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OdenepanbHas pabouas mporpamMma 1o ydeOHoMy mpenmery «Pusnka»(0a30Bblii ypOBEHB)
(mpenmeTHast 06macth «EcTecTBEeHHO-HAay4YHBIE MPEAMETHI»)(Aajee COOTBETCTBEHHO — MPOTrpaMMa Mo
¢u3uke, (u3MKa) BKIIOYACT TOSCHUTEIBHYIO 3alMCKy, COJep)KaHue OOydYeHHs, IUTaHHUpyEeMbIe
PE3YyIbTaThl OCBOCHUSA IPOTPpaMMBI 110 (1)I/ISI/IKC, TEMATUYCCKOC IJIAHUPOBAaHUC.

[NHOACHUTEJIBHAA 3AITNCKA

@enepanbHas pabouas mporpaMma no (Gu3MKe Ui 00yUYaroIUXCs C 3aI€PKKON IMCUXUIECKOTO
pazButus (manmee — 3IIP) Ha ypoBHe OCHOBHOTO OOIIero oOpa3oBaHMs IMOATOTOBJICHA HAa OCHOBE
®enepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENFHOIO CTaHIapTa OCHOBHOTO 0O0mero o0Opa3oBaHUs
(ITpuka3z Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287) (manee — @I'OC O0OO0), PenepabHOit
aJanTHPOBAHHONW 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO 00IIero 0Opa3oBaHus s 0OYJarOIINXCsl C
OTpaHMYEHHBIMU BO3MOKHOCTAMHU 3710poBbs (ITpuka3z Munnpocsemienus Poccun ot 24 Hosi6ps 2022 r.
Ne 1025), denepanbHOoil pabodeil MHporpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHHs MO YYEOHOMY
npeamety «Pusuka» (6a30BbIN ypoBeHb), KoHlenmuu npenogaBanus yaeoHoro npeamera «Ousnka» B
00pa3oBaTeNbHBIX opraHusanusax Poccuiickoit denepanny, peanu3yrmux OCHOBHBIE
oOmreoOpa3oBarenbHbie  MporpamMmbl,DeepanbHOl  paboueil mporpamMMbl BOCIUTAHHSA, C YYETOM
pacrmpeiefieHHbIX IO KJjaccaM IIPOBEpsAEMBIX TpeboBaHUN K pe3yiabTaTaM ocBoeHHst DenepanbHOI
aJanTHPOBAHHONW 00pa30BaTEILHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus s 0OYJarOIINXCsl C
3a/IepKKON ICUXUYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTuka y4eOHOro npeamera «®usuka»

VYueOHbii npenmer «®Pu3nkay SBISETCS CHCTEMOOOPA3YIOIUM [UIsl €CTECTBEHHOHAYYHBIX
IIPEIMETOB, MOCKOJBKY (pU3MuUecKre 3aKOHbI MMPO3JAHUs SIBJISIOTCS OCHOBOM COAEp)KaHUS KypCOB
XUMUH, O6uosioruu, reorpadpuu U actpoHomuu. dOusnka BoopyxkaeT 00ydaroIIMXCsl HAYYHBIM METOJOM
MO3HAHUS, O3BOJIAIOLIUM MOJIY4YaTh OOBEKTUBHBIE 3HAHUSA 00 OKPYKAIOIIEM MUDE.

IIpenqmer MakcuMaJIbHO HalpaBJieH Ha (POPMUPOBAHUE UHTEPECA K IPUPOTHOMY U COLIUATBHOMY
MHpPY, COBEPIICHCTBOBAHUE MMO3HABATEIBHOU AesTeNbHOCTH oOyuatrommuxcsi ¢ 3[1P 3a cuer oBmameHus
MBICIIMTEIbHBIMH ONIEpALsIMUA CPABHEHUS, 0000IEHNS, Pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE
MHEHHE, HOPMHUPOBAHUE BO3ZMOKHOCTEH COBMECTHOM J€ATEIbHOCTH.

N3yuenune ¢usnku crnocoOCTByeT pa3zButuio y oOyvaromuxcs ¢ 3[IP mpocrpancTBeHHOTO
BOOOpaXeHUs, (PYHKIMOHAIBHON I'PAMOTHOCTH, YMEHHsI BOCIIPUHUMATh M KPUTUYECKU aHAIM3UPOBATh
nHGOpMAlLIMIO, TNPEACTABICHHYI0 B DPA3IMYHBIX (opMax. 3HAYMMOCTh NpeAMeTa JUIsl pa3BUTHSA
KU3HECHHOM KOMIIETEHIMH OOyJaroIMXcs 3aKIK4YaeTcsi B YCBOGHHUM OCHOBBI (DM3MYECKMX 3HaHU,
HEOOXOJUMBIX ISl TOBCEJIHEBHOW W3HM; HABBIKOB 3JI0pOBOrO U 0€30MacHOro [yl 4YellOBeKa U
OKpYXKarollel ero cpeibl 00pasa *u3Hu; GOPMUPOBAHUH IKOJIOTUUECKOHN KYJIbTYpHI.

[Iporpamma oTpakaeT cojaepkaHue oOyueHus mnpeameTy «Pu3uka» ¢ ydyeToM OcoOBIX
oOpa3oBatenbHbIX NoTpeOHOcTel oOywaromuxcs ¢ 3IIP. OBnageHue AaHHBIM Y4EOHBIM INPEIMETOM
IIPEJCTABISET ONPEAETICHHYI0 TPYAHOCTh A oOyuaromuxcst ¢ 3IIP. D1o cBsi3aHO ¢ 0COOEHHOCTAMU
MBICIIUTEIBHON AEATeNbHOCTH, NEPUOINYECKUMHU KOIeOaHUIMU BHUMAHUS, MajbiM 0OBEMOM IaMSTH,
HE/I0CTaTOYHOCThIO OOILEro 3amaca 3HaHWM, MOHM)KEHHBIM IO3HABATENBbHBIM HHTEPECOM M HU3KUM
YPOBHEM PEUEBOrO Pa3BUTHSL.

Jlns mpeojionieHus TPYAHOCTEH B H3ydyeHMH YyueOHoro mnpenmera «@Dusuka» HeoOXxoauma
ajanTanus obbeMa M XapakTepa y4yeOHOTo Marepuana K IO3HABaTeIbHBIM BO3MOXKHOCTSM JaHHOU
KaTeropuu oOyyaroImuxcs, Y4eT HUX OCOOEHHOCTeH pa3BUTHUS: HCMOJIb30BAaHUE aJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSA3EH, IOCTENIEHHOE YCIOKHEHUE U3Yy4aeMOro MaTepuana.

JlanHass mporpaMMa KOHKPETH3UPYET COJEp)KaHHE IPEIMETHBIX TEM B COOTBETCTBHH C
TpeOOBaHUSAMH O00pa30BaTEIBHOTO CTAHJApPTa, PEKOMEHAYEMYIO IMOCIeI0BaTEeIbHOCTh H3Y4YEHUs
pa3fenoB (U3UKM C YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOro
nporiecca, BO3PACTHBIX U MCUXOJOTHUECKUX ocobenHocTell oOyyatomuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO
oOmiero 0Opa3oBaHUs, OINpenesseT MHHUMAIbHBIA HAOOp OIBITOB, JEMOHCTpAalMi, NPOBOAMMBIX
yUYUTEeJIeM B KJlacce, JJabopaToOpHBIX paboT, BEIMOIHAEMBIX 00yJatOIIUMUCS.
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Mertoauyeckoii OCHOBOM u3ydeHHs Kypca «®Dusmnka» Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHusl  SBJISAETCS CHCTEMHO-ICATEIBHOCTHBIA  MMOJIXOJA, OOECHEeUMBAIOMIUN  JOCTIDKEHHE
JUYHOCTHBIX, METAlPEIMETHbIX M NPEIMETHBIX 00pa30BaTENbHBIX pE3YIbTaTOB IOCPEACTBOM
OpraHu3alliil aKTUBHOM II03HABATEJILHOW JESITEIBHOCTH OOYYAIOUIMXCS, YTO OYEHb BaXXHO NpHU
oOyuenun aereit ¢ 3I1P, At KOTOPBIX XapaKTEPHO CHUIKEHUE TIO3HABATEILHONW aKTHBHOCTH.

ey u 3a7a4n n3yyeHusi yued0HOro npeamera «@usnkar»

Obwue yeau n3ydenus ydaeoHoro npenmera «®Pusuka» npeacrasieHsl B OenepanbHoil paboueit
IIpOrpaMMe OCHOBHOT'O 00I11ero 00pa3oBaHusl.

OCHOBHO# 1ENBI000OYUCHHS JeTel C 3aJep)KKOI NMCUXUYECKOTO Pa3BUTHUS HA JaHHOM IpeaMeTe
SABJIACTCA. IIOBBIIICHUC COHHaJIBHOfI aJarrTainuu I[eTeﬁ 4epe3 MpPHUMCHCHHC (1)I/I3I/I‘~I€CKI/IX 3HAaHUMA Ha
MIPaKTUKE.

Jna oOyuaroniuxcs ¢ 3IIP, Ttak e, Kak U AJs HOPMATHBHO pPa3BUBAIOLIUXCS CBEPCTHUKOB,
OCBaMBAIOLINX OCHOBHYIO 00pa30BaTEIbHYIO IMPOrpaMMy, JAOMHHHUPYIOLIEE 3HA4E€HHE NPHOOPETaroT
TaKue yeau, KaK:

. npuoOpereHue uHTepeca U crpemiieHus: oOydaromuxcs ¢ 3[IP xk HayyHOMY H3y4eHHIO
MIPUPOJIbl, Pa3BUTHE UX MHTEJVIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

. pa3BuTHE 0a30BBIX MPEICTABICHUNH O HAyYHOM METOJI€ IO3HAHHUA U (QOPMHpPOBaHHE
HCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPYXKAIOUIUM SIBICHUSM;

. (hopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUsS, Ha JOCTYMHOM isg oOydarorquxcs ¢ 3I1P
YpOBHE, KaK pe3ylbTaTa U3y4eHHs OCHOB CTPOEHUS MaTepuu U (hyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;

. (hopMupOBaHUE TMPENCTABICHUM O poid (U3UKU JUIS Pa3BUTHS APYTrUX €CTECTBEHHBIX

HayK, TEXHUKUA U TEXHOJIOTHUH.
JlocTrkeHue 3TUX 1enei 00ecrednBaeTCsl pelieHueM CIEeAYIoUUX3a0ay.:

. npuoOpeTeHne 0a30BBIX 3HAHWWA O JTUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHWYECKHX,
TEIUIOBBIX, AEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

. npuoOpeTeHne YMEHUHW ONHUCHIBaTh U OOBSICHATH  (PU3WUYECKHE  SBICHHUS  C
WCTIOJIb30BaHUEM TOJTYICHHBIX 3HAHUHN M C OTOPOI Ha IIJIaH/CXEMY;

. OCBOGHHE METOJIOB pEUICHHS MPOCTEHIINX pPacu€THBIX 3a1ad C HCIOJIh30BaAHUEM
(bU3NYEeCKUX MOJIEJICH C OMOPON Ha alrOPUTM;

. pa3BUTHE YMEHHI HAOIONATh PUPOIHBIC SBJICHHS M BBIOIHATH OIBITHI, TJAOOPAaTOPHBIC

paboThl U SKCIEPUMEHTAJIbHbIE HCCIEAOBAHUSA C HUCIOJIb30BAaHUEM HM3MEPUTENBHBIX MPUOOPOB (IO
PYKOBOJICTBOM YUHUTEIf);

. OCBOCHHME MPHUEMOB paboThl ¢ uHGpOpManUel (UINYECKOTO COJCpKaHUS, BKIHOYAS
UH(OPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATIN3 U OLIEHUBAaHUE UH(POPMALINH;
. 3HAKOMCTBO CO c(epamu npodeccuoHanbHON AESITeIbHOCTH, CBA3aHHBIMU C (DU3HUKOH, U

COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMU Ha JO0CTH)KEHUSAX (PU3NYECKOM HAyKH.
Oco0enHoCTH 0TOOpa M aJanTAMK Y4eOHOro MaTepuaJia no gpusuke

OcHoBoii 06yuenust o0yqaronuxcs ¢ 3[IP Ha nmpegmerax ecTeCTBEHHOHAYYHOI'O LIMKJIA SIBIISIETCS
pa3BUTHE y HUX OCHOBHBIX MBICIUTENIBHBIX ONepaluil (aHajau3, CUHTE3, CpaBHEHHeE, 000O0IIeHue) Ha
OCHOBE BBINOJIHEHUS! Pa3BUBAIONIMX YIPAKHEHUH, (GopMupoBaHHE NPUEMOB YMCTBEHHOH pPabOTHI:
aHAJIN3 HCXOJHBIX [aHHBIX, IJAHUPOBAaHUE MAaTepUaia, OCYIIECTBIEHHUE IIOATAIHOIO W HTOTOBOTO
CaMOKOHTPOJIS, @ TaKXKe OCYLIECTBISETCS JIMKBUIAMS POOeIOB B 3HAHUSAX, 3aKPEIICHUE U3Y4YE€HHOTO
MaTepuana, oTpaboTKa aJropuTMOB, IOBTOpPEHHE IpoiieHHoro. bonblioe 3HayeHuWe mpupaeTcs
YMEHHUIO paccKazaTh O BBINOJHEHHOW paboTe ¢ MpPaBUIbHBIM YIOTPEOJEHHEM COOTBETCTBYIOIIEH
TEPMUHOJIOTHUH U COOJIIOJICHUEM JIOTHYECKUX CBsA3€H B n3naraeMoM marepuaie. s obyqaromuxcs 3I1P
Ha YpOBHE OCHOBHOT'O 00ILlero oOpa3zoBaHUs MO-TIPEKHEMY SBISIFOTCS XapaKTEPHBIMU: HEJOCTAaTOUYHBIN
YPOBEHb Pa3BUTHS OTJIEJIbHBIX IICUXUYECKUX MPOIECCOB (BOCTIPUATHS, BHUMAHUS, TAMSATH, MBILIUICHUS ),
CHIDKEHHBIN YPOBEHb MHTEIJICKTYAJIbHOTO PAa3BUTHUS, HU3KUI YPOBEHB BBHITIOJIHEHUS YUEOHBIX 3a/laHUii,
HU3Kasg ycrnemHocTs oOyuyenus. I[losTromy mnpu u3ydeHun QU3NKH TpeOyeTcs IeJeHarpaBlieHHOe
MHTEJUIeKTyaJbHOe pa3BuTue oOyyaromuxcs ¢ 3I1P, orBeyaromee ux 0COOEHHOCTAM M BO3MOXHOCTSM.
VYuer ocoGenHocreir oOyuatomuxcst ¢ 3IIP TpeOyer, uToOBl HpHM HM3Y4EeHHH HOBOIO MaTepHana
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0053aTEIbHO TPOUCXOANUIIO MHOTOKPAaTHOE €ro IMOBTOPEHHE; PACHIMPEHHOE DPACCMOTPEHHE TEM U
BOIPOCOB, PACKPBIBAIOLINX CBSA3b (PM3UKHU C KU3HBIO; aKTyaJIM3alusl MEPBUYHOTO XHU3HEHHOTO OITBITa
00yJaromuxcs.

YcBoeHHE TPOTPaMMHOTO Marepuaja 1O (U3MKE BbI3BIBACT OOJBIINE 3aTPyIHEHHUS Y
obyuatomuxcss ¢ 3IIP, mosromy Teopusi m3ydaeTcss 03 BBIBOJOB CIOXKHBIX GopMyn. 3anayw,
TpeOyrole MPUMEHEHHS CIOKHBIX MAaTeMaTHYECKHX BBIYMCICHUNH W (OPMYJ, B OCOOCHHOCTH TaKHX
TeM, Kak «MexaHu4eckoe [IBW)KECHUE», «ApxuMenoBa cuiay, «MexaHWdyeckass SHEpPrusy,
«DNEKTPUIECKHE SBICHUSD», «DIEKTPOMArHUTHBIE SBJICHHS», PEIIAIOTCS B KJIACCE C TIOMOUIBIO YUUTEIIS.

Ocoboe BHUMaHWE TpPU H3YYCHHH Kypca (M3MKH YIEeNIseTcsi MOCTAaHOBKE M OpTraHM3alluu
OKCTIIEPUMEHTa, a TaKXKe IPOBEICHUIO (TPEMMYIIECTBEHHO Ha KaXJIOM YpPOKE) KPaTKOBPEMEHHBIX
JeMOHCTpauid (BO3MOKHO C WCHOJB30BAHHWEM JJIEKTPOHHOW JeMoHcCTparmu). HekoTopble Tembl
00s13aTENIbHO JIOJDKHBI BKJIFOYATh OIOPHBIE JITA0OpaTOpHBIE pabOTHl, KOTOPHIE pa3BHBAIOT YMEHHE
MOJIb30BAThCA  MPOCTEHITMMU MPHOOpaMH, aHATU3UPOBATh TIOJNyYeHHBIE JaHHBIe. B cBs3m C
OCOOCHHOCTSIMM  TIOBEJIEHUS M JesATenbHOCTH  oOydaromuxcst ¢ 3IIP  (pacTopMo>KeHHOCTb,
HEOPraHW30BAHHOCTH) TPEAYCMOTPEH CTPOKAWIINKA KOHTPOJb 3a COONIONEHHEM TPaBWII TEXHUKU
0€30MacCHOCTH MPH NMPOBEAECHUH JTa0OPATOPHBIX U MPAKTUUYECKUX padoT.

bonbioe BHUMaHMe npu u3ydeHuun (pusuku noapoctkamu c¢ 3IIP oOpamiaercs Ha oBnaaeHue
UMH TIPaKTUYECKAMH YMEHHSMH H HaBbIKaMd. [IpemycmarpuBaeTcsi yMeHBbIIEHHE oObeMa
TEOPETHUYECKUX CBEICHUH, BKIIOYCHHWE OTIEIBHBIX TEM WM IIeNBIX pa3JelIOB B MaTepUaNbl JUIs
0030pHOT0, 03HAKOMHUTEIHHOTO WM (aKyIbTaTHBHOTO M3ydeHms. [Ipemiaraercss ymeHbleHHe 00beMa
MaTeMaTHYEeCKUX BBIYMCIICHUH 32 CUET yBEIHMUSHHsI KAYECTBEHHOTO OTMCAHUS SIBIICHHUH U TIPOIIECCOB

JlocTaTrouHOE€ KOJMYECTBO BPEMEHHM OTBOJUTCS Ha PAcCMOTPEHHE TEM U BOIPOCOB,
PaCKpBIBAOIINX CBS3b (DU3WKH C JKU3HBIO, C TEMH SIBICHHSIMHU, HAOIIOJCHUSIMH, KOTOPBIE XOPOIIO
W3BECTHBI YYEHUKAM U3 MX )KU3HEHHOI'O OIBITA.

MakcuMaabHO HCHOJB3YIOTCS MEXIPEIMETHBIE CBSI3M C TAKMMM JUCHMIUIMHAMH, Kak
reorpadus, xumus, ouosorus, T.K. oOyuaromuecs ¢ 3P ocoGeHHO HYXIAlOTCs B IPETOIHECEHUHU
OJTHOTO M TOro K€ Y4eOHOro MaTepuaja B pa3IUYHBIX acCHeKTaX, B €ro BapbUpPOBAHUH, B
HEOJTHOKPAaTHOM MOBTOPEHHUHU U 3aKPEIICHUH MOJYYEHHBIX 3HAaHUM U NpakTHYecKuX yMeHui. [lo3Bosss
paccMaTpuBaTh OJMH U TOT K€ Y4EOHBIM MaTepHuan ¢ pa3HbIX TOYEK 3PEHUs, MEXKIPEJAMETHbBIE CBSI3U
CIOCOOCTBYIOT €ro JIy4dllIEMy OCMBICICHHIO, 00jiee MPOYHOMY 3aKpEIUICHUIO IOJIYYEHHBIX 3HaHWUH U
IPAKTUYECKUX YMEHUH.

IIpumepHbie BuaAbl JedATedbHOCTH oOyuyawimuxca ¢ 3IIP, o0ycioBiieHHbIle 0CO0OBIMHU
00pa3oBaTeJIbHLIMH MOTPEOHOCTAMH M O0ecneYyHBaKIIHEe OCMbICJEHHOE OCBOEHHE COJEePKAHUM
oOpa3oBaHud no npeaMery «Ousuka»

[IpumepHas TemaTtudeckass ¥ TEPMHUHOJIOTMYECKasl JIEKCUKA MO Kypcy (PU3MKH COOTBETCTBYET
®OIT O0O0.

Copepxanue BUAOB aesTenbHOCTH oOydaromuxcs ¢ 3I1P Ha ypokax ¢usuku ompenensercs ux
0coObIMU 00pa3zoBaTeabHBIMU MOTPeOHOCTSIMU. [ToMuMo 1Hpoko ucnonszyembix B GOIT OO0 ob6mux
JUIA BCeX OOYYAroIIMXCS BUIOB JIEATENBHOCTH CJIENYeT YCHIIUTh BUIBI JACSITENBbHOCTH, CHEIU(PUYHBIC
JUI TAaHHOW KaTeropuu JIeTeil, 00ecrneynBaroie OCMBICIEHHOE OCBOCHUE COIEpyKaHUsl 00pa30oBaHUs 10
MpeAMETY: YCUJIEHUE MPEIMETHO-TIPAKTUUECKON NEATEIbHOCTH C aKTUBHU3ALMEl CEHCOPHBIX CHUCTEM;
OCBOEHHME MaTepuaja ¢ ONOpOi Ha aJITOPUTM; «IIOLIATOBOCTH» B U3yUYEHUU MaTepHalia; UCIOJIb30BaHUE
JOTIOTHUTEIHHOW BHU3yalbHOW OMOPBI (CXEMBI, IIA0JIOHBI, OMOPHBIE TaONHUIBI); PEUYEBONM OTUET O
Mpolecce W pe3ynpTaTe AesITeNbHOCTH, BBITIOJTHEHHE CHEIMaTbHBIX 3a/laHui, 00ecleynBaronnx
KOPPEKIIHIO PEryNsIny yueOHO-M03HABATEeIbHON AeATeIbHOCTA U KOHTPOIb COOCTBEHHOTO pe3yibTaTa.

Hna oOywarommxcsi ¢ 3[IP cyiiecTBeHHBIM SIBJISIOTCS TMpHEMBl PabOThl € JEKCUYECKUM
MaTtepuaioM 1o mpeamery. [IpoBoauTcs cnenmanbHas padoTa MO BBEACHUIO B aKTUBHBIN CIIOBaph
00ydaronmxcs COOTBETCTBYIONICH TEPMHUHONOTUU. M3ydaeMble TEpMUHBI BBOJISTCS Ha MOJMCEHCOPHOM
OCHOBE, 00s13aTeNbHa BU3yallbHAs MOJICPIKKA, allTOPUTMBI PaOOTHI C ONMpEAETICHHUEM, OMOPHBIE CXEMBI
JUISL aKTyaJli3al[ii TEPMUHOJIOTHH.



B cBs3u ¢ ocoObiMu oOpa3oBarenbHbBIMH MOTpeOHOCTAMHU oOydaromuxcs ¢ 3IIP, mpm
IUTAHUPOBAHUM PaOOTHI yUCHHKA HA YPOKE CIEAYET MPUACPKUBATHCS CIETYIOIIMX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: JaBaTh aIrOPUTM OTBETA; Pa3pellaTh IOJIb30BAThCS ILIAHOM,
COCTaBJICHHBIM IPH MOATOTOBKE JOMAIIIHEr0 3aJ[aHusl; JaBaTh 0O0JIbIIEe BPEMEHU TOTOBUTHCS K OTBETY Y
JOCKH; pa3pelaTh JeNaTh NpeABapUTEIbHBIC 3alIUCH, MT0JIb30BATHCS HATJISAHBIMU TTOCOOHSIMH.

2. 1o BO3MOKHOCTH 33/1aBaTh OOYYArOIIMMCSI HABOSIIME M YTOYHSIOUIME BOMPOCHI, KOTOPBIC
MOMOTYT UM TIOCJIEZIOBATEIILHO U3JIOKHUTh MaTepHall.

3. CucremMaTHUYECKH MPOBEPATh YCBOCHHE MaTepuaia 1Mo TeMaMm YPOKOB, JJISi CBOCBPEMEHHOTO
oOHapykeHHs IPOOeJIOB B IPOLIE/IIEM MaTepHae.

4. B mpouecce n3ydeHUs HOBOI'O MaTepuana BHUMaHHME YYEHHKOB oOpamraercs Ha Hamboiiee
CIIOKHBIE pa3fensl n3ydaeMoil Tembl. HeoOxomumo wamie oOpamarscsi K HUM C  BOIPOCaMH,
BBLICHSIONIMME TIOHUMaHue y4eOHOTO MaTepHuaia, CTUMYJIHpPOBATh BOIPOCHI NPH 3aTPYJHEHUAX B
YCBOCHHHU HOBOTO MaTepHaa.

Mecrto yueoHOro npeamera «@u3zuka» B yueOHOM IUIaHe

B cootBercTBHE ¢ DenepanbHBIM TOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO
obmrero obpazoBaHusi yueOHbIH TpeaMeT «Du3nkay BXOAUT B MpeaMeTHyr obnacTh «EcrecTBeHHBIE
HayKu» W sIBIAETCS oOs3aTenbHbIM Uit u3ydeHus. Conepkanume ydeOHoro mpemmera «Duzukay,
npeacraBieHHoe B DenepanbHoil paboueit mporpamme, cootBerctByeT @I'OC OO0, DenepanbHOU
o0Opa3oBaTelbHON MporpaMMe OCHOBHOro obOmiero o6pa3oBanus, @DenepanbHON aganTHUPOBaHHON
00pa3zoBaTeNIbHON MporpaMMe OCHOBHOTO 00mero oOpa3oBaHUs JUIsi OOYUYAIOIIMXCSA C 3aJEPIKKOM
MICUXUYECKOTO pa3BUTHA. OOIIee YMCII0 9acoB, PEKOMEHIOBAHHBIX JIUISI M3y4eHHsT (HU3UKH Ha 0a30BOM
ypoBHe, — 238 JacoB: B 7 kiacce — 68 dacoB (2 yaca B Henenmo), B 8§ kimacce — 68 yvacoB (2 daca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).



COAEPXAHME VYEBHOI'O ITPEAMETA «®U3UKA»

7 KJIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAOIIEro MUpa

dusuka — Hayka o npupoje. SApnenus npupoasl (MCL). dusnuueckue sABIEHUSA: MEXaHUYECKHE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenmuuuHBL. M3MepeHme (usmueckux BemuumH. Dusuueckue npubopvl.
Tozpewnocmo uzmepenuii. MexnyHapoHas CUCTEMA €IUHMUII.

Kak ¢usnka u npyrue ectecTBEHHbIE HAYKU M3Y4alOT npupony. Ecmecmeenno-nayunsiii memoo
NO3HAHUA: HAOTI00eHUue, NOCMAHOBKA HAYYHO20 6ONPOCA, 6bIOGUIICEHUE 2UNOME3, IKCNEPUMEHM NO
nposepke 2unomes, 00viAcHeHue Habaoaemozo agienus.Onucanue QuU3UYECKUX A6NIEHUL ¢ NOMOWbBIO
Mmooeretl.

[Ipenmer u MeToabI HUBUKH.

Jemoncmpayuu®

1. MexaHuuecKue, TEMIOBbIE, SIeKTPUUECKUE, MATHUTHEIE, CBETOBbIE SBJICHMS.

2. dusuueckue NpuOOPHl U MPOLEAYpPAa HPAMBIX H3MEPEHUH AHATOTOBBIM U IU(POBBHIM
prudopoMm.

Jlabopamopnusie pabomot u onvimaul

1.0npenenenue UeHbl ASICHUS U3MEPUTENILHOTO MPpHOOpa (KCIOIb3ysl TEXHOJIOTHUECKYIO KapTy
SKCIEPUMEHTA).

2. N3mepenne paccTOSTHAM.

3. Usmepenne 00bEéMa KUIKOCTH U TBEPJIOTO TeIa

4. Onpedenenue pazmepos Maivlx mei.

5. U3mepenue Temriepatypbl Ipy MOMOLIH KUIKOCTHOTO TEPMOMETPA U ITaTUMKa TeMIIepaTyphbl.

6. IIposedenue uccredosanus no npogepke cunomeswvl: OAIbHOCHb NOAEMA WAPUKA, NYUEHHO20
20pU30HMAIbLHO, mem OobUle, YeM DONIbULe 8bICOMA NYCKA.

Pasznen 2. [lepBoHayasibHbIe CBEJIEHUS 0 CTPOEHUH BellleCTBA

CrpoeHHe BelecTBa: aTOMBbI M MOJICKYJIBI, ux paszmepwvl. Onvimol, 0oKazvisaoujue OUCKPEMHOE
cmpoeHue sewecmaa.

JlBmkeHre dvactuil BemiectBa. CBsS3b CKOPOCTH JIBHDKCHHS YACTHII C TEMIIEpaTypoM.
BbpoynoBckoe nBmwkenue, gubdy3usa. Bzaumooelicmsue uacmuy 8ewecmed: NpumsdiceHue u
OMMAIKUGAHUE.

ArperaTHple  COCTOSIHHS ~ BCIECTBA:  CMPOEHUE  2A308,  JCUOKOCmel U MeEpObiX
(kpucmannuweckux) men. Bzaumocesse medcody ceolicmeamu 8ewecms 8 PAHbIX  A2Pe2AmHbIX
COCMOSIHUSAX U UX AMOMHO-MONEKYIAPHLIM cmpoeruem. OcobeHHOCMU azcpecamublX COCMOSHUL 800bL.

HMemoncmpayuu®

1.HabnroneHue OpOyHOBCKOTO JIBHXKCHUSI.

2.Habnronenue auddys3un.

3. Habniooenue senenuil, 0OBACHAIOWUXCS NPUMSICEHUEM UIU OMMAIKUBAHUEM YaACmuly
sewecmaa.

Jlabopamopusie padbomot u onvimul
1.Oyenxa ouamempa amoma memooom psooe (¢ ucnorvzosanuem pomozpaguii).

IMC — sneMeHTBI cofiepKaHus, BKII0YAONIUE MEXIIPEAMETHBIE CBA3H, KOTOPhIE IIOAPOOHEE PACKPHITHL B TEMATHYECKOM
IUTAHUPOBAHUU.
2371ech 1 lasiee KypCMBOM 0O03HAYEHBI TEMBI, M3ydEHHE KOTOPBIX TPOBOUTCS B O3HAKOMHUTENBHOM TLiane. [lenaror
CaMOCTOSTENILHO OTIpEe/IeIsIeT 00beM N3ydaeMoro MaTepHuara.
3Bee Jlemonctpanyy 1 JIaGopaTOpHBIE PaGOTHI, MPEICTABIECHHBIE B COEPKAHNH, JTOMYCKAETCs (MOYKHO) IPOBO/IUT,
WCTIONB3Ysl MH(OPMAIMOHHBIE M JIEKTPOHHBIE TEXHOMOTHH (LH(ppoBbIe 00pa3oBaTENbHBIE PECYPCHI).
“311ech 1 lasee IPUBOIMTCS PACIIMPEHHbIN IepeveHb J1a60paTOPHBIX PaboT U OMBITOB, W3 KOTOPOTO YUUTENb JIENAET BHIOOP
10 CBOEMY YCMOTPEHHIO.
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2.0OmbITH 10 HAOIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3.0mbITBl 110 OOHAPYXKEHUIO JEHCTBHS CHJI MOJIEKYJISPHOTO NPUTSHKEHUS (271eKmpoHHAA
0eMoHCmpayus).

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHe TeJ

Mexanudeckoe aBuxeHue. PaBHOMepHOe M HepaBHOMepHOe nBiKeHue. CropocTh. Cpeowss
CKOpOCMb NPU HEPABHOMEPHOM O8udceHuu. Pacuér myTH U BpEMEHU JBU)KECHHUS.

SIBneHue vHepUUU. 3axkon unepyuu. Bzaumooeticmeue men Kax npuvyuHa udMeHeHusi CKOpocmu
osuodicenus men. Macca kax mepa unepmnocmu mena. 1lnotHocts BewectBa. Cea3b nmiomuocmu ¢
KOIUYEeCmeoM MOIeKYI 8 eOuHuye 00béma eeujecmsa.

Cuna kak XapakTepUCTHKa B3auMoAeucTBus Ten. Cuna ynpyeocmu u 3axoH ['yka. M3zmepenue
CUTbL ¢ nOMOWbI0 OUuHamMomempa. SIBIeHUE TATOTEHUs U cwia Tshkectu. Cuna msagcecmu Ha Opyeux
nianemax (MC). Bec tena. HeBecomocTh. CiioXkeHHME CHJ, HAIpaBIEHHBIX IO OJHOW HPSIMOM.
PaBnopeiictBytomas cun. Cuna mpenus. Tpenue ckonvoicenus u mpenue noxos. Tpenue 6 npupode u
mexnuxe (MC).

Jemoncmpayuu®

1. Halnronenne MexaHM4eCKOTO JBMKEHUS Tela.

2. N3mepenune ckopocTr MPsSIMOJIMHENHOTO IBU>KECHHSI.

3. HaOmoienne SIBICHUS] HHEPITHH.

4, Ha6nronenne n3smMeHeHus CKOPOCTH MPH B3aUMOICHCTBHUH TEJL.

5. CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TEI.

6. CrnoxxeHue CuiI, HalpaBJIEHHBIX 10 OJTHOM TIPSIMOM.

Jlabopamopnwie padbomul u onvimal

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBIKEHHS (LIapUKa B JKUIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOUJIS U T. 11.)(2/1eKMPOHHAA 0eMOHCIMPAUU).

2. Ompenenenue cpeaHel CKOPOCTH CKOJIBKEHUS Opycka WM IIapuKa MO HaKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenre MIOTHOCTH TBEPAOTO Tena.

4, OnBITEL, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh pacTsHKeHUs (nedopmarii) MpYy>KUHBI OT
MIPUJIOKEHHOM CHIIBI.

5. OnbIThI, AEMOHCTPUPYIOUINE 3aBHCHUMOCTh CHJIBI TPEHHUS CKOJIBKEHHsI OT Beca Tela U

XapaKTepa COMpUKaACArOIINXCS HOBerHOCTefI.

Pasznen 4. /laBjieHne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

HaBnenue. Cnocodvl ymeHbuieHus u yeeauuenus oaseierus. Jlasnenue easa. 3asucumocmo
oasneHusi 2asa om oovéma, memnepamypul. llepedaua oasnenuss meépovimu menamu, HUOKOCMAMU U
eazamu. 3axon Ilackana. [Ineemamuueckue mauiunbl. 3aBUCUMOCTD JIaBIICHUS KUIKOCTH OT TITyOWHBI.
Coobwarowuecs cocyowt. Iuopasnuueckue MexaHuzmul.

Atmocdepa 3eminn u atmochepHoe AaBieHue. [Ipuuunsl cyuecmeosanus 6030YWHOLU 000I0UKU
3emnu. Onvim Toppuuennu. Hzmepenue ammocgheprozo oOasneHus. 3a8UCUMOCb AMMOCHepHO20
0asieHusi om 8blcomoul HAO YposHeM Mops. IIpubopwl 0nst uzmeperus ammocgheprozo 0asieHus.

Heticmsue scudkocmu u 2aza Ha nozpysicénHoe 6 Hux meno. BuITankuBaromas (apXuMenoBa)
cuna. 3axkon Apxumeoa. Ilnasanue men. Bozdyxonnasanue.

Hemoncmpayuu

1. 3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTypHhI.

2 [lepenava naBiaeHUs KUIKOCTHIO U Ta30M.

3 Coobmaromumecs: CoCypl.

4, IM'uapaBnuueckuii npecc.

5 [IposiBnenne aericTBUsS aTMOC(EPHOTO TABICHHMSL.

6. 3aBUCHMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON YaCTH TeNa M TUIOTHOCTH
JKHUJIKOCTH.

7. PaBeHCTBO BHITANKUBAOMIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.
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8. VYcinoBue TmnaBaHUS TeNl: IJIaBaHUE WM TMOTPY)KCHHE TEl B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN Tela U KUOAKOCTHU.
Jlabopamopusie pabomot u onvimul

1. HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOW B KUIAKOCTH
4acTH TeJa.

2. Ormpenenenre BBITATKUBAIONIECH CHJIBI, JACHCTBYIOIIEW Ha TENO, TIOTPYKEHHOE B
KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHIIBI, JEHCTBYIOIIEH HA TEIO B KUIKOCTH,
OT Maccsl Tena.

4. OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCHMOCTb BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOLIEH Ha
TEJIO B XKHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YAaCTH T€Ja U OT IJIOTHOCTH KHUJIKOCTH.

o. KonctpynpoBanue apeomeTpa WM KOHCTPYHPOBAHME JIOJKHM U ONpEAeNieHHe €€
Irpy30N0AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus

Mexannyeckasi pabota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno pasnosecus pwviuaza.
Ilpumenenue npasuna pasnosecus pvlyaza K 010Ky. «3onomoe npasuno» mexanuxu. KIIJ mpocTbix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunemuueckas u nomenyuanvhas snepeus. llpespawenue oonozo euda
MexaHu4eckol 3Hepeuu 8 Opy2oti. 3aKOH COXpaHEHUS SHEPTUU B MEXaHHKE.

Hemoncmpayuu

1. [TpuMepsr MPOCTHIX MEXaHU3MOB.

Jlabopamopuviepabomst u onvimot*

1. Onpenenenve pabOThl CUJIBI TPEHHMS] TMPU PABHOMEPHOM JBHKEHMHM Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycioBuid paBHOBECHSI pblyara.

3. N3amepenne KIIJl HakTOHHOM MIJIOCKOCTH (271€KMPOHHAA 0EMOHCIMPAYUSL).

4, N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOUN SHEPTUH (2/1IEKMPOHHAA 0EMOHCMPAUUL).
8 KVIACC

Pa3znea 6. TensioBble sIBJICHUS

OcHoBHbIE NONOACEHUS MONEKVIAPHO-KUHEMUYeCKOU meopuu cmpoeHus eewecmsea. Macca u
pazmepvl amomog u moaekyr. Onvimvl, NOOMEepHcOarue OCHOBHLIE NOJONCEHUS MONEKVISAPHO-
KUHEMUYecKoli meopuu.

Mogenu TBEPIOTO, XHIKOTO M Ta3000pa3HOTO COCTOSHHMU BeliecTBa. Kpucmaniuueckue u
amop@uvie mena. ObvACHeHUe CBOUCME 2A308, HCUOKOCMEU U MEEPObIX Mell HA OCHO8E NOJIONCEHUl
MonexyasipHo-KuHemuydeckou meopuy. CMaduBaHUe U KanuuisapHvle Aeienus. Tennogoe pacuiupenue u
colcamue.

Temneparypa. Cssa3b memnepamypuvl co CKOpOCHbIO MENI08020 OBUICEHUS YACTIUY.

Buyrpennss osHeprus. CnocoOvl usmeHeHusi GHYmMpeHHel SHepeuu: menjionepeoaya U
cosepuierue pabomol. Buovl mennonepedauu: menionpogooHOCmb, KOHBEKYUS, U3TYYEHUe.

KomuuectBo Ttemnotel.  Yoenvnas mennoémxocmes  eewecmea.Tennoobmen u  meniogoe
pasHogecue. YpasHeHue meniogozo baiauca.

IInasnenue  u omeepoesanue  KpUCMAIIUYeCKUX  eewecms.Yoenvnas — menioma
nnaenenus. llapoobpaszoeanue u konmoencayus.HMcnapenue (MC). Kunenue. Yoenvnas mennoma
napooodpazoeanus. 3a8ucumocms memnepamypsl KUREeHUs om ammoc@epHo2o oaeienus. Brasicnocme
8030yxd.

DOHeprus TOIINBA. YOenbHas menioma c2opanus.

Ipunyuner pabomwvl mennoguix osucameneu. KI1J] mennosozo osueamens. Tennosvie 0gueamenu
u 3awguma okpyoicarowei cpeovt (MC).

3akon coxpanenus u npespawjenus sHepauu ¢ meniogwvix npoyeccax (MC).
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Jemoncmpayuu

1. Habnronenue OpoyHOBCKOTO JIBMKEHHUSL.

2. Hab6monenue muddysumn.

3. Habnronenue siBieHui cMauMBaHUs M KalTMJUISIPHBIX SIBIICHUH.

4. Habnroenue TerioBoro pacumpeHust Tel.

S. W3menenne naBiieHus ra3a npu W3MEeHEHHH 00bEMa M HarpEeBAaHUH WIIH OXJIAXKICHHH.

6. [IpaBuna n3mMepeHus TeMIepaTypsl.

1. Bunael Tenonepenayu.

8. OxnaxkJieHue Npu COBEPLICHUHN paOOTHI.

9. Harpesanue nipu coBepiieHUN padOThl BHEUTHUMH CUIAMH.

10.  CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11.  HaGmropeHue KUTICHHUS.

12.  HaOGmroneHue MOCTOSHCTBA TEMIIEPATYPHI TPH TUIABJICHUH.

13. Mogenu TEeIIoBbIX JABUTATENEH.

Jlabopamopuovie padomut u onvimal

1. OneIThl MO OOHAPY)KEHUIO JNEHCTBUS CHJI MOJIEKYJSPHOTO NPUTSDKEHUS (2/1eKMPOHHAA
demoncmpayus).

2. OnbITHI 0 BRIpAIIMBAHUIO KPUCTANIOB TIOBAPEHHOM COJIM WJIK caxapa.

3. OnbIThI 10 HAOIIOACHUIO TEMJIOBOIO PACIIMPEHHSI Ta30B, KUAKOCTENH U TBEP/BIX TEI.

4. Onpenenenre AaBlieHUs BO3yXa B Oa/sIOHE IITTPUILIA.

5. OneIThI, JI€MOHCTPUPYIOIIHNE 3aBUCHUMOCTh JaBJIEHUS BO3AyXa OT ero oObéMa u
HarpeBaHus WIH OXJIaKICHHUSI.

6. Ilposepka cunomesvl NUHEUHOU 3A8UCUMOCMU ONUHbL CMONOUKA HCUOKOCU 8
mepmomempuieckol mpyoxke om memnepamypbi.

7. Habmionenue n3MeHeHUs: BHYTPEHHEW HSHEpPrUM Tella B pe3yibTare TeIUloNepenadyd u
paboTHl BHEIIIHUX CHUL.

8. HccnenoBanue sBIIeHUS TETIOOOMEHA MTPU CMENIMBAHUHN XOJIOIHON U TOPSYCH BOJIBI.

9. Onpeoenenue xonuuecmea meniomsi, NOAY4EHHO20 000U NpU MeNni00OMeHe ¢ Hazpembim
MemanIuyeckum YuiuHOpoM.

10.  HccnemoBanue mpoiiecca UCIapeHUsl.
11.  OmpeneneHue OTHOCUTEIHLHON BIAXKHOCTH BO3/yXa.
12. Onpedenernue yoenvbHOU meniomvl NIAGNEeHUsS TbOd.

Pa3znen 7. diiekTpryeckne H MAarHUTHbIE SIBJICHUSI

Onexmpuzayus men. JIBa poja 3IE€KTPUUYECKUX 3apsAa0B. B3aumonercTBre 3apsiKEHHBIX TEl.

Dnektpuueckoe mone. llpunyun cynepnosuyuu d1eKmpuyeckux noneu (Ha KaiecmeeHHOM
ypoene).

Hocumenu snekmpuueckux 3apsoos. nemenmapusiii d1ekmpudeckutl 3apso. Cmpoenue amoma.
[IpoBOAHUKY U AUDIEKTPUKHU. 3AKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

OnekTpuyeckul TOK. VYcnosus  cywecmeosanusi  nekmpuueckoeo  moka. VICTOYHUKH
MOCTOSIHHOTO  ToKa. JIefcTBHsSL 3yeKTpudyeckoro Toka (TEIIOBOE, XUMHUYECKOe, MAarHUTHOe).
DnexmpuuecKkuti moxK 8 HCUOKOCMSAX U 2a3aX.

PaboTa ¥ MOILIHOCTH DJEKTPUYECKOTO TOKa. 3axon [ocoyns—/lenya. Dnekmpuyeckue yenu u
nompebumenu 31eKmpuieckou dHepeuu ¢ Ovimy. DnekTpudeckas nenb. Cuia Toka. DJIEKTpUYECKOe
HanpspkeHre. CompoTHBIIEHHE MPOBOJHUKA. YVoenvHoe conmpomuénenue ewjecmsa. 3akoH Oma s
yuactka 1enu. [locnenoBarenbHoe U mapaieibHOE COETUHEHNE POBOAHUKOB. Kopomkoe 3amvikanue.

[TocrostHHple MarHuThel. B3anMonencTBUE€ TIOCTOSIHHBIX MArHUTOB. Maenummuoe noie.
Maenumnoe none 3emau u e2o snauenue oas dcuznu Ha 3emuae. Onvim Opcmeoda. Macnumnoe none
anekmpuiecko2o moka. llpumenenue snexmpomacHumos 6 mexuuxe. Jlelcmeue MAcHUMHO20 NOJA HA
NPOBOOHUK C MOKOM. DNeKmpoosueamenb noCmoanHo2o moxa. Mcnonvzoeanue snekmpoosucameneti 6
MexXHU4ecKux yCmpoucmeax u Ha mpancnopme.
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Onvimet  @apades.  Asnenue  snexkmpomacnumuou  unoykyuu.  Ilpasuno  Jlenya.

Onexmpozenepamop.  Cnocodvl  noayueHusi  2NeKMpuyeckou  dHepeuu.  IIEKTPOCTAHIIUU

BO300HOBJISIEMBIX UCTOYHUKAX SHCPIruu.

Ha

Jemoncmpayuu

1. DnekTpu3alus Teil.

2. JIBa pojia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.

3. YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

4, DNEeKTpOCTATUIECKAS WHTYKITHS.

S. 3aK0oH COXpaHEHUs AICKTPUUIECCKUX 3apsI/IOB.

6. [TpOBOTHUKY U TUDIICKTPUKH.

1. MopennpoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

8. HcTtounnku mocTOsTHHOTO TOKA.

9. JleficTBUSI DIEKTPUYECKOTO TOKA.

10. DNEeKTPUYECKUM TOK B JKHIKOCTH.

11. I"a30BBIit pazps.

12.  M3mepeHue CWIBI TOKAa aMIIEPMETPOM.

13.  M3mepeHue dIIeKTPUIECKOTO HAMPSHKCHUS BOJIBTMETPOM.

14. PeocTaT u Mara3uH cOnpoTHUBIICHHUIA.

15. B3anmopeiicTBre MOCTOSTHHBIX MAarHUTOB.

16.  MoaenupoBaHHe HEBO3MOKHOCTH pa3eiieHUs TIOJIOCOB MarHUTA.

17. MopenupoBaHWe MarHATHBIX TOJICH MOCTOSTHHBIX MAarHUTOB.

18.  OmeIT Opcrena.

19. MarauTHO€ 1oJie TOKa. DJIEKTPOMArHur.

20. JleficTBME MarHUTHOTO TIOJISI HA POBOJAHHUK C TOKOM.

21. DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

22.  VccnenoBaHue SIBIEHUS DJIEKTPOMAarHUTHON MHTYKIUH.

23. Omnprter @apages.

24.  3aBHUCHMOCTH HaINpaBJICHUs HHAYKIIHOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUS.

25.  DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomut u onvimal

1. OnbIThI 10 HAOTIOACHUIO SJCKTPU3AIMH T UHIYKIUEH U IPU CONPUKOCHOBEHUH.

2. HccnenoBanue nefcTBUS AIEKTPUUYECKOTO MOJISI HA TPOBOAHUKHI U TUIIIEKTPUKU.

3. CO6opka u mpoBepKka padoThI IEKTPUUECKOH IIETH TOCTOSHHOTO TOKA.

4. W3mepenue u peryivpoBaHue CUITbI TOKA.

5. N3mepenue u perynnpoBaHue HaPsHKEHUS.

6. Hccneoosanue 3asucumocmu cuivbl moka, uoyuje2o uepes pesucmop, om conpomueieHus
Ppe3uUcmopa u HanpsadtceHus Ha pesucmope.

7. Onvimsi,  0eMOHCmMpupyrOwue  3a8UCUMOCMb  IJIEKMPUUECKO20  CONPOMUBTEHUS
NPOBOOHUKA OM €20 ONUHbL, NI0UA0U NONEPEYHO20 CeYeHUs U Mamepudaa.

8. IIposepka npasuna cnosicenus HANPA*CEHUL NpU NOCIe008AMENbHOM COCOUHEHUU 08YX
pe3ucmopos.

9. IIposepka npasuna 01 cunvl moxka npu napaiieibHOM COeOUHeHUU Pe3UCMOPOS.

10.  Ompenenenuie pabOTHI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11.  OmpexpeneHue MOITHOCTH DJEKTPHUUECKOTO TOKA, BBIACTSAEMOI Ha pe3UCTOpeE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HAMpsHKEHUS Ha
HEW.

13.  Ompeoenenue KII/] nacpesamens.

14.  HccnenmoBaHue MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. H3ydyeHwe MArHUTHOTO TOJS TIOCTOSIHHBIX MArHUTOB TMPUH WX OOBEIUHEHUH W
pa3zieNeHumn.

16.  HccnemoBanue AeWCTBUS MNEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17.  OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbl B3aUMOJEUCTBMS KATyIIKU C TOKOM U
MAarHuTa OT CWJIbI TOKa W HAIIPABJICHUs TOKA B KaTYIIKE.

18. N3yuenue neicTBUsS MAarHUTHOTO IOJIS1 HA IIPOBOJAHUK C TOKOM.

19.  Koncmpyuposanue u usyuenue pabomul 21eKmpoosueameis.

20.  Hsamepenue KIIJ] snexTpoaBUraTeabHON YCTaHOBKH.

21.  OnbITBl O HWCCIEAOBAHUIO SBJICHUS ODJICKTPOMArHUTHOW WHAYKIMH: HCCIIEOBAHUE

N3MEHEHUH 3HAYCHUS U HaIlTpaBJICHU UHAYKIXMOHHOI'O TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBj1eHHSA

Mexannueckoe nBuxkeHue. MarepuanbHast Touka. Cucrema orcuyé€ra. OTHOCHUTENBHOCTh
MEXaHWYECKOTO  JBWKeHus. PaBHOMepHOe  mpsiMosiMHENiHOe  jABWXKeHue.  HepagHnomephoe
npamonunelnoe ogudxcenue. CpeHsIs U MCHOBEHHASI CKOPOCMb meld NPU HEPABHOMEPHOM OBUINCEHUU.

Yckopenue. Pasnoyckopennoe npsamonunetinoe osudcenue. CBoOomHoe maneHue. Onwvimol
T'anunes.

Jlunetinas u yenosas ckopocmu. l{enmpocmpemumensroe yckopeHue.

IlepBbiit 3axkoH HerotoHa. Bropoit 3akoH Herootona. Tperuit 3axkon Herotona. Ilpunyun
cynepnosuyuu Cuil.

Cuna ynpyzocmu. 3axon I'vka. Cuna mpenus. cuna mpeHusi CKOIbM#CeHusl, CULad mpeHust NOKosl,
opyaue 8uobl mpeHusl.

Cuna TSXKECTH M 3aKOH BCEMHMPHOTO TATOTEHHs. YCKOpeHHe CBOOOAHOTO MajeHus. /leudicenue
nnanem eokpye Connya (MC). Ilepsas kocmuueckas ckopocms. Heeecomocmov u nepezcpysku.

PaBHOBecne MarepuanbHON TOUKH. AOcontomuo meépooe meno. Pasnosecue meépooco mena c
3aKpennénHol ocvio epawjerus. MOMEHT cuitbl. Llenmp msascecmu.

Nmnynec Ttena. Hzmenenue umnynvca. Hmnyrve cunvi. 3aKOH COXpAaHEHUS HMMITyJbca.
PeaktuBnoe nemxenue (MC).

Mexannyeckas paboTa 1 MOIIHOCTb. PaboTa cun Tskectu, ynpyeocmu, mpenus. Ceazv sHepauu
u pabomul. IloTeHlIMambHAs SHEPrusl Teja, MOTHSATOTO HaJ MOBEPXHOCThIO 3eMiH. [lomenyuanvHas
aHepeus cocamou npyycunvl. KuHetnueckas sHeprus. leopema o0 KuHemuueckou dSHepeuu. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu
1. Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.
2. CpaBHeHHe MHyTell M TPAeKTOPUN IBHMKEHHS OJHOTO U TOTO K€ Tela OTHOCHUTEIHHO

Pa3HBIX TECJI OTCuUéTa.

3. H3mepenne CKOPOCTH U YCKOPCHHUS MPSAMOJIMHEHHOTO JIBHYKCHUS.

4, HccnenoBanue nNpr3HaKoB PaBHOYCKOPEHHOTO JIBHKCHHUS.

5. HaOnroeHue NBUXEHHS Tella 10 OKPYKHOCTH.

6. Habmoienne MeXaHUYEeCKHX SIBJCHHM, MPOUCXOSIINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCHTEIbHO KaOWHeTa (PU3HKH.

1. 3aBUCHUMOCTh YCKOPEHHSI TeJla OT Macchl TeJla U JICHCTBYIOIIEH Ha HETO CUJIBL

8. Habimoienne paBeHCTBa CHJI PU B3aUMOICHCTBUH TEJI.

9. N3menenue Beca Tena mpu yCKOPEHHOM JBUKEHHH.

10. [lepenava ummynbca mpu B3auMOICHCTBUU TEII.

11. [IpeoOpa3oBanwst SHEPTUU TTPU B3aUMOICHCTBUU TE.

12. CoxpaHeHHe UMITyIIbCa TIPU HEYIIPYTOM B3aWMOICHCTBHUU.

13. CoxpaHeHre UMITyJIbCa IPU a0COTIOTHO YIIPYTrOM B3aUMOACHCTBUU.

14. Habmtoenue peakTUBHOTO JBUKECHHUS.

15. CoxpaHeHHe MEXaHHUECKON YHEPTHH MIPU CBOOOTHOM IaICHUH.

16. CoxpaHeHHe MEXaHMYECKON PHEPTUH MPHU JBIKEHUH TeJa MO/ ISHCTBUEM MPYKUHBI.

Jlabopamopusie pabomot u onvimul

1. Koncmpyuposanue mpaxma 0ns paszeona u OdlbHeuule20 PABHOMEPHO20 OBUNCEHUS

wapuxa uiu mejiesCcKu.
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2. OmnpeneneHue cpeaHeld CKOPOCTH CKOJBKEHUS Opycka WM JBWKCHHS IIApUKa II0
HAaKJIOHHOM IUIOCKOCTH.

3. OnpeneneHne YCKOpPEHHs Tejla IPH PaBHOYCKOPEHHOM JBM)KEHHMU [0 HAaKJIOHHOMN
IIJIOCKOCTH.
4. HccnenoBanue 3aBUCMMOCTH IIyTM OT BPEMEHU P PaBHOYCKOPEHHOM JBW)KEHHUU 0O€3

Ha4aJIbHOUW CKOPOCTH.

5. Ilposepka ecunomeswvi: eciu npu pagHOYCKOPEHHOM O8UdICEHUU 0e3 HAYANbHOU CKOPOCHU
nymu OMHOCAMCSL KAK PO He4emHvblX uuceil, mo COOMBEMCMBYIOuUe NPOMENCYMKU BPeMeHU
00UHAKOBDI.

6. HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIBI HOPMAaJbHOTO
JaBIICHHUSL.

1. Onpenenenre ko3pdumeHTa TPEHUS CKOJIbKEHUSL.

8. Omnpenenenne XECTKOCTU TPYKHHEI.

9. Omnpenenenne pabOTBI CWJIBI TPEHHUS TPU PABHOMEPHOM JIBIDKCHHH Tela II0
TOPU30HTAIBHON TOBEPXHOCTH.

10.  Ompenenenue pabOTHI CHJIBI YIOPYTOCTH TPH TOABEME Tpy3a C UCHOJIH30BAHUEM
HETIOIBMXKHOTO Y TIOJIBMIKHOTO OJIOKOB.

11. N3ydenune 3aKko0Ha COXpaHEHHUs YSHEPTHUH.

Paznea 9. Mexannveckue KoJjae0aHUsI M BOJHbI

Konebarenbnoe nBmwkenue. OCHOBHbIE XapaKTEPUCTHKU KOJEOAaHUN: TEpUoOJl, 4YacToTa,
amrmutyna. Mamemamuyeckuil u npysrcunnulti masmuuxu. Ilpespawjenue snepeuu npu KoiebamenibHoM
O0BUINCEHUU.

3aryxatomue kosie0anus. BeiHykieHHbIe Koebanus. Pe3oHaHc.

Mexanudeckue BOJHBL. CBOWCTBA MEXaHHUYECKUX BOJIH. [IpodosnbHble U nonepeynvie BOJHbL.
Jnuna eonusl u ckopocmo e€ pacnpocmpanenus. Mexanuueckue 01Hbl 8 MEEPOOM meie, celicMuyecKue
sonnvl (MC).

3Byk. I pomkocms 38yKka u gbicoma moua. Ompadicenue 36yka. Mngpazeyxk u yiempassyx.

Hemoncmpayuu

1. Habmonenue xoneGaHuii Te noj 1eHCTBUEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.

2. Hab6nronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

3. HaGnronenue BeIHYKIEHHBIX KOJICOAaHWN U pe30HaHca.

4. Pacrnipoctpanenue mpoJoabHbIX U MOTIEPEYHBIX BOJH.

5. Habmonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI PE30HaHC.

Jlabopamopnuie pabomul u onvimaol

1. Omnpenenenre 4acTOThI U Mepro/ia KojaeOaHuii MaTeMaTH4ecKoro MasTHHUKA.

2. Omnpenenenre 4acToThl M Mepuoja KojieOaHU MPYKUHHOTO MasiTHUKA (2J1eKMpPOHHAA
demoHcmpayus).

3. HccnenoBanue 3aBUCMMOCTH TepuoAa KoJeOaHUM TMOJBEIICHHOTO K HUTH Ipy3a OT
JUITMHBI HUTH.

4. HccnenoBanue 3aBHCHUMOCTH TIepHOAa KoJeOaHWN MPY>KUHHOTO MAasTHUKAa OT MAaccChl
rpy3a (31eKmpoHHas 0eMOHCMPAYUL).

5. [IpoBepka HE3aBUCUMOCTH MEPHUOJIa KoJIebaHU! rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OnBbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHUo/ia KOJIeOaHUl MPYKUHHOTO MasTHHKA
OT MAacChI Tpy3a U KECTKOCTH MPYKUHBI.

7. N3mepenne yckopeHus: CBOOOHOTO MAJCHUS (271eKMPOHHAA 0EMOHCMPAYUsL).

Pa3nes 10. D1eKTpOMarHuTHOE 10JI€ M JIEKTPOMATHUTHBIE BOJTHBI
ONEKTPOMarHUTHOE M0JIe. JIEKTPOMArHUTHBIE BOJIHBL. (C60licmea 31eKmpOoMACHUMHBIX GOJIH.
LIxana anexmpomazHumuuix 601H. Mchonv306anue 21eKmMpoMazHUMHbBIX 60IH 051 COMOBOU CEA3U.
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DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOMCTBA CBETA.

Jlabopamopuvie pabomst u onvimor*

1. W3yueHne cBOMCTB JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHUSA

JIyaeBass Mmopenp cBera. McrouHuku cBeta. [Ipsamonumelinoe pacnpocmpauneHue ceemd.
3ammenus Connya u Jlynol. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akon ompadicenusi ceema.

[Ipenomnenne cBeTa. 3aKOH TpENIOMIICHHS cBeTa. [loiHoe 6HympeHnHee ompadceHue ceemd.
Hcnonvzosanue nonnozo enympenne2o ompaicetus 8 ONMu4ecKux c8emogooax.

JIunza. Xox myded B muH3e. Onmuueckas cucmema ¢pomoannapama, MUKpOCKONA U meneckona
(MC). I'na3 xax onmuyeckas cucmema. bauzopyxocmo u 0anbHO30pKOCHb.

Pasnooicenue b6enozo ceema 6 cnexkmp. Onvimor Hotomona. Cnoswcenue cnekmpaibHblX Yeemos.

Jemoncmpayuu

1. [IpsimonuHeHOE pacpoOCTpaHEHHUE CBETA.

2. OTtpaxkeHue cBeTa.

3. [Tonyyenune n300pakeHUI B TUIOCKOM, BOTHYTOM W BBIITYKJIOM 3€pKajax.

4. [Ipenomiienue cpera.

5. OnTuueckuii CBETOBOJI.

6. Xoa mydei B coOMparomiei JInH3e.

7. XoJ my4der B pacCEMBAIOIIEH JIMH3E.

8. [Tonydyenune n300paskeHUI C TOMOIIIBIO JTH3.

9. [Ipunnun nevictBus GoTroanmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Monens riaasa.

11.  Paznoxenue 6eoro CBETa B CIICKTY.

12.  Tlomydenue 6e10TO CBETA MMPH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomul u onvimal

1. HccnenoBanue 3aBUCUMOCTH YyIiia OTPaXEHUSI CBETOBOTO JIydya OT yrija MaJaeHusl.

2. N3ydeHnne xapakTepuCTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJia MPEIOMJICHUS CBETOBOIO Jy4ya OT yrjla MajJeHus Ha
IPaHULIE «BO3IyX—CTEKIION.

4, [Tony4yeHnue n300paskeHUI C MOMOIIIBIO COOMPAFOIIICH JTUH3HI.

5. Omnpenenenrue (OKYCHOTO pPACCTOSHUSI U ONTUYECKOM CHIIBI coOMparomiei JIHH3bI
(271eKmpoHHan OemoHcmpayus).

6. OnBITHI MO Pa3I0KEHUIO OEJIOTO CBETA B CHEKTP (21€eKMPOHHAA 0eMOHCIMPAUUL).

7. OnpITEl MO BOCHIPUSATHIO 1BETAa MPEAMETOB MpPH HMX HAONIOJEHUU 4Yepe3 IBETOBbHIC
(UITBTPBI.

Pa3znen 12. KpanroBble IBJICHUA

Onwvimovr Pezepgpopoa w mnaHerapHas Mojenb atoma. Mogens aroma bopa. Hcnyckanue u
noenowjerue ceema amomom. Keanmai.

PannoakTuBHOCTE. Anbgha-, bema- u camma-usnyyenus. CTpoeHHe aTOMHOTO siapa. Hykiounas
MoOenb amomHozo s0pa. Mzomonsi. Paouoaxkmuenvie npespawenus. Ilepuoo nomypacnaoa amomHulx
s0ep.

SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsA0BOIO MU MAacCOBOTO uucel. Peakyuu cunmesa u
oenenust sioep. Ucmounuku snepeuu Connya u 36é30 (MC).

SAnepnast sHepretuka. /eticmeus paouoakmusHulx uziyuenuil Ha scugvle opeanusmol (MC).

Jemoncmpayuu
1. CriexTpbl U3Ty4€HHS ¥ TOTJIOLIECHHUS.
2. CrniexTpbl pa3IUyHBIX Ta30B.
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3 Crnexp BoAoOpoO/Ia.

4. Habnronenue TpexoB B kamepe Buibcona.

S) PaboTa cuérunka HOHU3UPYIOUINX U3ITyICHUH.

6. Perucrpanus u3mydeHus IPUPOIHBIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopusvie pabomot u onvimul

1. Habnwooenue cniowHvlx u 1uHeiuamolx CHEKMpPO8 U3NYUEeHUS.

2. HccnenoBanue TpPEeKOB: HM3MEPEHHE HHEPTUM YaCTUIBI MO TOPMO3HOMY TyTH (TI0
doTorpadusim) (2.1exkmponnas oemoncmpayus).

3. N3mepenue pagnoaktuBHOTO (OHA (271EKMPOHHAA OeMOHCMPAUU).

IloBTOpHUTENIHLHO-00001AKOIIUI MOAYIb

[ToBTOpHUTENBHO-0000IIAIONNIT MOY/Ih TPEAHA3HAYEH ISl CHUCTEMaTHU3aluu U 0000IIeHus
MPEAMETHOTO COJIEPKAHUS W OTBITa JACSITEIBHOCTH, MPHUOOPETEHHOTO MPU HM3YUYEHHH BCETO Kypca
bu3nku.

HpI/I HU3YYCHHUUN OAHHOI'O MOAYJIA PCATU3YIOTCA U CUCTCMATU3UPYIOTCA BUABI ACATCIIbBHOCTH, HaA
OCHOBC KOTOPBIX oOecrieynBaeTcs AOCTHXKCHUE TPCAMCETHBIX MW METANPCIMETHBIX IMIIAHUPYCMBIX
pe3ynbTaToB 00yueHus, (opMHUpyeTCs €CTeCTBEHHO-Hay4yHas TPaMOTHOCTh: OCBOEHHE HAy4YHBIX
METOOOB HCCICA0BAaHUA SIBIICHUH npupoabl U TEXHUKH, OBJIAJACHUC YMCHUAMU OOBICHATD (bmnqecxne
SABJICHHA, MNPUMCHSAA TIOJTYUCHHBIC 3HaHHW:A, peluaTb 3aaadyd, B TOM YHCIC KAaUYCCTBCHHLBIC U
OKCIICPUMCHTAJIBHEIC.

[IpyHIMNMATIBHO NEATETBHOCTHBIM XapaKTep JaHHOTO pa3feNia peain3yercs 3a CYET TOro, 4To
y4YallKecs BBINOJHSIOT 33aJaHusl, B KOTOPBIX UM IIPEAJIaraeTcs:

" Ha OCHOBE MOJYYEHHBIX 3HAHMM pacHo3HAaBaTh U HAyYHO OOBSCHSATH (PU3HUECKUE SBICHUS B
OKpY’Karolen Npupoae U NOBCETHEBHOM KU3HH;

" JCIMOJB30BATh TOJ] PYKOBOJCTBOM II€larora Hay4HbIE METOJbl HCCIENOBaHMS (PUIUUECKUX
SIBIICHH, B TOM YHCJIE JUIsl IPOBEPKU FMIIOTE3 U MOTYyYEHUSI TEOPETUUECKUX BBIBOJIOB;

® OOBSICHATDH C OMOPON Ha IUJAKTHUECKHUI MaTepuall nocjae o0CYKIeHUs C MeJaroroM Hay4Hble
OCHOBBI Hamboyiee BAXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJOTH, Hampumep, MPaKTHUYECKOTO
WCIIOJIb30BaHUs PA3IUYHbIX UCTOYHUKOB SHEPTHMHA HAa OCHOBE 3aKOHA IPEBPALCHUS U COXPAHEHUS BCEX
W3BECTHBIX BUJIOB SHEPIUH.

Kaxxnas u3 Tem JaHHOTO pasziena BKIOYAeT HKCIEPUMEHTaIbHOE HCCiel0BaHue 00001Iaolero
XapakTepa Ha YCMOTPEHHME IMejarora M IpU ero noMomu. Pasnen 3aBepuiaercs IpOBEIEHHUEM
JMArHOCTUYECKOM U OIIEHOYHOU paboThI 32 KypC OCHOBHOM IIKOJIBL.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O IIPEIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUIA

B nenom pesynbratel ocBoeHus: ooydatomumucs ¢ 3[1P yuebnoro npeamera «Dusmkay T0IKHBI
COBIAJAaTh ¢ pesynbratamu DenepalibHON paboueil mporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHusl.
Haubonee 3HaUMMBIMU SIBIISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATHI:

B pe3synbrate u3ydyeHus: GU3MKU Ha ypOBHE OCHOBHOI'O 00IIero o0pazoBaHus y oOyyaromerocs ¢
3IIP GynyT cpopMHUpOBaHBI CIIEAYIONINE TUYHOCTHBIE Pe3yIbTaThl B YACTHU:

1) naTpHOTUYECKOTO BOCIIMTAHUS:

MPOSIBJICHNE UHTEpeca K HICTOPUH U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PM3NUECKOM HayKH;

LIEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUNHCKUX YUEHBIX-(PU3UKOB;

2) rpaXJaHCKOTO M TyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHHU OOIIECTBEHHO-3HAUUMBIX M OSTHUYECKUX
npo6JieM, CBA3aHHBIX ¢ MPAKTUYECKUM IMPUMEHEHUEM JOCTHXKEHUHN (PU3HKHY;
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OCO3HAHUE BAXHOCTH MOPATbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIIBHOCTUA YUEHOTO;

3) 5CTETUYECKOTO BOCIIUTAHMUSL:

BOCIIPUSTHE JCTETUYCCKUX KadecTB (u3MUeckoi Haykd: €€ TapMOHHYHOTO TOCTPOCHHS,
CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) IEeHHOCTH HAay4YHOTO ITO3HAHUS:

OCO3HAHUE IEHHOCTH (PU3NUYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHN, BAXKHEHUILIEH COCTABJISAIONIEH KYJIbTYpHI;

pa3BUTHE HAYYHOH JTHO003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIIBCKOMN ACSITEIIbHOCTH;

5) bopMupoBaHHSI KYITBTYPBHI 3I0POBbS U IMOITMOHAIBHOTO OJIATOTIONYHS:

OCO3HAHUE IIEHHOCTH 0e30mMacHOro 0o0pas3a >KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BKHOCTH MPaBUJI 0€301MIaCHOTO MOBEICHUS HA TPAHCIOPTE, HA OPOTaX, C JIECKTPUUECKUM U TETUIOBBIM
000pyI0BaHUEM B IOMAITHUX YCIOBUSX;

c(hOopMUPOBAHHOCTh HaBbIKA PEQIIEKCHU, NPU3HAHME CBOETrO MpaBa Ha OMIMOKY M TaKOTO e
MpaBa y Ipyroro 4ejaoBeKa;

6) TPyIOBOTO BOCIIUTAHMUS:

7) aKTMBHO€ y4yacTHE€ B PEIICHUM MPAKTUYECKUX 3aJau (B paMKax CeMbU, 00Opa30oBaTeIbHOMU
OpraHu3aIiy, HACEJICHHOTO MyHKTa, POJIHOTO Kpasi) TEXHOJIOTHYECKON U COIMaIbHOM HAIIPaBICHHOCTH,
TPeOYIOIMHKX B TOM YUCIIE U (PU3UISCKUX 3HAHUIA;

WHTEpEC K MPAKTUUYECKOMY H3YYCHHIO TPOPECCUl, CBI3aHHBIX C (PU3HKOM;

8) PKOJIOTHYECKOTO BOCITUTAHMUS:

OpHMEHTAINs Ha IPUMEHEHUE (PU3NUECKUX 3HAHUN JJI PEIICHUs 3a/1a4d B 00JIACTH OKPYKAIOIICH
Cpelbl, TUTAHUPOBAHUS MIOCTYIKOB U OIIEHKH WX BO3MOYKHBIX TIOCIICICTBUN JTSI OKPY>KAIOIIEH CPEIbI;

OCO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHS;

9) amanTanuu K U3MEHSIOIMIMMCS YCIOBUSAM COLIMATIBLHOMN U TIPUPOJTHON CPEJIbI:

MOTPeOHOCTh BO B3aMMOJCMCTBUM NPHU BBHINOJHEHUU MCCIENOBAHUN M MPOEKTOB (HU3UUECKOI
HAIpPaBJIEHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

MOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO IS TeIbHOCTD;

noTpeGHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4Yucie (GOopMyIUpoBaTh UACH, MOHATHUS,
TUNOTE3bI O (PU3HYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHHE Ae(PUIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

IUTAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

CTpeMJICHHE aHATU3UPOBATh U BBISBJISTH B3aUMOCBSI3U MIPUPO/IbI, 00IECTBA U SKOHOMUKHU, B TOM
YHClIie C UCMOJIb30BaHNEM (PU3NUECKUX 3HAHUM;

OIICHKAa CBOMX JICMCTBUI ¢ y4ETOM BIUSHHS Ha OKPYKAIOLIYIO CPEAY, BO3MOKHBIX INI0OATbHBIX
OCJIEACTBUI.

METAINIPEAMETHBIE PE3YJIbTATHI

Osnadenue yHusepcanibHblMu yUeOHbIMU NOZHABAM E/IbHBIMU OCUICHBUAMU:

1) 6Ga30oBbIC JIOTHYECKUE NCHCTBHUS:

BBISIBIISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUIN);

yCTaHABIMBATh CYIIECTBEHHBIM NpU3HAK KiIacCU(pUKAIMU, OCHOBaHUSA [UIsi 00OOLIeHUs u
CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TPOTUBOPEUMS B paccMaTpuBaeMbIX (akTax, OaHHBIX U
HaOIOICHUSIX, OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSIM;

BBISIBIISITh NIPHUMHHO-CIIEJICTBEHHBIE CBSI3M NPU M3y4eHHH (DU3MUECKUX SBICHUI U MPOIIECCOB,
MIPOBOJIUTH BBIBOJIBI C HCIIOJIb30BAHUEM JEAYKTHUBHBIX M MHAYKTUBHBIX YMO3AaKIOUYEHUH, BBIIBUTATH
TUMOTE3bI O B3aMMOCBA3SIX (PU3MUECKUX BEIUYUH, TPH HEOOXOAUMOCTH MO PYKOBOJCTBOM YUUTES;

BBIOMpATh CIOco0 pemieHus yuyeOHol (u3udeckoi 3anadun (CpaBHEHHE HECKOJIbKUX BapHaHTOB
pelieHus, BpIOOp Haumbosiee MOAXOJAIIET0 ¢ YYETOM CaMOCTOSTENbHO BBIJICICHHBIX KPUTEPHUEB) MO
PYKOBOJCTBOM YUMTEIIA.

2) 6a30BbIC UCCIIEIOBATEILCKHIE ICHCTBHUS:

HCIIOJIb30BATh BOIPOCHI KaK UCCIIEA0BATENbCKIUI HHCTPYMEHT MTO3HAHMS;

16



MIPOBOJUTH IO TUTAHY OTBIT, HECTIOKHBIM (PU3HUECKUN IKCIIEPUMEHT, HEOOIBIIIOE HCCIICIOBAHUE
(U3HUYECKOTO SBJICHHUS, IPH HEOOXOAUMOCTH IO PYKOBOJCTBOM YUUTEIIS,

(dopmynupoBaTh 0000IIEHHS U BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOJCHHUS, OIBITA,
MCCIICIOBAHUS C OTIOPO HA MJIaH/aJTOPUTM.

3) paboTa ¢ uHpOopMAaIUECi:

MPUMEHSTH PA3IUYHBIC METObI, HHCTPYMEHTBI U 3aIlPOCHI NP TIOMCKE U oTOope mHpopmanmu
WIA JAaHHBIX C Y4ETOM TIPEAJIOKEHHOW y4eOHOH (H3MUecKOW 3amayu, MpH HEOOXOTUMOCTH O]
PYKOBOJICTBOM yUHTEIIS,

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh HH(POPMAITUIO PA3TMYHBIX BUAOB U (JOPM IIPEICTABICHHUS,

CaMOCTOSITCJIBHO ~ BBIOMPATh ONTHMAJbHYIO (OpMy mpeAcTaBieHUs WHPOpPMAIMH U
WUTIOCTPUPOBATh pPelIacMble 3a7aud HECIIOKHBIMU CXEMaMH, JuarpaMMaMHd, WHOH rpapukodl W uX
KOMOUWHAITUSAMH, 0] PYKOBOJACTBOM yYIUTEIIS.

Osnadenue ynugeepcanbHoimu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCHUAMU:

1) obuienue:

B XOJie OOCYXJEeHHS y4eOHOTO MaTepHuayia, pe3yslbTaToB JIa0OpaTOPHBIX PabOT U TPOEKTOB
3aJ1aBaTh BOIPOCHI 10 CYIIECTBY OOCYK/Ia€MOW TEeMBbI M BBHICKA3bIBATh WJIEH, HAIICJICHHBIC HA PEIICHHE
3aJlauM U MojJepKaHue 0JaroKenaTeIbHOCTH OOLICHUS;

COTIOCTABJISATh CBOM CYKJCHHUS C CYKJICHUSMHU APYTUX YYaCTHUKOB JUAIOTA, OOHAPYKHBATh
pa3IM4Me U CXOJICTBO MO3UIINH;

BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX M ITMCHBMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIATh PE3YIbTAThl BBINIOJHEHHOTO (PH3UYECKOTO OIBITa (IPKCIICPHMEHTA,
WCCTIEIOBaHUS, TIPOSKTA).

2) coBMeCTHast ACSITEIBHOCTD (COTPYAHHYECTBO):

MOHUMAaTh W UCHOJb30BaTh NPEUMYIIECTBA KOMAHAHOW M WHIUBUAYalIbHOW pabOTHl MpuU
pelIeHnN KOHKPETHON (PU3UIECKOM MPOOIeMBI;

MPUHUMATh L[EIH COBMECTHOH NeSATENbHOCTH, OPraHW30BbIBATh JIEHCTBUS MO €€ JOCTHUKEHHIO:
pacrmpenensaTh poyik, 0OCYKIaTh MPOIECCHl U PE3yJabTaThl COBMECTHOM paboThl, 0000maTh MHEHUS
HECKOJIbKUX YeJIOBEK;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3ybTaTa M0 CBOEMY HaIlPaBJICHUIO
Y KOOPJIUHUPYS CBOU JACHCTBUS C JPYTUMU WICHAMH KOMAaH/IbI;

OIICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOLIMII HPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIBHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

Oenadenue ynugepcaibHblMu y4eOHbIMU PECYIAMUBHBIMU OCUCMBUAMU:

1) camoopranuzanus:

BBISIBIISITh TPOOJIEMBbl B JKM3HEHHBIX M Y4E€OHBIX CUTYyalUAX, TpPeOYIOIIUX MJs pelieHus
(buznyecKux 3HAHHUIA;

OpUEHTHPOBATHCSA B PA3NMUYHBIX MOAXOJAX MPUHATUS pPEUICHUH (MHAMBHAyaIbHOE, MPUHATHE
pEelIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIIOif);

COCTaBIISATh AITOPUTM pelIeHHs (U3NUYECKOW 3aJaud WM IUIaHA HMCCIEAOBAHUS C YYETOM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, TIOJT PYKOBOJICTBOM YUUTEJIS.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY CHUTYalldd W TpeiaraTh IJIaH e€ H3MEHEHHs, NMPU HEeOOXOJAUMOCTH TOJ
PYKOBOJICTBOM YUHUTEIS;

OOBSACHATH MPUYHMHBI TOCTIKEHUS (HEAOCTH)KEHHS) Pe3yJIbTaTOB IEATEIbHOCTH, IaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA IIEJI U YCIOBHSIM.

3) SMOLIMOHANIbHBIN HHTEJIEKT:

CTaBUTH ce0s Ha MECTO IPYTroro 4eloBeKa B XOJI€ CIOpa WM JUCKYCCHM Ha HAyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

4) npuHsATHE Ce0S U IPYTUX:

MpHU3HABaTh CBOE MPABO Ha OMMOKY MPHU pelieHnd (PU3MUECKUX 3a/1a4 WU B YTBEPKICHUSIX HA
Hay4YHBIE TEMBI U TAKOE K€ TIPABO JAPYrOTO.
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HNPEIMETHBIE PE3YJIbTATbBI

Tpeﬁonaﬂnﬂ K NpeAMETHBIM pe3yJibTaTaM OCBOCHHUSA yqeﬁﬂoro npeamera «(I)mmca»,

pacinpeacJicHHbIC 110 rogamM oﬁyqe}mﬂ

Pesynprathl 1o rogam GopMyIHpyIOTCS 10 MPUHLUITY J00aBIEHUS HOBBIX PE3yIbTaTOB OT rojia

K rozy (pe3yapTaTbl OUEPEAHOTO T'0Ja 10 YMOJYaHHUIO BKIOYAIOT PE3YJIbTAThl MPEABLAYIIHX JIET).

7 KJIACC

[IpenmeTrHble pe3ynapTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y

00yJaromuxcst yMEHHIA:

OPUCHTHPOBATHCS B TIOHATUSAX W OINCPUPOBATh MMM Ha 0a30BOM YpOBHE: (U3WYECKUE U
XHUMHYCCKUE SIBIICHUS; HAOIIOACHHUE, YKCIIEPUMEHT, MOJIENb, THUIIOTE3a; SAWHHIIB (PU3NICCKIX
BEJIMYMH; aTOM, MOJICKYJIa, arperaTHbIE COCTOSIHUS BeIIecTBa (TBEPAOE, )KUAKOE, Ta3000pa3HOE);
MEXaHWYECKOE JBW)KCHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, NPSIMOJIUHECHHOE), TPaeKTOPHS,
paBHOjeWcTBYIOIass  cui,  jgedopmamms  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAOIIUECS COCY/IBI, C OTIOPON HA TUIAKTUICCKHIA MaTepHrall

paznuuaTth sBIeHUsA (nud@y3us; TemIoBoe ABW)KEHHE 4YaCTHI[ BEIIECTBA; PAaBHOMEPHOE
JBUKCHIC, HEPABHOMEPHOE JIBIDKEHUE; MHEPIUS; B3aUMOJICHCTBUE TEI, pasHosecue meépobix
meil ¢ 3aKpensiéHHOl 0Cbio épawjenusi; Tiepenada JTaBlIeHUusT TBEPABIMU TEIAMH, KXUIAKOCTSIMHA H
ra3aMu; aTtMoc(epHOE JaBJICHWE; IUIABaHHE TeJ; MPEeBpANICHUS MEXaHWYCCKOW DHEPTHH)
10 OITMCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JCMOHCTPUPYIONIUX TaHHOE
(dusHyecKoe SBICHUE, TIOCIIE MPEABAPUTEIHFHOTO OOCYXICHHS C ITearoroM;

pacro3HaBaTh MPOSIBICHUE W3YUEHHBIX (U3NYCCKUX SIBJICHUHA B OKPYKAIOIMIEM MHpPE, B TOM
guciie (pU3UYecKre SBJICHHS B MPHUPOJC: MPUMEPHI JBWKCHUS C Pa3IMIHBIMHA CKOPOCTSMHU B
KUBOM M HEXHMBOW NpUpOJE; NEHCTBUE CHIIBI TPEHHs B MPHUPOJAE U TEXHHKE; BIIMSHHE
aTMOC(epHOro JaBJICHUS HA JKUBOM OpraHW3M; IUIABaHHE PbIO; pbluard B TEJE YENIOBEKa; MPHU
9TOM TMEPEeBOJUTh MPAKTUYECKYI0 3a7adyy B  Y4eOHYIO, BBIIENIATH  CYIECTBEHHBIC
CBOMCTBa/MpU3HAKN (PU3NYECKUX SBJICHUHN C MOMOIUIBIO NIEAArora;

OTKCHIBATh M3y4YCHHBbIE CBOICTBA Ted M (PU3MUYECKUE SBICHUS, HCIONB3YS (U3NYECKUE
BEJMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpEMs, MyTh, CKOPOCThb, CPEIHSSI CKOPOCTb,
CHJIa YIIPYrOCTH, CUJjla TSDKECTH, BeC Teja, Cuja TPeHUs, JaBjieHue (TBEPIOro Tema, KUIKOCTH,
ra3a), BbITAJIKMBAIOIIAsl CHJIa, MeXaHHYecKas paboTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHJIBI,
KO3(h(GUIIUEHT MOJIE3HOTO JIEHCTBHUS MEXaHU3MOB, KUHETUYECKAasl U MOTEHIIMAJIbHAS YHEPIusi) C
OTOPOM Ha CXeMY; MPU OMUCAHUH PACKPHIBATh (PU3UYECKUI CMBICIT UCIIOJIb3YEMBIX BETUYHH, X
0003HAYCHHSI U €TUHUIII (PU3NYECKUX BEIMYHUH, HAXO00UMb (BopMyvl, C8s3bl8arowjue OAHHYIO
Qusuueckyro enutUuny ¢ OpyeUMU 8eIUYUHAMY, CIMPOUMb 2pAPUKU U3VHEHHbIX 3asuUcuMocmel
Qusuyeckux éenuyux ¢ OIOPON Ha TUAAKTHYECKUN MaTepHal;

XapaKTepu30BaTh CBOWCTBA Tell, (U3UYECKUE SIBICHHUS W TPOLIECCHI, HUCIOJb3Yys IpaBuia
CIIOXeHHsI cui (BAOJb OJHOM MpsiMOid), 3axkow [ yka, 3axon Ilackans, 3akon Apxumeoa, npaguio
pasHogecus pviuaza (6710Ka), «3010moe NPasuio» MexaHuKu, 3aKOH COXpaHEHHUS MEXaHUYECKOI
SHEPruu; NpH OTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3aNUCHIBAMb €20
MamemamuyecKoe 8blpadiceHue noo pyKogooCmeom nedazo2a ¢ o0cyscoenuem niana pabomol;
OOBSCHATh (PU3MYECKHE SBICHUS, MPOIECChl M CBOWCTBA TN, B TOM YHCIE€ U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: MpH TMOMOIIM I[eJarora BBISBIATH
MIPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHUE U3 1—2 NOTUYECKUX IIAaroB C OMOpPOi Ha
1—2 u3yueHHBIX CBOMCTBA (PU3MUECKUX SIBICHUI, PUZNUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;
pelaTth TUMOBbIE PAacy€THBIE 3ajaud B 1JelicTBHE C OMOpPOil Ha alrOpuTM, MPEIBaPUTEIHLHO
pa3o0paHHBIA COBMECTHO C TIEAAaroroM, HCIONb3Yys 3aKOHBI M (OPMYJbI, CBS3bIBAIOIIHE
¢u3nuecKkne BENWYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJlayd 3allMChIBAaTh KPATKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKHE BETUYUHBI B (POPMYIIBI U IPOBOIUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JaHHBbIE, HEOOXOMUMBbIC ISl pEHICHHUs 3a7ad, OIEHUBATh PEATUCTUYHOCTH MOJY4YEHHOU
(bu3MUECKON BEIUYUHBL;
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pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh MPU HOMOIIM (PU3UIECKUX METOJIOB IMOCIIEe
NPEJBAPUTEIILHOTO OOCYKJIEHHsI C TeJaroroM; IMpu TIOMOIIM TeJarora B OMHUCAHUH
HCCIEOBaHUSl  BBIACIATH IPOBEPSIEMOE  MPEANoJiokeHue (TUIOTe3y), C OHopod Ha
JTUIAKTUYECKUH MaTepuall pa3avyaTh U MHTEPIPETUPOBAThH MOJYyUYEHHBIH pe3ysbTaT, HaXOAUTh
nociie 00CYXICHUS C MeAaroroM OIMUOKH B XOJ€ OIBITA, IeIaTh BBIBOJBI IO €T0 PE3yJIbTaTaM;
YMETh HAaXOJUTh C HCIOJb30BaHUEM LU(PPOBBIX 00pa30BATEIbHBIX PECYPCOB OIBITHI TI0
HAOMIOIEHUIO (PU3MUYECKUX SBJICHUH WM (U3NYECKUX CBOMCTB Tel: (POpMyIHpoOBaTh
IIPOBEpSIEMbIE IIPENIOJIOKEHUS, COOMpPATh YCTAHOBKY W3 IPEAJIOKEHHOTO O0OpYIOBaHUS C
OTOPOH HAa CXEMY, 3alHChIBATh XOJ OIBITa M (HOPMYIHPOBATh BHIBOJBI TOJ PYKOBOJCTBOM
[eaarora;

BBINIOJIHATh TPSIMbIE M3MEPEHUsI pAacCTOSHUS, BpPEMEHH, Macchl Teja, 00bEéMa, CHIbI H
TEMIIEpPaTypbl C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LIU(POBBIX MPUOOPOB C OMOPON Ha AJITOPUTM;
3aMMChIBATh TIOKA3aHUs MPUOOPOB € YUETOM 3a/JaHHOM a0COJIFOTHON MOTPEIUTHOCTH U3MEPEHUH;
MIPOBOJUTH COBMECTHO C NEAAaroroM MCCle0BaHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIUMUNHBI
OT JpYrod C HCIOJb30BAaHHEM MPSAMBIX M3MEPEHUN (3aBUCUMOCTH IYTH PaBHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHU JIBW)KECHUS TENa; CUlbl MPeHUs CKOJbICEHUs om eeca mend,
Kayecmea 00pabomku nogepxHocmeu men U He3A8UCUMOCMU CUTbl MPeHUus om niowaou
CONPUKOCHOBEHUSI MeJl; CUNbL YNPY2OCU OM YOIUHEHUsT NPYAHCUHBL, 8bIMAIKUBAIOWEl CUbL O
00véMa NO2pYHCEHHOU wacmu mena u Om WIOMHOCU HCUOKOCMU, €€ He3a8UCUMOCTmU
om NIOMHOCIU mena, Om 21yOUHbl, HA KOMOPYIO NOSPYHCEHO MmeNo, VCI08Ull NAA8aHUs mei,
yenoeull  pagnogecusi pwvlyaea U 610K0s8), TOA PYKOBOJCTBOM Ie€Jarora ydacTBOBaTh B
IUTAaHUPOBAHUM Y4e€OHOTO HCCIIE0BaHNUs, COOMPATh YCTAHOBKY U BBINIOJIHSTH U3MEPEHUS, CIEAYs
MPeIOKEHHOMY IUIaHy, (UKCHpPOBaTh PE3yJabTaThl IMONYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX
BEJIMYMH B BHJIE MPEAJIOKEHHBIX TaOMUI] W rpadukoB, AenaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHbIE M3MEpPEHUsS (PU3MUECKUX BEIUYUH (TJIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPAOrO TeNa; cuia TPEHHUS CKOJIbKEHHS; JaBJCHHE BO3/AyXa; BBITAJIKHUBAIOIIAs CHJIA,
JefcTByIONas Ha NOTrPYKEHHOE B KUIKOCTD TeJ0; KO3 (PUIIMEHT MOJIe3HOTO ACHCTBUSI MPOCTHIX
MEXaHHU3MOB), CIEAys TMPEeAJIOKEHHON WHCTPYKLUHUU; TPU BBIIOJHEHUH W3MEPEHUN TOJ
PYKOBOJICTBOM II€[larora cooupaTrbh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCIATH 3HAYCHHE
HCKOMO#1 BEJIMYHHBI;

coOnrofaTh MpaBWila TEXHUKH O€30IacHOCTH Mpu pabore ¢ 1abopaTOpHBIM 000pYAOBaHHEM
[OCJIe IPEIBAPUTEIHLHOTO 00CYKICHUS C TIEIaroroM;

COTIOCTABJIATh NMPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIaroImuecs cocyabl, bapoMeTp, pblyar, HOJBUKHBIA U HEMOJABUKHBIN OJIOK,
HAKJIOHHAsSI JIOCKOCTh C OMOPOH Ha AUIAKTUYECKUI MaTepua;

XapaKTepU30BaTh MPUHITUIIBI AEHCTBUS U3yYEHHBIX IPHUOOPOB U TEXHUYECKUX YCTPOUCTB MOCTE
MIPEIBAPUTEIILHOTO OOCYXJCHUS C TEAaroroM ¢ OMOpOd Ha MX ONUCaHUs (B TOM YHUCIE:
MOAIIUITHUKY, YCTPOMCTBO BOJOMPOBOJA, THUAPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBOM HACOC, apeoMeTp), HCIOJb3ysd 3HAaHUA O CBOMCTBaX (PU3UYECKHUX SIBICHUU H
HeoOxoIuMbIe (PU3MYECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOANUTH MpPUMEpPBI / HAXOIUTh MH(OPMAIMIO O MPUMEPaxX MPAaKTUYECKOTO HCIOJIb30BaHMS
(¢u3nYecKruX 3HaHUH B MOBCEIHEBHON KU3HHU 715 oOecrieueHus: 0e30MacHOCTH MPHU 0OpallleHuH ¢
npubopamMu M TEXHMYECKHMMM YCTPOHCTBAMM, COXPAHEHHs 3/I0POBbS U COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHUS B OKPYKAIOILLEN CPELE;

OCYILIECTBIATh C IOMOINBIO Meaarora OTOOp HMCTOYHUKOB HMHpopMmanuu B ceTH VHTepHeT
B COOTBETCTBUHU C 3aJaHHBIM ITIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUU U IYTEM
CpaBHEHMs  pa3JIMYHBIX WCTOYHMKOB  BBIIENATH  HH(POpMAlMIO, KOTOpas  sBISETCA
MIPOTHBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOIA;

UCTOJb30BaTh TPU BBINOJHEHWU YYEOHBIX 3aJaHUN HAYYHO-TIONMYJSIPHYIO JIMUTEparypy
(GU3NYeCKOro CoJIepKaHMs, CIPABOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT; BIajgeThb
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npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusl HMHGOpPMAIMKM U3 OJHON 3HAKOBOM
CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh O] PyKOBOJCTBOM II€Jarora ¢ 00CyX/IeHHeM IJIaHa paboThl KpaTKUe MUCHbMEHHBIE U
YCTHBIE COOOIICHUSI Ha OCHOBE 2—3 HCTOYHUKOB MH(pOpManMK (U3NIECKOTO COJEPIKAHHS, B
TOM 4YHCIIE IMyONMYHO JenaTh KpaTKue COOOIIEHHWS O pe3ylbTaTaX MPOEKTOB WM y4eOHBIX
HCCIEA0BAaHUM; IPU ATOM I'PAMOTHO HCIIOJIb30BAaTh M3YYECHHBIM IMOHATUHHBIN ammapar Kypca
(bU3UKH, COPOBOXKIATH BHICTYINICHHE MTPE3CHTAIINCH;

IIPU BBINIOJIHEHUM Y4Y€OHBIX TIPOEKTOB U HCCIEAOBAaHMM IOJ PYKOBOJACTBOM IieJarora
pacnpenensaTh 005S3aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABJICHHBIMHU 33Ja4aMu, CIEIUTh 3a
BBITIOJTHEHUEM IUIaHa JCHCTBH, aJeKBAaTHO OIICHWBATh COOCTBEHHBIH BKIJIAJ B NESATEIHLHOCTh
IPYIIIbI; BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILIKX.

8 KJIACC

[IpenmeTrHble pe3ynpTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y

00yyaroumxcs yMeHHH:

OPUEHTUPOBATHCS B TMOHATHUAX W ONEPUPOBATH MMM Ha 0a30BOM YpPOBHE: Macca W pa3Mephbl
MOJIEKYJ, TEIJIOBOE JBIKEHHE aTOMOB UM MOJIEKYJN, arperaTHbleé COCTOSIHHS BEIECTBa,
KpUCTAJUTMYEeCKUE W amop(]HbIe TeNla, HACHIIEHHBIM W HEHACBHIIICHHBIA Map, BIAXHOCTh
BO3/yXa; TEMIEpaTypa, BHYTPEHHSS OHEPrus, TEIUIOBOM JBUTATENIb, dJIEMEHTAPHBINA
ANEKTPUYECKUHN 3apsif, IJIEKTPUYECKOE II0JIe, MPOBOJHUKH W JUDJICKTPUKH, TOCTOSHHBIN
ANEKTPUUECKUI TOK, MArHUTHOE TIOJIC;

pa3nuyarh SIBICHUS IIOCJIE€ TPEABAPUTEIBHOTO OOCYXKIEHUS C TMenaroroM (TerioBoe
paciivpeHue/cxatue, Telonepeaaya, TEIJIOBOE paBHOBECHE, CMadyMBaHHE, KalWUISIPHbIE
SIBJICHUS, MCIapeHue, KOHJCHCalMs, IUIaBJIEHUE, KpHcTauin3anus (OTBepJeBaHUE), KUIICHUE,
Terionepenaya  (TEMJIONMPOBOJHOCTh,  KOHBEKIMS,  M3JIy4d€HHUE);  JJIEKTpU3alus  Ted,
B3aUMO/JICHICTBUE  3apAlOB, JCHCTBHUS  3JEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHeE,
B3aMOJICHICTBUE MArHUTOB, JI€HCTBHE MArHUTHOTO TIOJii HA MPOBOJAHMK C  TOKOM,
AIIEKTPOMArHUTHAsE MHIYKIMS) 0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh C TIOMOIIbIO TI€Jarora MpOsBICHHE H3YyYEHHBIX (U3NYECKUX SIBICHHIMA
B OKpY)XaloIlleM MHUpE, B TOM uucie (PHU3NYeCKHe SBICHUS B MPUPOJIE: MOBEPXHOCTHOE
HaTSOKEHHE U KalWUISIpHbIE SBJICHUS B MPHUPOJIE, KPUCTAIbl B Ipupoje, uznydenue CoiHia,
3aMep3aHue BOJOEMOB, MOpCKUEe Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, UWHEs, CHera;
AIIEKTPUYECKHE SIBICHUS B aTMocdepe, AJIEKTPUUYECTBO KUBBIX OPraHW3MOB; MarHUTHOE I0JI€
3emuid, Apeiid MoiarcoB, pojab MArHUTHOTO TOJIS ISl )KU3HU Ha 3emiie, MOJSIPHOE CUSHUE; TIPU
9TOM TMEPEeBOJIUTh MPAKTUYECKYIO0 3a7adyy B  Y4eOHYIO, BBIICNIATH  CYIECTBEHHBIC
CBOMCTBa/MpU3HAKHN (PU3NUECKUX SBICHUI;

OTHCHIBATh MOJI PYKOBOACTBOM IeAarora ¢ oOCyKJIeHHEeM IiaHa pabOThl M3yYEHHBIE CBOICTBA
Ten U (u3MYecKkue SBICHUS, UCMONB3Yys (U3NYECKUE BEIMUYMHBI (TEMIEpaTypa, BHYTPEHHSS
SHEprusi, KOJIMYECTBO TEIUIOTHI, yAeNbHAs TEIJIOEMKOCTh BEIIEeCTBA, YJENbHAs TeIIoTa
IUTABJICHUSA, yJeNbHAs TeIyoTa mnapooOpa3oBaHMs, YAeldbHAas TEIUIOTa CropaHus TOIUIMBA,
KO3 (GUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXXHOCTh BO3IyXa,
ANEKTPUYECKUH 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpsHKEHUE, CONPOTHUBIIEHHE MPOBOJIHUKA,
yIeIbHOE COMPOTHUBIEHUE BEIIEeCTBA, paboTa W MOIIHOCTh OJIIEKTPUYECKOTO TOKa); MpH
OTIMCAHUU TPABUJIBHO TPAKTOBATh C MOMOIIBIO TMeAarora (pU3M4ecKuil CMBICI HCIOJIb3YEMBIX
BENTUYMH, 0003HAYCHUSI U €AMHULIBI (PU3NUYECKUX BEJIMYMH, HAXOAUTH (DOPMYIBI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYUHY C JAPYTUMH BEIUYMHAMH, CTPOHUTHh TpaduKU H3YYEHHBIX
3aBUCHUMOCTEH (PU3NYECKIX BEIHUNH;

OTIPEJICNIATh TOCINe MPEABAPUTENHHOTO OOCYKICHHUS C IMEJaroroM CBOMCTBa Tel, (hU3MUYECKUE
SIBJICHUSI M MPOIIECCHI, UCIOJIb3ysd OCHOBHBIE IMOJOKEHUS MOJIEKYISIPHO-KUHETUUECKOU TEOpUH
CTPOEHMS BEIIECTBA, MNPHUHLMI CYNEPHO3ULUU TMOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
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COXpaHEHHUs 3apsaja, 3akoH OMa Juisl ydacTka LU, 3akoH [{ocoynsi—/lenya, 3aKOH COXpaHEHHUS
SHEPTUU; MPH STOM HAXOJHUTH CIOBECHYIO (OPMYIHpPOBKY 3aKOHa W €ro MaTeMaTHYeCKoe
BBIpKEHUE C ONIOPOii Ha ITU(POBBIE 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHTB I10J1 KOHTPOJIEM Iearora (Pu3n4ecKue MpoLecchl ¥ CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, INpPU TOMOIIM Ieaarora
BBISIBJIATH NIPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB C
omopoil Ha 1-2 W3YYEHHBIX CBOWCTBA (PU3MYECKUX SBICHHHA, (UINYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh TUMIOBBIE pacu€THbIC 3aaun B 1—2 AEHCTBHS C OMOPOH HAa aITrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIi COBMECTHO C IIE€AAaroroM, HCIONB3yS 3aKOHBI W (HOPMYINBI, CBS3BIBAIOIINE
¢u3nveckue BEIMYMHBI: Ha OCHOBE aHAM3a YCJIOBHUS 3a/la4d 3alHChIBATH KPATKOE YCIOBUE,
BBISIBJIATE HEJOCTAaTOK JAHHBIX Ul pEIICHUS 3a/aud, BHIOMpATh 3aKOHBI H  (OPMYIIBI,
HEOOXOJUMBIE Uil €€ pelIeHus, MPOBOJUTH Pacu€Thl W CPaBHUBATH IOJyYCHHOE 3HAUYCHUE
(bU3NIeCKOi BETUYNHBI C HU3BECTHBIMU JIaHHBIMHU;

UMETh TPEACTaBICHHE O MpoOJIeMax, KOTOPbIE MOXHO PEHIMTh IMPH TOMOIIM (HU3NIECKUX
METOJIOB TIOCE€ TMpEABAPUTENBHOIO OOCYXKACHHMS C MEAaroroM; MCIONb3ys OIUCaHHE
WCCIIEIOBAHUS, BBIJCIATH MPOBEPSIEMOE TPEAIONIOKEHHIE, OICHUBATh MPABHIBHOCTH MOPSIKA
MIPOBEICHUS MCCIICIOBAHMUS, JIETaTh BBIBOIBI;

YMETh HaXOJWUTh C WCIOJb30BaHUEM IM(POBEIX 00pa30BaTENFHBIX PECYPCOB OIBITHI TI0
HaOMIOIEHUIO (PU3MYUECKUX SBJICHUN WM (DU3MYECKUX CBOMCTB TeNl (KAaNWJUISIPHBIC SIBICHUS,
3aBUCHUMOCTh JaBJICHHS BO3JyXa OT e€ro oO0béMa, TeMmIepaTypbl; CKOpPOCTH IHpoliecca
OCTBIBaHUSI/HArPEBAHUs TIPU M3IYYECHUW OT IBETA M3Ty4arOIIeH/TOTI0IAroNIell TOBEPXHOCTH;
CKOpPOCTh HCIIApEHUs BOJBI OT TEMIEpaTyphl JKUAKOCTH U IUIOMIAT €€ TOBEPXHOCTH,
ANIEKTPU3ALIUS Tell U B3aUMOJICHCTBHE AIEKTPUUECKUX 3apsA/I0B; B3aUMOJAECUCTBHUE MOCTOSIHHBIX
MarHuTOB, BU3yaJlM3allisd MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB; JACHCTBHS MAarHUTHOTO
MoJisi Ha MPOBOJHUK C TOKOM, CBOMCTBA »JJIEKTPOMAarHuTa, CBONCTBA 3JIEKTPOJABUTATEINS
MIOCTOSIHHOTO TOKa): (popMyNnHpoBaTh MpOBEpsSEMbIE MPEINOJIOKEHUS, COOMPAaTh YCTAHOBKY M3
MPEI0KEHHOTO0 000pYIOBaHUs C OMOPON HA CXEMY;OMHCHIBATh XOJ OMbITa U (OPMYIUPOBATH
BBIBOJIBI T10]] PYKOBOJICTBOM I1€/1arora;

UMETh IPEJCTABJICHUS O U3MEPEHUU TEMIIepPaTyphbl, OTHOCUTEIbHON BIaKHOCTU BO3yXa, CHIIbI
TOKa, HAmpsDKEHUS C HCIOJIb30BAHWEM aHAJOrOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX
BEJIMYMH; MPU TMOMOIIM IeJarora CpaBHUBATh PE3yJbTaThl M3MEPEHHH C Y4ETOM 3aJaHHOUN
abCOTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH COBMECTHO C MEAarorom Mccle0BaHUe 3aBUCUMOCTH OJHOM (PU3HUECKOM BEIHMUHHBI
OT JIpYrOd € UCHOJIB30BaHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTb COMPOTHUBJICHHS MPOBOJIHUKA
OT €ro /UIMHBI, IUIOMAAU TIONEPEYHOTO CEYEeHUS M YIENbHOTO COMPOTHBICHUS BEIIECTBa
MPOBOJHHKA; CHUJIBI TOKA, HIYHIETO 4Yepe3 MPOBOAHMK, OT HAMpPsDKEHUsS Ha TMPOBOJHUKE;
HCCIIeIOBAaHUE TIOCTIEI0BATENIBHOTO U MapalIeIbHOTO COSTMHEHHI MPOBOIHUKOB): TIIAHUPOBATh
UCCIIeIOBAaHUE, COOMpPATh YCTAHOBKY U BBIMIOJHATH M3MEPEHUS MOJ PYKOBOJCTBOM II€/arora,
clenys MpeioKeHHOMY IIaHy, (UKCUPOBATh PE3yAbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE
Tabnui U rpaduKoB, JENaTh BBIBOJBI MO PE3yabTaTaM HCCIEAOBaHUS TOCIE OOCYXKICHHUS C
Me/1aroroM;

COOTHOCHTh KOCBEHHBIE M3MEpEHUsI (U3NUECKUX BEIMUYUH (yAeabHas TeIUIOEMKOCTh BEIECTBa,
COIPOTHUBJIEHUE ITPOBOIHUKA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOTIO TOKA): C MOMOIIIBIO Me1arora
IUTAHUPOBATh M3MEpEeHHs], cOOMpPaTh HKCIEPUMEHTAIBbHYIO YCTaHOBKY, CIenysd NpeIIoxKeHHOM
MHCTPYKIIUHU, ¥ BBIYUCIIATH 3HAUEHUE BEJTMUUHBI;

coOuoaTh MpaBUia TEXHUKM O€30MacHOCTH NpU paboTe ¢ 1abopaTopHBIM 00OpYAOBAHUEM
MOCJIE MPEIBAPUTEIBHOTO 00CYKACHUS C MearoroM;

COMOCTaBIATh C TMOMOLIbIO MeJarora MNPUHUUIBL JACHCTBHS  W3YYEHHBIX HpPUOOPOB
U TEXHUYECKHX YCTPONCTB C ONOPOM Ha UX OMHUCAHUSA (B TOM YHCIIE: CUCTEMa OTOIICHHSI IOMOB,
TUTPOMETpP, MapoBas TypOWHA, amIepMeTp, BOJBTMETpP, CUETUMK DJIEKTPUUECKOI »Hepruwu,
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AIIEKTPOOCBETUTENIbHBIE ~ MPHUOOpPBI,  HarpeBaTeNbHbIE  3JEKTPONPHOOpPH  (TPUMEpHI),
IEKTPUYECKUE NPEJOXPAHUTENHN; NIEKTPOMATHUT, AJIEKTPOABUraTeNlb IOCTOSIHHOTO TOKa),
UCTIOJB3ysl METOJMYECKHE MaTephalibl O CBOMCTBaX (U3MYECKUX SBICHUH U HEOOXOIUMbIe
¢bu3nveckrne 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJIE MPEABAPUTEIBHOIO OOCYKIEHHS C II€AaroroM IpPOCThIE TEXHUYECKUE
YCTpOICTBA U U3MEPUTENbHBIE MPUOOPHI 110 CXEMaM U CXEMAaTUYHBIM PUCYHKaM (PKUKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUrATENIb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOII,
peocTar); COCTaBJIATH CXEMbl IEKTPUUYECKUX LIENENW C IMOCIIENOBATEIbHBIM UM IMapajljiebHbIM
COEJIMHEHUEM 3JIEMEHTOB, COOTHOCS YCIOBHbIE 0003HAUEHHUS AIEMEHTOB JIEKTPUUECKUX LIETIEH;
MPUBOANTH TPUMEPHI/HAXOAUTh HHPOPMALMIO O MPHUMEpax IMPAKTHYECKOTO HCIOIb30BAHUS
(U3HYECKUX 3HAHWUK B MIOBCEIHEBHOM KHU3HU JIJIS 0OeCTIcUueHUs1 OE30MMaCHOCTH TP OOPAIICHIH C
npubopaMu M TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIIOIEHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLEH Cpene;

OCYILECTBJISATh C TOMOIIBIO IeAarora Mouck MH(Gopmanuu (U3NYECKOro COAEp)KaHUS B CETU
WHTepHeT, Ha OCHOBE UMEIOUINXCS 3HAHUW U NMYTEM CPaBHEHUS JOMOJIHUTEIbHBIX UCTOYHHKOB
BBIAEIATH UHPOPMAIUIO, KOTOPas SIBJISIETCS TPOTUBOPEUMBON MIIH MOXKET OBITh HEJOCTOBEPHOI;
WCIO0JIb30BAaTh IPU BBINOJHEHMH Y4YeOHBIX 3aJaHUl OTOOpaHHYK MEJaroroM Hay4yHO-
MOMYJISIPHYIO JINTEPATypy (PU3MUECKOTro COoJiep’KaHus, CIPaBOYHbIE MaTepHalibl, PECYypChl CETH
WnuTepHer; BnaaeTh npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHus MHGOpMALUU U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYI'yIO C OTIOPOM HA aITOPUTM U YTOUYHSIOIIHME BOIIPOCHI MTEArora;
co37aBaTh O] PyKOBOJCTBOM IeJjarora ¢ 00CyX/1IeHneM IIaHa paboThl MUCbMEHHBIE U KpaTKHe
yCTHBIE COO0OIIeHus, 0000mas HWHGOPMALMIO U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO
COJep’KaHHs, B TOM 4YHCIEe MyOJIMYHO TPEACTaBIATh pPE3yabTaTbl MPOEKTHOW WIH
UCCIIEIOBATENIbCKOM  JESITENBHOCTH; IPU 3TOM TI'PaMOTHO  HUCIOJb30BAaTh  HM3y4YEHHBIN
MOHSATUUHBIN anmapar Kypca (U3uKH, COTPOBOXKIATh BRICTYIUICHHE MPE3CHTAIUEH;

IPU  BBINOJIHEHUM Y4YEOHBIX TPOEKTOB U MCCIEJOBAaHUH (U3UYECKUX MPOLECCOB IOJ
PYKOBOJACTBOM Ie€Jjarora pachnpeiesisiTh OO0sS3aHHOCTM B TIpylnne B COOTBETCTBUH C
[IOCTABJICHHBIMHU 33/1a4aMH, CJIEIUTh 33 BBINOJHEHUEM IIaHa JEHCTBUI U KOPPEKTUPOBATh €ro,
aJIeKBaTHO OILICHMBAaTh COOCTBEHHBI BKJIAJ B JEITEIbHOCTb TIPYIIBI; BBICTPaUBAThH
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, ITPOSBIISISI TOTOBHOCTD pa3penaTh KOHQIUKTHI.

9 KJIACC

[IpenmerHbie pe3ynpTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTh CGHOPMUPOBAHHOCTH Y

00yyaroumxcs yMEeHHIA:

OpUEHTHPOBAThCS B MOHATHUAX M ONEPUPOBATh MMU Ha 0a30BOM YpOBHE: cHCTEMa OTCYETA,
MaTepuagbHas TOYKa, TPAGKTOPHUs, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBIKEHUS, AeopMarius
(ynpyrasi, mniacTHueckas), TpPEHUE, UYeHmMpPOCmpeMumenbHoe YCKopeHue, HEBECOMOCTh H
MEeperpy3ku; LEHTP TSDKECTH; aOCOJIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOTO Tea,
paBHOBECHE; MEXaHMYECKHE KoJeOaHusi ¥ BOJIHBI, 3BYK, HWHOPa3BYK | yIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJHBI, IIKajla DSJIEKTPOMAarHUTHBIX BOJH, CBET, OJIU30PYKOCTh H
JAbHO30PKOCTh, CHEKmpbl UCHYCKAHUS U no2iowjeHus; ainbda-, 6era- U ramMma-u3iydyeHus,
M30TOIIbI, SIIEPHAst SHEPTEeTHUKA;

COOTHOCHUTH SIBIIEHHUS TIOCTIE MPEABAPUTEIHHOTO OOCYKIEHHS C TMenaroromMm (paBHOMEpPHOE H
HEPAaBHOMEPHOE MPAMOJIMHEHHOE JBUJKEHHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABH)XEHUE,
CBOOOJHOE TaJeHHE Tel, PaBHOMEpPHOE IBWKEHHE MO OKPY)KHOCTH, B3aUMOJCHCTBHE TEI,
pPEaKTUBHOE JIBIKEHHE, KOJeOaTebHOE BIKEHHE (3aTyXarollie U BhIHYKJIEHHbIE KoJeOaHus),
PE30HAHC, BOJHOBOE JBW)XEHHE, OTpPaXXEHUE 3BYyKa, NPSIMOJMHEWHOE pacnpoCTpaHEHUE,
OTpakKeHHE W MPETOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE OEI0oTO
CBETa B CHEKTP M CIOXEHUE CHEKTPalIbHBIX I[BETOB, MJUCIEPCHsI CBETa, €CTECTBEHHAas
PaaOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOrO CHEKTpa M3Iy4eHUs) MO ONUCAHUIO HX
XapaKTEePHBIX CBOWMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;
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pacmo3HaBaTh C TIOMOIIBIO TIEAarora MPOSBICHUE W3YyYECHHBIX (U3UYECKUX SBICHHMA
B OKpY)XaromeM Mupe (B TOM uucie (PU3MYECKUEe SIBICHHS B TPUPOJE: MPHJIMBBI U OTIIUBHI,
nBkeHue 1uianer (COJIHEUHOW CHCTEMBI, pPEAKTHBHOE JBUIXKEHHUE JKHUBBIX OpPraHU3MOB,
BOCIIPUSITHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE, CEMCMHYECKUE BOJIHBI, IIyHAMH, 3X0, I[BETa
TeJ, ONTHYECKHUE SIBJICHUS B MPUPOJIC, OMOJIOTHYECKOE JIEHCTBUE BUAUMOTO, YIbTPaPHOIETOBOTO
U PEHTTEHOBCKOTO W3IIydeHHWH; €CTeCTBEHHBIH paJMOaKTUBHBIA (OH, KOCMUYECKHE JIYYH,
PaIMOaKTUBHOE M3TyYEHUE MPUPOJHBIX MUHEPAJTIOB; JCUCTBUE PAJMOAKTUBHBIX U3IydeHUU Ha
OpraHu3M 4YeJIOBEKa), MPU OSTOM TMOJI PYKOBOJCTBOM II€arora MEpPeBOAUTh MPAKTUUYECKYIO
3a/1a4y B y4eOHYIO, BBIICATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKN (DU3HUCCKUX SBJIICHUN;
OTIMCHIBAThH TIOJT PYKOBOJICTBOM IeAarora ¢ oOCyXJIeHUEM TuIaHa pabOThl M3YYEHHBIC CBOMCTBA
Ted W (U3HYSCKUE SIBIICHUS, HCIONB3ysd (PHU3UYECKHE BEIWYUHBI (CpPEeIHSS W MTHOBCHHAS
CKOPOCTh Tejla NP HEPABHOMEPHOM JBIKEHHHU, YCKOPEHHUE, IMepeMelleHue, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUjla YIIPYrOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHMs], BEC
Tela, UMIYJIbC Tea, UMITYJIbC CHJIBI, MEXaHW4YecKass paboTa M MOIIHOCTb, MOTEHIIMAJIbHAS
SHEPrusi Tejla, TMOJHATOTO HaJ TOBEPXHOCTHIO 3€MJIM, IMOTEHIMAIbHAs HHEPTUs CXKATOM
MPY)KUHBI, KUHETUYECKass DSHEPrus, IOJIHAsg MEXaHW4YeCKash HHEPrus, IepUoJ U dYacToTa
KoJieOaHu#, JUIMHA BOJIHBI, TPOMKOCTH 3BYKAa M BBICOTAa TOHA, CKOPOCTH CBETa, IMOKa3aTellb
MIPEIOMJICHHUS CPEJIBI); TIPY OMMCAHUH C TIOMOIIBIO YUUTEIS TMPABHUIHHO TPAKTOBATh (PU3HUUECKHUI
CMBICJI UCTIOJIb3YEMBIX BETMYNH, 0003HAUYCHUS U €AMHUIBI (PU3MUECKUX BETWYWH, C OMOPON Ha
METOIUYCCKUX MaTepHUall HAXOIUTh (POPMYIIbI, CBA3BIBAIONINE JAaHHYIO (U3UYECKYIO BETUIHHY C
JIPYTUMU BETMYUHAMH, CTPOUTH TPAPUKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepU30BaTh IIOCJIE€ TMPEABAPUTENBHOTO OOCYXKJIEHUS C TearoroM CBOWCTBa Tel,
(dbu3UYecKue SBICHHS M TIPOIECCHI, UCTIOIB3Ys 3aKOH COXpPAaHEHHUs SHEPTIHH, 3aKOH BCEMHPHOTO
TATOTEHUS, TNPUHIUIN CYNEPHO3UIUU CUJI, NPUHLHUI OTHOCHUTENbHOCTH [anuies, 3aKOHBI
HeroToHa, 3aKOH COXpaHEHHUs HUMITYJbCa, 3aKOHBI OTPAKEHUS W MPEJOMIIEHUS CBETa, 3aKOHBI
COXpaHEHHUs 3apsAJ0BOrO M MAacCOBOTO YHWCEN MPH SIEPHBIX PEaKIUSAX; MPH 3TOM HAXOIUTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOe BbhIpaKEHUE C OMOpoil Ha HudpOoBbIE
o0Opa3oBaTesIbHbIE PECYPCHI;

COOTHOCHTbH I0J] KOHTPOJIEM Tearora (pu3ndeckue mpouecchl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyalluii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPU OMOIIH
nefarora MpUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHX IIaroB C
Omopoil Ha 2—3 W3y4EHHBIX CBOWCTBA (DU3MYCCKUX SBICHUN, (U3NUECKHX 3aKOHOB WIH
3aKOHOMEPHOCTEII;

pelaTh TUIOBbIE pacyETHBIE 3a7auu B 1—2 NEHCTBUS C OMOPOM Ha aTOPUTM, MPEIBAPUTEIHLHO
pa3o0paHHBIi COBMECTHO C, HCIOJIb3YS 3aKOHBI M (OpMyJibl, CBA3BIBAIOIINE (PUINUECKUE
BEIIMYMHBI: Ha OCHOBE aHallM3a YCJIOBHS 3a/laydl 3alKChiBaTh KPAaTKOE YCIOBHE, BBISBISTH
HEJOCTAIOUIUE WM U30BITOUHBIE JTAaHHBIC, BBHIOUPATh 3aKOHBI U (OPMYJbl, HEOOXOIUMBIE IS
pelIeHHs, TPOBOJUTh pacuyéThl W OLEHUBATh C TOMOILNBIO YYHUTENs PeaTuCTUYHOCTD
MOJIyY€HHOTO 3HAYCHUS (PU3UYECKON BETHUMHBI,

UMETh MpeACTaBlIeHUE O MpolieMax, KOTOpble MOXKHO PEIIUTh MPU MOMOIIU (PUIUYECKUX
METOJ/IOB; HCIIONIb3YSl ONHCAHHE WCCIENIOBaHUs, MOCIE MPEIBAPUTEIBLHOTO OOCYXKICHUS C
MEeJaroroM BBIIETATh IPOBEPSIEMOE MPEANOJIOKEHHE, OLEHUBATH MPABUIBHOCTh TOPSAIKA
MPOBEJICHUSI HCCIEeIOBAaHUS, JAeNaTh BBIBOJBI, HMHTEPIPETUPOBATH PE3yAbTaThl HAOMIOACHUN U
OTIBITOB;

yMETh HAaXOJUTh C HCIOJBb30BaHUEM IHHU(POBBIX 00Pa30BATENBHBIX PECYPCOB OMBITHI IO
HaOMOIeHNIO (PU3MYECKUX SBIECHUN WM (PU3NYECKUX CBOUCTB Tes (M3yueHHE BTOPOTO 3aKOHA
HeroToHa, 3akoHa COXpaHEHHUS DHEPrHH; 3aBUCHMOCTh MEpHOJa KOoJNeOaHWW MPYKHMHHOTO
MasTHHUKa OT MaccChl Tpy3a U >KECTKOCTH MPYKUHBI M HE3aBUCHUMOCTb OT AMIUIATYIbI MajbIX
KoJeOaHuil; MPSAMOJMHEHHOE PaCIpOCTPAHEHUE CBETa, Pa3JIoKeHHWE OeIoro cBeTa B CIEKTP;
M3Y4YEeHHE CBOWCTB M300pa)KEHHUS B TUIOCKOM 3€pKalie M CBOWCTB M300pakeHUs MpeaMeTa B
coOuparomield JHH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3JIyUCHUs):
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CaMOCTOSITEIIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa oOOpYyZOBaHUS C OMOpPOH Ha
CXEMY;ONHCHIBaTh XOJ| OMBITA M €r0 Pe3ylbTaThl, (OPMYINPOBATH BBIBOJIBI O] PYKOBOACTBOM
e/1arora;

MPOBOJIUTH MpPHU HEOOXOJUMOCTH CEPUIO0 MPSAMBIX HU3MEPEHUH, Ompenensis CpelHee 3HaueHHUe
M3MEPSEMON BEIIMUUHBI ((hoKycHOe paccmosinue coduparowell nuH3bl); 000CHOBBIBATH BBHIOOP
croco0a U3MepEHUs/M3MEPUTEIILHOTO TIPHO0pa;

MPOBOJIUTH COBMECTHO C IIE€AAaroroM HCCIIEJAOBAHUE 3aBUCUMOCTEH (PHU3MUECKUX BEIMYUH
C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBHCUMOCTD ITyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM
IBIDKEHUM 0€3 HadallbHOM CKOPOCTH; TepHoJa KoJIeOaHWH MaTeMaTHYeCKOro MasiTHUKAa OT
JUTMHBI HUTH; 3aBUCUMOCTH yIJla OTPa)XECHHUsSI CBETA OT yrja MaJeHHs W yriia MPeJOMIICHHUS OT
yria majeHus): mocie oOCYKIIeHHs 10J] pyKOBOJCTBOM I€arora IIaHupoBaTh MCCIIEOBAHUE,
coOMpaTh YCTaHOBKY, (HUKCHPOBATh pPE3YyNbTaThl TOJIYYEHHOW 3aBUCUMOCTH (PH3HMUYECKHX
BEJIMYUH B BHJIE TaOIUI] U TPAPHUKOB, AETATh BEIBOJBI IO PE3YJIbTATaM MCCIIETOBAHUS;
COOTHOCHTH KOCBEHHBIE U3MEPEHHUs (PU3NIECKUX BETMYMH (CPEIHSS CKOPOCTh U YCKOPEHHE Tea
IpU PaBHOYCKOPEHHOM [BW)KEHUH, YCKOPEHHE CBOOOIHOTO MaJCHUSs, KECTKOCTh TPYKHUHEI,
KO3(Q(UIIMEHT TPEHUsl CKOJIBKEHUS, MeXaHW4ecKass paboTa M MOIIHOCTb, 4acTOTa M TEPHOJ
KOoJIeOaHWH MaTeMaTH4YeCKOTO M TPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJa CcOOMparomiei
JIUH3bI, PAJMOAKTUBHBIN (OH): C MOMOIIBIO MEeJarora IJIAaHUPOBaTh HM3MEPEHUs; coOUpaTh
IKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHATH H3MEPEHHS, CIEYS IPEIII0KESHHON HHCTPYKITUH;
BBIUMCIIATH 3HAYCHUE BEIMUMHBI U aHAJTU3UPOBATH MOJTyICHHBIC PE3YIbTATHI C YUETOM 3aaHHOM
MTOTPEITHOCTH U3MEPEHUH;

coOnrofaTh MpaBWila TEXHUKH O€30MacHOCTH Npu pabore ¢ 1abopaTOpHBIM 000pPYAOBaHHEM
MOCIIE TIPEIBAPUTEIBHOTO 00CYKACHUS C IearoroM;

COIIOCTABJIATh C MOMOIIBIO MEarora OCHOBHBIE NMPU3HAKU W3YYEHHBIX (PM3UYECKUX MOJEICH:
MaTepHualibHas TOUKa, aOCOJIFOTHO TBEPOE TENIO, TOUEUHBIH HCTOUHUK CBETA, JIy4, TOHKAs JINH3A,
IUTaHeTapHasi MOJIeNIb aToMa, HyKJIOHHas MOJIeNIb aTOMHOI'O sipa C ONOPOil Ha METOJUUYECKHUE
MaTepHallbl;

XapaKTepU30BaTh IOCIE IMPEABAPUTEIBHOIO OOCYXKJIEHHs € MeJaroroM MNPUHLUIBI ACHCTBHS
U3YyUYEHHBIX NMPUOOPOB U TEXHUUYECKMX YCTPOWCTB C OMOPON Ha MX ONHMCaHUS (B TOM 4YHCIE:
CIMJIOMETP, JATYUKH IIOJIOKEHUS, PACCTOSIHUSA U YCKOPEHHMs, PaKeTa, 3X0JIO0T, OUKH, MEPUCKOTI,
¢doroanmnapar, ONTUYECKHUE CBETOBOJbI, CIIEKTPOCKOI, JO3UMETp, KaMmepa BuiibcoHa), ucnomnb3ys
upoBble 00pa3oBaTENbHbIE PECYPCHI;

UCIOJb30BaTh IOJ PYKOBOJACTBOM I€Jarora CXeMbl U CXE€MaTUYHbIE PUCYHKH H3YYCHHBIX
TEXHUYECKUX YCTPONCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOLECCOB IpHU
peleHn yuyeOHO-NIPaKTUUECKUX 3a/a4; ONTHYECKHE CXEMBbl Ul IOCTPOEHUs U300paKeHUH B
IUIOCKOM 3€pKajie M coOuparoleil JuH3e;

IPUBOAUTH HPUMEPBI/HAXOAUTh UHPOPMALHUIO O IpUMEpax MPAKTUYECKOI'O HCIOJIb30BaHUS
(bu3nYecKrX 3HaHUH B MOBCEIHEBHOM )KU3HU JJ1s 0OecrieueHus: 6e3011acHOCTH TP 00palleHUH ¢
npubopaMu M TEXHMYECKHMMM YCTPOMCTBaMH, COXpaHEHHs 3I0pPOBbsS U COOJIIONEHHUS HOPM
9KOJIOTHYECKOT0 MOBE/ICHUS B OKPYKAIOIIEH Cpefie;

OCYLIECTBIIATh IOJI PYKOBOJCTBOM Il€arora nouck MHQpopmauuu GU3n4ecKoro coaepKaHus B
cetu UHTepHeT, caMoOCTOATENbHO (OPMYNIHUPYs MOMCKOBBIM 3ampoc, HaXOIuUTh IyTH
OTpe/ieNIeHus] JI0CTOBEPHOCTU MOJY4Y€HHOW WH(pOpMalMd Ha OCHOBE HMEIOLIUXCS 3HAHWH U
JOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCTOJb30BaTh MpPU BBHIMOJIHEHUH YUeOHBIX 3aJaHUii OTOOpaHHYI IearoroM Hay4HO-
MOMYJISIPHYIO JTUTEpaTypy (PU3NYECKOTO COJEp)KaHus, CIPaBOYHbIE MaTepHasbl, PECYpChl CETH
WuTepHer; BnaseTh nNpuéMaMMu KOHCIEKTHPOBAHMs TEKCTa, MpeoOpa3oBaHMs WH(GOpMAIMM U3
OJIHOM 3HAKOBOW CHUCTEMBI B JIPYT'yIO C OMOPON Ha aJITOPUTM M YTOUHSIOLME BOIIPOCHI M1€1arora;
co3/1aBaTh MOJI PYKOBOJICTBOM IIeJjarora ¢ 00CyKJeHHeM IulaHa paboThl MMCbMEHHBIE U YCTHBIE
COOOIIeHNs Ha OCHOBE MH(OPMAIMM M3 HECKOJBKUX MCTOYHHUKOB (PHU3UUECKOTO COJEp>KaHMS,
NyOJIMYHO TMPEJICTABIATh PE3yJIbTaThl MPOEKTHON MM MCCIIEIOBATENbCKON AEATENbHOCTH; MPH
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3TOM T'PaMOTHO HCIIOJIb30BATh N3YUYCHHBIN MOHATUIHHBIN ammapar u3y4yaemMoro pasjuena Gu3uku u
COIPOBOKJATh BHICTYIUICHUE MPE3EHTALNEH ¢ y4ETOM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIaHUPOBAHME M KOJWYECTBO YacOB, OTBOAMMBIX Ha OCBOEHHME KaxJOM TeMbl ydyeOHoro mnpeaMera «DPuznka»
denepanbHON aTaNTUPOBAHHONW OCHOBHOW 00pa3oBaTEIbHOM MPOTPaMMbl OCHOBHOTO O0IIero oOpa3oBaHUsi OOyYalOUIUXCS C 3aJEePiKKOU
IICUXUYECKOTO pa3BUTHSA, B LIE€JOM COBIAJAIOT C COOTBETCTBYIOIIMM pasjenoM PenepaibHON pabouell mporpamMMbl y4eOHOTO IpenMera
«Du3uka» 00pa3oBaTeNLHONW MPOTpaMMbl OCHOBHOTO oOmiero oOpazoBanus. [Ipm stom Opranmsanusi BIpaBe cama BHOCHUTh U3MEHEHHUS B
COJZiep)KaHUe W paclperielieHHe y4eOHOro Marepuana Mo rofgaM OOydeHHus, B HOCIENOBATEIFHOCTh M3YyYEHHS TEM M KOJIMYECTBO YacOB Ha
OCBOEHME KAXKJOW TEMbI, OINpENesIeHne OpraHU3alMOHHbIX (GopMm oOydeHus U T.I. OOOCHOBAHHOCTb JAHHBIX W3MEHEHHUH OIpenesseTcs
BBIOpaHHBIM 00pa3oBaTesbHOM oprannzauuein YMK, nHAMBUAYyaTbHBIMU TCUX0()U3NUECKMMH OCOOEHHOCTSIMU KOHKPETHBIX 00yJaroIuxcs ¢
3I1P, cremeHpl0 YCBOGHHOCTHM HMH Y4YEOHBIX TE€M, PEKOMEHAAIMSAMU 1O OTOOpYy W ajanTaluu ydeOHOTO Mmarepuana 1o (U3HKe,
IIpeACTaBICHHBIMY B [I0sICHUTEIBHOM 3aITHCKe.

7 KJIACC (68 )

TemMaTndecku
i 0J10K, TeMa

OcHoBHOE conepxaHue

OcHoBHBIE BHUABI ACATCJIbHOCTA YIAIMUXCH
(Ha ypoBHe y4eOHBIX JeilCTBUIl)

Paznen 1. ®usuka u eé

POJIb B MO3HAHUM OKPY:Kawomero Mupa (6 1)

dusuka —
HAYKa 0
npupoie (2 4)

®du3uKa — Hayka o0 npupoje. SABieHus
npupoasl (MC®). dusnueckue sBJICHHS:
MEXaHUYECKHE, TEIUIOBBIE,
AJIEKTPUYECKHE, MarHUTHBIE, CBETOBEIC,
3BYKOBBIC.

BrisiBieHHEe OCHOBHBIX PA3IUYUil MPHU MOMOIIU MeJarora Mexay (pU3NYecKUMU U
xuMuueckumu npespameHusmu (MC — xumus).

Pacno3naBanue u knaccuukanus mociie 0OCyKJIeHUsl ¢ MelIaroroM mpu MOMOIIU
HABOJSIIUX BOMPOCOB  (PU3MYECKUX SBJICHUI: MEXaHWYECKHX, TEIJIOBbIX,
JNEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.

Habmronenue u onucanue pu3nveckux siBJCHUM Ha 0a30BOM YpOBHE.

dusnueckue
BeJINYNHBI
(29

®usnueckue BenuuuHbl. 3MepeHue
¢busznueckux  BenuuuH.  Qusuueckue
npubopwi®llozpewnocmo usMepeHul.

Onpenenenre MpU MOMOIIM MeJarora ILEHbI JEJNEeHUs UIKadbl U3MEPHUTEIHLHOTO
npubopa.
W3mepenue 1o oOpasily 1moji pyKOBOJCTBOM IeAarora JIMHEHHBIX pa3MepoB TN U

5 MC — a5ieMeHTHI CoNEpKaHus, BKIIOYAONINE MEKITPEAMETHBIE CBA3H, KOTOPHIE MOAPOOHEE PACKPBITH B TEMATHYECKOM ILIAHMPOBAHKH.
SKypcuBoM 0603HaueH yueOHbIH MaTepHa, KOTOPBIHA H3ydaeTcsi, HO He BRIHOCUTCS HA TIPOMEKYTOYHYIO H HTOTOBYIO aTTECTAIIHIO.
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MexayHapoaHas cUCTEMa EAVHULL.

Jemoncmpayuu’
1. Mexanndeckue, TCIUIOBEIE,
AIEKTPUICCKUE, MarHuTHEIE,

CBCTOBBIC ABJICHHA.

2. ®u3nveckue MpubOpHl M Tpoleaypa
MPSIMBIX W3MEpPEHUN aHaJoOroBbIM U

1M (poBBIM TPUOOPOM.
Jlabopamopmuvie pabomot u onvimel.

1. Onpenenenue 1UEHBI  JIEJCHUS
M3MEpUTENBbHOTO Tpubopa (UCToNb3ys
TEXHOJIOTHIECKYIO KapTy
JKCIEPUMEHTA).

2. H3mepeHune pacCTOSHHIA.

3. U3mepeHne 00bEMa KHIKOCTH H

TBEPJIOTO TENA.

4.  Onpeoenenue pasmepos Manivlx

mei.
5. H3mepenme TemmepaTypsl
JaTYrKa TEMIEPaTyphI.

6. Ilposeoenue

npogepke  2cunomesvl:  OAILHOCHb
noaéma wapuxa, NYWeHHO20
20pU30oHmMAIbLHO, mem Oolvule, yem

bonvue evicoma nycka.

npu
MOMOIIY JKUIKOCTHOTO TEpPMOMETpa H

UCCHEO08AHUS  NO

IIPOMEXYTKOB BPEMEHH C YUETOM MOTPEIIHOCTEM.

W3mepenne mo o00pa3iy mmoja pYKOBOJICTBOM Iieiarora o0béMa JKUAKOCTH U
TBEPAOIO Tena.

N3mepenune mo oOpasiy 1moja pyKOBOACTBOM II€arora TeMIIEpaTypsl MPH HOMOIIH
XKUJKOCTHOTO TEPMOMETpPA U JJaTUMKA TEMIIEPATyphl.

BrIlmonHeHne HECHOKHBIX TBOPYECKHMX 3aJaHUK C ONOPOM Ha aIrOpPHUTM,
IPEIBApUTENLHO pPa300paHHBId € TMENaroroM IO TOUCKY CIIOCOOOB H3MEPEHHUS
HEKOTOPBIX (PU3NYECKUX XapaKTEPUCTHK, HANPUMEpP, Pa3MEPOB MallbIX OOBEKTOB
(BoJIOC, TIPOBOJIOKA), YAAJIEHHBIX OOBEKTOB, OOJIBIIUX PACCTOSHUN, MaJbIX
MPOMEXYTKOB BpeMeHH. OOCyKIeHHE MpeiaraeMbIX CIIoCO00B.

7Bee lemoHcTpanuu u JlaboparopHble paboThl, IPECTABICHHBIE B COIEPIKAHHUH, JOIMYCKaeTCs(MOKHO) MPOBOHUTH, HCIONB3Ysl HHDOPMALIMOHHBIE U 3JIEKTPOHHBIE TEXHONOTUH (LH(pPOBbIE
o0pa3oBaTeIbHBIEC PECYPCHI).



EcrecTBeHHO- Kak ¢buznka " npyrue | BeiBMKeHHE THIOTE3 IOCNIe MPEIBAPUTEIBLHOTO OOCYXKIEHUS C TEIarorom,
HAYYHBIH €CTECTBCHHBIE HAYKH H3y4alOT MPUPOIY. | OOBACHSIONUX MIPOCTHIC SIBIICHUS, HAIPUMED:
MeTo/ Ecmecmeenno-nayunuiil Memoo | — TO0YeMy OCTAaHABIIMBACTCS IBIDKYIIEECS 10 TOPH30HTAIBHOM MOBEPXHOCTH TEJO;
MO3HAHUS NO3HAHUS:  HAOMOOeHUue, NOCMAHOBKA | — TI0OYEMY B JKapKYIO IMOTOJTy B CBETJION OJICXK/IC MPOXIIAIHEH, YeM B TEMHOIA.
(29) HAy4HOo20 sonpoca, evl06udcenue | Beioop crioco0oB MPOBEPKH TUIIOTE3 U3 MPEI0KEHHBIX M1€1aroroM.
eunomes, dKcnepumenm no npoeepke | HabGmroneHune mpemioKeHHBIX MeJaroroM MCCIeOBaHUN 10 MpOBEpKe KaKoH-In60
eunomes, 00bACHeHUe HAOI00aemMo20 | TUTIOTE3bl, HAPHUMEP: JaTbHOCTD MMOJIETA IApHKa, MyIIEHHOTO TOPU30HTAIBHO, TEM
saenenus. Onucanue Quzuueckux senenuti | 60IbIIE, UeM OOJIbIIE BHICOTA MTyCKa.
¢ NOMOWbI0 MoOenel. [TocTpoeHne cOBMECTHO C MENaroroM MpocTermux Mojaenell GU3ndeckux sSBICHUI
[Ipenmet u MeTOIBI HUBHKH. (B BUC PUCYHKOB WJIM CXEM), HAIpHUMEp MaJieHUue TMpPeaMeTa; MPSMOJIUHEHHOEe
Jemoncmpayuu pacrpocTpaHeHHUe CBETa.
1. OnpeneneHue NOrpenIHOCTU
IKCIIEPUMEHTA.
Pasnen 2. IlepBoHayaibHbIe CBeACHHS O CTPOCHMH BeulecTBa (5 4)
Ctpoenne Crpoenue  BemectBa: aroMbl W | HaOmiomenne W WHTepHpeTranus  COBMECTHO C  IEJAaroroM  OIBITOB,
BelllecTBa MOJIEKYNbI, ux  pazmepvl.  Onvimvl, | CBUIETENCTBYIOIMINX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHM BEIIECTBA: OIBITHI
()] 0oKasvlearoujue OUcKpemuoe Ccmpoenue | C paCTBOPEHHUEM Pa3INYHBIX BEIIECTB B BOJIE.
sewecmsa. OrneHka TpY TIOMOIIM TEXHOJOTWYECKOW KapThl pa3MepoB aTOMOB W MOJICKYN C
Jladopamopnvie pabomst u onvimul®. | ucnons3osanueM (pororpaduii, IOTyYEHHBIX Ha ATOMHOM CHJIOBOM MHKPOCKOIIE
1. Onenka muamerpa aroma metoaoMm | (ACM).
psIoB (c ucnonb3oBanueM | OnpeneneHue 1ocie MPeBapUTEeILHOTO OOCYXICHUS C IEAaroroM pa3MepoB
dhoTorpadmii). MaJIbIX TEl.
JIBHzKeHUe JBuxenune vactuil BemiectBa. Cps3p | Habmiogenue u oObsicHEHHE TpU MOMOIIU Iefarora OPOYHOBCKOTO JBIKEHUS U

M B3auMojeiic
TBHE YACTHI]

BellecTBa
(29

CKOpPOCTH JIBYDKCHUS YaCTHII c
Temreparypoii. bpoyHoBckoe IBIKEHHE,
mubdys3us.  Bzaumooeticmsue  uacmuy
sewecmea: npumsdiceHue u
OMMAIKUBAHUe.

ABIeHUs TUPPY3UH.

[IpoBeneHue u 0OBICHEHHE C ONIOPOM Ha AJITOPUTM, TPEABAPUTEIHHO Pa300paHHbII
C MeJaroroM OIbITOB 0 HAOIFOICHHUIO TEIIOBOTO PACHIMPEHHUS T'a30B.

[lpoBeneHne W OOBSCHEHHE ONBITOB C OMOPOH HA aIrOPUTM, IPEIABAPUTEIHHO
pa3o0paHHBIN ¢ MEJaroroM Mo OOHAPYKEHUIO CHUJI MOJIEKYISPHOTO MPUTSKEHHS U

8 3z1ech 1 lanee NPUBOAUTCS PaCIIMPEHHbIH IepeyeHb J1abopaTOPHBIX PaboT U OMBITOB, U3 KOTOPOTO YYHUTENb Je/IaeT BHIOOP 10 CBOEMY YCMOTPEHHIO M C YUETOM CITUCKA IKCIIEPUMEHTAIBHBIX
3aJaHuii, mpemiaraeMeix B pamkax OI'D o ¢usmke.
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Jemoncmpayuu
1. Habnronenue
TIBUKCHUSL.

2. Habmonenue muddysun.

3. Habnwooenue A61eHUl,
OOBACHAIOWUXCA NPUMSANCEHUEM UTU
OMMAanKUeaHuem 4acmuy euecmad.

Jlabopamopusie pabomot u onvimul

1. Oyenxa ouamempa amoma memooom
pA008 (c UCNONIb308AHUEM
gdomoepagpuii).

2.OnbITH TIO HAOJFOJICHUIO TEIIOBOTO
pacIIupeHus ra3oB.

3. OmbITHI IO OOHAPYKEHHIO JIEHCTBHSI
CHJT MOJICKYJISIPHOTO TIPHTSDKEHUS.

OpOYHOBCKOTO

OTTAJIKUBAHUA.

ArperaTHbie ArperatHble cocTosiHUSL BemiecTBa: | OmucaHue MoJ pyKOBOJACTBOM Iefarora (C MCHOJIb30BAaHUEM IPOCTBIX MOJENeH)
COCTOSIHMSI cmpoeHue  2a308,  JCUOKOcmel U | OCHOBHBIX Pa3lMUYUi B CTPOCHUHU I'a30B, KUAKOCTEH U TBEPIBIX TEI.
BelllecTBa meépovix  (kpucmannuveckux) — men. | HayanbHble TpeacTaBieHus O Majod CKUMAEMOCTH >KMIKOCTEH M TBEPIBIX Tell,
(29) Bzaumoceaze  meocoy  ceoticmeéamu | OOJIBIIOW CKUMAEMOCTH Ia3oB.
gewecmeé 6  pasuvbix  aepezamubvlx | O0bscHeHHE Ha 0A30BOM YPOBHE I0J] KOHTPOJIEM IE€Jarora 0 COXpaHeHUu (popMbl
COCMOSIHUAX u ux amomuo- | TBEPHABIX TEJ U TEKYYECTH >KUIKOCTH.
MONeKYIAPHLIM cmpoeHnuem. | Habmionenue 3a onbITaMH, JOKA3bIBAIOIIMMH, YTO B TBEPIOM COCTOSIHUM BOIbI
Ocobennocmu azpe2ammublX COCMOAHUL | YaCTUIBI HAXOJSATCS B CPEIHEM JAJIbIe APYT OT Apyra (IJIOTHOCTh MEHBIIE), YEM B
8000L. KUATKOM.
Jlemoncmpayuu YcTaHoBlieHHE C OMOPOM Ha JAUJAKTUYECKUN MaTepuall MPOCTHIX B3aUMOCBSI3EH
1. Habmonenue nuddysuu. MeX1y 0COOCHHOCTSIMH arperaTHbIX COCTOSHUI BOJbI U CYILIECTBOBAHUEM BOJHBIX
oprann3moB (MC — Guosorusi, reorpadus).
Pa3nen 3. /IBu:xenue u B3anmogeiicteue teda (21 )
MexaHu4yecko MexaHnnueckoe nBukeHue. | MccnenoBanne paBHOMEPHOTO JBUKEHHUSI M OIpPEAEIICHUE €ro MPU3HAKOB IOCIe
e IBH:KeHue PaBHOMEpHOE u HEpPaBHOMEPHOE | MPEIBAPUTEIHLHOTO 0OCYKICHUS C MEeIarOrOM.
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Ch)

JBUKEHHUE. CkopocTb. Cpeonss
cKOpOCmb npu HEPABHOMEPHOM
osudicenuy. Pacu€r myTm U BpeMeEHH
TIBUKCHUSL.
Jemoncmpayuu

1. Habmonenue MEXaHUYECKOIO

JIBYDKEHUS Tela.
2. Iamepenue CKOpPOCTH

MPSIMOJTMHEHHOTO JIBY>KCHHUSL.

Jlabopamopusie pabomot u onvimul

1. Onpenenenue CKOPOCTH
PaBHOMEpPHOTO JBWXEHHUs (IIapuka
B JKUJIKOCTH, MOJIETHN
ANIEKTPUYECKOTO aBTOMOOUIIS U T. 11.).

2. Onpenenenne  CcpemHEd  CKOPOCTH
CKOJIbKEHUSI OpycKa WM IIapuKa Io
HAaKJIOHHOM TUIOCKOCTH.

HabuntoneHne HepaBHOMEPHOIO [JBUKEHHMSI M OIPEIEICHHE €ro OTIWYMM OT
PaBHOMEPHOTO JIBUYKEHUS T0CJIE MPEABAPUTEIBHOIO OOCYKIEHHUS C I1€JaroroM.
Pemenne TUMOBBIX pacdyE€THBIX 3a7ay B 1—2 neHCTBUSA C ONMOPOIl Ha ajIroOpUTM,
Ipe/IBapUTENIbHO Pa300paHHBI COBMECTHO C IEJaroroM Ha OIpeAesIeHHE IIyTH,
CKOpPOCTH Y BPEMEHHM PAaBHOMEPHOT'O JBUKECHUSI.

AHanu3 npu NOMOIIM Ienarora rpaukoB 3aBUCUMOCTU IYTH U CKOPOCTH OT
BPEMEHH.

HNuepuus,
Mmacca,
IUIOTHOCTh

(4 4)

SIBieHne WHEpUMH. 3aKOH UHepyuu.
Bzaumooeiicmeue men kax npuuuna
UBMEHEHUsL CKOPOCMU  OBUJICEHUSL Mel.
Macca kax mepa unmepmuocmu mend.
[TnoTHOCTH BemecTBa. C8s13b niomuocmu
C KOIUYeCm8oM MOJEKYl 6 eOuHuye
00véma seuecmaa.

Hemoncmpayuu
1. HaGmroneHue sSBJICHUS HHEPIUU.
2.HabmoneHnne W3MEHEHHUS! CKOPOCTH
MIPU B3aMMOJICHCTBUM TEJL
3.CpaBHeHue Mmacc 1o
B3aUMOJICHCTBHIO TEJI.

OObscHeHHEe TpU TOMOIIM  TEXHOJOTMYECKOM KapThl M Mejarora H
POrHO3MpPOBaHUE  SABJIEHUM, OOYCIOBJICHHBIX HHEpUUEH, HampuMep: UTo
MPOUCXOJAUT TPU TOPMOKEHHUU WIM PE3KOM MaHEBpe aBTOMOOWIIS, IOYEeMY
HEBO3MOKHO MTHOBEHHO IMPEKPATUTh JBWKEHUE HA BEJIOCHUIIE[E WM caMoKare
U T. .

Habnmionenne u 0a30BbIi  aHATUM3 ONBITOB IOJ PYKOBOJCTBOM IeJarora,
JEMOHCTPUPYIOIIUX U3MEHEHHE CKOPOCTU IBUKEHUS Tella B pe3yabTaTe JACUCTBUA
Ha HEro JIpyrux Tell.

Pemenne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 NEHCTBUSA C OMOpOIl Ha ajIropuTM,
MpeIBapUTebHO Pa300paHHbII COBMECTHO C IMEAAroroM Ha OMpPEIENIEHUE MAacCChI
Tena, ero o0bEMa U MIOTHOCTH.

HabGmionenne wu 0a30BbIii  aHaANW3 OMBITOB TMOJ PYKOBOJCTBOM TI€Aarora,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTh M3MEHEHHMsI CKOPOCTH Tela OT €ro MacChl MpH
B3anMO/IeiicTBUH Tel. M3MepeHue Macchl Tella pa3iudHbIMU CIIOCOOaMHU.
OrnpeneneHre COBMECTHO C MEAAroroM IUIOTHOCTH Tella B pe3yjibTaTe M3MEPEHHS
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ero Maccel U 00bEMa.
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Cuaa. Buabl
cui (14 v)

Cuna KaK XapakTepUCTHUKa
B3auMOICHCTBHS Ten. Cuia yrnpyrocTa u
3akoH ['yka. Msmepenue cunvt ¢
nomowblo  Ounamomempa.  SIBneHue
TATOTEHUsT © cuna Tsokectd. Cuna
mscecmu Ha Opyeux naanemax (MC).
Bec mena. Hegecomocmwb. Crnoxenue
CWJI, HAIIPABJICHHBIX II0 OJHOM MPSAMOMN.
PaBnopeiictBytomas cun. Cuna mpeHus.
Tpenue ckonvoicenus u mpenue MNOKOs.
Tpenue 6 npupooe u mexnuxe (MC).
Jemoncmpayuu?

1.Cnoxenue cui, HalpaBJIEHHBIX I10
OJIHOU ITPSIMOM.

Jlabopamopnuwie pabomot u onvimel.
1.Onpenenenre MIOTHOCTH TBEPAOTO

Tena.

2.O1BbITHI, JI€MOHCTPUPYIOIINE
3aBUCHUMOCTD pacTsKeHUs
(nedopmarimm) MIPYKHUHBI oT
MIPUJIOKEHHOMN CHIIBI.

3. O1mbITHI, JEMOHCTPUPYIOIIHE
3aBUCHUMOCTD CHJIBI TpPEeHHUSI
CKOJIbKEHUST OT Beca Tela U
Xapakrepa COTIPUKACAIOIIUXCS
TIOBEPXHOCTEM.

N3yuenue coBMECTHO € NEAAroroM B3aUMOJCUCTBHUS KaK MPUYMHBI HU3MEHEHHS
CKOPOCTH TeJla WK ero aedopmalum.

Onucanue Ha HAYaJIbHOM YPOBHE PEANBHBIX CHUTYallMd B3aMMOJICHCTBUS TET C
MIOMOTIIEIO MOJIENIEH, B KOTOPBIX BBOJMTCS MIOHSATHE M H300pKCHUE CHJIBL.

N3yuenne moj pyKOBOJCTBOM TMeAarora CWJIbI YIPYIOCTH, 3aBHCHUMOCTHU CHJIbI
YOPYrOCTH OT Y/UIMHEHHUS PE3MHOBOTO IIHYypa WIM TPYXHUHBI (C IOCTPOCHUEM
rpaduxka).

AHanmu3 ¢ Omopod Ha JUIAKTUYECKHM MaTepual TOoJ KOHTPOJIeM Tejarora
MPaKTUYECKUX CHUTYyallii, B KOTOPBIX TMPOSBISETCS NEHCTBUE CHUIIBI YIPYTOCTH
(ympyrocTs Ms4a, KpOCCOBOK, BETOK JIepeBa U Jp.).

AHanmu3 ¢ Omopod Ha JUIAKTUYECKHM MaTepual ToJ KOHTPOJIeM Tejarora
CUTYaIINH, CBS3aHHBIX C SIBICHUEM TATOTCHHSL.

[lornmanue ¢ Omopoi Ha CXEMBI TIPH TOMOIIH Tearora OpOUTATLHOTO JIBUKCHUSI
MJIAHET C WCIOJIb30BAHUEM SIBJICHUSA TATOTCHHUs H 3akoHa wuHepiuun (MC —
ACTPOHOMUS).

W3mepenue Beca Tena ¢ mMoMolpio AuHaMomeTpa. OOOCHOBaHME 3TOro crocoba
M3MEPEHMS MOCIIE TOBTOPEHHUS € MEJarOroMm.

Habmionenue siBjieHHsI HEBECOMOCTH.

Habmionenne 3a SKCIIEPUMEHTANBHBIM MOJYYEHUEM TMpaBuiIa CIOXKEHHS CHIL,
HaMpaBJICHHBIX BIIOJb OJHOM mpsiMoil. OmnpeneneHue Npu MOMOIIM Meaarora
BEJIMYMHBI PABHOACHCTBYIOIIECH CHII.

N3yyeHnue noa pyKOBOJICTBOM I€Arora CHJIbl TPEHUS CKOJIbKEHUS U CHIIBI TPEHUS
MOKOSI.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYHO KapTy 3aBUCHUMOCTU CUJIbl TPEHUS
OT Beca TeJla U CBOMCTB TPYLIMXCSI TOBEPXHOCTEH.

ba3oBblii aHau3 ¢ ONOPON HA AUMAAKTUYECKUN MaTepHall IoJ KOHTPOJIEM Iefarora
MPaKTUYECKUX CHUTYallMi, B KOTOPBIX NPOSBISIETCS JEWCTBUE CHIIBI TPEHMS,
UCIIOJIL3YIOTCSL CIIOCOOBI €€ YMEHbBILCHUS WIM yBENUYeHHs (KaTaHUEe Ha JIbDKaX,
KOHBKAaX, TOPMO>XEHHE aBTOMOOWJIS, HCIIOJb30BaHHE MOJAUIUITHUKOB, IIJIaBaHHE
BOJHBIX )KUBOTHBIX U 1p.) (MC — Guomnorus).

Pemienne TUNOBBIX pacy€THBIX 3a7ady B 1—2 AEWCTBUSA C OMOPOMl Ha aIrOpPUTM,
MpeIBapUTEeIbHO Pa300paHHBII COBMECTHO C TENaroroM ¢ HCIOJIb30BaHHEM
dbopMyn ans pacy€Ta CUITBI TSXKECTH, CUJIBI YIIPYTOCTH, CHIIBI TPEHHUSL.
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Pa3nen 4. /laBiieHnue TBEPABIX TeJl, AKUAKOCTEH U ra3oB (21 4)

JlaBienue. Hasnenne. Cnocobwl ymeHvuleHUs U AHanmu3 u OOBSICHEHHE C ONOPOW HAa TUIAKTHYECKUN MaTepuan IMoJ KOHTPOJIEM
Ilepenaua yeenuuenus oasnenus. /agnenue 2asa. nejarora OIBITOB M TPAKTUYECKUX CUTYallud, B KOTOPBIX MPOSIBISIETCA CHia
JAaBJIeHUs 3asucumocms 0asnenus 2aza om 06véma, | TaBICHUS.
TBEPABIMH memnepamypul. Ilepeoaua oasnenust OO6ocHOBaHUE C OIMOPOM HA TEXHOJIOTMYECKYIO KapTy NpH IOMOIIM [eaarora
TeJaMH, MBEPOLIMU MENAMU, HCUOKOCMAMU U croco0OB YMEHBIIICHUS U YBEIIMUYEHUS TABJICHUSI.
KUAKOCTSIMU | 2azamu. 3aKoH N3ydenne moa pyKOBOJCTBOM IeJlarora 3aBUCHMOCTH JIaBJIEHHUS raza oT 00béMa u
U razamu Ilackana.llnesmamuueckue Mawiumbi. TEMIEPATYPHI.
(Bw) Jemoncmpayuu? N3yuenne 1oa pyKOBOJCTBOM Tiefarora OCOOCHHOCTEHW TMiepefadd JIaBJICHUS
1.  3aBucuMOCTh JaBJEHHUS ra3a OT | TBEPABIMU TEJIAMH, XUAKOCTIMHU M TazamMu. OOOCHOBaHHE PE3yIbTATOB OIBITOB
TEeMITepaTyphI. OCOOCHHOCTSIMH CTPOCHHSI BEIIeCTBAa B TBEPAOM, JKHUIKOM U razo00pa3HOM
2. Tlepenada naBICHHUS JXKUIAKOCTBIO W | COCTOSIHHSX MPEIUIONKEHHBIMU (POPMYTUPOBKAMH.
ra3om. Hab6mronenue 3a skcnepuMeHTaIbHBIM JI0KA3aTeIbcTBOM 3akoHa [lackarsi.
Pemienne THUMOBBIX pacu€THBIX 3a1ady B 1—2 JOEHCTBHS C ONOPOM HA alITOPHUTM,
IpeIBapUTENbHO pa300paHHBI COBMECTHO C IMEJaroroM Ha pacuér AaBlICHUs
TBEPJIOTO TETA.
JlaBaenue 3aBUCUMOCTbh JaBJEHUS XUAKOCTU OT | MccnenoBaHue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy MO PYKOBOJACTBOM Iefarora
JKHJIKOCTH riyOuHsbl. [ uopocmamuveckuii napadoxc. | 3aBUCUMOCTU  JaBJICHUS JKUJIKOCTH OT TJIYyOMHBI TOTPYXEHHS U IJIOTHOCTH
59 Coobwarowuecs cocyobl. | KUIKOCTH.

T'uopasnuueckue mexanusmol.
HMemoncmpayuu?
1. Coobmmaronuecs: CoCcybl.
2.T'mapaBnudeckuii mpecc.

HaOnronenue n HavyajlpHOE NMOHMMAaHUE T'MJIPOCTATUYECKOIO MapaJoKca Ha OCHOBE
3akoHa [lackans.

N3yueHre COBMECTHO € Ie1aroroM COOOIIAI0IIMXCSl COCYIOB.

Pemnienne TUMOBBIX pacy€THBIX 3a7ay B 1—2 AEHCTBHUs C ONOPOW Ha ajIrOpUTM,
IpeBapUTENbHO pa300paHHBI COBMECTHO C IIEJaroroM Ha pacdér JaBJICHUS
AKHUJIKOCTH.

Habntonenue 3a 00bscHEHHEM PUHIMIIA ASHCTBUSI TUAPABINYECKOTO Mpecca.
Ananmu3 v oObsICHEHHE C ONOpPOH Ha AMJAKTMUYECKHM MaTepuai MOoJl KOHTpPOJEeM
nefarora NpakTHUECKUX CHUTYallMi, NEMOHCTPUPYIOLUIUX TIPOSBICHUE aBJICHUS
KHUIKOCTM UM 3akoHa [lackams, Hampumep MpOLECCOB B OpraHu3Me IpHU
ri1y0okoBOJHOM HbIpssHUU (MC — Ouosorus).

33




ATMmocdepHoe Atmocdepa 3emnum u  arMmocdepHoe | HabmomeHue 3a sKCriepuMEHTaIbHBIM OOHApyKEHHEM aTMOC(HEPHOTO TaBICHHUS.
JAaBJIeHHE nasnenue. [lpuyumvl  cywecmeosanus | AHanu3 U OOBSICHEHHE C ONOPOM HAa IUJAKTUYECKUN MaTepuan IMojJ KOHTPOJIEM
(6 w) 6030ywiHoOU  obonouku 3emau. Onwvim | IeAarora ONBITOB W NPAKTHYECKUX CUTYyallud, CBSI3aHHBIX C JICHCTBUEM
Toppuuennu. Hsmepenue ammocgeprozo | aTMOCHEPHOTO TaBICHHUSL.
oasnenus. 3asucumocms ammocgheproco | Habmoaenne 3a 00bICHEHHEM CYIIECTBOBAHUS aTMOC(Ephl Ha 3eMile U HEKOTOPBIX
0asneHusi om @vblcOmbl HAO YposHeM | IUIaHEeTax Wi e€ oTcyrcTBUsA Ha Apyrux ruianerax u Jlyne (MC — reorpadus,
mops.  Ilpubopvr  Ona  uzmepenusi | aCTpOHOMHUS).
ammocgheprozo oasnenus. ba3oBoe mnoHMMaHHWE MNPUYMH HW3MEHEHHUS IIJIOTHOCTH aTrMocgepbl C BBICOTOU
Jlemoncmpayuu? Y 3aBHCHMOCTH aTMOC(EPHOTO JaBJIEHUS OT BbICOTHI.
1. IIposiBnenue nencTBus Pemenune TUMOBBIX pacdyE€THBIX 3a7ay B 1—2 nEHCTBUSA C ONMOpPOIl Ha alropuTM,
aTMOC(EpHOTO J1aBICHUS. IPEIBapUTENBLHO PAa300paHHbII COBMECTHO C MENaroroM Ha pacuér atMochepHOro
JTaBJICHHUS.
W3ydeHune noja pykoBOACTBOM IeAarora ycTpoicTBa 6apomerpa-aHepoua.
HeiicTBue Heticmseue owcuokocmu u  2aza Ha | HabmiogeHue 3a 3KCIiepUMEHTAIbHBIM OOHApyKEHUEM JEHCTBHS >KMJIKOCTH M Tas3a
KUAKOCTH M nocpYHcEHHOE 8 HUX mejo. | Ha IOTPYXEHHOE B HUX TEJO.
raza Ha BortankuBaromas  (apxumenoBa) cuia. | OnpenereHre ¢ OMOPOM Ha TEXHOJIOTUYECKYIO KapTy BBITAIKUBAIOLIEH CHIIbI,
norpy:xkéHnoe | 3axon  Apxumeda. Ilnasamue  men. | NIEHCTBYIOIIEH Ha TENO, MOTPYXKEHHOE B KUAKOCTb.
B HHX TeJIO Bozoyxonnasanue. Habmionenue 3a mpoBeaeHHEM U O0OCYXIEHHE COBMECTHO C MEAAaroroM OIbITOB,
(7 v) Jemoncmpayuu? JEMOHCTPUPYIOUIUX 3aBUCHMOCTh BBITAIKUBAIOIIECH CHJIbI, JEHCTBYIOIIEH Ha TEJO

1.3aBHCUMOCTb BBITAJIKHUBAIOIIEH CHIIBI
0T 00bEMa MOTPY)KEHHOW YacTH Tela
Y IJIOTHOCTH KUIKOCTH.

2.PaBeHCTBO BBITAJKUBAIOIIEH CHJIBI
BECY BBITECHEHHOU ’KHMJIKOCTH.

3.YcrnoBue miaBaHUS Tel: IUIaBaHHE
WY NOTPYKEHUE Tell B 3aBUCUMOCTHU
OT COOTHOLIEHHUS IJIOTHOCTEH Tesa U
AKUJKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca
TeNna B BOJIe OT 00bEMa MOrpyXKEHHOU
B JKUJIKOCTb YaCTH TeJa.

B KHJKOCTH, OT 00bEMa MOrPY:KEHHOW B >KMIKOCTh YacTU Tejla U OT IUIOTHOCTH
KUIKOCTH.

HccnenoBanue 1moja pyKOBOJCTBOM I€Aarora 3aBUCMMOCTH Beca Tela B BOJE OT
00bEMa NOrpy>KEHHOM B KUJIKOCTh YaCTH TeJa.

PemieHue TUMOBBIX pacy€THBIX 3a7ad B |—2 ACUCTBHUS C OMOPOW Ha aJrOpUTM,
IpeBapUTeNbHO Pa300paHHBI COBMECTHO C IEJaroroM Ha MPUMEHEHHE 3aKOoHa
ApxuMmesia v ycIoBUS TUTABaHUS TEJL.

KoHncTpyrpoBanue npu NOMOIIH MeJarora apeoMeTpa Uil KOHCTPYUPOBAHHE JIOIKU
U ompesieTieHue €€ rpy30mobEMHOCTH.
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2. Ompenenenue BBITAJIKMBAIOLIEH
CUibl, JCUCTBYIOIIEM Ha  TeIo,
IOrPY>KEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBHUCHMOCTH
BHITAIKUBAIOIICH CHJIBI,
JICUCTBYIOLIEH HA TEJIO B KHUJKOCTH,
OT Macchl Tena.

4. OnbIThI, JEMOHCTPUPYIOIINE
3aBHUCHUMOCTD BBITAJIKUBAIOLIECH CHIIBI,
JIEMCTBYIOIIEH HA TEJO B KHUJKOCTH,
0T 00b€Ma MOTpyKEHHOU B KUIKOCTD
YyacTM Tella W OT IUIOTHOCTH

KHUJIKOCTH.

5. KonctpynpoBanmne apeomerpa WIH
KOHCTPYHPOBaHUE JIOIKHA
U OTIPEAECIECHNE eé
TPy30MOABEMHOCTH.

Paszgesa S. Padora u MomHocTh. JHeprus (12 )

Padora
M MOIIHOCTH

(34)

Mexanudeckast pabota. MOIIHOCTH

Habmronenue 3a sKkCriepuMeHTaIbHBIM ONPEICIICHHEM MEXaHHUECKON pabOThl CHIIBI
TSOKECTH MIPU NaJICHUU TeJla U CUJIbl TPEHUS MPU PaBHOMEPHOM IepeMEIleHUN Tela
[0 TOPU30HTAIILHOM MOBEPXHOCTH.

Habmronenue 3a neMoHcTpanueld pacyéra MOIIHOCTH, Pa3BUBAEMOM MpH MOIbEME
0 JIECTHHUIIE.

Pemenne TUMOBBIX pacy€THBIX 3a7ay B 1—2 NEHCTBUSA C OMOPOIl Ha ajIropuTM,
MpeBapUTENbHO Pa300paHHBII COBMECTHO C MENaroroM Ha pacuéT MeXaHW4ecKOu
paboThl U MOIITHOCTH.

IIpocrele
MeXaHHM3MbI
(5 1)

HpOCTLIe MCXAaHU3MBI: pbIYar, 6J'IOK,
HaKJIOHHas IIJIOCKOCTh. Hpaeuﬂo
pasHoeecus pvldaea. HpuMeHEHZ/le

HavanerHO€ moHHMMaHHe BBIUI'PBIIIA B CHJIC IIPOCTBIX MCXAHU3MOB Ha IPUMEPE
pbr4ara, NoABUKHOT'O U HCIIOABUKHOT'O 6J'IOKOB, HAKJIOHHOM IIJIOCKOCTH.
HccnegoBanue COBMECTHO C IEIarorom YCJI0BUA PABHOBCCHUS pblyara.
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npasuia pasHosecus pwviuaza K OJ0K).

«3onomoe npasunoy mexanuku. KIIJ]

MPOCTHIX MEXaHU3MOB. [Ipocteie

MEXaHU3MBbI B OBITY U TEXHHKE.
Jemoncmpayuu

1. [TpumMepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopuovie padomut u onvimaol

1. Onpenenenue paOOTHI CHUIIBI TPEHUS
MIpU paBHOMEPHOM JIBUYKCHUH TeJia TI0
TOPU30HTAIBHON IOBEPXHOCTH.

2. VccnenoBaHue yCIIOBUH paBHOBECHS

OO6napy»xeHue noJi pyKoBOJICTBOM II€/larora ¢ Oopoi Ha AUIAKTUYECKUI MaTepual
CBOMCTB MPOCTBIX MEXaHW3MOB B Pa3IMYHBIX MHCTPYMEHTAX M MPHUCTIOCOOJICHUSIX,
UCTIOJIB3YeMbIX B OBITY W TEXHHKE, a TakkKe B KHUBBIX opranusMax (MC —
Oounosiorus).

Habntonenne 3a sKcepUMEHTAIbHBIM JI0KA3aTENbCTBOM paBEHCTBA padOT IpHU
IPUMEHEHUH ITPOCTHIX MEXaHU3MOB.

Omnpenenenue noj pykoBoicTBoM neaarora KITJ[ HakmoHHOM MIIOCKOCTH.

Pemenne TUMOBBIX pacdyE€THBIX 3a7ay B 1—2 NEHCTBUSA C ONMOpPOIl Ha ajlropuTM,
IpeIBapUTENbHO pa300paHHbI COBMECTHO C M€JaroroM Ha MPUMEHEHHE IMpaBuia
paBHOBecHs pblyara u Ha pacuér KII/I.

phluara.
3. Usmepenue KILJ HAKJIOHHOM
TTOCKOCTH (ammeKkTpoHHas
JIEMOHCTpAITus).
Mexanuyecka MexaHnnyeckas sHeprus. | HaOmonenue 3a sKCrepUMEHTaIbHBIM ONPEICIIEHHEM H3MEHEHUS KHHETHYECKOU
sl JHEepPIus Kunemuueckas u nomeHyualbHas | 1 TOTEHIMAIIBHON SHEPTUHU TeJa IPU €ro CKaThbIBAHUU IO HAKJIOHHOM IIOCKOCTH.
(49 snepeus. Ilpespawenue oonozo euoa | PopMynTupoBaHHE COBMECTHO C IIE€AaroroM Ha OCHOBE MCCIEJIOBaHUS 3aKOHa

MexaHuueckou sHepeuu 8 Opyeou. 3aKOH
COXPaHEHHUS SHEPTUU B MEXaHUKE.
JlaGopaTopHbie padoThI M ONbITHI.
1.M3yuenue  3aKkoHa  COXpaHEHUS
MEXaHUYECKOI SHEPruu
(?7IeKTpOHHAS IEMOHCTPALIHS ).

COXPaHEHHUS MEXaHUYECKOM HEPTUH.

[IpencraBienue mpyu MOMOIIM MeAArora rpaHul] IPUMEHUMOCTH 3aKOHA COXPaHEHHUS
SHEPTUHU.

PemieHue TUMOBBIX pacy€THBIX 3a7ad B |—2 ACUCTBHUS C OMOPOWM Ha aJrOpUTM,
peBapUTENbHO Pa300paHHbBIN COBMECTHO C IEIaroroM C MCHOJIb30BAaHUEM 3aKOHA
COXPaHEHHUS SHEPTUU.

Pe3epBHoe Bpems (3 4)

8 KJIACC (68 u)

TemaTnuecku
i 0JI0K, TeMbI

OcHoBHOE conepkaHue

OcHoBHBIC BH/bI 1eATEJIbHOCTH YYALINXCS
(Ha ypoBHe y4eOHBIX NelCTBHI)
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Pa3nen 6. TenuioBble siBiienus (28 4)
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Ctpoenue
M CBOiicTBa
BelllecTBa
(7 9)

OcHo6Hble NOoNodNCeHUsl MONEeKYAAPHO-
KUHemuyeckou meopuu cmpoeHus
sewecmsa. Macca u pazmepvt amomos u
monekyn. Onvimvl, noomeepiscoaroyue
OCHOBHbIE — NONONCEHUS  MOJEKVIAPHO-
KUHemuyecKou meopuu.
Mogenu  TBEpIOro, IKHUAKOTO U
razo00pa3HOro  COCTOSTHUM  BEIIECTBA.
Kpucmannuueckue u amopguvie mena.
ObvscHenue ceolicma 2az08, HUOKOCMeLl
U MEEPObIX Mel HA OCHOBE HNONONCEHUU
MOJEKYNAPHO-KUHEMUUECKOU meopuu.
CMauuBaHUE U KANULIAPHbIE SBIEHU.
Tennoeoe pacuiupenue u cocamue.
Jemoncmpayuu?
1. HaGmroneuue
JIBUKCHUSI.

2. Habmonenue nuddysun.

3. HaOmronenue siBieHnii cMaynBaHus U
KalUJUISIPHBIX SBJICHUIA.

OpOYHOBCKOTO

4, HaOmroneuue TEILUIOBOIO
pacIIupeHus Tell.
5. 3MeHeHue JaBieHHWs Ta3a IpHU

W3MEHeHUH O00bEMa U HarpeBaHuU
WJIH OXJIQXKICHUU.

Jlabopamopnuwie pabomot u onvimel.

1. OnbITel MO OOHAPY)KEHUIO AECUCTBUS
CHWJI MOJIEKYJSIPHOTO  MPUTSDKEHUS
(WK BIIEKTPOHHAS IEMOHCTPALINS).

2. OnbITHI 1o BBIPAIINBAHUIO
KpUCTAJIJIOB TIOBAPEHHOW COJIM WJIN
caxapa.

HabGmtonenne u  uHTepmperanuss  COBMECTHO C  II€AaroroM  OIIBITOB,
CBUJICTEJILCTBYIOIIMX 00 AaTOMHO-MOJEKYISIPHOM CTPOCHHMH BEIIECTBA: OIIBITHI
C PaCTBOPEHUEM Pa3JIMYHBIX BEILIECTB B BOJIE.

Pemenne TUMOBBIX pacdyE€THBIX 3a7ay B 1—2 nEHCTBUSA C ONOpPOIl Ha alroOpUTM,
peBapUTENIbHO Pa300paHHBIE COBMECTHO C IMEAaroroM IO OIICHUBAHUIO
KOJINYECTBA aTOMOB WJIM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

[IpencraBnenre mnpu NOMOIIM Menarora OpPOYHOBCKOTO JIBUYKEHHS, SIBJICHHS
TMpPy3un U pa3auudidl MeXJy HHUMHM Ha OCHOBE IIOJIOXKEHUI MOJIEKYJISIpHO-
KHHETUYECKOU TEOpUU CTPOECHHUS BEIECTBA.

OObscHEeHHEe TNpU TNOMOUIM Iiefarora ¢ ONOPOM Ha JWJAKTHYECKMH MaTepuan
OCHOBHBIX pa3IM4YMii B CTPOEHHWU Ta30B, JKUAKOCTEH M TBEPABIX Tel C
UCIIOJIb30BAHUEM TOJIOKEHUH MOJIEKYJISIPHO-KHHETHYECKOH TEOpUU CTPOCHUS
BEIIIECTBA.

[TpoBenenue noJ pyKOBOJACTBOM I€Aarora OMbITOB MO BHIPALIUBAHUIO KPUCTAIIJIOB
ITOBAPEHHOM COJIM WM caxapa.

[IpoBeneHne COBMECTHO € MEJAroroM M OOBACHEHHE M3 MPEUIOKEHHOIO MepeyHs
BBIBOJIOB  OIBITOB, JIEMOHCTPUPYIOIUMX KalWUIAPHBIE SBJICHUS W SBICHHE
CMa4MBaHMUs.

OObsicHEHHE C ONOPOH HAa TEXHOJIOTMYECKYIO KapTy IOJ| PyKOBOJCTBOM I€Aarora
pOJIM KaNWUIAPHBIX SIBJICHUM [UId IOCTYIUICHUS BOJBl B OPIraHW3M DPACTEHUU
(MC — Guosorus).

HaOnronenue onbITOB 0 HAOJIIOAEHUIO TEIUIOBOTO PacIIMpPEHHs ra30B, KUIAKOCTEH
1 TBEPJIBIX TEIL.

OObsicHEHHE C ONOPOH HAa TEXHOJIOTMYECKYIO KapTy 0] PyKOBOJCTBOM IleAarora
coxpaHeHHs 00bEMa TBEPABIX TeJl, TEKYUECTH KHUJIKOCTU (B TOM YMCIE, PAa3HUIII B
TEKy4YEeCTHU JJISl Pa3HbIX )KUJKOCTEH), 1aBJIeHUS Ta3a.

HaGntonenue 3a mpoBEeIEHMEM OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
JIaBJIEHUs] BO3JyXa OT ero oObéMa M HArpeBaHus WIM OXJIAXKIEHHS, U UX
00BsICHEHUE Ha OCHOBE ATOMHO-MOJIEKYJISIPHOTO YUEHHUSL.

AHanu3 ©npu NOMOIIM INeAarora ¢ ONOPOM Ha JWJAKTUYECKUN MaTepuan
IIPAKTUYECKUX CUTYallUi, CBS3aHHBIX CO CBOMCTBAMM I'a30B, )KUJIKOCTEN U TBEPABIX
Te.
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3. OnbITH MO0 HAOMIONEHHUIO TEIJIOBOTO
paclIUpeHusi Tra30B, XUIAKOCTEH U
TBEPABIX TEI.

4. OnpeneneHue JaBiICHUS BO3yXa B
OaJlJIOHE IIPHUIIA.

5. OnbIThI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTbH JIaBJICHUS BO3/yXa OT
ero oObéMa MW HarpeBaHUs WIH
OXJIaKICHUSI.

6. [lposepra  ecunomesvt  AUHEUHOU
3aeucumocmu  ONUHbI  CMOJOUKA
HCUOKOCIU 8  MepMOMempPU4ecKou
mpybKe om memnepamypbl.
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TensoBble
MPOLEeCChI
(21 9)

Temneparypa. Cea3b memnepamypul
CO CKOPOCMbIO MENI08020 OBUNCEHUS
yacmuy.

BuyTtpennsas ~ »Heprus. Cnocobwi
U3MeHeHUs! GHYymMpeHHell SHepeuu:
menionepeoaya u cogepuieHue pabomeol.
Buowi menjonepeoayu:
Menionpo8oOHOCMb, KOHBEKYUS,
uznyuenue.

KommuectBo  TeminoTel. Y nenbHas
TETUNIOEMKOCTh BEIIECTBA. [enioobmeH u
meniogoe  pasHosecue. VYpaenenue
meniogozo baniauca.

ITnasnenue u omeepoesanue
KpUucmaniuieckux eewecms. Y aenbHas

TEIUIoTa IaBieHus. [lapoobpazosanue u

KonOencayus. Mcnapenue (MC).
Kunenue. VnenpHasa TEIIoTa
napooOpa3oBaHUsL. 3asucumocmes
memnepamypol KUNneHust om

ammocgeproeo Oaenenus. Brasxcrnocmo
6030yXa.

DOHeprus TOIUIMBa. YAelbHAas TEIioTa
CrOpaHus.

Tpunyunsi pabomul Meniosvix
osuecamerei. Kili mennoso2o
osucamens. Tennoevle Osucamenu u

sawuma oxpyacarouseti cpeovt (MC).
3axon coxpanenuss u npespawjenus
aHepeuu 8 menioguvix npoyeccax (MC).
Jemoncmpayuu?
1. [TpaBuiia U3MEPEHHS TEMIIEPATYPHI.
2. Buzsl Terutonepenavu.

O0ocHOBaHuE O MOArOTOBIECHHOMY AITOPUTMY COBMECTHO C II€JaroroM IpaBHI

U3MEpEHUs TEMIIepaTyphI.
CpaBHEHHE pa3IMYHBIX CIOCOO0B H3MEPEHHS U IIIKAT TEMIIEPATYPHI.
Habnronenne 3a TpoOBEACHHUEM  OMBITOB, JICMOHCTPUPYIOUIMX  HM3MEHEHHUE

BHYTPEHHEH 3HEPruu Tena B pe3ysbTaTe TeIlonepeiaud U padoThl BHEUTHUX CHUIL
Habntonenue 3a mpoBeAeHHEM OIBITOB, OOCYXIEHHE IMPaKTUUYECKUX CHUTYalHi,
ACMOHCTPUPYIOIIUX  PA3JIUYHBIC BUJbl TCIUJIONICpEaAAYU: TCIJIOIIPOBOAHOCTD,
KOHBEKIIHIO, U3JTyUYEHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTHMUECKYIO KapTy MOJI PyKOBOJCTBOM Ilejiarora
SIBIIEHHS TEINIOOOMEHA IIpru CMCIIMBAaHWUU XOJ'IOI[HOI\/'I n l"OpS{‘IGI\/’I BO/JBI.

Habntonienne ycTaHOBIIEHUS TEIJIOBOIO PABHOBECUS MEXJy TOpsSYEed M XOJIOJHOM
BOJIOM.

Omnpenenenre mpu MOMOIIM Tefarora KOJWYECTBAa TEIUIOTHI, MOJyYEHHOTO BOJIOM
npu TEII000MEHE C Harp€TbiM METAJNIMYCCKUM HUJIUHAPOM.

Omnpenenenue no Tabnuile yaelabHON TEIIOEMKOCTH BEILECTBA.

Pemienue TUMOBBIX pacy€THBIX 3a7ad B |—2 ACUCTBHUS C OMOPOWM Ha aJrOpUTM,
IpeIBapUTEeIbHO  Pa300paHHBII COBMECTHO C  IEJaroroM, CBS3aHHBIX C
BBIUYHCIICHUEM KOJIMYECTBA TEIUIOTHI M TEINIOEMKOCTH IIPU TEIIOOOMEHE.

AHanu3 TpU TOMOIIM TeJarora CUTyallud MPakTHYEeCKOrO HCIOIb30BaHUS
TEIUIOBBIX CBOMCTB BEILIECTB U MaTepUaJIOB, HAI[PUMEP B LIEJSAX SHEPrOCcOepEKEHHUS:
TEIUIOU30JISIIHS, SHEprocOeperanue KpbIiu, TEPMOAKKYMYISTOPHI U T. 1.
Habmronenue siBieHuii ncnapeHus U KOHAECHCAIUH.

Habmronenue 3a ucciejoBaHUEM Mpolecca UCTIAPEHUsI Pa3TUYHbBIX KUAKOCTEH.
OObscHeHHE N0 aNropuTMy COBMECTHO C TMIEJAaroroM SIBICHUN HCIApeHUs U
KOHJICHCALIUU HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHSI.

HabGmionenne u oObsiCHEHHME TMpolecca KHUIEHHS, B TOM 4YHCIIE 3aBHCHUMOCTH
TEMIIEPATYpPbl KUTICHUS OT JaBIICHUSL.

Omnpenenenrie mo Tabuile OTHOCUTEILHOM BIaXKHOCTH BO3-IyXa.

Habmonenue nporecca rniaBieHus KPUCTALTHYECKOTO BEIIECTBA, HAIPUMED, JIbJIA.
CpaBHeHnMe 10 IUIaHY I@pM TOMOIIM [eJarora IpPOLECCOB  ILIABJICHUSA
KPUCTAJNTMYECKUX TeJl U pa3MArYeHus IPU HarpeBaHUU aMOPQHBIX Tell.
Omnpenenenue no Tabnuie yAeIbHON TEIJIOTHI IUIaBJICHUS JIbJIa.

OObsicHeHHE 1O cxeMe Mociie 00CYXAEHUS ¢ MeJaroroM SBJICHUM IJIaBICHUS U
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3. OxnaxkieHue  NpH  COBEPIICHUH
paboTHI.
4. HarpeBanue  mpu COBEPIICHUH

paboTHl BHEIIHUMHU CUJIAMHU.

5. CpaBHeHHE TEIII0EMKOCTEHN
pa3IUYHBIX BEIIECTB.

6. HabGmoneHne KuneHus.

7. Habmonenue MTOCTOSTHCTBA
TEeMIIepaTyphl IIPH TJIABJICHUU.

8. Moienn TeTIOBbIX ABUTATEIICH.

Jlabopamopusvie pabomovt u onvimol.

1. Ilposepxa  ecunomesvt  auUHElUHOU
3a6UCUMOCMU  OUHbL  CMOJOUKA
AHCUOKOCIU 8  MEPMOMEMPUUECKOT
mpyoKe om memnepamypbi.

2.HaOmonenue N3MEHEHUSI
BHYTPEHHEl  JHEpruv  Teja B
pe3ynbraTe TeIUIonepe1aun u
paboTHl BHEIIIHUX CHUL.
3. Uccnenosanue SIBIICHUS
TEIUIOOOMEHa NpU  CMEIIWBAHUU

XOJIOJIHOW U TOPSTYEH BOJIBI.

4. Onpeoenenue Koauuecmea meniomeol,
NOJIYYEHHO20 600011 npu
mennoobmene c Hazpemvim
MeManIudeckKum YuauHOpoM.

. UccnenoBanue nporiecca ncrnapeHusl.

6. Onpenenenue OTHOCHTEJIBHOMN

BIIQYKHOCTH BO3/yXa.

7. Onpeodenenue  yoenvHOU

naasieHus ivodq.

o1

menjonivl

KpUCTAJUIM3aLUHA HA OCHOBE ATOMHO-MOJIEKYJIIPHOTO YYEHUS.
Pemenune TUNoBbIX pacdyE€THBIX 3a7ay B 1—2 neHCTBUSA C ONOpPOIl Ha alroOpUTM,
IpeBapuUTEeNIbHO  pa3o0paHHBIA  COBMECTHO C  IIENaroroM, CBSI3aHHBIX C
BBIYHCIICHUEM KOJMYECTBA TEIJIOTHI B MPOIECCAX TEIUIONEPEAAYu IPH IUIABICHUH U
KPUCTAJUIM3ALMH, UCTIAPEHUH U KOHACHCALIUU.

AHanu3 npu MoMoIY NeAarora ¢ onopoi Ha AUJAKTUYECKUN MaTepuan CUTyalui
MPAKTUYECKOTO MPUMEHEHHUs SBJICHUHN IUIaBJICHUS M KpUCTAUIM3allUM, HalpuMmep,
MOJIy4EHHE CBEPXUYMCTBIX MAaTEPUAJIOB, COJIEBAs IPEIKA U JIp.

AHanu3 mpu TOMOINM Temarora paboThl W OOBSACHEHHE MPUHIMIA JIEHCTBUS
TEIJIOBOTO JBUTaTEIIs.

Borunicnienne KoiudecTBa TEIUIOTHI, BBIACISIOIErOCS MPU CTOPaHUM Pa3IMYHBIX
BUI0B TorunBa, U KIIJI nBurarens.

OOcyxJeHne  COBMECTHO €  TeJaroroMm
UCIIOJIb30BAaHUSl  JBUTaTejel  BHYTPEHHEro
ruaposnexTpocTaniuil (MC — 3KoJI0THS, XUMHUS).

HOCJIENCTBUN
TCIIJIOBBIX nu

HKOJIOTHUECKUX
CropaHwus,

Paznen 7. DiiekTpu4yecKkne M MATHUTHBIE siBJIeHUd (37 1)

42




DJIeKTpHYecK
ue 3apsabl.
3apsiskeHHbIE
Teja M X
B3auMojeicT
Bue (7 4)

Onexmpuzayuss  men. JIBa  pona
AIIEKTPUYECKHUX 3apsi/ioB.
B3anmopeiictBue  3apsKEHHBIX  Tell
3axon Kynoma (3aéucumocms  Cujbl

83AUMOOEUCMBUSL 3APANHCEHHbIX Mmell Om
BEUUUHDBL 3APSAO0E U PACCMOAHUSL MENHCOY
menamu,).

DNeKTpUYECcKoe ToJie.
Hanpsscénnocmo snexmpuueckozo nois.
Ipunyun cynepnozuyuu 31eKmMpudecKux
noze (Ha KauecmeeHHoOM YPOBHe).

Hocumenu snexmpuueckux 3apsoo8.
Onemenmapuvlil  d1eKmpudeckutl  3apso.

Cmpoenue amoma. IlpoBOOHUKH U
JTUDJICKTPHKH. 3akoH COXpaHEeHUS
AIIEKTPUYECKOTO 3aps/ia.
Jemoncmpayuu?

1. DnexTpuzanms Tel.

2. JIBa pona 3IEKTPUUYECKUX 3aps0B U
B3aWMOJICHCTBUE 3apsSKCHHBIX TEJT.

3. YcTpoiicTBo u NEUCTBUE
ANEKTPOCKOTIA.

4, DnekTpocTaTuyecKasi HHIYKIIHS.

5.3aK0H COXpaHEHHs DIICKTPUUECKHUX
3apsJIOB.

Jlabopamopnuwie pabomot u onvimel.

1. OubITEL 15(0) HaOJIFOIEHUTO
ANIEKTPU3ALINU TEJ UHAYKLIHUEH U Mpu
COIIPUKOCHOBEHUH.

Habnronenue 32 IPOBEACHHUEM OIIBITOB 10 AIEKTPU3ALUU Tl
IIPU CONIPUKOCHOBEHUH U MHYKLUEH.

Habmronenne u  oObsCHEHWE C OMOpPOW HAa  OUAAKTUYECKUH  MaTepHai
B3aUMOJCUCTBUSA OTHOMMEHHO U PA3HOMMEHHO 3apsKEHHBIX TEI.

OO®bscHeHne TPy OMOIIM Me1arora NpUHIMNA JEHCTBUS JIEKTPOCKOIIA.
OObscHEHUE  COBMECTHO C  I€JaroroM  SIBI€HUN  DJEKTpU3aluu  IpU

COIMPUKOCHOBCHHUU TCI H I/IHJIYKIIHCﬁ C WCIIOJIL30BAHWEM 3HAHWH O HOCHUTEISIX
AIIEKTPUUYECKHX 3aPsIIOB B BELIECTBE.

Pacno3naBanne W OOBSCHEHHE II0 CXE€ME COBMECTHO C TIEaroroM SBJICHUH
3JIEKTPU3ALNU B IOBCEIHEBHOM KM3HH.

HabGntonenne u oObsicHEHHE C ONOpPOM Ha TEXHOJIOTMUYECKYI0 KapTy OIBITOB,
WITIOCTPUPYIOIIUX 3aKOH COXPAHEHUS AIIEKTPUIECKOTO 3aps/a.

HabnroeHne ombITOB 10 MOICTMPOBAHUIO CHIIOBBIX JIMHUH 3JIEKTPUYECKOTO TTOJIS.
HccnenoBanue moja pyKOBOJICTBOM II€arora JCWCTBUS AJIEKTPHUYECKOTO IOJIS Ha
IMPOBOAHUKH U JUDJICKTPUKH
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ITocTOosIHHBII
JIEKTPUYECK
uii Tok (17 1)

OnexTpuuecKuit TOK. Yenosus
CYWecmeosanuus. 31eKmpuiecko2o moka.

Hctounuku IOCTOSTHHOTO TOKA.
HencTBus 3IEKTPUYECKOTO TOKa
(TeruioBoe, XMMHUYECKOE, MAarHUTHOE).

Onexmpuueckuii. mox 6 HCUOKOCmaAx U
2asax.
Pabota @ MOIIHOCTH AIEKTPUYECKOTO

TOKa. 3akon Jorcoyna—/lenya.
Onexmpuueckue yenu u nompebumenu
9eKMpU4eckou  SHepauu 6  Oblmy.
Onekrpuueckas menb. Cwmia  TOKa.
DnexTpuyeckoe HanpspKeHUe.

ConpoTuBieHue MPOBOAHMKA. YOenvHoe
conpomusnenue eewjecmsea. 3akoH Oma
JUT yd9acTka 1iend. [locienoBaTeibHOE U

napaienbHoe COeJIMHEHHE
IPOBOIHUKOB. Kopomkoe 3amvikaniie.
Jemoncmpayuu?

1. IIpOBOTHUKH U TUAJICKTPHUKH.
2. MoaenupoBaHue CHJIOBBIX JIMHUMA
AIEKTPUIECKOTO TTOJISL.

3. UcTOYHUKH NOCTOSTHHOTO TOKA.

4. JlericTBHSI DJIEKTPUUECKOTO TOKA.

5. DIIEKTPUUYECKHUI TOK B JKHJIKOCTH.

6. ["'a30BBIH pazps.

7. U3mepenue CHUJIBI TOKa
aMIIEPMETPOM.

8. U3mepenue AIIEKTPUIECKOTO

HaMpPsKEHUS BOJIBTMETPOM.
9. Peoctar u MarasuH COnpOTHBIICHUH.
Jlabopamopnuie pabomol u onvimel.

1. Uccnenosauue JIENCTBUS
ANIEKTPUYECKOTO HOJIst Ha
MIPOBOJTHUKY M JJUIJIEKTPUKH.

2. Coopka ©  TpoBepka  pabOTHI
AJIEKTPUYECKON IIeMHU MOCTOSIHHOTO
TOKA.

3. M3mepenue u peryaupoBaHHE CHIIbI
TOKA.

4. V3mepenue U  peryaupoBaHUe
HaPSHKCHUSL.

= TA s N A ATINE S A AT AN PIAE AT 1T T

Habmonenne pa3nuyHBIX BHUJIOB JCHUCTBHUS DIIEKTPUYECKOTO TOKAa W OOHApYKCHHE
COBMECTHO C I1€Jar0rOM 3TUX BUJOB JIEHCTBUS B [IOBCETHEBHON KHU3HU.

COopka 1Mo cxeme M HMCHbITaHUE M0J KOHTPOJIEM II€Aarora 3JIEKTPUYECKON Lenu
IIOCTOSIHHOTO TOKa.

Habutonienue 3a qeMoHcTpanyeil "3MEepEHHsl CUJIbl TOKA aMIIEPMETPOM.
HabGmtonenne 3a 1eMOHCTpanMel M3MEpEHUs UIEKTPUYECKOTO HANPSKEHUS
BOJIbTMETPOM.

[IpoBenenre u OOBSCHEHHE MPH MOMOIIM YYUTENS ONBITOB, JEMOHCTPUPYIOIIHX
3aBUCUMOCTb  3JIEKTPUYECKOTO CONPOTHUBIEHUS IPOBOJHUKA OT €r0 JJIUHBI,
IUIONIA/IM MIOTIEPEYHOT0 CEUEHUs U MaTepHuaa.

HaGmronenne 3a neMoHcCTpalieidl HMCCIeOBaHUS 3aBUCHMOCTH CHJIBI  TOKa,
IPOTEKAIOLIET0 Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOpPAa U HANPSHKEHUS
Ha pe3UCTOpE.

bazoBble  mpexacraBieHHS O  IpaBWIAaX  CIIOXKEHMS
MOCJIEZIOBATEILHOM COETMHEHUH JIBYX PE3UCTOPOB.
bazoBble mpencTaBieHHs O TpaBUiaxX JUIsI CHJIBI TOKa IMpH HapauieIbHOM
COEIMHEHUH PE3UCTOPOB.

HabGmronenne paeMoHCTpalMu Tejarora O CHUTyallUsX IIOCIEIOBAaTEeIbHOIO U
NapajuIeIbHOTO COEAMHEHUS TPOBOJHUKOB B IOMAITHUX AIEKTPUUECKUX CETSX.
Pemienue TUMOBBIX pacy€THBIX 3a7ad B |—2 ACUCTBHUS C OMOPOWM Ha aJrOpUTM,
IpeBapUTENbHO Pa300paHHbBIN COBMECTHO C MIEaroroM C MCHOJIb30BAaHUEM 3aKOHA
Owma u dhopMyn pacuéra 3IEKTPUIECKOT0 CONIPOTUBIICHHUS MIPH MOCIEI0BATEILHOM U
NapaJyIeJIbHOM COEIMHEHHUH IPOBOJIHHUKOB.

OrnpeneneHne ¢ ONMOPON Ha TEXHOJOTHYECKYIO KapTy MOJ pPyKOBOACTBOM IEAArora
pabOoThI ANEKTPUYECKOTO TOKA, IPOTEKAIOIIETO Yepe3 pe3UcCTop.

OrnpezneneHue ¢ ONMOPOr Ha TEXHOJOTHYECKYIO0 KapTy IO0J pPyKOBOJCTBOM IleJarora
MOIIIHOCTH JIEKTPUYECKOTO TOKa, BBIJICIISIEMOM Ha pe3ucTope.
Habmionenue 3a wuccinegoBaHMEM 3aBUCMMOCTH CHJIBI TOKa dYepe3 JaMIIOUKy
OT HaNpsHKEHHS Ha HEMl.

OrnpezeneHue ¢ OMOpor Ha TEXHOJOTHYECKYI0 KapTy MOJ PyKOBOACTBOM II€Aarora
KIIJl narpeBaress.

Habmonenue 3a uccnenoBaHueM MpeoOpa3oBaHUs SHEPTUU NpU MOABEME Tpy3a
3JIEKTPOIBUTATEIIEM.

OObsicHeHHEe TOoce PacCyXKICHHUs C MEeNaroroM M COCTaBJICHHME IIaHa-KOHCIIEKTa
YCTPOMCTBA U MIPUHIIMIIA JEHCTBHSI IOMAIIHUX JIEKTPOHATrpeBaTeIbHBIX TPHOOPOB.
OObsicHeHHEe TOCTe PacCyKJEHHs € MEJaroroM M COCTaBJICHHE IJIaHa-KOHCIIEKTa
MPUYMH KOPOTKOTO 3aMbIKaHUs U MIPUHIIUIA JACUCTBUS MJIaBKUX MPEIOXPaHUTENECH.
Pemienne TUNOBBIX pacy€THBIX 3a7ad B 1—2 AEWCTBUSA C OMOPOMl Ha aIrOpPUTM,
npeaBapATeNbHO pa300OpaHHBI COBMECTHO C MEAAroroM ¢ MCHOJIb30BAHUEM 3aKOHA
Jxoyna—IJlenua.

Habmoienne BO3HUKHOBEHUS DIIEKTPUIECKOTO TOKA B JKUKOCTH.

HallpsDKEHUN  TIpH




MaraurHble
siBJieHUs (6 1)

IlocTossHHBIC MarHUTHI.
BzauMmopelicTBie NOCTOSHHBIX MarHUTOB.
Macnumuoe none. Macnummuoe none
3emnu u e2o 3Hauenue 0I5l HCUSHU HA
3emne. Onvim Opcmeoa. Macnumnoe
noJie 21eKmpu4ecKko2o moka.
Ilpumenenue snekmpomacHumos 6
mexHuke. /leticmeue MacHUMHO20 NoJisi
HA NPOBOOHUK C MOKOM.
Onexmpoosuecamenb NOCMOAHHO20 MOKA.
Hcnonvzosanue snekmpoosucameneti 8
MeXHUYeCKUX YCmpoucmeax u Ha
mpancnopme.

Jemoncmpayuu?
1.B3zanmoeiicTBue TMIOCTOSIHHBIX
MarHuTOB.
2.MonenupoBanue HEBO3MOKHOCTH

paszeneHus MoJICOB MarHUTa.

3.MoaenupoBaHre MarHUTHBIX TOJIEH
MOCTOSIHHBLIX MardHuTOB.

4.OnswiT Opcrena.

5.MarnutHoe oJie TOKA.
DJIEKTPOMAarHur.

6./lelficTBIC MarHUTHOTO IIOJII Ha
MTPOBOJIHHUK C TOKOM.

7.21eKTpOIBUTATEIb MTOCTOSTHHOTO

TOKa.
Jlabopamopnwie pabomot u onvimel.

1. HccnenoBanue MarHuTHOIo
B3aHMO/ICHCTBUS IOCTOSAHHBIX
MardmToOB.

2. I/I3yquI/Ie MAarduTHOI'O OJIA

UccnenoBanue 1oJ pyKOBOJACTBOM M€Aarora MarHUTHOTO —B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHUTOB.

N3yuenue ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOJCTBOM Iiejarora
MarHUTHOTO TIOJIS MOCTOSIHHBIX MAarHUTOB NIPU UX OOBEIMHEHUHN U PA3ICIICHUH.
HaGnronenune 3a mpoBeACHHEM OMBITOB [0 BHU3yalW3allMU TOJISI TOCTOSIHHBIX
MarHuTOB.

N3yuenune o pyKoBOJCTBOM TeAarora siBJCHUS HAMarHUYMBaHUs BEIECTBA.
HccnenoBanne COBMECTHO C TI€IAarOroM JIEHCTBUSI DJEKTPUYECKOTO TOKa Ha
MarHuTHYIO CTPEIIKY.

HaGmronenue 3a mpoBeleHHEM OIBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTH CHIIBI
B3aUMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHUJIbI W HANpaBlieHHWsS TOKa B
KaTyIIIKE.

AHanu3 TIpH  TIOMOIIM TIEJAarora CUTyallMd MPAKTHYECKOTO TMPUMEHEHHS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX YCTPOWCTBAX, MPOMBIIUICHHOCTH,
MEUIIAHE).

W3ydyeHne ¢ omopoil Ha TEXHOJIOTHMUYECKYIO KapTy IOJ PYKOBOJCTBOM Iiearora
NEHCTBUSL MAarHUTHOTO MOJIS Ha IPOBOJAHUK C TOKOM.

N3ydenne ¢ onopoil Ha TUIAKTUYECKUIT MaTepUuall JEHCTBUS SJIEKTPOIBUTATENS.
N3mepenne coBmecTHO ¢ neaarorom KIIJ[ anekTpoaBUraTeIbHONM yCTaHOBKH.
bazoBble mpencTaBieHHs O PA3NUYHBIX TNPUMEHEHHUSX JJIEKTPOJABHUraresie
(TpaHCTIOPT, OBITOBBIC YCTPOMCTBA U JP.).
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MOCTOSTHHBIX ~ MarHUTOB  MpPU  UX
O0OBEIMHEHHUH U PA3/ICTICHUM.

3. HccnenoBanue JCUCTBUS
ANIEKTPUYECKOTO TOKAa HAa MAarHUTHYIO
CTPEJIKY.

4.  OmnbITsl, JEMOHCTPUPYIOIINE
3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTyIIKA C TOKOM U MarHuTa OT CHUJIbI
TOKA U HaIllpaBJIEHUS TOKA B KaTYIIIKE.
5. HM3yueHue neWcTBUS MarHUTHOTO
TOJIs1 Ha MPOBOJAHUK C TOKOM.

6. Koucmpyuposanue u uzyuenue
pabomul 31eKMpoosucamensl.

7. W3mepenue KITA
AIEKTPOJIBUTATEIbHON YCTAHOBKH.
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JIEeKTPOMArH
UTHAas
WHIYKIHSA

(4 1)

Onvimul Dapadoes. AHenenue
anekmpomacHumHou unoykyuu. Ilpaguno
Jlenya. Onexmpocenepamop. Cnocobvl
NOJYYeHUus  DJIeKMPUYecKol  SHepeull.
DNEKTPOCTAaHIIUU Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTHUU.
Jemoncmpayuu?
1.UccnenoBanue SIBJICHUS
AJIEKTPOMArHUTHOW WHTYKITHH.
2.0mbrTer apanes.
3.3aBuUCUMOCTh HaIpaBIICHUS
WHAYKIIMOHHOTO TOKa OT YCJIOBHIA
€r0 BO3HUKHOBEHHUS.
4.3neKTporeHepaTop MTOCTOSTHHOTO
TOKa.
Jlabopamopnwie pabomot u onvimul.
1.0nbITEI MO HCCHEIOBAHUIO SBICHUS
ANEKTPOMArHUTHOM WUHIYKLIUU:
HCCIIeIOBAaHUE HM3MEHEHHI 3HaueHus
Y HaIpaBJIEHUS! UHAYKIIMOHHOTO TOKa.

HpOBeI[eHI/IC COBMCCTHO C 1m€garoromM OIIBITOB II0 HMCCICOOBAaHUIO SABJICHUA
3JI€KTpOMaI‘HI/ITHOI71 HWHIAYKIUU: HUCCICIOBAaHHUC U3MEHEHUI 3HA4YCHHUA n
HaIllpaBJICHHUA HHAYKIIMUOHHOI'O TOKa

Pe3epBHoe Bpems (3 4)
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9 KJIACC (102 4)

TemMaTn4eckn
i 0J10K, TeMa

OcHoBHOE€ CoacpKaHue

OcHoBHbBIE BUBI 1eSITEJILHOCTH Y4AIINXCSH
(Ha ypoBHe y4eOHBIX jelicTBHIl)

8. Mexanuyeckue siBjieHus (40 1)

MexaHn4yecKo
€ IBUKECHUE

H CIOCOOBI
ero OnmMucaHusa

(10 u)

Pa3znen

MexaHu4deckoe JBHKECHUE.
MarepuanbHas TOYKa. Cucrema
oTcuéra. OTHOCHUTEIHFHOCTD
MEXaHUIECKOTO JBHOKEHMS.
PaBHOMEpHOE MIPSMOJIMHENHOE
JIBYKECHUE. Hepagnomepnoe

npsamonunenoe ogudxcerue. CpemHss u

M2HOBEHHAsI ~ CKOpOCMb  mena  npu
HEPABHOMEPHOM OBUNCEHUU.
Yckopenue. Pasnoyckopennoe

npsamonunelnoe osudicerue. CBOOOIHOE
nageaue. Onvimol I anunes.
Pasnomepnoe 08UdICEHUE no
oxkpysichocmu.  Ilepuoo u yacmoma
oopawenus. Jluneiinas u  yenoeas
CKOpoCmu. Llenmpocmpemumenvroe
YCKOpeHue.
Hemoncmpayuu
1. HaGnroneuue
JBWO)KEHUSI  Tena
Pa3HBIX TeJl OTCYETA.
2. CpaBHeHMe NyTed U TpaeKTOpUi
JBH>KEHUSI OJIHOTO M TOTO € Teja

MCXaHHUYCCKOI'O
OTHOCHUTCIIBHO

AHanu3 ¢ MOMOIIBIO TIeAarora U 00CYXACHUE Pa3TUYHBIX PUMEPOB MEXaHUYECKOTO
JIBUKCHUSI.

OOcyxJieHne COBMECTHO C
«MaTepuagbHas TOUKay.
Onucanue mocie oOCYXIEHUs ¢ TIeIaroroM MEXaHU4YEeCKOTO JIBIDKCHHS Pa3THIHBIMU
criocobamu (ypaBHEeHHE, TabauIa, Tpaduk).

AHanu3 1oJ PYKOBOJCTBOM Tiefarora »KU3HEHHBIX CHUTYyalluii,
MPOSBIISETCS OTHOCUTEIHLHOCTh MEXaHUYECKOTO JIBUKEHUSI.
Habmronenne MexaHM4ecKkoro IBUKEHHsSI TeJla OTHOCUTEIBHO Pa3HbIX TeNl OTCUETA.
CpaBHeHME MyTE€W U TPACKTOPHUM NIBHXKEHHUS C OTIOPOM HA TEXHOJIOTMYECKYIO KapTy
MOJi PYKOBOJICTBOM II€Jarora OJAHOTO U TOTO >K€ Tela OTHOCHTEIBHO Pa3HBIX Tell
OTcuéra.

Ananu3 ¢ moMoInbio menarora tekcra [anuiess 00 OTHOCUTENBHOCTH JBHXKECHUS,
BBITIOJTHEHHE 33/IaHUH TI0 TEKCTY (CMBICJIOBOE UTEHUE).

[Tpocreiine BBIYMCIEHUS IO OOpa3lly CpeIHEH CKOPOCTH CKOJIBKEHHUS Opycka
WIH JIBIKEHUS IIAPHKA M0 HAKJIOHHOM MJIOCKOCTH.

Ananu3z U o0CyXJIeHHEe C OMOpPON Ha TEXHOJOTHYECKYI0 KapTy MOJ PYKOBOJCTBOM
neaarora cnoco6oB MpUOMMKEHHOTO OIPEIeIeHUsI MTHOBEHHOM CKOPOCTH.
Omnpenenenue Mocie paccyKJIeHUs C MeIaroroM mo cxeMe CKOPOCTH PaBHOMEPHOTO
IBUKEHUS (IIapUKa B KUIKOCTU, MOJIEH IEKTPUIECKOTO aBTOMOOWIIS U T. 11.).
OrnpezneneHre COBMECTHO C MEaroroM MyTH, MPOWJIEHHOTO 3a JaHHBIM MPOMEXYTOK
BPEMEHH, U CKOPOCTH Tella Mo rpaduKy 3aBUCUMOCTHU MTyTH PABHOMEPHOTO JIBUKEHUS
OT BPEMEHH.

neaarorom rpaHuIl MNPUMEHNMOCTHU MOJCIIN

B KOTOPBIX
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OTHOCHTEIIBHO Pa3HbIX TEJl OTCYETA.

3. I3mepeHne CKOPOCTH U YCKOPEHUS
MPSMOJIMHEHHOTO JTBUKCHHSL.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JIBH)KCHUSI.

5. Habmiogenue nABMKEHUS Tena IO
OKPYXHOCTH.

6. Habmonenne MEXaHMYECKUX
SIBJICHUH, TIPOUCXOJISIINX B CHCTEME
orcuérta «Tenexka» mnpu  e€
paBHOMEpPHOM ¥ YCKOPEHHOM
JBHKCHUHM OTHOCHUTEIBHO KaOWHETa
(bu3nKH.

Jlabopamopnuwie pabomot u onvimol.

1. Koncmpyuposanue mpakma 0
paseoHa u oanvHelule2o
PABHOMEPHO20 OBUNCEHUs WLAPUKA
WU MeJeHCKU.

2. OnpeienieHne  cpeaHel  CKOPOCTH
CKOJIb)KEHHUSI OpyCKa WIIH ABM)KCHUS
IapuKa 1o HaKJIOHHOM IMJI0CKOCTH.

3. Onpenenenue yCKOpEeHUs Tela MpH
PaBHOYCKOPEHHOM JBHKCHHU T10
HAKJIOHHOM TUIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTU IYTU
OT BpEMEHH MPU PABHOYCKOPEHHOM
JBUKCHUH 6e3 HAYaJIbHOU
CKOPOCTH.

5. Ilposepra eunomeswvi: eciu npu
PABHOYCKOPEHHOM — O08UdNCeHUU Oe3
HA4anbHOU cKkopocmu nymu
OMHOCAMCA  KAK psA0  HeUEmHbIX
yycen, Mo COOmMEEMCmayrujue

HauvanbHble mnpencraBieHHe O NPUHIUNAX JCHCTBUS NPUOOPOB, H3MEPSIONIIUX
CKOPOCTb (CIIHIOMETPOB).

[Ipocreiimme BbUMcIIeHUs] MO0 00pa3ily IYTH W CKOPOCTH IPH PaBHOYCKOPEHHOM
NPSMOJIMHEITHOM JIBUKCHUU Tea.

OmnpeneneHre COBMECTHO C I€IAaroroM MpPOMJIEHHOTO YT U YCKOPEHHUS JIBHKEHUS
Tena 1Mo TpaduKy 3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEWHOTO
JIBMDKEHUS TeJla OT BPEMEHH.

OnpeneneHre ¢ TOMOUIbIO MEJarora YCKOPEHHsI Tejla MpU PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

W3mepenne 1o cxeMmenocie pacCyXA€HHs C IMeJaroroM Iepuojia U YacTOThI
oOpaliieHus Tena Mo OKPYKHOCTH.

Omnpenenenre HaxOXACHUS MOJ] PyKOBOJCTBOM II€arora CKOPOCTH PaBHOMEPHOIO
JIBYDKEHUS TeJa M0 OKPY>KHOCTH.

Pemrenne THMOBBIX PAacU€THBIX 3a7ad B |—2 AEWCTBUSA C ONMOPOM Ha aNTrOpPUTM,
NpeIBapUTENbHO PAa300paHHBII COBMECTHO C TENaroroM Ha OIpeJeNeHne
KHUHEMaTHYEeCKHX XapaKTEPUCTUK MEXaHHUUECKOTO JBUKEHHSI Pa3IMUHbIX BUJOB.
Pacrio3naBanve u mnpuOMMKEHHOE OMUCAHHWE IO O0pa3lly Mmocie OOCYXICHHS C
MEeAaroroM pa3JInyHbIX BUIOB MEXaHHMUECKOTO JBM)KEHMSI B IIPUPOJE U TEXHUKE (Ha
npuMepax CBOOOJHO TMAJAIOIIMX TeJl, JBWKEHHUS KUBOTHBIX, HEOECHBIX Tel,
TPAHCIIOPTHBIX CPEICTB U Jp.).
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NPOMENCYMKU 6PEMEHU 00UHAKOBYL.

B3aumopeiict
Bue TeJ (20 v)

IlepBbiii 3akoH HerotoHa. Btopon
3akoH  Hprorona. Tperuii  3akoH
Hetotona. Ilpunyun cynepnosuyuu cun.
Cuna ynpyeocmu. 3axon I'yka. Cuna
MPEeHUsl. CUld MpeHUus CKOIbIHCEeHUS,
cuna mpeHus NoKos, Opyeue 6uobl
MpeHusl.
Cuna TSKEeCTH M 3aKOH BCEMUPHOIO
TATOTEHUS. YCKOpEHHE CBOOOIHOIO
nageHus. /leusiwcenue nianem BoKpye
Connya (MC). Ilepsas rocmuueckas
ckopocmub. Hesecomocmo u nepecpy3xu.
PaBHOBecue MarepuanbHON TOYKH.
Abcontomuo meépooe meio.
Pasnosecue  meépooco  mena ¢
3aKpenyiéHHol ocvio 8paujetus.
MowmeHT cunel. [Jenmp msicecmu.
Hemoncmpayuu
1. 3aBUCHMOCTD yCKOpEHHS Tela OT
Maccel Tejla M JCUCTBYIOLIEH Ha
HEro CHUJIBI.

2. HaGmoneHne paBeHCTBA CHJI IpHU
B3aMMOJICIICTBUM TEN.

3. 3mMenenne  Beca  Tena
YCKOPEHHOM JIBM>KEHHH.

npu

HaGmronenune u oOCyKJeHHE COBMECTHO C IE€IaroroM ONBITOB C JIBIDKCHHEM Teia
IIpY YMEHBIIECHUY BIUSHUAS APYTUX TEJI, IPEIATCTBYIOIUX JIBUKEHUIO.

AHaNM3 1Mo CXeMe TOCIe PacCyKJSHHUS ¢ TeIaroroM Tekcta [amuiest ¢ omumcaHueM
MBICIIEHHOTO JKCIIEPHUMEHTa, OOOCHOBBIBAIOIICTO 3aKOH WHEPIMH; BBIMOJHEHUE
3aJIaHUH TI0 TEKCTY (CMBICTIOBOE UTCHHE).

OOcyXjieHne TIoJ PYKOBOJICTBOM TI€Jarora BO3MOJXKHOCTH BBITIOJTHEHHS 3aKOHA
VHEPLWH B PA3JIMYHBIX CUCTEMAX OTCUETA.

HaGmronenne u oOCyXJ€HHE COBMECTHO C IE€JaroroM MEXaHWYECKUX SIBJIICHHM,
MIPOUCXOISIINX B CUCTEME 0TCUéTa «Tenexkay npu e€ paBHO-MEPHOM U YCKOPEHHOM
JBIDKCHUH OTHOCHUTEIIPHO KaOnuHeTa (PU3UKH.

JleWicTBUS ¢ BEKTOpaMU CHWJI: BBIMIOJHEHUE 3aJaHUW MO CJIOKEHUIO U BBIYUTAHHUIO
BEKTOPOB.

HaGmronenue 3a mpoBeieHUEM OTIBITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTb YCKOPEHUS
TeJa OT NMPUJIOKEHHON K HEMY CHJIBI M1 MacChl Telia.

AHanmu3 ¥ OOBSCHEHHE C OTOPOM Ha TEXHOJOTHYECKYIO KapTy IOJI PYKOBOJCTBOM
nejarora sIBJICHUH ¢ UCIOJIb30BaHUEM BTOPOTo 3akoHa HproTOHA.

Pemenne THMOBBIX pacu€THBIX 3a7ad B 1—2 ACHCTBUSA C ONMOPOH Ha alrOPHUTM,
MpeABapPHUTEIILHO Pa300paHHbI COBMECTHO C IE€IaroroM ¢ MCIIOJIb30BAaHUEM BTOPOTO
3akoHa HpIOTOHA M MpaBUiIa CIIOXKEHUS CHJI.

Omnpenenenre COBMECTHO C MEIaroroM )ECTKOCTU MPYKUHBI.

AHanu3 cHUTyallMii ¢ OMOpPOM Ha TEXHOJOTHYECKYI0 KapTy MOJ PYKOBOACTBOM
neaarora, B KOTOPBIX HaOMIOAArOTCs yrpyrue aegopmanuu, U UX OOBICHEHHE C
UCIOJIb30BaHUEM 3aKoHa ['yka.

Pemienne THMOBBIX pacu€THBIX 3aAay B 1—2 NEHCTBUSA C OMOpPOH HA aIrOPUTM,
npeIBapUTeNbHO Pa300paHHBI COBMECTHO C MENAaroroM C MCMOJIb30BAaHHUEM 3aKOHA
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JlabopaTopHble padoThl U ONBITHI.

1. UccnenoBanne 3aBUCUMOCTH CHJIBI
TPCHHUSI  CKOJIBKEHUST OT  CHJIBI
HOPMAJILHOTO JTABJICHHSL.

2. Onpenenenue Koa(dunmenTa
TPEHHSI CKOJIBKCHHUS.

3. Onpenenenue

MIPY’KHHBI.

KECTKOCTH

I'yka.

HccnepnoBanue npu NOMOINM IE€JArora 3aBUCHUMOCTU CHJIbI TPEHHUS CKOJIBKCHHS
OT CWiIbl  HOpManbHOro nAaBineHHA. CoBMecTHOE OOCYXKAEHUE  pe3yabTaTOB
UCCIICI0OBaHMSIL.

Onpenenenre moJ KOHTPOJEM IeAarora ¢ OMNOpPOH Ha KOHCIEKT KO3(pQuIreHTa
TPEHUSI CKOJIbKECHHUS.

N3mepenue ¢ moMolbio Mearora CHUIIbl TPEHUS MOKOSI.

Pemenune TUMOBBIX pacu€THBIX 3aAay B 1—2 neHCTBUSA C OMOPOM Ha aIrOpUTM,
NpeBapUTENbHO PAa300paHHBIA COBMECTHO C MEAAroroM ¢ HCIOJIb30BAHUEM
(OpMyIIBI ISl CUITBI TPEHUSI CKOJIB)KEHHUS.

AHanu3 1Mo cxeMe IOCJe pacCyKIEHHUs Ieaarora O JABWKEHUU Tel TOJbKO MOJ
neicTBuemM CHJIBI TSKECTH — CBOOOHOTO MaJeHUs.
OObscHEHnEe TOJT PyKOBOJICTBOM II€Jlarora HE3aBUCUMOCTH YCKOpPEHUSI CBOOOJIHOTO
NaJIeHUus OT Macchl Tena.

OrneHka COBMECTHO C MEJaroroM BEJIWYUHBI CHIIBI TSATOTEHUS, NEHCTBYIOUIEH MEXITy
JIBYMS TeJaMu (IJ1 pa3HBIX Macc).

AHanmu3 ¢ omopoW Ha NUIAKTUYECKHH MaTepuaid IBM)KCHHUS HEOECHBIX TeN TOJ
JNEHCTBHEM CHJIBI TATOTEHHS (C HCIOJb30BAaHUEM JOMOJHUTENbHBIX HMCTOYHUKOB
uHpopmarun).

Pemienue TUMOBBIX pacu€THBIX 3afa4 B 1—2 JEHCTBUSA C OMOpPON Ha aJIrOPUTM,
IpeBapUTeNbHO Pa300paHHbIN COBMECTHO C MEJAaroroM C HCIOJIb30BaHHEM 3aKOHA
BCEMUPHOTO TATOTEHUS U POPMYIIBI JIs pacuéTa CUIIbI TSXKECTH.

Habmronenue u o0CcyxieHre ¢ TOMOUIBIO TIe1arora OMbITOB 10 U3MEHEHHIO Beca Tela
IIPU YCKOPEHHOM JBUKEHUU.

AHanu3 ¢ IOMOUIBIO ME€arora ycaoBU BOSHUKHOBEHUSI HEBECOMOCTHU U MEPETPY3KHU.
Pemienne TUMOBBIX pacu€THBIX 3afad B |—2 AeWCTBUSA C ONMOPOM Ha alrOpUTM,
MpeBapUTENIbHO Pa300paHHBIN COBMECTHO C MEJaroroM Ha onpezelieHUe Beca Tela B
Pa3IMYHBIX YCIOBUSIX.

AHanu3 ¢ Onopodl Ha TEXHOJIOTMYECKYIO KapTy HOJ PYKOBOJCTBOM IleJarora Cui,
JEMCTBYIOIMX Ha TENO, OKOALIEECS HA OIOPE.

Omnpenenenne ¢ TOMOUIBIO T€1Aarora HEHTpa TSHKECTH Pa3IudHbIX TEIL.
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3aKOHBI
COXpaHeHHUs
(10 )

Nmmynsc Tena. Hsmenenue
umnynvca.  Hmnynbe  cunvl.  3aKOH
COXpaHEHUs umnyinbca. PeakTuBHOE

newkenue (MC).

Mexanndeckas paboTa ¥ MOIIHOCTb.
PaGota cun TsKecTH, ynpyeocmu,
mpenus. Cesa3v dHepeuu U pabomol.
[TorenumanpHast SHEPTHUS Tena,
MOJHSTOTO HaJl MOBEPXHOCTHIO 3EMIIH.

Ilomenyuanonaa  suepeus  cocamou

npyocunvl.  KuHetwdeckas  sHeprusi.

Teopema o KuHemuueckou 3IHepUlU.

3aKOH  COXpaHEHHS  MEXaHWYECKOM

SHEPTUH.

Jemoncmpayuu

1. Tlepenaua HMITYJIbCa npu
B3aUMOJICHCTBUU TEI.

2. IlpeoOpazoBanust  PHEPrUM  TPH
B3aUMOJICHCTBUU TE.

3. Coxpanenue HUMITYJIbCA npu

HEYIPYyroM B3auMO/ICHCTBHUU.

4. CoxpaHeHue UMITYJTbCa pu
a0COJIIOTHO yIIPyrom
B3aMMOJIENCTBHH.

5. HabGnroneuue PEaKTHBHOTO
JIBHOKEHUS.

6. CoxpaHeHue MEXaHHYECKOM

SHEPTUU NPU CBOOOHOM IaJICHUU.
7. CoxpaHeHue MEXaHUYECKOM
SHEPrUu TPHU JBUKEHUHU Tella TMOJ
JeVCTBUEM MPYKUHBI.
Jlabopamopuwvie pabomot u onvimol.
1. Onpenenenue pabOTHl CUIIBI TPEHUS

Habnronenune u oOcykaeHHE C MOMOMIBIO IeJarora OMNBITOB, JAEMOHCTPHPYIOMIMX
nepefady MMIyJabca IPHU B3aUMOJEHCTBUU TEJ, 3aKOH COXPAHEHMs MMILYJIbCA IIPU
a0COJIIOTHO YIIPYroOM U HEYNIPYroM B3aUMOJIEHCTBUU TEIL.

Habmtonenne peMoHCTpauuu niefarora CHTyallMii B OKpYXalolled JKHU3HU C
UCII0JIb30BAHNEM 3aKOHA COXPAaHEHUS UMITYJIbCA.

PacriozHaBanue ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy 0] pyKOBOJICTBOM I€Jarora
SBJICHUSI PEAKTUBHOIO JBUKEHUS B NpUpoae U TexHuke (MC — Guomnorus).
[IpumeHeHre COBMECTHO € MEJaroroM 3aKkoHa COXpaHEHMs] MMITyJibca i pacuéra
pe3y/bTaTOB B3aUMOJICHCTBUS Tel (HAa MpUMEpax HEYNpyroro B3auMMOJECHCTBUS,
YIPYroro LEHTPaAIbHOIO B3aUMO-AECUCTBUA IBYX OJUHAKOBBIX TE€J, OJTHO M3 KOTOPBIX
HETO-BUXHO).

Pemrenne THMOBBIX PACUETHBIX 3a7ad B 2—3 JAEWCTBUSA C ONOPOM Ha alNTOPUTM,
IpeBapUTENbHO pa300paHHbI COBMECTHO C MENaroroM C MCMHOJIb30BaHHUEM 3aKOHA
COXPAaHEHHUS UMITYJIbCa.

Omnpenenenre ¢ onopoil Ha AUJAKTUYECKUIM MaTepuan padoThl CHIIbI YIPYTOCTH MpU
oJIbEME TPy3a C MCII0JIb30BAaHHEM HEMOABUKHOIO U MOABUAKHOTO OJIOKOB.
M3MepeHne COBMECTHO € IIEAAroroM MOIIHOCTH.

N3Mepenne ¢  mNoOMOIIBIO  Menarora  MOTEHI[MAJIbHOU
nehopMUPOBAaHHON MPY>KUHBI.

H3MmepeHne COBMECTHO C IENAroroM KHUHETHMYECKOM DJHEPruM Tejla IO JUIMHE
TOPMO3HOTO ITyTH.

HaOnronenue 3a 3KCIEPUMEHTAIBHBIM CPABHEHHMEM W3MEHEHHs IMOTEHIUAIbHON
Y KNHETUYECKON PHEPrUM Teja P JIBUKEHUU 110 HAKIIOHHOM INIOCKOCTH.
HaOnronenue 3a skcriepuMEeHTaIbHOM MPOBEPKOM 3aKOHA COXPaHEHHsI MEXaHUYECKON
SHEPIrUU IpU CBOOOJHOM MAJCHUU.

[TpuMmeHeHNnEe Ha HA4aJIbHOM YPOBHE, C OIIOPOM Ha JUIAKTUYECKUI MaTepuall 3aKOHa
COXPAHEHUsI MEXaHWYECKOW PHEPruM AJs pacuéra NOTEHLMAIbHOW M KHHETUYECKOU
SHEprui Tena.

Pemenune TUNOBBIX pacuéTHBIX 3a7ad B |—2 NEHCTBUSA € ONOPOM Ha AJITOPUTM,
IpeBapUTeNbHO pa300paHHBIH COBMECTHO C MEJAroroM C MCIOJIb30BaHHEM 3aKOHA
COXPAaHEHHUS MEXaHUUYECKOHN SHEPTHU.

SHEPTHH  YOPYTo
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IIpY PaBHOMEPHOM JIBUKEHUM Tela
10 TOPU30HTAIBHON IOBEPXHOCTH.

. Onpenenenne paboThI CHJIBI
YOPYrOCTH IIpU MOABEME TIpy3a
C MCIOJIb30BaHUEM HEMOBUKHOTO U
MOJIBIYKHOTO OJIOKOB.

. I3yuenne  3akOHa  COXpaHEHHUs
SHEpPruu.

Pa3nen 9. Mexanudeckue koJiedanus u BoJHbI (15 1)
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Mexannuecku
€ KoJIe0OaHusa
(79)

KonebarenpHoe JIBUKCHHE.
OcHoBHbIE XapaKTEPUCTUKU
KOJIeOaHMIt: epHoI, JacroTa,
ammuTyna.  Mamemamuueckuti  u
npyoscunHvll masamuuxu. Ilpespawenue
9Hepeuu npu KolebamenbHoOM
O0BUINCEHUU.

3aTyxatromue KoJIeOaHusI.
Boinyxnennsie konebanus. Pesonanc.

Jemoncmpayuu?

1. Habmronenne kosieObaHUl TeN TOJ
JNCHUCTBUEM CHWJIBI TSDKECTH W CHITBI
VIPYTOCTH.

2. Habmonenne kojieOaHW Tpy3a Ha
HUTH U Ha TIPY)KHHE.

3. HaOmronenue BBIHYKJICHHBIX
KoJieOaHUH U pe30HaHca.

Jlabopamopnwie pabomot u onvimeul.

1. Onpenenenuie 4acTOThl M TEpPHOJA
KoJebaHuit MaTeMaTH4eCcKOTo
MasiTHUKA.

2. Onpenenenre 4acToThl U MEpHOAA
KoJieOaHui MPYKUHHOTO MasiTHUKA
(WK BIIEKTPOHHAS IEMOHCTPALIUS).

3. UccnenoBanue 3aBHCHUMOCTH
nepuo/ia KoJiebaHuii MoABEIIEHHOTO
K HUTHU TPy3a OT JJIMHBI HUTH.

4. UccnenoBanue 3aBHCHUMOCTH
neproja KoJiedaHWl MPYKUHHOTO
MasTHHKa OT Macchl rpy3a (WiH
ANIEKTPOHHAS IEMOHCTPAITHS).

5. IlpoBepka HE3aBUCHUMOCTH TIEpHOAA
KoJebaHuil Tpy3a, MOABEIIEHHOTO K

Habnronenue konebanuii moja IEMCTBUEM CHIT TSDKECTH U YIIPYTOCTH M OOHapyXeHHE
IIPH TTOMOIIH TIe/Iarora moJ00HBIX KOJICOaHH B OKPYKAIOIIEM MHUPE.

AHanu3 COBMECTHO C II€JaroroM KojeOaHuM rpy3a Ha HUTH M Ha IPYKUHE.
Omnpenenenre Mo aJropuTMy 4acTOThI KOJI€OaHMI MaTeMaTU4eCKOro U Mpy>KUHHOTO
MassTHHUKOB.

Habuntonenue u 00bsiCHEHHE ¢ IOMOILBIO M1E€/1arora SBJICHUS PE30HAHCA.
HccnenoBanue ¢ onopoi Ha alropuT™, NMpeABapUTENILHO pa300paHHbI COBMECTHO C
NeJaroroM, 3aBHCHUMOCTH IepHoJa KojeOaHUI MOJBEIIEHHOTO K HUTH Ipy3a OT
JJIMHBI HUTH.

[IpoBepka ¢ omopoil Ha TEXHOJOTMYECKYI0 KapTy IMOJ PYKOBOJCTBOM II€[arora
HE3aBHCHMOCTH IepHoJia KoJieOaHHi rpy3a, OIBEUIEHHOIO K JIEHTE, OT MacChl Ipys3a.
HabGmronenne w  oOcykiaeHue  T1MOJ  PYKOBOJCTBOM  TieAarora  OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh IEpUOoJia KoJeOaHWW MpPYKHMHHOTO MasTHUKA
OT MaccChl I'py3a U KECTKOCTU NIPYKUHBI.

HpI/IMeHeHI/Ie C MOMOMIBIO mEgarora Mar€éMaTU4CCKOTO H IMPYKWHHOI'O MaidTHHUKOB
B KauecTBE MOJIeNel /Ui ONMCAaHUs KoJeOaHu B OKpY>KaIOLIEM MUDE.

Pemienue TUMOBBIX pacu€THBIX 3afa4 B 1—2 JEHCTBUS C OMOpPON HA aJIrOPUTM,
IpeBapUTEIbHO Pa300paHHbIIl COBMECTHO C MEJAroroM, CB3aHHBIX C BBIYMCICHUEM
WJIM OIICHKOM YacTOTHI (1eproia) KojaeOaHui
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HUTHU, OT MacChl Ipy3a.
. OnbITHI, JIEMOHCTpHUPYIOLIHAE
3aBUCHUMOCTbh II€puojia KoyieOaHUi
INPY>XUHHOIO MasATHUKA OT MAaCChI
rpy3a 1 *KECTKOCTU IIPY>KUHBI.

. U3mepenue yckopeHusi cBOOOJHOTO
najgeHust (wm JJIEKTPOHHAA
JIEMOHCTpAIus).
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MexaHu4ecKu Mexannueckue BoJiHBL — CBoiicTBa | OOHapy)XeHHE M aHAIN3 C MOMOIIBIO TE1arora BOJHOBBIX SBJICHUN B OKPYXArOIIEM
€ BOJIHBI. MEXaHUYECKUX BOJIH. [IpoodonvHbie u | MUpE.
3ByK (8 u) nonepeynvie 60aHbL/MuHa 60inbl  u | HabmiogeHWe COBMECTHO € IEJaroroM  pPacipOCTPaHEHUS TMPOJOJIBHBIX |
CKOpOCMb eé | IoNepeyHbIX BOJH (Ha MoJenM) M OOHApy)KEHHME aHAJIOTMYHBIX BHUJOB BOJH
pacnpocmpanenus. Mexanuueckue B IpUPOJIE (3BYK, BOISHBIE BOJIHBI).
B0JIHbL 8 MBEPOOM mele, celicMudeckue | Beraucienne B 1—2 fAeWCTBUS C  ONOpPOW HA QITOPUTM, MPEIBApUTEIIHHO
goanwl (MC). pa300paHHBI COBMECTHO C MEAAroroM JJIMHBI BOJHBI U CKOPOCTH PaCIpOCTPaHEHUS
3ByK. Ipomkocmsv 368yka u 6blcoma | 3ByKOBBIX BOJIH.
mona. Ompadicenue 38yka. Hngpaseyx | HabmoneHne 3a SKCIIEpUMEHTAIBHBIM OTIPEICIICHUEM TPAHUI] YaCTOTHI CIBIITUMBIX
U YI6mpaseyK. 3BYKOBBIX KOJICOaHUH.
Jlemoncmpayuu? HabGntonenne  3aBUCHMMOCTHM  BBICOTBI  3ByKa OT  4YacTOTbl (B TOM  4YHCIE
1. PacnipocTpaHeHre MPOJOJNBHBIX U | C UCTIOJIB30BAaHUEM MY3BIKATBHBIX HHCTPYMEHTOB).
MOTIEPEYHBIX BOJIH. Habnronenne u oOBsICHEHHWE C TIOMOIIBIO TIeJarora SBJICHHS aKyCTHYECKOTO
2. HaOmroneHre 3aBUCHMMOCTH BBICOTHI | pe30-HaHCA.
3BYKa OT 4aCTOTHI. UreHne COBMECTHO C TIEaroroM OPHUTHHAIBHOTO TEKCTa, MOCBAMIEHHOTO
3. AKyCTHUYECKHIl pe30HaHC. WCITOJIH30BAaHUIO 3BYKa (WM yAbTpa3ByKa) B TEXHHKE (9XOJIOKAIMs, YIbTPa3BYK B
MEIUIIMHE U Jp.); BHITIOJIHEHHE 3aJaHUI 10 TEKCTY (CMBICIIOBOE UYTCHHE)
Pasznea 10. JjieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)
DJIEKTPOMArH ONEeKTPOMAarHUTHOE nosie. | [ToctpoeHne mpOCTBIX pacCykJA€HUH Ha OCHOBE IOJATOTOBJICHHBIX BBIPAXKEHUM,
UTHOE ToJIe DnexTpoMarHuTHbIE BOJHBI. Cgoticmea | 000CHOBBIBAIOIIMX B3aUMOCBSA3b 3JEKTPUUECKOTO U MATHUTHOTO TOJICH.
U JIEKTPOMAT | 21ekmpomazHumuulx  @onH.  Lllkana | HabmoneHnue 3a 3KCIIEpUMEHTAIbHBIM U3YY€HHEM CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH
HHUTHbIE 9NEeKMPOMACHUMHBIX 60/1H. | (B TOM YHCJIE C TIOMOIILI0 MOOMIIBHOTO TesiehoHa).
BOJIHBI (8 1) Ucnonvsosanue  snekmpomacHumuulx | AHAIHU3 C IOMOIIBIO MEJArora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHu3Ma.

60/IH OJIs1 COMOBOIL CEA3U.
DJIeKTpOMarHuTHas TpUPOJa CBETA.
Ckopocth cBeTa. BosiHOBBIE CBOMCTBa
CBeETA.
Jemoncmpayuu?
1. CsoiictBa
BOJIH.
2. BoJIHOBEIE CBOIICTBA CBETA.

SJICKTPOMArHUTHBIX

AHamM3  COBMECTHO C  TIEaroroM TEKCTOB,  OIHKCBHIBAIOLINX
AJIEKTPOMArHUTHOTO W3JY4YEeHUS B MPHUPOJC: JKUBBIC OpPraHU3MBI,
HEOECHBIX TeJ (CMBICIIOBOE UTEHUE).

Pacno3naBanue W aHanM3 pPa3MYHBIX TPUMEHEHUH SIIEKTPOMArHUTHBIX BOJIH B
TEXHUKE C OTIOPOM Ha TEXHOJIOTUYECKYIO KapTy MO PYKOBOJACTBOM Te/Iarora.
Pemienne THMOBBIX pacu€THBIX 3aAay B 1—2 NEHCTBUSA C OMOpPOH HA aIrOPUTM,
MpeIBapuUTeNbHO Pa300paHHBIA COBMECTHO C MENAroroM ¢ MCIMoJib30BaHuEM (opMys
JUISL CKOPOCTH DIIEKTPOMATHUTHBIX BOJIH, JUTMHBI BOJHBI U YaCTOTHI CBETA.
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Jlabopamopusie pabomot u onvimol.

1. U3yuenue CBONCTB
JJIEKTPOMArHUTHBIX  BOJIH c
MTOMOIIEI0 MOOMIIBHOTO TeJIe(OHa.

Pa3zgen 11. CBeroBble siBjieHus (15 4)
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3aKoHBI
pacmpocTpaHne
Hus cBeTa (6

1)

JlygeBas monenb cBeTa. MCTOUHHMKH

CBeTa. Ipsamonunetinoe
pacnpocmpanenue ceema. 3ammenusl
Connya u Jlyne. OTpaxkeHHE CBeTa.
IInockoe 3epkano. 3axon ompadxcenus
ceema.
[Ipenomiienne cBera. 3akoH
npenomiieHus ceeta. [loanoe
BHYMpeHHee Ompaxcenue ceemd.
Hcnonvsosanue nonnozo enympenne2o
ompasiceHus 8 ONMU4eCcKux
C8eMO0BOOAX.

Jemoncmpayuu?

1. IlpsimosIMHEHOE PpacpOCTpaHEHUE
CBeTa.

2. OTpaxeHue cBerTa.

3. [Tony4yenune n300paKeHun B
IJIOCKOM, BOTHYTOM M BBIMYKIOM
3epKajax.

4. IIpenomieHue cBeTa.

5. Onrudeckuii CBETOBOI.

Jlabopamopnuwie pabomot u onvimel.

1. UccnenoBanue 3aBHUCUMOCTH Yria
OTpa)X€HHsI CBETOBOT'O JIy4ya OT yriia

MaJCHHUS.

2. N3yuenue XapaKTePUCTHK
M300paxKeHus] IpeaMeTa B MIOCKOM
3epKaje.

3. HccnenoBanue 3aBHCHUMOCTH yriia
NpEIOMIICHUS CBETOBOI'0 Jiyda OT
yriia nagcHus Ha rpaHune
«BO3YX—CTCKIIO».

Habmronenue OIIBITOB, JEMOHCTPHUPYIOIIUX SBJICHUE IIPSAMOJIMHEMHOTO
pacrpocTpaHeHus cBeTa (BO3HUKHOBEHHE TEHU U MOJIYTEHH), U UX UHTEPIIPETaIUs C
UCTIOJIb30BAHUEM MTOHATHS CBETOBOTO JIy4a.

OObsicHEeHHE W MOJCIHMPOBAHUE TIOCIE PACCY)KICHHS C TIEJaroroM I0 CXeMme
COJTHEYHOT'O U JIyHHOTO 3aTMEHHH.

HccnenoBanue ¢ onmopoil Ha TEXHOJIOTMYECKYIO KapTy IMOJ PYKOBOJCTBOM IIe/larora
3aBHCHMOCTH YTJIa OTPaXKEHHUsI CBETOBOTO JIyda OT YTJIa ITaICHHUS.

N3yuenne ¢ mOMOIIBIO TIe1arora CBOWCTB H300paKeHUS B TUIOCKOM 3epKalle.
HabGntonenne u 00ObsSCHEHHME COBMECTHO C II€JaroroM OIBITOB IO MOJYYEHHIO
n300pakeHH B BOTHYTOM M BBINTYKJIOM 3epkaniax. Habmonenue u o0bsicHeHHe mociie
paccyKJIeHHs C MEAaroroM IO CXeME OIBITOB TI0 TPEIIOMIICHHIO CBETa HA TPaHMIIC
PA3JIMYHBIX CPEJ, B TOM YHCJIC ONIBITOB C ITOJHBIM BHYTPCHHHUM OTPA)KCHUECM.
HccnenoBanue moJ pyKOBOJCTBOM TI€arora 3aBUCHMOCTH YTJia TMPETOMIICHHS OT
yIJ1a aJIeHUs] CBETOBOTO JTyda Ha TPAHHIIE «BO3TyX—CTEKIIOY.

Pacno3naBaHne ¢ MOMOINBIO TeAarora sIBICHHH OTPaKCHUS W TPEIOMIICHHS CBETa
B [IOBCEJHEBHOM JKM3HU. AHalNU3 U OOBSACHEHHE COBMECTHO C IENAaroroM SsBJIECHUS
ONTUYECKOTO MUpaXKa.

Pemienue TUMOBBIX pacu€THBIX 3afa4 B 1—2 JEHCTBUS C OMOpPON HA aJIrOPUTM,
IpeBapUTENbHO pa300paHHbI COBMECTHO C MEAArOrOM C MCIOJIb30BAaHHEM 3aKOHOB
OTPa)KEHUs U IIPEJIOMIIEHUS CBETA.
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JIMH3bI Jluaza. Xom syuedr B gmH3e. | [lodydeHue MO KOHTPOJEM TMeAarora M300paKeHUH ¢ MOMOIIBI0 COOUpAromeld u
u ontuyeckue | Onmuueckas cucmema | paccenBarouIeii TUH3.
npudops (6 gomoannapama, MUKpOCKONa u | Ompenenenue ¢ OMOPOl Ha aNTOPUTM Pa3pabOTAHHOTO COBMECTHO C MEIarorom
q) meneckona (MC). [na3 xax onmuueckas | POKYCHOTO pacCTOSTHUS U ONITHYECKOW CHIIbI COOMPAIOIICH JIMH3BI.
cucmema. Bnuzopykocmo u | AHanM3 COBMECTHO C II€JaroroM YCTPOMCTBa W NPUHIMIA ICWCTBUS HEKOTOPBIX
O0abHO30PKOCMb. ONTUYECKUX MPUOOPOB: (hoToammapara, MUKpockorna, Teneckona (MC — Ouomnorus,
Jemoncmpayuu? ACTPOHOMHS]).
1. Xon nyueit B coOuparoiei JuH3e. AHanu3 ¢ OMopoi Ha TEXHOJIOTHYECKYIO KapTy MOJI PyKOBOJACTBOM TI€Iarora siBJICHHUI
2.XoJ Iy4yel B paccemBaromIe JIMH3E. | OMU30PYKOCTH M JATbHO30PKOCTH, TPUHIHIA AeWCTBUS 09KoB (MC — Ouosorus).
3.ITomy4yenune M300pakeHUi c
MTOMOTIIBIO JIMH3.
4. Tlpunuun neiictBus QoToamnmnapara,
MHUKPOCKOTIA U TEIECKOTIA.
5.Mozenb riasa.
Jlabopamopnuwie pabomot u onvimeol.
1.TTony4yenue n300pakeHui c
TTOMOTIIBIO0 COOMPAIOIIIEH JTUH3HI.
2.0mnpeneneHue (hokycHOTO
paccTossHUST ¥ ONTHUYECKON CHIIBI
cobuparomei JIUH3BI (wm
ANIEKTPOHHAS IEMOHCTPAIHS).
Pa3znoxenne Pasznooicenue  6enoco  ceema 6 | HabmiogeHne cCOBMECTHO € MEAAroroM o pasyiosKeHUI0 OeJIOTo CBETa B CIIEKTP.
oesioro cBera | cnekmp.Onvimul Hotomona. Cnoowcenue | Habmonenue u oObscHeHHe Ha 0a30BOM ypOBHE NOJI PYKOBOJACTBOM IeJarora
B cniekTp (3 4) | cnekmpanvhvix  ygemos.  Jucnepcus | ONBITOB MO MOTYYEHUIO OETIOTO CBETA MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
ceema. [TpoBenenue u 00BACHEHUE MOJ PYKOBOJCTBOM I€Jarora OMBITOB 0 BOCHPUATHIO
Jemoncmpayuu? [[BETa IPEIMETOB MPHU UX HAOIIOJACHUN Yepe3 IBETOBbIE (PUIBTPHI (LIBETHBIE OUYKH).
1.Paznoxxenue Oemoro cBera B
CHEKTD.
2.Ilomyyenue Oenoro cBera IpHU

CJIOKEHHH CBETA PAa3HBIX IIBETOB.
Jlabopamopnwvie pabomot u onvimol.
1.0nbITEI O pa3nokeHuro Oenoro
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CBETa B CHEKTP.

2.00bITBIl  TIO  BOCHPHATHIO IIBETA
MpeAMETOB TMpPU HUX HAOIIOJCHUU
4epe3 IIBETOBbIC (PUITBTPEHI.

Pa3nen 12. KBanroBbie siBjienus (17 1)

Hcenyckanue
U NOIJIOLEHHU
e

CBeTa aTOMOM
(4 )

Onvimul Pezepghopoa u mnanetrapHas
MoJzens aroma. Mogens aroma bopa.

Ucnyckanue u nocnowenue ceema
aAmomomM. Keanmui. Jlunettuamuie
cneKxmpui.

OO6cyxieHne ¢ MOMOIIBI0 Teaarora 1eau omnbIToB Pedepdopaa mo uccienoBaHUIO
aTOMOB, BBIJIBJKEHUE TUIIOTE3 O BO3MOXKHBIX PE3yJIbTaTaX OMBITOB B 3aBUCUMOCTH OT
IPEJI0JIaraéMoOro CTPOEHUs aTOMOB, (JOPMYJUPOBAaHHE BBIBOJOB M3 PE3YJIHTATOB
OTIBITOB.

OO6cyxieHrne ¢ Onopol Ha TEXHOJOTMYECKYI KapTy IOJ] pyKOBOJICTBOM IeAarora
IIPOTUBOPEUYUH IUIAHETAPHOW MOJIENM aTOMa M OCHOBAaHWMM A rumote3sl bopa o
CTaIlIOHAPHBIX OPOUTAX AIIEKTPOHOB.

Habmtonenne coBMeCTHO C TMEeJaroroM CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB
W3JIYyYCHHS] pPa3audHbIX BemecTB. OOBsICHEHHWE C ONMOpOoM Ha AWJAKTHYCCKUN
MaTepHa JINHENYaTbIX CIICKTPOB U3JIy4CHHUS.

Crtpoenue
aTOMHOI0

siapa (6 )

PanmnoaktuBHOCTB. Anbgha-, bema- u
eamma-uznyyenus. CTpoeHUE aTOMHOTO
sanpa. Hyknonnas mooens amomHo20

a0pa.  HMzomonwi.  Paouoaxkmuemvie
npespawenus. Ilepuoo nonypacnaoa
aAmoMHbIX s0ep.
Hemoncmpayuu
1. CnexTpbl U3ITy4eHUs u
MIOTJIOII[EHUSI.

2. CriekTphbl pa3IHyYHbIX T'a30B.

3. Criextp BOAOpOA.

4. HaGmioieHe TpeKOB B Kamepe
Bunbcona.

Jlabopamopnwvie pabomot u onvimol.

OOcyXJileHHe COBMECTHO C TEJaroroM BO3MOJKHBIX THIIOTE€3 O MOJEISX CTPOCHHS
aapa.

OmpeneneHre 1O CXeMe C HCHOIB30BAaHHEM METOAMYECKOTO MaTepuana Ioj
PYKOBOJICTBOM Ileflarora cocTaBa siiep HO 33JaHHBIM MAacCOBBIM M 3apsIOBBIM
YHCIIaM | IO TOJIOKEHHIO B IIEPHOINYECcKOl cucteMe aneMeHToB (MC — xumus).
AHanM3 ¢ OmoOpol Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM II€Aarora
U3MEHEHHsI COCTaBa S/pa M €ro IOJIOXKEHUS B NMEPUOJMYECKOi cucrteme mnpu [1-
paauoakTuBHOCTH (MC — XuMmus).

HccnenoBanue ¢ MOMOIIBIO ME1arora TPeKoB [1-4acTHIl 10 TOTOBBIM GoTorpadusim.
HaOmionenne 3a nemoHcTpanueid paOOThl W3MEPEHHUs paJualdoOHHOTO (oHA C
HIOMOUIBIO JO3UMETPA, OIICHKA €T0 MHTEHCUBHOCTH.

AHanmu3 COBMECTHO C IMeJaroroM OHOJOTMYECKMX W3MEHEHHUH, MPOUCXOJAIINX 0]
JeicTBUEM paoaKTUBHBIX u3nyueHuit (MC — Ouosnorus).

HaGntonenune nemMoHcTpanuu 00 HCHONBb30BaHUE pPAJMOAKTUBHBIX H3JIy4YeHUH B
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1. Habnooenue CHIIOUIHBIX u
JIUHEUYambIX CHEKMPOG UTYUEHUS.
2. VlccnenoBaHue TPEKOB: M3MEPEHHE
SHEPTUH YaCTHIBI MO TOPMO3HOMY
nyrtd  (no ¢dororpadusam) (wam

AJIEKTPOHHAS IEMOHCTPALHS).

meauiune (MC — Ouosorus).

SnepHbie
peakuumu (7 4)

Snepubie peaKkuuu. 3aKoHBI
COXpaHEeHHsI 3apsIOBOTO M MacCOBOTO
YuCeN. JDHepeus C8A3U AmOMHbIX s0ep.
Ceazb  maccel u ouepeuu. Peaxyuu
cunmesza u oenenusi sioep. Mcmounuxu
onepeuu Connya u 3630 (MC).

AnepHas  sHepretuka. [leiicmeus
PAOUOAKMUBHBIX UTVYEHUl HA JHCUBbIE
opeanusmwvl (MC).

emoncmpayuu

1.PaGoTa cuérymka HMOHUBHPYIOIINX
W3TyYEHHU.

2. Peructpanus W3JTy9CHUS
MIPUPOIHBIX MUHEPAJIOB u
MIPOJTyKTOB.

Jlabopamopnuwie pabomot u onvimel.
1.3mepenne paanoakTUBHOTO (oHA
(WK BIIEKTPOHHAS IEMOHCTPALIHS).

Pemenne TUMOBBIX pacu€THBIX 3aAay B 1—2 neHCTBUSA C OMOPOM Ha AIrOpPUTM,
IpeIBapUTENBLHO pa300paHHbI COBMECTHO C MEAAroroM ¢ MCHOJIb30BaHUEM 3aKOHOB
COXPAHEHHUs MacCOBBIX U 3apsIOBBIX YHCEN Ha ONpEesIeHUuE Pe3yabTaToB SAEPHBIX
peakuuii; aHaJlu3 BO3MOXKHOCTH MJIM HEBO3ZMOXKHOCTH SIIEPHON PEAKITHH.

OneHka ¢ MOMOIIBIO TEJarora 3HEPruu CBSI3U S/I€p C MCHOJb30BaHUEM (DOPMYIIBI
OWHIITEMHA.

OO6cyx/1eHne COBMECTHO C MEJaroroM MEpCleKTHB HCIOJIb30BAHUS YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3a.

OOcyxJeHne COBMECTHO € MEJaroroM HpEeUMYLIECTB M JKOJIOTHYECKHUX IpobieM,
CBSI3aHHBIX C syiepHOM 3HepreTrkoil (MC — skomorus).

IHoBTOpUTENbHO-00001IAKOIIUIE MOTYJIBb (9 1)

Cucrematusail
s U
00001IeHHE
MIPEIMETHOTO
COJIepKaHUS

O06o0menne copepkaHus KaKIOTO U3
OCHOBHBIX pa3/ieJioB Kypca (DU3HKH:

MCXaHHUYCCKUC, TCIIJIOBBIC,
QJICKTPOMAIrHUTHEIC, KBAaHTOBBIC
SABJICHHA.

Brinonnenue ¢ moMoIibpio neAarora y4eOHbIX 3aaHui, TPeOYIOIIUX AEMOHCTPAIUU
KOMIIETEHTHOCTEH,  XapaKTepU3YIOLIUX  E€CTECTBEHHOHAYYHYK)  I'PaMOTHOCTH:
MPUMEHEHUS TIOyYEHHBIX 3HAHHUM ISl HAYYHOTO OOBSICHEHUS (DU3HUECKUX SIBICHUN
B OKpY)Karolllel MpUpOoJe U MOBCEIHEBHOM KU3HHU, a TaK)Ke BBISBICHUS (PU3MUECKUX
OCHOB psna COBPEMEHHBIX TEXHOJIOTHI; MIPUMEHEHUS OCBOEHHBIX
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U OIBITA
NeSATeIbHOCTH,
npuooOpe-T¢HH
Oro TIpH
W3yYEHUH
BCEro Kypca
buzuku

Hayunblii MeTOn MO3HAaHUSA U €0

peanuzanus B bu3nIecKux
UCCIIEJOBAHMSIX.

CBsi3p  (UBMKM W COBPEMEHHBIX
TEXHOJIOTUH B o0jmacTé  mepenadu

nH(pOpMAIINH, SHEPTETUKE, TPAHCTIOPTE

IKCTIEPUMEHTAIBHBIX YMEHUH ISl UccleioBaHus (PU3HUECKUX SBJICHHUA, B TOM YUCIIE
JUIsl TIPOBEPKU TUIIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEH.

Pemenne TUNOBBIX pacu€THBIX 3a7ady B 1—2 neHCTBUSA C OMOPOM Ha aIrOpPUTM,
NpeBapuUTEeNIbHO  Pa300paHHBIE COBMECTHO C TI€JaroroM, B TOM  YHCIE
NPENOIaraloIiuX HCIOJIb30BaHWEe (U3MYECKOM MOJETM ¢ OCHOBAaHHBIX Ha
COJIEpKaHUU PA3JIMYHBIX Pa3feloB Kypca (pU3UKU.

[Tpu pazpaboTke pabouelt mporpaMMbl B TEMATHIECKOM TIAHUPOBAHUH JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH MCTIOIB30BAHUS DIIEKTPOHHBIX
(1mupoBeIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOMMXCS YU€OHO-METOIUIECKUMU MaTepuaiaMu (MyIbTUMEIUNHBIE TIPOTPAMMBEI,
AIIEKTPOHHBIC YICOHUKH U 33JJaYHIKH, dJICKTPOHHBIC OMOIIMOTEKH, BUPTYAIbHbIEC Ta00paTOPHH, UTPOBBIC IPOTPAMMBI, KOJUIEKIIHU IIH(PPOBBIX
00pa3oBaTeNIbHBIX PECYPCOB), pean3yIouInX aunakruyeckue Bo3moxknoctu MKT, conepxanuu

IHHOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

JIeKTPOHHbIE HU(PPOBbIE
oOpa3oBaTe/ibHbIE

pecypchl

Jara

KourpoJuanHLie
p U3ydeHust

padoThbI

IIpakTuyeckue
padoThbI

®du3rka — HayKa 0 IpUpo/IE.
SIBnenus npupoapl. Puznyeckue 1
SIBJICHUS

MexaHH4YeCKHE, TEIUIOBBIC,
ANEKTPUYECKUE, MAarHUTHBIC, 1
CBETOBBIC, 3BYKOBBIC SIBIICHUS

dus3nyeckue BEIUUMHBI U UX
HU3MCPCHUC

Ypok-uccnenosanue "M3mepenune
TEMIEPATYPHI PU TTOMOIIN
XKHUAKOCTHOTO TEPMOMETpA U
JaTYMKA TEMIIEPATYphI"
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Kak ¢u3uka u qpyrue ecTeCTBEeHHbBIE
HAaYKH U3Y4arOT IPUPOY.
EcrecTBeHHOHAYUYHBIN METOI
no3Hanus. Onucanue GU3NYeCcKux
SIBJICHUH C TIOMOIIBIO0 MOJCIICH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenosanue "[Ipoepka
TANOTE3BI: JATBHOCTH MOJIETA
apuKa, MymeHHOro
TOPU30HTAIILHO, TEM OO0JIbIIIE, YEM
0oJibIie BBICOTA IMycKa"

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHWE YacTuIl BENIECTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoBanue «OMNbITHI IO
HaOJIFOIEHUIO TEIUIOBOIO
pPaCIIUPEHUS Ta30BY

10

Al"pel"aTHI)Ie COCTOSAHHA BCIICCTBA

11

B3anmocBs3b Mex 1y cBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
Oco0EHHOCTH arperaTHbIX
COCTOSIHMH BOJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

12

MexaHndeckoe IBUKEHUE.
PaBHOMEpHOE U HEpaBHOMEPHOE
JIBUKCHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

Ckopocts. EnnHuIer ckopoctu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a079c

14

Pacuer IIYTHU 1 BPEMCHU IABUKCHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4
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WNuepuus. 3akoH UHEPIUH.

15 B3aumoielicTBre Ten Kak NpuyruHa Eubmorexa IOK
https://m.edsoo.ru/ff0a0c10
W3MCHECHHSI CKOPOCTH JIBIDKCHUS TEll
IImoTHOCTE B .
16 M;ISCI)I (I)/IC061)66311\I/1121€ (;Ziz If(? (;?)T bubnorexa [TOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTHU
JlabopaTtopHnas pabota
17 «OmnpeneneHue TIOTHOCTH TBEPIOTO
Tema»
18 Pemenue 3amau mo reme bubmmoreka [{OK
"[TnoTHOCTH BenecTa" https://m.edsoo.ru/ff0al23c
Cuita Kak XapaKTepHUCTHKA
19 B3auMoaeicTug Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3ydyeHue
20 3aBUCHUMOCTH PACTSHKCHUS
(nedpopmanun) Mpy>KUHBI OT
MPUIIOKEHHON CHJIIBI»
21 SIBnenune Tarorenusa. Cuiia TSHKECTH
22 | waconinesn, Boo rera. Pemenms bu6morera LIOK
" " https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuiia TsbKecTH
w | Tt e B LOK
https://m.edsoo.ru/ff0a1502
IJIAHET
bubnuoreka [JOK
24 N3mepenue cun. lunamometp https://m.edsoo.ru/ff0al8ce
bu6mmoreka [JOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HallpaBJIE€HHBIX bubnunoreka [JOK

110 OJHOM IPSIMOM.

https://m.edsoo.ru/ff0ala70
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PaBHOielicTBYyOIIAs CHII

27

Pemenue 3anau no reme
"PaBHogeiicTByromast cri"

28

TpeHune CKoJIbXKEHUS U TPEHUE
nokosi. Tpenue B nmpupoae u
TEXHUKE

bubmmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHnas pabora «3yuenue
3aBHUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa CONMPUKACAIOIINXCS
ITIOBEPXHOCTEN»

bubmmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI

31

Pemenue 3amaq nmo remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cry, «CHIbIy,
«PaBHOACHCTBYIOIIAS CHUID»

bu6moreka [IOK
https://m.edsoo.ru/ff0alde0

32

[TpoMexxyTOUHBIN KOHTPOJIb 3HAHUH
o TemaM: «MexaHnueckoe
IBUKEeHHE», «Macca, III0THOCTbY,
«Bec Tenay, «I'paduyeckoe
n3zo0paxenue cuimy, «CHib»

33

Jasnenune. CriocoObl yMEHBIIICHUS U
YBEJIIMYCHUS 1aBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiieHue ra3za. 3aBUCUMOCTD
JaBJIECHM ra3a oT 00bEMa,
TEMIEPATYPHI

bubnuoreka [JOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBiaeHUst TBEPABIMU
TeJaMH, KUJKOCTSIMU U Ta3aMU.
3akou ITackans

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

Z[aBJ'IeHI/Ie B )KXUJKOCTH U Tra3se,
BBI3BAaHHOE JCUCTBHEM CHJIbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718
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TAXKECCTHU

37 Pemenue 3anau no reme «/laBnenue bubnmoreka [JOK
B )KHMJIKOCTH U rase. 3akoH [Tackais https://m.edsoo.ru/ff0a2826
bubmmoreka [{OK
38 Coobmaiomecs cocy/b! https://m.edsoo.ru/ff0a2970
39 I'uapaBnmueckuii mpece bubmmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
KUJIKOCTHBIN HACOC
Atmocdepa 3eminu. [Tpuunnbl
4 oboromcn Sesam, Samcuocrs uGanotesa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO JTABJICHHS OT BBICOTHI
HaJ[ YPOBHEM MOPSI
42 Bec Bo3nyxa. AtmMmocdepHoe bubnuoreka [IOK
JaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubmuorexa [JOK
nasnerust. OnelT Topprueu https://m.edsoo.ru/ff0a2da8
44 f[zEJI;IZIIjIIIl:I/I; ZTTBBi,TEAoOTi?ZI;I;O;SOBHeM Bubmzorexa LHOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepous. AtmocdepHoe bubnmuoreka [JOK
JaBJICHHE HA Pa3JIUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau o teme
46
"AtmocdepHoe naBiaeHue"
g | e s BuGaorra LOK
' https://m.edsoo.ru/ff0a3276
ApxuMmesioBa cuia
JlaGoparopHas paboTa § BuGnuotexa LIOK
48 «OnpeneneHue BhITAIKABAOIIEH

CHUJIbI, IEVCTBYIOILIEN Ha TEJIO,

https://m.edsoo.ru/ff0a33fc
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IIOTPY>KCHHOC B )KUAKOCTB»

49

JlaboparopHas paboTa 1Mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca
TeJa B BOJC OT 00bEMa
MOTPYKEHHOM B KUJIKOCTh YaCTH
TEIay

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabota
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYHPOBAHUE JIOJKHU H
OTpeieNIeHuE €€
rpy3010AbEMHOCTH"

52

Pemenne 3amay mo reMam:
«IlimaBanue cynoB.
Bo3nyxomnaBanue», «JlaBnenue
TBEPABIX TEJN, )KUAKOCTEU U ra30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimHocTs. EauHuer MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoanue "Pacuér
MOIITHOCTH, Pa3BUBAaEMOM TIPH
noanéMe o jectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha pryare

57

KonTposnpHas paboTa o teme
«JlaBneHue TBEp/bIX Tell,
KHUJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepoyHas
pabota

58

PesepBHblil ypok. Pabora ¢

bu6nmoreka [JOK
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TEKCTaMHU 1o TeMe «JlaBneHue
TBEPABIX TEJ, KUJAKOCTEH U ra30By» /
Bcepocculickas npoBepoyHast
pabota

https://m.edsoo.ru/ff0a4ffe

59

Poruaru B Texuuke, ObITY U IPUPO/IE.

Jlaboparopuas paboTa
«HMccnenoBanue ycioBHi
pPaBHOBECHS pbIUaray

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0a478e

60

Pemmenne 3a1au o reme «YCI0BUI
PaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment mosesnoro aercTpus
MexaHusma. Jlaboparopuas pabota
«3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amau mo teme "Pabora,
mortHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noteHmaibHas
SHeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

HroroBas npomexyTouHas
aTTecTanus. 3aKOH COXpaHEHUS
MEXaHUYECKOM 3Hepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJILHOE ONPECIICHHE
W3MEHEHUS KUHETUYECKOW U
MOTEHIMATBLHON SHEPTUH TPU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
JI0CKOCTH"

66

KonTponsHas paborta o Teme
«PaboTa 1 MOIIHOCTh. DHEPIHs»

67

PezepHblit ypok. Pabora c
TEKCTaMU 110 TeMe "MeXxaHuuecKkoe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6
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nBmkenune"

PezepHblii ypok. Pabora c

68 TexcTtamu 1o teme "Pabora. 1
MoiuHoCTb. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 5 12

[TPOTPAMME
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8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe NN poBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe e — pa3oBareJ e
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKO M 1 bubnuoreka [JOK
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
TTOATBEPIK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Monenu TBEPAOTO, )KUAKOTO U
3 ra3())106pa3HoI;l(1) coémaimﬁ 1 bubmorexa HOK
https://m.edsoo.ru/ff0a540e
BEIECTBA
OO0bscHeHne CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHUU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
BxoaHO KOHTPOJIb 3HAHU.
5 Kpnf:[TananeCIIZHe 1 aMopdHbIE 1 1 bubmorexa I[TOK
https://m.edsoo.ru/ff0a5800
Tena
6 CmauuBaHue U KanUuJUISPHOCTD. 1 bubnuoreka [JOK
IToBEpXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHne U CKATHE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
U3MEHEHHs BHYTPEHHEH SHepruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmoreka [{OK

= BCIIIECTB U MAaTEPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepeeHus"

12 KommaecTBo TemnoTel. Y nenbHas bubmmoreka [{OK
TETI0OEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TETUIOBOTO OanaHca.

13 TSHJ‘IOO6M€H 1 TEIJIOBOE bubmiorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHnas pabota

14 "UccnenoBanue sBICHUS bu6moreka [IOK
TEIJI000MEHA P CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"

Pacuer xommdecTBa TEILIOTHI,

15 HEOOXOUMOTO JJIsI HarpeBaHUs
TeJa M BBIICTSIEMOTO UM MPH
OXJIAXKICHUH
JlaGopaTtopHnas pabota

16 "Oane)L[enIe)HI/Ie Iy)fneanoﬁ bubmorexa LIOK

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIIECTBA

17 DHeprus ToruBa. Y ieabHas bu6mmoreka [JOK
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a

18| xpmoranmaeonm ren. Vaermras Bumorexa LIOK

’ https://m.edsoo.ru/ff0a71d2
TEIJI0TA IJIABJICHUS
19 %ﬁgﬁ;ﬁggﬁi 1;;23210171 TEIUIOTHI Brbmiorexa LJOK
" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbaa
20 [TapooGpazoBaHue U KOHCHCAIUS. bubnuorexa [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c
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21

Kunienue. Y genbHas temiora
napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI
KHIICHHUS OT aTMOC(EPHOTO
JTABJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabora "Onpenenenue
OTHOCHUTEIHOW BIAXKHOCTH
BO3IyXa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3JyXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHYyTPEHHErO CTOPAHMS

25

KII/ TermoBoro aBuratens.
TennoBsle ABUTATENN U 3alATA
OKpYKarole cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEpPrUH B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TensoBrie SIBIICHHUS.
H3MeHenune arperaTHbIX COCTOSIHUM
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

[IpoMexyTOUHBII KOHTPOIIb
3HaHuH. 1o TeMe "TennoBbie
siBJIeHUS. MI3MeHeHne arperaTHbix
COCTOSIHMH BeriecTna"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTtpuzainus Tein. J[Ba poga
AIEKTPUUECKUX 3apsI0B

30

Ypok-uccnenoBaHue
"DnexkTpu3anus Teqa UHAYKIUEH 1
IIPY CONPUKOCHOBEHUU"
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31 B3aumoneiicTBue 3apsKeHHBIX TelL. bubmuorexa [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.

30 HanpsikeHHOCTD 3JIEKTPUYECKOTro bubnuorexa [JOK
noJist. [IpuHIMD cynepro3uium https://m.edsoo.ru/ff0a8a0a
NEKTPUYECKUX IMOJIEH
Hocurenu snexTpudeckux 3apsaoB.

33 DOnemenTapHsbIi 3apsin. CTpoeHne
aToMa

34 [IpoBOJHUKY U TUAJIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHHS AIICKTPHUUESCKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3aga4 Ha mpuMeHeHNe bubnuoreka [IOK
CBOWCTB AJICKTPUUECKHX 3apsIJIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUH TOK, YCIOBUS €TO Butmotexa LIOK

36 cymiectBoBaHus. McTOUHUKH https://m.edsoo.ru/ff0ag5ad
AIIEKTPUYECKOTO TOKa " '

. bu6mmoreka [IOK

37 JleficTBUSI STIEKTPUIECKOTO TOKA https://m.eds0o.ru/ff0ag6h?
VYpok-uccnenoanue "JleiictBue

38 ANEKTPUYECKOTO TOJIsI Ha 1
MPOBOJIHUKHU U JTUAIEKTPUKHU"

39 DJIEKTPUYECKHUI TOK B METaslIax, bubnmuoreka [JOK
JKUIKOCTAX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuyecKkas 1uenb 1 eé
COCTaBHBIE YaCTU
?Hna Toka. JJaboparopHas padora Bubmorexa LIOK

41 W3mepenue u perynupoBaHue 0.5 https.//m.edsoo.ru/ff0aghd6
CuJIbl TOKA" " '
DJeKTpUUecKoe HalpsKeHHeE.

42 Bonbr™merp. JIabopatopHast pabora 0.5 bubmmorexa [IOK

"M3MepeHue U peryJmpoBaHue

https://m.edsoo.ru/ff0a9e14
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HanpspkeHus"

ConpoTuBieHue IPOBOJHHKA.

bubmmoreka [{OK

43 YACILHOE CONPOTHBIICHHE https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaboparopHas paboTa
"3aBUCUMOCTb JIEKTPUUYECKOTO

44 CONIPOTHUBIICHHUS IPOBOJHMKA OT €TI0 Eggg?/ﬁzzi;—g?,ﬁ 02738
JUTAHBI, IO TOTICPEIHOTO
ceueHus u marepuaina"
3aBUCUMOCTD CHJIBI TOKA OT Butmorexa [IOK

45 HANpAKCHM. 3akon Ova Uit https://m.edsoo.ru/ff0aa44a
ydacTKa [eru
JlaGopaTtopHnast pabota
"UccneqoBane 3aBUCUMOCTH CHIIEI Bubmorexa [IOK

46 TOKd, HAYIIETO HEPE3 pesuctop, ot https://m.edsoo.ru/ff0aa04e
COMPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [locnenoBarenbHOE U MapauIEIBLHOE
COEIMHEHUS POBOIHUKOB
JlabopaTtopHnas pabora "IIpoBepka

48 MpaBuia CJIOKEHUS HaIIPSKEHUI bubnmuoreka [JOK
[IPH [IOCJIEI0BATEIHHOM https://m.edsoo.ru/ff0aaa58
COCJIMHEHUH ABYX PE3UCTOPOB"
JlaGopaTtopHnas pabora "IIpoBepka

49 MIpaBUJIa JUIS CUJIBI TOKA MPU bubnunoreka [JOK
napajIeIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1ay Ha IpUMEHEeHHE Bubmorexa LIOK

50 3akoHa OMa Juist pa3IMuHOTO https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS MPOBOIHUKOB

51 PaGoTta u MOIIHOCTH bu6mmoreka [JOK

QJICKTPUYICCKOT'O TOKA. 3akoH

https://m.edsoo.ru/ff0ab124
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Jxoynsa-Jlenna

JlaboparopHas paboTa

bubmmoreka [{OK

52 "Onpenenenne pa6OTI,’,I 1 MOTIHOCTH https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKA
DNEeKTPUYECKUE LIETIH U
53 MOTPEOUTENN SIEKTPUIECKOI bubnuorexa [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 HOCTO?IHHE)IC MarHMThI, UX
B3aMMOJICHCTBUE
55 VYpok-uccnenoBanue "N3yuenne bubmuorexa [JOK
0JIEH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€ Tosie. MarauTHoe 1moJie
56 3eMJIM ¥ €0 3HaYCHUE TS KU3HU bubmorexa HOK
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEeKTPUIECKUE 3apsbl.
57 3apsoKeHHBIC TGJI'I)a U UX - bubmmorexa HOK
o . https://m.edsoo.ru/ff0abd2c
B3auMo/ieicTBus. [locTosTHHBIN
AJIEKTPUYECKUN TOK"
HroroBas mpomexyTouHas
aTTecTalus 1o TeMe
58 "DnexkTpuuecKue 3apspl. 1 bubnmuoreka [JOK
3apspKEeHHBIC Tella U UX https://m.edsoo.ru/ff0abea8
B3auMoaeiicTBus. IlocToOSIHHBIN
ANEKTPUYECKHUI TOK».
PesepsHriit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTosHHbIN
59 ANIeKTpUUYECKHid TOK" / 1 bubmmorexa [IOK
9 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepoyHas
pabota
60 OmneiT Opcrena. MarauTHoe noJie bub6nuoreka [IOK
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QJICKTPHUYCCKOI'0 TOKa MarxautHoe
I10JIC KaTYIIKH C TOKOM

https://m.edsoo.ru/ff0acld2

61

[IpuMeHenue >1eKTpOMarHiuTOB B
texHuke. JlaboparopHas pabota
"N3yueHue neicTBUSI MarHUTHOTO
110JIsI HAa IPOBOJIHUK C TOKOM"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

62

DneKTpoABUTaTeNb MOCTOSIHHOTO
Toka. Mcrons3oBanue
AJIEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHcTpynpoBaHue u u3ydeHue
paboThI 3eKTpoABUTATENS"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apajes. 3akoH
3JIEKTPOMArHUTHON WHTYKIIHH.
[IpaBuno Jlenna

64

OnekrporeHeparop. CrocoOs
MOJTYYEHHS ANEKTPUUECKON
SHEpPruu. DJIEKTPOCTAHLIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPruun

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTpUYECcKue u
MAarHUTHBIE SIBJICHUSA"

66

KonTtponbHas pabota no teme
"DJIeKTpUUECKHE U MAarHUTHbBIE
sIBJICHUS"

bubnuoreka [JOK
https://m.edsoo.ru/ff0ach14

67

PesepsHriit ypok. Pabora ¢
TekcTaMu 110 TeMe "TemnaoBrle
sABJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PezepHblit ypok. Pabora c
TEKCTaMU 110 TeMe "MardauTHbIe
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‘ ABJICHUS"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka KonTt I Hara o0pa3oBaTe/bHbIE
/i Beero POJIbHBIE PAKTHYECKHE | pouyoyyg P
padoTsI padoThbI pecypchl
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKA
2 Cucrema orcueta. OTHOCUTEIILHOCTh 1 bubnuorexa [JOK
MEXaHHYECKOTO JIBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOJIMHEWHOE JBHKEHUE 1 bubmorera [TOK
https://m.edsoo.ru/ff0ad19a
BxoHOM KOHTPOJIb 3HAHHIA.
4 HepasHoMepHOE npsiMOIMHENHOE 1 1
nBuxkeHue. CpeHsisi © MTHOBEHHAsI
CKOPOCTh
5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBYOKEHHUE. Y CKOPCHHE https://m.edsoo.ru/ff0ad8d4
CKopOoCTh MPAMOJUHENHOTO
6 PaBHOYCKOPEHHOTO JBIKEHHS. [ 'paduk 1
CKOPOCTH
7| yexopennun i mp pasnoyexopenmon ) ) uGmiorera LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 10 HAKIIOHHOW TJIOCKOCTH
8 CBoOopanoe magenue teir. OneiTel [ anunes 1
O | Hepmosnuncrors obpantennn Teiman | 1 ubmiorera LIOK
' https://m.edsoo.ru/ff0ael76
U yTJIOBas CKOPOCTH
10 LlenTpocTpeMuTeIbHOE YCKOPEHHE 1
. bubnuoreka [IOK
11 Ilepselii 3akoH HproToHa. BekTop cuiibl 1 https://m.edsoo.ru/ff0ac612
12 Bropoi1 3akoH HeroTona. 1 bubnuoreka [IOK

PaBHoielicTByOIIAs cHita

https://m.edsoo.ru/ff0ae72a
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Tperuii 3akon Herorona. Cynepno3unus

bubmuoreka [JOK

13 CHII https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1a4 Ha IpUMEHEHUE 3aKOHOB bubmuorexa [IOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmmoreka [{OK
15 Cua ynpyrocru. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no teme «Cuna
YOPYTOCTH
Jlaboparopnas padota «OrnpezaeneHue bubnuorexa [JOK
17 .
KECTKOCTH MIPY)KUHBD» https://m.edsoo.ru/ff0aee28
bubmmoreka [{OK
18 Cuna Tpemis https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuia TpeHUS» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabota "Omnpenenenue bubmuorexa [JOK
K03 dUIMEeHTa TPEHHS CKOIbKeHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3aga4d mo treMe "3aKOHbBI bu6mmoreka [IOK
Herorona. Cuna ynpyroctu. Cua TpeHus" https://m.edsoo.ru/ff0afb8e
| S e oo 10K
’ https://m.edsoo.ru/ff0af044
naJeHUs
Ypok-koudepennus "JIBmxeHue Teia
23 BOKPYT I'PaBUTALIMOHHOTO IIEHTPA
(Conneunas cuctema). ['amakTuku"
o4 Pemenue 3amau no teme "Cuiia TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuueckast CKOPOCTb. bubnunoreka [JOK
HeBecoMOCTh ¥ Iieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.
26 AbcomoTHO TBEpIOE Teno. PaBHOBecHe bubnuoreka [IOK

TBEPIOTO TeNa € 3aKPEIUIEHHON OCBIO
BpameHus. MomeHT cuibl. LIeHTp Tsxectu

https://m.edsoo.ru/ff0afe36

79



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

PaBHOBecue MmaTepuaJbHON TOUKHU.
AbcomotHO TBEpIOE Teno. PaBHOBecHe

27 TBEPIOTO TeJa C 3aKPEITIEHHON OChIO
BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTn
28 Pemenune 3agau mo reme "MOMEHT CHJIBI. bubmmoreka [{OK
LlenTp TsoKecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
29 Tehfe "MexaHquCng JIBI/I)KGEI/IG. bubmorexa HOK
. " https://m.edsoo.ru/ff0b0408
BzaumoaerictBue Ten
KontponbHas padoTa o Teme
30 "MeszqucmE)e JIBIDKCHHE. bubmorexa HOK
N " https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynece Tema. Ummynbe cuibl. 3aKoH
31 COXpZHeHI/ISI I/IMH}’J’IBZ&. Yupyroe u bubmorexa HOK
N https://m.edsoo.ru/ff0b07fa
HEYMIPYTroe B3auMOICHCTBHE
30 Pemenne 3agay o teme "3akoH bu6moreka [IOK
COXpaHECHHUS UMITyJIbCa" https://m.edsoo.ru/ff0b096¢
33 Ypoxk-koupepennus "PeakTuBHOE
JBH>KEHUE B IPUPOJIE U TEXHUKE"
34 Mexanuveckasi paboTa 1 MOIITHOCTD ﬁgggﬁ;;i%igﬂﬁl f0b0as4
35 PaboTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH U bubmuoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OmnpeneneHue
36 paboTHI CHITBI TPEHUS TIPH PaBHOMEPHOM
JBKEHUH TeJIa TI0 TOPU30HTAIILHOM
MTOBEPXHOCTH»
37 CBs13b 2Hepruu U padoTel. [loTeHIManbHAS
SHEPT U
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETHYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTHH B MEXaHUKE
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40

Jlaboparopnas pabota «/3ydeHue 3akoHa
COXpaHCHHUSI SHEPT UMY

bubmuoreka [JOK
https://m.edsoo.ru/ffOb12fe

41

Konebarensnoe JABWXKCHHUEC U €TI0
XapaKTCPUCTUKU

bubmuoreka [JOK
https://m.edsoo0.ru/ff0b1858

42

3aryxaroiue kojaedanus. BeiHyx1eHHbIE
KoJiebanus. Pesonanc

bubmmoreka [{OK
https://m.edsoo.ru/ff0b20f0

43

MareMaTnyecKkuii U NpyKUHHBINA
MAasITHUKH

44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoja KojieGaHUM OT KECTKOCTH
NIPYKUHBI U MaCChI I'py3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpomeKyTOUHBINH KOHTPOJIb 3HAHUH.
[IpeBpanienue s3HEprun Npu MEXaHUYECKNUX
KoJIe0aHUAX

46

JlabopaTtopHnas pabota «OnpeneneHue
4acTOTHI U TIeproia KojebaHuit
MPYKUHHOTO MasiTHHKA

bu6moreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHUMOCTH MIEPH0/1a KOJIeOaHM
rpy3a, OJIBEIICHHOTO K HUTH, OT MacChl

rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannuyeckue BoaHEL. CBOMCTBa
MexaHU4YeCKuX BOJH. [IpogopHbIC 1
TIOTIEPEYHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEpIOM Tene. Ceilcmuyeckue
BOJIHBI"

50

3Byk. PacnipocTpanenue u otpaxeHue
3ByKa

51

VYpok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI"

52

rpOMKOCTB 3BYKa 1 BbICOTA TOHA.
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AKYCTHYECKHI pe30HaHC

Ypok-koHpepeHmus "YIpTpa3ByK u

bubmuoreka [JOK

53
UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJIEHOH padoTe 110
54 Telvf[e "3aKOHBI COX EHCHI/ISI b bubmmorexa LIOK
p ‘ " https://m.edsoo.ru/ff0b25f0
Mexaunueckue KoJjieOaHusI U BOJIHBI
KoHnTpomsHas paborta o Teme "3aKoHbI
55 coxpaHeHUs1. MexaHn4ecKue Kojaeoanus u
BOJIHBI"
56 DNeKTpOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIeKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOICTBA DJIEKTPOMArHUTHBIX BOJTH
VYpok-konpepennus "[lkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnosb3oBaHue bubmuorexa [JOK
58 N )
AIIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3n"
Vpok-uccnenosanne "3yueHne cBOCTB
59 3J1peKT OMaHI{[HTHLIx BOJ'IHy;I [IOMOILIBIO bubmiorexa LIOK
p " B https://m.edsoo.ru/ff0b2c6¢
MOOMIBHOTO TenedoHa
60 Pemenue 3agau Ha onpeeeHNe YacTOTHI
W JUTHHBI AJICKTPOMArHUTHOM BOJIHBI
DneKTpoMarHuTHas IPUpoIa CBETA.
61 Cko OI:JTB CcBeTa Bongosblle[ CBOMCTBa Brbmiorexa LOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrounuku csera. [Ipamonuneiitnoe
62 acIIpOCTpaHECHUE CBgTa 3aTMeHus Brbmorexa LIOK
Pactpocth ’ https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aK0H OTPAKEHHUSI CBETA. 3epKaja.
63 PeHleHI/ICPSa ay Ha II I/IMeHeI:{He 3aKOHA Eubmiorexa OK
. p https://m.edsoo.ru/ff0b38c4
OTpaXeHUS CBETa
64 [Ipenomienue cBeTa. 3aKOH MPETOMICHHUS bu6mmoreka [JOK

CBCTa

https://m.edsoo.ru/ffOb3aea
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[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

bubmuoreka [JOK

65 Hcnosb30BaHKEe OJTHOTO BHYTPEHHETO
OTpaX€HUs B ONTHYECKHUX CB}c]:TTI())Bozlax https://m.eds00.ru/ff0b3coc
Jlaboparopras pabota "HccienoBanue
66 3aBUCHMOCTH YTJIa TIPEIOMIICHUS
CBETOBOTO JIy4a OT yIJia aJICHUS Ha
rpasuue "Bo3yx-crexsio""
Ypoxk-koudepennus "HcnonpzoBanue
67 MTOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBOJIbI, ONTUKOBOJIOKOHHAS CBSI3b"
bubnuorexa [JOK
68 Jlua3el. OnTudeckas Criia JIMH3BI https://m.e dsg).ru IFf0b3foc
69 [TocTpoeHme N300pakeHUI B TMH3AX EH@I_HOTeKa HOK
ttps://m.edsoo.ru/ff0b444a
JlabopaTopHnast pabota "OnpezleneHI/Ieu Buborexa [IOK
70 ?;;;C;Oggpz‘gg;;iﬁi;IO,,HTH%CKOH https://m.edsoo.ru/ff0b4206
71 VYpok-koHpepenuus "OnTuueckue bubnuoreka [IOK
JIMH30BBIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnuoreka [IOK
72 I'ma3 xak ontuueckas cucrema. 3peHue https://m.e dsg).ru IH0b4684
73 Ypok-koupepenius "JlepekTrl 3peHusl.
Kaxk coxpanutb 3peHue"
. Io’a3no>KePII{He 6enoroC CBETa B CIEKT. Bubnorexa [IOK
nbeIThl HetoToHa. Croxkenue
CHEKTpaJIbHBIX I1BETOB. Jlucnepcus cBeTa https://m.edsoo.ru/ff0c0f4c
Jlaboparopnas pabota "OnsIThI 1O
75 Pa3IokKEHUI0 OEeNoro CBeTa B CIEKTP U bubnunoreka [JOK
BOCIIPHATHIO [[BETA MIPEIMETOB IIPH MX https://m.edsoo.ru/ff0cOe2a
HaOII0ICHUH Yepe3 I[BETOBbIE (DUIHTPHI"
76 Ypoxk-nipaktukyM "BoiHOBBIE CBOWCTBA

CBeTa: JucIepcus, MHTepdepeHus 1
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mrdpaxius”

OmnbiTel Pesepdopaa u muranerapuast

bubmuoreka [JOK

" MOJIENb aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctrynatel bopa. Moaens atoma bopa

79 HcnyckaHue U MOTJIOUIEHUE CBETa aTOMOM. bubnuorexa [JOK
KBanTbl. JInHeiHyaTbie CIeKTpPhI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HaOioieHue CieKTpoB bubnuorexa [JOK
ucmyckauus" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH 1 €€ BUJIBI bubmorexa LHOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykionnas bubnuorexa [JOK
MOJIeJTb https://m.edsoo.ru/ff0c18ac

83 PagnoakTiBHBIE peBparnieHus. M30Toms BH6H_HOTeKa LOK

https://m.edsoo.ru/ff0clal4

84 Pemenne 3amau nmo teme: "PagnoakTHBHEIE bu6mmoreka [IOK
npesparieHus” https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacnana

o | LRocronbmem Fmosm oo 10K
TextKe" ’ ’ https://m.edsoo.ru/ff0c2126

87 SnepHbie peakuyu. 3aKOHbI COXPaHEHUS bubmuoreka [JOK
3apsI0BOrO U MacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprus CBs3U aTOMHBIX sifiep. CBs3b bubnmuoreka [JOK
MAcCChl M SHEPIHH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3aga4 no reme "SnepHbie
peakuun"

9 Peakuu cuHTE3a M IETEHUS A€EP. bu6mmoreka [JOK
Wcrounuku sHeprun CoHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHuus "SnepHas sHepreTUKa.

91 JIeNCTBHS paJiOAKTUBHBIX U3Iy4YEHUN Ha
YKUBbIEC OpraHu3Mbl"

92 [ToaroToBka K KOHTPOJBHON paboTe 1Mo bub6nuoreka [IOK
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https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

TeMe "DIIEKTPOMarHuTHOE IOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
siBJICHUS"

https://m.edsoo.ru/ff0c223e

KonTtposnsHas pabota o Teme
"DJIeKTPOMarHUTHOE TIOJIE.

93 1
DNEeKTpOMAarHUTHEIE BOJHBL. KBaHTOBBIC
SIBJICHUA"
94 [ToBTOpenue, o600meHue. JlaboparopHbie 1 1 bubmmoreka [{OK
paboThI 1o Kypcy "B3aumoetictBue Ten" https://m.edsoo.ru/ff0c245a
Hrorosas npoMexyTouHas
95 arrecranus. Pemenue pacyeTHbIX U 1 bubnuorexa [JOK
KAa4eCTBEHHBIX 3a/1a4 1o teMe "TeroBsie https://m.edsoo.ru/ff0c2572
npoueccho”
[ToBTOpenue, o6obmenue. Pemenne Bubmorexa [IOK
96 pacYeTHBIX M KAYeCTBEHHBIX 33J1a4 110 TEME 1 .
" o https://m.edsoo.ru/ff0c2a22
KIIJ] TennmoBbIX ABUTATENEN
[ToBTOpenue, o6obmenue. Pemenne Bubmorexa [IOK
97 pacyeTHBIX M KaYECTBEHHBIX 3a71a4 110 TEME 1 ]
" " https://m.edsoo.ru/ff0c2b30
KIIJ] snexTpoycTaHOBOK
98 [ToBTOpenue, o606menue. JlabopatopHbie 1 1 bubmuorexa [JOK
paboThI o Kypcy "CBeToBbIEC SIBICHUS" https://m.edsoo.ru/ff0c2c52
00 | overemm e teue "axort compunenn | 1 BuGnorexa LIOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bu6mmoreka [JOK
TekcTtamu 1o teme "Kosiebanus u BoiHb!" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpeHue, 0606mEeHue. Pabora ¢ 1 bu6mmoreka [JOK
TexcTaMH 1o TeMe "CBeToBbIE ABICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 0606meHue. Paborta ¢
102 TekcTamu 1o Teme "KBaHToBas U siiepHas 1
¢u3uka"
OBILIEE KOJIMYECTBO YACOB I10 102 27
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https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[TPOTPAMME | |

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA
7 KJIIACC
®dwusuka, 7 kiacc/[lepeimkua A.B., OO0 «/I[PODA»; AO «M3garensctBo [IpocBemenuey; dpoda;
BBenure cBOM BapuaHT:
8 KITACC
®dusuka 8 kinacc/Ileppimkun A.B., OO0 «IPODA»; AO «M3narensctBo [Ipocsemenue»; Apoda;
BBenure cBO# BapuaHT:
9 KJIACC
®dusnka 9 kmacce/ [epeimkuna A.B., I'ytauk E.M., OO0 «IPOD®A»; AO «13natensctBo [IpocBemenney»; Beeaure cBoit BapuaHT:

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

7 KJIIACC

1.. ®uszuka. Tectol. 7 knacc (aBTtopsl: H. K. Xannanos, T. A. XanHaHOBa).

2. ®uszuka. CamoCTOATENbHBIE M KOHTPOJIbHBIE paboThl. 7 Kiace (aBTopsl: A. E. Mapon, E. A. Mapon). —M.:Jlpoda, 2019

4. ®dusuka. Iunaktrnueckue Mmarepuansl. 7 kiaacc (aBTopel: A. E. Mapon, E. A. Mapon). — M.: [Ipoda, 2019 5. ®uzuka. Jlnarnoctudeckue padoThl. 7
kiace (aBropsl: B. B. lllaxmaroga, O. P. llledep). — M.: JIpoda,2019

6. ®usuka. COOpHHUK BOIIPOCOB U 3a1ad. 7 kiaace (aBropel: A. E. Mapon, E. A. Mapom, C. B. [To3owuckun). —M.: [Ipoda, 2019

8 KIIACC

1. JIykamuk B.W. cOopHuk 3amay o ¢usuke a1 7-9 kiraccoB 06meoOpazoBaTenbHbIX yupexkaenuii / B.. Jlykamuk, E.B. iBanoBa. — M.:
[Ipoceenienue, 2019.

2. Mapon, A. E. ®usuka. 8 ki.: nuaaktuyeckue Mmarepuansl / A. E. Mapown, E. A. Mapon.— M.: Jlpoda. 2019 3. Mapon, A. E. ®usuka. 8 ki.:
TPEHUPOBOYHBIE 3aaHus; 3aJaHus I CaMOKOHTPOoJIst; CaMocCTOsITeNbHBIE paboThI U Ap. YueOHOMeToauueckoe mocooue / A. E. Mapom, E. A.
Mapon. — M.: [Ipoda. 2019.

4.EnoxoBuy A.C. CipaBo4HUK 10 $U3MKe U TeXHUKE. YueOHoe nmocodue ans yyammuxcs. M. [Ipocsemenue, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
®usnka Ennnas xomaeknus HOP. I[Ipexmernas konnexuus «Pu3nka»

http://nano-edu.ulsu.ru
BuptyaneHblit MeTOANYECKHI KaOMHET yunuTens Gu3uku u actpoHomuu: cat H.H. T'omynuHo i
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http://www effects.ru ['azera «®@usuka» N3ngarensckoro goma «llepBoe ceHTSIOPs»
http://ens.tpu.ru 3anumarensHas GU3KMKa B BOIIpocax U oTBeTax: caiit B. Enpkuna
http://kvant.mccme.ru Knacc!nas ¢usuka: caiit yunrens ¢pusuku E.A. banaunoit
http://www.phys.spbu.ru/library Mup ¢usuku: nemoncTparyu Gu3nIeCKux SKCICPUMEHTOB
http://edu.ioffe.ru/edu OGyuaromniuie TpexXypoBHEBEIE TeCThI 10 ¢usnke: cadT B.M. Pereapmana
http://www. afportal.ru [Ipoekt «Bcst puzukar

http://www fizika.asvu.ru Pemenns 3agad n3 yaeOHHKOB 10 (hpU3HKE

http://metod-f.narod.ru CamotecTrpoBaHue MIKOIBHUKOB 7-11 KI1acCOB 1 aOUTYPUECHTOB 10 (HU3UKE
http://barsic.spbu.ru/www/tests TepMmoarHamMuKa: 3JIeKTPOHHBINA Y4EOHUK 110 (PUHKE
http://fn.bmstu.ru/phys/bib/I-NET Ypoxku no monekynspHoi Gpusuke

http://physics.nad.ru ®usuka B mpe3eHTaIUAX

http://presfiz.narod.ru ®usuka B mxosne: cait M.b. JIbBoBCKOTO

http://gannalv.narod.ru/fiz ®u3uka Bokpyr Hac

http://physics03.narod.ru ®usuka mist Becex: 3agaun o GU3MKE ¢ pEHICHUSIMU
http://fizzzika.narod.ru ®usuka ans yaureneii: caiit B.H. Eroposoii.
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