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BBepeHue

Pabo4en nporpammon AucumnimHbl NpeaycMoTpeHo nposeaeHne 7 nabopaTopHbIX 3aHATUN

Llenbto npoBegeHuss nabopaTopHbIX 3aHATUN ABNSETCA 3aKpenseHue TeopeTUYeCcKux
3HaHUN 1 NpuobpeTeHne HeoBXOAMMbIX NPAKTUYECKMX HABLIKOB U YMEHWU MO OTAENbHbIM TeMaM
Kypca. Hapsgy ¢ dopmuMpoBaHMEM YMEHUA N HaBLIKOB B MpoLECcce MNpakTUYeCKUX 3aHATUN,
o6o6watTcs, BblpabaTbiBaeTCa CNOCOOHOCTb M YyMEHME UCMNOMb30BaTh TEOPEeTUYECKNE 3HaHUSA Ha
npaKkTuKe, pa3BMBalOTCA UHTENNEKTyalbHbIE YMEHUS.

OnpepeneHHass 4YacTb Yy4eBHOro BpeMEHW NPOrpamMHOro Kypca MU3NKM B CpefHuX
npoeccuoHarnbHbiX  Y4ebHbIX  3aBefeHUsAX OTBOAMTCH  SKCMNEePUMEHTY,  BbINOSIHAEMOMY
obyyarowmmmca B Buae nabopaTopHbIX 3aHATUN.

BbinonHeHne nabopaTopHbIX 3aHATUIW CNOCOOCTBYET:

1. [nyGokomy 1 0CO3HaAHHOMY YCBOEHUIO MaTepuana.

2. [NpnobpeTteHuto obyyarWMMUCA NPaAKTUYECKUX YMEHMMA U HaBblkOB paboTbl C
nabopaTtopHbIM 06opyaoBaHUEM.

3. PopMMpPOBaHUIO YMEHMI NPUMEHSATbL NOMYYEHHbIE 3HAHWS HA NPaKTUKe.

4. BblpaboTke npodeccuoHanbHO  3HAYMMbIX  KayecTB, KaK CaMOCTOSITENbHOCTb,
OTBETCTBEHHOCTb, TBOpYECKas UHULMATUBA.

5. PasButuio nHTepeca k umsuke.

B pesynbTaTe BbINOMHEHUS NAbOPATOPHbIX 3aHATMA Yy oOby4varowmxcs QOpPMUPYOTCS
3NeMEeHTbI CreayLmnx o6LLnX KOMNETEHLMI:

OK 01. Bbibupate cnocobbl pelweHuss 3agad  npodeccroHanbHON  OEATENbHOCTH,
NPUMEHUTENBHO K Pa3NINYHbIM KOHTEKCTaM;

OK 02. Wcnonb3oBaTb COBpPEMEHHbIE CpeAcTBa MOMCKA, aHanmMsa W UHTepnpeTauuu
MHOpMaUUM U MHMPOPMALIMOHHbIE TEXHOMOMMU AN BbINOSHEHUS 3agay NpodecCUoHanbHON
AEATENbHOCTMW.

OK 03. lMnaHupoBaTb M peanu3oBbiBaTb COOBCTBEHHOE MPOEeCCMOHaNbLHOE U NTIMYHOCTHOE
passuTue, NpeanpuHUMaTeNbCKyo OeATeNbHOCTb B nNpodeccmoHansHon cdepe, Mcnonb3oBaTb
3HaHWA NO NPaBoOBOW M (PMHAHCOBOW MPAMOTHOCTU B Pa3NNYHbIX XXU3HEHHbIX CUTYaLUSIX.

OK 04. 3dhdhekTBHO B3aMmonencTBoBaTh U paboTaTb B KONNEKTUBE N KOMaHAE

OK 05. OcyLecTtBnATb YCTHYO U MUCbMEHHYK KOMMYHUKALMIO HA rOCy4apCTBEHHOM Si3blKe
Poccunckon ®egepaumm ¢ yHeTom oCoO6EHHOCTEN COLMANnbHONO N KyNibTYPHOrO KOHTEKCTA.

OK 07 CopenctsoBaTb COXpPaHEHWIO  OKpyXalowen cpegbl, pecypcocbepexeHuto,
NPUMEHATb 3HAHNS 006 N3MEHEHUN KnuMmaTa, NPUHUUNLI 6epexxnnMBoro NPoOn3BOACTBa, 3PPEKTUBHO
AencTBoBaThb B Ype3Bbl4aNHbIX CUTYaLUAX.

Mpu NnoaroToBKe K BbINOMHEHUO paboThl crnenyerT:
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1. [loBTOpUTb TEOPETUYECKMI MaTepman No COOTBETCTBYOLWEMY Naparpady yvyebHuka.
2. O3HaKOMUTbLCS C U3MEPUTESbHBbIMU NPpMBopamMm 1 NX XapakTePUCTUKAMN.
3. [lo BO3MOXHOCTM 3apaHee NoAroTOBMTL Tabnuuy Ans 3anucn pesynbTaTos.
4. CpenaTb NMCbMEHHBIN OTYET MO BbIMOMHEHHOW paboTe.
Mepe4vyeHb NabopaToOpPHbLIX 3aHATUN
Ne Kon-
n /I'I HanmeHoBaHMe NnabopaTOpPHOro 3aHATUA BO
yacosB
1 M3yyeHne ogHOro U3 n3onpoLeccos 2
2 OnpegeneHne BNaXXHOCTN BO3ayxa 2
3 N3yyeHne 3aKOHOB MocreaoBaTesib.HOro U napannenbHoro coeguHeHumn 2
NPOBOAHUKOB.
4 NamepeHne SC 1 BHYTPEHHETO CONPOTUBNEHNA NCTOYHMKA TOKA 2
5 N3yvyeHne aBneHnsa aneKTpoMarHMTHOM MHAOYKUMU 2
6 OnpegeneHne nokasatens NpenioMneHnst CTekna 2
7 OnpepgeneHvne AnnuHbI CBETOBOW BOJSIHbI C MOMOLLbIO AndpaKkLMOHHON 2
peLleTKu.
WNToro 14

Paspen 2.Tema 2.1. OCHOBbI MONEKYINAPHO-KUHETUYECKON Teopun. TennoBoe ABMXKEHNE
MOJIEKYy.

Na6opartopHoe 3aHATME Nel
M3yyeHue ogHoOro us nsonpouecconB

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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Llenb: nayuntb 3akoH bonna-MapuoTTa.
McxogHble faHHble M MaTepuarnbl: CUNbGOH, MeTaniM4yeckum MaHoMeTp.

KpaTtkasa aHHoTauus:

b ¥

’
|
|

OKcnepuMeHTarnbHas yCTaHOBKa 4S5 NPOBEpPKM 3akoHa bonna-MapuoTTa nokasaHa Ha pUCYHKe.
OHa cocTtonT 13 cunbcoHa, N03BONALEro N3MeHATb 06beM rasa (Bosayxa), U MeTanIn4eckoro
mMaHomeTpa. CHavana oTkpbiBaloT 06a KpaHa MaHOMeTpa U C MOMOLLbIO BUHTA CUnbgoHa
pacTArMBaloT UMM CKUMaKT UUNMHAP Tak, YTobbl 06bemM Bo3ayxa B HEM Obin paBeH 7,5y.e.3aTemM
3aKpbIBalOT NpaBbIl KpaH MaHOMeETpa M NPUCTYNaKT K NPOBEPKE 3aKOHa

Bonna-MapuoTTa, KOTopbIN UMeeT crneaytoLLyo dOpMYMPOBKY: AN ra3a JaHHOW MacChl
npounsseneHne aaBneHus rasa Ha ero o6bem NOCTOSHHO, eCnNn TeMmnepartypa rasa He
nameHsietcsa: PV=const . Heckonbko pa3 megneHHoO nameHsitoT ob6bem Bo3gyxa B npmubope n
HabnogaeT 3a NoKkasaHMAMN MaHOMeETpa, Npu NOCTOAHHON TemnepaType.

PesynbTaTtbl namepeHuit 3anncaHbl B Tabnuvue rge o6bem BblpaXKeH B YCNOBHbIX

eavHULax, a gasneHune - B atmocdepax (1 atm = 1 kr/cm? = MNa).

CopepxaHue 1 NopsiAoK BbINONTHEHNSA paboTbl
1. O3HakOMUTBLCA ¢ 060pYAOBaHNEM, 3anncaTh X TEXHNYECKUE OAaHHbIE.

2. Nameputb 06beM, fAaBneHune. PesynbTaTbl 3aHECTU B Tabnuuy.
3. o nony4vyeHHbIM JaHHbLIM paccunTaTtb - PV.

O61bém V rasa [aBnenue P MponsBeneHne gaBneHns Ha 00bLEM:
PV=const
7,5 1
6,5 1,15
6,0 1,25
8,0 0,94
9,0 0,83

4. Coenatb BbIBOA O 3aBUCUMOCTU AaBfeHNs AaHHOW Macchl ra3a oT ero o6bema npu
LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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NOCTOSIHHOM TemnepaType.
5. MocTponTtb rpadomk 3TOM 3aBUCUMOCTMW.

BbiBOAbI No paborTe.

KoHTpornbHbIEe BONPOCHI:

1. UT0 HasbiBaloT nsonpoueccom? ChopmynupymnTe rasoBble 3aKOHbI.
2. 3apucynte rpadmkm M3onpoLeccoB?

3. 3anuwmTe | 3aKOH TepMOoANHAMUKN ONA PasfnNYHbIX N30NPOLLEeCCOB?
Kakon npouecc HasbiBatoT agnadatHeiM? MNpuBecTn npumepsl

Jlumepamypa:

Msikuwes, I". A. dusuka. 10-n knacc. ba3oBbin 1 yrnybneHHbIN YpoBHU : y4ebHuk / . A. Makuwes,
b. b. byxoBues, H. H. Cotckuin ; noa pea. H. A. MNMapdeHTeeBon. — 11-e nsg., ctep. — Mockea :
MpoceeweHune, 2024. — 432 c. : nn. — (Knaccudeckun kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaweHns: 21.10.2024).

— Pexum poctyna: no nognucke. (ctp.189-191).

Pasgen 2. Tema 2.2 ArperaTHble COCTOSIHUA BellecTBa

Na6opartopHoe 3aHATME Ne 2
OnpepgeneHve BNaXXHOCTU BO3Aayxa
Llenb: OnpegenuTb OTHOCUTENbHYHO BRIAXHOCTb BO34yXa B KabuHeTe.

McxogHble gaHHble U MaTepuansl:
TepMoMeTp AEMOHCTPALMNOHHLIN, TEPMOMETP NabopaTopHbINA, CTakaH C BOAOW KOMHaTHOM
TemnepaTypbl ,KyCOK Mapnu, ncuxomeTpudeckas Tabnuua.

KpaTKaFI aHHOTauuA.

1. Boga 3aHumaeT okoso 70,8% noBepxHOCTM 3eMHOro wapa. XXuBble opraHM3Mbl cogepXaT oT
50 0o 99,7% Bogbl. O6pa3HO roBOps XMBble OpraHM3Mbl - 3TO OAyLWEBNEHHAA Boaa. B
aTtmocdepe HaxoamTcsa okoso 13-15 Teic. Ky6. KM BOAbI B BUAE Kanenb, KPUCTaNoB cHera u
BoAsiHoro napa. B cpegHem B atmMocdepe 1.24x 10'°kr BogaHoro napa. M xoTts ero gonto
cocTtaBngaeT MmeHblle 1 % oT obuen maccobl aTMocdepsbl, €ro BMSHWE Ha norogy, knumaTt 3emnu,
CaMOYYBCTBME NOAEN OYEHDb BESMUKO.

[(MaBHbIN NCTOYHMK BOASHOrO napa B atMmocdepe - ncnapeHue BoAbl C NOBEPXHOCTU OKEAHOB,
MOpen BOAOEMOB, BaXXHOW No4yBbl, pacTeHnin. C BOASHbBIX MPOCTOPOB M CyLUKM 3a rof ucnapsietcs
cebile 500 000 kmM3BoAbI, T.€. KONUYECTBO BOAbLI, MOYTU PaBHOE KONMUYECTBY BOAbl B YEpHOM

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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Mope.
B atmocdepe nog BNnAHMEM pasfiMyHbIX NPOLIECCOB BOAAHOW Nap KOHAEHCUMpPYyeTCS.

Mpwn aTom o6pasytoTcs obnaka, TymaH, ocagku, poca. Npu koHgeHcaumn Bnaru BblgenseTcs
KONMMYeCTBO TeNNoTbl, paBHOE KONMMYECTBY TENMOThl, 3aTpavYeHHOMY Ha ncnapeHue.

OTOT npouecc NPUBOANT K CMAMYEHUIO

KNUMaTUYeCKNX YCITIOBUI B XONOAHbIX panoHax.

2. Bo3gyx MOXeT ObITb CyXON M BraXHbIn B 3aBUCUMOCTM OT KONMYECTBA NapOB, HAXOASLLMXCS
npwv aHHOM TemnepaType B aTmocdepe.

ABContoTHas BNaXHOCTb p NOKa3bIBaE€T CKOSbKO rpaMMOB BOASHOMO napa CoOepXuUTCS B BO34yXe
06bEMoM 1 M3 Npu AaHHbIX YCNOBUAX, T.€. NNOTHOCTb BOAAHOMO napa, M3aMepsemMoro B é

[ns cy>xaeHnsa o cTeneHn BNaXXHOCTU BaXXHO 3HATb, B1IM30K nu ganék BoasHon nap,
HaxoAsALMNCA B BO34yXe, OT COCTOSIHUSA HacbIWeHns. [1ng aToro BBOAAT NOHATHE
OTHOCUTENTbHOW BNaXXHOCTMU.

OTHOCUTENBHOM BMAXXHOCTLIO BO3yXa ¢ Ha3blBalOT OTHOLLEHME abCOMOTHON BNAXXHOCTU
BO34yxa p K NSIOTHOCTU p, HACbILEHHOro BOASIHOrO napa npu Ton xe TemnepaTtype. ¢
BblpaXkaeTcsl B NpoLeHTax.

OTHOCUTENBHYIO BNAXXHOCTb MOXHO onpeaenutb no gopmyre.

o =2 x100% (1)
Po

3. Ecnu BnaxHbIn BO3OYyX OXNaxaaTtb, TO NP HEKOTOPOW TemMnepaTtype nap, Haxogswuncs B
BO3yXe MOXHO AOBECTW 0 HacblweHus. [Npn ganbHenwem oxnaxaeHnn BoAsSHOM nap
Ha4YMHaeT KOHOEeHCMPOBaTLCA B BUAE POCHI.

MosiBnsieTca TymaH, BbinagaeT poca.

Temnepatypy, Npy KOTOPOW Nap, HAXOAALNACA B BO3ayXe, CTAHOBUTCS HaCbILWEHHbI B Npouecce
OXnaxaeHus, HasblBalOT TOYKON POChI.

Mo To4ke pocChkl C MOMOLLBIO cneumanbHbiX Tabnmy MOXHO onpeaennTb abContoTHYO BAAXHOCTb
p. o 3agaHon TemnepaType BO3ayxa MOXHO OnpeaenuTb C MOMOLLbIO 3TUX e Tabnuy
NMNOTHOCTb HaCbILWEHHOMO Nnapa p,, a 3atemM no opmyne (1) onpeaenstoT OTHOCUTENbHYIO
BMaXHOCTb BO3AyXxa.

4. 3HadyeHne BNaXHOCTM BO3ayxa.

OT BNaXHOCTM 3aBUCUT MHTEHCUBHOCTb MCMapeHWs BNaru ¢ NOBEPXHOCTM KOXKM Yenoseka. A
ncnapeHue Bnarn nmeet 60MbLIOE 3HAYEHNsT ANA NoadepXKaHus TeMnepaTypbl Teria NOCTOSAHHON
[

BnaronpusaTHasa ona Yyenoseka oTHOCUTENbHAsA BriaxHOCTb Bo3ayxa 40-60%. Takyto BNaXXHOCTb
NOAAEPXMBAKOT NPON3BOACTBEHHbIX MOMELLEHUsIX, Ha BOPTYy KOCMUYECKOro kopabns.

Bonbloe 3HaYeHne MMeeT 3HaHMe BNaXXHOCTU B METEOPONOrnM Anst npeackasaHus noroapl, T.K.
KOHAEeHcauusa BoOAHOro napa npuBoauT K obpasoBaHunio 06nakos 1 nocnegyroLemy BbinageHuo
ocagkos. Npun aTom BbigensieTca 6onbLoe KoNMYecTBO TeENNOThl B atmocdepy. N HaoboporT,
ncnapeHue conpoBoXaaeTcs NOrmnoweHneM TenmnoThl.

B Tkaukom, koHOUTEPCKOM, /ne4yaTHOM 1 ApYyrMx NPOU3BOACTBAX A5 HOPMAnbHOIO TeYeHUs
npoueccoB Heobxoanma onpenenéHHas BNaxHoCTb.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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XpaHeHne npon3BeaeHNin UICKYCCTBA, KHUT, My3blkalnbHbIX MHCTPYMEHTOB TpebyeT noaaepxaHus
BMa)XHOCTW HAa HEOOXO4MMOM YPOBHE.

5. MNpunbopbl Ana onpeaeneHns BaXxHOCTHU.

[na onpegeneHnsa BNaHOCTU BO34yXa MCMNOMb3YOT Takne npnbopbl, Kak rmMrpoMeTpbl
(KOHOEHCaUMOHHbIN U BOIOCHON) 1 NcnxpomMeTpbl. C NOMOLLbIO KOHAEHCAUNOHHbIV_TUrpoMeTpa
MOXHO onpenenntb

abCoNOTHYIO BNAXXHOCTb MO OYKE POChI.

[lencTtBre BONOCHOroO rmrpomMeTpa OCHOBAHO Ha CBOMCTBE YeroBeveCcKoro Bosioca yaIMHATLCS
Mpy yBENNYEHUN OTHOCUTESTBHOW BMAXXHOCTN BO3ayXa.

Mpn aTOM cTpenka Ha LWKane ykasblBaeT OTHOCUTESbHYHO BIIaXXHOCTb BO34yXa B NPOLIEHTaXx.

6. YCTPONCTBO M NpUHUMN OENCTBUSA NCUXPOMETPa.

lMcuxpomeTp cocTomT 13 AByx TepmomeTpoB. OanH TEPMOMETP NoKa3biBaeT TeMnepaTypy
BO3Ayxa, a Apyron obMoTaH TKaHbto, KOHeL, KOTopon onyLeH B Boay. [1pu ncnapeHuun sogsl ¢
TKaHM TEPMOMETpP OXnaxgaeTcs.

Mpu 6onbLien nnm MeHbLen BNaXXHOCTU UcnapeHme npomcxoaut boictpee?

3HauMT pas3HOCTb NOKa3aHU TepMoMeTpa TeM BorbLle, YEM MEHbLLE OTHOCUTESNbHAsA
BNa)XHOCTb. [0 pa3HOCTM NoKasaHUM CyXOro 1 BaXHOro TEPMOMETPOB C MOMOLLIbIO
cneumnanbHbIX Tabnuy, MOXHO onpeaenMTb OTHOCUTESbHYH BNAXXHOCTb BO34yXa.

YkasaHus k pabore.

1.C nomMoLbo 4EMOHCTPALMOHHOIO TEPMOMETPA M3MepbTe TeMMNepaTypy nosayxa B knacce - Kyx
TepmMoMeTp NnabdopaTopHbIN.

2. O6epHUTE pesepByap TepMomeTpa nabopaTopHOro Mapremn Tak, YTobbl KOHYMK TKaHM
cBOOOAHO CBMCAnN BHU3, U 3aKpeNUTe ero HUTKOMW.

3. [lep>xa TepMoOMETP 3a ero BEPXHUM Kpan, onycTUTe CBMUCAIOLLYIO YacTb TKaHW B Boay. Boaa
AOJIMPKHA CMOYMTb TKaHb. [py 3TOM pe3epByap TeEpMOMETPa AOMKEH OCTaBaTbCA Bbille YPOBHS
BOAbl B CTakaHe.

4. Habntogas 3a nokasaHMsiMM TepMOMETpa, 3anunTe caMoe HM3Koe NokasaHne TepMoMETpa,
3TO 3HAYUT ty 0

5. Pe3ynbTaTbl U3MEpPEHUN 3aHecuTe B Tabnmuy.

t cyxoro, OC | t BnaxHoro ,0C t cyxoro — t BnaxkHoro ,0C | OTHocuTenbHast BNaXXHOCTb
®,%

6. C NoMOLLbI0 NCUXPOMETPUYECKON Tabnuubl onpeaenuTe OTHOCUTENbHYHO BNaXXHOCTb BO3ayXa
B Knacce

7. BbiBOA.

KOHmpOflebIe 80r1PpOChI

1. YTo Takoe ucnapeHme? KongeHcaumna?

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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2. Kakne atmocdepHble ABNeHns 0O6bsACHATCA KOHAEeH caumen napa?

3.MornawaeTtca nnu Bbl4ensieTcst IHeprmust nNpu
a) KoHgeHcauuu, 6) ncnapeHun?

4.Kakon nap Ha3sblBalOT HacbIWeHHbIM? HeHacbIWeHHbIM?
5. Yto 03HavaeT AMHaMM4YeCcKoe paBHOBECUKE XNOKOCTM 1 napa?
6. Touka pochl.

Jlumepamypa

Mskuwes, . A. dusuka. 10-n knacc. bazosbi 1 yrnybneHHbIN YPOBHU : y4ebHuk / . A.
Msaknwes, b. 6. byxoBues, H. H. Cotckun ; nog pea. H. A. NapdeHTbeBon. — 11-e 13a., cTep.
— Mockaa : lNpoceeleHune, 2024. — 432 c. : nn. — (Knaccuyeckun kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIn.-URL: https://znanium.ru/catalog/product/2157221 (gaTa
obpaitenuns: 21.10.2024). — Pexxum gocTtyna: no nognucke

Paspgen 3.Tema 3.2.3aKOHbI NOCTOAHHOIO TOKa.

Na6opartopHoe 3aHATME Ne3
N3yyeHune nocnepoBaTenbLHOro U napansenbHOro coeAuHeHUsi NPOBOAHUKOB
(pe3ucTopoB).

Llenb: aKCnepMMeHTarnbHO NPOBEPUTL YTBEPXKAEHME O TOM, YTO B 3NIEKTPUYECKOA Lienu,
cofepaLlel fBa NocneaoBaTenbHO COeAMHEHHBIX PE3UCTOPa CONPOTUBIEHNEM R, U R,
cnpasensiMBbl paBeHCTBA.

Ry 5= Ri+Ry; Uy = U +U, m

U R
U—1 = R—1 , rae U;u U, - NnageHne HanpshkeHne Ha COOTBETCTBYHOLLMX CONPOTUBIIEHUSIX.
2 2

NcxopHble AaHHble U MaTepuarbl: UICTOYHMK 3NEKTPONUTaHNs, pe3ncTop R;, pe3nctop R,,
amnepMeTp, BONbTMETP, KoY, coeanHUTENbHbIE NPOBOAA.
CxeMa yCTaHOBKM 41151 BbINONIHEHUS paboThbl NokasaHa Ha puc 1.

CogaeprkaHue 1 NoOpsiAoOK BbIMNOMHEHUS paboTbl:
lNMocnepoBaTenbHOE cOeaNHEHME
1. O3HakoMuTbCA ¢ Npubdopamu 1 obopyaoBaHNEM, 3anMcaTb NX TEXHNYECKNE OaHHbIE.
2. Cobpatb anekTpuyeckyto uenb (puc 1).
3. Mameputb 0buwee HanpskeHne U, n HanpskeHne Ha yyacTtkax Uy, U,.
4. N3meputb cuny Toka |.
5. Pe3ynbTaT M3MEPEHUN 1 BbIYUCIIEHNIA 3aHECTM B Tabnuuy.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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l, A U, B U,,B Uy, B R;,0M | R,;,0OM | Ry, 0mM Uy Ry
U, R,

6. Mo nony4YeHHbIM AaHHLIM paccyMTaTb CONPOTMBNEHNE Pe3ncTopoB -R,, R,, obLiee

conpotuBneHue R.

MpoBepuThb:
Y-k
Uz Rz

b)Ui, =U + U,

C)|=11=12

Puc (1)

7. NameHnTb CXeMy YCTaHOBKU TakK, 4yTO6bI OHa No3Bonsna N3MEPUTb Harnps>xeHne Ha BTOPOM U

nepBoM conpoTtuenennn. Cxemy 3apucoBaTthb B TeTpaib

Puc (2) Puc (3)

8. MlamepuTb obLLee HanpsikeHe Ha ABYX CONPOTUBNEHUAX Uy, Us.

9. lNpoBepuTb BbINONHAETCA N paBeHcTBo U, ,= U+ U,

10. Bbluncnutb conpotuenerus Ry, R, 1 NpoBepuTL CNpaBeanvBOCTL paBEHCTBA
R1,2 = Rl + RZ

redcmeamu 1C: Konnedx
xpaHswemycs e 1C: Konnedx




MO-35 02 10-O0A.11.113

KMPK BIrAP® ®Irb0Y BO «KI'TY»

DU3NKA | C.11/22

U
11.BblUNCIINTE OTHOLWLEHUS —= =

Uz Ry

I'Iapannen bHOE coeanHEHNE

Rq

OsHakomuTbCA € npubopamu 1 obopyaoBaHUEM, 3anUcaTb UX TEXHUYECKNE OaHHbIE.
2. CobpaTb anekTpuyeckyto uenb (puc 1).
3. NamepuTb obLiee HanpsxxeHne U, a Takke cuny Toka |.

4. Pe3ynbTaT MU3MEPEHUIN U BbIMUCIIEHNI 3aHECTM B Tabnumuy.

U, |1I,A
B

12, A 11‘2,14 R]_, Om

1/R{,0Mm

Rz, OMm 1/R2, R1,2' OMm 1/R1‘2, OMm 11/12
Om

/Ry

5. HapucoBaTb B TeTpaan cxemy aneKTpudeckon Lenu.

[MpoBepuTh:

a) I;/I,=R,/R,
b) U ,=U,=U,

C) I=1,+1,

Puc (1)

6. I3aMeHWTb CxeMy yCTaHOBKM Tak, YTOObI OHA NO3BONSNa U3MEPUTL CUIY TOKa Ha BTOPOM U
nepBoM conpoTueneHnn. Cxemy 3apucoBaTtb B TeTpaib.

7.To

Puc (2)

Puc (3)

OaHHbIM NpoBEOEHHbIX
|/|3|V|epeHvu7| BbIMUCITATb

1C: Konneodx
cs1 8 1C: Konnedx




KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-35 02 10-0O0.11.113

DU3NKA | C.12/22

BENMUYUHBI COMPOTUBIEHNN

R; R, n R, a Takke BenuuuHbl 1/R; n 1/R,

8. Bbluncnutb cymmy 1/R; n 1/R, NpoBepuUTbL CNpaBeaiMBOCTb paBEHCTBA
1/R, ,=1/R,+1/R,

BeiBOAg no pabore.

KoHmporsibHbIe 80rpochl:

1. Kakoe coegnHeHve Ha3bIBalOT nocrneaoBaTenbHbIM?

2. Kakoe coeanHeHne napannesnbHoe?

3. Copmynupyinte 3akoH Oma ansa yyactka uenw.

4. B yem npeumyLlecTBa napannenbHoro coeamHeHnsa notpebutenen?
5. Kakon npnbop coeguHeH napansensHo ¢

notpedutenamm? , |

Jlumepamypa: , ,

Maknwes, . A. dusmka. 10-n knacc. basosbin u

yrnybreHHbIn ypoBHM : y4ebHuk / . A. Mskuwes, b. b. /\_/\

ByxoBueB, H. H. Cotckum ; nog pea. H. A. U

MapdeHTbeBON. — 11-e wu3g., crep. — Mocksa

MpoceelleHne, 2024. — 432 c. : un. — (Knaccuyeckun | , A ‘_ , | |
Kypc). — ISBN 978-5-09-112178-0. - TekcT: =

anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaieHus: 21.10.2024).

— Pexxum goctyna: no nognucke. (ctp.130-133).

Paspen 3. Tema 3.2.3aKoHbI NOCTOAAHHOrO TOKa.

NabopartopHoe 3aHATME Ne 4
Onpepnenenue 3[C v BHYyTpeHHEro cConpoTUBIIEHMA UCTOYHUKA TOKa.

Llenb: oBnageHune npuemom onpeaenenuns 30C 1 BHYTPEHHErO CONPOTUBEHUS
WMCTOYHMKA TOKa C MOMOLLbIO BONIbTMETPA 1 amnepMeTpa.

NcxopHble AaHHble U MaTepuarbl: UICTOYHUK TOKa, amnepMeTp, BONbTMETP, PE3NCTOP, KoY,
coeanHUTENbHbIE NpoBOAA.

KpaTKaﬂ aHHOoTauuA.

PaboTa BbINONHAETCHA C MOMOLLIbIO
3KcnepmmeHTaan0|7| YCTaHOBKU, CXemMa

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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KOTOpOM n3obpaxxeHa Ha pucyHke 1.

S0 C n3mepstoT ¢ NOMOLLbIO BONbTMETPA Npun
pa3oMKHYTOM Kritoye. B aTom cnyyae

conpoTmMBneHne BHewHen uenm R —» « (unn R » r), n Torga

U==¢.(1)

Cnepnyet 3aMeTUTb, YTO paBeHCTBO (1) BbINOMHAETCA TEM CTPOXE, YeM BonblLUe BHYTPEHHEE
COMpOTUBIIEHNE BONbTMETPA.

BHyTpeHHee conpoTMBEHME NCTOYHUKA TOKa onpeaensatoT nocne Toro, kak 9C byaet
namepeHa. 3aMblkaloT KoY U M3MepstoT HanpshkeHne U Ha peanctope u cuny Toka | B uenw.
CornacHo 3akoHy OmMa ans nofHoM uenu, cogepallen pe3nctop, MoOXHO yTBepXaaTbh, YTO

r=2(2)

1

CopepaHue 1 NopsaoK BbINOSTHEHUS paboThl:

1. JokaxunTe cnpaBennmeoctb oopmynbl (1).

2. BoiBegute pacyeTHyto oopmyny (2) ansa onpegeneHnsa BHYTPEHHEro CONnpoTUBIEHUSA
NCTOYHUKA TOKa.

3. YkaxuTe, kakve usmyeckme BennyuHbl nognexart npsMomMy n3amMepeHunto Ans onpeaeneHus
O[C 1 BHYTpPEHHEro ConpoTUBIIEHUSA UCTOYHMKA TOKa NPUEMOM, UCNOSb3yeMbIM B JAHHOM
paboTte. C NOMOLLbIO Kakux n3ameputenbHbix Npubopos ByayT NpoBeAeHbl UISMEPEHNS?
OnpepgenuTte 1 3anUMTE rpaHunLbl abCOMTHBLIX NOrPELLHOCTEN 3TUX NPMBOpPOB.

4. Onpegenute 1 3anuunTe rpaHyLbl abCONOTHBIX MOrpeLHOCTEN oTcyeTa amnepmeTpa u
BOMbTMETpA.

5. Bannwute copmynbl 4ns onpeaeneHns rpaHnLbl aGCOMTHBIX MOrPELLHOCTEN N3MEPEHNs
AACwur.

6. MoaroToBbTe TabNUUY ANS 3aNMCK Pe3yNbTaToB U3MEPEHUIA N BbIMUCTIEHWUIA.

e, B Ag, B U,B AU, B I, A AlLA r, Om Ar,Om

7. Cobepute akcnepuMeHTarnbHyt YCTaHOBKY NO cxeme, n3obpaxeHHon Ha pucyHke 10.

8. MNoaknto4nTe NCTOYHUK TOKA K 3MEKTPOCETU U NPU pa3OMKHYTOM Kntode namepbte 3C
NCTOYHMKA.

9. 3aMKHUMTE KMoY, onpeaenvTe 1 3aHecuTe B Tabnuuy nokasaHus amnepmeTpa v BofibTMeTpa.
10. Beluncnure rpaHuupl abcontoTHbIX NOrpeLwHocTen nameperni €, U n l.

11. BbluncnuTte 3HavyeHmne BHYTPEHHErO COMPOTUBIEHNS NCTOYHMKA TOKa T.

12. Bbluncnure 3HadeHme rpaHuLbl abCcontoTHOM NOrpeLIHoOCTH Ar.

13. 3anuwmnTe nony4yeHHble 3Ha4YeHns SC 1 BHyTPEHHErO CONPOTUBMNEHUS C Y4ETOM rpaHunLL UX
abCoNtOTHBIX NOrpeLlHOCTEN:

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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Eper = E X AE  Tyer =1 £ Ar
BbiBog no pabore.

KoHmporsnbHbIie 80rpocsi:

1. No4emy BHyTpeHHee ConpoTUBIEHME BOSIbTMETPA MOXET BIIMATb HA TOYHOCTb U3MEPEHUS
o0C?

2. Kak nameHuTbCA NokasaHne BOrbTMETPa NP 3aMKHYTOM KITHOYe, eCriv BHYTPEHHee
COMPOTUBNEHNE UCTOYHMKA YBENUYNTCA?

3. Kakum gomkHo 6bITb CONpoTUBIEHNE pe3ncTopa, YTobbI cury Toka B Lieny He npesbiwana
BEPXHUI Npeen namepeHus amnepmeTtpa?

Jlumepamypa:

Msikuwes, I". A. dusuka. 10-n knacc. ba3oBbin 1 yrnybneHHbIN YpoBHU : y4ebHuk / . A. Makuwes,
b. b. byxoBues, H. H. Cotckuin ; noa pea. H. A. MNMapdeHTteeBonn. — 11-e nsg., ctep. — Mockea :
MpoceeweHune, 2024. — 432 c. : nn. — (Knaccudeckun kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaweHns: 21.10.2024).

— Pexum poctyna: no noanucke. (ctp.304-308).

Pa3pgen 3.Tema 3.4. MarHnTHOe none.

NabopaTopHoe 3aHsATME N2 5
N3yyeHune anekKTpoMarHUTHON UHAYKLUMN.

Lleﬂb: N3Yy4nUTb ABJNEHNE SﬂeKTpOMaFHMTHOVI MHOYKUNNA.

NcxogHble aaHHble U maTepuarnbsl: MUNNMaMnepMeTp, UCTOUYHUK NMUTAHUS, KaTyLLKA C
cepaevHMKammn, MarH1Tbl, BblKMoYaTerb KHOMOYHbIA, COeAMHUTENbHbIE NPOBOAA, MarHUTHas
cTpernka, komnac, peocTar.

KpaTKaﬂ aHHOoTauunaA

Cambii BaXkHbIN (haKT, KOTOPbI yAanocb 0OHAPYXXUTb - 3TO TECHAs CBA3b MEXAY AIEKTPUYECKUM
N MarHUTHbIM nonem. lNepBbin War B OTKPbITUM HOBbIX CBONCTB 3N1EKTPOMAarHUTHbIX
B3anmogencteumn caenan M. ®apagen B 1831r. ABneHne aneKTpoOMarHUTHOM NHOYKL MU
3aKnyaeTcs B TOM, YTO B 3aMKHYTOM MPOBOASALLEM KOHTYPE BO3HUKAET TOK MNP N3MEHEHUM
yucna NIMHUA MarHUTHOM MHAYKLUMUW, MPOHN3bIBAOLLMX NOBEPXHOCTb, OFPAHUYEHHYIO 3TUM
KOHTYpPOM.

CopeprkaHue 1 nopsaok BbiNomHeHUs paboTbl

1. MpucTaBUTb CEPAEYHMK K OAHOMY M3 MOMNKOCOB MOSIOCOBOrO MarHnuTa u BABUHYTb BHYTPb
KaTyLlKn, Habngas ogHOBPEMEHHO 3a CTperikon MmunnnamnepmeTpa (MOXHO 6e3 cepaeydHuka).

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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2. MoBTOpUTbL HAbBNOAEHWNE, BbiABUrasi MarHUT U3 KaTyLLKW, a Takke MeHsis Mofnca MarHuTa.
3. 3acukcmpoBaTb CxeMy onbiTa U NPOBEPUTL BbINOMHEHME NpaBuna JleHua B KaXgom criyyae.
4. PacnonoxuTb BTOPYIO KaTyLLUKy PSAOM C NEPBOW Tak YTOObI OHWU coBnaganu.

5. BctaBuTb B 00€e KaTyLLKW XXene3Hble CEpAEYHUKM, U MPUCOEAMHUTL BTOPYHO KaTyLUKy Yepes
BbIKMOYaTENb K UCTOYHWUKY NUTaHUS.

6. 3amblikas 1 pa3mblkasi Krnod, HabnogaTb OTKNOHEHME CTPENKU MUnnMamnepmMeTpa.

7. 3apucoBaTb CXeMy OMnbiTa 1 NPOBEPUTL BbiNofHeHe npasuna JleHua.

S| N
N AD>() S AD<O

BbiBOAbI NO paborTe.

KoHmpornbHble 80rpochi:

1. KTO OTKpbIN SABfieHMEe 3NeKTPOMarHUTHON MHAYKUUN?

2. CdopmynmpoBaTth 3aKOH 3NIEKTPOMArHUTHON MHAYKLUMN.

3. Ncnonb3ysa npasusio JleHua, ykasaTb HanpasBsieHWe TOKa B 3aMKHYTOM KOHTYpe (CM.puc).
4. MarHuTHbIN NnoToK. EQMHMLUa marHnTHoro notoka?

Jlumepamypa:
C.B.CrtenaHos. JlabopaTtopHble paboTbl 10-11 knacc (cTp.26-27).

Paspen 5. Tema 5.1. FleomeTpuyeckas ontuka.

NabopaTopHoe 3aHsATME Ne 6
OnpepeneHne nokasarens NperioMrieHUA cTekna
Llenb: onpenennTb NnokasaTenb NPenomneHns crtekna.

NcxogHble aaHHble n maTtepuanbl: CTeknsHHas nnacTnHa ¢ AByMs napannenbHbIMU rpaHsaMu,
OynaBku C NNacTUKOBOWN rofOBKOW(3LWT), TPAHCNOPTUP, NOABLEMHbIN CTONWK, Tabnuua
TPUrOHOMETPUYECKNX PYHKLINN.

KpaTKaﬂ aHHOoTauunaA

CseT npu nepexoae 13 oQHON cpeabl B APYry0 MEHSET CBOE HanpaBrieHue, T.e. NpenoMnaeTcs.
MpenomneHne o6bACHAETCA TEM, YTO CKOPOCTb PacnpoCTpPaHEHUs! CBETa Npu nepexoae u3
OJHOW cpeabl B APYry0 U3MEHSIETCA U NOAYMHAETCS CcrieayloWwmnM 3aKkoHaM:

1. Magarowmn ny4y nexar B 04HOW NIIOCKOCTU C NepneHanKynsipoM, NpoBeaéHHbIM Yepes TOUKY

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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nageHus K pasgeny AByx cpeg.
2.0THOWeEHMe CUHyca yrna nageHns U cuHyca yrna npenomsieHuns - BenmynHa nocTosiHHas ans
AaHHbIX ABYX cpef M Ha3blBaeTCsa KO3 PULMEHTOM NperiomMreHns (n), BTOpon cpeapbl
OTHOCUTESTbHO NEPBON:

n = sina/sing.

CopepxaHue 1 NopsiAoK BbINOSTHEHNSA paboTbl

1. O3HakoMuTbCA ¢ Npubdopamu 1 0b6opyaoBaHNEM.

2. Ha noabeMHbI CTONMK NONMOXUTL pa3BepHYTY TeTpadb Anda nabopaTtopHbix paboT. Ha nuct
TeTpagu nrawms NonoXuTb CTEKNAHHYIO MAACTUHY U KapaHaaloMm 06BeCTn €€ KOHTYpbI.

3. C Opyron CTOpOHbI CTeKsa, MNOMOXUTb Kak MOXHO Aarnblie Apyr OT Apyra, Ase GynasBku Tak,
4yTObbI NPAAMas npoxogsllasa Yepes HUX He Obina NnepneHanKynapHa OAHOM U3 napannenbHbIX
rpaHen NnacTuHbI.

4. TpeTbto OynaBky pacrnosioXnUTb MO rpaHn C APYron CTOPOHbI CTEKNa M BKOSOT €€ TakK, YToObI
CMOTPS BOOMb BCeX DynaBoOK B CTEKMO BUAETb X PACMONOXEHHBbIMW HA OAHOWN NPAMOMN.

5. Ctekno n 6ynaBku, CHATb 1 MeCcTa HaKonoB OTMETUTb Toukamu 1,2,3. Yepes Toukn 1,2 un 3
NPOBECTU MpsiMble 0 NepecevYeHns C KOHTypaMu cTekna. Yepes To4Ky 2 npoBecTH
nepneHaukynsap K rpaHuue AB oByx cpefl BO3QyX-CTEKIO.

6. OTMETUTb yron nageHust a n yron npenomMneHns  TpaHCnopTUPOM, U3MEPUTL 3TW YIIbl U MO
Tabnvue 3Ha4YeHUn CMHYCOB OnpeaennTb CUHYCbl 3TUX YITIOB.

BapuaHT 2
lMokasaTenb NpenoMneHns cTekna oTHOCUTENBHO Bo3ayxa onpeaensdetca no opmyne:

n=sina/sing
raoe a - yronb nageHus nydka cBeTa Ha rpaHb NNacTuHbI U3 BO34yXa B CTEKO;
B - yron npenomMreHns CBETOBOIO NMy4yka B CTEKIE.

[nsa onpegeneHns oTHOLLEHUS, CTOSILLEro B NpaBon YacTu hopMyribl, NOCTYyNaoT cneayroLwwmm
obpasom. [Nepea Tem Kak HanNpaBUTb Ha NNACTUHY CBETOBOM My4OK, €€ pacnosiaralT Ha fiucTe
MUNNIMMETPoBON Bymaru (unm nucte Gymarn B KNeTky) Tak, YTobbl ogHa U3 €€ napannenbHbIX
rpaHen coBnana c npeaBapuTesibHO, OTMEYEHHOM NIMHMEN Ha Bymare. OTa SIMHUS YKaxeT
rpaHvLy pasgena cpef: Bo3ayX - CTEKNo. TOHKO OYMHEHHBIM KapaHaalwoM NpoBOAAT NHUIO,
BOOJSb BTOPOK NapanfienbHon rpaHn. Jta NUHUS nobpaxkaeT rpaHuuy pasgena cpep CTekno -
BO3YX.

Mocne aToro, He cMeLLasi NnacTuHbl, Ha €€ NepBY NapannenbHy rpaHb HaNpPaBNsAT Y3KUI
CBETOBOW My4OK NoA KaknMm-nmbo yrrom K rpaHn. Baoonb nagatowiero Ha nnacTuHy W, BbllLeALWero
N3 HEE CBETOBbIX MYy4YKOB KapaHAallOM CTaBsAT TOYKK. 1,2,3 1

4. MNocne aTOro NaMmnoYKky BbIKIIOYAOT, MNAACTUHY CHUMAKOT U C NMOMOLLbIO IMHEWKN
nNpoYepYnBaloT BXOOALWMMN, BIXOAALWNA U NepenioMAEHHbIN NyyYun. Yepes Touky B rpaHumubl
pasgena cpef, BO3OyX - -
CTEKI10, NpoBOAAT v
nepneHankynap K rpaHuue,

OTMeYaloT yrnv NageHus a u

npenomMmnenus B. [lanee ¢

vil

Jemcsi npospaMMHbIMU cpedcmeamu 1
b 8€PCUU 10 OpUSUHAY, XPaHSUEeMyC
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MOMOLLIbIO LIMPKYFS MPOBOAAT OKPY)KHOCTb C LLEHTPOM B TOUKe B 1 CTpoAT NpsiMOyrosibHble
TpeyronbHukn ABE n

CBD

Tak kak sina=AE/AB, sin § = CD/BC n AB=BC, 1o hopmyna ansa onpegeneHus
rnokasaTerns npenomMreHus cTekna umeeT Bug

n=AE/DC

OnuHy oTpeskoB AE 1 DC 13mepsoT no MunnMmeTpoBon dymare.

BbiBOAbI NO paboTe.

KoHmporbHble 80rpocsi:

1. YT0 HasbiBalOT npenomneHnem ceeta. OTpaxeHnem ceeta?

2. OT yero 3aBMCUT NokasaTerb NpenomneHnsa?

3. Kak nameHsietcst nokasatenb npernomMmreHus npu nepexoge cBeta u3 MeHee nnoTHOM

cpenbl B 6bornee NnoTHyHo.

4. B Kakon cpefie CKOpoCTb cBeTa HanbonbLan?

5. Mpwn kaknx ycnoBmnsax MOXeT HacTynaTb NOSIHOE OTpaxeHne?

Jlumepamypa:

Mskuwes, I". A. dusuka. 10-n knacc. ba3oBbIn 1 yrnybneHHbIN ypoBHY : y4ebHuk / I'. A. Makuwes,
b. b. byxoBues, H. H. Cotckuin ; nog pea. H. A. MNMapdeHTeeBonn. — 11-e nsg., ctep. — Mocksa :
MpoceeweHune, 2024. — 432 c. : n. — (Knaccudeckum kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpawenus: 21.10.2024).

— Pexum goctyna: no noanucke. (ctp.162).

C.B.CtenaHos. JlabopaTopHble paboTbl 10-11 knacc (cTp.38-40).

Tema 5.2 BonHoBble CBOUCTBa cBeTa

Na6opartopHoe 3aHATME Ne 7

OnpepeneHne ANMWHLI CBETOBOW BOJIHbI NPU NOMOLM AN PAKLIMOHHON peLLeTKN

LleJ'IbZ n3yvyeHune dBJieHnA ,El,l/l(*)paKLl,l/Il/l cBeTa N nCnornb3oBaHME 3TOro ABNeHnAa and
onpepneneHna annHbl CBETOBOW BOJIHbI B pa3nn4yHbIX YaCcT4aX BUOMMOIO CnekKkTpa.

Mpnbopbl 1 MaTepuansbl: AMdpakunoHHaa peLléTka; Nnockas LWKana co Wenbko 1 namna
HakanMBaHWs C MaTOBbIM 3KPAHOM, YKPENSIEHHbIE HA OMTUYECKOW CKaMbe; MUIITMMETPOBas
NHenKa.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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1. TEOPUA METOOA

[Oundpakumen BonH Ha3biBaeTcst ormbaHme BonHamu npenartcTeui. [og npenaTtcTBuaMm
NOHMMAIOTCA pasNUYHble HEOLHOPOLHOCTU, KOTOPbIE BOJSTHbI, B YACTHOCTU, CBETOBbIE, MOTYT
ormbaTb, OTKMOHASACH OT NPSAMOSIMHENHOrO pacnpocTpaHeHus n 3axoasa B obnactb
reomeTpuyeckon TeHn. [npakumna HabngaeTcsa Takke, Koraa BoSHbl NPOXOAAT Yepes
oTBepcTUS, ornbas mx kpas. Judpakumna 3amMeTHO BbipaXKeHa, ecriv pa3mepbl NPENSTCTBUN UK
OTBEPCTUI NopsiAKa ANWHbI BOSTHbI, @ Takke Ha BOMbLUMX PacCTOSHUAX OT HUX MO CPaBHEHUIO C UX
pasmepamu.

[undpakums ceeta HaxoaUT NpakTU4eckoe NpuMeHeHne B AMpakLMOHHbIX peLlETKax.
AndpakuMOHHON PELLETKOW Ha3bIiBaOT BCAKYIO NEPUOLONYECKYIO CTPYKTYPY, BIUSAIOLLYIO Ha
pacnpocTpaHeHne BOSIH TOW UNu nHown npupogsbl. MNMpoctenwasn ontnyeckas andpakunoHHas
pelwéTka npeacraBndeT cobon psag oaAMHAKOBbIX NapannenbHbIX O4eHb Y3KUX LLEenen,
pasgenéHHbIX 0gMHAKOBbIMM HENPO3paYHbIiMK NosiocaMn. Kpome Takumx Npo3payvHblX peLLIEToK
CYLLIECTBYIOT TaKXKe OTpaxaTesbHble ANGPaKLMOHHbIE PELLETKM, B KOTOPbIX CBET OTpaXKaeTcs oT
napannenbHblX HepoBHOCTEN. [Npo3payHble andpakuMOHHbIE PELLETKN 0ObIMHO NpeaCcTaBnsalT
cobON CTEKMNAHHYIO NNACTUHKY, HA KOTOPOW ariMa3oM C NOMOLLLIO CneunanbHON AeNUTENbHON
MaLLUMHbI NpoYepYeHbl MONOCHI (LUTPUXM). DTN LUTPUXM ABAAOTCS NOYTU NOSTHOCTLIO
HEeNpPo3payHbIMK MPOMEXYTKAMUN MEXAY HENOBPEXKAEHHBIMN YACTSAMU CTEKMSIHHOM NNACTUHKN —
wenaMmn. Ymucno WTpuxos, NPUXOSALNXCA HA eANHULY OSIMHBI, YKa3blBaeTCA Ha peLuéTKe.
Meprnogom (MOCTOSAHHON) peléTkM d Ha3biBaeTCs CyMMapHas LUMpUHA OAHOMO HENPO3pPayYHoOro
WTpMXa Nc WnprUHa OAHON NPO3payHoON LWernu, Kak nokasaHo Ha puc. 1, roe nogpasymeBaeTcs,
YTO LUTPUXM M NONOCHI PAcnoSIOXKEeHbI NEPNEHANKYNSPHO NAIOCKOCTN PUCYHKA.

it

Puc. 1. MNMpoxoxaeHne ceeTa Yyepes ANdpakuNoOHHYO peLleTKy

OP: J1 — cobupatowiasa nuH3a, 3 — akpaH ansa HabnoaeHns anpakuMoHHOM KapTuHbl, M — To4yka
cBefeHna napannenbHbIX nyyen

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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Ecnu nagatowmin Ha peLlléTky CBeT COAEPXKUT BOJSTHbI Pa3fnnYHbIX OJUH 1A, 2, 3, ..., TO MO
dopmyne (2) MOXHO noagcuynTaTb AN Kaxaon kombuHauum K , anga kotopbix 6yayT HabnoaaTbea
rnaBHble MakCUMyMbl MIHTEHCMBHOCTU CBETa.( CBOU 3HA4YeHWs yrna audpakumm am

Mpu k =0, T. . B HaNpaBreHUn, CTPOro NepneHANKYNSPHOM MIIOCKOCTU PELLETKN,
YCUNMBAIOTCS BOJHbI BCEX ANMH. OTO Tak Ha3blBaeMblIi CNEKTP HyNeBoro nopsigka. [lsa 3Haka,
+k 0 coOTBETCTBYIOT ABYM cucTeMaM ANPaKLMOHHbIX CNEKTPOB, PACMONOXEHHbIX CUMMETPUYHO
MO OTHOLLIEHWIO K CNEKTPY HYNEBOro nopsiaka, cneea v cnpaea oT Hero. MNpu k = 1 cnekTp HocuT
Ha3BaHWe crnekTpa NepBoro nopsiaka, npu k= 2 nony4yaeTcs cnekTp BTOPOro nopsiaka v T. 4.

Ha TéMHOM (pOoHEe MOXHO BUOETb CUCTEMY OTAENbHbIX APKUX JIMHUIA OL4HOrO LBeTa, U3
KOTOPbIX KaXkaas COOTBETCTBYET CBOEMY 3HA4YeHUIO A KapTuHa, BO3HMKaKOLWAs Ha 3KpaHe B
crnyyae MOHOXpOMaTUYECKOro CBeTa, T. €. CBeTa, XapakTepmnayemMoro ogHou onpeaenéHHomn
OINMMHOW BOJIHBbI.

k=-2 k=-1k=0 k=1 k

L 0

-2 k=-1k=0 k=1 k=2

2

k

Puc. 2. Bua kapTuHbl, nony4aemMomn ¢ NOMOLLbI ANdpaKLMOHHON PELLETKM:

a) crny4am MOHOXpoMaTu4eckoro ceeta, 6) cnyyam 6enoro ceeta HabngaeTca Hynesoun
MaKCUMYyM, SBNAIOLMACS LEHTPOM ANGPAKLUMOHHOM KapTUHbI.

Mpn k =1 no obe CTOPOHbI OT HYNEeBOro MakcMmyma OyayT MakCUMyMbl MEepBOro
nopsgka: npu k=2 - MakCMMyMbl BTOpPOro nopsigka v Tak parnee.

CnocobHOCTb AMdPaKLMOHHONM PELETKN pa3naraTb CBET B CMEKTP UCMOMNb3YIOT Ha NPaKTUKn
ANSA Nony4YeHns U UCCcneaoBaHNs CNeKTPOoB.

Llenbto gaHHon nabopaTopHom paboThbl ABNSETCA onpeaeneHme AfnHbl CBETOBLIX BOSH B
pasnnyHbIX 06nacTax cnekTpa npy nomowm anpakunoHHoM pewéTkn. Cxema yCTaHOBKM
nokasaHa Ha puc. 3.

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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OnpepeneHuve ANUHbI CBETOBOM BOMHbLI C MOMOLLLIO
AncpakUMOHHOW peLUéTKN

- pmmremms

§ |m.l.ul| |lu b I- iin

EEEEEEENE
~ © CnekTp
/'\ O KpacHslit
POCCTE)FIHI/IG ot R= 50 M !&g’ O 3enéniit
PELWETKM AD o
SKPAHO ‘-:;' CHHUA
O dmoneTosslil

Puc. 3. Cxema nabopaTtopHOn yCTaHOBKM

d¥ =,
X , OTKyAa
A= d-y
k-x_

nOpFI,D,OK BbIMNOJIHEHUA

1. YcTaHoBMUTE, Kak NoKa3aHo Ha puc. 3, WKany ¢ 0TBepCTMEM A Ha OOUH KOHeL, ONTUYECKOM
Ckambn B6MM3M OT Namnbl HaKkanMBaHus S, a AUEPaKUNOHHYIO PELLETKY — Ha OPYrOn e€ KoHel,.
BkntounTte namny, nepeq KOTOPON HAXOOUTCH MATOBbLIN SKPaH.

2. MNepeppuras pewwéTky no ckambe, gobentech, YTOObI KpacHasi rpaHULA NPaBoro cnekTpa
nepsoro nopsaka (k = 1) cosnana ¢ kakmm-nubo uenbiM geneHnem Ha wkane LLk.

3. Vicnonb3ya nuHernky, namepbTe paccTosiHMe X AN 9TOro criyyas.
4. lNpogenanTe Te Xxe onepauun ana MoneToBOW rpaHuLbl NPaBoro crekTpa nepsoro

nopsiaka u aAnga cepeauHbl 3eMEHOro y4yacTka, pacnonioXXeHHOro B cpegHen YacTtu cnekrpa (B
AanbHenwem aTta cepeguHa byaet Ans KpaTKoCTU HasblBaTbCS 3€NEHON NIMHUEN).

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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5. AHanorn4Hole n3mMepeHns npogenanTte Ans neBoro cnekTpa nepsoro nopsgka (k 1).

Yutute, 4TO ANSA NEeBbIX cnekTpoB Ntoboro nopsiaka k < 0 1 UM COOTBETCTBYIOT OTpULUATENbHbIE
3HaYeHusy.

6. Te xxe camble onepauuu npogenanTte ona KpacHoOW 1 (noneToBoun rpaHunL, 1 Ana 3eneHoun
NIMHUM CNEKTPOB BTOPOro nopsigka.

7. Pe3ynbTaT MU3BMEPEHUIN U BbIYUCIIEHNIA 3aHECTM B Tabnuuy

CnekTtp namnbl % Al
k | x,cm |y, cm Ai, HM < > AA; = <l)k_i HM < >
HakanusaHusa HM ’ HM
1 30 2 667 49
KpacHas
1- 27 2 741 716 25 25
rpaHuua
2 27,5 4 741 25
1 43 2 465 17
duonertoBas 1- 42 2 476 6
483 15
rpaHvua 2 39 4 513 30
2— 42 4 476 6
1 39 2 513 40
3enéHasa 1- 36 2 556 3
553 20
nMHNSA 2 34 4 588 35
2— 36 4 556 3

KoHmporsibHbIe 80MpPOCHI:

1. B 4ém cocTouT aBneHne andpakunmn n Koraga andpakums Hambonee 3aMeTHO BbipaxeHa?

2. Yto Takoe andpakumoHHasa peLéTka 1 ansa Yero nogobHble peLweTKN NCNonb3yTca?

3. Uto 06bI4HO NpeacTaBnsieT cobon npo3pavyHasa audpakumMoHHas peLléTka?

4. KakoBO HazHa4eHMe NUH3bI, ICNONb3yeMOWN BMECTE C ANPPaKLNOHHON PELLETKON? YTO Criyxut

NNH30M B gaHHou paboTte?

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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5. Moyemy npwu ocseLLeHn 6enbiM CBETOM B LIEHTParibHON YacTn ANPaKLUMOHHON KapTUHbI
BO3HWKaeT 6enas nonoca?

LokymeHnm ynpaensemcs rpoepammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHsuemycs e 1C: Konnedx
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