AHHOTAIIMA K PABOUYEY ITPOTPAMME
«DU3UKa»
7— 9 KJIACC (6a30BbIii ypOBEHb)

HopMaTHBHO — IpaBoBbIe 0CHOBaHHUsI pa3padoTKu pabouei mporpaMMbI

Pabouast mporpamMma cocTaBjieHa B COOTBeTCTBUM ¢ DefiepabHBIM 3aKOHOM 0T 29 nekabpst
2012 1. Ne 273-®3 «O6 oOpa3zoBanuu B Poccuiickoit defepanyn», TpeOOBaHUAMU
¢bemepasbHOTO  TOCYZApPCTBEHHOTO  00pa3oBaTeNbHOTO — CTaHAapTa OCHOBHOTO  00Irjero
obOpa3oBaHMs yTBEP)KAEHHOTO TIpHKa3oM MuHrpocBeijeHusi oT 31 mas 2021 1. Ne 287,
deneparbHON 00pa3oBaTeIbHOM MTPOrPpaMMOl OCHOBHOTO 00I1I[ero 00pa30BaHusl, YTBEPXK/[€HHOH
rnpukazoM  MunnpocBeiienuss ot 18.05.2023 Ne 370, Ha OCHOBe  OCHOBHOM
o61eobpa3oBaTe/bHOM MPOrpaMMbl OCHOBHOTO 0011iero obpasoBanust MAQOY «JTurieii Ne5», Ha
ocHoBe @efepanbHOM paboueil mporpaMmbl 1o yue6HOMY mipeaMeTy «®Pusmka (6a30BbIif
YPOBeHb)» Jis1 7 — 9 K/1aCCOB.

[Tnanupyemsble pe3ysbTaTbl OCBOEHUS] MPOrpamMMbl MO (PU3MKe BK/IIOUAIOT JIMYHOCTHBIE,
MeTarnpe/IMeTHbIe pe3y/bTaThl 3a BeCh Mepuof, OOyueHWs Ha YpPOBHE OCHOBHOTO OOIero
oOpa3oBaHuUsl, a TakKe MpeIMeTHbIe JOCTHXKeHHUs1 00yUarolLlerocs 3a KaXKbli roj; 00yueHusl.

Mecto yue6HOro npejMera B yueOHOM IUIaHe
B cooTBeTcTBUM C yueOHBIM I/IaHOM Ha U3ydeHHe yueOHOro npeamMeTa «Dusnka (6a30BbIi
ypOBeHb)» C 7 110 9 Ksacc otBoguTcsi 238 yacoB: B 7 Kjiacce — 68 uacoB (2 uaca B Hejle/to), B 8
Kacce — 68 yacoB (2 yaca B HefJie/t0), B 9 knacce — 102 yacoB (3 yaca B Hefient0).

IIpeameTHbIe pe3y/IbTaThl 0CBOEHHUSI YUeOHOT0 mpeMeTa
«®u3uka (0a30BbIi yPOBEHb)»

K koHI1y 00yueHus B 7 K1acce y obyuaromjerocsi 0yyT copMHUpOBaHbI CieyIOIIe YMeHUsI:

® HCI0/Ib30BaTh TMOHATUS: (U3UUecKMe U XUMWYeCKWe siBjieHUs, HabmrozieHue,
9KCTIePUMEHT, MO/ieflb, TUMOTe3a, eAUHULIbI (GHU3UUeCKUX BeJIMYMH, aTOM, MOJeKyJa,
arperaTHble COCTOSTHUSI BelljeCcTBa (TBEpJOe, >KUIKOe, Ta3000pa3HOe), MeXaHUYeCcKoe
IBIDKeHWe  (paBHOMepHOe, HepaBHOMEpHOe, TIPSIMOJIMHEMHOe),  TpaeKTopus,
paBHOJENCTByIOWIass cuna, JedopMmaiusi (ymnpyrasi, IlacTUueckas), HEeBeCOMOCTb,
cooO11aroLrecs CoCy/ibl;

® pa3nuuaTh siBeHus (AUQQy3usi, TeMI0BOe ABW)KEeHHEe YaCTUL] BelleCTBa, paBHOMEpPHOe
JIBIDKeHWe, HepaBHOMepHOe B KeHWe, WHepIusi, B3auMOJeMCTBUe Tesl, paBHOBecHe
TBEPABIX Te/J C 3aKpelyIEHHOM OChbI0 BpallleHWs, Tiepefiaua JaBleHUs TBEPAbIMU
TeJlaMH, XKUAKOCTSIMU U Ta3aMH, aTMOcdepHoe /iaBjieHue, TylaBaHue Tesl, TpeBpallieHust
MeXaHWUeCKOMW SHepryu) 1o OINKMCaHHI0 UX XapaKTepPHbIX CBOMCTB 1 Ha OCHOBE OITbITOB,
JIEMOHCTPUPYIOIINX AaHHOe (hU3nUecKoe siBJIeHUE,;

®  pacrio3HaBaTh MPOSIBJIEHWE U3yUeHHbIX (PU3NUeCKUX SIBIEHHI B OKPY>KatollleM MUpe, B
TOM uuc/ie (pu3nueckue sIBJIeHUS B TIPUPOJie: TIPUMephI [BIWKEHUSI C pa3TUYHbIMHU
CKOPOCTSIMM B >KUBOW W HEXXUBOW TIPUPOJie, AeMCTBUE CUIbl TPeHUs B TIPUPOJie U
TeXHUKE, B/IMSTHUE aTMOC(HEPHOTO [aBjeHHs] Ha >KUBOM OpraHW3M, IUIaBaHUE pbIO,
pblYarv B Tejie uej0BeKa, NP 3TOM MepPeBOJUTh MpPaKTHUECKYH0 3ajauy B y4eOHYIO,
BBIZIeJISITh CYIIleCTBeHHbIe CBOMCTBA (TIpHU3HAKK) (PU3NUeCKUX SIBJIEHU;

® OMNUCHhIBaTh M3y4YeHHbIE CBOMCTBA Tel U (U3NUeCcKUe SIBJIeHUs], UCTIO/Ib3ysl PU3nUecKue
Be/MUMHBI (Macca, 00BEM, TJIOTHOCTb Bell[eCTBa, BPeMsl, IMyTb, CKOPOCThb, CpeIHss
CKOpPOCTb, CWJa YIMPYroCTH, CUIA TsS)KeCTH, BeC Teja, CWla TpeHus, [aBjeHUe
(TBEépAOro Tesa, KUAKOCTH, Ta3a), BHITAJKMBAIOIIas CUIa, MeXaHWueckas PpaboTa,
MOIITHOCTb, TILJIEYO CWIbl, MOMEHT CH/Ibl, KO3(h(UIMEHT TI0/Ie3HOT0 JAeMCTBUS
MeXaHU3MOB, KUHeTUUecKasi U TIOTeHL[MasibHasi SHeprus), TIPU OMMUCAHUU TIPaBUIbHO
TPaKTOBATh (PU3MUECKHI CMBIC/T UCII0/Ib3yeMbIX BeJTMUWH, UX 0003HAUeHUS U eJUHULIbI



bu3nuecKux BeUUMH, HAXOAWUTh (POPMYJbl, CBSA3bIBAIOLME JAHHYIO (U3NUYECKYHO
Be/IMUMHY C JPYTMMU BeJMUMHAMU, CTPOUTH TpaUKy H3yueHHBIX 3aBUCHMOCTeN
¢bur3MUeCcKrX BeJIMUUH;

XapakKTepu30BaTb CBOMCTBAa TeJ, (U3nuecKude SBIEHWS U TPOLIECCHI, MCIO/b3Ys
rpaBu/ia CJI0XKeHUs CUj (BAOIb OJHOW MpsSMOW), 3aKOH ['yka, 3akoH Ilackasnsi, 3aKOH
Apxumesia, TpaBWIO paBHOBecHsi pbiuara (6Ji0Ka), «30710TOe TIPaBUIO» MeXaHHWKH,
3aKOH COXPAaHEHHsI MeXaHWYeCKOW HHepru, TpU STOM JaBaTb CJIOBECHYHO
(hopMy/IMPOBKY 3aKOHa Y 3allMChIBaTh €r0 MaTeMaTUUeCKoe BbIpaXkKeHUe;

OOBSICHATE (PU3NUECKHE sIBJIEHWs], TIPOLIECChl W CBOKMCTBA Tej, B TOM YHC/Ie W B
KOHTEKCTe CUTyaluil MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BbISIBJISATb MPUUHMHHO--
CJIe[ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHe U3 1—2 JIOTMUeCKUX I1aroB ¢ Oropou Ha 1—
2 U3yYeHHbIX CBOWCTBA (PU3WUECKUX sIBJIeHUM, (PU3NUECKUX 3aKOHa WU
3aKOHOMEPHOCTY;

peliaTb pacuéTHble 3afaud B 1-2 [eWCTBUS, WCIOMb3ysl 3aKOHbI U (OPMYJIbI,
cBsi3bIBarollue (u3MuUecKWe BeJMUYMHbI: Ha OCHOBE aHajau3a YC/IOBUSI 3aJauu
3aMMUChbiBaTh KpaTKOe YC/IOBHe, TMOACTaB/sATh (r3uueckue BeIUUMHbI B (OPMYJ/bl U
TIPOBO/IUTh PACUETHI, HAXO/AWUTh CIPABOYHBIE [aHHbIE, HEOOXOAWMbBIE MJISi peIIeHUs
3a/lau, OLleHUBaTh PeaIMCTUYHOCTh MOJyUeHHON (PU3NUecKoi BeJTMUUHBI;
pacro3HaBaTh MPOOIEMbI, KOTOPblE MOKHO PEIIUTh TIPU TOMOIIM (U3NUECKUX
METO/I0OB, B ONMCAHWU WCC/Ae0BaHUSl BbIJENATh IPOBepsieMOe TPeAIIoI0KeHue
(rumote3y), pa3nuuaThb W WHTEPIPETUPOBaTh IOJyUYeHHBbIM pe3y/abTaT, HAaXOUTh
oLIMOKH B XO/Ie OTIbITa, /leflaTh BBIBOALI 110 €ro pe3ysbTaTaM;

TIPOBO/IUTH OTIBITHI TI0 HAOJIOZIEHNI0 (DU3NUECKUX SIBJIEHUH WM (GU3NUYeCKUX CBOWCTB
Tesi:  (OpPMy/NMpOBaTh TpOBepsieMble TIPeATIOJIOKeHUs, COOMpaTh YCTAaHOBKY W3
TIpe/IJIO’KEHHOT0 000PY/J0BaHUS, 3alMChIBAaTh X0/ OTbITa U JOPMYJ/IMPOBATh BHIBO/IBI;
BBITIOJTHATE TIPSIMble M3MePeHUsI PaCcCTOSIHUSI, BpeMeHH, MacChl Tema, 00bEéMa, CUbI 1
TeMITepaTyphbl C WCIOb30BAaHHEM AHAJIOTOBBIX M IU(POBLIX MPUOOPOB, 3aNUCHIBAThH
ToKa3aHus TpPUOOPOB € YUETOM 3aJlaHHOM abCOMIOTHOM TIOTrPELTHOCTH U3MepeHHH;
MPOBOJIUTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHOW (hM3UUYecKOW BeSMUMHBI OT JIPYrou C
HCII0/Ib30BaHKEM TIPSIMBbIX M3MepeHul (3aBUCUMOCTH MyTH PaBHOMEPHO [IBUXKYILErocsi
TeJia OT BPeMeHH! JBWKeHUsl Tejla, CUIbl TPEHUSI CKOJIbXKEHUsI OT Beca TeJja, KauecTBa
00paboTKK TIOBepxXHOCTel Tesl U He3aBUCHMOCTH CWIbl TpPeHHWs OT IUIOMIazu
COTIPUKOCHOBEHHSI TeJl, CUJIbl YIPYTOCTA OT Y[/IMHEHHsl TIPY>KUHBI, BbITaJIKUBAOIIlei
cuibl 0T 00bEMa TMOTPY)KEHHOM 4YacTH Tefla W OT TIUJIOTHOCTH JKUJAKOCTH, eé
HEe3aBUCUMOCTA OT TUIOTHOCTH TeJjia, OT TVIyOWHBI, Ha KOTOPYHO TIOTPY’KEHO TeJlo,
yC/IOBUM TI/IaBaHUsSI TeJs, YCJIOBUM paBHOBeCHsi pbluara U O/I0OKOB), y4acTBOBAaTh B
TUIaHUPOBaHUM  yueOHOTO UCC/IeIoBaHUs, COOMpaTb YCTAHOBKY W BBITIO/HATh
V3MepeHUs, Cieflysl TIpe/i/IoKeHHOMY I/laHy, (DMKCUpPOBaTh pe3y/bTaThbl MOTyYeHHON
3aBUCUMOCTH (DU3MUYECKUX BeJIMUMH B BUJE TIPeAJIOKEHHBIX Tabyui] U rpaduKoB,
Jlenathb BbIBO/IbI 110 pe3y/bTaTaM MCC/Ie[0BaHUS;

MPOBO/ZIUTL KOCBEHHbIe W3MepeHusi (PU3NUeCKUX BeJWYMH (TVIOTHOCTH BellecTBa
JKUJKOCTA W TBEPAOro Tena, CWla TPEeHUs CKOJb)XEHWs, JlaB/ieHue BO3[yXa,
BbITA/IKUBAOIlasi CWUla, JeNCTByIolljasi Ha T[IOTPY)KEHHOe B KUAKOCTb TeJlo,
KO3(PUIMeHT IMOe3HOr0 AeMCTBUSI MPOCThIX MEXaHU3MOB), CaeAys TpeoKeHHOU
WHCTPYKLIMU: TIPU BBITIOJTHEHUH U3MepeHUui cOOUpaTh YKCTIePUMEHTA/IbHYH0 YCTaHOBKY
Y BBIUUCJIATH 3HaUeHUe UCKOMOW BeJTMUMHbI;

cob/ofaTh TIpaBWIa TEXHUKW Oe3omacHOCTM Tipu pabote c  j1abopaTOpHBIM
obopy/ioBaHuEM;

yKa3blBaThb TIPUHLUMBI JEMCTBUSI TIPUOOPOB Y TEXHUYECKHUX YCTPOWMCTB: BeCHI,
TEepMOMeTp, AUHAMOMeTp, COODbIIaroIrecs: CoCy/bl, bapomMeTp, pbluar, MOABWKHBINA U
HETIOZIBYDKHBIN 0JI0K, HaK/IOHHASI TIJIOCKOCTH;



XapaKTepr30BaTh TIPUHIUMBI JI€ACTBUS W3YYeHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOM Ha WX OMUCaHUsl (B TOM YHWC/e: TIOAUIMITHUKH, yCTPOWCTBO
BO/IOTIPOBO/IA, TH/[PABJMUECKUIN TIPeCcC, MaHOMETp, BBICOTOMED, TOPIIHEBOM HAacoC,
apeoMeTp), WCTOJb3ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJIEHWN U HeoOXOANMbIe
¢bu3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTh TPUMeEpPbl (HaXOJuTh WH(POPMAIMI0 O TIpUMepax) TPaKTUUeCKOTo
WCTIO/Mb30BaHUs (PU3MUECKUX 3HAHWW B TIOBCEHEBHOW >KU3HU [/ obecrieueHUs
Oe3oracHOCTA Tpyd oOpallieHUd C TIpUbopaMHU U TeXHUUECKUMU YCTPONCTBaMH,
COXpaHeHUs 3/0pOBbsi U COO/MIO/IEHUS]T HOPM  JKOJIOTHUECKOTO TIOBEJIeHHs] B
OKpY>Karolileii cpe/ie;

OCYIeCTB/ISITh OTOOP WMCTOUHWUKOB wuH(MOpManyu B VHTepHeTe B COOTBETCTBUU C
3a/]JaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCSl 3HAaHUM U TTyTéM CpaBHEHUS
Pa3/IMYHBIX UCTOYHUKOB BBIZIEISITH MH(POPMALHIO, KOTOPAst SIBJISIETCS TIPOTUBOPEUUBOM
WM MOXKeT ObITh HeIOCTOBEPHOM;

WCTIO/Tb30BaTh TIPU BBITIOJTHEHWH YueOHBIX 3a/[aHW HayUYHO-TIOIY/IIPHYIO JIATEPaTypy
(bU3MUeCKOTo Cojiep)KaHus, CIpaBOYHble MaTepHuasbl, pecypchl ceTH WHTepHeT,
B/IQ/IeTh TIPUEMaMH KOHCTIEKTMPOBAHUSI TeKCTa, MpeoOpa3oBaHus WHGOpPMALUK W3
O/THOM 3HAKOBOMW CHUCTEMBI B [IPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHe MUChbMeHHble W YCTHbIe COOOIeHUsT Ha OCHOBe 2—3
HMCTOYHUKOB WH(OpMaIuu (PU3NUYeCcKOro Co/lep>KaHus, B TOM YKcC/ie MyO/JIMYHO Zie/iaTh
KpaTKue COOOIIeHUsT O pe3y/ibTaTax MPOEKTOB WIN yUeOHbIX UCC/IeZIOBAaHUM, TIPH 3TOM
rPaMOTHO HCTIO/Ib30BaTh HW3yUeHHBIM TOHSATHUMHBIA ammapar Kypca (QU3HKH,
COTIPOBOXKZATH BBICTYII/IEHHE TIpe3eHTalel;

TIPYU BBITIOJIHEHUHM yueOHBIX MPOEKTOB U UCC/eI0BaHUM pacripe/ienisiTh 00s3aHHOCTU B
TpYIINe B COOTBETCTBUU C TIOCTAB/IEHHBIMU 3a/la4aMU, CJIeIUTh 3@ BBITIOJTHEHHEM T/IaHa
JeNCTBUM, aJileKBaTHO OI[eHWBaTh COOCTBEHHBbIN BK/aJ, B JeSTe/LHOCTb TPYIIIIb,
BLICTParMBaTh KOMMYHHUKATUBHOE B3aUMOZENCTBYe, yUNThIBasi MHEHHE OKDY KatOIUX.

K koHily obyueHusi B 8 Kjacce TipeZiMeTHble pe3y/bTaThl Ha 0a30BOM YPOBHE [IOJKHbI
OTpaXaTh C(HOPMUPOBAHHOCTH ¥ 00YUarOIUXCST YMEHHI:

VICTI0JIb30BaTh TOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOe JBW)XEHWe aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI BelljeCTBa, KpPUCTa/J/IMueckue M aMmop(Hble Tena,
HaCBbILEeHHbIM U HEeHAChIeHHbIN Map, BJaXXHOCTh BO3/lyXa, TeMIlepaTrypa, BHYTPEHHSIS
SHeprusi, TeIJI0OBOW JIBUraTeslb, 3JIeMEeHTapHbIN 3/IeKTPUUYECKUN 3apsifi, 3/1eKTPUYecKoe
1oJjie, TIPOBOJHUKM W [W3/E€KTPUKU, TOCTOSHHBIM 3/1€KTPUYECKM TOK, MarHUTHOE
ToJie;

pasnuuaTh sBJIeHUs1 (TeI/IOBOe pacllMpeHWe W CKaTve, TeIiornepesaua, TernjaoBOe
paBHOBecHe, CMauuBaHWe, KalWIIspHble SIB/IeHUS, MCIapeHre, KOHJeHcallys,
T71aB/ieHue, KpucTaim3alusi  (OTBepJeBaHue), KWTeHWe,  Teruionepeaya
(TerIoNpoBOAHOCTb, KOHBEKLIWS, W3/IyueHHe), 3/1eKTpu3alusi Tes, B3aUMOJelCTBUe
3apsiioB, [EWCTBUSI 3JIEKTPUUECKOIO TOKA, KOPOTKOe 3aMblKaHHe, B3auMO/|eHCTBUe
MarHuTOB, JIeWCTBMEe MarHUTHOIO M0JIl Ha NMPOBOJHUK C TOKOM, 37eKTpOMarHuTHast
VHAYKLUYSA) TI0 ONKWCAHMI0 HWX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBbITOB,
JleMOHCTPUPYHOLLMX JJaHHOe (pri3huecKoe siBleHUe;

pacrio3HaBaTh NPOSIBJIEHUE U3yUeHHBIX (PU3NUYEeCKUX SIBJIEHUH B OKPY’KarolleM MHpe, B
TOM uucie ¢GuU3MYecKde SBJI€HUSI B TMIpUPOJe: TOBEpXHOCTHOE HaTsKeHWe |
KalWuIspHble SIBJIeHWsT B TPUPOJe, KpUCTa/ibl B Mpupofe, usnydyeHve CosHLa,
3amep3aHHie BOZOEMOB, MOpPCKHe Opu3bl, 00pa3oBaHMe DOCHI, TyMaHa, WHes, CHera,
3/IeKTpUYeCKUe SIBJIeHUsI B arMocdepe, 5/eKTPUUECTBO J>KMBBIX OpPraHU3MOB,
MarHuTHoe 1osie 3eMid, Jpel¢ MOMHOCOB, pOjib MarHWTHOTO MOMS [/l JKW3HM Ha
3emsie, TIOJIIPHOE CHUsIHUE, TIPU 3TOM TepeBO/IUTh MPaKTUUeCKyro 3ajauy B yueOHYytO,
BbIZIeJISITh CYIIleCTBeHHbIe CBOMCTBA (TIPH3HAKU) (PU3NUeCKUX SIBJIEHU;



OTKMChIBaTh M3yUeHHble CBOMCTBA Tes U (hr3UUecKUe sIBIeHUs], UCTI0/b3ys (pru3nuecKue
Be/IMUMHBI (TemrepaTypa, BHYTDEHHsIsI SHEeprusi, KOJMYeCTBO TeIUIOThl, yJenbHas
TeIUIOEMKOCTb ~ BeleCTBa, Yy/e/lbHasg TeluloTa IUIaB/IeHus, yJe/lbHas TeIuioTa
napooOpa3oBaHusi, y/enbHas TeIioTa CropaHus TOIUIMBA, KO3(@ULIMEHT T0/e3HOro
JleMICTBUS TeIJIOBOM MalllMHbl, OTHOCHTE/IbHAs BJI&KHOCTb BO3JyXa, 3/IeKTpPUYeCKUMN
3apsifi, CWaa TOKAa, 3JIeKTPUYEeCKOe HarpsbkeHre, COTMpPOTHBJIEHWE TPOBO/JHUKA,
yZleJIbHOe COTIPOTHBI/IEHHE BellleCcTBa, paboTa M MOIJHOCTb 37IeKTPUYECKOTO TOKa), TIPU
OMWCAaHWUU TIPAaBW/IbHO TPaKTOBaTh (U3NYECKUN CMBICJ MCIO/b3yEeMbIX BeIUUMH,
0003HaueHUsT U eAUHULIBI PU3NUYECKUX BeTMUYMH, HaXOAUTh (YOPMYJIbI, CBSI3bIBAIOIIVE
JAHHYI0 (U3MYeCKyl0 BeJWYMHY C JpPYyrMMH BeIMUMHaMH, CTPOUTb TpadUKu
V3yUeHHbIX 3aBUCHMOCTeN (PU3NUECKUX BeTUUMH;

XapakTepu30BaTb CBOMCTBAa Tes, (U3nuecKude SBIEHUS U TPOLIECCHI, MCIO/b3Ys
OCHOBHBIE TIOJIOXKEHHUsI MOJIeKYJ/IIPHO-KMHEeTUYeCKOM TeOpUM CTPOEeHMs BelllecTBa,
MPUHLIMIT CyTepro3uLUM Tosied (Ha KaueCTBEHHOM YDOBHE), 3aKOH COXpaHeHWs
3apaza, 3akoH Oma [y yyacTKa Lernu, 3akoH [Dbxoyss—JleHla, 3aKOH COXpaHeHWs
SHEepruy, MpU 3TOM JlaBaThb CJOBECHYH (DOpPMY/JIHMPOBKY 3aKOHa U 3alMChIBaTb €ro
MaTeMaTUYeCKoe BbIpakeHUe;

00BSICHAATh (hM3KUecKue TIpPOLecChl U CBOWCTBA Tel, B TOM UWC/Ie U B KOHTEKCTe
CUTyalili  NPaKTUKOODUEHTHMPOBAHHOIO  XapakTepa:  BBbIAB/ISATb  [PUYMHHO-
CJ/lefICTBeHHbIe CBSI3U, CTPOUTH 00BbsicHeHHe U3 1—2 JIorMuecKuX 1I1aroB ¢ Oropou Ha 1—
2 U3yueHHbIX CBOWCTBa (U3MUECKHX sBJI€HUM, (U3MUECKUX 3aKOHOB WJ/IM
3aKOHOMEPHOCTeW;

pelath pacuéTHble 3aauyd B 2-3 [JelCTBUS, MCIIO/b3ysl 3aKOHbl U (OpPMYJIb,
CBsI3bIBarOLMe (pM3MUeCKHe BeJWYMHBI: Ha OCHOBe aHajau3a yC/IoBUSL 3a[aud
3aMychIBaTh KpaTKOe yC/IOBHE, BBISB/ISATh HEJOCTAaTOK [JaHHBIX [/Is PelleHus 3a/auH,
BbIOMpATh 3aKOHBI U (HOPMYJIbl, HEOOXO[UMBbIe Z1JIsi e€ pellleHus], IPOBOAUTb PACUEThI U
CpaBHUBATH I10/lyueHHOe 3HaueHHe (Pr31YeCcKOl BeJIMUMHbI C U3BECTHBIMU JJAHHBIMUY;
pacrio3HaBath Mpo6sieMbl, KOTOPble MOKHO peIIWTh TPU TOMOIIM (U3NUeCKUX
MeTO/ZIOB,  MCIIO/Ib3ys  ONUCaHWe  WCC/AelOBaHUs,  BBbIAENATH  [pOBepseMoe
TMIpeJI0/IOKeHre, OLIeHHMBaTh [PaBW/IBHOCTh TOpsiIKa TPOBeJeHUs] UCC/Ie0BaHus,
Jlenathb BbIBO/IbI;

TIPOBO/IUTH OMbBITHI 10 HabOJIIOZIeHHI0 (PU3UUYeCKUX SIBJIeHUH WK (U3NUeCKUX CBOMNCTB
Tes (KamwUTsApHbIE SIB/IEHWS, 3aBHCHMOCTb [laB/IeHWsI BO37yXa OT ero 00BéMa,
TemIepaTyphbl, CKOPOCTH TpoLiecca OCTbIBAHUSI M HarpeBaHus MPU U3My4YeHU! OT L[BeTa
v3nyyaronier  (TOr/oliarolei) TMOBePXHOCTH, CKOPOCTb MCHapeHusT BOAbI  OT
TemrepaTypbl JKUAKOCTA M IUIOL@AX €8 TIOBepXHOCTH, 3/eKTpu3alus Tel |
B3aUMO/IeMCTBUe 3JIEKTPUUECKUX 3aps/i0B, B3aUMOZENCTBUe MOCTOSIHHBIX MarHWTOB,
BH3yaM3alisi MarHUTHBIX M0J1e OCTOSIHHBIX MarHMWTOB, J€WCTBHSI MarHUTHOTO MOJIsS
Ha TIPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMarHuTa, CBOMCTBA 3/I€KTPOZJBUraTess
TIOCTOSIHHOTO TOKa): (OpMyJIMpOBaTh TIpOBepsieMble TIPeJTrooXKeHusi, CcobupaTh
YCTAHOBKY W3 TIPeJJIOKeHHOrO0 O00OpyJOBaHWs, OINHMCHIBAaTH XOZ OMNbITa U
(hopMyIMpOBaTh BHIBO/IbI;

BBITIO/IHATH IPSIMbIe M3MepeHUs] TeMIlepaTypbl, OTHOCHUTEIbHOM BII&)KHOCTHA BO37yXa,
CWIbl TOKAa, HarpspKeHWsi C MCI0J/Ib30BaHWEM aHaJIorOBbIX TPUOOPOB M JATUMKOB
¢u3nUecKMx BeIWUMH, CPaBHUBAaTb pe3y/bTaTbl M3MEpeHUM C Y4YETOM 3aJaHHOU
abCoJTFOTHOM MOTPeLHOCTH;

MPOBOJIUTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHOW (hM3UUYecKOW BeSMUMHBI OT JIPYrou C
VICTI0/Ib30BaHUEM MPSIMBIX M3MepeHuM (3aBUCHMOCTh COTNPOTUBJIEHUSI MPOBOJHUKA OT
€ro /JIVHBI, IUIOLaZiU TONIePeyHOro CeYeHusl U YZeJIbHOTO COINPOTHBJIEHUS BelecTBa
MIPOBO/IHMKA, CUJIbI TOKA, UAYIIEro yepe3 MPOBOJHUK, OT HalpsDKeHHWs1 Ha IPOBOJHUKE,
VCC/Ie[J0OBaHKe T10C/1e/0BaTe/IbHOTO Y IapasljieJIbHOr0 COeSVUHEHWW TIPOBOJHUKOB):
TJIaHUPOBaTh MCC/ieloBaHWe, cOOMpATh YCTAHOBKY U BBITIONHATH U3MepeHUs, Clieflysi



TIpe/iIOKeHHOMY TIIaHy, (PMKCHPOBAaTh Pe3yJbTaThl TIOMyUYeHHOW 3aBUCHMOCTH B BHje
Tabm1Ll ¥ rpadUKoB, /lenaTh BBIBOALI 110 pe3y/ibTaTaM UCC/eJ0BaHuS;

NIPOBO/IMTH KOCBEHHbIE H3MepeHUsT (U3MUeCKUX BelMuurH (y[esbHas TeIrIoéMKOCTh
BellleCTBa, COMPOTHB/IEHHEe TIPOBO/JHUKA, paboTa ¥ MOIIHOCTb 3/IeKTPUUECKOTO TOKa):
IUIAHUPOBaTb M3MepPeHHs, COOMpaTh SKCIIePUMEHTA/JIbHYI0 YCTAaHOBKY, Creayst
TIpe/l/I0’KeHHON MHCTPYKLUH, U BBIYUC/ISTh 3HaUeHre BeJIMUMHbI;

cob/mojaTh TIpaBUa TeXHUKWA Oe3omacHOCTM Tipu pabore c  jabopaTOpHBIM
obopy/ioBaHuEM;

XapaKTepU30BaTh TIPUHLUIBI JeWCTBUS M3YUYeHHbIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOW Ha MX OMMcaHusi (B TOM YMC/e: CUCTeMa OTOIUIEHUs! [JOMOB,
TUrpOMeTp, TapoBas TypOMHA, amriepMerp, BOJBTMETP, CUYETUMK 3JIeKTPHUUECKON
SHEPruM, 3JIeKTPOOCBeTUTe/IbHbIe TpUOOpBI, HarpeBaTebHbIE 3JIEKTPOIPUOOPEI
(puMepsl), 3MeKTpUYecKHe TIpeJOXPaHUTe/H, 37eKTPOMAarHuT, 31eKTPO/BUTaTes b
MOCTOSTHHOTO TOKa), WCII0/Ib3ysl 3HaHUSI O CBOMCTBax (DU3UUECKUX SIBJIEHUHW U
HeoOxoauMbIe pu3nyecKre 3aKOHOMEepPHOCTHY;

pacrio3HaBaTh TPOCThle TeXHWYeCKHe YCTPOWCTBA U U3MepHUTebHble TMPUOOPHI 10
CXeMaM M CXeMaTHUHBIM PHUCYHKaM (JKMJKOCTHBIM TePMOMETpP, TEPMOC, TICHXPOMETP,
TUrPOMeTp, JABUraTe/lb BHYTPEHHErO CropaHusi, 37eKTPOCKOI, PeocTaT), COCTaBJISITh
CXeMbl IeKTPUUeCKUX LieTield C TI0C/Ief0BaTebHbIM U Tapajuie/ibHbIM COeAUHEHeM
3/IeMeHTOB, pa3/inyasi yCJI0BHble 0003HaueHUsl 37IeMeHTOB JIeKTPUUYECKUX Lierel;
NPUBOJWTL TIpUMephl  (HaXOAWTh WHGOPMALMI0 O TpHMepax) IPaKTUUYeCcKoro
WCTIO/Mb30BaHusl (PU3MUeCKUX 3HAaHUWA B TIOBCEHEBHOW >KWU3HU [/s obecrieueHUs
Oe3omacHOCTM TIpY OOpalieHuW C TpUOOpaMU W TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHHUs 3/0pOBbsi U COO/MIO/IeHUsT HOPM  9KOJIOTMUECKOrO TIOBeJleHUs] B
OKpY’Karolller cpefie;

OCYLL[eCTB/ISITh TIOUCK HH(OpMauu ¢Gu3nUeckoro cojepkaHuss B VIHTepHeTe, Ha
OCHOBe MMEIOIIMXCS 3HAaHWKA W TIyTéM CPaBHEHHWS JOTIONHUTEbHBIX HWCTOYHHKOB
BbI/IeNIATh MH(OPMALMIO, KOTOpasi SIBJ/ISIeTCS TIPOTUBOPEUMBONW WM MOXKeT ObITh
HeJJ0CTOBEPHOM;

WCTIO/Tb30BaTh TPU BBITIOJHEHHWU YueOHBIX 3a/j[aHUii HayYHO-TIOMYJ/ISPHYIO JINTepaTypy
¢u3MUecKoro cojiep>KaHus, CIPaBOYHBbIE MaTepHasbl, pecypchl ceTu VIHTepHer,
B/a/leTh TPUEMaMH KOHCTeKTUPOBaHHUSI TeKCTa, rpeobpa3oBaHus WHGOpPMaLMU U3
OZIHOM 3HAaKOBOU CUCTEMBI B [IPYTYIO;

co3/jaBaTb COOCTBeHHble THMCbMeHHble W KpaTKHWe YCTHble CooOleHus, 00001ias
vH(pOpMaLMI0 M3 HEeCKOJBKMX MCTOYHUKOB (PM3MUECKOTO COZEp)KaHWs, B TOM UHCJIe
nyO/IMYHO  TIPeACTaBASATb  pe3y/bTaThl  MPOEKTHOW WM  UCCIIe[0BaTe/bCKOM
JieaTeIbHOCTH, TIPU 3TOM I'PaMOTHO HCII0/Ib30BaTh M3YUYeHHbIN MOHATUIHBIA armapar
Kypca (pU3MKH, COTIPOBOXK/aTh BLICTYTI/IEHHE TIpe3eHTaliel;

NPY  BBLITMOJIHEHWH YUeOHBIX TIPOEKTOB M HCC/AeOBaHWNA (U3MUECKUX TPOLIeCCOB
pacripefiesisitTe 00S13aHHOCTH B I'PYTIIe B COOTBETCTBUM C TOCTaBJIeHHBIMHU 3a/lauaMu,
C/IelUTh 3a BBITIOJIHEHWEM II7laHa [IeWCTBUM W KOPPEKTHPOBaTh €ro, a/ileKBaTHO
OLleHMBAaTb  COOCTBEHHBIM BK/IQ[, B  [JeITebHOCTb  TPYIbl, BBICTPAUBaTh
KOMMYHHKaTUBHOEe B3aUMO/IeHICTBHE, TIPOSIB/ISISi TOTOBHOCTH pPa3pelaTb KOH(IUKTHI.

K koHily obyueHusi B 9 Kjacce TipeZiMeTHble pe3y/bTaThl Ha 0a30BOM YPOBHE JIO/KHbI
OTpaXaTh C(hOPMUPOBAHHOCTH Y 00YUarOIUXCST YMEHHIA:

WCTIO/Ib30BaTh TOHATHSA: CHUCTeMa OTCUéTa, MaTepuasbHas TOYKa, TPaeKTOpus,
OTHOCHUTE/IbHOCTh MeXaHUUYeCKOro JBWKeHUs, Jegopmauus (ynpyras, rnjaactuyeckas),
TPeHHe, L|eHTPOCTPEMUTE/IbHOE YCKODeHHWe, HEeBeCOMOCTb W TIeperpysKd, LEeHTP
TSDKECTH, abCOMIOTHO TBEpPZOE Teso, LIeHTP TSDKeCTH TBEPAOTO Tesa, PaBHOBECHE,
MexaHWueckWe KosmebaHWs UM BOJHBI, 3BYK, HWHOPa3ByK U  Y/JIbTPasBYK,
3/IeKTPOMAarHUTHBIE BOJIHBI, IIKa/la 3J1€KTPOMAarHUTHBIX BOJIH, CBeT, O/M30pyKOCTb U



JATbHO30PKOCTh, CIEKTPhl WCIYCKaHWs W TIOTJIOLeHusi, anbga, Oera- W ramma-
V3/TyueHus], U30TOMbI, siZlepHasi SHepreTHKa;

pa3nuuath sB/ieHUs (paBHOMEpDHOe M HepaBHOMepHOe MpsIMOJIMHEeNHOe [BI)KeHue,
paBHOYCKOpeHHOe MpsIMOJIMHelHOe /IBIKeHre, CBOOOHOe MajleHue Tesl, pABHOMEepHOe
[BIDKEHHe I10 OKDPY)XHOCTH, B3aUMOJEMCTBHe Tej, pPEeakTUBHOe [BIDKEHHe,
KosiebaTeslbHOE JIBIDKEeHMe (3aTyxXarolljie M BbIHY)XK/leHHble Koje0aHus), pe3oHaHC,
BOJIHOBOE [IBIWJKEHHe, OTpakeHWe 3BYKa, IpPSIMOJIMHEMHOe pacIpoCTpaHeHue,
OTpakeHHe U MpeIoM/IeHUe CBeTa, [10JIHOe BHYTPeHHee OTpakeHHe CBeTa, Pa3/ioyKeHue
Oenoro cBeta B CIEKTP U C/IOK€HWE CIEKTPAJbHBIX L[BETOB, [AWCIIEPCHSI CBeTa,
eCTeCTBeHHasl paZJMOaKTHBHOCTh, BO3HUKHOBEHME JMHEWYaTOro CIIeKTpa H3/yueHust)
110 OINMCAHWI0 HUX XapaKTepHBbIX CBOWCTB U Ha OCHOBE OIIbITOB, J€MOHCTPUPYIOLINX
JaHHOe (pr3nuecKoe sIBIEHUE;

pacrio3HaBaTh IPOsIBJieHHe W3yUeHHbIX (PM3MUeCKUX SIBJIEHUH B OKpY’KarolieM mMupe (B
TOM uuc/e (U3nYecKue sIBJIeHUs] B MPUPOJe: MPUIUBBI U OT/UBBI, JBW)KEHUE TJIaHET
ConHeuyHOV CHCTeMBI, PeaKTUBHOE JBVKEHHe KUBBIX OPraHU3MOB, BOCIIDUATHE 3BYKOB
JKUBOTHBIMM, 3€MJIeTpSICEHHe, CelCMUUecKde BOJIHBI, LlyHaMM, 5XO0, LiBeTa TeJl,
ONTUYeCKWe sBJeHHWST B  TIpUpoJe, Ouosoruyeckoe  JelCTBHE  BUIVMMOTO,
y/IbTPa(HUOIETOBOTO U PEHTIeHOBCKOIO HW3/IyueHMWM, eCTeCTBeHHbIN paJMOaKTHBHBIN
¢oH, KOCMMUeCKMe Jyud, paJUOaKTUBHOe W3/lyueHHe TPUPOJHBIX MUHepasoB,
JleMiCTBUe paIM0aKTUBHBIX U3Ty4YeHU Ha OpraHu3M 4ejioBeKa), IIPY 3TOM IepeBOUTh
MPaKTUUeCKyl0 3aZauy B yueOHYIO, BBIJE/STb CyIeCTBEHHbIe CBOWCTBA (TIPU3HAKH)
(br3nUecKuX SIBIeHNY;

OTKMChIBaTh M3yUeHHble CBOMCTBA Tesl U (hr3UUecKUe sIBIeHUs], UCTI0/b3ys (pu3nuecKue
Be/IMUMHBI (CpeJiHSIi U MTHOBEHHAsi CKOPOCTb Tejla NP HepaBHOMEDHOM [IBUKEHUH,
YCKOpeHMe, IepeMellleHre, MyThb, YIVIOBask CKOPOCTb, CU/a TPeHWs], CWla yIpPyroCTH,
CUIa TSDKeCTH, YCKOpeHHWe CBOOOJHOro mnajieHusi, BeC Tesa, WMIIYJ/IbC TeJla, UMITYJIbC
CUJIBbI, MeXaHWJyecKasi paboTa ¥ MOLJHOCTb, TIOTeHIMAIbHas SHEeprus Tesa, TOAHSATOTO
HaJl TIOBEPXHOCTBIO 3€MJIU, MMOTeHLUa/IbHasl SHEePrHysl CKaToW MPY>KUHbI, KUHeTHYeCKast
SHeprus, TIOJIHasi MeXaHWuecKas SHeprusi, TMepuof, W 4YacToTa KosiebaHWi, [A/MHa
BOJIHBI, TPOMKOCTb 3ByKa W BbICOTa TOHA, CKOPOCTb CBeTa, M0Ka3aresb MpeloM/IeHUs
cpeZibl), TPU OINWCAHWM TPABUJIBHO TPAKTOBaTh (PM3MUECKHUM CMBIC] MCII0J/Ib3YyeMbIX
Be/IMUMH, O00O03HaueHUs] U eJUHULIbI (PU3UUYECKUX BeJMUMH, HaXOJuTh (HOpMYJIb,
CBSI3bIBAIOLL{ME [IaHHYIO (PU3MUECKYH0 BeMUYMHY C JPYTMMM BeJMYMHaMH, CTPOUTH
rpaviKi U3y4yeHHbIX 3aBUCMMOCTelN (U3NYeCKUX BeJIMUUH;

XapaKTepr30BaTb CBOMCTBA TeJl, (pU3NUECKHe SIBIeHUS] U MPOLIeCChl, UCTOb3Ysl 3aKOH
COXpaHeHHUsl SHepryy, 3aKOH BCEMHMPHOIO TArOTEHMSs], TPUHLIMIT CYMNEepPIIO3WLMU CHUJI,
TIPUHLIAIT OTHOCUTENILHOCTHU ["anures, 3akoHbl Hpl0TOHA, 3aKOH COXpaHeHHs UMITYJIbCa,
3aKOHbl OTD@XeHHsI W TIpeJIOMJIeHUS] CBeTa, 3aKOHbl COXPaHEHWs 3apsiloBOr0 M
MacCoBOrO uuCesll TPy sJePHbIX peaklysaX, IIpM 3TOM [aBaTb CJIOBECHYHO
(hopMy/IMPOBKY 3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUUeCKoe BbIpaXkKeHUe;

00BSCHATH (hM3MUECKHe TIPOIleCcChl M CBOMCTBA Teld, B TOM UYHC/Ie M B KOHTEKCTe
CUTyalMll  TPaKTUKOODUEHTHMPOBAHHOTO  XapakKTepa:  BbISIBJASATb  [PUYMHHO-
CJIe[ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 2—3 JIOTUUECKUX I1aroB C OMOpOoM Ha 2—
3 UW3yuyeHHbIX CBOWCTBA (PU3MUECKUX SIBJIEHWM, (PU3NYECKMX 3aKOHOB WJIU
3aKOHOMEpHOCTEeM;

pelliaTh pacyéTHbIe 3a7lauu (OnMparoIyecs: Ha CUCTeMy U3 2—3 ypaBHEHUI), UCTIOMb3YsI
3aKOHbl M (hOpMyJibl, CBsi3bIBarolMe (hr3rUecKre BeJWYMHBI: Ha OCHOBe aHaau3a
yC/IOBUSL 3a/lauyd 3aluchbiBaTh KpaTKOe YC/IOBHE, BBbISB/SATH HeJOCTAloIIye WU
M30bITOUHBIE [JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbl, HeOOXOAUMBIE [/l PelleHws,
MPOBOJUTHL pacuéTbl W OL€HWBaTb PpeaTMCTAYHOCTb TIOJYUEHHOrO 3HauyeHWs
¢bur31uecKoil BeJIMUNHbI;



pacrno3HaBaTh MpOOeMbl, KOTOpble MOKHO PpEIIMUTh TPH TOMOIM (HU3UUECKUX
METO/IOB,  WCIO/b3ys  ONUCaHWe  UCCAeloBaHUsl,  BbIAENSITb  MpOBepseMoe
NIpe/rionoyKeHre, OLleHWBaTh TMPaBWIBHOCTb TIOPsiIKa TPOBeZeHUs] MCC/e/J0OBaHus,
JlesiaTh BBIBO/[bI, MHTEPIIPETUPOBATh Pe3y/bTaThl Hab/0JeHNH U OTIbITOB;

TIPOBO/IMTH OTBITHI 110 HAO/IOIeHNIO0 (PH3NUeCKUX SBIEHUA WK (U3MUECKUX CBOMCTB
Tes (M3yueHue BTOpPOro 3akoHa HblOTOHa, 3aKOHa COXpaHeHUsl SHeprUH, 3aBUCHMOCTb
riepriofia KosiebaHuii PY)KMHHOTO MassTHUKA OT MacChl IPy3a U >KECTKOCTHU TIPYKUHBI U
HEe3aBUCUMOCTb OT aMIUIUTYZbl MaJlbIX KosiebaHWM, TIPSMOJ/IMHeHOe pacrpoCTpaHeHue
CBeTa, pa3/io)keHre 0esioro cCBeTa B CIIEKTpP, HW3y4eHHe CBOWCTB H300pakeHUs B
IUIOCKOM 3epKaje U CBOMCTB H300pakeHust IpegMmera B cobuparolell JMH3e,
HaO/mofieHre CIVIOIHBIX W JIMHeMYaThIX CHEeKTPOB W3/Iy4YeHHs): CaMOCTOSITebHO
cobupaTh yCTaHOBKY M3 M30BITOYHOTO Habopa 060py10BaHusl, ONTUCHIBAThH X0O/] OTbITa U
ero pe3y/bTaTkl, (HOPMY/IMPOBAThH BLIBO/bI;

TIPOBO/IUTh TIPM HEOOXOAWMOCTH CepUI0 TIPSIMBIX W3MepPeHHM, OrpeJesisisi CpejHee
3HaUeHHe W3MepsieMOl Be/JMUMHbI ((POKYCHOe pacCTOsiHWe COOHparoIield JIMH3bI),
o6ocHOBBIBaTh BbIOOP criocoba n3MepeHus (M3MepuTebHOro pubopa);

MIPOBO/IUTh HWCCJ/IefloBaHUE 3aBUCUMOCTEN (PU3MUYeCKUX BeJMYMH C HCIO0/Ib30BaHHEM
NpSIMBIX M3MepeHuM (3aBUCHMOCTb IyTH OT BpeMEeHM I[pU PaBHOYCKOPDEHHOM
JBIWKeHNH 0e3 HayalbHOW CKOPOCTH, TMepuoja KosjebaHWi MaTeMaTH4ecKoro
MasiTHUKa OT J/IMHbI HWUTH, 3aBUCUMOCTH yTjla OTpakeHWs CBeTa OT yrja NaZileHus 1
yrIJa IpejIOMJ/IeHUs] OT yIJla NafileHus1): IJIaHUpOBaTh MCC/Ie[0BaHUe, CaMOCTOSITeIbHO
cobupaTb  YCTaHOBKY, (MKCUpDOBaThb pe3y/jbTaTbl II0JIyueHHON 3aBUCHUMOCTH
¢u3ruecKux BeJIMUMH B BHJe TaOmuIl ¥ TpaduKoB, /ienaTh BHIBOJBI 10 pe3yJbTaTam
WCCIIe/lOBaHMUS;

NIPOBO/IUTb KOCBEHHblE M3MepeHus] (PU3MUeCKUX BeJMUMH (CpefHssi CKOpPOCTb M
yCKOpeHHe Tesla TIpY PaBHOYCKOPEHHOM [IBM)KeHUH, YCKOpeHHe CBOOOAHOTO TafleHus,
JKECTKOCTh TIPYXKMHBI, KO3((UIIMEeHT TpPeHUsl CKOJb)KeHWsi, MexaHuueckass pabora u
MOILI[HOCTh, YacTOTa M TMepuof KoiebaHWM MaTeMaTUueckKoro W TIPY’KUHHOTO
MasiTHUKOB, ONTHYeCKass Cuia CcoOWparoujed JMH3bI, pPaJHO0aKTUBHBIA  (DOH):
TJIaHUPOBaTh M3MepeHHsi, coOMpaTh SKCMepUMeHTalbHYH0 YCTAaHOBKY U BBITOJIHSTh
V3MepeHusi, crefys Tpe/J/oyKeHHONM WHCTPYKLMU, BBIYMC/ISATH 3HAUeHHe BeTMUMHbI U
aHa/IM3UpOBaTh TIOJyUeHHble pe3yabTaTbl C YY€TOM 3a/laHHOW TOTrPEeLIHOCTH

V3MepeHNl;
cobmofaTh TpaBUIa TeXHUKHA Oe3ormacHOCTH Tipu pabore ¢ 1abopaTOpHBIM
obopyaoBaHueM;

pa3nuuaTb OCHOBHbIE TPU3HAKU M3yUeHHBbIX (U3WYECKUX Mojeeill: MaTepuasabHast
TOYKa, aOCOMIOTHO TBEpPZOE Te/lo, TOUEUHbI MCTOUHWK CBETa, JIyY, TOHKas JIMH3a,
TJIaHeTapHasi MOZie/ib aTOMa, HyKJIOHHasi MO/ieJib aTOMHOTO $1/1pa;

XapaKTepU30BaTh TIPUHLUIBI JeWCTBUS M3YUYeHHbIX TPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OTMOPOM Ha UX OMUCAHUA (B TOM UMC/Ie: CIIUOMeTp, JaTUYMKH I0JI0KEeHHS,
pacCTosIHUS U YCKOPEHUs], pakeTa, 3X0JI0T, OUKH, TePUCKOI, (poToanmapar, ornTuueckre
CBETOBO/bI, CIIEKTPOCKOI, J[03MMeTp, Kamepa BuiabcoHa), WCMOJb3ysi 3HAHUS O
CBOMCTBaxX (PM3MUECKUX sIBJIEHNH 1 HeoOxoarMble Gpr3ndeckre 3aKOHOMEepPHOCTHY;
VICTI0JIb30BaTh CXeMbl U CXeMaTH4Hble PUCYHKU U3YUEHHbIX TEXHUYECKUX YCTPOMCTB,
V3MepHUTeIbHBIX MPUOOPOB M TEXHOJIOTMYECKHX TPOLIECCOB TPU pelleHruH yueOHO-
MPaKTUYeCKUX 3aJiau, ONTHYeCKHWe CXeMbl /JIsi TIOCTPOeHUs U300pakeHU B IJIOCKOM
3epKaJjie U cobuparoieii nH3e;

NPUBOJUTL TMpUMepbl (Haxo[uTb WHQOpPMALMI0 O TIpUMepax) IPaKTUUeCKOro
WCII0/Tb30BaHUs (DM3MUECKMX 3HAaHWK B TIOBCEJHEBHOM J>XM3HU [yis obecrieueHus
6e3omacHoCTA TIpy oOpalleHuu C TpubopaMud U TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHMsI 37I0POBbSI W COOMIO/IeHHsST HOPM  9KOJIOTHUECKOTO TIOBEJeHHS] B
OKpY>Karolller cpefie;



® OCyLecTBASATb TMOUCK HH(pOpMalMd (PU3NUECKOro cofiepkaHusi B VIHTepHeTe,
CaMOCTOSITe/IbHO ()OPMY/MPYSI TOUCKOBBIM 3ampoC, HaxO[UTb IIyTH OIpe/eaeHus
[IOCTOBEPHOCTH TOMy4YeHHOM WH(pOpMalMd Ha OCHOBe UMERIIMXCsS 3HaHWUU U
JOTIO/THUTE/TbHBIX UCTOUHHKOB;
WICTI0/Tb30BAaTh TPU BBITIOJHEHUH yueOHBIX 3aZlaH|i Hay4YHO-TIOIY/ISIPHYIO JTUTepPaTypy
(13MUeCcKoro cojepkaHusi, CIpaBOYHble MaTepuabl, pecypcbl ceTu VHTepHer,
B/aJieTh TPUEéMaMy KOHCIIEKTUPOBAHUS TeKCTa, rpeobpa3oBaHusi WHGOpPMaLd U3
O/IHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;
co3fiaBaTh COOCTBEeHHbIE NMMCbMEHHbIE W YCTHBIe COOOIeHHsI Ha OCHOBe MH(OpMAaLUH
W3 HEeCKOJIbKUX MCTOYHUKOB (U3MUECKOT0 CO/iep)KaHUs, IMyOIMYHO TIpe/iCTaB/IsTh
pe3y/bTaThl MPOEKTHOW WM UCC/e/0BaTeNbCKON JesITellbHOCTH, NIPU 3TOM FPaMOTHO
WCTI0/Ib30BaTh W3yYeHHbIM TMOHSATUHHBIA amnmnapar M3y4yaemoro pasfgena (u3uKu |
COMPOBOXKJATh BBICTYIUIEHHWE TIpe3eHTaleid C y4éToM 0COOeHHOCTel ayJuTOpUH
CBEPCTHUKOB.

YuyebHO-MeTO[HUECKOe 00ecrieueHe 00pa3oBaTe/IbHOrO NMpolecca
dusmika, 7 knacc/ IlepoimkyH A.B., OO11iecTBO € OrpaHMUeHHOW OTBETCTBEHHOCTHIO
«APODA»; AkuroHepHoe o61ecTBo «/3aatenscTBo «I1pocBeljeHune»,2018 r., 224c.;
dusmika, 8 kmacc/ [lepoimkyH A.B., O6111ecTBO C OrpaHMUeHHOW OTBETCTBEHHOCTHIO
«APODA»; AkuroHepHoe ob1jecTBo «V3aatensctBo «I1pocBeienue» 2017 r., 238c¢.;
dusmka, 9 knacc/ IlepoimkuH A.B., I'ytHuk E.M., Ob111ecTBO € OrpaHUUeHHOM
OTBeTCTBeHHOCTHIO «IPODA»; AKiMoHepHOe 00111ecTBO «M3/1aTe/IbCTBO
«[TpocBemenme» 2018 r,319 c ;

Cpok peanu3sanuu yueoHoro npegmera «Pusuka (0a30Bbiii ypoBeHb)» — 3 roja



