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IHosicHuTeILHAA 3AIIUCKA.

Kypc BHeypodHOU HesTeNbHOCTH «DKCIEepUMEHTaIbHas (HU3UKa» MpeIHaA3HAYCH IS
ydamuxcs 7-9 KIacCOB OCHOBHOM IIKOJIBI, JKEIAIOUIUX IMPUOOPECTH OMBIT CaMOCTOSTEIHHOTO
MIPOBEACHUS HKCIIEPUMEHTOB 110 pu3uke. Kypc mocTpoeH ¢ onopoii Ha 3HaHUSI 1 YMEHUS yUallnuXxcs,
npuoOpeTéHHple Ha ypokax ¢usnkd. Kypc mnpeamMeTHO-OpUEHTUPOBAHHOM, IPUKIIATHON
HAINPaBJICHHOCTH, YTIyOJIsSeT W CUCTEeMATH3UPYET 3HAHUS YYalIUXCsS O CI0CO0axX H3MEPCHHS
(bU3UYECKUX BEIUYHMH, CIIOCOOCTBYET PA3BUTHIO YMEHUS aHAJIM3HPOBATH PE3YyJIbTaThl (PU3HMYECCKUX
OIBITOB W HAOJOJCHUN, CO3/aeT MPEANOCHUIKU JIJIi CTAHOBJICHHUS M PA3BUTHS Y IIKOJHLHUKOB
HCCIIE0OBATEIIbCKOM KOMIIETEHIIMH, KOTOpas paclEHUBACTCS KaK BaKHEHIas CHOCOOHOCTh
YyeJIoBeKa K IO3HAHUIO.

B pabore co mkoapbHUKaMH Ha MEPBOE MECTO BBIXOJUT CAMOCTOSTEIbHAs JIEATEIbHOCTh
y4almxcs, MPUMEHEHHE HMH HCCIIEOBATEILCKUX METOJOB, PAa3BUTHE HABBIKOB IOATAITHOTO
BBITIOJIHCHUS 3aJaHusl, MPOEKTHAsI JEATEIbHOCTh. AKTYyallbHBIM SIBJISICTCS TOBBIIICHHE WHTEpeca
y4aImmxcs K 9KCIEepUMEHTHPOBAHUIO.

VYcernemHoe u3ydeHue Kypca «IKCIepuMEHTalbHass (PU3MKay IPEArnojaract BBIIIOJHCHHE
OMpEJICTICHHBIX YCIOBUM, Han00JIe€ BAXKHBIMU U3 KOTOPBIX SIBJISIOTCS CICAYIOIINE:

- IIAPOKOE HCIOJb30BaHUE COBPEMEHHOM MYJIbTUMEIUHHON M TPOEKIIMOHHOW TEXHHKH,
aBTOMATH3aMsl y4eOHOr0 W JIAOOpaTOPHOTO OKCICPHUMEHTOB M PAcuyeTOB, MaTEeMaTHYECKOE
MOJICIIUPOBAHNE

- UCINOJIb30BaHWE MEXKIyHapomHoW cuctembl eauHul, CH, a Takke paccMaTpuBarOTCs
HECHCTEMHBIC CIUHHUIIBI M3MEPEHUS B HCTOPUYECKOM PaKypce, JOJbHbIE W KpPaTHBIC €IUHHUIIBI
WU3MEPEHUS;

-yJaniuecs oOecrieueHbl COBPEMEHHOH y4eOHOW JUTepaTypoi, KOMITbIOTEPHBIM
COIPOBOXJICHUEM U METOUKAMU TOBBITIICHHSI Y()(PEKTUBHOCTH YCBOCHUS y4EOHOTO MaTepuraa.

Yuutenb  MOXET BHOCUTh KOPPEKTHBBI B paclpeliesieHME  4acoB,  yUMThIBas
MOJITOTOBJICHHOCTh YYaIlIUXCsl, MX 3aWHTEPECOBAHHOCTH, JKelaHue paborarh. Ha BHEypOYHBIX
3aHATHUAX IIKOJBHUKHA Ha MPAKTUKE 3HAKOMSTCS C TEMHU BHJIAMHM JCSITCIBHOCTH, KOTOPBIC SBJISIOTCS
BEIYIIIMMH BO MHOTHUX WHXXEHEPHBIX M TEXHHUYECKUX MPOQPECCHUNX, CBA3AHHBIX C MPAKTUUYECKUM
MIPUMEHCHHUEM (07370478
Baxxusim METOI0JIOTHYECKUM MOMEHTOM SIBJISIETCS TO, 4TO pabora BeACTCS
B KOJUICKTHMBE YyYaIllUXCS, MMEIOUIUX CXOJHYIO MOTHBAIMIO K Yy4eOHOW NeATeqbHOCTH. 1o, 4To
KKl M3 YJICHOB KOJUIEKTHBA 3aHAT PEIICHUEM OIPENeNIeHHON MpoOJieMbl, TO, YTO OH HE
3aMBIKAETCsl B €€ paMKax, MMEeT BO3MOKHOCTh BBIPaKaTh CBOW MBICIIH, CIIOPUTH, OTCTAaMBATh CBOU
yOKICHUS, W JeNaeT M3 YYCHWYSCKOrO0 KOJUICKTHBA OOIIECTBO €IMHOMBIIUICHHUKOB. OIIBIT
CaMOCTOSITEJILHOTO BBITTOJTHEHUSI CHavalla MPOCTBIX (PU3MYECKUX SKCIEPUMEHTOB, 3aTEM 3aJIaHHM
HCCIIE0OBATEIIbCKOTO THUIA, MPOEKTHBIX pPabOT  MO3BOJsET MO0 yOEIUThCS B MPaBUIBLHOCTH
MpEeABAPUTEIIBHOTO BbIOOpA, TMOO0 M3MEHHUTHh CBOM BBHIOOp M MONPOOOBATH ce0s B KAKOM-TO WHOM
HaIpaBJICHUU.

OcHOBHBIE LIEJIH Kypca.

1.Pa3BuTHe M aKTMBU3aLMs TBOPYECKOIO MBIIIJICHUS YYAIIUXCs, OBJIAJCHUE UMH HAY4YHBIX
METOJIOB IO3HaHMs MPHUPOJBI Yepe3 CUCTEMY TBOPYECKHUX 3aJaHUi, MPOOJIEMHBIM 3KCIIEPUMEHT,
MpOBE/ICHNE HAOIIOICHUI €CTEeCTBEHHOHAYYHOTO cojepkaHus. [my0okoe MoHMMaHue yJauiuMucs
(bu3nyecKkux sBJICHUN; yMEHUE MPUMEHATh Hay4YHbIE METO/bl MCCIIEJ0BaHUs; Pa3BUTHE HAYYHOI'O
CTHJISl MBIIUICHUS; CIIOCOOHOCTh BHUJETHh W pEIIaTh MPOOJIEMBI, TUNIAHKPOBATH M OIICHUBATH CBOIO
JESATEIIBHOCTD U €€ PE3YJIbTaThl.

2.®opMUpOBaHHUE LEJIOCTHOTO IMpEACTaBIEHUS O (U3MYECKUX BEJIMYMHAX, Pa3IUYHBIX
CUCTEMAaX €IMHULl U3MEPEHUS.

3.PazBuTHe HaBBIKOB O00paOOTKM W aHalM3a pe3yJabTaTOB  AKCIEPUMEHTAIHHON
JESTEIIBHOCTH.
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4.Pa3BuTHe CIOCOOHOCTH K HCCIIE0BATENILCKOM NEATEIbHOCTH Yepe3 CUCTEMY TBOPYECKHX
3aJlaHui, TNpoOJEMHBIH HKCHEPUMEHT, MPOBEACHUE HAOJIOJEHUN  €CTECTBEHHOHAYYHOI'O
COJEpP)KaHUs M AaKTHUBHU3ALMsl TBOPYECKOTO MBIIIJICHUS Yy4Yalluxcs, OBJIAJACHUE MMM Hay4dHBIX
METOO0B MO3HAHUS ITPUPOIBI

5.0kazaHue MoMOUIM y4eHUKY B 000CHOBAaHHOM BbIOOpE NpoduiIs AaibHENIIEro 00ydeHHUs.

Ilenu éocnumanua:

1.®opMupoBaHHE KyIbTYPbl PEYU YUAIIUXCS.
2.Pa3BuTne HHTEpECa K CAMOCTOSTEILHOMY HAOIOACHUIO SIBJICHUH.

Henu pazeumus:

1.Pa3BuTne BOOOpa)k€HHUS YYalIMXCsd HAa OCHOBE METOAA MOJACIHPOBAHUS (HU3NIECKON
CUTyaLuH.

2.Pa3BuTuEe BHUMaHHs Y4YalllUXCsl B NpOLECCE HAONIONEHHUS 3a XapaKTepoOM IPOTEKaHMs
(bu3NYECKUX SIBICHUH.

3.®opMHupOBaHUE MPHEMOB pPAMOHAIHHOTO 3allOMHHAHWS Y4eOHOrO Marepuana Ha
IIpUMepe 3HAKOMCTBA yJallluXcs ¢ €ro KOHKPETHBIMU MpUeMaMi (OIIOPHBIE CUTHAJIBI).

4.Pa3BuTrEe MBINUICHWS HAa OCHOBE HCIIOJNIb30BAaHUS TMPaBWI (HOPMANBHON JIOTUKU TIpU
aHaiu3e 1 0000IIEHNH TaHHBIX YKCIEPUMEHTA.

OcHoBHBIE 321241 Kypca.

1. ITo3HAaKOMHUTh C OCHOBHBIMH IMyTSIMH W METOJaMH MPUMCHCHHS 3HAHHMHA 10 (U3HMKE Ha
MIPAKTHKE.

2.Hay4uTh BBIIOJHATH 9KCIICPUMEHTAIBHBIC 3aaHHS.

3.¥Y1iryOuTh 3HaHUS O METOJIaX pacyeTa MOTPEIIHOCTSH N3MEPEHUSI.

4.1103HaKOMHTh C HKCIIOJIb30BAHHEM H3MEPHUTEIbHBIX MPHOOPOB M IMPUMEHCHHEM HX Ha
MIPAKTHKE.

5.Cnoco0cTBOBaTh Pa3BUTHIO yMEHUW HaOMI0IaTh, AaHAIM3UPOBATh, YCTAHABIMBATH
MIPUYUHHO-CJICICTBEHHBIC CBS3H, (OPMYIMPOBATH THUIOTE3b, 0OOCHOBBIBAST WX W IPOBEpss HaA
IIPaKTHKE.

6.CucreMaTu3upoBaTh M OOOONINTH 3HAHUS yYANIMXCS 00 3KCIEPUMEHTAITHPHOM METOJIEe
MMO3HAHUS TIPUPO/IBL.

7.Pa3BuBaTh KPUTHUYECKOE MBIIUICHUE TP OICHUBAHWU PE3YJIbTATOB IPOJICITAHHBIX
AKCIIEPUMEHTOB.

8.BocnuThIBaTh TPYAOIIOOHE, TBOPYECKOES OTHOIICHUE K TPYAY W WHUIIMATHBY, PACIIHPSATH
MEXKIPEIMETHBIC CBA3M MEXAy (HU3MKOM M TPYAOBBIM OOydeHHEM, MAaTeMaTHKOW, IOMOIaTh B
BBIOOpPE JABHEUINETO MPOQUITSI 00YICHHS.

TpeboBaHus K yPOBHIO 00y4€HHOCTH W MOJATOTOBKH.
Yuammuecsi B KOHIe Kypca 00yueHHs 10JKHbI YMETh:

1. CaMocTOsTENPHO W MOTHUBHPOBAaHHO OpPraHU30BHIBATH CBOIO  IIO3HABATEIbHYIO
IEATENbHOCTD,

BJIaJIETh HABBIKAMU OPTaHU3AIMU U YYaCTUS B KOJUIEKTUBHOM JEATEIbHOCTH.

2.0praHu3oBbIBaTh U  TMPOBOJUTH  IKCIEPUMEHTAJIbHO-UCCIEOBATENBCKYI0  paboTy
(BBIIBUTATH TUIIOTE3bI, MOJICIUPOBATH, OCYIIECTBIISITH MPOBEPKY, IPOTrHO3UPOBATH PE3yJIbTaT).

3.CaMOCTOSTENIbHO CO3/1aBaTh AJITOPUTMBI ITO3HABATENIBHOW JEATEIbHOCTH I pPELICHUs
MMO3HABATENIbHBIX 33]1a4, OCYIIECTBIIATh MOUCK HHGOPMAIINHN, KPUTHUYECKHU €€ OLICHUBATh.
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4 .Ucnons30BaTh MYHBTHMCHHﬁHBIe pPeCypCbl MW  KOMIIBIOTCPHBLIC TCXHOJIOTHUH  JIA
MNpeACTaBJICHUA PE3YJIbTAaTOB JSKCIICPUMCHTA. Brruncuasars MOrp€IIHOCTU NPSAMBIX WM KOCBCHHBIX
HSMepeHHﬁ; OLCHUBATh CBOU y‘{e6HBI€ JAOCTHIKCHUA, YUAaCTBOBATHL B IUCKYCCHUMU.

Ilepeuuciiennble yMeHus1 GOPMHPYIOTCS HA OCHOBE CJIEAYIONIUX 3HAHUIA:

1.LluKI1 mO3HaHUS B €CTECTBEHHBIX HAayKaX: (DaKThl, TUIIOTE3a, SKCIEPHUMEHT, CJICICTBHS.
2. Ponb 3KcTIEprMEHTA B TO3HAHUU.

3. CooTHOIIEHNE TEOPUH U HIKCIIEPUMEHTA B [IO3HAHUM.

4.IlpaBuia 1moyib30BaHMs U3MEPHUTEIBHBIMH TPHOOPAMH.

5.I1poucxoxaeHue NOrpeiHOCTed H3MEPEHUH, NX BHIBL.

6.3anuch pe3ysbraTa IpSIMbIX U3MEPEHUN C yU€TOM MOrPELUIHOCTH.

IIpuHuunbI 0TOOpPa cogepKaAaHUA M OPraHU3ALMHN y4eOHOr0 MaTepHaJa.

Ipunyunvr omoopa cooepricanus yueono20 mamepuana.

1.CooTBeTCTBHE COAEP)KAHUS YPOBHIO KJIaCCHYECKOW (PU3MKH, a TaKKe YPOBHIO Pa3BUTHUS
COBPEMEHHOU (DU3HKH.

2.CooTBeTCTBHE CoJiepKaHUs U GOPM NpebsABICHUS 3a/1a4 TPeOOBAHUSAM I'OCYAaPCTBEHHBIX
IIporpaMM 1o (usuke.

3.B0o3MoKHOCTh 00y4€HUs aHATIU3Y YCIOBUN SKCIIEPUMEHTAIBHO HAOII0AAEMBIX SIBICHUI.

Memoowvt u opzanuzayuonnsie opmot 00yueHus.

Meroasl 00ydeHus, IPUMEHAEMbIE B paMKaxX Kypca JIOCTaTOYHO pa3zHooOpasHbl. IIpexie
BCEro, 3TO McCieqoBaTeNnbckass paboTa caMuX Y4YalUXCsl, COCTABJIEHHE IIJJaHAa IPOBEICHUS
JKCIIEPUMEHTAIBHOIO HCCIEAOBaHUsA, 4 TaK)KE IOATNOTOBKA M 3aIMTA yYaIIMMHUCS BBIIIOJIHEHHON
paGoTbl. B 3aBHMCHMMOCTH OT UWHAMBHUIYQJIBHOTO IUIaHA YYUTENIb IpeJylaraeT ydaliuMmcs
IIPEyCMOTPEHHBIN IPOrpaMMON IEpeueHb AKCIEPUMEHTAJIbHBIX 33JaHUNM Pa3IMYHOTO YPOBHS
cioxkHocTd. [loMHMO HCClieoBaTENbCKOr0 METOAA 1eNIeCO00pa3HO HCIOJIb30BAaHHE YaCTHUHO-
IIOMCKOBOI'O, MPOOJEMHOTO0  W3JIOKEHUS, a B OTICJIbHBIX CllydasgxX HHPOPMAIMOHHO-
WJUIIOCTPATUBHOTO.

Jlist peanu3anuy Lenaed M 3a4ad JaHHOIO INPUKIAJHOTO Kypca HCIOIb3YIOTCS CIENYIOIUe
GbopMBl 3aHATHUN: SKCIIEPUMEHTAJbHbIE 3aJaHUsl B IOCJIEOBAaTEIbHOCTH «OT IPOCTOro K
CIIO)KHOMY», KOTOpbIC BBIIOJHAIOT (YHKIMIO pa3BHUBaroOIIerocs OOyuYeHHUs; NPaKTHYECKUE
paboThl ydamuxcss B (u3HUecKoi 1a00opaTOpUM M BBIIOJIHEHHUE MPOCTBIX 3KCIEPUMEHTAIBHBIX
3aJaHuil B JOMAalIHUX YycloBUsAX. Ha mnpakTuyeckux  3aHATUSX [PU  BBINOJIHEHHUH
SKCHEPUMEHTAIbHBIX padOT yuammecs MPHOOPETa0T HABBIKM IUIAHUPOBAHUSA (PU3HUECKOTrO
AKCIIEPUMEHTA B COOTBETCTBUHU C ITOCTABJIEHHOM 3aJaueil, yuaTcsl BbIOUpaATh palliOHAIbHBIA METO/
U3MEPEHUH, BBIIOJIHATh JKCHEPUMEHT U o00pabaThiBaTh €ro pe3yibTaThl. BblnogHeHHE
MIPAKTUYECKUX U IKCIEPUMEHTAIbHbIX 3a/JaHUN MO3BOJIAET IPUMEHUTH NIPUOOPETEHHBIE HABBIKU B
HECTaHJApTHOM OOCTaHOBKE, CTaThb KOMIIETEHTHBIMH BO MHOTMX IIPaKTHMYECKHX BOINpPOCAX.
JloMrHaHTHOM ke (HOpMON yueHHMsI ABJISETCS MCCIEA0BATEIbCKAs JAEATEIbHOCTh YUEHUKA, KOTOPast
peanu3yercsi Kak Ha 3aHATUSX B KJlacce, TaK U B XOJ€ CAMOCTOSITEIbHOM paboThl yuyamuxcs. Bee
3aHATHUS HOCST MPOOJIEMHBIN XapaKTep W BKIIOYAIOT B ce0s cCaMOCTOATENbHYI0 padoty. Bee Bub
IPAKTUYECKUX 33JaHUN pacCUUTaHbl Ha HCIOJIB30BaHUE THUIIOBOIO 00OpyHOBaHMUS KaOuHeTa
GU3MKKH ¥ MOTYT BBIIONHATECA B  (GopMe J1adOpaTOpHBIX pPadOT WM B  KadecTBE
HKCHEPUMEHTAIbHBIX 33JaHUH 110 BEIOODY.

[Iporpamma Kypca OCHOBaHAa Ha JIEATEIBHOCTHOM MOJX0/A€ K OOYYCHHMIO W TPEAIOJIaraeT
3JIEMEHTHI NPOEKTHOM JesTeabHOCTH (IpoBeleHue MuHU-uccienoBanuil). Kypc obecneunBaer
MIPEEMCTBEHHOCTh B M3Y4YE€HUHU (UMK B OCHOBHOM M cpenHell mKose, (GopMHpPYeT TOTOBHOCTH
ydaluxcs K caMOCTOSATEIbHOMY, OCO3HAaHHOMY IPOBEACHUIO IKCIIEPUMEHTAIbHON JIEATENBHOCTH B
Kypce (U3MKH, CHOCOOCTBYET pa3BUTHUIO HHTEpEca ydalluxcsd K COBPEMEHHOW TEXHUKE H
IIPOU3BOJICTBY, OPUEHTUPYET UX HA BBIOOP €CTECTBEHHOHAYYHOI'O IPOQHIIS.
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CpencrBa o0yuenust

OCHOBHBIMU CpeJICTBAaMHU 00y4YEHUS MPU U3YUECHUHU Kypca SBISIOTCA:
1.duznveckue mpudOpHI.

2.I'padmueckne WILTIOCTPAIUU (CXEMBI, YePTEKH, TPadUKH ).
3.Yuebuuku (HU3MKH.

ATTecTanusa Yuyamuxcsi.

OcoOeHHOCTSIM BHEYPOUYHBIX 3aHATUH HamOoJiee COOTBETCTBYET 3adeTHas (opma OLEHKH
JOCTHKEHUHM ydaluxcsi. 3a4eT 10 BBINOJIHEHHON SKCHEpUMEHTaIbHON paboTe 1enecoodpa3sHo
BBICTABJISTH 110 TPEACTABICHHOMY MHCbMEHHOMY OTYETY, B KOTOPOM KPaTKO OMHCAHBI yCIOBHUS
IKCIIEPUMEHTA, B CUCTEMAaTU3UPOBAHHOM BHJIE TPE/ICTABICHBI PE3YJIbTaThl U3MEPEHUI U CJICTIaHbI
BBIBOABI. [l0 pe3ynbrataM BBIMOJIHEHUS TBOPYECKHX OKCIIEPUMEHTAJIBHBIX 3aJaHUN, KpOMe
NUCbMEHHBIX OTYETOB, IIOJIE3HO NPAKTHKOBATh 3aIUTy TBOpYecKoW pabotel. Kak mpasuio,
YUYAIIMKACS WM TPyINIa yJamuxcs oOpMIIIIOT CBOIO paboTy B BHJI€ KOMIIBIOTEPHOU MPE3CHTAINH,
JEMOHCTpAIMU IOJATOTOBJICHHOTO SKCIEPUMEHTa MM HM3TOTOBICHHOTO (H3MYECKOTO MpHOOpa.
3ammTa paboT MPOBOIUTCS HAa MTOTOBBIX 3aHATHSAX Kypca WIM Ha CEMHUHApEe MO 3alllUTe CaMbIX
3HAYUMBIX MPOEKTOB. Ha 3TOM KOHKypce ydamiuecsi CMOTYT HE TOJBKO IPOJAEMOHCTPHPOBATH
OKCIEPUMEHTAIBHYI0 YCTAaHOBKY B JEHCTBHE, HO M pPaccKa3aTb O €€ OPUTHHAIBHOCTH U
BO3MOXKHOCTSIX. [IpH BBICTaBICHMHM MTOTOBOTO 3a4yeTa OICHUBAETCS TAKXKE y4acTHE y4alluxcs B
00CY’KICHUH, KayecTBO 3a/1aBa€MbIX BOINPOCOB, BIIAJCHHE MOHOJIOTMYECKOW U JHAJIOTMYECKON
peubio, ypoBeHb (PU3NYECKON KOMIETEHIIHH.

Od¢opmiieHne TBOpUYECKOH padoThl y4alerocs BKJIKYaeT:

HasBanue paboThl.
ABTOp WJIM aBTOPCKUM KOJJICKTHB.
Ilenws uccnenoBanus.
Dransl JesSTEIbHOCTH.
OcHOBHOE coJiepKaHue.
PesynbTaTsl paboThI.
[IpakTHyecKyro 3HaYUMOCTb.
. Criucok nureparypsl.
[Ipennaraemple KpUTEpUU OLEHKUM JOCTHXKEHUS YyYallUXCid MOTYT CIYXKUTh JIUIIb
OPUEHTHPOM, HO HE SBISAIOTCS 00s3aTeNbHbIMH. Ha OCHOBE CBOEro oOmbITa YYHUTEIh MOMKET
YCTaHABJIMBATh UHBIE KPUTEPUH.

N L AW~

O:xuaemble pe3yJibTaThl:

— IlonydeHue yyammmucs npeAcTaBIeHUN 0 MeToJaxX (PU3NUECKOro HKCIEPHUMEHTAIBLHOTO
WCCIICIOBAHMS, KaK BYKHOW YaCTH METOOJIOTUN (DU3HKH H PsjIa JPYTUX HAYK.

— PazButHe nHTEpECa K HCCIIEN0BATENBCKON AEATENBHOCTH;

— ®opmupoBanue ymMeHUW BbIOMpaTh MPOOJIEMy IJisi JAJbHEWUIEr0 W3Y4YeHUs, CTaBUTh
1enu HaONMIOJeHUH, IUIaHUPOBAaTh AKCHEPUMEHT, MOAOUPATh COOTBETCTBYIOILEE OOOPYIOBAaHHE,
MIPOBOIMTH 3KCTIICPUMEHTBI H 00padaThIBaTh UX PE3YyIbTAThl, MOJICITHPOBATH (PU3HUECKUE MTPOIIECCHI
C UCMOJIb30BaHUEM UH(DOPMAIIMOHHBIX TEXHOJIOTU;

— OBnazieHne HaBbIKAMU MCCIIEA0BATEIHCKON pabOTHI;

— PesynpTaTroM paboThl KaKIOTO ydallerocs WIW TPYNIbl SBIsSETCS pa3paboTka IiaHa
MPOBEJCHUSI yYEOHOr0 SKCIEPUMEHTA MO OJHOM M3 M3Yy4aeMbIX TeM; MPUOOpPETEHHE HABHIKOB B
KOHCTPYMPOBAHMH U HAJXUBAHWU MPOCTEUIIUX MPUOOPOB U YCTAHOBOK; MPOBEICHUE PA3TUYHBIX
BUJIOB M3MEpEeHUl; ymMeHue oOpabaThiBaTh M aHATU3WPOBATH MOJYYCHHBIC PE3yNbTAThl; YMEHHE
MIPUMEHSATD [OJTYYEHHbIE 3HAHUS HA MIPAKTUKE;

— Pa3Burne no3HaBaTeIbHOrO0 HHTEPECA U TBOPUYECKOM AKTUBHOCTH YUAIIMXCS;
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— CnodyeHue KOJIJICKTHBA B Impouecce COBMECTHOM pa6OTBI;

Coaepsxkanue nporpamMmbl

MGTOI[I)I HU3MCPCHUA d)I/I?;I/I‘IeCKI/IX BCJINYMH.

Ponb skcmepumeHTa B Hayke. V3MepurenbHbIE NMPHOOPBI, MHCTPYMEHTHI, Mepbl. BbiOop
METOJIa W3MEpPEHUH M W3MEPHUTEIbHBIX NpHOOpoB. OCHOBHBIE W TPOU3BOJHBIC (PH3UUECKHE
BEJIMYMHBI U UX H3MEPEHHsI. AOCOIIOTHBIC ¥ OTHOCUTEIBHBIC MOTPEIIHOCTH MPSMBIX U3MEPEHHI.
WHcTpyMEeHTAIBHBIE TIOTPEITHOCTH U MOTPEIIHOCTH OTCYETA. DTAlbl TUIAHUPOBAHUS M BBITIOTHCHHS
AKCHEpUMEHTa. Mepbl TPEAOCTOPOKHOCTH TPU TPOBEIECHUM JKcrepuMeHTa. cciaenoBanue
HEKOTOPBIX TPOIECCOB M SBIICHUHA B paMKax TBOpUYECKHX 3amaHuil. OOpaboTka pe3yibTaToB
IKCIIEPUMEHTA. BBIUUCIICHHE MOTPENTHOCTEH ONbITa, WIUTFOCTPUPYIOMIETO PEIICHHE TBOPYECKOTO
3alaHus. 3amuch pe3ynbTaToB u3MepeHuid. OOCyxkJAeHHe U TMPEJCTaBICHUE MOJYUYECHHBIX
Pe3yJIbTATOB: TPE3CHTANNS, CTCHIOBBIA JOKIAJl, KOHPEPEHIHs KaK CIIOCO0 3alIUThl TBOPUYECKOM
paboTHI.

OKCIIepUMEHTAJIBbHEIC Da6OTI>I .

B mporpammy BXOAST SKCHEpUMEHTAIbHBIC 33/la4d MO0 TeMaM Kypca (DU3MKH: MEXaHWKa,
TEIUIOBBIE SIBJICHUS, JIEKTPOMArHUTHBIC SIBJICHUS, CBETOBBIC SIBJICHUS U METOJbI UX PELICHUS B
COOTBETCTBUM C IOCYAApCTBEHHOW mporpammoi no ¢usuke. B xoJe MoAroToBKU K BBIITOJHEHUIO
3aJlaHul yJaluecs: JODKHbBI 3HATh (PU3NYECKUE MOHATUS U OPMYJIBI pa3esioB GU3HUKH:

1.Mexanuka.

Macca. U3mepenne Maccel Ten. IlnoTHocTs BemiecTBa M3MepeHHe IMIOTHOCTH BEIIECTBA.
Pacuet macchl 1 00bemMa 110 ero motHocTH. Cwra. Cuna Tspkectu. Bec Tena. M3mepenue Beca Tena.
Ppruar. brnok. Mowment cun. [laBnenue. JlaBmenue xkuakoctu W ra3oB. llepemaya jnaBieHUs
KHUJKOCTSAMH U Ta3amu. 3akoH [lackams. Coobmaroniye cocyibl. 3aKOH COOOMIAIOIIMXCS COCYIOB.
[Tepememnienue. PaBHoyckopennoe npmwxkenue. (CBoOogHoe maneHue. JIBrkeHue Tena IO
OKpyXHOCTH. HMmmynbc. 3akoH COXpaHEHHMs] HMITyJbca.  MareMaTH4ecKUl U NpYKUHHBIN
MasaTHHKU. L{eHTp TspkecTn. Mexannyeckas pabora. MOIITHOCTb.

2. TenjioBble sIBJIEHHS.

KonuuecTBO TEIUIOTHI, yleNnbHas TEIUIOEMKOCTh. YJielibHAs TEIUIoTa NMapooOpa3oBaHUs U
KOHJICHCAIIUU. YJIelbHAs TEIUIOTAa IUIABJICHUS. YpaBHEHHE TEIUIOBOro Oananca. BiaxHocTh
BO3JIyXa.

3.2J/IeKTPOMATHUTHBbIE SIBJICHUS.

Benuuunel, xapaktepusyroumme sJeKkTpudeckuil Tok. 3akoH Owma. IlocnmenoBaTtenbHoe u
napajuleJIbHOE COEIMHEHUE MpPOBOJHUKOB. COOpKa >JIEKTPUUECKUX LENel, COCTOALMUX U3
HMCTOYHMKA TOKAa, amMIepMeTpa U BOJbTMETpa, A€ HArpy3KoW CIYKHUT OTPE30K HPOBOJIOKHU.
YaensHOE COMpPOTHBIICHHE Marepuayia. PaboTa W MONIHOCTH TOKAa. DIIeKTpoMarHuT. JleicTBue
MarHMTHOTO TIOJISl Ha MPOBOJHUK ¢ TOKOM. Tpanchopmarop. Asnenne SMU.

4. CBeTOBLIC SIBJICHUS.
VYBenunuenue nun3bl. [lodHOE BHYTpeHHee oTpakeHue cBeta. [lokazaTens npenomieHus.

3amura MHAWBUAVAJIBHBIX U I'PYIITIOBBIX ITPOCKTOB M UCCJICAOBATCIBCKUX Da6OT.




YYEBHO-TEMATHYECKOE IINTAHUPOBAHHUE
1o ¢pusuke B 7 Ki1acce

Kypc eneypounoii oeamenvnocmu “ Ixkcnepumenmanvuan guzuxa” (34 uaca)

Ne Tema Conepxanue TpeboBaHus K OCBOEHHIO

ypoKa MaTtepuaa

1 Crpoenue l. Kak nano m3menuts popmy | [loHumare u ymeTb OOBSICHSTD
BEIIECTBA. CTUPAJIbHON PE3UHKHU, YTOObI sBrieHue 1uddysuu,
Mounekybl. paccTosiHUE MEX]ly MOJIEKYJIaMU B HCII0JIb30BaTh 3HAHUS O

OJIHOM MECTE yBEIINYIIOChH, B JTVCKPETHOCTH BEILECTBA,
apyrom ymenbimiocs? Ilokasats. BJIAJIETh SKCIIEPUMEHTAIBLHBIM
2. Nmerorcs yueOHbIE BECHI, METOJIOM HCCIIEI0BaHUS.
YHCTHIA METAJUIMYECKHIA KPYKOK C OgnazeHue no3HaBaTeIbHbIMU
KPIOYKOM B IIEHTPE U OJIIOALIE C y4eOHBIMU JCHCTBUSMU HA
BOJI0M. [Toka3ark Ha ombITE, YTO MPUMEPAX TUIIOTES IS
MEX]Ty MOJIEKYJIaMH BOJIbI U O0O0BSICHEHUS CTPOCHUS
MeTaJljia CyIECTBYIOT CHIIbI BELIECTBA U MOJIEKYJIbI U
CLCTUICHUSI. AKCIIEPUMEHTAIBLHOM

3. B3sTh chIpyIO KapTodenuHy | IpOBEPKH BBIIBUTAEMBIX

U pa3pe3ath ee mnomoyiaM. B 1ieHTpe | rumoTe3 ¢ HOMOIIbIO OMBITOB;
cpe3a IOMECTUTh KyCOU€eK YMETb IPEABHIIETD
MapraHI[OBKU U COEAMHUTH 00€ BO3MOXKHBIE Pe3yJIbTaThI,
MIOJIOBUHBI, U€PE3 HEKOTOPOE BPEMS | TIOHUMATD Pa3IMuUs MEXTY
pa3beMHUTh uX. Ha3patpb UCXOIHBIMU (haKTaMU U
Ha0JI10/1aeMO¢€ SIBJIEHUE U OOBSICHUTH | FMIIOTE3aMHU JJI UX

ero. OOBSICHEHHUSI, MEXKTY

4. [Tokazatp Ha OIbITE, YTO MOJIEIISIMU M PEaTbHBIMHU
CyXUe JIUCThI OyMaru He o0BEKTaMHU.

OPUIMNAIOT APYT K APYTy, a

CMOYEHHbIE BOJOM npununatot. Kak

00BSACHUTH 3TO?

2 TennoBoe 8. Kak, nmest nomeuxy,

paciipeHue Tei MOJIOTOK, J[Ba TBO3/Is, CIIUPTOBKY H
MUHIIET, T0Ka3aTh, YTO MPU
HarpeBaHUU pa3MephbI
ATUPYOJIEBOIl MOHETHI
yBenuuuBatorca? [Ipogenars onbIT.
OO0BACHUTL HAOIIOIAEMOE SIBJICHUE.
9. NwmeroTcs konba, 3aKphITast
pOoOKO#i ¢ MPOIYIIEHHOI Yepe3 Hee
TpyOKOI, CTakaH C BOJIOH,
CIIUPTOBKA, IITATUB C JIATIKOH,
MeH3ypka. Kak ¢ moMomibto JaHHBIX
npuOOpPOB MOKa3aTh, YTO BO3IYX MPU
HarpeBaHuu pacmupsiercs? Kak
OTpeAeNuTh 00beM, Ha KOTOPBIN
YBEIUYMIICS BO3IYX B KOJIOE IpH
9TOM HarpeBaHUM?

3 dusnueckue 5. Kak npoBeputsp, uro Bo3ayx | [loHumaTs 1 00BACHATH
CBOICTBa 3aHMMAET BECh MPEJOCTaBICHHBIN ¢busnueckue cBocTBa
BELIECTBA B eMy 00beM, UMesl HAKauaHHYI0 U BELIECTBA HA OCHOBE UX
pa3IMYHbIX HEHaKa4YaHHYIO BOJIEHOOJIbHBIC MOJIEKYJISIPHOTO CTPOCHHS.

arperaTHbIX

kamepsnl? [1oka3aTh OMBIT.

OBageTh HaBBIKAMU




COCTOSIHHUSIX 6. Kak, nmes crakaH ¢ BOOOM, CaMOCTOSTCILHON ITOCTAHOBKH
II0Ka3aTh, YTO B B CTEKJIIHHOM KOJI0€ | L1eNH, IUIAaHUPOBAHUS X0
ectb Bo3yx? [Ipoaenars onbIT. JKCIEPUMEHTA,

7. C nomouib1o JINHEHKU U CaMOKOHTPOJIS, OBJIAJIETh
BEJIOCUIIEIHOTO HAcOCa C XOPOILO HaBbIKaMU pabOThI B TPYIIIEe
MOJOTHAHHBIM ITOPIITHEM

ONPENIETUTh, BO CKOJIBKO pa3 MOXKET

YMEHBUIUTHCS 00bEM BO3/1yXa MO

nopurHeM. Kak 00bsICHUTD 3TO

SIBJICHHE?

10. OnpenenuTts Kakyro J0JII0 OT

BCET0 00beMa PEeuHOro MecKa

3aHuMaeT Bo3ayx. Crnocob

IPEJJI0KUTE CAMOCTOSATEIBHO.

4 H3meputenbHbie Ponb skcniepumenTa B Hayke. Beibop
puOOpHI, METOJ1a U3MEPEHUH 1
WHCTPYMEHTBI, U3MEPHUTENbHBIX TPUOOPOB.

MEpBI. OcCHOBHBIE ¥ TIPOU3BOIHBIC
buznyecKkue BEIUYUHBI U UX
U3MEPEHMUSL.

5 Onpenenenue OnpenenuTts TOJNLIUHY JIHCTA Brangets sxcriepuMeHTaTbHBIM
pa3MepoB MajbIxX Oymaru A4, nuaMeTp MPOBOJIOKH, METOAO0M HCCIIEN0BaHUs IIPU
TeJ Croco0oM HUTH, TONIMHY 10 KoneeyHon ONpEIEIICHUU Pa3MEPOB
PAIOB. MOHETBI. MaJIbIX TEJ, YCTaHABIUBATh
Macca Bemectna. 12. Hmes Beckl, pa3HOBEC, 3aBUCUMOCTb TOUHOCTH
[Ipumenenue MIUTIETKY, CTAKaH C BOJIOM, U3MEpEHUS OT LICHBI JAeJICHUs
croco6a psAAoB Ui | ONPENEIUTh CPEIHIOI Maccy OJHOM | mpubopa,

M3MEPEHHS MacChl | Karuik Bojibl. Kak yBemu4uTh N3mepsTe Maccy Tena,

MaJibIX Tel U UX TOYHOCTb U3MEPEHMS MACChl KaIUIM | IOHUMATh PUHLIMIT JeHCTBUS

00BEMOB. BOJIbI C IOMOIIBIO JJAHHBIX PBIUYQKHBIX BECOB; MPUMEHSTh
npubopoB? croco0 psAA0B U1 U3MEPEHUS
13.  Hmes Becsl, pa3HOBEC U MacChl MQJIBIX TEJl U UX
KOPOOKY ¢ JpoObI0, ONPEIeIUTh 00BbEMOB.

CPEIHIOI0 MacCy OJTHOU JPOOUHKH.
[ToxcunTath, CKOIBKO APOOHHOK
oyzet B 20 r. OTBET IPOBEPUTH
OIIBITOM.

6-7 Onpenenenue 14. OnpenenuTp MIOTHOCTh N3mepsaTs 00bEM Tena u
IJIOTHOCTHU JiepeBa, U3 KOTOPOro H3TOTOBJIEH IJIOTHOCTh BEILIECTBA;
KUIKOCTU U JaHHBIN napamienenunen. Hy>kaple | MCIOJIb30BaTh 3HAHUS U
TBEPJIOTO Tea. JUTSL pelieHus: mpuOopel moao0paTh HaBBIKH 110 OIPEIEICHUIO

camoMy. Macchl TeJa U INIOTHOCTHU B
15. OnpenenuTs MIOTHOCTh ObITy. OBNa/IeTh HAaBBIKAMU
JTAHHOM )uIKoCcTU. HyXHbIE 1151 CaMOCTOATENIbHON OCTaHOBKHU
petieHus npuOopsl MoA00paTh LIeJIH, IJIAHUPOBAHUA X0/1a
camoMy. 9KCIIEPUMEHTA,
16.  OnpenenuTh MIOTHOCTh CaMOKOHTPOJISI, OBJA/IETh
KaMHSI. HaBBIKaMU pa0OTHI B TPYIITIE.
17. NmeroTcs kopoOka ¢
baphopoBBIMU pOTUKAMH.
Onpenenuts MIOTHOCTH (hapdopa.
Kakoe 3HaueHne nMeer 1npu 3ToM
YUCJIO B3SATHIX JUISI ONBITA POJIMKOB?

8 Omnpenenexnue 18.  JlaHbl 1Ba KyCKa JiepeBa




IJIOTHOCTHU
TBEPJIOTrO TeJa.

OJIMHAKOBOM MJIOTHOCTH — OJIVH B
BHJIE MapaJUIeIeuneaa, 1pyrou
HEMPABUILHON T€OMETPUYECKOM

(b opMmBbI, BECHI, pa3HOBEC,
MaciTabHas JuHelka. OnpeneauThb
00beM KycKa JepeBa HEMpPaBUIHLHOM
reOMeTpHUECKOr (OPMBI.

9 Ectp 11 monocth 22.  Hcnonw3ys Bechl, pa3HOBEC U
BHYTPH TBEPJIOTO MEH3YPKY, IPOBEPUTD, €CTh JI1
Tena. BHYTPH JAHHOTO IUIACTHJIMHOBOTO

miapa BO3AyIIHas MOJIOCTh WIH OH
CILJIONTHOM.

10 Onpenenenue 24. OnpenenuTh CPeHIO0
IJIOTHOCTHU IUIOTHOCTB CyXOro necka. [Tpubopsl
CBIITYYero JUTSL peleHus 3a/1a4u ogo0paTh
BEIIECTBA. camMoMy.

11 Onpenenenue 20. Nmes Beckl, pazHOBEC U
o0Bema ¢ MEH3YPKY, ONPEAETUTh EMKOCTb
MTOMOIIIbIO BECOB MOPOKHETO (hJIaKOHA, HE OTKPBIBAs

npoOku. OTBET MPOBEPUTH OIBITOM.
(ITmotHoCTH CTEKIA — 2,6 T/CM3.)
21. OnpenenuTb eMKOCTb
JaHHOTO (hJ1aKOHA C BOJIOH,
MCIIOJIB3YS TOJILKO BECHl M PA3HOBEC.

12 Onpenenenue 23. OnpenenuTh CPeHIO0
TOJILIUHBI TOJIIIMHY JaHHOM >KeJIe3HOM
TIJTACTUHKH. MJIACTUHKU, UCTIONIB3YsI BECHI,

pa3HOBEC U MUJIIUMETPOBYIO
Oymary.

13 JunamomeTtp 26. Nmes nuaamomerp, IMOHUMATh MIPUHLIUI ACHCTBUS
MOMOTraeT OTIPEENUTh, CKOJIBKO BBLUIBETCS JMHAMOMETpA, 3Has BEC Tela
U3MEPUTH 00BEM. BOJIbI U3 OTJIMBHOT'O CTaKaHa, €CJIU B | YMETh BBIYUCIISITH MaccCy.

HEro OMYyCTUTh JaHHBIA KYCOK
macTuiInHA (TI0THOCTh — 1,3
r/cm3). OTBET NPOBEPUTH C
MOMOIIIbI0 MEH3YPKH.
27. NwmeroTcs dakoH, Boa U
nuHaMmomeTp. OnpenenuTb €MKOCTh
3TOTO (hIaKoHa.
14-15 | laBnenue 31. Janbl Tabypet u N3MmepaTs naBieHue, BIAIETh

TBEPAOTO TCJIA.

MaciTabHas JInHeka. OnpenenuTsb,
BO CKOJILKO pa3 JIaBJICHHUE Ta0ypeTa
Ha 1oJ1 00JIbIlle, KOIJla OH CTOMUT Ha
HOXKKaX, YeM JIaBJICHUE, KOraa
Ta0ypeT JICKUT BBEPX HOKKAMH.
32. HNMmeroTes 1Ba 0JMHAKOBBIX
10 Macce, pa3MepaMm | INIOTHOCTH
Opycka, TMHAMOMETpP M MaciTabHast
JInHeHKa. MeHss B3anMHOE
pacrosioskeHue OpycKoB, OTYIHTh
IIECTh PA3JIMYHBIX CPETHUX
JIaBJICHUHM X HA MTOBEPXHOCTH CTOJA.
OnpeaeuTh 3TU JaBICHUS.

pacyETHBIM CIIOCOOOM
HAXO0XKIECHHUS JaBICHUS,
MPUBOJIUTH IPUMEPHI,
MMOKa3bIBAIOIIME 3aBUCUMOCTD
JNEHUCTBYIOLIEH CUIIBI OT
TIJIOIAU OTIOPBI,
HCITOJIF30BaTh 3HAHUS O
JTaBJICHUH B ITIOBCEIHEBHOM
JKU3HHA




33.  Hwmerotcs nBa Kyda
OJIMHAKOBBIX Pa3MEPOB U3 PA3HBIX
MaTepuaioB U3BECTHOM MIOTHOCTH.
Onpenenutb, BO CKOJIBKO pa3
JaBJICHHE OJIHOTO Ky0a Ha CTOJ
Oonbiie, ueM apyroro. Jis
MIPOBEPKHU MPABUIBHOCTH OTBETA
pEeUIuTh 3TY 3a/1auy, UCTIOIb3YS
JTUHAMOMETP U MacHITa0HYIO
JIMHEHUKY.

34. OnpenenuTth, HA CKOJIBKO
YBEJTUYUTCS IaBJIICHUE BO3yXa B
HaKayaHHOM U 3aKpbITON
BOJICHOOJILHOM Kamepe, eclii Ha Hee
noctaBuUTh rupto B 1 kr. Mmeetcs
TOJIEKO MacITa0Has JIMHEHKa.

16-17

[aBienue
KUJIKOCTH.

35.  Hwmes macmtabHyro
JIMHEWKY, ONPENCIIUTh JaBJICHUE
KEpOCHHA Ha JIHO CTaKaHa.
M3menuTcs U ¥ Kak J1aBjieHUe Ha
JTHO JIaHHOT'O CTaKaHa, €CJIi BMECTO
KEpOCHHA B HETO HAJIUTh TaKOM K€
00BeM Bobl? criupTa? pTyTH?
Mostoka? OnpeneanuTs 3TH 1aBJICHHUS.
36. HNwmerorcda nBa
HWIMHAPUYECKUX COCY/Ia Pa3HOTO
JMaMeTpa, OJUH C BOJIOH.
Hcnonb3ys MacmTabHy1o JIMHEHKY,
ONpPEETUTh AaBICHUE BOJIbI HA THO
nepBoro cocyaa. Kak 1 Bo CKOJIBKO
pa3 U3MEHUTCS JaBJI€HUE Ha JIHO,
€CJIM 3Ty BOAY IIEPEIIUTH B IPyroin
cocyn?

37.  VmMeroTcs cTakaH ¢ BOJOH U
MaciTabHas JnHerka. OnpenenuThb
JaBJICHUE Ha JHO 3TOTO CTaKaHa,
ecnu B Bojie Oynet pactBopeno 20 r
COJIN.

38. B crakau ¢ Bogoii Ha
HEKOTOPYIO ITyOUHY OIyIIeH
METaIIIMYECKHU OPyCOK,
[OJIBELLICHHBIN HA HUTHU (puc. 22).
Hcnonb3ys MacmTabHyIo JIMHEHKY,
OIIPEENUTh, C KAKOW CHUJION BOJA
JTABUT HA BEPXHIOIO U OTJEIBHO HA
HWKHIOIO TpaHu Opycka. Yemy
paBHa Macca BBITECHEHHOMW TEJIOM
BOJIBI?

N3mepsTh naBiieHue
KHUJKOCTH Ha THO COCY/a,
UCIOJIb30BaTh MOTyYEHHbBIE
3HAHU O JaBJICHUU
JKUIKOCTEH B ITIOBCEIHEBHON
JKU3HHA

18

CooOmaronuecs
COCY/JIBI.

39. B oxno xoneno U-oOpa3Hoit
TpYOKHU HaJIUTa BOJA, B IPYroe Takast
JKe Macca kepocuHa. Haiitu
BBIYMCJICHHEM OTHOIIIEHHE BBICOT
CTOJIOOB JKUIKOCTEH B 000UX
KOJICHAaX, OTBET IPOBEPHUTH C

POBOANTH
HCCIIEA0BATEIbCKUI
IKCTIEPUMEHT C
COOOMIAIOIUMHUCS COCYIaMH,
aHAIM3UPOBATh U JeNaTh
BbBIBOJBI.




[IOMOIBIO MACIITAOHOU JTUHENKH.

19-20 | Cuna Apxumena. 40.  Kak y3HaTh, y Kakoro u3 HayuuTcs onbITHBIM IyTEM
[1naBanue tem. JBYX JEPEBSIHHBIX KYOHKOB OoOHapyXHBATh
IUIOTHOCTB OOJIBIIIE, UMEsI CTAKaH C BBITAJIKHABAIOIIEE IEUCTBUE
Bos10i? [loka3aTh OMBIT. KHUJIKOCTHU Ha MOTPY>KEHHOE B
41.  BbIICHUTD, yTOHET JIN HeE Teo.
TaHHBINA OPYCOK B BOZE, UMes HayuuTcs ucnonap3oBaTh
JTUHAMOMETP U MacHITa0HYIO puoOpETEHHBIC HABBIKU
nuHeKy. OTBET NPOBEPUTH AKCIIEPUMEHTATOpa MPH
OTIBITOM. pelIeHnn 3a1ay.
42. OnpenenuTh BEC JaHHOTO
KycKa rnapaduna, HCIIOb3YsI
MEH3YPKY ¢ Bozoi. OTBeT
MPOBEPUTH C MIOMOIIIBIO
TUHAMOMETpA.
43.  Vmeercs OTIMBHOM CTaKaH U
MeH3ypka. OnpeneianTs Bec, Maccy U
IUIOTHOCTh KyCKa JiepeBa, He
BMEIIAIOIIETOCS] B MEH3YPKY.
21 Mexanuueckas 44. CKOJIBKO HaJI0 HACKINIATh B Hayuutbcs BEIUMCHATD
pabora. MEIIOYEK MEeCKY, YTOObI IpH MEXaHHYECKYI0 padoTy,
HOJBEME €T0 C I10J1a Ha CTOJI OIIpEAEIATh YCIOBHUS,
coepnTh padoty B 10 [Ix? s He0OXOaUMBIE JUIS
pelIeHus UCII0Ib30BaATh COBEpIICHUSI paOOTHI.
JTUHAMOMETP U U3MEPUTEIbHYIO
JICHTY.
45. Ha crone nexur ctepkeHb OT
mraTtuBa. Kakyro paboty Hamo
COBEPIUINTH, YTOOBI TOCTABUTH €TI0
BepTUKaIbHO? J1J1s perneHus
UCIIOJIb30BaTh TUHAMOMETP U
MacIITa0HYIO JIMHEHKY.
22 Cpennsist 48.  C nomouibo MoJeNu HayuuTcs BRIUUCIATD
MOILHOCTb. BOPOTA, YKPEIJIEHHON Ha IITATUBE, MOIIHOCTH 10 U3BECTHOM
YUEHUK MMOJAHUMAET THPIO Ha pabote. OBnazeTh HaBBIKAMU
HEKOTOPYIO BbICOTYy. OnpenenuThb CaMOCTOSITEJIbBHON MTOCTaHOBKH
CPEIHIOI0 MOIIHOCTh, Pa3BUBAEMYIO | I€JIH, IUTAHUPOBAHUS X0/
YYEHUKOM IIPH MOIbEME TPY3a. 9KCIIEPUMEHTA,
Heobxonumele u3mepuTenbHbIE CaMOKOHTPOJISI, OBJA/IETh
WHCTPYMEHTHI BeIOpaTh camMomy. HaBBIKaMU pa0OTHI B TPYIIIE
23 I'pagyupoBanue 51.  MerpoBas nuHeiKa c HayuuTcs npuMeHsTh
JUHAMOMETpaA € JIeJICHUSIMA YPaBHOBEIIICHA YIPYTOo | paBHOBECHE phlvara B
MOMOIIBIO pblYara. | CHJIOW pe3nHOBOTO LIHYpa MPAKTUYECKUX IIEIISX.
nuHaMoMeTpa 0e3 mKaibl U TUpbKoW | OnpenemnsiTh MIeq0 CUIIbL.
Maccoit 100 r, koTopast MOKET
MEPEBUTATHCSA 110 JIMHEHKE.
[IporpagyupoBaTh TMHAMOMETp TaK,
YTOOBI KaXI0€ JICJICHUE IIKAJIbI
cootBercTBOBaso 1 H.
[IpaBUsIBHOCTH TpagyHpOBAHUS
MIPOBEPUTH C MTOMOIIBIO
00pa3IoBoOro TMHaAMOMETpA.
24 Onpenenenue 52. VIMeroTcst HOXKHUIIBI Pa3HbIX

BBIMI'PEIIIA B CHUJIC.

BUJIOB, KYCa4KH, MacITaOHast




nuHelka. OnpenenuTb, IPUMEPHO B
KaKUX MpeesiaX MOKET U3MEHSATHCS
BBIUIPBILI B CUJIE IIPU NOJIB30BAHUN
JAHHBIMH UHCTpyMeHTaMu. Touky
HPUIOXKEHUS CUIIBI PYKH B3STh TaM,
r7ie yAo0HO JepKaTh HHCTPYMEHT.

25

3aga”HHoe
paBHOBECHE.

53. Hwmes mtaTtus, peraar
JIEMOHCTPAIIMOHHBIN, HA0OP TPY30B,
nBa 0JI0Ka ¢ KproYKaMu, coOpaTh
YCTaHOBKY, C TOMOIIbIO KOTOPOU
MO>KHO YPaBHOBECUTH MEIIOYEK C
neckoM (600 ) rpy3om maccoit 100
T, CHJIa KOTOPOTO JI0JKHA OBITh
HarpaBjieHa BEPTUKAIBLHO BHU3. 3a
CYeT MpUMEHEeHUs OJI0Ka HAJ0
MOJIYYUTh BBIMTPHII B CUJIE B 2 pasa,
pbeiyara — B 3 pasa. Tpenue He
yauThiBaTh. [IposenaTs omsIT U €
MOMOIIbIO TUHAMOMETPA YOS AUThCS
B MIPAaBUJILHOCTH OTBETA.

26

[IpenenbHbii Bec.

54. Kak Benrk HanOOIbIINHA
rPy3, KOTOPBIA MOXKHO TOIHSTH C
MOMOIIBIO TAHHON HUTHU, UCTIOTB3YS
OJIMH ITOABHKHBIM OJI0K U IITATUB?
OJMH HEIOABHKHBIH OJIOK U
mratuB? TpeHue He yUUTHIBATh.
[IpenBapuTenbHO ONPEAECTUTH CUITY
pa3pbiBa HUTH U BEC MOJABUKHOTO
0JI0Ka C TOMOIIIBIO JMHAMOMETPA.

Hay‘lI/ITCH IMPUMCHATDb
IMPOCTBIC MCXAaHU3MBI B
MNPAaKTUYCCKUX LCIIAX.
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KIIJI nakinoHHOM
IJIOCKOCTH.

55. [TogoGpaTh Takoi HaKJIOH
JTAHHOM JIOCKH, YTOOBI TIPH
PaBHOMEPHOM IMOABEME TEIEKKH 1O
9TOM JJOCKE MOKHO OBLIO OTYyYUTh
BBIUTPHINI B CHJIE B TPH pasa
(umeeTcst MacmiTaOHAs JIMHEHKA).
[IpoBepuTh ONBITOM, HCTIONB3YS
nuHamomeTp. Tpenue He
YUUTHIBATD.

58. Hcnonb3ys nuHamMoMeTp U
MacIITa0HYIO JIMHEHKY, OIPEIeIIUTh
KITJT HAKJIOHHOM INIOCKOCTH JJIs IATH
Pa3HBIX YIJIOB HAKJIOHA MPHU
MoJabEMeE 10 HEH OJHOI'0 U TOTO KE
rpy3a. Cienatb BBIBO: 3aBUCHUT JIU U
KaK KIJ1 OT yIJIa HaKJIOHa
IUIOCKOCTH.

Hayuurcs onbITHBIM yTEM
JTIOKa3bIBaTh, YTO MOJIE3HAS
paboTa MEHBIIIE TIOJTHOM!.
Onpenensars KIIJ] HaknonHOM
IIJIOCKOCTH.
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IlorennunansHas
SHEprus Tena.

59. Hcnonb3ys MEH3ypKy ¢
BOJIOW, OIIPEIEIUTh, KAKOE TEJIO0
oOJazaeT OoIbIIEN ITOTEHIUAILHOM
DHEPTrUEH OTHOCHUTEIIBHO CTOJIA U BO
CKOJIBKO pa3: KyCOK CBHHIIA UJIU
KYCOK aJIFOMHUHUS, JIEKaIIUe Ha
OJIHOM IOABEMHOM CTONHKE. {15
IIPOBEPKHU PELIUTh 334a4y,

[Tonumats puzndeckuii
CMBICIT TIOHSITHSI SHEPTHS,
HaY4UTCS Pa3InyaTh
MOTEHINATBLHYIO U
KUHETUYECKYIO YHEPTHIO.
Onpenensitb BUJI SHEPTHH,
KOTOpO# 00J1a/1aeT TeJo,
paccYUTHIBATh




UCIIOJIb3YS BEChI, PA3HOBEC U
MaciutadHyto JuHelky. Kakoil oTBeT
6onee Touen? [louemy?

60.  meroTcs 1Ba Tena pa3HOU
Macchl U AuHaMomeTp. OmnpenenuTs,
BO CKOJIBKO pa3 OAHO TEJIO HAJ0
MOJIHATH BBIIIE APYTOro, YTOOBI OHU
o0Jyiaany paBHOM TOTEHIIMAIBHON
SHEPIruel OTHOCHUTENIBHO cTOoJa?
OTHOCHUTEJIBHO 101a?

61.  JKenesHnslit Opycoxk,
MOJIBEIICHHBIN Ha HUTKE, OIyIIEH B
CTaKaH C BOJOM 70 MOJHOTO
norpyxenus. Mcrnones3ys
MacIITa0HYIO TUHEHKY, ONPEIeIUTh
MOTEHIIHATBHYIO YHEPTUIO OpycKa
OTHOCHUTEIILHO JIHA cTakaHa. [[ys
IIPOBEPKHU PELIUTH 3Ty 334a4y,
MOJIB3YSICh AMHAMOMETPOM.

MOTEHIMAIBHYIO SHEPTHUIO.

29-30 | Pemenue cm B. H. Jlanre ®opmupoBaTh KOHTPOJIb U
AKCIIEPUMEHTANbH | DKCIIepUMEHTaIbHbIE (PU3HUECKUe CaMOKOHTPOJIb MOHATUH U
BIX 33]a4 Ha 3a/1a4 Ha CMEKaJIKy anroputMoB. Oco3HaBaTh ce0s
CMEKAJIKY. KaK JIBIXKYIIYIO CHITy CBOETO
31-32 | 3amura TexHn4YeCKui IpoeKT HayuyeHus. OOBSACHATH
WHIUBUAYaIbHBIX | «3roToBieHre MOAEIU MPOCTOrO ¢busnueckue BICHHUS,
Y TPYIIITOBBIX MEXaHMU3Ma - MOJIUCIIACTaY. IIPOLIECCHI, CBSI3U U
MIPOEKTOB U OTHOILICHUSI.
HCCIIEI0BATENbCKU
X paboT.
33- Pesepn
34.
YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
no ¢pusuke B § KiIacce
Kypc eneypounoii oeamenvnocmu “ Ixkcnepumenmanvuan guzuxa” (34 uaca)
Ne Tema Copepxanue TpebGoBaHMs K OCBOCHHIO
ypoKa MaTepuaia
1 CxkopocTb 62. Nmes crakan ropsiueit Boabl PazpabarbiBath miax
TerI000MeHa. (okomno 100° C), TepMOMETp ¥ Yachl, | BBINOJHEHUS PaOOTHI,

MOCTPOUTH IpauK U3MEHEHHUS
TEeMIIepaTypbl IPU OXJIAKIECHUU
Bojbl. Korma Boja ocTeiBana
ObICTpee, B HAYaJIC WJIU B KOHIIC

OOBSCHSTH TIOTYICHHBIC
pe3ysbTaThl U
MPEJICTABIISITh UX B BUJIC
TaOIMIBI U Tpaduka




onbita? OOBSICHUTD ITOYCMY.

2 CpaBHeHue 63. B crakan c ropsueil Bojgoi OOBSICHATDH TEIUIOBbIE
TEIUIONPOBOAHOCTEH. | OIyIIEHBI ABE IPOOUPKH, OJTHA C siBieHus Ha ocHoBe MKT,

MIECKOM, JIpYTasi C IPEBECHBIMH [IpoBonuTh
onwikamu. Mcronb3ys TepMOMETPBI | UCCIIEIOBATEIBCKHUMA
U CEKyH/IOMEp, CPaBHHUTH IKCIIEPUMEHT TI0
TETUIONPOBOAHOCTH IECKa M OMWIIOK, | TEIUIONPOBOIHOCTH
JPEBECHBIX ONMUJIOK B PHIXJIOM H pa3IMYHBIX BEIIECTB U
YIJIOTHEHHOM cocTosiHuH. [Tlogemy nenathb BbIBOABI. CTaBAT
TETUIONPOBOAHOCTD 3aBUCHUT OT y4eOHYIO0 3a/1a4y Ha OCHOBE
TUIOTHOCTH OTIUJIOK? COOTHECEHUSI TOTO, YTO YKe
64.  Ecnu Hax muiaMeHeM U3BECTHO U YCBOEHO, U
CIIUPTOBKH MOJCP)KATh JAEPEBSIHHBIN | TOTO, YTO €Ie HEM3BECTHO
mHAp (0T TpuboMeTpa),
3aBepHYTHI B Oymary, To Oymara
OBICTPO 00YTIIMBAETCSI. DTOTO HE
IPOMCXO/IUT, €CIIH B Oymary
3aBEPHYTHh METAITHUECKYIO THUPIO.
OOBSICHUTB 3TO SIBICHUE U
MPOBEPUTH OIIBITOM

3-6 3aKOH COXpaHEHUS 65.  HmeroTcs TepMOMETD, PaccuutbiBaTh KOJIMYECTBO

OHCPIYH B TCIIJIOBBIX
npouneccax.

MEH3YypKa M 3JIEKTPOTUIUTKA.
Paccunrats, 10 Kakoi TemMrepaTypsl
HarpeeTcs JaHHasi Macca BOJIbI B
KaJIOpUMETpE, €CIIU B HEE OMyCTUTD
YyI'YHHYI0 TUpro Maccoi 500 r,
MIpeIBAPUTENILHO HArPETYIO B
Kkuraen Boje. [loydeHHblii 0TBET
MIPOBEPUTH, MIPOJICIAB OIBIT.
OOBSICHUTH HECOBITA/ICHUE
pE3yIbTaTOB.

66.  mes Becbl, pa3HOBEC U
TEPMOMETP, PACCUUTATh
TEeMIIepaTypy I'PaHEHOT0 CTaKaHa,
B3SITOTO MTPH KOMHATHOM
TeMIIepaType, Mpu BIUBAHUH B HETO
50 r ropsiueii Boasl (60—70° C).
OTBeT MPOBEPUTH OIBITOM.
Onpenenuts MOTEpH TEIJIa Ha
HarpeBaHue OKPY>KaroIlero BO31yxXa.
67. Bony B anroMrHueBoM
CTakaHe mMaccoi 44 r mojorpenu ¢
MTOMOIIBIO TTOTHOCTBIO CTOPEBIIETO
OpycKa CyXxoro CriupTa Maccou 7 T.
Hmest MeH3ypKY U TEPMOMETD,
OTPEICTUTH Ha OIBITE, CKOJIBKO
TeIUla yIJIo Ha HarpeBaHUE
OKpY>KaIoIllero BO3/lyXa U cocy/Ja.
TeruoTa cropanusi Cyxoro cnupTa —
7000 xan/r.

68. Hmes Tepmomertp,
paccuyuTaTh, CKOJIBKO Ha/I0 CKEUb
CHUpTa B COUPTOBKE, YTOOBI TaHHYIO
Maccy BOJbI HarpeTh J10 kumnenwus. K.

TEIJIOThI, HEOOXOUMOE JIJIS
HarpeBaHus Tella Win
BBIJICTISIEMOE UM TIPH
oxJaxJaeHuu. Boipaxkaror
CTPYKTYpPY 3aJa4u pa3HbIMU
cpeacTBaMu. Beigenstor
KOJIMYECTBCHHBIC
XapaKTePUCTUKU OOBHEKTOB,
3aJIaHHBIC CIIOBAMU.
CaMocCTOsATENHHO
bopmynupyroT
MO3HABATENbHYIO 1IENIb U
CTpOSIT ACHUCTBUS B
COOTBETCTBUU C HEl
PaGotatot B rpymre,
YCTaHABIMBAIOT paboyurne
OTHOIICHHUS, y4aTCs

3¢ (peKTUBHO COTPYTHUYATD




1. a. cniuptoBku —40%. OTBeT
MIPOBEPUTH OIBITOM.

7-9 IInaBnenue. 69. H3menutcs nu ypoeHb Boabl | [IpoBoauTh

B MEH3YpKE, €CJIM BECH JIe], MCCIIEI0BATENbCKUI

IJIaBAOIIMM B 3TOM BOJE, pacTaeT? SKCHEPUMEHT I10 U3YUEHUIO

OTBeT 000CHOBATH M MMPOBEPUTH TJIaBJICHUS, OOBSACHATD

OIBITOM. pe3ynbTaThl SKCIEPUMEHTA,

70.  OmnpenenuTh Ha ONBITE, UMest | Boigenstor u

BECHI, PA3HOBEC, TEPMOMETP U dbopMynupyrot

KaJIOPUMETP C TOpsiueit BOJIOH, MO3HABATEJIbHYIO LIEJIb.

HavyaJlbHYIO TEMIIEPATYpy JIb/a, Bri6upatot 3HaK0BO-

MIPUHECEHHOTO C MOPO3a. CUMBOJIMYECKUE CPEACTBA

71.  HMeroTcs BEChl C pa3HOBECOM, | JUIsl IOCTPOCHUS MOJIENH,

tepmomeTtp. Paccunrars, AQHAJTM3UPYIOT OOBEKTHI C

pacIuIaBUTCS JIU TOJHOCTBIO JAHHBIN | LIEJIbIO BBIAEIECHUS UX

KYyCOK Ha(TaJInHA B IAHHOM MIPU3HAKOB

KOJIM4YeCTBE Topsiueit Bojbl (95 — Onpenenstor

100° C). OTBeT NpOBEPUTH OMBITOM. | IOCJIEIOBATEILHOCTh

Touka nnasnenus HadTanuHa — 80° | MPOMEKYTOUHBIX IIeNIel ¢

C, rerora TuIaBIeHUs—36 Kal\r, Y4€TOM KOHEYHOTO

yaenbHas TEeMIOEMKOCTh—32 Kal\l' * | pe3yJbTaTa, COCTaBIATh

rpam. TJIaH U

72.  Hmes Beckl, pa3HOBEC, MOCJIEI0BATEIbHOCTh

TEPMOMETP, CTaKaH C BOJIOM, y4€OHBIX JIEHCTBHIA.

ONPEIEINTh, CKOJIBKO HA/I0 CXKEUb KommyHuKaTUBHBIE:

CIIHPTa B COUPTOBKE, YTOOBI TAaHHBIN | Y4YacTBYIOT B

KYCOK JibJ1a, B3sToro npu 0° C, KOJIJIEKTUBHOM

MOJTHOCTBIO PACIJIABUTh U HATPETh o0cyxIeHUH mpodeMm,

BOJY, INOJIYYEHHYIO U3 JIbJIA, 10 y4darcsl BIaJIETh

kunenust. K n g cnuproku — 40%. MOHOJIOTHYECKON 1

OTBeT MpOBEPUTH HA OIIBITE. JTUaoruyeckoit popmamu
pedn, 0CO3HaHHO
IJIAHUPOBATH U
peryaupoBaTh CBOIO
JIATEIbHOCTb.

10-11 | Dnexrpuzauus. 73. [IponenaTpk ONBIT 110 PUCYHKY
1 00BsICHUTH ero. C TTOMOIIbIO OOBSICHATD
700HUTOBOM NAJIOYKHU MPOBEPUTDH POJ| | B3aUMOJEHCTBHE

3apsa Ha 3JICKTPOMCTPC.

74.  C noMOIIBIO SJIEKTPOMETDA,
700HUTOBOM MAJIOYKHU U MEXa
MIPOBEPUTH, 3aPSTUITACH JTU U KAKUM
3apsJIOM 10JIOCa CYXOM ra3eTHOu
Oymaru, 1o KOTOpoi HECKOJIBKO pa3
MIPOBENU JIAJOHBIO.

75.  VImest 500HUTOBYIO MAJIOUKY U

3apsHKEHHBIX TE U
CYILIECTBOBaHUE JIBYX POJIOB
AIEKTPUYECKUX 3aPSJIOB.
Broinensror u
dbopMynupyrot
MO3HABATEJIbHYIO 11EJIb.
YcTaHaBnIMBaOT MPUIHMHHO-
CJICICTBEHHBIE CBSI3U
[IpuHUMAIOT U COXPaHSIOT
MO3HABATEIJIbHYIO 11EJIb,
PEryIupyIOT MPOLecC
BBITIOJTHEHHS YI€OHBIX
NEeUCTBUH

Yuyarcs apryMeHTUpOBaTh
CBOIO TOYKY 3PEHUS,
CIIOPUTH U OTCTAUBATh




Me€X, IPOBEPUTH, 3aAPSIKEHBI JIU U
KaKUMHU 110 3HaKy 3apsiiaMy JBa
JIETKUX IIapuKa, MOABEIICHHbIE HA
IIEJIKOBBIX HUTAX. [lokazars, kak
YMEHBIIUTh BEJIMYUHY 3apsiia Ha
METAJJINYECKOM 11ape, OJETOM Ha
CTEP’KEHb JIEKTPOMETPA, B JIBA pa3a,
HCIIONB3Ys APYTOW, TAKUX KE
pa3MepoB He3apsHKEHHBIN ap U3
MeTaiia. MOKHO JIM BBIIOJIHUTH 3TO
3aJlaHue, €CIIH mapbl OyAyT U3
crexna?

76. Kak 3apsaauth s5eKTpoMeTp
OTPHULIATETLHBIM JJIEKTPUUYECTBOM,
HCII0Mb3Ys NAJIOUYKY U3 OPICTEKIIA U
MeX. OOBSICHUTD OTBIT JIEKTPOHHON
Teopueil. I3MeHuTcs 11 nokazaHue
ANEKTPOMETPA, ECIIU K €TI0 CTEPIKHIO
MIOJAHECTH, HE Kacasch, pyKy?
OOBSCHUTH, IOYEMY U TIPOBEPHUTH HA
OIIBITE.

77. OnuH 3EeKTPOMETP 3apsiKEeH
MOJIOKUTENBHO, IPYrol —
oTpuuaTeabHo. Kak n3MeHsTcs
MMOKA3aHUs KaXJI0r0 3JIEKTPOMETpa,
€CJI K UX CTEP)KHSIM, HE Kacasch,
MOJIHECTH 3apSDKEHHYI0 200HUTOBYIO
MaJouKy (3apsHKEHHYIO
cTekisiHHY10)? Kaxkaplil oTBeT
MIPOBEPUTH OIBITOM U JIaTh
O0O0BSICHEHHE Ha OCHOBaHUH
3JIEKTPOHHOM TeopuH. [IpoBepurs,
YTO MPOU30UIET, €CIIU IEKTPOMETPHI
COCJIMHUTH MPOBOJHUKOM,
OOBSICHUTD.

78. OrnpenenuTth Ha OMBITE,
KOTOpasi U3 ABYX 300HUTOBBIX
TaJoueK, MOJBEIICHHBIX Ha
M30JIMPYIOIIMX IITaTUBAX, 3apshKEHA,
€CJI HUYEro JPyroro B
pacnopsKEHUH HET.

79. Kak, ucrionb3ys
3IEKTPUUYECKOE MOJIE OKOJIO
3apsKEHHOW MAJIOYKH, 3aCTaBUTh
KyCOY€K BaThbl IapUTh B BO3ayxe?
[TokazaTp OMBIT U JaTh EMY

CBOIO ITO3HIIHIO.

O0BsICHEHHE.
12 l"anbBanMYeCcKuii 80. Cobpatp ranpBaHUYECKUI HsrorasnuBaror u
AJIEMEHT U3 AJIEMEHT, BCTABUB JKEJIE3HYIO U WCIIBITHIBAIOT

MNOAPYUYHBIX CPCACTB.

LUHKOBYIO TUIACTUHKU B CBIPYIO
Kaptodenuny, TuMoH. C MOMOIIBIO
raJlbBaHOMETPA ONPEACIIUTh 3HAKU
MOJIIOCOB 3JieMeHTa. [IpoBepuTh, Kak

rajJlbBaHMYECKHIH DJIEMEHT.




3aBUCHUT YT0JI OTKJIIOHEHUS CTPEIKH
raJIbBAaHOMETPA OT TIIyOUHBI
MOTPYKEHUS TIIACTHH.

81.  CoOparb merp u3 IeMeHTa
Bonbra, ki1toua, 0 AHOBOJIBTOBOI
namibl. [IpoBepuTh, Kak 3aBUCHT
HaKajl JIaMIbl OT MIyOUHBI
norpykeHus mwiactud. OObICHUTD
3Ty 3aBUCUMOCTH. [IpeBpaiienue
KaKUX BUJOB YHEPTUU 3/1€Ch
MPOUCXOAUT?

82. K oanoit knemme
MHJUIMaMIIEpMETpa Ha 5 MA
MPUCOEIUHUTH Yepe3 MPOBOJT
YKEJIE3HBIN TBO3/Ib, K IPYTOil —
MEJIHBI cTepKeHb. [IpoBepuTh HA
OTbITEe, KaK OyZeT U3MEHSTHCS CHIIa
TOKa, €CJIM TBO3/Ib U CTEP>KEHb
MEIJICHHO MOrPYy»aTh B PacTBOP
MOBAPEHHOM COJIM, U KAKOU JIEKTPO.]
OyIeT 3apsHKEH OTPHUIIATEIILHO.

13-15

N3yuaem
NIEKTPUYECKUE
LEIN.

83. Cobpartsb 1iens ¢ IByMst
OJIMHAKOBBIMHU JIAMIIAMH 110 CXEME U
U3MEpPUTh B HEM CUITY TOKA, 3aMKHYB
ko4 1. Kak u3MeHurcs nokasanue
npubopa 1 HaKall JIaMIIbl, €CITH
3aMKHYTh KJtou 2? Kakyro cuity Toka
MOKaXKeT MpHOOp, €CIIH ero
MOJIKJIIOYUTH K KJIeMMaM Kiroua 1,
KOrI'/la OH pa3oMKHYT? OTBeThI
IIPOBEPUTH OIBITOM.

mA
2
7 °—'f‘*
84. Cobpars 11emb, B KOTOPOit

ydacTok A B siBisieTcs pacTBOpoOM
MOBApEHHO COJIM C OIYIIEHHBIMH B
HEro MEJIHBIMU 3JIEKTPOJaMHU.
CB00OOIHBIE KOHIBI MTPOBOJIOB OT

CoOupath 37eKTpUYecKHe
LIENH 10 33JJaHHOM cXeMe,
aHAJTM3UPOBATH PE3YIIBTATHI
OTIBITOB, U3MEPSThH
HaINpsDKCHUE W CHITY TOKA.
VYcTaHaBiaMBaOT NPUYUHHO-
CJICZICTBEHHBIC CBSI3H.
CamocrosTenbHO
bopmynupyroT
[IO3HABATEJIbHYIO LIEb U
CTpOSIT ACHUCTBUS B
COOTBETCTBUM C HEH
PaGoratot B rpynmne, yuarcs
apryMeHTHPOBAThH CBOIO
TOYKY 3pEHHUSL.




BOJITMETpA OIYCTUTH B PACTBOP
COJIM Y JIBUTATh OT AJIEKTPOJIOB K
cepenune. [IpocienuTs Mo
BOJIbTMETPY, KaK MPH 3TOM
U3MEHsIeTCs HanpsbkeHue. byner nu
OTKJIOHSITHCSI CTPEJIKA BOJIbTMETPA,
€CJIM KOHIIBI IIPOBOJIOB PACIIOJIOXKHTh
B IJIOCKOCTH TMEPIECHIUKYIISIPHOMN
MPSAMOM, COCTUHSIONICH CepeIUHBI
wiactuH? OOBACHUTD TIOYEMY H
MPOBEPHTH ONbITOM. KakoBo
OTJINYUE TIPUPOJIHI TOKA B
AJICKTPOJIUTAX M MeTallIax?

o —5 --l‘r

85. H3meputh HanpsiKEeHUE HA
KJIEMMaX HCTOYHHKA TOKa
HanpspkeHueM 10 — 12 B, umes iBa
BOJIETMETpA C TpeiesiaMu
u3MepeHus 1o 6 B.

86.  CoOpatb 1enb, 3aMKHYTh €€ ’
3anMcath MoKa3aHus IpuOOPOB.
KaxoBbl OyayT nokasanus
puOOPOB, €CIIU IOMEHSATh UX
Mectamu? CHOBa 3aMKHYTb LIEIb U
OOBSICHUTH: a) TOUEMY HE TOPUT
nammna; 0) 9To MOKa3bIBACT KAXKIBIN
puOOP; B) YEM OTINYACTCS
aMIIepMeTp OT BOJBTMETPA U TIOYEMY
MepBBIN BCerza Hao BKIOYATh
MOCJIeIOBATENBHO C OTPeOuTENEeM, a
BTOPOI —MapaienbHo eMy.

-
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87.  OrobpaTh NpubOpPHI I
WU3MEpEHUS CHITBI TOKA B
AJIEKTPOBUraTElIC U HATIPSKCHUS,
10JT KOTOPHIM OH paboTaerT.
Haueptuts cxemy 1ienu, coopaTs 3Ty
1IeMb, CHATH ITOKa3aHUs MPUOOPOB,
00BSCHHTD, IOYEMY BBIOpAIIH




MMEHHO 9T H3MEPUTEIIbHBIC
pUOOPHI.

88. HauepTtuts cxemy uenu st
MIPOBEPKH MPABMIILHOCTH HAJIIMCH Ha
pesucrope. [logoOparh HyKHbBIE
npuOOPHl U TTPOU3BECTH
HEOOXOUMBbIC U3MEPEHUS U
BBIYKCIICHMSI.

16-18

3aBHCHUMOCTh
COTPOTHUBIICHUS OT
r€OMETPUYSCKHUX
pa3MepoB
MIPOBOJIHHKA.

89.  HNmed akkymyJsTop,
amMIepMeTp, BOJIbTMETP U KIIIOY,
OTIPEACTUTH OIBITHBIM IIyTEM JJIUHY
KyCKa JJaHHOU ITPOBOJIOKH
conpotusieHneM 1 Om.

90.  OmnpenenuTth yaeabHOE
COIPOTUBIICHUE IAHHOI MPOBOJIOKH,
UMes aKKyMYJISITOp, JIa0OpaTopHbIE
amMIepMeTp U BOJIbTMETD,
MUKPOMETP U MACIUTAOHYIO JTUHEUKY.
[To Tabnuie yneabHBIX
COIPOTHBIIEHUI YCTAaHOBUTD, U3
KaKoro MeTajia cejiaHa J1aHHas
IIPOBOJIOKA.

91. Ornpenenutb CONPOTUBIICHHUE
JAHHOT'O KyCKa HUKEIMHOBOI
MIPOBOJIOKH, CHaYaja UCIOIb3ys
MUKPOMETP U MAaCIUTaOHYIO JIUHENKY,
MIOTOM aMIEepPMETp, BOIBTMETP U
aKKyMYJIATOP.

92. HNmes Mukpomerp,
OIIPEJIeNINTh, KaKYI0 JJIMHY OyaeT
HMMETh KYyCOK JIaHHOW HUKEJIMHOBOU
MPOBOJIOKH compoTuBiieHneM 1 Om.
Otpesarb Takol KyCOK, HUCIIOJIB3YS
MacmTabHyo JauHenky. [lonobpats
HEO0OXOUMBIC PUOOPHI U
IIPOBEPUTH, YTO CONPOTUBIICHUE
OTPE3aHHOT0 KycKa MpoBoJioku 1 Om.
93.  Hcnonb3yst MUKPOMETD,
aKKyMYJIATOp, 1a00paTOpHbIE
amMIepMeTp U BOJIBTMETP,
OTIPEACTUTH ATUHY TPOBOJIOKH,
HAMOTAHHOM Ha KaTYIIKE OT
YHUBEPCAIHLHOTO TpaHcpopmaTopa,
HE pa3marbiBas ee.

94. Cobpars 11enb, UCMOIB3YS B
KauecTBEe IMOTPEOUTENS LENOUKY U3
KaHILIETSPCKUX CKPEMOK MU OT
4acOB-XOAUKOB. [IpoBepHTH, 3aBUCHT
JIY CHUJIA TOKA B LIETIH OT HATSHKCHUS
1eno4kd. OOBIACHUTD MTOYEMY.

HccaenoBaTh 3aBUCHMOCTD
COTNPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JTUHBI,
TJIOIIA U TIOTIEPEYHOTO
CEUYCHUS U MaTepuasa
MIPOBOJTHUKA,
YcranaBnvBaroT NPUYUHHO-
CJIEACTBEHHBIE CBI3HU
CoCTaBIIAIOT IUIAH B
IOCJIEIOBATEIILHOCTh
IEUCTBUI.

19-21

[TocnenoBarenbHOE
U [apaJuIesIbHOe
COeTMHEHUE
IIPOBOAHHMKOB.

95. Nmeercs mamma Ha 3,5 B, 0,28
a M ICTOYHHK TOKa Ha 6 B.
Onpenenurb, KAKOE COMMPOTUBICHUE
HaJ0 BKJIIOYHTEL II0CJIEIOBATEIBHO C

MPUBOUTH MPUMEPHI
M0CJIEZI0BATEIBHOIO U
napasuieaIbHOTO
COCIMHEHUS IPOBOJHUKOB ,




JIaMIIOH, 4TOOBI OHA TOpeia
HOpMaJIbHBIM HakaiioM. OTBeT
MIPOBEPUTH OMBITOM, HCTIONb3YS
MarasvH COIPOTHBIICHHH,
amMIepMeTp U BOJIbTMETP.

96.  VmeroTcs 1BE MPOBOJIOYHBIE
CIUPAJH C U3BECTHBIM
conpoTuBieHneM. Paccunrars
COIPOTHUBIICHUE MPU NapalIeITbHOM
COCIMHEHUH ciupaiiel. Pe3ynprar
MIPOBEPUTH, UCIIONIB3Ysl aMIepMETp U
BosbT™MeTp. [IpenBapurensHo
HAYEepPTUTH CXEMY LICTIH.

97.  Ha crose coOpana mermsp u3
TpeX OJIMHAKOBBIX Jami . Kak OyayT
HaKaJIEeHbI HUTH JIAMIT OTHOCHUTEIIEHO
JpyT OpyTa, eClId 3aMKHYTh KIItou [,
o6a xioya? OTBET 000CHOBATH U
MIPOBEPUTH OIBITOM.

|

98.  Haueprtuth cxemy u coOpartb
LIeMb TaK, YTOObI YEThIpE
LIECTUBOJIBTOBBIE JIAMIIBI FTOPENH
HOpMaJIbHbIM HAaKaJlOM OT UCTOYHHKA
ToKa HanpsbkeHueM 12 B. [IpoBeputh
Ha OIBITE.

99.  Omnpenenuts CONPOTHUBIIEHUE
HUKEJIMHOBOH U eJIe3HOM MPOBOJIOK,
CBUTBIX BMECTE, NUMEsl MacCIITa0HYIO
nuHelKy. OTBET POBEPUTH,
UCIOJIb3YSl aMIIEPMETP U BOIBTMETP.
100. CobpaTh 1enb U3 Tpex Jamil
TaK, YTOOBI OJTHUM KIIFOUOM MO>KHO
OBbUIO BBIKJIFOYATh Cpa3y JBE JIaMIIbI,
IIpUYEM IMEeperopaHue OAHON U3 HUX
He BIMsUIO ObI Ha padoTy APYTOii,
BTOpPBIM — OJHY. [IpenBapurensHo
HAYEPTUTh CXEMY LIETIH.

pacCYUTHIBATh CHITY TOKA,
HaIpsKEHUE,
COTIPOTHUBIICHUE
MIPOBOIHUKOB ITPH
Pa3IMYHBIX COCTMHEHHIX
CaMOCTOSTEIIFHO CO3/1aI0T
AITOPUTMBI JEATECILHOCTH
NIPY peHICHUH MpodIeM
MTOMCKOBOT'O XapaKTepa
CnauyaroT cBoii crocod
JIEUCTBHUSA C TAJOHOM
Bcerynarot B quanor,
Y4acTBYIOT B
KOJUICKTUBHOM
00CyXJIeHUH, ydaTcs
BJIAJICTh MOHOJIOTHYECKOMN 1
JIajgorudeckon hopmamMu
peun.

23-25

MoIHOCTh TOKA.

101. Hwmes amnepmerp,
aKKyMYJISITOP, KJIFOU, OIPEACIUTh
MOILIHOCTb TOKa B CIUPAJIU Ha 4 OM.
Kak n3MeHuTcs 3Ta MOIIHOCTb, €CIIU
B3STh JIBa OJIMHAKOBBIX
aKKyMYJISITOpa, COEIMHEHHBIX
nociuenoBarenbHo? OTBET IPOBEPUTH

PaccuuThiBaTh paboTy u
MOITHOCTbH JIEKTPHUUECKOTO
ToKa, OCyIIEeCTBISIOT
TIOUCK U BBIJICIICHHE
Heo0X0ouMoMn
uHpopmanuu. Beiaenstor
KOJINYECTBEHHBIE




OTIBITOM.

102.  CoOpatp 1ens u, UCTIOIb3Ys
Mutramnepmetp Ha 500 MA,
OIpEAEIUTh MOLUTHOCTh TOKA
OTJIENIbHO B JIaMITI€ U 3BOHKE.
HanpspokeHne ucTouyHMKa ToKa

HU3BCCTHO.
H ;

—oif-d

103. PaccunraTth, KaKOH MOIITHOCTH
Ha/10 B3ATH Jamiry Ha 220 B, 4TOOBI
COEIMHEHHAs MOCIIeI0BATENBHO C
Hell MaJloBOJIbTHas Jiamna (4 B, 3 BT)
ropelia HOpMaJbHBIM HaKaJIOM IpH
BKJIIOYeHUU B ceTh 220 B. OTBeT
IIPOBEPUTH OIBITOM, COSAUHHUB
BBIOpAHHBIC JTAMITHI ¥ BKITFOUHB HX B
cethb 220 B.
104. Ha crone cobpana memnb. O6e
JlaMIibl paccuuTansl Ha 220 B.
[IpoBepuTth, Kak OyayT ropeThb
JIaMIIbl, €CIIU 1ENb BKIIOYHUTDH B CETh
220 <?, ecnu 3aMKHYTb KJIIOY.
Pe3ynbTarhl ONBITOB OOBSCHUTD.
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105. Kak ycTaHOBUTb Ha OIBITE,
KOTOpasi U3 ABYX OIMHAKOBBIX 110
BHEIIHEMY BUIY JaMmIl,
paccunTaHHbIX Ha 220 B Kaxkaas,
uMeeT OOJBIITYI0 MOIIHOCTD, €CITU
HAJMKUCH Ha JIaMI1aX CTEPJIUCh.

106. Kak yCTaHOBUTb Ha OIBITE,
Kakasi U3 IByX OJMHAKOBBIX 110
MOIIIHOCTH U BHEIITHEMY BUJY JaMII
paccunTaHa Ha 0oJibliee HallpsHKEHNE
(220 B), nmes IpoBOJIa ¥ UICTOYHUK
Toka Ha 220 B. OtBeT 060CHOBATH U
IPOBEPUTH.

XapaKTePUCTUKH OOBHEKTOB,
3aJIaHHBIC CIIOBAMU.
AHAJIM3UPYIOT O0BEKT,
BBIJICTISIS CYIIICCTBCHHBIC U
HECYIIECTBCHHBIC TPU3HAKH
CamocTosiTensHO
dbopMynupyrot
MO3HABATEIILHYIO TSN U
CTPOSIT JICUCTBUS B
COOTBETCTBUU C HEM

26-28

Pabora ToKa.

107. Hcnonw3ys yCTaHOBKY CO
cnupaibio 2 oM (puc. 159),MeH3ypKy
M 4achl, ONPEICTUTh paboTy TOKa B
CIIMPAJIU 32 5 MUH U KOJUYECTBO

PaccuunThiBaTh paboTy u
MOITHOCTbH JIEKTPHUUECKOTO
ToKa, OCyIIECTBISAIOT
TIOWCK U BBLICIICHHE




TEILIOTHI, IOJIy4EHHOE BOJIOH 3a 3TO
BpeMs. CpaBHUTH NOJIyYCHHbBIC
pe3yiabTaThl U OOBSICHUTH, HE
IIPOTUBOPEYAT JIU OHU 3aKOHY
COXpaHEHMs FHEPTUU.

-

108. Ha crose coOpana ycTaHOBKa.
Conporusnenue cnupainu 4 Om. B
npobupke 20 r Boawl. [Togcunrarh
(6e3 yuera moTeps Tera), yepes
CKOJIBKO BPEMEHHM JI0JIKHA 3aKUIIETh
BOJIa, €CJIM CUJIa TOKa B 1enu OyaeT 2
A. 3meputs Temueparypy BOJBI U
3aMKHYTH 11enb. OnpeaenuTs Ha
OTIBITE BpEMsI HarpeBaHUs BOBI J10
kuneHus. OObICHUTDH PACXOKICHHE
pe3yJibTaTta, BBIYMCIEHHOTO U
MOJIy4€HHOTO Ha OTIBITE.

Ve

4

109. Hcnonw3ys nacnopTHbIe
JTAaHHbBIE JJIEKTPOIUIUTKH, MAasJIbHUKA,
JIaMIIbl U APYTUX OpUOOpOB,
OIIpEAEIUTh KOJIMYECTBO TEIIIOTHI,
BBIIETISIEMOE B KAJKIOM U3 HUX
3JIEKTPUYECKUM TOKOM 3a 5 MHH,
€CJIN HaIPSDKEHUE CETH
COOTBETCTBYET IaCHOPTy mpudopa.

HEo0X0uMOoMn
uHpopMaIu. Beimensror
KOJIMYECTBEHHbBIE
XapaKTePUCTUKH OOBHEKTOB,
3a/laHHBIE CIIOBAMU.
AHaIM3HUPYIOT O0BEKT,
BBIJICTISISL CYIIIECTBEHHBIE U
HECYIIECCTBCHHBIC TIPU3HAKU
CaMocCTOsATENHHO
bopmynupyroT
MO3HABATENbHYIO 1ENIb U
CTpOSIT ACUCTBUS B
COOTBETCTBUU C HEM.

29

MarautHsle
SIBJICHUSL.

110. C nomoup0 yCTaHOBKH
OTPENICTUTh 3HAKU TOJIOCOB Y
HCTOYHHKA TOKA. 3Has 3HAKH
TTOJIIOCOB, ONPEJICIIUTh HAIpPaBJICHUE

BBISBIIATE CBSI3b MEKIY
IEKTPUICCKIM TOKOM U
MAarHUTHBIM I10JIEM,
OOBSICHATH CBSI3b




HaMOTKHM.

/__
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111. Ha crone cobpana
yCTaHOBKA. 3Hasl HaIpaBJICHHUE TOKa
Y HallpaBJieHWE HAMOTKH MPOBOJIA,
OMpEICTUTh MArHUTHBIC TTOJIFOCA
KaTylIku ¢ TOKoM. OTBET IPOBEPUTH
C ITIOMOIIBI0 MarHUTHOM cTpenku. C
IIOMOILBIO JTAHHOW YCTaHOBKH
OTPEICTUTh 3HAKH TOJIFOCOB JIAHHOT'O
HMCTOYHHKA TOKA, IPEIBAPUTEITHLHO
3aKpBIB X 0003HAUCHHUE.

30

DNeKTpOMarHur.

112.  Cobpatb ycTaHOBKY. M3MeHss
BEC TPY30B, ITO/IBEUIMBAEMBIX K
SIKOPIO, IPOBEPHUTH 3aBUCUMOCTh
CHJIBI TIPUTSDKEHUS 3JICKTPOMArHHTA!
a) OT CUJIBI TOKA B KaTYIIKax
AJIEKTPOMArHUTa; 0) OT YHCIIa BUTKOB
(c ogHOM M IBYMS KaTyIIKaMu); B) OT
PacCTOSIHUS MEXKIY SKOPEM H
CepJCYHUKOM (TTOMEIasi MEXTY
HUMH OyMmary B OZIMiH, /IBa, TPH H T. 1.
CJI0s1); T) OT IUIOMIATN
COIIPUKOCHOBEHUS SIKOPSI C
CepJICYHUKOM (CHauaza siKkopb
MPUIIOKHUTH MIUPOKOM TPAHBIO, 3aTEM
y3koi — pebdpom). 13 Bcex
MPOJICTIAHHBIX OIBITOB CENATh
BBIBOJIBI.

HAIPABIICHUS MarHUTHBIX
JTUHUH MarHUTHOTO TIOJISt
TOKa C HaIlPaBJICHUEM TOKa
B IIPOBOJIHUKE. BpIensaroT
U GOopMyIUPYIOT POOIEMY.
CTposiT JIorH4ecKue 1enu
paccyKJIECHUM.

Y craHaBIMBaOT IPUYMHHO-
CJIEJICTBEHHBIE CBS3HU
CamMocTosTeNnbHO
dbopMynupyroT
MI03HABATEJIbHYIO 1EJIb U
CTpPOSIT IEHCTBUS B
COOTBETCTBUU C HEH.
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OnBITEI C KOMITACOM.

[ |
113. BEBISICHUTEH C HOMOIIBIO
KOMIIaca, HAMarHM4eHo JIu JTaHHOE
OpUTBEHHOE JIE3BHE, U €CITH JIa, TO
OTIPEAETUTH €T0 MOJI0Cca.
Pa3marHuTuTh N1e3BUE, UMEsT TTHUHIICT
U cnupToBKy. Ha onbiTe yoenutbes,
YTO OHO pa3MarHU4eHO.

114. C nomo1plo KOMIIaca
OTpEeIeTUTH TIOJIF0Ca MarHuTa,
3aBEpHYTOro B Oymary.

115. HwmeroTcs TONBKO ABa
OJIMHAKOBBIX HO’KOBOYHBIX TMOJIOTHA,
OJIHO U3 KOTOPBIX HaMaruu4eHo. Ha
OTIBITE OMPENIETUTh, KOTOPOE U3
MOJIOTEH HAaMarHU4eHoO.

116. HamarHuTuTth Uriy Tax,
9TOOBI YIITKO OKA3aJI0Ch CEBEPHBIM
MIOJIFOCOM, & OCTPUE — FOKHBIM.
BOTKHYTH Uy B KOPKOBYIO TIPOOKY
U OIYCTHUTbH B CTAKaH C BOJIOH TaK,
9TOOBI UTJIA TUTABaJIa BEPTUKAIILHO,
CEBEPHBIM TOJIOCOM KBEPXY (PHC).
Ha ombITax BBISICHUTH, KaK OymeT
BeCcTH ceOs MpoOKa C UTJIOH, ecin
MTOJTHECTU MAarHUT Ha YPOBHE
CEBEPHOT0 MOJIF0CA UTJIBI, F03KHOTO,
€CJIM MarHuT MOBEpHYTh Ha 180°,
MOCTaBUTh BEPTHUKAIBHO TaK, YTOOBI
poOKa oka3aaach MKy MOI0CAMU
Maraurta. Bce Habmoaembie SIBICHUS
OOBSICHUTD.

I
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117. C noMmoIbr MarHUTHOM

OOBSACHATH
HaMarHUYMBaHUE JKeie3a.
OcyecTBIISIIOT TOUCK U
BbIJIeJICHHE HEOOXO0IMMOA
uHpopMaIuu. BeigsuraroT
1 00OCHOBBIBAIOT TUIIOTE3BI,
IpeIaraT CrocoObl UX
IPOBEPKHU

CoCTaBIAIOT TUIAH U
MOCIe0BATEIHHOCTh
JIEUCTBUI




CTPEJKHU YOSAUThCS, UYTO JTaHHBIHA
CTaJIbHOW CTEPKEHb OT IITATHBA HE
HamarHudyeH. HaMarHuTuTh ero B
MarHMTHOM T10Jie 3eMJIH, UCTIONb3YS
JUISI 3TOTO JI€PEBSIHHBII MOJIOTOK, U
MPOBEPUTH, UTO CTEPKEHD
HaMarHUTUICS. OOBSICHUTH IPUUUHY
HAMarHMYMBaHUSL.
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JeicTBue
MAarHMTHOTO TIOJIS Ha
MTPOBOJTHHUK C TOKOM.

118. Ha crone coOpana ycTaHOBKa
(puc). Kakue npowusoiinyt
M3MEHEHMS B IIOJIOKEHUN KaTYIIKU
OTHOCHUTEJIbHO MarHuTa, €Ciu
3aMKHYTbH 11enb? OTBET 0OBACHUTH U
IIPOBEPUTH ONBITOM. BBIACHUTB,
M3MEHUTCS JIM HallpaBJIeHUe
JBUKEHMSI KaTyIIKH, €CIIU
OJTHOBPEMEHHO U3MEHUTh
HaIpaBJIEHUE TOKA B KaTyIIKE U
noJtoc Marauta. OTBeT 060CHOBATb.

A7
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119. Ha crone coOpana ycTaHOBKa,
B KOTOPOIl HCIIONIB30BaH Pa300pHBIN
AIEKTPOMArHUT C OAHON KaTyIIKON U
MOTOK TMPOBOJIOKU. BeIsicHuTh, OyneT
JIU IBUTAThCSl MOTOK, €CITU 3aMKHYTh
OJIHY JIFOOYIO 1I€Tb, B KAKOM
HarpaBlIeHUU OyIeT JIBUTATHCA
MOTOK TP 3aMBIKaHUH 00€nX IEeTeH,
KaK U3MEHUTh HaIlpaBJICHUE
JBIDKEHUS MOTKa (TIOKa3aTh JBa
croco0a). Bce onbIThl OOBSCHUTB.

120. Ha crose cobpana
yCTaHOBKA. BBISICHUTB Ha OMBITE,
KaKoe HaIpaBJICHUE TOKA JTOJIKHO
OBITH B Ka)KIOH 1€, YTOOBI MOTOK

OnuceiBaTh U OOBSICHATH
JIeiCTBUE MarHUTHOTO TIOJIS
Ha [IPOBOJIHUK C TOKOM.
AHaIM3UPYIOT 00BEKT,
BBIJIEJISAS CYIIECTBEHHBIE U
HECYIIIECTBCHHBIC
npu3HaKu. BeipaxkatoT
CMBICII CUTYalluu
Pas3JIMYHBIMU CPEICTBAMHU
(pucyHKU, CUMBOJIBI,
CXEMbI, 3HaKH). PaboTaroT B
rpymnme. Yygarcs
apryMeHTHPOBAThH CBOIO
TOYKY 3pEHUsI, CIOPUTH U
OTCTauBaTh CBOIO MO3UIIMIO.




YAAJISAICA OT AIEKTPOMAarHuTa npu
3aMBbIKaHUHW IIETIeH (HalTH aBa
crioco6a). byner nu aABUraThcs MOTOK
Y B KaKOM HaIlpaBJICHUH, €CJIU €TI0
[IOMECTUTh HE MEXAY MOICAMU, a
HaJ[ CEPJICYHUKOM DJICKTPOMAarHuTa?
Bce orBeTHI 000CHOBATH.

33-34 | 3amura Texuuueckuit nmpoekt «COopka u ®opmMupoBaTh KOHTPOJIb U
WHIUBUAYAIbHBIX U | UCIIBITAHUE JIEKTPOMArHUTHOTO CaMOKOHTPOJIb TIOHATUH U
TPYIIOBBIX peney. anroputMoB. Oco3HaBaTh
MIPOEKTOB U ce0st KaK JABIDKYILYIO CUITY
HCCIIEI0BATENbCKUX CBOET0 HAYYEHHUS.
pabor. OOBsICHATH (pU3MUECKHe

SIBJICHHS, TIPOIIECCHI, CBSI3U
U OTHOILICHHUSI.
YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
no ¢pusuke B Y Kiacce
Kypc eneypounoii deamenvnocmu “ Ixkcnepumenmanvuan guzuxa” (34 uaca)

Ne Tema Copnepxanue TpeboBaHus K OCBOCHUIO

ypoka MaTepuaia




[TorpemnocTu
U3MEPEHUM.

AOCOJIIOTHBIE U OTHOCUTEJIbHBIC
MOTPEIITHOCTH MPSIMBIX H3MEPECHHU.
HucTpyMeHTalIbHBIC TIOTPEITHOCTH
Y TIOTPEIIHOCTH OTCUEeTa. JTaIbl
IUTAHUPOBAHUS U BBITIOJTHEHHUS
JKCIepUMeHTa. Mepsl
PEIOCTOPOKHOCTH TIPU
POBEICHUH IKCIIEPUMEHTA.
HccnenoBanue HEKOTOPBIX
IIPOLIECCOB U SBJICHUM B paMKax
TBOpUYECKUX 3a7anuii. O6paboTka
pE3yIBTATOB SKCIIEPHUMEHTA.
Berauciienue norpemHocteit
OTIBITA, WIUTFOCTPHPYIOIIETO
pEIICHHE TBOPYECKOTO 3a/IaHHUSI.
3anuce pe3yJbTaTOB U3MEPEHUH.

HepaBHomepHoe
JIBIDKCHHE.
Cnoxxenue
MepeMeIICHUI
HaIpaBJIECHHBIX MO
OJIHOU MPSIMOM.

11. OnpenenuTh Ha OIBITE
CPEIHIOI0 CKOPOCTh JABUKEHUS
KapeTKHU 10 JJIMHHOW HAKJIOHHOMN
HaIPaBJISIONICH, UCTIONB3YS IS
9TOTO 3JEKTPOHHBINA CEKYHJIOMED U
M3MEPUTEIBHYIO JIEHTY. [loka3arh
HEpPaBHOMEPHBINA XapaKTep
JBUKEHUS KAPETKHU.
JlaGopaTtopHast pabora,
BBITIOJIHEHHE MPAKTHYECKOU
paboThl IO UHCTPYKLIUU

OBnageTh NPaKTUYECKUMHU
HaBBIKAMH U3MEPEHUS
CKOPOCTH T€Jia M0 BEJINYMHE
€ro rnepemMenieHusl 1 BpEMEHHU
JBUKEHUS

[IpoBepuTs yTBEpKIACHUE O
TOM, 4TO NIEPEMEILICHUE Tella
OTHOCHUTEIBHO HEMOIBUKHOMN
CUCTEMBI OTCUYETA PABHO
CyMME €ro NepeMEILCHUS B
MOABUKHOM CHCTEME U
MEePEMEIIECHUS MOIBUKHON
CUCTEMBI OTHOCUTEIBHO
HETOJIBUKHOM.

CroxeHue
MepeMEeIICHUI
HaIMpaBJICHHBIX MO

YIJIOM JIPYT K JPYTY.

JlabopaTtopHas pabora,
BBITIOJTHCHUEC HpaKTHqGCKOﬁ
paboOThI MO UHCTPYKIHH

[IpoBeputs yTBEpKIACHUE O
TOM, YTO NIEPEMEILICHUE TENa
OTHOCHUTEIBHO HEIOABIKHON
CHUCTEMBI OTCYETA PABHO
CyMME€ €ro nepemMenieHus B
HOJIBWKHOM CHUCTEME U
MepeMeIIeHUs MOIBUKHON
CHCTEMEBI OTHOCHTEIBHO
HETIOABM)KHOM.

W3mepenue moxaynei
JIMHENHOM U YIJIOBOU
CKOpPOCTH IpU

JlaGopaTtopHast pabora,
BBINOJIHEHUE TTPAKTUICCKOM
paboThI 110 UHCTPYKIIUHU

OBnazneTs NpakKTUYECKUMU
HAaBBIKAMU U3MEPEHUS
JIMHEHHOM U YIJIOBOU

pPaBHOMEPHOM CKOpOCTH.
ABHUXKCHUU I10

OKPY>KHOCTH.

Nsmepenue JlabopaTopHas pabora, OBnazeTh NPAKTUIECKUMHU
[EHTPOCTPEMHUTEIILHO | BBITIOJHEHUE MPAKTUUCCKOM HaBBIKAMHU U3MEPEHUS

IO YCKOpPEHHUS.

paboThI 110 UHCTPYKIIUHU

LEHTPOCTPEMUTEITLHOTO
YCKOpEHUs

CnoxxeHue 1ByX Cul,
JNEUCTBYIOLIUX Ha
TEJIO MO/ YIJIOM JIpYyT

K JpyTYy.
3aBUCUMOCTD

JlaGopaTtopHast pabora,
BBINOJIHEHUE TTPAKTUICCKOM
paboThI 110 UHCTPYKIIUHU

[IpoBepuTh cripaBeNIMBOCTh
MpaBuJia mapauieIorpaMma.




MOJYJIEN CUJI
HATSDKEHUSI HUTEH OT
yrila Mexay HUMHU
IIPU IOCTOSIHHOM

PaBHOJICHCTBYIOIICH.

7 Uccnenoanue JlabopaTopHas pabora, Y cTaHOBUTH 3aBUCUMOCTD
JBUKECHHUSI TeJa O] BBITMIOJTHEHHE MTPAKTUIECKON JAIbHOCTH T0JIeTa Tena,
JeCTBUEM CHITBI paboTHI IO HHCTPYKIIUU OpOILICHHOTO TOPH30HTAIIBHO,
TSKECTH OT BBICOTHI OpocKa

8 Nzyuenue JlaboparopHas paboTa, DKCIepUMEHTAIILHO JI0Ka3aTh
TPaeKTOpUU BBITMIOJTHEHHE MTPAKTUIECKON YTBEPKICHHUE O TOM, UTO
JBUKCHHSI TEJIa paboTHI 0 HHCTPYKIIUU TeNo, OpoIIeHHOE C
OpOILIEHHOTO HEKOTOPOU BBICOTHI
TOPHU30HTAIEHO TOPHU30HTAIILHO, TIO]]

JEHCTBUEM CUJIBI TSHKECTU
JIBHDKETCS 110 mapadoie

9 Uccnenoanue JlabopaTopHas pabora, UccnenoBath 3aBUCUMOCTD
VIPYTHX CBOWCTB BBITIOJTHCHHE MTPAKTUICCKON KECTKOCTHU TIPYKUHBI OT
CHUpaIbHON paboThl IO UHCTPYKIIUU quclia €€ BUTKOB, YOS TUTHCS
MIPYKUHBI B 3aBUCUMOCTH OT JJaMeTpa

BUTKOB U MaTepuaia
IPOBOJIOKH

10 HaGmoenue JlabopaTopHas paborta, Y cTaHOBUTH 3aBUCUMOCTD
M3MEHEHHS MOJTYJIs BBITTOJIHEHHE TTPAKTUIECKOM Beca Teja OT HaIPaBJICHUS
Beca Tena, paboThl IO UHCTPYKLIUU YCKOpPEHHUS.

JBIDKYIIETOCS C
YCKOpPEHUEM,
HabroneHNe
HEBECOMOCTH.

11 N3mepenue moayns JlaboparopHas paboTa, OBnaneTs NpaKTHYECKUMU
HAYaJIbHON CKOPOCTH | BBITIOJHEHUE MPAKTHUECKOM HaBBIKaMHU U3MEPCHHUS
U BpeMEHHU paboThl IO UHCTPYKIIUU MI'HOBEHHOH CKOPOCTH Tela
TOPMOYKEHHS TEIa, 10 BEJIMYUHE €ro
JBUKYIIETOCS O] MepeMeleHUs] U BpeMeH!
JeCTBUEM CHITBI JIBUKCHHSI
TpPEHHUSL.

12 N3mepenue moayns JlaboparopHas pabora, OBnazneTs NpaKTUYECKUMU
MT'HOBEHHOM BBITMIOJTHEHHE MTPAKTUIECKON HaBbIKAMU U3MEPEHHUS
CKOPOCTH M MOJTYJIS paboTHI IO HHCTPYKIIUU MT'HOBEHHOH CKOPOCTH TeJia
YCKOpPEHUS Telna, U YCKOPEHUS T10 BEIIMYUHE
JBIKYIIETOCS 1101 €ro MepeMeIIeHUs] 1 BpEMEHU
NEHCTBUEM CUJIBI JBUKCHUS
TSOKECTH U CUJTBI
YIPYTOCTH.

13 Brisicuenue ycnosuii | JJaboparopnast pabora, [TonmyuuTs ABa ycioBus
paBHOBecHsI Tena, BBITMIOJTHEHHE MTPAKTUIECKON paBHOBECHS TBEPJIOTO TeJa.
HMMEIOIIETO OCh paboThI 110 UHCTPYKIIUHU
BpallleHus, IpU
JNIEUCTBUM HA HETO
CHIL

14 HaGrotenue BU0B JlabopaTtopHas paborta, Paznuuate ycToitunBoe ,

PaBHOBCCHA TCIIa,
HUMCIOIICTO OCh

BBINOJIHEHHE TTPAKTUICCKOM
pabOThI IO UHCTPYKIIUU

HEYCTOMYHBOE U
0e3pa3IMYHOC PABHOBECHSI.




BpalICHUS.

Pemenne SKCIICPUMCHTAIIbHBIX
3ajad.

Ha crone cobpana ycTaHoBka.
Onpenenuts cuily AaBJICHUS
pblyara Ha ock onopsl. OTBeT
IPOBEPUTH C

HOMOUIBIO JMHAMOMETPA.

K xoH1am erkoi 01HOpOHOM
JIEPEBSIHHON perKHU

IIO/IBEIIECHBI TUPH PAa3HOW MaCChI.
Hcnonb3ys MacmrabHyo
JIMHENKY, HAaUTU TOUYKY ITOABECA
pelKH-ppIuara npu ero
paBHOBecuH. OTBET IPOBEPUTD,
MOJIBECUB PEIKy BBIOPAHHOM TOUKE
K LITaTHUBY.

15

OmnpeneneHue MeHTpa
Macc, HaXOAAIIerocs
BHE TeJja.

JlaGopaTopHas pabora,
BBINOJIHEHHE TTPAKTUICCKOM
paboThI 110 HHCTPYKIIUHU

OBJyazieTb MPaKTUICCKUMU
HaBBIKAMH OIPEICIICHUS
[ICHTPA MaCC.

16

Mexanudueckasa
pabora

Pemenue skciepuMeHTalIbHBIX
3ajau.

46.  Ha nne cocyna ¢ Bojoit
JIEKUT METAIIMUECKUIl OpyCOK.
N306pa3uts rpaduk,
BBIPA)KAIOLIUH 3aBUCUMOCTb CUJIBI,
IIPUMEHSAEMON IIPU MOIbEME
OpycKa U3 BOJIbl, OT BBICOTHI
noabema. [lo rpaduky onpenenuts
BEJINYMHY COBEPLICHHOM pabOTHI.
HNmeroTcss nuHaMomeTp U
MaciuTaOHas IMHeHKa.

47.  Hmerorcs AMHAMOMETP U
MmaciuTaOHas nuHelika. [loctpouts
rpaduK, BEIpAKAIOMIUI
3aBHCUMOCTb CHUJIbl PACTSDKEHUS
HIpYKUHBI OT BeJiepka Apxumeaa
npu yaunHeHuu ee Ha 20 cwm. Ilo
rpaduKy ONpPEACTUTh BETUIHHY
COBEpILIEHHOH paboThl.

17

Mexannueckas
MOIIIHOCTb.

Pemenue SKCIICPUMCHTAIIbHBIX
3aau.

49. Ornpenenurb CpeaHIO0
MOITHOCTh CTPYH BOJIBI IIPU




BBIXO/IE €€ U3 PE3NHOBOM TPYOKH,
AMes MEH3YPKY, CEKYHIOMEDP U
MacmTaOHy JHHEHKy. TpeHue B
TpyOKe He yuuTbiBaTh. Kakas cuna
B 3TOM CJIy4ae MPOU3BOJIUT
paboty?

Kak onpenenuts

MEXaHUYECKYI0 MOIITHOCTh MOTOPa
AIEKTPONPOUTPHIBATEIS,
UCIIONIB3YsI

rupro maccoit 500 r ¢ HUTKOM,
0JIOK, IITaTUB, U3MEPUTEIIHHYIO
JICHTY ¥ CEKYHJIOMEp WJIU METPO-
koM? [loka3aTp OMBbIT.

18 Haknonnas Pemenne skcriepuMeHTaNIbHBIX
MJI0CKOCTb. 3azad.
56.  IlogoOpaTh TakoM HAKJIOH
JIOCKH, YTOOBI OPYCOK paBHOMEPHO
COCKasb3bIBal ¢ Hee. Mmes
MacIITaOHYIO JTUHEHKY,
OTPENIETTUTH CHUITY TPEHUs OpycKa o
JIOCKY, ecliu Bec Opycka JaH.
57.  Hmes macmtabHYIO
JUHENKY, ONPEIeIUTh, KaKOU
JUTHHBI HAJI0 B3STh JIOCKY, YTOOBI C
MOMOIIBIO €€ MOAHITH FPYKEHYIO
TEJIEXKKY (Macca 1aHa) Ha
MOIBEMHBIN CTOJHUK, UCTIOIB3YSI
cuiy 4 H. OtBer npoBepuTh Ha
OTIBITE, UCTIONIBb3Ysl AUHAMOMETD.
19 CpaBHeHue paboThI JlaboparopHas paboTa, DKCIEepUMEHTAIBHO
CHJIBI TSDKECTH C BBITMIOJTHEHHE MTPAKTUUYECKON MOATBEPAUTD
U3MEHEHUEM paboThl IO HHCTPYKIIMHI CIPaBETHBOCTH (HOPMYJIIBI
KMHETUYECKOMN A=AEx
SHEPTHH.
20 Nsmepenune moyst JlabopaTopHas paborta, DKCHepUMEHTAITBHO
UMITyJIbCa Tella BBITMIOJTHEHHE MTPAKTUIECKON OTIPEACTUTh UMITYJIbC
paboThl IO HHCTPYKIIHH cBOOO/IHO Ma/IAOIEro Tela.
21 3aKOH COXpaHEHUs JlaboparopHas paboTa, DKCHEepUMEHTAIBHO
HMITYJIbCa TIPU BBITIOJIHEHHE MTPAKTHYECKOU MOATBEPAUTD
YIOPYTOM COyAAapeHUU. | paboThl 10 HHCTPYKITUH CIPaBeIMBOCTH 3aKOHA
COXpaHEHUs UMITYJIbCa JJIs
JIBYX IIapOB pa3HOI MacChl
MIPU UX IEHTPAIHLHOM
CTOJIKHOBEHHH.
22 3aBUCHUMOCTD JlabopaTopHas pabora,

nepro/ia KojieobaHu

HHCTPYKIHIO COCTABUTD




IIPY’KHHHOTO
MasATHHMKA OT MACChl
Ipy3a U )K€CTKOCTH

CaMOCTOATCIIbHO

MPY>KUHBI

23 Onpenenenue JlaGopaTopHas pabora,
YCKOpEHUSs WHCTPYKIIUIO COCTABUTD
CBOOO/IHOTO MAJICHUS | CAMOCTOSTEIHHO
C IIOMOIIIbIO
MaTeMaTU4eCcKOro
MasTHHKA.

24 HaGmonenue crosunx | JJaboparopuas pabora,
BOJIH. BBITIOJIHEHHE MTPAKTHYECKOU

paboThl O UHCTPYKIIUU
25 Asnenne OMU Pemenue skcniepuMeHTanbHbIX

3azad.

121. Ha mrratuBe ykpersieH
MOIKOBOOOPa3HbIN pa30OpHBIi
anekTpomMarHuT. OJ1Ha KaTylIka
ero uepes kio4: u peocrar PII-6
MIPUCOEIMHEHA K aKKYMYJISITOPY,
BTOpas—K JIEMOHCTPAITUOHHOMY
ranbBaHomeTpy. Kak Bo Bropoi
KaTYILIKe MOTYYHUTh
WHIYKIMOHHBIN TOK? [Toka3aTe He
MeHee TpeX CIOCOOOB.

122. Hcnonw3ys Lerb,
CcOOpaHHYIO [0 CXeMe, OTBETUTh Ha
BOIIPOCHI ¥ KaXK/IbI OTBET
000CHOBATh U IPOBEPUTH OIBITOM:
a) OTKJIOHUTCS JIU CTpeIKa
raJlbBAHOMETPA U B KaKYIO
CTOPOHY, €CIIH 3aMKHYTh KJ1t04? 0)
Kak nonyuuts MHAYKIIMOHHBINA
TOK B OoubiIoN karymike? B) byaer
JIM BO3HUKATh UHTYKIIMOHHBIN TOK
B 1I€TI1 OOJIBIIION KATYIIIKH, €CIIH
BHYTPb MAJION KaTYIIKUA C TOKOM
OITYCKaTh eJIE3HbIN CepJeUHUK?
r) Korga Bennuuna
WHIYKIIMOHHOTO TOKa OyIeT
OoJbIIIe: IPHU IBUXKEHUU MaJIOH
KaTyIIKH OTHOCUTENBHO O0JIBIION
C CepICYHUKOM WM 0e3 Hero?

£




26

N3yuyenne npunnuna
JNEUCTBUSA

JlabopaTtopHas paborta,
BBITIOJTHCHUEC HpaKTHqGCKOﬁ

COopka u ucnbpITaHue
JEWCTBYIOLIEH MOJIECIIN

Tpancopmaropa paboThl IO UHCTPYKLIUH Tpa"copmaTopa.

27 Nsmepenue JlabopaTopHas pabora, Y CBOUTDH NPUHIIUIT JEHCTBUS,

YBEJIHYUCHUS JTYIIBI UHCTPYKIUIO COCTaBUTh MIPUEMBbI UCTIOJIb30BaHUS U
CaMOCTOSITENIbHO onpeeseHUs] YBETUYCHHS
JYTIBL.

28 Hccnenosanue JlaboparopHnas paboTa, DKCIepuMEHTAIILHO J1I0Ka3aTh
SIBIIGHUS TIOJTHOTO BBITMIOJTHEHHUE MTPAKTUIECKON CIPaBEIMBOCTh yCIOBUH ,
BHYTPEHHETO paboThI IO HHCTPYKIIHMHI HEOOXOTUMBIX JIJISI
OTpakKeHUs CBETa HaOIIO/IeHUS SIBJICHUS

IIOJIHOTO OTPAYKEHUS CBETA.

29 Omnpenenenue JlabopaTopHas pabora, OBnazeTh NPaKTUIECKUMHU
MOKa3aTeJst BBITIOJIHEHHE MTPAKTHUECKOU HaBBIKAMH OTIPECICHUS
MIPEIOMIICHUS CTEKJIa. | paOOThI 10 HHCTPYKITUH MIOKAa3aTesl MPETOMIICHHS.

30-34 | 3ammuTa [Ipoekt «OnpeneneHne MOMEHTa dopmMuUpOBaTh KOHTPOJIb U

WHIUBUIYaTbHBIX U
IPYIIIOBBIX IPOEKTOB
U HCCIIEI0BATEIILCKUX
pabor.

WHEPLUUU U MOMEHTA CUJI TPEHUS
MEXAHUYCCKUX ITOABUXKHBIX
arperaToB B TEXHUYECKUX
YCTPOMCTBAX.

CaMOKOHTPOJIb MOHITHN U
anroputmoB. Oco3HaBaTh
ce0s KaK JABIDKYIIYIO CUITY
cBoero HaydeHus. OObSICHSTH
busnveckue SBICHUS,
IIPOLECCHI, CBA3U U
OTHOIIICHHSI.
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