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IIpeaucnosue

IIpeanaraeMoe NNaHAPOBaHHE PACCUNATAHO Ha 2 Yaca ¢uau-
KH# B Hefiemo. B HeM NpeACTABNEHE BCe 3JIEMEHThI YPOKa, COOT-
BETCTBYIOILOME €ro LeJIAM U cofepxanuio. Ko BceM TemaMm Kyp-
Cca UMEIOTCH TEKCTH KOHTPOJLHBEIX paGoT (B AByX BapmaHrax,
C OTBeTaMH).

B moco6uH HCIIONL3YeTCA ABOHEAA HyMepanus ypOKOB:
mepBas nudpa COOTBETCTBYET NOPAJKOBOMY HOMEDY YpOKa,
BTOpas undpa — AHOMEpY ypoKa B AaHHOH Teme,

ABTOpH counM menecooOpasHHIM 2 gaca pe3epBHOr0 Bpe-
MEHH, NMPeXyCMOTPEHHOIO NpOrpaMMoit, JOGABUTE HA Hayue-
HHE TeMBl «JIeKTpPUYecKHe ABNeRusas. KpoMe Toro, Ha mayue-
HHe TeMKEl « TemsoBrIe ARNEHUA» B MOocoOHY OTBeIeHO 25 1acoB
BmecTo 26, 3a cuer uero Ha mociaegHeM, 68-M ypoke MOXKHO
MMPOBECTH AaHANMHUI KOHTpPoALHOU pabormr Nk 7, pabGory uan
AONYINEHHRIMUY B Hel#t omMOKANH B HOBTODHMTH HEKOTOPLIE
BOIPOCH Kypca ¢usuku 8 wnacca. Ecim ke mo RaxkuM-nu6o
NpUYHHAM HA H3yd9eHMe Kypca PaKkTWIeCcKH OCTaeTCsl MeHbIIe
ROJIOKEeHHKX 68 ypokoB, To HeOGXOAUMYIO DKOHOMMIO BpeMe-
HH ¢ HAUMEHBIIMM YyLIepOOM ANA 3HAHMN yYaIqUXCR MOXKHO
MOJYYUTh 3a CIeT OOBeAHHEHN S, HANPpUMED, ypokos 1/1 u 2/2;
5/5,6/6u 7/7.

K xanaoMy ypoKy npepjiaraeTcs onpesesieHuoe Iucio 3a-
a4 ANA 3aKpenJieHNS 1 oTPaGoTKA HOBOI'O MaTepuasa (a B He-
KOTOPHIX CJIy4asAX — s IOBTOPEHHSA DaHee HM3YYEHHOTOo).
Tlon6upas 3ajaum ANA KIACCHON ¥ goMaInHel paboThl, aBTOPRI
CTPEMUJIMCH K TOMY, YTOGH B KJacce B NIEPBYIO 0YEPEAD OTpA-
6aTLIBANNCEH 3aA48YH TEX THIOB, KOTOPHE OyAyT 3aXaHKI HA AOM
M BKJIIOYEHH B KOHTPOJIbHLIE paboTnl. YpOReHE CI0KHOCTH 3a-
a4y COOTBETCTBYET YDOBHIO, 3aXaHROMY 00A3ATEILHRIM MUHHK-
MYMOM COREP>KAHMA OCHOBHOTO obmiero o6pasoBaHUA ¥ yued-
HUKOM Puaukn 1A 8 knacca A. B. Ilepumkuna. B To 3xe Bpe-
M#A BO MHOTMX CJOYYAfIX B NOCOOHH NpeAnaraioTcs 3afa4yu Jas
yJammxcs, OposBASIOMMUX COOCOBHOCTH M MHTEpec K uayye-
HUIO PHU3MKH. ITO HO3BOJHT YUHTONIO Peann3oBaTh guddepeH-
LMPOBaHHOE O0yUeHHe.

Tam, rae 310 Heo6XOAWMO, AAIOTCH MOAPOOGHKIE MeTomUde-
CKYie PeKOMEH/AINH N0 DOCTAHOBKE M WHTEpIPeTAIMUY AeMOH-
CTPRUUOHHKIX ONWTOB (Hanpumep, ypok 28/2), mo perueHUI0
3afad (B BUJAe MOACHEHUI K PeILIeHWI0, YKA3aHHN HA AHAJO-
TUYHEIE DelIeHHEIE 3aJ84M, KOTOPHE MOrJIM ObI MOCAY>KMTHb
006pa3naMu NpH BRITOMHEHMH ZOMAIIHErO 3ANAHMA, K T. I.).
B KOHLE TEM MMEIOTCSA KPOCCBODAKI AN OBTOPEHHSA M PACIIH-
PEHNA 3HAHWHA yYamuxcs B yBiexarensHoil dopMme.



- Tema 1
TennoBnle ABICHUA (25 v)

¥Ypok 1/1

Tennosoe gruxkenue. Temneparypa -

OcHnoBHO# MaTepnall. IIpHMeph! TeNNIOBHIX sBIeHUI.
ITorATHe TeIIOBOro ABUXeHUA. IIoBTOpEHHE: CTPOEHUEe
BeIecTBa, MOJEKYJbl, JBMIKEHNE MOJIEKY ], CBA3b MEeX-
JY CKOPOCTBIO JBM>KEHUA MOJIEKYJ ¥ TeMIIeparypon Telu.
JBrXeHNe MOJIEKYJI B TBEPALIX TeNaX, XMXUJKOCTAX U ra-
3ax.

Jdemoncrpanuu. 1. JIBuskeHe MOJeKyJ (MOAeNb Xa-
OTHYECKOro IBM)KeHHA MoJekyna). 2. ['opernme cBeun
(na1aBlieHHe H OTBepAeBaHME BOCKA).

Pewrenne 3anau

JI1. Ne 915—917 [708—705]2.

Ha gowm. § 1, oTBeTUTH Ha BONpocH mociie naparpada.

Ypox 2/2
BHyTpenuan osneprusa

OcHoBHOIt MaTepuall. MexaHnyeckass SHeprus Teja
(noTeHuVanbHAA U KWHeTUueckasn). [IpeBpaumenve Me-
XaHWYeCKo# dHeprum B Apyryio ¢opmy sHepruu. Buyr-
pEHHAA SHEeDPrUdA TeJia. 3aBHCHMOCTh BHYTPeHHell oHep-
MU OT TeMIepaTyphl Tela, ArPEeTaTHOTO COCTOAHUSA Be-
LHIECTBA U CTeNleHH JedopManuy Tena.

‘Jemoncrpanuu. 1. Kone6anus rpysa Ha HUTH ¥ FDy3a
Ha npyxmnHe. 2. [lepexox NOoTeHIIMANBHON SHEPTUH B KH-

! Byksoit «JI» ob6oanauena kuura: JIyxawux B. H., Hsano-
sa E. B. C6opHuK 3aza4 no pusnke ans 7—9 ra. o6meobpasoBa-
TeNbHLIX yupexkaeHuit. 13-e uag. M.: [Ipocremenne, 2000.

2 B kBagpaTHBIX CKOOKax NpUBEReHEl HOMepa no kaure: Jyrxa-
wux B. H. C6opHuk 3agau no ¢puauke: YueGHoe nocobue ansA yda-
muxca 7—8 k. obieobpasoBaTenbHBIX yupexxaeHuil. 8-e (9-e,
10-e) nax. M.: IIpocsemenne, 1996 (1997, 1998).
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HeTHYecKYi0 B o6paTHO (Ha IIpEMepe ABH)XEHUS pe3-
HOBOIO MAYMKA M MaATHHKA MakcBemwna (mo puc. 1)).
3. TlageEre CTAILEONO M ILJIACTMACCOBOTO mapos Ha
CTANBEYIO K DOKDPHITYIO IIACTHKOM IJIUTY.
‘ Pemenwe 3amaw

1.JI. Nt 918[706], 919 [707].

2. IBa OAMHAKOBLIX TENa NPU OJUEAKOBOR TeMmiepa-
Type ABHXKYTCH C PASHBIMH CKOPOCTSIMH.

Kaxoe Temo o6naaaer 60Jblileii BHyTpeHHel sHeprueii?

Ha nom. § 2, JI. N2 920 [708], 922 [710].

MeTognuecke peKOMEHIAIN

K demorncmpayuan

Masaruurx MaxcBenna (puc. 1) MoXXHO
U3TOTOBHMTH B IIKOJBHONM MacTepcKoil. Bo
BpeMsa [AEeMOHCTpAIIMM HALO CJHeNUTH 3a
TeM, YTOOB HUTH 3aKPYUYMBAJIACH Ha OCh
CHMMETPUYHO, TOTEA BpeMsa KoiebaHUL
Bospacraer. CHauajsa cjaeayer oBpaTHTh
BHUMaHHEe y4Yaluxcs Ha IIpeBpaleHus
9Hepruu, KoTophle OYyAYT HOPOHCXOAHUTH,
a 3aTeM NPOBOAUTL AeMoOHcrpanmio. Cie-
AYyeT TaK’Ke yKasaThk Ha UPWYUHEI 3aTyXAa-
Puc. 1 HMA KoJyeBaHMit.

¥Ypox 3/3
Cnoco6s1 u3MeHEeHUA
BHYTpPEHHell 3Heprum Tejia

OcBoBHOM maTepHald. MlsMeneHUe BHYTPEHHe! aHED-
'Y IPHU COBEPINEHAHN PaboThI HAM TEJIOM HIM CAMHUM Te-
JoM. iaMeHeHIe BHYTpeHHEH SHEpPruM mMyTeM TeIJIolle-
peraur. Cnoco6hl TelomepeAayy: TeNJIONPOBOAHOCTD,
KOHBEKIIUA, N3JIyUEHNE.

Jdemonrcrpanuu. 1. OnBITE 00 PUCYHKaM 4, 5 B yueo-
nukKe. 2. Harpepanme MOHETEI B IIJIaAMEHH CBEYH U IIPH €€
TPEHNN O AepeBAEHYI0 JMHeiiky, 3. Harpesanue metai-
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JH1eCKOH CHHIK, ONYIIEHHOA B COCY N ¢ ropadeil Bogoit,
M NPH TPERHKH O AepeBAHHYIO NPOOGKY, HANETYIO Ha Hee.
4. HarpesaHHe CBMHIa yXapamMu MosoTKa [1, onurr 841,
5. HarpesaHHWe MeTannWuecKo TPYGRM  TpemfieM
[1, onbiT 65].

Peurenne 3axay

JI. N2 923—-9271711—715], 930—933 [718—T721].

Ha nowm. § 3, saganue }, JI. Ne 921 [709], 934 [722],
928*2 [716*].

Ypox 4/4
TenonpoBOgHOCTH

OcHoBHOIM MaTepual. TennonpoBogHOCTS KaK cocob
TeronepeRadn. TenaonpoBOAHOCTL TBEPALIX TEX, XKNI-
kocTeil u ra3or. TennonmposogHoCTs BakyyMa. IIpuMephr
NpaKTHUECKOTO NOpPMMEeHeHHA SBJEeHUA TeNnJIONmpOBOA-
HOCTH.

JdeMonctpaynu. 1. OnwTH o pucynkam 6—9 B yue6-
Huke. 2. Pazjnure TenIonpoBOgHOCTH PA3HAIX BEIECTB
(10 pme. 2).

Pemienne 3axau

JI. Ne 945—947 [733—735], 957 [745] (nposepuTh
Ha omhklTe), 958—961 [746—T749].

Ha nom. § 4, yup. 1, JI. Ne 948 [736], 954 [742], 967*
[755%].

METOAK‘IECKHO pPeKoMeHgaIInn

K demoncmpayusam

VeranoBka [N feMOHCTPAIMH DAa3IMYNA TEIJOIPO-
BOXHOCTH Pa3HBIX BEeI[ECTB COCTOMT M3 TEIIONPHEMHHUKA
" KBIKOCTHOrO manomerpa (pmc. 2). Ha rennonpuem-

1 3nauxom [1] o6osnauena kuura: JeMOHCTPALMOHHEIH 3KCIe-
puMeHT no duauke B cpeAHeil mkone. Y. 1/ IToa péna. A. A. Tlo-
KpoBckoro..3-e usa. M.: IIpocsemenue, 1978.

2 3Be3J0YKOI OTMEUYEHH 34/89H, KOTODEIE BRITIOIHAOTCA yua-
IUMHUCA 110 KeJAHHIO,



HHK KJAXYT MCCACAYEMYIO IJIACTHHY, a HA Hee CTABAT
cTakaH c¢ ropadeit sogoii. ITo ckopocTH yseanyeHus o6b-
€MA BO3AyXa B TENJIONPHEMHEHKE MOYHO CYAATEH O TEILIO-
_ OpOBOAHOCTHA MAaTEepHaia IJACTHHH (De3MHa, AEPEBO,
Bofinox, 6yMara). PasMepnl MIACTHHOK ACDKHLI 6RTH
OARHAKOBRIMH.

¥Ypox 5/5
KoaBexumua

OcnorHO MaTephan. KoHBeKOUS KaK cOocod Temo-
nepénauay. KoHBeKOUA B XXHAKOCTAX M rasax. O6nsacue-
HHe asneHus. EcTeCTBeHHAA K BEIBY)KJEGHHAA KOHBEK-
una. [IpakTrdeckoe NpEMeHeHUe ABJIeHUA.

JNemonerpayun. 1. OnmiTel no pucyEKaM 10, 11 B
yyebanKe. 2. leMOHCTPAIIMA CRETAJILHUKOB, B KOTOPBIX
MCBOJIB3YETCA ABJIeANe KOHBEKIHH (1o puc. 3).

Pemenune 3anau

JI. N2 974978 [762—T766].

Ha nom. § 5, yap. 2, JI. Ne 972 [760), 973 [761], 979*
[767*].

MeToxUUeCKMe PEKOMEHAAIIAA

K demoncmpayuam

Ouens 3(hHEKTHO CMOTDUTCA AeMOHCTDPANWA CBETHIIb-
HEKOB, B KOTOPHX MCIIOJIb3YEeTCS ABJEHHE KOHBEKI[UH.




MosxHO caenats DoZ06HKH npudop camocroaTensHo, U3
IUIEHKY AJIA KOJOCKOIIA H3rOTaBIUBAETCH IHJIMHAD C
IpOpe3sIMA, MOKPHITHIA [IBETHEIMA PUCYHKAMH (pnfi_. 3),
W HajieBaeTcd Ha JaMIy (OH JOJKEH CBOOOIHO Bpanfyrs-
C{ BOKPYT Hee HA OCH ITOf JAeHfCTBHeM KOHBEeKIHMOHHEIX
IIOTOKOB).

l
¥Ypok 6/6
HUsayuenne

OcaoBHOli MaTepuan. YanyueHne KAk cunocob Temso-
nepefaun B BakyyMe. OcobeHHOCTH H3AyYeHHA U IHO-
TJIONICHUA 3HEPTUH TeMHAIMH
M CBETJLIMU IMOBEPXHOCTAMM.
I[IpakTuueckoe MNpPUMEeHEHHE
ABJICHUSA.

Hemoncrpamuu. 1. Harpe-
BaHHME BO3AYyXa B TEPMOCKO-
me (o puc. 13 B yueGHHKE).
2, Harpesanne Bo3ayxXa B Tel-
JonpueMHUKe (10 PHC. 4).

Pewenne 3amayu

JI. N 981984 [769—
772]. '

Ha pom. § 6, ynp. 3, JI. Puc. 4
Ne 985 [T73], 989* [T77*].

MeToanuecKkue peKOMeHIartuu

K Jemoncmpayusm

TensonpreMHUK, COESUHEHHBIHR € JKUAKOCTHBIM Ma-
HOoMeTpoM (puc. 4), IOJHOCAT K HNCTOUHHUKY TeIjia
(aaekTpHUeCKOil JaMmouke, cBeue) cHadaska cepebpuc-
Toit, a 3aTeM TeMHOi cTopomoii. I1o pasmocTH ypoBHEH
XKHJKOCTH B MAHOMETDE MOXXHO CYAUTE 06 0COGEeHHOCTH
TOTJIONIEHW A HEePIUY TeMHBIMM B CBETJLIMU OBEPXHO-
CTSMH.



Ypox 7/7

Oco6eHHOCTH PA3AMYHBIX CIIOCOO0B
Tenonepenauu. lIpumepnt Temonepexayu
B IpHpoOAe U TEXHHUKE

OcaoBHoOlM MaTepuan. CpaBHeHHe crocobOB Tenaomne-
penaun. Tennonepegaua u pacTuTensHbll Mup. O6paso-
Bauue -Berpa. Tara. [IpHHIUIILI BOAAHOrO OTOMJIEHMS.
YceTpoiieTBO ¥ IDUHINIT JeHCTBUSA TEPMOCA.

HJemoncrpauumn. 1. O6pasoBarue taru (o puc. 157
B yue6HMKe). 2. YCcTpoificTBO ¥ NIpUHUNMI AeicTBUS Tep-
moca (1o puc. 159, 160 B yuebuuKe).

Pemrenue 3agau

JI. Ne 986 —988 [774—T76].

Ha gom. § 1 mac. 178 yuebumxa. CoeTaBuTh Kpoce-
popx u3 8 —10 csoB no matepuany § 1—-6.

Ypoxk 8/8
KoauyecTBOo Tenmiaiorsnl.
ExvHMOBI KOJIHYECTRA TEIlJIOTEL.
JlaGopaTopuas paGora

«Hecnedosanue uamenenusn co epemenem
memnepamypul ocmbtéaowel 600u»

OcuHoBHoit maTtepHana. IloHaTwe KoaHvecTBa Tenno-
Thl. 3aBHCHMOCTh KOJXHYECTBA TEINJIOTHI, HEOGXOAMMOro
JANA HarpesaHUs Teja, OT MacChl 3TOro Teja, OT U3MeHe-
HHA ero TeMOepaTyphl, OT POAA BemjecTBa. EAMHUIILI KO-
JINUECTRA TEILNOTHI: [KOYJb, KAJIOpUA.

JlemoncTpanun. 1. OnmT o pucyuky 14 B yuyeGHuKe.
2. YcrpoiicTBO ¥ DPHHIMOL AefCTBAA KATOPUMeETpA.

Ha nom. § 7, JI. Ne 990 [778], 991 [779].

Jla6opaTopraa pa6ora «Hccremosanue v3MeReHMS
CO BpeMeHeM TeMIIepPATYDPHI OCTHIBAIOLIEH BOALI» .
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MeTozuuyecKHue peKOMeRJan i

»

K nabopamopnoii pabome 2,

I_[em."paﬁo'ru: HCCJIEAOBATEH H3MeHeHHe CO BpeMéiﬁ'M
TeMIepaTyphl OCThIBaIOTeli BOKKL. )

IIpu6Gopbl M MaTepMaNBI: COCYZL C TOpAYel BoJoOH,
CTaKaH, TepMOMETp.

Vkasanus k paGore

1. Onpegenute neHy AeJeHUA TEPMOMETPA.

2. HaneliTe B crakaH ropadyio soay macco 100—
150 r.

3. IlomecTHTE TepMOMETD B BOAY H KAaXKAYI0O MURYTY
CHUMAHTE ero moxalanusa. Pe3yJbTaThl U3MepeHUN 3a-
"HecuTe B rabauny (raGiumy cocTaBbTe CAMOCTOATEINH-
HO).

4. Tlo nonyuyeHHHKIM AAaHHKIM NOCTpoiiTe rpadux wua-
MEHEHUSA TeMIEePATYPH! C TEUEHHEM BpeMeHH.

5. CpaBHHTe K3MEHEHHSA TEMIepATYPRI BOABI, IIPO-
U30LIeANINEe 38 OAHY U3 IIePBRIX M OXHY M3 MOCIeXHHX
MHHYT npoiiecca OCThIB&RHHUA.

ObpaTuTe BHUMaHpe YIaIINXCA Ha TO, YTO IpH paboTe
¢ TEPMOMeTDOM CJIEyeT BHIIOJHATEL CIeAyiouIne Ipa-
BMJIA:

1) AN1A yMeHBMIEHMs MOTPENIHOCTH U3MepeHuii Heo6-
XOJMMO CHHMATH NOKA3AHUSA, PACIIONATAH TEPMOMETD Ha
VPOBHE IJ1as;

2) noMemaTe TepMOMETD HellOCPeACTREHHO B BeIlleCT-
BO, TEMOEPATYPa KOTOPOTO H3MEPsIeTCH;

3) cHUMATH NIOXA3aHUA TepMOMETpa NHOCJe TOrQ, KaK
VCTAaHOBUTCK TeMIIepaTypa.

Ypox 9/9
YaeanHada TenjlIoeMKOCTh

OcHosHO MaTtepual. YAenbHas TEOIOEMKOCThH Be-
mecTea, ee eaununa: x/(xkr-°C). CpasHeHNnEe yAelb-
HEIX TeIUIOEMKOCTell pa3iMYHBIX BemecTrB (Tabmuita 1
vaeOunka). YaelpHaA TENJIOEMKOCTDH BOAR!L.

11



4

HJemoHcrpanuu. 1. Pasnuueas yfedpHaa TemjaoeM-’
KOCTh MeTa)LTOR [1, onmr 62]. 2. OnpeneneHue yzens-
BOf TensnoeMKOCTH BOAH [1, onmT 63].

Ha xom. § 8, yop. 4 (1), JI. Ne 997 [785], 998 [ 786].

MeToauuecKrne peKOMEHZAI MM

K demoncmpayusam

IIpu nemoBcTpanmu npubopa Tuagansa MoxHo obcy-
AETH C YYAINAMECH crepyomue Bonpock: 1. Kakoit us
NEJRHEAPOB IPHX ORMHAKOBOY MX Macce HMeeT GONBITYIO
mwrorEocTh? Ilowemy? 2. OnpeaenuTe, 13 RAKOrOo MeTAN-
na — SMIOMHHMA, CTAIH, CBHHIA HAM JATYHHM — HSrO-
TOBJIOH KAKARIYK OUINEAD (HCNONL30BaTh Tabauny mior-
BocTell MeTannoB).

PasEas rny6uHa norpy)keEmMa LUJXHJIPOB B Iapa-
¥E CBUAETENBCTBYET 06 UX PABJINYHKIX TEIIOEMKOCTAX
(CPaBHHTH pPe3yJARTATHEI 3KCIOEpMMeHTa ¢ JAHHRIMK Tab-
aagn 1 yueGHMIKA).

ITonesHO TAKKe OTMETHTBH, UTO TEeJO IPM OXJadKKAe-
HUH OTJAET TAKOE K€ KOJIMIEeCTBO TeIJIOThI, KOTOpOe OHO
HOoNYyYAN0 IpH HATDEBAHUM B TeX Ke TeMIOepaTyPHEIX
mpefenax.

¥Ypox 10/10

PacyeT KOaHMIeCTBA TEIJIOTHI,
Heo0XoauMOro njaa HarpeBaHHSA TeJia MJIH
BRIIEJIAEMOTO HM NP OXJAaKICHUH.
JlaGopaTopuasa pa6ora

«CpaeneRrue xoauvecms mennomoi
npU CMEULUSAHUYL 6006 PA3HOU MmeMnepamypbi»

OcHoRHOM MaTepraJ. PopMya A1A PACYETA KOJHYE-
CTBA TEWIOTHL: @ = cm(ty — t,).

Pemenue 3azaq

1. JI. N2 1011 [799], 1012 [800], 1010 [798].

2. IIprmep 2 Ha c. 24 yueGHHKA.
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Ha nom. § 9, ynup. 4 (2,3), JI. Ne 1015* [803*].
Jla6opaTopuaa pabGora <«CpaBHeHme KOJHIeCTR: Tell-
JIOTHI IIPY CMEIIHBAHKHA BOAL! Pa3HOM Teunepa'ryp@&

MeToauueckue peKOMEeHAAIN

K nabopamophoii pa6ome

Ilpuy BHOmOAHEeHHH JaGopaTopHOit paGoTBI MOXKHO
B KJjacce CHATH NOKA3aHWA, & pPACYeThl BHIOJNHUTH
aomMma.

Creanyer o6paTHTh BHUMaHYE YHaIIUXCA HA PasHULY
B KOJIMYECTBE TENJOTH, OTAAHHOTO ropsiuell BOAOH M IIo-
JIY4E€HHOr'0 XONOAHOH, BHI3BAHHYIO MOTEpPeH 2HEPruK Ha
HarpeBaHHe OKPY Kalomen cpeasl.

Ypox 11/11

JlaGopaTopras paboTta
«H3mepenue ydenvhol mennoemxocmu
- maeepdozo meaa»

Ha gom. § 9, JI. Ne 1007 [795], 1008 [796], 1018
[806], 1016* [804+].

Ypox 12/12

OHeprug TONJHBA.
YaearHada TEMJOTa CTOPAHHA

OcHoBHOIt MaTepuan. TonNMBO KAK MCTOYHUK dHEP-
TMH. YJAeNpHAs TENJ0Ta CrOpaHMA TOmauBa. EamHHRLA
yAenbHO! TennoTw cropaEmua: Ix/kr. dopMyna pnsa
pacueTa KOJMYeCcTBa TEIJIOTHI, BbIAENAEeMOro MpH cropa-
HUY TONJINBA.

13



Penlenxe 3anav

JI. N2 1033 [821], 1041 [829], 1035 [823], 1036 [824],
1042 [830], 1044 [832].

Ha gom. § 10, yup. 5 (2, 3), JI. Ne 1050* [B38*]).

Ypox 13/13

3akoH coOXpaHeHWA U NpPEeBpaleHUs]
9HEepPruy B MEeXaHNYECKHX M TEeMJIOBBIX
» ‘mpoueccax

OcroBHO#l MaTepuan. 3aKOH COXPaHEeHHA MeXaHHu4e-
ckoil sHepruu. [IpespallleENe MeXaHMYECKOW IHepruu
BO BHyTpeHHIOW. [IpeBpamenne BHYTPEHHEl 3HepPruM B
MEeXaHUTIeCcKY SHEPryo ABUXKEeHU A (Ha mIprMepe JBUra-
Tened mamuH). CoxpaHeHUe JHEPrMH B TeMJIOBBIX IpPO-
neccax. 3aKOH COXPAaHEHUA W IIPEBPAILEHUA BHEPIUM B

npupoge. Jueprus CosHIA.
"~ Nemoncrpamnu. 1. Ilepexon nmoTenuManbHON dHep-
ruy B KnHeTHdecKyio u obpatHo [1, onerr 43). 2. Ilpe-
BpallleHNe COJHeYHOH 3Hepru!m B XUMHUYECKYw (IO
puc. 161 B yuebuuKE).

Pemrenue 3anayv

1. ¥Yup. 5 (1), yop. 6 (3, 4).

2. JI. N2 1051 [839], 1052 [840]. ,

Ha nom. § 11, yop. 6 (1, 2), JI. Ne 1053 [841], 1032*
[820%], § 2* Ha c. 181 yueGrEKA.

Ypok 14/14

KonTpoabHasa pa6ora No 1
no meme «Tennoévie A6NERURY

BapuanT 1

1. CranbHan petans maccoir 500 r npu o6paboTke Ha
TOKADHOM cTaHKe Harpenach Ha 20 °C. Yemy paBHO M3-
MeHeHUe BHYTPEHHe! SHEePruy AeTanu?

14



2. Kakyio maccy mopoxa HYXKHO C¥edyb, 4TOOB IpH
IOJIHOM €r0 CropaEuHM Belgenuiocsk 38 000 KI[)!(. BHeD-
run?

3. ONoBAHHLIK W NATYHHBIN IDapel onnuaxoaoiﬁvzac-
cbl, B3sATeIe npH TeMepatype 20 °C, onycTHUIM B rops-
uyio BOAY. OAMHAKOROE JTU KONWYECTBO TEIJIOTEI IIOJIY-
Yar Iapsl OT BOALL IPH HATpeBAHHU?

4* Ha cKONBKO M3MEHMUTCS TeMIlepaTypa BOI[bI Mac-
coit -20 Kr, ecnH el mepenaTh BCIO 3HEPTHIO, BLIJEJIHB-
IIYIOCH NP cropaHuy 6eH3uHa Maccoit 20 r?

BapuanTt 2

1. Onpegenure Maccy cepeOpAHOM JIOKKH, €CJIM IS
H3MeHeHNs ee Temnepa'rypm ot 20 go 40 °C rpebyerca
250 T sHeprum.

2. Kakoe KOJMAYECTBO TEIJOTHI BHEIACJIMTCA IIDU MOJI-
HOM CropanuM Topda maccoit 200 r?

3. CranpHYI0 1 CBUHLIOBYIO I'MpH Maccoii o 1 kr npo-
rpejv B KMOALIE ROde, a 3aTeM NIOCTABMIH Ha nef. Ilox
KaKoH M3 rups pacTaet 6onbiue apga’?

4*, Kakyio Maccy XepoCHHa HYIKHO C3KeUb, tm;ﬁm no-
JIYYHUTH CTOJBKO JK€ 3HEePrHH, CKOJNBKO €€ BBIAEJISAETCH
NIpH CTOpaHKUM KAaMEeHHOro yrJs Macco# 500 r?

Ha gom. CocTaBHATE M PEIIUTH gBE 324249l IO MaTepU-
any § 1—11.

MeToauuecKue PEKOMEeHJaIluu

Omeembl Kk KOHLMPOAbHOUL pabGome N¢ [

Bapnanr 1. 1. Q = 5 x/Ixx. 2. m = 10 kr. 3. Jlatyn-
HEI 11ap HONYYUT Oonblllee KOJMYECTBO TEIJIOTHI, T2K
KakK yaeJsHasa TeII0eMKOCThb JATYHH O6oJbllue yaenbsHOH
TEILIOEMKOCTH 0J10Ba. 4%. At =11 °C.

Bapuanr 2. 1.m = 50r. 2. Q = 2800 x[{. 3. Ilox
CTaJbHOM rupel pacTaer Goablie NbHA, TAK KaK YAEIb-
HaA TeIUI0EeMKOCTh cTany 6onbllle yaensHO TEIJIOEMKO-
ctu cBuHNa. 4%. m = 300 r.

ITpu npaBHIBLHOM peleHyuy 3aja4yu 4* ee MOXHO olle-
HUTb OTAEJILHOK OTMEeTKOI.

15



Ypoxr 15/15

ArperaTHbIe COCTOTHMA BeNIEeCTBA.
IlnraBrenue n OoTBepAEBAHNE
KPHCTAJNJINYECKUX TeJ.
' I'padMK nJaaBiIeHHA U OTBEPHEBaHHA

OcHOBHON MaTepHMad. ArperaTHble COCTOAHHMA Bellje-
cTBa. Pacmoyosxernne, XapaKTep IBHKEHHA M B3aMMO-
JefCTBMSA MOJIEKYJ B PDAa3HEIX arperaTHBIX COCTOAHHAX.
Kpucrannuueckue Tena. Ilnasrenue ¥ KpucTanavaa-
pusa. TeMnepaTypa nnasiaeHHs. I'paduk miaBireHHsa M
OTBepAEBAHHA KDHCTANIMYECKUX Tel (Ha mOpumepe
abjaa).

Hemonctpanuu. 1. Mogens KpHCTalIUY4ecKoit pe-
werkn. 2. [Inapmenne M oTBepAcBaHHe KpPUCTAJLIHAYE-
CKMX Tesn (Ha puMepe nnaa). 3. O6pa3oBaHue KpHCTAT-
noB {1, oosrr 9].

Pemenue zamau. Yop. 7 (1, 2).

Ha nom. § 12—14, yup. 7(3—5), JI. No 1059* [847*].

'~ MeToagunuyeckne peKOMeHAALI A

K ocrnoeromy mamepuany

O6paTiTe BHUMAKKE YUALIUXCA Ha HATAYMEe FOPU30OH-
TAJBLHEIX Y49acTKOB rpathMKa IJIaBJeHMS H OTBepAEBa-
HNS, HA CHMMETPMYHOCTE I'padHKa.

¥Ypok 16/16
YneapHada TenaoTa ILIaBJIeHUA

OcHoBHOMK MaTepnan. O6bacHenHe TPOUECCOB MINAB-
NIeHUS U KPHCTANIN3AIUH Ha OCHOBE 3HAHHMHN O MOJIEKY-
JIAPDHOM CTPOCHHHM BellleCcTBa. YJesJbLHAR TEenJjoTa IJIaB-
neHus, ee eqmuuna: X /xr. YBemdueHue BHYTpeHHeH
SHeDIruM JaHHOH MAacChl BeIeCcTBA IIPH €ro IJIaBJeHUMU.
Popmyna QA pacdeTa KOJIMYECTBA TENJIOTHI, BRIACISAIO-
Ierocsi NPy KpHUCTANIU3ANNY TeJa.
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HemorcTpaummn. Ilnasrerue KyCOIKoB Mn4a 4 RadTa-
NHHA OZMHAKOBON MACCH, HAXOAAIIEXCA DM TeMIEpPa-
Type ILTaBNeHnAs. .

Pemenne 3ana1 L

JI. Ne 1081 [869), 1082 [870],'1087 [875], 1090 [&8]

Ha nom. § 15, yp. 8 (1—3), JI. Ne 1091% [879+],

Meroarueckye pekOMeEAARUY

K pewenuio saday

IIpu pemenum 3a7a4 HA Depexoj BeIeCTBA U3 OLHO-
O ArPETaTHOT'O COCTORHHA B APYroe MOJE3HO CTPOHTH
NpEMepHbIe rpadUKHA 3aBACUMOCTE TEMIEePATYPH Belle-
CTBA OT BpeMEeHH.

Hanpumep, k paccMOTheHHOK B Kjaacce 3ajgade
JI. N2 1090 [878) rpadmx 3aBRCEMOCTY TeMIEPATYDLI JIbAA
OT BPEMEHH er0 HAI'DeRaHWsA NpeZcTanjieH Ha pHCYHKe 5.

Yaacrok AB — HarpeBahme mbja. /a1 HATpeBaHHA
JbAa norpebyercs KoJmdecTBO TEMNOTH Q) = Cugal? X
x (0°C ~ (=20 °C)). Vuacrox BC — mniaBneHEe AbAA.
Ilad 3TOro He0GXOXUMMO KONRIECTRBO TEILIOTH! Q, = A < m.

Yuacrok CD — BarpeBaHue BoAn. [lna gagHOro Ipo-
mecca NorpebyeTcsd KOJUYeCTBO TEIUIOTH: Qg = Cpyp, /M X-
x (15 °C - 0°C).

O6mee KONMMIECTBO TEILIOTHL

QR=Q,+Q,1Q,

B 3azauax noso6H0ro THIA NEePeBoj KOIUIECTBA Ten-
note B3 Ik B k> creyeT OPOBOLARTS TOJAHKO Ra IOC-
JIeTHEM JTale,

t,°CA
204 D
1 1: 3 R
B ¢/ Qs o
0 —
/VQI Qz t» c
-204 4
Puc. 5



Ypox 17/17

Pemenue 3agau. KpaTkoppemeHnasa
KOHTpPOJbHAA pabora Ne 2
‘no meme «Hazpesauu,e u niaenreHue
Kpucmanninuieckux mena»

OcuoBxoit MaTepnan. Pemenne 3agad ¢ IpAMeHeHUEM
dopmyn @ =cm(t, — L) u @, = Am.

Pemrenue 3agau

JI. Ne 1092 [880], 1093 [881], 1094 [882].

Ha noM. § 3 wa c. 183 yue6ruka, JI. N2 1095* [883*].
CocTaBUTL M PEeNIUTH ABE 3aJaUM Ha TeMy <«IlnapieHue 1
OTBEpAEBAHME KPUCTAJIIUYECKUX TEI».

KpaTkoBpemenHas KonTponsnan paGora N 2
. (15—20 mnn)

Bapuant 1

1. Kakoe KOnW4YeCTBO TEIIOThI HeoOXonuMo AN
npeBpameHNA Kycouka Jbja Maccoii 100 r, BasaToro
npu Ttemmeparype —2°C, B BOAy Npu TeMIepaType
0°C?

2. Haitaute Maccy maparHOBOI cBeuH, eCJI IIpU ee
oTBepaeBanuu BeigenAercs 30 kx sHepruu.

Bapnaai‘ 2

1. Kaxoe KOJMYECTBO TEIIOTE HEOGXOAUMO ANA Mpe-

Bpameﬂnﬂ Kycouka Jabaa maccoii 200 r, B3sTOrOo nmpm
0 °C, B Bogy.ipu Temiepatype 20 °C?
2. Ina nnarjeHus MeIHOro CAUTKA MAccoi 2 Kr no-
TpeboBanocs 420 x>k sHepruu. OnpegenuTe Mo 3TUM
AaHHBIM YAEILHYIO TENJIOTY IABJIEHHA MEaHU.

MeToaguuecKne peKOMEH AN

K ocnosrnomy mamepuanry

KpaTkoBpeMeHHYI0 KOHTPOJBHYIO PaGoTy ydanimecs
BHIIONIHAIOT HA JBOWHOM JIHMCTE C BJOXKEHHLIM B HEro

18

~ina



JINCTOM KONMPOBaJbHOM GyMaru. IIo okoH9YaHuM paGoThI
BEPXHSAA YacTh JIMCTA OTPBLIBAETCS U CAAETCH yINUTENIO
Ha NPOBEepKYy, @ BTOPO# ANCT (IIOA KONMPKOH) YYeHHK
CBepAET C pellleHWeM Ha JOCKe M caM ncnpannaeigaon
OmHOKHA.

Omeemul k KOHmMpoabHOL pabome Ne 2

BapnanTt 1. 1. @ = 34,42 klIx. 2. m =200 .
Bapuanrt 2. 1. Q@ = 84!8 x][[sx. 2. A = 2,1 105 [Isx/kr.

Ypok 18/18

Hcnapenne. [ornomenue sHepruu
IIPA UCIIAPEHMH XKUIKOCTH
U BBITeJIeHME ee TIPH KOHIeHCALMH Mapa

OcHopHoit Marepuan. Ucnapenue u kmnenue. Cko-
pocTh ucnapenus. McmapeHue XHAKOCTH B 3aKPBITOM
cocyle, AUHAMMWYECKOE pPaBHOBecUEe MEXAY OapoM u
KUAKOCTHIO. HachlllleHHK# M HeHACBIMIEHHBIN Iap.
Kougencanus napa. IornomeHne sHepruy IpH MCIIape-
HUM >XHUAKOCTH H BhEIJeJIeHVE ee TpU KOHAEeHCAIUY I1apa.
O6bsaCHeHWe ABJEHUN MCMNapeEHMs M KOHJAEHCAIIMM Ha
OCHOBe 3HAHWH O MOJIEKYJISPDHOM CTPOE€HMM BelllecTBa.
KpyrosopoT Bogb! B npupoe.

Jemonerpaguu. 1. Ucnapenue pa3iMYHBIX KUIKOC-
Teil: 3aBHCHMOCTh CKODOCTH MCHapeHHs OT TeMIepaTty-
DI, POJia JKUAKOCTH, IJIOIAAM NoBepXHOCTH. 2. OXJyax-
JeHMe >XHAKOCTH IIPM HMCIapeHHH (OXJa)XAeHHe PYKH,
CMOYEeHHOM 3dupoM; HabarogeHus za MOKA3aHUAMHU Cy-
XOTO0 M BJIAYKHOTO TEPMOMETPOB IICHXPOMETPA).

Pemenrue 3azau

1. Yop. 9 (4—7).

2. JI. N2 1096—1101 [884—888], 1103—1105 [890—
892].

Ha nom. § 16, 17, yop. 9 (1—3).
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anepruda. CoxpaHeHHe M upespaiienne sneprun. Tenno-
Bele aBuratenu. JBUratenr BHYTPEHHEro CropaHus:
ycTpoificTBO, NPUHIMI AeiiCTBUA, IPAKTHYECKOe IpUMe-
wenue.

HJdemoBcTpaunu. 1. Mosens ABHraTenss BHYTPEHHErO
cropaHud. 2. Tabauna «J(BuraTens BHyTpeHHEro cropa-
HEAY.

Pemenue aagau

1.JI. Ne1130—1135 [917—922], 1138 [925], 1139
[926].

2. aBnenue cojieprKAMEroca B BO3AYXe BOXAHOIO na-
pa paBHo 9,8 MM pT. cT. IIpu Kakoit TeMneparype OTHO-
CHTeJILHAA BJIAMKHOCTb Bo3gyxa Oyzer: a) paBHa 100%;
6) Merb1re 100% ?

Ha pom. § 21, 22, JI. Ne 1126—1128 [913—915],
1137*[924%].

¥Ypox 23/23

IIapoBas TypOuna.
KII/J] TenioBoro aBMrarexs

OcHoBHOI MaTepuan. YCTpOiicTEO M IPMHIMN JeiicT-
BT napoBo¥ Typ6uREI, ee npumeHenue. Koadbdunument
none3uoro geiicrsua (KI1) rennosoro aeuratens. KIIJ]
ABUTATeJIell BHYTPEeHHEero CrOPAHMA ¥ NAPOBLIX TYpOUH.

JemoncTpanun. Mosiesb NapoBOiM TYPOUHDBI.

Pemenue 3agauq

JI. N2 1141 —1143[928—930].

Ha nem. § 23, 24, sonpocst 3, 4 Hac. 57, JI. Nt 1146
[933], 1145*[932].

¥pox 24/24
Peuresne 3amxag.
IToaroroBka K KOHTPOJILHOR paboTte

Pemtenue 3anag
1. Yap. 8 (4, 5), yop. 10 (5, 6).
2.JI. N0 1167, 1144 [931].
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Puc. 6

3. OnpenenuTe KOMMYECTBO TEILTOTHI, HEOSXOAMMOeE
ANl TNpeRpanieEMsa B OAap KycOdka JIbAa, B3SATOTO IPH
remnepatype —10 °C. Macca asga 200 r.

Ha pom. JI. Nt 1116 [903], 1121 [908].

Meroauueckne yKasaEnsa

K pewenui 3aday

OTseT Kk 3agaue 3: @ = 616,2 xI)x. Ha pucyuxe 6
OpeAcTasieH rpa¢UK H3MEHEeHHsl TEMIEePATYPH JbJa C
TeYeHNEeM BpeMeHK. )

Ypox 25/25

KoaTpoasuasa pa6ora Ne 3
no meme «Hamenenue azpezamnovix
cocmosnul eeujecmens

BapuanTt 1

1. Kaxoe KOMW4ecTBO TEIIOTH HeOOXOANMO JJISA ILIAB-
JeBHsA MefHO 3arotoBxm Maccod 100 r, BssaTO# mpm
Temueparype 1075 °C?

2. Tlpu KuneEumu Boxkl Gmno sarpadeno 690 wJlx
smeprum. Halfizure Maccy ucnapusmefica BOLBI.

3. IToueMy B ICHXpoMeTpPe MOKA3AHAS BIAYKHOTO Tep-
MOMEeTPa MeHbIIe, YeM OKA3ARNA CyXora?
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Bapmnanrt 2

1. Kakoe X0JIU9ecTBO TEeIJIOTHI HEOOXOAUMO AJA Ope- -

BpalIeHud B Iap Bogkl Maccoit 200 r, B3ATOM Opy TeMIe-
paType 50 °C?

2. Onpepenure Mmaccy MegHOro 6pycKa, €Cam JJIA €ro
naasideHHs Reobxogumo 42 xJ{x sHeprun.

3. IToueMy AIs HaMepeHM HN3KUX TeMIIEPATYD BOBAY-
Xa HCHOJB3YIOT CIUPTOBHE, & He PTYTHEIE TEPMOMETDHI?

Ha pom. PemuTs xpoccBopn*.

IO TOPH30OHTAJIN: 5. Coocob vsMeHEHUA BHYTPEH-
Heil sHepruu cucTeMul 6e3 coBepineHus paboTel. 9. 3Ha-
YUTENbHLIHA YYACTOK IIOBEPXHOCTH 3eMJIH, 006/1aga0nInid
nnoxo#f TenJIONpoOBOAHOCTHIO U COOCOGHOCTHIO JIETKO HU3-
MeHATH cBoK popmy. 10. Jlerkuit BeTepok, Bcerjga Ayio-
muit B61u3K OTKPHITRIX BofioeMoB. 11. CocToAanze Bellie-
CTBa, B KOTOPOM OHO 06JIaffaeT caMoifl mI0X0# TemmIonpo-
BOAHOCTEX. 13. OHO U3 ArPpEraTHLIX COCTOAHMI BOALI.
14. Makpocronuueckas XapaKTepUCTHKA TeJa, IIO3BO-
JA0OIAS CYAATh O CPeHed CKOPOCTH TelJIOBOTO JBYIKe-
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HUA ero MoJieKyJs. 15, JlpeBHerpeueckuit yyeHsli, YbUM
VIMeHeM Ha3BaHAa CUJa, ¢ IOMOLIBIO KOTOPO 06 LACHAET-
cA KOHBeKIuA. 17. BHecucTemMHasn efUHNIA KOJIHYECTBA
TENJIOTH!, YHCJIEHHO PABHAA SHEPrUy, neoﬁxonns@‘«i ansa
HarpeBauma 1r Boasl Ha 1 °C. 20. Mecto B KBapTipe,
BO3JIe KOTOPOI'o HAXOAUTCA HauboJsee XONOOHEIM BO3AYX.
22. Enununa xonndecrsa TennoTsl B CH. 24. ATmocdep-
Hoe 00pasoBaHue, CIIOCQGCTBYIOIIEE YMEHBIOEHUIO CKOPO-
CTH M3MYUeHUS N NCIAPEHVS ¢ TOBEPXHOCTH HEKOTOPOTO
yaacTka 3eman. 26. Mecto B KBapTHpe, BO3lie KOTOPOro
HaXoAUTCA Hambolee TeIIbll BO3AyX. 27. Markuit me-
TaJn ¢ 60NbUIOH NIOTHOCTBIO U MAJIOH YAeJLHON Terso-
eMKOcTbI0. 31. BrrToBoit npubop, NO3BONAWINUNA XPAHUTE
MPOAYKTHI IIPH IIOCTOSHHOM TeMIepaType 3a CYeT YMeHb-
LWIEeRUA TenIoo6MeHa ¢ OKpy¥arineit cpegoi. 32. Trep-
o€ OpranUYecKoe BelllecTBO C IJIOXOM TeNJNIONpPOBOHO-
CTBIO, IIITHPOKO HCHIOJIL3yeTcA B cTpouTenbeTBe. 33. He-
OecHOe TeJ0, THABHEIN ¢«BUHOBHHK» XOHBEeKIHMOHHBIX
sieNeHU i Ha 3emae. 34. 'naBHOe OT/IMUME B PACIIONQXKE-
HUUY YaCTUIl B KPHCTAJJINYECKUX TejaX OT pacliojoiKe-
HUS YaCTHI] B »UAKOCTAX ¥ rasax.

I10 BEPTHKA/JINA: 1. Teepaoe npoapauHoe BEHIECTEO,
He UMelollee KPUCTALIHYECKOro CTpoeRua. 2. Bua ten-
Jomepejavl, N1pH KOTOPOM 3Heprus nepefaercs OT dac-
TUIbl K vacTune. 3. Cnocol M3MeHeHUs BHYTPeHHel
aHeprum tena. 4. HammeHsbInas 4yacTUna BeilecTsa, odia-
Jawpoulasd BCeMHM ero XuMu4YecKuMH croiictBamu. 6. Biau-
saillllee K HAM He6eCHOe Tello, Ha MIOBePXHOCTH KOTOPO-
ro Henw3sd HabmoaaTe KOHBEKNMIO. 7. JedeKT B ogex e,
YAYUIIAOIAR TeljIoepejady ¢ MOMOWBLI0 KOHBEKI[HH.
8. flBieHMe B3AMMHOrO NPOHHMKHOBEHHUA COIPHKACAIO-
MUXCcH BEelIeCTB BCJIEACTBHE TEIJIOBOTO ABUMKEHUA Yac-
tur. 12. CropoHa cBetra, OTKyJa Be4epoOM K BAM IIOCTY-
naet Hanboseilee KoanuecTBo sHepruu. 13. Kousekiu-
OHHOe sABJeHHe. 16. Merann, obrajaromuit xoporueit
TENJONPOBOLHOCTLIO U YIEIbHONH TEIJIOEMKOCTBIO, PaB-
uoit 400 IIx/(kr - °C). 18. BpeMsa roxa B ceBepHOM IOJIY-
IapHY, KOTAa K JKHUTEJAM IOMCHOIO IMOJIyINapus IPUXO-
AUT HalUMEHbIlee KOJUUYECTBO COJHEYHOrO U3NyUeHHd.
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19. CocTosHue BemecTsa, OTaIMYAIOmMeecA 6obmoil naoT-
HOCTBIO M Gonkmol DoABMIKEOCTEIO YacTHL,. 21. Xapak-
TPPUCTUKA IBUKEHHA MOJEKYJ, KOTODasl YBeMUNBAETCA
npy yBeaWyeHUU TeMuepaTypsl. 23. XuMmugeckuil ane-
MEeHT, RCHOJL3YIOUIICa Ha 0COBBIX TemIOBKIX 3JIEKTPO-
CTEHIMAX B KaYecTBe TOILUINBA M BHIACNSIOMMUII IPHA 9TOM
O9eHL MEOIO 3HepruH. 25. Eanenna o6bema >XHIKoOCTEH,
pasrasn 0,001 ky6imueckoro merpa. 28. XapakTepucTuKa
HOBePXHOCTH TeJIa, BAMAIIIAA Ha €T0 H3JTyYaTeAbHYIO !
MOTNOMIATENBHYIO cHocobHocTs. 29. MeTans, KOTOpbIi
ApH CUNLHOM MOpO3e M3MeHsSeT CBOe KDHCTANINUecKoe
CTpOeHUe, NpeRpAInAACE K3 Gesroro NaacTUIHOro B CEphIit
puxantit MaTepman. 30. JXHAKOCTL C OTHOCHTEILHO Ma-
noil yaenpHO# TEeNI0EMKOCTBIO, paBHoO 1700 Ik /(kr - °C),
JacTO HPVMEeHseTCH AJ1d npuroroBienusa nuugy. 31. Ha-
3BaHde noGoro npeaMera B pu3nkKe.

MeTognueckue peKOMeHAAL T

Omeembi k KonmpoavHoil pa6ome Né 3
Bapuanr 1

1.@=21,4 xll>x 2. m = 0,3 xr. 3. IIpu uconapeHun
BOJIbI BJaXKHEI TeDMOMETP OXJAXKAAETCS.

Bapuant 2

1. @ = 502 xIx. 2. m = 0,2 xr. 3. Temunepatypa
KPHCTANIN3AIMY COMPTa HMKEe TeMIePaTyphl KPHCTA-
JH3aIMU PTYTH.

Omeemuvt Ha Kpoccsopd

IIo ropumsomramnm: 5. Tennonepepaua. 9. Mope.
10. Bpua. 11. I'as. 13. Ilap. 14. Temueparypa. 15. Ap-
xunmel. 17. Kanopusa. 20. Hon. 22. Nxoyan. 24. O6na-
ko. 26. Iloronoxk. 27. Cunen. 31. Tepmoc. 32. lepeso.
33. Connne. 34. Ilopsinok.

ITo Beprukaan: 1. Crexso. 2. TennonpoBOgHOCTS.
3. Pa6ora. 4. Monexyna. 6. Jlyna. 7. Qupa. 8. Muddy-
aua. 12. 3amaz. 13. Ilorox. 16. Meags. 18. Jlero.
19. unkocrs. 21. Cxopocrs. 23. Vpan. 25. JImTp.
28. IIBeT. 29. OnoBo. 30. Macno. 31. Texo.
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Tema 2 _
JIeKTpUUecKHe ABJICHMA (27 1)

\ &
¥Ypok 26/1
anewrpnsanna TeJ NMPH CONPUKOCHOBECHHYN,
BaanmopeiicTeue 3APAMEHHEIX Te.

I(Ba poxa'3apanos

Ocrosrolf maTepuax. IIpuMeph! 3/1eKTPH3ANUHA ARYX
HEe3aDSKEHHHX TeX TPeHueM APYTr o apyra. Ilepexaua
3apszAa OT 3aPSIKERHOTO Te/a K He3apaAXKeHHEOMY OPH IX
COIPMKOCHOBEeRHHE. JIBa poja 3apAfoB. Baaumoneiictaue
OAHOUMEHHO M PASHOMMEHHO SapAXEHHMX TeJ.

Jemorcrpanuu. 1. DiIeKTPHUSANAA PARIAIHEIX TeN (0
puc. 28, 29 B yuebumke u pue, 7 gamHOrO mocobus).
2. BaanmopeiicTBie Has/1eKTPM3OBAHERIX Tea (o puc. 30,
31 B yuebHHEKe).

Pemnenue sagaq

1. JI. Ne 1169 [934], 1171 [936], 1172 [937], 1178
[948], 1180 [945], 1181 [946]. ‘

2. Bo3pMuTe NJIACTMACCOBYIO JUHEKY H MOTDHUTE €€ 0
cyxoit nmer OyMary. JJoKaKHATe HA ONBITE, YTO JIMHEHKA
HasJIeKTpHU30BaHA. B geM 5T0 mpogpnserca?

3. HazoBHuTe BemecTBa, SINEKTPHIANAI0 KOTOPMX BaM
npuExogmaoch BHaGaOLATE B JOMAIIHAX YCAOBHAX. Ilpm
KAKHX 00CTOATENBCTBAX 2TO IPONCXOARNOT

Ha pom. § 25, 26, JI. Ne 1179 [944], 1182 [94T7].

OKCnepUMEHTANBHOS 3afaHMe. B cyXoM ImoMeImeHuHR
HOTpHTe cyXoit pyxoit HagyThIA BOBAYXOM PE3MHOBBIN
ZeTcKkuili map, a 3aTeM IDOAHECHTE €ro K KaKoMy-aubo
mpexMery (HanpuMep, cTeHe, HOTOJRY K T. A.). UTO But
Habmonaere? O6bacHNTE ABJICHEE. :

MerognyecKkre peKOMEEIAIIN A

K ocnosnomy mamepuany

Iocse o6bAcHeHHs MaTepuana § 25 MomxHO Hpeéxo-
JKHTH YYANIIHMCH OTBETHTHL Ha TaKHe Bompochl: 1, Kaxoe
cBOCcTBO npHOOpeTaeT AHTAPh, IOTEPTHI 0 mepcTn?
2, PacckaxkaTe 06 onmiTax, u3obpaweHHRIX HA PHCYH-
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Kax 28 1 29 B yaebruke. 3. KakoBo nponcxoxeHue CJI0B
«3JIeKTPHUECKNily, «HA3JIEKTPK30BaR0» u T. m.? 4. Ka-
KuM 06pasoM MOKHO IlepeZaTh 3apdaj] OT OJHOrO TeNa K
" apyromy? 5. IIpn kKakoM fleiCTBRY IPOUCXOAUT SJIEKTPH-
sanua Tea? 6. Kaxosa posis TpeHus npu ajneKTpusanun?
Ilocne ob6®vAcHenus MaTepuana § 26 ciaexyeT ¢o006-
IDMTHL YIAIUMCH, YTO O IPHIMHAX NPUTHKEHAA MEKIY
HASJEKTPH3OBAHHKIMU ¥ HeHA3JIeKTPU3OBAHHEIMHE TeJa-
MM OHM Y3HAIOT OpH u3yuenuu § 31.

K demoncmpayuam

1. IlpeacTaBaeRHbI Ha pACYEKe 7 OOEBIT HO o6HApY-
JKEeHHIO 3apAfa Ha 500HMTOBOMN IAJIOYKe ¢ MOMOMbIO He-
3apAXKEHHOR DpoBoaAmell TMAB3E MOXKHO IOKa3aTh
TaKk. CEayana JeMOHCTPHPYIOT, YTO K He3apAXKeHHON
Tajno9Ke PHAL3a He NPUTATruBaerca (puc. 7, a). Ecau ke
K IrHiab3e IOAHECTH HAJIOYKY, IPeABADUTENBEHO IOTep-
TYI0O O MeX, TO I'MJb38 CMeIaeTc IO HANPABICHHIO K
nanroyke (puc. 7, 6). Ilpurdaxkerne MeXAy NaTOYKOH
U TUIB30# CBHUAETENBCTBYET O TOM, YTO IOCJE TDPeHUS
0 MeX 300HHTOBAA MAJOYKA HAXOIUTCA B, HeOOHRIYHOM,
HadJIeKTPU30BAHHOM COCTOAHWM.

JleMOHCTDMPYA HOpHTAKEHHE, CIEAYeT «u3berars
OPUKOCHOBEHNA I'HMJb3H K MAJIOYKe, TaK Kak Habmwoge-
HHEe IOCJIEeAYIOLIero 3a 3TUM OTTAIKUBARNA 6YAeT npeix-
JeBPEMEHHEIM B MOXKeT OTBJIEYDh VUAIIUXCA OT TJIaBHOHM
3amaun»!: HaGMOACHWSA OPUTAIKEHUS K HA3JIeKTPHA3O-
BaHHOMY TEJIY.

- (-

Puc. 7
1 Jlpy omucanum omblTA HCIONB30BAHA KHWra: JleMoHcTpa-
MUOEHBIE OIBITEI Mo u3nKe B 6—7 KiIacecax cpegmed mroanr/
IIox pen. A. A. Ioxposckoro. M.: IIpoceemerue, 1970.
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2. B nipouecce IpoBeeHUS ONBITOB IO 3NE€KTDPU3AIIUY
TeJ TPeHMEeM Ba)KHO O06pamars BHIMaHUe YYallUXCcH Ha
TO, UTOJIPULUHOL 3eKMPU3GLLL A81AemOs He Theiie,
a naomhnoe conpukocrhosenue 08yYx pa3HopodHbix mea.
HpmeM yem Oojspiue DOBEPXHOCTDh CONNPDHKOCHOBEHHSHA,
TeM CHJIbHEee 3apskaroTcd ofa KOHTAKTUDYIOUIUX Tesa.
Tpenue ke B faHHOM cIyHae ABIAeTCA YAOGHBIM U ad-
GEeKTHBHEIM METOJOM CO3JZAaHMA HeoOXoamMoro nid
3JIeKTPU3ALKH IIJIOTHOTO CONPUKOCHOBEHMSA TeJl U yBe-
JMYeHVA IIOMIAAN TOBEPXHOCTY TAKOTO KOHTAKTA.

¥Ypox 27/2
dnexrpockon. IIposogHUKH
H HENPOBOAHHKH 3JIeKTpHUYECTBA

OcHoBHOH MaTepHana. YcTpoHcTBO, DDUHIIUL JfeiCT-
BMSA U HasHadeHHe 3JeKTpockona. IIpuMepn! BelnecTB,
ABJIAIOUIUXCA NPOBOAHHKAMRE M JUSINEKTPUKAMM.

JemoncTpanuu. 1. YeTpoiicTBo u feficTBYe 3I1€KTpO-
ckona (o puce. 32—34 B ygye6HuKe). 2. [IpoBOZHMKE K
OUANEKTPUKHA. )

Peurenne 3agau

1. JlBe npUTATHBAIONIHECA APYT K APYTY 3apsXeHHbIe
ruab3el U3 Gonkre (pec. 8, a) mocne CONPUKOCHOBEHUA
PACIONOKUINUCE BEePTHKANLHO (pHuc. 8, 6). ObbacHure
SBJICHME.

2. Ire npuTATHEaIOUINECHA APYT K APYTy 3apAKeHHbIS
runs3nl U3 Gonsru (puc. 9, @) mocie CONPUKOCHOBEHUSA

Puc. 8 Puc. 9
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OTTONKHYJHCH APYT OT Apyra
(pme. 9, 6). O6BbACENUTE ABJIE-
HHE.

3. KakoMy H3 BJIEKTPOCKO-
IOOB, NIpelcTABJIEHHBIX HA PMU-
cyake 10, coofmuam Goab-
Wil mo MOAYJIIO SJEeKTpUIe-
CKHAl 3apan?

Puc. 10 4. Ha pucyeke 11 npea-
CTaBjleH OJWH B TOT JKe IO-
JIOKATENBHO 3ApSKeHHHIH ajiexkTpockon. Ompegenure
3HAK 3aPANA TOAHECEHHOH K S)IEKTPOCKONY HANOUKH.
OnpepenuTe sHaK 3apajga NaJOUKY ANA CAyIas, Ipej-
CTABJIEHHOTO HA pUcyHKe 12.

Puc. 11 Puc. 12

5. K sapasxennonmy aJaeKtTpockony (puc. 13, a) moxn-
HecJIM 3apsiKeHHLIH mapmk (puc. 13, 6). MoxHO au mo
STOMY DHCYHKY OZHO3HAYHO ONDEAeJUTH 3HAK 3apAfa
aJeKkTpocKoma? OTBeT HOACHHUTE.

6. Ha pucyske 14 mpeficTaBneHb! [Ba 3apAKeHHEIX
aneKTpockona. Kax onpezenuTs 3uak 3apAAa 3JeKTDO-

Puc. 14
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CKOMNa 2, ec/iM B BAIIEM DACIIOPAYKeHUH HeT HAJero, Kpo-
Me 3THX 3JIeKTPOCKONOB? .

7. OKCIIepNMEHTANBHO ONpeieSTUTe 3HAK 3apa&, obpa-
3VIOIIerocs Ha CTeKJIAHHOH marodxe Ip¥ ee TPEHUU O
6ymary, pe3uHy, ROKY, Me€X, HIePCTAHYIO M XJOM4aTofy-
Ma’KHYI0 TKaHW, UMesI B CBOEM PaCIIOPAKEHUH IIOMPMO
YKa3aHHBIX TIPEAMETOB TOJbKO KYCOUEK IIeJIKOBOX TKAHU
H 3JeKTpOckon (3/1eKTPOCKOIl MOXKHO 3aMEHUTH JIETKOM
rUnb30# U3 GONMbrn, NOAREIIEHHOW HA IMEJKOBON HUTH).

Ha mom. § 27, JI. Ne 1173 [938], 1174 [939], 1187
{952]. 3azmaHMe: M3 NOAPYYHBIX CPEACTB B TeUYeHUE
He/le/IX U3rOTOBUTH IIPOCTEAIIN 3JIEKTPOCKOII.

MeToanuecKkue peKOMeH aI[uH

K demoncmpayuam

Jns AeMOHCTpANUY BEIEeCTB, ABNAKIIUXCS IIPOBOJ-
HUKAMH UAM OWIJeKTPUKAMM, YCTAHABIMBAIOT DPSAOM
ABa 3JIEKTPOMETPA, OAUH K3 KOTOPHIX 3ADSKEH, a BTO-
po#t — Hert (puc. 37 B yue6HUKe). IIlape! 3/1eKTPOMETPOB
COEAVMHAIOT YIOOUEPEJHO CHAYAJIA TIPOBOIOYHBIM Pa3psan-
HUKOM, Jep;Kd ero 3a U30JApYINYI0 pyYKy (puc. 38 B
yueOHHKe), 3aTeM — [epeBAHHONH NuHelikoit, gepka ee
HA NJIaHKe U3 OPrcTeKJiga, & IOTOM — CYXOH CTeKJIAHHOM
MaJOYKOM.

IIpn coeguHEeHNM IMAapOB IPOBOJIOKOM CTpesnKa 3api-
KEHHOT'0 3JIEKTPOMETPA PE3KO ONYCTUTCA, 2 HEIAPAIKEH-
HOTO — MOAHMMeTCA TAK, UTO YIIBI MEXKAY CTEeP’KHEM K
CTPEJIKOI B 060UX 3JIEKTPOMETPaxX OKa3kIBAIOTCHA OAWHA-
KOBLIMH. IIpH coeguHEHHH MADOB AEpPeBAHHON JNHHEeH-
KOM CTpesKa OZHOrO 3NEeKTpoMeTpa 6yneT MenJIeHHO
ONYCKAaThCA, B TO BpeMsA KaK CTpelKa Apyroro 6yaeT Tak
sKe MeIJIeHHO NoAHMMaThesA. CoeflMHAS 3JEeKTPOMETPRI
CTeKJAHHON NMaJI0UYKOoM, TEMOHCTPHPYIOT OTCYTCTBHE Ka-
Kux-1160 N3MeHeHUH B NOKAa3aHNAX NPUGOPOB.

B onucanHOM onkiTe BMECTO nepenanno}«'x JUHEUKU
MOKHO MCNOJIL30BATH 6ENYI0 XI0TTIaTo0yMaKHYI0 HUTh,
a BMECTO CTEKJAHHOH DANOYKM — INEeJNKOBYIO, JepXKa
3TH HHTH NpPAMO B PYKaX H Kacasch UMH mapoa 3JIeKT-
pPOMETPOB.
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W3 npoBeileHHOr0 OMBITA MOXXHO CAEJIATEH BLIBOK O TOM,
YTO mepeMellleHNe 3APANORB M0 PA3HBLIM TeJIaM IIPOYICXO-
AUT He OAUHAKOBO: OHH JIETKO M OBICTPO MEPEeMEINAlOTCH
B MeTaJIaX, ropasfo MeJiieHHee — B jdepeBe (K BIAOJEB
6eso#t XI0mMIATOOYMAIKHON HUTH), & IO CTeKAAHHOH Na-
JouKe (M BROJIb HICJIKOBOY HUTH) 3apANKI IepeMellaThCa
He Moryr. TakuM o6pas3oM, MeTadJl ABJIAETCA XOPOUINM
OPOBOXHUKOM 3JIEKTPUUYECTBA, CTEKJO U MIEJK — XOpOo-
IIUMHA TABJIEKTPUKAMH, a JepeBo U Oejlasg xJaomuaToby-
Ma’KHAf HUTHL IO CBOMM 3JIEKTPOIPOBONAIIHM CBOMCT-
BAM 38HMUMAIOT HEKOTOPOE IPOMEKYTOTHOE II0JIOKEHUE,

Ilocne DpoBReneHMA ONBITA TIONE3HO OTMETHTH, «9TO
MHOTHE TBepAhle AMIJEKTPUKH, HAOpPUMep CTEeKJO, XO-
pOILO M3OJUPYIOT TOJABKO B CYXOM BO3AYXe M AeJalTCs
ILIOXHMY M30JIATOPAMH, €CJIN BJIAXKHOCTE BO3AYyXa BeJun-
Ka. OT0 OO'BACHAETCA TEM, UTO BO BJIASKHOM BO3ZYXE Ha
IOBEPXHOCTH H30JATOPOB MOXKeT o6pa3oBaTHCH HPOBO-
AAmAas IJIeHKa BOKLI» 1,

KpomMe TOro, M30JupyIOIMUE CBOMCTBA BeImIeCTBa MO-
IyT CHJAbHO MEHATHCA B 3aBUCHUMOCTH OT €TI0 COCTOAHUA.
HanpumMep, cTek/J10 COBEPIIEHHO YTPAUUBALCT H30JIUDPYIO-
e CBOMCTBA NPH BBICOKOH TeMmepaType. ITO MOMKHO
MOATBEPAUTH OIBITOM, H300paKEeHHBIM Ha PHCYHKe 15.

Puce. 15

MosxHO npeAsIOXHUTh YUAIQHUMCA BREICKA3ATh IIPEXIO-
JOXEHUS OTHOCUTEIBHO IPOBOAANINX CBOUCTB YepHOH
XJIOMYaTOOYMAaKHOH HUTH [I0 CPABHEHHIO ¢ 6esroit U 060-
CHOBATH CBOM BRICKA3BLIBAHHMSA, A 3aTeM IIPOBEPUTH 3TO Ha
onmlTe (B 4epHO® HHUTKe 3apAx OyfeT mepeMemAaTbes

1 TIpr onmMcaHUK OMBITA MCHOJBIOBAHA KHUTA: DNeMEHTADHLIN
yue6aur ¢usuru/Ilox pen. axazn. I'. C. Jlapac6epra. 3-e umax.
T. II. dnexTpnuectso ¥ Marverusam. M.: Hayxa, 1961.
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6bicTpee, ueM B GeJyioil, TAK KaK YepHAas KpacKa XOpouo
IPOBORUT 3NEKTPUIECTBO).

R

K pewenuw 3adau | 6

1. lIpu peurenuu 3agad 3—6 AN1A SKOHOMW K BpEeMEHH
VUHTeNb MOX<eT H300pA3UTL HA NOCKE TOJBLKO OJHY Iapy
3JIEKTPOCKOIIOB M IIpU IIepexofie K KaXXZoi cieylomel
3afiade UBMEHATL B 3TOM PHCYHKe TOJBKO 3HAK 3apsaja U
yroa Mexxay nenecrkamn. C Toit ke 1esIblo MOM¥CHO NpeA-
JIOUTH YUAIIMMCH ITOJHOCTHIO N300PA3UThL 3NI€KTPOCKO-
el TONABKO K 3ana4e 3, a NIpu peixeHuy 3agaqy 4—6 xKop-
nyc ¢ OACTABKOI He PUCOBATH.,

2. OrBer K 3ajgaye 6: HY)XHO TPHUOIV3NTH IHADPHI dIEK-
TPOCKOMNOR APYT K APYry. Ecnu yriaw Mexxay AMCTOYKa-
MU YMEHBUIATCA, 3HAYUAT, 3JEKTPOCKON 2 aapsKeH OT-
PUMIATENBHO, A €CJIU YBETHYATCH, TO NOJOKNTENBHO.

Ypox 28/3
JJIeKTpHUecKoe IoJie

OcnoBaoi ™martepyan. CyliecTBORaHUEe 3JeKTPHUE-
CKOTO TI0J11 BOKPYT HA3JIEKTPHU3OBaHHKX Tes. Iloye Kak
BuA matepun. HanpaBienue 3JIeKTPHYECKUX CHJ M H3-
MeHeHUe MX MOAYJA NMPH N3MEeHeHUH PACCTOAHMSA O HC-
TOYHUKA ITOJIA.

JdemoHcTpanun. 1. 31eKTpuyecKoe Tone 3apskKeH-
HBEIX IIAaPUKOB M Apyrux ten (nmo puc. 36 B yueOHUKe
u puc. 20, 21 garHoro mocobus). 2. Bsaumopgeitcrrue
3apAIKEHHBIX TeNn B 6e3BO3AVINHOM NPOCTpawHcTBe (1o
puc. 35 B yueOHHKE).

Pemrenue sagau

1. JI. N2 1201 [966], 1202 [967].

2. Ha pucynke 16 mapsr / ¥ 3 ©MeIOT paBHEIe O MO-
QYO 3apsabl U HAXOAATCS HAa OAUMHAKOBOM PACCTOAHUM
ot wapa 2. CpaBHUTe MOAYNH CHJI,

. ) 2 3
JefcTByIomuX Ha mapsl I u 3 co
cropoHsl mapa 2. Waobpaaure atu
CHJIBI B TeTPaZWl HA PMCYHKe, aHa-

JnoruyHoM pucyuky 16. Kak nawme-
HATCA CUJILI: A) OPU H3MEeHEHUn Puc. 16
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a) 0) 6)
Puc. 17

3HaKa sapsaja mapa 2 Ha OPOTHBONOJIOKHBIA; 6) npu
VBeJHYEHUH PACCTOSHNSA MexAy mapamu I u 3?7

3*, Ise OAMHAKOBRIE I'MJIb3hI DOABENieHkl Ha HUTAX
(pme. 17, a). Ilpu coobmeHun Ka)XAZOU M3 TMJIB3 IOJO-
KUTeNLHOTO 3apAfa ¢, HUTH OTKJIOHAIOTCA OT BEPTHKA-
JH Ha yrox o, (puc. 17, 6), a npm coobIIeHUN NOJOKMA-
TEeJNBHOTO 3apsafa ¢, — Ha yroa o, (pme. 17, 8). Kaxoit
3apan 6oiblie: g, NN gy?

Kaxk pacnonoxpunucek 651 ruIb3sl IO OTHOMIEHIIO APYT
K Apyry, ecnu Obl 3apAjll ¢; M ¢, OBLIM OTpUIATENH-
HBEIMH?

Ona orseTa Ha mocTaBJeHHEIe BOIPOCKW BCIIOMEHTE,
KAK 3aBUCHT YTOJ PACXOXXKAEHHS JIHCTOYKOB 3JIEKTPO-
CKOIla OT BeJTHIHHKI COOBIICHHOrO eMy 3apaia.

4. Kakx pacmoaoXaTcsi JHCTOYKH 3JeKTpOCKOMA
(prc. 18, o) npy NpHGNHKEeHUHE K HEMY HA3JIeKTDH30-
BaHHOH manouxu (puc. 18, 6)? Caenatite B TeTpagm pu-
CYHOK, HAJIOTUYHEIA DHCYHKY 18, 6, H306pasus Ha HeM
JIMCTOYKHY 3JIEKTPOCKOIA.
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5. Pemmre 3amavy 4 gnsg ciayuas, IPUBEJAEHHOI'O HA
pucyuke 19,

Ha gom. § 28, JI. Ne 1205 [970], 1185 [950], 1186
[951]. - . &

BHINOMIHUTE SKCIIEPHUMEHTANILHOE 3aJaHMe: HAlJIEKT-
pu3yiiTe TPpeHHEM ILIACTVIKOBYIO NMANKY (MJIH HaXyThIH
BOBOYIIHEIA IIapuK). UccrenyiiTe co3IaHHOE €10 3I€KT-
prHecKoe IMmoJie ¢ IOMONILIO THJIB3K HA INEJKOBONl HUTH
U 3apuCyiTe HECKOJIHKO IIONOMKECHUN HUTH U I'HJIL3BI IO
OTHOIIIEHUIO K MAalKe.

Meroauueckue peKOMEHIAINY

K ocHnosromy mamepuanry

HecMmoTps Ha oTcyTCTBHME B HporpaMMe Kypca dusu-
Kn 7—9 kaaccos 3akoHa KyloHa ¥ TOHATHA O HanpA-
JKEHHOCTH BJJEKTPUUYECKOro II0JAfd, TIOJE3HO COOOIIUTH
yJaluMCcss O TOM, YTO MOJAYJHU CHUJ 3JIEKTPHUECKOrO
B3aMMOAEHCTBUA MesKLY ABYMS 3apAKEeHHLIMU IIapaMp
TIPOTOPITUOHANLHEl TIPOM3BENEHHIO MOJYJNell UX 3aps-
J1O0B. A B ofmieM caydae dem GoJbIne MO MOAYJIIO 3apAX
TeNa, TeM CHJIbHEEe CO3ZaBaeMoe UM noJje (IpH IPOUHX
PABHBIX YCJIOBHAX).

K demoncmpavuam

CueKTpHl 3JIeKTPMYECKHNX TIOJIeH IIesiecoo6pasHo IIpo-
XEeMOHCTDHUDOBATH C HOMOIIBIO 3JEKTPHUECKNX CYJATAHOR

7
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a) 6)
Puc. 21

cHa4gasa AJd OAHOTO N30, MPOBaHHOro 3apsazga (puc. 20, a),
a 3aTeM A JABYX BiauMopeicTsyiowmux (puc. 21, a, 6).

Crnenyer MOACHHUTH YUAIIUMCHA, YTO B 060HX CAyYaaAX
fyMaskHBEIEe JEHTOUKM CYJITAHOB PAacIOJATAIOTCH BAOJD
CHJIOBERIX JIMHU$ 3/EeKTPUYECKOTO TIONA, T. €. BLOJb JU-
HUH, KacaTeabHblIe K KOTODHIM B Ka)XBOH ToUKe Iond
COBMAAAIOT C BEKTOPOM CHbI, AeiCTBYIOINEI CO CTOPOHLI
110AA Ha NOMELIEeHHBIH B 3Ty TOUKY 3apAX.

ToT dakT, 94T0 MOAYAEL JeHCTBYIOMIE! HA 3apAL CHJIbL
YVBEJIUYHBAETCA 110 Mepe ero NPULINKeHUA K HCTOYHHKY
[10J151, MOYXHO TIPOJEMOHCTPHUPOBATE C MOMOIBIO IIPOBO-
JAlEeH THAB3b, MEJJCHHO NPHOIHIKASA ee K TOUEUHOMY
3apagy unu mapy (puc. 20, 6) HIB K KaxoMy-1ubo apy-
roMy Teny, HaIpUMep K 3apsiKeHHON maJyouke (puc. 36
B yuebHUKe).

Ypok 29/4

denuMoCTh 3JIeKTPHIECKOro 3apsaaa.
Crpoenne aToMOB

OcnoBnoli marepunan., JleJMMOCTH 3NEKTPHYECKOrO
sapafa. JIexkTpoH. Onmitet Munnumkera n Hodde mo
ollpefeJieHHIO 3apAja 3JIeKTpORa: EfMHUIIA 3JeKTpUYe-
CKoro sapsaga — kKynoH. CTpoeHume aroma. IIpoToHEI.
HeiiTpors:. CTpoeHHe aTOMOB BOAOpPOAA, rejius, JUTHA.
IlonoxuTelLHbIE N OTPUIIaTeIbHbIe HOHBI.

Hemoncrpanuu. 1. OnbiTel o pucyskam 37, 38 B
yuebHMKe. 2. IlepeHoC 3apdaja ¢ 3apAXKEHHOTO 3JIEKTPO-
CKONa Ha He3apAKeHHBbIH ¢ moMolgblo mpolsHoro wapwH-
kKa. 3. Tabarna «CrpoeHEne atomas.
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Pewmenne 3agaq

1. Bokpyr sapa aToma yraepoaa obpangaercs 6 anexr-
posOB. CKOJBKO MPOTOHOB COAEPIKMTCH B AANPE ITOrQ aTo-
Ma? Bo CKONBKO Pa3 AAp0 aToMa yriepofa TaAXeNeegnpa
aTOMA BOJOPOJA, €CIH B €r0 COCTAR BXOAUT 6 He#TpoHOB?

2. V13BecTHO, UTO B COCTAB AApa aTOMa JUTHA BXOAUT
3 nporoHa 1 3 HeliTpoHa. CKOJLKO BCErQ YaCTHIL B ATOME
nuTua’? ‘ -

3. JI. N2 12314—1216 [979—981], 1219—1221 [984—
9861, 1227 [992], 1228 [993].

Ha nmom. § 29, 30, ynp. 11, JI. Ne 1218 [983], 1222
[987].

Me'ro,unqecxne PEKOMeHJaIl1A

K pewenuio 3aday

Tlocne orBeta Ha Bonpoc 3agavuu JI. Ne 1219 [984] no-
JIE3HO COOCINUTEL VYALINMCH, YTO IIPH PEINeHMU MHOTHUX
3aiad Maccy aTOMa CUHMTAIT NpUOIU3HTENbHO pPaBHOMN
Macce MOHa, NpeHeGperaa Maccoil aJIeKTpoHA 110 CpaBHe-
HHUIO C Maccoit axapa.

¥pox 30/5
O6BACHeHHe 3JIEKTPHIECKUX
ABJEHMHA

OcnorHoM Matepuan. OOnLACHEHME 3NEKTPHU3AMUHU
TeJ NP CONPUKOCHOREHUHU, CYMECTROBAHHA HPOBOAHMU-
KOB M IW3J1eKTPHKOR, epelayd YACTH 3MeKTPHYECKOro
3apsnga 0T OJHOTO Tesna K APYyroMy, NPUTAKEHUA Heaapa-
SKEeHHBIX IPOBOAAIUX Teld K 3apAKEeHHOMY
H3a OCHOBe 3HAHUIA O CTPOGHWM AaTOMA.

Jdemonrcrpanuu. ONBITH IO PHCYRKAM
40 u 41 B yueOHUKE.

Pemtenne 3agau

1. Ha pucynke 22 mpejcraBleHBl gBe
HojBeIleHHBIe Ha HHUTAX [POBOJALIHE -
THIB3bl, OAHA U3 KOTOPBIX 3apsdKeHa, a BTO-
past — HeT. ByayT J¢ 3TR runsabl Bzaumo-  Puc. 22
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12
a)
Puc. 23 Puc. 24

JeitcTBOBATL Mex Ay coboii? Ecmu 6yAyT, TO KaK: NpUTs-
TMBaTbcA NIK oTTanKkuBatsca? OTeer o6ocHYyiTE.

2. Ha pucyHke 23 n3o6paskeHb! JBe NPAUTATHBAIOMIVE-
¢cA ApPYT K APYTY NPOBOAAIMe M'JIb3kI ONUHAKOBOM Mac-
cul. HUTH, HA KOTOPBIX OHHM NOABEIIeHkb!, OTKJIOHEHE! OT
BepTHKANHM Ha OAHHAKOBBIE yrhael. Mo)xker JIR OfHa u3
ruab3 GBITH 3apsi>keHa, a Apyraa — HeT? MoryT au oGe
THJIL3LL OHITE 3apsKennl? OTBeTh 060CHYHTE.

3*. Ha KaxoM 13 PUCYHKOR 24, 3 —8 NPABMILHO M306pa-
SKEHO PaCIIOJIOKeHNe JBYX 3APSKeHHAIX I'JIb3, €CJIY MAC-
ca OepBoil FAIb3kI 3HAYUTENBHO GOJIbINe MAcChl BTOPOit?

4. Mornu nu iBe NoABeNIeHHbIe HA HATAX NPOBOAALLME
THJIB3Rl CHayana NPHTAHYTHLCA APYT K APYTY, 2 3aTeM
OTTOJIKHYThCA, ecJIU JO B3aMMOpe#iCTBAS oAHa K3 HUX
GbLya 3apAXeHa, a Apyrasa — Her? Ecau fo B3aumogei-
cTBUA 00e OHM GBIV 3aPAYKEHRI: a) ONHOMMEHHO; §) paa-
HOMMEHHO?

5. JI. Ne 1224 {989], 1225 [990].

6. Ha xakoM M3 pMCYHKOB 25, a—¢@ NpaBMAbLHO M30-
6paskeHO PacHoyIoKeHUEe ABYX OAMHAKOBBIX NMPOBOAALIMX
THJIb3, OfHA N3 KOTOPHIX 3aPAYKEHA, & BTOPAR — HeT?

Ha pom. § 31, ynp. 12.




MeToauueckue peKOMeHAAIN

K ocrnosnomy mamepuany

B § 31 o6rAcHAeTCA MeXaHM3M NPHTAKEHHWA K Ha-
BJIEKTPASOBANHOMY TeJy TOJBKO Npo60Jdswux Hesaps-
JKEeHHBIX Ted., Ecim y yYamuXxcA BOSHHKHET BOIIPOC
O DIpUYNHe OPHTAXEHHA K HASJIEKTPH3OBAHHBIM TejaM
He3apAKeHHKX OUusLeKMPuKo8, B IaCTHOCTUA O IPHUKHE
OPUTANKEENS K 3apAXKeHHON IaJloYKe CTPYH BOAKI H
MeJKHMX KYCOUKOB OymMaru, m306pa’keHHBIX Ha PUCYH-
Ke 28 B yueOHHKe, TO Ha HTOT BOIPOC MOKHO OTBETUTH
cJeRyoIInM o6pasoM.

Boaa (upm orHOcuTennHo HeboNB- 0Ch AUIONS
IHOM KOJIMYECTBE PACTBOPEHHEIX B BHel
coseit) u 6yMara SBAAKTCA JUIJIECKTPH-
ramu (u3osiaropamu). Ilox Boageitcrsi- :
€M BHENIHEI'0 3JIEKTPHYECKOIo IIoNfA, B AUIONE

JAHHOM CJAyYae OoJA 3apaXeHHON 360-
HHUTOBOH NaJOYKH, IMIIEKTPHKH NONR- Puc. 26

pusyiomes. 9To 03HAYAET, YTO [EeHTPHI
pacopeneeHHuA MOJOKHNTENBLHBIX U OTPHIATEeIbHEIX 32-
PAJOB B MX MOJIERYJIaX (AJIM ATOMAX) CMeIatoTCA B Ipo-
THBOHOJIO)KHEIE CTOPOHBI. Taras MoOJeKy.Jda, HMelomas
IBA 3JIEKTPHYECKHMX IIOJIocA, HA3BIBAGTCA Junonrem, a
BooOparkaeMas JHHUS, COCRUHAIONIAA €€ IIOJIOCHI, —
ocvio dunoas (puc. 26). B nonapu3oRaNHOM AH3JIEKTDH-
Ke ocH Ju1oJyeif OpHeHTHPOBAHE] BAOJb JRHNY AeficTBUA
CHJI BHEITHEro TOJIA.

B pesynbrare Takoil opueHTAIUM AUDONEN Ha Gosee
6MusKofl K 3apAKeHHON NANTOYKE IOBEPXHOCTH CTPYH
BOJKL ¥ KYCOYKOB OyMarw HOABJIAETCS CBA3AHHBIA 3a-

CTPYS BOABI —
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PsA, TPOTMBOMOJOMKHEIA 110 3HAKY 34pAAY NAJOUYKH
(puc. 27). Bnarogaps 3TOMy 1 BO3HHKAET IPHUTAXKEHHUE
MeXAY NajJodKo M AMdIeKTPUKAME (HECMOTpPA Ha TO,
4TO U Boja, ¥ 6ymMara B eJIoM HelTpabHbI).

TIpy o6scHEeEMY ONTMCAHHLIX OMBLITOB HE ClefyeT, Ha
Hall B3rasif, pacCKas3hkIBATL O CYLIECTBOBAHMY ITOJAp-
HEIX ¥ HENOAAPHEIX AWIJIEKTPHKOB U Pa3INIHOM MeXa-
BEH3Me UX MONAPU3aIMN.

Ypok 31/6

ONIeKTPHYECKHUI TOK.
HCTOYHMKH 3JIEKTPHYECKOTO TOKA.
KpaTtroBpemennan kouTpossHada pabora Ne 4
no meme «3.neicmpu3aqun mean.
Cmpoenue amomos»

OcHOBHO# MaTepHall. dnexTpudecKuit Tok. HcTou-
HHUKM TOKa. YCTDOICTBO, JeiicTBHe N TPUMEeHeHNe raib-
BaHWYECKHUX J/IeMEHTOB M aKKyMYJNATOpPOB. Paamuuue
MeXAY FaJIbBAHNYECKUM 2JIeMEHTOM H aKKYMYJIATOPOM.

Jemorctpanmun. 1. UcTounnku Toka (o puc. 42—44
B yuebHuke). 2. COOpKa 1 AeficTBHE MOLEIH AKKYMYJIfl-
TOpA.

Pemenne 3amau

1. Ecau k mapam pasBONMEHHO 3APAXEHHBIX 3JIEKTPO-
CKOLOB OJHOBPEMEHHO IIDHKOCHYTBHCA METANINYECKUM
CTep¥HeM, TO B HUX BO3HMKHET 2JIeKTpUdecKuit Tok. UeMm
3Ta YCTAHOBKA IPUHIUNIKANEHO OTIHYAETCS OT YCTPOHCTR,
KOTODhIE IPUHATO HA3KIBATH HCTOYHUKAMY ToKa?

2. Ilporeraer M TOK BHYTDPH TaJIbBaHHYECKOro 3Je-
MeHTa, OT KOTOporo paboraer 3JeKTpUUeCKHil (HOHADH,
KorAa ¢GoHAaph BKJIIOYEeH? KorAa OH BhIKJIOHYeH? OTBEThI
obocuyitre.

3. Bo3HHK JIE TOK B METANINYECKOM CTEPyHe, KOTO-
PBEIM OIHOBPEMEHHO NIPUKOCHYJIWCH K IlapaM IBYX OAM-
HAKOBHIX 3JIEKTPOCKOINOB, €CJH 0 COSAUHEHNA MIaPOB:

a) OANH 3JeKTPOCKON OBIN He3apAXKEH, 4 3apAx BTOPO-
ro 6xn11 paeeH +1 Kur;

0) sapan kaxaoro ajnekTpockona 6s11 paBen +1 Kia;
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B) nepme.m 3JIEKTPOCKOII UMeJ 3apAx, pamn:m +1 Ka,
a BTOpO¥ — 3apsAn, paBHb# +2 Ki?

4. JI. Ne 1229 [994], 1232 [997], 1240 [1005]‘“‘

Ha pom. § 32, JI. Ne 1233 [998], 1234 [999], 1239
[1004]. Baznanwme 6%.

KpaTtrkobpemenHasi KORTpoabHad padora Ne 4
(ma 15 mun)

Bapuanr 1

1. Bee Tpu mapa, n3o6parkeHHble HA pUCYHKe 28, 3a-
paxkeHnl. [Hapw 1 u 3 OTKIOHUINCEH OT BEPTUKANH B pe-
3yJbTaTe EX B3aumozelicTBEa ¢ mapom 2. Oupeaenurte
3HAK 3apAfA KayKAoro 13 mapoB. (PaccMoTpuTe BCe BO3-
MOXXHBIE CJIy4am.)

2. ITogBemerHLIe HA HUTAX IIapel I 1 3 UMEIOT Ofu-
HAKOBBIE MaCCHl ¥ PaBHEIe II0 MOLYJIIO 3apAAk! (puc. 28).
Ofa mapa OTKJIOHHMINCH OT CBOMX IMEPBOHAYANBHLIX IO-
JIOKeHH# (H300paskeHHBIX NOYHKTHPOM) B pe3yJabTaTe
BJIEKTPUUECKOT0 B3auMogelictBua ¢ mapom 2. [Mouemy
map I OTKJIOHUJCS CUbHee, 3eM map 3?

3. Boxpyr aapa aroMa 0epHiiand, cocToAllero us 9
YaCTHI, OIBMIKYTCA 4 aJeKTpoHA. CKOMBKO B AApe 3TOTO
ATOMA IIPOTOHOB U CKOJBKO HEHTPOHOB?

BapuanT 2

1. Ha pucynke 29 u3o6paseHH a8a ‘METaNTHYeCKHX
mapa Ha WU30JIHPYIONIMX moicraBkax. OauH Imap 3apA-
$KeH, a BTopo#l — HeT, CymMeCTBYeT U cHJIa 3JIeKTpHYE-
CKOTO B3awmofeiicTBuaA Meskny mapamu? Ecam ms, To
KaxKas: UPUTAKEHUA WY OTTAJIKUBAHNA?

2. ITocnie npubMMIKeHNUA 3apAKEHHON TANOYKH K MIa-
PV 3apAMKEHHOI0 3JIEKTPOCKONA INCTOUKH DJIEKTPOCKOIA

Puc. 29
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pasouwnrcs Ha 6onpIMit yroa (T. e. noguanuces). MoxHo
X HA OCHOBAHMM 3TOr0 OOBITA ONpeNeaUTh 3HAK 3apAfa
3JIEKTPOCKOIA, eC/I 3HAK 3apfAfa [MajOMKH HensBecTeH?
Ecau MoxHO, TO onpeJeuTe ero,

3. CyutecTByeT 11 31eKTPAYECKOE T10JIe BOKPYT 3aps-
JKEHHOrO Illapa, ecJH OH HAaXONUTCA B 06e3BO3JYLIHOM
npocTpaHcTse?

MeToauyecKne peKoMeHaluu

K demoncmpayuam

1A 1eMOHCTPALMK MOJEIN aKKYMYJIATOPA JBa CBUH-
IIOBRIX 3JIEKTPOJA 3aKDEIJIAIOT B ClIeI[MANLHOI BCTAaBKe
¥ norpykaiot B crakaH ¢ 10% -HbIM pacTBOpoM CepHO
kncaoThl. [IpucoefMHEAA He3apsKEHHBIH AKKYMYISTOD
K JIaMIO4YKe Ha TOACTaBKe, ybexxgaloTca B OTCYTCTBUU
TOKa B IeIM. 3aTeM, OTKJIIYHUR aKKYMYASTOD OT JaM-
IIOYKH, 3APAKAIOT ero B TeueHre 1—2 MUHYT OT HCTOY-
HHKa [IOCTOSHHOTO Toka Ha 3,5—4 B. IIpu coeavHeHuN
3apsAXKEeHHOTO AKKYMYJIATOpPA € JAMNOYKOM IoC/enHsist
3aropaercd, JeMOHCTPUDYA HaNNYHe TOKA B NEmH.

Omeembt k konmpoavHoil pabome No 4

Bapuanr 1

1. Bce Tpu mapa nmn6o s3apsiKeHbl WOJIOKNTEILHO,
aunbo — orpunarensHo. 2. Ha map I ge#cTByer Gonbias
cHja, Tak Kak OH IOABemEeR 6iamike K mapy 2 B o0yacTu
60J1ee CUIBLROro noad. 3. 4 MpoToHa ¥ 5 HeHTPOHOB.

Bapuaut 2

1. CymecrayeT cuia npuTaxenus. 2. Hensasn. 3. Cy-
HIECTBYET.

Ypor 32/7

JIeKTpUIecKasa 1ens
M ee COCTaBHBIe YaCTH

OCHOBHOI MaTepual. DIeMEeHTH 3NeKTPUUYECKOil 1e-
OIN ¥ UX ycnoBHbie o603HaueHuMA. CXeMEl 3JeKTpude-
CKHX Ieneit,
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Aemoncrpanmun. CocrasJe- AKKYMYJAATOPH
HPe 3JIeKTpHYecKO#t memu (mo

e NN
pHG, 49 B yueGHHKE). =+ - +
Pemenne 3axaq E E-‘
1. Ha xakoM u3 pucyexos 30
AKKYMYJATOP NPaBRIAbLHO NPH- 7 \ - - y =

COeAUHEeH ANA NOA3APANKH K
HMCTOYHMKY HOCTOAHHOTO TOKA?  3asKHMHI (KJIEMMbI) HCTOU-

2. ¥op. 18 (2—5). HYK& IOCTONHHOTO TOKA
3. Ananu3a pesyJbTaTOB KOHT- a) 6)
poJsbsHOiT paGornl N 4, pa6ora Puc. 80
HaJ omuGKAMH.

Ha mom. § 33, yop. 13 (1), JI. Ne 1242 [1007], 1243
[1008], 1245—1247[1010—1012], 1254 [1019].

¥Ypoxk 33/8
JIEeKTPUYIECKHH TOK B METaJLIax.
HeHCTBHA 2/1eKTPUIECKOro TOKA.

Hanpasaenne Toka

OcnoBnolt MaTepuan. IloBToperde CBeACHUH 0 CTPYK-
Type MeTasa. IIpapona aleKTPHYECKOTO TOKA B METaJ-
nax. [{e#CTBHA 5JEKTPRYECKOr0 TOKA W MX NpaKTHYe-
cKoe npuMeHeHHe. Hanpapieane aeKTPHIeCKOTO TOKA.

JAemoncTpamun. JeficTBUA SIEKTPUIECCKOrO TOKA (10
puc. 53—57 B yuebunKe).

Pemenue aanau

1. JI. No 1248 [1013], 1250 [1015].

2. Byfer 1 ropeTs JaMIIOUKA, eCIK ee NPUCOeUHITE
TONBKO K IOJIOKHTEJILHOMY ITOJIIOCY MCTOUHUKA TOKA?
TOJBKO K OTpHHaTensHOMY? K obomM momocam? Bosn-
MuTe JaMIOYKY M Garapeiiky oT KapMaHHOTO GOHApPA H
IpOBephTE HA OILITE IPARWIBHOCTH CBOMX OTBETOB.

3. HauepTuTe cxeMy 57eKTpHIECKOl nenn, B KoTopoH
OJHUM KJIIOYOM MOXXHO OFHOBPEMEHHO BKJIOYATH (H BEI-
KJIIOYaTh) ABe JaMIOUKH, JIpefnoxuTe 0 BOIMOXKHOCTH
JBa BAPHAHTA TAKOH CXeMBI.

4. B 4eM COCTOMT pasnu4ue B ABUKeHHAH cBOGOAHRIX
3MeKTPOHOB METANINYecKOro IPOBOAHHKA, KOPZA OH
nprcoeJHHEH K IOJIOCAM MCTOTHMKA TOKA H KOrjga orco-
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exunen or auX? KaxkoBa ponp 3MeKTpUYECKOro HOJNA B
o6pazosarnn Toxa?

5. Onpesenure, 3a Kakoe BpeMsl 3JEKTPOHEI, ABH-
JKyIIHecsa B NIPOBOAHMKE ¢ TOXOM CO CKOPOCThIO b MM/c,
npeogoneloT paccroaaue, pasaoe 50 M? Ilouemy ke mpu
3aMBIKAHMY Nen¥ (POHADH HA YyJIMle, COeAUHEHHBIe
nposogoM aauuoit 50 M, 3aroparoTcsi UOYTH OAHOBpE-
MeHHO?

Ha nom. § 34—36, JI. Ne 1252 [1017], 1253 {1018],
No 1255%—1257+%[1020*—1022*].

Ypok 34/9
Cuna roxa. EDMHMIBI CMJIBI TOKA

OcnoBHOI1 MaTepuan. Cuia Toka. fIBJleHNe MarHuT-
HOr0 B3aMMOJEHCTBHA ABYX HapajeJbHbIX NPOBOLHU-
KOB ¢ TOKOM. ExptHMna cuiisl Toka — ammoep.

JdemoncTpauun. BaaumogeiicteHe ABYX mnapaijenb-
HBIX IIPOBOJHVKOB ¢ TOKOM (IT0 pHc. 59 B yuebuuxe).

Pemenne aagau

1. J1. Ne 1260 [1025], 1261 [1026].

2. JI. Ne 1258 [1023]. K 3Toi1 3ax84Ye NpensioxKUTH
YYALIMMCA ROMONHHTENLHBIR BONPOC: KyAa B AaHHOM
cnyJae YXOAUT 3apsaf ¢ 3JEKTPOCKOIOB?

8. JI. Ne 1259 [1024). lononuuTeNbHBIE BOIIPOCHL:

a) ecM CHJIA TOKa PA3JHYHA, TO B KAKOM M3 3JeKTpPO-
ckomnoB OHa Goixpie; 6) oTkyaa 1 Kyga 6yayT ABUraThCsA
3JIeKTPOHBEI B IIpomecce PA3PAAKH OTPHIaTeJbHO 3apH-
EHHOTO 3JIEKTPOCKONA? MONOKUTENILHO 3aPAKEHHOT0?

4. Yup. 14 (3).

Ha nom. § 37, yup. 14 (1, 2).

MeToguuyeckHe peKOMEeHAalluH

K pewenuio zadau

IIpu pemennu zagaum JI. Ne 1261 [1026) mosceuTe
YUalMMca, 9TO MOK CJOBAMM <KOJHMUYECTBO 3JeKTpUYe-
CTBa» NOAPa3yMeBaeTCA ANMeKTPUYECKUN sapas.
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K domawnemy 3adarnuio

Vkazare yyamupMcsa, uto obpasuoM g pemienus go-
Malngel 3aayn 2 U3 ynp. 14 MoXeT CITyXHUTH fg.men-
Hasd B Kjacce 3agaya JI. Ne 1261 {1026].

¥Ypok 35/10

Amnepmerp. Hamepenne cuasl ToKa.
Jla6opaTopnaa pa6ota
«C6opra anexmpuwneckol yenu u u3meperue
CUNBL MOKA 6 ee PAINAUURBLX YyHuacmrax»

OcHornoit MaTepuas. Hasnauenume ammnepmerpa.
Bxaouenue amnepMeTpa B uens. Onpenesienue LEHE ge-
JIeHUA €ro0 IUKAJIEI.

Jdemoncrpanuu. VsmMepenue cunbl TOKa aMIiepmeT-
poM (mo puc. 61 B yueb6HUKe).

Ha nom. § 38, yup. 15.

Jla6opaTopuaa pa6ora «COOpDKa 371E€KTpPUYECKOH Le-
OM ¥ U3MepeH¥e CHJIbl TOKA B €e PA3IMYHBIX YI4CTKAX».

¥pok 36/11

JJeKTPHYECKOe HanpsKeHHe.
Exuanusl Hanpaxesusa. BonrsTmerp.
HN3mepeHne HANIPAKEHUA

Ocrognoit matepwan. Hanpsixxenue. Egununa ua-
npsXKeHUuA — BONsT. Hasznauerne BoJbTMeTpa. Briloue-
HUe BOJbLTMeTpa B llenb. OnpeaeseHNe LeHBl AeeHUA
€ro IXaJsbl.

Jemoncrpauun. Viamepenne HanpsKeHUs BOJILTMET-
pomM (1o puc. 66 B yueGHuKE).

Penienue 3agau

1. J1. Ne 1262 [1027]. B nonosHeHNe K BonpocaM, No-
CTaBJEHHLIM B 3ajade, MOJE3HO 3aJaTh M TAKON: KaKHe
(uanUecKUe BeJIUYUHBI U3MEPAIOT ITUMH Ipubopamu?

2. HauepTuTte cxeMy 31eKTPHYEeCKON lemy, COCTOA-
weil U3 aKKyMYJIATOpa, 3J1eKTPHUECKOro 3BOHKA, KO-
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a) » 0) 8)
Puc. 31

yp, BOJIFTMETPA M AMIEPMeTpa, USMepAIOLUIUX COOTReT-
CTBEHHO HAMNpMYKEHHe Ha 3BOHKE W CHJIYy TOKA B HeM.
O6Go3HaubTe 3HAKM 32)KHMOB (KJIeMM) aKKyMYJIATOpa,
aMImepMeTpa ¥ BOJABTMETpa, cobiojad MpaBUJaa MX CO-
eAMHeHNA. YKaXXuTe CTPeNKAMU HanpaBJieHHEe TOKa M
HATIPABJNEHKE ABY>KEHHUS 3JI€KTPOHOB B HEIH.

3. PaccmoTpute pucynok 31 ¥ AnA KaKIOro cayyasd
OTBeTHTE Ha BOIIPOC: HA TAMIIOYKE HJIM HA UCTOYHUKE TO-
Ka UaMepseTcsl HampAKeHMe BOJbTMETPOM NIPH 3aMKHY-
ToM kmiove K? npu pasomruyroMm kaioye K? Hanpsarenue
Ha COeMHHNTEIbHEIX NIPOBOJAX M KJIOUe He VUNTLIBANTE.

4. OnpegenuTe MOKa3aHUA BOJALTMETPA B LleNM, cXe-
MaTUYHO u3o6pa’keHRO’ Ha pUCYRKe 31, a, IpK Pa30OMK-
HyTOM KJ10ue K.

5. CooTBETCTBYOIIIME BJIEMEHTHI LieNel, cXxeMaTHYHO
n306pakeHHRIX Ha pucyHKe 31, oxuHaKoBsl. IIpn KakoM
YCJOBHM BOJBTMETPHI GYAYT MOKA3RIBATL OJHO U TO e

HaNpsKeHue: a) BO BCeX TpexX

- | + nemsax; 6) ToOnNBKO B UenAx

[ (puc. 31, 6, 8)?
1 2 6. PaccmoTpuTe pucyHOK 32
¥ cpaBHHTe paBoThI, cosep-
maeMble JJeKTPUYECKHM IIO-
JleM 1o TepeMelleHUIo 3apafa
B 1 Knx B nepBoii m BTOpOM
U, =3B U,=1,5B jamnax. OguHakopa 1M CHUNA
Puc. 32 TOKA B 3THX naMmiax?
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7. Kaxkasa pafoTa coBepHiaeTca 3JNeKTPHUYECKHM I10-
JieM NP TepeMelieHyy 3apsajaa B 4,5 K1 uepes nonepey-
HOe CeYeHVE HUTY HaKaja JIaMNIbl, ecin Hanpancem‘a Ha
JaMne pasHo 3 B?

8. IIninecoc BKIOYEH B ceTh ¢ HanpskenueM 220 B.
Karyio paboTy cosepinaer ajektTpudeckoe noJe 3a 10 Mus
pa6oTsl nuLNecoca NpH culle ToKa 2 A?

Ha gom. § 39—41, ynf). 16 (1). IlogroToBuTHCA K Ja-
6opaToproit paGoTe (c. 172 B yueGHUKE).

MeToanyecKue peKOMeH AU

K pewenuio 3adav

1. OtBer k 3agaue 3. IIpu 3aMKHYTOM KJlO4e: BO BCeX
Tpex ciy4yaax Ha nammodke. [Ipu pazomkuyTom: a) — Ha
JaMIiouke; 6) ¥ B) — Ha NCTOYHUKE.

2. OrBer k 3agaue 4. Hyan.

3. OrBer k 3agave 5. a) IIpn 3aMKHYTHIX KJIHOYaX;
0) Npy pasOMKHYTBIX KJII0YaX.

K domawnemy 3adanuio

CoobmuTs yJalllUMcA, 4TO AOMAINHAA 3ajaya 3 U3
yop. 16 anajioruvHa pelneHHOH B KJacce 3ajaue 3.

Ypok 37/12

JeKTpuIEeCcKOoe COMPOTHBJIEHHE
NPOBOAHMKOB. EAUHUILI COMPOTURIEHNA.
Jla6opaTopHas pabora

«H3meperue RARPANCEHUS RA PAINULHBLX
yrwacmgax nexmpuieckol yenu»

OcroRHOMl MaTepual. 3aRMCHMOCTL CHJIBLI TOKA B Ue-
Y OT CBOMCTB BKJIYEHHOTO B Hee NPOBOAHUKA (IIPH 1O-
CTOSTHHOM HAIIPAMKEHHH Ha ero KOHUAaX). JJeKTpudyecKoe
conmporusieHue. EAununa CONPOTHRIEHHUA — oM. O6B-
ACHEHNE MPUYHHBI CONPOTHBJIEHNA IPOBOAHMKA.

HAemoucTpannun. 3aBHCHMOCTb CHJBI TOKA B LEOH OT
CBOWICTB MPOBOJHNKA MPH NOCTOAHHOM HalPAXKEHUHM Ha
HeM (1o puc. 70 B yuebHHKE).

Ha gom. § 43, yup. 18 (1, 2).
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Jla6opaTopuan pa6ora «U3MepeHye HANPIXEHUA Ha
PaSJIMYHBIX YYACTKAX 3JIeKTPUYECKON Uent».

¥pox 38/13
3aBHCHMOCTS CHJIBI TOKA OT HAIPAKEHUSA.
3akox OMa naa ygacTka 1enu

OcHOBHOM MaTepuajl. YCTaHOBNEHHE HA ONBITE 3aBH-
CHMOCTH CHJIBI TOKA OT HANDAMKEHUS U OT CONPOTHBIIE-
audg. 3akoH OMa A yYacTKa meny.

JleMOHBCTpalMKH. 3aBUCUMOCTL CHUJIBI TOKA OT Hanps-
SKEHHUA Ha YUACTKE LelIN U OT CONPOTHUBJEHNS ITOro yya-
ctka (mo puc. 68 u 71 B yueGuuKe).

Pemenne 3agau

1. Vop. 19(1, 6, 7), yap. 17 (1).

2.J1. N2 1279 [1044], 1295 [1060].

Ha nom. § 42, 44, ynp. 19 (2, 4).

Me'rommecrcne PEKOMEeHITallnH

K demoncmpayuam

OnbIT MOXKHO ITIPOBOAUTE C IIOMOINBIO 3JIEKTPUUYECKOM
nenwu, u3obpaxkesHoM Ha pucyHke 71 B yueGHUKe, BKJIO-
YHRB B Hee NOCJEeA0BaTeNIbHO ¢ aMIIepMeTPOM M MarasHOM
CONIPOTHURIICHMI peocTar, HEOOXOAUMAIH ANA TOAAEPIKa-
HHAS ONHOT'O M TOTO K€ HANMPAMNKEeHHA Ha KOHIaxX BceX
TpeX NPOBOAHHUKORB, TOOUEPEIHO BKJIIOYAEMBIX B 11elb.

Ypox 39/14
Pacuer compoTuBJIeHHA IMPOROAHNKOB.
Y aeanHOe COIPOTHBJIEHHE

OcHoBHOMH MaTepual. YCTAHORJIEHHE HA ONbITE 3aBH-
CHMOCTH CONIPOTHBJSHNA HpPOBOJHMKA OT ero AJNHNHBI,
nJouaay NMONepevHoro CEYeHHA U BeLeCTBa, N3 KOTOPOo-
Ir'O0 OH U3TOTOBJIeH. YAeJdbHOEe CONPOTHBIeRNe. EfuHuna
YAENbHOrO COOpOTHBAeRUA. PopMyna ANA pacyeTa co-
[IPOTUBJIEHNA IPOBOAHHKA.

JemorcTpanuu. ONRIT N0 pPACYHKY 74 B yaeGHUKE.
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Pemenne sagau

1. JI. Ne 1275 [1040], 1312 [1077], 1302 [1067],
1319 [1084]. AP

2."Vnp. 20 (2, a)). R

Ha nom. § 45, 46, yup. 20 (1, 2, 6)).

Ypox 40/15

PeocraTtsl. JlabopaTopraa pabora
«Pezynupoaauue cuinvi moxa peocmamom»

Ocuornoit Matepuaa. Hasnayenue, ycTpoicTBO, Aeii-
CTBHE ¥ YCJOBHOe 0603HaueHUe peocTarTa.

HMemoncrpaiuun. 1. ameHeHne CIUIK TOKA B LIEMH C I1O-
MouIblo peocraTa (no puc. 75 B yuebHUKe). 2. PeocTaTH
PA3HEIX KOHCTPYKURii (o puc. 76, a u 77 B yuebHuKe).

Pemenue zazau

1. J1. Ne 1321 [1086]).

2. Yuop. 17 (2), ynp. 20 (4).

Ha gom. § 47, yup. 21 (1—3), ymp. 20 (3).

JlaGopaTtopHaa pabora «PerynupoBaHMe CHIIbI TOKA
peocTaToOM» .

MeTtoauueckue PEKOMeHIalluH

K domawrnemy 3adaruio

YkaaaTh yyammMcs, 9T0 o6pasioM AJiA penIeHus Ao-
mamsel sagaun 3 ua ynp. 20 MoXeT CIyKHTE 3ajajda 2,
npuBeAeHHas B § 46.

Ypox 41/16
JlaGopaTopnana paGora
«Onpedenenue conpomuénenus nposodnuxa
npU NOMOWU amnepmMempa U 60NbMMEMPA».
Pemenue 3agau

Pemenue 3zagau

1. B pesynbTaTe IPOTArUBaHUA IIPOBOJIOKM UYepe3 BO-
JOYUIBHEIN CTAHOK ee JJINHa YBeJWUYHIack B 3 pasa
(npu HeM3MeHHOM 06beMe). Bo CKONBKO pa3 HaMeMHINCh
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IpH 3TOM ILIOIHAAb ITONEPEYHOr0 CEYEHMSI U COIPOTUB-
JIEHHE IIPOBOJIOKH ?

2. HMeeTca nBa MeJHBIX IIDOBOJA OJMHAKOBOW JJIH-
BHI. Il101aas nonepevHoOro ceueHUA IIePBOro IIPOBOJA B
1,5 paza 60nbite, yeM Broporo. B kakom mpoBoge cuna
Toka 6yner 6oablle ¥ BO CKOJILKO pa3 NMpHU OXUHAKOBOM
HanmpsiokeHEuM Ha Hux? Ha xaxom npoBojie HampAKeHUE
6yZeT Gonbllle H BO CKOJBLKO pa3 IpPH OAHMHAKOBOH cuie
TOKa B HUX?

Ha nom. § 47, JI. Ne 1323 [1088].

3agaua. [IBa TpoBofia — aJIOMUHWEBRIA ¥ MeIHBIA —
UMeT OZMHAKOBYIO ILIOHIaAb MOIIePEeYHOro CeYeHWA W
OZUHAKOBOe conpoTuBieHre. Kakoit npoBos AMHEHee U
BO CKOJILKO paa?

Ypox 42/17

I[MocnenoBaTeabHOE COCTNHEHHE
IIPOBOIHHKOR

OcHoBHO# MaTepHaJn. llenk ¢ mociegoRATEIBHBIM CO-
eXVHEeHHEeM IIPOBOJHUKOR U ee cxeMa. Obmiee COIPOTHB-
JieHHe, 0blllee HANPSAKEHNE U CHJa TOKa B LellH NpH Oo-
cJeJ0BaTebHOM COeANHEHNM IPOBOAHUKOB.

HNemoneTpamuu. ONEIT 110 pUCYHKY 78, @ B yueGHUKe.

Pemenne 3azau

1. JI. Ne 1345 [1110], 1342 [1107], 1343 [1108],
1340[1105], 13471112}, 13531118}, 1354 [1119].

2. JlokaxuTe MaTeMaTH4YeCKHM, YTO CONPOTHBIEHUE
VYaCTKa IIe[IH, COCTOAILIEro M3a ABYX NOCIENOBATENLHO
COEeIUHEHHBIX Pe3HCTOPOB, 60JIbllle COIIPOTHBIIEHMS JIIO-
6oro U3 HUX.

Ha nom. § 48, ynop. 22 (1), JI. N2 1346 [1111].

MeToanuecKkHue peKOMeH aIluu

K pewenuio 3adax

Oteer Kk 3anaue 2. R = R, + R,; cyMMa ITOJIOXKHUTENb-
HEIX Yucen Bcerja 6onbire moboro u3 uux, r.e. R > Ry m
R >R,.
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¥Ypox 43/18
Hapannenbnoe coeIUHEeHUE ,_nponom?@xon

OcHorHOI1 MaTepnan. llens ¢ napaanenbHBIM coenu-
HEeHHeM IIPOBOXHHMKOB U ee cxeMa. O0Iasa cujga TOKa MU
HANpsKEeHHE B LENU C NapasjieJIbHLIM COegMHEeHHeM.
YMeHBIIEHNE 0011lero CONPOTHBIEHUA IIEeIN [IPU napas-
NeNbHOM COeNUHEHWM IIPOBOOIHMKOB B Hell (Ha mpuMepe
COeJUHEeHHUs ABYX IMPOBOLHHKOB C OJHHAKOBEIM COIIDO-
TnBJIeEneM). CMelTaHHOE COeAUHEHNE IIPOBOAHUKOB.

Jdemoncrpamnn. OnbIT 10 PUCYHKY 79, a B yuyeOHHKe.

Pemenne 3anayq

1. Vop. 23 (1).

2. B cxeme, npeacTaBieHHO! Ha pucyHKe 33, pesuc-
TOpSHI UMEIOT CjleAylolnHe conporvBieHnsd: R, = 6 Om,
R,=40mM, R;=20mu R, =1 OmM. AMniepmeTp [1OKa3biBa-
eT cuny Toka 1 A. OnpepenuTe cCUy TOKa B pe3UCTOpax
2, 3, 4; HanIpsAYKeHMe Ha 3THUX PEe3UCTOpPaX M Ha y4YacCTKe
BD. (ConpoTuBienue aMOepMeTpa He yUUThIBatTE. )

R1

Puc. 33

3. Ilonwaysice popmynoit R = pl/S, aoxkakurte, 4TO
OpY MapaljeJbHOM BKJIOUEHHH B IENb JBYX OAUHAKO-
BLIX PEOCTATOB IIPH OAWHAKOBOM MIOJOXKEHWH UX TIOJ-
3yHKOB (puc. 34, a) conpoTHUBaeHNe yuyacTKa AB 6yzneTt B
2 pasa MeHbllie, YeM [IPH BKJIIOYEHUHM OAHOTO peocTaTta
IPH TAKOM Xe IT0JOKeHUM NoN3yHKa (puc. 34, 6).

4. JI. N 1371 [1136].

Ha pom. § 49, yup. 23 (2, 3, 3).

Puc. 34
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MeTomnueckue peKOMEHIaN U U

K pewenuio 3adau

IIpeANOXMATE YIALIUMCH CAEAATH B TeTPAAK HE TOJb-
KO yKasaHHAIH B 3agaqde JI. Ne 1371 [{1136] pucyHOK, HO
M CXeMY COeIMHEHHRIX Mexxay coboii mpnbopos.

OauH 13 BO3MOXKHBIX BAPUAHTOB CXEMbI IPECTaBIECH
Ha pucyHke 35.

K domawrnemy sadanuio

CoofmuTh, yyammMcsa, YTO o6pasnoM AJNA pemieHUS
ROMAINHEX 3889 3 ¥ 5 u3 ynp. 23 MOTYT CIYKHUTH COOT-
BeTCTBEHHO 3ana4da 1 n3 ynp. 23 ¥ perneHHas B KJacce
3amava 2.

Ypok 44/19

Pemenue 3anay
(na 3axon Oma Ons yyacmka yenu,
nocnedosamenvroe u nApannenrvroe coedurenue
npoeodnuxos)

Pemreane 3agau

1. OnpepennTe, Ha KakoM peaucrope (puc. 36) ganpsa-
JKeHme Goabine U BO CKONBKO pa3. OTBeT 060CHYMTE.

2. Onpenenure, B KAKOM M3 ABYX pesucTopoB (puc. 37)
cmna Toka GoabIe ¥ BO CKOABKO pa3. CpaBHMTe Hanps-
JKeHus Ha pesncropax. OrBer o6ocHyliTe.

3. Ixcnepumerrmanvroe 3adanue.

Of6opyAoBaHMEe: MCTOYHUK IMOCTOAHHOIO TOKa, peo-
CTAT, ABa De3UCTOPa (CIIHPANH ¢ N3BECTHBIMM CONPOTHB-

‘__-|+




R1

a) o) 8)
Puc. 38

JIEHUAIMU), aMIIepMeTp, BOJALTMETD, KNI0Y, COeAVHNTE/b-
Hble IIpoOBOAA.

Cobepute nenk IO CXeMe, I[IPeACTABJIEHHOH Ha
pucyHke 38, a, sanmuiunTe NMOKa3aHUA aMIlepMmerpa. [o-
6aBBTe BTOpOil pesuctop (puc. 38, §); BHIACHHTE, KaK U3-
MEeHMJIACh CHJIa TOKA B LM NPH ero BKJIWUYEHUHN; KakK
H3MeHUIOCH ofliee conpoTuBieHne uenu. Ilogkaouure
K pesucropaM BoJbTMeETp (pHc. 38, 8) 1 noabepuTe Takoe
CONIPOTHBJIEHHE PEOCTaTa, IPK KOTOPOM CTpeNtKa BOJbT-
MeTpa OTKJIOHUTCH Ha 1eJioe Yucyo genenuit. [lonsaysch
3akonoMm OMa, HaliauTe IIOJTHOEe CONTPOTHUBJIEHNE YYACTKA
AB ¥ CpDaBHHTe ero ¢ CONDPOTHBJICHHEM KayKAOTO Pe3uc-
Topa. ChenaiiTe 1 3aNUIIKTE BEIBOA.

4.J1. N2 1373 [1138]).

5. Ha pucynke 39 npefcraBiieHa ¢xeMa SJIEKTpHUe-
cxoii nenu. OnpeAennTe NOKa3aHMUA BcexX TPeX amrep-
METpOB, €CJHM H3BECTHO, 4UTO 3apsafa, paesHelil 300 Ko,
depe3 IIEePBbI DE3UCTODP IIPOXO-
OUT 33 5 MHH, a 4epe3 BTOpOil —
3a 10 muH. Onpenesnure CoOnpo-
TUBJEHUE KaXXJOTo pe3ncropa,
€CIM Halps)XeHHe Ha [epPBOM
u3 Hux paBHo 4,5 B. (Conporus-
JIeHHe aMIePMEeTPOB He Y4YHTEI-
BaiiTe.)

Ha pom. JI. Ne 1369 [1134)],
1374 [1139], yup. 21(4).
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¥Vpok 45/20

PafoTa 3neKkTpMYECKOro TOKa.
KpaTKoBpeMeHHAA KOHTpOALHAA pabora Ne 5
no meme «3nekmpudeckuli mox.
Coedunenue npoeodHUK0E»

OcuoBHOM MaTepHan. PaGoTa 3JeKTpHUYECKOro TOKA.
Ennanna paboTe TORa — IOkoyns, PopMyssl BzauMo-
CBA3M C APYTHMH GUIUIECKUMU BeININHAMM.

Pemenne 3axau »

1. Kakyo paboTy coBepmiaeT 3JIeKTPUYECKUI TOK 3a
10 MuH B yTIOre ¢ conporuBieHnem 80 OM, paGoTalonem
OT ceTH ¢ HanpsxeaueMm 220 B?

2. Yup. 24(3).

Ha nxom. § 50, yup. 24 (1, 2).

3anaua*. [lokaxkure, YTO IpHM HAPANIEEHOM COETHHE-
HIM JBYX PE3UCTOPOB C OAMHAKOBLIM COIPOTHBIEeHVEeM R
pa6GoTa Toka 6yzer B 4 pa3a Gosnbie, 4eM NIPH IIOCNIELOBA-
TEJBHOM MX COeiUHeHNHM (Hanpsaxxenue U Ha yyacTKe U3
JABYX pe3nCTOPOB B OGOMX CIyUasaX OANHAKORO).

KpaTkoBpeMeHHass KOHTPOJbHAA pabota N: 5
(ma 20—25 mun) '

Bapuanr 1

1. ITo pucyuxy 40 onpeznenuTe: a) obLiee cCOIPOTHBIE-
Hue yuactkoB CD u BD (conpoTHBJeHNe aMIIepMeTpPOR
He yQHTEIBaiiTe); 6) noxkaszanna amnepMmeTpoB Al u A3,
ecnu aMnepMerp A2 noxasuBaer cuyy Toxka I, = 0,1 A,

2. Ha pucynke 41 npeacraBieH rpaduK 3aBUCHMOCTH
CHJIBI TOKa OT HanmpAXKeHns B IpoBoagHuKe. Onpeaenure:
a) IpY KaKOM HANPSOKEHUM CHJa TOKAa B NPOBOAHMKE
paBHa 3 A; 6) CONPOTHBIEHNE NPOBOAHUKA.

12 OnM

e
B —] @ b
* 2 0M .
Y, Puc. 40



RL, U R2,U

I, Al o H o

a)

4 R1,U

! L.
2 =l
1
/ -

0 2 4 6 8 10U.B R2,U,

0)
Puc. 41 Puc. 42

BapuauT 2

1. UmeeTcA fBa KyCKa MeQHOI'O IPOBOJAA OAUHAKOBOMH
JUTUHBL. I11omans momepeqyHoro CeYeHus IepBOro IIPOo-
Boga B 2 pasa 6onsuie, yeM BToporo. CpaBHUTE COIIPO-
tuBreHus (R, u R,) npoBoaoB. CpaBHUTE HaNpAXeHUA
(U, n U,) na npoBOAaXx NpH UX: a) IIOCTe0BaTETLHOM CO-
equnenun (puc. 42, a); 6) napaniersHOM COeXUHEHUU
(puc. 42, 6).

2. YTIOT BKJIIOUEH B ceTh ¢ HanpsAxeHuem 220 B. Onpe-
JeauTe CHJIY TOKA, IPOXOAAIIEro Yepe3 HarpeBaTeIbHbIi
3JIEMEHT YTIOra, €CJIM ero CONPOTURIeHUe paBHo 55 Om.

MeronnueckKkue PexKOMeHgan 1y

K domawnemy sadanuio

Coo6muTh yYauiuMcs, YTO AOMAIIHAA 3ajaya 2 U3
ynp. 24 aHanoru4YHa PelIeHHOH B KJacce 3ajgaue 1.

Omsembut k¥ KORMPOAbHOL pabome N& 5

Bapnanrt 1

2.U=9B, R=30wm.

Bapuant 2

1. R, = 2R,. Ilpu noc¢jief0BATENILHOM COeLUHEHMU
U, = 2U,; npu napannensHom coeauuenuu U, = U,.
2.I=4A.
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Ypok 46/21
MOIIJ,HOCTL JJAEKTPHUYECKOro ToOKa

OcHoBHOI MaTepHan. MoNHOCTE 3J1eKTPHUECKOro TO-
ka. ExneEnna momuaocT™ Toka — BaTT. PopMyIbl BIAK-
MOCBA3Y € APYrHMHU HUHMIECKHMHU BeJIHUHHAMH.

Pemenne 3agaq

1. ¥np. 25 (2, 3).

2. JI. Ne 1404 [1169], 1407 [1172], 1411 [1176].

3. AHa/H3 pe3ynsTaTOB KOHTPOJAbHOM paboThl, pabo-
Ta Hag omubxamy,

Ha gom. § 51, yop. 25 (1, 4).

3agaya*. Ofluee conpoTUBJIEHNE YYacTKa IIeNH, CO-
CTOALIEr0 M3 N TMapajlllejbHO COeAHUHEHHBIX MeXaY
co60ii NPOBOAHHKOB, ONpefelAETCA M3 COOTHOIUIEHWA:
1/R=1/R, + 1/R, + ... + 1/ R,. [lokaxuTte, 4TO COIPO-
THBJIeHHe R y4acTKa 11ellH, COCTOAIIETO U3 ABYX IapaJi-
JIeJILHO COEJUHEHHEBIX IPOROAHUKOB C CONDPOTHBJIEHWUSA-
MM Ru r(r < R), MeHub1nte r.

Ypok 47/22

Jla6opaTtopunasa pabora
«H3mepenue mownocmu u paboms. moxa
6 3nexmpuyuecKkoil ramne»

Pemenne 3amau

JI. N2 1398 [1163], 1413[1178], 1414 {1179].

Ha nom. § 51 (moBToputs), § 52 (IpoYUTATH CAMOCTOSA-
teasHo), JI. Ne 1397 [1162], 141211771, 1416 {1181].

MeToauuyecKye peKOM@HIALLNH

K pewenutw 3adau

K zagmauwam JI. N2 1398 [1163], 1413 {1178] crenars
NOSACHEHYE O TOM, YTO IHEPIHIO CIELYET PACCIMTHIBATE
o Toit k€ PpopMyne, UTO U pabory.
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Ypox 48/23

HarpeBanue IpOBOAHHUKOB 3JIeKTPHUIECKHM
ToKOM. 3aKon /I:xoyna — Jlerua

OcuoBnoli MaTepuan. IlpnuuHa HarpeBaHus IIPOBOJ-
HUKA [IPH MPOTEKAHUH II0 HEMY 3JIEKTPHUYECKOI'0 TOKa.
SakoH Mwxoyna — Jlenma. PopMyas! Ais pacueTa Boife-
JIFEMOT'0 KOJTMYECTBA TemJIOThI.

JemoHcrpanuu. HarpepaHue NpoBOAHUKOB 3J1€KTPU-
YecKHUM TOKOM (110 prc. 43).

Pemenue 3agau

1. ¥Yop. 27 (2, 3).

2.J1. N2 1444 [1209], 1446 [1211].

Ha gom. § 53, yop. 27 (1, 4).

MeToanYeCcKNe peKOMEeH AU

K demoncmpayuam

HOuna npoBefeHUa OmBITA, HPUBEAESHHOIO HA PHCYH-
Ke 43, GepyT «cnupaib A8 3JdeKTponinTKH Ha 220 B,
cJIerKa pacTATUBAIOT ee, YTOOK COCERHME BUTKH He Kaca-
JHACH APYT JApyra, M MOABELIMBAIOT HA HMIOJIHMDPYIOIIeM
CTep)KHe NpU IIOMOIIM ABYX KYCKOB TOJCTOM MeAHOM
OPOBOJIOKH. ¥ CTAHABIUBAIOT PHIiYarl' PeoCTaTa Ha MaKCH-
MaJIbHOE COIIPOTHEJIeHYE, COeAUHAIOT CIMPalb ¢ peocTa-
TOM IOCJIeLO0BATEJIbHO M NPICOCANHAIOT K OCBETUTEJHHOH
cetH. [TocTeneAHO YMeHbIIas CONIPOTHRICHIE PeocTara,
IeMOHCTPHEPYIOT HAKANMBAHNE CIIHPANN OT TE€MHO-BHIII-

N
200800000000

Puc. 438
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HEBOTO 0 APKO-KPAaCHOTO cBeuyeH¥si. ONBIT MOKa3bIBaeT,
4TO NPOBOAHUK IIOA AEHCTBMEM BIEKTPUYECKOT0 TOKA
HarpeBaerca»l.

Ypok 49/24
Jamna HaKaJIMBaHNA, JJIeKTPUIECKHE
HarpeBaTeJbHbIe NPUOOPBI

OcHoBHOM MaTepHAN. YCTPOHCTBO JTaMITLI HaKaIHBAa-
HUA W HArpeBaTeJbHRIX 3JieMeHTOB. PellleHMe 3aJa4 Ha
pacuer paGOTHI M MOIIHOCTH 3JIEKTPHYECKOT0 TOKA W
npuMeHenue 3akoHa Jxoyna — Jlenna.

1.JI. N2 1391 [1156], 1393 [1158].

2. WsBeCTHO, YTO CONpPOTHBIIEHNE YIACTKA LelH, CO-
CTOAINETr0 U3 OBYX NApPAJJIENBHO COSAUHEHHBIX APYT C
APYyroM MPOBOAHHKOB ¢ OAWMHAKOBEIM COMPOTHBJIEHHEM
R, paBHO R/2 (T.e. B 2 pasa MeHbllie CONPOTHBJIEHHA
KaXkjoro U3 HuX). Kak Bel Jymaere, ueMy paBHO COIIPO-
TUBJICHUE YYAacTKa HeMNM, COCTOALIeTO M3 TpexX Mmapal-
JIeJIBHBIX IIPOBOLHUKOB C OAMHAKOBBIM COIIPOTHBJIEHUEM
R? ueTrlpex NpoBOABNKOB? n nNpoBogHukoB? Haueprure
CcXeMy 3JIeKTPUYecKOH 11eIy, ¢ NOMOINBIO KOTOPOH MOK-
HO OBLJIO GBI BKCIEPUMEHTANBLHO IPOBEPUTH CIIpaBedJIN-
BOCTH BamIMX NpeAnonoxeHuit. Ilo BoaMoxxHOCTH IpOBE-
AUTE B KJIACCE BTOT OMBIT.

3. JI. Nt 1445[1210], 1449 [1214].

Ha mom. § 54, JI. Ne 1450 [1215), 1454 [1219]. 3aga-
Hue 8%,

MBTO,III/I'-IECKPIG PeKOMeHaalunun

K pewenurw 3aday

Marepran § 54 MOXXHO IPEANOKHTE YUAIHUMCA IPO-
YUTATh CAMOCTOATENLHO A0OMA, & YPOK IOCBATUTH pellle-
HUWIO 3a/4a4. |

Bur10o 661 OueHB TI0JIE3HO TIPOBECTH OMBIT, O KOTOPOM
YyIIOMHHaeTcsa B 3agade 2. Jlna 3Toro cHavana ciaegyer

! TIpu onuvcaHMM ONKLITA HCOONB3OBAHA KHMra: JleMOHCTpaIu-
OHHme&fuﬂﬂ mo-gpu3uxe B 6—7 Kraccax cpeaueit mrouasrillon
pen. A. A Tlokposcroro, M.: [Ipocsemenne, 1970.
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PEANOMXUTEL YYALIMMCS, PAHBIIIE .
APYTUX CIIPABMBITMMCA C 3aAaHU- "@’—’ }'_/T
eM, HAYepPTUTH Ha JOCKE CXEeMBI :
uerneit (Haupumep, puc. 44), ¢ no- ,,_@___‘.
MOIOBIO KOTOpPBIX MOMeT OuITh
IpoBepeHa WHTYMTHUBHO HalijieH- @
Haa umu dopmyna Ry, = R/n. )
3areM BBICTAaBUTH Ha ReMOHCTpa- |~~~ @
OUOHHBIR CTONM 3apaHee npuro- ! ® '
TOBJIeHHOe O0OpPYAOBAHUE U TIPef-
JIOXKUTH BBIZBAHHOMY VUYEHMKY
cofpaThk YCTaHOBKY JAJfl IIpoBeje-
HHUA OIILITa. Pe3ynbTaTh! ONBITA 3aMUCHIBAIOTCA Ha NOCKE
4 B TeTPAAAX PAIOM CO CXeMOil.

Ecnn B KauecTBe NPOBOJHUKOB C ORMHAKOBLIM COIPO-
THBJEHMEM HUCIOJbL30BATh NAMITOYKM Ha IOACTABKAX, TO
yMeHBbITeRUe CONDOTHBIECHUA NDPH YBeIHYeHUM HHCIa
napajnielbHO cOeHHEHHBIX TaMItodek OyeT 3aMeTHO IO
YCUIIEHUIO UX HAKAaJa.

Ioanep:xuBas ¢ NOMOMBIO PEOCTAaTa HATIPAYKEHUE Ha
JaMIOYKaX [TOCTOAHHBIM, MOXKHO pa3obpars ¢ ydamiu-
MHCA BONPOCHI O TOM, K4K MEHAETCA C yBeJMYeHHEM
Yuchaa naMrovyek pabora TOka B HUX ¥ BeJIUYKWHA 3apsAja,
NPOXOAAIIEro B eUHNNY BpeMeHRU. ’

ITpedynpexcdernue: PN NmapalieIbHOM BKJIOYEHUU B
nenh HeCKOAbKUX JaMITONeK HeoOXOBMMO CJIEUTE 3a TeM,
4TO6GBI TOK He IPEBhICHI YKA3aHHOTO HA HUX 3HAYEHUS.

¥pok 50/25
Kopotkoe 3amepikanue. IIpenoxpanuremn

OcHoBHOW MaTepHan. IIpruynEbl BOSHUKHOBEHHA KO-
POTKOrO 3aMEIKAHUSA. YCTPOMCTEO U MPUHIUI AeACTBUA
npegoXpaHuTeNen.

HemoHcTpauuu. Pazaudasie TUIRI IPefOXPaHUTENEIH.

Pemienue 3agaq

1. Kakymo pabory coBepmaer 3a 1 MWH 3nexTpHue-
CKUI TOK B JlaMIie ¢ conpoTunieruem 17,5 Om, ecnu Ha-
npsKeHue Ha Heil pasHo 3,5 B?
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2. Kakyio paGoTy coBepilIaeT 3NeKTPHUeCKNHA TOK 3a
5 MUH, IPOXOAR Yepe3 ABUTATENIb CTHPANLHON MaNIUHBI
MomHocTsI0 400 Bt?

3. JI. N 1451 [1216].

Ha nom. § 55, JI. N2 1453 [1218].

¥Ypox 51/26

IloBTOpEHMEe MaTepHuajia TeMbl
«IJIeKTPpUYECKNE ABJICHUA»

OcHoBHOM MaTepuan. PelneHue 3ajad Ha OCHOBO-
IoJIaraloImpe BONPOCKI TEMEI: B3aMMOJAEHCTBUE 3aps-
JKEHHBIX TeJl, H300paskeHVe CXeM 3JIeKTPUUECKUX Ie-
neif; Ha 3axoH OMa 1A y4acTKa Lenu, DOCIeA0BATENb-
HO€ U MapajJieIbHOE COEJMHEHVEe MPOBOJHMKOB, 33KOH
JIxxoyna — JleHna 1 HEKOTOPKIE Apyrye.

Peuwsenne zaxau

1. JIBe noABelleHHBIE HA HUTAX TPYOOUKM IPUTATH-
BalOTCs APYT K ApyTy (puc. 45). Opgna Tpy6Gouka naroTos-
NieHa U3 NJIACTMACCHL, a Apyraa — u3 donkru. Moryr amn
6BITE 3apAXKeHEl 00e TPpY6OoUKH? TONBKO OXHA U3 HUX? HH
Ta, HU Apyraa? Ecnn o6e TpyGoUKy UMM OJHa U3 HHX 3a-
pmxex-m TO 3apANAMY KAKOrO 3HaKa?

2. IIBa nnacTMaccoBLIX HIADUKA, BUCAUIME HA HUTHX,
OTTAJIXUBAITCA APYr OT Apyra. a) MoskeT JU OAMH M3
LIapUKOB OBITH Ha31eKTPH30BaH, a BTOpoM — Her?
6) MoryT 11 06a mapuka ObITh HasnekTpu3oBanki? Ecin
A8, TO 4YTO MOXXHO CKa3aTh O 3Hakax ux 3apagoe? Bce
OTBETH OBoCHYITTE.

3. MoxeT M HadNeKTPU30BAHHAS TPEHHEM 300HHTO-
BaA MaXoYKa OLITH 3apsAKeHa OTPMIATENLHO? MOJIOMKH-
TenbHo? Bcee oTBeTh 060CHYHTE.

4. HayepTuTe cxeMy 9JEeKTPHYECKO Ienu, COCTOoAIIeH
U3 AKKYMYJIATOPa, 3IeKTPHYECKOrd 3BOHKA, aMIIepMeT-
pa, KJ04Ya ¥ BONLTMETPA, HOAKJIKUYECHHOrO TAaK, YTOOHRI,
He MeHAA TOYEK ero MpUCOeNHEHN, UM MOXKHO GLLIO GBI
MooYepeXHO W3MepATh HANps)KeHue Ha 3BOHKE M Ha
AKKYMy#TOpe (RagpsKeHue Ha aMIepMeTpe, KIIOYe.n
COEAMHUTENLHAIX IIPOBOJAX He YUUTHIBaiTe). IIpn KakoMm
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Py

Puc. 45 Puc. 46 Puc. 47

IIOJIOKEHHNH KJII0Ya BOJBTMETD Gy,n'eT IIOKa3hkIBATh HAUpDA-
sKeHUe Ha 3B0HKe, a IPH KAaKOM — Ha aKKyMyJasaTope?

5. JI. Ne 1283 [1048], 1285 [1050], 1306 [1071].

Ha mom. JI. Ne 1275 [1040], 1276 [1041], 1277 [1042].

MeToaYecKHe PEKOMEHJAIlHHI

K pewenuio zadav

OTBeT k 3agaue 4: cM. pucyHox 46. IIpu saMKHyTOM
KJI0Ye — Ha 3BOHKE, DK PAa3OMKHYTOM — Ha aKKyMYy-
JATOope.

Ypor 52/27

KounTtpoasnas patotra N: 6
no meme «Snevcmpuuecnue AE8RERUA»

BapuanTt 1

1. IBa mpoBOZAINUX HIapPUKA, NMOABEIlleHHLIe HA HU-
THAX, IPATACUBAIOTCHA APYT K Apyry (puc. 47). a) Mosker
JIH OOWH U3 LIapUKOB GBITH 3apsxeH, a APYroff — HeT?
6) MoryT au o6a mapuka 6uITh 3apaxeHsl? Eciu xa, To
OLHOMMEHHO HJU PASHOWUMEHHO?

2. HayepTuTe cXeMy 3JeKTPHYECKON IiemM, COCTOA-
el #3 raJbBAHHYIECKOro dJIeMeHTa, KJloua, peocTaTa,
aMIlepMeTpa ¥ BOJXIBTMETDA, NOAKJIIYEeHHOI'O TaK, ‘IT06bI,
HE MEHAS TOUYEeK €ro NPUCOEZUHEHNS, UM MOYKHO OLlIo
OBl IOOUEpEefHO U3MEDPATh HANIpAXKEHHe HA TalIbBAHUYE-
CKOM dJIeMeHTe U Hd PeocTaTe (HalpsA)KeHHe Ha aMIep-
METpe, KJIIYE U COeAUHUTENLHRIX IPOBOKAX HE YUUTHI-
BaiiTe). [Ipy KaKoM MOJIOKEHMH KJIOUA BOJBTMETD OymeT
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NMOKA3KIBATL HANDS)KEHHEe Ha TajlbBAHUYECKOM 3JIeMeH-
Te, a IPH KaKOM — Ha peocrare?

3. Cuia Toxa, MPOTEKAIIIEro Yepe3 BOJILTMETP, PaB-
Ha 1 MA. Onpegenurte cONPOTHBIEHIE BOIBTMETPA, €CIHN
OH MOKA3KIBaET HANPAXKEHVE, paBHoe 12 B.

4. IBe 3MEKTPOIJIMTKHY C OJMHAKOBREIM COIPOTHBIE-
HueM R BRJIIOYUJIM B CeTh mocjefoBaTenbHO. Kak U BoO
CKOJIBKO Pa3 U3MEHUTCSA KOJMYECTBO TEIJIOTHI, BhIAeIAe-
MO€ NINTKAMH, €CJIH HX BKJIIOYUTE B 9Ty 3Ke ceTh Iapal-
nenbHo? (HanpakeHue B ceT mocToAaHHO.) OTBET 060-
cHYyiiTe.

Bapuanr 2

1. lIBe noxBellleHHKE Ha HUTAX [IPOBOAANINE MMIIB3EI
OTTaJKUBAIOTCA APYT OT Apyra (puc. 48). a) MokeTr a1
OXHA U3 FMJIb3 GBITH 3apAXKeHA, a Apyrad — HeT? 6) Mo-
ryT nu ofe runsanl 6bITh 3apaskensl? Ecau za, To ofHO-
MMEHHO I DA3HOMMEHHO?

2. Ha pucynke 49 npencrasies rpadpux 3aBUCHMOCTH
CHJEI TOKA B IEIH OT HanpsixkeHus. OnpefennTe CHUIY
TOKa Ha y4YacTKe Henu npm Hanpssxxkenuu 10 B n 15 B.
YeMy paBHO CONPOTUBJEHUE 3TOTO YIACTKA UENH?

3. HaliiuTe OoTHOIIeHNe COMPOTHBJIEHHI ABYX Mej-
HEBIX IIPOBOJHHMKOB, €CJH ¥ JJIUWHA, ¥ IJIOIAAb omepey-
HOTO CedYeHHs TepBOrO MPOBOAHMKA B 2 pasa 6osbmne,
YyeM BTOPOTO.

4. B ocBeTUTENBHYIO CETh BKJIIOUYUIY INEKTPOILIUTKY
¢ conpoTuBierreM R. Kak 4 Bo CKOJBKO pas M3MEeHHUTCA
KOJIMYECTBO TEILJIOTH!, BRIJeNAeMOe 3JeKTPOILINTOMN, ec-
JY TIOCNIEOBATENBHO C I€PBOM BKJIIOYUTH BTOPYIO MJIMAT-
Ky ¢ TAKHM ke conporuBienneMm R? (Hanpsamxenue B ce-
™ nocrosnno.) OTeet obocHyiiTe.

v LA
4

2

Y

0 10 20 30 v,
pgua | Puc. 49
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Ha mom. PemnTe KpoccBOpA.

IO TOPH30OHTAJIHA: 5. Ji1eKTPOTEXHUYECKOE H3Je-
Jine, OCHOBHOE HA3HAYEHHE KOTOPOT'O — OKA3KIBATH aK-
THBHOE CONPOTHUBJIEHAE DJIEKTPUIECKOMY TOKY. 6. Tyro-
NJIaBKAR MeTalJ, U3 KOTOPOro AeJalOT CIHAPAIb 3JeKT-
puyeckoil TaMIu Hakaweaaus. 7. IIpu6op, ¢ moMombio
KOTOPOT0 BHIACHAIOT, HASJIEKTPH30BAHO TE€JIO WJIV HET.
10. Poccniickuii GU3uK, OTKPHIT 3aKOH TEILIOBOTO Aeii-
ctBUA ToKa. 13. MeTanjx, UCHONB3YEMEI B BOJLTOBOM
cronbe n Apyrux ranbBaHUYecKUX aseMeHnTax. 14. IIpo-
CTeHImINiA 3/1eKRTPHYECKU M BEIKIIOUATEND ¢ PYYHKM OIPH-
BOAOM M METAJUIMYECKHMM HOMKEBBIMH KOHTAKTAMH,
BXOAALIUMHE B HEIOABHKHEIE IIPYXUHAIINE KOHTAKTHI.
16. YacTuna ¢ HOJMOMKUTENLHLIM 3JIEMEHTAPHBIM 3aps-
AOM, BXOojsmMas B cocras sapa atoma. 17. Ilpmbop ana
JXEMOHCTPAIMHY PaCIOJOXKEHUS CHJIOBRIX JUHHUN 3JIEKT-
pudeckoro noiad. 20. Pusuueckas BeJIHUNHA, XapaKTe-
pH3ylomasa OpOTHBOJeCTBHE SJIeKTPUUEeCKOR nenn (Mau
ee YJacTKa) BJIeKTpudecKoMy Toxky. 23. Pycckmit yue-
Breiit XVIII Beka, mccnenoBan aTMmochepHOE dAEKTpHIE-

' |
a ] ] |
EEERENN aEREEREE
| ] ] [ |
H dEEENEEEEEE B
| C
CEER W 2o |l |
H H CEENCEEES B =
HE K B B B
DEEERE B GEmEEN
E B B B =

| [ | ]

H CSEENNE CGEERCE B

H B H B

ENEEN ol 711
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CTBO, BRICKA3aJ] MBICNE O CBA3U 3JIeKTPHUUECKHX U CBETO-
BBIX ABJNEeHMH, 00 3JeKTpUUECKONl NPUDPOJIE CEBEPHOTO
CHAHNSA, O BEPTUKAJBHLIX TeUEHUAX KAK UCTOUHUKE aT-
mocdiepHOro asexTpuuyectBa. 24. Ilpubop ansa mamepe-
HHA cHis! ToKa. 25. Cntap HMKeNs ¢ XPOMOM, o6anaro-
Ui 6ONBINUM VAeNABHBIM conpoTuBieHuem. 27, duau-
YecKas BeJIWYMHA, PABHAA NPOU3BEJEeHUI0 CHJIBLI TOKA B
TMPOBOJHMKE HA HAIIPAKEHVE VI Ha BpeMs IPOXOKAEHUA
TOKAa NO NpoBogHUKY. 29. Heobxozumoe, cyuiecTeeHHOR,
ycToifunBoe, NOBTOPAIOLIEeCH OTHOIEHHE MEXIY sBJe-
HUuAMHK B npupoge. 30. Exununa siexTpryeckoro 3aps-
aa B CH. -

IO BEPTHKAJIN: 1. O01mee HazBaHMe BeLieCTB C Ma-
JIBIM YAelbHRIM CONPOTHBJICHUEM M BRICOKOM TEILIOUPO-
BOSHOCTBIO, UTO OOBACHAETCA HAJIWUYMEM 60JbIOOro KO-
JUYeCTBA CBOOOAHBIX 31MeKTpoHOB. 2. Exununa namepe-
Huda GonslMX collpoTmBieruil. 3. CruiaB >kenesa ¢ Xpo-
MOM H aJIOMMHUEM, o6Jafainnil GOMbITUM YAEeNRbHBIM

Om - mm2 ..
COMpPOTUBNEHNEM, PaBHEIM 1,3 — 4. CeepRYTHII
B cnupasab npoeoauuk. 8. MckomaeMaa cMona XBOMHBIX
LEpPeBbeR, OT KOTOPOM BOLLIO B HAYKY HA3BAHUE «3JIEKT-
pudecTBos. 9. Pycckuit yuenniit XVIII Bexka, monoxun
HAYan10 McCaeA0BAHMAM 3JeKTpHdecTBa B Pocenmm, uso-
6peJ1 OPOTOTUMN 3JIEKTPOMETPA, TTOrub IpH yAape MOJIHUM
BO BpeMs 3KcnepumenTa. 11. BeiToBoe HazBaHUe caMo-
JEeJBHOTO IpeAoXpaHUTEeNA (BeChMAa OIACHOTO IIPH MC-
noas3oBanuu). 12. 3nax sapana suekTpoHa. 15. Pyccruit
BJEKTPOTeXHMK, M306peTaTesh NAMIOBl HAKATHBAHNA.
18. [IparoneHHEIi MeTaNl C MANBLIM YJAENbLHEIM CONpPO-
THBJIEHHEM K BBICOKO! TemnJONnpoOBOAHOCTLI0, MOITOMY
OpUMEHASTCA IPH K3roToBaeHNM Mukpocxem. 19. Ilpu-
cnocofeHne QA Pa3heMHOro CoeAUHEHUA HA Kopllyce
npubopa. 21. Hransanckuil dpusuk, Azobperarent ranb-
BaHUYeCKoOro saxementa. 22. IIposdpayHoe BeilecTBO, KO-
TOpOE OPH TPEHWH O LIENK 3apPAKAETCSH IOJOXKHUTENLHO.
26. YacTna ¢ M3GLITOYHEIM MK HEJOCTATOYHLIM KOJIH-
2eCTBOM 3jIeKTponoB. 28. HanparnenHoe ABw>keHue 3a-

psxelLIX 4aCTH. “
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MeToauuecKue peKOMEHAAILUY
Omeembl K KOHMPORbHOLL pabome Ne 6

Bapuanrt 1

1. a) Moxer. 6) Moryr. Pazno-
MMEHHO.

2. Cm. pucynok 50. Ilpn pasoMk- ,_@___‘
HYTOM KJIIOUe — Ha TalkBaHWYe-
CKOM 3JIEMEHTe, NPU 3aMKHYTOM —
Ha peocrare.

3. R=12 000 Om.
4. Yeenuuyutca B 4 paza. O6ocHO-

Banme: R, = 2R; R, .., = R/2; Pue. 50
Rnocn — _Z_R_ =4 Qnapan — Uzt/Ruapan = Rnocn =4
Ruapu R/2 Qnocn U2t/R"oc,l Rnap:ul

BapuanTt 2

1. Her. 6) ta. OnHOUMEHHO.

2.I,=1A;I,=1,5A; R=10Om.

3.1.

4. Ymeubiunutea B 2 pasa. O6ocHosanue: @ = U+ I x
xt=U-U-t/R=U? t/R;Q,=U? t/R; Q,=U2-t/2R;

Q, U?t/R
_—= " = 2; = .
Q, UZ?t/2R @ =2Q,

Omeemut Ha Kpocceopd

Io ropnaonramn: 5. Peancrop. 6. Bonvdpam. 7. Snex-
Tpockon. 10. Jlenmn. 13. Ilunk. 14. Pyonaruank. 16. IIpo-
ToH. 17. Cynran. 20. Conporusnenmne. 23. JIoMOHOCOB.
24. AMnepmerp. 25. Huxpom. 27. PaGora. 29. 3akoH.
30. Kynomn.

o Bepruxaau: 1. Merann. 2. Kunoom. 3. Mexpans.
" 4. Karymka. 8. fIuraps. 9. Puxman. 11. ¥yuok. 12. Mu-
Byc. 15. Jloasirun. 18. 3onoTro. 19. Knemma. 21. Bons-
Ta. 22. Crexrno. 26. Uon. 28. Tok.

- deMoHcTpaunu. Pa3TuuHEIe THIILE IPeAOXPAHUTEIEH.

Ha nomMm. § 55, JI. Ne 1453 [1218].
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Tema 3 A
JNEeKTPOMATHUTHEIC ABJICHUA (7'v)

¥Ypox 53/1

MarauTHOe noJe.
MarsrTHOE NMoJie IPAMOro TOKA.
MarsnTaebie THEUH

OcHoBHOM Marvepuay. CymecTBOBaHME MATHHUTHOrO

IOAA BOKPYT OPOBOAHHKA C BJIEKTPHYECKMM TOKOM.
MareaTHO® mOJIe OPAMOro TOKa. MArHEMTHRIE JWHHAHA
MATHATHOrO nois. HampasineHMe MATHATHEIX JIRHHIE T
€ro CcBA3b C HATIPABJeHAEM TOKA B IPOBOAHUKE.

JdemoHcTpanuu. Pacnosio)keHme MArEUTHEIX CTpe-
JIOK ROKDYT IPAMOTO ONPOBOAHHKA M KATYIUIKH C TOKOM
(zmo puc. 90, 91, 92 B yaebuuxe; puc. 51 mru 52).

Pemenue 3axaq

1. Kax o6HADYXUTH CKPHITHI OPOBOJA, IO KOTOPOMY
IIPOTeKAeT IIOCTOAHHLIN sileKTpuueckmit Tok? Yro nnsa
3Toro noragoburca?

2. MarsuTHAA JWHUS HATPABJIEHA TAK, KAK OKA3aHO
Ha pucvEKe 53. CgesaiiTe B TeTpaAHn PHCYHOK M IOKA-
JKATE Ha HEM DACHOGJIOKEHUe MarHHT-
HO# cTpesKH B Touke A. OGosHaubTe
ee MOJIOCHI.

3. Ha pucyHuke b4 mokasaH upamMoi
TPOBOAHHK C TOKOM, a HaJ HHM —
¥ Puc.53 ., popgBemeHHAA HA HUTH M YCTAHOBHB-

A
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mAascA B ero MarHUTHOM IIOJIe Mar- N
HUATHaA cTpejka. CpenaliTe B TeTpa-
OH DUCYHOK, A300pa3uTe MATHETHYIO
JUHUI0O ¥ HOKaKHUTe ee HAMmpaBJe-
rae., Kax PacooJyIOXKVITCA MATrHATHaA
CTpeJIKa, €CIM ee IepeMeCTHThL IOJ
MPOBOAHHAK C TOKOM? .

4. B Tex MecTax, rie MariMTHOE I0J€e CHIbHee, Mar-
HATHHIE JIMHAY IPUHATO H300paxkars ryme (T. e. Gurnxe
ApPYT K apyry). Ilo pucyEram 91 u 92 yueGHuKa ompee-
JIATe, B KAKOM MecTe MarsUTHOEe IoJie HamboJiee CUJIb-
HOe: BO6IH3H NPOBOARUKA C TOKOM HJIM BXAJH OT HETO?

Ha gom. § 56, 57, JI. Ne 1458 [1223], 1459 [1224].

S
Puc. 54

MeTonnyecKue peKOMEHAAITNY

K oemoncmpayuam

Ipn nposegeHnn OINBITOB, IPMBEREHHHIX HA PHCYH-
kax 90, 91, 92 yue6HUKA, mONE3HO OOCYAHUTHL (M, eciau
MOYKHO, B3KCIePUMEHTANLHO NIPOBEPHUTH) CJEeAYIONMIVE
BOIIPOCHI: .

1. Byaer JIB pearipoBaTh Ha NOABJEHUE TOKA B OPO-
BOJHHKE MATHHTHAS CTPEJKa, IOMEIIeHHAS JAJIEKO OT
3TOTO NPOBOAHMKA? '

2. MoxHO J1 rOBOPHTH 0 MATHUTHOM IOJIe, UTO OHO
6GEIBAET CMJIBHBIM ¥ CJIA0OBIM?

3. YUro nponaoitfieT ¢ HaipaRAeHNeM MarHUTHOMH cTpen-
KH, eCIH DOMEHATH HATIpaBJIeHHe TOKa B IPOBOTHUKE?

B oOmITax MOYKHO MCIIONIb30BATH He JKeJIe3HBIe ONMI-
. KU, 4 MATHUTHKE CTPEJIKH.

Jnsa BeMOHCTpaIlMH CIeKTpa MarHMTHOrO IIOJS OpA-
MOT'0 TOKAa OO PUCYHKY 51 Ha namens mpubopa caenyeTr
HACEIIIATH YKeJIe3HEIe OMWJIKH, IPONYCTHUTH TOK OO IIpO-
BOLHHKY, CJIeTKa NOCTYKHUBadA 110 naHeaH. [loxo6HEIM 06-
PA30M MOKHO IIOJYUHTE B OIPOAEMOHCTPHDPOBATE CIEKTD
MAaTHATHOrO II0JI BUTKA C TOKOM ¢ DOMOIIbI0 Oprbopa,
u3o0paxeHHOro Ha pUcyHEKe 52. [10CKOJbKY YacTH BHT-
Ka, mepeceKaroniye CTOJUK, HAXOXATCSA AOBOJIBHO Aale-
KO APYT OT APYTa, Ha CTOJIMKE U3 ONMJIOK CKJIANBIBAIOTCH,
KapPTHHB MATHUTHBIX IIOJIEH ABYX NIPAMEIX TOKOB.
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Puc. 55 ' Puc. 56

IIpubop, n3obpasxxeHHbIR Ha pUCYHKe 51, npegHasHa-
YeR AJIA NIPOEHHPOBAHHMSA CIEKTpa. Ho mpomie IHOKA3ATh
CIIEKTP C DOMOIILIO AeMOHCTPAIFIOHHOTO 3epKana. Moxk-
HO TaK3e MPOHECTH NaHe Ik CO CHEKTPOM 110 PAfaM.

K pewenuio 3adau

K zazaye 1. Hna sroro momazol6uTcH MATHATHAS
CTpeJKAa HIH BPOCTOM Kommac. Haxondcs Aakexko oT
NPOBOAHHKA C TOKOM ¥, CJIEJOBATEAbHO, OT CO3LAHHOTO
UM MATHUTHOTQ HOJA, MATHUTHASA cTPeika GyfeT BecTH
cebst cnoxoiigo. BOMH3H DpOBOJHMKA OHA NOBEPHETCH,
ODHEHTHUPYACH BAOJb KACATEIHHON K MArHMTHON JAHUN.

K samadye 2. MaruuTHag cTpeJKa pACIOJIOMKHUTCA
BJOJIb KacaTeabHOH, MPOBeXeHHOM K KPHBOil B TOUKe A,
CEBEPHHKI T10JIIOC CTPENKH OYeT HOBEPHYT B CTOPOHY Ha-
IpaBIeHUA MATHUTHOMN JTUHNH.

K szapaue 3. CM. pucyukm 55, 56 (dacTe MarHuTHOI
JWHUH, PACIOJNOKEeHHYIO ONM)Ke K HaM, OIPAHATO H30-
OpamaTe yTONMIEHHOM).

Ypox 54/2

MarHuTHOE MoJie KaTyIIKHN ¢ TOKOM.

OaexTpomMaranTsi. JlabopaTopHaa pa6ora
«C6opka 3nexmpomazhuma u ucnvimanue
e20 delicmsusa»

OcnoBnoit Marepman. MarauTHOE IOJE KATYIIKH C
ToKOM. CriocoOnl U3MeHeHHda MATHUTHOTO JAeMCTBHA Ka-
TYIMKH C TOKOM (M3MeHeHMe 4Yuejla BUTKOB KATYHIKW,
CHAbRNOKA B Hell, HOMeIleEe BHYTPSL KaTyIIKHU menea-
Horggpneqﬂnxa)
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Puc. 57 Puc. 58

HAemorcrpauuu. 1. PacnonoskeAne :Kene3HBIX OMILTOK
(MArERTHBIX CTPEJOK) BOKDYr KATYLIKH € TOKOM (IO
puc. 95 B yuebuukre u puc. 57). 2. Cooco6s U3MeHERHS
MATHHTHOTO LeiCTBUA KATYIOKY ¢ TOKoM (1o puc. 96 u
97 B yue6HUKe), 3. BaaumogeiicTBue KATYIIKYA X MaTHH-
ta (oo puc. 58).

Ha powm. § 58, ymop. 28 (1—3).

JlaGopaTopras paGora «C6opka 3NeKTpOMArHUTa M
HCOLITAHNE eT0 AeHCTBUA».

MeToanuecKue peKOMEeHAATIN

K demoncmpayusam

OneiTe 0 pucynkam 96 u 97 B yueGHMKe MOXKHO IIO-
KasaTh, VICHOOJL3YA COOpPHBIA 2JIEKTPOMATHHT (B HHCT-
PYKIME K HEMY Bce ONBITH MoApO6HO onucanul). Ecau B
KabWHeTe HeJJoCTATOYHO 060PYAOBAHUSA, BOCTIONL3YiiTECH
6ONBINIKM KeJIe3HBIM I'BO3JIEM, HaMOTaiiTe Ha Hero M3o-
JAUPOBAHHEIN mpoBox. IloakaOYNTE NPOBOJ K MCTOYHU-
Ky TOKa HampaskeHueM 4 B, 1 ox 6yzer paGoTaTh B Kaue-
cTBe saexTpoMaraEnTa. Ecam BeI 6yaere AeMOHCTPUPO-
BaTh €r0 B HECKOJIBKMX KJACCAX, TO JYUIlle 3aIacTHCH
CBOMM I'BO3JEM AJIA Ka)KJOT0 KJIACCa, TAK KaK MOCJe
IPONYCKAHMUS TOKA II0 IIPOBOSHMKY, a 3aTeM OTKJIoue-
HHAS ero rBo3fb OyneT o6naxaTh OCTATOUYHOH HaMarHu-
9eHHOCTLIO. Torfa BaM He yJacTcs IIOKa3aTh APYIraAM
RjaccaM, YTO IPH OTCYTCTBHH TOXKa B IPOBOAHUKE
TrBO3IH HE ABIAETCA MATHUTOM.

Cnenyer oOpaTuTh BHEMAHHE yUIaIlINXCA HA TO, YTO
#36ABUTHCA OT OCTATOYHON HAMAIHMYEHHOCTH MOXKHO,
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nponycTuB cinabulit TOK o6paTHOro HampaBjieHMA (Ha
ypoke 56/3 Oyaer nogobHAan 3afaua). [Ina ymeHbmeHuna
CHUJIBI TOKA CAYXKHUT peocraT. Tak Kak aMnepmerpa, Io-
Ka3bIBAIOIEro 3TO YMEHbIlIeAKEe B NeNHd, HeT, HeoGXoqu-
MO HAIIOMHHTb YUAIOHAMCSH, KYJa B JAHHOM CJydae HYX-
HO NEepPeABMHYTH IOJ3YHOK DEOCTATAa, YTOOBI YBEIMINATH
ero CONpOTHBIEHHE H, CIeJOBATENBHO, YMEHBUIUTE CHIY
TOKA B Ileny.

Ypok 55/3
IIpumenenne 3JeKTPOMATHUTOR

OcnoBuoit marepnan. Mcnonnzoeanue sjnexTpoMar-
HUTOB B MPOMBIIIEHHOCTN. Ba)XHEIe ANA TepPeHOCKH
rpY30B CBOHCTBA 3/IeKTPOMATHATOB: BO3MOYXHOCTD JIETKO
MEeHATb UX NOAKEMHYIO CUNY, GHICTPO BKJIOYATh U BBI-
KJIIOYATH MEXaHHM3MbI IIO'beMa. YCTPOHCTBO U fAeiicTRHe
3JIeKTPOMATHUTHOTO peJe.

Hemoncrpaunn. 1. [eiicTBHe MOZeNH NOALEMHOIO
KpaHa (o puc. 98 B yuebrnke). 2. OTaeseHue xene3a oT
JAPYTruX (HEMarHUTHbLIX) MATEPHAJIOB ¢ ITOMOIIBIO MATHH-
Ta. 3. Mogesu 51eKTPOMArHUTHOIO peJie, aJIEKTPUYeCKO-
ro 3BOHKA M Tejierpa@HoOMH yCTAHOBKM.

Pemenue 3axaq

1. 3aganue 9 (3).

2. J1. N2 1463 [1228], 1464 [1229], 1467 [1232].

3. Yup. 28 (4).

Ha nom. § 58 (momtopurs), aapamme 9 (1, 2),
JI. N 1465 [1230]), 1469 [1234).

MeToauyecKkue peKOMeH a My

K demoncmpayuam

eitcteue Moaenm mogbeMHoto kpaHa (puc. 98 B
yue6HUKe) OOKA3BIBAIOT, MCHOJAbL3YA COOpPHBIA Ayrood-
pasHEI! 3IeKTPOMATrHUT.

Ecnu B mkosae uMeercs GpUNbMOTEKE, TO TIOJIe3HO 11O-
uaaa’l*un@paﬂmem «DIeKTPOMATHMTS . ~
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.~ K pewenuio 3adau

-3amagy JI. Ne 1467 [1232] MO>KHO pelInuTs KaK 3KCIe-
{ PUMEHTANBHYO, Pa3fias yuamuMcsa c6opHble Ayroobpas-
 HbIe 3JICKTPOMATHHTHI. B KaudecTBe Ipy3a K HUM MOXKHO
| mOgBECHTH OORIYHEIE CTAaJNbHBIE FBO3AH, 06IafaK0LIMeE XO-
. pomIeit OCTATOYHON# HaMarHudeHHOCTHI0. ToOK 06pATHOrO
' ganpaBJeHHsi YMeHbIIAIOT ¢ MOMOIIbIO peocTaTa. Iloses-
HO 3aJATh BOIPOC: [ToYeMy OGpATHHIE TOK MOJKeH OBITHL
cnabrim?

'Ypox 56/4

ITocTosHHBIE MATHUTEI.
MarsMTHOe IT0Ne NMOCTOAHHBIX MATHUTOB.
MarsauTtseoe noJje 3emMaun

OcnoBHolt MaTtepuan. ITocrosuHble MaruuTel. Baau-
mopelicTBe MAarHuToB. O6GhsICHEHHME OPUYUH OPHEHTAa-
MU KeJe3HEIX ONMJIOK B MAarHUTHOM mone. Mzobpaxe-
HHUe MATHMTHEIX ITOJIeif ITOCTOSHHBIX MarHuToB. OpHen-
TAIIA MATHUTHRIX CTPEJIOK B MATHHUTHOM II0JIe 3eMJIH.
H3MeHeRMA MarHmTHOro nojdg 3emiyu. 3HAU€HHe MAr-
HUTHOIO 10N 3eMJH JJIA JKABRIX OPraHu3MOB.

Jdemoncrpanuu. 1. PasHOBHAHOCTH NOCTOAHHBIX MAT-
HUTOB: MeTalnuuecKre (IOJ0COBOH, AYroo6pasHslit), Ke-
pamudeckue. 2. KapTuHBI MATHUTHEIX MoOJeil TOCTOAH-

i HbBIX MaruuToB (o puc. 108—110 B yue6auke). 3. Ha-
. MArHUYUBaHME >XeJie3a B MarHUTHOM nose (o puc. 55
: B yue6HHUKe). 4. OpMeHTAUS MATHUTHOM CTPENKH (KOM-
fiaca) B MAarHUTHOM TiOJe 3eMu.

"~ Pemenme 3agaq

1. B xako# yacTH MarHuTa cCUJbHee BCero NPOABIAET-
"851 ero MarHuTHOe AeitcTBre?

?- 2. Bonpochl 5—7 Ha c. 140 yue6HUKA.

3. Ha pucynke 90 yuyeOHMKa MOKa3aHO B3aUMOJEHCT-
ue MArHUATHOM CTPEJIKHM U IIPOBOJHMKA ¢ TOKOM. Pacno-
HTCA I MATHUTHAaA CTPEJIKA NPOH3BOTIbHO, €CJIH OT-
OYMTE TOK B NPOBOJHMKe? KaKkoe maruuTHoe noJe 6y-
BIMATE Ha PacIOJIOKeHUe CTPEAKU?

)]

T [ 2B g2 P T
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Puc. 59 Puc. 60 Puc. 61

4. Ha pucyrxe 59 u3obpaskesa KaTylIka, TOSBEIIEH-
Hasd Ha NPOBOZAX, ¥ HOJOCOBOH MATHWUT Ha IIOACTABKE.
IIpu KaxoM YCJOBHM KaTymKa OyaeT B3auMOAeHCTBO-
BaTh ¢ MarsuToOM?

5.JI. Ne 1478 [1243].

6. Ha pucyrke 60 noxasaEbl MarHMTHBIe JHEHUM 110-
JIOCOBOTO MATHWTA M MATHMTHSRIE cTpeaku I, 2 u 3. Ha
KaKyIo CTpeJKy MarHHTHOe IIoJie AeificTByeT ¢ HanGoJb-
med cH0ii, HA KaKyl0 — € HAMMeHbIIei?

7. C MArENTHOH CTPEJIKHU CTEPJIUCH CHHAA U KpacBasd
Kpacka, KOTOpO# 6hIAM MOKpAIeHEl COOTBETCTBEHHO ee
CeBEPHBIH 1 IOKHBIA HOMIOCKH. UTOOH ONpeneINTh MOJI0-
CH ¥ HOXPACUTh CTPEJIKY 3aHOBO, €e MOMECTHJIM B moJe
HOOJIOCOBOTO MAarHHMTA, M OHA DPacIIOIOKKIach TaK, KakK
nokasaHo Ha pmcyukKe 61. Kakoil KoHel cTpeiakm —
OmxHEVH K MAarHUTY WM JaJIbHHII — sBJAeTCHA ee ce-
BePHBIM IIOJII0COM?

Ha amom. § 59, 60, JI. No 1476 [1241], 1477 [1242].
3anaua. Crnenaiire B Terpagy PHCYHOK, AHAJOTHIHBIN
prcYyHEKY 60, TOIBXO BMECTO II0JIOCOBOIO MArHMTA HapH-
cyiitre 3eMHoOil map. PaccTaBbTe MATHUTHEIE LOJIOCK
3eMIM H CTPEJIOK.

MeToauuecKkue peKOMeHAAIIHH

K pewerurw zadau

Bagauu 1, 2 MOMKHO PeIUTH JKCIEPUMEHTANLHBIM
OyTeM IpY HAJTUYMU B KaGHHETe AOCTATOTHOrO KOJIMUe-
s MAHBTOB, MATHUTHEIX CTPENOK M MEeJTKEX MeTal-
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JUdeCcKAX npeaMeToB. B samaue 1
menecoofpa3HO MUCIOCAL3OBATE JH- S
HaMOMETD, KOTODHIX IIOKAa’KeT
pa3HbI€ 3HAYEHHNA CHJIbLI OPDH OT-
PBIBAHUHN KeJIe3HOro IIpeamMera,
IPUKPeOJeHHOI'O K HEeMy, OT pas-
HBIX YacTell MaTHNTa, 3aKpeIJIeH-
HOT'O B I'OPU3OHTAJILHOM IIOJIOXKE-
HUH B JIallKe LITATHBA.

Ilpu pemwrenHu sazavu 5 yua-
IIEMCS JAOCTATOYHO MNOKAa3aThb HAa
PUCYHKE II0 TP MarsdTHLIX JIH- Puc. 62
HUHY Ka)KIOro MarHuTAa.

OrBeTh! K 337aue 6. V momocoB MarEuTa noJe 6ojee
CHJABHOE, T03TOMY ¢ HauboJbIneil CUIOH MarHETHOE MO-
Je 6yzeT JeificTBOBATL HAa CTPEJIKY 2 ¢ HauMeBbIIeH —
Ha cTpeJKy 1.

OTBeT K 3anave 7. Bawxawyi.

K domawrnemy sadanuio
OTBer k 3afade. CM. pUCYHOK 62.

Ypox 57/5

JeiicTBMe MArHUTHOIO IOJA
Ha NMPOBOAHHK C TOKOM.
IJIeKTpHYECKHIl JBUraTEeNh

"+ OcBoBroil MaTepual. leficTBHe CUIB HA IPOBORHUK
i € TOKOM, HaXOAAIIMICA B MArHUTHOM moJe. MaMenenue
lep&‘BJIeHEH 3TOM CHJIIEI an HSMCHGHI{IH HanpaBJI€eHUSA
pﬂmca BpaineEme paMKH C TOKOM B MATHHTHOM HOJe.
:;Ilpnnnnn paboTel snerTpoasurarens. IlpeuMmyniecTsa
EMeRTpoanra'reneﬁ

.+ lemorcTpamuu, 1. J[BMiKeHve OpAMOro IpOBOJHUKA
PAMKH TOKOM B MarEMTHOM moie (mo puc. 113—115 w
faue6HUKe nau 1o puc. 63). 2. VerpolicTso 1 AeiicTBue
fIeKTDOIBHTATENIA NOCTOAHHOrO TOKA (Ha MOfeNH).
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Pemenue 3anau

1. JI. Ne 1480 [1245].

2. Bagaewme 11 (2).

3. Kaxnmu 1ByMa cooco0aMP MOKHO YCHJATH AeiicT-
BHe MATHATHOIO I10JS Ha OPOBOAHHMK C TOKOM B ONBITE
1o prcyHKY 114 B yuebuuke? ‘

4.J1. N2 1472 [1237].

Ha nmom. § 61, JI. Ne 1473 [1238], 1481 [1246).
IIpoamTaTs onncanme nabopaTopHOit paboTal « Nayuenne
AJIEKTPHYECKOr'd ABUTATENS TOCTOAHHOrO TOKA (HAa MO-
Jean)s.

MeTogndyecKkue peKOMEHAAIIHH

K demoncmpayusam

Jna skcnepuMeHnta no pucyHRY 113 B yueGHHKe
MOYKHO B3ATH He AKKYMYJIATOP, & BHIOPAMUTENS B-4-12,
Menmyio TpyOKy NOABeChTE HA NPOBOAAX BHYTPM HeE-
CKOJIbKMX AYroo0pasHeIX MarfuToB, CJIOKEHHBIX, KakK
nokasano Ha pucyske 63. Ilogaiire oT BmmpaMuTrens
4 B, Toraa MeZHBHI DPOBOTHHK, B 3aBHCMMOCTH OT Ha-
OPaBJCHUSA 3JIEKTPUUIECKOro TOKa, 6yJeT TO BTATHBATH-
€A, TO BRITANKHBATLECA U3 00JacTH, OTpaRMYeHHOH Mar-
HUTamMu. [1a 6onbmielf HArMAZHOCTH HA OANH U3 MPOBO-
AOB MOJKHO IIPUKDPENATEH CTPEJKY U3 IJIOTHOM OyMarn —

0 ee ABMIKEHMIO ydammuecs Oy-

K BLIOPAMUTENIO | AYT CYAUTH O ABMKEHUM TPYO-

S, KH B MArHUTHOM OOJIE.

Hpu orcyrereum B KabuHe-
Te JeMOHCTpPALMOHHON Moaeny
3EeKTPHIECKOr0 JBUTATENA; HO
BAIUYUHA MaJIeHBKHX MofeJjeit
u3 naGopaTopHOro o6GOpPYHO-
BaBHA MOJKHO JATH HX Yy4a-
UM o 06 bACHUTE yCTPORCT-
BO 3JIeKTpoABHTraTenst. MosxHO
BOCIIOJIL3OBATHCA HAEMOHCTpA-
Puc. 83 OYOHHO Tabaumei.
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¥Ypox 58/6
JlaGoparopaas pabGora

«H3yuenue anexmpuveckozo deuzamens
NOCMOAHKO0z0 moKa (ra modenu)».

IloBTOpenue TeMul «JJIeKTPOMATrHUTHEIE
ABJICHHAS»

Pemrenue 3agaga
1. JI. No 1460 [1225], 1479 [1244]. 123

2. Ha pucynxke 64 n3obpaxes noJyoco- -El
Boif marHuT. B KaKoii Touke, 1, 2 aan 3,
TefieTEAE MATHETA CAMOe CILIBHOE?
3. Bompoc 2 Ha c. 136 yue6ruKa. Puc. 64

Ha nom. § 56—61 (nosropmTh), JI. Nt 1474 [1239],
1475 [1240].

¥Ypox 59/7
Y CTpPORCTBO 3IEKTPON3ZMEPHTEIBBRIX
npub6opos. KparxoBpemMeRRasa

KOHTpOJabHaA pabGora Ne 7
no meme «3nexmpo.uazuumnue nRenenun”»

OcnoBHOli Martepuaa. Hcmonnsoramme BpamjeHMA
PAMKH C TOKOM B MarsMTHOM IIOJle B YCTPOMCTBE 3JIE€KT-
PHYECKHX A3MEDUTENHHEIX IPAGOPOB (MATEPHAT MOXKET

:BITH PACCMOTPER B TIpOliecce KOJUIEKTUBHOrO obcyxje-
;’una'aaaaﬂna 11(1)).

HemoncTpanun, TannBaHoOMeTp AeMOHCTPALMOHHBIN

4no puc. 58, a u 117 B yueGHuKe).
¥ Ha mom. JI. Ne 1462 [1227], N
Ea‘lﬁﬁ {1 231] ﬁ’m»lu Toxa

E_g;,! . KparkospemeRHas NU

-KOBTpPONLHAN paboTra Nt 7
(15—20 mun)
i Bapmm'r 1
1 Ha pucyuxe 65 n3obpaxen
MO} HOPOBOAHHE C TOKOM U Puc. 65
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Puc. 66 Puc. 67

MarHNTHAaA CTpeJKa NOoJA HHM, YCTAHOBUBINAACA B €ro
MATrHHTHOM noJe. IlepenecnTe pUCYHOK B T€TPaAb K YKa-
JKUTe HaupaBjieHUue MATHUTHOH JIMHNU 3TOTO MOJiA.

2. Ha pucynke 66 moxasaHhI ABe KaTyUIKW, IMOABE-
IIIeHHEe HA OPOBOAHUKAX. YTO HY’KHO CHENaTh, YTOORI
OHM IPUTAHYJIUCH MUK OTTOJKHYIUCH?

3. Ha prcyHxe 67 mokasaH mosnocoBoil Mariur. B ka-
Koii Touke (I, 2-unu 3) geifcTee MaruuTa camoe ciaboe?

BapuanTt 2

1. Xenesuslii cTep:KeHh NPACIUIUIN OLZHUM KOHHOM
K CE€BEpHOMY HOJNIOcY MarauTa. CeBepHRIM MK I0)KHBEIM
mOJIIOCOM ByZeT NPOTHROMOJOKHKNA KOHEeI, CTep;KHA?

2. Ha pucynke 68 nmokasaH IOJIOCOBOIf MATHHUT U He-
CKOJIbKO JIMHAH €ro MarauTHoro nojs. Caenaire agaio-
FEYHEI PHCYHOK ¥ VKAMKHTE HATPABJIEHNE MarHUTHBIX
JUHANA,

3. Ha pucyske 69 nmoxazana MATHUTHAaA CTPENKa Ha
nmoacraBKke. Korga K meili npMO/MU3UIH I0MHEIN TIOJIOC
I0JIOCOBOI'O MATHHUTA, CTPENIKA OCTANach HEeOABUIKHOM.
CroenafiTre pUCYHOK M MOKa)XKHUTe HA HeM, KaKO# IOJIOC
MATHWTHOM CTDEJIKY PacIooKUICA 6auKe K MaTHUTY.

Puc. 68
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MeToauueckue peKOMeHAAINY

K demoncmpayusam

Hpexkae gvem moxkasath YCTPOMCTBO SJIEKTPOA3MEDH-
 TeJLHBLIX INPHOODOB HA IpHMepe AeMOHCTPAOHOHHOTO
raJbBAHOMETpPA, liesecoo6pa3HO IIPOAEMOHCTPUDOBATEH
' IOBOPOT KATYIIKW C TOKOM B II0Jie JyrooBpasHOro Mar-
EuTa (o puc. 70). B manxe mraTuBa sakpenseTca Mar-
HUT. MexIy ero moiocaMy HOJBEIINBAETCA HeGoAbIIaa
KaTyOIKa C MeXHLIM [IPOBOAOM M Yepes KJII0U COeANHALT-
CH C UCTOYHUKOM TOKa Hampsxeanem 4 B. I1pu zaMbika-
HUHU KJI04a HaOJII0A2eTCA TOBOPOT KATYIIKH,

Pue. 70

Omeembui K KORMPOAvHOU pabome Né 7

Bapuanr 1. 1. CMm. pucysok 71. 2. IIponycTuTh M0
KaTyImKaM seKTprdeckuii Tok. 3. B rouxe 2.

Bapuart 2. 1. CesepummM. 2. Cm. pucyHok 72. 3. Ce-
. BEDHBIN.

A
\V

Puc. 71 Pue. 72
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Tema 4
CreToBbIE ABICHUSH (9 u)

¥Ypok 60/1
HcrounuxH cBeTa.
PacnpocTpaseHue cBeTa

OcHoBHOM# Marepuad. OnTHyecKHe ABaeHnA. CreT —
BaxkHeHmmit daxTop KM3HK Ha 3emie. McTOuRMKY CBe-
Ta. ToZeuHRIH HCTOYHMEK cBETA M JIy4 cBeTa. OGpa3oBa-
HHUe TeHH U NMOAYTEHH. 3aTMEeHHUA KaK [IpHMep o6pasora-
HUA TEeHHU H NOJYTEHN.

JAemoncrpaumn. 1. IlpamonnueiiEoe pacumpocTpaHe-
HUe cBeTa. 2. I[TonygeHne TeHA OT TOUEUHOr0 MCTOYHUKA
ceera (mo puc. 120, 121 B yue6ruKe). 3. O6pasosanne
TeHW W IOJYTEeHH HNTOYUHMKAMU cBera (o puc. 126 B
yueGHuKe unm puc. 73 u 74).

Penienue 3agau

1. Boopocu 3—5 mHa c. 151 yqe6ﬂmca

2. Yop. 29 (2, 3).

3. Yenosery, unraomeMy Kaury, GeapasimyHo, cipa-
Ba WJIY CJIeBA OT HEro HAXOAUTCA UCTOUHUK cBera. Iloue-
MYy OpH ITHCbME TAK Ba}KHO, YTOOBI CBET Oajax cieBa?

Ha gom. § 62, ynp. 29 (1), sagagne 12* (1, 2).

< L Puc. 78 Puc. 74
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OKcIeprMeHTaNbHEAA 3a1a9a. IlocTARBBTE HACTOMBHYIKO

JaMIy Ha cTojie y cTeHbl. ONBITHBIM IyTeM ONpejAeIUTe,

! KAK BRI JOJI’KHB! BCTaTh — GJIM3KO WM JAJEeKO OT JaM-

nBI, 4YTO6B! MOJYYHUTs, HAUGOJBOIYIO IO pa3dMepaM TeHb

" HAa IPOTHBOIOJOXKHON cTeHe. Kakyio eme oco6eHHOCTh
" TAKOM TeHM BhI 3aMETHUAN?

MeTognueckue peKOMeHAaIluN

K ocnosHomy mamepuaay

ITocoe o6bsicHEHWA NMOHATHUA TOYEYHOrO WCTOYHHKA
CBeTA BAXKHO MOACHUTH, UTO JI06O0H IPOTANKEHHBIH HC-
TOYHHK CBeTA Ha GOJEBIIOM yAalleHMM OT HEro MOMKeT
ORITH IPUHAT 3a TouedHbIM. Taknm o6pa3oM, TOUeUHRIIT
HCTOYHMK CBeTa — NORATHE OTHocuUTensHoe. Ilokasar
moJiydeHue PesKoi TeHH 0T TaKOro MCTOYHHKA, JKeJa-
TEJHPHO NOAYEPKHYTH, YTO AOMa M B CAYXeGHBIX MmoMe-
HIeHNAX Pe3Kue TeHH HeXXejlaTeJbHEl, HO3TOMY MBI IPH-
MeHfeM TaM IpOTS KeHHble NCTOYHUKH cBeTa. [IpeBpa-
THTbL HeOOJALNION MCTOYHMK CBeTa (Hanmpmmep, JaMIOd-
KY) B NPOTAKEeHHBIN. OUeHL MPOCTO — HAAETh Ha HEro
MATOBBII abaxyp. ’

K demoncmpayuam
B ombeiTe 0 PECYHKY 73 HCOOJBL3YIOTCA OCBETHUTEND
i TEHEeBOro NpPoerMpPOBaHUA U MAaTPOH ¢ ABTOMOGMWIL-
Hoi1 JaMmoi. O6e naMNb! NOAKIOYAIOT DApaNIeNhHO K
BEIIpAMHUTENIO Hanpa;keaneMm 6—8 B. Ha paccTosaHnu
1—1,5 M oT 1aMII pacnosaraloT 3KpaH. 3ATeM BKJIoUa-
10T DooYepenHO TO OZHY, TO APYIryIo JaMmy, a 3aTeMm obe
c¢paay. CoOoTBeTCTBEHHO NONYYAKOT TO TOABKO TEHH OT AHU-
CKa B Pa3HLIX MECTaX 3KpaEa, TO TeHb Y JABe NOJYTEHH.
" MoskHO moKa3aTh, KaK H3MEeHAIOTCA 061aCTH TeHH H I10-
. IyTeHell npH cONMMXXKeHNN (YAAJNeHHH) JAMII M IPH OpPH-
- 6amaxeHHM (YRaNeHRU) AMCKA K 3KpaHy.
" Ha pucyske 126 yuebuuxa nzobpaxeHa cXeMa OILITA
* 110 NONYUEHUIO TeHH OT ABYX HMCTOYHHKOB CBETA PABHOTO
rgeera. [na ZeMORCTpaNMy 3TOrO OMBITA NONE3HO H3TO-
*'00BUTH NpubOp No puCyHKY 74. JIaMOu!, HUTH KOTOPBIX
pecTaBNA0T cob00i TouedHbIH HCTOYHHMK CBeTa, BKJIO-
RIOTCHA CAMOCTOATEIBHO X YKPEJeHb! Ha 10J03bAX, KO-




TOpbIe MOTYT IOepeMeInaThca Boab JuHeAKn. Ilepexn
JaMIaMM MOYXHO CTaBHATH CheéMHHIEe CBeTOOHIBTPEI (JIyd-
IIue Pe3yJLTATH AAl0T 3eJI€HBIN U KPACHBIHR):

K domawnemy sadanuio

IIpn Bmmonsenun szagaEus 12 (1) uenecooGpasHo
yJauiuMcA cjesaTh pUCyHOK onkIta. Torzpa opw syumre
moitMyT, modeMy H3obpaskeHHe mpeaMeTa 6yZeT mepe-
BEPHYTEIM (pHC. 75).

Puc. 75

OTBer K skcmepmMeHTaNbHOH 3asadve. Boabrmast 1o
pasMepaM TeHb MeHee pesKas, ueM HeGoJbIIad.

Ypox 61/2

OtpaxeHue cBera.
3aKOHBI OTpa’kKeHHUs CBEeTa

OcuoBHO#l MaTepuai. SIBineHus, HabGnaoAaeMBe OpU
OajeHuu Jyia cBeTa Ha oTpakaiolline noBepxXHocTH. OT-
pakeHHe CBeTa. 3aKOHEI OTPAMXKEeHUA CBeTa. .

HNemorcerpanuu. OObITH OO pH-
cynkam 127, 129 B yueGnvKe U pu-
CYHRY 76.

Pemenune 3agau

1. JI. Ne1535—1537 [1300—
1302], 1539 [1304], 1542 [1307].

2. Yup. 30 (4). ' .

3. Hapany c 3epkajbsHBIM OTpa-
’KeHMeM CBeTa MhI HabalogaeM pac-
CeTHHOE OTPaKeHHUe OT MpPeJMeTOB,
MMEIOLIHX INepPoX0BATYIO (HEPOBHYIO)
nosepxHoCcTh. HapueyiiTe B yBenu-
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. 4eHHOM BH/JIe IPOM3BOJIBHYI0 IIEPOXOBATYIO I0BEPXHOCTD
\H HECKOJbKO Iafalolqux HA Hee IIapaylIeIBHBIX ADPYT
“apyry nyudeii. IlocrpoiiTe oTpaKeHHBIE VYK, ONB3YACH
. 8AKOHAMM OTpaKeHHA.

A Hoquy B KMHO3aJIaX IPUMEHAT B KaYeCTBe IKPAHA
He 3epKano, a I1ePOXOBATOe IONOTHO?
Y, 4. J1. Ne 1534 [1299].

Ha nom. § 63, yop. 30 (1—3).

MeToandyecKue PEKOMEHRJAIlHHU

K demoncmpayuam

K onwiTy no pucyeky 127, 6 yuebHuKa: 1A 3alblile-
HUA BO3AYXa MEXKAY 9KPaHOM U NCTOUYHUKOM CBETa MOXK-
HO BCTPAXHYTH MEJIOBYIO TPANKY, 3aXJIOMHYTH 3AIBLIEH-
HYI0 KHUTY WM HOAXeYh GYMa XKHBIA XT'YT, HOTYIINTH
ero U NYCTUThL OBIM. Yuamipecd YBUAAT, UTO ABIM, TaK
e KaK W MeJ M IBLIb, COAEPXKHUT MeJbuallinue TRepAbIe
yacTHUBI, 6jarogapsa OTpa)XeHHIO OT KOTOPBIX MBI BH-
UM CBETOBO¥ nyuok. K corkasenunro, MsI He TOJILKO BH-
OHM, HO M BALIXaeM BpeiHble IJIf 3JOPOBBA YACTUIIBI
ORIIM ¥ JBIMa, KOTOPBIMM 3arpsa3HeHa atTmocdepa. He-
KOTOpLIe Jio4u, IOMIMO 3TOT0, J0OPOBOJBHO 400aBAAIOT
B CBOM JIerKHe BPeZHYH IIBLIb H JBIM B IIpollecce Kype-
HuA Tabaka ¥ HapKOTHKOB. Takaa MHpopmanusa 6yner
XOPOILIUM BOCIMTATEABHEIM aCIEKTOM YpOKa.

Ha ontuueckom aucke (puc. 129 B yue6bHUKe) caegyer
I0Ka3aTh paccedHHOe oTpakeHuwe. [na atoro miockoe
3epKaJlo 3aKpLIBAIOT Genoit 6ymaroit. Ilagaromni nyyoxK
OTPA3UTCA N0 BCeM HanpaBJeHHNAM, II0ITOMY NUCK Haj
6yMmaroit craHeT cBeTJee,

Ha sToMm ke mpu6ope MOKA3BIBAXOT, UTO IaJarouIuit
H OTPasKeHHLIM JYYH JiexkaT B ONHOH muockoctu. Ilnsa
3TOr0 TY YacTh QUCKA, I'le OIPOXOAUT OTPa’KeHHBIN JIyy,
3aKpBIBAIOT JMCTOM TIIOTHOM Gymaru (puc. 76). Ecam
JUCT YYTH MOBEPHYTH BOKPYT NePOeHANKYIAPa K 3epKa-

.1y, TO BUAMMEINA A0 9TOro Ha Gymare orpaXeHHBINM nyy
_NPaKTHYecKN HcUe3HeT (BUAMMBIM OCTAHETCH TOJBKO
+€ro HavaJo).
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¥Ypox 62/3
IInockoe 3epxano

OcuormOM MaTepuan. Ilnockoe seprano. IlocTpoenue
n3o6pakeHus B ILIOCKOM 3eprajie. Oco6EHHOCTH 9TOro
" maobparkeHU .

Jdemoncrpanma. HaobpakeEne B NIOCKOM 3epKaje
(o puc. 133, 134 B yuebauxke).

Pemenne zanau

1. Kysreauk cugen Ha paccToSHEH 10 ¢M OT IIOCKO-
ro 3epkaja, IOTOM OTOPHTHYJA OoT Hero eme Ha 50 cm.
KaknM 6nuro paccrosHue MeRAY KY3HEYHKOM M €ro
u3o0pakeaueM 20 NpekKAa? KakuM OHO CTAJIO IOCTE
uprlxka? Bo cKoIbKO pas gajabiie 0T 3epKasia CTaJ Ha-
XOAUTHCA Ky3HETIHK B pesyabTare DphixkKa? Bo cKoIbKO
pa3 M3MeBHJIOCH OPU DTOM PACCTOAHUE MEXJY Ky3Hedn-
KOM U ero naobpaxernemM?

2. IToueMy MH BHOUM CBETOROM NYYOK OT KADMAHHO-
ro QoHApHKa B BO3AyXe OCOGEHHO XOpPOIIo, XKOrxa Ha
yaIKLe TyMaH, M HIHK R0KAb? UTO JOMMKHO DpON3odTY
€ BO3AYXOM, 94TOORI CBETOBOM Iyd9OK CTAX npawrmecxn
HeBAAAMEBIM 7

3. JI. N2 1538 [1303].
S 4. Yup. 31 (3, 4).

* 5. Ha pucyBke 77 m306paxkeHo ILIOCKOe
3epKaJIo U TOUE€YHEIl HCTOYHAK CBeTa S, Ha-
Xonsamuiica B cropore oT Hero. IToabaysacsk
pucyEKOM 132 B yuebHEKe, nocrpoliTe u30-
6pakeHue 3TOTO UCTOYHNKA.

Puc. 77 6*. IoeTpoiite nzobpaxkenue B ILIOCKOM

3epKaJie TOYEYHOr'0 HWCTOYHHAKA cBeTa S

(puc. 77), AcIOIBL3OBAB IJIS1 STOTO KBA Jyda, OAUE M3 KO-

TOpPHIX TANAET HA BepXHUI Kpail 3epkasa, A BTOPO# — Ha
REKHEEH. B Karoit o61acTH NpocTpaECTBA JOJIKER HAXO-
ZuThcd RabrogaTenan, 4TOOM BRIETH 3T0 U3obparkenue?

Ha nom. § 64, JI. Ne 1528 [1293], 1540 [1305], 1556
[1321].

3anaga*. Haobpasure, KaKk MOYXHO OPOBOLHTH Ha-

I0/leHAe B3 YKPHITHA OPH NOMOIIH OJHOTO MJIOCKOTO

pKajia; AByXx IIoCKUX 3epkan. (PHCYHOK MOMHO cfie-
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{JIATh CXeMAaTHYHO, M300pasup TOALKO TIas Habilopare-
A7, o0beKT HabmONeENa (TOYKOH) M OJWMH MAYIIMI OT
vO6BEKTa JIVY, KOTODHIM IIOCJIe OTpakeHMsA HoNnafaeT B
irras nabmoaarens.)

MeTtoanueckue PeKOMeHAanHH

K demoncmpayusm

dna onkrra mo pucyHky 133 B
yueOHHKEe MOMHO B3JATH JAMIIE
rakanusanns MH 3,56 B; 0,28 A
Ha IojCTABKAaX (BMeCcTO cBeueif).

K pewienuro 3adau

Oreer R sagagwe 6%:cMm. pucy-
-HOK 78.

¥Ypor 63/4
IIpenomienne csera

OcHoBHOM MaTepuaJ. fIBJeHMe OpeIOMJIEHUS CBETA.
OnTuueckasa ILIOTHOCTH CPeABl. 3aKOHB! NPEJIOMJICHUSA
CBETA.

Nemoncrpanyu. Ilpesomaenne ceera (oo puc. 79).

Pemenne 3anau

1. Vop. 32 (1, 2, 4).

2. JI. Ne 1561 [1326], 1564 [1329].

3. Ha pucynke 80, g moxasaHO, Kax IPHM IOMOIIYU
ABYX IPON3BOJBHBIX Jyuelf, OTpa’KeHHEIX OT OZHOI TOU-

o M o o M
A 5/
A
A—2 B A—Z B a—%/ B
ly ly
1 ]
N O 0 NoO
o=30° y=19°
y=19° o = 30°
0) 6) 2y @
Puc. 79




a)

Puc. 80

KM Haxopdme#ics B peKe DRIOKH, TOCTPOUTHL M300paxe-
HHUe 3TOoit TouKH, BRANMOe ¢ Gepera. Ha kakoM ypoeHe —
A nwin B — HaxoamTca caMa phIGKa, a HA KaKoM — ee
usobpaikenue?

KaxuM aBngerca usobpakeHre: AefCTBUTENBHEBIM -
niax MEUMBIM? [Togemy?

Yro BuauT HabAIOAATENE: PHIOKY X ee H300paskeHHe?

Kakoit xaxercsa Habaonarenio riaybuaa pekn: 60Jb-
Hie MW MeHbIe peahsHOI? Ilouyemy BRI Tak gymaeTte?
(CuuraiiTe, 4TO BOAA B PEKe AOCTATOYHO OPO3PAUHA, UTO-
6Bl MOYKHO OBINO YBUAETH LHO.)

CnenaiiTe B TeTpagM PHUCYHOK, AHAJOTHIHBIA PHUCYH-
Ky 80, 6, u mocTpoiite nsobpaxenue xaMua K, nexamge-
ro Ha JjHe peKu.

4. IToueMy OYeHb TPYAHO HONACTHL TAPIYHOM B pEIGY,
IJIABAIOIIYIO B pyune?

5. Ha pucyuke 81 uso6pakeHEl HECKOJNBKO CIy4aes
XO0Ja Jiyua IIocJe DPOXOKAeHAA M'PAHUIIBI paszena JBYX
cpes. Ha KakoM ¥3 DHCYHKOB ITOKA3aH OePexXoy JIyda U3
cpeAsl ONTHYEeCKH OoJiee MUIOTHOH B MeHee IUIOTHYIO?

N AL
|

a) ) 6) 8) 2) -,
’ Puce. 81
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. Ha nom. § 65, ymp. 32 (3), 1. N2 1563 [1328].
x - 3apaua. OnpefenTe, HA KAKOM M3 PUMCYHKOB 79 oI-
AUYecKas TIIOTHOCTL 06euX cpell O/HHAKOBA.

Meroguueckue peKOMEeHZAU U

K demoncmpayusam

Ilepexon cBeToBOro nyua (Tounee, Y3KOro CBeTOBOTO
Ny4Ka) Yepe3 rpaHUILY pasfena ABYX CPej ¢ pa3HOi onTH-
YeCKOif MJIOTHOCTHIO MOXKHO IPOJAEMOHCTPUPOBATE C I10-
MOLILIO OUTHYECKOI'o JMCKa, U300paKeHHOro Ha PUCYH-
Ke 79, a. B IeATpe AHUCKA 3aKpeNIeH CTEKIAAHHBIN IT0JY-
IUIUHAP, OOpameHHKH MI0CKOH rparsio AB BBepX.

CHayana mabGniofalor mepexoj CBEeTOBOro OyYKa M3
BO3JlyXa B CTEKJIO, HANpaBJAAA NIyI0K Ha rpaHs AB nox
HEKOTOPHIM YTNOM K Heit. KoHCTaTHDYIOT, UTO CBETOBO
IIYYOK, mepeitga U3 BO3Ayxa B cTekJyo (T. e. B cpeay, ob-
Jajaouyo foibimen ONTHYECKON LIOTHOCTRIO, YEM BO3-
AyX), nDpubausmics K mepneHAukynapy OO; sHauwur,
B JaHHOM CJjy4ae YTOJI NpeJIOMJeHUS MeHbIIe yrja ma-
AeEuA. JIng moNMHON ACHOCTH CIELYeT CAeNaTh PHCYHOK,
AHAJIOTMYHBIE PUCYHKY 79, 6 (Y4KTENb BLINOJIHSET €ro
Ha JOCKe, a yJamueca — B TeTpagax). Ilonesno rakxke
H3MEPHTh M 3JAallUCATHL PANOM C PUCYHKOM YHCJAEHHBIE
SHAYEHU YTJIa NANEeHEUA B COOTRETCTBYIOIIEro €My yrja
npeaoMeHudA, HanpuMep, o = 30, y=19.

AHanus3upysa OPOBEJAEHHBIA ONBIT, clefyeT 06paTHUTh
BHHMAHNE YYalQUXCA Ha. cledyoomee o6CTOATENLCTRO.
B rurockocTH yepTedxa Mbl BHAMM CTEKNAHHBIE MONYLH-
JIAHAD B BUJle DONYyKpyra (T. €. INIOCKOH (dhHUryphl, orpa-
HUYEeHHOH IOJIOBUHOI OKPYKHOCTH H JuaMeTpoM). JIyu
pacOopocTpaHsgeTcd BJONb NPAMOL, HMPOXOojgAMmeit yepes

. IIEHTP OKpyxXHocTH — Touky O'. TIpu aToMm, Kax BHIHO
- M3 pUCYHKOB 79, a u 6, Ha rpaHmMNe pasjena ABYX cpen,
" IpexcTaBaAoMed co60if NONYOKDPYIKHOCTH, NyY HE Me-
' HAET HAIIpABJIEHMA CBOEro pacnpocTpaHeHus. Biaroga-
_ PA 3TOMY € IIOMOINBIO NIKAJLI, HAHECEBHOW MO Kpalw au-
i €K&, MOXXHO U3MEPHUTDH YToJ NPeNoMIeHNA PN epexoe
: JIyya M3 BO3AyXAa B CTEKJO.

po,

e

v
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3aTeM lesiecoo0pa3HoO IPEAIOKHATH YUAIUMCH AOTa-
AaTbCA, BAOJb KAKOH NPAMOM JOJKEH MPOXOJUTE Yepes
Toury O nyd, yTOGHI OH He MeHSJI CBOEro HanpasJeHHUA
He TOJBKO Ha IONYOKPYKHOCTH AB, HO 1 Ha oTpe3ke AB.
Brickazauuble YUeHHKAMY I'UINOTE3k! IPOBEPSIOT Ha OIhI-
Te U JeNnalT COOTBETCTRYIOMUN pUCYHOK (prc. 79, 8).

ITocne aToro nepeMemaoT OCBeTUTENs BHU3, HANPABHE
nagaromuii 1y4q no mytu NO' (pme. 79, 2). Torza npenom-
JIeHHKI Ha TpaHuIe AB nyq 6ygeT pacnpocTpaHATLCA B
Boaayxe no nyty O'M. OnpiT y6esknaeT B TOM, 4TO HpHU
nepexoje M3 CTeKJa B BO3AYX JYY YAANAETCA OT epneH-
quxkynapa OO, mpoBefieHHOro K rpanuie AB. B stom
cJygae yroJa npenoMieHus 6oabmie yria nagedns.

Hanpasus nagatommit syy NO mog yriom y = 19°,
MOXXHO IOKA3aTh, 9TO NPEJOMJEHHEIN Jy4y nmoijeT nmoxa
yraoM o = 30°. Ha ocHOBaHHM PHCYHKOB 79, 6 M 2 MOXX-
HO ybeauThcA B 06PATUMOCTH CBEeTOBBLIX JIyuel: eclu ma-
maromuiit ayd NO' HAOpaBUTH MO MYTH NPEJIOMIEHHOTO
O'N B IDOTUBOTIOJIOKHOM HANPABJIEHHH, TO IIpEIOMIEH-
HEl 1yy O'M noiiger mo ToMy e IYTH, 4TO M Iajaio-
mnit 1yy MO', TobKO HPOTHEOIOOMHO eMY.

' 3aTeM BO3BPAMIAIOT OCBETHUTENbh B MMONOXKEHUE, TOKA-
3aHHOE Ha pHCYHKe 79, @ u 6, ¥, HanpasBJasAd Jyd Ha
rpans AB noj pasHRIMH yrjaMH, JeMOHCTPHUDYIOT, YITO
OpH yBeWYeHUN Yria [afeHus YBeInduBAeTCA H Yyroia
openomienusa. Ha Ham B3rnsaa, B 8 Kaacce Henenecoos-

sin a

Pa3HO 3KCHEePHMEHTANIBHO JOKA3RIBATL, UTO sin y =n =

= const. JlocTaTouHO CKa3aTh YYAIIKMCH, YTO, poBeAs
B HOCAEAHEM ONLITE COOTBETCTBYIOLIME H3MEDEHUA, MOXK-

sin O .
HO YAOCTOBEPHTBCA, YTO OTHOINICHHE m_ny IMMOCTOAHHO

ANa IBYX RAHHBIX Cp€4 ¥ He 3aBHCHT OT yrja nmaieHusd.

Ypox 64/5
JInH3bl. OnTHYeCKAad CHJIA JUHIBI

OcaozBnoi matepHai. Cobupamman ¥ paccerBaloman
JHH3K, Dokyc n1aRse. PokycHoe paccroarue. Onruge-
CKaf cCH¥A JINH3KI.
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a) 0) a) 0)
Pyc. 82 Puc. 83

demoncrpammm. Xog nyveli B 1nH3aX (oo puc. 82, 83).

Pemenne 3azau

1. Boopocs! 1, 2 Ha ¢. 164 yueGHHUKA.

2, Yop. 33 (2).

3. C moMomipio KAKUX JIMH3 MOKHO 3aKedb KocTep?

4. JI. Ne 1589 [1354].

5. OnTuyecKkas cuja XPYCTAJINKA 9eI0Be4eCKOro ria-
3a xouebiaerca ot 19 no 33 aorp. Kakyio IuH3y npex-
cTaBjseT coboii xpycranuk? OnpenenuTte Hauboaslmee U
HanMeHbIIee POKYCHOE PACCTOAHNE XPYCTATHKA.

- 6.9KcmepUMeHTaNbHASA 3agada. C IOMOMIBIO BOAAHOMH
JHUH3L NOJYYHTEe Ha 3KpaHe M300pajkeHHe JaMOBlI Ha
ipofacTaBke. JIMH3A NOMIKHA HAXOZUTHCI MeXIY JaMmoR
3?_) axpadoM, C DOMOIIBI0 KAKOM JHH3BI MOXKEO 3TOTO JO-
uThea? Kyna cMecTrTes nsobparkenue Ha 9KpaHe, eCal
1y CABHHYTL BBEPX, BHU3, BOPABO, BIEBO?
Ha pgom..§ 66, yop. 33 (1), Bompoc 6 Hac. 164,
. N2 1612[1377], 1615 [1380].

MeroauuecKne peKOMeH1anuu

? K demoncmpauyuam

~.B Habope K OIITHYECKOMY HVUCKY ecTh JBe COGHpalo-
Tiie TME3HL, XeNaTeTbEO IOKA3AT: XOR nydell B obeux.
j N B

K pewenuio 3aday

(;; Ecnu B xabuHeTe GU3HKE HeT BOLAHBIX JHH3, TO CO-
Iy BOAAHYIO JMHE3Y BOOJIHE MOXET 3aMEHHTh
nas Koaba, 3aloHEHHAasd BOJOM.

(
av
.g
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¥Ypox 65/6
H3o00pakeHna, TaBaeMuie JUH3IOM

OcHoBHOM MaTepHal. I[locTpoerme u300paKeHHH,
IaBaeMbIX JIMH30{i. 3aBUCMMOCTh DA3MEPOR M DPACIIOJIO-
>KeHu#a u300pakeHUA pefMeTa B cCOGHpalomieii IXH3e OT
DOJ0XXeHUA OpeJgMeTa OTHOCUTENBHO AUHSEL.

Hemoncrpanun. ITorryyeHme M3OOpAXKEHUs C I1OMO-
uIs10 JuH3 (1o puc. 149—151 B yuebumke u 1o puc. 84).

Pemenne 3anau

1. B 0eHTp CTEeKAAHHOTO MIapa IOMECTHIHM TOYEUHEIi
HCTOUHMEK CBeTA. ByAyT nIu MexonAlye JYYH cBeTa Npe-
JOMAATBCA? -

2. Vop. 34 (2, 4).

3. Nlyuu, nagammpe Ha JUH3Y MapayjelbHO MNABHOM
OITHYECKOH OCH, Mocjie NpesoMJeHMS B Heil nmepeceka-
I0TCA B TOUKE, HaxojAmelica HA PAacCTOSEHME 5 CM OT
nmuu3kl. Kakas sto nmrsa? Kakoswkr ee dorkycHoe pac-
CTOAHME ¥ ONTHYECKAsA cuna?

4. Bononaa, HaxoaAwmiica B Boje, OMpPeAeaHJ, UTO
HaIlpaBJeHHe HA COJIEIIE COCTABJAET C BEPTUKAIBIO YIoJ
40°. BrLIitna ¥3 Bofbl, OB OOHAPYKWJ, UTO 3TO He TaK.
Cne peanbHO HAXOZWUIOCH CONHIIE — BBIOIE MM HUXKe
Haj ropu3oHToM? OTBET NOACHUTE PUCYHKOM.

Ha pgom. § 67, yup. 34 (1), JI. \e 1565 [1330], 1613
[1378], 1614 [1379].

MeToauueckye peKOMeHIAIAN

K ocnosnomy mamepuanry

Bce mocTpoeRMa u306pakeHH B TMH3aX YYHUTENE Bhl-
IIOJIHAET Ha JOoCKe (a yyamjueca — B TeTpPagAX) B COOT-
BeTCTBUU C YKasaHuaAMH ynp. 34. Ha pucynkrax meobxo-
IVMO OTMETHTBL paccTosHua d v f M 3anmucaTh B TeTpa-
IAX, YTO d-— paccTosHUE MEXAY JTHH30H ¥ npenMeToM,
f — paccToaHMe MesXKIY JWH30H M usobparkenueMm, F —
dOoKyCHOE PACCTOAHYUE JIMHSHL.

IIpu mocrpoenun u3obpakeHUA npeAMeTa, MIOKA3aH-
HOTO g3 PHCYHKe 152 B yueGHUKE, MOXKHO NOJ4YepKHYTS,
4yTO 3%9 — eQWHCTBEHEBIH CJaydail HOJYYEHUS NPAMOTC
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KAacATeALHAA
K OXPYIKHOCTH
B TOUKe A

Puc. 84 Puc. 85

MEHMMOro N300pakeHus B cobuparonieit IMH3e, U OH HC-
Hoxb3yeTcA B Iynax.

K demoncmpayusm

B onnite 1o pucyuxy 149 B yueGHHNKe BMeCTO CTEK-
NAHHON JUH3IE MOKHO BOCIOJIL30BATHCA BOOAHOM.

ITo pucysaky 84 gocTaTOYHO HOKA3ATH 2 OMEITA:

1. OcBeTHTENb OT IPAEKIMOHHOTO Annapara (JaMny)
pacnosaraioT oT JHHSH (¢ GOKYCHBIM paccToAEMeM 15—
25 c¢M) Ha paccTosHHN 60apIne GOKYCHOTO, HO MeHBIIIe
ABofiHoro ¢poxycHoro. UeM OAHKe NaMIa PACHOJIOXKEHA
K riaBHOMY Goxycy, TeM uzobpamenue 6OJbIe M JaJh-

, 11Ie OT JIUH3HI.

: 2, JlaMmoy oT JHH3BI YCTAHABJIMBAIOT HAa PACCTOAHUY
; HeMHOrQ 6oJspme KBOHHOro (hOKYCHOrO0 PacCTOAHUA H,
k' TIOJIYIMEB YEeTKOEe H3o0parkenne Ha dKpaHe, yoexaaloTcd,
'YTO OHO — YMEHBIIEEHOE.

' IIpumeuanue. Paccrosaane U3MEPAIOT MEXAY JTHH30MU
HHUTHIO JIAMIIBl, DACKDAIBR KOPITYC OCBETHTEJIS,

- K peuienuio 3adau

- 1. Ilpe pemrennu 3ajjaum 1 ciefyer HAaIOMHHUTE yd4a-
L IUMCA ONEIT, H306pakeHHHIH Ha pucyHKe 77, a. U pn-
P CYHKA BHZIHO, UTO JIYd, PACIIPOCTPAHAIOMIKACA BIOIL Pa-
[ aMyca OKpPYKHOCTH, IPEACTaBJAAINeit coB0il rpaHuny
pasnesa ABYX CPeA, IpH Iepexofie aToi rpaBNIEL He Ipe-
oMAsAeTcs (HeCMOTpS HA TO, UTO OIITHYECKAS IJIOTHOCTDH
PTHX CpeJ pasIndHa).

B. X sToMy MOx<HO 106aBHTH, UTO JIyd, PACIPOCTPAHAIO-
itniics BROJMbL panuyca OKpy»KHOCTH, BCErZa meprueHiu-
NApeH KacaTenbHOH, NPOBENEeHHOM K OKPY)KHOCTH B
ouxe ee nmepecedeHus ¢ jgydoM (puc. 85). BeaepcTue
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CHMMETPHH TaKoi Jy4 HpH Hepe-
CeueHMH OKPY3XKHOCTH OCTAHETCHA
DepHeHARKYIAPERIM K KacaTelb-
HOH, T. e. He OTKJOHHATCH OT Niep-
TMeHAUKYJIADPA HU B TY, HX B ADY-
= IYyI0 CTOPOHY.

2. Ecomm yuammpecs 3aTpyAHA-
10TCA OTBETHUTL Ha BOTPOC K 3aja-
ye 4, MOXHO ellle pa3 NMPOJeMOH-
CTPpHUPOBATL WM EAa OINTHYECKOM
JAHCKE XOA JBYX NapajlexbHBIX
ayueii B cobupalomieli THHE3E.

3. OrBeT K 3amade 5. Peanabno
Puc. 86 COJIHIE HAXOAWIOCH HHIKE Haf ro-
puaoxTOoM (pHC. 86).

Ypox 66/7

JlaGopaToprasa pabora
«ITonyuenue u3obparxernun npu nNOMOWU TUHIbLY

Pemenne 3anag

1. Jiyd cBeTa mepexoAMT U3 BO3AYyXa B APYTYIO IIPO3-
PAYHYIO CPeAy, IPH 3TOM IpeXOMJIeHHEH ayu npubau-
XKaeTca K - NEPHeHABKYAAPY. CpaBEETE ODTHUYECKYIO
ILJOTHOCTh BO3AYXa ¥ cpeAkl.

2. JI. Ne 1595 [1360].

Ha nom. § 62—67 (mopTopurh), ymp. 34 (3), JL.
Ne 1557 [1322], 1596 [1361], 1611 {1376].

3apaua. Ha pucynke 87 mokasaHH gBa Jiyda, oTpa-
suBLINécA oT 3epkayna. IlocTpoeEneM onpeaennaTe moja0-
JKeHWe NCTOYHUKA 9TUX Aydel S.

L0077

Pyg. 87




Ypox 67/8
KomTpoarnasa pabora Ne 8
no meme «Caemosvie RENEHUR»
Bapnan'r 1
1. ITo pucysky 88 onpejenunte, kakas cpega — I uan

'l, 2 — ABaserca onTUdyecKHu 6oJiee MIIOTHOM,

2. Kyuox moxmons OamKe XK IJIOCKOMY 3epKajy Ha
5cM. Ha CKOJBLKO YMEHBIIWJIOCH DACCTOAHHUE MEMY
HEM U ero uaobpaxeEneM?

3. Ha pucyake 89 n300paskeHo 3€pKAJIO ¥ DaJA0LIHE
ga Hero ayuu I —3. IlocTpoiiTe X0 OTpakeHHRIX Jyvueit
n 0603HAYRETE YIJIb HaNeHUA ¥ OTPAXKeHM.

4. Iloctpoilre u oxapaKrepusyiire mn3obpaskeHme

* nipeaMeTa B co0Mpalomell INHA3e, eCIX PACCTOSHUAE MeXX-
- Ry AAH30# 7 npegMeToM 6oJblIe ABOHHOro hoKyCcHOTO.

5. MokKycHOe paccTossENe JuH3H paBHO 20 cM. Ha xa-
KOM PaCCTOAHHH OT JHH3H HepPeceKyTCs II0C/]1e MPeoM-
JIEHN#A Jy4¥, Dafaoliue Ha JUH3Y NapaljejbHO IJIaB-
HOIf onTHYeCcKOoH ocH?

Bapuanr 2

1. Ha pucyake 90 maobpaxer nyd, manaiolopi H3

_ BO3AlyXa Ha I'JIAJKYIO IOBepXHOCTh BOAnl. Haueprure B
- TeTPAZH XOA OTPAXKEHHOTO JNyUa M NPHMEPHLIA X0 mpe-

i ) m v

JIOMJIEHHOT'O JAyYA.
2. Ha pucyHke 91 m3obpa)keHh! ABa DapayjeJbHHEIX
Ay4ya CEETa, MAJAIOMUX U3 cTekna B Bo3fyx. Ha kakom

" M3 PHCYHKOB @—8 NpPaBHJBHO M300paskeH NpUMepPHHIi

XOX 3THX Jy4el B Bosgyxe?

\\ N A
NN

Puc. 91
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3. T'me HYXHO paCIOJIOKHUTE IIpeAMeT, YTOOb! YBUIETE
ero mnpsaMoe uaobpaykeHuWe C MOMOILBIO cobBuparloliei
JIMH3LI?

4, IIpegMeT HAXOAUTCA HA JBOMHOM (IOKYCHOM pac-
CTOSAHUU OT cobuparomieil nuH3nl. IfocTpoiiTe ero mao-
Opa’xeHVe U OXapaKTepuayiTe ero.

5. VYeHUK ONBLITHBIM IIYTEM YCTAHOBHJ, YTO (HOKYC-
Hoe paccTossHHe JuH3K paBHo 50 cMm. Kakosa ee onTuye-
cKag cuna?

MeronnuecKkue PeKoMeHJaunu

Omeembt ¥k rconmpoavhoii pabome N 8

Bapnanr 1. 1. Cpena 1. 2. Ha 10 cM. 4. YMeHbIIeH-
HoOe, JefiCTBHTENbHOE, ItepepepHyTOE. 5. F = 20 cM.

Bapuanr 2. 2. g). 3. Mexxay ¢doxycoMm m JIMH30iL.
4. PaBHoe 110 pa3aMepaM TIpeAMeTy, AeliCTBUTENBHOE, I1e-
peBepHyToe. 5. D = 2 anTp.

¥Ypox 68/9
ITorTOpenne

OcHOBHOI1 MaTepual. AHANNU3 pPe3YJIbLTATOB KOHT-
poneHOi paGoTer Ne 8. Pabora Hag omru6kamu. ITosTope-
HYe HeKOTOPBIX BONIPOCOB Kypca. PellleHne KpoccBOpAa.

IO 'OPH30OHTAJIN: 7. Menrvaiiimasg 4acTHIIA BeHle-
crBa. 8. BpemeHHoe npeGuIBaHHe OZHOrO HeGECHOTro Tesra
B TeHm apyroro. 9. IlpoapauyHoe Teno, orpaHHYeHHOE
aAByMsa chepuyeckumm nopepxHoctAmMu. 10. Cnnas ixe-
Je3a ¢ yriepoioM, obiajaomuii 60Jb1I0H IPOYHOCTHIO,
BHICOKOH TEIJIONIPOBOJHOCTRIO M MANLIM VAENLHEIM CO-
nporunjiedneM. 11. YepTesR, Ha KOTOPOM M30Gpa keHbI
CIOCOGhI COeAMHEHU IJIEKTPUUECKHUX TIPUGOPOB B LENb.
14. MAarkuil MeTaasl ¢ OTHOCHTENBHO HU3KON TeMmepa-
TYpo#l nnasseRus N Goabmoit minotHocThio. 15. Urank-
AHCKUY (QUUK, nU306peTaTeNsb NCTOYKUKA NOCTOAHHOTO
Toka. 18. CocTosHUe BellieCcTBa, B KOTOPOM OHO COXPaHd-
et ofgeM, HO jerxo usMmenser dopmy. 19. Bayrpeunas
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O0JICYUKa TJIA3HOTO A0JioKa, BOCIPUHHMAIOMAS CBeT.
80. Urannascknil aHaTOM M QHUBMOJIOT, OAUH H3 OCHOBA-
Fresieil yueHNA 06 3JIeKTpruyecTse, OCHORONOJIOXKHUK IKC-
‘BePUMEHTAJBHON ajlexTpoduanosnoruu. IlepBeIM uccie-
ifnoaaﬂ 3JIeKTpHYeCKNe SABJEHNS IPH MBINIETHOM COKpa-
P mennu. 22. Anrauiickuii pu3uUK, cosjgaTenb TeOpHH
" BJIEKTPOMArHATHOIO moJs. 24. YeTpoitcTBO B ABUraTENE
"BHYTPEHHEr'0 CTOPaHNA, PeryJupyiolee HOXady TOILIH-
BA H BBIITYCK oTpadoTaBIiIux rasos. 26. ATmocdeproe 06-
pasoBaHye B BHJAE CKOHAEHCHUPOBABUIMXCA KaleJeK BO-
AEl, B3BelleHHLIX B Boaayxe. 30. PacmpocrpaHeHHOE B
6u1Ty Townueo. 31. [{paronenHsil KaMeHb, 0bnafaonIui
60JIBIIIOM TBEPAOCTHIO M OOJIBIIMM HOKa3aTeeM IpPeJIoM-
gennd. 34. TrepAoe NCKOMaeMOE TOMJINBO, JOOBIBAECTCS B
maxTax. 35. OxeMeHTapHAA OTPUHATENBHO 3apMrKeHHAA
yacTulia. 36. Obpalesnnada K 00BeKTY YacTh ONTHYECKO-
ro npubopa, npejcTaBagomas cobol JUH3Y WIH CHUCTe-
My JIMH3 ¥ CO3AAIOMIasi NePeBepHyTOe AEHCTBHTEALHOE
usobpaxenue o60beKTAa.
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10 BEPTHKAJIH: 1. OcHOBHOI HCTOYHMK TellJa H
cBera Ha 3emae. 2. Hao6paxeHnne, Ha KOTOPOM CBeETJIHIE
MeCTa BBITIARAT TEMHBIMM, & TEeMHBIe — CBeTJbIMU.
3. Exprnna momuocty B CU. 4. Touka coefUHEeHHSA BeT-
Beil anexTpuueckoil nenu. 5. IIpubop AynA peryiuposa-
HHA cWisl ToKa. 6. IIBHraTens, BHYTPeHHero cropaHud,
B KOTOpPOM TOIJINBO CAMOBOCIJIAMEHAETCH B pe3yjbTa-
‘Te CHJIBHOTO cxKaTua. 12. 3HaK B3apsAfa 3JEeKTpPOHA.
13. Eaunnua Hanpsxkeuus 8 C. 16. OnTnueckoe ABne-
HHe, COCTOS1Ilee B NOSIBJIEHUHN Y M'OPHU30OHTA JIOKHBIX M30-
6paxxeHnit yuacTkoB He0Ga HJIM B3eMHBIX IIDEJMETOB.
17. COBORYIIHOCTh OTMETOK M IIOCJe40BATEeJBHOro psija
YHCces HAa OTCYETHOM YCTPOMCTBE H3MEPHUTEJNLHOFO IPH-
6opa. 21. Eguauna cuns Toka 8 CU. 23. Exnanna saps-
mga B CU. 25. Herans napoBoit Typ6unsi. 27. Ilerann
anexTpomaruuTa. 28. Exununa sueprau B CH. 29. Sinek-
TPOMBIOJIHPYIONIee BEIIECTBO YEPHOTO IBeTa, 3apiaKal-
mieecs OTPHUATENBbHO NpH TpeHuMH o0 Mex. 32. Poccuii-
CKHI1 yyeHBI, OTKPHL 34aKOH TEIJIOBOTO AeHCTBUSA TOKA.
33. Cucrema, coCTOALIAA U3 ITOJOKNTEIEHO 3aPAYKEHHO-
ro Aapa ¥ OTPUIATeILHOH BJIeKTPOHHOM 060I0UKH,

Meroguueckue pexoMeHgannu

Omeembyt Ha kpocceopd

Ilo ropmnaomranu: 7. Monekyna. 8. 3aTmeHwue.
9. JInuaza. 10. Crans. 11. Cxema. 14. Curen. 15. Boas-
Ta. 18. Xnakocts. 19. Cetuarxka. 20. Tanssanm.
22. Maxcsenn. 24. Knaman., 26. O6aaxo. 30. Iposa.
31. Anma3s. 34. Yrons. 35. OnekrpoH. 36. O6beKTHB.

Ilo Beptukaanm: 1. Comnue. 2. Herarus. 3. BarT.
4. Vaea. 5. Peocrat. 6. OQusens. 12. Muuyc. 13. BoasT.
16. Mupax. 17, IlIkana. 21. Amnep. 23. Kyaon. 25. Jlo-
natka. 27. Karymka. 28. Ixoyias. 29. 36onur.
32. Jlenn. 33. Atom,






