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OenepanbHas paboyas mporpamma o yuebnomy npeamery «®@uzukay (6a30Bblil ypoBeHb) (IpeaMeTHAS
obnacte «EcTecTBeHHO-Hay4YHBIE MPEIMETHI») (anee COOTBETCTBEHHO — Iporpamma 1o ¢usuke, (Hu3uka)
BKJTIOYAET MOSCHUTEIBHYIO 3aIIUCKY, COJepKaHue 00yUeHHUS, TUIAHUPYEMbIE Pe3yIbTaThl OCBOSHUS MPOTPAMMBI
1o (hU3MKe, TEeMaTHYECKOE TUTAHUPOBAHHE.

[TOACHUTEJIBHA A 3AIINCKA

QDenepanbHas pabovast mporpamma o GU3MKe A7 00yJaroUINXCs C 3aJIePKKON ICUXUYECKOTO Pa3BUTHS
(manee — 3IIP) Ha ypoBHEe OCHOBHOro 00IIero 0OOpa3oBaHUs MOATrOTOBIEHA Ha oOcHOBe dDenepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 0011ero oopa3osanus (IIpukas MunnpocsemeHus
Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC O0O0), denepanbHOil aganTHPOBAHHONW 00pa30BaTEIbHON
IIPOrpaMMbl OCHOBHOTO 00IIIero 0opa3zoBaHus A7l 00yJaIOUINXCs ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbBSI
(ITpukaz Munnpocsemienusi Poccun ot 24 HosOpst 2022 1. Ne 1025), denepanpHoit pabouell mporpaMmbl
OCHOBHOTO 001Iero obOpaszoBanus 1o ydeOHOMYy mnpenmery «®Dusnka» (0a30Bblii ypoBeHb), KoHmemmuu
npenofaBaHus yueOHoro npeamera «Dusmka» B oOpazoBaTesbHbIX opraHuzanusax Poccuiickoit @enepanuu,
peanu3ylommx OCHOBHBIE —00mieoOpa3zoBaTenbHble mporpammbl, dexepanbHOl paboyeil  MpPOrpamMmbl
BOCIIUTAHMSI, C YYETOM paclpeelIeHHbIX M0 KJlaccaM IpOBepsieMbIX TPeOOBaHHI K pe3ylibTaTaM OCBOCHHUS
@denepanbHON  aIaNTHPOBAHHOW 00pa30BaTENBbHONM IMPOrpaMMBl OCHOBHOTO 00mIero oOpa3oBaHUS IS
o0y4aromuxcs ¢ 3a1epP>KKON MCUXUYECKOTO PA3BUTHS.

OO0mas xapakTepucTuKa y4eoHOro npeaMera «Ousuka»

Y4eOubrii peamer «Du3uKay SIBISICTCS CHCTEMOOOPA3yIOIIMM JIJIsi €CTECTBEHHOHAYYHBIX MPEIMETOB,
MOCKOJIbKY (hM3MUYECKHUE 3aKOHbI MHUPO3JAHUS SIBISIOTCS OCHOBOM COJNIEp)KaHUs KYpPCOB XHMHH, OHOJIOTHH,
reorpadguu u actpoHomMun. OU3nMKa BOOPYKaeT 00yJarOIUXCS HAyYHBIM METOJOM TO3HAHUS, TO3BOJISIOLINM
MOJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEM MHpE.

[IpeameT MakcUMaIbHO HaIpaBiieH Ha (OpPMHUPOBAHKE HHTEPECa K MPUPOJTHOMY U COLIMAIBHOMY MHUPY,
COBEpIICHCTBOBAaHMUE MMO3HABATEIBHOM JieaTeabHOCTH o0yuaromuxcs ¢ 3I[1P 3a cuet oBnageHNst MbICIUTENbHBIMH
oTiepalusiIMU CpaBHEHUS, 0000IIEHNUs, pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATh CBO€ MHEHUE, (HOPMUPOBAHHUE
BO3MOXHOCTEH COBMECTHOM IEATEIBHOCTH.

N3yuenune pusuku cnocoOCTBYET pa3BuTHIO y obyuaromuxcs ¢ 3[1P mpocTpaHCTBEHHOT0 BOOOpakeHU S,
(GYHKIIMOHATBHOW TPAMOTHOCTH, YMEHHs BOCIPUHUMATh M KPUTHUECKH AaHAIM3UPOBATh HHMOPMAIIHIO,
MPEACTABICHHYIO B Pa3W4HBIX (popMmax. 3HAYMMOCTH TpEAMETa i Pa3BUTHUS KU3HEHHOM KOMIETEHIIUU
O0yUaroIuXxcsl 3aKII0YaeTCs B YCBOGHUU OCHOBBI (DM3MUECKHX 3HAHUHN, HEOOXOIMMBIX MJIs TOBCEIHEBHOM
KU3HU; HABBIKOB 3/I0pPOBOTO M 0OE30MAacCHOTO JJsl 4YelIOBEKa M OKpY)Kalolled ero cpeasl oOpas3a >KU3HH;
(hOpMUPOBAHUU HKOJIOTHYECKOUN KYTbTYPHI.

[Iporpamma otpaxaeT cojiep>kanue o0yueHus npeamety «duznkay ¢ yueTom ocoObIx 00pa3oBaTeIbHbBIX
notpebHocTeit oOyuatontuxcs ¢ 3[1P. OBnagenne NaHHBIM Y4€OHBIM MPEIMETOM MPEACTABISET ONPEACTCHHYIO
TpyaHOCTh s oOyuatomuxcsi ¢ 3I[IP. DTo cBs3aHO ¢ OCOOEGHHOCTSMH MBICIUTEIBHOW JEATEIHHOCTH,
MEePHOJNYECKUMH KOJeOaHUSMU BHUMAHUS, MalbiM OOBEMOM MMaMATH, HEIOCTATOYHOCTHIO OOINEro 3amaca
3HaHWH, MOHMWKEHHBIM TT03HABATEILHBIM HHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSI.

Jlns mpeonioneHuss TPYAHOCTEH B M3yd4eHHH ydeOHoro mpeamera «Du3uka» HEOOXOoAMMa aJamnTalius
o0beMa M XapakTepa ydyeOHOro MaTepuana K I[103HABAaTEIbHBIM BO3MOXHOCTAM JaHHOM KaTeropuu
oOydaromuxcsi, y4eT WX OCOOCHHOCTEW pa3BUTHSA: WHCIIOJB30BAHUE AITOPUTMOB, BHYTPHUIPEIMETHBIX H
MEXIMPEIMETHBIX CBSI3€H, IOCTENEHHOE YCIOKHEHNE U3ydaeMoro MaTepuara.

JlanHast mporpaMma KOHKPETU3HUPYET COJIepKaHUe MPEIMETHBIX TEM B COOTBETCTBHH C TPeOOBaHUSMU
00pa30BaTeNbHOr0 CTaHAApPTa, PEKOMEHIYEMYIO TOCIEeI0BAaTEIbHOCTh U3YYEHUS Pa3AesioB (PU3UKU C y4ETOM
MEXMPEIMETHBIX ¥ BHYTPHUIIPEAMETHBIX CBSI3€H, IOTUKH Y4eOHOTO MpOoIlecca, BOZPACTHBIX M MICUXOIOTUYECKUX
ocobenHocTteit ooyuatomuxcs ¢ 3[1P Ha ypoBHE 0cHOBHOTO 0011ero 0o0pa3oBaHus, ONPEAL/ISIeT MUHUMAIbHBIN
HAa0Op OMBITOB, JEMOHCTpPAIHA, TPOBOJAUMBIX YYHTENIEM B Kiacce, Ja0OpaTOpHBIX pPadOT, BBHIMOIHIEMBIX
00yJaronuMuUCs.

Metoanueckoii OCHOBOW H3yueHHs Kypca «PH3UKa» Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
SIBJIIETCSL CUCTEMHO-AESITEIbHOCTHBIN MOIXO0]], 00eCIIeYnBaIOLIUI JOCTHKEHUE TUYHOCTHBIX, METaIIPeIMETHBIX
U TPEAMETHBIX O00pa30BaTENbHBIX PE3yAbTATOB MOCPEACTBOM OPraHW3alMMd AaKTHUBHOW TO3HABATEIHLHOM
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JESATEIbHOCTH OOYYaroIIMXCs, YTO OYeHb BaXXHO mpu obOyueHun nereid ¢ 3IIP, anms KOTOpBIX XapakTepHO
CHID)KCHHE ITO3HABATECIIBHON aKTUBHOCTH.

He.]'ll/l H 3aJa4Y4 H3YyYCHUA yqeﬁﬂoro npeamMera «Puzukax»

Obwue yenu w3ydeHus ydeOHoro mnpeamera «@Pusmka» mnpencraBieHsl B DenepanbHON paboueit
IIporpaMMe OCHOBHOT'O 00111ero 00pa3oBaHusl.

OcCHOBHOW 1IeNbI0 OOYYEHHUsI JETeH C 3aJep>KKOM MCHUXWYECKOTO pa3BUTHS HA JAHHOM IpeaMeTe
ABJISICTCA: MOBBIIIEHUE COLIMATIBHON aJanTaluy JeTel yepe3 NpuMeHeHue (pu3nueckux 3HaHUM Ha ITPaKTHKeE.

st o6yuaromuxcs ¢ 3[1P, Tak ke, Kak U 711 HOPMAaTHBHO Pa3BUBAIOIIUXCS CBEPCTHHUKOB, OCBAMBAIOIIHX
OCHOBHYIO 00pa30BaTeIbHYI0 IPOrpaMMy, JOMUHHUPYIOLIEE 3HAYECHHE TPUOOPETAIOT TaKUE yeu, Kak:

. npuobperenue uHTEpeca u crpemiieHus odyqaromuxcs ¢ 3[IP k HaydHOMY M3y4EHHIO TPUPOJIBL,
pa3BUTHE UX MHTEJUIEKTYalbHbBIX U TBOPYECKHUX CIIOCOOHOCTEH;

. pa3BuTHE 0a30BBIX MPEACTABICHWA O HAyyHOM METOAE TIO3HAaHUS U  (POPMUPOBAHHE
HCCIIEI0BATENBCKOTO OTHOLIECHUS K OKPY/KAIOLIUM SBICHUSM;

. (bopMHpOBaHUE HAYYHOTO MUPOBO33PEHHUS, Ha JOCTYMTHOM s oOyuatommxcs ¢ 3[1P ypoBHae, kak
pe3ynpTaTa U3y4eHusl OCHOB CTPOEHUS MaTepuH U (GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

. (dbopMHupOBaHUE TPEACTABICHUA O POMU (PU3MKH IS Pa3BUTHS JPYTUX ECTECTBEHHBIX HAyK,

TEXHHUKHU U TEXHOJIOTUH.
JloctuxeHue 3Tux Lesnei 00ecrneynBaeTcs pelieHUeM CIEeIYIOINX 3a0ay.

. nproOpereHue 6a30BbIX 3HAHUI O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHUECKHX, TeIIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

. npuoOpeTeHne YMEHHUH OIUCHIBaTh U OOBSICHATH (DU3MUECKHE SBICHUS C HCIOJIb30BAHUEM
MOJTy4EHHBIX 3HAHUH U ¢ OTMIOPOM Ha IUIaH/CXEMY;

. OCBOCHHE METOJIOB pEHICHHs MPOCTEHIINX pacuETHBIX 3a/lad C MCHOIB30BaHUEM (U3UUECKUX
MOJIEJIEN C OIIOPOU HA aJTrOPUTM;

. pa3BUTHE YMEHUN HAOIIONATh MPUPOIHBIC SIBJICHHUS U BBHITIOTHATH OIBITHI, TAOOpaTOpHbIE pabOTHI

U SKCIEPUMEHTAJIbHbIE MCCIEIOBAaHUS C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX MPHUOOPOB (IO PYKOBOJICTBOM
YUUTEINA);

. OCBOEHUE NMPUEMOB pabOTHI ¢ HH(POPMALIHEH HU3NIECKOTO COJEPIKAHUS, BKITIOUast HH(OPMAIIHIO
0 COBPEMEHHBIX JOCTIKEHUIX (DU3UKH, aHATTN3 U OLIEHWBaHUE HH(POPMAIIHH;
. 3HAKOMCTBO CO cdepamMu TpoPEeCcCHOHATHHOM NEATeTbHOCTH, CBA3aHHBIMU C (U3UKOU, U

COBPCMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBIMU HAa JOCTUKCHUAX (I)I/ISI/ILICCKOI\/’I HAYyKH.

OcobennocTu 0T0OOpPa M azanTanuu y4eOHOro MaTepuasa no pusnke

OcHoBoil oOyuenust oOyuwaromuxcs ¢ 3IIP Ha mpeamerax ecTeCTBEHHOHAYYHOTO LUKJA SIBISETCS
pa3BUTHE Yy HUX OCHOBHBIX MBICIUTEIBHBIX OMNEpaluil (aHaiu3, CUHTE3, CpaBHEHUE, 0000IEHNE) HA OCHOBE
BBINOJIHEHUS PAa3BUBAIOIIUX YIPAKHEHUH, (OPMUPOBAHUE MPUEMOB YMCTBEHHOM pabOThI: aHAJIM3 MCXOAHBIX
TaHHBIX, TJIAHUPOBAaHUE MaTephalia, OCYIICCTBICHHE MOATAITHOTO W HWTOTOBOTO CAaMOKOHTPOJS, a TaKXkKe
OCYILIECTBISICTCA JIMKBUJAIMS TNPOOEIIOB B 3HAHUAX, 3aKpEIUICHWE HW3YYEHHOTo MarepHuaia, oTpabdoTkKa
aJITOPUTMOB, TTOBTOPEHHE MPOIIeHHOT0. BosbIiioe 3HaYeHne MPUIaeTcsl YMEHUIO PAacCKa3aTh O BBITOTHEHHOM
paboTe ¢ MpaBWIILHBIM YITOTPEOICHNEM COOTBETCTBYIOIICH TEPMHHOIOTHN M COOTFOIEHIEM JIOTHYECKHX CBSI3EH
B n3naraeMoM Matepuaine. s ooyqaromuxcs 3I1P Ha ypoBHE OCHOBHOTO 00111€ro 00pa30BaHus MO-TIPEKHEMY
SABJIIFOTCA  XapaKTCPHBIMU: HG}IOCT&TO'—IHBIﬁ YPOBEHb PpPa3BHUTHA OTACIBHBIX TICUXHYCCKUX IIPOLCCCOB
(BoCTIpUATHS, BHUMAHUS, MTaMSATH, MBIIIJICHNUS), CHUKCHHBIN YPOBEHb MHTEUIEKTYaIbHOTO PA3BUTHSA, HU3KUN
YpOBEHb BBIMOJIHEHUS Y4eOHBIX 3a/laHui, HU3Kas ycrnemHocTh o0ydeHus. [loatomy mpu usyueHuu (Gu3MKH
TpeOyeTcsl IeJIeHANpaBIeHHOEe MHTEIUIeKTyallbHOe pa3Butue oOywaromuxcst ¢ 3[IP, oTBeuatomee ux
OCOOCHHOCTSIM U BO3MOXHOCTSAIM. Y4eT ocoOeHHocTel oOyuatonuxcs ¢ 3[IP tpebyer, 4ToObl Nnpu H3ydeHUH
HOBOT'0 MarepHaja 00s3aTeIbHO MPOMCXOIUII0O MHOTOKPATHOE €ro MOBTOPEHHE; PACHIMPEHHOE PACCMOTpPEHUE
TEM U BOIIPOCOB, PACKPBIBAIOIINUX CBA3b (1)H31/IKI/I C XXU3HBIO; aKTyalIu3anusd MEPBUYHOTO XKU3HCHHOI'O OIIbITa
00yJarommxcs.

YcBoeHue NporpaMMHOIO Marepuana no (pU3MKe BbI3bIBAET OOJBIINE 3aTPYIHEHHs y OOyUaIOLIMXCS C
3I1P, mosToMy Teopus u3ydaercsi 63 BEIBOJIOB CIOXKHBIX (popmyi. 3agauu, TpeOyromue NPUMEHEHHUS CIIOKHBIX
MaTeMaTHYECKUX BBIYMCICHUH U (QOpMyJ, B OCOOCHHOCTH TaKMX TeM, Kak «MexaHH4ecKoe ABHKEHHEY,
«ApxumenoBa cuia», «MexaHHUeCKast JHEPTus», «DNEKTPUUECKHE ABICHUS», « DIEKTPOMArHUTHBIC SIBICHUSY,
peLaroTCs B KJIacce € MOMOLIbI0 YUUTEISL.
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Ocob6oe BHIMaHUE MPU U3yYeHUHU Kypca (PU3UKHU YAETSAETCS MOCTAHOBKE U OPraHU3alluH SKCIIEPUMEHTA,
a TaKKe NMPOBEJCHUIO (IPEUMYILECTBEHHO Ha KaXIOM YpPOKEe) KpaTKOBPEMEHHBIX JEMOHCTpAIMi (BO3MOXKHO ¢
HCTIOJIb30BAHUEM 3JIEKTPOHHON JAeMOHCTpanun). Hekoropeie TeMbl 00s3aTeIbHO JOKHBI BKIIOYATh OMOPHBIE
nabopaTopHbIe paboThl, KOTOPbIE PA3BUBAIOT YMEHHUE M10JIb30BAaThCS IPOCTEHIIMMHU IPUOOPAaMH, aHAIM3UPOBATh
MOJTyYeHHBbIE JaHHBIE. B CBA3M C OCOOCHHOCTAMH MOBEACHUS M JAeATenbHOCTH oOydaromuxcs c 3P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAaHHOCTD) MPEAYCMOTPEH CTPOXKAMIINII KOHTPOJIb 32 COOJIIOJCHUEM IPaBUII
TEXHUKH O€30MaCHOCTH MPU IPOBEIEHUH Ja00pAaTOPHBIX U MPAKTHUECKUX PadoOT.

bonbiioe BHMMaHue npu u3ydeHun Qusuku noxapoctkamu ¢ 3IIP obpamaercs Ha oBiafeHHEe MUMHU
MPAaKTUYECKUMU YMEHHUSIMH U HaBbIKamu. [IpenycmaTpuBaeTcs yMeHblIeHHE 00beMa TEOPETHUECKUX CBEICHUH,
BKJIIOYEHHE OTJAEIbHBIX TEM WM LEJIbIX PA3/eNoB B MaTepualibl Al 0030pHOr0, 03HAKOMMTEIBHOIO WU
¢dakynpTaTuBHOrO M3y4yeHus. [Ipemmaraercss ymeHbleHHe 00beMa MaTEMAaTUYECKHX BBIUYMCIEHUH 3a CUeT
YBEJIMUYEHUS KaYECTBEHHOTO ONMCAHUS SBJICHUI U ITPOLIECCOB

JlocTaTouHOE KOJIMYECTBO BPEMEHHU OTBOJIUTCS HA pACCMOTPEHHE TEM U BOIIPOCOB, PACKPBIBAIOIINX CBS3b
(GU3MKN C JKU3HBIO, C TEMH SBJICHUSAMH, HaAONIOJEHUSMM, KOTOpbIE XOPOLIO H3BECTHBl YYEHHUKaM H3 HX
KU3HEHHOTO OIIBITA.

MaxkcuMaabHO HCHOJB3YIOTCS MEXKIIPEAMETHBIE CBSI3M C TAKUMH AUCLUIUIMHAMM, KaK reorpadus, Xumus,
ouosorus, T.K. o0y4aromuecst ¢ 3[IP ocoGeHHO HYXIalOTCs B MPENOJHECEHUH OJHOTO M TOTO e y4eOHOTro
MaTepuajga B Pa3IMYHBIX acleKTaX, B €ro BapbUPOBAaHUM, B HEOJHOKPATHOM IIOBTOPEHUH M 3aKPEIJICHUH
MIOJIyYE€HHBIX 3HAHUN U MIPAKTHUYECKUX yMEeHUU. [103BosIsIsl paccMaTpuBaTh OMH U TOT K€ y4eOHbIN MaTepual C
pa3HbIX TOYEK 3PEHUsI, MEXKIIPEIMETHbBIE CBSI3U CIIOCOOCTBYIOT €ro JIy4IIEMY OCMBICIEHHUIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO ITOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUM.

IIpumepHbie BUABI JesiTeJbHOCTH 00ydyaromuxcs ¢ 3I1P, o0ycinoBieHHbIe 0cO0bIME 00pa30BaTEeIbHBIMU
NOTPEOHOCTSAMM M 00ecrneyHBaIOIINE OCMbICJEHHOE OCBOEHHE CO/MeP:KAHNMH 00pPa30BaHUA MO MpeaMeTy
«Du3uKa»

[TpumepHas TemaTuyeckasi ¥ TEpMUHOJIOIHYECKast JIEKCUKa 110 Kypcy gpusuku cootBercTByeT ®OIT OOO0.

Conepxanue BUI0B AedaTenbHocTy oOydatonuxcs ¢ 3I1P Ha ypokax (pu3uku onpeneisieTcst uX 0CoObIMU
oOpa3zoBaTenbHbIMU TOTpeOHOCTAMHU. [lomumo mmpoko wucnonszyembix B POII OOO oOmmx 11 Bcex
o0yyaroluxcsi BUAOB JAESITEIbHOCTH CJIENYyeT YCWIMTh BHbI JIE€ATEIbHOCTH, CIEUU(PUUHBIE JUIs JTAHHOMN
KaTeropuu JeTel, 00ecHeunBaloliie OCMBICIIEHHOE OCBOCHHUE COJIepKaHHMs OOpa3oBaHMs MO IpEAMETY:
YCHUJIEHUE MTPEIMETHO-TIPAKTUYECKON JIEATEIbHOCTH C aKTUBU3ALMEN CEHCOPHBIX CUCTEM; OCBOEHHE MaTepuaia
C OIIOPOM Ha AJITOPUTM; «IIOIIArOBOCTHY» B U3YUYEHNUU MaTEpUala; UCIOJIb30BAHNE JOMOJIHUTEIBHON BU3yaJIbHOM
OTOpHI (CXEMBbI, MAOJIOHBI, OMOPHBIE TAOJIMIIBI); PEUEBOM OTYET O TPOIECCe U Pe3yJbTare IeATEeIbHOCTH;
BBINTOJIHEHUE CIIEIUATBHBIX 33/1aHull, 00eCNeunBaIOIMX KOPPEKIHMIO PErysiuu y4eOHO-IT03HaBaTeIbHON
NEeSITEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yNbTara.

s obyuatonuxcst ¢ 3[1P cyiiecTBeHHBIM SABISIOTCS IPUEMBbl pabOThI € JIGKCHYECKUM MaTEpUaioM Mo
npenMery. IlpoBonuTcss chenuanbHas paboTa MO BBEACHHWIO B aKTUBHBIM  CIIOBapb OOy4aroLIUXCs
COOTBETCTBYIOIIEH TepMHHOJIOTUH. M3yyaeMble TEPMUHBI BBOIATCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTeNbHa
BU3yaJbHasl TMOJJIEPKKA, AalrOPUTMbI pPabOTHI C OIpeNelIeHHEeM, OINOPHbIE CXEMbl JIsi aKTyalu3aluu
TEPMHUHOJIOTHH.

B cBs3u ¢ ocobeiMu 00pa3oBaTenbHbIMH MOTpeOHOCTAMU oOyuatonuxcst ¢ 3[IP, mpu nmiuaHupoBaHUU
paloThI yueHUKa Ha YPOKE CIIEeyeT NPUAEPKUBATHCS CIETYIOIIMX MOMEHTOB:

1. IIpu onpoce HEOOXOAUMO: JJaBaTh AJITOPUTM OTBETA; pa3pellaTh MOIb30BaThCs MJIAHOM, COCTaBIEHHBIM
IpU TOJATOTOBKE JOMAIITHET0 33aJaHMs; JaBaTh OOJIbIIE BPEMEHU TFOTOBUTHCA K OTBETY y JOCKH; pa3pelaTh
JieNaTh IpeaBapUTEIbHbIE 3aMKUCH, TI0JIb30BATHCS HATJISIIHBIMU TTOCOOUSIMU.

2. ITo BO3MOKHOCTH 3aJaBaTh 00Y4arOIIMMCS HABOJSIINE U YTOUHSIOIIME BOMPOCHI, KOTOPbIE TTOMOTYT
UM TI0CTIEI0BATENIbHO U3JI0XKUTh MaTepHall.

3. CucreMaTH4ecku INpPOBEPSITh YCBOCHHME MaTepHajlia IO TEMaM YPOKOB, I CBOEBPEMEHHOIO
oOHapyKeHHsI TPoOeJIoB B MPOLIEAIEM MaTepHalle.

4. B mporiecce u3ydeHHs HOBOTO MaTepuaia BHUMAaHHWE YYCHHUKOB oOpalaercsi Ha HauboJjee CI0XKHbIe
paszaensl u3ydaemoil Tembl. Heo6xoaumo vare oOpamaTbesi K HUIM ¢ BOIIPOCAMH, BBIICHSIOIIMMU TOHMMAHUE
yueOHOro MaTepuana, CTUMYJIUPOBaTh BOIPOCHI IIPH 3aTPYAHEHUSX B YCBOCHUH HOBOT'O MaTepHasa.



MecTto yuyeOHOro npeamera « ®usnka» B yueOHOM IJIaHe

B cootBercTBUUN ¢ DeaepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIIETO
oOpa3zoBaHus yueOHBbIM peaMeT «Du3nKa» BXOAUT B IPEIMETHYIO 007acTh «ECTeCTBEHHbIE HAYKU» U SIBISIETCS
o0si3arenbHBIM A1 n3ydeHus. Conepkanue yaeOHoro mpenMera «Dusnkay, mpencraBieHHoe B DenepanbHOi
paboueii mporpamme, cooTBeTcTBYyeT ®I'OC OO0, DenepanbHOl 00pa3oBaTENbHOM MPOrpaMMe OCHOBHOTO
obmiero oOpaszoBanus, DenepalbHON aTaNTUPOBAHHON 0OPa30BATENBHONW MPOTrPaMMe OCHOBHOTO OOIIETro
oOpa3oBaHus Uil OOy4YalOIIMXCS C 3aJEpKKOM TCHUXWYeckoro pa3Butusa. OOliee YHCIO Yacos,
PEKOMEHIOBAaHHBIX /IS M3ydeHus (Gpu3uku Ha 6a30BOM ypoBHE, — 238 4acoB: B 7 kiacce — 68 vacoB (2 yaca B
Heqeno), B 8 kitacce — 68 yacoB (2 gaca B Heneno), B 9 kinacce — 102 gaca (3 4aca B HeZelo).



COAEPXAHUE YUYEBHOI'O ITPEAMETA «®PU3UKA»

7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHM OKPY:KAKOIIEr0 MHUPa

du3smka — HayKa o ipupoze. SIBnerns npuposl (MCL). ®usnueckue sBICHNS: MEXaHHYECKHE, TETUIOBBIC,
JNEKTPUUIECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnyeckne BeanunHbL. M3MepeHne (u3MUecKMX BenuuuH. Pusuueckue npubopwi’. Iozpewrocms
usmepenuti. MexayHapoHasi CHCTEMa ¢IUHUIL.

Kak ¢usmka u Jpyrue €CTECTBEHHBIC HAYKH HM3y4aloT MPUPOAY. EcmecmeenHo-HayuHbll Memoo
NO3HAHUA. HAOI00eHUe, NOCMAHOB8KA HAYYHO20 BONPOCA, BbLOGUIICEHUE 2UNOMme3, IKCHNepUMenm no nposepke
eunomes, 00vsCHeHUe Hab0aemoco asierus. Onucanue huzuuecKux sa8ieHull ¢ NOMOWbIO Mooeell.

[Tpeamer 1 MeTObI (PUBUKH.

Jemoncmpayuu’®
1. MexXaHu4ecKue, TEMIOBbIE, YIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBICHMSI.
2. duzuyeckue NpUOOPs! U NPOLEAyPa HPAMBIX H3MEPEHHI aHATIOTOBBIM U LU(PPOBLIM IIPUOOPOM.

Jlabopamopnusie pabomot u onvimul

1.Onpenenenne IEHBI AEJICHUS HM3MEPHUTEIBHOrO MpHOOpa (MCHOJB3YS TEXHOJIOTHYECKYIO KapTy
SKCIIEPUMEHTA).

2. VI3mepeHue pacCcTOsHUH.

3. N3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea

4. Onpeoenenue pazmepos MAaiblx mei.

5. U3mepenne temneparypsl IpU MOMOIIHU KUIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.

6. HpoeedeHue uccne008anust no npoeepke cunomeswvl. OanbHOCMb NONEMaA wapuxka, nyuwleHHoco
20pU30OHMANLHO, mem bonbule, uem OOobule 8blCOMA NYCKd.

Pa3nes 2. [leppoHayaibHbIe CBEICHUS] O CTPOEHHMH BellecTBA

CTpoeHue BelecTBa: aTOMbI M MOJICKYIIB, Ux pazmepuvl. Onvimsl, 00Ka3bleaioujue OUCKpemHoe cCmpoeHue
geuecmaa.

JBmwxenne uvactuil BemiectBa. CBs3b CKOPOCTH JBMXKEHHUSI YacTHIl C TeMmiepaTypoil. bpoyHoBckoe
nBokenue, tuysus. Bzaumoodeticmeue vacmuy eewecmea: npumsdiceHue u OmmaiKusanue.

ArperaTHble COCTOSIHMS BEIECTBA: CMPOEHUE 2A308, HCUOKOCMEN U MBEPObIX (KPUCMALIUYECKUX) Meil.
B3aumocesszs mexcoy ceolicmeamu 8eujecmes 8 pasHvlX acpe2amHblX COCIMOAHUAX U UX AMOMHO-MONEKYIAPHBIM
cmpoernuem. OcobeHHOCmU azpecamHubix COCMOSHULL 80Ob.

Hemoncmpayuu®

1. HaGnronenre OpOyHOBCKOTO ABUYKECHHUS.

2. Habmonenue nuddysum.

3. Habnrooenue signenutl, 00bACHAIOWUXCA NPUMANCEHUEM UU OMMATKUBAHUEM YACTIUY 8eLecmEd.

Jlabopamopuvie pabomol u onvimul
1. Oyenxa ouamempa amoma memooom ps0o8 (c ucnoarvzoearuem gomoepaguii).
2. OnbITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmbITel TO OOHAPYKEHUIO JICWCTBHUS CHJI MOJICKYJISPHOTO TPUTSOHKCHUS  (271eKMPOHHAA
oeMoHcmpayus).

Pa3nen 3. /IBukeHne U B3auMo1eiicTBUE TeJl
Mexannueckoe aBuxkeHue. PaBHomepHoe U HepaBHOMepHOe ABMxkeHHne. CkopocTb. Cpeonss ckopocms
npu HepasHOMepHOM O8udicenu. Pacuér myTH U BpeMEHH JIBUKECHUS.

1 MC — sneMeHTBI cofiepKaHus, BKIFOYAIOIIIE MEXIIPEIMETHBIE CBA3H, KOTOPHIE MIOAPOOHEE PACKPHITEH B TEMATHIECKOM
IUTAHUPOBAHHU.
2 371ech u Jajee KypcHBOM 0003HAYEHBI TEMBI, H3y4eHHE KOTOPBIX MPOBOIMTCS B 03HAKOMHUTEILHOM ILIaHe. [lefaror caMocToATeNbHO
omnpenenseT 00beM U3y4aeMOro MaTepraa.
3 Bcee JlemoncTparuu u JlaGopaTopHbie paboThI, HPEICTABIEHHBIE B COAEP)KAHNH, TOMYCKAETCH (MOMKHO) IPOBOJMUTE, HCIIONb3Ys
nH(GOPMAMOHHBIE U SJICKTPOHHBIE TEXHOJIOTHH (ITU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
4 351ech U asiee NPUBOAUTCS PACLIMPEHHBIH epeueHb Ja60paTOPHbIX PabOT U OMBITOB, U3 KOTOPOIO YYUTEb AeacT BHIOOD MO
CBOEMY YCMOTPEHHUIO.
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SBnenne uHepIUN. 3aKoH uHepyuu. Bzaumoodelicmeue meji Kak NPUYUHA USMEHEHUS CKOPOCMU OBUNCEHUS
mein. Macca xax mepa unepmnocmu mena. I1notTHocts BeniectBa. C8s136 NIOMHOCMU C KOIUYECTNEOM MOIEKV 8
eounuye 00véMa seulecmada.

Cuna Kak XapakTepucThka B3auMoaenctBus ten. Cuna ynpyeocmu v 3akoH ['yka. U3zmepenue cunvt ¢
nOMOWbI0 OuHamomempa. SIBNeHNe TATOTeHUs U cuia Tsokectu. Cuna msscecmu Ha opyeux nianemax (MC).
Bec tena. HeBecomocTs. CnokeHue Cuil, HalpPaBJICHHBIX MO oAHOM mpsiMoi. PaBHonelcTBytomas cui. Cuna
mpenus. Tpenue ckonvocenuss u mpenue nokos. Tpenue 6 npupooe u mexnuxe (MC).

Jemoncmpayuu’®

1. Habnronenne MexaHMYECKOTo ABMKEHUS Tea.

2. N3mepenune ckopocTy MpSIMOJIMHEHHOTO ABHKEHUS.

3. Habnronenue siBleHUs] HHEPLIUH.

4. Habutoienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

5. CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEJL.

6. CrnosxeHue cuil, HapaBJICHHbBIX 110 OJHON MPSIMOM.

Jlabopamopuvie pabomol u onvimul

1. Omnpenenenre CKOPOCTH  PaBHOMEPHOrO  JIBIKEHHUS  (IIapuKa B JKUJIKOCTH, MOJZENHU
AIEKTPUYECKOTO aBTOMOOWJIS U T. 11.) (JIeKMPOHHAA 0EMOHCIMPAYUSL).

2. Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOW TIOCKOCTH.

3. Onpenenenye MIOTHOCTU TBEPJOTO TeNa.

4. OnpIThl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTshkeHHs (aedopmanuu) MpPYKUHBI OT
IIPUIIOKEHHOMN CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBKEHHUS OT Beca Tejla U XapakTepa

COINPUKACAIOIIUXCS TIOBEPXHOCTEN.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, ’KUAKOCTEH U ra30B

HaBnenue. Cnocobvl ymenvulenus u ygenruveHus oasnenus. /lagnenue 2asa. 3asucumocms 0agienus 2a3a
om 0bvéma, memnepamypul. Ilepedaua oasnenus meépovimu meaamu, dcuokocmamu u eazamu. 3axkown Ilackans.
Inesmamuueckue mawiunsl. 3aBUCUMOCTH JIABICHHUS >KUIAKOCTH OT Tiyounsl. Coobwarowuecs cocyobi.
T'uopasnuyeckue mexanusmoi.

ATtmocdepa 3emnu u atmochepHoe AaBneHue. [Ipuuunuvl cywecmeosanuss 6030YUHOU 000104KU 3emuu.
Onvim Toppuyennu. zmepenue ammocgheproco oasienus. 3a8Ucumocms ammocghepHoco 0asieHus On 8blCOMbl
Hao ypoguem mops. Ilpubopul 01 usmepenuss ammocpeprHo2o 0asienus.

Heticmesue srcuokocmu u 2a3a Ha NOSPYHcEHHoe 8 HUX meo. BeITaakuBaromas (apxumMenoBa) cuiia. 3aKoH
Apxumeoa. Ilnasanue men. Bozdyxonnasanue.

Hemoncmpayuu

1. 3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIEPATYPBHI.

2. [Tepenaya naBiieHUS KUJKOCTHIO M Ta30M.

3. Coobmatrommuecs: Cocypl.

4 I'mppasinueckwmii npecc.

5 [IposiBnenue nericTBUs aTMoc(hEepHOTO TaBICHHUS.

6. 3aBUCHMOCTh BBITAJKUBAIONIEH CHUJIBI OT 00BEMA MOTPYKEHHOW YaCTH Tela W IUIOTHOCTH
JKHUIKOCTH.

7. PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BBHITECHEHHOM HKUJIKOCTH.

8. VYcnoBue miaBaHus TeJl: IUIABAHME WM MOTPYKEHUE Tel B 3aBUCHUMOCTH OT COOTHOUIEHUS

IUTIOTHOCTEN TeJla U )KUIKOCTH.
Jlabopamopuvie pabomol u onvimul

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOH B )KUIKOCTh YaCTH TeJa.

2. OrnpezeneHre BHITAIKUBAIOLIEH CUIIBI, AEHUCTBYIOIIEH Ha TEJIO, HOTPYKEHHOE B )KUIKOCTD.

3. [TpoBepka HE3aBUCUMOCTH BHITAJIKUBAIOIIEH CUJIBI, AEHCTBYIONIEH HA TEJIO B )KUJIKOCTH, OT MacCChl
Tena.

4, OnbIThI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOLIECH CHUJIbI, JEHCTBYIONIEH HA TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTH >KUIKOCTH.

5. KonctpynpoBanue  apeomerpa WM KOHCTPYHpPOBAaHHME  JIOAKM U ONpEAENIeHHEe €€
IpPy30I0AbEMHOCTH.

Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHepIrus



Mexanuueckast pabota. MOIIHOCTb.

[TpocTbie MexaHU3MBI: pblvar, 010K, HaKIOHHAs! II0CKOCTh. [Ipasuno pasnosecus pvruaza. Ilpumenenue
npasuna pagrHogecus peiuaza K 010Ky. «3o0nomoe npasunoy mexanuxy. KIIJ npocTeix Mexanu3MmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckast sHeprus. Kunemuueckas u nomenyuanvhas snepeus. llpespawenue o0Ho2o 6uoa
MexaHuyecKoul sHepauu 6 Opy20ii. 3aKOH COXPAHEHUS SHEPIUH B MEXaHUKE.

Hemoncmpayuu

1. [Ipumepbl IPOCTHIX MEXaHU3MOB.

Jabopamopuvie pabomst u onvimol*

1. Onpenenenue paboOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBHKEHHH Tella IO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHS phlyara.

3. N3mepenne KI1/] HakIOHHOM IJIOCKOCTH (2716KMPOHHAA 0eMOHCMPAUUsL).

4, N3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUUYECKON SHEPTUH (2/1eKMPOHHAA 0eMOHCIMPAYU).
8 KVIACC

Pa3nes 6. TensioBble siBJIeHUs

OcHogHubie nonodceHUs MONEKYIAPHO-KUHeMU4ecKou meopuu cmpoenus eeujecmea. Macca u pazmepol
amomog u monexyi. Onvlmsi, NOOMEEPAHcOAIOuje 0OCHOBHbIE NONONHCEHUS MOTEKVIAPHO-KUHEMUYECKOU MeopUl.

Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucmaniuueckue u amopghHule
mena. OOvscHeHUue CBOUCME 2a308, HCUOKOCMEU U MBEPObIX Mel HA OCHOBE HNONONCEHUU MONEKYIAPHO-
KuHemudeckou meopuu. CMauyuBaHUE U KanuiispHsle aeieHus. Tenniogoe pacuiuperue u cocamue.

Temmieparypa. Ces3b memnepamypuvl co CKOPOCHbIO MENTI0B020 OBUNCEHUSL YACMUY.

Buytpennsis sneprus. Cnocodvl usmeneHusi 6HympeHHel 3Hepauu: menjionepeoaia U cosepuieHue
pabomul. Buowl mennonepeoauu.: menionpo8oOHOCMb, KOHBEKYUS, U3TYYeHUe.

KonunuecTBo TemnoTel. Yoenvnas mennoémxocms eewecmsa. Tennoobmen u menjiogoe pasHosecue.
VYpaenenue mennogozo 6ananca.

Inasnenue u omeepoesanue KpUCMALIUYECKUX 6Geujecms. YoeivHas menjioma  NIAGIEHUS.
Ilapoobpaszosanue u xomoencayus. Hcnapenue (MC). Kunenume. Yoenvnas mennoma napoodpazosanusi.
3asucumocms memnepamypsi Kuneuus om ammocgepro2o oasieHus. Baascnocms 6o30yxa.

DHeprus TOINBA. YOoenbHas menioma c2opanus.

Hpunyuner pabomsr mennosvix osucamenei. KIIJ] mennogoeo ogueamens. Tennogvle ogueamenu u
sawuma oxkpyxcaroweu cpeovt (MC).

3axon coxpanenus u npeepawenus suepauu 8 menioguvix npoyeccax (MC).

Hemoncmpayuu
Ha6monenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue auddysun.

Habmoienue sSBiIeHU CMaYMBaHUSI U KAMHJUTSIPHBIX SBJICHHM.

HaGnroeHne TerioBoro pacuimpeHust Tel.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUU 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[TpaBwiia u3MepeHus TeMITepaTypehl.

Bune! ternonepenaym.

OxJaxieHre Ipy COBEpUIEHUH PabOThI.

Harpeanue nipu coBepiiieHHH padOThl BHEITHUMH CHUJIAMH.

LCoNoOAWNE

10. CpaBHEHME TEIIOEMKOCTEN Pa3INYHBIX BELIECTB.

11.  HaGmioneHue KUIEHUs.

12. HaGmroneHue MoCTOSHCTBA TEMITEPATyPhI P TUIABJICHUH.

13. Moenu TeNIOBEIX ABUTATENIEH.

Jlabopamopnwvie pabomovt u onvimul

1. OnbITel 10 OOHAPYXEHHIO MACWCTBUS CHJI MOJICKYJISIPHOTO HPUTSOKCHUS  (2J1eKMPOHHAA
oemoncmpayus).

2. OnpIThI 10 BEIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnbITh! IO HAOIIOIEHUIO TEIVIOBOTO PACHIMPEHMSI Fa30B, X KUIKOCTEH U TBEPBIX TEIN.

4. Omnpenenenue 1aBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.
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S. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHHS BO3AyXa OT €ro 00bEMa M HArpeBaHUs WU
OXJIAXKICHUS.

6.  Ilposepxa cunomesvi MUHEUHOU 3A8UCUMOCTIU ONUHBL CTNOJIOUKA HCUOKOCIU 8 MEPMOMEMPUTLECKOU
mpybKe om memnepamypul.

7. HaGnronenne u3MeHEeHUs BHYTPEHHEH SHEPrHM Tella B pe3ysibTaTe TEIUIoNepenayd U paboThl
BHEIIIHUX CHIL

8. HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOW U TOpsTYei BOIBI.

9. Onpedenenue Koauyecmea meniomvl, NOJLYYEHHO20 6000U NpU MeNni000MeHe C HacpembviM
MEMALIUYeCKUM YUTUHOPOM.

10.  HccnenmoBaHue mpoiiecca HCIIapeHUsl.

11. Onpenenenre OTHOCUTENBHOM BIIaXXHOCTH BO3AyXa.

12. Onpeodenenue yoenvbHOU meniomol N1AGIeHUs TbOd.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA

Onexmpuzayus men. JIBa pojia 3JEeKTpUUYECKUX 3apsA0B. B3anmonencTBre 3apsiKeHHBIX TE.

Dnektpuueckoe nojue. /Ipunyun cynepno3uyuu d1eKmpudeckux noeti (Ha KauecmeeHHOM YPOsHe).

Hocumenu snexmpuyeckux 3apsooe. Onemenmaphviii dnekmpudeckuti 3apso. Cmpoenue amoma.
[TpoBOAHUKY M TUANEKTPUKH. 3aKOH COXPAHEHHSI SJICKTPUUECKOTO 3apsiia.

DIIEKTPUUYECKHI TOK. Ycnosus cywecmeosanus snekmpuiecko2o moka. ICTOUHUKHA TTOCTOSIHHOTO TOKa.
JleicTBHSI SNIEKTPHUUECKOr0 TOKa (TEIIOBOE, XMMUUYECKOE, MATHUTHOR). DIeKMPUecKutl mox  #CUOKOCmsx u
2asax.

PaGora u MOIIHOCTH JNEKTPUYECKOTO TOKa. 3Jaxon [icoyna—I/lenya. Onexmpuueckue yenu u
nompebumenu eKmMpuyecKoul dHepauu 8 obimy. INeKTpudeckas 1nenb. Cuiia Toka. DIEKTPUIECKOe HaPsHKEHHE.
ConpoTHuBieHHe TPOBOAHUKA. YoenbHoe conpomusneHue eeujecmsa. 3akoH Oma I ydacTKa IEHu.
[TocnenoBarensHOE M MapajuIeIbHOE COSAMHEHUE IPOBOJHUKOB. Kopomkoe 3ambiKkaHue.

[TocrosinHbie MarHuThl. B3auMoelicTBUE TOCTOSTHHBIX MarHuToB. Maenumuoe none. Macnumnoe none
Semau u e2o 3uavenue 0ns HcuszHu Ha 3emne. Onvim Opcmeda. MacHumuoe nole 31eKmMpuUyecKo2o Mmoxd.
Ilpumenenue s1exkmpomacHumos 6 mexHuke. Jlelicmeue MAZHUMHO20 NOJsL HA NPOBOOHUK C MOKOM.
Onekmpoosuecamens nocmosinno2o moka. Mcnonv3osanue 2nekmpoosucamerneti 8 mexHuuecKux yCmpoucmeax u
Ha mpaxcnopme.

Onvimour Dapades. Asnenue snexkmpomacnumuou unoykyuu. Ilpasuno Jlenya. Onexmpoeenepamop.
Cnocobvl nonyuenus s1ekmpuyeckol sHepauu. IASKTPOCTAHIINHN Ha BO30OHOBISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpayuu

1. OnexTpusanus Tell.

2. JIBa posia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
3. YCTpoUCTBO U JEUCTBUE DIIEKTPOCKOIA.

4. DnexTpocTaTHuecKas HHAYKIIHS.

S. 3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsIIOB.

6. [IpOBOAHMKY M TUAIEKTPUKH.

7. MonenpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

8. HcTounmky MoCTOSTHHOTO TOKA.

9. JIenCTBUA DIIEKTPUYECKOTO TOKA.

10. DIJIEKTPUYECKUHN TOK B )KHIKOCTH.

11.  Ta30BbIii pa3psi.

12. V3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHue IeKTPHUUECKOTO HAPSKEHUS BOIBTMETPOM.

14. PeocraT 1 marazuH cCOnpoOTUBIECHUM.

15.  BzaumopeiicTBHE MOCTOSHHBIX MarHUTOB.

16.  MopenupoBaHre HEBO3MOKHOCTH pa3/IeNICHHs MTOJIIOCOB MAarHNTA.
17.  MopenupoBaHre MarHUTHBIX TOJIEH MTOCTOSTHHBIX MATrHUTOB.
18. OmneIT OpcTena.

19. MarnuTHO€e noje Toka. DIeKTPOMArHuT.

20. JleificTBE MarHUTHOTO TIOJISI HAa IPOBOTHUK C TOKOM.

21. OneKTpOABUTaTEIb IOCTOSTHHOTO TOKA.

22.  VccnenoBaHue SIBJICHHS 3JIEKTPOMAarHUTHON HUHTYKIUH.

23.  OmnbiTel Qapajes.
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24. 3aBUCUMOCTD HalpaBJIeHUS MHAYKIIMOHHOIO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHUS.

25. DIEKTPOTEHEPATOP MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomol u onvimul

OmnbITH IO HAOTFOICHUIO SJICKTPU3AIIUH TEJT MHAYKIIUECH U TIPH COMPUKOCHOBCHHH.
HccnenoBanue NeHCTBUS JIEKTPUIESCKOTO MOJIS HA TIPOBOJTHUKH U JTUDJIICKTPUKHU.

COopka u mpoBepKa pabOThI ANEKTPHUUECKON IS TOCTOSTHHOTO TOKA.

W3mepenue u peryimpoBaHue CHUIIBI TOKA.

W3mepeHue u peryaupoBaHue HApsHKSHUSI.

Hccneoosanue 3agucumocmu cuibl mMoKd, UOYuje2o uepes pe3ucmop, om CONPOMmuGIeHus:
PE3UCMOPA U HANPAICEHUS. HA PE3UCOPe.

SouhkwdE

7. Onvimol, 0eMOHCmMpuUpyIowue 3a8UCUMOCb dIEKMPULEeCcKO20 CONPOMUBNEHUS NPOBOOHUKA OM
€20 OJIUHbL, NIOWAOU NONEPEYHO20 CEeYeHUsI U MAMePUAld.

8. Ilposepka npasuna CcrodceHUs HANPANCEHUU NpU NOCIe008AMENIbHOM COCOUHEHUU O08YX
PE3UCMOPO8.

9. IIposepka npasuna 0715 CUbl MOKA NPU NAPATLLENbHOM COEOUHEHUU PE3UCMOPOS.

10.  Ompenenenue pabOTHI MMEKTPUIECKOTO TOKA, HIYIIETO YePe3 PE3UCTOP.

11. Onpenenenre MOIHOCTH ANEKTPUYECKOTO TOKA, BBIJIEISIEMON HA PE3UCTOPE.

12. HccaemoBaHue 3aBUCMMOCTH CHJIBI TOKA, UAYILETO Y€pe3 JaMIIOUKY, OT HAIIPSDKEHHSI Ha HEH.

13.  Onpeoenenue KIIJ[ nacpesamensi.

14.  HccnemoBaHue MarHUTHOTO B3aMMOJICHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15.  M3yyeHume MarHUTHOTO IIOJISI IOCTOSTHHBIX MarHUTOB NP UX OOBEANHEHUH U Pa3IeIICHUH.

16.  HccaemoBaHue ASHCTBHS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmubITHl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHWTa
OT CHJIBI TOKA W HAIIPABJICHHS TOKA B KaTYIIKE.

18.  M3yueHwue AeHCTBHUS MarHUTHOTO TMOJISl HA IPOBOJHHUK C TOKOM.

19. Koncmpyuposarnue u uzyuenue pabomul 21eKmpoosucames.

20.  Hsamepenue KIIJ] anexTponBUTaTeIbHON YCTaHOBKH.

21.  OmnbITHl 10 MCCIEIOBAHUIO SIBJIEHUS AJIEKTPOMArHUTHOM MHAYKIMM: HCCIEOBAaHUE W3MEHEHHH

SHAYCHHUA W HAITPABJICHUSA WHAYKIIMOHHOT'O TOKaA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUSI

Mexanunueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUUECKOTO
nBukeHus. PaBHoMepHOe mpsimonuHeltHoe BIKeHue. Hepagnomeproe npsamonunetinoe osudiceHue. CpeaHsist u
M2HOBEHHASI CKOPOCHb Meld NPU HEPABHOMEPHOM OBUINCEHUU.

Yckopenue. Pasnoyckopentoe npamoaunetinoe osudicenue. CBoOoaHoe nanenue. Onvimol I anunes.

Jluneunas u yenosasa ckopocmu. Llenmpocmpemumenvroe yCKopeHue.

Ilepssiit 3axkon HerotoHa. Bropoii 3akoH Herorona. Tperuii 3akoH Herotona. Ilpunyun cynepnosuyuu
cui.

Cuna ynpyeocmu. 3axon I'yvka. Cuna mpenus: cuna mpeHusi CKOJIbHCEHUs, CULAd MpPeHUsi NOKos, opyeue
8UObL MPEHUSL.

Cuna TSOKeCTH U 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO MajieHus. /Jeudicenue nianem
soxpye Connya (MC). Ilepsas kocmuueckas ckopocms. Hesecomocms u nepezpysku.

PaBHOBecue MmarepuanbHON TOYKU. Abconomuo meépdoe meno. Pasnosecue meépdoco mena c
3aKpennénHol ocvio epawjerus. MOMEHT cunsbl. [{enmp msascecmu.

Nmnynec Ttena. HMzmenenue umnynvca. Mmnyavce cunvi. 3aKOH COXPAaHEHHs HMITyJbca. PeakTuBHOE
newkenne (MC).

Mexanuueckass pabota U MomHoOcTh. PabGora cun TsokecTH, ynpyzocmu, mpenus. Céa3b dHepeuu u
pabomui. TloTeHnmanbHas SHEPrUsl Teja, MOAHSTOrO HaJ MOBEPXHOCTHIO 3eMIU. [lomenyuanvuas sHepeus
cocamoui  npyxcunvl. Kunernueckass sHeprusi. Teopema o KuHemuueckou 3Hepeuu. 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu

1. Habnoienne MexaHn4eckoro IBMKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHuE NyTel U TPAeKTOPUI JABMXKEHUS OJHOTO U TOTO )K€ TEJIa OTHOCUTENIBHO Pa3HbIX TEl
OoTCY€Ta.
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N3mepenne ckopoCTu U YCKOPEHUS MPSIMOIUHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHMUS.

Habmroienne ABMKEHUS TeNa M0 OKPY>KHOCTH.

Habmonenne MexaHHYecKUX SBIEHUH, TPOUCXOAAMINUX B cucteMe oTcuéra «Tenmexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKCHUH OTHOCUTEIIEHO KaOMHETa (DU3HKHU.

©o ok w

7. 3aBUCUMOCTBH YCKOPEHHS Tella OT MaccChl Tella U ICUCTBYIONICH Ha HETO CHIIBI.

8. Habnronenne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

9. N3menenue Beca Tena Ipu YCKOPEHHOM JIBUKCHHH.

10. Ilepenava nmmysnbca Ipu B3aMMOEHCTBUU TEIL.

11.  IIpeoOpa3zoBaHus SHEPTUHU NP B3aUMOCHCTBUU TEN.

12. CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

13.  CoxpaHeHue umnysbca npu abCOIIOTHO YIIPYrOM B3aUMOICHCTBUH.

14.  HaOmioneHune peakTUBHOTO JBU)KECHUSI.

15.  CoxpaHeHre MEXaHUYECKOM SHEPruu Mpu CBOOOAHOM Ma/ICHUH.

16.  CoxpaneHne MEXaHHYECKOM SHEPTHH NPHU JABMKECHUHU Tella MO/ ACHCTBUEM MIPYKHUHBI.

Jlabopamopnuvie pabomovt u onvimeul

1. Konucmpyuposanue mpaxma onsa pazeona u danvheuuieco pagHOMEPHO20 O8UNCEHUSA UAPUKA UTU
MeneNHCKU.

2. Omnpenenenne cpenHeil CKOPOCTU CKOJNBKEHHsT OpyCKa WM JBM)KCHUS [IapHKa M0 HAKIOHHON
MJIOCKOCTH.

3. Omnpenenenne yCKOpEHUs Teja MpH PaBHOYCKOPEHHOM JBIKEHHH MO0 HAKJIOHHOHN TTIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBHKEHUU 0€3 HauaabHOU
CKOpPOCTH.

5. Ilposepxa cunome3svl. eciu npu pasHOyCKOPEHHOM OBUINCEHUU Oe3 HAYANbHOU CKOpOCmuU Nymu
OMHOCAMCSA KAK Ps0 HEUEMHBIX YUCEeTl, MO COOMEEMCMEYIOUUE NPOMENCYMKU 8PeMeHU 0OUHAKOBYL.

6. HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJILHOTO JIaBJICHHUSI.

7. Omnpenenenne k03 uiinenTa TpeHUs CKOIbKEHHS.

8. Onpenenenne )XECTKOCTU MPY>KUHBI.

9. Omnpenenenne pabOTHI CHIIBI TPEHHS NMPH PABHOMEPHOM JBM)KCHHUHU Tella 10 TOPU3OHTAIBHON
MIOBEPXHOCTH.

10. Omnpenenenue pabOThI CUITBI YIPYTOCTH MIPHU MOIBEME TPYy3a C UCTIOJIb30BAaHUEM HEMOABMYXHOTO U
MMOABUKHOTO OJIOKOB.

11. N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3nen 9. Mexannuyeckue KoJ1e0aHHUs U BOJIHbI

KonebarenbHoe aBmxkeHune. OCHOBHBIE XapaKTEPUCTHKU KOJE€OaHUWIl: MEpUOJ, YacToTa, aMILTUTY/A.
Mamemamuueckuil u npysxcunnsii masmuuxu. llpespawenue snepeuu npu Ko1ebamenrbHOM 08UNCEHUU.

3aryxaromue konedanus. BeinyxaeHHbie kKoneOanus. PezoHanc.

Mexannueckue BoJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [Ipodonbhbie u nonepeutvle 80HbL. [{UHa 80IHbL
u ckopocms eé pacnpocmparenusi. Mexanuueckue 8onHvl 8 meépoom meie, ceucmudeckue gonmwvl (MC).

3ByK. I pomkocms 38yka u evicoma moua. Ompasxicenue 38yka. Mngpaseyx u yiempassyx.

Hemoncmpayuu

1. Hab6mronenue konebanuii Te1 Mo IeHCTBUEM CHITBI TSKECTH M CHUTBI YIIPYTOCTH.

2. Habmtonenue xonebanuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. Habntoienue BeIHYX/IeHHBIX KOJle0aHUI U pe30HaHca.

4. Pacnipoctpanenue npo0iabHbBIX U MOMEPEUHBIX BOJH.

S. Habntoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopnuvie pabomot u onvimeul

1. OmnpeneneHre 4acTOTHI M IEpHOAA KoleOaHU MaTeMaTHYeCKOro MasiTHUKA.

2. Omnpenenenre 4YacTOTbl M TepHOJA KoOJNEOAaHWM MPYXKUHHOTO MAasiTHUKA (2J1eKMPOHHAA
demoncmpayus).

3. HccnenoBanue 3aBUCUMOCTH Nieproa KojaeOaHui OIBEUICHHOTO K HUTH Tpy3a OT JIMHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTH TEepHOJa KOJNeOaHUH MPYKMHHOTO MAasTHHUKAa OT MacChl Tpy3a
(371eKmponHan 0emoncmpayus).

5. [TpoBepka HE3aBUCUMOCTH IE€pHO/Ia KoJebaHuil rpysa, MOIBEIIEHHOTO K HUTH, OT MacChl rpys3a.
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6. OmnbITHL, AEMOHCTPUPYIOLIUE 3aBUCMOCTb IIEpHOia KoJeOaHuil IPy>KUHHOTO MasiTHUKA OT MacChl
rpy3a 1 KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHHsi CBOOOIHOTO MAJACHUS (271eKMPOHHAA 0eMOHCMPAYU).

Pa3nen 10. DiieKkTpOMarHuTHoOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMArHuTHOE MOJe. DJIEKTPOMarHuTHbIE BOJHBI. Ceoticmea snekmpomazHumusix 6oaH. Lllkana
INEKMPOMASHUMHBLX 80IH. MIcnonb306aHnue 31eKmpoMacHUMHbBLX 80IH OJisL COMOBOU C8A3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBoIiCcTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe CBOMCTBA CBETA.

Jlabopamopnuvie pabomovt u onvimul

1. W3yuenue cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIBHOTO TenedoHa.

4

Pa3nen 11. CBetoBble siBJICHUS

JlyueBas Mognens cBera. Mcrounuku cBeta. [lpawonuneiinoe pacnpocmpauenue ceema. 3ammeHus
Connya u Jlyner. Otpaxkenue cBeta. [1nockoe 3epkano. 3axon ompasxicenus céema.

[Ipenomnenue cBeta. 3akoH MpenoMiieHus cBeTa. [lonnoe @HympenHee ompadicenue ceemd.
Hcnonvzosanue nonno2o 8HympeHne20 Ompaicenusi 8 ONMu4ecKux c6emogooax.

Jlunza. Xox nydeit B nmuuze. Onmuueckas cucmema ¢omoannapama, mukpockona u meneckona (MC).
a3 kax onmuueckas cucmema. bnuzopykocms u 0anbHO30pKOCHb.

Pasnooicenue 6enoco ceema 6 cnexkmp. Onvimol Hotomona. Cnoswcenue cnekmpaibHbiX Y8emos.

Hemoncmpayuu

1. [IpsmonuHEeitHOE pacpocTpaHeHHUEe CBETA.

2. OTtpaxeHue cBera.

3. [Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaiax.

4. [Ipenomiienune ceera.

5. OnTHyeckuii CBETOBO.

6. Xox ryueit B coOMparome JuHs3e.

7. Xoz Jiydel B pacCenBaroLIeH JIMH3E.

8. [Tonydyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

9. [Tpuniun neiictus doroanmnapara, MUKPOCKONA U TEIECKOIIA.

10.  Mopuens riasa.

11.  Paznoxenue 6enoro cBeTa B CIEKTP.

12.  Tlomydenue Georo cBeTa MpH CIOKESHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuwvie pabomol u onvimul

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIyda OT YIJia TaCHHS.

2. W3yueHne xapakTepUCTHK U300paXKeHus IpeaMeTa B IMJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yTJIa MPETOMIICHHS CBETOBOTO Jy4a OT yIila MaJCHUs Ha TPaHHIIe
«BO3JTyX—CTEKJIIO».

4. [Tonydenne n300pakxeHuii ¢ TOMOIIbIO COOMPAIOIIEH TNH3HI.

5. Omnpenenenne HOKYCHOTO pacCTOSIHHUS M ONITHUECKOW CHUJIBI COOMPAIOLIEH JTMH3BI (21eKmpoHHan
demoncmpayus).

6. OMnBITHI IO Pa3NI0KEHUIO OEIIOTO CBETA B CIIEKTP (21€KMPOHHAA OEMOHCMPAYUL).

7. OMBITH IO BOCIIPHUATHIO I[BETA TIPEAMETOB ITPH WX HAOIIOJICHUN Yepe3 IBETOBBIE (PHUIIBTPHI.

Paszgen 12. KBanToBbIe siBJIeHUS

Onwvimel Pezepgpopoa v nna"erapHas Mojenb atoMa. Mogaens aroma bopa. Hcenyckanue u noznowenue
ceema amomom. Keanmui.

PagunoaktuBHOCTB. Anbgpa-, bema- u eamma-uznyyenus. CTpoeHUEe aTOMHOTO siipa. Hykionnas mooens
amomuozo aopa. Mzomonvl. Paouoakmusnuvle npespawenus. Ilepuoo nonypacnaoa amomHulx sioep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCcCOBOTO YUCeN. Peakyuu cunmesa u 0eneHus
sa0ep. Uemounuxu suepeuu Connya u 36630 (MC).

S nepuas snepreTuka. Jeticmsus padouoakmusHulx usiydenuil Ha sxcugvle opearusmol (MC).

Hemoncmpayuu

1. CrieKTphl U3JTydeHuUs U MOTJIOIIEHUS.
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CrexTpsl pa3IuYHbIX Ta30B.

CnekTtp Bomopoaa.

Habmtonenue TpexoB B kamepe BuibcoHa.

PaboTta cuéTunka HOHU3UPYIOIMINUX U3TyUYCHUM.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.
JIaﬁopamopnbte pabomot u onvimul

o UE WM

1. Habniooenue cniowHsix u iuHeu4amvlx CneKmpo8 usnyueHus.

2. HccnenoBanue TpeKOB: M3MEPEHUE YHEPTUU YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 hoTorpadusim)
(21eKmponnan demoncmpayus).

3. N3mepenue pagnoakTUBHOTO OHA (I1eKMPOHHAA 0EMOHCMPAYUL).

I[HoBTOpUTENBbHO-00001IaK0IIUI MOTYJIb

[ToBTOpHUTENHEHO-0000MIAIOIITII MOYIIb ITPEeHA3HAUECH JAJIs1 CUCTEMATH3aIUK U 0000IIeHUs TPEIMETHOTO
COJIEp>KAaHUS U OMbITA JESATEIbHOCTH, IPUOOPETEHHOIO IIPU U3YYEHUHU BCETo Kypca (GU3UKH.

HpI/I HU3YUCHUU JAaHHOI'0O MOAYJIA PCATIU3YIOTCA U CUCTCMATHU3UPYIOTCA BUALI ACATCIBHOCTU, HA OCHOBC
KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHHE TPEIMETHBIX U METaNpeAMETHBIX INIAHUPYEMBIX PE3YJIbTaTOB 00Y4EHUS,
(dbopMHUpyeTCsl eCTECTBEHHO-HAyYyHasi TPAaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBJICHUMA
IPUPOJIBI U TEXHUKH, OBJIA/ICHUE YMEHUSIMU OOBSACHATh (PU3UUECKUE SBJICHUS, IPUMEHSISI OTy4YE€HHbIE 3HAHUS,
pemaTth 3aJa4r, B TOM YUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[TpuHIMNHMAIBHO 1ESTEIbHOCTHBIN XapaKTep JaHHOIO pa3/ielia peaau3yercs 3a CYET TOro, 4To yyaluecs
BBIIOJHAIOT 3aaHWsA, B KOTOPBIX UM IIPCAJIaracTcCs:

" Ha OCHOBE IOJIyYEHHBIX 3HAaHMH pACIO3HABaTh M HAYYHO OOBACHATh (U3NYECKHE SBJIICHUS B
OKpYXKaroIel MpUpo/Ie U TOBCEAHEBHOM KHU3HH,

" HCHOJB30BaTh M0]] PYKOBOACTBOM II€/larora Hay4yHble METObl UCCIEIOBAHUS (PU3NUYECKUX SBICHUM, B
TOM YHCJIC OJId MPOBCPKHU T'MIIOTE3 U MOJIYUCHHUA TCOPETUICCKHUX BBIBOAOB,

" OOBSCHATH C OMOPOI HAa TUAAKTUYECKHIM MaTepual rmocie 00CyKJIeHUs C N1eAaroroM HayuyHble OCHOBBI
Hanbojiee BaKHBIX I[OCTI/I)KGHI/II\/JI COBPCMCHHBIX TCXHOHOFHﬁ, HalpuMmep, MTPaKTUYCCKOTO HCIIOJIb30BAHUS
pa3NUYHBIX MCTOYHMKOB SHEPrMM Ha OCHOBE 3aKOHA NPEBPAILEHHUS M COXPAHEHMs BCEX M3BECTHBIX BHJIOB
SHEPIHH.

Kaxnas u3 TeM JaHHOrO paszjena BKIIOYAET SKCIEPUMEHTAIbHOE HCCIIe0BaHHEe O00O0IIAI0IIEro
XapakTepa Ha YCMOTpPEHHE IeJjarora 1 mpH ero moMoIny. Pa3aen 3aBepiiaercsi NpoBeIeHUEM THArHOCTHIECKOM
Y OLIEHOYHOH paboThI 32 Kypc OCHOBHOM ILIKOJIBI.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O ITPEAMETA «®U3UKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

B menom pesynbrarel ocBoeHusi obOydaromumucs ¢ 3IIP ydeOnoro mpenmera «®usmka» TOHKHBI
COBMAJaTh C pe3ynbraramMu DenepanbHO paboueil mporpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHusl.
Haubonee 3HaYUMBIMH SIBASIOTCS

JIMYHOCTHBIE PE3YJIBTATHI:

B pe3ynbrate nzydeHus pU3MKM Ha YpOBHE OCHOBHOI'O 00Iero oopaszoBanus y odyuvaromerocs ¢ 3[1P
OyayT copMUPOBaAHBI CICTYIOIINE JINYHOCTHBIE PE3YIHTAThI B YACTH:

1) naTproTHYECKOro BOCIIMTAHUSA:

MPOsIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hU3HUECKON HAYKU;

[IEHHOCTHOE OTHOIIEHHUE K TOCTH)KEHUSM POCCUHCKUX YUEHBIX-(U3UKOB,;

2) TPaKAAHCKOTO U JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

TOTOBHOCTh K aKTMBHOMY Yy4YacTHIO B OOCYXICHHMH OOIIECTBEHHO-3HAUMMBIX M 3THYECKHUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM IOCTUKEHUN DU3UKY;

OCO3HAaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) acTEeTUYECKOTr0 BOCITUTAHHUSA:
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BOCIIPHSITHE SCTETUYECKUX KayecTB (PM3UYECKOM HayKu: €€ TapMOHHYHOTO IMOCTPOEHHS, CTPOrOCTH,
TOYHOCTH, JTAKOHHYHOCTH;

4) IEHHOCTH HAay4YHOT'O ITO3HAHUSA:

OCO3HaHME LIECHHOCTH (pU3MUeCKOl HayKH KaK MOILIHOTO HHCTPYMEHTA II03HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTMH, BaXKHEHUIIIEW COCTABIAIOIIEH KYJIbTYPbI;

pa3BUTHE HAYYHOH JIF0O03HATEIILHOCTH, HHTEpECa K UCCIIE0BATENbCKOM eI TEIbHOCTH;

5) popmMupoBaHUS KyJIbTYPHI 310POBbSI H SMOLMOHAIBHOTO OJIaronONy Y s:

OCO3HaHME IIEHHOCTHU 0€30I1aCHOT0 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BaXKHOCTU
paBuiI 0€30MaCHOTO MOBEACHHS HA TPAHCIIOPTE, HA IOPOTraxX, C AIEKTPUIECKUM M TEIUIOBBIM 000PYAOBaHUEM B
JOMAalIHUX yCIOBUX;

c(OpPMHPOBAHHOCTh HaBbIKA Pe(ICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ IpaBa y
IPYTOro 4eJI0BeKa;

6) TPyJIOBOTO BOCITUTAHUS:

7) aKkTUBHOE y4acTHE B PELIEHUHU IPAKTUYECKUX 3ajiay (B paMKax ceMbH, 00pa30BaTeIbHOI OpraHu3alui,
HACEJICHHOTO IYHKTA, POJHOTO Kpas) TEXHOJIOTMYECKON M COIMAIbHONW HANpPaBICHHOCTH, TPEOYIOUIMX B TOM
qucie U GU3NYECKUX 3HAHUMH;

MHTEpEC K MPAKTUYECKOMY U3yUEHHIO TPodeccHii, CBA3aHHBIX ¢ (PU3UKOIA;

8) 9KOJIOTHYECKOI0 BOCIUTAHUSA:

OpHUEHTAIUs Ha MPUMEHEHUE (U3NUECKUX 3HAHUN JUIS pEeIIeHHs 3a1a4 B 001aCTH OKPY)KAIOLIEH Cpe/ibl,
IUTAHUPOBAHMS IOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEICTBUN I OKPY>KAIOIIEH CPEJIbl;

OCO3HaHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MTPo0JIeM U IyTel X peleHUS;

9) aganTanuyu K U3MEHSIOLMMCS YCIOBUSAM COLMAIIBHOM U IPUPOIHON CPEebl:

NOTPEOHOCTh BO B3aUMOJCHCTBUM NIPU BBIIIOJHEHUU HCCIEIOBAaHUM M NPOEKTOB (HU3HUECKON
HaIIPABJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

MOBBILICHHE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESITEIbHOCTD;

noTpeOHOCTh B JOPMHUPOBAHUYU HOBBIX 3HAHHI, B TOM 4ucie (GOpMYIUPOBATh UJEH, TOHITUS, THIIOTE3bI
0 (pusnueckux oObEKTaX U ABICHUSIX;

0CO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKY;

IUTAHUPOBAHKE CBOETO Pa3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHUI;

CTpeMJICHUE aHAJIU3UPOBATh U BBISBIISATH B3aUMOCBSI3U MIPUPOIbI, OOIIECTBA U SKOHOMMKH, B TOM YHCIIE
C MCTIOJIb30BaHUEM (PU3UUECKUX 3HAHU;

OLIEHKAa CBOUX JeHCTBHH C y4€TOM BIMSIHHMA Ha OKPYXAIOUIYI0 Cpely, BO3MOXHBIX IJI0OAIbHBIX
MIOCJIEACTBHM.

METAINIPEIAMETHBIE PE3YJIBTATHI

Ognadenue yHugepcanbHbIMU yueOHbIMU NOZHAGAM ETbHBIMU OCUCMBUAMU:

1) 6Ga30BbIC TOTHYECKUE IECHCTBHS:

BBISIBJISITh M XapaKTePU30BaTh CYIIICCTBCHHBIC MPU3HAKN OOBEKTOB (SBJICHUN );

YCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK KIACCU(PUKAIIUN, OCHOBAHUS JUIsI 0000IIIEHUSI U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PacCMAaTPUBAEMBIX (paKTaX, JAHHBIX W HAOJIOJCHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISBJISITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TIPH W3YYCHUH (PU3NICCKUX SBJICHHA W IPOIECCOB,
MIPOBOANTH BBIBOJBI C HCIIOIH30BAHUEM JACTYKTHBHBIX U WHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBSI35X (PU3UICCKUX BEITUYHH, TIPU HEOOXOIMMOCTH TIO]] PYKOBOJICTBOM YUIHTEJIS;

BBIOHMpATH CIIOCO0 pelieHus yueOHo! pu3ndecKkoii 3ajaun (CpaBHEHUE HECKOJIBKUX BApUAHTOB PEIICHUS,
BBIOOp HawmboJyiee MOAXOMSAIIETO C YYETOM CaMOCTOSITEIIBHO BBUICJICHHBIX KPUTEPUEB) IOJ PYKOBOJCTBOM
YUUTEIS.

2) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUSA:

MCIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATENbCKIII HMHCTPYMEHT MO3HAHMS,

MPOBOAMTH 10 IUIAHY OIBIT, HECIOXHBIH (PU3NICCKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIICIOBAHUE
(U3HYECKOTO SBJICHHUS, TPH HEOOXOIMMOCTH IO/ PYKOBOJACTBOM yUUTEIIS;

dbopmyaupoBarh O0OOMMIEHHWS] M BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOMCHUS, OIBITA,
WCCJICTOBAHMS C OTIOPOI Ha TUTAH/aITOPUTM.

3) pabota ¢ uHboOpMaIHeii:
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MPUMEHSTh Pa3jMYHbIe METOJbI, HHCTPYMEHTBI U 3alpoChl MpU MOWCKE W 0TOOpe MH(DOpPMAIMU WIH
JNaHHBIX C Y4ETOM MPEJIOKEHHON yuyeOHOW (Qu3MdecKod 3ajaud, MpU HEOOXOJUMOCTH IOJ PYKOBOJICTBOM
YAUTEJIS;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh HH(OPMALIMIO Pa3IMYHBIX BUIOB U (HOPM IPECTaBICHHUS;

CaMOCTOSITENILHO BBIOMpATh ONTHMAIBHYIO (hOpMYy MpeacTaBiIeHUs WH(OpPMAIMKU W WILTIOCTPUPOBATH
peliaeMble 3a7aud HECJIOKHBIMM CXE€MaMH, AuarpamMmami, HHOW rpaukoil ¥ MX KOMOWHAIUSMHU, MOJ
PYKOBOJICTBOM YUHTEISI.

Osnadenue yHu8epcanbHbIMU YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

1) obmienwme:

B XOJIe 00CyX/eHHUs yueOHOro Marepuala, pe3yibTaToB JIA0OPATOPHBIX pabdOT U MPOEKTOB 337aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKJaeMOW TEeMbl M BBICKA3bIBAaTh HJICH, HAICJICHHBIC HA pEIICHHE 3a7aud |
nojjepkaHue 0JaroxenaTeIbHOCTH OOILIEHUS;

COTIOCTABJISITh CBOU CYXKJEHUS C CYXKICHUSIMH JIPYTHX YYaCTHUKOB JUAIIOTa, O0HAPYKUBATh Pa3InIne U
CXOJCTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTaBIATh  PE3YNbTAaThl  BBIIOJHEHHOrO (DU3MYECKOro OmbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, MIPOEKTA).

2) coBMeCTHas JeSTEIIbHOCTD (COTPYIHUYECTBO):

MOHWMATh W HWCIOJB30BaTh NMPEHMYIIECTBA KOMAaHIHOW W WHAMBHAYAILHOH pa0OTHI MPU PEIICHUU
KOHKpETHO! (hr3nuecKoil mpoOaembl;

NPUHUMATH TIEJIM COBMECTHOH JIEATEIHPHOCTH, OPraHW30BBIBATH ICHCTBHSI IO €€ JOCTHIKCHHIO:
pacmpenensaTh poiu, 00CYk AaTh MPOLECCHl U PE3YIbTaThl COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX
YeJI0BEK;

BBITMIOJHATh CBOIO YacTh pPaOOThI, JOCTHras KaueCTBEHHOTO pe3ysbTaTa MO CBOEMY HAIpPaBICHUIO U
KOOPJUHUPYS CBOU JACHCTBHSI C IPYTUMHU WICHAMHU KOMAH]IbI;

OIICHMBATh KAauyeCTBO CBOETO0 BKJaJa B OOMMHA MOPOAYKT MO KPUTEPUSAM, CaAMOCTOSTEIHLHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Osnadenue ynugepcaibHoIMu Y4eOHbIMU PECYIAMUCHBIMU OCIICHEUAMU:

1) camoopranuzanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U yYEOHBIX CUTyalMsIX, TPEOYIOIIUX Al pemeHus: GUu3nuecKux
3HAHUM;

OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAX0/1aX MPUHATHS pelIeHU (MHAUBUIyallbHOE, TPUHATHE PEIICHUS B
rpymnrne, IpUHITHE PEeLIeHUH TPYIIoil);

COCTaBISITh AITOPUTM pelIeHHs] (PU3NYECKON 3a/1auyl WU TUTaHA UCCIIEOBAHUS C YUETOM UMEIOIIHUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, 10T PYKOBOICTBOM YUHUTEJIS.

2) CaMOKOHTPOIIb:

JaBaTh OIEHKY CHTYAIlMH W TpeJIaraTh IUIaH e€ U3MEHECHHSI, TPH HEOOXOUMOCTH TIOJT PYKOBOACTBOM
YUUTENS,

OOBSACHATh TPUYUHBI JIOCTVIKCHUS (HEIOCTHKCHHSI) PE3YJIbTaTOB JCSTCIBHOCTH, J1aBaTh OICHKY
MPUOOPETEHHOMY OIIBITY;

OILICHMBATh COOTBETCTBUE PE3yjIbTaTa LEIH U YCIOBUSIM.

3) SMOLIMOHATBHBIN UHTEJIIEKT:

CTaBHUTH ce0sl HA MECTO JIPYTOTO YeJIOBEKa B XOJI€ CIopa WM IUCKYCCHU Ha HaydHYIO TeMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOTO.

4) npuHsATHE CE0S U IPYTUX:

MpHU3HaBaTh CBOE MPABO Ha OLIMOKY MPH pElIeHUN (PU3MUECKUX 3a7a4 WIH B YTBEPKACHUSIX HA HAYYHBIE
TEMBI U TaKOE K€ IIPABO APYTOTo.

HNPEIMETHBIE PE3YJIBTATBI

TpeGoBanusi K TpeIMeTHBLIM Ppe3yJbTAaTaM OCBOEHHUsI Y4ieOHOro mnpeaMera «@Puszukay,
pacnpeieieHHbIE 110 T01aM 00y4eHH sl

Pe3ynbratel o rogaM GopMyaupyOTCs MO MPUHIUIY J00aBIECHUS HOBBIX PE3yJIbTAaTOB OT rojia K Toay
(pe3ynbpTaThl OYEPEIHOIO o1 M0 YMOIYAHHUIO BKIIOYAIOT PE3YJIbTAThI IPEABIAYIINX JIET).
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7 KJIACC

[TpenmerHbIe pe3yabTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTD Y 00YJAIOIIUXCS

YMEHUU:

OPHEHTUPOBATHCS B MOHATHUAX M ONEPUPOBATh UMM Ha 0Aa30BOM ypOBHE: (PM3MUECKHE U XUMHUYECKHE
SIBJICHUS; HAOJIIOJIEHUE, SKCIIEPUMEHT, MOJENb, THUIOTEe3a; €AMHMUIBI (PU3NYECKUX BEIUYHMH; aToM,
MOJICKYyJIa, arperaTHble COCTOSHHS BellecTBa (TBEpHOE, MKHUAKOE, Ta3000pa3HOE); MEXaHWYECKOe
IBUKEHHE (paBHOMEpPHOE, HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPAaeKTOpHs, PaBHOJACIHCTBYIOMIAs CHUII,
nedopmarust  (yrpyrasi, IUTacTUYecKas), HEBECOMOCTb, COOOIIAIOIIMECS COCYIbl, C ONOpPOW Ha
JTUIAKTHYECKUNA MaTepuan

pasznmuyath sBneHus (AudQy3us; TEmIoBoe ABMKEHHE YacTHUI] BEIECTBA; PAaBHOMEPHOE [IBUKCHHUE;
HEpaBHOMEPHOE JIBIKEHHE; MHEPLIUS; B3aUMOJICHCTBHE TEIT;, pagHoGecUue MEEPOLIX mell ¢ 3aKpeniénHou
ocvio épawjeHus; Tiepenada JAaBlieHUs TBEPABIMU TeJIaMM, >KUIKOCTSIMH M Ta3amH; aTMmochepHoe
JaBlICHHUE; IUIAaBaHUE TeJl; MPEBPAIICHUS MEXaHWYECKOH SHEPruM) IO OMUCAHUIO HMX XapaKTEePHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIMX JaHHOEe (U3MUecKoe SBJICHHE, MOCIe
MIPEBAPUTEIILHOTO 00CYKACHUS C MEAaroroM;

pacrno3HaBaTh MPOSIBICHHWE H3YUYEHHBIX (U3MUYECKUX SIBICHUNH B OKpPYKAIOIIEM MHUpPE, B TOM 4YHUCIIE
(busnyueckre BICHUS B IPUPOJIE: TPUMEPHI IBUKEHUS C PA3TUYHBIMU CKOPOCTSIMH B KUBOW U HEXXUBOU
MPUPOJIE; NEHCTBUE CUIIBI TPEHHUS B MPHPOJIE U TEXHHKE; BIMSIHUE aTMOC(EPHOTO AABICHHS Ha KHUBOU
OpraHu3M; IJIaBaHUe PHIO; pPbIYard B Telle YEJIOBEKa; MPU 3TOM NEPEBOAUTH IMPAKTHUECKYIO 3a/1ayy B
y4eOHYI0, BBICTISITH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKN (DPM3UUECKUX SBJICHHU C TIOMOUIBIO MEarora;
OTMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCTIONb3Yys (U3HUECKUe BEIMYMHBI (Macca,
00BEM, TUIOTHOCTH BEIIECTBA, BpeMs, MyThb, CKOPOCTb, CPEIHSS CKOPOCTh, CHJia YINPYrOCTH, CHIIA
TSDKECTH, BEC Tella, CHJla TPEHHUs, JaBleHHe (TBEPAOTO Teja, )KUIKOCTH, Ta3a), BRITAIKABAIONIAS CUIIA,
MexaHuueckas paboTa, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KOA((UIUEHT MOJE3HOTO ACHCTBUS
MEXaHU3MOB, KHHETHYECKast M MOTEHIIMAIbHAS PHEPTHs1) C OTIOPOI Ha CXeMy; IIPH ONMCAHUH PACKPHIBAThH
(bu3nuecKui CMBICT HCIOJB3YEMbIX BEIUYHH, WX O0O3HAUEHUS U €AUHUIBI (PU3MYECKHX BEIMYUH,
Haxooums opmynsl, ceéazvigaroujue OAGHHYI0 QUIUYECKYIO BeTUYUHY C OpYeUMU BETUYUHAMU, CIPOUMb
2paguru u3yyeHHbIX 3asuUcumMocmeri uzuyeckux eiuyuH ¢ OOPoi Ha TUIAKTHUECKUN MaTepua;
XapaKTepu30BaTh CBOMCTBA Tel, PU3MUECKUE SBICHUS U MPOLECCHI, HCIIONB3Ys MPaBUiIa CIOKEHHS CHJI
(Bmonb onHOM mpsMoi), saxon Iyka, 3akon Ilackans, saxon Apxumeoa, npasuno pagnogecusi pviuaca
(bnoka), «3010moe npaguiloy MexaHuky, 3aKOH COXPAHEHHUS MEXaHMUYECKOW SHEPTUH; MPHU STOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U 3aNUCLIBAMb €20 MAmeMamuyeckoe @ulpaxcenue noo
PYKOBOOCMBOM nedazo2a ¢ 00CyicoeHuem niana pabomol;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHTYallui
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: MPH IOMOIIN IeAarora BBISBISATh MPUYNHHO-CIIECICTBEHHBIC
CBSI3U, CTPOUTh OOBACHEHME M3 |—2 JOrMUYeCKUX IIAaroB ¢ OMOpod Ha |—2 M3ydeHHBIX CBOWCTBA
(bu3MYeCKuX SBIECHUH, GPU3NUECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pelaTh TUIIOBBIE PAaCYETHBIE 3a/1a4u B 1 1efiCTBHE C ONOPOI Ha AJITOPUTM, IPEABAPUTEIHHO pa300paHHbIN
COBMECTHO C I€JaroromM, MCIOJb3ysl 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3MUECKUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3aJ]auyl 3allUCHIBATh KPATKOE YCIOBHUE, MMOACTABIATh (PU3HMUECKUE BETMIUHBI B
(GbopMyJIBl M IPOBOIUTH Pacu€Thl, HAXOJUTh CIPABOYHBIC JIaHHBIE, HEOOXOAMMBIE Ul PELIeHUs 3ajad,
OILIEHUBATh PEATTMCTUIHOCTD MOTYICHHON (PU3MUECKON BEIIMYHMHEI;

pacrio3HaBaTh MNpPOOJIEMBbI, KOTOPbIE MOXKHO pELIMTh MpPU IMOMOIIM (U3NUYECKUX METOJOB IOCIe
NIPEBAPUTENILHOTO OOCYXKACHUSI C TEJaroroM; IMpH IMOMOIIM Melarora B OMMCAHUM HCCIIEIOBAHUS
BBIJICIIATH TIPOBEPSIEMOE TPEATIONIOKEHHE (THTIOTE3Y), C OMTOPOH Ha JUIAKTUICCKUN MaTepral pa3inJarb
U WHTEPIPETHUPOBATh MOJYUYEHHBIH pe3yibTaT, HaXOAUTh Mocje OOCYXIEHHs C MelaroromM OImMOKH B
XOJI€ OTIBITA, JeTIaTh BBIBOBI 10 €T0 Pe3yiIbTaTaMm;

YMETh HaXOJUTh C MCIIOJIb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI 1O HAOIIOIEHUIO
(bu3NYeCKNX SBICHUNA WM (QU3NIECKAX CBOWCTB Tel: (GOPMYIHPOBATH MPOBEPSIEMbIC TIPEATIONI0KEHUS,
coOHMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYIOBaHMS C OMOPOM Ha CXeMy, 3aIMChIBaTh X0/ ONbITa U
(GbopMyIpOBaTh BHIBOJIBI O] PYKOBOJCTBOM I€arora;

BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACChl Tena, 00bEMa, CUIIBI U TEMIEPaTyphl ¢
UCIOJIb30BAHMUEM AaHAJIOTOBBIX M IU(PPOBBIX IPUOOPOB C OMOPON HA aJITOPUTM; 3aMUCHIBATH TOKA3aHUS
MpUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTHA U3MEPCHHI;
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npoBOAUTHL COBMCECCTHO C HEAAroroM HMcCCJICAOBAHUC 3aBUCUMOCTU OHHOﬁ (1)PI3I/I‘-IGCKOI71 BCINYHHBI OT
JPYToil C UCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH YT PAaBHOMEPHO JIBUKYILIETOCS Tella OT
BPEMEHH [BWKEHMSI TENa; CUIbl MPeHusi CKOMbXCeHUs om eeca mend, Kaiecmea o00pabomxu
nosepxHocmeti men U He3ABUCUMOCIU CULbl MPEHUs Om NAOWAOU CONPUKOCHOBEHUS Mel, CUNb
ynpyeocmu om YOIUHeHUs NPYAHCUHBL, 8bIMATKUBAIOUiEl] CUbL OM 00bEMA NOSPYHCEHHOI Yacmu mend u
Om NAOMHOCMU HCUOKOCMU, €€ He3A8UCUMOCIU Om NIOMHOCMU mend, Oom 2AYOUHbul, HA KOMOPYIO
No2pYAHCeHo meso, YClo8ull NiaeaHus mei, YyCl08uUll pagHo8ecUs pvluaza U 010K08), 1o PyKOBOJICTBOM
neaarora y4actBoBarb B INIAHUPOBAHHUU yqe6H0ro HUCCIICAOBaHUA, COGI/IpaTB YCTAHOBKY U BBIIIOJIHATH
U3MEpeHusl, Clenys MpeIIoKEHHOMY IUIaHy, (PUKCHUpOBaTh Pe3yJabTaThl MOJYYECHHOW 3aBUCUMOCTHU
(1)I/I3I/I‘ICCKI/IX BCJIMYMH B BUAC NPCIIOKCHHBIX Ta6HI/ILI u I‘pa(bI/IKOB, ACJIaTb BBIBOABI IO pPE3yJibTaTaM
HCCIIEA0BAHUS;

IMPOBOANUTHE KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIMYHH (HJIOTHOCTB BCIICCTBA XKUAKOCTH U TBépI[OFO
Tena; Cuja TPEHUS CKOJIBKEHMS; NaBJICHUE BO3]lyXa; BBITAJKHUBAIOLIAs CHUJIA, ACHCTBYHOLlas Ha
NOTPYKEHHOE B JKUJKOCTH TEJ0; KOI(PPUIIMEHT MOJE3HOTO JCHCTBHS MPOCTHIX MEXAHU3MOB), CIIEIYs
MPEIJIOKEHHOM MHCTPYKIUU; MPHU BBIMOJHEHUN W3MEPEHUI IMOJ PYKOBOJCTBOM Iefarora coOuparb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM BCJIMYHHDBI;

coOMIoAaTh MpaBWiia TEXHUKH 0€30MacHOCTH MpU pabdoTe ¢ J1abopaTOPHBIM 00OPYAOBAaHHEM MOCIE
MIPEIBAPUTEIILHOTO OOCYKACHHUS C MEAarorom;

COIOCTABJIATh TPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKMX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, CcooOUIatoIIMecs COCylbl, OapoMeTp, phluar, MOABM)KHBIA M HENOJIBMKHBIM OJIOK,
HAaKJIOHHAs [IJIOCKOCTh C OIOPOM Ha JUAAKTUYECKUN MaTepua;

XapaKTepu30BaTh MPUHLMUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB IOCIE
MIPEABAPUTEIILHOTO OOCYXKIEHUS C MEeIaroroM C OMOpod Ha MX OMHUCAHUs (B TOM YHCIIC: MOAMIUITHUKH,
YCTPOMCTBO BOJOIPOBOJA, TUIPABIMYECKUN IIPECC, MAHOMETpP, BBICOTOMEp, MOPUIHEBOM HAcoc,
apeoMeTp), UCIIONIb3ysI 3HAHUS O CBOMCTBaX (PM3MUECKHUX SBICHUH M HEOOXOIMMBbIC (PH3NICCKUE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOANTH TPUMEPHl / HAXOIUTh HH(OpPMAIMIO O MpHUMEpax MPAKTUYECKOrO HCIOIb30BAHUS
(bU3UYECKUX 3HAHWM B TOBCEIHEBHOM >KM3HU Ui oOecreueHusi Oe30macHOCTH TPU OOpalleHuu ¢
npubopaMu U TEXHMYECKUMH YCTPOWCTBAMHU, COXPAHEHHsI 3I0POBbsI M COONIOJIEHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpefie;

OCYIIIECTBIATH C TOMOIIIBIO MeJarora 0T00p UCTOUHUKOB HH(POpMAIIHH B ceT IHTepHET B COOTBETCTBUU
C 3aJaHHBIM ITOMCKOBBIM 3allPpOCOM, Ha OCHOBE MUMEKOLIUXCSA 3HAHUM U IIYTEM CPAaBHEHUs PaA3JIMYHBIX
HUCTOYHHUKOB BBIACIISITH I/IH(l)OpMaHI/IIO, KOTOpas ABJISACTCA HpOTHBOpqu/IBOfI WIX MOXKET ObITh
HEJI0CTOBEPHOM;

WCIOJIb30BaTh MPU BBINOJIHEHUH Y4E€OHBIX 33JaHM HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (pU3ndecKoro
COACPpIKaHUA, CIIPABOYHBIC MaTCPUaJIbl, pECYPChI CETU I/IHTepHeT; BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA
TeKcTa, mpeodpazoBaHusi HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh MO PYKOBOJACTBOM TIearora ¢ 00CyKJaeHrneM IjIaHa paboThl KpaTKHUE MMCHMEHHBIE U YCTHBIS
COOOIIeHUsI Ha OCHOBE 2—3 HCTOYHUKOB HHQOpMAIMH (U3HUECKOTO COACpKAHHS, B TOM YHUCIE
MyOJIMYHO JIeaTh KPaTKHUe COOOIICHHS O PE3yJIbTaTaX MPOESKTOB WM yU4€OHBIX UCCIICIOBAHUM; TIPH 3TOM
IPaMOTHO HCIIOJIb30BAaTh N3YUEHHBIN TOHATUHHBIN anmapaT Kypca (PU3HKHU, COPOBOKAATH BHICTYILIICHHE
MpEe3EHTALNEN;

MIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN TMOJ PYKOBOJCTBOM IMEAarora pacrupeiensiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a/1a4aMH, CIICTUTH 32 BHIMOJHEHUEM TIJIaHa
HeﬁCTBHI\/II, aICKBATHO OIICHUBAThH COOCTBEHHDII BKJIaJl B JCATCIBHOCTb TPYIIIIbI; BBICTpAaWBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

8 KJIACC

HpCI[MCTHBIC PE3YIbTAaThI HA 0a30BOM YPOBHEC OOJIKHBI OTPAKATh C(I)OpMHpOBaHHOCTL y 06yqa101u1/1xc;1

YMEHUU:

OPUEHTUPOBATHCS B MOHATUSAX M ONEPUPOBATH UMM Ha 0a30BOM YpOBHE: Macca M pa3Mepbl MOJEKYI,
TEIUIOBOE JIBMDKCHHE aTOMOB M MOJIEKYJI, arperaTHbleé COCTOSHUS BELIECTBA, KPUCTAJUIMYECKHE H
amop(HbIe TeJa, HACHIIICHHBIA U HEHACBHIIEHHBIH MMap, BIAXKHOCTh BO3/yXa; TEMIEpaTypa, BHYTPEHHSA
DHEprus, TEIUIOBOM [BUTATelb; JJCMEHTAPHBIA DIEKTPUYECKUM 3apsf, DJIEKTPUYECKOe IOJIE,
IIPOBOJHUKU U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;
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pa3nuyath  SBJCHUS  IOCJIE  TPEABAPUTEIBHOTO  OOCYKIEHHS C  MeAaroroM  (TEIIoBoOe
pacupeHue/cxxaTue, Telionepesayda, TEMJIOBOE PAaBHOBECHE, CMAayMBAaHME, KallWUISIPHBIE SBICHMS,
UCIapeHue, KOHAEHCAlMs, IUIaBJIEHUE, KpHUCTaIM3alus (OTBEpAEBaHUE), KHUIIEHUE, Teronepeaada
(TenIonpoBOHOCTb, KOHBEKLIUS, U3IYUEHUE); SJIEKTPU3aLUs Tell, B3aUMOJICHCTBUE 3apsIi0B, NEHCTBUS
EKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBUE MarHUTOB, JE€HCTBUE MATHUTHOIO IOJIS
Ha IPOBOJIHUK C TOKOM, RJIEKTPOMAarHUTHasi MHAYKILHS) 10 ONHCAHUIO UX XAPAKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh ¢ IOMOIIBIO Tearora MpOosIBICHUE W3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKpPY)KAIOIIEM
MHUpE, B TOM 4Hcie (U3NYECKHE SIBICHUS B NPHUPOJE: NMOBEPXHOCTHOE HATSKEHME M KalWUIIpHbIE
SBJICHHSI B IPUPOJIE, KPUCTAIUIBI B IpUpo/Ie, u3nydeHrne CoHIa, 3aMep3anne BOJ0EMOB, MOPCKUE OPHU3BI,
o0pa3oBaHMe POCHI, TYMaHa, UHEs, CHera; 3JIEKTPUYECKHE SBJIEHUS B aTMoc(depe, 3IeKTPUIECTBO HKHUBBIX
OpPTraHU3MOB; MarHUTHOE TOJIe 3eMJIH, Jpeld MOIIOCOB, pOJIb MATHUTHOTO MOJIS JUIS KU3HH Ha 3emIie,
HOJIIPHOE CUSIHUE; IIPU 3TOM IIE€PEBOANUTH NPAKTUYECKYIO 3aJauy B y4eOHYI0, BBIACIATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SIBICHUML;

OIUCBIBATh 0]l PYKOBOJCTBOM II€Aarora ¢ o0Cy)XJIe€HUEM IU1aHa paboThl U3y4YEHHBIE CBOMICTBA Tel M
¢busnyeckue SBICHUS, HCIONb3YS (PU3MUECKUEe BEIMUYMHBI (TeMmIeparypa, BHYTPEHHSsS OSHEprus,
KOJIMYECTBO TEIUIOTHI, YAENbHAsl TEIUIOEMKOCTh BEIECTBA, yJElbHAs TEIUIOTA IUIABICHUA, YIEJIbHAs
TEIUIOTa MapooOpa30BaHus, y/elbHas TEIIOTa CrOpaHus TOIJIMBA, KO3()(UIIMEHT MOIEe3HOTo JecTBUs
TEIUIOBOM MaIlMHBI, OTHOCHUTENBbHAs BIIAXKHOCTb BO3JyXa, OJIEKTPUYECKUH 3apsA], CWiIa TOKa,
JIEKTPUUYECKOE HAIIPSKEHHE, CONPOTUBIICHUE IPOBOIHUKA, YEIbHOE CONPOTUBIICHNE BEIIECTBA, paboTa
U MOUIHOCTh 3JIEKTPHUYECKOI0 TOKa); IpPU ONUCAHUU IMPABUIBHO TPAKTOBAaTh C IMOMOIUIbIO IEJarora
¢bu3n4ecKuit CMbICI UCTIOJIb3YEMbIX BEJINYMH, 0003HAUEHUS ¥ €AMHULIBI (PU3MUYECKUX BEJTMUMH, HAXOIUTh
(bopMyIIBI, CBA3BIBAIOIINE TaHHYIO (U3NYECKYIO BEMYUHY C IPYTHMHU BEIMYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

OTIPEJIENIATH MOCIE MPEIBAPUTEIBHOTO O0CYKICHHS C TIEIaroroM CBOKWCTBA TeJl, PU3NUECKUE SIBICHUS U
IIPOLIECCHI, UCIIOJIb3YsI OCHOBHBIE IOJIOKEHMS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEILIECTBA,
IPUHLUI CYNEPIO3ULIMH NoJIeH (Ha KaUueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa ais
y4acTKa Uenu, 3akoH [icoyna—Jlenya, 3aKOH COXPAaHEHHsI DHEPIUM; IPU STOM HAXOAUTH CIOBECHYIO
(GopMyIMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOe BBIpaK€HHE C OMOPOi Ha IU(pOoBbIE 00pa3oBaTeIbHbIE
pecypesl;

COOTHOCHUTBH O]l KOHTpOJEeM Ieiarora (U3M4Yeckue Mpolecchl M CBOICTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, NpU IOMOIIM IeJarora BBIABIATH
MPUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYEeCKUX IIaroB ¢ Ormopoil Ha 1-2
M3YyYEHHBIX CBOMCTBA (GU3NUECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath TUMOBBIE pacdy€THBIC 3a4auyd B 1—2 JEHCTBUA C OMOPOM HA QJITOPUTM, MPEABAPUTEIIHHO
pa3o0paHHBI COBMECTHO C IE€JAroroM, MCMOjib3ysl 3aKOHBl U (OPMYJIbI, CBSI3bIBarOIINE (hU3HMUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/layM 3alMCBIBATH KPAaTKOE YCJIOBME, BBIABIATh HENOCTATOK
JaHHBIX JUISl pEIleHus 3aJaud, BbIOMpaTh 3aKOHBI U (HOPMYIbI, HEOOXOIUMBbIE Ui €€ pelIeHMUS,
MPOBOJIUTH PAacU€Thl M CpPaBHHUBATH IOJIyU€HHOE 3HAaYeHUE (PU3NYECKOM BEIMYUHBI C W3BECTHBIMHU
JaHHBIMU;

UMETH MpeICTaBICHUE 0 MPoOIeMax, KOTOPbIe MOXKHO PELIUTh IPU MOMOIIHU (PU3HMYECKUX METOI0B TOCIIEe
NPEIBAPUTENILHOTO OOCYX/IEHUS C IMEAaroroM; HCIOJNb3Yys OINUCAaHUE HCCIEeIOBaHUSA, BBIJCIATh
MIPOBEPSIEMOE MIPEATNIOTI0KEHHE, OLICHUBATh MPABWIBHOCTD NOPAJIKA ITPOBEACHUS UCCIENOBaHUs, 1€TIaTh
BBIBOJIbI;

YMETh HaXOJMTh C MCIOJIb30BAaHUEM LU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI MO HAOIIOAECHUIO
¢bu3nuecKkrx SBICHUM WM (U3MYECKUX CBOMICTB Tel (KalWJUISpHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMIepaTypbl; CKOPOCTH MPOLIecca OCThIBAHUS/HArPEBAHUS MIPH U3IYUYEHHHU OT
[[BETa H3JIy4arollei/morIouaronie MOBEPXHOCTH; CKOPOCTh HCIApPEHHUs BOJBI OT TeMIepaTypbl
KUJKOCTHU U IUIOIIAM €€ TOBEPXHOCTH; SJIEKTPU3ALUS TNl U B3aUMOJEHCTBHE IIEKTPUUECKUX 3aPsIOB;
B3aMMO/ICIICTBIE MOCTOSHHBIX MAarHUTOB, BU3yaJM3allis MArHUTHBIX IOJIEW MOCTOSIHHBIX MarHUTOB;
JNEUCTBAS MArHUTHOIO IIOJII Ha IIPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMAarHUTa, CBOMCTBA
UIEKTPOABUraTeNsl MOCTOSIHHOIO TOKa): (OPMYJIMPOBATH IMPOBEPSIEMbIE NPEINOI0XKEHUSA, COOUpPaTh
YCTQHOBKY M3 TMpPEIIOKEHHOr0 OOOpyIOBaHHS C ONOPOH Ha CXeMy; OIUCBHIBaTh XOJ OIbITa U
(opMynMpOBaTh BBIBOBI 1101 PYKOBOJCTBOM I1€Jarora;
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— WMETh NPEJCTaBICHUS O U3MEPEHUH TeMIIepaTyphl, OTHOCUTEIHHON BIIAKHOCTU BO3IlyXa, CHIIBI TOKA,
HaMpPSHKEHUS C UCTIOIb30BaHHEM aHAJIOTOBBIX MPUOOPOB U JATYNKOB (PU3NUECKUX BEIMYMH; TPU TOMOIIU
reJiarora CpaBHUBATh PE3YNIbTAThl U3MEPEHUH C YIETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH;

— TPOBOJUTH COBMECTHO C TIEAAaroroM HCCIICJIOBAHHE 3aBUCHMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT
JPYroil C UCIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUHN (3aBUCUMOCTH CONPOTHUBICHUS MPOBOJHUKA OT €ro
JUITMHBI, TUIOIIAJM MONEPEUYHOr0 CEYCHUS M YACIBHOTO COMPOTUBIICHMS BEIIECTBA MPOBOJHUKA; CHJIbI
TOKa, UIYIIET0 Yepe3 MPOBOJAHUK, OT HAMPSKEHHs HA MPOBOJHUKE; UCCIIEI0BAaHUE MOCIEA0BATEIHHOIO
U TMMapaJJIeIbHOTO COCJAMHECHUN MPOBOJHUKOB): TUIAHUPOBATH HUCCIICJOBAHHE, COOMpATh YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS MOJ PYKOBOJCTBOM II€[arora, cieays MNpeasioKeHHOMY IUIaHy, (PUKCHPOBATH
pE3yNbTaThl MOJYYCHHONW 3aBUCUMOCTH B BUJE TAONHIl M TpadUKOB, JENIaTh BBIBOABI MO PE3yIbTaTaM
HCCIIEIOBAHMUS 1OCIIEe 00CYKIEHUS C IEeJaroroM;

— COOTHOCHUTh KOCBCHHBIE W3MEpEHHUs (PUINYCCKUX BEIMYMH (yIelIbHAas TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE IPOBOJHHUKA, paboTa M MOIIHOCTh 3JEKTPUUECKOTO TOKA): € IOMOIIBIO Ieaarora
IUIAHUPOBATh H3MEpPEHUsi, COoOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAyd MpeIIoKeHHON
WHCTPYKIIMHU, ¥ BBIYUCIISATH 3HAYCHUE BETUIHHEI;

— co0moaaTh MpaBWiia TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM 00OpYAOBaHHEM MOCIE
MIPEIBAPUTENILHOTO OOCYKACHHUS C TIEAaroroMm;

— COIIOCTABJIATH C TIOMOIIBIO TIEAAarora MPHHIUIBI JEHCTBUS HM3YYEHHBIX NPHOOPOB M TEXHUYCCKUX
YCTPOWCTB C OMOPOM Ha MX ONMUCAHUA (B TOM YHMCJIE: CUCTEMA OTOIUJICHUS JOMOB, TUTPOMETP, MapoBas
TypOuHa, aMIIepMETP, BOJIBTMETP, CUETUUK DIIEKTPUUECKON YHEPTUH, SJIEKTPOOCBETUTEIbHBIEC TPHUOOPHI,
HarpeBaTeNIbHbIC AJIEKTPONPUOOPHI (MPUMEPHI), AICKTPUUYECKUE MPEAOXPAHUTENN; 3JICKTPOMArHHUT,
AJEKTPOABUTaTENb TOCTOSHHOTO TOKA), UCIIOJIb3Ys METOINYECKUE MAaTepUAIbl O CBOMCTBAX (PU3MUECKUX
SIBJIGHUN ¥ HEOOXO1UMbIe (PU3NUYECKIE 3aKOHOMEPHOCTH;

— pacro3HaBaTh MOCJE MPeIBAPUTEILHOTO 00CYKICHHUS C IEJaroroM MpoCThie TEXHUYECKHE YCTPOUCTBA U
WU3MEpUTENbHbIE TPUOOPHI MO CXeMaM U CXEMaTHYHBIM PUCYHKaM (SKUIKOCTHBIA TEPMOMETp, TEPMOC,
TICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO CrOPAHUs, JIEKTPOCKOII, PEOCTaT); COCTABISATh CXEMBbI
ANEKTPUYECKUX IENeil ¢ MOCienoBaTeNbHBIM U MapalIebHBIM COEAMHEHUEM 3JIEMEHTOB, COOTHOCS
yCIIOBHBbIE 0003HAYEHUS JIEMEHTOB AIEKTPUUECKUX LIETIEH;

— TPUBOJUTH MPUMEPHI/HAXOAUTH UHPOPMAIUIO O IPUMEPaX MPAKTHUECKOTO UCTIONb30BaHUs (PU3NIECKUX
3HAHUW B TIOBCEIHEBHOM XU3HU sl obOecrieueHus Oe30MacHOCTU MpU OOpalleHuu ¢ mpudopamu U
TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 37I0POBhS U COOJIIOACHUSI HOPM SKOJIOTUUECKOTO MTOBEICHUS
B OKPY’KAIOLIEH Cpele;

— OCYIIECTBIISATH C TIOMOIIBIO TIefarora MoucK nHQopmMauu GU3NIEcKoro cojaepkanus B cetu MHTepHer,
HA OCHOBE HWMCIOIIUXCS 3HAHWUM W TYTEM CpPaBHEHUS JIOMOJHUTEIBHBIX HWCTOYHWKOB BBIICIATH
nH(pOpMaIIHIO, KOTOpas ABJISETCS MPOTUBOPEUYNBOI HITH MOXKET ObITh HETOCTOBEPHOM;

— HCIOJNB30BaTh TPH BBINOJTHEHUH YYEOHBIX 3aJaHUN OTOOpAaHHYIO TEAAroroM Hay4YHO-TIOMYJISIPHYIO
TuTepaTypy (QU3NYEcKoro cojaepikaHHs, CIIPaBOYHBIE MaTepuaibl, pecypchl cetu VHTepHeT; BIaieTh
npuéMaMy KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi HH(POpPMAIIUK U3 OJTHOM 3HAKOBOW CHUCTEMBI B
JPYTYIO C OMOPOM Ha aITOPUTM M YTOUHSIIOLIUE BOIPOCHI ME1arora;

— C03/1aBaTh MOJI PYKOBOJCTBOM Ie1arora ¢ 00CyX/1eHUeM I1aHa paboThl TUCbMEHHbBIE U KPATKHE YCTHbBIE
coobmieHusi, 0600mas nHGOPMAIIMIO U3 HECKOJBKHX HCTOYHUKOB (DU3UYECKOTO COACPIKAHUS, B TOM
quclie MyONUYHO TPEACTABIATh PE3yIbTaThl MPOCKTHOW WM HCCIEAOBATEIBCKON JEATENbHOCTH; TIPU
3TOM TPaMOTHO WCIOJIh30BaTh W3YYCHHBIH TOHITHHHBIN amnmapart Kypca (HU3HKH, COIPOBOXKIATH
BBICTYIUUICHHE TTPE3EHTAIINEH;

— TIpU BBINIOJIHEHUHM YYE€OHBIX MPOEKTOB M HCCIEAOBAHWN (DU3WYECKUX MPOIIECCOB TOJ PYKOBOJCTBOM
resiarora pacrpeiensaTh 00sI3aHHOCTH B TPYIINE B COOTBETCTBUH C TTOCTABICHHBIMH 33/1a4aMU, CICTUTh
3a BBIMIOJIHEHUEM TUTaHA JEHCTBUI M KOPPEKTUPOBATH €ro, aJIeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIA] B
NEeATENIbHOCTh TPYIIBI, BBICTPAaWBaTh KOMMYHHKATUBHOE B3aMMOJICHCTBUE, MPOSBISII TOTOBHOCTH
pazpemats KOHQIUKTHL.

9 KJIACC
[IpenmeTHBIE pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh C(HOPMHUPOBAHHOCTD y 00y4arOIUXCs
YMCHMM:
— OPHEHTHPOBATHCS B IOHATUSAX M ONIEPUPOBATH UMH Ha 6a30BOM YPOBHE: CUCTEMA OTCUETA, MATEPHAIbHASL
TOYKAa, TPAeKTOPUS, OTHOCHUTEIBHOCTb MEXAHMYECKOro JBMWXKEHUs, zAedopmanus (ympyras,

19



IUIACTUYECKAs), TPEHUE, YEHMPOCMPEeMUMENbHOE YCKOpeHue, HEBECOMOCTb M NEPErpy3KH; LEHTP
TSKECTH; aOCONIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOIO Tela, PAaBHOBECUE, MEXAHUYECKHE
KoneOaHus W BOJIHBL, 3BYK, MWH(QpPa3ByK U YIbTPa3ByK; OJJIEKTPOMarHUTHBIC BOJIHBI, IIKala
JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U 1aIbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2TIOUJeHUS,
anbda-, 6era- ¥ raMMa-u3TyICHHS, U30TOIIbI, SICPHASI SHEPTEeTUKA;

COOTHOCHUTh SIBJICHHS IIOCJI€ MPEIBAPUTEIILHOTO OOCYKIEHHA C MeJarorom (paBHOMEpPHOE U
HEpaBHOMEPHOE NMPSMOIMHEHHOE ABHKEHHE, PABHOYCKOPEHHOE NMPSAMOIMHEHHOE ABHKEHUE, CBOOOIHOE
NaJeHUE TEJl, PABHOMEPHOE JABM)KEHUE 110 OKPYKHOCTH, B3aUMOJECHCTBHUE TEJ, PEAKTUBHOE JBUKEHUE,
KosiebaTenbHOE IBUKEHHE (3aTyXaloIIHe U BbIHYKICHHbIE Koe0aHUs), pE30HAHC, BOJIHOBOE JABHKEHHE,
OTpaXKCHHUE 3BYKA, NPSIMOJIMHENHOE pacHpOCTpPAaHEHHUE, OTPaKEHHWE U IPEIOMIIEHME CBETA, MOJIHOE
BHYTpPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE O€JIOro CBETa B CIEKTP U CIOKEHHE CHEKTPaIbHbIX I[BETOB,
JUCIEPCUsl CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOIO CIIEKTPa U3JIY4ECHHUS)
10 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOEe
SIBJICHUE;

pacro3HaBaTh C IOMOIIBIO I€larora NpOosIBJIEHUE HW3YYEHHBIX (U3MUECKUX SIBJICHUH B OKpPY’KaloIleM
Mupe (B TOM 4Hciie (U3MYeCKHe SIBICHUS B IPUPOE: PUIMBEI U OTJIMBEIL, IBHKEeHUE I1aHeT COTHEYHON
CUCTEMBI, PEAKTUBHOE IBUYKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KUBOTHBIMHU, 3€MJIETPSICEHUE,
ceiicMUYecKHe BOJHBI, I[yHaMH, 9XO, LBETa TeJ, ONTHYECKHE SIBICHHS B TPUPOIE, OMOIOrHMYecKOoe
JelcTBUE  BUAMMOIrO,  yIbTPa(UOJIETOBOTO U  PEHTTCHOBCKOTO  M3JIyUYEHHMH;  €CTEeCTBEHHBIN
paaMoOaKkTUBHBIN (OH, KOCMHYECKHME JIy4d, paJUOAKTUBHOE HW3JIyY€HUE MPHUPOAHBIX MHUHEPAJIOB;
JeiCTBUE paJMOAKTUBHBIX U3ITYyYEHUI HA OpraHU3M YeJIOBEKa), IPU ATOM I10J] PyKOBOJICTBOM I€Jarora
NIEPEeBOIUTh TMPAKTUUECKYI0 3aJadyy B Y4eOHYIO, BBIIENIATh CYLIECTBEHHbIE CBONCTBA/IIPU3HAKU
(U3NYECKUX SIBIICHUIA;

OIUCBIBATh IOJI PYKOBOJCTBOM IleAarora ¢ o0Cy)KJIe€HHEeM IIaHa paboThl W3yYEHHbIE CBOMCTBA TeN U
¢busnveckue SBICHUS, UCTIONB3Ys (PU3MUYECKHE BEIMYUHBI (CPEIHss M MCHOBEHHAsI CKOPOCTh Tella TPU
HEPABHOMEPHOM JIBJKEHUU, YCKOPEHHUE, NEPEMEIEHUE, IIyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHMsS, CHIIA
YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO IMaJIeHHs, BEC Tella, UMITYIIbC TeJa, UMITYJIbC CHJIB,
MexaHudeckas paboTa M MOLIHOCTb, MOTEHIMAJIbHAs SHEPrUsl Tesla, MOJHSATOrO Haj MOBEPXHOCTHIO
3eMJIM, MOTEHIMAJIbHAS SHEPrus CXKAaToOM MPYXUHBI, KHHETHYECKas HHEpPrus, MOJIHAasg MeXaHW4yecKas
SHEprus, MepUo/ 1 4acToTa KosiebaHuH, JJIMHa BOJHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA,
MOKa3areiab NPEJOMJIEHUS CpElbl); MPU OMHMCAHUM C IOMOIIBIO YYHUTENs MPaBUJIBHO TPAaKTOBATH
¢bu3n4YecKuit CMBICI HCIIOIB3YEMBIX BEJTMUNH, 0003HAUCHHS U €JMHULBI (PU3NUYECKUX BETMYHMH, C OTIOPOi
Ha METOJUYECKHX MaTepHall HaXOJUTh (OPMYJIbl, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEJIUYUHY C
JAPYTUMH BEJTMUYMHAMM, CTPOUTH TPapUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;
XapaKTepu30BaTh IOCIE MPEIBAPUTENLHOTO OOCYXKIEHHS C MEeAaroromM CBOMCTBa Tel, (U3HUYECKue
SIBJIGHUS U MPOLIECCHI, UCTOIb3Ys 3aKOH COXPAHEHUS SHEPTHH, 3aKOH BCEMUPHOI'O TATOTEHHUS, IPUHIIMII
CYNEpHO3ULMM CHJI, IPUHLMI OTHOCUTENbHOCTH ['ammies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXKEHMsI U IMPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOrO M MacCOBOIO
qucel MNP SIEPHBIX PEAKLMAX; MNP 3TOM HAXOIUTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOe BhIpaXKEHHE ¢ ONOPO Ha IU(PpOBbIe 00pa30BaTeNbHbIE PECYPCHI;

COOTHOCHUTBH IOJI KOHTpOJEM Iefarora (pU3M4ecKue MpolecChl W CBOMCTBAa Tell, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud MpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BBIABIATH IPU IIOMOLIM Iejarora
MIPUYMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE M3 2—3 JIOTMYECKHX IIaroB ¢ onopoi Ha 2—3
M3YYEHHBIX CBOMCTBA (PM3NUECKUX SABJICHHUN, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarb TUNOBBIE pacyETHBIE 3a7aud B 1—2 NEWCTBUS C OMOPOM HAa QITOPUTM, MPEIBAPUTEIIHHO
pa3o0paHHBI COBMECTHO C, UCIOJIb3YS 3aKOHBI U (POPMYJIbL, CBSI3bIBAIOIINE (PU3NYECKUE BEIMUMHBL: Ha
OCHOBE aHaJlM3a YCJIOBUS 3aJadyd 3alKChIBaTh KPATKOE YCJIOBHE, BBISIBJISATH HEJOCTAIOLIME WIN
130bITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIsl PELICHUSI, TPOBOAUTH PACUEThI
Y OLIEHUBATH C MIOMOIIBIO YUUTENS PEATUCTUYHOCTD MOJYYEHHOT0 3HaYeHUs (PU3NUECKON BETUUNHBL;
UMETh IpPEJCTaBIeHHE O MpobdiemMax, KOTOPhle MOKHO PELIUTh MPU MOMOUIM (PU3UYECKUX METOJIOB;
UCIOJb3Yysl ONUCAaHHME UCCIENOBaHMS, IOCIE MPeABAPUTEIBLHOIO OOCYXIEHUS C NEeNaroroM BbLAEIATH
IIPOBEPSEMOE TPEIIOI0KEHUE, OLICHUBATh IPABWIIBHOCTD NOPSAKA IPOBEIEHUS HCCIEN0BaHuUs, 1E1aTh
BBIBO/Ibl, HHTEPIIPETUPOBATh PE3YIbTATHI HAOIIOACHUN U ONBITOB;

YMETh HaXOJUTh C MCIIOIB30BAaHHEM LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI 110 HAOIIOICHUIO
¢u3nyeckux SBICHUN WIM (PU3UUECKUX CBOWCTB TeNl (M3ydeHHe BTOpPOro 3akoHa HerloToHa, 3akoHa
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COXPAaHEHHUS SHEPTUH; 3aBHCHUMOCTh MEpHoaa KoJeOaHWW MPYKHUHHOTO MasTHHUKA OT Macchl Tpy3a U
KECTKOCTH TMPYKUHBI W HE3aBUCUMOCTh OT AaMIUTUTYIbl MallbIX KoyieOaHMil; MpsMOJIUHEHOe
pacmlpocTpaHEHUE CBETa, pa3joXkeHHe Oeloro cBeTa B CIEKTP; M3yYEeHUE CBOWCTB M300paKCHUS B
IIJIOCKOM 3€pKaJie U CBOMCTB M300paKeHHsI IPeIMeTa B COOMparoie JuH3€e; HaOI0ICHHE CTUIONTHBIX 1
JTUHENYAThIX CIEKTPOB HM3IYYCHHS): CAMOCTOATEIHLHO COOMpATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000py/IOBaHUs C OMIOPON HA CXEMY; OMHCHIBATh XOJ OIBITAa U €r0 Pe3yAbTaThl, (HOPMYIUPOBATH BHIBOIbI
MOJT pyKOBOJICTBOM I1€/1arora;

MIPOBOAUTH IPU HEOOXOAUMOCTH CEPUIO MIPSIMBIX U3MEPEHUIL, OTIpeIeNisisi CpeHee 3HaUCHHE H3MEepsieMOon
BEIIMYUHBI  (QhoKkycHoe paccmosnue cobuparowel auH3bl), OOOCHOBBIBaTH BBIOOP  crocoba
M3MEPEHUs/U3MEPUTEIBHOTO TPUOOPa;

MPOBOAUTH COBMECTHO C TIEJAaroroM HCCIEJJOBAaHHE 3aBUCHUMOCTEHl  (PU3MYECKUX BEIMYUH
C WCIIOIh30BAaHUEM TIPSMBIX HM3MEPEHUU (3aBHCHMOCTh IyTH OT BPEMEHH NPH PaBHOYCKOPCHHOM
IBUKEHUH 0€3 HauaJbHOW CKOPOCTH; Mepro/ia KoueOaHuil MaTeMaTHYeCKOro MasiTHUKA OT JIJIMHBI HUTH;
3aBHCHUMOCTH YTJla OTPa)KEHHUs CBETa OT yrja MaJCHHUsS M yIiia IPeIOMIICHHUS OT yrja MaJeHus): mocie
oOCyXXJIeHHsI TOJl PYKOBOACTBOM Ie[jarora IUIAHUPOBAaTh HCCIEIOBaHUE, COOMpATh YCTAHOBKY,
(UKCHPOBATh PE3YJbTATHI MOJYICHHON 3aBUCUMOCTH (DU3HUYECKUX BEIMIMH B BUJIC TAOJIUI] ¥ TPaHKOB,
JIeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHMUS;

COOTHOCHUTH KOCBEHHBIC M3MEPCHHsI (U3NUYCCKUX BEIMYUH (CPEIHSST CKOPOCTh W YCKOPEHHUE Teja MpHu
PaBHOYCKOPECHHOM JBHKCHHH, YCKOPEHUE CBOOOIHOIO IMAJeHUs, )KECTKOCTh MPYKUHBI, KOAPPUITUSHT
TPEHHUS CKOJBXKEHMS, MeXaHW4yeckas paboTa U MOIIHOCTb, YacTOTa W Tepuoja  KosieOaHui
MaTEMaTHYECKOTO U MPY>KHHHOTO MAaSTHUKOB, ONTHYECKAs CHJIa COOMPAIOIIEH JTMH3bI, PaTUOAKTHBHBIN
¢oH): ¢ MOMOIIBIO TeAarora MIAHUPOBATh W3MEPEHUS; COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIONTHATh U3MEPEHUS, CIEAys MPEIIOKESHHON WHCTPYKIUHU; BBIYUCIATH 3HAYCHHUE BEIMYUHBI U
aHAJIM3UPOBATH MOTYYCHHBIE PE3YNbTAThI C YUETOM 33/1aHHOM MOTPEITHOCTH U3MEPEHU;

COOIOATh TpaBWJIA TEXHUKH O€30MacHOCTH TpU paboTe ¢ JIabopaTOPHBIM OOOPYIAOBAHHEM IOCIE
MPEBAPUTEILHOTO 00CYKACHUS C MEIaroroM;

COTMOCTABJIATh C TOMOIIBIO IMEJarora OCHOBHBIC MPU3HAKK HM3YyYEHHBIX (U3UUYECKUX MOJEINeH:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOUYEYHBIH HMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
TUTaHETapHasi MOJIeNTb aTOMA, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa C OMOPOH Ha METOAMYECKUE MAaTePHAIIBI;
XapaKTepU30BaTh MMOCIE MPEIBAPUTENLHOTO OOCYKACHHSI C TIEIarOrOM MPUHITUIIBI IEHCTBUS N3YYEHHBIX
mpuOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOIl HAa WX OMUCaHUS (B TOM YHCIE: CIIUJOMETp, AaTYUKU
TIOJIOKCHHUS, PACCTOSIHUSI M YCKOPEHUS, paKkeTa, 3XOJIOT, OYKH, MEPHUCKOI, (oToanmapar, ONTHICCKHE
CBETOBOJIbI, CIIEKTPOCKOI, TO3UMETp, kamepa BuibcoHa), ucmonb3ys HUPpPOBbIE 00pa3oBaTelIbHBIC
pecypcesr;

HCIOJIb30BAaTh MO PYKOBOJCTBOM IEJarora CXeMbl M CXeMaTUYHbIe PUCYHKH U3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MNPUOOPOB U TEXHOJOTHUECKHUX IMPOILECCOB TNpPU pEHIeHUH Y4eOHO-
MPAKTUYECKUX 33]a4;, ONTHYECKHE CXEMBI IS TIOCTPOSHUS HW300paKCHHWH B TUIOCKOM 3EpKajie u
coOuparoIe JHH3E;

MIPUBOJIUTH MPUMEPBI/HAXOAUTh HH(OPMAITHIO O TIPUMEpaxX MPAKTHISCKOTO UCTIOIh30BaHUS (PH3NICCKIX
3HAaHUW B TMOBCEIHEBHOM XU3HU sl oOecriedeHus Oe30MacHOCTH MpU OOpalleHuu c¢ npubopamu u
TEXHUUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U COOIOICHUSI HOPM IKOJIOTUYECKOTO TTOBEJCHUS
B OKpY>KAIOIIEH cpene;

OCYIIECTBIIATH TMOJ PYKOBOJCTBOM II€Jarora MOUCK HHQPOpMAIUU (GU3UIECKOTO COJCPKAHUS B CETH
WNHTepHeT, €aMOCTOATENBHO (GOPMYIHpPYS TOWCKOBBIA 3ampoC, HAXOJHWTh IIYTH ONPEICIICHUS
JOCTOBEPHOCTH TOJYYeHHONH HMH(OpMAIMM HAa OCHOBE HMEIOIIMUXCS 3HAHUN M JOMOJHUTEIHHBIX
HUCTOYHUKOB;

WCIOJIb30BaTh TPU BBITOJIHEHUH YYE€OHBIX 3aJaHWK OTOOpPaHHYIO TIEIaroroM HayYHO-TIOMYJISPHYIO
TuTepaTypy (QU3NYECKOro CoAepiKaHHs, CIIPABOYHBIE MaTepuaibl, pecypchl cetu VHTepHeT; BIaieTh
npuéMaMH KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHus HH(MOPMAIMH U3 OJJHOW 3HAKOBOW CHCTEMBI B
JIPYTYI0 C OMOPOM Ha aITOPUTM M YTOYHSIOIIME BOIPOCHI Tenarora; Co3aaBaTh MOJ PYKOBOJCTBOM
resarora ¢ 00Cy>KJeHuEeM TuTaHa padoThI MUCHbMEHHBIE H YCTHBIE COOOIIEHHUSI HA OCHOBE MH(OpMAIUHU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COACPKAHUS, MyOTUYIHO MPEACTABIATh PE3YyIbTAThl MPOCKTHOM
WJIM UCCIIE0BATENIbCKON NEATEIbHOCTH; MPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3YyYEHHBIN MMOHATUWHBIN
ammapatT H3y4aemoro pasjaena (U3MKA M COMPOBOXKAATh BBICTYIUICHWE MPE3CHTAIMEH ¢ Y4ETOM
0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

Temarnyeckoe MIaHUPOBAHNE U KOJMUYECTBO YAaCOB, OTBOJUMBIX Ha OCBOCHHUE KaX 101 TeMbl yueOHoro npeamera «Pusukay» depepanbHON ajanTHpOBaHHON
OCHOBHOW 00pa3oBaTelIbHOM IMPOrpaMMbl OCHOBHOIO OOILIEro 00pa3oBaHMs OOYUYarOIIUXCS C 3aJEPXKKOH ICHXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAIAIOT C
COOTBETCTBYIOIIUM pa3zenoM PenepanabHoi pabodeil mporpammsl yuedHoro npeamera «Pusnka» o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00LIEro 00pa30BaHuUs.
ITpu sTom OpraHuzanus BIpaBe caMa BHOCUTb U3MEHEHMS B COJACp)KaHHE U paclpesieleHne yd4eOHOro Marepuasa 1o rogaM oOydeHHUs, B OCIIE10BATEIbHOCTD
M3YyUYCHMsI TEM U KOJMYECTBO YaCOB HA OCBOCHHUE KaX/10H TEeMbl, ONpe/ielieHne OpraHu3alioHHbIX GpopM o0ydeHus U T... OOOCHOBAaHHOCTh JTaHHBIX U3MEHEHUI
OIpe/esisieTCsl BBIOpaHHBIM 00pa3oBarenbHOi opranuzammeid Y MK, nHauBHIyanbHBIME IICUXO(PHU3MUECKUMU 0COOEHHOCTIMU KOHKPETHBIX oOyuatomxcs ¢ 311P,
CTEINEHbIO YCBOEHHOCTH MMHU Y4EOHBIX TEM, PEKOMEHJALUsAMH [0 0TOOPY M aJanTalnuu y4eOHOro mMarepuaia 1no ¢usuke, npeacraBieHHbIMU B [losicHUTENBHOI
3aIIACKE.

KJIACC (68 u)

TemaTnuecknii OcHoBHbIEe BU/bI J1eSITeIbHOCTH YYAIIUXCH
OcHOBHOe cofiep:kaHue . .
0J10K, Tema (Ha ypoBHe y4eOHBIX el CTBUII)

Pazgen 1. ®u3nka u €€ posib B MO3HAHMM OKpY:Kawuiero mupa (6 1)

PDuzuxka — dusuka — Hayka o nOpupoge. Ssnenus npupoxsl (MCP). | BelfiBaeHHe OCHOBHBIX pasiIMuuii HpM IIOMOLIM IleJarora Mekay (U3HYECKMMU M
Hayka o mpupone | Pusuueckue SBICHHUA: MEXaHWYECKHE, TEIUIOBBIC, O3JIEKTpPUYECKHe, | XMMHYecKHMH mpeBpamieHusaMu (MC — xumus).
(2 9) MarHUTHBIE, CBETOBBIE, 3BYKOBBIE. Pacnio3naBanue u kiaccudukanys nocie 00Cy IeHHs C eAaroroM Npy MOMOIIM HABOASIINX

BOIIPOCOB (1)H3I/I‘IGCKI/IX SIBIICHUIA: MEXaHUYCCKHUX, TEIJIOBBIX, JJCKTPUUYCCKUX, MATHUTHBIX
" CBCTOBBIX.
HabGmonenue u onucanne pU3NUECKHX sSIBJICHUH Ha 6a30BOM YPOBHE.

Duznyeckune Ousnueckue BeauuyuHbBL. V3mepenue ¢usuyeckux BenauyuH. | OnpeneneHue NP MOMOIM MeJlarora eHbl AeIeHHs IKalbl U3MEPUTEILHOTO Mprudopa.
BeJIMYUHBI (2 1) Duzuueckue npubopwvi® Iozpewnocms uzmepenuti. MexayHaponnas | M3Mepenne mo o06pasily HOA PYKOBOACTBOM IIEJArora JMHEHHBIX pa3sMepoB Tel U
CHUCTEMA CTUHHII. MPOMEKYTKOB BPEMEHH C YIETOM MTOTPEITHOCTEH.
Hemoncmpayuu’ Wzmeperne mo 00pasily moa pyKOBOJICTBOM Itefarora 00bEMa JXUAKOCTH U TBEPAOTO Tela.
1. MexaHWYecKHe, TETUIOBEIE, SJICKTPUIECKIE, MAaTHUTHEIC, CBETOBEIE | V3MepeHne 1o o00pasly ™oJ pPYKOBOJICTBOM IIe[arora TEMIIEPaTyphl TPHU ITOMOIIH
SIBIICHHSL. JKUIKOCTHOTO TEPMOMETpPA U TaTINKA TEMIICPATYPHI.
2. Omuyeckue mnpuOOPHI W TpOIEAypa MPSIMBIX H3MEpeHUH | BBIMOTHEHWE HECIOKHBIX TBOPUYCCKUX 3aJlaHHMi C OMOPOW HA alNrOPUTM, IMPEIBAPUTEIHEHO
AHAJIOTOBBIM M A(POBEIM IPHOOPOM. pa3o0paHHBI C TEZaroroM II0 IOWCKY CHOCOOOB W3MEPEHHUs HEKOTOPHIX (DH3WIECKHUX
Jlabopamopnvie pabomul u onvimol. XapaKTePUCTHUK, HAMpUMeEp, pa3MepoB MaiblX OOBEKTOB (BOJOC, MPOBOJIOKA), yHaIEHHBIX

00BEKTOB, OONBIINX PACCTOSIHWH, MaJlbIX TPOMEXYTKOB BpeMeHu. OOcCykaeHHe

5 MC — »reMeHTHI cojiepkanusl, BKIFOYAKOIIHE MEKITPEMETHBIE CBS3H, KOTOPBIE TIOAPOOHEE PACKPHITH B TEMATHIECKOM TUTAHUPOBAHAH.
6 KypcrsoMm 0603Ha4eH yueOHbIH MaTepra, KOTOPhIi H3ydaeTcs, HO He BEIHOCHTCS Ha MPOMEKYTOYHYIO M HTOTOBYIO aTTECTAIUIO.

7 Bee JlemoHcTparmu 1 JlabopatopHble paboThI, MPEICTaBICHHBIE B COACPKAHUHM, JOIMYCKaeTcs (MOXKHO) HPOBOAKTH, MCIIONB3Ys HHGOPMALMOHHBIC W AJICKTPOHHBIC TEXHOJOTHH (LH(POBBIE 00pa3oBaTeIbHbIC
pecypcbl).



1. OnpeneneHne IEHB ACNEHUS W3MEPUTENBHOTO Mpubdopa
(MCTIONB3YsI TEXHOJOTHIECKYIO KapTy dKCIIEPUMEHTA).

2. W3MepeHne pacCTOSHHMI.

3. N3mepenne 00bEMa JKUAKOCTH U TBEPIOTO Tea.

4. Onpedenenue pasmepos Maibix me.

5. W3MmepeHne TeMmmepaTypbl [pH TOMOIIM  SKHIKOCTHOTO

TepMOMETpa U JaTUYHKa TeMIEPATypHhI.
6. Ilposedenue  uccnedosanus no  nposepKe  SUNOME3bl:
0anbHOCMb  NONEMA  WAPUKA, NYWEHHO20 20PU3OHMANLHO, MeM
bonvute, uem 60bULE BLICOMA NYCKA.

MpeaaraeMbIxX Crioco0o0B.

EcrecTBenHo-
HAy4HBbIH MeTO
no3Hanus (2 4)

Kak ¢msuka u mpyrue ecTecTBEHHbIE HAYKH H3YYalOT IPHPOLIY.
Ecmecmeento-nayunviii memoo nosHanus: HaOI0OeHue, NOCMAaHO8KA
HAY4HO020 B0NPOCA, 8bLOBUNCEHUE SUNOMEe3, IKCHePUMEHI NO NPOBepKe
eunomes, 0OvscHenue Habo0aemozo seienus. Onucanue Quu4ecKux
SA6NCHUIL C NOMOWBIO MOOEEl.

[Mpeamet u MeTOBI HU3HUKH.

Hemoncmpayuu
1. Omnpenenenue NOrpenIHOCTH IKCIEPUMEHTA.

BhIgBIDKEHNE THUIIOTE3 TIOCIIE NMPEABAPHTENHHOTO OOCY)KIECHHS C MEAAroroM, OOBSICHSIIOLUINX
MPOCTHIE ABICHHUS, HAITPUMED:

— [OYEMY OCTaHABIMBAETCS ABMKYIIEECS 110 TOPU3OHTAIILHONW MOBEPXHOCTH TEJIO;

— [0YeMY B >KapKYyIO [IOrOy B CBETJION OACKIE NPOXJIAaJHEH, YeM B TEMHOM.

BbI60p cI0COG0B ITPOBEPKH TMIOTE3 U3 MPEJIOKEHHBIX MEIaroroM.

HaGumoenue npeaiokeHHbIX earoroM HCCileJ0BaHUH 10 IPOBEPKE KaKOW-JINOO0 THIIOTE3bI,
HarpuMep: JajJbHOCTh NOJIETA IapUKa, MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIle, YeM 00JIbIIe
BBICOTA ITyCKa.

[TocTpoeHHe COBMECTHO € MEAAaroroM MpocCTEHIINX Mojenel (u3ndecKux sBJieHH (B BUae
PHCYHKOB HJIHM CXEM), HallpuMep NaJeHue peaMeTa; MPSIMOJIMHEHHOE PaCIpOCTPaHEHHE CBETA.

Paspean 2. IlepBoHayaibHble CBeleHUS 0 CTPOCHUHU BeliecTBa (5 1)

Crpoenue
BemiecTna (1 1)

CrpoeHue BellecTBa: aTOMBI W MOJIEKYJBI, uUx pazmepul. Onvimol,
dokazvleaiowue OUCKpemHoe Cmpoenue 8euecmad.
Jabopamopnvie pabomul u onvimui®.

1. OueHka nuamMerpa aroMa METOJOM pPSIOB (C HCIOJIb30BaHHUEM
tdotorpaduit).

HabnroneHue u MHTEpIpeTanus COBMECTHO C HEIAaroroM OIBITOB, CBHICTEIbCTBYIOLIHX 00
ATOMHO-MOJICKYJIIPHOM CTPOCHHHM BEILECTBA: OIBITHI C PACTBOPCHUEM PA3JIMYHBIX BELICCTB B
BOJIC.

OueHKa PY OMOLIU TEXHOJIOTHYECKOH KapThl pa3MEepOB aTOMOB U MOJIEKYJI C HCIIOIb30BaHUEM
¢oTorpaduii, MOTyISHHBIX HA AaTOMHOM CHIIOBOM MHKpockorie (ACM).

OmnpezeneHue Nocie NpeJBapuTeIbHOTO 00CYKICHNUS C EJaroroM pasMepoB MaJIbIX Tell.

JABuxkenue

U B3aMMOJIEeHCTB
He YacTHuIl
BelecTna (2 4)

JBmwxenue yactull BeuecTBa. CBsi3b CKOPOCTH JIBMXKEHHMSI YaCTHIL C
TemnepaTypoil. bBpoyHoBckoe nBuxeHue, nubdysus. Bzaumooeticmsue
yacmuy eewjecmsa. NPUMAXCEHUe U OMMAaIKuganue.

Hemoncmpayuu

1. Habmonenne OpOyHOBCKOTO ABHKCHHS.

2.Ha6monenue auddysun.

3.Habniwooenue senenull, O0OBACHAIOWUXCA NAPUMAICEHUEM — UTU

OMMANKUBAHUEM YACMUY 6EUleCEd.

Jlabopamopnsie pabomot u onvimul

1. Oyenxa ouamempa amoma memooom psdos (C UCNOIb3OBAHUEM

domoepauii).

2.0nbITHI 110 HAOJIIOAEHUIO TEIIOBOTO PaCIIMPEHUs T'a30B.

HaGmonenue u oObSCHEHME IIPU MOMOLIM Iearora OPOYHOBCKOI'O ABHMIKEHHSI M SIBJICHUS
Tuddy3un.

IIpoBenenne u OOBSCHEHHWE C ONOPOH Ha aNrOpUTM, MHpPEABAPUTEIHHO pPa300paHHBIA ¢
MIe1ar0oroM OIBITOB MO HAOIIOIEHHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B.

[IpoBenenue m 0OBSICHEHHE OTIBITOB C OMOPOH Ha aNTOPHUTM, MTPEABAPUTEIILHO pa300paHHEIH ¢
MIEIaroroM 1o 0OHAPY)KEHUIO CHJI MOJIEKYJIIPHOTO MPUTSKCHNS M OTTAJIKUBAHHMS.

8 3neck 1 anee NpUBOJMTCS PACIIMPEHHBIN MepeyeHb J1a00paTOPHBIX PaboT U OIBITOB, U3 KOTOPOTO YUUTENb AENaeT BHIOOP M0 CBOEMY YCMOTPEHHUIO U ¢ YYETOM CITUCKA KCIEPUMEHTAIbHbBIX 3aJaHH,
npeiaraeMeix B pamkax OI'D mo ¢usuke.
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3. OmeITEl 110 06Hapy)i(€HI/IIO ﬂeﬁCTBHﬂ CHUJI  MOJICKYJISIPHOT'O
MPUTSKCHU .

ArperatHsle
COCTOSTHUS
BelecTna (2 4)

ArperaTHbIC COCTOSIHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEN U
meépovblx (Kpucmaniuyeckux) mei. Bzaumocesnzo mexncoy c8olUCmeamu
6euiece 8 PpA3HLIX A2Pe2amHublX COCMOSHUAX U UX aMOMHO-
MonekynsipHolm  cmpoeruem. OcoOeHHOCmU a2pe2amHiblX COCMOSIHU
600bl.

JHemoncmpayuu

1. Habmronenne nuddysun.

Onucanue 1moJi pPyKOBOJCTBOM Iejiarora (C MCHOJIB30BaHUEM IPOCTBIX MOJEJeH) OCHOBHBIX
pa3nu4uii B CTPOEHHUHM I'a30B, )KUAKOCTEH U TBEPABIX TeI.

HauanbHble mpeacTaBieHus O MaloOi CKUMaeMOCTH KHIKOCTEH M TBEPABIX Tel, OOJbIION
CKMMaEMOCTH ra30B.

OObsicHeHre Ha 0a30BOM YPOBHE I0/1 KOHTPOJIEM II€Aarora O COXpaHeHUH (OPMBI TBEPIBIX
TEJ ¥ TEKY4ECTH JKUIKOCTH.

HaOmonenue 3a ombsiTaMu, AOKa3bIBAIOMIMMHU, YTO B TBEPAOM COCTOSHHM BOABI YaCTHUIIBI
HaXOZSTCS B CPEAHEM AaJbIIE APYT OT Ipyra (INIOTHOCTh MEHBIIE), YEM B JKHIIKOM.
YcraHOBIIEHHE C ONOPOM Ha IUAAKTUYECKUM MaTepuaj IMPOCThIX B3aUMOCBS3EH MEXAY
0COOCHHOCTSIMH arperaTHbIX COCTOSHHN BOJBI M CYIIECTBOBAHHEM BOJHBIX OPIaHM3MOB
(MC — 6uomnorus, reorpadusi).

Paznen 3. JIBu:kenue u B3aumogpeiicreue tea (21 u)

Mexanunueckoe
aBuskenue (3 u)

Mexannueckoe [IBW)KGHHE. PaBHOMepHOE W HEpaBHOMEPHOE
neikeHne. Ckopoctb. Cpeduss ckopocms npu  HEPAGHOMEPHOM
oguoicenuu. Pacu€r myTH u BpeMeHH BIKCHUS.

Hemoncmpayuu

1. HabmtoieHre MeXaHHMYECKOTO IBHKEHUS Tela.

2. V3mMepeHue CKOPOCTH MPSIMOJIMHEIHOTO ABHKEHUSL.

Jlabopamopnwie padomot u onvimul

1. OnpeneneHre CKOPOCTH PaBHOMEPHOTO [BIDKEHHS (IIapuka

B KHUJIKOCTH, MOJIENIU JIEKTPUIECKOTO aBTOMOOWIISI U T. T1.).
2. OmnpeneneHue cpeIHeit CKOPOCTH CKOJBKEHUSI OpYyCKa MITH MapruKa
0 HAKJIOHHOH IIOCKOCTH.

HccnenoBanue pPaBHOMEPHOTO JABHXKCHHS U €ero nocie
MPEABAPUTEIHHOTO 00CYKACHUS C TIEAarOrOM.

HaGmonienne HepaBHOMEPHOTO ABI)KEHHS W OIpPENENICHHE €0 OTIMYMA OT PaBHOMEPHOTO
JIBIDKEHUS T10CIIE TIPEIBAPUTEIBHOTO 00CYKICHHUS C IEJarorom.

Pemenne THMOBBIX pacdy€THBIX 3agad B 1—2 felcTBHA C ONOPOM Ha alrOpUTM,
IpeIBapUTEIbHO pa300paHHBI COBMECTHO C IIEJIarOroM Ha OIpefeleHHe MyTH, CKOPOCTU U
BPEMEHHU PAaBHOMEPHOTO JIBHKEHUS.

Amnanus Ipy MIOMOIIH Iejaarora Fpa(bI/IKOB 3aBUCHUMOCTH MMYTU U CKOPOCTU OT BPEMCHHU.

OIIPCACIICHUC MIPU3HAKOB

HNuepuus, macca,
ILUIOTHOCTH (4 4)

SBnenne wHepumu. 3axkoH unepyuu. Bzaumooeiicmeue men kak
NpUYUHA U3MeHeHUs cKopocmu Oeudcenuss men. Macca xak mepa
unepmuocmu mena. llnmotHocTs BemiectBa. CeA3b  nIOMHOCHU C
KOJIUUECMBOM MOIEKY 8 eOUHUuYe 00bEMa 6euecmaa.

Hemoncmpayuu

1. HaGnroieHve sSIBJICHUST HHEPIIHU.

2. HabmoieHre M3MEHEHHUs] CKOPOCTH TIPH B3aUMOICHCTBUH Tell.

3. CpaBHeHHE Macc 10 B3aUMOCHCTBHUIO TEL.

OOBsicHEHHE NP ITOMOIIH TEXHOJIOTUYECKON KapThl M TI€Aarora v MporHO3NPOBaHHUE SIBICHUH,
00yCIIOBJICHHBIX HHEpIMEH, HalmpuUMep: YTO IPOHMCXOMUT TPH TOPMOXKEHHH WM PE3KOM
MaHEeBpEe aBTOMOOWIISI, T0YeMY HEBO3MOKHO MIHOBEHHO IPEKPATHUTh IBM)KCHHE Ha BEIOCHIIE IS
WA CAMOKATe U T. J.

HaGmonenue n 0a30BbIi aHAIM3 OIMBITOB I10J] PYKOBOACTBOM II€Iarora, J1eMOHCTPUPYIOLINX
HU3MEHEHHE CKOPOCTH JBM)KEHUS T€Na B pe3ysbTaTe AEHCTBUS HAa HETO APYTUX Tell.

Pemmenne THMOBBIX pacy€THRIX 3agad B |—2 [eHCTBHA C ONOPOM Ha aJlTOPUTM,
MpeIBapUTEeIbHO pa300paHHBIH COBMECTHO C IEJAaroroM Ha OIpPEesIeHHEe MacChl Tella, ero
00BEMa U MIIOTHOCTH.

Habnromenne u 6a30BbIil aHAIHM3 OMBITOB IT0J]] PYKOBOACTBOM II€Jarora, JeMOHCTPHPYIOIIIX
3aBUCUMOCTb U3MEHEHHUS CKOPOCTHU TeJla OT €r0 Macchl IIPU B3auMoeicTBuu Teil. Mzmepenue
MAacCHI TeJIa Pa3IUIHBIMU CIIOCOOAMH.

OnpeneneHyre COBMECTHO € IEaroroM INIOTHOCTHU TeJla B Pe3y/IbTaTe U3MEPEHUS €T0 MacChl U
o0béMma.
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Cuia. Buasl cun
(14 )

Cunma Kak XxapakTepucTHKa B3amMozeicTBus Ten. Cuma
yrnpyroctu u 3akoH ['yka. Mzmepenue cuivt ¢ ROMowbio OuHamomempa.
SIBnenue TArOTeHUS U cwia TshkecTH. Cuna msowcecmu Ha Opyeux
naanemax (MC). Bec mena. Hesecomocmsb. CrnoxeHWe CHII,
HaTpaBICHHBIX 10 OXHOI mpsMoii. PaBHomelictBytomas cun Cuna
mpenust. Tpenue cxonvoicenus u mpenue nokos. Tpenue 6 npupode u
mexnuxe (MC).

Jemoncmpayuu?®
1. CnoxeHue cuJl, HarpaBJIeHHBIX 110 OJHON MPSIMOW.

Jlabopamopnuvie padomot u onvimul.
1. Onpenenenne MIOTHOCTH TBEPIOTO Tela.

2. OnbITEl,  EMOHCTPUpPYIOIIHE  3aBUCHUMOCTD
(medopmanmm) PY>KUHBI OT TPHIIOKEHHON CHUTBL.
3. OmBITB, JEMOHCTPHPYIOIIME  3aBUCHMOCTh  CHJIBI  TPEHUS
CKONBKEHMSI OT Beca Tella M XapakTepa COIPUKACAIONIMXCS

MIOBEPXHOCTEH.

pacTsDKEHHS

N3y4yeHne COBMECTHO C MEAaroroM B3aMMOJEHCTBHS KaK MPUIUHBI H3MEHEHHUS] CKOPOCTH TeJa
WM ero aedopMalium.

Omnncanne Ha HAa4YalbHOM YPOBHE DPEalbHBIX CHUTYaIlMil B3aMMOJICWCTBUSI TENl C IOMOIIBIO
MOZEJNEH, B KOTOPBIX BBOAUTCS MOHITHE U U300paKEHHUE CHIIBL.

N3ydyenne nox pyKOBOJACTBOM IEIArora CHUIIBI yIPYTrOCTH, 3aBUCUMOCTH CHJIBI YIPYTOCTH OT
YAIMHEHUS pE3UHOBOTO LTHYpa WIIH MPYXKUHEI (C TOCTPOSHUEM TpaduKa).

AHanu3 ¢ onmopoil Ha AMIAKTUYECKHH MaTepuasl MoJ KOHTPOJEeM Iefarora HMpaKTUYeCKUX
CUTYyalluid, B KOTOPBIX MPOSBISIETCS ACHCTBUE CUIIBI YIPYTOCTH (YIPYrOCTh Msua, KPOCCOBOK,
BETOK JIEpeBa U JIp.).

AHanu3 ¢ omopodl Ha AWAAKTHYECKMH MaTepual MOJ KOHTPOJEM IeAarora CHUTyauuii,
CBSI3aHHBIX C SIBJICHUEM TATOTCHUSL.

ITonnmaHue ¢ OMOPOH Ha CXEMBI MPH ITOMOIIM Iearora OpOMTAIBHOTO ABIKCHUS TUIAHET C
WCTIONTb30BAaHMEM SIBIICHUS TATOTEHHS U 3akoHa mHepIn (MC — acTpoHOMIL).

Wzmepenne Beca Tena ¢ moMomnsio AuHaMoMeTpa. OOOCHOBaHME ATOTO CIIOCO0a M3MEPEHHUs
IOCJIE TIOBTOPEHUS C TIEaroroM.

HaGmonienue siBIeHUsS HEBECOMOCTH.

HaGmonenue 3a 3KCepIMEHTAIBHBIM TTOJyYEHHEM IPaBHiIa CIOXCHUS CHJI, HAalPaBJICHHBIX
BIIOJIb OJTHOM TipsiMOi. OmpesesieHue Mpu MOMOIIY MeJarora BeIUYUHbl PaBHOICHCTBYIOIICH
CHIL

W3yuenne noj pykoBOACTBOM IeIarora CUJIbl TPEHHS CKOJIBKEHUS M CUIIBI TPEHUS TOKOSI.
HccnenoBaHue ¢ onopoi Ha TEXHOJIOTMYECKYIO KapTy 3aBUCMOCTH CHUJIBI TPEHHUS OT Beca Tena
U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

ba3oBblii aHanu3 ¢ omopodl Ha OWOAKTUYECKUH MaTepuall 1o KOHTpOJeM Iejarora
MPAaKTHYECKUX CHUTYAIlMH, B KOTOPBIX MPOSBIACTCS JEHCTBUE CHIBI TPEHHS, MCHONB3YIOTCS
CHocoObl € YMEHBIICHMs WM YBEJIMUYCHHS (KaTaHWEe Ha JIbDKAaX, KOHbKAX, TOPMOXKCHHUE
AaBTOMOOWIIS, MCIOJNB30BAHUE IOJIIUITHUKOB, IJIABaHHE BOJHBIX >KUBOTHBIX M 1p.) (MC —
Ouosorus).

Pemienne TunoBbIX pacu€THhIX 3amad B 1—2 gOeicTBUS € OMNOpPOM Ha alIrOpUTM,
NpeIBapUTEIbHO Pa300paHHBIH COBMECTHO C MENaroroM C HCIOJIb30BaHHEM (opmyn amis
pacuéTa CHIIBI TSHKECTH, CHIIBI YIIPYTOCTH, CHJIBI TPEHHSL.

Pa3nen 4. laBiaenue TBEpPABLIX

TeJ1, AKUAKOCTel u razos (21 u)

JdaBsenue.
Ilepenaua
JaBJIeHUS
TBEPABIMU
TeJaMu,
SKHIKOCTAMM U
razamu (3 4)

Hagnenue. Cnocobvl ymenvuienus u ygeaudenus oagienus. /laeienue
easa. 3asucumocms 0asnenus 2a3a om o6vEMA, memnepamypbi.
Ilepedaua dasnenuss meépovLMU Meaamu, HCUOKOCHMAMU U 2A3AMU.
3axon [ackans. [Thesmamuyeckue Mawubl.

Jemoncmpayuu?

1. 3aBUCUMOCTD JaBJICHHUS Ta3a OT TEMIIEPATYPHI.

2. Tlepemava maBICHUS )KAIKOCTHIO M Fa30M.

AHanu3 ¥ OOBsICHEHHE C OMNOpOH Ha AMAAKTUYECKHH MaTepHall IMOJ| KOHTPOJEM Ieaarora
OIIBITOB U MPAKTHYCCKUX CI/ITyaHHﬁ, B KOTOPBIX MPOABJIACTC CUJIa JaBJICHUA.

O60oCHOBaHHE C OMOPOH HA TEXHOJOTHYECKYI0 KapTy IpH IOMOIIM IeJarora Croco0oB
YMEHBUICHUA U YBEJIMUCHUSA TaBJICHUSA.

W3yuenue o pyKOBOACTBOM II€arora 3aBUCHMOCTH JIaBJICHHS ra3a 0T 00bEMa U TeMIIepaTyphbl.
W3y4enue 1o/ pyKOBOACTBOM Ieiarora 0COOEHHOCTEH repeiaun JaBiIeHuUs TBEPABIMHU TeJIaMHu,
JKUJIKOCTSIMH ¥ Tazamu. OOOCHOBaHME pE3YyJIbTaToOB OIBITOB OCOOCHHOCTSIMH CTPOEHUS
BEIlECTBA B  TBEPAOM, OKHJIKOM M ra3000pa3HOM  COCTOSHHMSAX  HPEUIOKEHHBIMHU
(OpMyITHPOBKAMH.

HaGmonenue 3a skcniepiMeHTalbHBIM JJOKa3aTeIbCTBOM 3aKoHa [lackast.

Pemenne THIIOBBIX pacu€THBIX 3a/1a4u B 1—2 eiicTBHSA ¢ OTOpOHi Ha aJlrOPUTM, NIPEIBAPUTENLHO
pazoOpaHHBI COBMECTHO C MEIaroroM Ha pacdyéT JaBiIeHUs TBEPAOTO Tela.
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JlaBiaeHue
JKMIKOCTH (5 4)

3aBHCHUMOCTD JaBJICHUS XUAKOCTH OT TIIyOUHBL. [ udpocmamuueckuil
napaodokc. Coobwarowuecst cocyoul. I uopasiuieckue mMexaHusmo.

HMemoncmpayuu?

1. Coobmraroruecst COCy/bI.

2. 'mnpasinyeckuii npecc.

HccnemoBanne ¢ OmMoOpold Ha TEXHOJOTHYECKYIO KapTy IO PYKOBOJCTBOM II€Jarora
3aBHCUMOCTH JABIICHUSI XKUIKOCTH OT TIIYOHHBI OTPY)KEHUS U TUIOTHOCTH JKUIKOCTH.
HaOnromeHue W HayanpHOE TOHMMAHHE THIPOCTATUYECKOTO MapagoKca Ha OCHOBE 3aKOHA
ITackans.

N3ydeHne cCOBMECTHO C MeIaroroM cOOOUIAOIIUXCS COCYIOB.

Permienne THMOBBIX pacyéTHBIX 3amad B 1—2 JeHCTBHS C ONOpPOH HA aTOPUTM,
MpeIBapUTEIHFHO Pa30OpaHHBI COBMECTHO C MEAaroroM Ha pacdéT TaBICHUS KAIKOCTH.
Habnromenue 3a 00BbsICHEHHEM MIPUHITUIIA ACHCTBUS THAPABINIESCKOTO IIpecca.

AHanmu3 U OOBSICHEHHE C OMOpOW Ha AMAAKTHYECKHH MaTephall o] KOHTPOJEM IIeAarora
MPAaKTUYECKUX CHUTyalWi, AEeMOHCTPHPYIOMIHNX MPOSBICHHE MABICHUS JKUAKOCTH M 3aKOHA
[Mackans, HampuMep MPOIECCOB B OpraHW3ME NpU TIyOOKOBOAHOM HEIpsHUH (MC —
Ouomorus).

ATMochepHoe
napiyenue (6 4)

Atmocthepa 3emmm w  atMocepHOoe maBneHHe.  [IpuuuHul
cywecmeoganusi 6030yuwiHou obonouku 3emau. Oneim Toppuuennu.
Hszmepenue ammoceproeo daenenus. 3agucumocms ammocgepnozo
daenenuss om 6vicomvl Hao yposHnem mops. Ilpubopwi 0 usmepenus
ammocgheproco 0asneHus..

Jemoncmpayuu?

1. [IposiBnenue neiicTBUs aTMOC(HEPHOTO NaBICHUS.

Habnroxenue 3a sKCriepuMeHTANBHBIM 00HAPYKEHIEM aTMOC(EPHOTO TaBICHUS.

AHanu3 U OOBSICHEHHE C ONMOpON Ha AMIAAKTHYECKHH MaTepuall 0]l KOHTPOJEeM IeAarora
OTIBITOB ¥ MPAaKTHYECKUX CUTYAIMH, CBA3aHHBIX C JICHCTBUEM aTMOC(HEPHOTO JaBICHUS.
HaGmonenue 3a 00bSICHEHUEM CYIIECTBOBAaHUS aTMOCc(epsl Ha 3eMile 1 HEKOTOPBIX IIaHeTax
i e€ oTcyTcTBHs Ha Apyrux ianerax u Jlyne (MC — reorpadusi, acTpoHOMUS).

bazoBoe moHMMaHNe NPUYUH W3MEHEHHs TUIOTHOCTH aTMoc(ephl C BBICOTOH U 3aBUCUMOCTH
aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI.

Pemienne TuNoBBIX pacy€THBIX 3agad B 1—2 JelcTBUS € ONOpPOM Ha alIrOpUTM,
MpeBapUTEIHHO Pa300paHHbBIIl COBMECTHO C MEJaroroM Ha pacyéT aTMOC(EPHOTO AaBICHHS.
N3y4enune nox pyKoBOJICTBOM Iejarora ycTpolicTa 6apoMeTpa-aHepouaa.

HeiicrBue
JKHIKOCTH W ra3a
HA NOTPY:KEHHOE
B HUX TeJio (7 4)

Jleticmeue swcuokocmu U 2aza HA NOSPYHCEHHOE 8 HUX Meo.
BrrrankuBaromas (apxumMenoBa) cuia. 3akon Apxumeoda. [lnasanue men.
Boszoyxonnasanue.

Jemoncmpayuu?

1. 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CHIIBI OT O00BbEMa MOTPYKEHHOM

YaCTH TeJa U TUIOTHOCTH KUIKOCTH.

2. PaBeHCTBO BBITAJIKUBAIOLIEH CHJIBI BECY BHITECHEHHON JKUJIKOCTH.

3. YcioBue I[UTaBaHUS TeI: IUIABAHHE WM MOTPYXGHHE TEa B

3aBUCHUMOCTH OT COOTHOIICHHSI TIJIOTHOCTEH Teja 1 )KUIKOCTH.

Jlabopamopnvie padbomot u onvimul.

1. MccnemoBanue 3aBUCMMOCTH Beca Tela B BOJie OT OO0BEMa
MNOrpyXEHHOU B )KUJIKOCTh YacTH Tela.

2. OmnpeseneHre BBITAKUBAIOMICH CHIIBI, JIEHCTBYIOIIEH HAa TeEIO,
MOTPYXEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAIKHBAIOLICH CHJIBI, IEHCTBYIOMICH
Ha TEJIO B KUIKOCTH, OT MacChI TeJa.

4. OnbITHI, IEMOHCTPUPYIOUTHE 3aBUCUMOCTH BBITAIKMBAIOIIIEH CHIIBI,
JICHCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT 00bEMa MOTPYKEHHOH B
XKHUJIKOCTh YaCTH TeJIa U OT TUIOTHOCTH KHJIKOCTH.

5. KoHcTpynpoBanue apeoMeTpa WIH KOHCTPYHPOBAHHE JIOJKH
U ofpesiesieHue €€ rpy3010 bEMHOCTH.

HaGmonenne 3a SKCIIEpUMEHTAIbHBIM OOHApyXECHHEM JICHCTBHSA JKHAKOCTH M Taza Ha
HOTPYKEHHOE B HUX TEJIO.

Onpeznenenue ¢ ONOpoil Ha TEXHONOTHYECKYIO KapTy BBITAIKHBAIOLIEH CHIIBI, AEHCTBYIOLEH
HAa TeJI0, OTPYKEHHOE B KUAKOCTD.

HaGmronenne 3a MOpoBEJEHHEM M OOCYXKIEHHE COBMECTHO C TI€JaroroM OIBITOB,
JIEMOHCTPHUPYIOIUX 3aBUCHUMOCTDh BBITAIKHBAIONIEH CHJIBI, MAEHCTBYIOUIEH Ha Telo
B ’KMJIKOCTH, OT 00BbEMa NOTPYKEHHOH B KUIKOCTh YaCTH T€JIa U OT IJIOTHOCTH KUIKOCTH.
HccnenosaHue 1moJ pyKOBOACTBOM I€larora 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa
HOTPYKEHHOU B KUJIKOCTb YACTHU TeEJIA.

Pemienne TunoBbIX pacu€THBIX 3agad B 1—2 JelcTBUS € ONOpPOM Ha alrOpUTM,
MpeIBapUTEIHHO Pa300paHHBIN COBMECTHO C I€[aroroM Ha NPUMEHEHHE 3aKoHa ApxXuMena u
YCIIOBHS IUIABAHUS TEL.

KoncTpynpoBanue npu mHOMOIIM IeJarora apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKU
U ollpezielieHUe €€ rpy30I0AbEMHOCTH.
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Pasnaen 5. Pagora u MomiHOCTb. DHeprus (12 4)

Pa6ora Mexanmdeckas padota. MomHOCTh HaGmonenune 3a SKCTIEpUMEHTATEHBIM ONIPEISIICHHEM MEXaHUIeCKOW paboOThl CHITBI TSIKECTH
U MOILIIHOCTh [IpY NAJIEHUU TENA U CUJIBI TPEHUS [IPU PABHOMEPHOM IIEPEMELLIEHUH TEa [0 TOPU30HTAIBHOM
(3uv) MOBEPXHOCTH.
HaGmonenue 3a nemoHcTpaimeil pacuéra MOIIHOCTH, pa3BUBaeMOW INpH HOABEME IO
JIECTHHUIIE.
Pemenne THMOBBIX pacy€THBIX 3agad B |—2 feHcTBUA C ONOPOM Ha alrOpUTM,
NpeIBapUTEIbHO Pa300paHHbI COBMECTHO C NEJaroroM Ha pacuér MeXaHH4ecKoi paboThl U
MOII[HOCTH.
IIpocTnie [IpocTeie MEXaHNU3MBI: pbIuar, 00K, HAKJIOHHAsS INIOCKOCTh. [Ipasuio | HauanpHoe NOHMMaHWE BBIUTPHINIA B CHJIE NPOCTHIX MEXaHM3MOB Ha MNpPUMEpE phlyara,

MeXaHu3MBblI (5 1)

pasnogecus pvruaza. [Ipumenenue npasuia pagnosecus puiiaza K 610Ky.
«3onomoe npasunoy mexanuxu. KIIJI npocteix MexannzmoB. IIpocTsie
MEXaHH3MBI B OBITY M TEXHHKE.
Jemoncmpayuu
1. IIpuMepsl NpOCTHIX MEXAHM3MOB.
Jlabopamopnuvie padbomovt u onvimul
1.Onpenenerne paboOTHI CUIIBI TPEHUS PH PABHOMEPHOM JABMKEHUH
TeNna N0 TOPU30HTAIBHON MOBEPXHOCTH.
2. UccnenoBaHue ycioBuii paBHOBECHS pblyara.
3. Uamepenne  KIIJ|  HakIOHHOH  IUIOCKOCTH
JIEMOHCTpAITHS).

(3nexTpoHHas

MOZIBMYKHOTO M HETIOJIBM)KHOTO OJIOKOB, HAKJIOHHOH IIOCKOCTH.

HccnenoBaHue COBMECTHO € NEaroroM yCJIOBHs PAaBHOBECHS pblUara.

OOHapyXeHHE 110l PyKOBOJICTBOM II€arora ¢ Ornopoil Ha JUIaKTUYECKHH MaTeprall CBOWCTB
MPOCTHIX MEXAaHH3MOB B Pa3IMYHBIX MHCTPYMEHTAX M MPHUCIIOCOOJICHUSAX, UCIIOIB3YEMBIX B
OBITY M TEXHUKE, a TaKKe B )KUBBIX opranmmax (MC — Ouomorus).

HaGmonenue 3a 3KCIIepUMEHTAIBHBIM JI0KAa3aTeIbCTBOM PAaBEHCTBA PadOT NMPH IMPHUMEHEHUH
MPOCTHIX MEXaHU3MOB.

Onpenenenue noa pykooactsoM neaarora KIT/l HakIOHHON MIIOCKOCTH.

Pemenne THMOBBIX pacdy€THRIX 3agad B |—2 feHCTBHA C ONOpOM Ha alrOpUTM,
Npe/IBapUTEIbHO Pa300paHHbI COBMECTHO C I1€1aroroM Ha MPUMEHEHHE MPaBUila pAaBHOBECHUS
pergara u Ha pacuét KIT.

Mexanuueckas
Heprus (4 u)

Mexanunueckast SHeprust. Kunemuueckas u nomeHyua bHds IHepUsL.
Ilpespawenue 00no2o euda mexanuyeckou sHepeuu 6 Opyzou. 3aKoH
COXpaHEHHs SHEPTHU B MEXaHHUKE.

JlabopaTopHble paGoThI U ONBITHI.

1. I3y4enne 3akoHa  COXpaHEHUS

(3MeKTpOHHAS TEMOHCTPAIIHS).

MEXaHUYECKOH  JHEepruu

Habnromenne 3a  OKCHEPUMEHTANBHBIM  ONpPEACTICHHEM  H3MEHEHHS  KHHETHYECKOH
U TIOTEHLMAJIEHON YHEPTUH TeJa IIPU €T0 CKaTBIBAHUH [0 HAKIIOHHO MJIOCKOCTH.
DopMyIHPOBAHUE COBMECTHO C IEJAaroroM Ha OCHOBE MCCIICIOBAHHs 3aKOHAa COXPaHEHHUs
MEXaHUYECKOH dHEPTHUU.

[IpencraBnenye npy MOMOINHM IeJarora TpaHyIl IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTHH.
Pemienne TunoBBIX pacu€THBIX 3agad B 1—2 gOelcTBUS € ONOpPOM Ha alrOpUTM,
NPeBApPUTEIbHO Pa300paHHBIi COBMECTHO C MEJaroroM C HCIOJb30BaHWEM 3aKOHa
COXpPaHEHHS YHEPTUU.

Pe3epBHoe Bpems (3 4)
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8 KJIACC (68 u)

Temaruueckmii
0JI0K, TE€MBI

OcHoBHOe cojiepkaHue

OcHoOBHbIE BUIBI 1eSITEIBHOCTH YYAIMXCHA
(Ha ypoBHe y4eOHBIX el CTBHIl)

Pasnen 6. TenioBble siBieHust (28 4)

Ctpoenue
U cBOlicTBa
BemiecTBa (7 1)

OcHoHble  NON0JHCeHUs  MOJEeKYIAPHO-KUHeMU4ecKol  meopuu
cmpoenus eewjecmsa. Macca u pasmepol amomos u monexyi. Onvimol,
noomeepaicoaroujue OCHOBHble NOI0NHCEeHUs MONEKYIAPHO-
KUHemu4eckol meopuu.
Monenu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSHUIA BEIIECTRA.
Kpucmannuyeckue u amopguoie mena. Obwsicuenue cgolicme 2azos,
JlcuoKkocmell U Mmeépovix meil HA OCHO8E NOLONCEHUU MOJIeKYIAPHO-
Kunemuueckoti meopuy. CMauuBaHUE U KANULIAPHbIE SGNEHUS.
Tennosoe pacuupenue u cocamue.
Jemoncmpayuu?
1. HabnromeHue OpOyHOBCKOTO IBHKCHUS.
2. Habmonenue nuddy3um.
3. HabmoneHue siBIeHM CMadyuBaHUA U KaITMJUIIPHBIX SBICHUI.
4. HaGmoqerne TerIoBOro PacuIupeHus Tell.
5. 3MeHeHne naBiieHNs ra3a Ipu U3MEHEHUH 00bEMa 1 HarpeBaHUU
WA OXJIAXKICHHH.

Jlabopamopnuie padomot u onvimol.

1. OneITel 1O OOHAPYXKEHHMIO JIEHCTBHSA CHI MOJEKYISPHOTO
NPUTSHKEHUS (MK DJICKTPOHHAS AEMOHCTPAITUS ).

2. OnmbITHl 1O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHON COJHM WIIU

caxapa.

3. OneITel 110 HAOJTIOIEHUIO

JKUJIKOCTEH M TBEPBIX TEIL.

. OnpeneneHre JaBICHAS BO3AyXa B OAIIIOHE MITIPHLIA.

. OTBITBL, TEMOHCTPUPYIOIINE 3aBUCHMOCTD JaBICHUS BO3MyXa OT
ero o0béMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

6. IIposepka eunomesvl MUHENHOU 3A8UCUMOCHU ONUHbL CIMOAOUKA

HCUOKOCMU 8 MePMOMEMPULecKoll mpyoKe om memnepamypbol.

TCIJIOBOI'O0  paCHIMpEHHd Ta30B,

[

HaOmonenne u MHTEpHpeTaiisi COBMECTHO C IIE€arOrOM OIIBITOB, CBHUICTEIBCTBYIONINX 00
ATOMHO-MOJEKYJISIPHOM CTPOEHHMH BEIECTBA: OIBITHI C PACTBOPEHUEM PA3]IMYHBIX BEIIECTB B
BOJIE.

Pemenne THMOBBIX pacy€THRIX 3amad B |—2 [eHCTBHA C ONOpOH Ha alTOPUTM,
Npe/IBapUTEIbHO Pa300paHHbI COBMECTHO C NIEJaroroM 1o OIEHHBAHUIO KOJIMYECTBA aTOMOB
WM MOJIEKYJI B €IMHHUIIE 00bEMa BEIeCTBa.

[MpeacTaBneHue mpH MOMOLIM Iefarora OpPOYHOBCKOTO IBHIKCHUS, SABJICHUS IUGQy3uu
U pa3I4uil MeXAy HMMHM Ha OCHOBE IIOJIOKEHUN MOJIEKYJSIPHO-KMHETUYECKON TEOpUU
CTPOEHUS BEILIECTBA.

OOBsACHeHHE IpU NMOMOIIYM IIearora ¢ ONOpPOW Ha AMIAKTHYECKHH MaTepual OCHOBHBIX
pasnu4Yui B CTPOCHUH Ta30B, KHIKOCTEH U TBEPIBIX Tel C HCIOIB30BAHUEM MOJIOKEHUI
MOJIEKYJISIPHO-KMHETHYECKON TEOPUU CTPOEHHSI BELIECTBA.

IIpoBenenne mnox pyKOBOACTBOM MENArora ONBITOB MO BBIPAIIMBAHUIO KPHCTAIIOB
MOBAPEHHOM COJIU UIIH caxapa.

[TpoBeneHne COBMECTHO C MEAAroroM n OOBSCHEHHE M3 NMPEJIOKEHHOTO TEPEUHs BHIBOJIOB
OIIBITOB, IEMOHCTPUPYIOIINX KallWIIPHBIE ABJICHUS U SBJICHUE CMAYUBAHUS.

OOBsACHEHHE C OMOPOil Ha TEXHOJIOTHYECKYI0 KapTy IOJ PYKOBOACTBOM Ilefjarora poiu
KaIlWISIPHBIX ABJICHUH JJIS TOCTYIUICHUS BOABI B opranu3m pactenuit (MC — Ouomnorus).
Habnronenue onbITOB O HAOMIOICHHUIO TEIIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH U TBEPABIX
Tell.

OOBsACHEHHE C OTIOPOil HA TEXHOIOTHYECKYIO KapTy O]l PyKOBOACTBOM IeIarora COXpaHEeHUs
00bEMa TBEPIBIX TEJ, TEKYUECTH KUJIKOCTH (B TOM YHCIIE, Pa3HUIIBI B TEKYUECTH ISl pa3HbIX
JKUJIKOCTE), JaBIeHHS Ta3a.

HaGmonienue 3a mpoBeIeHHEM OITBITOB, AEMOHCTPUPYIONINX 3aBUCHMOCTD JaBJICHUS BO3OyXa
OoT ero o0béMa M HarpeBaHWs WM OXJAXKICHUS, W UX OOBSICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yYEHHS.

AHanu3 mnpu MOMOINM IEAarora ¢ OMNOpOl Ha AMAAKTHYECKHM MaTepHan MpaKTUYECKUX
CUTYyalui, CBI3aHHBIX CO CBOMCTBAMM Ia30B, KUJIKOCTEH U TBEPBIX TEJ.

TenaoBbie
npoueccsl (21 1)

Temmeparypa. Cesisb memnepamypbl €O CKOPOCHbIO MENI08020
OBUdICEHUs Hacmuy.

Buytpennsst sHeprus. Cnocobvt usMeHeHus: HYMpPeHHell dHepeUu.
menyonepedaya u cogepuieHue pabomul. Buowvl mennonepedauu:
MENnIONPOBOOHOCHIb, KOHBEKYUS, U3TIYUEHUE.

KomnuectBo TemnoTel. YienbHas  TEMIOEMKOCTh  BEUIECTBA.
Tennoobmen u meniosoe pasHosecue. Ypagnenue meniogozo banauca.

Inagnenue u omsepoesanue KpUCMAIIU4eCKUx geujecma. Y IebHas

O06ocHOBaHME IO TTOATOTOBJICHHOMY aJITOPUTMY COBMECTHO C IIE€JaroroM IpaBHII H3MEpEHHs
TEMIIEPATYPEI.

CpaBHEHHE pa3IMYHBIX CIOCOOOB M3MEPEHNUS U IIKaJl TEMIIEPATypPHI.

Habnromenue 3a mpoBeA€HUEM OTBITOB, IEMOHCTPUPYIOIINX N3MEHEHNE BHYTPEHHEH YHEprun
Tella B Pe3yJIbTaTe TeIIoNepead u paboThl BHEIIHUX CHIL.

Habnromenne 3a TpoBeEHHEM  OMNBITOB, OOCY)KAGHHE TPAKTHYECKHX  CHTYyalui,
JEMOHCTPUPYIOMINX PAa3JIMYHBIC BUIABI TEIJIONEpEAAYN: TCIJIONPOBOJHOCTh, KOHBCKIIUIO,
U3Ty4eHUe.
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TEIUIOTa TUIaBleHUA. [lapoobpasosanue u KoHOencayus. Hcnapenue
(MC). Kunienue. YnenpHas TEIUIOTa TMapooOpa3oBaHus. 3asucumocnms
memnepamypsl KuneHuss om ammocgepHozo oOasnenus. Brasxchocmo
8030yxa.

OHeprus TOIUIHMBA. Y IeNbHAs TeIUIOTa CrOpaHus.

Hpunyuner pabomer menaosvix Osucamenei. KIIJ[ mennogozo
dsucamens. Tennogvle Ogucamenu u 3awuma OKpysicaroujell cpeobl
(MC).

3axon coxpanenus u npeepawjeHus SHepeUU 8 MenI08bIX NPOYeccax
(MC).

JMemoncmpayuu?

. [IpaBuira m3mepeHus TeMIepaTyphl.

. Buzp! Tennonepenaun.

. OxJakJeHre Ipu COBEPIICHUN pabOTHI.

. HarpeBanwue npu coBepIiieHnH paOboTHl BHSIITHIMH CHIIAMHU.

. CpaBHEHHE TETUDIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. Habmonenne xumneHus.

. HaGmoieHue nocTosiHCTBa TeMITEpaTyphl IPH TUIABJICHHH.

. Mozenu TeroBbIX IBUraTeseu.

Jlabopamopnwvie padomot u onvimol.

1. Ilposepra cunomesvi AUHEUHOU 3A6UCUMOCIU ONUHbL CHIOLOUKA

AHCUOKOCU 8 MEPMOMEMPUYECKOL MPYOKe Om MeMnepamypbi.
2.HaGumoneHre n3MeHeHUs] BHYTPEHHEH SHEpruu Tella B pe3yJsibraTe

TeIuToTepe1add M paboThl BHEIITHUX CHIL
3. UccrenoBanme  sBIEGHUS  TEIUIOOOMEHA

XOJIOTHOM U ropsiuei BOABIL.

4. Onpedenenue Koauuwecmea Meniomyl, NOAYYEHHO20 6000l NPU

Meni000MeHe ¢ HacpemvlM Memaiiuyeckum YuIuHOpoM.

5. UccrenoBanue mporiecca HCIapeHus.
6. OnpeneneHne OTHOCUTENBHON BIQKHOCTH BO3/yXa.
7. Onpeodenenue yoerbHol meniomol N1AGNeHUs Tb0d.

O~NO O WN B

npu CMCIIMBaAHHUHA

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy IOJ, PYKOBOJCTBOM II€AArora siBJICHUS
TETIIOOOMEHA MIPU CMEIINBAHUY XOJIOJHOM U ropsdei BOABI.

HaGumroienre ycTaHOBIICHHUS TETUIOBOTO PABHOBECHS MKy TOPSUICH U XOJIOIHON BOIOH.
OmnpenencHre NpH TOMOINM MEJarora KOJNWYECTBAa TEIUIOTHI, ITOJYYEHHOTO BOJOH NpH
TETIIOOOMEHE C HarpeThIM METAJUTMUECKIM IIHITHHAPOM.

OmnpenencHre o TadIUIE yACTHHON TEIUIOEMKOCTH BEIIECTBA.

Pemenne THMOBBIX pacy€THBIX 3agad B |—2 feHcTBUA C ONOpOM Ha alrOpUTM,
Npe/IBapUTEIbHO Pa300paHHBI COBMECTHO C II€JaroroM, CBSI3aHHBIX C BBIYUCICHHEM
KOJIMYECTBA TEIUIOTHI M TEIUIOEMKOCTH IIPH TEINIOOOMEHE.

AHanu3 npy NOMOIIM MeJarora CUTyaluii NpaKTHUECKOro UCIOIb30BaHUs TEIIOBBIX CBONCTB
BEIIECTB M MarepuajioB, HalpUMep B LEJSX JHEProcOepekeHHs: TEIUION3O0JIINS,
9HEprocOeperaroIme KpoIii, TEPMOAKKYMYIATOPHI U T. I.

Habnronenue spneHnii NcmapeHns M KOHACHCAIIHH.

Habmonenue 3a ucciiefoBaHNEM TPoIecca NCTIAPEHHS PA3IHIHBIX KUIKOCTEH.

OOBsICHEHHE TI0 AITOPUTMY COBMECTHO C IEIaroroM SIBICHUN MCTIApEHHs W KOHJCHCAIIUN Ha
OCHOBE aTOMHO-MOJIEKYISPHOTO YYEHHUS.

HaGmonenue n oObsicHEHHE Tporiecca KHIICHUS, B TOM YHCJIE 3aBHCHMOCTH TEMIIEpaTyphl
KUIICHHS OT JaBJICHHUS.

OmnpeneneHue o TabiuIle OTHOCUTENBHOHN BIaKHOCTH BO3-TyXa.

HaGmonenue npoliecca I1aBiaeHUs] KPUCTAJUIMUECKOTO BEIIECTBA, HAIIPHUMED, JIbJa.
CpaBHeHHUe IO IUIaHy IPU MOMOIIM TeAarora MpoLEecCOB IJIABICHUS KPUCTAIUIMYECKUX Tell
W pa3MsryeHus IPU HarpeBaHUM aMOP(HBIX TeEJL.

OmnpeneneHue Mo TabuuIe yAEIbHOM TEIUIOTHI ITaBICHUS JIbJA.

OOBsicHeHHE TI0 CXeMe Tocie OOCYXKICHHS C TeAaroroM SBJICHUH IUIAaBICHHUS U
KPHUCTaJNIN3alM HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHUS.

Pemienne TunoBBIX pacu€THBIX 3agad B 1—2 gelcTBUS € ONOpPOM Ha alIrOpUTM,
NPeBAapUTEIbHO Pa300paHHBIi COBMECTHO C II€JaroroM, CBS3aHHBIX C BBIYHCICHHEM
KOJIMYECTBA TEIUIOTHl B MpoLEccax TEIUIONepeJaud IpH IUIABJICHUM U KPUCTAIUIM3aLuH,
UCTIAPEHHUHU M KOH/ICHCALIHN.

AHanu3 TpUM TIOMOLIM TMefarora € OMNOpoH Ha AWTAKTHYECKHH MaTepHal CUTYaIlui
MIPAaKTUYECKOTO IPUMEHEHHUS ABJICHUHN IUIaBJICHUS M KPUCTAJUIM3ALNH, HAIIPUMEp, IMOJTydeHHE
CBEPXUYUCTHIX MaTEePHAJIOB, COJIEBas TPesIKa U JIp.

AHanu3 mpu HOMONM Tenarora paboTel M OOBSICHEHHE NPHHLIMNA ACHCTBHUS TEMIOBOTO
JIBUTATEJIS.

Berunciienne Koiau4ecTBa TEIUIOTHI, BBIIENAIOMIETOCS IPHU CTOPAHUU Pa3IUYHBIX BHJIOB
toruBa, u KI1J[ nBurarens.

OOcyxIleHHe COBMECTHO C II€ZJaroroM OJKOJIOTMUECKHX MOCJIEACTBUNA HCIOJIB30BaHUS
JIBUTaTeNIeil BHYTPEHHETO CrOpaHMsl, TEIUIOBBIX W ruapoaiekTpocTanimii (MC — skonorus,
XAMUSA).

Pazpgen 7. DiiekTpruyeckre 1 MATHUTHBIE siBJIeHUs (37 Y1)
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DlleKTpUYeCcKHe
3apsbl.
3apsikeHHbIE
Tesla U X
B3auMOeliCTBHE
(7w

Onexmpusayuss ~men. JlBa poja  DIEKTPUYECKUX  3aps0B.
BzaumopeiictBre 3apsDKeHHBIX Tell. 3axkon Kynoua (3asucumocms cuivl
83AUMOOCUCMBUA  3APANCEHHBIX Mel Om  GeNUUUHbL 3aPA008 U
PACCMOAHUSL MeXHCOY Meamil).

OnexTpuueckoe mose. HanpancénHocmv 21eKmpuieckozo NnojA.
Tpunyun cynepnosuyuu 21eKmMpuyeckux noneil (Ha KauecmeeHHOM

yposne).

Hocumenu INeKMPULECKUX 3aps006. Onemenmapnbiii
onexmpuueckuti  3apso. Cmpoenue amoma. IIpoBOAHMKH U
JUSIEKTPUKH. 3aKOH COXpAaHEHHUs SIEKTPHUECKOTO 3apsa.
Jemoncmpayuu?

1. DnexTpu3zanus Tei.

2. JIBa poza 3JIEKTPHUYECKHX 3apsI0B ¥ B3aNMOJICHCTBHE 3apsKEHHbBIX
TeIl.

3. YcTpoiicTBO U IefiCTBHE 3IIEKTPOCKOIIA.

4. DnexkTpocTaTHIecKast HHIYKIHS.

5. 3aK0H COXpaHEHHUS 3TEKTPUIECCKUX 3apsI0B.

Jlabopamopnuvie padbomot u onvimul.

1. OnbITel O HAOMIIOJEHUIO 3JIEKTPH3AlMK TeJl MHAYKLUEH U mpu
COTIPUKOCHOBEHHH.

HaGmonenue 3a mpoBeJeHHEM OIBITOB [0 DJICKTPH3ALMHM Teld HPU CONPUKOCHOBEHUH U
WHIYKIHEH.

HaGmonenne u OOBSICHEHHE C OMOPOM Ha IWIAKTHYECKHA MaTepuan B3aMMOICHCTBHS
OZIHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEJ.

OO0BsCHEHHE TIPH TIOMOIIIHX TIeIaroTa MPUHIIATIA IEHCTBAS IEKTPOCKOTIA.

OOBsCHEHHE COBMECTHO C IMEAArOroM SBICHUI SJIEKTPU3AIMH IMPU CONMPUKOCHOBEHUH TN U
UHAYKIMEH C UCIOJIb30BAHUEM 3HAHUIN O HOCUTENSX JEKTPUUECKUX 3apsiiOB B BEIIECTRE.
PacriosHaBanue 1 OOBSICHEHHE IO CXEME COBMECTHO C TI€JJaroroM SIBJICHHH JIICKTPU3aLUU
B IIOBCEAHEBHOM KU3HH.

HaOnromenue wu  OOBsACHEHHE C OMNOPOMl HAa  TEXHOJIOTHYCCKYIO
WITIOCTPUPYIOIUX 3aKOH COXPAHEHUS AIEKTPUIECKOT0 3apsaia.
HaGumioienue orpITOB IO MOJICTUPOBAHHIO CHIIOBBIX JIMHHUH 3JIEKTPHYECKOTO TIOJIS.
HccnenoBanue o pyKOBOACTBOM I€Iarora JeHCTBHS IIEKTPUICCKOTO IO HA IPOBOIHUKH
U TADIIEKTPUKH

KapTy OIIBITOB,
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IocTostHHBI
3JIEKTPUYECKUH
ToK (17 4)

DNEeKTpUUECKUd TOK. Ycrogus cywecmeo8anusi 21eKmpuieckoeo
moka. VICTOUHUKH MIOCTOSIHHOTO TOKa. J[eHCTBUS 3JEKTPUUECKOTO TOKA
(TermmoBoe,  XMMHYECKOE, MArHUTHOE).  JIeKmpuueckuti  mox
8 JHCUOKOCMAX U 2A34X.

PaboTa i MOITHOCTH JEKTPHUECKOTO TOKA. 3akon /coyna—J/lenya.
Dnexmpuyeckue yenu u nompedumenu 31eKmpuieckoli 3Hepeull 8 Ovimy.
Onektpudeckass uenb. Cuna Toka. DJIEKTPUUYECKOE HANpPSDKEHUE.
ComnpoTuBIICHHE MPOBOIHUKA. YOenbHOe conpomuslienue eujecmed.
3akon Oma ansa ywactka nenu. IlocienoBaTenbHOe U MapajuieabHOE
COeIMHEHUE TIPOBOIHUKOB. Kopomkoe 3amvikaHue.

Jemoncmpayuu?

. [IpOBOTHUKY ¥ JUAICKTPUKU.

. MonempoBaH#e CHIOBBIX JIMHUH IMEKTPHYECKOTO IO,
. IcTOYHUKH IOCTOSIHHOTO TOKA.

. JleHicTBUS 3NEKTPUUECKOTO TOKA.

. DJIEKTpUYECKUI TOK B KHUIKOCTH.

. T'a30BBIi1 pazpsa.

. I3MepeHne cHitpl TOKa aMIIepMETPOM.

. I3amepenune 31ekTpuueckoro HanpsKeHUsT BOJIBTMETPOM.
. PeocTtaT 1 Mara3suH conpoTUBIIEHUN.

Jlabopamopnwie padomot u onvimol.

1. UccnenoBanue neHCTBUS AIEKTPUUECKOTO MOJISI HA TPOBOAHUKH U

O©oo~NO O WNPE

JVBJICKTPUKH.

2. CoOopxka u mpoBepKa padOTHI 3JIEKTPUIECKON IIETTH MTOCTOSHHOTO
TOKA.

3. H3mepenue u peryimpoBaHue CHIIBI TOKA.

4. U3mepeHue U perylIupOBaHUE HATIPSKCHUS.

5. Uccnedosanue 3asucumocmu cuivl moka, udywezo yepes pe-
3UCMOp, OM CONPOMUBTEHUS PE3UCTNOPA U HANPAINCCHUS.

6. Onwvimvl, Oemoncmpupyiowue 3a8UCUMOCTL  DIEKMPUYECKO20
CONpomueneHuss NPo6OOHUKA Om €20  ONUHbL,  NIoWaou
NONepeuHo2o ceveHus: U Mamepuad.

7. Ilposepka npasuia CNL0JICeHUs HAanpAACeHU npu

1n0C1e008aMeNbHOM COCOUHEHUU 08YX PE3UCTNOPOE.

8. Ilposepxa npasuna O0ns cunbl moka Npu  NAPALIETbHOM
COCOUHEHUU PEUCTOPOE.

9. OmpeznencHue pabOTHI 3JIEKTPUYECKOTO TOKA, HIYIIETO 4Yepe3
pes3ucTop.

10. OnpeneneHre MOIHOCTH 3IIEKTPUIECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

11. WccnenoBaHrue 3aBUCHMOCTH  CHUIIBI
JIAMITOYKY, OT HAIPSIKCHUS Ha HEH.

12. Onpeoenenue KII/] nacpesamens.

TOKa, WJAYNIETO Yepe3

HaGumonenue pa3nn4HbIX BUIOB ACHCTBUS JIEKTPHUECKOTO TOKA U 0OHAPYKEHHE COBMECTHO C
MEJaroroM 3THX BUAOB JEHCTBHS B TOBCEAHEBHOI XKHU3HU.

C6opka 1o cxeMe M MCIBITAHUE M0J] KOHTPOJIEM TI€Aarora 3JIeKTPHIECKON LENH OCTOSTHHOTO
TOKa.

Habmonenue 3a n1eMOHCTpaIeil N3MEpeHHs CUITBI TOKA aMIEPMETPOM.

HabGmonenue 3a neMoHCTpalyeil n3MEpeHNs 3IEKTPUIECKOT0 HAIPSHKECHHS BOJTBTMETPOM.
[TpoBenenue n 0OBsICHEHHE TIPU TOMOIIH YYHUTEIIS OIBITOB, IEMOHCTPUPYIOLINX 3aBUCHMOCTh
JIEKTPUUYECKOT0 CONPOTUBIICHHUS IIPOBOAHUKA OT €T0 JUIMHBI, IO U TOIEPEUHOr0 CeUSHUS
U MaTepHaa.

HaGmonenue 3a neMOHCTparyell McCiIe0BaHUsI 3aBUCHMOCTH CHIIBI TOKa, MPOTEKAIOIETO
4yepe3 Pe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOpeE.

ba3oBele mpencTaBleHUs O MpaBWiIaxX CIOKEHHS HaNpsKEHUH IpU IOCIEN0BaTEeIbHOM
COCAMHEHUH ABYX PE3HUCTOPOB.

ba3zoBble mpencTaBICHUS O MpaBWIax JUId CHJIBI TOKAa ITIPH HapajUICIbHOM COCAWHEHUHU
PE3UCTOPOB.

HaGmonienue neMOHCTpaly Mefarora 0 CHTYaIMsAX IHOCIEI0BATENHHOTO M HAPaICIbHOTO
COCMHEHUS ITPOBOAHUKOB B IOMAITHHUX JJIEKTPUIECKHX CETSIX.

Pemienne TunoBBIX pacuy€THBIX 3agad B 1—2 JelcTBUS € ONOpPOM Ha alIrOpUTM,
IpeBapUTEIbHO Pa300paHHbBIM COBMECTHO C MEJaroroM ¢ HCMONIb30BaHHEM 3akoHa OMma u
dopMyn pacuéra 3MEKTPUIECKOr0 COINPOTUBICHUS MPH HOCIEI0BATEILHOM U MapaleIbHOM
COEMHEHUH [TPOBOTHIKOB.

OmpezeneHue ¢ OMOPOH Ha TEXHOJOTHMYECKYIO KapTy HOJA PYKOBOACTBOM Iearora padoThl
3JIEKTPUUYECKOTO TOKA, POTEKAIOIIETO YePe3 PE3UCTOP.

OmnpeneneHue ¢ OMOPOi Ha TEXHOJIOTHYECKYIO KapTy MO/ PyKOBOJACTBOM IEJarora MOIIHOCTH
IIEKTPHUUIECKOTO TOKa, BBIJIEISIEMOM Ha pe3ncTope.
HaGmonenue 3a ncciuejoBaHUEM 3aBUCHMOCTH CHIIBI TOKA Yepe3 JIaMIIOUKY OT HalpsDKeHUS Ha
HEH.

OmnpeneneHne ¢ OMOPOH HA TEXHOJOTMYECKYIO KapTy IoJ pyKoBojacTBoM nenarora KIIJT

HarpeBares.
HaGmonenne 3a wWccneioBaHWeM MpeoOpa3oBaHUs dSHEPTUM TMpH  TOABEME Tpy3a
AIIEKTPOJIBUIATEIIEM.

OOBsicHEHHE TIOCIIE PAaCCYKAEHHS C NE€AaroroM U COCTAaBICHUE IJIaHA-KOHCIIEKTa YCTpoiicTBa
U IPUHIMIIA eHCTBUS TOMANIHUX 3JIeKTPOHArpeBaTeIbHBIX IPHOOPOB.

OOBsACHEHHE TIOCTIe PACCYXKACHUS C MEJaroroM M COCTaBICHHE IIaHA-KOHCIEKTa MPHYUH
KOPOTKOT'O 3aMBIKaHUs ¥ IPUHIIUIA ASHCTBHS [UIABKHUX NPEI0XPAHUTEIICH.

Pemenne THMOBBIX pacy€THBIX 3agad B |—2 feHCTBUA C ONOPOM HA alrOPUTM,
Npe/IBapUTEIHHO pa300paHHBI COBMECTHO C M1€/1aroroM ¢ HCIOJIb30BaHNEM 3aKOoHa JKoyIs—
Jlenna.

HaGmoienne BOSHUKHOBEHHS DJIEKTPUIECKOTO TOKa B )KUAKOCTH.
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MarnuTHble
siBJieHus (6 1)

IToctossHEBIE MarauTHL. B3anmMoieiicTBHe TOCTOSTHHBIX MArHUTOB.
Maenumnoe none. Maznummnoe none 3emau u e2o 3Havenue 0Jisk HCU3HU
Ha 3emne. Onvim Spcmeda. Maenumnoe noie 21eKkmpuyeckoeo moxa.
Tlpumenenue snexkmpomacHumos ¢ mexmuxe. /lelicmeue MacHUMHO20
NoJsi HA NPOBOOHUK C MOKOM. DNeKmpoosueamesib NOCMOSIHHO20 MOKA.
Hcnonvzosanue snexmpoosueameneii 8 mexHUYECKUX yCmpoucmeax u
Ha mpaucnopme.

JMemoncmpayuu?

1. B3auMoneiicTBHE TOCTOSITHHBIX MArHUTOB.
2. MopenupoBaHHe HEBO3MOKHOCTH Pa3/IeICHHUS IIOTI0OCOB MarHUTA.
3. MozenupoBaHNe MarHUTHBIX ITOJICH MOCTOSTHHBIX MarHUTOB.
4. OnsIT DpcTena.
5. MarauTtHOe TI0JI€ TOKA. DIEKTPOMArHUT.
6. JleficTBe MAarHUTHOTO TOJISI HA IPOBOJHHUK C TOKOM.
7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.
Jlabopamopnuie padomot u onvimol.

1. HUccnenoBanne MAarHUTHOTO B3aMMOJCHCTBHS ITOCTOSIHHBIX
Mar"HuToB.
2. N3yueHne MarHUTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB IPU UX

00BETMHEHNH U Pa3/ICICHUH.

3. HccnenoBanue necTBHS 3JIEKTPUIECKOTO TOKA HA MArHUTHYTO
CTPEIIKY.

4. OmbITH, JIEMOHCTPHUPYIOLIHE 3aBUCHMOCTb CHIIBI
B3aUMOJICHCTBUSI KaTYIIKH C TOKOM W MarHUTa OT CHJIBI TOKa H
HaIpaBJIeH!Us TOKA B KaTYIIKeE.

5.  H3yueHwue nefcTBHA MarHUTHOTO OIS HA IPOBOJHHUK C TOKOM.

6.  Koucmpyuposanue u uzyyenue pabomul 21eKmpo08ueamers.

7.  U3amepenne KIIJl anekTpoaBuraTeIbHON YCTaHOBKH.

Hccnenosanne moJ pyKOBOACTBOM IENArora MarHUTHOTO B3aUMOJEWCTBHUS TOCTOSHHBIX
MarHuTOB.

H3yuenne ¢ onopoil Ha TEXHOJOTMUYECKYIO0 KapTy MOJ PYKOBOACTBOM I€AAarora MarHUTHOIO
T0JISI IOCTOSIHHBIX MarHUTOB NIPU UX OOBEANHEHUH U pa3/IeICHHN.

HaGumonenue 3a mpoBeieHHEM OTIBITOB MO BU3YaJH3aluy MO HOCTOSIHHBIX MarHUTOB.
W3yuenne noj pykoBOACTBOM IeJlarora siBJI€HUs] HAMarHU4YMBaHUs BELIECTBA.

HccnenoBaHue COBMECTHO € MEAArOroM JEHCTBUS AJIEKTPUYECKOIO TOKAa HA MArHUTHYIO
CTpEJKY.

HaGmionenne 3a TPOBEAECHHEM  ONBITOB, JEMOHCTPHPYIOIIUX  3aBHCHMOCTB
B3aMMOJICHCTBHS KATYHIKH C TOKOM M MarHUTa OT CHIIBI U HANIPABJIEHHs TOKA B KaTYIIKE.
AHanu3 npu MOMOIIN NEAarora CUTYalui IPaKTHIeCKOro MPUMEHEHHS 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUYECKHUX YCTPOICTBAaX, MPOMBIIIICHHOCTH, MEANIIIHE).

N3ydyeHue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy IO PYKOBOJCTBOM Ilefarora AEWCTBUSA
MarHUTHOTO TOJISI Ha MPOBOJHHK C TOKOM.

W3ydenue ¢ onopoil Ha JUAAKTUYECKUM MaTepuall JEUCTBUS 3JEKTPOABUTaTEIs.

W3mepenue coBmectHO ¢ negaroroM KIIJ[ anexkrpoaBUrareabHO yCTaHOBKH.

ba3oBele mpencTaBiICHUS O paA3IUYHBIX IIPUMEHEHMAX DJIEKTpOJBUTaTeNell (TpaHCHOPT,
OBITOBBIC YCTPOMCTBA U JIP.).

CHJIBbI

DJIeKTPOMATHUT
Hasi HHIAYKIHS
(4 4)

Onvimet  @apades. Aenenue  INeKMPOMASHUMHOU — UHOYKYUU.
Ilpasuno  Jlenya.  Onexmpozenepamop.  Cnocobwvi  nonyuenus
INEKMPUYeckoll  dHepeuy. DIEKTPOCTAHIIMM Ha BO300HOBIISIEMBIX
HMCTOYHHKAX SHEPTHH.

Jemoncmpayuu?

1. UccnenoBaHue sIBICHUS AIEKTPOMArHUTHOM WHAYKITUH.

2. OnbiTer Dapanes.

3. 3aBHCHUMOCTH HAINPABIICHUS HHIYKIIMOHHOTO TOKA OT YCIIOBHH €ro

BO3HHKHOBCHUS.

4. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie padbomot u onvimol.

1.OmpIThI MO  HWCCICAOBAHMIO  SIBJICHHS  3JIEKTPOMArHUTHOM

HHAYKIUH: HCCIACIOBAHNE W3MEHCHWH 3HAYCHHMS M HAlpaBIICHHS
HHAYKIIHOHHOTO TOKA.

HpOBe}IeHI/Ie COBMCCTHO C II€aaroroM OIIBITOB 110 UCCJICAOBAHHUIO SABJICHHUA BHGKTpOMaFHHTHOﬁ
WHAYKOHUW: UCCIIEAOBAHNE W3MEHECHUM 3HAUCHUS U HalpaBJICHUSA UHAYKITUOHHOI'O TOKa
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Pe3epBHoe Bpems (3 u)

9 KJIACC (102 u)

Temarnyeckuii OcHOBHOE cofiepKaHue OcHOBHBIE BU/ABI AeSITEJbHOCTH yIaIINXCs
0J10K, TEMA (Ha ypoBHe y4eOHBIX JeiicTBHIT)
Paznen 8. Mexannueckue siBjienust (40 4)

Mexannveckoe Mexanuueckoe nBikeHue. MarepuaibHas Touka. Cucrema orcuéra. | AHanM3 C MOMOLIBIO TIeJarora ¥ OOCYKAEHHE pa3IMYHBIX MPUMEPOB MEXaHHYECKOTO
ABHMKEHHE OTHOCUTEIBHOCTh ~ MEXaHMYECKOTO  JABW)KEHHA.  PaBHOMEpHOE | JBHMIKECHUSL.
U CIIOCOOBI ero NpsMOJNMHEWHOe  NBIKeHue.  Hepasnomepnoe — npamonunetinoe | OOCYXIEHHE COBMECTHO C II€AaroroM TPaHUIl NMPUMEHHMOCTH MOZEIH «MaTepHalbHas
onucanus (10 4) | dsuoicenue. CpemHAs u  MeHOBEHHAA  CKOpPOCMb — mend  npu | TOUKay.

HePaBHOMEPHOM OBUICEHUU. Omnmncanne mociie OOCYXIECHHS C TIEJaroroM MEXaHHYECKOTO JABMKEHHS Ppa3IndHBIMU

Yckopenne.  PasuoyckopenHoe — npamonuHeliHoe — Osudcenue. | crocobamu (ypaBHEHHe, Tabnwma, rpaduk).

Csobonnoe magenue. Onvimol I anunes.

Pagnomepnoe dsuscenue no oxpyscnocmu. Ilepuoo u yacmoma
obpawenus. Jlunetinas u y2noeas ckopocmu. Llenmpocmpemumensvroe
ycKopeHiue.

Hemoncmpayuu

1. HaGmoieHrne MEXaHMYECKOTO JBIDKEHHUS Tejla OTHOCHUTEIBHO

pPa3HBIX TeJ OTCYETA.

. CpaBHEeHHE yTEH U TPACKTOPUIM IBUXKEHUS OJHOTO U TOTO )K€ TeJa
OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.

. I3mepeHne CKopoCcTH U yCKOPEHUS IPSAMOIMHEHHOTO IBUKEHUSL.

. UccnenoBanue npru3HakoB paBHOYCKOPEHHOTO ABUKECHHUS.

. HabmoneHne nBMKEHUS Tema 1Mo OKPYKHOCTH.

. HabmoneHne MexaHUUECKUX SIBIICHHUH, TPOUCXOISAIINX B CUCTEME
orcuéra «Tenexka» Ipu €€ pPaBHOMEPHOM M YCKOPEHHOM
JIBUYKCHUH OTHOCHUTEJIBHO KaOUHEeTa (hH3UKH.

Jlabopamopnvie padbomot u onvimeol.

1. Koucmpyuposanue mpaxma 011 paszeoHa u OdlvHelue2o

PABHOMEPHO20 OBUNCEHUS WAPUKA UL THELEHCKU.

2. OmnpenienieHre CpeaHEH CKOPOCTH CKOJBKEHHS OpyckKa WiH

JIBHKEHUSI IIAapHKa 10 HAKJIOHHOM MJIOCKOCTH.

3. OmnpenencHre YCKOpEHHs Tella IMPU PaBHOYCKOPCHHOM JBHXKCHHU

M0 HAaKJIOHHOM TUIOCKOCTH.

4. UccnenoBaHue  3aBHCHMOCTH ~ IIYTH  OT  BpPEMCHH

PaBHOYCKOPEHHOM JIBIXKCHHUU 0€3 Ha4albHOW CKOPOCTH.

5. Ilposepka eunome3svl: ecau npu pagHOYCKOPEHHOM 08UdCeHUU Oe3

N

(02182 I~ OV)

npu

AHanu3 mox PyKOBOJACTBOM NENArora >H3HEHHBIX CHTyallMd, B KOTOPBIX HPOSBIAETCS
OTHOCHTEIIBHOCTh MEXaHWYECKOTO IBUKECHUSI.

HaGmoienue MexaHn4ecKoro JIBM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX T OTCUETA.
CpaBHeHHE MyTeW W TpPaeKTOPHH ABIDKCHHS C ONOPOM Ha TEXHOJOTMYECKYI0 KapTy IOf
PYKOBOJICTBOM II€Jarora OHOTO M TOTO K€ TeJa OTHOCHTENBHO PAa3HBIX TEJl OTCUETA.

AHanu3 ¢ IOMOIIBIO Tesjarora Tekcra I'anamsest 00 OTHOCUTENbHOCTH ABMKCHUS; BBITIOIHEHHE
3aJJaHMi TI0 TEKCTY (CMBICIIOBOE YTCHHE).

[Mpocreiimye BeYKMCIEHUS IO 00pasIly cpetHel CKOPOCTH CKOJIBXEHUs OpyCcKa WIIH JIBIKCHHUS
HIapHKa [0 HAaKJIOHHOHN IIIOCKOCTH.

AHanus 1 o0cyXeHHEe C OTOpOH Ha TEXHOJOTMYECKYIO KapTy IOJ] PYKOBOJICTBOM II€/1arora
CHoco00B MPUOIMKEHHOTO OIpe/IeNIeHNs] MTHOBEHHOH CKOPOCTH.

Onpenenenue nocie paccy>kKACHUs ¢ IeJaroroM Mo cXeMe CKOPOCTH PaBHOMEPHOTO JBHKEHHS
(mrapuka B )KMAKOCTH, MOZEIH 3JIEKTPHIECKOr0 aBTOMOOMIIS | T. I1.).

OmnpezeneHne COBMECTHO C I€JaroroM IyTH, IPOHIEHHOTO 3a JaHHBIH IPOMEXYTOK BpEeMEHH,
U CKOPOCTH TeJia 10 rpad)uKy 3aBUCHMOCTH IIyTH PABHOMEPHOT'O ABHKEHHUS OT BPEMEHH.
HavanbHple mpeicTaBiIeHHE O NPUHOWINAX ACHCTBUS MPHOOPOB, M3MEPSIOMIHUX CKOPOCTH
(ctimmomeTpoB).

[Ipocrelimme BbMUUCIEHHS TO 00pa3lMy IyTH W CKOPOCTH TIPH PaBHOYCKOPEHHOM
IIPSIMOJIMHEMHOM JABM)KEHUU TeEJA.

OnpezneneHre COBMECTHO C MEAAroroM MpPOHAEHHOTO MyTH M YCKOPEHHs JBMXKEHUS Tela Mo
rpaduKy 3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O INMpPSIMOJIMHEHHOrO ABMXKEHHS Tella OT
BpEMEHU.

Onpeznenenye ¢ NOMOIIBIO NEAArora yCKOPEeHUs Tejla IpU PAaBHOYCKOPEHHOM JABHXKEHHUU IO
HaKJIOHHOH MIOCKOCTH.

H3mepenue 1o cxeme Mocie paccy kKIeHuUs ¢ MeJaroroM Mepro/a 1 9acTOThI 0OpaIleHHs TeNa 1o
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HaA4anLHOU CKopocmu nymu OmHocAamcs KaxK pﬂd HeYEeMmHbIX uucein,
mo coomeemcmeyrouue npPpomesCymKu e6pemeru 00UHAKOBHI.

OKPY>KHOCTH.

OmnpenencHre HAX0XKACHUS O] PyKOBOACTBOM IEIAarora CKOPOCTH PaBHOMEPHOTO JBHKCHUS
TeJla 10 OKPYXKHOCTH.

Pemmenne THMOBBIX pacy€THRIX 3amad B |—2 [eHCTBHA C ONOpOH HA alTOPUTM,
MPEeABapUTEIBHO Pa300paHHBI COBMECTHO C IIEaroroM Ha ONpEelCHHE KMHEMaTHYECKHX
XapaKTEePUCTHK MEXAHUYECKOTO IBIKCHUS Pa3lTNIHBIX BHIIOB.

PacriosHaBanue u NpUOTIKEHHOE ONMHMCAHUE MO 00pasly Imocie OOCYXICHUs C IeAarorom
Pa3IMYHBIX BUIOB MEXaHHUECKOTO JBH)KEHHS B MPHUPOJIE U TEXHUKE (Ha IpUMepax cBoOOTHO
MaJaloNINX Tel, IBMKEHHS dKUBOTHBIX, HEOSCHBIX TeJl, TPAHCIOPTHBIX CPEACTB U IIp.).

B3anmoaeiictBue
Tea (20 )

Ilepssiii 3axkoH HbtoTona. Bropoii 3akoH Hbtorona. Tperuii 3akoH
Herotona. Ilpunyun cynepnosuyuu cun.

Cuna ynpycocmu. 3axon Iyka. Cuna mpenus: cuna mpeHus
CKOMbICEHUS, CUNA MPEHUsi NOKOSL, Opyaue 8U0bl MPeHUsl.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHA. Y CKOpEHHE
cBoOoHOTO TaneHus. Jguscenue nianem eoxkpye Connya (MC). Ilepsas
Kocmuueckas ckopocms. Hesecomocms u nepecpysxu.

PaBHOBecue MarepHanbHOW TOUKH. AbcomomHno meépooe meno.
Pagnosecue meépoozo mena c 3akpennénnoii ocvio epaujerus. MoMeHT
cunel. Ljenmp msowcecmu.

Hemoncmpayuu

1. 3aBUCHUMOCTH YCKOPEHUS Tella OT MacChl TeNa U JieficTByoIel Ha

HETO CHJIBL.

2. HaGmonenue paBeHCTBA CUIT IPH B3aUMOJICHCTBIH TEJI.

3. M3meHeHue Beca Telia Mpy YCKOPEHHOM JIBHIKCHUH.

JladopaTopHbie padoThI U ONBITHI.

1. UccnenoBanue 3aBUCHMMOCTH CHIIBI TPEHHS CKOJBXKEHUS! OT CHIIBI

HOPMAJIbHOTO 1aBIECHUSI.
2. Onpenenenre k03 uueHTa TPEHUS CKOJIBXKCHUS.
3. OnpeneneHne KECTKOCTH NPYKUHBI.

HaGmonenue u oOCyxIeHHE COBMECTHO C MENaroroM OIBITOB C JBWXXKGHHEM Tella IpHU
YMEHBUICHUH BIUSHUS JPYTUX TeJl, MPEMATCTBYIOUNX ABUKEHHUIO.

AHanu3 1o cxeMe 1ociie paccykAeHuUs ¢ IeJaroroM Tekcra I'anumies ¢ onucaHueM MBICICHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPLUH; BBHINOJHEHUE 3aJaHUil 10 TEKCTYy
(CMBICTIOBOE YTCHUE).

OO6cyxnenne oA pPyKOBOACTBOM IIElarora BO3MOXHOCTH BBITIOJIHEHMS 3aKOHA WHEPUIUH
B PA3IIUYHBIX CUCTEMAaX OTCYETA.

HaGmonenue u 00CyXIeHHE COBMECTHO C II€1arOTOM MEXaHWIECKHUX SBICHUH, TPOUCXOISIITIX
B cucTeMe oTcuéra «Tenexkay Npy e€ paBHO-MEPHOM U YCKOPEHHOM JABHKEHUH OTHOCHTEIIBHO
KaOmHeTa (PH3UKH.

JleficTBuUs ¢ BEKTOpaMu CHUJI: BBIIIOJIHEHUE 3aJJaHUH 110 CI0KEHUIO Y BBIYMTAHUIO BEKTOPOB.
HaGmioienue 3a npoBeZieHUEM OIBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTh YCKOPEHUSI TeNa OT
MIPUIOKEHHON K HEMY CHJIBI M MaccChl TeJa.

AHanu3 u 00BSICHEHHE C ONMOPOW Ha TEXHOJIOTHYECKYIO KapTy IIOJ PYKOBOJCTBOM Iiejarora
SIBJIGHUH C MCIIOJIB30BAHUEM BTOPOro 3akoHa HproToHA.

Pemmenne THMOBBIX pacdyE€THRIX 3agad B |—2 feHCTBHA C ONOPOM Ha alrOpUTM,
MPeIBapUTEIHHO Pa300paHHbBI COBMECTHO C MEJaroroM ¢ MCIOJIb30BAHUEM BTOPOTO 3aKOHA
HeroToHa 1 mpaBuia CI0XKEHUS CHIL.

OnpezneneHyre COBMECTHO € MEJAroroM *ECTKOCTH IPY>KUHBL.

AHanu3 cuTyaluil ¢ ONOpoi Ha TEXHOJOTMYECKYI KapTy MOJA PYKOBOJCTBOM Ilejarora, B
KOTOPBIX HaOIIofaloTes ynpyrue nedopmanun, 1 UX 0ObsSCHEHHE C MCIOIb30BaHUEM 3aKOHA
I'yka.

Pemmenne THMOBBIX pacdyE€THBIX 3agad B |—2 [eHCTBHA C ONOPOM HAa alrOPUTM,
IIpeIBapUTEIHLHO Pa300paHHBIM COBMECTHO C MIEAAaroroM C UCTIONb30BaHMEM 3akoHa I'yka.
HccnenoBanue mpy HMOMOIIM TEAAarora 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBXKEHHS OT CHUIIBI
HOpMaJTbHOTO /aBJieHnsA. COBMECTHOE 00CyKACHUE Pe3yIbTaTOB HCCIICIOBAHMS.
OmnpeneneHne MoJ KOHTPOJIEM II€Aarora ¢ OMOpPOH Ha KOHCHEKT Ko3(h(UIMEeHTa TpPEHHS
CKOJIbXKEHUSI.

H3MepeHue ¢ NOMOIIBIO Mearora CUlbl TPEHUS MOKOSL.

Pemenne THMOBBIX pacy€THBIX 3agad B |—2 feHcTBUA C ONOpOM HAa alrOPUTM,
Npe/IBapUTEIbHO Pa300paHHBI COBMECTHO C IEAAaroroM C HCIOJIb30BAaHHEM (DOPMYIIBI IS
CHUJIBI TPEHUS CKOJBKEHHS.

AHanu3 1o cxeMe nocie paccykJAeHHs Nearora o IBUKEHUH Tell TOJIbKO MO AEHCTBUEM CUIIBI
TAKECTH — cBOOOTHOTO NajeHusl.
OOBsACHEHHE IO PYKOBOJCTBOM II€Jarora He3aBHCUMOCTH YCKOPEHHS CBOOOIHOTO MaCHHUS
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OT MaccChl Tela.

O1eHKa COBMECTHO C NEAAroroM BEIWYMHBI CHJIBI TSATOTCHHMS, AEHCTBYIOMIEH MEXIy IBYMS
Tenamu (U1 pa3HbIX Macce).

AHanus ¢ onopoii Ha TUAaKTUIECKUN MaTeprall ABIKEHHUS HEOSCHBIX TEJI IO IEHCTBUEM CHIIBI
TATOTEHHS (C HCIOIBb30BaHNEM JOTIOJIHUTEIBHBIX ICTOYHUKOB HH(OPMAIIIH).

Pemmenne THMOBBIX pacy€THRIX 3amad B |—2 [eHCTBHA C ONOPOH Ha alTOPUTM,
Npe/BapUTEIbHO Pa300paHHBIi COBMECTHO C MEJaroroM C HCIOJb30BaHUEM 3aKOHa
BCEMHUPHOT'O TATOTEHUS U GOPMYIIBI AJIs pacu€Ta CHIIBI TSKECTH.

HaGmonenue u oOcykaeHHE C ITOMOIIBIO Meaarora OIBITOB HMO HW3MEHEHHI0 Beca Tela
IIPU YCKOPEHHOM JIBUXKEHHUU.

AHanu3 ¢ IOMOUIBIO NTelarora ycJIoBUi BOSHUKHOBEHHS HEBECOMOCTH U IIEPETrpy3KHU.
Pemmenne THMOBBIX pacy€THRIX 3amad B |—2 [eHCTBHA C ONOpOW Ha alTOPUTM,
MPEeABapUTEIBHO Pa300paHHBI COBMECTHO C IIEaroroM Ha OIpPEJEICHHE Beca Tella B
Pa3IUYHBIX YCIOBHSX.

AHanu3 ¢ Omopoil Ha TEXHOJOTHYECKYI0 KapTy IOA pPYKOBOJACTBOM Iiefarora Cui,
JIEUCTBYIOIIMX Ha TEJIO, HOKOSIIEECs Ha OIope.

OmnpeneneHre ¢ TOMOIIBIO MTEAArora NEHTPa TSHKECTH Pa3IHIHbIX TEll.

3aKoHbBI
COXpaHEeHHsA
(10 v)

Nmnynee Tena. Hszmenenue umnynvca. Hmnynoc cuavi. 3aKOH
coxpaHeHHI UMIyibca. PeaktuBHOE nmkenne (MC).

Mexanuueckas paboTa W MOIIHOCTh. PaboTa CHI  TSDKECTH,
ynpyeocmu, mpenus. Ceéazv snepeuu u pabomei. lloTeHUnambHas
SHEprus Teja, MOAHATOTO HaJ MOBEPXHOCTHIO 3eMIIU. [lomenyuanvnas
oHepeus coicamou npyscunvi. KuHertuueckas sHeprus. Teopema o
KuHemu4eckou sHepeuu. 3aKOH COXPAHEHHSI MEXaHUUECKOH YHEPTUH.
Hemoncmpayuu

[epenaua umiynbca Mpu B3aMMOJICHCTBHH TEII.
[IpeoOpa3oBaHus 3HEPTHHU NTPH B3aUMOICHCTBHH TEII.

CoxpaHeHHne UMITyJIbca TIPH HEYIIPYTOM B3aNMO/ICHCTBHH.
CoxpaHeHHe UMITYJIbCa TP a0COIIOTHO YIPYTOM B3aUMO/ICHCTBHH.
HaOmonenne peakTHBHOTO IBHXKEHHSI.

CoxpaHeHHe MEXaHHUECKOI YHePriuy IpH CBOOOIHOM A CHUH.
CoxpaHeHHEe MEXaHWYECKON JHEpPruu NpH ABIDKCHHM Tela I0J
JIECTBUEM IIPY>KUHBL.

Jlabopamopnvie padomot u onvimol.

1. Onpenenerne pabOTHI CHIIBI TPEHHS NIPH PABHOMEPHOM IBIDKCHUH

TeJa 10 TOPU3OHTAIBHOI MOBEPXHOCTH.

2. Omnpenenenne paboOTBl CHIBI YIPYroCTH IIpU TOABEME TIpy3a

C MCHOJIB30BaHUEM HETIOJIBIYKHOTO U TTOJIBI>KHOTO OJIOKOB.

3. M3ydenue 3aKoHa COXpaHEHUs YHEPTHH.

NouaprwDdE

HaGmonenue u o0cyXeHHEe ¢ MTOMOIIBIO TIEAarora ONBITOB, JEMOHCTPHPYIOIUX Iepenady
UMITyJIbCca MIPY B3aUMO/ICHCTBUM TeJI, 3aKOH COXPAHEHMS MMITYJIbCA ITPU AOCOIIOTHO YIIPYTOM
U HEyNPYyroM B3aUMOJICHCTBUH TeIl.

Habnronenue 1eMOHCTpalMy IIeAarora CUTyaluid B OKPYKaIOIeH JKH3HU C UCIOIb30BaHHEM
3aKOHA COXPaHEHUS UMITyJIbCa.

Pacnio3HaBaHme ¢ 0nOPOIf Ha TEXHOIOTHYECKYIO KapTy MOJ] PyKOBOICTBOM II€Jarora siBJICHUs
PEaKTHBHOTO IBIKEHUS B pupoje u Texuuke (MC — Guonorus).

ITpuMeHEeHNE COBMECTHO C TI€JIaroroM 3aKOHa COXPaHEHHUsI UMITYIIbca I pacdéra pe3yibTaToB
B3aUMO/ICHCTBUS TeN (Ha NMpUMEpax HEYNPYroro B3aMMOJECHCTBHS, YHNPYToro HEHTPaIbHOTO
B3aUMO-JICHCTBHS IByX OJAMHAKOBBIX TEJI, OJJHO N3 KOTOPHIX HEMO-BHU)KHO).

Pemienne TuNOBBIX pacy€THBIX 3agad B 2—3 JeMcTBHS € ONOpPOM Ha alIrOpUTM,
NPeBApUTEIbHO Pa300paHHBIi COBMECTHO C IIEaroroM C HCIIOJIb30BAaHHEM 3aKOHa
COXPaHEHHS UMITYJIbCA.

Omnpenenenre ¢ ONOpol Ha IUAAKTHUECKUI MaTeprai paboThl CHIIBI YIPYTOCTH IPH MOIbEME
rpy3a ¢ UCTOJIb30BaHUEM HETIOIBUKHOTO U MOJBIKHOTO OIIOKOB.

H3mepeHne COBMECTHO C MEJaroroM MOIITHOCTH.

W3MepeHne ¢ HOMOIIBIO MeJarora MOTEHIHMAIBHON SHEPrHH YIPYro JehOpMHPOBAHHON
MPY>KUHBL

W3MepeHne COBMECTHO ¢ MeAaroroM KHHETHYECKOH SHEPTHH TeJla MO TMHE TOPMO3HOTO My TH.
HaGmionenne 3a  OKCIIEpUMEHTANbHBIM  CPaBHEHHMEM  M3MEHEHHS  IOTEHIMAILHOMN
U KUHETUYECKOH SHepruil Tena npy ABIKEHUH MO HAKIOHHOH MIOCKOCTH.

HaGmonienue 3a sKCriepuMeHTaIBHOM MIPOBEPKOH 3aKOHA COXPAaHEHUSI MEXaHUYEeCKOH SHEPTUU
IpY CBOOOIHOM TaJJCHUH.

IIpuMeHeHre Ha Ha4yambHOM YpPOBHE, C OHNOpPOH Ha JAUAAKTHUYECKMH Marepuan 3aKoHa
COXpPaHEHMS MEXaHMUYECKOW PHEPruM Ui pacyéra MOTEHIUAIBHON U KMHETUYECKON 3HEPruil
Tena.

Pemmenne THMOBBIX pacy€THRIX 3agad B |—2 [eHCTBHA C ONOPOM HA alTOPUTM,
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Npe/IBapUTEIbHO Pa300paHHbIi COBMECTHO C MEJaroroM C HCHOJb30BAHUEM 3aKOHA
COXpaHEHHs MEXaHUYECKON IHEPTUH.

Paszgen 9. Mexannueckne

KoJie6anus U BoJaHBI (15 4)

MexaHudyeckue
KoJieoanust (7 4)

KonebatenpHoe nBrmxeHre. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHHH:
NepuoA, 4YacToTa, aMIUIMTyAa. Mamemamuueckuii U NPys’CUHHDLU
masmuuxuy. Ilpespawenue snepauu npu Ko1e6amenbHOM O8UMHCEHUU.

3aryxaromue kojeOaHms. BeHy ) neHHBIC KoNebaHus. Pe3soHaHc.

Jemoncmpayuu?

1.

2.
3.

HaOmromenne xoneOaHmii Ten IOA AEWCTBHEM CHIIBI TSHKECTH
Y CHUIBI YTIIPYTOCTH.

Habmonerne xonebaHmii Tpy3a Ha HUTH U Ha MIPY)KHUHE.
HabmoneHne BRIHYXIEHHBIX KOJICOaHUH U pe30HaHCa.

Jlabopamopnwie padomot u onvimol.

1.

2.

. IIpoBepka

OmnpeneneHue 4acTOTHl U NepUOAa KoJIeOaHUH MaTeMaTHYECKOro
MasiTHHKA.

OmnpeneneHue 4YacTOTHl W IEpUOAA KOJEOaHWH NPYKHUHHOTO
MasITHUKA (MJIM DJICKTPOHHAS IEMOHCTPALIHS).

. MccnenoBanue 3aBUCUMOCTH Tiepro/ia KosieOaHUil MOABEIIEHHOTO

K HUTH rpy3a OT JJIMHbI HUTH.

. HCCHG,I[OB&HI/IG 3aBUCUMOCTH NEpHUOJa KoJIeOaHuH MPYKUHHOTO

MasiITHUKA OT MACChI I'py3a (I/IJ'II/I DJICKTPOHHAA ,E[eMOHCTpaLII/Iﬂ).
HC3aBUCUMOCTH nepuona KoJIeOaHu rpy3a,
MOJABCHICHHOI'O K HUTH, OT MACChI I'py3a.

. OmBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh TEpHoJa KoieOaHui

IIPYKUHHOI'O MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH NIPY>KHUHBI.

. Ismepenne yckopeHus: cBOOOAHOTO TajeHUs (WM DIEKTPOHHAs

JIEMOHCTpAITHS).

HaGmonenue kosiebGaHuii MOA NEWCTBHEM CHII TSDKECTH M YIPYTOCTH M OOHapyKeHHe Npu
MIOMOIIH TIEAarora Mof00HbIX KOJIeOaHUH B OKPYKAIOIEM MHpE.

AHanu3 COBMECTHO C MeJarorom KojieO0aHui rpy3a Ha HUTH U Ha npyxuHe. OnpeaeneHue mno
ITOPUTMY 9aCTOTHI KOJICOAaHUH MaTEMaTHIECKOTO U MPYKUHHOTO MasTHUKOB.

HabGmonenue 1 00bsICHEHNE ¢ TIOMOIIBIO ITE/1arora SBJICHHUS PE30HaHCA.

HccrnenoBanne ¢ OmMOpod Ha anropuT™, NpEeABAPUTEIHHO pPa300OpaHHBI COBMECTHO C
MeIaroroM, 3aBUCHMOCTH TIEPHO/Ia KOJICOaHNH ITOABEIICHHOTO K HUTH TPy3a OT AJIHHBI HUTH.
ITpoBepka ¢ ormopoii Ha TEXHOJOTHYECKYIO KapTy MO PyKOBOJCTBOM II€1arora He3aBUCUMOCTH
neprosa Koiae6aHui rpysa, MoABEIIECHHOTO K JEHTE, OT MacChl Ipy3a.

HaGmonenue u o0cyKAeHHE I0J PYKOBOJICTBOM II€Jarora ONBITOB, JE€MOHCTPUPYIOLIHX
3aBUCHUMOCTh INEpHOAa KoyeOaHMH NPYKUHHOTO MasTHHKA OT Macchl Tpy3a U >KECTKOCTH
HPY>KHUHBL.

IIpuMeHeHre ¢ TOMOIIBIO MIelarora MaTeMaTH4YeCKOro U NMPYXHUHHOTO MasTHUKOB B Ka4eCTBE
MOJIeJICH ISt OMMCaHKs KOJICOaHU B OKPYXKAIOIIEM MHUDE.

Pemenne THMOBBIX pacdy€THBIX 3agad B |—2 feHCTBHA C ONOPOM Ha alrOpUTM,
MPeBApPUTEIHHO Pa300paHHBI COBMECTHO C II€AAroroM, CBSI3aHHBIX C BBIYHCICHHEM HIIH
OIIEHKOI 4YacTOTHI (Ieproa) Koebanuit
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Mexanuuyeckue
BOJIHBI. 3BYK
(89)

Mexanndeckue BoJHBL. CBOMCTBA MEXaHUIECKUX BOJH. /Ipodoibibie
U nonepeuHvle 80aHbL. [IUHA BOIHBL U CKOPOCb €€ pACNPOCMPAHEHUSI.
Mexanuueckue gonnvl 8 meépoom mere, ceticmuyeckue goanvt (MC).
3ByK. [pomrocmov 38yka u evicoma moua. Ompadicenue 36yKa.
Hngpaszsyk u ynompaseyx.
Jemoncmpayuu?
1. PacmpocTpaHeHUe NPOJOIBHBIX U MMOMEPEUHBIX BOJIH.
2. HabmoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.
3. AKyCTHYECKHA pe30HaHC.

OOHapy>KeHHEe 1 aHAJIN3 ¢ IOMOIIBIO [IeJ]arora BOJHOBBIX SBICHUH B OKPY)KAIOLIEM MHUpE.
HaGumoienue cCoBMECTHO € IeIaroroM pacripoCcTpaHeHUs IPOJIOIbHBIX U IONIEPEYHBIX BOJIH (Ha
MOJIETIN) U OOHApY’KEHNE aHAJIOTMYHBIX BUIOB BOJIH B IPUPOJIE (3BYK, BOSHBIC BOJIHBI).
Bbmuncinenne B 1—2 paelCTBUS C ONOPOil Ha alrOpUTM, IPEIBApUTENBHO Pa300paHHbIH
COBMECTHO C MIEJaroroM JUTMHBI BOJHBI U CKOPOCTH PACHPOCTPaHEHHS 3ByKOBBIX BOJIH.
HaGmonenue 3a 3KcIiepUMEHTAIBHBIM ONPEIEICHHEM IPAHHI] YaCTOTHI CIIBIIIMMBIX 3BYKOBBIX
KoneOaHuH.

HaGnronenne 3aBHCMMOCTH BBICOTHI 3ByKa OT 4YacTOTHI (B TOM YHCIE C HCIIOIb30BaHHEM
My3BIKaJIbHBIX HHCTPYMEHTOB).

Habnronenue u 00bsiICHEHHE C IOMOIIBIO TIEIArora sBJICHHUS aKyCTHYSCKOTO pe30-HaHca.
YreHne COBMECTHO C IIEaroroM OPHIHHAJIBHOTO TEKCTa, HMOCBAIMIEHHOTO HCIOJIB30BAHHUIO
3Byka (WM YIBTPa3Byka) B TEXHHKE (PXOJIOKANWA, VYIBTPAa3BYK B MEIWIMHE H Jp.);
BBITIOJTHEHHE 3a/IaHHUH 110 TEKCTY (CMBICIIOBOE YTEHHE)

Pasnen 10. DinekTpoMarHuTHoOe 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI (8 1)

DJIeKTPOMATHUT
Hoe moJie

U 3J1eKTPOMAarHu
THBIE BOJIHBI

8w

DNEeKTpOMarHUTHOE TOJe. DJIEKTpOMarHuTHble BONHBL. Ceoticmea
IneKmpomacHumuelX ~ 601H.  Illkana — 21eKMpOMACHUMHBIX — BOJIH.
Hcnonvzosanue 31eKmpomMacHUmMHbIX 80NH OJis1 COMOBOU CEA3U.

DnexkTpoMarHutHas npupoja cera. CKOpocTh cBeTa. BoiHOBEIE
CBOICTBa CBETA.

Jemoncmpayuu?

1. CpoiicTBa 371€KTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBa CBETA.

Jlabopamopnvie padbomot u onvimul.

1.M3ydeHne CBOUCTB 3IEKTPOMATHUTHBIX

MOOHMIIEHOTO TenedoHa.

BOJH C NIOMOIIOBIO

ITocTpoeHne TMPOCTBIX PACCY)KICHHH HA OCHOBE MOATOTOBICHHBIX  BBIPAKCHHUH,
000CHOBBIBAIOIIUX B3aMMOCBS3b 3JIEKTPUIECKOTO M MATHUTHOTO TMOJIEH.

HaGmionenue 3a SKkCneprMEHTaNIbHBIM H3YYEHUEM CBOMCTB DJIEKTPOMAarHUTHBIX BOJIH (B TOM
YHCJIC C TIOMOIIBI0 MOOMIBHOTO TenehoHa).

AHanu3 ¢ IOMOUIBIO NTearora peHTTeHOBCKUX CHUMKOB U€JI0BEYECKOr0 OpraHn3Ma.

AHanu3 COBMECTHO C II€JJaroroM TEKCTOB, OMMCHIBAIONIUX MPOSABICHUS IEKTPOMArHUTHOTO
U3ITY4YEHUS B IPUPO/JIC: )KUBBIE OPTaHU3MBI, U3ITy4eHHs HEOSCHBIX Tell (CMBICIOBOE UTECHUE).
PacriosHaBaHWe W aHAIW3 Pa3lUYHBIX NPUMEHEHUH SJIEKTPOMArHUTHBIX BOJH B TEXHHKE C
OTIOpOH Ha TEXHOJIOTHYECKYIO KapTy I110Jl PyKOBOACTBOM IT€Aarora.

Pemienne TuNoOBBIX pacu€THBIX 3agad B 1—2 gJeicTBUS € ONOpPOM Ha alIrOpUTM,
MpeIBapUTEIbHO Pa300paHHBIH COBMECTHO C MENaroroM C HCIOJIb30BaHHEM (opmyn amis
CKOPOCTH 3JI€KTPOMArHUTHBIX BOJIH, AJIMHBI BOJHBI M YaCTOTHI CBETA.

Paznen 11. CBeroBble siBiaeHust (15 u)
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3aKkoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyaeBass mopeny cBera. Mcrtounuku cBeta. [lpsamonumnetiHoe
pacnpocmpanenue ceema. 3ammenuss Connya u Jlynol. OTpaxeHue
cBeta. [1nockoe 3epxano. 3axon ompasicenus ceema.

ITpenomienue cBera. 3aKOH MPENOMIICHUS cBeTa. [1oaHoe sHympennee
ompaoicenue ceema. Hcnonvzoganue noiHo2o GHympeHHe20
ompasicenus 8 ONMUYECKUX C6emoBooax.

Jemoncmpayuu?

1. IlpsimosMHEHOE pacpOCTpaHEHHE CBETA.

2. OTpaxkeHue cBeTa.

3. [Nonyuenne u300paKCHUI B IUIOCKOM, BOTHYTOM H BBIITYKJIOM

3epKanax.

4. TIpemomieHHE CBETA.

5. OnTHYecKmii CBETOBOI.

Jlabopamopnuvie padomut u onvimol.

1. UccrnenoBanue 3aBUCHMOCTH YIJIa OTPaKCHHSI CBETOBOTO Jyda OT

yIJIa TTaJACHHUS.

2. N3ydyenue XapakTepHCTHK H300paKCHUS NpeIMeTa B IUIOCKOM

3epKae.

3. UccrnenoBanue 3aBUCUMOCTH Yrila MPEJIOMIICHUSI CBETOBOTO Jyda

OT yTJia MaACHUA Ha I'PAHULIC KBO3YyX—CTCKIIO».

HaGmofeHue OmbITOB, AEMOHCTPHUPYIOIIUX SBJICHHE TNPSIMOJIMHEHHOTO PACHPOCTPAHEHHS
cBeTa (BOSHUKHOBCHME TEHU U MOJYTCHM), M UX MHTCPIPETALMS C UCIOIb30BaHUEM MOHATHS
CBETOBOTO Jy4a.

OOBsIcCHEHHE U MOAEIMPOBAHUE TIOCIE PACCYKACHHS C MEAAaroroM I0 CXEME COJHEYHOTO U
JIYHHOTO 3aTMEHUI.

HccnenoBanne ¢ ONOpOil Ha TEXHOJNOTHYECKYIO KapTy IIOA PYKOBOACTBOM I€larora
3aBUCHUMOCTH YIJIa OTPa>KEHUsL CBETOBOIO JIyda OT yIJja MaJcHUs.

W3ydyenue ¢ moMomIpo nejarora CBOMCTB H300payKeHHUs! B INIOCKOM 3€pKaJle.

HaGmonenue n o0bsicHEHHE COBMECTHO C I1€1aroroM OITBITOB IO TOJIyYSHUIO H300paXKeHUH B
BOTHYTOM H BBINYKJIOM 3epKkayiaXx. HaOmroneHue u oOBsICHEHHE IIOCIE PACCYXKICHHUS C
[EJaroroM IO CXEME OIBITOB IO NPEIOMICHHMIO CBETA HA MPAHULE PA3IMUYHBIX CPEl, B TOM
YHCIIE ONBITOB C IOJIHBIM BHYTPEHHUM OTPa’KEHUEM.

Hccnenosanue moj pyKOBOACTBOM IIEAAarora 3aBHCUMOCTH yIia TpPENOMIECHHS OT yIia
MaJIcHUs] CBETOBOTO JTy4ya HA TPAHUILE «BO3LYX—CTEKIION.

PacnosHaBaHne C NOMOLIBIO ME€Aarora SBICHUH OTpakeHUs W MPEJIOMIICHUS CBETa
B TIOBCEJJHEBHOM )XKU3HHU. AHAIN3 M 00BSICHEHNE COBMECTHO C I1€/1arOTOM SIBJIICHHS ONITHYECKOTO
MUpaxa.

Pemenue THMOBBIX pacy€THBIX 3agad B |—2 feHCTBHA C ONOpOM HAa alrOpUTM,
IpeIBapUTEIbHO Pa300paHHBI COBMECTHO C MEJaroroM ¢ HCHOJIB30BAaHUEM 3aKOHOB
OTPa)XCHMsI U NIPEJIOMIICHUS CBETA.

JIuH3bl
U ONTHYeCKHe
npu6opsl (6 1)

Jlunza. Xop myueit B muH3e. Onmuueckas cucmema pomoannapama,
mukpockona u meneckona (MC). I'naz xax onmuueckas cucmema.
Bnusopyxkocme u danbnozopkocme.

Jemoncmpayuu?

1. Xon mydeii B coOmparomieit TnH3e.

2. Xopn ny4eii B paccenBaroleit JuH3e.

3. INonyyenue n3o0pakeHU C TOMOLIBIO JIMH3.

4. TlpuHiun neiictBus GoToanmnapaTa, MUKPOCKOIIA U TEJIECKOTIA.

5. Mogens rinasa.

Jlabopamopnwie padomot u onvimol.

1. Ilomydenue n300paskeHUH C TOMOIIBIO COONPAIOIIEH JTUH3EI.

2. Ompenenenue  (OKYCHOTO pacCTOSHUS W ONTHYECKOH CHIIBI

coOuparomieit IMH3bI (MM 3JIEKTPOHHAS IEMOHCTPALHSA).

[Tonydenne 1o KOHTpOJNIEM IIearora HW300paXeHWH ¢ TIOMOINBI0 coOHparomeid u
paccenBaroIeil IuH3.

OmnpeneneHre ¢ OMOPOH Ha aIrOPUTM pa3pabOTaHHOTO COBMECTHO C IEAAaroroM (OKyCHOTO
PacCTOSHUS M ONITHYECKOW CHIIBI COOMpPAIOIeH JIMH3EI.

AHanu3 COBMECTHO C MeJaroroM yCTPOWCTBA M MPUHINIA JICHCTBUS HEKOTOPBIX ONTHYECKUX
npubopoB: GoToarnmnapara, MUKpockona, reneckorna (MC — OHONOrust, acTpOHOMHUSI).

AHanu3 ¢ Onopoil Ha TEXHOJOTHMYECKYIO KapTy I0J PYKOBOJCTBOM IeJarora SBICHHN
OIM30PYKOCTH M TATbHO30PKOCTH, PUHIIUTIA AekcTBUs 04koB (MC — Ouomorus).

Pasznoskenune
0eJ10r0 cBeTa
B cekTp (3 u)

Paznoocenue 6benoco ceema 6 cnekmp. Onvimbl  Hviomona.
C]ZOQfCeHMe CNeKmpantbHblX Y6emaoe. ﬂucnepcuﬂ ceema.
Hemoncmpayuu?
1. Pa3noxxeHue Oemoro CBETa B CIEKTP.
2. [Nony4yenue Georo cBera MpH CIOKEHUHU CBETa Pa3HBIX [BETOB.
Jlabopamopnuvie padomol u onvimul.
1. OmBITHI IO pa3JI0KEHUIO OEIOTO CBETa B CIIEKTP.
2. OmnbITHl 10 BOCHPHATHIO I[BETA MPEAMETOB NPHU MX HAOIIOJCHUH

Yyepe3 IIBETOBBIE (PHIIBTPHL.

Ha6J'H-OlleHI/Ie COBMECTHO C II€AAroromM 1o pasjaoxEeHUIO Oeoro ceeTa B CIICKTD.

Ha6J’IIOI[CHI/Ie 1 00BSICHEHHE Ha 0a30BOM YpOBHE IOJA PYKOBOJACTBOM IIcJiarora OIIBITOB IO
MOJYYCHUIO 0esoro ceeTa IIpU CIIOKCHUH CBETA PA3HBIX IIBETOB.

HpOBeZ[eHI/Ie U 00BICHEHHE o4 PYKOBOJACTBOM II€Jarora OIIBITOB IO BOCHPUATHUIO LBETA
MnpeaAMETOB IPU UX Ha6J'IIO,HeHI/II/I qyepe3 UBECTOBLIC (I)I/IJ'ILTpLI (IIBGTHI)IG OLIKI/I).
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Pasznen 12. KBantoBbie siBaeHust (17 1)

Hcnyckanue

H TOIJIOIIeHne
cBeTa aTOMOM
(4 )

Onvimel Pezepghopda v nnaneTapHas MoJieNb atoMa. Mojienb atomMa
bopa. Hcnyckanue u noziowenue ceema amomom. Keanmul.
Jluneiiuamoie cnekmpbi.

OO6cyxieHne ¢ MOMOIIBIO TeJarora 1ein onbIToB Pesepdopna mo uccienoBaHUIO aTOMOB,
BBIIBIKGHHE THUIIOTE3 O BO3MOXHBIX pe3yldbTaTaX OIBITOB B  3aBHCHUMOCTU  OT
MPEAINOIaraéMoro CTpoeHHs aTOMOB, (POPMYJIMPOBAHHE BBIBOJIOB U3 PE3YJILTATOB OIBITOB.
OOcyxneHne ¢ ONMOpPOM Ha TEXHOJOTMYECKYl0 KapTy NOA PYKOBOACTBOM Iiejarora
IPOTUBOPEUYMH IJIaHETApHOM MoOJenM aToMa U OCHOBaHMM [ rumnoressl bopa o
CTalMOHAPHBIX OPOUTAX INEKTPOHOB.

HaOmofeHue COBMECTHO C IE€AAroroM CIUIOIIHBIX M JIMHEWYATBIX CIIEKTPOB H3JIyYCHUS
pasnuuHbIX BemecTB. OOBACHEHHE C OMOPOH Ha AWAAKTHUECKHN MaTephai JHMHEHJaThIX
CIEKTPOB M3ITy4CHHUS.

Crtpoenne
aTOMHOT0 siApa
(6 1)

PamnoaktuBHOCTB. Anbgpa-, bema- u eamma-uziyyernus. CTpoeHHUE
aToMHOrO siipa. Hyknonnass modenv amomnozo sopa. Hzomonsi.
Paouoaxmuenvie npespawjenus. Ilepuoo norypacnaoa amommnuix saoep.

Hemoncmpayuu

1. CriexTpbl U3ITydeHUS U MTOTIIOIIEHUS.

2. CnexTpbl pa3IMuHbIX Ta30B.

3. Crektp Bomopoa.

4. HabmoneHne TpekoB B kamepe Buibcona.

Jlabopamopnuvie padbomovt u onvimol.

1. Habmodenue cniownbix u IuHeuuamylx CReKmpos Usiy4eHus.

2. UccnenoBaHne TPEKOB: W3MEPEHHWE OSHEPTUH YacTUIBI  TI0

TopMOo3HOMY myTH (o ¢ororpadusam) (MIM DISKTPOHHAsS
JIEMOHCTpAITHS).

OO6cyxIeHre COBMECTHO C I1€1aroroM BO3MOKHBIX THITOTE3 O MOJIEISIX CTPOSHHUS sIIpa.
OmnpeneneHre N0 CXEME C HCIOJIb30BAHUEM METOJMYECKOr0 Marepuaia I0J PYKOBOACTBOM
mejarora CocTaBa siiep o 3aJaHHbBIM MAacCOBBIM M 3apsAJOBBIM YHCIAaM U IO MOJIOXKEHHIO B
nepuoudeckoi cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ Omopoll Ha TEXHOJOTHMYECKYIO KapTy IOJ| PYKOBOJICTBOM IeJarora U3MEHEHHMs
COCTaBa S/Ipa U €ro HOJIOKEHUS B IEPUOJIMYECKOH cucTteMe npH [ |-paanoaktuBHocTH (MC —
XUMUSA).

HccnenoBanue ¢ MOMOIIBIO NIEJarora TPeKoB [ ]-4acTHII 0 TOTOBBIM (GoTorpadusim.
Habnronenue 3a neMoHcTpauued paboThl W3MEpEHHs paIualMOHHOrO (OHa C MOMOIIBIO
JO3UMETPa, OLICHKA €r0 HHTCHCHUBHOCTH.

AHann3 COBMECTHO C NEJaroroM OHOJOTHYECKUX H3MECHEHUH, TPOUCXOASAIINX MO AHCTBHEM
panuoakTuBHbIX M3nydenuit (MC — Guonorus).

HabGmonenue nemoHcTpaiu 00 MCIONb30BAaHHE PAIMOAKTUBHBIX W3IYyYEHWH B MEIUIIMHE
(MC — 6uonorus).

SnepHbie
peaxkuuu (7 4)

SnepHble peakiud. 3aKOHBI COXPAHEHUs 3apsI0BOI0 M MacCOBOTO
uyncel. Ouepaus ceazu amomuvix s0ep. CeA3b maccvl U dHepuu.
Peaxyuu cunmesa u denenus adep. Mcmounuxu suepeuu Cornya u 36630
(MQC).

Snepras sHepreTuka. /eiicmeus paouoakmugHwlX U3LYYEHUUl Hd
arcusvle opeanusmol (MC).

Jemoncmpayuu

1. PaboTa cuérurka HOHU3UPYIOIIUX U3TyYESHHH.

2. Perucrpanus u3imy4eHus IPUPOJHBIX MUHEPAJIOB U POYKTOB.

Jlabopamopnuvie padbomot u onvimul.

1. U3mepenne  paarioakTHBHOTO

JIEMOHCTPAITHS ).

dbona (M DIEKTpOHHAS

Pemmenne THMOBBIX pacdyE€THRIX 3agad B |—2 [eHCTBHA C ONOPOM Ha alrOPUTM,
MpeIBapUTEeIbHO Pa300paHHBIH COBMECTHO C TMEJaroroM C HCIOJb30BaHHEM 3aKOHOB
COXPaHEHMS MaCCOBBIX U 3apsIOBBIX UHCEI Ha OIpEe/esIeHHE Pe3yIbTaToOB SAEPHBIX PEaKIUii;
aHaJIN3 BO3MOXXHOCTH WJIM HEBO3MOKHOCTH SJIEpPHON peaKLny.

Or1eHKa ¢ TOMOIIBIO MeJarora HEPT UM CBSI3H SIAEp € UCTIONB30BaHUEM (HOpMyIIbl DHHIITEHHA.
OOcyxIieHne COBMECTHO C II€AaroroM IIEPCIEKTHB HCHOJIB30BAHUS  YHPABISIEMOTO
TEPMOSIAEPHOTO CUHTE3A.

OO6cyxIeHne COBMECTHO C IEIaroroM NPerMYIIECTB U IKOJIOTHUECKUX MPOOJIeM, CBA3aHHBIX
¢ spepHoit sHepretukoit (MC — sKkoorus).

IMoBTOpHUTEIHLHO-00001IaI0IIMIT MOAYJIb (9 4)

CucremMaTn3amys

O6o0rmieHne coaepKaHus KaKIOTO M3 OCHOBHBIX pPa3zelioB Kypca

BrlmonHeHWE C€ MOMOIIBI0 Tiemarora yUeOHBIX 3aJlaHui, TPeOyIoImHUX JEeMOHCTPAIUH
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u 0000mmeHne (GU3NKKA: MEXaHWYECKHE, TEIUIOBBIE, JJICKTPOMATrHUTHBIE, KBAaHTOBBIC | KOMIIETEHTHOCTEH, XapaKTEPU3YIOLNIMX ECTECTBEHHOHAYYHYI0 TPaMOTHOCTb: INPHMEHEHHS
MIPEAMETHOTO SIBTICHUSL. MOTYyYCHHBIX 3HAHWUH A HAyYHOTO OOBSCHEHHWS (PU3NYECKUX SIBICHUH B OKpYXKaloIIeH
CoJepKaHus Hayunslii MeTon MO3HaHMA M €ro peanm3anus B (PU3NYECKUX | MPUPOJE U MOBCEAHEBHOM KMU3HU, a TAK)KE BBIABICHUS (PM3HMUCCKUX OCHOB Psiia COBPEMEHHBIX
U OTbITa HCCIIEJOBAHMSAX. TEXHOJIOTHH; IPUMEHEHHS OCBOCHHBIX 3KCIICPUMEHTAIBHBIX YMEHHH U1 HCCICAOBAHUS
JIESITENBHOCTH, CBs3p (M3WKM M COBPEMEHHBIX TEXHOJOTHI B oOnacTu mepemadd | (pU3NYECKHUX SIBICHUI, B TOM YHCIIE IS IPOBEPKH HITOTE3 M BBISIBICHHS 3aKOHOMEPHOCTEH.
npuoOpe-TéHHOTo | MH(pOpPMAINH, SHEPTETUKE, TPAHCIIOPTE Pemenne THMOBBIX pacy€THRIX 3amad B |—2 [eHCTBHA C ONOPOH Ha alTOPUTM,
IIPU U3yUYCHUU Npe/IBapUTEIbHO Pa300paHHbIH COBMECTHO C IEJaroroM, B TOM YHCIE MPEANOJaralonmx
BCEro Kypca UCIIOJIb30BaHUE (PU3NUECKON MOJENHM M OCHOBAHHBIX Ha COJEPKaHHM Pa3IUUHBIX pa3/elioB
¢busuku Kypca (QH3UKH.

[Tpu pa3pabotke paboueil MporpaMMbl B TEMAaTHYECKOM TUIAHUPOBAHUH JIOJIKHBI OBITh YYTEHBI BO3MOKHOCTH MCIOJIB30BAHUS AIEKTPOHHBIX (LU(PPOBBIX)
00pa3oBaTeNbHBIX PECYPCOB, SBIAIOMNXCA Yy4eOHO-METOAMYECKUMH MaTepuanamu (MyJIbTHMEAMHHBIC MPOTPaMMBbI, 3JIEKTPOHHBIE YYEOHWKHM M 3aJa4HUKH,
AJIEKTPOHHBIE OWONMOTEKH, BHUPTyalbHblE J1a0OpaTOpPUM, HIPOBBIE MPOTPAMMBI, KOJUIEKIMHM IU(PPOBBIX 00pa30BaTENbHBIX PECYpPCOB), PpEATU3YIOIIUX
munakTnaeckue Bo3moxkaoctd KT, coneprkaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATENIBCTBY 00 00pa30BaHUM.
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