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HopmaTHBHO — MpaBoBbIe 0CHOBAHUsI Pa3padoTKu padoueid mporpaMmbl

ApanTrpoBaHHasi pabouast mporpaMma 1o yueOHomy mnpeamety «®Pusuka» ans 7-9
KJ/IaCCOB COCTaBJieHa B cOOTBeTCTBUU ¢ DefepanbHbIM 3aKoHOM OT 29 nekabps 2012 r. Ne 273-
@3 «O06 obpa3oBanuu B Poccuiickoii ®epeparmm» (11.3.6 cT.28), TpeboBaHUsMU (eepaTbHOro
rocyJapCTBeHHOT0 00pa30BaTe/IbHOrO CTaH/apTa OCHOBHOrO 001jero oOpa3oBaHMs, Ha OCHOBe
a/IalITUPOBAHHON OCHOBHOUW 00pa30BaTe/bHOW TPOrpaMMbl OCHOBHOTO 0011iero obpa3oBaHuUs
Juist obyuaroruxcst ¢ 3[TP MAOY «JIutjeit Ne 5» Kambiiosckoro I'O, mpMepHOM MpOrpamMMbl
no (usvKe, Ha OCHOBe aBTOpcKoM mnporpamMmbl H. B. ®unoHoBuu (Pusmka. 7-9 Kmaccer:
pabouass mporpamma K quHud YMK A.B. IlepeimkuHa, E.M. I'yTHUK: yueOHO-MeTAUUECKOE
nocobue/ H.B. ®unonoeuu, E.M. I'ytHUK.- M.: [Ipoda, 2017. — 76 c.).

B ocHoBHOI1 11KONe (r3uKa usyuaetcs ¢ 7 1o 9 knacc. B Tom uucne B 7 u 8 kacce 68
yueOHBIX YacoB B rojj U3 pacueta 2 yuyeOHBIX uaca B Hefesto (1o yye6Homy raHy MAOY
«JIuwie#t Ne 5»). B 9 kiacce 99 yueGHBIX 4acoB B rojj U3 pacuera 3 yueOHBIX yaca B HeZiestro (110
yuebHOMY T1aHy MAQY «JIumeir Ne 5»). 3a Kypc ocHoBHOro obiero obpa3soBaHus — 235
4acoB.

Koppexunonﬂo-pa3BnBammaﬂ HaIIPpABJ/IEHHOCTD IIpejgMeTa (1)H3I/IKa

YueOHbIH rpeameTt «Dusrka» ABJIETCSA cucTeMo06pa3yrommm IS
€CTeCTBEHHOHAYYHBIX [peIMEeTOB, TOCKOJbKY (PU3MUecKre 3aKOHbl MHUDO3[aHUsl SBJISIOTCA
OCHOBOH COZIep>KaHUsI KypCOB XMUMHH, OHO/I0rHMH, reorpadyu U acTpOHOMUM. PU3MKa BOOPYIKaeT
00yuarIUXCsl HAYYHBIM MeTO/IOM TI03HaHUSI, TTO3BOJISIOINM T0Ty4aTh 00BeKTUBHbIe 3HaHUS 00
OKpY’KarollleM MUpe.

[MpegmMeT MakCHUMajbHO HarpaBjieH Ha (OpMHpOBaHWe WHTepeca K TMPUPOJHOMY M
COI[MA/ILHOMY MHPY, COBEpIIIEHCTBOBAHHE TI03HABATEe/ILHOU JIeITeTbHOCTH o0yuatomuxcs ¢ 3[TP
3a CYeT OBJIQIEHUS] MBIC/IUTEIbHBIMA OTMepalysiMU  CpaBHeHUs, 0000IeHusi, pa3BUTHe
CMOCOOHOCTH apryMeHTHpPOBaTh CBOe MHeHHe, (OpPMHUPOBaHHE BO3MOXKHOCTEH COBMECTHOM
JesITeNTbHOCTH.

V3yuenurie GU3uKU CocoOCTBYeT pa3BuTHIO y obOyuatomuxcs ¢ 3[TP mpocTpaHCTBEHHOTO
BOOOpakeHUsi, (YHKLMOHATBHOM TPaMOTHOCTH, YME€HHWs BOCIPHHMMAaThb UM KPUTUUYECKU
aHaJTM3UPOBaTh WH(OPMAI[UIO, MPE/ICTAB/IEHHYIO B Pa3/IMUHbIX (hopMax. 3HAUMMOCTh MpeaMeTa
JUIsT Pa3BUTHSI JKU3HEHHON KOMITETEHLUH OOyYaromIuXCcsi 3aK/IH04aeTcsi B YCBOEHUM OCHOBBI
bu3nMueCcKUx 3HaHWM, HeOOXOJUMBIX /i1 TIOBCEJHEBHOM JKM3HW. V3yueHue pu3mku
criocoObcTByeT pas3BuThi0 y obyuatommxcs ¢ 3[IP  mpocTpaHCTBEHHOTO BOOOpakeHUs,
(GYHKI[MOHAIBHOM TI'DaMOTHOCTH, YMEHUs BOCIPUHMMAaTh W KPUTUUYECKW aHaU3MpPOBaTh
WH(OPMaLUIO, TIPeJCTaB/IeHHYI0 B pa3/MuHbIX (hopMax. 3HAUMMOCTh TIpeMeTa AJisi pa3BUTHS
JKU3HEHHOM KOMITETEHIIUH OO0yuaroIuXcs 3aK/IFOUaeTcsl B YCBOEHWM OCHOBBI (PM3HUECKUX
3HaHWM, HeOOXOAWMBIX [IJIsi TIOBCeJHEBHOM >XM3HU; HABBIKOB 3/10pOBOTO U 6e3omacHoro s
yesIoBeKa 1 OKpY»Kalollel ero cpesibl 00pasa Ku3HU; (OPMHUPOBAHHH SKOJIOTHUECKOU KYJIbTYPBI.

[Tporpamma oTpakaeT cojiep)kaHue oOyueHHs ripegmeTy «®Pu3nKa» C yuyeToM 0COOBIX
obpa3oBaTenibHBIX TMOTpeOHOCTel obOyuaromuxcs ¢ 3[1P. OBnajieHue JaHHBIM yueOHBIM
TIpeIMeTOM TIPeZICTaBJIsieT OTpeZie/ieHHYI0 TPYAHOCTD /ijisi oOyuarormuxcst ¢ 3[1P. OTo cBsizaHO C
0COOEHHOCTSIMU MBIC/TUTE/TBHON  ZIeITeTbHOCTH, TIePUOJUUECKUMH KO0J/1e0aHUSIMU BHUMaHUS,
MajbiIM 00beMOM TIaMsITH, HeJOCTaTOUHOCTHIO OOIero 3amaca 3HaHWM, TMOHWKEeHHBIM
TM03HaBaTe/IbHbIM UHTEPECOM M HU3KUM YPOBHEM PEUEBOTO Pa3BUTHS.

[nsa  mipeososieHWsi TPYAHOCTeM B W3ydyeHWH YyueOHoro mipeamera «®Pu3nka»
HeoOXozuMa ajanTtaruss obbeMa M XapakTepa ydeOHOro MaTepuana K I103HaBaTebHBIM
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BO3MOXKHOCTSIM [JJAHHOW KaTeropuu O0ydYaroImuxcsi, y4eT WX OCOOeHHOCTel pa3BUTHS:
WCII0/Ib30BaHUe aArOpPUTMOB, BHYTPHUIIPEJMETHBIX U MEXIIPeJMETHBIX CBsi3ed, IOCTeleHHOoe
yCJIO)KHEHYe U3y4yaeMoro Marepuaria.

[laHHas mporpaMMa KOHKDeTH3UpYyeT COJiep’KaHue IMpeJMeTHbIX TeM B COOTBETCTBUU C
TpeboBaHMSIMU 00pa30BaTebHOTO CTAHZAPTA, PEKOMEHYeMYI0 1T0C/Ie/|0BaTeTbHOCTb U3YYeHHS
pa3zenoB (U3MKU C yUeTOM MeXXIpeJMeTHBIX U BHYTPUIIPeJMETHBIX CBsi3eH, TOTMKU yueOHOTro
Trporiecca, BO3pPaCTHBIX M TICHXOJIOTHUECKUX ocobeHHOCTel obOyuatoruxcs ¢ 3[1P Ha ypoBHe
OCHOBHOTO 00111ero obpa3oBaHusi, orpejiesnseT MUHAMAa/bHbBIM HabOp OMBITOB, JA€MOHCTpPALIUH,
TIPOBO/IMMBIX yUHMTe/IeM B Kjlacce, 1ab0paTopHBIX paboT, BHITIO/THSIEMbIX 00yUaroI{UMUCS.

MeTo/iueckoii OCHOBOM u3yueHUsi Kypca «®Pu3rKa» Ha ypOBHe OCHOBHOrO 0OIiiero
o0pa3oBaHUs SIB/ISETCS CHUCTEMHO-/IeSTeTbHOCTHBIN TOAX0[, 00eCcreurBarolii JIOCTIKeHe
JIMYHOCTHBIX, MeTarpeJMeTHbIX U TpeJMeTHbIX 0Opa3oBaTe/bHbIX pe3y/bTaTOB TOCPeCTBOM
OpraHu3alii aKTUBHOW I103HaBaTe/bHOM [esiTe/IbHOCTU LIKOJBHUKOB, UTO OYeHb Ba)KHO IIPU
o0yuenuu peteii ¢ 3[1P, A5t KOTOPBIX XapaKTePHO CHM)KeHHe M03HaBaTeTbHON aKTUBHOCTH.

W3yueHune ¢U3MKM HAa YpOBHE OCHOBHOTO 00ijero o6pa3oBaHWsl HarpaB/ieHO Ha
[OCTIDKEHHe C/Ie[lyIOLUX Lie/Ien:

- OCBO€HMe 3HaHWH O MeXaHWYeCKUX, TeIJIOBbIX, 3/IEKTPOMarHUTHBIX U KBAHTOBBIX
SIB/IEHUSIX; BeJIMUMHAX, XapaKTepU3YIOLLIMX 3TH SIBJIEHUS]; 3aKOHaX, KOTOPbIM OHU MOJUYUHSIOTCS;
MeTOZlaX Hay4yHOro I03HaHWs MPUPO/bl M (OPMHUPOBAHHE Ha 3TOW OCHOBE Mpe/CTaB/lIe€HUIN O
(131ueCcKoU KapTHHe MUPa;

- OBJIaJileHre YMeHUSIMH TIPOBO/IUTb HAO/FO/IeHUsI TIPUPO/IHBIX SIB/IEHUH, OTMCHIBATh
1 000011aTh pe3y/bTaThl Hab/OeHNUH, UCI0/Ib30BaTh MPOCTbIe U3MepUTesbHbIe TIPUOOPHI /st
u3yueHusi (PU3MUECKUX SIBJIEHWH; TIPe/CTaB/SATb pe3y/bTaThl HAOMIOeHUHA WM U3MEPEeHHH C
MOMOIL[bI0 Tabnuil, TpaduMKOB U BBLISBIATH Ha 3TOW OCHOBE SMITMUPUYeCKHUe 3aBUCHMOCTH;
NIPUMEHSTh TIOMyYeHHble 3HAHUS /1 OOBSCHEHHS Pa3HOOOpA3HbIX TPUPOAHBIX SIBIEHUA U
MpOLIeCCOB, TPHHLUIIOB [JEeUCTBUS Ba)KHEMILMX TEeXHUYECKUX YCTPOWCTB, [JJIS peLleHUs
¢bu3nueckrx 3aiay;

- pasBUTHE TI03HABaTe/IbHbIX WHTEPECOB, WHTE/IEKTya/lbHbIX W TBOPYECKUX
CrIocobHOCTe, CaMOCTOSITENTBHOCTH B TPUOOPeTeHNH HOBBIX 3HAHUM, TIPU pellieHnd pUu3ndecKrux
33/ldd U BBINOJHEHWM  SKCIIePDUMEHTa/bHBbIX  MCC/Ie[lOBaHUM C  MCIOIb30BaHUEM
VMH(POPMALIMOHHBIX TeXHOIOTUH;

- BOCIUTaHUe YOEeKJeHHOCTH B BO3MOXKHOCTH TI03HaHWSI 3aKOHOB TIPUPOJbI, B
HEoOXOZAMMOCTH pa3yMHOTO WCIIOMb30BaHUSl AOCTYDKEHWMA HAyKd M TeXHOJOTHUH  [JiIs
JlaJIbHEeHIero pa3BUTHSI ueioBeueckoro oOIeCTBa, YBaXkKeHHsI K TBOPLIAM HAayKu U TeXHUKU;
OTHOIIEHUS K (U3MKe KaK K 3/IeMeHTY 0011jeuesioBe4ecKo Ky/IbTyPhbl;

- WCII0/Ib30BaHUe TI0JIyUeHHBbIX 3HAaHWKW W YMEHWM /i1 pelleHusl MpaKTHueCKUX
3a7lay TIOBCeIHEBHOM J>KM3HH, obecriedeHusi 0e30MacHOCTH CBOed JKW3HW, PaljOHATbHOTO
MIPUPO/I0NO/Ib30BaHUS M OXPaHbl OKPY Karollel Cpeibl.

JlocTiKeHMe TIOCTaB/IEHHOM 1ie/ 00ecrieunBaeTCsl pellieHneM C/IeyIOIuX 3a/jaq:

- 3HaKoMCTBO oOyuatouxcst ¢ 3[IP ¢ Merozamu wHcc/iefioBaHUsI OOBEKTOB U
SIBJIeHUU NIPUPOJIbI;

- npuobpeTeHre 3HAaHUM O MeXaHWYEeCKUX, TeIJIOBbIX, 3/IeKTPOMAarHUTHLIX WU
KBAHTOBBIX SIBJIEHUSIX, (PM3MUYECKUX BeJIMUYMHAX, XapaKTepPU3YIOLUX 3TU SIBJIeHUS;

- dbopmupoBaHre yMeHHI Hab/HOAATh TPUPO/HBIE SIBJIEHUS U BBITIOJHSTH OIIBITHI,
naboparopHble  paboOTBl M JKCIepUMEHTa/lbHble  WCC/Ie[0OBAaHMSI C  WCTIO/Ib30BaHHEM
M3MepUTe/IbHBIX MPUOOPOB, IIIMPOKO MPUMEHSIEMBIX B MPAKTUUECKOW YKU3HU;

- OB/IaZleHMe TaKUMM IOHATUAMM, KaK IPUPOJHOe sBJIeHHWe, SMIIMPUYECKU
yCTaHOBJeHHbIM  (akT, mpobsema, TUMOTe3a, TeOpeTUUYeCKUd  BBbIBOZ,  pe3y/bTaT
5KCIIepUMEeHTaTbHOU NPOBEPKY;



- MOHMMaHWe OTIMUMIM HayuHbIX JaHHbIX OT HeNpOBepeHHON HWH(OopMaLuH,
L[EHHOCTH HayKu [Jis YAOBJeTBOPeHUs] OBbITOBBIX, IIPOM3BOJCTBEHHBIX U KYJbTYPHBIX
roTpeOHOCTe YenoBeKa.

OcHoBoli 00yueHusi mKogbHUKOB ¢ 3[IP Ha rpegmeTax ecTeCTBEHHOHAYYHOTO LIMK/Ia
SIBJIIETCSL  pa3BUTHE Yy YUallUXCsS OCHOBHBIX MbIC/IUTE/IbHBIX OMepanuil (aHaaW3, CUHTe3,
cpaBHeHMe, 0000lljeHMe) Ha OCHOBe pellleHus pa3BUBAIOIIUX YIpaKHeHUH, ¢GopmMHpOBaHKe
NPHEMOB YMCTBEHHOM paboThl: aHa/lM3 MCXOAHBIX JIaHHBIX, IUIAHMPOBAHHE MaTrepuara,
OCyLL|eCTB/IeHHe [I09TallHOTO M WUTOrOBOIO CAMOKOHTPO/S, a TakXe OCYLeCTBIISeTCs
MVKBUJALMSL TIPOOesoB B 3HAHWAX, 3aKpervieHWe W3yUeHHOro Marepuana, oTpaboTka
aJIFOPUTMOB, NOBTOPeHHUe MpoKJeHHOro. bosblioe 3HaueHue MpuaeTCs YMEHHUIO pacckasarb O
BBITIOJTHEHHOM paboTe € TpaBWIBHBIM YTIOTpeOeHHeM COOTBETCTBYIOLEM TEePMHHOJIOTHU U
cobsrofileHreM JIOTMYeCKUX CBsi3ell B W3naraeMoM Matepuane. s obyuvaromuxcs 3IIP Ha
yYPOBHE OCHOBHOTO 0011iero 06pa30oBaHusi MO-TIPeXXHEMY OCTAlOTCSl XapaKTepHbI: HeJJOCTaTOYHbIH
YPOBEHb Ppa3BUTHS OT/eNbHBIX MCUXWMYECKUX IPOLEeCCOB (BOCHPUATHS, BHUMAaHWUsS, MNaMSTH,
MBIL/IEHUS]), CHI)KEHHEe YPOBHSI MHTE/UIeKTya/lIbHOIO Pa3BUTHS, HU3KWM YPOBEHb BbIMIOJTHEHUS
yueOHBIX 3a/laHUM, HU3Kasi yCTelHOCTh o0byuenus. [TosToMy nipy u3yueHur GU3UKU TpeOyeTcst
VHTEHCUBHOE UWHTe/UIeKTya/JbHOe Ppa3BUTHEe CpeACTBaMM MaTeMaTHMKM Ha MaTepuare,
OTBeuaroll[eM 0COOeHHOCTSM M BO3MOYKHOCTSIM yualljuxcsi. Y4eT ocobeHHOCTel 00yJaroLmxcs ¢
3[1P Tpebyer, uroObI TPHM U3yueHHWM HOBOTO MaTepuana o00si3aTe/IbHO TPOUCXO/UIIO
MHOT'OKPAaTHOE ero NMOBTOPEHUE; PAaCLIMPeHHOe paCCMOTPEHUE TEM U BOMPOCOB, PaCKPbIBAIOIIUX
CBs13b (DPM3UKU C )KU3HBIO; aKTya/lr3alysi IepBUUHOIO KU3HEHHOTO OMbITa yUallUXCsl.

YcBoeHWe TPOrpaMMHOIO Marepuana 1o (u3vKe BbI3bIBaeT OOJibIlIMe 3aTpPyAHEHUs: y
obyuatormuxcsi ¢ 3I1P, mosTomy Teopust n3yuaercsi Oe3 BBIBOJOB CIOXKHBIX (hopmysl. 3azaud,
TpeOytole MPUMeHeHUs CJIOKHBIX MaTeMaTHUueCKUX BBbIYMCIeHWN U (GopMyJ, B 0COOEHHOCTH
TaKUX TeM, Kak «MexaHUuecKoe JBIKEHHe», « ADXUMeZIoBa CHUjia», «MexaHUUecKasi SHEpTUsh»,
«DJIeKTpUUeCKUEe SIBIIEHUsI», «DJIeKTPOMAarHUTHbIE SIB/IEHUS», PeLIaloTCs B K/lacce C MOMOLIbI0
yuuTes.

Ocoboe BHUMaHUe TIPU W3yueHUM Kypca (PU3MKU y[iesisieTcsl TIOCTaHOBKe W OpraHu3aliuu
SKCTIepUMeHTa, a TakXe TIpOBeZleHHI0 (TOYTH Ha KaX[OM YPOKe) KpaTKOBPeMeHHbIX
nabopaTopHbIX paboT, KOTOpbIe pa3BHUBAIOT yMeHHe I10JIb30BaThCsl MPOCTEHIIMMU MTpUbopamu,
aHalM3VpOBATh TO/yYeHHbIe JaHHbIe. B CBS3M C 0COOEHHOCTSMH TIOBeeHUS U JIesTeTbHOCTH
obyuaromuxcsi ¢ 3[IP (pacTopMO’KeHHOCThb, HEOPTaHU30BAHHOCTh) TIPeyCMOTPEH CTPOKaMIIMi
KOHTPOJIb 3a COOJIIO/IeHHeM TIPaBH/I TEXHUKU 0€301acHOCTH TPU TIPOBeieHNH /1ab0paTOPHBIX U
MPaKTUYeCKUx pabor.

Bosbiioe BHUMaHWe Tipyu u3yueHWH (usuku mozapoctkamu ¢ 3I1P obparrjaercss Ha
OB/laZileHWe MMM TpPaKTUUYeCKUMU yMEeHUsIMU M HaBblkaMu. [IpesycmaTpriBaeTcsi yMeHbIIeHHe
oObemMa TeopeTUYeCKHUX CBe/leHWl, BKJFOUEHHMe OT/AeNbHBIX TeM WM LeJbIX pa3[e/ioB B
MaTepHaJIbl fjisi 0030pHOT0, 03HAKOMUTEILHOTO UM (PaKyIbTaTUBHOTO U3YUYeHHsl.

IocTaTouHOe KO/IMYeCTBO BpeMEHM OTBOJUTCS Ha pacCMOTpeHWe TeM U BOIIPOCOB,
PACKpBIBAOLUX CBsi3b (U3UKK C JKU3HBIO, C TeMU SIBJIeHUSIMH, HaOJFOZIeHUsIMH, KOTOpbie
XOPOLIO U3BECTHBI YUeHUKaM U3 UX )KU3HEHHOTO OITbITa.

MakcruManbHO MCHOMb3YHOTCS MeXIpeJMeTHble CBSI3U C TaKUMU JUCLIUIUIMHAMM, Kak
reorpadus, Xxumusi, Ouosorusi, T.K. oOyuarouecss ¢ 3[IP ocobeHHO HYXJAIOTCS B
TIpero/[HeCeHHH OJHOTO M TOro e yueOHOTO Marepyana B pa3/MUHBIX acrekrax, B ero
BapbUpPOBaHUM, B HEOJHOKDAaTHOM IIOBTOPEHMM M 3aKpervleHMM TOMy4YeHHbIX 3HaHUM |
NpaKTUYeCKUx ymeHui. [103Bosisiss paccMaTpyBaTh OJIMH U TOT ke yueOHbIN MaTepuasl C pa3HbIX
TOYEeK 3peHHs, MeXIpeJMeTHbIe CBSI3M CIOCOOCTBYIOT ero JIyullleMy OCMBIC/IeHHIo, Oosee
MIPOYHOMY 3aKpEeIJIeHUIO M0J/yUeHHbIX 3HaHUM U MPaKTUYeCKUX YMEHUM.



COJEPXAHUNE ObYUEHNA

7 KITACC

Paspen 1. ®dusuka u eé posib B IO3HAHUU OKPYKAKOLL[ero MUpa.

dusrka — Hayka O Ipupoge. fBneHus npupogsl. @usnueckue sIBJIeHUs: MeXaHU4yecKue,
Ter/I0Bble, 37IeKTPUUECKHe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

dusnueckre BeMMUMHBL 3MepeHue @u3nueckux BenuuuH. Pusnueckre TPUOODHI.
[TorpemHocTs 3MepeHur. MexayHapogHas CCTeMa eJIHUL.

Kak ¢u3uka u Apyrve ecrecTBeHHble HayKW W3y4yarOT NpUpoAy. EcTecTBeHHOHayuHbIN
METOZ, TIO3HAHWS: Hab/ro/leHHe, TIOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBIDKEHHE THUIIOTE3,
9KCTIepUMEHT 110 TIpOBepKe TuroTe3, o00bsicHeHuWe HabsogaemMoro siBjieHus. OrmucaHue
¢bur3MuecKuX sIBJIeHHH C TIOMOILIBI0 MOZesieit.

Llemoncmpayuu.

1. MexaHuueckue, TeI/IOBbIe, 3/IeKTPUYeCKre, MarHUTHbIE, CBETOBbIE SIBJIEHUS.

2. ®usuueckre NpubOpHI U TpoLeAypa MPSIMbIX U3MepeHU aHalorOBbIM U LIM(GPOBBIM

nprubOpoOM.

JlabopamopHble pabombl U ONbiMbl.

OnpezienieHye TIeHbI [ieJIeHUS 1ITKaTbl U3MEPUTEeTbHOTO Mprbopa.
W3mepeHue pacCTOSIHUM.
V3mepenrie 00bEMa >KUAKOCTH M TBEPAOTO Tea.
OripepiesieHrie pa3MepoB MaJIbIX TeJl.
N3mepenune TemmepaTypbl NOpd TOMOLLIM >XUAKOCTHOIO TepMOMeTpa U JaTuvKa
TeMIlepaTyphbl.
6. IlpoBemeHune wucc/ie0OBaHWs MO MPOBEPKe TMIOTe3bl: AA/JBbHOCTb TMOJETA IIapUKa,
TMYILIeHHOT0 FOPU30HTA/IbHO, TeM 0oJblile, yeM 0OJblile BbICOTA MyCKa.

Paszpgen 2. [lepBoHavasnbHble CBeleHUsI O CTPOEHUM BelllecTBa.

CrpoeHue BelllecTBa: arOMbl M MOJIeKy/bl, UX pa3mepbl. OMNbITh, JOKasbIBarolllye
JIMCKPeTHOe CTPOeHHe BellleCTBa.

[Bwxenre uactul] BellecTBa. CBsi3b CKODOCTM [BW)XEHHsI UacCTWUL] C TeMIlepaTypOH.
BpoyHoBckoe [gBwkeHue, auddysus. B3aumMopelicTBHe 4YacTHI] BeIllecTBa: TPUTSDKEHHE U
OTTa/IKUBaHUe.

ArperatHble COCTOSIHMS ~BeIlleCTBa: CTPOEHHEe Tra30B, JKUAKOCTEM U TBEPABIX
(kpuctanivyeckux) Ten. B3anMOCBfI3b MeXJly CBOMCTBAMM BeIleCTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U WX ATOMHOMOJIEKY/ISIPHBIM CTpoeHreM. OCOOeHHOCTU arperaTHBIX COCTOSTHUHN
BO/IbL.

LemoHcmpayuu.

1. HabsmogeHre 6poyHOBCKOTO JIBUKEHUS.

2. Habmopenue quddysmn.

3. Habsmopenuve siByieHU, 0OBSICHSIOLUXCS TPUTSDKEHUEM WM OTTa/IKMBaHWEM UYaCTHL]

Bell|ecTBa.

JlabopamopHble pabombl U ONbIMbl.

1. OueHka AuaMeTpa aToMa MeTOZOM PsifioB (C Mcroib3oBaHueM doTorpaduii).

2. OrmbIThI TI0 HAOJTIO/IEHHIO TETVIOBOTO PaCIIMPEHUs Ta30B.

3. OmbIThI IO 0OHAPY>KEHHIO JeHCTBUSI CHJT MOJIEKY/ISIPHOTO TIPUTSDKEHMS.

Pa3pen 3. [IBrkeHue U B3auMO/|eHCTBUE TeJl.

MexaHuyeckoe [BwkeHue. PaBHOMepHOe U HepaBHOMepHoe [BvkeHue. CKOpOCTb.
CpeHsisi CKOPOCTb [IPU HEPaBHOMEPHOM /JIBWKeHUU. PacuéT ryTu U BpeMeHU JABUKeHUS.
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fIBnenne wHepuuu. 3aKOH HMHepLMM. B3aumogencTBue Ten Kak NpUYMHA H3MeEHEHUs
CKOPOCTU JBWKeHUs1 Tell. Macca kKak Mepa UHepTHOCTH Tesa. I[InoTtHocTe BerjectBa. CBsi3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B e/IMHHLIe 00BEMA BelecTBa.

Cuna Kak XapakTepucTHKa B3auMofelcTBusi Tea. Cuna ynpyroctu M 3akoH ['yka.
W3mepenue cwibl C NMOMOLIBK JUHAMOMeTpa. fIBjeHWe TATOTeHWs M Cwia TsokecTH. Cuna
TSDKeCTU Ha [Jpyrux IuiaHetax. Bec Tena. HeBecomocts. CiioKeHHe CHWJjl, HarlpaB/e€HHBIX II0
ofHOU npsimoi. PaBHozelcTByro1as cuil. Cuta TpeHusl. TpeHue CKOJIbXKeHUs] U TPeHHe IOKOS.
TpeHuve B IpUpo/ie U TEXHUKE.

LemoHcmpayuu.

1. HabmoseHre MeXaHUUeCKOTO /IBWKEeHHsI Teia.

W3mepeHune CKOpOCTH NIPSIMO/IMHEWHOTO IBU)KEHUSI.
HabsmoeHue siBjieHUs1 UHEPLIWU.
HabmroeHre n3MeHeHUs1 CKOPOCTH TTPY B3aUMO/I€HICTBUM TeJl.
CpaBHeHHe Macc I0 B3auMO/|eHCTBUIO TeJl.
CrorkeHue CWI, HarpaB/IeHHbIX 110 OHOW IIPSIMOM.
Ha6opamoprle pabombl u onbimbl.
1. Ormpepenenrie CKOpOCTH pPaBHOMEDHOIO [BWKeHHs (LIapyvKa B JXMAKOCTH, MOJe/H
3/IEKTPUYECKOT0 aBTOMOOW/ISI U Tak fajee).
2. OrmpegeneHve cpefiHell CKOPOCTH CKOJbKeHHs OpyCKa WM IIapyKa IO HAK/JIOHHOW
IIJIOCKOCTH.
Omnpegenenye TIVIOTHOCTH TBEPJOTO TeJa.
4. OnbIThl, AeMOHCTPUPYIOLLME 3aBUCHMOCTb pacTsDKeHHUs1 (medopmaruu) Npy>XUHbI OT
TIPUJIO’KEHHOU CUJIB.
5. OmnbIThl, AeMOHCTPUPYIOLLME 3aBUCUMOCTb CUJIbI TPEHHUsI CKOJIbKEeHUsI OT Beca TeJja U
XapakTepa COINPUKaCArIIUXCS TIOBEPXHOCTEH.

Pa3pen 4. JlaBneHue TBEPABIX Tesl, )KUAKOCTeH U ra3oB.

Haenenue. CriocoObl yMeHbIIIeHUs 1 YBeTWUeHHs JaBsieHus. [laBieHue rasa. 3aBUCUMOCTb
JlaBjieHust ra3a oT 06béma, Temriepatypbl. [lepefjaua JaBieHust TBEPABIMU TeaMU, XKUJKOCTSIMU
u rasamu. 3akoH Ilackansa. ITHeBMaTUueckue MallivHbL. 3aBUCUMOCTb [ABJIEHUS XXKUAKOCTU OT
rnybunbl.  'mapocratuueckuii  mapazsokc. Coobujaromyecsi  cocyzpl.  ['wapaBivuueckve
MeXaHU3MBI.

Atmocdepa 3emnu u aTmocdepHoe jaBsieHde. [IpUuMHBI CyIeCTBOBAaHMS BO3ZYILHOM
obonoukn 3emm. OmbiT Toppuuenmu. M3mepeHue atMochepHOTrO [aBjieHUs. 3aBUCHMOCTb
aTMOC(epHOTO [laB/ieHUs OT BBICOTBI HaJ, ypoBHeM Mops. IIpubopel [Ans u3MepeHUst
aTMOC(epHOro JaB/IeHUs.

[eiicTBUe )XMIKOCTU U ra3a Ha MOrPY>KEHHOe B HUX Teso. BrITankrBaroias (apxumes10Ba)
cuna. 3akoH Apxumepa. [1naBanue tes. BosgyxoriaBaHue.

Llemoncmpayuu.
3aBUCHMOCTD JlaBJ/IeHus ra3a OT TeMIlepaTyphbl.

[Tepenaua faBiieHyst )KUAKOCTBIO U Fa30M.

Coob1jarormyecs: CoCy/pl.

IMappaBivueckuii mpecc.

[TposiBneHue feiicTBUs aTMOC(HEPHOTO JiaB/ieHUs.

3aBUCUMMOCTb BBITAJIKMBaKOILel CWibl OT 0OBEMa TOTPY)KEHHOM 4YacTH Tesla u

IIJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BbITAaNKMBAIOLLEM CUJIbI BECY BBITECHEHHOW XKU/IKOCTH.

8. YcnoBue mnnaBaHMA Tes: IUIaBaHWE WIM TIOTPYy)KeHWe TeJl B 3aBUCHMOCTH OT
COOTHOLIEHUS TJIOTHOCTEN Tesa U XKUAKOCTH.

JlabopamopHble pabombl U ONbIMbI.
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1. VccnenoBaHre 3aBUCHMOCTH Beca Tesia B BoZle OT 00bEéMa MOrpyKEHHOW B JKHKOCTh

4acTH Tesa.

2. OmnpepeneHne BbITaIKUBAIOLEN CWIbL, [eUCTBYIOLIeM Ha Teso, IOTPY’KEHHOe B

JKUJKOCTb.

3. TlpoBepka He3aBUCHMOCTH BbITAJIKMBAIOIEd CWIbL, [JEeUCTBYIOLeM Ha Telo B
JKUJKOCTH, OT Macchl Tesa.

4. OmnbIThl, JeMOHCTPUPYIOLIME 3aBUCUMOCTD BbITA/JIKMBAIOLeN CUJIbI, JeMCTBYIOLeN Ha
TEJI0 B )KUJKOCTH, OT 00BEMa MOTrPY>KEHHOMN B YKUIKOCTb YaCTH Tesa U OT TJIOTHOCTU
JKUJKOCTH.

5. KoHcTpyupoBaHMe apeoMeTpa WIM KOHCTPYHMpOBaHHWe JIOKM U OIpefiejieHHe eé
IPY30I04bEMHOCTH.

Pazgen 5. PaboTa ¥ MOIIHOCTb. DHEpTusi.

Mexanunueckasi pabora. MoOIIHOCTb.

[IpocTbie MexaHW3MbI: pbluar, OJI0K, HaK/JOHHas TJIOCKOCTb. [IpaBUi0O paBHOBeCHst
pbruara. [IpumeHeHue MpaBu/a paBHOBeCHsl pelyara K O0Ky. «30/10TOe TpaBUIO» MeXaHUKH.
KII[ rnpocTbix MexaHu3MoB. [IpocTbie MexaHHU3MBbI B ObITY U TeXHUKE.

Mexanuueckasgs 5sHeprus. KuHeTnueckas U TMOTeHUuanbHasg 3Hepruda. IIpespaiueHue
OJIHOTO BH/la MEXaHUYECKOU SHEPryH B PYroil. 3aKOH COXpaHeHUs! SHEPTUU B MeXaHUKe.

LemoHcmpayuu.

1. TIpuMepsl MPOCTHIX MEXAHNU3MOB.

JlabopamopHble pabombl U ONbIMbI.

1. Ompenenenvie paboTbl CU/IBI TpPeHUs TIPM DPABHOMEPHOM [IBMDKEHHWU Tejla TI0

TOPU30HTAa/IbHOW ITOBEPXHOCTH.

2. VccnepoBaHue yc/10BUM PaBHOBECHs pblyara.

3. Wsmepenne KII/] HaK/IOHHOU MJIOCKOCTH.

4. V3yudeHue 3aKOHa COXpaHEHUs] MeXaHUYeCKOW SHepruHm.

8 KIIACC

Paszgen 6. TerioBble sgB/1eHuUS.

OcHOBHBbIE MOI0XKEHUS] MOJIEKY/ISIPHO-KMHEeTUYEeCKOW Teopyuu CTPOeHMs BelljecTBa. Macca
M pa3Mepbl aroMOB U MoJeKyn. OmNbITbl, TOATBEP)KJAOL[ME OCHOBHBIE TIOJIOXKEHUS
MOJIEKY/ISIPHOKWHETUYECKOW TeOPUH.

Mogenu TBEPAOrO, XUIKOTO U Ta3000pa3HOTO COCTOSIHUY BelrlecTBa. Kpucraiimueckue 1
amopdHble Tera. OOBsICHEHE CBOWCTB T'a30B, KUAKOCTeN 1 TBEPABIX TeT Ha OCHOBE MOI0XKeHUM
MOJIEKY/IIPHO-KWUHEeTUUeCKOW Teopuu. (CMauMBaHWe W KaNWUIsIPDHbIe $IBJIeHUs. TeruioBoe
pacivpeHye U cKaTue.

TemmnepaTtypa. CBfi3b TeMIiepaTypbl CO CKOPOCTbIO TEIJIOBOIO [BW)XEHHUS] YaCTHL.
BHyTpenHsis sHeprusi. Criocobbl UW3MeHeHUsI BHYTpeHHeW SHepruu: Tervioriepefaua U
coBepiieHre paboThl. Buzibl Terionepeaun: TeTIONPOBOAHOCTb, KOHBEKIIUS, U3TyYeHHe.

KonvyecTBo TenoTel. Y/e/bHasi TelJIOEMKOCTb BellleCcTBa. TernooOMeH U TeryioBoe
paBHOBecHe. YpaBHeHHe TeryioBoro OamaHca. IlnaBieHuWe W OTBep/ieBaHWe KPUCTA/UTAUECKUX
BellleCTB. Y lenbHasi TeruioTa TuiaBieHusi. [lapoobpa3oBaHuve U KoHZeHcalus. VcrapeHue.
Kunienne. YgenbHasl Tersiota mnapooOpa3oBaHMs. 3aBUCHMOCTb TeMITEpaTyphbl KHUIEHHS OT
aTMOC(epHOro JaB/eHuUs.

BrakHoCTb BO3LyXa.

OHeprus TOIUIMBA. Y je/ibHast TeruioTa CropaHusl.

[MpuHUMOBl paboTel TeryoBeix aBurateneid KIIJ| TteruioBoro papurartens. TeruioBble
JIBUTaTe/N U 3alliTa OKpPY’Katolllel Cpejibl.

3aKOH COXpaHeHMs U MpeBpallleHrs SHEPIUK B TEIJIOBBIX MpoLjeccax.

Llemoncmpayuu.



HabmoeHre 6pOyHOBCKOTO /IBKEHHS.
Habmogenue auddysum.
HabsroieHue siB/ieHM CMaurBaHUSI U KalTWIISIPHBIX SIBJIEHHA.
HabsroieHye TeTioBoro paciivipeHus Tejl.
Vi3MeHeHue faB/ieHNs ra3a NPy W3MeHeHn 00bEMa U HarpeBaHUM WA OXJTaXKI€HUH.
[IpaBuia n3MepeHUs: TeMIlepaTypsbl.
Byl Teruionepesauu.
OxnakieHre Mpy COBepIieHnH paboThlI.
HarpeBaHue nipu coBepitieHUH pPab0Thl BHEIIIHUMH CHUJIAMHU.
. CpaBHeHMe TernyI0éMKOCTel pa3/nyHbIX BellleCTB.
. Habnrorenue kureHust.
. HabmoieHre nocTostHCTBA TeMIiepaTyphbl NPy T1aB/eHn .
13. Mogenu TerioBbIX JBUraTeIeM.
JlabopamopHble pabombl U ONbIMbl.
OnbITHI IO 0OHAPYKEHUIO JeUCTBUSI CUJT MOJIEKYJISIPHOTO TIPUTSDKEHHUS.
OnbIThI 110 BhIPAIMBAHMIO KPHUCTA/JIOB [IOBAPEHHOM COJIM WX caxapa.
OmnbITHI IO HAO/TIO/IEHHIO TETUIOBOTO PACIIIUPEHUs T'a30B, )KUAKOCTEN U TBEPZBIX TeJl.
OnpepeneHye aBieHus Bo3Ayxa B H6asioHe MITpuULa.
OmnbIThI, €MOHCTPUPYIOIIME 3aBUCUMOCTb [IaBJIeHHs BO3ZlyXa OT ero o0béMa u
HarpeBaHUs WIN OXJIaXKJeHUSI.
[TpoBepka TWIIOTE3bl JIMHEMHOW 3aBUCHMOCTH [IJIMHBI CTOJOWKA JKUJKOCTU B
TepMOMeTpUYecKol TpyOKe OT TeMIiepaTyphl.
7. HabmroseHue u3MeHeHUs] BHyTpeHHeH SHEpPrud Tejia B pe3yJibTaTe Teruionepesaud U
paboThI BHEIIIHUX CHUJI.
VccnemoBanue siByieHUs TeryiooOMeHa MpPY CMEIIMBAaHUK XOJIOHOM U TOpsiuei BOAbI.
9. OrmpefenieHWe KOJMUECTBA TeIIOThI, TIOJlyUeHHOTO BOJOM TIpHM TeruiooOMeHe C
HarpeTbIM MeTa/UTMUeCKUM LIUIUHPOM.

10. OnpeneneHue yiebHOM TeJIOEMKOCTH BellleCTBa.

11. MccnenoBaHue npoliecca UCIapeHus.

12. OnipesienieHie OTHOCUTE/ILHOM BIaKHOCTH BO3/JyXa.

13. Onpefenenue y/ie/TbHOU TeMJIOTHI [J1aB/I€HUS JIbJA.

Pazgen 7. Dnekrprueckrie U MarHUTHBIE SIBJIEHUS.

OnekTpu3auys Tes. [IBa poza 3/eKTpUUYeCKUX 3apsfoB. B3anmogelcTBre 3apspKeHHBIX
Ten. 3akoH KysoHa (3aBMCMMOCTb CWU/IbI B3aUMO/IEMCTBUSI 3apSDPKEHHBIX Te/l OT BeTUUMHBI
3apsAIOB Y PACCTOSIHUSI MEXK/Y TeaMH).

Onektpuyeckoe rose. HarpsykéHHOCTb 3/1eKTpUYecKoro mosis. IIpuHiun cyrnepnosuuyu
3JIEKTPUUECKUX T10J1ek (Ha KaueCTBEHHOM ypPOBHE).

Hocutenu snekTpuueckux 3aps/ioB. JeMeHTapHbIA 3/eKTpuueckui 3apsf. CtpoeHue
aToMa. IIpoBOIHVKY 1 AU3/IEKTPUKK. 3aKOH COXPaHeHMs 3JIeKTPUUeCKOro 3apsija.

ONeKTpUYeCcKU TOK. YC/IOBUSI CyLLeCTBOBaHMSI 3/IEKTPUUECKOrO TOKa. VICTOUHMKU
TIOCTOSTHHOTO TOKa. [leMCTBUSL 3/IEKTPUUECKOIO TOKa (TeIUIoBOe, XMMH4YeCKOe, MarHuTHOe).
OneKTpUYeCcKui TOK B KUJKOCTSIX U rasax.

Onektpuyeckasg Uenb. Cuna TokKa. OJ/eKTpuyeckoe HampspkeHwe. (CoONpoTHBIIeHUe
MPOBOJHMKA. Y/le/ibHOe CONpOTHB/IeHMe BelectBa. 3akoH Owma [ ydyacTKa Lelu.
[TocnenoBarenbHOE M NapasenbHOe COeUHEHUE POBOJHUKOB.

PaboTa ¥ MOIIHOCTb 3/1eKTPUUeCKOro ToKa. 3akoH [xoyns—J/leHija. JneKTpuueckue 1ienu
Y TIOTpeOUTEN 3/IeKTPUUYECKOH 3Heprur B ObITy. KOpOTKOe 3aMbIKaHMe.

[TocTtosiHHBbIe MarHWTHL. B3anMopelicTBHe NOCTOSIHHBIX MarHuToB. MarHuTHOe [oJie.
MarnuTtHoe 1oJie 3eMJi U ero 3HaueHue 1 )XU3HU Ha 3emsie. OnbIT Opcresa. MarHuTHoe moJie
3/IeKTPUUECKOro Toka. [IpumMeHeHre 3/1eKTPOMarHUTOB B TeXHUMKe. [leliCTBYe MarHWTHOTO MOJIS
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Ha TIIPOBOJHMK C TOKOM. OJIeKTpOJBUraTe/lb IIOCTOSIHHOIO TOKa. Vcnonb3oBaHue
3/1IeKTpPO/IBUraTe/iel B TEXHUYEeCKMX yCTPOMCTBAX M Ha TPAHCIIOPTe.

Oneiter  @apagses. fIBneHwe  3/1eKTpOMarHWUTHOM  MHAYKUMM. IlpaBuno  JleHua.
OnekrporeHeparop. CrniocoObl TOMy4YeHHs] 3/1IeKTPUYECKOW SHepPruu. JJeKTPOCTaHLMM Ha
BO300HOB/ISIEMbIX MCTOYHHKAX YHEPTHH.

Llemoncmpayuu.

1. Dnexkrpusauus TeJl.

[1Ba pozia 3neKTprUUYeCcKuX 3apsJj0B U B3aUMO/|eHCTBHE 3apSPKeHHBIX TeJl.
Y CTPOUCTBO M [IeHCTBYE 3/IeKTPOCKOIIA.
OneKTpocTaThyeckass UHAYKLUS.
3aKOH COXpaHeHHs 1eKTPUYeCKUX 3apsifioB.
[IpoBOHUKY M AUSJIEKTPUKHU.
MogenvpoBaHue CUIOBBIX JIMHUU 3/IEKTPUUECKOTO TOJIS.
M cTouHUKY ITOCTOSIHHOTO TOKA.
[encTBus 3/1eKTPUUeCKOro TOKa.
. DIeKTpUUeCKUM TOK B XKUIKOCTH.
. 'a3oBbIM pa3psg,.
. I3mepeHue cuiibl TOKa aMIiepMeTpOM.
. I3mepeHwue 3/1eKTpUUeCKOro HanpspKeHUs1 BOJIbTMETPOM.
. PeocTar v marasuH cOnpoTHB/IEHUH.
. Bsaumo/iericTBre NOCTOSHHBIX MarHUTOB.
. MopenvpoBaHvie HEBO3MOXXHOCTH pasZie/IeHHs! M0JIF0COB MarHura.
. MozenupoBaHre MarHUTHBIX M0/l ITOCTOSIHHBIX MarHUTOB.
. OmeIT IpcTeja.
. MaruutHoe mnoJjie ToKa. J/1IeKTPOMarHur.
. [leiicTBUe MarHUTHOTO T10J151 HA POBO/JHUK C TOKOM.
. DJIeKTpOJBUraTe/Ib IOCTOSTHHOTO TOKa.
. UccneoBanue siBneHyst 371eKTPOMarHUTHOW UHAYKLUU.
. OnbiTel @apages.
. 3aBUCMMOCTb Hampas/ieHUs] UHAYKLMOHHOTO TOKa OT YC/IOBUM €ro BOSHUKHOBEHUSI.
25. DJ1eKTporeHeparop IOCTOSTHHOI'O TOKa.
JlabopamopHble pabombl U ONbiMbl.
OmbITHI TI0 HAOJTIOZIEHUIO eKTPU3aLy TeT UHAYKIMeH 1 TIPU COTIPUKOCHOBEHHUH.
VccnenoBanue 1eficTBUS 3/1EKTPUUECKOTO T10J151 HA MPOBOJHUKY U IU3IEKTPHKH.
Cbopka 1 rpoBepKa pabOoThI 3/IEKTPHUUECKOH LIeTIH MTOCTOSTHHOTO TOKa.
W3mepenue U peryivpoBaHue CUIbl TOKa.
W3mepeHue 1 perynvpoBaHye HallpsDKeHUSI.
WccnenoBanue 3aBUCMMOCTU CUJIBI TOKA, UAYILEr0 Yepe3 pe3ucTop, OT CONPOTHBIIEHHUS
pes3ucTopa U HallpsDKeHUsI Ha pe3nCTope.
7. OmbITbl, [JE€MOHCTPUPYIOIME  3aBUCUMOCTb  3JIEKTPUUECKOI'O0  COMPOTHB/IEHUS
TIPOBOZIHMKA OT €ro JI/IMHbI, [UIOIa| OIIePeyHOoro CeuyeHus: U MaTtepuara.
8. TlpoBepka mpaBW/ia CJOKEHUSl HaNpsDKEHWM TMpU T0C/Ae0BaTelbHOM COeJUHEHUU
JIByX Pe3HUCTOPOB.
9. IIpoBepka npasusia [j1s1 CUIbl TOKa IIPU Mapajule/ILHOM COeJMHEHUM Pe3UCTOPOB.
10. Ompenenenuie paboOTHI 37IEKTPUUYECKOTO TOKA, UAYIIIEr0 uepe3 pe3ucTop.
11. OnpesienieHrie MOLLIHOCTH 37IEKTPUYECKOTO TOKA, BbI/le/sieMOM Ha pe3uCTope.
12. NccnenoBaHve 3aBUCUMOCTY CUJIBI TOKA, UAYILErO Yepes JIAMIIOUKY, OT HarpshKeHUs
Ha Hell.
13. Onpepenenue KII/ HarpeBareis.
14. ViccnefoBaHre MarHUTHOTO B3aUMO/,€UCTBUS MMOCTOSIHHBIX MarHUTOB.
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15. VI3yueHre MarHUTHOTO TIOJIST TIOCTOSIHHBIX MAarHUTOB TPU WX OObeAWHEHWH U
paszie/ieHuH.

16. ViccnenoBanue [1eMCTBUS 3/IEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IeMOHCTPUPYIOLME 3aBUCHUMOCTb CUJIbl B3aUMO/IEMCTBHUS KaTYLIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HallpaB/ieHUsl TOKA B KaTyILKe.

18. V3yueHue JeiiCTBUSI MarHUTHOTO T0JIs1 HA IPOBO/IHKK C TOKOM.

19. KoHcTpynpoBaHue U nu3yueHre paboThbl 31eKTPOJBUTATeIs.

20. 3mepenue KII/I s/eKTpoABUTaTe/IbHOM yCTaHOBKH.

21. OnbITEl N0 MCC/I€[0BAHUIO SIBJIEHUS 3/IEKTPOMarHUTHOM MHAYKLMU: HCCIeJOBaHUe
V3MeHeHWH 3HaueHUs U HalpaB/ieHUs1 UHAYKLMOHHOIO TOKa.

9 KJIACC

Pazgen 8. MexaHnnueckue siBlieHUSI.

Mexanuueckoe ABrKeHve. MarepuanbHasi Touka. Cucrema orcuéra. OTHOCHTEBHOCTD
MEeXaHWYeCKOro /JIBWKeHusl. PaBHOMepHOe TIpsMOJIMHeMHOe [BWwkeHue. HepaBHomepHoe
npsiMo/IMHeHoe fBwKeHUe. CpeslHsss U MIHOBEHHas CKODOCTb Tejia MPU HepaBHOMEDHOM
JBUKEHUU.

Yckopenue. PaBHOyCcKOpeHHOe TpsiMoJiiHelHoe JBkeHue. CBoOogHOe majieHue. OTbIThI
lanunes.

PaBHOMepHOe JBW)KeHHe 10 OKpY>KHOCTH. Ileproj u uactoTa obpaiijeHus. JIuHelHasi U
yrJjioBast CKOpoCTU. LleHTpocTpeMUTe/IbHOe yCKOpeHUe.

[TepBbiii 3akoH HetoToHa. Bropoii 3akoH HbtoToHa. TpeTtuii 3akoH HeroToHa. TIpunHimn
CyTMepIiO3ULIUUA CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHMs: Cyjla TPEHUsSI CKOJIbXKEHHs, CUja TPeHUs
T[IOKOS, Ipyrye BU/ibl TPeHUs.

Cuna TsHKeCcTU M 3aKOH BCEMHUDHOTO TSTOTeHUs. YCKopeHHe CBOOOJHOrO mMaJeHusl.
[ewxenue r1iaHer BOKpyr CosHua. IlepBag kocMuueckas ckopocTs. HesecomocTe u
reperpysKH.

PaBHOBecue MaTepuaibHON TOUKK. AOGCOTIOTHO TBEPZOe Tesio. PaBHOBecHe TBEPOTO Tesa
C 3aKpervIEHHOM 0CbOo BpallleHusi. MoMeHT cusibl. LIeHTp TshkecTH.

Nmvnynec Tena. VM3meHeHue ummy/bca. VIMIynsC cuibl. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOe 1BMKeHMe.

MexaHnnueckasi pabora U MomjHOCTb. Pabota cum TsbkecTH, ynpyroctd, TpeHusi. CBsi3b
SHepruu U pabotel. [loTeHIManbHasE SHEPrusi Teja, TMOAHATOTO HAJ, TOBEPXHOCTHIO 3eMJIU.
[ToTteHnanbHas SHeprust CKaTou NpykuHel. Kunetnueckas sHeprus. TeopeMa 0 KUHETUYECKOU
SHepruu. 3aKOH COXpaHeHUs] MeXaHMUeCKOW SHepruM.

LemoHcmpayuu.

1. HabmopeHre MexaHUUeCKOTO0 /IBH)KeHHs Tejla OTHOCUTeTbHO pa3HbIX Tesl OTCUéTa.

2. CpaBHeHHe IyTeld U TPaeKTOPWM [JBWKEHHs OJHOTO W TOTO JKe Teja OTHOCUTE/IbHO
pasHbBIX TeJl OTCYéTa.

V3mepeHune CKOpOCTH Y YCKOPEeHHUS MPSIMOJIMHENHOTO [IBKEHUS.

WccnenoBanue npr3sHakoB paBHOYCKOPEHHOTO IBU)KeHUS.

HabmtoeHre qBIKeHHUS Tesa 10 OKPY>KHOCTH.

HabmoeHne MexaHUUYeCKUX SIBJIEHWH, MPOUCXOASAIINX B cUCTeMe OTCuéTa «Teserkkar»
TpY eé paBHOMEPHOM 1 YCKOPEHHOM JIBIKEHUHM OTHOCUTETbHO KabuHeTa (DU3UKH.
3aBUCHMOCTh YCKOPEHHs Tesla OT MacChl Tejla U [IeMCTBYIOLLel Ha Hero CHJIb.
HabmroieHre paBeHCTBA CHJT ITPU B3aUMO/IEHCTBHU TeJl.

W3meHeHve Beca Tesia NpU YCKOPEHHOM [IB)KEHUHU.

10 [Tepenaua nMmny/ibca MpU B3auMOJEHUCTBUU TeJl.

11. TIpeo6Gpa3oBaHus SHEPTUU TTPU B3aUMO/IeMCTBUM TeJl.

oA W
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12.
13.
14.
15.
16.

CoxpaHeHHe UMITy/bCa NIPY HEYNIPYTrOM B3aUMO/IeHCTBUU.

CoxpaHeHHe UMIYJ/IbCa TPy abCOJTIOTHO YTIPYTOM B3aUMO/IeMCTBUM.

HabmoieHre peakTUBHOTO [IBVKEHMSI.

CoxpaHeHHe MeXaHWueCKOUW 3Hepruu Npy CBOOOJHOM Ta/|eHUH.

CoxpaHeHHe MexXaHUUeCKOUN SHepruy Npy JABWKEHUU TeJla MO/, eMCTBHeM MPY)KUHBI.

JlabopamopHble pabombl U ONbiMbl.

1.

® N

10.

11.

KoHCcTpyupoBaHWe TpakTa [Jisi pa3roHa W Ja/JIbHEMIer0 paBHOMEPHOTO [BYDKEHUS
IIapyKa WU TeJeXKKHU.

Omnpezenenvie cpefiHeli CKOPOCTH CKOJIb)KeHUsT OpycKa WM ABVDKEHHsS IIapHKa TI0
HaK/IOHHOM TJIOCKOCTH.

OmnpezienieHre yCKOPEHHsI Tejla TMPU PABHOYCKOPEHHOM /IBWKEHWH I10 HAK/IOHHOW
TIJIOCKOCTH.

VccnemoBanue 3aBUCMMOCTH IyTU OT BPEMEHU TIPU PaBHOYCKOPEHHOM /IBWKeHUU 6e3
HayajbHOW CKOPOCTH.

[TpoBepka TWIIOTE3bl: €C/AU TPU PABHOYCKODEHHOM [IBI)KEHWUM 0e3 HauaJbHOU
CKOPOCTM TIYTH OTHOCATCA KakK psii HEUETHBIX UHMCeJ, TO COOTBETCTBYIOL[HE
TPOME)KYTKU BpeMeHU OJJMHAKOBBI.

WccnemoBanvie 3aBUCUMOCTH CWIbI TPEHHMS] CKOJIbXKEHWS OT CWIbl HOPMabHOIO
JlaBJIeHMUS.

Ornipezenienre Ko3(pduieHTa TPeHUs] CKOTbKeHUSI.

OmnpeienieHre ECTKOCTHU TIPY>KUHBI.

Omnpenenenve paboTbl CUMBbI TPEHWS TIPM PaBHOMEDHOM [BIDKEHUM Tejla TI10
TOPU30HTA/IbHOW MTOBEPXHOCTH.

Onpepenenve paboThl CWIbI YIPYroCTH TPH TMOABEME Ipy3a C HCIOIb30BaHUEM
HETIOZIBVPKHOTO U TO/IBV)KHOTO OJIOKOB.

W3yueHue 3aKOHa COXpaHeHUsI SHEPTHH.

Pazgen 9. MexaHnueckue KoyieOaHHUSI ¥ BOJTHBI.

KonebarenbHoe nBmkeHue. OCHOBHbIe XapaKTepUCTHUKW KoyieOaHUWM: Tepuoji, 4acToTa,
amruidtyza. MaTtematnueckui W TIPY)KMHHBIM MasiTHUKU. IlpeBpaieHne 3Hepruu Iipu
KosiebaTe/IbHOM /IBVPKEHUH.

3aryxatoiye Kosebanus. BuiHykaeHHble KosiebaHus. Pesonanc. MexaHndyeckre BOJTHBI.
CgolicTBa MexaHMUeCKUX BOJIH. [Ipofjo/ibHBIe U MOoNepeyHble BOMHBI. [I11Ha BOJIHBI M CKOPOCTh
eé pacnipocTpaHeHusl. MexaHn4eckue BOJIHBI B TBEPZOM TeJjle, CeCMUYeCKHe BOJIHBI.

3Byk. ['/poMKOCTB 3ByKa U BbicOoTa TOHa. OTpakeHue 3ByKa. VIHppa3ByK U y/IbTpa3BYK.

LemoHcmpayuu.

1. HabmopeHue KoneGaHuM Tesl MO, JeMCTBHUEM CUJBI TSDKECTU U CUJTBI YTIPYTOCTH.

2. HabmogeHue KoebaHuii Tpy3a Ha HUTH U Ha TIPY’>KUHE.

3. HabstogeHue BbIHYKAEHHBIX KojiebaHUI U pe30HaHca.

4. PacnpocTpaHeHue MPOJOJIBbHBIX U NONEePeYHbIX BOH (Ha MOJeNn).

5. HabmozieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYeCKUW pe30HaHC.

JlabopamopHble pabombl U ONbIMbl.

1. OmpezeneHue 4acTOTHI ¥ MeproAa KoyiebaHWi MaTeMaTHueCcKoro MasiTHUKA.

2. OmpepeneHue YaCTOTHI U TTepHo/a KoyiebaHui MPYKUHHOTO MasiTHUKA.

3. UccnenoBaHue 3aBUCHMOCTH Tieprofia KosjiebaHWi TIOZABEIIeHHOTO K HUTH Tpy3a OT
JJTUHBI HUTH.

4. VccnenoBaHue 3aBUCMMOCTH Tepyo/ia KosiebaHWi MPY>KWHHOTO MasiTHUKA OT MacChl
rpysa.

5. TIpoBepka He3aBHCHUMOCTH Tepuofa KomebaHWil rpy3a, MO/BEIIeHHOTO K HHUTH, OT

Macchl Tpy3a.
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6. OmbITBl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb TIepHOZAA KoyiebaHWd TPY>KUHHOTO
MasiTHUKa OT MacChl IPy3a U KECTKOCTH TIPY>KUHBI.
7. VI3MepeHue yCKOpeHHs CBOOOZHOTO Ta/|eHusl.
Paspen 10. DyieKTpoMarHuTHOe I1071e U 3/1IeKTPOMarHUTHbIE BOJTHBI.
ONeKTpOMarHuTHOe T0/ie. JJIeKTPOMAarHUTHbIe BOJIHBI. CBOMCTBA 3/IeKTPOMAarHUTHBIX
BosH. llIKana 371eKTpoMarHMTHBIX BOJTH. VICIo/ib30BaHMe 3/1eKTPOMarHUTHBIX BOJH /11 COTOBOU
CBSI3U.
OnekTpomarHuTHas npyupoga ceeta. CKopocTh cBeTa. Bo/iHOBBIe CBOMCTBa CBeTa.
LemoHcmpayuu.
1. CpolicTBa 3/1eKTPOMarHUTHBIX BOJIH.
2. BoJsHOBBIE CBOUCTBA CBeTa.
JlabopamopHble pabombl U ONbIMbl.
1. Vi3yueHue CBOMCTB 3/1IeKTPOMAarHUTHBIX BOJIH C TIOMOILBI0 MOOM/IbHOTO TenedoHa.
Pa3nen 11. CBeToBbI€e SIBJIEHUSI.
JlyueBass Mozenb cBera. VctouHuky cBeta. [IpsMosvHeliHOe pacripoCcTpaHeHHWe CBerTa.
3armenus Comnnua u JIyHel. OTpaxkeHue ceta. I1710ckoe 3epkasno. 3aKOH OTpakeHUs! CBeTa.
IIpeniomiieHve cBeTa. 3aKOH IpejioMJIeHUs cBeTa. [Io/1HOe BHyTpeHHee OTpa)keHHe CBeTa.
Wcrnonb3o0BaHue MOHOr0 BHYTPEHHEI'O0 OTPayKeHUs! B OIITUUeCKUX CBETOBOZaXx.
Jlunza. Xog nyued B suH3e. OnrTuyeckass cucrema (oToarrnapata, MHUKpPOCKOMNAa U
Tesieckorna. I'1a3 kak onTuyeckasi cucreMa. byiM30pyKoCTs U 1a/IbHO30PKOCTb.
Pasnokenue 6emoro cera B crieKTp. OnbiThl HbtoTOHa. Cli0’KeHHe CreKTpanbHBIX [{BETOB.
Jucnepcus ceeta.
LemoHcmpayuu.
1. TIpsimonMHelHOe pacrpocTpaHeHre CBeTa.
OTtpakeHue cBeTa.
[MonyueHue n300pakeHUH B TJIOCKOM, BOTHYTOM U BHIMTYK/IOM 3epKasiax.
IIpenomiieHuve ceeta.
OrnTuuecKrii CBeTOBO/I.
Xopg nyueit B coOMparoLLeil TiH3e.
XoJ nyuyel B pacceuBarolLleld IMH3e.
[MTonmyueHne n300pa>keHUH C TIOMOLIBIO JIFH3.
[TpuHLMN feiicTBUS oToanmnapaTa, MUKPOCKOIIA U TeleCcKOora.
10. Mopens ria3sa.
11. Pa3noxxeHue 6esioro cBeTa B CIIEKTP.
12. TlonyueHue Gesoro cBeTa Ipy C/I0YKEHHWH CBETA PAa3HBIX LIBETOB.
JlabopamopHble pabombl U ONbIMbl.
1. WccnenoBaHue 3aBUCMMOCTH YIIa OTpaKeHHs CBeTOBOTO Jly4ya OT yrJia MazieHusl.
2. W3yueHue xapaKTepuCTUK U300pakeHHs TIpeiMeTa B IJIOCKOM 3epKarie.
3. HccnepmoBaHye 3aBUCMMOCTH yIVIa TPe/IOM/IEHUs] CBeTOBOIO Jiy4a OT yIJia NafleHusl Ha
IPaHuLie «BO34YyX—CTEKIIO».
[MomyueHne M300pa’keHNUH C TTIOMOILIbI0 COOMPAIOLI|e TUH3BI.
Onpepenenrie GOKyCHOTO PacCTOSTHUS U OTITUUECKOM CHTbI COOMparoLLiel TMH3BI.
OTMBITHI TIO Pa3IOKeHHIO OesIoro cBeTa B CIIEKTP.
OnbITHl TI0 BOCIIPUSATHIO IBeTa TPeJMeTOB TMpU WX HabJoJjeHUd Yepe3 LIBETOBbIe
GUIBTPEI.
Pa3nen 12. KBaHTOBBIe sIBI€HUS.
OnsbiThl Pe3epdopza v ninaHetapHasi Mogienb atoMa. Mogens atoma bopa. Vcnyckanve u
rorsioujeHre ceeta aToMoM. KBaHThI. JIMHelyaTble CIeKTphI.

LoONUT WD
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PapyoaktBHOCTE. Anbta, Oera- u ramma-m3nyueHusi. CTpoeHHMe aTOMHOTO sifipa.
HyknoHnHasi mogens artomHoro sigpa. M3oronbl. PapnoakTuBHbIe TmipeBpaieHus. [lepuof
T0JIypacriazia aTOMHBIX s17iep.

AnepHble peakuMy. 3aKOHbI COXPAHEHUS 3apsi/IOBOT0 U MacCOBOT'0 UMcesl. JHeprusi CBs3U
aTOMHBIX szep. CBaA3b Maccel M 3HepruM. Peakiuu cuHTe3a U feneHus sgep. VcTouHuKH
sHepruu CoJiHLIa U 3BE3].

AnepHas sHepretvka. [leliCTBUS paIMOAKTUBHBIX U3/TyUeHUU Ha )KUBbIe OPraHU3MBI.

Llemoncmpayuu.

1. CrexTpsl U3yuyeHus U MOIJIOLeHUs.

CrieKTphbl pa3/IMUHbIX Ta30B.

CrniekTp BoZOpOJA.

HabmopeHue TpekoB B Kamepe BunbcoHa.

Pabota cuéTyrka MOHU3UPYIOIIMX U3TyUeHUH.

Peructpanus usnyuyeHusi NpyupoJHbIX MUHEPA/IOB U MPOAYKTOB.

Ha6opamopr1e pabombl u onbIMbL.

1. HabmoseHue CIUIOIIHBIX U IMHEeHUAThIX CIIeKTPOB U3/TyUeHusl.

2. WccnepoBaHue TPeKOB: M3MepeHMe 3SHepruy 4YacTUllbl [0 TOPMO3HOMY IyTH (IO

¢doTtorpadusam).

3. W3mepeHue paZiioakKTUBHOIO (pOHa.

[ToBTOpPHUTE/IEHO-00001IAOIIHH MOy /Ib.

[ToBTOpUTENBEHO-0000IIIAfOIME ~ MOAY/Mb  TIpeAHA3sHaueH [yl CUCTeMaTH3alud |
0000111eHUsT TIPeAMETHOTO CO/iepyKaHUsl U OTIbITa JIesITe/TbHOCTH, TIPUOOPETEHHOT0 TIPU U3yUeHUH
BCero Kypca (hY3vKH, a Takke [/ MOJrOTOBKM K OCHOBHOMY I'OCYy/]JapCTBEHHOMY 3K3aMeHy 10
¢bu3suKe /7151 00yJaroLMXCsi, BIOPABIIKX 3TOT YueOHbIN MpeiMeT.

IIpy wum3yyeHMM [aHHOIO MOZYJII peaju3yloTCd U  CUCTeMaTU3NpYIOTCS  BUJbI
JlesiTeTbHOCTH, HAa OCHOBe KOTOPbIX oOOecrieunBaeTcsi JIOCTW)KeHHWEe TIpeIMeTHBIX U
MeTanpegMeTHbIX TIJIAHAPYE€MBIX pe3yJIbTaTOB o0yueHwus, ¢dbopmupyetcs
eCTeCTBEHHOHAYYHasirpaMOTHOCTb: OCBOEHME HAay4HbIX METOJ0B HWCC/Ie/l0BaHUsl  SIBJIEHUU
NPUPOJbI M TEXHWKW, OBJIaJleHWe YMEeHUsSMH OOBSCHATh (hU3MUecKHe sIBJIeHUs, TPUMeHSS
T0JlyYeHHbIe 3HaHUs, pellaTh 3a7jaud, B TOM YMUC/Ie KaUeCTBEHHbIE U SKCIIepUMeHTa/TbHbIE.

[IpyHIMIIMANBHO eATebHOCTHBIA XapakTep JaHHOTO pasfiesia peajn3yeTcs 3a CYET TOro,
yTO 00yyarolecs: BBITMOJIHSIOT 3a/laHus], B KOTOPBIX UM Ipe/iiaraeTcs:

Ha OCHOBE TI0J/TyYeHHBIX 3HAHUM pacIio3HaBaTh U HAYYHO OOBSICHATH (PM3NUECKHe SBJIeHUs
B OKpY»Karol1lei MpUpOo/ie 1 TIOBCEeJHEBHOM »KWU3HU;

WCTI0/Ib30BaTh Hay4yHble METO/bl MCC/Ie/l0BaHNsl (PU3MUECKUX SIBI€HWM, B TOM 4MC/e /s
MPOBEPKHY TUIOTE3 U MOYyUeHUs] TeEOPeTUYECKUX BbIBOJIOB;

OOBSICHATHL Hay4yHble OCHOBBI Hambosiee Ba)KHBIX [JOCTHDKEHHWH COBPEMEHHBIX TeXHOJIOTUH,
HarnpyvMep, MPaKTUYeCKOro MCIO0/b30BaHUSl Pa3/MYHbIX MCTOYHMKOB SHEPrMM Ha OCHOBe
3aKOHa IIpeBpallleHNs] U COXpaHeHUsI BCeX U3BECTHBIX BU/IOB SHEPIUH.

oA wWN
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IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUS IMTPOI'PAMMBI 110 ®M3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHUA

V3yuenne ¢(u3MKM Ha ypOBHE OCHOBHOTO 00Iiero o0Opa3oBaHUs HampaB/ieHO Ha
JIOCTH)KeHHe JTMUHOCTHBIX, MeTarpeJMeTHbIX U MpeIMeTHbIX 00pa30BaTe/IbHbIX pe3y/IbTaToB.

B pe3synbrare wu3yueHus (U3MKA Ha ypOBHE OCHOBHOTO oOrmiero o6pa3oBaHusi y
oOyuatotiierocsi 6y1yT copMUpPOBAHBI CeyIOL1e TUUHOCTHbIE Pe3yJbTaThl B UaCTH:
1) naTpMOTHUUECKOT0 BOCIIUTAHUS:
- TpOSIB/IeHHEe WHTepeca K WUCTOPUM U COBPEMEHHOMY COCTOSIHHMIO POCCHUHCKOM (DM3UYecKOu
HayKU;
- LIeHHOCTHOE OTHOLLIEHUE K JOCTH)KEeHHUSIM POCCUNCKUX YUYEHBIX-(PU3UKOB;
2) rpaKJ,@HCKOr0 U yXOBHO-HPaBCTBEHHOI'O BOCITUTAHUSI:
- TOTOBHOCTb K AaKTMBHOMY Y4YaCTHIO B 0OCY)XJeHUW OOIleCTBeHHO3HAUMMBIXH STHUECKHX
nipo6sieM, CBSI3aHHBIX C TIPAKTUUECKUM TIPUMeHeHHeM JOCTKeHUH (Hr3nKy;
- 0CO3HaHMe BaKHOCTHU MOPa/IbHO-3TUUECKUX MPHHLUIIOB B /1eATe/IbHOCTH YYEHOTrO;
3) 5CTeTUYeCKOro BOCIUTAHUS:
- BOCIIpUSITUE SCTEeTMYECKUX KauecTB (PHU3UUECKOM HAyKU: €€ TrapMOHHMYHOIO IOCTPOEHMs,
CTPOrOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) L1IeHHOCTY HayYHOT0 [O3HaHUSI:
- OCO3HaHMe LIeHHOCTH (PM3MUeCcKoi HayKHU KaK MOIIHOTO MHCTPyMeHTa M03HaHUsI MUpa, OCHOBBI
Pa3BUTHS TEXHOJIOTHH, Ba)KHENILIEN COCTaBIISIOIIEN KyIbTYpbl;
- pa3BUTHe Hay4HOM JF0003HATeIbHOCTH, MHTepeca K UCC/IeJ0BaTeIbCKOM [1esITeTbHOCTH;
5) opMrpoOBaHUs KY/bTYPHhI 3[0POBbSI U IMOLIMOHA/ILHOTO 0/1ar ooy uusi:
- O0CO3HaHMe IjeHHOCTH Oe3oracHOro obpasa >KM3HU B COBPEMEHHOM TEXHOJOTHYeCKOM MHPE,
BaXHOCTU TIpaBW/ 0Ge30racHOro ToBeJieHHs Ha TPAHCIOPTe, Ha J0porax, C 3/eKTPUYeCKUM U
TEIJIOBBIM 000pY/[0BaHHEM B [[OMAILIHUX YC/IOBUSX;
- c)opMHUPOBAaHHOCTh HaBbIKa pedieKCHU, TpU3HaHKe CBOEro rpaBa Ha OLIMOKY U TakKoro e
TrpaBa y Jipyroro 4yejoBeKa;
6) TPyAOBOr0 BOCITUTaHUS:
- aKTMBHOE yuaCcTHe B DeIIeHNM TpPaKTHUecKWx 3ajau (B paMKax ceMbH, 0Opa3oBaTesbHOMN
opraHu3aliu, ropo/ia, Kpasi) TeXHOJIOTHUeCKOW U COL[Ma/IbHOW HarpaB/ieHHOCTH, TPeOYIoIUX B
TOM YHMC/Ie U (PU3NUeCKUX 3HaHUi;
- UHTepeC K MPaKTUYeCKOMY U3yueHUI0 Npodeccuii, CBsI3aHHBIX C (PU3UKOI;
7) 9KOJIOTMYeCKOro BOCITUTAHUS:
- OpUeHTalWsi Ha TipuMeHeHHe (U3WUYeCKUX 3HAHUNM [jig pelleHUs 3a7ad B o00sacTu
OKpY’Karolllel Ccpe/ibl, TJIaHUPOBAaHUsI TIOCTYIIKOB U OLIEHKHM MX BO3MOJXKHBIX I1OC/IICTBUM [Is
OKpY’Karollleil cpefibl;
- 0CO3HaHHe I7100aFHOTO XapaKTepa SKOIO0THUeCKUX Mpo0/ieM U My Tell UX pelleHus;
8) ajanTraiuy K U3MeHSIIOLMMCS YCJIOBUSIM COL[MaTIbHOM M MPUPOJHOM CpeJibl:
- TOTpeOHOCTL BO B3aMMOJEHCTBUY TIPY BBITIONIHEHUH MCCIe[0BaHUN U TMPOEKTOB (hHU3HUeCcKOit
HarpaB/IeHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM [IPYTHX;
- TIOBBIIIIEHUE YPOBHS CBOEI1 KOMIIETEHTHOCTU uepe3 NPaKTUYeCKyo /1esTe/IbHOCTh;
- oTpe6HOCTh B ()OPMUPOBAHMYU HOBBIX 3HaHHM, B TOM 4uc/e (GOpMYIUPOBATh UJeH, TIOHSTHS,
TUATIOTe3bI O PU3NUECKUX 00BeKTaxX U SBJIEHUSX;
- 0CO3HaHUe Je(ULIMTOB COOCTBEHHBIX 3HAaHUM U KOMITeTEHTHOCTel B 06/1acTy HU3MKY;
- TUTAaHUPOBaHKe CBOET0 PAa3BUTHS B IPUOOPETeHNH HOBBIX (Pr3NUYeCKUX 3HAHUM;
- CTpeMJieHHe aHa/lW3UpOBaTh W BBISIB/ISATH B3aMMOCBSI3U TPUPO/IbI, 001[eCTBa U SKOHOMHKH, B
TOM YHMCJIe C UCIO0JIb30BaHWeM (M3MUeCKHX 3HaHUi;
- OLIeHKa CBOMX JIeCTBUM C yUETOM B/IMSIHUSL HA OKPY’KAIOILyI0 Cpe/ly, BO3MOXKHBIX T7I00a/TbHBIX
MOC/Ie/ICTBUM.
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METAITPEJMETHBIE PE3YJ/IbTATbI
B pe3ysibraTe OCBOeHMsi MporpamMMbl MO (M3MKe Ha YPOBHE OCHOBHOrO 00iero
obpa3zoBanust y oOyuaromjerocss OyayT chOpPMHpPOBAHbI MeTarnpeJIMeTHbIE DPe3yJ/bTaThl,
BK/TFOUAOII[Me TI03HABaTe/IbHbIe YHHUBEpCajbHble YyuyeOHble [eHCTBUS, KOMMYHHUKAaTHBHBIE
yHUBepCasibHble yueOHbIe 1eCTBYS, PeTy/IATUBHbIe YHUBEpCaIbHbIe yueOHbIe eliCTBUYSI.
[MTo3HaBaTe/bHbIE YHUBEPCAIbHbIE YUeOHbIe AeHCTBUS
ba3oBble nornyeckue JeiCTBUS:

BBLISIB/ISITh U XapaKTePU30BaTh CYII[eCTBeHHbIe TIPHU3HAKU 00BbEKTOB (SIBJIEHUM);
yCTaHaB/IMBaTh CYIIeCTBEHHBIA MPU3HAK KIacCU(UKaLUM, OCHOBaHUS AJisi 000011eHu s
Y CpaBHEHHUSI;

BBISIB/ISITH 3aKOHOMEPHOCTH Y TIPOTUBOpPEeUMsi B pacCMaTpuBaeMbix ¢akTax, JaHHBIX U
Ha0JTI0/IeHUSTX, OTHOCSIINXCS K (PU3NUECKUM SIBJIEHUSIM;

BBISIB/ISITh TIPUUMHHO-CJIe/ICTBEHHbIE CBSI3W TPU U3yueHUU (U3NUeCKUX SIBJIEHUM U
MpOLIeCCOB, /fie/laTb BBIBO/bI C MCIOJ/Ib30BaHUEM [IeYKTUBHbIX W WHAYKTUBHBIX
YMO3aK/H0UeHU, BbIIBUTaTh TUIIOTE3bl O B3aUMOCBSI3X (PM3NUECKUX BeJTUUUH;
CaMOCTOSITe/IbHO ~ BbIOMpaTh Crmocob peleHusi yueOHOW  GuU3MUECKOM  3aauu
(cpaBHeHHE HECKOJBKWX BApWAHTOB pellleHusi, BbIOOp Haubosiee TIOAXOASAIIErO C
Y4ETOM CaMOCTOSITe/IbHO BbiZIe/IeHHbIX KDUTEPUEB).

BbasoBbie ucciefioBatenbckue 1eACTBUS:

WCTI0/Ib30BaTh BOTIPOCHI KaK MCC/IeI0BaTe/TbCKUM MHCTPYMEHT TO3HaHMUS;

NIPOBOJUTb TI0 CaMOCTOSATE/IbHO COCTaBJI€HHOMY IUIaHY OIIbIT, HeCJO0XKHbIN
¢busnueckuii SKCriepuMeHT, HeOosIblIIoe UcceloBaHre (HU3UUeCKOTo sIB/IeHUS;
OLleHMBaTh Ha NPMMEHMMOCTb M [JOCTOBEPHOCTb MH(OPMALMIO, M0JyUeHHYI0 B XO7e
WCCIIeIOBaHUS WU SKCTIePUMEHTa;

caMocTosiTesIbHO  (hopMynMpoBaTh  000OIIeHWsT W BBIBOABI 10  pe3yJsibTaTam
TIPOBe/IEHHOT0 Hab/TF0/IeHus, OTIbITa, UCC/Ie/I0BaHMUS;

MIPOTHO3MPOBATh BO3MOXKHOE Jja/ibHelllee pa3BUTHe (PU3MUECKHX TPOLIeCCOB, a TaKxkKe
BBI/IBUTATh TIPEATIOI0KeHUs 00 X Pa3BUTUM B HOBBIX YC/IOBHUSIX U KOHTEKCTaX.

Pabora c uadopmaryei:

TIPUMEHSITb pa3/IMuHble MeTO/bl, UHCTPYMEHThl W 3arpochl MpU TIOUCKe U OTOOpe
WHGOPMALIMY WU JaHHBIX C YUYETOM TIpe/IOKeHHON yueOHOU (hHU3UUecKol 3a/1auu;
aHa/IM3UpOoBaTh, CUCTEMATU3UPOBaTh M WHTEPIPETUPOBaTh MH(POPMALMIO Pa3/IAYHbIX
BU/IOB U (DOPM Ipe/CTaB/IeHNUs];

CaMOCTOSITeJIbHO BBIOMpaTh ONTUMaIbHYI0 (opMy MpejcTaBieHuss WHGOpPMALUKA U
WITFOCTPUPOBATh pelllaeMble 3a/jlayd HeCA0KHbIMM CXeMaMH, JuarpaMMaMH, HHOM
rpadvKoii ¥ UX KOMOMHALIASMHU.

KoMmMyHHKaTHBHBIE YHUBEpCaIbHbIe YueOHbIe AeHCTBYS:

B Xofle oOCyXzeHusi yuyeOHOro MaTepuasa, pe3y/jbTaToB JabopaTOpHbIX paboT u
MPOEKTOB 33/laBaTh BOIIPOCHI TI0 CYI[ECTBY 00CY>KaeMOi TeMbl U BbICKa3bIBaTh WJeH,
HalleJieHHbIe Ha pellleHue 3a/laud U Mofjiep)KaHue 6/1aroykenaresibHOCTH O0ILeHus;
COTIOCTaB/IATE CBOM CYXK/AEHWS C CYXAHWsAMH [JPYTUX YYaCTHUKOB [IMajora,
oOHapy’KMBaTh pa3/lyKe U CXO/CTBO TO3ULUH;

BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX Y MMCbMEHHBIX TEKCTaX;

nyO/IMYHO  TIPeACTaBISTb  pe3yJ/bTaThbl  BBIOJHEHHOTO  (PU3MUECKOro  OIbiTa
(sKcriepyuMeHTa, UCCeoBaHus, POEKTa);

TOHMMAaTb W MCII0/Ib30BaTh MpeUMyIlecTBa KOMaHAHON M WHWBUAYa/JbHOW paboThI
TIPY PellleHnH KOHKPETHOU (pu3ruecKol pob/ieMsr;

MPUHUMATh L[eId COBMECTHOM [lesTeJIbHOCTH, OpraHW30BbIBaTb [JeMCTBUSI TIO eé
JOCTYDKEHUIO: PacripeiesiiTh POJH, 00CYK/aTh MPOLIeCChl U Pe3ysIbTaThl COBMECTHOU
paboTel, 0000111aTh MHEHUST HECKOJIBKUX JIFO/Iel;
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® BBINOJHATH CBOK YaCTh pabOThI, [JOCTUTas KauyeCTBEHHOTO pe3ysbTaTa MO CBOEMY
HarpaB/IeHUIO ¥ KOOPAUHUPYS CBOM JEeWCTBUS C APYTMMH YeHaMu KOMaH/ibl;
® OI[eHMBATh KauecTBO CBOero BK/IaZa B 0OOmMH TIPOAYKT TIO KDPUTEPHSM,
CaMOCTOSITEeJIbHO C(POPMY/TMPOBaHHBIM yUaCTHUKaMU B3aUMOZEUCTBUS.
PerynaruBHbIe YHUBepCabHbIe yueOHbIe JeHCTBUS
CamoopraHu3anus:
®  BBISB/IATH MPOOIEMBI B )KU3HEHHBIX M YUeOHBIX CUTYalUsX, TPeOYIOIMIUX /IS PellleH st
(br3nUyecKrX 3HaHU;
® OpHEHTUPOBAThCSl B PA3/IMUHBIX MOAXOAAX TPUHATUS pelleHud (MHAUBUAYaIbHOE,
MIPUHATHE pelleHus B TPYIIie, IPUHATHE PeLleHUI TPYIon);
®  CaMOCTOSITE/IbHO COCTaB/ISITb aArOPUTM pellieHUs (U3WYECKOW 3a/auM WM T/laHa
WCC/IeIOBaHUS C YYETOM MMEIOLIUXCST PeCypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh Tpe/ijlaraeMble BapUaHThI PelleHU;
® fenarth BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pelleHue.
CaMOKOHTpOJIb, IMOLIMOHAIbHBIA UHTEJIEKT:
® /aBaTh a/|eKBATHYIO OLIEHKY CUTYallMy U MpeJJiaraTh IJlaH eé U3MeHeHHsI;
® OO0BACHATH TIPUUMHBI [JOCTHKEHUS (HEHOCTKEHWs) pe3y/bTaToB [esiTe/TbHOCTH,
JlaBaThb OLIeHKY MPHUOOPeTEHHOMY OIIBITY;
® BHOCUTb KODPEKTHBHI B [IeSiIT/IbHOCTh (B TOM UMCJ/ie B XOJ, BbITIOJIHEHUST (PU3NUECKOT0
WCC/IeIOBaHUsT WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITE/IbCTB, WM3MEHUBIIUXCS
CUTyallii, YCTAaHOBJ/IEHHBIX OIHMOOK, BO3HUKIIIUX TPY/THOCTEH;
® OLleHMBAaTh COOTBETCTBUE pe3y/bTaTta L{e/d U YCJI0BUSIM;
® CTaBUTH Ce0sl Ha MECTO JIPYTroro 4ejioBeKa B XOjle CIiopa WM AUCKYCCHUA Ha HaYUYHYIO
TeMy, TIOHWMaTb MOTHBbI, HAMEPEHUS U JIOTHKY JIpyroro;
® [pu3HaBaTb CBOE TIpaBO Ha OIMMOKYy TpW pellleHWd GU3NYECKUX 3a/au WIA B
yTBEpPK/IeHHsIX Ha Hay4Hble TeMbI U TaKOe >Ke MpaBo Jpyroro.
INPEAMETHBIE PE3YJ/IBTATHI
K koHily oOyueHusi B 7 Kjacce TipeJiMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE [I0JKHbI
oTpakaTb C(hOPMHUPOBAHHOCTD y 00YYaIOIINXCS YMEeHUH:
® UCI0/Ib30BaTh TMOHATHS: (U3UUYecKMe W XUMWYeCKWe siBjieHUs, HabmrozeHue,
9KCIMePUMEHT, MO/ie/lb, TUMOTe3a, eAUHULIbI (U3UUecKUX BeJWYMH, aTOM, MOJeKyJa,
arperaTHble COCTOSIHUSI BelljecTBa (TBEpJoOe, >KHUJKOe, ra3000pa3HOe), MexaHUUecKoe
JBIDKeHWe  (paBHOMEDHOe, HepaBHOMEpHOe,  MPsSMOJIMHENMHOe),  TPaeKTOpHs,
paBHOJENCTBYIOWass cuia, Jedopmaius (ynpyrasi, IJlacTUUecKas), HeBeCOMOCTb,
Co0OIIIatoIrecst COCY/IbI;
® pa3nuuaTh sBJeHUus (AUQQy3us, TEMIOBOe JABW)KEHHE YaCTUL] BellecTBa, paBHOMEPHOe
JIBIDKeHWe, HepaBHOMEpHOe JBIKeHUe, UHepLusi, B3aUMOJeCTBYUe Tesl, paBHOBecHe
TBEPJBIX Te/l C 3aKperieHHOM OCbI0 BpallleHus, Iepefaya [jaBjaeHUs TBEPAbIMU
TeJlaMH, XKUIKOCTSIMU U Ta3amMH, aTMOCc(epHoe /aBjieHue, TjlaBaHre Tesl, TIpeBpalleHust
MeXaHWUYeCKOM SHepryu) Mo OMUCaHHI0 X XapaKTepHbIX CBOMCTB U HAa OCHOBE OIIbITOB,
JIeMOHCTPUPYIOIIUX AaHHOe (GU3nUYecKoe siB/IeHUE;
® pacrio3HaBaTh MPOSIBJIEHWEe U3yUeHHbIX (PU3NUECKUX SIBJIEHMI B OKPY>KarollleM MUpe, B
TOM uuc/ie (pu3nueckue siBJieHUSI B TIPUPOJe: TIPUMephl [BIKEHUS] C pa3/MYHbIMU
CKOPOCTSIMM B >XMBOW M HEXUBOU TpUpOJe, [eWCTBUE CWUIbl TPEeHHUs B MPUPOJE U
TeXHUKE, B/IMSTHUEe aTMOC(HEPHOTO /[aB/ieHHsI Ha >KUBOW OpraHW3M, ITUIaBaHUe pbIO,
pbluarv B Tejie uesioBeKa, NP 3TOM TepeBOJUTh MpaKTHUeCKyr 3ajauy B yueOHYIO,
BbIZIeJISITh CYIIleCTBeHHbIe CBOMCTBA (TPH3HAKU) (PU3NUeCKUX SIBJIEHU;
®  OMNUChIBaTh M3y4YeHHbIE CBOMCTBA Tel U (PU3NYECKUe SIBJIEHUS], UCTIO/Ib3ys (PU3NUecKue
Be/IMUMHbI (Macca, 00BEM, TUIOTHOCTh BEIIeCTBA, BpPeMs, IyTb, CKOPOCTb, CpPeIHSIS
CKOpPOCTb, CW/Ja YNPYrOoCTH, CUIA TSKeCTH, BeC Teja, CWIa TpPeHWs, [aBjeHHe
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(TBEépOTO Tesa, >KUAKOCTH, Ta3a), BBITAJKWBAIOINAs CHWIa, MeXaHWYecKas pabora,
MOIIIHOCTb, ILJIEYO CWIbl, MOMEHT CH/Ibl, KO3((QUIIMEHT TI0/Ie3HOr0 JAeUCTBUs
MeXaHW3MOB, KUHeTUYecKasi U TOTeHLWabHasi SHeprus), NpyU OMUCAHUW TIPaBUIbHO
TPAKTOBaTh (PU3NUECKUM CMBIC/T UCIIO/Ib3YeMbIX BeJIMUMH, UX 0003HaUeHHUs U eJUHULIBI
bu3nuecKux BeUUMH, HAXOAWUTh (POPMYJbl, CBS3bIBAIOLME JAHHYI0 (PU3NUYECKYHO
Be/IMUMHY C JPYTMMU BeJIMUMHAMU, CTPOUTH TpaUKy H3yueHHBIX 3aBUCHMOCTeN
bur3nuecKrx BeJIMUUH;

XapaKTepu30BaThb CBOMCTBA Tes, (PU3nWUecKude SIBJIEHWSI WM TIPOLIeCChI, WCIIO/b3Ysl
rpaBW/a CJI0KeHUs CUj (BAOMb OJHOW MPsSMOW), 3aKOH ['yka, 3akoH Ilackasnsi, 3aKOH
Apxumesia, TpaBWIO paBHOBecHsi pbiuara (6si0Ka), «30710TOe TIPaBU/IO» MeXaHHWKH,
3aKOH COXPAaHEHHsI MeXaHWYeCKOW »SHepruM, TpU STOM JaBaTb CJOBECHYHO
(hopMyJTMPOBKY 3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUUeCcKoe BbIpa)KeHHUe;

OOBSICHATE (PU3NUECKHE sIBJIEHWs], TIPOLIECChl W CBOKMCTBA Tejl, B TOM YHC/Ie W B
KOHTEKCTe CUTyaluil MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BbISIBJISATh MPUUHMHHO--
CJIe[ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHeHHe U3 1—2 JIOTMUeCKUX I1aroB ¢ Ornopou Ha 1—
2 U3yYeHHbIX CBOWCTBA (PU3NUECKUX sIBJIeHUM, (PU3NUECKUX 3aKOHa WU
3aKOHOMEPHOCTY;

peliaTb pacuéTHble 3afaud B 1-2 [eWCTBUS, WCIOMb3ysl 3aKOHbI U (OPMYJIbI,
CBsi3bIBarollue (hu3MuecKWe BeJMUYMHbI: Ha OCHOBe aHaau3a YC/IOoBUSL 3aJaud
3aMMUChbiBaTh KpaTKOe YC/IOBHWe, TMOACTaB/sATh (r3uueckue BelUUMHbI B (OPMYJ/bl U
TIPOBO/IUTh PACUETHI, HAXO/AWUTh CIPABOYHBIE [aHHbIE, HEOOXOAWMbBIE /ISl peIIeHUs
3a/lau, OLIeHUBaTh PeaIMCTUYHOCTh MOJyUeHHON (PU3NUecKoi BeJTMUUHBI;
pacro3HaBaTh MPOOIEMbI, KOTOPblE MOKHO PEIIUTh TIPU TOMOIIM (U3NUECKUX
MEeTOZIOB, B OINKMCAHWU MCC/Ie/IOBaHUs BbIIEJIATh TIpOBepsieMoe TIpe/IosioKeH e
(rumote3y), pa3nuuaThb W HWHTEPIPETUPOBaTh IO/yUeHHBbIM pe3y/abTaT, HAaXOUTh
OLIIMOKH B XO/ie OTIbITA, /le/laTh BBIBOAIBI TI0 €T0 pe3y/IbTaTaM;

TIPOBO/IUTH OTIBITHI TI0 HAOJIOZIEHNI0 (DU3NUECKUX SIBJIEHUH WM (GU3NUeCKUX CBOWCTB
Teq: (OpMySMpOBaTh TpOBepsieMble TIPEATIOIOKEeHUs], COOUpaTh yCTAaHOBKY W3
TIpe/IJIO’KEHHOT0 000PY/J0BaHUSI, 3aMMChIBAaTh X0/ OTbITa U JOPMYJ/IMPOBATh BHIBO/IBI;
BBITIOJTHATE TIPSIMble M3MePeHUsI PaCcCTOSIHUSI, BpeMeHH, MacChl Tefa, 00bEéMa, CHUIbI 1
TeMITePaTyphbl C WCTOb30BAaHHEM AHAJIOTOBBIX M IU(POBLIX MPUOOPOB, 3aNUCHIBATH
ToKa3aHus TpPUOOPOB C YUETOM 3aJjlaHHOM abCOMIOTHOM TIOTrPELTHOCTH U3MepeHHH;
MPOBOJIUTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHOW (hM3UUYecKOW BeSMUMHBI OT JIPYrou C
HCII0/Ib30BaHHEM TIPSIMBbIX U3MepeHul (3aBUCUMOCTH MyTH PaBHOMEPHO [IBUKYILETrocsi
Tesia OT BPeMeHH! JBW)KeHUsI Tesla, CUIbl TPEHUSI CKOJIbXKEeHUsI OT Beca TeJja, KauecTBa
00pabOTKK TIOBEPXHOCTeH Te/ll U He3aBUCUMOCTHA CWIbI TpPEHHS OT ILIOU[aAN
COTIPUKOCHOBEHHSI TeJl, CUJIbl YIPYTOCTA OT Y[J/IMHEHHWsl TIPY>KUHBI, BbITa/JIKUBAOILlei
CWIbl OT 00BEMa TMOTPY)KEHHOM YaCTW Tela U OT IIJIOTHOCTA JKUAKOCTH, eé
HEe3aBUCHMOCTA OT TUIOTHOCTH TeJjia, OT TJIyOWHBI, Ha KOTOPYHO TIOTPY’KEHO Teslo,
yCJIOBUM TIJIaBaHUWS TeJs, YCJIOBUM paBHOBECHS pbluara W 0OJIOKOB), y4aCTBOBaTb B
TUIAaHUPOBaHUM  yueOHOTO UCC/Ie/IoBaHUs, COOMpaTb YCTAHOBKY W BBITIO/HATh
v3MepeHuUs, Cjiefysi TIpe/l/IO)KeHHOMY TIllaHy, (DUMKCHMpOBaTh pe3y/bTaThbl MOJyuYeHHOU
3aBUCUMOCTH (DU3MUYECKUX BeJIMUMH B BUJE TIPEJIOKEHHBIX Tabiui] U rpaduKoB,
JleniaTh BBIBO/IbI TI0 pe3yJ/ibTaTaM HUCC/Ie0BaHMS;

MPOBOZIUTL KOCBEHHbIe U3MepeHusi (PU3NUeCKUX BeJWYMH (TVIOTHOCTh BelecTBa
JKUJKOCTH W TBEpPAOro Teja, CUla TPEHHUs CKOJIb)KeHWs, [laBjieHhe BO3/yXa,
BbITA/IKUBAOIlasi CWUia, JeWCTByIOljasi Ha T[IOTPY)KEHHOe B >KUAKOCTb TeJlo,
KO3(DPUIMeHT IM0e3HOr0 AeMCTBUSI MPOCThIX MEXaHWU3MOB), CaeAys Tpe/soKeHHOU
WHCTPYKLIMU: TIPU BBITIOJTHEHUH U3MepeHUid cOOUpaTh YKCTIePUMEHTa/IbHYH0 YCTaHOBKY
Y BBIYMCJIATH 3HaUeHUe UCKOMOW BeJTMUMHBI;

17



cob/mojaTh TIpaBUIa TeXHUKWA Oe3omacHOCTM Tipu  pabore c  jabopaTOpHBIM
obopy/loBaHuEM;

yKa3blBaTb TPUHIWIBI JeWCTBUS TIPUOOPOB W TEXHWYECKUX YCTPOMCTB: BECHI,
TEepMOMeTp, AWUHAMOMeTp, COOObIIaroIrecs: CoCy/bl, bapomMeTp, pbluar, MOABWKHBINA U
HEeIO/[BV>KHBIN O/I0K, HaKJIOHHAs! TIJIOCKOCTb;

XapaKTepr30BaTb TIPUHLUMBI JIeACTBUS W3YyUYeHHbIX TPUOOPOB U TeXHUYECKUX
YCTPOUCTB C ONOPOM Ha MX OMNWUCaHUA (B TOM YHC/e: MOJAIIMIIHWKYH, yCTPOWCTBO
BOZIOTNIPOBO/IA, TH/PaBIMYeCKU Mpecc, MaHOMeTp, BbICOTOMEp, MOPIIHEBOM HAacoc,
apeoMeTp), MCII0/b3ysl 3HaHWS O CBOWCTBAX (M3MUECKUX SIBIEHWHA W HeoOXoAuMbie
(ur3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NIPUBO/IUTh TpPUMepbl (HaXxoAWTb WH(GOpPMALMI0 O TIIpUMepax) MPaKTUUYeCcKoro
WCTIOMb30BaHusT (PU3NUECKUX 3HAaHUWA B TIOBCEJHEBHOW >KWU3HU /s obecrieueHUs
Oe3omacHOCTM TIpY OOpalieHuW C TpuUbOpaMHd W TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHHUs 3/0pOBbsi U COOMIO/IEHUST HOPM  9KOJIOTMUECKOrO TIOBeJleHUs] B
OKpYJKarolller cpefie;

OCYLL[eCTBJISITh OTOOP MCTOUHMKOB HH(poOpMaluu B VHTepHeTe B COOTBETCTBUHU C
3a/JlaHHBIM TTOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEROIIMXCS 3HAaHUM U MyTéM CpaBHEHUsI
Pa3IUYHBIX UCTOUHUKOB BBIJENATh UH(POPMALMIO, KOTOpasi SBJISIeTCSl POTUBOPEUNBOM
WIN MOXKET OBITb He/[0CTOBEPHOW;

WCTIO/Tb30BaTh TPU BBITIOJHEHWU YueOHBIX 3a/laHUii HayYHO-TIOMYJ/ISPHYIO JINTepaTypy
(Gu3MUeCcKoro Cojlep)kaHusi, CIpaBOUHble MaTepuasbl, pecypcbl ceTu VIHTepHeT,
B/a/leTh TPUEMaMH KOHCTeKTUPOBaHHUSI TeKCTa, rpeobpa3oBaHus WHGPOpPMALMK U3
OZIHOM 3HAaKOBOW CUCTEMBI B [IPYTYIO;

co3/jaBaTb COOCTBeHHbIE KpaTKUe MUChbMeHHble U YCTHble COOOIeHus Ha OCHOBe 2—3
VCTOYHUKOB MH(pOpPMaLuK (PU3NUECKOTO COZiepyKaHus, B TOM Urcsie myOInyHO Aenath
KpaTKue COOOIIeHUsT 0 pe3y/ibTaTaX MPOeKTOB WM yueOHbIX UCC/IeZlOBaHUM, TIPH 3TOM
rPaMOTHO UCIMIO/b30BaTh M3yUEHHBbIM TMOHSATHMHBIA amnmapat Kypca (QU3MKH,
COTIPOBOXK/IATh BLICTYIJIEHHE NIpe3eHTaLiel;

TIPY BBITIONIHEHWH y4eOHBIX TIPOEKTOB M MCC/IeA0BaHWI pacrpeesisiTb 0053aHHOCTH B
rpymnre B COOTBETCTBUU C NTOCTaB/I€HHBbIMY 3a/jladaMH, C/Ie/IUTh 3a BbITIOJTHEHUEM I1J1aHa
JeVCTBUH, aZieKBaTHO OIleHWBaTh COOCTBEHHBINM BK/IaJ, B JeATeIbHOCTb TPYIIIIHI,
BbICTPavBaTh KOMMYHHUKAaTUBHOE B3aUMOZENCTBYE, yUNThbIBasi MHEHHE OKDY KaroILHX.

K xoHIy oOyuyeHuss B 8 kiacce rpeAMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTb c(hOPMUPOBAHHOCTb y 0OYUaIOIUXCS YMEeHU:

WCTIO0/Ib30BaTh MOHSATHS: Macca M pa3Mepbl MOJIEKYJ/, TelIoBOe [BI)KEHHEe aTOMOB U
MOJIEKYJl, arperaTHble COCTOSIHUSI BelleCTBa, KPUCTa/UIMUeCKWe W aMOp(HbIe Tena,
HAaCbIILIeHHbIN U HEeHaChIIeHHbIW Map, BI&XHOCTb BO3/lyXa, TemriepaTypa, BHyTPeHHSIS
SHeprus, TerI0BOM /IBUraTe/b, 3J1eMeHTapHbIN /1eKTPUUeCKU 3apsifi, 371eKTpUUYecKoe
1ojie, TMPOBOAHUKUA U [IM3/IeKTPUKH, TOCTOSIHHBIM 3/IEKTPUYECKUM TOK, MarHUTHOE
ToJie;

pas3nuuath sB/eHUs (TeIUIOBOe pacllMpeHue U CkKaTue, Tervionepefaua, TerioBoe
paBHOBeCcHe, CMauvMBaHWe, KanWIIspHble SB/IeHUS, WCIapeHue, KOHJeHcalus,
IU1aBjieHde,  KpUCTa/uiu3alus — (OTBepieBaHMe),  KUIleHWe,  Telljiornepejaua
(TernonpoBOAHOCTb, KOHBEKLMS, W3J/IyueHHWe), 3/IeKTpu3alysi Tesl, B3aUMOJEeNCTBUE
3apsiioB, JeWCTBUSI 3/1eKTPUUECKOrO0 TOKa, KOPOTKOe 3aMblKaHWe, B3auMO/elCcTBUe
MarHuToB, JeliCTBUe MarHUTHOI'O M0Ji Ha MPOBOJHUK C TOKOM, 3JIeKTPOMarHuUTHast
WH/YKLMS) 10 ONMCAHMI0 MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIbITOB,
JIeMOHCTPUPYIOLIUX JaHHOe (U3UYEeCKOe SIBJIEHUE;

pacrio3HaBaTh MposiB/ieHWe U3YUYeHHbIX (PH3UYeCKUX sIBJIEHWH B OKpY’KarollleM Mupe, B
TOM uucle (U3NuecKrde $IBJEHUSI B TPUPOJE: TIOBEPXHOCTHOE HaTsDKeHHWe U
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KallWUIIpHble SIBJIeHHWs B TIPUPOAe, KPUCTa/ulbl B Tpupoge, usnydyeHne CosHIa,
3aMep3aHye BOJI0EMOB, MOpCKHUe Opu3bl, oOpa3oBaHHe pOChl, TyMaHa, WHes, CHera,
5/IeKTpUYeCcKre sB/IeHUsS B aTMocdepe, 5/€KTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHoOe mose 3eMJH, Jpeid MOIHCOB, POJb MAarHUTHOrO MO JJi XKU3HU Ha
3emrie, TIO/ISIPHOE CHUsTHWE, TIPH 3TOM TepeBOAUTH MPaKTUUECKYI0 3aZiauy B yueOHYIO,
BbI/IeJISITh CYLL|eCTBEHHbIE CBOKCTBA (TPHU3HAKM) (PU3NUeCKUX SIBJIEHU;

OTKMChIBaTh M3yUeHHble CBOMCTBA Tes U (hr3UUecKUe sIBIeHUs], UCTIOo/b3ys (pu3nuecKue
Be/IMUMHBI (TemrepaTypa, BHYTDEHHsIsI SHEeprusi, KOJMYeCTBO TeIUIOThl, yJeabHas
TeIUIOEMKOCTb ~ BeleCTBa, Yy/e/lbHasg TeluloTa IUlaB/IeHus, yJe/lbHass TeIuioTa
napooOpa3oBaHusi, y/enbHas TeIioTa CropaHus TOIUIMBA, KO3(QULIMEHT T0se3HOro
JleMICTBUS TeIJIOBOM MalllMHbl, OTHOCHTE/IbHAs BJI&KHOCTb BO3JyXa, 3/IeKTPUYeCKUMN
3apsifi, CWaa TOKAa, 3JIeKTPUYEeCKOe HarpspkeHre, COTMpOTHBJIEHWE TPOBO/JHUKA,
yZleJIbHOe COTIPOTHBI/IEHHE BellleCcTBa, paboTa M MOIJHOCTH 37IeKTPUYECKOTO TOKa), TIPU
OMWCAaHWUU TIPAaBW/IbHO TPaKTOBaThb (U3WYECKUN CMBICJ MCIO/Ib3yeMbIX BeIUUUH,
0003HaueHUsT U eAVHULIBI (PU3NUYECKHUX BeTMUMH, HaXOUTh (YOPMYJIbI, CBSI3bIBAIOIIVE
JAHHYI0 (U3MYeCKyl0 BeJWYMHY C JPYyTMMH BelMUMHaMH, CTPOUTb Tpa(UKu
V3yUeHHbIX 3aBUCHMOCTeN (PU3NUeCKUX BeTUUMH;

XapakTepu30BaTb CBOMCTBA TeJ, (U3nuecKude SBIEHHS U TPOLIECCHI, MCIO/b3Ys
OCHOBHbBIE TIOJIOXKEHHUsI MOJIeKYJ/IIPHO-KMHEeTUYeCKOW TeOpUM CTPOEHMs BelllecTBa,
MPUHLIMIT CyTepro3uLUM Tosied (Ha KaueCTBEHHOM YDOBHE), 3aKOH COXpaHeHWs
3apaza, 3akoH Oma [y yyacTKa Lernu, 3akoH [Dbxoyss—J/leHla, 3aKOH COXpaHeHWs
SHEepruy, MpU 5TOM JlaBaThb CJOBECHYH (DOpPMY/JHMPOBKY 3aKOHa U 3alMChIBaTb €ro
MaTeMaTUYeCKoe BbIpakeHUe;

00BSICHAATh (hM3MUecKHe TpOLecChl U CBOWCTBA Tel, B TOM UWC/Ie U B KOHTEKCTe
CUTyalill  NPaKTUKOODUEHTHMPOBAHHOIO  XapakTepa:  BbIAB/IATb  [PUYMHHO-
C/leiICTBeHHbIe CBSI3U, CTPOUTH 00BbsicHeHHe U3 1—2 JIorMuecKux II1aroB ¢ Oornopou Ha 1—
2 W3yueHHbIX CBOWCTBa (U3MUECKHX sBJI€HUM, (U3NUECKUX 3aKOHOB WJ/IM
3aKOHOMEPHOCTeW;

pelath pacuéTHble 3aauyd B 2-3 [JelCTBUS, MCIIO/b3ysl 3aKOHbl U (OpPMYJIb,
CBsi3bIBarOlLMe (py3MUeCKHWe BeJWYMHBI: Ha OCHOBe aHajau3a yC/IoBUSL 3aJaud
3aMnychIBaTh KpaTKOe yC/IOBHeE, BBISB/ISATh HEJOCTAaTOK JJaHHBIX [/Is PelleHus 3a/lauM,
BbIOMpATh 3aKOHBI U (HOPMYJIbl, HEOOXO[UMbIe Z1Jisi e€ pellleHus], IPOBOAUTb PACUEThI U
CpaBHUBATH I10/lyueHHOe 3HaueHHe (Pr31YeCcKOl BeJIMUMHbI C U3BECTHBIMU JJAHHBIMY;
pacrio3HaBaTh Mpo6sieMbl, KOTOPble MOKHO peIIWTh TPU TOMOIIM (U3NUeCKUX
METOZIOB,  MCIIO/Ib3ys  ONUCaHWe  WCC/AelOBaHUs,  BBbIAENATb  [pOBepseMoe
TMIpeJiN0/IOKeHre, OLIeHMBaTh [PaBW/IBHOCTh TOpsiZIKa TPOBeJeHUs UCC/Ie0BaHus,
Jlenathb BbIBO/IbI;

TIPOBO/IUTH OMbITHI 10 HabOJIOZIeHHI0 (PU3UUeCKUX SIBJIeHWH Win (GU3NUeCKUX CBOMNCTB
Tes (KamwiTspHbIe SIBJIEHWS, 3aBHCHMOCTb [laB/IeHWsT BO37yXa OT ero 00BéMa,
TemIepaTypbl, CKOPOCTH TpoLiecca OCTbIBaHUSI M HarpeBaHusl MPU U3y4YeHU! OT L[BeTa
v3nyyaronier  (TOr/oliarolei) TMOBePXHOCTH, CKOPOCTb MCHAapeHuss BOAbI  OT
TeMmrepaTypbl JKUAKOCTA M IUIOL@AX €8 TIOBepXHOCTH, 3/eKTpu3alus Tel |
B3aUMO/IeMCTBUE 3JIEKTPUUECKUX 3aps/i0B, B3aUMOZENCTBUe MOCTOSIHHBIX MarHWTOB,
BH3ya/M3alisi MarHUTHBIX M0Jel TOCTOSIHHBIX MarHWTOB, JE€WCTBHSI MarHUTHOTO MOJIS
Ha TIPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMarHuTa, CBOMCTBA 3/I€KTPOZABUraTess
TIOCTOSIHHOTO TOKa): (OpMyJIMpOBaTh TIpOBepsieMble TPeJTrooXKeHusi, CcobupaTh
YCTAaHOBKY W3 TIPeJJIOKeHHOrO0 O00OpyJOBaHWs, OIHMCHIBAaTH XOZ OMNbITA U
(hopMyIMpOBaTh BLIBO/IbI;

BBITIO/IHATH IPSIMbIe M3MepeHUs] TeMIlepaTypbl, OTHOCHUTEeIbHOM BJI&)KHOCTHA BO37yXa,
CWIbl TOKAa, HarpspKeHWsi C MCII0J/Ib30BaHWEM aHaJIorOBbIX TPUOOPOB U JATUMKOB
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¢u3nUecKMx BeIWUMH, CpaBHUBAaThb pe3y/bTaTbl M3MEpeHUM C YYETOM 3aJaHHOU
abCoJTFOTHOM MOTPeLHOCTH;

MPOBOJIUTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHOW (hM3UUYecKOW BeSMUMHBI OT JIPYrou C
WCTIO/Tb30BaHNEM TIPSIMBIX HM3MepeHHH (3aBUCUMMOCTb COTIPOTUBJIEHUS TIPOBOJHUKA OT
ero Ji/INHBI, MJIOIIaJ1 TONepeyHoro CeueHus U y/elbHOTO CONPOTUB/IEHUS BellecTBa
TIPOBO/IHUKA, CHJIBI TOKA, UAYILero Yepe3 NMPOBOJHUK, OT HAllpsKeHUs Ha MPOBO/IHUKeE,
WCC/le/loBaHKe T10C/Ie/I0BaTe/IbHOTO UM Tapajie/lbHOr0 COeJUHEeHU MPOBOJHUKOB):
TJIaHUPOBaTh MCC/ieloBaHWe, cOOMpATh YCTAHOBKY W BBITIONHATH U3MepeHUs, Clieflysi
TIpe/l/IOKeHHOMY T71aHy, (PMKCHUPOBaTh pe3y/IbTaThbl MOJYUYEeHHOW 3aBUCHMOCTH B BHUJe
TabmLl ¥ rpadUKoB, /1enaTh BBIBOABI 110 pe3y/ibTaTaM UCC/Ie/J0BaHuS;

MIPOBO/IUTh KOCBEHHbIe H3MepeHUsl (pU3MuecKux BeMWuyMuH (yZesbHas TeryoéMKOCTb
BellleCTBa, COMPOTHB/IEHHEe TIPOBO/JHUKA, paboTa ¥ MOIIHOCTb 3/IeKTPUUECKOTO TOKa):
IUIAHUPOBaTb M3MepPeHHs, COOMpaTh SKCIePUMEHTA/JIbHYI0 YCTAaHOBKY, Creayst
TIpe/lJI0’KeHHON MHCTPYKLUH, U BBIYUC/ISTh 3HaUeHre BeJIMUMHbI;

cob/mofaTh TIpaBUa TeXHUKWA Oe3omacHOCTM Tipu  pabote c  jabopaTOpHBIM
obopy/loBaHuEM;

XapaKTepU30BaTh TIPUHLUIBLI JeWCTBUS M3YUYeHHbIX TMPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha MX OMMcaHusi (B TOM 4YMC/e: CUCTeMa OTOIUIeHUs! [JOMOB,
TUrpoMeTp, TapoBas TypOMHA, amriepMeTp, BOJBTMETP, CUYETUMK 3J/I€KTPHUUECKON
SHEPruM, SJIeKTPOOCBeTUTe/IbHbIe TpUOOpBI, HarpeBaTe/bHbIE 3JIEKTPONPUOOPEI
(mpuMepbl), S/eKTpUYeCKHe T[peJJOXpPaHUTeNH, S/eKTPOMAarHuT, 3/1eKTpPO/BUraTesb
MOCTOSTHHOTO TOKa), WCII0/Ib3ysl 3HaHUSl O CBOMCTBax (DM3UUECKUX SIBJIEHUHW U
HeoOxoauMbIe pu3nyecKre 3aKOHOMEepPHOCTHY;

pacrio3HaBaTh TPOCThle TeXHWYeCKHe YCTPOMCTBA U U3MepHUTebHble TMPUOOPHI 0
CcXeMaM M CXeMaTU4YHbIM PUCYHKaM (JKMJKOCTHBIM TepMOMETp, TepMOC, TICUXPOMETP,
TUrPOMeTp, JABUraTe/lb BHYTPEHHErO CropaHusi, 37eKTPOCKOI, PeocTaT), COCTaBJISITh
CXeMbl 3/IEKTPUYeCKUX LieNel ¢ rocsiefioBaTe/IbHbIM U Tapasie/ibHbIM CoeiMHeHUeM
3/IeMeHTOB, pa3/inyasi yCJI0BHbIe 0003HauUeHUs! 37IeMeHTOB JIeKTPUUYECKUX Lierel;
NIPUBO/IUTh TpPUMepbl (HaXxoAWTb HWHGOpPMALMI0 O TIpUMepax) MPaKTUUYeCcKoro
WCTIO/Mb30BaHusT (PU3MUeCKUX 3HAaHUWA B TIOBCEJHEBHOW >KU3HU [/s obecrieueHUs
Oe3omacHOCTM TIpY OOpalieHuW C TpUbOpaMU U TeXHUUECKUMH YCTPONCTBaMH,
COXpaHeHHUsl 3/J0pOBbsi U COOMIO/IEHUST HOPM  3KOJIOTMUECKOrO TIOBeJleHUs] B
OKpYJKarolller cpefie;

OCYLL[eCTBJISITh TIOUCK HH(OpMauu ¢u3nUeckoro cojepkaHuss B VIHTepHeTe, Ha
OCHOBe MMEIOLUXCSl 3HAaHMM M NyTéM CpaBHEHUsl [OMOJIHUTE/TbHbIX HCTOUHMKOB
BbI/IeIATh MH(OPMALMI0, KOTOpasi SIBJ/ISIeTCS TIPOTUBOPEUMBONW WM MOXKeT ObITh
HeJJ0CTOBEPHOM;

WCTIO/Tb30BaTh TPU BBITIOJHEHHWU YueOHBIX 3a/jlaHUii HayYHO-TIOMY/ISIPHYIO JINTepaTypy
(Gu3MUeCcKoro Cojlep)kaHusi, CIpaBOUHble MaTepuasbl, pecypcbl ceTu VIHTepHeT,
B/a/leTh TpPUEMaMH KOHCTeKTUPOBaHHUSI TeKCTa, rpeobpa3oBaHus WHGPOpPMaLMU U3
OZIHOM 3HAaKOBOW CUCTEMBI B [IPYTYIO;

co3/jaBaTb COOCTBeHHble THMCbMEeHHble W KpaTKWe YCTHble Coo0OleHus, 00001ias
MH(POPMaLIMI0 M3 HECKOJbKUX HMCTOYHMKOB (DM3MUYECKOr0 COZep)KaHus, B TOM UMC/Ie
nyO/IMYHO  TIPeACTaBISATb  pe3y/bTaThbl  MPOEKTHOW WM  UCCIe[0BaTe/bCKOM
[lesITe/IbHOCTH, TIPU 3TOM TPaMOTHO MCIO/Ib30BaTh M3yUeHHbIN MOHATUMHBIN anmapar
Kypca (pU3MKH, COTIPOBOXK/]aTh BLICTYTI/IEHHE TIpe3eHTaluel;

NPH  BBLITTOJIHEHWH YueOHBIX TIPOEKTOB M HCC/AeOBaHWNA (HU3MUECKUX TMPOLIeCCOB
pacripefiesisitTb 00S13aHHOCTH B I'PYTIIe B COOTBETCTBUM C TOCTaBJIeHHBIMHU 3a/lauaMu,
C/IeIUTh 32 BBINIOJHEHWEM IlaHa [eMCTBUM U KOPpPEeKTUpPOBaTb €ro, afeKBaTHO
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OLIeHHUBATH COOCTBEHHBIN BK/Iaj B AedaTe/IbHOCTb T'PYIIIIbI, BBICTPaMBATb
KOMMYHHWKATHBHOE B3aHMOAEﬁCTBHe, MPOABJIsAA TOTOBHOCTDL pa3pelldTh KOH(b]'II/IKTBI.

K xoHIy oOyuyeHuss B 9 Kiacce rpeAMeTHble pe3ysbTaThl HA 0a30BOM YPOBHE OJDKHBI
oTpakaTb c()OPMUPOBAHHOCTb y 0OYUarOIUXCSl YMEeHUH:

VCTIO/Ib30BaThb TOHATHA: CHUCTeMa OTCUYéTa, MaTepuasbHas TOYKA, TpPaeKTOpu,
OTHOCUTEJIbHOCTh MEeXaHUUeCKOro ABWXeHUs], Aeopmanus (yrpyras, raacTayeckas),
TpeHue, L|eHTPOCTPeMUTe/NbHOe YCKOpeHWe, HeBeCOMOCTb W Teperpys3kH, LeHTp
TSDKECTH, abCOMIOTHO TBEpPJOE Teso, LIEHTP TSDKeCTH TBEPZAOro Tesa, paBHOBeCHE,
MexaHW4yecKWe Koje0aHWS W BOJHBL, 3BYK, WH(Pa3ByK U  yJIbTPa3BYK,
3/IEKTPOMarHUTHbIE BOJIHBI, 11IKaja 3JIeKTPOMAarHUTHBIX BOJIH, CBeT, OJIM30pyKOCTh U
JATbHO30PKOCTh, CIEKTPhl WCIYCKaHWs W TIOTJIOLeHusi, anbga, Oera- W ramma-
V3/TyueHus], U30TOMbI, siZlepHasi SHepreTHKa;

pa3nuuath sB/ieHUs (paBHOMEpDHOe W HepaBHOMepHOe MpsIMOJIMHEeNHOe [BIKeHue,
PaBHOYCKOpeHHOe MpsIMO/IMHelHOe /IBIKeHue, CBOOOHOe MajieHue Tesl, pABHOMepPHOe
[BIDKEHUEe TI0 OKDY)XHOCTH, B3aUMOJIeHiCTBUe TeJ, peaKTHBHOe JBWKeHMUe,
KosiebaTeslbHOE JIBIDKEeHWe (3aTyxXarolljie M BbIHY)XK/leHHble Koje0aHus), pe30HaHC,
BOJIHOBOE /IBIKEHHWe, OTpakeHWe 3ByKa, [PSIMOJMHEHHOe paclpoCcTpaHeHue,
OTpakeHHe U MpesIoM/IeHUe CBeTa, [10JIHOe BHYTPeHHee OTpakeHHe CBeTa, Pa3/ioyKeHue
Oemoro cBeta B CIEKTP U C/IO’K€HWE CIEKTPAJbHBIX L[BETOB, [AWCIIEPCHSI CBeTa,
eCTeCTBeHHasl paZJMOaKTHBHOCTh, BO3HUKHOBEHME JIMHEWYaTOro CIIeKTpa H3/yueHust)
10 OMMCAaHUI0 UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, [IEMOHCTPUPYHOLIMX
JaHHOe (pr3ruecKoe sIBIeHUE;

pacrio3HaBaTh IpOsIB/ieHHe M3yUeHHbIX (PM3NUeCKUX SIBJIEHUH B OKpY»KarolieM mMupe (B
TOM uHc/e (U3nYecKue SIBJIeHUs] B MPUPOJe: MPUIUBBI U OT/IUBBI, JBW)KEHUE TJIaHET
Co/iHeUHOM CUCTeMBI, PeaKTHBHOE [JBI)KEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIeTpSICEHHe, CelCMUUecKde BOJIHBI, LyHaMM, 5XO0, LiBeTa TeJl,
ONITUYeCKHWe sBJeHHWST B  TIpUpoJe, Owosiornyeckoe  JelCTBHE  BUIMMOTO,
y/IbTPa(MOIETOBOTO U PEHTIeHOBCKOIO HW3/IyUeHMWM, eCTeCTBeHHbIN paJMO0aKTHBHBIN
¢oH, KOCMMUeCKHe Jyud, paJUOaKTUBHOe W3/lyueHHe TPUPOJHBIX MUHepasoB,
JleMiCTBUe paIM0aKTUBHBIX U3Ty4YeHU Ha OpraHu3M 4ejioBeKa), IIPY 3TOM IepeBOIUTh
MPaKTUUEeCKyI0 3aZiauy B yueOHYIO, BBIJE/STb CyIeCTBEHHbIe CBOWCTBA (TIPU3HAKH)
(br3nUeCcKuX SB/IeHNY;

OTKMChIBaTh M3yUeHHble CBOMCTBA Tel U (hr3UUecKUe sIBIeHUs], UCTI0/b3ys (pu3nuecKue
Be/IMUMHBI (CpeJiHsIi U MTHOBEHHAsi CKOPOCTb Tejla NP HEepaBHOMEDHOM [IBU)KEHUH,
yCKOpeHHe, TrepeMellieHre, MyTb, YIJIOBasg CKOPOCTb, CH/a TPeHMs, CWla YIPYroCTH,
CUIa TSDKeCTH, YCKOpeHHWe CBOOOJHOro mnajieHusi, BeC Tesa, MMITYJ/IbC TeJsla, UMITYJIbC
CUJIBbI, MeXaHWJecKasi paboTa ¥ MOLJHOCTb, TIOTeHIMAIbHAs SHEeprus Tesa, TOAHSATOTO
HaJl TIOBEPXHOCTBIO 3€MJIU, MOTeHLUa/IbHasl SHEPrHysl CKaToOW MPY>KUHbI, KUHeTHYeCKast
SHeprus, TIOJIHasi MeXaHWuecKas SHeprusi, TMepuof, W dYacToTa KosiebaHWi, [AIMHa
BOJIHBI, TPOMKOCTb 3ByKa M BbICOTa TOHA, CKOPOCTb CBeTa, MOKa3aresb MpeloM/IeHUs
cpeZibl), TPU OMWCAHWM TIPABWIBHO TPAKTOBaTh (DM3MUECKHUM CMBIC] MCII0J/Ib3YyeMbIX
Be/IMUMH, O00O03HaueHUs] U eJUHULIbI (PU3UUYECKUX BeJMUWH, HaXOJuTh (OpMYJIb,
CBSI3bIBAKOLL{Me [IAaHHYI0 (PU3MUECKYI0 BeMUYMHY C JPYTMMM BeJMYMHaMH, CTPOUTH
rpaviKi U3y4yeHHbIX 3aBUCMMOCTelN (U3NYeCKUX BeJIMUUH;

XapaKTepr30BaTb CBOMCTBA TeJl, (PU3NUECKHe SIBI€HUS U MPOLIeCChl, UCTO/b3Ysl 3aKOH
COXpaHEHHUsl SHepryy, 3aKOH BCEMHUPHOIO TArOTEHMs], NPUHLIMIT CYNEepIIO3WLMU CHUJI,
MIPUHLUI OTHOCUTeNbHOCTHU ["anues;, 3akoHbl HbIO0TOHA, 3aKOH COXpaHeHUsl UMITYJIbCa,
3aKOHbl OTP@KeHHsI W TIpeJIOMJIEHUsl CBeTa, 3aKOHbl COXpaHeHWs 3apsiioBOr0 M
MaccoBOrO uuce/l TPy SIepPHBIX peaklusx, Mpud S5TOM JlaBaTb CJIOBECHYIO
(hopMy/IMPOBKY 3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUUeCKoe BbIpaXkKeHUe;
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0OBSCHATH (hM3MUECKHe TIPOIleCChl M CBOMCTBA Teld, B TOM UYHC/Ie M B KOHTEKCTe
CUTyallMii  TMPAKTUKOODUEHTUPOBAHHOTO  XapaKTepa:  BBISBAATb  NPUYMHHO-
CJIeICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 2—3 JIOTUUECKUX I1aroB C OMOpOM Ha 2—
3 WU3yyeHHbIX CBOWCTBA (PU3NYECKUX SIBJIEHWH, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEpPHOCTEeM;

pelaTh pacyéTHbIE 3a/jauu (OMUPAKOIIMeCs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCTIONb3YsT
3aKOHbI ¥ ()OPMY7IbI, CBSI3bIBAKOLMe (HU3MUECKWe BeJMUMHBI: Ha OCHOBE aHaiu3a
YC/IOBUSI 3a[jaud 3alvChbiBaTb KpAaTKOe YCJOBUE, BBISB/ISATH HEJOCTAIOIIMe WU
M30bITOUHBIE [JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE [/l PelleHws,
NPOBO/IUTh  PacuéTbl W OLEHUBaTh PEAJMCTUYHOCTh TIOJYUYEeHHOTO 3HA4YeHUst
¢bur3ruecKoil BeJIMUUHBI;

pacrno3HaBaTh TMpOO/eMbl, KOTOpble MOYKHO PpEIIUTh TPH TOMOIU (HU3UUECKUX
METO/I0B,  WCMOMb3ysl  ONHCAHWE  WCCIe[OBaHWs,  BBIJENISITH  TIPOBepseMoe
TIPe/ITIONIOXKEHWe, OLeHWBaTh MPAaBWILHOCTb TIOPSIKA TPOBEIEHUs WCC/IeOBaHMS,
JiesiaTh BBIBO/[bI, UHTEPIIPETUPOBATh Pe3y/IbTaThl HAOJFOA€HHIA U OTILITOB;

TIPOBO/IUTH OTBITHI 10 HAO/IO/IEHNIO (PU3NUECKUX SBIEHUM WM (U3MUECKUX CBOMCTB
Tes (M3ydyeHHe BTOPOTO 3aKOHa HbIOTOHA, 3aKOHA COXpaHEeHHWsl SHepPryy, 3aBUCUMOCTh
reproia KosiebaHuii IPYKMHHOTO MasiTHUKA OT MacChl IPy3a U >KECTKOCTHU TIPYKUHBI U
He3aBUCHUMOCTb OT aMIUTUTY/IbI MaslbIX KosiebaH!i, TIPSIMOIMHEHOe pacripoCTpaHeHre
CBeTa, pas3/io)keHHe Oesloro cBeTa B CIIEKTP, M3yuyeHHe CBOWCTB H300pakeHusl B
IUIOCKOM 3epKajie U CBOWCTB u300pakeHust TipeaMera B cobOuparoired JMH3e,
HaO/o/leHre CIUIOLIHBIX M JIMHEMYaThIX CHEeKTPOB W3/yYeHHs): CaMOCTOSITEIbHO
cobupaTh yCTaHOBKY M3 M30BITOYHOTO Habopa 0060pyI0BaHusI, OMTUCHIBATh X0/ OTbITA U
ero pe3yJibTaThl, JOPMY/IMPOBATh BLIBOALI;

MPOBO/IMTH TIPM HEOOXOAWMOCTH CEpUI0 TIPSIMBIX W3MepeHHH, Ompefiensis CpeaHee
3HayeHHe WU3MepsieMOl Be/MuMHbl ((POKyCHOe paccTosiHMe coOuparolell JMH3bI),
000CHOBBIBaTh BEIOOD criocoba u3mMepeHUst (M3MepUTeTbHOTO TIpUO0pa);

MPOBO/IUTh WCCJIe/JOBaHUE 3aBUCUMOCTeN (PU3MUYECKUX BEWYMH C HCIO/Ib30BaHUEM
NPSIMBIX  U3MEPEeHWH (3aBUCHMOCTh IIyTH OT BpeMeHH IIpM PABHOYCKOPEHHOM
JBWKeHUH 0e3 HayajlbHOW CKOPOCTH, TMepuoja KosjiebaHUM MaTeMaTH4ecKoro
MasiTHUKA OT JJIMHbI HUTH, 3aBUCHMOCTH yT/Ia OTPa)KEHHsI CBeTa OT yIJia MaZieHus 1
yrJla TIpeJioOMJIeHusl OT yIJia MaJieHusi): IJIaHupoBaTh MCCIe[0BaHWe, CaMOCTOSITETbHO
cobupark yYCTaHOBKY, (UKCHUpOBATh Ppe3y/bTaThl TOMYYeHHOW 3aBUCHUMOCTH
bU3MUeCKUX BeJIMUMH B BHJe TaO/IUI] ¥ TPa(UKOB, /iefaTh BLIBOJBI 10 Pe3yJbTaTam
WCCTIeJOBaHMST;

NPOBO/IUTh KOCBEHHBbIE W3MepeHus (QU3NUYeCKUX BeIWYMH (CpeAHsisi CKOpPOCTb U
YCKOpeHHe Tejla TIPH PAaBHOYCKOPEHHOM [JBIKEHHH, YCKOpeHWe CBOOOHOTO TasieHus,
YKECTKOCTh TIPYKMHBI, KO3(OUIIMEHT TPeHUs CKOJIb)KeHHWsi, MexaHuuecKass pabora u
MOIIIHOCTb, YaCTOTa U Tepuoj, KoyiebaHWii MaTeMaTHueckoro U TIPYKHUHHOTO
MasiTHUKOB, ~ONTHYeCKass Cuia CcoOWparolieid JIMH3bl, pPaJUO0aKTUBHBIA  (DOH):
TUIAHUPOBAaTb W3MepeHHsi, COOMpaThb 3KCIIePHMEHTAa/NbHYI YCTaHOBKY W BBIMIOJHSATH
W3MepeHusi, Cleaysi TpeJIoyKeHHOW WHCTPYKLUH, BBIYMC/IATH 3HAUEHWE BEJUUWHBI U
aHaNM3VpOBaTh TIOMyYeHHble pe3y/ibTaThl C YUYETOM 3aJaHHOW TIOTPELIHOCTH
V3MepeHu;

cob/mojaTh TIpaBUa TeXHUKW Oe3omacHOCTM Tipu  pabore c  j1abopaTOpHBIM
obopy/ioBaHuEM;

pa3nMuaTh OCHOBHbIE TPHU3HAKW H3yUeHHBIX (M3MUECKMX MOJesieil: MaTepHhasibHast
TOYKa, aOCO/IIOTHO TBEpJOE Te/No, TOUEUHBId WUCTOUHWMK CBETa, JIyY, TOHKasl JIMH3a,
TUlaHeTapHasi MO/ieJTb aTOMa, HYK/IOHHAsI MOZie/Tb aTOMHOTO sI/Ipa;
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XapaKTepU30BaTh TIPUHLUIBI JeWCTBUS M3YUYeHHbIX TPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha UX OMUCAHUA (B TOM UMC/Ie: CIIUOMeTp, JaTYMKH I0JI0KEeHHS,
pacCcTosIHUS U YCKOPEHUs], pakeTa, 3X0JI0T, OUKH, TePUCKOI, (poToanmapar, ornTuieckre
CBETOBO/bI, CIIEKTPOCKOI, J[03MMeTp, Kamepa BuiabcoHa), WCMoJb3ysi 3HaHUS O
CBOMCTBaxX (PM3NUECKUX SIBJIEHNH U HeoOxoarMble Gu3ndeckre 3aKOHOMEePHOCTHY;
VICTI0JIb30BaTh CXeMbl U CXeMaTH4Hble PUCYHKU U3YUEHHbIX TEXHUYECKUX YCTPOMCTB,
W3MepHUTeIbHBIX MPUOOPOB M TEXHOJIOTUYECKHX TPOL[ECCOB TPU pelleHru yueOHO-
MPaKTUYeCKUX 3ajiau, ONTHYeCKHWe CXeMbl JJIsi TIOCTPOeHUsl U300pakeHU B IJIOCKOM
3epKaJjie U cobuparoieii nH3e;

NPUBOJUTL TMpUMepbl (HaxoJuTb WH(QOpPMALMI0 O TIpUMepax) IPaKTUUeCKOro
WCII0/Tb30BaHUsS (DM3MUECKMX 3HAaHWKA B TIOBCEJHEBHOM J>XM3HU [yisg obecrieueHust
6e3omacHOCTA TIpy oOpalleHuu C TpubopaMud U TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHUsI 37I0POBbSI W COOMIO/IeHHsST HOPM  9KOJIOTHUECKOTO TIOBEJeHHS] B
OKpY>Karolllel cpejie;

OCYLL[eCTB/ISITb TOWUCK UH(opManuu ¢u3nueckoro cojepxkaHuss B VIHTepHeTe,
CaMOCTOSITe/IbHO (DOPMY/MPYysI TOUCKOBBIM 3ampoC, HaxOAUTb IIyTHU OIpe/eeHus
[IOCTOBEPHOCTH TOMy4YeHHOM WH(pOpMalMd Ha OCHOBe UMEHIIMXCsS 3HaHUU U
JOTIO/THUTE/TbHBIX UCTOUHHKOB;

WCTI0/Tb30BATh TPU BBITIOJHEHUH yueOHBIX 3aflaHUi HayJYHO-TIOMY/ISIPHYIO JTUTepPaTypy
(13UUecKoro cojepkaHusi, CIpaBOYHble MaTepuabl, pecypcbl ceTu HHTepHeT,
B/aZieTh TPUEéMaMy KOHCIIEKTUPOBAHUS TeKCTa, rpeobpa3oBaHusi MHGOpPMaLd U3
OJIHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3iaBaTh COOCTBEHHbIE NMMCbMEHHbIE W YCTHBIe COOOIeHHsT Ha OCHOBe MH(OpMAaLH
13 HEeCKOJIbKUX MCTOYHUKOB (U3MUECKOr0 CO/iep)KaHUs, MyOIMYHO TIpe/iCTaB/IsTh
pe3y/bTaThl MPOEKTHOW WM UCC/e/0BaTeNbCKON JesTellbHOCTH, NPU 3TOM FPaMOTHO
WCTI0JIb30BaTh W3yYeHHbIM TMOHSATUHHBIA amnmnapar K3y4yaemMoro pasfena (U3uKu |
COTMPOBOXKJATh BBICTYIUIEHHWE TIpe3eHTaleid C yuéToM 0COOeHHOCTel ayJuTOpUH
CBEPCTHUKOB.
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TEMATNYECKOE INTAHUPOBAHNE

7 KJIACC
KosmuectBo yacoB
Ne HavMeHoBaHMe pa3ziesioB U TeM NPOrpaMMbl OneKTpomHbie (LpppoBLIe)
n/n PaA porp Bcero KOHTpO/bHE! TIpakTiyeckue obpa3oBaTesibHble pecypChl
e paboTbl paboThI
Paspen 1. ®usuvka v eé posib B IO3HAHUU OKPYKarolllero Mypa
1.1 ®dusurka - HayKa 0 mpupoze 2 Bub/morexa LIOK
' Y PHPOA https://m.edsoo.ru/7f416194
buboreka LIOK
12 DusHHeCcKHe BeTHIHHLI 2 ! https:/m.edso0.ru/7f416194
1.3 EcTecTBeHHOHay4HbIM METO/| TO3HAHUS 2 1 Bubmmorexa HOK
] https://m.edsoo.ru/7f416194
Wtoro no pa3peny 6
Paspen 2. [lepBoHavasibHbIe CBe/IeHUs] O CTPOEHUM BellleCTBa
bubmoreka LIOK
21 (TpoeriHe BeljecTsa ! https:/m.edso0.ru/7f416194
29 [BwKeHre ¥  B3aUMOJEHCTBHE  YaCTUI] 2 1 bubnmoTeka HOK
) BellleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTrHble COCTOSIHUS BellleCTBa 2 Bubmiorexa HOK
) https://m.edsoo.ru/7f416194
Wroro nio pasgeny 5)
Pasnien 3. /IBv>keHue ¥ B3aUMOJIEMCTBUE Tell
buboreka LIOK
31 Mexariieckoe ABIDKeHHe 3 https:/m.edso0.ru/7f416194
bubsmoreka OK
32 Mrepuys, Macca, nyIOTHOCT 4 ! httDs://rn.edsoo.ru/7f41](_3[194
3.3 Cuna. Bugpe! cun 14 1 2 bub/motexa LOK

https://m.edsoo.ru/7f416194
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WTtoro no pasgeny

21

Pazpen 4. /laByieHre TBEPABIX TeJl, YKUAKOCTEMN U ra30B

41 Hasnenne. Ilepenaua pgaBjieHUsI TBEPABIMU 3 bubmoTeka OK
) TeJ/laMH, >KUJIKOCTSIMHM M Ta3aMH https://m.edsoo.ru/7f416194
bubmoTeka LIOK
4.2 Flapierue xKuKocTH > https://m.edsoo.ru/7f416194
bubnmoTeka LIOK
4.3 ATMOCpepHOe AaBrerHe 6 https://m.edsoo.ru/7f416194
44 [enicTBre )XUIKOCTU M ra3a Ha MOTrpy>KEHHOe 7 3 bubioreka OOK
) B HUX TeJI0 https://m.edsoo.ru/7f416194
Wroro nio pasgeny 21
Pa3zen 5. PaboTa v MOIIHOCTb. JHEPrust
buboreka LIOK
o1 Pabora u mowocTs 3 ! https:/m.edso0.ru/7f416194
bubmoTeka LIOK
52 Hpocrbre MexaHH3Me! > 1 https://m.edsoo.ru/7f416194
bubmoTeka LHOK
>3 MexarHeckast SHeprits 4 ! https://m.edsoo.ru/7f416194
Wtoro no pa3zpeny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME | 68 12
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8 KJIACC

KosnmuecTtBO yacoB

OnekTpoHHble (LHU(POBLIE)

Ne ri/11 HaumMmeHoBaHue pa3zesioB U TeM IMMPOrpaMMbI Bcero KOHTPOJ'IBHLIE HpaKTI/ILIECKI/IE O6pa3OBaTEHLHbIe pecypcbl
paboThI paboThI
Pazzien 1. TenioBble sIB/IeHUS
bubsmoreka LHOK
1.1 CTpoeHue U CBOIMCTBA BeIllecTBa 7 https://m.edsoo.ru/7f4181c
€
bubnuoreka LIOK
1.2 TeruioBbIe MPOLIECCHI 21 1 5 https://m.edsoo.ru/7f4181c
€
Wtoro no paspeny 28
Paszpen 2. DnekTpyuyeckue ¥ MarHUTHbIE SIBJICHUSI
OnekTpyUyecKue 3apsiibl. 3apsbKeHHbIe Tesa Bubmmorexa LIOK
2.1 P © 3aPAARL Sap 7 1 https://m.edsoo.ru/7f4181c
1 UX B3aUMO/IefCTBHE o
bubnuoreka LHOK
2.2 [TocTOSIHHBIN 371eKTPUYeCKUid TOK 20 1 7 https://m.edsoo.ru/7f4181c
€
bubnmoreka LOK
2.3 MarHuTHsble sIBlIeHUs 6 1 1.5 https://m.edsoo.ru/7f4181c
e
bubnuoreka LIOK
2.4 OneKTpOMarHyWTHasi UHAYKLS 4 https://m.edsoo.ru/7f4181c
€
Wtoro no paspeny 37
Pe3epBHoe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

68
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9 KJIACC

KosnmuecTtBO yacoB

OnekTpoHHble (LHU(POBLIE)

Ne ri/11 HaumMmeHoBaHue pa3zesioB U TeM IMMPOrpaMMbI Bcero KOHTPOJ'IBHLIE HpaKTI/ILIECKI/IE O6pa3OBaTEHLHbIe pecypcbl
paboThI paboThI
Pazzen 1. MexaHnueckue siBTeHUST
MexaHWueckoe ABW)KEHHEe U CIOCOOBI ero Bubmmorexa LOK
1.1 A 10 1 https://m.edsoo.ru/7f41ada
OnMCaHUs 6
bubnuoreka LIOK
1.2 B3aumopeiictBue Ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
bubnuoreka LHOK
1.3 3aKOHbI COXpaHeHUs 10 3 https://m.edsoo.ru/7f41a4a
6
Wtoro no pa3peny 40
Pa3zgesn 2. MexaHnueckre KoyieOaHusI U BOJTHbI
bubnuoreka LHOK
2.1 MexaHnueckue KoeOaHUs 7 3 https://m.edsoo.ru/7f41a4a
6
bubnmoreka LOK
2.2 MexaHnueckrie BOJIHbL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Wtoro no paspeny 15
Paszien 3. DneKTpoMarHuTHOE T0Jie U 3JIeKTPOMarHuTHbIE BOJIHBI
OJIeKTPOMarHUTHOe rosne U Bubmorexa LOK
3.1 P 6 2 https://m.edsoo.ru/7f41a4a

3JIEKTPOMArHUTHbIE€ BOJIHBI

6
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WTtoro no pasgeny

Paznien 4. CBeTOBBIE SIBJIEHUS

bubmoTeka LHOK
4.1 3aKOHBI paCnpOCTpaHeHus CBeTa 6 https://m.edsoo.ru/7f41a4a
6
bubnuoreka LIOK
4.2 JIMH3BI ¥ ONITUYECKHE TIPUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
bubmoTeka LIOK
4.3 PasnoxeHue 6ei0ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Wtoro no pa3peny 15
Pasnen 5. KBaHTOBBIE siBIeHUs
bubsmoreka LHOK
5.1 VicriyckaHue 1 TIOTJIOIeHe CBeTa aTOMOM 4 https://m.edsoo.ru/7f41a4a
6
bubnuoreka LIOK
5.2 CTtpoeHue aTOMHOrO s7pa 6 https://m.edsoo.ru/7f41a4a
6
bubnuoreka LHOK
5.3 SlnepHble peakiuu 7 https://m.edsoo.ru/7f41a4a
6
Wtoro no pa3peny 17
Paszen 6. TloBTOpUTETHHO-00001AFOIINN MOY/TH
[ToBTOpeHre u 00600IIeHHE CO/EPKAHUS Bubmmorexa LOK
6.1 b Lu AeP 6 https://m.edsoo.ru/7f41a4a
Kypca (pusuku 3a 7-9 Knacc 6
Wtoro no paspeny 6
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O
ITPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA
1. ®wusuka, 7 knacc/ [NepoiukuH A.B., O611iecTBO € orpaHUUeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkumonepHoe o611iecTBo «M3natensctBo «IIpocBemenne»,2018 ., 224c.;
2. ®usuka, 8 knacc/ ITeppimkuH A.B., O611[eCTBO ¢ OrpaHUUYeHHOMN OTBETCTBEHHOCTHIO
«IPODA»; AkimonepHoe o61iecTBo «M3natensctBo «ITpoceemenue» 2017 r., 238c¢.;
3. ®usuka, 9 knacc/ Ilepoimkun A.B., I'ytHrK E.M., O6111ecTBO C orpaHuueHHON
OTBeTCTBEHHOCThIO «/IPODA»; AKiroHepHOe 001jecTBO «V3/1aTeBCTBO
«[Ipocsemmenue» 2018 1,319 c;

METOJUYECKUWUE MATEPUAJIBI /11 YUUTEJIA

7 KIIACC
1. DnexTpoHHbIN yuebHUK. Pu3nKa, 7 Knacc/ [epeimkun A.B., ObiecTBo ¢
OrpaHUYeHHON OTBETCTBEHHOCTHIO «IPODAx»; AKIMOHEPHOe 00ITleCTBO
«M3parenscTBO «IIpocBemenver;
8 KIIACC
1. DnexTpoHHbIN yuebHUK. Pu3nKa, 8 knacc/ [NepriikuH A.B., ObijecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAx»; AKIMOHEpHOe 00ITIeCTBO
«M3parenscTtBo «IIpocBemienver;
9 KJIACC
1. DnexTpoHHbIN yuebHUK. Pu3nka, 9 knacc/ [eprimkun A.B., I'ytauk E.M., ObmectBo ¢
OrpaHUYeHHON OTBETCTBEHHOCTHIO «IPODAx»; AKIMOHEPHOe 00ITleCTBO
«M3parensctBO «IIpocBerieHue»;

IIN1®POBBIE OBPA30OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
7 KIIACC

1. Bubmmoreka — Bcé o npeamety «Pusnka». — Pexxum goctyma:
http://www.proshkolu.ru

2. BuzieoonbIThl Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru

8 KJIACC

1. bubnmoteka — Bcé o npeamety «®Pusnka». — Pexxum gocryma: http://www.proshkolu.ru
2. BusieoornbIThl Ha ypokax. — Pexxum poctymna: http://fizika-class.narod.ru

9 KJIACC

1. BugeoonbIThl Ha ypokax. — Pexxum foctyna: http://fizika-class.narod.ru

2. VInTepecHble MaTepHasbl K ypoKaM (U3UKH 10 TeMaM; TeCThI TI0 TeMaM; HarJIsiHbIe
rocobusi K ypokaMm. — Pexxum sroctyma: http://class-fizika.narod.ru
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