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IMosicHUTeIbHAA 3ANMCKA
JlabopaTopHO-TipakTUYECKUE 3aHATUS IO (PHU3MKE MpeqHa3HaAYeHBI s cTyaeHToB 1 kypca CI1O

HpezmaraeMHﬁ KypC OCHOBAaH Ha 3HAHUAX W YMCHUAX, HNOJYUYCHHBIX CTYIACHTAMU IIPU H3YUCHUU
(1)I/I3I/IKI/I Ha TCOPETUUYCCKUX 3aHATHUAX.

He.]'[l/l U 3a1a9i NPAKTHYCCKHUX 3aHSATHIL:

e pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, HMHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH B
nporiecce peneHus: PU3NIECKUX 3a/1a9 U CaMOCTOSITEIIbHOTO IPUOOPETEHHST HOBBIX 3HAHUIA,

e BOCIIMTaHUE JyXa COTPYAHHYECTBA B IMPOIIECCE COBMECTHOTO BBHITIONHEHHS 3a/1a4, BBITIOJHEHUS
71a00paTOPHBIX padoT;

e yMETh NMPHUMCHSITH 3HAHUS MO (DU3HMKE IS OOBSICHEHHsS SBICHHA TPUPOJBI, CBOWCTB BEIIECTBA,
pemieHusT (PU3NYECKUX 3a/la4, CaMOCTOSATEIBHOTO MPUOOPETEHHs] M OLEHKH HOBOHM HH(OpMaIuu
(U3HYECKOTO COACPKAHUS, HCIIOIb30BAHMS COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH,

e HCHOJb30BaHUE TPUOOPETCHHBIX 3HAHWUH M YMEHHU Ui PEUICHHUS MPAKTUYCCKHUX, >KU3HECHHBIX
3a1ad4.

Kypc mpakTudeckux 3aHATHH OpPHEHTUPOBAH Ha pa3BUTHE Y CTYJCHTOB HHTEpeca K 3aHSITUSIM, Ha
OpPraHM3aIMI0 CaMOCTOSITENIFHOTO IIO3HABATEIBHOTO IMpOllecca M CaMOCTOSATENbHOW MPAaKTHYECKOU
JesTeNIbHOCTH. B cOOpHUKE IpecTaBIeHa cucTeMa 3aad MOCTENeHHO BO3PacTalOIIeH CI0KHOCTHU 3a Kype
bu3MKKM cpenHed MIKOMbI. 3aHSATHS MO PELISHUI0 TEOPETUYECKUX 3a]ad Jal0T BO3MOXKHOCTh 00ECIEUHTh
CTYZICHTOB MaTepuaJlaMi JJIsi CaMOCTOsATeNbHOW paboTel. C 3TOHM menpro mocie pazdopa IBYX-Tpex
KJIIOYEBBIX 3a7lad Ha 3aHATHH 1ejecooOpazHo nath komiuiekT 10 -13 3amau mo maHHOW Teme Juis
CaMOCTOSITENIbHON PabOThI € 00s13aTEIbHBIM ITOJHBIM MUCHMEHHBIM 0(pOPMIICHUEM.

B kaxnpiii pa3gen BKIIOYEH OCHOBHOM MarepHall, TTyOOKOrO U MPOYHOTO YCBOCHHSI KOTOPOTO CIETyeT
nobuBatbcs. TakuM OCHOBHBIM MaTepUaioM SIBISETCS: OCHOBHBIE TIOJIOKEHUS  MOJEKYISpPHO-
KMHETUYECKON TEOpPUH, OCHOBHOE YpPAaBHEHHUE MOJICKYJISIPHO-KMHETUYECKOW TEOpUHM HACAIBHOTO Trasa,
MEPBbI 3aKOH TEPMOAMHAMHUKH — JJISI MOJICKYJSApHON (Gu3uku. st 3MeKTpoAMHAMUKH — Y4eHHEe 00
3JIEKTPOMArHUTHOM TIoJe, 3akoH KynoHa m Awmmepa, SBICHHE 3JIEKTPOMAarHUTHOW WHAYKUUHW, IS
KBaHTOBOW (DpM3HMKHM — KBAaHTOBBIC CBOWMCTBA CBETA, KBAHTOBBIE MOCTYJAThl bopa, 3aKOH B3aUMOCBS3H MaCChI
Y DHEPIUHU.

B mpouecce oOyueHuss C LENbI0 3aKPEIJIEHHUS IOJIYYEHHBIX TEOPETHMYECKMX 3HAHUM Ha MpaKTUKe
IPOBOASATCS (PpOHTATIEHBIE TA0OPATOPHBIE U IPAKTHUECKHUE PAOOTHI.

B cootBeTcTBHE € yueOHBIM IUIAHOM, IO 3aBEPILIEHUIO Kypca MPeyCMOTpEeHa IPOMEXYTOUHAsl aTTeCTalus
B (hopMe FK3aMeHa.



TemaTuka J1a00paTOPHO-NIPAKTHYECKUX 3AHATHIA:

Ne Tembl KouunyecTBo
n/n 4acoB
1 | JIJaGoparopnas padota Ne 1. M3ydeHne NBHKEHHS Tella 110 OKPYKHOCTH 2
10J1 IGHCTBHEM CHJI TSDKECTH U YIPYTOCTH.
2 | JlaboparopHas pabota Ne 2. M3yueHue 3akoHa COXpaHEHUS 2
MEXaHUYECKOH YHEPTHH.
3 | JJaboparopuas pabota Ne 3. Onpenenenue yckopeHusi CBOOOHOTO 2
MaJICHUS C TOMOIIBI0 MAsITHUKA.
4 | JIabopatopHas pabora Ne 4. DkcniepuMeHTallbHAS TPOBEpKa 3akoHa [ eii- 2
Jlroccakay
5 | JlaboparopHnas pabota Ne 5. M3yueHue nociae10BaTeIbHOTO U 2
MapajuIeIbHOTO COCIMHECHHUS TIPOBOTHUKOB.
6 | Jlaboparopuas pabota Ne 6. 3mepenne D/]C 1 BHyTpeHHETO 2
COITPOTHBIICHUS] ICTOYHHMKA TOKA.
7 | Jlaboparopuas pabota Ne 7. HabmroneHue qeHCTBUSI MAarHUTHOTO TTOJISI HA 2
TOK.
8 | JJaboparopnast pabota Ne 8. MI3y4ueHue siBICHUS JIEKTPOMArHUTHON 2
WHIYKITHH.
9 | Jlaboparopnas pabota Ne 9. I3Mepenue nokaszaresns npeaoMIIeHHs 1
CTEKJIA.
10 | JIaGopatopHas pa6ota Ne 10. Onpenenenue onTHYECKON CUITBI U 2
(hOKYCHOT'O PaCCTOSHUSI COOMPAOIIEH JTMH3BI.
11 | JIaGopatopHas pa6ota Ne 11. Mi3mepeHue IIMHBI CBETOBOM BOJIHBI. 1
12 | Jlabopatopnas pabora Ne 12. Habmronenue unrepdepenuumu, 2
MOJISIPU3ALNH U JU(PaKINH CBETA.
13 | JlabopaTopnas pabdora Ne 13. HaOnroeHue CIIOMIHOTO U JIMHEHYaToro 2
CIIEKTPOB.
14 | JlabopaTtopnas pabora Ne 14. M3yueHue TpeKkoB 3apsKEHHBIX YacTHULL. 1
15 | Jlaboparopnas pabota Ne 15. MojaenupoBanue paiuOaKTHBHOTO pacraja. 1
KoanyecTBo 4acoB Ha J1a00pPaTOPHO-NIPAKTHYECKHE PAOOTHI: 28

JladopaTopuas padora Ne 1.

N3yyenue 1BU:KeHUS TeJIa N0 OKPYKHOCTH MO/ AelicTBHEM CHJI THKECTH M YIIPYTOCTH.




Leapr paboTbl: ompeneieHHe LEHTPOCTPEMHUTEIBLHOTO YCKOPEHHS IapuKka IpH €ro paBHOMEPHOM
JBUKEHUU 110 OKPYKHOCTH.

Oo6opynoBanue: mTaTuB ¢ My(PTOH U JIANKOH, JIEHTAa W3MEPUTENbHASA, IUPKYIb, IUHAMOMETP
nabopaTOpHBIN, BECHl C pa3HOBECAaMH, IIAPUK HA HHUTH, KyCOUYEK MPOOKH C OTBEPCTHEM, JINCT Oymarw,
JIMHEHKa.

MakeT IITaTUBAa

===

CxemaTnueckoe n3o0paxeHnme

amurnsfrramsFEOEmY PEw
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IHopsinok npoBeaennst paboThI:
1. Macca mapuka m = 30 r. I'py3 B BuJe 11apuKa NOJBECUTh HA HUTh U 3aKaTh HUTh B JIANKE IITATUBA.

2. BerueptuTh Ha Oymare OKpyXHOCTb paguycom R=20 cm.

[ItatuB ¢ MasATHUKOM pAaCHOJOXHTb TaK, UYTOOBl MPOJOJDKEHHE IIapHKa MPOXOAWUIO Yepe3 LEHTP
OKPY’KHOCTH.

3. B3sATh HUTH nanbllaMu y TOYKH NojBeca. [IpuBecTu rpy3 Bo BpalieHue 0 HAPUCOBAHHON OKPYKHOCTH
panuyca R. VI3mepuTs paanyc ¢ TOYHOCTBIO 1 cM.



4. OnpenenuTs BpeMs, 32 KOTOPOE MasiTHUK coBepiIaeT koauuectBo o0opotoB N=30.
5. OnpenenuTh BBHICOTY KOHHYECKOr0 MasTHHKA N 1Mo BepTHKaiM OT HEHTpa MIapHKa 10 TOYKH IOJBeEca.
JIJ1s1 5TOTO M3MEPUTH PACCTOSHKE 10 BEPTHKAIM OT IIEHTpa [IapHuKa 0 TOUKH mojaseca. h=60 cM.

6. HaiiTu Moay/ib IEGHTPOCTPEMHUTENHHOTO YCKOPEHUS an= 4*?* R/ Ty a2=9g*R/h;

7. OTTSHYTHh TOPU30HTAILHO PACIOJIOKEHHBIM JHHAMOMETPOM INAPHK Ha PACCTOSHUE, PAaBHOE PAINYCy
OKPYXKHOCTH ¥l H3MEPUTh MOJTYJIb COCTaBIISIOIEH Fi.
Fi1=0,12 H; macca mapuka m =30 r.

a) OnpeJeIeHne HEHTPOCTPEMUTENBHOIO YCKOPEHUS MPHU ABMXKEHUU IO OKPYKHOCTH:



https://ds02.infourok.ru/uploads/ex/0284/00069233-cfb8eb31/img1.jpg

0) u3MepeHus Cuibl F1 THHAMOMETPOM:

.,

8. Pe3ynbTarhl H3MepeHuit 3aHECTH B TaOJIUILy:

R, cMm

N

At, ¢

T,c

h, cm

2
an1, M/c

2
an2, M/C

2
an3, M/C

BrruncnnuTh 3HaUeHUS MOAYJIS HCHTPOCTPEMUTEIBHOTO YCKOPEHHUS dp. (I)OpMYJ'ILI JJIsA BBIYMCIICHU

T=At/N;

an = 4*12* R [ Ty

an2=g*R/h;

an3:F1/m

9. PCSyJ'ILTaTBI BBIYHCJICHUN 3aHECTHU B Ta6m/1uy.

BoiBoa: Cnenath BBIBOA, B KOTOPOM CPAaBHUTH TPU 3HAYEHUSI MOYJISl [IGHTPOCTPEMUTENBHOTO YCKOPEHHUS.



https://ds02.infourok.ru/uploads/ex/0284/00069233-cfb8eb31/img2.jpg
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JladopaTopHo-npakTHUYecKkas padoora Ne 2

«I/I3yqe1me 3aKOHa COXpAaHCHHUSA SHEPIrUN»

Heab: npakmuueckum nymém cpasHump 06e 6eIUUUHBL — YMEHbULEHUE NOMEHUYUAIbHOU IHEPeUU
RPUKPENIEHHO20 K NPYHCUHE meild RPU €20 RAJeHUU U Y8eTUYeHUN NOMEeHUUATbHOL IHEePIUU
PACMAHYMOU RPYHCUHDL.

OobopynoBanue:

JunamomeTp, )KECTKOCTD NMPYKUHBI KOTOpoi paBHa 40 H/M, u3mepuTtenbHas TMHEWKa, HabOp rpy3uKOB,
¢ukcarop, WTaTHB ¢ My()TOH U JIATTKOM.

Teopus:

B SaMKHYTOﬁ MEXaHUYECKOU CHUCTEME CyMMa MCXaHNYCCKUX BUAOB SHCPIrUu (HOTCHHH&HBHOﬁ n
KUHETHICCKOU OHCPIvH, BKIIXOYasd SHEPruro BpamaTCiIbHOTO IIBI/I)KGHI/ISI) OCTaeTCS HCU3MEHHOM.

Wi+ Wit W= Wioma=const

rjae:

W, — IloTreHnuunanpHas sHeprus Tesna, SHeprus nosnoxeHus (>xoyis),
W, — Kunerunueckas sHeprus Teina, sHeprus qBuxenus (xoymb),
W,, — DHeprus Bpamenus tena ([xoyis),

Xon pa6oTsi:

1. I'py3 u3 Habopa NPOYHO YKPENHUTE HA KPIOUKE JUHAMOMETPA.

[TogaMMHTE TPY3UK PYKOH, pa3rpyxas NpyXHUHY, U YCTAaHOBUTE (PUKCATOP BHU3Y Y CKOOBI.
3. Ornycrure rpy3uk. [lagas, rpy3uk pactsaHeT npyxuny. CHUIMUTE TPY3HK H IO ITOJIOKEHUIO
¢dukcaTopa u3MepbTe JMHEMKONH MaKCUMaIbHOE YAJTUHEHNE NPYKHUHBI.

[ToBTOpUTE ONBIT 3 paza.

5. Tloacuwuraiite o popmynam:

N

B

E1 op =Mghep Eacp —kX? /2
6. Pesynmbrarhl 3aHecuTe B TaOIHILY:

Ne
/1 m, KT h, m E1 ¢p, A L.,m Eocp, Ak

3amnucarhb BbIBOJ] pabOTBHI:
OTtuéT 0 padore:
1. ITpoBecTu pacy€Thl O MaHHY MPOBEAEHHON PabOTHI U ClieTaTh BHIBOJ.
2. OTBETUTH Ha KOHTPOJBHBIE BOIPOCHI:
e TIOHSATHE DHEPIUH,

e BHUJBI DHEPIUH,
e 3aKOH COXpPAHEHUS SHEPIUH,



CAWHNIA U3MCPCHHUA SHCPI'UH,
]

HCIOJIb30BaHUE SHEPTHHU B Ballleil MPOU3BOACTBEHHOM IE€ATEILHOCTH Ha MPaKTUKE.
Jlureparypa:

I'.4. Msakumes, ®uzuka yueonuk 10k, 2014 r.

JladbopaTopuas padora Ne 3.

Tema: Onpeuenenne YCROpeHud CBOﬁOI[HOl"O nmaacHud ¢ NIOMOIIbI0O MasiTHUKA.

Henbto nmaHHON paboOTHI

Heab padoThI: OnpeaeTuTh YCKOPEHHE CBOOOHOTO MAACHHUSI PU IIOMOIIY YHHUBEPCATHHOTO MasITHUKA.
BBenenue

SABJISICTCSI M3MEPEHUE YCKOPEHHsI CBOOOJHOTO TAACHUS C TOMOIIBIO
MaTEMaTU4YeCKOro U (PU3MUYECKOTr0 MAaATHHKA, TAe (PU3UYECKHil MasgTHHK - TeJO, COBEpIIAIoIIee 0]
JEHCTBUEM CHIIBI TSKECTH KOJIeOaHHsS BOKPYT HEMOJBUKHOW TOPU30HTAIBHON OCH, HE IPOXOAIIECH uepes
HEHTP TSHKECTU Tella, a MaTeMaTHYeCKU MasTHUK MOKET OBITh OCYIIECTBJIEH B BUJE TSXKEIOTO Tpys3a,
WHOU CTENIEHBIO TOBTOPSEMOCTH.

JA0CTAaTOYHO MAJIbIX pasMEpoB, MOJBCIIICHHBINA HAa HUTH. Konebanus — JBHXKXCHUAA, 06J1az[afomne TON WIn

Onucanue 1aboOpaTopHON YCTAHOBKU U METOAMKHU U3MEPEHHI

GuKcupyromei KOIMYeCTBO U BpeMsl KoeOaHHH.

bynem usmepsTh nepuoa u Bpemsi KosieO0aHusT MasiTHUKOB, C TIOMOIIBIO MasiTHUKA YHUBepcaibHOro FPM-
04. VYcraHoBKa COCTOMT H3: IITaTUBAa, Ha KOTOPOM TIOJIBEIICH MAasATHHUK, (POTOAIEKTPOHHOW mMaphl,

IIpuHnunuaabHas cxema:

Il
I
I'.
Il.
b
1I
IL
Il.
4
1I
H
1
Il.

*

L
duznueckuit MaremaTudecKkui
(MasiTHUK - CTEP)KCHB )

(Tpy3 Ha HUTH)



MeToanka uzmepeHuni

1. I3mepuM AnuHy MasTHUKA, U OTKJIOHHMB MasTHUK Ha HECKOJBKO I'pagycoB, oTimycTuMm ero. Ilocie 10
KosiebaHuil 3adukcupyem BpeMs KoJeOaHU, U MOBTOPUM OIBIT HECKOJBKO Pa3, MEHsISl AJIUHY MasTHHUKA
BBIYUCIIUTH YCKOPEHHE CBOOOTHOTO MaieHus U3 (popMyIIbl Ui Iepro/ia KojaeOaH!i MeTaMaTeMaTu4ecKoro

MasSTHUKA:
T =27 \ﬁ
9(1)

J1st 3TOro HeOOX0IMMO U3MEPUTH TIEPUOJ] KoJeOaHus U JUIMHY Mo/iBeca MasTHUKA. Toraa usz gpopmynsr (1)
MOYKHO BBIYMCIUTH YCKOPEHHUE CBOOOIHOTO A ICHHS:

Ar’
A

" (2)

g:

Cpeocmea uzmepenus: 1) 4achbl ¢ CEKYHAHON CTPEIKOM; 2) U3MepUTEeIbHAs ICHTA (Aﬂ =0,5

cM).
Mamepuansi: 1) mapuk ¢ OTBEPCTHEM; 2) HUTD; 3) IITATUB C MYPTON U KOJIBLIOM.

Hopaook evitnonnenusn pabomot:

1.YcranoBuTe Ha Kparo CTOJA MITaTHB. Y €ro BEPXHEro KOHIA YKPENHUTE MPU MOMOIIM MY(THI KOJBIO U
NOJIBEChTE K HeMY IapuK Ha HUTH. [llapuk nomkeH BUCeTh Ha pacCTOSAHUU 3—35 ¢M OT IoJIa.

2. OTKIIOHUTE MasiITHUK OT ITOJIOKEHHS PaBHOBECHS HA 5 — 8 CM M OTIIyCTUTE €TO0.
3. 3MepbTe [UIMHY NOJBECAa MEPHOI JIEHTOM.
4. WiamepwTe Bpems M 40 nonubix konebanuit (N).

o . INE
5. HOBTOpI/ITe N3MCPCHUA AL (He HU3MCHS YCIIOBUHA OHBITa) U HAaUJUTE CPCAHCC 3HAUCHUC P

. T INE
6. Beruucnure CpCAHEC 3HAYCHUC IICPUOJa KoJIeOaHHMI ~ “¥ 10 CpCAHEMY 3HAYCHHUIO P,

7. Borunciure 3Hauenne 9 v 1o bopmyre:
2
A l
Yoo =7
.0

8. IlonyuyeHHbIE pe3yabTaThl 3aHECUTE B TAOJIUILY:

Home AL,

p 1, M N At , C Atr.'.!) C Tcp = <k ,C gCP’_2
OTIbITa ) N c




M

9. CpaBHHTE [ONY4EHHOE CpeaHee 3HadeHne i I «»
OTHOCHTEJIbHYIO MTOTPEUTHOCTh H3MEPEHHUS 110 (hopmyIIe:

:‘QCP - g‘
g

€y

dusznueckuii MasITHUK

i

T=4n |—
gl

[Tepuon xonebanuii paccuutbiBaeTcs 1Mo Gopmyse rjae
| — MOMEHT uHepIuH,

T — nmepuoj konebaHus,

M — macca rpysa,

g — YCKOpeHHe CBOOOIHOTO MajeHHs,

| — nMHa MasiTHUKA,

N — yuciuo I1u.

dopmyna crpaBeIHBa JTUIIb TPH MAJBIX aMIUIATYTHBIX KOJICOAHUSX.

OcHoBHbIE oIIpeie/IeHHUsI M TOHSITUA

MaremaTudyecKkuM MAasSTHUKOM Ha3bIBaeTCs MaT€puajJibHagd TO4YKa, IIOABCIICHHAA

2 (v
co 3HaueHueM g=9,8 €y paccuuraiite

Ha HEBECOMOM,

HEPACTSHKUMOW HUTH U COBeplIarolias KojeOaHHWe B BEPTUKAIBHOM IJIOCKOCTH MOJ JIEHCTBUEM CHUJIBI

TAXKCCTH.

@U3MUECKUM MAaATHUKOM Ha3bIBaeTCsl a0OCONMIOTHO TBEpPAOE TENO, COBeplIaolee KoieOaHus MOoJ
JIEHCTBUEM CHJIBI TSDKECTH BOKPYT TOPU30HTAIBHONW OCH, HE MPOXOIAIIEH Yepe3 ero LHEHTP TAKECTH.

OcHOBHBIE 3aKOHBI M COOTHOLIEHHSI (DU3MKH, MCII0JIb3YEMbIE B OIbITAX

T=2nl/g

[Tepuon xonebaHUit MATEMATUIECKOTO MasITHUKA
rae | - mmnaa MasTHuKa;

g - MOZ1YJIb YCKOPEHUS CBOOOJHOTO A ICHMSL.

10



[epuon xonebanuit GU3NUECKOro MasiTHUKA

T = LT

L
g ,

rae J - MOMEHT MHEPIMU MasiTHUKA OTHOCUTEIIBHO OCH KadyaHUH (TOYKHU MO/IBECA);
m - ero Macca;

| - paccTosiHKe OT LIEHTpa TSHKECTHU JI0 OCH KauaHHH.

Benmuuuny L = J/(ml) Ha3piBatoT npuBeICHHOM AIMHOM BHr3Hueckoro MasTHuka. OHa paBHA JUIMHE TAaKOTO
MaTeMaTHYECKOT0 MasiTHUKA, IEPUOJT KOJICOaHU KOTOPOTO COBIAJIAET C MEPHOAOM JTAHHOTO (PHU3UIECKOTO

MasiTHUKA.
Pacuérnbie popmy bl
g=4r°L/T

AOCoIOTHAsI TOTPENTHOCTh YCKOPEHHUsI CBOOOTHOTO Ta/ICHUS

, T.K.
OKOHUaTeIBHBIN Pe3ysIbTaT C 3aMMChI0 CPETHUX aOCOMIOTHBIX MOTPEITHOCTEN KOCBEHHBIX N3MEPEHUN
g=9g*Ag

Taoauna 1: MaTeMmaTnuecKuid MasiTHUK

®u3. BenMUrnHA t T g I
Ne onbiTa c c m/c? M

1

2

3

11



A1=0.0005 m, At=0.001 c

Taoauna 2: Pusnyecknii MAITHHK

®us. BennuuHa t T g I

Ne ormeiTa C C M/c M

t =
Cpennee 3HauUEHUE BPEMEHU

t.

1

A=

4
i=1

1 4
g_a&9 e
Cpennee 3HaUE€HHE YCKOPEHUS CBOOOIHOTO TAACHUS g="i=

AOcommoTHas MOTrpeIIHOCTL YCKOPCHUA CBO6OI[HOFO naacHus

Al At
Ag=g| —+2— ,

HOCTpOI/ITB KPHUBYIO 3aBUCUMOCTU T ot guHBI | IIPpU pa3HbIX 3HAYCHUAX T nmns (1)1/1314%01(01‘0 MasiITHHKA.

(IpuMepHBIA BUI rpaduka)




1,80
175
1,70
1,65
1,60
155
1,50
145
1,40
135
1,30
125
120 = :
115
030 035 040 045 050

£ ]
N
||

BeiBoa:
Cnenatb BBIBOJ 11O padoTe.

JladopaTopHo-nnpakTH4Yeckoe 3ausaTue Ne 4

1o TeMe «IKCNepuUMeHTAIbHAs MPoBepKa 3akona I'eii-JIoccakay

Heasn: 3akpenums 3nanus no meme «OcHo6bl MONEKYNAPHOU PU3UKUY, ChopMuposamsb ymeHus u
HAGBIKU HAXOMHCOCHUA PU3UYUECKOIU 8eTUYUHDL, €€ 8b1800A U3 (POPMYIIbL.

Teopus:
B ocHOBe MONIEKYISIPHO-KMHETUUECKOW TEOPHH JIEKAT TPU OCHOBHBIX MOJIOKEHUS:
1. Bce BemecTBa — JXHMJIKHE, TBEPAbIE W ra3000pa3Hble — OOpa30BaHbl M3 MEIbYANIIMX YaCTHUI[ —

MOJICKYJI
2. ATOMEBI 1 MOJICKYJIbI HAXOOATCA B HEIIPECPBIBHOM XaOTUYCCKOM ABHUKCHUM.

M
my=——-.
Macca ogHo#i Mosekyinsl m0 BbIpaxaercs: popMymnoi Ny
M
V= N_ .
KonnuecTBoM BelecTBa v Ha3bIBAa€TCs OTHOLLIEHUE Yncia MosieKyd N K unucity ABoragpo Na : 4

KoHmenTpanueir MoIeKyJ1 n Ha3bIBaeTCsl OTHOIICHHUE Yucia MoJiekyn N B o0beMe V kK aToMmy 00bemy V:

- p:lm n<v2>
7 g0

JlaBiieHre p MO’KHO BBIPA3UTh Cienyromen Gopmymnoi

13



OTO0 ypaBHEHHME HOCUT Ha3BaHHE OCHOBHOI'O ypaBHEHUS MOJEKYJIApHO kuHeTnueckoil Teopun (MKT)
ra3oB. JTO ypaBHEHHE MOXHO IepenucaTh B BUJIE

3
(E )==kT,
Cpenusist KHHETUYECKast SHEPTHs 2 rae k—mocrosHHas bonsiMana.

ypaBHeHue MenpeneeBa-Knaneiipona

m K
PV =-LRT, R=kN,=831—2
M MOoJTb <K
rac — yHI/IBepcaJ'ILHa}I ra30Basdd ITIOCTOJHHAJ.

3agaua:
Kaxkoii 00seMm 3anuMmaror 100 Moas pryru?

Jlaso: p = 0,2kr/Mosb, p = 13600 kr/m°, v = 100 moub. Haittu: V

Pemenue.

- w02 KI/MOJIb - 100 MOJTB

~0,0015 .
p 13600 kr/m>

m=pyV =puv,

OtBer: V =0,0015 M.
3aganusn:

1. Ompenenute Maccy MOJEKYJbI BOJBI.
B 6annone naxoautcs 600 r Bogopoaa. Kakoe konnuecTBo BelecTBa 3TO COCTaBIACT?

N

3. Cpe,[[H}I}I KHMHCTUYCCKAasl SHCPIrUust MOJICKYJI NACAJIBHOI'O Ira3a yBCJINYNIIACh B 4 pasa. Kak pu 5TOM

N3MCECHUJIIOCH JaBJICHHUEC I'a3a Ha CTCHKH cocyna?

4. Kak ominyaoTcs TOpU OJUHAKOBOM TemmepaType CpeIHEKBaJpaTH4YHas CKOPOCTb MOJEKYJ

KHCJIOpOJ1a ¥ CPEAHEKBAApaTUYHAsI CKOPOCTh MOJIEKYJ BOAOpoaa?

5. CpaBHI/ITe MacCChbl aproHa MW as3oTa, HaxoAsAlMeCsa B COCyJdax, €CJIN COCYAbl COACPIKAT pPABHBIC

KOJIMYECTBA BCIICCTB.

6. B cocyne A naxonmutcs 14 r monekynspHOro a3ora, B cocyne B — 4 r renusa. B xakom cocyne

HaXOJIUTCA OOJIBIIIEE KOJIHMUYECTBO BEIecTBa?

7. BHYTpeHHSISI SHEPTHUA OAHOATOMHOI'O UACAJILHOTO ra3a B 3aKPbITOM COCYAC YBCINYHUIIACH B 4 pasa.

Kaxk mensiercs mpu 3Tom Temmneparypa raza?

8. O0bém 12 monb a3ota B cocyae npu temnepatype 300K u naBneHuu 10°TIa paBenV; . Uemy paBeH

00bEM 1 MOJIA a30Ta MPU TAaKOM KE TABJICHUH Ta3a U BABOE OoJibIel Temiiepatype?

9. Omnpenenute Maccy BO3JyXa B KJIacCHOW KOMHare pasmepamu 5x12x3 M mpu Temmeparype 25°€,

[IpuHATH MIOTHOCTB BO3/1yXa paBHOM 1,29 Kr/M°

10. Eciu monoxurhb OBOIIIKX B COJ'IéHy'IO BOY, TO 4€PC3 HCKOTOPOC BPEMA OHU CTAHOBATCA COJIEHBIMH.

Kaxkoe siBnenue o0bscHIET 3TOT dakT?
Jlureparypa:

o ['S.Mskumes, @usznka yueouuk 10xi. 2014 r.
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http://infourok.ru/go.html?href=http%3A%2F%2F5terka.com%2Fnode%2F3565

e A.IlPomvkeBuu. CoopHuk 3anau no ¢usuke 10-11 xi. 2014 r.
e C.A.CmupnoB. CoopHuk 3ama4 1o ¢puzmuke.2014 r

«I/Icc.ﬂeszaHne mocJieA0BaTe/JIbHOI0 COCAIMHCHUA IIPOBOAHUKOB)

JladopaTopHo-npakTu4ueckoe 3ausaTue Ne 5 (1 yacrtnb)

HEJIb PABOTDI: onpedenums obuwee conpomuenenue 06yx nocie008amenbHO COCOUHEHHBIX
NPO6OJIOUHBIX PE3UCHOPOS.

OBOPYIAOBAHME: JINII, 3 BosibT™METpa, aMIIEpMETP, 2 peocTaTa, COEAMHUTEIbHBIC MPOBOJIA.

Teopusi:

1. cuna Toka BO Bcex MMOCJICA0OBATCIIbHO COCAMHCHHBIX YHaCTKax LECIIU OJJUHAaKOBa

=11+,

2. HaTIPSDKEHUE B TICTIH, COCTOSIICH U3 HECKOJIBKUX MTOCIICIOBATEIIFHO COCTMHEHHBIX YIaCTKOB,
paBHO CyMMe HaIpshKeHH Ha KaxaoM ydactke U=U;+U;
3. COMPOTHBIICHUE TIETH, COCTOSIICH U3 HECKOIBKUX MOCIICIOBATEIIFHO COCTMHEHHBIX YIaCTKOB,
pPaBHO CyMME CONPOTHUBJICHMI Kaxka0ro yuacTka R=R;1+R;

Xoj1 padoThl:

1. PacmoJjiouTe Ha CTOJIE HpI/I60pLI B COOTBETCTBUM CO CXEMOIM.

2. Cobepure 1emb 10 cXeMe, COOI0Aas MOIIPHOCTD IOAKII0YAEeMbIX IIPHOOPOB.

3aganuga:

\%

V1

~ow

u RSKB = Rl + RZ

R1

R

3anumure MoKa3aHUs aMIepMeTpa U TpeX BOJIbTMETPOB.
Hcnonw3ys 3akon Oma st yuactka e | = U/R,  paccuunTaiite cOnpoTHBICHHUE:

COnpoTHBIIeHHUE TiepBoro pesucropa Ry = Uy /|
CONPOTHUBIIEHUE BTOPOTO pe3uctopa Ry =Uy /|
o0l1ee COMPOTUBIICHHUE IIeTH 110 1ByM GopmynamM Ra, = U /|

5. 3anecute pe3ynbTaThl U3MEPEHUI U BEIYUCICHHUH B TaOIHILY:

U, B

U, B

U, B

I, A

R1’ OmMm

Rz, Om

R3KB =
u/l, Om

RaKB :Rl+
Rz, OMm
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6. CpaBHHTE pe3yJIbTaThl BBIYMCICHUN OOIIET0 COPOTHBIICHHS U CIETANUTE BHIBOJ

OTYET PABOTBI:
1. TIpousBecTtu Bce pacuérhl 1aOOPATOPHOUN pabOTHI.
2. CpenaThb BBIBOJ paOOTHI.
3. Crocob nmoaxiIro4YeHus aMnepMerpa, BOIbTMETpa.
4. EIUHUIBI U3MEPEHUS CHJIbI TOKA, HATIPSKCHHSL.
5. 3axon Oma mjis ydacTka Ienu.
6. DopMyIbl BEIYUCIICHUS CUIIBI TOKA, HAMTPSDKEHUS U COMTPOTUBIICHHS TPHU TApaILICITbHOM

COEIMHEHUH MTPOBOHUKOB.
Jlureparypa:
e TS Msaxkumes, ®usuka yueOnuk 10 k. 2014 r.

JladopaTopHo-npakTHyeckoe 3ausaTe Ne 5 (2 yacrtb)

«HUccaenoBanue mapauuieJIbHOro COCAHHECHUSA IIPOBOAHUKOB)>

HEJb PABOTDI: onpedeaums oouee conpomugnenue 08yx napanieibHo cOeOUHEHHbIX
HPOBONOUHBIX PE3UCHIOPOS.

OBOPYJAOBAHME: JIUIIL, BonsT™METp, 3 amnepmeTpa, 2 peoctaTa, COEAUHUTEIbHBIE IPOBOAA.

Teopus:

1. cuna TOKa B HCPa3BCTBJICHHOM Y4acCTKe J8(S004 paBHa CyMMC€ CHJI TOKOB
BO BCCX MMApaJUICIIbHO COCAMHCHHBIX Y4aCTKaxX

I=l1+1;
2. HanIpsDKEHUE Ha BCEX MapauIeNIbHO COSAMHEHHBIX YUacTKaX HEeMH OJNHAKOBO
U=U;+U;
3. mnpu mapaulelbHOM — COCIUHEHWH  CONPOTHUBICHMHA  CKJIAJbIBAlOTCA  BEJIMYMHBI, OOpaTHBIE
conpotusiieHuto: (R-conporusnennenpoBoanrka, /R — snexrpudeckasi npoBOJMMOCTb TPOBOAHUKA)
Ecnu B 11ens BKIIOYEHBI TAPAJUIEIbHO TOJIBKO ABA COIPOTUBIIEHMS, TO:
Roe = (R1 * R2) / (R1 + Ry)
Xoa paboThl:
1. Pacnonoxwute Ha cTOJE MPUOOPHI B COOTBETCTBUHU CO CXEMOM.
A 3ananus:

V 3anauua:
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R1
A;
R

CO6epI/ITe LEIIb 110 CXEME, co6moz[a;1 MOJIAPHOCTD IMMOAKIIIOYACMBIX HpI/I60pOB.

N

3anummTe MoKa3aH!us TPEX aMIePMETPOB U BOJIBTMETpA.
3. Hcnonw3ys 3akon Oma mist yuactka menu | = U/R, paccunraiite conpoTuBiieHuE:

e lywactka Ri=U/1;

e 2yuactka Ry =U/I,
e 00IIIee CONPOTHUBIICHUE IO IBYM (hOpMYyJIaMm:

RaKB: U/l u R:)KB: (Rl* Rz)/(R1+ Rz)

4. 3anecure PE3YyIbTaThl I/ISMepeHI/Iﬁ W BBIYHCIICHUH B Ta6J'II/II_Iy2

I, A I, A I, A U,B R1, Om Rz, Om Roxs = R =
U/l, OmMm (R]_*Rg)/(R]_
+ Rz), OMm

5. CpaBHuUTE pe3yNbTaThl BHIYMCIECHUI O00IIEro CONPOTUBIICHUS U CIETATe BHIBOI.
OTYET PABOTBI:

[TpousBecTu Bce pacuéThl 1a00paTOpHOM paboTHI.

CnenaTb BBIBOJ pabOTBHI.

Merona u3MepeHus CUibl TOKA, HAIIPSKEHUS.

EnvHMLIBI U3MEPEHNUs CHIIBI TOKA, HAIIPSYKEHUS, COIPOTUBIICHHUS.

3akon OMa 11 y4acTKa EeTH.

@opMyJIbl BBIYMCIEHUS CHIIBI TOKA, HAIIPSYKEHUS U CONIPOTUBIICHUS ITPH MTOCIIE0BATEILHOM
COEIMHEHUH IIPOBOHUKOB.

ouhkhwdE

Jlureparypa:
o ['d. Msxumes, ®uznka yueonuk 10km. 2014 T.

JladopaTopHo-nIpaKkTHYECKOoe 3aHsATHE Ne 6

«H3mepenne I/C n BHyTpeHHEro CONpOTHBJICHHS HCTOYHUKA TOKA»
HEJIb PABOTDBI: usmepumo mowinocms 1amnouku HaKaiueanus.

OBOPYAOBAHME: JIMII, namnouyka, aMmunepMeTp, BOJIBTMETP, COETUHUTEIIbHBIE TPOBOIA.

Teopus:
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[Ipu ymopsoueHHOM JABIKEHHM 3apsDKEHHBIX YACTHUIl JIEKTPHUECKOE IMoJie coBepiiaer pabory, eé
MPUHATO Ha3bIBaTh pabotoii Toka. Pabora Toka A = [*U*At. PaGora Toka Ha ydyacTKe IIeNMU paBHA
NPOM3BEACHUIO CHIIBI TOKA, HANPSDKEHUS M BPEMEHH, B TEYEHHE KOTOPOTO coBepiianach padbota. JIroboit
ANEKTPUUECKUI TPUOOP paccUMTaH Ha MOTPEOJICHUE OMNPENeNIEHHOW HSHEPTUU B CIWHHUILY BPEMCHH,
MIO3TOMY, HapsAy ¢ paboToi TOKa, OYEHb BaYKHOE 3HAUEHUE UMEET MOIIHOCTh TOKA. MOIIHOCTh TOKA paBHA
OTHOIIICHUIO pabOThl TOKA 3a BpPEMs K 3TOMY MHTEpBaly BpemeHH. P=A/At = I*U = U%R. MowHocTb
u3Mepsercs B Barrax. Ha 6onpmmHCcTBE pUOOPOB yKa3aHa notpediisieMasl HMA MOUTHOCTb.

Xoa padoThl:

1. CoOparth 11ens Mo PUCYHKY:

= e =
| 12 S o
““ul Illu“ T
w \ A wht ';“'M

o) 0]
==~ - )
2. Haueprture cxemy B TeTpaiy.

w

3anucarhb OKa3aHUs BOJITMETPA U aMIIEPMETPA.
Paccunrars MomHOCTb TJaMnouku 1o gopmyie: P = UI*

&

5. OdopmuTts mabopatopuyro paboTy B BUAE 3aa4H.
P-?

PEILIEHUE

6. CnenaiiTe BBIBOI 1O padore.
OTYET PABOTBI:

[TpousBecTu Bce pacuéThl 1a00OPaTOpHOM pabOTHI.

Cnenatb BBIBOJ] paOOTHI.

Crioco6 moJIKIII0UeHUs aMIIepMETpa, BOJIbTMETPA.

EnauHunel nsmepeHus Cuiibl TOKa, HAPSKEHUS!, MOITHOCTH.

3aKOHBI IOCTOSIHHOTO TOKA.

Hcrionb30BaHKEe MMOCTOSTHHOTO M IEPEMEHHOIO TOKA B KU3HHU U B IIPOU3BOJICTBEHHOU
JeATEIbHOCTH.

7. ®opMyIbl BEIYUCIECHUS MOIIHOCTH JIaMIIbl HAaKaJIMBaHUSI.

ook owndE

Jlureparypa:
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o I Msxumes, ®uzuka yueonuk 10ka. 2014 r.

JladbopaTopuast padora Ne 7.

Tema: Haoaronenue 1ecTBUS MATHUTHOI'O I0JIS1 HA TOK.

HCJIL paﬁoTbI: Y6€I[I/ITBCH B TOM, 4YTO OJHOPOJAHOC MArHMTHOC IIOJIE OKa3bIBaA€T Ha paMKy C TOKOM
OPUCHTHUPYIOLICC I[CﬁCTBHC; OIIPCACIICHUC MarHUTHOM HHAYKIIMKX B BO3AYIIHOM 3a30p€ ITOCTOAHHOTO
MarbHura.

O0opyaoBanue: TPOBOJOYHBIA MOTOK, IITaTHB, MCTOYHUK IOCTOSHHOIO TOKAa, CONPOTHBICHUE
(pe3ucTop), COeUHUTEIBHBIEC MPOBO/IA, TyTrO00Opa3HbIA MarHUT, AMIIEPMETP, KITIOY.

1. TeopeTu4yecKkue OCHOBbI PadOThI
Ha snement d! mpoBogmmka ¢ TokoM |, Haxomserocss B MarHHTHOM moie ¢ mHxykumeil & (puc.l),

nericteyer cuia d £ | 3HaUEHHE KOTOPOI ONpENENsIeTcs 3aKOHOM AMIepa:
dr =![d .5]
(1)

Ha mnpsiMonuHelHbI TPOBOJAHUK UTMHOM D ¢ TOkOM |, pacroyioKeHHBbI MEPHSHIUKYISIPHO JIMHUIM
UHAYKIMA OJHOPOAHOIO MAarHUTHOTO IIOJsL JEHCTBYET CHWJIA, 3HAYEHHE KOTOPOM HaXOIUTCS
UHTErpupoBaHueM (1) 1o 1aMHe NPOBOJHUKA!

Fa= Ide =1 8b
o , (2)

rae | - cuma Toka B MpOBOIHKKE; b - IinHa poBOAHMKA; B - MarHuTHast HHIYKITHS.

B TexHUKe MUPOKO HCIIONIB3YIOTCS MPUOOPHI, B KOTOPBIX MAarHAUTHOE TIOJIE CO37aeTCS B MAJIOM KOJIBIIEBOM
3a3ope 1 moctosHHbIMM MarHuTamu 2 u 4 (puc. 2). B mpeaenax 3a3opa JHMHMM MarHUTHOTO OIS
HaIlpaBJICHbI pagHaJIbHO, 4 3HAYCHUC MarduTHOHU HHAYKOWH 3aBUCHUT TOJIBKO OT paCCTOAHUA OO TOUKHU 0.
Ecnu B Takoe MarHuTHOE IMOJie MOMECTUTH paMKy 3 ¢ TOKoM |, cB0O0HO Bpamaroiytocst BOKpyr ocu O, TO
Ha Hee OyJeT JAeCTBOBATh Mapa Cuil AMrepa.

MOMEHT 3THUX CHJI OTHOCUTEIBHO OCH BpalCHHA O 3aBHUCUT OT 3HAYECHUS MarHUTHOU HWHAYKIOHUH B TEX
TOYKaX IMMPOCTPAHCTBA, I'AC pACIIOJIOKCHBI CTOPOHBI PaMKH IMapaAJJICIBHBIC OCHU BpPAalllCHHA, OT CUJIbI TOKA B
paMKe, €€ TCOMETPUUCCKUX PA3MEPOB, YHCJIa BUTKOB N HaMOTaHHOTO Ha Hee IIpo BOJAa, HO HC 3aBUCUT OT

yIJia OBOPOTa PAMKH:

M =FAEN, (3)

rzie M - MOMEHT cuil AMIiepa OTHOCUTENFHO OcH BpalieHus; Fa - cuia Amnepa; N - 4ucio BUTKOB, a -
HIMPUHA PAMKH.

N3 (2)u (3 ) umeem

M:fﬂ'tEN1(4)

rae b - muna pamku.

Ecan momeHT cuin Amnepa M), npunokeHHbd kK paMmke 1 (puc. 3), ypaBHOBECHTb MOMEHTOM CHIIBI
TSDKECTH MQ, NEUCTBYIOIICH Ha CTPENKY 2, KECTKO CBSI3aHHYIO C PaMKOW, TO 3HAYCHHME MOMEHTa CHJI
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AMIiepa MOXHO ONPENENUTh 0 YINy MOBOPOTa a PaMKH, NPH KOTOPOM JOCTUIAETCS MEXaHMYECKOe

PAaBHOBECHUC!

Ma) = Mmg) (5)

IIpoBeaenue YKCnepuMeHTa 1 00padoTKa pe3vbLTATOB:

1. HOI[BGCBTG HpOBOJIO‘-IHLIfI MOTOK K HITAaTHBY, HNOACOCAUHUTC
€ro K HCTOYHUKY TOKa TIOCJIEIOBAaTEIIbHO C COIPOTHUBICHUEM,
aMIIEpMETPOM, KIHYOM. 3apucyire puc.l

2. 3ambikas 1enb, IOJHECUTE MAarHUT K BHUTKY CEBEPHBIM
nosirocoM. [IponabmronaiiTe MBUKEHIE MOTKA.

OOpatuTe BHMMaHHE Ha HaIpaBlieHUE TOKa (YCIOBHO IMPHUHATO 3a
HalpaBJIeHUE TOKA JABUKEHUE 3aPSJIOB OT «+» K «-»).

3. 3apwucyiite (puc.2), ykazaB HampaBJIeHUE TBHKCHUE MOTKA!

- Vxaxkure JABHXXCHUEC MOTKA OTHOCHUTCIIbHO MarHura.

- U3mennte HaITpaBJICHUC MAaroHuTHOI'O 11OJIA, T.C. BHCCUTC MArHvT FOKHBIM ITIOJIFOCOM.

- 3apucyiiTe U yKamKuTe IBHKEeHHe MOTKA.

4. H3meHure HaIIpaBJICHUC TOKa B BHUTKC, MAIHUT BHCCHTC CCBCPHLIM IIOJKOCOM. HpOHa6HIO,HaI>'ITC

5.

JBUKEHHE BUTKA U 3apucyiiTe (puc.3). YKaKuTe HanpaBjeHUue ABUKeHUs BUTKA

Maraut BHECHUTE OKHBIM TOJIOCOM IPU TOM >K€ HAIPaBICHUM TOKA. YKaKUTe HANpPaBJIeHHE
JABHKEHUS] BUTKA.

3anumuTe NpaBWIIO MPaBOM PYKH Ui COJEHOMJA (KATYIIKU C OOJBIIMM YUCIOM BUTKOB): eciau
0bx6amums cONEeHOUO I1A0OHBIO NPAGOU PYKU, HANPABUS Yemblpe NAlbyd NO HANPAGIEeHU0 MOKd 6
BUMKAX, O OMCMAGIEHHbIL DONLWION naney NoKadxXcem HAnpasienue JTUHUU MASHUMHO20 NOJis

BHYMPU CONeHOUOA. (DOLWIOU naney NoKax3cem, 20e CeGepHbulll NOJIC
MASHUMHO2O0 NOJS, CO30AHHO20 MOKOM 8 COJIeHOUOe)

7. MarauTHOe IOJie TOKa B3aWMOJCWCTBYET C MAarHUTHBIM ITOJIEM
MarHutTa 1O  3aKOHY:  pA3HOUMEHHble  MAZHUMHble  NOJIOCHL
NPUMALUBAIOMCS, OOHOUMEHHbIE — OMMALKUBAIOMCSL.

Puc.2. Pamka ¢ TokoM B paaraJIbHOM MAroHuTHOM II0JIE
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Puc. 3 MOMEHT CHIIBI TSDKECTH YPAaBHOBEITMBACT MOMEHT CHJIBI aMIiepa
U3 (4) u (5) u puc. 3 cnenyer:

F,aN =IBbaon=mglsin& (6)

rie | - cuna Toka B paMke, B - MarHuTHas MHAYKIHMS, A - MIUPUHA paMKH, b - miuHa pamkw, | - paccrosinue
OT LIEHTPa Macc CTPEJKH JO OCH BpallleHHs paMKu, M - macca cTpenkd, N - 4uciio BUTKOB paMmKH, a -
PaBHOBECHBIN yroJI IOBOPOTA PAMKH.

U3 (6) cnenyer:
Fa =E5inu:
and

, (7)
2. Onucanme 3KCHepHMeHTaJ'lLHOI71 YCTaHOBKH

OKcrepuMEeHTalIbHas YCTaHOBKA IPEJCTaBIseT COOON ammepMeTp MarHMTORJIEKTPUYECKOW CUCTEMBI, B
KOTOPOM U3MEpPUTENbHASI paMKa HaXOJUTCS B paJUaIbHOM I0JI€ IOCTOSIHHBIX MAarHUTOB, KaK 3TO NOKa3aHO
Ha puc. 2. Ha ctpenke npubopa, B OTCYTCTBHE TOKA 3aHUMAIOIIEH BEPTUKAIBHOE MOJIOKEHHUE, 3aKperyIeHa
TOHKasi MeTaJyinuekass TpyOouka. M3mepurenbHasl IIKaja amMIepMeTpa 3aMeHeHa TPaHCHOPTHPOM st
M3MEPEHMS YITIOB OTKIOHEHHUS CTPEIIKH.

Jis ydera METOJMYECKON IOTPEHIHOCTH, CBA3aHHOM C Halu4yueM MOMEHTa YIOpyrux cuia My,
BO3HHKAIOIINUX B MOJABECKE PAMKH TIPH €€ MOBOPOTE, HEOOXOAMMO IMOCTABUTH KOPITYC TprOOpa Ha JIEBYIO
OOKOBYIO TpaHb U M3MEPHUTH Yrosl b OTKIOHEHHS Trpy3a OT BepTukaiu. [lo yrmy b MoxxHO ompenenuTh
K03 (P PHIUEHT KECTKOCTH MOABECKH K.

Tax xak M, = Kb, To Ipu paBHOBECHH PAaMKH C TPY30M MOMEHT CHJIBI TSDKECTH PaBEH MOMEHTY YIPYTHX
CHUIL:

mglcosb=kb.

21



Orcrona

micodl
k= B

C ydyeToM MOMEHTa YIPYTHX CHII BbIpakeHHe (6) MpUHUMAET BUJT

FaraN=mglsina+ka,(8)

a BeIpakenue (7) -

F

4 oy

_mgl singt mgl cosp o

U3 (2) u (9) nony4uum BhIpa>KeHUE 7Sl pacyeTa MarHUTHON MHAYKIUU:

g=mal sm[a]+%-:ns[a']

~ INab

(10)

3. Ilopsinok BHINOJIHEHUS PA0OTHI.

1. 3anonuute Tabxa. 1 cieundukanyu U3MEPUTENbHBIX TPHOOPOB.

2. 3meppTe 3aBUCUMOCTD yTila a OTKJIOHEHUS Tpy3a (IOBOPOTA PaMKH) OT CHIIbI TOKa | B pamke:

- TOJKIIOUNUTE MOAYJIh JIa0OpaTOPHOM pabOThl COCIUHUTETBHBIM Ka0eleM K HWCTOYHUKY TUTaHMUS.

Peryn;ITop HaIpsKCHUA Ha UCTOYHHUKE TUTAHUA YCTAHOBUTC B KpaﬁHee JICBOC ITOJIOKCHUC,

- K HWJKHEMY IITCKECPHOMY Pa3beMy MOAYJIIS MOACOCANHUTE HpI/I60p AJIs1 UBMEPECHUA CUJIbI TOKAa B PAMKCE;

- TMPOU3BEIUTE H3MEPEHHE CUJIbI TOKA B paMKe JUisl YIJIOB OTKJIOHEHHs oT 5 1o 45°. Pe3ynbTaThl
U3MEpEHHI 3anuIuTe B Ta0MI. 2.

- BBIKJIIOUMTE 3jeKkTponuTanue. [lomoxxure Moaynp 1abopaTopHON paboThl Ha JE€BYI0 OOKOBYIO I'paHb U

U3MEpPBbTE YroJl b OTKIIOHEHUS TPy3a OT TOPU3OHTAIIM, PE3YIbTAaT U3MEPEHUH 3allUIINTE 1TOocie Tadll. 2.

Tabmuna 1: Cneundukanyst U3MepUTENbHBIX TPHOOPOB

Ha3Banue
npubopa u ero
THUII

[Tpenenst
U3MEpPEHUS

[lena
JIeTICHUS

NHcTpyMeHTaIBHAS
IIOIPEIIHOCTD

Tabmuia 2: 3aBUCUMOCTB yTiia OTKIIOHEH!

A OT CHJIBI TOKA B paMKC

No

I, A

a'0

F. H
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4. O0padoTKa pe3yJbTATOB U3MepPeHU

1. ITo nannbIM TabMd. 2 paccunTaiite o Gopmyse (9) 3HaYeHUS CHIIBI AMITepa U Pe3yJIbTaThl 3AIMUIITUTE B
Ty K€ TaOJHILy.

2. IToctpotiite rpaduk 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA B paMKe, IIPOBE/Is Yepe3
HKCIIEPUMEHTAJIbHBIE TOUKH MPSMYIO, BHIXOJIAIIYIO U3 Hayana KOOPAUHAT.

3. Mcnionb3ys BeIpaxkeHue (2) HaliiuTe 10 TAHI'€HCY yIila HAKJIOHA MPSMON Ha rpaduKe 3HaueHUe
MarHMTHOM MHIYKIUHU B B BO3IyIIHOM 3a30p€ NOCTOSSHHOI'O MAarHuTa.

4. Paccunraiite norpemHocts usmepenuss DFa u DB, 3anuimTe OKoHYaTeIbHbIA PE3yIbTaT B
CTaHJapTHOH opMme.

5. KoHTpoJbHBIE BONPOCHI
1. 3anummTe 3aK0H AMIIepa JUTsl CUJIBI, ICUCTBYIOIICH HAa TPOBOJAHKUK C TOKOM B MArHUTHOM TIOJIC.
2. 3anuiImTe yCIOBUE PaBHOBECHS PAMKH C YI€TOM MOMEHTA YIPYTHX CHIL.
3. KakoBa 3aBUCHMOCTb CHIIBI AMITepa OT CHJIBI TOKa B paMKe?
4. Kakum oOpa3om B JaHHOM J1a00paTOpHOM paboTe MOXKHO OIIEHUTH paboTy cuil Amiepa?

JladopaTopuast padora Ne 8.

Tema: U3yyeHue siBJIeHUs 3J1eKTPOMATHUTHON WHTYKIIUH.

Heab padoThI: U3yuyeHUE SABICHUS SJIEKTPOMArHUTHOM UHIYKIIMH.
Oo6opynoBanue:

. Munmmmamnepmerp.

. Maruur.

. Karymka-mMoToxk.

. UcTouHuk TOKa.

. Peocrar.

Kirou.

. Karymka ot sanekrpomarsura.

I B Y S

. COGI[I/IHI/ITGJ'ILHBIG mpoBoJaa.

Teopus

B3anMHas cBsI3b 2JEKTPUUECKUX M MAarHUTHBIX MOJIe ObUla YCTaHOBJIEHA BBLAAIOLUIMMCS aHTIMHCKUM
¢uzukom M. dapaneem B 1831 r. OH OTKpBUI SIBJICHUE JIEKTPOMATHUTHON HHAYKLIMH.

MHorouucnenssle onbITel Dapaness NOKa3bIBAKOT, YTO C MOMOIIBK) MAarHUTHOTO IOJISI MOYKHO MOJYy4YUTh
3JIEKTPUYECKUN TOK B POBOJIHUKE.

SBieHue JJIEKTPOMATrHUTHOM MHAYKUUM 3aKIH04Aemcs 6 603HUKHOBEHUU 3JIeKMPU4ecko20 mokxa 6
3AMKHYMOM KOHMYpe Npu UsMeHeHUU MA2HUMHO20 NOMOKA, NPOHU3bIEAI0We20 KOHMYP.

Tox, 603HUKAIOWUT NPU AGTIEHUU DIEKMPOMASHUMHOU UHOYKYUU, HA3616aI0M WHAYKIHOHHbBIM.
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B snextpuueckoii menu (pucyHOK 1) BO3HMKAeT MHAYKIIMOHHBIH TOK, €CIM €CTh JABHKECHHUE MarHuTa
OTHOCHUTCIIbHO KaTYUIKH, UJIA HaOGOpOT. HaHpaBJIeHI/Ie HHAYKIIUOHHOI'O TOKA 3aBUCUT KaK OT HAIIPaBJICHUSA
ABVIKCHUA MAarHvTa, TaKk U OT pacCIlOJIOKCHUS €TI0 IMOJHKOCOB. I/IHI[YKI_[I/IOHHblf/'I TOK OTCYTCTBYCT, CCJIM HET
OTHOCHUTCIIBHOTO IICPEMCUICHUA KAaTyIIIKU U MaruuTa.

Pucynox 1.
Crtporo roBopsi, pu JABUKEHUU KOHTYpa B MArHUTHOM II0JIE TEHEPUPYETCS HE ONpPEIENCHHBbIN TOK, a
ornpezesieHHas 3. 1. C.

. 4
S N ) B
Pucynok 2.

dDapaI[eﬁ OKCIICPUMCHTAJIBHO YCTAHOBWIJI, YTO #NpU USMEHEHUU MACHUMHO20 NOMmMOKa 6 npOGOOﬂW@M
KOHmype 603HuUxKaem SﬂC UH()yKI/;LlZ/l Eum), paesHasd CKopocmu USMEHEHUSA MASHUNHO20 NOMOKa 4epes
noeepxHocmov, OCPpaAHU4YeHHYI0 KORmypom, 835MOll CO 3HAKOM MUH)YC:
Y

Fi¥:

Ota dopmyna BelpakaeT 3akoH Papajiesi: 9. 0. ¢. UHOYKYUU PAGHA CKOPOCMU UIMEHEHUA MAZHUMHO20
nOMmMoKa uepes noGepxXHoCmb, 02PAHUYEHHYI0O KOHIMYPOM.

3Hak MHHYC B popMyse oTpaxkaeT mpaBuJio Jlenna.

B 1833 roay JleH1y onbITHEIM IyTeM J0OKa3all yTBEP)KIEHUE, KOTOPOE Ha3bIBaeTCsl mMpaBujaoM JleHna:
UHOYKYUOHHBLIL MOK, 8030yHCOAeMblil 6 3AMKHYMOM KOHMYpe NPU USMEHEHUU MAZHUMHO20 NOMOKA,
6cez0a HanpasieH maxK, YmMo co30a6aemoe UM MAZHUMHOE NOJle NPENAMCHIGYem UIMEHEHUIO
MAZHUMHO20 ROMOKA, 6bI3b18AIOULE20 UHOYKUUOHHBLIL MOK.

IIpu Bo3pacTaHuM MarHUTHOTO MOTOKa D>0, a &, <0, T.€. 3. 1. C. HHIYKIUH BBI3bIBAET TOK TAKOTO
HarpaBJIeHUs, IPU KOTOPOM €r0 MarHUTHOE I10JIe yMEHbIIAeT MArHUTHBIH MMOTOK Yepe3 KOHTYP.

IIpn ymeHnbmennn MarauTHOro moroka ®<0, a g, > 0, T.e. MAarHUTHOE TOJIE€ WHIYKIMOHHOTO TOKA
YBEJIMYMBACT YOBIBAIOIINN MarHUTHBIH IOTOK Yepe3 KOHTYP.

IIpaBuio Jlenua nmeeT riryOOKuil PU3HYECKHMIT CMBICI — OHO 8bIPAdCAEN 3AKOH COXPAHEHUS] IHEPSULL
€CJI MAarHUTHOE TI0JIE Yepe3 KOHTYpP YBETMYMBACTCS, TO TOK B KOHTYpE HAIPaBJIeH TakK, YTO €r0 MarHUTHOE
T1I0JIe HAMpPAaBJICHO MPOTHB BHEIIHETO, a €CJIM BHEIHEe MAarHMUTHOE MOJIe Yepe3 KOHTYP YMEHbBIIAETCs, TO
TOK HAIpaBJIeH TaK, YTO €r0 MarHUTHOE TI0JIe TIOACP)KUBACT 3TO YOBIBAIOIIEe MATHUTHOE TOJIE.

DJ1C MHAYKIMKA 3aBUCHT OT Pa3HbIX MpUYMH. ECIIM BABUraTh B KaTyIIKy OJUH pa3 CHJIbHBIA MarHuT, a B
Ipyroit — cnalsblii, TO MOKa3zaHus MpuOopa B MepBOM cirydae OynyTt 6onee BeicokuMmu. OHu OynyT Gosee
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BBICOKMMHM U B TOM CJy4yae, KOrJla MarHuT JBHKETCsl ObICTpo. B ka/10M U3 MpOBEAEHHBIX B 3TOM paboTe
ONBITE€ HAINpaBlI€HUWE WHIYKIHMOHHOTO TOKa ompenensercs mnpaBuioMm Jlenma. [lopsgok omnpeneneHus
HaIpaBJICHUsI MHIYKIIMOHHOTO TOKa MOKa3aH Ha PUCYHKE 2.

Ha pucyHke CHHHM [IBETOM 00O3HAY€HBI CUJIOBBIC JIMHUA MAarHUTHOTO IOJSI MOCTOSSHHOTO MarHuTa |
JIMHUW MAarHUTHOTO TOJSI UHAYKIIMOHHOTO ToKa. CHUJIOBbIE JTMHUM MAarHUTHOTO IOJISI BCET/la HAIpaBJICHbI
oT N K S — OT CEeBEpHOTO0 MOJII0CA K I0)KHOMY MOJIIOCY MarHUTa.

[To mpaBuiy JleHna HHAYKIMOHHBIN 3JEKTPUUECKUN TOK B MMPOBOJHUKE, BOZHUKAIOIIUNA MPU U3MEHEHUH
MarHUTHOT'O MIOTOKA, HAMpaBjeH TaKUM 00pa3oM, 4TO €ro MarHUTHOE I10JIe TPOTUBOACHCTBYET U3MEHEHUIO
MarHUTHOTO 1MOTOKa. [lodToMy B KaTyllke HamnpaBieHUE CHJIOBBIX JIMHUH MarHUTHOTO  MOJIs
MPOTHUBOIIOJIOKHO CHJIOBBIM JIMHUSIM MMOCTOSIHHOTO MarHuTa, BeJlb MarHUT JIBUJKETCS B CTOPOHY KaTYILKH.
HampaBiienne Toka HaxoIuM IO MpaBUITY OypaBYHKa: eciiu OypaBuMK (C MpaBOW HAPE3KOW) BBUHYMBATH
TaK, YTOOBI €T0 MOCTYMATEIHHOE BMKEHUE COBIIAJIO C HAMPABICHUEM JIMHUN WHIYKIIMHA B KaTYIIKE, TOTIa
HaIlpaBJICHUE BPAIICHUS PYKOATKH OypaBUMKa COBIIAIa€T C HAIIPABJICHHUEM MHAYKIIMOHHOTO TOKA.

[ToaTomMy TOK 4Yepe3 MHIIMAMIEPMETp TEeuéT cjleBa HaIpaBoO, KaK MOKAa3aHO Ha PUCYHKE | KpacHOM
CTpenkoil. B ciywae, korga MarHUT OTOABUTAETCS OT KATYIIKH, CUJIOBBIE JIMHUM MAarHUTHOTO TOJIS
WHAYKIIMOHHOTO TOKa OyAyT COBMAIaTh MO HANPABICHUIO C CUJIOBBIMU JIMHHUSIMH TOCTOSIHHOT'O MarHUTa, U
TOK OyZIeT Te4b CIIpaBa HaJEBO.

Puc. 1. OxkcnnepumeHTaibHOE 000PYI0BaHNE

Ongoit 1.
Cobpath cxeMy: MPUCOECTUHUTH MOTOK-KATYIIKY K MIJITHAMIIEPMETPY M UCIIONB3yeTCs MarHUT, KOTOPBIN
HEOOXOUMO MPUOTMKATH WIH YAAISATH OT KaTYIIKH.

Puc. 2. Oxcnepumenr 1
mA I

[NoxymaiiTe HaZ TEM, KaKk OOBICHUTE HAOJIIOaeMOE SIBJICHYE:
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Kakum oOpa3om BiKseT MarHUTHBIN MOTOK Ha TO, YTO MPOUCXOIUT, B YACTHOCTH MPOUCXOXKICHHUE DIIEK-
TPUYECKOTO TOKA. [{JI 3TOro MoCMOTpUTE Ha BCIIOMOTaTENIbHBI PUCYHOK.

—
[

Puc. 3. JIuHUM MarHuTHOTO II0JISI IIOCTOSHHOI'O IIOJIOCOBOI0 MarHUTa

OOpaTtuTe BHUMaHUE, YTO JIMHUU MarHUTHOW MHIYKIIUU BBIXOISAT U3 CEBEPHOTO TOJOCA, BXOAT B FOXKHBIN
nostoc. [Ipu TOM KOTUYECTBO ATUX JIMHUHM, UX T'YCTOTa pa3iMyHa Ha pa3HbIX ydyacTkax marHuta. OOpatu-
T€ BHUMaHUE, YTO HAIIPABICHHE WHAYKIIMH MATHUTHOTO TIOJISI TOKE U3MEHSIETCSI OT TOUYKH K TOUKE.

BoiBoa 1 3xcnepuMeHTa:

(HAIUIIUTE BBIBOT )

OnebIT 2.

Crnenyronuii 9Tan MCCIeI0BaHUS JIEKTPOMArHUTHON MHIYKIIUU CBSI3aH C OINpPEACIICHHEM HANpaBJIeHUs
HHAYKIMOHHOTO0 TOKA. O HaNpaBJIeHUH UHAYKIIMOHHOT'O TOKA CYIST IO TOMY, B KaKyI0 CTOPOHY OTKJIOHS-
eTcsl CTpelKka MuIuammnepMerpa. Bocmosp3yiitech ayrooOpa3HbIM MarHMTOM H MPOMHILIUTE, YTO
YBUIUTE

[anee MarHuT cnegyer ABUratb B APYTYIO CTOPOHY, IPONMUILUTE, YTO IPOUCXOAUT CO
CTpENKOU

Cnenaiite BBIBO/I, oT Jero 3aBHCHT HaMpaBJICHUE u BeJIMYMHA WHIYKIAOHHOTO
TOKa

Il yacTh 1200PATOPHOI PAOOTHI:

Knioy
K P S Puc. 4. DxcniepumenT 2
Peocrar
X [F
—1||||

* MCTOYHUK TOKa
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B cxeme n3MeHEeHNEe MariuTHOT'O ITOTOKA HGO6XO,I[I/IMO IoJIydaTh HE 3a CUHECT ABUKCHUA IMOCTOSAHHOI'O Mar-
HHUTA, a 3a C4CT UBMCHCHUA CHUJIbI TOKA BO BTOpOf/'I KaTylIKe.

Hccnedosanue nanuuus uHOYKYUOHHO20 MOKA RPU 3AMBIKAHUN U PA3MbIKAHUN Ueny. 1 JacTh SKCIIECpHU-

MEHTa: 3aMKHYTh KJIIOY.
[Tponumure, 4TO MIPOUCXOTUT c TOKOM u
CTpEIKOU

HponncaTb BBIBOJ JaHHOI'O SKCIICPUMCHTA:

2 4acTh DKCOEPUMEHTA

HeobxonuMo mpocneanth, Kak OyneT M3MEHSAThCS WHAYKIIMOHHBIA TOK, €CIM MEHSATh BEIMYMHY TOKa B
Ienu 3a cYeT peocrtara. ECiM M3MEHSTH 3JICKTPUUYECKOE COMPOTUBICHHE B ICMH, TO, CIEAYS 3aKOHY
Oma

CnenaTp BBIBOJ 110 2 4aCTH SKCIEPUMEHTA.
I'eneparop

B 3akmrouenne maboparopHOit pabOThI HEOOXOAWMO IMOCMOTPETh HAa TO, KaK CO3MAeTCsS WHIAYKIIMOHHBIH
AJIEKTPUYECKUN TOK B T€HEPATOPE MIEKTPUUECKOTO TOKA.

Puc. 5. I'eneparop 351eKTpUUECKOTO TOKA

['maBHas ero 4yacTh — 3TO MarHuT, a BHYTPU 3TUX MarHUTOB pacliojiaraeTcs KaTyllka ¢ ONnpeeeHHbIM KO-
JMYECTBOM HaMOTaHHBIX BUTKOB. Eciu Temepp BpaimiaTh KOJECO 3TOTO reHepaTropa B OOMOTKE KaTyLIKU
OyJeT HaBOJUTHCS MHIYKIIMOHHBIN 3JIEKTPUUECKUN TOK.

BbIBO/I: UTO BHIHO U3 IKCIIEPUMEHTA

IMoaroroBbTeE AJ1s1 0TUETA TAGJIHUILY M 110 Mepe NMPOBeAeHHs ONBbITOB 3aMOJHUTE €€,

Hanpasienus
OTKJIOHEHUSI
Iloka3anus | crpeaxku MA = HanpasieHne HHIYKIMOHHOTO
Ne JleiicTBHSI ¢ MATHUTOM MA (Bmpaso, TOKA
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n/n

10

11

12

H KATYIIKOM BJIEBO WJIH He
OTKJIAHSIETCSH)
BrICTpO BCTaBUTH

MAar"ur B KaTYIIKY

CCBCPHBIM ITIOJIFOCOM

OcTaBUTb MAarHuT B
KaTyIIKe
HETIOIBMKHBIM
rmocJe oneiTa 1
bricTpo BbITAIIUTH
MAarHuT U3 KaTyIIK{

beicTpo puOIN3NTH
KaTYIIKY K CEBEPHOMY
IOJTIOCY MarHuTa

OcTaBuUTh KaTyLIKy
HETIOIBM)KHOM TIOCIIe
omnbiTa 4

brIicTpO BBITAIIUTH
KAaTYIIKY OT CEBEPHOTO
M1OJII0Ca MarHuTa

MeieHHO BCTaBUTh B
KAaTYIIKy MarHuT
CEBEPHBIM IOJIOCOM

MenieHHO BBITAIIUTH
MarHuT U3 KaTyIIKH

BBICTPO BCTaBUTH B
KaTyIIKy 2 MarHuTa
CEBEPHBIMU TOJIFOCAMHU

beIcTpO BCTaBUTH
MarHuT B KaTyIIKY
F05KHBIM ITOJIFOCOM

bricTpO BBITAIIUTH
MAarHuT U3 KaTyLIKU
rocyre omneITa 10

beicTpo BCcTaBUTH B
KAaTYIIKy 2 MardHura
I0’KHBIMU ITOJIFOCAaMU

(mo mpaBuJay Jlenna)

=1

-&—

e
S
(o)
sl —
= o
e L)
=W
= Gl
o
= (oo

3anucarb o0IMiA BBIBOA 110 paboTe Ha OCHOBE NMPOBEAEHHBIX HAOIIOACHUI.
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KOHTPOJIBHBIE BOITPOCHBI.
B uem 3akitouaercs sBJI€HNE JIEKTPOMArHUTHON MHAYKLINN?
Kaxoil TOk Ha3bIBatOT MHIYKIIHUOHHBIM?
ChopmynupyiiTe 3aK0H SICKTPOMAarHUTHON HHIYKIUH. Kakoii popmyroit on onuceiBaeTcs?
Kak ¢popmynupyercs npasuio Jlenma?
Kaxkosa cBs13b npaBuiia JIeH11a ¢ 3aKOHOM COXpaHEHUs SHEPTUH?

agrwdE

JladbopaTopHo-nIpakTHYecKoe 3ausaTue Ne 9

«H3mepeHnne noxkasareJisi MPeJIOMJICHUS CTEKJIA»
LEJb PABOTBI: onpedenums nokazamensv npeiomienus naiocKonapaineibHoll naacmuHbl.
OBOPYJOBAHMUE: nnockonapasuienabHas IJIACTUHA, TPAHCIIOPTUP

Teopus:

HpeJIOMJIeHI/Ie CB€Ta — BJICHUC, IIPpU KOTOPOM JIyd CBE€TA, NEPEXOasd U3 O,Z[HOﬁ Cp€anl B ApYryto,
HU3MCHSACT HAIIPABJIICHUEC HA I'PAHUIIC OTUX CPCI.

| - yron nageHus
o p-yron npenoMneHna

-

[Mpenomnenue cBeTa POUCXOIUT o CIICTYIOIEMY 3aKOHY:
Taoarowuti u npenomieHublll Iy4U U NEPReHOUKYIAp, NPOBEOEeHHbI K 2panuye pazoeid 08yX cpeod 8 mouke
naoenus ayya, gexcam 8 00Hou niockocmu. OmHoweHUue CUHyca yia nadenus K CUHYCY Vead NpeioMieHUs:
ecmo BeNUYUHA NOCMOAHHAS ons 08yx cpeo:
sina
sing :

T7€ 0. — Y201 nadeHus,

B — yeon npenomnenus,
N — HOCMOAHNHAA 8eIUYUHA, He 3A8UCAWYAs OM V2ld NAOEHUs.

[Ipu u3MeHeHMM yria MaJeHHus HU3MEHSeTCS U yrojl MpeloMiIeHUus. Yem Oonvuie yeon naoenus, mem
bonvue yeon npenoMIeHUs.
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Ecnu cBeT mzaer w3 cpeapl ONTUYECKH MEHEE IJIOTHOW B 0osiee MJIOTHYIO Cpely, TO Yol MpPEeloMIICHUS
BCErZla MEHbIIE yria najaeHus: p<a.

Jlyd cBeTta, HaNPaBJICHHBII NMEPIICHIUKYIIPHO K TPAHUIIEC pa3Jiesia IByX Cpell, IPOXOIUT U3 OJTHOM Cpelibl B
JIpyryto 0e3 mpeioMJIeHHs.

Xoa padoThl:

1. TlonoxwuTe MIACTUHKY Ha JIUCT U OOBEAUTE KapaHAalIoM e€ KOHTYpBHI.

2. IlpoBeauTe MpOU3BOIBHBIN MAAIONINH TyY U TEPHICHIUKYISAP B TOUKY MAJACHUS.
3. T'msans yepes HUKHEE OCHOBAaHUE IIACTUHBI HA MAIAIOLIHHA JTy4, OTMETHTE JABE TOUKH, OTKYya
BBIXOJMT JIyY.

4. VYOepute CTEKJIO U IPOBEANUTE NMPETIOMIICHHBIH Tyd.

5. C noMomuipo TpaHCIOPTUPA OMPEACIIUTE YIIIbI MAICHUS O U MPeIoMIIeHus f3.

6. Mcnosnb3ys 3aK0H NpeoMIICHHS, HaliINTe OTHOCUTEINIbHBIN OKA3aTelb PEIOMIICHHS CTEKIIA.
sina 0
sing

7. CpaBHHTE MOJIyUYEHHBIH pe3yabTaT ¢ TAOIUYHBIM 3HaYeHHEeM (n=1,6) U caenanTe BHIBOJ.
OTYET PABOTBI:

[IpousBecTu Bce pacy€Thl 1a00paTOPHOM PaOOTHI.
CnenaTb BBIBOJ pabOTBHI.

3aKOHBI IPEJTOMJIICHHSI CBETA.

3aKOH NPSAMOJIMHEHHOTO PaCIPOCTPAHEHUS CBETA.
EnnHuna n3Mepenus nokasaress MpeJoMIICHHUs CBETa.

arONE

Jlureparypa:

o I'S. Msxumes, ®uzuka yuebnuk 11 k. 2014 r.

JladopaTopuas padora Ne 10.

Tema: OnpenesieHne ONTHYECKOH CHJIBI U POKYCHOT0 PACCTOSTHUSI COOMPAIOIIEH JTUH3bI.
Hean padoThl: onpeaenuTh POKYCHOE pacCTOSHUE U ONTHYECKYIO CHUITy COOMPATOIIEH JIMH3HI.

O0opynoBanue: THHEHKA, J1Ba MPSIMOYTOJIBHBIX TPEYrojbHHUKA, JIUHHOGOKYCHas coOMparomiasi JHH3a,
JaMIo4YKa Ha TOJCTaBKE C KOJMAYKOM, COJIEpKAluM OYKBY, MCTOYHUK TOKA, KJIIOY, COCAMHUTEIHHBIC
IIPOBO/IA, IKPaH, HaIpaBJIsoLIas perka.

Bonpocsl 115 gonycka k padore:

1. JIuH30i1 Ha3BIBaeTCs
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N

Tonkad n1uH3a — 3TO

3. Tlokaxkure X0 JTydeit mocie mpeIoOMIICHUSI B COOMPAIOIIIEH JTNH3E.

4. 3Zanummute GOpMYyITy TOHKOH JIMH3BI.

5. OnTuyeckas cuiia JIUH3BI — 3TO D=

6. Kaxk usmenurcst GoKycHOE pacCTOSHUE JTMH3bI, €CIIM TEMIIEPaTypa €€ MOBBICUTCS?

7. Tlpu xKakoM YCJIOBHH H300pa)K€HUE IMPEAMETa, MOJydyaeMoe C TIOMOIIBIO COOMpAIONIeH JIMH3HI,

ABIISIETCS MHUMBIM?
8. HcrouHuk cBera TOMENICH B JBOWHON (okyc coOuparomieid nWH3BI, (POKYCHOE PACCTOSHUE
kotopoir F =2 m. Ha kakoM paccTOSIHUU OT JIMH3BI HAXOJIUTCS €ro n300pakeHue?
9. Tlocrpoiite wu300paxenne B cobOuparomeil muu3ze. J[laiiTe XapaKkTEpUCTHKY MOIy4YCHHOMY
HN300paKCHHIO.
Xoxa paootsl (1 yactsb)

1. Cobepure 3IEKTPUIECKYIO LIETIh, IIOAKIIOYUB JIAMIIOUYKY K UCTOYHUKY TOKA Y€pe3 BBIKITIOYATENb.

2. IlocraBbTe JNaMIOUYKy Ha OJUH Kpail CTONa, a dKpaH — y APYroro kpas. Mexay HMUMHM IOMECTUTE
COOMPAIOLILYIO JINH3Y.

3. Bkmrounre JIaMITIOYKY U nepenBHraﬁTe JIMH3Y BOOJIb pCﬁKH, IIOKa Ha 9KPaHC HC 6y,HeT IMOJIYYCHO PE3KOCL,
YMCHBIICHHOC I/1306pa)KeHI/IG CBGT?[IIIGIZCSI 6y1(BI)I KOJIITa4yKa JIaMIIOYKH.

4. 3mepbTe pacCTOsIHUE OT dKpaHa J0 JIMH3BI B MM. d=
5. U3MepbTe paccTosiHUE OT JIUH3BI JO U300paKEHUS B MM. f

6. HpI/I Hen3MeHHOM d ITOBTOPUTE OIIBIT CIIC 2 pasa, KaXKObIN pa3 3aHOBO T10JIy4dasa pE3KOoeC I/I306pa)KeHI/Ie.
f, f

7. Beruucnute CpeaHEC 3HAUYCHUC PACCTOAHUA OT I/I306pa)KeHI/I}I A0 JIMH3BbI.

8. Boruncnure onTUYecKyro cuily JIMH3bI D D
9. Boruncnute poKycHOE pacCTOSHUE J10 JINH3HI. F F=

10. Pe3ynpTaThl BEIUKMCICHUHN U H3MEPEHU 3aHECUTE B TAOIUILY:

No
OITBITA f-10 3, ™M f, m d,m D, antp D, nntp F, M

2 4acThL padoOThI:

[TpoBepuTh MPUTOAHOCTH (POPMYIIBI TOHKOM JTUH3BI JUIS Ballel JMH3BI U OMPEENIUTh ONTUYECKYIO CHUITY U
(oKycHOE pacCTOSTHUE JTHH3BI.

Oo6opynoBanme: V3meputenbHas JieHTa, coOuparomias JIMH3a, JIaMIIO4YKa Ha IMOJCTaBKe, HCTOYHHUK TOKa,
BBIKJIIOYATENb, IKPaH, COCIUHUTEIbHBIE POBOAA, CKOTY, JIMHEIKA, METaJNINYeCKasl MOICTaBKa.
31



1
F (1), tae d

1 1

T 6 . D i A
eoperuyeckoe o0ocHoBaHue: Dopmyna TOHKOH IJMH3BI HMEET BUJI:

F — dbokycHoe paccTosiHIE

pacCToOAHUE OT JIMH3bI 10 O6’BCKTa f— pacCcTosAHUEC OT JIMH3BI JO I/I306pa)KCHI/I5[
JIMH3HI, D — onTuueckas cuiia JIHH3bL.

s Toro, 4To0Bl YOEAUTHCS B MPUTOAHOCTH (DOPMYJIBI TOHKOM JIMH3BI, JUIS Balllero ciydass He0OXO0I1MMO
U3MEPHUTH C TIOMOIIBIO ATOM (POPMYJIBI ONITHYECKYIO CHITY 3TOM rH3bI D npu pa3znuynbix 3HaueHusix d u f,
HaliTH abcoytoTHBIE TorpemHocTd u3MmepeHuss D u ybenutbes, 4TO B mpezenax TOYHOCTH HAIIMX
U3MEPEHUH ONTUYECKYIO CHITY JTMH3BI MOXHO CUUTATh BEJIMYMHON MMOCTOSHHOM, T.€. (hopMynna paboTaerT.

i % \ DTO MOXHO CJeNiaTh, U3MEPUB paccTosHUS d OT
FAAN \\ K \ A c npeaMeTa 10 JMH3bI U paccTosiHus T oT JMH3BI /10
e \ f—\:‘N 8, peanbHOrO H300paKeHHUs Ha »HKpaHe. PeanbHoe
M NA\o \F "B F SN nepeBepHyTOe M300pakeHHe Ha JKpaHe Ul
ek \D DR coOMparomiell JMH3bI TOJIYy4aeTCsl, €CIH IMPEIMET
‘"5'°\\,'f s PACIOJIOKHUTL OT JIMH3Bl HA PACCTOSHUHM OOJBIIEM

1) A \ A \2
\ ¢dokycHoro. Ilpu stom ecnu paccrosuue f<d< 2f,

TO I/1306pa>KeHI/Ie Oynmer yBenuueHHbIM (puc.l), ecnu paccrosuum 2f<d, To ymeHbIeHHBIM (pHC. 2).
Ha0iro1aeMbIM IpeIMETOM MOJKET CITY>KUTh CBETSIIASICS CIIAPAITH JTAMITOYKH.

Puc. 1 Puc. 2

IIpoBenenune padoThI:
1. [T0o10KXNUTh U3MEPUTENIBHYIO JIEHTY BAOJb CEPEIMHBI CTOJIA U 3aKPENUTh €€ KOHI[bI CKOTUEM.

2. CoOpaTb D3JEKTPUYECKYIO II€Mb, MOJKIIOYMB JIAMIOYKY K MCTOYHHUKY TOKAa YEpe3 BBIKIIOYATh.
JlaMnouky BKJII0YATh TOJILKO HA BpeMsl IPOBeeHUs IKCIIePUMeHTa!

3. TIon0XUTh METAIIIMYECKYIO MOJACTABKY MOJ U3MEPUTEIBHYIO JIEHTY Ha Kparo CTOJIa U YCTAaHOBUTH Ha
Hel 3KpaH, TaK 4TOObI U3MEPUTEIbHAS JIEHTA MPOXO0/AUJa MO SKPAHOM.

4. Bam HeoOXOOuMO MNPOBECTH TPU HKCIEPUMEHTA, TaK YTOOBI JIaMIOYKa pacrojarajgach Ha Tpex
pa3IMYHBIX PacCTOSIHUAX OT 3KpaHa. Pekomennyembie paccrosHus = 20 -25 cm, 40 — 50 cm, 90 — 100 cm.
[locTaBuTh JaMIOYKy Ha OIpPENEICHHOM PAacCTOSIHUM OT JKpaHa W BKIIOYMTH. [lepenBuras auH3y IO
U3MEPUTENIBHOM JIEHTE JI0 TeX MOop MoKa He OyAeT NOJIYy4eHO pe3Koe H300pakeHUe CBEeTSIIENCs
MEPEBEPHYTON CIIUPAIIH JIAMIIOYKH.

5. Usmeputb paccrosiaus d u f, kak MOKHO TOYHEE, 3TO Ba)KHO ISl IOJYUYCHHUS MPABUIILHOTO PE3yJIbTaTa.
JlanHble 3aHECTH B TaOIHILY.

Howmep d (ot nammbr f (oT TuH3BI D onrtuueckas Abc. orp.
OITbITa 10 JIUH3BI), MM 710 9KpaHa), MM cuia, ANTp AD

1

2

3

6. Paccunrtats o ¢popmyse (1) ontuueckyro cuy D.
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7. AGcomoTHy10 norpemHocTb AD u3mMepeHust ONTHYeCKON CHUIIBbI JIMH3bI BEIYUCIUTE 110 GOpMYyIIe:

Md A

df , tne Ad u Af abcomoTHbie norpemHoctd nu3mepenus d u . DTu MOrpeHoOCTH COCTABIAIOT
Ad=Af=1,5 mm. ( 0,5 MM mIpH OIIpEICTCHUY MTOJIOKEHUS CITUPAIIU JIAMIIOYKHU M TNIOCKOCTH 9KpaHa U 1 MM
IIPYU OIPEIEIICHUN ONITUYECKOTO LIEHTPA JIMH3BI.

8. OTI0XUTh Ha OCH 3Ha4YeHHst D ¢ MHTEepBaamMu MOTPEIIHOCTEH Ui BCEX TPEX M3MEPEHUH B MacITade
D;—AD1<D<D;+AD;

D,—AD,<D<D,y+AD,
D3—AD3<D<D3+AD;

9. C[[GJ'IaTB BbIBOA O CHPaBCIJIIMBOCTHU WM HECIIPABCAJIMBOCTU q)OpMy.HBI JIMH3bl B HaAIICM ClIy4dac:

10. Ecnu ¢popmyna He MOAXOAUT AJI PACUETOB CAaTh pabOTy U YUTHU JJOMOM.
11. B npoTUBHOM cilyuae HaiiTu cpegHee apudmeTnueckoe 3HaueHue D,

12. 3aTeM BBIYUCIIUTB CPEJHIOO apu(METHUECKYI0 orpemHocTb ADg, o dpopmyie

AD =|D1_D¢|+|D2_D¢|+|D3_D@|
7 3
13. Haiitu oTHOCHTENBHY!O HOrpetHOCTb D: ep=AD¢, - 100%/Dgp.

14. Haiitu cpenHee 3HaueHHE (POKYCHOTO PacCTOSHUS MUH3BL Fep=1/Dc;

15. Tak Kak OTHOCUTENbHAS MOTPEIIHOCTh ONTHUECKOM CHJIBI IMH3BI paBHA OTHOCUTENBHOMN MOTPEIIHOCTH
onpeneneHus GOKyCHOTO pacCTOSHHSA: €p = &f, TO a0COMIOTHAS HorpemHocTb AF= Fey £p/100%.

16. OxonvarenbHo D=D,=AD,

JladopaTopHo-nnpakTu4yeckoe 3ausaTue Ne 11, 12

«/3mepenne JJIMHBI CBETOBOW BOJHbD)

«Hao0onenue nHTepepeHun, NOJAPU3aLNU U THPPAKIHH CBETA»

HEJIb: onbimusim nymem ebl4uciums 071Uy C6EMOBOI G0IHbL.

OBOPYJIOBAHME: nudpakuronHas peuerka, npudop s onpeaeaeH sl IJIMHbI CBETOBON BOJIHBI,
HCTOYHHMK CBETA.

Teopus:

JAudpakuuonHas peméTka — ONTUYECKH NpuOOp, AEHCTBHE KOTOPOrO OCHOBAHO Ha HCIOJIb30BAaHUH
aBneHus qudpakuuu ceera. IIpencraBinser co0oil  COBOKYNHOCTH  OONBIIOIO  YUCIA  PETYISIPHO
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PAaCIONIOKEHHBIX IITPUXOB (ILENeH, BBICTYNOB), HAHECEHHBIX Ha HEKOTOpPYIO MoBepXHOCTh. IlepBoe
onucanue sBiaeHus caenan JDkeitmce ['peropu, KOTOpBIM HMCHOJB30BAI B KAaue€CTBE PEIIETKH NTUYBU
nepbsi. Paccrosinue, depe3 KOTOpPOE TMOBTOPSIIOTCS IITPUXM HA pemI€TKe, Ha3bIBAIOT MEPUOJOM
nudpaknnonHoi pemérku. O603HauaT OyKBOii d.

Eciiit U3BECTHO YKCIIO ITPUXOB (), MPUXOAAIIUXCS HA | MM pemiéTKu, TO mepro I peréTku d HaxomsT
no ¢popmyne: d = sina = k*4, mm.

rae

d — nepuon peméTky,

0. — yroJl MAaKCUMyMa JaHHOTO 1BETA,

K — mops10K MakcuMyMa, TO €CTh MOPSIKOBBI HOMEP MaKCUMyMa, OTCYMTAHHBIN OT IIEHTPA KAPTUHKH,
A — JUTMHA BOJIHEI.

YcnoBuss  MHTEP(EPCHIMOHHBIX ~ MAaKCHMYMOB  JU(DPAKIMOHHOW  pemIéTkH, HAOMIOJaeMBIX  TOJ
ONPEACIEHHBIMU YTJIAMU, UMEIOT BUL:

Ecnau xe cBer nmagacTt Ha peméTKy mnox yriiom g, TO:
d {sin +sinf} = kA

Xoa padoThl:

1. BuumarenbHO M3yduTe AUQPPAKIUOHHYIO PEHIETKY. 3alUIINTe YUCICHHOE 3HAU€HUE MOCTOSHHOU

pemieTku d.

B cooTBeTcTBUU C PUCYHKOM COOEPUTE U3MEPHUTENBHYIO YCTAHOBKY.

VYcranosure miens Ha pacctossHud L=200 MM OT 1 pakiIMOHHON PEIIeTKH.

Omnpenenute paccTOSHUE a OT CEPEAMHBI LIETU 0 IIBETHOM MOJIOCH B MHJUIMMETpax (KpacHbIM u

¢buoneToBbIit).

5. Paccunraiite anuHy cBeTOBOM BOJHBL. D *sing = ke A, k=1, mpu manbIx yriax sing=tge, Torma
dbopmyIa, o KOTOpoit Oy1eM BBIYUCIATE JITUHY BOJTHBI IMEET BHI:

o

A=d*a/L
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6. 3amosHuTe TAOIUILY C TOTYYCHHBIMH JAHHBIMHU:

L, mm a, cM d, M 200

7. CpaBHHTE CBOU pe3ysbTaT ¢ TaOJIMYHBIM, U C/ETalTe BBIBOJ K padoTe.
KpacHbiii (7,6-6,2)10" M 3enensiii (5,6-5)107 m
Opamxesblii (6,2-5,9)10"" m Tomy6oii (5-4,8)107 m
Kentsiit (5,9-5,6)10"" m Cunnii (4,8-4,5)107 M

®uornerossiii (4,5-3,8)107 M

OTYET PABOTBI:
1. TIpowmsBecTu Bce pacuéThl 1a00PATOPHON paOOTHI.
2. Cpnenatb BBIBOJ paOOTHI.
3. Jlate onpeneneHue nudpakinOHHON PEIIETKY.
4. JlaTh XapaKTepUCTUKY KaXXAOH (PU3MUECKOI BEIMYMHBI, BXOASAIMIUX B GopMyTy TuGPaKIIUOHHON

pELIETKY.

5. EauHuiel u3MepeHus 1IMHbBI CBETOBOM BOJIHBI, Epro/ia TU(PAKIIMOHHON PEIETKY.
6. Omnpenenenue nepuojia TMPPaKIMOHHON PEIETKY.
Jlureparypa:

o I'A. Msxumes, ®uzuka yuebnuk 11 k. 2014 r.

JlaGopaTopHasi padora No 13.

Tema: Hab:moneHne cnJI0NIHOTO ¥ JIMHEHYATOr0 CIEKTPOB.

Heab padorbl: HabnrogeHne CrijiomHoro M JIMHEHYAaTOro CHEKTPOB M3JIyUYeHUsT HOHU3WPOBAHHBIX ra3os,
BBIJIEJIEHNE OCHOBHOI'O OTJIMYMUTEIBHOTO MPU3HAKA CIUIOIIHOIO U JIMHEWYATOr0 CIIEKTPOB.

OﬁOpleOBaHl/le: BBICOKOBOJILTHEIN HHAYKTOP, NCTOYHUK IMUTaHUA, CTCKIIIHHAA IJIaCTUHA CO CKOIICHHBIMU

T'paHsAMHU, CHCKTPAJIbHBIC pr6KI/I C BOJAOPOAOM, KPHUIITOH, HCOHOM, FCJ'IHfI, COCAMHUTCIIBHBIC IIPOBOJA,
JaMIia C BepTHKaﬂBHOfI HUTBIO HaKajia, IIpru3Ma IpsaMoro 3pCHus.
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Teopus
/{HeBHOM cBeT

MpbI BHIMM OCHOBHBIC IIBETa TOJYYEHHOTO CIIONIHOTO CIIEKTpa B CIEAYIONIEM TOpPSAKE: (UOJICTOBBIH,
CUHUI1, TOTYyOO, 3€1eHbIN, KENThIH, OpaHKEeBBIN, KpacHbIM. JIaHHBIN CIIEKTp HENpPEPhIBEH. DTO O3HAYAET,
YTO B CIIEKTPE MPEJCTaBICHbI BOJHBI BCEX MJIWH. TakuM 00pa3oM, CIUIOIIHBIE CIEKTPhI IAIOT Tela,

HaXOJALIMECs B TBEPAOM WM JKUIKOM COCTOSHHM, a TAKXKE CHIIBHO CKaTble ra3bl. OuepeHOCTh LBETOB B
CIIEKTpe

Visible spectrum

Boaopoa

Bonoponnslii ciekTp: ¢uoneToBbli, rony0oii, 3eneHslid, opanxeBblii. Hanbonee spkoil siBisercs
OpaH’KEBasl JINHUS CIIEKTpA.

I'eauit

CrnexTp renust: Toay0O0#, 3€JIeHbIN, KeNThI, KpacHbId. Hanbomnee sipkoi SBISICTCS KenTasl TUHUS
CHEKTpa.

Heon
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CriekTp HeoHa: 3eJNeHbIH, JKENThI, OpaH)KeBbIH, KpacHbI. Haumbonee spkoii sBisieTcss KpacHas

JINHUA.

CriexTp KpHIITOHA: CHHUH, TOIy0Oi, 3€IeHBIH, JKeNThIi, opanxeBblii. Hanbonee spkoii sBisercs
3eJIeHast JINHUS.

Kpunron

OT1BeTbTE HA BOIIPOCHI:

1. B cocraBe kakoro XuMHUYECKOTO COeAMHEHUs (CIEKTPHI 2, 3, 4) comepkutcs Boaopo (crextp 1)?

N
| R N
3

|| ] 4

2. B kakoii cmecu ra3os (cnexktpsl 1, 3, 4) conep:xxurtcs renamii (2)?

37



3. Ha pucynke m300paxxeHbl CIEKTpbl m3irydeHus Bomopoxaa (1), remus (2), natpus (3). Kakue u3 atux
3JIEMEHTOB COJEPIKATHCS B cMecH BelecTB? (4)

Xoa padoThl:

1. Pacnonoxuth MIACTUHKY TOPU3OHTAIBHO Tiepen rnazoM. CKBO3b IpaHM, COCTABJISIOIIAE YIOJ 45°
HaOJIIOaTh CTUTONTHOM CIIEKTP.

2. BwimenuThs OCHOBHBIE IIBETa TMOJYYEHHOTO CIUIONIHOTO CIIEKTpa M 3amucaTh WX B HaOIIOgaeMoi
MOCIIE0BATEIHPHOCTH. 3apUCcOBaTh HAOII0JaeMble CIIEKTPHI, 1aTh €My XapaKTePUCTHKY.

3. IloBTOpPUTHL OMBIT, paccMaTpHBasi CIIONIHON CIEKTp 4Yepe3 TpaHH, O0O0pa3yrolIue yrou 60°. 3anmcarb
pa3nuyus B BUJIE CIIEKTPOB.

4. HaGmronate nUHEWYaThle CIEKTPHI BOJOPOJAA, KPUMNTOHA, HEOHA, TeliMs, PacCMaTpUBasl CBETSAIIUECS
CIIEKTpaJIbHBIC TPYOKH CKBO3b T'PaHU CTEKIITHHOW IUIACTHHEI. 3amucarh HanboJiee sipKue JTUHUH CIIEKTPOB
(HaOrOAaTh JTMHEHYAThIe CIIEKTPHI YI00HEE CKBO3b MPU3MY MPSMOTO 3PESHHUS).
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5. 3anummTe BHIBOJ 0 MPOACTaHHON padoTe (BCe Jik BEllecTBa B ra3000pa3HOM COCTOSIHUU JAFOT
nuHeluaTele cnekTpsl? KakoBa ayinHa BosH?).

6. 3apucyiiTe IIBETHBIMU KapaHJallaMi HECKOJIbKO HAOIIOaeMbIX BAMU CIIEKTPOB.

4. HanpaBpTe CHEKTPOCKOIN Ha CBETSIIYIOCS JIIOMHHECLUEHTHYIO JIaMIly, YCTAHOBJEHHYIO Ha
JIEMOHCTPAIIMOHHOM CTOJIE, 1 PACCMOTPHTE €€ CIEKTp. 3apucyiiTe HAOIIOJaeMBbIN CIIEKTD.

OHI/IH_II/ITG, YEM CIICKTpP HIOMHHCCHGHTHOﬁ JIJaMIIbl OTJIIMYACTCA OT CIICKTpPaA JIaMIIbl HAKaJIMBaHM.

5. BcraBbre TpyOKy ¢ remmem 1 B gepxkarens 2 mpubopa s 3aXKHTaHUS CHEKTPAIbHBIX TPYOKH
MNOJKIIIOUUTE MPUOOp K MCTOYHUKY HaAmpspkeHus 3. 3aKTUTe CHEeKTPajJbHYI0 TPYOKYy M PaccCMOTpPUTE B
CHEKTPOCKON 4 JIMHEHYaThlil CHEKTP HM3IY4YCHUS Teius. 3apuCcyiTe CIEeKTp HM3IY4eHHUs JaHHOTO Taza H
3aMUIIUTE OCHOBHBIE I[BETA B HAOIIOAa€MON MOCTIEI0BATEIBHOCTH.

6. [ToBTOpUTE HAOIIOACHHS CO CHEKTPAIBbHON TPYyOKOMN, HAMIOJTHEHHOW JPYTUM ra3oM. 3apUCyHTe CIEKTp
U3ITy4eHUS IaHHOTO ra3a U 3allMIINTEe OCHOBHBIE 1IBETa B HAOII01a€MOI MOCIIEI0BATEILHOCTH.

7. CpaBHI/ITe IMMOJIYYCHHBIC JINHENYaThIe CIICKTPbI H3JIY4YCHUSA C TaOJIMYHBIMA CIICKTPpAaMH HU3JTYyYCHUS
COOTBCTCTBYIOIIHUX I'da30B. CnenaﬁTe BBIBOJBbI.

I[OHOJIHHTCJII)HLIC 3aJlaHUA:

1. Kakoli cnexTp npeacraBieH Ha pUCYHKe?

400 500 600 00
I | I !

2. B xakom arpe€raTHOM COCTOSHUU HAXOAUTCS BCHICCTBO HA I/I306pa)KCHHOM CHCKTpe?

400 450 500 550 600 700

3. ComepKHTCS T B CMECHU T'a30B (CHeKTp 4):
a) Hatpuii (cnektp 1);

0) Bogopo (criekTp 2);

B) reniuii (cektp 3)

39



CnekTpbl ucnyckanusa: 1 - Hatpus; 2 - sogopoaa; 3 - renus.
CnexTpbl nornowenus: 4 - Hatpus; 5 - sogopoaa; 6 - renus.

4. B xakoii cmecu razoB (CriekTpsl 2, 3, 4) comepxutcs Bogopo (cnektp 1)?

5. Ha pucynke u3o0paxxeHbl CIIEKTpbl n3iydeHus Bojpopoaa (1), renus (2), natpus (4). Kakue u3 atux
3JIEMEHTOB COJEPKATHCS B CMECH BEILIECTB?
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N

KOHTpOJIbeIe BOITPOCHI

1. Kakue BemiecTBa al0T CIUIONIHOM CIIEKTP?
2. Kakue BeniecTBa Jar0T JIMHEHYATHIN CIIEKTP?
3. O0bsacHUTE, TOYEMY OTIUYAIOTCS TUHEHYAThIe CIIEKTPBI PA3IMYHBIX Ta30B.

4. ITouemy OTBepCTHE KOJIIUMATOPA CIEKTPOCKONa nMeeT (hopMy y3KoH mienu? MI3MeHuTCs Iu BUL
Ha0JII0/1aeMOr0 CIEeKTpa, €CIIM OTBEPCTHUE CIENIaTh B JOpMe TpeyrojabHUKa?

OTBeThI JJIsl CAMONIPOBEPKH:

1. 3apucyiiTe IBETHBIMU KapaHIallaMy HECKOJIbKO HAOII0AaeMbIX BaAMU CIIEKTPOB.

4. HanpaBbTe CIEKTPOCKON Ha CBETAUIYIOCS JIIOMUHECLIEHTHYIO JIaMITy, YCTAHOBJIEHHYIO Ha
JIEMOHCTPAIIMOHHOM CTOJIE, ¥ PACCMOTPUTE €€ CIEKTP. 3apuCyiTe HaOII0JaeMBbIil CIIEKTP.

OHI/II_HI/ITG, 9CeM CIICKTP JIFOMHAHECIIEHTHOM J1aMIIbl OTJIMYaeTCs OT CIICKTpa JIaMIIbl HaKaJIMBAHU.

omeem: Jlamna Hakanusanus 0aém cniowHoU CReKmp, a IIOMUHEeCYeHMHAs 1aMna 0aém NuHetyamoll
cnekmp.
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5. BcraBbTe TpyOKy ¢ renueM 1 B nepxkarens 2 npuopa JUlst 3aKUTaHus CIEKTPAIbHBIX TPYOKH
HOIKJIIOYNTE MTPUOOP K UICTOYHHUKY HANPSDKEHUS 3. 3a)KTHTE CIIEKTPAIBHYIO TPYOKY M pacCMOTpPHUTE B
CHEKTPOCKOI 4 JTMHEHYATHIN CIIEKTP U3ITyYSHHS Telusl. 3apUCyHTe CIEKTpP U3y4eHHs JaHHOTO ra3a u
3aIUIINTE OCHOBHBIC 1{BETA B HAOII0AaeMOM 110CIIeJ0BATEIbHOCTH.

omeem. Duonemoswilii, 3e1EHbLU, OPAHHCEBIU, KPACHBLU.

6. IloBTOpHUTE HAOIIOACHUS CO CIEKTPAILHON TPYOKOI, HAIIOJHEHHON APYTHM r'a30M. 3apUCYHTE CIIEKTP
U3JTY4EHUS JJaHHOTO T'a3a U 3alMIIUTe OCHOBHBIC IIBETA B HAOJIIOJaeMOH MOCIIEA0BATEILHOCTH.

Bogopoa:

HeoH:

omeem. Booopoo: ¢huonemosviii, 3e1énulil, KpacHulil.
Heown: gpuonemosuiii, 3enénulii, opaniceswlii, KpacHbiii.

7. CpaBHUTE TOJYYCHHBIC JMHEWUYATHIC CIEKTPHl MU3IYYEHUS C TAOJIHMYHBIMU CIEKTPAMH H3ITy4EHUS
COOTBETCTBYIOIMX ra3oB. Crenaite BHIBOJIBI.

Bui16o0: Cnexmpwl npakmuyecku ne omauyaiomes. Eouncmeennoe omauuue — puonemoswiii ysem
nepenusaemcsi ¢ 201y0bIM.

OTBeThbI HA KOHTPOJIbHBIC BOIIPOCHI

1. Kakue BemiecTBa Ja10T CIVIOIIHOM CIEKTP?

omeem: Hazpemvie mena, naxoosawuecs 6 meéEpOOoM U HCUOKOM COCMOAHUU, 2A3bl NPU BbICOKOM OABNEHUU
u naazma.

2. Kakue BemecTBa 1a10T JIMHeHYATHIN crieKTp?

omeem: Te sewecmea, y Komopuwix cnaboe 63aumooeticmsue mexcoy MOoIeKyIamu, Hanpumep 00CmamoiHo
paspsaicénnvie cazvl. Taxowce MuHeuamulii cnekmp 0arm 6euecmea 8 2a3000pasHoOM AmoMHOM
COCMOAHUU.

3. O0bsicHUTE, MOYeMY OTIHYAKOTCS JHHEHYAThIE CIIEKTPbI Pa3IHYHbIX ra30B.

omeem: lIpu nazpesanuu yacmov MOAEKY 2a3a pacnaoaromcs Ha amoMmbl, ULYUAIOMCs K6AHMbL C
DPA3TUYHBIMU 3HAYEHUAMU SHEPSUL, OM Ye20 U 3A6UCUM YBEN.

4. [louemy oTBepcTHE KOLJIMMATOPA CIeKTPOcKomna umeeT (popmy y3koii menu? U3meHnTces i BUA
Ha0J11012eMOT'0 CIIEKTPa, eCJIM OTBepCcTHe cAeaaTh B opMe TpeyroabHUKa?
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omeem: Omeepcmue umeem ¢opmy y3kou weau 01 cozoanus kapmunku. Ecau omeepcmue coenams
Mpey2onNbHbIM, MO TUHEYAMblLL CNeKmp CIAaHem mpey2oabHblM U pA3MbIMbIM.

BBIBO,I[I)IZ CNnJlOULHblE CneKmpbol oarom mena 6 meepdozw UAU HCUOKOM COCMOAHUU, a mAKoHce
cunvHocorcamole 2aszvl. Jlunelivamole cnekmpbol oarom eeujecmed 6 AmMmomapHom 2a3006pa3H0M COCMOAHUU.

JladopaTopuast padora Ne 14.

Tema: I/Isyqefme TPEKOB 3apPAKCHHBLIX YaCTHUILL.

HCJILI YCTAaHOBUTH TOXIAECTBO Sapﬂ}I(CHHOﬁ YaCTUllbl IO pE3yjbTaTaM CpPaBHCHUA €€ TpEKa C TPEKOM
IMPpOTOHA B KaMCpEC BI/IJ'IBCOHa, IMOMEIIECHHOM B MarHuTHOE T0JIE.

Oo6opyaoBanue: ['otoBas ¢ororpadus IByX TPEeKOB 3apsHKeHHBIX dacTull. | Tpek — mpotoH, II — yactuna,
KOTOPYIO HEOOXOIUMO HACHTHU(PHUIMPOBATH; TPEYTONBHUK WJIM JMHEWKa C IIeHOH neneHus 1 mwm/men,
MUPKYJIb; JIUCT IPO3pavyHOi Oymaru; KapaHjaai.

Onucanne padotbl: Pabota npoBogutcs ¢ roToBO (ororpaduell TPEeKOB IBYX 3apsHKEHHBIX YacTHIL

(omMH TPUHAAICKUT MPOTOHY, IPYTOil YacTHIle, KOTOPYIO HAnIo MACHTUUIHMpOBATh). VneHTnudukamus
HEM3BECTHOM YaCTUIbI OCYILECTBIIAETCS IIyTEM CPaBHEHUS €€ YAEIbHOI0 3aps/a q/m ¢ yJIeNbHbIM 3apsAaoM

IIpOTOHA. OTHoleHnE YACIBbHBIX 3apsiA0B O6paTHO IMPOMOPHUOHAJIBHO OTHOLCHUIO paluyCOB TPCKOB:

gim &

efm, _Rz

Jnsa n3mepeHuss paguyca KpHUBU3HBI TpEKa BBIYEPUYMBAIOT [JBE XOpPAbl M BOCCTAHABIMBAIOT K HUM
NEPNEHAUKYIIAPBI U3 HEHTPOB XOpA. LIEHTp OKPYKHOCTH JIEKUT HA IEPECEUECHUH ITUX NEPIIEHIUKYJIISPOB.

PacuerHbie popmynbl:

Unentrdukaims HEU3BECTHON YaCTHIBI OCYILIECTBISICTCS IIyTEM CPaBHEHHUs €€ yIeIbHOro 3apsaa g/m c
yIEIbHBIM 3apsOM MPOTOHA. DTO MOYKHO CJII€NaTh, U3MEPUB PAIUyC KPUBHU3HBI TPEKOB Ha HAYaJbHBIX
Y4aCTKax ¥ CPaBHUB UX.
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Hns 3apsikenHON YacTHULI, ABHIAKYIICHCS NEpHEHAMKYIAPHO
BCKTOPY HHIYKUHH MarHuTHOTO 1OJIA, MOKHO 3aMHCATL!
2
WIH i = L .
m BR
OTCIO:[a BHIHO, 4TO OTHOUICHHC y;xe.n,nblx 3apﬂ:1013 YACTHI
paBHO 0OpPaTHOMY OTHOIIEHHIO PaIHyCOB TPEKOB.

= mv

Paauyc Tpexa onpezeasercs caeaylomum  odpaszom:
BLIYEPUMBAIOT KAK Ha PHCYHKE ABE XOP bl M BOCCTABIAIOT K HUM B HX
cepeauHax nepneHauKyaspul. Ha mX nepeceuenun A€KHT LEHTP
okpysHocTH. M3MepsioT uX TuHEHKON.

Crneuudukanus MsMepuTeasioro npudopa:

[Ipeaen Ablconotuas
Haumenosanue [lena menenus
M3MEpeHUs NOIrPEeLIHOCTL
IUHEeHKa 50 e 1 MM 0.5 mm

Marepuan UIsl CIPABOK:

11
Y nenbHbI 3aps]l 2IEKTPOHA: L76-10 Ka/ke

0,96-10"Kn/ ke
0,5-10"Kn/ke

VY nenbHbI 3apsa IpOTOHA!

VY nenpHbIN 3apsia anb(a-dyacTUIlhL:
®dopMyIa MOTPEIHOCTH YISTBLHOTO 3aps/a;
A9 - 4An An

m '

rae A ry, A ry, — adcomi0THas NorpelHocTs npudopa, ry, Ary —
paanychl TPEKOB.

X0/l PABOTHBI

1. Paccmorpure ¢ororpadpun TpekoB. Tpek I mpunamnexut nporony, tpeku II, III u IV - vactumam,
KOTOpbIE HY)XHO MJEHTU(UIUPOBATh. BEKTOp MHIYKIMHM MAarHUTHOTO IO TMEPHEHIUKYISPEH K
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wiockocTu ¢otorpadun u pasasercs 2,17 Tn. HadanpHble CKOPOCTH BCEX YACTHUI[ OJWHAKOBHI U
NEPHEHANKYJISPHBI K HAlIPABJICHUIO MATHUTHOMY BOJIA.

-

2. Hanoxwure Ha Gororpaduio JUCT MPO3payHOi OyMaru v NepeHecuTe Ha HEro TPEKH.

3. Jlas Kaxaoro Tpeka MpOBEAMTE JIBE XOpJbl U B UX CEpeAMHaX IOCTaBbTe MNEpHeHAUKYyIsipbl. Ha
IIEPECEUECHNH MEPIICHIUKYIISIPOB JIEKAT LEHTPBI KPYTOB.

4. U3mepbTe pannychl KpUBU3HBI TPEKOB YAaCTUL], IEPEHECEHHBIX Ha OyMary, Ha UX HadaJbHbBIX y4acTKax.
OObsicHUTE, TOYEMY TPAEKTOPUM YaCTUIL ABISAIOTCA 1yraMu KpyroB. Kakasi mpuunHa pa3HULBI B KpUBU3HE
TpaeKTopuil pasHbIX siyiep? OObsACHEHNE 3aIUILUTE B TETPA/lb.

5. M3meppTe paanychl KpUBU3HBI B Hayaje U B KOHIIE OJHOTO U3 TpeKoB. OOBSICHUTE MOYEMY KpUBU3HA
TPACKTOPUH KaXKJI0M YaCTHUIIbI H3MEHSETCs OT Hayaja /10 KOHIIa podera 4acTulbl?

6. OOBsICHUTE IPUYMHBI OTIMYMS B TOJIIMHE TPEKOB pasHbIX sjep. [logeMy Tpek KaxI0i YacTHIIBI TOJIIIE
B KOHIIe ipodera, ueM B Havyane? OObsICHEHUE 3alUIINTE B TETPAlb.

g

7. Cpasrure yaenbHble 3apaasl ¢ vactuus! 111 n npoToHa I, 3Has, 4To HaYaIbHBIE CKOPOCTH YaCTUIIB U
MPOTOHA OIMHAKOBBI. OTHOIIEHUE YIEIBHBIX 3apsII0B YACTHI] 0OPATHO K OTHOIIECHUIO PAINYCOB UX
TPAEeKTOPHI, TaK Kak.

q_ v
m B-R

8. Unentudunupyiite wactuity Il mo pe3ynbpraraM ucciieJOBaHms.
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9. Jlpyrue Tpekd NpUHAMISKAT sApaM JeWTepus M TPUTHUA. BbBIICHHTE, KaKOMy HWMEHHO SIpYy
npuHaaexur Tpek Il u IV?

Tabauua pe3y1LTaToOB U3MEPCHHIA:

Tpex No Paguyc, r. MM
1.
2.
A4 _ 05 05

m
g = A IKCn, £ A 2
m m m

10. BoiBoa 10 nipoaesiaHHoOl padore:

[IpoBeast uaeHTUGUKALMIO 3apsSHDKEHHON YacCTHULBI METO/0M CPaBHEHHUS €€ TPeKa C TPEKOM IIPOTOHA, MBI
ONPEEINIIN, YTO TaHHAsl YaCTULIA SBIIACTCS (moy4eHHBbIN pe3yibTar).

Cooeporcanue omuema
OdopMuth OTUET B TeTpaau i 1a00PATOPHO-NIPAKTUYECKUX PAOOT, TIe YKa3aTh:

HOMEp U Ha3BaHUE J1abopaTOPHOU pabOTHI.

O eJab 3aHATHA.

Cdopmynuposats 3amanue Ha JII13.

[IpuBecTn KpaTkue TEOPETUUECKUE CBEICHUS
Kpatko onucatb nopsA0K BEIIOJHEHHS 3a/JaHHS.

g~ wdoT e E

Crenarts BBIBOJI

JladopaTopHuasi padora Ne 15.

Tema: MOIleJ'll/IpOBaHHe PaaA0aKTUBHOI'O pacnaaa.

Henn: [IpoBepuTh 3aKOH PaTMOAKTHBHOTO pPaciiajia ¥ MOCTPOUTH rpaduK pacmaja.
O6opynoBanune: MoHeTku, 6aHKa, TTOJTHOC.

IHocnenoBaTeIbHOCTH BHINOJIHEHHUS PA0OTHI
1. Orcuwnraii HayaneHOE Konmu4yecTBO MoHeT No=128, mepemeniaii ux B GaHKe W BBICHINb HA MOJIHOC.
[TocunTaii 4MCIIO MOHET, UTO «HE PACTIAIMCHY, CJIOKH X B OaHKY, IEpeMeIlIaii, BBICHITb Ha TIOJTHOC
Y CHOBA MIOCUMTAN YUCJIO MOHET YTO «HE pacnanucky». OnsIT nmpoeaute 10 pas.
2. 3anojHu Ta0HIy.

[ToBTOpH Ceputo OPOCKOB ABaXK/IbI, HAUMHAS Beeraa ¢ No=128

3. Tloctpoii rpaduk 3aBucuMocTu N(n), KaKoil COOTBETCTBYET popMyIe:
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N:No; N:No
Pa3HbIM cepusiM MOTYT COOTBETCTBOBATH pa3Hble 1BeTa. [londepute ynoOHbBIN MaciiTad.

KoHTpoJ/ibHbIE BONPOCHI:
1. Kakoif 371eMeHT cUuTarOT HanboJiee PalMOaKTUBHBIM: C TIEPHUOJIOM Ha monypacmane 1 cytok mwiu 1 gaca?

[Touemy?
2. [loueMy 3aKOH paJlOAaKTUBHOIO paclaja eCTb CTATUCTUYECKUM?

3. BriBog:

IIpoBepouHbIe OTBETHI HA KOHTPOJIbHbIE BONPOCHI:
1. Kakoii a71eMeHT cunTaroT HauboJiee palMOaKTUBHBIM: C IEPUOIOM Ha nosypacmaze 1 cytok unu 1 gaca?

[Touemy?
Ilepruon Ha momypacnaze paAMOaKTHUBHOIO JIEMEHTA — 3TO BPEMs, HA IMPOTSHKEHUHM KaKOro paclagacTces
IOJIOBUHA paJnoakTUBHBIX aromoB. Hampumep, ectb 100 pagmoakTHBHBIX aTroMmoB. B anemenra c
nepuoaoM Ha noiypacnaze 1 cyTok 3a cyTku pacnanaercs 50 atomos, u yueneer 50 aromoB. B anemenre ¢
nepuoaoM 1o nonypacnaga 1 yac 50 aromoB pacnagyres 3a 1 yac. DnemMeHTa ¢ IepuoJoM Ha MOJIypaclaze
1 cyToxk.

2. IloyeMy 3aKOH PaJMOAKTUBHOTO PACIa/ia €CTh CTATUCTHUCCKUM?

3aKOH PaJMOAKTUBHOTO pacmaaa ecTh CTaTUCTHYeCKUM. OH BBITIOJMHSCTCS JUIS OOJBIIOrO KOJHMYECTBA
aToMoB. Kpome Toro, nmpeaycMaTpuBaTh, KAKUE CaMble aTOMBI paclaaroTcs, HEBO3MOXHO. MOXKHO TOJIBKO
yKa3aTh, Kakasi 4acTh (MM CKOJILKO MPOIICHTOB) PaJOaKTHBHBIX aTOMOB pacIialaeTcsl.

3. BeBox:
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