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Bsenenne

Lenb gaHHOTO MTOCOOUS — TOMOYB CTY/ICHTaM BBIIIOJIHUTH JIAOOPATOPHBIE pabOTHI, IPETyCMOTPEH-
HBIE ITPOTPAMMOH 110 (pr3MKe, HAYUNUTh MPABUIBHO ONPEEISATH MOTPEIIHOCTH U TPOU3BOIUTH HEO0XO-
JTMMYIO YUCIIOBYIO 00pabOTKy pe3ysbTaToB J1a00OPaTOPHOTO SIKCIEPUMEHTA.
Bech npouiecc BbIOMHEHUS 1a00paTOPHBIX PAdOT BKITIOYACT B CE0sl TCOPETUUECKYIO IIOATOTOBKY, O3HA-
KOMJICHHE ¢ IPUOOpaMu B COOPKY CXeM, IPOBEACHUE OIbITAa M U3MEPEHUH, YHCIIOBYIO 00paboTKY pe-
3yJbTATOB JIAOOPATOPHOTO IKCIIEPUMEHTA U C/Iady 3a4eTa 10 BHIITOJHEHHOH padore.
Teopemuyeckas no02omoska
Teoperndeckas moAroToBKa HEOOXOAMUMA IS TPOBENCHUS (PU3MUECKOTO IKCIIEPUMEHTA, JIOJDKHA ITPO-
BOJIUTHCSI CTYJICHTOM B MOPSIKE CaMOCTOSITEIbHOIN BHEAy IMTOPHON paboThl. Ee cnenxyer HaunHaTh
BHHMAaTEJIbHBIM Pa300pOM PYKOBOJCTBA K JJaHHOU JlabopaTopHOH padote, a 11t 6onee riryooKoro usy-
YEeHHUS PACCMATPUBAEMOTO SIBIICHUS pEKOMEHAYETCS 00paTUThCS K IUTEpaType, yka3aHHOW B PYKOBO/I-
CTBE.
Oco060e BHIMaHUE B X0/ TEOPETUYECKON TOJATOTOBKH JOJDKHO OBITh 00paleHo Ha TOHUMaHue (hU3u-
YECKOW CYIIHOCTH ITPOIIecca.
Jist cCaMOKOHTPOJISE B KaX 101 paboTe mpuBeeHbI KOHTPOJIbHBIE BOIIPOCHI, HA KOTOPBIE CTYCHT 00s13aH
JIaTh YETKHE, IPABUIbHBIC OTBETHI.
Teoperuueckasi IOArOTOBKA 3aBEPIIACTCS PEABAPUTEILHBIM COCTABICHUEM OTUETA CO CIEAYIOLTIM
HOPSIKOM 3aIHCEH:
1. Ha3Banue paOoTBhl.
2. Lenp paboThl.
3. ObopynoBanue.
4. Xon paboTsl (BKIIOYAET PUCYHKH, CXEMBI, TaOJIUIBI, OCHOBHBIE ()OPMYJIBI IJIsI OTIPEICIICHUS BEU-
YHH, a TaK )K€ pacyeTHbIe (OPMYJIBI TSl ONPEACTICHHS MOTPEITHOCTEH U3MEPSIEMbIX BEJIMYHH).
5. PacueTsl — okOHYATENbHAS 3aMKHCh PE3yIbTaTOB PAOOTEHI.
6. BeiBog.



[IpaBuiia mo 6e30MacHBIM YCIOBUSIM TPyJa
1. ByabTe BHUMaTENbHBI, AUCHUUIUIMHUPOBAHHBI, OCTOPOKHBI. TOUYHO BBINOJIHANTE yKa3aHUS yUUTENS.
2. He ocraBnsiite pabouee MecTo 0e3 pa3peiieHus YIUTes.
3. Pacnonaraiite mpubopsl, MaTepuasl, 000pyAoBaHHE Ha paboyeM MECTe B MOPSAKE, YKa3aHHOM Y4H-
TEJEM.
4. He nepxwute Ha paboueM MecTe MpeIMeThl, He TPeOYIOIHecs 7S BHIIOTHEHUS 3aJaHuUs.
5. Ilepen TeM Kak MPUCTYNHUTH K BBHITOJHEHUIO paOOTHI, THIATEILHO U3yYUTE €€ OMUCAHUE, YICHUTE X0
€€ BBIIIOJIHEHUS.
6. IIpn McnoOab30BaHUM BECOB B3BEIIMBAEMOE TEJO KIIAAYT Ha JIEBYHO YalIKy BECOB, & pa3HOBECHI Ha
IIPaBYIo.
7. B3BemnBaemMoe T€JI0 U pa3HOBECHI HY>)KHO OIYCKATh HA YAIIKA BECOB OCTOPOKHO, HE POHSIS UX.
8. IIpu oxoHUaHMH PabOTHI C BECAMHU PAa3HOBECHI U THPH MOMEMIAIOT B (PyTisip, @ HE Ha CTOJ.
9. IIpu pabote ¢ TMHAMOMETPOM HEJIb3s HArpyKaTh €ro Tak, 4YTOObI JJIMHA IPY>KUHBI IIPEBbIIIaa Orpa-
HUYMTENb HA LIKaJE.
10. I1pu BBITIONIHEHUH Ta0OPATOPHBIX PAOOT, B KOTOPHIX MPUMEHSIOTCS HUTKH, IOMHUTE, YTO UX HENb3s
OOpBIBaTh MAJIBLIAMH, HAJIO UCIIOIB30BATH HOKHHUIIBI.
11. IIpu onmyckanuu rpysa B KUIAKOCTh, HEJIb351 PE3KO OTIIYCKAaTh €rO.
12. Ilpu ucnonb30BaHUU phluara-JIMHEHKN He 3a0bIBaliTe NMPUAEPKUBATH CBOOOIHBIN OT rpy30B KOHEI]
PYKOH.
13. IlponsBoauTte cOOpPKY 3IEKTPUUECKUX LIETIEH, U3BMEHEHUS B HUX, MOHTaX B HUX TOJIbKO IPU OTKJIO
YEHHOM MCTOYHUKE MUTAHUS.
14. He BxitoyaiiTe ICTOYHUK MUTAHUS 0€3 pa3pelIeHUs] yUUTES.
15. [IpoBepsiiTe HaNM4KME HANPSHKEHUS HA MCTOYHUKAX MUTAHUS WU APYTHX YACTAX AJIEKTPOYCTAHOBKU
C MOMOIIBIO TPHOOpa TSt U3MEPEHUS HANIPSHKSHUS
16. Cnequte, 4TOOBI U30JISIMS TPOBOAOB ObLJIa UCIPAaBHA, a HA KOHIAX MPOBOJIOB ObUIM HAKOHEYHUKHU.
[Tpu cOopKe >IMeKTpUYECKOH IeTH MPOBOIa pacmoiaraii |Te akkypaTHO, @ HAKOHEYHHUKH TUIOTHO COEH-
HANUTE C KIIEMMaMH.
17. BeimonHsiiTe u3MepeHus: U HaOMIOICHUSI, COOTI0asi OCTOPOKHOCTh, YTOOBI CITy4ailHO HE MPUKOC-
HYTBCS K OTOJIEHHBIM IIPOBOJIaM (TOKOBEAYIIUM YaCTsIM, HAXOAAIMMCS TI0J] HAlIPSDKEHUEM ).
18. Ilo oxoHuaHMM PabOTHI OTKJIIOYUTE WCTOYHUK MHUTAHUS, [OCIIE Yero pa3del |puTe 3JIEKTPUUYECKYIO
uenb. OOHApYKMB HEUCIPABHOCTh B AJIEKTPUUYECKUX yCTal HOBKaX, HAXOJAIIMXCS O] HaNpsKEHUEM,
HEME]IJICHHO OTKJIFOUUTE UCTOYHHUK TO[ |Ka U COOOIIUTE 00 ATOM YUHUTEIIO.

Kpurepun oneHok 1a00paTopHbIX pador
Ounenka «5» (OTJIMYHO) CTaBUTCS, €CJIN CTYJEHT BBIIIOJIIHAET padOTy B IOJHOM 00BbEME C COOJI0IEHU-
€M HeoO0XO0AMMOI! MocIe10BaTeIbHOCTH TPOBEACHUS ONBITOB U U3MEPEHUI; CAMOCTOATENIBHO U PALIUO-
HaJIbHO MOHTHPYET HEOOXO0A1MOe 000pyI0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSIX U peKUMax, odec-
MEYMBAIOLIMX MOTy4Y€HHUE MTPABUIILHBIX PE3YIbTATOB U BBIBOJIOB; COOIIOAET TPeOOBaHU MpaBuIl O6e3-
OIIACHOTO TPY/la; B OTUETE NMPABUIBHO U aKKYPATHO BBINIOJIHSET BCE 3aIIMCH, TAOJINIIbI, PUCYHKH, YepTe-
KU, TpapvKu, BBIYUCICHUS; TPABIIBLHO BBITIOIHSAET aHATU3 MOTPEIIHOCTEH.
Ouenka «4» (XOpoI1110) CTaBUTCS, €CJIA BBHITTOJTHEHBI TPEOOBAHMS K OIIEHKE 5, HO OBLIO TOMYIIEHO JABa-
TpH HezoueTa, He OoJiee 01HOM HerpyOoii olMOKY M OHOTO HEJA0YEeTa.
Ouenka «3» (Y10BJ1e€TBOPUTEIbHO) CTABUTCS, €CITM pad0Ta BHINMOJIHEHA HE TIOJHOCTHIO, HO 00BEM BHI-
ITOJIHEHHOW YaCTHU TaKOB, YTO ITO3BOJISET MOJYYUTh IIPABUIIBHBIE PE3YJILTATHI U BBIBOJBI; €CIIM B XOJE
MIPOBEJICHUS OIbITa U U3MEPEHUM ObLITN JOMYLIEHBI OIINOKH.
Ouenka «2» (Hey10BJI€TBOPUTEIbHO) CTABUTCS, €CJIM pabOTa BHINIOJIHEHA HE MOJHOCTHIO U 00bEM
BBINOJIHEHHON YacTH paboThl HE MO3BOJISIET ClIENaTh MPABUIIBHBIX BHIBOJIOB; €CIIH OMBITHI, U3MEPEHHUS,
BBIUHCIICHU ], HAOII0I€HUS TPOU3BOIUINCH HEMTPABUIIBHO.
Ouenka «1» cTaBUTCS, €CITU CTYIEHT COBCEM HE BBITIOJIHMI padoTy.



Bo Bcex cinydasix oLleHKa CHUXKAETCs, €CIU CTYACHT He co0Iro1ain TpeOoBaHUi MpaBuil 6€30MacHOTOo
TpyZa.

JlaGopaTopHble pabOThI BBIMOIHAIOTCS 110 TUCbMEHHBIM HHCTPYKIUSAM, KOTOPBIE IPUBOJATCS B AaH-
HOM rtocoouu. Kakaast ”HCTpYKIHS COAEPIKUT KPaTKUEe TEOPETUUECKUE CBEICHHS, OTHOCSIIHECS K JaH-
HOU paboTe, mepedeHb He0OX0IMMOTo 000PYI0BAHUS, TOPSAIOK BHIMOIHEHHS pab0Thl, KOHTPOJIbHBIE
BOIIPOCHI U JINTEPATYPY.

BHumarenbHOE H3ydeHNE METOANYECKUX YKa3aHU IIOMOXKET BBIIOJIHUTH PaboTYy.

JlaGopaTopHbIii TPaKTUKYM SBJISIETCS XOpolel (hopMoi MOBTOPEHUS, yriayOaeHus: 1 0000IIeHHS OC-
HOBHBIX BOIIPOCOB IPOMACHHOIO Kypca.

CucreMa enmHuL]

BenuumMHa —TO UTO MOXHO BEIPa3UTh KOJIMUECTBEHHO. CpaBHEeHMEe 3HadYeHUM K-JI BEJIMYUMHEH
30BYT MBMEpPeHMeM. 3HaueHMe , C KOMM CPaBHMBAKT BCE IPyIMe 3HAYUEeHUS 3TOM Xe
BEJIMUMHEI- eOMHMIA usMepeHus: (EN) (MeTp-enmHMLa OJIMHE) .

HenmocpencTBeHHO CpaBHMBAA C eOMHMIEN (IPUJIIOXMB MeTp) NpoeoauMm llpsiMoe msMepeHme. HO
IJIoalbk KPyT'a HEeyOOOHO NOOCYUMTHEIBATE UYMCJIOM KBaIpaTMKOB. HaxoxIeHMe duMCIIOBOTO
3HadeHusa no popmyse (M3MepMB OMaMeTp) -KOCBEHHOE M3BMepeHHne.

B pas3HBEIX CTpaHax C MX eIMHMIaMM OJIMHB M MacChl [OJIydMM CBOM 3HadeHMs F- Hazo
CTaBMTb K-—TB, CBOM B KaxXIOoy CTpaHe B F=kl*ma. IllpunoeM K OOHOM CHUCTEeMe €IOMHMII.

Ho npom3BOJIbHO BEIOPAB M M IOJIMHY, MEI HEe CMOXEM MNPOM3BOJIBHO BHOPaTh F, Benb OHU
CBS3aHH 2 3akoHOM HpoTOHa. BrbOUpaeM Maccy ¥ IJIMHY [IPOM3BOJILHO (OCHOBHEIE EII), a
ocTaJibHEEe OyIeM BHBOIUTL M3 QopMys, obpamas K—TE B 1.

2% 3akoH HepooToHa cTaHeT F=ma= lxr*1Mm/c”2=1kr*M/c”2 npumeMm pe3yJabTaT 3a EeIVNHUILLY
CUJIBL M Ha30BEeM HbLIOTOHOM (H), a BepaxeHue KI*M/c”2 PasMepHOCTBI HLIOTOHA.

s eguuuiel paboTe nojyumMm A=Fs=1H*1Mm=1H*M=1kr*M"2/c"2= 1] (IX0yJb)

**BripeneM enuMHMIY MomHocTuM A=N/t N=A/t=1010x/lc=(lxr*mM*2/c"2)/lc=1lxr*M"2/c*3=1BT.
[IoslydyaeM COBOKYINHOCTb B3aMMOCBAB3aHHEIX eOuHUIl- CHUCTeMy enmMHMI.

B xoHue 18 Bexa BO OpaHUMM MeTpMUECKYyK0D CHUCTEMy Mep (eOMHMULE U3MEPEHUA-MeTp, IJ4a
MacCCB—- KMUJIOTpaMM, CeKyHIa) BBeJ JlaByasbe (OOMH M3 OCHOBATEJIE COBPEMEHHOW XMMUMU,
TPyn « MeTon XMMMUYECKOM HOMEHKJIATYPH” - I[IOJIOXKMJI HadaJIO CUCTEeMaTM3auuM XMM DBJIEMEHTOB,
4yTOo 3apepumiicsa Oojiee ueMm depes 100 JjleT nepmomMueckol cuUCTeMOM MeHIeJieeBa, OTKPHLI
3aKOH COXpaHeHMs Macch) . OH BCTynmy B I'JIaBHEM OTKyn. (COOp HAJOTOB OTHAaBaJICA
TOCYyIapCTBOM 3a OINpeneJjIeHHY IJIaTy Ha OTKyIl YacTHHM JmlaM. CoOpaHHBIE HaJjoTru U
cBOpHl C HaceJleHMS B 2—3 pasza I[IpeBHUWANIM CPelCcTBa, BHOCKMBE B KazHy.) «PecnyOimka He
HyXIOaeTCsd B y4EHBIX» 3afdBWJl NpencernaTesib TpuOyHaJla B OTBET Ha NETULMIO YUEHHX.
Kcrarm, xasHeH M oTel AMIepa.

B Poccum Tenepb yxe MexnyHapoznHas CU(CucreMa MHTepHalMOHAaNbHAag)CTajlla €IOMHCTBEHHOM
c 1 auBapsa 1978r.

B HeM 7 OCHOBHBIX €IMHMI: HAJIMHA-METP-OIHa HOEeCATUMMMJIJIMOHHAS IOJA I[IapMXCKOTO
MepuIMaHa OT 3KBaTOopa MO0 noJjwoca= 2*nmu* 6 356 779/4/10 000 000= 0,9985Mm,

Macca-kI', BpeMsi—CekK, TeMn-pa-xenbBKH (K), Tok-ammnep, cmila cBeTa-KaHIeJsa (CeBeda-
KI) , KOIMYECTBO B-Ba-MOJIb
2 @OONOJIHUTEJIbHEIX— IJOCKMM yTOJ-palMaH (pal), TeJecCHH yTojl- CcTepanraH (cp)

**Hamtu p auetwuieHa (C2H2) [1,15]
**3uasg p 02, HauTu P MeTaHa (CH4) [ pm= 0,5p02]
** o Boszmyxa=1,29 kr/m3, Meozgyxa= 0,00129«xr/n*22, 451=0, 0281 /MOJB

Diemenntbl meopuu nozpeutHocnen

[Tnoxas moaroToBKa (HEAaKKypaTHOCTh 3KCIIEPUMEHTATOPa) UIIH MPUPOJIa caMoro 00beKTa
MPUBOJUT K CJIy4alHBIM MOTPEIIHOCTSIM (MX HE UCKIII0UYNTH). HecoBepiiencTBo nmpubopa (cOut
HOJIb, HEOTKAJIMOPOBaH, HEUECTHBIH MPO/JaBell) BeIeT K CHCTEeMATHYECKOM TOrPEIIHOCTH (MOXKHO
WCKITFOYHTh, UCCIIE0BAB TIPUOODP).
JUist MCKITIOUeHHS CITy4aifHBIX OIIMOOK U > TOYHOCTH MPOBOAT HECKOJIBKO U3MEpEHUH (MUH 3) U
HaxomAaT cpeanee apudmerndeckoe (X1+X2+X3)/3=Xcp.
TouyHOCTH MIPAMOro U3MepeHHUs1 He MOKeT NMPeBbIATH LeHbI AeJ1eHus npudopa.
Pa3HOCTh MEX/ly MCTHHHBIM 1 U3MEPEHHBIM 3HAUEHUSIMU MCKOMOW BEJIMUMHBI Ha3-Csl
A6conoTHOI nmorpemHocTbI0 AX=IXuct-X|. [TockoapKy HCTUHHOE 3HaYEHHE HE U3BECTHO, 32
Hero npuHumMaeM Xcp=Xwucr.

Haxoaum AGc morpemnocTy Kax10ro H3MepeHus:




AX1=X1-Xcp, AX2=X2-Xcp, AX3=X3-Xcp HaxoIiT cpeaHee apuHhMeTHIECKOEe MOTYIICH ITHX
norpentHocTet (JAX1[+|AX2[+|AX3|)/3=AXcp 1 NPUHUMAIOT €ro 3a abC MOrPEeIIHOCTh
U3MEpEHUS.
Pe3ynbTaT n3mepenust MoxkHo 3anucath X=Xcp = AXcp, 3HAUUT UCTUHHOE 3HAYCHHE JISKHUT B
UHTEpBaJle (oBepUTeIbHbIN HHTEPBaAN) Xcp-AXcp<X<Xcp+AXcp
+ AXcp-
HaxonuM oTHOCHTEIbHYIO TOrpeHocTh 0 =(AXcp/Xcp)*100%
Otuer no cxeme
1) nmara, nenb(HauMEHOBaHUE) M HOMEP paboTHI, rpymIa, hamMHuIusI
2) mepeueHb 000pyI0BaHHS
3) cxema WM 3apuCcOBKa YCTaHOBKH
4) 3amuch IeHbI AETICHUS Kbl U3MEPUTEIBHOTO Mprudopa
5) Tabnuma pe3yabTaTOB U3MEPEHUN U BBIYUCIICHUH
6) pacuetHas popmyina, 00paboTKa pe3yJbTaTOB U ONPE/IEICHUE TTOTPEITHOCTEH
7) BbIBOJ, OTBETHI HA TOCTABJICHHBIE BOIIPOCHI

JlabopaTopHnasi padora Nel

OITPEAEJIEHUE IIJNIOTHOCTU BEHIECTB
Tema: «OnpeneneHne MIOTHOCTH BEIECTB)»
Lenv pabomer:
YuebHas- ONPENEIUTh INIOTHOCTH HEU3BECTHOTO 00pasla;
npogheccuonanvras- Hayantbes paboTe ¢ N3MEpUTEIbHBIMU TPHOOPAMU M TEXHUKE HaX0XKJICHUS
IIOIPELIHOCTEM.
Cmyoenm oondicen
3HAMb. IOHATHSL: OTHOCUTENIbHAS U a0COIIOTHAS MOTPEIIHOCTD
YMemb.: U3MEPATH JUIMHY HUTH C TIOMOIIBIO JINHEWKH, IEPHUO]] KOJIeOaHUil HUTSHOTO MasTHHKA,
H0JIb30BaThCs CEKYHIOMEPOM;

Teopus. [110THOCTH OTHOPOAHOTO BELIECTBA P - PU3NUECKAs .BEIMUMHA, paBHAsl OTHOLLIEHUIO Mac-
CBI 3TOT'0 BELIECTBA M K €ro 00beMy V: p=m/V
[1n0THOCTH BelecTBa MOYXKHO ONPEAEIUTH IKCIIEPUMEHTAIBHO.

OobopynoBanue.

1. Uccnenyemble Opycku (METAJUIMYECKUM, AePEBSIHHBII, IIaCTMACCOBBIE) .

2. Becsl ¢ pazHOBECOM.

3. lllTaHreHINPKYJIb.

4. Mukpometp

H3mepurtenbHbie NpUOOPHI

1) llImaneenyupkyns UIMeET JUHENKY co mKajaoi A, HoHuyc co mkanoit C. M3mepsemsblil npeamer
MOMENIAIOT MEXKY HOKKAaMH IITaHTeHIUPKYIs B-D Tak, yToObI peaMeT ObLI clierka 3axar, 1 3a-
KpeIUIII0OT HOHRYC BUHTOM E. [1o mikane TMHENKH OTCUUTHIBAIOT LEJI0€ YHCIIO MUJUIMMETPOB 110
HYJIsl HOHMYCa (IIepBOTO JIeJIeHus ). 3aTeM TIIATEIbHO ONPEEIISIOT, KaKoe JeJeHHe Kbl HOHuYca
TOYHO COBIIAJ]a€T C HEKOTOPBIM JEJIEHUEM IIKAJIbl TUHEHKU. DTO JieJIeHne IIKaJIbl HOUyca COOTBET-
CTBYET AECSTHIM J0JISIM MUJIUMETPA.

MMOKA3aHUs ITaHTeJIbLIUPKYISA- 23,3MM



2) Mukpomemp cocTouT u3 ynopa E, MUKpoMeTpruyecKoro BUHTa A, HEMOABUKHOU BTYJIKU D ¢ ro-
PU30HTAIILHOM IIKAJIOW B MWJIJIMMETPaX U FOJIOBKM BUHTA C BEPTUKAJIbHOM wIKanou. [Ipu uzmepe-
HUW MUKPOMETPOM MPEIMET NOMEIIAIOT MEXAY YIOPOM U BUHTOM. Bpaiiiast BUHT 3a roJIOBKY, J0-
BOJSIT €0 JI0 COIIPUKOCHOBEHHUS C IPEIMETOM. 3aT€M IO LIKaje TOPU30HTAIBHOM MIKaJe OTCYUTHI-
BAIOT LI€JIbI€ MUJUIUMETPBI ¥ MOJIOBUHKH MMOCIEAHET0 MUJNIMMETPA HAJl TOPU30HTAIBHON IIKAJIOH, a
10 BEPTUKAJIbHOMN IIKaJIe TOJIOBKY BUHTA - AECATHIE U COTHIE 10U MUIUIUMETpa. [lokazanusa Muk-
pomerpa Ha pucyHke —3+0,5+0,12= 3,62mm

TATIREITY
S

10

|

IHopsinoxk padoThI.

1. lITaHreHIUPKYJIEM U MEKPOMETPOM H3MEPUTh JTMHEUHBIC pa3Mephl OJJHOTO 13 OPYCKOB U BbI-
YUCIUTH ero o0veM V: V=abc, 20e a,b,c - COOTBETCTBEHHO JJIMHA, ITUPHUHA, BHICOTAa OpyCKa.

2. C nomoluIbIo BECOB OMPEEIUTh MacCy OpYyCKa U BBIUMCIHUTD IJIOTHOCTH BEIIECTBa OpycKa.
3. OmnbIT HOBTOPUTH C APYTUM HCCIEAYEMBIM OPYCKOM.
5. PaccuuTarh INIOTHOCTH BEUIECTBA.
6. OnpenenuTb OTHOCUTEIIBHYIO MOTPEITHOCTh METOIOM OIIEHKH PE3YIhbTaTOB H3MEPEHUH.
7. Pe3ynbTaThl MU3BMEpPEHUE 3aITUCATh B TAOJIHUILY.
Ne a b c v m|p pcp Ap Apcp [pu-
omnbiTa | nuua | [lu- Beico- 0% | Meuva-
puHa Ta HHE
cM CM | cM cm3 r | r/em3 | r/em3 | r/em3 | T/em3
1
2
3
[IpuBenuTe pe3yabTaT U3MEPEHHS TUIOTHOCTH 00pasiia.
p= pcptApcp=
0%=

[TpuBeauTe pacyeTsl IPOMEKYTOUHBIX 3HAYEHUIN U OKOHYATEIbHBIX PE3YIbTATOB BCEX BEIHUMH,
BCTPEYAIONTUXCS B TAOJIHIIE

KoHnTpoJibHbIE BONIPOCHI

1. Hasosure nccaeryeMoe BEMIECTBO.

2. Yro Ha3bIBaeTcA MIOTHOCTHIO BenlecTBa? [lonmyunre ennHnny n3mepenus mwiotHocty B CU n
JTalTe OIPENIECIICHHUE.

3. Uro Takoe abCOMIOTHAS M OTHOCUTEIbHAS MMOTPEIIHOCTH U3MEPEHUs?

4. Ha3oBuTe BO3MOKHBIE IPUYMHBI TOTPELUTHOCTH U3MEPEHUH B 3TOM padoTe.

5. Kakue n3mepenus B 1aHHOM paboTe OTHOCSTCS K MPSAMBIM, KaKUE K KOCBEHHBIM?

6. Uto TspKeree: BEPO PTYTH BMECTHMOCTHIO 10 aM° Hin KyOmdaeckuii MeTp mpobku? Bo cKombko
pa3z?



JlabopaTopHasi paGora Ne2
Tema: «OnbiTHas ipoBepka 3akoHa boits-MapuoTTta»
Heanb padoThl: ONBITHBIM MyTEM YCTAHOBUTH 3aBUCHMOCTh MEXKIYy 00BEMOM U IaBJICHHEM rasa MpH
HOCTOSIHHOU TeMIeparype
OobopynoBanue 6apometp, Tpyoka Menbe
Kparkas Teopusi

OcHOBHO# YacThIo MprOOpa NOJYYUBIIETO Ha3BaHUE TPYOKH Menbae sBIsSETCS YKpEIJIeHHAs Ha Jie-
PEBSHHOM TUIAaHKE ¢ MUJUTMMETPOBOM KON KamwuIsipHas TpyOka cedeHneMm IMm2. OIUH €€ KOHEI]
3amasiH, Jpyroi OTKpeIT. B cpenneit yactu TpyOKH MOMENIAeTcsl CTOIOUK PTYTH JUTMHOM 0Koio 200 Mm.

B Hauaie skcniepuMenTa TpyOKa KiaJeTcs B TOPU30HTAIBHOM MOJIOKEHUHU Ha CTOJ (BO3ayXa B TPyO-
Ke, HaXOJIUTCA 101 aTMOC(epHbIM AaBieHreM. [1o mkane MOXHO OonpeaenuTh IIuHy (00beM) CTonOnKa
Bozayxa. [Ipu noaBemmBanuu TpyOKH OTBEPCTHEM BBEPX JIaBJIEHHE Ha CTOJOMK BO3/1yXa YBEIHMUMBACT-
Csl 32 CYET BECOBOTO JIABJICHHUS CTOJIOMKA PTYTH M JUIMHA CTOJIOMKA BO3yXa HECKOJIBKO YMEHBIIAETCSI.

Ecnu TpyOKy moJiBecuTh OTBEPCTUEM BHU3, IPOUCXOAUT 00paTHOE SBJICHUE, U JJIMHA CTOJIOUKA BO3-
JyXa yBEIUYMBACTCS, TAK KaK BHEIIHEE JaBJICHUE YMEHBIIACTCS 34 CUET HANPABIEHHOIO BHU3 BECOBOTO
JABJICHUS CTOJIOMKA PTYTH.

Tax xak romiaap ceyeHus TPyOKH IO BCEHl ee JAJMHE MOCTOSIHHA, MOKHO 3HAYeHHe JJIMHBI CTOJI-
OMKa BO31yXa IPUHATH 32 YMCJICHHOE 3HAYECHHE COOTBETCTBYIOLIEro 00beMa U B 3TOM CIIy4ae MOX-
HO YTBEpXKJaTh, YTO MPOU3BEIECHUE 00bEeMa OINpENeIeHHOW MAacChl ra3a, 3aKJII04YeHHOro B TPyOKy, Ha
JABJICHUE IIPU HEU3MEHHOW TeMIIEpaType €CTh BEJIMUMHA IIOCTOSIHHASL, 4 3TO €CTh 3aKOH bous:

pV = const.
IHopsiaok BbINOJIHEHUS PA0OTHI:
1. TpyOxka nexxut ropuzoHTanbHO. M3mMepsiem 00BEM cTOOMKA BO3TyXa OT 3aMasHHOTO KOHIA 0 pTyTH. OH
YHCIICHHO PAaBEH BBICOTE CTOJIOMKA BO3/IyXa, T. €. CEYeHHE POBHO | MM . DTOT CTOJIOHMK BO3/TyXa HAXOAUTCS IO
aTMoC(epHBIM JIaBJICHHEM, KOTOPOE OIpeielisieM 10 6apoMeTpy.
2. TpyOKy mepKuM BepTHKAIBLHO, OTKPHITHIM KOHIIOM BBepX. M3MepsieM 06vém. cronbduka Bo3ayxa. OH cran
MEHBIIIE, T. K. JaBJIEHUE YBEIMYMWIOCH Ha BEICOTY cToNOMKa pTyTH. Teneps ono P = P,; + h, rue P,; - atmocdep-
HOE JIaBJIeHHE, h - BEICOTa CTOJIOUKA PTYTH.
3. TpyOky IepXuM BEPTUKAILHO, 3aKPBITHIM KOHIIOM BHU3. OOBEM BO3/IyXa cTajl OO0JIbIIE, T. K. IJAaBJICHUE HA
CTOJIOWK BO3yXa YMEHBIIWIOCKH. P =P, - h.
4. Pe3ynbTaThl H3MEpPEHUI 3aNKChIBa€M B TaOIHUILY.

Ne | Py, h P \" PV (PVcp) | A(PV) | A(PV)ep | A% | Ipumen.
MMPTCT | MMPTCT | MMPTCT | MM3

1 P=P,,

2 P=P,+h

3 P=P,-h

5.CaenaTh BBIBOIEI.

6. IIpuBectu pacueTsl

7. OTBETUTh Ha BOMPOCHI:

1) Jatp ¢opmynupoBky 3akoHa boilns-MapuorTa u ee MaTeMaTHYECKYIO 3aMKCh.
2) KAKOI1 mporiecc Ha3bIBaeTCA M30TEPMUUECKUM?

3) Onpenenut maccy 201 kucnopona mpu 273 °C u gasnenun 30atm

JlabopaTopHasi padora Ne3
OrnpeneneHne CONPOTUBIICHHS IPU TOMOIIM aMIIEPMETPa U BOJIbTMETPA
(mpoBepka 3akoHa Oma U1 yyacTKa LeIH)
Tema: «apoBepka 3akoHa Oma JIJ1s1 ygacTKa e
Ilenv pabomor:



yueOHas- ONPENIeTUTh COIPOTUBIICHUE YUaCTKa IEIH;
npogeccuonanvbHas- yMeTb ONPEeNsITh CONPOTUBIEHUE pe3UCcTOpa 0€3 OMMeTpa.

Cmyoenm oondicen

3Hamy. IOHATHUA: COIIPOTHUBIICHUC, HAIIPSAXKCHUE, TOK;
ymemb. KOCBCHHO UBMCPATH COIIPOTUBIICHUC YUACTKA LCTIH;
Oﬁopydoeanue: HCTOYHUK IIMTAaHUA, KIIOY, Mara3dmuH COHpOTPIBJ'ICHPIfI, IIpoBoaa, aMIIEPMETP, BOJIb-

TMETP, IIPOBOJIOYHBIN PE3UCTOP.

Kparkas teopusi B cooTBercTBHU ¢ 3akoHOM Oma juist yuactka nenu [=U/R, oTkyzaa gerko Mox-
HO HaliTU COIIPOTUBIIEHUE, U3MEPUB TOK U HampsbkeHue Ha Hem R=U/I/

BobinosiHeHue pa6oTsl

O o

A 4

H{ ]

1.CocTaBuTh 1IENb U3 MOCIEAOBATEIBHO COCTUHEHHOTO UCTOYHH-
Ka (6arapeu 3JIEMEHTOB), aMIIEPMETPa, KIII04Ya U Mara3uHa Conpo-
TUBJICHUI U TPOBOJIOYHOT'O PE3UCTOPA.

2.BKIIIOYMB KJIH0Y, OTMEYAIOT MTOKa3aHUsl aMIIepPMETpa U MOJKIIO-
YEHHOT'0 TapaJuIeIbHO PE3UCTOPY BOJIBTMETPA.

3.IloBTOpsieM OMBIT , U3BMEHSISI COPOTUBIICHUE Mara3uHa.

4 Beruncnuth 3HaueHue comnpotuBieHus (R=U/I) mis kaxmoro

OTIBITA, CPEIHEE 3HAUCHHUE U MOTpeIHoCcTh n3mepennii. ARcp=IRuom- Rep I/ Rep

L. Pe3ynbTaThl 3amucath B TAOIHUILY
N I \Y% R Rep ARcp % RuomunansHOE
OIBITA

3anucarthb pe3yiibTar, CACIAaTh BBIBOU.

R=Rcp = ARcp

%=

OcHOBHBIE IPAaBWJIa TEXHUKH 0€30MaCHOCTH:
1. AxkypaTHO oOpamiaiitech ¢ mpubopaMu pu cOOpKe CXEMBbI
2. He nonaBaiiTe nuTaHue Ha cxeMy 0e3 pa3peleHHs pernoiaBaTes.

KOHTpOJ’lLI—[I)Ie BOITPOCHI

1 Kak u3MeHuTCS HAIIpsSPKCHUC Ha HArpy3kKe, €CJIn MEIHBIN IpoBOA B PE3UCTOPEC HAI'PY3KHU 3aMe-

HUTH HA HUKEITWHOBBIM.

2 3aBUCHT JI CONIPOTUBIIEHUE PE3UCTOPA OT TEMIIEPATYPHI?

JlaGopaTopnasi padora Ned
Onpenenenne I(C

Y BHYTPEHHETO CONPOTUBJIEHUSI UCTOUHUKA SHEPTUU
Tema: «Onpenenenue 3/IC 1 BHyTPEHHETO CONPOTUBIIEHUS HCTOUHUKA DHEPTHH»

ILlenv pabomot:

yuebHas- HayuuTbes ompeaensats J/]C ucTouHuka U COnpoTUBICHUE HCTOUYHUKA;
npogeccuonanvuas- ymerb otmyath JJ(C OT naseHus: HanpsKEHUs.

Cmyoenm oondicen

3Hamu: TIOHATHUA: HaNIpsDKEHWe, majaeHue Hanpsokenus, DJIC;
yMemb.: KOCBEHHO U3MEPATh COPOTUBIICHUE YYaCTKa 1EMH;
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2)Jlamira HaKaTMBaHUS

Oobopyooeanue: VCTOUHUK MHUTAHUS, KJIIOY, Mara3uH CONMPOTUBIICHUM, TPOBOJIA, AMIIEPMETP, BOJIb-
TMETP, MEPEMEHHBIN MPOBOJIOYHBIN PE3UCTOP (MOTCHIIUOMETP).

Kparkas Tteopuss OJIC uctounuka pacnpenensercs B BUAE NaJCHUS HaNpsIKEHUS Ha BHEIIHEH
Harpy3ke ¥ Ha BHyTpeHHeEM conpoTuBiieHnH uctounuka: JJJC=IRu+Ir.

Boinosinenue padoTsl

1.M3meputey DAC ucrouyHuka D1 SHEPTUM, 3aMKHYB €ro Ha

BOJIETMETP
2.CocTaBuTh 1LI€Nb U3 MOCIEAOBATEIIBHO COEAMHEHHOTO HC-
ToyHMKa (Oarapeu 3J1eMeHTOB), pesuctopa R1 ¢ moreHmmo-

—/

y

=

METPOM U aMIIepMeTpa.
3.13mepuTh cuiy TOKa B LENH IH U MajieHue HaNpsHKeHUs Ha
BbIBOaX uctouHnka UH Te Ha (R1+ moTeHmomerp).

4.BbIYMCIIUTh BHYTPEHHEE CONPOTUBJICHHE (1) OaTapen 3J1IeMEHTOB
r=(9C-Un) /In
5.3anoyHUTh TAOIUIly 3HAYCHHSIMU

No | DJIC Un In r cp Ar Arcp A%
Odopmrenue pe3ynbraTa padoThI
r=rcpArcp= ; 0%=
KoHTposbHbIE BOITPOCHI
1. Kak HaliTu nageHue HanpspKeHUsl HAa BHYTPEHHEW U BHEIIHEW 4acTsaX Lenu?
2. UTo moka3bpIBacT BOJBTMETP, MPUCOSAMHEHHBIN K 3akuMaM uctounuka J/(C, mpu 3aMKHY-
TOW U pa30MKHYTOM BHEIIHEH 1IEeTH?

E

3. MaremMmaTtudeckast 3aIlich KOTOpOro (i)I/IBI/I‘—ICCKOl“O 3aKOHa UMECT BU/ . " R+4r

4. Uto mpou30MIET, €CIIM BOJBTMETP BKIIOUMUTH B IIEMb MOCIEA0BATEIBHO?

JlabopaTopHas padora NeS

N3mepenue 1arHbI CBETOBOW BOJIHBI C TOMOIIBIO AUPPAKIIMOHHON pEeIIeTKH
Tema: «3MepeHne JJIMHBI CBETOBOW BOJIHBI C IIOMOUIBIO TU(MPAKIIMOHHOM peleTKn
Ilens pabomui: oNIpenennTh NIMHY CBETOBOU BOJIHBI,

Cmyoenm oonicen
3Hamb. TIOHATUS: AUPPAKIIMOHHAS penieTKa, Tu(paKkIMOHHbIE CIIEKTPbl, MAKCUMYMHI ;
YMemby: pacCUUTATh JUIMHY BOJHBI, pa3jinyaTh CBET Pa3HOW JUIMHBI BOJHBI;
Oobopyoosanue:
DITpuGop 1 onpeneneHus ATUHbI CBETOBON BOJIHBI

3)audpaKIMOHHBIE PEIIETKH

1

Kparkast Teopus
Ecan namny mocraBuTh 3a HENPO3PAYHBIM DKPAHOM IIPOTUB
Y3KOH ILEJIH, TO MPU pacCMAaTPUBAHUU ILENH yepe3 audpak-

IUOHHYIO PCIICTKY Mbl YBUJIAUM CUMMCTPHUYHO PACIIOJIOKCH-
11



HBIE 110 00€ CTOPOHBI OT IIENU JBE PA3HOILBETHBIC MOJOCHI- TU(DPAKIIMOHHBIE CIEKTPHl. POIb JTUH3BL,
cobuparoieid B OJTHy TOUKY MapauIeIbHbIN My4OK CBEUCH, WAYIIUX MO YIJIOM 0 OT IU(paKImOHHON
pEUIETKH, BBIMOJIHSAET ONTHYECKas CUCTEMa TJla3a YeJIOBEKa, a pojb SKpaHa, HA KOTOPOM MOIYy4YaeTcs
CIEKTp, CeT4aTKa riasa.

[Tonoxxenne MUQPpPakKIHOHHOTO MaKCUMyMa MEePBOTO MOpsAKa sl TUGPAKITUOHHON PEIIETKH C TepH-

0JIOM d OIIPEAEIIAECTCS YCIOBUEM A= d >I<Sl.l’l (D/k e A- JUIMHA CBETOBOM BOJIHBI, (- yroi, ox

KOTOPBIM HaGITIO[aeTCs MONOKEH e MakcuMyMa. K-ropsiiok crextpa
BoinosiHenune padoTsl
2. BxroueHHYIO J1aMIly pacloIOKHTh 3a 3KPAHOM CO ILENbI0 M YCTAHOBUTH 3KpaH Ha paccTosi-

aan S=50cM ot TU(PPAKINOHHON PEIIETKH.
3. IIpousBectu orcuer paccrosiHus Lkp- kpacHoro u L¢- ¢guoneroBoro kpaes crekrpa crpaba
U CJIEBA OT LICIIM B DKPaHE.
Haiitu cpeanee 3HaueHue OTCUETOB JUIsl KPACHOTO M (PHOJIETOBOTO JIyya.
[To mony4eHHOMY CpeaHEMY PacCTOSHUIO I KpacHOro csera Lep.kp u paccrosHuio L ot
JU(PPaKLIMOHHON PEIIeTKH 10 3KpaHa BBIYUCIUTD Sin QKP, 10 KOTOPBIM HAOII01aeTcs COOT-

BETCTBYIOIIAS MTOJIOCA CTIEKTpa. SIN (I)Kp:LCp.Kp./S
6. BbluncauTh AJIKMHY BOJHBI, COOTBETCTBYIOLIYIO KPACHOH IPaHHIIE CIIEKTpa
=d*sin o/k
7. Takoii ke pacdeT cenarth 1 GHOIETOBOrO Kpasi CIIeKTpa.
8. PesynbTaThl 3anucaTh B TAOJIUILY

oo

N onsiTa d k |S L Sine=L/S | A Acp AL AXep | 0%

Kpacusrii 1
Kpachprii2

Duorerl
Duoner2

KoHTpoJibHbIE BOMPOCHI

5. Kakoe siBieHHEe HA3BIBACTCS MPETOMIICHHEM CBETa U KAKUM 3aKOHAM OHO MOJYHHSIETCS?

6. B uewm coctout nonHoe oTpakenue ceera? I e ucnonp3yercs?

7. CdopmynupyiiTe 3aKOHBI OTPaKEHUS CBETA.

8. JlnuHa BoyHBI KpacHOro cBera B Bakyyme= 750HM. KakoBa nimHa BOJHBI B Boje. NBO-
np1=1,33. VI3MeHUTCs 1 UBET U3IIY4eHUS B BoAeE?

JlabopaTopHasi padoTa Ne6

HN3ydyeHne TpPeKOB 3apPSAKEHHbIX YaCTHI
Tema: «/3ydyeHne TPEKOB 3apPSIKEHHBIX YACTHII

Ilens padomei: ycTtaHOBUTH TOXKIECTBO 3aPsHKEHHOM YaCTHUIIBI IO pe3yJIbTaTaM CPaBHEHHMS €€ TpeKa ¢ Tpe-
KOM IIPOTOHA B KaMepe BHiibCOHA, MOMEIICHHON B MArHUTHOE TIOJIE.
Cmyoenm oonincen
3Hamb. TIOHATHUS: 3apsi/ia, SHEPIUH YaCTHIIbI, MHIYKIIMA MarHUTHOTO I10JIS;
YMemb.: HaWTU g/ m, SHEPTMIO N UMNYIbC YacTuLbl, MHAYKLMIO MarHUTHOrO Mons, onpeaenuTb YacTuuy ;
Obopyoosanue: nvcT Kanbku, NMHeNKa, YroNbHWK UK LMpKynb. GoTorpadus TPEKOB IBYX 3apsyKEHHBIX
yacTull (Tpek / IpUHAJIeKUT NPOTOHY, TpeK I/ -uacTuile, KOTOPYIO Ha/lo UIeHTU(UIUPOBATh). JIMHUN
MHYKIIMM MAarHATHOTO TOJISI IEPIIEHAMKYIAPHBI IIIocKocTH (hoTorpadun. HavanbHble ckopocTu 00enx
YacTUIl OIMHAKOBBI U NMEPIEHAUKYIISIPHBI Kpato GoTorpadumn.
Kparkas Teopus
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IIpn pBukeHUU B cpene 3apspKCHHBIE YaCTHIBI MOHU3UPYIOT aTOMBI cpefbl. VIOHBI ABIISAIOTCA
[EHTpaMH KOHJICHCAIIMY TTapOB B KaMepe BuibcoHa Miim 3apoJpIliaMu My3bIPHKOB T1apa B MEperpeTon
KHUJIKOCTH B IMy3bIPbKOBON Kamepe. Llenoyky my3bIpbKOB WK Karedb 00pa3yroT CIIebl TPEKU 3apsKEeH-
HBIX YacTHull, KoTopsie dotorpadupyror. Ha doTorpadum n3odpakaroTcst TpeKH 3apsHKCHHBIX YaCTHII,
ABMOKYHIUXCSA BO BHCIMHEM MAarHUTHOM IIOJIE € OIII/IHaKOB()ﬁ CKOpPOCTBI0. TOJIH_[I/IHa TPCKa 3aBUCUT OT
MOHU3HPYIONIEH CIOCOOHOCTH YaCTHIIBI, 2 KpUBH3HA TPEKA - OT CKOPOCTH YACTHIIBI M WHAYKIIUM Mar-
HUTHOTO nojis. Ha gactuny, ABMKYIyIOCS NEPHEHAMKYJIAPHO BEKTOPY MHAYKLUUU B, NEHUCTBYET Cuia
Jloperna Fn = gBv, HampaBiieHHas TEPIECHAMKYJISAPHO CKOpPOCTH. Paamyc KpUBU3HBI TPacKTOPUHU
OIPCACIIACTCA HOpMaJIbHbIM YCKOPCHUCM YHYaCTHUIIbI:

2 2
an=v’/R; mv°/R= qBv Orcroma  ynenbHbli  3apsan  wactuus (g/m)
¢/m= v’/BR U3 3T0it hOpMyYIIBI BUJHO, YTO OTHOLIEHUE YEIbHBIX 3apsI0B YaCTHIIbI

N /m R .
paBHO 0OpaTHOMY OTHOILIEHHUIO PAIMYCOB UX TPACKTOPHIL. AT MokHO BHMHCITHTS yIeIbHBIN
e/lm, R,

p
3apsi UICHTUDUITUPYEMOU YaCTULIBI g/,
3aBUCHUMOCTH BHEIIHEr0 BHJA TpeKa YacTUIbl OT e Tuma M (PU3NYECKHX XapaKTEePUCTHK:
a) JUIMHA TpeKa OT S3HEPIHH YaCTULIbI (TIpsAMas);
0) TommmMHA TpeKa OT 3apsga dYacTHibel (mpsMas), OT CKOpPOCTH dacTuilbl (oOpaTHas);
B) paJinyC KpUBU3HBI OT MAcChl YaCTHIIbI (IIpsiMas), 3apsiia yacTHUIlbl (0OpaTHasi), OT CKOPOCTH YacCTUILIbI

(mpsiMasi); MOJTyJI MATHUTHOM MHIYKIIUU (0OpaTHast).

BoinosiHeHune padoThl
1) Ilepenecure Tpeku yacTuil ¢ poTorpaduu Ha KaabKy.

2) UsmepwpTe paamyc KpUBH3HBI R; Tpeka MPOTOHA Ha
HaYaJIbHOM y4acTKe.

3) Paguyc KpuBH3HBI TpeKa YacCTHUIbl ONPEIEIISIOT Clie-
ayroumM o0pa3oM. BeryepunBaroT, Kak MOKa3aHO Ha
PUCYHKE, JIB€ XOPJbl U BOCCTABIAIOT K 3TUM XOpJaM
B UX cepeauHax neprneHauKysapsl. Ha nepeceuenun
MEPIEHAUKYIISIPOB JIEKUT LIEHTP OKPYKHOCTH.

4) U3mepuTh paanychl TPEKOB 00€UX YACTHII.

5) B ob6oux ciydasx HHCTPYMEHTAJIbHYIO MOTPEIIHOCTh MOKHO CUMTATh paBHOU 1 MM.

6) 3aHecTu pe3yNbTaThl B TAOJIUILY

4
i

I _ | Hamepeno Brramcieno
"‘" R Ry AR; | ARp | g/my | Agim | Eym
2 MM MM MM MM %
. g— (%] 0

1iv
18
: o~

1
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7) WnentuduuupyiTe 4acTuiy
MarepuaJ sl CIpaBoOK:
*V nenbHbIH 3apsaa snekTpona: 1,76 -10" K/ xz .

*V nenbHbIH 3apsaa npotosa: 0,96 -10° K/ ke .

*V nenbHbIH 3apsaa anbda-uactuusl: 0,5-10° K/ ke .

KOHTpOJILHLIe BOIIPOCHI

1. Kak wu3MEHSIOTCS TPEKHM YaCTHIl MPU HW3MEHCHHHM WHAYKIIMU MarHUTHOTO IOJIS 110 BEJH-
YUHE U 110 HANPABJICHUIO?

2. Ilouemy paguychl KpUBU3HBI HAa Pa3HBIX y4acTKaxX TpeKa OJHOM U TOM ke
YacTULIbI Pa3JIU4HbI?
3. Ha pucyHke nmoka3aH TpeK IIpOTOHA B KaMepe BuiibcoHa, moMeleHHO! B

MarHuTHoe noJjie. KakoBo HarpaBiieHHE BEKTOpa CKOPOCTH YaCTHUIIBI B HUKHEHN
TOYKE Tpeka?

4. KakoBa (opMa TpaeKTOPHH JBMXKCHHS 3apSKEHHOM YaCTUIIBI B MATHUTHOM
T0Jie, €CIIU OHA ABMXKETCS BJOJb JIMHUNM MAarHUTHOM MHIYKIIUH 3TOTO MO ?
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Nudopmanmonnoe odecriedeHrne o0ydeHust

1.OcHoBHas nuTeparypa:

MsxkumeB I['.4. ®uszuka. 10 x1.: yaed. aiis o01meoopa3oBaT. opraHu3anuii: 0a30[ BbId U yrTyOJIeHHBIH
ypoBuu / I'.SI Mskumes, b.b.byxosues, H.H.Cotckwuii; mox

pen. H.A.IlapdentreBoit. — M.: [IpocBemenune, 2022. - 432 c.: un. - (Kimaccuueckunii Kypc)

Mskumes ['.51. @uzuka. 11 xi.: yaeb. nns obmeodpazoBat. opranusanuii: 6a30[ BbIi U yriyOJIeHHBII
ypoBuHu / .51 Mskumes, b.b.byxosues, B.M.Uapyrun; noa

pen. H. A .TlapdentseBoii. — M.: [IpocBemenue, 2022. - 432 c.: wi. - (Knmaccuaeckunii Kypc)
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