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NPEANCNOBUE

HMauHBIl BaJauHUK SBISETCA BTODHIM KOMIIOHEHTOM yueDHO-
ro KOMILTEKTa Ho (hH3MKe AJaA 8-ro KJjacca (IIepBLI KOMIIOHEHT —
yuebHHK, aBropel JI. 3. Ienpenmnreiin u A. B. Kafiganos). B xuure
NpejjaraloTCA KadyeCTBeHHbIE, pACUETHBIE U HKCIePUMEHTAJIbHLIE
3ajlaHUsA, CTPYHOIUPOBAHHEIE 0 TEMATUYECKUM paslesiaM, B KaxIoM
3 KOTOPBIX BBIZIEJIEHO TPH YPOBHA CJIOMKHOCTH.

Pazgensl, kak npaBUiIo, HAUMHAIOTCS € TIpUMepa pellleHus 3a7a-
YY Ha YKasaHHYIO TeMy, 3aTeM CJIEeAYIOT «¥YCTHadA pasMHHKA» M 3a-
JaHHA B IOPAJKE BO3PACTAHUSA VPOBHSA CJIOMKHOCTH.

B KOHIle MHOTHX Pa3gesoB NPUBEAEHbI TPY/AHBIE 3a/jaul — «Kpell-
KHe opemku». HageeMcs, 4To aTW 3a7auy [IOMOIYT YYEHHKAM IIOJ-
TOTOBHTHCA K OJTUMIIHALAM.

Jlanexo He Bce 3alaHus B COOPDHHMKE ABIAIOTCSA 00s83aTeJbHBIMHA
IS KasKOoro yJamlerocs. Y4YHUTeJb UMeeT BO3MOXHOCTb IOAo0paTh
3a84a4¥ ¢ y9eTOM ocoOeHHOCTeH KasKJI0oro KJjacca.

Hnsa ymobcTBa B KHHre HCIIOJBL30BAHBI CIelHalbHBIe 0003HAauUe-
HUSA:

@ LA 337]a4, K KOTOPBLIM JaHbBl YKA3AHUS;

@ JJIA 33J1a4, K KOTODPBIM JAHBI [MOJIHEIE PeIIeHns.

Bce meobxonumele A71A pemeRns 3afad CIIPABOYHBIE JaHHBIE IPH-
BeJeHBl Ha (ops3anax.
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TEMJIOBbIE ABJIEHUA

TeIo U X004 — 3TO ABE PYKH IPHPOABI, KOTOPHI-
MU OHA [ieJIaeT [IOYTH BCe.

&, Bakow

1. BHYTPEHHAA 3HEPTUA

YCTHAA PASMUHKA

1.1. IIpuBeguTe NPUMEPHI TEIJIOBBIX ABIEHUH.

1.2. Kakyo poab HrpaimT TEIIOBEIE ABJeHHA B npupoje? Ilpuse-
IHUTE IPUMEDHI.

1.3. Kak uesoBEeK HCIOIL3YyeT TEILIOBLIE ABJIEHUA B OBITY M TeX-
auke? [IpuBenuTe MpUMepHI.

1.4. Tlo kaKum NpUBHAKAM MOXXHO y3HaTbh, YTO BHYTPEHHASA dHEP-
TUA Tela UBMEeHUJIACH?

1.5. 3aBucHAT M BHYTPEHHss dHEPrus Tejla OT ero ABMXKEeHHA U
MOJIOYKEHU OTHOCHUTENLHO Apyrux ten? IIpuBesuTe mpuMepsl.

1.6. IlpuBeauTe NpUMephLl U3MEHEHHs BHYTPEHHEH DHEPrUH TeJa
BCJIe[CTBHE BBINOJHEHHA HaJ HUM paboThI.

1.7. IlpuBeguTe NpUMeEphl YBEJIWUYEHUS M YMEHBIIEHHUS BHYTDEH-
Heil SHEPTHU TeJjia B PeayJibTaTe TelolepeJadn.

1.8. KakxuM cnocob0oM M3MeHsIeTCs BHYTPEHHASA dHeprus JeTald B
CHEAYIOIINAX CIYy4Yanax:

a) nmpu o6paboTKe JeTaay Ha TOKApPHOM CTaHKe,

6) IIpU HarpeBaHWM JEeTaJH B Ie4Yl Iepe] 3aKaJIKoiH;

B) TIPU CBEPJEHHMHU B JIETATH OTBEPCTHIH;

r) npu GBICTPOM OXJIAKACHUH ropsdell AeTaad B Boje?

=] MNepBbIn ypoBeHb

1.9. Kak usMeHAeTcsa BHYTPEHHAS ¥ MeXaHWYeCKas SHePTrusd XOK-
KeAHOM Maibb:

a) KOrjia ee BHIHOCAT M3 TEIJIOHM KOMHATHI Ha MOPO3;

0) Korga camoJieT, Ha KOTOPOM IepeBO3AT Iaiby (BMecTe C XOK-

KeAHOM KOMAaHOH), pasroHAeTCcA Ha B3JIETHOH IoJoce;

B) Korjia camoJieT HaGUpaeT BBICOTY;

r) Korja mo maibe 6bIOT KIIOIIKOMH?

1.10. B oqmuH cTaKaH HAJATA XOJOAHAS BOJA&, B APYIOM — CTOJIBKO
;Ke ropadeit Bogpel. OQUHAKOBA JIM BHYTPEHHAA 9HEPIHUA BOJABL B 9THX
crakanax?

1.11. B cocyae HaxoAsATCA JeJ U BOJAA OGUHAKOBOM MacChl IIPH TeM-
neparype 0 °C. O6;afaer jiu Jies BHyTpeHHeH aHeprueii? OnuHakosa
JIA BHYTPEHHAA dHEPrusA BOJABI ¥ Jbpxa?
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1.12. U3ameHunack 11 BHYTPEHHAS d9HEPrusa 4YaIIKH, KOTJa ee Ie-
PECTaBHJIU CO CTOJIA HA TOJKY cepBaHTa?

1.13. MonoTok Harpesaercs:
a) Korga UM 3a0WBAIOT T'BO3MH;
6) mox AeMCTBUEM COJMHEUHBIX JIVUEH.

HazoBuTe crocoOBI M3MeHEHUsI BHYTDEHHeIl DHEPIMH MOJIOTKa B
oboux caydJasax.

1.14. Kaxoe IIporcxXouio IpeBpalleHue 3HEPIUX, KOrJa HaIlH ga-
JIeKHe NpeJKH JoOBIBAaNU OroHbL TpeHueMm? J[0OBIBAIOT JIM OTOHBL TPEHU-
€M B Hallle BpemMsaA?

1.15. Mo:xkHO 71 3aKedYb COWYKY, HE COBEPIOUB HaJ Heil MeXaHH-
yecKo# paboTer?

== | Bropo# ypoBeHb

@ 1.16. IIpu 3abuBaENM IBO3A €ro IMJIANKA HATpeBaeTcs ciabo, HO,
KOrja I'BO3[b yKe 3a0UT, JOCTAaTOYHO HECKOJBbKHUX yAapoB, YTOOBI
CUJIBbHO pasorpers ee. O6bAcHUTE 5TOT BhheKT.

1.17. Kycok CBHHIIa MOJKHO HAarpeTh PasHLIMH criocobaMu: yaapHB
0 HEMY HECKOJIBKO Pa3 MOJIOTKOM; IIOMeNas B ILJIaMfA TOPEeJIKH; CIH-
f6ass ¥ pasrmbasi HECKOJBbKO Pa3; MOMeIas B ropAadYyi Boay. MoskHO
JIX YTBEPIKAATH, 4TO BO BCEX CAyYasdxX KYCOK CBHHIA IIOJYdYas HEKO-
TOpPOE KOJHYECTBO TEILIOTHI? YTO BO BCEX CIY4asAX €ro BHYTPEHHSS
SHEpPrus U3MEeHUJIach?

1.18. Kaxue npeBpalueHus SHEPruM IPOMCXOAAT B ONLITE IIO Ha-
TPeBAHUIO MPOOUPKU C BOMOU, H300paskeHHOM HaA puc. 1?

Puc. 1

1.19. B TOJICTOCTEHHBIA CTEKJAHHBIM COCY, 3aKPBITHI IPOOKOIA,
¢ IIOMOIIBIO BEJOCHUIENHOTO HACOCA HAKAYMBAIOT BO3AyX (puc. 2, a).
Yepes HEKOTOpOoe BpeMmsl HpobKa C IIYMOM BBIJIETAaeT M3 COCYAa
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(puc. 2, 6). IloueMy B MOMEHT BBLIeTa NMPOOKH B COCYAE MOABIAET-
ca tyman? Kak uameHAeTcA BHYTPeHHAA DHEPrud BO3AyXa IPH 3THUX
nporeccax? BenexcTeue uero?

]

Puc. 2

1.20. Yro sABIAeTCA NPUYMUHON CHIBHOTO HaTrPDEBAHHA M CrOPAHUA
HCKYCCTBEHHBIX COYTHUKOB 3€MJIH OPH BXOJe B IJIOTHBIE CJIOH aT-
mocthepbr?

1.21. Ecim yapuTh MOJOTKOM IO CTAJBHOH IJIMATE, TO MOJIOTOK
OTCKOYMT, a eCJIM TeM e MOJOTKOM yJapHUTh IO KYCKY CBHHIA, TO
MOJIOTOK He OTCKouMT. KakoMy Merasny npu yzape nepejgaercs 601b-
me sHeprun? KuHeTHUYECKyI0 SHEPIUI0 MOJOTKA Iepel yAapoM CuM-
TaiiTe B 000UX caydadx OZHHAKOBOM.

1.22 TloueMy HApYKHBIE YACTH CBEPX3BYKOBBIX CAMOJIETOB IDH-
XOAUTCA OXJIAKAATH C IOMOMIBLIO CIeIHUAILHEIX IIpHUCIocobIennii?

=8 TpeTun ypoBeHb

1.23. MoskeT JH Tenxo 00JajJaTe BHYTPEHHeH SHepruei, HO He
MMEeTh IIPHA 3TOM MEeXaHWYEeCKOU dHEePruu?

1.24. BauMaTeIbHO TOCMOTPUTE Ha puc. 3. Kak nsMensanach BHyT-
peHHAsS dHeprus cogepkumoro cocyaa? Ilo KakuM IpU3HAKAM MOMK-
HO CYJHTH O ee H3MeHeHuu?

Puc. 3



1.25. ChopmynupyiiTe obmuii BHIBOA 00 M3MeHEeHHHM BHYTPEHHEH
SHEPTUM Tejla BO BPpEMA TEIIOBBIX IpoleccoB. YeMy paBHO 9TO U3~
MeHEeHHUe, eCcJIu:

a) OTCYTCTBYET TeIlIonepenaya;

6) IPOMCXOAHMT TOJBKO TelJonepenaya?

1.26. BepHo /1 yTBep:KIOeHHE: IPH TeIIolepenade dHEPrus BCeT-
la IepexofuT oT TeJ ¢ O4ublmell BEYTPeHHed 3Heprueil k Tenam c
MeHbIIIeil BHYTPeHHEH SHeprueit?

@ 1.27. Kakue mpeBpaleHWsi SHEPTHH ITPOMCXOAAT BO BpeMs BBI-
cTpesia U3 BUHTOBKH?

1.28. Ilo pmopore ABMMKYTCA ABa ABTOMOOMIA. ¥ OZHOIO M3 HHX

IMUHEB c¢Ja60 HaKadaHbl, a y APYroro CHJABHO. ¥ KaKOro aBTOMOOMIIA
IIMHBI CUJIbHEe HATPEIOTCA IPU ABUKEHHN?

1.29. Illapuk, ABHKYIOQHIICA CO CKOPOCTBIO b M/C, CTAJIKUBAETCA C
OPYHUAHOM M CIKMMAET ee. 3aTeM NPYKUHA PACIPAMJIAETCA U [IaPHUK
IBUraeTCd Ha3ad, HO yiKe co cKopocThio 4 M/c. Kakue mpespallleHusA
AHEPIrUHU NMPOUSBOIIIH IPK dTOM?

Kpenkuin opetuek

@ 1.30. Tennelii BO3AYX, KaK H3BECTHO, IOgHEUMAaeTcA BBepX. [louemy
ske Ha BeicoTe 10 KM mocTossHHO Aeps:kuTca Temueparypa —o0 °C?

CuapHAasA TAra B Ie4w 3SHMOM — Ha MOpO3,
csabas — Ha CBIPYIO IIOTOAY.

Pyccrasa nocaosuya

2. BUAbl TENNOMNEPEQAYN

MpumMmep pelwieHns 3agaun

Jlnsa gero HyKHBI cTeKJonakerhl? CTaHET JM 3MMOH Telee B IOMe-
IMeHUH, eCJIH IIPOMEKYTOK ME;KJy CTEeKJIaMH CTEeKJIONaKeTa 3Ha4u-
TeJIbHO YBEJIHYATEL?

Pemernne. CrekIonakersl IO3BOJAIOT YMEHBIIHTL TeILIONepejaa-
yy MedAy IOMeINeHHeM UM HAPY>KHBEIM BO3AYXOM (TEILIOBBIE IIOTepH).
HPH 9TOM B KaUeCTBe TEeIlJIOM30JIMPDYIOIIEero MmaTepuajia UCIIOJIb3YIOT cJIOA
BO3/lyXa BHYTPHU CTeKJOmaxKera. TemIonpoBOAHOCTE BO3AyXa Maja, IIo-
3TOMY TIOTOK TEILIa YepPes CJIOM HemOoABUIKHOIO BO3AyXa Toxke MaJl. Ecian
JKe B CJI0e BO3[yXa BOSHUKHYT KOHBEKI[MOHHBIE IIOTOKH, IOTEPH TeILIa
HAMHOI'O BOBPACTYT: BO3AYX BHYTPH CTeKJIoNakera OyeT MOAHUMATHLCS
B6IM3Y BHYTPEHHET'O CTEKJIA, ITOJIyYas OT Hero TeIIo, B «CTeKaTh» BHU3
BJIOJIb HAPYIKHOTO CTEKJIa, IIPH 3TOM OXJAXKAasACk. IIoka IPOMEeKyTOK
MEeMK/IY CTEKJIAMH HeBEJIHK, TPDEHKe BCTPEYHBIX IIOTOKOB BO3TyXa MeIlaeT
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BO3HMKHOBEHHIO KOHBEKIIMOHHBLIX IIOTOKOB. HEciau MNPOMEXYTOK MEXXITY
CTEKJIaMH CTEKJIOIIaKeTa 3HAYUTEJbHO YBEJIIMUYUTH, KOHBEKIIMOHHbIE I10-
TOKH MOTrYyT IIPDMBECTH K 3aMETHOMY YBEJUYEHUID TEILIOBEIX IIOTEPH.

YCTHAAl PASMUWHKA

2.1. Yo xapakTepusyer Temmeparypa?
2.2. MoXHO J¥ OTIpeJe UThL TeMIepaTypy Ha omyns?

2.3. Ha xaxkoM (U3HYECKOM ABJeHHMH OCHOBAHO JeiHcTBHe
KULKOCTHOrO TepMomeTpa?

2.4. Kak cBA3aHa TeMIIepaTypa Tela CO CKOPOCTLIO ABHMIKEHUSA ero
MOJEKyJI?

2.5. ITpuBeguTe NpEMEPEl MATePHAIOB, 00/IaJAI0NIMX XOPOIIeH u
ILTOX0H TEeNJIONPOBOSHOCTRIO.

2.6. IToueMy XKMAKOCTHA M Tra3bl HATPEBAIOT CHU3Y?
2.7. Kakoro uBera oAeXay PeKOMEHAYIOT HOCHTB JIeTOM?
2.8. ITouemy Garapeu OTOILIEHHsI HE PACIOJATAIOT Y MOTOJKA?

2.9. IToueMy B XOJIOZHYI HOroAy 6OJbLIIE BCEero MEpP3HYT HOIH,
PYKH, YIOA ¥ HOC?

2.10. B kakom Oake (CBeTJIOM HJIHM TeMHOM) ObICTpee HarpeeTcs
BOJIa Ha COJIHIIE?

=] MNepBbIn ypoBEHb

2.11. Ha puc. 4 moxasaH CTaJbHOH CTEP)KeHb, K KOTOPOMY BOC-
KOM NIpPHKpeIIeHbl cIuYKu. [locsie mojHeCeHHA K OAHOMY M3 KOHIIOB
CTEPIKHSA 3aXKIKEHHOM FOPENKYU CIUYKK HAUMHAKOT OTOAJATh, [IPAYEM
paHbIlle MagalOT COHYKH, DACIOJOXKEeHHEIe Oimike K ropeinxe. O0b-
SACHUTE, I0YeMy 3TO IIPOMCXOIHUT.

Puc. 4



2.12. B 0gHOM IIITATUBE 3aKPEIIUIN KOHEI MEJHOTO CTEPKHHA, a B
IPYyTOM — KOHEI] CTAJIbHOTO CTEp:KH:A TOro e pasmepa. K kaxgomy
CTEPKHI0O MPUKPEMUJIN CHU3Y BOCKOM HECKOJBKO MOHETOK W Ha4allu
HarpesBaTh CBOOOAHBIE KOHILEI cTepKHei (puc. 5). Bckope Bock Havam
ILJIABUTLCHA, 4 MOHETKH — OTIAAaTh OoT crep:kHed. O6bacHUTE, MOYe-
my aTo mpoucxoguT. C KaKoil CTOPOHBI YKPEILJIeH MeIHBIH CTEepPKeHb,
a ¢ Kakoil — crajxpHOMK?

Puc. 5
2.13. IToyueMy CpaBHUTEJIHLHO TOHKHH CJIOH CHera IIpefOXpaHseT
03MMBbI€e [10ceBHI OT BeiMepaanus? I[louemy nyrernrecreeEHUKH Ha Kpaii-
Hem CeBepe HHOTJA CTPOMJIM BpeMEHHEIE JKIIHINA U3 cHera (puc. 6)7

Puc. 6

2.14. Bo BpeMdA CHJBHBIX MOPO30B MNTHUIEI CHAAT HAXOXJUBIIHCH
(puc. 7). IToueMy OHM LpPH 3TOM JIerde IEPEHOCAT XOJOA?




2.15. TloueMy cJI0¥ CHEra 3alUINaeT PACTEeHHUA OT XOJIOAa HaMHOI'O
JIydiie, 4eM KOpKa Jbzxa?

2.16. Tlouemy I MHOTMX PACTeHUH (HAaIpuMep, AJf O3UMBIX II0-
CeBOB IMIIEHUIbI) OIIACHA XO0JIOAHAas GeccHeKHasas 3uma?

2.17. XopoI1o WK IJI0X0 JOJKHEL IPOBOAXATL TEILIO CTEHBI Ballle-
ro noma? OGoCHYIiTe CBOM OTBET.

2.18. 3auem xurenu CpexHeil AUy BO BpeMA CHUJIBHON »Kaphl HO-
CAT BaTHBIE XaJaThl U IMAanaxu?

2.19. Hap ropsinieit cBeuoi NynIMHKAa GRICTPO ITOJHAMAETCHA BBEPX.
ITouemy?

2.20. Tlouemy Kode, yaii, cynm ObIcTpee OXJIasKJAalOTCH, KOTAa HX
MEIIAT JOMKKOMH?

2.21. Kaxasa dororpadus cusaniero kora (puc. 8, a, 6) 6sra cuena-
Ha B TEILTIYIO TIOTOAY, a Kaxkas B xosogayio? O0ocHyITe CBOHA OTBET.

Puc. 8

2.22. YTo0Obl yCKOPUTHL BeCceHHee TagHUE JbJa Ha peKe, JieJ WHOTr-
Ia moceImaiT cakeil. O0bACHUTe, HA YeM OCHOBAH 3TOT CIIOCO00.

== | Bropoin ypoBeHb

2.23. IIlpu Kako# TeMIepaType ¥ MeTaJll, U JepeBo OyAyT Ka3aTh-
¢S Ha OIYIlb OJWHAKOBO HAIDETHIMU?

2.24. Heo6xoauMo OBICTPO OXJIATUTE OYTBLIKY ¢ KBacoMm. Kyza
IUISL 3TOrO cjeayeT IOMECTHTb OYTBLJIKY: B CHEr WU M3MeJbUeHHBIN
nexn? Temneparypa cHera H JbJa OLWHAKOBA.

2.25. O6bAcHUTE (U3MYECKHUH CMBICJ MOHTOJIBCKOH IOCJIOBHILHI:
BOJA B YaHMKE KHUIIAT, a Py4YKa y HEro XoJOoJHas.

2.26. Ilouemy B cTapoM uaWHHKe, KOTOPBHIA CHAJIM C OTHH, BOZA
0OBIYHO OCTBIBAET MEJJIeHHEee, UeM B TAKOM >Xe HOBOM?

2.27. [lns1 yero morpebyercsa GoJbIIe SHEPTUM — JJIf HarPeBaHUA
1 xr apga or —10 mo 0 °C mau jgiusa HarpesaHus 1 Kr Bozwl ot 0 zno
10 °C?
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2.28. 3namMenuThie OpeHOYPICKHe NOyXOBble IJIATKH BSMKYT U3
IpAMKK, WM3TOTOBJIEHHONW M3 TOHYAWIINX BOJIOKOH KO3bEro Iyxa.
Takoil OJATOK KaKeTcsa OYeHb TOHKHWM, MMOYTH mpo3payHeiM. OpHa-
KO OH 3HAUMTEJILHO Telljee, yeM 0oJiee ILIOTHBIHM IMepCTAHOH ILIaToK.
ITouemy?

2.29. Yo ofecmeunBaeT XOPOIIHe TeILION30JAIMOHHbLIE CBOHCTBA
TaKMX HEINOXO0MKUX IPYT Ha APyTra MAaTepPUajioB, KaK KUPIHY U MeX?

2.30. B xoMHATY C yJIMILI BHECTH B KYJbKe Jel. YCKOPUTCH JH
TagHUe JIbJa, eCIH KyJeK 00epHYTh «TeIlJIbIM» IMIyXOBEIM ILJIATKOM?

2.31. Kenasa oXJaguTh MOJHYIO KACTPIOJIIO ¢ KOMIIOTOM A0 KOM-
HATHOH TeMIepaTypbl KaK MOKHO ObICTpee, X03sHKa IIOCTAaBHJIA ee
Ha Jex. [IpaBUILHO JM OHA HmOCTYIHJIA?

2.32. XoaalKe HANO BCKUOATUTE KAaCTPIOJIIO BOLEI. sHemasa coKo-
HOMUTBD 3JIEKTPOIHEPTHIO, OHA YMEHBIITAJIA MOITHOCTE €K TPOIIIUATHL.
JlefiCTBUTENBHO JIU IPU 3TOM PACXO0/] 3JIeKTPOIHEPTHH YMEHbIITHICA?

2.33. B cruxorBopenuu A. C. Ilymkuaa «KaBkas» ecTb Taxkue
CTPOKH:
Opeu, ¢ OTHAJEHHOM MOAHSBINNCH BEPIIWHEI,
IlapuT HEMOABHUKHO CO MHOH HapaBHE.

Q0bBsicHuTE, OMarogaps KakoMy (U3MYeCKOMY SABJIEHUIO OPJIBI,
AcTpebbl, KOPIIYHBI M APYrHe KPYIHbIe NTHIEI, IapAliyde BBICOKO B
Hebe, MOTYT ZOJITO JePIKAThCA HA OJHOI BHICOTE, He B3MAaXHBaf IIPH
3TOM KpPBLIBAMHE (puC. 9).

Puc. 9

2.34. Xopolre TEMJIOM30JAIMOHHBIE CBOMCTBA MEXOBOHM OJexK-
bl 00eCIIeUNBAET BO3AYX ME)Jy BOPDCMHKAMHK MeXa. 3aueM JKe Torza
BOOOIIe HY’KHa OJeXKJa — BeJb eCJIM IIPOCTO pasfeThesi, Halle TeJo
6yaeTr «CorpeTo» OKPYKAIUM BO3AyXom?

@ 2.35. Mo:KHO JIM BCKHIIATHUTH BOAY BO BCEH KAaCTPIOJe C IIOMO-
LI MAJEHBPKOr0 MOIIHOI'O 3JIEKTpPOHArpeBaTeis, PAaCHOJIOKeHHOr'o
B BEPXHHUX CJIOAX BOABI?
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@ 2.36. B KaKywo CTOPOHY AYVeT HOYHOW GPHU3 — ¢ MOpPA HA CYIIY
HI¥ ¢ cymin Ha mope? OOocHy#HTe CBOH OTBET.

2.37. Tpu creHBH — KUPOHYHAA, JepeBAHHAA M HalOJHEHHAA IIe-
HONJIACTOM — MMEIOT OLMHAKOBYIO Tolumuay. Kakas us Hux obecne-
YUBAET JYyYIIyio Temnousonanuio? [Touemy?

2.38. Hag xocTpoM BHCHT KOTeJOK ¢ Bomoi. Kakoil Bmp TemJo-
nepefadyd MrpaeT IJIABHYIO POJIb B Ilepejfade TeIsia OT KOCTPa K KO-
Tenky? Biarogapsa xakoMy BHAY TeILIOIEpeaadd HarpeBaeTca Boxa?

2.39. Yenosek rpeercs y Kocrpa (puc. 10). Kakoit 13 Tpex BUAOB
TeIJIONepeauy UIrPaeT IVIABHYIO POJIb B Iepefade Temya OT KocTpa K
4eJIOBEeKy?

Puc. 10

2.40. B kakoMm ciyyae HCIPaBHBEIA HADYKHEIH TEPMOMETD MOXKET
B fICHBIM MOPO3HBIN [eHb MOKA3LIBATE TeMuepaTypy Buime 0 °C?

2.41. Ilouemy npH OZHOHM W TOH Ke TeMIepaTrype CpeJHHEe CKOpPO-
CTH aTOMOB M MOJIEKYJ PaAa3JIMYHBIX BEIeCTB pasnme?

2.42. TloueMy 4YeJIOBEK [Jis M3MEDPEHHsS TEeMIIEPATYDPhl COOCTBEH-
HOTO Teja IOJI3KeH IepHKAaTh TePMOMETDP HEeCKOJIbKO MUHYT?

=8l TpeTnih ypoBeHb

2.43, Tlouemy TerepeBa, ruyxapu u psadumku (puc. 11) sapsiBa-
I0TCA B CHEKHBIE CYrpO0ObI ¥ MHOTJA HAXOAATCA TAM CYyTKAMH?

Puc. 11
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2.44. B komHarte npu Temneparype 20 °C Ham Ternuiee, 4eM B BOZe
[IpH TAKO# ke Temmeparype. Kaxkoi BIBOZ MOMKHO CJeJaTh?

@ 2.45. IloueMy rassl UMEOT MAJIVIO TEILIONPOBOLHOCTH?

@ 2.46. F3BeCcTHO, YTO CTPYA BO3AYXa OT BEHTHJIATOPA NPHUHOCHUT
JIETOM OPHATHYI OpoxJjagy. MOKHO JH ¢ IOMOINBI BEHTHJIATODA
NpeIOTBPATHTHL TASHUE MOPOXKEHOro?

2.47. Yro0bl ApPOBA B IEYH XOPOIIO IOpesiM, HYXKHO 00ecHedyunTh
TATY (IIPUTOK CBEKEro BO3AyXa BHYTDPE neuu). [loueMy Asia aToro He-
ob6XoauMa JOCTATOYHO BRICOKAA TMeuHas Tpy6a?

2.48. Kakue TpyObl oOecre4yrBalOT JYYIIVIO TATY — MeTaJlIAde-
CKHe WM KAPHOAYHbE?

2.49. Byzer 1u ropeth cBedya Ha GOPTY KOCMUUYECKOM CTAHIIUM B
ycaoBuAx HeBecomocTH? MamMeHHTCH JIM OTBET, €CIH PAAOM CO CBe-
yoii 6yger paboraTe BeHTHIATOP?

2.50. B »xapkuii [eHb CyX0if TEDMOMETD MOKAa3LEIBAET TEMIIEPAaTy-
py 30 °C. HU3MeHATCA U DOKAa3aHUA TEPMOMETPA, €CIH PALOM C HUM
BKJIKYUATEL BeHTHIATOP? Pacemorpure nBa cayuad:

a) TepMOMETD HaXOZHUTCHA B TEHH;

6) TEpMOMETD OCBENIEH COJIHIIEM.

2.51. Cinenyer Ju OKHUAATH HOYBIO 3aMOPO3KOB, €CJH JEHb ObLI
SICHBIM, a BedepoM He(o saTAHyJI0 obJaxaMu?

2.52. U3BecTHO, UTO I'yCH, KYPOIIATKH U Apyrue NTHOLL (puc. 12)
3UMOI XOJAT IO CHEry M He Mep3HyT. IloyeMy Ke MBI ¢ BAMH He MO-
JKeM J0JI0 XOAUTH ODOCHKOM IO cHery?
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2.53. BerpsaHbie JIBUTATEJHN
(puc. 13) saABaAOTCA JKOJIOTHYe-
CKHM UHCTBIM HCTOYHHKOM 3HEp-
ruu. KakoBb!l u3ndecKue IPpUUIH-
HBbI BOSHHKHOBEHHUA BeTpa?

2.54. Crakan HAmoJOBHUHY 3a-
IOJIHEH KHUNOATKOM. B KakoMm u3
JBYX CJy4YaeB MOJYYHUTCA MeHee

Puc. 13 ropadas Boja:
a) ecaW MOAOMKAATL D MHUH, a 3aTeM JOJHUTh B CTAKAaH XOJOAHYIO
BOAY;
0) ecim cpasy [OJUTh XOJIOZHYIO BOXY, a 3arTeM NIOA0KAATh
5 Mun?

@ 2.55. TopAlly0 cBeUYy MOAHECTHM K eIy NO0J BXOJHOH ABEpPhIO B
IOM, ¥ TJaMsA OTKJIOHWJIOCH HApy:Ky. Korga MpoBOAMIIM ONBIT — JI€-
TOM HJIH 3UMOi?

2.56. Bo BpeMsa oTTemnenn Jie[ U3 BOJOCTOYHBIX TPYD BBIBAIMBAET-
cd 4acTo KycKaMu, uMelomumu ¢opmy Tpy6bl (MHOTZA NMageHue Ta-
KHX KYCKOB IIDUBOJUAT K paspymeHuto Tpyd). O0bAcHHUTE, MOYeMy
JIe]] He TaeT BHYTPH BOJAOCTOUYHOM TPYOBI TAK, YTOOBI U3 TPYOBI BBLIU-
BaJach TOJILKO Boja. UTO M3MEHMTCH, €CJIH BJOJb OCH TPYOBI ImoMec-
THTL IPOYHBIA PA(IEHBIA METAIIHUYECKHN CTEDPKEHD?

2.57. IIpennosxure COOCTBEHHYIO KOHCTPYKIIUIO TepMOMeTpa H
TeMIIepaTypPHOU INKAajikl, OCHOBRIBASACH HA M3BECTHBIX BaM (puauye-
CKHX ABJICHHUAX.

2.58. IToueMy TOHKaA NOJUATUIEHOBAA IJEHKA 3alIUINAET pacTe-
HHUA OT HOYHBIX 3aMOPO3KOB?

2.59. [ToueMy TepMOMETD [OJIKEH OBLITH OTHOCHTENBHO HeGOoJb-
[IIIM IIO CPaBHEHHIO C TeJIOM, TeMIepaTypy KOTOPOro M3MepsioT?

Kpenkue opeLukmn

@ 2.60. TTouemy ua3MepeHHE TeMIlepaTypbl C IOMOIIBI0 MENUIIUH-
CKOr0o TepMOMETpa AO0JIKHO MPOAOKATHCA He MeHee 5—T7 MUH, a
«cOUTH» MOKA3aHUA TAKOIO TEPMOMETDAa MOXXHO IOYTH Cpas3y Imocje
U3MepeHusa?

2.61. MizBecTHO, YTO TEeMIEpPaTypa BBIXJONHBIX I'a30B HA BBIXOJE
M3 TAYOINTeNs MOTOLMKJA HAMHOIO HIXKe TeMIlepaTyphl, AOCTHrae-
Moii B munauHApe asurarend. Ilouemy?
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2.62. 3axK)KeHHYI0 CBe4y 0OKOBOH IIOBEPXHOCTBI0 NPUKPEIISIOT
K KupnudHoil crene. Kyga Oyzger crekars cTeapuH — K CTE€He WU B
MIPOTHBOIIOJIOMHYIO CTOPOHY?

3. AOMALUHUE 3KCNEPUMEHTAJIbHbBIE 3A0AHUA

= | MepBbi YpOBEHb

3.1. ITomo)xUTe HA HAKOBAJBHIO OOJIBIION I'BO3AEL (MIM KYCOK IIPO-
BOJIOKH) ¥ yZapaM¥y MOJOTKA PacILIioIuTe ero. IIpUKOCHUTECH ITAJIb-
ueM. Yro BeI mouyBcTBOBanu? O0bACHHUTE ABJIEHUE.

3.2. Bo3pMuTE B PYKH KYCOK 2K€JIE3HOH IIPOBOJIOKH M OBICTPO CO-
THHUTE ee HEeCKOJbKO Da3. 3aTeM KOCHUTeCh MAJLIEeM MecTa cruda.
Yro BeI obHapyxuaIn? OOBLACHUTE ABJIEHHE,

3.3. Baskrure cCOoMYKy ABYMsA crocobamu:
a) DOMECTHB ee B ILIaMs IopsAlled CBedH;
6) YMpKaa CIMYKOM O CIMYEUHEIH KOPODOK.

KakoBel IpUYMHBEI yBeNHYEHHSA BHYTPEHHEH 9HEPIHH TOJIOBKH
CIIMYKY B KayKJOM M3 CIydaen?

3.4. IIpukMHUTE MOHETY K KapTOHY WMAW Kakou-i1ubo goimedxe.
Cuenatite cragana 10, sarem 20 ¥ T. I. ABH)KEHHI TO B OAHY, TO B
IPYTYIO CTODOHY ¥ 3aMeTbTe, KaK H3MeHSEeTrcsa TeMIeparypa Tel B
npouecce TpeHud. Kak 3aBHCHT M3MeHeHUEe BHYTPEHHEH 9HEPIrHH OT
COBepIIeHHOH paboTh?

3.5. BosemuTe B OJHY PYKY HOKHUIIBI, 4 B APYTYI0 — KapaH/Ialll.
Tlouemy Ha OmIYyNb HOXKHUIBI KAXYTCA X0J0HHEee?

3.6. CpaBHHUTEe 1O COOGCTBEHHBIM OINYIIEHUAM TEMIEpPaTypy e-
PEeBAHHOH M MeTAIINYEeCKOH JIOKEK [0 HNOTPY’KEeHUA UX B rOPAUYYIO
BOAY, a 3aTeM uepe3 4—5 MuUH mocie morpy)keaus. O6bsacHuUTE, MO-
4eMy B KaXJOM M3 3THX CJIydYaeB TeMIlepaTypa JIOMKeK KarKeTcd pas-
JIMYHOM.

3.7. BaiiiuTe Ha KYXHI0O H IIOCMOTPHUTE, KakK IIOCTyIaeT Balla
Mama, 4ToOBI He 00MKeubcs O ropauyl nocyny. Kaxme pusuyeckue
CBOHCTBA PasMHYHBIX MATEePHAJIOB OHA HCIIOJIL3yeT?

3.8. [locraEbTe B3 MOPO3HJILHOM KaMephl XOJ0JHIBHUKA KyCOUeK
abpja. ITonpobyiiTe ero COXpaHUTE B TEYEHUE Jaca BHE XOJOAUJILHHU-
ka. Yro BaM Juis aTOTO MOTpebyercs?

3.9. I'peer nu my6a? JIns BEIACHEHHSA 3TOTO BO3LMUTE TEPMOMETD
U, 3aMeTHB ero IOoKasaHusd, 3akyraite B mydy. Coycrsa moauaca
BhIHbTe ero. Usmernnucek v nokasaHua repmomerpa? Ilouemy?
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3.10. HamepeTe TEepMOMETPOM TEMIIEPATYDY BO3AYXA V IOKOJIA
1 Haja 0alJIOHOM HACTOJAbHOM 3JEKTPHAYECKOM JIAMIIEI HAKAJIMBAHUA.
O6BACHUTE, KYAAa IepeMeInaeTcsd TelJIbH BO3AYX.

== | Bropon ypoBeHb

3.11. IlonotHee OGepHHUTE METALIMYECKHU CTEep:KeHb OyMaroi B
OAUVH CJIOH W HOJEPIKUTe ero Haj ILIaMeHeM CBedH. Bymara B orHe He
roput! IToyemy? Kak M3MeHUTCS Pe3yJbTAT OIBITA, €CJM 3aMEHUTh
MeTaJlIuYeCKHH CTepP/KeHb JePeBAHHBIM?

3.12. Bo3bMuTe M3 MOPO3HJILHOM KaMepbl HECKOJbKO KYCOUKOB
Jbia. B kakoM ciyyae ropsuad Boja B OaHKe OCTHIHET OBICTpDEEe: KOr-
Ja BBl DaHKY IIOCTAaBUTE HA JieJ B TapeJjKe MU KOrJa KYCOYKH JIbAA
6pocute B 6aHKy? OOBSACHHATE PE3yJILTATHI OIBLITA.

3.13. Kakyoo uacThb HAKJOHEHHOH NpOOMPKH C BOJAOW HAJ0 HA-
rpeBaTh B NJAMEHH CIIMPTOBKU, YTOOBI BCA BOJA OBICTpEe 3aKUIMeNa:
CpenHIK HIH HUKHIK? OTBEeT IIPOBEPhTE HA OIBITE.

3.14. PaccMoTpuTe yCTPOMCTBO MEQUIIMHCKOTO TepMoMeTpa. O6b-
sCHATE TPUHIWO ero Aedcreusa. OmpenesnTe BePXHUHA ¥ HUXKHUK
npexensl U3MEPeHusA TeMIlepaTyphl, IeHy AeneHud. MamepbTe TemIte-
paTypy cOOCTBEHHOIO Tejla, BHAYaje 3a’KaB TEPMOMETD MKy Halb-
aMu PyKH Ha 2—3 MHH, a 3aTeM 0[] MBIIIKOH HA TaKoe JKe BpeMs.
CpaBHUTE MOKa3aHUA TePMOMEeTpa B IIEPBOM M BTOPOM CJIy4Yae.

3.15. ITomep:xuTe TEPMOMETD B JKAPDKWH COJTHEYHBIN JIeHh BHAYAJIE
Ha COJIHIIE, & 3aTeM B TeHH. Mcrnosb30BaTh MEIHIMHCKHI TepMOMeETp
venb3a! CrenaliTe BEIBOJA M3 ONBITA. B KAKOM cJlyyae TEPMOMETD IIO-
KasbIBAJ TeMIepaTypy Boamyxa?

=8l TpeTuin ypoBeHb

3.16. MsroToBbTe M3 IJIOTHOH Oymarm KOpoOKy, HajleiiTe B Hee
BOZLY ¥ OCTODOKHO IIOJBECHTE KOPOOKY HAJ[ IJIaMEHEeM TOpPeaKu. ¥ aa-
JIOCH JIH JOBECTH IO KHIEeHHs BOoAy B OymaskHou mocyne? O0bsacHuTe
pesyabTar oubita. (Bydsme ocmoposcnv! Ecau 60oda 3axunena, no-
zacume 2openxy!)

3.17. Ucnoneayss TepMOMETD, OIpPEAeJIUTe CKOPOCTL BLIDABHHBA-
HUA TeMIEepaTypPhbl BOALI B ABYX CAyYaAX:

a) KOrjia TOPAYYIO BOJY HAJUBAIOT B XOJIOJHYIO;

6) Korga XOJIOZHYIO BOAY HAJIHBAIOT B rOpAYYIO.

(O6peM X0JIOLHOH M ropAYel BOJBI ZOJIMKeH OBITH OAMHAKOBEBIM.)
B uem mpuumMHA pasHON CKOPOCTH BHIPABHHUBAHHUA TeMIEpaTyp?
3.18. HanoauuTe KUMATKOM [BAa CTAKaHa A0 IIOJOBMHBI UX BMe-
cTUMOCTH. B mepBBIil cTakaH cpasy AoJiediTe XOJOAHYIO Boxy. Yepes
5 MUH HaJIelTe TaKoe JKe KOJMUECTBO XO0JIOAHOM BOABI BO BTOPOH cTa-
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KaH ¥ pasMernadite. FisMepbTe TeMIepaTypy BOABI B KayKJOM CTaKa-
He. B kakoM u3 HUX Boja xojonHee? OOBACHUTE Pe3yIbTAT OIBITA.

3.19. B gBa OAMEHAaKOBBIX CTaKaHa HajleliTe IMOPOBHY Tropadei
BOABLI. B onMH M3 cTakaHOB NoGaBbTe 4—5 Kameiab HOACOJHEYHOI'O
Macsa. Yepes 5 MUH U3MepPbTe TeMIIEpATYPY BOABI B 060MX CTaKaHAX.
O6BAcHATE, TIOYeMY TeMIlepaTypa BOJAbI B CTaKaHaX HEONHMHAKOBA.

3.20. 3arkruTe CBeUy, HAKPOIITe €e CTEKJIAHHON IHUIHHIPHYECKON
TpyOko# (puc. 14, a). Ilpu sTom niaMa yMeHbIIaeTCA U MOXKET IIorac-
HyThb. Ecam TpyOKYy IPHUOOAHSTL, TO cBeda ropur spue (puc. 14, o).
Ecnu tpyO6Ky He MIOAHUMATS M OIIyCTUThL HA Hee OyMasKHYIO ITIePeropo-
Ky, He JOXOAAIIYIO /0 ILIAMEHH, TO OHO yBenwuusaercsa (puc. 14, 8).
O0bsacHATE HAOJIIOJaeMbBIe ABICHUA.

OmaUM (hakesOoM MOPSA HE HATPETh.
Huduiickasn nocaosuya

4. YAENbHASA TEMJIOEMKOCTb.
YPABHEHUE TEMJIOBOIO BAJIAHCA'

Q =cm(t,—t)

Mpumep peleHus 3apaum

B anmromurMeBBINH KamopumeTp maccoi 100 r, B KOTOpOM HaxoAuIaCh
Boja maccoit 100 r mpu remneparype 20 °C, onycTuiu HarpeTsiit 6py-
cox maccoit 150 r, temueparypa Koroporo 80 °C. Ilocie ycraHoBIe-
HHUSA TEIJIOBOTO PaBHOBECHA TeMIepaTypa B Kajopumerpe crana 27 °C.
OnpepenuTe yAeabHYIO TEIJIOEMKOCTE GpycKa.

! B pazzesie 4 1 Jajiee IOTEPH TeIJla HEe YIUTHIBANTE, €CJIM 0 HUX HE CKA3aHO B YCJIO-
Bun sagauu. [Ipn pemennu sagay cunraire, 4T0O TeMnepaTypa kunesus soasl 100 °C.
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,ZIaHo: Pemenwne.
=100r =0,1 xr O6o3HauuM Q1 ¥ @, KOTHIECTBO TEII0-

e = 880 T ThI, IIOJYYEHHOE KaJIOPDHMETPOM H BOZOM

L Kr - °C COOTBETCTBEHHO, & @, — KOJMYECTBO Te-
t =t,=20°C IJIOTHI, OTAAHHOE I'OPSAYMM TEJIOM.

=100r = 0,1 kr Torpa
¢, = 4200 Tox Q =cm(t-t), Q,=c,my(t-t),
kr - °C Q, = c;my(t, — ).
— 0,

t,=80°C YpaBHeHHe TemIoBOro GajaHca HMeeT
m, = 150 r = 0,15 Kr | BHL

t =27 °C Q +Q,=Q,
— ITocne moaCcTaHOBKY MOJIydaeM

3

c;my(t, —t) =cm(t —t) + c,my(t - t),
c +c,m,)(t—t

orkyaa ¢, = (cymy +c;my) (t—1t,)

my (t, —t) '

HOJICT&BJIHGM YHCJIOBbIe 3HAUEHUSA M NpOBepAeM eIWHHUIbl BEJIH-
YHUH:

880" ﬂ - 0,1xr + 4200 ﬂ .0,1kr |- 7°C
¢, = - - = 450 2%
3 0,151<r-53 °c N kr-°C’

011_’K
KT -

Omeem. 45 ol

YCTHAA PASMUHKA

4.1. Kak 3aBUCHUT KOJHMUYECTBO TeIJIOTHI, cOoo0ImaemMoe Texy, OT
Maccel Tesa? OT U3MEHEHUA TeMIepaTypsl Tesa?

4.2, Il gero norpebyercs 00JbIlIee KOJUYECTBO TEIJIOTHl — JJIf
Harpesanus Ha 1 °C crakaHa BOJABI WA YaHHHKA BOLBI?

4.3. [lnsa yero norpebyercsa 00IbIIee KOJTUIECTBO TEIJIOTHL — JJIA
marpesadus Ha 1 °C Bogel maccoii 200 r uiam aJIOMHHHA TaKOH Ke
Macchei?

4.4. Kakoe KOJHMYECTBO TEILIOTHI HEOOXOAMMO [JA HarpeBaHUA
Ha 1 °C memu maccoit 1 Kr? BOABI TOi K€ MaccChbI? CBHHIIA TOH Ke
MacceI?

4.5. CraabHOW UM MeJHOH r'MPbKaM OJWHAKOBOH MACCHI COOOIIHIA
PaBHBIE KOJIMYECTBA TEIJIOTBHI. ¥ KAKOH I'MPBKM TeMIepaTypa H3Me-
HEUTCH Oonbime?
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4.6. Kakoe KOJIMY4eCTBO TEILIOTHI HEOOXOAHMMO [Jii HarpeBaHUA
1 xr craau Ha 1 °C? ma 10 °C?

4.7. Kakoe KOJIMYECTBO TEILJIOTHI HeOOXOAHUMO [Ji HarpeBaHHUA Ha
1 °C megu macco#t 2 kr? 10 xr?

4.8. KakoBa yaenbHas TeIJIOEMKOCTh BEIleCTBa, €CJOH AJIA Harpe-
BaHuA 1 Kr storo BemecTsa Ha 2 °C Heo0X0AMMO KOJHMUECTBO TEILIO-
Tel 1 KJ[3K?

4.9. CransHas geratb nNpu 00paboTKe HANMILHUKOM HArpesach.
OsHavaeT JU 3TO, YTO JNETANHM MEepPeJaHO0 HEKOTOpOe KOJHUUYECTBO Te-
MJIOTBI?

4.10. Kaxoe KOJIMUYECTBO TEINJIOTHI moTpebyeTcd MJis HArpeBaHUSA
Ha 1 °C megHOTrO Opycka maccoi 2 Kr?

=—_| MNepBbIN ypoBeHb

4.11. KakoBa yienbHas TEIJIOEMKOCTh BEeII[eCTBa, €CJU AJIA Harpe-
BaHHA 2 KT aToro BemecTBa Ha 10 °C HeoOX0AMMO KOJHYECTBO TEILJI0-
el 7,6 KIK?

4.12. KakoBa yaenbHas TeIJIOEMKOCTH BEIleCTBA, €CJH AJIA Ha-
rpeBaHuA 1 Kr sToro BemjecTBa Ha 9 °C moTrpebdoBasioch KOJIAYECTBO
rerorel 650 Ix?

4.13. Ha uro pacxonyercs Gosbllle 9HEPIUHA: HA HArDEeBaHHUE BOILI
WM aTIOMHUHHAEBOTO YaWHUKA, €CJTM MX MACCHI OQUHAKOBHI?

4.14. IloueMmy peKH W 03epa HArpeBalOTCS COJHEUHBLIMH JYUYaMH
MeAJieHHee, YeM cyma?

4.15. Kakoe KOIHMYECTBO TeIJOTHI HEOOXOAMMO A HarpeBaHUs
Bogwl maccoi 200 r or 20 xo 50 °C?

4.16. Kaxyio maccy Bogbl mo:xHO Harperb Ha 10 °C, mepegaB ei
KonmuecTBO TemaoTel 1 KI[K?

4.17. Yrobs! Harpers 100 r merasna Ha 90 °C, morpedoBasochk Ko-
ardecTBo TemynoThl 8,1 xIl. BEIUHCINTE YAEALHYIO TEIIOEMKOCTH
MeTaja.

4.18. [Ipu oxnakIeHMH MenHOro masabHmKa maccod 200 r mo
remneparypsl 20 °C Boigenumnacs sHeprua 30,4 x]I[»x. Ompenenwmte
HAYaJbHYIO TEMIEpaTypy NaslbHUKA.

4.19. [To xako# TeMIepaTypsl MOXXHO HarpeTs Boxy maccoi 500 r,
coobmuB el KomuuecTBO TemIoTel 84 KI[»x? HauanpHasa TeMneparypa
Boxer 20 °C.

4.20. Ha CKOJBKO IPajgyCcoB AOJKEH OXJAAWTHCA CTAJLHOH Opy-
cok maccoil 20 Kr, 4TOOBI HepeaThk OKPYIKAIOIIEH cpele KOJUYECTBO
remtoTsl 690 xIlxk?
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== | Bropow ypoBeHb

4.21. B xakoM cayuae ropsdas BOJla B CTAKaHE OXJAJUTCA OOJb-
mre: ecjad B CTAKAH OIYCTUTH CEPEOPSAHYI0 WK AJIOMUHHUEBYIO JIOMK-
Ky? Macca J0)XeK OJMHAKOBA.

4.22. enesuple nedn ObICTpEee HAarpeBarT KOMHATY, 4eM KHD-
OUYHBIE, HO HE TAK JOJII0 OCTAIOTCSA TemasIMu. Ilouemy?

4.23. Tlouemy nmouBa ObICTpee IpPOrpeBaeTca 4O JOMKIA, UeM II0CIe
Hero?

4.24. Tlouemy BOJa B O3epe OCThIBAeT 34 HOYb ropasjio MEeHbIIIe,
YeM [IeCOK Ha miusxe?

4.25. IlouemMy KJamMaT, AJS KOTODOI0 XapaKTepPHbI PEe3KHe Iepe-
Oajbl TEMIIEPATYPHI MEMKIY NHEM W HOYbI0, MEKIY JIeTOM H 3HUMOM,
Ha3bIBAIOT PE3K0 KOHTHHEHTATBHBIM ?

4.26. KoIbCKuE TOTYOCTPOB OMBIBAETCA TEIIBIM TeueHueM ['onbd-
CTPHM, UTO CMSITYaeT 3AMOJAPHBLIM KJIMMAT W CO3JaeT YHUKAJIbHbIE
KaaMaTHdecKkre 30HBL (pme. 15). Kakwmm CcBOHMCTBOM BOJABLI MOMHO
00bACHUTE Bausaaue [onbderpuma Ha TemmepaTtypy Bosayxa? Kakum
CIIocOOOM 5TO TedeHHE MEepefaeT MATEPUKY TEILIo?

Puc. 15

4.27. Yem 06BACHUTE, YTO B IIYCTHIHAX OUY€HB DOJIBIIINE CYTOYHBIE
mepenagsl TeMmneparyp?

4.28. Kakoe KOJIMUYECTBO TEIJIOTHI HEOOXONHMO [Jisi HarpeBaHHSA
BO3JyXa B KOMHaTe pasmepoM 5 X 4 X 3 m ot 4 go 20 °C?

4.29. Kakoe KOJIWYECTBO TEILIOTHI moTpebyercsa, 4uToObI ITOBECTH
O TeMIlepaTypbl KUIeHUA 2 JI BOJBI B aJIOMHHHEBOM YalHHKE Mac-
coit 700 r? HauvanbpHaa Temmneparypa soger 20 °C.

@ 4.30. B Boay maccoit m, = 1 kr, Temneparypa xoropoii ¢, = 10 °C,
BIMBAIOT KUOATOK maccoit m, = 800 r. Kaxosa xomeunas Temmepa-
Typa t BOABI?

4.31. B amoMmuHEHReBOH KacTpiose maccoi 1,5 kr maxomurca 800 r
BojAbl npu KoMmMHaTHOM Temmepatrype (20 °C). CroJbKO KHUIATKA

HYKHO JOJHUTh B KACTPIOJIO, 4TOOBI IOJIYYHUTH BOAY TeMIepaTypoH
45 °C?
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4.32. Ha Kaky0 BBICOTY YeJOBEK IMOJHAJNCH OBl 3a CYTKH, €CJHA OBl
MOT' MCIIOJIb30BATE AJIA HTOT0 3HEPrHI0, TIEPEIaBAEMYIO0 UM OKPYKAal0-
me#t cpene? CumraiitTe, 4To yeaoBeK Maccoi 70 Kr eXeceKVHIHO Ie-
penaeTr OKpy:aromeil cpene KoauuecTBO TemyaoTsl 40 k.

4.33. B ramopumerp sHagwmu 0,5 1 Boaser npu Temneparype 20 °C.
CKOJBKO KUIATKA HAJO AOJHTh, YTOOBI YCTAHOBHJIACH TeMIEpaTypa
80 °C?

4.34. OupenenuTe TeMOepaTypy BOAbI mocJie cMmemusBasua 100 r
knnoarka ¥ 100 r Bogwl, B3aTol npu Temmeparype 20 °C.

4.35. Ha sarpeBaHue Kupnuua maccoi 4 xr ua 105 °C zarpaueno
TaKoe e KOJHYEeCTBO TEILJIOTHI, KAK ¥ HAa HATPDeBAHHWE BOIABI TOH e
macce!l Ha 22 °C. Onpezsenure yaeapHYI0 TEILIOEMKOCTh KMPIIHYA.

4.36. B mezroM Kanopumerpe maccoir 100 r maxomuiack Boja
macco#l 740 r mpu remmepatype 15 °C. B 3TOT KaJOPpUMETD OIIYCTHIH
6pycox maccoit 200 r, HarpeTsl#l B kunsamei soge. Ilocae ycrasoBie-
HHUSA TeIJIOBOI'O PABHOBECHA TEMIIEDATYPA B KAJTOPHUMETDPE MOAHSANIACH
no 17 °C. KakoBa yaenbHasA TeILIOEMKOCTEL Gpycka?

4.37. B Bozy maccoit 300 r, remneparypa kKoropoii 10 °C, onycka-
IOT HarpeThle B KHIAIIEH BOJe MeTAJIMYECKHE I'MpHU 001meil maccoit
1 xr. Temneparypa Boas! moseimaerca Ha 21 °C. M3 kakoro matepua-
JIa MOTYT OBITH M3TOTOBJIEHE! THPHT

4.38. B kamopumeTrpe HaxogwiIack XHUAKOCTh maccou 100 r mpum
remneparype 25 °C. B Hee omyerunu map maccoit 100 r, Temmepary-
pa xotoporo 75 °C. Ilocne aToro B KajopAMeTpe YCTAHOBHJIACH TeM-
neparypa 30 °C. Bo CKOJIBKO pa3 yAeJbHAS TEILIOEMKOCTD KUIKOCTH
fosbIIe yaeJpHOH TENJIOEMKOCTH MaTepHuania mapa?

4.39. B crassHOM uaitHMKe Maccoi 1,2 Kr HaXoAMIach BOJa Mac-
coit 1,9 xr mpu temneparype 20 °C. B yailHHK ONyCTHJIM HarpeThIi
B KUNIATKe Opycok Maccoii 650 r. s kakoro MmaTepuaia MOXeT ObITh
HM3roTOBJIeH OPYCOK, eclny TeMieparypa BOAbI B YyaliHHMKe IOBBLIIIAET-
ca go 25 °C?

@ 4.40. Ha cKOJBKO I'DagyCcoB MOXHO HArpeTh PTYTh, 3ATPATHB Ta-
KYI0 ’Ke BHEePIrHio, Kakad HeoOXoquMma sl MoJabeMa 3TOH PTYTH Ha
Bercory 70 m? Cuwmraiite, uto g = 10 H/kKr.

4.41. CBuHIOBHIH map nazgaer ¢ BeIcOTE 30 M Ha CTAJIBLHYIO IJIA-
Ty. Ha cKonbKO rpagycoB TemmepaTypa Iuapa IOCJ€ yIapa IIPeBBI-
maeT Ha4YaJbHYIO, ecaM 50 % MexXaHHUECKOH SHEPruM MepexoJHuT BO
BHYTPEHHIOIO 9HEPrHI0 mapa?

4.42. C kaKko# BEICOTHI ZOKHA NAJaTh KAIlJIA BOAbI, YTOGEI IIOCIE
ylapa 0 3eMJII0 BOJa OKasajgack KunsaueHoi? HauanpHas Temnepary-
pa Boawl 0 °C. Ilepenauy sHeprum oKpy:Kaiomel cpefie He YIUTHIBAH-
Te. Cunraiite, uro g = 10 H/kr.
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4.43. [Isurarens momHOCcThI0 50 BT B Teuenwe 10 MuH BpamiaeT
JIOIIACTH BEHTHUJIATOPa BHYTPH KajiopuMerpa ¢ Bozoil. Ha CKOJIBKO
IMOBLICHUTCA 3a 3TO BpeMs TeMIlepaTypa BOABI, €CJIH ee Macca 2 Kr?

4.44. Ha KaKyio BBICOTY MOYKHO IIOJHATHL CJIOHA Macco# 4 T, sa-
TPATHB TaKyI0 )K€ JHEPruio, KoTopasd Heo0OXoauma, 4TOOBI JOBECTH
BOAY B YaiiHMKe BMecTHMOCTBIO 3 J oT 20 °C mo xumenus? Cuumraiite,
uro g = 10 H/xkr.

4.45. B cocya ¢ XOJMOAHOM BOMOHM OMyCTHJIM TpH OpyckKa (4yryH-
HBIH, MEJHBIH H CBHHIIOBBII), HMEIOINe OAUHAKOBYIO Maccy U Harpe-
THIE IO ONHOH M TOH Ke TeMIieparTypbl. OIHHAKOBA JIH TeMIlepaTypa
OpyckoB mocJe oxJaykaenus? OAMHAKOBOe JH KOJHUYECTBO TEIJIOTHI
6pyCKU oTHau Boge?

=8 TpeTnn ypoBeHb

4.46. B arioMUHMEBBIH KaJIODUMETD, B KOTOPOM ObLIa BojAa Mac-
coit 200 r npu remueparype 10 °C, mosoxuau MegHBIN OPycOK Mac-
coit 150 r, Temneparypa xoroporo 100 °C. Onpenenure TeMueparypy
BOJBI IIOCJIE YCTAHOBJEHMA TEIJIOBOTO paBHOBecHuA. Macca Kajlopu-
metpa 100 r.

4.47. Temneparypa XOJOZHOH W ropAdeill BOALL COOTBETCTBEHHO
12 u 70 °C. CKOJBKO XOJOAHOH M ropsded BoABI morpebyercd, 4TO-
6BI HAOJHUTL BaHHY Bojgoi mpu Temmepatype 37 °C? Macca Bomsl
B BaHHe 150 Kr.

4.48. CKOIBKO HYKHO CMeNIaTh ropAdYed BOJbl, HMEIIeH TeM-
nepatypy 90 °C, u xoxoxuoii, umeronei remmneparypy 10 °C, 94To0b!
mosyuuTh Bogy maccoir 100 kr u Temneparypoit 30 °C?

4.49. B Boay maccoit 200 r npu temneparype 20 °C momemaior
cTanbHyI0 gerank maccoi 300 r, mmerwmyr temneparypy 10 °C, u
Mennyio miaacTuHKy maccoi 400 r mpu remmeparype 25 °C. Hadgure
YCTAHOBUBIIIYIOCA TEMIIEPATypPy.

4.50. Yepe3 HEKOTOPOE BpeMsdA IOCJe ONMYCKAHUS B BOAY, MMeIO-
myo remneparypy 10 °C, tena, Harperoro mo temueparypsr 100 °C,
yeranoBuaack obmas remmeparypa 40 °C. Kakoit craHeT TemMuepary-
pa BOJBI, €CJIM, He BEIHMMAA II€PBOro Tejia, B HEe ONYCTUTH eIlle OJHO
TaKoe e TeJjo, Harperoe 1o Temueparypsl 100 °C?

4.51. Insa oborpeBa majJaTKH TYPHCTBEI KJIAAYT B Hee 2 KHpPOHAYA
pasmepom 25 x 12 x 8 ¢m, HarpeTsIX B KocTpe a0 TeMmuepatypsl 80 °C.
Korga kupnuuu octeinm go 40 °C, Temneparypa Bo3ayXa B HajlaTke
noeeicuack Ha 10 °C., Kakasa yacTh OTAAHHOM KHUPIHUYAMH DHEPIAU
[olllJIa Ha HarpeBaHHe BO3AyXd B HajJaTKe, ecjiu ero oobem 3 mM*?

4.52. Ilpu BKIOUYEHHM OTOIJIEHUS dYyryHHas Oarapes maccoi
20 kr garpenacs ot 10 go 50 °C, a Bo3ayx B KomHaTe o6bemom 60 m? —

22



ot 10 1o 20 °C. [Ina gero moTpeGoOBAIOCH GOJbINE SHEPTUH: IJId Ha-
rpesaHusA Bosayxa uau Harapeu? Bo ckospko pas 6onpmae?

4.53. Kunsarok B HOJHOM TPEXJUTPOBOM YailHHKe OCTBHIBAeT [0
20 °C. Ha ckoasko Harpeics 6bI BO3AYX B KyXHe, eclim ObI Bce KO-
JIMYECTBO TEILIOTHI, BEIJEJIUBINIEECS IPU OCTHIBAHUM BOJBI, IOIILJIO HA
HarpeBaHHe 3Toro Bo3ayxa? Ilnomazns Kyxau 6 m?, BeICcOTA 3 M.

4.54. Ha CKOJBKO TPajiyCOB MOJHANACH OBl 3a CyTKM TeMIIepaTy-
pa 4Yes0BEUECKOTO Tesa, eciu OBl BCe BBIAEIAEMOE YeJIOBEKOM Tell-
JIO Pacxo/l0BaJIOCh HA YBeJWYEHUE BHYTPEHHEH SHepruu ero rena?
I1a pacuera NPUMHUTE YAEIbHYIO TEIJIOEMKOCTh TKAHeH uesioBede-
CKOTO Tejla PaBHOM YAEeJbHON TEIIOEMKOCTH Boxbl. CumraiiTe, 4TO
BCJIEZICTBHE TeIlJoNepefadn deaoBeK Maccoi 70 KI eKeCceKyHIHO IIe-
penaeT OKpPyIKawInen cpefe KoauuecTBO TenaoTsl 40 k.

4.55. Paguycel CTajJbHOTO W CBUHIIOBOTO IIIAPOB OJMHAKOBHI.
IOna narpeBanua Ha 1 °C KaKoro M3 9THX NIAPOB HEOOXOAMMO 00Ib-
Iee KOJUYECTBO TemJOTHI?

4.56. B xunameil Boje HArpead JBa OpycKa OQUHAKOBOTO pasMe-
pa: aJOMHHHUEBBIH M CBHHIIOBEIHA. KaKo# W3 HUX cleayeT IePeHEeCTH
B XOJIOJHYIO BOAY AJIA TOrO, YTOOBI BOoJa HArpesach DoJbIme?

Kpenkue opeLluku

4.57. B xanopuMeTpe mMOoOYepeIHO HATPEBAIOT PA3JIHUUYHBIE KUIKO-
CTH C IIOMOIILIO OTHOIO M TOTO XXe 3JeKTpoHarpeBartens. Ha puc. 16
NpHUBefieHBl TPaUKU 3aBUCHMOCTH TeMIepaTyphl ¢ MKHIKOCTeHd oOT
BpeMeHH T. MI3BeCTHO, YTO B mEPBOM OIBITE KAJOPUMETD COAEPIKA
BoAy Maccoil 1 Kr, BO BTODOM — JApyroe KOJIWYECTBO BOJEI, B Tpe-
TheM — HEKOTODYVIO KHAKOCTh Maccoil 3 Kr. Kakosa ObL1a Macca
BO/IBI BO BTOPOM onbiTe? C KAKOH »KUAKOCTHI0O MOTJIA IPOBOJUTE TPe-
THH OIBIT?

t;,°C
70
60 1
50
40
30
20

Puc. 16

4.58 TepmoMeTp moAep:anu HajJ oraeM. Ilocie Toro Kak ropeJ-
Ky BBIKJIOUWJIM, [NOKa3aHUA TepMOMeTpa 3a 2 C YMEHBIIUIHUCH OT
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100 mo 99 °C. 3a CKOJIBKO BpeMEHU MOKa3aHUs TEPMOMETPa YMEeHb-
mrarca ot 60 mo 59 °C? CumraiiTe, 4TO KOJHYECTBO TEILJIOTHI, €Ke-
CeKYHIHO TepefaBaeMoe TeJOM OKDYyKalwIeil cpeje, IPAMO IIpO-
MOPIIMOHATBHO PA3HOCTH TeMIIePATyp MeXKAY TeJOM U OKPYIKalolei
cpegmoii. Temneparypa B komHate 20 °C.

4.59. Harpesarens momuHocTbio 50 KBT moBEIIIaeT temMiepaTypy
BOZBI, IPOTEKAIOIIEH cO CKOpOoCcThI0 1 M/c 1o TpyOe AuaMeTpoM 2 CM,
c 15 go 35 °C. Kakada 4acTh KOJMYECTBA TEIJOTHI, BBEIAEIAEMOI0O Ha-
rpeBaTesieM, MepeaaeTcs OKpysKamwiei cpege?

4.60. SnekTpUUeCKUH KUMATHIBHUK MoImHOCTEIO 350 BT He Mo-
JKeT HarpeTh Boxy maccoil 600 r no kumeHusa. ¥YO0eIWBIINCH B 9TOM,
ero BbIKJIO4YamOT. OIeHHTEe, Ha CKOJbKO IOHH3UTCA TeMIleparypa
BOABI Uepes 15 ¢ mociie BBEIKJIIOUEHUS KUIISTHILHHUKA.

4.61. B kasopuMeTp ¢ BOAOH MEPEeHEeCIHd U3 KHIIATKA MeTaJlJIHYe-
CKWHl ITapWK, B pe3yJbTaTe dero TeMIepaTypa B KaJOpUMeTpe IIOJ-
manack ¢ 20 go 40 °C. Kakoii cTaHeT TeMIepaTrypa B KaJIOPHMeETDe
[10CJIe IIEePEeHOCa U3 KUIIATKA BTOPOr0 TAKOIO Ke Iapukra? TpeTbero?
CKOJIBKO TaKMX HIAPUKOB HAJO0 IIePEeHeCTH, YTOOLI TeMIeparypa B Ka-
JnopumeTpe ctajsia pasHoit 90 °C?

4.62. B ogHOM cocyme HaxoguTcsa 1 JI XOJIOMHOIO MOJIOKA IIPH
remnepatrype 20 °C, a BO BTOPOM cocyfie — TaKoOe ’Ke KOJHYeCTBO
ropsueit Boasl mpu temmnepatype 80 °C. Kak, Ucmoab3ys Temonepe-
Jady Me:KAy MOJIOKOM M BOJOH, CIeJaThb TakK, 4TOOBI MOJIOKO CTAJIO
Tenyiee BoAbI? PaspemaeTcss IPUMEHATH AOMOJIHUTEIbLHEIE COCYABI U
IIPUBOJUTL UX B CONPUKOCHOBEHHE, HO CMEIIUBATH BOJY C MOJIOKOM
Hexb3A. CuuTaiiTe NJIOTHOCTE M YAEJIBHYIO TEIJIOEMKOCTh MOJIOKA Ta-
KWMH 2Ke, KaK y BOZEI.

O 4éM-TO JaTbpHEM, HE3eMHOM,
O 4éM-TO GJIM3KOM M POJHOM,
Cropas, nayyT CBeuH.

A. Jobanosckuii

5. SHEPTUA TOMJIUBA.
YAENbHASA TEMJIOTA CTrOPAHUA

| Q@ =gm

Mpumep pelueHns 3agaum

B mexguoM cocyze maccoir 500 r HarpeBarT BOAY MAaccod 2 Kr, B3fA-
Tyio npu Temieparype 10 °C. Ilo kakoii TeMnepaTypbl MOXHO HarpeTs
Bony, cxxurasa 50 r conupra? KIII ropeaku cunraitte paBEbBIM 50 % .
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HOano: Pemenue.

m, =50 r = 0,05 kr IIpu cropasuu ciupTa BHIAEIAETCA dHED-
rus @, = gm,. Bona u cocyn mpu Harpesa-
q=26-10° Hox HUW IMOJYy4arT KOJMUYECTBO TEILJIOTHI
KT

Qs =o;m(t, = t.) =+ e,m (L, — t)).

m,=500r = 0,5 xr
Corsnacuo ompenenenun KIIIl narpesa-

c, = 380 M TeNd
Kr - °C Qs
t,=10°C = Q
m, = 2 Kr
Orcroma ngm, = (c,m, + c,m)(t, — t,).
¢, = 4200 A% e
Kr-°C CrnegoBaTeabHO, Iy =+ L .
0.5 c,m, + cymy
n=9o,
ITogcraBiseM dHCIOBBlEe B3HAYEHHS U
t,—? IIpoBepseM eIWHHUIL] BeJHYHH:
0,5-26 - 10° 2% . 0,05 kr
t;=10°C + Kr = 86 °C.
38025 0,5 kr + 4200 . 9 ¢r
Kr - °C Kr - °C
Omasem. 86 °C.

YCTHAA PASMUHKA

5.1. Onpenenute no Tabaune Ha (Gopsane, KAKOe M3 MePeYHCIeH-
HBIX B HEH BellleCTB HMMeeT CAMYI0 MAJEHbKVIO Y/EJNbHYI TeILIOTY
CropaHud, a Kakoe — caMyio GOJIBIIYIO.

5.2. YTo o3HAYaeT BBIPAMKEHHE: Y/JeJbHAS TeILIOTA CrOPAHHSA
roriuBa paBHa 26 MJx/kr? Yrto 3T0 MOMKeT GBITH 3a TOIJIHABO?

5.3. YiensHad TemJOTAa CropaHus KaMEHHOTO YIJIA IPUMEPHO
B 2 pasa 6GoJbIlle YAEILHOM TeIIOTH croparus Topda. CpaBEHTE KO-
JIAYECTBa TeILJIOTH], MOJIYYeHHbIE [IPH CKHIMAHUM KAMEHHOTO YIJIA U
TOp(ha OAMHAKOBOH MACCHI.

5.4. B kaKoM ciy4ae MOYKHO IOJYYHUTh GOJIbIIee KOJHYECTBO Tem-
JIOTBHI: IPHM CHKHUIaHUM IOpoxa Maccod 1 Kr mim GeH3MHA TAKOH Ke
Macchi?

5.5. CKOIBKO SHEPIUM BHIAEISETCS [P MOJHOM CTODAHMH Kepo-
cuHa Maccoit 1 Kr?

5.6. Ilouemy, crapasch GbICTpee HATPETh BOAY B UallHHKe, VBeJH-
YMBAIOT IJaMsA, OTKPBIBAA KPaH roperKn?
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5.7. Kak BBI fymMaeTe, mouemMy GepesxIMBbIA X03AWH IIPeLIOYHTaeT
NoKynaTek Oepe3oBble ApoBa, a He cocHOBhIe? IleHa ApoB ogMHAKOBA.

5.8. CpaBHHuTE 9HEPrui0, KOTOPasA BHIAEJIAETCA IPH CTOPAHUH Ke-
pocHHAa Maccoi 1 Kr u CIiMpTa TaKOM JKe MAacCChl.

5.9. Kakoe KoIMUYeCTBO TENJIOTHI BBIAEJUTCA IIPH IOJHOM Cropa-
HUU cnupra maccoi 300 r?

5.10. IIpu cropaHum NPHUPOAHOTO rasa BBIAEJIHJIOCH KOJIHYECTBO
ter1oTEl 17,6 MI:x. CKONBKO rasa ObIJIO COKIKEHO?

5.11. IIpu mosHOM CropaHW¥M HEKOTOPOro TOmaMBa maccoil 600 r
BBIeJIAeTCA KoamdecTBo Temyorel 16,2 MJIx. KakoBa ynenbHas
TenJioTa cropanus Tomausa? Kakoe sTo MokeT GBITH TOILJIMBO?

5.12. Kakoe KOIHYECTBO TEILIOTHI BLIJEJUTCA IPH IIOJHOM Cropa-
HuHU cMmecH 2,5 kr OensuHa u 0,5 Kr compra?

5.13. CKOJIBKO 9HEPruM BBIAECJIHTCA IPH IIOJHOM Cropasud 2,5 J
KepocuHa?

5.14. CKOJBKO CYXUX APOB HYKHO CXKeub, YTOOBI HOJYUYHUTh TAKOE
JKe KOJINJeCTBO DHEPTHH, KaK IIPH CrOPAHHK IIOPOXOBOr0 3apsajia Mac-
coit 600 r?

5.15. Kakoe K0JHYeCTBO TEILIOTHI BRIAEJUTCA IPU MOJHOM Cropa-
HAHW KaMeHHOro yrisa Maccoi 1 17 HaiiguTe maccy AU3e€JbHOTO TOII-
JHUBa, KOTOPBIM MOKHO 3aMEHHTH 3TOT YIOJb.

== | Bropon ypoBeHb

5.16. Ilouemy gom ynobHee OTamIMBaAThH, HCIOJL3YA YIrOJb, IPH-
POAHBIA ra3 I AUSEJIbHOE TOMJIWBO, YeM APOBA U COJIOMY?

5.17. Ilouemy B KauecTBe TOILIMBA BBEITOJHEE MCIIOJL30BATEH OEH-
3MH, @ He IOPOX, HO IIOPOX HeJb3s 3aMeHHUTh OeH3UMHOM B apTHJLIE-
pUIiCKUX cHapazax?

5.18. [Touemy yZenpHAS TEIIOTA CrOPAHUSA ChIPBIX APOB MEHbIIE,
4eM yZeJbHAA TeIJIOTA CTOPAaHHA TeX jKe ADOB IOCJIe HPOCYIIKH?

5.19. CocHOBBIE pOBa MMEIOT BOJMBMOIVIO YAENBHYIO TEIIOTY Cro-
pauus, ueMm Oepesossie. Kak Bel fymaere, mouemy ke 1 M® Gepe3oBbIx
JIPOB CTOUT J0pOKe, 4eM 1 M® COCHOBBIX?

@ 5.20. Kakosa macca NPHPOJHOrO rasa, KOTOPBIM HAJ0 CiKedb,
4T00BI HArpeTh Boxy oobemom V = 100 1 ot Temnepatypsl ¢, = 20 °C
no t, = 40 °C?

5.21. Kakoii o0'beM BOABI MOKHO Harpers oT 20 °C go Temnepary-
PHI KHIIEHUS 3a CUeT TelJa, IMoJydeHHoro npu cxxuraauu 0,5 1 Kepo-
cuaa? CumraiiTe, YTO BCe KOJIMUYECTBO TEILIOTHI, BBIZEIUBIIEECA IPH
CrOpaHHM KEpPOCHHA, HIET HA HATDEeBAHHE BOJELI.
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@ 5.22. [Ina HarpeBaHHUA BOABLI 00beMoM V = 10 J1 cOKIIM KepOCHH
maccoir m = 50 r. Ha cKOJIbKO H3MEHHJIACh TEMIIEPATYPa BOJABI, €CIIH
oHa monyumiaa 50 % TemmoTsl cropaHusa KepocuHa?

5.23. KakoBa mMacca KepocHHAa, KOTOPEIA HAIO CyKedb, YTOOBI HAa-
rpets 2 g Bogbel oT Temnepatypsl 20 °C no xunenusn? Boga monyuaer
50 % TemnoThI CropaHUs KepoCHHA.

5.24. Jlo xaxoi TeMIeparypsl MOXXKHO Harperb 20 J BOJbI, TemMIle-
patypa kotopo# 20 °C, cxxkuras 6easun maccoit 20 r? Cuuraiite, uTo
BCe KOJHMYECTBO TEILIOTHI, BEIJEJUBINEECA IPH CropaHuH OeH3MHa,
UIeT Ha HarpeBaHUE BOJbI.

5.25. Onpezgenute KIIJ] ciupTOBKH, €ClIH IPK HATPEeBAHHUH Ha HeH
150 r Boasr or 20 mo 80 °C uspacxogoBaH CIEpPT Maccoi 4 r.

5.26. YgenbHas Tenjora cropanudA d0ensuHa B 1,8 pasa npeBbIina-
eT YAeJbHYIO0 TeIIOTy cropanus crnupra. OsHagaeT JiH 5TO, UTO IIPH
cropaguu 1 s GenswHa Bhifeadercsa B 1,8 pasa 0oiblllee KOJIUYECTBO
TEeILJIOTHI, YeM NPH cropaHuu 1 g coupta?

5.27. Kakyo maccy BOABI MOKHO Harpets or temieparypsl 30 °C
JI0 KHIEeHUSA 34 CUET TeImJia, MOJYYeHHOTO MPH CHKUTaHUH KaMEeHHOTO
VYIJIsE MAaccoi 5 Kr?

5.28. JlerkoBoii aBTOMOGHIE Maccoit 1 T pacxoxgyer 7 o GeH3uHA
Ha 100 kM nytu. Ha Kakywo BBICOTY MOKHO OBLIO OBI IOJHATHL 3TOT
aBTOMOOHJIB, WCIIOJIL3YS BCIO SHEPrHIO, BHIJEJIUBIIYIOCA IPH Cropa-
HHUH 3TOT0 OeH3uwHA?

5.29. Kakoi# rpys MOXHO IIOJHATL Ha BBEICOTY 15 M 3a cuer sHep-
ruu, BeIeauBIieiica npu croparun 100 v 6ensuna?

5.30. Ha kakyo BBICOTY MOXKHO IIOJHATE I'pys Maccoil 3 T, uc-
MOJb3ysa DHEPTHUI0, NOJYYeHHYIO pu cxxuranuu 0,2 1 KepocuHa?

=8l TpeTnin ypoBeHb

@ 5.31. Korga aBToMOOuAs pacxoayer 60Jibille rOPOYEro: MpU JBH-
JKeHHH 0e3 0CTaHOBOK MJIM ¢ ocTaHOBKamu? OOBACHHTE.

5.32. Hrpymika «KypHUJILIAK» YCTPOEHA CIAELYIONIUM 00pa3oM: B
HECKBO3HOE OTBEDPCTHE ¥ PTA CIJIOIIHOM (PUTYPKM BCTABIAIOT «CHIra-
peTy», COCTOAINYI H3 ILJIACTMACCOBOIO IIPYTHKA, 00EPHYTOr0 CJIOEM
6ymaru. Eciu ary «curapery» moaskedb, TO ABIM OT Hee UAET IOPIH-
avu. ITouemy?

5.33. Megustit cocyn maccoit 500 r comep:kuT 2 JI BOABI IPHU TEM-
nepatype 10 °C. [lo Kakoil TeMmepaTypbl MOMKHO HAIPETb BOAY, CHH-
raga conupt maccoit 50 r? KIIJl ropenxu pasen 50 %.

5.34. IIpu momomnu HarpeBartesns ¢ KIII 40 % Heo0X0guMO LoBe-
CTH 00 TeMIIepaTypbl KHIIEeHUA 4 n BOALIL B aJIOMUHHEBOMH KacTprJe
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Maccoif 2 kxr. OmpegennTe pacxol KepOCHHA Ha HATPEBaHWE BOALI W
KaCTPIOJIH, €CIM MX HadarbHas remueparypa 20 °C.

5.35. B anomueHeBOM yaiiHuKe Maccoi 900 r marpesu 10 1 Boas
JI0 KUTIeHUA, U3PACcX0J0BaB NPUPOAHEIH rad maccoi 200 r. Onpege-
JHUTe HavanbHy0 Temneparypy Boabl. KIIIl ropenkm cumraiiTe paB-
"HeIM 40 %.

5.36. B menHOII KacTprojie Harpead 5 JI BOALI OT TeMIIEPATYPEI
14 °C po xuneHus, usdpacxonosas KepocuHd maccoi 100 r. Ompenenn-
Te Maccy Kactpwoau, ecau KIII[ marpesarens 40 %.

5.37. Ha rasoBo# miaure 3a 15 MUH a0BeJH 40 TeMIepaTypbl KH-
nenus 3 1 Boael. KakoBa Macca rasa, CropaBLIeEro KamIyio CEKYHIY,
ecsi HauasbHas TeMneparypa Bogsl 20 °C? ITorepu Tensa He yIUTHI-
BamTe.

5.38. KakoBo OTHOIIEHWE MAacC CIUPTa ¥ GeH3WHA B CMECH, YAelb-
HafA TemaoTa cropaHus kKoropoi 40 M /kr?

5.39. I'ycenuuHnlil TpakTOp pasBuBaeT MomHOCTH 60 KBT, 1 npn
9TOH MOIMHOCTH CPeAHAS Macca PacXoxyeMoro 3a 1 u IusesbHOTO TO-
niauBa paBHa 18 xr. Haiigure KIIII nBurarens.

Kpenkne opellku

5.40. MomuocTs aBTOMOOGHAbLHOTO pasaratens 44 kBr. Kaxos
KIIII sroro asurarens, ecau mpu ckopoctu 100 xm/4 o Ha 100 KM
nyTH pacxoayer 6eHsuH odbemoMm 14 n?

5.41. Mexayroponusiii aBrobyc npoexaa 160 km 3a 2 4, pasBu-
Bad nopu 9ToM MoImHOCTH 70 kBT1. CKOMIBKO JHTPOB GeH3MHA H3Pacxo-
npoBas aBrobyc, eciau KIIIT ero gBurarens 25 % ?

Kpucranny sHe mpucraio
TePATH YePTHI KPHUCTAJIAa.

C.Cmupnoe

6. MNABJIEHUE U KPUCTAJUIN3ALNA

Q=m

Mpumep pelweHnUs 3apayum

AmomunueBomy 6pycKy maccoit m = 500 r mpu Temmeparype t_ = 20 °C
nepegagn KoaudecTBO TemtoTel & = 450 kllx. Kakoi craser TeMIe-
parypa aJoMUHAA?
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Pemenue. OIIpeJIeJIIfIM CHaJvaJia KOJIM4YecTBO TeIlJIOTBEI, KOTOpOoe
no'rpeﬁye'rcn IJIs1 HarpeBaHMs aJIIOMHHHA 10 TeMIlepaTyphbl IJIaBJIeHHUA:

Q, =cm(t —t)= sso}cf‘% - 0,5 kr - 640 °C = 282 x[lx.

Yro0BI IOJHOCTHIO PACHJIABHTH AMIOMUHUIE, MOoTpebyeTcsa KoJIUde-
cTBO TemnoTH @, = @, + Am = 477 x]I:x. Takum obpasom, @, < Q < @,.
3HaYUT, IEePeSAaHHOI0 ATIOMHHHIO KOJIUYECTBA TEILJIOTHL JOCTATOYHO,
4TOOBI «JTOBECTH» AJIOMHHHII J0 MJaBJEHHs, HO HEJOCTATOUYHO, UTO-
OBI DOJIHOCTHIO pacmyiaBuThk ero. CienoBaTeIbHO, B KOHEUHOM COCTOA-
HUH TeMIIepaTypa aJIOMHUHHA OyZeT paBHA TeMIEepaType ero IJaBie-
Hua 660 °C.

Omeem. 660 °C.

YCTHAA PASMUWHKA

6.1. Onpenenure o Tabaune Ha (opsalme, KaKoe U3 IEepeYrcIeH-
HBEIX B Hel BeIIecTB CaMOe JIETKOILIaBKOEe, a4 KaKOe — CaMoe TYro-
ILIaBKOE.

6.2. Mo:xHO JIM B AQJIOMHHHMEBOM COCYZEe PAacCILIaBUTbL cepebpo?
ceuren? OGocHylTEe CBOM OTBeT.

6.3. MoxxHO 71 B CTAJIBHOM COCY/I€ PACILIABUTE 3070T0? OG0OCHYH-
Te CBOHA OTBET.

6.4. Temneparypa IoIaMeHH rasoBoil ropeaxku oxoxo 500 °C.
W3 xaKMX METAJJIOB HEeJb3s HM3rOTOBIATH MOCYAY AJA MPHUTCOTOBJIE-
HHA UM Ha 9TOH ropeike?

6.5. B xakom arperarHoM coctosHHH npu Temmnepatrype 1000 °C
HaxoAATCA CJIeAVIOIIHEe BellecTBa: cepedpo, CBHHEIl, 30JI0TO, AJTFOMH-
HUI, »KeJjie30, BoJbhpam?

6.6. Kaxue BemecTsa MOHO PAaCIIABATh B KUIIALIEHA Boge?

6.7. MosxHO ¥ pacniaaBJeHHBIM METAJIJIOM 3aMODO3UTH BOAY?

6.8. ITouemy Jiex He cpa3y HaYMHAET TAsITh, €CJH €ro BHECTH C MO-
po3a B TEILTYI0O KOMHATY?

6.9. Taromumit neg npuHEeCHH B IIOMEIeHHe, TeMIepaTrypa B KOTo-
pom 0 °C. Byger nu nen npomos:kaTh TaATh?

6.10. Ha uro pacxozayercsa sHeprusi Ipw ILIABJIEHWH KDPHUCTAJLIIN-
YEeCcKOro Teja, HarpeToro A0 TeMIOepaTyphl IJIaBjieHusna?

=" | MNepBbiit ypoBeHb

6.11. B mcropum uenosedecTBa OPOH30BBIA BEK MIPEANIIECTBOBAJ
sxenesHoMmy. Kakue dusuuecKkue XxapakTepUCTHKH OPOHS3BI U Kejesa
CBITPAJIM B 3TOM BaXKHYIO DOJb?
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6.12. ITouemy ma Kpaitnem CeBepe A/ U3MEpPEHUS TEMIIEPATYDEI
HMCIIONB3YIOT CIUPTOBBIE TEPMOMETDEI, 4 He PTYTHEIE?

6.13. ITouemy 3MMOIl IPH AJUTENBHBIX OCTAHOBKAX ABTOMOGHJIA
M3 pazuaTopa BBLIHBAIOT BOAY?

6.14. Ogque u3 repoeB Kuuru I'. Manna moyuan gpyroro: «Eciau
CHEr UATU MepPecTAHeT, MOXKeT HACTYIUTh CUJILHBIH MODO3...» BepHO
an aro? O0bAcHHUTE.

6.15. ITouemy BecHOI BO BpeMaA Jemoxozxa (puc. 17) BGamu3u pexu
ObIBaeT XOJIOJHEe, 4YeM BJajid OoT Hee?

Puc. 17

6.16. IIpaBUIBHO U YTBEPIKAEHUE: «ECJIH MEepeJaTh TelIy HeKOTO-
pO€e KOJIMYEeCTBO TEIJIOTHI, ero Temmeparypa 0043aTelbHO MOBBICHT-
ca»? IIpuBeguTe mpuUMepsl, DOATBEPIKAAIOIIHE BaIll OTBET.

6.17. ¥V kakoro u3 TeJl BHYTPEHHAS dHeprud OoJbIlle: MeJHOTO
6pycKa mMaccoit 1 Kr mpH TeMmepaType NJaBJeHAA Uau 1 KT pacnjas-
JIEHHOH Meau Ipu To# Ke Temneparype? ObocHyiiTe cBOii OTBeT.

6.18. Korzma me OBLIO XOJOAMJILHOM TEXHUKH, NPOAYKTHI JIETOM
XPaHWUJH B JeJHUKAaX. JIeAHHK TNOTOBHJH 3UMMOI: BhBIpE3aJH Ha BO-
JoeMe OOJIbINHe KYCKHU JIba, CKJIAALIBAIA B IMY W CBePXY 3acChIIAaln
caoem 3emau. IlouemMy TemMmeparypa B JIeJHUKE B Te€UYeHHE BCETO JIETa
ocraBajack 0smuskoit Kk 0 °C?

6.19. Kakoe KOJIHYECTBO TEILIOTHI HEOOXOAWMMO [AJdA IJIABJICHHUA
cranu maccoi 500 r npu TeMmeparype ILIABIEHH?

6.20. KakoBa macca cepeOpAHOTO CIHTKA, KOTOPBIH MOXHO pac-
ILUIABUTE IIPH TeMIEepaType ILIABJIEHUA, [epefaB €My KOJUYeCTBO
TenoThl 29 KIx?
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@ 6.21. Kaxoe K0oJMYeCTBO TEILIOTHI § HAI0 IepedaThk CBUHILOBOMY
6pycky Maccoit m = 2 Kr, B3ATOMy IIpu Temmepatype t, = 27 °C, aro-
OBl pacIJIaBUTE €ro?

6.22. Kakoe KOJIHMYECTBO TemJIOThHl IIOTpebyeTca AN ILIaBJIeHHA
csuHLa maccoir 200 r, Baaroro mpu Temeparype 17 °C?

6.23. Crosnrsko Meau, umeroieii remneparypy 23 °C, Mo HO pac-
ILJIABUThL, COOOIIHB il KoanuecTBO TermtoThl 970 rIxK?

6.24. DHepruwm, DOJYYEHHON OPHU OCTHIBAHWM KHIATKA A0 TeMIIe-
patypsl 20 °C, xBaTHJIO 14 IaaBjeHus Jbaa maccoi 600 r mpu Tem-
neparype 0 °C. Kakosa macca kunatka?

6.25. Kycok abaa maccoit 2 kr umeer remoepatypy —5 °C. Kaxkoe
KOJIMYECTBO TeIJIOTHI HeOOXOAUMO eMy IepeAaTh, YTOOBI IIPEBPATHUTH
Jem B BOAy, uMeromyo Temneparypy 20 °C?

6.26. Umerorca 1 kr Bogsl npu remneparype 0 °C u 1 kr jgpga npu
TOM ke Temmeparype. OQUHAKOBAA JU BHYTPEHHSAS JHEPIUS «CIPS-
TaHa» B 3TuX Tenax? B Kakom Gosnbme? Ha ckonpko?

6.27. Panusasa BecHa — 3amedarenbHOe Bpems! IIpumexaer cou-
HBIIIKO — 3aropark MoxxHo! A temmeparypa Boaayxa okomao 0 °C.
U rak 6ymger, moka... [lo Kakux mop?

6.28. IToueMy CHJIBHEIA MOPO3 Ha3bIBAIOT TPECKYUUM?

6.29. Kak BBI AyMaeTe, KAKOr'0 YCJIOBUS He XBaTaeT, 4TOOBI AaTh
OTBET Ha BOIMPOC: CKOJBKO HYMHO dHEPTrHuH, YTOOBI PACILIABUTEL IIOJI-
HOCTBIO CBHHeI[ Maccoi 1 xr?

@ 6.30. B oxsom u3 cruxorBopermit A. C. Ilymkuea ecTh Taxkwue
CTPOKH:

OnparHell MOZHOTO IapKeTa

Baucraer peuka, 1b0M 0OJeTa.
Masnpunimek pagocTHBIM HapoI
KoHpKamMu 3By4HO pekeT Jief.

IToueMy KOHBEKH XOPOIIO CKOJL3AT 0 Jbay? IloueMy B CHIBHEBIE
MODPO3BI CKOJBbXKEHNE 3aMETHO YXYAIIAeTcsa?

6.31. OgHy U3 GYTBHIIOK C BOJOM TOJOKMIM HA JieJ DU TeMIepa-
Type 0 °C, Apyryo OmyCTHJIH B BOAY HOPH TOH ’Ke TeMmIeparype. 3a-
Mep3HeT JIX BOoJa B KaKOH-HUuOyAb OyThLIKE?

6.32. Vi3 yaiilHUKa HAJIWIHA 4Yai B CTAKAH C CaXapoM M B CTaKaH
0e3 caxapa. B Kkakom crakaue uait Oyner xonogaee? ITouemy?
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6.33. Ha puc. 18 mnpusenen
rpapuK HarpeBaHus U ILIaBJIe-
HHUS HEKOTOpOTro BelmecTBa. Kakoe
ato BemecTBo? Kakmm mpomeccam
COOTBETCTRYIOT VUYaCTKH rpadu-
ka AB, BC u CD? Kax uaMmeHser-
CA BHYTPEHHSA SHEPrUs BeIecTBa
Ha 3THUX ydJacTKax?

1 2 3 4 5 1,Mu=H
6.34. ITouemy MemHEIE IIPOBO-
Ja Jerdye coasiTh, 4YeM COEIHHHUTH

C IMOMOIIBIO CBADKM?

Puc. 18

6.35. Ha puc. 19 npusenes rpadvk u3MeHeHUs TeMIEPaTypbl He-
KoToporo BemlecTBa. Kakoe ato BemectBo? KakmMm mpoieccaM cooT-
BETCTBYIOT yuacTKu rpadpura AB u BC? Kakaa u3 touek (K mau M)
COOTBETCTBYET COCTOAHHIO ¢ 0OJIbIlIell KHHETHUYECKOH aHepruen Oec-
MOPSAJOYHOIO ABUKEHUA YaCTHIL?

t, °C
BHEYE W

327 B M

| M

0 3 6 9 1T, MHUH

Puc. 19

6.36. Kakoe KOJMYECTBO TEIJOTHEI HEOOXOZMMO 0TOOpPaTh Yy BOALI
maccoil b Kr, umemwiei remneparypy 10 °C, uToOBI IpeBpaTHTE ee B
Jnen, umMenmui remnepatrypy —30 °C?

6.37. BEyTpeHHAA 9HEPrusa BOLBI MAacCOH D KrI, HaxXOAWBIIEHCA
mpu Temnepatype 20 °C, B pe3ysbTaTe Temjonepenadyd yMEeHbIINIACH
Ha 1 M. CkoabKo obpasoBajioch Jibaa?

6.38. Cronbko Jbga, Temneparypa xoroporo —5 °C, mozkeT pac-
JIaBUTh CTAJLHON Imap maccoil 5 Kr, oxmaxkaasck ot 400 mo 0 °C?
CuuraiiTe, 4TO BCA DHEPTrUs IepefaeTcs JIbAY.

6.39. Kaxkyro Maccy menu, uMeroniei remneparypy 83 °C, MOMKHO
PacILIaBATh, Iepefas el KojgudecTso TermaoTsl 1,17 MIx?

6.40. B cresxHBIH cyrpod, umerpomuii Temnepatypy 0 °C, 6pocu-
JIM pacKasieHHEIH 10 Temmnepatypsl 300 °C MenHBIN map Mmaccoi 2 Kr.
Kakosa macca pacrassiimero cHera?
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6.41. DHepruu, MOJYUYEHHON TPH OCTHIBAHUW HEKOTOPOW MAacCCHI
KUNATKA 70 TeMnepaTypsl 70 °C, XxBaTHJIO IJIA ILIABJIEHUA JbIa Mac-
coit 500 r nmpu Temneparype 0 °C. Kakosa macca xumarka?

6.42. UyryaHad ¥ aJllOMHHHeBad AeTaJId OAMHAKOBOI Macchl Ha-
xogarca mpu reMmneparype 20 °C. [[na miraBieHUs KaKOH U3 9TUX Je-
Tajeil Heo0XoAUMO DOJIbIIIee KOJIUYECTBO TeIIoTh? Bo cKoasko pas?

6.43. IloTApHUKH IIOJYYAIOT HeOOXOAMMYI WM BOJAY, PACTAILIH-
Bad ner. CKoJIBKO KepocHHA HeoOXO0AUMO CHKedb AJI MoJaydeHusa 15 1
KHIIAYEHOH BOABI, €CJU TeMIepaTypa OKDPYKamwlleid cpeasl pas-
Ha —40 °C? CyuraiiTe, YTO HA HmOJydYeHHEe BOABI pacxoxyerca 50 %
TEHJIOTHI CTOPAaHUS KepOCHHA.

6.44. CeuHel| PACIJIABAIH B KeJIE3HOH Jalllke U JOBEJU ero TeM-
neparypy zo 350 °C. 3arem wamrky BBIHYJIM K3 II€YH U IIOCTABUJIM Ha
sn1abopaTropHBI#A cTon. COyeTss HEKOTOPOe BpeMsa TeMIlepaTypa CBUHILA
norusunack 1o 300 °C. HapucyiiTe npuMepHBIA rpa@uK 3aBHCHMO-
CTH TeMIIepATypPhl CBHHIA OT BPeMeHHU.

=l TpeTun ypoBeHb

6.45. B karyr morogy obpasyiorcs cocyapkm (puc. 20)? Ecim B
MOpO03, TO OTKyZa Oeperca Boma? Ecau B oTTemesnb, TO IIOUYEMY BOJA
3amepsaeT?

Puc. 20

6.46. Kaxoe 3HaueHWe B IpUpoge HMeeT OOJbLINAA yAeILHAS
TeloTa ILIaBleHud Jabxa? YTo mpoucxomusio Gkl BecHOI, eciu Obl
3HaYeHWE 5TOH BEJIWYHHEI OBLJIO HAMHOTO MeHbIIe?

6.47. YTo6bl IpenoXpaHUTL OBOIIM OT 3aMep3aHudA, B morpebe,
rJie OHA XPaHATCA, CTABAT GOJNBLION Ta3 ¢ Bogoi. KakoBa poas BOABL
B 9TOM cJydae?

6.48. Ecsin BaTIOJTHUTHL YYTyHHBIA IHap BOZOH, IJIOTHO 3aKyIO-
PUTH W BBIHECTH Ha MOPO3, TO 3aMep3allas BOZa PasopBeT UyIyH.
Orkyzna Oepercs oHeprusA, HeOOXOoAMMAas IJIA Pas3pyIIeHHA dyryHa?
Benrb Boza Ha MOpo3e He TONYYaeT, a OTAAaeT SHepruio!
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6.49. I[louemy KamelpKH TyMaHa MOTYT OCTABATHCH KHUAKUMHU U
npu temneparype —30 °C?

6.50. Ilouemy OpH CHIBHEIX MOPO3aX JJA BOCCTAHOBJIEHUS
MJIaKOCTH JBla KATOK HOJIWBAKOT ropsAdel BOmoM?

6.51. 3umoii Ha GaaKOHEe JIeMKAT MeAHAA MJIACTHHKA M JbJIUHKA
TAKOH sKe MacChl. ¥YeJIbHad TeIJoTa MJaBJIeHHd MeIH 3HAYATEelb-
HO MEHBIIle, YeM JIbjJa. SHAYUT JHU 9TO, YTO AJIA IJIABJIEHAS MEIHOM
IJACTUHKH B JIAHHOM CJIydae HoTpedyeTcsa MeHbIle SHEePTUH, 9eM JIs
NJIaBJIeHASA JLIUHKU?

@ 6.52. KoHCTPYKTODPBI IPEAIOKHUIA MOKPEITH CIOYCKAEMBIA OTCEK
KOCMHYECKOro Kopabiia cioeM JIerkomiIaBxKoro matepuana. s gero?
Kak BwI nymaerte, Ha 3emuio uiau Ha JIyHY mpeamosaraeTcs mocaaka
aToro xopabna?

6.53. O6bAcHKTe, HCOONB3YA 3aKOH COXPAHEHUA SHEPTUH, I0YeMY
yAenbHas TENJIOTA ILIABJIEHHMA BeIeCTBa DPaBHA Y/JEJbHOH TemIoTe
€ro KpPHCTaJIN3aLUH.

6.54. Tpu Opycka ofMHAKOBOH MacChl — JI€QAHOH, CBHHI[OBBIA K
MeOHBIH — HaxoxaTcs npu Temueparype —10 °C. Ina niaBieHus Ka-
KOT0 M3 HHUX moTpe0yeTcsa HauMeHBIIasg SHeprus? Hauboabman?

6.55. B kanopumerpe HaXOZUTCA JeJ Maccoi 3 Kr IpH TeMie-
parype —20 °C. Kakoi ctaHeT TeMmepaTrypa B KaJOpHUMeTpe, €CJId B
Hero ImOMEeCTHUTL HarpeBaTelib, KOTOPHIH IepeJacT COAEepPIKHMOMY Ka-
JIOPUMETPA KOJMUYECTBO TEILIOTHI:

a) 63 xx;

6) 200 x]Ix;

B) 900 x]I>x;

r) 1,24 MITx?

6.56. Amomununesomy Opycky maccoit 500 r mpu Temmeparype
20 °C nepeganu xoinuuecTtBo TemaoTel @ = 900 rllx. Kakoi craner
TeMIepaTrypa aJloMUHUS?

@ 6.57. B xasopumeTpe HaXOAMTCA BOAA Maccoid m_ = 2 Kr, Temue-
parypa xkoropoit 30 °C. B xKamopumMeTp MoMeIiarT JieJ IPH TeMOepa-
type 0 °C. Kaxosa moryia 6bITE Macca m_JibJa, eCJu OH BeCh pacTasi?

6.58. Harperelii aqiOMUHHEBBIN Ky0 IMOJOMKWUIA HaA Jen, U Kyd
[IOJIHOCTBIO morpysmiicsa B Jef. Jlo Kakoil TemmepaTypsl ObLI Harper
Ky6? Temneparypa apna 0 °C, morepsaMH Tellla MOXXHO ImpeHeOpeusb.

@ 6.59. B Bony maccoit m, = 1 kr, uMeromntyio remneparypy ¢, = 30 °C,
nosnoskunun jgex maccoi m, = 500 r, Temneparypa xoroporo ¢t = 0 °C.
Kakas remmeparypa yCTaHOBUTCA B cocyne?

6.60. B kanopumMeTrpe HAXOZMUTCA BOJA MACCOH 5 KI IpM TeMIle-
parype 20 °C. B "Hee moMemamoT KycoK Jbxa maccoi 2,5 kr. Kakopa
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OrLIa HauaIbHAS TeMIepaTypa JbJa, eClIM KOHeUHas Macca JbJa OKa-
3ajachk paBHoif 1,7 Kr?

6.61. B 1atopaTopHyIO [€Yh MOMEINAl0T KpHUCTALIudecKuii obpa-
ger]. O6paser] MOJIydaeT KaX/AyI0 CEKYHAY OJHO H TO K€ KOJHUeCTBO
TerwnoTel. Ha puc. 21 mpuBener rpahuK 3aBHCHMOCTH TeMIIEPATYPEI
o6pasna or BpeMeHu. KaKOBEI TeIIOBEIE XapaKTEePHCTHKH JAHHOTO
BellleCTBa, eCJH yAeJdbHAs TEIJIOEMKOCTh BEIECTBA B TBEPAOM COCTO-
aauu 400 x/(xr - °C)?

t, °C
_____________ ,
1
1000 t---- 3 1
Vo ;
T [ 1
[ |
500 1 ! . i
1 I :
1 T |
U S I
0 2 4 6 8 10 T, MHH
Puc. 21

6.62. B Boxy maccoii 2 kr npu Temneparype 30 °C HOJOXUINA Jex
maccoi 1 kr, remneparypa kotoporo 0 °C. Kakas remmnepatypa ycra-
HOoBHTCA B cocyze? Kakoit cramer macca abpna?

6.63. B Boxy maccoii 2 kr npu remneparype 30 °C mosoxuau sen,
TemnepaTtypa koroporo 0 °C. Kakas temneparypa yCTaHOBHTCH B CO-
cyjzle, eCJIM Macca JIbaa:

a) 200 r;

0) 1 xr?

6.64. B kanopuMeTpe HaxoAATCA Je] ¥ Bofa npu Temieparype 0 °C.
Macca n1pma 1 Bogsl ogmHakoBa u paBua b00 r. B KajopumeTrp Hamn-
BAIOT BoAY Maccoit 1 kr npu remuneparype 50 °C Kakas Temmeparypa
YCTAHOBUTCA B Kajopumerpe?

6.65. Kycox npaa maccoit 700 r momMecTHIN B KaJOPDUMETD C BO-
noti. Macca Boxsr 2,5 Kr, HauansHas Temneparypa 5 °C. Korga yera-
HOBUJIOChH TEILJIOBOE PaBHOBECHE, OKA3aJI0Ch, YTO MAcCa JibJa yBeJH-
unack Ha 64 r. OnpenennTe HAYAJNBHYIO TEMOEPATYDPY JbIA.

Kpenkwne opelukn

6.66. B xamopumerpe npu Temneparype 0 °C HaxogsaTcs Boga Mac-
coit 500 r u snex maccoir 300 r. Kakaa TeMmeparypa YCTAHOBHTCSH B
KaJIopuMeTpe, eciau AoJuTh B Hero 100 r kunarka? 500 r kunarxka?

6.67. B xanopumerp, coAep:Kauiuili BOAY Maccoit 2 Kr IpH TeM-
neparype 20 °C, OGpocunm negsHOW map maccoir 1 Kr, B IIeHTD
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KOTOPOr0 BMOPOXeH craabHOM mapuk Mmaccod 50 r. Temmeparypa
apga 0 °C. T'me okaXeTcsA CTAJBbHOH MIADHK IIOCJI€ YCTAHOBJICHHSA
TEMJIOBOTO PaBHOBeCHA?

6.68. B mepeoxnaxkaernoi no remneparypsl —10 °C Boze mpowmc-
XOZHT OBICTPBIH Ipolecc KpucTayusanuu. Kaxkas yacTh BOJBI IPH
9TOM IIpeBpaIaeTcs B jex?

Ha oxHe, cepeOpsAHOM OT HHed,

3a HOYb XPHU3AHTEMBI PACIIBEJIH.

B BepxHux crexaax — HebO ApKO-cHHEE
U zacTpexa B CHENOBOM IIBLIH.

H.A.Bynun

7. N\CNAPEHUE, KOHAEHCALIAA, KUNEHUE

| @=Lm |

Npumep pelueHUA 3apauun

B kou6e Haxoxunacek sBoaa npu remmneparype 0 °C. IIpu oTkauke BO3-
oyxa W3 KOJOBI BOJa KHIleJa M 3aMepsaya. Kakasd 4acTh BOABI IIpH
3TOM IIPEBpPaTHJIACE B map?

Pemernwue. Ilyctb m — Macca Bcedl BOJABI A0 OTKAa4WBAHHA, 4
m, — Macca obpasoBasmierocs napa. Torga macca 06pasoBaBIIerocs
JIbJia paBHA M — m,.

IIpu KpHcTaJAIM3alHH BOJBI BHIZENAETCA KOJIHYECTBO TeHJIOTHI,
paBHOe A(m — m,). Jl;1a ucnaperus Bojbl TPeOGyeTcss KOJIUYECTBO Tell-
JIOTEI, paBHOe Lm,.

B coOTBETCTBHH C BAKOHOM COXPAaHEHUsA dHepruu A(m — m,)=Lm,.

Orcroza moayiaem m., = A m.
L. sl
330.10° 2% 1
CnemoBaTensHo, ™1 _ Kr =2
M 330.10° A% 93108 B 8

KI Kr

IIpu pemreHMH 3azady Mbl HE YYHTHIBAJIH, YTO 3HauYeHWA L mpu
Temnepatype 0 °C u 100 °C HeCKOJIBKO pPas3IMYaIOTCH.

il
Omeem. B map npeBpaTuiach 3 YACTH BOJHI.
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YCTHASI PASMWHKA

7.1. Ilouemy HWcIapeHHe KUAKOCTH IIPOMCXOMUT IIPHU Ji000i TeM-
nepatype?

7.2. TloueMy TpU HCHAPEHHM TeMIIEPATYPa KHUAKOCTH MOHMMKA-
erca?

7.3. Ilouemy wucnapeHEve OPOHUCXOAMT TeM OBICTPEE, YeM BhIIIE
TeMIIepaTypa KUJIKOCTH?

7.4. 3aBHCHT JIH CKODPOCTh HCIIAPDEHHUA KHUAKOCTH OT ILJIOLIALHU ee
TIOBEPXHOCTH?

7.5. Ilouemy 0OpH HAIWYMM BeTpa KHUJKOCTL HCIapdercs ObI-
cTpee?

7.6. Ilpuxoguaock JU BaM «yCKOPATH» ucnapenue? Ilpusenure
npumepsl. Kak u aaa uero BeI 9TO Aesanmn?

7.7. Yro obnamaer G6OIbIIEH BHYTPEeHHEN sHeprueil: Boja Maccoi
1 xr npu temuneparype 100 °C miam BOAsAHOM map TAKOM Ke Macchl
npu To# Ke Temueparype? ODoCHYHTE CBOH OTBET.

7.8. Tlouemy TeMmepaTypa BOfbI, JOJII0 HAXOAUBIIEACA B OTKPBI-
TOM CTaKaHe, BCETZa HECKOJIBKO HHJKE TeMIEPATYPHI BO3AYXa B KOM-
Hare?

7.9. Kakue aBIeHENsA NPHUPOALI 00BACHAITCA KOHAEHCAa el napa?
IlpuBeguTe DpHUMepEL.

= | MNepBbIN ypoBeHb

7.10. BeicTynatomuii B )Kapy Ha TeJie YeJOBeKa IMOT OXJIAXKAaeT
Texo. ITouemy?

7.11. Tlouemy uaii ocTeIBaeT GLICTPEE, KOT/A Bl HA HEro ayere?

7.12. TloueMy B }KapKYIO CYXYIO MOTO/IY MBI YyBCTBYEM cebsd Jydlre,
YyeM IIPH TAKOH JKe TeMIIepaType U BEICOKOM BIIAKHOCTH Bo3xyxa?

7.13. Ilouemy MOKpoOe Oesibe Ha BeTpPy COXHET OuicTpee?

7.14. Mo:xHO 1 YTBEDKAATh, YTO BOJA BCETNA KUIIHUT IIPH TeMIIe-
parype 100 °C?

7.15. Kakue siBneHus HaOII04aI0TCA B »KHIKOCTH OEpel TeM, KaK
OHA HAYMHAET KUMIeTh?

7.16. Ha puc. 22 mpeacrasied rpad)uk 3aBHCHMOCTH TEMIIEpPaTy-
PBL OT BPEMEHH JJIA HEKOTOPOil :kuaKoctu. Kakosa TeMmnepaTypa Ku-
nenns xxuaxkoctu? Kakas 3To MoxeTr O6bITh KuAKOCTh? CKONBKO Bpe-
MEeHH KHUIeJa 3Ta SKMIKOCTh?
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7.17. Tlouemy ropsYmii 4aif OCTBIHET HAMHOTO OBICTpEe, eCJIH ero Ie-
pesIuTh B OJIFO/E MJIM HECKOJIBKO Pas [IePe/ITh M3 CTaKaHa B crakaH?

7.18. Kakoe KOJMYECTBO TEILIOTHI HEOOXOAUMO AJIs OOpaIneHusd B
nap cuupra mMaccoit 40 r, B3ATOr0 Ipu TeMIeparype KumeHus?

7.19. Kakoe KOJHYECTBO TEILJIOTHI BBIAEIHUTCA IIPH KOHIEHCAI[MH
BOJAsAHOrO mapa maccoi 50 r?

7.20. CKOJIBKO CKOHIEHCHPOBAJIOCH BOASHOTO Iapa, MMEIOIero TeM-
nepatrypy 100 °C, ecu npu sToM BelAeauaack sHeprud 11,5 MIDx?

7.21. Cxonbko Jab1a, B3aToro npu remneparype 0 °C, pacniaBur-
cdA, eCIH eMy COOOIIUTh KOJHUYECTBO TEIJIOTHI, KOTOPOe BBIJe/IAeTCA
IIpDHM KOHJEHCAIW¥ BOASHOTO Ilapa MAaccoil 2 KI IPU TeMmIepaTrype
100 °C u HOpMaTbHOM aTMOC(HEPHOM AaBICHAU?

7.22. Bona, KUngmas Ipu HOPMAJIBHOM aTMochepPHOM JIaBJIEHUH,
IMOJIyYHJjIa OT HarpesBaTelnd KouamdecTBo Temwrorsl 690 kll:x. Kakxosa
macca obpasoBaBiierocsa napa?

7.23. Kungmasa »XKUAKOCTh IOJYUMJIA OT HarpepaTend KoJaude-
crBo TemnoTsl 180 xJ[»x. KakoBa Macca o6pasoBaBlerocd rnapa, eciim
yIenpHAA TeIoTa napoodpasoBaHua aToi srugkoctd 450 KIK /Kr?

7.24. JKuakocTh MpHU KUMEHWH IOJYYWJIA OT HATPEBATENS KOJH-
yecTBO TemoTel 60 K[, a Macca JKHUIKOCTHA B COCYJle YMEHBIIHIACH
Ha 250 r. OmpenenuTe yAeNbHYI0 TENJIOTY Iapoo0pasoBaHUA 3ITOH
SKHIKOCTH.

7.25. Kunamas »XUIKOCTh MOJy4Yuja 3a HEKOTOpOoe BpeMsA OT Ha-
rpesaress kKoamdectBo Temwnorhl 80 klx. 3a ato Bpema 200 r :xuz-
KOCTHM IpeBpaTuiaock B map. Onpegenure yAeabHYI0 TEILIOTY HAapo-
00pa3oBaHUA 3TOH KHUIKOCTH,

== | Bropon ypoBeHb

7.26. Ilouemy HabIOAATHh KOHAEHCAIIMIO ITapa 3HAYHTEJBHO Jer-
Ye, yeM HMCIIapeHHe KUIAKOCTH?

7.27. Kax ucmapeHHe 3alluilaeT HAIl OPraHU3M OT meperpesa?
IIpuBeguTE IPUMEDEI.
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7.28. Tlouemy 3am0TeBalOT OYKH, KOIJa YeJOBEK C MOpPO3a BXOAHT
B TEIIYI0 KOMHATY?

7.29. OguH cTakaH A0BEPXY 3aII0JHEH rOPAYAM YaeM, a APyrod —
TAaKUM Ke ropAYuM OynanoHOM. Kakas M3 3KHAKOCTEH OCThIBAeT ObI-
ctpee? ITouemy?

7.30. JIarymka (puc. 23) — 3aMeuaTeJbHBIA CHHOOTHK. Adpn-
KaHCKHEe IJIeMeHa 3aMeTHJIM, YTO Iepel HavYaloM Ce30Ha LOXKJeHd
IpeBecHbIe JATYIIKHM BBIXOAAT W3 BOJABI M B30MpAIOTCA HA AEPEBbA
JUIA MEeTaHWUA MKPHl. ECIHM «IporHos3» JArymex oxaskercs onrnbou-
HBIM, TO HKpPa BBICOXHET M moToMcTBo nmorubuer. Ilouemy? Kak ¢ du-
3WYECKOUN TOYKHU 3PeHUA O00BACHUTH MMOBEJAEHHE JIATYIIKNA?

Puc. 23

7.31. B 3kapKyio IOroAy B TeHH OAWH TEPMOMETP KJIaJyT B MUACKY C
BOJIOH, a JPYro¥ — Ha CKaAMeNKy ¥ HOJHBAIOT BOAOH B3 TOM }Ke MHCKH.
Kaxoit ©3 TepMOMETPOB MOKAa3LIBAET D0JIee BHICOKYIO TEMIIEPATYPY?

7.32. Jlerom B xapkue AHU pabouwe muenbl IIPUHOCAT B yJeH
Bogny. Iluenwl, HAXOAAIMECS B yJibe, CODUPAIOT 3Ty BOAY ¥ PACIBLISA-
IOT ee, IPH 3TOM OHHY HEIIPEPBIBHO MAllyT KPHLIbAMH. Uepe3 HEKOTO-
poe BpeM#A OHH IEepPecTaroT 3a0upaTh BOAY yV pabodHX II4eJ, TOrZa Te
BHOBb HAYWHAIOT NPUHOCUTH HeKTap (puc. 24). O6bacHUTE ¢ usu-
YEeCKON TOYKU 3PEeHUSA NPUUYUHY WHCTHUHKTUBHOTO MOBEAEHUs II9esl U
CYILIHOCTH HaOJI0JaeMbIX ABJICHUH.

Puc. 24
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7.33. Kakasa ¢ororpadpusa cobaxku (puc. 25, a, 0) 6bli1a caejaHa B
TEeILTyI0 IOroAy, a Kakasa B xoJyiogHyio? OGocHyiiTe OTBeT.

Puc. 25

7.34. JleficTBUTEJBHO JIA MBI BUAUM I1ap, BEIPLIBAIOIUNACA U3 HO-
CHKa KHUIAIEro yaiHukKa (puc. 26)?

Puc. 26

7.35. ITouemy gake B KapKHUH JeHb MBI OLIYIA€M IPOXJAaAy, BhI-
XOHA Iocje KyIaHud U3 BOIBI?

7.36. ITouemy 3uMOH OpH ALIXaHMH o0Opasyercss TyMaH, a Je-
TOM — HeT?

7.37. Ilouemy 3UMO¥ OKOHHBIE CTEKJIA 34II0OTEBAIOT, €CIU B KOM-
HaTe MHOTO JIogei?

@ 7.38. Kak obOpasyiorcsi 06J1aKa B KapKHe JIeTHHE JHU?

7.39. Kakoe ¢usuyeckoe sABIEHHE OTPAYKEHO B CTHXOTBOPEHHH
Cepres Eceruna «Bot y»xk Beuep. Poca...»?

Bor y:x Beuep. Poca
Baectur Ha Kpanuse.

51 cToro y moporu,
IIpHUCIOHUBIIINCE K UBE.

7.40. O0bsacHUTE, MOYeMy poca ObiBaeT oOHJIbHEE IOCTe KapKOro
IHA.
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7.41. Pa3 unu aBa MPOKUIAYEHHAs BOJA 3aKUIIAeT He Tak OypHO,
Kak ceipad. [louemy?

7.42. Henaa yCKOPUTH NPUATOTOBJEHUEe 0OOpINa, XO3AHKaA yBEIHU-
Yy@BaeT OrOHb IIOJ KAaCTPIOJIeH ¢ yiKe Kumnamei Bomoi. Ilobberca iu
oHa jxesaeMoro pesyiabrara? O60CHYHTE CBOH OTBET.

7.43. Kakoe KOJIAYECTBO TEILJIOTHI HEOOXOAMMO 3aTPATHUTh, YTO-
OBl HarpeTs BoAy Macco# 5 Kr or remmepartypel 0 °C 1o KMIleHHUA H
[IOJIHOCTBHIO BBIIAPUTH ee?

7.44. Kaxoe KOJIMYECTBO TelJOThl moTpebyercdA, YTOOBI IIpeBpa-
TUTH JieJ Maccoi 3 Kr, B3AThIT npu Temnepatype —20 °C, B nap npu
remnepatype 100 °C?

7.45. Kakoe KOJHMUYECTBO TENJIOTHI BHIJEIHUTCS IPU KOHJEHCAIHH
BOAAHONO mapa maccoil 50 r, mmerormero Temmepatrypy 100 °C, u
OXJIaKIeHuH 00pasoBaBlIelicsa Bogbl 40 TemmepaTtypsl 60 °C?

7.46. Kakoe KOJUYECTBO TEILIOTHI BBIZETHMTCSA MPH KOHAEHCAIUH
BogsiHOro mapa maccoi 200 r, umeromero remmeparypy 100 °C, u
OXJIaKIeHnH 00pasoBaBlIedicsa BOALI 10 Temuepatypsl 40 °C?

7.47. B xamopuMeTpe HaxoAuTca Boja maccod m = 1,2 kr mnpu
remneparype t = 20 °C. CKoJbKO Ilapa, MMEIOINero TeMIepaTypy
t, = 100 °C, Hy:XKHO BOYCTHTb B KaJOPHMeETp, YTOOBI TeMIepaTypa B
HeM mnogHsanack Ao t = 50 °C?

7.48. Cmech, COCTOAIYIO U3 5 KI' JbZa W 15 Kr BOAEI OIPHU TeMIle-
patype 0 °C, my:xHO Harpeth A0 Temmepatypsl 80 °C mpomyckaHueM
Boxsinoro mapa mpu 100 °C. Kakoe KosmdecTBO mapa JJs 3TOro He-
obxogumo?

7.49. B xamopumerp, B KOTOPOM Haxoauics Jjex maccoi 100 r npu
remreparype 0 °C, Bnycruiu map npu remneparype 100 °C. Ckonbko
BOJEI OKa3aJI0Ch B KAJTOPHAMETpe, €CJIH BeCh Jiell pacTasai, a TeMiuepa-
Typa no-npexxeEemy pasHa 0 °C?

7.50. B vainuk msaauau 2 1 soxsl npu Temueparype 20 °C u mo-
CTABUJIM HA OroHb. Ilocie 3akunagus BOAEI ee 00beM oxasancsa 1,9 .
Kakoe K0JIHYEeCTBO TEIIOTHI IMONYYHJIA BoJa?

7.51. CKOIbKO KepocHHA HY>KHO C’KeYb, UTOOBI BBRIODADUTE 1 I
BOZBI, UMelomel Temneparypy 20 °C?

=8 TpeTu ypoBeHb

7.52. Bogy maccoii 4 Kr, B3aryio npu temneparype 20 °C, Harpe-
JIY 10 KMIIEHHUA U MOJHOCTLI0 uenapunu. Qupegenunre, CKOJILK0 Kepo-
cmHA g 3aToro morpeboBasiocs, ecau KIII marpeBarenda 25 %.

@ 7.53. Eciu 3axpeiTh GaHKY KPBIIIKOH, TO YPOBEHL BOALI B Heil He
Oyner moHM:KAaThcA. O3HAa4YaeT JH 3TO, YTO KPBINIKA «OCTaHABJIHBA-
eT» HCIapeHue BOABI?
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7.54. Byzer nu KumeTh BOjla B CTaKaHe, IIJABAOIIEM B COCYZIE C
KundAmel Bogoit (puc. 27)?

Puc. 27

7.55. TToueMy OKOHHBIE CTEKJIA 3UMOM IOKPBIBAIOTCS Y30PaMU M3
uHeA?

7.56. Yro obmiero Mexxay MNpolleccaMM HCIApPeHHs M KUIeHHA?
B uem pasznwume mMexay HuMn?

7.57. lloueMy nIpy KHUIIEHUM >KMAKOCTL IIPEeBpAaINaeTcs B Iap To-
paszno GbICTpee, YeM IPU MCTIapeHUun?

7.58. Ucnapsaiorcs iU TBepabie Tesaa (Hampumep, jaen)? Iloarsep-
AUTE BAII OTBET IPUMEPAMH.

7.59. 'muEa ¥ TeCcTO IpPM HATPEBAHUM HE PA3MATHAIOTCA, a 3a-
TBepaeBaioT. [louemy?

7.60. Caxap mim MesJ MOryT HAMOKHYTH B CHEIPYIO TIOrOAYy H 6e3
noxada. Kakum ¢pusuuecKuM ABIeHUEM 3TO oObACHAETCA?

7.61. Bor 3a0buin HA ILUIMTE KUIAMAN 4aWHWUK. BepHyBIIHCHL Ha
KYXHIO, BBl O0HApPY:KHJIH, YTO [OJOBHHA BOJABL U3 YailHMKA «HCYE3-
aa». [leficTBUTENBHO JIM BCSA 9TA BOJA CeHYAC IIPEACTaBJsET Co00M
nap? MoxHO 1 ee YBUAETE?

7.62. TloueMy ChIpbIE APOBA B KOCTPE «CTPEIAIT» HCKPaMu?

7.63. Ilepen modxkmeM JTacTOYKM JETAlOT O4YeHb HHU3KO. KakuMu
(busNUYeCKHMH U3MEHEHUAMH B aTMochepe 310 00yCI0BIEHO?

7.64. He zarnsigpiBasi B CIpPaBOUHELIE TAOMMIIBI, CKAKUTE: KaKasd
U3 KUAKOCTEH — BOZA, PTYTh HWJIH 2(pHUpP — KHIOUT IIPH CAMOM HHU3-
KOil Temneparype? npu caMoil BbICOKO#? Ha OCHOBaHMM 4ero BeI Clie-
JaJId TAKO# BEIBOA?

@ 7.65. Tlouemy He3a[OJTO [0 3AKMIAHHSA BOALI B YaHHUKE MBI CJbI-
muM xapakrtepHbri urym? I[Touemy mepej caMbIM 3aKHIaHUEM OH CTH-
xaet?

42



@ 7.66. Cocyn ¢ BOmOH BBIHOCAT M3 OpPOMTANBHOH CTAHOUHU B OT-
KPBITEIH KocMmoc. YTo GyZeT mpOUCXOAUTH C BOAOM, ECIH COCYH OT-
KPBITE?

7.67. OcTOpOKHO HArpeBas YHUCTYIO BOAY, MOKHO [OBBICUTH €e
TeMIepaTypy, Hanpumep, o 110 °C paxe nmpH HOPMAaJLHOM aTMO-
cihepuom pasiaenuun. [loueMy ke BOZA IPH 9TOM He KHUIIHUT?

7.68. B cocynax u3s c1ab0000KKeHHOH I[VIMHBL BOJa OCTaeTcd IIpo-
XJanHOl nayke B JeTHIOW kapy. [louemy?

7.69. Kak BbI3BATh KMIIEHHE BOJbLI, HE Harpesas ee?

7.70. JiBe >XUAKOCTH, MAcChl KOTOPHIX DaBHBI, HArpeBalT B OJHU-
HAKOBLIX COCYZAax Ha OAMHAKOBBIX ropeakax. Ilo rpapuxam 3aBu-
CHMOCTH TeMIIepaTyphl OT BpemeHH (puc. 28) ompejesure, y KaKou
KUTKOCTH!

a) TeMIepaTypa KWIEeHHsA BBIIIE;

0) yoenbHas TEILJIOEMKOCTHL 0OJbIIE;

B) yAeJbHasA TEIJIOTa MapoobpasoBaHUdA OoJbmIe.

t, °C
/
/
1
4
2
&
0 T, MHH
Puc. 28

7.71. Uspacxogposas 800 r 6ensuna, Boay maccoil 50 Kr Harpeju oT
20 mo 100 °C u gacTtb Bogsl Belmapuau. KakoBa Macca 00pa3oBaBIIero-
ca mapa, ecau 60 % TemnoThl cropaHusa OeH3WHA NEpefaHo Boje?

7.72. CKoIbKO HEOOXOAMMO CiKedb CIOHMpTa, 4TOOBI pPacllaBHATh
JeJ Maccoi 2 Kr, B3ATHIM npu Temmeparype —5 °C, a HOJIydeHHYIO
BOAY HarpeTb A0 KumeHua ¥ 1 Kr Boxel mpeBpatuTh B map? KIII
couproBku 40 %.

@ 7.73. B xamopumerp, cofeps;xamuii Bogy maccoit m_ = 500 r npu
remneparype t, = 20 °C, BoycTunu BOAAHON map IpH TeMIeparype
t, =100 °C. Kakasa remneparypa { yCTAaHOBUTCA B KAJIOPHMETPe, eClIN
Macca mapa paBHA:

a) 10 r;

6) 100 r?

Kako#l cTaHeT Macca m BOJBL B KAKIOM M3 3THX claydaeB?
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7.74. [lo xaxoif TeMuepaTypsl Harpeercsa Boaa oosemom 0,8 11, Ha-
XoAAMmAaAcCAad B MeJHOM Kasopumerpe maccoi 700 r m mmeromiasa TeMm-
neparypy 12 °C, ecnu BOYCTHTH B KAJIODUMETD BOASHON Iap Maccoi
50 r mpu Temneparype 100 °C?

7.75. B KacTproJo HAaJIWJIM XOJOJHOH BOZBI IPH TeMIEpAType
10 °C u mocraBuian Ha daeKTpomanuTy. Yepes 10 Mun Boja 3aKkuUmena.
Yepea xKakoe BpeMs IIOCJE STOr'0 OHA BBEIKMIIUT MOJHOCTHIO? Macca
KAaCTPIOJIM HAMHOT'O MeHbIIle MacChl BOIbI.

7.76. B kanopumeTp, comep:amiuii 1 Kr BOAbl, BIyCTHIHN BOLAHOI
nap maccoit 40 r, mmeromuii remneparypy 100 °C. Kakoi 6e11a Ha-
JaJbHAA TeMIlepaTypa BOALI, eClId KOHEYHAS TeMIepaTypa B KaJopH-
MeTpe okasanach paBHO 60 °C?

7.77. CaMBIil paCTIPOCTPAHEHHBIA METOJ ONPECHEHHA MOPCKOM
BOJBL COCTOMT B ee BBINADHWBAHHUK: DACTBOPEHHLIE B BOJE COJIH B
map He IONAAaioT, MOJTOMY IOCJe KOHIAEHCAIMH mapa obpasyercsa
npecHasa BoAa. CKOJIBKO KAMEHHOTO YIJIA HY}KHO CiKeUb JAJId OIpecHe-
HHA BoAbl Maccor 1 7?7 HawanbHasa remmeparypa Boasl 20 °C, Temio-
Bble XapaKTePUCTHKH COJIEHOH M IIPECHOU BOABI CUUTANTE OJUHAKO-
BLIMH.

7.78. XBaTUT M DHEPTHMH, BhHIpabaThIBa@MOM THAPO3JIEKTPOCTAH-
nueH, Ha TO, YTOOBI BBIIADHTH BCI IDOXOJANIYIO Yepe3 ee TYPOMHEI
BOOy?

Kpenkne opeLukm

7.79. Korza OTKDBHIBAIOT OYTBHIIKY C TasHPOBAHBIM HAITUTKOM,
B JKHAKOCTH GYDHO BBIJENSIOTCA OY3BIPDBKHM, KAK W NPH KHUIEHHH.
B uem oTsmyume 3TOrO IMpOIlECcCA OT KHUIIEHUA?

7.80. Kanesnbka BOABI HA HOJY BLICBIXA4eT 34 CYMTAHEIE MHHYTEHL.
A BOT KamenbKa DTYTH, 3aKATHBINUCH B IeJb, MOMKET JIeXKAaTh TaM
rogamu. Kakumu cBOMCTBaMH PTYTH 3TO 00bACHAETCHA?

7.81. B xanopumMeTpe Haxogurcs jen maccoir 500 r npu Temnepa-
Type —10 °C. Kakasa TeMmeparypa yCTAHOBHUTCH B KAJOPHMETpE, €CJIH
B HEro BOYCTHThL BOAAHOI map maccoit 80 r, MMeOmuil TeMnepaTypy
100 °C?
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3y0uel, peMHH, KoJieca, IenH,
CBucCT mOpIIHE#H, B3MaxXH phIdara...

Mamuust! CTpoii Bai Beipoc 6pegoM,
3eMJid r'yANT MOJ BAII PACIEB...

B. A. Bprocos

8. TEMJIOBbIE ABUTATENN

A,
n=2n.100 %
Q

Mpumep pelweHus 3agayvv

Ieurarens momiHoCThI0 P = 15 kBT moTpe6iaser B yac GeH3uH 00be-
moMm V = 5 u. Onpemenure KIII aBurartess.

Hauo: Pemenue.
P=15Br=1,5-10*Br Coranacuo onpepenesuio KIT]
t=1u4=3600c T'|=An'100Cy0.
V=5x1=5-10%m Q
q = 46 Mz _ 4.6 .107 2% IMonesnas paGora A = Pt, a

KI' ’ KI | TeIioTa cropaHus GeHswHa @ = qm,
p=1710 Kr roe m = pV — macca GeH3HHA.

3

L Orcrona

n—? Pt .
n= qp—V - 100 %.

HOI(CTB.BJIHBM YHCJIOBBIe 3HAYEHUA M IIPpOBEpAeM €IUHHUIbI BeJIH-
YHH:
1,5-10* Br-3600c
= -100 % =33 %.

4,610 2% 710 XL 5. 107 »®
Kr M

Omeem.n = 33 %.

YCTHAS PASMWHKA
8.1. [IpuBenuTe TpPUMepPhl TMpeBpalleHUs BHYTPEHHEH 3SHEPruu
mapa B MeXaHHYEeCKYIO SHepruio TeJa.

8.2. Kakme mpeBpalieHusa S9HEPIUH IPOUCXOLAT B TEIJIOBBIX IBHU-
rarensx?

8.3. Kakoif TMn TemJOBBLIX ABHUraTeseil sABisfercA Haubojee pac-
IIpOCTPaHEeHHKIM?
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8.4. Kaxue pusruecKne ABICHUS MPOMCXOMAT NPHU CTOPAHMUH TO-
pioueil cMecH B JBUTaTeJle BHYTPEHHEI0 CropaHusa?

8.5. KakHe TemioBBIe ABUTATEeIH CHJIbHEE BCEr0 3aTrPA3HAIOT
BO3JlyX B BallleM HACeJIEHHOM IyHKTe?

=1 MNepBbI ypoBeHb

8.6. Mosxer nu KII]l Tennosoro asurarens 6eiTh pased 100 % ?

8.7. IlepBblil yHUBEPCANLHBIN TENJIOBOH ABUTATENIh U306pesa poc-
cuiickuéi uaxkenep M. M. IlonsyHoB. Kakue npespamenus sHepruau
NPOMCXOAUIHN B 3TOM ABHraresie?

8.8. K KakoMy THUNlY NDHHAIJIEKAT CAMEIE MOIHBIE TEILIOBEIE
OBUTATEIN?

8.9. I3 wero cocTOMT roprouas cMech, IOJaBaeMad B I[AJTHHAD
JBHTATeNA BHYTPEHHEro CropaHusa?

8.10. Kakue cmocoObl HOAKUIraHUsA IOPIOYeil CMECH MCIOIb3YIOT B
ABUraTeJIaX BHYTPEHHEr0 CropaHusa?

8.11. B xaxom coryuae rasoofpasHas ropiodas cMech B IILIHHADE
ABHTaTeNsl BHYTPEHHEro cropaHudsa obiazaeT OoJsbIleil BHyTpeHHeH
JHeprueil: B HadaJle TaKTa «pabouuii Xox» MIM B ero KoHIE?

8.12. B oxHO# mapoBoi TypGuHe mnoJe3HAsS paboTa cocraBiser

1 1
5 YacThb 9HEPTrHH Iapa, & B Apyroi — 3 gacTek. Bripasure KIII o6e-

UX TYypOHH B OpOIEHTaX.

8.13. Kakos KIIJI TennoBoro ABuraresisi, KOTOPbI COBEPIINJI IIO-
Jgesnyw pabory 80 k][, eciu IpHM IOJHOM CrOPAHWM TOILIMBA BBI-
Aenunack sHeprusa 400 xlx?

8.14. [Ipu HOHOM CrOpaHWM TOTIMBA B TEILJIOBOM ABHUIATENE BEHI-
AeJnI0Ck KoudecTBo TemaoTel 500 x[I:x. Kakyio monesnyio paborty
COBEPIIMJI JBUATAaTeNb, ecau ero KIII 30 % ?

8.15. TenoBoit ABUTaTEIE COBEPIUUT NOXE3HYIO paboTy 120 k%,
HKakoe KOIHMYeCTBO SHEPrHM BLIJETWUIOCH TDH IIOJHOM CrOPAHHH
TomyuBa, ecnu KIII asurarena 25 % ?

8.16. Onpenenure KIIIl nsuraTesns TpakTopa, KOTOPOMY IJIfA CO-
BepHIeHusA mose3Hoit paborel 38,7 MII»x morpeboBasochk TOILIMBO
Maccoif 3 Kr ¢ yJeabHOH Terroroit cropamus 43 Mk /Kr.

== | Bropo# ypoBeHb

8.17. MosxxHO M BHYTDPEHHIOI0 SHEPIHI0 TOILIMBA LEJIUKOM IIpe-
BPATHUTEL B MexaHWUYecKkyw? OTBeT MOACHUTE.
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8.18. ITouemy TeMmepaTypa ra3a B ABUTaTeJle BHYTPEHHEr0 cropa-
HUA BO BpeMf TaKTa «Pabouuil X04» MOHHIKAETCA?

8.19. IToueMy IpH CrOpaHMH rOpPIOYEH CMecH JaBJeHWEe B IHUJIHH-
Ipe ABUAraTe/iA BHYTPEHHEro CropaHusi HAMHOIO MOBBIIIAETCA?

8.20. Korga BHyTpeHHAA sHeprua padodeil cMecH B OUJIMHIApE
JBUTATeJsi BHYTPEHHET0 CrOPaHHWs OOJbIIE: B KOHIE TAKTA «BCACHI-
BaHMe» WJIH B KOHIE TaKkTa «c:xarue»? Ilouemy?

8.21. OrsiuaeTcs JIM TeMIlepaTypa mapa, BRIXOAAIETrO U3 LUJIKH-
Ipa MapoBOM MALIWHEI, OT TEMIEPATYPHI apa, MOCTYIaoIIero B 3TOT
naausEap?

8.22. llia 4ero TOIJIMBO B IUJIWHIDPHI ABHUTraTes BHYTPEHHEIO
CropaHus MOJAETCs B PACIBLIEHHOM COCTOAHUH?

8.23. KakoBBl NPEHMYINECTBA MHOTOLMJIMHADPOBLIX [BHraTeJei
BHYTPEHHETO CTOPaHUA Iiepel] OZHOLMIAHIPOBbIMHA?

8.24. [IsuraTenb BHYTPEHHEro CropaHud MomHocTbio 36 kBT 3a
1 u paborer uspacxozosan Gemsua maccoit 15 xr. Ompenenure KIIIT
JBUTATEJA.

8.25. Ilpu cropaHuu TOIJIIMBA B TeryoBoMm asurarese 3a 30 Mun
BeIfenunack saeprua 10,8 M. OnpesenuTe MOIHOCTS ABUTATENA,
ecau ero KIIIT 20 %.

8.26. TennoBo#l gBurarenb MomHocTI0 19 KBt 3a 3 4 paboTs! u3-
pacxozoBaJ Tomaueo maccoit 12 kr. Ha kakom Tomanse MOr paboTaTh
3TOT ABUTATENb, ecau ero KIII 41 % ?

8.27. Cxo/JbKO ONPUPOAHOTO raza HeoOXOQMMO CXKedub [JIA COBep-
wenud noyesHoit paborser 110 xllx, ecou KILI nsurarens 25 % ?

8.28. Tem0BOM ABHUraTeNb 33 2 4 M3PACXOA0BAJ KEPOCHH MAaccoi
6 xr. Kaxosa momisocTs aBurarens, ecnu ero KITI 25 % ?

8.29. Onpenenure KIIIl aBuraTesns BHyTPeHHeEro CrOpaHMSA MOLI-

HocThio 430 BT, ecsiu o 3a 8 u paGoThl pacxoayeT DeH3HH 00beMOM
1.5 i

8 TpeTun ypoBeHb

8.30. Kakue ocob0eHHOCTH KOHCTDPYKIIMH ABHUraTejid BHYTPEHHEro
CropaHus [eJal0T BpAIlleHHe Bajia JBUTATeNd NPaKTHYECKH DPAaBHO-
MepHBIM?

8.31. IToueMy BBICOTA IOJIETA CAMOJIETOB, ABUraTeJ U KOTOPHIX pa-
00TaIOT HA CMEeCH I'OPIUYero U BO3AyXa, orpaHudeHa?
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8.32. OrpakxaeTcs JIi HETIOJIHOE CTOPAHUE TOILIUBA B ABTOMOOMIIb-
HoM nsuratesie Ha ero KIII? Ha okpy:kariiei cpege?

8.33. uoraa ras mnpu OXJIaXIeHHH OTAAeT MeHbIIee KOJIUUECTBO
TeILJIOTHI, YeM OBIJI0 3aTpadeHo HA ero HarpeBanue. He mpoTHBOpEUUT
JIA BTO 3aKOHY COXPaHEHUs 3HEPrum?

8.34. Craner mu KIIII tennosoit mammuusl pasasiM 100 %, ecan
TpPeHHe B YACTAX MAIINHBLI YMEHbIIHTh 10 HyJIA?

@ 8.35. Tlpu cropaHHMM TOIUIMBA B JABHTAaTese aBTOMOOHIIS, eVIIero
C NOCTOAHHOH CKOPOCTBIO IO TOPH30HTAJLHOHW JOPOTe, BEIZEINUJIACH
ageprusa 200 k/l»x. Kakas gacTh 9Hepruy nNpeBpaTHUIach B KOHEYHOM
cuere B Mexaaudeckyro, ecan KIII xeurarens 40 % ?

8.36. PaGouuit X014 B WMIMHADPAX ABUTATEJA COBepIIAeTCH B CJe-
AYIOIIEeM MopafKe: B 1-M DHJIHHIpE, BO 2-M LUJIWHIpE, 3aTeM B 4-M
4, HaKoHell, B 3-M. Onpezenure, KakoW TakT Hadajicd BO 2, 3 u 4-m
OUJIMHAPAX B TOT MOMEHT, Korjila B 1-M nuiauHApe Havajcsa paboumi
XO.

8.37. Arromo6uis npomen 80 km. J[BuraTens aBTOMOOGHIA pas-
BUBaJI cpenHion MomHOCTE 40 kBT M uapacxomosan 14 1 GensmHa.
C kakoii cpeHe#l CKOPOCTBIO ABUTajica aBTOMOOMIb, ecia: KIIIT ero
nBurarenas 30 % ?

8.38. B mogpeMHUKE HCHOJB3YIOT JBHUraTelb BHYTPEHHEIO Cro-
parua ¢ KIIIT 30 % . C noMompeo DogreeMHEAKA ecoK Maccoit 150 T
TnepeMecTHJIH M3 Kapbepa riayouHorr 40 M Ha MOBEPXHOCTH 3eM-
au. Ckoxeko autpoB GeHsmHa M3pacxozosanu? Cuuraiite, 91O g =
= 10 H/kr.

9. AOMALUHUE 3KCNEPUMEHTAJIbHbIE 3A0AHNSA'

=—_| MepBbI ypoBeHb

9.1. BatiguTe y ceba moma Ha KyxHIO. MosKeTe S BB HAOIIOAATH
TaM NPOIECCHl IJIaBJIEHUA, KPUCTALITA3ANUN, UCTIaDeHUA, KOH/JeHCA-
uuy U kuneHua? [IpusBenuTe MpuUMepsl.

9.2. B ofiHy U3 ABYX OAWHAKOBHIX JKECTAHBIX 6aHOK HajeiiTe BOAY
maccoit 0,5 Kr, a B APYryio TOJOMKHTE CHer Takoii ske macchl. Ilo-
cTaBbTe DAaHKHM Ha TOPEJIKH ra3oBOM IJIHATHI, TOPAIHE OZMHAKOBBIM
miamMeHeM. 3aMeThTe, CKOJBKO BPeMeHH MoTpefyeTcs, 4ToOhl BOA B
Kasa0H n3 6aHoK saxkunesna. OObACHATE Pe3yJIbTAT OIMBITA.

! OuEITHI ¢ ropAYeil BOAOH, PaCKaJIeHHBIM YTIOTOM U Ia30B0i FOPEIKOH CIeayeT Ipo-
BOZHUTH IIOJ HAOTI0AeHTeM yUHUTeIs HIN POANTEICH.
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9.3. HameiiTe ofUHaAKOBOE KOJMYECTBO BOALI B CTAKAH M OJIIOAIE.
H3mepsTe Bpems, 3a KOTOpOe HCIIAPUTCSA BOAA M3 CTAKAHA U M3 GJII0/-
na. O6bACHUTE PA3HUIY B CKOPOCTH HMCIAPEHHS.

9.4. B 1Ba OAHHAKOBBIX 0JI0ALIa HaJeHTe OZMHAKOBOE KOJIHUe-
CTBO BOABI (Hampumep, 10 3—4 cToJoBEIe J0KKH). OxHo Oaoa1e mo-
CTaBbTe B TEILJIOE MECTO, a APYyroe — B XojJomHoe. M3mepeTe BpeMms,
3a KOTOpOe MCIapuTcd BoJa B TOM M Apyrom Gaozie. O0bacHATE pas-
HUIy B CKOPOCTH HCIapeHHs.

9.5. Hanecure nmMmeTko# Ha JUCT OyMard mo 2—3 KalJI¥ BOJILI
u cnupra. MsmepbTe BpeMsa, HEOOXOAUMOE JJIA HX HCOAPEHMA.
V Kakro¥ M3 3THUX KHUAKOCTEl CHJbl NIPUTAXKEHUSA MeXAY MOJeKy.Ja-
MU MeHbIe?

9.6. CMounTe ABa HOCOBBIX ILJIATKA M PA3JOMKHTE HX — OAHH
Ha CcToje, a APYyrodl Ha ropAdeil f0aTrapee LEHTPAJLHOTO OTOILICHHA.
IInarok, neskamuii Ha 6Gartapee, BHICOXHET 3HAUUTENHHO PAHBIIE.
ITouemy?

9.7. CMouuTe BOOW ABa IJIATKA M Pas3jOKHATe WX Ha croje. Ha-
NpaBbTe HA OJMH M3 HAUX CTPYIO BO3JYXa M3 BEHTHJIATOpPA. OTOT ILIA-
TOK HadHeT BEICHIXATh OYKBAJBHO HA TJIa3aX, 3aMETHO OLICTpee, 4em
Bropoii. Kax aT0 00BACHUTE?

9.8. Ilepes HOCHMKOM UYalMHHMKA C KHIOANIEH BOJOM IIOMECTHTE
MeTaNJIUYeCKHH TpeaMeT (JTOKKY, BHJIKY, HOK, XOJNOIHBIH YTIOT).
IIpocnenure 3a oOpasoBaHMeM KalleJib BOLEI HA 9THUX IpeJMeTax M
00'BbACHUTE HPUUHUHLI UX IIOABIEHHUA.

9.9. CMouuTe PYKY OJEKOJOHOM H IOMamuTe €10. YTo BLI IpwH
aroMm omyinaere? O0BLACHUTE 3TO ABJIEHUE.

9.10. CmouuTe OAMH majeln BOAOH, & JAPYrod — ONEeKOJOHOM.
B ob6omx cayuasx BOBHUKAET omylleHre npoxaajasl. [louemy? B xa-
KOM CJIyY4ae 3TO ONI[yIleHue cujbHee?

9.11. BospMuTE IBE JIOKKH: OJHY XOJOAHYIO, APYTYI0 — rOPAIYIO.
ITomecture B HUX 1m0 3—4 rarmiu Bogbl. C Kako# U3 J0KeK BOAA HC-
napurcsa 6eictpee? Ilouemy?

9.12. BoiizuTe B TEILIYI0 KOMHATY C XOJIOAHON YJIMILI B OYKaX.
Kaxoe aBnenue mpu sTom HabmIogaerca?

== | Bropo# ypoBeHb

9.13. HaGepHTe 13 MOPO3HIBHON KaMephl KYCOUYKH JIbAa B KPYIK-
Ky. IlomecTuTe Tyza TepMOMeTp M KasKIVIO MUHYTY (DUKCHDYHTe
ero moxasaHud. Ilo pesyabTaTaM H3MepeHHH TOCTPOUTe rpaduk
3aBHCHMOCTH TeMIepaTypbl OT BPeMeHH! HOpU ILIABJIEHHH JIbJA H II0-
CJIeNYIONeM HarDEeBAHHU BOIbI.
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9.14. Haneiite B TepMmoc Bogy npu remmneparype 0 °C u onycrure
B Hee KYCOK Jbja. Yepe3 HeKOTOpOe BpeMsdA IIPOBEPhLTE, pacTasd JH
snen. O0bACHUTE HOMYYeHHLIN Pe3yJIbTar.

9.15. Kak u3MeHUTCA TeMIepaTypa BOJBI, €CIH B HEH PacTBOPUTH
MoBapeHHYI0 couab? IIpoBenuTe 9KCIEPHUMEHT U OOBACHHUTE AaHHOE
SIBJIEHHE.

9.16. IIpukpernuTe K pesepByapy Hapy:KHOT'O TepMOMeTpa BaTKY,
CMOUYEHHYIO OZeKoJioHOM. IIpmBenuTe TepMoMeTp B KojaebarenbHOe
JBHIKEHHE U CJIefuTe 3a ero nmoxasaHusamu. O0pAcHATE, mOYeMy U
KaK M3MEHAKTCA MOKA3aHUSA TePMOMETDA.

9.17. HakpoiiTe KPBIIIKOA KACTPIOJIIO ¢ TopAYe Bogoi. Yepes He-
CKOJIBKO MHHYT CHUMHTE KDPBIIIKY — BBl YBHAWTE Ha HEH KaleJbKH
Boasl (puc. 29). O0bsaAcHUTE, Kak 00pa30BaJIUCh KaIlJIH.

Puc. 29

9.18. HanosiHuTE OAHH CTAKaH J0BEPXY IOpAYAM 4YaeM, a JApy-
roii — ropsyuM OyianoHOM. IIpoBepbTe, Kakad H3 KUAKOCTEH ObI-
cTpee ocThiBaeT. O0BACHUTE Pe3yJIbTAT OIIBITA.

9.19. [Iouemy npM HarpeBaHHH B TOCTEpPe KYCOUKH XJaeba cTaHO-
BATCA TBEPALIMHU?

9.20. C noMoIibio ABYX TEPMOMETDPOB, 00EPHYTHIX TOHKOH MOKPOH
MaTepHell B OJUH CJIOH, IPOBEpPhTE Ha ONBITE, KAK 3aBUCHUT CKOPOCTH
HCTIapeHuA KHIKOCTH:

a) OT TeMnepaTypkl;

6) OT IBUKEHMs BO3AYyXa HAJ HUCIAPAIINEHCA KUIKOCTBIO.

O6bsacHATE HabIOgaeMble ABJICHHAA.

9.21. HecKOJBKO pa3 MPOKUNATUATE BOAY B YaliHUKe. YeM orauya-
eTcd KUMeHUe NPOKUNSUYeHHON BOJAbI OT KUIIeHUs ceIpoit? O6bACHUTE
pe3yJIbTaT OIBITA.
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9.22. smephre TEMIEpaTypy BO3AyXa Oepel AOMIAEM H IIOCIe
poxaa. OnpenennTe M3MeHEHNE TEMIEPATYPEL M 00bACHUTE, I0YEMY
OHO IIPOMCXOIMT.

=8 TpeTuin ypoBeHb

9.23. PacniaBbTe B mpoapauyHoil 6aHouke mapadus. OmycTuTe B
pacmias Kycodek TBepaoro napagusa. Ilnasaer om unu tomer? Kax
u3MeHAeTcA (opMa MOBEPXHOCTH mapad¥Ha IPU ero OTBep/eBaHnm?
O0bsacEnTe HabJMIOJaeMble SABICHUA.

9.24. IIpuroroBbTe OXJIASUTEILHYIO CMeCh, CMeIIUBasA OJHY Beco-
BYI0 4acTh [IOBAPEHHOH COJIM C TpeMs 4YacTAMH cHera. MamepnTe ee
TEMIIEPATYPY. 3aMOPO3bTe BOAY B IIPOOUPKE C IOMOIIBLIO OXJIAAUTENb-
HOM cmecH. O0BACHUTE MOJYYEHHBIM PE3yJIbTAT.

9.25. BossMuTe OOIBITYI0 KacTPIOI0 ¢ Bomoii. IloMecTuTe B Hee
MaJICHBKYIO KaCTPIOJIBKY C BOJOH TakK, 4TOOBI OHA IIJaBaJja, He Ka-
cafch nHA OOIbINION KacTprosu. IlocTaBhTe MX HA ILJIMTY M HAUHUTE
HarpesaTb. UrTo Gyner ¢ BOAOH B MaJIeHBKOM KacTpPiOJe BO BpeMd KH-
meHUA BOABI B Gosbinoil kacrpronme? Ilouemy? Bpockre B GOJbIIVIO
KAaCTPIOJIIO 'OPCTh CONMHU. UYTO mpOM30HAET MOCIe 3TOTO ¢ BOAOH B Ma-
JeHbKoH KacTproJie? O0psacHUTEe HAGAIOLAEMEIe ABIEHHUS.

9.26. ITponabarogaiiTe BRIXO/ TY3LIPHKOB U3 Ta3UPOBAHHOH BOZHI.
HanefiTe rasHpoOBAHHYI0 BOAY B CTAKAaH H IONOMAHNTE, [IOKA OMAZET
IeHa ¥ B Boje OyAYT NMOZHUMATHCA TOJBKO OTAeJbHBIE Iy3bIPBKH,
XOTA MHUIKOCTH COAEPIKUT eIllle MHOTO rasa. BpocbTe B BOJAY IIEMOT-
Ky CaxapHOro MecKa WJIM moBapeHHOU cosu. Kax m3amMeHuIca mpomece
BBEIXO/a My3bIPbKOB? OmUINNTE HTOT IPOIECE, JOKAMKUATE €TI0 CXO/CTBO
C IPOLECCOM KHUIIEHHSA.

9.27. IlocTaBbTe KACTPIOJIO ¢ BOAON HA BKJIKYEHHYIO ILIHTY. Ka-
KHe 3BYKHM BO3HHKAIOT B Ipolecce HArPDeBAHHA M 3aKHIAHHUA BOILI?
O0bAcHuUTe HabJIOLaeMble ABJICHHUA.

9.28. Ha «IofomBY» IMEpPEBEePHYTOrO YTIOra, PACIOJ0MEHHYIO I'0-
PU30HTANBHO U nporperyo npumepHO a0 300 °C, «yporuTe» MaaeHb-
KYI0 Kamiw Bozbl. Kamisa, ynas Ha yTIOr, OTCKOYUT OT HEro, KaK Md-
YUK, a 3areM OyJgeT NBUTAThCA, He KACaACh HATPETON MOBEPXHOCTH.
ITponabaronaiite u 00BACHUTE TOBeJeHUE KAILTH BOIHI.

9.29. HaseiiTe B IIyCTYI0 MIaCTMACCOBYIO OYTBLIKY HEMHOI'O TOPS-
qeid Boawl (puc. 30, a). OHa GblcTPO HUCHapAeTcd, DOITOMY BOJSHOI
nap 3amoJIHAT OYTBLIKY, BHITECHUB W3 Hee DOJNBIIYI0 YacTh BO3AYXa
(4TOOBI YyBENTMYMUTH IUIOIAJH IIOBEPXHOCTH, C KOTOPOH IIPOMCXOTUT
HcnapeHue, OIMOJIOCHUTE OYTHIIKY). BhineiTe BoAy, NJIOTHO 3aBepHUTE
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npo0Ky U DoAcCTaBbTe OYTBIIKY IO CTPYIO XOJOLHOHM BOAbI. ByThLIKa
¢ TpeckoM pacmmomures (puc. 30, 6, 8). Uem aTo o6bAcHAeTCA?

a 0 8
Puc. 30

9.30. [JoBeauTe BOAY B KOJIOE A0 KHIEHUA H ILJIOTHO 3aKPOHTe
Konby. Korza Bojia HEMHOI'O OCTHIHET, TIEPEBEPHUTE KOJIOY ¥ HAYHUTE
IMOJIMBATEL JHO KOJIOBI X0MOAHOH Bogoi. Boga B Ko10e CHOBA 3aKHUIHT,
xoTa ee Temmeparypa cymectsenHo Huke 100 °C (puc. 31). O6wsac-
HHTE 3TOT OMBLIT.

Puc. 31



JNIEKTPOMAIHUTHbLIE ABJIEHUA

B SAHTape COAEPHHTCA OTHEHHad H fecrenecHaa
CHJ1a, KOTOpada BEIXOAMT U3 HEro CKPhBITBIMH IIyTAMH,
€CJIX IOTePETE MOBEPXHOCTE AHTADA...

ITaymapx

10. SNNIEKTPU3ALMNSA TEN.
NMPOBOAHUKU N ANSNEKTPUKU

YCTHAAl PASMUWHKA

10.1. C moMOI[bI0 KAKHX OIIBITOB MOJKHO IIPOBEPHUTH, 001a1aeT JIi
TeJIO 3JIEKTPHYEeCKHUM 3apa,n0M?

10.2. Kakue OmBITHI [J0OKAa3bIBAIOT, YTO CYIIECTBYIOT 3JIEKTpHYEe-
CKHe 3apAabl ABYX BHIOB?

10.3. Kakue cnoco0bl 9JIeKTPH3ALNA TEJ BAM HU3BECTHEL?
10.4. Kakoe CBOMCTBO TeJl XapaKTepPU3yeT BJAeKTPUYecKHH 3apsa?

10.5. Kak ¢ noMoOIIbio JIMCTOUKOB OyMaru 00HADPYKHUTE, HAJIEKT-
PU30BAHO JH TeJo?

10.6. ITouemy npu pacuechbIBAHWH CYXHX BOJIOC OHHM IIPUJIMIIAIOT K
ILJIACTMAacCCOBOM pacdecke?

10.7. IlpursakeHne WX OTTAJKMBAHHE HAOIIONAETCA MEMKIY:

a) OIBYMs TIOJIOMKUTENbHO 3aPAXKEeHHBIMY YaCTHIIAMMU;

0) ZByMS OTPHULATENHHO 3apAKEHHBIMH YaCTHIIAMU;

B) 4aCTHIIaMH, ONHA M3 KOTOPBLIX 3apAKeHa IOJOXKHTEILHO, a
Ipyrasg — OTPHUIATENLHO?

10.8. B pesysbraTe MPOTUPAHUS CYXOT0 CTEKJA TKAHBIO CTEKJO U
TKaHb 3JIeKTpU30Baauchk. Kak oHM OVAYT B3aUMOJEHCTBOBAThL — IIPH-
TATHBATHCH WA OTTAJKHUBATHECH?

10.9. Kakue BBl 3HAeTe MPUMEHEHUS 3JeKTPUSAIMH TeJI?
10.10. Yem omacua saeKTpu3anusa Tea?

10.11. Kaxkas wactuua ofazaeT HAUMEHBIIMM OTPHIATEILHBLIM
3apAzoM? HAaHMEHBINHM IIOJIOXKHUTEILHLIM 3apAIoM?

10.12. Kaxue ¢usuyecKue XapaKTePHCTHKH 3JE€KTPOHA BaM H3-
BECTHEI?

10.13. Kaxo#t szapsax mpuobGperaeT HeHTpalbHOE TeJNO, KOrga OHO
TepseT Y4acTh 3JeKTPOHOB?

10.14. Kak mokasaThk, 4YTO OJHH TeJa SABJIAITCSA NPOBOTHHKAMH, a
ApyTue — OUDJIEKTPUKAMU?

10.15. Kaxkue IpOBOOHMKH W OUIJIEKTPUKH BaM uaBecTHBHI? [Ipu-
BeJIUTE IPHMEpPLI.
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=] MNepBbIA ypOBeHb

10.16. MoskeT 1M CYIIECTBOBATH DJEKTPHUYECKHH 3apsaz Ges dHa-
ctui? O0bACHUTE CBOH OTBET.

10.17. IIpuTArdBaOTCA MM OTTAJIKHBAIOTCHA ABe CTEKJIAHHBIE Ia-
JIOYKH, TIOTePThIe 0 ImedK? OTBeT mHOACHUTE.

10.18. IlnacTmMaccoBasi IIAJOYKa JJEKTPHU3YyeTCA IIPH TPEHHH O
mex. 00a3aTeNBHO JU TP 3TOM 3JIEKTPU3yeTcHa Mex?

10.19. Hasexkrpusayem 300HHTOBYIO ITAJIOUKY IIEPCTAHOW Bapesk-
KOHM, a CTeKJSHHYIO MAJOYKYy — IIIEeJKOBEIM miuatkoMm. Iloxsecus
IIAJIOYKW HA HUTHAX, YBUAUM, 4TO 300HUT ¥ IIEPCTh, CTEKJO U IIEJIK
MPUTSATHBAIOT IPYr' APYra, & CTEeKJO U IIepcTh, 900HUT M IIeJK OT-
TAIKUBAOTCA APYr oT apyra (puc. 32). O0bAcHUTE, TIOYEMY ITO IIPO-
HCXOAUT.

-

Puc. 32

10.20. ¥V Bac B pyKax ILIacTMAacCOBas, CTAJbLHAA U MeZHAsA Iajao4-
k. Kakyo U3 HUX yJacTesi HA3JIeKTPHU30BATh TPEHHEM?

10.21. Yem HY:KHO IIOTEpPETh CTEKJIAHHYIO MAJOYKY, YTOOLI OHA 3a-
PAANIACE [TOJOMUTETBHO?

10.22. Yem HYXHO OTEpPETH 900HUTOBYIO ITAJIOYKY, YTOOBI OHA 3a-
PAAWIACHE OTPHIATEIBHO?

10.23. KakoBBI 0COGEHHOCTH 3JIEKTPHU3ALMH [IPOBOAHUKOB?
10.24. KaxkoBBl 0COOEHHOCTH JJIEKTPHU3ALUH JUIEKTPHKOB?

== | Bropoi ypoBeHb

10.25. O0bsicHUTEe B3aUMOMAEHCTBUE HA3IEKTPU30BAHHOM ILIACT-
MacCOBOM HAJIOYKH M CTPYHKH BOAHI (pmc. 33).

Puc. 33
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10.26. I'me y Bac goma GeicTpee Beero cobupaercs neuis? ITouemy?

10.27. Kakoe Tesi0 nprobpeTaer mOJI0KHTEIbHLIH 3apAJ IPH JIeK-
TPH3alUH TPEeHHEM — TO, KOTOPOE MOJYYaeT «400aBOYHBIE» BJIEKTPO-
HBI, AU TO, KOTOPOE TEPSET JacTh dJIEKTPOHOB?

10.28. MHOorAa npd OKpacke MeTALIMYEeCKOH MOBEPXHOCTH IYJIb-
BepH3aTOPOM e# coo0IIaroT 3apsaj OJHOrO 3HaKa, a KamelbKaM Kpa-
CKM — 3aps/J OPOTHBOIOJIOKHOrO 3HAKa. [[JIsg J4ero 3To HYKHO?

10.29. IloueMy BIEKTPHUUYECKOE NPHUTAKEHHe KYCOUYKOB OyMaru K
HaTepTOil pacuecKe OYeHb 3aMETHO, a CHJIBI TATOTEHUA MEKIY 3THMH
TenaMu O0HADYKHUTL HE yAaeTca?

10.30. MoskHO M HA3JIEKTPU30BATEH 300HUTOBYIO MATOUKY TPEHH-
eM 00 900HUTOBYIO MJIACTUHKY?

10.31. KakoBa posib 2JIeKTPUYECKHX B3aUMOAEHCTBHN B CTPOEHUHU
BerecTBa?

10.32. IIporeper Mebesb W 3epKaja CYXoW TPANKOM, X03aAHKMH
0Orop4aroTcsd, YBUAEB Ha HUX MBLIb Y3Ke Yepes3 JeHb-ABa. deM 3T0 00b-
scHAeTCA?

10.33. OnexrTpusylorcs aM TpH TpeHHH oba Teaa MM TOJBKO
oauHo? ONUINHUTE OMBIT, TOATBEPXAAIOIINI BAIIl OTBET.

10.34. MoxHO M HasJeKTpu30BaTh Bomy? OOBACHHTE CBOH OT-
BeT.

10.35. [Toyemy aieKTpH3amus IIPH TPEHUM paHLINEe BCero OBLIA
3aMeueHA Ha HEIPOBOAAMIUX 3JEKTPHUUECTBO Teaax?

10.36. 3aBuCHT JH cHJIA 3JIEKTPUYECKOTO B3aUMOJeHCTBUA OT pac-
CTOAHUA MeXAy 3apsyKeHHbIMH TejamMu? IloaTBepamTe Bamr oTBET
IPUMEPOM.

10.37. Kaxaa onmacHocTh ais GeHzoBo3a (puc. 34) MOMKeT BO3ZHUK-
HYTh OpH ero aBmxeHnu? Kax ee npeaorBpaTuTh?

Puc. 34

10.38. Mo:xHO /1M KOHIBI CTEKJISHHONW HAJOYKHM 3apATUTH pas-
HOMMEeHHO?
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10.39. BriBanu ciyuyam, KOorfa ObICTPO HOAHUMAIOIMIHHCT BO3IYIII-
HBI map (puc. 35) 3aropaJicsa B Bozayxe. YeM 3T0 00bACHUTH?

Puc. 35

=8 TpeTuin ypoBeHb

10.40. ITouemy MBI YBE€peHBI, UTO 3JEKTPUUECKHH 3apAj OLIBaeT
IBYX BHIAOB («+» U «—»), a HEe TPeX WJIK YeThIpex?

10.41. MoskeT nu 500HHMTOBAA MHAJTOYKA IIPA TPEHHUH IJJIEKTPH30-
BATLCA TO OTPHIIATEILHO, TO IOJOMKHUTEILHO?

10.42. Kak [0Ka3aTh, UTO CTEKJIAHHAS [1AJI0YKa, HA3JIEKTPHU30BaH-
Hafd TPeHHEM O IIeJK, W 300HMTOBas MaJIOYKa, HA3JIEKTPU30BaHHAS
TpeHMeM 0 IIepCTh, MMEIOT IPOTHBOIIOIOKHBIE 110 3HAKY 3apAAbI?

10.43. KakoB (u3udecKHi CMBICI IIOTOBOPOK: KaK COJOMHHKA M
AHTAPB; YTO IIEJKOBA JEHTOUYKA K CTeHe JIbHeT?

10.44. Ecau k crpyiikaM Bojbl, Mamarolieil u3 KpaHa, HOXHECTU
HAa3JIEKTPH30BAHHYIO IAJIOYKY, TO OHU COJBIOTCA B OJHY CIJIOIIHYIO
cTpyo. «He mOmneXuT COMHEHMIO, — 3aMedaeT IO 3TOMY IIOBOAY
AQHTJIUHCKUEA (QU3uK-sKcnepumeHTarop 4. Boiic, — 4YTO MMeHHO IIO
9TOM IMPUYMHE KAIJIX JOMKAS BO BPeMs I'DO3BI OTJIMYAIOTCH TaKOil Be-
Ju4YrHOK» . OOBsCHUTE 5TO ABJICHHUE.

10.45. K aByM BHCAIMM HA HUTAX 3apAXKEHHBIM LIAPUKaM IOJ-
HOCAT CHU3Y OTPUIATE]HHO 3apAKEHHYI0 900HUTOBYIO IJIACTHHKY.
B peayibTaTe MOJIOMKEeHHS MIAPDUKOB W3MeHsATcA (Ha puc. 36, a—=z
NYHKTHPHBIMHU JIUHHUAMHA [MOKA3aHBI IeDBOHAYAJIbHBIE HAIIPABIEHUA
HuTeil). Ha KakoM M3 pUCYHKOB jgomymeHa omubka? Kakos 3Hak 3a-
pAa KayKI0r0 U3 IIapHUKOB?
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@ 10.46. MoryTr 1M Tena 3JeKTPU30BATHCH IIPU CONPHUKOCHOBEHHH
6e3 TpeHus?

10.47. JocTaTOYHO M KOCHYTHCS IIAPWKA 3JEKTPOMETpa 3apd-
JKeHHOU 500HHMTOBOH IaI0YKOH, 4TOOBL CTPEJIKa 3JIeKTpOMEeTpa 3a-
MeTHO OTKJIOHUNack? ODOCHYHTE CBOM OTEBET.

10.48. ITouemy B OIBITAX 110 AJNEKTPUIALHNUA O0LIYHO HCIIOJIB3YIOT
OaJ0YKH U3 NH3JIEKTPUKA, a He U3 IIPOBOJAHUKA?

10.49. [IBe ruab3el, MOABENIEHHBIe HA IIEJKOBBIX HUTAX, MPHTA-
HYJHCh APYT K APYyry H IOCJEe KOHTAKTa OTTOJKHYJIHUCH APYT OT APY-
ra. O6bACHHUTE 3TO ABJIEHUE.

@ 10.50. [Touemy aneKTpHUUECKOE OTTANIKHMBAHNAE OOHAPYKHIH IOY-
TH 49epes [Be THICAYHU JIET IIOCJIe TOrO, KAaK OBLI0 00HAPYIKEHO IIPH-
TAKEHUEe?

@ 10.51. Eciim K 3apfAKEHHOMY METALIMYECKOMY IIaPUKY HPHKOC-
HYTBCS NAJbIEM, OH TepAeT IPaKTHYeCKH Bech 3apaxn. Ilouemy?

BBITE MOKET, 3TH 3JI€KTPOHEI —
Mupel, rae IAT> MATEPHKOB,
WUckycerBa, 3HAHbA, BOHHBI, TDOHBL
M mamATh cOpoka BeKOB!

Eme, OBITE MO3KET, KasKABIH aTOM —
Bceenensas, rae cTo IIaHeT;

Tam Bce, UTO 37ieCh B 00'bEMeE C3KaTOM,
Ho raxxe T0, 9ero sgech HeT.

B. A. Bpwocos

11. 3AKOH COXPAHEHWSA SNEKTPUYECKOIO
3APALNA. 3AKOH KYJIOHA

F=k’q1|'|qzl
rZ

YCTHAA PASMWHKA

11.1. Kak ycTpoeH aJeKTpPOCKOI U JIJIsi 4ero ero MpuMeHsaoT?

11.2. BaBHCHT M YroJ OTKJIOHEHHUSA JHCTOYKOB DJEKTPOCKOIA OT
3HAKa IepeJaHHOro UM 3apaga?

11.3. Kak mo yriy pacXoMkJeHus JHUCTOUKOB 3JeKTPOCKOIIA CYLAT
0 ero 3apsane?

11.4. TloyeMy yTroJ OTKJIOHEHHS JHCTOYKOB 3apSAKEHHOTO DJIEKT-
POCKOIIa CO BpPEMEHEM YMEHbIIIAeTC?

11.5. ITouemy paspsKaeTcs 2JeKTPOCKOI, eCJH ero MIapHKa KOc-
HYTBhCA HaableMm?
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11.6. ChopmynupyiiTe 3aKOH COXPAHEHHsS 3JEKTPUIECKOr0 3aps-
na. KakoBo ycioBHe €ro BBIMOJHEHHS?

11.7. B KaKoMm ciaydae 3JIeKTPHYECKHUH 3apAj CHCTEMBI MOXKeT M3-
MeHUTLCA?

11.8. B kakoM ciyyae JABa B3aUMOJAEHCTBYIOIIHAX 3apsKE€HHBIX
IIapUKa MOMKHO CUHTATh TOUEYHLIMH 3aPATAMH?

11.9. Kakue 3aKOHOMEDPHOCTHM B3aWMOAEHCTBUA 3apAKEHHBIX TeJl
yeranoBu Kymonr?

11.10. Kax nameHAeTcA CHJIA B3aUMOINEHCTBHA MEXXAY JBYMSA TO-
YeUHBIMH 3apAJAMH [IPH YBEJUUYEHHH PACCTOSAHUSI MEKIAY HUMH?

= | MepBbii YpOBEHb

11.11. TIloyeMy OTKJIOHSETCS CTPEJSIKA dJIeKTPOMETpPa, €CIU LOTPO-
HYThCA [0 IIAPUKAa 3JIEKTPOMETDPA 3apsyKeHHBIM TeJIoM?

11.12. TToueMy ocTaBJIEHHBIH HA AOJTOE BPEeMs 3apAKEHHBIM 2JIEKT-
POCKOII CO BpEMEHEM PaspAKAeTCA?

11.13. Eciu cTEKIAHHON MaJIOYKOM IPOBECTH 10 MEeTALINYECKOMY
CTEPKHIO 3JIEKTPOCKOIA, TO 3JeKTPOCKOIN IMOKaXKeT HaIW4YHe 3apAnaa.
OTkypa Ke moABHICH 9TOT 3apan?

11.14. ismeHuTCA M MAacCa OTPUIATEJbHO 3apPAKEHHOTO MIIapH-
Ka 2JIEKTPOCKOIIAa, €CJI ero KOCHYThcsA pykoi? Ecim mameHHTCA, TO
Kak?

11.15. Kakoro 3maka 3apsaj Hago cOOOMIUTH MeZHOMY IIapy, 4TO-
OBl ero Macca YMeHBIITUIACK?

== | Bropoi ypoBeHb

11.16. Tlouemy cTpenKa sjeKTPOMeTpa OTKJIOHAETCH, KOIZA 3JIeKT-
poMeTp 3apsKawT? 3aBHUCHUT JIM OTKJIOHEHWE CTPEJKH OT 3HaKa 3a-
pana?

11.17. B kaxoMm ciaydae IIpH CONIPUKOCHOBEHUH JIBYX 3apAMKEHHBIX
TeJI uX 3apAAel HedTpanuadyioT apyr npyra? IlogreBepauTe OTBET IIPH-
MEDPOM.

11.18. C moMoIbi0 KAKMX OIBITOB MOYXHO CDaBHHUTH 3JIeKTpUYe-
CKHe 3apAnbl IBYX Ten?

11.19. Coxpansiercd Jid CyMMa MOJYJIeH 3apA0B BCeX TeJ B dJIEKT-
pPHMYEeCKH HM30JHPOBAHHOHM cucreme?

11.20. Kax usMeHHTCS CHJIa B3aMMOAEHCTBUA MEXKIY ABYMs TOUYed-
HBIMH 3apsaMU, eCH YBEJIMYUTh PACCTOSTHUE MeXIY HUMU B 2 pasa?

11.21. Kax u3MeHHJIOCh PAaCCTOAHHE MEX/Ay AByMA TOYEYHBIMH 3a-
pPAZAMH, €CJIH CHJIA B3aUMOJACHCTBHS MeXIy HUMH YMeHbIIHJIACh B
9 pas?
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11.22. C kakoii cuJioil B3aMMOJEeHCTBOBAIH ObI [Ba TOUYEUHBIX 3a-
pana mo 1 Ki xabiif, pacmnoyio’KeHHBIe B BAKYYMe Ha PacCTOAHUH
1 m gpyr ot apyra?

=8 TpeTu ypoBeHb

@ 11.23. 3apsag 04HOIO METAJIIMYECKOro IIapuKa D¢, a 3apsan ApY-
roro Takoro ke mapuia paBed —9¢. IIlapuKy IpPHUBEIH B COIPHUKOC-
HOBeHMe U pasAaBuBEyIu. Kakoii 3apan OyAeT Imocjie 3TOr0 y KaxKJoro
U3 MIAPUKOB?

11.24. 3apAnsl ABYX OJMHAKOBBIX METAJINYECKUX IIAPUKOB PAaB-
HBI coOTBeTcTBeHHO —8¢ u —12¢. Illapuky npuBesu B COIPHUKOCHOBE-
HHe U pasaBuHyau. Kako# sapam OyAeT Iocjie 3TOr0 y KayKAO0ro M3
IIAPHUKOB?

11.25. C kakoil cminoii OyayT B3aMMOJEMCTBOBATH ABA TOYEUHBIX
szapaga nmo 100 mxKi, ecoim Mx pacIioioyKUTE B BAKyyMe HA pPaccTos-
Huu 1 M apyr ot apyra?

11.26. [Iea Touyeunnix 3apsaga 2,3 u 3,5 aKx pacmonosxkeHs B Ba-
KyyMme Ha paccrogEuu 1,7 cm apyr ot apyra. Haigure cuiry B3auMo-
JEeHCTBHSA MEXKJy HEMH.

11.27. [IBa OAMHAKOBBIX TOUYEUHBIX 3apsa, DACIOJOKEHHBIE HA
paccrosHUY 9 cM B Bakyyme, orrankuBaiores ¢ cuinamu 1 mH. Kako-
BBI MOZYJIA 3THX 3apAfoB?

11.28. Ha KakoM pAacCTOAHHM HYYKHO PACIOJOKHTh B BaKyyMe
JBa ToYedHBIX 3apaza 5 u 6 aKu, uToOBI OHH OTTAJIKHMBAJIUCL APYT
or gpyra c cuaoit 1,2 mH?

11.29. Bo ckoJBKO pa3 HAZO U3MEHHUTh 3apsAk OAHOTO M3 ABYX TO-
Ye4YHBIX TeJ, YTOOBI IIPDH YBEJIUYEHHM DPACCTOAHHSA MEXIY HHMH B
16 pas cuia UX B3aUMOIEHMCTBUA HE M3MEHUJACH?

11.30. [IBa oLMHAKOBBIX TOYEUHBLIX 3apfAfa B3aWMOAEHCTBYIOT C
cunoii 0,4 mH, HaxoAsCh HA PACCTOSHUH 5 CM JPYT OT Apyra. Yemy
paBeH MOJYJb KamKaoro sapsaga?

Kpenkue opeLuku

11.31. Moayss 3apsiza OQHOIO M3 ABYX OJMHAKOBBIX MaJeHbKHX
MeTaJIMYeCKHX INapHKOB B 5 pas GoJibllle MOLYJIA 3apsaga APyroro.
ITapuku TpHBeJH B COIPHKOCHOBEHHE WM DA3JABHHYJIHN HA IIpeKHEee
paccroaHue. Bo CKOJNBKO pa3 M3MEHHJICA MOAY.JIb CHIBLI MX B3AaMMO-
ImeMCTBHUS, eCIN:

a) ImapuKy ObLIN 3apAXKeHbl OJHOMMEHHO;

6) mIAapHKH 3apAKeHbl PA3HOMMEHHO?
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11.32. [lokaXuTe, YTO €CJAM [ABA OJHHAKOBBIX MaJ€HbBKHX MeTall-
JUYECKUX [IaPUKa, UMeIOINe HePABHLIE ONHOMMEHHEIE 3apAALI, IPH-
BECTH B COIPHUKOCHOBEHHE M PA3ABUHYTH Ha NIPEXKHEE PACCTOAHHUE, TO
CHJIa B3aMMOZeHCTBUA 0053aTeIbHO YBeJIHIHUTCS.

11.33. MookHO a1 (2 ecJii MOXKHO, TO KAK) YMEHBIIUTh 3apA[ Me-
TAJJIMYEeCKOro ImapuKa B 3 pasa?

JIeHHBO KaTHUT BOJHEI I0JIy00# 2JIEKTPOJIMT,
3Be3/[a MUTHYJIA BCIBIIITKOK CBEPXHOBOH.
Paapsan saxkara TAHET, KAK MAarHuT,

Kaxk cua aIeKTpHIECKOT0 O H.

Bepa 3en
12. SNIEKTPUYECKOE NONE

Mpumep pelieHns 3apayu

Ha rnagxoMm nepeBAHHOM CTOJIE HAXOJATCA [JBA 3apAXeHHBIX Iapa.
B HauasnpHBII MOMEHT IIaphl VAEP:KHBAaIOT B mokoe. Kak Oyzer ms-
MEHSTHCS SHEPTusA 3JeKTPHAYECKOro MOJIsi, CO3J1aBAeMOT0 3apsagaMu
1IIapOB, €CJIH OTIYCTHTH HIAphkl? SaBHCHT JHA OTBET OT TOTO, HMEIOT
Mapsl 3apPAAbl ONHOTO 3HAKA WA OPOTHUBOIIOJIOMKHOT0?

Pemenwne. I[Tox geiicTBueM 3JIeKTpAYECKUX CHJI 06a Irapa mpH-
OIYyT B ABHI)KEHHE, T. €. HX KHHETHYECKAas JHEepPrusd HauHeT YBeIH-
yuBaTecsA. ClienoBaTelbHO, COTJIACHO 3aKOHY COXPAHEHUS SHEPTHU
OyJeT YMEHBUIATHCA JHEPrUs 3JIEKTPHUYECKOrOo MOJs, CO03ZaBaeMOro
mapaMe. 9to 0ygeT HPOMCXOAUTH KAK B TOM cjJydae, KOr[a Imapsl
3apsKeHbl OTHOMMEHHO (TOrfa OHA HAYHYT YAAJAATHCA APYT OT Apyra
BCJIECTBHE OTTAJIKABAHHUA), TAK U B TOM cJyd4ae, KOrja IIapbl 3apA-
JKeHBbl Pa3HOMMEHHO (Torjga oHH OyayT mpuOJIMKaThCA APYT K APYry
BCJIEACTBHE IIPUTAKEHMA),

Omeem. DHeprud 3JeKTPHYECKOI'0 HOJA B JII0OOM ciaydae O0yzaer
YMEHBIIaTHCA.

YCTHAA PASMUWHKA

12.1. Yem oTsimuaeTcs IPOCTPAHCTBO, OKPYIKAIOIIee HA3JIeKTPH30-
BaHHOE TeJI0, OT IPOCTPAHCTBA, OKPYs/KAIOIIEro HEHTPaJIbHOe TeI0?

12.2. Kax M0>xXHO 00HAPYKHUTE dJI€KTpUYECKoe moje?
12.3. Kakoii npu6Gop, CO3ZaHHLIN YeJI0BEKOM, IPEKPAaCHO «4yB-
CTBYET» SJIEKTPHYECKOe IoJe?
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12.4. TlepemaeTcst iU AeicTBHE 3apSKEHHBIX TeJ APYT HA Apyra
B Bakyyme?

12.5. KakoBEI rinaBHBIE CBOMCTBA 3JEKTPHYECKOr0 Moaa?

12.6. Kakre OnBITHI YKa3bIBAIOT HA TO, YTO BJIEKTPUYECKOE II0JIe
obnazaer sHEpruei?

=] MNepBbiii ypOBEHb

12.7. Kak y0emuThCs, UTO BOKPYT 3apAKEHHOI'O TeJla CYI[eCTBYeT
3JIeKTpUuYecKoe moje?

12.8. Kak ¢ DOMOIIBIO 3JIEKTPUYECKOTO IIOJIsI MOXKHO OIIMCATh B3a-
HMOJeHCTBHUE DIEKTPUUECKUX 3apAXOB?

12.9. OnexTpuUdYecKoe moJe 3apAKEHHOTO MIAPHKAa AEHCTBYeT Ha
3apAXeHHYI0 IBUINHKY, HaxofAmyoca BOau3u Hero. [leiicTByer jam
moJie OBIJIMHKY Ha IIapHUK?

12.10. CymecTByeT 1 37eKTPUYECKOe II0JIe BOKPYT 3JeKTpoHa?

12.11. ByayT nu B3auMoAeHCTBOBATL OJM3KO PACIIONIOXKEHHBIE 3a-
psKeHHBIe GyMa)XKHbIe T'MJIb3bl B 0e3BO3AYIIHOM MPOCTPAHCTBE, HA-
npumep Ha Jlyme?

== | Bropon ypoBeHb

12.12. Kak BBI AyMaeTe, CyLIeCTBYeT JIM BEI[eCTBO, BHYTPHU KOTO-
pOTro HET JJIEKTPHUYECKOTr'0 moJsa?

12.13. OnuinuTe B3aMMOIEHCTBHE 3apsKeHHBIX TeJ Ha OCHOBe
IpPeACTABJIEHUA 00 3JIEKTPUUECKOM II0JIe.

12.14. Kax MOYKHO YBeJIWYHUTh SHEPIUK0 3JIEKTPUYECKOro II0JIA
IBYX OTJHOMMEHHEIX 3apAL0B?

12.15. Bapan oxeoii u3 obknagok xKommencaropa 107° Kia. Kakos
3apsAn Apyrod obkimamkm?

12.16. Kak B3auMMOZeHCTBYIOT MEXAY cO00il OOKIAJAKK 3apAMKeH-
HOT'0O KOHJZEeHCaTOopa — IIPHTAI'MBAIOTCA HIHA OTTaJIKHBaIOTCH?

12.17. Kax MoHO yOeqUTHCH, YTO BJEKTPHUECKOE IIOJIe B 3apsi-
JKEHHOM KOHJeHcaTope o0JiafgaeT sHepruem?

@ 12.18. [IBa 0AMHAKOBBIX METANJIMYECKHX [IAPAKA BHCAT Ha IIeJ-
KOBBIX HUTHX, He Kacasach Apyr Apyra. OAuH U3 NIADHUKOB 3apssKeH.
Kax ymMeHbmINTE 3apsap storo mapuka B 2 pasa? B 4 pasza? I'ogurca
JIU IPEeJJIOKEHHEIH BaMM CIIOC00, eCly MapuKn 300HUTOBBIE?
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12.19. 3epHBIIKO prica MIPUTATHBAETCS K OTPHUIIATEIbHO 3aPAKeH-
HOM 900HUTOBOH masouxke. MOMKHO JIM yTBEPIKAATH, 9TO 3EPHBIIIKO
3apAKeH0 moJo:KuTeabH0? OO0CHYHATEe CBOH OTBET.

@ 12.20. [IBe jlerkve OJHOMMEHHO 3aPAKEHHBIE I'MJIb3bI U3 (DOJIbIH
MOJBeIIeHEl Ha IIeJKOBBIX HHATAX OJAUHAKOBON AJWHBI B OTHON TOY-
Ke. YTo mpom30iiieT, ecau KOCHYTHCA OAHOM M3 M'MJIB3 PYKOM?

@ 12.21. Kax ¢ moMoInpio 3apAMKeHHOH 560HHTOBOH IIAJOUYKH CO06-
AT ABYM MeTaJJIMYecKUM IMapMKaM 3apA/bl DA3HOTO 3HAKa, IpU-
4YeM TaK, 4TO0bI 3apAl CaMOd MAJOYKH IIPH STOM He U3MEeHHJICA?

12.22. Ha TOHKUX MIEJIKOBBIX HUTAX IOABENIEHB] JBe OJlHHAKOBLIE
Jerkue OyMaskHble ruyib3bl. OiHA U3 HUX 3apsAKeHa, apyrad Her. Kak
OIpele]uTh, KaKas W3 HAX 3apsaskeHa?

@ 12.23. Ilouemy cTpeKa 3JIEKTPOMETpa OTKJIOHAETCH, eClIH K HeEMY
IMOZHECTH 3apSAYKEeHHOE TeJIO, He MPUKACAACh K 3JIeKTPOMeTpy?

@ 12.24. Kak u3MeHHTCHA OTKJIOHEHHE CTPE/IKH 3aPAKEeHHOI0 3JIeKT-
poMeTpa, ecjid IOJHECTH K HeMy (He IpuKacasch) TEJIO C 3apALOM
TOTO K€ 3HAKa? MPOTUBOIOJIOKHOr0 3HaKa?

12.25. Kax ¢ moMoILIbio OTPHUIIATENLHO 3aPSKeHHOH 300HHUTOBOM
MaJOYKU OTMPENeJINTh 3HAK 3apsA/ia 3JIeKTPOCKOIIa, He IPUKACAACH I1a-
JOYKOH K 3JIEKTPOCKOIY?

12.26. Kak ¢ moMOIIb0 OTPHUIIATENBHO 3apAKEeHHOI0 MeTaslande-
CKOI'0 IIapHWKa 3apASUTH IIOJIOKHUTEJIHLHO APYroH TaKOU ’Ke MIAPHK,
He U3MeHAA 3apAla mepBoro mapmca?

12.27. Kak ¢ NOMOIIBIO0 OTPHMIIATEILHO 3apAKEHHON IIaJ04YKH 3a-
PALUTE MIOJOMKHUTENLHO JUCTOUKH BIeKTPocKona?

Kpenkue opeluku

@ 12.28. ITouemy HesapsyKeHHBIE TeJla IPUTATUBAIOTCA K 3apAXKeH-
HEIM, HE3aBHCHMO OT 3HAKA WX 3apAna?

12.29. 3apAKeHHYI0 CTeKJAHHYIO IAT0YKY HOJHOCAT II0OOYepes-
HO K MeTaJlIHuecKuM crep:kHAM A u B (puc. 37), HaxogAmuMca Ha
AUAJIEKTPHUYECKON MMOBEPXHOCTH. B KaKOM ciydae CHUjIa IPUTSIKEeHUA
MeMX Iy OAT0YKOH M CTep:KHeM 0oJbIie?

Puc. 37
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12.30. Kak M3MeHHUTCs CHJIa NPUATAKEHHAA ABYX PA3HOHMMEHHO 3a-
PAMEHHBIX TeJ, eCIH MeXJy HUMH [NOMECTHThL He3apsyKeHHBIH Me-
TaJUTHYeCKH#A map?

12.31. CoomrHOMY HOPOBOAHHUKY COOBIIAIOT SJIEKTPHUYECKHE 3a-
pax. Joxkaxure, 9TO STOT 3apAf PACIPELENIATCA TaK, UTO DJIEKTPH-
YeCKOro II0JIA BHYTDPH OPOBOJHHKA He Oyzaer.

@ 12.32. Kak wW3BeCTHO, OJHOMMEHHBbIE 3apsAAbl OTTAJIKHBAIOTCH.
A MOryT JI¥ IBa OZHOMMEHHO 3apsAKEHHBIX TeJa IPATATUBATLCS APYT
K apyry?

13. AOMALUHUE 3KCMEPUMEHTAJIbHbIE 3A0AHUA

= 1 MNepBbin ypoBEHb

13.1. IloTpuTe miaacTMaccoByio JuHeiKy o Oymary. [lokaxure,
YTO JIAHEWKA HA3JEeKTPU30BaIaCh.

13.2. TIpopenaiiTe ONOBITHEI, AOKA3LIBAIOIHME, UTO CYIIECTBYIOT
9JIEKTPHUYECKHE 3apALbl JBYX BHIOB.

13.3. HasnekTpuayiiTe KOHIbI 300HHUTOBOH IMANOYKHM 3apAgzaMu
pasHBIX 3HaK0B. Kak BaM yaaioch 9TO CAEIATH?

13.4. Kak oOHapyKUTh, 3apAXKEHO JIH TeJ0, He MMes B pacmopd-
JKeHHHU HHUKAKUX 9JeKTpudeckux npubopo? IlpomenaiitTe cooTBert-
CTBYIOII[HE OIIBITHL.

13.5. U3roroBbTe «JAOMAaNIHMI» 3JEKTpPOMeTp. LA 3TOro mpoBO-
JIOKY, M30THYTYIO B BUZe OYKBBI «I'», OmycTHTE NJIMHHBLIM KOHIIOM B
OoyTeliky. Ha Hapy:XKHBIH ee KOHEeI[ HABEChTE COHYTYIO MOMOJAM II0-
JIOCKY TOHKOI GyMaru. YCTaHOBHMTE HA ONBITE, MOMKHO JIA [IPH JJIEKT-
pH3anuy TpeHHeM OJHOI'O M TOro »Ke Teja (M3 cTexsaa, 900HHUTa HIN
PE3UHEI) HONYYHUThL PA3JIHUUYHEIE 110 3HAKY 3apsabl.

13.6. SapsazuTe 3eKTPOMETD, IOJL3YACh TOJBKO 300HHTOBOMH Ia-
JIOUKOH.

13.7. Bo3pMuUTe MOJNMITHIEHOBYI0 PACYECKY M IIPOBEIUTE IO UH-
cThIM cyxuM BojsocaM. ITogHecuTe ee K amexTpomerpy. Ilouemy mpu
3TOM €ro CTPEeJKa OTKJIOHAETCH?

13.8. IloTpuTe MIapUK Ha 3TEKTPOMETPE CyXO0H raseroii. Bosuuka-
eT JIM IIPH 9TOM 3JIeKTPUUYecKUH 3apsajg Ha anekTpoMerpe? ITouemy?

== | Bropoi ypoBeHb

13.9. BospMuTE Pe3HHOBYIO TPYOKY U aedopMupyiiTe ee (pacTs-
ruBaiiTe W m3rudaiiTe), a 3aTeM IOJIOMKHTE HAa [IAp 3JIEKTPOMETpa.
ITouemy cTpesiKa 3JIeKTPOMETPa OTKJIOHAETCA?
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13.10. Bo3bMuTe PE3BUHOBYIO TPYOKY M Pa3peskbTe ee HOMHHUIAMH
Ha MajleHbKHe KOJbIla, KOTOphble OyAyT ImagaTh B HIAPOBOH KOHAYK-
TOp 3JaeKTpoMerpa. IloueMy IIpy 9TOM CTpeJIKa BJIEKTPOMeTpa OTKJIO-
Hserca?

13.11. IToTpuTe cyxXoii pyKo# cTeKJO aieKTpoMeTpa. OTKJIOHUTCS
am crpenka npudopa? Ilouemy?

13.12. TloTpuTe raseToil BO3AYIIHLINA IAPHK, HTOJHECHTE €ro K I0-
TONKY M ornycture. lllapuk ocTaHeTCcsa BHCETH Yy IIOTOJKA U MOMKET
HaxXOJHUTLCA B TAKOM IIOJIOMKEHHH cyTKamu. [louemy?

13.13. HasnexkrpuayliTe ABa BO3AYIIHBIX IIapuka o rasery. Ilox-
BechbTe UX HA AJUHHBIX HUTAX pAxoM. [louemMy OHH OTTAJIKHBAIOTCA?

13.14. HasnexTpuayiiTe OfUH BO3AVIIHLIA IIAPHK O raseTy, ApPY-
roii — 0 KYCOK IIepcTsaHOH Marepuu. IlogBechTe MX HA HEKOTOPOM
paccToOAHMHE APYT OT Apyra. IloyeMy OHH IPHUTATHBAKOTCA?

13.15. Iloo)kuTe HAa CyX0€ CTeKJO WM ILUIACTHHKY TEKCTOJIH-
ta guct Oymaru. IIpoBeauTe HECKOJBKO pa3d mo OyMare pe3MHOBBLIM
BaJIWKOM, OpHUMeHseMbIM B (hororpatduu. Ecau teneps amer 6ymaru
TIOJAHECTH K 3JIEKTPOMETPY, TO OH O0HADYKHBAET 3JeKTPUUECKHIl 3a-
paz. To :xe camoe Habogaerca ¢ pesMHOBLEIM Baaukom. Kak o0bsc-
HUTE HaOogaeMoe sBJieHHE?

13.16. Kak, mMes 3apsAKeHHBIN 3JIEKTPOMETD, BBICHHTBL, IOpO-
BOOWT JIA BJIEKTPHUYECKHI 3aps] KapaHJAlll, JUHEHKa WU APyroe
Temxo?

13.17. 3apaaure OYMa)XHBIN CYJATAaH U HDOLHECUTE K HEMY PYKY.
ITouemy OymaskHBIE IIOJIOCKH IIPUTATHBAIOTCA K pyKe?

13.18. IIpoBepbTe ¢ MOMOIIBIO JIETKOI CYXO# JAepeBAHHON peiikw,
HOILBEIJIEHHOI:I Ha TOHKOM HHUTH, YTO OKOJIO 3apAXEHHOI'0 IIapHKa Ha
H30JIMPYIOLIEM IIITATHBE CYIIECTBYET 3JIEKTPHYECKOE II0JIe.

13.19. Kaxk, ucrnonbays aJIeKTPUYECKOe I0Je BOKPYT 3apsiiKeHHOMN
TaJIOYKW, 3aCTABATh KYCOUEK BATHI MAapUTh B Bo3ayxe? [Ipopenaiite
OIIBIT U Jla¥iTe eMy O0bACHEHHE.

13.20. UccreayiiTe B3auMOeiicTBME HA3JIEKTPU30BAHHON Maiou-
KM ¢ HeOoabIIoil cTpyeil Boael. O0bsacHEATEe HADIIOAAaeMBIE SABJIEHUA.

=8 TpeTun ypoBeHb

13.21. 3apsauTe 3JeKTPOCKON 3apsfOM JO00r0 3HaAKA. YKaMKHUTe
coco0, C TOMOIIBI0 KOTOPOTO MOXKHO M3MEHHUTh YroJ OTKJIOHEHWS
JHUCTOYKOB TIPUOOPA, HE MOJb3YACh 3aPAKEHHBIMU TEJIaAMMA.

13.22. VccanenyiiTe, Kak BeAyT cels JUCTOYKH 3JTEKTPOCKOIA, AMe-
1omero HeOOJIBIIOH 3apA, IPH NPUOIHKEHHHN K HEMY CHJIBHO HA3JIeK-
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TPH30BAaHHOH (3apAJ0M IIDOTUBOIOJIOXKHOTO 3HAKA) majouku. O6bsac-
HUTe HabII0gaeMoe sBJIeHHe.

13.23. ITonpobyiiTe 3apAAUTHL 3JIEKTPOMETP HOJOKHTEJbLHBIM 3a-
PAAOM, HMesd B PACIOPAMXKEHWM TOJIHBKO OTPHUIATENHHO 3apPAIKEHHYIO
AJIOUKY.

13.24. TlogHecuTe K 3JIEKTPOMETDY 3apAKEHHOEe TeJo, He HpUKa-
cadchk K npubopy. Ilouemy crpenka npubopa npu 9TOM OTKJIOHAETCA?
O0BbACHUTE OIBIT.

13.25. Bapagure aJileKTPOMETp OTPHIATEILHBIM 3apanoM. MeateH-
HO NOJHOCHTE K HEMY M3JajleKa MOJIOKUTEIbHO 3aPAMKEHHYI0 CTeK-
JAHHYIO IaJlodKy. BHavane yroa OTKJIOHEHHUS CTPEIKHM YMEHDLIITHT-
ca no myad. llpu ganpHeimeM NpuOIMKeHUN 3aPAKEHHON MATOUKU
BHOBB IPOMCXOTUT OTKJIOHEHHWE CTPEJKU 3jeKTpoMerpa. OObsacHUTE
5TO sIBJEHHE.

13.26. ITopHECUTE K 3JIEKTPOMETPY 3apAKeHHVIO HaJOYKy M KOC-
HHUTeCh IIapOBOro KOHAYKTOpa. Crpenka orkjaoHsercs. OgHoBpeMeH-
HO IaJbIleM JPYroil PYKH IPUKOCHUTECH K INAPOBOMY KOHAYKTOPY
anexktTpomerpa. CTpenaka NPUXOAUT B HYyJIeBOe IOJIOKeHHe. YOepure
maJjiell, a 3aTeM HasJIeKTPH30BaHHYI0 nanouky. CTpenka sjaekTpomer-
pa orkyoHAeTcA. O0bsicHUTe HAGMI0JaeMoe SBIeHHe.

14. SNEKTPUYECKUI TOK.
AENCTBUSA SNEKTPUYECKOIO TOKA

Mpumep peweHns 3agaun

HBmxyTesa au 3apsAKeHHbIEe YaCTULE B IPOBOAHUKE, KOIJa IO HEMY
He HJeT 3JeKTPHUYECKHH TOK?

Pemernue. B oTCyTCTBHE 2JIEKTPHYECKOTO TOKA 3apsAKeHHBIE
YaCTHUILb] (3J€KTPOHBI, MOHBI) JBUKYTCA, HO Gecropagouno. Ilpu Ta-
KOM JBH)KE€HHMH He HNPOMCXOLHUT IepeHOca 3apAfa W3 OJHOM objacTu
NIPOBOAHUKA B APYyTyio. TOK BO3HHMKAET, KOrga ABUKEHHAEe CBOOOLHBIX
3apsAKEeHHBIX YaCTHI] CTAHOBUTCA YIOPAXOYEHHBIM. DTO MPOUCXOIUT,
HaIpuMep, o[ NelCTBMEeM DJICKTPHUUYECKOTO II0J.

YCTHAA PASMUHKA

14.1. IIpn KaKWX YCIOBHUAX CYIIECTBYeT TOK B BAMKHYTOI aJeKT-
pHYecKou menu?

14.2. IlpuBenuTe NpuMep mpocTeiiell 3JeKTPUIECKON I[enH.
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14.3. HanpasyieHHe ABUMKEHUSA KAKHX YaCTHI IPUHHUMAIOT 34 Ha-
[IpaBJIeHNe 3JIeKTPUUIECKOT0 TOKa?

14.4. CoBnagaeT iu HalrpaBJeHHe TOKA B MeTalJIM4eCKHX IIPOBOJ-
HHUKax ¢ HalpaBJIeHHWeM JBUIKeHUS 3JIEKTPOHOB?

14.5. Kakue BAALI DHEPIUHU MOYKHO IIPEeBPAIATh B 3JIeKTPUUYELCKYIO
aHepruo? IIpuBenuTe MpUMEpPHI.
p puMep

14.6. KaxoBBLI OCHOBHEIE UACTH 3JIeKTPAYECKOH Ienu?

14.7. Kakxue HCTOYHHKM B3JIEKTPHYECKOr0 TOKA BAM HM3BECTHBI?
KaxoBo ux HazHaueHue?

14.8. Kakue morpebuTeN N 3JeKTPUUECKOH SHEDPIHU BEI 3HaeTe?
Kaxue nmorpebuTenu ecTh y Bac goma?

14.9. Kakum 00pasoM MOKHO y3HATh, YTO II0 NPOBOLHHUKY IIPO-
TeKaeT SJIEeKTPUYECKHH TOK?

14.10. IIpuBeaguTe OPUMEPEL TEIJIOBOIO JeHCTBUS TOKA.
14.11. IIpuseguTe IPUMEPEI CBETOBOIO NeMCTBHA TOKA.
14.12. TlpuBeguTe OpUMEPBl XMMHUYECKOT0 AeHCTBAA TOKA.

14.13. [IpuBenuTe MIpUMepPhl MATHUTHOI'O AeHCTBUA ToKa. deM 0HO
oTIHYaeTcA OT APYyrux geicrBuii Toka? I'le MCIONB3YIOT 3TO pasJin-
une?

14.14. Ha uem ocHoBaHa paboTa rajJbBaHWYECKHUX HCTOYHHUKOB
rora? Mcmosie3yeTe I BBl TAKME MCTOYHUKHU ToKa cerogua? Ilpuse-
IUTEe HECKOJbKO MPHUMEPOB TAKOI'0 MCIOJIL30BAHHUA.

=—_| MepBbi ypoBeHb

14.15. Kakue npeodpasoBaHUA DHEPTHUH NPOUCXOLAT B 3JIEKTPHYE-
cKoM menmu?

14.16. KakoBo IriaBHOE IPEMMYIIEecTBO Ilepeadyd S9HePruH C IIoMO-
IIBI0 3JEKTPUUYECKOro TOKa?

14.17. Bo3dHHKAaeT Jid 3JeKTPUUYECKHI TOK NPU 3a3eMJIeHWH 3aps-
JKeHHOI'0 MeTAJIJIMYEecKOoro mapuka?

14.18. JIBa pasHOWMMEHHO 3apAKEHHBIX META/JIMYeCKHX IIapuKa
COeAMHAIOT IPOBOJHUKOM. B KaKyl0 CTODOHY HOMET 3JIeKTPUYeCKUN
TOK IO IIPOBOAHHUKY?
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14.19. fABisieTcss M BIEKTPUYECKMM TOKOM MOJIHHS, BO3HUKA-
omas Mexay obsakoMm u 3emued (puc. 38, a)? mexay obiaxkamMu
(puc. 38, 0)?

Puc. 38

14.20. Kaxue mpeBpallieHusi 9HePrUM TIPOMCXOAAT IpH pabore
raJabBaHUYECKOTO aimemeHTa (puc. 39)?

Puc. 39

14.21. MosKHO M TeIJIOBOE ABUIKEHHE 3JIeKTPOHOB B MPOBOJHHKE
Ha3BaTh JJEKTPUUYECKUM TOKOM?

14.22. Kakoe [1efiCTBHe 2JIEKTPUUECKOT0 TOKA HUCIOIL3YIOT B 3JIEKT-
pUYecKUX YaiHUKax?

14.23. M306pasure B TeTpagy yCIOBHBIE OBO3HAYEHHUSA HCTOYHHKA
TOKa, OaTapeiKu, JaMIIOYKH, KJIOYa.

14.24. Hapucyiite cxeMy coeiuHeHUs GaTapeHKH, JAMIIOYKHA o
ABYX KJIOUell, IPHA KOTOPOM AJIA BKJIKYEHHA JAMIOYKHA HEOOXO0IIMO
3aMKHYTBH XOTA ObI OLWH KJIOY.
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— | Bropoi ypoBeHb

14.25. Yro noHMMAKT IIOJ CKOPOCTHIO PACIPOCTPAHEHUS JJIEeKT-
pudeckoro toka? CoBImajzaer JIM OHA CO CKOPOCTHIO JBUMEHHSA CBO-
0OMHBIX 3apPSAN0B B MPOBOTHUKE?

14.26. B kaxoii Buj 5Heprum mnpeobpasyeTcda dIeKTpPHYECKasd
DHEPrus BCJENCTBHE TEIJIOBOTO JeHCTBUA TOKA? CBETOBOTO? XUMUYe-
CKOro? MarEuTHOTO?

14.27. B KakuxX yCTPOHCTBAX MCIOJBL3YIOT TEILIOBOe JAedcTBHE
TOKA? MarHUTHOE AencTBHe?

14.28. Kaxue neiicTBHA 3JIEKTPHYECKOr0 TOKA MOXKHO HAGIIONATE,
MIPONyCKasi ero uepes MOPCKYIO BOAy?

@ 14.29. KaxoBo HasHauYeHHME HCTOYHHUKA TOKA B 3JIEKTPUYECKOH
nenn? MoXKHO JIM CKA3aTh, YTO OH CO3JAeT 3apsaAbl HA IOJcax?

14.30. Bo BCcell M IenHM DSJEKTPAYECKHH TOK Te4yeT OT IIOJOMKH-
TEJIBHOTO K OTPHIATEIHLHOMY IOJIOCY MCTOYHHKA TOKa?

@ 14.31. TpamBaitHas TUHWSA, B OTJAYHAE OT TPOJNeHOycHOI, nMeeT
TOJBKO OAMH 3JIeKTpUUecKuit npoBox. Kak B aToM ciydae co3faercs
3aMKHYTAas Lens?

14.32. HapucyliTe cxeMy coeguHeHUA DaTapeHKH, JBYX JIAMIOYEK
A IBYX KJIKYeH, OIPH KOTOPDOM BKJIIOUYEHHE W BHIKJIIOYEHHEe KaXKJoH
JIAMIOYKH [POU3BOJUTCA «CBOMM» KJIIOUOM.

14.33. HapucyiiTe cxemy coequHeHHs OaTapedku, JIaMIOYKH,
3BOHKA M JBYX KJIOYe#, IpPH KOTOPOH JaMIIOYKA 3aropaercs IpH
BKJIIOUEHWHM 3BOHKA, HO MOXKeT OBITh BKJIIOUYEHA M IIpH HepaboTaio-
1eM 3BOHKE.

14.34. HapucyiiTe cxeMy coefuHeHHs OaTapedKH, ABYX JaMIIOUYEK
¥ TpeX KJIYel, MPH KOTOPOH BKJIIOYEHHE U BBIKJIOUEHHE KaXKA0u
JIAMIOOYKY IIPOU3BOJUTCHA «CBOMM» KJIIOUOM, a Pa3MBIKaHHE TPETHero
KJII04Ya II03BOJIAET OTKJIIYUTH 00e JIAMIIOYKH.

14.35. IIpegnoxuTre cxeMy COeIMHEHUS MCTOUHMKA TOKa, 3BOHKA
M JBYX KJIOYEH, IO3BOJIAKIIYI0 BKJIIOUYHUTH 3BOHOK M3 JIBYX PasHbIX
MECT.

—# TpeTuih ypoBeHb

14.36. HauepruTte B TeTpajzu Tabaumy:

OHeprusa

BHYTPEHHAA XHMHUecKaa MeXaHHuYeCKad CBeTOBafA




BrouniuTe B aTy Tabnuily ycTpoicTBa QA MOJIYYEHHA dJIeKTpHYe-
CKOr0o TOKa B COOTBETCTBHH C T€M BHUJOM DHEDPTHH, KOTODPBIA OHH HC-
HOJB3YIOT: (JOTOSTEMEHT, TalbBAHWYECKHH 3JIeMeHT, aKKyMYJSATOD,
BETPO3JEKTPOTeHepaTop, CoOJIHeuHadA Oarapesd, TEIJIOSJIEKTPOLEH-
TPaib, I'UIPO3JIEKTPOCTAHIINA, TEPMOJJIEMEHT.

14.37. U3BecTeH Takoi daxt: Papajeil NpUXOAUJ HA JEKIHUH B
¢eTpoBoil mMaANe, JOCTABAJ U3 KApMaHa M'OPCTh MEAHBIX U IIMHKOBBIX
MOHeT, (JIAKOH C PACTBOPOM KHCJIOTHI ¥ HOKHUIEI (puc. 40). Kak BbI
Aymaerte, 4Jd dero Papanero Obly HY)KEH TAKOH CTPAHHBIN KOMILJIEKT
mpeaMeToB?

Puc. 40

14.38. MeTanabl ¥ BOZHBIE PACTBOPHL COJeH, KHCIOT M MIeJ0deit
SABJIAIOTCA ITPOBOJHHUKAMH 3JIEKTPHUYECKOr0 ToKa. YTo obImero ¥ B
4eM pasindde B ABUIKEHWH YACTHI[, COCTABISIONIUX 5TH BEIIECTBAa,
[IPHA OIPOTEKAHUHU 3ITEKTPHAYECKOro TOKAa?

14.39. [IBe NMEKOBEIE MJIACTHHLI OMYINEHLI B COCYA C PACTBOPOM
CepHOH KHCIOTHI. fIBIdeTca U Takoe YCTPOMCTBO TabBAHHMYECKHM
anemeHToM? Yto Gyaer, ecnd OfHY M3 IMHKOBBIX ILIACTHHOK 3aMe-
HHUTh HA MEIHYIO?

@ 14.40. Kaxum o6pasoM, ONyCTHB B CTAKAH C BOAOH ABAa MPOBOAA,
IPHCOEIUHEHHBIE K [IOJIOCAM MCTOUYHWKA TOKA, MOMKHO Y3HATH, HC-
IpaBeH JIA OH?

14.41. Ileperouarens (puc. 41) B OZHOM M3 IOJIOMKEHHI coemxu-
HsET IpoBoAa a u b, a B APyromMm — IpoBoja a u ¢. Hapucyiite cxemy
coenHeHnA OaTapeiiku, MepeKJI0YaTelsd | JBYX JIaMI, IIPH KOTOPOH
B 3aBHCHMOCTH OT IIOJIOKEHHS MepPeKJII0UATeNSA TOPUT MU OJHA JIaM-
1a, Wiu Apyras.
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14.42. Tlpepno:xure cxeMy COeIUHEHUA UCTOYHUKA TOKA, JaMIIO4d-
KH U IBYX IepeKJYaTe e, MI03BOJIAIOIIVIO BKJIYATh U BEIKJIOYATh
CBeT U3 JBYX PAsHBIX MECT.

14.43. OnHa U3 KJAaBUINEH BHIKJIIOYATENA IO3BOJIAET BKJIOYATh U
BBIKJIIOYATH TPHW JIAMIIBI B JIIOCTPE, a4 JAPYrasd KJaBHIIA — elle JABe
JaMmibl. HapucyiiTe cxeMy Ienu, eCad HM3BECTHO, UTO IEpPeTOpaHue
ONHOH M3 JIAMII He NPHUBOJUT K OTKJIOUEHHIO OCTAJbHBIX; K JIIOCTPE
IOABENeHLl TPH IPOBOA.

14.44. IIpegoxxuTe cxemy LeIld, B KOTOPOH [ABe JaMIIbl M JBa
KJoUa, MpHueM jJamny JII BKJIOUaeT M BBIKJIOYaeT Koy K1 (me-
3aBHCHMO OT COCTOSHHS Kiaoda K2), a mamma JI2 3aropaeTcs TOJIBKO
IPU 3aMBIKAHHHK 000HX KJIOUeH.

A xax MeTrann — Bcex HeJp 3eMHBIX BJIAJBIKA —
Cser OTpa’<aer U NPOBOJTUT TOK ?

Bce ATOMBI — OT MaJia 10 BEJIHKA —

YacTs DIEKTPOHOB OTAAIOT B OOPOK,

H obimit 06pasyeTcsa IOTOK,

Koropsii, crosro Obiako, 6ecrniaoTHO

Bpoas Ilona yerpeMisieTcsa 0XOTHO

CxBosb MoHEI, yIaKoBaHHBIE [IJIOTHO,

Kak mapuku nMHT-IOHTa B KOPOGOK.

Hxcon Andaiik. Tanyst meepdvix mea

15.CUNA TOKA U HANPSXXEHUE.
3AKOH OMA 41 YYACTKA UENMA

MpuMep pelleHUs 3agaun

Ha puc. 42 uzobpakeHb rpadUKN 3aBHCHMOCTH CHJBI TOKA OT Ha-
NpAKeHUsA AJA ABYX pesuctopoB (I u 2). Uemy paBHO COIIPDOTHBJIE-
HUE 3THUX IPOBOAHUKOB?

LA

0 12345 U,B
Puc. 42
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U
Pemenune. U3 zakona Oma ciregyer: R = —. CienoBaTesnHO,

uT00LI HAWTH CONPOTHBJIEHME ITPOBOJHHUKA, HaA0 BeIOpaThk Ha rpadu-

Ke Kakoe-Tub0 3HAYEHHE HATDSKEHHS W Pa3fesJuTEH €T0 Ha COOTBET-

CTBYIOII[ee eMy 110 rpauMKy 3HadeHHE CUJIbI ToKa. Hampumep, a4 pe-

sucropa ! 3Hauenuio Hanps:Keausa U = 5 B cooTBeTCTByeT cruJia TOKa
5B

I=2,5A.Orciona R, = ﬁ = 2 Om. JInsa HAXOKOEHUA COOPOTHB-

JeHus peaucropa 2 ynobHee B3AThH 3HaveHue Hanpskenus U = 4 B,

KoTopoMy cooTBeTcTByeT cuiia Toka [ = 1 A. Orciona ans pesucropa 2
4B

monydaem R, = i = 4 Om. OfpaTuTe BHUMAHMNE: YeM 0OJIbIIE CO-

IIPDOTHBJIEHHWE DE3HCTOPA, T€M MEHbIIe yroJ HakJIoHA rpaduka 3aBH-

CHUMOCTH CHJIbI TOKA OT HANPAMKEHHs. JTO JErKo IOHATh: BeJb UYeM

60JIbIIIe COMTPOTUBIEHHE PE3NCTOPa, TeM MeHbINe CHJIa TOKAa IIPH TOM

JKe HaUpsAKeHHUH.

YCTHAS PASMUHKA

15.1. KakoBa cuia ToKa B MPOBOJHUKE, €CJH 3a 2 ¢ 4Yepea IIoIe-
peYHOe ceYeHue 3TOr0 IPOBOAHMKA MpoxoauT 3apsag 6 Ki?

15.2. Kaxoit 3apsii MpOXOAUT uepe3 MOMepeYHoe CeYeHHe IPOBOJ-
HHKAa 3a 9 ¢ IIpH cuje Toka 3 A?

15.3. Kaxkum npmbopom usmepsior cany Toka? Kak sTor npubop
BKJIIOUAIOT B Ienb?

15.4. 3a HexoTOpOE BpeMsA uepes JaMiy npouresa 3apazg 5 Ki, a
3JIeKTPUYECKOe IIoJie coBepmimio npdw atom pabory 60 I[»x. Kaxopo
HaTIpAKeHUe Ha JaMie?

15.5. ITpu manps:xeHun Ha jJamne 6 B uepes mammy mpormen 3a-
pan 2 Ka. OnpegennTe, Kakywo paboTy COBEPIIMJIO AJIEKTPHUYECKOE
IIOoJIe 33 DTO BpeMs.

15.6. Kaxum mpubopom mamepsitor Hanpa:xkeaue? Kak aror mpu-
60p BKJIKOYAKT B LieOb?

15.7. Yemy paBHO CONPOTHBJIEHHE IPOBOLHHUKA, II0 KOTOPOMY IIDH
Hanps:xeHEuu 12 B nporekaer Tok cuioir 2 A?

15.8. Kakyo pHU3HYECKYI0 BeJIMUYNHY HA3bIBAKOT COIPOTHUBIEHNEM ?
KaxoBa eguHHIIA COTPOTUBIEHUA?

15.9. KakxoBO cOIpOTHBIE€HHE IPOBOJHMKA, CHJIA TOKA B KOTOPOM
paBHa 2 A npu Hanps:KeHum 8 B?

15.10. Yro xapakTepusyeT yaeJbHOE CONPOTUBJIEHNE: IPOBOAHUK
WM BEUeCTBO, U3 KOTOPOI'O OH M3rOTOBJIEH?

il



15.11. Ynensroe conporusnerne mequ 0,017 Om - mm?/Mm. Kaxkoso
COTIPOTHBJIEHHE MEAHOTO IIPOBOAA AJIHHON 1 M M mI0ILaabio moneped-
Horo ceyenusa 1 mm??

15.12. T'ne ucnoAB3YIOT NPOBOAHHUKHU € MAJBIM VIEIbHBIM COIIPO-
tuneruem? IIpuBeguTe IpuMepEI,

15.13. I'me uCOOABL3YIOT HMPOBOAHHKU C GOJBIIHM yAEJLHBLIM CO-
nporusaenuem? [IpuBeauTe mpUMep.I.

15.14. TTouemy TIPOBOJA AEJAIOT OOBIYHO M3 MEIU WU ATIOMUHUS?

15.15. Heo6xoa1uM0 BABOE YBEJIMYUTE CHUJIY TOKA B JAHHOM IIPOBOJ-
HuKe. YTO IJIs 3TOro HaZO cAeaaTh?

= ] NepBbin YpOBEHb

15.16. Ha nokone nmaMmnouku aasa doHapuka HamucaHo: «0,2 Ax.
Kakoil 3apAn OpoXoAuT yepes JaMIOUKy 3a 2 c¢?

15.17. Ha noxose naMmodxu s GoHapuka HamucaHo: «3,5 By.
FKaxyro paboTy coBepInaeT 3JIeKTPHUYECKHHA TOK, KOIa Yepes JIaMIIod-
Ky npoxoaut 3apan 10 Ku?

15.18. Ha puc. 43 uzobpaxkena mkana amuoepmerpa. Kakossl mesa
JleJIeHHsl U [peAesbl M3MepeHHs mnpubopa'? 3anmuinuTe MOKa3aHUA
aMIIepMeTpa.

2

0 A
Puc. 43

15.19. Ha puc. 44 uzo0paskeHa nrkaja BoJIbTMeTpa. KaKkoBBI ieHA
JeJIeHEAs M Ipefesbl H3MepeHHs npuOopa? 3anWIInuTe MOKA3aHHA
BOJIBTMETpA.

120 190 200
80 240
40
280
0 v
Puc. 44

! MUHMMAJIBHOE M MAKCAMAJIbHOE BHAYEHUsS QU3UIeCKOd BeJIMYMHEI, KOTOPbIE MO~
JKeT U3MEPUTH IPHOOP.
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15.20. Ha pwuc. 45 usobparkeHBl NIKAJBI ABYX ammepmeTrpoB. Ka-
KO#l 13 npubopoB BeI 6bI BeIOpanu, 4TOOB KaK MOMKHO TOYHEE H3Me-
PUTL 3HAYeHUe CUJIBI TOKA B Ienu? O00CHYHTE CBOI BBIOOD.

2 2

0 A 4

Puc. 45

15.21. Ha puc. 46 uzobpakeHsl ITKAJIB JIBYX BOJALTMeTpOB. Kakoii
u3 npubopos Bbl OBI BeIOpanu, 4yTOOB KAaK MOKHO TOYHEE M3MEPHUTh
3HauYeHHe HalpAKeHHA Ha yuacTke uenu? OO0ocHYHTE CBOH BHIDOD.

2 8 10

Puc. 46

15.22. VyeHUK yTBEepKAAeT, 4YTO AMIIEPMETD, BKIIOYEHHEIH B IeIlhb
nepes J1aMIOH, NIOKaMer OOJBIIYIO CHJIY TOKA, UYeM BKJIIOUEHHBIN
nocne Hee (puc. 47). IlpaB au ou? IloscHHTe CBOI OTBET.

Aon -l
—O—R— X—3
Puc. 47

15.23. OnpejenuTre cUIy TOKA B 3JIEKTPHYECKOH JIaMIIe, eCJIH Yepes
ee HUTH Hakajla 3a D MUH IPOXOAXT dJeKTpuuecKkui sapan 150 Ki.

15.24. Cuna Toka 4yepes BIEKTPUYECKYIO JAMIIOUKY KapMaHHOTO
donapuka 0,22 A. Kakoii 3apsag npoxoauT yepes jamMmnouky 3a 10 c?

15.25. 3a xakoe Bpems yepes IONEPEYHOE CedeHHE MPOBOTHHUKA
upu cumie Toka 200 MA npoiiger 3apsana, pasabH 60 Kia?

15.26. OnpefenuTe HANpAKEHNE HA YIAaCTKe IeNH, eCJH IPHU IIPo-
xosxgenun 3apana 30 Kix 6sura coepmena pa6ora 180 k.
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15.27. Hanpsxenue ma gamme 220 B. Kakas cosepinaercs pa6ora
OpH IPOXOXKAEHWH Yepe3 HUTh Hakaja Jamisl 3apsaga 50 Kiu?

15.28. Hanpsaxeaue Ha asromobuiasHOM Jdammouke 6 B. Kakoi
3ap#Aj MPOIIes Yyepe3 HUTh HAKAJIA JIAMIOYKH, €CJIH IIPH 3TOM Oblia
coBepuieHa pabora 720 Ix?

15.29. KakoBo compoTHBIeHHEe MeZHOTO NpoBoja aamHod 10 M u
II0IaAbi0 monepeynoro ceuenus 0,5 mm??

15.30. PasmMepsl HUXPOMOBOT'O M 3KEJI€3HOTO MPOBOJOB OJWUHAKO-
Bel. COIPOTHUBIEHME KAKOro mpoBoaa Gosnpire?

15.31. KakoBO CONpPOTHBIEHHE MELHOTO MPOBOAA NJIWHOM 5 KM U
ILJIOMIaLbI0 IonepeuHoro ceuenus 0,85 mm??

15.32. Peocrar comporuBiesunem 21 OM HU3roTOBJIEH M3 HUKEIH-
HOBOH mpoBoJioKH. KakoBa AJHHA IIPOBOJIOKH, €CJIH ILIOMIALL ee II0-
nepeunoro cedenusa 0,5 mm2?

15.33. IIpu Kaxoil MJIOIAAM MIOMEPEYHOTO CeUEHUS MeIHBIA IIPO-
Box namHOM 50 M Oyger mMmers comporusieHue 0,5 Om?

15.34. KaxoBo HanpsiKeHue Ha pesucrope conpotusierueM 10 Om,
cuJia TOKa B KoropoMm passHa 0,5 A?

15.35. KakoBoO conmpoTuBIeHNe IPOBOAHUKA, CAJIa TOKA B KOTOPOM
paBea 0,2 A nopu Hanpsa:xenuu 4 B?

15.36. Ha snekTpuuecKkoil JaMmnouke HanucaHo: «4,5 B, 0,25 A».
KakoBo compoTusIeHMe HAUTHA HAKajda B pabodyeM COCTOAHUU?

== | Bropo ypoBeHb

15.37. Kak mo XUMHYEeCKOMY HOEHCTBHIO TOKa MOMKHO CYJHTH O
npomeaniem sapszue?

15.38. OguHaKoBBIe M 3JEKTPUYECKHWE 3apsAAbl MPOHAYT depes
[ollepevyHoe cedeHrne IPOBOAHUKA 3a 3 C IIPX CHJIe TOKa 5 A U 3a IoJI-
MHUHYTHI IpH cuie Toka 0,5 A?

15.39. [Touemy CONpPOTUBJIEHNE PA3IMYHBIX NPOBOLHUKOB HE OJH-
HAKOBO?

15.40. Kax MOXHO OIpeAeNUTh HANDPSYKEHHe CeTH B KBapTupe,
HMCI0JIB3Ysi JIF00bIe TPUOOPEI, KPOME BOJILTMETPA?

15.41. OnpegesinTe YHCJIO 3JIEKTPOHOB, NPOXOAAmMMX 3a 1 ¢ de-
pes ceueHHMe MeTAJJIMYECKOro NPOBOAHMKA IPH CHJIE TOKA B HEM
0,8 MrA.

15.42. B snexTpoHarpeBaTesje HUKEJIHMHOBYIO IIPOBOJIOKY ILIOLIA-
IbIO TIOIEPeYHOoro cedeHnA 1 Mm% 3aMEHAIOT HUXPOMOBOH IIPOBOJIO-
KOM Takoi ke aauHbl. Kako# HoJKHA OBITH ILIOIIAAH IIOIEPEYHOro
ceueHNsi HUXPOMOBOM IIPOBOJIOKH, YTOOEI CONPOTUBJIEHUE Harpesare-
Jisi OCTAJIOCH TIPEXKHUM?
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15.43. Kakum Mo:Ker OLITH AMAMETP MEeZHOrO IIPOBOJA AJIHHOMN
10 M, ecau ero conpoTuBIeHHe BO M3be)kaHue meperpeBa He JOJIKHO
npesbrmnate 1 Om?

15.44. Ha puc. 48 npeacrasies rpa@uk 3aBUCHMOCTH CHJIBI TOKa
OT HaNps)XeHHd [JA ABYX INPOBOJAHHUKOB. Kakoil M3 NDPOBOJHHKOB
uMeeT DOJIbIIee CONPOTUBIeHHE?

I

Puc. 48

15.45. Ha puc. 49 npexacrasies rpaduk 3aBHCHMOCTH CHJBI TOKA
OT HANIPAMKEHUS AJA TPeX PasiudHBIX MPOBOAHUKOB. KakoBo compo-
THBJICHUE KAXKIOTO U3 HUX?

IA .
0,3
0,2 2
0,1 LT A
o
0

5 10 15U, B
Puc. 49

15.46. IlocrpoiiTe rpaduK 3aBUCHMOCTH CHJIbLI TOKA OT HaIpssKe-
HUA 1A ABYX IPOBOAHUKOB, CONPOTUBJIEHHE KOTOPBLIX & u 15 Om.

15.47. IlepeMeHHBII PE3HCTOP ¢ MAKCHMAJILHLIM COIPOTHBICHHEM
200 OM mozkiIIOYEH K HCTOYHMKY IMOCTOSHHOTO Hampsskenus 12 B,
ITocrpofiTe rpadmk 3aBUCHMOCTH CHUJIBI TOKA B LleOX OT COIPOTHBIe-
Hua pesucropa I(R).

15.48. IIpu nepeHoce 3apsga 120 Ki 13 ogHOM TOUKM 3IEKTPUYE-
CKOH IleIX B JPYTYI0 3a 8 MuH coBeprrena pabora 600 [Ix. Onpeze-
JINTe HANIPSYKEHUEe U CUJYy TOKa B IIeIIH.

15.49. Hanpsioxenune Ha KoHnax nposoxgamka 15 B. Kakosa cuia
TOKa B IIDOBOJHUKe, ecaH 3a 20 ¢ coBepinena pabora 150 Ix?

15.50. Kaxoii 3apaz NIPOXOAHT 110 TPOBOAHHUKY 3a 1 MHH, eclId ero
conporuBienue 15 OM, a HanpsiKeHUe Ha KOHIaX IPOBOAHUKA 6 B?

75



15.51. IIpu nepememenuu sapsaza 60 Ki no conupaam sieKkTpo-
HarpesaTesis Oblia cosepmena pabora 900 [[:x. Kakosa cmima Toka B
cIupanu, ecau ee conporusienue 30 Om?

15.52. 3a 20 c uepes mpoBoauHuK mpomena sapan 30 Kn. Kaxko-
BO HaIpsAKeHHe Ha KOHIAX IIPOBOJHHKA, €CJIH ero COIPOTHBICHHE
10 Om?

15.53. Onpenenure COMPOTHBIEHHE YYACTKA LelIH, €CJIH IIPpH Ha-
npsxeaunu 12 B gepes aToTr yuacTok 3a 15 ¢ mpomen 3apan 30 Ki.

=8 TpeTuin ypoBeHb

15.54. O0bAcHUTE HANAYAE 3IJNEKTPHUYECKOrO COIPOTHBIEHHA Y
IIPOBOLHHUKOB C TOYKH 3PEHHUS MOJIEKYJIADHOH TEOPHH CTPOEHHUS Be-
1[ecTBa.

15.55. [Ira aTlOMHHHEBHIX NPOBOAA WUMEIOT OJHMHAKOBYIO MAaccy.
IIuameTp TIepBOro mMpoBojAa B 2 pasa 0oibIre, yeM JUaMeTpP BTOPO-
ro. Kako#l u3 mpoBOAOB HMeeT OOJiblllee COIIPOTHBJIEHHE U BO CKOJIb-
Ko pas?

15.56. Bo CcKOJBKO pas OTJMYANTCA 3HAUEHUA COINPOTUBICHUIA
IBYX aJIOMUHHEBBIX IPOBOJOB, €CJH OJUH M3 HUX uMeeT B 6 pas
MEHBIIYIO JJIUHY U B 3 pasa MEeHBIIYIO IJIOIaAh IONePeYHOro cede-
HUA, 4eM ApyTroi?

@ 15.57. Cuupasip M3roToBJieHA U3 HUXPOMOBOH IPOBOJOKH C ILIO-
mazaeio monepeysoro cedvenusa S = 1 mm?. KakoBa gimHA 9TOH IpO-
BOJIOKH, ecau mpu cuie toka I = 0,6 A HanpsakeHuWe Ha CIIMPANH
U=15B?

15.58. Kakoe Hanps:xeHUe HY»KHO IPHIOXKUTh K CBUHI[OBO! IIpO-
BOJIOKe AJUHOH 2 M, 4TOOGEI CHJIa TOKa B IIPOBOJIOKE paBHAIAach 2 A?
Ilnomaas monepeyHoro cedenus npososoxu 0,3 mm2.

15.59. KakoBa miomanb MOMNEpevYHOro CeUYeHHUs MeIHOH IpPOBOJIO-
KM, cuia Toka B Koropoit 0,05 A mpu manps:xeruun 5 B? [Inmaa npo-
Boaoku 400 m.

Kpenkue opeluku

@ 15.60. Conporusinenne mexHoi nposojiokda R = 1 Om, ee macca
m = 1 kr. HaiiiuTe IIvHY TPOBOJIOKH [ M MJIOIIajgk ee IONEepPedYHOIo
ceuerna S. IlnorHocTs Meau pasua 8900 xr/m®.

15.61. KaxoBo compoTHUBIEeHUE KeNIe3HOH TPYOKH AJHHOH [ = 3 M,
ecJld BHYTPeHHHU auaMeTp TpyOKu d = 3 cM, a TOJIIUHA ee CTEHOK
a=1wmm?

15.62. Hy>xH0 u3roToBuTh npoBoA aiauHo# 100 M m comporusie-
HueMm 1 OM. B KaKoM ciayd4ae IpoOBOJA MOJYUUTCA Jerde: eCclIH ero cle-
JIATh U3 aMIOMHHUA HiId u3 megu? Bo ckoJabKo pas?
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15.63. 13 meTania mMaccoil 1 Kr HY’KHO U3TOTOBUTH IIPOBOJ AJIH-
poii 1 kM. B KakoM ciydae COIIPOTHBJIEHHE NPOBoAa OyaeT MeHbIIe
(1 BO CKOJILKO pas): eciad ero caeiaTh U3 MeAu uau cepebpa?

Korna pasEOPOOHBIX METAJJIOB
KorTaxT obecneyurT cpesa

W3 BOHO-KHCIOTHBEIX COCTABOB,
To ToK Bo3HHKAaeT Bcergal

A.I'. Bpamyma

16.MOCJIEAOBATEJIbHOE W MAPANNENIbHOE
COEAVNHEHUA NPOBOAHUKOB

Bl +k, L ety
1 2R R1 R2

Mpumep pewieHnn 3agaumn

KakoBo conporusierne R nmokasanHoil Ha puc. 50 menun? ConmpoTus-
nenue peauctopos R, = R, = 30 Om, R, = R, = 60 Om.

R2

Puc. 50

Pemenue. Peaucroper R2 u R3 coennHeHBl NapasjelbHO, IO~
3TOMY COMIPOTHBJICHHE COOTBETCTBYIOIIEr0 YUACTKA IIemu

__RR, _ 30 Om-60 Om
22 R, +R, 30 Om + 60 Om

= 20 Om.
Pesucropel RI u R4 noakaodeHbl K yyacTKy nenu R2-R3 mocie-
IOBATEJHLHO, IIO3TOMY

R=R +R,,+ R, =300mM + 20 Om + 60 Om = 110 Om.
Omeem. R = 110 Om.

YCTHAA PASMUHKA

16.1. Pesucrops! conporasiaesreM 2 1 3 OM coeguHEeHBI IIOCJIEHO-
BaTeNbHO. YeMy paBHO X 00IIjee COIIPOTHBJIEHHUE?
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16.2. Pesucropsl conporuBiaesueMm 2 u 3 OM coeJuHEHB mapas-
JensHo. YeMy paBHO HX ofliee COIPOTHBIeHHE?

16.3. Pesucropsl conporusiesuem 7, 13, 29 u 127 OM BKIIOUEHBI
nmocyaenoBaTenbHo. MOMKHO JIM YTBEPIKIATh, YTO UX 00Imee COIIPOTHB-
nenne 6oapmie 131 Om?

16.4. Pesucrops! compoTuBiaenueM 7, 13, 29 u 127 OM BKIIOYEHBI
napajienbHo. MOKHO I YTBEPIKIATh, UTO UX 00IIlee COMIPOTUBIEHNE
menbire 7 Om?

16.5. KakoBBI OCHOBHBIE CBOMCTBA INOCJIEAOBATEJILHOTO COeIHHEe-
HHSA IPOBOIAHUKOB?

16.6. KakoBbl OCHOBHBIE CBOMCTBA NApAJJIEJBHOTO COeSUHEHHs
IPOBOIHUKOB?

16.7. AABnsieTrca M IIOCJEJOBATENBLHBIM COEJMHEHHE DPe3HCTOPOB
R1 u R2? R4 u R5 (puc. 51)?

R1 R2
— —

R3

R4 R5
— -

Puc. 51

16.8. SIBasieTca M mapajlieJbHLIM COeUHEHUEe pe3ucTopoB RI m
R2 (puc. 52)?

RI
=

R2
—|_+—

Puc. 52

=— | MNepBbii ypoBeHb

16.9. ITouemy BCe OCBeTHTeJbHBIE HNPUOOPEI B Ballell KBapTUpe
MOAKJIIOYEHEl K CeTH IapaljiebHO?

16.10. YuacToK Ilenu COCTOMT W3 ABYX IIOCJEJOBATENBHO COefu-
HEeHHBIX IPOBOAHUKOB conporupienueM 5 u 10 OM. Hanpsa:xenune Ha
KaKOM M3 IpoBOAHUKOB Gonbiie? Bo ckosbko pas?

16.11. YuyacTok el COCTOUT M3 ABYX IlapajjiebHO COeIMHEeHHBIX
IpoBOXHMKOB conporuBaenuem 5 1 10 Om. B KaKoM 13 IPOBOJHHKOB
cua toxa 6osabnie? Bo croIbKO pas?
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16.12. Kax M3MeHHTCA CONPOTHBJEHHEe Ielll, eCJIM COIPOTHUBIE-
HHUEe OJIHOTO M3 PE3HCTOPOB B BTOH IETH:

a) YBeJHUYHUTH;

0) YMEHBIITUTE?

3aBHCHT JHU OTBET OT THIIA COeIHHEHHN A HpOBOI[HPIROB?

16.13. KaxoBo conpoTuBiIeHue nenei (puc. 53, a—e), ecau conpo-
THUBJIEHUE KaKAO0T0 U3 pe3uctopoB 1 Om?

R R
R R R _—
— T L 2]
[ —&
a (1] 8
R R R
-

£
e |
e

e

Pwuc. 53

@ 16.14. Y4acTOK Ilelld COCTOUT U3 ABYX IIOCIEI0BATEIBHO COeIHHEH -
HBIX PEe3MCTOPOB, cOnpoTuBIerne KOoTopeiX B, = 50 Om u R, = 70 Om.
Hanps:xenne Ha yuacTtke menu U = 60 B. Haiizure cuiny Toka B
uenu I u Hanpsxerusa U, u U, Ha KaKJ0M H3 PE3HCTOPOB.

16.15. Pesucropsl, conpoTuBiaeHue KoTopeix 2 u 3 KOM, coeguHe-
HBI TTOCJIEOBATENHLHO U MOAKJIIOYEHBI K UCTOYHHUKY ITOCTOSAHHOIO Ha-
npsoxkenud 15 B. Hadigure cury TOKa B IlenH ¥ HAIPAMKEHHEe HA KarK-
JIOM U3 Pe3UCTOPOB.

16.16. PesucToprl, conpoTuBieHre KOTopeix 2 u 3 KOM, coenuHe-
HBI TAPAJJIEbHO ¥ MOAKJIIUYEeHbl K UCTOUHHUKY IMOCTOSTHHOTO HATIPS-
skenuda 15 B. Halinure cuny Toxka B KaKJ0OM U3 Pe3HCTOPOB M COIIPO-
THBJICHUE I[EITH.

== | BTopoi ypoBeHb

16.17. B eslouHOH rupisHEIe Ieperopeja BCEro OJHA JIAMIIOYKA,
a moracau Bce. ITouemy aTo mpomsomao? YTo HYIKHO CHEJATh A
TOr'0, 4TO0BI T'HPJIAHAA IPOJOJKANIA I'OPETh, €CJIH HeT 3alacHOH JlaM-
MMOYKH?

16.18. K HeCKOJABKHMM HapajLjieIbHO COeJUHEHHBIM IIPOBOLHHUKAM
MOAKJIOUAIOT MMapajjiellbHO eime ofuH. Kak M3MeHHWTCSA CHJIa TOKA B
9TOM YYacTKe Iemu?
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16.19. Kakx M0KHO OOBACHUTH TOT (haKT, 4TO ObIllee COMPOTHUBIIE-
HUe NapajielbHO COeQWHEHHBIX IPOBOAHUKOB MEHLIIE COIPOTHBIE-
HUA KaKJOT0 U3 BXOAAINUX B 9TO COeAUHEHUE NPOBOLHHKOB?

16.20. CranpHas ¥ adoMAHHEBAsd IOPOBOJOKH OJHHAKOBOTO pas-
Mepa BKJIOYEeHbI MOcJjefoBaTesbHO. Ha Kakoil M3 HMX HaOpSAKeHHe
6osbmie? Bo cKoobKo pas?

16.21. Menguas ¥ CBUHIIOBAA IIPOBOJIOKH OJMHAKOBOTO pasme-
Pa BKJIIOYEHEBI IIapaJjJjeJbHO. B kako# m3 HMX cHJa TOKa Oosabire?
Bo ckoasko pas?

16.22. HauepruTe CXeMbl BOBMOXHBLIX PAa3JIMUYHBIX COEIUHEHUN U3
YeTBIPEX OTWHAKOBBIX DPE3UCTOPOB.

16.23. KakoBo compoTuBjIeHue nemeil (puc. 54, a—a8), ecad co-
NIPOTHBJIEHHE KaXXA0T0 U3 pesucTopoB 1 Om?

R

R R
R R 1 e
- R R m
e

a o 8
Puc. 54

16.24. KakoBo conpoTUBIIeHHe Ienu (puc. 55), ecau COMpPOTHBIIe-
HUe Ka’ykJIoro u3 pesucTopoB 1 Om?

R R R

Puc. 55

16.25. Yernipe pesucropa conporusiesnem R, = 3 Om, R, = 7 Om,
R3 =20Mu R4 = 8 OM coeqUHEHBI II0 CXeMe, U300pa’KeHHOH Ha
puc. 56. Onpeznenure o0Ilee CONPOTHUBIEHNAE LIEIH.

R2

R4
Puc. 56
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16.26. Kak 6ynyT uMaMeHATLCA HOKazaHuA npubopos (puc. 57),
ecJIM JBMXKOK PEOocTaTa MepeMelraTh BIIPABO?

0y Do M
oo
|-

@ 16.27. Tpu pesucropa conporusieduem 10, 15 u 30 Om coegune-
HBI mapaJjiensHo. Kakoso comporusienue nenu? KakoBa cuia ToKa
B KaXKIOM K3 DEe3HCTOPOB W 00Ijasf CHJIa TOKa B LeNH, eClIH K Ienu
MIPUJIOKeHO Hanpsikenue 36 B?

16.28. Kax moayuuTh conporuBierne 25 OM, MCIIOJIH30BAB MUHH-
MaJbHOE YHCJIO OJUHAKOBLIX PE3UCTOPOB conpoTusaeHreM no 10 Om?
HapucyiiTe cxeMy COOTBETCTBYIOMIETO COETUHEHUA.

16.29. Haiigure cuay TOKa B  Ka)kKJIOM U3 PE3HUCTOPOB
(puc. 58, a—a). K menu npunosxeno Hanpsxenue 12 B, conporus-
JeHne Kayxkaoro pesucropa 1 kOm.

R1 RI1
— R2 —
R2 7 A R2 R3
- — H 4 H—
R3 — R4
— m
a 6 8
Puc. 58

@ 16.30. HaiiguTe cuny TOKa B KaXKJOM U3 OLUHAKOBLIX PE3UCTOPOB
(puc. 59) conmporueiaeruem mo 60 OM, eciim HaAIpPsyKeHHNEe HCTOYHHUKA
toxka U = 18 B.

_' R1

R2

R3

Puc. 59
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16.31. HaiiaguTe cuny Toka B KaskaoMm u3 pesuctopoB (puc. 60).
K menm nmpunoskeno Hanpsixerue 110 B, conpoTHBIeHHe KaxLOTI0
pesucropa 200 Om.

16.32. CompoTusiieHre Kaxa0ro pesucropa B menu (puc. 61) pas-
HO 6 OM. Hanpsaskerue ucrounuka 3 B. Haiigure cuiny ToKa B Kask-
JIOM M3 DE3HCTOPOB.

Puc. 61

@ 16.33. Kak cieayer BKIHOYWATHL B I[elb aMIEPMETDP, 4TOOBI H3-
MEPHTHL CHJIY TOKAa B JlaMIle — IIOCJIeJOBAaTEJIbHO C JaMIIOM WJIH Ia-
pannensHo? HapmceyiiTe cooTBeTcTByONIyI0 cxeMy. Kakum M0IKHO
OBITH COIIPOTUBJIEHUE aMIlepMeTpa II0 CPABHEHHIO ¢ CONPOTHBJIEHUEM
aamMnb?

@ 16.34. Kak cieayer BKIAKYHUTH B Ielb BOJHTMETD, 4TOOBI H3Me-
PHUTh HAIPAKEeHHWEe Ha JiaMIle — II0CJIeJ0BATENIbHO C JaMOIOH WJIH Ma-
pannensHOo? HapucyiiTe COOTBETCTBYIOIIYIO cXemy. KakuM TOJIKHO
OBITE COIPOTHBJIEHHE BOJLTMETPA IO CPABHEHHI) C CONPOTHBIEHHEM
JamMobr?

=8 TpeTuin ypoBeHb

16.35. Mcmone3ysa 3aKOH COXpaHEHWs B3JIEKTPHUECKOro 3apsana,
TOKAMKHUTEe, UTO BO BCEX YUACTKAX IENH C MOCJeJ0BATETbHBIM COeIU-
HEHHWEM De3UCTOPOB CHJIA TOKA OJHA M Ta JKEe.

16.36. [Tosnp3ysick 3aKOHOM COXPaHEHUS 3JIEKTPHYECKOTO 3apsja,
OOKajKHTe, UTO CHJa TOKA B HEPAa3BETBJIEHHOM ydYaCTKe ey C IIa-
pajjenbHBEIM COeTHHEHUEM ITPOBOJHUKOB PABHA CYMMe CHJ TOKOB B
BETBSAX IEIH.
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16.37. Yuenuk no omubOKe cobpaJ 1ens, NOKa3aHHYI Ha puc. 621,
U ¢ YAUBIeHHeM OOHAPYIKWUJ, UTO JaMIla He FOPHT, XOTS BOJBLTMETP
IOKa3bIBAeT HANPAMEHHe, Ha KOTopoe oHA paccumraHa. O6bsicHUTE
STOT «OIIBIT».

Puc. 62

@ 16.38. B xozme nabopaTopHO#l paboThl y4eHHK co0pan Ienk He-
OpPaBHJIBHO, TOMEHAB MECTAMM aMI€pMeTp M BOJBTMETP. Byzer am
B cobpaHHOH memu roperb Jamma? Yrto moxa)kyT npubopni? Kaxoi
npubop MOXKET BBIHTH H3 CTPOA?

16.39. Hatinute conporuBienue nenu (puc. 63) m cuiay TOKa B
KaXXIOM M3 OJMHAKOBEIX Pe3ucTOpoB compoTuBaeHueM mo 200 Om.
K nenu npuioskeHo Hanpdaxkenue 6 B.

R1 R2 R3
H | o I

R4 R5

Puc. 63

16.40. Haiigure comporuBieEne Ienu (puc. 64) M cuay TOKa B
KayKJI0M U3 OJWHAKOBBIX DPe3ucTopoB comporuBirermweM mo 500 Om.
K menu opunoskeHo Hanpa:kerune 12 B.

Rl

s
e J

R2 R3
I S P
R4

et
—

Puc. 64

16.41. Kak HYKHO COEJUHHTL YEThIPE PE3UCTOPA, COIPOTHUBJIEHHE
KOTOpPHIX R, = 0,5 Om, R, = 2 Om, R = 3,50M u e = 4 OM, 4TOGEBI
ux obigee conporuBaeHue OpL10 1 OM?

1 3rneck 1 nanee (EC.TIH. He OroBOpPEHO I‘IHOE) CONPOTHBJIEHHE aMIlepMeTpa CUHUTaeTCA
HaMHOI'0O MEHBIIHUM COIIPOTHBJIEHHA APYTHX 3JIEMEHTOB LIelIH, a COIPOTHBJIEHHE BOJIbT-
MeTpa — HAMHOTO GOJBITHM.
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16.42. Kax moayunTh comporuBierme 9 OM, MCOOIB30BaB MUHHU-
MaJIbHOEe YUCJIO ONUHAKOBBIX PE3UCTOPOB CONMPOTHBIEHHEM 1o 15 Om?
HapucyiitTe cxeMy COOTBETCTBYIOIILEr0 COeIUHEHM .

16.43. BriuncanTe CONPOTHBIEHHE IeNH, NOPEACTABIEHHOM Ha
puc. 65, eciim R = 2 Om.

2R R R
o——]
2R
2R
2R
Puc. 65

16.44. Hajigure cHiy TOKa B KayKAOM M3 pe3ucTopoB (puc. 66) u
IPUJIOKEHHOE K IeNH HaIps KeHHe, eCId aMIePMeTD IOKAa3bIBaeT CHIY
Toka 1 A. Conporussienue pesuctopos R, =6 Om, R,= 12 Om, R, =5 Om.

(T

Puc. 66

16.45. KaxoBa cumja TOKa B KaXKJAOM M3 pe3ucTopos (pmc. 67) u
IIPHJIOKEHHOE K LIeNN HalpAMeHHe, eClI BOJIbTMETD IIOKa3bIiBaeT Ha-
npsxenue 3 B? Conporusnenue peaucropos R, = 3 KOm, R, = 6 kOm,
R, = 4 xOm.

RI

Puc. 67

16.46. HaitinuTe cuiy TOKA B KAXKJIOM M3 OZMHAKOBBIX PE3UCTOPOB
(puc. 68) conporuBierunem nmo 120 OMm, ecin HaNpsSIKeHHE UCTOYHUKA

ToKa 36 B.
_|

RI

R3 R2

R4

Puc. 68
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16.47. Haiigure cAIy TOKA B Ka’X/J0M M3 OLMHAKOBBIX PE3HUCTOPOB
(puc. 69) conporuBiaenueM o 30 Om, eciu HanpsKeHVe HCTOYHUKA
roka 15 B.

R7

— _—]

RI R2

R3 R4

R6

Puc. 69

Kpenkue opeLuku

@16.48. YeTbIpe OAMHAKOBEIE JIAMITBI COEJHHEHBI, KaK IMOKas3aHO
Ha puc. 70, ¥ DOAKIOYEHBI K MCTOYHHUKY IOCTOSHHOTO HAIIPAMKE-
HuA. Kark u3MeHUTCA HAKaJ KasKJ0# M3 JIaMIl, eclid Jamnoa JI4 nepe-
ropuT? 3aBHCHMOCTE CONMPOTHUBJICHUSA JAMII OT TEMIIEPATYPHI He yUu-
ThIBAKUTE.

Puc. 70

16.49. HaiiauTe cuay TOKa B KaKJAOM M3 pe3ucTopos (puc. T1).
Hanpssxenue ncrounuka Toka 91 B, conpoTuBieHune Ka)XIoro us pe-
aucTopoB 35 OM.
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@ 16.50. KakoBo conporusnenue mnenu (puc. 72) mpu pasoMKHYTOM
u 3aMKHYTOM Kitoue? Comporusyienue pesucropos R, = R, = 600 Om,
R; = R, = 1,8 Om.

R1 R2
L] L
] ]

Puc. 72

Cuna cuenyieHbs
Bsasker napsl,
Momps TATOTeHbSA
JlepXHUT MUPEI,
ATOMOB CPOJICTBO
JKusHb co3naer,
CseTa rocmnoicTBo
K sHaHbIO BeseT.

H. A. Mopo3sos.
Cu.zst npupodst

17.PABOTA U MOLLHOCTb TOKA

A=Ult, Q=I*Rt, P=UI

Mpumep peweHuns 3agavun

HuxpomoBasa coHpasb 3JIeKTPOILIHTEL AnuHOM 10 M B miIomanpio mo-
nepeusoro ceuenua 0,1 mm? BRIOYyeHa B ceTh Hanpsaxenuem 220 B.

Haiigure MOIIHOCTH TOKA B CIOIHPAJTH.
2

Pemenue. MoniHocTs TOKa B ciupaau P = U = ?

l
ITockoabKy conmpoTHBIIeHHE cOupanu R = p—, MOIIHOCTE TOKAa
s

pl

3mecy S = 1077 M2,
ITogcTaBnsseM YHCIIOBBIE 3HAYEHUSA U IIpoBepsieM eTUHUIIEI BeJIHYHH:
_ (220 B’ 107 m°
110:10° Om-mM-10 M
Omeem. 440 Br.

= 440 Br.
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YCTHAAl PASMUWHKA

17.1. C noMombio KaKuX nNpuGopOB MOMKHO M3MEPUTH paboTy, co-
BEPIIAEMYIO BJIEKTPHYECKHM TOKOM?

17.2. C nmoMoImp0 Kakux NpubopoB MOMHO M3MEDPUTH MOIIHOCTH
3JIEKTPHYECKOr'0 TOKa?

17.3. Ilouemy HuUTL Hakaja 2JeKTPHYECKOH JaMIOBl [AE€JAI0T M3
BoJs(pama?

17.4. B xakux naMmax HHUTL TOHBIIE: B 60oJee MOIIHBIX HIHA Me-
Hee? ITouemy?

17.5. OgHa snexTpuuecKas JaMIa BKJIIOUEHA B CETh HANPSIKEHH-
em 127 B, a npyras — B cetb Hanpsikenuem 220 B. B Kaxoi namme
npu npoxoxaeruu 3apaza 1 Ki cosepimiaerca 60npmas pabora?

17.6. B Teuenue uaca B KBapTHpE TOPAT ABE 3J€KTPHYECKHE J1aM-
nsl. MomuocTs nepBoit dammnsl 60 Br, Bropoit — 100 Br. B kakoii us
JIaMI PacXoJ 3JIEKTPOIHepPruu GoJibie?

17.7. Cuna ToKa B CETEBOM IITHYPE W CIIMPAJIH 3JIeKTPOILIUTEI OfHA
u Ta xe. [Jlouemy ke ciupans pacKajieHa, a IIHYP — XOJOAHBIN?

17.8. IloueMy OpHW TPOXOKJEHUU BIEKTPUUYECKOrO0 TOKA IIPOBOJ-
HUK HarpeBaeTcs?

17.9. IIpuBeATe TPHMEPHI UCIOJb30BAHUS TEIJIOBOI'O JeHCTBUS
TOKa B OBITY.

17.10. K yemMy OpPHBOAMT KOPOTKOE 3aMBLIKAHHE B 3JIEKTPHYECKOH
Lelln HJH Ha OLHOM H3 ee YYacTKOB?

17.11. Kakue npegoxpaHHUTeIM BaAM H3BECTHLHI M KAKOB IPUHIIHII
UX aedcTBHA?

17.12. 3 kaKUX MaTepHaJIOB U3TOTOBIAIOT JIABKHE TIPEAOXPAHH-
Teau? ITouemy?

=—| MNepBbIN ypoBeHb

17.13. UmeroTecsa ABe JaMIbl, MOI[HOCTH KOTOpPBIX 60 m 100 Br.
¥ Kakoil U3 HUX BOJIb(ppamMoBasg HUTh KOpode u ToJie?

17.14. C reueHMeM BpeMeHM HHUTh HAKAJa JAMIBI CTAHOBUTCH
ToHBIIEe. Kak 8T0 BIUSeT HA MOIIHOCTL JIAMIILI?

17.15. Kakyio pabGory coBepuiaer ajiekTpHdeckHil Tok 3a 30 ¢ B
gamme npu cuie Toxa 0,46 A? Hanpsasxkenue Ha gamne 220 B.

17.16. Cuna Toxa B nmpoBogHuke 2 A. B reuenune 10 MmuH coBepma-
erca pabora 6 xllx. KakoBo HampsizkeHUe HA KOHIIAX MPOBOAHUKA?

17.17. Ha mokouse JaMmel ykasano: «3,5 B; 0,28 A». Ha kaxymo
MOIJHOCTE pacCuuTaHa Jamia?
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17.18. Ha »snexrpuueckoMm ytiore ykasamo: «220 B; 600 Br».
Ilpm kakoil cuie Toka pabdoraer yTior?

17.19. Kakoe conpoTuBJIeHHAE HMEET 3JIEKTPOHATrPeBaTeJb MOIIHO-
cteio 2 KBT, paGoraromuii npu Hanps:xesuu 220 B?

17.20. Ha namme pya KapMaHHOTO (oHapuka Hanucano: «4 B,
1 Br», a Ha samne B npuxoxeil — «220 B, 40 Br». Kakaa us namn
paccunTaHa Ha 00abHIyIO cHIy TOKa? Bo ckoanko pas? Kaxoso co-
OPOTHBJIEHHE HUTEH HaKaJa JaMI B paboueM COCTOAHUH?

17.21. Kakoe KoJMYeCTBO TEIJIOTHI BeIjensercsa 3a 20 MuH B IIpo-
BogHUKe comporusieHreM 200 Om npwm cuie Toxa 0,4 A?

17.22. Kakoe KOJIHAYECTBO TEIJIOTHL BEIEJNsAETCA 3a 1 4 B 00MOTKE
peocrara comporusjeHuem 500 OM, TOAKIIOYEHHOTO K HMCTOYHHUKY
IIOCTOAHHOIO Hanps:KeHns 12 B?

17.23. B nposoauuke 3a 10 MuH nmpu cuje TOKa 5 A BeIgenseTcsa
KosmdgecTBO TemaoTre!l 5 KI[3k. KakoBo conpoTuBiieHHe IPOBOLHUKA?

17.24. [IBa pesucropa mmeioT comporusyieHne no 1 Om. Kakosa
OyZeT MOILIHOCTh TOK&, €CJIH IMOJKJIIYUTh K UCTOYHHUKY IIOCTOAHHOTO
nanpsikeaus 1 B ogqun pesuctop? ABa pesucTopa mapaJuienbHo? ABa
pe3HucTopa MmocjeqoBaTeIbHO?

== | Bropoi ypoBeHb

17.25. YBeIN4NUTCA WM YMEHBIIHTCA MOIIHOCTh 3JI€KTPOILIUTKY,
ecJIM OTpe3aTh 4acTh HArpeBaTeJbHOU crupanu? OTBeT MOSACHHUTE.

17.26. IleperopeBIiny0 HarpeBaTEIbHYIO CIUDPAIb 3aMEHHJIXA APY-
ro#, KOTopas OTJIHMYAeTCS TOJLKO MEHBIIHM AUAMETPOM IPOBOJIOKH.
Kak mamMeHHIacks MOIIHOCTE Harpepareaa? OTBeT MOACHUTE.

17.27. YBeIHUHUTCA WJIH YMEHBIIATCA MOIIHOCTH TOKA B €JIOYHOH
THPJAHJE, eCJH YMEeHbIIUTh YHCJIO0 JIAMIOUYEK Ha OAHY?

@ 17.28. B xakoM M3 ABYX PE3UCTOPOB MOIIHOCTHL TOKA OOJbIIe IIPHU
mocsaenoBaTeasHoM (puc. 73, a) mau mapanneasHom (puc. 73, 6) co-
enuHeEru? Bo CKOIBKO pas 0OJbIIe, eCJIM CONPOTHBIEHUE DPE3HCTO-
poB R, = 10 Om u R, = 100 Om?

R1

R1 R2 ]
= = = |

[

a (7]

Puc. 73
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@ 17.29. [Tsa pesucropa comporuBinesueM R, = 20 Om u R, = 40 Om
OOAKJIOY&0T K UCTOYHUKY IIOCTOAHHOrO Hanpskenusa U = 60 B:

a) II0CJIeI0BaTeIbLHO;

0) mapaJiIesbHO.

KaxkoBa MOIIHOCTh TOKa B KasKAOM H3 PE3HUCTOPOB?

17.30. Y4acTok Iled COCTOMT M3 JABYX IOCJIENOBATEJBHO COEIH-
HEeHHBIX IIDOBOJHUKOB, compoTrupieHue KoTopeix 40 m 60 Om. Ha-
npssxkeHre Ha ygacTke menu 60 B. Kaxkoe KOJIMYecTBO TeIJIOTHI BhI-
JeJINTCA B KayKJOM M3 Pe3ucTopoB 3a 1 Mmuu?

17.31. YuacTOK 1lenu COCTOUT U3 ABYX NapasiebHO COeJHHEHHBIX
NPOBOJHUAKOB, COIMpoTHBJIeHNe KOTOpPbIX 40 m 60 Om. HanpsasxkeHue
Ha yuyacTke nenm 60 B. Kakoe KOJHYECTBO TeHJIOTH! BBILEJIHTCA B
KakJJOM U3 pe3ucTopoB 3a 1 mua?

17.32. Pesucrops! conporusiaeruem 10, 20 u 30 OM coezmHEHBI
TIOCJIeJOBATENFHO U IOAKJIIOUEHBI K MCTOUHUKY IIOCTOSHHOIO HAIIps-
skeruss 36 B. KakoBa MOIIHOCTE TOKA B KaX/JOM K3 PE3WCTOPOB?
BO Bcel menu?

17.33. Pesucrops comporusiedueM 12, 20 u 30 Om coepuHeHBI
napajieJbHO M IOAKJIIYEHbl K HCTOYHHKY IIOCTOAHHOI'O HAIPSMXKE-
HuA 60 B. KakoBa MOIIHOCTE TOKA B KaXXJ0M U3 Pe3HUCTOPOB? BO BCeH
nemu?

@ 17.34. Ha aByx namnoax HanmcaHo: «220 B, 60 Br» u «220 B,
40 Br». B Kakoi U3 HMX MOIMHOCTHL TOKA DyAeT MeHbIIe, ecau obe
JIaMIIbl BKJIIOYUTH B CETh MOCJIeLOBATEIBHO?

17.35. KaxkoBa MONIIHOCTL TOKa B KaXJ0H M3 JaMm (CM. Ipefbi-
AYITYIO 3afady) IPHU IOCIeL0BaTEIbHOM BKJIKUYEHHH, €CIHA HAIIPAMKE-
Hue B cetu 220 B? 3aBucHMOCTE CONPOTHUBICHHUS JAMI OT TeMIlepa-
TYPHI HEe YYUTHLIBAKTE.

17.36. KakoBa MOIDHOCTh TOKA B Ka)XIOM H3 pPE3HCTOPOB

(puc. 74, a—2)? ConporusieHue Ka)kaoro ua pesucropos 10 Om,
enu IMpuIoeHo Hanpsxenue 30 B.

Ri R1 R2 R3
—
T e i
] 1 |
a 7]

R1 R2 R3
T

H
R4 R5

Puc. 74
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17.37. Pesucrops! conporusinesuem 24 u 72 OM ODOAKJIIOYAIT K
HCTOYHHKY IOCTOAHHOI'O HANIPSAKEHUSA OAWH Pas [OCJeL0BaTeJbHO, a
JApYyToH — mapajielbHO. B KakoM ciydae B MepBOM H3 PE3WCTOPOB
BhIJle/IAeTcA OoJpIlee KOJIMYECTBO TEIJIOTHI 38 OXHO H TO Ke BpeMsA?
Bo ckoabko pas?

—8 TpeTuin ypoBeHb

17.38. MosxHO M BKJIIOUATH B ceTh Hanps:keanem 220 B nse mo-

clef0BaTeJIbHO COeJJMHEHHEIE JJaMIIbl, HA KOTOPLIX Hanucano: «25 Br,
110 B» u «100 Bt, 110 B»?

17.39. Kak cregyer HOAKIIOUATE K MCTOUHMKY HOCTOSHHOTO Ha-
NPAXKEHUA MATH PE3UCTOPOB C PA3HBIM COIIPOTUBJIEHHEM, 4TOOBI MO-
JYYUTh MAKCUMAJIbHOE KOJUYECTBO TEIJIOTHI 3a 1 MUH?

17.40. Ha uacThp pacKaJieHHOH COUpAIU 3IEKTPOILIUTKH IMOomaaa
Bona. Kak M3MeHWICA HAKaJl Te€X YYaCTKOB CIMPAJIH, HA KOTOPHIE
Boja He nonana? Ilpu pemenuy yuruTe 3aBUCHMOCTD CONIPOTHBJICHHS
MeTaJljla OT TeMIIepaTyDHI.

17.41. Kakas U3 0MHAKOBBIX JaMIl (puc. 75) TOPUT sipue APYTHUX?
Kakas (kakue) — Tyckaee?

JI2
JI1

JI4

02

Puc. 75

@ 17.42. Enouynas TIUpJsHJA, BKJIKYEHHAsd B CETh HANDPAMKEHH-
em 220 B, cocTouT M3 OAHWHAKOBEIX JIAaMII, HA KOTODPBIX HAOHCAHO:
«4 B, 2 Br». KakoBa MOUIHOCTH TOKA B THUPJAAHAE TPH HOPMAJL-
HOM Hakane jJamn? Ecau jaMmna neperopaeT, YUCIO JAMII B TUDJISH-
Jle ymeHbInaerca. Kako#d cTaHeT MOIIHOCTE TOKa B THPJAHJE IIOCJE
TOro, KaK IeperopsAT osth jJamn'? Bo ckoJIbKO pa3 M3MEHUTCS MOII-
HOCTBH TOKa B KaKA0# jamme?

17.43. TlomeleHNe OCBEIIAIOT YeThIPE ITOCJIEOBATEIBHO COEJA-
HeHHBIE JIaMIIbI, Ha KasKIOHM W3 KOTOPBIX HamucaHo: «12 B, 25 Br».
JlaMnobl ropAT HOpMaJXbHBEIM HakasmoMm. OqHA M3 JIaMII Ieperopesia; ee
3aMeHHJIH JaMIIOH, Ha KOTOpoil HanucaHo: «12 B, 40 Br». Byzger nu
HOBaf JlaMIla CBeTUTH spYe APYTHX? YBeJWYUTCH HJIM YMEHLIIHTCH
o0mrasi MOIIIHOCTL TOKa?

! B zanauax 17.42—17.45 3aBHCHMOCTD CONPOTUBJIEHHUA JIAMII OT HAKAJA He Y4u-
ThIBaMTE.
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17.44. Onpenenure MOIMHOCTh KasKIOW W3 JaMm (CM. TpeABIAY-
YO 3a7a49y) IOcJie 3aMeHbl IIeperopesIiei jaMmnsl. Bo CKOJIBKO pas
M3MEHMJACh IIOCJIe 3TOH 3aMeHBI IIOJHASA MOMIHOCTL JaMmi?

17.45. IllecTs ONMHAKOBBIX JAMII ITOCIEJZOBATEJBHO BKJIIOUEHBI
B ceTh HampsasxkenueMm 42 B. Mommnocts raxkmo#d m3 jgamno 20 Br.
Ha cKOJIbKO M3MEHHTCA 00mias MOIIHOCTh TOKA, €CJH OJHY M3 JIAMII
3aMEeHUTHL HOBOM, Ha KOTOpoii Hamucaro: «9 B, 12 BT»?

17.46. Ha ozxuoi namne manucano: «220 B, 40 Br», a na apyroi
(ramne ans kapmaHHOro (hoHapuka) — «4 B, 1 Br». YTo mpomsoii-
JleT, ecJId BTH JaMIIbl COeIHMHHUTH IIOCJIELOBATENHHO U BKJIIYHUTH B
cerk HanpsaxeHueMm 220 B? YUro usmenurcd, ecnu 40-BaTTHYIO JaMILy
sameHuATH Ha 100-BaTTHYI0?

17.47. HajigyuTe MOLIHOCTS TOKA B KaKIOM M3 OJAWHAKOBBIX PE3HUC-
TOpOB conpoTrusieHueM no 20 Om (puc. 76). Hanps:xeHne HCTOUHUKA

15 B.
_|

RI

R2
R3

R4

Puc. 76

17.48. KakoBo moxasaHue aMIepMeTpa W MOLIHOCTH TOKAa B LEIH
(puc. 77), ecniu Hanpsxenue U = 16 B, a conpoTuBIeHHE PE3UCTOPOB
R, =300wMm, R, = 60 B, R, = 40 Om, R, = 120 Om?

R1 R3
|| ]
g i
(&)
Pwuc. 77

17.49. Kaxoit 13 pesucrtopos (puc. 78) morpebider Gosbine sHEP-
T'MH, eCJIM UX COMpoTHBAeHue R, = R, = 2R1, R, = 4R1?

R1 R2
| —1
e, B

Puc. 78
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17.50. Ecnu ABa peswcTOopa MOAKJIUYEHBl IMOCIeN0BATEIbHO K HC-
TOYHHKY IOCTOSHHOTO HATIPAYKEHH s, TO MOIIIHOCTE TOKa B nenu 4 Br;
€CJIM Te XK€ Pe3HCTOPHI MOAKIIUEeHBI K 3TOMY UCTOYHHUKY MMapasjesb-
HO, TO MOI[HOCTH ToKa 18 Br. KakoBa OyZeT MOIIHOCTH TOKa B KaxX-
JOM M3 DEe3HCTOPOB, €CJIV UX MO0YEPEeIHO MOAKIIOYATE K TOMY JKe HC-
TOYHUKY HANIPAKEHUAA?

17.51. Ha sanexkrprueckoii Jamie Hanucaso: «9 B, 12 Br». Kak noa-
KJIIOUYATH 9Ty JAMIY K MCTOUYHHKY [OCTOSHHOTO HampsskeHus 18 B,
yTOOBI OHA I'OpeJia HOPMAalbHBIM Hakanom? B Bamnem pacnopa:KeHun
JOCTATOYHOE YHCJIO JIAMII, HA KOTOPBIX HanmcaHo: «9 B, 4 Br».

17.52. Bo cKOJIBKO pa3 M3MEHHTCS MOIIHOCTH TOKA B KAXKJAOM U3
pesuctopoB R1, R2, R3 (puc. 79), ecnu 3aMKHYTh KI04? Bece pesm-
CTOPEI OOMMHAKOBLBI, HAIIPpAXKEHHNE B L€ chTaﬁTe IIOCTOAHHBIM.

—
e —
1 RI1

R2 R3

Puc. 79

17.53. Bo CKOJILKO pa3 M3MEHHMTCH MOIIHOCTEL TOKa B Jammnax JII
u JI2 (puc. 80) u obmiasi MONIHOCTbL TOKA, ecaH jammna JI3 meperoput?
Bee namnoel ogmHAKOBEI. HanpsikeHue B IIeNH CYUTAWTE IMOCTOSHHBIM,
3aBHCHMOCTh COIIDOTHBJIEHHUS JIAMII OT TeMIIepaTyphl He YUYUTHEIBAWTe.

J1 JI2

Puc. 80

17.54. KaxkoBa MOIIIHOCTH TOKA B KasKJOM U3 Pe3ucTOpos (puc. 81),
ecJIi Hanps)KeHWe Ha UCTOYHMKe ToKa 12 B, a comporusiieHue pesu-
cropos R, = R, = R, = R, = 40 Om?

|,
"Il

R1
I
PSS |

R3
R2
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17.55. DnexTpoBo3, paboraromuii npu Hanps:xeHur U = 3 KB u
cune Toxa I = 1,6 KA, pazBuBaeT IPHU CKOPOCTH v = 43 KM/4 CUIy
raru F = 340 kH. Kakos KIIJI aeurareseil aaeKTpososa?

17.56. Tpancmoprep 3a BpeMs 1 MHH IOJHEMAaeT IPYy3 Maccou
300 xr =a BeicoTy 8 M. KIIJI Tparcnoprepa 60 % . Onmpenenure criay
TOKA B DJIEKTDPOJABHraTe/le TPAHCIOPTEPa, €CIH HAIPAKEHHe B CeTH
380 B. Cuwuraiite, uto g = 10 H/kr.

17.57. Kaxos KII]I snekTpogsurareis, KOTOPhIHA 3a 20 ¢ mogHUMAaeT
rpya maccoit 150 kr Ha BeicoTy 12 m? Hanpsaxerue B 2JIEKTPHUUECKOH
cetn 380 B, cuna Toka B geurarese 4 A. Cuwmraiire, uro g = 10 H/xr.

17.58. DinexTpuueckuii HarpesarTeiab 3a 20 MHH AOBOAMUT 10 KH-
HeHMs BOAY Maccoil 3 Kr, HayampHas TeMieparypa koropoi 10 °C.
Cuna Toxa B HarpesaTeme 7 A, manpsoxenue B cetu 220 B. Kaxas
yacTh MOTpebIAeMOll HarpepaTeseM JHEPrud IepefaeTcs OKPYKalo-
meit cpene?

Kpenkue opeliku

17.59. CK0IHKO0 BUTKOB M30JHPOBAHHON HUKEIMHOBOH IIPOBOJIOKH
HaJ0 HaMoTaTh Ha (GapdopoBBIf NUIMHAD AMAaMETPOM 1,5 em, uTOOBI
H3FOTOBHTh KUIATHIBHHK, ¢ IOMOIILI0 KOTOPOrO MOKHO 3a 10 MuH
NOBECTH J0 KUTeHHs 2 J BOALI, B3ATOM MPH TeMIIepaType 20 °C? Oua-
meTp npososoku 0,2 MM, HAmpsPKeHHE CeTH 220 B. Cumraiite, 4uTO
60 % BBImendOmIeiicsa SHEPTUM KJIeT HA HarPeBaHME BOJBI.

17.60. Dnexrpuuecknii uatinuk umeer nse obmorku. Ilpu BKIIIO-
yeHWH [EepBOH Boja 3akunaeT uepes 12 MUH, IPH BKJIOUYEHUH obe-
uX OBMOTOK IocjenoBarenbHo — depesd 36 muH. Yepes Kakoe BpeMdA
3AKHIIAT BOJA B YafHUKe, €CIH BKIIUAThH TOJBKO BTOPYIO OGMOTKY?
obe obMoTkH mapasnzenbro? Temaoo6MeH ¢ OKPyKalOMIel cpenoi He
y4HTHEIBAKTE.

17.61. B simexTpuyecKoM HarpeBaTejie eCTh [Ba Pe3HCTOPa COmpo-
TusnerueM 100 u 200 OM. 3a Kaxkoe BpeMdA 3TUM HarpeBaTejeM MOX-
HO [OBECTH 3 JI BOABI OT KOMHATHOW TeMIepaTypsl (20 °C) mo xume-
HHs, €CJIH:

a) BKJIIOUEH TOJBKO TIePBBIA Pe3ucTop;

6) BKJIIOYEH TOJBKO BTODOH DE3UCTOD;

B) Pe3UCTOPHI BKJIIOUYEHBI IIOCIEA0BATEIBEHO;

r) pesMCTOpPbl BKJIOUEHBI Mapajlie bHo?

IloTepu Temaa He yuuTheiBaiiTe. HanpsiokeHHe B CTH 220 B.
@ 17.62. B BamieM pacHoOpsKeHHH KJIIOY XU JBe JIaMIIbL. Ha nawm-
e JI1 manucauo: «220 B, 150 Br», Ha Jdamne J2 — «220 B, 15 Br».

IlonpoGyiiTe COCTABHTH TAKYIO IeNb, YTOOBI IPH 3aMBIKAHWUA WX
pasMBIKAHWM KJI0YA OFHA M3 JlaMIl Iacja, a Apyras 3auranack.
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Tena, ...saHAMalIIIKe KaK OB CpeJlHEE MECTO MEK-
Jy IPOBOJHHAKAMH U HETIDOBOZHHKAMHU, OOBIKHOBEH-
HO Ha3BIBAITCH NOJIYIIPOBOAHUKAMHU.

H.A. Jeuzyberuir

18.MOJNTYNMPOBOAHUKU N NONYNPOBOAHUKOBbLIE
MPUBOPDI

YCTHASA PASMUWHKA

18.1. Kakue BemiecTsa Ha3bIBAIOT ITOJIYIPOBOAHHKAMU?
18.2. IIpuBeauTe IpUMEpPH! HOJYIPOBOLHUKOB.

18.3. Tlo KaKMM SJEKTPHYECKHM CBOMCTBAM MOIKHO OTJIHYHTH Me-
TaJI OT NOJYIPOBOAHHUKA M IOJYIPOBOAHUK OT AU3JIeKTPUKA?

18.4. Kaxoii moaynpoBogHuK Hanbosiee pacmpocTpaHed Ha Semme?

18.5. Yto Takoe Tepmopesucrops (Tepmucropsl)? e X HCMIONL-
3y1oT?

18.6. Yro Takxoe doropesucropr? I'e ux Mcnonb3yoOT?
18.7. [lna xakux meneil HCOONBL3YIOT TPAHSHUCTODPHI?

18.8. Uto Takoe mHTerpaspHbIe MHKpocxembr? e WX MCIOJH-
3yI0T?

=1 MNepBbIin ypoBeHb

18.9. KakoBsl cBOGOAHBIE HOCHTENN 3apsa B HOJTYIIPOBOJHUKAX ?

18.10. Kax 3aBHCHT CONpOTHBIEHHe NOJYIPOBOAHHUKA OT TeMIIe-
PaTyphl A OCBEI[€HHOCTH?

18.11. Ilouemy conpoTuBIeHHe MeTana NpPU HATPEBAHHUM yBen-
YHBaeTCHd, a MOJYyNIPOBOAHUKA — yMeHbIIaeTcA?

18.12. Yem orsiHuaeTcs 5JIeKTPHYECKHIA TOK B IIOJIYIPOBOAHUKAX
OT DJIEKTPHYECKOT0 TOKA B MeTasaax?

=8 | Bropo ypoBeHb

18.13. Brnaronaps uemy nosBasoTesa cBOGO HBIE 9JIEKTPOHEI B UHC-
TBIX TOJXYNPOBOAHHUKAX ?

18.14. Yro raxoe awipka?

18.15. Tlouemy ABIPDKY paccMaTpHBAIOT Kak YacTHLY C IIOJOMKH-
TeJbHBIM 3apagom? Kakos atoT sapsan?

18.16. Kak BOSHHMKAIOT IEIDKH B YHCTLIX TOJIYIPOBOAHUKAX ?
18.17. Kax nepememiaioTcsa ABIPKH IO KPHCTAJIY IOJYIIPOBOI-
HUKa?
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18.18. Ha kaxoM cCBOICTBe MOJYIIPOBOAHHKOB OCHOBAHO YCTDOMH-
CTBO MOJYIPOBOAHUKOBBIX TUOLOB?

18.19. C noMoOIIbl0 KAKOI'0 OILITA MOXHO y0eauThCA B OLHOCTO-
POHHelt TPOBOJUMOCTH MOJYIPOBOAHUKOBOTO quoxa?

18.20. TepMOpesHuCTOP U PE3UCTOP, COeJHMHEHHbIE MTOCTIe0BATENb-
HO, DOZKJIIOYEeHB K HMCTOUHHMKY TOCTOSHHOrO Toka. Kak mameHATCS
CHJa TOKAa B TEPMOPE3HCTOPe M HanpsyKeHHe Ha HeM, eClM TeMmoepa-
Typa MOHU3UTCA?

18.21. ®oTope3ncTop U Pe3ucTop, COeIWHEHHBIE IIOCJeN0BAaTelIb-
HO, TOAKJIOUEHBI K MCTOYHHKY [IOCTOAHHOrO Toka. Kak maMeHaTcs
cuia TOKa B (OTOpe3HCTOpe M HampsKeHHe Ha HeM, eciu (hoTopes3u-
CTOP OCBETHUTH?

19. 1OMALLUHUE
3KCNEPUMEHTANbHBIE 3AAAHNSA

=] MNepBblit ypOBEHb

19.1. IIpounraiite Hagnucu Ha GarapeiKax WM IaJbBaHMYECKUX
aJIeMeHTax s KapMaHHOro GoHAapHKa U TPAaH3UCTOPHOI'O pasMoIpu-
emHuKa. O0BbACHUTE, 9YTO 0O3HAUAIOT HAAIIHMCH.

19.2. Ilo mapamerpaM, yKasaHHBIM Ha I[OKOJie JAMIOYKH OT Kap-
MaHHOTO (OHAPHKA, OIPEJeIUTe COIPOTUBIEHNE JIAMIIBL.

19.3. OnpejenuTe THO COeJUHEHHA JAMI B JIIOCTPe B Ballledl KOM-
HaTe U u300pasuTe CXeMy MX COeJHHEHUA.

19.4. PaccMoTpuTEe THIN COELMHEHUS JIAMIIOYEK B €JIOYHOHN T'HUp-
JgHZe W mojcuuTaiiTe mx uucao. MzobpasuTe cXeMmy CO€IHHEHMHA
JAMIIOUEK.

19.5. BanHMIIHTe HOMUHAIBHBIE MOIIHOCTY AOMAINIHUX IIOTPeOH-
Telell SIEKTPOIHePruu (Jami, yTiora, XoJOAHJIbHAKA, BEHTUIATOPA,
TeleBU30pa W T. A.). IlogcuuraiiTe 06MIy0 MOIIHOCTE BCEX 3THUX II0O-
Tpeburesnei.

19.6. Mcmosip3yd MAcHOPTHBEIE NAHHBIE OAaTapedKHW M JIaMIOYKH
KapMagHOro ()OHADUKa, OHpejejuTe paboTy 3JIEKTPUYECKOro TOKa,
coBepIIaeMyIo MIPU MCI0Jb30BaHNH (POHADUKA B TeUeHHe IoJydaca.

== | Bropow ypoBeHb

19.7. PaspexpTe CBHIPYIO KapToeJluWHy IONOJaM ¥ B OJHY U3
JTHX IIOJIOBHHOK HA paccToAHWH 1—2 CM BOTKHHTE IIBeHHEIE HIJIBIL.
WUrnsl OpHCOENUMHHTE K MOJIOCAM TIaJbBaHUYECKOr0 BSJEeMeHTa.
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IIponabuionaiiTe 3a M3MeHEeHUEM I[BeTa KapTodeas OKOJ0 UIJI U cle-
JmafiTe BBIBOJ AJIA KaMKAOr0 3JeKTpofa (kaToma u asoja). MoKHO au
€ IOMOINBIO 3TOI'0 METOAA BEIABUTEL HAJIWYKWe HUTPATOB B Kaprodese?

19.8. PaccmoTpuTe 3anacHBIE OIABKHE IIPEJOXPAHUTENH K TeJIeBH-
30pY U APYTrUM OBITOBBIM dJIeKTpONpHOOpaM. 3aNUIIUTe NpeAelbHbIe
3HAYeHHA CHJIbI TOKA IIABKUX BCTABOK. HadepTuTe cxemy 3JIEKTPH-
YeCKOH el BKIIOYEHHs Npubopa ¢ mJIaBKHM OpefoXpaHUTeIeM.

19.9. PaccMorpure rampBaHWUYECKHE JJIEeMEHTHl K KapMaHHOMY
(hoHapUKY HIM TPAH3UCTOPHOMY IPHEMHUKY. SalHIIMTe HAIDPAMNKe-
HUE KaXXJ0ro 3JeMeHTa. ¥ CTAHOBHTE, KaK 3TH DJeMEeHTHl COeqUHEeHBI
B BameMm pajguonpubope, m Hapucyite cxemy. I[OAKIIOYHTE BOJBT-
MeTp cHavajga K OZHOMY JJIeMeHTY, a 3aTeM K OaTapee 3JIeMEHTOB;
CPaBHHUTE 3HAYECHUs HANPAKCHUHA.

19.10. BosbMuTE €I0YHYIO TUPAAHAY U IOACUYUTANTE YMCIO JaM-
[04YeK B Hed. 3alUIINTe IacHopTHLIE AaHHEIE (HOMHHAJBHOE HANpPs-
JKeHWe W CHJIY TOKa) OJHOH JaMmoukw. PaccuumraiiTe haKkTHueckoe
HalpAXeHUe Ha JAMIOYKe IPH BKJIIOYEHUH FUDPJIAHALI B CeTh HATIPS-
sxeHneM 220 B u cpaBHUTE ero ¢ HOMHHAJIBHBIM.

19.11. BanunruTe MO MACHOPTY MOLIHOCTE JOMALIHETO 3JIeKTPHYe-
CKOro yaiHHKa (9JIEKTPOKUNATHAbHEKA). OIpeleNnTe KOJAYECTBO
TeILIOTHI, BbiZesdeMoe 3a 15 MuH, a TakKe CTOMMOCTh OOTpebIAeMoit
3a 3TO BpeMd dJIEeKTPOIHEPIrUH.

19.12. 3anumuTe macnopTHEIE fAHHbBIE BCEX noTpebuTeIeil anexT-
POSHEPrUH B Ballell KBapTHPEe M ONPEJelliTe, HA KAKYI0 CHJY TOKA
MOJKHBL OBITE PACCYUTAHBI ITABKHE HPEJOXPAHUTENH B KBapTHDE,
eclIu BCe 9TH NOTpedHTeNnH BKIIOYUTL OJHOBpeMeHHO. Hapucyiite
CXeMy KBAapPTUPHOH 9JIeKTPOMPOBOIKHA.

19.13. Paccmotpure foMa CUETYMK 5JeKTpOsHeprum. Briscuumre,
KakKk CHMMAaKT C Hero NokasaHus. VamepbTe ¢ ero mOMONIIBLIO DIEKT-
PO3HEPTHI0, U3PACXOJOBAHHYIO 34 J€Hb. BEIUHCINATE CTOMMOCTE 3TOM
SHEPI'uH.

=8 TpeTuin ypoBeHb

19.14. sroToBbTe CaMOJENBLHBIH TATLBAHUYECKHI BJIEMEHT.
Has atoro ucnoab3yiiTe pacTBOp yKcyca (2 CTOTOBbIE JIOKKH HA CTa-
KaH BOJABI), OAHH 2JIEKTPOJ — MEAHBIA WM YTOJbHEIA (MOMKHO B3ATH
CTEePXKeHb OT cTapoll 6aTapeiiKu), BTOPOH — IIMHKOBBIH MM JKeJes-
Hell. B HATWUUK HATIPAKEHUA MOXKHO YOEAUTHCH, KOCHYBIIHACEH SI3BI-
KOM 3JIeKTPOJLOB: BBl OIYTHTe KHCJOBATHIN NPHUBKYC. ECam y Bac
€CTh BOJILTMETD, U3MephTe HAIPAMKEHUE HA MOJI0caX BAIIero rajbBa-
HHYeCKoro snemMenTa. Kakoil srexkTpos asnsercsa anogzom? xaTogom?

19.15. BosbMuTe 1EMOH, AGIOKO WMIM COJEHBIH Orypen 4 BO-
TKHHUTE B HETO JBa NPOBOAHWKA. OJHMM M3 HUX MOKeT OBITH MeIHBIH
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IPOBOJI, a IPYTUM — jKeJle3Hblil rBo3ab. [IppHECHTe M3roTOBIeHHBIH
TAKMM 00pa3soM MCTOYHHMK TOKA B ITKOJY W, IPHCOEIHHHUB €ro IpoBO-
JaMM K rajJbBaHOMETPY, yOeauTech, 4TO UCTOYHUK padoraer. OObsac-
HUTE NPUHIUI PadoThl U3TOTOBIEHHOIO BAMM MCTOYHHUKA TOKA.

19.16. BosbMuTe 3JMEKTPUUECKYIO JIaMIy HAaKAJIUBAHHUA U BHHUMA-
TeJIbHO NPOYMTANTE HAANWCH Ha OajyoHe (TaM yKa3aHbl MOIIHOCTH
n Hanpsokenwe). ITo sTHM nmapameTrpaM OIIPeJeJIUTEe COIPOTHBIIEHHE
naMnbl B pabodem peskume. PaccumraiiTe JIMHY COHPAIH, €CIH H3-
BECTHO, UTO OHA M3TOTOBJIEHA U3 BOJL(MPaMOBOH MPOBOJOKH JHAMET-
pom 0,08 mm.

19.17. OupezmenuTe MOIHOCTH dJEKTponpHbGOpa (371€KTPOILIUTEL,
yTIOTa MW KOHZWIHOHEPa) ¢ IOMOINBI0 CYETIHKA 3JIEKTPUUECKOH
9HEPIHM ¥ YACOB C CEKYHAHOH cTpenko#. [lis ompeseseHHs MOIIHO-
cTH HeoOXOAMMO 3HATH IMOCTOAHHYIO CUETYHMKA, T. €. CKOJIBKHM 060-
poTaM AMCKa cueTynKa cooreTcTByeT 1 KBT - 4 norpebiseMoil aHED-
ruH (3Ty BeJWYNHY OOBIYHO 3alMCHLIBAIOT Ha OIKAaJe npubopa).

19.18. ITonpoGyiiTe MOCIEeNOBATENBHO BKIIOUHUTE B IIeNIb ABE JIaMIIbI
pasHo# MomHOcTH (Hanpumep, 100 u 25 Br), paccunTaHHbBIe HA OAMHA-
KoBoe Hanpsxenue. Kaxas ua namn 6y/JeT cBeTUTE Apue? Ilouemy?

Crnexyet ucnpoboBaTh, He IPOM3BOAUT JIU 3JIEKTPU-
YecTBO KAKUX-JIH00 AeCTBUI HA MArHUT.

X. 3pcmed

20. MATHUTHBIE B3AMMOJENCTBUS.
MAIHUTHOE MNOJE

Mpumep pelleHns 3apa4vn

HBa napajuleJIbHBIX IIPOBOAHHKA, TIO KOTOPBIM TEKYT TOKH B OJHOM
HAIIpaBJeHWH, IPUTATHMBAKOTCA. ITouemy e paBa IlapajlyieJIbHBIX
3JIEKTPOHHBIX IIYy4YKa orraskusaoTcsa? MOMXKHO JH IOCTABHTH OIIBIT
TakK, 4TOOBI napaJjuiejibHble TPDOBOAHUKHA, IIO KOTOPBIM TEKYT TOKH B
OJHOM HalpaBJIeHWUH, TOMKE OTTAJKUBAJIUCH?

Pemenue. IIpoBOAHUKHM, IO KOTOPBIM TeKYT TOKH, 0OBIYHO
DJIEKTPHUECKH HeWTpaldbHBl, M II09TOMY B3aUMOJeNCcTBAE MEXAY
HHMHA — TOJIBKO MarHUTHOe. MeXay 2JIeKTPOHHBIMHU INYYKAMHA TOXKE
JelicTByeT MarHATHOE IIPUTSAKEHHEe, HO TOpasao 0oJiee CHJIBHBIM OKa-
3pIBAeTCA DJAEKTPHUECKOe OTTAJKMBAHUE OJHOMMEHHO 3apsKEeHHBIX
YaCcTHI. DTO OTTAJKHMBAHHME IPHUBOAUT TAKIKe K DACIIMPEHHIO IIy4-
xoB. Ilapa/esbHEBIe IPDOBOJHHUKH, [10 KOTOPEIM TEKYT TOKX B OAHOM
HalIpaBJeHHH, TOKe OyAyT OTTAJIKHBATBCA, €CHH UM COOOIIUATH HO0-
cTaTouHo 0O0JIbLIKE OJHOMMEHHBIE 3apAAbl.

4—I‘eu,ueam’reim. 8 kn. 4. 2 97



YCTHASI PASMUHKA

20.1. Kax MOXHO «pAaClIO3HATL» IIOCTOAHHBLIH MArHUT?

20.2. B xkaxkoM ciy4ae IOCTOSHHEIE MACHUTHI OTTATKHBAIOT APYT
apyra?

20.3. TTostocoBoil MarHUT paspesanu monogam. UYrTo IpeacTaBisA-
0T cobo# mosryueHHBIE Tena?

20.4. fIBnserca au cTpesKa KoMIIaca MarHUToOM?

20.5. Kakoif M3 MArHATHEIX IIOJIOCOB 3eMJIH HAXOAUTCA GIMMXKE K
BalleMy HaceJeHHOMY HYHKTY?

20.6. Kax B3auMOAeHCTBYIOT Mapa/Lie bHEIE IPOBOAHAKH C TOKA-
MU, €CJIM TOKH HaOpaBJIeHBEI OMHHAKOBO?

20.7. Kak B3auMOAeHCTBYIOT mapasiefbHble IPOBOJHHUKH C TOKAa-
MH, €CJIH TOKHM HAIPAaBJIEHBI IPOTHBOIIOIOKHEO?

20.8. Kax y6eAuThCA B TOM, UTO KATYIIKA C TOKOM MMEeT HOJIO-
CBL — CeBePHHIA W 10HBIA? Kak X MOxHO ompemenuTs?

20.9. Yro BaM HeO06XOAUMO, UTOOBLI M3TOTOBHTEH OpoCcTeHITHit
3JIEKTPOMAar"uT?

20.10. ITpuBeauTe NMPHUMEPHI MCIONBL30BAHKS 3JIeKTPOMATHUTOB B
IIPOMEBIILIEHHOCTH.

20.11. HazoBure umerommecs y Bac goma YCTPOMCTBA, B KOTOPBIX
€CTh TIOCTOAHHBIE MAarEUThl HJIH 3JIEKTPOMATHHUTHI,

20.12. OnumuTe ONBITHI, C MOMOIIBIO KOTOPBIX MOXXHO OGHAapy-
JKHTB MarHUTHOE TOJIe.

20.13. Kax M0KHO JJOKa3aTh CYIECTBOBAHUE MATHHTHOIO OJIs?

20.14. Kax pacnosnaraioTcs »xeje3Hble OMHIKH B MATHHTHOM
none? Ilouemy?

20.15. Ilo KaKoMy HpPaBHIY MOMKHO ONIPEJeJUTs HAIIpaBJIeHUe
MAardUTHBIX JIAHUAK?

20.16. Kakoe HanpaBIeHWe IPUHATO 34 HanpaBJieHHe JIHHUHN Mar-
HUTHOTO TOJIsA?

20.17. Kak MOKHO OGHADY:KHUTL AeHCTBUE MATHHTHOTO MOJSA Ha
NPOBOLHHK C TOKOM?

20.18. OT dwero saBuCUT HAIpaBJIeHHE CHJIBI, NEeHWCTBYIOILEH Ha
IIPOBOAHUK C TOKOM B MarautHoMm noxe? Kak ompeaenurs sto mHa-
npaBJjieHHe?

20.19. PamMKy ¢ TOKOM BHeCM B CHJBHOE MATHHMTHOe mose. Kak
MPOABJIAETCSH AEUCTBHE MOJA HA PAMKY?

20.20. I'ie MCHIOJB3YIOT BpaIIeHHe PAMKH C TOKOM B MArHETHOM
nosie? IIpuBeguTe MpPUMeEpEHL.



=] MNepBbin ypoBeHb

20.21. Kakum criocoboM MOKHO y3HATh, €CTh JM TOK B IIPOBOJE,
HE HO0Jb3YACh aMIEPMETPOM?

20.22. Kakoil 3HaMEeHHMTHII ONBIT peACTaBIeH Ha puc. 82, a, 67

Puc. 82

20.23. Ec/ii DOAHECTH HECKOJIBKO pPa3 K 4acaM CHJbHBIM Marsur,
TO MPABUJLHLIA XOJ YacOB MOKeT HapyIIHThcA. Hak MOKHO 00BsAC-
HUTEL 3TO ABJIeHUe?

20.24. TTouemy xopuyc Komiaca (puc. 83) HEKOrga He JeJaloT U3
craan?

Puc. 83

20.25. ¥V pycckoro moara Y. A. Byauna B cTuxoTBopeHHN «KoM-
mac» ecTh TaKHe CTPOKH:

Ho orxkyga 6, B BeTpe 1 TyMmaHe,
Hu mBbeIpAsgo newoi yepes 6opr,
Bepro — o onaTrs moiimaetr Nord.
Kpenko coiao, MoTasach Ha LUBaHe.
He cobweT ¢ myTu MeHSA HUKTO,
Hexwuit Nord moeit gymioo npaswHT,
OH MeHS B CKUTAHbAX HE OCTABHT,
On MHe CKa’KeT, eCJIH 4TO: He To!

B Kakux cayuasgx cTpesiKa KoMIIaca He IOKas3bIBaeT Ha cesep?
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20.26. IIpenyiosxuTre crnocod yaaeHHs M3 rjiasa NOMAaBINeH B HETO
JKEeJIe3HOM COPUHKM.

20.27. Ilouemy Ha COBPEMEHHOM CYyAHE IIOKA3aHUSA MAarHHTHOTO
KoMIIaca MOT'YT M3MEHAThCH, KOTa ero mepeHoCAT ¢ MecTa Ha MecTo?

20.28. IToBepHeETCA 1M MardHuTHAS CTPEJKa, HAXONAIIAACA BO3Je
IPOBOJIa C TOKOM, €CJIM HANPaBJIeHUe TOKA B IeNMH U3MEHUTH?

20.29. Kakum 06pa3oM MOXXHO YCHJIMTH MarHUTHOE II0Je€ KaTyI-
KM C TOKOM?

20.30. HapucyiiTre MarEmTHbIe JHHUM II0JS IOJOCOBOIO M AYIO-
00pasHOro MarHWTOB; VKAYKUTE HAIIPABJICHUE JIMHUI.

20.31. Assbepr DWHMITEHH Ha BCH KHU3HBL 3alOMHHJ TOT AEHB,
KOrja eMy, YeThIpexJIieTHEeMY PeO0eHKY, HOJapHUIN HOBYIO HIPYIIKY —
Kommnac. Ha BCiO 3KM3HB COXPAaHUJ OH JETCKOE VIMUBJIEHUE YyIeCHBIMHA
CBOMCTBAMH MArHATA — TEMH CAMBIMH, KOTOPBIE THICAYH JIET Has3am
BOJIHOBAJIM HAIIIMX MPEeAKOB. PaCCKaXkuTe, KAKHMMH Ke «JyJeCHBIMH »
cBOMCTBAMHU 00JIaJAI0T MATHUTEI.

== | Bropo# ypoBeHb

20.32. BrreuaTsieHre OT 3HAMEHUTOI'O ONBITA JpcTela ObLIO CTONh
BEJHKO, YTO OJMH U3 IPUCYTCTBYIOIINUX DK JEeMOHCTDAIIMA ITOJHSAI-
cA A C BOJHEHHEM I[IPOHM3HEC CTABIIYI) BIIOCIEICTBHH 3HAMEHUTOMH
dpasy: «['ocnosa, TPOUCXOAUT IIEPEBOPOT...» IlomrpolyiiTe 00'bACHUTD
CMBICJI 3TOT'0 BEICKAa3bIBAHMA,

20.33. B mavane XIX cronetms dpaHnysckuii yuennri Ppancya
Aparo BeIOYCTHJI KHUTY «I'DoM U MOJTHHA». B 9TOH KHHUre COLEPIKHUT-
cA HECKOJIbKO JIIOOOIBITHEHINHX 3anuceii. Bor oxHa u3 Hux: «B urose
1681 roma xopabas “KBuk” ObL1 mopasxen monHmeil. Horga ke Hacry-
MUJIa HOYb, TO OKA3AJI0Ch 10 OO EHHIO 3Be3], UYTO U3 TPEX KOMIIACOB...
[IBa, BMECTO TOrO, 4TOObI, KaK M IpeJe, YKa3blBaThk Ha CeBep, YKasbl-
BaJIM HA 10T, IIPEJKHUH CEeBEePHEBII KOHEI[ TPeThero Komilaca HalpaBjeH
OBLT K 3amagy...» I[lonpo6yiiTe 00BACHUTL OITUCAHHOE SBJICHHE.

20.34. B xaure @. Aparo onmcaH MHTEDPECHBIHA ciaydai: «B uioHe
1731 rofa oMH Kymel MOMEeCTHJ B YIJIY CBOEH KOMHATHI B ¥ 9KCHUIBAE
0OJBIION ANIUK, HANOJHEHHBIN HOMKAaMM, BUJIKAMU U JPYTUMH IIpen-
MeTaMH, CAEJaHHLIMHE K3 jKejleda W CTaju.. MOJIHUA IPOHUKJIA B JOM
MMEHHO 4epe3 Yo, B KOTOPOM CTOSLI AIUK, pasbuia ero u pasdpoca-
Jla BCe BeIl[M, KOTOPble B HEM HAXOAHJIHUCH. Bce 3TH BHJIKH U HOMKH...
OKAa3a/IMCh CHJIbHO HAMACHHYEHHBIMH...» KaKk 0GBbACHUTH ONMCAHHBIN
B KHUTE caydai?

20.35. Oguaxxasr Ha peitae ITaxsMel, rmaBHOrO Dopra Maiiopku, mo-
ABIJIOCH QPAHI[Y3CKOe BOeHHOe cyaHO «JLa-Pamneita» (puc. 84). Cocros-
HHe ero ObLI0 HACTOJIBKO YKaJIKMM, YTO KopadJs eaBsa JOIIes A0 MpHda-
na. Korga xKomaHga comuia Ha Oeper M ycTymuiIa ODaly0y HECKOJIbKHM
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(paHIy3CKMM YUeHBIM, B TOM YHCJe ABAALATHABYXJIeTHeMY Aparo, Bbl-
ACHUJIOCH, 9TO Kopalbup paspymeH MosuHHed. IToka WIeHbI KOMHCCHH
OCMAaTPUBAIH CYHO, TOKAYNBAs T'OJOBAMH IIPH BH/e 00TOPEBIINX MauT
U HAJICTPOEK, Aparo mOCHemuj K KOMIIACAM M TaM YBHJEJ IPHIMEePHO
TO, UTO OMKHAAI: CTPEJKH KOMIIACOB YKASBLIBAJIH B PA3HBLIE CTOPOHEL..
Kaxoit BeIBOZ caenan Aparo M3 yBHAEHHOIO Ha Kopabie?

Puc. 84

20.36. [Touemy >keje3Hble ONMUJIKH BOJM3M MArHUTA BbICTpauBa-
jorcd, obpasya auruu (puc. 85)?

Puc. 85

20.37. «JIob6samuii KaMeHb» (TOIY-IIH) — TaKoe II03THYecKoe Ha-
3BaHpe AaJu KHATainsl MaraaTy. @paHIy3cKoe CI0BO «aimant» o3Ha-
YaeT W «MAarHWUT», U «JIobamuiis. IlonpodyiTe 0O0BACHUTH, C HYeM
CBS3aHO TAKOe Ha3BaHWEe MarHhTa.

@ 20.38. I'ne Ha 3eMHOM [Iape MarHUTHasA CTPeJKa IOKa3bIBaeT Ha
cesep obouMu KOHOAMuU?

20.39. TypucT Haiea B JieCy CTaJbHOE IIOJIOTHO HOMKOBKH. Kax
OH MO’KET OIpeJe]uTb, HAMAarHu4eHo JIH 3TO MOJIOTHO, €CIH Y Hero
HeT ¢ coGoil IpeIMeTOB U3 MATHUTHLIX MAaTepPHATOB?
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20.40. OpuH w3 ABYX OJMHAKOBBEIX HA BHJ CTAIbHBIX CTeD:KHEIl
HamaraudeH. Kaxk ompenennTh, KaKOH M3 HUX HaMarHuuyeH, He MC-
TOJIb3Ysi IPYTUX IIPeAMETOB U He JoMasi CTepiKHei?

20.41. YxaunTe HaOpaBIeHHEe DICKTPHYECKOTO TOKA B KaTYIIKe
(puc. 86).

N S

Puc. 86

20.42. HazoBure bIeMeHT, BXOAAMIMEA B COCTAB DJIEKTPHUECKOrO
3BOHKA, TeJerpapHOro anmnapara ¥ TejaeoHHOH TPYOKHU.

20.43. Ilo npoBoAy Teuer aneKTpuueckmii Tok (puc. 87). B kakom
HalpapJIeHUH IOBEePHETCA MArHUTHAS CTPeNKa, [MOMeIlleHHAas B TOY-
Ky A? B Touxy C?

«A
e —
«C
Puc. 87

20.44. Tlo BuTKY HpPOBOJA TedeT 3IEKTPUYECKHIl TOK (puc. 88).
B KakoM HalpaBIeHHH NOBEPHETCS MATHHUTHAS CTDEJIKA, TOMeIIeH-
Has B TOYKY A? B Touky C?

e A oC

Puc. 88

20.45. IIpuTATUBAIOTCH WJIM OTTANKHBAIOTCH IIPOBOJIA TPOJLIEH-
OyCHOM JIMHHWH, KOTa II0 HHUM OPOXOJHUT 3JIEKTPUUYECKHH TOK?

20.46. Ha puc. 89 nokasaHa «HApHCOBAHHAS» ONMJIKAMHI KaPTH-
Ha MardEUTHBIX JIMHUH IOJIA NPAMOJMHEHAHOTO IPOBOTHUKA C TOKOM.
Onpenenure HanpasIeHWe MATHUTHBIX JHHMIA.
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20.47. Kak Oynetr m3aMeHATHCA MOABEMHAA CUJIA 3JIEKTPOMarHura,
ecau mepeMelnaTh ABHKOK peocraTta Bupaso (puc. 90)?

T3

Puc. 90

20.48. Kakoe ycTpOMCTBO cXeMaTWYeCKM MOKazaHo Ha puc. 917
HaszosuTe 9acTH 3TOro yCTPOHCTEA, 0003HAUEHHEIE IIH(ppaMu.

3
WM

|

Puc. 91

20.49. KakoBo HasHaueHUe 1IellH, CXeMa KOTOPOH IIpe/CcTaBlIeHA
Ha puc. 92 (I — doropesucrop, 2 — 3IEKTPOMATHUTHOE peJe)?

REIRIIY

Puc. 92

20.50. B xaure [Ix.Cudra «IlyremecrBue Jlemmans I'yianuse-
pa» mHanucaHo: «Ho riaBHOI JoCTONIPHMEYaTeIbHOCTBIO, OT KOTOPOH
3aBucHUT cyabsba JlamyTel, ABIAeTCsA OrPOMHBIN MarHuT, 1o opMme Ha-
OOMHUHAKIIHNH TKAIKHWA CTAHOK... [Ip¥ MOMOIIX 3TOro MariuTa OCTPOB
MOKeT MOAHUMATLCHA, OINYCKATHCA M IepPeJBUraThCA C OLHOTO MecTa
Ha Apyroe, b0 MO OTHOIIEHWIO K TOABJIACTHON MOHAPXY YaCTH 3eM-
HOM IIOBEPXHOCTHA MATHHUT 00JIaZlaeT ¢ OAHOr0 KOHIIA IPUTAraTeIbHOM
CHJIOH, & C APYTroro — OTTAJKHBAIOIIEI».

A uTO 3HaeTe BBl 0 MATHMUTHOM II0JIe, €r0 IPHUPOJe U XapaKTepH-
cTuKax?
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20.51. HanpaBiieHre TOKA B KaTYIIKaX 5JeKTPOMATHHUTA MOXKHO
u3MeHATH (puc. 93, a, 6). I3BecTHO, 4TO CHJIa IPUTAMKEHHSA 3JIEKTPO-
MarHuTa MaKCHMAaJIbHA, KOIZa Ha KOHIAX CepAeYHHKA PasHOMMEH-
Hble MarHUTHEIE MOJIOCH. KaKoif U3 PUCYHKOB COOTBETCTBYET 3TOMY

ciaygaio?
a 0

Puc. 93

20.52. T'ne HaXOAUTCA CEBEPHBIH TIIOJIOC 3JEKTPOMATHHTA
(puc. 93, 6)?

20.53. IToueMy MATHUTHBIE CTPEJKH, DPACIIOJIOMKEHHBIE AJEKO
JpYT OT Apyra, OpHEHTHUPYIOTCSA B OJHOM HampaBieHWH (puc. 94, a),
a pacmojo)XKeHHble no0au3ocTH APYT OT Apyra (puc. 94, 6) — B npy-
TOM HATIPABJIEHHHU?

S S ———

1]
Puc. 94

20.54. Kax noBepHeTCS MATHUTHAS CTPEJIKA BOJMU3U ITPOBOJIA, €CITH
CHJIa TOKA B HEM JOCTaTOYHO Beawmka? PaccMoTpuTe aBa caydas:

a) OpOBOJ IPOXOZHUT HAJ CTPeJKo# (puc. 95, a);

6) IPOBOZ MPOXOAUT TOJ CTPEIKoH (puc. 95, 6).

Puc. 95

20.55. IIpeacraBbTe cebe, uTo 3eMisi «IOTEPANa» CBOE MATHWT-
Hoe nose. Kaxue ato noBnekso 661 mocaeacTeusna? IlomesHo uim Bpes-
HO MarHUTHOE IoJje 3eMJIH A JKU3HKM Ha naaHere?

@ 20.56. Msarkasa Jerkas MeTajyiMuecKas NPY)KHUHA BHUCHT, HOTPY-
3MBIIHCh HHUKHUM KOHIIOM B COJIEHYIO BOAY Ha HeOOIBLIYIO riIyOuHY
(puc. 96). Uro npomsoiier mocie 3aMbLIKaHUA KJa4da?
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Puc. 96

20.57. Ha puc. 97 uzobpaskeHa Karymka ¢ TokoMm. Hakoil KoHery
KaTyIIKH 00JajaeT cBoiicTBaMu ceBepHOTro MarHuTHOro monioca? Ifo-
uemy?

A B

Puc. 97

20.58. OnpegeniuTe MAarHUTHBIE TOJIOCHI KATYIIKH € TOKOM
(puc. 98).

-

Puc. 98

20.59. K uemy moBefieT MOCTYKMBAHYE 110 HAMATHUYEHHOMY I'BO3-
0 WX ero BCTPAXWBAHUE, €CIH BHEIIHee MAarHUTHOE IIOJIe OTCYT-
CTByeT?

20.60. ITost n dunocod Tur JIykpernuit Kap B moame «O npupoze
BeIlei» CJAeAYIOIAM 00pasoM ONHCBIBAeT MarHeTU3M:

Mgee ocTaercsi CKa3aTh, N0 KAKOMY 3aKOHY HOPHUPOJEL
MoskeT Kee30 IPATATHBATE KAMEHb, KOTODBII

I'pekH «MArHUTOM» 30BYT II0 HA3BAHBIO MECTOPOYKIAEHbA,
Moo HaxoauTcA OH B Ipefeiax OTYH3HEI MarseTos,
JTOMY KaMHIO HAPOJ YAUBISETCS, KOO HepeaKo

Ilenbo 3BeHO K 3BEHY, OT HEr'O MCXOJs, MIOBHCAET.

105



A ¥3BeCTHO 1M BaM NPOUCXOMKACHHE TepMHHA «MarsuT»? Uto
3HaeTe BBl O MpUpoje MarHermsma’? Hanumure HebosIbIIOE COUHMHE-
HHe Ha 3Ty TeMy.

Kpenkun opeluek

@ 20.61. BaMmkHyTas 3MeKTpUYECKas [ellb COCTOUT U3 barapeilku u
pesucTopa, npuyeM Oarapeiika HaXOZHMTCS B OLHOM M3 CTOAIINX HA
CTOJIE «YEPHBIX AMNIHMKOB», & pesucTop — B ApyroM (puc. 99). Kax
MOXXHO C IIOMOIIIBIO BOJIETMETDA U MATHUTHOU CTPEJIKH, He Pa3MbIKad
1enb, ONPeJeJHTh, B KAKOM UMEHHO U3 «YePHBIX SAIIMKOB» HAXOLMT-
ca barapeitka?

Puc. 99

Bcea TpyasOCTE GHU3WKH COCTOUT B TOM, YTOOEI O AB-
JIEHUAM IBUYKEeHUA PACIIO3HATH CUJIBI IPUPO/EI, a 3a-
TeM I10 3THUM CHJIaM O0BLACHUTE OCTAILHEIE SIBICHHS.

H. Hvoiomox

21. 2JIEKTPOMATHUTHAA MHAYKUNSA.
NPOU3BOACTBO U MEPEOAYA 3JIEKTPO3HEPITAMU

YCTHAAA PASMUWHKA

21.1. B Kakux onblTax 0bla BIepBble 06HADY:KEH WHAYKIIMOHHBIM
TOK?

21.2. Tlpu KaKOM YCJOBHH BO3HUKAET WHAYKIIMOHHBIH TOK?

21.3. MoskeT 1 BO3BHUKATh MHAYKIIMOHHBINA TOK B 3aMKHYTOH Ka-
TYIIKEe, HaXOAAMmeHCca BO3Jie MATHUTA:

a) Korja ABUKeTCA MATHHUT;

0) Korza ABUIKETCA KaTymrxa?

21.4. Mo:xer 1M BO3HMKATH HHAYKIIHOHHEIH TOK B KaTyIIKe, KOT'-
Ja BCe OKDPYIKAIOIIHe TeJla HEIOABUKHEl OTHOCUTEILHO Hee?

21.5. KakoBa npuumHAa BO3HHKHOBEHHS HMHAVKIMOHHOTO TOKA B
KaTylIKe, JBHXKYINeHcA OTHOCUTEIbHO HENOABHUXXHOI0 Maraura?

21.6. ITouemy MenHOE KOJBI0 B3aUMOJEHCTBYET C ABUKYIIUMCH
MarHuTOM, a IIacTMaccoBoe — Her?

21.7. Yem 06yc/IOBJIEHO BOBHMKHOBEHUE DJIEKTPUUECKOr0 TOKA BO
Bpalllaiomeiics B MATHUTHOM TIOJIe paMKe?
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21.8. Yem oTJIMUaeTCa MepPeMEHHBIA TOK OT IOCTOAHHOTO?

21.9. KakoBa uacroTa IepeMEeHHOr0 TOKa, BhIpabaThIBaeMOIo
ajeKTpocTaHuaMu Poccun?

21.10. BesomacHO JIM HaNpAMKeHHe, II0J KOTOPBIM 3JeKTPOHEePIrud
[ojaeTcsa B KBAPTHUDPHI?

= | MNepBbifi ypOBeHb

21.11. MoxkeT JIx BOSHMKHYTh MHIYKIIMOHHBIH TOK B HEIOJBMMK-
HOHl BaMKHYTOH KaTymke Oe3 pasmxkeHusi marHura? Iloarsepaute
BaIl OTBET IPHMEPOM.

21.12. IIpoBosoYHAA paMKa HaXOAWTCA B MarHUTHOM moJe. B Ka-
KHX CIydYafX B Hell MOKeT BOSHUKHYTH HHIYKIIHOHHBIH TOK?

21.13. Onumure TpoCTEHNIyI0 MOJEIb TeHepaTopa HEePEeMeHHOI'0
roxa. Ha KakoM (pM3HYECKOM ABJIEHWH OCHOBAHO AeHCTBHE 3TOrO re-
HepaTopa?

21.14. Kaxoil Bug umeeT rpaduK 3aBUCHMOCTH CHJIBLI TOKa OT Bpe-
MeHU:

a) IS IIOCTOSHHOI'O TOKA;

0) [us1 mepeMeHHOTO Toka?

21.15. B ueM COCTOHT OCHOBHOE IIPEMMYIIECTBO 3JIEKTPOIHEePIUU
nepej IPYrMMH BAZAMH SHEPIHH?

21.16. IlocTOAHHBIA KA NePEeMEHHBINA TOK HOJIYy4YaloT ¢ [OMOIIbIO
reHepaTopOB Ha 3JIEKTPOCTAHUHAX ?

21.17. KakoBbl OCHOBHBIE OSTAIlkl INPOM3BOJACTBA M IlepeAadu
aneKTposneprun? Onuinure, Kakue IpeobpasoBaHUA d9HEPIHH OPOHC-
XOJAT Ha KaKJOM H3 3THX 3TaIOB.

21.18. Kakoe ABIeHMe JEKUT B OCHOBe paboThl TpaHchopmaTopa?

21.19. I'te ¥ 1719 Yero MCHOJL3YIOT TPaHCHOPMATODPEI?

== | Bropoi ypoBeHb

21.20. IIpu majeHUy MarHMTa B KaTYIUKY C 3aMKHYTOH 0OMOTKOMH
B Hell HOABIAETCH DIEKTPHUYECKHM TOK. 3a cUeT KaKOi 3HepruH BO3-
HHUKAaeT TOK?

21.21. Byjer 1 moBOpauMBaThHCA MATHUTHASA CTPeJKa BOIH3M Ka-
TYIIKH, II0 KOTOPO# Te4YeT MepeMeHHBIA TOK?

21.22. TToueMy HeZaJIEKO OT MeCTa yJapa MOJHHHM MOTYT pacILia-
BHTBHCA INPEJOXPAHUTEJM B OCBETUTEJNHbHON CEeTH M BBIHTH M3 CTPOA
UYBCTBUTENbHEBIE BJIEKTPOU3MEPHUTEIbHEIe IPUGOPBI?

21.23. 3aMKHYTOe MeTaJlJIndecKoe KOJbII0, II0BelIeHHOe Ha ABYX
HHUTAX, coBepinaeT Konebanus. Ilouemy kKonebaHHA KOJbIa OBICTPO
NIPeKpamamTcs, eCJId HOJ HUM HAXOJAUTCA MAarHUT?
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21.24. Kax cBasaHo npasuio JleHna ¢ 3aK0HOM COXPAaHEHHS DHEP-
run?

21.25. ITouemy npu IpUOIMKEHUN MATHUTA K 3aMKHYTOMY KOJb-
Iy OHO OTTAJIKMBAeTCA OT MAarHuTa, a IIPH YIAaJeHHH MAarHuTa OT
KOJIbIla — IPHTATHBAETCA K HeMy?

21.26. IToueMy cuIy TOKAa B KATYIIKe HeJIb3d U3MEHHTh MIHOBEH-
HO?

21.27. DyeKTpUYECKHE TeHePATOPH BhIPaBATBIBAIOT IepeMeHHLLH
ToK gacToToi 50 u 60 I'. Brrumcanre meproAbl IePeMeHHOTO TOKA
OpH TAKHUX YacTOTax.

21.28. OmpenenuTe 4acTOTy HEePeMEHHOTO TOKA, €CJIH ero MepPHOX
paser 0,02 c.

21.29. TTo rpaduky, nsobpakenHomy Ha puc. 100, ompegmexure
Nepuoj U 4acTOTY [EePEeMeHHOI'0 TOKa.

LA
9

0,02 0,04 ¢, c

Puc. 100

21.30. TIo rpaduky, msoOparkenHomy Ha puc. 101, ompegenure
NepHoJa U YacTOTy IIEPEMEeHHOTO TOKA.

LA
3

01 0.2 te

Puc. 101

21.31. B kaxkom caydae TpaHCHOPMATOD ABJIAETCA IIOBBLIIIAIONIAM,
a B KAKOM — TOHUKAKIUM?
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21.32. [lyia 4ero B JWHUAX 3JIEKTPOIepefadyd HCIOJIb3YIOT IIOBBI-
mraromue TpascopMaTopsi?

21.33. [;1a yero npu nepefade 3JIEKTPOSHEDPTHH HCIOJb3YIOT I10-
HUZKAIOIIAE TPaHCHOopMaTopsI?

21.34. [lpuBegrTe TPUMePHI NPUOOPOB, B KOTOPBIX HCIOJIb3YIOT
TpaHchopMaTop.

21.35. ITouemy 2I€KTPO3HEPIrUi0 HA GONBITHE PACCTOAHUA Iepesa-
IOT TI0J BLICOKUM HAOpsMKeHueM?

21.36. B nepsuuHOii 06MoTKe TpaHchopmaTopa 200 BHTKOB, a BO
BTOPUYHOH — 25 BUTKOB. [loBBRIIIAaeT HMJIM NOHHIKAeT HAIPSAXKeHHe
srot TparcdopmaTop? Bo cronbro pas?

21.37. TpaucdopmaTop NOBHIIIaeT Hampsaskenwe or 4 no 36 B.
CKOJIbKO BUTKOB BO BTOPUYHOM 00MOTKe TparnchopMaTopa, ecian mep-
BuuHAA comep:KuT 80 BUTKOB?

21.38. Iloxg KaKMM HANpS)KEHHEM HAXOIUTCS IepBUYHAA OOMOT-
ka TpaHchopmaropa, umemasa 1000 BUTKOB, ecau BO BTOPHYHOM
oomorke 3500 BuTKOB u Hanpsa:xesue 105 B?

=8 TpeTn ypoBeHb

21.39. ITouemy KosebaHHs CTPEJIKH KoMmaca OpICTpee IpeKpama-
IOTCs, €CJAM KOPIIYC mpubopa JIaTYHHBIH WIH aJTIOMAHUEBBINH, W Mel-
JIeHHee — €CJIA OH ILJIaCTMACCOBBIA?

21.40. [Ins ucciefoBaHMWS CTAJbLHEIX Tell (PeJbCOB, Oalnok U Ap.)
HA HUX HAJAEBAIOT KATYIIKY U3 M30JUPOBAHHONA IPOBOJOKH, 3aMKHY-
TYIO0 Ha TAIbBAHOMETD, U [I€peMellaloT ee BAOIb 3THX Tex (puc. 102).
IIpu BCAKOH HMX HEOZHOPOAHOCTH (TPEIMHBI, PAKOBHHBI U Jp.) B
raJpbBaHOMETDPE BO3HHMKAET dJieKTpudecKHi Tok. O0BsACHHUTE 3TO AB-
JieHue.

Puc. 102
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21.41. CeBepHBIA HOJIIOC MATHUTA YAAIAIOT OT METAIHYECKOTO
KOIbIa, KaK ImokasaHo Ha puc. 103. OnpesennTe HanpaBiieHHE WH-
IYKIIMOHHOT'O TOKA B KOJIbIIE.

v
P S—

777777
x

Puc. 103

21.42. B BepTUKaJIbHOM NJOCKOCTH HA ABYX HHUTAX IOJBEIIEHO
MeZHOe KOJbIO. B Hero oguH pa3 BABHUTAIOT MEJHBLIA CTEePIKEeHb, a
Apyroi pas — mareHut (puc. 104). Bauser 1m IBUKEHHEe CTEDKHA H
MarHuTa Ha TMOJOKeHHue Koabla?

PIIIIII

U
——
]

Puc. 104

21.43. Korga 5,eKTpOBO3 HJET M0J YKJIOH, ero 3JeKTPOABUTaTe N
paboTaT KaKk reHepaTophl IIOCTOSHHOI'O TOKA M OTAAIOT SHEPTHI0 B
KOHTAKTHYIO ceTh. HakWe NpeBpAIEHUsS SHEPTUH TIPU STOM [IPOUC-
XonmaTr?

21.44, Bo3HHUKAaeT JIX TOK B BUTKE, KOTOPBIN ABUKETCH B MACHHT-
HOM I10JI€ IapajjielbHO er0 CHJIOBBIM JUHUAM (puc. 105)?
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21.45. BuTOK IIPOBOJIOKH IlepeMeliaeTcs MePIeHIuKYIAPHO JUHUAM
mareuTHOrO noas (puc. 106). BosHuKaeT Ju IPH 9TOM TOK B BUTKe?

]

Puc. 106

@ 21.46. IloueMy He IPUMEHAIOT [JIA OCBEIlleHUA MePEeMEHHBIH TOK
vacroroit 10 T'q?

21.47. B yeM COCTOUT AHAJOTUA MeXAY SABJICHUAMUA WHEPIUU U
CAaMOMHIAYKIIHHA?

21.48. [louemMy IIpH 3aMBIKAHWH LIeIIH CHJIA TOKA B HEd HapacTaer
[IOCTEIIeHHO?

21.49. ITouemy ¢ momombio TpaHchopMaTopa HeIb3sd H3MEHUTH
HAPSAKeHWe MOCTOSHHOTO ToKa?

21.50. Yro Mo:KeT IIPOM30HTH, €CIu CJIYy4aiHO NOAKJIOYHATH
TpaHchOpMaTOp K MCTOUHHUKY HOCTOAHHOI'O TOKA?

21.51. Hanpsa:xenne Ha 3aKHUMax BTOPHYHON OOMOTKH MOHMMKAIO-
mero Tpaacopmaropa 60 B, cmna Toka Bo BropumuHOH nmenu 40 A.
IlepuuHas 0OMOTKA BKJYeHA B ceTh HanpsxeHueMm 240 B. Hainn-
Te CHJIY TOKa B IEPBHYHOH 00MOTKe TpaHchopMaropa.

21.52. Cuna Toka B mepBuuHOM 0o6MoTKe TpaHcdopmaropa 0,5 A,
HaIpAXKeHue Ha ee KoHax 220 B. HaiiguTe cuiay ToKa BO BTOPHYHOMR
obmoTEe TpaHchopMaropa, ecand Hanps:KeHue Ha ee koHnax 10 B.

Tax cBsAzaH, CheJUHEH OT BEKa
Co1030M KPOBHOT'O POACTBA
PasyMHBINA TeHHI YeI0BEeKa

C TBOpsIIIEH CHIIOH €CTECTBA...

@. H. Tromues

22. JIEKTPOMAIHUTHbIE BOJIHbI

YCTHAA PASMUHKA

22.1. Kakue BeJIMYHMHEI IePHAOJHYECKU N3MEHAIOTCA IPHU 3JIEKTPO-
MAarHHTHBIX KoJiefaHuAX?
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22.2. KaxoBa CBA3Hh MEXIY SJIEKTPUYECKAM ¥ MarHUTHBEIM IOJIA-
MH corJacHO Teopuu Makceesaa?

22.3. TIpuBeuTE IPUMEDHI 3JIEKTPOMATHUTHBIX BOJIH.
22.4. KakoBa CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH?

22.5. TloueMy CKOPOCTH 3JIEKTPOMAIHHUTHBIX BOJH PaBHA CKOPOC-
TH cBera?

22.6. Kax Ha3wIBAIOT IPOLECC PACIPOCTPAHEHUSA BJEKTPOMATHHT-
HOTO mons?

22.7. C moMomIpi0 Kakoro npubopa 3ByKOBBIe KoJie0aHUA Ipeo6-
pasyloT B dJIeKTpUYecKHe?

22.8. [louemMy [id pamgyuoOCBA3K HCIOJB3YIOT 3JIeKTPOMATHHUTHLIE
BOJIHEI BEICOKOHM 4aCcTOTHI?

22.9. C moMompo0 Kakoro mpudopa sIeKTpHYeCKHe KoJIe0aHusA
npeobpasynT B 3BYKOBBIE?

=" | MNepBblA ypoBeHb

22.10. 113 9ero COCTOMT 3JIeKTPHYECKHH K0JIe0aTeJIbHBIA KOHTYD?
22.11. Yo npencraBiaseT cob0il 91eKTPOMATHUATHOE moJIe?
22.12. Yro rakoe mopynanua? Kak ona ocymecrsuserca?

22.13. Yro rakoe gerekTupoBanue? Kak ocymiecTBisieTcs ZeTeK-
TApOoBaHHEe?

22.14. IlpuBefute NPUMEPhl IPUMEHEHHA 3JIE€KTPOMATHUTHBIX
BOJIH.

== | BTopo ypoBeHb
22.15. Kakoil OnBIT CBUAETENBCTBYET O TOM, YTO IIPH A3MEHEHUH
MarsuTHOTO II0JIS BOSHHKAET dJIEKTPHUYECKOoe mmoJjie?

22.16. Bo BpeMa KaKUX OPHUPOJHBIX ABJICHHH H3Iy4YAOTCA DIEKT-
POMarHUTHEIE BOJIHBI?

22.17. Tlaccaskupsl aBTo6yca CAYIIAIOT IO paguo KoHmepr. Kakue
npeobpa3oBaHUA HCHBITHIBAIOT 3BYKOBEIE KOJe0aHHA «HA HOYTU» OT
KOHIIEPTHOTO 3aJia 10 cajioHa aBTodyca?

22.18. Ilouemy s PagUOCBSA3HM MCIOJAL3YIOT MOAYIHPOBAHHELIE
Kosebanusa?

22.19. Baarogapsa 4yemMy pa3JiMYHbIE PAJAHOCTAHIIMHA MOTYT pabo-
TaTh, HE MeIIas APYT APYry?

= TpeTui ypoBeHb

22.20. ITpusenuTe IPUMEPLI IPEBPAINEHUS SHEPIHU 3JIEKTPUUYECKO-
I'0 WIH MATHUTHOTO TOJIS: B MEXaHWUYECKYIO SHEDPIHi0; BO BHYTPEHHIOK.
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22.21. Kakue ABJIEHHA OPOUCXOAAT B IPOIECCE Pa3pSAJKH KOH-
JleHcaTopa, MOJKIIUEHHOT0 K KaTyInKe?

22.22, IIpoBeauTe aHAJOTHIO MEXIY 3JIEKTPOMATHHTHLIMHA KOJIe-
0aHUAMU B KOJIE0ATEILHOM KOHTYPE M MeXaHWUeCKHMH KoJebaHus-
MU MasiTHHUKA.

23. JOMALUHUE
SKCMNMEPUMEHTAJIbHbLIE 3A0AHUA

= | MNepBbIN ypoBeHb

23.1. HamareuTue Jes3Bue oT Oe3omacHoil OpHUTBLI, 0003HAULTE
MOoJIy4YeHHBbIe MArHATHBIE ITOJIOCHI. PasfennTe Je3BHe Ha JBe YaCTH.
Vaanock 1 BaM TOJYYUTH OTAEJAbHO CEBEDHBIM MOJIIOC U OTAEJBHO —
H0XKHBIA?

23.2. O6pACHATE, IMOYEMYy TBO3[H, KaHIEJIADCKHEe CKPENKH, IIO-
BHCIIIMEe HA MarduTe M HAXOLANIHECHA PANOM, OTKJOHSIOTCS OT Bep-
THKAJbHOIO HanpaBiaeHus. [Ipogenaiite oneIT U yOeAUTECH B STOM.

23.3. IlponabairofaiiTe 3a IOBeJeHHEM [ABYX pPHALOM BHCAIIMX
OIBEHHBIX HIOJIOK TIPH HOJHECEHMHM K HHMM IIOCTOSHHOIO MATHHUTA.
OobacuuTe HabaOgaemMoe.

23.4, 3aBepHuUTE MarsuT B Oymary. C moMoIIp0 KoMIaca ompene-
JINTE IOJIOCHI MATHUTA.

== | BTopon ypoBeHb

23.5. BospMuTe gBa OJAMHAKOBLEIX OPHTBEHHBIX JIE3BHA, OLHO M3
KOTODPHIX OBLIO MpeABapUTENbHO HaMaramdeno. C momMoInsio Kommoaca
oIpefie/IiTe HaMarHudeHHoe JieaBue. OmuinuTe cmocod onpeaeaeHn.
MoskHo 1 3TO caenaTs Oe3 xommaca?

23.6. C nomompi0 KoMIaca onpejenTe, HAMarHU4eHO JU OpHUT-
BeHHOe Je3Bue. lIpoBephTre BO3MOYKHOCTEL pPA3MArHMYMBAHHUA IJTOTO
JIe3BHA OyTeM HarpeBaHUA B IJIAMEHHW CBEYM WJIM T'a30BOIl TOPEIKH.
IIpyn HarpeBaHHH JIe3BHE AEPIKUTE MUHIIETOM WM IJIOCKOTYOIlAMH.

23.7. HamareursTe MIBEMHYIO WY C TOMOIILI0 TDEHUS O MATHUT
(mm MarHEUTHYIO 3alllesKy [OJA JBEPH, WM MAUHUT AHHAMHMYECKOTO
rpomioroBopurens). ITogBeckTe UIy HA HATKY U IO €€ OTKJIOHEHHIO
IIPHM IOZHECEHHH K IPEeIMeTaM JOMAITHEr0 00UXO0/a OmpejleinTe, Ka-
KHe U3 HUX UMEIOT CTajbHbIe JeTalu.

23.8. Ha ro3an UK jKeJIe3HLIN cTepKensb HaMoTalite 40—50 BuT-
KOB HM30JHPOBAHHON MeJHOH IPOBOJOKH M ee KOHIBI MOAKJIIOUUTE K
barapeiike or kapmaHHOro (ouapuka. Mccnenyiite Tena, K KOTOPEIM
OPUTATUBAETCA CO3LAHHBLIA BAMH 3J€KTPOMATHHT.
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23.9. PaccMoTpuTE C IIOMOIIBI0 POAHUTENEH YyCTPOUCTBO 3JIEKTPH-
4eCcKOro 3BOHKA M TejedonHo# TpyOku. CpenaiiTe BCKH3HBII pHCY-
HOK 3TuX npubopoB ¥ 00bACHUATE IIPHHIKNO UX AeHCTBHA.

23.10. Ha nosrockl MarHuTa IOJIOKUTE CTEKJO, MOCHIIbBTE €ero
CBEPXY CTAJLHBIMHM ONMJIKAMH ¥ OCTOPOKHO IIOCTYYHTE HaJBIEeM II0
CTeKJy. 3apHUcyiTe KAPTUHY JUHUANA MArHUTHOTO IIOJIA.

=8 TpeTuih ypoBeHb

23.11. IlogHecuTe KOMIAC CHAYANA KO JHY, a4 3aTeéM K BepxXHel ua-
CTH »KeJIe3HOT0 Benpa (KacTproin), CTOAIIEro Ha 3eMie. ¥ JHA CTPeJ-
Ka KOMIIaca IOBOPAYMBAETCH OKHBIM IIOJIIOCOM K BeJpY, a B BepXHeH
YacTH — ceBepHBIM. IIpoBepLTE 9TO SABJIEHHE U O0BACHUTE ero.

23.12. UsrotoBbTe caMOZENbHBIA 3JMeKTpOMarHuT. J[lns sTOro
BO3BLMHTE I'BO3[b, OOMOTANTE €ro H30JUPOBAHHBIM MeJHBIM IIPOBO-
JIOM, a KOHI[BI IPOBO/ia IPHUCOEUHHUTE K HCTOYHUKY ToKa. [Tompobyii-
Te OIpeje]HTh MOLBEMHYI0 CHJIY 9JIEKTPOMATHHUTA IO HaubGoJsbIIeMy
YMCJIY TBO3AUKOB, YAEDXKUBAEMBIX WM.

23.13. Mo:KHO JIH ¢ IIOMOIIBI0 KOMIIaca OIpeJeuTh IOJJIOCHl Mar-
HHUTA, eCJH OH JIEKHUT B 3aKPBITON KAPTOHHOH KOpPOOKe; B »KeJe3HOH
KopoOKe; B MOAKpalneHHoO# Boje; B mecke? OrBeTsl 00'bsACHUTE, IIPO-
BEpbTE UX HA OILITE.



ONTUYECKUE ABNEHUNSA

Cger — ofpaseIl /I HCKPEHHEr'o CJI0BA:
Kaxux 6b1 KpenocTeil HA BOSBECTHA —
Caer o0olifieT mpensaTCTBHU A, YTO0 CHOBA
CTpeMHUTBCH 110 KpaTyalmemy IIyTH.

A. H.T'umosuy

24, ONTUYECKUE ABJIEHNAA B NMPUPOAE

YCTHAAA PASMUHKA

24.1. IlpuBeguTe OpAMEPHl OPOLECCOB, BO BPEMsA KOTODPBIX H3IY-
JaeTcdA CBET.

24.2. TIpuBeauTe IPUMEPEI TEILIOBOTO JeHCTBHUA CBETA.
24.3. IlpuBeauTe OIpUMepEl XUMHUUYECKOI0 JeHCTBHSA CBETA.
24.4. TIpuBesuTe OPUMEDEL 3JIEKTPHYECKOTO JeHCTBHSA CBETA.

24.5. TIpuBeanTe NPUMEPHI €CTECTBEHHBIX M MCKYCCTBEHHBIX HC-
TOYHHUKOB CBETA.

24.6. IlpuBeuTe IPUMEPHl IPUEMHUKOB CBeTA.

24.7. TIpuBequTe NpPHUMEPHI IIPEBPAIeHHAA CBETOBO JHEPIMH B
apyrue (hOpPMBI SHEPIHH.

24.8. Kak cBeT U 3peHHe MOMOralnT YUUTLCA?

=— | MNepBbii ypoBeHb

24.9. Ucnone3ya puc. 107, pacckaskuTe O 3HAYEHWUH OSHEPrUHU
COJIHEUHOI'0 M3JYUYEeHHUs [JId KU3HHK Ha 3eMe.

Puc. 107
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24.10. fsnserca nu Jlyna mcrounukom cBera? Kakwme HebGecHBbIe
TeNa ABJAKTCH UCTOUHHKAMHU CBeTa?

24.11. sIpnsercsa nu aba)kyp Ha JaMIle UCTOUHHKOM cBeTa?

24.12. Kakve 13 npuBegeHHbIX Ha puc. 108 UCTOYHHKOB CBera
ABJIAIOTCA €CTeCTBEHHLIMH, a KAKMe — HMCKYCCTBEHHBIMU?

a 6 8
Puc. 108
24.13. TTocmoTpuTe Ha (ororpaduio cseuu (puc. 109) u oTsersTe

Ha BOIIPOC: SBJIAETCHA JIM MCTOYHHMKOM CBeTa BCA CBeYa MM TOJBKO
ee miamsa?

Puc. 109

24.14. TlonoxuTe PyKY I0J] BKJIIOUYEHHYIO HACTOIBHYIO JaMiy. Ka-
KHe IeiiCTBHSA CBeTa BBl MoOKeTe HAOGII0ZAThL M OLIYIATH IPU 9TOM?

== | Bropo# ypoBeHb

24.15. KakoBo IPOMCX0X/JeHNe 9HePruu, HaKOIICHHOH B yrJje H
sedhTH?

24.16. Kax nmeiicTByeT cBeT Ha BemiecTBO? IIpWBesuTe IpHMepsl,
HJLIIOCTPUPYIOIHE BAII OTBET.

24.17. Yro y3HAN YeJOBeK 0 cTpoeHuH BeesnernHol Giaronaps cee-
1y? Kakue npuGOpsl IOMOTJIN YeJOBEKY ?

24.18. Kaxue BHABI HCKYCCTBA M KaK MCIIOJBL3YIOT CBOICTBa cBeTa?

24.19. Kax BBl gymaere, IO4eMy T'OBODAT, UTO JIy4lle OAHH Pas
YBHIETh, Y€M CTO Pas yCJbIIaTh?
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24.20. Bee 11 «HeGecHEBIe CBETHJIA» ABISIOTCH UCTOYHUKAMU CBe-
Ta? OGocHyiiTe Balll OTBET.

24.21. Kakoii HCTOYHHK CBeTa MO3BOJISET BAM UUTATH 3TH CTPOKH:
€CTeCTBeHHBIH MJIH HUCKYCCTBeHHBIH? HasoBuTe 9TOT MCTOYHUK CBETA.

24.22. Kak Bl IOHHMAaeTe CJ0BA U3 CKasKH: «3Bes3ja moracsua, HO
CBeT ee ellle MUJIJIMOHEBL JIeT OyaeT pagoBaTh JIOAEH...» ?

24.23. 3a cyeT KaKO¥ 9HEPIrUH CHJILHO HATPETHIE TeJIa CBeTATCA?
24.24. B ckaske II. II. Epmosa «Kouexk-I'opOyHOK» HAIMCAHO:

OroHeK ropuT cBeTJIee,
TopbyHOK GexkuT cKopee.

Bot y:x OH mepejs OrHEM.
CBeTHUT mOJIE CIOBHO JHEM;
YynHBIA CBET KPYIrOM CTPYHTCH,
Ho =e rpeet, He gbiMuTcs.
HuBy nanca ryr UBaH.

«YT0, — cKasaJ OH, — 3a manTan!
IITanok ¢ nATH HaWgeTCs CBETY,
A Tenna u gnIMa HETY;

9KO 9yA0-OrOHeK!»

Kaxoe pusudeckoe ABIeHHWe HATOIKHYJIO IIHCATEJs HA CO3JaHHE
3TOr0 KPacuBOro, XoTd U (paHTactuyeckoro obpasa?

24.25. Pasnenure nepedyucIeHHblE HHKE MCTOYHHKH CBeTa Ha
€CTeCTBeHHbIE ¥ HUCKYCCTBEHHEIE U 3anoiHuTe Tabauny. Mcrounuku:
Conune, cBeYKa, MOJIHUSA, MA30BLIH CBETUIBHUK, 3KPAH BKJIIOUYEHHOTO
TeJIeBU30pa, CBeTAIMecA B TeMHOTe I'Ia3a KONIKH, IIOJIAPHOE CUAHUE,
Jlyna, cnuuky, 3Be3Abl, KOCTEp, dJeKTPHUECKAd jamMOa, «GeHrab-
CKHe OTHH», II0YKap, CBETJSAYKM, JIOMHHECIEHTHAA JaMIla, paxyra,
KOoMeTa, MeTeOPHUTEI, (hapbl aBTOMODOMIA, Ayra 3JeKTPOCBAPKM.

24.26. Pasnenure nepedyucleHHbIe HUMKe HCTOYHUKM cBeTa HA
TeIJIOBbIE M XOJOJHBIE W 3amosuuTe Tabnumy. CBeT M3Iy4daloT pac-
KaJeHHBI! MeTalll, 3KPaH TeJIeBU30pPa, MOJHHA, 9KDPAaH [JUCIJIEsS
KOMIIBIOTEPA, IJIaMd TIOpMAINeil ApeBeCcHUHBI, 3JIeKTPUUECKas JiaMIla
HAKAJINBAHWUSA, CBETISUKH.

=4 TpeTuin ypoBeHb

24.27. YeMm OTIHYAETCA H3IydeHHE TOPAYEro yTIOra OT H3JIyde-
HUA 3JIEKTPUYECKON JTaMIIbl HAKAJIUBAHUA?

24.28. Hecer nu cBetr sHepruio? O6ocuyiiTe cBOil oTBeT.

24.29. Kak 4eJIOBEK YUUTHIBAET Ha MPAKTHKE PA3JIHUYHYIO CIOCO0-
HOCTB TeJ IOIJIO{aTh SHEePTHUI0 HU3JIy4eHus?

24.30. Yro ysHa] ueJIOBEK O MHKDPOMHpe 0Jarofapd 3peHHI0 H
ceery? Kakue npubopsl HOMOrIHN 4en0BeKy?
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24.31. YV Kosembl I[IpyTKoBa ects adopusm: «Ecau y teba crpo-
meHo OyZeT: 4TO moJie3Hee, COJIHIE MJIM MeCAl? — OTBEeTCTBYM: Me-
camn. 6o comHIle CBETHT AHEM, KOTZa U 0e3 TOro CBeTJIO, & Mecal, —
HOYBK...» IIpaB jsu Kosema IIpyTrkoB? OGocHyiTe CBOH OTBET.

Moock OKOHHOMY JyIy —
Oxn O6ieneH, TOHOK, IPAM.

A.A. Axmamosa

25. NPAMOJIMHEMHOE PACNPOCTPAHEHME CBETA

lNMpumep pelleHUsa 3apayu
Kax B COTHeUHBIH JIeHb II0 TEHU MOXXHO ONPEIeNHTh BHICOTY JAepeBa?

Pemernue. CHauasa MOXKHO onpejaeauTs aauay teau [ = A'C or
mecTa, BhICOTa KoToporo & = A’B’ ussectHa (puc. 110).

Puc. 110

3aTeM MOKHO M3MepHThb JIuHY Tern aepesa L = AC. Uz nmomobua

TpeyroabHEuKoB ABC u A’B’C ciegyer COOTHOILIEHHE £
H

Lh
7=

k4 . U3 mero
h
HaxoJHUM BBICOTY JepeBa: H =

YCTHAA PAZMWHKA

25.1. Kax pacnpocTpaHsieTcai CBeT B BaKyyMe M B OJHOPOAHOI
cpene? Kakne HabIIOfEHUA U ONBITHI IOATBEPIKAAIOT BAIll OTBET?
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25.2. IIpuBeguTe IpuMeEpEl TOYEYHLIX M OPOTAKEHHBIX HCTOYHH-
KOB CBeTa.

25.3. IIpuxoguioces Jiu BaM BHAeTh nyuku csera? Ilpusemure
TTPUMEDPHI.

25.4. Kakoe ABJIeHWE CIYKHT JOKA3aTeJbCTBOM IIPAMOJHHEHHO-
TO pacrupoCTpPaHEeHUA CBeTa?

25.5. Kak mpocTo ¥ HaAJeHO NPOBEPUTH MPAMOJUHEHHOCTh JIU-
HUM, HaYepPYeHHOH Ha Oymare?

25.6. [Ipu KaKOM YCIOBHH TeJIO OTOPACHIBAET TeHBL?
25.7. IIpu KaKOM YCJOBHAM TeJIO OTOPACHEIBAET HOJYTEHB?

25.8. [Ipu KaKWUX YCIOBHAX BO3HHKAKIOT COJHEYHELIC U JIYHHBIE
saTmerua? Kaxoe cBoiicTBO syuei cBeTa OHM JOKAa3bIBAIOT?

="' ] MNepBbli ypoBeHb

25.9. Kakne w3 m300paskeHHBIX Ha puc. 111 HCTOYHHMKOB cBeTa
SABJIAIOTCA TOYEUHBLIMH, 4 KaKHe — HIPOTAKEHHBIMH?

a [ a8

Puc. 1M1

25.10. B ueM pasnuuue Mexy CBETOBBIM JIYIOM M CBETOBBIM IyU-
KOM?

25.11. ITo kaKOMy IPUBHAKY MOXKHO OOHADPYYKHTh, UTO BBl OKA3a-
JIACh B IOJIYT€HU HEKOTOPOTO mpeamera?

25.12. Kaxoit ¢pHU3WUYECKU CMBICJ 3aJ03K€H B MOHI'OJLCKYIO IIO-
CJIOBHILY: Y OOJIBIIIOTO AepeBa GOJbIasg U TeHbL?

25.13. MoskeT JH OZMH U TOT K€ UCTOYHUK CBETA PACCMATPUBATE-
Csl B OJJHOM CJIy4ae KaK TOUEeUHBII, & B APYTOM — KaK TPOTSYKeHHbBIH?
B xauecTBe NOKa3aTelbCTBA BAIIErO OTBETA IIPUBEJUTE IPHUMED.
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25.14. B oxHO# mecHe roBopuTcs: «Sf 3a TODOIO CIEAYI0 TEHBIO...»
A nmefiCTBUTENHHO JIM TEHb BCET[A «CIELYeT» 3a YEJOBEKOM?

25.15. Kax noayuuTh TeHb pPasiau4HOl AJIHHEI OT OZHOH U TOH e
naaxgu? IIpoHIIOCTPpHPYITE OTBET PHCYHKOM.

25.16. M300pasuTe ¢ IMOMOIILIO JIyYei CBETOBbIE IYUYKH OT HCTOY-
HUKOB, IIpeJICTABJIeHHBIX Ha puc. 112, a—s.

3 5 [: 2

a 6 8
Puc. 112

25.17. Uzo6pasure Ha sxpane I (puc. 113, a, 6) TeHs OT npeaMe-
TOB, OCBEIIEHHLIX MCTOYHHUKOM CBETa.

Puc. 113

25.18. JlaMIy mOMeCTH/IM CHAdYajJa B TOYKY I, a 3aTeM B TOUKy 2
(puc. 114). B kaxoMm ciyuae pasMephl TEHH MAda Ha dKpaHe OYyAyT
ponsme? IlokakuTe Ha PUCYHKEe T€Hb OT MAYa A8 000HX CIydaes.

| |

kd
2

Puc. 114
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25.19. Msau ocBelaercss AByMs HMCTOYHHKAMH, KaK MOKA3aHO HA
puc. 115. HapucyiiTe 06acTH TeHHM W MOJYTEHH,

~
o

Puc. 115

25.20. Msau ocBemjaeTcs AByMs MCTOYHMKAMM, KaK IDOKa3aHO Ha
puc. 116. HapucyiiTe o61acTu TeHH ¥ IIOJyTEHH.

#A
1

—

K
T
A

2

Puc. 116

= | Bropou ypoBeHb

25.21. B kaKoM ciy4yae MOKHO YBHAETh IIyUOK CBETA CO CTOPOHKI?

25.22. Kak NpOBepUTh, HAXOAATCHA JH TPH JAJEKO PACIIOJNIOKEH-
Hble OLHH OT APYyroro croyiba Ha omHOo# mpamoi? Ha yeMm ocHOBBIBA-
eTcA NpPeJIOKeHHBIH BaMU CI1oco0?

25.23. Brarogapsa ueMy BO BpeMsi XHDYPTHUECKHMX ONleparnuii TeHn
OT TOJIOBBI M DYK XHDPYpPra He 3aKPBLIBAET OIePAIMOHHOE I0Jie M He
MeIaeT IIpoBeAeHUI0 onepanuu (puc. 117)?

Puc. 117
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25.24. Kag BIMAIOT pa3Mepbl MCTOYHUKA CBETA HA MUPUHY obia-
CTH IIOJyTeHH?

25.25. Kak u3MeHATCSA OYepTaHuA TeHH M MOJYTEHH UesIOBeKa,
KOrjla OH BEUEpPOM yzajsieTcs OT yJInuHoro Gouapa?

25.26. ITouemy B 001aUHBIH JeHb NpeaMeTsL He gaoT TeHn? YTo B
TaKoM JIeHb SBJISAETCS UCTOYHHKOM cBeTa?

@ 25.27. MoxeT ¥ BepPTHKAJILHO IIOCTABJIEHHBIH cTOsI0 He oTOpa-
CHIBATH T€HH B COJTHEUHHIN JeHB?

25.28. Creas BO BpeMs JIYHHOTO 3aTMEHUA 3a NepeMelleHHeM
Kpas TeHH 3eMJIH II0 IIOBEPXHOCTH JIyHBI, MOXMHO BHIeTh, 4YTO dTa
TeHb UMeeT KPYTayio opmy. JloKasaTelbCTBOM Yero aTo CIyHHT?

25.29. Mo:xeT JH BBICOKO JIETSAIUII CaMOJIeT He OTOpachiBaTh
TeHW Ha 3eMJII0 B COJIHEYHBIN [eHb? ChenaiiTe cxeMaTHYeCKHH DHCY-
HOK, IIOJTBEPYKAAOIUI BAIl OTBET.

25.30. Kak MOXHO B COJIHEUHBIH JeHb U3MEDPHUTH BBICOTY JepeBa,
He BJle3asd Ha Hero, ecJii BaM u3BecTeH Bam poct? Cperaiite cxema-
TUYECKUI PUCYHOK, IOACHAOINI BaIll OTBET.

25.31. Yem Guau:ke Tesno K cBede, TeM Ooiblle oTOpackIiBaeMasa UM
rTeHb. [Touemy? TlosicHUTE OTBET C IIOMOINBIO PUCYHKA.

25.32. McToyHMKOM CBeTa SBJASETCS VKDPeNJIeHHasd Ha IOTOJIKe
JlaMIa JHEBHOTO CBeTa, uMmeronjas Gopmy anmeHOR TpyOkuM. Kak
HAJ0 PAacCIOJIOKUTEL KapaHAaml, 4ToOBl OH OTOpachIBaja YeTKYI0 TeHb
Ha cron? CrenafiTe cxeMaTHUYECKHN PHCYHOK, IOACHAMOIIME Bal
OTBET.

25.33. Yenosek crout Bo3zje doHaps. [louemy HOrm orbpaceiBa-
10T Ha ac(aabT 4eTKO OuepuYeHHble TeHH, a TeHb I'0JIOBBI OKA3bIBAeTCA
pasmbiToii? ChenaiiTe cxemMaTH4YecKUil PUCYHOK, IOACHAMIIHUI Ball
OTBeT.

25.34. Ha puc. 118 nmokasaHsl TOUeYHBIII UCTOYHUK cBeTa A U He-
mpo3paunbiil npeamer B. Kakue ToukH, NOKa3aHHBbIE HA DUCYHKe, Ha-
XOAATCA B TeHHU?

P

A

Puc. 118
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25.35. Ha puc. 119 nokasasbl TOYEYHBIH UCTOYHNK cBeTa A U He-
npospauyHbli npeamer B. CKOJILKO TOYEK, IOKA3aHHBIX Ha PHCYHKe,
Haxonarca B Tean? Kaxume MMeHHO TOUKHU?

4e

Puc. 119

=8 TpeTuin ypoBeHb

25.36. Yem oTinmuaeTcsA MaTeMaTHYECKOe IIOHATHE «JIyd» OT (u-
3UUYECKOTr0 TMOHATUA «JIyY CBeTa»?

25.37. Bruser nm Ha pacupocTpaHeHHEe CBETOBOI'O IIy4YKa B IIPO-
CTpaHCTBE HAJIHUYHE PYTHUX IIePEeCeKAalomuX ero IIyYKoB cBera?

25.38. Tenu or 1mTaHr (GyrOOJBHBIX BOPOT YTPOM H BeYepOM
ANUHHee, 4eM OHeM. MeHsercs JU B TeUeHHe AHS AJHAHA TEHH OT
TepeKIafuHbl BOPOT?

25.39. Kako#i (husnuecKuil CMBICT 3aJI03K€H B KOPEHCKYIO IOCJIO-
BHIY: OAaJKa KPHUBasg U T€Hb KpUBaA?

25.40. Ha puc. 120 msobpaxensl dororpadpuy TeHH MAYa B IO-
Jete. B o4HOM M3 cly4YaeB MCTOYHHKOM CBETA SIBJIAETCA MaJleHbKAA
JIAMIIOYKA, a B APYroMm — 0Gosibmroil maroBslit nnador. Kakoil pucy-
HOK cooTBeTcTBYeT jJaMmnouke? OrBer o00oCHYHTE.

Puc. 120
@ 25.41. Mo:ker nu BeJIOCHIEIHUCT 000THATH CBOIO TEHB?
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25.42. T'. Tanune# nepBriM Habiaogan ¢assl Bexepsl, T. e. BUIH-
Moe u3MeHeHHe (opMel aToro HebecHOro rena. O ueM CBUETEBCTBY-
er Hanuuue a3 y BeHepsl (puc. 121)?

Puc. 121

25.43. Bcerga Jm 1map, OCBENIEHHBIH TOYEYHBEIM HMCTOYHHKOM
cBeTa, oTOpachiBaeT HA FOPUBOHTAIBHYIO ILIOCKOCTH KPYIJVIVIO T€HBL?
O6GocHy#Te CBOM OTBET C MOMOII[bI0O PUCYHKA.

25.44. Eciu BUIKY PACHOJOMKHATH BEPTUKAIBHO NTapaJljIeIbHO IjIa-
MEHHU CBEUH, TO T€HL OT 3y0OLeB BOCIPOM3BOAUT HA DKPAHE UX UETKOe
ouepranue. Ecim BUIKY noBepHyTh Ha 90°, T. €. PacmoJIOKUTHL Iep-
IMEeHJAHKYJIAPHO [IJIAMEHH CBEYH, TO TeHb Ha dKPaHe IOJIYYHUTCH Pa3MblI-
TOH U 3yOneB He BuAHO. [louemy? ChenaiiTe MOsACHAIOMIUA PUCYHOK.

25.45. MoxkeT 1M TeHB HA CTeHEe OT KBaJApaTHOTO INHUTA HMETH
GopMy Tpamernuu, ecJqd UCTOYHUKOM CBETA SIBJISIETCH:

a) Coanle;

6) doraps?

CpenaiiTe cxeMaTuuecKue PUCYHKH, TOSICHAIONINE OTBET.
25.46. ITouemy coNHEYHBIE 3aTMEHUSA BCET/]a IPOUCXOASAT BO BpEMsA

HOBOJIVHHA, a JIYHHbIE 3ATMEHHA — BO BPeMs HOJHOJYHAA (puc. 122)?
OOocHY#Te OTBET ¢ MOMOIIBI0 CXEMATHYECKUX PHUCYHKOB.

Puc. 122

@ 25.47. B coiHeYHLIH JeHb JJIHHA TEHH OT 3aBOJACKOH TpPyOn! 30 M,
a IJIMHA TEHH OT OTBECHO IIOCTABJIEHHON IMAJIKH BBICOTOH 1,5 M paBHa
2 m. KaxkoBa BeICOTA TPYOBI?
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25.48. Ha ropu30HTAILHOM IJIONIAAKE CTOAT ABA BEPTHKAJILHBIX
cronba. Beicora mepsoro croJba 2 M, a gnuHaA ero TeEn 1 m. Kakosa
BBICOTA BTOPOro crosba, ecaum aAnuHA ero TeHH 75 cm? UcTounukom
cBera aBiaserca CoJHIe.

Kpenkwe opeLukun

25.49. Ha poBHO# TrOpU3OHTAJBHON ILIOMIAJKE CTOAT NBA BEPTH-
KaJpHBIX cTonba. Beicora mepsoro cronba 3 M, BHICOTA BTOPOro 2 M.
nuHa TeHH mepBoTO cToJIOa 4 M, JAJHHA TEHH BTOPOTO cTO0a 3 M.
Yro aBaserca ucrouHUKOM cBera: ConHne wiau doraps? ObGocHy#TE
OTBET C IOMOII[bI0 PUCYHKA.

25.50. Yiumussii GoHaps BucuT Ha BbicoTe 4 M. Kaxkoil AIHHBI
TeHb OTOPOCHUT IaJKa BBEICOTOM 1 M, €C/IH ee YCTAHOBUTH BEDPTHKAJIb-
HO Ha PACCTOAHUHU 3 M OT OCHOBAHHUSA CTOJI0A, HA KOTOPOM VKPEIJIeH
$ouaps?

25.51. B 3abope mMeeTca KpyrJjoe OTBepcTHe numamerpoMm 1 cm, a
3a 3a00pOM HANPOTHB OTBEPCTHSA BHUCHUT A0JIOKO amamerpom 12 cwm.
Ha xakom paccrogHum OoT 3abopa MOJIKEH HAXOAUTHCA IJIa3, YTOOBI
OH BHJEJ BCce A0JI0KO, eCJIM PACCTOAHHE OT AGJoKa mo 3abopa 1 m?

25.52. Ha poBHO# rOpM30HTANBHOM MJIOIAJKe CTOAT BePTUKAIb-
Hble cToJIOBI. BeICcOTa mepBoro crosiba BABOe BOJBIIE BBICOTHEL BTOPO-
ro. Mo:xeT JIi TeHb IEPBOro cToJI0a OBITH KOpOYe, YeM TeHb BTOPOro,
€CJTM MCTOYHUKOM CBETA SBIAETCH:

a) Counie;

6) domapn?

CrenaiiTe cxeMaTHYeCKHe PHCYHKH, KOTODbIe IOSCHAIOT BaIll
oTBeT.

Cset Moii, 3epKanbie! CKaxu
Ila BCIO IpaBAY JOJOKH. ..

A.C.ITywkun

26. OTPAXXEHUE CBETA. U3OBPAXKEHUE B 3EPKAIJIE

Mpumep pelwieHus 3agaum
RaKYIO BBICOTY OOJI3KHO MMEeTh BEPTHKAJIbHOE 3€epKaJio, YTOOBI YeJIo-
BEK MOTI' BHEeTh CBO€ OTPayKeHHe BO BeChb pOCT?

Pemrenue. Iloctpoum MHEMMOE mM300pasKeHHe UYEJIOBEKa B IJIO-
CcKOM 3epkane (puc. 123). 9to m3oOparkeHHe HaxOOHUTCSA Ha TaKOM
JKe PACCTOSHHU OT 3epPKaja, KaK UeloBeK. Uell0OBeK pacCMATPHBAET
cBOe M300paKeHNe B 3epKaJje, Kak B «0OKHe». IIpsaMble, IpOBeAeHHbIe
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OT IJIa3 4YeJIOBeKAa K KpaWHUM TOYKaM u300pakKeHWs, JOJKHBI IIPO-
XOAUTHL Yepes 3epkayno. V3 mogobusa TpeyroabHUKOB, OrPAHWYEeHHBIX
THMH NPAMBIMH, CJIEIYeT: BBICOTA 3epKasa JoJKHa OBIThH He MeHb-
Ire ITOJIOBHHEI POCTA UeJIOBEeKa.

Puc. 123

YCTHASA PASMUHKA

26.1. BorbMMHCTBO OKPY’KAIOMMX HAC IPEeIMETOB He H3JydaeTr
cBet. IloueMy Ke MBI MX BHAHM?

26.2. Kakue n3 HeOeCHBIX TeJ, KOTOPEIE Mbl MO:KeM BHIeTh Ha
HOuHOM Hebe, He M3aydaroT cBeT? BeiencTBue 9ero WX MOXKHO YBH-
aeTs?

26.3. flpnseTca gM 3epKaJbLHLIM OTPa’KeHHe CBeTa OT OOJIbIIHH-
CTBA MIPEMETOB, OKPYIKAIOIAX HAC?

26.4. Kaxue Tesa OTPAXKAIOT CBET 3€PKAIBHO?
26.5. Kakue Tesa IMOYTH HEe OTPAKalOT CBeT?

26.6. Yemy paBeH yroJ oTpaskeHHs Jydel OT ILJIOCKOTO 3epKaJa,
ecIH YyToJ MexXIy IafalolluM JyuyoMm u 3epramom 10°? 30°7 45°7

26.7. Yemy paBeH yroJi nageHus Jydeil Ha IJIOCKOE 3ePKajo, eClIH
yros Mexay Jyaom u sepxaiom 20°? 50°? 60°?

26.8. Uemy paBeH yron mnaJeHUs Jiyda Ha ILIOCKOE 3EpPKAao,
eclIid yroj MeKJy IajaioliuM JIydoM U oTpakeHHBIM 30°7 50°? 80°7
100°7?

=] MepBbIN ypOBEeHb

26.9. B KaKoM caydae yroJ OTPaskeHUdA CBETOBOIO Jy4a OT 3epKa-
sna menbine (puc. 124)?
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Puc. 124

26.10. IIpx KaKoM yrje majeHusA Jyda Ha IJIOCKOe 3epKajo ma-
JaoIuil 1 OTPAYKEeHHBIN JIYYH COBIAAAIOT?

26.11. Tlagaromuii ¥ OTPaKeHHBIHA Jydu cBeTa 00pasyloT IpAMOH
yroa. OnpesennTe yroj mageHus JIyda Ha 3epPKaJo.

26.12. Yem oriuuaercs 3epKaJbHOE OTPajKeHHe OT pacceaHHOro?

26.13. ABaserca nu oTpasKeHHe OT KMHOYKPaHa 3€PKAaJIbHBEIM HJIN
paccesiHHBEIM?

26.14. Kaxoe u3o0paskeHue IoJy4aioT B IJIOCKOM 3epKaje — gei-
CTBUTEJIbHOE WK MHUMOE?

26.15. KakoBbl padMep u300paKeHUs B ILJIOCKOM 3epKaje W ero
paccTosHMe OT 3epkaya (BocmosueadyidTech puc. 125)?

Puc. 125
26.16. IlogHecuTe K 3epKaly mpaByio pyKy. Kakyio pyky BEHI yBU-
IUTe B 3epKaJie — IIPaBYI0 HJIH JIEBYIO?
26.17. Kaxue n3o0pasKeHus HA3BIBAIOT MHUMBIMHE?

26.18. Hanummure Ha JHCTKe OyMaru HECKOJBbKO CJIOB, IIOZHECHTE
ero K 3epKaJly 4 monpodyiite mpounTaTs HanucanHoe. [Touemy aro cae-
JIATH TPYZHEe, YeM y3HATh 10 OTPA;KeHHIO B 3epKaJle 3HAKOMOe JIHII0?

26.19. IlapajutesnpHBIE IYYKYW CBETA NAJAIOT HA IVIAZKYIO H IIEPOXO-
BaTyl0 moBepxHocTH (prc. 126). ITocTpoiiTe oTpa<eHHBIE IIyYKH CBETAa.

Puc. 126
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26.20. Ha puc. 127 mzobpaskeHBl Jy4YH, Mafalllie HA 3epPKaJO.
ITocTpoiiTe oTpaKeHHBIE JIYUH.

Pwuc. 127

26.21. Ha pucynke 128 uzoOpaskeHnsl JIyuH, Iafaoliie Ha 3epKa-
no. ITocTpoiiTe oTpajkeHHbIe Jyud. ByAyT OHM CXOZUTHCSA WJIH pac-
xXoauTees?

Puc. 128

26.22. Ilepes ILIOCKHM 3€DKAJIOM «IIOCTABbTE» JIATHHCKYIO OYK-
By R. Yrto Gymer BUAHO B 3epKaJye?

26.23. Ilpegmer HaxoauTcs Ha paccroaEnd 30 CM OT IJIOCKOTrO
3epkasia. KaKoBO pacCcTOsSHUE MEXIY IPeIMeTOM U ero m300pakeHu-
em?

26.24. JIyu cBera majgaeT Ha IJIOCKOE 3epKajo mox yriom 45°
K ero TMoBEePXHOCTH. YeMy paBeH YToJa MeKAy NaZalomiuM JY4OM H
OTpaskeHHbIM?

26.25. Kak u3MeHUTCA PACCTOSIHME MEKAY CBeUOH M ee m300pa-
JKeHHEM B ILJIOCKOM 3€pKaje, eCJH CBedy OTOABHMHYTH JajibIle OT
gepkaina ga 10 cm?

26.26. ITocTpoiiTe m3o0paskeHune cperAmuxcs touek A, B, C B
mwrockoM 3epkaine (puc. 129).

—TT T T T

ST T

Puc. 129
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26.27. IlocTpoiiTe n3obpakenue npeamera AB B IJIOCKOM 3epKa-
ne (puc. 130).

B

Puc. 130

== | Bropoi ypoBeHb

26.28. UHorga MOXHO BUIETh, KaK CKBO3b Ty4Yd MPOOHBAIOTCH «JTyIH
cera» (puc. 131). Uro MbI BuAuM 1npu aToM Ha camoM aene? JlekcTr-
TeJILHO JIM MOYKHO YBHUIETH CO CTOPOHBI MYyYOK CBETOBBLIX JIyueid?

Puc. 131

26.29. JIyu cBeTa masaeT Ha IJIOCKOE 3epKaJio. Bo CKOJIBKO pa3 yroJ
MeXX Iy NafaioiuM JYyUYOM ¥ OTPAXKeHHBIM GOJIbIle yIJya majeHusa?

26.30. BecnomuuTe cinosa u3 ckasku A. C. Ilymiuna:

CBeT Mo, 3epKajble! CKaXxu
Ma Bcio npaBiy AOJOMKH...

JleficTBUTENBHO JH H300pa)keHHe B 3epKajbIle B TOYHOCTH COOT-
BETCTBYET OPUTHHATY?
26.31. B 1816 rogy B Anrimu 0ObLIa M300peTeHa ONHA OYEeHbL WH-

TepecHasA ONTHYECKAs HWIPYyIIKa. Uepes mapy JIeT ee ¢ BOCXHINEHWEeM
Berperasn B Pocenn, a G6acHonmcern A. M3maiinoB Tak Hamucas O Hei:

CMOTpIO — ® UTO 3K B MOHX TJIasax?
B durypax pasHpIX u 3Be3fax
Candupsl, AXOHTHI, TONIA3HI,

W maympynsl, 1 aaMassbl,

W amerucTHI, U KEeMUYT,

U nepiamyTp — BCe BHiKY BApPyT!

D—Tennennrreitn, 8 k. 9. 2 129



JInme cpenaio pyKoil ABMIKEHbE —
U HOBOE B ryiasax siBJIeHbe!

O kakoil urpymke uzer peus? Ha xKaxoMm (pH3HUECKOM SABIeHHH
OCHOBaHO ee nelicTBHe?

26.32. Yro MbI yBUAENH OBL BOKPYT, €c/Iu Obl BCE IPEAMeTHl BAPYT
CTaJIM OTPakaTh CBET He PACCEeSHHO, a 3ePKaJbHO?

26.33. ITouemMy IJIOCKOE 3€DKAJIO TepeJaeT TOYHOe M306paskeHue
npexmeTra?

26.34. Yem oTiiMuaeTcs OTpayKeHUe CBETA OT:
a) IJIOCKOTO 3epKaJia;

6) Genoit Gymaru;

B) uepHOM Oymaru?

26.35. Mo:xHO /1M YBUZAETHL IOBEPXHOCTEL HIEAJBLHOTO 3epKana?

26.36. Eciiu mpukacaioTcs HaldbleM K I[LIOCKOMY CTeKJIAHHOMY
3epKaJy B JIOOOM MeCTe ero mOBePXHOCTH, TO MEMXIy IMAJbIEeM M ero
n3obpasxeHuem Oyjger HeKoTOopoe paccrosuue. Ilouemy?

26.37. Ucnonbaysa puc. 132, o0bacHUTE mocTpoeHHe H300pake-
HUA TOYKH B 3epKaJe.

Puc. 132

26.38. Kakoii (usuuecKuil CMBICT 3aJI03K€H B PYCCKYIO TTOCJIOBH-
IIy: 9YTO Ha 3ePKAaJO MeHsTh, KOJH poxa Kpusa?

26.39. Yron MexAy mafiaiolUM JY4OM M IJIOCKHM 3epPKaJjioM pa-
BeH YIVIy MEXAy NaJalolluM Jy4OoM U OTPa’KeHHHIM. UeMy paBeH
yroa nagesusa?

26.40. Ha miockoe 3epKajo OajarmT ABa Jyda, yroJ Mexay KOTo-
peimu 20°. Hajizure yros Mexay OTpaKeHHBIMH JIY4aMH.

26.41. Yron mameHHs Jiyda HA 3€DKAJbHYI0 MOBepxHOCTH 40°.
Yemy paBeH yros MexAy MajalOlldM U OTPa’Ke€HHBIM JIydaMmu?

26.42. Yron Mexay NajaioliuM H OTPa)KeHHbIM Jydamu 46°.
Yemy paBeH yroJ najeHHs Jiyda HA 3ePKaJIbHYIO IOBEPXHOCTH?
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26.43. CeToBBIE JYyYH OT JaMIbl A NajaloT Ha IJIOCKOEe 3ePKajo
(puc. 133). He uamepsAs yrioB, HAUEPTHTE OTPaskeHHBIE OT 3epKaja

JIYUH.
A

NN

Puc. 133

26.44. IloctpoiiTe u3obpakeHue CBeTALLeHCA ToYKA S B IIOCKOM
sepkane (puc. 134) m onpezenuTe o6GiacTh BUAEHUA 3TOH TOUKH B
3epraue.

S 3¢

R

Puc. 134

26.45. ITocrpoiiTe n3obpakenna cBeTAmMUxCcA Touek A u B B mio-
CKOM 3epKaJjie U OmpefenuTe 061acTh, U3 KOTOPOIl MOXKHO BHJETE 00a
n3obpaxkenud (puc. 135).

B %
A ¥

Puc. 135

26.46. 13 xaKuX TOYEK OPOCTPAHCTBA KapaHzam OyZeT BHIEH B
[IJIOCKOM 3epKaJje MOoaHocThIo (puc. 136)?

A

Puc. 136
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26.47. Kaxkue medaTHBle GYKBHI aj()aBUTa HE W3MEHSIOTCH IIPH
orpakeHnu B 3epxane? YUro obmero y atux 0yxe? IIposepsTe OTBET
¢ TIOMOIIBIO 3epKaJia.

26.48. PexnaMHBIe HAANHUCH HAJX BXOJOM B MArasuH OTPaKaloT-
cA B 3ePKAaJbHON BHUTDHMHE HA NPOTUBOIOJIOXXHOW CTOPOHE VIIMIIBL.
Kakwe w3 mpuBefeHHBIX OYKB He HM3MEHHIOT CBOEro BHJA BCJEA-
crBue orpaxenus: A, B, B, I, E, XX, U, K, JI, M, H, O, I, C, T, V¥,
D, X?

=Ml TpeTnn yposeHb

26.49. YenoBek, croAmuii Ha Oepery osepa, BHIHT HA IJIaZKOH
MOBePXHOCTH BOAbI u300paskeaune Connna. Kak Oyger nepememniarbes
370 u300pakeHHe IIPH YAAJEeHUU YeJIoBeKa OT o3epa?

26.50. B fCcHYI0 JYHHYIO HOYb HA MOBEPXHOCTH 03€pa MJIM MODPSA
MO3XHO JI000BaThCA CBEpPKAOMIEH JYHHOH HOpo:KKo# (puc. 137).
Ob6baAcHUTE, KAk oHa obpasyerca. Mos;kHO 1 HabGIOAATL JIYHHYIO J0-
POXKKY Ha HIealbHO TJIAZKOH, CIOKOWHON mMoBepxXHOCTH Boabl? Ilo-
JeMy JOPOKKAa BCerja HalpaBjeHa Ha HaOxopaTend?

Pwuc. 137

26.51. Kax uaMeHATCA pasMephl Ballero M300pasKeHUs B BHUCH-
IIeM Ha CTeHe IJIOCKOM 3epKaJie, ecJIi OTOHTH OT 3epKajia Jajbiie?
3aKPBITH YaCTh 3epKaJa?

26.52. Kak Hy»KHO PaCIOJIOKHUThL IJOCKOE 3ePKAJI0, YTOOEI KaT-
muiicd IO CTOJY IIAPHUK KasaJicd B 3epKaje MOJHUMAIOIUMCS Bep-
THKaJbHO BBEpX?

26.53. Ilepex Bamu dororpadusa yaunsl (puc. 138). ITo xakum
IPA3HAKAM MOXKHO OIIpPeNesHUTh, YTO 3TO He <«3epKajbHOe» H300pa-
sxeHue?
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Puc. 138

26.54. BepiuuHaMm 4YeTHIPEXYIOJbHHKA SABIAIOTCA JOBE TOYKH
B ux u300pakeHHA B IJIOCKOM 3epkase. MoykeT JH 5TOT yeThIpex-
YTONBHUK OBITH:

a) KBaJpaToMm;

0) HepaBHOOeIpEeHHOH Tpamenuei;

B) pomboMm ¢ yriom 60°?

26.55. Ha xakoif yroa moBepHeTCA JIYY IOCJIe OTPAXKEHUA OT IABYX
3epKaJl, MOCTABJIEHHBIX MOJ IMPAMBIM yrijom (puc. 139)?

Puc. 139

26.56. TlocraBbTe ABa 3epKajia moJ yraoM Apyr K apyry. Ilome-
CTHUTE MEXJIY HAUMH KaKou-HHOyAbs HeOOJBLIIOH mpeaMer (KapaHIall,
PYYKy miau cBeuky). CKOJIbKO M300pakeHuil 9TOro mpeaMeTa BHIHO
B 3epkanax?

@ 26.57. YTpom conHeuHBble Jiyuu magaioT mox yriaom 10° K ropu-
30HTY. Kak Hajgo pasMecTHUTh IIJIOCKOe 3€PKaJjio, 4TOOBI OTpa’KeHHbIe
JIYUX OCBETHJIM JHO TIy0OKOTo KoJsomnma?

26.58. ManpuuK OCBETUJI COJHEUYHBIM 3aiYMKOM AHO TJIyGOKOTO
KOJIoAIa, AepsKa 3epKaybie mon yriaoMm 60° x ropusorTy. Ilog Kakum
VYIJIOM K FOPU30HTY MAZA0T COJHEUHbIE Jydu?
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26.59. Mansuuk BuAMT B HeOOJBIIOH JTyxe H3obpakeHue (GoHA-
pa A (puc. 140). I'ne pacnonosxerna ara ay:xa? Haueprure xon aydei,
KOTODBIE II0CJIe OTPAYKEHUA MONaZaioT B IVIa3a MAJbUUKY.

Puc. 140

Kpenkue opelku

26.60. Ha mnuiiockoe 3epKaJio IajaeT CXOAAINUICA IIYYOK CBeTa
(puc. 141). CpnenaiiTe pUCYHOK B TeTpajHy U IOCTPOHTE XOJ Jy4ei mmo-
cJie OTPaXKeHHUsA OT 3epKaJa.

/1
7/

7
A i
Sy

]
|
] \‘i”l

Puc. 141

N

26.61. I'me Hag0 moBecHTHh Ha CTeHKY AB He6oJbIIoe ILIOCKOEe 3ep-
KaJ0, 4TobObl u3 Touku C MOKHO OBLIO YBUAETH B 3epKAajie YroJ KOM-
HaTel D (puc. 142)? Haueprure X0J Jiydei.

B

Puc. 142

26.62. HanuninTe HECKOJIBKO CJI0B, KOTOPHIE He OVAYT M3MEHATH-
cf BCJEICTBHE OTPakeHHs OT IJIOCKOTO 3epKaJa.

@ 26.63. OnpenenuTe ¢ IOMOILILIO IOCTPOCHHSA, Ky/Aa HYKHO HAIIPa-
BHUTE JIy4 U3 TOYKHU A (puc. 143), 4T0oOBI mocTe ABYX OTPAaXKEHHUH B
3epKaJie OH IONAaJ B TOYKY B.
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Puc. 143

26.64. JIza 3epxana (puc. 144) B3aMMHO NePHEHAHKYIADPHEL
CxoapKO m3o0paskeHuil Touku A paioT atu 3epkana? IlocrpoiiTe aTn
n300parKeHnsd.

Puc. 144

26.65. YenoBek BUAMT cBOe M300parkeHHe, TOJYYEHHOE C IIOMO-
MIBI0 JBYX BEPTHKAJLHBEIX 3€DPKAJ, PACIOJOMKEHHBIX II0J NMPAMBIM
yriaom. YesloBeK TOAHUMAET MPaBylo pyKy. Kakyio pyKy «IIOZHHMET»
ero usobpaskesnue?

26.66. Kax pacnoJioXUThL B KOMHATE JBa 3e€PKaJyia, YTOOHl 4YeJo-
BeK MOTI VBHIETH CBOe H300pa)keHHe, HaXO0/AsACh B JI000H TOUKEe KOM-
HATBI?

26.67. Cxonpxo u300parkeHnil cBeTAlNeiica TOUKH A JalT 3epKa-
aa (puc. 145, a, 6)? ITocTpoiiTe aTu M300paKeHHUA.

A 1200 A
600 L] L]

Puc. 145

26.68. Kak ¢ moMoIm[bio ABYX 3€PKAJ MOJYYUTE OECKOHEYHO 60JIb-
1I10€e YHCJI0 U300pakeHui ogHOoro npeamera?

26.69. Kak cienyer pacmoJIOKUATH TOYKY W [OBa 3epKaJia, 4TOOHI
TOUKA ¥ ee u300parkeHUe HAXOAMUIUCh B BEPIIHMHAX:

a) KBagpara;

6) PaBHOCTOPOHHEIrO TPEYIOJbHUKA?
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26.70. B kaneiifockone mosnydamr ysop (puc. 146) ¢ momomsio
AByX 3epkaji. Kak pacmosio:keHEI oTH 3eprajia?

Puc. 146

26.71. Basa crout Ha mwiockoM 3epkaine (puc. 147). IIpu BrIIOUE-
HHAH TOYEYHOT'O MCTOYHHKA CBETA HA CTeHe MOABJAETCA ABOHHAA TeHb
Basbl. OOBACHUTE 5TO sABJIEHHE ¢ TIOMOINLIO IOCTPOEHHUA.

o]
g
B
3k S

Puc. 147

CrexJo mpuBoAUT Hac upe3d OOTUKY K cemy,
IIporuaB riry6okyio HeBeJeHUSA ThbMY!
IIpenomIeHHBIX JIyuel IpeAesbl B HEM HEJOXKHEI,
ITocraBneHBl TBOPIEM; ADYTrHE HEBO3MOMKHBIL.

M. B. JlomoHocos

27. NMPENIOMJIEHUE CBETA

YCTHAAA PASMUHKA

27.1. Kak onpenensAoT yroy mpejaoMmiaeHua?

27.2. JIy4 cBeTa uaeT u3 Bo3ayxa B Boxy. Kakoil yros 6oabime —
yroJ InajeHus UK yrol npenomieHus? V3MeHHTCA JU OTBET, €CIH
JIYY MAET U3 BOALL B BO3AYX?

27.3. Kakue mpuMephl TPEJOMJEHUS CBETA Bhl MOKeTe HabiIo-
nath y cebs noma?

27.4. Yros majeHus Jyda M3 BO3/AyXa B cTekJgo paseH 0°. Uemy
paBeH YToJ NpeJoMJIeHuss?
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27.5. B kakoM ciayuae yroJ IpejJOMJIEHNUs CBeTa MeHbIIle yIja Oa-
neHusA?

27.6. B KakoM ciayuae yroJ npejoMJIeHusl cBeTa 6oJible yria ma-
meHusa?

27.7. llpy KaKMX YCIOBUAX Yroj NpeIOMJIeHHUA paBeH yriay na-
IeHusa?

27.8. Korja cBeTOBOH Jiyu najaeT M3 BO3AyXa HA IIOBEPXHOCTh
CTeKJa, OH HCILITBIBAET OTpakeHue M npesromienune, Ha xaxom m3
pucyEKoB (puc. 148, a—2z) OpaBHIBHO TNOKA3aHBI OTPAXKEHHBIH H
IPEeJIOMJIEHHBIH Jydn?

Puc. 148

27.9. CBeTOBOM JIy4, KOTOPBIA IIafaeT CHHU3Y Ha IIOBEPXHOCTh
BOJLI, MCIBITEIBAET OTPaKeHMe W mpesiomiaeHme. Ha KakoM u3 pu-
cyHKOB (puc. 149, a—2) npaBuJbHO MOKA3aHBI OTPAKEHHBIA M Npe-
JIOMJIEHHBIH J1y4u?

Puc. 149

27.10. Ha puc. 150 nzobparkeHo IpeJoOMIeHHe JIyda CBeTa Ha I'pa-
Hune AByX cpexa. OTMerbTe yribl NaJleHUA U IIPEJIOMJIeHHA.

Puc. 150

27.11. Ceer mepexomuT u3 Bo3ayxa B Boay. CrenaliTe pPUCYHOK,
HOKAXUTE XOJ Jyua, VIJIBI MAJeHus U MPeoMJIEHUA.
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27.12. Ceer mepexonut u3 Macja B Bo3ayx. CruesaiiTe pHCYHOK,
TOKAMXHUTE X0/ JIyYa, YIVIbl HaJeHUuA U IPeJOMIeHHS.

== | Bropo# ypoBeHb

27.13. TTouemy yalHAA JI0¥KKa, IIOCTABJICHHAA B YAIIKY ¢ BOZOM,
KaKeTcsa HaJJIOMICHHOH?

27.14. Tlouemy m300paskeHMA INPEIMETOB, MOJy4YaeMble IIPH OT-
DPasKeHWH UX B BOJe, KAXKYTCA MeHee SPKHMH, UeM CaMU MpeIMeThl
(pumc. 151)?

Puc. 151

27.15. Vrou MexAy OTPasKeHHBIM H IIDeJOMIEHHBIM Jydamu 110°,
Yemy paBHaA CyMMa YIJIOB IAJeHUS U IPeJOMIeHHA?

27.16. JIyu cBera majaer Ha ILIOCKYIO TDAaHMILYy pasfena ABYX
cpef. ¥Yron nageHusa pased 60°, a yron mMesxay oTpaykeHHBIM U IIpe-
nomieHHBIM aydamu — 80°. Yemy paBeH yroJ mpejoMJeHHA?

27.17. Ha pgHe uamkw JeXKUT MOHeTa. IloueMy 9Ta MOHeTa «IpH-
noAHHUMAeTCHA», KOTJa B HYalIKy HaJWUBawT Boay (puc. 152, a, 0)?
O6ocHy#iTe CBOH OTBET C MOMOIIBI0 CXEMATHYECKOT0 PUCYHKA.

Puc. 152
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27.18. Kakoit ¢hu3MUeCKUi CMBICJ COJAEPKUTCA B PYCCKOH IIOCIO-
BUIle: He 3Has Opoay, He cyiica B BOAy?

27.19. Eciiu moBepXHOCThL BOABI HE COBCEM CIIOKOWHAsi, TO MpeA-
MeThI, JeXKallue Ha AHe, KaxyTrcs Konebmomumucsa. O0bACHATE 9TO
sAABJICHHE.

27.20. Ha oKOHHOe CTEeKJIO IIaJAai0T JBa Jiy4da, YyroJl MexXAy KOTo-
peivu 40°. KakuM cTaHeT yroJ MexAy JIydaMH IIOCJe TOro, KaKk OHH
NIPOMAYT CKBO3b CTEKJO?

27.21. Yto MoxKeT OBITh CKPBHITO 3a HEIPO3PAYHBIM JKPAHOM,
ec/iM CBeTOBbIe JIyYW H3MEHSIOT HaIlpaBjeHHe, KaK MOKa3aHO Ha
puc. 1537

Puc. 153

=—H TpeTuin ypoBeHb

@ 27.22. O6bACHUTE C IMOMOIINBI0 CXEeMaTHYECKOro PHCYHKa, Iode-
My IpH B3TJIf/le CBepXy IVIyOUHA 03epa KasKeTcs MeHbIlel, ueM OHa
ecTh Ha CaMOM JeJie.

27.23. Bogosas U3-moJ BOJALI CMOTPUT Ha ITHILY, HapANIy0 BOIM-
3M MOBEPXHOCTH BOABI. ByJer Ju NTUIA KasaThCA eMy OJHiKe HIM
JagbIle, 4eM OHAa HAXOJUTCS HA caMoM Jeje?

27.24. TloueMy B SICHYIO TOTOAY PAHO YTPOM OTPayKeHHBIH OT
MMOBEPXHOCTH CIOKOWHOM BOABI COJIHEYHBIM CBeT CIEHHUT IJjasa, a
JHeM — HeT?

27.25. IToueMy B SICHYIO IIOTOAY PAHO YTPOM IO/ BOJOH ellle TeM-
HO, XOTA COJIHIIE YK€ HOAHAIOCH?

27.26. Yron majeHusa Y3KOr0 Ny4YKa CBeTa HA MOBEPXHOCTh KU~
xocTu paseH 60°, a yrox mpemomnenus — 45°. Ilog KakuM yriaoMm K
FOPH30HTY CJIeLyeT PasMeCTUTh B JKHUIKOCTH ILJIOCKOE 3ePKajo, 4TO-
§bI OTPAsKEHHEBIN IIYYOK BO3BPATHJICHA K MCTOYHHUKY cBeTa?

27.27. Ecu IOCMOTDPETh BAOJb MAJOYKH, NOTPYKEHHOH B BOIY,
majouKa HoKaskeTcda wmanomaHHOI. B kKakyio cropory? IIpoBepbre
CBOe TIPEAIOJIOKeHUEe HA OnbITe M OOBACHHUTE ABJEHUE, C/eJaB CXe-
MaTHYeCKHUil PUCYHOK, MOKA3LIBAIOIIUEA X0/ Jy4deid.

27.28. Bel paccmaTpuBaeTe HaANHCh Ha OyMare CKBO3b TOJICTYIO
CTeKIAHHYIO IacTuHKY (puc. 154). Byaer s TeKCT KasaTbCA BaM
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Oamixe WM fanblle, YeM OH ecTh Ha camom gene? OBocHyiiTe cBoii
OTBET C IOMOIILI0O CXEeMATUUECKOr0 PHCYHKA.

Puc. 154

27.29. HapucyiiTe JabHEAIINI X0/ CBETOBOTO JIy4Ya, KOTOPBIHA mazsa-
eT Ha DOKOBYIO TOBEPXHOCTh «BO3AYILHOM IPU3MEI» B Boge (puc. 155).

Puc. 155

27.30. ITocTpoiiTe nanbHeHIIM X0 CBETOBBIX JIydeil, KOTOPHIE Ia-
AalT Ha NOBEPXHOCTH CTEKIAHHOrO moaynuiaueapa (puc. 156, a, 6).
IToxa:xuTe Kak OTpaskeHHbIE, TAK U NPEJOMJIEHHBIE JYUH.

Puc. 156

@ 27.31. JIy4 cBeTa majaeT Ha TOJICTOE BUTPHHHOE cTeKJOo. JloKaKu-
Te, YTO IOCJIe IIPOX0XKAeHUA CKBO3h CTEKJIO HAllpaBJIeHHe JIyda He H3-
MeHsIeTCA. A UTO U3MeHdeTCa?

Kpenkuve opelukm

27.32. TonrgeHOE CTEKJIO HENPO3PAYHO, HO €CJH ero 3ajJHTh BO-
[IOl, OHO CTAaHOBHUTCSI NPO3pauyHbLIM. Kakue BBIBOALI MOXKHO CHEJaTh
U3 3Toro (haxkTa O CBOMCTBAX BOABI U cTeksa?

@ 27.33. IIpaBuNbHO JIM YTBEP:KAEHHE: CBETOBBIE JYUYH B BO3AYXE
NpAMOJIHUHEHHEBI?
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@ 27.34. B :XapKuX OYCTBIHAX WHOIAA HaOMIONAlOT MUDaXX: BIaje-
Ke «BO3BHHKAeT» IMOBEepPXHOCTh Bogoema. Kakumu hU3MUECKHUMHA ABJIe-
HHUAMH O0YCIOBJIEH TAKOH MHPaK?

Ot muKpoba 10 BeceseHHOH — KpaTKHH My Tk,
Haz0 B IMH3EI JIMIIL APYTHE 3arJIAHYTH!

d.I. Bpamyma

28. JINH3bI

My | =

1
4+ — =
f
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MpumMmep pelieHUA 3a8a4mM

ITocrpoitiTe m3obpaskeHWe TOYKH A, Jerxalned Ha TJIABHOM OIlTHYe-
CKO# ocu cobuparomeii auE3EL (puc. 157).

Puc. 157

PemeHnne. Bece nyun, KOTOpEIE 0OBIMHO MCIOJIB3YIOT AJIA OCTPOE-
HUS M300parkeHHs, B JAHHOM CJIyUae COBIAZAIOT C [IABHOH ONTHYECKOR
OCBIO JUH3BEI. BOCIOJIbL3yeMCA MO3TOMY IIPOU3BOJILHBIM JIYYOM, IPOBe-
JIeHHBIM U3 TOYKH A K nuHse. [TocTpouM napallelIbHBIH eMy JIyd, TIpo-
XOLANIMH Yepes [eHTP JUH3EL, [lociie NIpOXoXaeHuA Yepes JHHBY 9TOT U
IpeJIOMJIeHHBIH JTyuu mepecekyTcs B (OKAIBHOIM miockocTH (puc. 158).
IIponosxas MpPeJOMJIEHHLI JIyd O IIepecedYeHHs C IJIABHOM OITHYE-
CKOIl OCBIO JUH3bI, HAXOAMM H300payKEHHe TOYKH A — TOUKY A,.

\ AW T

Puc. 158

Mo3KHO PeIldTh 3agady APYTHM CIOCODOM: «IIOCTABHTL» B TOY-
Ke A BepTHKAJbHYIO cTpeiky. IlocTpomB m3o0paskeHHe BEPXYILIKH
9TOH CTPEJKH, BBI JIETKO Hainere u M300parkeHne TOUKH A.
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YCTHAS PASMUHKA

28.1. Ha kaxoM (QU3HYECKOM SBIEHHW OCHOBAHO JeifCTBHE
JAH3BI?

28.2, Kak Ha OLynb OTJIHYMTH COOMPAIONIYIO JIMH3Y OT PACCEH-
BaroIien?

28.3. Kanua Bozkl Ha cToJe JelicTByeT Kak JquH3a. Cobupaiomasn
3TO JIHH3a WJIMA paccerBaomasn?

28.4. Ha puc. 159 noxasaHbl CTeKJIAHHBIE JUHSHI, PACIIOJIOKEH-
Hble B BozAyxe. Kakme U3 aTUX NUH3 ABAAIOTCH coOUparomuMu?

a 0 8 2 7]
Puc. 159

28.5. Ha puc. 160 noxasans! BO3AYIIHbIE JHH3HI B cTeKIe. Kaxue
M3 9THX JIMH3 ABIAIOTCA coOuparomumu?

Puc. 160

28.6. Uem oTiIHUaeTCA MHUMOE U300paskeHue OT JefCTBUTEBHOTO?

28.7. Xos KAKHUX ABYX Jyued MCIOJIL3YIOT OOLIYHO JJIA IIOCTPOE-
HHUA U300paKeHns, JaBaeMoro JUH30H?

28.8. Kakue (husnuecKne BeTMYMHBI CBA3bIBAeT (JOPMYJIa TOHKOMN
JIUH3EI?

=] MNepBbiit ypoBeHb

28.9. Ilouemy BBINYKJAafd CTEKJAHHAA JWH3A ABJIAETCA COBHPAIO-
orei?

28.10. ITouemy BOTHYTAs CTEKIAHHAS JHH3A ABJIAECTCA PACCEH-
BaroIen?

28.11. Ha kaxkoM pacCTOAHHH OT COOMpAIOINel JUH3bI HALO ITOMe-
CTATH IpeAMeT, Y4TOOBI ero H3o0pakeHue OBLIO AeHCTBUTEILHLEIM?

28.12. MoXHO JM HOOJYYATHL MHUMOE H300pakeHHe C MOMOIMIILIO
cobuparomeii JTuH3LI? pacceuBaloneil THH3BI?

28.13. Kakoe usobpakenne — IeiiCTBUTEIbHOE MJIM MHHMOE —
MO>XHO Habuiogats Ha aKpaHe?
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28.14. Mo2KHO JIM IO XapaKTepPUCTHKAM M300pasKeHHs, NOJTydeH-
HOTO ¢ IOMOINBIO JTHHBMI, OIPeNeJuTh, KaKas 9TO JIMH3a — cobupalo-
Ias WM paccemBarouiaa?

28.15. CeeTamjasca TOUKa pacliosioieHa B Goxyce cobuparomeit
JAuHBHL. I'Ie HaxoguTcs u300pa)KeHne STOH TOUKH?

28.16. Ha puc. 161 u3zobpakeHo mOJ0XKeHHe COOHPAIONIed JTUHSBI
MU ee IVIaBHOH onrTHdeckoil ocu. Kakoil ua Tpex Jsydei, M300pakeH-
HBIX Ha PUCYHKE IITPUXOBBIMU JHHHUAMH, ABIAETCA IPOLOJIKEHHEM
CBETOBOrO Jyua I TocJie OpesoMJIeHHA B TAH3e?

-
1 N
——f - .5_ -
4\\
YV hE
Puc. 161

28.17. Ha puc. 162 m3o6paseHo IOJOKEHNE PACCEHBAIOINEH JIHH-
3bl 4 ee IVIaBHOH omTmueckoii ocu. Kakoil m3 Tpex jiydeif, usobpa-
JKeHHBIX HA PHCYHKE NITPUXOBBEIMU JIMHUSAMHU, SABIAETCA IPOAOJIKE-
HHEM CBETOBOTO Jy4a I Iocje mpesoMJEHHSA B JHH3e?
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Puc. 162

28.18. Ha puc. 163 usobpaskeHsl coduparmada JUH3a, ee IIaBHAA

oITHYecKas Och U Jy4Hu, mMajaolnue Ha JuH3y. IlocTpoiiTe masabHeii-
IUH X0J JIy4YeH.

A
—
F VO F F 0 F F 0 F

Puc. 163

28.19. Ha puc. 164 nzobpakeHBbI paccerBaInasa JUH3a, ee IaB-
Hasd ONTHUYecKasi OCh U JIy4M, majatolve Ha JuH3Y. [locTpoiiTe nais-
HeHIIHH X0I Jydei.

FOFI:‘LOFFAOF-

Puc. 164
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28.20. OnTuueckas cuia JuH3bl 5 anTp. Kakad aTto IuH3a — Co-
fuparomas uau pacceusawman? Haiinure ee oxycHOe paccTogHue.

28.21. OnTuueckas cuna JauHE3L —4 anrp. Kakas aTo 1uH3a — co-
6upalomas uim paccenBaroman? Halinure ee GoKycHOe paccTosHMe.

28.22. Kaxyo ONTHYECKYIO CHJy MMeeT cOOMpAammas JUH3a, (Ho-
KYCHOe paccrogHue Koropoi 10 cm?

28.23. Kaxkyioo OOTHYECKYI0 CHIy HMeeT DAacceHMBaloas JHH3a,
¢oxycsl KOTOpPOH HaxoAsaTcsa Ha paccroanuu 12,5 cM oT THH3EI?

== | Bropoi ypoBeHb

28.24. TTouemy caj WIH Oropoj JIydlle BCEro IOJHWBAThL PAHHHAM
yTpoM?

28.25. Vxaxure, Kakue JHUH3EL (puc. 165) HenmpurogHL! ANs 1MO-
JIy4YeHUs NeHCTBUTENLHBIX U300paKeHui IpeMeTOoB.

[ )|

1 2 3 4 5 6
Puc. 165

28.26. ITonpoGyiite OOBACHUTL CMBICI CTHXOTBODHBIX CTPOK
9. I'. BparyTni:

Ot Mmukpoba no BeeseHHOW — KpaTKHi OyTh,
Hapno B smH3bL UMb APYTHe 3arJIAHYTH!

28.27. [laiiTe XapaKTepPUCTHKY M300paKeHUs IpeMeTa, PACIOJI0-
’KeHHOIO 3a ABOHHEIM (DOKYyCcOM coOMpaloIeil JHHBEI.

28.28. JlaiiTe XapaKTePUCTUKY HM300paKeHUsA IMpeaMera, Haxoa-
LmIeroca Mex Ay (PoKycoM M JBOWHBIM (hOKYCOM coOHparoIel JMH3HI.

28.29. JlajiTe XapaKTepUCTHKY M300paKeHHs TIpeIMeTa, HAXOIA-
mierocsa Mexxay cobupalorneir TUH30# 1 ee PoKycoM.

28.30. ITocTpoiiTe m3obpasxkeHHe CTPEIKM B cobMparollell JUH3e
(puc. 166). OxapaxkTepuayiiTe IOJYUYEHHOE M300paKeHHe.

e, T

2F~ F io

Puc. 166

28.31. ITocTpoiiTe m3o0parkeHHe CTPEJIKH B pacCeMBaloIleil JHH3e
(puc. 167). OxapaxkTepusyiiTe mOJIyUeHHOE M300paKeHHe.
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Puc. 167

28.32. TlocrpoitTe wu300pa)keHHe MAHHOM CTPEJIKM B JIMH3E
(puc. 168). OxapakTepusyiiTe noJydeEHOe H300pasKeHHe.

F\LO

Puc. 168

28.33. Ha puc. 169 noxasansl riaBHas onThudeckad ock MN JTHH-
3bl, ipeaMeT AB u ero usobpamenue A B,. Onpegenure rpabuueckn
MOJIOKEHUe OITUYeCKOro IeHTpa U (POKYCOB JIMH3EL.

A

M

Puc. 169

@ 28.34. Kakada JUH3a MOXKET JaBaThb yBeJHUYeHHOE AeHCTBHTEINb-
Hoe m3obpasxkeHue? Ilpu kaxom ycaopuu? IlocTpoiiTe COOTBETCTBYIO-
miee usobpaskeHue.

28.35. Kaxas JHH3a MOKET NaBaTh YMEHBLIIeHHOe JeHCTBHTEIb-
Hoe m3o0pakenue? IIpu kaxom ycaoBuu? IlocTpoiiTe COOTBETCTBYIO-
mee naobparkeHue.

28.36. Kakada 1mH3a MOYKeT aBaTh yBeJMYeHHOe MEUMOe n306pa-
sxenme? Ilpu xakom yciaoBuu? IlocTpoiiTe cooTBeTCTBYIOIEEe M3006pa-
JKeHue.

28.37. Ha puc. 170 noxasassl Jy4d, KOTOPbIe BRIXOAAT U3 OFHOM
cBeTAmeicA TOYKH A U NPOXOAAT uepes coGMpPAIOMIyI0 TUH3Y. Iloka-
JKHUTe JalbHeHImui xox aydes 2 u 4.

1
A

Puc. 170
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28.38. Cobuparoniyo JIuH3Y ¢ (POKYCHBIM paccrosaueM F pasme-
CTHJIH Ha paccTosHUH 4F ot mamnbl. Ha KaKOM PACCTOSHUM OT JIMH-
3Bl HaZO IIOMECTHTH 3KpaH, YTOOBI IIOJYYUTH Ha HEM H300paKeHHe
namner? IladiTe XxapakTepuCTHKY uH300pa)kenus. Pemmure 3agady, uc-
TOJIB3YA (POPMYJTY TOHKOH JTUH3HI.

28.39. 3axmxeHHyI0 cBeuy mocTaBuiau Ha paccrogHuu 30 cm or
cobupatomieit JuH3bI ¢ GorkycHbIM paccrosgaueM 10 cm. Ha xaxom
PAacCTOAHMAHU OT JIMH3BI HAJ0 HOMECTHUTH 3KPaH, YTOOBI IIOJYYHUTH Ha
HeM u3obpaskeHHe IIaMeHH cBeum? [ladiTe XapaKTepPUCTHKY u300pa-
skeHUsA. PemmuTe 3aadyy, MCIONL3YA GOPMYIY TOHKOMH JIMHSEI.

=8 TpeTnin ypoBeHb

28.40. IIpeasiokuTe OPOCTOM CIIOCO6 MBMEPEHHA ONTUYECKOH CHIIbI
cobmparomieil JTHHBEI.

28.41. Ha puc. 171 usobpaskeHB B padpese JUH3bI, H3TOTOBJIEH-

Hble H3 OZMHAKOBOIO CTEKJa. ¥ KaKo# JIHH3bl OoJnblnee (HOKYCHOE
paccrosare? ¥ KaKo#i W3 HUX OoJbINe onmTHYecKad cuia?

Puc. 171

28.42. Ha puc. 172 u3o0pa’keHBl B pa3pesde JIMH3EI, U3TOTOBJIEH-
Hbl€ M3 OAMHAKOBOro cTexja. POKYyChbl KaKOH JIMH3BI PACIOIOMKEHBI
OnvoKe K Hei?

Puc. 172

28.43. MoskXHO 1A pas;keub KOCTEP C IMTOMOIIBIO JIb1a?

@ 28.44. Beerza Jiu JIMHSBL C BHIIYKJIBIMY IOBEPXHOCTAMHU — cOo0H-
parLire, a JUH3LI ¢ BOTHYTBIMH IIOBEPXHOCTAMH — pacceHBaioiue?

28.45. IIpu KakKoM YCJIOBHM H300paskeHHMe mpeaMeTra B cobupalo-
mieil JTuH3e moJydaercs MEAMbIM? MOMKHO JIH BHAETH 9TO H300pake-
Hue? chororpadpupoBars? MOJAYIUTE HA dKpaHe?

28.46. C moMOIBbI0 KAKOH JIMHSEI MOYKHO TOJIYUHUTHL Ha JKpaHe
n3obpakeHue miamMeHu cBeun? Kax mameHuTca sTO0 HM300parkeHHe,
€CJIM [IOJIOBUHY JIMH3bI 3aKPBITh HEIIPO3PAYHEIM 3KPAHOM?

28.47. [Ipy KakoOM VCJIOBMM JHUH3a C (OKYCHBIM paccrod-
mueM 10 cM MOsKeT JaTe NpsAMOe YBeJIWdYeHHOe H3obparkeHHe Ipen-
mera? Kakum Oyzer maoOpaskeHHe: AeHACTBUTENbHBIM HMJIH MHUMBIM?
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28.48. Kakx HaZ0 pacIoJOKHUTE COOMPAIOIIYIO JUH3Y, YTOOLI YBH-
IeTh B Hell yBeJIuueHHOe uzobpaskenue OyKB aToil cTpoku? [leiicTBu-
TeJBLHBIM WM MHEMEIM Oyjer usoOparkenue?

28.49. Kakum Gymer usoOpaskeHHe OYKB 5TOH CTPOKH, €CIH pac-
CMaTpHMBaTh MX C IIOMOIIBK pACCEMBAIONIEH JHMH3BI: OPAMBIM HIIH
ImepeBepHYTHIM? yBeJIHYEHHLIM HJIM YMEHBIIeHHBIM? MHHMBIM WK
JeHCTBATENbHEIM?

28.50. OnTtrueckasa cmaa auH3bl 4 nnTp. Ha xaxkoMmM paccToAHMH
OT JHUH3BI CJeAyeT MOMECTHUTh NMpPeJMeT, 4TOOLI IOJYYUTH JeicTBu-
TelbHOE M300paskeHne IpeMeTa B HATYPAJIbHYIO BEJIUUHHY?

28.51. OmpenenauTe ¢ IOMON[BIO MOCTPOCHUA HOJIOKEHHE (POKYCOB
JIMH3BI, €CJIH 3aJ4aHA TJIaBHAA ONTUYECKAA OCh M X0J [POU3BOJLHOTO
ayuga (puc. 173).

Puc. 173

28.52. OnpegennTre ¢ IOMOMOIBIO IOCTPOSHUA MOJOXKEHHEe (DOKYCOB
JIMH3LI, €CJIM 3aJaHAa TJIaBHASA ONTUYECKas OCh U XOJ IPOM3BOJbHOIO
ayua (puc. 174).

Puc. 174

28.53. OnpenenuTe ¢ IOMOLILK IIOCTPOEHHA, TIAe HAXOZHUTCH
ONTHYECKHI I[eHTP TOHKOM JHH3LI U ee GoKycel, ecnu MN — raas-
Hasd ONTHYECKad OCh JMH3bI, A — cBeTAINadcA Touka, A, — ee u300-
paxenue (puc. 175). Onpegenwre BHZA JHH3BL (cobfuparomias HIH
pacceMBaomiag) ¥ TUN H300pakeHUA (OpPsiMOe HJIH IEPeBEePHYTOe,
yBeJIWYEeHHOE HJIH YMEHBIIeHHOe, MHUMOE HJIH JAeHCTBHTEIbLHOE).

Puc. 175
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28.54. Onpegenure DOCTPOEHHEM, I'Jle HAXOAUTCH ONTHYECKHE
IEeHTP TOHKOH JHUH3HLI U ee GoKychl, ectu MN — riaBHas onTAde-
CKas OCh JUH3bI, A — CBeTAMAACA TO4YKa, A, — ee m300parkeHwe
(puc. 176). Onpenenure BHA JHUH3L (CoOOHparomias MJIH DPacCeHBaI0-
mad) ¥ TUN U300pakeHus (IpsiMOe UM IMepPeBEePHYTOe, YBEeJIUYeHHOe
WM YMEHBIIEHHOe, MHHMOe MJIN AeACTBUTEIbHOE).

AT T

Puc. 176

28.55. Onpenenure mocTpoeHHEM IOJ0XKeHHe (DOKYCOB JIMH3HI,
ecin A — cBerdmasca Touka, A, — ee uzobpaxenue, MN — ruas-
Hasd ONTHYeCKas och JHHSEHL (puc. 177).

M@TTTT T T Y

LN

Puc. 177

28.56. Onpenenure (hokycHOe paccTosiHMe coOMparoleid JIHUHS3EL,
eCJIU TPeJMeT HAXOJUTCA OT JMH3BI HA PaccTosaHUHU 15 cM, a ero usob-
parxkenne — Ha paccrogauu 10 ¢cM OT JIHH3EHI.

28.57. Ha xakKoM pacCTOSHHH OT coOHparoiieid JHH3BI ¢ (HOKyC-
HBIM paccrosHueM 20 ¢M mOAyYHTCA H300pakeHHe IIpeJMeTa, eCIH
paccTosiHue MeXxay npeaMeroMm u JauH30# 30 cM?

28.58. Onpenenure GOKyCHOE PACCTOSHHE PACCEHBAIONIEH JIHUHSBI,
ecJIA IpeAMeT HaXOAMTCs OT JUH3BI Ha PAcCTOAHUM 15 c¢M, a ero u3ob-
paskeHue — Ha PaCCTOAHHUHU 6 CM OT JIMH3HL.

28.59. Onruueckas cuia guH3bl 2,5 anTp. Ha Kakmx paccTosHU-
X OT Hee HAJ0 NOMEeCTHTL JIAMITY B 9KpaH, 4TOOBI HOJYYHUTE Ha 9Kpa-
He u3obpakeHue, pasMepbl KOTOPOTO PABHBI PA3BMEPAM JIaMIIbI?

28.60. TTocTpoiiTe B yaooHOM MacmrTabe u3o0pakeHWe HIpeaMeTa,
KOTOPBIN pacmoioxeH Ha paccTosEnn 10 cM oT cobuparolneil JUH3BI C
ONTHYECKOR cuiol 5 aurp. Jaiite xapakTepucTuKy usodpaskerus. IIpo-
BEpBTE, BBEINOJIHAETCA JIA B 9TOM cly4ae (hOopMyJia TOHKOH JIMH3BI.

28.61. IlocTpoiiTe B yaobHOM MacinTabe m3obpajkeHHe HOpeaMeTa,
KOTOPBI pacmojioxed Ha paccToanun 20 ¢cM OT pacceMBalomiei JUH-
3Bl C ONITHYECKOH cuyof —5 aurp. [aiite xapakTepHCTUKY u3obparxe-
Hud. [IpoBepbTe, BEIIONHSETCA JU B 3TOM caydae GopMyla TOHKOH
JIMH3HL.
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Kpenkne opeliku

28.62. JIunsy nepeMeIarnT MeKIy HENOABHXKHBLIMHA JaMmo# JI 1
aKpadoM 3 (puc. 178). Ha sxpane obpasyerca m3o0parKeHHe JaMIIbI
IIPH ABYX MNOJIOMKEHUAX JUH3bI. UeM OTIMYATCA 5TH M300parkeHns?
KakoBo GokycHOe paccTosHMe JAH3LI, €CJAX PACCTOAHHE MEKAY JIH-
HUAMH ceTKHu 6 cm?

Puc. 178

28.63. Mesxay mJlaMEHEM CBEYM BLICOTOM 3 CM M CTEHOM CTaBAT
cOOHMpAaOIIYIO JIUHBY, KOTOPASA AaeT Ha CTeHe H3obparkeHne IIaMeHH
BBICOTOH 6 cMm. JIHHSV MOJKHO IIepeBHHYTE TaK, YTO Ha CTE€HE OIIATH
Oyzer yeTKoe HM300paskeHme mjaamMeHH. Kaxkyro BbICOTY OyzeT umeTh
aro usobpaskesune?

@ 28.64. JIunsza, cocToAIIasd U3 [BYX CA0XKEHHBIX BIJIOTHYIO OJU-
HAKOBBIX «IIOJIOBHHOK», JaeT Ha JKpaHe U300pasKeHue CBeTAIencs
rouku (puc. 179). Kaxk mamenurcsa usobpakeHue, eCiIu BEPXHIOIO
«TIOJIOBUHKY» JIMH3EI IePEeMeCTATh HEeMHOTO BBEPX, a4 MPOMEXKYTOK
MEXKy HOJOBHHKAMHM 3aKDEITH IOJIOCKOH KapToHa?

Puc. 179

@ 28.65. Ha puc. 180 noxaszassl crpenxa AB u ee m3obpaskeHHe
A B, B nunge. Haiiiure ¢ 0OMOIMIBLIO NOCTPOSHHSA IIOJI0XKEHHE JIAHIBI
U ee (poKycCoB.

Puc. 180
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ITocpencTBoM riiasa, a He I'JIa30M
CMoOTpeTh Ha MED YMEET PasyM.

Y. Baeux
29. NMA3. ONTUYECKUE NMPUBOPLI

YCTHAA PASMUHKA

29.1. Kakue uacTu riasa o0pasyioT ONTHYECKYI CHCTEMY?
29.2. Kakoe NpeuMyIIeCTBO JaeT 3peHHe AByMs riasaMu?

29.3. Kak OTJIMYHUTHL OYKH AJS AATBHO30PKHX JIOJAEH OT OYKOB
IJs1 GIU30PYKUX JIIOAeH?

29.4. B marasuse «Onruka» HMeEOTCS B NPOJAXKE TAKHE OUYKMH:
+2 gotp, —0,5 aotp, —3 aAnTtp, +2,5 antp. Kakue HeoCcTATKM 3peHUSA
HUCIIPABJIAIOT 3TH OUKH?

29.5. Kakoil onTHuecKkuii mpubOp IO CBOEMY YCTPOMCTBY HAMOO-
Jlee IOXO0X Ha IJ1a3 4yejaoBexa?

29.6. Yto o6miero B CTPOEHWM Ijiasa M B ycTpoiicTBe (oroamnma-
para?

29.7. I3 KaKAX ONTHYECKHX 3JIE€MEHTOB COCTOUT MHUKPOCKOM?

29.8. 13 KaKUX ONTHYECKHUX JJIEMEHTOB COCTOMUT TeJIeCKOon?

29.9. JleiicTBUTEIbHOE HIM MHUMOE U300PasKeHNe CO3MaeT 00'beK-
TuB ¢doroannapara Ha doromaerke?

29.10. Ha xkaxoM «3KpaHe» cosjaer uaoOpaskeHue Ham riaas? Ka-
Koe 9T0 u3obpakeHue — JeHCTBHUTEIbHOE MM MHUMOe?

=1 MNepBbI YpOBEHb

29.11. PaccmoTpuTe 3padyKM CBOMX TJia3 B IUIOCKOM 3€pKalie IpH
MaJIOM OCBeIlleHHH, a 3aTeM IIpH CHJIBHOM. UTo BeI 3aMeTuau? O0b-
SCHHATe HaAOJIIOgaeMoe.

29.12. XpycranuK 4er0BeYECKOrO IJjia3a MOJKeT H3MEHSTh CBOIO
KPUBUBHY. [[715 4ero sTo HYKHO?

29.13. B kakoM ciayuae GOKYyCHOE PAcCCTOSHHE XPYCTATHKA 60JIb-
IIle: KOT/la BBl YUTAETE KHUTY UJIM KOTJa CMOTPHUTE TeJeBU30p?

29.14. Yro Takoe paccTOsHMe HaWaydinero 3peusa? Yemy OHO
paBHO?

29.15. Kakoii HeJoOCTATOK 3PDeHHUS UCOPABJIAIOT OUKH C PACCEUBAIO-
MEMH JUH3aMU?

29.16. Kakoii HeJOCTATOK 3DEHHMS WCIPABISAIOT OYKH C COOMpAIO-
IIUMH JIAH3aAMU?

29.17. MoXHO JM B TeJIECKON YBHAETH MYXY, CEeBIOIVIO HA OOBEK-
TUB?
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29.18. Camblif IPOCTOM TEJIECKOI MOMKHO H3FOTOBUTH M3 JBYX
auH3. VI3 xakux uMeHHO?

29.19. Kak HaZO pAaCIIOJIOMKHATHL NpPEIMeT W JIyny, 4TOOBI BHIETH
uepes Hee yBeJWUeHHoe m3oOpakeHue storo mpeamera? Kaxum 0y-
IeT 3TO U300paKkeHne — AeHCTBUTENBHBIM MK MHUMBIM?

29.20. Yemy paBHO (OKYCHOE PaCcCTOSHHE JIYIbI, KOTOpas AaeT
YeTHIPEXKPATHOE YBeJIUYeHUe?

= | Bropow ypoBeHb

29.21. lepsxka KapaHmamlr B pyKe, paccMoTrpure ero Ha (oue
OKHa. HO‘-IEMY MBI BHIMM YeTKO HJIH KapaHJalll, UJH IIpeaIMeThI 3a
OKHOM?

29.22. 00 pACHUTE, IOUYEMY B HAPOJE 3aiIa HA3EIBAIOT «KOCBIM».

29.23. Y10 06I1ero y Bcex ONTHUYECKHUX IPUOOPOB, KOTOPEIE «YBE-
JAYUBAIOT» AU «IPHCIHIKAIOT» ?

29.24. TloueMy IPOEKIMOHHBIA anmapaT AaeT YBeJINdeHHOe U300-
pakeHHe mpeaMera, a oToanmapar — yMeHBIIeHHOe?

29.25. Tlouemy MJI€HKY OPOIYCKAIOT Iiepe 00beKTHBOM KHHOIIPO-
eKTopa Tak, 4TOOBI M300pasKkeHue Ha Hell OBIJIIO PACIIOJO0MKEHO «BBEepX
HOramm» ?

29.26. YueHHIIa DOJAL3YeTCA OYKAMHM C OINTHYECKOH CHJION
+2 gorp. KakoBo oKycHOe paccTosHMe JUH3 B 3THX oukax? Kakoi
HEJIOCTATOK 3PEHUsS OHU UCIIPABJIAIOT?

29.27. Bpau nopexkomMeHA0Ba Cepreio HOCUTH OYKH C ONTUUYECKOMH
cuao#t —1 aorp. Kakoit megocrarok spenus y Ceprea? Kakoso gokyc-
HOEe PACCTOSHUE JIMH3 DTHUX 0YKOB?

29.28. IlocTpoiiTe X0k Jy4ell B IPOCTeileM IepHUCKOIIe.

29.29. Kak u3MEeHAITCA (POKYCHOE DACCTOAHWE M ONTHYECKAA
CHJIa XPYCTAJNHNKAa Ijla3a, KOr/a 4eJIOBeK HepeBOJUT IJIasa CO CTPAHHU-
Ikl KHUTY Ha ofsiaka 3a OKHOM?

29.30. YerpoiicTBo (poToammapaTa HAIOMHHAET CTPOEHHE IJ1asa,
OJHAKO «HABOJKA HA PE3KOCTH» (hoTOAIIAapaTra W Ijiasa IIPOHCXOIHUT
mo-pasHomMy. B uem 3akaouaerTcd 3T0 pasauune?

29.31. Bausopykui 4e/IOBEK OKAas3asIcsi Ha HeoOMTaeMOM OCTDOBE.
CyMeeT JIH OH PasBeCcTH KOCTED, UCIOJB3Ys JMH3LI OYKOB KaK 3a3KH-
rarenbHBIe cTeknIa? OG0CHYHTE CBOM OTBET.

29.32. Br1 Hamiau ouku. Ilpegioxure crocod, ¢ IOMOIILI KOTO-
pOro MOYKHO OIIPefesNuThb, OJIM30PYKOCTh HJH AAJHLHO30PKOCTH Yy MX
BJIAJIEJIBIIA.

29.33. Ot 4yero 3aBHUCHUT BpeMs, Ha KOTOpOe HE0OXOAMMO OTKDEI-
BaTh 3aTBOD (horoannapara Bo Bpems dororpadbupoanusa?

151



29.34. Kakoe naobpakenue JaeT MUKDPOCKON — IeHCTBUTENbHOE
AJIH MHHMOe? OpAMOe WM IepeBepHyToe?

29.35. JlaeT 1 TeJECKOI YBeJIHWUYeHHBIe H300paKeHus 3Be3[?

=—H TpeTun ypoBeHb

@ 29.36. MHorue j00uTeIbCKHE (hoTOANIAPATEI HE TPEOYIOT HABO-
KH Ha pe3KocTh. Kak obecmeunmBaeTcss Heo0XOAHMMAas YETKOCThL HM300-
pakeHU# IIpU (POTOCHEMKE IPEIMETOB, HAXONAIMUXCA HA Pa3HBIX
PaccToAHUAX?

29.37. ManbuuK, KOTOPBIM 3abayfmiics B JieCy, CYMeJ pas:Kedb
KocTep 0e3 COMYeK: OH BOCIIOJB30BAJICA COJHEYHBIMHU JIy4aMHU H COO-
cTBeHHBIMM oukamu. Kakoil HeZOCTATOK 3peHHA Y 3TOT0 MajdburKa?

29.38. B BoJe 4eJIOBEK BHAUT KOHTYPHI OKPYKAIOIUX €ro Impej-
MeTOB pasMBITEIMH. O3HAYAET JIM 3TO, YTO IIOJ BOJOH IJia3 CTAHOBHT-
cA O4YeHb OJM3OPYKUM WM OYeHb AaTbHO30pKUM? OOOCHYHTE CBO
OTBET.

29.39. Kakoii 1eheKT 3peHUs «IOSABUTCA» Y PHIOBI, KOTOPYIO BBI-
HYJH U3 BOJbI, — OJH30PYKOCTH HJIHA JAJbHO30PKOCTH (puc. 181)?

Puc. 181

@ 29.40. I'epoii poMaHa aHINIMICKOrO nucareias-tdanracra I'. Yami-
ca «YeloBeK-HEBUANMKA» OCTABAJICA HEBUAMMBIM IJs NPYTHX, HO
caM BCe IIpeKpacHO BHje . He npOTHBOPEUHT JH 9TO MU3BECTHHEIM BaM
3aKoHaM (usuKu?

@ 29.41. B kakoM cryyae GYKBBI HA PEKJIAMHOM IUTE Jerde pas-
JIUYUATH:
a) BeicoTa OyKB 25 CM M IMUAT pPasrisabIBAlOT ¢ paccToaHud 20 M;
6) BeicoTa 6YKB 55 CM M IMHAT PasrIAALIBAIOT ¢ paccTroduus 40 m?

BykBEI B 000HX clydasdx MMEIOT OJMHAKOBOEe HauepTaHUE.

@ 29.42. KaxoBa BeicoTa H wu300pa’keHUs 4esioOBeKa Ha IJIEHKE,
ecIH poct 4ejgoBexka A = 1,8 M, & CbeMKYy IIPOM3BOLAT C PACCTOAHUA
d = 3 m? CuuraiitTe, 4T0 0OBEKTHB MOKHO PACCMATPHUBATEL KaK OZHY
cOOUpAOIIYI0 JUH3Y ¢ QOKYCHBIM paccToanueM F = 50 MM.
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Kpenkue opeLuku

@ 29.43. ®dororpad, croamuit 8 10 M or goporu, dororpadupyer
BEJIOTOHIIMKA, P03 KAKIIEro MAMO HEro co CKOpocThi0 36 kmM/4.
DorycHOoe paccroaHHe obbexTmBa (oroanmapara 50 mm. Kakosa
IJIMHA U300pasKeHUs BeJIOCHMela Ha ITJIeHKe, eCJIM AJTUHA BeJIoCHIIe-
ma 2 m? Ha xakoe BpeMs JOJI2K€H OTKDPBIBATHCS IPH CHEMKE 3aTBOP
doroannapara, 94T00BI «pasMbBITHE» H300pAKEHNA HA IJIEHKE He IIpe-
Bermasro 0,1 mm?

@ 29.44. Camodenvhuiii «menrockon». MaleHbKHE OpeiMeT MOMK-
HO XOpOIIO paccMOTPeTh ¢ masioro (MmeHbine 10 cM) paccTofAHHA ye-
pes MajdeHbKoe (muametrpom oT 0,5 mo 1 MM) oTBepcTHe B JIMCTE Kap-
TOHA UM depHoit 6ymaru. KakoB IpUHOUI JeHCTBHA TAKOTr0 IIPOCTO-
ro ontuyeckoro npubopa?

29.45. Ha kakoit BeicoTe Haj ¢ororpadoM JeTes CaMOJIET, €CJIH
anuea camosera 20 M, a pasmep ero u3odOpakeHHA Ha IUIeHKe 1 Mm?
DoxkycHoe paccrogHue o0beKTHBa 30 MM.

29.46. IIpu xKocmuueckoi dorockeMKe ¢ BeicoThl 100 KM HCIONL-
3yI0T 00BEKTHUB ¢ QOKYCHBIM paccrosiaueM 50 cm. KakoBml pasmepsr
nmoay4eHHOro Ha (oTonneHKe m300paskeHHs IIIKOJBHOTO ABOpa pas-
mepom 50 x 50 m?

Hawubosee yauBuTeILHAA U UYAECHAA CMECH IIBETOB —
OesbIN I[BET.

H. Heiomou

30. ANCINEPCUA CBETA. UBET

YCTHAA PASMUHKA

30.1. B kaxkom onbiTe HeioToH HaAGI0Oga AUCIEPCHIO cBeTa?
30.2. Kakasa unpopmanusa «3amudpoBaHa» BO ¢pase:

Kaxcdorit Oxomnukx #denaem 3namo, I'de Cudum Paszan?
30.3. Yem oOyciaoBieHa AUCIIEPCHA CBeTa?

30.4. IIpuBeauTe NPUMEPHI IPOSIBIEHUS AUCITEPCHH CBETA B IIPH-
poze.
30.5. TToar B. Illednep nucasn:

Bcero mue maso... IlycTs B MrHOBEeHBE 9TO
Bce cemb 11BeTOB A BHKY Oes Tpyna, —
Ho Bce % HEBOJILHO Xy BOCEMOT'O I[BETA,
KoTopelil B IeTcTBe CHUJICSA MHOT/A.

O gakux ceMu oBeTax yIOMHHAaeT IMO3T B CBOEM CTHXOTBOPEHHH?
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30.6. Kaxkue gyus cuJbHEEe IMPEJOMJIAIOTCS B CTEKJe — KpacHLIe
nian (puosetToBsie?

=— | NepBbI ypoBeHb

30.7. Benwlii ayu cBera mazaer Ha OOKOBYIO I'DAHb IIPU3MBI IIOX
yriom 0°. ITonyuum ¢ HA SKpaHe COEKTP?

30.8. Ha skpane HaGmoomaercda cmekTp Oemoro csera. dro Oy-
JIeT BUJHO Ha JKpaHe, €CJIUd CBEeT MPOIYCTUTh uYepe3 3eJeHbIH cBe-
TohunasTp? KpacHBI cBeTOoOUIBTP? 006a cBeTOGMIBTDA, CIOKEHHBIE
Bmecte?

30.9. MoxxHO a1 MpUbGIUBUTHCA K paayre?

30.10. Byzer snm oTpaskaThCsi KPACHBIA CBET OT 3eJIEHOH IMOBEPX-
HOCTHU? OT Desoi?

30.11. Kakoro mBera MmosKeT ObITh IOBEPXHOCTh, €CJIH OT Hee X0po-
IO OTpa)KaeTcsa CUHUHA cBeT?

== | Bropoi ypoBeHb

30.12. Kak 00'BbsCHUTE pa3jiO;KeHHe CBeTa B CIEKTD IIPHU ero IIpo-
XO0XJIeHUHU Yepe3 MpUuaMy?

30.13. Kakumu cBoiicTBaMu 00J1a7af0T BCE IIBETHBLIE MIOBEPXHOCTH?

30.14. Tlouemy MBI BUAHMM uUepHBIe OYKBHI Ha Oesom nucTe Oyma-
ru?

30.15. ITouemy JHCTHA AEPEBHEB 3eJeHBIE?

30.16. Ha Genoit TKaHH eCTh KPacHOE IATHO. XOPOIIIO JIX OTpaa-
IOT TKaHb U MATHO KPACHBIHA CBET? CUHHUA CBET?

30.17. Ha 6enom ¢oHe caeiaHA HAANUCH KPACHBIMH YEePHHUJIAMU.
Yepes CTEKJIO KAKOrO [[BeTa HEJb3dA MPOUYNTATH HATTMCAHHOE?

30.18. Xopomio ¥ BUJEH OpeAMeT 4Yepe3 JBa CJIOXKEHHBIX I[BET-
HBIX CTEKJIa — 3eJleHOe W KpacHoe?

@ 30.19. Or gero saBmcut nser Tena? Kaxkme 1Bera HasbIBAIOT [0-
HOJHHUTETbHBIMH?

30.20. Kakumu Kasaauch O5I Bee Tesa Ha 3emie, ecau 0b1 Conane
M3JIy4Yalio TOJIBKO KPacHEIH cBeT?

30.21. ITouemy HaA TpaHCIOPTE CHIHAJ OIACHOCTH IOJaeTcd Kpac-
HBEIM CBETOM?

30.22. Bennlil cBeT Ioclie MPOXOXKAEHHs 4Yepe3 ImpuaMmy obpasy-
er cnextp (puc. 182). I3 5TOr0 CleKTpa BHIAEIAIOT 3€JIE€HBIH CBET U
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elrie pa3 MPOMYCKAIT Yepe3 TaKyio Ke mpuaMy. Kakue M3MeHEHHA
OyAeT UCHBLITHLIBATE 3€JIeHBIH CBET II0CJe IPOXO0XKAeHNA Yyepe3 BTOPYIo

npusmy?
:===g§gg§§;gi=:::::::::;1
SeaeH bl

[ ——

PHoneTopg

Puc. 182

=8 TpeTuih ypoBeHb

30.23. O6bACHATE HPOHCXOMKAECHHEe I[BeTa CHHeH Oymarud, CHHero
CTeKJa, CHHero meoa.

30.24. Tlouemy Ha 3emie Hebo ronyboe, a Ha JIyHe — uepHoe?

30.25. Kak Be1 moanMaete caoBa W. HeloTrona: «Haubosee yausu-
TeJbHAA W UyJeCHAA CMeCh I[BETOB — OEJbIi IBEeT» ?

30.26. ITouemy crcTeMa [IBETHOT'O TEJEBUACHUA OCHOBAaHA HA IIPU-
MEeHEHHWH TPeX I[BEeTOB — KPAaCHOTO, 3€JIEHOT'0 U CUHEro?

@ 30.27. TloueMy HEKOTODEIE TeJa KasKyTcA OeJIbIMH, CePBIMH HJIH
YepPHBIMU?

30.28. Boja ocBelrieHa KpacHbIM cBeToM. Kako# cBeT BUAUT Yeso-
BeK, OTKPBIBIIMI IJIasa Imoj BOLOH?

30.29. Ha cTeKJIsSHHYIO OIPU3MY IAJAI0T ABa ITapajlesIbHBIX JIyda
(puc. 183). OcranyTca JU 5TH JIYyYU NAPAIEIbHBIMHU IIOCJE IPOXO03K-
neHusA dyeped npusmy? CpesaiiTe cxeMaTHYeCKH PHCYHOK, HOKaH-
Te XOJI Jyden.

KpacHsrit

Cunni

Puc. 183

30.30. ITouemy 3Be3anl OTJNHMYAOTCA Mo mBery? KakoB 1BeT Ham-
foslee TOPAYUX 3BE3L?

30.31. ITouemy 3Bes3gbl Ha HOUHOM HeOe Ka)KyTca HaM OexbrMu?
Bexp acTpOHOMBI 3HAKOT, YTO CPeAd 3Be3[ €CTh M JKeJThle, H Kpac-
HBIE, U ronyoble.

155



31. JOMALUHUME 3KCNEPUMEHTAJbHbLIE 3A0AHUSA

= | MepBbIN ypoBeHb

31.1. IlocTaBbTe 3aK:KEHHYK CBedy Iepej]] 9KPaHOM Ha paccTos-
HEAH He Oosiee 50 cm. Mexxay cBeuoi W KPAHOM IIOMECTHUTE KapaH-
Jami: OJWH pa3 BePTUKAJIbHO, & BTOPOH — TrOpPHM30HTAJbHO. Karkme
obpasyiorcsa Tern? Ilouemy?

31.2. TlookUTE HA CTOJ IIOCKOE 3ePKAaJio M, TJAAA B Hero, Io-
chllaliTe €ro MOBEPXHOCTb nyApoil. IIpoHabiiomaiTe, Kak HadHET
TEeMHeTh IIPHM CHJIBHOM 3alblIeHHH Bamle maobOpaxkenwe. O0BACHUTE
HabaogaemMele ABJIEHUA.

31.3. Hanumure nma HATAIITA, pacnoao:xus OYKBEL OAHY MOJ
apyroi. Paspesxbre 3anmch MO BEPTUKAJIBHOM OCH CHMMETDHHA 3THX
6ykB. IIpunouTe K JHHUM paspesa HEePIeHAUKYJIAPHO ILJIOCKOCTH
agucTa OyMarda OJIOCKOE 3epKaJ0 H 3arasHuTe B Hero. O6bacHure
HabJII0aeMEBIH pPe3yIbTaT.

31.4. HanpaBbTe CBeT HACTOJBHOH JAMIIBI Ha «IOJOMIBY» YTIOra.
Kaxoii Bun orpaskenusa csera HabOMOJaeTCA B 3TOM caydae?

31.5. IIpx OTKIIOYEHHOM BepXHEM CBeTe II00YepesHO IOMECTHTe
MeKAY HACTOJLHOM JTaMIOR U CTEHOM PYKY, KHHATY W APYTHe IMpeaMe-
Te1. HabmomaiiTe HA cTeHe TeHb M MOJyTeHb., O0bACHHUTE ¢ IOMOIIBLIO
PHCYHKa UX o0pasoBaHmue.

31.6. OcBeTrTe HeGOABIION NpPEAMET C PACCTOAHHUA HECKOJbKMX
MEeTPOB CHavaJa OZHOH MaJIeHBKOM JIAMIIOYKOI, a 3areM asyma. 06-
paTHuTe BHUMAaHHWE, HACKOJBKO PE3KUMH OyAyT Kpas TeHu. O0bACHU-
Te PE3YJbTAT OMBITA.

31.7. IIpoxodum unau ne npoxodum ceem? TpebywoTcsa: GoHADHEK,
KHHra, 4allka, CTaKaH C BOJOM, KYCOK TOHKOTO CTEKJid, KaJlbKa, HO-
COBOI ILJIATOK.
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Ilo ouepeau ocBemaiTe Ha (OHE CTEHB! B 3aTeMHEHHOH KOMHA-
Te pasHble IpeaMeThl. Horza Bel ocBeljaeTe YalKy WM KHHUTY, Ha
creHe ofpasyeTcs TeHb. Yepes CTAKAH HJIU CTEKJO CTEHA OCBEIaeTcd
(puc. 184). 3a KaTbKOM M HOCOBBIM MIaTKOM obpasyerca ciaabo cse-
Tanjeeca 6echopmerHoe nATHO. O0BACHATE Pe3yJIBTATHI ONEITA.

= | Bropon ypoBeHb

31.8. B 3aTeMHEHHOM KOMHATEe MOJOXKHTE Ha KPall CTOJIA 3aXKKeH-
HBIM (DOHAPHMK H CHINBTE Ilepe] HUM CBEPXY IYAPY, PacTepThIA Mel
uan Tanbk. Korja OBLIMHEKM MOMAJAIOT B OCBEIleHHYIO (DOHAPHKOM
30HY, OHH JeJIAIOT CBeT BUAMMEIM. IIpozienas OmEBIT, OTBETHTE HA CJe-
JIVIOII[Ae BOMPOCHI:

a) KaK Z0Jro OyZer BHAEH MYYOK CBETAa;

6) BIMAIT J¥ OBUIMHKHA Ha HaIpaBiIeHHe pDacIpOCTPaHEeHHU:

csera?

31.9. dppexm npospaunocmu. Tpebyrorca: maumer Oymaru, He-
CKOJIBKO Kallelb Macja, COJIOMHHKA, (DOHADHK.

Hagecure Ha aucT GymMaru ofgHy-ZBe Kamuiu Maciaa. Ilocrasere
JIMCT MEXKY BKJIIOYEHHBIM (JOHAPHUKOM M CTEHOH M OImpeAesnTe, B Ka-
KHX MeCTax Ha CTeHy mnonaznaer Goibiie cBera. O0BACHHTe, IMOUYEMY
CMOYEHHAaA MACJOM OyMara IIpomyCKaeT CBeT JIydIle, YeM cyxasd.

31.10. 3epkano npomué 3eprana. Tpebyiorca: aBa ILITOCKHAX

3epkaJa.

a) ITocMoTpuTe B OZHO M3 ABYX 3€pPKaj W moMariuTe cefe IpaBoi
pykoii. Mzo0bpaskeHue B 3epKajie MaIieT BaM JeBOH DYKOM.

6) ITocTtaBbTe 3epKaja IMOJ YIJIOM M BCTaHbTe B ILIEHTPE Iepej
gumu. CHoBa momamuTe cebe pykoii. Ha aToT pas asuixenue
Balleil MpaBoi PYKH COOTBETCTBYET ABMIKEHHIO IPABOM DPYKH
n306parKeHud.

O0bACHHTE Pe3yIbTATHI OIBITA.

31.11. B KycKe KapToHA CAejaiTe OTBEPCTHE JUAMETPOM 3—5 MM.
PacnosokxuTe KapTOH ¢ OTBEPCTHEM Ha paccrosHuy OoKoao 10 cM oT
CTeHbl, HAXOASAMIEHCA HAIIPOTHB XODOMIIO OCBEINEHHOI'O COJHEUHBIM
cBeToM OKHA. Ha cTeHe BBl yBUHATE MEPEBEPHYTOE M YMEHBLIIEHHOE
nzobpakenne oxHa. O0bsacHuTe HaONOgaemMoe sBiIeHHe. Ilouemy
uzobparkeHne 0KA3bIBAETCS MepeBePHYTHIM?

31.12. C macTyILJIeHMEeM TEMHOTHI 3PAdY0K 4YeJI0BEe4eCKOro Ijasa
pacmupsercsa. IIpoBepbTe Ha OIBITE 3TO ABJIeHWE W OOBACHUTE, KAK
3TO OTpPAXKaeTCs HA PEe3KOCTH M300DAKeHHWH OKPYKAIOIMIUX IpeaMe-
ToB. EcTh J1x y (hoToanmapaTa aHAJOTHYHAA AeTaJb?

31.13. OnHornaselii mupaT — repoil pomana CTHBEHCOHA — HUKAK
HEe MOT IIONACTh HUTKOM B MrosibHOe yuiko. [lonpobyiiTe cCOBepIINTE 3Ty
«OTIepaInio», 3aKPLIB OAUH ria3. CrenaiiTe BEIBOABI U3 3TOTO ONBITA.
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31.14. Bo3sMUTe B KAMKAYIO PYKY [0 OCTPO 3aTOY€HHOMY KapaHza-
I1y. 3aKpEIB OZVH IJIa3 U He I0OBOPAYUBAA TOJIOBLI, MONAJAUTE OCTPH-
€M OJHOr0 KapaHjalna B OCTpHe Apyroro. PasseauTe Kapamjgamu u
IIOBTOPHTE ONBIT HECKOJIBKO pad. IIpojesaiiTe aTy onepamnuo, OTKPLIB
oba rnaza. OueHNTe MPEUMYIIECTBA 3PEeHUS ABYMSA IJIa3aMH.

31.15. Cnewusaem ysema u xpacku. TpebyroTes: aBa GoHAPHUKA,
IBa& KyCOYKA NMPO3PAaYHOU IJIEHKHU (KPACHOTO M 3€JIEHOTO I[BEeTAa), ABe
PE3UHKH, KycodeK Desoro KapToHa, KpAacKH (3ejieHad, KpacHasd, »KeJ-
Tasg, CHHAA), KACTOUYKAa, TapeJKa.

a) 3akpoiiTe MOBEPXHOCTh ONHOTO (DOHADUKA 3€JIeHOM, a APYro-
ro — KpacHOM IJIeHKOH M 3aKpenuTe UX pe3MHKaMH. BKJio-
uyuTe 00a GoHapUKa M HAIpaBbTe MX HA Oelblii KapTOH TakK,
4TOOBI NYYKHM CBETA MEPeKpPHIBANNCH. QXKUJaeMblil pe3yabTaT:
TaM, IJle IyYKH CBeTa OT JBYX (DOHAPDUKOB INEPEKPBLINCH, JOJI-
JKeH HabJIJaThcd KelIThIH IBeT.

6) CmenIaliTe KHCTOYKOM HA KPAl0 TAPEJIKH DABHBIE KOJIMYECTBA
KpacHOH M 3esleHOH KpacKu. IlomMoiiTe KUCTOUKY M cMelIanTe
JKeJITYI0 KpacKy ¢ cuHei. OKugaeMbld pesyJbTar: cMech Kpac-
HOTO M 3€JeHOT0 IOJKHA JATh I[BET, MOXOXXHH HA KOpHYHE-
BBI#, & CMeCh 2KeJITOTO M CHHEero — 3eJIeHbIH.

O0BsACHHUTE MOJyYeHHBIE Pe3YIbTaThI.

31.16. Kpachuiii punemp. Tpebyrores: Genwrii nucr 6ymaru, do-
MacTephl, IPO3padyHas KpacHas IJIeHKA.
a) Ha nucre 6ymaru HapucyiTe IMATHA PA3HOIO IIBETA.
6) IlocMmoTpuTe Ha BCe HOATHA OJHOBPEMEHHO uepe3d KPACHYIO
nneHKy. JlueT OyMaru ImMOKakKeTcs BaM MOJHOCTbHIO KPACHBIM,
3a UCKJIIOYEeHUEM HAUOOJIee TEeMHBIX IIATEH.

O0BACHUTE PE3yIbTATEl OILITA.

=8l TpeTun ypoBeHb

31.17. CragbTe BOMU3H OT YIMYHOTO CBETUJILHHAKA TaK, 4TOGHI OT-
6paCblBaTb Ha 3€eMJII0 TE€Hb. OﬁpaTHTe BHHMaHHe Ha KOHTPACTHOCTH
TeHeH HOT U royioBel. O0bACHUATE PE3yJLTAT ONBITA.

31.18. Ilpennoxkure MeTOZ, IO3BOJAKIIHA OTJIAYATEL COOHparo-
IIYI0 JIHH3Y OT pacCeHBaIOIleil, He Ompeaessis IPH dTOM HA OILYIb
WX TOJIIIUHY B IEHTPE U M0 KpasM.

31.19. Ymo naxodumca e uepHunax? Tpebylorcs: GaomMacTepsl
Pa3HOTO IBeTa, IJOCKAas IIMPOKaA BAHHOYKA, BOJAA, HOJOCKH Gesoil
nIpoMoOKaTelbHOM Gymaru aiauro# 20 cM u mupuHON 2—3 cM.

a) Ha xaknoil monocke Ha PacCTOSHUHM 2 CM OT Kpasi IOCTABBTE

nATHO (hiomacTepoM.

6) HasneliTe B BAaHHOYKY HEMHOIO BOJABI W KOCHHTECH €€ KpaeM

Kaxkaou nmoaocku. IlomokauTe, MOKa BOJAa JOUAET IO ONATHA.
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OxujgaeMbiil pe3yJbTAT: HEKOTOPbIE MATHA, B TOM YHUCJIE U 4ep-
HEIE, Pa3esIIOTCS HA YYacTKH pasHoro mpera (puc. 185).
OO BACHUTE Pe3yabTAThl OMBITA.

Puc. 185

31.20. ITouemy Heb6o mensem ceoli ysem? Tpebyiorca: Goabmasd

npospauyHasa 0aHKa, MOJIOKO, Boaa, (boHADHK.

a) HanosuauTe 6aHKY BOAOH, A00AaBbTE HECKOJBKO Kaleslb MOJO-
Ka. BrkarounTe GoHAPHK M HAIpPaBbTEe CBET CBepXy BHU3. Ovku-
JaeMElil pe3yJbTaT: BoAa npuobpereT rojayodyo OKpacKy.

6) Temeps HanpaBbTe JyY (POHAPUKA HA CTeHKY 0OaHKH U IIOCMOT-
pHTe Ha cBeT, npoxodauuil dyepes Boxy. OQKuIaeMbIH pe3yiab-
TaT: BoJAa Opro0OpeTeT PO30BATHIA IIBET, a Ta €e JacTh, Yepes
KOTOPYIO IPOXOAUT cBeT (JOHAPUKA, — OPAHKEBO-KEeJTHIH.

O0bACHHATE PE3yJIbTATEI OIEBITA.

31.21. Hanwsua empeaxu. Enle B IPOIIIOM CTOJNETHH JJIA JIEeMOH-
CTpaI¥ ONTHYECKHX 00MaHOB m300pakanu aBe cTrpeiku (puc. 186).
IlocMoTpUTEe BHUMATEIbHO HA PUCYHOK M CKAaKWUTe, KAKAS CTPEJIKA
Ka)kercsa BaM 0oJjiee NJIMHHOM. A Telepb M3MepbTe JUHEHKOH NIHUHY
Kax o crpenku. CrenaiiTe BEIBOJKI.

Puc. 186

31.22. Haawosusa Hene3nHodopoxHoil koreu. HHeresHOTOPOIKHBIE
penbCchl, HAYIIHE BAANBb, KaXXKYTCA CXOOAIIMMHCA 38 TOPH30HTOM.
A BepxXH#AS rOPH30HTANbHAS JUHHAA MEKAY HUMH Ha puc. 187 xaxercsa
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Gosiee ATUHHON mpH J060OM IOJIOMKKeHMH H306paskeHus. Ilposepbre
3TO, mepeBOpaYuBas pUCYHOK. CrenaiiTe BEIBOAELL.

/A\

Puc. 187

31.23. Keadpam Ha (ore oxpyncrocmeii. CTOpOHBEL KBAAPATA KAMKYT-
cA BOTHYTHIMU Ha (DOHE KOHIEHTPHYECKHUX OKDY:KHOcTe# (puc. 188).
IIpoBepbTe ¢ MOMOINBIO JUHEHKH, BOTHYTHI JIA OHU HA CAMOM JeJie.
CrpenaiiTe BBIBOJ[, BCET/Ia I MOXKHO «JIOBEPATH IJIa3aM CBOMM >,

Puc. 188

31.24. Hanwsun eeepa. TOpUBOHTANBLHEIE OTPE3KH IPSAMBIX HAa
puc. 189 BocpuHUMAIOTCA KAK M30THYTHIE JHUHUH. Y0OeAuTeCh C IMo-
MONIbIO JIMHEHKH, YTO 3TO JEeACTBATEIbHO OTPE3KHU NpAMBIX. Cuenaii-
Te BBIBOJ: MOI'YT JIA OJHH 3JIeMEHTHI PHCYHKA BIHATEH HA BOCOPHATHE

ApYyTHuX?

*

Puc. 189




OTBETbl, YKA3AHWUA, PELUEHWNA

1.16. Pewenue. Ilpu KamxmoM yaape BBIIOTHAETCA HEKOTOpas pabora u
TBO3AL mosydaer sHepruwo. IIpum 3a6UBaHMM I'BO3JAA 9TA dHEPIUA Pacxony-
eTcA Ha NPEOJ0JeHHMe CHJI COIPOTHBJIEHHA BOJOKOH JepeBa M CHJ TPeHHS
(B KOHEYHOM CUETe 3Ta SHEePrus MePeXOJUT BO BHYTPEHHIO, YTO IPUBOJUT K
HATPeBAHWIO BCETO TBO3JA M OKPYIXKAOUIUX cloeB Jepesa). Korza e rsosas
yaKe 3abuT, nepefaBaeMas eMy SHEPIHdA IEePeXOAUT B OCHOBHOM BO BHYTDEH-
HIOIO sHepruio muanku reosas. 1.17. Her; pa. 1.19. Tloasnenue TymaHa
03HAYAeT, UTO BO3AYX B COCYJE CTaJ XOJOAHee, CIeJ0BaTelbHO, er0 BHYTPEH-
HAA 9HEPIHA YMEHBIIUIACH B Pe3yJIbTaTe COBepIIeHNs PaboThl HaJ IPOGKO.
1.21. Bosblle 3HepruM MOJIOTOK IlepeZiaeT CBHMHILY, TAK KaK B 3TOM Clydae
BCA ero KWHETHYeCKas SHePrus IIpPeBpPAIlaeTCsa BO BHYTPEHHIOI JHEPIHUIO
cBUHIIA ¥ MoOJOTKa. 1.24. J[Ba MpuaHaka U3MeHeHUs BHYTDeHHeH dHeprum:
1) usmMeHeHHMe TeMIepaTyphbl Teja; 2) M3MEHEHHE ArperaTHOrOo COCTOAHHMA.
1.26. Her: HanmpuMep, KOTJA OCTHIBAET rOPAYHM uail, sHeprusa mnepefaeTcs
BO3IYXY B KOMHATe, EMEIOIIeMy GOJIBIIYI0 BHYTPeHHIOW 3Hepruio. 1.27. Pe-
wenue. IIpu BLICTpeJe MOPOX cropaer, o0pasys pacKajeHHble Iasbl, OKa-
3pIBAlOIIHe OTPOMHOe AaBjeHue. ['asdbl BBIIOJHAIT paboTy M0 YBeIWYEHHIO
KUHETHYeCKOil SHeprHHM JeTAlnedl nyJIu ¥ KHHEeTHYeCKOH sHePprud BUHTOBKH
IpH OTJade; YacTh 9HEPIMH HJeT HA HArPeBaHHe CTBOJa W Ha obpasoBaHHe
3BYKOBOH BOJNHBI. KpoMe TOro, 4acTh SHEPruHM YHOCAT HArpPeThie rasbl, BBI-
JeTalone BCJe[ 3a IMyJei (9Ta sDHeprud B KOHEYHOM CUYeTe IepejaeTcd OKPY-
skaromemy Bo3ayxy). 1.30. Pewenue. [laBiesne BO3yXa YMEHBIIAETCA C BBI-
coroii. IlosTOMYy IIpH MOABLEME BO3JYX paclIupsercda. A IPHU PACIIHDEHUHU OH
coBepiIaeT paboTy, PACXOAys HAa dTO YacCTh CBOeH BHyTDeHHeH oHepruH. JTo
¥ SBJSETCS TJIABHOM NPUYMHOU OXJaXKIeHUA BO3AyXa.

2.19. HarpeTslii cBeYOM TEIJIbIN BO3AYX B pe3yjbTaTe KOHBEKIIUH IIOJ-
HHMaeTcsA BBepX, yBJeKas sa coboit mymmuky. 2.20. Cosjpaercs npuHyId-
TelbHAS KOHBEKIMs, KOTOpas MogHUMaeT Oojiee HarpeTble CIOHM JKAAKOCTH
BBEpDX W INPUBOJUT HUX B CONPHKOCHOBEHHE C MeHee HarpeThiM BO3AYXOM.
2.23. Tlpu remiepaType, PaBHOM TeMIIepATYype Y€JOBEYECKOr'o Teja, KOrJa
Temonepenada He mpoucxomur. 2.24. B sex, moromy uTO HajgA4yde BO3AYXa
B CHery yMeHbIaeT ero TemIoIpoBoAHOCTh. 2.28. Mex 1y TOHKHMH BOJOK-
HAMH KO3BEro Iyxa yAep:KHBaeTcd BO3AVX, MMeINAH HUSKYI0 TeIJIONpo-
pogHOCTE. 2.29. VKasauue. Kupnuu — mopucersnit matepuan. 2.31. Hempa-
puibHO. Jlen ciefyeT MOJIOMHUTH Ha KPHIMKY. 2.32. YKasaHue. YUuTure,
YTO yMeHbIIEHWe MOLIHOCTH ILIMTHI OPUBeAeT K YBeJIHYeHUI BDeMEHH Ha-
rpeBanus Boabl. 2.33. Harperslii y MOBEePXHOCTH 3eMJH BO3JYX HOAHHMA-
eTcA Ha SHAYUTEJILHYIO BEICOTY. JTH BOCXOJAIIMEe KOHBEKIIMOHHBIE IOTOKU
BO3ZIyXa U MO3BOJSAIOT NTHIAM YAEPKHUBATHCA HA ONPEAeJeHHOH BBICOTE.
2.34. Vrasanue. Teronepenaua B BO3Lyxe obycloBjeHa B OCHOBHOM KOH-
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Beknueit. 2.35. Pewenue. ILI0THOCTE ropsAYeil BOALI MEHbIIE, YEM ILIOTHOCTh
BOJBI KOMHATHOM TeMIepaTypsl, IO3TOMY HArpeBaThCs OYAYT TOJLKO BepX-
HHE CJIOM BOJBI, 4 KOHBEKIIWH IDPOUCXOAUTHL He Oyaer. Temmomepenaua ke,
o0ycIoBIeHHaA TeIUIONPOBOAHOCTBIO, AJIA BOALI OYeHb Maja. CiemoBaTesn-
HO, BCKHIATHUTb BOAY He ypactcs. 2.36. Ykazauue. Houblo Boma B Mope
TeIiee, YeM IIOBEPXHOCTE 3eMJIH, & fHeM — npoxJjanHee. 2.40. Ecau Tepmo-
MeTp HaxXOJWTCHA Ha colHIE. 2.45. YKasauue. MoJeKyabl rasa HaXOLATCA
JOBOJILHO [aJleKo JPYr OT Apyra, [M03TOMY CTOJKHOBEHHS MeKJAY HHUMHU
OPOMCXOAAT peaxo. BeiexcTBue aToro obmeH sHeprued Me:KIy MOJEKyJia-
MH NIPOHCXOAHUT MeljeHHO. 2.46. Pewenue. IlpusaTHas NMPOXJIafa BO3HUKA-
eT BCJEACTBHE TOr0, 4TO TeJo oTxaeT Oosbine Temsa Haberaroimemy HOTOKY
BO3/lyxa (Takoe BO3MOXKHO, €CIH TEMIIEPATYDa BO3AYyXa HHIKe TeMIepaTyphl
rena). MoposxeHOe TaeT HOTOMY, UTO OHO IOJYYAeT TEeILIO U3 OKPYKAaIoIIero
Bo3nyxa. ITo mepe Toro xak BOBAYX, HAXOAAINHICA BOJM3U MOPOKEHHOTO,
OXJIasKIaeTcsi, OH ONyCKaeTcad BHU3, 4 HA CMEHY eMy IpUXoauT Oojee Te-
bl BO3AyX. YeM ObICTpee HPOMCXOZUT ITOT IPOIECC, TeM OwicTpee Gyner
TasgTh MOPOKeHOoe. BeHTHIATOD TOJBKO YCKOPHT ero tagaue. 2.48. Kupnmy-
mele. 2.50. a) He usmenurcs; 6) ymenpmurca. 2.51. Her, tak xakx obiaka
NIPEenATCTBYIOT OXJaxKJeHWIo nmoBepxHoctH 3emuu. 2.52. Temmeparypa Jam
IITHL, OTJIMYAETCHA OT TeMIIepaTyphl Teja: HalpuMep, TeMiepaTrypa Teja Oe-
JIO KYPONATKH MOkeT ObITh mouTu Ha 40 °C Bulllle TeMIepaTypsl ee Jail.
Huskas pasHOCTH TeMIIepaTyp MeXAy KOHEYHOCTSIMHM U OKpysKaiouieil cpe-
[0l 3aMejser Temaonmepegauy. 2.54. Ykasarnue. Temwronepegada Mexay
ABYMA TeJaMHU NPOMCXOJHUT TeM MHTeHCHBHee, YeM 0OJIbIlle Pa3HOCTh TEMIIe-
paryp atux Ten. 2.55. Yrasauue. EcrecTBeHHAas KOHBEKIIHA Bcerja Ipo-
HCXOJHUT TaKHM 06pasoM, 4To 00Jiee TEeIJIBIA BO3AYyX IOAHHMAaeTcs, a OoJee
XOJIOAHBIA — omnyckaerca. 2.56. CHavasa taer BHeIIHMH cioi abga. Crep-
JKeHb OyZeT yaep:KHBaTh Jel, IIOKa TOT Bech He pacraer. 2.60. Pewenue.
Crepyer ydyecThb, 4TO TePMOMETD MOKAa3bIBaeT COGCTBEHHYIO TeMIIEpaTypy, a
CKOPOCTH TelLIonepefadyu TeM OoJblile, 4eM BOJbIIe Pa3HOCTH TEMIEPATYD
TeJN, MeKAY KOTOPBLIMH OHa IpoucxogauT. Korga BBl DOCTaBHJIK TEPMOMETD
oJ MBIIUKY, CHAYaja ero TeMIepaTypa JOBOJBHO OBICTPO IPUOIMIKAETCHA K
TeMIlepaType Ballero Teja, a 3aTeM HM3MeHEHHe TeMIEePATYDhI TepMOMeTpa
NPOHUCXOJHUT Bce MeJJieHHee. A 4ToOBI cheiaTh HNpPaBHJILHEIE BBEIBOAEI O CO-
CTOAHHMHU 4JeJIOBeKa, Ha/Jl0 UBMEPHTh TeMIepaTypy ¢ TourocTeio 1o 0,1 °C! Bor
IoYeMy IPHUXOAMTCH MKIATh JOBOJBHO A0Nr0. «COATH» »Ke MOKasaHUA TePMO-
MeTpa MOXKHO, KOTJja ero TeMueparypa crasosurcs Husxke 35 °C (T. e. He 00s-
3aTeJbHO KJaTh, KOTJA 5TA TEMIEPATYpa NMPHUOJHU3UTCA K TeMIepaType BO3-
nyxa). Takoe yMeHbIIEHHe TEMIIEPATYPLI TEPMOMETPA IPOUCXOTUT OOBITHO
OpICcTpee, 9eM BBl IPDOYHTAETe ero noxKasanusa. 2.62. B peayabTaTe usaydyeHus
CTeHa Iporpeercsa ¥ OyZeT H3JydaTh TEILIOTY B CTOPOHY cTeapuHa. OT CTEHEI
K CTeapHHY NONaJaioT TaKyKe OTpaKeHHble qyuu. Kpome TOro, co CTOPOHEI
CTeHbl 3aTPDYAHEHbI KOHBEKIIMOHHBIEC IMOTOKHA H CTeapMH CO CTOPOHBI CTeHBI
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He OXJajKIaeTcd IMOTOKOM BO3Ayxa. Bce 9To mpHBeJeT K TOMY, YTO CTeapHH
B OCHOBHOM Oy/IeT CTEKaThb y CTeHHI.

4.5. Y meguoii. 4.13. Ha marpesanue Bofsl. 4.14. H3-3a Gorbioi yaensb-

HOH TemtoeMrocTH Boael. 4.15. 25,2 x]lx. 4.16. 24 r. 4.17. 900 Ri];,:{C .
4.18. 420 °C. 4.19. 60 °C. 4.20. Ha 75 °C. 4.21. Eciu ONyCTHTE ATIOMUHH-
eBylo J02kKy. 4.22. ['1aBHAs mpuupHa — Macca KMPIIMYHOM €Y HaMHOIO
fonbmre, yeM xenesHon. 4.23. Ilocie moxAsA B MOYBE MHOTO BOJBI, ¥ KOTO-
poii GonbIIas yAeIbHAS TemJI0eMKocTh. Kpome TOro, IpX HCIIADEHHH MPOHUC-
XO[IUT OxJaskJeHue nousbl. 4.27. Manoil yaelbHOH TEIJIOEMKOCTBIO IIeCKa.
4.28. 1,2 MII:)x. 4.29. 720 x]l;x. 4.30. 50 °C. Pewenue. B Temnonepeza-
4Ye y4acTBYIOT ABA Teja: XOJOAHAA BOJA IIOJNy4aeT KOJIMYECTBO TEIJIOTHI
Q, = cm(t - t,), KMIATOK OTJAeT KOJHYECTBO TEILIOTHI Q, = cmy(t, — t).
3pecs ¢ — yhenbHas TemmoeMKocTs Boasl, + = 100 °C. CoriacHo ypaBsHe-
HUIO TellIoBoro Gananca @, = Q,. CregosarensHo, cm (f — t) = cmy(t, — t),

m,t, +myt, 1xr-10°C+0,8xr-100°C

t = = 50 °C. 4.31. 0,5 xr.
TR m, +m, 1kr+0,8 kr o
4.32. Ha 5 xm. 4.33. 1,5 1. 4.34. 60 °C. 4.35. 880 ———'IITC . 4.36. 380 e :

Kr- KI-

4.37. Hanpuwmep, us menu. 4.38. B 9 pas. 4.39. Hanpumep, U3 aIlOMUHUA.
4.40. Ha 5 °C. Pewenue. Jl1s noaneMa PTYTH Maccoil m Ha BEICOTY h Hano 3a-
TpatuTs sHepruto E = mgh. UTo6b1 HarpeTh 3Ty PTYTh Ha Al, HaZ0 coO0IUTH
el KOJIMYeCTBO TeILIOTHL @ = ¢m - At, Te ¢ — yAeJbHAdA TEeNJIOeMKOCTb PTYTH.

Ilockonsky @ = E, moayuaem cm - At = mgh = At = gh . 441, Ha 1,2 °C.
c

4.42. 42 kM. 4.43. Ha 3,6 °C. 4.44. Ha 25 m. 4.46. 15 °C. 4.47. 85 xr xox04-
Ho#t BoABI M 65 Kr ropsaueii. 4.48. 25 kr u 75 kr. 4.49. 19,5 °C. 4.50. 55 °C.
4.51. 14 %. 4.52. Jlna marpepanus Bo3nyxa; B 1,8 pasa. 4.53. Ha 43 °C.
4.54. Ha 12 °C. 4.55. Cransaoro. 4.56. Amomunuessiii. 4.57. 2,5 Kr BoJsl;
co pryreio. 4.58. 3a 4 c. 4.59. 47 %. 4.60. Ha 2 °C. Yxaszanue. IIpeamno-
JIOKHTe, UTO 33 YKa3aHHOe BpeMsA KaX(AYI0O CeKYHJy BOJAa OTAaBaJia OfHO H
TO jKe KOJHMYECTBO TeILIOoThl. IIpoBephbTe 3aTeM, MOATBEPKAAET JIU MOJydeH-
HBIH OTBeT 3TO0 mpexnoao:xenue. 4.61. Pewenue. O003HaUMM MacChl MIAPHKa

¥ BOJbI COOTBETCTBEHHO M U M_, & yAelbHble TEIJIOEMKOCTH ¢ M €, TeMIe-
parypy mocie mnepenoca N mapuxos ¢,. Temneparypa KHOATKA ¢, = 100 °C.
CorjacHo ypaBHeHMIO Temiosoro Gamasca ¢ m (t, — t) = Nem(t, — t,). Ecom
N = 1, monyuum ¢ m(t, — t) = em(t; — t). IIozcraBuB B 9TO ypaBHEHHE

qUCIOBble 3HAUYEHHS WM3BECTHHIX BEJIWYMH, IONIyYMM cm = 3cm. Tor-
ma mpu sobom N copasemameo ypasaenme 3(t, — t) = N(#, — t,). Orciona
¢ = Nt +3t,

i . Ilocre mepeHoca BTOPOTO M TPETHEr0 IIAPHKOB TeMIIEPATY-

N+3
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pa B KajmopuMetpe Gyger coorBercTBeHHO 52 u 60 °C. IlogcTraBuB 3HaUeHHE
ty =90 °C, momyuum N = 21. 4.62. Y kazaHue. MOJIOKO ¥ BOLY MOKHO, Ha-
OpHMep, Pas3JHATb B COCYABI BMecTHMOCThIO o (0,5 s ¥ 3aTeM oCyIMecTBIATH
TelIonepesavy MeXAY STUMHA COCYJAMH.

59. 7,8 MII:x. 5.10. 400 r. 5.11. 27 MJI>X/Kr; KaMeHHBIA YyIoib.
5.12. 128 M[Ix. 5.13. 92 M. 5.14. 190 r. 5.17. ¥ nopoxa MeHbIIE yeIb-
Had TEIJIOTAa CropaHusA, HO GoJbIIE CKOPOCTh cropasusa (mpudem 6Ge3 nmo-
cTyma Bo3xyxa). Bes 3Heprusi CropaHusl IIOPOXa BBIAEAAETCHA B THICHIHEIE
ponu cekyHAbl. 5.18. HekoTopoe KOJIMYECTBO TEIJIOTHI PACXOLYETCA Ha HAa-
rpeBaHHe H HCIIapeHHEe BOAEI, cOJepyKaleiics B CeIpbIX gpoBax. 5.19. Be-
pesa HMeeT GONBIIYIO0 IJIOTHOCTh, 4eM cocHa. 5.20. Pewenue. Ilockoabky
Macca BOABI m = PV, nua ee HarpeBaHHsS HOTPEOYeTCH KOJMYECTBO TEILIOTHI
Q=me(t, - t) = pcV(t, — ). Bmeck p, ¢ — COOTBETCTBEHHO ILIOTHOCTH M
yAeabHAA TEIJIOEMKOCTh BOMBI. B oTcyTcTBHE moTeph sHeprum @ = qm , rie
g ¥ m_— COOTBETCTBEHHO y/ieJIbHAA TeIIOTa CrOPaHUA M Macca rasa. OTcrona

Y R

r

. IIlpoBepMBE egMHUULI BEIWYUH U MOACTABHE YHCJIOBEIE

3HaveHus, noxyuyam m = 0,19 xr. 5.21. 55 n. 5.22. Ha 27 °C. Pewenue.
IIpu cropaEMH KepOCHHA BEIJEAAETCA d9HEPrus, paBHad qm. [IJIa NOBBIILIEHAS
TeMIIePaTyPhl BOALI Ha Al HEOOXOAMMO KOJMYECTEO TEIIOTH @ = cm At = cpVAt,
Ifle ¢ ¥ p — COOTBETCTBEHHO yJeJbHAas TEeILUIOEMKOCTh M ILIOTHOCTH BOJEL.

Cornacso ycaosuo @ = 0,5 gm. Orciona At = 2_qrff; . 5.23. 29 r. 5.24. 31 °C.
cp
5.25. 36 %. 5.26. Her. Yxkasanue. CpapHuTe IIOTHOCTH GEH3WHA M COHD-

Ta. 5.27. 460 kr. 5.28. Ha 23 xm. 5.29. 22 r. 5.30. 250 M. 5.31. Pewerue.
IIpu ocTaHOBKE KMHETHUYECKAS SHEPIHs aBTOMOOHIIA NpeBpamaeTcsa BO BHYT-
PEHHIOI 3HEePryui0 TOPMO3HEIX KOJOAOK, IMWH W APYIHX V3JI0B (OHM HAarpesa-
1orca). YToOBI mocJe OCTAHOBKH IPHOOpECTH HeoOXOAHMYIO CKOPOCTb, T. €.
YBEJIHYUTE KHHETHYECKYIO 9HEPI'UIO, B ABHraTese JOIKHO ObITh H3PACXOJ0BA-
HO HEKOTOPOE KOJINUeCTBO ropioyero. IlosToMy npH ABHKEHHH ¢ OCTAHOBKAMU
aBTOMOOHIIIO Tpebyercs Goabure ropoyero. 5.32. Ilnacrmacca ropur GuicTpee
6ymaru. ITosToMy, YacTHYHO Cropes, ILIACTMACCOBBIA OPYTHK racHeT (H3-3a
HeJOCTaTKa KUCJI0POJa) B BOCILIAMEHAET S BHOBb, KOI'Za KO HEero ZOTOPHT 0y-
mara. 5.33. 86 °C. 5.34. 81 r. 5.35. 18 °C. 5.36. 1 xr. 5.37. 25 mr. 5.38.3 : 7.
5.39. 29 %. 5.40. 35 %. 5.41. 62 .

6.12. Temneparypa OTBepAE€BaHHA CIHPTA HHMKE TeMIEpPaTypbl OTBED-
JeBaHMA pTyTH. 6.13. Boma mpu 3aMep3aHWU PaACIIMPAETCA W MOMKET Paso-
pBaTh paguatop. 6.14. IIpuMera ykasana BepHo. OOpasoBaHMEe KPHCTAJJIH-
KOB CHEra H JbAA CBS3AHO C BEIAEJICHHEM SHEDPIHH B OKDYXKAIOIIVIO CDexy.
IToaromy nDpm cHeromage GOJBIIOro MOHMIKEHHAA TEMIIEPATYDEL BO3AyXa OBITE
He MoxeT. 6.15. [[na TagHUA JbJa HEOOXOOMMO HEKOTOPOE KOJHMYECTBO Te-
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ILJIOTHI, KOTOPOE IOCTYIaeT U3 OKPYIKAaloIIero Bo3ayxa. B peayiabraTe BO3AyX
oxmaxkpaercda. 6.19. 41 xx. 6.20. 0,33 kr. 6.21. 126 klx. Pewenue. 115
HATPEBAHHUSA CBHHIA JO TeMIEDPATyPHI IIABJIEHWA eMy HaJ0 COODLIATE KOJH-
4ecTBO TEIIOTEI @, = cm(t, — t,), & AJA IJIABIEHAA — KOTHYECTBO TEIIOTEI
Q, = Am. Crnenosarensso, @ = @, + Q, =cm(t, —t)+ Am. 6.22, 13 r]lx.
6.23. 1,6 xr. 6.24. 0,6 xr. 6.25. 0,85 M[[>x. 6.28. Boza, coaep»kamjasacsa B
BOJIOKHAX JIepeBbEB, Ha MoOpo3e 3amep3aeT. JleJ, pacIIMpAfACh, Pa3phIBaeT
BOJIOKHA ¥ BEI3bIBaeT TpecK. 6.30. Peuwenue. IIpu TpeHMH KOHBKOB O Jef
BHIZIeJISeTCS HEKOTOPOe KOJMYeCTBO TeIUIOTH! u Jyex miaBurcAa. Ob6pasyerca
TOHKHH CJIOM BONAHOM CMAasKH, B pe3yjbTaTe Yero TpeHWe YMeHbIIaeTcs.
B cuibpHBIE MOPO3BI CMa3Ka He 06pasyeTrcs, HOCKOILKY BBIJIEJAIONIEHCA IpH
TPEeHMH KOHBKOB O JieJl 9HePIrHK HeJOCTATOYHO [JIA HarpeBaHHA JbJAa IO TeM-
nepatypsl wiasiesus. 6.31. Her. 6.32. B mepsoM, Tak KaK Ha pacTBOpeHHe
caxapa (Ha paspyllieH’e ero KPHCTAJINYECKOH DeleTKH) PACXOAYeTCs 3Hep-
ras. 6.36. 2,2 MII:x. 6.37. 1,8 xr. 6.38. 2,7 xr. 6.39. 2 xr. 6.40. 0,69 xr.
6.41. 1,3 kr. 6.42. Amomunuesoii; B 1,3 pasa. 6.43. 0,54 kr. 6.45. B cox-
HEYHYIO MOPO3HYIO morofy. JIyum COJIHIIA HATDEBAKOT CHEr HAa KPBIIIe U BbI-
3BIBAIOT ero TaaHUe. Bofa, cTekas Ha TEHEBYIO CTOPOHY, 3aMepaaeT, o6pasys
cocynbku. 6.46. Baaromapa Oonbinoil yAeNbHOHM TemJOTe ILIABJIEHHSA JbJa
TasgHWe CHera M JbJa BeCHOHM IPOMCXOMUT mocrenerHo. Ha aTo Buepshie o6pa-
THJI BHEMAaHHWe NIOTJaHAcKuE yuensli [:xo3ed Bisk B cepenure 18-ro Beka.
Ecsiz 661 CKOOUBIIKHCSA 38 3EMY CHET TaAJI BeCh CPa3y IPH IOBLIIIIEHUH TeMIIe-
parypsi Bogayxa g0 0 °C, Kaxxayro BeCHY NIPOMCXOAMUIH GbI OMyCTOIINTEIbHBIE
HaBogHeHHUs. 6.50. Fopayaa Boja pacmiaaBiAeT TOHKHHE CJIOH JbJa U MeJJIEeH-
HO 3amepsaer. IIpu sTOM OHA ycleBaeT PaBHOMEPHO pacTeubCcs, W TOBEPX-
HOCTh Jba Iojydaercs raagkoii. 6.52. Pewenue. Ha 3emmio. IIpu 6sicTpoM
IBHIKEHHH B aTMocdepe Ha CIOyCcKaeMbIH ammapar fedcTByeT Gosbllnas cmia
COTIPOTHBIEHUS, BCJEACTBHE Yero MPOMCXOAUT IPeBpalleHre KHHeTHIeCKOU
9HEepPrHH BO BHYTPEHHIOK M Kopmyc packaiasercd. Iloka Ha HeM eCThb JIETKO-
ILJIaBKHH METAJLI, TeMIIepaTypa KOpIyca He MOKeT IOAHAThCA BhIIIe TeEMIepa-
TYpHI IIJIABJIeHKA 5TOro Merasia. 6.54. CeurnoBoro; Mexnoro. 6.55. a) —10 °C;
6) 0°C; B) 0 °C; 1) 10 °C. Ykazauue. YuTuTe BO3MOKHOE IJIABJIEHHE JIbLA.
6.56. 660 °C. 6.57. He 6Gosee 0,76 kr. Pewenue. B peaynbTaTe Tenomnepe-
Iadyd BoJa MoKeT ocThITh He Goaee uem Ha 30 °C. IIpu aToMm OoHa OoTAaeT KO-
JIMYeCTBO TEIJIOTHI, He IpeBblaomee @ = cm, At|, rme |At| = 30 °C. dua
IJIABJEHHAA JIba €My He00XoQuMO mepefaTh KOJHYECTBO TEIJIOTHI Q,. = ?\.m".

W3 mepaseHcTBa Q@ < @, momydaem m < cm, |At] . 6.58. He menee 125 °C.
A

6.59. 0 °C. Pewenue. Bona, octeras no 0 °C, MoxeT mepeziaTh JIbLy KOJIH4e-

cTBO TemAOTEL @, = m ¢ t = 126 x]lx. [[na miasiaeHns Bcero Jbaa HeobxoaHu-

MO KOJMYECTBO TemIoTsl @, = Am_= 165 x]lx. Ilockonsky @, > @,, IOXHOrO
ILIaBJI€HUA JbJa He IPOH30iigeT; B cocye OYAYT HaXOAUTHCA BOJA H JIeJ IIPH
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remneparype 0 °C. 6.60. —30 °C. 6.62. 0 °C; 0,24 xr. 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. Byger nnasarts BHyT-
PH JleIgHOTO mapa. 6.68. 13 %.

7.12. Bo BlaKHOM BO3AyXe HAMHOTO Me[JIeHHee HcIapsaeTcs BJjara ¢ Io-
BEPXHOCTH TeJIa, YTO IPHBOAUT K €ro neperpesy. 7.18. 36 x[x. 7.19. 115 x[:x.
7.20. 5 xr. 7.21. 14 xr. 7.22. 300 r. 7.23. 400 r. 7.24. 240 kJx /KT,
7.25. 400 x>k /kr. 7.26. IIpn KOHJeHCAINY HEBHANMEIL Iap IpeBpallaeTcs
B BUAUMEBIe KaneJbKH BOAEL. 7.30. leo B TOM, 4TO y JATYIIKH K04 OYEHDb
JIETKO Mcmap#AeT Biary. B cyxoif armocdepe koxa GbicTpo 06e3BoscHBaETCH,
TO9TOMY JIATYIIKA, €CJIH Je0 HAeT K TeIly, CAAAT B Boje. B chIpyiO mo-
TOxy, KOrga cobupaercs N0xZIb, OHA BbLIE3aeT HA IOBEPXHOCTL M 06E3BO-
SKHBaHHe eH He rposuT. 7.32. PacObUIEHHEe BOJBI U BAMAXH IIY€] KDBIIbAMH
COOCOGCTBYET MHTEHCHBHOMY HCIAPEHHIO BOJBI ¥ MOHHMKEHHIO TeMIEePaTyphl
B ynbe. Korza remmepatypa B yibe focTuraeT HOpMbI, pabodme mIeTsl BHOBh
HAYMHAIOT COOMpPaTh HeKTap. 7.33. YTo6H ofecneunTs OXJakIeHne OpPraHu3-
Ma B KapKui JeHb, cofaKa MIHPOKO OTKDBEIBAET POT W BEICOBLIBAET SA3bIK.
Hcnmapenre CIIIOHBI C MOBEPXHOCTH fA8bIKA IIOHWIKAET TEMIIEDATYDY €€ Tena.
7.34. Benecas cTpyiiKa, BRIXOAAIAA N3 HOCHKA YailHUKA, — He nap, a TyMaH
(xpoleynsle KamersKH BOABI, 06PA3OBABIINECA B Pe3y/bTaTe KOHIEHCAILMH
HEBHAMMOTO BOJAAHOr0 napa). 7.37. Boubloe cromIeHMe JIIOAeiH IIOBBLIIIACT
ColepKaHHe BOASHOrO mapa B KOMHATe. IIpM CONPHKOCHOBEHHH C OXJIAXK-
LEeHHBIMH CTEKJIAMHM NPOMCXOLHUT KOHAEHCAIIMA 2TOTO mapa. 7.38. Pewenue.
B ’kapkme JeTHWe IHH BOJA WHTEHCHBHO HCIADAETCH C IMOBEPXHOCTH BO-
A0EMOB; BO3AYX, COAEPKAIUME BOAAHBIE IIAPHI, HATDEBAETCHA OT IIOBEPX-
HOCTH CYIIM HJIM BOJBI, DACHOIAPAETCA H YCTPEMJISIeTCH BBepX, IIPH 3TOM
oxJaxkJaAck. BogsiHbIe Mapel KOHAEHCHUPYIOTCA, 00pasys obaaka (puc. 190).
7.39. Poca. 7.40. B sxapxwuit 1ems ncmapsiercs GoJbIie BOABI, H coleps:KaHue
BOAAHOTO IIapa B BO3Jyxe yBenwmuusaercd. 7.43. 13,6 Mx. 7.44. 9,3 MJx.
7.45. 120 x]:x. 7.46. 510 x]I3x. 7.47. 60 r. Pewenue. Bona IIDH HarpeBaHUH

Puc. 190
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MoJTy4YaeT KOJUYecTBO TEIIOTH @ = ¢ m (tf — t), a Mpu KOHAEHCANH mapa
M OXJIAKJEHHH 06GpasoBaBIIEHCS BOABI BBIAEJAETCA KOJIHYECTBO TEILIOTHI
Q =Lm_ +cm/(t — t). CorzmacHo ypaBHeHHI0 TelioBoro Gananca @, = Q.

orkypa m_ = m,_S(t=t) . 7.48. 3,5 xr. 7.49. 112 r. 7.50. 0,9 MIx.
L+c,(t,-1)
7.51. 57 r. 7.52. 0,92 xr. 7.53. Pewenue. Vcrnapeaue IpPOJOKAETCH, O~
HAKO BOAAHOH Tap TeIeph He BHIXOAHT W3 Gamkm. Hem OoJIBIIIE KOJIUYe-
CTBO MOJIEKyJ Iapa Haj BOJOH, TeM dualle OHM, coBepmas OGecropanouHoe
IBUIKEHHMEe, MONMAJAI0T ONATH B BOAY — YCKOPseTCH NPOIecC KOHAEHCAIINH.
IIpy HEKOTOPOM KOJHMYeCTBE BOAAHOTO mapa B DaHKe HCHapeHWe H KOHJeH-
camus KOMIEHCHPYIOT ADYT JAPYyra: ypOBeHBL BoAbl He OyJeT HM3MEHATHCHA
(B IJIOTHO 3aKPHITHIX COCYJAX IO 9TOH jKe NPHIHHEe YPOBeHb KHUAKOCTH HE
H3MeHseTcda B TeueHMe MHoOrmx Jjert). 7.54. He Oyzer, Tak Kak 1A KHIEHHA
HeoOX0IUM IPAUTOK aHepruu. Temnepartypa oboux cocyzor 100 °C, BHEIITHUH
cocya He ImepejaeT SHEPTHIO BHyTpeHHeMy. 7.53. Bosayx, compuKacasck C
OKOHHBIMH CTeKJaMH, OXJaskjaerca. HaXofWBIIMICH B BO3AYyXe BOAFHOM
map OpeBpamaercs B JeJAHbIE KPHUCTANNbl (MMHYA KHAKOE COCTOSHHE).
7.59. Beepersue ucnapesaus Boast. 7.60. [Tepes goxaeM KOJMYECTBO BOASHOTO
mapa B BO3LyXe BO3PACTAET H Iap HAUWHAeT KOHJAEeHCHPOBATLCA B HEKOTOPBIX
NOPHCTHIX M CHITYYUX BEeIecTBax. 7.62. OT0 MOXKHO OOBACHUTE TEM, UTO IPH
TOBBINIEHHOH BJIAYKHOCTH /lepeBAHHLIE IPeIMeTHl OTChIpeBaioT. 1Ipu ropeHnn
BJIara U3 APeBECHHBI WHTEHCUBHO HCIAPAETCH, Y BeIMYMBAsACH B 00BeMe, Hap
¢ TDECKOM pa3phIBaeT JApeBecHEIe BOJOKHA. 7.63. Ilepen moxaeM BIAKHOCTD
BO3JYXa YBeJIMYUBAETCHA, B Pe3yIbTaTe Yero y MOIIEK, MOTHIIBKOB ¥ APYTUX
HACEKOMBIX KDBLIBIIIKKA MOKPHIBAIOTCA MEJTKMMH KaleJlbKaMi BOJAEI U TiAXKe-
neror. I10aTOMY HaceKOMBIE OIIyCKAIOTCA BHU3, & CJAEAOM JEeTAT U ITHILLI, [T~
rarounecsa umu. 7.65. Pewenue. Boga B yailHuKe IOJIy4aeT TEIIO OT Harpe-
TOro IIaMeHeM AHA YafilHuKa WA OT 3JIeKTPOHarpeBaTelisd, PACIOJIOXeHHOr0
v pua. Ciou BOABI y AHA HArpeBalTCA A0 TEMIEPATYPhl KHUIEHHF PaHbIIe
OCTAJBHBIX, TIO3TOMY Y JHA BOZHHKAIOT NMy3bIPDBKH, HATOJHEHHEIE BOJAHBIM
napoM. ITyseIPbKM BCILIBIBAIOT M IOIaaioT B GoJiee XOJONHBIE CJIOH BOABL.
B pesyibraTe OXJ&XKJEHHA Tap KOHAEHCHPYETCA M TY3BIPEKH ¢3aXJIONBI-
BaloTcA». [IPOMCXOZAT 9TO TaK OBICTPO, YTO CTEHKH MY3LIPBKOB yAAPAKT-
cs OPYr O JApYyra ¢ DPe3KHM ImeJKaHbeM. MHOMKeCTBO TAKHX KPOLIEYHBIX
«CXJIOTIBIBAHHIA» W cO3JaeT xapaxkrTepHbld mym. Ilepea caMbIM 3aKHMIaHU-
€M BepXHHE CIOW BOABI y)Ke HMeT TeMIeparypy, GJH3KYI0 K TeMmIepaType
KUIEeHUA, TI0OITOMY «3aXJIOIbIBAHAA» Iy3bIPHKOB He MDOHCXOAHUT. A mocie
3aKWIAHUA MBI CJBIINMM OyJbKaHbLE IYy3bIPbKOB, JOMAIOUUXCA Ha IOBEPX-
HoCTH BOXBI. 7.66. Pewenue. Ilocne OTKPBIBAHWA COCy/a HaBleHHe B HEM
yIajeT IPAKTUYEeCKH [0 HyJls, ¥ HAYTO He IIOMEIIaeT PACTH BOSHHKAIOIIUM B
BOZe My3sIpbKaM ¢ Tapom. Boga 6ypHo sakunut. IIpomece napoodpasoBaHUA
HIeT C IOTJIOeHVeM 3HepruM, ModTOMY Boma Gyaer OBICTPO OXJAXKAATHCH.

167



B pesysbraTe B cocyae 0IHOBPEMEHHO ¢ KHIEHMeM OyJIeT MATH M «IIPOTHBO-
IOJIOXKHBIM » TpoIecc — 3aMepaaHue Boabl. 7.67. B oueHs uumcroil Bose HeET
IeHTPOB 1apoo0pa3oBaHusa, Ha KOTOPHIX OOBIUHO W 06Pa3yIOTCS IYSLIPHKH
napa. Ileperperas Boxa HAXOAMTCA B HEYCTOMYMBOM COCTOSIHUM: MaJeiilree
Bo3/eiicTBUe MOKeT BHI3BATL OypHOe 3akumanue. 7.68. Ykazamue. B 1a-
KHX cOoCyJlax HMeKTCA IOPHI, CKBO3b KOTOPbIE BOJAA MEIJIEHHO IIPOCAauUBa-
ercd U3 cocyna. 7.71. 2,3 kr. 7.72. 0,37 xr. 7.73. a) t = 32 °C, m = 510 r;
6) t = 100 °C, m = 573 r. Pewenue. Ciexyer yuecTs, 4To ecIM Macca mapa
AOCTAaTOYHO BEJIHKA, TO yiKe KOHJEeHCAIMs HEKOTOPOX YAaCTH Nmapa IPHBEIeT
K MOBBIIIEHUIO TeMIIEPATYDPEI B KajJopuMerpe go 100 °C, noatomy ocraBmmii-
cs map He OyAer kKoHZeHCHpOBaThesd. IIpolne Bcero cHauasa pemarh 3afady,
IpeAmoaras, YToO KOHAEHCHDPYETCH Bech Iap; eCJH MOACTAHOBKA YMCJIOBBIX
AaHHBIX IPHBeJeT K peayabrary ¢ < 100 °C, To 3T0 HOATBEPAXUT NPaBUILHOCTE
NPeAnoNOoKeHHd, a eCcJd NoJay4uTes, ¥ro t > 100 °C, To npexmonoxeHue He-
cIpaBeAIuBo, T. e. ¢t = 100 °C. B cayuae @) U3 ypaBHeHHA TEILIOBOrO HajtaHca
cm(t—t)=mL+cm/(t —t)moryanm t = 32 °C, moatomy m = m,+ m;
B caydae 6) Haxonum ¢ = 100 °C. Bozga mosyuuia oT napa KOJHYECTBO TEILIO-
THl @, = ¢,m (t — t); cleoBaTeabHO, MACCA CKOHIEHCHPOBABILErocs BOASHO-
ro mapa m_ = 9 - Gm(t-t,)
L L
7.76. 36,5 °C. 7.77. 98 kr. 7.78. He xBatur. 7.81. 17 °C.

,am=m_ +m_.7.74. 46 °C. 7.75. 61 mus.

8.12.20 %, 33 % . 8.13. 20 %. 8.14. 150 k. 8.15. 480 x]>x. 8.16. 30 %.
8.20. B koHIe TakTa «cxatues». 8.22, Uro6el obecneunTs Hambogee MOJHOE
cropasue romaua. 8.24. 19 %. 8.25. 1,2 kBr. 8.26. Ha qu3e IbHOM TOILIHBE.
8.27. 10 r. 8.28. 9,6 kBr. 8.29. 25 %. 8.31. DT0 cIeNCTBHE DPa3pPEIKEHHO-
CTH BO3/lyXa B BEPXHHX CJIOAX aTMochephl M HEJOCTATKA B HEM KHCJIOPOJA.
8.33. He mpoTHBOPEYHT: TaKOe BO3MOJKHO, €CJIH Tas P HarpeBaHHMH pac-
IMAPAICA U BBIDONHAN pabory. 8.34. Her. Huskuit KIIJ TemIoBEIX MaIuH
00BACHAETCA HE CTOIBKO TPEHHEM B MEXaHHM3MaX, CKOJIbKO HeOGX0[HMOCTEI0
OTBOAUTH OOJIBIIIOE KOJHMYECTBO TEIJIOTHI B XOJOAWUIbHUK. 8.35. Pewenue.
Hu xuHeTHYeCKas, HA IOTeHIMAIbLHASA JHEPTUA ABTOMOOK/ISA He H3MEeHAIACh.
BriesauBmasnca oHeprisA U3PACXOJ0BAHA HA IPEOJOJIeHHe PA3INYHEIX BHAOB
TPEHHHA; CJIe/OBATE]BHO, BCA JHEPrud Iepelia BO BHYTPEHHIOK DHEPIHIO
HarpeBIIMXCA LIHH, AOPOTH, BO3Ayxa M T. A. 8.36. Bo Bropom muiausjgpe —
cXKaTHe, B TPETheM — BBIYCK OTPabOTAHHON CMECH, B YETBEPTOM — BIYCK
roproueii cmecu. 8.37. 23 m/c. 8.38. 6,1 1.

10.35. IToromy uTO ¢ Takux Tex 3apsan He crekaer. 10.39. IIpu TpeHun
000JI0OYKHM IIapa O BO3AYX OHA 3JEKTPHU30BAJIACHL HACTONBKO, UTO BOZHHUKAJ
9JIEKTPUYECKHil sapaa. Ecim obosouka mapa Gblia HallOJHEHa BOJOPOJOM,
TO IPH BOSHUKHOBEHHMH paspsja BOAOpPoA Mor BocmiamenuTbes. 10.41, Mo-
JKeT, B 3aBUCUMOCTH OT TOro, 4em ee Harupaior. 10.45. Omubka monyme-
Ha Ha puc. 36, 6. 10.46. Pewenue. Jla, moryr. IMeHHO Tak 5IeKTPH3YIOTCS

168



TIaTeJbHO OTIOJHPOBAHHBIE Tena (ecJiyM OHM W3TOTOBJIEHBI M3 PA3HbLX
maTtepuanos). ONHO U3 TeJ «IepeTAruBaeT» 3JEKTPOHEI C OBEPXHOCTH [Py~
TOro ¥ 3apAKaeTcd OTPHUIATENbHO, JPYroe TeJO IIPH 3TOM 3apdAKaeTcs Io-
noxureasso. 10.47. Pewenue. IIpocToro NpMKOCHOBEHHWS HEIOCTATOYHO.
D60HUT — IHUIIEKTPUK, MO3TOMY 3apsaj He MOKeT IepeTeKaTb C¢ OJHOro
VYACTKA MOBEPXHOCTH IMAJOYKH Ha Apyroii. IIpy NpUKOCHOBEHHH Ha B3JIEKT-
poMeTp TepeiieT 3apAl JHINb ¢ 04eHb HeOOJBIIOH YacTH IOBEPXHOCTH Ha-
nouku. ITpoBoAs e TAJOYKON 0 METANIHYECKOW ITOBEPXHOCTH MIapuKa
3JEKTPOMETDPA, MBI IepejaeM IapuKy 3JeKTPUYECKHil 3apaj ¢ 0oapied IIo-
pepxHocTu. 10.50. Pewenue. JIBa Tesa UCIBLITLIBAIOT 3JIEKTPHUECKOE IIPUTH-
JKeHHe, eCId 3apAKeHO0 TOJLKO OJHO M3 TeJ, IpHYeM 3apAJoM 1100020 3HAKA.
A pJIeKTpHMUYECKOe OTTAJIKWBAHUE IPOABIAET ceba TONBKO TOrJa, KOTJa 3api-
sxeHBbI 0ba Tesa, mpuyeM obasaTenbpHo ogHoumMenHo. 10.51. Pewenue. Yemo-
BeYECKOe TeJIO0 ABJIAEeTCH NPOBOAHUKOM. IIpH cCOPpUMKOCHOBEHUH ABYX IIPOBOJ-
HHKOB 3apfAj IepepacmpefenseTcsa MekXAy HUMH TaK, UTO Ha GOJbIIeM IO
pasMepy IIPOBOJHHKE OKasblBaeTcd M OOJBIIHIA II0 MOAYII0 3apaz. desose-
YecKoe TeJ0 HaMHOro BoJiblle MIapUKa, II09TOMY IPAKTUYECKH BeCh 3apan
mapuKa DepeXoAuT Ha Teso YejoBeKa.

11.23. Pemenue. Tax Kak MapUKHA ABIAIOTCA IPOBOAHUKAMHM, TO HmOCIE
COIIPHKOCHOBEHHS WX MOKHO PACCMATPUBATH KAK OJHO TEJO C OOIIMM 3aps-
oM @ = 5g + (—9qg) = —4q. Illapuku OJUHAKOBEIE, [IOTOMY 3apAJ JeJHT-

cA MeXAY HEMH IODPOBHY M 3apfAj KaXJloro IIapuka Q -2¢. 11.24. -10g.
2

11.25. 90 H. 11.26. 0,25 mH. 11.27. 30 sKx. 11.28. 15 mm. 11.29. Vse-
amunTs B 256 pas. 11.30. 10,5 sKa. 11.31. a) Yeenuumnace B 1,8 pasa;
6) ymensmmiacsk B 1,25 pasa. Ykasaane. IIpumenuTe 3aK0H COXpPaHeHHA
BIIeKTpHYecKoro 3apsjia u 3akoH Kymona. 11.33. MoxxHO; AnA 9TOrO mOTpe-
GYIOTCS ellle IBA MeTAJIMUECKUX IIaprKa TaKoro ke paguyca (puc. 191).

Puc. 191

12.18. Pewenue. Hafo npuBecTy IapUKH B cONpHKocHOBeHue. [Ipu aToM
3JIeKTPHYECKHH 3apsifi PA3JeINTCA MEKAY HAMH IIOPOBHY, T. €. 3apAJ Ha Kax-
JOM K3 HEX COCTABHT IIOJIOBHHY IIEPBOHAYAIBHOrO 3apsA/ia. 3aTeM [IapUKH Hal0
YIOAJIHTE APYT OT APYTa K IOCJe 9TOr0 IPHKOCHYTHCH MAJbIEM K OTHOMY U3 HUX
(Ipw 3TOM IpPaKTUYECKH BECh 3apsj Meper/ieT ¢ IIapuKa Ha TeJI0 SKCIepHMeH-
raropa). [IoBTOpASA BTy NPONEAYPY, MOMKHO YMEHLINUTH 3apay B 4, 8, 16 pas
u 1. 1. Takoil crmocod roguTca TOJBKO [JIA [IaPUKOB U3 NPOBOAAIIHNX MaTe-
pHAaOB. 3apA/ Ha MIAapHKe W3 AUJEKTPHKA (Hanpumep, U3 300HHTA) He MO-
JKeT IepeTeKAaTh Jae HAa COCeTHHUH yJacTOK NOBEPXHOCTH.
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12.20. Pewenue. IIpnKOCHOBEHME K IMJib3e IPUBEJET K TOMY, UTO OHA IIPaK-
THYECKH paspAgurca. IloaToMy OTTATKMBAHHWE THJIbB3 CMEHWTCA IIPHTSH-
JKEHHWEM, THJIb3bl CONPUKOCHYTCH W HX 3apANLI OOATH CTAHYT OAMHAKOBEI-
Mu (BOBOE MEHBIIMMH, YeM B HavaJje OmbITa). B pesyabTaTe THIL3EI OYAYT
ONATE OTTAJIKHBATHCA, HO YrOJ MEMXJY HUTAMH CTAaHET 3aMeTHO MeHbIIe.
12.21. Pewenue. M0OKHO NPHUBECTH IAPDUKH B COIPHKOCHOBEHHE H IOJHE-
CTH 3apAMKEHHYIO NaJOUKy OJHM3K0 K OZHOMY H3 HHX (HO He NPHKACaThCH).
B pesyaprare paspeneHHA 3apAn0B IUAPDMKH IPHOODETYT paBHEIE MO MOJIY-
JIF0 ¥ OPOTHBOIOIOXKHBIE IO 3HAKY 3apslbl. 3aTeM HAA0 Pas[ABHHYTH IIAa-
PHKH M IIOCJIe 3TOr'0 VAAJIHATH MaJOYKY: IMAPDUKHA OCTAHYTCH 3aPAYKEHHBIMH.
12.22. JlocTaTOYHO KOCHYTbCA PYKOH OZHOH M3 ruib3. Eeam mocie aToro
HAX B3aHMOMEHCTBHE NMPEKPATHTCA, TO Mbl KOCHYJHCh 3aPAYKEHHON THJIB3HI.
12.23. Pewenue. IlycTs, HAIPUMED, MBI TIOJHOCHM K 3JIEKTPOCKOIY OTPHIIA-
TEJBHO 3apAKeHHOoe Teso. JacTh cBOGOAHBIX 3IE€KTPOHOB, OTTAJIKHBAACH OT
OTPHLATENBHOrO 3apAJa, MepeiieT Ha HUKHIOW YaCTh CTED:KHA H Ha CTpe-
ky. CTpenxa HayHeT OTTAIKHMBATBCH OT CTEDPKHSA W OTKJIOHWUTCH OT BEPTH-
kanu (puc. 192). 12.24. VBelu4yuTcsa; YMeHbIIHTCA. Y KazaHue. CM. 3a-

Pwuc. 192

nauy 12.23. 12.26. MoXHO IOAHECTH 3apsisKeHHBIN MIAPUK K HezapsaKeHHO-
MY ¥ KOCHYTBCSA ITaJIbIleM He3apAKeHHOro mapuka. B pesynbrate oH npuob-
peTeT MOJIOXKATeNbHBIH 3apAa. 3apsa] [IepBOro LIApPHKA OCTAHETCH HeH3MeH-
HbIM. 12.28. Pewenue. 3apsKeHHOE TEJO CO3[ae€T BOKDYT cebsA aIeKTpHUe-
CKOe moJie, KOTOpoe, JeHCTBYSA HA OTPHIATEIbHbIE W MOJOKHATEIbLHEIe YACTH-
bl B HE3aPAXKEHHOM TeJjle, BhI3BIBAaeT B HEM paideneHue 3apados (puc. 193).

1 2

Puc. 193
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B pesyabrare sapdxeHHoe Tejo [ OyaeT OPHUTATHBATH «OJIHIKHIOI II0JIO-
BMHY» HE3apAXKEHHOTO Tena 2 M OTTAJKHBATH «JAJIBHION». XOTA 3apA/bI
«TIOJIOBHMH» TejJa 2 Mo MOLYJI0 ONMHAKOBBI, Ha «0JHMIMKHIO» €0 MOJOBHHY
zeiicTByeT Gojlee CHIBLHOE TOJE, MOCKOJbKY OHA HAXOAWTCA GimiKe K 3apd-
sKeHHOMY Teay 1. BciepcTBue 3TOro NPUTSXKEHHE <«IEPECHJIMT» OTTAIKH-
pamme. 12.29. B cayuae a. 12.30. Vpenmumrca. Yxasaaume. Cm. puc. 194.

)

Puc. 194

12.31. Pewenue. Eciim Gbl 3apsn paclpefleldjcA TakK, 9YTO BHYTPH IPOBOX-
HHKA CYIIECTBOBAJIO OBl BIEKTPUYECKOE IIOJNEe, OHO BBISBIBAJIO OBI JBHIKE-
HUe cBOGOAHBIX 3apAMKEHHBIX UACTHI], NPHBOAfAINEe K JajibHeiillleMy Iepe-
pacmpejeNeHHIO 3apsfa. JTOT NpOIecc 3aBeplIaeTcd TOJBKO TOT/A, KOTAa
[moJie BHYTPH IIPOBOAHUKA Hcyesaer. MOMKHO JOKA3aTh, YTO 3apsA/ IIPH dTOM
OyZeT HAXOAMTHCA TOJBKO HA MOBEPXHOCTH IPOBOJHHKA. 12.32. Moryr.
Pewenue. DbdeKT nepepacnpeseneHns 3apAA0B MOKET IPHUBECTH K IPUTA-
JKEHHIO OLHOMMEHHO 3apSKeHHbIX Tel: «OJM)KHfAA» CTOPOHA OJHOrO U3 HUX
MOKeT M3MeHHTh 3Hak 3apafaa (puc. 195). [Ipuraxenne MEHbIIETO IO MOAY-

Puc. 195

10, HO GiMike PACIIOIO0MKEHHOTO 3apAfa <«IIePEeCHJIHMT» OTTAIKHBaHHE GOJIb-
miero o MoOAyJI0, HO Gojee masexoro 3apajga. Takoe BOSMOXKHO, eClIH Teja
HAXOLATCH HOCTATOIHO OJIM3KO APYT K APYTY ¥ 3apAJ OJHOTO U3 HUX BO MHO-
TO pa3 ImpeBhIIIAEeT 3apAj APYroro.

14.17. BosHuKaeT KpaTKoBpeMeHHBIM TOK. 14.28. MarauTHOe, TemIoBoOe,
xumuaeckoe. 14.29, Pewenue. VicTouHUK TOKa He CO3/JaeT dIeKTpHYeCKHe 3a-
paAabl. BHYTpH MCTOYHMKA Ha 3apsyKeHHBIE YACTHILBI JEHCTBYIOT CHJBI, KOTO-
phle pasfleNsaioT pASHOMMEHHbIE 3apA/bI, MPEo0IeBas X JIeKTPUYeCKoe IPH-
TAKEHWe: Ha OJHOM IIOTIOCEe BO3HMKAET H3OBITOK IOJOKHUTENbHBIX 3apsA/ioB, a
Ha JpPYyroM — U30BITOK OTPHIATEILHBIX. OTH 3apAAbl CO3AAIOT IIEKTPUIECKOoe
[0JIe, KOTOpOe U BHISLIBAET YIOPSAOYEHHOE NBHXKeHHe 3aPFKeHHBIX JYaCTHI]
B menu. 14.30. BHYTpH HCTOYHHUKA JIEKTPHUECKHIH TOK TeYeT OT OTPULATeJb-
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Hctounuk

-®-

Fie. 135 Puc. 197

HOTO IIOJIoca K moJokuTeabHOMy (puc. 196). 14.31. Yxaszauue. Tpamsaii-
HBIe pesbChl 3a3emiensbl. 14.39. Her. Ecim ogHy DUHKOBYIO IJIACTHHKY 3a-
MEHHUTH Ha MeIHYIO, HOJYy9IUTCA rajbBaHHYecKHi aineMmenT. 14.40. Peuwenue.
Ecim uCTOYHMK HcOpaBieH, TO B CTAKaHE C BOAOH (B Hell Bcerja COAEPIKHAT-
¢ HEKOTOPOEe KOJIH4YecTBO IpUMeceil) moTeueT aJaeKTpAadecKuit Tok. O Haam-
UMY TOKA MOKHO CyJHTh IO Iy3BIPhKAM I'a3a, COOMPAOIUMCH Y 3JIeKTPOIOB.
14.41. Cm. puc. 197. 14.42. Cm. puc. 198, 14.43, Cm. puc. 199. 14.44. Cm.
puc. 200.

p—
i
it X
Puc. 198
5 i J1
® K2 J2
% 5 :
i : : K1
Puc. 199 Puc. 200

15.23. 0,5 A. 15.24. 2,2 Kun. 15.25. 5 mun. 15.26. 6 B. 15.27. 11 x[x.
15.28. 120 Kn. 15.31. 100 Om. 15.32. 25 m. 15.33. 1,7 mm2. 15.34. 5 B.
15.35. 20 Om. 15.36. 18 Om. 15.41. 5 - 102, 15.42. 2,6 mm?2. 15.43. He menee
0,47 mm. 15.48. 5 B; 0,25 A. 15.49. 0,5 A. 15.50. 24 Kxn. 15.51. 0,5 A.
15.52. 15 B. 15.53. 6 Om. 15.55. Bropoit, B 16 pas. 15.57. 23 M. Pewenue.

U SU

l 1L U
W3 coorHomennit R = —, R = p— ciuegyer p—=—, OTKyja [ = "
I o i Y pI
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15.58. 2,8 B. 15.59. 0,068 mm2. 15.60. 81 m; 1,4 mm?. Pewenue. Bocnous-
l
syemcs dopmynramu R = p—s~ um =dV = dlS. 3gecs p — yZAeJbHOE COIIPO-

THBJIEHHEe MeIu, d — ee ILIOTHOCTL. JTH (GOPMyJEl 06pa3yloT CHCTEMY JBYX
ypaBHeHUI C [BYMsi HeM3BeCTHBIMH. IlepeMHOXHB HOYJIE€HHO oba ypaBHe-

m
; pasfgenuB BTOpPOe YpaBHEHHEe HA NEepBOE, INOJNIYy4YHM

. R
HUA, Haigem [ =
pd

S = J%S 15.61. 3 MOm. Vxasanue., Conmporusresue Tpyoxu R = pé,

rae p — yZAeJALHOE CONPOTHBIEHHE jKeleaa, a S — ILIONa/b IOTIePeYHOro ce-
yeHHA TPYOKH, T. e. IJIOMAAL KOJbIA C BHYTDEHHAM AWAMeTPOM d ¥ BHEII-
guM guamerpom d + 2a. 15.62. U3 amoMusud, B 2 pasa. 15.63. M meawm,
B 1,1 pasa.

16.12. a) Veenmuurcs; 6) ymeHbpmuTea. OTBET He 3aBUCUT OT THIIA COEAH-
HEeHHdA IPOBOJHUKOB B nenu. 16.14. 0,5 A; 25 B; 35 B. Pewenue. ITosnHOE CO-

mpoTHBIeHHe yuacTKa nenu R =R, + R, = 120 Om. Cua Toka B menu I = % :

CHJia TOKA B KaXCJOM M3 Pe3HCTOpOB Takas 'ke. HanpsiikeHue Ha MepBOM pe-
aucrope U, = IR, ma BTopoM U, = IR, (moxuo nHaiiTu U, 1 U3 HopmyJisl
U=U, +U,) 16.15. 3 MA; 6 B; 9 B. 16.16. 7,5 MA; 5 MA; 1,2 xOm.
16.18. Cuia TOKa YBEJIHYHUTCH, TAK KAK CONPOTHBIIECHHE YYaCTKa 3JIeKTpUYe-
ckoit ey ymersmured. 16.20. Ha cranbHoi, B 4,3 pasa. 16.21. B mexHo#, B
12 pas. 16.25. 5 Om. 16.27. 5 Om; 3,6 A; 2,4 A; 1,2 A; 7,2 A. YkazaHue.
Ob6mas cuia Toka B menu I = I, + I, + [;, a CONPOTHBIIEHHE HENX R = %
CompoTHBIIeHEE IEeMH MOKHO HAWTH U IPYTMM CIIOc000M, BOCIIOIb30BABIINCE
1_1 . 1.1 1620.a)1,=1,=1,=12MA;6) I, = 8 MA,
R R R R

I,=1I,=4MA; B)I,=1,=12mA;],=1,=6 MA. 16.30.1,=0,2A,1,=1,=
=0,1 A. Pewenue. IIpesx/ie Bcero omnpe/ieaM, KaKOBEI THITEl COETUHEHUH pe-
3MCTOPOB B JaHHOH menu. J[1a 9TOro mepepucyeM HCXOZHYIO CXeMy (HapHcy-
eM SKBHBAJIEHTHYIO cXeMy). MBICJIEHHO 3aMEHHM IIPOBOJA YIPYTHUMHU «HHTH-
MM» U PACTSHEM Ilellb, «B3fABIINMChH» 3a [IOJI0CA MCTOYHHKA TOKA (puc. 201);

tdhopmynoit

IIpH 9TOM MBI He pas3phIBaeM IIPOBOJA, 10 KOTOPEIM HJET TOK, H He COeJHHsA-
eM uX B HOBBIX y3naxX. M3 MoJy4eHHOH SKBMBaJEHTHOW CXEMBI BHIHO, 4TO

Puc. 201
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pesucropel B2 u R3 coeaMHeHEI mapajiesnsHO, a peaucrop RI coemuHen c
9THM Yy4acTKOM IlenH mocjenosarenbHo. ComporuBienue menu R = R, +R,,.

CnegoBatensro, I, = | = %, I, =1 = é 1631. I, = I, = 0,2 A,

1 2 3

I,=0,15A,I,=1,=1,=0,05A. 16.32.1,=0,8A,1,=1,=0,1A,1,=0,2A.
16.33. Pewenue. AMTiepMeTp JOJKeH TIOKA3EIBATD cuay ToxKa B jamue. Ilo-
9TOMY aMIepMeTp HY»XHO NOAKJIIOYHTEL IIOCJIEJ0BATENbHO K JaMIle: TOTAA B
aMIepMeTpe M JlamMIile Cuiaa Toka OyaeT ogmHaKoBa. UTo0bl HANpAMEHWe HA
JlaMre He H3MeHHJIOCh 3aMeTHO U3-3a NMOJKJIIOUEeHHA aMIepMeTpa, HalpssKe-
HHEe Ha CaMOM aMIlepPMeTpe NOJXKHO OBITH MAJbIM. JTO YCJOBUE BHITIOJIHSIET-
C#, eCJIH COIIPOTHBJIEHHE aMIIepMEeTPAa MAJIO 110 CPABHEHUIO C COMPOTHBICHHEM
JIAMIBL. 3aMEeTHM, YTO U3-32 MAJIOIO COIPOTUBJIEHUS AMIIEPMETPA €r0 OMACHO
BKJIIOYATh B IeNb 0e3 HATPY3KH (JaMIbl, pE3HCTOPa M T. [4.) — CHJIA TOKA B
HeM OyZeT CTHIIKOM BeJHKa H IPUOOp MOXKEeT BRIATH U3 cTpos. 16.34. Pewe-
Hue. BoibTMETD 10JKeH MOKashIBaTh HAmpsA)KeHWe Ha Jamme. I1osToMmy ero
CJleAyeT NOAKIIOYHTD K JIaMIe NapajjielbHO: TOrJa Ha JIAMIe W BOJIbTMEeTpe
GyZeTr ofHO u TO JKe HaIpseHue. YTOOHI CHJIA TOKA B JaMIIe He U3MEHUIACH
3aMETHO M3-3a IOAKJIIOYEHWs BOJBTMETPA, CHJIA TOKA B BOJILTMETDE NOJIKHA
ObITh MasIof. [IJ BTOr0 CONPOTHBJIEHHE BOJLTMETDPA AOJIKHO OBITH HAMHO-
ro Goabme compoTuBieHusi gamnsl. 16.38. Pewenue. B pesyasraTe omruo-
KW MOXKET HOJIYYHUTHCA OJHA M3 JBYX Ieneif, CXeMEl KOTOPBIX MOKa3aHEl HA
puc. 202, a, 0.

Puc. 202

B cnyuae a manpa)keHHe Ha BONBTMETDe NPAKTHYECKH COBNANAET C TIOJ-
HbIM HaOPAXKeHHEM HA YYacTKe IelM, a HaOpsOKeHHe Ha JaMIe IpaKTHde-
CKH paBHO HyNW. IloaToMy BoJbTMETD NOKa3wBIBaeT HANPSIKEHHe B IEIH,
HO CHJIa TOKa B IeIIH HACTOJABKO MaJjia, 4TO JIAMIA He TOPHT M HOKA3AHMS
aMIepMerpa NPaKTHYeCKH pPaBHBI HYJ 0. B ciayyae 6 IpaKkTHYeCKH BCs
CHJIa TOKa HJET yepe3 aMIepMeTp (Ip¥ NapaieIbHOM COeIHHEHWH CHJa
TOKa B BeTBH I€NH OOPATHO HPONOPIIHOHANBHA CONPOTHBIEHHIO DTOH BET-
BH). JlaMna He ropuT; BOJIBTMETD OKA3BIBAET HANDSAMKEHHE, DABHOE HYJIO.
Ecan aMmepmeTp BEIMZET M3 CTPOS M Ha €ro MecTe B IeIM BOSHHKHET pas-
PBIB, TO BOJBTMETD ﬁy;(e'r ODOKA3LIBATH HallpdAXeHHe B IenH, HO JaMIla TakK

¥ He zaropurcsd. 16.39. 240 Om; I, = I, =1, =10 MA, I, =1, =15 MA.

1

16.40. 200 Owm; I, =1, =24 mMA, I, =1, =12 mA. 16.42. Cm. puc. 203.

16.43. 2 Om. 16.44. gA; % A; 1 A;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 =1, =1 = 0,1A,
I,=0,3 A. 16.48. PeweHue. Ileperopasue Jamibl JI4 npuBejeT K yBeau-
YeHWI0 CONpOTHBJIEeHHA menu. CiresoBaresbHO, IOJHAA CHJIa TOKA B LENH
yMeHbIIETCA. [109TOMY yMeHBIIATCA HAKaN JaMmnbl JII ¥ HampsKeHue Ha
ueit. ITockoubKy 00Iee HANpPSAMKeHWe B IeNU He UBMEHAETCA, YBEIHMIHTCA
HaIpssKeHWe HA YYACTKe C MapaJJIeJbHBIM COeJMHEHHeM JIaMIL. 3HaYuUT,
paxanx adamn JI2 u JI3 ysennuurca. 16.49. I = I, = 0,26 A, I, = 0,52 A,
I, =1I, =091 A.16.50. 1,2 k0wm, 0,9 kOm. Yrasaunue. Ha puc. 204 npu-
BefleHa 3KBUBAJIEHTHASA CXeMa IeN¥ NpPU 3aMKHYTOM KJIIOYe.

R1 R2

Puc. 204

17.13. ¥V mammsl momuocteio 100 Br. 17.14. MomHOCTs yMEHbIIAETCAH,
TaK KaK COIPOTHBJIeHHEe HATH HaKaja JIaMIIbl YBeJIXUYHBAETCH. 17.15. 3 x]Ix.
17.16. 5 B. 17.17. 0,98 Br. 17.18. 2,7 A. 17.19. 24 Om. 17.20. Jlammnouka
ans GoHapHKa, B 1,4 pasa; 16 Om; 1,2 kOm. 17.21. 38 xlIx. 17.22. 1 x]Ix.
17.23. 0,33 Om. 17.28. a) Bo sropom, B 10 pas; 6) B mepsom, B 10 paa. Pe-
wenue. IIpHu mocaegoBaTeIbHOM COEIMHEHUH CUJIa TOKA B o0oMX pe3ucTOpax
ogmHakoBa. Ma dopmynst P = I*R ciaeayeT, 4TO IPH HOCTEA0BATENBHOM CO-
eAMHEHWH MOIIHOCTh TOKA B PE3HCTODPE MPAMO IPONOPIMOHAIBHA €0 COIpo-
ruBneEnIo. IIpu napa/uleIbHOM COeMHEHHH CHJIa TOKA B PE3HCTOPax He OZIH-
HAKOBA, TI0ITOMY HCIIOIb30BaTh opmyny P = I’R Henenecoo0pasHo. B srom
ciay4yae Ha BCeX DE3HCTOPAX OJHO M TO JKe HaIpsKeHHe, MO3TOMY IEJIeCo-
06pa3H0 BOCIIOJE30BATECH (opMyIoi P = U?i . 13 mee cuenyeT, 4TO IIPH TIa-
paIeBHOM COeIUHEHHH MOIIHOCTE TOKa B pesucrope 00paTHO IPOTOPIHO-
HaJIBHA ero corrporusiennio. 17.29, a) P, = 20 Br, P, = 40 Br; ©) P, = 180 Br,
P, = 90 Br. Pewenue. a) Conporusnerue Beeit nemn R = R, + R, = 60 Om.

Cuna TOKa B KarkJOM M3 Pe3ucTopoB I = _q = 1 A, MOIIHOCTH TOKa B pe-
P 7 p

2
sucropax P, = I’R, P, = I’R,. 6) MomHOCTb TOKA B Pe3ucTopax £y = E’
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P.= Qf - 17.30. 864 T, 1,3 x]lx. 17.31. 5,4 x][x, 3,6 xIx. 17.32. 3,6 Br;

R,
7,2 Br; 10,8 Br; 21,6 Br. 17.33. 300 Br; 180 Br; 120 Br; 600 Br. 17.34. Peute-

. Ut
Hue. B coorBeTcTBHE C dopmynoi P = _E MeHbIIee CONMPOTUBJIIEHHE HMeeT

JlamMIa, pacCYMTaHHasA Ha G0JBIIYIO MOLTHOCTH, T. €. Ha 60 Br. I101b30BaTL-
2

ca popmysoi P = i MJIA CPaBHEHHMA MOITHOCTEH IPH IOCJIEeH0BATEIBHOM
BKJIIOUEHHH JIAMII mﬁenecooGpaaHo, TaK KaK HaIpAXeHHe Ha JIaMIIaX B 9TOM
cny4ae pasnu4Ho. IIpwm mociefoBaTebHOM COEJHHEHHH CHJIA TOKA B OGEHX
JlaMnax OAMHAKOBA, MO3TOMY JIydIlle BOCIOJIb30BaTheA (hopmynoi P = IR,
U3 KOTOPOiA Clle/lyeT: MeHbINas MOIHOCTE TOKA IPH IIOCIe0BATEeIbHOM BKITIO-
9YeHHH OyJIeT B TOif jlaMIe, y KOTOPO# CONPOTUBIEHEE MEHbIIIe (T. e. B paccun-
TaHHON Ha MomHOCcTH 60 Br). 17.35. 9,6 Br; 14,4 Br. YKaszanue. Obmas
MOIIHOCTb 00EHX JaMIl MeHbIe MOIHOCTH, Ha KOTOPYI0 PACCIMTAHA JTI06as
43 HHUX. 9TO CBSI3aHO C TeM, 4TO CONPOTHBIICHHE MOCITeI0BATENbHO coemu-
HEHHBIX JIaMIl OoJTbIlle COIPOTHBIEHNS 060 ua nux. 17.36. a) P, = 90 Br,
P, = P, = 22,5 Br; 6) P =P, =P, =10 Br, P, = 90 Br; B) P = 40 Br,
P,=P,=10Br;r) P, =P,=P,=10Br, P, =P, =22,5Br. 17.37. IIpn napai-
JIETEHOM coefnHeHun; B 16 pas. 17.40. Hakan yeenuumnca. 17.42, 110 Br;
121 Br; yBenmunres B 1,21 pasa. Pewenue. JIaMIs! B THPJAHJE COeJHNHEHEI
T0CTIeI0BATEIPHO, TAK ITO HANPsXKeHWe B CeTH IPEACTABJIAET cOGOil CyMMy
HanpMKeHHH Ha Jamnax. ClefoBaTeIbHO, YHCIO JIAMII paBHO 55, a mMom-
HOCTB TOKa B rupagnge 110 Br. Iloce meperopaHusa nATH J1aMI B THPIAHIE
ocra”ercsa 50 mamm, ';' €. COIPOTHBJIEHHE I'MPJIAHAL yMeHbInuTes B 1,1 pasa.

W3 popmyasr P = % CleflyeT, 4TO MOLIHOCTh TOKA yBenuuurcs B 1,1 pasa.

Cornacuo dopmyne P = I2R MOIIHOCTL TOKA B KaXKI0H JIaMIle YBeJIHdIHUTCA
emre samerHee — B 1,1 = 1,21 pasa. Beaencersue atoro «YKOPOYeHHas» IHp-
JIsHAa OyAeT HeJOoJNTOBEeYHOH — OYeHb CKODO IIEDETODHT ele KaKasa-HUOyab
aamna. 17.43. Hosas namna 6yger cBeTHTS ciabee APYTHUX; 06ILIaA MOIIHOCTH
TiocJie 3aMeHbl JaMIIEl yBeTHIuTCA. 17.44. MOIIHOCTD TOKa B KaXKI0H U3 Tpex
OOMHAKOBBIX Jamn 31 Br, a B uerBeproii tamme — 20 Br. I[TosrHas MOIIHOCTE
yBesmuunack B 1,1 pasa. 17.45. Ymenbmurca ma 27 Br. 17.46. Pewenue.
ConpoTuBIeHHE NaMITBI IS KADMAHHOIO tonapuxa (16 OM) HaMHOrO MeHB-
e conporusiennsa 40-saTtHo# ;amusl (1,2 kOm). Tlostomy NPH BKJIIOYEHUH
9THX JIAMII IOCJIEJI0BATENTRHO CHJIA TOKA B IeH KaK Das Takad, HA KAKYIO
paccuurana 40-parrHas sammna (0,18 A). Jlamma mis KapMaHHOro hoHapu-
Ka paccunrtaHa Ha cuny Toka 0,25 A. Ilosromy obe mamnsl 6yayT ropers
(maMna a1 KapMaHHOTO GOHAPHKA — HEIOJHBIM HakanoM). ITocsne samens:
40-BarrHO# mamns! Ha 100-BaTTHYIO cHIa TOKa B menu BOo3dpacret 10 0,44 A
H JIamMna a8 KapMaHHOro (oHapuka meperopur. 17.47. P, =P, =1,8 Br,
P,=P, =0,45Br. 17.48. 0,4 A; 6,4 Br. 17.49. Bropoii pesucrop. 17.50. 6 Br,
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12 Br

X—

%9 CL) %9

Puc. 205
12 Br. 17.51. Cm. pmc. 205. 17.52. MomHocTh TOKa B pesucrope RI yBe-

81
JHYNATCE B —— pasa, a B pesucropax R2 u R3 — YMEHBIIHUTCA B ) pasa.

25
16
17.53. MoiHocTs TOKa B Jamme JII yMeHBIIHTCHA B ) pasa, B JlaMIie
9 4
JI2 — yBeJIWYUTCA B 7 Pbasa, a 0615asg MOINHOCTE YMEHBIIHTCH B 3 Pasa.

17.54. 3,6 Br; 1,6 Br; 0,4 Br; 0,4 Br. 17.55. 85 % . Pewenue. 3a Bpe-
M t 2JeKTPHYECKHIl TOK B JABHAraTeNsaX 3JEKTDPOBO3a COBeplIaeT paboTy
A_=Ult; 3a To e BpeM# COBepIIAeTCA NoJIe3Had pabora A = Fs= Fut. CornacHo

A, Fut Fv
onpeznenennio KIIII monygaem 1 = Z -100 % = ULt 100 % = U 100 %.

17.56. 1,75 A. 17.57. 59 %. 17.58. 39 %. 17.59. 41 BmTok. 17.60. 24 mu=s;
8 mun. 17.61. a) 14 mun; 6) 28 mun; B) 42 mun; r) 9 Mun. Pewenue. [Ins
IOBeIeHUS BOABLI [0 KHWIEHHWA eil HY)KHO COODIIUTHE KOJHYECTBO TEIJIOTHI
Q=cm(t —t )= 106 T:x. TIpupaBHMBAasA 9TY BETUYHUHY KOJIAYECTBY TEIJIOTHI,

KOMH
2
BBIJIEJIAIONEMYCH B IEDBOM Pe3HMCTOpe 3a BpeMd t,, mosy4aemM — ¢, = Q, OTKyAa
_oh o
t,=@Q F . AHAJIOTMYHO OIPH BKJIIOY€HHMH TOJBKO BTOPOTO pe3ucropa t, = U
IIpu mocaenoBaTeIbHOM BHKJIOUEHHH PE3HCTOPOB COIPOTHBJIEHHE HarpesaTe-

R
- R _ QRtR,

aa R = R, + R,, nosromy t . Ilpu mapannens-

ToeaT Uz U2
RR,
HOM BKJIIOUEHHH PEe3MCTOPOB COIPOTHBJEHHE HarpesaTessd R“p = R1—+1$_ 2
2
R QRR
mostomy it Q== #— . 17.62. Cwm.
g U UXR,+R,)

puc. 206. Yxasague. IIpu mocaegoBaTesbHOM coe-

IWHEHHHU JIAMI HanpsKeHHe Ha gamme JII Oyzer He- JA1 Ja2
IIOCTATOYHBIM JJIsl TOTO, 4TOOEI OHA CBETHJIA. Puc. 206
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18.20. Cuya Toka yMEeHBIINTCS, HANpsiKeHue yBeamuntes. 18.21. Cuia
TOKA YBEJWYHTCHA, HAOPAKEHHEe YMEHbUIUTCS.

20.23. CranpHas OPYXKUHA M APYTHE CTAJbHBIE NAETAJN YACOB HAMAT-
HUYMBAIOTCA M B3aumMojeHcTBylor aApyr ¢ apyrom. 20.37. Jlo6amumid Ka-
MeHb (MarHuT) IPUTSCABAET JKeJIe30, KAK HEeXXHAA MATh [IPUBJIEKAET CBOHX
JeTed, — TaK OOBACHANIU KHUTANIBI 3TO HasBanme maraura. 20.38. Yka-
3aHHe. BcnoMHHTE, YTO MATHUTHBIE MOJIOCHEI 3eMJIHM HE COBIAZAKT C ee
reorpabudeckuMu noJsiocamu. Kyza Oyiaer mokaselBATh CTPeJKa KOMIA-
ca, IOMeIlleHHasg Ha I0KHOM reorpabuueckom mnosioce? 20.39. MosxuO
IIOZIBECUTE IIOJIOTHO 3a CepelUHy HA HUTH U [IPOBEPUTH, OPHEHTHUPYETCHA JIX OHO
MAarHHTHBIM TOJIEM 3eMJIM; MOXHO TAKIKE PasiOMATh IOJIOTHO HAa J[BE YacTH K
IIPOBEPUTE, €CTh JIM MAarHUTHOE B3aumoaeiicTBue mesxy dactamu. 20.42. Bo Bcex
9TUX YCTPOMCTBAX MCIIOJB3YIOT ajgekTpomMaruur. 20.43. CeBepHBIM IIOJFO-
COM K HaM; CeBePHBIM IOJIocoM OT Hac. 20.45. OTTanKHBAIOTCA, TOCKOIBKY
TOKHM TEKYT II0 HUM B IPOTHBOMOJOXKHBIX HampaBaeHuax. 20.51. Puc. 93, 6.
20.56. Pewrenue. Kax TONBKO B IpY:KUHE MOHAET 3J1eKTPHYECKHAR TOK, cocel-
HHe BHTKHW NPUTAHYTCHA, B Pe3yJbTaTe Uero Mpy:KHHA cokMercsa. Ecau cuia
TOKA JOCTATOYHO BeJIWKAa, HHKHHUH KOHEI OPY;KHMHEI BRIHIET M3 SKUIKOCTH
H Ienb pa3oMKHeTcA. [IpUTAKeHNe BUTKOB MCYE3HET, NPYKUHA PACIPABUT-
cs, 3aMBbIKadA Ilelb, U BeCh IIPOIEeCC IMOBTOPUTCS, T. €. B CHCTEME BO3HHUKHYT
kosebanusa. 20.59. Ykasauume. HaMarHuueHHOCTE — pE3YJILTAT YIOPSIO-
YeHUA MHKDPOCKOMHYECKHX TOKOB B BemjecTsBe. 20.61. Yxasarnue. C momo-
B0 BOJBTMETPA MOYKHO OIIPEJEeJNTh, KAKOH IIPOBOJ CBS3aH C IIOJOMKHUTEIb"
HBIM IOJIOCOM OaTapedKH, a ¢ MOMOII[bI0 MATHHUTHOM CTPEJIKH — KaKOBO Ha-
mpaBJeHWE TOKA B 3TOM IIPOBOJE.

21.20. 3a cuyer mMexaHWdYecKoil aHepruu marHuTa. 21.22. WHAYKHMOH-
HBIH SJIeKTpH‘{eCRHﬁ TOK MOXXeT paCHJIﬂBHTb Hpe,Z[OXpaHPITeJ'II/I H BBIBECTH H3
crpoa npubopsl. 21.23. Konebanusa 3aTyxXaioT BCJAeACTBUE NeHCTBAA MArHHUT-
HOTO IIOJISI HA BOZHHMKAIOIIMI B KOJIBIE HHAVKIMOHHBIA Tok. 21.27. 20 Mmc;
17 mc. 21.36. ITonmxkaer; B 8 pas. 21.37. 720. 21.38. 30 B. 21.39. B me-
TaJJIMYeCKOM KOpPIIyce BOSHHKAaeT MHAYKIIMOHHEIH TOK. Ero BzamMogeicTEHe
C MarduTHBIM IIOJIEM CTPEJKH [PHUBOAUT K OBICTPOMY 3aTyXaHHUIO Kojeba-
gu#A. 21.40. 9ror mpubop HaswiBaerca AederTockonmoMmM. HeoIHOPOZHOCTH
B CTANBHOH OajJKe CO3AAIOT HCKAMEHWS MACHUTHOTO IIOJSA; CJEeIOBATEILHO,
B KaTylIKe IedeKTOCKONA BOZHHMKAET MHIYKIIMOHHEBIH 3JIEKTPHYECKHI TOK.
21.43. MexaHHYecKas 9HePrHus [IOe3/a IPeBPAllaeTCsa B 2JIEKTPHUECKYIO. OTa
JHEeprusdA rocrynaerT OGPETHO B KOHTAKTHYI CeTh U MOMeT OBITH HMCIOJB30-
BaHA ApyruMu syuektpoBoszamu. 21.44. He Bosmukaer. 21.45. He BosHHKa-
er. 21.46. Pewenue. Creayer yuMTHIBATE HHEDPIIMOHHOCTH YEJIOBEUECKOIO
3peHHA, COXPaHAIOUIEr0 3pHUTEJNbHbBIe OIylleHua Ha npora:xeHuu 0,05 ¢ u
6onee. Ilpu yactore 10 I'm MBI 3aMeuanu Obl HENIPHUATHOE M YTOMHUTEIbHOE
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«mogmuruBague» jgamn. Yacrora 50 Iy gocTaTouHa AN TOTO, YTOOBI deso-
BeUeCKHH IJIa3 He 3aMedal H3MEeHeHHN MHTeHCHBHOCTH H3Jy4YeHHA JIaMIl Ha-
xanuBanuda. 21.51. 10 A. 21.52. 11 A.

25.11. U3 o6macTy MOTyTeHN BUAHA YaCTh MCTOYHHUKA cBeTa. 25.15. Hyxuo
HAKJIOHATh naiky. 25.24, Pasmep NOAyTeHH yBeIWYHBAETCA C YyBeIHYe-
HUeM pasMepoB ucrounmka. 25.27. Moxer. Pewenue. Cron6 He orGpacel-
BaeT TeHH, KOIJla COJHIE HAXOAWTCA TOYHO B 3eHHTe (T. €. KOTJa COJHed-
HBIE JIyY¥ BEPTUKAJBHBI). ITO AeHCTBUTEIBHO MOMKeT HablogaTbca BOIM3U
axBaTtopa. 25.28. JlokasaTenbcTBOM IapooOpas3HOH (GopMel 3eMJIH U IpPsA-
MOJHMHEHHOro pacnpocrpasHeHus csera. 25.29. Moxxer. ConHne He ABIAETCA
TOYeYHBIM MCTOUHHKOM cBera. 25.41. Mosxer. Pewenue. IlycTs, Hanpumep,
TeHb oOpasyeTcs Ha CTeHe, [apajUleJbHO KOTOPOH [ABHIKETCA BeJIOCHIIe-
JIHCT, 3 UCTOYHUK CBETA JABHUXKETCHA OBICTDEee BEJOCHIEAMCTA M B TOM ’Ke Ha-
npasnernu. 25.42. O tom, uro BeHepa He HM3IydaeT «COGCTBEHHBIN» CBET,
a oTpa)caer coJHedHbIH cBeT. 25.47. Pewenue. Bricora TpyGel (puc. 207)

AB-EF _ 1,5-30
BF 2
25.50. 1 m. 25.51. He Gosee 9 cm.

DE =

= 22,5 (m). 25.48. 1,5 m. 25.49. Ponaps.

Al
"

Puc. 207

26.23. 60 cm. 26.24. 90°. 26.31. O kameinocKome; Ha OTPAYKEHUH CBETA.
26.39. 30°. 26.50. [Moposkka mpeacTaBisgeT co0O# COBOKYIHOCTH OOJIBIIO-
ro umcna waodpaxkenuit JIyHBI B BOJHUCTON HOBepXHOCTH Boxel. Ha wupe-
aJbHO TJIAJKOW HOBEDXHOCTH HOPOMKKH HET, eCTh TOJBKO OJHO H3obpake-
mue Jlymel, 26.52, Ilog yrimom 45° k miockoctm crona. 26.55. Ha 180°.
26.57. Pewenue. OTpasKeHHBIH JIVY AOJKeH ObIThH BEPTHKAILHEIM (puc. 208).

Puc. 208
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Yros Mexkay NafaroliiM B OTPayKEeHHBIM (BePTHKAALHLIM) TydamMu paseH 100°.
CorylacHO 3aKOHY OTpasKeHHs CBeTa IEPIeHIUKYIAD K ILIOCKOCTH 3epKaJa Je-
JIAT 9TOT YyroJl Ha /iBa OAMHAKOBHIX yria (mo 50°). UrTak, aTOT NepueHaAKyJIap
obpaayeT yrox 50° ¢ BepTHKANBHBIM JIy40oM H yros 40° ¢ rOpH3OHTAIBHON IJ10-
cxocTsio. IlnockocTs ke 3epkana o6pasyet yrou 50° ¢ ropusoaTom. 26.58. 30°.
26.63. Pewenue. Cm. puc. 209, Ha KoTOpOM A, — H300paKeHHe TOYKH A B

BEePTHKAJIBHOM 3epKaje, a B, — m3obpaskeHne TOUKH B B ropM30HTAJIBHOM.
A, A
LS
~
B
N
«B,
Puc. 209

26.64. 3 usobpaxxenus. Pewenue. Beiencrsue orpaskeHus cBeTa 0T sepkajna I
BO3HHKaeT u3obpakeHue A, a BCIe/ICTBUE OTPAXKEHHA OT 3epKana 2 — H30-
Opaxenne A, (puc. 210). HexoTopele e Jy4H, OTPasHBIIACH CHAYANA OT
3epkaJyia I, oTpakaioTes 3areM u oT 3epkasa 2. Ilocie mepBoro oTpasKeHus

Al

»-he

b H

A3 A2
Puc. 210

Oy9OK 9TUX JIydYel Kak Obl «MCXOAMT» M3 TOYKH A, (B 9TOH TOUKe IepeceKa-
I0TCA IPOMOJMKEHHA Jiydeil). 3HaYUT, MOCJTe BTOPOTO OTPAYKEHHUA MOABHTCHA
eie MHUMOe H300paxkeHne A, ToukH A, B 3epkaye 2. MzobpaskeHne TOUKH
A, B seprase I TOoke momajaer B TOUKY A,. Bonee mByx oTpaxeHmit He mc-
NBITHIBAET HU OJMH JIy4Y; CJeJOBaTeJbHO, APYIHX M300pakeHHH HeT (TOYKa
A, He MOYKeT OTPa3UThCA HU OT OJHOTO M3 3epKajJ — 1A 000MX 3epKaj oHa
HaXORUTCA B «3asepraybe»). 26.69. a) Yroan mexay sepranamu 90°; 6) yroxa
Mexkay sepxaysamu 120°; B ofomx ciaydasix TOYKA AOJIKHA HAXOJUTHCS HA
PaBHBIX PACCTOAHHAX 0T 00omx 3eprai. 26.70. [Tox yriom 60° npyr x apyry.

27.13. Jlygu cBeTa, OTpa)KeHHBIE OT JIOXKKH, IPEJOMISITCS IIPH BBIXO-
e B Bo3ayx. 27.14. Cer, majlalouuii Ha BOAY, OTPAKAETCH OT IOBEPXHOCTH
He IOJIHOCTBIO. HacTh cBeTa, NMPeJIOMISAACh HA IPAHUALE «BO3AYX — BOAA»,
yxomauTr B Bogy. 27.15. 70°. 27.16. 40°. 27.19. Yrou, oL KOTOPBIM CBETO-
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A

Puc. 211

BBl JY4YH OT IPEAMETOB MAJAIOT HA I'DAHHUIY «BOLA — BO3AYX», IIOCTOSH-
HO HM3MeHseTcsA. BelefcTBHe 3TOrO MeHseTCs W yros mpeiaomieHuda. IToas-
ToMy HabGJIOAATE b, BHAMT OpeAMeTHl B Boje Kojedumwomumucd. 27.20. 40°,
27.21. 3epkayio uau npusma. 27.22. Pewenue. Ha puc. 211 noxasaH xox Jy-
qeil, HAYINUX U8 TOYKH A Ha AHe. M3 PHCYHKA BHIHO, 4TO M300pakeHue A,
TOYKH A pacmoJioskeHo GJHxe K MoBepXHOCTH Boabl. 27.26. 45°. 27.31. Pewe-
Hue. CBeT, OpPOXOJA Yepe3 CTEKJO, HCIOBITHIBAET IPEJIOMJIEHHE [IBasKJIbI.
IlycTs yron mageHEUs NPH BXOJE JIyda M3 BO3AyXa B CTEKJIO PaBeH (, a YroJ
npesnomienus P (pue. 212). ITockoapKy IUIOCKHE IOBEPXHOCTH CTeKJa Ia-
paJlleNbHEl, YroJ OaJeHHs OPH BBEIXOJAE JIyda M3 CTeKJa B BO3AYX paBeH

Puc. 212

YIUIy IpeJOMJIEHH: [3 mpH BXOZe Jy4da M3 BO3Zlyxa B cTekno. Iloaromy mpu
BBIXOJIe M3 CTEKJIa B BO3AYX YroJ IpeJOMJIeHUSA paBeH 0. Tax Kak manaio-
MU JIyd B Jy4, OPOIIEAINHA CKBO3b CTEKJIO, 00pas3yioT OZWHAaKOBBIE YIJIBI
C mapajleIbHBIMH IMOBEPXHOCTAMH, 9TH JY4IH napasinenbHsl. CienoBaTesb-
HO, JIy4, OIPOIIEAINHI CKBO3b CTEKJIO, Heé H3MEeHseT HalpaBJIeHUA, OJHAKO OH
cvermaercda. 27.33. Her. Peuerue. Bosnyx He Bcerjga MOMKHO CUHUTATH OXHO-
poxaemM. Ecsm cocepHMe coM BO3AyXa HMMEIOT PasJHYHYI0 ILIOTHOCTH, TO IIPH
nepexoje U3 OXHOIO CJIOSA B APYTOM HAIPABJIECHHE CBETOBBIX JIy4el M3MeHAEeTCH.
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HaveneHHe IUIOTHOCTH IPOMCXO/WT IJIABHO, TO3TOMY CBETOBEIE VUK H3MEHAIOT
HATIDABJIEHWE TaK)Ke IJIABHO: JYyYH HUCKDHBJIAKTCH. JTO SBJIEHHE HA3bIBAIOT
pedpaxmueii. Hanpumep, n3MeHUMBEIE KOHTYDHI IPeAMETOB, HAXOIALTHXCSH
IO APYIYIO CTOPOHY KOCTDPAa, 00bACHAIOTCA pedpaKireil cBeTa B BOCXOLAIINX
[IOTOKaX Temnoro Bosayxa. 27.34. PeuweHnue. Bo3yX B IYCTbIHE HATDEBaeT-
cA AHEM, NoJIyYyas TEeIJIO B OCHOBHOM OT ropsdero IeckKa; I0dTOMY HHXKHHE
CJIOM BO3/IyXa WMHOTJA OKA3BIBAIOTCH CAMBIMH TeILIbIMH. TOrZa OHH HMEKT
MEHBIIYIO IJIOTHOCTh, YeM JeKallyue HaJ HUMH CJIOH, a BCJIEJCTBHE 3TOTO U
MEeHBIIUH NOKAa3aTeNb IpeIoMIeHUs. OTpaskeHHBIH KaKUM-TH00 IpeiMeToM
COJIHEYHBIH CBeT MOXKeT HCIBITaTh B TaKOH aTmMocdepe HACTONBLKO GOJBIIOE
HCKDHBJIEHHE, YTO BTO IPHBEJAeT K IOJHOMY OTDa’KE€HHK) OT CJIOA TEIJIOro
BO3MyXa y MOBEPXHOCTH 3eMau (puc. 213): BOSHHKHET MJLIIO3HsA, GYATO CBET
OTPaKaeTcs OT 3ePKaJbHOH NMOBEPXHOCTH. JTY «IIOBEPXHOCTL» M INPUHUMA-

Puc. 213

10T 3a MMOBEPXHOCTh BooeMa. AHAJIOTHYHBIA ad@deKT BO3HMKAeT HHOTJAAa U Ha
CHJIBHO HAarpeToi CoJIHIeM achalbTOBOH opore: BOAUTENb BHIHT BIIEPeIH
«JIY?KH», B KOTOPBIX OTpaskaercsi roanyboe Hebo.

28.11. Ha paccrosiau, Gonbirem okycroro. 28.15. Touka, pasMenieHEAA
B (pOKycCe NMH3EI, He JaeT H300parkeHns, TaK KaK IOCJe IpeJoMIe U B JUH-
3e JIydH HAYT IapajieabHo. MHOrga rosopar, uto uzobpaskeHne TaKoi ToOU-
KH HaxoauTcsa 6eckoHeuHo ganeko. 28.20. Cobuparmmas; 20 cm. 28.21. Pac-
cemBawmad; —25 cMm. 28.24. Kamenbku BoAbl, OCTaBIIMWECH IIOCTe IIOJH-
Ba Ha JIHCTBAX pacTeHHH (puc. 214), peiicTBYIOT Kak coOOHpAOIHe JHH3bI

Puc. 214
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M MOryT jJaxke «paboTaTb» Kak 3a)kurareibHble crekaa. 28.25. Jluuser 2,
4 u 6. 28.27. JleiicTBUTENbHOE, lIepeBepHYTOe, YMeHbmeHHoe. 28.28. Ilei-
CTBHATEJbHOE, TlepeBepHyToe, yBenuueHHoe. 28.29. Muumoe, mpamoe, yBe-
guuenHoe. 28.34. Pewenue. JleficTBHTeNbHBIE H300paskKeHHA IIPeMETOB
MOKeT [IaBaTh TOJBKO coOmpaloigas JuH3a. YTo6bl m300parkeHue OB1IO
yBeJIMUYEeHHEIM, OHO JOJIKHO OBITH OT JIMHSEI JajbIlle, YeM caM IpeaMeT.
Imsa aroro paccrosiupe d OT OpeaMeTa A0 JHH3BI JOJMKHO YHOBIETBOPATH

yenosuto F < d < 2F (pme. 215). 28.38. % . 28.39. 15 cm. 28.40. Hapmo

N
N r ¥
2F F
; -
Puc. 215

C IIOMOIIBIO JIMH3LI Ha JucTe OyMaru OOJYYHNTH YeTKOoe H300parkeHHe yjaa-
neHHOro npeamera (Hanpumep, Conrna). Paccrogane Medxay JTUH30M M 9Kpa-
HOM OyAeT paBHO (OKYCHOMY PACCTOSHHIO JHUH3EI. 28.43. [la (M3 1bJa MOIKHO
HM3TOTOBHTL cobmparomyio muH3y). 28.44. Pewenue. JInH3a ¢ BEIDYKJIBIMUA IIO-
BEPXHOCTAMH OyJeT pacCeHBarOIeli, ec/iH Y Hee TOHKHEe MpOo3pavyHble CTeHKH,
BHYTPH — BO3IYX, & HAXOAMTCS 3TA JHH3a B BoAe. I[[pH TAKUX YCIOBUAX JIMH-
3a C BOTHYTBIMH IOBepPXHOCTAMH Oyzaer cobuparomeii. 28.45. Ilpegmer mon-
JKeH HaXORHUThCA MEeXAY JHH30M U ee oxkycoMm. Bugers u dororpadupoBaTs
n3obpa)keHHe MOXKHO; TIOIYYHUTH Ha sKpaHe — Heabsd. 28.46. Msmenwurcs
TOJBKO SPKOCTb u3obpaxenus. 28.47. Ecau paccrosHue MeKAy IIpeIMeTOM
u auHs3o# Mensbire 10 cv; marmeiM. 28.50. 50 cm. 28.56. 6 cm. 28.57. 60 cMm.
28.58. —10 cm. 28.59. O6a paccrosHHSA JO/DKHBI OBITH paBHBL 80 cM.
28.62. Bropoe n3obpaskenune B 4 pasza mensbie; 16 cm. 28.63. 1,5 cm. 28.64. Pe-
wenue. Ka>xaa MOIOBHHKA JMH3EI JaeT CBoe H3o0parkeHHWe cBeTAIeiica TO4-
K (mpaBzxa, B 2 pa3a MeHee APKoe, YeM IeJsias JinH3a). [loaToMy TIpu caBHUTe
BepXHeH MOJIOBHHKY M300paKeHHe «Pa3[BOUTCA»: HUMKHAA IIOJOBHHKA Oyjer
naBaThb Hsoﬁpamemae Ha MIpexHeM MecTe, a BepXHAA — HeCKOJBKO BBIIIe.
28.65. Yxasauue. Hafizure cHayaia IJIOCKOCTE JHUH3EI (puc. 216).

Puc. 216
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Puc. 217

29.22. Pacnosoxxenwue rias saiina (puc. 217) ofecrneunBaer eMy Mak-
CHMMaJIbHO BO3MOXXHEIH 0030p, HO He IMO3BOJIAET BHUIETH IPEAMETHl, HaXO0AA-
muecdA NpAMO nepes HAM. [[J1d Toro 4TobBl pasriadgeTs sTH IPeJMeThl, 3adll
JOJI}KeH IOBEPHYTH I'OJIOBY — «CKOCHUTE». 29.24. Pewenue. B oboux ciayuasx
00BEKTHB JleHCcTBYeT Kak cobuparomias Juasa. OJHAKO B IPOEKIIMOHHOM aIl-
mapaTe 06'beKT IIOMEeNIIaoT Y4yTh AAJblle (POKAJIBHOHN ILIOCKOCTH OOBEKTHBA,
U Ha yAAJeHHOM 3KpaHe HNOJIy4aloT JeHCTBHTEIbHOE yBelIHUeHHOoe H300parke-
"He npeaMeta. IIpu dororpadmpoBasru npeamer OOEIYHO HAXOAUTCS HA pac-
CTOAHHH, GosIbIIEeM ABOHHOTO GOKYCHOrO paccTossHUA 00 beKTHBA. [ToaToMy Ha
(oTonNIEHKEe HIH CBETOYYBCTBUTEJIBHOM 3JI€MEHTE MOJIYHaT e ACTBATEIbHOE
yMeHbIIIeHHOe u3obparkenue. 29.26. 0,5 M; nanbHOo30pKOCTE. 29.36. Pewenue.
Y raxux (oroannapaToB KOpoTKO(hOKYCHBIE 00BeKTHBEI (POKYCHOE paccTos-
HUE He Goyee 3 cM), a ILUIEHKA PACIOJIOKeHA B (DOKAJbHOH ILIOCKOCTH 00'BeK-
THBAa, [103TOMY OpH GororpadupoBaHUN YAaTeHHBIX 06’beKTOB H300parkeHue
OKa3bIBaeTCsaA KaK pa3 Ha IIJIEHKe. Ecan paccTosiHue 1m0 o0BeKTa He MeHee
1,5 M, oHO OyZeT B HECKOJBLKO AECATKOB pa3 IMpeBbIMAaTh QOKYCHOE paccTos-
HUe O0BeKTHBa, IMO03TOMY HM300pakeHHe OyAeT yAaleHO OT (DOKANBHOH TIO-
CKOCTH OY€HBb MaJIO A Pa3MEITOCTE H300parkeHUA HA INIEHKe TojKe OyaeT Masa.
29.37. NancHoszopkocTh. 29.38. Ouens manbHO30pDKHM. YkKasaHme. Ilpe-
JIOMJICHME Ha IDaHUIle «BOAA — POrOBUIlA IJasa» HAMHOTO caabee, 4eM Ha
rpaEulle «BO3AyX — poroBuiar. 29.39. Baumsopykocrs. 29.40. Pewenue.
YTo0BI YeJIOBEK CTAJ HEBHAMMBIM, BCE TKAHU €ro TeJja HOJXKHEBI He 0TPAXaTh
A He IIPeJIOMJIATH CBeT. OI[H&ICO eCJIM XpyCTaJIhuK rjas3a He ﬁyne’r IpeJOMJIATH
CBeT, OH He CMOXKeT (OKYCUPOBATH [OMAJAIOINNE B TJIa3 JIYUM HA CeTYATKE.
A ecnm GBI 1aiKe XPYCTATHK IPEJOMJIAN CBeT (K cTal GbI TO3TOMY BHIAMMBIM),
nsobpaskeHne Ha ceTyaTKe TPYAHO ObLIO OBl PA3IMYNTEL H3-3a CBETA, [10Iaja-
IOIIero Ha ceT4aTKy He 4epe3 3pa4dy0K, a CO BCeX CTOPOH, CKBO3b Ipo3pavHyo
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Puc. 218

yepenHy0 Kopobky. M HaxoHell, HeBUAMMAA CEeTYATKA He MOXKET IOIVIOIIaTh
cBeT, a 3HAYMT, U300pasKeHHe Ha ceTUaTKe He CMOXKeT OBbITh «[IPOYHUTAHO»
mosroM. Takum o6pazoM, «HACTOSI[HI» HEBUAMMKA A0JKEeH OBITh CIIeIIbIM.
29.41. B ciyuae 6. YxasaHue. Jlerue pasjMuuTh Te OyKBbI, KOTOPbIE BH]-
HEI T0f GOJBIIUM YIJIOM 3peHHsA ¢ (puc. 218), HOCKOJBKY OPH yBeJIHYEHUH
yIila 3peHHA yBeIWdyHBaeTca W maobpakenuwe Ha cerdaTxe. 29.42. 3 cm. Pe-
wenue. Paccroanue d BoO MHOrO pas IpeBblniaeT (POKyCHOE paccTodHHe 00b-
extusa (d = 60F). JIyun, nonazaomue B 00'beKTHB OT yJaJeHHOro IpeaMera,
NPaKTHYEeCKH MapajielbHBl. 1103TOMYy MOXKHO CYHTaTh, YTO H300pakeHue
HAXOAuUTCA B GOKAJNBbHOH ILIOCKOCTH. PaccMaTpuBas XO Jyda, OPOXOASAIIE-
ro yepes ONTHUYECKHI IEHTD JHH3BI, U HCIOJbL3YHA NMOZ0OHMe TPeyroabHUKOB

(puc. 219), moryuaem L:—=§ , oTKyaa H = % 29.43. 1 cm; He Gosee ueMm

Ha 2 Mc. YKas3aHue. Beruncanure cHauala, Ha KaKoe PACCTOAHHE JOJIKEH

A

Puc. 219

IIepeMeCTUTLCA BEJOCHIIEAUCT, YTOOBI ero M3odparkeHWe Ha IJEeHKe Iepe-
mectuiochk Ha 0,1 mMm. 29.44. Pewenue. IIpubnusxaa npeaMer K IIasy, MBI
yBeJIMYHBAEM YroJ, IOof KOTOPBIM BuUAeH mpeamer (cm. 3azady 29.41). Ox-
HAKO NPH 3TOM [Jisi CO3JaHUSA YETKOro M300parkeHMs Ha ceTyaTKe Tpeby-
eTcsa Bce OOubmIad mebopMamus XpycTaJuKa. A HOCKOIbKY XPYCTAIHK He
MoxeT Ae)OpMHPOBATHCSA CJIMIIKOM CHJILHO, W300pa’keHHe OYeHb OJU3KO
PAacIoJIOKeHHOro mpeaMera GygeT HedeTKMM. Ecay ke ¢ IOMOIIBIO MajleHb-
KOT'0 OTBEPCTHA YMEHLIIUTL IIMPHUHY IIONAAAIOIero B IJIad CBeTOBOro MydKa,
u3obpaxkenne craHer Goiee yeTKHM (xoTsa M MeHee spkum). 29.45. 600 m.
29.46. 0,25 x 0,25 MmM.
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Puc. 220

30.13. OrpaxxaioT CBeT OAHOTO («CBOEro») I(BeTa, CBeT APYTMX IIBETOB
nornonfaior. 30.15. 3eleHBl IBET JHUCTHAM DACTEHWIA NTPUAAET XJIOPOGMHUILI.
X10poGHILI TOrIOMaeT IPEeMMYINEeCTBeHHO KPacHbIe W CHHUE JydYd. B pesyis-
TaTe OTPAYKEHHBIH OT JIMCTA PACTEHHA «OCTATOK» COJHEYHOIO CIEKTpa MHpPH-
obperaer 3eyneHyio okpacky (puc. 220). 30.17. Yepes xpacuoe. 30.18. Her.
30.19. Pewenue. Ilpu HAGIIONEHNU IPO3PAYHOTO TEJIA «HA IIPOCBET» — OT TOTO,
KaKue IBeTHble JYUYX JIy4Ille BCero IPOIYCKAeT 3TO TeJO; NpH HabJIIOJeHUHA B
OTpasKeHHOM CBeTe (Jalle BCero MMEHHO TaK W NMPOMCXOAUT) — OT TOT0, KaKHe
IBeTHBIE JIYYH JIyYllle OTPa:KaloTCA OT IOBEPXHOCTH Tena. LlBer, mosryyaemsbrii
TPU «BBIYMTAHUHA» HEKOTOPOTO IIBeTa M3 (eJoro, HA3LIBAIOT JOIOJHHUTEILHBIM
K aToMy nBery. Tak, JOMOJHHUTENLHEIME APYT K APYTY ABIAIOTCA KPACHBIA 7
seseHsri nBera. 30.20. IIpupona kasanack ObI ABYXIIBETHOH — KpacHO-4epHOIL.
30.21. KpacHele Jyunm MeHbIlle BCErO pacceMBaioTcsi B aTMocdepe. IloaTomy
KpacHBII CHTHaJ BHAEH ¢ Ooiabmiero paccrosuus. 30.23. Ilpm oceemeHuu Ge-
JIBIM CBETOM CHHAA OyMara oTpaskaeT CHHIOKI YacTh CIIEKTPA, IIOrJION[Asa OCTAh-
Hble; CHHEe CTeKJIO NPONYCKAaeT CHHHWI CBeT, MOTJIOIIAs OCTAJIbHBIE; BO3AYX
pacceMBaeT CHHIOI YacTh CIeKTpa conHeyHoro csera. 30.27. Pewenue. Uany-
YeHWH Ceporo MJIM YepHOTrO IBeTa B mpupoje HeT. Takue IBeTa OOBLACHAIOTCH
PasIMYUAMHE B OTPaKeHHH cBeTa. ECJIH Tes0 OCBEIeHO COJHEYHBIM HM3IyYeHH-
€M, TO OHO Kaykercsi: 1) GeJbIM — IpPH [OYTH [OJHOM OTDPasKeHUH 3TOTrO H3-
Jy4eHNd; 2) YepHEIM — IIPH IIOIVIOIEHUH JTOrO M3JIYYeHHH; 3) CepeIM — IIpH
YACTHYHOM OTPaXkeHWH NAaJalollero cBeTa (IPpH 9TOM BCe I[BETHLIE JIYUH COJ-
HEYHOT'O CIEeKTpa JOJKHBI OTPa’KaThCs MPUMEPHO OAMHAKOBO, MHAYe MOBEpX-
HOCTh BOCIIpHHHMAaeTCs Kak IBerTHas). 30.28. YenoBek BHAMT KpacHEBIA CBeT.
30.31. YesoBeKk MOKeT pasauyaTh [BETA JIMIIbL IPH JOCTATOYHO OOJBIION HMH-
TEHCUBHOCTH CBETA.

31.10. TIpm oTpaskeHHMH OT BEPTHKAJBLHOTO 3€PKAJa «IpaBoe» H «Je-
BOe» MEHSIIOTCA MecTaMH. B AByX sepKajiax BBl YBHAWTE TPH H300parKeHHs:
Ba «OOBIYHBIX», TJie «JIeBOe» M «IIpPaBOe» IIOMEHSJIHCh MECTAMH, a MEKIY
HUMH — TpeThe H300pa’keHHe, B KOTOPOM «JIEBOE» H «IIPaBOe» HEe MEeHS0T-
cA MecTaM#. IT0 H300pakeHHe MOJYYHIOCh B Pe3yJbTaTe ABYX OTPaKeHH,
TAaK 4YTO HA CAMOM JieJie «IIPaBoe» M «JIEBOEe» MEHSJIUCh MECTAMHM IBAMKIbI.
31.16. KpacHas mieHKa BBICTYNIAeT B POJiM (DUJIBTPA: OHA NPONYCKAaeT K Ha-
IIMM IJIa3aM TOJIBKO KPACHBIH CBET M MOIJIOIIAeT Bee ocTanbHble. [1o aToil xe
npuYuHe QUIBTD OIpeAesIeHHOTO I[BETa, IIOCTABJIEHHELIN mepes GhOHAPHKOM,
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3a/IepAKUBAET BCE IBETA CIEKTPa, KpoMe cBoero cobereennoro. Iloaromy myu
donapuka Gyzer umers nser puabrpa. 31.19. Boxa paszenser KpacKH, Ko-
TOPbIe PACTBOPSIOTCS C PAasHOM CKOpPOCTHIO. Tak MOMKHO pasandyaTh (Joma-
CTephl, coJep:Kaline ofHy WJIKM HecKoabKo Kpacok. 31.20. Bozxa, sabenennas
MOJIOKOM, [IO-PABHOMY PACCEMBAET JIYYH PASTHUIHELIX I[BETOB CIEKTPa, TaK e
Kak armMocdepa mo-pasHOMY DACCeUBaEeT COJHEUHbIe JYYH.



MpunoxeHune

OCHOBHbIE ®OPMY bl
KYPCA ®U3NKUN 8 KNTACCA

1.
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KosmdecTBO TemIOTHI, KOTOPOE TEJIO Maccoif m mosydaeT Ipu
HarpeBaHUMN:

Q@=cm(t_-t),

rae ¢ — yJaeJbHaAdA TEeNJIOEMKOCTEL BellecTBa, tn H tx — COOTBET-
CTBEHHO HavYaJbHasA M KOHeYHasd TeMIleparypa TeJja.

KomugecTBo TEILJIOTBI, KOTOpO€ TeJI0O OTHaeT IIPpH oXJiaxKJae-
HHUH:

Q@=cm(t —t).

IIpu moJIHOM CropaHWH TOILIMBA MACCOH m BBIAENAETCA KOJH-
YeCTBO TenJIOThI

Q =gqm,
roe q — VAeJIbHadA TeIlljioTa cropaHna TOIIJIABA.

Jis niaBjleHUs KPUCTA/UIMYECKOTO Tejla MAacCoH m IIpU TeM-
neparype IJIaBJIeHUA HEOOXOAUMO KOJMUYECTBO TEIJIOTHI

Q = Am,

rae A — yAeiabHas TeIUIOTA IUIABJIEHHWS BelmecTBa. Korpga mpo-
MCXOJUT KPUCTANIM3ANUSA XKUAKOCTH, BEIJENSETCH TAKOe Ke
KOJIMYEeCTBO TEILIOTHI.

KommuecTBo Temnorsi, HeOGXoAMMOe AJIg TOr0, 4TOOLI IIpeBpa-
THTh *KHJKOCTh Maccoil m B Iap OpH IOCTOSHHOM TeMmIiepaType:

Q =Lm,

rae L — ynenbHasA Temsota mapooOpasoBaHmsa. Korga mpoue-
XOJUT KOHJEHCAIUs Napa IIPU IIOCTOSHHOU TeMIlepaType, Bbl-
JeJIAeTCA TaK0e YKe KOJWUYeCTBO TelJIOThI.



KoaddunuedT noJIe3HOro AeiACTBHA TEIJIOBOrO JBUTATeNd:
n= %& - 100%,

rie A, — mosnesHas paGora ABHTaTeNs, @ — KOIMYECTBO Tell-
JIOTBI, BBIIEJIUBINEECH IPU CTOPDAHHH TOILJIMBA.

Cuna B3amMOJefCTBUA ABYX TOYEYHBIX 3apANOB ¢, H ¢,!

r

rge r — pacCTOdHHE MeX Ay 3apadjaMH.

3akoH OmMma:

rae I — cuia TOKa B IIPOBOJHHKE, U — HanpsAKeHHe Ha IpO-
BOJHHMKe, R — COmpOTHBIEeHHE IPOBOZHHUKA.

3aBHCHMOCTh CONPOTUBJIEHUS OT PA3MEPOB IIPOBOJA:

!
B e,
Ps

rae p — yAeJbHOEe CONPOTHBJIEHNE Marepuasa, | u S — cooTBeT-
CTBEHHO JUIMHA ¥ ILIOIIAAL IIOIIEPeYHOT0 CeYeHUdA IIPOBoJa.

10. O61miee COMPOTHUBIIEHHE IIPH ITOCJETOBATEJIHBHOM COeJWHEHHH

IIPOBOAHHUKOB:

R=R +R,+ ..

11.O6niee cOMPOTHBIIEHHE IPH NAPAJJIEJIBHOM COEJUHEHHH MpOo-

BOJHUKOB:

+ + see

ir_1,1
R R R,
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12. KoH4eCTBO TEIIOTHI, KOTOPOE BHINEIAETCA B IPOBOLHHUKE 3a

BpeMs t:
Q = I’Rt.
13. PaGora Toka:
A = UlIt.
14. MomHOCTE TOKA:
P =UlI.

15. ®opmysia TOHKON JTHUHSBL:

1 1 1

— + — "

d f F

rae d — paccTOSHME OT IIpeAMeTa N0 JWH3BI, [ — paccros-

HUE OT JIMH3BI A0 u3obpamkeHus, F — (POKyCHOe pacCTOSHUE
JIMH3BI.
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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




