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IlosicHuTEeIbHAA 3aMHCKA

JlaGopaTopHble paOOThI CIyXaT CBA3YIOLIMM 3BEHOM MEXAy Teopueil u mnpakTtukoil. OHu HeoO-
XOZMMBI JUISl 3aKPEIJIEHNs] TEOPETUUECKUX 3HAHUM, IIOJTYYEHHBIX Ha YpPOKaX TEOPETUYECKOro 00yUueHMs,
a TaK >Ke JJIs TOJyYeHUs] MPAaKTUYEeCKUX 3HaHWU. [IpakTHueckue 3aJaHusi BBITOJIHSIOTCS CTYACHTaMH
CaMOCTOSITENIbHO, C IPUMEHEHUEM 3HAHUM U YMEHMI, OJIYyYEHHbIX HA YPOKaX, a TaK K€ C MCI0JIb30Ba-
HUEM HEOOXOJUMBIX IMOSCHEHHH, NOJYyYEeHHBIX OT HpPEenoJaBaTeis IpU BBIIOJHEHUU MPAKTHUECKOTO
3aganud. [IpoBeaeHnto 1abopaTOpHBIX pabOT MpeALIeCTBYET MpeBapUTeIbHAs MOANOTOBKA, KOTOPYIO
JOJDKEH MOJMYYUTh KaKIbli cTyAeHT. CIHCOK JIMTEpaTyphl U BOIMPOCH], HEOOXOAUMBIE IS TIOATOTOBKH,
o0ydJaroImuiicss TOIy4aeT Hepesa 3aHATHEM U3 METOAMYECKHX PEKOMEHAAIUi K MPaKTUYeCKOMY 3aHsi-
THIO.

[TpakTryeckue 3aaHus JOJKHBI ObITh Pa3pabOTaHbl B COOTBETCTBUU C yueOHOI nporpammoii. B
3aBUCUMOCTH OT COJEp)KaHUS OHM MOTYT BBIIOJHATHCA OOYYarOIMMHCS HWHIMBUAYAIBHO WU
(bpoHTaTBHO.

3aué€T 1Mo KaxIou 1abopaTropHOl paboTe OO0y4aroOUIUiics MOoTydaeT Mocie e€ BBIIOJHEHUS U Ipe-
JOCTaBJICHHs OTYETa B IIEYATHOM MJIM MMCbMEHHOM BHJIE. B oTdeTe 10/IKHBI OBITh OTPaXKEHBbI I0JTY-
YEeHHBIE 3HAHUS U YMEHUS B XOJI€ BBIIIOJIHEHUS J1a00paTOpHOM paboThl, a TAKXKE OTBETHI Ha BOIIPOCHI
MpernojaBaTess, €Clii TAKOBblE BOZHUKHYT IPU IIPOBEPKE BHIMOIHEHHOTO 3aJaHUsl.

Boinonnenue nabopaTopHbIX paboT IperycMaTpuBaeT POPMUPOBAHUE YMEHUN U HABBIKOB 110 U3Y-

YaeMOW JUCIUIIINHE.
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HUncempykyuonnas kapma x aabopamopuou pabome No 1

W3YUYEHMUE JBUXEHUA TEJA IO OKPYKHOCTH IIOJ JEMCTBUEM CWI VII-
PYT'OCTHU U TSKECTHU

[{enb paboOTHL: OMpeeTICHHE IICHTPOCTPEMHUTEIHHOTO YCKOPEHHS IApUKa TIPU €r0 PABHOMEPHOM
JIBUYKEHUH 110 OKPYKHOCTH.

Cmyodenm Oondxcen 3Hamy.

- IOHATHUE IEHTPOCTPEMHUTEIBHOTO YCKOPCHHUS;

— ®opMyIHPOBKY BTOpOro 3akoHa HproToHa

Cmyoenm dondicen ymemu.:

— PackiaipIiBaTh CHITBI Ha MIX COCTABIISIONINC;

- DKCIEPUMEHTAIBHO ONPEILIISATh NEPUO ] OOPAIICHUS Tella 10 OKPYKHOCTH;

CpaBHHBATH IICHTPOCTPEMHUTEIBHOE YCKOPEHHE IIAPHKA, U3MEPEHHOE PAa3JIMYHBIMH CIIOCO0AMH.

Teopernueckas 4acTb paboThI.

DKCIepUMEHTHI TIPOBOISATCS C KOHUYECKUM MasTHUKOM. Heboubioi
LIapuK JBUXKETCS 110 OKpYKHOCTH paauyca R. Ilpu stom Huth AB, K KO-
TOPOU IPUKPEILIEH IAPUK, OIUCHIBAET ITOBEPXHOCTD MIPSAMOIO KPYrOBO-

Tr'o KOHYCa. Ha HIapukK ﬂeﬁCTBYIOT JABC CHJIBI. CHUJIa TSXKCCTHU W HaTA-

xkenue HutH F (puc. a). OHU cO31aI0T LEHTPOCTPEMUTENBLHOE YCKOPE-

Hue “v | HaIpaBJIEHHOE 110 PAANYCY K LIEHTPY OKPYKHOCTH. MOIYIb yC-
KOpPEHUS MOXHO ONpEAeNnTh KUHeMaTuuecku. OH paBeH:
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Jls onpenenenns yCKOpeHus Hajlo U3MEPUTDH Painyc OKPY>KHOCTH U IEPUOJ 0OpallleHHs IaprKa
110 OKPYXHOCTH.

LenTpocTpemutenbHoe (HOPMaAIbHOE) YCKOPEHUE MOXKHO OMPEENIUTh TaKXKe, UCIOJIb3Ys 3aKOHBI
TUHAMUKH.

CormacHo BTopoMy 3akoHy Hetotona ™4 = ™9 +F  Pasnoxum cuny F Ha

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

BBEPX.

Tornaa Bropoit 3akoH HeroTOHA 3amuiieTcs Cneayonmm o0pa3om:

ma=mg+F, +F,
Hanpapiienne KoopAMHATHBIX Ocel BbIOEpEM TaK, Kak MOKa3aHO Ha pU-
cyHke 0. B npoeknusx Ha ock O1y ypaBHEHHE IBUKEHUS IapHKa MPH-

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

BCIIMBACT CUITY TAXKCCTU , I[CﬁCTByIOH.Iym Ha MIapuK.

X 7027727277777% 00 BanmimeM BTOpOU 3akoH HbloTOHA B mipoekIusax Ha ock O1x: Ma, = F.
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Orcrona m
Monyns cocraBistonieii F1 MOKHO onpenenuTh pa3aIuuHbIMU crioco0amMu. Bo-nepBhIX, 3T0 MOXKHO
caenartb u3 nogoous tpeyronsHukoB OAB u FBF:
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Bo-BTOpBIX, MOTYJIb COCTaBIISAONICH F1 MOXXHO HEMOCPEACTBEHHO U3MEPUTh TUHAMOMETpOM. J1jist
ATOr0 OTTATUBAEM FOPU30HTAIBHO PACIIONI0KEHHBIM TUHAMOMETPOM IIAPUK HA PACCTOSIHUE, PABHOE
paauycy R okpyxxHOCTH (pHC. B), U ompenessieM Moka3zanue quHamometpa. [Ipu aTom cuna ymnpyro-

CTHU MIPYKUHbI YPABHOBCIINBACT COCTABJIAIOIIYIHO Fl .
At

¢ !! CormocTaBuM Bce TPH BBIPpAXKCHUA A1 ap.
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U yOeIUMCsI, 9YTO OHH OJIM3KH MEXIY COOOii.

B aT0ii paboTe ¢ HaubobIeH TIIATETHLHOCTHIO CIEYET U3MEPATH
BpeMms. [[Jst 3TOro MOJIe3HO OTCUUTHIBATH BO3MOXKHO OOJIBIIIEE YHCIIO
000pOTOB MasATHHKA, YMEHbIIAs TEM CAMBIM OTHOCUTEIBHYIO MOTpPell-
HOCTb.

B3BemmBaTh mapuk ¢ TOYHOCTHIO, KOTOPYIO MOTYT JIaTh JIaOOpaTOpHbIE BEChI, HET HEOOXOAUMOCTH.
Bnonne noctatoyHo B3BENIMBATH C TOYHOCTHIO A0 1 r. BBICOTY KOHYCa M painyc OKPYXHOCTH J10C-
TATOYHO U3MEPUTH C TOYHOCTHIO A0 1 cM. IIpu Takoil TOYHOCTH U3MEPEHUN OTHOCUTENBHBIE 10~
TPEIIHOCTH BEJIUYHH OYAYyT OJHOTO MOPSIKA.

OO6opynoBaHue: MTATUB ¢ MyQTON U JIANIKOM, JIEHTA U3MEPUTEIbHAs, IUPKYIb, JUHAMOMETP J1a00-
paTOpHBIN, BECHI C pa3HOBECAMH, IIAPUK HA HUTU, KYCOUYEK ITPOOKH C OTBEPCTHEM, JIUCT Oymaru,
JIMHEMKA.

Yka3zanus kK paborTe.

1. Onpenensiem Maccy maprka Ha BeECax ¢ TOYHOCTBIO J10 1 T.

2. Huth mpoaeBaeM CKBO3b OTBEPCTHE M 3aKMMaeM IPOOKY B Jamke mTaTuBa (puc. B).

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

4. lllTatuB ¢ MasATHUKOM pacrojaraeM Tak, 4ToObI MPOIOJDKEHUE IIHYpa MPOXOIMIIO Yepe3 LEHTP
OKPY>KHOCTH.

5. B3siB HUTH ManbllaMH Y TOYKHM TOJ[BECA, BpallaéM MasSTHUK TaK, YTOOBI IIIAPUK OMHUCHIBAT OKPYK-
HOCTh, paBHYIO HAU€PUYEHHOU Ha Oymare.

6. OTcunThIBaeM BpeMs, 32 KOTOPOE MasiTHUK coBepiaet k npumepy, N = 50 06opoTos.

7. OnpepensieM BRICOTY KOHUYECKOTO MassTHHUKA. J[J1s1 7TOTO M3MepsieM pacCTOSTHUE TI0 BEPTUKAIH
OT LIEHTPa HIApUK; JO TOUYKH MOJIBECA.

8. Haxoaum Moaynb HEHTPOCTPEMUTENBHOTO YCKOPEHUE 10 (hopMyiaM:
Ar’ gR
A
u
9. OTTAruBaeM ropu30HTAIBHO PACIOJI0KEHHBIM JUHAMOMETPOM IIAPUK HA PACCTOSIHUE, PABHOE

8}

panuycy OKpyKHOCTH, U U3MEPSIEM MOYJIb COCTABJIAIONIEH F'\  3arem pbruncasem YCKOPEHUE 110
a =h
bopmyne m,
10. Pe3ynbTaTsl H3MEpeHH 3aHOCUM B TaOJIHILY:
Homep R N At | T= h A7°R _gR _F,
m a. = an - an i
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CcpaBHUBas OJTyYEHHBIEC TPU 3HAUYCHUSI MOJTYJISI IEHTPOCTPEMUTEIBHOTO YCKOPEHHUsI, yOexaaemes,
YTO OHH NMPUMEPHO OJJUHAKOBBI.
Hncmpykyuonnas xapma x rabopamophotl pabome Ne 2

Tema: IIpoBepka 3axona boitisi-Mapuorra

Heab: N3yunth 3aBUCUMOCTD JaBJICHUS OT 00bEMa IIPU MOCTOSHHOM TeMIeparype.

Cmyoenm 0ondiceH 3Hamy.

— NOHATHUE UACATBHOIO ra3a, JaBJIeHUs ra3a, TEMIEPATyphl;

— ypaBHeHue MeHnieneeBa — KnanelipoHa;

- Fa30BbIE 3AKOHBI

Cmyoenm 0ondiceH ymems.

— CTPOUTH W YUTaTh Tpaduku u3ompoieccoB B koopaunarax pV, VT, pT;

— pemaTh 3aJa4M C UCIIOJIb30BaHMEM ypaBHeHUs MenaeneeBa — Kianelpona;

— MepeBOIUTH 3HAYEHUS TeMIiepaTyphl u3 mkansl Llenbcus B mkany KenbBruHa u o6patHo.
Teopus: 3akon boiuss-MapuoTTa 11 H30TEPMUYECKOTO TIpoIiecca, T.€. Mpoliecca, MPOTEKAIOIIEro MpU
nocrosinHoi Temneparype (T1=T>) sBnseTcs YacTHBIM Ciiy4aeM 00bEIMHEHHOTO Fra30BOT0 3aKOHA:

Pll"irl = le"rz 501041 PIXPZ == szvl

Mo’HO cka3aTh, YTO JIaBJICHUE JaHHOW MAcChl ra3bl [P MOCTOSIHHOM TeMIlepaType U3MEHSETCsI 00paTHO
IPONOPLIMOHAIIBHO €ro 00BEMY.
OBOPYJIOBAHHME: 1. IIpu6op anst u3y4eHus Ta30BbIX 3aKOHOB.

2. bapomerp.

3. UcnbiTyemblii Ta3-BO31YyX.
IIpaBuia oxpaHbl TPyAa NPH BbINOJTHEHUH NPAKTHYECKON padoThI:
1. ByabTe BHUMAaTENbHBI U IUCUUIUIMHUPOBAHHBI, TOYHO BBIMOIHINTE yKa3aHUs MIPENoaBaTesl.
2. He npucrymnaiiTe K BBIIOJIHEHUIO pabOThI 6€3 pa3pelleHus npenojaBaress.
3. Pazmemaiite mpubopsl, MaTepHaibl, 000PYJOBAaHHE HA CBOEM pabOvYeM MECTE TAKUM 00pa3oM, YTOObI
UCKJIIOYUTH UX MaJCHUE WU ONPOKU/IBIBAHUE
Ilopsinok BbINOJHEHUS padOThHI:
1. OnpenenuTsb LIEHY JENEHUS IKaJIbl MAHOMETpA.
2. CobpaTh yCTaHOBKY.
3. OTkpeITE y MaHOMETpA KpaHbl 11 2. BpalieHneM BUHTa yCTaHOBUTh BEPXHIOKO KPBILIKY HUIMHIPA
MIPOTUB MATOTO JIENEHUS Kbl IpUOopa, MOocie Yero KpaH 2 3aKphITh.
4.CHATb NIOKa3aHUs TPUOOPOB U JJaHHBIE 3aMucaTh B TaOIHILY.
5. OTBIT MOBTOPHTH C TOM e Maccoil ra3a (KpaH 2 He OTKpBIBaTh) 2-3 paza, yBenn4uBas 00beM BO3IyXa B
cuib(oHE.
6.BorunicnuTh 3HaueHne noctossHHOM C ISl KaXKI0TO OIBITa, CPABHUTDH PE3YJIbTAThl U ClI€NaTh BHIBO/.
7. OnpenenuTtsb cpeiHee 3HaYeHNE MOCTOSHHOM C M HAalTH OTHOCHUTEIBHYIO ITOTPEIIHOCTh METOIOM CpPEJI-
HEro apu(pmMeTuyecKoro.

Ne Iloxasanue | Ilokasanue | /laBieHue O6wem | ITocto- Cpennee OtHocurensb-
ombITa | OapoMeTpa | MaHOMETpa | BO3JyXa B BO31y- | SIHHas 3HaYeHHE Hast
cuib(oHe xa IIOCTOSIH- HOTPEIIHOCTD
Dy, [a Ap, TTa PV=C HOM
p=(po T4p), | V.M’ b=2C 10006
a-Mm® Cep, Ma-m® Cep
Ila




KoHTposibHbIEe BOIPOCHI:
1. IIpu xkakoM ycioBUHU cIpaBeINB 3akoH boitnsa-Mapuorra?
2. OOBACHHUTH 3aKOH ISl H30TEPMHUECKOTO MPOIECCa, MOIB3YACh MOJIEKYIIPHO-KHHETUYECKON TEOPHEH.
3. JI7is U30TEPMHUYECKOTO MPOIiecca MOCTPOUTH Ipaduk 3aBUCUMOCTH P oT V, B3sIB 32 HCXOAHOE aBlICHUE
1 Kr BO3yXa IpH HOPMAIBHBIX YCIOBHUSX.
4. TIpou3BOAUT JIM Ta3 1aBJICHUE B COCTOSIHUU HEBECOMOCTH?
5. MOXHO JI¥ C TOMOIIBIO TPUOOpa ISl TaHHOK pabOThI MPOBEPHUTH 3aBUCHMOCTh MEXKTy TTapaMeTpaMHu
rasza Jijisi i30XOpPHOTO ¥ H300apHOTO IIPOIECCOB?
6. Onpeaenuts Maccy 20 J1 Bo3ayxa Haxodierocs npu temmneparype 273 K nox nasienuem 30 atm.

Ha3nauenue u ycTpoiicTBo npudopa (cuwibgona)
[Tpubop npencrapiser cob6oil MeTaITMYECKUI rOQPUPOBAHHBIN IIMHAP MEPEMEHHOT0 00beMa
(cuibdon) nuamerpom 100 MM 1 BeICOTOM B CBOOO1HOM cocTostHun 100 MM.

K nnnmuuapy npukperuieHsl MeTauTidaeckast KpbIliKa U JTHO, KOTOPOE CIYXKHUT OJTHOBPEMEHHO OCHOBAaHU-
eM mpubopa.

Ha xpermke umeercst marpyook. OH nmpegHazHaueH JUIst IPUCOeIMHEHNS TPUOopa ¢ TOMOIIBIO Pe3UHOBO-
O IIJIaHTa K IEMOHCTPAIIMIOHHOMY MAaHOMETPY, BAKYyMMETPY U JUIsl YCTAHOBKH BHYTPH CUIIb(OHA TEPMO-
napbl OT YyBCTBUTEIHHOTO TaTbBAHOMETPA.

Kpowme Toro, Ha KphbIllIke UMEETCsI ONOpHAsi BTYJKA, B KOTOPOM MOJIBUYKHO 3aKPETIeH HIKHUN KOHeIl
BUHTA.

BuHT BBepThIBaeTCS B TpaBepCy, YKPEIICHHYIO Ha IBYX HANPABISIONUIUX CTEPKHAX, KOTOPHIE B CBOIO
oyepeib, IPUBUHYEHBI K OCHOBAaHHIO ITPHOOpa.

Bpamiast BUHT 3a roJI0BKY, MOKHO U3MEHUTH BBICOTY CHIIb(oHA OT 75 10 155 MM, a BMecTe ¢ TeM U
00BbEeM IMIIMH/IPA C JOCTATOYHOU CTETIEHBIO TOYHOCTHU. PacTshkenne cuib(oHa BBIIIEe JOMYCTUMOTO Tpejie-
Jla OTpaHUYMBAETCS YIIOPOM OIIOPHOM BTYJIKHU O TpaBepey. CxkaThe cuiib(oHa OrpaHUYMBAETCS JUTMHOM
BUHTA.

CO6oky npubopa ykpernjieHa JeMOHCTpAIlMOHHAs IKaJIa, ¢ TOMOILBI0 KOTOPOIl MOXKHO H3MEPSITh 00BEM
LIWIMHJIpa B yCJIOBHBIX eanHuLax. llkana pa3oura Ha 10 nenenuii, paccTostHuEe MEXKIY COCETHUMMU Jiese-
HUAMH 15 Mm.

B ronoBke BuHTa nMeeTcst HeOOIbIIAst pydKa-CTePKEHb ISl yA00CTBa BpaIlleHUs BUHTA, KOT/Ia BOZHUKA-
€T He00XOAUMOCTh B OBICTPOM M3MEHEHUH 00beMa 3aKIIOUEHHOT0 B IMJIMHpE ra3a (aguadaTHbIN npo-
ecc).

Hnuempyrxyuonnas kapma x rabopamopotu pabome Ne 3

Tema: OnpenesieHue OTHOCHTEIBHO BJIAKHOCTH BO31yXa ¢ MOMOIIbIO THTPOMETPa
U NICUXPOMETPA.

Hean: HayauTbes 0TB30BaThCSl TATPOMETPOM U IICUXPOMETPOM, YMETh ONPEEIATh C UX MOMOIIBIO
OTHOCHTENBHYIO BIaXHOCTh BO3/yXa.
Cmyodenm Oondicer 3Ham».
- IOHATHE a0COIOTHON M OTHOCUTEIBHOW BIAXKHOCTH BO3/yXa; MOHITHE TOYKU POCHI;
— (PM3UYECKYIO CYITHOCTh MOHATHI: (pa3a BelecTBa, KPUTHUECKOE COCTOSTHHE BEIIECTBA, Ta3000pa3Hoe
COCTOSIHHE BEIIECTBA,
— CBOICTBA BEIIECTBA B JAHHOM arperaTHOM COCTOSTHMM Ha OCHOBE XapakTepa JBMKEHHS U B3aUMOJICH-
CTBUS MOJICKYT,
Cmyodenm oondicen ymemn:
— pemiath 3a/1a4M Ha ONpeICICHUEe OTHOCUTEIBHON BIIaXKHOCTH BO3/IyXa;
- II0JIb30BAThCs CIIPABOYHOM JINTEPATYpPOil

TEOPUSI. B atmocdepe 3emnu Bceraa conepskaTcst BOASHbIE mapbl. VX conepaHue B BO3IyXe Xa-
pakTepusyeTcs aOCOIIOTHON M OTHOCUTEIPHON BIIAYXKHOCTBIO.



AOGCOTIOTHASI BJIAKHOCTD (P@) ompenessieTcs MacCoi BOASIHOTO mapa, cojepkamierocs B 1 kyo.m.
BO3/1yXa, T.€. INIOTHOCTBIO BOJSIHOTO Tapa.
AGCOTIOTHYIO BIIaXKHOCTh MOKHO OIPENIEIUTh 10 TEMIIEpaType TOUKH POChI, PU KOTOPOU map, HaXxo-
JSIITUICS B BO3/1yX€, CTAHOBUTCS HACBIIIEHHBIM. TeMneparypy TOCKA pPOChI OIIPEETSAIOT C OMOIIbIO
TUTPOMETPA, a 3aTeM 1o Tabnune «J/laBieHrne HaChIIAIONINX MapOB U X IUIOTHOCTh MIPU Pa3IHuHbIX
TeMIepaTypax» Haxo[sAT COOTBETCTBYIOLIYIO TEMIIEpAType TOUKHU POCHI INIOTHOCTh. Haiinennas miot-
HOCTb U €CTh a0COJIIOTHAS BIAXKHOCTh OKPY’KAIOIIEro BO3ayXa.
OTHOCHTEIbHAS BJAAKHOCTH () MOKa3bIBaeT, CKOJIBLKO MPOLEHTOB COCTABIAET a0COIIOTHAS BIIAK-
HOCTh OT IUIOTHOCTH (PH.TI) BOASHOTO Iapa, HACKIIIAIONIEr0 BO3AYX MIPH JaHHOU TeMIIepaType:

B= p,*100%]/ p-.

O0opynoBanme: 'urpomMerp, TEpPMOMETP, TUITUIOBBINA APHP, IIcUXpoMeTp (00muii 11t Beex).

IIpaBuia oxpaHbl TPyAa NPHU BbINOJHEHNH NPAKTHYECKO padoThI:
1. BynpTe BHUMaTENbHBI U TUCIMITIMHUPOBAHHBI, TOUHO BBIMOJIHANTE yKa3aHUs MpernoaaBaTers.
2. He npucrymnaiite K BHIIOJHEHUIO pabOTHl O€3 pa3pelieHus penogaBaTes.
3. Pa3zmemaiite npubopsl, MaTepuasl, 000py10BaHHE Ha CBOEM paboyeM MECTe TaKUM 00pa3oM, 4TOObI
HUCKIIIOYUTD UX MMaACHUC WU OIIPOKHUIBIBAHHUC.

parypy.

HOPAAOK BBIIIOJIHEHUSA PABOTBI.
1. PABOTA C TUTPOMETPOM.
1) U3mepuTth TeMIiepaTypy OKpYKaroIIEero Bo3ayxa.
2) HamomHuTh KaMepy TUrpOMETpa JIETYUeH KUIAKOCTHIO (HITHIOBBIM dpupom 3-4 cMm)
3) YcTaHOBUTH TEPMOMETp B KaMepy TUTPOMETPA.
4) Tlpu IOMOIIHM TPYILH MPOAYBATh BO3AYX Yepe3 3(Up ¥ BHUMATEIHHO CJACIUTD 3a MOJUPOBAHHON
MMOBEPXHOCTHIO CTEHKU KaMephl, CPABHUBASI €€ C TOBEPXHOCTHIO KOJIbIA. 3aMETHUB MOSBJICHUE
pOCHI (Hayaso 3aroTeBaHus) 3aMucaTh TEMIEPATypy.
5) Ilpomomxkas HaOIrOICHHE, OTMETHTh MOMEHT MCYE3HOBEHUS POCHI M COOTBETCTBYIOIIYIO TEMIIe-

6) OmnpenenuTh TEMIEPaTYPy TOYKU POCHI KaK CpeHEee apuPMETHUSCKOE N3MEPEHHBIX TeMIIepa-

Typ.

7) OnbIT MOBTOPHTSH 2 pa3a.
8) Ilo Tabnuiie onpenenuTh MIOTHOCTD Mapa COOTBETCTBEHHO MPH TEMIIEPaType TOYKH POCHI U

KOMHATHOMU.

9) Breraucnuts OTHOCHUTCIIbHYIO BJIA’)KHOCTD, HalTH ee CpCAHCC 3HAUCHUC.

10) OnpenenuTh OTHOCUTEIBHYIO OTPEITHOCTh METOIOM CPEIHETO apU(METHIECKOTO.
11) Pe3ynbTaThl M3MEPEHUIA, BBIYMCICHUN 1 TAOIMYHbIC TAaHHBIC 3aMKCATh B TAOJIHILY:

Tewm- Temnepa- | Tem- Temmep. | AGco- [Tnot- Otnocut. | Cpennee OTHOCHUTENDB-
nep. Typa Io- nep. TOYKH JIFOT. HOCTb MIC- | BJI@QKHOCT | UCUMCIICHUE | Has
OKpPYXK. | SIBICHHS UCYE3H. | POCHI Brax- Ye3alll. | b BO3/AyXa | BJIAKHOCTH
BO3/y- | POCHI POCHI tp:m :“‘ HOCTh napanpu | 5, % BO3/yXa MOTPEITHOCTh
xa t n°, C tw’ .C o0c KOMHaT. Bep,% & = AB.,/
°, C pa, KT/M° TeMIIep. B, *100%
PH.IT
kr/m®

2. PABOTA C IICUXPOMETPOM.

1) TIIpoBepuTh HamMYKE BOJBI B CTAKAHYUKE ICHXPOMETPA U IPH HEOOXOJAUMOCTH JIOJIUTH €.
2) OmnpenenuTs TEMIEPATYPy CYXOro TEPMOMETPA.

3) OmnpenenuTh TeMIepaTypy CMOYEHHOIO TEPMOMETpa
4) Tlomb3ysch ICUXPOMETPHUYECKOM TaOIHIICH, ONIPEACTUTh OTHOCUTEIBHYIO BIAKHOCTb.




5) Pe3yabTaThl H3MEPEHUH 3aIIUCaTh B TAOIHILY.
6) Pe3ynbTaThl 10 ONpENeICHHIO OTHOCUTEIBHOW BIQXKHOCTH CPaBHUTD M CAEIAThH BBIBOJL.

[Tokazanust TepMOMETPOB Pa3Hocth nokaszanuii OTHOCHUTENbHAS BIAXKHOCTD
BO3/lyXa
0 0 0
Cyxoro t;, C CMmouenHoro ty, 'C t, C i)

METOJAUYECKHUE PEKOMEH/IALIUN:

1. g 6Gonee TOYHOrO MOMEHTA OTIpPEACNICHUs! POCHI Iiepe] paboTOH TIIATEIBHO MPOTEPETh CYKOHHOM
TKaHbIO MOJIMPOBAHHOE JHO U KOJIBLIO TUTPOMETPA J10 MOJIHOI0 OJiecKa, a mepes HaOJI0AeHUEM YCTaHO-
BHUTH npuOop mox yriom 30-40 rpaaycoB K Jydy 3peHUsI.

2. Kamepy HanmoJgHUTb 3UPOM C TAKUM PAcYETOM, YTOOBI IIAPUK TEPMOMETpPa ObLT OTpYyKeH B 3hup u
B TO K€ BpeMs, YTOObI 2Up HE pacIiecCKaics MpU MPOAYyBaHUU BO3AYyXA.

3. Cpazy e mociie OKOHYaHUus1 paboThl C THTPOMETPOM TILATEIBHO MPOBETPUTH TOMEIIICHHE.

4. J1ng icuxpoMeTpa JIydille UCTI0Ib30BaTh AUCTUILTUPOBAHHYIO BOMY.

5. B popmyine pa *100% / pH. 1 BMeCTO IJIOTHOCTH MOKHO B3SITh JABJICHUE HACHIIIAIONIMX APOB MPH
KOMHATHOM TeMIIepaType U TeMIIepaType TOUKH POCHI

KOHTPOJIBHBIE BOITPOCHBI:

1.ITouemy npu mpoayBaHUU BO3yXa uyepe3 d3Qup Ha MOTUPOBAHHON MOBEPXHOCTH CTEHKU KaMephl THT-
pometpa nosiisieTcs poca? B kakoil MOMEHT nosBisieTcs: poca?

2. [ToueMy moka3zaHus BIaXKHOTO TEPMOMETPA IICUXPOMETPA MEHbIIIE TOKA3aHUN CyXOro TepMomMeTpa?
[Tpu KakOM yCIIOBHH Pa3HOCTH IMOKa3aHUH TEPMOMETpa HanOObIIIas?

3. TemnepaTypa B HOMEIIECHUH MOHUKAETCA, a a0CONIIOTHAs BIAXKHOCTh OcTaeTcs npexknei. Kak nusme-
HUTCS Pa3HOCTH MMOKa3aHU TEPMOMETPOB IICUXpoMeTpa’?

4. Cyxoii 1 BIaXHbII TEPMOMETPHI IICUXPOMETpPaA MMOKA3bIBAIOT OJIHY U Ty ke TeMnepatypy. KakoBa oT-
HOCHUTEJIbHAS BJIAXXHOCTh BO3AyXa?

Uncmpyxkyuonnas xapma k aabopamopHoti pabome Ne 4

Tema: OnpenesieHne 3JIeKTPUYECKOM eMKOCTH KOHAEHCATOPA.

Henb: HayunTtbes onpenensaTs 2IEKTPUYECKYI0 EMKOCTh KOHAEHCATOpa HEM3BECTHOW EMKOCTH I10 U3-
BECTHOM EMKOCTH JIBYX JIPYIMX KOHJEHCATOPOB.

Cmyoenm Oondicen 3Hamv:

— ¢u3nyeckuil cMbICI U HOPMYIIBI 7S OTIpeieNieHus] EMKOCTH KOHJIEHCATOPa;

- €JUHUILY DJIEKTPOEMKOCTH.

Cmyoenm 0ondiceH ymems.

— peuarth 3a/1a4 Ha pacuéT JIEKTPUIECKON EMKOCTH, YHEPTUH JIEKTPUUECKOT0 OIS KOHIEHCAaTopa

Teopusi: Baxxueiieit xapakTepUCTUKON JIF0O0T0 KOHIEHCATOPA SBIISIETCS €T0 DJIEKTPUYECKasi EMKOCTh
C — ¢u3nueckas BeTUUMHA, paBHAs OTHOUICHMIO 3apsJia ¢ KOHJEHcaTopa K pa3HOCTH noTeHiuanos U

q
MEXJIy ero OOKJIaIKaMHU: C:E

Bripaxaetcs B CU B papanax (P). EMKOCTh KOHIEHCATOpPA MOXKHO ONPEIEIUTh ONBITHBIM MTYTEM.
O6opyaoBanue: 1. Vicrounuk anekrpudeckoid sHepruu 6B. 2. Mumumamnepmerp. 3. Konnencaropsr (3-
4 wt.) u3BectHoit emkoctu (1-6 Mx®d). 4. KonaeHcatop HEM3BECTHOM eMKOCTH. 5. JIByXIONIOCHBIH Tie-
peximtoyarenb. 6. CoeqMHUTENbHBIE TPOBOA.

IIpaBuJia oxpaHbl TPy/JAa NPH BHINOJHEHUN MPAKTHYECKOH PadoThI:

1. Bynbre BHUMATENIbHBI U JUCHUIUIMHUPOBAHHBI, TOUHO BBIMOJIHSANUTE YKa3aHUS TPEMOaaBaTels.

2. He nmpucrynaiiTe K BEIIOJIHEHUIO paOOThI 0€3 pa3perieHus mperno1aBaTelis.
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3. Pazmemaiite mpubopsl, MaTepHaibl, 000PYAOBaHUE HA CBOEM pabouyeM MeCTe TaKMM 00pa3oM, 4To-
OBl MCKJTFOUHTD WX MMaJICHUE WA OMPOKHUIBIBAHUE.

4. IIpu npoBeICHUU OMBITOB HE JAOIMyCKalTe MpeAeTbHBIX HArPY30K U3MEPUTENbHBIX TPHUOOPOB.
5.MlcTouHUK TOKA ¥ SJICKTPUUYECKOH [IEeTH MOIKII0YaiTe B MOCIEIHIOW ouepeab. COOpaHHYIO IeTh
BKJIIOUANTE TOJIBKO MOCIIE IPOBEPKH U C pa3pelieHus yuutens. Hannune HanpsoKeHUs B LIEMH MOXKHO
MIPOBEPSITH TOJIBKO C TOMOIIBIO MPUOOPOB UK yKa3aTeNeh HANPSIKEHUS.

6.He npukacaiiTech K HaXOAAIMMCS 01 HAIPSKEHUEM dJIEMEHTaM LeTel, JIMIEeHHbIM n3ossinuu. He
MIPOU3BOJIUTE MEPECOCTUHEHUS B LICTISIX U CMEHY MPEIOXPaHUTENEH 10 OTKIIOUEHUS UCTOYHUKA HJICK-
TPOIUTAHUS.

IMopsinok BbINOJIHEHHUSI PAa0OTHI.

1.CocTaBuTh 31EKTPUUECKYIO LIENb 110 CXeMe, 1300pakE€HHOM Ha puc.l. B nenu ycraHoBUTH OIMH U3
KOH/IEHCAaTOPOB U3BECTHOM EMKOCTH.

2. KonneHncarop 3apsauTh; 175 3TOI0 COEUHUTD €ro (MepeKiioyaTesieM) Ha KOPOTKOE BPeMsI C UCTOU-
HUKOM 3JIEKTPUUECKON SHEPTUH.

3. CocpennoTourB BHUMaHHE HAa MIJUTHAMIIEPMETPE, OBICTPO 3aMKHYTh KOH/IEHCATOpP Ha N3MEPHUTEb-
HBIHA IpUOOP U ONPECIIUTh YUCIIO JeJICHUH, COOTBETCTBYIOIIEE MAaKCUMAIbHOMY OTKJIOHEHHIO CTPEIIKH.
4. OnbIT MPOBOAMTS /ISt 00JIee TOYHOTO OTIPEIEIICHHUS YMCIa ASTICHU N ¥ HAWTH OTHOIIEHUE KOJIHYe-

CTBa JIeJIEHUH K eMKOCTH B3ITOr0 KoHZeHcaTopa C:

n

— =k

[

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

6. Pe3ynbTar n3MEHEHUH 1 BHIYMCIIEHUH 3aMcaTh B TAOIUILY.

7. Onplt (11.1-4) TOBTOPUTH ¢ KOHAEHCATOPOM HEU3BECTHON eMKOCTH Cy.

8. OnpenennuTs B 3TOM CIIydae YUCIIO JEJIEHUN N x U HAWTU €EMKOCTb U3 COOTHOIIECHHUS

Cy = nJ Kep

9. Y3Hats y npernojiaBaTesnsi eMKOCTh KOHJIEHCATOpa U, IPUHSB €€ 3a TA0IMYHOE 3HaUEHHE, ONpeIeIUTh
OTHOCHUTEJIbHYIO MOIPEIIHOCTb.

27
-1
Pucynoxk Nel

H Howmep EmkocTsb Yucno nene- | OtHolIeHNe Haiinennas OtHocHuTenbHas
o| omwITa KOHJEHCATOpa, | HHI 10 WKane | 4ucia JAeJIeHUN | EMKOCTh MIOIPEIIHOCTh
M C, Mxd n K éMKOCTH KOHJICHCATO- G — G, |
e n_ I pa 5= ai—
p c C, Mx®
o
I
bl
T
a

KoHTpoJsibHbBIE BONIPOCHI:
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1. KonueHcarop B mepeBojic — CrycTuTelb. [10 Kakoi npuuuHe mpubopy JaHO TaKoe CTPaAaHHOE
Ha3BaHue?
2. B yem cymHoCTh yKa3aHHOTO METO/IA ONPEIeICHUsI EMKOCTH KOHACHcaTopa?

q N
3. OOBICHUTH, MOKHO JIH COOTHOIIEHHE C= ; IPOUECTb TaK: EMKOCTb KOHJIEHCATOPa NPAMO NPOIOP-

[IMOHAJILHA €T0 3apsly U 00paTHO MPOIMOPIIMOHANIEHA HATIPSIKEHWUIO MEXKTY €ro OOKIaiKkamMu?

4. Tlouyemy EMKOCTh KOHJIEHCATOPA MIOCTOSTHHA?

5. Or yero u Kak 3aBHCUT EMKOCTh MPOCTEHIIIEro KoHaeHcaTopa? 3anuiute GopMyiry 3Toi EMKO-
CTH.

Hucmpykyuonnas kapma xk rabopamoprotl pabome Ne 5

Tema: OnpeneseHue 3JIeKTPOABHKYIEH CHIbI H BHYTPEHHEr0 CONPOTUBJICHUS HCTOYHUKA JJIEK-
TPUYECKOM IHEPTrUH.

HEJIb: Hayuutscs onpenensate D/1C 1 BHYTpeHHE CONPOTUBICHUE UCTOYHUKA 3JIEKTPUUYECKON IHEP-
TUH.

Cmyodenm Oondicer 3Ham».

— YCJIOBHSI, HEOOXOIUMBIC IS CYIIECTBOBAHUS JIEKTPUICCKOTO TOCTOSHHOTO TOKA,;

— ¢usnyeckuit cmpica D/C;

—3akoH Oma JUIs yJacTKa LIeTy U JJIs IOJTHOW Lieny;

— 3aKkoH [[xoyns — Jlenua;

Cmyoenm 0ondiceH ymems.

— MPOU3BOJAUTDH PACUET AIEKTPUUYECKUX IENeil MpH pa3inudHbIX coco0ax cCoeNUHEHUs MoTpeduTenei u
HWCTOYHUKOB 3JIEKTPUYECKOTO TOKA;

— pelaTh 3aJa4i Ha ONpEeJIEJICeHUE CHIIbI U INIOTHOCTU TOKA C UCIOJIb30BaHUEM 3aKOHOB Oma 1S yda-
CTKa LENHU U JJIS TOJTHOM 1EMH.

TEOPMUSL. [Inst noyueHus 31eKTPUUECKOro TOKa B MPOBOJIHUKE HEOOXOJUMO CO3AaTh U MOAJIEPKUBATh
Ha €ro KOHIIaX pa3HOCTh MOTEHUUAIOB ( HaNpspKeHus) . J{ist 3TOro UCosb3ylT UCTOYHUK TOKa. Pa3-
HOCTb TMIOTEHIIMAJIOB Ha €ro MOJII0cax 00pa3yeTcs BCIEACTBUE pa3AeleHus 3apsaaoB. Pabory o pasze-
JICHUIO 3apsi/10B BBIOJIHIIOT CTOPOHHUE (HE IEKTPHUECKOTO MPOUCX 0XKICHHS) CUJIBI .

[Ipu 3amMKHYTOH 11enu dHEprus, 3aTpayeHHas B mporecce padoTbl CTOPOHHUX CHJI, IPEBpAIlaeTcs B
JHEPTUI0 UCTOYHUKA TOKA. [Ipy 3aMBbIKaHUU DIIEKTPUUECKON LIENIH ,3allaCeHHAs B UCTOKE CBETA DHEPIUs,
pacxoayeTcsi Ha pabOTy IO MEPEMEIIEHHUIO 3aps10B BO BHYTPEHHEH U BHEIIHEN YacTsX LENU C COIpo-
TUBJICHUSIMU COOTBETCTBEHHO R u I. Bennumnna, uncnenHo paBHas paboTe , KOTOPYIO COBEPIIAIOT CTO-
POHHME CHIIBI IPU MEPEMEILIEHUH €IMHUYHOTO 3apsijia BHYTPU NCTOYHHMKA TOKA, HA3bIBACTCA 3JIEKTPO-

. o A
ABMoKYIIEH CHJIOH MCTOYHUKA TOKA. €. € = ?

E=IR+Ir
B CHU Beipaxkaercs B BosibTax (B)
DNEeKTPOABUKYIILYIO CHY U BHYTPEHHEE COITPOTUBIIEHNE UCTOYHHKA TOKA MOKHO OIPENEIUTh SKCIIEPH-
MEHTAJIBHO.
OBOPYJAOBAHME: 1. Uctounuk snektpudeckor sHepruu. 2. Peocrar Ha 6 OM. 3. Amnepmertp. 4.
Bonsrmerp. 5.Kimrou. 6.CoequHUTENTHBIE TPOBO/A.

IIpaBuja oxpaHbl TPyAa NPHU BbINOJHEHNH J1a0OPATOPHOM padoThI:

1. ByapTe BHUMATENbHBI U AUCIUIIIIMHUPOBAHHBI, TOYHO BBIMOJIHANTE YKa3aHUs IPENOJaBaTENS.

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

3. Pa3zmemaiite npubopsl, MaTepualibl, 000pyI0BaHNE Ha CBOEM pabOyeM MECTe TaKUM 00pa3oM, 4To-
OBbI UCKJIIOYMTh UX TaJIeHUE WIH ONPOKU/IbIBAHNUE.

4. ITpu mpoBeIEHUH OMBITOB HE JIOMyCKaTe MpeAeIbHBIX HArPy30K U3MEPUTENLHBIX TPHOOPOB.
5.MICTOYHUK TOKA U AIEKTPUIECCKON e MOIKII0YalTe B MOCIEAHIO odepenb. CoOpaHHYIO MeTh
BKJIIOYANTE TOJIBKO I1OCIIE IPOBEPKU U C pa3peleHus yuntensd. Hannune HanpsokeHus B €U MOXKHO
IIPOBEPATH TOJIBKO C IOMOIIBIO TPUOOPOB MM yKa3aTeael HaupsKeHUs.
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6.He npukacaiiTech K HaXOAAIMMCS MOJI HAIPSKEHUEM 3JIEMEHTaM LIeTel, JINIEeHHbIM n3oJsuuu. He
HpOI/IBBOI[I/ITe HCpCCOCIII/IHCHI/IH B IOCIIAX U CMeHy HpeHOXpaHHTeHCﬁ 10 OTKJIFOUCHUS UCTOYHHUKA DJICK-

TPOIUTAHUS.
MHOPAAOK BBIIIOJIHEHUS PABOTDI:

1. Onpenenuts LEHY A€NEHUS KAJIbl U3MEPUTEIbHBIX IPUOOPOB.
2. CocTaBUTh JIEKTPUUECKYIO LIEIb 110 CXEME.

3.Ilocne IIPOBECPKHU LCIIH PECIIOAABATCIIEM 3aMKHYTh KJIIOY U , ITIOJIB3YACh PEOCTATOM, YCTAHOBUTH CHITY
TOKa ,COOTBCTCTBYIOITYIO HCCKOJIbKMMU JCICHUAMU HIKAJIbI aMIICPMETPaA . CHSATb ITOKa3aHMS BOJIBT-

METpa U aMIIepMeTpa.
4.0nbIT NOBTOPUTH 2-3 pa3a , U3MEHSS COIPOTUBIIEHUE LIENIH IIPU TOMOLIY peocTaTa.
5.Pe3ynbTarel u3MepeHnii noacTaBuTh B ypaBHeHue E=U+|-r u, pemas cucremsl
YPAaBHEHUH :

E=U+ L r
E=U+ 1 r

E=Ur+Ir 1
E=Us+Isr

=Us+I3r
=U1+I1r

OIIpeAenuTs I, a3aTeM €

6. Berunciauts cpepHee 3HaUCHUE HalICHHBIX BEJIMYMH I' cpeniHee, € cpeHee.

7. OnpenenauTb OTHOCUTENBHYIO OTPELIHOCTh METOJJOM CPEAHEro apu(METHYECKOTO.
8. Pe3ynbraThl H3MepeHUI U BHIYMCIECHUN 3an1caTh B TAOJIUILY:

OIIBbI
Ta

Cuna | Hampsixe- | Bayrpenne | 9/1C, Cpennee Cpennee | OTHOCUTENBHA
TOKa B | HHUE e 3Haye- s
. 3HAUYEHHE
LEMA | BHEIIHEH HUE
COIPOTHUBIIE MOTPEITHOCTh
BHYTPEHHETO

YacTH 1le- | HHE OJ1C SC

ou COIPOTHBIIE-

U B HUS 5= AE.,
I, A ’ r, Om e B Eep

8, B cp., UM

OtHOcuTe
JIbHASA

MOTPEILHO
CTh I

KOHTPOJIBHBIE BOITPOCHBI:

1. KakoBa (pusnueckasi CyTh JJIEKTPUIECKOTO COMPOTUBIICHUS?
2.KakoBa poJib HCTOUYHUKA TOKA B 3JIEKTPUUECKOH 1enH?

3. KakoB ¢uznuecknii cmpicia IC?

4. CoeIMHUTH HAa KOPOTKOE BPEMsI BOJIBTMETP C UCTOUHUKOM JJIEKTPUIECKON IHEPTHH, COOTIO A 110-
JapHOCTh. CpaBHUTH MTOKA3aHMS BOJIBTMETPA C BBIUUCICHHBIM 3HaueHueM JJIC mo pe3ynbraram omsbiTa.
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5. OT 4ero 3aBUCHUT HANPSKEHUE Ha 3aKUMaX UCTOYHMKA TOKa?

Hnempyxyuonnas kapma x 1abopamopuoii pabome Ne 6

Tema: U3ydeHnue siBjieHUsI 3JIEKTPOMATHUTHON HHAYKIIUU
Henb: HayunTthbes onpenensaTs HapaBieHUE UHIYKIIMOHHOIO TOKA, UCI0JIb3YS IpaBuiio JleHna.
Cmyoenm 0ondicen 3Hamy:
— OCHOBHBIE ITOJIOKEHUS IIEKTPOMArHUTHOM Teopun Makcsesia;
— 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIUU;
— Bo3HUKHOBeHHEe DJ]C MHAYKIMY NPU JBUKEHUU TPOBOJIHUKA B MArHUTHOM I10JI€;
— OTHOCHUTEJIBHBIN XapakTep 3JIEKTPUUECKOTO U MATHUTHBIX MOJIEH.

Cmyoenm 0ondicen ymems.

— OIIpENIENATh HANPaBICHUsI HHIYKTUBHOIO TOKA, UCIIONb3Ys MpaBuiio JleHua;
— pelaTh 3a/1a4i, UCII0JIb3Ysl 3aKOH 3JIEKTPOMarHUTHON MHIYKLUY;

— peuiatb 3a1aun Ha pacueT I/1C caMOMHIYKIMY, SHEPTUH MarHUTHOTO T10JIA.

TEOPUS: fIBneHue 3J1eKTpPOMarHuTHOM MHAYKIIMH 3aKJIFOYAETCsS B BOSHUKHOBEHUU JJIEKTPUYECKOTO
TOKa B ITPOBOJIALIEM KOHTYpE, KOTOPBIN JINOO NOKOUTCS B IEPEMEHHOM BO BPEMEHH MarHUTHOM IIOJI€,
1100 IBUKETCS B IIOCTOSSHHOM MAarHUTHOM IOJIE TAKUM 00pa3oM, YTO YMCIIO JIMHUA MarHUTHON MHYK-
LMY, IPOHU3BIBAIOIINX KOHTYp, MeHseTcs. CorylacHo npaBuity JIeHIa, BOSHUKAIOUI B 3aMKHYTOM
KOHTYpP€ HHIYKIIMOHHBIA TOK CBOUM MarHUTHBIM I10JIEM IIPOTUBOJAEHCTBYET TOMY U3MEHEHUIO MarHUT-
HOTO II0TOKA, OH BBI3BaH.

[Ipumensiem npaswiio JIeHna sl HaX0KAEHU HAIIPABIECHUs HHIYKIIHOHHOTO TOKA.

3aKOH 2JIEKTPOMAarHUTHOM MHYKIIMH.
O/1C uHAYKINY B 3aMKHYTOM KOHTYpE paBHa 110 MOJYJII0 CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA

4YCpe3 MOBEPXHOCTD, OTPAHUYUCHHYIO KOHTYPOM:
A

At

OBOPYJAOBAHME: | Munnnamnepmerp; 2. Ucrounuk nuranus;3. Katymku ¢ cepaedunukom; 4. ly-
roo6paszublii maraut;S. Kirou; 6.CoequnuTenbHbIe IpoBoaa; 7. MaruutHas crpeska (komrac);8. Peo-
cTar.
IIpaBuiia oxpaHbl TPyAa NPH BHINOJHEHUH MPAKTHYECKOH PadoThI:
1. BynpTe BHUMATENbHBI ¥ TUCHMITIMHUPOBAHHBI, TOUHO BBITIOJIHINTE YKa3aHuUs MpenojaBarers.
2. He npucrymnaiite K BHIIOJHEHUIO pabOThI 0€3 pa3pelieHus IpernoaaBaress.
3. Pa3zmemaiite npubopsl, MaTepualibl, 000pyI0BaHNE Ha CBOEM paboyeM MECTe TaKUM 00pa3oM, 4TOObI
WCKJTFOUUTH UX MAJICHNUE WU ONPOKHIBIBAaHHE.

MHOPAAOK BBIIIOJIHEHUS PABOTDI:

Omnpit 1.

[IpucoenMHUTH KaTYIMIKy-MOTOK K MIULTHAMIIEpMETpy. BHECTH MarHuT pa3HbpIMU TTOJTIOCAMHU a KaTYIIKY,
MEHSISI CKOPOCTh JBUKEHUS MarHuTa. OCTaHOBUTE MarHUT UM JIBUTAWTE KaTYLIKY, Ha/IeBasi €€ Ha MarHUT
C pa3HOU CKOPOCTHIO.

Omnpit 2.

Cobpats nienb 1o pucyHky 13. C pa3HbIX CTOPOH BHECTH B KaTYIIKY-MOTOK MIPUCOEAMHEHHBIA K MUJUTH-
amrepMeTpy cojieHou . MeHssl cuily ToKa B HeM, Ha0Jto/1asi M3MEHEHHE MHAYKIIMOHHOTO TOKa B Ka-
TYIIKE-MOTKE.
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Puc. 13

KOHTPOJIBHBIE BOITPOCHI:
1. B yem 3akitoyaercs sBJIEHUE 3JIEKTPOMArHUTHOM MHAYKLUN?

2. Kak omnpenensercs HanpaBieHUe HHIYKIIMOHHOTO TOKa?

3. IloueMy B 3aKOHE 3JIEKTPOMArHUTHOM HHIYKI[MH CTOMT 3HAK << MHHYC >>?
Uncmpyxkyuonnas xapma x rabopamophotl pabome Ne 7

TEMA: OITIPEJEJIEHUE YCKOPEHUSA CBOBOJHOI'O ITAJEHUS C IOMOUIBIO MA-
TEMATHYECKOI'O MASITHUKA.
Hean: HayanTbes onpenensaTs yCKOpeHne CBOOOHOTO YCKOPEHHS ¢ TIOMOIIBI0 MaTeMaTHIECKOT0 Ma-
ATHUKA.
Cmyodenm Oondicer 3Ham».

— IIPEeBpAILCHUE SHEPTHH MPU KOJIeOATEIIPHOM JIB)KCHUH,
— TaKHE MOHATHUA, KaK: aMIUTUTY/1a KoJeOaHUH, IePUO]], 4aCTOTa KOJIeOaHUM.
— (opMyIBI IEpHOa KOJCOAHHUSI MATEMATUYECKOTO U IPY)KMHHOTO MasiTHUKOB.

Cmyoenm Oondicen ymemn:

- q)OpMyJ'II/IpOBaTB MOHATHE KOJe0aTeILHOTO JABMOKCHUSA U €T0 BUAOB,;
— peuiaTh 3aia41 Ha HAXOXKXACHUEC ITapaMCTPOB K0JIC0aTeIIbHOTO JBHXKXCHUSI.

Teopusi: MaTeMaTnueCKMM MassTHUKOM Ha3bIBACTCS MaTepUANIbHAS TOUYKA, IIOJBEIIEHHAs] HA HEBECOMOM
Y HEPACTSHKUMOM HUTH. MOJIENIbIO TAKOTO MAasTHUKA MOKET CIIYXKUTh IIAPUK, ITOJABEIICHHBIN HA JJIMH-
HOW HUTH.
Ha ocHOBaHMY MHOTOYHMCIICHHBIX OMBITOB YCTAHOBIIEHBI KOJICOAHUSI MATEMATHYECKOTO MasiT-

HHUKA:

1. [Tepuox xonebaHuii HE 3aBUCUT OT MacChl MasTHUKA M aMIUTMTYBI €r0 KoJIeOaHUM, €CIIH YTOoJ pa3-
Maxa He IPEeBBIIIAeT 6 rpaaycoB.

2. Ilepuon xonebaHUit MATEMAaTUUECKOTO MasiTHUKA MPSMO TTPOIIOPIIMOHATIEH KOPHIO KBAJAPAaTHOMY M3
JUTMHBI HUTU U OOPaTHO MPOMOPIIMOHATIECH KOPHIO KBaJPaTHOMY U3 YCKOPEHHUs CBOOOIHOTO MaACHHUS

N3 atoit hopmyasl MOKHO HANTH YCKOPEHHE CBOOOTHOTO TIaICHHUS.
OBOPYJIOBAHHME: 1. lllTatus c nepxarenem. 2. lllapuk ¢ Huthio anuHoit He Menee 1 m.3. IIpoGka ¢
pope3bio B 00KOBOI moBepxHoCTU. 4. MeTpoBas nuHelka. 5. [lltanrenuupkynb. 6. CekyHaomep.
IIpaBuJia oxpaHbl TPy/JAa NPHU BHINOJHEHUN MPAKTHYECKOH PadoThI:
1. ByabpTe BHUMATENbHBI U IUCUUIIMHUPOBAHHBI, TOYHO BBIMOIHINTE yKa3aHUs [IPENOJaBaTeNsl.
2. He nmpucrynaiiTe K BRITIOJIHEHHIO PaOOTHI 0€3 pa3pelieHus MpenoaaBaTess.
3. Pa3zmemaiite npubopsl, MaTepualibl, 000pyI0BaHHE Ha CBOEM pabOYeM MECTe TaKUM 00pa3oM, 4TOObI
UCKIIIOYUTh UX MaJCHUE WIN ONPOKUBIBAHUE.
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MHOPAAOK BBIITIOJIHEHU S PABOTBI.

1. ITomecTUTh MITATUB C Aep>KaTEIEM Ha Kpail cToJia.

2. YKpenuTh CBOOOAHBIN KOHEIl HUTH LIapUKa B IPOPE3U MPOOKHU U 3a)KaTh MPOOKY B IeprKaTee.

3. U3MepuTh AuaMeTp 1apuKa MTaHT€HIUPKYJIEM, JUTMHY HUTU JTUHEUKOH.
4. OTKIIOHHUTH MIAPUK HA HEOOBIION Yroi U OTIYCTUTh. [10 CeKyHIOMEpY ONPEIeNTh BpeMs, 3a KOTO-

pO€ MasiTHUK COBEPLIUT MOJHBIX Kojiebanuit, Hanpumep 50.

5. BBIYHCIUTH EPHUO/ MOTHOTO KOJIeOaHusl MasTHUKA!
6. Ucnonb3ys Gpopmyity neproaa KonedaHui MaTeMaTHYECKOI0 MasiTHUKA, BBIYMCIUTh YCKOPEHUE CBO-

OOJIHOIO MaJACHUS.

7. OnsIT IPOBEPUTH 2-3 pa3a, MEHSs [UIMHY MasiTHUKA (MPOTITMBas HUTh yepe3 MpoOKy) U YKCIIO MOJI-

HBIX KOJIEOaHUll ero

8. Onpenenuts cpeaHee 3HaU€HUE U HAUTH OTHOCUTEIbHYIO IIOIPEIIHOCTb.
9. Pe3ynbTar u3MepeHuil ¥ BbIUUCICHU 3anucarh B TaOIUILy.
10. CpaBHUTb pe3yibTaT ONbITA C TAOJMYHBIM 3HAUEHUEM YCKOPEHUs CBOOOIHOIO NaleHUs s TaHHON

reorpaduecKoi MUPOTHI
METOANYECKHUE YKA3AHUSA

1.B paGote MOXHO HCIIOJIb30BaTh CBUHIIOBBIN MM CTAIbHOW MIApHUK ITuaMeTpoM 1-4,5 cm.
2. JInuHY HUTU U3MEPATh OT HUXKHETO Kpast MPOOKH J10 LIapuKa, JUIMHY MasiTHUKA — OT HUYKHEro Kpast

MPOOKH JI0 IIEHTPA TSHKECTH IAPUKA.

3. Eciiu HeT CCKyHAOMEpPA, MOKHO BOCIIOJIb30BATHCA JIFOOBIM MCTPOHOMOM HJIM YaCaMH C CGKYH,HHOﬁ

CTPEJIKOM.

4. IIpu u3mepeHun nepuoaa Kojaebanuil onpeaenuTh BpeMs Kak MOXKHO OOJIBIIIET0 Yucia KoiaeOaHu.

Homep | Amuna | Iuamerp | dmu- | Ywucno
OmnbITa | HUTH apuKa Ha TTOJTHBIX
£LH, M d ™M MasT- | KoleOa-
HUKa | HHUH
L,m n

Bpewms
MOJIHBIX
KoJie0a-
HUH
t,c

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

Ycekope-
HHE CBO-
00THOTO
MaJICHUS

M
9=

Cpennee
3HAYCHUE
YCKOpEHUs
CcBOOOIHOTO
aJICHUS

M
ng ) ;

OTtHOCcH-
TCJIBHAs
Morpet-
HOCTB

_ ' g—8cp.
Hep

KOHTPOJIBHBIE BOITPOCHI

1. BMecTo mapuka K HUTH IPUKPETJIEHA BOPOHKA, HAIIOJIHEHHAs [IECKOM. MI3MEHUTCSI In YCKOpEHHE
CBOOOJHOTO TaJIEHHs], €CJIU B Mpoliecce KoneOaHui N3 BOPOHKHU OYZIET BBICHINATHCS MECOK?
2. M0O’KHO JI1 I0JIb30BaThCS YaCaMU B YCIIOBHSIX HEBECOMOCTH?
3. B kakux moyiokeHUsX JeHCTBYIONIAs Ha IIapuK BO3Bpallarolas cuia 0yner MmakcuMmainbHa? PaBHa

HyJ0?

4. Hanbompmiast CKOpOCTh y IIapuKa B MOMEHT, KOT/Ia OH NMPOXOJIUT MOJI0KeHUe paBHOBecus. Kakum o
MOJTYJII0 ¥ HAalIPaBJICHUIO IIPU ATOM OyJeT yCKOpeHue Imapuka?
Habmronast 3a qBmykKeHHeM [IapuKa B TEYEHHE OJIHOTO Mepro/ia, OTBEThTE Ha BOIPOC: OYJET JIM OHO paB-

HOYCKOPEHHBIM?

Hnempyxyuonnas kapma x 1abopamoprot pabome Ne 8

Tema: OIIPEAEJIEHUE ITOKA3ATEJIA IIPEJIOMJIEHUA

Hean: Haydantsces onpenensaTs OTHOCUTEIbHBIN I0Ka3aTelb IIPEIOMIICHUS CTEKIIA.

Cmyoenm 00n24ceH 3Hamb:
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— npuHuun [rolireHca, GU3NYECKyIo CyITHOCTD SBJICHUIN OTPaKEHUS U MIPETIOMIICHUS CBETA;
— 3aKOHOB OTPa)XCHUS U MPETOMIICHHSI CBETA;

Cmyoenm 0ondiceH ymems.
— M300pakaTh MaAIONINE OTPAXKCHHBIC U TPEJIOMIICHHBIE JTyYl U 0003HaYaTh COOTBETCTBYIOIINE YTIIbI,
— M300pakaTh X0/ JIydel uepes3 III0CKOMapauIeIbHYIO TIACTHHY,
— pelaTh 3a/1a4M C UCIIOJIb30BAaHHUEM 3aKOHOB OTPAKEHUS U TIPEJIOMIICHUS CBETA, IMTOJIHOTO OTPAKCHUSI.
Teopusi: Cger npu nepexoie U3 OJHON Cpebl B IPYTYI0 MEHSAET CBOE HAIIPABIICHHE, T.€. IPEIOMIISCT-
csi. [IpenomieHne 0ObIACHAETCS N3MEHEHHEM CKOPOCTH PACIIPOCTPAHEHUS CBETA MPH MEPEX0JIe U3 OJI-

HOH CpeJibl B APYTYIO U INOJUYMHSETCS CIEAYIOIIUM 3aKOHAM:

BOU: n=

1. [Tagarommii ¥ IPETOMIICHHBIN JTy4H JIEXKAT B OJHOU IFIOCKOCTH C TIEPIIEHANKYIISIPOM, TPOBEICHHBIM
yepe3 TOUKY MaJeHus JIyya K TPaHuIle pasjielia IByX Cpeil.

2. OTHOIIEHUE CcUHYCa yria nageHus € K CUHyCy yria npeaoMieHus €' — BeIMYruHa MOCTOSTHHAS IS
JTAHHBIX JIBYX CpeJ U Ha3bIBaeTCs KOA(PPHUIIMEHTOM IPEIOMIICHUS # BTOPOH CPEIbl OTHOCUTEIBHO TIep-

sin £
sinEr

O0opynoBanmne:
1. CrexJIssHHAS TUTACTUHKA C ABYMS MapaJUICIIbHBIMU TPAHSIMH.
2. bynaBku ¢ miacTMaccoBOM rOJIOBKOM 3 MIT.
3. Tpancnoprup.
4. IlogbeMHBIN CTOJIUK.
5. Tabnuia TPUTOHOMETPHYECKUX ()YHKITHIA.
IIpaBuja oxpanbl TPyAa NPHU BbINOJHEHNH MPAKTHYECKOIl padoThI:
1. ByapTe BHUMATEIHHBI U TUCIUATUIMHAPOBAHHBI, TOYHO BBIMOTHINTE YKa3aHUS MTPETIOaBaTEIsl.
2. He npucrymnaiiTe K BEIIOTHEHHUIO pabOThI 0€3 pa3pelieHus IpernoaaBarers.
3. Pa3zmemaiite mpubopsl, MaTepualbl, 000pyAOBaHUE HA CBOEM pabouyeM MECTE TaKUM 00pa3oM, YTOOBI
UCKITIOYUTH UX MaJIeHNE WA OMPOKUIbIBAHUE.
IMopsinok BBIMOJTHEHHUS PA0OTHI:
1. Ha moabpemMHbIi CTOIHMK TOJOKUTH Pa3BEPHYTYIO TETPalb AJis 1a00paTOpHBIX paboT, HA JIUCT OyMaru
TTAIMS TIOJIOKUTh CTEKIISTHHYIO TUIACTHHKY M KapaHIallloM 00BECTH €€ KOHTYpHI. (puc. 1)
1. C opyroii CTOPOHBI CTeKJIa HAKOJIOTh, BO3MOXHO, Jajibllie APYT OT Apyra aBe OyIaBKH Tak, 4YTOObI
npsiMasi IPOXO/ISIIasl Yepe3 HUX, He ObUTa MEPIICHINKYIISIPHA OJTHOM M3 MapajuIeIbHBIX TPaHeH Tu1a-
CTHHKH.
2. TpeTbto OynaBKy pacroyIOKUTh 110 TPAHU C IPYTOM CTOPOHBI CTEKJIA M BKOJIOTH €€ TaK, YTOOBI, CMOT-
ps BIOJB BCeX OYIaBOK uepe3 CTEKIIO, BUJIETh UX PACIIONOKEHHBIMU Ha OJTHOU MPSIMOH.
3. Ctexio, OynaBKu CHATh. MecTa HaKOJIOB OTMETUTh Toukamu 1,2,3. Uepes Touku 1u 2, 2 u 3 npoBectu
MpsIMBbIE 10 TIEpeceUYeHHsI ¢ KOHTypaMu cTekiia. Yepes TouKy 2 MpOBECTH MEePHEHAUKYISIp K rpanuiie AB
Cpell BO3AYyX-CTEKJIO.
4. OTMETUTH YTOJ MageHus U YTOJI MPEIOMIICHHUS, TPAHCIIOPTUPOM U3MEPHUThH 3T YTIIbI U M0 Ta0IHIIe
3HAYEHUS CHHYCOB OIPEJICINTh CHHYCH H3MEPHUTEIBHBIX YTIIOB.

Ne | Vron manenusi| Yron Koadpdumnment| Cpemnnee | AbGcomroTHas Cpennee 313l OTHOCH-
CBETOBOT'O JIy4{ MpPEIOMIICHHU| MPEJIOMIICHHS | 3HAYCHHE| MOTPEIIHOC yeHHe abco- | TesibHadA MO
OIIBI- An = |ncp — n|| MOTHO# MO- | rpemHoOCTh
E,pao &', epao. n Hep TPEUTHOCTH
Ta §=—21009
& ncp ﬂ"—'P

5. OnbIT NOBTOPUTH 2-3 pasa, MEHsSI KaXIbli pa3 yroi €
6. Beruuciants kK03 GUIMEHT MpeTOMIICHHS, HAUTH CpeHee 3HaYeHUe €ro.

7. OnpenenuTh NOrPEIHOCTh U3MEPEHUSI METOIOM CPEHETO apu(hMETHUECKOTO.
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8. Pe3ynbraTel n3MepeHusi, BRIYUCICHUS 3alUcaTh B TaOIUILy.

4

el s s e o 0 > > > > g p

N

Pucynok 1

KoHTpoJibHbIE BONPOCHI:

1. B 4eM CyIIHOCTD SIBJICHHS IIPEJIOMIICHUS CBETa, M KAKOBA MPUYKHA 3TOTO SBJICHUS?

2. B xakux ciy4asx CBET Ha IpaHUIle pa3jeia ABYX IMPO3PAYHBIX CPE HE MPETOMIISETCs?

3. Urto Ha3bIiBaeTCs KOAPHUIIUEHTOM MPETOMIICHHUS U B UeM pa3inyue aOCOMOTHOTO M OTHOCUTEIHHOTO
kod(purmenTta mperoMmiacHus?

4. HOKa)KI/ITC, YTO I10Ka3aTrcJib HpeJ'IOMJ'IeHI/IH BTOpOI>'I Cpe,[[BI OTHOCHUTCIIBHO HepBOI\/’I
Mo
np1="_  TJ€ N1 U N2 COOTBETCTBEHHO aOCONIIOTHBIE MIOKAa3aTeNIM IEPBOM U BTOPOM paccMaTpUBAEMBIX
1
cpen.
S.HOKa)KI/ITC Ha qepTence X0 nyqa N3 CTCKJIa U BOAHLI.
6. UTo MOKHO cKa3aTh O JJTMHE W 9YaCTOTE CBETOBOTO JIy4ya MPH MEPEXOE €ro U3 BO3/lyXa B aiMas?

HUncmpyxkyuonnas xapma k aabopamopHoti pabome Ne 9

ONPEJEJIEHUE JJUHBI CBETOBOM BOJIHBI C IOMOIIBIO JU®PAKIIMOHHON
PEHIETKA
Henawb: HayunTthbes onpeaensTs AJIMHY CBETOBOM BOJIHBI C TOMOIIBIO TU(PAKIIMOHHON PEHIETKY.

Cmyoenm 0ondiceH 3Hamy:

— BOJIHOBYIO IIPUPOJIY CBETA;

— npuHIUN [1oirenca, GU3NYecKyro CyIHOCTh SABJICHUN nHTepdepeHnn, Tudpakin CBETa;
- neiicTBue MUPaAKIUOHHON PEHIETKY;

Cmyodenm 0ondcen ymems.

— (OpMyYIUPOBATH MOHSITHS KOT€PEHTHOCTH M MOHOXPOMAaTUYHOCTH;

— pellaTh 3a/1a4u Ha ONPEJIETICHUE 3aBUCUMOCTH MEXK]1y JJIMHON BOJIHBI M YACThI 3JIEKTPOMArHUTHBIX
KoJieOaHW; Ha OTpe/IelICHUE JTMHBI CBETOBOM BOJIHBI.
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Teopusi: [TapannenpHbINA My40K CBETA, TPOX0as yepe3 AUPPAKIHMOHHYIO PEIIETKY, BCISACTBUC T1-
(bpakiuu 3a penieTKou, pacpoCcTpaHsIeTcs M0 BCEBO3MOKHBIM HaIlpaBiIeHUSIM U nHTepdepupyet. Ha
JKpaHe, YCTAaHOBJICHHOM Ha IyTH UHTEePGEPUPYIOIIEro CBETa, MOXKHO Ha0II01aTh HHTEP()EePEHIIMOHHYIO
KapTUuHy. MaKCI/IMYM CBCTa Ha6n10)1aeT051 B TOYKax 3KpaHa, JJIs1 KOTOPBIX BBITOJHAOTCA YCJIOBHA

A= nAi @)

Puc.1

4] SEDEAH

I'me ﬂ - Pa3HOCTb XOJa BOJIH: 1"1. -AJIMHa CBETOBOM BOJHEIL: T1 -HOMCP MaKCHUMYyMa. L[eHTpaHBHLIﬁ Mak-

CHMYM Ha3bIBalOT HyneBbM: 1 Hero A= 0
CneBa u cripaBa OT HETO PacIoyIaratoTCsl MAKCUMYMBI BBICIIUX ITOPSIIKOB.
VYcnoBus BO3HUKHOBEHUS MakcuMmyMa (1) MOXKHO 3anucaTh MHaue:

nAd = dsing
3nech d - nepuot Au(ppaKOHHON PEIIeTKH;
@ - yroi, moa KOTOPHIM BHJICH CBETOBON MakCUMYM (yroi 7 — yron nudpakiiun), T.K. yIJIbl A1-

(paxmmu, KaK MpaBuiIo, Mabl. TO UIT HUX MOYKHO TPUHSTE & i'ﬂ.q) — tg Q;a L g@=alb

(puc.1)
IMo3Tomy niA = dﬂ,/b 2

B nannoii padote popmyny (2) HCHOIAB3YIOT AJIsl BEIYMUCIEHUS JUIMHBI CBETOBOM BOJIHBI.
Amnanuz popmysl (1) mokasbIBeT, 4TO MOJIOKEHHE CBETOBBIX MAKCUMYMOB 3aBUCHUT OT JUIMHBI BOJIHBI
MOHOXPOMAaTHYECKOI'O CBETA: YeM OO0JIbIlIe JJIMHA BOJIHBI, TEM JaJIbIIe MAKCUMYM OT HYJIEBOTO.

Benblit cBeT no cocTaBy — cinoxkHbIN. HyneBoit MakcuMmyMm i Hero-0ernas mojoca, 8 MaKCUMYMBbI
JPYTUX TOPSAKOB MPEACTABIAIOT HAOOP CEMU LIBETHBIX MOJIOC, COBOKYITHOCTh KOTOPBIX Ha3bIBAIOT
ciektpoM. CoOcTBeHHO 1; 2; ... mopsaka (puc.Ne2). [Tonyunts audpakiimOHHBIN CIEKTP MOKHO, UC-
MOJIK3Ys IPUOOP JIJIst OTpeIeTIeHUs] CBETOBOM BOJIHBL. [Iprbop coctouT u3 6pycka 1 co mkanoi. Bunzy
OpycKa yKpeIuleH cTepkeHb 2. Ero BCTaBIsIOT B OTBEpCTHE MOJCTABKH OT MOJIBEMHOTO cToNUKa. bpy-
COK 3aKpEIUIAIOT MO/ pa3HbIMU yTJIaMH ¢ TOMOIIbI0 BUHTA.3. Baoabs Opycka B OOKOBBIX Ma3ax €ro Mo-
JKET MePEMEILATHCS TIOJI3YHOK 4 C 9Kpa- HOM 5.

puc.2.

HEEEEN 0 HEREREN
A | G IKAOH

g-n

augpaknMoHHas penérka

K koHIy Opycka npukperieHa paMka 6, B KOTOPYIO BCTaBJsieM TU(DPAKIIMOHHYIO PEIIETKY.
Odbopynosanue. 1. [Ipubop st onipeaesnennst cBeToBoi BosHbL. 2. [ToxcraBka aist mpubopa. 3. [{u-
(dbpakuronHas pemietka. 4. Jlammna ¢ mpsiMoii HUThIO HaKaJla B TATPOHE CO IITHYPOM M BHJIKOM (00TIIast
JUTSL BCEX YYallluxcs).

19



IIpaBuiia oxpaHbl TPyJAa NPH BHINOJHEHUH MPAKTHYECKON PadoOThI:

1. By,Z[BTe BHUMATCJIbHBI U JUCHUIINIMHUPOBAHHBI, TOYHO BBIIIOJIHSINTE YKa3aHus npenoaaBaTelid.

2. He nmpucrymnaiTe K BBITIOJIHEHUIO padOThI 0€3 pa3pelieHus IpenoaBaTers.

3. PasmemaiiTe nmpubopsl, MaTepraibl, 000PYJOBaHKE Ha CBOEM pabodyeM MeCTe TaKUM 00pa3oM, YTOOBI
UCKJTFOUUTh UX MMAJICHUE WU ONPOKUIBIBAHHE.

IMopsinok BbINOJIHEHHUSI PA0OTHI:

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

2. CMoTps uepe3 JUPPaKLUOHHYIO PELIETKY, HAIPaBUTh IPUOOpP Ha JIaMITy TakK. 4TOOBI 4epe3 OKHO JK-
pana npubopa OblIa BUIHA HUTH JIAMIIBI.

3. Dkpan mpubopa yCTaHOBUTH Ha BO3MOKHO OOJIbllIEe PacCTOSIHUE OT AU(PAKIIMOHHOMN pEeIIeTKU U 110~
JYYUTh Ha HEM YETKOE N300pakeHue CIIEKTPOB 1 U 2 MOPSIIKOB

4. 3MepuTh 1O 1IKajge Opycka yCTaHOBKH PAacCTOSIHUE « 6» OT 3KpaHa npuodopa 10 1uppaKkiHOHHOMI
PELIETKHU.

5. Onpenenuts paccTosiHue oT HyaeBoro aeneHus (0) mKaabl 3KpaHa 10 ceperHbl (PHOIeTOBOH M0JI0-
ChI KaK CJIEBa «@» TaK CIIpaBa «a» JJIs CIEKTPOB | mopsijika ¥ BBIUUCIUTH cpenHee 3HaueHue (Puc.3)

6. OnbIT NOBTOPUTH CO CIIEKTPOM 2 MOPSAKA.

7.Takue e U3MEPEHUS BBIITOJHUTD U ISl KPACHBIX MOJIOC JU(PPAKIIMOHHOTO CIEKTPA.

8. Beruncauts no ¢opmyse (2) 1auHy BOJIHBI (PUOJIIETOBOIO CBETA CIIEKTPOB | U 2 MOPSAAKOB, AJIHHY
BOJIHBI KPaCHOT'O cBeTa 1 ¥ 2 NOpsAIKOB .

9.Pe3ynbpTaThl U3MEpPEHUS U BBIYMCIICHUS 3alucaTh B TaOIMILY.

Huempyxyuonnas kapma x aabopamopnoiu pabome Ne 10

Tema: HaOroaeHue ClieKTPOB HCIYCKAHMUS U MOIJIOLIEHH S

Henpb: N3yunTs XapakTEpUCTUKN PA3IIUYHBIX BUIOB CIIEKTPOB.
Cmyoenm 0onxceH 3Hamb:
— IPOMCXO0’KJIEHUE CIIEKTPOB UCITYCKAaHUS U MOTJIOLICHMUS,
— YCTPOMCTBO U MPUHIMNII JEHCTBHS CIIEKTPOCKOIIA.
Cmyoenm Oondicen ymems:
— aHAJIM3UPOBATh Pa3JIMYHbIE BUJIbI CIIEKTPOB,;
Teopusi: Ecnu u3nydyeHrne NCTOYHHUKA CBETA HAIIPAaBUTh HA CTEKJITHHYIO IPU3MY, Ha ITyTU IPOLIEIIINX
yepes MpU3My Jydyell MOCTaBUTh IKPaH, TO Ha DKpaHe MOKHO HAa0I0JaTh HA0Op IIBETHBIX MOJIOC -
CIIEKTD.
CriekTpoM Ha3bIBaeTCs paclipe/ie]IeHHe CBETOBOM SHEPTUH MO JJIMHAM BOJIH (YacToTaM).
CyIIecTBYIOT CIIEKTPBI HCITYCKaHUS U CIIEKTPBI NoriouieHusa. CneKTpbl HCIyCKaHUs ObIBAalOT: HEMpe-
PBIBHBIE, TUHEIYAThIE, OJI0CATHIE.

[Tpuunna HabII0AaEMOTO SBJICHUS COCTOUT B TOM, YTO M3JIyUY€HHE PA3IMYHBIX YaCTOT UMEIOT O/IMHA-
KOBYIO CKOPOCTh B BaKyyMe: a B JIpyro cpejie /HanpuMep B CTeKJIe/ UX CKOPOCTh HEOJMHAKOBA U 3aBU-
CHT OT 4acTOThl Kosiebanuii. Tak, kak Kod3(pPUIUEHT MPEeTOMICHHS

n(n=c/T)

3aBHCHUT OT CKOPOCTH PACIPOCTPaHEHMsI CBETOBBIX BOJIH, TO JIyYH YacTOT IPEIOMIISIOTCS II0- Pa3HOMY.
HabntoaTe ciekTp MOKHO C IIOMOIIBIO CIIEKTPOCKOIIA IPSIMOTO 3pEHUSI.

[Tpubop coctout u3 TpyOsI 1, CI0XKHOM MpU3MBI 2, coOMparoleit INH3bI 3, 3aKperyIeHHOW BUHTOM 4,
MOCTOSSHHOM IIeNH 5, OKYJsIp 6.

B paGore ucnonb3ytoT npudop A 3aKUTaHUs CIIEKTPAIBHBIX TPyOOK. OH COCTOHUT U3 KopItyca , KO-
KyXa M OTIEeJBbHOM IIaHKy . [1naHka uMeeT 1iesnb A7 HaOJIloIeHHsI CIEKTPOB CBETAIIMUXCS ra30B € M0-
MOIIIbIO criekTpockona. [Ipubop paboTaeT OT HCTOYHMKA MOCTOSIHHOTO TOKa ¢ Hanpspkenuem §-10 B.
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Oo6opynoBanue: CIieKTPOCKOII MPSMOTO 3peHUsI / Wi ABYXTPYOHBIN criekTpockon/ 2. O0mue cBeaeHus
IS BCEX DIIEKTpUYecKast JaMIIOUKa, peocTaT, KI04, UCTOYHUK JIEKTPHUUECKON SHEPIUH, acOeCTOBbIE
(bUTHIIN Ha JKEJIe3HOHM MPOBOJIOKE, ITATUB JIJIS 3aKPETICHUsT QUTHIICH, JTIOMUHECIICHTHAS JIaMTIa, CIICK-
tpanbHbie TpyOku /[I3CT/. pacTBOpPHI BeliecTB /MeIHOTO Kynopoca, pactBopa KaCl -mapranieBo-
KHCJIOTO Kauusi / IIBeTHBIE cTekia.3 [[BeTHbIe kKapaHaamy.

IIpaBuiia oxpaHbl TPy/aa NPH BbINOJHEHUH NPAKTHYECKOH PadoThI:

1. BYI[BTG BHUMATCJIbHBI U JUCHUIIMHUPOBAHHBI, TOYHO BBIIIOJIHSINTE YKa3aHus npernoaaBaTeiis.
2. He npuctymnaiite K BHIIOJTHEHHIO PabOTHI O€3 pa3perieH st MPernoaBaTels.
3. Pasmemaiite npubopel, MaTepralibl, 000pyJA0BaHHE HA CBOEM pabodeM MECTe TaKMM 00pa3oM, 4TOObI

UCKJIIOYUTh UX MaJICHUE WIN ONPOKU/IBIBAHHUE.
4. HampspkeHue Ha 3JEKTPOJIaX CHEKTpainbHOM TpyOku 1,5 kB, moatomy npu pabote ¢ mpubopom st
3aKUTaHUs CIIEKTPATIbHBIX TPYOOK clielyeT coOJ0JaTh IIpaBUia 31eKTpoOe30MacHOCTH.

Ilopsinok BbINOJIHEHHS PadOThHI:

1.Ha neMOHCTpaliluOHHOM CTOJIE YCTAHOBUTD AJIEKTPUUYECKYIO JaMIIOUKY, IPUCOEIUHUTD €€ K UICTOUHU-
KY 2JIEKTPUYECKON IHEPTUH uepe3 peoctar u Kirod. Llens 3aMkHyTh. 2. OKymsip CrieKTpocKoma mpuoIn-
3UTh K rinasy. llenb criekTpockorna HanpaBUTh HA HAKAJIEHHYIO HUTh 3JIEKTPUUYECKOM JaMnouku. Pes-
KOCTh M300pakeHHUs CIIEKTpa OTPEryIUpOBaTh NepeIBUKEHUEM JIMH3HI 3a TOJIOBKY BuHTaA 4. 3. Pac-
CMOTPETb CIIEKTP IPU MOJIHOM HaKaJle HUTH JIaMIIbl, HAlTH B HEM BCe CIEKTpajibHbIe 11BeTa. 4. Llenb
Pa30MKHYTb, 3apUCOBAThH CIIEKTP, COXPAHUB MOCIIEI0BATEIBHOCTh PACIIONOKEHUSI OCHOBHBIX I[BETOB
crekrpa.S. [Ipubau3uth OKyJsp CIEKTPOCKOIA K IJ1a3y U PACCMOTPETh CIEKTP THEBHOTO CBETA. 6.
CpaBHuTh panee HabIIOJaeMbIi CIIEKTP CO CIIEKTPOM JTHEBHOTO CBETA U C/IEJIaTh BHIBOJ.7. 3aMKHYTh
uens. [Ipopomkare HaOMIOEHNUE CIIEKTPa HAKAJIEHHOTO METaJula, yMeHblas Hakail HUTu. ClneauTs 3a
YMEHBILIEHUEM SIPKOCTH CIIEKTPA U IIOCTENIEHHBIM HCYE3HOBEHUEM €I0 COCTABHBIX LIBETOB. 8. BbIBOX 0
pe3ynbTaTax HaOJI0/IeHus 3alucaTh B OTYETE K padboTe.

2. Ha0/roneHne TUHeHYATHIX CIIEKTPOB

1. 3axeub ciupTOBKY. HarpaBuTh 1mienb CIEKTPOCKOTA Ha TIaMsl CIIMPTOBKH U TOJTYYUTh SIPKUM, YET-
KW criekTp. 2. B minamMs cnupToBKH 1MOOYEpeTHO BBECTH acOecTOBbIC (DUTHIIH, TPOIIUTAHHBIE UCCIIE-
JyeMBIMU PAaCTBOPAMH.

PaccmoTpeTs nostydeHHbI€ CIIEKTPbI; OTMETUTH MOJIOKEHUE [IBETHBIX JIUHUM CHEKTpa I KaXI0Tr0 pac-
TBOpa. 3. CIMpPTOBKY MOTAaCUTh; HAOJI01aeMble JIMHEHYAThIe CIEKTPhI 3apUCcOBaTh. 4. BKIIIOUHUTH J11O-
MUHECLIEHTHYIO JIAMITY B AJIEKTpUUECKYIO ceTh. 5. Illenpb crnekTpockomna HanpaBUTh HA JIaMITy U pac-
CMOTPETH CIUIOIIHON CIEKTp ee JroMuHopopa. OOHApYKUTh HAa (POHE CILIONIHOTO CIIEKTPa HECKOJIBKO
SPKUX JIMHUK TapoB pTYTH ((PUONETOBYIO, 3eNEHYIO, )KENTYI0). 6. JlaMIy BKIIOUHTh, THHEHYATHIN
CHEKTp mapoB pTyTH 3apucosatk. 7. [lonkmounts npudop I13CT k HCTOUHUKY 2TIEKTPUUECKON SHEPTHH
, COOMI01as MOJSAPHOCTH. 8. PacmonokuTh mienb CreKTpocKoIa mapauiebHo ey mpudopa u pac-
CMOTPETH CIIEKTPHI Ta30B; OTMETUTH XapaKTEPHBIE JIJIsi HUX I[BETHBIE JIMHUH, PACTIOJIOKEHHBIE Ha HEKO-
TOPOM PaCCTOSTHUU JPYT OT fpyra. 9. [Ipubop OTKIIOYHTH OT MCTOYHMKA TOKA. CIIEKTPBI 3apUCOBATH,
COXpaHss PacCIoOJIOKEHHUE IIBETHBIX TUHUHN IS KQXKIOT0 Tra3a U OTHOCUTEIILHOE PACCTOSIHUE MEXKTy HU-
MU. 10. CpaBHUTH CHIEKTPHI Fa30B U CAENATH BHIBO/I.

3. Ha0roaeHne cCieKTPoB MOIJIOLICHHS.

1. IIpuOGau3uTh OKYISIp CHEKTPOCKOINA K TJ1a3y U MOJIYYUTh YETKHUI CIIeKTp AHEBHOTO cBeTa. 2. [lepen
IIEJIbIO CTIEKTPOCKOIA T00YEPETHO MOMECTHTD B CTEKJITHHOM COCY/I€ paCTBOPHI HCCIIETyEMBIX BEILIECTB
U IIBETHBIE CTeKJIa. 3. PaccMOTpeTh MOTy4YeHHbIE CIIEKTPhI; HAUTH JIMHUU MOTJIOUIEHUS; OOpaTUTh BHU-
MaHHE Ha KOJMYECTBO JIMHUI U MECTO UX PACIIOJIOKEHUS B KaKIOM KOHKpeTHOM ciydae. 4. HaGumto-
JlaeMble CIIEKTPBHI.

KoHTpoJsibHbBIE BONIPOCHI:

1.KakoBa mpu4rHa pacroyioxkeHus 0eI0ro cBeTa Mpu3Moi?
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2. Kak 00BsICHUTH TPOUCXOXKICHNUE JTUHEHYIATHIX CIIEKTPOB?

3. B yem paznuune qudpakIMOHHOTO ¥ TUCTIEPCUOHHOTO CrieKTpa?

4. [ToueMy npu yMEHBIICHUH HAMIPSKEHUS «CBETOBAs OT/1a4yay JIaMIl HaKaJlMBaHUsl YMEHBILAETCS, U ce-
YeHHE MMPUOOPETaeT KPaCHBIH OTTEHOK?

5. Byzner nu u3MeHsThCS YacToTa, IJIMHA BOJIH, LIBET IIPH MEPEX0/I€ 3€JIEHOr0 CBETa U3 BO3/lyXa B BOAY?
6. [IpuBenuTe MpuMeEpHI MPAKTUUECKOTO UCIIOJIb30BaHUS CIIEKTPOB.

TpeboBanus kK 0GpOpPMIIECHHIO OTYETA.

OTuet nomkeH ObITh OQOpMIIEH Ha OyMa)KHOM HOCHUTEJIE U UMETh CIIEAYIOUIYIO CTPYKTYPY:

ens mabopaTopHoil pabOTHI.
3ajanue Ha T1abopaTOpHYI0 padoTy.

Otuér k pabore.

M W o

BrIBo/IBI IO TIpO/IETaHHOM padoTe.

OueHKA BLIMOJHEHHON PA00THI.

OrieHKa BBIMOJIHEHHON 1a00paTOpHON pabOThl TPOBOIUTCS O CIEAYIOLUIUM KPUTEPHUSIM:
1. IlpaBuIbHOCTD BBINOIHEHHS pabOTHl U 0OPOPMIICHUS OTYETA.

2. ITomHOTAa 1 0OOCHOBAHHOCTD PE3YJIHTATOB BBHIMOJHEHHON paOOTHI B BUJI€ BHIBOJIOB.

3. TBopueckuil MOAX0A K BBIITOJIHEHUIO PaOOTHI.

4. 3nanue Teopuu J1a00paTOPHOI pabOTHI.
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Tumynonoli 1ucm

I'OCYJAPCTBEHHOE ABTOHOMHOE [NPO®ECCHUOHAJIBHOE
OBPA30OBATEJIBHOE YUYPEXJIEHUE
«OPEHBYPI'CKUI ATPAPHBIN KOJIIEK»

Otuer no 1a60OpaTopHBIM paboTam
no gucuuruinae «Puznkay

KomuuecTBo padot 10

BBIIIOJIHWII CTYIEHT
TPYIIIBI

(D.11.0.)
HpOBepI/IH npenoaaBaTeiib:

(®.1.0.)
Orenka

c.lTonroponnss IlokpoBka

20 I.
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Jlabopamopnas paboma Ne

DamMuIus, THUIHAJIBI 00y4aromerocst

I'pynna

I[aTa BbIIIOJTHCHUSA paGOTLI

Tema:

Henn:

O6opynoBanmue:

OT1uéT Kk padore:

3amanme 1. .....

3amanme 2. ....

BwiBoj no pabore: ....

Onenka npemnoaaBarejist

IHoanuces npenogasarest
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