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IlosicHuTEIBLHASA 3aIIHCKA.

Kypc BHEYpOUHOI1 IesTenbHOCTH «DKCIIEpUMEHTaIbHAsA (PU3MKa» MIpeJHa3HaueH I ydamuxcs 8-9
KJIACCOB OCHOBHOM ~ IIKOJIbI,  JKEJIAIOIIMX  MPUOOPECTH  ONBIT  CaMOCTOSITENIBHOIO  IIPOBEICHUS
HKCIEPUMEHTOB 10 pu3uke. Kypc noctpoeH ¢ onopoil Ha 3HaHUS U YMEHHUs ydalluxcsl, IpuoOpeTEHHbIE HA
ypokax ¢usukn. Kypc mnpeameTrHO-OpueHTHPOBAHHOW, NPUKIAJHONW HANpPaBICHHOCTH, YIIyOnseT u
cUCTeMaTU3UpyeT 3HaHMSA Y4YallUXCsi O CIocobax M3MepeHHs (U3NYECKUX BEIMYUH, CIOCOOCTBYET
Pa3sBUTHIO yMEHUS aHAJIU3UPOBATh pPE3YNbTaThl (PU3MUECKUX OIBITOB W HAOIIOJCHHUH, CO3/aeT
IIPEANIOCBUIKY Ul CTAHOBJICHHUS M Pa3BUTHs Y LIKOJBHUKOB MCCIEN0BATENbCKOW KOMIIETEHIMH, KOTOPAs
pacLieHUBaeTCsl Kak BaKHENIas CIOCOOHOCTh YeIOBEKa K MO3HAHUIO.

B paborte co KOoNbHUKAaMHU Ha IEPBOE MECTO BBIXOAUT CAMOCTOSTENbHASI I€ATEIbHOCTD YUaILUXCSl,
IIPUMEHEHHE WMH MCCIENOBAaTENbCKUX METOAOB, Pa3BUTHE HABBIKOB IIOATAIHOIO  BBIIOJHEHUS
3aJlaHus, IPOEKTHAs JIEATENbHOCTh. AKTYalbHbIM SIBJISIETCS IOBBIIEHUWE MHTEpeca ydamuxcs K
JKCIEPUMEHTHPOBAHHUIO.

VYcnemHoe wu3ydeHHe Kypca «OKCIepUMEHTaldbHas (HU3MKa» MpPEarojaracT BBIIOJIHEHUE
OIpEJICJIEHHBIX YCIOBUH, HauOoJee BaXKHBIMU U3 KOTOPBIX SABJISIOTCS CIEIYIOLIHE:

- I[IUPOKOE HCIIOJIb30BAHHE COBPEMEHHOM MYJIBTUMEIUHHON M IPOCKLUMOHHOM TEXHHUKH,
aBTOMaTH3alMsg y4eOHOro M  JIabOpaTOpPHOTO  SKCIHEPUMEHTOB UM PacyeToB, MaTeMaTHYECKOe
MOJEIUPOBaHUE

- HCNOJb30BAaHUE MEXIyHaponHOM cucrembl eaunun CH, a Takke paccMaTpUBarOTCs
HECHUCTEMHBIC €IMHHIBI U3MEPEHUS B HCTOPUUECKOM PaKypCe, TOJIbHBIE U KPATHBIE €AMHULBI H3MEPECHUS;

-ydamuecss oOecriedeHbl COBPEMEHHOH yueOHOM JIUTepaTypoil, KOMIBIOTEPHBIM COIPOBOKICHUEM
¥ METOJIMKAaMU TTOBBIMECHNS Y(PPEKTHBHOCTH YCBOSHHS YI€OHOTO MaTepuraia.

Yyutenb MOXKET BHOCUTb KOPPEKTUBBI B PAaCIpEICIICHUE 4YacOB, YYUTBIBAs IOATOTOBJIICHHOCTH
YUAIIUXCs, UX 3aUHTEPECOBAHHOCTH, KeJIaHWe padoTarb. Ha BHEYPOUHBIX 3aHATHSX IIKOJFHUKH Ha
IIPAKTUKE 3HAKOMATCA C TEMM BUJAMU JEATEIBHOCTH, KOTOPBIE SABIIAIOTCA BEAYIIMMH BO MHOI'MX
WH)KCHEPHBIX M TEXHHUYECKUX NPOQeccusik, CBI3AHHBIX C MPAKTHUYECKHUM IPUMEHEHHEM (DU3HKH.
BaxXHbIM METOHOJIOrMYECKMM MOMEHTOM SBJISIETCA TO, YTO paboTa BeNeTCsl B KOJJICKTHBE yYallUXCs,
HMMEIOLIUX CXOJHYI0 MOTHUBALIMIO K YUeOHOU J1eATebHOCTH. T0, 4TO Ka)/Iblil U3 YWIEHOB KOJUIEKTHUBA 3aHSAT
pelIeHHEeM OIpeesIeHHONH MpoOJIeMbl, TO, YTO OH HE 3aMbIKaeTcs B €€ paMKaX, MMEET BO3MOXKHOCTb
BBIpaXKaTh CBOM MBICJIH, CIIOPUTh, OTCTaUBAaTh CBOU YOEKIECHMS, U JIeJaeT U3 YYEHUYECKOro KOJUIEKTHBA
OO0IIECTBO €AMHOMBIIIIEHHUKOB. OIBIT CAMOCTOSITEILHOTO BBIMOJIHEHHs CHadana MPOCThIX (PU3MUYECKUX
SKCIEPUMEHTOB, 3aT€M 3a/JlaHUil HCCIEeN0BATENbCKOIO THUIIA, IMPOEKTHBIX PAadOT  MO3BOJAET MO0
y0enuThCs B IPAaBUIIBHOCTH MIPEIBAPUTEIILHOTO BHIOOPA, JINOO U3MEHUTH CBOM BHIOODP M MONPOOOBaTH cels
B KAKOM-TO MHOM HaIlpaBJICHUU.

OcHoOBHBIE IIEJIH Kypca.

1.Pa3BuTHE M aKTUBHU3ALMS TBOPUECKOTO MBIIUICHUS YJaIIXCsl, OBJIa/ICHIE MU HAYYIHBIX METOJIOB
MO3HAHUS TPUPOJBI Yepe3 CUCTEMY TBOPYECKHUX 3aJaHUM, NPOOJIEMHBIH SKCIIEPUMEHT, INPOBEICHUE
HaOJIIOJICHUN €CTEeCTBEHHOHAYyYHOro cojepxaHus. [y0okoe MNMOHMMaHHME YdalUMHUCS (U3HYECKUX
SBJICHUH; yMEHUE NMPHUMEHSATh HAy4HbIE METO/bl MCCIEOBAHUS; PAa3BUTHE HAYYHOI'O CTHJISl MBIIJICHHUS;
CTIIOCOOHOCTh BHUIETh WM pelIaTh MPOOJEMBbI, TUIAHUPOBATh M OIEHUBATH CBOIO JICATEIBHOCTH H €€
pe3yabTaThl.

2.®opMupoBaHUE METOCTHOTO MPEACTABICHUS O (PU3MYECKUX BETUYMHAX, PA3JIMYHBIX CHCTEMax
€IMHUI] U3MEPEHHUS.

3.Pa3BuTHe HaBBIKOB 00pPaOOTKHU U aHANIN3a PE3YIbTATOB AKCIIEPUMEHTATILHON e TEIbHOCTH.

4.Pa3BuTHe CIIOCOOHOCTH K MCCIIEIOBATEIbCKOW JEATEIbHOCTH Yepe3 CHUCTEMY TBOPYECKHX
3aJlaHul, MPOOJEMHBIN SKCIIEPUMEHT, MPOBEIEHHE HAOIIOJEHUNH €CTECTBEHHOHAYYHOI'O COJIEp)KaHUs U
aKTHUBHU3AIHMsI TBOPUYECKOTO MBIIUICHUS YUaIlIUXCsl, OBJIAJICHUE UM HAyYHBIX METOJ0B ITO3HAHUS IPUPOJIBI

5.0ka3aHue oMol Y4eHUKY B 000CHOBaHHOM BbIOOpe Mpodus AanpHeiero o0ydyeHus.

IIeJlu eocnumanus.


http://pandia.ru/text/category/proektnaya_deyatelmznostmz/
http://pandia.ru/text/category/edinitca_izmereniya/
http://pandia.ru/text/category/uchebnaya_literatura/
http://pandia.ru/text/category/vidi_deyatelmznosti/
http://pandia.ru/text/category/koll/
http://pandia.ru/text/category/nauchno_issledovatelmzskaya_deyatelmznostmz/

1.®opmupoBaHue KyJbTypbl peUH Y4aIUXCS.
2.Pa3BuTHe MHTEPECA K CAMOCTOSITEILbHOMY HAOIIOJICHUIO SIBJICHUH.

Henu pazeumus:

1.Pa3BuTHE BOOOpaXKEHUSI y4alUXCsl HA OCHOBE METOJIa MOJICTIUPOBAaHUS (DH3HUECKON CUTYALIUH.

2.Pa3BuTHEe BHHMMAaHHs Y4YalIUXCS B NPOLECCe HAOMIOACHUS 33 XapaKTepoM IPOTCKAHUS
(HU3UYECKHX SBICHHN.

3.dopMupoBaHHe NPHEMOB pAIMOHAIBHOTO 3allOMHHAHUS Y4eOHOro MaTepuaia Ha IpHMepe
3HAKOMCTBA yYalUXCsl C €r0 KOHKPETHBIMU MTPUEMaMU (OITOPHBIC CUTHAIIBI).

4 Pa3BuTHE MBIIUICHUS Ha OCHOBE HCIOJIB30BaHHS MPaBWI (POPMATBbHOMN JIOTUKH TIPH aHAIU3E U
0000IIIeHUH TAHHBIX YKCIIEPHUMEHTA.

OcHOBHbBIE 3aJla4M Kypca.

1. IT03HAKOMUTH ¢ OCHOBHBIMH ITyTSIMU M METOJaMH IPUMEHEHHUS 3HAHUH 10 (PU3KKE Ha MPAKTHKE.

2.HayuuTb BBINOIHATE 3KCIIEPUMEHTAJIbHBIE 3aaHUS.

3.Y1ayOuTh 3HaHUS O METOJIaX pacyeTa MOTPEIIHOCTEH H3MEPEHHSL.

4.1103HaKOMHUTH C UCIOJIb30BAHUEM U3MEPUTEIbHBIX IPUOOPOB U MPUMEHEHUEM UX Ha MPAKTHKE.

5.Crioco6cTBOBaTh Pa3BUTHIO YMEHWH HAOIIOAATh, aHATM3UPOBATh, YCTAHABIMBATH IMPHYUHHO-
CJIeZICTBEHHBIE CBSI3H, (POPMYIUPOBATh I'MIIOTE3bl, 00OCHOBBIBAsI UX U IPOBEPsisl Ha MIPAKTHKE.

6.CucreMaTu3upoBaTh ¥ OOOOIIMTH 3HAHMS YYAIIUXCS 00 AIKCIEPUMEHTATHFHOM METOJIC MO3HAHUS
IPUPOIBL.

7.Pa3BuBaTh  KPUTHYECKOE MBIIUICHHE TP  OICHWBAHUHM  PE3YJIbTAaTOB  IPOJEIAHHBIX
HKCHEPUMEHTOB.

8.BocriuTeiBaTh TPYHONIOOHME, TBOPYECKOE OTHOIICHHWE K TPYAY M WHUIMATUBY, PaCIIUPSTH
MEXIIPEIMETHBIE CBSI3U MEXAY (U3MKOH M TPYAOBBIM 0OydYe€HHEM, MAaTEeMaTHUKOH, oMorate B BblOOpe
JaJbHENIero npoduiis o0y4eHus.

TpeGoBanus K YPOBHIO 00Y4Y€HHOCTH U OATOTOBKH.
Yuammecsi B KOHIE Kypca 00y4eHHs J0KHbI YMETh:

1. CaMoOCTOATENBHO U MOTUBUPOBAHHO OPTaHU30BBIBATh CBOIO [IO3HABATENIbHYIO JIESITEIbHOCTS,

BJIaJIETh HABBIKAMU OPTaHU3AIMU U YYACTHUS B KOJUIEKTUBHOMN AEATEIBbHOCTH.

2.0praHu3oBbIBaTh M TPOBOJUTH IKCIEPUMEHTATBLHO-UCCIEAOBATENbCKYIO PadOTy (BBLABUTATH
TUTIOTE3bI, MOJICTUPOBATh, OCYIIIECTBIISATh MPOBEPKY, MPOTHO3UPOBATH PE3YJIbTaT).

3.CaMOCTOSITENIBHO CO3[aBaTh AJITOPUTMbl TMO3HABATEIBHOM JIEATENHOCTU [JJIsl  PELIEHUs
MMO3HABATENIBHBIX 33]1a4, OCYIIECTBIIATH MOUCK HHPOPMAIIMH, KPUTHUECKH €€ OIIEHUBATh.

4. Vicnonb30BaTh MYJIBTUMEAUIHBIE PECYPCHl U KOMIIBIOTEPHBIE TEXHOJIOTHU JUISl MPEACTABICHUS
pe3yJbTaTOB 3KCIEPUMEHTA. BBIUKCIATH MOTPEHIHOCTH MPAMBIX M KOCBEHHBIX H3MEPEHUH; OLECHHUBATh
CBOM y4€OHBIE JOCTHUKCHHSI, yIaCTBOBATh B IUCKYCCHUHU.

IlepeunciieHHbIe yMeHHs (DPOPMHUPYIOTCH HA OCHOBE CJICAYIOLIUX 3HAHMI:

1.1k mo3HaHMs B €CTECTBEHHBIX HayKax: (pakThbl, TUIIOTE3a, SKCIEPUMEHT, CIEICTBUS.
2. Ponb 5KCieprMeHTa B IO3HAHUHU.

3. CooTHOLIEHNE TEOPUH U IKCIIEPUMEHTA B TO3HAHUH.

4.1lpaBuia noib30BaHUS U3MEPUTETBHBIMU IPUOOpaMHU.

5.IIpoucxoxkaeHue norpeHoCcTed U3MEPEHNM, UX BUJBI.

6.3anuch pe3ynbTaTa NpsSIMbIX U3MEPEHUH C Y4eTOM MOTPELIHOCTH.
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IIpuHuHMNBI 0TOOPa cOAEpP/KAHUA M OPrAaHM3ANMH y4eOHOr0 MaTepHaJa.

Ilpunyunst omoéopa codepircanus yueonozo mamepuana.

1.CooTBeTCTBHE COACPIKAHUSI YPOBHIO KIACCHUYECKOW (H3MKH, a TaKXKe YPOBHIO pa3BHUTHUS
COBPEMEHHOM! (PU3UKH.

2.CoOTBETCTBHE COACPKaHUS M (GOPM TPEAbSBICHHUS 3aJa4 TPeOOBaHUSIM TOCYIapCTBEHHBIX
nporpamm 1o (usuke.

3.B03M0OKHOCTH O0YYEHUS aHATN3Y YCIOBUN KCIIEPUMEHTAIBHO HAOIIOIAEMBIX SIBJICHUH.

Memoowt u opeanuzayuonnvie ropmul 00yuenus.

MeTtoap1l 00ydeHusl, MPUMEHsIEMbIE B paMKaxX Kypca J0CTaTOYHO pazHooOpa3Hbl. [Ipexae Bcero, 3To
UCCIieIoBaTeNbCKass paboTa caMHUX YYalMXCs, COCTAaBICHHE IJIaHA IMPOBEACHHUS 3KCIIEPHUMEHTAIBLHOTO
UCCIIEIOBAHMs, a TAaK)Ke MOATrOTOBKA M 3all[UTa YYalllMMHUCS BBHIOJHEHHOW paboTel. B 3aBHcMMOCTH OT
WHIMBUYAIIHOTO ITUIAaHA YYUTENIb MpeUlaraeT ydaluluMcs MPEIyCMOTPEHHBIH MpOrpaMMoil IMepedeHb
AKCIIEPUMEHTAJIbHBIX 33JaHUN PA3IMYHOTO YPOBHS CIOXHOCTH. [IoMUMO HCClIenoBaTeNbCKOro MeTona
1eJIeCO00pa3HO  HCIOB30BaHUE YaCTUYHO-TIOMCKOBOTO, NPOOJIEMHOTO M3JO0XKEHHSA, a B OTACIBHBIX
ciydasx HH(GOPMaMOHHO-ILTIOCTPATUBHOTO.

Jlnst peanuzanuy Lenel u 3aad JaHHOTO MPUKIATHOTO Kypca UCTIONB3YIOTCS CIEAYIore GopMbl
3aHATHUNA: DKCIEPUMEHTAIIbHBIE 3aJaHusl B IOCJIEIOBATENLHOCTH «OT MPOCTOTO K CIOXKHOMY», KOTOpBIE
BBITIOJIHAIOT (DYHKIIMIO DPa3BHBAIOIIETOCS OOYYCHHS; MPAKTHYECKHE pPaOOTHI yJalmmxcss B (QHU3NUECKON
nabopatopud W BBHINOJIHEHHE MPOCTBIX SKCIEPUMEHTANBHBIX 3aJaHUii B JOMAIIHUX ychloBusix. Ha
MPAKTUYECKUX 3aHSATHAX IPU BBITOJHEHHH SKCIEPUMEHTAIBHBIX Pa0OT ydamuecs: MpruoOpeTaloT HaBBIKH
TUTAHUPOBAHUS (PU3MUYECKOTO HKCIIEPUMEHTa B COOTBETCTBUH C MOCTABICHHOW 3adaueii,ydaTcsi BEIOUpATh
palMoOHANBHBIA  METOJ] W3MEPEHUil, BBIOIHATH OJKCIEPUMEHT U 00pabaThiBaTh €ro pe3yJbTaThl.
BrinonHeHne MpakTHYECKUX U AKCHEPUMEHTAIBHBIX 3aJaHHi TO3BOJISET NMPUMEHUTh MPUOOpPETEHHBIC
HaBBIKM B HECTAaHJAPTHOW OOCTAHOBKE, CTaTh KOMIIETEHTHBIMH BO MHOTHX MPAaKTUYECKHX BOIMPOCAX.
JloMyuHaHTHOW ke (opMON y4yeHHsS SBISETCS HCCIIeNOBaTeNbCKas NeATENIbHOCTh YYEHHKA, KOTOpas
peann3yercsl Kak Ha 3aHATHSAX B KJIACCE, TAK U B XOJI€ CAaMOCTOSATEIILHOW paboThl ydanmxcs. Bee 3ansTus
HOCAT MpPOOJEMHBII XapakTep M BKJIIOYAIOT B ce0sl CaMOCTOATENbHYI0 padoTy. Bee BUIBI MpakTHUYECKUX
3aJlaHUM  paccuMTaHbl Ha MCIOJB30BaHUWE THUIIOBOrO 00OpyAOBaHUS KaOuHeTa (U3UKM U MOTYT
BBINOJIHATECS B (popMe J1ab0paTOpHBIX paboT WM B KaUEeCTBE SKCIIEPUMEHTANBHBIX 3a/IaHUH 10 BBIOODY.

[IporpaMmMa Kypca OCHOBaHa Ha JI€ATEIbHOCTHOM IOAX0/1€ K O0YyYEHHIO U MPeIIoiaraeT 3J1€MEHThI
MIPOEKTHOM JIeATeNIbHOCTH (IIpOBeAeHne MMHHU-UccaenoBaHuit). Kypc oOecnieunBaeT mpeeMCTBEHHOCTh B
u3ydeHMH (U3MKA B OCHOBHOW W cpemHedl mkoje, (OpMHUpPYyeT TOTOBHOCTh yYaIIUXCS K
CaMOCTOSITEIbHOMY, OCO3HAaHHOMY IPOBEICHHMIO SKCIIEPUMEHTAIBHONW JEATeNbHOCTH B Kypce (DU3HKH,
CTIIOCOOCTBYET Pa3BUTHIO HHTEPECA YUAIIUXCSI K COBPEMEHHON TEXHUKE W TMPOU3BOJICTBY, OPHEHTUPYET HX
Ha BBIOOP €CTECTBEHHOHAYYHOTO MPOduIIs.

CpencrBa o0yueHust

OCHOBHBIMH Cpe/ICTBaMH 00y4EHUS MPU U3YUEHUH Kypca SBIISIOTCS:
1.duznyeckue npudOpHI.

2.I'paduueckre WLTIOCTPALIUH (CXEMBbI, YePTEKH, IpaduKn).
3.Y4yeOHukH PpU3MKH.

ATTecTanms y4auuxcs.

OcoOeHHOCTAM BHEYpOUHBIX 3aHSATHM HamOojee COOTBETCTBYET 3aueTHas (opMa OLIEHKHU
JOCTIDKEHHUH ydarmuxcsi. 3a4eT 1o BHITOJHEHHOM dKCIIepUMEHTaIbHON paboTe 11e1ecoo0pa3Ho BBICTABIATh
M0 TMPEACTAaBIEHHOMY MHUCbMEHHOMY OTYETy, B KOTOPOM KpaTKO OMHCaHbl YCJIOBUS SKCIIEPUMEHTa, B
CHUCTEMATHU3HPOBAaHHOM BH/JIE ITPEJICTABIEHbI PE3YyJIbTaThl U3MEPEHU U clienaHbl BbIBOABL. [1o pesynbTaram
BBITIOJTHEHUSI TBOPYECKUX OJKCHEPHUMEHTANbHBIX 3a/laHui, KpOME€ MHCbMEHHBIX OTYETOB, IOJIE3HO
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MPAKTUKOBATh 3allUTy TBOpUecKoi paboThl. Kak mpaBuio, yyamuics Wid rpymnmna y4amuxcst opopMIsIoT
CBOIO paboOTy B BUJE KOMITBIOTEPHOM MPE3eHTAINH, JEMOHCTPAIUU TTOATOTOBIEHHOTO SKCIIEPUMEHTA WU
M3TOTOBJICHHOTO (PU3UYECKOro nmpudopa. 3amura padoT MPOBOIUTCS HA UTOTOBBIX 3aHATHUAX Kypca WU Ha
CEMHUHApE MO 3alllUTE€ CaMbIX 3HAYMMBIX MPOEKTOB. Ha 3TOM KOHKypce ydamiuecss CMOTYyT HE TOJIBKO
MPOJEMOHCTPUPOBATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY B JIEHCTBHME, HO U paccka3arb O €€
OPUTHMHAJIBHOCTH M BO3MOXHOCTSIX. [Ipy BBICTaBIEHUMU HMTOrOBOTO 3aueTa OIEHMBACTCS TaKXKE ydacTHe
yydammxcs B 00CyX eHUH, KaueCTBO 33/1aBa€MbIX BOIIPOCOB, BJIa/IEHUE MOHOJIOTMYECKON U AUATOTHYECKON
peublo, ypoBeHb (PM3UUECKON KOMIIETEHIUH.

OdopMieHue TBOpUECKO padoThl yUalerocsi BKJIKYaeT:

Ha3zBanue paboTsbl.
ABTOp WJIM aBTOPCKHI KOJIJIEKTHB.
Ilens uccieqoBanusl.
Otarbl e TEIbHOCTH.
OcHOBHOE coJepKaHueE.
Pe3ynbrarsl paboThI.
IIpakTHUECKyIO0 3HAYUMOCTb.
. Cnucok nurepaTypsl.
[Ipennaraemple KpUTEPUU OLIEHKHU JOCTHKEHUS YYAIIUXCS MOTYT CIIY>)KUTbh JIUMIIb OPUEHTUPOM, HO
HE SBJISAIOTCS 00s3aTebHbIMU. Ha OCHOBE CBOEro OMbITa YYUTEIh MOXKET YCTAaHABIUBATH UHBIE KPUTEPHH.

ONoGa~WNE

O:xuaemMble pe3yJbTaThl:

— Ilomy4yeHne ydvamummucs NpPEACTaBICHHH O MeToAaX (U3NYECKOrO HKCIEPUMEHTAILHOTO
WCCIIEIOBAHMSI, KaK BKHON YaCTH METOAOJIOTUN (PU3UKHU U Psijia IPYTHX HAYK.

— Pa3BuTHe nHTEpECa K UCCIIEI0BATENHCKOM JICSITENBHOCTH;

— ®opmupoBaHHE YMEHUH BBIOMpaTh MPOOJEMy IS JAIBHEHWIIEro H3Y4eHHs, CTaBUTh LIEIU
HaOIOJICHNH, TJIAHUPOBATh AKCIIEPUMEHT, MOAOMPATh COOTBETCTBYIOIEE OOOpPYIOBaHUE, MPOBOAMTH
OKCHEPUMEHTHl W  00palbaThiBaTh WX Pe3yJbTaThl, MOICTUPOBaTh (U3NYECKHE TPOLECCH ¢
MCIOJIb30BaHNEM MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

— OBnaseHre HaBbIKaMH MCCIIE10BAaTENbCKON paboThI;

— Pesynbrarom paboThl KaXAOro ydwamlerocs WM TpyNIbl sBIsSETCS  pa3paboTKa IUIaHa
MPOBE/ICHUST y4eOHOTO DSKCIIEPHMEHTa IO OJHOW M3 H3y4aeMbIX TeM; NpuoOpeTeHHe HABBIKOB B
KOHCTPYUPOBAHUM U HaJQKMBAaHUM MPOCTEHIIMX MPUOOPOB M YCTAaHOBOK; MPOBEIECHUE PAa3IMYHBIX BUIOB
U3MepeHuil; ymeHue o0OpabaTbiBaTh M aHAJIU3UPOBATh IOJYyYEHHBIE PE3YyIbTAaTbl; YMEHUE NPUMEHSTh
MIOJTyYeHHbIE 3HaHUS HA PAKTUKE;

— Pa3BuTHe nmo3HaBaTeIbLHOTO HHTEpECCa U TBOp‘-IGCKOfI AKTUBHOCTH yUalllUXCs,

— CnnoueHue KOJIJIEKTHBA B MPOIIECCE COBMECTHOM pabOThI;

CoaepixaHue nmporpaMmbl

MeTOJIBI HU3MEPECHUA d)I/ISI/I‘-IeCKI/Ix BCJINYMH.

Ponp skcnepumeHnTa B Hayke. M3mepuTenbHbE MpUOOPHI, MHCTPYMEHTHI, Mepbl. Bbibop merona
U3MEpPEHUl U U3MEPUTENbHBIX NpUOOpPOB. OCHOBHBIE W NPOU3BOJHBIE (PU3NYECKUE BEIUUYMHBI U HUX
u3MepeHusi. AOCONIOTHBIE M OTHOCHUTENIbHBIE IMOTPEUIHOCTH NPSAMBIX H3MepeHHi. MHcTpyMeHTanbHble
MOTPEIIHOCTH M TOTPEIIHOCTH OTCYETA. DTambl IUIAHWPOBAHUS W BBINOJIHEHUS SKCIEpUMEHTAa. Mepsl
IIPEAOCTOPOKHOCTH IIPU IIPOBEACHUM dKcniepuMeHTa. MccinenoBanue HEKOTOPBIX MPOLIECCOB U SBJIICHUM B
pamkKax TBopueckux 3amgaHuil. OOpaOoTka pe3yabTaTOB JKCHEPHUMEHTAa. BbluKciieHne MorpemHocTen
OMbITa, WJUIFOCTPUPYIOLIETO PELIEHUE TBOPYECKOIO 33JaHMs. 3aluCh pE3yJlIbTaTOB H3MEPEHUM.
OOcyxaeHne W MpPEJCTAaBICHHE IMOJNYYEHHBIX pEe3yJbTaTOB: IPE3CHTAIMsl, CTEHAOBBIM JOKIaJ,
KOH(pepeHIMsI KaK Crioco0 3aluThl TBOPUYECKOU paboThl.
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DKcnepuMeHTAILHBIE PAOOTHI .

B nporpammy BXOIST SKCIIEpUMEHTaIbHbIE 33/1a4U 110 TeMaM Kypca (PU3UKH: MEXaHUKa, TEIJIOBbIE
SIBJICHUS], DJICKTPOMArHUTHBIC SIBJICHHSI, CBETOBBIC SIBIICHUSI U METOJbl UX PEIICHHUS] B COOTBETCTBHH C
roCy/lapCTBEHHON MporpaMMoil mo ¢usuke. B Xxozne MOAroTOBKM K BBHINOJTHEHUIO 33JaHUM yyaliuecs
JOJKHBI 3HATh GU3NYECKUE TIOHATUS U GOPMYIIBI pa3esioB GU3HKH:

1.Mexanuka.

Macca. U3mepenue Maccel Tei. [lnmoTHoCTh BemecTBa M3Mepenune mioTHOCTH BeliecTBa. Pacuer
Maccel 1 00bema 1o ero mioTHocTH. Cuna. Cuna tsokectu. Bec Tena. 3mepenue Beca tena. Peryar. biok.
MowmenT cun. JlaBienue. [{aBnenue )uaKocTu U ra3oB. [lepemnaua naBneHus )KUIKOCTAMH U Ta3aMu. 3aKOH
[Tackans. CooOmaromue cocyabl. 3aKoH cooOmarmuxcs cocynoB. Ilepememienne. PaBHOycKOpeHHOE
neuwkenne. CBoOomHoe maneHue. [[BukeHHWe Tena 1Mo OKpyKHOCTH.MMiynbe. 3akOH COXpaHEHUs
UMITyJIbca.  MareMaTuuecKuii W TNPYKUHHBIM MasTHHKU. LleHTp Tspkectn. Mexanudeckass pabota.
MoniHoCTb.

2. TenjioBble SIBJIEHHSI.

KommuectBo TCIIOTHI, YACJIbHAsA TCIJIOCMKOCTD. VYiaenbHas TeIJoOTa napoo6pa30BaHI/m nu
KOHJIeHCAlMU. Y IeJbHas TEIIoTa IIJIaBICHUS. ypaBHeHI/Ie TEII0Boro 6anzanca. BiaxxHocThb BO3yXxa.

3.2JIeKTPOMATrHUTHBbIE SIBJICHHUS.

Benuuunbl, Xapakrepusyromue oanektpudeckuii Tok. 3akoH Owma. IlocnemoBatenbHoe U
napajuielIbHOe COSTUHEHNE TPOBOTHUKOB. COOpKa 2JIEKTPUUYECKHX IEeTIel, COCTOSIINX M3 UICTOYHUKA TOKA,
amrepMeTpa M BOJBTMETpA, /i€ HArpy3Kol CIY>KUT OTPE30K IMPOBOJOKH. YAENbHOE CONPOTUBICHHE
Matepuana. Pabora 1 MONIHOCTh TOKa. DIIEKTPOMArHUT. JleicTBHE MarHMTHOTO IOJISI HA TMPOBOJHUK C
TokoM. Tpancopmarop. Asnenne SMMU.

4. CBeTOBLIC ABJICHUS.
VBenunuenue nun3bl. [logHOE BHYyTpeHHEe oTpakeHue cBeta. [lokazarens nmpenoMiIeHusl.

3anura HHAMBUIYAJILHBIX M IPYIIIIOBBIX TPOSKTOB M MCCIIEA0BATEIBCKUX Da6OT.

YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
no ¢pusuke B § Kiacce
Kypc eneypounoii oeamenvrnocmu “ Ixkcnepumenmanvuan guzuxa” (34 uaca)

Ne Tema Conepxanue TpeboBaHMs K OCBOSHUIO

ypoka MaTepuana

1 Cxopocth Nmes crakan ropsueit Boabl Pa3pabatsiBath m1an

TETI000MEHa. (oxoso 100° C), TepMOMETp U Yachl, | BBIMOJHEHUS pabOTHI,

MIOCTPOUTH TpaduK H3IMEHEHUS OOBSICHATH TTOTyYCHHBIC
TEMIIepaTyphl IPHU OXJTAXKACHUU pe3yabTaThl U MPEACTABIATh
Bonbl. Kora Boa octeiBana WX B BUJIC TAOJHIIBI U
ObICTpee, B HayaJle MJIM B KOHIIE rpaduka

6



onbiTa? OOBICHUTH IMMOYEMY.

2 CpaBHeHue B crakan c ropsiueit Bonoi OOBACHATH TEIIOBBIE
TETJIOTIPOBOIHOCTEH. | OIYIICHBI IBE TPOOUPKH, OJHA C aBieHusa Ha ocHoBe MKT,
MIECKOM, JIpYTasi C IPEBECHBIMU [IpoBonuThH
onuiakamu. Vicronb3yst TEpMOMETPBI | HCCIIEIOBATEIbCKUNA
U CEKyHJIOMEp, CPaBHHUTH HKCHEPUMEHT IO
TETUIOTIPOBOAHOCTD MIECKA U ONMWIIOK, | TETUIONPOBOTHOCTH
JPEBECHBIX OMMJIOK B PBHIXJIOM U Pa3IMYHBIX BEIIECTB U
VILIOTHEHHOM cocTosiHuH. [louemy JenaTh BEIBOJBI. CTaBsIT
TETUIONPOBOAHOCTD 3aBUCUT OT yueOHYI0 33/1a4y Ha OCHOBE
TUIOTHOCTH OTIMJIOK? COOTHECEHHSI TOTO, YTO Y)KE
Ecnu Han nmamenem W3BECTHO U YCBOCHO, U

CIMPTOBKH MOJIEPXKATh JCPEBSIHHBIA | TOTO, YTO €Ie HEM3BECTHO
mHAp (0T TpuboMeTpa),
3aBEpHYTHIN B Oymary, To Oymara
ObICTpO 00yTIHMBaETCs. DTOTO HE
MPOMCXOJIUT, €CIIU B OyMary
3aBEPHYTh METALUTHUYECKYIO THPIO.
OOBSACHUTD ATO SIBIICHHE U
POBEPUTH OIBITOM

3-6 3aKOH COXpaHCHUs NmeroTcst TepMomerp, PaccunThiBaTh KOJUYECTBO

SHECPTHU B TCIIJIOBBIX
mponeccax.

MEH3YypKa U 3JEKTPOIUIUTKA.
Paccuurath, 10 Kakoi Temneparypsl
HarpeeTcs JJaHHas Macca BOJIbI B
KaJIOPUMETPE, €CJIU B HEE OIYCTUTH
YYr'yHHYIO TUpIo Maccoit 500 r,
MIpEeIBapUTEIILHO HAIPETYIO B
kursaen Boje. [loydeHHbI OTBET
IIPOBEPUTD, NIPOJIETIAB OIBIT.
OOBsICHUTH HECOBITAICHUE
pE3yNbTaTOB.

HNwmes Beckl, pa3HOBEC U
TEPMOMETP, PACCUUTATH
TeMIlepaTypy TPaHEHOTO CTaKaHa,
B35ITOT0 IPY KOMHATHOM
TeMIiepaType, Ipu BIUBAHUU B HETO
50 r ropsiaeit Boasl (60—70° C).
OTBET NMPOBEPUTH OTIBITOM.
Onpenenuts NOTEPH TEIIA HA
HarpeBaHue OKPY’KaIoIEro BO3ayxa.

Bony B anromMmuHueBoM
CcTakaHe Maccoi 44 r moxorpenu ¢
MOMOILIBIO TTOJIHOCTBIO CTOPEBIIETO
Opycka cyxoro cupTa Maccoil 7 T.
HNmest MeH3ypKYy U TEpMOMETD,
OTIPEJICTTUTH Ha OTBITE, CKOJIHKO
TeIJia yIulo Ha HarpeBaHue
OKpY’KaroIllero BO3/lyXa U cocy/a.
Tennora cropanus Cyxoro cnupra —
7000 xan/r.

HNwmes repmomerp,
paccumTaTh, CKOJIBKO HAJIO CHKEUb
CIUpPTa B COUPTOBKE, YTOOBI TAHHYIO

TEIIOThI, HEOOXOJUMOE JIJIS
HarpeBaHus Tella Win
BBIJICTISIEMOE UM TIPH
oXJaxxJaeHUH. Boipaxkaror
CTPYKTYpPY 3a/1a4 pa3HBIMU
cpencTBamMu. Beinensior
KOJIMYECTBECHHBIC
XapaKTePUCTUKU OOBHEKTOB,
3aJIaHHBIC CJIOBAMH.
CamocTosiTenbHO
bopMynupyroT
MO3HABATENBbHYIO IIeNb U
CTPOSIT AEUCTBUS B
COOTBETCTBUU C HEU
PaGotatot B rpymre,
yCcTaHaBIUBaIOT paboune
OTHOIICHHUS, y4aTCsI

3¢ (GEeKTUBHO COTPYAHUYATD
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Maccy BOJbI HarpeTh 10 kumnenus. K.
. a. cnuptoBku —40%. OTBeT
POBEPUTH OMBITOM.

7-9 [InaBnenue. N3menutcs nu yposens Boasl | [IpoBoauts
B MEH3YpKe, €CJI1 BeCh Jie], UCCIIEIOBATEIbCKUN
IUIaBaIOIINNA B 9TOW BOJE, pacTaeT? JKCIIEPUMEHT I10 U3Y4CHUIO
OTtBeT 000CHOBAThH U MMPOBEPUTH IUIaBJICHUS, OODBSICHSTD
OTIBITOM. pe3yabTaThl SKCIEPUMEHTA,
Onpenenuth Ha OoNbITE, UMesT | BeiaenstoT u
BECBI, PA3HOBEC, TEPMOMETP U dhopMynupyroT
KaJIOpUMETP C Topsiueii BOJIOH, MO3HABATEJIbHYIO 1IEIIb.
HaYaJIbHYIO TEMIIEPaTypy Jbja, Bri0uparot 3HaK0BO-
MPUHECEHHOTO C MOPO3a. CUMBOJIMYECKHUE CPEACTBA
Nwmerotcs Bechbl ¢ pa3HOBECOM, | JJIs IOCTPOEHUS MOJIENH,
tepmomeTtp. Paccunrars, AHATU3UPYIOT OOBEKTHI C
paCIUIaBUTCS JIM TIOJTHOCTBIO JAHHBIM | LIETBIO BBIICICHUS UX
KyCOK Ha)TaliHa B JaHHOM PU3HAKOB
KOJIMYECTBE ropsueii Bojbl (95 — Omnpenenstor
100° C). OTBeT MpOBEPUTH OMBITOM. | MOCIEIOBATEILHOCTD
Touka ruaBienust HapTamaa — 80° | MPOMEKYTOUHBIX IEIIEH C
C, Teruora IuIaBjIeHUsI—36 Kai\r, Y4€TOM KOHEYHOT'O
yIelbHas TeII0eMKOCTh—32 KaJ\r * | pe3ysibTaTa, COCTaBIIATh
rpa. IUTaH U
Nmest Becwl, pazHoOBEC, II0CJIEI0BATENbHOCTh
TEPMOMETp, CTaKaH C BOJIOH, y4eOHBIX IeHCTBUH.
OIpEAEIUTh, CKOJIBKO HA/l0 CKEYb KommyHukaTuBHBIE:
CIUpTa B CHUPTOBKE, YTOOBI JAHHBIN | Y4YacTBYIOT B
KYCOK Jibfa, B3aroro mpu 0° C, KOJUJIEKTUBHOM
MOJIHOCTHIO PACIUIaBUTh U HArpeTh oOcyxaeHnH nmpooiem,
BOJY, MOJIYYEHHYIO U3 JIbJA, 10 ydaTcs BlaJleTh
kunenus. K o g cnuproBku — 40%. MOHOJIOTHUYECKOHN 1
OTBeT NpoBEPUTH HA OTIBITE. Jrajiornyeckoi popmamu
peun, OCO3HaHHO
MJIAHUPOBATh U
PETYIMPOBATH CBOIO
JIeSITENIbHOCTb.
10-11 | Dnexrpuzarys. [Iponenarp OnbIT O PUCYHKY
1 00BACHUTH er0. C TTOMOIIBIO OOBsICHATD
700HUTOBOM MATOYKH MPOBEPUTDH POJI | B3aUMOJCHCTBHE

3apsiia Ha JJIEKTPOMETpE.

C nmomouipo JIEKTPOMETPA,
200HUTOBOM MAJTOYKH M MEXa
MIPOBEPUTH, 3aPSATUIACH JTH U KAKUM
3apsiIOM M0JIOCAa CYXOM ra3eTHOM
Oymaru, 1o KOTOpOi HECKOJIBLKO pa3

3apsSKEHHBIX TE U
CYILIECTBOBAHME JBYX POJOB
ANEKTPUUYECKUX 3apsiJI0B.
Broinensaror u
dbopMynupyroT
MI03HABATENIbHYIO LIENb.

VY craHaBIMBarOT NPUYMHHO-
CIIEICTBEHHBIE CBS3H
[IprHEMAOT U COXPAHSIOT
MI03HABATENbHYIO LIEIIb,
PEryIUpPYIOT MpPOLECC
BBIMOJIHEHUS YU€OHbBIX
NENCTBUAN

Y4arcsg apryMeHTHpOBaTh
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IIPOBEJHU JIaJOHBIO.

Hmest 500HUTOBYIO MATOYKY U
MeX, IPOBEPUTH, 3APSIKCHBI JIU U
KaKHMH I10 3HaKy 3apsiiaMy JBa
JIETKUX IIApUKA, TOJBEIICHHBIC HA
HIEJKOBBbIX HUTAX. [TokazaTe, kak
YMEHBILINTD BEJIMYNHY 3apsa Ha
METAJIJIMYECKOM IlIape, OETOM Ha
CTEPXKEHB DJIEKTPOMETPA, B [1Ba pasa,
UCIIONIB3Ysl IPYTOM, TAKUX KeE
pa3MepoB HE3apsHKCHHBIN 11ap U3
MeTaa. MO>KHO JI BBIIIOJIHUTH 3TO
3aJlaHKe, €CIIM Iapbl OyAyT U3
cTekia?

Kak 3apsauth 351eKTpOMeTp
OTPULATENIBHBIM 3JIEKTPUYECTBOM,
MCIIOJIb3YS MAJIOUKY U3 OPICTEKIIA U
MeX. OOBSICHUTD OMBIT JIEKTPOHHOMN
Teopuel. MI3sMeHuTCs 1 nokasaHue
AIIEKTPOMETPA, ECIIU K €r0 CTEPIKHIO
IIOJIHECTH, HE KacasACh, PyKy?
OOBsICHUTD, TOYEMY U IIPOBEPUTH HA
OIIBITE.

OnuH 37€KTpOMETp 3apsiKeH
II0JIO’KUTENBHO, IPYrOd —
oTpuuarenbHo. Kak nuamensTces
MOKAa3aHUs KaXJ0ro 3JIEKTPOMETpa,
€CJIA K UX CTEP>KHSIM, HE Kacasich,
MOJIHECTH 3apsKEHHYIO S00HUTOBYIO
NaJ0YKYy (3apsHKEHHYIO
cTexisiHHY0)? Kaxablil oTBeT
IIPOBEPUTH OIBITOM M J1aTh
00BsICHEHNE HA OCHOBAaHUU
3JIEKTpOHHOU Teopuu. [IpoBeputs,
YTO NMPOU30MIET, €CIIN HIEKTPOMETPHI
COEIMHUTH MPOBOJIHUKOM,
OOBSCHUTD.

OnpenenuTts Ha OMBITE,
KOTOpas U3 ABYX 300HUTOBBIX
NaJI04eK, MOJABEIICHHBIX Ha
M30JIMPYIOIIMX IITaTUBAX, 3apshKEHa,
€CJIM HUYETO IPYroro B
pacnopsiKeHUH HeT.

Kak, ucnonesys
IIEKTPUUYECKOE T10JIE OKOJIO
3apsHKEHHON NAJI0YKH, 3aCTaBUTh
KyCOY€K BaThl MapUTh B BO31yXe?
[loka3arb onbIT U 1aTh EMY
00BsICHEHHE.

CBOIO TOYKY 3pEHUS,
CIIOPUTH U OTCTAUBATH CBOIO
MO3UIHIO.

12

T"anbBannueckuit
3JIEMEHT U3
MOJPYYHBIX CPEJICTB.

Cobpath raaTpBaHMYECKHUI
DIIEMEHT, BCTABHB JKEJIE3HYIO U
IMUHKOBYIO IIJIACTUHKH B CBIPYIO

N3rorasnusaroT u
HUCIIBITHIBAIOT
rajibBAaHUYECKUI DJIEMEHT.
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kaprodenuny, TuMoH. C MOMOIIBI0
rajbBaHOMETpPA OMPEACIUTh 3HAKU
MOJTFOCOB  3JieMeHTa. [IpoBeputh, kak
3aBUCHUT yroJl OTKJIIOHEHUS CTPEIIKHU
rajgbBaHOMETPA OT TIIYOHHBI
MOTPY>KEHUS TUIACTHH.

Cobpathb 1enb 13 AIeMEeHTa
BounrbTa, Ki1roga, 0JTHOBOJIFTOBOM
namibl. [IpoBepuTh, Kak 3aBHCUT
HaKajl JIaMIIbl OT TJTyOUHBI
norpykeHust iiactu. OObSICHUTD
3Ty 3aBUCUMOCTH. [IpeBpaienue
KaKWX BUOB DPHEPTHU 3]IECh
MPOUCXOAUT?

K oxHoii kinemme
MUJIMaMnepMerpa Ha 5 MA
MIPUCOEIMHUTD YEPE3 TPOBOT
JKEJIE3HBIN TBO3/1b, K APYTOM —
MEIHbIN cTepkeHb. [IpoBepuTs Ha
OTIBITE, KaK OYJET M3MEHSTHCS CHIIa
TOKa, €CJIU TBO3/lb U CTEPKEHb
MEJIJIEHHO TOrPY’KaTh B PaCTBOP
ITIOBAPEHHOM COJIU, U KAKOW DIIEKTPOJL
OyJIeT 3apsHKEH OTPUIIATEINIBHO.

13-15

H3zyuaem
JJIEKTPUYECKHE
LEIN.

Cobpartsp 1iens ¢ AByMst
OJIMHAKOBBIMH JIAaMIIaMH 110 CXEME U
WU3MEPUTH B HEW CUITY TOKA, 3aMKHYB
ko4 1. Kak u3MeHunres nokasanue
npubopa 1 Hakall JIaMIbl, €CIIH
3aMKHYTh KiTtou 2? Kakyro cuty Toka
HOKaXKeT MpuOop, eCiu ero
MOJIKJIIOYUTH K KJIeMMaM Kiroua 1,
KOrzia oH pa3oMKHyT? OTBETHI
MIPOBEPUTH OIBITOM.

Cobpartb 1enb, B KOTOPOit

Cobupath 2NeKTpUIECKHe
e 110 3aJaHHOH cXeMe,
aHAJIM3UPOBATh PE3YJIbTATHI
OTIBITOB, U3MEPATH
HaIpsKEHUE U CUILY TOKa.
VYcraHaBIMBaKOT NPUYMHHO-
CJIEICTBEHHBIE CBSI3U.
CaMoCTOSITETHHO
opmynupyroT
TTO3HABATENHHYIO IEJIb U
CTPOSIT AEUCTBUS B
COOTBETCTBUU C HEU
PaGorator B rpymnme, ydarcs
apryMEHTHPOBATh CBOIO
TOYKY 3pPECHHUSI.
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y4yacTok A B sBisieTcs pacTBopoM
MOBAPEHHOM COJIM C OIYIIEHHBIMH B
HEro MEIHBIMHU 3JIEKTPOIaMH.
CB0OOOIHBIE KOHIIBI ITPOBOJOB OT
BOJIbTMETPA OMyCTUTh B PACTBOP
COJIM U JIBUTaTh OT 3JIEKTPOAOB K
cepenune. [Ipocnenuts mo
BOJIETMETPY, KaK MIPH 3TOM
U3MeHseTcs HanpsokeHue. byaer mu
OTKJIOHSITHCS CTPEJIKA BOJBTMETPA,
€CJIM KOHIIBI IPOBOJIOB PACIIOIOKHUTD
B IUIOCKOCTH TEPIECHAUKYISPHON
MPSMOM, COCTUHSIONIEN CepeIUHbI
wiacTuH? OOBACHUTD TIOYEMY U
npoBepUTH onbIToM. KakoBo
OTIINYHE MTPUPOJIBI TOKA B
ANEKTPONUTAX U MeTayax?

o il

N3meputs HanpsKeHUEHA
KJIeMMaX UCTOYHHUKA TOKa
HanpspkeHueM 10 — 12 B, umesd 1Ba
BOJIbTMETpA C MpeieaMu
WU3MEpPEHHs J10 6 B.

CoOpartsb 11e1b, 3aMKHYTh €€ U
3amucaTh MOKa3aHus MpruOOpPOB.
KakoBel OyayT nmokazanus
npuOOpOB, €CIIU TOMEHATh UX
MectaMu? CHOBA 3aMKHYTb LIENb U
OOBSCHUTH: a) TOYEMY HE TOPUT
Jamria; 6) 4TO MOKa3bIBaeT KaXKIbIN
npuOop; B) 4eEM OTJIMYAETCA
aMIIEpPMETP OT BOJBTMETPA U IIOUEMY
NepBbIN BCEra Ha/l0 BKIIOYATh
HOCJIEI0BATENIBHO C IOTPEOUTENEM, a
BTOPOM —MapaJJIETbHO EMY.

— o1

OTto0pathb puOOPHI 1715
U3MEPEHUs CUJIBI TOKA B
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JJIEKTPOJIBUTATENIC U HANIPSIKECHUS,
101 KOTOPHIM OH paboTaer.
HauepTtuts cxemy nemnu, coopars 3Ty
1eTb, CHATH MTOKa3aHMsI IPUOOPOB,
O0OBSCHUTB, IOYEMY BBIOpAITH
UMEHHO 3TH W3MEPUTEIIbHBIC
IPUOOPHI.

Haueptuts cxemy nenu ams
IPOBEPKH MTPABUIBHOCTH HA/ITUCH HA
pesucrope. [lonobpars Hy)HBIE
npuOOpHI U IPOHU3BECTH
HE0OXO0IUMbIE UBMEPEHUS U
BBIYHCIICHUSL.

16-18

3aBUCUMOCTh
COIPOTHBIICHUS OT
TEOMETPHUYECKUX
pa3MepoB
IIPOBOJIHUKA.

Nmes akkyMmyssTop,
aMIIEpMETp, BOIBTMETP U KIIIOY,
OIPEAEIIUTD ONBITHBIM IIyTEM JJIUHY
KYCKa JaHHOH IPOBOJIOKU
conpotuieHueMm 1 Om.

Onpenenuts yneiabHoe
COINPOTHUBIICHUE JIAaHHOM NPOBOJIOKH,
UMest aKKyMYJISITOp, 1a00opaToOpHbIe
aMIepMETp U BOJIBTMETD,
MHUKPOMETP M MacIITaOHYIO JIMHEHKY.
[To Tabnume ynenpHBIX
COINPOTHUBIICHUH YCTaHOBUTD, U3
KaKoro MeTajJa c/iejaHa JaHHas
IIPOBOJIOKA.

Onpenenuts CONPOTUBIIEHNE
JTAHHOTO KYCKa HHUKEIMHOBOHN
IIPOBOJIOKH, CHayYaja UCIOJIb3ys
MHUKPOMETP M MacIITaOHYIO JTUHEUKY,
[IOTOM amIepMeTp, BOJILTMETP U
AKKyMYJIATOD.

Nwmes mukpomerp,
OTpEeNIeNIUTh, KaKylo JJIUHY OyaeT
MMETh KYCOK IAaHHOW HUKEIMHOBOU
IIPOBOJIOKH conpoTuBieHHueEM 1 Om.
OTtpesaTh Takol KyCOK, UCIIOJIb3Ys
MacmTabHyto JuHeiky. [Tono6pats
Heo0XoauMble TPUOOPHI U
IIPOBEPUTH, YTO CONPOTUBIICHUE
OTPE3aHHOT0 KycKa MpoBoJioku 1 Om.

Hcnone3ys MUKpOMETD,
aAKKyMYJISITOD, J1aOOpaTOpHbIE
aMIepMeTp U BOJIBTMETD,
ONPEAEINTD AJIMHY ITPOBOJIOKH,
HaMOTaHHOM Ha KaTyIIKE OT
YHHUBEPCAJIBHOTO TpaHcpopmaropa,
HE pa3MaTbIBas ee.

CoOpartb 11enb, UCTIONb3Ys B
KauyecTBE MOTPEOUTENs HENOUKY U3
KaHLEISAPCKUX CKPEMOK MU OT
4acoB-XOAUKOB. [IpoBepuTh, 3aBUCUT

HccnenoBaTh 3aBUCHMOCTD
COTIPOTHBIICHUS
MPOBOJIHHUKA OT €r0 JIJTUHBI,
TJIOMIA U TIOTIEPEYHOTO
CEYCHHS U MaTepuasa
IIPOBOJTHHKA,

VY craHaBIMBaKOT IPUYMHHO-
CJI€ICTBEHHEIE CBS3U
CoCTaBIAIOT IUIaH U
[IOCJIEOBATEIbHOCTD
JIEUCTBHI.
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JIM CHJIa TOKA B IIeNH OT HATSKSHUS
nenoyku. OOBSICHUTD TTOYEMY.

19-21

ITocnenoBaTenbHOE
U napajuieIbHOe
COeMHEHNE
IIPOBOJHUKOB.

Wmeercs namma Ha 3,5 B, 0,28
a ¥ UICTOYHUK TOKa Ha 6 B.
Ornpenennutb, Kakoe CONPOTUBIIEHUE
HaJI0 BKJIIOUUTh I10CJIE0BATEIBHO C
JaMIol, 4ToObI OHa ropena
HOpMaJIbHBIM HakajioM. OTBeT
IIPOBEPUTH OIBITOM, UCIIOJIb3YsI
Mara3uH COIPOTHUBIICHUH,
aMIIepMETP U BOJIBTMETP.

NmeroTcs aBe IpOBOJIOYHBIE
CIIMpaJIM C U3BECTHBIM
conpoTuBiieHHEM. Paccunrars
CONPOTHUBIICHUE [TPU NAPATIIEITBHOM
COCIMHEHUH ciupaiiel. PesynbraTt
MIPOBEPUTD, UCTIOB3YSI aMIIEPMETP U
BosibT™METD. [IpenBaputenbHo
HAa4YEePTUTh CXEMY LIETIH.

Ha ctone cobpana nens u3
TpeX OJMHAKOBBIX Jiamil . Kak OyayT
HaKaJeHbl HUTH JIaMII OTHOCUTEIBHO
JpYT ApyTa, €ClIu 3aMKHYTh K04 [,
o0a kimouya? OTBeT 000CHOBATH U
MIPOBEPUTH OIBITOM.

i

Haueptuth cxemy u coOparb
LeNb TaK, YTOOBI YEThIpE
IIECTUBOJIbTOBBIE JIAMIIbI TOPENN
HOpPMAaJIbHBIM HaKaJOM OT UCTOYHUKA
ToKa HanpsbkeHuem 12 B. [IpoBeputh
Ha OIIBITE.

Onpenenuts CONPOTUBIIEHNE
HUKEJIIMHOBOU U KEJIE3HOU IPOBOJIOK,
CBUTBIX BMECTE, NUMesl MacCIITa0HYIO
nuHelKy. OTBET POBEPUTH,
UCIIOJIB3YS aMIIEpPMETP U BOJIBTMETP.
100. CoOparts 1enpb U3 Tpex Jami
TaK, YTOOBI OJTHUM KIHOYOM MOKHO
ObUIO BBIKJIIOYATH Cpa3y JBE JIaMIIbI,
IpUYeM IeperopaHue OJHON U3 HUX
HE BIUUIIO OBl HA paboTy Ipyroii,
BTOpBIM — OHY. [IpeaBapurensHO
HAYEePTUTh CXEMY LEIH.

MIPUBOJIUTH IPUMEPHI
1OCJIEZI0BATEIBHOIO U

napaiCIbHOIO COCAUHCHU A

MIPOBOTHUKOB ,
pacCYMTHIBATh CHITY TOKA,
HarpsHKeHUe,
COTIPOTHUBIICHUE
MIPOBOHUKOB TPH
Pa3IMYHBIX COCAMHEHUSIX
CaMOCTOSTEIIBHO CO31aI0T
AITOPUTMBI JIEATEILHOCTH
MIPU pELIeHUH podIeM
MTOMCKOBOT'O XapaKTepa
CnnyaroT cBoii crocod
JIIEMCTBHSA C TAJOHOM
Berynaror B auaiior,
Y4acTBYIOT B
KOJUIEKTUBHOM
00CYXJIeHUH, ydaTcs
BJIAJICTh MOHOJIOTHYECKOMN 1
JUAJIOTHYECKol hopMamMu
peun.
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23-25

MoHOCTb TOKa.

HNwmes amnepmerp,
AKKyMYJISITOP, KJIIOY, OIIPEIETUTh
MOIIIHOCTh TOKa B CIIUpPaIH Ha 4 oM.
Kax n3MeHuTcs 31 MOILIHOCTD, €CIIN
B3STh JIBa OJIMHAKOBBIX
AKKyMYJIATOPA, COEIMHEHHBIX
nocienoBareabHo? OTBET NPOBEPUTH
OIIBITOM.

Cobpats 11enb U, UCHOIb3Ys
Mumamnepmerp Ha 500 MA,
OTIpeAeNIUTh MOILITHOCTh TOKa
OTJIEJIbHO B JIAMIIE€ U 3BOHKE.
Hanpspkenue ucToyHuKa Toka
U3BECTHO.

—

Paccunrarh, KakoM MOIITHOCTH
HAJO0 B3Th Jamny Ha 220 B, 4TOOBI
COCIMHEHHAs TIOCIIEIOBATEIHHO C
Hell MaJjoBOJbTHas Jlamna (4 B, 3 BT)
ropesa HopMajabHBIM HaKajJoOM IMpH
BKJIIOYeHUH B ceTh 220 B. OTBET
IIPOBEPUTH OMBITOM, COSTUHUB
BBIOpAHHBIC JIAMITBI U BKJITIOYUB UX B
cetb 220 B.

Ha crone cobpana niens. O6e
Jammbl paccuuTassl Ha 220 B.
[IpoBepuTs, Kak OyAyT rOpeTh
JIaMIIbl, €CIIU LEMb BKIOYUTH B CETh
220 <?, ecnu 3aMKHYTh KJIFOY.
Pe3ynbrarhl OMBITOB OOBSICHUTS.

2 7

15 6m 756m

~2208

f

Kak ycTraHoBUTh Ha OmbITE,
KOTOpas U3 JByX OJIMHAKOBBIX MO
BHEIIHEMY BU]TY JIAMII,
paccunuTaHHbIX Ha 220 B Kaxkaas,
uMeeT OOJIBIITYI0 MOIIHOCTD, €CITU
HAJIKCH Ha JIaMIIax CTEePIUCH.

Kak ycraHoBUTh Ha OmbITE,
Kakasi U3 IByX OJMHAKOBBIX I10
MOIIHOCTH U BHEITHEMY BHJLY JIaMII

PaccuutbeiBath paboty u
MOIIHOCTH 3JIEKTPHUIECKOTO
ToKa, OCyIIEeCTBIAIOT
TTOVCK ¥ BBIJICIICHUE
HEOOXO0AUMON
nHdopmanuu. Beiiensior
KOJIMYECTBEHHbBIE
XapaKTePUCTUKU OOBHEKTOB,
3aJlaHHBIE CIIOBaMHU.
AHaMU3UPYIOT OOBEKT,
BBIJIEJISIS] CYIIECTBEHHbBIE U
HECYIIECTBEHHBIC TPU3HAKU
CamMocTosATeIbHO
(bopMyIHpYIOT
MO03HABATENIbHYIO 1IeJIb U
CTPOSIT AEHUCTBUS B
COOTBETCTBHUH C HEH
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paccuuTaHa Ha 0OJIbIIICe HAMPSUKCHHE
(220 B), umest npoBOJIa ¥ UCTOUHUK
Toka Ha 220 B. OTtBeT 060cHOBaTH U
IPOBEPUTH.

26-28

Pabora Toka.

Hcnonb3ys ycTaHOBKY CO
cnimpanbio 2 oM (puc. 159),meH3ypKy
1 4achl, ONPEAEIUTh paboTy TOKa B
CIIMPAJIX 3a 5 MUH U KOJIMYECTBO
TEIUIOTBI, IOJIy4EHHOE BOJOM 3a 9TO
Bpemsi. CpaBHUTD [1OJIyYE€HHBIE
pe3yibTaThl U OOBACHUTD, HE
IIPOTUBOpEYAT JIU OHU 3aKOHY
COXPAaHEHHUs SHEPTUH.

L

Ha crone cobpana ycraHOBKa.
Conpotusnenue cnupanu 4 Om. B
npodupke 20 r Bogsl. [Togcunrarh
(Oe3 ydera moteps Teria), yepes
CKOJIKO BPEMEHU JIOJKHA 3aKUTIETh
BOJIa, €CIIM CUJIa TOKA B IeTH OyaeT 2
A. M3MepuTh TeMIiepatypy BOJIbI U
3aMKHYTH 1lenb. OnpeaenuTs Ha
OTIBITE BPEeMsI HarpeBaHUs BOJIBI JI0
kurneHus. OObSICHUTDH PACXOKICHHE
pe3yabpTaTa, BEIUUCIEHHOTO U
MOJIy4YEHHOT'O Ha OIIBITE.

.

=
BSE
=

\ o

1.
Hcnonw3ys nacnopTHbIE
JTaHHBIE DJIEKTPOIUINTKHU, MAsJIbHUKA,
JIaMIIbl ¥ IPYTUX NPUOOPOB,

PaccuutbiBaTh paboty u
MOIIHOCTbH 3JIEKTPHUIECKOTO
ToKa, OCyIIeCTBISAIOT
TTOVCK ¥ BBIJCIICHUE
HEOOXO0IMMON
nHdopmanuu. Beiiensior
KOJIMYECTBEHHbBIE
XapaKTePUCTUKH O0BHEKTOB,
3a/laHHbIE CJIOBAMHU.
AHaMM3UPYIOT OOBEKT,
BBIJIEJISIS CYIIECTBEHHbBIE U
HECYIIECTBEHHBIC TIPU3HAKU
CamMocTosATenbHO
bopMyIHpYIOT
MO3HABATENbHYIO 1IeNIb U
CTpOSIT AEUCTBUS B
COOTBETCTBUH C HEH.
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OTIPEeAENUTh KOJIMYECTBO TEIUIOTHI,
BBIICJISIEMOE B KaKJI0M U3 HUX
IIEKTPUYECKUM TOKOM 32 5 MUH,
€CJIM HANpPsHKCHUE CeTH
COOTBETCTBYET NacnopTy mnpudopa.

29

Maruurtasie
SIBJICHUS.

C nomouIpI0 yCTaHOBKU
OTIPEJICTTUTh 3HAKU TIOJIOCOB Y
HCTOYHHUKA TOKA. 3Has 3HAKU
MIOJTFOCOB, OTIPE/ICIIUTh HAIpaBJICHUE
HaMOTKH.

P

Ha crone cobpana
yCTaHOBKA. 3Hasi HAIpaBJICHHE TOKA
Y HaIlpaBJICHHE HAMOTKH IPOBOJIA,
OTIPENIeIUTh MarHUTHBIC TIOJTFOCA
KaTyIIKH ¢ TOKOM. OTBET MPOBEPUTH
C TIOMOUIBI0 MarHuTHOH cTpenku. C
MIOMOIIBIO JIAaHHOW YCTaHOBKU
OTIPENIeIIUTH 3HAKH TTOIOCOB TAHHOTO
UCTOYHHUKA TOKA, IIPEIBAPUTEIHHO
3aKpbIB UX 0003HAYEHUE.

o—1|-1

30

DIIeKTpOMarHur.

Cobpartb ycranoBky. M3mensis
BEC I'PY30B, [10JIBEIIMBAEMBIX K
SKOPIO, TPOBEPUTH 3aBUCHMOCTD
CWJIBI TIPUTSKEHUSI SJICKTPOMArHuTa:
a) OT CUJIBI TOKA B KaTyIIKax
9JIEKTPOMArHuTa; 0) OT yKcia BUTKOB
(c onHOM M IByMS KaTyIIKaMHu); B) OT
pPacCTOSHUS MEXKAY SIKOPEM U
CEPICYHUKOM (TTOMEITast MEXIy
HUMU Oymary B OJIUH, JIBa, TPU U T. 1.
CJI051); T) OT TUIOIIATN
COIIPUKOCHOBEHUS SIKOPS C
CepJICYHUKOM (CHavasa sikopb
NPUIIOKHUTD MIUPOKOH IPaHbIo, 3aTeM
y3Koif — pebpom). 13 Bcex
IPO/IETaHHBIX OIBITOB CENaTh
BBIBOJIBI.

BbIABISTH CBSI3b MEXIY
ANEKTPUYECKUM TOKOM U
MAarHUTHBIM TI0JIEM,
OOBSICHATH CBSI3b
HaIpaBJIEHUs MarHUTHBIX
JUHUM MarHUTHOTO TIOJISt
TOKA C HallpaBJICHUEM TOKa
B IIPOBOJIHMKE. Boiaensior u
hopMyIUpyIOT podIeMy.
Ctpost Joru4eckue uemnu
paccyXIeHU.
YcTaHaBnMBaOT MPUIHMHHO-
CJIEICTBEHHBIE CBS3U
CamMocTosATenbHO
bopMyIHpYIOT
MO3HABATENbHYIO 1IeNIb U
CTpOSIT ACUCTBUS B
COOTBETCTBUH C HEH.

16




31

OMOBITHI C KOMIIACOM.

BpIsiIcCHUTH € TOMOILLIBIO
KOMIIaca, HAMarHW4eHo JU JaHHOE
OpUTBEHHOE JIe3BUE, U €CIIU 1A, TO
OIIPENIENIUTh €ro IOJI0Ca.
PasmaruuTuTh s1€3BUE, UMES MHUHIET
u criupToBKy. Ha onbiTe yoenurbes,
YTO OHO Pa3MarHU4EHO.

C nomorpro KoMraca
OIpeAEIUTh MOJI0Ca MarHuTa,
3aBEpPHYTOro B Oymary.

NmeroTcs TOIBKO 1B
OJIMHAKOBBIX HO’KOBOYHBIX MOJIOTHA,
OJIHO U3 KOTOPBIX HaMaruuueHo. Ha
OTIBITE OIIPENIENIUTh, KOTOPOE U3
[I0JIOTEH HAMarHU4€eHo.

HamarauTuts uriy Tax,
YTOOBI YIIKO 0Ka3aJ0Ch CEBEPHBIM
MIOJIFOCOM, @ OCTPUE — FOXKHBIM.
BoTKHYTB Uy B KOPKOBYIO POOKY
Y OIYCTUTD B CTaKaH C BOJIOM Tak,
4TOOBI UIJIa MJIaBaJIa BEPTUKAIBHO,
CEBEPHBIM MOJIIOCOM KBEPXY (pHC).
Ha onbITax BBIACHUTH, Kak OyzeT
BeCTH ce0sl mpoOKa ¢ UIJIOH, ecliu
MOJHECTU MarHUT Ha YpOBHE
CEBEPHOTI0 MOJIF0CA UTJIBI, FO’KHOTO,
€CJIM MarHuT NOBEPHYTH Ha 180°,
MOCTaBUTh BEPTUKAJIbHO TaK, YTOOBI
npoOKa oKa3anach MEXAy IMOII0CaMHU
Maraura. Bce HaOmromaeMele
SBJICHUS OOBSICHUTB.

Y irgensiii rh

|
l

"

i Y
iy

WA

it

OOBSICHSTH
HaMarHUYMBaHUE jKeJe3a.
Ocyl1ecTBIISIOT TOUCK U
BbIJIeJICHHE HEOOXO0IMMOi
uHpopMaluu. Beigsuraror
¥ 00OCHOBBIBAIOT TUIIOTE3BI,
peIaraT CrocoObl UX
POBEPKHU

CocCTaBIAIOT TUIaH U
MOCIIEI0BATENbHOCTh
JEUCTBUI
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C oOMOIIILI0 MAarHUTHOH
CTpEJIKH YOCAUTHCS, YTO JAHHBIN
CTAJIbHOM CTEP’KEHb OT IITATHUBA HE
HamarHuyeH. HamarHututsh ero B
MarHUTHOM I10J1€ 3€MJIH, UCIIOJIb3Ys
JUISL 3TOTO JIEPEBSIHHBIN MOJIOTOK, U
IPOBEPUTH, YTO CTEPIKEHb
HamMarHuTuics. OOBSCHUTH IPUUUHY
HaMarHUYUBaHMsL.

32

[elictBue
MarHMTHOT'O TOJIS Ha
MIPOBOJIHUK C TOKOM.

Ha crone cobpana ycraHoBKa
(puc). Kakue mnpousoiayt
M3MEHEHUS B TIOJIOKEHUU KaTYyIIKU
OTHOCHUTEJIbHO MarHuTa, eciu
3aMKHYTb 11enb? OTBET OOBSICHUTH U
MIPOBEPUTH ONBITOM. BBIACHUTS,
W3MEHUTCS JIM HAIIPaBIICHUE
JBUKCHHS KaTYIIKH, €CIU
OJIHOBPEMEHHO H3MEHUTH
HaIpaBlIEHUE TOKA B KATYIIKE U
noJitoc MaruuTa. OTBET 000CHOBATH.

4777 L7777

i

Ha crone cobpana ycraHoBKa,
B KOTOPOIl HCIOJIB30BaH pa300pHBIN
ANIEKTPOMATHUT C OJTHOM KAaTYIIKON U
MOTOK MPOBOJIOKU. BbIsicHUTB, Oyner
JIM IBUTATHCSI MOTOK, €CITH 3aMKHYTh
OJIHY TO0YIO 11eTIb, B KAKOM
HaIlpaBJICHUU OyJIeT IBUTATHCS
MOTOK TpH 3aMbIKaHUH 00€uX Lenei,
KaK U3MEHUTh HarpaBlICHUE
JBUKEHHS MOTKa (TIOKa3aTh JBa
crioco0a). Bce onbIThI OOBSACHUTS.

Ha crone cobpana
yCTaHOBKA. BBISICHUTH Ha OMBITE,

OnwuceIBaTh U 0OBACHATH
JEMCTBHE MarHUTHOIO MOJIS
Ha IIPOBOJIHUK C TOKOM.
AHaM3UPYIOT 0OBEKT,
BBIJIEIISIS CYLLIECTBEHHBIE U
HECYILECTBEHHBIC
IIpU3HAKU. BeIpakaroT
CMBICJI CUTyalluH
Pa3IUYHbIMU CPEACTBAMHU
(pUCYHKHU, CUMBOJIBL,
cxembl, 3Haku). PaboTaroT B
rpymnme. ydyarcs
apryMeHTHPOBATh CBOIO
TOUYKY 3PEHMSI, CIIOPUTD U
OTCTauBaTh CBOO MO3UILIMIO.

18




KaKoe HalpaBJICHHE TOKA TOJDKHO
OBITh B KaXKJOH 1IEIH, YTOOBI MOTOK
YAQISAICS OT SJIEKTPOMarHuTa pu
3aMBIKaHUHW 1IeTIeH (HalWTH J1Ba
crioco0a). byzer nu ABUTaTHCS MOTOK
¥ B KaKOM HarpaBJICHUH, ECJIH €ro
MMOMECTHUTH HE MEXTY TOJIFOCaMH, a
HaJ] CepICYHUKOM 3JIEKTpOMarHuTa’?
Bce orBeTh 000CHOBATD.

33-34 | 3ammra Texuuueckuii npoekt «COopka u ®opMupOBaTH KOHTPOJIb U
VHJIMBUYAJIbHBIX U | HCOIBITAHUE JIEKTPOMArHUTHOTO CaMOKOHTPOJIb MOHATHH
IPYIIOBBIX pere». anroputMoB. Oco3HaBaTh
IPOEKTOB U ce0st KaK JBIDKYIIYIO CHITY
UCCIIEI0BATEIbCKUX CBOETO HAY4CHUS.
pabor. OOBsCHATD Pu3NUECKUE

SABJICHUSA, IPOLUCCCHI, CBA3H
N OTHOLICHUA.

YUEBHO-TEMATHUYECKOE IIVIAHUPOBAHUE
no ¢pusuke B 9 kiaacce
Kypc eneypounoii oeamenvrnocmu “ Ixkcnepumenmanvuan guzuxa” (34 uaca)

Ne Tema Conepxanue TpebGoBaHMs K OCBOEHUIO
ypokKa MaTepuaia
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[Torpemnoctu
U3MEPECHUM.

AGCOIOTHBIE U OTHOCUTENBHBIC
MOTPEIIHOCTH MPSMBIX
n3MepeHnil. UuctpymeHTanbHbIe
MOTPEIIHOCTH U MOTPEIIHOCTH
oTcyeTa. DTallbl IJIAHUPOBAHUS U
BBITIOJTHEHUS SKCIICPUMEHTA.
Mepbl peoCTOPOKHOCTH NPU
IIPOBEICHUH 3KCIIEPUMEHTA.
HccnenoBanne HEKOTOPBIX
IIPOLIECCOB U SIBJICHUM B paAMKax
TBOpYECKHUX 3aanuii. O6paboTka
pE3yJIbTaTOB 3KCIEPUMEHTA.
Brrunciienue norpemHocTei
OIIbITA, UJUIIOCTPUPYIOLIETO
pelIeHre TBOPYECKOTO 3a1aHHUS.
3anuce pe3ysbTaToOB U3MEPEHUH.

HepaBHomepHoe
JIBUKEHUE.
Cnoxenue
IIepEMEICHU I
HaIlpaBJIEHHBIX 10
OJIHOM ITPSIMOM.

OrnpenenuTh Ha ONBITE
CPEIIHIOI0 CKOPOCTH JIBMXKCHUS
KapeTKH MO JIJTMHHOW HAKJIOHHOMN
HaIPaBJISAIONICH, UCTIONB3YS AJIS
3TOTO ANEKTPOHHBINA CEKYHIOMED
Y U3MEPUTEIILHYIO JICHTY.
JlokazaTth HEpaBHOMEPHBII
XapakTep JBIKECHUS KapEeTKH.
JlaGopaTopHas pabora,
BBITIOJIHEHHUE TMTPAKTHYECKOM
paboThI 1O UHCTPYKIIMU

OBnazeTb NPaKTUYECKUMU
HaBBIKAMH U3MEPEHUS
CKOpPOCTH TeJia M0 BEJIMYUHE
€ro nepemMenieHus 1
BPEMEHU JBUKCHUS
IIpoBeputs yrBEpKACHUE O
TOM, YTO TIEPEMEIICHUE Tela
OTHOCHTEIIBHO
HEIIOIBMKHOM CUCTEMBI
OTCYETA PAaBHO CYMME €T0
MepeMEIleHUs B MOJIBUKHON
CHUCTEMEU MEPEMEIICHUS
MMOABHKHOM CHCTEMBI
OTHOCHTEIIBHO
HEIIOABHKHOM.

Crnoxenue
IepeMeILCHU I
HaITpaBJICHHBIX 1101

YIJIOM JPYT K JIPYTY.

JlabopaTopHas padorta,
BBITNIOJTHEHUE NTPAKTUYECKON
paboThI MO UHCTPYKIIMU

IIpoBepuTh yTBEpKACHHUE O
TOM, YTO NIEPEMELLECHUE TeNa
OTHOCHTEIIBHO
HEIOABHXKHOM CHCTEMBI
OTCYETA PAaBHO CYMME €T0
[EPEMEILECHUS B MIOIBUKHON
CHCTEME U NIEPEMEILICHUS
MOABHKHOM CHCTEMBI
OTHOCHTEIIBHO
HEIOIBHXKHOM.

H3mepenue moayen
JIMHEHNHOH U YIIIOBOU
CKOPOCTH IIpH

JlabopaTopHas paborta,
BBINOJIHEHUE MTPAKTUYECKOM
paboThI MO UHCTPYKIIMU

OBnazeTs NpakKTUYECKUMU
HaBBIKAMU U3MEPEHUS
JIMHENHOM U YIIIOBOM

pPaBHOMEPHOM CKOpOCTH.
JAOBHUXKCHUU I10
OKPYKHOCTH.
Nsmepenue JlabopaTopHas paborta, OBnageTh MPaKTUICCKUMHU

HEHTPOCTPEMHUTEIBHOTO
YCKOPEHUSL.

BBINOJIHEHUE MTPAKTHYECKON
paboThI MO UHCTPYKIIMU

HABBIKAMU U3MEPECHHUS
[IEHTPOCTPEMHUTETLHOTO
YCKOpEHUs

CrnosxeHue AByX CHUJI,
JICMCTBYIOIUX HA TEJIO

JlabopaTopHas paborta,
BBHITIOJTHEHHE MPAKTUIECKOU

[TIpoBeputh cripaBeIIMBOCTh
MpaBUJIa NapajuIeIorpaMma.
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MO YIJIOM APYT K
Apyry.

3aBUCUMOCTb MOJTYJIEH
CHUJI HATSDKCHUS HUTEH
OT yrja MEXJy HUMH
IIPU [IOCTOSIHHON

paboTHI IO HHCTPYKIIUH

PaBHOJICHCTBYIOIICH.

7 HccnenoBanue JlaboparopHas pabora, Y CTaHOBUTH 3aBUCUIMOCTh
JIBYDKCHUS TeJa TOA BBIITOJTHEHUE MTPAKTUUECKON JaTbHOCTH TI0JIETA Tena,
JENCTBUEM CUJIBI paboThI 10 MHCTPYKIUH OpOLIEHHOTO
TSDKECTH TOPU30HTAIBHO, OT BBICOTHI

Opocka

8 N3ydenue tpacktopun | JlaboparopHas padora, DKCHEepUMEHTAIBHO
JIBIDKEHUS Tena BBINOJIHEHUE MTPAKTUYECKON JI0Ka3aTh yTBEPKIACHUE O
OpOIIEHHOTO pabOTHI IO HHCTPYKIIUH TOM, YTO TeJIO, OPOIIEHHOE C
TOPU30HTAIILHO HEKOTOPO BBHICOTHI

TOPU30HTAIIBHO, O]
JEHCTBUEM CHJIBI TSDKECTH
JIBIDKETCS 110 rapadosie

9 Uccnenoanue ynpyrux | JJaboparopuas pabora, HccnenoBath 3aBUCUMOCTD
CBOMCTB CIUPAIBHOW | BBINOJHEHHE MPAKTHYECKOM KECTKOCTH MPYKUHBI OT
P Y>KHHBI paboThI M0 HHCTPYKIHH qHCIa €€ BUTKOB, YOS TUTHCS

B 3aBHCHMOCTH OT JIMaMeTpa
BUTKOB M MaTepHuaia
POBOJIOKH

10 HaGmronenue JlaboparopHas pabora, Y CTaHOBUTH 3aBUCUIMOCTh
M3MEHEHHS MOJYIISI BBIITOJTHEHUE MTPAKTHUECKOM Beca TeJa OT HalpaBJICHUS
Beca Tela, paboThI M0 HHCTPYKIHH YCKOPEHHUSI.

JIBMKYIIIETOCS C
YCKOPEHHUEM,
HaOro1eHue
HEBECOMOCTH.

11 N3mepenune monyns JIaGoparopHas paboTa, OBnazneTs NpakTUYECKUMU
HAYaIbHOM CKOPOCTH M | BBITTOJIHEHHUE MTPAKTUIECKON HaBBIKAMU U3MEPEHUS
BPEMEHU TOPMOXKEHHsI | pabOThI IO HHCTPYKIIUU MT'HOBEHHOI CKOPOCTH Tena
TeJa, IBUKYIIETOCS 10 BEJTMYUHE €TI0
O[] IeHCTBHEM CHIIBI nepeMeleH st U BpeMeH!
TPEHUSI. JIBYDKCHHUS

12 N3mepenune monyns JIaGopartopHas paboTa, OBnaneTs NpakTUYECKUMU
MTHOBEHHOM CKOPOCTH | BBIITOJIHEHHE MPAKTUIECKON HaBBIKAMU U3MEPEHUS
U MOAYJISl YCKOPEHUs paloThI 10 MHCTPYKIMH MT'HOBEHHOIl CKOPOCTH Tena
TeJa, IBUKYIIETOCS Y YCKOPEHHsI TI0 BEIIMYMHE
O[] IEHCTBUEM CHIIBI ero rnepeMereHus 1
TSOKECTH U CHITBI BPEMCHU JIBUKCHHUSI
YIIPYTOCTH.

13 Brisicnenue ycnoBuit JlaGoparopHas padora, [TonmyuuTs ABa ycnoBus
paBHOBeCHsI Tela, BBINOJIHEHUE MTPAKTUYECKOM paBHOBECHsI TBEPJIOTO Tea.
HMMEIOILETO OCh paboThI M0 UHCTPYKIIMU
BpaIlIeHUs, IPU
JEeWCTBUHN HA HETO CHII.

14 Hab6monenue BuioB JlabopaTopHas paborta, Paznuuate ycroiiunBoe ,

paBHOBECHS Tela,
HMMEIOLIErO OCh

BBINOJIHEHUE MTPAKTUYECKOM
paboThI M0 UHCTPYKIIMU

HEYCTOMYMBOE U
0e3pa3InyHOe PaBHOBECHS.
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BpallleHuUs.

Pemenne skcriepuMeHTaIbHBIX
3ajad.

Ha ctone cobpana ycraHoBKa.
Onpenenuts cuily 1aBleHUs
pbryara Ha ock onopsl. OTBET
MIPOBEPUTH C

MOMOIIBIO THHAMOMETPA.

K xoH1am sierkoit oiHOpOAHOM
JEPEBSHHON PEVKU

IIO/IBEILIEHBI TUPU PA3HOW MacCCBHI.
Hcnonp3ys macitabHyro
JIMHEWKY, HAaTU TOUKY ITO/IBECA
pEeHKHU-pbIYara Ipu ero
paBHOBecuH. OTBET IPOBEPUTH,
II0JIBECUB PEIKY BHIOpaHHOM
TOYKE K IITAaTUBY.

15

Ornpezenienue eHTpa
Macc, HaxoJISIIerocs
BHE TeJa.

JlaboparopHas pabora,
BBINOJIHEHUE MTPAKTUYCCKON
paboTHI 10 MHCTPYKITHH

OBnazeTs NpakKTUYECKUMU
HaBBIKAMH OIPEICITICHUS
IICHTPa Macc.

16

Mexanunueckas pabota

Pemenne skcriepuMeHTaNIbHBIX
3a/1ad4.

Ha nue cocyna ¢ Bogon
JIEKUT METAUTHYECKUIN OPYCOK.
N3006pa3uth rpaduk,
BBIPAXKAIOIINI 3aBUCUMOCTb
CWJIBI, IPUMEHSEMOM IIPH
nogbemMe Opycka U3 BOJIbI, OT
BBICOTHI oabeMa. [lo rpaduky
OTIpEACIUTh BEIUUUHY
COBepIIeHHOH paboThl. MmeroTcs
JTUHAMOMETP M MacIiiTaOHas
JINHEMKA.

NmeroTcs nmHaMOMETp U
MaciiTabHas TMHeHKa.
[Toctpouts rpadux,
BBIPAXKAIOIINI 3aBUCUMOCTb CHUJIbI
pacTsDKEHUS MPYKUHBI OT
BeJlepka Apxumeza npu
yanuHennu ee Ha 20 cum. Tlo
rpaduKy onpeaenuTh BETHUNHY
COBEPIIICHHON PabOTHI.

17

Mexanuueckas

Pemenue OKCIICPUMCHTAJIbHBIX
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MOIITHOCTbS.

3amad.

Ornpenenutb CpeHIo
MOIIHOCTB CTPYH BOJIBI TIPH
BBIXOJIE €€ U3 PE3UHOBOH TPYOKH,
uMes MEH3YPKY, CEKYHIOMEp U
MacmTaOHy0 JUHEHKY. TpeHue B
TpyOKe He yunThiBaTh. Kakas
CHJIa B 9TOM CJIy4ae MPOU3BOIUT
pabory?

e Z

Kak onpenenutsb

MEXaHUYECKYIO MOIIHOCTh
MOTOpa

AJIEKTPOIPOUTPHIBATEIIS,
UCIIONB3YS

rupto Maccoit 500 r ¢ HUTKO,
OJIOK, IITaTUB, U3MEPUTEITHHYIO
JIEHTY U CEKYHJIOMEp WJIH METPO-
xoM? IToka3aTe OIBIT.

18

HaxioHHas 10CKOCTE.

Pemenue skcriepuMeHTATLHBIX
3a7ad4.

[TogoGpath Takoit HaAKJIOH
JOCKH, YTOOBI OpyCOK

PaBHOMEPHO COCKaJIb3BIBAJI C HEE.

Nwmest maciTaOHyIO JTUHEHKY,
OTIpEeICTIUTh CUITy TpeHUsI OpycKka
0 JIOCKY, €clii Bec Opycka JaH.

Nmes macmtabHyIO
JIMHEUKY, ONPEEIUTh, KAKOU
JUIMHBI HAJI0 B3ATh JOCKY, YTOOBI
C IIOMOIIBIO €€ MOJHATh
TPYKEHYIO TENeXKy (Macca
JlaHa) Ha IOJJTbEMHBIN CTOJHK,
ucnons3ys cuiy 4 H. Otser
IIPOBEPUTH HA OIBITE, UCTIONb3Ys
JTMHAMOMETD.

19

CpaBHeHue paboThl
CHIIBI TSHKECTH C
W3MEHEHUEM
KHHETHYECKOI
SHEPIUH.

JlaGopatopHnas pabora,
BBITIOJTHEHUE MTPAKTUIECKON
paboThI 10 MHCTPYKIMH

OKCEpUMEHTAIEHO
MOJTBEPAUTH
CHPaBEAIIUBOCTE (POPMYIIBI
A=AEy

20

H3smepenue monyist
UMITyJIbCa TeJla

JlabopaTopHas paborta,
BBINOJIHEHUE MTPAKTUYECKOM
paboThI M0 UHCTPYKIIMH

DKCEPUMEHTATBHO
OTIPECTUTh UMITYIIbC
¢BOOOHO ITAArONIETO TEIA.

21

3aKOH COXpaHEHHUS
UMITYJIbCA TIPU YIPYTOM
COyJapeHHUHU.

JlaGopatopHnas pabora,
BBITTOJIHEHUE TTPAKTHIECKON
paloThI 10 MHCTPYKIMH

DKCnepuMEHTAIBHO
MTOJATBEPINUTH
CIIPaBEJIMBOCTD 3aKOHA

23




COXpaHEeHHs UMITyJIbca AJIs
JIBYX I1apOB pa3HON MaccChl
IIPU UX LEHTPAIbHOM

CTOJIKHOBEHUH.
22 3aBucuMocTh Tiepuona | Jlaboparopnas paboTa,
KoJieOaHui MHCTPYKIIHIO COCTAaBUTh
NPY>KUHHOTO MasiTHUKA | CAMOCTOSITEIILHO
OT Macchl rpy3a
KECTKOCTH TIPY>KUHBI
23 Onpenencuaue JlaboparopHas pabora,
YCKOPEHUsI CBOOOTHOTO | MHCTPYKIIUIO COCTABUTh
HaJICHUS ¢ TOMOIIBIO CaMOCTOSITENTLHO
MaTeMaTHYECKOTO
MasiTHUKA.
24 Hab6nronenue crosiunx | Jlaboparopnas paboTa,
BOJIH. BBITOJIHEHUE MTPAKTUYECKOM
paboThI 110 HHCTPYKITHH
25 SAsnenne OMU Pemenne skcnepuMeHTAIBHBIX

3a/1ay.

Ha mrraruBe ykperien
MMOAKOBOOOPa3HBIN pa30OpHBIi
anekTpomariuT. O/iHa KaTylka
ero 4epes Kiro4: u peocrat PI1-6
MIPUCOEANHEHA K aKKYMYJISTOPY,
BTOpas—K JIEMOHCTPALlUOHHOMY
rasibBaHOMETPY. Kak BO BTOpOi1
KaTyLIKE MOJIyYUTh
MHIYKIMOHHBIN TOK? [loka3aTh
HE MEHee TpeX CIOCOOO0B.

Ucnonp3ys nerns,
COOpaHHYIO IO CXeME, OTBETUTh
Ha BOIPOCHI U KXl OTBET
000CHOBATh U MPOBEPHUTH
OTIBITOM: @) OTKJIOHUTCS JIU
CTpeJiKa rajJbBaHOMETpa U B
KaKyl0 CTOPOHY, €CJIM 3aMKHYTh
kimou? 6) Kak nomyuuts
WHIYKITMOHHBIN TOK B OOJBIION
karymke? B) byaer nu Bo3HUKATh
WHIYKIIMOHHBIN TOK B IETTH
OO0JIBIIION KATYIIKH, €CIIU BHYTPh
MaJIOi KaTyIIKH C TOKOM
OITYCKaTh >KEJIE3HBII CepACUHUK?
r) Korna Benuuumna
MHAYKIIHOHHOTO TOKa OyAeT
0oJIbIIe: TP IBUKEHUH MaJon
KaTYIIKH OTHOCUTEIHHO OOJBIION
C CepJICYHUKOM HJTK 0€3 Hero?

24




—

s

26 N3yuenune nmpuHIUna JlaGopaTopHas padora, COopka u uctbITaHNE
JIECUCTBUSA BBINIOJIHEHUE TPAKTHYECKOM JICUCTBYIOILLIEH MOJIEIIN
TpaHchopmaropa paboThI 110 HHCTPYKITHH TpaHnchopmaropa.

27 N3mepenune JlaboparopHas pabora, YCBOUTH MPUHITUTT
YBEIUYCHUS JTYITbI WHCTPYKIIUIO COCTABUTh NEHCTBUS, TIPUEMBI

CaMOCTOSITEITLHO WCIIOJIb30BaHUS U
OIIPEICIICHUS YBEITHUCHHUSI
JTYBL

28 Uccnenosanue sinenus | Jlaboparopuas pabora, DKCTIepUMEHTAIEHO
MOJTHOTO BHYTPEHHETO | BHITIOJHEHHE MPAKTUICCKON JIOKAa3aTh CIPABETABOCTh
OTpaKEHHsI CBETA paboThI 110 HHCTPYKIHH YCIIOBHIA , HEOOXOIMMBIX JIJIS

HaOJIIOICHUS SIBIICHUS
TIOJTHOT'O OTPAYKEHHMSI CBETA.

29 Onpenenenue JIaboparopHas pabora, OBnageTh NPaKTUYECKUMHU
MOKa3aTest BBITIOJTHEHHUE MMPAKTUICCKOU HABBIKAMU OIPEICTICHUS
NPEJIOMJICHUS CTEKJIA. | pabOThI 10 WHCTPYKIIUU MoKa3aTess MPEIIOMIICHHSI.

30-33 | 3ammra [IpoexT «Onpenenenne MmomeHTa | GopMHUpPOBATH KOHTPOIb U

WHUBUYaJIbHBIX U
TPYIIIOBBIX IPOEKTOB U

HHCPLIUU U MOMCHTA CUJI TPCHUA
MEXaHHUYECKUX ITOJBUXXHBIX

CaMOKOHTPOJIb MIOHITHH U
anroputmoB. Oco3HaBaTh

UCCIIeI0BaTEIbCKIX arperaToB B TEXHHUUYECKUX ce0s Kak JBIDKYILYIO CUITY

pabor. YCTPOHCTBAX». CBOETO HaYYCHUSI.
OOBsCHATH (hu3NYecKHe
SIBIICHHSI, TIPOIIECCHI, CBSI3U U
OTHOILICHHUS.
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