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ITosicHuTebHAA 3amHCKa

JlaGopatopHble pabOTBHl CIyXaT CBS3YIOIIMM 3BEHOM MEXIy Teopueil M npakThkoil. OHU
HEOOXOIUMBI JUISI 3aKpEIUICHHUs] TEOPETUYECKHX 3HAHMU, IOJNYYEHHBIX Ha YpPOKAaX TEOPETHUYECKOIO
o0y4yeHusl, a TaK K€ Ui MOJy4YeHHUs MpakTudeckux 3HaHui. I[lpakTuueckue 3ajaHus BBINOJIHAIOTCS
CTYZIEHTaMH CaMOCTOATENIbHO, C IPUMEHEHUEM 3HAHUM U YMEHUH, ITOJIyY€HHBIX Ha ypOKax, a TaK ke ¢
UCIIOJIb30BaHMEM HEOOXOIMMBIX TIOSICHEHUH, MOJyYeHHBIX OT IpernojaBareis IpH BBINOJHEHUU
NpakTUYecKoro 3amanus. IIpoBeneHnio abopaTopHBIX padOT TMPEALIeCTBYET NpeABapUTEIbHAsS
MOJrOTOBKA, KOTOPYIK JOJDKEH TOJIY4YMTh KaXkAbld CTyaeHT. CHHCOK JHUTepaTypbl U BOIPOCHI,
HEOOXOIUMbIE JJI IOArOTOBKM, OOy4aroIIMHCS  MOJydaeT Mepel 3aHATHEM M3 METOIMYECKHX
PEKOMEHIALNI K TPAKTUUECKOMY 3aHATUIO.

[TpakTuueckue 3a7anus JOJDKHBI ObITh pa3paboTaHbl B COOTBETCTBUH € y4eOHOI mporpammoil. B
3aBUCHUMOCTU OT COJIEpP’KaHHS OHHU MOTYT BBIMOJHATHCS OOYy4JarOUIMMMCS HHAMBUAYAJIbHO WIIU
(bpOoHTAIILHO.

3a4yéT Mo Kaxaoil abopaTopHOi paboTe OOYydYaIOUIMICS MOIy4aeT IOociie e€ BBIIOJIHEHHS U
NPEAOCTABICHHS OTYETa B IIEYaTHOM HJIM MMUCbMEHHOM BHJE. B OTUeTe MOIKHBI OBITH OTPasKEeHBI
MOJTyYEHHbIE 3HAHUSI U YMEHUS B XOJIE BBIIOJIHEHUS J1a00OpaTOPHOM paboThI, a TAKXKE OTBETHI Ha
BOIIPOCHI ITPETIOAABATEIIS, €CIIM TAKOBbIE BOZHUKHYT IIPU IIPOBEPKE BBIIIOJIHEHHOTO 3aJaHUS.

Brinonnenue naboparopHbix paboT mpeaycMarpuBaeT pOpMUPOBAHHE YMEHHUH U HABBIKOB I10

M3y4aeMOW JTUCLHUIIIINHE.
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Hnucmpyrkyuonnas kapma k iabopamopuou pabome Ne [

W3YYEHWE JIBUKEHUS TEJIA IO OKPYKHOCTH IO AEMCTBUEM CHJI
YIIPYT'OCTU U TSIKECTHU

[{enb paboTBI: OTpeesieHue IEHTPOCTPEMHUTEIHHOTO YCKOPEHUS MaprKa IPU €r0 PaBHOMEPHOM
JIBUKCHHUHU T10 OKPYKHOCTH.

Cmyodenm Oondicer 3Hamv:

- TIOHSTUE TICHTPOCTPEMUTEIBHOTO YCKOPEHHUS;

— ®opmynupoBKy BTOporo 3akona HerotoHa

Cmyoenm Oondicen ymemn:

— PackiiafipIBaTh CHITBI HA HX COCTABIISIONINE;

- DKCHEPUMEHTATBHO OMPEAETISATh EPUOJT OOpaIeHUS Tella IO OKPYKHOCTH;

CpaBHHBaTh IEHTPOCTPEMHTEIBHOE YCKOPEHHUE MAPUKa, H3MEPEHHOE PA3IMYHBIMH CITOCOOaMHU.

TeopeTrnueckas 4acTh pabOTHI.

DKCHEepUMEHTHI POBOJIATCS ¢ KOHUYECKUM MasiTHUKOM. HeGompoi
IapUK JIBUKETCA MO OKpYKHOCTH paauyca R. [Tpu atom Huth AB, K
KOTOPOM MPUKPEIUIEH IIAPUK, OMUCHIBAET OBEPXHOCTh MPSIMOTO

KPYyroBoro kKonyca. Ha miapuk JeiCTBYIOT JBE CHIIBI: CHJIa TsokecT Y9

v HaTsokenne Hutn F' (puc. a). OHu co31a10T 1IEHTPOCTPEMUTENBHOE

ycKopeHue “v | HApaBICHHOE IO PAIAUYCY K IIEHTPY OKPYKHOCTH.

MOIIYJ'IB YCKOPCHHA MOXHO OIMPEACTIUTh KUHEMATUYCCKU. On PpaBCH:

47°R

T2

a, =w’R=

st onpenienienust yCKOpeHUsl HaZlo U3MEPUTDH PaJNyC OKPYKHOCTH U NEpHOA oOpallleHus apuka
10 OKPY’>KHOCTH.
LlenTpocTpemMuTenbHOE (HOPMAIBHOE) YCKOPEHHE MOKHO OIPENIEIUTh TaK)Ke, UCIIONb3Ys 3aKOHbI

JMHAMHKH.
CornacHo BTopoMy 3akoHy Hetotona ™Ma=m9 +F  Pasnoxum cuny F - Ha cocrapmnsromue Fy
u £ , HAIIPABJICHHBIE 110 PAAUYCY K LICHTPY OKPYKHOCTHU U I10 BEPTUKAIU BBEPX.

Torga Bropoii 3akoH HbroTOHa 3anuiiercs CleayronuM o0pa3om:

ma =mg + F, + F,
HarpaBneHne koopAMHATHBIX Oceil BEIOEpEM TakK, Kak IIOKa3aHO Ha
pucynke 6. B npoekuusax Ha ock Oy ypaBHEHHE JABHKCHHS IapHKa

npumert Bu: 0 = F» — mg. Orcrona F> = mg: cocrapistomas F,

YPaBHOBEIIMBACT CUITY TsukecTH 9 | NeliCTBYIONIYIO Ha IapHK.

3anuuiem BTopoil 3akoH HeloToHa B poeknusix Ha ocb O1X: ma, = Fi.

X 227007 0, F,
a, =—
Orcrona m
Monyns coctaBisitonieii Fi MOXHO onpeenuTs pa3IuyHbIMU crioco0amMu. Bo-niepBhIX, 3TO MOKHO




caenars u3 nmoaoous tpeyronbHUKoB OAB 1 FBF;:

F _mg
R h

F = mgR a = ﬂ
Orcrona h y h

Bo-BTOpBIX, MOy b COCTABIISIIONICH Fi MOKHO HEMMOCPEICTBEHHO U3MEPUTH TUHAMOMETPOM. JlJis
3TOTO OTTATMBAEM I'OPU30HTAIBHO PACIIOIOKEHHBIM INHAMOMETPOM IIAPUK HA PACCTOSHUE, PABHOE
paauycy R okpyxHocTH (puc. B), U onpejessieM noka3anue ruHamomMerpa. [Ipu atom cuna

YIPYTOCTH MPYKHHBI yPaBHOBEIIMBACT COCTABIISIOIILYIO Fy

. !!l ConocTaBuM BCE TP BBIPAKEHUS JUIS An:

_47°R gR F,
n T2 n h n m

U yOeuMcsi, YTO OHU OJIM3KH MeX1y co00il.

B a10it paboTe ¢ HanOobIIEH TIATETEHOCTHIO CIIETYET U3MEPSITh
BpeMs. J{J1s 3TOro Mosie3HO OTCYUTHIBATH BOZMOXKHO OOJIBIIIEE YHCIIO
000pOTOB MasiTHUKA, YMEHbILIAasi TEM CAMbIM OTHOCUTENIbHYIO
HOTPEIIHOCTb.

B3BemmBare mapuk ¢ TOYHOCTBIO, KOTOPYIO MOTYT J1aTh JJAOOPaTOpHBIE BECHI, HET HEOOXOIUMOCTH.
BrionHe n0cTaTOYHO B3BEWMINBATh C TOYHOCTBHIO 10 1 T. BBICOTY KOHYyCa M paanyC OKpYKHOCTH
JIOCTAaTOYHO MU3MEPUTH C TOYHOCTHIO 10 1 cM. [Ipu Takoi TOYHOCTH M3MEPEHUN OTHOCUTEIIBHBIE MO-
IPEIIHOCTH BEJIMYMH OYIyT OIHOTO MOPSIKA.

O6opynoBaHue: MTATUB ¢ My()TOM U JaNKoi, JeHTa U3MepUTeNIbHAs, TUPKYIIb, JUHAMOMETP
na0opaToOpHBI, BECHI C pa3HOBECAMU, IAPUK HA HUTH, KyCOUEK MPOOKH C OTBEPCTHEM, JIUCT
Oymaru, JTuHelKa.

VYkazanus k pabore.

1. OnpenensieMm Maccy mapuka Ha Becax ¢ TOYHOCTBIO 710 1 T.

2. Hutb npozieBaeM CKBO3b OTBEPCTHE U 3a)KMMaeM MPOOKY B JIaIlKe ILTaTUBA (PHC. B).

3. BeruepunBaeM Ha Jiucte OyMaru oKpyXHOCTb, paauyc KoTopoii okomno 20 cM. M3mepsiem paauyc ¢
TOYHOCTHIO 110 1 cMm.

4. lllTaTB ¢ MasITHUKOM pacrojiaraeM Tak, 4ToObl MPOJOKEHUE IIHYpa MIPOXOIUIO Yepe3 UEHTP
OKPY>KHOCTH.

5. B3sB HUTH ManblaMu y TOUKH MOJBECA, BpalllaéM MasTHUK TaK, YTOOBI IIAPUK OMHCHIBA
OKPYXHOCTb, PaBHYIO Ha4epUeHHOI Ha Oymare.

6. OTcunThIBaeM BpeMs, 3a KOTOPOE MasiTHUK coBepuiaeT k npumepy, N = 50 000poToB.

7. OnpenernseM BbICOTY KOHMUECKOr0 MasiTHUKA. J{71s1 3TOro nu3MepsieM pacCcTOSHUE TI0 BEPTUKAIIN OT
LEHTpa HIapuK; 10 TOUYKU MOJIBECA.

8. Haxomum Mozyiib HEHTPOCTPEMUTEIBHOTO YCKOPEHHE 110 (hopMynam:

47°R gR
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9. OTTaruBaem TOPU30HTAJIBHO PACIIOJIOXCHHBIM JUHAMOMETPOM IIAPUK HA PACCTOAHHUEC, PABHOC

8}

panuycy OKpyKHOCTH, M U3MEpPsEeM MOAYJb COCTABIIAIOLIECH F\ 3arem orumcnsiem YCKOpEHHE 110
Fl
a,=—
dbopmyie m
10. Pe3ynpTaThl M3MEepeHU 3aHOCHUM B TaOJIHUILY:
Howmep R N At | T= h A7*R _9gR _F
m a. = an - an _
OIbITa AN nTooT2 h m




CCpaBHI/IBaﬂ MOJIYYCHHBIC TPU 3HAUCHUA MOAYJISL HEHTPOCTPEMHUTCIIBHOTO YCKOPCHUA, y6e>1<z[aeMc;1,

YTO OHU IPUMEPHO OJIMHAKOBBI.
Hncmpykyuonnas kapma k rabopamoproti pabome Ne 2

Tema: IIpoBepka 3axona boing-Mapuorra

Henapb: U3yunTts 3aBUCUMOCTD JaBiieHus: 0T 00bEMa MPU MOCTOSAHHOM TeMIieparype.

Cmyoenm 0ondiceH 3Hamy:

— NOHATHE UACAITBHOIO ra3a, JaBJIeHUs Ia3a, TEMIEPATyphI;

— ypaBHeHHe Menzeneesa — KnaneiipoHna;

- Ta30BbIE 3aKOHBI

Cmyoenm Oondicen ymemn.:

— CTPOMTb U YUTATh IpaduKu u3omnpoueccon B koopauHarax pV, VT, pT;

— pelarth 3aJ1auu C MCIIOJIb30BaHUEM ypaBHeHUs Meneneesa — KnanelipoHa;

— IIepeBOINTH 3HAUEHUs TeMIepaTypbl U3 mkaisl Llenscus B mxkany KenpBruHa u 0o6partHo.
Teopus: 3axon boins-MapuorTa 17151 ©30TEpPMHUUYECKOTO ITPOLIECCa, T.€. IPOLECcCca, IPOTEKAIOIIETO IPH
noctosiHHOU Temneparype (T1=T>) sBiseTcs YaCTHBIM clTydyaeM 0ObEJMHEHHOTO Ta30BOT0 3aKOHA!

PiVy=PoVy ypy P1/P2= V2 /Vy

MOXHO CKa3aTh, YTO JaBJIEHHE JAHHOM Macchl ra3bl IPH MMOCTOSIHHOM TeMIIepaType U3MEHseTCs 00paTHO
MIPOMOPLIUOHAIIBHO €T0 00BEMY.
OBOPYJOBAHHUE: 1. [IpuGop amst u3yueHus ra30BbIX 3aKOHOB.
2. bapomerp.
3. McnbITyeMblii ra3-Bo3ayx.
IIpaBu/ia oxpaHsbl TPyJaa NPHU BbINOJHEHUH NPAKTHYECKOH padoThI:
1. byabTe BHUMATENbHBI U AUCUUIUIMHUPOBAHHBI, TOUHO BBINIOJHANTE YKa3aHUsS NIPENOAABATEISL.
2. He npucrymnaiite K BHIIOTHEHUIO paObOThl 6€3 pa3pelieHus npenojaBaress.
3. Pa3zmemaiite npubopsl, MaTepHaibl, 000pyI0BaHHE HA CBOEM pabouyeM MecTe TaKUM 00pa3oM, YTOObI
WCKJIIOUUTD UX MaJICHUE WU ONPOKU]IbIBAaHHE
Ilopsinok BeINOJIHEHHsST padOTHI:
1. Onpenenuth LEHy JeNEeHUs HIKAJIbl MaHOMETpA.
2. Cobpatb yCTaHOBKY.
3. OTKpBITh y MaHOMETpA KpaHbl 11 2. Bpamiennem BUHTa yCTaHOBUThH BEPXHIOKO KPBIIIKY IMJIMHIPA
MIPOTUB IIATOTO JICJIEHUS LKAl IPHOOpa, MOCIIe Yero KpaH 2 3aKpbITh.
4.CHATh NOKa3aHUs IPUOOPOB U JAHHBIE 3aIMCATh B TAOJUILY.
5. OnbIT MOBTOPUTH C TOM e Maccoil raza (KpaH 2 He OTKpbIBaTh) 2-3 pa3a, yBelIuuuBas 00beM BO31yXa B
cuib(oHe.
6.BbruricinuTh 3HaueHue NOCTOSHHOM C 171 KaX10T0 OIbITa, CPABHUTDH PE3YJILTAThI U CEIAaTh BHIBOLL.
7. Onpenenuts cpegHee 3HaueHue MocTosHHON C 1 HallTH OTHOCUTEIIBbHYIO MOIPEIIHOCTh METOAOM
cpeaHero apupMeTHIECKOro.

No [Toxazanue | [lokazanme | JlaBmenue O6vem | [Toctossn | Cpennee OTHOCUTENB-
ombiTa | OapoMeTpa | MaHOMETpa | BO3[dyXa B BO3My- | Has 3HaYCeHUE Hast
Po, TTa AP T1a cub(oHe xa MMOCTOSTHHO | ITOTPEITHOCTh
_ VvV, M PV=C 5 5 ACep 100%
p=(Po T 4P), Cep, ITa'm® | e
[Ta'm’
Ila

KOHTpOJIbeIe BOIIPOCHI:



1. TIpu xakoM yciioBUM clipaBeiuB 3akoH boitisi-Mapuorra?

2. OOBSACHUTD 3aKOH JJIs1 K30TEPMUUYECKOT0 IIPOLIECCa, MOIb3YICh MOJEKYISIPHO-KUHETHYECKOU TEOpHEi.
3. 111 130TepMHUYECKOro mpoiiecca nocTpouTh rpaduk 3aBUCUMOCTU P 0T V, B3sIB 32 HCXOHOE /1aBleHUE
1 KT BO3yXa MPU HOPMAIBHBIX YCIOBHSIX.

4. ITpou3BOUT 7 ra3 JaBJI€HUE B COCTOSHUM HEBECOMOCTU?

5. MOXHO 1M C IOMOIIBI0 TpHOOpa AJIs JAHHON pabOThI MPOBEPUTH 3aBUCUMOCTH MEXKY MapaMeTpaMu
rasza JJisi '30XOpHOTO ¥ U300apHOT0 MpOoIeccoB?

6. Onpenenutb Maccy 20 1 Bo3ayxa Haxosuierocs rnpu temneparype 273 K nox nasnenuem 30 atm.

Ha3na4yenue u ycrpoiicTBo npudopa (cuibgona)
[Ipubop mpencrasisier co60i MeTaTUTMUECKHI ropUpOBaHHBIA HUIMHIP IEPEMEHHOTO 00beMa
(cumbon) muamerpom 100 MM 1 BBICOTOM B cBOOOAHOM cocTostHUU 100 MM.

K umnusapy npukpervieHsl MeTainueckasi KpbIika U THO, KOTOPOE CIYXKHUT OJHOBPEMEHHO
OCHOBaHWEM Tpudopa.

Ha xppitke nmeercs natpyook. OH npeaHa3HayeH JJisl IPUCOSTUHEHHs TPUOopa ¢ MOMOIIbIO
PE3MHOBOIO LIUIAHTa K IEMOHCTPALIMOHHOMY MaHOMETPY, BAKYYMMETPY U Ul YCTAHOBKHU BHYTPH
cuiib(poHa TepMOIIaphl OT YYBCTBUTEIHHOIO TaJIbBAHOMETPA.

Kpome Toro, Ha KpbIlIKE UMEETCsl ONIOPHAsi BTYJIKA, B KOTOPOM IMOABUKHO 3aKPEIUICH HUKHUM KOHELl
BUHTA.

BuHT BBEpTHIBAaETCS B TPABEPCY, YKPEIUIEHHYIO HA JIBYX HAIPaBISIOLUINX CTEPIKHAX, KOTOPBIE B CBOIO
ouepeib, IPUBUHYEHBI K OCHOBAHUIO ITpHOOpa.

Bpamas BUHT 3a TOJIOBKY, MO’KHO U3MEHUTH BBICOTY cHiib(oHa oT 75 10 155 MM, a BMecTe ¢ TeM U 00beM
IIIMHJPA C JOCTATOUYHOM CTENEeHbI0 TOYHOCTU. PacTsbkeHue cuiib(poHa BBIIIE TOMYCTUMOTO Mpeea
OTPaHUYMBACTCS YIIOPOM OTMIOPHOM BTYIIKK O TpaBepcy. CxkaTue criib(OoHa OrpaHUYMBACTCS JJIMHON BUHTA.

C6oky mpubopa ykpersieHa 1eMOHCTPAIIMOHHAs KA, C TOMOIIBI0 KOTOPOIl MOXKHO U3MEPSTH 00BEM
IWIMHAPa B ycnoBHbIX enuHunax. llkana pazoura Ha 10 geneHuit, paccTosHUE MEXITY COCETHUMHU
NeJIEHusIMHA 15 M.

B ronoBke BUHTa nMeeTCst HEOObIIast pydKa-CTePKEHb JJIs yI00CTBa BpAIlleHUsI BUHTA, KOTJIa BO3HUKAET
HEO0OXOIUMOCTbh B OBICTPOM M3MEHEHHH 00BheMa 3aKJIFOUEHHOTO B IMJIMH/pE Ta3a (aaunadaTHbIN mporecce).

Hncmpykyuonnas kapma k rabopamophoti pabome Ne 3

Tema: OnpenesieHue OTHOCUTEIBLHOM BJIA’KHOCTH BO31yXa ¢ IOMOLIbIO THTPOMeTpPa
U ICUXpoMeTpa.

Hesab: Hayuntscs monb30BaThCsi THTPOMETPOM U TICUXPOMETPOM, YMETh ONPEAETATh ¢ UX HOMOIIBIO
OTHOCHTEIIFHYIO BJIQJKHOCTB BO3IIyXa.
Cmyoenm Oondwcer 3HamMby:
- MOHATHE a0COTIOTHOM U OTHOCUTEILHON BIXKHOCTH BO3/yXa; MOHSATHE TOYKH POCHI,
— (hu3MYECKyYIO CYIIHOCTh MOHATHUMN: (ha3a BEIIECTBA, KPUTUUECKOE COCTOSHUE BEIIECTBA, ra3000pa3Hoe
COCTOSIHUE BEUIECTBA;
— CBOWCTBa BeIleCTBA B JAHHOM arperaTHOM COCTOSIHUM Ha OCHOBE XapakTepa MABIKEHUS MU
B3aUMOJICHCTBUS MOJIEKYJT;
CmyOdenm oondxcen ymems:
— pemiaTh 3aJa4u Ha OIpeeNICHHEe OTHOCHTEIBHOM BIaKHOCTH BO3yXa;
- I10JIb30BATHCSI CIIPABOYHON JIUTEPATYPOil

TEOPUSI. B atmocdepe 3emiu Beera coaeprkarcst BoAsHble napsl. X comepkanue B BO3ayxe
XapakTepu3yeTcsi abCOIIOTHON U OTHOCUTENIBHOM BIIaXKHOCTHIO.

AbcomoTHast BiakHocTh (P) onpenensiercst Maccoil BOASIHOTO apa, cojepskamerocst B 1 Kkyo.Mm.

BO3/yXa, T.. IJIOTHOCTHIO BOJSTHOTO Tapa.
AOCOITIOTHYIO BIIAKHOCTh MOYKHO OIPEJIEIIUTD 10 TeMIIepaType TOYKH POCHI, IPH KOTOPOH map,
HAXOJAIINICS B BO3JIyXe, CTAHOBHUTCS HACBHIIIEHHBIM. TeMIiepaTtypy TOCKU POCHI OMPEENSIOT C



IIOMOIIBIO TUTPOMETPA, a 3aTeM 110 TabiuLe «/laBieHne HachIAOIMX NapOB U UX IUNIOTHOCTb IIPU
Pa3IMYHBIX TEMIEPATYpax» HAXOAAT COOTBETCTBYIOLIYIO TEMIIEPATYPE TOUKU POCHI IIJIOTHOCTb.
HaiineHHas III0THOCTD U €CTh a0COIIOTHAS! BIQXKHOCTh OKPYKAIOIIEro BO3ayXa.

OTHocHuTeIbHAA BJIAKHOCTh (ﬁ] IMOKa3bIBACT, CKOJIBKO IIPOUCHTOB COCTABJIACT a0coJIoTHAs

BJIAXKHOCTH OT IutoTHOCTH (PH: ) ponstHOrO napa, HaChIIIAOIIETr0 BO3AyX MIPH JaHHOM TEMIIeparype:

B= p,*100% p..

Oo6opynoBanue.: ['urpomMeTp, TEpMOMETpP, AUAITUIOBBIN 3Pup, IcUXpoMeTp (OOIIHIA 171 BCEX).

IIpaBujia oxpaHbl TPyJa NPHU BHINOJTHEHNH MPAKTHYECKOH padoThbI:
1. ByZ[BTe BHUMATCJIbHBI U TUCHUIIMHUPOBAHHBI, TOYHO BBITIOJIHSINTE YKa3zaHusd IMPErogaBaTciis.
2. He mpucTynaiiTe K BBIIOJIHEHHIO paOOThI 0€3 pa3pelieH s MperoiaBaTes.
3. Pa3memnaiite npubopel, Matepuaibl, 000pyJOBaHUE HA CBOEM paboueM MECTE TaKHUM 00pa3oM, YTOOBI
UCKJIFOYHTH UX TIaJICHUE WIH OTIPOKH/IbIBAHUE.

6) Ormpenenuts TeMIEPaTypy TOUKH POCHI KaK cpeiHee apuPpMETUIECKOE U3MEPEHHBIX

TEMIEPATYP.
7) OnbIT NOBTOPUTH 2 pasa.
8) Ilo Tabnwmiie onpeaenuTh INIOTHOCTh TTapa COOTBETCTBECHHO MIPH TEMIIEPATYPE TOUKH POCHI U

KOMHATHOMH.

MOPAJOK BBIIIOJIHEHUSA PABOTBDI.
1. PABOTA C TUT'POMETPOM.
1) W3meputs TeMiepaTypy OKpY>KaroLIero Bo3ayxa.
2) HamomHuTh KaMepy TUTPOMETpa JIETy4ei )KUIKOCTBIO (JUITHIOBBIM 3pupoM 3-4 cm)
3) VYcraHOBUTH TEPMOMETD B KaMepy FMIPOMETpA.
4) Ilpu nmomomy rpymu NpoayBaTh BO3AyX 4epe3 d3(pUp U BHUMATEIBHO CICTUThH 33 MOJMPOBAHHON
IIOBEPXHOCTBIO CTEHKH KaMephbl, CPABHUBAS €€ C [IOBEPXHOCTHIO KOJIbLA. 3aMETHUB TOSIBICHUE
pOCHI (Ha4yasio 3aroTeBaHusl) 3alKucaTh TEMIIEPaTypy.
5) Ilponomxkas HaOMOAEHUE, OTMETUTh MOMEHT HCUE3HOBEHHUS POCHI U COOTBETCTBYIOLIYIO
TEMIEPATYDPY.

9) BbIuHCANTH OTHOCUTEIBHYIO BIAXKHOCTh, HAUTH €€ CpeiHee 3HAUCHUE.

10) OnpenenuTs OTHOCUTENBHYIO OTPEUTHOCTh METOJIOM CPETHET0 apuMETHUECKOrO.
11) Pe3ynbpraTsl u3MepeHMii, BEIYUCICHHUNA U TAOJIMYHBIC JAaHHBIC 3aIIUCAaTh B TAOJIUILY:

Temnep

OKPYK.
BO3yX

t, C

Temmnepar
ypa
MOSIBJICHUS
pocChI

t n’, C

Temnep

FICUE3H.
POCHI
tu’ ,C

Temmnep.
TOUYKH

POCHI
tnttu

tp= 2
°C

Ao0coiroT
. Bmax-
HOCTb

Pa xr/m?

IImotHOCT
b
HCYE3aI0II]
. mapa npu
KOMHAar.
TemImep.
pPH.I

Kr/m*

OTHOCHT.
BJIAYXXHOCT
b BO3/IyXa
B o,

Cpennee

HCUHCIICHUC

BJIA’KHOCTHU
BO3yXa
Bep,%

OTHOCHUTEND-
Has

IOrp€IIHOCTD

B, *100%

2. PABOTA C IICUXPOMETPOM.

1) IlpoBepuTh HanMuMe BOJBI B CTAKAHYHMKE ICUXPOMETPA U IIPU HEOOXOJUMOCTH JIOJUTH €€.
2) OrnpenenuTs TEMIIEpaTypy CyXOoro TepMOMETPA.

3) OmnpeaenuTts TEMIEPATYpPy CMOUYEHHOT'O TEPMOMETPA
4) Tlomp3ysack ICHXPOMETPHUYECKON TAOIUIICH, OTIPEISTUTh OTHOCUTEIBHYIO BIaXXHOCTD.
5) PesynbTathl H3MepeHuUit 3anucaTh B TAOIUILY.
6) Pe3ynbratel 0 OnpeneneHno OTHOCUTEIbHON BIaKHOCTH CPABHUTH U CIIENATh BBIBOJ.




[TokazaHust TEpMOMETPOB Pa3znocTs nokazanuit OTtHocuTeNnbHAST BIAKHOCTD
BO3yXa

Cyxoro t;, °C CmoueHHOTO t), °C t,°C B

METOJUYECKHUE PEKOMEHJIALIUU:

1. JInst Gosiee TOUHOTO MOMEHTA ONpPENIeNIEHUs POCHI Iepel padOTOM TIIATENBHO MPOTEPETh CYKOHHOM
TKaHBIO TTOJIMPOBAHHOE JTHO M KOJIBIIO THTPOMETPA 110 TIOJTHOTO OJiecKa, a mepen HabmoaeHuem
yCTaHOBUTH Tipubop nof yriaom 30-40 rpaxycoB K Tydy 3peHusl.

2. Kamepy HarmosHUTh 3QUPOM C TAKIM PACYETOM, YTOOBI IIAPHK TEPMOMETpPA OB MOTPYKEH B dGHUP U
B TO K€ BpeMs, YTOObI 3(hup He paciiiecKaucs npu IpoyBaHUH BO3AyXa.

3. Cpazy xe nociie OKOHYaHUsI padOThI C THTPOMETPOM TIIATEILHO TPOBETPUTD MMOMEIICHUE.

4. Jlns cuXpoMeTpa JIydlle UCHO0Ib30BaTh JUCTUILIUPOBAHHYIO BOAY.

5. B popmyne P& *100% / PH- T pmecTo MIOTHOCTH MOKHO B3STh JaBj€HHE HACHINAIONINX APOB IIPU

KOMHATHOM TeMIIepaType U TEMIIEPATYpe TOUKU POCHI

KOHTPOJIBHBIE BOITPOCHI:

1.ITouemy mpu mpoayBaHUU BO3yXa yepe3 3HUp Ha MOJTUPOBAHHONW MOBEPXHOCTU CTEHKH KaMephl
TUTPOMETpA MOsIBIIsIETCA poca? B kakoil MOMEHT mOsiBIIsieTCsl poca?

2. Ilouemy noka3aHus BJIa)KHOTO TEPMOMETPA IICUXPOMETPA MEHbIIE IIOKa3aHUM CyXoro TepMomeTpa?
[Tpu kakoM yClIOBUU Pa3HOCTb [MOKa3aHUN TepMOMETpa HauOObIIast?

3. Temmeparypa B MOMEIICHUH TTOHIKACTCA, @ A0COTIOTHAS BIAKHOCTH OCTaeTcs mpexHen. Kax
WU3MEHHTCS Pa3HOCTh IOKa3aHUM TEPMOMETPOB IICUXpoMeTpa’?

4. Cyxoii 1 BIaXHbII TEPMOMETPHI IICUXPOMETPA ITOKA3bIBAIOT OAHY U Ty k€ Temmneparypy. Kakosa
OTHOCHUTEJIbHAsA BIAXHOCTh BO3ayXa?

Hucmpyxkyuonnas kapma k rabopamophoii pabome Ne 4

Tema: Onpenenenue JIEKTPHIECKONH eMKOCTH KOHAEHCATOPA.

Heab: Hayuntbcsa onpenenars MEKTPUIECKYI0 EMKOCTh KOHACHCATOPa HEU3BECTHOM EMKOCTH I10
U3BECTHOM €MKOCTH JIBYX IPYI'MX KOHIEHCATOPOB.

Cmyoenm Oondicer 3Hamv:

— u3HUeCKUil CMBICT ¥ (HOPMYITBI TSI OTIPEICIICHUs] EMKOCTH KOHJCHCATOPA;

- §IMHUIY DIEKTPOEMKOCTH.

Cmyoenm Oondicen ymemn.:

— pelarh 3aa4n Ha Pacu€T AEKTPUUCCKON EMKOCTH, SHEPTHUHU IEKTPUIECKOTO MOJIsl KOHACHCATOpa

Teopusi: Baxneiieil XapakTepUCTHKOHN JTH000T0 KOHJICHCATOPA SBISIETCS €0 AIEKTPUYECKasi eMKOCTh

C — dusnueckas BeTUYMHA, paBHAs OTHOLICHUIO 3apsjia ¢ KOHAEHcaTopa K pa3HOCTH noteHiuanos U
q

Mex Ty ero ookimaakamu: C=U

Bripaxaercs B CU B dapagax (D). EMKoCTh KOHAEHCATOPA MOXKHO OMPEACTUTH OMBITHBIM ITyTEM.
O6opypaoBaHme: 1. Vcrounuk >1ekTprueckoii sHepruu 6B. 2. Muumammepmerp. 3.
Konnencaropsr (3-4 mt.) u3BectHoit eMkocTH (1-6 Mk®D). 4. KonnencaTtop HEU3BECTHOW EMKOCTH. 5.
JIByxnomntocHbIi nepexitoyarenb. 6. CoequHUTENbHBIE TPOBOAA.

IIpaBujia oxpaHbl TPyJa NPHU BHINOJHEHNH NPAKTHYECKON padoThI:

1. Byabre BHUMATEIHHBI U JUCIUTUTMHHPOBAHHBI, TOYHO BBITIOJIHSINUTE YKa3aHUS MPETOIaBATEIS.

2. He npucrymnaiiTe K BBIIOJIHEHUIO pabOThI O€3 pa3pelieHusl MpenoaBaTesl.

3. Pasmeraiite mpubopbl, MaTtepuaibl, 000pyJIOBaHUE HA CBOEM pabOoYeM MECTE TaKUM 00pa3oM, YTOObBI
UCKJIIOUUTH UX MaJeHUE WIH ONPOKUIbIBAHUE.

4. I1pu npoBeICHUHN OTIBITOB HE JOMYCKANTE MpeaebHBIX HarPy30K U3MEPUTEIBHBIX TPHOOPOB.
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5.MICTOYHHK TOKA M JCKTPUYECKON LIETIH MOAKIIOYANTE B IMOCIEAHIO ovepeab. CoOpaHHYIO 1eTb
BKJIFOUANTE TOJBKO MOCIIE MTPOBEPKH U C paspelieHus yunresns. Hanuuune HanpsokeHUs B LETTH MOYXKHO

MIPOBEPATH TOJIBKO C TTIOMOIILIO0 MPUOOPOB MIIH YKa3aTeJIel HAMPSIKESHUSI.
6.He npukacaiitech kK HaXOISAIIMMCS TOJT HAPSDKEHUEM 3JIEMEHTaM LieTiel, TUIICHHBIM u3oisiuu. He
MIPOMU3BOJIUTE MEPECOCANMHEHHUS B LIEMSIX U CMEHY IIPEIOXPAHUTENECH O OTKJIFOYEHUSI UCTOYHUKA

ANEKTPOIIUTAHUS.

ITopsinoxk BbINOJIHEHUsI padOThI.

1.CocTaBuTh 3JMEKTPUUYECKYIO LIENb 0 cXeMe, U300pakEHHOM Ha puc.l. B nenu ycTraHOBUTH OJMH U3

KOHJIEHCAaTOPOB U3BECTHON €MKOCTH.
2. KonzeHcarop 3apsIuTh; Ul ’TOT0 COEIUHUTD €ro (MepeKIoyaTesieM) Ha KOPOTKOE BpeMsl ¢
VCTOYHUKOM 3JIEKTPUYECKON IHEPTHH.
3. CocpenoTounB BHUMaHUE Ha MUJUIMAMIIEPMETPE, OBICTPO 3aMKHYTh KOHJIEHCATOP HAa U3MEPUTEIbHBIN

HpI/IGOp H OpCACIUTb YUCJIO ):[eJ'IeHPIfI, COOTBCTCTBYIOIICC MAKCUMAJIIbHOMY OTKIIOHCHHUIO CTPCIIKH.

4. OnbBIT IPOBOJUTH JJIs 00JIee TOYHOTO OINPEACTICHUS YUCIa IeJICHUH N ¥ HAWTH OTHOIIIEHNE
KOJIMYEeCTBA JieJiecHuid K €eMKOCTU B3ATOr0 KOHAOeHCcaTopa C:

n
— =k
c

5. OnbIT IpOBOAUTH 2-3 pa3a ¢ APYTUMHU KOHIEHCATOPAMU U3BECTHON €MKOCTH.

6. Pe3ynbraT M3MEeHEHH U BBIYMCICHUN 3a11caTh B TAOIUILY.
7. OnbIT (11.1-4) TOBTOPUTH C KOHJIEHCATOPOM Heu3BecTHOU eMKocTH Ci.
8. OnpenenuTs B 3TOM CIIy4ae YUCIIO JAEICHUM N « U HAWTH €MKOCTh U3 COOTHOLICHMUS

Ci= ny kep

9. Y3nath Yy nperoaaBareirsi CMKOCTbh KOHACHCATOPA U, IIPUHAB €€ 34 TaOIUIHOC 3HAYCHHUEC, OIIPCACIINTD
OTHOCHUTCIIbHYIO ITOTPCIIHOCTD.

+7
y N N—

]

Pucynoxk Nel
H Howmep EmKocTs Hucno OTtHoleHHE Haiinennas OtHOCUTEIbHAS
0| ombITa KOHJIEHCATOpA, JICJICHUM M0 | 4ncia JAeJICHUN | EMKOCTb MOTPEIIHOCTh
M C, mxd WwKasne K EMKOCTH KOHJIEHCATOP

T ICI&IE B CJ. I

e n T a §=—
p € C, Mx®
0
|
bl
T
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KonTpoJsibHbIe BOpOCHI:
1. Konnencarop B nepeBosie — cryctutenb. [1o kakoit nmpuunHe nprOopy AaHo TaKOE CTpaHHOe
Ha3BaHHE?

2. B yewm cymHOCTH YKa3aHHOTO METO/Ia OTPE/ICICHUsI EMKOCTH KOHJEHCAaTOpa?
q

3. O6’L$ICHI/ITL, MOXHO JI cooTHomeHue C=U IpoYCCTh TaK: €MKOCTh KOHACHCATOpa IIPAMO

IPONOPLUOHATIBHA €ro 3apsAay U 00paTHO MPONOPLHUOHAIBHA HAPAXKEHUIO Mexay ero o0KiIagkamMu?
4. Tlouemy €MKOCTH KOHJIEHCATOPA MTOCTOSTHHA?

5. Ot 4ero u Kak 3aBUCUT EMKOCTb IPOCTENILEro KoHAeHcaropa? 3anuiure GopMyiIy ITON
€MKOCTH.

Hucempykyuonnas kapma k rabopamopnou pabome Ne 5

Tema: Onpenenenne JIEKTPOABHMKYIEH CHJIbI 1 BHYTPEHHEI0 CONPOTHB/ICHUSI HCTOYHUKA
JIEKTPUYECKON JHEPrUu.

HEJIb: Hayuntbecs onpenensats 3/IC 1 BHyTpeHHE CONPOTUBIEHUE NCTOUHUKA DIIEKTPUUECKOU
DHEPIUH.

Cmyoenm Oondtcer 3Hamy:

— YCIIOBHSI, HEOOXOIMMBIE JIJISl CYIIIECTBOBAHMSI SJIEKTPHUYECKOTO TIOCTOSTHHOTO TOKA;

— pusnueckuit cmbica J/IC;

—3akoH OMa 7151 yyacTKa IeNH U AJIs OJTHOW Leny;

— 3akoH Jlxoyns — JleHua;

Cmyoenm 0ondicer ymemn:

— MPOU3BOJIUTH pacyeT IEKTPUUECKUX LEeNeH MpU pazIHyHbIX CIOCO0ax COeTUHEHUs MoTpeduTeneit u
VCTOYHUKOB JIEKTPUYECKOTO TOKA;

— pemars 3aJa4d Ha ONPENCIIEHUE CHUJIbl M IUIOTHOCTH TOKAa C HCIOJIb30BaHMEM 3aKOHOB OMa uist
ydacTKa LeNH U IS ITOJIHOM LENu.

TEOPUSL. /I noydeHus 31EKTPUUYECKOr0 TOKA B IPOBOIHUKE HEOOXOAUMO CO3/1aTh U MOJAEPKUBATh
Ha €ro KOHIIaX pa3HOCTh NOTEHLUANOB ( HampspKeHus) . J{Js 3TOro UCnosb3yloT HICTOYHUK TOKA.
Pa3HOCTB MOTEHIMAIOB Ha €ro MOMI0cax 00pa3yeTcs BCIEACTBUE pas3zieieHus 3apaaoBs. PadboTy nmo
pas3/ieNIeHUIO 3apsI0B BHINOIHAIOT CTOPOHHHUE (HE 3JIEKTPUUECKOrO IPOUCXOXKIECHUS ) CUIIBI .

[Ipu 3amMKHYTOI 11enM SHEPrus, 3aTpaueHHas B pouecce paboThl CTOPOHHUX CHUJI, IPEBPAIAETCS B
SHEPrUI0 UCTOYHUKA TOKa. [Ipy 3aMBIKaHNU AIIEKTPUYECKOM LIETIN ,3allaCEHHAsi B MICTOKE CBETA SHEPTus,
pacxofayeTcsi Ha paboTy IO MEPEMEILIEHUIO 3apsA0B BO BHYTPEHHEHN U BHEITHEN YacCTsIX LEMNH C
COIIPOTHUBIICHUSMHU COOTBETCTBEHHO R 1 r. Bennuuna, ynciaeHHo paBHast paboTe , KOTOPYIO COBEPILAIOT
CTOPOHHHE CUJIBI IIPU MEPEMEIIEHUN €IUHUYHOTO 3aps1/ia BHYTPU UCTOYHUKA TOKA, HA3bIBAETCS

JIEKTPOABHKYIIEl CHIIOH MCTOYHHKA TOKa, & q

E=IR+Ir
B CU Bripaxkaercs B BonbTax (B)
DJEKTPOABIKYIIYIO CUY U BHYTPEHHEE CONPOTHBIICHUE UCTOYHHUKA TOKA MOKHO OIPEIICITUTh
IKCIIEPUMEHTAIBHO.
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OBOPYJAOBAHME: 1. VcTtounuk snekrpuueckoil suepruu. 2. Peoctat Ha 6 OM. 3. Amnepmerp. 4.
Bonsrmetp. 5.Kitou. 6.CoeuHUTENTHBIE TPOBO/A.

IIpaBuJia oxpaHbl TPyJa NPHU BHINOJHEHHH JTA00PATOPHOI padOThHI:

1. BynpTe BHUMATENIbHBI U JUCHUTUTMHUPOBAHHBI, TOYHO BBITIOJIHAMTE YKa3aHUs MPENoaBaTelis.

2. He npucrymnaiite K BBIIOJIHEHUIO pabOThI O€3 pa3pelieHusl MpenogaBaTesl.

3. Pasmermaiite mpubopbl, MaTtepuaibl, 000pyJOBaHUE HA CBOEM paboyeM MECTE TaKUM 00pa3oM, 4TOObBI
VCKJIFOUUTh UX MA/ICHUE UM ONPOKH/IBIBAHUE.

4. IIpu mpoBeIEHUU OIBITOB HE JIOMYCKalTEe NMPEeIbHBIX HATPY30K H3MEPUTEIBHBIX TPHOOPOB.
5.MlcToYHMK TOKa U 3JIEKTPUYECKON LIEMU MOKII0UaiiTe B MOCieIHIow ouepens. CoOpaHHYIO LIeTb
BKJIFOUAHTE TOJBKO MOCIIE MTPOBEPKH U C paspelieHus yunresns. Hanuuune HanpsskeHus B LN MOXKHO
MPOBEPSTH TOJIBKO C TOMOIIbIO MPUOOPOB UM YKa3aTeseld HampsKeHUs.

6.He npukacaiitech K HaXOISAIIMMCS TOJT HAPSDKEHUEM JIEMEHTaM LieTiel, TUIICHHBIM u3oisiuu. He
IIPOU3BOJIUTE MIEPECOECTUHEHMS B LEISAX U CMEHY NMPEAOXPAHUTENEH O OTKIIOYEHHUS] UCTOYHUKA
AIIEKTPOIUTAHUS.
HOPAAOK BBIIIOJIHEHUSA PABOTDI:
1. Onpenenuts 1eHy OeJICHUs KAl U3MEPUTEILHBIX TPHOOPOB.
2. CoCcTaBUTh NEKTPUUECKYIO LEMb 10 CXEME.
3.ITocyie mpoBepKHU LENH MPENOoJaBaTeIeM 3aMKHYTh KIIIOY U , IOJIb3YACh PEOCTATOM, YCTAHOBUTH CUILY
TOKa ,COOTBETCTBYIOIIYIO HECKOJIbKUMU JEJICHUSMU IIKabl amrepmerpa . CHIATh NOKa3aHUs
BOJIETMETPA U aMIIEpMETPa.
4.0nbIT IOBTOPUTH 2-3 pa3a , U3MEHssI CONPOTUBIICHUE LIETIH ITPU OMOLIY PEOCTaTa.
5.Pe3ynbTaThl U3MEPEHUH MOACTABUTD B ypaBHeHue E=U+I: r u, pemiasi CHCTEMbI

YpaBHEHUH :
€=U1+ |1 ' r E=U2+|2' r €=U3+|3'r
E=U2+ |2 r E=U3+|3' r €=U1+I1-r

OTIPENICNNTH I , a 3aTeM €

6. BeruncnuTh cpeHee 3HaUCHUE HalIEHHBIX BEIMYHH I' cpeanee, € cpennee.

7. OnpenenuTb OTHOCUTEIBHYIO IOTPEHIIHOCTh METOAOM CPETHETO apu(PMETHUECKOTO.
8. Pe3ynbraThl M3MEpEeHU U BHIYMCIICHUH 3amucaTh B TaOIMILY:

Ne Cuna | Hampsoken | Buyrpenne | O/IC, Cpennee Cpennee | OtHocutenbHa | OTHOCHUTE
OBl | TOKa B | M€ e 3HAUCHHE | S JbHAS
. 3HAUCHHE
Ta [enu | BHEIIHEH
COIPOTHBIIE )l(¢ MOTPEIIHOCTh | OTPELIHO
BHYTPEHHETO
9acTH HHE e CTh T
LEeTH COTIPOTHBIICHH Ar
A E, B 5 ifl.E-l__,p 5= cp
U,B == T
LA ’ r, Om o Eep P
£ B Tep, M
5
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KOHTPOJIBHBIE BOITPOCHI:

1. KakoBa ¢usuueckas CyTb 3JIEKTPUYECKOTO COMPOTUBICHUS?

2.KakoBa poJib UCTOUYHHKA TOKA B AJIEKTPUUECKON Lieru?

3. KakoB ¢usnyeckunii cmbica IJC?

4. CoenMHUTD HA KOPOTKOE BPEMsI BOJIBTMETP C HICTOYHUKOM DJIEKTPUUECKOH SHEPTUH, COOTIOIast
noJsipHOCTh. CpaBHUTH MMOKA3aHUs BOJILTMETPA C BhIUUCIIeHHBIM 3HaueHueM DJIC mo pesynbratam
OIIbITA.

5. Ot yero 3aBUCHUT HaNpsHKEHUE HA 32)KUMaxX UCTOUYHUKA TOKa?

Hnempyxyuonnas kapma x rabopamoprotl pabome Ne 6

Tema: U3yueHue siBJIeHUS 3JIEKTPOMATHUTHOM MHIYKIIUH
Henn: Hayuntbes onpenensTs HaNpaBIeHHE HHIYKIIMOHHOTO TOKA, UCIIONB3YS MpaBmio JIeHa.
Cmyoenm 0ondicer 3Hamv:
— OCHOBHBIC TTOJIOKEHUS JIEKTPOMArHUTHOW Teopun MakcBea;
— 3aKOH JICKTPOMArHUTHON MHIYKIIUY;
— Bo3HUKHOBeHHE DJIC MHIyKIIUY TpY ABMKCHUU TIPOBOTHIKA B MATHUTHOM TIOJIE;
— OTHOCHUTEJIBHBIN XapaKTep AIEKTPUIECKOrO0 U MArHUTHBIX MOJICH.

Cmyoenm oondicen ymemn:

— OIIpENENATh HAIIPaBJICHUS HHAYKTUBHOI'O TOKA, UCIIOJIb3Ysl paBuio JIeHua;
— pelaTh 3aJauk, UCIONb3Ysl 3aKOH JIEKTPOMArHUTHOM HHAYKIUH;

— pewath 3a1auu Ha pacueT DJC caMOMHIyKIIMH, SHEPTUU MAarHUTHOTO IOJIS.

TEOPUS: fIBnenne 351eKTpOMarHUTHOM MHYKIIMH 3aKIH04YAETCSl B BOSHUKHOBEHUH 3JIEKTPUYECKOTO
TOKa B IIPOBOAALIEM KOHTYpPE, KOTOPbII JIMOO MOKOUTCS B IEPEMEHHOM BO BPEMEHH MarHUTHOM I10JI€,
1100 IBMKETCS B MOCTOSTHHOM MarHUTHOM I10JI€ TAKUM 00Pa3oM, YTO YHCIIO JIMHUN MarHUTHON
VMHAYKLINHU, IPOHU3BIBAIOIINX KOHTYp, MeHsAeTcs. CornacHo npasuiny JIeHIa, BO3HUKAIOLIWN B
3aMKHYTOM KOHTYpP€ MHAYKIIMOHHBIA TOK CBOUM MarHUTHBIM I10JIEM ITPOTUBOJAEHCTBYET TOMY
M3MEHEHHUI0 MarHUTHOTO ITOTOKA, OH BBI3BaH.
[IpumensieMm npasuito JIeHNa Ui HAXOKAEHUS HAIIPaBJICHUS UHAYKIIMOHHOIO TOKA.
3aKOH AJIEKTPOMArHUTHON MHIYKIIHH.
OJIC nHAYKLIMY B 3aMKHYTOM KOHTYpPE paBHa 110 MOJYJI}O CKOPOCTH U3MEHEHHS MarHUTHOT'O ITOTOKA
4yepes3 MOBEPXHOCTh, OTPAHUYECHHYI0 KOHTYPOM:
A
E=-at

OBOPYJIOBAHMUE: 1 Muinuamnepmetp; 2. Mctounuk nuranus;3. Karymku ¢ cepaedynukom; 4.
Jyroo6pa3zusiii Mmaruut;5.Kmou; 6.CoeaunuTenbHble TpoBoja; 7. MarHuTHas cTpenka (Komrac);s.
Peocrar.
IIpaBujia oxpaHsbl TPyJAa NPHU BbINOJTHEHHH NMPAKTHYECKOI PadoThI:
1. byabTe BHUMATENbHBI U AUCUUTUIMHUPOBAHHBI, TOUHO BBITIONHSANTE YKa3aHUS MPENOoAaBaTesl.
2. He npucrynaiiTe K BBIIOJIHEHHIO pabOTHI 0e3 pa3pelieHus MpernoaaBaTers.
3. PazmemaiiTe mpubopsl, MaTepuaibl, 000pyJA0BaHUE Ha CBOEM paboyeM MeCTe TaKHUM 00pa3oM, 4TOObI
WCKITIOYUTH WX MAJICHUE WU ONPOKHILIBAHHE.

MNOPAJOK BbIITIOJIHEHUSA PABOTbI:

OnoIT 1.



[TprcoeMHUTH KaTYIIKy-MOTOK K MUJUIMAMIIEpMeTpy. BHECTH MarHuT pa3HbIMU MOJIIOCAMH a KaTyIKY,
MEHSSI CKOPOCTh JIBM>KEHMSI MarHuTa. OCTaHOBUTE MArHUT U JABUTANTE KaTYIIKY, HaJleBas €€ Ha MarHUT
C pa3HOM CKOPOCTBIO.

OmnsIT 2.
Cobpatp memb 1o pucyHky 13. C pa3HBIX CTOPOH BHECTH B KaTYIIKY-MOTOK ITPUCOSAMHEHHBIN K
MUJLTHAMIIEPMETPY cojieHou . MeHsisl CHly TOKa B HeM, Ha0JTioas U3MEHEeHNEe HHAYKLIIMOHHOTO TOKA B

KaTyIlIKe-MOTKE.
.}, .

e o]
’_L/YYV\_]]/

Puc. 13

KOHTPOJIBHBIE BOITPOCHI:
1. B yem 3akirodaeTcs sIBJI€HHUE IEKTPOMAarHUTHON UHIyKIUH?
2. Kak onpenensercss HanpasieHUe UHIYKIIMOHHOTO TOKa?

3. ITouemy B 3aKOHE 3JIEKTPOMATHUTHON MHAYKLIMU CTOUT 3HAK < MHHYC >>9

Hucmpyrkyuonnas kapma k nabopamopnoii pabome Ne 7

TEMA: OIIPEJEJIEHUE YCKOPEHUS CBOBOJHOI'O MAJEHUSA C IIOMOIIBIO
MATEMATHUYECKOI'O MASITHUKA.
Hean: Hayuntscs onpenensiT yCKOpeHHE CBOOOHOTO YCKOPEHHUS € IIOMOIIBIO MaTEMaTUYECKOTo
MasITHUKA.
Cmyoenm Oonowcen 3Hamby:

— IpeBpalleHre YHEPTHH MPHU KOIeOaTeTbHOM JBUKCHUU;
— TAaKHE TOHATHUSA, KaK: aMILTUTY/Aa KoieOaHUM, TePHO/l, 9aCTOTa KOJICOaHMIA.
— dopMyIbI Iepro/ia KoneOaHusl MaTeMaTUYECKOTO U IPY>KUHHOTO MasiTHUKOB.

CmyOdenm oondxcer ymems:

- (bOpMy.HI/IpOBaTB MIOHSATHE KOJIeOATCIbHOTO JABHOXKCHHA U €TI0 BUIOB,
— p€liaTh 3aaa4Y1 Ha HAXO0XKACHUEC IMapaMCTpPOB K0J1€0aTeIIbHOTO JABWKCHMUA.

Teopusi: MaremMaTnueCcKUM MassTHUKOM Ha3bIBACTCS MAaTepUalIbHAs TOUKA, [IOJBEIICHHAs HA HEBECOMOM
Y HEPACTSHKUMOUN HUTU. MOZIENTbIO TAKOTO MAsITHUKA MOKET CITYKUTh IIAPUK, MOABECIICHHbBIA HA
JJIMHHOU HUTH.
Ha ocHoBaHWY MHOTOYHCIIEHHBIX OMBITOB YCTAHOBJICHBI KOJIEOAHUSI MAaTEMATHUECKOTO

MasTHUKA:

1. ITepuon konebanuii HE 3aBUCUT OT MACChl MAsITHUKA U aMIUTUTY/IBI €r0 KojeOaHuid, €Clii yroi
pa3Maxa He NpeBbIIaeT 6 rpaaycoB.

2. Ilepuon konebaHuii MaTEMaTHUECKOTO MAasTHUKA TPSMO MIPOTIOPIIMOHAICH KOPHIO KBaJIPaTHOMY U3
JUTMHBI HUTH U 0OPaTHO MPOIOPILIMOHANIEH KOPHIO KBaPaTHOMY M3 YCKOPEHUsSI CBOOOIHOTO MaCHHUS:

[

T |
T=2 \¥¢
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W3 310it hopMyIiibl MOKHO HAWTH YCKOPEHHUE CBOOOIHOTO TaICHUSI.
OBOPYJIOBAHHUE: 1. lllTatus ¢ nepxarenem. 2. [llapuk ¢ HuThio anmuHoi He MeHee 1 m.3. [Ipobka ¢

pope3bio B 00KOBOM MOBEpXHOCTU. 4. MeTpoBas nuHeika. 5. llltanrennupkyis. 6. CekyHaomep.
IIpaBuya oxXpaHbl TPYIa NPH BHINOJTHEHUH NPAKTHYECKOI paboThI:

1. byabre BHUMATENbHBI U AUCUUIUTMHUPOBAHHBI, TOUHO BBITIONHSANTE YKa3aHUS MPENOoAaBaTesl.
2. He npuctymnaiiTe K BBIIOJIHEHUIO paObOTHI 0€3 pa3pelieHus MpernoaaBaTers.
3. Pazmermraiite npubopsl, Matepuaibl, 000pyJoOBaHUE Ha CBOEM paboueM MeCcTe TaKUM 00pa3oM, YTOObI

HUCKIIIOYUTDh UX MaACHUC NI OIPOKUIABIBAHUC.

MNOPAJOK BbBIITIOJIHEHUSA PABOTBI.

1. ITomecTuTh WITATUB C AEp>KaTesieM Ha Kpaid cToJa.

2. YkpenuTh cBOOOIHBIN KOHEIl HUTH HIAPHKa B IPOPE3H MPOOKH U 3a)KaTh MPOOKY B JepKareie.

3. 3Meputh nuameTp mapuka MTaHTCHIUPKYIEM, JIMHY HUTH JIUHEHUKOM.

4. OTKJIOHUTDH LIAPUK HAa HEOONBIION yTroi U OTHyCTUTh. [10 ceKyH1oMepy ONpeaennTh Bpemsl, 3a

KOTOPOE MasTHUK COBEPIIMT MOJIHbIX KojeOaHui, Harpumep S0.
5. BBIYHCIUTD NEPUOI TIOJIHOTO KONeOaHusl MasiTHUKA!

6. Ucnonn3ys hopmyiy nepuosaa koaebaHuii MaTeMaTHUE€CKOrO MassTHUKA, BEIYUCIIUTH YCKOPEHUE

CBOOOIHOTO MMagCHUS.

7. OnbIT IpOBepUTh 2-3 pasza, MeHss JUIMHY MasgTHUKA (IPOTITMBasi HUTh yepe3 IpoOKy) U YUCIIO

[IOJIHBIX KOJIEeOaHUuU ero

8. Ol'[peI[eJ'II/ITB CpE€AHEEC 3HAYCHUC U HaWUTH OTHOCHUTCIIbHYIO IIOI'PCIHIHOCTD.

9. Pe3ynbpTar u3MepeHuii U BHIYMCICHUH 3aUCaTh B TAOJIHILY.

10. CpaBHI/ITB pE3yiibTaT OIIbITa C TaOJIMYHBLIM 3HAYEHUEM YCKOPCHUA CBO60,I[HOFO magcHu:A s I[aHHOI‘/'I

reorpauyecKoi MHPOTHI
METOANYECKHUE YKA3AHUSA

1.B paboTe MOXKHO HCIIOJIB30BATh CBUHIIOBBIN MIIM CTAIBHOH IapuK AuaMeTpoM 1-4,5 cm.
2. JIiHy HUTU U3MEPSTH OT HWKHETO Kpas MPOOKHU A0 HIapuKa, ATUHY MasTHUKA — OT HUYKHETO Kpast

npoOKH 710 IIEHTPa TSHKECTH IapuKa.

3. Ecimm HeT CEKyHAOMEPA, MOKHO BOCIIOJIB30BaThCA JIFOOBIM MCTPOHOMOM HJIKM YaCaMu C CeKYHﬂHOﬁ

CTPEJIKOM.

4. IIpu uzmepeHuu neproia KoineOaHui ONpeneIuTh BpeMsi Kak MOXKHO OOJIbIIEro yuciia KojaeOaHui.

Homep | dmuna | Juamerp | Jyima | Yucmo Bpewms Yckopen | Cpennee OtHocuTen
OMBITA | HUTH nrapuka a MOJTHBIX | TTOJTHBIX [lepuon | ue 3HAUCHUE bHasI
{H, M d m MasiTH | KonebaH | kojgeOaHu | kojeOa | CBOOOJH | YCKOpPEHHs | MOTpell-
uKa uit 17§ HUI oro CcBOOO/IHOTO | HOCTh
L, ™M n t,c T, c najeHus | maJeHus _
M M _f7 8.1
g,F Zep F = g
KOHTPOJIBHBIE BOITPOCBHI

1. BmecTo mapuka K HUTH IIPUKPEIJIEHA BOPOHKA, HAITOJIHEHHAs IECKOM. VI3MEHUTCS 1M YCKOpEHHE
CBOOOIHOTO MAJICHUs, €CIIH B Ipolecce KoeOaHui U3 BOPOHKH OYJIET BBICHIIATHCS MECOK?
2. MOXHO J11 [10JIb30BaThCsl YacaMH B YCIIOBUSIX HEBECOMOCTH?
3. B kakux NoJ0KeHUsIX ASHCTBYIOIIAs Ha MIAPUK BO3Bpallaomas cuia Oyaer MakcuMainbHa? PaBHa

HYJIO0?

4. HaubomnbIias CKOpOCTh Y IIapUKa B MOMEHT, KOTJ]a OH MPOXOAUT MOJIOXKeHHe paBHoBecHs. Kakum mo
MOJIYJIIO U HaIIPaBJICHHIO TIPH 3TOM OYIET YCKOPEHHE IapuKa’?

Ha6n}ona;1 34 IBUKCHUCM HIapuKa B TCHCHUC OJHOTO I€pUOaa, OTBETHTC Ha BOIIPOC: 6y£[eT JIM OHO

PaBHOYCKOPEHHBIM?

16




He.ﬂb: HayLII/ITBCSI OIpeaCIATh OTHOCHUTEILHBIN ITOKa3aTeIb IIPECIOMIICHHUA CTCKIIA.

Hncmpykyuonnas kapma k rabopamoproi pabome Ne 8

Tema: OIIPEJAEJEHUE ITOKA3ATEJIA INTPEJIOMJIEHUSA

Cmyoenm Oondicer 3Hamv:
— npuHLUI [Toirenca, GU3NUECKyro CyIIHOCTD SIBJICHUN OTPa)XCHUS U MPETIOMIICHHUS CBETA;
— 3aKOHOB OTPa)KCHUS U NPEJIOMJICHUS CBETA;

Cmyoenm oondicen ymemn:
— M300pakaTh Majarolue OTPaKEHHbIE U ITPETOMIICHHBIE JIydd 1 0003HaYaTh COOTBETCTBYIOIINE YTJIbI;
— M300pakaTh XOJ JIyuel uyepe3 II0CKONapauleIbHyI0 IUIACTHHY;
— pelaTth 3aJ1auy C MCIIOJIb30BAHUEM 3aKOHOB OTPAXKEHUS U IIPEJIOMIIEHUS CBETA, IIOJHOTO OTPAXKEHUS.
Teopusi: Cser pu nepexoic U3 OAHOM Cpeabl B IPYIYI0 MEHSAET CBOE HAIIPABIICHUE, T.C.
npenomisiercs. [Ipenomnenue oObsICHIETCS N3MEHEHHEM CKOPOCTH PAaCIpOCTPAHEHHUS CBETA MIPH
IIEPEXO0/Ie U3 OJHOU CPEIbl B IPYTYIO U IOAUUHSAETCS CICAYIOIUM 3aKOHAM:
1. [Tagaromuii U NpeIOMIIEHHBIH JIy4H JI€KaT B OAHOM INIOCKOCTHU C MEPIEHAUKYISIPOM, IPOBEACHHBIM
yepes3 TOUKy MaJIeHus Jyda K TPaHULE pa3ziena IByX Cpell.
2. OTHOIIIEHHE CHHYCa yIJia MajeHus £ K CHHYCY yIJla npesioMieHus £ — BeJIMYHHA OCTOSTHHAS IS
JTAHHBIX JIBYX CpeJl U Ha3bIBaeTCs KOA((UIMEHTOM MPEIOMIICHUS ## BTOPOIl cpelibl OTHOCUTEIIBHO

sin £

MIEPBOM: n=sinér

OobopynoBanmue:
1. CrexJisiHHAs MJIACTUHKA C BYMsI MapauIeIbHBIMU IPAaHIMH.
2. bynaBku ¢ miacTMaccoBoOi roJ0BKOH 3 HIT.
3. TpaucnopTup.
4. IlogbeMHBIN CTONHK.
5. Tabnuna TpUrOHOMETPUUECKUX (DYHKITHIA.
IIpaBua oxpaHsl TPyaa NPHU BbINOJHEHUH NPAKTHYECKOH padoThI:
1. Bynbre BHUMATENBHBI U TUCHMIIMHUPOBAHHBI, TOYHO BBIMIOJIHINTE YKa3aHUs MPENoAaBaTesl.
2. He npucrynaiiTe K BBIIOJIHEHNIO padOThI O€3 pa3pelieHusl MpenogaBaresl.
3. Pa3zmemaiite npubopsl, MaTepuassl, 000pyI0BaHHE HA CBOEM paboueM MecTe TaKUM 00pa3oM, YTOObI
WCKJIIOYUTD UX MaJ€HUE WU ONPOKUIbIBAaHHE.
ITopsi10K BbINOTHEHHS] Pa0OTHI:
1. Ha morbeMHBIN CTOJTMK TOJOXKUTH PAa3BEPHYTYIO TETPab s TAOOPAaTOPHBIX paboT, HA JINCT OyMaru
IUTAIIMS [TOJIOXKUTh CTEKJITHHYIO TUTACTHHKY M KapaHJaloM 0OBECTH €€ KOHTYpHI. (puc. 1)
1. C npyroii CTOPOHBI CTEKJIa HAKOJIOTh, BOBMOXHO, JallbIlIe APYT OT Apyra JBe OylIaBKH Tak, 9YTOOBI
npsiMasi MPOXOoJAILas Yepe3 HUX, He Obliia MepneHAUKYIIpHa OJJHOHN U3 MapasuleNbHbIX TpaHel
IUTACTUHKU.
2. TpeTbto OynaBKy pacHoiI0XUTh 110 TPAHU C JPYTOM CTOPOHBI CTEKJIa U BKOJIOTh €€ TaK, YTOObI, CMOTPS
BJIOJIb BCEX OYyNaBOK Uepe3 CTEKIIO, BUJECTh UX PACIIOIOKEHHBIMHU HA OJJHOH MPSIMOH.
3. CrexkJo, OynaBku CHATh. MecTa HaKOJIOB OTMETUTH Toukamu 1,2,3. Uepes Touku 1u 2, 2 u 3 npoBecTu
IpsIMbIE /10 TIEPECEUEHUSI C KOHTypaMu CTekIa. Yepe3 ToUKy 2 MpoBECTH NMEPHEHAUKYISAP K TpaHuie AB
Cpel BO3AyX-CTEKIIO.
4. OTMETUTH YroJ NaJieHus U yroji NpeaoMIICHUs, TPAHCIIOPTUPOM U3MEPUTH ITH YIJIbI U 110 TaONuLe
3HA4YEHHs CHHYCOB ONPEAEIUTh CUHYChl U3MEPUTEIbHBIX YIJIOB.

OIIBbI-

Ta

Yron nagenus
CBETOBOTO JIyYj
E,rpao

Yron
) [IPEIOMJIEHH
&', epao.

Kos¢pdunuent
STIPEIIOMIICHUS
n

Cpennee
3Ha4YCHUE
Nep

AOcoiroTHas
MOTPEIITHOC

An = |ncp — n|

Cpennee
3HAYCHUE
a0COMIOTHOM
MOTPEITHOCT

A

ncp

OTHoCuTe)

bHas

norpeLwuHo
uThb
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6= e 100°

5. OnbIT NOBTOPUTH 2-3 pa3a, MEHsIS KaXAblid pa3 yroa £

6. Bbranciautb KO3QQUIMEHT MPEOMIIEHUS, HAWUTU CpeHEE 3HAUYEHHE €TO.

7. OnpenenuTh NOTPEIIHOCTh U3MEPEHHSI METOAOM CPETHETO apu(METHUYECKOTO.
8. Pe3ynbraThl H3MEpEHMsI, BBIYMCIEHUS 3ancaTh B TAOIUILY.

4

N

Pucynoxk 1

KoHTposbHBIE BONPOCHI:
1. B 9yem cymHOCTh SIBJICHUS MPEIIOMIICHUS CBETA, U KaKOBa MPUYMHA YTOTO SBJICHUA?
2. B kakux cirydasix CBET Ha IpaHUIIE pa3jieia IByX MPO3padHbIX cpel He IPeIoMIISeTCs?
3. Uto Ha3bIBaeTCs KOAPPUITUEHTOM MPEIOMIICHHS U B YeM pa3inure aOCOMIOTHOTO U OTHOCUTEIBHOTO
K02 duUIIMeHTa npeaoMaeHus?
4. JlokaxuTe, 4TO MOKa3aTeNb MPETOMIICHHS BTOPOIl Cpeibl OTHOCUTEIHHO MEePBOH
n,

7’12,1:?11 IaC n1 U ny COOTBETCTBCHHO a0COJIIOTHBIC TTOKA3aTEIIN nepBoﬁ )51 BTOpOﬁ paccMaTpruBacMbIX

cpen.
S.IlokaxuTe Ha YepTexKe X0 JIyda U3 CTEKJIa U BObI.
6. UTO MOKHO CKa3aTh O AJIMHE U YaCTOTE CBETOBOIO Jy4a MPH MEPEX0e ero u3 Bo3ayxa B anmas?

Huempykyuonnas kapma k rabopamopnoii pabome No 9

OIIPEJIEJIEHME JIJIMHBI CBETOBOM BOJIHBI C IOMOIIBIO TU®PAKIIMOHHON
PEHIETKA
Hennb: Hayuntbes onpenensarts JUIMHY CBETOBOM BOJHBI € TOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Cmyoenm Oondtcer 3Hamy:
— BOJTHOBYIO TIPHPOAY CBETA;
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— npuHuun [tolirenca, Gu3nYecKyo CyIIHOCTh SBJICHUM nHTepdepeHnn, TudpaKkiuy CBETa;
- neficTBue MUPAKIMOHHON PEIIETKY;

Cmyodenm Oondicer ymemy:

— GOopMyIHPOBAaTh MOHSITHSI KOTEPEHTHOCTH M MOHOXPOMATUYHOCTH;

— pemiarth 3a/1a4d Ha OMPE/IEICHNE 3aBUCUMOCTH MEKy JUTMHON BOJHBI ¥ YACThI AJIEKTPOMATHUTHBIX
KoJIeOaHMI; Ha OTPE/ICIICHNE JITTMHBI CBETOBOM BOJIHBI.

Teopus: [TapannenbHbIil My4OK CBETa, MPOXO/ Yepe3 TUPPAKIIMOHHYIO PEUIETKY, BCIEICTBUE
TU(PaKIUK 32 PEIIETKOH, paclpoCTpaHsieTCs 10 BCEBO3MOKHBIM HaIpaBICHUSAM U uHTepdepupyet. Ha
JKpaHe, YCTAHOBJICHHOM Ha IyTH UHTEPPEPUPYIOLIETO CBETa, MOKHO HAOOAAaTh HHTEP(HEPEHIIMOHHYIO
KapTUHY. MakCUMyM cBeTa HaOJIIOAAETCS B TOYKAX dKpaHa, /il KOTOPBHIX BBIMOIHSIIOTCS YCIOBHSA

Zlii: TIJ& (1)

Puc.l

0 2KDAH

A A

I'me - Pa3HOCTb XO/Ja BOJIH: -JIJTMHA CBETOBOM BOJIHBEI:
MAaKCUMYM HAa3bIBAIOT HYJICBBIM: IJId HCTO &: D
CneBan CIipaBa OT HCTO pacnojararoTCsa MaKCUMYMbI BBICIIHX ITOPAIKOB.
VYcnoBus BOSHUKHOBECHUS MaKCUMyMa (1) MOZKHO 3aI1MCaTb MHA4dc:

nAd = dsing
d

n -HOMep MakcuMyma. LleHTpabHbIi

3nech “* — nepuoa AU(PPaKIMOHHON PEIIeTKHU;

% - yrom, mox KOTOpBIM BUIEH cBeTOBOM MakcumyM (yron P — yrom gudpakuun), T.X. sl

TUQPaKIUK, Kak IPABHUIIO0, MaJIbl. TO JUISI HUX MOXHO TPHHSTH sing = t«g @ sa t«g Pum
(puc.1)

ni=da/b ,

B nmanHoii pabote hopmymny (2) HCTIONB3YIOT JJIsl BBIYMCICHUS JITUHBI CBETOBOW BOJHBI.
Ananu3 ¢popmyssl (1) MOKa3bIBET, UTO MOJIOKEHUE CBETOBBIX MAKCUMYMOB 3aBHCUT OT JJIMHBI BOJIHBI
MOHOXPOMAaTHYECKOTO CBETA: YeM OOJIbIle AJTMHA BOJIHBI, TEM JaJIbIlIe MAKCUMYM OT HYJIEBOTO.

Benbrit cBeT o coctaBy — cnokHbIi. HyneBoit MakcumyM 17151 Hero-0emast mojioca, a MAaKCUMYMBI
JPYTUX TOPSIIKOB MPEACTABISIOT HAOOP CEMH LIBETHBIX MOJIOC, COBOKYITHOCTH KOTOPBIX Ha3bIBAIOT
crektpom. CobctBerHo 1; 2; ... mopsaka (puc.Ne2). [TonyduTs qudpakiinOHHBIN CIIEKTP MOXKHO,
UCTIONB3YS MTPUOOP [T OTpeNieNieHus: CBeTOBOM BoHBL. [Ipubop coctout u3 6pycka 1 co mxamoi.
BHuzy Opycka ykperieH ctepkeHb 2. Ero BCTaBIsSIOT B OTBEpCTUE MOACTABKU OT MOABEMHOTO CTOJHKA.
Bpycok 3aKkperuisioT o] pa3HbIMH yIJIaMH C TOMOIIBI0 BUHTA.3. Bionb Opycka B OOKOBBIX Ma3ax ero
MOXKET TIEPEMEMIATHCA MOJ3YHOK 4 ¢ SKpaHOM 3.

IosTomy

puc.2.
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HEEEEN 0 HEREER
n | Gn IKPOH

Bly

AHPpaKkMoOHHAH PEHIETKS

K koniy Opycka npukperieHa paMka 6, B KOTOpYIO BCTaBiIsieM TU(GPAKIUOHHYIO PELIETKY.
OoopynoBanue. 1. [Ipubop a1 onpeneneHus cBeToBoi BonHbL. 2. [ToacTaBka juist mpubopa. 3.
JudpakiuonHas pewmerka. 4. Jlamna ¢ npsiMoil HUTBIO HaKaja B MATPOHE CO UTHYPOM U BHJIKOM (001as
JUISL BCEX YYaIHXCS).
IIpaBusia oxpaHsl TPyJaa NPHU BbINOJHEHUH NPAKTHYECKOH padoThI:
1. byabTe BHUMATENbHBI U AUCUUIUIMHUPOBAHHBI, TOUHO BBIIIOJHANTE YKa3aHUS NIPENOAABATEISL.
2. He npucrynaiiTe K BBIIOJIHEHUIO pabOThI O€3 pa3pelieHust npenogaBaresl.
3. Pa3zmemaiite npubopsl, MaTepuassl, 000pyI0BaHHE HAa CBOEM paboueM MecTe TaKUM 00pa3oM, YTOObI
WCKJIIOYUTD UX MaJI€HUE UM ONPOKHIbIBAaHHE.

Ilopsinox BbINOJIHEHUS] pAGOThI:

1. YcraHOBUTB HA IEMOHCTPALIMOHHOM CTOJIE JIAMITY U BKJIFOUMTH €€.

2. CmoTps yepe3 qudpakiiMOHHYIO PEIIETKY, HAlPaBUTh MPUOOP HA JIAMITY TakK. 4TOOBI 4epe3 OKHO
9KpaHa npudopa ObuIa BUAHA HUTh JIAMIIBL.

3. DkpaH npubopa yCTaHOBUTH Ha BO3MOKHO OOJIbIIIEE PACCTOSIHUE OT TU(GPAKIUOHHOMN pEeIeTKH U
HOJIYYUTh Ha HEM YETKOe M300pakeHue CIIEKTPOB 1 U 2 MOpsIKoB

4. U3mepuTh 1o 1HiKajie Opycka YCTAHOBKHU PacCTOSIHUE « 8» OT dKpaHa npubdopa 10 1udpakiinoHHON
PEILLETKH.

5. Onpenenuts paccTosiHuE OT HyseBoro aeneHus (0) mKansl SKpaHa 0 cepearuHbl (PHOIETOBOM MOIOCKH
KaK CJIEBA «a» TaK CIpaBa «a» JJIs CIIEKTPOB | mopsiaka U BEIYUCIUTH cpeaHee 3HaueHue (Puc.3)

6. OnbIT HOBTOPUTH CO CHEKTPOM 2 MOPSIKA.

7. Takue >xe U3MEpPEHUs BBIMOJIHUTD U JJIS1 KPACHBIX MOJIOC TUPPAKLIUOHHOTO CIEKTpa.

8. Beruucnuts 1o Gopmyiie (2) aauHy BOJIHBI (PHOIETOBOIO CBETa CHEKTPOB 1 U 2 MOPSAIKOB, JUIMHY
BOJIHBI KPacHOIo cBeTa | 1 2 MOpsIKOB .

9.Pe3ynbpTaThl M3MEpEHUs U BBIYUCIICHUS 3allucaTh B TaOJIUILY.

HUncmpykyuonnas kapma x 1abopamoprotu pabome Ne 10

Tema: HaOmroneHue CrieKTPOB UCIYCKAHUS W MOTJIONIEHUS
eab: M3yunTs XapaKTEpUCTUKH PA3JIMYHBIX BUJIOB CIIEKTPOB.
Cmyoenm Oondicer 3Hamb:
— IIPOUCXOXKJICHHUE CIIEKTPOB MCITYCKAHUS U TIONJIOIICHMS;
— YCTPOMCTBO ¥ MPUHIIMII IEUCTBHS CIEKTPOCKOIIA.
Cmyoenm 0ondicer ymems:
— QHAJIM3UPOBATh Pa3JINYHbIE BUBI CIIEKTPOB;
Teopusi: Eciu nznyyeHne MCTOUYHMKA CBETA HAIIPABUTH HA CTEKIISTHHYIO NPU3MY, HA IYTH HPOIIEIIINX
yepes Mpu3My JIyueit TOCTaBUTh SKpaH, TO Ha SKpaHe MOXKHO HaOI0aTh HAOOP IIBETHBIX MOJIOC
-CIEKTP.
CriekTpoM HazbIBaeTCs pacIpe/iesieHne CBETOBOM YHEPIHHU IO ITTMHAM BOJIH (4acToTaM).
Cy1ecTByIOT CIIEKTPBl UCITYCKAHUS U CHEKTPHI oronieHusl. CIeKTphl UCITyCKaHUs ObIBAIOT:
HEIpEPBIBHBIE, JINHENYAThIE, IT0JI0CATHIE.
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[Tprunna HaOIIO1AEMOTO SBJICHHUS] COCTOUT B TOM, UYTO U3JTyUYEHHUE PA3JIIUYHBIX YACTOT UMEIOT
OJIMHAKOBYIO CKOPOCTh B BaKyyMe: a B JIPyroil cpejie /HarpuMep B CTeKIIe/ UX CKOPOCTh HEOJMHAKOBA U
3aBHCUT OT 4acTOThI KoeOaHuil. Tak, kak KO3(pPUIMEHT MpeToMIIeHHUS

n(n=c/ T?)

3aBHCHUT OT CKOPOCTH PacHpOCTPaHEHHUsI CBETOBBIX BOJIH, TO JIYYH YACTOT MPEIOMIISIFOTCS O- Pa3HOMY.
Habmronate cieKTp MOXKHO € TIOMOIIBIO CIIEKTPOCKOIIA MPSIMOTO 3pEHUSI.

[Tpubop coctouT U3 TpyOs! 1, COXKHON MpHU3MBI 2, cOOUparomiel JUH3bI 3, 3aKPETSIEHHOW BUHTOM 4,
MOCTOSIHHOM 1IENH 5, OKyIsp 6.

B pabote ncnonb3yroT mpubop IS 3aKUTaHUS CIIEKTPATBHBIX TPYOOK. OH COCTOUT M3 KOpIyca ,
KOXKyXa M OTAETbHOM MmiaHkH . [lnanka uMeeT miesnpb A1 HaOMoAEHHS CIIEKTPOB CBETAIIMXCS I'a30B C
MOMOIIBI0 cTieKTpockorna. [Ipubop padoTaeT OT HCTOYHMKA ITOCTOSTHHOTO TOKa ¢ HampspkeHueM 8-10 B.

Oo6opynoBanme: CrieKTpOCKOM MPSIMOTO 3PEHMSI / HIIA IBYXTPYOHBIN criekTpockorn/ 2. O0mue cBeaeHus
JUTSL BCEX DJIEKTpUYECKas JTaMIIOYKa, PEOCTaT, KITF0U, HCTOUYHHUK AJIEKTPUYECKOI SHepruu, acbecToBbIe
(GuUTHIIN Ha JKEJIEe3HOU MPOBOJIOKE, IITATUB JIJIS 3aKperieHus: (UTUIIEH, JTIIOMUHECIICHTHAS JIaMIIa,
cnektpansHbie Tpyoku /[I3CT/. pacTBOpHI BelIecTB /MEIHOTO Kynopoca, pactBopa KaCl -mapraHieBo-
KHCIIOTO KaJus / IOBETHBIC cTekna.3 HBGTHI)IG KapaHaaliu.

IIpaBusa oXpaHbl TPYAA NPH BHINOJTHEHUH NPAKTHYECKON padoThI:

1. Bynsre BHUMATENbHBI U AMCUUIIIIMHUPOBAHHBI, TOYHO BBINOJIHANTE YKa3aHUsS NIPENOAABATEINS.
2. He npucrymnaiiTe K BBIIOJIHEHNIO pabOThI O€3 pa3pelieHust MpenogaBaresl.
3. Pa3zmemaiite npubopbl, MaTepHasbl, 000pyI0BaHHE HA CBOEM paboueM MecTe TaKUM 00pa3oM, YTOObI
HCKJIFOUUTh UX MaJeHUE UIIN ONPOKH/IBIBAHNE.
4. HanpspkeHue Ha JIeKTposax CHeKTpanbHoi TpyOku 1,5 kB, mostomy npu pabote ¢ npudopom st
3a)KUTaHMsl CIIEKTPaIbHBIX TPYOOK clieyeT cOOII0IaTh MpaBuila IEKTPOOE30MacCHOCTH.

IHopsiiok BeINOTHEHUSI padOTHI:

1.Ha neMOHCTpanimoHHOM CTOJIE YCTAHOBUTD JIEKTPUUYECKYIO JIAMIIOUKY, IPUCOEIUHUTD €€ K HCTOYHUKY
ANEKTPUUECKON SHEPIUU Yepe3 peocTar u Kitod. Llenb 3aMkHyTh. 2. OKynsp CreKTpocKoma NpubIu3uTh
K rnazy. lllens ciekTpockorna HarpaBUTh HA HAKAJIEHHYIO HUTh 3JIEKTPUUECKON JaMIouku. Pe3kocTh
M300paKEHUS CIIEKTPa OTPETYIUPOBATh MEPEABMKEHUEM JIMH3BI 3a TOJIOBKY BHHTA 4. 3. PaccmoTtpeTh
CIIEKTp MPH MOJTHOM HaKaJle HUTU JIaMIIbl, HAUTU B HEM BCE CIEKTpalbHbIC 11BeTa. 4. L{enb pa3oMKHYTb,
3apHUCOBAThH CIEKTP, COXPAHMUB MOCJIEIOBATEIBHOCTD PACIIOJIOKEHHSI OCHOBHBIX IIBETOB CIIEKTpA.5.
[Tpubmu3uTH OKYJIAP CIEKTPOCKONA K IJ1a3y U PACCMOTPETh CIEKTp THEBHOTO cBera. 6. CpaBHUTH paHee
HaOJIIOTAEMBIN CIIEKTP CO CIIEKTPOM JTHEBHOTO CBETA M ClIeTaTh BHIBO. 7. 3aMKHYTh 11emb. [IpomomxaTs
HaAOJIO/IEHUE CTIEKTPa HAKATEHHOTO METaJlia, yMeHbIas Hakal HUTU. CIeUTh 32 YMEHbBIIICHUEM
SAPKOCTH CHEKTPA U NOCTENIEHHBIM NCUE3HOBEHUEM €0 COCTABHBIX LIBETOB. 8. BBIBOX 0 pe3ynbpTaTax
HaOMI0IeHUs 3amucaTh B OTYETE K paboTe.

2. HaOnronenne TuHeH4YAThIX CIEKTPOB

1. 3axxeup ciupToBKY. HanpaBUTh 11€71b CIEKTPOCKOMNA HA IUIaMsl CIIUPTOBKU U NOJIYYUTh SIPKUM, YETKHUM
cnexTp. 2. B nmnams cnupToBKHM MOOYEpeTHO BBECTU acOECTOBbIE (PUTUIIH, IPOTTUTAHHBIE
UCCIIEyEMBIMH PaCTBOPaMH.

PaccmotpeTs nosrydeHHbIE CIIEKTPBI; OTMETHUTD IOJOXKEHHUE [IBETHBIX JJUHUM CIEKTpa Il KaXK10T0
pactBopa. 3. CiupTOBKY MOTracuTh; HaOMOaeMble IMHEHYaThle CIEKTPhI 3aprcoBarth. 4. Brirounts
JIOMHUHECIIEHTHYIO JIAMITY B 3JIEKTPUYECKYI0 ceTh. 5. [llenb ciekTpockomna HalpaBuTh Ha JamIy U
paccMOTPETh CIUIONIHOM CIEKTp ee ToMuHopopa. OOHapy HUTh HA (POHE CIIIOIIHOTO CHEKTpa
HECKOJIBKO SIPKUX JIMHUH TapoB PTYTH ((PHOJIETOBYIO, 3EIEHYIO0, KENTYIO0). 6. JlaMITy BKITIOUHUTH,
JMHEHYaThIi CTIeKTp napoB pTyTH 3apucosath. 7. [logxmounts npubop [13CT k uctouHnky
AIIEKTPUYECKON IHEPTUH , COOIOAAS MTOISIPHOCTD. 8. PacmoNoKUTh mIeh CIEKTPOCKOIIA MapalieIbHO
IIeIH Ipuoopa U PaCCMOTPETh CIIEKTPHI ra30B; OTMETUTh XapaKTepHbIE ISl HUX LBETHbIEC JIMHUH,
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pacroioKeHHbIE Ha HEKOTOPOM PACcCTOSIHUU APYT OT Apyra. 9. [Ipubop OTKIIOYUTE OT MCTOYHHKA TOKA.
CrexTpbl 3apUCcOBaTh, COXPAHSs PACIIOIIOKEHHUE IIBETHBIX JIMHUM JIJIs1 KaXKJOT0 ra3a U OTHOCUTEIILHOE
paccrosinre Mexay HUMH. 10. CpaBHUTB CIIEKTPBI ra30B U ClIeIaTh BBIBO/I.

3. HaO/mioneHue CrieKTPoOB MOIJIOIIEeHHUS.

1. IIpubnu3nuTh OKyNsp CHEKTPOCKONA K [JIA3y U MOJyYUTh YETKUH CIIEKTp AHEBHOTO cBeTa. 2. [lepen
IIEJIbI0 CIIEKTPOCKOIIA [I00YEPETHO TOMECTUTh B CTEKJITHHOM COCY/IE PaCTBOPBI UCCIIEyEMbIX BELIECTB
U [IBETHBIE CTeKJa. 3. PaccMOTpeTh mosryuyeHHbIe CIIEKTPbl; HAWTH JIMHUU TOTJIOMICHUS; OOpaTUTh
BHUMAaHUE Ha KOJMYECTBO JIMHUM U MECTO UX PACIIOJIOKEHHUS B KQKJIOM KOHKPETHOM cityyae. 4.
Habnronaembie CeKTpHl.

KonTpoJsibHbIE BOIPOCHI:

1.KakoBa npuuuHa pacroyioXeHus: 6e1oro cBeTa npu3Moi?

2. Kak 00BsCHUTD MPOUCXOXKACHUE JIMHEHUATBIX CIIEKTPOB?

3. B uem paznuune qudpakinOHHOTO U TUCTIEPCHOHHOTO CIIeKTpa?

4. IToyeMy NpH yMEHBIIEHUHU HANIPSXKEHNUS «CBETOBAs OT/Aa4ay JIaMIl HAaKaJIMBaHHs yMEHBIIIAETCs, U
ceueHune NpuoOpeTaeT KpacHbI OTTEHOK?

5. Bynet 11 u3MeHsAThCA 4acToTa, JUIMHA BOJIH, LIBET IIPU IIEPEXO/Ie 3€JIEHOr0 CBETa U3 BO3/yXa B BOay?
6. IlpuBenuTe npumMepbl NPAKTUYECKOrO UCIIOIb30BAHUS CIIEKTPOB.

TpeGoBanus k 0GopMIeHHIO 0TYETA.

Ot4er nomwkeH ObITh 0(hOPMIICH Ha OYMa)KHOM HOCHUTEIIE U UIMETh CIICIYIOIIYIO CTPYKTYPY:

[{ens mabopaTtopHOii PabOTHI.
3ananue Ha 1abopaTtopHyo pabdoTy.

Otuér k padore.

s W N

BrIBozBI 110 MIpOIeTIaHHOM paboTe.

OneHka BbINOJHEHHOH PA0OThI.

OneHka BBINOJIHEHHOM 1TaO0paTopHO paboThl IPOBOIUTCS 1O CIEIYIOIIUM KPUTEPUIM:
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1. IlpaBUIBbHOCTD BHINOIHEHHS pabOThl ¥ OPOPMIIEHHUS OTYETA.
2. [TonHOTa 1 0GOCHOBAHHOCTD PE3YJILTATOB BBINOJIHEHHOIN pabOThI B BUJIE BHIBOJIOB.
3. TBopueckuit MOAXO/ K BHIITOJHEHUIO PAOOTHI.

4. 3HaHue Teopuu 1a0OPaTOPHOI pabOTHI.
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Tumynouoii 1ucm

T'OCYIAPCTBEHHOE ABTOHOMHOE ITPO®ECCHOHAJIBHOE
OBPA3OBATEJIbHOE YUPEX/IEHUE
«OPEHBYPI'CKII1 AT PAPHBIN KOJUIEIK»

OtyeT no n1abopaTopHBIM paboTam
no Aucuurinae « Pu3uka

KommuecTBo pador 10

BBIIIOJIHUJI CTYAEHT
IPYIIIBI

(®.1.0.)
[IpoBepu1 mpenoaaBareb:

(®.1.0.)
Orenka

c.lTonroponnss IlokpoBka

20 T.
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Jlabopamopnas paboma Ne

(I)aMI/I.TII/Iﬂ, HHUIHAJbI oﬁyqalomerom

I'pynna

JdaTa BbInosiHeHHsI padoOThI

Tema:

Hean:

OobopynoBanmue:

Otuér Kk padore:

3aganue 1. .....

3apanue 2. ....

BsiBoa mo pabore: ....

Ouenka npenoaasarest

IHoanmucey nmpenogaBarest
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Pexomennyemasi iureparypa:

OCHOBHbIE HCTOYHUKH:

1.B.®. Imutpuena. ®usuka ajs npodeccuii U cnenuaibHOCTEH TEXHUYECKOT0 IPpOoduiis: y4eOHHUK 1JIs
o0Opa3oBar. yupexaeHui Had. U cpel. pod. oOpasosanus / B.D. JIMurpuesa.-6-¢ usm., crep.-
M.:U3natenbckuii neHTp «Akaaemus», 2012, -448c.

2.B.®. imurpuena 3agaun o pusuxe. M. «Axkagemus» 2012 1.

JonosHUTEIbHbIE HCTOYHUKH:

3. IL.U. Camoiinenko, A.B.Ceprees: ®usuka: Y4eOHUK JUIsI CTYJICHTOB 00pa30BaTEIbHBIX YUPEKACHUI
cpenHero nmpogeccuoHanbHOro oopa3oBanus.- M. Akagemus,2012.

4. I1.1. Camoiinenko, A.B.Ceprees: COOpHHK 33124 U BOIIPOCOB 110 (pusuke.- M. Axkagemus,2010.
NurepHeT-pecypcesbi:

1. Caiit uia npenogaBareneii pu3nky, yqamuxcs 1 ux poaureneir www/fizika/ru

2.®usuka. O6paszoBatenbHbie pecypchl. MaTepHeT dusnka._ www/alleng/ru/edu/phys/htm
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