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[TOACHUTEJIBHAA 3AIINCKA

Pabouas riporpaMma 1o ¢usuke s 00y4aromxcs ¢ 3a/epXKKOi TICUXUYeCKOTO Pa3BUTHS
(nanee — 3IIP) Ha ypoBHe OCHOBHOro oO0ljero o6pa3oBaHMs TIOJATOTOB/IeHAa Ha OCHOBe
denepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTe/ibHOTO CTaHJApTa OCHOBHOTO obiriero obpa3oBaHust
(ITpuka3z Munnpocseienus Poccun ot 31.05.2021 r. Ne 287, 3apeructprpoBaH MUHUCTEPCTBOM
roctuiumn Poccuiickont @epepauyu 05.07.2021 r., per. Homep 64101) (ganee — ®@I'OC O0O0O),
[TpyuMepHOU afaNTUPOBAaHHOM OCHOBHOW 00pa3oBaTe/ibHOW IIPOrpaMMbl  OCHOBHOTO 0011iero
obpa3oBaHus 00yuaroIUXcsl C 3a/[epXKKOW TICUXHUeCKOro pa3BUTHsI (000peHHOU peleHreM
®YMO mo obiiemy obpa3zoBanuio (rpotokos oT 18 mapra 2022 r. Ne 1/22)) (manee — ITAOOIT
OOO 3TIP), TIpumepHoii paboueli mporpaMMbl OCHOBHOTO 00Iriero oOpa3oBaHHsI TI0 TIPEMETY
«®usuka», Konuenuuu mnpernojaBaHus ydeOHoro mipegmera «®u3nka» B 00pa3oBaTe/bHBIX
opranm3anusx Poccuiickolt ®epepariyiy, peanu3yOIMX OCHOBHBIe —001je00Opa3oBaTesbHbIE
nporpamMmsbl, [IpyMepHOI TporpaMMbl BOCIMTaHHS, C YUYETOM paclipefle/leHHbIX 0 Kjaccam
MpoOBepsieMbIX ~ TpeOOBaHWM K  pe3y/ibTaTaM  OCBOEHUS ~ A/IaNTMPOBAHHOW  OCHOBHOM
oOpa3oBaTe/ibHOM TPOrpaMMbl OCHOBHOTO 0011jero o0pa3oBaHUsi 00y4arIUXCs C 3aJepKKOu
TICUXUYECKOT0 pa3BUTHSL.

O01as XapaKTepUCTHKA yueOHoro npegmera « ®u3uka»

YueOHbili npegmer «PU3MKa» SBISETCS CUCTEMOOOPA3YIOMIUM /i/Isi eCTeCTBeHHOHAYYHBIX
MIpeJMeTOB, TTOCKO/IbKY (pr3MUecKre 3aKOHbI MUPO3/aHUSs SIBJISTFOTCS OCHOBOUM CO/iep>KaHHsI KypCOB
xumMud, Ouosornu, reorpaduu ¥ actpoHomuu. Pu3MKa BOOpy)KaeT OOYYAOLIMXCS HAyYHBIM
MeTOZIOM TI03HaHWUsI, TT03BOJISFOIIUM TI0/Ty4aTh 00beKTUBHBIE 3HaHUSI 00 OKPY)KAOLL[eM MHUpe.

[lpegmer MakcuManbHO HarpaBjieH Ha (OpMUpOBaHMe HHTepeca K TPUPOJHOMY U
COL[MaJIbLHOMY MUY, COBepIIeHCTBOBaHUe M03HaBaTebHOMN JesTebHOCTU obyyvatoiuxcs ¢ 3[1P 3a
CUeT OBJIa/IeHUsI MBICJIUTeIbHBIMHU OTepalusiMd CpaBHeHHs], 0000IIeHNs, pa3BUTHe CIIOCOOHOCTH
apryMeHTHpPOBaTh CBOe MHeHHe, (P OpPMUPOBaHKEe BO3MOYKHOCTeH COBMEeCTHOM /iesiTe/IbHOCTH.

W3yuenne ¢usvku criocobctByer pa3Buthio y obyuarouguxcs ¢ 3[1P mpocTpaHCTBEHHOTO
BOOOpakeHHUsl, (PYHKI[MOHA/JIbLHOM TPAMOTHOCTH, YMeHHWs BOCIIPUHMMAaTbh W KPUTHUYECKU
aHa/IM3upoBaTh UH(OPMALMIO, NPe/CTaB/IeHHYIO B Pa3/IMUHbIX (hopMax. 3HAUMMOCTh TIpeAiMeTa /st
Pa3BUTHS )KU3HEHHOM KOMITeTeHLIMM 00yUaroIuxcsi 3aK/IF0YaeTcsi B yCBOEHUU OCHOBBI (PM3UUeCKUX
3HaHWM, HEOOXOJWMBIX [/isi TIOBCEJHEBHOW J>XM3HH; HABBIKOB 37I0DOBOTO M 0e30mMacHOro /s
ye/ioBeKa 1 OKpY»Karollleid ero cpebl 06pa3a )Ku3HH; (OpMHUPOBAHUN YKOJIOTUUECKOU KYJIbTYPhI.

[Tporpamma oTpakaeT cofepkaHue o0yueHHs mpegmery «®PuU3MKa» C y4eTOM OCOOBIX
obpa3oBaTe/ibHBIX TTOTpeOHOCTel obyuaroiuxcs ¢ 3[1P. OpageHue faHHBIM yUeOHBIM MpeMETOM
MIpe/ICTaB/IsIeT ONpe/ie/IeHHYI0 TPYAHOCTD it oOyuaromuxcs ¢ 3[TP. 3To cBsi3aHO € 0COOEHHOCTSIMU
MBIC/TUTE/TbHOM JleITe/TbHOCTH, TepUOIMYeCKUMH KojebaHUsIMU BHUMaHUS, MasbiM 00beMoM
MaMsTH, HeJJOCTaTOYHOCTBIO 00IIero



3amaca 3HaHWM, TIOHWKEHHBIM T[103HaBaTe/bHBIM WHTEPECOM W HU3KUM YDOBHEM DeYeBOro
pa3BUTHSL.

st mpeosiosieHUst TPYJHOCTeH B M3yuyeHUM ydeOHoOro mpeamvera «Pusmka» HeoOXoauma
afanrauus ooObemMa M XapakTepa yueOHOro MarepHasa K Mo3HaBaTe/JbHBIM BO3MOXKHOCTSIM JJAHHOM
Kateropuyd OoOyuarol[uXCs, Y4YeT WX OCOOEHHOCTel pa3BUTHS: WCIIO/Ib30BaHUE a/ITOPUTMOB,
BHYTPHUIIDEJMETHBIX W MEXIPEJMETHbIX CBfi3€i, TIOCTEIIeHHOe YC/IO)KHEHWEe H3yyaeMOoro
MarepHarna.

[aHHasi mporpaMma KOHKDETU3WDYeT COjiep>KaHue IpeJAMETHBIX TeM B COOTBETCTBHM C
TpeboBaHMsAIMM 00pa3oBaTeNbHOTO CTaHZAPTa, PEKOMEeH[YeMYyI0 I10C/e[0BaTe/lbHOCTh HM3yUeHHs
pasziesioB pU3MKU C yueTOM MeXKIIPeJAMETHBIX W BHYTPHIIDEAMETHBIX CBsi3el, JIOTUKHA y4eOHOTro
TpoLjecca, BO3PaCTHBIX U TICHXOJIOTUYeCKUX ocobeHHOcTel obyuwaromuxcsi ¢ 3[1P Ha ypoBHe
OCHOBHOTO 0011iero o0pa3oBaHUs, OIpeje/isieT MUHUMAa/bHBIA HabOp OMBITOB, JeMOHCTpALWH,
TIPOBOAMMBIX YUUTEJIEM B KJlacce, 17abopaTOpHBIX PabOT, BHIMOTHIEMBIX 00yUYarOLMHUCS.

MeToAUeCKO OCHOBOM wu3yueHusi Kypca «®du3nKa» Ha ypOBHE OCHOBHOrO OOIIero
oOpa3oBaHus SIB/ISIETCSl CHCTEMHO-ZEATeIbHOCTHBIA TIOAX0[, 00ecreunBaroi  IOCTKEHHe
JIMYHOCTHBIX, MeTaripeJMEeTHbIX W TIPeJAMETHBIX 00pa30BaTeNbHBIX pe3y/IbTaTOB MOCPEeJCTBOM
OpraHM3alu¥ aKTWBHOW TI03HABaTe/IbHOW /esTe/TbHOCTH OOyuarol[uXCsi, YTO OYeHb Ba)KHO IPH
o0yuenun geteii ¢ 3I1P, a5t KOTOPBIX XapaKTepHO CHIDKeHHe TT03HaBaTeIbHOW aKTUBHOCTH.

ITesm u 3a/jaum U3yueHus yueGHoro npegmera «Duzuka»

Obwue yenu w3ydeHusi yuebHoro mnpeamera «@Pu3MKa» TIpefCTaB/ieHbl B paboueit
rporpamMMe OCHOBHOT'O 0011{ero o6pa3oBaHusl.

OcHOBHOU 1iefibl0 00yueHMs fleTell C 3aZiep>KKOW TICUXWYeCKOrO pa3BUTHUS Ha [JAaHHOM
rpeMeTe sIBJIIeTCS: TIOBBILIEHHE COIMAIbHON aZianTaliy JeTel uepe3 NpUMeHeHue (hU3nUecKux
3HaHWM Ha MpaKTHKe.

Insa obyuaromuxcs ¢ 3I1P, Tak ke, Kak U /IJi1 HODMaTUBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaWBaIOIINX OCHOBHYIO 0Opa3oBaTe/ibHyI0 TIPOrPaMMy, JOMUHHUPYIOIIlee 3HaueHHe TIprobpeTaroT
TaKue yeau, Kak:

® (OCBOEHME 3HAaHWK O METO/laX HAy4YHOTO T03HAaHWsI TPUPOALI M (OPMHpPOBAHHE HA 3TOH
OCHOBe Tpe/iCTaB/ieHul 0 (pU3nUeCcKol KapThHe MUPa;

® OB/iafileHHe YMEHHUSIMH TIPOBOJUTh HaO/IO/IeHusT TIPUPOAHBIX SIBJIEHUM, OIMUCHIBaTh U
0000111aTh pe3ysbTaThl HAO/IIOAEHNU, UCTI0/TB30BATh MPOCThIE U3MepPUTe bHbIe TIPHOOPHI /IS
n3yueHusi U3NUeCKUX sIBJIEHUM; MPe/ICTaB/IsATh Pe3y/IbTaThl HAO/MOJeHU U U3MepeHUH ¢

TOMOII[bI0 Tab/wil, TPAGUKOB U BBISB/ISATH Ha 3TOM OCHOBE IMIMPHUECKHE 3aBUCUMOCTH,

TIPUMEHSITh TIOTyYeHHbIe 3HaHUs /151 00bsICHeHUs] pa3HOOOpa3HbIX TPUPOJHBIX SIBJIEHUN U

TIPOIIECCOB, TIPUHIIUIIOB [IeMCTBUS BA)KHEMIIIUX TEXHUUECKUX YCTPOWUCTB, /Ui DeIeHus

busnyeckux 3azay;

® pa3BUTHE TI03HABaTe/IbHbIX MHTEPeCOB, WHTe/UIeKTyalbHbIX U TBOPUECKUX CrocoOHOCTeH,
CaMOCTOSITe/TbHOCTH B TIPUOOPETEeHNM HOBBIX 3HAHWM, TIPH



pelieHUn (PU3NUeCKUX 3a/lau M BBIMOJHEHWH SKCIepUMeHTa/IbHbIX UCC/IeJOBaHUN C
WCI0/Ib30BaHreM MH(POPMaL[MOHHBIX TeXHOIOTUM;

® BocruTaHWe yOeXJeHHOCTH B BO3MOXKHOCTA TI03HAHUS  3aKOHOB TPHUPOJBI, B
HEOOXOJMMOCTH Pa3yMHOI'0 WCII0/Ib30BaHUsI JIOCTYDKEHUH HAyKM W TEeXHOJOTMH Jist
JaJIbHEHIIIeTO Pa3BUTHS UesloBeueckoro obIiecTBa, yBaKeHHsI K TBOPIIAM HayKU U TeXHUKHU;
OTHOIIIeHUs K (DU3MKe KaK K 3/IEMEHTY 0011jeue/IoBeYeCKOM KYJIbTYPhI;

® KCMN0JIb30BaHWE TIOJIyYeHHbIX 3HAaHUM U YMEeHUM /i1 pelleHus TPaKTU4YeCcKUX 3ajad
TIOBCEJJHEBHOM JKW3HM, oOecrieueHusi 0e30MacHOCTH CBOed JKU3HM, pPalMOHAIBHOTO
MPUPO/ONOJIb30BaHUS M OXPaHbl OKPY>KaroLe Cpe/ibl.
HocTkeHue 3TUX Lesiell 00ecrieurBaeTcs peleHreM CeyOLINX 3a0au:

® 3HakoMcTBO oOOyuatormuxcs ¢ 3[IP ¢ Merosamu ucciaeoBaHUs OOBEKTOB W SIBJIEHUH
TIPUPO/BL;

® mpuoOpeTeHHe 3HAHUK O MeXaHWUeCKUX, TEIJIOBbIX, 3JIeKTPOMArHUTHBIX W KBAHTOBBIX
SIB/IEHUSIX, (PU3NUECKUX BeIMUMHaX, XapaKTepU3yHOIIUX 3TU SIB/IeHUS;

® ¢opMupoBaHMe yMeHWM HaO/MOJATb TIPUPOZHbIE SIBIEHUS W BBITIOJIHATH  OTIBITHI,
naboparopHble paboTbl Y 3KCIIePUMeEHTa/lbHble HWCCIeJOBaHUS C  KCIOIb30BaHUEM
M3MepUTe/IbHBIX TIPUO0POB, LIMPOKO MPUMEHSIEMbIX B TTPAKTUUYECKOMN >KHU3HU;

® 0OB/3/leHMe TaKMMHU TOHATHSMU, KaK MPHUPOJHOE sIB/IeHWe, SMIIMPUYECKU YCTaHOBJIEHHBIN
dakT, mpobseMa, TUIOTe3a, TEOPETUUYECKUN BBLIBOJ, pe3yJ/bTaT JKCTIIepUMeHTabHOU
TPOBEPKHU;

" [OHMMaHWe OT/JIMUMK HayUHbIX /JaHHBIX OT HelPOBepeHHOW MH(OpPMalUH, LeHHOCTU HayKU
JUIS. y/IOBIeTBOPEHUsT OBITOBBIX, TIPOM3BO/ICTBEHHBIX U KYJBTYPHBIX TOTpebHOCTeH
yesioBeKa.

OcobeHHOCTH 0TOOpPA U a/jlanTal{iy y4yeOHOro MaTepuasa no pusuke

OcHoBoii obOyuenusi obyuarouuxcs ¢ 3[IP Ha mpegmerax ecTeCTBEHHOHAayuHOrO LIMKJIA
SIBJIIETCS pa3BUTHE Y HUX OCHOBHBIX MBIC/IUTE/bHBIX OMepanuil (aHanu3, CUHTe3, CpaBHEHHe,
000011leH1e) Ha OCHOBe BBITIOJIHEHUS DPAa3BUBAIOIIMX yTpaKHeHUH, (opMHUpOBaHUe TPHEMOB
YMCTBEHHOW pabOThI: aHanmM3 MCXOAHBIX [AHHBIX, TJIAHMPOBAHHE MaTepuana, OCYIL[eCTBIeHHe
MO3TaliHOTO ¥ WTOTOBOTO CaMOKOHTPOJIS, a TakKKe OCYILeCTB/sieTCs JIMKBUJALMs TIpo0esioB B
3HaHUSX, 3aKpelyleHWe M3y4YeHHOrO MaTepuana, oOTpabOTKa aJrOpPUTMOB, IIOBTOpEHUE
npoiiieHHoro. bosibllioe 3HaueHWe TIPUJAeTCs YMEHHIO paccka3aTb O BBLITIOJIHEHHOW pabote c
MPaBWIBHBIM YTIOTpeOsieHreM COOTBETCTBYIOLE TEePMHUHOMOTUM M COOJIFO/IeHHeM JIOTUYeCKHX
cBsizeli B u3/araemMoM Matepuasie. [lnsi oOyuaromyxcs 3I1P Ha ypoBHe OCHOBHOrO 0OIIiero
0o0pa3oBaHus TIO-TIPE)KHEMY SIB/ISIFOTCS  XapaKTepHBIMU: HEeJOCTAaTOUYHBIA YpPOBEHb DPa3BUTHS
OT/IeJIbHBIX TICUXUUYECKUX TPOLeCCOB (BOCIPUSATHS, BHUMaHUs, TIaMsTH, MBILLJIEHHUsT), CHAXKeHHBIN
yPOBeHb WHTEe//IEKTYa/lIbHOTO Pa3BUTHS, HU3KWI YPOBEHb BBINIOHEHHS yueOHbBIX 3aflaHuM, HU3Kast
yCIiemHocTb o0yueHusi. [lostomMy mipu wu3yueHuM ¢Gu3MKU TpebyeTcsl liesieHarpaBieHHOe
VHTeJ/UIeKTya/lbHOe pa3BUTHe



obyuaroumxcsi ¢ 3I1P, oTBeyaromjee MX OCOOEHHOCTSIM M BO3MOXKHOCTSIM. Y4eT 0COOeHHOCTei
obyuarommuxcss ¢ 3I[1P TpebGyer, urToObl TIpM H3yuyeHWH HOBOTO MaTepHasa 00s3aTebHO
TIPOMCXOZIM/I0O MHOTOKPAaTHOe €ero IOBTODeHMe; paclIipeHHOe PacCMOTpeHHe TeM U BOIPOCOB,
PacKpBIBAOLIMX CBS3b (U3WKU C JKUA3HBIO; aKTyaau3alis TIePBUYHOTO >KU3HEHHOrO OIbITa
00yyYaroIMXCsl.

YcBoeHre MPOrpaMMHOTO Marepuasna 10 (u3vKe BbI3bIBaeT OOJblIMe 3aTPyJHEHUs Y
obyuaroumxcs ¢ 3IIP, mo3ToMy Teopusi u3yudaercsi Ge3 BBIBOZOB CJOKHBIX (OpPMYyJ. 3afaud,
TpeOyrolie TIPUMEHeHHs CI0XKHBIX MaTeMaTHYeCKUX BBIYMCIeHWH U (GopMysa, B 0COOEHHOCTH
TaKUX TeM, Kak «MexaHN4uecKoe [JBIKEHUE»,

«ApxumejoBa cuia», «MexaHuueckass 3Heprus», «JeKTpUUeCcKue sSBIeHUSI»,

«DJIeKTPOMAarHUTHbIE SIBJIEHUS», PELIatOTCs B K/lacce C IOMOLBI0 YUUTeJIs.

Ocoboe BHMMaHUe MpU U3yuyeHUH Kypca (U3UKU Y[e/sieTcsl MOCTaHOBKe W OpraHM3aluu
5KCIIepUMEHTa, a TakXe IMPOBeJEeHUI0 (MPerMYLEeCTBeHHO Ha KaK/IOM yPOKe) KpaTKOBPEeMEHHbIX
JIeMOHCTpaLi (BO3MOKHO C MCIO/b30BaHMEM 3JIEKTPOHHOM JieMOHCTpauyu). HekoTopele TeMbl
00s13aTe/IbHO ZIO/KHBI BKJTFOUATh OIOPHBIE j1ab0paTopHble PabOThI, KOTOPbIe pa3BUBAIOT YMEHHe
M0JTb30BaThbCsl TPOCTeHIIMMU TMpubopamMK, aHa/JW3UpOBaTh IO/yueHHble JaHHble. B cBsi3u C
0COOEHHOCTIMM TIOBeZIeHUs] U JesTenbHOCTH oOyuatomuxcs ¢ 3[IP  (pacTOpMOXeHHOCTb,
HEOPraHW30BaHHOCTB) TPeJyCMOTPeH CTPOKaMIIMK KOHTPO/b 3a COO/t0[ieHreM TpaBU/ TeXHUKU
Ge30racHOCTY MpH MPOBe/IeHNH J1Tab0paTOPHBIX U MPAKTUUECKUX paboT.

Bbonbilioe BHUMaHMe TIPU U3yueHUW GU3NKU roipoctkamu ¢ 3ITP obpaiijaeTcsi Ha oB/lafieHHe
UMM TIPDAKTUYeCKUMUA yMEHWsIMM U HaBblKamu. [lpesycMaTpuBaeTcss yMeHblleHHe oObema
TeOpeTUUeCKUX CBeJeHWM, BK/IIOUeHHe OT[eNbHbIX TeM WU LiebIX pa3/ie/oB B MaTepuasbl JJis
0030pHOT0, 03HAKOMHUTENBHOTO WM (DaKy/JbTaTUBHOTO H3yueHus. [IpezsyiaraeTcsi ymeHbILeHUe
o0beMa MaTeMaTHUeCKHUX BBIUMC/EHUH 3a CUeT yBe/SMUeHUs] KaueCTBeHHOTO OIMCAHUs sIBJIeHUNA U
TIpOLIeCCoB

[ocTaTouHOe KOJMYECTBO BpPEMEHM OTBOAMUTCS Ha pPAacCMOTPEHHe TeM U BOIPOCOB,
PACKPBHIBAIOLIUX CBsI3b (DU3UKU C )KU3HBIO, C TEMH SIB/IEHUSIMH, HaO/IIOJJeHUSIMU, KOTOPbIE XOPOILIO
W3BeCTHbI YUEHUKAM U3 UX )KU3HEHHOTO OMbITa.

MakcrManbHO MCHOMb3YKTCS MeXIIpeJMeTHble CBSI3M C TakKUMU [JUCLIMIIMHAMM, Kak
reorpadusi, xumus, buomnorus, T.K. odydatoryecs ¢ 3[IP ocobeHHO HY>KJAIOTCs B TIPeojHeCeHNN
OJHOTO U TOro >Xe yueOHOro Marepuasa B pa3/IMUHBIX acreKkTax, B €ro BapbUPOBaHUM, B
HEOZJHOKPAaTHOM TOBTOPEHUM W 3aKperuvIeHWM I[I0/IyUYeHHbIX 3HaHWUM M TPaKTUUeCKUX YMEeHUHU.
[To3Bosisisi pacCcMaTpuBaTh OJWH W TOT >Ke yueOHBI Marepuas C pa3HbIX TOYeK 3peHws,
MEXIIpeIMETHbIE CBS3W CIOCOOCTBYIOT €ro JIydllleMy OCMBICJeHUt0, 0Oosiee TPOUYHOMY
3aKperieHUI0 MOoMy4YeHHbIX 3HaHUU U NTPAaKTUUeCKUX YMEHHH.



IIpumepHBIe BU/BI AeATeTbHOCTH o0yuaromuxcs ¢ 3[1P, 00yc/10B/1eHHBIE 0CO0BIMH
o0pa3oBaTe/IbHBIMH NOTPeOHOCTAMY H 00ecreunBaroIiie 0CMbICIEHHOe 0CBOEHHE
coiep>xaHuM o00pa3oBaHus o npeamery «dusuka»

[TprMepHasi TemaThuyecKass U TepMUHOJIOTAYeCKast JIeKCHMKa M0 Kypcy (pH3MKU
cootBetctByeT ITOOIT OOO.

Copep>kanue BUJIOB flesiTesibHOCTH oOyuaroiuxcst ¢ 3[IP Ha ypokax (u3vKu orpefesnsieTcs
ux 0cobObiMU OOpa3oBaTelbHBIMU MOTPeOHOCTSMU. [ToMHMMO MmMPOKO wHcrnonb3yembix B [TOOII
OOO 06mux f15 Bcex 00yuaroLuxcsi BUJ0B [IeSITelIbHOCTH CleAlyeT YCUMUTh BU/IbI [1eSITelIbHOCTH,
cieuUuHbIe I JAHHOW KaTeropuu [eTeld, obecreynBaromye OCMBIC/IEHHOE OCBOEHUe
coflep)kaHusi oOpa3oBaHMs MO TpeJMeTy: yCUeHUe IpeJMeTHO-TIPAaKTUUeCKoW JesiTelbHOCTU C
aKTUBM3alLlell CeHCOPHBIX CUCTeM; OCBOEHHe MaTepHrasa C ONIOPOM Ha arOPUTM; «IIOLIarOBOCTb» B
M3yuyeHWU MaTepuasa; UCIO/b30BaHUe JIOTIO/IHUTebHONM BU3YyalbHOW OIOphb! (CXeMbl, 111ab0HbI,
OTIOpHble Tab/MILIBI); PEeYeBOM OTUET O TIPOL[ecCe U pe3yJbTare [esiTe/IbHOCTH; BBITIOTHEHHe
CreLajbHbIX 3a/laHui, 00ecreunBaloIUX KOPPEKLMIO peryysuu ydyeOHO-TI03HaBaTeIbHOU
JiesITeTbHOCTH ¥ KOHTPOJIb COOCTBEHHOTO pe3yJibTara.

Iy obyuaromuxcst ¢ 3[IP cyiecTBeHHBIM SIBJISIFOTCSI TPHEMBbI pabOThI C JIEKCUYeCKUM
MaTepHuasioM 1o rpegmety. [IpoBoAUTCS crieljuasibHasi paboTa Mo BBe/|JeHUIO B aKTHBHBIN C/IOBaphb
00yyYaroIMxcss  COOTBETCTBYIOIIel TePMUHOJOTHMU. VI3yuaemble TepMHMHBI BBOJSTCS Ha
TIOJTMCEHCOPHOW  OCHOBe, 00si3aTeslbHa BU3yaslbHasi TOAJEP)KKA, alrOpuTMbl  paboThl  C
orpefieJieHHeM, OIIOPHbIe CXeMbl /JI1 aKTya/Iu3aliyd TepMUHOJIOTHH.

B cBs3u ¢ ocobbiMu oOpasoBaresibHBIMU TIOTpeOHOCTSIMU oOyuvatotmxcs ¢ 3I1P, mpu
TUIAHUPOBAHKH PabOThI YUeHHKA Ha YPOKe CIelyeT NPUAeP)KUBATHCS CIeAYIOIMX MOMEHTOB:

1. TIpu ompoce Heo6xoAMMO: [aBaThb aJrOPUTM OTBETA; pa3pellaTh I0/Ib30BATHCS
MJIaHOM, COCTaBJIeHHbIM TIPM TIOATOTOBKe [IOMAIllHeTO 3a/laHusi; JaBaThb OoJjblle BpeMeHU
TOTOBUTBCSI K OTBETY y JOCKH; paspellaTb JesaTb IIpeJBapUTe/bHble 3alMCH, I0/1b30BaThCs
HarJ/siIHBIMA TIOCOOUSIMM.

2. Tlo BO3MOXHOCTM 3a/iaBaTh OOYYAIOLIMMCS HABOJSIME W YTOUHSIOIIHE BOIPOCHI,
KOTOpBIe ITIOMOT'YT UM NOC/Ie/I0BaTe/IbHO U3/I0)KUTh MaTepHuall.

3. CucremaTHyecKd T[IpOBEpSATH YCBOEHWE MaTepuaja [0 TeMaM YPOKOB, [isi
CBOEBPEMEHHOTO 00Hapy>KeHHs ITPo0eIoB B TIPOIIIeIIeM MaTepuarie.

4. B mporjecce u3y4eHusi HOBOrO MaTeprasa BHUMaHHe YUeHHKOB obpalijaeTcs Ha Harboiiee
CJIOKHBIE pasfiesbl u3ydaemoll Tembl. Heobxopumo uarie obpamjatbCsi K HAM C BOIIPOCaMH,
BBISICHSIFOLL[MMY TIOHMMaHHe yueOHOro marepuasa, CTUMYJIMPOBaTh BOMPOCHI NPU 3aTPYAHEHUSX B
yCBOEHMH HOBOT'O MaTepHasna.

Mecto yueoHoro npegmera «Pu3nKa» B yueOHOM I/IaHe

B cootBerctBUM ¢ ®efepasbHBIM TOCYAAPCTBEHHBIM 00pa30BaTe/IbHbIM CTaHZAPTOM
OCHOBHOTO 0011ero obpa3zoBaHusi yueOHbIN TipegMeT «®PH3MKa» BXOJUT B TPeAMETHYIO 00/1aCTh
«EcTecTBeHHbIE HayKu» U sBsSeTCS 00si3aTesbHBIM st u3yueHus. CojiepxaHue yueOHOTOo
rpeaMera «®Pu3MKa», TIpejcTaBAeHHoe B paboueii mporpamme, cootBetctByeT PI'OC OOO,
[TpuMepHOW OCHOBHOW 00Opa3oBaTe/bHOM IpOrpaMMe OCHOBHOTO 00Ilero o0pa3oBaHWs,
[TpyMepHOM aJanTHPOBAaHHOM OCHOBHOM 00pa30BaTe/bHOM MpPOrpaMMe OCHOBHOTO 0O0IIero
o0pa3oBaHUs 00yJaroIUXCS C 3a/IeP)KKOU TTCUXUUECKOTO Pa3BUTHS.



COLEPXAHME YYEBHOI'O ITPEIMETA «®U3NKA»

7 KJTACC

Pa3pen 1. ®usuka 4 eé posib B N03HAHUM OKPY’KaIoIero Mupa

dusnka — Hayka o npupoge. SIeienuss mnpuponbl (MC'). ®usnueckve sIBICHUS:
MexaHuYecKye, TeryioBble, 371eKTpUUeCcKrue, MarHUTHbIe, CBeTOBbIE, 3BYKOBBIE.

dusnueckre BeJMYWHBL V3MepeHre (QU3MUeCKUX BeqvunH. Dusuueckue npubopbr.
IToepewHocmb usmepeHutl. MexxiyHapo/iHasi cucTeMa eZIHHULI.

Kak ¢u3vka u Jpyrve ecrecTBeHHble HayKWd M3yuyarOT NpuUpofy. EcmecmeeHHO- HayuHbll
MemoO no3HaHus: HabaoOeHue, NOCMAHOBKA HAYYHO20 80NpOCd, BblOBUMCEHUE 2unomes,
JKCnepumeHm no npoeepke 2unomes, obwssicHeHue Habmoodaemozo sieneHusi. Onucavue pusuuecKux
si8/1eHull ¢ NOMOWbio Mooeell.

[TpenMeT u MeTOZbI HU3KKHU.

Jlemoncmpayuu’®

1. MexaHu4eckue, TeIVIOBble,  3/IeKTPUUECKHe, MarHUTHble,  CBETOBbIE
SABJICHUS.

2. ®u3nueckre npubOpsl ¥ TPOLIeAypa NMPAMBIX U3MEPeHU aHaI0rOBLIM U LIU(POBBIM
prOOPOM.

3. Omnpe/iesieHye MOrPENIHOCTH IKCIIePUMEHTa.

@dpoumasnbHble 1a6opamopHble pabombl uAU 31eKMPOHHASE 0eMOHCMpayusi.

1. Onpenenenue LleHbl  JleJIeHUsT  M3MEpPUTe/IbHOIO npubopa  (Mcronb3ys
TeXHOJIOTMUeCKYIO KapTy KCIIepUMEHTa).

2. V3mepenue 00bEMa XKUIKOCTU U TBEPIOTO Tefa

3. OnpedeneHue pazmepos Maablx mel.

Pa3zpen 2. IleppoHava/sibHbIe CBe/JeHUS 0 CTPOEHHUH BellecTBa

CrpoeHue BelllecTBa: aTOMbl U MOJEKYJIbl, UX pasmepbl. Onbimbl, OOKa3bieaiowjue
OuCKpemHoe cmpoeHue geujecmed.

[Bwxenne uactui] BeijecTBa. CBsI3b CKOPOCTU [IBWKEHUS YaCTUL] C TeMIlepaTypowu.
BpoyHoBCcKoe aBwkeHue, auddysus. Bzaumodelicmgue uacmuy eewjecmed: npumsiiceHue Uu
ommasnKugaHue.

ArperaTHbple COCTOSIHUSI ~ BeIL[eCTBA: CMpOeHUe 2d308, Jcudkocmeli U  mMBEPObIX
(kpucmannuueckux) mea. B3zaumocesizb medcdy ceolicmeamu 6eujecms 8 pasHbIX d2pe2amHblX
COCMOSIHUSAX U UX AMOMHO-MO/NEKYASIpHbIM cmpoeHuem. OcobeHHOoCmu azpe2amHbix COCMOSHUU
800bl.

Jlemoncmpayuu®

! MC — 3/1eMeHTbI CO/IepyKaHusl, BKIFOUAOIIMe MEXKXIIPeIMeTHbIEe CBS3U, KOTOphIe

1o/[poOHee pacKphITHl B TEMaTHUECKOM TUIAaHUPOBAHUU.

* 3eck U jjasiee KypCuBoM 0003Hau€HbI TEMbI, H3yUeHHe KOTOPBIX MPOBO/UTCS B 03HAKOMHUTE/TLHOM
riaHe. [legaror caMocTosiTeNIbHO orpe/iesisieT 00beM M3yd4aeMoro MaTepuarna.

? Bee JlemoHcTpaiyy 1 JlabopaTtopHele paboThl, TIpe/[CTaB/IeHHbIE B COZIePKAHKUH, [JOMYyCKAeTCs
(MO>KHO) TIPOBO/IUTB, UCTIO/B3YsT UH(POPMAIIMOHHBIE U 37IeKTPOHHbIE TeXHO/IOTUU (LU POBLIe
obpa3oBaTesibHbIe PeCypcChl).

* 3eck U fjaiee PUBOJUTCS PACIIMPEHHbIH ITepeueHb 1a00paToOpHbLIX PaboT U OIbITOB, U3
KOTOPOT'O YUMTeb JiesiaeT BLIOOP TI0 CBOEMY YCMOTPEHHUIO.



1. HabnroieHre 6pOYHOBCKOTO JBYKEHHMS.
2. Hab6mogenue auddysuu.
dpoHmasnbHble 1ab6OpamopHbie pabombl U ONbIMbl

1. OneHka  AuameTpa aToMa  MeTofioM  psfoB  (C  HCIOJb30BaHUEM
doTorpaduii).
2. OnbIThI TI0 HAOTFO/IEHUIO TETIJIOBOTO PaCITUPEHUs ra30B.

3.0mbITel 10 OOHAPY)KEHHMIO JIeMCTBUS CHI  MOJIEKYJ/ISPHOTO TPUTSKEHHSI
(31eKmpoHHas demMoHcmpayusi).

Pazpgen 3. /IBy>keHne U B3auMo/jeCTBHE TeJl

MexaHuueckoe JBrKeHue. PaBHOMepHOe 1 HepaBHOMepHOe JBKeHue. CKopocTb. CpeoHsis
CKOpOCMb NpU HepagHOMepHOM 08UCeHUU. PacuéT myTH 1 BpeMeHH JBYKEeHUS.

SlBnenne wHepLUM. 3aKOH UHepyuu. B3aumoodelicmeue men KAK NpPUYUHA U3MEHEHUs
ckopocmu oOsudiceHusi mea. Macca kak mepa uHepmHocmu mend. IlnoTHocTh BeljectBa. Cesi3b
NI0MHOCMU € KOAU4ecmeoM Mo/eKy/n 8 eOuHuye ob6svéma geujecmad.

Cuna Kak XxapakTepuCTHKa B3aumogeincTtBusi Ten. Cuna ynpyeocmu W 3akoH ['yka.
H3mepeHue cunbl ¢ nomowbto OuHamomempa. SIBneHWe TATOTeHUs1 W cuna Tsokectd. Cuaa
msscecmu Ha opyeux naaHemax (MC). Bec tena. HeBecomocTtb. Crio)KeHHe CHJI, HallpaB/aeHHbIX 110
ofHOU TipsiMou. PaBHogeucTBytomasi cun. Cuia mpeHusi. TpeHue CKObJCEeHUsi U MmpeHue NOKOS.
Tpenue 8 npupooe u mexHuke (MC).

Jemoncmpayuu’®
HabnroeHre MexaHUUeCKOT0 IBWKEHUS Tesa.

V3mepeHure CKOPOCTH TIPSIMOJIMHEMHOTO ABVKEHHSI.
HabnroeHue siBieHUs] UHEPLIWU.

HabumtoeHre u3MeHeHUs1 CKOPOCTH TIPU B3aUMO/IeHICTBUU TeJl.

k=

CpaBHeHue Macc 10 B3aUMO/eUCTBHUIO TeJl.
6. CrokeHue CWl, HarpaB/eHHbIX 110 OJHOW MPSIMOM.

7. MeMOHCTpALMsi CH/IbI YIIPYTOCTH Ha Pa3/MUHBIX MaTeprasax.
dpoumasbHbie 1a6opamopHbie pabombl U ONbIMBI,

1. OrpeiefieHie CKOPOCTH PaBHOMEPHOTO JIBW>KeHHs (IlIapuKa B XKUIKOCTH, MOZeJn
3JIEKTPUYECKOT'0 aBTOMOOU/IS U T. 11.) (3/1eKmpOHHasi 0eMOHCMpayusi).

2. OnpezeneHre cpeiHell CKOPOCTU CKOJIBKeHHUS OpycKa WM IapyuKa 10 HAK/JIOHHOM
TIJIOCKOCTH.

3. OnpepeneHvie TVIOTHOCTU TBEPAOrO TeJia.

4. OTMBITHI, AeMOHCTPHUPYIOLHE 3aBUCUMOCTb pacTsbkeHUs (JedhopMaliii) MpY>KUHEI
OT TIPUJIO>KEHHOW CUJIBL.

5. OnbIThI, 1eMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbKEeHHsl OT Beca Tesa U

XapakTepa COTPUKACAIOIINXCs TOBEPXHOCTEH.

Pa3pgen 4. /laB/ieHue TBEP/bIX TeJI, )KMAKOCTEeH U ra3oB
Hapnennie. Cnocobbl ymeHbleHUs U yeenuyeHus oaeneHus. /laseneHue 2asa. 3asucumocmb
oaeneHusi 2aza om o0b6séma, memnepamypnl. [lepedaua dasneHus



meépobiMu  meaamu, icuokocmsimu U easamu. 3akoH Ilackansa. IIHeemamuueckue MAuUHbL.
3aBUCHMOCTb []aB/IeHUs] JKUAKOCTH OT TiaybuHel. Coobwarowjuecs cocyobl. I'udpagiuveckue
MeXaHU3Mbl.

Atmocdepa 3emsii u armocdepHoe AaBnieHHe. [IpuduHbl CyujecmeoeaHus 8030YWHOU
obonouku 3emau. Onbim Toppuuennu. H3smepeHue ammocgepHo2o OdeaeHus. 3d8ucumMocmb
ammocgepHo20 OdaeneHuss Om 6blCOMbl HAO ypoeHem Mopsi. Ilpubopbl 0as usMmepeHus
ammocgepHo20 0asneHusl.

Helicmeue dcudkocmu u 2a3a Ha NO2PyHCEHHOe 8 HUX me/o. BriTankuBaroljasi (apxvme10Ba)
cuna. 3akoH Apxumeoa. IlnasaHue men. Bo3dyxonaagaHue.

emoncmpayuu

1. 3aBUCHUMOCTD /IaB/IeHUsI ra3a OT TeMIlepaTyphl.

2. [Tepenaua jaBneHuUs )KUAKOCTBIO U Fa30M.

3. CooO0riarormecs: CoCy/bl.

4, T'uipaBIMYeCKuii Tpecc.

5. [TposiBnieHue felicTBUsI aTMOC(HEPHOTO JaBIeHMUs.

6. 3aBUCUMOCTh BBITA/IKMUBAIOIIEH CH/IBI OT 00BbEMa IMOTPYKEHHOM YaCTH Tena U
TJIOTHOCTU YKUAKOCTH.

7. PaBeHCTBO BBITA/IKMUBAOLL[El CUJIbI BECY BBITECHEHHOU KUAKOCTH.

8. YcioBUe M1aBaHuUs Teq: TUlaBaHUe WU TIOTPY>KeHue TeJl B 3aBUCUMOCTH OT

COOTHOIIIEHUsI TUIOTHOCTEH Tesla U JKUAKOCTH.
dpoumasbHbie 1a6OpamopHbie pabombl U ONbIMbl

1. VccnenoBanve 3aBUCHMOCTH Beca TeJla B BOZie OT 00béMa MOrpyKEHHOW B KUJKOCTh
YyacTu Tefa.

2. OrnipesiesieHre BbITAIKUBAOIeNd CUMbI, A€WCTBYIOlel Ha Teso, TOTPY>KEHHOe B
JKUJIKOCTb.

3. [TpoBepka He3aBHUCUMOCTH BBITAKWBAIOLel CU/bI, [eHCTBYIOIIe Ha Telo B
JKUAKOCTU, OT MacCChI Tea.

4, OmnbIThI, AeMOHCTPUPYIOLLME 3aBUCMMOCTb BBITAIKMBAIOLLEN CUJIbl, JeHCTBYOIen
Ha TeJI0 B )KUAKOCTH, OT 00bEMa MOrpy>KEHHON B )KUJKOCTb YaCTH TeJia U OT IMJIOTHOCTH >KUAKOCTH.

5. KoHcTpyupoBaHue apeomeTpa W KOHCTPYHPOBaHHe JIOOKA U

oripejiesieHre eé TPy30I0bEMHOCTH.

Pa3jen 5. PaGoTa 1 MOIHOCTh. DHEPTrUs

Mexanuueckasi pabota. MoII[HOCTb.

[TpocTbie MeXaHW3MBI: pbiuar, 610K, HAaKJIOHHAsK TJIOCKOCTh. [Ipasuno pagHoeecusi pbiuaza.
IMpumeHeHue npasuna pagHosecust pbluaza K 640Ky. «3o10moe npasuno» mexavuku. KIT/T mpocThix
MexaHu3MOB. [TpocThie MeXaHH3MbI B OBITY U TEXHHKE.

MexaHnuueckasi sHeprus. KuHemuueckas u nomeHyuanbHas sHepaus. IlpespaujeHue 00HO20
guda mexaHuuecKoli 3Hepauu 8 Opy2o0li. 3aKOH COXpPaHeHUsI SHePTyuu B MeXaHHKe.

demoucmpayuu

1. [IprMepbl MPOCTBIX MEXaHU3MOB.



®poHmasbHble 1a60pamopHbie’paGombt u onbimbi*

1. OmnpepesieHrie paboThI CU/IBI TPEHUSI TIPU PABHOMEPHOM /IBI)KEHUH Tejla TI0
TOPU30HTA/IbHOW TTIOBEPXHOCTH.

2. ViccneoBanue ycioBri paBHOBECHS pblyara.

3. N3mepenue KIT[ HaKJIOHHOM TJIOCKOCTH (3n1ekmpoHHasn
demoHCcmpayusi).

4. N3yueHre 3aKOHa COXpaHEHUs] MEXaHUUECKOW SHEPruM (3/1eKMpOHHast
deMoHcmpayusi).
8 KJTACC

Pazgen 6. TensioBblie AB/IeHUA

OCHOBHble Nno/odceHUs1 MONeKyASIPHO-KUHemuueckoll meopuu cmpoeHust gewjecmed. Macca
U pasmepbl amomos u moaekya. Onbimbl, noOmeepaHcoaroujue OCHOBHble NONONCEHUSI MOAEKYASIPHO-
KUHemuuecKkoli meopuu.

Mogenu TBEPAOro, XUJKOTO M Ta3000pa3HOTO COCTOSIHWM BelrlecTBa. Kpucmaniuueckue u
amopgHble mena. ObwsicHeHUe ceolicme 2a308, Hcuokocmell U meépobix mea Ha OCHO8e NO/A0NHCeHUll
MONeKysIpHO-KUHemuyeckoli meopuu. CMauuMBaHHe U KanuuisipHble sieneHus.  Tenaogoe
pacwupeHue u cicamue.

Temneparypa. Cgs3b memnepamypbl CO CKOPOCMbIO MEeN/108020 O8UNMCEHUS uacmuy.

BHyTpenHsis sHeprus. Cnocobbl u3MeHeHUsl 8HympeHHell 3Hepauu: menjonepeoaud u
coeepuweHue pabombl. Budbl menionepedauu: menionpog8oOHOCMb, KOHBEKYUS1, U3/YUeHUe.

KosmuectBo TemnoTel. YOenbHas mennoémkocmb geujecmed. TenioobmeH u mensnogoe
pasHosecue. YpagHeHue menai08020 baaaHca.

InaeneHue u omeepdegaHue Kpucmaaiuyeckux eewjecms. YoeabHass menioma naaeneHusl.
IMapoobpazoeavue u KoHOeHcayus. HcnapeHue (MC). Kurenve. YoenbHas menioma
napoobpasosanusi. 3aguUcuMocmb Mmemnepamypbl KuneHus oOm ammochepHo20 O0ae/neHusl.
BnastcHocmb 8030yxa.

OHeprus TOIIMBA. YOe/bHAs Menjaoma c2opaHusl.

IMpunyunsl pabombl menaoebix Osuzamenell. KII/] mennosoeo dguzamensi.

Tennoeble dsueamenu u 3awjuma okpyxcaroujeti cpeobt (MC).
3aKOH coxpaHeHus u npedpaiyeHust sHepauu 8 menosbix npoyeccax (MC).

Jdemoncmpayuu

1. HabnroeHre 6pOYHOBCKOTO JBYKEHMS.

2. Hab6mogenue auddysuu.

3. HabroieHue siBieHUM CMaurMBaHUS U KalTW/IIPHBIX SIBJIEHHUM.

4. HabnroieHre TeTioBoro paciiMpeHus TeJl.

5. Vi3MeHeHue ZiaB/ieHHsl rasa MpyU W3MeHeHWH 00bEMa M HarpeBaHWM WU
OXJTXKI€HUH.

6. [TpaBu/ia U3MepeHus: TEMITePaTyphl.

7. Bu/ibl Terionepejaun.

8. Oxnax/jeHre TIpy COBepIIIeHnH paboThI.



9. HarpeBaHue Mpy COBepIIeHUH pabOThl BHEIIHUMU CHJTaMH.
10.  CpaBHeHUe TeII0EMKOCTel pa3/IMUHBIX BEIeCTB.

11. Ha6mopenue KumeHus.

12.  HabGmopeHue MOCTOAHCTBA TeMIIEPATyPhl MPH T1aBIeHHH.
13.  Mopgenu TerioBsIX JBUraTesIei.

dpoumasbHbie 1a6oOpamopHbie pabombl U ONbIMbI

1. OmbITHI TI0O 0OHAPY)KEHUIO [IeMCTBUS CHJI MOJIEKY/ISIDHOTO TIPUTSKEHUST
(31eKmpoxHas demoHcmpayusi).

2. OnbIThI N0 BhIpALLMBAaHUIO KPHCTA/UIOB [IOBAPEHHOW COJIM WU/IH caxapa.

3. OnbIThl 10 HAbOJIIOZIEHUIO TeTJIOBOr0 pacIIMpeHHsl ra3oB, >KUJKOCTeN U TBEPAbIX
TeJl.

4, OmnpejienieHne aBneHus Bo3zyxa B Oa/uioHe LINpuIia.

5. OmbIThI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD JaB/IeHHs BO3/yXa OT ero o0béma u
HarpeBaHUsl WIH OXJIaXK/IeHUsI.

6. HabmofieHe mu3MeHeHHsi BHyTpeHHell SHepruM Tejia B pe3y/ibTare
Terionepesaur U paboTbl BHEIIIHUX CUJL.

7. UccnenoBanve siBieHUsI TeIiooOMeHa TPY CMEIIMBAHUM XOJIOJHOM U ropsiueit
BO/IbI.

8. ViccnepoBanue npoliecca MCHapeHusl.

9. OnpepiesieHrie OTHOCHUTE/IBHOW BIA’KHOCTH BO3/yXa.

10.  Onpedenenue ydenbHoll menaombl naagaeHus abod.

Paszpen 7. djleKTpuyeckre U MarHUTHBIE AB/ICHUSA

Dnekmpu3sayus mes. [IBa pozia 31eKTpuUeCcKux 3apsfoB. B3aumoelicTBre 3apskKeHHBIX Tell.

OnekTtpuyeckoe nosne. IIpuHyun cynepnosuyuu 31eKmpuuyeckux noseti (Ha KauecmeeHHOM
YpogHe).

Hocumenu snekmpuueckux 3apsoos. DneMeHMAapHbll 31ekmpuueckull 3aps0. CmpoeHue
amoma. [IpoBOJHUKY U IU3/IeKTPUKU. 3aKOH COXPaHEeHUs 3/IeKTPUUeCKOro 3apsifia.

ONeKTpUUYeCKUH TOK. YC/108Usl Cywecmeo8aHusi 3/4eKmpuueckoeo mokd. VICTOUHMKH
TIOCTOSIHHOI'O TOKa. JIeHMCTBUSL 3/IEKTPUUECKOIO TOKa (TervioBoe, XWMHWUYECKOe, MarHUTHOe).
Dnekmpuueckull MoK 8 #UOKOCMSAX U 2a3ax.

PaboTa 1 MOIITHOCTh 37IEKTPUUECKOTO TOKA. 3aKoH [[ycoyasi—/leHya. DaekmpuuecKue yenu
U nompebumenu 31ekmpuueckoll 3Hepeuu 8 Obimy. OnekTpuueckas ULenb. Cuaa Toka.
OnekTpuueckoe HarpspkeHHe. CONpOTHUB/IEHUE IPOBOJHUKA. YOe/nbHOe conpomue/neHue gelwjecmad.
3akoH Oma puia yuacTtka Lenu. IlocsenoBaTesibHOe U mapasiiesibHOe COeJjMHeHue IPOBOJHUKOB.
Kopomkoe 3ambikaHue.

[TocTosiHHBIe MarHWThl. B3aumogelcTBUE TOCTOSHHBIX MarHUTOB. MaeHumHoe nose.
MazHumHoe nosne 3emau u e2o 3HayeHue 045 HU3HU Ha 3emae. Onbim Opcmeda. MazHumHoe nose
3/neKmpuyecko2o moka. IIpumeHeHue 3neKmpomazHUmMos 8 mexHuke. /Jelicmeue MazHUMHO20 NoAs
HAa NPOBOOHUK C MOKOM. DneKmpoosuzamesb



NOCMOsIHHO20 MoKa. Mcnoab3oeaHue 3nekmpooguzameneli 8 mexHU4eCcKUX ycm-policmeax U Ha
mpaucnopme.

Onbimbl  @apades. SeneHue  3nekmpomazHumHol  uHOykyuu. IIpaeuno  JleHya.
OnekmpozeHepamop. Cnocobbl nojyueHus 31eKmpuueckoll 3Hepeuu. ONEeKTPOCTaHLIMK Ha
B0O300HOB/IIEMBIX NCTOUYHUKAX SHEPTHH.

Jdemoncmpayuu

1. OneKTpU3aliyis Tel.

2. [IBa pozia 37eKTpUYeCcKUX 3apsiZiloB U B3aUMO/eHCTBHE 3apsKeHHBIX TeJl.
3. YCTpOWCTBO U [ieHCTBHE 3/1eKTPOCKOMa.

4, DJIeKTPOCTaTUUeCKast UHAYKIIUSL.

5. 3aKOH COXPaHEeHHsI 3JIEKTPUUECKHUX 3apsi/I0B.

6. TTPOBOIHUKY U JU3JIEKTPUKH.

7. Mo/ie/iMpoBaHHe CUIOBBIX JIMHUM 3/IEKTPUUECKOTO TIOJIS.

8. VICTOYHHKH TIOCTOSIHHOTO TOKa.

9. JleiCTBYS 3/IEKTPUUECKOTO TOKA.

10.  DnekTpuueckuii TOK B KUAKOCTH.

11.  Ta3oBwblii pa3spsy.

12.  V3mepeHHe CH/IbI TOKa aMIIEPMETPOM.

13.  W3mepenue 3/1eKTPUUECKOrO HAMPSHKEHUS] BOJIBTMETPOM.
14.  PeoctaT ¥ MarasuH COMpPOTHBJIEHHIA.

15.  BsaumopeiicTBHe MOCTOSHHBIX MArHUTOB.

16.  MogenupoBaHye HEBO3MOXKHOCTH Pa3/ie/IeHust TIOJIFOCOB MarHUTa.
17.  MopenupoBaHre MarHUTHBIX TI0JIeH TOCTOSIHHBIX MarHUTOB.
18.  OmnmiT Opcresa.

19.  MaruuTtHoe mosie ToKa. DJIEKTPOMArHur.

20.  [leiicTBrie MarHUTHOTO TIOJIS HA TIPOBOJHUK C TOKOM.

21.  DnekTpomsuraTesb IOCTOSHHOTO TOKa.

22.  WccnenoBaHue sIBJI€HUS /IEKTPOMArHUTHON UHYKLIAM.

23.  Onbitel ®apajes.

24.  3aBUCUMOCTL Harpap/eHHs WHIYKLMOHHOIO TOKa OT YC/IOBMI €ro
BO3HUKHOBEHHUSI.
25.  DnekTporeHepatop MOCTOSHHOTO TOKa.

®dpoHmabHble 1aOOpamopHbie pabombl U ONbIMbI

1. OnbiThl 1O HaOJIIOZIEHHIO 3/1eKTpU3aLin Tel WHAYKUWEeHW U TpHU
CONPUKOCHOBEHUH.

2. WccnenoBanue [encTBus 3/IeKTPUYECKOro T0JI1 Ha TPOBOJHUKHU U
JA3NEKTPUKU.

3. C6opKa ¥ rpoBepKa paboThbl 37IEKTPUUECKOM 11eTTH TOCTOSTHHOTO TOKa.

4. V3mepeHue U pery/vpoBaHue CUJIbl TOKa.

5. V3mepeHue U peryivpoBaHue HallpsKeHUs.

6. HccnedosaHue 3asucumocmu cuibl moka, uoyuwje2o uepes pesucmop, om

conpomue/eHusl pe3ucmopa U HanpsixceHust Ha pesucmope.



7. Onbimbl, OemMOHCmpupylowjue 3asUcCUMOCMb  31eKMpPUUecKo20 CONpoMmMueaeHuUst
Npo8oOHUKA Oom €20 O/NUHbl, NIOWaou NONepeyHO20 CeyeHus U mamepuand.

8. IIpogepka npasuna ca0JCeHusi HanpsdiceHull npu nocaedo8amenbHOM COeOUHeHUU
08yX pe3ucmopos.

9. Ilposepka npasusna 045 cuibl MoOKa npu NApaliebHOM COeOUHEeHUU pe3uUcmopos.

10.  OmpepneneHrie pabOThI TEKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3rCTop.

11. Onpe/iesieHre MOLIHOCTH 3/IEKTPUUECKOTO TOKA, BblJje/IseMOM Ha pe3ncTope.

12.  HccnepoBaHue 3aBUCUMOCTU CUIIBI TOKA, UAYILEr0 yepes JIaMIIOUKY, OT HallpshKeHus
Ha Heil.

13. WccnenoBanre MarHUTHOTO B3aMO/1eMCTBHS MIOCTOSTHHBIX MarHUTOB.

14.  V3yueHrWe MAarHWTHOTO TIOJIsi TIOCTOSIHHBIX MAarHUTOB TIPH WX O00beJVHEHWU U
paszie/ieHu .

15. VccnenoBanue [erCTBUS 3/1IEKTPUUECKOIO TOKA HA MarHUTHYIO CTPEJIKY.

16. OnbIThI, JeMOHCTPUPYIOLME 3aBUCUMOCTb CUJ/Ibl B3aUMOZEMCTBUS KaTyIIKH C TOKOM
Y MarHyTa OT CUJIbl TOKA U HalpaBJ/IeHUs TOKA B KaTyLUKe.

17. V3y4yeHne felCTBUS MarHUTHOIO I10JI1 HAa IPOBOJHUK C TOKOM.

18. N3yueHue pabombl 31eKkmpoosuzamensi.

19. N3mepenue KI1/] anekTpojBUraTelbHOM YCTaHOBKH.

20. OmnbITEI 110 UCCIEOBAHUIO SIBJIEHUS 3/IEKTPOMarHUTHOM MHIYKLMM: UCC/IefloBaHue

W3MeHeHUH 3HaueHus u HallpaBJ/IEeHHWA MHAYKUOHHOT'O TOKd.

9 KJTIACC

Pazgen 8. MexaHnueckue sB/IeHHA

Mexanuueckoe [BwKeHHe. MarepuasbHas Touka. Cucrema orcyéra. OTHOCUTEIBHOCTB
MeXaHU4eCKoOro /[BWKeHMs. PaBHOMepHOe mpsIMOJIMHeNMHOe JiBIbKeHWe. HepasHomepHoe
npamonuHeliHoe osudxceHue. CpefHSSI U M2HOBEHHAs CKOpOCMb me/ad npu HepasHOMEepPHOM
08UdICEHUU.

Yckopenue. PasHoyckopeHHOe npsiMonuHeliHoe dgudiceHue. CBobofHoe mazeHne. Onbimbl
TI'anunes.

JluneliHas u y2noeas ckopocmu. IlenmpocmpemumenbHoe ycKOpeHue.

[Tepseiii 3ak0oH HeroToHa. Bropoit 3akoH HeloToHa. Tpertuit 3akoH HeroToHa.

IIpunyun cynepno3suyuu cus.

Cuna ynpyzocmu. 3akoH I'yka. Cuna mpeHus: cund MpeHusi CKO/AbJCeHUs, Culd MmpeHus
nokosi, opyaue 8uobl MpPeHUsl.

Cwia TS)KECTH W 3aKOH BCEMHMPHOTO TSATOTEHHUS. YCKOpeHWe CBOOOZHOTO TafieHHUsl.
JeusiceHue naavem eokpye ConHya (MC). Ilepsas kocmuueckas ckopocmb. Hesecomocmb u
nepezpysku.

PaBHOBecre MarTepuanbHOM TOYKH. AbcoatomHo meépooe meno. PasHosecue meépoo2o
mena ¢ 3aKpenaéHHol ocblo 8pauyjeHusi. MoMeHT cuibl. Llenmp msscecmu.



Vmnynbc Tena. M3meHeHue umnynbca. MmnyabC cuibl. 3aKOH COXpaHeHUsI WMIYJ/bCa.
PeaktrBHOe fBikeHue (MC).

MexaHuueckasi pabota ¥ MOLJHOCTb. Pabora cunm TsokecTH, ynpyeocmu, mpeHusi. Cesizb
SHepeuu u pabombl. TloTeHLManbHasi SHEPTHs Teja, TOJHATOTO HaZ, TIOBEPXHOCTHIO 3eMJIH.
IMomeHyuanbHas sHepeusi cocamoti npyscuHbl. KuHetuueckasi sHeprusi. Teopema o KuHemuueckot
SHepeuu. 3aKOH COXpaHeHUsT MeXaHUUYeCKOW SHepruu.

demoucmpayuu

1. HabroieHre MeXaHUUeCKOTO IBV)KEHHSI TeJla OTHOCHUTE/ILHO PAa3HbBIX TeJI OTCUETA.

2. CpaBHeHUe MyTel U TPAeKTOPUM ABWXKEHUS OHOTO M TOTO >Ke Tejla OTHOCUTE/IbHO
Pa3HBIX TeJ OTCYETA.

3. V3MepeHne CKOPOCTH U YCKOPEeHUS! MPSIMOJIMHENHOTO [IBUKEHUSI.

4, WccnepnoBanue Npr3HAaKOB paBHOYCKOPEHHOTO IBU)KEeHUS.

5. HabnroeHue [BIKeHHs TeJla 110 OKPYKHOCTH.

6. HabnromeHne MexXaHWYeCKUX sIBJIEHW, TPOUCXOASIIUX B CHCTEME OTCYETa
«Tenexxka» TIpy e€ paBHOMEPHOM U YCKOPEHHOM [IBIDKEHHUH OTHOCUTETbHO KaOrHeTa (hU3UKH.

7. 3aBUCHMOCTb YCKOPeHHs Tejla OT Macchl Tesa U [JeUCTBYIOLeN Ha Hero
CHJIBL.

8. HabnroieHre paBeHCTBA CHJT TIPH B3aUMOZIECTBUH TeJ.

9. V3meHeHue Beca Tesa IpU YCKOPEHHOM JIB)KEHUH.

10. Tlepegaua umysibca Py B3aUMOZIEMCTBUH TeJl.

11.  TIpeobGpa3oBaHusi SHEPTUM TP B3aUMO/IEHCTBHU TeJI.

12.  CoxpaHeHune UMITyJ/IbCa ITPH HEYTIPYTOM B3aUMO/IEHCTBHIM.

13.  Coxpanenue uMItysibCa rpy abCOIFOTHO YIIPYTrOM B3aMMOZIEHCTBHUM.

14.  HaGmopeHue peakTUBHOIO JBUKEHHUSI.

15.  CoxpaHeHue MexaHWUeCKOM SHEPrUH IpU CBOOOJHOM Ia/[eHUH.

16.  Coxpanenue MexaHU4eCcKou SHeprud  TIpU  JBWKEHUU Tena  TIOf
JlefiCTBHEM TIPY>KUHBI.

dpoumasbHbie 1a6OpamopHbie pabombl u ONbIMbI

1. KoHcmpyuposaHue mpakma 045 pas2oHa u OdibHeliuie20 paBHOMepHO20 O8UNMCEHUS
WApuKa uiu meaexcku.

2. OnpepeneHuie cpefHel CKOPOCTH CKOJbKeHWsT OpyCcka WM ABVKEHUS IIapuKa 110
HaKJIOHHOM M/I0CKOCTH.

3. OnpeziesieHre YCKOPEHHsI TeJla IPYU PaBHOYCKOPEHHOM /IBWKEHUH T10 HaK/IOHHOH
TIJIOCKOCTH.

4, WccnefoBaHrie 3aBUCMMOCTUA TIYTH OT BPEMEHH TIPU PaBHOYCKOPEHHOM /IBH)KEHHH
0e3 Haua/IbHOM CKOPOCTH.

5. WccnenoBanue 3aBUCUMOCTH CWIbl TPEHUSI  CKOJIB)KEHUS ~ OT  CHJIBI
HOPMaJIbHOTO IaB/IeHUS.

6. Onpenenenvie Ko3dduiieHTa TpeHUST CKOJIbXKEHUSI.

7. OrnpefienieHre KECTKOCTH TIPY>KUHBI.



8. OmnpepesieHrie paboThI CU/IBI TPEHUSI TIPU PABHOMEPHOM /IBI)KEHUHU TeJla TI0
TrOPU30HTA/IbHOW [TOBEPXHOCTH.

9. Onpegenenve paboTbl CWIbl  YIPYrocTu npu  NoAbéMe rpysa
C WCTI0/Ib30BaHKEM HETIO/IBM)KHOTO U TTO/[BM)KHOTO OI0KOB.

10.  W3yueHwue 3aKOHA COXPAHEHUS SHEPTHH.

Pa3fen 9. MexaHuueckue Kojie0aHUsA U BOJTHBI

KonebarenbHoe nBukeHre. OCHOBHBbIE XapaKTePUCTUKU KojeOaHWIA: T€pUoj, uacToTa,
amMIvIuTyZa. Mamemamuueckull U NpyX#CuHHbIU MasmHuku. IlpeepaujeHue 3Hepauu npu
KonebamenbHOM O8UMCEHUU.

3aTyxatomye Konebanusi. BeiHykaeHHbIe KonebaHusi. Pe3oHaHC.

MexaHuueckue BojiHbl. CBOMCTBa MeXaHUUYeCKUX BOJIH. [Ip00o/bHble U nonepeyuHble 8O/HbI.
JlnuHa eonHbl U CcKopocmb e€é pacnpocmpadeHusi. MexaHuueckKue 80/Hbl 8 MmeEépoom mese,
celicmuuecKue 80/Hbl (MC).

3ByK. I )poMKoCcmb 38yKa u 8bicoma moHa. OmpadiceHue 38yKa. IH(ppaseyK u yabmpaseyk.

emoucmpayuu

1. Habnronenue kosebaHWiA Te T0[ [€HMCTBUEM CHJIbI TSDKECTH U CHJTIBI YIIPYTOCTH.

2. HabsroieHue KosiebaHMIA rpy3a Ha HUTHU U Ha TIPY>KUHE.

3. Habmro/1eH1e BBIHY>K/I€HHBIX KOJIe0aHWM U pe30HaHCca.

4, PacmpocTpaHeHue MPOZO/IbHBIX U MOTIePeUHBIX BOJTH.

5. HabnroeHre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHUeCKHIA pe30HaHC.

dpoHmabHble 1abOpamopHbie pabombl U ONbIMbI

1. Ornpenenenuve YacTOTbl UM Tiepuojia  KoJiebaHui MaTemMaTU4yecKoro
MasiTHHUKA.

2. OnpepeneHrie 4acTOTHI U TepyUoZia KoJyiebaHUM TIPY>KUHHOTO MasiTHHUKA
(31eKmpoHHas demoHcmpayusi).

3. VccnenoBanye 3aBUCUMOCTH TTepUO/ia KoyieOaHWH MOABEIIeHHOTO K HUTH IPy3a OT
JUTUHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTU nepuo/ia KoseGaHuM TIPY>KUHHOT O
MasiTHUKa OT MacChl Ipy3a (3/71eKmpoHHas 0eMoHcmpayusi).

5. [TpoBepka He3aBUCUMOCTH Tlepro/ia KosiebaHui rpy3a, TOBEIIeHHOTO K HUTH, OT
Macchl rpy3a.

6. OnbITHI, JIeMOHCTPUPYIOILIe 3aBUCUMOCTb repyo/ia KoJiebaHui
MIPY>KUHHOT'O MasiTHUKA OT MacChl TPy3a U >KECTKOCTH MPYKUHBI.

7. V3mepeHue YCKOpeHUst cBoOOZAHOTO rajieHust (31eKmpoHHasn
deMoHCmpayusi).

Paspen 10. D/1eKTpoMarHMTHOE 110J1€ ¥ 3/IEKTPOMAarHuTHbIE BOJIHbBI

OneKTpOMarHWTHoe ToJie. JJeKTPOMarHuTHble BOJIHBL. Ceolicmea 3/1eKmpOMAa2HUMHbIX
8osH. IlIkana 3neKmpomMazHUMHbIX 80/H. Mcnonb3oeaHue 31eKmpoMAa2HUMHbBIX 80/1H 051 COMOBOU
cesi3u.



OnekTpomarHuTHasi npupoga cBeta. CKOpocTh cBeTa. BosHOBBIe CBOWCTBa

CBeTa.
Hdemoncmpayuu
1. CBolicTBa 3/1eKTPOMarHUTHBIX BOJIH.
2. BoJ/HOBLIE CBOMCTBA CBeTa.

®ponmasnbHble 1ab6opamopHbie’ pabombl u onbimbi’
1. V3yueHne  CBOWMCTB  3/1eKTPOMAarHUTHBIX BOJH C TIOMOIIIbIO
MOOM/IbHOTO TestedoHa.

Pazgen 11. CBeToBBIC AB/IEHUSA

JlyueBasi mMogenb cBera. VcrouHuku cBeta. IIpsamonuHeliHoe pacnpocmpaHeHue céemd.
3ammeHus Coanya u JIynbl. OTpakeHue ceta. IL10cKoe 3epkano. 3aKOH ompasceHus ceemd.

[TpesiomsieHve cBeta. 3aKOH IpeioM/IeHUs cBeTa. I1o/1HOe 8HympeHHee ompaxceHue ceemd.
Hcnonb3osaHue nomHO20 BHYMpeHHe20 OMpAadXceHuUsi 8 ONMUYeCcKUX C8emogooax.

JIunza. Xog nydedr B smH3e. Onmuueckas cucmema ¢omoannapamd, MUKpoOcKona Uu
meneckona (MC). I'na3 kak onmuyeckas cucmema. bauzopykocmb u 0as1bHO30pKOCMb.

PasznosiceHue 6enozo ceema & cnekmp. Onbimbl HbiomoHna. ChodiceHue cneKmpaabHbIX
yeemos.

Jdemoncmpayuu

1. [TpsiMo/THEHOe pacrpoCTpaHeHe CBeTa.

2. OTpakeHHe CBeTa.

3. [MTonyueHre n300pa)keHU# B TVIOCKOM, BOTHYTOM M BBIIMYK/IOM 3€pKasiax.

4, [IpenomieHye CBeTa.

5. OnTHUYecKuii CBETOBO/,.

6. Xop nyueit B cobuparolei TuH3e.

7. Xop iydeil B pacceuBarolljeli TMH3e.

8. [MonyuyeHue n300pakeHUH C MIOMOIIIBIO JIUH3.

9. [TpuHLMN AeicTBUsA PoToanmapaTa, MUKPOCKOIIA U Te/leCcKoria.

10. Mopgens rnasa.

11.  Pasnoxkenwue 6Gesioro cera B CIEKTP.

12.  Tlonyuenue Gesoro cBera IpH C/I0KEHHUH CBETA Pa3HbIX IIBETOB.

dpoHmanbHble 1abOpamopHbie pabombl U ONbIMbI

1. WccnenoBaHue 3aBUCMMOCTH yTJla OTPaKEHHUsS] CBETOBOTO Jiyua OT yTJIa TMaZieHusl.

2. M3yueHre xapaKTepUCTHK M300pakeHus TpejMeTa B TJIOCKOM 3epKaJie.

3. WccnenoBaHye 3aBUCHMOCTH yTJIa TPeJIOM/IEHHSI CBETOBOT'O JIy4a OT yTJia Ma/IeHust
Ha IPaHULIE «BO3yX—CTeKIIO».

4, [MomyueHne n3006pa’keHNUH C TTIOMOLIBI0 COOMPAIOLL|eH JTH3BL.

5. Onpepenenrie (OKYCHOTO PACCTOSIHUSI M OIITUYECKON CUJTbI COOMpArOIIIeid JTMH3bI

(31eKmpoHHas demoHcmpayusi).



6. OnbiTl MO  pas/ioXKeHUro Oemoro cBeta B CIEKTp  (3/1eKMpOHHAS
demMoHcmpayusi).

7. OMBITHI TI0 BOCTIPUSITUIO 1[BeTa MpEeAMETOB MpU UX HabOMoZeHuu uepes
LIBeTOBbIe (DUIbTPHI.

Pazgen 12. KeanToBble siBJIeHUA

Onbimbl Pe3ep¢popda v mnaHeTapHas Mojienlb aToMma. Mogenb aroma bopa.
HcnyckaHue u no2noweHue ceema amomom. Keanmbl.

PasiioakTMBHOCTh. Anb(pa-, bema- u eamma-uzayveHus. CTpoeHHe aTOMHOTO sifipa.

HyknoHHass Mmodeab amomHo20 si0pa. HM3omonbl. PaduoakmueHble npeepawjeHus.. Ilepuod
nosaypacnaoa amomHbIx si0ep.

SlnepHble peaklMy. 3aKOHbI COXpaHeHHsl 3apsi/JOBOIO M MaCCOBOTO UMCeJl.
Peakyuu cuHmesa u deneHus sid0ep. McmouHuku 3Hepeuu CoaHya u 38é30 (MC).

SnepHasi sHepreTHKa. /elicmeusi paduoakmueHblx U3/ayueHull Ha Jcuseble opeaHu3mbl (MC).

Jdemoncmpayuu

CneKTpbl U3/1y4YeHUs U MOTJIOLLeHHS.
CnekTpsbl pa3/MyHbIX I'a30B.

CriekTp BOAOpOJA.

Hab6mrogeHre TpekoB B Kamepe BusbcoHa.
PaboTa cuéTurka MOHU3UPYIOILIUX U3TyIEeHUMH.

SR O o e

PerucTparys u3/aydeHus: IPUPOAHBIX MUHEPAJIOB U ITPOAYKTOB.
dpoumasbHbie 1a6OpamopHbie pabombl U ONbIMbI

1. WccnenoBaHvie TPeKOB: M3MepeHHe SHepruM YacTHUIbl 10 TOPMO3HOMY IMyTH (110
tdoTtorpadusm) (31eKmpoHHass demoHcmpayusi).
2. N3mepeHue pajuoakTHBHOTO (POHA (3/1eKmpOoHHAsi 0eMOHCMpayusi).

IToBTOPHUTE/IHEHO-00001IIAIOIIMI MO /T

[ToBTOpPHTE/ILHO-0000IIIAOIIMI MO/Y/Th TPeJHA3HAUEH J/Isi CUCTEMaTH3alMi U 0000I1IeHus
TIPeJMETHOTO COZIEP>KaHUSI U OTIbITa JIeATeIbHOCTH, TIPUOOPEeTEHHOTO MPYU M3yYeHUH BCEro Kypca
(busuKU.

[Tpu u3yuyeHHUH JAHHOTO MOZYJISI PEATU3YIOTCS U CUCTEMaTU3UPYIOTCS BU/BI [1eSITe/TbHOCTH,
Ha OCHOBE KOTOPBIX 00eCreunBaeTcs JOCTH)KEHHE TTPeJMETHBIX U MeTarpeAMeTHbIX IJIAHUPYEeMbIX
pe3ynbTaToB 00yueHUs, (GOpPMHUPYETCS eCTeCTBEHHO- HayuHas TPAMOTHOCTb: OCBOEHHe HayUHBIX
METOZIOB HCCJIeIOBaHUsI SIBJIEHUH TIPUPOJAbI U TEXHUKH, OB/aJieHHe YMEHUSIMH OOBSICHSTDH
(busnyeckue sBJIeHUs, IPUMEHSIS] IOJTyYeHHbIe 3HaHMS, PelllaTh 3a/laud, B TOM YKUC/Ie KaueCTBeHHbIe
Y 9KCTIepUMeHTabHbIe.

[TpuHIMNMAIBHO JiesITe/TbHOCTHBIM XapaKTep JAaHHOTO pasfiesia pean3yeTcs 3a CUéT Toro,
YTO yualliecs BHITIOJHSIOT 3a/jaHus], B KOTOPLIX UM TIpe/jiaraeTcs:

® Ha OCHOBe MOJy4YeHHbIX 3HAHUHM PACIIO3HABaTh U HAYYHO OOBSICHAThH (DH3UUeCKUe SIBIEHHS B
OKpY>Katolllel TIpUpo/ie Y MOBCeJHEBHOU JKU3HU;



®  JCII0/1Ib30BaTh noJ, pPyKOBOACTBOM TIie[arora HaydHble MeTOAbl MCC/I€JOBAHUSA Cl)I/I3I/I‘~IECKI/IX

SIB/IEHWH, B TOM YMCJIe /Il IPOBEPKY TUITOTe3 U MOJIyUeHUs] TeOPeTUYeCKHX BbIBOZIOB;
OOBSICHATH C OMOpPOW Ha AUMJAKTUYECKH MaTepuan Iocjae OOCYX[eHHs C Ieflarorom
Hay4HbIe OCHOBBI HanOosee Ba)XKHBIX AOCTIDKEHMI COBPEMEHHBIX TeXHOJIOTHH, Harpumep,
NIPaKTUYeCKOT0 MCIIO0/Ib30BaHUSl Pa3/lMUHbIX MCTOYHMKOB SHEPIrMM Ha OCHOBe 3aKOHa
TIpeBpall{eHHs U COXpaHeHMsI BCeX M3BEeCTHbIX BUJJOB SHEPIUU.

Kaxzgas wu3 Tem [JaHHOrO pasjiefla BK/IKOYaeT 3SKCIIePUMEeHTa/lbHOe UCC/e/0BaHre

o0o0b1aroiiero xapakTepa Ha yCMOTpeHHe Tiefjarora W TpH ero Momoru. Pa3pen 3aBepimaeTcs
NpOBeJieHreM JUarHOCTUYeCKOW M OLleHOYHOM paboThl 3a KypC OCHOBHOM LIKOJIBI.

le/lMeprIe KOHTPOJ/IbHO-U3MEPUTE/IbHbIEC MdTEe€pPHUAJ/IbI

HPOBe'E[eHI/Ie OL€HKH1 ,[LOCTI/I}KEHI/II\/II IJIaHUPDYEMbIX pe3yJ/IbTATOB OCBOE€HUSA yqe6Hor0

ripeMeTa POBOAUTCS B hOPMe TeKYI[ero U PyOe)KHOTO KOHTPOJISI B BUZIe KOHTPOJIbHBIX paboT.

7 xnacc

KonmponbHas paboma Ne 1 1o Teme «IlepBoHavaibHbIe CBEZIEHUsI O CTPOEHUH BeIleCTBa»
KonmponabHas paboma Ne 2 io Teme «Macca, MIIOTHOCTb, 00BEM».

KonmpoabHas paboma Ne 3 o Teme «CUJIBI B IPUPO/IE».

KoHmpoabHas paboma Ne 4 io Teme «[laByieHue».

Hmoezosas nposepouHas paboma.

8 knacc

BxooHas npogepouHasi paboma.

KonmpoabHas paboma Ne 2 1o Teme «TerioBble siBneHus». KonmpoabHas paboma Ne
3 110 Teme «ArperaTHble COCTOSIHUS BelLL|eCTBa».

KoumpoabHas paboma Ne 4 mo TeMe «DNeKTpUUeCKHi TOK. HarpspkeHue»,

«Conpotusnenue. CoejHeHYe IPOBOJAHUKOBY.

KoumponbHas paboma Ne 5 mo Teme «PaboTa M MOIIHOCTb 3/€KTPUUECKOTO TOKa»,

«3akoH [Ixoyns —JleHua».

Te».

HMmozoeas npogepouHas paboma
9 kmacc

BxooHas nposepouHas paboma.
KonmponbHas paboma Nel 110 TeMe «3aKOHBI JBWD>KEHHUS M B3aUMO/I€HCTBUS

KonmpoabHas paboma Ne 2 1io Teme «MexaHudeckre KosiebaHUs U BOHbD». KOHMpo/bHAs
paboma Ne 3 110 TeMe «DyIeKTpUUECKHe Y MarHUTHBIe siBJieHUs». KoHmposnbHasi paboma Ne
4 no teMe «CTpoeHue aToMa U aTOMHOIO fiijpa» U

«CTpoeHnue u 3BomoLMs BeeneHHOW».

Hmoezoeas nposepouHas paboma.



I[INTAHNPYEMBIE PE3YJIBTATBI OCBOEHUA YUEBHOI'O ITPEJMETA
«®U3NKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3SOBAHUNA

B 1jesiom pe3ynbrathl ocBoeHMst obyuatormumucsi ¢ 3[IP yueGHOro rnpegmeTta
«®u3uKa» [OJDKHBI COBMAZaTh C pe3y/ibTaTaMH TMpPHUMepHON pabodeii MpoOrpaMMbl OCHOBHOTO
ob11iero obpa3oBaHHusl.

Hawnbonee 3HAUMMBIMY SIB/ISTFOTCS:

JINHHOCTHBIE PE3YJIbTATDI:

MOTHBALMs K 00yueHHIO U Le/ieHarpaBeHHOM M03HaBaTe/IbHOM [1eSITeIbHOCTH; yCTaHOBKa
Ha OCMBbIC/IeHWe JIMYHOTO OMbITa, HabmofeHui 3a (U3nuecKuMu
5KCIlepUMeHTaMy;
yCTaHOBKa Ha OCMBIC/IeHHe pe3y/bTaTOB HaO/II0[eHri 3a MPUPOAHBIMUA U TeXHOT€HHBIMU
SIBJIEHUSIMH C TIO3ULIMK (PU3UUeCKUX 3aKOHOB;

CITI0COOHOCTh OLIEHHWBATh IIPOUCXOJdAINHE W3MEHEHUA N HX TII0C/J1e4CTBUA;
Cl)OpMyJ'II/IpOBaTb " OLI€eHWBATb PUCKH, q)OpMI/IpOBaTL OIIBIT,
ITOBLBIIIIEHME YPOBHA CBO€eH KOMIIeTeHTHOCTH yepes MPAKTUYECKYIO

JiesiTe/TbHOCTD (TP COBMECTHOM BBITIOJTHEHHH JTab0paTOPHBIX MTPAaKTUYeCKUX paboT); yMeHHe
pa3nMuath yueOHBIE CHUTYaI[UH, B KOTOpBIX yuarmuiicsi ¢ 3ITP moxer
JleiCTBOBaTb CaMOCTOSITE/IbHO, W CHUTyaluu, [I/le C/leJyeT BOCIO/Ib30BaTbCsl CIPAaBOUYHOU
vHbopMaliveli U IpyruMu BCTIOMOTaTeTbHbIMU CPeJiICTBaMU;
CMOCOOHOCTh TIPUHUMATh pellleHWe B JKU3HEHHOW CUTyal[id Ha OCHOBe IiepeHoca
TOJTyUeHHBIX B X0/le 00yueHUst (GU3UUeCKUX 3HAHWH B aKTya/lbHYIO CUTYalUIO;
CroCcOOHOCTL COOJIOAaTh B TIOBCEHEBHOM >KW3HU TpaBWIa JMYHOW 6e30macHOCTH Ha
OCHOBe TIOHUMaHUs1 (PU3UUeCKUX sIBJIeHUM 1 3HaHHWs 3aKOHOB (DH3UKY;
yMeHHe KPUTHUUeCKH OLleHMBATh TOJyYeHHYI0 OT cobecefiHMKa MH(OPMAL[MIO, COOTHOCS ee
CO 3HaHUeM (PH3UUeCKUX 3aKOHOB;
CIIOCOOHOCTH Tepe/iaTh CBOM COOOpakeHUsl, YMO3aK/IHOUeHHUsI TaK, YTOObI OBbITb TOHSTHIM
JIPYTUM YeJIOBEKOM;
a/IeKBaTHOCTh TIOBeJieHUsi 00yuaroIlerocsi C TOUKA 3peHHsl OMacHOCTH WM 6e30racHOCTH
JUTst ce0st WU 711 OKPY KaroIIuX;
yBa)KeHUe K TPY/ly U pe3yJ/ibTaTaM TPYJOBOM AesiTe/lbHOCTH;
yray6ieHye Tipe/iCTaB/IeHUH O 1[e/IOCTHOM KapTHHe MUpa Ha OCHOBe TIPUOOpeTeHHBIX HOBBIX
eCTeCTBeHHOHAayUHbIX 3HAaHWW U MPAaKTUUeCKUX YMEHUH.

METAIIPEJMETHBIE PE3YJ/IbTATDI

OesnaodeHue YHuUeepca/ibHbIMU y'vle6HbLMll no3Haeame/ibHbIMU OeliCmeusiMu:

BBISAABJIATB MPUYKUHBI U C/1e CTBUA TIPOCTHIX (1)I/I3I/I‘-IECKI/IX HBJ’IeHI/If/'I;
OoripeneJssiThb CbI/IBI/ILIECKI/Ie TIIOHATHA, CO34dBaTh O606H_IEHI/I${, YCTaHaB/IMBAaTh dHAJIOTHUH,
K]'IaCCI/I(l)I/IL[I/IpOBaTB, CAMOCTOATE/BbHO BBI6I/IpaTb OCHOBAHHA WU KPpUTEPUU



JU1s1 KnaccuuKal|M, UCIOoJb3ysi CIIPAaBOYHYH0 MH(GOPMALMI0 M OMUPasiCh Ha aArOpUTM yueOHBIX
JIeUCTBUN;

yCTaHaB/IMBaTh TPUUMHHO-C/Ie/ICTBEHHbIE CBSI3W, CTPOMTb JIOTUYECKOe pacCyKJeHUe,
yMoO3aK/itoueHue (MHAYKTUBHOe, [ie[yKTUBHOE, 10 aHaJIOTYH) U /leflaTh BBIBO/IBI 110/] PyKOBO/ICTBOM
rejiarora;

WCKaTh WM O0TOMpaTh MH(GOPMALMIO W/IH JaHHbIE U3 UCTOUHUKOB C YUETOM Ipe/|/I0’KeHHOU
yueOHOWU 3a/jauul U 3alaHHBIX KPUTEPHUEB.

CO3/laBaTh, MPUMEHATh W TpeoOpa3oBbIBaTh 3HAKW W CHUMBOJIBI, MOJENH M CXEeMbl IS
peliieHus yueOHBIX U MO3HABATE/TBHBIX 33/1aY;

C TIOMOII[bI0 T1e/larora Wk CaMOCTOSITeTbHO MPOBOJUTE OTBIT, HEC/I0KHBIN SKCTIePUMEHT
TI0 YCTaHOBJIEHHIO 0COOEHHOCTel (pU3MUecKoro 00beKTa WK sSIBJIeHUs ; PpeoOpa30BbIBaTh
MH(OpPMAIHIO U3 OHOTO BHZA B APYTO (TaO/IUITYy B TEKCT U

mp.);

yCTaHaB/IMBaTh B3aWMOCBSI3b (PM3MUECKUX SIBJIEHHM W TIPOLIECCOB, MCIIOJb3YS
a/IfOPUTM YueOHBIX ZIeCTBUM.

OenadeHue yHU8epCabHbIMU y4eOHbIMU KOMMYHUKAMUBHBIMU Oelicmeusimu:

OCO3HaHHO HCIIO/Ib30BaTh PeyeBble CPe/ICTBA B COOTBETCTBUH C 33/lauell KOMMYHHUKALIAU JJ1s1
BBIPa)KEHHs1 CBOMX MBIC/Iel ¥ TOTpeOHOCTeH //1s IJTAaHUPOBAHUS CBOEH IeATe/TbHOCTH;

OpraHM30BbIBaTh yueOHOe B3auMmofielicTBe B rpymre (ompefensts obmye 1eny,
pacripeiesiiTb POJiv, JOTOBapUBATLCS APYT C APYTOM U T. 11.).

1ieJleHanpaB/IeHHO  MCII0/Ib30BaTh  MH(OPMALIMOHHO-KOMMYHHUKATHBHbIE — TEXHOJIOTHH,
HeoOXOoZMMbIe /7SI PelieHus yueOHBIX U MPAKTUYeCKUX (PU3NUeCcKUX 3a/ay;

OpraHv30BbIBaTb yueOHOe COTPYJHUYECTBO M COBMECTHYHO JIeiTeJIbHOCTb C yuuTesneM U
CBepCTHUKAMU B TIpoLiecce 3aHATUN (PU3UKOM.

OegnadeHue yHU8epCa/IbHbIMU y4eOHbIMU pezy/1iMUGHbIMU 0elicCmeusimu:

TIOHUMATh L€/ eCTeCTBeHHOHAYYHOro OOydYeHWs, CTaBUThb U (OPMYJTHUPOBATh A7 cebst
HOBBIe 33/lau B yuebe U 1103HaBaTe/IbHOM [esTeIbHOCTH;

obHapy>kuBaTb U (hopMyMpoBaTh yueOHyIO mTpoOsieMy, oOmMpefensTh ek y4eOHOU
JlesITe/IbHOCTH;

CaMOCTOSITEJIBHO WM C TIOMOLIbI) yUHTeNs TUIAaHWPOBaTb MYTH AOCTIDKEHWs Lened B
¢u3Mueckux SKCleprMeHTaX, B TOM 4YMC/e ajbTepHaTHBHblE, OCO3HAaHHO BbIOMpaTh Haubosiee
3¢ dekTrBHBIE CTIOCOOBI pellieHrs yueOHbIX 1 TI03HABaTeIbHBIX 33/]ay;

COOTHOCHUTB CBOU IpPaKTUUeCKHe [1eMCTBUs C IJIaHWPYyeMbIMU pe3y/ibTaTaMM, OCYILeCTBIISATh
KOHTPOJIb CBOel [IeSITelIbHOCTH B TIPOLecCe MAOCTVDKEHHs Ppe3yJbTaTra, OINpeesiTh CIIOCOOBI
JelicTBUI B paMKax Ipe/i/IOKeHHbIX YCJIOBUM U TpeOOBaHMM, KOPPEeKTUPOBaTh CBOU JIeHCTBUS B
COOTBETCTBUM C U3MEHSIOLIENCs CUTyaLuen;

NPaBW/IbHOCTb  BBITIOJIHEHUsI ~ 9KCIIEPUMEHTa/lbHOM  yueOHOM 3afauM, COOCTBEeHHbIE
BO3MO)KHOCTH €€ pelleHNs;

B/IaJleHue OCHOBaMHM CaMOKOHTPOJIS, CAMOOL|eHKH, TPUHSATHS PeLleHUM U OCYLLeCTBIeHUs
0CO3HaHHOTO BbIOOpa B yueOHO 1 TI03HABaTeIbHOM /IesiITe/TbHOCTH;



JlaBaThb a/leKBaTHYIO OLIeHKY CUTyalluy Y TIpeJjiaraTh [J1aH ee U3MeHeHUs; peJBU/eTh
TPYJHOCTH, KOTOPble MOTYT BO3HUKHYTh TP pellleHnH yueOHOH

3ajauy;
0CO3HaBaThb HEBO3MO)XHOCTb KOHTPOJIMPOBAaTh BCE BOKPYT.

INPEAMETHBIE PE3YJ/IBTATDBI

TpeGoBaHuUs K MpeJMeTHBIM pe3y/IbTaTaM OCBOEHHs YUeOHOro mpegMera

«®Du3uKa», pacnpeje/ieHHbIE M0 ro/jaM 00yueHHus

Pe3ysibTaThl MO rofiaM (GOPMYIUPYIOTCS TI0 TIPUHIUITY J00aBIeHHs] HOBBIX Pe3yJ/IbTaTOB OT
rofia K roay (pe3y/bTaThl OUepeHOTO TOZia 10 YMOUAaHUIO BK/IFOUAIOT pe3y/bTaThl MpeAbIAYIIX
JIeT).

7 KJTIACC
[TpeameTHbIe pe3ysbTaThl Ha 06a30BOM ypOBHe /IO/DKHBI OTpPa)kKaTh C(OPMHPOBAHHOCThL y
00yyJaroIMxCst yMEeHH:

- OpUEeHTUPOBAThCS B TOHSATUSIX W OMEepHpOBaThb UMM Ha 0a30BOM ypoOBHe: (u3UuecKue U
XUMUYeCKWe sIBleHUs; HaOJoZileHne, SKCMepUMeHT, Mojie/lb, THUIOTe3a; eJUHULIBI
(du3nuecKUx BeJIMUMH; aTOM, MOJIeKyJja, arperaTHble COCTOsIHUS BelljecTBa (TBEpAoe,
JKUZIKoe, Ta3000pa3HOe); MexaHWYecKoe [BIW)KeHWe (paBHOMepHOe, HepaBHOMEPHOe,
MpSIMOJIMHENHOe), TPaeKTOpUsl, paBHOAeNCTByoIlass cuna, Jedopmarusi  (yrpyras,
TJIaCTUUeCKasi), HeBeCOMOCThb, COOOIIAIOI[Hecss COCYZbl, C OIMOPOM Ha AWJAKTUUECKUH
MaTepuasn

- pa3nuuath siBeHus (Auddysus; TerioBoe [BWKEHWE YaCTUL] BeljeCTBa; paBHOMEpHOe
[IBIDKEHMe; HepaBHOMEDHOE [IBW)KEeHHe; WHepLYs; B3auMOJeHCTBUE Tesl; pasHosecue
meépoblx me/a C 3aKpenaéHHOU OCblo 8paujeHust; Tiepejiaua /aBjieHUs TBEPALIMU TeJjlaMH,
JKUAKOCTAMU W Tas3amy; arMocepHoe [iaBjieHWe; I[lJlaBaHUe TeJl; TpeBpallleHus
MeXaHWYeCKOM SHePryuy) MO OMUCAHUI0 MX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX JJaHHOe U3nuecKoe siBjieHHe, M0c/ie TIpeJiBapuTeTbHOr0 00Cy KeHus C
re/iarorom;

- pacrio3HaBaTh MPOSiBJIeHHWe U3yUeHHBIX (U3NUeCKUX SIBJIEHUM B OKPY’KalollleM MUpe, B TOM
yncsie Gpu3ndeckue IBJIeHUS B MPUPOJe: TIPUMepPhI ABWKEHUS C Pa3/IMUHBIMU CKOPOCTSIMU B
JKUBOM U HEXUBOM TNpHpOJe; AelCTBUe CU/bl TPeHHsI B TIPUPOJe U TEeXHUKe; BIIUSHUE
aTMoc(depHOro AaBjieHHs Ha >KUBOW OpraHW3M; IJlaBaHHe PbIO; phluard B Tejie Ue/ioBeKa;
MpU 3TOM TEPEeBOJUTb TPAKTHUUECKYHO 3aJjauy B y4eOHYI0, BbIIeNSTb CYIIeCTBEHHbIE
CBOMCTBA/TIpH3HAKU (PU3NUECKUX SIBJIEHUH C MTOMOIIIBIO T1e[jarora;

- OIHKChIBaTh HW3yYeHHble CBOMCTBA Tesll U (U3UUECKHe sIBJIEHUS, HCIO/b3ys (u3ndeckue
Be/IMUMHBI (Macca, 00bEM, TVIOTHOCTD BeIleCTBa, BpeMsl, ITyTh, CKOPOCTh, CPe/IHSISI CKOPOCTh,
CUla YIIPYrOCTH, CWIa TsDKeCTH, BeC Tesja, CWia TpeHUs, AaBjieHue (TBEPAOro Tea,
JKUZIKOCTH, Ta3a), BBITATKWBAIOIIAs CU/la, MeXaHWuecKasi paboTa, MOIIHOCTb, TIJIeU0 CHUJIbI,
MOMEHT CHWIbl, KO3(h(UIMeHT TO0e3HOr0 [eHCTBUSI MeXaHW3MOB, KUHeTHuecKas U
MOTeHLMaIbHasi SHeprusi) C



OMOpOM Ha CxeMy; TIpM OMWCAHUM PpacKpbiBaTb (PU3MUECKUN CMBIC/I HCIOJb3yeMbIX
Be/IMUMH, WX O00O03HaueHWs W eAWHULBI (U3UYeCKUX BeJMYMH, HAX0O0UMb (hopMybl,
cessblearoujue OaHHyO (u3uuecKylo 8eauduHy ¢ Opyeumu 8eAuvUHamu, cmpoums 2pauxu
U3yueHHbIX 3agucumocmetl (huauyeckux eeqUUUH C OTIOPOM Ha JUIAKTUUeCKUN MaTepuar;
XapaKTepu30BaTh CBOMCTBA Tes, (pU3Mueckue sIBIEHUS] U TIPOLIECChI, WCII0Jb3ysl TpaBuUa
cnoxkeHus: cun (BAOAL OAHOW mpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumeoa,
npasuno pasHogecusi pbiuaza (610ka), «3010moe nNpasuno» MeXaHuKu, 3aKOH COXpaHEeHUs
MeXaHUUeCcKOW 5Hepruy; IpU 3TOM [laBaTb CJIOBECHYHO (OPMY/JHMPOBKY 3akKOHa W
3anucbl@amb €20 Mamemamuueckoe 6blpadceHue nod pyKogooOCmeoM nedazoed C
obcydicOeHueM niaHa pabomni;

00BSICHATL  (U3KUeCcKue siBJIeHUs, TIPOLleCChl W CBOMCTBA Tel, B TOM UHC/Ie U B
KOHTEKCTe CUTyalluil TPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: TpU TOMOLU Tefarora
BBISIB/IATh TIPUUMHHO-C/Ie[ICTBEHHbIE CBSI3M, CTPOUTh OObsCHeHWe U3 1—2 JIOTUYeCKUx
IaroB C OMopoi Ha 1—2 W3yueHHBIX CBOMCTBA (pU3MUECKUX SIBIEHUM, (HU3NUeCKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pellaTh TUTIOBbIE PACYETHBIE 3a/lauu B 1/1e¥iCTBHe C OTIOPOil Ha a/JirOPUTM, TIpeJiBapUTebHO
pa300paHHbIi COBMECTHO C TIe/JarOrOM, HCIO/b3ysl 3aKOHBI U (DOPMYyJIbl, CBSI3bIBAIOLI[HE
¢u3ryeckrie BeJITMUMHBI: HA OCHOBEe aHa/lW3a yC/IOBUS 3a/lauM 3alMChbIBaTh KPaTKoe YCI0BHe,
MO/CTaB/sATh (U3UUeCKHWe BeIUMUMHbI B (OpPMy/bl M TPOBOAUTH PacyéTbl, HAXOAUThb
CTIpaBOYHbIE [laHHBIe, HEOOXOJWMbIe [ pellleHusl 3ajjau, OLIEHWBATh DPeaMCTUYHOCTh
TOTyYeHHOM (hH3UUeCcKoU BeJTMUMHbI;

pacrio3HaBaTb MpoO/ieMbl, KOTOPble MOYKHO PeIIUTh TPU TIOMOIM (U3UYeCKUX MeTO/[0B
T0C/Ie TIpeABAPUTEILHOTO OOCY)KJEeHHsI C TieJjaroroM; NpU TOMOINY TIeJjarora B ONMMCaHUN
VCC/IeJOBAaHUS BbIZIEJIAITh TIPOBepsieMOoe TpeArosiokeHue (TUIoTe3y), C OMOPOM Ha
[WIaKTHYeCKUd MaTepvana pasnuuyaTb W WHTEpPIIpeTHpOBaTh IOJMyUeHHBbIM pe3ybTar,
HaXO/IUTh TI0C/Ie 00CY)K/IeHUsI C TeJJaroroM OLIMOKU B X0/ie OTbITa, Jle/1laTh BBIBO/BI 110 €ro
pe3y/bTaram;

yMeTh HaXOJWTh C KCIOIb30BaHWEM LHU(PPOBLIX 00pa30BaTeNbHBIX PECYPCOB OIBITHI 0
HabsmoZieHro  GU3NYeCKUx siBJIeHMM WM (U3WYeCKUX CBOMCTB Tes: (OpPMYyIMpOBaTh
TipoBepsieMble TIpe/ITI0J/I0>KeHuS, cobupaTh YCTAaHOBKY U3 TPe/JI0’KeHHOTO
000opy/10BaHUsI C OTIOPOM Ha CXeMy, 3aluChbiBaTh X0/ OMbITa U (YOPMYJTUPOBATb BBIBO/IbI MO/
PYKOBO/ZICTBOM T1€/iarora;

BBLITIO/THATL TIPSIMble W3MEPEeHUsT PaCCTOSTHHS, BPEMEHH, MacChl Tesa, 00BEMa, CWIbI U
TemriepaTypbl C WCII0/b30BaHUEM aHa/loroBbIX U LM(POBBIX TNPUOOPOB C OMOpOM Ha
JITOPUTM; 3alWChiBaTh TIOKa3aHWs TPUOOPOB ¢ yuéTOoM 3aJj@aHHOM  abCOMHOTHOM
MOTPeIIHOCTU U3MepeHui;

MPOBOJIUTH COBMECTHO C TMeJaroroM HcCCaeJoBaHde 3aBUCHMOCTH OJHOW (U3MUecKoit
BeJIMUMHBI OT [JPYrod C UCIO/b30BaHWEM TMPSIMbIX M3MepeHUW (3aBUCMMOCTU TYTH
PaBHOMEPHO [IBMKYILIErOCsl Tesla OT BpeMeHU [IBI)KEHUS Teqa; CUibl MPeHUsl CKOAbNMCEeHUs
om geca mena, kayecmea obpabomku nogepxHocmeli mea U HE3a8UCUMOCMU CU/bl MPeHUsl
om naowaou conpukOCHOBEHUsl meJ; CU/bl ynpy20Cmu om YOAUHEHUS! NPYHCUHbL;



gbimasnkugarowjeli cuabl om 00séMa no2pyxHcéHHOU uacmu meaa U OmM NAOMHOCMU
acudKkocmu, e€ He3agucuMocmu Oom nJaomHocmu meada, om 21yOuHbl, Ha KOMOPYiO
no2pydxceHo mesao; ycaoeull n1aedalusi mea, ycaosull pagHoeecusi pbiuaza u 6/0K08); TIOf
PYKOBO/ICTBOM Tie/larora y4aCcTBOBaTh B TVIaHMPOBaHUM yueOHOT0 Mcc/ej0BaHus, COOMpaTh
YCTAaHOBKY U BBITIONIHATh W3MEPEHUs], C/ieAysl Tpe[jIOKeHHOMY TIlaHy, (UKCHPOBaTh
pe3y/bTaThl I0JyYeHHOW 3aBUCUMOCTH (U3WYECKWX BeIMYMH B BHJE TIPeJIOKEeHHBIX
Tabu1| ¥ TPadUKOB, Zies1aTh BBIBO/BI TI0 pe3y/IbTaTaM UCC/Ie0BaHMUS;

COOTHOCHUTb KOCBEHHbIe M3MepeHUst (pr3yeCcKUX BeJIMUMH (TJIOTHOCTh BeLeCTBa KUAKOCTU
Y TBEPJOTrO Tesa; CWa TPEHUs] CKOJIbKeHUs; [jaB/ieHWe BO3/lyXa; BbITAJKHUBAIOIIasl CHJIA,
JEeUCTBYIOIIAs Ha TIOTPY)KEHHOE B JXUJKOCTh Tes0; KO3(@UIMEHT I0/Ie3HOTO [eHCTBUS
MIPOCTBIX MEXAHHU3MOB), CJie/lysl TIPe//IOKeHHOW UHCTPYKLIMH; TIPH BBITIOJTHEHUU W3MepPeHH
10/ PYKOBOZICTBOM Tiefiarora COOMpaThb 3KCIIEPUMEHTA/TbHYI0 YCTAaHOBKY W BBIUMC/ISATH
3HaueHWe MCKOMOM BeJTMUMHBI;

co0uTro/1aTh TIpaBU/Ia TEXHUKU 0€30TacHOCTH TpU paboTe ¢ 1abopaTopHbIM 000pPYyI0BaHUEM
TI0CJTe TIpe/IBapUTeTbHOTO 00CYK/IeHNSs C Te/IarOroM;

COTIOCTAB/ISATh TIPUHIAIBI  JIEWCTBUS TPUOOPOB M TEXHWUUECKMX YCTPOWCTB: BeCHl,
TepMOMETp, AMHaMOMeTp, cooOIaroiiyecst cocyzbl, 6apomeTp, pbluar, TOZBWKHBIM U
HeTI0/IBV)KHBIN OJI0K, HaK/IOHHAs TVIOCKOCTh C OTIOPOY Ha AWJAKTUYeCKUI MaTepuat;
XapaKTepU30BaTh TPUHLUIIBI JIEMCTBUS W3yUeHHBIX NMPUOOPOB U TeXHUYECKHUX YCTPONCTB
Trocsie TpeZiBapUTE/ILHOTO OOCY’K/eHUsI C Ie[laroroM C OMOpOM Ha MX OMUCaHus (B TOM
yKCIe: TIOALIMITHUKYH, YCTPOMCTBO BOJOMPOBOJA, THIPABIAYECKHI Ipecc, MaHOMETp,
BBICOTOMED, TOPIIHEBOM HacocC, apeoMeTp), UCIO/b3ysl 3HAHUS O CBOMCTBAaX (pU3NUYeCKHX
sIBJIeHNI 1 HeoOxouMble (hr3ndecKre 3aKOHbI Y 3aKOHOMEPHOCTH;

MPUBOJUTL TIPUMEPbl / HAXOAWTh WHGOPMALMI0 O TIpUMepax TPaKTUYeCKOro
WCMO/Ib30BaHUST  (PU3MYECKUX 3HAHWH B TIOBCEJHEBHOM JKU3HU [ig  oOecrieueHust
6e30macHOCTH TPy 0OpalleHruu ¢ MpUOOpPaMU U TeXHUYeCKUMH yCTPOHMCTBAMU, COXpaHEeHUs
3[I0POBbSI U COOJTFO/IEHHST HOPM 9KOJIOTHYECKOT0 TIOBe/IEHHsI B OKPYKalolllel cpefe;
OCYIIEeCTBJIATE C TIOMOIIBIO Mefiarora 0TOOp UCTOYHHUKOB WH(OpMariuu B cetd VIHTepHET B
COOTBETCTBUHM C 33/]JaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIMXCSl 3HaHUN U Ty TéM
CpaBHEHUs] PAa3/MUHBIX WMCTOYHUKOB BBIJEJIITH MH(POPMAIMIO, KOTOpasi —SIBJISIETCS
TTPOTHBOPEUHBOM WJTH MOKET ObITh HeJJOCTOBEPHOI;

WCII0/Ib30BaTh TIPY  BBITIOIHEHWH YueOHBIX 3aflaHui HayuYHO-TIOMYJISIPHYI0 JIUTepaTypy
(bu3MUeCKOro Cojiep>KaHusl, CIIPABOUHBbIE MaTepHasbl, PeCcypchl ceTd VIHTepHeT; BajieTh
MpUéMaMM KOHCITEKTUPOBAHUS TeKCTa, mpeobpa3oBaHusl WHGOpPMAI[MK W3 OFHOM 3HAKOBOM
CHCTEMBI B [IPYTYIO;

CO37laBaTh 1O/ PYKOBOACTBOM Tiefjarora C OOCY)KJeHHWeM TIilaHa paboThl KpaTKue
MUCbMEHHble U YCTHble COOOIeHMsT Ha OCHOBe 2—3 HCTOUHHMKOB WH(OpMaLu
¢bu3MUeCcKoro coziepkaHusi, B TOM UHCJ/Ie IyO/TMUHO /lefiaTh KpaTKre COOOIeH st



0 pe3yJ/bTaTax MPOEeKTOB WM YueOHBIX WCC/Ie/JOBaHUM; MPHU 3TOM T'PaMOTHO HCII0/Ib30BaTh
W3y4YeHHbIM TIOHATUMHBIM ammapaT Kypca (U3UKM, COMPOBOXKAATh  BBICTYIIEHHE
rpe3eHTaluel;

MpU  BBHITIOJITHEHUM YueOHBIX TIPOEKTOB W HCC/IeIOBaHWM M0/ PYKOBOJCTBOM Iiefiarora
pacripefie/iiTh O0SI3aHHOCTA B TPYINle B COOTBETCTBUM C TIOCTAB/IEHHBIMH 3ajlauaMH,
CleIUTh 3a BBITIOJTHEHWEM TUIaHa [IeHCTBUH, aZileKBaTHO OlLIeHHMBAaTh COOCTBEHHBIN BK/a B
JlesiTeIbHOCTh TPYMIIbl; BbICTpaMBaTh KOMMYHUKAaTUBHOE B3auMO/IENCTBUe, YUUTbHIBas
MHEeHHe OKPY>KaloIuX.

8 KJTIACC

[TpenveTHBbIe pe3y/bTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpa)kaThb C(HOPMHPOBAHHOCTH y

00yyaroIrXxCst yMeHui:

OpPHEHTUPOBAThCS B TIOHATHSX U OTMepHPOBaTh MMHU Ha 6a30BOM ypOBHe: Macca U pa3Mephl
MOJIEKYJI, TEIJIOBOe [BM)KEHHE aTOMOB W MOJIEKYJ/, arperaTHble COCTOSTHUSI BeIeCTBa,
KpHCTa/l/Inueckie W amopdHble Teja, HACBIIEHHBIM W HeHaChIIeHHbINA Tap, B/Ia)KHOCThb
BO3/lyXa; TeMIlepaTypa, BHYTDEHHsSsl JHEprusi, TeryIOBOM JBWraTesb, 3JIeMeHTapHbIM
3/IeKTPUUECKUM 3apsifi, /IeKTpUYecKoe Ti0Jie, MPOBOJHUKHA W JUIIEKTPUKH, TOCTOSIHHBIN
3JIEKTPUYECKHI TOK, MarHUTHOE TIOJTE;

pa3uyaTh SIBJIEHWs TIOC/Ie TIPe[BapUTENILHOTO OOCYXKAeHHWs C TieflaroroM (TeryioBoe
paclMpeHue/cxkaTye, Terionepe/iaua, Terj0BOe paBHOBeCcHe, CMauyuBaHUe, KalW/ispHbIe
sIBJIeHUs], MCTTapeHre, KOHeHCalysl, TIaB/ieHre, KpUCTa/l/TU3aLiyst (oTBepzaeBaHue),
KUTIeHHe, Teryionepesiaya (Ter/IONPOBOAHOCTb, KOHBEKIIUS, HW3TyueHUe);
3/IeKTpU3aLMsl TeJl, B3aUMOZENCTBUe 3apsifioB, AEHUCTBUS 37IeKTPUUECKOTO0 TOKa, KOPOTKOe
3aMbIKaHWe, B3aUMO/JeMCTBUEe MAarHUTOB, JelCTBUe MAarHUTHOTO TI0Jsl Ha TIPOBOAHUK
C TOKOM, 3/IeKTPOMarHWTHasi UHAYKLWS) 10 OTNMCAHWI0 WX XapaKTePHBbIX CBOWCTB W Ha
OCHOBe OTIbITOB, IEMOHCTPUPYIOIIUX AaHHOe (hU3UUeCcKoe siB/IeHUeE;

pacro3HaBaTh C TIOMOIIBIO Tiefiarora TPOsiBJieHWe HW3y4YeHHbIX (U3UUeCKUX SIBJIeHUN B
OKpYy’KalollleM MHUpe, B TOM uucjie (u3nueckue siBJeHUs B TPUPOJe: TTOBEPXHOCTHOE
HaTsDkeHWe U KanwiIsipHble siBJIeHWs B TPUPOJe, KPUCTa/Ulbl B TPUPOZe, U3/IydyeHue
CouHija, 3aMep3aHue BOJOEMOB, MOPCKUe Opu3bl, 0Opa3oBaHUe POChI, TyMaHa, WHes, CHeTa;
3/IeKTpUUeckue siBlieHHss B atMocdepe, 3/IeKTPUUECTBO >KUBBIX OPraHM3MOB; MarHUTHOE
rosie 3eMJd, /ipeid IMOJIFOCOB, POJIb MAarHUTHOTO TIOJISL [Jisl XKU3HU Ha 3emsie, TIOJISIPHOE
CUsIHMe; TIPM 3TOM TIepeBOJUTh TIPAKTHUECKYHO 3ajauy B yueOHyI0, BBIJe/IATh
CyllleCTBeHHbIe CBOMCTBA/TIPU3HAKU (hH3UUECKUX SIBJIEHUM;

OIMMCBIBAaTh TI0J] PYKOBOJCTBOM Tielarora C oOCy>kJeHWeM TilaHa paboThl HU3y4yeHHbIe
CBOWCTBa Teln U (hU3WYeCKUe SIBJIEHUS, UCTIOJBb3ys (pu3nueckre BeTMUWHBI (TeMIiepaTypa,
BHYTDPEHHsIsSI SHEPTrHsi, KOJIMUECTBO TETJIOThI, y/elbHas TelJIOEMKOCThb BeIleCTBa, y/e/lbHasi
TETUIOTa TJIAaBJIEHUS], y/le/ibHasi TerioTa TMapooOpa3oBaHMs, y/e/bHasi TeIuIoTa CrOpaHUs
TOTI/THBA,



KO3(QPULIMEeHT T110/Ie3HOTO [JIeMCTBUSI TeIJIOBOM MalllMHbl, OTHOCHUTE/IbHAasi B/IaXKHOCTb
BO3/lyXa, 37IeKTPUUECKUI 3apsijl, Chja TOKa, JeKTpUUYecKoe HampsbKeHue, CONpPOTUB/IeHHe
MPOBO/IHUKA, YZe/bHOe COTPOTHUB/IEHHE BellecTBa, paboTa M MOIIHOCTb 3/IeKTPUUECKOr0
TOKa); MPU OIMWCAHWU TPAaBUWJILHO TPAKTOBAaTh C TMOMOILIbI0 TeAarora (u3nueckKuid CMbICT
WCTIOJ/Ib3yeMbIX BeWYMH, O0O03HAUeHWs] W eAWHULILI (U3UUECKMX BeMYMH, HaXOJUThb
dbopMynbl, CBsi3bIBaIOLME [JAHHYI0 (QU3MYECKYl0 BeIUUMHY C JpPYTMMH BeIMUYMHaMH,
CTPOUTH TPaUKU U3yUeHHBIX 3aBUCUMOCTel (PU3NUeCKHX BeJTMUKH;

orpefieiATh TIOCTe TIpeJBapUTe/NIbHOrO OOCY)KIeHHsi C T[eJjaroroM CBOWMCTBa TeJ,
(du3nueckre $SIBJIEHUST U TIPOLIECCHI, HWCII0/Ib3ysl OCHOBHBIE TIOJIOKEHUsSI MOJIEKYJ/ISIPHO-
KUHeTUUeCKOW Teopud CTPOeHUsl BellecTBa, TPUHLUMI CYyTeprio3viuu Tosiell (Ha
KaueCcTBeHHOM YPOBHe), 3aKOH COXPaHeHHs 3apsifia, 3akoH Oma [Jisi yyacTka Lieli, 3aKOH
[ocoyns—/leHya, 3aKOH COXpaHeHWsI SHEPruM; TIPU 3TOM HAXOJWUTh CJOBECHYIO
(opMy/HMpPOBKY 3aKOHa W €ro MaTreMaTHyeckoe BbIpa)KeHHe C OIMopoM Ha LUQpPOBbIe
oOpa3oBaTe/ibHbIe Pecypchl;

COOTHOCHUTB IO/l KOHTPOJIeM Tefjarora (pusnyeckKue MpoLecchkl U CBOWCTBA TeJl, B TOM UuCiie
Y B KOHTEKCTe CUTYali MPaKTUKO-OpPUeHTMPOBAHHOTO XapaKTepa, NPy MOMOIIU Tefjarora
BBISIB/IITH TIPUUMHHO-CJ/Ie/ICTBEHHbBIe CBSI3W, CTPOUThH 00BsicHeHHe U3 1—2 JIOrMuecKux I1aros
C omopoil Ha 1-2 K3y4deHHbIX CBOWCTBA (PM3MUECKUX SIBJIEHWH, (PU3MUECKUX 3aKOHOB WU/IH
3aKOHOMEpPHOCTeW;

pellaTb TUIOBbIE pacyéTHble 337auyd B 1-2 [eWCTBUS C OINOPOM HA alropuvTM,
TpeJiBapyTe/IbHO pPa300paHHbIM COBMECTHO C TeAaroroM, WUCTO/b3ys 3aKOHbI U (hOPMYIIbI,
CBsi3bIBaOILMe (U3MUecKre BeJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJlaud 3aliChIBaTh
KpaTKOe YCJIOBUe, BBISIB/ISTh HEIOCTATOK JJaHHBIX /IS PellleHus 3a/jauk, BIOUPATh 3aKOHBI U
¢dhopmyibl, He0OX0AMMbIe 7S €€ pellleHus], TPOBOJUTh PACUEThI U CPaBHUBATh TOJyYeHHOe
3HaueHWe (PU3NUYeCKOol BeJTMUMHBI C U3BECTHBIMU JJaHHBIMU;

MMeTh TIpe/iCTaB/ieHHe O MpobsieMaX, KOTOPble MOYKHO PeIliuTh MPU MOMOIIY (hHU3UYeCKUX
METO/IOB TIOC/Ie TIpeJJBapUTEIbHOT0 OOCY)KIEeHUs] C TIeJaroroMm; HCIO/b3ysl OIMHUCaHHe
WCCeJoBaHusl, BbIeSTh IIPOBepsieMOe TPeAro/io)KeHue, OLleHHWBaTh TMPaBUIbLHOCTh
ropsiZika MpoBe/ieH!sl UCC/leIoBaHus, Jie/laTb BHIBOJb;

yMeTh HaXOJWTh C KCIOJb30BaHUEM LU(PPOBLIX 00pa30BaTeNbHBIX PECYPCOB OIBITHI IO
HaOmoeHnI0 PU3NUEeCKUX SIBJIEHUN UM (GHU3UUECKHUX CBOMCTB Tes (KalmWUISpPHbIE sIBJIEHMS,
3aBUCUMOCTh [IaBJIeHHs] BO3AyXa OT ero 00béma, TeMmrepaTypbl; CKOPOCTH TIpoliecca
OCTbIBaHUSI/HarpeBaHusi IpPU HW3/yueHWHM OT LBeTa  M3/yyvarollei/noriomarliei
MOBEPXHOCTH; CKOPOCTb MCMapeHusi BOAbl OT TeMIepaTypbl KUIKOCTU U TUIOLAAUd eé
MOBEDXHOCTH; 9JIeKTpU3aLusi Tel W B3aUMOJEWCTBUE  3JIeKTPUUECKUX  3apsifioB;
B3aMMO/IefiCTBUe TIOCTOSIHHBIX MarHMTOB, BU3yalu3alldsi MarHUTHBIX IOJIeM TMOCTOSIHHBIX
MarHMTOB; [IeCTBUSI MAarHUTHOTO T10Jis Ha TIPOBOJJHUK C TOKOM, CBOMCTBA 3/1IeKTPOMarHumra,
CBOWCTBA 3/1eKTPO/IBUTaTe sl IIOCTOSIHHOTO TOKa): (OpMy/IMpOBaTh MpoBepsieMble



TIPeATI0/IOXKEeHHs, COOMpaTh yYCTAaHOBKY W3 TPeAJIOXKeHHOro 00OpyZoBaHUsI C OMOpPOW Ha
CXeMy; OTHUChIBaTh X0/ OMbITa U (POPMYIMPOBaTh BBIBO/bI M0/ PYKOBOZCTBOM Te/arora;
MMeThb TIpe/ICTaB/IeHUsi O U3MepPeHUU TeMIlepaTypbl, OTHOCUTeIbHON BIAXKHOCTU BO3/yXa,
CU/bl TOKAa, HamNpspkeHWs C UCIO0b30BaHHWEM aHAJoroOBBIX TPUOOPOB UM  [IaTUMKOB
(r3nuecKUx BeJMUMH; TPU TIOMOILM [efjarora CpaBHUBATh pe3y/bTaTbl W3MepeHuil C
yuéTOM 3alaHHOM abCOTFOTHOM TTOTPeITHOCTH;

MPOBO/IUTb COBMECTHO C [1eJJaroroM MCC/ie/JOBaHHe 3aBUCUMOCTU OAHOW (DU3NUeCcKoi
BeJIMUMHBI OT [JIPyrOd C WCIO/Ib30BaHHWEM TIPSIMBIX  M3MepeHWM  (3aBUCUMOCTb
COTIPOTUBJIEHUS] TIPOBO/IHMKA OT €ro [JJ/IUHbI, TJIOL[aiu TIOTIepeYHOro CeueHus U YeJbHOT0
COTIPOTHB/IEHUSI BellleCTBa IIPOBOJHMKA; CU/IbI TOKa, WAYIIEro uepe3 IPOBOJHUK, OT
HanpsDkeHUsi Ha TIPOBOJIHUKE; HCC/IefloBaHUe T10C/Ie[loBaTe/IbHOTO U TapasuleflbHOTo
COeZIMHEeHWM TIPOBO/IHUKOB): TIJIAHMPOBaTh WCC/Ie[OBaHWe, COOMpaTh YCTAaHOBKY U
BBLITIOJIHATE M3MepPeHUs TI0[I PYKOBOJACTBOM TMefarora, Ciaefiysi TpefJioKeHHOMY TI/IaHy,
(bUKCUpOBaTh pe3yJbTaThl TIOJYYeHHOW 3aBUCMMOCTU B BHjle TabyuI] U rpadyKoB, AenaTb
BBIBO/IBI 10 Pe3yJibTaTaM HCC/Ie/JOBaHUS TTOC/Ie 00CY>KIEeHUs C Tie/larorom;

COOTHOCUTh KOCBEHHble U3MepeHUsi (U3UUeCKUX BeMUUUH (yZe/bHasi TerIoEMKOCTh
BeIlleCTBa, COMPOTHBJIEHHE TPOBOJHKKA, paboTa M MOIIHOCTb 3/IEKTPUUECKOTO TOKa): C
TOMOIIIBIO TTeflarora TUIaHUPOBATh M3MEPeHHUsl, COOMpaTh 3KCIIEPUMEHTA/IbHYI0 YCTaHOBKY,
crenysi pefJio)KeHHOW UHCTPYKLUU, Y BBIUMC/ISTh 3HaUeHUe BeJTUUUHbL;

cobroziaTh TipaBU/ia TeEXHUKHU 0e30MacHOCTH Tipy paboTe ¢ labopaToOpHBIM 000PY/J0BaHHEM
TI0CJTe TIpe/IBapUTETHHOTO 00CYKeHNs C TIe/IarOroM;

COTIOCTaB/ISATh C TIOMOIIBIO Tiefiarora TMPHUHILUIGI JeMCTBUS W3yUeHHBIX TMPUOOPOB U
TeXHUUECKHUX YCTPOWCTB C OTMOPOM Ha MX OMMCAHUs (B TOM UMCJ/Ie: CHUCTeMa OTOTUIeHUs
JIOMOB, TMTDPOMETp, TapoBasi TypOWHa, aMIiepMeTp, BOJBTMETP, CUETUUK 3JIeKTPUUYeCKOMH
SHEepruu, 3/1eKTPOOCBETUTE/IbHbIe MPHOOPHI, HarpeBaTe/IbHbIe 31eKTPONPHUO0OpPEI (TTPUMephI),
3/IeKTpUYecKue TIpe/JoXPaHUTe/H; 37IeKTPOMarHuT, 371eKTPO/IBUraTe/lb TOCTOSTHHOTO TOKaA),
HCII0/Ib3Ysl METO[UUeCcKre MaTepuasibl O CBOMCTBAX (DM3UUECKUX sIBJIEHUH U HeobxoquMble
(ur3nueckrie 3aKOHOMEPHOCTH;

pacIio3HaBaTh I0C/Ie TIPeABAPUTETFHOTO 00CYKIAEeHHUsI C TIeIarOroM TPOCThIe TeXHUUECKHe
YCTPOWCTBA U UW3MEpUTe/IbHbIe TIPUOOPBI MO CXeMaM U CXeMAaTUYHbIM PHCYHKam
(PKUAKOCTHBIM TEepMOMETp, TepPMOC, TCHXPOMETpP, THUIPOMETP, [BUTaTe/lb BHYTPEHHEro
CropaHusi, 3JIEKTPOCKOII, pPeoCTaT); COCTaB/IATb CXeMbl 3JeKTPUUeCKUX 1erned C
1oc/ie[ioBaTe/IbHbIM U MapajjieflbHbIM COeJUHEHUEM 3/IeMEHTOB, COOTHOCSI YC/OBHbIE
0003HaueHHs 3/IEMEHTOB 3/IEKTPUUECKUX LieTiel;

TIPUBO/IUThH MPUMEPbI/HaX0AUTh WH(OPMALIMIO O TIpUMepax MPaKTUUeCKOro HCI0/Ib30BaHus
¢bu3MUeCcKUX 3HAHWM B TIOBCEJHEBHOM >KM3HH i obecrieueHusi 0€30MacHOCTH TPH
obpalrieHuy ¢ MpuOOpaMy U TEXHUUECKUMH YCTPOMCTBAaMH,



COXpaHEeHUsI 3[I0POBbSi U COOJIIOJIEHHST HOPM JKOJIOTMYEeCKOTO TIOBe/IEHUsI B OKpY>Karolei
cpeze;

OCYILIeCTBJISITh C TIOMOILIbIO Teflarora NorcK nHGopMaLyy GrU3nUecKoro Co/lep>KaHusi B CeTH
VHTepHeT, Ha OCHOBe HMEIOLIUXCS 3HaHUM W IIyTéM CpaBHEHUS [IOTIOJTHUTEbHBIX
HMCTOYHUKOB BBIJIE/IATH MH(POPMAL[MFIO, KOTOpasi SIB/ISIETCS] IPOTHBOPEUUBOM WJTH MOXKET OBbITh
HeJJOCTOBEPHOMU;

WCII0J/Ib30BaTh TIPY BBITIOJITHEHWM YueOHBIX 3a/laHuii O0TOOpaHHYIO TIejaroroM Hay4yHO-
TOMNYJ/ISIPHYIO JIUTEPAaTypy (PU3MUeCKOro COoJeprKaHusi, CIIpaBOYHble MaTepuasbl, PecypChbl
cetu VIHTepHeT; BnaJeTb TNpUEMaMU KOHCIIEKTUPOBAHUS TeKCTa, MpeoOpa3oBaHuUs
vH(pOpMalMd M3 OJHOM 3HAKOBOM CHCTeMbl B JPYI'yHO C OMNOpPOM Ha alroput™M |
YTOYHSIOLIME BOIIPOCHI [1e/jarora;

C037aBaTh TIOJ, PYKOBOJCTBOM Tiefjarora C oOCy>KJeHHeM I/laHa paboThl MMCbMEHHbIe U
KpaTKHe YCTHble cooOIleHusi, 00001jasi MHQOpPMAaLMi0 U3 HECKOJbKUX HCTOYHUKOB
(bU3KYeCKOro cofiep>KaHusl, B TOM UKC/le MyOJUUHO TIPe/ICTaB/SATh Pe3y/IbTaThl MPOEKTHOU
WM WCC/e/l0BaTeNbCKOW [eSiTe/IbHOCTH; TPU 3TOM TPAaMOTHO HCII0/Ib30BaTh H3YyYeHHbIN
TIOHSTUMHBIN afrnapaT Kypca GU3MKU, COTIPOBOKAATh BICTYIL/IEHUE Mpe3eHTal[uel;

MPU  BBITIOJTHEHUH YYeOHBIX TIPOEKTOB U WCC/Ie0OBaHWN (PU3MUECKUX TPOLIECCOB TOf
PYKOBO/ICTBOM TleJjarora pacrpefensTh O00s3aHHOCTH B TpyIie B COOTBETCTBUH C
MOCTaB/IeHHbIMU 33/layaMU, CIeIUTh 3a BBIMIOJTHEHWEM I7laHa JelCTBUM U KOPPEKTHUPOBAaTh
ero, aflekBaTHO OLleHHWBaThb COOCTBEHHBIM BK/aZ B JesTe/TbHOCTb TPYMIIbl; BbICTPaUBATh
KOMMYHUKaTUBHOE B3auMO/IeliCTBUe, MPOSIBJIsisi TOTOBHOCTH pa3pellaTb KOHGIUKTHI.

9 KJTACC

[TpeameTHbIe pe3ysbTaThl Ha 6a30BOM ypOBHe /IO/DKHBI OTpPa)kKaTh C(OPMHPOBAHHOCTHL Yy

00yyYaroIMxcst yMEeHHH:

OPHEHTHPOBAThCS B TIOHATHUSIX M ONEPUPOBaTh UMY Ha 0A30BOM ypOBHE: CHMCTeMa OTCU&Ta,
MaTepuajibHasi TOYKAa, TPAEKTOpPHS, OTHOCUTENbHOCTh MEeXaHWUeCKOTO [JBWKEeHUS,
nedopmaus (ympyras, TUlacTUUeckasi), TpeHWe, UeHmpocmpemumesnbHoe YCKOpeHue,
HEBECOMOCTb U TIeperpy3KH; LIeHTP TsKeCTU; abCOMIOTHO TBEpZOE Teso, LEHTP TSHKeCTH
TBEPJIOTO Tesla, paBHOBECHE; MeXaHUYecKre Kosie0aHuUst Y BOJIHBI, 3BYK,
MHOPa3BYK W YAbTPa3BYK; 3/7€KTPOMarHWTHBIE BOJIHBI, IIKaja 37€KTPOMarHWTHBIX BOJIH,
cBeT, 6/TM30PYKOCTD U 1aNbHO30PKOCTh, CNeKMpbl UCNYCKAHUSI U no2aoujeHust; anbga-, beta-
Y TaMMa-U3/TyueHus], U30TOTIbI, si/iepHasi SHepreTHKa;

COOTHOCHTB SIBJIEHUSI TIOC/Ie TIpeZiBapUTETbHOTO 00CY»KeHUs C TieflaroroM (paBHOMepHOe U
HEpaBHOMEpDHOEe  TPSMOJIMHEHHOe  JIBW)KEHHe, PpaBHOYCKODEHHOe  TIPSMOJIMHEeHHOe
IBIWKeHWe, CBOOOAHOe TiafieHWe Tejl, paBHOMEpDHOe [BIW)KEHHEe I10 OKPY’KHOCTH,
B3aMMO/IEHICTBHE TeJl, peaKTHBHOE /IBWKeHUe, KoJiebaTeslbHOe ABYVKEHHe (3aTyxarolue U
BBIHY)KZIeHHbIe ~ KojiebaHWs1), pe30HAaHC, BOJHOBOe [BIJKEHWe, OTpakeHHe 3BYKa,
MIPSIMOJIMHEMHOE pacrpoCTpaHeHWe, OTPayKeHHe U TIPeIOMJIEHHe CBeTa, TTOJTHOe



BHyTpeHHee OTpa)keHHe CBeTa, pa3/iokeHue O0esioro cBeTa B CIEKTP U  CIOXKeHHe
CTIeKTpa/IbHBIX 1[BETOB, TUCTIEPCHSI CBETa, eCTeCTBeHHAs PaZJMOaKTUBHOCTh, BO3HUKHOBEHHE
MUHEeNUaToro CrieKTpa W3/ydeHUs) TI0O OMMCAHUI0 UX XapaKTepHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOEe (PU3NUeCKOe SIBJIeHUE;

pacrio3HaBaTh C TIOMOIIBIO Tieflarora TpOsiB/ieHHe W3yueHHbIX (M3UYeCKUX SIBJIeHUW B
OKpy>KatoilieM mupe (B TOM uuciie (pu3nueckue siBJieHUsI B TIPUPOJie: TIPWIKMBBI U OT/IUBBI,
nBwkeHre TulaHeT CoOJTHEUHOW CHUCTeMbl, PeaKTHBHOe [BI)KeHHEe >XMBBIX OpPraHU3MOB,
BOCTIpUSITAE 3BYKOB >KUBOTHBIMU, 3eMJIeTpsiCeHUe, celicMUUecKue BOJIHBI, I[yHaMH, 3XO,
[[BeTa TeJ, ONTUYeCKWe SIBJeHWsI B TIpUpojie, Ouo/iorMUecKkoe JelCTBHE BUIUMOTO,
yIbTPadro/IeTOBOTO U PEHTIeHOBCKOTO W3/TyueHUl; eCTeCTBeHHbIN paZMO0aKTUBHbBIN (OH,
KOCMHMUECKHe JIyuYM, paZMOaKTHUBHOE W3/yueHWe TIPUPOAHBIX MHWHEPAsioB; JelCTBHUe
PaIM0aKTUBHBIX W3/yueHW Ha OpraHuW3M uejioBeKa), MPU 3TOM II0fi PYKOBOZACTBOM
refiarora TepeBOJUTb TPAKTHUeCKyH 3aZiauy B yueOHYH, BBIZE/STh CYIleCTBeHHbIE
CBOMCTBA/TIPH3HAKYU (PU3NUECKUX SIBJIEHUM;

OTMChIBATh TIOJ] PYKOBOJCTBOM Tieflarora C OOCY>KJIeHWeM TijlaHa paboThl W3y4yeHHbIE
cBOlCcTBa Ten U (¢u3Nueckue SsIBJeHUs, WUCMOb3ysl (Gr3uueckrue BeUUMHbI (CpefHsisi U
MT'HOBEHHasi CKOPOCTb Tejla TPM HepaBHOMEDHOM /IBU)KEHUH, YCKOpeHUe, TepeMmellleHue,
MyTb, yTJIOBasi CKOPOCTb, CW/Ia TPEeHWs, CWia YIPYroCTH, CUa TSPKEeCTH, YCKOpeHUe
cBOOOZIHOTO TajZieHusi, BeC Tejla, UMITYJIbC Tesla, UMITYJIbC CHU/IbI, MeXxaHu4yeckasi pabora u
MOIIHOCTh, TIOTEHIMa/bHas JHepPrusi Tesja, TIOJHATOTO HaJ, TIOBEPXHOCTBIO 3eMJIH,
MOTeHLIYaIbHasi SHePrusi CXKaTol MPY)KUHBI, KWHETUUeCKasl SHeprus, MoJiHas MeXaHuuyecKast
JHeprusi, TIepro/| U YacToTa KosiebaHui, JMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA,
CKOPOCTh CBeTa, ToKa3aTe/lb TPeJIOM/IeHHsI Cpe/ibl); MPU OIMHWCAHUU C TOMOILBI0 YUUTesIst
MPaBUILHO TPAKTOBaTh (PU3MUECKUIM CMBIC/I HCTIONb3yeMbIX BeJMYMH, 0003HaueHWs WU
eUHULIbI (PU3NUYeCKUX BeIMUMH, C OIMOpPOM Ha MeTOAUYeCKUX MaTepuas HaxoJuThb
(dbopmysbl, CBsi3bIBalOLMe [aHHYI (M3UYECKYI0 BeIMUWHY C APYTUMM  BeJTMUMHAMMU,
CTPOUTH rPaMKK M3yUEeHHBIX 3aBUCUMOCTeN (PU3NUeCKUX BeTUUNH;

XapaKTepH30BaTh TI0C/e TpeJBapUTebHOr0 OOCYXK/eHWs C TIeJaroroM CBOMCTBA TeJl,
¢dbu3nueckrde sIBJIEHWUST M TIPOLIECCHI, HCIOJIb3Yysl 3aKOH COXPaHEeHWsI SHEepruu, 3aKOoH
BCEMHUDHOTO TSITOTEHHWs], TMPHUHLUI CYTEepro3WUKA CHWI, TIPUHLUI OTHOCUTETHHOCTH
lanmunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHWs] HMITYJ/IbCA, 3aKOHbI OTPa)KeHUs W
TIpeJIOM/IeHHsI CBeTa, 3aKOHBI COXPaHEHHsl 3apsifIoOBOTO0 W MAaCCOBOTO YMCEN TIPU SiZIEPHBIX
peakI[usixX; MPH 3TOM HAXOJWUTh CJI0BECHYIO (hOPMY/MPOBKY 3aKOHa U €ro MaTeMaTHuecKoe
BbIpa)XeHHE C OTIOpOi Ha IUQpOBbIe 00pa3oBaTeIbHbIE PECYDPChI;

COOTHOCHTB TI0/l KOHTPOJIEM Tiefiarora (pu3nueckue MpoLiecchl U CBOMCTBA TeJl, B TOM UHCJIe
M B KOHTEKCTe CHUTyal[dii TIPAaKTUKO-OPHEeHTHUPOBAHHOTO XapaKTepa: BbIB/SATh TIPU
MOMOIIM TIeJjarora MPUYUHHO-C/Ie/ICTBEHHBIE CBSI3HM, CTPOWTh



00bsicHeHHe W3 2—3 JIOTMUeCKUX IIaroB C OMOpPOM Ha 2—3 U3y4YeHHBIX CBOMWCTBA
(u3nyecKux siBIeHUH, (PU3MUYeCKHUX 3aKOHOB WM 3aKOHOMEPHOCTel;

pellaTb THUIOBble pacyéTHble 3ajaud B 1-2 [eMCTBUA C ONOPOM HAa aaropuTM,
MpeZiBAPUTE/ILHO  pa300paHHbIA COBMECTHO C, WCIOJb3ysl 3aKOHBl U (OPMYJIBI,
CBsI3bIBalOLL{Me (pU3MUeCKMe BeJMYMHBL: Ha OCHOBe aHa/iv3a yC/IOBUs 3aJaud 3arnuchiBaTh
KpaTKOe YCJIOBUE, BBISB/ISTH HEIOCTAIOI[Me WK U30bITOUHbIE IaHHbIe, BLIOUPATh 3aKOHBI U
¢opmysibl, HeOOXOAMMBIe [l pelleHus, TIPOBOJUTb PacuéTbl U OL|eHHWBaTh C TOMOILBIO
yuuTe/Isl pealiCTUUHOCTD TIOTYYeHHOT0 3HaueHus1 (M3NUeCKOi BeJTMUKHbI;

MMeThb TIpeZiCTaB/ieHre O MpobsieMax, KOTOpble MO)KHO PEeIIWTh TIPU TIOMOIIM (PU3NYeCcKrX
MEeTO/|0B; WCIO/b3ysl OMHUCaHWe WCC/IeloBaHus, T0C/e TpeJBapuUTenbHOr0 00CyKAeHUs C
1e/laroroM BbIZIeJIITh TPOBepsieMoe IpeJIo/IOKeHNe, OLleHUBaTh INPaBWIBHOCTH IOpsAKa
TIPOBe/IeHNs] UCCIeZloBaHus, [ieslaTh BbIBO/Ibl, UHTEPIIPETUPOBAThL pe3y/bTaThl Hab/oeHUH
Yl OTBITOB;

yMeTh HaXOJWTh C KCIO/b30BaHWEM LU(PPOBLIX 00pa30BaTeNbHBIX PECYPCOB OMbBITHI IO
Hab/oZieHnto  (M3WYeCKUX SIBJIeHUM WM (PU3NUecKuX CBOWMCTB Tesl (M3yueHHe BTOPOTO
3akoHa HbIOTOHA, 3aKOHAa COXpaHEHWs JHEPruM; 3aBHUCHMOCTh Tepuofa KosebaHui
MPY>KMHHOTO MasTHHKA OT MacChl Ipy3a U >KECTKOCTH MPY>XWHbI U HE3aBUCHMOCTb OT
aMIUTUTYJbl MasbIX KosiebaHWM; TpSMOJIMHEHHOe pacrpoCTpaHeHHe CBeTa, pa3/oyKeHHe
Genoro ceera B CMeKTp; M3yueHHe CBOMCTB M300pa)keHUsi B TUIOCKOM 3epKajie ¥ CBOMCTB
n300pa’keHus TipeZiMeTa B coOuparolei yiH3e; HabO/FofieHre CTUIOIIHBIX W JIMHeHuaThIX
CTIeKTPOB M3/Ty4eHHs): CaMOCTOSITeJIbHO COOMpaTh YCTaHOBKY K3 M30bITOUHOrO Habopa
o0Opy/ioBaHMSI C OMOPOM Ha CXeMy; OIUCHIBATH XOJ OIbITa W €ro pe3yJbTarThl,
(hopMynpoBaTh BbIBO/BI 110/ PYKOBO/ICTBOM I€/larora;

MPOBOIUTH TIPY HEOOXOJUMOCTH CEpHI0 TIPSMbIX W3MepeHHH, orpe/iesisisi CpeJjHee 3HaueHue
M3MepsieMOU BelTMUMHEI ((poKycHOe paccmosiHue cobuparowjeti  AUH3bL);

000CHOBBIBAThH BBIOOD criocoba U3MepeHus/M3MepUTenbHOT0 prubopa;
MPOBOJUTH COBMECTHO C I1e[jaroroM MCcjie[0BaHWe 3aBUCUMOCTeN (M3NYeCKHX BeIUUHH C
WCMO/b30BaHMEM  TMPSMBIX  M3MepeHUM  (3aBUCMMOCTb IIyTM OT BpeMeHU IIpU
PaBHOYCKODEHHOM  [JIBWDKEHWH 0e3 HauaJibHOW CKODOCTH; TIeprofila  KosieOaHWid
MaTeMaTUUeCKOro MasTHUKa OT AJIMHbI HUTH; 3aBUCUMOCTH yIJla OTPaKeHUs CBeTa OT yrJa
MajleHnst ¥ yrJia TIPeJIOMJIeHUs OT yIJla TaJieHus1): TIoc/ie 00CY>KIeHUs! 110/ PYKOBOZACTBOM
rejjarora TUIaHWPOBATh HCC/Ie/j0BaHUe, COOMpaTh YCTAHOBKY, (PUKCHMPOBATh pe3yJ/bTaThl
MOJTyYeHHON 3aBUCUMOCTH (U3WUYECKUX BeJMUMH B BHe Tabiul ¥ rpaduKoB, [enaTb
BBIBO/JbI 10 pe3y/ibTaTaM UCC/Ie[J0BaHus;

COOTHOCUTb KOCBEHHbIE M3MepeHHs (PU3NUecKUX BeJMUMH (CpeiHssi CKOPOCTb U YCKOpeHHe
Tejla TIPU PaBHOYCKOPEHHOM [IBVDKEHWH, YCKOpeHHe CBOOOJHOTrO TMa/ieHHs, >KECTKOCTb
MIPY’KUHBI, KO3(QUIMEHT TpeHHsl CKOJb)KeHWs, MexaHuueckass paboTa ¥ MOIL[HOCTb,
YacToTa ¥ Mepuo/, KosebaHnii MaTeMaTU4eCKOr0 U TIPY>KHUHHOTO MAasiTHUKOB, OTNTHYeCKast
cuna cobuparoreit



JIMH3bI, PAJUOAKTUBHBINA (DOH): C TIOMOIIBIO Teiarora MyjIaHUPOBaTh W3MepeHus; COOMpaTh
5KCIIepUMEHTa/llbHyl0 YCTaHOBKY U BBINIOJHATH M3MepeHMs, C/efysl IpeJI0KeHHO!
VHCTPYKLIMHY; BBIYUC/ISATH 3HaU€HUE Be/IMUMHBI U aHa/IM3UPOBAaTh M0Ty4YeHHbIe pe3y/IbTaThbl C
Y4ETOM 3a/IaHHOM TTOTPeLIHOCTA U3MepeHUH;

co0utro/1aTh TIpaBU/Ia TEXHUKUA 0€30TacHOCTH Tpu paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM
TI0C/Ie TIpe/iBapUTebHOTO 00CY KAeHUs C TIe[jaroroM;

COTIOCTaB/ATh C TIOMOIIBI0 Teflarora OCHOBHbIE TIPU3HAKM H3YyUeHHbIX (H3UUeCKUX
Mo/iesnieli: MaTeprasbHasi TOUKa, abCo/I0THO TBEPZI0e Teslo, TOUeUHbIM HCTOUHUK CBeTa, Iy,
TOHKas /IMH34, [/IaHeTapHas MOJe/b aToMa, HYK/IOHHasi MOZe/lb aTOMHOIO sijpa C ONOpPOU
Ha MeTO/M4yeCcKHe MaTepHa’lbl;

XapaKTepr30BaTh T0C/Ie Mpe/[BapUTeIbHOr0 00CYK/JeHHs C 1eiaroroM MpUHLUIIEL JeHCTBUS
M3yUYeHHBIX TIPUOOPOB ¥ TEXHUYECKUX YCTPONCTB C OMOPOM Ha WX OMHCAHUS (B TOM YHCIIE:
CIU/IOMETP, JaTUMK{ T0JIOKEeHHUsl, PACCTOSIHUSI U YCKODEHHWs, paKeTa, 3XOJI0T, OUKH,
repuckor, (oToanmnapaT, ONTUYECKHe CBeTOBO/bI, CIEeKTPOCKOM, [J03UMeTp, Kamepa
BusbcoHa), ucrnonb3ys 1y poBble 06pa3oBaTe/bHbIe PeCypChl;

WCI10/1b30BaTh M0/, PYKOBOJCTBOM Ielarora CXeMbl M CXeMaTHYHble PUCYHKU M3yUeHHBIX
TEXHUUYECKUX YCTPOUCTB, M3MepUTEeIbHBIX PUOOPOB M TEXHOJIOTHUECKHUX IPOLIeCCOB TIPH
pelieHuH yueOHO-TIPAaKTUUeCKUX 3a/jau; ONTHUECKHe CXeMbI [Ijisi [IOCTPOeHHsT N300paKeHUi
B TJIOCKOM 3€epKaJjie ¥ cobuparolnieii TnuH3e;

MPUBOZUTE NMPUMeEpPbI/HaX0AUTh UH(OPMALMIO O MpUMepax MPakTUUecKoro MCIoJ/Ib30BaHUs
¢u3NuecKNx 3HAHWK B TIOBCEJHEBHOW J>KM3HM MJisi obecrieueHusi 0e30TMaCHOCTU TIpU
oOpamjeHny ¢ mpubopamMM W TeXHUUECKMMH YCTPOWCTBAMH, COXpPAHEHMs 3710pOBbsi U
cobmr0ieHust HOPM 9KO0JIOTHYeCKOro MoBe/ieHNs B OKpY»KarolLiel cpejie;

OCYILIeCTB/ISATh M0/, PYKOBO/ICTBOM Tlefjarora nouck MHGopmaruu Gpu3nueckoro coziepKaHus
B ceTU VIHTepHeT, CaMOCTOATe/bHO (POPMyJ/MpPYysl MOMCKOBBIM 3arpoc, HaXOAWUThb IyTH
oripe/iesieHusi JOCTOBEPHOCTH TMOJIyYeHHON MH(OpMalLliy Ha OCHOBe MUMEIOLUXCS 3HaHUH U
JIOTIOJIHUTE/IbHBIX UCTOYHHKOB;

WCII0/Ib30BaTh TIPY BBINIOJIHEHUM YyueOHBIX 3a/aHuii 0TOOpaHHyHO Te[jaroroM Hay4HO-
TOMYJISIPHYIO JIUTepaTypy (PM3UYecKOro CofiepsKaHus, CIIpaBOYHble MaTepHuasibl, PecypChl
cetu VHTepHeT; BiajeTb TIpUéMaMU KOHCIIEKTHDOBaHUS TeKCTa, Ipeobpa3oBaHus
vHboOpMalMd W3 OJHOM 3HAKOBOM CHUCTeMbl B [IPYI'yHO C OINOpPOM Ha aJroputM U
YTOUHSIIOLIMe BOTIPOCHI Iefjarora; co3/aBarth 1107, PyKOBO/JCTBOM Iejiarora ¢ o6CyskieHrueM
TiaHa paboThI MMCbMEHHbBIE U YCTHBIE COOOIeHNs Ha OCHOBe MH(OPMAL[K U3 HECKOJTBKUX
HCTOYHUKOB (PU3UUECKOTO COjiepyKaHusl, MyOJUUHO TIPe/CTaB/sSTh pe3y/bTaThl TPOEKTHOM
WA UCCJIe/IoBaTeNbCKOW fleATeNIbHOCTH; TPU 5TOM I'PaMOTHO MCIO/b30BaTh W3Y4YeHHBIN
MOHATUMHBIM amnmnapar MW3yyaeMoro pasfesa (U3MKKM U COTNPOBOXAATb BBICTYI/IEHUE
rpe3eHTaLfield ¢ y4éToM 0COOeHHOCTel ayIuTOPHUU CBEPCTHUKOB.



TEMATNYECKOE INTAHVNPOBAHUNE
TEMATHUYECKOE IVNIAHUPOBAHUE
7 KITIACC

Ne

HaumeHoBaHMe pa3je/ioB U TeM

KosmnuecTBO 4acoB

KonTpo/ibHabie

IIpakTHyeckue

JieKTpoHHbIe (1{u(poBbIe)

n/n nporpamMMsbI Bcero oOpa3oBaTe/IbHBIE PeCypChI
paboThI padoThI
Paszpen 1. @u3uka U eé po/ib B I03HAHMHU OKPYXKAKOLero Mupa
bubmoreka IIOK
1.1 Pu3nKa - HayKa 0 rpHpoe 2 https://m.edsoo.ru/7f416194
bubnmorteka LJOK
1.2 Dr3HUCCKHE BEHUMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHayUHbI MeTO/] TTIO3HAHUSI 2 1 Bubmioreka LIOK
' Y A https://m.edsoo.ru/7f416194
Wtoro no paspeny 6
Pa3pen 2. IleppoHavasibHbIe CBe/leHUsI 0 CTPOEHHH BellecTBa
bubnuoreka IIOK
21 CTpoeHnue BeujecTsa ! https://m.edsoo.ru/7f416194
29 [Br>KeHre U B3aUMOJIeUCTBUE YaCTHUL] 7 1 bubmioreka LJOK
] BelleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTrHble COCTOSIHUS Bell[eCTBa 2 Bubmioreka LIOK
) p B https://m.edsoo.ru/7{416194
Wroro nio pasgeny o)
Paszgen 3. /IBv>keHne U B3auMo/ieHCTBHE TeJl
bubmoreka LJOK
3.1 MexaHnueckoe [JBIKeHHe 3 https://m.edsoo.ru/7f416194
bubnuoreka IIOK
3.2 VHeprus, Macca, mioTHoCTh 4 1 https://m.edsoo.ru/7f416194
bubmoreka IIOK
3.3 Cra. Buppt e 14 1 2 https://m.edsoo.ru/7f416194
Wtoro no paspeny 21

Pa3zgen 4. /laB/ieHHe TBEP/bIX TeJI, )KMAKOCTEH 1 ra30B




Hasnenue. [lepenaua gaBneHus

4.1 TBEPABIMU TeJIaMH, KUJKOCTAMU U 3 Bubmiorexa LJOK
) ’ https://m.edsoo.ru/7f416194
rasamu
bubmoreka LJOK
4.2 JlaBeHHe KHAKOCTH > https://m.eds00.ru/7f416194
bubnuoreka IIOK
4.3 ATmOChepHOe AaBexHe 6 https://m.edsoo.ru/7f416194
44 [elicTBHe )KUJKOCTH Y ra3a Ha 7 3 bubnuoreka IIOK
) TIOTPY>KEHHOE B HUX TeJI0 https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3pen 5. Pab6oTa 1 MOIHOCTB. DHEprus
bubmoreka LJOK
> Pabota u morgocTs 3 1 https://m.edsoo.ru/7f416194
bubmiorteka LJOK
52 TpoCTEIR MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bubmmoreka IIOK
>-3 Mexareckast sHeprus 4 1 https://m.edsoo.ru/7f416194
Wtoro no paspeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KVIIACC

HaumeHoBaHue pa3je/ioB U TeM

KosmmuecTBo uacoB

OneKTpoHHbIe (H(POBEHIE)

Ne n/m NMPOrpamMMblI Bcero Konrponbnbie | - IpakTuyieckue oOpa3oBarTe/ibHbIE Pecypchl
paboThI paboThI
Pa3zpen 1. TensioBble AB/I€HUA
1.1 CTtpoeHue U CBOMCTBA Bell[eCTBa 7 }]?:?6SH/I;I§1T:§:Z)(])_[8/I% 4181ce
ps://m. .
bubmmoreka IIOK
1.2 Tenuiobie nporecce! 21 1 > httDs://rn.edsoc])_.[ru/7f418lce
Wtoro no pa3peny 28
Paspgen 2. JjieKTpruyecKue U MarHUTHbIE SIBJICHUS
21 OJIeKTpUYeCcKUe 3apsifibl. 3apsUKeHHbIe Tesa v 1 bubmmoreka IIOK
) Y WX B3aUMO/IeHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [ToCcTOsIHHBIN 3/1eKTPUYECKUI TOK 20 1 7 llf_t_!?? S?E;T:é(sigfg};f 4181ce
2.3 MarHuTHbIe SIBIeHUSI 6 1 1.5 E:fi@i?:g;gg}i f4181ce
ps://m. .
bubmmoreka IIOK
2.4 IJIeKTPOMArHUTHAs MHAY KIS 4 httDs://m.edSO(])_.[ru/7f418lce
Wtoro no pa3peny 37
Pe3epBHOe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KV/IACC

Ne n/m

HaumeHoBaHue pa3je/ioB U TeM

KosmmuecTBo uacoB

OneKTpoHHbIe (H(POBEHIE)

NMporpamMmMsbI Bcero Konrponbnbie | - IpakTuyieckue oOpa3oBarTe/ibHbIE Pecypchl
paboThI paboThI
Pa3zpen 1. MexaHnueckue sBJIeHHA
11 MexaHHUeCKOe JIB)KEHHE U CITOCOObI ero 10 1 bubmmoreka LIOK
) ONMUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka LIOK
1.2 BsaumogeincTsue e 20 1 3 https://m.edsoo.ru/7f41ada6
bubmioTeka LIOK
L3 3AKOHEI COXpAHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pasjen 2. MexaHuuyecKHne Ko/ie0aHus U BOJTHbI
2.1 MexaHnueckue KoeOaHUst 7 3 Enbmaoreka HOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
2.2 MexaHuyeckue BOJIHbI. 3BYK 8 1 3 httns://m.edsoo.rw/7f41ada6
Wtoro no paspeny 15
Paszpen 3. D/IeKTpOMarHUTHOE I10/1€ ¥ 3/1eKTPOMArHUTHbIE BOJIHBI
O1eKTPOMAarHUTHoOe IoJie U Bubmorteka IIOK
3.1 6 2
3JICKTPOMAarHUTHEIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 6
Pa3zpen 4. CBeTOBBIE IB/ICHHSA
bu6muoteka LIOK
4.1 3aKOHbI PacrpoCTPaHEHHUs CBeTa 6 2 httns://m.edsoo.rw/7f41ada6
bubmoreka IIOK
4.2 JIVH3BI ¥ OTITUYECKHe TIPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
bubmoreka LIOK
4.3 Pa3niokeHvie 6esioro cBeta B CIIEKTP 3 2 hitps://m.edsoo.rw/7f41ada6
Wroro nio pasgeny 15




Pa3pgen 5. KBaHTOBbIe iB/IEHUS

5.1 WcnyckaHue U NorJioijeHye cBeta aToMoM 4 1 Enbmaoreka HOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHMe aTOMHOTO s/ipa 6 1 E:;Ii]?/l;l;fgsigg};f 412436
5.3 AnepHble peakuyu 7 1 Eggg}jgjg;ggﬁfﬂﬂﬁ
Wtoro no paspeny 17
Pa3pen 6. IloBTopuTe 1bHO-00001{AIOIHIT MOAY/TH
6.1 [ToBTOpEHUe 1 0000IIIEHHE CO/IEePIKAHMS 9 7 bubmmoreka IIOK
Kypca (pu3muky 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
WToro mno pa3zeny 9
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




ITIOYPOYHOE IVNTAHUPOBAHUE
7 KITIACC

n/n

Tema ypoka

KosmmyecTBo uacoB

Bcero

KoHTpo/ibHBIE
pabdoThI

IIpakTHUecKu
e padoThI

Jara
U3y4YeHus

O/1IeKTPpOHHBIE M(POBbIe
oOpa3oBare/IbHbIE

pecypchbl

dusrka — HayKa o Ipupoze. fBneHus
TIPUPO/IbI

dusnueckue gBeHUA

du3nyecKkue BeTUUMHBI U UX Hn3MepeHue

0,5

Ypok-uccienoBanue "M3mepeHue
TeMIlepaTyphbl IIPU IIOMOILLU XKUJKOCTHOI'O
TepMOMeTpa U JlaTurKa TeMreparypsl”

MeTtopp! Hay4yHOro ro3Hanus. OnucaHue
(hr3MUeCcKrX SIBJIeHUM C TTOMOIIbIO
MoJjenemn

bubmmoreka IIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "lIIposepka
TUIIOTe3bl: Ja/JbHOCTb M10J18Ta I1apyKa,
TyIIeHHOTO TOPU30HTAIbHO, TeM DOoJbllIe,
yeM 00JIbIIIe BBICOTA MyCKa"

Crtpoenue BewjectBa. OTBITHI,
Jl0Ka3bIBatoII[le JUCKPeTHOe CTPOeHUe
BeleCTBa

bubmoTeka LIOK
https://m.edsoo.ru/ff09fe0a

[IBr>KeHMe yacTul] BelljeCcTBa

bubmoTeka LIOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBanve «OMbITHI TIO
HabJTFO/IEHUIO TETJIOBOTO PaCLIUPeHUst
rasoB»

10

Arper dTHbI€ COCTOAHNS BeeCTBad

11

Oco6eHHOCTH arperaTHbIX COCTOSTHUMN
Bozibl. O600IIIeHMe TI0 pa3zeny
«[TepBoHauanbHbIE CBE/IEHUSI O CTPOEHUU
Bel[eCTBa»

bubmmoreka IIOK
https://m.edsoo.ru/ff0a0378




MexaHnueckoe ABH)KeHHe. PaBHOMepHOE

bubmoTeka LIOK

12 Y HepaBHOMEpPHOe JIBU)KeHUe https://m.edsoo.ru/ff0a05c6
bubmmoreka IIOK
13 CKopoCT. FAMHHIIbI CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt U BpeMeHU [IBMKeHHUs Buimuorexa LOK
y p A https://m.edsoo.ru/ff0a0aed
15 Nuepuwmsi. Macca — Mepa UHEPTHOCTHU bubmmoreka LIOK
Tesn https://m.edsoo.ru/ff0a0c10
ITnotHOCTSL BeliecTBa. Pacuet Macchl U Bubmoreka IIOK
16
oObeMa TeJia 110 ero TIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast paboTa «OrmpeeneHue
TJIOTHOCTH TBEPZOTO Tejia»
Pewienue 3azmau o teme "I110THOCTB bubmioTeka [IOK
18 "
BelllecTBa https://m.edsoo.ru/ff0al123c
Cwuna Kak xapakTepucTHUKa
19 B3auMogencTsus Te. Cuia ynpyrocTu.
3akoH ['yka
JlabopaTopHasi pabora «/3yueHue
20 3aBUCUMOCTH pacTspkeHUs (Aedopmarium)
TIPY>KUHbI OT MPUJIOXKEHHOM CUJTbI»
21 Aenenue tsarortenusi. Cua TsSHKeCTU
Ces3b Me CUJIOW TSDKeCTH U MacCou
22 TeJa Bec)?ga Peluenue 3azau 1o teme Brbmorexa ITOK
N o A https://m.edsoo.ru/ff0al1778
Cusia TsKecTu
Cuia TSDKeCTH Ha pYTUX IjlaHeTax. Bubmioreka IIOK
23
du3nyecKye XapakKTepUCTUKU IlJIaHeT https://m.edsoo.ru/ff0al1502
bubmioTeka LIOK
24 Vsmeperine cuit. [luHamomeTp https://m.edsoo.ru/ff0al8cc
bubmmoreka IIOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
26 CroxkeHue ByX CHUJI, HallpaB/IeHHBIX I10 Bubmoreka IIOK

o/IHOM mipsiMoii. PaBHOZIeMCTBYOIIIasi CUJT

https://m.edsoo.ru/ff0ala70




Perienue 3a/ia4d 110 TeMe

27 " o "
PaBHOzIeMICTBYIO1I[as1 CUJT
28 Cuna TpeHus u eé Buabl. TpeHue B bubmmoreka IIOK
MPUPOJie U TeXHUKe https://m.edsoo.ru/ff0albSc
JlabopaTopHasi pabora «/3yueHue
729 3aBUCHMMOCTH CUJIbl TPEHUS CKOJIbKEHUSI Bubmoreka IIOK
OT CUJIBI [jaB/IeHUs U XapakTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLMXCSI TOBEPXHOCTEN»
30 Pelienue 3azau Ha oripeeneHve
PaBHOZEMCTBYIOIEN CUJIbI
Perienue 3a7jau o temam: «Bec Tesna»,
31 «['padrueckoe n300parkeHNEe CUIT», Bubmioreka LIOK
% https://m.edsoo.ru/ff0alde0
«Cusbl», «PaBHOZEHCTBYIOIAst CUIT»
KonTtposnbHast pabora o TemMam:
0 «MexaHuueckoe JBWKeHue», «Macca,
MIJIOTHOCTb», «Bec Tena», «['padmueckoe
n300pakeHue Cum», « CUJIbI»
33 Iapnenue. CriocoObl yMeHbIIIEHUST U bubmmoreka LIOK
yBeINYeHUs [aBIeHUs https://m.edsoo.ru/ff0a20a6
34 [JasyieHve rasa. 3aBUCUMOCTb JiaB/IeHUsA Bubmioreka IIOK
rasza ot 00béMa, TeMIiepaTryphl https://m.edsoo.ru/ff0a2376
35 [Tepenaua faByieHUs1 TBEPBIMU TeJIaAMH, bubmmoreka LIOK
JKUAKOCTSIMMA M ra3aMu. 3aKOH [lackass https://m.edsoo.ru/ff0a25b0
36 [JaBieHye B )KUAKOCTHU U rase, BbI3BaHHOE Bubmioreka IIOK
JIeiCTBUEM CUJIbI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pertenne 3amau 1o teme «/laBienuve B bubmmoreka LIOK
JKUJIKOCTH M rase. 3akoH [lackasisi» https://m.edsoo.ru/ff0a2826
bubmmoreka IIOK
38 Coobuaroupecs cocy /! https://m.edsoo.ru/ff0a2970
39 I'uppaBnvueckuii npecc Enbmaorexa LHOK
https://m.edsoo.ru/ff0a3136
40 MaHomeTpsbl. [TopiiiHeBoM yKUAKOCTHBIN




HaCoC

ATtmMmocdepa 3eMM U IPUUYUHBI €€ bubmmoreka LIOK
41
CYILI[eCTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmmoreka IIOK
42 Bec Bo3ayxa. ATMocdepHoe JjaB/ieHre hitps:/m.edsoo rw/ff0a2bsa
43 Vi3mepeHue aTMoc(hepHOro /jaB/ieHusl. Bubmioreka IIOK
OnsiT Toppruuesm https://m.edsoo.ru/ff0a2da8
44 3aBMCUMOCTbL aTMOC(EepHOTr0 [laB/ieHusI OT bubmmoreka LIOK
BbICOTHI Ha/| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepous. ATMocgepHoe Bubmioreka IIOK
JlaBJIeHHWe Ha Pa3INyHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Perienue 3azau o Teme " ATMocdepHoe
JlaBeHue"
elCTBMe XKUJKOCTU U ra3a Ha
47 ’1301“ )KEHHOEAB HUX TeJsl0. ApXxumeoBa Butmzorexa HOK
Py - AP A https://m.edsoo.ru/ff0a3276
cuna
JlaboparopHas paborta «OmpeeneHue
48 BbITaJI:KI/IBE}O e%l cymm« ef}ljcqi Tolel Ha Brbmorexa LIOK
o A yrom https://m.edsoo.ru/ff0a33fc
TeJ10, IOTPY>KEHHOE B >KUJIKOCTb»
JlabopaTopHast paborta 1o Teme
«HMccnenoBaHye 3aBUCMMOCTH Beca Teja B Bubmioreka IIOK
49 N o
BOJIe OT 00bEMa MOTPY)KEHHOH B https://m.edsoo.ru/ff0a3514
JKUJKOCTb YaCTH TeJla»
bubmioreka LIOK
>0 IInasanme e https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoHcTpyupoBaHue apeoMeTpa Uin
KOHCTPYMPOBaHUe JIOJKHU U OTpe/ieieHue
eé rpy30n04bEMHOCTH"
Perienue 3azsau o temam: «IlnaBanue
1IeHue 3ajay4 no teMam: «[11aBanu Bu6morexa LIOK
52 cyfoB. Bo3nyxoruiaBanue», «llaBneHue

TBEpAbIX TeJl, }KUJAKOCTeN U ra30B»

https://m.edsoo.ru/ff0a3654




KontposnbHast pabora o Teme «/laBieHue

>3 TBEp/IbIX TeJl, )KUJKOCTeH U ra30B»
bubmmoreka IIOK

>4 Mexanuueckas paGora https://m.edsoo.ru/ff0a3f82

bubmioTeka LIOK

25 MOIIHOCTS. EAMHMI{b! MOIIHOCTH https://m.edsoo.ru/ff0a3f82

56 Ypok-uccienoBanue "PacyéT MOLLIHOCTH, 1
pa3BMBaeMOM NPU NObEMe 10 JIeCTHULe"

57 [IpocTeie MexaHu3Mbl. Pbryar.

PaBHOBecue cu1 Ha pelyare
Pbiuary B TexHUKe, OBITY U IPUPO/IE.
58 JlaboparopHas pabota «);/Iccnpe l:C))BleI/Ie 0.5 Brbmorexa LIOK
P o p p A ’ https://m.edsoo.ru/ff0a478e
YCJI0BUM PaBHOBECHSI pbluara»

59 Pemienue 3azau 1o teme «YcioBus Bubmioreka IIOK
paBHOBECHUd pbluara» https://m.edsoo.ru/ff0a48a6
KoadduiyeHT none3Horo aeicTBus
MexaHu3Ma. JlaboparopHast paboTta

60 o 0.5
«M3mepenue KII/] Hak/JIOHHOM
TIJIOCKOCTH»

61 Permienue 3azau 1o Teme "Pabora, bubmmoreka IIOK
MoIHOCTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sHeprus. KuHetnueckasi u bubmmoreka LIOK
MOTeHLMa/IbHas SHeprus https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHeHHsI MeXaHUUeCKON Bubmioreka IIOK
SHepruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIepUMEHT T10 TeMe
"DKCriepuMeHTa/bHOe Olpe/ie/ieHue

64 V3MeHeHUs KUHeTUUeCKOU U 1
MOTEeHL[Ma/IbHOU SHEePIUM NpU
CKaTbIBaHWUU TeJjia 110 HAaKJIOHHOM
TIJIOCKOCTH"

65 KonrposnsHas pabota no Teme «Pabora u




MOI[HOCTb. DHEPTUs»

66 Pe3epBHbIi ypoK. PaboTa ¢ TeKkCcTaMu 110 1 bubmmoreka LIOK
Teme "MexaHuyeckoe /IBMKeHue" https://m.edsoo.ru/ff0ad4ee6
P 7 .P

| e o | burra LOK

o ”p,/:[ ’ https://m.edsoo.ru/ff0a4ffe

JKUJIKOCTEeH 1 ra3oB
Pe3epBHbIii ypok. PaboTa c TekcTamu 1o

68 n " 1
teMe "Pabota. MoIll[HOCTb. JHEprus

OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOI'PAMME




8 KVIIACC

KosinyecTBo 4yacos Jlara J/IeKTPOHHbIE
Ne Tema ypoka U3y4yeHH mupposkIe
n/n yp Bcero K°6H TPO/ILHPIE HpﬁaKT"quK“e a y oOpa3oBare/ibHbIE
padoTsI padoThI pecypceI
OCHOBHBIe MT0/I0)KeHUs] MOJIeKYJISIPHO-
1 KUHEeTUYeCKOU TeOprH M UX OI'BIILITELIE 1 Brb/morexa IOK
p https://m.edsoo.ru/ff0a5256
TIO/ITBEPXK/IeHUS
2 Macca 1 pasMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpLOrO, KUIKOTO U 1 bubmmoreka IIOK
ra3000pa3HOro COCTOSTHUM BelllecTBa https://m.edsoo.ru/ff0a540e
OO6BsicHeHHE CBOMCTB TBED/IOTO,
4 JKHJIKOTO ¥ ra3000pa3HOro COCTOSTHUMN 1
Bell|eCTBa Ha OCHOBE T0JIO’KEeHUM
MOJIEKYJ/ISIPHO-KUHETUUECKON TeOpPUU
5 Kpucrannuueckre v aMmopgHble Tena 1 Brbmorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CmauvBaHue U Kalu/UIIpHOCTE. 1 Bbubmioreka LIOK
IToBepXHOCTHOe HaTsKeHue https://m.edsoo.ru/ff0a5530
7 TeruioBoe pacllipeHue U CkaTue 1 Brbmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b Temnieparypsl CO
8 CKOPOCTBHO TeIJIOBOI'O [BUKeHUsI 1
YaCTHL]
9 BHyTpenHsist 3Heprust. CriocoObl 1 Bubmoreka IIOK
V3MeHeHUs] BHYTPeHHeM SHeprumn https://m.edsoo.ru/ff0a5c60
bubmoTeka [IOK
10 Brypt Tervionepesauy 1 https://m.edsoo.ru/ff0a6412
11 Ypok-koH(pepeHLyd "IlpakTueckoe 1 1 Bubmioreka IIOK

HCII0/Ib30BaHKe TeIJIOBBIX CBOMCTB
BeIleCTB MU MaTe€PHUAJIOB B LIEJIAX

https://m.edsoo.ru/ff0a65c0




sHeprocoepekeHus"

1 KoymuectBo TemnioTsl. Y jenbHas Bubmioreka IIOK
TeIJI0eMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TeryioBoro banaHca. Bubmoreka IIOK
TerioobMeH U TeIJIoBoe paBHOBeCHe https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota
"UccnenoBanye siBleHUs bubmioTeka LIOK

14
TerioobMeHa TIpyU CMeITMBaHUU https://m.edsoo.ru/ff0a6a98
X0JIOAHOW Y ropsiuel Bozbl"
Pacuer KonmMuecTBa TenyoThHI,

15 HeobX0IUMOT0 [T HarpeBaHHs Tejia
Y BbIJIE/ISIEMOT0 UM TMIPU OXJIaXK€HUU

16 JlabopaTopHasi pabota "OmnpezieneHve bubmmoreka LIOK
yeJIbHOU TeTJIOeMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus ToIIMBa. Y Je/ibHas TervioTa Bbubmioreka LIOK

17
CrOpaHust https://m.edsoo.ru/ff0a7b5a
[1naBnenue v oTBepJeBaHue

18 KPUCTa/UTUYeCKUX gsn Y penvHas Bnbmorexa LIOK

p A https://m.edsoo.ru/ff0a71d2

TeMJI0Ta MJ1aBAeHUs]

19 JIabopaTopHasi pabota "OmnpezieneHye bubmmoreka LIOK
yZAeJbHOW TeIJIOThI M1aBJIeHus Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue U KOHZEHCAIHs. bubmmoreka IIOK
Wcnapenue https://m.edsoo.ru/ff0a740c
Kurnienue. ¥ nenvHas Teriora

71 rnapoo0Opa3oBaHUs ¥ KOH/IeHCallHH. bubmmoreka IIOK
3aBUCUMOCTb TemrepaTypbl KUTIeHUs https://m.edsoo.ru/ff0a786¢
0T aTMOC(epHOT0 /IaB/eHUsI
BrnaskHocTh Bo3ayxa. JlabopaTopHast

22 abota "Orpe e'quIEHI/Ie PP Brbmorexa LOK
p p ’Ej, " https://m.edsoo.ru/ff0a7628
OTHOCUTEJIbHOM BJIaXKHOCTH BO3/1yXa

2 Perenue 3az1au Ha ornpejeneHue

BJI&XKHOCTH BO3yXd




[TpuHLUIIBI pabOTHI TEIJIOBBIX

24 nsurareneii. [TapoBast TypO6uHa.
[IBurartesib BHyTPeHHero CropaHusi
25 KII/] TerioBOro gBurarers.
TEH'?IOBBIE BI/IFa”f“lEJII/I Y 3alluTa Bnbmaoreka HOK
A - 1 https://m.edsoo.ru/ff0a7c7c
OKpY’Karolllel cpe/ibl
26 3aKOH COXpaHeHUs U NpeBpallieHus
SHEPryy B TEIJIOBBIX MPOLeccax
[ToaroToBKa K KOHTPO/IBHOM paboTe
110 TeMe "TerioBble sIBJIeHUSA. Bbubmioreka IIOK
27 o
V3MeHeHMe arperaTHbIX COCTOSIHUM https://m.edsoo.ru/ff0a83f2
BelecTsa”
28 KoHTtponbHast pabora 1o teme
"TenJEJOBLIe HBJ[])eHI/IH N3meHneHue Enbmaorea HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BelllecTBa
29 OJiekTpusaLus Tes. /IBa poza
3/IEKTPUYECKUX 3apsi/I0B
30 Ypok-uccienoBanue "OeKTpUusaLus
Tes UHAYKLUeN U TIpu
COTIPUKOCHOBEHHUHU"
31 B3auMozieiicTBre 3apsKeHHBIX TeJl. bubnmoreka LIOK
3akoH KysioHa https://m.edsoo.ru/ff0a87e4
OJIeKTpUYeckKoe IioJie.
3 HanpsskeHHOCTh 3/1eKTPUYeCcKOro bubmmoreka LIOK
nojist. [IpyHOMn cyneprnosunuu https://m.edsoo.ru/ff0a8a0a
371EKTPUUECKUX M0JIei
33 Hocurenu anekTpuyeckyx 3apsijoB.
OnemeHTapHbIY 3apsf. CTpoeHue
aromMa
34 [1poBOJHUKY ¥ JW3/1EKTPUKHU. 3aKOH bubmmoreka LIOK
COXpaHeHUs 3JIeKTPUYeCKOro 3apsijja https://m.edsoo.ru/ff0a8ef6
35 PeluieHue 3a/1au Ha NprMeHeHue bubsmoreka IIOK




CBOMCTB 3JIEKTPHUYECKHX 3dPsA10B

https://m.edsoo.ru/ff0a90cc

OneKTpUuUecKuil TOK, YC/IOBUS €T0

bubmioTeka 1IOK

36 CYI|eCTBOBAHUS. AICTOUHMKM https://m.edsoo.ru/ff0a95a4
371eKTPUYECKOro TOKa
37 [enicTBYS 3/1€EKTPUUYECKOTO TOKA Bnbmioreka HOK
p https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue "JleiictBue
38 3/1IeKTPUYECKOrO I10J151 Ha POBOJHUKY 1
Y JU3J1eKTPUKHU"
39 O/IeKTprUYeCcKUid TOK B MeTasinax, bubmmoreka LIOK
JKMIKOCTSIX Y ra3ax https://m.edsoo.ru/ff0a9838
40 O/eKTpryecKas Liefb U eé COCTaBHbIe
yacTu
Cwua Toka. JTabopatopHast pabota
41 "N3mepeHue u eI; J'II/IP OBaEI/Ie CHUJIbI 0.5 Bnbmaorexa HOK
1€p PEry/mp ’ https://m.edsoo.ru/ff0a8bd6
TOKa
OJIeKTprUYeCcKoe HarpsuKeHHe.
BossT™eTp. JlaboparopHasi pabota Bubmioreka IIOK
42 B 0.5
W3mepeHue v peryavpoBaHue https://m.edsoo.ru/ff0aSe14
HanpspkeHus"
CornpoTyBiieHKe NIPOBOJHUKA. Bubmioreka IIOK
43
Y lenibHOE COTIPOTUBJIEHNE BellleCTBa https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBUCUMOCTh
3/IeKTPAUYECKOr0 CONPOTUB/IEHUSA bubmmoreka IIOK
44 1
MPOBOJHUKA OT ero [AJIMHbI, II0Iasu https://m.edsoo.ru/ff0aa738
TIOTNIepPeYyHOro CcevyeHusl ¥ Marepuasna’
3aBUCUMOCTb CUJIbI TOKA OT
45 HarpsbkeHusl. 3akoH OMa /1711 y4yacTka Brbmorexa LIOK
p ’ ALY https://m.edsoo.ru/ff0aad44a
Ljenu
46 JlabopaTopHast paboTa 1 bubmmoreka IIOK

"VccnemoBaHye 3aBUCMMOCTU CUJIBI
TOKA, UAYILEro yepe3 pesucTop, OT

https://m.edsoo.ru/ff0aa04e




COIPOTHUBJIEHUS Pe3UCTOpa U
HanpspKeHus Ha pesucrope”

HOCJIEAOBHTEJ'ILHOG U MapaJ/ijiejbHoe

47
COeJIHeHMsI NIPOBO/IHMKOB
JlaboparopHast paboTta "TIpoBepka
48 TIpaBWJIa CJ10KeHWs HallpsKeHWH NIpU Bubmoreka IIOK
roc/ejoBaTeIbHOM COeJUHEeHUU [IBYX https://m.edsoo.ru/ff0aaa58
pPe3UCTOpoB"
JlabopatopHasi pabota "TIpoBepka
TpaBWia AJis CUJIbl TOKA TIpU bubmmoreka LIOK
49
rapa’suieJIbHOM COeJUHEeHUU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemienne 3asiau Ha ipUMeHeHHe
50 3aKOHa OMa'q JIst aBJ[I)I/ILIHOFO Enbmaorea HOK
ATA P https://m.edsoo.ru/ff0aaf8a
COeJIMHeHMsI IPOBO/IHMKOB
51 PaboTa ¥ MOIIJHOCTb 3JIEKTPHYECKOT0 bubmmoreka IIOK
TOKa. 3aK0H JbxoyJisi-JleHua https://m.edsoo.ru/ff0ab124
JIabopaTopHasi pabota "OmnpezieneHve
52 a60TpI;1 u pMo PII)OCTI/I BJ'IeKTpI/I'L:IeCKOFO Bntmaorexa HOK
p " i p https://m.edsoo.ru/ff0ab3e0
TOKa
OneKTpUUeCKHe 1IeTH U TIOTpeOuTe
53 3JIeKT queCKOI‘/'I alile YU B 611):IT Bubmaorexa HOK
p p y: https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikaHue
[ToaroTOBKa K KOHTPO/IBHOM paboTte
10 TeMe "DJIeKTprUuecKre 3apsbl.
54 3apsoKeHHbIe TeJl:1)a U UX P Bubmzorea [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumMo/ieicTBusl. [10CTOSTHHBIM
371eKTpUUeCKui ToK"
KoHTposibHast paboTa 1o Teme
"OneKTprueckue 3apsibl.
b pAA bubmmoreka LIOK
55 3apspKeHHbIe Tesa U UX

B3auMoZencTBuUs. [10CTOSIHHBIN
371eKTpUUeCcKui TOK"

https://m.edsoo.ru/ff0abea8




56

[TocTosiHHBIE MAarHUTBI, UX
B3aUMO/IENCTBUE

57

Ypok-uccienoBanue "3yueHue
T10/1eY TTIOCTOSIHHBIX MarHUTOB"

bubmmoreka IIOK
https://m.edsoo.ru/ff0ac3d0

58

MarsnuTHoe 1osie. MarHutHoe 11oj1e
3eMJI1 U ero 3HaUueHue /1Sl )KU3HU Ha
3emie

bubmioTeka LIOK
https://m.edsoo.ru/ff0acOba

59

OmnbIT Opcrena. MarHUTHOe moJie
3/1IeKTPUUECKOro TOKa MarnurHoe
T10J1e KaTyIIKU C TOKOM

bubmioTeka 1IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHVe 371eKTPOMarHuTOB B
TexHuKe. JlabopaTopHast pabota
"N3yueHue JelCTBYUSI MarHUTHOT'O
T10/151 Ha TIPOBOJTHUK C TOKOM"

0.5

bubmioTeka [IOK
https://m.edsoo.ru/ff0ac74a

61

OneKkTpoABUrare/b MOCTOSHHOTO
TOKa. Mcronb3oBaHue
3/1IeKTpO/IBUTaTe/iell B TEXHUUECKUX
YCTPOMCTBaX ¥ Ha TPAHCIIOPTe.
JlabopaTopHast paboTa
"KoHCcTpyupoBaHue U U3yueHue
paboThI 37eKTpoABUraTeis'”

bubmmoreka IIOK
https://m.edsoo.ru/ff0ac86¢c

62

OmneiTel Papages. 3aKOH
3/1eKTPOMarHUTHOM UHAYKLIMY.
[IpaBuJio JleH1ia

63

OnektporeHeparop. CriocoObl
T0JIy4eHHs 31eKTPUUYeCKO SHepruu.
OJIEKTPOCTAHL[MX Ha
B0O300HOB/ISIEMBIX UCTOYHHUKAX
SHepruu

64

[ToaroTOBKa K KOHTPO/IBHOM paboTte
10 TeMe "DJIeKTpuyeckue u
MarHUTHbIe IBJIeHUd"

65

KoHTposibHast paboTa 1o Teme

bubsmoreka ITOK




"OneKkTpuuecKre U MarHUTHbIE
SIBJIEHUST"

https://m.edsoo.ru/ff0acb14

PesepBHbIii ypok. PaboTa c TekcTamu Bubmioreka IIOK

66 " " 1
110 TeMe ""T'ernioBbIe SIB/IEHUS https://m.edsoo.ru/ff0acc5e
P % . Pab

G| ot e | BuGnioness LOK

N " https://m.edsoo.ru/ff0acdc6

37IEKTPUUECKHN TOK

68 Pe3epBHbIi ypoK. PaboTa ¢ TekcTamMu 1
1o Teme "MarHuTHbIe SIBJIeHUS "

OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME




9 KJTACC (85 yacoB)

KosmmuecTBo yacos JJIeKTPOHHBbIE
ara nu¢poBbIe
Ne ni/m Tema ypoka A
yp Bcero KO;[TPOJ‘IBHBIE Hpag’mqecml u3yudeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoTsI pecypceI

1 MexaHUueckoe ABKEHHE. 1
MarepuasnbHasi TOUKa
Cucrema orcueta. OTHOCUTETBHOCTD Bubmoreka LIOK

2 1
MEXaHUUEeCKOT0 JIBUKEHUST https://m.edsoo.ru/ff0ad474
PaBHOMepHOe NpsIMOJIMHEeNHOe bubmoteka LIOK

3 1
JBIDKeHHe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NIpsIMO/IMHEHOe

4 JBwkeHue. CpenHss U MTHOBEHHast 1
CKOPOCTb

5 [TpsiMonuHeltHOe paBHOYCKOPEHHOe 1 bubmmoreka LIOK
JIBIDKeHUe. Y CKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb IPSIMOTMHEWHOT O

6 PaBHOYCKOPEHHOTO JBW)KEHUSI. 1
I'paduk ckopocTH
JlabopatopHasi pabotaNel

- "OnpezeneHre yCKOpeHUs Tesa Npu 1 1 bubmmoreka LIOK
PaBHOYCKOPEHHOM [IBUXEHWUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

8 CBoboaHoe nagenye Te. OMNbIThI 1
['anunes
PaBHOMepHOe JBH)XeHue 110
OKpy>xHOCTH. [Tepuog 1 yactota bubmoreka IIOK

9 o 1
obparrienust. JTuHelHasi ¥ yriaoBast https://m.edsoo.ru/ff0ael176
CKOPOCTHU

10 LleHTpOCTpEMUTEILHOE YCKOpeHue

11 ITepBhbiii 3akoH HetoTOHa. BekTop bubnmoreka [JOK




CHUJIbI

https://m.edsoo.ru/ff0ae612

BTtopoii 3akoH HeroTOHa. bubmoreka [IOK
12 o
PaBHOzIeMCTBYO1IAs CHJIa https://m.edsoo.ru/ff0ae72a
13 Tpetwnii 3akoH HbtoTOHa. BubmoTeka LIOK
Cynepnosvuusi CU https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a7iau Ha IpUMeEHeHKe bubmoreka [IOK
3aKOHOB HbIOTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka IIOK
15 Cra ynpyrocty. 3akou I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no teme «Cuia
yIPYrOoCTU»
17 JTaboparopHast pabota Ne 2 bubmmoreka LIOK
«OtipeziesieHye KeCTKOCTH TIPY>KUHBD» https://m.edsoo.ru/ff0aee28
bubmoteka LIOK
18 Cua Tperus https://m.edsoo.ru/ff0af738
19 Perienue 3azmau o teme «Cuna bubmoreka IIOK
TPEHHUsI» https://m.edsoo.ru/ff0afa26
JTaboparopHasi pabota Ne3
20 "On Ie) EJIEHI/IE 1203(1)(131/1 OI/IEHTa TpeHust Bubmiorexa LIOK
PEA " 1 p https://m.edsoo.ru/ff0af8be
CKOJTbXKEHUsI
Peruienue 3az1au 1o TeMe "3aKOHbI
21 HeroToHa C'LIE/IJIa nipyroctu. Cuna Bubmiorexa LIOK
o yHpy ) https://m.edsoo.ru/ff0afb8e
TpeHUst
Cusia TsDKeCTH M 3aKOH BCEMUPHOT0
22 TATOTEHUs. Y CKOpEHHe CBO60pHOF0 Bubmiorexa LJOK
) p a https://m.edsoo.ru/ff0af044
TaJieHust
Perienue 3amau no teme "Cuna
23 TSDKECTU U 3§KOH BCEMUPHOTO Bubmiorexa [JOK
" p https://m.edsoo.ru/ff0af5f8
TATOTEHUsI
IlepBast KocMHUecKasi CKOPOCTb. bubmmoreka LIOK
24
HeBecoMOCTb U1 neperpysku https://m.edsoo.ru/ff0af33c
25 PaBHOBecHe MaTepuaJbHOU TOUKH. bubmoteka LIOK




ABCo0THO TBEPZOE TeJIo.
PaBHOBecue TBEpA0ro Tesia C
3aKpernyIEHHON OChbI0 BpallleHuUs]

https://m.edsoo.ru/ff0afe36

26 MowmeHT cubl. LleHTp TskecTH
" bubmoreka LJOK
27 Pewuerye 33734 1o Tel\:l,e Mowment https://m.edsoo.ru/ff0b02b
cuibl. LIeHTp TsKeCcTH 4
[ToaroToBKa K KOHTPOJIBHOM paboTe bubmoreka LIOK
28 1o TeMe "MexaHHUUeCKOe JIBI)KEHHe. https://m.edsoo.ru/ff0b040
B3aumogpeiictBue Ten" 8
KonrposnbHas paboTa o Teme
29 "MEXI;HI/I‘-IECK(E)G BIDKeHUe Bubmiorexa [JOK
N A " ) https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynsc Tena. IMIy/isC Crsibl. 3aKOH
30 (o). }a]HEHI/IH HMIT nb}c]a Ynpyroe u Bubmiorexa [JOK
p y o Py https://m.edsoo.ru/ff0b07fa
Heymnpyroe B3auMO/eNCTBHE
PeruieHue 3az1au 1o Teme "3akoH bubmoreka LJOK
31 "
COXpaHeHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢
17 Ypok-koHbepeHIus "PeakTUBHOe
[IBUJKeHNUe B IpUpo/ie U TexHuke"
bubmmoreka IIOK
33 MexaHuueckasi paboTa ¥ MOIIHOCTb httns://m.edsoo.ru/Ff0b0as4
bubmoreka IIOK
34 PaGora Cutbl TAKECTH, CHITbI https://m.edsoo.ru/ff0b0db
YIPYTOCTU U CUJTbI TPEHUS 3
JTaboparopHasi pabota Ne4
35 «OmnpeniesieHrie paboThI CUJTBI TPEHUS
TPy PaBHOMEPHOM /IBM)KE€HHWH TeJa 1Mo
TOPH30HTA/IbHOM OBEPXHOCTU
36 CB#13b 5HEpruy v paboThI.
[loTeH1anbHasl SHEPrus
37 Kunetnueckast sHeprus. Teopema o bubmoreka [JOK




KHMHeTUUeCKon JHepruun

https://m.edsoo.ru/ff0b0c32

3aKoH COXpaHEHUA SHEpPIrvn B

38
MeXaHUKe
JlabopatopHasi pabota Ne5
39 «U3 EEHI/IIZ 3aK£Ha COXpaHeHust Bubmiorexa [JOK
y p https://m.edsoo.ru/ffOb12fe
SHEePrumn»
bubmoreka IIOK
40 KonebarernbHoe apivkerie 1 ero https://m.edsoo.ru/ff0b185
XapaKTepUCTUKHU 3
a1 3aryxatoiiye KojebaHusl. bubnmrorteka LJOK
BoIHYX/1eHHBIe KOsie0aHst. Pe3oHaHC https://m.edsoo.ru/ff0b20£0
4 MaTemaTruecKnu ¥ Npy>KUHHBIN
MasiTHUKU
43 IIpeBpaiiieHrie 5HEPrUX NPU
MeXaHUUeCKUX KOeOaHUsIX
JlabopatopHasi pabota Ne6
44 «On Iz enleHe l31acT0T1;1 U rieproja Bubmiorexa [JOK
PEA o PHOA https://m.edsoo.ru/ff0blaec
KOsie0aHUl NPY>KUHHOTO MasiTHUKA»
JTabopatopHasi paboTa Ne7 «IIpoBepka
45 He3aBUCUMOCTH TlepHro/ia KojeGaHui bubmoreka LIOK
rpy3a, NOABELIEeHHOI0 K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl rpy3a»
MexaHunueckre BoHbI. CBOMCTBa
46 MeXaHUJeCcKux BOJH. [Ipofo/ibHbIe U Eubmiorexa LIOK
- HIPOA https://m.edsoo.ru/ff0b21fe
TIorNepeyHble BOJIHbI
Ypok-koHbepeHLus "MexaHnyeckue
47 BOJIHBI B TBEPZIOM TeJie.
CelicMHUUeCKHe BOJIHbI"
48 3BYK. PacripocTpaHeHue U oTpakeHue
3BYyKa
49 I'poMKOCTB 3ByKa 1 BbICOTA TOHA.

AKYCTUUeCKHI Pe30HaHC




50 Ypok-kKoHbepeHIus "Y/IbTpa3ByK U bubmoreka LIOK
vH(bpa3BYK B NIPUPO/ie U TeXHUKe" https://m.edsoo.ru/ff0b23ca
51 [ToaroToBKa K KOHTPOJIBHOM paboTe
o ﬁeme "3aKOHBI C(E)X aHEHI/IE Bubmaorexa [JOK
P ’ " https://m.edsoo.ru/ff0b25f0
MexaHnueckue Koje0aHust U BOJTHbI
52 KonrposnbHas paboTa o Teme
"3aKoHbI COXpaHeHUsi. MexaHuuyeckue
Kosie0aHusI U BOJTHBI"
OJIeKTPOMarHUTHOeE T10J1e. bubmoreka LJOK
53
O/1eKTPOMAarHUTHbIE BOJIHbI https://m.edsoo.ru/ffOb2abe
54 CBOWCTBA 3/IeKTPOMarHUTHBIX BOJTH
55 Pewrenue 3aiau Ha oripesiesieHye
YaCTOTHI U JIJIVHBI 3/IEKTPOMarHUTHOU
BOJIHBI
56 JJIeKTpOMarHuTHasi MpUpoja CBeTa. bubnuoreka LIOK
CkopocTb cBeTa. BosHOBBIE CBOIICTBA https://m.edsoo.ru/ff0b31d
cBeTa 0
57 Ncrounuku cBeta. [IpsimMonuHeiiHoe bubnmoreka LIOK
pacripocTpaHeHue CBeTa. 3aTMeHUs https://m.edsoo.ru/ff0b365
CosnHua u JIyHbl 8
58 3aKOH OTpakeHus CBeTa. 3epKasa.
PemeHHep3a ay Ha 11 I/IMEHeII)-II/Ie Bubmaorexa LIOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTpa)kKeHUsl CBeTa
IIpenomiieHue cBeta. 3aKOH bubmoreka LIOK
59
TIpe/IOM/IeHUs CBeTa https://m.edsoo.ru/ff0b3aea
[ToniHOE BHyTpeHHee oTpakeHue
60 cBeTa. Vcrionb30BaHue MOHOIO bubmoteka LIOK
BHYTPEHHEI'0 OTPKEHU B https://m.edsoo.ru/ff0b3c5¢
ONTUYECKUX CBETOBOJIAX
61 JlabopatopHasi pabota Ne 8

"WccnenoBanve 3aBUCMMOCTH yTIJia
TIpeJIOMJIEHUsI CBETOBOT'O JTyua OT yIJia




razieHyst Ha rpaHulie "BO3JyX-
cTeksio""

62 JIvH3bl. OnTUYeCKas CyJjia JIMH3bI Bubmiorexa LIOK
) https://m.edsoo.ru/ff0b3f2c
63 ITocTpoenue n306paykeHUI B JTMH3aX bubmaorexa LOK
p P https://m.edsoo.ru/ff0b444a
JTaboparopHasi pabota Ne9
" bubmoreka LIOK
64 Orpepjenerivie CDOKYCHorg https://m.edsoo.ru/ff0b420
PacCTOSIHUSL M ONTUYECKOW CHJIbI 6
cobuparoriei JTMH3bI" -
bubmoreka IIOK
65 ['na3 kak onrtrueckas cucrteMa. 3peHue https://m.edsoo.ru/ff0b468
4
Pa3noykeHue 6enoro cBeta B CIIEKTP.
66 OmneiTel HetoToHA. CioxkeHue Bubmmoreka LIOK
CTeKTpabHbIX LBETOB. ucrepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlabopatopHasi pabota Nel0 "OmbITbI
10 pa3/io’KeHHo 0esioro cBeTa B
67 CHEE)(T Y BOCIIPUSTHIO LIBeTa Bubmioreka LIOK
P P H https://m.edsoo.ru/ff0cOe2a
TIpeJMeTOB TP UX HabJIr0JeHNH yepe3
1[BeTOBbIe (QUIbTPHI"
68 OmnbiTel Pe3epdopa v nyiaHeTapHast bubmoreka LJOK
MO/JIe/Ib aTOMa https://m.edsoo.ru/ff0c12a8
69 IToctynatel bopa. Mogens atoma bopa
Ncnyckanue u norJionjeHye csera
70 aTOI\ZOM KBaHTBI J-[I/III-JIleI\/JILIaTbIe Eubmiotexa LIOK
' ’ https://m.edsoo.ru/ff0c144c
CTEKTPbI
71 Ypok-npakTukyMm "Habntozenue bubmoreka LIOK
CTIeKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
72 Pairi0akTUBHOCTD U €€ BUJIbI Eubmiorexa LIOK

https://m.edsoo.ru/ff0c1672




Crpoenue aToMHOro sifipa. HykioHHast

bubnmoreka LJOK

73 MO/JIeNTb 1 https://m.edsoo.ru/ff0c18ac

74 ParioakTrBHBIE IIpeBpalljeHus. 1 bubnuoreka IIOK
M3ororbl https://m.edsoo.ru/ff0clal4
Pewrenue 3azmau 1o teme: bubmoreka LIOK

75 n n 1

PafioakTrBHbIe [IpeBpalieHus https://m.edsoo.ru/ff0c1b4a

76 [Tepuoz nonypacrazga

77 Ypok-kKoH(pepeHLUs "PajoakTUBHBIE 1
1/1351 quH;[b Bpl'l 1/]14 oze M'i HLIHe Bubmiorexa LIOK

y . PHPOAE, MEJULIMHE, https://m.edsoo.ru/ff0c2126
TeXHHUKe

78 AnepHble peaku. 3aKOHbI 1

cfx paHEHIEH 3121“;1 OBOT'0 U MaCCOBOI'0 bubmiorexa HOK

P A https://m.edsoo.ru/ff0c1c58
yuceJi
OHeprus CBsI3U aTOMHBIX sifiep. CBsi3b bubnuoreka LIOK

79 1
MacCChl U SHEepruu https://m.edsoo.ru/ff0c1d7a

80 Pemrenue 3aziau 1o teme "AnepHbie 1
peakuuu"

81 Peakuyu cuHTe3a U fienieHus sjep. 1 bubmoreka LJOK
Wcrounrky 3Hepruv CoJiHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
[ToaroToBKa K KOHTPO/IBHOM paboTe

82 10 TeMe "DJIeKTPOMarHMTHOE ToJIe. 1 Bbubmoreka LIOK
O/IeKTPOMarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBaHToBbIe siBleHus"

KonTtposnnHast pabora o Teme
83 "D/1IeKTpOMarHuTHoe IoJie. 1
OJIeKTPOMarHUTHbIE BOJTHBI.
KBaHTOBEIE siB/IEHUS"
84 IToBTOpEHME 1
85 IToBTOpEHUE 1
OBIIEE KOJIMYECTBO YACOB I10 85 15

I[TPO'PAMME







9 KJTACC (102 gaca)

N KonyecTBO yacoB I O/IeKTpOHHbBIe
0 aTra
Tema ypoka udposbie
w/n Ma ypok Beero KoHTpO/IbHBI IIpakTHUyeckue M3yueHus Hﬁ dp
e padoTsbI padoThI obpa3oBaTe/IbHbIE
pecypchl
1 MexaHnueckoe JBUKeHUe. 1
MartepuasibHasi TOUKa
Cucrema orcueta. OTHOCUTETBHOCTD bubmuoreka LIOK
2 1
MeXaHUYeCKOro IBUKeHUs https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOe npsiMO/IMHEeNHOe 1 bubnuoreka LIOK
JBIDKEHUe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsiMOIMHENHOe
4 ABwkeHue. CpeiHsIsE U MTHOBEHHas 1
CKOPOCTb
5 [TpsimonMHeHOe paBHOYCKOpPEHHOe 1 bubmoreka LIOK
JIBI)KeHHe. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb IIPSIMO/IMHENHOT O
6 paBHOYCKOPeHHOTr0 JiBKeHusl. ['paduk 1
CKOPOCTH
JIaboparopHas pabota "OmnpeeneHue
7 CKO peHmIl) TEJIE? rpu aBHopcio €HHOM 1 1 Bnbmaoreka LIOK
ycKop pup . ycKop " https://m.edsoo.ru/ff0adb18
JIBDKEHUU 10 HAaKJIOHHOM MJIOCKOCTH
3 CeobojHoe nazieHue Tes1. OIbIThI 1
I"anunes
PaBHOMeEpHOe [IBMKeHMe T10
OoKpy>xHocTu. ITeprog 1 yacrora Bbubmoteka LIOK
9 o 1
obpartenust. JInHeliHas ¥ yT/IOBast https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpOCTpEMUTE/ILHOE YCKOPEHHe 1
. bubmioreka LJOK
11 [Tepssiit 3akoH HbtoTOHA. BekTop crsibl 1 httns://m.edsoo.ru/ff0ae6 12
12 Bropou 3akoH HeroTOHA. 1 bubmoteka LIOK




PaBHOJeMCTBYIOIIAsE CUJla

https://m.edsoo.ru/ff0ae72a

13 Tpetuii 3akoH HeroTOHa. Bbubmoteka LIOK
CyneprosvLus CUI https://m.edsoo.ru/ff0ae982
14 Peluienue 3az1au Ha nprMeHeHue bubmioreka LIOK
3aK0HOB HbroTOHA https://m.edsoo.ru/ff0aeb6c
bubmioTeka LIOK
15 Cuia ynpyrocTi. 3akoH I'yka https://m.edsoo.ru/ff0aeca2
16 Perrenvie 3azau no teme «Cusia
YIPYroctum»
17 JlabopatopHasi pabota «OmnpezieneHye bubnuoreka LIOK
JKECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubmioreka LJOK
18 CHna TpeHus https://m.edsoo.ru/ff0af738
19 Perienue 3azau o teme «Cusa TpeHUsI» Brbmiorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "OmnpeeneHue bubnuoreka LIOK
Ko3(hduieHTa TpeHUs1 CKObXeHus " https://m.edsoo.ru/ff0af8be
Perrenvie 3az1au 1o TeMe "3aKOHbI
21 HeroToHa C/:Il/ma ripyroctu. Cusa Bubmioreka LIOK
0 ynpy ) https://m.edsoo.ru/ff0afb8e
TpeHUsI
Cusia TsKeCTy M 3aKOH BCEMUPHOIO
22 TSATOTEHUs. Y CKOpeHue CB060pHOF0 Bnbmiorexa [OK
’ p A https://m.edsoo.ru/ff0af044
TrajieHust
Ypok-koHbepeH1us "[IBrKeHue Tes
23 BOKPYT IPaBUTALIMOHHOIO LIeHTPa
(ConneuHas cucrema). I'alakThku'"
Perrenve 3azau no teme "Cuia TsKeCTH bubmoteka LIOK
24 "
U 3aKOH BCEMUPHOI'0 TATOTEeHUs https://m.edsoo.ru/ff0af5f8
75 [TepBast KocMHYecKasi CKOPOCTb. bubmiorteka LJOK
HeBecomMoCTE U Tieperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepUa/lbHOW TOUKHU. bubmoteka LIOK

AbcosroTHO TBEpAOE Tesio. PaBHOBecHe

https://m.edsoo.ru/ff0afe36




TBED/IOTO TeJla C 3aKperviéHHON 0ChI0
BpaIlleHHs]

27 MowmeHT cwibl. LIeHTp TskecTr
bubmoreka IIOK
P "M
28 CILIEHHE 3a7a1 TIO Tel\fl,e OMEHT https://m.edsoo.ru/ff0b02b
cunbl. LleHTp TsDKeCTH 4
[ToAroToBKa K KOHTPO/IBHOM paboTe 110 bubmioreka LJOK
29 TeMe "MexaHuuecKoe BUKeHHe. https://m.edsoo.ru/ff0b040
BsaumogeiictBue Ten" 8
KoHTtponbHast pabora 1o Teme
30 "MexlleI/Iqung BIDKEHUe Bubmioreka LIOK
o A " ) https://m.edsoo.ru/ff0b06ec
B3anmogencTBye Ten
Vmnynsce Tenna. VIMiynbc cuiibl. 3aKOH
31 Ccox zHeHI/IH UMII HLZa Ympyroe u Bubmioreka LIOK
p y7bcd. JTIpy https://m.edsoo.ru/ffOb07fa
HeyIpyroe B3auMO/eNiCTBHe
Perrenvie 3az1au o tTeme "3akoH BubmoTeka LIOK
32 n
COXpaHeHus UMITyJIbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(epeHLus "PeakTUBHOE
JBYKEHUeE B TIPUPO/Ie U TEXHUKe"
bubmoTeka LIOK
34 Mexanuueckasi paboTa ¥ MOILJHOCTb https://m.edsoo.ru/ff0b0ag4
bubmioreka LIOK
P
35 a00Ta CUTbI TIKECTH, CUITbI YTIPYTOCTH https://m.edsoo.ru/ff0b0db
Y CHJIbI TPEHUS 8
JlabopatopHasi pabota «OmpezieneHye
36 paboThI CUJTBI TPEHUS TIPH
PaBHOMEPHOM /JIBW)KEHHUH TeJia T10
TOPU30HTA/IbHON TTOBEPXHOCTH»
37 CBsI3b 3HEpruu U paboThI.
[loTeHLanbHas SHeprus
38 Kunertnueckas sHeprus. Teopema o bubmioreka LJOK

KMHEeTHUeCKOM SHEPruu

https://m.edsoo.ru/ff0b0c32




39

3aKoH COXPaHEHUA SHEPI'H B Me€XdHHKe

40 JlaboparopHast paboTta «l3yueHue bubmoreka LIOK
3aKOHA COXPaHeHUs SHeprumn» https://m.edsoo.ru/ffOb12fe
bubmoreka IIOK
K
41 oneGareibHoe JBIKeHHe 1 ero https://m.edsoo.ru/ff0b185
XapaKTepUCTUKHU 8
4 3aryxatoliye KojebaHusl. bubmoreka LIOK
BhIHY>X/1eHHbIe KoiebaHMst. Pe30HaHC https://m.edsoo.ru/ff0b20f0
43 MaTtemaTtrueckuii U NPYy>KUHHBIA
MasiTHUKH!
Ypok-ucciieoBaHue «3aBUCUMOCTh
44 nep roza KOJ'Iqe6aHHﬁ ;(T JKeCTKOCTU Bubmioreka LIOK
PHOA https://m.edsoo.ru/ff0b197a
TIPY>KWHbI U MacChl Ipy3a»
45 ITpeBpaliieHrie 3HEPTrUM NpU
MeXaHUUeCKUX KOTeOaHUsIX
JIabopaTtopHasi pabota «OmnpeieneHye
46 qaCTopTH Hpne I/FO a Kone6alf)m/:1[?1 Bubmaoreka LIOK
PHOA https://m.edsoo.ru/ff0blaec
TIPY>KUHHOTO MasiTHUKa»
JIabopaTopHas pabota «ITpoBepka
47 HEe3aBUCUMOCTH Tiepro/ia KosiebaHuit bubmoreka [IOK
rpy3a, oJBellIeHHOr0 K HUTH, OT MacCChl https://m.edsoo.ru/ff0b197a
rpy3a»
MexaHnnueckue Bo/iHbL. CBOMCTBa
48 MeXaHU4eCKHUX BOJIH. [1pojo/ibHBIE U Bubmaorexa LIOK
- HIPOA https://m.edsoo.ru/ffO0b21fe
TI0TNepeyHble BOJIHbI
Ypok-koHbepeHLys "MexaHuuecKue
49 BOJTHBI B TBEpZIOM Teste. CelicMuyecKre
BOJIHBI"
50 3BYK. PacripoctpaHeHue u oTpakeHue
3BYyKa
51 Ypok-uccnenopanve "HabsogeHue

3dBMCHMMOCTH BBICOTEI 3BYKd OT




Y4acTOThI"

FpOMKOCTb 3BYKd ¥ BbICOTA TOHA.

52 o
AKYCTUUeCKUI pe30HaHC
53 Ypok-kKoHbepeHLys Y IbTPa3ByK U bubmioreka LIOK
MH(Pa3BYyK B MMPUPO/ie U TeXHUKe" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe 110
54 TEN'?G "3aKOHBI COX EHEHI/IH P Bnbmaorexa [JOK
P ' " https://m.edsoo.ru/ff0b25f0
MexaHnueckue KoreOaH!st U BOJTHbI
KonTponbHast paboTa 1o Teme "3aKOHBI
55 coxpaHeHUs1. MexaHUUecKHe KoyiebaHust
Y BOJIHbI"
OJIeKTPOMAarHUTHOe T10J1e. bubmoteka LIOK
56
DJIEKTPOMArHUTHbIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoKCTBa 3/IeKTPOMarHUTHBIX BOJH
Ypok-koHbepenius "IIkana
3/1eKTPOMAarHUTHBIX BOJIH. Bbubmoteka LIOK
58
Vcrionb3oBaHye 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIS1 COTOBOM CBSI3U"
Ypok-uccienosanue "3yueHue
po! A y bubmoreka LIOK
59 CBOWCTB 3/IEKTPOMAarHMTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
TOMOIIIbI0 MOOMTLHOTO TestehoHa
Perrenue 3az1au Ha ornpejienieHue
60 YaCTOThI U JJIMHBI 37IeEKTPOMarHUTHOU
BOJIHBI
OJIeKTpPOMarHuTHas pupoja ceeta. bubmuoreka LIOK
61 CkopocTb cBeTa. BoyHOBBIE CBOMCTBa https://m.edsoo.ru/ff0b31d
CBeTa 0
Wcrounuku cBeta. [IpsiMonnHeitHoe bubmmoreka LIOK
62 pacripocTpaHeHye cBeTa. 3aTMeHUs https://m.edsoo.ru/ff0b365
CoutHiia v JIyHbI 8
63 3aKOH OTpa)keHUs CBeTa. 3epKaia. bubmoreka [IOK

Perienne 3a4d4 Hd IIpUMEHEHHE 3dKOHA

https://m.edsoo.ru/ff0b38c4




OTPpa’>Ke€HHUS CBETA

HPEJ'IOMIIEHI/IE CBeTa. 3aKOH

bubmoreka LIOK

64 TpeJIOMJIeHHs CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOe BHyTpeHHee OTpakeHue CBeTa.
65 I/ICHOJII:BOBzHEIe HOJ‘IHOlPO BHYTpPeHHero Bnbmiorexa [JOK
yP https://m.edsoo.ru/ff0b3c5¢c
OTPa)KeHHsI B ONITUYECKUX CBETOBOZAX
JlabopatopHasi pabota "VccnenoBanue
66 3aBMCUMOCTH YTJ1a PeIOM/IeHUs
CBETOBOTO Jiyua OT yIJia MaJieHus1 Ha
rpaHuiie "BO3yX-CTeKo""
Ypok-koHbepeH1us "Vcrnoib3oBaHue
67 TO/THOTO BHYTPEHHEr0 OTPa)kKeHUsI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs CBS3b"
bubmoteka LIOK
68 JIvH3el. OniTMyeckas Cysia JIMH3bI hitps://m.edsoo ru/ffOb3F2c
69 [TocTpoeHue n300paXkeHUH B JIMH3aX Bubmioreka LOK
P P https://m.edsoo.ru/ff0b444a
JlabopaTtopHasi pabota "OmnpezieneHye bubmoreka [IOK
70 (hOKyCHOT0 pacCTOSIHUSI M OTITUYeCKOMU https://m.edsoo.ru/ff0b420
cwbl cobuparorei nH3bI" 6
7 Ypok-koHbepeHLus "OnTuueckue bubmuoreka LIOK
JIMH30BBIE TTPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubmoteka LIOK
72 ['na3 kak onthueckasi CuctemMa. 3peHue https://m.edsoo.ru/ff0b468
4
73 Ypok-koH(epeHLus "edeKTol 3peHus.
Kak coxpaHuts 3peHue"
PasnoxxeHre 6esoro cBeta B CITEKTP.
OnbiTel HetoTOHA. CrioykeHUe bubnuoreka LIOK
74
CIeKTPabHbIX LIBETOB. [lucrepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
75 JlaboparopHasi pabota "OMbITHI 110 bubmoreka [IOK




passioxeHuto 6esioro cBeta B CIEeKTp U
BOCITPUSITHIO [BETA TIPEIMETOB TIPU MX
HaOJIr0/leHNH yepe3 1{BeTOBbIe
bunbTphI"

https://m.edsoo.ru/ff0cOe2a

Ypok-npakTukyM "BosIHOBBIE CBOMCTBA

76 CBeTa: IUCIepcus, MHTepdepeHus U
Judpakuus”
7 OnbiTel Pe3epdopa v ryiaHeTapHast bubmioreka LJOK
MO/Ie/Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mopens atoma bopa
WcnyckaHue U norJioleHue ceeta
79 aTonl\Z]oﬁ II{(P]IaaII;ITl;I FJJ;H:{HEI;I‘ETBI]Z ' Bubmioreka LIOK
) ) https://m.edsoo.ru/ff0c144c
CIIeKTPbI
80 Ypok-nipakTuky™m "HabsrogeHne bubmoteka LIOK
CIIeKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 Pa/i0akTUBHOCTH U €€ BU/IbI Bubmaoreka LIOK
A A https://m.edsoo.ru/ff0c1672
Crtpoenue aToMHOro szapa. HykinonHas bubnuoreka LIOK
82
MOJie/1b https://m.edsoo.ru/ff0c18ac
83 PagvoakTrBHEIE TIpeBpallieHus. bubmoreka LIOK
W30TOMNBI https://m.edsoo.ru/ff0clal4
84 Peruienue 3azau ro teme: bubmioreka LIOK
"PavoakTUBHEIE TIPEBpallleHus " https://m.edsoo.ru/ff0c1b4a
85 ITepriog monypacnaza
Ypok-KoH(pepe "Paguoa e
86 | wsnyeesumts mpwporc, seme, Bbmiorexa LIOK
Y " PUPOAE, MEAMIHIHE, https://m.edsoo.ru/ff0c2126
TeXHUKe
87 ApepHble peakyu. 3aKOHbI COXpaHEHUS bubmoreka [IOK
3apsil0BOr0 ¥ MaCCOBOT'0 UKUCeJ https://m.edsoo.ru/ff0c1c58
88 OHeprus CBsA3M aTOMHBIX sifiep. CBsi3b bubnuoreka LIOK

MdCCBI 1 SHEPI'H

https://m.edsoo.ru/ff0c1d7a




Pemenne 3amau o teme "HAnepHbie

89 "
peakiu
Peakumu cuHTe3a v fienieHus sjep. bubmioreka LJOK
90 ,
Wctounrku sHeprum CoJiHLa U 3BE3] https://m.edsoo.ru/ff0c1e88
91 Ypok-koHbepeH1us "AaepHast
SHepreTyka. []elCcTBUS paJu0aKTUBHBIX
W3/Ty4eHUI Ha >KUBble OPraHu3Mbl"
[ToaroToBKa K KOHTPO/IBHOM paboTe 110
9 TeMe "DJIeKTpOMarHUuTHoe I1oJ1e. bubnuoreka LIOK
OJIEKTPOMarHUTHbIE BOTHBI. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
SIBJIEHUST"
KoHTpospHast paboTa 1o Teme
93 "DneKTpOMarHMTHOe MoJie.
O/eKTpOMarHUTHbIe BOTHBL. KBaHTOBBIE
sIBJIeHUS"
94 IToBTOpeuue, 00001IeHNE.
JIabo ETO HbIe aGIETLI T0 KypC Bubmaorexa [OK
. p pu p . YPCy https://m.edsoo.ru/ff0c245a
BianmogenicTBue Ten
95 IToBTOpeuue, 06001IeHNe. PelieHne
acquE){LIx u KaquIEBeHHLIX 3a/1au 1o Bubmaorexa LOK
P " " A https://m.edsoo.ru/ff0c2572
Teme ""TenyioBble MPOLeCChI
96 ITosTOpeuue, 06001IeHNe. PeliieHne
acqul;mx u KaqecLEBeHHLIX 3a/1au 1o Bubmaorexa LIOK
P " A " https://m.edsoo.ru/ff0c2a22
teme "KII/] Ter10BbIX JBUTaTe/Ien
97 IToBTOpEHMe, 0000IIIeHe. PelieHne
aCIJETE)—IbIX u KaqecLEBeHHLIX 3a/1au 1o bubmaorexa HOK
P . ',L,[ https://m.edsoo.ru/ff0c2b30
teMme "KII/I 371eKTpOyCTaHOBOK
98 IToBTOpEHME, 0000IIIeH E.
JIabo lE:l)TO HbIe 86]J;Tbl T10 KypC Bubmorexa LIOK
" patop P " ey https://m.edsoo.ru/ff0c2¢52
CBeTOBbIE SIBJIEHUS
99 [ToBTOpenue, 06o061eHne. Pabora c bubmoteka LIOK

TEKCTaMU 10 Teme "3aKOHbI COXPdHEHUWA

https://m.edsoo.ru/ff0c2d6a




B MexaHuke"

[TorTOpeHue, 0600611eHMe. PaboTa ¢

" bubmioreka LJOK

100 TEKCTa}YM o Teme "Kornebanns n 1 https://m.edsoo.ru/ff0c2e82
BOJIHBI

101 [TorTOpenue, 0600611eHMe. PaboTa ¢ 1 bubmoreka LIOK
TeKcTaMu 110 TeMe "CBeToBbIe sIBIeHUSI" https://m.edsoo.ru/ff0c3044
[ToBTOpEHMe, 06061IeHNE. PaboTa C

102 TeKcTaMU 110 TeMe "KBaHToBas U 1
siiepHasi pusmka"

OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME




YUYEBHO-METOJVWYECKOE OBECITEUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIA YUEHUKA

[Mepoimkua M.M., MBaHoB U.A. ®u3uka 7 Ki1.: yueOHUK. —M,: TIpoceerenue, 2023

[MepeimkuH M.M., ViBaHoB U.A. ®usmka 8 ki1.: yuebHuk. —M,: I[IpocBerrienue, 2023

[MepenukuH .M., I'ytHuK, A. U., iBanoB N.A., M. A. TletpoBa ®u3uka 9 Ki1.: yue6HUK. —M,:
IIpocseiienue, 2023

A.E. MapoH, E.A. Mapon ®usuka. 7 kiacc: yuebHO-MeToAnueckoe rocobue

A.E. MapoH, E.A. Mapon ®wu3uka. 8 knacc: yuebHO-MeTouueckoe mocobue

A.E. MapoH, E.A. Mapon ®usuka. 9 knacc: yuebHo-MeToanuecKoe rocobue

A.E. MapoH, E.A. Mapos, C.B. ITo3oiickuii. Pu3srka. COOPHUK BOMPOCOB U 3a/au. 7 Kjiacc

A.E. MapoH, E.A. Mapos, C.B. ITo3oiickuii. ®u3nka. COOpHUK BOMPOCOB U 3a/au. 8 Kj1acc

A.E. MapoH, E.A. Mapos, C.B. ITo3oiickuii. Pu3srka. COOpPHUK BOMPOCOB U 3a/au. 9 Kiacc
METOJVUYECKUE MATEPUAJIBI VI YUYUTEJIA

YepHukoBa, Onbra AnekceeBHa. Pusmka: 7-i kacc: 6a30BbIi ypOBEeHb: METOAMUYECKOe TTOCOOHe K
yuebHuKy U. M. IlepbiukuHa, A. Y. ViBaHoBa /

YepHukoBa, Onbra AnekceeBHa. ®Pusmka: 8-if kacc: 6a30BbIi ypOBEHb: METOAMUYECKOE TTOCOOMe K
yuebHuKy U. M. IepbiukuHa, A. Y. ViBaHoBa /

YepHukoBa, Onbra AnekceeBHa. ®Pusmka: 9-i kacc: 6a30BbIi ypOBEHb: METOAMUYECKOe TTOCOOHe K
yuebHuKy U. M. IepoikuHa, E. M. T'ytHuK, A. U. ViBaHoBa, M. A. IeTpoBoii /

LI®POBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU MHTEPHET
https://lesson.edu.ru/03/07
https://resh.edu.ru/subject/28/
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