39. 2 xr. 6.40. 0,69 xr.
6.41. 1,3 xr. 6.42. Amomunauesoii; 8 1,3 pasa. 6.43. 0,54 xr. 6.45. B con-
HEYHVIO MOPO3HYIO moroAay. JIyau coJHIla HArPEBAIOT CHEr Ha KPBIIIE M BbI-
3EIBAIOT €ro TagHue, Boja, cTekas Ha TEHEBYIO CTOPOHY, 3aMepaaeT, obpasya
cocyapKH. 6.46. Baarogapa Gosbmioi yaenbHOH TeNJIOTE MJABJIEHHS JBIA
TasHKe CHera M JbJa BecHOH mpoMcxofuT nocrenenso. Ha aTo Bnepshie obpa-
THJI BHEMAaHWe IoTJasAcKkni yvuensii [[xoaed Bisk B cepenune 18-To Beka.
Ecuin 661 cCKOOUBIIKMICA 38 3UMY CHEr TafAJ BeCh CPA3y IPH MNOBLIINIEHHH TeMIe-
paTypsl Bo3ayxa o 0 °C, Kaxayio BecHY IDOHCXONWIH Obl OMYCTOLIHTENbLHEIE
wasogaenud. 6.50. I'opAuasa Boja pacmiaBjifeT TOHKHH coi abJa ¥ MejIeH-
HO 3amepaaer. IIpm »TOM OHa ycrmeBaeT PABHOMEDHO pAacTeubcf, W IOBepX-
HOCTH JBbAa moJayuaercs raagkoit. 6.52. Pewenue. Ha 3emnmo. IIpn GeicTpom
IBHMJKEeHHH B aTMocdepe Ha coyckaeMelil annapar feiicteyer Goabluas CHIa
CONMpPOTHBJICHHUSA, BCJIEACTBHE Yero IMPOHCXOJHUT IMpeBpalleHle KHHeTHIeCKOH
SHEepPruMH BO BHYTDPEHHIOI H Kopoyc packaasercd. Iloxka Ha HeM ecTh JIeTKO-
MIaBKHIH MeTaJll, TeMIleparypa Koplyca He MOsKeT IOAHATLCA Bhlille TeMIepa-
TYpHI IIaBIeHNA aTOro Merasia. 6.54. CenrnoBOTO0; MegHOrO. 6.55. ) =10 °C;
6)0°C; B)0°C;r) 10 °C. ¥razauue, YUTHTE BO3MOXHOE ILUIABJIEHHE JIbJA.
6.56. 660 °C. 6.57. He Gosee 0,76 kr. Pewenue. B pesynprare Temsonepe-
na4yu Boja MoxkeT ocThITh He Gojaee ywem Ha 30 °C. Ilpu aToM oHA OTAAET KO-
JIMYECTBO TEIJIOTHI, He mpepbimammee @, = cm At rxe [At| = 30 °C. lna
[LJaBJeHNA Jbja eMy HeoDXoAuMO nepenarb KOJHYEeCTBO TEIIOTEI Q, = ?\.m.n.

M3 mepasercTBa @ < @, nonywaem m < e, ‘MI . 6.58. He menee 125 °C.

A
6.59. 0 °C. Pewenue. Bona, ocreiBas no 0 °C, moxker nepefaTek JbAY KOJHYe-
cTBo TemIoTH @, = m ¢ t = 126 x[lx. [lnsa nnapjieHns BCero Jbaa Heobxoam-

MO KoJHdecTBO Temiorsl @, = Am = 165 xJlxk. Ilockoneky Q, > Q,, monHOro
NJaBJeHUS Jbja He Npouaoitger; B cocyae 6GYAYT HAXOAUTHCH BOAA | JeJ IIPHU
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Temneparype 0 °C. 6.60. —30 °C. 6.62. 0 °C; 0,24 kr. 6.63. a) 20 °C; 6) 0 °C.
6.64. 5,4 °C. 6.65. —50 °C. 6.66. a) 0 °C; 6) 20 °C. 6.67. Byner nnasate BHYT-
pu negaHOrO Wwapa. 6.68. 13 %.

7.12. Bo BnasKHOM BO3lyXe HAaMHOT'O MelJleHHee HCIIapsieTcA BJAra ¢ 1o-
BEPXHOCTH TeJia, YTO IPUBOAKT K €ro neperpesy. 7.18. 36 k. 7.19. 115 & ][x.
7.20. 5 xr. 7.21. 14 xr. 7.22. 300 r. 7.23. 400 r. 7.24. 240 rJl#/Kr.
7.25. 400 x]lx/xr. 7.26. Ilpu KOHNEHCALIHH HEBHANMET ap NpeBpanlaeTcs
B BUMMEIE KaneqbKu BoAkl. 7.30. Jleso B TOM, UTO y AATYIIKH KOa OYeHb
JlerKo ucnapser piaary. B cyxoit atmocdepe xomxa 6uicTpo obessoscusaercs,
TO3TOMY JIATYIIKA, €CAH AeJ0 MAeT K TelJy, CHAAT B Boje. B chIpyio mo-
TOay, Korga cobmpaercs JOKAb, OHA BbLIE3aeT Ha NMOBEPXHOCTL H o0Dearo-
JKHBaHHE el He rPo3uT. 7.32. PacublieHHe BOALI ¥ BAMAXH MYE] KPLUIbAMU
crnocoGCTByeT MHTEHCHBHOMY MCHAPEHMIO BOABI M HOHUKEHHIO TeMIIepPATypPh!
B ynbe. Korna TreMneparypa B yibe 0CTHraeT HOPMBI, paGOTHe TYEIE BHOB
HAYHHAIOT coOMpaTh HeKTap. 7.33. YTo6bI 00ecneynTs OXIaKAeHHe OPraHus-
Ma B JKAPKUI JeHb, cofaKa MIMPOKO OTKDHIBAET DOT M BHICOBHIBAET S3BIK.
Hcnapenue CJIIOHEI ¢ TOBEPXHOCTH ABBIKA MOHMIKAET TeMIEpPaTypy ee TeJa.
7.34. Benecas cTpyiika, BRIXOAAIAA U3 HOCHKA YAlHHKA, — He nap, a TymMal
(xpoureunsle KaneabKH BOAKI, 00pA3OBABIIMECA B Pe3yJbTaTe KOHICHCAHH
HEBHIMMOTO BOAAHOro napa). 7.37. Bousluoe CKOMIeHEMe JIOAEH IMOBBIIIAET
cojilepxaHHe BOJAHOrO mapa B KoMHare. IIpm CONPHKOCHOBEHMH ¢ OXJIayK-
ACHHBIMH CTEKJIAMH NPOMCXOAHT KOHJEHCAIHMA 3TOro mapa. 7.38. Pewenue.
B xapkme JierHHe NHM BOJA MHTEHCHBHO MCHADSETCH C IIOBEDXHOCTH BO-
AOEMOB; BO3AYX, COAEPIKAIIMI BOAMHBIE TADHI, HarpeBaeTcs OT TOBEPX-
HOCTH CYIIM MJIM BO/JBI, PACIIHPAETCH M YCTPEMJIAETCA BBepX, NMPH 3TOM
oxaaxknasncek. Bogansie napsr kongeHcupyores, obpasya obaaka (puc. 190).
7.39. Poca. 7.40. B sxapkwuii JieHb Benapsercs G0JbIIe BOABI, K COAePIKAHAR
BOASHOTO mapa B BO3AyXe yBenuunBaeTcs. 7.43. 13,6 MIx. 7.44. 9,3 MIx.
7.45. 120 k]I 7.46. 510 x]Jx. 7.47. 60 r. Pewenue. Boaa npu HAIDEBAHUM

-~ ™A 3
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\
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nojtydaeT KOJHYECTBO TemwaoTel @ = ¢ m (f — 1), a IpM KOHAEHCAIMH Iapa
W OXJIAKAEHMHM 00pasoBaBIIEHCH BOJALI BBIJENAETCH KOJHYECTBO TeI10ThI
Q =Lm_ +cm(t - t). CorsiacHo ypaBHEeHHIO TeITOBOro Ganamca Q =Q,

orkyra m, = m _G(E-1) . 7.48. 3,5 xr. 7.49. 112 r. 7.50. 0,9 MJIx.
L+c,(t,-1)
7.51. 57 r. 7.52. 0,92 xr. 7.53. Pewenue. Mcnapeaue npoaoJKaeTcs, O~
HAKO BOJAAHON TIap Teleph He BHIXOAMT U3 DankH. HeMm DosbIle KoJuve-
CTBO MOJEKYJ Tapa Haj BOAOH, TeMm daile OHM, coBepmasn GecropsanouHOe
ABU’KEeHME, MONAJAIOT ONATH B BOAY — YCKOPAETCA Npolect KOHAEHCAIHH.
IIpH HEKOTOPOM KOJWYECTBE BOAFHOTO mapa B OaHKe ucnapeHue M KOHIeH-
calusa KOMIEHCHPYIOT APyl Apyra: ypoBeHb BOJABI He Oyner HM3MEeHATHCH
(B NJIOTHO 3aKPBITBIX COCYJAX MO 3TOil JKe NMPHYMHE YPOBEHDL JKHAKOCTH He
H3MeHsIeTCH B TedyeHHe MHOrEX Jjert). 7.54. He 6yjer, Tak Kaxk And KHIeHHA
HeoOX0ANM IpATOK aHepruu. Temneparypa oboux cocysos 100 °C, BHENIHHIH
cocy]l He TepejaeT 9HeprHio BHyTpexHemy. 7.53. Bosayx, compHKacadck C
OKOHHBIMH CTEKJIAMH, OxJasxkjaercd. Haxomusmmiics B BO3AyXe BOIAHOM
nap TpeBpamaerca B JIEAAHBE KPHCTAIB (MHHYA SKHMAKOE COCTOAHHE).
7.59. Benepersue ucnapesusa Bogsl. 7.60. Ilepen nox ieM KOJHIECTBO BOJAHOTO
mapa B BO3AYXe BO3ZPACTAET M Hap HaUWHAeT KOHJEeHCUPOBATHCHA B HEKOTOPBIX
TMOPHCTHIX M CHIYYMX BemjecTBax. 7.62. OTo MO#HO 00'bACHATE TEM, YTO IPH
MOBBIIIEHHOI BIAMKHOCTH JepPeBAHHEIE TpeaMeTs oTchipepaloT. [Ipu ropennn
BJATA M3 [ApPeBEeCHHL HHTEHCHBHO HCIAPAETCA, Y BeIuuuBaich B o0beMe, nap
¢ TPECKOM DaaphiBaeT ApeBecHbie BoJIOkHA. 7.63. Tlepes noieM BIamHOCTH
BO3/IyXA YBEIMUYHBAGTCH, B Pe3y/bTaTe Yero y MOIIeK, MOTHIILKOB H APYTHX
HACEKOMBIX KDBLIBIIIKA OKPBIBAIOTCA MEJTKAMH KAMEJIbKAMH BOJLI U TAKE-
netor. [ToaroMmy HaCEKOMBIe ONYCKAIOTCS BHU3, & CJIEJ0M JITAT M NTHIBL, H-
rapmuecs uMH. 7.65. Pewenue. Bofa B uailHUKe NOJAYYaeT TENJIO OT Harpe:
Toro miaMeHeM AHA YallHMKA WM OT 3JIeKTPOHAIDEBATE/A, PACIOJIOKEeHHOT0
y aaa. Clom BOABI y AHA HATPEBAIOTCA A0 TEMIEDPATYPhI KMIIEHH: DaHbIIE
OCTAJNILHBIX, NIOATOMY V JIHA BOSHMKAIOT NMy3bIPbKH, HAMOJHEHHBIE BOASHBIM
napoM. ITyshbIpHKHA BCILILIBAIOT ¥ MOTafZaoT B GoJee XOJOAHBIE CJIOM BOJBI.
B peayibTaTe OXJ@XKAEHHA Nap KOHJAEHCHPYeTCH M MY3BIPHKH «3aXJIONbI"
patorcas». IIPpOMCXOAAT 8T0 TAK OBLICTPO, YTO CTEHKH MY3LIPLKOB yAAPHAIOT-
cA ApYyr O JApyra ¢ pe3kHdM ImeJKaHbBeM. MHOMECTRO TAKHX KpPOLIEYHBIX
4CXJIOTIBIBAHMI» ¥ co3faeT xapaktepHsblii mym. Ilepex camMbiM 3aKHIaHu-
eM BepXHHe CJIOM BOBI y¥e HMEIOT TeMIepaTypy, O/IM3KyI0 K TeMuepaType
KANEHHs, TI03TOMY «3aXJIONbIBAHNA» NYSBIPDHKOB HE NMPOMCXOAMUT. A mocje
3AKUNAHMA MBI CIBINMM OVIbKAHbE NYSLIPLKOB, JIONMAKIUXCA Ha IOBEpX-
HocTH BOAbI. 7.66. Pewenue. Tlocne OTKPBIBAHHS cOCY/a JaBlleHHE B HEM
ylajer IpAKTHYeCKH [0 HYJIsA, H HUITO He HOMEIIaeT PACTH BOSHHKAIOINM B
BOJe TMy3spbKam ¢ napoM. Bona 6ypeo sakunuTr. IIponecc napoobpasoBanm
HIeT ¢ TIOTJIoIeHUeM SHEepPrHH, MoaToMy Bojxa Oyaer ObICTPO OXJayKAATHCA.

167



B peayabrare B cocy/ie OMHOBDEMEHHO ¢ KMIEeHHeM GyJeT HATH H «IIPOTHBO-
TOJIOMKHBIH» Tponecc — 3amMepaanue Boasl. 7.67. B oyens umcroil Boge Her
HEHTPOB MAPOOOPA3OBAHUS, HA KOTOPHIX OGBIYHO H 06PA3yIOTCH NYIEIPLKH
napa. Ileperperas Boxa HAXOAHTCA B HEYCTOHYMBOM COCTOAHMH: Majeiimee
BO3/leliCcTBHe MOKeT BBI3BATEL OypHoe sakunanwme. 7.68, Yrasauue. B ta-
KHX COCYJaX HMMEHTCH IOPhl, CKBO3b KOTOPhIE BOJA MEAJIEHHO IpOCAYMBA-
ercsa us cocyaa. 7.71. 2,3 kr. 7.72. 0,37 kr. 7.73. a) t =32 °C, m = 510 ;
6) t = 100 °C, m = 573 r. Pewenue. Ciever yuects, 4TO eCJIH Macca napa
JAOCTATOYHO BeNIWKA, TO ViKe KOHJeHCANMA HEeKOTOPOH YaCTH napa IpHBeJeT
K HOBBIIIEHHMIO TeMIIepaTypsl B Kagopumerpe a0 100 °C, nostromy ocraBmmii-
ca nap He Gyner konjaeHcuposaThes. Ilpolne Bcero cHauasa peliaTh 3a4a4y,
NpeAnojarasd, YTO KOHJEHCHDPYETCA BeCh LAD; eclH MOJCTAHOBKA YHMCJIOBEIX
AAHHBIX NPHBe/leT K peayabTaTy f < 100 °C, TO aTO HOATBEPAMT IPABUILHOCTE
NPeANOoIOKeHHA, 4 ecid noxyuured, ¥ro ¢ > 100 °C, To npeanonoxenue He-
COpaBeJIHBO, T. e. t = 100 °C. B ciydae a) u3 ypaBHeHHA TeIJIOBOTrO Ganamca
em(t=t)=mL+em(t ~t) nonyuum t = 32 °C, nosroMy m = m, + m ;
B cay4ae 6) Haxonum ¢ = 100 °C. Boja noayumia oT napa KOJHYECTBO TeILIO-
THl @, = ¢,m (t — ¢ ); CeA0BATENBHO, MACCA CKOHIEHCHPOBABILEroCs BOASHO-

ro napa m = Q - ﬂﬁ!{-‘w ,am=m_ +m_.7.74. 46 °C. 7.75. 61 mu=.
L

7.76. 36,5 °C. 7.77. 98 kr. 7.78. He xsatur. 7.81. 17 °C,

8.12.20 %, 33 %. 8.13. 20 %. 8.14. 150 xJ3x. 8.15. 480 k3. 8.16. 30 % .
8.20. B xoHme Takta <cxxaruer. 8,22, Urobsl obecneunts Hauboee moJHOE
cropanue ronnuga. 8.24. 19 %. 8.25. 1,2 kBr. 8.26. Ha qu3e nHOM TOILIHBE.
8.27. 10 r. 8.28. 9,6 kBr. 8.29. 25 %. 8.31. D10 cleACTBHE Pa3perKEHHO-
CTH BO3/YXa B BEPXHHUX CIOAX ATMOChEpHl ¥ HEJOCTATKA B HEM KHCJIOPOAA.
8.33. He mpoTHEOpeuMT: TAKOE BO3MOMKHO, €CIH Ta3 MPH HATDEBAHMN pac-
WUPAJICA W BBHINONHAJN pabory. 8.34. Her. Huskuii KIIJ[ TernnoBreIX MamuH
Oa"bHCHHETC.ﬂ Heé CTONBKO TpeHHeM B MéXaHH3Max, CKOJBKO HEOﬁXO}IHMOCTbIO
OTBOJMTE OOJIBINOE KOJMYECTBO TEILUIOThI B XOJOAWIBHUK. 8.35. Pewenue.
Hu kuHernyeckas, HYA IOTeHIMAILHAA 3HEPIHA ABTOMOGHIIA He M3MEHANACS.,
BeiennBuIasca sHePruA U3pacXoA0BaHA HA MPEOJOJIEHHe PASIHYHBIX BH/IOB
TPeHHdA; CIeJOBATEJbHO, BCA SHEPIHs IMepella BO BHYTPEHHIOW HHEPTHIO
HarpesmIuxcsd UIMH, JOPOTH, Bo3ayxa M T. A. 8.36. Bo Bropom mumianHape —
CXKATHE, B TPETheM — BEINYCK OTPAGOTAHHON CMecH, B UETBEPTOM — BOYCK
ropioveit cmecu. 8.37. 23 m/c. 8.38. 6,1 .

10.35. IToromy uTo ¢ TaKHX Tex 3apsajn He crekaer. 10.39, ITpu TpeHum
000JI0YKHM I1apa O BO3JYX OHA 3JEKTPHU30BAJIACH HACTOIBKO, YTO BOZHHKAJ
oJeKTpUYecKHil 3apaa. Ecim obosouka mapa Gblla HAOJHEHA BOJOPOJOM,
TO IPH BOIHHKHOBEHHH paspfAia BOAOPOA MOTr BociaMmeHHThes. 10.41. Mo-
/KeT, B 3aBHCHMOCTH OT TOro, 4em ee Hartupaior. 10.45. Omubka monye-
Ha Ha puc. 36, 6. 10.46. Pewenue. [la, moryr. UMeHHO TaK 5JeKTPHAVIOTCA
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TINATEJBHO OTHOJHMPOBAHHEIE Tejaa (eCJH OHHM HM3rOTOBJIEHBI U3 PAIHbLY
maTepuanos). OZHO U3 TeJT «IepeTArHBaeTs 3JIeKTPOHBI C IOBEPXHOCTH JAPY-
TOro M 3apAKaeTcd OTPHIATENBHO, APYroe Tejo IIPH 9TOM 3apdAxaercd Io-
noxurensao. 10.47. Pewenue. [lpocToro NpHKOCHOBEHHMS HeJOCTATOYHO.
D6oHUT — JAUIJIEKTPHMK, MOITOMY 3apdaj], He MOMKeT [OepeTeKaTh C OJHOro
VYACTKA TOBEPXHOCTH MAJOYKH Ha Apyroi. IIpu nNpHKOCHOBEHHH HA 9JIEKT-
poMerp TepeijeT 3apAaf JHUINL ¢ o4YeHb He(OJBIIoH JYacTH HOBEPXHOCTH IIa-
nouku. IIpoBojs ke TMAJOYKOH N0 MeTAa/IMYecKoH IMOBEePXHOCTH IIApHMKA
3JIEKTPOMETPa, MBI [lepelaeM IIAPHKY sIeKTpUYecKuil sapaj ¢ Gosibineit mo-
pepxuoctr. 10.50. Pewenue. JBa Tesia HCNBITHIBAIOT 2JEKTPHYECKOe IPHTA-
JKeHWe, ecJIH 3apAKEHO TOJBKO OJHO M3 TeJ, IPHYeM 3apAnoM 1100020 3HAKA.
A sJIeKTpHUeCKOe OTTAIKHBAHHE NPOABIAET cebd TOJBKO TOrAA, KOrAa 3apa-
sxeHB! 06a Tesia, mpHueM obasaresnpHo ofHorMmenHo. 10.51. Pewenue. Heno-
BeUeCKOe TeJIO ABJIAeTCH IPoBoAHUKOoM. [IpH conpuKocHOBEHHH ABYX NIPOBOX-
HHKOB 3apAf NepepacrpefiefseTcs MeXAY HAMH Tak, 4T0 Ha GoJblneM Io
pasMepy TPOBOAHWEE OKaswlBaeTcss W GOJIBINMIA Mo MoayJio 3apsan. ‘esose-
YecKoe TeJ0 HAMHOro GoJblIe IIapuKa, [N0dTOMY NPaKTHUYEeCKH BeCh 3apAl
[IapUKa MepexojuT Ha TeJo YeJoBeKa.

11.23. Pewenue. Tax KaK IIAPHKH ABIAITCH OPOBOJHUKAMH, TO TIOCNE
CONPHKOCHOBEHHS MX MOKHO PACCMATPHBATH KAK OJHO TeJIO ¢ ODIIHM 3aps-
noM @ = bg + (—9¢) = —4q. lllapHKH OAMHAKOBbIe, [03TOMY 3apAd AeadT-

CcA MeyKAY HUMH IIOPOBHY H 3apij KasKJoro mapuka Q- —-2¢. 11.24, -10q.
2

11.25. 90 H. 11.26. 0,25 mH. 11.27. 30 sKna. 11.28, 15 mm. 11.29. VBe-
auunATh B 256 pas. 11.30. 10,5 aKx. 11.31. a) Veeswuunacs 8 1,8 pasa;
6) ymenbimuaack B 1,25 pasa. Ykasaunne, [Ipapmennte 3aKOH COXpaHeHHA
BIeKTpHYECKOro 3apsaa u saxkoH Kynoma., 11.33. MoxHO; AJs 9TOTO IOTPe-
fyloTca elle ABa METAJUIMYECKHX IIAPHKA TAKOoro ke paguyca (puc. 191).

Puc. 191

12.18. Pewenue. Hago npuBecTn mapukn B conpukocHopenne. Ilpu aTomM
JeKTPUYECKHH 3apaAll PA3JeIUTCA MeX /1y HUMH [OPOBHY, T. €. 3apA/l Ha KaxK-
IJO0M M3 HUX COCTABHUT NOJOBHHY IIePBOHAYATRHOTO 3apAaa. 3arem IapuKH HaI10
VA&JIHTE APYT OT APYyra | [mocje 3Toro NpHKOCHYTHCH HANbIEM K OJHOMY M3 HUX
(npwm 3TOM NpaKTHYECKH BECh 3aps/i MepeiieT ¢ MapuKa Ha TeJIo 9KCIIepAMeH-
raropa). [ToBTOpPAA 5TY NPONEAYPY, MOMKHO YMeHBIUATE 3apaj B 4, 8, 16 pas
u 1. a. Takoil crmocod roguTeA TOMLKO AJIA IIAPDHKOB H3 NPOBOAAINHX MaTe-
puaJios. 3apAj Ha MIapHKe N3 AMSJeKTpHKA (Hanpumep, us s00HUTA) He MO-
JKeT [IepeTeKaTh Jayke Ha COCeJHHUH y4acTOK TOBEPXHOCTH.
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12.20. Pewenue. IIpuKoCHOBEHHE K M'MJIb3e NPUBEJET K TOMY, UTO OHA TIPAK-
THYeCKH paspanutca. IloaToMy oOTTalKHBaHHE THIBE CMEHMTCH NPUTH-
JKeHHueM, I'Hib3sl CONPHKOCHYTCH M HX 3apAfbkl OIATE CTAHYT OJHHAKOBBI-
Mu (BABOE MEHBIIMMHM, YeM B Havaje ONbITa). B pesyiabTare ruibasl HyayT
ONATE OTTAJKHBATBCH, HO YroJ MeKAY HHTAMM CTaHeT 3aMeTHO MeHbIIe.
12.21. Pewenue. MOKHO IPHBECTH IIAPDMKM B CONPHKOCHOBEHHE M TOLHE-
CTH 3apsyKeHHYI NaJ0uYKy OJHM3KO K OAHOMY M3 HHX (HO Heé NPHMKACATBCA).
B pesysnbraTe pasiesieHHs 3apa0B LIADMKHW TIPHOOPETYT paBHBIE MO MOXLY-
JII0 ¥ OPOTHBONOJIOMHEIE MO 3HAKY 3apsajbl, 3aTeM HAA0 PasABHHYTL mIa-
PMKH H TIOCT€ 3TOr0 YAAJMUTH IAJOYKY: INADHKH OCTAHYTCHA 3aPAKEHHBLIMH.
12.22. JlocraTouHO KOCHYTHCA DPYKOIH OZHOH M3 runins. Ecnu mocse atoro
HX B3ANMOJIEHCTBHE NPEKPATHTCH, TO MBI KOCHYJIHCH 3aDAMKEHHOM IHJIB3BI.
12.23. Pewenue. IlycTs, HAIPHUMED, MBI IOAHOCHM K 2JIEKTPOCKONY OTPHIA-
TeJbHO 3apsskeHHoe Teno. HYacTs cBOGOJHBIX 9JIEKTPOHOB, OTTAJIKHMBAACHL OT
OTPHIATENLHOTO 3apAja, HepeiijeT HA HUIKHIOK 9acTh CTED/KHA M HA CTpe-
KY. CTPEJIKH Ha'uHeT OTTAJKMBATBCHA OT CTEpPXHH H OTKJOHHUTCH OT BEpPTH-
ranu (pme. 192). 12.24. Veeaunuurcs; yMeHsImATCA. YKasaHue. CM. sa-

Pwuc. 192

nady 12.23. 12.26. MoxkHO noHecTH 3apsKeHHbIH IapUK K HesapaKeHHO-
MY H KOCHYTLCH NaJbIeM He3apAKeHHOro mapuka. B pesyiasrare oH npuod-
pPeTeT MOJIOYKHUTeIbHbIM 3apaj. 3apsAj MepBoro IaPHKa OCTAHETCA HeH3MeH-
HbiM. 12.28. Pewenue. 3apsaeHHOe TeIO CO3/laéT BOKPYT cebsi ageKTpuUue-
CKOe 1oJjie, KOTOpoe, JeHCTBYA Ha OTPHUATE/NbHBIE H ITOJOKHUTEIbHEIE YACTH-
OBl B HE3APAXKEHHOM TeJle, BLI3LIBAET B HEM pasdeneHue 3apados (puc. 193).

I 2

Puc. 193
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B pesyibrare sapsykeHHoe Teno I GyfeT TPHTATHBATE «OIMKHIOW [0J10-
BUHY» HE3apAMKEHHOTO Tela 2 M OTTAJIKHBATE <«/ajbHION». XOTA 3apA/bl
«TIOJIOBMH» Telxa 2 o MOAYJI0 OJWHAKOBBIL, Ha «0JIMMKHIOK» €T0 IOJOBHHY
neiicTeyer Dosiee CUJIBHOE TOJe, TOCKOJBKY OHA HaXOAUTCH OnMsKe K 3apd-
sxepHoMy Teny [. BenencTsue 3TOr0o NPHUTAMKEHHE <«IePECHIIMT» OTTAIKH-
pamne. 12.29. B cayuae a. 12.30. Veeauunrea. Y kasanue. Cm. puc. 194,

)

Puc. 194

12.31. Pewenue. Ecnu Obl 3apaj pacnpefenuicda TAK, 9TO BHYTDH IPOBOJ-
HUKA CYIecTBOBAJO OBl BJIEKTPHYECKOE IoJe, OHO BHISBIBANO GBI ABMIKe-
HHe cBOGONHBLIX 3aPAKEHHBIX YACTHI, NPUBOAsAINEe K JajbHeHIIeMy mepe-
PACIpefileIeHHIO 3apsa. DTOT NpoIece 3aBeplIdeTcd TOJNBKO TOTAA, KOTAA
[oJie BHYTPH NPOBOJHHKA McUesaeT. MoKHO OKA3aTh, 4TO 3apAJ IIPH 3TOM
6yzer HAXOAUTHCA TOJBLKO HA TOBEPXHOCTH IPOBOJHUKA. 12.32. Moryr.
Peutenue. dbdexT nepepacnpeseleHNs 3apAA0B MOKET NPHBECTH K IMPHUTHA-
JKEHHIO OSHOMMEHHO 3apsAMeHHBIX Tes: «OJMHKHAA» CTOPOHA OXHOTO M3 HUX
MO3KeT H3MeHWTH 3HaK sapajga (puc. 195). Ilpurasxenue MEHBINETO MO MOAY-

Puc. 195

10, HO GiMike PACIIONOMEHHOTO 3apfAfa ¢IePeCHJMT» OTTAlIKMBaHME GOJL-
mero 1Mo Moaynwo, Ho Gojee xameroro sapsafa. Taxoe BO3MOMHO, €CIH Teja
HaXOJATCH NOCTATOYHO GJM3KO APYT K APYTY M 3ap#Aj OAHOMO H3 HHX BO MHO-
ro paz npeBblIAET 3apAN APYyroro.

14.17. BoszamkaeT kparkoppeMeHHBIH Tox. 14.28. MarauTHOe, TEIIOBOE,
xumnueckoe. 14.29, Pewenue. Vcrounnk TOKa He CO3JAeT dJIeKTPHYECKHEe 3a-
panbl. BHYTPH MCTOYHMKA HA 3apsAKeHHbIE YACTHUIBI JeHCTBYIOT CHJIBI, KOTO-
phie pasAesIAoT PASHOMMEeHHbIe 3apsA/bl, IPeoa0ieBas X dIeKTPUIecKoe IpH-
TAKeHHe: HA OJHOM IIOJIIOCe BO3HMKAeT M3DBITOK MOJOKHTENbHBIX 3apAJ0B, a
HA APYroM — H30BITOK OTPHIATEJEHBLIX. DTH 3apAJbl CO3AAIOT JJeKTPUYecKoe
[oJie, KOTOPOe M BLI3BIBAET YIOPSZOYEeHHOE [BH)KEHHE 3apAXMKeHHBIX YacTHIL
B nen. 14.30. BHyTpH HCTOYHHEA 3/IEKTPHIECKHH TOK TE4YeT OT OTPHIATENb"
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Hecrournk ®
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X

Puc. 197

HOr'o IOJIOCA K TOJMOMKHTeabHOoMY (puc. 196), 14.31. Yxasanune. Tpamsaii-
Hpble penbChi 3azemiieHbl. 14.39. Her. Ecin oJHY NUHKOBYIO TUIACTHHKY 3a-
MEHHTh HA MeAHY, HOJYYHTCA raabBaHAvYecKHii ameMeHT. 14.40. Pewenue.
Ecim ucTOUHMK HCIpaBJeH, TO B CTAKaHe ¢ BOAOH (B Heil Bceraa comepskuat-
cA HEeKOTOpPOe KOJIHMYecTBO IpHMeceil) HoTeveT sJIeKTpHYeCKHi Tok. O Hamu-
YHH TOK& MOXHO CYJHUTH IO Ny3bIPbKAM Iasa, coOMpaloINMCs Y SJIeKTPOLOB.
14.41. Cm. puc. 197. 14,42, Cm, puc. 198. 14.43. Cm. puc. 199. 14.44. Cm.
puc. 200.

o
I
L X
Puc. 198
EENE T . J1
: ®: | K2 72
:_—""""-““E _||..._.—R1./
Puc. 199 Puc. 200

15.23. 0,5 A. 15.24. 2,2 Kxn. 15.25. 5 mun, 15.26. 6 B, 15.27. 11 xx.
15.28. 120 K»n. 15.31. 100 Om. 15.32. 25 m. 15.33. 1,7 mm?, 15.34. 5 B.
15.35. 20 Om. 15.36. 18 Om. 15.41. 5 - 10'%. 15.42. 2,6 mm2. 15.43. He menee
0,47 mM. 15.48. 5 B; 0,25 A. 15.49. 0,5 A. 15.50. 24 Ka. 15.51. 0,5 A.
15.52. 15 B. 15.53. 6 Om. 15.55. Bropoii, B 16 pas. 15.57. 23 M. Pewenue.

U l 1

U
W3 cootHOomenuit R = —, R = p— cJhegver p—=—, oTKyga [ = — .
T PS Ly PS 7 y pl
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15.58. 2,8 B. 15.59. 0,068 mm2. 15.60. 81 m; 1,4 mm®. Pewenue. Bocnons-
syemes opmynamu R = p—é— u m = dV = dIS. 3pecs p — yAeJbHOE COIpPO-

THBJEHHe Meau, d — ee IUIOTHOCTh. JTH (opMyJibl 00pasyioT CHCTEMY JBYX
ypaBHeHHU# ¢ JByMsi HewsBecTHhIMH. [lepeMHOMKHE mMouleHHO 06a ypaBHe-

Rm
HuA, Hangem [ = Ei_ ; pasfeNMB BTOpPOe YDaBHEHHME Ha IepBoe, MOTyuYuM

l
S = ’% 15.61. 3 MOM. Ykazasue. Conporupiaerue Tpybxu R = p-S—,

rfie p — yAenLHOEe CONPOTHBJIEHHE }ejeaa, a § — IUIONIa/(b NOTIePeYHOTO ce-
yeHHA TpyOKH, T. €. IVION(A/k KOJbIA C BHYTPEHHAM JHaMeTpOM d ¥ BHeII-
aumM guamerpom d + 2a. 15.62. Ua amomusus, B 2 pasa. 15.63. Ha menn,
B8 1,1 pasa.

16.12. a) Yeenuuures; 6) ymesbmuTca. OTBeT He 3aBUCHT OT THIA COENH-
HeHus NPOBOJHWUKOB B enu. 16.14. 0,5 A; 25 B; 35 B. Pewenue. IlonHoe co-

TpoTHBIeHHe yyacTka menu R = R, + R, = 120 Om. Cuna Toka B uenu I = %

Cwma TOK& B KAXKIOM M3 PeaHcTOpoB Takas »xe. HanpsajkeHune Ha MepBoOM pe-
amcrope U, = IR, na sropom U, = IR, (MoxHO uaiitu U, u u3 (opmyJisl
U=1U, + U). 16.15. 3 MA; 6 B; 9 B. 16.16. 7,5 MA; 5 mA; 1,2 kOm.
16.18. Cusa Toka YBeIHYHTCH, TAK KAK CONPOTHUBIIEHHE YYACTKA 3JIeKTDUYe-

ckoit nemu ymensmured. 16,20, Ha cransHoii, B 4,3 pasa. 16.21. B meanoi, B
12 pas. 16.25. 5 Om. 16.27. 5 Om; 3,6 A; 2,4 A; 1,2 A; 7,2 A. YVkazauue.

U
O6masn cuaa Toxa B uemu [ = I, + I, + I, a comporusienude nenx R = T

ConpoTHBIEHHE IeN: MOKHO HAlTH U IPYyTUM CII0cO60M, BOCTIONB30BABIINHCE
dopmymott L= L, 1 .1 1629.a)1, =1,=1I,=12MA;6) I, = 8 MA,
R R R Ry
IL=I=4MA;B) 1 =1 = 12mMA; I,=1,=6MA.16.30.1,=0,2A,1,=1,=
= 0,1 A. Pewenue. [Ipesxie Bcero onpeAeauM, KAKOBBI THIBI COeJUHEHHH pe-
3HCTOPOB B AaHHOH nenu. [ aToro nepepucyeM HCXOJHYIO CXeMy (aapucy-
eM SKBHBAJIEHTHYIO cxeMy). MbIC/IeHHO 3aMeHUM IIPOBOJA YIIPYTHMMM ¢HHTA-
MH# W PACTAHEM Ielb, ¢B3ABIIMChL» 3a NOJIOCA HCTOYHHKA TOKA (puc. 201);
[PH HTOM MBI He PaspblBaeM IIPOBOJA, IO KOTOPLIM MAET TOK, M He COeIHHA-
eM MX B HOBHIX yaiaax. M3 noiaydeHHOH SKBHBAJEHTHOW CXEMBbI BHJIHO, 4UTO

R2

Puc. 201
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peaucropel R2 u R3 coepumHensl mapaiiensso, a peamcrop RI coegusen c
3THM YyYacTKOM LeNu nociegorateibHo. Conporueiaenne nenu R = R +R,,.

Cnenosarensno, I, = I = %, I, =1, = g 1631. I, = I, = 0,2 A,

1 2 3

I,=0,15A,1,=1I,=1,=0,05A.16.32. 1,=0,3A,1,=1,=0,1A,1,=-0,2A.
16.33. Pewenue. AMnepMeTp A0JKeH NOKA3BIBATE CHIY TOKA B damme. Ilo-
9TOMY aMIepMeTp HY’KHO NOAKJIIOYHTH NOCIe0BATEJbHO K JIaMIe: TOTAa B
amMnepMeTpe M JlaMIe cHia Toka Gyaer oguHaxora. Yro6bl HanpskeHHe Ha
JlaMIe He H3MEeHHJIOCh 3aMEeTHO H3-3a HOJAKJIIYeHHs aMIepMeTpa, HaIpaxKe-
HHe HA CaMOM aMIepMeTpe OJKHO OBITh MajabiM. JTO VCIOBHE BBHINOJIHSIET-
¢#, eCJIH CONPOTHBJIEHHE aMITEPMETPA MAJIO 110 CPABHEHUIO ¢ COIPOTHBIICHUEM
JlaMIIbl. 3aMeTHM, YT0 N3-88 MAJIOTO CONPOTHRIEHNA AMIEPMeTPA ero OMacHo
BKJIIOYATH B IeNb Oea HATDYBKH (aMIIbl, pe3UcTOpPa W T, J.) — CHJA TOKA B
HeM GyzeT CIMIIKOM BelHKa i IPHOOp MoskeT BulitTH u3 cTpos. 16.34. Peuwe-
Hue. BonbTMeTp f0/1KeH MOKA3LIBATL HampskeHHe Ha jamme, I1oaToMy ero
CIEAYeT MOAKIIYATE K JlaMIe IapajielbHO: TOrJa Ha JaMIe U BOJIbTMEeTpe
Gyner ogHO M To xe Hanpa)keHue. UToOBI CHJIA TOKA B JIaMIe He M3MeHHIACH
3aMETHO M3-3a MOJKJIIOYEHHA BOJBTMETDa, CHJIA TOKA B BOJLTMETpE JOJKHA
6bITE Masol. [lnA 3TOro COnpOTHBIIEHHMEe BOJLTMETDA AOJIKHO OBITh HAMHO-
ro Gosnbmie conpormpiaenus gamnel, 16.38. Pewenue. B peayanTare ommo-
KH MOXXeT DOJYYHTHCA OJHA M3 JIBYX Heneil, CXeMbl KOTODBIX MOKA3aHKI HA
pue. 202, a, 0.

Puc. 202

B cryuae a RanpskeHHe Ha BOJBTMETDEe NPAKTHYECKH COBMALAET C MOJ-
HbIM HATDHAMEeHHEM HA YVYaACTKe LenH, a HanpsaxeHHe Ha JaMmie npaxkTH4e-
CKH paBHO Hymw0. [loaToMy BONBTMETD NMOKasbiBaeT HANDAMKEHHE B IENH,
HO CHJIA TOKA B IENH HACTOJBKO Maja, 4TO JIAMIA He F'OPHT M MOKA3AHHA
aMIIepMeTpa MNPAaKTHYEeCKH paBHRI Hyd0. B ciaydae 0 npakTHUYecKH Bes
CHJIa TOKa HJAeT 4epe3 aMnepMmerp (OIpH napajjeJJbHOM COeJWHEHHH CHJIA
TOKa B BeTBH LeNH ODPATHO IPONOPIMOHAJbLHA COINPOTHBICHHIO BTOH BET-
Bu). JlaMna He roput; BOIBTMETD NOKA3BIBAET HATIPSIKEHHE, DABHOE HYJIO.
Ecian aMmepMerp BEIHAET HB CTPOA ¥ HA €ro MecTe B LENH BOSHMKHET pas-
PBIE, TO BOJETMETD 5yJJ'.ET NDOKASLIBATE Hanpameane B IIernd, HO JIaMIa TAK
u He saropurcs. 16.39. 240 Om; I, = I, = I, = 10 MA, I, = I, = 15 MA.
16.40. 200 Om; I, = I, =24 mA, I, =1, = 12 MA. 16.42. Cm. puc. 203,

1

b

16.43. 2 Om. 16.44. = A; % A;1A;9B. 16.45. 1 mA; 0,5 MA; 1,5 MA; 9 B.

[++]
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Puc. 203

16.46.0,12 A; 0,12 A; 0,06 A; 0,06 A. 16.47.1 =1,=I =1 =I1,=1,=0,1 A,
I. = 0,3 A. 16.48. Pewenue. Ileperopanne namibl JI4 npuBefeT K yBeJH-
YeHMIO CONDOTHBJIeHHMA uenu. CregoBarenbHO, NOJTHAS CHIA TOKA B LEIH
yMenbuETeHA, [10aTOMYy yMeHBIIATCA HAKAJ JIAMIIBI JI1 » HanpAKeHWe Ha
meit. [TockoJbKY ofIiee Hanps)KeHHe B I He H3MEHAETCH, YBEJIHYHTCH
HATIDSKEHHe HA yyacTKe ¢ MAPAJJIENLHLIM COeJMHeHHeM JaMIl. 3HAUHT,
makan aamm JI2 u JI3 yeennuurtcs. 1649. I, = I, = 0,26 A, I, = 0,52 A,
I, =1, =0,91A. 16.50. 1,2 kOm, 0,9 kOm. Yrazauue. Ha puc. 204 npu-
Be/leHa SKBUBAJIEHTHAA CXeMa IelH IPH 3aMKHYTOM KJI4e.

RI R2

Puc. 204

17.13. ¥V aamns momuoctsio 100 Br. 17.14. MomuOCTE YMEHBIIAETCHA,
TaK Kax CONPOTMRJIEHMe HUTH HAKAJA JAMILI yBeauuyuBaercd. 17.15. 3 xlx.
17.16. 5 B. 17.17. 0,98 Br. 17.18. 2,7 A. 17.19. 24 Om. 17.20. JlamMnouka
ana douapuka, B 1,4 pasa; 16 Om; 1,2 kOm. 17.21. 38 x]Jlx. 17.22. 1 x]x&.
17.23. 0,33 Om. 17.28. a) Bo sropom, B 10 pas; 6) B mepsom, B 10 pas. Pe-
wenue. IIpy TOC/IEIOBATEILHOM COEJMHEHMN CHJIA TOKA B 000MX pe3ucTopax
omuHakosa. Uz dopmyasr P = I’R cieayer, 4TO IPH NOC/AEA0BATEIBRHOM CO-
eIHHEHHH MOIHOCTL TOKA B PESHCTOPE NPAMO NPONOPLUOHAIBHA €ro COonpo-
rrBaerEno. IIpu napajijielbHOM COeTHHEHHH CHJIA TOKA B PE3HCTOPax He O/~
HAKOBA, TIOATOMY MCIIOIBL30BaTh opmyay P = IR HenenecoobpasHo. B aTrom
cllydae Ha BCeX PE3HCTOPAX OHO M TO JKe HAIpAMKeHue, MOITOMY IIJIeCo-

2
06pasHo BOCIONL30BaThCA (opmynoit P = U’ . M3 nee ciaeayer, 4TO IpH na-
R

pAaJLIeIbHOM COeIAHEHHH MOIIHOCTE TOKA B peaucTope 00paTHO MPOMOPIHAO-
HANBHA ero comporusaenmo. 17.29. a) P, = 20 Br, P, = 40 Br; 6) P, = 180 Br,
P, = 90 Br. Pewenue. a) Conporusienue Beeit nenu R = R, + R, = 60 Om.

Cuna ToKa B KaykJoM u3 peaucropoB I = E = 1 A, MOIIHOCTH TOKa B pe-
R

2
aucropax P, = IR, P, = I’R,. 6) MomuOCTh TOKa B Pe3nCTOpPax P, = E'
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2
? i UE - 17.30. 864 JIx, 1,8 x[lxx. 17.31. 5,4 x][x, 3,6 kl[x. 17.32. 3,6 Br;
7,2 Br; 10,8 Br; 21,6 Br. 17.33. 300 Br; 180 Br; 120 Br; 600 Br. 17.34. Pewe-

U2
rue. B cooTBeTcTBHHE ¢ opMyaol P = E MeHbIIlee CONMPOTHBJIEHHEe HMEeT

JlaMIla, PACCUYHTAHHAA Ha OONBIIYIO MOITHOCTE, T. e. Ha 60 Br. ITonb30BaTh-
ca opmynoit P = % JULA CPaBHEHHA MOIIHOCTEH IPH MOCJe0BATEeIbHOM
BKJIIOYEHHMH JIaMII HelleslecooOpas3Ho, TaAK Kak HalpAXeHHe HA JaMIIAX B HTOM
cnydae pasanuHo. IIpH mocnefioBaTeILHOM COEHHEHHH CHJIA TOKA B OBEHX
JaMnax ofHHAKOEBA, IIO3TOMY Jy4lle BOCIOJL30OBATHCA (opmynoit P = I’R,
M3 KOTODOIi CIENIVeT: MEHBITAA MOIIHOCTE TOKA IPH IOCIEA0BATENBHOM BKIIEO-
4YeHHH OYZeT B Toif jaMIe, y KOTOPO#l CONPOTHEBIIEHHE MEHBILIE (. e. B paccun-
TaHHOH Ha momuocts 60 Br). 17.35. 9,6 Br; 14,4 Br. YKasauue. Obmasn
MOWHOCTL OGeHX JlaMIl MEeHBIe MOIMHOCTH, HA KOTOPYIO paccuMTaHa J06as
U3 HUX. JTO CBA3AHO C TeM, 9TO CONPOTHBJIEHHE IIOCTENOBATENLHO COEH-
HEeHHBIX JaMn Gojbine conpummeunﬂ Jio6oi n3 Hux. 17.36. a) P, =90 Br,
P, = P, = 22,5 Br; 6) P, = —P—IOBT.P—QOBT,B)P 40 Br,
P,=P,=10Bm;r)P,=P,= =P,=10Br, P, =P, = 22,5 Br. 17.37. llpu napax-
JIeJIbHOM COEeIHHEeHHH; B 16 paa. 17.40. Haxa.n yeeanmauiaca. 17.42, 110 Br;
121 Br; yeennunres B 1,21 pasa. Pewenue. JlaMnsr B THDPJAHJIE COeluHeHBI
TOCTIeIOBATENIBHO, TAK 4TO HANPsXeHHUEe B CETH IDeACTaBIAeT coboil cyMmy
HanpssKeHwit Ha gamnax. ClenoBaTesbHO, YHCJIO JIAMII paBHO 55, a mom-
HOCTB TOKA B rup/snie 110 Br. ITocie neperopanusa IATH JaMI B THPIAHAE
ocranerca 50 namm, ': €. CONPOTHBJICHHE TUPJIAHABl YMeHbIIHTCA B 1,1 pasa.

U
W3 dopmyas P = 5 CJIeAyeT, YTO MOLIHOCTh TOKa yBeanuurcsa B 1,1 paaa.

Cornacuo dopmyne P = I?R MOIHOCT: TOKA B KM /I0H JlaMIle YBeJTHIHTCS
emte saamMetrHee — B 1,12 = 1,21 pasa. Benegersue atoro «YKOPOYeHHAA» THp-
aAHAa Gyaer HeforOBeYHOH — OYeHBL CKODPO MEPErOpHT elre Kakafa-HuOyan
aamna. 17.43. Hosas namua yzer cBeTHTS ciabee gpyrux; ob11as MOIIHOCTE
MOCTIe 3aMeHB! TAMIEL yBeanunTed. 17.44. MomHOCTs TOKA B Kax[0H U3 Tpex
ONHMHAKOBHIX samn 31 Br, a B uerseproii namne — 20 Br. TMonuas MOIIHOCTE
yBeauunaack B 1,1 pasa. 17.45. Ymensmmrea Ha 27 Br. 17.46. Pewenue.
ConpoTHB/IeHne JTaMIIBL JUIA KAPMAHHOIO Gonapuka (16 OM) HaMHOrO MeHB-
e conpoTuBienus 40-saTTHOl gaMner (1,2 kOm). TlosToMy NpH BKIOUEHHH
STHX JIAMII ITOC/TEZOBATeILHO CHJIA TOKA B IENH KaK DA3 Takas, HA KAKylo
paccuuTana 40-parrHas gamoa (0,18 A). Jlamna ana KapMAaHHOro (oHApH-
Ka paccunTaHa Ha cuay Toxa 0,25 A. Iloaromy ofe aamner Gyayr ropeTs
(mamMma ans kKapMaHHOrO QOHAPHKA — HENOMTHBIM HakrajgoM). ITocne samenn:
40-parrHO¥ JamMner Ha 100-BaTTHYO CHIA TOKA B menm BospacTter go 0,44 A
H namna Aada KapMaHHoro (poHapuka neperopur. 17.47. P, =P, = 1,8 Br,
P,=P =0,45 Br. 17.48. 0,4 A; 6,4 Br. 17.49. B*mponpesm:'rop 1750 6 Br,
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4 Br

2

4 Br 12 Br
A —@—
4 Br

Puc. 205

12 Br. 17.51. Cm. pmc. 205. 17.52. MomHuocTe TOKa B peaucrope Rl yse-

81 25
JUYATCH B 2—5 pasa, a B pesuctopax R2 u R3 — yMeHbmIHTCA B B pasa.

17.53. MowHocTs TOKa B Jjgamme J/I yMeHBUIMTCA B ? pasa, B JaMne

9 4

JI2 — yBeJNHYHTCHA B 4 basa, a 0bmas MOILHOCTE YMEHBIIHTCA B § pasa.

17.54. 3,6 Br; 1,6 Br; 0,4 Br; 0,4 Br. 17.55. 85 %. Pewenue. 3a Bpe-
Ma { SNeKTPMYECKWil TOK B ABHraTejasX 5JeKTPOBO3a coBepmaer pabory
A_=UIt; 3a T0 3xe BpeMA coBepiuaerca nojesnan pabora A = Fs=Fuvt. Cornacao

A Fut Fv
onpenenesnio KIIJ nonyuaem 1= I" -100 % = Unt 100 % = Ul 100 %.

17.56. 1,75 A. 17.57. 59 %. 17.58. 39 %. 17.59. 41 Burok. 17.60. 24 Mun;

8 muH. 17.61. a) 14 mun; 6) 28 mun; B) 42 MuH; 1) 9 Mus. Pewenue. [lns

JOBeleHUsA BOJBI 10 KHUNEHHA el HYKHO COODIIMTH KOJHMYECTBO TeIIOTHI

Q=cmit,, —t,.)=10° k. [lpupaBHuBAas 5TY BETUUHHY KOIMIECTBY TEILJIOTEL,
2

U
BBIIEISIONIEMYCS B IEPBOM De3HCTOpE 3a BpeMd ¢, oJIydaem % t, = Q, otxyna
1

t,=Q % . AHAJIOTHYHO IPH BKJIIOYEHHH TOJBKO BTOPOTo pesnucTopa t, = € % .
TIpu nocliegoBaTETHLHOM BKIIOYEHHH PEe3HCTODPOB CONPOTHBJIEHHE Harpeeare-
e R +
aa R__=R, + R, mosaromy £ _ = Q'I};.; =Q U2R2 . Ilpn mapannens-
RR,
HOM BKJIIOUEHHMH De3MCTODOB CONDOTHBJIEHWe Harpeearens R = = m,
2
Rup _ _QRR,
nostomy t,. = Q-3 = — 5 . 17.62. Cwm.
U  U'R,+R,)
puc. 206. Ykazsauue. [Ipu nocregosarenbHOM coe-
JVHEeHHH JlaMIl Hanps;eHue Ha nammne JI1 6yger He- Jd1 JI2
JIOCTATOYHBIM JJIA TOTO, 9To0BI OHA CBETHJIA. Puc. 206
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18.20. Cuya Toka yMeHBIIMTCH, HANps:KeHue yeBeamuurcsa. 18,21, Cuaa
TOKA YBeJHYHTCH, HANPAKEHHEe YMEHBIIUTCH.,

20.23. CranpHadA OPY’KUHA W JAPYTHE CTAJNBHBIE JETANM YACOB HAMAT-
HHYHMBAIOTCA M B3auMmojeiicTByior Apyr ¢ apyrom. 20.37. Jlw6ammit xa-
MeHb (MarHHT) NPUTATHBAET KeJe30, KAK He:KHAS MATh [NPUBJIEKAET CBOHX
gereil, — Tak OOBACHAJIH KHTailubl 3T0 Haszsanme Mmaranra. 20.38. Yra-
3aHHe. BenmoMHHATE, YTO MarHWTHBIE TMOJIOCEI 3€MJIH HE COBIAJAKT C ee
reorpadgmueckumMu noawocamMu. Kyzaa 6yzer nokasbiBaTh CTpeJKa KOMIIA-
ca, NOMeIleHHad Ha IOXKHOM reorpadguueckom mnomioce? 20.39. Moskao
MOABECHTE IIOJIOTHO 3a Cepe/lMHY Ha HUTH U [IPOBEPHTH, OPHEHTHPYETCH JIA OHO
MATCHUTHBIM MOJIeM 3eMJIH; MOMKHO TAK:Ke PasjIOMaTh IIOJIOTHO HA JBe 4acTH |
[IPOBEPMTE, €CTh JIM MArHMTHOE B3auMojielicTBie Mexxay dactamu. 20,42, Bo Bcex
3THX ycTpoiicTBax ucnosae3yior aaekrpomarauT. 20.43. CeBepHBIM MOJIO-
COM K HaM; ceBepHbIM nojocom or Hac. 20.45. OrraikuealTCH, TOCKOIBKY
TOKH TEKYT IO HHM B NPOTHBONONOMHBIX Hanpasiedausax. 20.51. Puc. 93, 6.
20.56. Pewenue. Kak TONBKO B IpYUHE NOHAET 2J€KTPUYECKHH TOK, COCe-
HHEe BUTKH NPHUTAHYTCH, B PeayJbTATe Yero Npy:KuHa coxmercs. Ecau cuia
TOKA [JOCTATOYHO BeJIHKA, HHMHHUH KOHEeI| NPY’XHHBI BBIAAET M3 KHUAKOCTH
H Ienb pajoMKHercda. [IpuTsaikeHne BUTKOB HCUE3HET, NPY>KHHA PACIIPABHUT-
cfl, 3aMBIKas [ellb, U BeCh IPOLEcC NOBTOPUTCH, T. €. B CHCTEME BO3IHUKHYT
ronebanus. 20.59. Yrasanue. HaMarHuueHHOCTs — pPe3yiasTAT YHOPALO-
YeHHSA MHKDPOCKONHYEeCKHMX TOKOB B Beullectee. 20.61. Ykazauue. C momo-
mIBI0 BOJBTMETPa MOKHO ONPele/liTh, KAKOM NPOBOJ CBA3AH ¢ MOJOMKHUTEb-
HBEIM NOJIOCOM DaTapedkH, a ¢ IIOMOIIbIO MArHUTHON CTPEeJIKH — KaKoBO Ha-
npaBJeHHe TOKAa B 3TOM IIPOBOJE.

21.20. 3a cuer MexaHW4YecKoW sHepruum marsura. 21.22. Mupykuuos-
HBIH 3JIEKTPHYECKHH TOK MOMKeT PACILUIABHUTH NPEJOXPAHUTENN U BEIBECTH M3
cTpoda npudopsl. 21.23. Konebauusa 3aTyxaoT BCIAEACTBUE IeHCTBUA MATHHUT-
HOTO TOJs Ha BO3HHKAIONIHH B KOJbIE MHAVKIHOHHLIN Tok. 21.27. 20 Mc;
17 mc. 21.36. Ilonmxkaer; B 8 pas. 21.37. 720. 21.38. 30 B. 21.39. B me-
TAIMYECKOM KOpPIyce BOSHHKAET HHAVKIMOHHEIH Tor. Ero ssanMoaeitcTemne
€ MArHMTHBIM MHOJEM CTPeJKH TPHUBOANT K ObICTpOMY 3aTyXaHuio Koaeba-
Huii. 21.40. 9ror mpubop HasbiBaeTcd AedeKTOCKONOM. HeoaHOPOXHOCTH
B CTanbHOI Oajke CO3AIOT MCKAMEHHS MAMHHUTHOrO IOJSA; CJeI0BATENbLHO,
B KaTyIIKe JeeKTOCKONA BOZHHUKAET MHJYKIHUOHHBIH 3JeKTPHUYECKHH TOK.
21.43. Mexanu4ecKas sHEPIrHs [10e3/a IPEBPALlaeTCa B 3JIEKTPHUECKYI0. Ira
SHEpPruaA HOoCTyNaeT oOPATHO B KOHTAKTHYIO CeTh M MOsKeT ObITH HCIOJIL3O-
BaHA JDYrEMH aneKTpoBosamu. 21.44. He BosHukaer. 21.45. He Bo3HHKAa-
er. 21.46. Pewenue. Crnejyer yuYWTHIBATE WHEPIHOHHOCTE YeJOBEYECKOTO
3peHHd, COXPaHAIIEro 3pHTENbHEIE OMYIleHHa Ha nporaskendun 0,05 ¢ u
Gomee. Ilpm wactore 10 I'm MBI 3ameuanu Obl HENPHATHOE H YTOMHTEJIbHOE
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«nogMurnparne» jgamn. Yacrora 50 ' JocTATOYHA AJA TOTO, YTODBI Ueso-
BeuyecKHil rja3 He 3aMedal H3MEHeHHA WHTEHCHBHOCTH W3JIyYeHHA JaMIl Ha-
ramueaaua. 21.51. 10 A, 21.52. 11 A.

25.11. Uz o6nacTy nMoJIyTeHH BUAHA YACTh HCTOYHNUKAE cBeta. 25.15. Hyxuo
HAKJIOHATL najaky. 25.24, Pasmep HoayTeHH yBeaM4YMBAETCA C YBeJHYe-
HHEM pasMepoB HcTouHMKa. 25.27, Moxer. Pewenue. Cronb me orbpacki-
BAET TeHH, KOIJa COJHIE HAXOAWTCA TOYHO B 3eHHUTe (T. €. KOrja COJHed-
HEIE JIYYH BePTHKAJbHEBI). JT0 AelicTBHTENRHO MoxeT Habmozarbesa BOIH3H
akBaropa. 25.28. JlokasaresbcTBoM ImapoobpasHoit dopmbel 3eMJH M Nps-
MOIMHeHOro pacnpocrpanesus csera. 25.29. Moxer. ConHne He ABIAETCA
TOYEYHBLIM HCTOYHHKOM cBera. 25.41. Mosxer. Pewenue. Ilyers, Hanpumep,
TeHb o0pasyeTcd Ha CTeHe, NApajjielbHO KOTODOH [ABHIKeTCA BeJOCHIIe-
JIMCT, & UCTOYHUK CBETA ABMXKeTcHA ObICTPee BeJOCHIEAHCTAa M B TOM Ke Ha-
npasaesnu. 25.42. O Tom, uto Bemepa He M3JydaeT «COOGCTBEHHLIN» CBET,
a oTpa)aeT COJHeuHEId cBeT. 25.47. Pewenue. Bricora TpyOnl (puc. 207T)
AB-EF _ 1,530

BF
25.50. 1 m. 25.51. He Goaee 9 cm.

DE = = 22,5 (M). 25.48. 1,5 m. 25.49. Ponaps.

%

Puc. 207

26.23. 60 cm. 26.24. 90°. 26.31. O xanelijockone; Ha OTPaXKeHHH CBeTA.
26.39. 30°. 26.50. Moposxka npencrasafaerT cofoil COBOKYHNHOCTE G0JbILIO-
ro umena uaobpaskenuit JIyHBI B BOJHHCTOM mNoeepxHocTH Boael. Ha mze-
anpHO TJIAZKOH NOBEPXHOCTH HOPOKKH HET, ecTh TOJBKO OJHO u3obpae-
Hue Jlyawl. 26.52. ITog yrimom 45° kK miockoctH croaa. 26.55. Ha 180°.
26.57. Pewenue, OrpaskeHHBIN vy foJkeH ObITh BepruKanbHbIM (puc. 208).

Puc. 208

179



Yron Mexay NafalolaM B OTPaYKeHHLIM (BepTHKaAbHLIM) Jyuamu pasen 100°,
Cor1acHO 3aKOHY OTpPaiKeHHsd CBeTa NePHeHIMKYIAD K IIOCKOCTH 3epKaa Je-
JIUT STOT YToJ HA JBa OAMHAKOBHIX yria (no 50°). Urak, aToT nepneHANKYIAD
obpaayer yrox 50° ¢ BepTHRAJBHEIM Jy4oM U yroi 40° ¢ rOpUM30HTANBHON 1710~
cxocTbio. IlnockoceTs ke 3epraina ofpaayer yrox 50° ¢ ropusorToM. 26.58. 30°.

26.63. Pewenue. Cm. puc. 209, na xoropom A, — uzobpaxkeHue TOYKH A B
BEPTHKAJIBHOM 3epKaje, a B, — uzobpakeHne ToYKH B B rOpH3OHTAJIBHOM,
4] 2
B
~ ‘Bl
Puc. 209

26.64. 3 uzobpaxenns. Pewenue. BeseicTBHE oTpaXKeHHA CBeTA OT 3epkaJja I
BO3HHKAaeT HaoOpaykeHue A, a BCIIE[ICTBHE OTPAXKEHHHA OT 3epKajia 2 — H30-
bpaxenne A, (puc. 210). Hexoropsie ke Jy4H, OTPA3HBIIHCL CHAYAJIA OT
3epkana I, oTpaxaioTca 3aTeM H or sepkana 2. Ilocae mepBoro oTpasKeHus

Al
FO
a4,

Puc. 210

IYYOK THX Jy4el Kak Obl eMCXOAUT» U3 TOUKM A, (B 9TOH TOUKe mepecexa-
IOTCA TPOAOJIKEHHA Jydyeil). 3HAYKT, NOCIe BTOPOT0 OTPAMKEHUA HNOABUTCH
emre MHMMoe M3obpasxenue A, Touku A, B sepkasie 2. MaobpaskeHne TOYKH
A, B seprasie | Toxke momajaer B Touky A.. Bonee aByx orpamkenmii He mc-
NBITEIBAET HH OJMH JIYY; CJAEJOBATEJIBbHO, APYrHX H3o0paykeHHH Her (TOUKa
A, He MOKeT OTPa3HThCA HM OT O/HOIO M3 3epKak — /IA 000MX 3epKaj oHa
HAXOJIHTCHA B «3azepkaibes). 26.69. a) Vroa mexay sepkanamu 90°; 6) yroa
Mexay sepkanamu 120°; B oboux ciayyasx TO4YKa JOJMKHA HAXOAMTHECH HAa
paBHBEIX pacCTOAHHAX OT 0BoHx 3eprain. 26.70. ITox yranom 60° apyr x apyry.

27.13. Jlyumu cBera, OTpa)K€HHBIE OT JIOMKKH, NPEJOMJIAIOTCA MPH BBIXO-
ne B Boaayx. 27.14. Ceer, najaonuii Ha BOAY, OTPa)KaeTCA OT MOBEPXHOCTH
He MOJHOCThI0. YacTh cBeTa, MPEJOMIAACH HA TPAHHUIE «BO3NYX — BOJAA»,
yxozuT B Bomy. 27.15. T0°. 27.16. 40°. 27.19. Yroa, moA KOTOPLIM CBETO-
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A

Puc. 211

BBbIe JIYUHM OT NPEeAMEeTOB MajaioT HA I'PDAHMLIY ¢BOJA — BO3AYX», IIOCTOAH-
HO M3MeHAeTcdA. BeaejfcTBue 9TOro MeHseTes W yroj mpejomiaenus. Ilos-
Tomy HabiloaaTes]bh BUAUT NHpeiMersl B BojJe Kojebmiommpmupcs. 27.20. 40°.
27.21. 3epkaso uau npusma. 27.22. Pewenue. Ha puc. 211 noxkasaH Xof 1y~
4yel, HAVIUX U3 TOYKH A Ha aHe. M3 pHCcyHKa BHIHO, UTO H300paxeHue A,
TOUKH A PACHOJIOMEHO BiaMaKe K NOBePXHOCTH BoAbl. 27.26. 45°. 27.31. Peute-
Hue. Ceer, IpoXoAsA Yepes CTEKJO, MCIOBITHIBAET IPEJOMJIEHHE IBaXK/HI.
ITyeTs yron nageHns NpH BXOJE JIy4a M3 BO3AYXa B CTEKJIO paBeH (f, & Yroix
npenomiesus P (puc. 212). IlockoabKy IJIOCKHe MOBEPXHOCTH CTEKJA Ia-
paisieNbHEl, YroJ DajeHHs OPH BEIXOAE JydYa M3 CTEKJa B BO3AYX paBeH

Puc. 212

YIiy OpesioMiieHHA [ OpH BXoZe Jy4a H3 Bo3ayxa B cTekmao. Ilosromy mpu
BBIXOJie H3 CTEeKJIa B BO3AVX YIoJl NpeIioOMJIeHHA paBeH L. Ta.l{ Hak nanaso-
mui JIy4 ¥ JyY, OPOIIeAIHii CKBO3L CTEKJIO, 06pasyioT OZHHAKOBEIE YTJIBI
¢ mapajuleJIbHBIMH IIOBEDXHOCTAMHM, 9TH JY4YH mapaJiensHbl, CiezoBaTenb-
HO, Jy4, NPOIIeANAN CKBO3b CTEKJI0, He MBMEHseT HATIPABJICHUS, OJHAKO OH
cmemaerca. 27.33. Her. Pewenue. Bosgyx He Bcerja MOKHO CUHTATE OJHO-
poaaemv, Ecim coceHMe C/IOH BO3AYXA MMEIOT PA3JHYHYIO ILIOTHOCTB, TO IPH
nepexoje M3 OZHOIO CJIOA B APYTOil HANPABJIEHHE CBETOBBIX JIyUell M3MeHAETCH,
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Hamenenne ILUTOTHOCTH ONPOHCXOAWT ILTABHO, MO3TOMY CBETOBLIe JIYUH H3MEHHIOT
Hanpap/IeHHEe TAKMKe IJIaBHO: JYy4YH HCEKPHBJIAKTCH. ITO ABINEHHE HAZBIBAIOT
pedpaxuueii. Hanmpumep, M3MeHUYMBbLIe KOHTYDHI HpPEAMETOB, HAXOMAIMXCH
IO APYTYIO CTOPOHY KocTpa, 00bACHAITCA pedpakiueil cBeTa B BOCXOAAIINX
[OTOKAX TeIoro Bosayxa. 27.34. Pewenue. Bo3ayx B NycThIHE HarpeBaeT-
CA JHEM, NMOJYYafA Telll0 B OCHOBHOM OT ropAdYero mecka; IIO3TOMY HHHHE
CJIOH BO3JyXa HHOIJa OKA3BIBAKTCHA CAMBIMH TENJLIMH. TOI“,Ilﬂ OHH HMewT
MEHBIIYIO IUVIOTHOCTE, YeM JIe;Kalllhe HaJ HUMH CJIOH, a BCIeJCTBHE STOr0 M
MEeHBIINI NOKa3aTeslb npenomMireEns. OrpaxeHHBIH KaKuM-JH00 OpeaMeToM
CONTHEYHBIH CBeT MOXeT MCHBITATBL B TAKOH aTMocdepe HACTOJBKO GosblIoe
HCKDHBJIEHHE, 4YTO 9TO IPHBEJET K IMOJHOMY OTDAMKEHHUK) OT CJIOA TemJoro
BO3AyX4a Yy NOBEPXHOCTH 3eMJH (puc. 213): BOZHHKHET HJIIO3HA, OYIATO cCBeT
OTpajkaeTcs OT 3ePKAJTbHON HOBEPXHOCTH, DTY «IOBEDXHOCTb» M NPHHHMA-

Puc, 213

0T 38 MOBEPXHOCTh BOJOEMA. AHANOrMYHKIN 3(deKT BOZHUKAeT MHOrAa ¥ HA
CHJBHO HAarpeToi cosHneM achanbTOBOH AOpOTe: BOAHTENbL BHIHT BIepexu
«JIyKH», B KOTOPBIX oTpaskaerca rojaybdoe mebo.

28.11. Ha paccrogan, 6oabmeM gokycroro. 28.15. Touka, pasmemnessas
B (hoxyce n1MHA3BI, He AaeT H30OparkeHNA, TAK KaK MOCJE NPeJOMIeHAA B JHH-
3e JIYYH MAYT napaiagenbHo. MHOTIa roBOpAT, 4TO M300paskeHUe TAKOM TOY-
KH Haxoaurca GeckoHeuno ganexo. 28.20. Cobuparomas; 20 cm. 28.21. Pac-
cenBarooman; —25 cv. 28.24. KameabKH BOIEI, OCTABIIMECH MOCJHe IOJH-
BA Ha JIHCThAX pacrenuil (pue. 214), meifcrByior kak cobuparoniue JUHIbLI

Puc. 214
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H MOTYT Jayke «paboTaTh» Kak sakuraTensHble crexia. 28.25. Jlunam 2,
4 u 6. 28.27. [leiicTBUTeNBLHOR, NepPeBepHYTOE, yMeHbueHHOoe. 28.28. Ileii-
CTBHTeJbHOE, TepeBepHyToe, yBeandensoe. 28.29. Muumoe, mpamoe, yBe-
anuenHoe. 28.34. Pewenue. JleiicTBUTENbHEIE H300paXKeHUA IIPeJMeTOB
MOMET JaBaTh TOJBKO cobupatomas nauH3a. Yrober musobpaixenme OvlI0
YBEJIHUEHHBIM, OHO OOJXHO OBITH OT JHHB3EI Janele, YeM caM IipejiMer.
Ina sroro paccrosume d oOT npegMera A0 JHH3BI JOMKHO YAOBIETBOPATH

venosuio F < d < 2F (pue. 215). 28.38. % . 28.39. 15 cm. 28.40. Hanmo

N

N |~F 2

2F F

Y

W TR

Puc. 215

¢ TMOMOIILIO JHH3LI HA JHcTe ByMard MOJVYNTE 4YeTKoe naobpakeHue ypa-
nenHOro npexmera (Hanpumep, Conuua). Paccroaape Mesxy JUH30H B 3Kpa-
HOM Oyjer paBHO (DOKYCHOMY pacCcTOAHMI0 AuH3bI. 28.43. Jla (13 Jbga MOMCHO
HM3rOTOBMTL cObHparlyo NuE3y). 28.44. Pewenue. JInH3a ¢ BRIOYKJIBIMA IO~
BEDXHOCTAMH OyAeT pacceHBalOIed, ec/Jy v Hee TOHKWEe Npo3pavyHkle CTeHKH,
BHYTPHM — BO3JVX, & HAXOJUTCH 3T4 N1UH3a B Bojle. IIpu TakHUX VCIOBUAX JIHH-
34 ¢ BOTHYTBIMH IOBepxXHOcTAMHM Oyaer cobupawmeii. 28.45. Ilpegmer mox-
JKEH HAXOJUThCA Mexx Ay JuH30i u ee okycoM. Bujgere u dororpadupoBath
na3obpaKeHNe MOYKHO;, IOJVYMTEL Ha sKpaHe — Henpssd. 28.46. Mamenwurca
TOJTBKO APKOCTH M3obpaskenna. 28,47. Ecim paccTosHME MeXAy TTPeJMeTOM
u guH30H MeHbure 10 cv; maumvbiv. 28.50. 50 cm. 28.56. 6 cm. 28.57. 60 cm.
28.58. -10 cm. 28.59. O6a paccrosHHA OMKHBI ORITE paBHE 80 cw.
28.62. Bropoe naobpaskenue B 4 pasa menbiue; 16 cm. 28.63. 1,5 cm. 28.64. Pe-
uwenue, Ramnaa TIOJIOBHHEKA JIHH3E]I J8eT CBoe HSOﬁp&}KﬁH’HE EBETHmEﬁCH TOY~
KH (mpasjga, B 2 pada MeHee ApKoe, dem uenas auuza). IloaroMmy npu casure
BepXHeli IOJOBHHKH H306pajkeHHe «pPA3ABOMTCA»: HHJKHAM IOJOBHHKA Oyaer
JaBaTh M3o0paykeHHe Ha IpeKHEM MeCcTe, a BePXHAA — HEeCKOJIBKO BBIIE,
28.65. Yrazauue. Haiizure cHavana MIocKocTk auH3kE (puc. 216).
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Puc. 217

29.22, Pacnosoenure rias saina (puc. 217) obecneunmpaer emy Mak-
CHMAJBHO BOSMOH{HHﬁ 0630]), HO He IIO3BOJdAeT BHIeTh IIpeaMeThl, HAXONA-
muecAa MpAMO nepel HUM. a4 Toro 94Todbl pasrasaieTh 9TH NpegMeTsl, 3adl
JOJI3KeH NOBEPHYThL MOJIOBY — «CKOCUTh». 29.24. Pewenue. B 0boux cayuaax
00BeKTHB JelicTByer Kak cobuparomas auaaa. OQHAKO B HIPOEKIIMOHHOM am-
mapaTte o0BEeKT MOMEIIAIOT YVTh JaJiblle (POKANLHOH IIOCKOCTH O00BEKTHEA,
¥ Ha yAaJleHHOM 3KpaHe MOoJyYaioT AeidcTBUTe/IbHOe YBeJIHUYeHHOe u3obpasie-
HHe npeamera. Ilpu dotorpadupoBanuy npegMer oOBIYHO HAXOAUTCA HA pac-
cTOAHUM, GoNbIIeM JBOIHOTO (DOKYCHOIO paccTosHUA o0 beKkTHBA. [loaToMy Ha
thoTonneHke MM CBETOYYBCTBUTEIBHOM 3JIeMEHTE IOJMYIAIOT AeHCTBHTENbHOE
yMeHbIIeHHOe u3odparkerune. 29.26. 0,5 M; 1anpH030pKOCTh. 29.36. Pewenue.
¥ rakux oroannapaToB KOPOTKOPOKYCHBIe 00BbeKTHBI ((POKYCHOE paccTos-
HUe He Donee 3 cM), a IJIEHKA pacloJioyKeHa B (DOKATLHON IJI0CKOCTH 00BeK-
THBA, II0TOMY OpH (doTorpadupoBaHNu yiAaJleHHBIX 00BeKTOB H3o0pamenue
OKAa3slBaeTcsa KaK pas3 Ha IIJIEHKe. Ecan paccTodHHe OO0 oﬁ'newra HEe MeHee
1,5 M, oHO OyzeT B HECKOJILKO JeCATKOB Pa3 IpeBHINATh GOKYCHOE paccTos-
HUe o0beKTHBa, 03TOMY H300pakeHMe OyaeT VIaleHO OT (JOKANLHOM ILIO-
CKOCTH OY€Hb MaJIO H PasMbITOCTh H300parKeHHA Ha IUIeHKe Toke Oyaer masa.
29.37. Nanpuosopxocrs. 29.38. Ouens jganbHO30pKHM. YEKasanue. Ilpe-
JIOMJIeEHHEe Ha I'paHHIe «BoJa — pPOroBHIA riasas» HaMHOTIO c.rlaﬁee, ueM Ha
rpaEine «Boa3gyx — poroeumar. 29.39. Bamsopvroceres. 29.40. Pewenue.
qTOﬁH Ye/IOBeK CTAaJ HeBHJHMEIM, BCe TKAHH ero TeJa JO0JXHEI He OTpaxaThk
H He npejoMiaATk ceeT. OQHAKO ec/IH XPYCTAJIHK riasa He OV/AeT HpeoMIATh
CBeT, OH He CMOXKeT (DOKYCHI)OBaTb nonajarmpime B IJjia3 Jy4dH Ha ceT4YaTKe.
A ecnm OBl Zayke XpYCTANHK HPeJoMJIAN cBeT (M cTal 65l HO2TOMY BHAMMEIM),
uaobpaskeHHe Ha ceTdaTKe TPYAHO ObLI0 OBl pasAMYHTEL H3-3a CBeTa, nomaja-
IOIIEro Ha CeTYaTKY He 4Yepes 3padyoK, a4 CO BCeX CTOPOH, CKBO3b MPO3PavYHYIO
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Puc. 218

yepenHyo kopobky. U HakoHern, HeBHIHMAS CETYATKA HE MOMET IOMJIOIATH
cBer, a 3HAYMT, U300pAKEHHE HA CETYATKE HE CMOMKeT OLITh «[IPOYHTAHO»
moarom. Takum o6pas’oM, «HACTOAIINIi» HEBHANMKA JO/KeH OBITH CJIEMbIM,
29.41. B cay4ae 6. Yk asauue. Jlerde pasiauuuTh Te OYKBBI, KOTOPbIE BH-
HEI MoJ GOJBIIHM YrJIoM 3peHHA @ (puc. 218), HOCKOJBKY IPH YBEJIWYEHHH
yIJla 3peEHs YBeJIWUUBaeTcA W maoOparkenue Ha ceryarke. 29.42. 3 cm. Pe-
wenue. Paccroanue d BO MHOTO pas mpepnlaeT (POKyCHOE paccTodAHHEe 00h-
exruBa (d = 60F). Jlyuu, nonagaomue B 00'beKTHB OT YJaJeHHOro TIpeAMeTa,
NpaKTHYECKH NapajuienbHbl. [[0aTOMYy MOMHO CHYHUTaTh, UTO H300paykeHue
HaxoAuTCA B (QOKaJBHOH IJIOCKOCTH. PaccMaTpUBas XoJ Jyua, NPOXOAALLe-

T0 Yepes ONTHYECKHI LEHTP JHH3bI, H HCHOJL3YA MoAobHe TPeyroJbHHKOB
hF

(puc. 219), monmyuaem %=§, orryaa H = Vi 29.43. 1 cM; He Gosee geM

Ha 2 Mc. YKazaHHe, BoluncauTe cHadala, Ha KaKOe PACCTOAHHE JOJMKEH

A

F

d e~

Puc. 219

MepeMecTHThCA BeJOCHNEeAMCT, 4T0OBl ero HaofpaskeHHe Ha ILJIeHKe Mepe-
mectuiaock Ha 0,1 mm. 29.44. Pewenue. Ilpubauixas npegMer K riaasy, Mbl
yBeIWYMBAEM VTOJ, TOJ KOTOpPBIM BHeH npeiamer (em. sagavy 29.41). Ox-
HAKO MIOpH 3TOM IJA COZMAHHA YeTKOro HSOﬁpB}KEHHE Ha ceTHaTHKe Tpéﬁy'
erca Bee BOMbmIas medopManMs XpPycTanMKa. A MOCKONLKY XPYCTANHK He
MOKeT AeQOpPMHPOBATHLCH CHMIIKOM CHJILHO, H300pajkeHHe OuYeHBb OJH3KO
PACIIOJIOYKEHHOT'O IIpeaMeTa 6yne'r HeueTkum. Ecam ke ¢ noMOIObK) MaJIeHb"
KO0 OTBEPCTHA YMEHBIIHTE MIHPHHY NONAJAIIIErD B IVIA3 CEBETOBOTO NIVUIKA,
naobpaskenue crager Gosee yeTkuM (xoTa M MmeHee aprum). 29.45. 600 M.
29.46. 0,25 x 0,25 mMM.
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Puc. 220

30.13. OtpaxkaioT cBeT OZHOro («CBOEros) I(BeTa, CBeT ADYIMX ILBETOB
noryomaior. 30.15. 3eleHnll NBeT JMCTHAM DACTEHHMI OPHAAeT XJI0POhHILI.
Xopohnin noryomaer NPeUMYIIECTBEHHO KPACHbIe M CHHHEE Jy4d., B pesyin-
TaTe OTPAsKEHHBIH OT JIHCTA PACTEHHA «OCTATOK» COJHEUYHOrO CHEKTpa IpH-
obperaer seneHyio okpacky (puc. 220). 30.17. Yepes xpacuoe. 30.18. Her.
30.19. Pewenue. IIpn HAGTIOAEHNN TPO3PAYHOTO TEJIA «Ha MPOCBET» — OT TOrO,
KaK{e [BeTHLIe JyuM JIyullle BCero NMPONMYCKaeT 3T0 TeJ0; IpH HabIoIeHHH B
OTpayKeHHOM cBeTe (4allle BCEro MMEHHO TakK M IPOMCXOAMT) — OT TOro, Kakue
IBETHLIE JYYH Jy4Ylle OTPAMKAIOTCH 0T HoBepxXHocTH Tena. lser, monmyvuaemsurit
OpH ¢«BRIMHTAHHH* HEKOTOPOrO IBeTa M3 56]101"0. HA3BIBAKIT JONOJHHUTETEHBIM
K aromy nsety. Tak, JOTMOJHUTENbHBIMH APYT K APYTY ABIAIOTCA KPACHBIA M
senenslit neera. 30.20. [Ipuposa kasanack Obl JBYXI[BETHOH — KPACHO-YEPHOI.
30.21. Kpaceele jyun MeHbIIEe BCcero pacceuparorTcsi B atmocdepe. IToaromy
KPacHBIi CHTHAN BHAeH c¢ Oosbinero paccroaausa. 30.23. IIpu oceemennn Ge-
JIBIM CBETOM cHHAA OyMara oTpazkaeT CHHIOW 4aCTh CIIEKTPA, NMOTJIOMAs 0CTal b
Hble; CHHee CTeKJI0 NpOnyCcKaeT CHHUN CBeT, OIJIOLIAA OCTANbLHEIE; BO3OYVX
pacceMBaeT CHHIOK YacTh cnekTpa conHeuyHoro csera. 30.27. Pewenue. Uany-
UYeHHI Ceporo WM YepHOTO IBeTa B npupoje HeT, Takue npera oObACHAIOTCA
PasIMIHAMM B OTpaykeHHH cBeTa. Ecim Teso OCBEIeHO CONTHEYHBIM H3JIy4YeHH-
eM, TO OHO Kaykerca: 1) OeilbIM — NHpH MOYTH NMOJHOM OTPaYKEHHH 9TOTO H3-
JIyueHHA; 2) 4YepPHBIM — [P NOMVIOIMEHNH 3TOr0 M3TVIeHnsA; 3) cephiM — MpH
YACTHYHOM OTPAMKEHWH NaJlaloNiero ceeta (OpH 9TOM BCe IBETHBIE JYUH COJI-
HEYHOr0 CHEKTPA JOJKHBI OTPAXKATHCA NPUMEPHO OJWHAKOBO, MHAYE NOBEpX-
HOCTh BOCIIDHHHMMaeTcsa Kak nserHas). 30.28. Yerosex BHAMT KpacHBIA CBeT.
30.31. YesoBexk MOMET pasiIH4aTh L[BETA JMIIb [IPH JOCTATOUHO GONBINON MH-
TEHCHBHOCTH CBETA.

31.10. IIpm oTpaskeHHH OT BEDPTHKAJILHOTO 3epKaja <IpaBoe» W «Je-
BOe» MeHAKTCA MectTaMH. B AByx sepkanax Bel YBHAMTE TPH M300paskKeHHA:
JABa COﬁbI‘lHLIX’, rjge «JieBoe» M «IpaBoes» NOMEHAJHChE MECTAMH, a4 MeXIy
HHMH — TpeThe H3o0pajkeHHe, B KOTOPDOM «JIEBOE» H <¢I[IDABOE» HE MEHANT-
cAa mMecraMu. DT0 u300parkeHHe MOJYUHJIOCH B PE3yJbTaTe ABYX OTpasKeHHIl,
TAK 4YTO HA CAMOM JIeJIeé «IIPABOE» M <«JIEBOE*» MEHAJIHNCh MEecTAMH JOBAMIBI.
31.16. KpacHas mieHKa BhICTynaeT B posau (pUILTPA: OHA MPONYCKAET K Ha-
IIHM rjgasaM TOJIbBKO Rpacnmii CBET H IIOIIOIIAeT BCe OCTAJIbHEIE. ITo aToit xe
npHYHuHe QUILTD ONpelesIeHHOro [[BeTa, MOCTABJIEHHBIN mepes (GOHAPHKOM,
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3alepKMBAET BCe I[BeTa CIeKTpa, KpoMe cBoero cobersernoro. IToaromy nyu
¢orapuka Gyzer mmers nBer Guasrpa. 31.19. Bosa paspenser KpackHu, Ko-
TOpEIE PACTBOPAITCH ¢ pasHoil cropocersio. Tak MoKHO pasaHdaTh (pioma-
CTepsl, Co/iepKaline OAHY MJIH HecKoJbKo Kpacok. 31.20. Boaa, saberenHas
MOJIOKOM, T0-PA3HOMY DACCEHMBAET JIVUHM PASJIMYHEIX IBETOB CIIEKTPA, TAK Ke
Kak arMocdepa 1N0-pasHoMy pacceuBaeT COJMHEYHbIe JIYYH.



MpunoxeHune

OCHOBHBIE ®OPMY bl
KYPCA ®U3UNKK 8 KNTACCA

L.
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KonuyecTBo TemaoThl, KOTOPOE TENIO MACCOH m MOJy4aeT Ipu
HATpDeBaHHH:

Q=cm(t —t),

Thoe ¢ — yAeJbHAadA TelJIOeMKOCTE BelllecTsa, tﬂ H tK — COOTBET-
CTBEHHO HadaJlbHadA M KOHeYHadA TeMIlepaTypa TeJja.

KonnuecTBo TemsIOTHI, KOTOpPOE TENO OTAAeT NPH OXJAarKje-
HHH:

Q=cm(t, —t).

IIpu moNHOM CropaHWH TOILIMBA MACCOH 771 BhIAEJAETCH KOJIH-
YeCTBO TelnJOThI

Q= gm,
rme q — VieJbHadA TelJjora CropaHHsda TOIJIHEA.

Jna niaBjieHAs KPUCTANIWYECKOrO Tejla MAcCoi m IpH TeM-
nepartype ILIaBIEHUS HeOOXOAMMO KOJMYECTBO TEILIOThHI

Q =Am,

rpe A — yAenpHas TeIJIOTa IJIaBJeHHMA BemecTBa. Korga mpo-
HCXOJUT KPHCTAJIM3AIUA KHUIKOCTH, BEIJEJNAETCA TAKOe Ke
KOJIHYeCTBO TeIlJIOTEIL.

KommuecerBo TemsioTel, HeoOXoAuMMOe [AJs TOr0, YToBhI IIpeBpa-
THTb 3XHJIKOCTh Maccoif m B ap IpPU NOCTOAHHON TeMHOepaType:

Q =Lm,

rae L — ypenvpHasa TemsoTra mapoobpasosanus. Koraga mpomce-
XOMUT KOHJIeHCANUA Mapa NP MOCTOAHHOH TeMIepaType, Bhl-
JIeJIAETCA TAKOE JKe KOJWYeCTBO TelJIOTHI.



6. KoadduuueHT 0JIE3HOrO NEHCTBUA TEIJIOBOIO ABUTATEJIS:
= {%—-100%h
rae A — monesHas pafora ABUraTeNs, @ — KOIMYECTBO Tell-
JIOTHI, BbIZieJIUBIIEeCs IIPH CTOPAHHUH TOILJIIHBA.

7. Cuna B3amMOJeHCTBUA ABYX TOYEUHBIX 3aPAJOB ¢, H ¢!

r

riie r — PACCTOSTHHME MEXIy 3apsgaMu.

8. 3arxon Oma:

rae I — cuia TOKa B NPOBOAHMKe, U — Hanps:KeHHe Ha IIPO-
BOJAHHKe, R — compoTHBJIeHHE NIPOBOAHUKA.

9. 3aBHCHMOCTEH CONPOTHBJIEHHS OT PA3MEPOB IPOBOJA!

l
R=p—,
S
rzie p — yAeJbHOe CONPOTUBJIEHKe Marepuaa, | 1 S — COOTBerT-
CTBEHHO JJIHHA H ILIOINaAbh NOHEPEeYHOI'0 cCedeHHA MPOoBOJA.

10.O6iee COMpPOTHBJIEHHE MPH IOCIEAOBATEILHOM COEJIWHEHHH
NIPOBOJAHUKOB:

R=R +R,+ ..

11. O6niee conpoTHBIEHHE IIPH IapaJlJleIJbHOM COeIHHEHHH PO~
BOJAHHUKOB!

1 1 1
— = — + — +...
R R R
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12. Konu4ecTBo TENmIOTHI, KOTOPOe BEIAEIAETCH B IPOBOLHUKE 3a
BpeMms t:

Q@ = I’Rt.
13. Pabora Toka:

A= UlIt,
14. MomHOCTE TOKAa:

P=Ul

15. Popmysia TOHKOH JTHH3HI:

1
F 2

Q|-
~h | =

rae d — paccTogHHe OT NpeAMeTa A0 JHH3BI, [ — PpaccToA-
HUEe OT JIMH3BI 10 n3obpamenus, F — (QOKyCcHOe paccTOgHHE
JIMH3EL.
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CMPABOYHDIE TABJIULUDbI

TennoBblie CBOCTBA BELLECTB

Teepfble Tena
!F YnensHas Temmeparypa g gfjf;iﬁ;u_
BeiliecTno TEIJI0EMKOCTh, IJIABJIEHUSA, —————
wJ/(xr-°C) °C };ﬂ}i{/l‘\‘.’l“
AmoMuan i 0.88 660 390
Bousisthpam 0,13 3400 185
Kupnnu 0,88
Jlen 2,10 0 330
Mens 0,38 1083 205
Onoro 0,23 232 58
: CeuHel, 0,13 327 24
b | Cepebpo 0,24 962 8T
Cranw 0,46 1400 82
Uyryn 0,54 1200 96
Kungrocti
" Ynenenasa Tenaora
T 'iﬁ?g&?ﬁ?ﬂ napoodpasoBaHKiA MpH

HOPMAIBLHOM arMochep-
HOM JaBACHUN H TeMie-
paType KulleHus,

BeulecTpo | TEIJIOEMKOCTE, | [IPH HOPMAILHOM
k/#/(xr -°C) aTmocdepHoM

| napaennn,C MJLx /KT
: Boaa 4,2 100 2,3

| PryTh 0,14 357 0,3

|

5 Crupr 2,4 78 0,9

Vaennnas tennoemrocth Bosayxa — 1,0 wllx/(xr -°C)




YpenbHana Tenncra cropanus tonnusa, MO /kr

Benaun 46
Tas npuponubiii 44
JuaennHOe TOMIMBO 42
JpoBa cyxie 12
Repocnu 46
Ilopox 3,8
Cnupr 26
YToah KaMeHHLIH . 27

Yﬂ;eanoe conpoTvBneHe NpoBOgHUKOB

BemecTso P, 10°% Om -
AmoMuBEIIL 2,8
Hemeao 9,8
Menn 1,7
Huxeauy 42
Huxpom 110
Caurer, 21
Cepebpo 1.6
Craib 12




MnoTHocTb HEKOTOpPLIX BeluecTs

Bewectso NA0THOCTE, KI/M
Bosayx 1,29
Bensun 710
Kepocun 800
Kunpnny 1600
Ceunerny 11300
Crans 7800

PUINYECKUE NOCTOAHHBIE

DneMeHTADPHEBIIT
BJEKTpUUeCKUil 3apsan e=1,6-10" Kn
Koaddunuent s opmye o H-M*
k=910 :
saxona Kynona Kn®
Macca asnexTpona m,= 9,1-107" gr
Macea npoToHa W= 1,6726-10% gr
Macca reiiTposa m, =1,6749-10" kr




|

MHOXXUTENU U NMPUCTABKU

Ongd ObPA30OBAHUA
JECATUAYHbIX KPATHbIX

1 4OJIbHbIX EAVHAL
ey, | Otigse | s, || (amemname
Tepa T 10 TPAJLITHOH
rura L 10° MUJLITAAD]
Mera M 10° MUJITIMOH
KHIO0 3 10° TEICAYA
TeKTO r 102 cTo
Iexa Ia 10 IecAaThb
enu I 107! OJlHa mecATas
CaHTH c 1072 ofiHA cOoTas
MMILIN M 107 OflHa TEICIIHAA
MHKPO MK 107° OJlHA MMJLJIMOHHAS
HAHO H 107 OflHA MMJIIUADIHAA
IMHKO o 1074 OfiHA TPHUILITHOHHAS




