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BBepneHue

Pabo4er nporpammon gucumninnHbl NpeaycMoTpeHo npoBeaeHme 7 nabopaTopHbIX 3aHATUM

Llenbto npoBedeHus nabopaTopHbIX 3aHATUN SBRSETCA 3akpernneHne TeopeTUYecKuUx
3HaHUN N NpnobpeTeHne HeoBXoAMMbIX NPaKTUYECKUX HABbIKOB U YMEHUN NO OTAENbHbIM TeMaM
Kypca. Hapsgy ¢ ¢dopMupoBaHMEM YMEHUA U HaBbLIKOB B MNpouecce MNpakTUYeCKUX 3aHATUM,
obobuiatoTcs, BolpabaTbiBaeTCs CNOCOBHOCTb N YMEHME UCMNOSb30BaTb TeopeTUYeckme 3HaHNS Ha
npakTuke, pasBnBalOTCS MHTENNEKTyarnbHble YMEHUS.

OnpepeneHHaa 4acTb Y4ebHOro BpPEMEHW MNPOrpamMMHOrO Kypca U3MKU B CpegHux
npodeccuoHanbHbiX  Y4eOHbIX  3aBedeHUAX OTBOOUTCA  IKCNEPUMEHTY,  BbIMOSIHIEMOMY
oby4arowmmmcs B Buae nabopaTopHbIX 3aHATUMN.

BbinonHeHne nabopaTopHbIX 3aHATUIN CNOCOBCTBYET:

1. [nyBokoMmy M 0OCO3HAaHHOMY YCBOEHUIO MaTepuana.

2. [puobpeTeHuto obydvarWMMUCH NPaAKTUYECKUX YMEHUA U HaBbIKOB paboTbl C
nabopaTtopHbiM 060pyaOBaHUEM.

3. dopMMPOBaAHMIO YMEHUN NPUMEHSATL MOSyYEHHbIE 3HAHUSA Ha NPaKTUKE.

4. BbipaboTke npodeccnoHanbHO 3HAYMMbIX KayecTB, KakK CaMOCTOSATENbHOCTb,
OTBETCTBEHHOCTb, TBOPYECKas MHNLUMATUBA.

5. PasButuio nHTEpPECa K pusmnke.

B pesynbTtate BbINOMHEHMS NnabopaToOpHbIX 3aHATMK Yy oOby4varowmnxcs GOpPMUPYHOTCA
3ANeMeHTbl crneayrLwmnx obLLmMX KOMNeTEHUUN:

OK 01. Bblbupatb cnocobbl pewweHus 3agady  npodeccMoHanbHOW  OesATenbHOCTH,
NPUMEHUTENBHO K Pa3fiMyHbIM KOHTEKCTaM;

OK 02. Ncnonb3oBaTb COBPEMEHHbLIE CpeacTBa MOWUCKA, aHanuM3a W MHTepnpeTauuu
MHopMaUuM U MHAPOPMALMOHHbIE TEXHOMOMMU ONA BbINOSIHEHUS 3a4ad npodpeccroHarbHOM
AEeATENbHOCTMW.

OK 03. lMnaHupoBaTb U peanu3oBbiBaTb COOCTBEHHOE NPOJECCUOHANBHOE U NIMYHOCTHOE
pasBuTMe, NpeanpMHMMAaTENbCKY0 OeATeNbHOCTb B NpodyeccnoHansHon cdepe, NCnonb3oBaThb
3HaHUA NO NPaBoOBOW U (PMHAHCOBOW PAMOTHOCTU B Pa3fNYHbIX XXU3HEHHbIX CUTYaUUsIX.

OK 04. O3dhdhekTnBHO B3anmogencteoBaTtb 1 paboTaTb B KONNEKTUBE U KOMaHAe

OK 05. OcyuecTtBnaTb YCTHYIO U MUCbMEHHYK KOMMYHMKaLUWIO Ha rOCyJapCTBEHHOM A3bIKe
Poccunckon ®egepaunm ¢ y4eToMm 0COHEHHOCTEN COLMANBbHOIO N KyNbTYPHOrO KOHTEKCTA.

OK 07 CopencrBoBaTb COXPaHEHUIO  OKPYXalolWen cpeabl, pecypcocbepexeHuto,
NPUMEHATb 3HAHNSA 06 N3MEHEeHUN KnumaTa, NPUHLKUNBI 6epexnMBoro NpomM3BoacTBa, 3APPEKTUBHO
AEencTBOBaThb B Ype3BblHaWUHbIX CUTYaUNSAX.

Mpw noaroToBKe K BbINOMHEHMIO paboThl crieayerT:
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1. TloBTOpPUTb TEOPETMYECKUI MaTepuasn no COOTBETCTBYOLEMY naparpady y4ebHuka.
2. O3HaKOMMUTbLCA C U3MEPUTENBbHBLIMU NPMOOPaMKN U UX XapaKTEPUCTUKaAMM.
3. [lo BO3MOXHOCTW 3apaHee NOAroTOBUTbL Tabnuuy Ans 3anucu pesynbTaTos.
4. CpenaTb NMMCbMEHHbLINM OTYET MO BbINOSIHEHHOW paboTe.
MepeyeHb NabopaTopHbIX 3aHATUN
Ne Kon-
I'I/I'I HavmeHoBaHMe NabopaTOpPHOro 3aHATUA BO
YyacosB
1 3y4eHne ogHOro n3 n3onpoueccos 2
2 OnpepgeneHve BNaXXHOCTN BO3ayxa 2
3 M3y4eHne 3akoHOB nocregoBaTenibHOro U napannesibHOro CoeguHeHnn 2
NPOBOAHMKOB.
4 N3mepeHnne 30C n BHYTPEHHErO CONPOTUBIEHNS NCTOYHUKA TOKA 2
5 V3yyeHne aBrneHna anekTpoMarHUTHOM MHOYKUNK 2
6 OnpepgeneHune nokasatens NpefioMIeHNs cTekna 2
7 OnpegeneHne anuHbl CBETOBOMW BOSHbI C MOMOLLbI AndpaKLMOHHON 2
peLleTKun.
NTtoro 14

Pasgen 2.Tema 2.1. OCHOBbI MONEKYNAPHO-KMHETUYECKON Teopun. TennoBoe ABMKEHUE

MOIeKy .

NabopaTtopHoe 3aHATME Ne1

N3yyeHne ogHoro us nsonpoueccos

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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Llenb: nayuuntb 3akoH bonnga-MapuoTra.
NcxogHble fgaHHble 1 maTepuarnbl: CUnbdOoH, MeTannmyecknin MaHomeTp.

KpaTKaﬂ adHHOTauuA:

JKcnepuMeHTanbHas ycTaHOBKa AN NPOBEpKM 3akoHa bonns-MapuoTTa nokasaHa Ha pUCYHKeE.
OHa cocTouT u3 cnnboHa, No3BoNALWEro M3MeHATb 06beM rasa (Bosgyxa), U MeTansimyeckoro
MaHomMmeTpa. CHa4vana oTkpbiBaloT 06a KpaHa MaHOMEeTpa M C NOMOLLbLIO BUHTA CUNbdoHa
pacTsarMBaloT UM CKUMaloT LUNnHAP Tak, 4Tobbl 06bemM BO3ayxa B HEM Obin paBeH 7,5y.e.3atem
3aKpbIBalOT NpaBbIf KpaH MaHOMETPa M NPUCTYNAaKOT K NPOBEpPKe 3aKoHa

Bonna-MapuoTtTa, KOTOpbIN UMEET creayoLLyo PopMynNUPOBKY: AN ra3a JaHHOW MaccChl
npousseneHne aaBrieHuns rasa Ha ero o6bLeM NOCTOAHHO, eCcnn Temnepartypa rasa He
nameHsetcs: PV=const . Heckonbko pa3 megneHHo nameHsoT obbem Bo3gyxa B npudope u
HabnogaeT 3a Nokas3aHMs MU MaHOMETPa, NPU NOCTOAHHON TemMnepartype.

PeaynbTaTtbl namepeHuii 3anmcaHbl B Tabnuvue raoe o0 bem BblpaXKeH B YCNOBHbIX

eavHULax, a JaBneHue - B atTmocdepax (1 atm = 1 kr/cm? = Ma).

CopepaHue 1 NopsiAoK BbINOSHEHUS paboTbl
1. O3HakoMuTbCA ¢ 060pyaOBaHNEM, 3anUcaTb X TEXHUYECKME OAHHbIE.

2. N3meputb 00bem, gaBneHne. Pe3ynbTaTthl 3aHeCTU B Tabnuuy.
3. Mo nony4eHHbIM JaHHbLIM paccunTaTb - PV.

O06bém V rasa [aBnexue P lMpounsBeneHne gaBneHns Ha OObLEM:
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 3aBMCUMOCTW AaBMNeHUs AaHHOW Macchl ras3a oT ero oobema npu
LokymeHm ynpaensemcsi npozpammHbimMu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauiemycsi 8 1C: Konnedx
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NOCTOSIHHOM TeMnepaType.
5. MocTpounTb rpadumk aTON 3aBUCUMOCTMW.

BbiBoabl No paboTe.

KoHTpOnbHbIe BONPOCHI:

1. Uto HasbiBaloT nsonpoueccom? ChopmMynupymnte razoBble 3aKOHbI.
2. 3apucynte rpacvkm ns3onpoweccos?

3. 3anuwmnTte | 3aKOH TepMOANHAMUKM OS5 Pa3fnYHbIX N30NpPoLEeCCcoB?
Kakon npouecc HasbiBaloT agnabaTtHbiM? [MpuBecTn npumMmepsl

Jlumepamypa:

Mskuwes, I". A. dusuka. 10-n knacc. ba3oBbin 1 yrnybneHHbIN YPoBHM : y4ebHuk / . A. Makuwes,
b. b. byxoBues, H. H. Cotckun ; nog pea. H. A. MNMapdeHTeeBon. — 11-e nsg., ctep. — Mocksa :
MpoceelyeHune, 2024. — 432 c. : un. — (Knaccnyeckum kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaweHns: 21.10.2024).

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

Paszpen 2. Tema 2.2 ArperaTtHble COCTOSIHUA BellecTBa

NabopaTopHoe 3aHsATME Ne 2
OnpepgeneHve BnaxHoOCTU Bo3ayxa
Llenb: OnpeaennTb OTHOCUTENbHYHO BNaXHOCTb BO34yxXa B KabuHeTe.

NcxogHble faHHble 1 maTepuansi:
TepMoMETp AEMOHCTPaLMOHHbIA, TEPMOMETP NnabopaTopHbIN, CTakaH C BOAOW KOMHaTHOM
TemnepaTypbl ,KyCOK Mapsnu, ncuxoMmeTpuyeckasa Tabnuua.

KpaTkast aHHOTauums.

1. Boga 3aHnmaeT okoso 70,8% noBepxHOCTM 3eMHOrO Lwapa. XXuBble opraHn3mMbl cogepxart oT
50 po 99,7% Boapbl. O6pasHO roBopS KMBblE OPraHN3Mbl - 3TO oAyLIEBNEHHAA Boaa. B
aTMocgepe HaxoanTcsa okono 13-15 Thic. Ky6. KM BOAbI B BUAE Kanenb, KPUCTaNMoB CHera u
BoAsiHOro napa. B cpeaHem B atmMocdepe 1.24 x 101°kr BogaHoro napa. M xotsa ero aonio
cocTtaBnsieT meHblue 1 % oT obLien maccbl aTMOCcdEpLI, Ero BANAHWE Ha noroay, knumat 3emnu,
CaMO4yBCTBUE NIOAEN OYEHb BEMUKO.

[(NaBHbBIN UCTOYHMK BOLSHOMO Napa B atMocdepe - ucnapeHne BoAbl C MOBEPXHOCTU OKeaHoB,
MOpEeN BOOOEMOB, BMNa)XHOM No4BbI, pacTeHni. C BOAsIHbIX MPOCTOPOB U CyLUWN 3a rod ncnapseTcs
cBbilwe 500 000 km3BoAbI, T.€. KONMMYECTBO BOAbI, MOYTM PABHOE KONMMYECTBY BOoAbl B YE€pHOM

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx



KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 10-004.11.]13

DPUSNKA | C.7/22

Mope.

B aTmocdepe noa BNMsiHMEM pasnmyHbIX NPOLIECCOB BOASIHOM Nap KOHOEHCUpyeTcs.

Mpun aToM o6pasyoTcsa obnaka, TymaH, ocagku, poca. [Npu koHaeHcauun Bnaru BblaensieTcs
KONMYeCTBO TEMMOTbI, PaBHOE KONMYECTBY TEMsoThl, 3aTpaYeHHOMY Ha 1cnapeHue.

OTOT NpoLecc NPMBOAUT K CMAMYEHUIO

KNMMMaTUYECKMX YCINOBUIA B XONOAHbIX paioHax.

2. Bo3gyx MOXeT ObITb CyXOMN 1 BNaXHbI B 3aBUCMMOCTUN OT KOJIMYECTBA NapOB, HaXoasLWMUXCS
npv AaHHOW TeMnepaTtype B aTmocdepe.

AGCOMOTHas BMaXXHOCTb P NOKa3blBaeT CKONbKO rpaMMOB BOASIHOTO Napa COAepXKUTCSl B BO3AYXe
06bEMoM 1 M3 NpU AaHHBIX YCNOBUSAX, T.€. NIIOTHOCTb BOAAHOIO Nnapa, M3MepsemMoro B #

[ns cy>xaeHnsi o CTeneHn BNaxHOCTW BaXKHO 3HaTb, GNIM30K UK Aanék BoasiHOM nap,
HaxoAsALLMIACSA B BO3AYyXe, OT COCTOSIHUS HacbIWeHWs. [1ns 9Toro BBOASAT NOHATHE
OTHOCUTENbHOW BNA)XHOCTMW.

OTHOCUTENbHOM BRaXHOCTLIO BO3ayXa ¢ Ha3blBalOT OTHOLLEHNE abCOMOTHOM BNAXXHOCTU
BO34yXa p K NNOTHOCTU p, HACbILLEHHOrO BOASIHOIO napa npu Toi e Temnepartype. ¢
Bblpa)kaeTcsl B MPOLIEHTaX.

OTHOCUTENbBHYIO BMAXXHOCTb MOXHO ONpeaenuTb nNo opmyrne.

»=2x100% (1)
Po

3. Ecnn BnaxHbin BO3ayx oxnaxagaTb, TO MPU HEKOTOPOW TeMnepaType nap, Haxoaswnincs B
BO3yxXe MOXHO JOBECTU A0 HacbiweHu4. [Npu ganbHenwem oxnaxaeHum BogsaHOM nap
Ha4YMHaeT KOHAEHCMPOBATLCA B BUAE POCHI.

lMosiBnAeTca TymaH, BbinagaeT poca.

TemnepaTtypy, Npy KOTOPOK Nap, HaXOAALWNNCA B BO3OyXe, CTAHOBUTCH HaCbILLEHHbI B npouecce
OXNakaeHus!, Ha3bIBalOT TOYKOM POCHI.

Mo Touke pocChbl C MOMOLLbIO cneumanbHbIX Tabnmy, MOXHO onpeaennTb abConTHYO BNaXHOCTb
p. [No 3agaHon TemnepaTtype Bo3gyxa MOXHO onpeaenuTb C MOMOLLbIO 3TUX Xe Tabnuy,
NSOTHOCTb HACLILWEHHOro napa p,, a 3atem no opmyne (1) onpenensaoT OTHOCUTENBHYHO
BIAXXHOCTb BO3ayXxa.

4. 3HayeHne BnakHOCTU BO3ayXa.

OT BNaXXHOCTW 3aBUCUT MHTEHCUBHOCTb UCMApEeHNs Bnarn ¢ NOBEPXHOCTU KOXM YenoBeka. A
ncnapeHue Bnarm MeeT BonbLIoe 3HAaYEeHUs ANs NoAAepPXXaHNa TeMnepaTtypbl Tenia NoCTOSAHHOWN
[

BnaronpusTHas ansa YenoBeka OTHOCUTENbHAs BNaXXHOCTb Bo3ayxa 40-60%. Takyto BNaXHOCTb
NnoaaepXMBaKOT NMPOM3BOACTBEHHbIX MOMELLEHNAX, HAa BOPTY KOCMMYECKOro kopabns.

BornbLlloe 3Ha4YeHne MMeET 3HaHNE BIAXXHOCTN B METEOPOSOrMM Ang npeackasaHns norogpl, T.K.
KOHOEHCauusa BOASHOroO napa npmBoanT K obpasoBaHuio 06nakoB 1 nocrnenyoLlwemMy BbiNnageHuto
ocagkoB. Npn aTom BbigensieTca 6onbLloe KoNMYecTBo TennoThl B atmocdepy. M HaobopoT,
ncrnapeHne conpoBOXaaeTcs NOrfoLweHNneM TeNNoThl.

B Tkaukom, KOHOUTEPCKOM, /Ne4YaTHOM 1 ApYyrMx Npon3BOACTBaXxX ANsi HOPMAnbHOIo TeYeHUs
npoLeccoB Heobxoamma onpeaenéHHas BNaxHoCTb.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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XpaHeHme HpOMSBeﬂ,eHMVI MCKYyCCTBa, KHUT, MY3blKaJibHbIX NHCTPYMEHTOB Tpe6yeT nogaepXxaHud
BITAXXHOCTK Ha HeobxoanmMom YPOBHE.

5. Mpunbopbl ona onpegeneHns BAaXHOCTM.

[lnsa onpegeneHuns BNaXXHOCTU BO34yxXa MCNOSb3YHT Takne npmbopsl, Kak rmrpoMeTpbl
(KOHOEHCaUMOHHBIN U BOSTOCHOW) 1 ncuxpomeTpbl. C NOMOLLbH KOHAEHCALMOHHBIA_TUrpoMeTpa
MO>XHO onpeaennTb

abConTHYIO BIIAXXHOCTb MO OYKE POCHI.

[lencTBMe BOMIOCHOIO rMrpoMeTpa OCHOBaHO Ha CBOMCTBE YENI0BEYECKOro BOoca yaMHATLCS
Mpn yBENMYEeHMM OTHOCUTENBHOW BAAXXHOCTW BO3ayXa.

[Mpun aTOM CTpernka Ha WwkKane ykasbiBaeT OTHOCUTENbHYHO BNaXXHOCTb BO34yXa B NpoLEeHTax.

6. YCTPONCTBO M NPUHLNN OENCTBUA NCUXPOMETPA.

lMcuxpomeTp cocTomT U3 AByx TepmomeTpos. OavH TEPpMOMETP NokasbiBaeT TemnepaTypy
BO34yxa, a Apyrov obMoTaH TKaHb, KOHeL, KOTOpPOoK onyLeH B Boay. [1pu ncnapeHumn sBogbl ¢
TKaHW TEPMOMETP OXnaxaaeTcs.

Mpn 6onbLlen NN MEHbLUEN BNAXXHOCTU UCNapeHne nponcxogut obictpee?

3Ha4nT pasHOCTb NoKa3aHUM TepMomMeTpa TeM Borblle, YeM MEHbLLE OTHOCUTENbHAA
BNAXXHOCTb. 10 pa3HOCTM NOKasaHui CyXoro 1 BriaXXHOro TEPMOMETPOB C MOMOLLbHO
crneumnanbHbIX TabnuLy MOXHO onpeaesniuTb OTHOCUTESNbHYHO BAXXHOCTb BO34yXa.

Yka3zaHus k paboTe.
1.C NOMOLLbIO AEMOHCTPALMOHHOIO TEPMOMETPa U3MepbTe TeMMepaTypy nosayxa B knacce - Kyx

TepMomeTp NabopaTopHBbIN.

2. O6epHUTE pesepByap TepMomeTpa nabopaTopHOro Mapremn Tak, YTobbl KOHYUK TKaHW
cB060HO CBMUCAn BHU3, U 3aKPENUTE €ro HUTKON.

3. [lepxa TepMOMETp 3a ero BEpXHU Kpau, OnycTUTe CBUCAIOLLYIO0 YacTb TKaHW B Boay. Boaa
AOJDKHA CMOYMTb TKaHb. [1pn aTOM pesepByap TepMOMETpa LOSMKEH OCTaBaTbCA Bbille YPOBHS
BOAbl B CTaKaHe.

4. Habniopasa 3a nokasaHnaMu TepMoOMETpPa, 3anuumMTe caMoe HU3KOE NokasaHne TepMoMeTpa,
3TO 3HAYUNT ty 0.

5. PesynbTaTtbl nUaMepeHun 3aHecute B Tabnuuy.

t cyxoro, 0C | t BnaxHoro ,0C t cyxoro — t BnaxHoro ,0C | OTHocuTenbHas BNaXXHOCTb
®,%

6. C NOMOLLbI0 NCUXPOMETPUYECKOW TabnuLbl onpeaenMTe OTHOCUTENBHYIO BMAaXXHOCTb BO3AyXa
B Knacce

7. BbiBOA.

KoHmporsibHbIe 80rpochl

1. YUto Takoe ncnapexme? KongeHcauma?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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2. Kakne aTtmocepHble ABrneHns o6bACHATCA KOHAeH caunen napa?

3.MNornawaeTtcsa unu BblaenseTcs aHeprus npu
a) KoHgeHcauuu, 6) ucnapeHnn?

4.Kakon nap HasblBalT HaCbIWEHHbIM? HeHacbIWeHHbIM?
5. YTo O3HavaeT AnHaMnyeckoe paBHOBECUKE XUOKOCTU 1 napa?
6. Toyka pochl.

Jlumepamypa

Msaknwes, . A. dusmka. 10-1 knacc. basoBblvi 1 yriyb6rneHHbIN YPOBHU : y4ebHuK / . A.
Msaknwes, b. b. byxoBues, H. H. Cotckun ; nog pea. H. A. NapdeHTbeBon. — 11-e 13a., crep.
— Mocksa : lNpoceBeweHne, 2024. — 432 c. : un. — (Knaccuuecknin kypc). — ISBN 978-5-09-
112178-0. - TekcT: anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata
obpaweHus: 21.10.2024). — Pexxum goctyna: no noanucke

Pa3pen 3.Tema 3.2.3akOHbl NOCTOAHHOIO TOKa.

NabopaTtopHoe 3aHATMEe Ne3
M3yyeHne nocnepgoBatenbLHOro U NnapannenbHOro cCoeauHeHMA NPOBOAHUKOB
(pe3ucTopoB).

Llenb: akcnepuMeHTanbHO NPOBEPUTL YTBEPXKAEHNE O TOM, YTO B 3MEKTPUYECKOI Lieny,
coaepalleii ABa nocneaoBaTenbHO COeANHEHHbIX Pe3ncTopa ConpoTUBREHNeM Ry, U R,
cnpasennnBbl paBeHCTBA.

Ry,= Ri*Ry; Uy ,= U +U; 1

U R
U—1 = R—1 , roe U;u U, - NnafeHne HanpsikeHNe Ha COOTBETCTBYHOLLMX COMPOTUBIIEHUSIX.
2 2

NcxopHble gaHHble M MaTepuarbl: UICTOMHUK 3NEKTPONUTaHUS, pe3nctop R;, pe3ncTtop R,,
amnepmeTp, BOSIbTMETP, KoY, coeanHUTENbHbIE MPoBOAA.
CxeMa yCTaHOBKM A5l BbINONIHEHUS paboTbl NokasaHa Ha puc 1.

CopepxaHune 1 NopsiAoK BbINOSIHEHMST paboThbl:
lNMocnepoBaTenbHOe COeaNHEHNE
1. O3HakomMUTbLCS ¢ Npubopammn n obopygoBaHMEM, 3anucaTb UX TEXHUYECKNE OaHHbIE.
2. Cobpatb anekTpuyeckyto uenb (puc 1).
3. Nameputb obuwee HanpskeHne U, n HanpshkeHne Ha yvacTkax Uy, U,.
4. Nameputb cuny Toka |.
5. Pe3ynbTaT M3MepeHun 1 BbIYUCIIEHNI 3aHECTM B Tabnuuy.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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I, A U, B U,, B UB | R,OM | R,,OM | Ry, OM A Ry
U, R,

6. Mo nony4YeHHbIM AaHHLIM paccYnTaTb CONPOTUBIIEHNE PE3UCTOPOB -R,, R,, obLiee

conpoTtueneHne R.

MpoBepuTsb:
)ﬂ =R
Uz Rz

b)Ui, =U; + U,

C)I=11 = 12

Puc (1)

7. N3ameHnTb CXeMy yCTaHOBKU TakK, 4TO6bI OHA No3BosisANa N3MEPUTb Hamnps>xeHne Ha BTOpoM U
nepBomM COMPOTUBIIEHUN. Cxemy 3apucoBaTb B TeTpaib

Puc (2) Puc (3)

8. MamepuTtb obLLee HanpsxeHne Ha ABYX conpoTusnenunax U, U,.

9. NpoBepuTb BbINOMNHAETCA N paBeHcTBo U, ,= U+ U,

10. Bbluncnute conpoTtuBnenus Ry, R, 1 npoBepuTtb cnpaBeasiMBoCTb paBeHCTBa
R1’2 == R1 + RZ

pedcmeamu 1C: Konnedx
xpaHawemycs e 1C: Konnedx
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U R
11.Bbl4mncnnTb OTHOLWEHUA U—1 = R—1
2 2

MapannenbHoe coeanHeHne

O3HakoMuTbCs ¢ Npubopamu n 0bopyaoBaHNEM, 3anncaTb X TEXHUYECKNE AaHHbIE.
2. CobpaTb anekTpuyeckyto uenb (puc 1).

3. NamepuTtb obiee HanpsikeHne U, a Takke cuny Toka |.

4. Pe3ynbTaT NU3MEPEHUI 1 BbIYUCIIEHNIA 3aHECTM B Tabnumuy.

U, Il,A 12, A Il'z,A Rl,OM 1/R1, oM Rz,OM 1/R2, R1‘2, OM 1/R1,2,0M 11/12 R2
B Om /Ry

5. HapucoBaTtb B TETpaam CXxemy 3r1eKTPUHECKON Lienu.
MpoBepuTb:

a) I,/I,=R,/R,
b) U ,=U,=U,
c) I=1,+1,

Puc (1)

6. NameHnTb CXeMY YCTaHOBKU TakK, 4TO6bI OHA No3BosiANa N3MEPUTb CUJTY TOKa Ha BTOPOM U
nepBoM COMPOTUBIIEHNN. CXGMy 3apucoBaTtb B Te€Tpaab.

Puc (2) Puc (3)

7.To OaHHbIM NMpoBeaeHHbIX

M3MepeHI/II7I BbIMUCITUTb

1C: Konneodx
cs1 8 1C: Konnedx
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BESIMYUHBI COMPOTUBIIEHNN

R; R, R, a Takxe BenuyuHbl 1/R; 1 1/R,

8. Bbluucnutb cymmy 1/R; n 1/R, NpoBepuTb CnpaBeaMBOCTb paBeHCTBaA
1/R; ,=1/R1*+1/R,

BeiBOoa no paborte.

KoHmporibHbIe 80rpochl:

1. Kakoe coenHeHWe Ha3blBaloT nocrnegoBaTesibHbIM?

2. Kakoe coeanHeHune napannenbHoe?

3. Cdopmynumpymnte 3akoH OmMa ansa yvyactka uenu.

4. B yem npeumyLlecTBa napansenbHoro coeguHeHnsa notpebutenen?

5. Kakown npubop coegmHeH napansensHo ¢

notpedutrenamm? ,

Jlumepamypa:
Msaknwes, . A. ®dum3umka. 10-n knacc. basoBbin U

yrny6neHHbin ypoBHM : y4ebHuk / . A. Mskuwes, b. b. /\_/\

ey

byxoBues, H. H. Cotckmn ; noa pea. H. A.

MapdeHTbeBO. — 11-e u3g., crep. — Mockea
MpocselueHne, 2024. — 432 c. : un. — (Knaccuueckun | , A | |
kypc). — ISBN 978-5-09-112178-0. - TekcrT: .

anekTpoHHbIn.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaiieHusa: 21.10.2024).

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

Pa3pgen 3. Tema 3.2.3aKkoHbl NOCTOAHHOIO TOKa.

NabopaTtopHoe 3aHaATMe Ne 4
OnpepenexHve 31C 1 BHYTPEHHEro COnpoTUBIIEHUS NUCTOYHMKA TOKa.

Llenb: oBnageHue npuemom onpeaenenduns 34C n BHYTPEHHEro CONPOTUBIEHNS
MCTOYHMKA TOKa C MOMOLLbIO BONbTMETPa U aMmnepmMeTpa.

NcxoaHble gaHHble U MaTepurarnbl: UICTOMHUK TOKa, aMnepMeTp, BONbTMETP, Pe3nCTop, Koy,
coeauHUTENbHbIE NPOBOAA.

Kpatkaa aHHOTauus.

PaboTa BbINOMHSAETCSA C NOMOLLbIO
3KCneprvMeHTanbHON yCTaHOBKK, cxema

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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KOoTopou n3obpakeHa Ha pucyHke 1.

O C n3mepsoT C NOMOLLLIO BOSIbTMETPA Mpu
pa3oMKHYTOM Kkntove. B aTom cnyyae

cornpoTusrieHne BHewHen uenn R — « (unu R » r), n toraa

U=e. (1)

CnepyeT 3aMeTUTb, YTO paBeHCTBO (1) BLINONMHAETCA TEM CTPOXE, YeM BobLUe BHYTPEHHEE
COMpPOTUBNEHNE BONbTMETPA.

BHyTpeHHee conpoTMBEHNE NCTOYHMKA TOKa onpeaenatT nocne Toro, kak AC byaet
n3mepeHa. 3amblKatoT KN4 U M3MepsatoT HanpskeHne U Ha pe3ncTope 1 cuny Toka | B uenu.
CornacHo 3akoHy Oma ansi NosIHOM Lenu, cogepkalen pesnctop, MOXHO yTBepXaaTb, YTO

Co,qepmaHme N NopAaoK BbINOJIHEHUA pa6OTbIZ

1. JokaxuTe crnpasennimBocTb popmynbl (1).

2. BoiBeante pac4deTHyto bopmyny (2) ans onpegeneHns BHyTPEHHEro CoNpoTUBNEHNS
NCTOYHMKA TOKa.

3. YkaxunTe, kakne msnyeckme BENNUUMHbI noanexaT NnpsiMomMy U3MEpPEHUIO ANs onpeaeneHns
O C 1 BHYTPEHHErO CONPOTUBMNEHUS NCTOYHMKA TOKA NPUEMOM, MCMONb3yEMbIM B JaHHOW
paboTe. C NOMOLLbIO Kaknx nameputenbHbix Nnpnbopos 6yayT npoBeaeHbl M3MepeHna?
Onpenenute un 3anuwmnTe rpaHuubl abconTHBIX MNOrpeLLlHOCTEN 3TUX NPUOOPOB.

4. OnpegenuTe 1 3anunTe rpaHuLbl abCoMOTHLIX NOrPELLHOCTEN OTCYEeTa aMmnepmeTpa 1
BOSIbTMETpA.

5. 3anuwmnte dpopmynbl Ana onpeneneHns rpaHnLbl abConoTHBIX NOrPELUHOCTEN U3MEPEHUS
AACwur.

6. MogrotoBbTe TAbNULY ANSA 3anUcK pe3ynbTaToB N3MEPEHUIN U BbIYUCIIEHUNA.

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

7. Cobepute akcnepMMeHTanbHyl YCTaHOBKY MO cXxeme, n3obpakeHHon Ha pucyHke 10.

8. MNoakntunTe NCTOYHUK TOKa K 3M1EKTPOCETU U NPU Pa3OMKHYTOM Kntode namepbte 3C
NCTOYHUKA.

9. 3aMKHUTE KoY, onpeaenuTe 1 3aHecute B Tabnuvuy nokasaHusa amnepmeTpa n BofbTMETpa.
10. Bblumcnute rpaHnubl abCoNOTHBIX NOrpeLHocTen nameperHnn €, U u |.

11. Bbluncnure 3HayeHne BHYTPEHHErO COMPOTUBIIEHNSA UCTOYHUKA TOKA T.

12. Bblumcnure 3HavyeHme rpaHnLbl abContoTHOM NOrpeLLHOCTH Ar.

13. 3anuwuTe nonyyeHHble 3HayeHms 34 C 1 BHYTPEHHEro CONPOTMBIIEHNSI C Y4ETOM IPaHUL, Nx
abConTHBIX NOrPELUHOCTEMN:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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Eyer —ETXAE Ty =X Ar
BeiBog no pabore.

KoHmposbHble 80MpocChi:

1. MoyeMy BHYTpeHHee CONpPOTMBIIEHNE BONbTMETPA MOXET BMMATb HA TOYHOCTb U3MEPEHUS
34C?

2. Kak nameHuTbCs nokasaHve BoNbTMETpa Npu 3aMKHYTOM KIoYe, eCrv BHYTPEHHEee
COMPOTUBIEHNE UCTOYHMKA YBENUYNTCA?

3. Kakum gomxHo 6biTb CONpOTUBEHME pe3ncTopa, YTobbl CUNy ToKa B LENW He NpeBbllana
BEPXHWUI Npeaern u3aMepeHust amnepmeTpa?

Jlumepamypa:

Mskuwes, I". A. dusuka. 10-n knacc. ba3oBbin 1 yrnybneHHbIN YpoBHM : y4ebHuk / . A. Makuwes,
b. b. byxoBues, H. H. Cotckun ; nog pea. H. A. MNMapdeHTeeBon. — 11-e nsg., ctep. — Mocksa :
MpoceelyeHune, 2024. — 432 c. : un. — (Knaccnyeckum kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIN.-URL: https://znanium.ru/catalog/product/2157221 (nata obpawieHns: 21.10.2024).

— Pexxum poctyna: no nognucke. (ctp.304-308).

Pa3pgen 3.Tema 3.4. MarHuntHoe none.

NabopaTtopHoe 3aHATHME Ne 5
N3yyeHne anekTpoMarHUTHOM MHOYKL UK.

Llenb: n3yunTb siBNeHne anekTpomMarHUTHOM UHAYKLMW.

McxoaHble gaHHbIE U MaTtepuanbl. MunnamnepmMeTp, MCTOYHUK NMNTaHUA, KaTyLLKM C
cepaevyHnkamMmun, MarHmnTbl, BblKnto4YaTeslb KHOMOYHbIN, COEANHUTENbHbIE nposoga, MmarHMTHas

cTperka, komnac, peocrar.

KpaTkas aHHOTaums

CamblIn BaXKHbIN aKT, KOTOPbIN yAanocb OOHaAPYXMTb - 3TO TECHAas CBA3b MeXAy 3NeKTpUYeCcKnm
N MarHUTHbIM nonem. NepBbin War B OTKPbITUM HOBbLIX CBONCTB 3N1IEKTPOMArHUTHbIX
B3anmoaencteum caenan M. ®apagen B 1831r. ABneHne anekTpoMarHUTHOM MHOYKLNN
3aKr4aeTcs B TOM, YTO B 3aMKHYTOM NMPOBOASILLEM KOHTYPE BO3HUKAET TOK NPU U3BMEHEHUU
yucna NIMHUA MarHUTHOM MHAOYKLUMW, MPOHN3bIBAKOLLMX NOBEPXHOCTb, OFPAHNYEHHYIO 3TUM
KOHTYpPOM.

CopepaHue 1 nopsiAoK BbINONHEHNS paboTbl

1. MpucTaBnTb CEPOAEYHUK K OLHOMY M3 MOSOCOB NOSIOCOBOrO MarHUTa U BABUHYTb BHYTPb
KaTyLlKn, Habnogass OAHOBPEMEHHO 3a CTPENKon MunnmamnepmMmeTpa (MoxHo 6e3 cepaeydHumka).

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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2. MoBTOpUTbL HabNAEHNE, BbliABMUrasi MarHUT U3 KaTyLLKW, a Takke MEHsIsi Mofca MarHuTa.
3. 3adukcmpoBaTb CXeMy OnbiTa 1 NPOBEPUTL BbINOMHEHME NpaBuna JleHua B Kaxaom criyyae.
4. PacnonoxuTb BTOPYIO KaTyLLUKy PSAOM C NepBoOW Tak YToObl OHW coBrnaganu.

5. BctaBuTb B 06€ KaTyLUKWN Xene3Hble CEpAEYHUKM, U MPUCOEAMHUTL BTOPYHO KaTyLUKYy Yyepes
BbIKMOYaTENb K UCTOUYHUKY NMUTaHUS.

6. 3amblkas U pa3mblkas knod, HabnaaTb OTKNOHEHME CTPENKU MUnMamMnepMeTpa.

7. 3apucoBaTb CXeMy OnblTa 1 NPOBEPUTL BbINOMHEHWe npasuna fleHua.

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

BbiBOoAbl No paboTe.

KoHmporsibHbIe 80rpochi:

1. KTO OTKpPbIN ABNEHME 3NIEKTPOMArHUTHON UHOYKLNN?

2. CdopmynmpoBaTth 3aKOH 3NIEKTPOMArHUTHON UHOYKLUMN.

3. cnonb3ysa npaBuno JleHua, ykasaTb HanpaBneHne Toka B 3aMKHYTOM KOHType (CM.puc).
4. MarHuTHbIN NoToK. EAMHMLUA marHnTHoro notoka?

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

Paspen 5. Tema 5.1. leomeTpuyeckana onTuka.

NabopaTtopHoe 3aHsATME Ne 6
OnpepgeneHune nokasaTtens NpefioMieHns cTekna
Llenb: onpegennTb NnokasaTenb NPenomMeHms ctekna.

NcxogHble gaHHble n maTepuanbl: CTeknsiHHas NnacTMHa ¢ AByMsi NaparnnenbHbIMU rPaHaMN,
OynaBKn C NNacTUKOBOW ronoBKOM(3LWT), TPAHCNOPTUP, NOABEMHBIN CTONUK, Tabnuua
TPUrOHOMETPUYECKNX PYHKLINNA.

KpaTkasa aHHOTauus

CBeT npu nepexoae 13 ogHoN cpeapbl B APYryl0 MEHSIET CBOE HanpasrieHue, T.e. NPeioMsieTcs.
MpenomneHne o6bACHAETCA TEM, YTO CKOPOCTb PacnpoCTpPaHeHMs1 CBeTa Npwu nepexoge n3
OJHOW cpenbl B APYrylo U3MEHSIETCS U NOAUYNHSIETCS CrneayoLWwmum 3aKoHaM:

1. Magaowmm nyy nexart B O4HOW NSIOCKOCTU C NepneHanKynsapoMm, NpoBeEHHBIM Yepes3 TOUKY

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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nageHvs K pasgeny aByx cpea.
2.0OTHoOLWEeHWe cuHyca yrra nageHnsa n cuHyca yrna npenomneHnsa 3 - BeniMdnHa nocTossHHas ans
AaHHbIX ABYX cpef M Ha3blBaeTcsa Ko3hdmUMeHTOM npenomneHna (n), BTOpoun cpeapl
OTHOCUTESTbHO NEePBON:

n = sina/sing.

CO,D,ep)KaHI/Ie N NopsAaaoK BbINOJIHEHUA pa6OTbI

1. O3HakoMUTbCS ¢ Npubopamun n obopygoBaHMEM.

2. Ha nogbeMHbIN CTONKUK NOSTIOXUTL pa3BepHyTYH TeTpadb Ans nabopaTopHbix paboT. Ha nuct
TeTpagu nnawwMs nofnoX1UTb CTEKMNAHHYIO MNAACTUHY N KapaHgawwoM 06BeCTU €€ KOHTYPbI.

3. C gpyroun CTOPOHbI CTeKNa, NOMNOXUTb Kak MOXHO Aarnblue apyr oT gpyra, Ase 6ynasku Tak,
4TObObI NPsIMasi NpoxoAasiasl Yepes HUX He Bbina nepneHAnKynspHa OAHON U3 napannenbHbIX
rpaHen NnacTuHbl.

4. TpeTbto BynaBKy pacnonoXuTb MO rpaHn C APYron CTOPOHbI CTEKNa U BKOMOT €€ Tak, YToObI
CMOTPS BOOSMb BCeX ODynaBoOK B CTEKMO BUAETb MX PACNOSIOXEHHbIMU HA OAHOW NPSMOMN.

5. Ctekno n 6ynaBku, CHATb U MeCTa HaAKOoB OTMETUTb Toukamu 1,2,3. Yepes Toukn 1,2 n 3
NPoBeCTU NpsiMble 0 NepecevYeHns ¢ KOHTypaMm cTekna. Yepes Touky 2 NpoBecTyH
nepneHavkynsap K rpaHuue AB gByx cpeq Bo3gyx-CTeKo.

6. OTMETUTb yron nageHns a n yron npenomMneHns 3 TpaHCNopTUPOM, N3MEPUTL 3TU YrIbl U NO
Tabnuue 3Ha4yeHun CUHYCOB onpeaennTb CUHYCbl 3TUX YITI0B.

BapwuaHT 2
[MokasaTenb NpenioMneHns cTekna OTHOCUTENBHO BO3ayxXa onpenensdercs no gopmyne:

n=sina/sing
rae a - yronb nageHus nyyka ceeta Ha rpaHb MNacTuHbI U3 BO34yXa B CTEKIO;
B - yron npenomneHns CBETOBOrO Nnyyka B CTEKIe.

[ns onpeaeneHnst OTHOLLEHMS, CTOSILLErO B MpaBOM YacTn hopMysibl, NOCTyNaloT cnegyoLwmm
obpasowm. [epen Tem Kak HanpaBUTb Ha NacTMHY CBETOBOW Ny40K, €€ pacnofiaratoT Ha nucTte
MURNuMMeTpoBon bymarun (unu nucte Bymaru B KNeTKy) Tak, YToObl ogHa 13 eé napannenbHbIX
rpaHen coBnana c npeasBapuTeribHO, OTMEYEHHON NMMHMEN Ha Bymare. OTa NUHUA yKaxeT
rpaHuUy pasgena cpef: Bo3ayx - CTekno. TOHKO OYMHEHHBLIM KapaH4alloM NPOBOASAT INHUIO,
BOOMb BTOPOW NapannenbHon rpaHn. 3ta NuHusa nobpakaeT rpaHuuy pasgena cpef CTekno -
BO34yX.

Mocne aToro, He cmeLllas NnacTuHbl, HA €€ NEPBYIO NapansefibHy0 rpaHb HaNpPaBnNAT Y3KUIA
CBETOBOW My4OK Mo KakMm-nmbo yrrnom K rpaHn. Baoonb nagatowiero Ha nnacTyHy U1, BbllLEALEro
N3 HEE CBETOBbLIX MYYKOB KapaHAaLwoM CTaBAaAT ToYkn. 1,2,3 n

4. MNocne 3TOro NamnoyKky BbIKOYAOT, MAACTUHY CHUMAKOT MU C MOMOLLbIO JTMHENKW
npoYepyYMBaloT BXOOSALLMN, BbIXOOALLMIA N NepenoMNEHHbIN Nydn. HYepes Touky B rpaHuubl
pasgena cpej, Bo3ayx - -
CTEKINO, NPoBOAAT »
nepneHauKynsap K rpaHuue,

OTMeYaloT yrnn nageHns a un

npenomnenus B. [anee c

vil

qemcsi npoapamMMmHbIMu cpedcmeamu 1
Ib 8€PCUU 110 OpU2UHAITY, XPaHSWEeMYC
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NOMOLLbIO LIMPKYISt MPOBOASAT OKPY>XHOCTb C LEHTPOM B TOYKE B 1 CTPOAT NpSAMOYrosibHble
TpeyronbHukn ABE 1

CBD

Tak kak sina=AE/AB, sin f = CD/BC n AB=BC, 10 hopmyrna ans onpegeneHus
nokasaTensi NpenomMreHnsa cTekna nmeeT Bug

n=AE/DC

OnuHy oTpeskoB AE n DC nsamepsoT no MunnmveTpoBoun bymare.

BeiBOAbI No paboTe.

KoHmpornbHble 80rpochi:

1. UTo HasbIBalOT NpeniomneHmem ceeta. OTpaxeHnem ceeTta?

2. OT 4Yero 3aBMCUT NokasaTenb NpenomMneHnsa?

3. Kak nsmeHsietcs nokasatenb NnpenomMreH1s npu nepexoge ceeTta n3 MeHee nioTHON

cpeabl B boree NioTHYH.

4. B kakon cpeae CKopoCTb cBeTa HanbonbLuaa?

5. MNpwn Kaknx ycrioBuSX MOXeT HacTynaTtb NOSIHOE OTpaxeHne?

Jlumepamypa:

Msakunwes, I". A. dnsuka. 10-1 knacc. basobin 1 yrnybneHHbIn YpoBHY : y4ebHuk / . A. Mskuwes,
b. b. byxoBues, H. H. Cotckun ; nog pea. H. A. MNMapdeHTeeBon. — 11-e nsg., ctep. — Mocksa :
MpoceeweHune, 2024. — 432 c. : nn. — (Knaccuveckun kypc). — ISBN 978-5-09-112178-0. - TekcT:
anekTpoHHbIn.-URL: https://znanium.ru/catalog/product/2157221 (nata obpaweHus: 21.10.2024).

— Pexxum poctyna: no noagnucke. (ctp.162).

C.B.CtenaHos. JlabopaTtopHble paboTbl 10-11 knacc (ctp.38-40).

Tema 5.2 BonHoBble cBOMCTBa cBeTa

Na6opaTtopHoe 3aHATME Ne 7

OnpeageneHve ANMHbI CBETOBOMW BOJIHbI NPY NoMoLlum ancpakuMOHHON peLueTKn

Lleﬂbi n3yvyeHmne ABrieHuns )J,Vld.)paKLI,VII/I cBeTa U MNCNOJIb30OBaAaHME 3TOIoO ABINEHNA Ond
onpepgenexHna arnnHbl CBETOBOW BOSHbI B pa3rmiM4yHbIX YaCTdX BUOMMOIO CnekTpa.

Mpnbopbl 1 MaTepuansl: ANdpPaKLNOHHAA peLléTka; Nnockas WwKana co Wenbo 1 namna
HaKanuBaHWs C MaTOBbIM 3KPAHOM, YKPENMEHHbIE HA ONTUYECKON CKaMbe; MUIIMMETPOBAS
nMHenka.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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1. TEOPUA METOOA

[undpakumen BonH Ha3dblBaeTcsa ormbaHne BonHamu npenarctemii. [loa npenaTcTBuamMm
NOHUMAIOTCS pasnnyHble HEOAHOPOAHOCTU, KOTOPbIE BOSIHbI, B YaCTHOCTU, CBETOBbLIE, MOTYT
ornbaTb, OTKNOHSASCH OT NPSIMOSIMHENHOIO pacnpocTpaHeHna 1 3axoast B obnactb
reomeTpuyeckon TeHn. Andpakumns HabnogaeTcsa Takke, Koraa BoSfHbl NPOXOAAT Yyepes
oTBepCTUS, ormdasa ux kpas. dudpakumsa 3aMeTHO BblipaXkeHa, eCinn pasmepbl NPenAaTCTBUN Uin
OTBEPCTUI NOpsiAKa ANUHbI BOSHbI, @ Takke Ha 60MbLUMX PACCTOSAHUSAX OT HUX NO CPABHEHUIO C UX
pasmepamu.

Ondpakums cBeTa HaxoanUT NpakTUYEeCKoe NpMMeHeHne B ANPPaKLUMOHHBIX peLLETKax.
AndpakyMOHHOM PEeLLETKOM Ha3bIBaKOT BCAKYIO NEPUOANYECKYIO CTPYKTYPY, BIIMSIOLLYIO Ha
pacnpocTpaHeHue BOSH TOW unv nHom npupoasl. MNpocrtenwas ontnyeckas AndpakunoHHas
pelwéTka npegcraBnseT cobon psag 0ANHAKOBLIX NapasnnenbHbIX O4eHb Y3KUX Lenen,
pa3genéHHbIX OANHAKOBBIMU HENPO3pPayHbIMKM noniocamn. Kpome Takmx npo3payHbiX PeLEToK
CYLLECTBYIOT TaKKe oTpaxaTesibHble AMdpPaKUMOHHbIE PELLETKM, B KOTOPbIX CBET OTpaXkaeTcs OT
napannesnbHbIX HepOBHOCTEN. [po3payHble AndpakuMoHHbIE PELLETKM OObIMHO NPeaCTaBnAT
coboN CTEKNSAHHYIO NAACTUHKY, HA KOTOPOW afiMa3oM C MOMOLLbLIO CreunanbHON AennTenbHON
MaLUMHbI NPOYepYEHbl NONOCHI (LUTPUXK). DTN LWUTPUXM ABASOTCA NOYTU NONTHOCTBIO
Henpo3payHbIMK MPOMEXYTKaMN MeXAY HENOBPEXAEHHBIMU YACTAMU CTEKIISAHHOM NNACTUHKU —
LwenamMu. Yncno WTpmuxos, NPUXOSALMXCA HAa eOMHULY ASIMHBI, YKa3blBaeTCs Ha PeLLETKe.
Meprogom (MOCTOAHHOWM) peLETKM d Ha3biBaeTCsl CyMMapHas LUMPUHaA 0QHOro HENPO3pPayHoro
LUTPUXa MAC WMpMHa OAHOM NPO3paYHOoM Lenu, Kak nokasaHo Ha puc. 1, rae nogpasymeBaeTcs,
YTO LUTPUXM M MOMOCHI PacnonoXeHbl NepneHanKynApHO NOCKOCTU PUCYHKA.

it

Puc. 1. lNMpoxoxaeHne ceeTa Yyepes UPPaKUNOHHYIO peLleTKy

OP: J1 — cobupatowan nuH3a, 3 — akpaH gnga HabnogeHua andpakumoHHOn KapTuHbl, M — Touka
cBedeHWst napannenbHbIX Ny4Yyen

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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Ecnn napgatowimin Ha peLeéTKy CBET COAEPXKUT BOMHbI Pa3SIMYHbIX ASIUH 1A, 2A, 3, ..., TO MO
dopmyne (2) MOXHO nogcyMTaTh AN Kaxaon kombuHaumm K , ana KoTopbix 6yayT HabnoaaTbes
rMaBHble MAaKCUMYMbl MHTEHCUBHOCTM CBETA.( CBOW 3HAYeHUs yrna gudpakumm An

Mpun k =0, T. €. B HaNpaBneHUn, CTPOro NepneHANKYNsSPHOM MIIOCKOCTM PELLETKN,
YyCUNMBAIOTCSA BOSHbI BCEX ANMH. 3TO Tak Ha3blBaeMbIi CNEKTP HyrneBoro nopsiaka. [isa 3Haka,
+k 0 COOTBETCTBYIOT ABYM cUCTEMaM ANDPAKLUNOHHBIX CNEKTPOB, PACMONOXEHHBIX CUMMETPUYHO
MO OTHOLLUEHUIO K CMEKTPY HYNeBOro nopsiaka, cneea v cnpasa ot Hero. [MNpu k = 1 cnekTp HocuT
HasBaHWe crnekTpa NepBoro nopsiaka, Npyu k=2 nony4yaeTcs CNeKTp BTOPOro nopsiaka u T. 4.

Ha TEMHOM dhoHE MOXHO BMAETb CUCTEMY OTAENbHbIX APKNX NIUHUA OQHOTO LUBETa, U3
KOTOPbIX Kaxaas COOTBETCTBYET CBOEMY 3Ha4YeHuto A KapTuHa, BO3HMKaloLWasa Ha aKkpaHe B
crnyyYyae MOHOXPOMaTMYECKOro CBeTa, T. €. CBeTa, XapaKTepusyemoro ogHou onpeaenéHHom
ONTMHOW BOJHbI.

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

L 0

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

2

k

Puc. 2. Bug kapTuUHbI, nony4aemMon ¢ NOMOLLbI OMPPaKLMOHHON PELLETKN:

a) cnyyan MOHoxpomaTu4eckoro ceeta, 6) cnyyam 6enoro ceeta HabngaeTcsa HyneBou
MaKCUMyM, SBNAIOLMACS LEHTPOM ANPPAKLUMOHHON KapTUHDI.

Mpn k =1 no obe CTOPOHbI OT HYNEeBOro MakcuMyma OyayT MakCUMyMbl MepBOro
nopsigka: npu k=2 - MakCMMyMbl BTOPOro nopsiaka M Tak ganee.

CnocobHoCTb AMdpaKUMOHHONM PEeLLETKN pasnaratb CBET B CNEKTP UCMOSb3YHT Ha NPaKTUKM
ANsi NONyYeHns N UCCreaoBaHUs CNeKTPOB.

Llenbto aaHHon nabopaTtopHon paboThl ABAsSEeTCS onpeaeneHe aAnnHbl CBETOBbLIX BOSH B
pasnu4yHbix obnacTax cnekTpa npy NOMoLLM A pakuMOHHON pelléTkn. Cxema yCTaHOBKM
nokasaHa Ha puc. 3.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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OnpepeneHuve ANUHbI CBETOBOM BOMHbLI C MOMOLLLIO
AncpakUMOHHOW peLUéTKN

T e

§ Ilmlnlll llu il I- ilin

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

Puc. 3. Cxema nabopaTopHOM yCTaHOBKM

d¥ =,
X , OTKy/Ja
A= d-y
k-x_

[MopsaaoK BbINOSTHEHUSA

1. YcTtaHoBUTE, Kak NoKasaHOo Ha puc. 3, LwKany ¢ oTBepCTMEM A Ha OOUH KOHeL, ONTUYECKOMN
ckambK BO6NIM3M OT namnbl HakanMBaHusa S, a ANMPPaAKUNOHHYIO PELLETKY — Ha APYron eé KoHel,.
Bkrntounte namny, nepen KOTOPON HAXOAUTCHA MaATOBbIN AKPaH.

2. NepeaBurasa peLweTky No ckambe, gobenTtech, 4TOOLI KpacHas rpaHuLa NpPaBoro cnekTpa
nepsoro nopsigka (k = 1) coBnana ¢ Kakum-nubo LenbiM geneHmem Ha wkane LUk.

3. Aicnonb3ys NMHeNnKy, namepbTe pacCTosiHMe X Ans 3Toro cnyyas.
4. MNpopenanTte Te Xe onepauuu ons pruoneToBoun rpaHnLbl NpaBoro crnekTpa nepsoro

nopsigka u ans cepeauHbl 3eNEHOr0 y4acTka, PacnofioXXEeHHOro B CpeHen 4yacTu cnekTpa (B
AanbHenwem aTa cepegmHa byaeTt ans KpaTkoCTy HasbiBaTbCs 3€NEHON NUHNEN).

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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5. AHanornyHble n3aMmepeHna npogenanTe Ans neBoro cnekTpa nepsoro nopsgka (k 1).

YuTuTe, 4TO ANs NEBbIX CNEKTPOB Noboro nopsiaka k < 0 1 UM COOTBETCTBYIOT OTpULIATENbHbIE
3HaYeHusy.

6. Te xxe camble onepauun npogenanTe AnNg KpacHou U oMoNeToBOW rpaHunL, U Ans 3enéHomn
NIMHUKX CNEKTPOB BTOPOro nopsiaka.

7. Pe3ynbTaT U3MEPEHUN U BbIYUCIIEHNIA 3aHECTU B Tabnuuy

CnekTp namnbl % Al
k | x,cm | y,cm Ai, HM < > LA = <1‘)7\,—i HM < >
HakanmeaHusa 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
dunonetosasi 1- 42 2 476 6
483 15
rpaHmua 2 39 4 513 30
2— 42 4 476 6
1 39 2 513 40
3enéHas 1- 36 2 556 3
553 20
nUHKSA 2 34 4 588 35
2— 36 4 556 3

KoHmporibHbIe 80rnpochl:

1. B 4ém cocTouT aBneHme audpakumm n koraga gndpakums Hambonee 3amMeTHO BblpaXkeHa?
2. Yto Takoe gmdpakumMoHHasa peLéTka n ans Yero nogooHble peLETKM NCMNONb3YTCA?

3. YTto obbIvHO NpeactaBnsaeT cobor npo3payvHas andpakunoHHas peéTka?

4. KakoBO HasHa4eHME N1UH3bI, UCMONb3yeEMOWN BMECTE C ANPaKLUMOHHON peLlETKON? YUTo cnyxnT
NNH30M B faHHOW paboTte?

lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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5. Moyemy npwu oceBeLLieHM BerbiM CBETOM B LIEHTParbHON YacTn ANPaAKLMOHHONM KapTUHbI
BO3HUKaeT 6enaga nonoca?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuUu Mo opuauHany, xpaHsauwemycs e 1C: Konnedx
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