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IMosicHuTeIbHAS 3amMCKa

JlaGopaTopHbie paboOThI CIIyKaT CBA3YIOIIMM 3BEHOM MEXAY TeOopHed W mpakThkoi. OHH HEO0O-
XOJUMBI JUIsI 3aKPEIUICHUS] TEOPETUUECKUX 3HAHUM, TOJyYEHHBIX HA YPOKaX TEOPETUYECKOro 00ydeHus,
a Tak e JUIS TIOMy4YeHUsS MPAaKTUYeCKUX 3HaHWU. lIpakTmueckue 3a/aHusi BHITOJTHSIIOTCS CTYICHTAMHU
CaMOCTOSITENILHO, C TPUMEHEHUEM 3HAHUI U YMECHHM, TIOJTYYCHHBIX HA YPOKaX, a TaK K€ C MCIOIh30Ba-
HUEM HEOOXOJMMBIX MOSICHEHUW, MOJYyYEHHBIX OT MPENOoJaBaTeNis IPU BBINOJIHEHUH IMPAKTHUECKOTO
3ananus. [IpoBeneHuio mabopaTopHbIX pabOT MpeAlIeCTBYET NMpeABapUTeIbHas MOJITOTOBKA, KOTOPYIO
JOJDKEH TIOMYYUTh KKl cTyeHT. CIIUCOK JIUTePaTyphl U BOMPOCH], HEOOXOIUMBIC JIJIsi TOATOTOBKH,
OOyJaromuics MOJIyJaeT Mepel 3aHsITHEM M3 METOIUYECKUX PEKOMEHMANNN K MPAKTHYECKOMY 3aHs-
THIO.

[TpakTiyeckue 3a1aHus JODKHBI ObITh pa3paboTaHbl B COOTBETCTBHUH € yueOHOM mporpamMmoii. B
3aBUCHMOCTH OT COJICPKAHHSI OHM MOTYT BBITIOJNHSATHCS OOYUYAIONUMUCS WHIUBUIAYATHHO WA
(bpoHTaTBHO.

3auéT Mo Kax1aou jaboparopHoil paboTe OOyyarouuiics moiay4yaer mocie e€ BHIIOJHEHUS U mpe-
JOCTaBJICHHS OTYETa B IIEUaTHOM WJIM MHUCHbMEHHOM BUJe. B oT4yere qomKHBI OBITH OTPAKEHBI IOJIY-
YCHHBIC 3HAHUS M YMEHUS B XOJI€ BBITIOJHEHUS JTA00pAaTOPHOU pabOTHhI, a TAK)KE OTBETHI HA BOITPOCHI
MperoaBaTelis, €CJIM TAKOBBIC BOZHUKHYT IPU TIPOBEPKE BHIMIOJTHCHHOTO 3aJaHUsI.

Brmmonnenune nabopatopHbIx paboT nmpeaycMaTpuBaeT GopMHUpPOBaHHE YMEHUI U HaBBIKOB IO U3Y-

YaeMOW JUCIUIIINHE.
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Hncmpyrkyuonnas kapma k nabopamoprot pabome Ne 1

W3YUYEHMUE JBUXEHUA TEJA IO OKPYKHOCTH ITOJ JEMCTBUEM CII VII-
PYT'OCTHU U TSKECTHU

[{enb paboOTHL: OTMpeAeTICHHE IICHTPOCTPEMHUTEIHHOTO YCKOPEHHS IApUKa TIPU €r0 PABHOMEPHOM
JIBHYKCHUH 110 OKPYKHOCTH.

Cmyodenm Oondxcen 3Hamy.

- IOHATHUE IEHTPOCTPEMHUTEIBHOTO YCKOPCHHUS;

— ®opMyIHpPOBKY BTOpOro 3akoHa HeroToHa

Cmyoenm dondicen ymemn.:

— PackiapIBaTh CHITBI Ha MIX COCTABIISIONINC;

- DKCIIEPUMEHTAIILHO OTPEICIISATh IEPUO]T OOpAIICHHUS TeJia 110 OKPYKHOCTH;

CpaBHHBATH IICHTPOCTPEMHUTEIHHOE YCKOPEHHE IIAPHKA, U3MEPEHHOE PAa3JIMYHBIMH CIIOCO0AMH.

Teopernueckas 4acTb paboThI.

DKCIepUMEHTHI TIPOBOISTCS C KOHUYECKUM MasTHUKOM. Heboubioi
LIApHK JBUXKETCS IO OKpyKHOCTH paauyca R. Ilpu stom Huth AB, K KO-
TOPOU NMPUKPEILIEH IIAPUK, OITUCHIBAET ITIOBEPXHOCTH MPSIMOTO KPYTOBO-

ro konyca. Ha mapux aeiicTByIOT 1Be CHIIbL: cuiia Tsokectd 'Y u nars-

xenue auti F (puc. a). OHU CO3/1aK0T LIEHTPOCTPEMUTEIBLHOE YCKOPE-

Hie “v | HAMPaBICHHOE 110 PAANYCY K IIEHTPY OKpYX)HOCTH. MOyIb yc-
KOPEHUSI MOXKHO OIPEeNUTh KUHeMaTHuuecku. OH paBeH:
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Jlns onpenenenns ycKOpeHus Hajlo U3MEPUTD Painyc OKPY>KHOCTH U IEPUOJ 0OpaIlleHHs IaprKa
110 OKPYXHOCTH.

LenTpocTpemutenbHoe (HOPMaIbHOE) YCKOPEHUE MOXKHO OMPEENIUTh TaKXKe, UCIOJIb3Ys 3aKOHBI
JTUHAMUKH.

CormacHo BTopoMy 3akoHy Hetotona ™2 =md +F  Pasnoxum cuny F Ha

COCTaBJIAOIIHUC Fl n F2 , HAITPABJICHHBIC 10 paAuyCy K HECHTPY OKPYKHOCTHU U 110 BEPTUKAIIN

BBEPX.

Tornaa Bropoit 3akoH HeroTOHA 3amuieTcs Cneayonmm o0pa3om:

ma=mg+F, +F,
HanpasneHne KoopJUHATHBIX OCel BEIOEPEM TaK, KaK MOKA3aHO Ha pU-
cyHke 6. B mpoekuusx Ha ock O1y ypaBHEHHE ABHKEHUS LIapHKa MPU-

met Bua: 0 = F, — mg. Otcroaa F, = mg: cocrasstomas F;, ypaBHO-

BEIIMBAET CHIY TsoKeCTH 'Y | nelicTBYIONIYIO Ha IIAPHK.

X 7277772777777 0+ 3amnmiieM BTopoii 3akoH HploTOHA B mpoekimsx Ha ock O1x: Ma, = Fy.
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n
Otcroga m
Monynb cocTaBisitonieit F1 MOXHO OMpeeNuTh pa3IuyHbIMU crioco0amu. Bo-TiepBbhIX, 3TO MOKHO
caenarb u3 moaoous tpeyroasuukoB OAB u FBF;:
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Bo-BTOpBIX, MOTYJIb COCTaBIISIONICH F1 MOXHO HEMTOCPEACTBEHHO U3MEPUTh TUHAMOMETpOM. J1ist
ATOr0 OTTATMBAEM FOPU30HTAIBHO PACIIONI0KEHHBIM TUHAMOMETPOM IIAPUK HA PACCTOSIHUE, PABHOE
paauycy R okpyxxHOCTH (pHC. B), U ompenessieM Moka3zanue quHamometpa. [Ipu aTom cuna ymnpyro-

CTHU IIPYKUHbI YPABHOBCIINBACT COCTABJIAIOIIYHO Fl .
At

, !! ConoctaBUM Bc€ TPU BBIPAKEHUS AJIA ap!

U yOeIUMCsI, 4YTO OHH OJIM3KH MEXIy COOOii.

B sT0ii pabote ¢ HaubobIIeH TIIATETHHOCTHIO CIEYET U3MEPATH
BpeMms. [[Jst 3TOro MOJIe3HO OTCUNUTHIBATH BOSMOXKHO OOJIBIIIEE YHCIIO
000pOTOB MasATHHKA, YMEHbIIAs TEM CAMBIM OTHOCUTEIBHYIO MOTpPell-
HOCTb.

B3BemmBaTh mapuk ¢ TOYHOCTHIO, KOTOPYIO MOTYT JIaTh JIaOOpaTOpHbIE BEChI, HET HEOOXOAUMOCTH.
Bnonne noctatoyHo B3BENMIMBATH C TOYHOCTHIO A0 1 r. BBICOTY KOHYCa M painyc OKPYXHOCTH J10C-
TATOYHO U3MEPUTH C TOYHOCTHIO 70 1 cM. IIpu Takoil TOUHOCTH U3MEPEHUN OTHOCUTENBHBIE 1O~
TPEIIHOCTH BEIUYHH OYAYyT OJHOTO MOPSIKA.

OO6opynoBaHue: MTATUB ¢ MyQTON U JIANIKOM, JIEHTA U3MEPUTEIbHAs, IUPKYIb, JUHAMOMETP J1a00-
paTOPHBIIA, BECHI C pa3HOBECAMHU, IIAPUK HA HATH, KYCOYCK IPOOKHU C OTBEPCTHUEM, JINCT Oymaru,
JIMHEHKA.

Ykazanus k padorte.

1. Onpenensiem Maccy mapuka Ha Becax ¢ TOYHOCTBIO J10 1 T.

2. Huth mpopeBaeM CKBO3b OTBEPCTHE M 3aKMMaeM POOKY B JIalke mTaTuBa (puc. B).

3. BeiuepunBaeM Ha sucTe OymMaru OKpy»)HOCTb, paauyc KoTopoit okoso 20 cm. M3mepsiem paguyc
C TOYHOCTBIO 110 1 cMm.

4. lllTatuB ¢ MasSTHUKOM pacrojaraeM Tak, 4ToObI MPOIOJDKEHUE IHYpa MPOXOIMIIO Yepe3 LEHTP
OKPY>KHOCTH.

5. B3siB HUTH MajbIlaMH Y TOYKHM TOJ[BECA, BpaIlaéM MasSTHUK TaK, YTOOBI IIIAPUK OMHUCHIBAT OKPYK-
HOCTh, paBHYIO HAU€PUYCHHOU Ha Oymare.

6. OTcunThIBaeM BpeMs, 32 KOTOPOE MasiTHUK coBepiaet k npumepy, N = 50 060poTos.

7. OnpezernsieM BRICOTY KOHUYECKOTO MassTHHUKA. J[J1s1 7TOTO U3MepsieM pacCTOSTHUE TIO BEPTUKAIH
OT LIEHTpA LIAPUK; 10 TOYKH MOJBECA.

8. HaxouM MOysTb IIEHTPOCTPEMUTEITHLHOTO YCKOPEHHE 110 (hopMysIam:
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9. OrTaruBaeM TOPU30HTAJIIBHO PACIIOJIOKCHHBIM JUHAMOMETPOM IIAapUK Ha paCCTOAHHUEC, pABHOC

8}

paguycy OKpyKHOCTH, U U3MEPSAEM MOJYJIb COCTABISIOIIEH F\  3arem orucisem YCKOPEHHE I10
F,
— -1
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10. Pe3ynpTaThl N3MEpeHUI 3aHOCUM B TaOJIUILY:

Howmep R N At | T= h A7°R gR F,
OTIbITa At/N T2 h m

CcpaBHuBas MOTy4YEeHHBIC TPU 3HAUCHHS MOJYJIS IICHTPOCTPEMHUTEIBHOTO YCKOPEHHUS, yOeK1aeMces,
YTO OHU IIPUMEPHO OAUHAKOBEI.



Hnempyxyuonnas kapma x 1abopamopuoti pabome Ne 2

Tema: IIpoBepka 3axkona boiisi-Mapuorra

Henanb: N3yunts 3aBUCMMOCTD JaBiIeHUs OT 00bEMa IIPU ITOCTOSIHHOM TeMIEpaType.

Cmyoenm 0oadicen 3Hamb.

— MOHATHUE UI€ATBHOTO ra3a, 1aBJICHUs raza, TEMIEepaTyphl;

— ypaBHeHue MenneneeBa — KnaneiipoHa;

- Fa30BbIE 3aKOHBI

Cmyoenm 0ondicen ymems.

— CTPOUTH U YUTATh rpauKu u30IporeccoB B koopaunarax pV, VT, pT;

— pewiarthb 3a1a4M ¢ UCIIOJIb30BAHUEM ypaBHeHUs MenneneeBa — Kianeipona;

— MEePEeBOAMTD 3HAUCHUS TeMIepaTypsl U3 mKajisl Llenscus B mkany KensBruHa u 00patHo.
Teopusi: 3akon boinsg-MapuorTa 171 B30TEpMUYECKOr0 IIpoLecca, T.€. PoLecca, MPOTEKAIOLIETo IIPU
nocrostHHOM Temneparype (T1=T2) sBasieTcs 4acTHBIM clydaeM 00beTUHEHHOTO ra30BOI0 3aKOHA:

P»]_Vl == Psz NnIJIn Plsz = FE:{F']_

MoHO cKa3aTh, YTO JIaBJCHUE JaHHOW Macchl I'a3bl IPU MOCTOSHHON TeMIlepaType U3MEHsETCsl 00paTHO
IIPOIOPLIMOHAIIBHO €T0 00BEMY.
OBOPYJIOBAHHME: 1. IIpuGop ans u3ydeHus ra3oBbIX 3aKOHOB.

2. bapomerp.

3. UcnbiTyemblii ra3-Bo3yX.
IIpaBu/a oxpaHbl TPyAa NPHU BbINOJHEHNH MPAKTHYeCKO padoThl:
1. BypTe BHUMATENbHBI U TUCIMITIMHUPOBAHHBI, TOUHO BBIMOIHANTE yKa3aHUs MpernoaaBaTers.
2. He npucrymnaiiTe K BBIIIOJTHEHUIO pa0OTHI 0€3 pa3pelieHus MpenojaBaTes.
3. Pa3zmemaiite npubopsl, MaTepuasl, 000py10BaHHE Ha CBOEM PaboyeM MECTe TaKUM 00pa3oM, 4TOObI
UCKJTIOYUTh UX MaJIeHUe W ONPOKUIbIBAHUE
ITopsinok BbINOJHEHHS PadOTHI:
1. OnpenenuTsb LIEHY JeIEeHUs IIKaJIbl MAHOMETpA.
2. CobOpatb yCTaHOBKY.
3. OTKpBITH y MaHOMETpA KpaHbl 11 2. BparienreMm BUHTa yCTaHOBUTH BEPXHIOIO KPBIIIKY HUIHHIpA
MPOTHB IATOTO JAENEHUS HIKaJIbl pUOopa, Mocie Yero KpaH 2 3aKpbITh.
4.CHsTh NIOKa3aHUs IPUOOPOB U JaHHbIE 3aNIUCaTh B TAOJIHILY.
5. OnbIT MOBTOPUTH C TOM %kKe Maccoil ra3za (KpaH 2 He OTKpBIBaTh) 2-3 pa3a, yBeln4uBas 00beM BO3yXa B
cuib(oHe.
6.BeruncnuTe 3HaueHHe NOCTOSHHON C JUIs Ka)KJIOTO OIBITA, CPABHUTDH PE3YJIBTAThI U CHIENIATh BBIBO.
7. OnpenenuTh cpeaHee 3HaueHue MocTostHHOW C ¥ HATH OTHOCUTENBHYIO TIOTPEITHOCTh METOJOM Cpe/I-
HEro apu(pMeTH4YecKoro.

Ne IToxasanue | [loxa3anue | /laBrmeHune O6bem | Ilocro- Cpennee OTtHOCHUTENB-
omeiTa | OapomeTrpa | MaHOMeTpa | BO3AyXa B BO31y- | SIHHas 3HaYEHUE Has
cuib(oHe xa MOCTOSIH- MOTPEIIHOCTh
by, Ia Ap, TTa PVv=C HOMH
p=(po T 4p), |V, ™’ 5=2E 10094
Ma-m® Cep, Ta'm® Cop
ITa

KonTposibHbIEe BOIPOCHI:
1. IIpu xakoM ycioBUHU cIpaBeINB 3akoH boitnsa-Mapuorra?
2. OOBACHHUTH 3aKOH TSl ©30TEPMHUECKOTO MPOIECCa, MOTB3YACh MOJEKYIIPHO-KHHETUYECKON TEOpHEH.
3. J17s1 U30TepMHUYECKOTO MpoLiecca NOCTPOUTh rpaduk 3aBUCUMOCTH P oT V, B35B 32 HCXOTHOE /1aBJICHHE
1 Kr BO3IyXa Mpy HOPMAJIbHBIX YCIOBUSX.



4. ITpou3BOMT JIU ra3 AABJICHUE B COCTOSIHUU HEBECOMOCTH?

5. MOXHO 7 ¢ TOMOIIBIO TPUOOPA AJIS JaHHOK pabOTHI IPOBEPUTH 3aBUCHUMOCTh MEXy apaMeTpamMu
rasza Jijisi '30XOpHOTO ¥ U300apHOro IpoIeccoB?

6. Onpenenuts Maccy 20 11 Bo3ayxa Haxosuierocs: mpu remneparype 273 K nox naBnenuem 30 atm.

Ha3nauenmue u ycrpoiictBo npudopa (cuibgona)
[Tpubop npencrapisger coboil MeTaIMUECKU ropUPOBaHHBIN HIIMHAP EPEMEHHOT0 00beMa
(cunmbon) muamerpom 100 MM 1 BeICOTOM B cBOOOHOM cocTostHrm 100 MMm.

K nnnveapy npukpenieHsl MeTaJUIMYecKas KphIIKa U JTHO, KOTOPOE CIIYKUT OJHOBPEMEHHO OCHOBaHHU-
eM mpuodopa.

Ha kpeike umeercs narpyook. OH npegHa3zHaueH Ui IPUCOeIMHEHNs IPUOopa ¢ MOMOLIbI0 Pe3UHOBO-
rO IIJTAHTa K JEMOHCTPAIIHOHHOMY MaHOMETPY, BAKYYMMETPY U JJIsl yCTAHOBKH BHYTPH CHIIb(hoHA TEpMO-
Iapbl OT YyBCTBUTEIBHOIO I'AJIbBAHOMETPA.

KpomMe Toro, Ha KpbIILIKE UMEETCsI OITOPHAsi BTYJIKA, B KOTOPON IOJBHYKHO 3aKPEILICH HUKHUN KOHELl
BHHTA.

BuHT BBEpThIBaeTCS B TpaBepCy, YKPEIJIEHHYIO Ha IBYX HAIPABISAIOLIUX CTEP/KHAX, KOTOPHIE B CBOIO
ouepe/ib, IPUBUHYEHBI K OCHOBaHMIO ITpUOOpa.

Bpamiast BUHT 3a rojloBKY, MOKHO U3MEHUTh BBICOTY cHilbpoHa oT 75 10 155 MM, a BMecTe ¢ TeM U
00bEeM LIWINH/IPA € JOCTATOYHON CTENEHbI0 TOUHOCTHU. PacTskeHne cuiab(poHa BblIIe JOIYCTUMOIO Mpejie-
J1a OTPAHUYHMBAETCS] YIIOPOM OTIOPHOM BTYJKHU O TpaBepey. CxkaTre cuiib(poHa OrpaHUIMBACTCS JUTHHOM
BHHTA.

CO6oky mpubopa ykpermieHa JeMOHCTPAIIHOHHAs IKaJIa, C TOMOIIBI0 KOTOPOI MOKHO M3MEPSITh 00BeM
LWINHApPA B yCIOBHbIX eanHunax. [llkana pazoura Ha 10 geneHuii, paccTosiHe MEXy COCEAHUMU Jiene-
HUSIMU 15 MM.

B ronoBke BuHTa umeercs HeOObIIAs PyUKa-CTEPKEHb AJIs1 y00CTBa BpallleHUs BUHTA, KOT1a BO3ZHUKA-
€T HEOOXOIMMOCTh B OBICTPOM M3MEHEHHH 00beMa 3aKITIOYCHHOTO B IWJIMHIPE Ta3a (aquabaTHEIN mpo-
11ecc).

Hnempyrxyuonnas kapma x 1abopamopuoi pabome Ne 3

Tema: OnpeneseHne OTHOCHTEIbHOH BJIaKHOCTH BO3yXa ¢ IOMOLIBIO TMTPpOMeTpa
U IICUXpoOMeTpa.

Henanb: HayunThes mosb30BaThCs TUTPOMETPOM M IICUXPOMETPOM, YMETh ONPENEIATh C UX ITOMOILBIO
OTHOCHUTEIIBHYIO BJIIAJKHOCTH BO3IyXa.
Cmyoenm 0ondceH 3Hamb:
- MOHATHE a0COTIOTHON M OTHOCUTENBHOM BIIQXKHOCTH BO3/1yXa; MOHATHE TOYKHU POCHI;
— (pu3mUecKyro CyIIHOCTh MOHATUH: (a3a BElIeCcTBa, KPUTUUECKOE COCTOSIHHE BElIeCTBa, ra3000pa3Hoe
COCTOSIHME BEILIECTBA;
— CBOICTBa BelleCcTBA B JAHHOM arperaTHOM COCTOSIHUM Ha OCHOBE XapakTepa JABMKEHUS U B3aUMO/IeH-
CTBUS MOJIEKYJI;
Cmyoenm 0ondicer ymems.
— peuarth 3a/1a4i Ha ONPEEIIEHNE OTHOCUTEIBbHON BIIAXKHOCTH BO3YXa;
- IOJIb30BAThCS CIIPABOYHOM JINTEPATypOil

TEOPUS. B armochepe 3emnn Bcerna coaeprkarcs BosHbIE apbl. X comepkanue B BO3Ayxe Xa-
pakTepu3yercs abCOMIOTHONW U OTHOCUTEIHHON BIAKHOCTBIO.

AGCOJIIOTHASI BJIAKHOCTD (P@) ONpeneiseTcs MacCcoi BOSIHOTO mapa, CojepKaiierocs B 1 kyo.M.
BO3/yXa, T.€. IJIOTHOCTBIO BOASHOTO I1apa.

AOGCOIIOTHYIO BIQXKHOCTh MOXKHO OIPEACIUTD 110 TEMIIEPATYPE TOYKHA POCHI, TPU KOTOPOH map, HaXxo-
HHMHﬁCH B BOB,[[yXC, CTAaHOBUTCS HACBIIIICHHBIM. TeMnepaTypy TOCKH pOCI:I onpenensuoT C ITIOMOIIIBIO
TUTPOMETPA, a 3aTeM 10 TadnuIle «JlaBjaeHne HACHIMAIOIINX MapOB M UX IJIOTHOCTh MPH PA3TUIHBIX
TEMIIEpaTypax» HaXOIAT COOTBETCTBYIOIIYIO TEMIIEPAType TOYKU POCHI IUIOTHOCTL. Halnennas miot-
HOCTh ¥ €CTh a0COJIOTHAS BJIAYKHOCTh OKPYIKAIOIIET0 BO3AyXa.



OTHocuTeIbHAS BJAKHOCTH () 1mOKa3bIBaeT, CKOJIBKO MPOIEHTOB COCTABIISET a0COMIOTHAS BIIaXK-
HOCTB OT IUIOTHOCTH (H.II) BOJSHOIO I1apa, HACKIIAIOIIETO BO3AYX IIPH JAHHON TeMIIEpaType:

B= p,*100%]/ p,

O0opynoBanue: I'urpomMerp, TEpPMOMETP, TUITUIOBBINA APHp, IIcuXxpoMeTp (00muii 1t Beex).

IIpaBuia oxpaHbl TPyAa NPHU BbINOJHEHNH NPAKTHYECKO padoThI:
1. byabTe BHUMATENbHBI U JUCHUIIMHUPOBAHHBI, TOYHO BBINOIHINTE yKa3aHUS [IPETIOJaBaTesl.
2. He npucTtymnaiTe K BBIIOTHEHUIO Pa0OTHI O€3 pa3peiieHus mpernoiaBaTeds.
3. Pa3zmemaiite npubopsl, MaTepuasl, 000py10BaHHE Ha CBOEM PabOYeM MECTE TaKUM 00pa3oM, 4TOObI
HUCKIIIOYHUTH UX MMaACHUC UJIN OIIPOKHUIBIBAHUC.

patypy.

HNOPAIOK BBIIIOJIHEHUSA PABOTBI.
1. PABOTA C TUTPOMETPOM.
1) U3meputh TeMIiepaTypy OKpYKaroIIEero Bo31yxa.
2) HamomHuTh KaMepy TUrpoOMeTpa JIETYUeH KUIAKOCTHIO (IHITHIOBBIM dpupom 3-4 cMm)
3) YCTaHOBUTH TEPMOMETp B KaMepy TUTPOMETPA.
4) Tlpu IOMOIIHM TPYILH MPOAYBATh BO3AYX Yepe3 3(Up ¥ BHUMATEIHHO CJACIUTD 3a MOJUPOBAHHON
MIOBEPXHOCTHIO CTEHKU KaMephl, CPABHUBASI €€ C IOBEPXHOCTHIO KOJIbLA. 3aMETHUB MOSBJICHUE
pochI (Havyaso 3ar0TeBaHUA) 3alucaTh TEMIIEpPaTypy.
5) Ilpomomxkas HaOIrOICHHE, OTMETHTh MOMEHT MCUYE3HOBEHUS POCHI M COOTBETCTBYIOIIYIO TEMIIe-

6) OmnpenenuTh TEMIEPATYPy TOYKH POCHI KaK cpeaHee apuPMETHUECKOE H3MEPEHHBIX TeMIIepa-

TYyp.

7) OrmbIT HOBTOPUTH 2 pasa.
8) Ilo Tabmuiie onpeaeauTh INIOTHOCTD Mapa COOTBETCTBCHHO MPH TEMIIEpAType TOYKH POCHI U

KOMHATHOM.

9) BBIUMCIUTD OTHOCUTENBHYIO BIaXHOCTh, HANTH €€ CpellHee 3HAUCHHE.

10) OmpenenuTh OTHOCUTEIBHYIO MOTPEITHOCTH METOIOM CPEIHEr0 apru(PMETHIECKOTO.
11) Pe3ynbTaThl U3MEPEHHIA, BBIYACICHUI ¥ TaOJIMYHbIC TaHHBIC 3aITCATh B TAOJIHILY:

Tem- Temnepa- | Tewm- Temmep. | AGco- ITimot- OtHocut. | Cpennee OTHOCHUTEND-
nep. Typa 1o- nep. TOUYKH JIOT. HOCTb UC- | BIQKHOCT | MCUMCIICHUE | Has
OKpYX. | SIBICHUSA HCYE3H. | POCHI Bnax- Ye3ako1ll. b BO3/lyXa | BJIAXXHOCTH
BO31y- | POCHI pOochI tp:”ﬂﬂ HOCTb napanpu | £, % BO3/yXa MOTPEIIHOCTh
xa tn’,C tw’,C oc KOMHaT. Bep,% & = AR,/
%, C pa, KT/MS TeMIIep. B, *100%
PH. I
Kr/m°
2. PABOTA C IICUXPOMETPOM.
1) TIIpoBepuTh HaTUYKE BOJBI B CTAKAHYHUKE ICUXPOMETPA U IPH HEOOXOTUMOCTH JOJHTD €€.
2) OmnpenenuTs TEMIEPATYPy CYXOro TEPMOMETDA.
3) Ompenenuts TEMIEPATypPy CMOYCHHOTO TEPMOMETPA
4) Tloab3ysach NCUXPOMETPHUUECKOM TaOIHUIICH, ONIPEACTUTh OTHOCUTEIBHYIO BIIAYXKHOCTb.
5) Pe3ynbTarhl H3MEpEHUil 3aucaTh B TAOJHILY.
6) Pe3ynbTaThl MO ONPEICIICHUIO OTHOCUTEIILHON BIAXKHOCTH CPABHUTH M C/IEIAaTh BBIBOJ.
[Tokazanus TepMOMETPOB Pa3Hocth nokaszanuii OTHOCHUTENbHAS BIAXHOCTb
BO3IyXa
Cyxoro ty, oc CMouenHoro ty, °C t,°C B




METOANYECKHUE PEKOMEH/JALIUHA:

1. Inst Gosiee TOUHOTO MOMEHTA OMpeAETICHUs POCH Iepel padOTOM TIIATENBFHO MPOTEPETh CyKOHHON
TKaHbIO MOJUPOBAHHOE JHO U KOJILLIO TUTPOMETPA /10 MOJIHOro Osiecka, a mepes HaOioIeHHeM yCTaHo-
BUTH TIpubop mo yriiom 30-40 rpagycoB K JIydy 3peHHSL.

2. Kamepy HamosHUTH 3UPOM C TAKHUM PacdyeToM, YTOOBI IAPUK TepMOMETpa ObLT OTpykeH B 3pup u
B TO K€ BpeMs1, 4T0OBI 3(pUp HE pacIyiecKascs MpH MPOJyBaHUH BO3TyXa.

3. Cpa3y xe nocjue OKOHYaHHs pabOThl ¢ TUTPOMETPOM TILATEIbHO IPOBETPUTH MTOMEILIEHUE.

4. 1514 ncuxpoMeTpa JIydllle UCIO0Ib30BaTh AUCTUILIMPOBAHHYIO BOAY.

5. B popmyine pa *100% / pH. 1 BMeCTO IJIOTHOCTH MOKHO B3STh JaBJICHHE HACHIIIAIONIMX APOB MIPH
KOMHATHOU TeMIIepaType U TeMIepaType TOUKH POCHI

KOHTPOJIBHBIE BOITPOCHI:

1.ITouemy mpu poyBaHUM BO3IyXa Yepe3 3Qup Ha TMOTUPOBAHHON MOBEPXHOCTH CTEHKU KaMephI THT-
poMmetpa nosiBisieTcsa poca? B kakoi MOMEHT MOSIBIsI€TCS poca?

2. [loueMy noka3aHus BIaKHOTO TEPMOMETPA IICUXPOMETPA MEHbIIIE TOKA3aHUN CyXOro TepMoMeTpa?
[Tpu xaKoM yCJIOBUU Pa3HOCTh MOKa3aHUI TepMOMeETpa HauOobIIas?

3. TemnepaTypa B HOMEILIEHUH TOHMXKAETCA, @ a0COJIIOTHAS BIAXKHOCTh OcTaeTcs npexxHen. Kak nusme-
HUTCS pa3HOCTh MOKa3aHUI TEPMOMETPOB IICUXpoMeTpa?

4. Cyxo¥# 1 BJIaXHBIA TEPMOMETPHI IICUXPOMETpa IMOKa3bIBAIOT OJIHY U Ty K€ TeMrepaTypy. KakoBa ot-
HOCHUTEIbHAS BJIAXXHOCTh BO3Ayxa?

Hncmpykyuonnas xapma k aabopamophoti pabome Ne 4

Tema: OnpenesieHne 3JIeKTPUYECKOM eMKOCTH KOHIEHCATOPA.

Heab: HayunuThes onpeaensiTs 2IEKTPUIECKYt0 EMKOCTh KOHICHCATOpA HEM3BECTHOM EMKOCTH T10 U3-
BECTHOM EMKOCTHU JIBYX JIPYTUX KOHIEHCATOPOB.

Cmyoenm Oondicen 3Hamv:

— ¢u3nyeckuit cMbIc U HOPMYIIBI 171s OTIpeieNieHus] EMKOCTH KOHJEHCATOPa;

- EIVHUILY DJIEKTPOEMKOCTH.

Cmyoenm Oondicen ymemn:

— peuiarthb 3a/1a4 Ha pacuéT 3JEKTPUUECKON EMKOCTH, SHEPTUH JEKTPUUECKOT0 MO KOHIEHCaTopa

Teopnﬂ: Baxwneiimei XapaKTepHCTHKOﬁ I000ro KOHACHCATOPpA ABJIACTCA €T0 3JICKTPHUYCCKASA EMKOCTDb
C- (1)14314%01(21;1 BEJIMYNHA, paBHas OTHOIICHUWIO 3apsajia ¢ KOHJACHCATOpa K pa3HOCTHU IMOTCHIIMAIOB U

a
MEXy ero OOKJIaKaMHu: C=E

Bripaxkaercs B CU B hapagax (P). EMKoCcTh KOHIEHCATOpA MOKHO ONPEICTUTH OMBITHBIM ITYTEM.
O6opyzoBanue: 1. McTounuk snekrpuyeckoit sHepruu 6B. 2. Mumnamnepmerp. 3. Konaencaropsr (3-
4 mrt.) n3BectHoi eMkoctu (1-6 Mk®). 4. KonaeHcatop HEM3BECTHOM €MKOCTH. 5. JIBYXTOJIFOCHBIN Tie-
pekmtogarens. 6. CoelMHUTENBHbBIE IPOBOJA.

IIpaBu/ia oxpanbl TPyAa NPHU BbINOJHEHUH MPAKTHYECKOIl paboThbI:

1. ByapTe BHUMATENbHBI U JUCHUIIMHUPOBAHHBI, TOYHO BBINOJIHANTE YKa3aHUS IPENO1aBaTENS.

2. He npucrymnaiite K BHIIOJHEHUIO pabOThI 0€3 pa3pelieHus IpernoaaBaress.

3. Pa3zmemaiite npubopsl, MaTepualibl, 000pyI0BaHHE Ha CBOEM paboyeM MeCTe TaKUM 00pa3oM, 4To-
Obl UCKJIIOUMTD WX MaJICHUE WM ONPOKHUIbIBAHUE.

4. ITpu nmpoBeIeHUH OMBITOB HE JIONYyCKaiTe MpeAeIbHbIX Harpy30K U3MEPUTENBLHBIX TPHOOPOB.

5.MIcTOYHUK TOKA U AIEKTPUIECKON IETH MOIKII0YalTe B MOCIEAHIO odepenb. CoOpaHHYIO MeTh
BKJIIOUANTE TOJIBKO I1OCIIE IPOBEPKU U C pa3pellieHus yuutens. Hannuue HanpsykeHUs B LIENH MOXKHO
MIPOBEPATH TOJIBKO C MOMOIIBIO TPUOOPOB WM yKa3aTeaed HanpsKeHMsL.

6.He npukacaiitech K HaXOAAMMCS 110/ HAIIPSLDKEHNUEM DJIEMEHTaM LIeTIe, JIMIIEHHbIM n3omsuun. He
IIPOU3BOJUTE MEPECOCTUHECHMS B LIETIAX M CMEHY NPEAOXPAHUTENEH O OTKIFOUYECHUS HCTOYHHUKA DJIEK-
TPOIIUTAHUS.
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Iopsinok BbINOJHEHHUSI PadOTHI.

1.CocTaBuTh 3JEKTPUUECKYIO LIEMb 110 cxeMe, H300paxEHHOH Ha puc.]l. B nenu ycTaHOBUTH OAMH U3
KOH/IEHCAaTOPOB U3BECTHOM EMKOCTH.

2. Konpencarop 3apsiauTh; 1Jisl 3TOr0 COSAUHUTH €T0 (MepeKIIrouaTeneM) Ha KOPOTKOE BpeMs ¢ UCTOY-
HUKOM 3JIEKTPUUYECKON SHEPTUH.

3. CocpennoTourB BHUMaHKHE HAa MIJLTHAMIIEPMETPE, OBICTPO 3aMKHYTh KOH/IEHCATOpP Ha U3MEPHUTEb-
HBII IPUOOP U ONIPEEIIUTD YUCIIO JEJICHHH, COOTBETCTBYIOILIEE MAaKCUMAIbHOMY OTKJIOHEHHIO CTPEIIKH.
4. OnbIT MPOBOAMTS /7S 00JIee TOUHOTO ONPEIEICHNUS YNCIa ASCHU N ¥ HalTH OTHOIIEHUE KOIHYe-

CTBa JIeJIEHUM K eMKOCTH B3ITOro KoHZeHcaTopa C:

n

— =k

[

5. OnbIT TPOBOAUTH 2-3 pa3a ¢ APYrUMH KOHACHCATOPAaMHU U3BECTHON €MKOCTH.

6. Pe3ynbTar n3MeHEHUH U BEIYMCICHUN 3amucaTh B TaOJIHUILY.

7. OnbIT (11.1-4) MOBTOPHUTH C KOHAEHCATOPOM HEM3BECTHOM eMKOoCTH Cy.

8. OmnpenenuTtsb B 3TOM CIIy4ae YUCIIO EJIECHUN N x 1 HAUTU EMKOCTh U3 COOTHOIICHUS

Cy = Ny Kep

9. V3Hath y npenojaBarteiis eMKOCTh KOHJIEHCATOpa U, IPUHSIB €€ 3a TAOIIMYHOE 3HAYCHHE, ONPEEIUTh
OTHOCUTEIBbHYIO TOTPEITHOCTbD.

. _ B
+7 T ( mA/‘
gl G

Pucynok Nel
H Howmep EmkocTh Yucno nene- | OTHOLIEHHE Hailinennas OTtHocutenbHast
0| ombITa KOHJIEHCATOPa, | HUU 1O LWKane | YMcia AEICHUH | EMKOCTh MOTPELIHOCTD
M C, Mxd n K EMKOCTH KOHJIEHCATO- G — G, |
e Tk pa F=—
p c C, Mx®
0
i
bl
T
a

KoHTpoJibHBIE BONIPOCHI:

1. KonneHcarop B mepeBojie — CrycTuTelnb. 110 Kakoil mpuuuHe mpuOopy TaHO TaKoe CTPAaHHOE
Ha3BaHue?

2. B uem cymniHOCTh YKa3aHHOTO METO/Ia ONpeAeIeHUs] EMKOCTH KOHIeHcaTopa?

q N
3.  OOBSICHUTH, MOXKHO JIU COOTHOIIeHHEe C= ; MIPOUECTE Tak: EMKOCTB KOHIEHCATOPa MPAMO NPOTIOp-
LIMOHAJIbHA €T0 3apsily U 00paTHO MPONOPLIMOHAIbHA HAIPSXKEHMIO MEXKy €ro OOKIa KkaMu?
4. Tloyemy EMKOCTHh KOHJICHCATOpPA IIOCTOSIHHA?

5. Ot 4ero u Kak 3aBHCHT EMKOCTh MPOCTEUIIIETO KOHIeHcaTopa? 3anuiuTe GopMyITy 3TOH EMKO-
CTH.
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Hucmpyxkyuonnas kapma x rabopamoprotu pabome Ne 5

Tema: OnpenesneHue 3J1eKTPOABHKYIEH CHJIbI 1 BHYTPEHHEr 0 COMPOTHUBJIEHUS] HCTOYHUKA JJIeK-
TPUYECKOH IHEPIUH.

IEJIb: Hayuutscs onpenenars 3/]C 1 BHyTpeHHE CONPOTUBIICHUE UCTOYHUKA SJIEKTPUUYECKOMN dHEP-
TUH.

Cmyoenm 0ondicen 3Hamyb:

— YCJIOBHSI, HEOOXOIUMBIE IS CYIIECTBOBAHUS JIEKTPUIECKOTO TOCTOSHHOTO TOKA;

— ¢usuaeckuit cmuici DJ(C;

—3akoH Oma U1 yJacTKa LIeTH U AJ1s IOJIHOW Lieny;

— 3akoH [[xoyns — Jlenua;

Cmyoenm 0ondceH ymems.

— MPOU3BOJUTDH PACYET AIEKTPUUYECKUX LENeil MpH pa3IudHbIX coco0ax CoeNUHEHUs NoTpeduTenei u
HMCTOYHHUKOB AJIEKTPUUECKOTO TOKA;

— pemiath 3a7a4d Ha OMpeJesieHue CHIIbI U MIIOTHOCTH TOKA C MCHOJIB30BaHUEM 3aKOHOB OMa i yua-
CTKa LETH U JUIsI TIOTHOM 1IeTIH.

TEOPMUSL. [{ns noyyeHus 371€KTPUUECKOr0 TOKa B POBOJIHUKE HEOOXOUMO CO34aTh U MOAJIEPKUBATH
Ha €ro KOHIIaX pa3HOCTh MOTEHUUANIOB ( HaNpspKeHus) . J{is 3TOro UCosib3yroT UCTOYHUK TOKa. Pa3-
HOCTH ITOTCHIIMAJIOB Ha €ro MOJII0cax 00pas3yeTcs BCIeCTBHE pa3zeieHus 3apsanoB. Paborty mo pasne-
JICHUIO 3apsi/10B BBIOJIHIIOT CTOPOHHUE (HE IEKTPHUUECKOTO IPOUCX 0XKICHHS) CUJIIBI .

[Ipu 3amMKHYTOH 11enu dHEprus, 3aTpayeHHasi B porecce padoThl CTOPOHHUX CUJI, IPEBPAIAETCS B
SHEPrUI0 UCTOYHMKA TOKA. [IpH 3aMbIKaHNM AJIEKTPUYECKON LIENH ,3allaCEHHAsl B UCTOKE CBETA DHEPIUs,
pacxoayeTcsi Ha pabOTy IO MEPEMEIIEHHUIO 3apsI0B BO BHYTPEHHEH U BHEIIHEN YacTsX LENU C COIpo-
TUBJICHUSIMU COOTBETCTBEHHO R u I. Benuumnna, yncinenHo paBHas paboTe , KOTOPYIO COBEPILIAIOT CTO-
POHHUME CUIIBI IIPYU MIEPEMEILEHUH €IMHUYHOTO 3apsia BHYTPU HCTOYHMKA TOKA, HA3bIBACTCA 3JIEKTPO-

o o A
ABMIKYIIEH CHJIOH MCTOYHUKA TOKa. €. € =—

q
E=IR+Ir
B CU Bripakaercs B BonbTax (B)
DNEeKTPOABUKYIILYIO CHY U BHYTPEHHEE COIIPOTUBIIEHNE UCTOUHNKA TOKA MOKHO OIPENEIUTh SKCIIEpPH-
MEHTAJIBHO.
OBOPYJAOBAHME: 1. Uctounuk snektpudeckoit snepruu. 2. Peocrar na 6 OM. 3. Amnepmerp. 4.
Bonsrmerp. 5.Kimrou. 6.CoequHUTENTHBIE IPOBO/A.
IIpaBu/a oxpaHbl TPyAa NPHU BbINOJHEHNH J1a0OPATOPHOMH padoThI:
1. Bynbre BHUMATENbHBI U JUCHUIIIMHUPOBAHHBI, TOUHO BBIMOJIHANTE yKa3aHUs MIPENO1aBaTels.
2. He npucrymnaiite K BHIIOJHEHUIO pabOThI 0€3 pa3pelieHus IpernoaaBaTess.
3. Pa3zmemaiite npubopsl, MaTepualibl, 000pyI0BaHHE Ha CBOEM paboYeM MeCTe TaKUM 00pa3oM, 4To-
OBl UCKJTFOYHTH MX TIAJICHUE UJIH ONPOKHIbIBAHNE.
4. IIpu mpoBeACHUH OTBITOB HE JAOMYCKANTe MPeAeTbHBIX HArPY30K U3MEPUTENBHBIX TPHOOPOB.
5.MIcTOYHUK TOKA U AIEKTPUIECKON IETH MOIKII0YalTe B MOCIEAHIO odepenb. CoOpaHHYIO MeTh
BKJIFOYAITE TOJBKO MOCIIE MPOBEPKU U C pa3peiieHus yuutens. Hannuue HanpspkKeHUs B LEH MOKHO
MIPOBEPSATH TOJIBKO C MOMOIILI0 TPUOOPOB WM yKa3aTeslel HanpsKeHUsI.
6.He npukacaiiTech K HaXOAIIMMCA 10 HAPSDKEHUEM 3JIEMEHTaM LeTel, TUIIeHHbIM u3oisiiuu. He
MIPOM3BOJIUTE MEPECOCTUHEHHS B LIETISIX M CMEHY NMPEAOXPaHUTENEH O OTKIIOUEHUS UCTOYHHUKA dJIeK-
TPOIUTAHUSL.
MNOPAJOK BBIIIOJTHEHUSA PABOTDI:
1. OnpenenuTh LeHYy JeNeHUS IKaIbl U3MEPHUTEIbHBIX MPHUOOPOB.
2. CocTaBUTh IEKTPUUECKYIO LEMb IO CXEME.
3.Ilocne npoBepKH LENH MpenogaBaTeaeM 3aMKHYTh KJIH0Y U , MTOJIb3YSICh PEOCTaTOM, YCTAHOBUTH CHILY
TOKAa ,COOTBETCTBYIOIIYIO HECKOJIBKUMM JI€JICHUSAMH Kbl amnepMmerpa . CHATh MOKa3aHUs BOJbT-
MeTpa U aMIepMeTpa.
4.0nbIT TOBTOPUTH 2-3 pasza , U3BMEHSS COMPOTUBJICHUE LIETTH MPU MOMOIIM PEOCTaTa.
5.Pe3ynbTarhl u3BMEepeHuid MOJACTaBUTh B ypaBHeHUEe E=U++I-I u, pemras cuCTeMbI
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YpPaBHEHUH :

E=Ui+Ii'r

E=Ux+ 121

E=Ur+I2r
E=Us+Isr

omnpenenuTh I, a3arem €

6. BerunciauTh cpeiHee 3HaU€HUE HAMICHHBIX BEJIMUUH I' cpeaHee, € cpenHee.

=Us+I3r
=Ui+I1r

7. OnpenenuTb OTHOCUTENBHYIO MOTPEITHOCTh METOJIOM CPEIHEro apu(METHIECKOTO.

8. Pe3ynpTaThl n3MepeHUH U BEIYMCICHUN 3amucaTh B TaOJIUILY:

OIIbI
Ta

Cuna
TOKa B
e

Hanpsixe-
HUE
BHEIITHEN

4aCTHu 1c-
1

U, B

Bnytpenne
e

COIIPOTHUBJIIC
HHUC

S/C,

Cpenuee
3HAYCHHE
BHYTPCHHETO

COIIPOTHUBIJIC-
HUA

lep., OM

Cpennee
3HaYe-
HUE

SHAC

B

OrHOCHUTETBHA
A

IOTPCIIHOCTD

O1C

OtHOCcHUTE
JIbHAA

IMOTPCIIHO
CIb T

KOHTPOJIBHBIE BOITPOCHI:

1. KakoBa (1)I/I3I/I‘IGCK3.5I CYTb JJICKTPHUUCCKOT'O COHpOTI/IBJ'IeHI/IH?

2.KakoBa posib HICTOYHUKA TOKA B AJIEKTPUUYECKOMN Lenu?

3. KakoB ¢usnueckuit cmpica 3J{C?

4. CoemMHUTH Ha KOPOTKOE BPEMS BOJIBTMETP C UCTOYHUKOM DJICKTPUIECKON SHEPTHH, COOTIOas TO0-
nsipHOCTh. CpaBHUTH MOKa3aHUsI BOJIBTMETPA C BBIYMCIEHHBIM 3HaueHueM J/[C no pe3ynbraram omnbITa.

5. OT 4ero 3aBUCUT HaNPSDKEHHE HA 3a)KMMaxX UCTOYHUKA TOKA?

Hnempyxyuonnas kapma x 1abopamopuoii pabome Ne 6

Tema: U3ydeHue siBjieHUS 3JIEKTPOMATHUTHON UHAYKIIUU

Heab: HayuuTthes onpeensaTs HapaBleHUue HHIYKIIMOHHOTO TOKA, UCMOIB3Ys IpaBuiio JleHma.
Cmyoenm 0ondiceH 3Hamyb:

— OCHOBHBIE ITOJIOXKEHUS YIIEKTPOMArHUTHOU Teopun Makcsesuia;

— 3aKOH 3JIEKTPOMAarHUTHON MHIYKIUH;
— Bo3HUKHOBeHHUE DJIC MHIYKIIUY NP ABM)KEHNUHU IIPOBOJHUKA B MAarHUTHOM IIOJIE;
— OTHOCHUTEJIbHBIN XapaKTep JIEKTPUUECKOTO U MArHUTHBIX ITOJICH.
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Cmyoenm 0ondicen ymems.

— OIIPENENATh HAPABJICHHUsI HHIYKTUBHOIO TOKA, UCIIONb3Ys MpaBuiio JIeHna;
— pelaTh 3a/1a4M, UCII0JIb3Ysl 3aKOH AJIEKTPOMarHUTHON MHIYKLIUY;

— peuiath 3a1a4un Ha pacueT IC caMOMHIYKIIMY, SHEPTUU MarHUTHOTO T10JIA.

TEOPUS: fIBnenue 351eKTpOMariuTHOW MHAYKIIMY 3aKJIF0UAETCsl B BOSHUKHOBEHUH JIEKTPUUECKOTO
TOKA B IIPOBOJALIEM KOHTYPE, KOTOPBIN JINOO OKOUTCS B IEPEMEHHOM BO BPEMEHH MarHUTHOM II0JI€,
1100 IBUKETCS B IIOCTOSSHHOM MAarHUTHOM IOJIE TAKUM 00pa3oM, YTO YUCIIO JIMHUA MarHUTHON HH/YK-
LMY, IPOHU3BIBAIOIINX KOHTYp, MeHseTcs. CorylacHo npasuity JIeHIa, BOSHUKAIOUI B 3aMKHYTOM
KOHTYpP€ MHIYKIIMOHHBIA TOK CBOUM MarHUMTHBIM I10JIEM IIPOTUBOJAEHCTBYET TOMY U3MEHEHHUIO MarHUT-
HOTO II0TOKA, OH BBI3BaH.

[Ipumensem npaswiio JIeHna s HaXO0KAEHUS HAIIPaBIECHUs HHIYKIIHOHHOTO TOKaA.

3aKOH JIEKTPOMAarHUTHOW MHIYKIIMH.
O/1C uHAYKIMY B 3aMKHYTOM KOHTYPE paBHa 110 MOJYJIIO CKOPOCTH U3MEHEHHUSI MarHUTHOT'O MIOTOKA
4yepes3 MOBEPXHOCTh, OTPAHUUYEHHYIO KOHTYPOM:

A

At

OBOPYJAOBAHME: | Munnnamnepmerp; 2. Uctounuk nutanus;3. Katyuku ¢ cepaeunukom; 4. Jly-
rooopaszuelii maraut;S.Kirou; 6.CoequnutenbHbie IpoBoaa; 7. MaruutHas crpeska (komrac);8. Peo-
cTar.
IIpaBuiia oxpanbl TPyAa NPH BHINOJHEHUH MPAKTHYECKOH padoThI:
1. ByapTe BHUMAaTENbHBI U AUCUUTUIMHUPOBAHHBI, TOYHO BHITIOTHSANTE YKa3aHUsI IPENO1aBaTesl.
2. He mpucrymnaiiTe K BBIIOJIHEHUIO pa0OTHI 0€3 pa3pelieHus IpenoaBaTers.
3. Pasmemaiite npubopsl, MaTepraibl, 000pyJAoBaHHE HA CBOEM pabodyeM MecTe TaKHMM 00pa3oM, 4TOObI
UCKJTFOUUTh UX MAJICHUE WU ONPOKUIBIBAaHHE.

MHOPAAOK BBIITIOJIHEHUS PABOTbBI:

OnwiT 1.

[IpucoenMHUTH KaTYIIKy-MOTOK K MIULTHaMIIEpMETpy. BHECTH MarHuT pa3HbpIMU MOJIIOCAMHU a KaTYIIKY,
MEHSISI CKOPOCTb JBUKEHUS MarHuTa. OCTaHOBUTE MarHUT U JIBUTAWTE KaTYLIKY, Ha/IeBasi €€ Ha MarHUT
C pa3HOU CKOPOCTHIO.

OnbIT 2.
Cobpats 1enb 1o pucyHky 13. C pa3HbIX CTOPOH BHECTH B KaTYIIKY-MOTOK IPUCOEAMHEHHBIN K MUJUTH-
aMIIepMETPy COJICHOU . MeHsisl CHiTy TOKa B HeM, HaOJI0/1asi N3MEHEHUE WHAYKITMOHHOTO TOKa B Ka-

TYHIKC-MOTKC.
- —

.

Puc. 13

KOHTPOJIBHBIE BOITPOCHI:
1. B uem 3akitouaercs SIBICHHE dJEKTPOMArHUTHOW UHIYKIIUU?

2. Kak onpenensercs HanpaBiIeHUE HHIYKIIMOHHOTO TOKa?

3. IoueMy B 3aKOHE 3JIEKTPOMATHUTHOM HHIYKI[MH CTOMT 3HAK << MHHYC >>?
14



Hucmpyxkyuonnas kapma x rabopamoprotl pabome Ne 7

TEMA: ONIPEAEJEHUE YCKOPEHUS CBOBOJHOI'O IMTAAEHUS C MIOMOUIbIO MA-
TEMATHYECKOI'O MASITHUKA.
Hean: HayunThcs onpenensTh yCKOPEHHE CBOOOTHOTO YCKOPEHUS C MOMOIIBI0 MATEMaTHIECKOTO Ma-
STHUKA.
Cmyoenm 0ondicen 3Hamyb:

— MpeBpalleHre YSHEPTHH MTPH KOJICOATETLHOM JIBUKCHHH,
— TaKUe MOHATHUS, KaK: aMIUTHTY/Ia KoleOaHuH, Mepuo/l, 4acToTa KoJeOaHui.
— (opMyJIBI ITEpPHOJIa KOJICOAHHSI MATEMATHYECKOT0 U IPY)KHHHOT'O MasiTHUKOB.

Cmyoenm 0ondicen ymems.

- (1)OpMy.]'II/IpOBaTB MOHSTHE KOJIe0aTEILHOrO JABMOKCHHUA U €0 BUA OB,
— p€uiaTh 3aa41 Ha HAXOXKACHHUC ITapaMCTPOB K0J1e0aTeIbHOro JABHXKXCHUSI.

Teopusi: MaTemaTnyeckuM MasiTHUKOM Ha3bIBAETCS MaTepUallbHas TOUKa, TOABEIICHHAs HA HEBECOMOM
U HEPACTSKUMOU HUTH. MOJIEIbIO TAKOTO MasiTHUKA MOXKET CIYKHUTh IIAPUK, TOBEIICHHbIN Ha JUINH-
HOU HUTH.
Ha ocHOBaHMM MHOTOYMCIIEHHBIX OIBITOB YCTAHOBJICHBI KOJIEOAHHS MAaTEMAaTHIECKOTO MasiT-
HUKA:
1. Ilepuon xoneOaHMit HE 3aBUCHT OT MacChl MasATHUKA M aMIUTUTYIBI €r0 KOJIeOaHu, €CIM Yroil pas-
Maxa He IIPEBBIIIAET 6 IPaLyCcoB.
2. llepuop xosiebaHuil MaTeMaTUUYECKOI0 MasiTHUKA IIPSIMO IIPONOPLIMOHATIEH KOPHIO KBaJIpaTHOMY U3
JUTMHBI HUTU 1 0OpaTHO MPOIOPIHMOHAIEH KOPHIO KBaIPATHOMY M3 YCKOPEHHUS CBOOOAHOTO MaJICHHUS:
T=2m |E
A9
W3 3T0# GOopMyIIbl MOKHO HAaHTH YCKOpPEHUE CBOOOHOIO MaCHHS.
OBOPYJAOBAHME.: 1. llItatus c nepxartenem. 2. [llapuk ¢ HuThto niuuHoi He MeHee 1 m.3. [Ipobka c
pope3bio B 00KOBOI moBepxHOCTU. 4. MeTpoBas nuHerka. 5. llltanrenuupkyns. 6. CekyHaomep.
IIpaBuja oxpansbl TPyAa NPHU BbINOJIHEHNUH MPAKTHYECKOIl paboThbI:
1. ByapTe BHUMATENbHBI U IUCUUIIMHUPOBAHHbI, TOYHO BBINOIHIANTE yKa3aHUs IPENOJaBaTeNsl.
2. He npucrymnaiite K BHIIOJHEHHUIO pabOThI 0€3 pa3peleHus IpernoaaBaTes.
3. Pa3zmemaiite npubopsl, MaTepualibl, 000pyI0BaHNE Ha CBOEM paboyeM MECTe TaKUM 00pa3oM, 4TOOBI
UCKJIIOYUTh UX MaJIeHNue WIN ONPOKUIbIBAHUE.

MNOPAAOK BBIITOJIHEHUS PABOTBI.

1. IlomecTuTh ITATUB ¢ AepKaTEIEM Ha Kpal cToJja.

2. YkpenuTh cBOOOJIHBIN KOHEIl HUTH LIapHKa B IPOPE3U MPOOKHU U 3aXkaTh MPOOKY B iepiKaTere.

3. 3MepuTh 1uaMeTp mapyuka MTaHT€HIUPKYJIEM, JUIMHY HUTH JTUHEUKOM.

4. OTKJIOHUTD LIAPUK HA HEOOJBIIOHN Yyroi u oTnycTuTh. [1o cexyHIoMepy OnpenenuTb BpeMs, 3a KOTo-
pO€e MasgTHUK COBEPILIUT MOJIHBIX KoJebaHuii, Harnpumep 50.

5. BbraucauTs nepuo/i NoJHOTo KoJeOaHus MasTHUKA:

6. Ucnonb3ys Gpopmyiy neproaa KonebaHuii MaTeMaTHYeCKOr0 MasiTHUKA, BBIYMCIUTD YCKOPEHUE CBO-
OOIHOTO IaJcHUS.

7. OnbIT IpoBepUTH 2-3 pas3a, MEHsIsI JUIMHY MasiTHUKA (IPOTATUBask HUTh Yyepe3 MpoOKy) U YHCIIO0 MOJI-
HBIX KoJie0aHUH ero

8. Onpenenuth cpeaHee 3HaUEHUE U HAWUTH OTHOCUTEIbHYIO TIOTPEIIHOCTb.

9. Pe3ynbTar U3MEpEeHH 1 BRIYUCIICHUH 3aIUCaTh B TAOJUILY.

10. CpaBHUTB pe3yibTaT OMBITA C TAOJMYHBIM 3HAUEHUEM YCKOPEHHS CBOOOTHOTO MaleHUs s TAaHHOH
reorpauYeCKON MIHPOTHI
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METOAUYECKUE YKA3AHUA

1.B paGore MOKHO HCIIOJIb30BaTh CBUHIOBBIHM WM CTaJbHOU IMIApUK quaMeTpoM 1-4,5 cm.
2. JInuHy HUTU U3MEPATH OT HUXKHETO Kpasi MPOOKH 10 LIapuKa, [UIMHY MasiTHUKA — OT HUYKHETO Kpast

POOKH JI0 IIEHTPaA TSKECTH IIAPUKA.

3. Ecim HeT CCKyHAOMEPA, MOKHO BOCIIOJIB30BaTbCA JIFOOBIM MCTPOHOMOM HJIM YaCaMH C CeKYH,Z[HOﬁ

CTPEJIKOM.

4. IIpu uzmepeHur nepuoaa KojaedaHui onpeaenuTh BpeMs Kak MOXKHO OOJIBIIETo Yyuciia KojneOaHui.

Homep | Amuna | duamerp | Jdmu- | Ywucio
ONbITa | HUTHU apuKa Ha TOJTHBIX
L, M d M MasaT- | KoJieOa-
HUKa | HUH
L,m n

Bpewms
MMOJIHBIX
KoJie0a-
HUM
t,c

Ilepu-
0] KO-
neba-
HUM
T, c

Yckope-
HHE CBO-
0OIHOTO
MaIcHUs

M
9=

Cpennee
3HAYEHHE
YCKOpEHUs
CBOOOIHOTO

naacHus
M

Oep .=

I'_':

OTtHOCH-
TeNIbHAS
MOrper-
HOCTb

_ ' g— 8.
Hep

KOHTPOJIBHBIE BOITPOCHI

1. BMecTo mapuka K HUTH IPUKpEIUIeHa BOPOHKA, HAITOJHEHHAsl IECKOM. MI3MEHUTCS JIU yCKOpeHHe
CBOOOTHOTO TaJICHHsI, €CIIU B TpoLIecce KOieOaHni N3 BOPOHKU OY/IET BBICHINATHCS TTECOK?
2. MOXHO JI1 TI0JIb30BATHCS YaCAMHU B YCIIOBUSX HEBECOMOCTHU?
3. B kakux MmoJyiokeHUsX JeHCTBYIONIAs Ha IIapUK BO3Bpalllaiolas cuia 0yner MmakcuMmainbHa? PaBHa

HYJII0?

4. HanOomp11asi CKOPOCTH y IIApHKa B MOMEHT, KOT'/Ia OH IIPOXOJIUT MOJIOKEHHE paBHOBecHs. Kakum 1o
MOJTYJIIO M HalIPaBJIEHUIO IIPU 3TOM OyJeT yCKOpeHHe Imapuka?
Habmtonast 3a qBMKeHHEM IIapuKa B TEYEHHUE OJIHOTO Mepro/ia, OTBEThTE Ha BOIIPOC: OYJET JIM OHO paB-

HOYCKOPEHHBIM?

Uncmpyxkyuonnas xapma k aabopamopHoti pabome Ne 8

Tema: OIIPEAEJIEHUE ITOKA3ATEJIA IPEJTOMJIEHUSA

Ilem,: Hay‘lI/ITBCH OIIPECACIIATH OTHOCHUTEIbHBIN MOKa3aTellb MMPEJIOMJICHUSA CTCKIIA.

Cmyoenm Oondicen 3Hamv:

— npuHuun [rolireHca, GU3NYECKyI0 CYIIHOCTD SIBJIEHUN OTPa)k€HUsS U MPEJIOMIICHUS CBETA;

— 3aKOHOB OTPaKCHHUA U ITPCIIOMJICHUA CBCTA,

Cmyodenm oondicen ymemn:

— M300paXkaTth MajaIre OTPAKECHHbBIC U MPEIOMIICHHBIC Iyl U 0003HAYaTh COOTBETCTBYIOIIUE YIJIbI,
— M300paxath X0 Iy4el uepe3 MI0CKONapaIeIbHYO IUIACTHHY;
— permaTh 3a/1a9¥ C HCI0JIb30BaHHEM 3aKOHOB OTPAKCHUS U MPETOMIICHUS CBETA, IIOJTHOTO OTPaXKEHHSI.
Teopusi: Cser npu nepexo/ie U3 OJHON CPeJIbl B IPYTyI0 MEHSIET CBOE HAIIPABJICHUE, T.€. MPEIOMIISCT-
cs1. [Ipenomienre 0OBsICHASTCS N3MEHEHHEM CKOPOCTH PAcIIpOCTPaHEHUsI CBETa IPH MePeXoe U3 0/1-

HOI1 CpCAbl B APYI'YIO U TOAYUHACTCA CICAYHOIIUM 3aKOHAM:

1. [Tagaromuii ¥ MPEIOMIIEHHBIH JIY4H JIEXkKaT B OJHON IJIIOCKOCTH € MEPIEHIUKYISIPOM, ITPOBEICHHBIM

4yepe3 TOUKY IaJIeHUs Jy4a K TpaHHIle pa3/iena AByX Cpel.

2. OTHOIIEHUE CUHYCa yria nageHus € K CUHyCy yria npeaoMieHus €' — BeIMYruHa MOCTOSIHHAS IS
JAHHBIX JIBYX CpeJ U Ha3bIBaeTCs KOA(PPHUIIMEHTOM IPETOMIICHUS # BTOPOM CpPe/ibl OTHOCUTEIBHO TIep-

sin £

sinkr
OobopynoBanue:

BOU: n=

1. CrexiisHHas IUIACTUHKA C ABYMS NTApaJUIEIbHBIMU TPAHSIMH.
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2. bynaBku ¢ IJ1aCTMAacCOBOM T'OJIOBKOM 3 IIIT.
3. Tpancnoptup.
4. IlogbeMHEBIN CTOJIUK.
5. Tabnuua TPUrOHOMETPUUECKUX ()YHKITHIA.
IIpaBuiia oxpaHbl TPy/JAa NPHU BHINOJHEHUN NMPAKTHYECKOH PadoThI:
1. Bynbre BHUMATENbHBI U AUCIUTUIMHUPOBAHHBI, TOUYHO BBIMOJIHSANUTE YKA3aHUS MIPETo1aBaTelis.
2. He npucrymnaiite K BHIIOJHEHHUIO pabOThI 0€3 pa3pelieHus IpernoaaBarers.

3. Pasmemaiite npubopel, MaTepralibl, 000pyJA0BaHHE HA CBOEM pabodeM MECTe TaKMM 00pa3oM, 4TOObI

HUCKIIIOYUTD UX MaJICHUC WU OIIPOKKUABIBAHUC.
HOpﬂ)j[OK BbIITOJTHCHHU A paﬁoTLl:

1. Ha noabemMHbIi CTOIMK MOJIOKUTH Pa3BEPHYTYIO TETPalb AJis 1a00paTOpHBIX paboT, Ha JIUCT Oymaru

TUTAIIMS TTOJIOKUTH CTEKIISTHHYIO IJIACTUHKY U KapaHJamoM 00OBECTH €€ KOHTYpHI. (puc. 1)

1. C opyroii CTOpOHBI CTEKJIa HAaKOJIOTh, BO3MOXHO, Jajibllie APYT OT Apyra aBe OyIaBKU Tak, 4YTOObI
npsiMasi IpoXoasIias Yepe3 HUX, He Oblila MepIeHIUKY/IsIpHA OAHOM U3 MapajuleIbHBIX I'paHei mia-

CTHUHKHU.

2. Tpetpto OylaBKy pacro0KUTh 110 TPAHU C APYTOW CTOPOHBI CTEKJIa  BKOJIOTh €€ TaK, YTOObI, CMOT-

P BOAOJIb BCEX 6y.]'IaBOK 4epe3 CTCKIIO, BUACTH UX PACIIOJIIOKCHHBIMU Ha OJTHOM HpﬂMOﬁ.

3. Ctexko, OynaBKu CHATh. MecTa HaKOJIOB OTMETUTh TouKamu 1,2,3. Uepes Touku 1u 2, 2 u 3 npoBectu
IpsIMBIC JI0 TIEpECCUSHHsI C KOHTypaMHu cTekia. Yepes TouKy 2 MpOBECTH MEPIECHANKYIISP K rpanuie AB

Cpea BO3IyX-CTEKIIO.

4. OTMETHTD yroJj naa€Hus U yroJi mpeJIoMJICHUA, TPaHCIIOPTUPOM U3MEPUTL 3TH YIJIbI U 110 Ta6J'II/II_[e

3HA4YCHHA CMHYCOB OIIPCACINTDb CUHYCBI U3SMCPUTCIIbHBIX YIJIOB.

Ne | Yron magenusi| Yron Koaddunment| Cpennee | AbOconroTHAs Cpennee 313 OTHOCH-
CBETOBOTO JIy4{ IMPEIOMIICHH| IPEIOMIICHUS | 3HAYEHHUE| IOrPEIIHOC 4yeHue abco-| TesipbHasA MO
OIIBI- An = |ncp — n|| MOTHO! MO- | rpemHOCTb
E,pao &', epao. n Hep TPEUTHOCTH
Ta §=—21009
ﬂ Nep Mep

5. OnbIT NOBTOPUTH 2-3 pa3a, MEHAs KaKJbli pa3 yroa €

6. Boruncauts k03 PUIMEHT penoMIIeHus, HAUTH CpeiHee 3HAaUEHUE €To.

7. OnpenenauTs NOrPEHIHOCTh U3MEPEHUSI METOJIOM CPEHETO apu(PMETHUECKOTO.
8. Pe3ynbraTel n3MepeHusi, BBIYUCICHUS 3alIUCcaTh B TaOIHUILY.

4

N\
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Pucynoxk 1

KoHTpoJibHbIE BONPOCHI:

1. B 4eM CyIIHOCTD SIBJICHHS TIPEJIOMIICHUS CBETA, M KAKOBA MIPUYMHA 3TOTO SBJICHUS?

2. B kakux cimy4asix CBET Ha TpaHMIIC pa3jielia ABYX MPO3PadHbIX Cpell HEe MPEIOMISICTCS?

3. Uto Ha3biBaeTCst KOAPGUIIMEHTOM PEIOMIICHUS M B YeM pa3iinure aOCOTOTHOTO H OTHOCHTEIBHOTO
Kod(duIMeHTa mperoMICHUs ?

4. JIOKa)XHTe, YTO [MOKA3aTellb IMPEIOMIIEHUS BTOPOI CPebl OTHOCHTEILHO IIEPBOI
na

ny1= TJIE 711 U 12 COOTBETCTBEHHO a0COIIIOTHEIE [TOKA3aTEId [IEPBOM U BTOPOM PacCMaTPUBAEMBIX
ny

cpen.
5.I1okaxkute Ha YEPTE)KE X0/ JIydya U3 CTEKIJIA U BOJBI.
6. UTo MO’KHO CKa3aTh O JJIMHE W 9YaCTOTE CBETOBOTIO JIydya IPH MEPEXO0e ero U3 BO3yXa B aiMas?

Uncmpyxkyuonnas kapma k aabopamopHoti pabome Ne 9

OITPEJIEJIEHUE NJJIMHBI CBETOBOM BOJIHBI C IMoMOHubXO Z[H@PAKHHOHHOFI
PEIIETKA
Henab: HayuuTthbes onpenensts AJIMHY CBETOBOM BOJHBI C TOMOIIBIO TU(PAKIIMOHHON PEHIETKY.

Cmyoenm oondicen 3Hamn:

— BOJIHOBYIO IIPUPOAY CBETA;

— npuHUHUI [rolirenca, Gpu3nyecKyro CynHOCTb ABJICHUH HHTephEepeHINH, TU(PaKIH CBETA;
- neficTBUe NU(PAKIIMOHHON PEIIETKH;

Cmyoenm 0ondiceH ymems.

— opMynUpPOBATH MOHITHUS KOTEPEHTHOCTH U MOHOXPOMATUYHOCTH;

— pemiarth 3a/1a4¥ Ha OTPEJIeIICHNE 3aBUCUMOCTH MEXTY JUTMHOW BOJTHBI M YACTHI AJICKTPOMArHUTHBIX
Kose0aHuii; Ha OTNpeielIeHHe JUIMHBI CBETOBOM BOJIHBI.

Teopus: [TapannenbHpli My4OK CBeTa, IPOX0as yepe3 Iu(PaKIMOHHYIO PEIIEeTKY, BCISCTBHE AU-
(bpaxuuu 3a peuIeTKoM, pacpocTpaHseTcs 0 BCeBO3MOKHBIM HallpaBleHUsIM U uHTepdepupyet. Ha
9KpaHe, YCTAaHOBJIEHHOM Ha ITyTH MHTEPPEPUPYIOILEro CBETa, MOXKHO HA0II01aTh UHTEP(HEPEHIMOHHYIO
KapTUHY. MakcuMyM cBeTa HabJI0JaeTCsl B TOUKaX SKpaHa, JUIsi KOTOPBIX BBIMOIHSIIOTCS YCIOBUS

A= nAi @

Puc.1

4

4] IEDAH

Tne A - Pa3HOCTb X0/a BOJIH: A -JJIMHAa CBETOBOM BOJIHBI: Il -HOMep MakcuMyMma. LleHTpanbHbIi Mak-

CHMYM Ha3bIBaloT HyeBbiM: jis Hero A= 0
CrieBa U cripaBa OT HETO PACMOIAratoTCsi MAKCUMYMbI BBICHIUX MOPSIKOB.
VYcnoBus BO3HUKHOBEHUS MakcuMmyMa (1) MOKHO 3amucaTh HHaue:

nAd = dsing
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3aech d - nepuoa MU pakIMOHHON PEIICTKH;
( - yromn, noa KOTOPHIM BHICH CBETOBOM MakcUMyM (yrona ¢ — yron nudpakuuu), T.K. yIibl AH1-

(bpakiuy, KaK MPaBuUiio, MabL. TO I HUX MOYHO IIPHHATH & iﬂ.{P = tg QP;a { g@=alb
(puc.1)
IMosTomy niA =da ,/ b 2

B nannoii padote popmyny (2) UCHOIAB3YIOT AJIsl BEIYUCICHUS JUIMHBI CBETOBOM BOJIHBI.
Anamn3 ¢popmyisl (1) MOKa3bIBET, UTO MOJIOKCHHE CBETOBBIX MAKCUMYMOB 3aBHCHUT OT JUTMHBI BOJTHBI
MOHOXPOMAaTHYECKOI'0 CBETA: YeM OO0JIbIlIe JJIMHA BOJIHBI, TEM JaJIbIIe MAKCUMYM OT HYJIEBOTO.

Benplit cBeT 1o cocTaBy — ci0kHbIA. HyneBoit MakcuMmyMm i Hero-0ernast mojoca, 8 MaKCUMYMBbI
JOPYTUX TOPSAKOB MPEACTABISAIOT HAOOP CEMU LBETHBIX MOJIOC, COBOKYITHOCTh KOTOPBIX Ha3bIBAIOT
cnektpoM. CobctBenHoO 1; 2; .... mopsiaka (puc.Ne2). [TomyunTs AU pakIMOHHBINA CIEKTP MOXKHO, HC-
MoJIb3ys IpuOOp i onpezesieHus: cBeToBoi BosHbL. [Iprbop cocrout u3 6pycka 1 co mikanoi. Buuzy
OpycKa YKpeIuieH cTepkeHb 2. ETo BCTaBJISIOT B OTBEPCTHE TOJICTABKH OT IMOABEMHOTO CTONHKA. Bpy-
COK 3aKPEIUIAIOT MO/ Pa3HBIMU yTJIaMH ¢ TOMOIIbI0 BUHTA.3. Bons Opycka B OOKOBBIX Ma3ax €ro Mo-
KET MepPEeMEeILaThCs OJI3YHOK 4 C 3KpaHoM 5.

puc.2.

LIl ild 0 LELELL )
CL/\Q/A, .’/)in{\“f

4

AU(ppPpaKIHOHHAH PEHIETKS

K koHIy Opycka npukpernieHa paMka 6, B KOTOPYIO BCTaBJsieM TU(DPAKIIMOHHYIO PEIIETKY.
Odbopynosanue. 1. [Ipubop st onipeaesnenust cBeToBoit BosHEL. 2. [loxcraBka aist mpudopa. 3. u-
bpakuonHas pemerka. 4. Jlammna ¢ mpsMoil HUTBIO HaKkalla B TaTPOHE CO IIHYPOM M BHIKOH (001mas
JUTSI BCEX YYaIluXcs).
IIpaBujia oxpanbl TPy/Ja NPHU BbINOJHEHUH MPAKTHYECKOH padoThI:
1. ByapTe BHUMATEIHHBI U TUCIUATUIMHAPOBAHHBI, TOYHO BBIMOTHINTE YKa3aHUS MTPETIOaBaTEIsl.
2. He npucrymnaiite K BEINOTHEHUIO paOOTHI €3 pa3pelieHus mpernoaaBarers.
3. Pa3zmemaiite mpubopsl, MaTepralibl, 000pyJ0BaHUE HA CBOEM pab0OvYeM MECTe TaKUM 00pa3oM, YTOObI
UCKITIOYUTH UX MaJIeHNe WA ONPOKUIBIBAHUE.

ITopsinok BbINOJHEHHS padOThI:

1. YcTaHOBUTH HA IEMOHCTPALlMOHHOM  CTOJIE JIAMITY U BKJIIOUUTH €€.

2. CMoTps uepe3 TUPPaKIUOHHYIO PELIETKY, HAIPaBUTh MPUOOpP Ha JIaMITy TaK. YTOOBI Yepe3 OKHO JK-
paHa npubopa Obli1a BUAHA HUTh JIAMIIHI.

3. Dkpan mpubopa yCTaHOBUTH Ha BOZMOKHO OOJIbIlIee pacCTOSIHUE OT AU(PAKIIMOHHOMN peIIeTKU U MOo-
JYYUTh Ha HEM YETKOE N300pakeHHe CIIeKTPoB 1 U 2 mopsAIKoB

4. I3MepuTh MO 1IKajge Opycka yCTaHOBKH PAaCCTOSIHHE « 6» OT 3KpaHa Mpuodopa 10 1uppaKkIuOHHOM
PEIIEeTKH.

5. Onpenenutsb paccTosiHue oT HyaeBoro aeneHus (0) mKaibl 3KpaHa 10 CepearHbI (PHOIeTOBOH MOJIo-
ChI KaK CJIeBa «@» TaK CIpaBa «a» JJIs CIEeKTPOB | Mmopsijika U BEIUUCIUTH cpenHee 3HaueHue (Puc.3)

6. OnBIT OBTOPUTH CO CIIEKTPOM 2 MOPSAIKA.

7.Takue e U3MEepPEHUs BBIIOJIHUTD U AJIS1 KPACHBIX MOJIOC JU(PPAKLIIMOHHOTO CIEKTPA.

8. Beruncauts no hopmyse (2) AaMHY BOJHBI (PHOJIETOBOTO CBETA CIIEKTPOB | U 2 MOPSAAKOB, AITHHY
BOJIHBI KPACHOTO cBeTa 1 U 2 MOPSIKOB .

9.Pe3ynbTaThl U3MEPEHUS U BBIYMCIICHUS 3aMlUCcaTh B TaOJIHILY.

19



Hncmpykyuonnas kapma x 1abopamopnotl pabome Ne 10

Tema: Ha0u1ro1eHne ClieKTPOB HCIYCKAHMS U MOTJIOIIEHUSA

Heub: M3y4uTh XapaKTEPUCTUKU PA3IIUYHBIX BUAOB CIIEKTPOB.
Cmyoenm 0ondicen 3Hamy:
— IPOMCXO0’KJIEHUE CIIEKTPOB UCIYCKAHUS U MOTJIOLICHMUS,;
— YCTPOMCTBO U MPUHLINII JEUCTBUS CIIEKTPOCKOIA.
Cmyoenm 0ondceH ymems.
— aHAJIM3UPOBATh PA3JIMYHbIC BU/IbI CIIEKTPOB;
Teopusi: Ecnu usnydyeHrne HCTOYHHMKA CBETA HAIIPaBUTh HA CTEKJISTHHYIO IIPU3MY, Ha IIyTU IIPOLIEIIINX
yepes MpU3My Jydeil MOCTaBUTh IKPaH, TO Ha SKpaHe MOKHO HAOII0aTh HA0Op I[BETHBIX MOJIOC -
CIIEKTP.
CriekTpoM Ha3bIBaeTCs paciipe/ie]IeHHe CBETOBOM SHEPTUu MO JJIMHAM BOJIH (4acToTaM).
Cy1ecTBYIOT CIEKTPbI UCITYCKaHUS U CHEKTPbI noriiomeHus. CrieKTpel UCITyCKaHMsl ObIBAIOT: HEMpe-
PBIBHBIE, TUHEHYAThIE, ITOJIOCATHIE.

[IpnurHa HabII01a€MOTO SABJIEHUSI COCTOUT B TOM, YTO U3JIyUYEHUE PA3IMUYHbIX YACTOT UMEIOT OJJMHA-
KOBYIO CKOPOCTh B BaKyyMe: a B JIpyroii cpejie /HanpuMep B CTEKJIe/ UX CKOPOCTh HEOJJMHAKOBA U 3aBU-
CHT OT 4acTOTHI Kosiebanuid. Tak, kak KodQPHUIUEHT MPeTOMIICHHS

n(n=c/P)

3aBUCHUT OT CKOPOCTHU PACIIPOCTPAHEHMSI CBETOBBIX BOJIH, TO JIyYH YacTOT IPEIOMIISIOTCS [10- Pa3HOMY.
HabmoaTe CieKTp MOKHO C IOMOIIBIO CIIEKTPOCKOIIA IPSIMOTO 3pEHUSI.

[Ipubop cocrout u3 TpyOsI 1, croxHOI npu3Mbl 2, coOOUparoIeil JIMH3bI 3, 3aKPEIJIEHHOW BUHTOM 4,
MIOCTOSIHHOM 11eH S, OKyJsIp 6.

B paGore ucnonb3yoT mpudop A 3aKUTaHUS CIIEKTPATBHBIX TPyOOK. OH COCTOMT U3 KopItyca , KO-
Kyxa W OTJIeNbHOU TutaHkH . [ImaHka uMmeer 1iens A HaOMoIeHUs CIIEKTPOB CBETSIIUXCS Ta30B C T0-
MOIIBIO criekTpockorna. [Tpubop paboTaeT OT HCTOYHMKA TOCTOSIHHOTO TOKa ¢ HanmpsbkeHuem §-10 B.

Oo6opynoBanue: CrieKTPOCKOII MPSMOTO 3peHUsI / WM ABYXTPYOHBIN criekTpockon/ 2. O0mue cBeaeHus
JUIS BCeX DIIEKTpUYecKast TaMIoYKa, peocTar, K04, UCTOUHUK JIEKTPHUUECKO SHeprun, acoecToBbIe
(1)I/ITI/IJ'II/I Ha JKeJIe3HOH IIPOBOJIOKEC, HITATHUB JIJId 3aKPCIIJIICHUA (1)I/ITI/IJ'I€I\/’I, JJIOMUHECLICHTHAaA JlaMIia, CIICK-
tpanbuble TpyOku /TI3CT/. pacTBOpPHI BEIIECTB /MeIHOTO Kymopoca, pactBopa KaCl -mapraniieBo-
KHCJIOTO Kanus / IIBETHBIC crekia.3 HBGTHLIG KapaHaaliu.

IIpaBu/a oxpaHbl TPyAa NPHU BbINOJHEHUH MPAKTHYeCKO padoThI:

1. ByabpTe BHUMaTENbHBI U IUCUUIIMHUPOBAHHBI, TOYHO BBINIOJIHANTE YKa3aHUs IPENOIaBaTENs.
2. He npucrymnaiite K BHIIOTHEHUIO pabOThI 0€3 pa3pelieHus IpernoaaBaress.
3. Pa3zmemaiite npubopsl, MaTepualibl, 000pyI0BaHNE Ha CBOEM pabOYeM MECTe TaKUM 00pa3oM, 4TOOBI
HUCKIIIOYUTH UX MMaJICHUC UM OITPOKUABIBAHUC.
4. HampsbkeHue Ha 3JEKTPoJIaX CHeKTpanbHOM TpyOku 1,5 kB, moatomy npu pabote ¢ mpubopom Juist
3a)KUTaHUs CIIEKTPAIBbHBIX TPYOOK clIeyeT CcOoOJ0aTh IIPaBUiIa IEKTPOOE30MaCHOCTH.

IHopsiaok BbINOJIHEHUS PA0OTHI:

1.Ha neMOHCTpaIlmOHHOM CTOJI€ YCTAHOBUTH DJIEKTPUUECKYIO JTaMIIOUYKY, PUCOEAUHUTD €€ K HCTOYHH-
KY 2JIEKTPUYECKON IHEPrUH uepe3 peoctar u Kitod. Llens 3aMkHYTh. 2. OKyJsip ClIEeKTpOCKOIa MpuoIn-
3UTH K TJ1a3y. lllenb crnekTpockora HalpaBUTh Ha HAKAJIEHHYIO HUTh JIEKTPUUYECKOM TaMnouku. Pes-
KOCTh M300pakeHUs CIIEKTpa OTPEryIUpOBaTh NepeBUKEHUEM JIMH3bI 3a TOJIOBKY BuHTa 4. 3. Pac-
CMOTPETD CIIEKTP MPHU MOJHOM HaKalle HUTU JIaMIIbl, HAUTHU B HEM BCE CEKTpasibHbIC LiBeTa. 4. Llens
Pa30MKHYTb, 3apUCOBATH CIIEKTP, COXPAHUB MOCIEAOBATEIIBHOCTD PACIIOJIOKEHUSI OCHOBHBIX I[BETOB
criekrpa.S. [IpuOaM3uTh OKYISIp CIEKTPOCKOTA K IJ1a3y M PACCMOTPETh CHEKTP AHEBHOTO CBETA. 6.
CpaBHHTH paHee HAOIIOJAEMBIN CIIEKTP CO CIIEKTPOM JHEBHOTO CBETA U C/AEIaTh BHIBO.7. 3aMKHYTh
rens. [Ipogomkats HAOMIOCHNE CIIEKTPa HAKAJIGHHOTO METaJlIa, yMeHbIas Hakain HUTU. CIeuTh 3a
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YMEHBIICHUEM SIPKOCTH CIIEKTPa M MTOCTEIICHHBIM HCYE3HOBEHUEM €r0 COCTaBHBIX I[BETOB. 8. BrIBO 0
pe3ynbraTax HaOJIOICHUS 3alucaTh B OTYETE K paboTe.

2. Ha0roneHne TUHEHYATHIX CIIEKTPOB

1. 3axeusb ciupTOBKY. HanmpaBUTh 11es1b CHEKTPOCKOIA HA TUIaMs CIIUPTOBKHU U MOJIYYUTh APKUH, YeT-
KU ceKTp. 2. B rm1aMs cnupTOBKH [100OYEPEHO BBECTH acOECTOBbIE (PUTHIIH, IPONUTAHHBIE HCCIIE-
JyEMBbIMH pacTBOpaMH.

PaccMmoTpeTh nostyueHHbIe CIIEKTPbl; OTMETUTD TOJI0KEHUE LIBETHBIX JIMHUNA CHEKTpa JUIsl KaXKA0ro pac-
TBOpa. 3. CIMPTOBKY MOTacUTh; HAOII0AaeMbIe JIMHEHYAThIE CIIEKTPHI 3apUCOBaTh. 4. BKIIOUNTS J110-
MHUHECLIEHTHYIO JIaMIIy B 3JIEKTpUUYECKYIOo ceTh. 5. Illenp cnekTpockona HanpaBUTh Ha JIaMIly U pac-
CMOTPETh CIJIOUIHOH CIIeKTp ee toMuHopopa. OOHapyKUTh Ha (POHE CILIOUTHOTO CIIEKTPa HECKOJIBKO
SIPKUX JIMHUW TIapoB PTYTH ((PUOJIETOBYIO, 3€TEHYIO, KENITYIO0). 6. JlaMIly BKIIFOUUTb, TUHEHYATHINA
CIIEKTp napoB pTyTH 3apucosatk. 7. [Tonkmounts npudop II3CT k HCTOUHUKY 3JEKTPUUECKON SHEPTUU
, co0III0/1as1 MOJISIPHOCTH. 8. PacnonokuTh 1mieab CeKTPOCKoIa NapajljiesabHo eIy npubopa u pac-
CMOTPETh CIHEKTPHI Fa30B; OTMETUTh XapaKTEPHBIE I HUX LIBETHBIE JINHUU, PACIIOJI0KEHHbIE Ha HEKO-
TOPOM PACCTOSIHUU JIPYT OT Apyra. 9. [Ipubop OTKIIOUNT OT MCTOYHMKA ToKa. CIIeKTphI 3apHUCOBATH,
COXpaHsIsl PacloIOXKEHUE LBETHBIX JMHUN JUI Ka)KJ0ro ra3a 1 OTHOCUTEIbHOE PACCTOSIHUE MEXAY HU-
MuU. 10. CpaBHUTH CHEKTPBI Fa30B U CAENATH BBIBO/I.

3. Ha0JioaeHue CrieKTPOB NMOTJIOIIEeH S,

1. ITpuOGau3uTh OKYISIp CHEKTPOCKOINA K TJ1a3y U MOJIYYUTh YETKHUI CIIEKTp AHEBHOrO cBeTa. 2. [lepen
IIEJIbI0 CIIEKTPOCKOIA [T00YEPETHO HOMECTUTD B CTEKJITHHOM COCY/IE paCTBOPHI UCCIIEyEMBIX BEILIECTB
U 1BETHBIE cTeKIa. 3. PaccMOTpeTh noayyeHHbIe CIEKTPhI; HAWTH JIMHUY MOIJIOIIEHUS; 0OpaTUTh BHU-
MaHM€ Ha KOJMYECTBO JIMHUI U MECTO UX PaCIIOJIOKEHUS B KaKJ0M KOHKpeTHOM ciydae. 4. HaOumro-
JTa€Mbl€ CIIEKTPBHI.

KoHnTpoJsibHbBIE BONIPOCHI:

1.KakoBa nmpuurHa pacroyiokeHus 0es1oro cBeTa Npu3Moit?

2. Kak 00BsICHUTH IPOUCXOXKICHHE JTUHEHYATBIX CIIEKTPOB?

3. B yem paznuune qupakMOHHOTO U JUCHIEPCUOHHOIO ClIeKTpa?

4. ITouemy npu yMEHbILICHUH HANPSKEHUS «CBETOBAs OTJAayay JIaMIl HaKaJIMBaHHs YMEHBIIAETCs, U ce-
YeHHe PUoOpeTaeT KpacHbI OTTEHOK?

5. byzner 11 U3MEHATHCS 4acTOTa, IJIMHA BOJIH, LIBET IIPU NIEPEXO/IE 3€JIEHOTO CBETA U3 BO3/lyXa B BOAY?
6. [IpuBenuTe npUMephl MPAKTUUECKOTO UCIIOJIb30BAHUS CIIEKTPOB.
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TpeboBanus kK 0GpoOpMIEHHIO OTYETA.

OTtuer Ho0mKeH OBITh 0POPMIICH HAa OyMaKHOM HOCUTENE U UMETH CIEAYIONIYIO CTPYKTYPY:

Lens mabopaTopHOil pabOTHI.
3ajaHue Ha Ta0OpaTOPHYIO padoTy.

Otuér k paborTe.

A e

BrIBoIBI IO TIpO/IETaHHOM padoTe.

OneHKa BLINOJHEHHOH PA00ThI.

OreHka BbINOJIHEHHOH J1a00paTOPHOU pabOThl TPOBOAUTCS IO CIAEAYIOLUIUM KPUTEPUIM:
1. ITpaBUJIBHOCTH BBIIIOJIHEHUS PAOOTHI U OOPMIIEHHS OTYETA.

2. IlonHoTa 1 000CHOBAHHOCTb PE3YJILTATOB BHINOJIHEHHON pabOThI B BU/I€ BBIBOJIOB.

3. TBopueckuii MOAX0 K BBIIOIHEHUIO PAOOTHI.

4. 3nanue Teopun 1a00paTOPHOI pabOTHI.
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Tumynonoli 1ucm

I'OCYJAPCTBEHHOE ABTOHOMHOE [TPO®ECCHUOHAJIBHOE
OBPA30OBATEJIBHOE YUPEXJEHUE
«OPEHBYPI'CKUI ATPAPHBIN KOJIUIEK»

Otuer no 1aboOpaTopHbIM paboTam
no gucuuruinae «Puznkay

KomuuecTBo padot 10

BBIIIOJIHWII CTYIEHT
TPYIIIBI

(®.1.0.)
[IpoBepuu mpenoaBaTenb:

(®.1.0.)
Orenka

c.lTonroponnss IlokpoBka

20 I.
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Jlabopamopuas paboma Ne

DaMuinsi, THUIIHAJIBI 00y4aK0IIerocsi

I'pynna

JlaTa BbINOJIHEHUsS Pad0ThI

Tema:

Henn:

OobopynoBanue:

OTtuéT Kk padore:

3amanme 1. .....

3ananme 2. ....

BoiBoa mo paoore: ....

Onenka npemnoxaBare/is

IHoanuck npenogasaress
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