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1. IOAACHHUTEJIBHASA 3AITMCKA

Metoauueckre yka3aHHs K TMPOBEACHUIO JIAOOPATOPHBIX paboOT 1O y4eOHOW JUCIUILINHE
npennasHaueHsl s oOywarommxcs CIIO OJ16.11 Pwuzuka mo 43.02.15 TIOBAPCKOE U
KOHAUTEPCKOE AEJIO.
[IpakTuyeckue 3aHATHA/Ta00paTOPHBIE PAOOTHI MPOBOIATCA C IIETBI0 YCBOGHUS W 3aKPEIUICHUS
MPAKTUYECKUX YMEHHI M 3HAHUW, OBJIaJeHUs MpodeccHoHATbHBIMH KOMIETeHIUsIMH. B xome
MPAKTUYECKUX 3aHSATHI/Ia00opaTOPHBIX PabOT CTYACHTHI MPUOOPETAIOT NPAKTHYECKHE YMEHUS,
MPeAyCMOTPEHHBbIE paboueld mporpamMmor ydeOHou mucuumuinabl OJ[6.11 ®usmka, ydvarcs
CaMOCTOSITENIbHO paboTaTth C 00OpyAOBaHMEM, NPOBOIUTH OSKCIEPUMEHTHI, aHAIU3UPOBATH
MOJly4eHHBbIE pE3yJbTaTbl M JeNaTh BBIBOJBI, MOJTBEPKIAaTh TEOPETHYECKHE IOJOKEHUS
71a60paTOPHBIM HKCIIEPUMEHTOM

[Ipu BBINONMHEHUU MPAKTUYECKUX 3aHATHI/Ia00paTOPHBIX paboOT MO yueOHOW TUCHUIUINHE
O/10.11 ®usuka mnuaHUpyeTCsl AOCTHIKEHME CIEAYIOLUX ILelel: sBisiercs oTpaboTka
00y4JaloIMMHUCS TMPAKTUYECKUX HABBIKOB MO HM3YyUYEHHUIO BAXKHEHIIMX (U3MUECKUX 3aKOHOB U
(GU3HYECKUX BETMYMH JJAHHBIX 3aKOHOB.

BrlmenepeuncieHHple yMEHUSI W 3HAHMSI HampaBieHbl Ha (OPMHUPOBAHUE Yy CTYICHTOB
caenyromux obmux u npodeccuonansubix komnetenuii: OK. 02, OK. 03, OK. 04, OK. 05, OK.
09, OK. 10, IIK. 6.2, TIK 6.3, TIK 6.4.

2. IEPEYEHDb IPAKTUYECKHUX 3AHATUI/JTABOPATOPHBIX PABOT

[TpakTiueckue 3aHATUS/Ta00paTOpHbIE PaOOTHI BBHIMOJIHSIIOTCS OOyYarOIIMMUCA 1O Tpaduky,
COCTaBJI€HHOMY B COOTBETCTBUHM ¢ YyueOHbIM mnaHoM 1o 43.02.15 IIOBAPCKOE U
KOHJUTEPCKOE JEJIO u pa6oueit nporpammoii yueoHou aucuumauasl O/16.11 OU3UKA.

3amada IpakTUYECKUX 3aHATHIA/Ta00paTOPHBIX PadOT — 3aKPENUTh TEOPETHUECKIE 3HAHUS U
0oTpaboTaTh MPAKTHUYECKHE HABBIKM M YMEHHUS B COOTBETCTBUU C IJIAHUPYEMBIMU peE3yJibTaTaMu
00y4eHUsI.

CornacHo yuebnoro muana mo OJ16.11 ®U3UKA, na naboparopubie pabOThl OTBEIACHO
akajieMuueckux 14 gacos.

HaumenoBaHue pa3jesia, HoMep U TeMa JadopaTopHOii KoanyecTBo yacoB
padoThI

Pa3nea 2. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA 4
JlaGopatopHass pabora Nel: «M3ydyeHue ofHOrO U3 2
U30TIPOLIECCOBY

JlaGopatopnast pabota Ne2: «OmpeneneHue BIIAKHOCTH 2
BO3/IyXa»

Pa3nea 3. DiekTpoamHaMuka 6
JlaGopatopHast pabota Ne3. «OmnpeneneHue 3IeKTPUIECKON 2

C€MKOCTH KOHACHCATOPOB»

JlaGopaTtopnast pabota Ha Temy: Ne4 «IlociemnoBarenbHoe U 2
napajielbHOe COSAMHEHUE TPOBOTHUKOBY

JlaGopatopuast padota NeS «OmpeneneHue TEPMHUIECKOTO 1
Kod(UITMEHTA COPOTUBICHUS MEH.

JlaGopatopHass pabora Ha Temy: Ne6 «Habmonenue 1
JeMCTBUS MArHUTHOTO TOJISt Ha TOK»

Paznen 5. Onruka 3

JlaGopatopnast pabora Ne7 «3akoHBI OTpaKEHHS U 1




MMPCJIOMJIICHUSA CBCTa»

Jlaboparopuas pabora Ne «IlocTpoeHue u300pakeHUs B 1
JTUH3AX»

JlaGopaTopnas pabora Ha Temy: Ne9 «OmpeneneHue 1
neproJia TMPAKIMOHHON PEIETKI

Pazgen 7. JiemeHTbI KBAHTOBOW (UMK 1
Jlaboparopuass padora NelO «Dotoaddekr u ypaBHEHUE 1
OiHIITEHA JUTSt dotorddekra. [Ipumenenue

dorordpdexrar

HUTOI'O: 14

1. HHCTPYKTUBHO-METOJUYECKHUE PEKOMEHJIAIIUM 110 BBIITOJIHEHUIO
JIABOPATOPHBIX PABOT

Paznen 2. Mosekyasipaasi pu3uKka 1 TePMOAUHAMHMKA
JlaGoparopHasi padora Ne 1

Tema 3ansTus: «3yueHne oTHOTO U3 U3OMPOIIECCOB (2 4.)

CopepxaHue TeMbl: DKCIIEPUMEHTAIbHAS MPOBEPKA ra30BbIX 3aKOHOB.

[Tnanupyembie 00pa3oBaTeIbHbBIC PE3YJIbTATHI: TOTOBHOCTh O0YUYAIOIINXCS K CAMOPA3BUTHIO;
. MOTHBALIUIO K TTO3HAHUIO U 00YUYEHUIO;

. 3aKperUICHUE TEOPETUYCCKUX 3HAHU;

@opmbl  OpraHM3alMM  Y4eOHOH JEATENBHOCTH: OOYYalOIIMEeCs BBIIONHAIOT padoTy
HHIUBHUIYaAJIbHO.

[TpuGops! 1 MaTepHaibl: CTEKISHHBINA HMIMHADP BbICOTOW 50 cM, CTEKIISIHHAS TPYOKa JUIMHON
50-60 cm, 3akpbiTas C OJHOTO KOHIIA, CTaKaH, IUIACTWJIMH, TEPMOMETp, JIMHEIKa, OGapomerp-
aHepou[ (OJIMH Ha KJIacc), IITATUB C JIAKOW, XOJIOIHAs U Topsyas BOAA.

Teopus

B umnuaap ¢ Bomoi OmMycKarT OTKPBITBIM KOHIIOM BHHU3 TPYyOKy (cM. pucyHok 1.).. Eciam
YpOBEHb BOJbI B TpyOKE HAaXOAMTCS HUXKE YPOBHS BOABI B cocyie Ha h, To naBieHue BO3ayxa B
TpyOKe paBHO CyMM€ aTMOC(EPHOTO U TUAPOCTATUYECKOTO J1aBJIeHUs cTo10a Bo/bI BeicoTOM h. s
YIPOLIEHHUs] pacueTOB MOXHO H3MEpPSTh JIaBJI€HHE B MMJUIMMETpax pTyTHoro crosba. Torma, c
Y4€TOM TOr0, 4YTO IUIOTHOCTh BOABI B 13,6 pa3 MeHbIlIe MJIOTHOCTU PTYTH, AJS BO3AyXa B TpyOKe
MoxHO 3anucath p=H+h/13,6 rne H — atmocepHoe naBineHre B MUJUIMMETPAX PTYTHOTO CTOJIOA,
h — pa3sHocTh ypoBHEW BOJBI B IWJIMHApPE W TPyOKe, U3MEpPEHHAs B MHWUIMMETpax. B TpyOke
3aKJIF0OYEHA MOCTOSTHHAsE Macca BO3yXa, KOTOPhIH MOXKHO CUMTATh HAXOJSAIIMMCS MPH MOCTOSHHON
(xomHaTHOI) TemmepaType. OO0beM M JaBJi€HHE BO3JyXa, 3aKIIOYEHHOTO B TpPyOKe, MOXKHO
U3MEHATh, U3MEHsIsl INTyOuHy mnorpyskeHust Tpyoku. O0bem Bo3ayxa B Tpyoke V =1 S, rae 1| —
JUMHA cTosida Bo3ayxa; S — TmUiomans ceueHus TpyOku. [TockoibKy TMIIomags IMONnepeyHoro
ceueHus TpyOKH MOCTOSIHHA, JUIMHA CTOI0a BO3AyXa B TpyOKe MPONOpIHOHATIbHA 00bEMY BO3/1yXa.
[ToaTOoMy st mpoBepkH 3akoHA boiins — MapuoTr-Ta 10CTaTOYHO NMPOBEPUTH CIIPABEIMBOCTD pa-
BeHctBa: (H+h/13,6)l=cons

Xoxa padoTsl

CobepuTe yCTaHOBKY (CM. pUCYHOK 1.).
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NzmepsTe 6apomeTpom aTMOChEpHOE JaBICHHE B MM PT. CT.
[Torpy»xas B Boly TpyOKY OTKpPBITHIM KOHIIOM BHU3, U3MephTE h (IIOBTOpUTE OMBIT HE MEHEE TPeEX

pa3).

1. Pe3ynbTaThl M3MEPEHUI U BHIYMCIICHUH 3aHECUTE B TAOJIHILY.

2. 3auIIUTe BBIBOJ: YTO BBl M3MEPHJIM U KaKOM MMOIYYHIM PE3YIIbTAT.

OnpbITNe H h L C = (H+h/13,6)
MM. PT. CT. MM CT

KoHTposibHbIE BOIPOCHI.

1. YUto Ha3bIBaeTCS CHIJION TEPMOIMHAMUKA?

2. KakoBa npupozaa TepMOJUHAMUKHN ?

3. HazoBuTe OCHOBHBIE IPUYUHBI, OT KOTOPBIX 3aBUCUT TEPMOJANHAMUKA?
4. Pe3ynbpTaThl N3MEPEHUI:

JlabopaTopHasi padora Ne2

Tema: «OmnpeneneHue BIaKHOCTH BO3TyXa»

ean 3ansTHSA:

HAYYUTHCS TOJIB30BAThCS TUTPOMETpOM IMcuxpomerpuyeckum tuna BUT -1 u ompegensars
OTHOCHUTEIIbHYIO BJIQKHOCTH BO3/IyXa B KJIACCHOW KOMHATE.

HHCTPYKI[UOHHAA KAPTA

MaTepuanabHO - TEXHHYECKOE OCHAIIEHHE

Oo6opynoBanue: rurpomerp ncuxpomerpuueckui tuna BUT - 1, Boga, TabnuIs!.

Teopus

B armocdepe 3emnu Bcerma coaepkarcs BOAsSHBIE Tapbl. WX coiepkaHHE B BO3IyXe
XapaKTEepPU3yeTCsi a0CONIOTHOM ¥ OTHOCHUTEIBHOM BIAXHOCTBHIO. AOCOMIOTHAs BIAXHOCTH
OTIpeIeINIeTCs TUIOTHOCTHIO BOJSTHOTO Tapa Pa, HAXOAAIIETOCS B aTMochepe, Il ero napiuaibHbIM
JaBJICHUEM Pn. HapHI/IaIII)HI)IM JAaBJICHUEM Pn HA3BIBACTCA OABJICHHUEC, KOTOPOC IMPOHU3BOIUII OBl
BOJISTHOM TIap, €Clii OBl BCE IPYTHUE Ta3bl B BO3AYXE OTCYTCTBOBAIIH.



OTHOCHUTENTHPHON BIIQXKHOCTBIO (0 HA3bIBACTCS OTHOIICHHE MAPIMAIbHOTO JABJICHUS Pr BOISHOTO
napa, COJIepKaIlerocs: B BO3ayXe, K IaBJICHUIO HACBIIIEHHOTO Mapa Pu.n., IPH TaHHOUW TeMIiepaType.
OTHOCHUTENbHAS BIAKHOCTh () TIOKA3bIBACT, CKOJBKO IPOLECHTOB COCTABIIICT MapIUAILHOC
JMABJICHHE OT JaBJICHHUS HACHIIICHHOTO Iapa NpH JaHHON TeMmIepaType U OmpelersieTcs Io
dbopmynam:

P .100%
p”,“.

Q= P 100%
pll,”v

HIH Q=

[TapunanpHOE NaBIEHUE Pn MOXKHO PAacCUYMTATh MO ypaBHEHHMIO MenzeneeBa-Knaneipona wim 1o
TOYKE pOChl. TOYKa POCHI - 3TO TEMIIEPATYPA, IIPH KOTOPOH BOJSHOM Iap, HAXOIAIUNCA B BO3LYyXE
CTAaHOBMTCS HACBIILIEHHBIM.

OTHOCHUTEIBHYIO BIXXHOCTh BO3/[yXa MOKHO OIIPENIEIUTH C MOMOIIBIO CIIEIHATBHBIX TPUOOPOB.
Beinonnenue paGoTsl.

Paboma c ncuxpomemponm.

1. N3y4uTh yCTpOMCTBO NCUXPOMETPA U IPUHLIMII €r0 ACUCTBHUSL.

2. [TpoBepuTh HaIMUUE BOABI B pe3epByape U MpH HEOOXOAUMOCTH JIOJIUTH €e.

3. Cnare 1nokaszaHus CyXOro M CMOYEHHOTO TEPMOMETPOB M OIPEIEIUTh Pa3HOCTb HX
IIOKa3aHUM.

4. [Tonp3ysich NCUXpOMETPUYECKON TaOnMLeH, ONpeNeNuTh OTHOCUTEIbHYIO BIIAXKHOCTb
BO31yXa. Pe3ynbTaTel H3MEpEeHUi 3aHECTU B TaOJIUILY.

5. CenaTh BbIBOJI, YKa3aB (DU3MYECKUNA CMBICII U3MEPEHHON BEIMYMHBIL.

OTtHOCUTENbHAA
BJIQXKHOCTH Bo3ayxa §,%

Pa3nocth nokaszanuii
tepmomeTpoB Al1=1C-
1B:,

[Tokazanue TepMOMETPOB

CyXxoro tc CMOYEHHOTO tgj1 | TepMOMETPOB At=tc-tgn|BO31IyXa ©, %0

6. [To Tabnune «/laBneHue HACBHIIIEHHOTO BOASIHOTO Mapa U €ro IMJIOTHOCTb HMPU Pa3IUYHBIX
TEeMIIepaTypax» OMPEEIUTh JIaBJICHUE HACBIIEHHOTO IMapa Pun MPH KOMHATHOW TEMIEpaType U
napuaibHOE JaBJIECHUE Py IPU TEMIIEPATYpPE POCHI.

o= 100%

7. [Tonw3ysich hopmymnoit Pun. BBIYUCIIUTh OTHOCUTENBHYIO BIAXKHOCTb.
Pe3ynpTaThl U3MEpeHHii 3aHECTH B TAOJIUILY.

JlaBieHnue
Temneparypa |Touka HACBIIEHHOTO napa| [lapruansHoe | OTHOCUTENbHAS
BO3JyXa B POCBI pu JTAHHOW| 1aBJICHUE BIIAXKHOCTh
KOMHATe t tp TEMIIEpaType P 0, %

pH.n

C)IGJ'I&TI) BbIBO/I, YKa3aB d)I/I3PI‘I€CKPII>i CMBICJI I/I3M€D€HHOI>1 BCJINYNHEI.

KoHTpoJbHbBIE BONIPOCHI

1. Kakoii map Ha3bIBaeTCsl HaChIIEHHBIM? UTO Takoe TMHAMUYECKOE PABHOBECHE; TOUKA POCHI?
2.IToueMy noka3zaHHsi CMOYEHHOTO TEPMOMETPA MEHBIIIE, YEM CyXOro?

3. Kak, 3Hast TOUKy pOChbl, MO’KHO OIPEAEIUTH MAPLUAILHOE 1aBJICHUE?

4.Cyxol 1 BIaXHBIM TEPMOMETPHI IICUXPOMETPA MOKA3BIBAIOT OJAMHAKOBYIO TeMIlepaTypy. Kakosa
OTHOCHUTEIIbHAS BIaXKHOCTh BO3/1yXa?



Pasnea 3. DuekTpoamHaMmuka
JlabopaTopHas padora Ne3

Tema: «OnpeneneHue 3JMeKTPUUECKON EMKOCTH KOHJIEHCATOPOBY
Heab 3anaTus: . Onpenenuts EMKOCTh KOHAEHcaTopa. [IpoBepUTh 3aKOHBI TOCIIEIOBATEIBHOTO U
[IapaJUIEJIbHOTO COCIMHEHNS KOHACHCATOPOB
HHCTPYKI[UOHHA KAPTA
MartepuaJbHO - TEXHHYECKOE OCHALLIEHUE
OOopynoBanmue: METOIMYECKHE YKa3aHHUA 1O BBINOJIHEHHIO JaOOpaTOPHOTO 3aHATHS -
1a00paTOPHO — MPAKTUYECKasi TETPalb, KapaHjaail, JTuHelKa. VICTOUHUK 3JIEKTPUYECKON SHEPruu 6
B. Mumumamnepmerp. Konaencatoper (3-4 mt.) uzBectHoil émkocTu (1-6 Mxd). Konmencarop
HEU3BECTHOUN EMKOCTH. J[BYXIOIIOCHBIN nepekiitouarenb. CoequHUTEIbHBIE TPOBO/IA.

Teopernueckoe 000CHOBaHHWE BakHOW XapaKTEpHCTUKOW THOOOT0 KOHJIEHCATOpa SBISETCS €ro
anexkTpuyeckas EMkocTh C— (u3nueckas BelIMYMHA, paBHAsl OTHOUICHHIO 3apsiia Q — KoHJaeHcaTopa
K pasHoctu noteHImanoB U mexny ero ookmaakamu: C = Q / U. Beipaxaercs B CU B dapanax.
EMKOCTB KOHJEHCATOPa MOKHO OHPEJIENHTh OMBITHBIM My TEM.

C Cs Cy
I —
Cs Cn
ot b—f— o
C, Cz Co
i 1
c, C, Cio

C=dmkd C,=3mkd Ci=Imk Cy =0,5mkd Cs=0.7 mdp
Cy = 4mkh C o =4mx Cip = SMkd Cy = 2mkd

Copepxanue u [locnenoBaTebHOCTh BBIMOTHEHUS TPAKTUYECKON PabOTHI:

1Co0path IEKTPUUYECKYIO IIETIh I10 CXEME, PUCYHOK

2. B nenu ycTaHOBUTH KOHJIEHCATOP EMKOCTBIO 4,7 MKD

3. KonneHcaTop 3apsauTh; A 3TOTO COEAMHUTH €ro MEpEeKoyaTesieM Ha KOPOTKOE BpeMs C
MCTOYHHKOM MUTAHUSI.

4. CocpenorounTh BHMMaHME Ha MHWIIHaMIEpMeTpe, OBICTPO 3aMKHYThb KOHAEHCATOp Ha
U3MEPUTENbHBI TpUOOp W ONpeAeNuTh YHCIO JEJCHHH, COOTBETCTBYIOIIEE MAaKCHMalbHOM
OTKJIOHEHHIO CTPEJIKH.

5. OnbIT MOBTOPUTSH (TISATH pa3 HAMTU cpeiHee 3HAUEHUE n) AJis 0oJiee TOYHOTO OIpeIeTIeHHs Yncia
JeneHun «ncpy. HailTu oTHOIIEHNE KOJIM4ecTBa ACJIEHUN «n Cp» K EMKOCTH B3ATOIO KOHJIEHCATOPa
Cincp/C=k

6. OmbIT MOBTOPUTH ¢ Jpyrumu koHaeHcatopamu (2,2Mk®D, IMx®, 0,47mMkd, 0,22MxdD). 7.
Pe3ynbTarhl u3MepeHuid, BRBIYUCICHUHN 3aMucaTh B TaOIHUILY

[ »
UsB <
Kouziencatops! n3secTHoi
EMKOCTH 5 T
4, 7MKD, 2 2MkD, I MkD,

0,47Mk®D, 0,22mkD.
KonjieHcaTopbl HeH3BeCTHOI
Pucynok 2 éMKocTH 3 1wt




Emkocrs UYneno penenmii Otnomenune
Kongencaropa no mkane anean aeaenuii kK EmkocTn
C mx® ML KONAEHCATOPA
E ammepmeTpa
2z nep k="
8 C

OTHOCHTE/ILHAS IOTPEIIHOCTE

5= S5 009

C Ta.

8. Onwrr (1. 1-4) NOBTOPHTE C KOHJIEHCATOPOM H3BecTHOH éMkocTH Cy.
- = . n
OnpeaenuTs B 3TOM CIy4ae 9HCIO ICICHHIT Ny 1 HAITH EMKOCTE 3 cooTHOmeHMH Cy T"
9. V3narh EMKOCTL HCCGAYEMOIo KOHACHCATOPa (Y NPENoaBaTeIs) i, NPHHAB ¢€ 3a TabAHYHOE 3HAYCHHE, ONPEACIHTD
OTHOCHTEJIBHYIO IOIPELIHOCTE.

Bonpoce! Ui 3aKperieHus: TEOPETUYECKOT0 MaTepuala K MPaKTUYECKOMY 3aHATHIO!

1. Kongencarop B epeBojie — CrycTutelnb. [1o kakoli mpuunuHe mpudopy Jalid TaKoe Ha3BaHUE?

2. B uém cynHOCTh YKa3aHHOI'O METO/1a ONPEIEIICHNs EMKOCTH KOHIeHcaTopa?

3. O6bsacHUTB, MOXHO JH cooTHomeHne C = @ U mpodecTs Tak: EMKOCTh KOHJIEHCATOpA IMPSIMO
IIPONOPLUOHANIbHA €T0 3apsly U 00paTHO MPONOPLMOHATIbHA HANIPSKEHUIO MEKYy HUMU?

4. IloueMy EMKOCTb KOHJIEHCATOPA ITOCTOSIHHA?

5. OT 4Yero m Kak 3aBUCHT EMKOCTb IPOCTEHIIEro KoHAeHcaropa? 3anmumuTte (GOpMyIy 3TOH
€MKOCTH.

Pa3zgea 3. diekTpoguHaMuKka
JlabopaTopHas padora Ned
Tema: «IlocnenoBatensHoE U MapajieIbHOE COSAMHEHNE TPOBOTHUKOBY
Ieab padoThl: HAyYUThCS U3MEPATh MOYb KOHra, ucnons3ys 3akoH ['yka.

HHCTPYKI[HOHHAA KAPTA

MarepHnajbHO - TEXHHYECKOE OCHALIlCHHE

OOopynoBaHme: PE3UHOBBIM MINyp, WTATUB ¢ My(PTOH M JANKOHM, Ipy3bl, U3MEpUTENIbHAs
JUHEHKa.

Teopus
Ecnu x OJHOPOJHOMY CTEpXKHIO, 3aKpEIJIECHHOMY Ha OJIHOM KOHILle, MPUJIOKHUTh cuiy F
BJIOJIb OCH CTEpKHS, TO CTEPXKEHb MOJBEeprHeTcs aedopmanuu pactskeHud. Jedpopmanuio

pacTSIKeHHUS XapakTepu3yroT abcomoTHeM  yamuHeHuem  Al=l - lo;  oTHOCHMTEnbHBIM
YIJIAHEHUEM &= 0 B nedpopmupoBaHHOM TeEjd€ BO3HHKAET MEXaHUYECKOE
0

HaHpﬂ)KeHI/IC o, paBHOC OTHOIICHHUIO MOI[yJ'ISI CHUJIBI F K T1omaan HOHCpC‘IHOFO CCUCHUIA TCJIa
S:

F
o=—
S

Ha ynpyro gedopmupoBanHbie Teaa pacnpocTpaHseTcs 3akoH ['yka: mpu Maibix aedopMarusix
MEXaHUYECKOE HaMNpPsKEHUE G MPsIMO MPOMOPHUOHAIBHO OTHOCUTEIbHOMY YIJIUHEHHUIO:

G:E-|5‘

Kosdouuuent nponopruoHanbHocTH FE, BXOAAIMM B 3akoH ['yka, Ha3bpIBaeTcsi MOIYJIEM
ynpyroctu unu moxayiaem IOHra. Moayne HOHra mnoxas3piBaeT, Kakoe MEXaHHUYECKOE
HanpsKeHUE BO3HMKAET B MaTepuaje IpU OTHOCUTENbHOM NedopManuu paBHOM eAUHHIE,
T.e. NIpU YBEIHWYECHUHU JJIMHBI oOpasuma BABoe. B maHHONW paboTe HamoO ompeneauTh MOAYIb



ynpyroctu E (Moxyns FOnra) pesunoBoro muaypa. [Ipu BeimosHeHun paboTsl Ha0 y4eCTh, YTO
cuia ynpyroctu B JedOpMHUpPOBAHHOM TeJ€ UHCICHHO paBHAa CHJIE TSXKECTH TIpy3a,
NOABCIICHHOTO K PE3WHOBOMY IIHYpY: F=mg. Pe3uHOBBII MmHYp HMeeT KBaJIpaTHOE
ceuenue, modTomy S=a’, rje a - cropona kpajpara (a=1mm=1073m). OxonuaTenbHas Gopmyna
1t pacuera Moxyist FOHra nmeer Bun:

_m'g'lo

S-Al
Xo/1 padoThl.
1.OnveimNel
* HaHecTu Ha pe3MHOBOM IIIHYpE JIBE METKH Ha paccTosiHuu lo 1pyr ot apyra (okomno 10cwm)
U U3MEPUTH ITO paccTosiHue: lo=.... cM= ..... M.
e 3akpenutrh KOPOTKUU KOHEI] IIHypa B JIANKE IITaTUBA, a K JJIMHHOMY KOHIIy MOJBECHTH
rpy3 Maccod mi=  ....I=.....KT.

. CHOBa HU3MEpHTh PACCTOSIHME MEXIy MeTKaMu Ha mHype li= .... cM= ..... M.
Paccunraiite abcomotHoe yaaunenue muypa Ali=li - lo=.... cMm=..... M.
_m-g: Io
. [Tonb3ysice popmynoit —1 S.A| PaccuMTaTL MOAYJE YIPYTOCTH PESHHBL.
1
° E]_Z
1. Onwvim Ne2 (noBtopuTh onbIT Nel ¢ rpy3oM Ipyroil Macchl U CHOBa PacCYUTaTh MOJYJIb
Ownra).
M2= ...T=.....KT.
lo=....cM=.... M
b=....cM=.... M
Al=l - lo=.... cM= ..... M.
_m;-g 'Io
, =

S-Al
Eo=
3. PaccuuTarh cpenHee 3HaUCHUE MOYJIS YIIPYTOCTH pe3uHbl (Moayis FOHra).

E +E,

cp 2

4. Pe3ynbTaThl U3MEPEHUI U BHIYMCICHUHN 3aHECTH B TaOIUILy.
Ne lo, M I, m Al, m m, Kr g m/cz  am S, m? E,NA E, Ma
onbiTa

C)leﬂaTI) BbIBOJI, YKa3aB B HEM (bI/ISI/I‘-IGCKI/Iﬁ CMBICJI H3M€D€HHOI>'I BCJIIMYUHBI.

OTBeTUTH HA KOHTPOJIbHBIC BOIIPOCHI

. PaccuuTaTh 0THOCUTEIBHOE YAIMHEHUE PEZUHOBOTO IIHYPA.

. Jatb onpenenenue aeGpopManuy.

. Kakas nedopmanus uMeeT MecTo B JaHHOM OIIBITE: YIpYTas UIu IUIaCTUYHAs U
nouemy”?

Paszgea 3. DiekTpoguHaMuKa
JlabopaTopnasi paGora NeS



Tema: «Onpenenenre TepMUIESCKOro KOIPGUIIMEHTA COMTPOTUBIICHHS METH.

enpb 3aHATHSA: PACKPBITH BIUSHUE TEMIIEPATYPbl Ha JIEKTPUUECKOE COIPOTUBIEHUE METAILIIOB.
UHCTPYKIJUOHHAA KAPTA

MarepuanbHO - TEXHHYECKOe OCHALLICHUE

Oo0opyaoBanue 1pakTUYyeCKas TeTpadb, KapaHJall, JIMHEWKa, JIACTUK, KaJbKYJATOP.
JlaGopatopusbiii crena. KommiuekT npuOopoB Ha Tpu BapHaHTa: NPUOOp Ui ONpEAEICHUs
TEMIEpaTypHOro koddduienta conpoTuBiIeHust Mmeau, Tepmomerp Texuuueckuii ot 0 no 100°C ¢
neHoit aenenuss 1°C, oMMeTp, BHEHIHUN COCYJ KaJlOpUMETpa C BOAOW, AIEKTPOIUIMTKA, KIIOY,
COEIMHUTEIIbHBIE IPOBO/IA, INTATUB ¢ My(TOH U JIANKOW, MIJTUMETpOBas Oymara.

Teoperuueckoe 0O0OCHOBaHHME DIJIEKTPUYECKOE COMPOTUBICHHUE 3aBHCUT OT TEMIIEPATYypHI.
OOBbsIcHSIETCA 3TO TE€M, UYTO YIOPSIOUEHHOMY JBUKEHHIO CBOOOJHBIX AJIEKTPOHOB 3JIEKTPUUYECKUI
TOK JTO YHOPSAOYEHHOE JABM)KEHHE 3apsDKEHHBIX YacTHL - 3JIEKTPOHOB)  OKa3bIBaIOT
MPOTUBOJACUCTBUE (CONPOTHBJICHHE) AaTOMbl KPUCTAJUIMUECKON pEMIETKH, WHTEHCUBHOCTh
TEIUIOBOTO JIBM)KEHUSI KOTOPBIX M3MEHSETCS C M3MEHEHHEM TeMIepaTypbl. Y XUMHUYECKH YUCTBIX
METaJUIOB C MOBbIIIEHUEM Temmneparypsl Ha 1°C compoTtuBieHnue Bospacraer npumepHo Ha 0,004
(1/273) comporusienus npu 0°C u BeIpakaeTcs JiMHEHHON 3aBucuMocThio Rt =R0(1+aAt). RO —
conportuBienue metawia npu 0°C, At- pasHocTs Temmeparyp (KOHEYHOW W HaudajabHOW);, O -
TEMIEPaTypHbI KO3()PUIMEHT CONMPOTHUBIEHUS, MOKA3BIBAIOIIMN, HAa KAKyH YacTh HAualbHOIO
conpotusiieHus nposoanuka npu 0°C (273K) uzmensiercst conpoTupieHue Npu HarpeBaHuu Ha 1°C
win 1K. a=A R/ ROAt unu a=A R/ ROAT A R =RT — R 0. OnpITHBIM ITyTEM MOKHO OIPEACITHUTH O,
He mpuOeras K m3MepeHuto compotuBieHuss RO. J[ns 3Toro HEOOXOOMMO IBaXIbl HU3MEPUTH
conpotusiieHue uccaenyemoro Marepuana R1 u R2 npu passbeix temneparypax tl u t2, a 3atem u
o: R1/R2 =1+atl /1+at2 a=R2-R1/R1t2-R21t1

e
O6wmin BMA yCTAaHOBKM




IIpubop Buemnuii cocya kaaropumerpa

JIEKTPOILIHTKA Ommerp KJII0Y

Tepmomertp

[Tpudop cocrout u MeIHON TOHKOI NPOBOJIOKHU, HAMOTAHHOI Ha KAPTOHHBIN
LWIHHIP, COCAUHEHHBIN ¢ KJIEeMMaMH U NOMEIIEHHBII B CTEKIISHHYIO IIPOOUPKY.

TepmomeTp nomemarT B OTBEpCTUE Kapkaca /J1s ONpe/IeJIeHUs TeMIIepaTyphbl
ME/IHOM ITPOBOJIOKH

i

GMMET]

[TocnenoBarenbHOCTH BBIOTHEHUS PAKTUYECKOU PabOThI:

1. Cocyn ¢ BOJOM OCTaBUTh Ha JIEKTPOIIMTKY M BKIIIOYHUTD €€ B CETh

2. OnpenenuTs IIEHY JIeJICHUSI OMMETA.

3. U3meputs conpotusieHre R1 MmenHol npoBosioky Ipu KOMHAaTHOW Temneparype tl

4. OmyctuTh IpUOOp B BOAY, YCTAHOBUTH B HEM TEPMOMETP CM. CXEMY YCTaHOBKH. [Ipu HeKoTOpoOi
Temneparype t2 u3mMepuTh conpotusiieHne R2 nccnenyemoin mpoBOIOKH.

5. OnbIT OBTOPUTH 5 — 15 pas

6. Berurciuth 2 — 3 pasa o, ucnonbs3yst cootHomenue: o= R2 - R1/R1t2 - R2 t1

7. OmnpenenuTth CcpeqHee 3HAYEHHE OCP M CPaBHUB TOJIYYECHHBIH pe3ynbTaT ¢ TaOIMYHBIM
3HAYEHHUEM TEMIIEpaTypHOro Ko3((UIMEHTa COINPOTHUBIIEHUS MEIU, BBIUHCIUTH OTHOCUTEIbHYIO
MOTPEIIHOCTb.

8. Pe3ynbTarel u3aMepeHuii ¥ BRIYUCICHHUH 3anucaTh B Ta0muiy 1.

9. Hcmone3ys JaHHbIE OHKCIEPUMEHTAa, IOCTPOUTh Ha (MHJUIMMETpOBOW Oymare) Tpadux
3aBUCHMOCTH Rt OT t, oTKmampIBast mo ocu abciuce — Temneparypy B °C Ha ocu OpAuHAT —
COIPOTHBIICHUE.



10.Caenathb BEIBO
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Bomnpocs! 115 3akperieHust TeOpeTUYECKOro MaTepHaia K MpakTHUECKOMY 3aHATHUIO:

1.KaxoBa ¢u3nyeckas CyIHOCTb 3JIEKTPUUYECKOTO CONPOTUBIIEHUSA?

2. Kak 00BSICHUTD YBEIMUYEHHSI COTIPOTUBIICHUS METAJJIOB ITPU HArpeBaHUU?

3. OObscHUTH (QopMyTy, IO KOTOPOW ompenensercs TeMmIepaTypHbli  Ko3(hdULIHEHT
COINPOTHBIICHUS.

4. Ilouemy TemnepaTypHbIA KO3 (ULHUEHT COPOTUBIICHUS [ JIEKTPOIUTOB OTPULIATEIIbHBII?

5. KakoBo conporusnenue 0,5 Kr MenHON npoBosoku auaMerpoM 0,3 mm?

6. VYkazaTb MpakTUYECKOE IMPUMEHEHUE 3aBUCUMOCTU CONPOTHUBIEHUS TPOBOJHUKA OT
TEMIIEPATYPHI.



Paszgea 3. diekTpoguHaMuKa
JlabopaTopnasi paGora Ne6
Temy: Habmtonenne nelicTBUS MAarHUTHOTO TTOJIST HA TOKY
ean 3ansATHSA:
SKCIIEPUMEHTAIBHO BBIICHUTh  3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKAa, OT BEIUYHHBI
MarHuTHOM UHIYKIIUH.

HWHCTPYKI[UOHHAA KAPTA

MaTepuajbHO - TEXHHYECKOE OCHAII[eHHE

O6opynoBanue:

[TpoBONOYHBIN MOTOK, IITATUB, UCTOYHUK IOCTOSIHHOTO TOKA, PEOCTAaT, KJIFOY, COCJAMHUTEIILHBIC
nmpoBozaa, MOCTOSHHBLIA MarHurT.

Teopus

MarautHoe 1oje — OATO OCOOBId BHUJ MaTEPHH, IOCPEACTBOM KOTOPOHM OCYIIECTBISCTCS
B3aUMOJICCTBUE MEXKAY ABMKYIIMUMUCS SJIEKTPUUYECKU 3apsKEHHBIMU YACTUIIAMU.

CBolicTBa MarHUTHOTO MOJIA:

. MarnutHoe TIOJIe CO3JAeTCs JABMXKYIIUMHCS 3apsSOKEHHBIMH YacTUIIAMH UM TEJIaMH,
MPOBOJAHUKAMH C TOKOM, TOCTOSSHHBIMH MarHUTaMH.

2. MarauTtHoe 1oJjie ICUCTBYET Ha IBIKYIIUECS 3apsDKCHHBIC YACTHUIBI M TeJa, Ha MPOBOAHUKHU C
TOKOM, Ha IOCTOSTHHbIE MarHUTHI, HA PAMKY C TOKOM.

3. MarauTHoe 1oJie BUXPEBOE, T.€. HE MMEET MCTOYHUKA. MarHWTHBIE CHJIBI — 3TO CHJIBI, C
KOTOPBIMH ITPOBOJTHUKHU C TOKOM JIEHCTBYIOT APYT Ha Jpyra.

" N\

)

-

Pucynok 1 — MarautHbie CHITBI

Cuna AMnepa — 3T0 cuiia, ¢ KOTOPOH MarHUTHOE M0JIe AEHCTBYET Ha MPOBOAHUK C TOKOM. Moyiib
cuiibl Amrnepa paBeH MPOU3BEACHHUIO CHUJIBI TOKA B MPOBOJHUKE HAa MOJIYJIb BEKTOPA MarHUTHOMN
UHAYKIUH, JUIMHY TPOBOJHHMKA M CHHYC yrja MEXIy BEKTOPOM MAarHUTHOM HHIYKUUU U
HaIpPaBJICHUEM TOKA B TPOBOJAHUKE!

F,=1-B-Al-sina

I'ne:

Fa — cuna Ammepa, [H]

| — cuna Toka B IPOBOJIHUKE, [A]



B — unnykuust MarautHOTO 10T, [ T71]

Al — nnuHA POBOTHUKA, [M]

0. — YTOJI MEKy BEKTOPOM MarHUTHOW MHAYKLWU U HAIpaBJICHUEM TOKa B IPOBOJIHUKE.

Cwita AMriepa MakCUMaJibHa, €CJIM BEKTOP MarHUTHON MHAYKIIMHU HEPIICHIUKYJISIPEH TPOBOIHUKY.
Ecnu BeKTOp MarHUTHOM MHAYKLUMU MapajulelieH IPOBOJHUKY, TO MAarHUTHOE I0JIE HE OKa3bIBaeT
HUKaKOIo JCHCTBUSA Ha MPOBOJHUK C TOKOM, T.€. CHJIa AMIiepa paBHa HyJt0. Hampapienue cuibl
AMriepa ompezensercs Mo MpaBuUily JIeBOM pyku: Eciam jeByro pyKy pacHoyOKUTh Tak, YTOOBI
NEepPHEHANKYIISIpHAsT TPOBOJHUKY COCTaBIIAIONIAs BEKTOpAa MArHUTHOM HHIYKIUM BXOJWJIa B
JaI0Hb, a 4 BBITAHYTHIX Haliblla ObLIM HAIpPAaBJIEHBI 110 HANPABIIEHUIO TOKA, TO OTOTHYTHIA Ha 90
rpaaycoB OOJBIION Masel] MOKaKeT HapaBIeHUE CUJIBI, ICUCTBYIONINI HAa TPOBOAHHK C TOKOM.

Pucynok 2 — HanpaBnenune cuisl Amnepa. [IpaBuio neBoi pyku.

2. Onucanne 1a00pPaTOPHOI YCTAHOBKH

B cocraB nabopaTopHOii yCTaHOBKH (CM. pUCYHOK 3) BXOJIAT:
— IIpoB0OJIOYHBII MOTOK;

— HlTatuB ¢ My¢dTamu 1 JanKoi;

— MCTOYHMK OCTOSTHHOTO TOKa;

— Peocrar

— Kirou;

— CoenuHUTENbHBIE TIPOBOJIA;

— [loCTOSIHHBINM MarHurT.

A)

—

Pucynok 3 — DxcnieprMeHTanbHasi yCTaHOBKA



3. llopsAnok BbINOJTHEHUS PadoThI

1. CoOepure 3KCIEpUMEHTAIBHYIO YCTaHOBKY, MOKa3aHHYI Ha pucyHke 3a. [IpenBaputenbHo
KJIFOY JIOJDKEH OBITh Pa30MKHYT, IBXKOK PEOCTaTa YCTAHOBJIEH HA MAaKCUMAJIbHOE COMIPOTHBIICHHE.
2. 3aMKHUTE DJIEKTPUYECKYIO IIeTlb Ha HECKOJbKO CEKYH]I U 3aMEThT€ OTKJIOHEHHE KaTYIIKU OT
[IEPBOHAYAJILHOT'O MOJIOXKEHUS.

3. OnpIT MOBTOPUTE MPH Pa3HBIX 3HAYEHHUSX CHJIBI TOKA, KOTOpas H3MEHSAETCS C MOMOIIbIO
peocrara.

4. 3anumure HaOJIF0gaeMbIe SIBIICHUS.

5. Ilon3yHok peocraTa mepeBUHLTE B CpPEAHEE IMOJOKEHHE. 3aMEThTE OTKJIOHEHHE KATYIIKH OT
MIEPBOHAYAJILHOTO TMOJOXKEHHUSI CHayalla IpU OJHOM, a 3aTeM IMpHU JABYX MarHuTax (pucyHok 30).
3anumuTe HAOIIOAaCMBIE SIBIICHHUS.

6. BriOepure HECKOJBKO XapaKTEPHBIX BapUAHTOB OTHOCUTEJIBHOIO PACIONOXKEHHS MOTKa U
MarHuTa M 3apucyiTe MX, yKazaB HamlpasjieHue MarHuTHoro A) b) mnoss, HampaBieHue Toka u
IpeJrnoyiiaraeMoe JBUKEHHE MOTKAa OTHOCHTEIbHO MarHuTa. OmpenenuTe HampaBlIeHUE CHIIbI
Awmriepa.

7. 3anuimTe BHIBOJ O 3aBUCUMOCTH CHJIbI AMIIEpa OT UHIYKIIUH MarHUTHOTO TOJISL; OT CUJIBI TOKA B
IIPOBO/IHUKE.

4. KoHTpoJIbHbIE BONPOCHI

1. YUro Takoe MarHuTHOE 1oJe?

2. Kakue B3auMOICHCTBUS Ha3bIBAIOTCSI MAarHUTHBIMHU?

3. [lepeunciute OCHOBHBIC CBOMCTBA MAarHUTHOTO TTOJISI.

4. Yto takoe cuna Amrepa. opmyna pacuera. Equnuiib uamepeHusi.

5. CopmynupyiiTe npaBuiio AJis ONpeesieHUs] HampaBIeHUs CUIIbI AMIIepa.

Paszagen 5. OnTuka
JlabopaTopnasi padora Ne7
Tema: JIaGopaTopHast pabota Ne7 «3akoHbI OTpa)KEHUS U MPEIOMIICHUS CBETa»

Heab 3aHATHA: U3yYCHUE 3aKOHOB IT€OMETPUYECKON ONITUKH

HHCTPYKI[HOHHAA KAPTA

Obopyooeanue: TUIOCKONApasieNbHas IUIACTMHA U3 CTEKJIa WIIM OPICTEKIIa, JIA3epPHbI OCBETUTEINb
WIM JIa3epHas pydKa, MITaH€HIIMPKYJb, MUJUIMMETPOBast Oymara, MMuIbKH, ckpenku. [loBpiieHne
Y TIOHMKEHUE HAINIPSHKEHUS OCYLIECTBIIIOT C IOMOLIBIO MPAHCHOPpMamopos.

['eomeTpryeckoil ONTUKOW Ha3bIBaeTCs pa3Aes (PU3MKH, ONMUCHIBAIOIINMI 3aKOHBI pacpoCTPaHEHUS
AJIEKTPOMArHUTHBIX BOJIH (OOBIYHO CBETa B BHMJIUMON TIJIa30M 00JacTH), CIpaBeUIMBBIE INPHU
NPEIIOJNIOKEHNH, YTO JJIMHA BOJIHBI CTpeMuTcs K Hymo A—0. 3akoH NpSIMOIMHEWHOTO
pacrpoCTpaHEHHs CBETA: B OJHOPOJHOM CpEie JIyd CBETa PACIIPOCTPAHAETCS MPSMOJIMHENHO. 3aKOH
HE3aBHCHMOCTH CBETOBBIX NMYYKOB: 3(Q(EKT, TPOU3BOJUMBIA OJHUM CBETOBBIM JIyYOM HE 3aBUCHUT
OT JAEUCTBUS Jpyrux jyded. 3akoH oOpaTHUMOCTH CBETOBBIX Jydel: ecau Jdyd A, majgas Ha
ONTHYECKYIO0 CUCTEMY, IIOPOXKAAET JIyd B, BEIXOAAIIMI U3 CHCTEMBI, TO, HAIIPABUB HA CUCTEMY JIy4
C nmo nyuy B B oOpaTHOM HampaBieHHMH, Ha BBIXOJE HOJXy4duM Jyd D, maymuit mo myuy A B
oOpaTHOM HampaBiaeHHUH. OTMETHM, YTO 3[€Ch MBI paccCMaTpUBAaeM HJEalbHbIE ONTHUYECKHE
CUCTEMBI, KOIZla Ha OJUH IAaJaIIMi HAa CUCTEMY JIy4 BO3HMKAET OJUH BBIXOIAIIMNA U3 CHUCTEMBI
Iyd.



3aKOH OTpaKEHHS: JIy4 TMaJar0IINH, JIyd OTPaKEHHBIN U TIEPIICHIUKYJISP K TPAHUIIE pa3jelia cpel B
TOYKE TAJCHUs JIe)KAT B OJHOW IUIOCKOCTH, YIJIBI OTCUMTBIBAIOTCS OT MEPHEHAUKYISAPA, yTOJ
MaJIeHus 1 paBeH yriy oTpakeHwus 1', T.e. i=1".
3akon npenomienus CHemnmmyca-Jlekapra: Tyd naJaroniii, 1yd IpeIOMICHHBIA U MEePIEeHANKYISIP
K TPaHUIIE pa3liena cpell B TOUKE MaJCHUS JIeKAT B OJHOW IUIOCKOCTH, YIJIbl OTCYHTHIBAIOTCS OT
NEPIICHIUKYJISIPA, OTHOIICHWE CHHYCA yIiia MaJeHUs K CHHYCY yIJia MPeIOMIICHUS T JUIsl JaHHON
naphl CpeJl - BEJIMYMHA TOCTOSTHHAS.
- »
S 1 n,
. ) ’
SMr n,
riae n21 — OTHOCUTENBHBIA TIOKAa3aTeNlb MPEJIOMIICHHS Tapbl cpel C aOCOMIOTHBIM IOKa3aTelieM
NPEJIOMIICHUSI CPEIbl, OTKYyJa Jy4 BBIXOMUT (nl) m aOCONIOTHBIM ITOKA3aTelIeM MPEIOMIICHUS

cpensl, Kyna Jiyd BXoauT (n2 ). Ecnmm cBer mamaer u3 Bo3ayxa nl=1, To dopmymna mo3Boiser
BBIUKCIIUTH a0COMIOTHBIN MMOKa3aTesb MPeIoMIICHHs CPEIbI, Ky/1a Iy BXOJUT N2

¥ L]
SI1i
: 2
S r
OtmeTuM, 4TO YIJibl MAJEHHs] U MPEJOMIIEHUS OTCUMTHIBAIOTCS OT MEPHEHAMKYJSpa K IpaHULe
paszena cpen B Touke naaenus. Ecnu nl>n2, To yron npenomiieHus 6onblie yria najeHus. Toraa
npu HekotopoMm ilIP, korma r=n/2 u sinr=1, HaGmionaercs sBJIIEHHE IOJIHOIO BHYTPEHHETO
oTpakeHUs. B 3ToM ciyyae cBeT He BBIXOJIUT BO BTOPYIO CpPEly M PacHpOCTpPaHSAETCs MO I'paHule

pasnena cper. 5
TABJIMIIA PE3YJIBTATOB HABJIFOAEHUN

a,mm b,mm c,MM d,mm ni Ani 21 An nCP=AnCP=n=+,¢=...%.
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KOHTPOJIBHBIE BOITPOCBI

1. Yro usyuyaer reomeTpuuecKast ONTHUKa?
2. Chopmynupyiite 3akoHbI reomeTpuieckoit onTuku. 3. Chopmynupyiite mpaBuiao oTcyera yriioB
B reomerpuueckoil ontuke. 4. Yto Takoe aOCOMIOTHBIN Mokaszarenb npenomieHusa? Kakoa ero



paszmepHOCTh? 5. UTO Takoe OTHOCUTENBHBIN MOKa3aTelb npenomiieHusa? KakoBa ero pasmMepHoCcThb?
6. OT dYero 3aBHCHUT aOCONIOTHBIM IOKa3aTellb IMpeJoMieHus cperasl? 7. B yem 3akmrodaercs
SIBJICHUE TIOJTHOTO BHYTPEHHETr0 OTPakKeHUs?

Pazpnen 5. Ontuka
JlaGoparopHasi padora Ne8

Tema ««HOCTpOCHI/Ie I/I306pa)KCHI/I$I B JIMH3aX»

L[CJ'II) pa6OTI>I — OIpCACIIUTb (I)OKYCHOC PacCTOAHUC JIMH3bI, TOCTPOUTH I/I306pa)KGHI/I$I HCTOYHHUKaA CBECTAQ,
IMOJIYY4YCHHBIC TP MTOMOLIU JIMH3BI.

st monydenus pOKyCHOTO pacCTOSHUS HEOOXOIUMO PACIIONIOKUTh UICTOYHHUK CBETAa KAK MOYKHO JAJIbIIE OT
JIUH3BL, DKPAH PACIIOIIOKUATE TAKIM 00pa3oM, 4TOOBI OBUIO YAOOHO OTCUHTHIBATH paccTosHuS (puc. 1).

Ipan NuHaa

A NCcTouHUK
ceera
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Puc. 1. Cxema pa3meniennst 000pyA0BaHHs IS ONbITA |

DkpaH OyjaeM nepeMerarh 10 MOIyUYSHHs YETKOrO U SICHOTO H300pasKeHusl.

OHDCI[GHCHI/IC d)OKVCHOFO PaCCTOAHUSA JITMH3BI

HeobxomumMo BKIIFOYNTH CBET, B3ATh JKpPaH W NPUOIMKATH €ro K JuH3e. MBI JODKHBI TONYYHTh
CBETAIIYIOCS, OYCHb SPKYIO TOUKY. JTO M €CTh HW300pakeHHue, MOoJydYeHHOe B (okyce juH3blL PaccTosHue
MEXIy IMH30M W O3KpaHOM — 3TO (DOKYCHOE paccTosHue AaHHOM nuH3b.. OHO NPUOITU3UTENBHO
COOTBETCTBYET 15 caHTUMETpaMm.

[Monyuenne n300pakeHus, KOTJa HCTOYHHK CBETA PACHOI0KEH MEKIY (DOKYCOM U ABOHHEIM (DOKYCOM

Bropoii omnbitr. TlonyueHune u300paXkeHusI, KOT/Ia HCTOYHHK CBETa HAXOMUTCS MEXITy (OKYCOM U JBOWHBIM
hokycom.

Hcrounuk cBera OymeM pacroyiaraTb Mexay (OKYCOM M JBOMHBIM (POKYCOM JIMH3bI. Pacrojiaras Takum
00pa3oM MCTOYHHK CBETA, MBI MOJyYWM Ha JKpaHe yBEIWUYEHHOE NEPEBEPHYTOE M300paKeHHE MCTOYHHKA
cBeta (puc. 2).


https://interneturok.ru/lesson/physics/8-klass/bsvetovye-yavleniyab/laboratornaya-rabota-poluchenie-izobrazheniya-pri-pomoschi-linzy#mediaplayer
https://interneturok.ru/lesson/physics/8-klass/bsvetovye-yavleniyab/laboratornaya-rabota-poluchenie-izobrazheniya-pri-pomoschi-linzy#mediaplayer

Puc. 2. McToununk cBeTa U €ro N300paXKEHUs, OIBIT 2
[onyuenue n300pakeHus, KOT/Ia ICTOYHHK CBETA PACIOJIOKEH 32 JIBOMHBIM (JOKYCOM

Tperuit omeit. [lonyyuenne n3o0paskeHus1, KOT/1a HCTOYHHUK CBETa HAXOAUTCS 3a IBOHHBIM (oKycoMm (puc. 3).

Okpan
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Nunenka

Puc. 3. UcTtounuk cBera u ero n3o0paxxeHue, onbIT 3

HcTouHMK cBeTa pacmoyioKUM 3a JBOWHBIM (okycoM. [IpuOimkas kpaH K JIMH3€, MOJNy4aeM 4YeTKOe
n300pakeHne HCTOYHMKA CBETA. DTO N300paKeHNE YMEHBLICHHOE 1 IIEPEBEPHYTOE.
Odopmienne pe3yIbTaToB 1a00paToOpHON PaboTEI

Pesynbrarsl paboTsl cBenieM B Tabnuity 1.

Tabnuua 1. PesynbTrarsl 1a00paTopHO# paboThI

Ne F (m) d (m) Bua nsobpaxerns

1 0,15 04 YMEHbLUEHHOE,
nepesepHyToe,
AeNCTBUTENbHOE

2 0,15 0,2 yBenuyeHHoe,
nepesepHyToe,
AEeNCTBUTENbHOE



https://interneturok.ru/lesson/physics/8-klass/bsvetovye-yavleniyab/laboratornaya-rabota-poluchenie-izobrazheniya-pri-pomoschi-linzy#mediaplayer
https://interneturok.ru/lesson/physics/8-klass/bsvetovye-yavleniyab/laboratornaya-rabota-poluchenie-izobrazheniya-pri-pomoschi-linzy#mediaplayer

F (M) — pokycHOe paccTosiHIE, H3MEPSIETCS B METPax.

d (M) — paccTosiHEE MEKAY MPEIMETOM U JINH30U, M3MEPSIETCS] B METpax.

Pasnea 5. Onruka
JlaGoparopHasi padora Ne9

Tema «Onpenenenue nepruona 1MHPaKIHOHHON PEIIETKI
Hesab 3aHATHA: HAOIIOAEHUS CIEKTPA, MOIYYEHHOrO C IMOMOUIbIO TU(GPAKLMOHHON peleTKH, 1
W3MEPEHUE JUIMHBI BOJHBI CIIEKTPAJIbHBIX JTUHUM.
HHCTPYKLJHOHHAA KAPTA
Obopyoosanue: nudpakIMOHHAs PEIIETKA, ONTUYECKAs CKaMbs JIA3ePHBII HCTOYHHK CBETA.
JudpakumonHas pemeTka MnpeacTaBiser co0oi NepuoJuuecKyto CTpYKTYpY B BHJIE IIACTUHBI, HA
MIOBEPXHOCTU KOTOPOW HAHECEHBI C MOCTOSHHBIM IIaroM INapajuiesibHble WTpuXxu. CBET NMpOoXoauT
TOJIKO CKBO3b HETPOHYThIE PE3LIOM YYAacTKM, M pPELIETKa SBJIAETCS CUCTEMOM C NapasuieNbHbIMU
HIeJsIMUA LIMPUHOM a, pa3/ielIeHHbIMH HENpPO3pauHbIMM MpOMEXyTKaMu wmupuHoil b. Ilepuon
peweTku paBeH d=a+b. BmecTo nepuoja 4acTo 3aJat0T YMCIIO IITPUXOB HA €AMHULE ATUHBI n=1/d.
Y ron HaOmoAeHHS MakCcUMyMa JaudparupoBaHHBIX Jy4dell ok ompeznensercs (Gopmysoi
JU(PPAaKLUOHHON PELIeTKH.

=¥ br::? R
- b a
<o <>

. d

Eé 55

(@ + b)sinak = d sinak = kA

VYron HabOmoaeHus AMQPPAKIMOHHOTO MaKCUMyMa 3aBUCHUT OT JUIMHBI BOJIHBL. [losTOoMy mpu
OCBEILIEHUH PEUIETKH MOHOXPOMATUYECKUM CBETOM Jia3zepa TupakiMOHHAs KapTUHA MPEACTaBIsET
cO0OW CHCTEeMy MAaKCHMYyMOB, DPAaCIOJOKEHHBIX CHMMETPHYHO OTHOCHTEIBHO IEHTPAIbHOU
(HyneBoit) mosockl, kotopoit coorBeTcTBYeT k=0 u 00=0. [To 3Hauenuro k Makcumymsbl ObIBatOT 1—
ro, 2-ro u T.0. TOpsSAKOB. B mabopatopHoil paboTe UCMONB3YETCS ONTHYECKAs CKaMbs
MUKPOJIA00PATOPHH IS BBIMOJIHEHHs Ja00paTOPHBIX padOT MO ONTHKE IMIKOIBHOTO Kypca (GU3MKU
npousBoacTea OI'YII




k=-3 k=-2 k=-1 k=0 k=l k=2 k=3

“Lleatp MHTII”. B xauecTBe MCTOYHMKA CBETa MCIOJB3YETCs Ja3ep, JAIOUIMI B BUIMMON 4acTu
CIIEKTpa OJAHY MOHOXPOMAaTHUYECKYIO JIMHUIO, JUIMHY BOJHBI KOTOPOU MPEAIAaraeTcsi ONpENeInTh.

TABJIMLIA PE3VJIbTATOB HABJIIOJIEHUU
k Xk MM L.vMm X —X_; d,-lif}'7 M Ad; ,-10'7 M Adf ,.10'” M-

d=

H

107 M,

KOHTPOJIBHBIE BOITPOCHI
1. Kakue BOJIHBI HAa3bIBAIOT KOT€PEHTHBIMU ?
2. Yto Takoe audpaxius no @paynrodepy?

3. Uro Takoe audpakumoHHas pemerka? JlJis Kakux 1eiedl mpuMeHsieTcs AudpakiiuoHHas
pemerka’?

4. 3anumute Qopmyny audpakuMOHHOW pemeTku. BblpasuTe mepuoj pemeTrku 4depe3 4YHcio
LITPUXOB HA €AVHUILY JUIUHBI.

5. Kakue usmeHeHHs B AMQPPAKIMOHHOM KapTHHE MPOUCXOAST NPU M3MEHEHHH JUIMHBI BOJIHBI,
MIUPHUHBI TUPPAKIUOHHON pereTKu?



Pazgen 7. JjeMeHTbI KBAHTOBOW QU3NKHU
JlabopaTopnasi paGora Nel(
Tema: «DotoaddexT u ypaBHeHue DitHmTeHA 1 hoTodddekra. [Ipumenenne porodddexra»

Hean 3ansaTus: HabIIOAATh Pa3HOTO BUJA CIIEKTPHI.

HHCTPYKIIUOHHAA KAPTA

1). [lng Bcex HCHONB30BAaHHBIX [UIMH BOJIH CBETA NPOU3BECTH PAcyeT COOTBETCTBYIOIIMX YaCTOT BOJIH.
PesynpTathl BRIYHMCICHMI 3aMMcaTh B TAOMUITy 2 (IpUBeaeHa Ha TIOCTIeIHEH CTpaHnIIe).

2). Ucnonp3ys pe3yipTaThl U3MEpeHHH M3 TaOMUIBI 1, MOCTPOWTH BOJBT-aMIIEPHBIC XapaKTEPUCTHKH (
rpadukn 3aBucumocted I(U) ) mma Bcex mmuH BoimH cBeta. BHUMAHUE! [l xakmoil AJTWHBI BOJHBI
HEOOXOAMMO TIOCTPOWUTH OTHCIBHBIA Trpaduk, BeIOMpas MacmTad IO BEPTUKAIBLHONH OCH Tak, YTOOBI
HaHOCHMBbIE TOYKH 3aHUMaJIM BCIO TUTomans rpaguka — cM. puc. 11.

3). dns TOUHOTO OmNpeAesieHus] BEIMYHMH 3aIeP>KUBAOIIEro HanpspbkeHust U3, Ha KaKaAoM rpaduke HAaHECTH
JIMHUY, IPOJOJDKAIOIINE YIACTKU IPUMEPHOT0 IIOCTOSHCTBA U ObICTpOro pocta horoToka — cM. puc. 11. Ilo
TOYKE IMEpeceueHus 3TUX JIMHUNA ONpeAeNUTh IS AAHHOM IJMHBI BOJMIHBI BenmuuHy U3 M 3amucaTh ee
abCoIOTHOE 3HaUeHHE (C MOJIOKUTENBHBIM 3HaKoM) B Tabauiy 2. Puc. 11. IIpumep moctpoenus rpaduxa
BOJIbT-aMIIEPHOI XapaKTepUCTUKU (HOTOINEMEHTA.

4). Ucnonb3ys naHHble TaOMUOBl 2, MOCTPOUTH TIpauK 3aBUCUMOCTH BEJIMYMHBI 33JEP’KUBAIOILETO
HanpsDKEHUSI OT YacTOTHI CBeTa (MaciuTalbl MO OCSM ClieAyeT BBIOMPATh Tak, YTOOBI AKCTIEPHUMEHTAJIbHEIC
TOYKM 3aHSUIM Kak MOXKHO OOJibIIyl0 MOBEpXHOCTh rpaduka). IlocTpoeHHyr0  3aBUCHMOCTh
ANMpPOKCHMHUPOBATh IMPSIMOM JIMHHEH (IPOBOAS €€ TaK, 4TOOBbl 10 00e CTOPOHBI HPSMON HAXOAWUIOCH
MIPUMEPHO OJIMHAKOBOE KOJIMYECTBO IKCIIEPUMEHTAIBHBIX TOUEK — CM. pHUC. 9).

5). BriOpaB Ha mMpoBeAeHHON MPSMOH JBE MPOU3BOJBHBIC TOUKU (JOCTATOYHO JAJIEKO OTCTOSIIUE IPYT OT
JpyTa), ONpeACIUTh BEIHMYHHBI COOTBETCTBYIOIUX npupamennii AU3 (B BosibTax) U Av (B reprax) — cM.
puc. 9.

6). Hcnonp3ys paccuuTaHHble 3HaueHus npupameHnit AU3 u Av, BBIYMCIUTH 3KCIEPUMEHTAIbHYIO
BEJIMYUHY NTOCTOAHHOM 1Inanka B Jlx-c:

Av A=Useh

rae e = 1,6-10-19 K — Mmoaymb 3apsiaa 31eKTpoHa.

OOparuTe BHHMaHHE, YTO SKCIEPUMEHTAILHOE 3HA4YeHHEe h MOXET 3aMETHO OTJIMYaThCsl OT TaOJIMYHOTO
3HA4YEHUS 3TOM INOCTOSHHOHM, M3-3a TOTO, YTO HM3MEPEHUS MPOBOIMINCH HE HA MPELU3MOHHOM HAyYHOM
o0opynoBaHNM, a HA y4eOHOH J1TabOpaTOpHOI YCTaHOBKE, COIEPIKaIlel MPOMBIIUICHHBIH (OTOIIEMEHT C
HEONTUMAJIbHON reoMeTpren 3NEKTPOIOB.

I'PYIIIIA - CTYJEHT

Tabauua 1. PesyibraTsl H3Mepenuii BONBT-aMIEPHLIX XaPAKTEPHCTHK (hOTOIEMEHTA.

Hanpszxenne Dototok [ (MKA)
U (B) 2=410um | 2=450mm| 2=540num| A1=580 um
-2,00
- 1,90
- 1,80
- 1,70
- 1,60
- 1,50
- 1,40
- 1,30
- 1,20
- 1,10
- 1,00
-0,90
-0.80
-0.,70
- 0,60
-0.50
- 0,40
-0.30
-0.20
-0.10
0
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