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IIOAHUTEJ/IBHASA 3AIIMCKA

[Tporpamma 1o ¢u3rke 6a30BOro ypoBHsI Ha YPOBHe cpefHero obiero obpa3oBaHusi pa3paboTaHa Ha OCHOBe T10JIOXKeHHH U TpeboBaHUM K
pe3yJsibTaTaM OCBOEHUsI OCHOBHOM oOpa3oBaTe/bHOM Nporpammsl, npezcTasiaeHHblx B @T'OC COO, a Takxke c yuéTom ejepanbHoi paboueit
MpOrpaMMbl BOCIIUTaHWS W KOHIIENLUM TIperofiaBaHus yuebHoro mpeamera «®u3uka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepauyu, peany3yrOLX OCHOBHbIE 00pa30oBaTebHbIe TPOTPAMMBI.

Cojep>kaHue MPOrpaMMbI 110 U3MKe HampaB/ieHO Ha (POPMUPOBAaHKE eCTeCTBeHHO-HAYYHOU KapThHBI Mupa obyuaroummxcs 10—11 kiaccoB
npu obyueHun ux ¢u3MKe Ha 06a30BOM ypOBHe Ha OCHOBE CHCTeMHO-/eATeJIbHOCTHOro rojxoja. IIporpamma mo ¢u3vKe COOTBETCTBYET
tpeboBaHusiM @I'OC COO K njaaHUpyeMbIM JIMUHOCTHBIM, INPeJAMETHBIM M MeTalpeJMeTHbIM pe3y/bTaTaM o0yueHWsl, a TaKKe YUUTbIBaeT
HEoOXOZMMOCTh peanu3aliid MeXIIpeJMeTHbIX CBs3eld (DM3MKK C eCcTeCTBeHHO-HayuHbIMM Y4eOHbIMU TpeAMeTaMd. B Heil ompezensitoTcs
OCHOBHBIE 1Ie/T1 U3yueHHs1 PU3NKKU Ha YPOBHe cpefiHero o01iero o6pa3oBaHus, T/laHUPyeMble pe3y/IbTaThbl 0CBOEHHS Kypca (DM3UKH: TMYHOCTHBIE,
MeTaripe/iMeTHbIe, TipejMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma 1o ¢u3vke BK/IHOUAeT:

e [JIaHWpYeMble pe3y/bTaThbl 0OCBOeHHs Kypca pu3nKu Ha 6a30BOM ypOBHe, B TOM UKCJie TIpeIMeTHbIe pe3yJbTaThl 110 rojjlaM 00yJeHus;

e cozep)kaHue yueOHoOro npeamMeTa «®du3nKa» 1Mo rogam o0yJeHusl.

du3rka Kak Hayka o Haubosee oOIMX 3aKOHAX MPHUPO/bI, BHICTYNas B KauecTBe yueOHOro IpeZiMeTa B ILIKOJIE, BHOCUT CyIlleCTBEHHbIN
BK/IQ/| B CUCTeMy 3HaHUN 00 okpyskaromjem wmwupe. IIIKonbHBIN Kypc (U3MKKM — CHCTeMOOOpa3yroIuii [/l eCTeCTBEeHHO-HAyUHBIX Y4yeOHbIX
TIpeIMeTOB, MIOCKOIbKY (u3nyecKre 3aKOHBI JIEXKaT B OCHOBE TPOLIeCCOB U sIBJIEHWH, 3yuaeMbIX XUMUeH, orosoruel, pusndeckoii reorpadueil u
acTpoHom#el. Vcronb30BaHre U akKTHBHOe MpUMeHeHre (prU3MdyeCcKuX 3HaHWH OrTpejiesisieT XapaKTep M pa3BUTHe Pa3HOOOpa3HbIX TEXHOJIOTHN B
cdepe sHEpPreTHKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TIOJy4YeHHsI HOBBIX MaTepHasioB C 3aJJaHHBIMU CBOWMCTBAMU U Apyrux. V3yuenue ¢usvku
BHOCHUT OCHOBHOM BKJ/1a/l B (hOPMHPOBaHNEe €CTeCTBEHHO-HAayUHOW KapTUHBI MHUPA 00yJaroIuxcsi, B popMHUpoBaHHe YMeHU TPUMEHSTh HayUHbINA
MEeTO/] TIO3HAHWSI TIPH BITO/THEHUH UMH yUeOHBIX UCC/Ie/JOBaHHM.

B ocHOBy Kypca (pu3uKu /151 yPOBHS cpefiHero ob1ero o6pa3oBaHusI MOJIOXKEH PsiJ, Uel, KOTOpble MO’KHO PacCMaTpUBaTh KakK TIPHUHLIUTIBI
€ro MOCTPOeHUs.

Hoes yenocmHocmu. B cOOTBETCTBUM C Hell KypC SIBJISI€TCS JIOTUYeCKU 3aBepLIEHHBIM, OH COJep>XUT MaTepuas U3 BCexX pasfesoB (PU3MKH,
BK/ItOUYaeT KaK BOMPOCHI K/1IACCUUECKOM, TaK U COBPEMEHHOU (DH3HKHU.

Hoes 2eHepanuzayuu. B cooTBeTcTBMM C Hell MaTepwan Kypca GU3WKu OOBeAWHEH BOKPYT (U3MUECKUX Teopuil. Bexyimm B Kypce
siB/isieTcst GopMUpOBaHMe TpeJCTaB/IeHU 0 CTPYKTYPHBIX YPOBHSIX MaTepuH, BelljeCTBe U ToJIe.

Hoesa eymaHumapusayuu. Eé peanusaius InpejrosiaraeT UCHO/Ib30BaHWEe I'YMaHUTApHOIrO MOTeHIMana (pU3M4eCKOH HayKH, OCMBIC/IEHHe
CBSI3W Pa3BUTHS (PU3MKY C pa3BUTHEM OOIL[eCTBa, a TAKKE C MUPOBO33pPeHUeCKUMU, HDABCTBEHHBIMH U 5KOJIOTUYeCKUMHU NTpobieMaMu.

Hoes npuknadHol HanpaeneHHocmu. Kypc U3k mpeprnosnaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TeXHWYECKMX U TeXHOJOTMUeCKUX
MIPUJIOXKEHUM U3yUueHHbIX TeOPU U 3aKOHOB.



Hoes 3Konoeusayuu peanus3yeTcsi TOCPeACTBOM BBEEHHs 3JIEMEHTOB COJIEp)KaHMsl, TMOCBSAIEHHBIX 3KOJIOTHUECKHM TpobieMam
COBPEMEHHOCTH, KOTOPbIe CBsi3aHbI C Pa3BUTHEM TeXHUKH M TEXHOJIOTHH, a TakKe 00CyX1eHnst Tpo6JieM paliioOHaIbHOTO TIPUPO/IOTIONB30BaHUS U
9KOJIOTUYeCKOol 6e30MacHOCTH.

CTep>KHEBBIMM 3/IeMEHTaMH Kypca (U3MKM Ha YPOBHe cpefiHero o0ijero obpa3oBaHUs sIBISIOTCS (u3nyeckue Teopud (hopMUpOBaHUE
TIPe/ICTaB/IeHUI O CTPYKTYpe MOCTPOeHUst (GHU3UUeCKOor TeOPUH, POJU (DyHJaMEHTAIbHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX MPe/ICTaB/IeHUSIX
0 TIpUPO/ie, TPaHHMI[AX MPUMEHMUMOCTH TeOPHH, /Il OTTUCAHUS €CTeCTBEeHHO-HAYUHbBIX SIBJIEHUH U MPOILIeCCOB).

CucteMHO-1eSITeTbHOCTHBINM MOX0/] B Kypce (DM3UKHU pean3yeTcs TIPeXK/ie BCEro 3a CYET OpraHM3alviy IKCIIepUMeHTaIbHOM /1esiTe/TbHOCTH
obyuaroruxcs. [l 6a30BOro ypoBHsI Kypca (M3WKU — 3TO HCIIO/b30BaHUE CHCTEMbI (DPOHTATbHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphle B IMporpaMMme Mo ¢u3nke o0beAMHEeHbI B OOIUI CIMCOK YUeHHMUeCKUX TpaKTHUeCKux pabot. BrwigeneHue B
yKa3aHHOM TepeuHe 1abopaTopHbIX PabOT, TIPOBOAUMBIX /i1 KOHTPOJIS M OLIEHKH, OCYII|eCTB/IS€TCS YYaCTHUKaMH 00pa30BaTe/IbHOrO Mpoljecca
ucxoas U3 0CoOOEHHOCTEH TJIAHMPOBAHUS M OCHallleHus1 KabuHeta ¢u3uku. [Ipu aToM obecrieunBaeTcsi OB/iajieHHe OOyUarOIUMUCS YMEHHUSIMHU
TIPOBOAUTE KOCBEHHbIE M3MEDPEHHMs], UCC/Ie[0BaHUsl 3aBUCUMOCTel (PU3NUYeCKUX BEJIMUMH M TTOCTAHOBKY OIBITOB TIO TIPOBEPKEe TPe/I0KeHHbBIX
TUTIOTE3.

Bosibllloe BHUMaHHWe y/Ie/seTCs PelleHHI0 PaCUéTHBIX U KaueCTBEHHBbIX 3aziau. [Ipy 3TOM /i pacuETHBIX 3a7iau MPUOPUTETOM SIBJISIFOTCS
3a/lauy C SIBHO 3alaHHOM (PrU3MYeCKOU MOJesbio, TI03BOJISIOIIME TPUMEHSITh M3y4eHHbIe 3aKOHbI 1 3aKOHOMEPHOCTH KaK M3 OZJHOTO pa3zesa Kypca,
TaK W WHTErpUpys 3HaHWS U3 Pa3HbIX pa3fenoB. [Iyi KaueCTBEHHBIX 3aJau TMPUOPUTETOM SIBJISIFOTCS 3a[jaHWsl Ha OOBsICHEHWEe TMPOTeKaHUs
¢u3nueCKnX sIBJIEHWH U TIPOLIECCOB B OKpYJKawollel >KWU3HHW, TpeOyromue BbiOOpa (U3MUeCKOW Mojenud /i CUTyaldd TPaKTHKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B cootBetcTtBuM ¢ TpeboBaHusiMu ®T'OC COO K MaTepuanbHO-TEXHUUECKOMY 00ecrieueHHI0 yueOHOTo mporjecca 0a30BbIi YPOBeHb Kypca
¢u3MKM Ha ypoBHe cpefHero oOImero o0Opa3oBaHMsl [IO/DKEH M3yYaThCs B YC/IOBUSX TPeAMETHOTO KabOWHeTa (GU3MKM WM B YCJIOBUSX
WHTErPUPOBAHHOTO KabWHeTa TpeJMEeTOB eCTeCTBEHHO-HAyYHOro LMK/ia. B KabuHeTe (U3MKU [JO/DKHO OBITH HeoOXomumoe JjlabopaTopHOe
obopy/ioBaHue /151 BBITIO/THEHKS YKa3aHHbBIX B TIPOrPaMMe 10 (pU3MKe YUeHHUeCKUX MPAKTUYEeCKUX PaboT U IeMOHCTPALMOHHOEe 000pY/I0BaHHUE.

IeMoHCTpaLioHHOe 000pyJoBaHKe (HOpMUPYeTCsT B COOTBETCTBMM C TIPUHLIMIIOM MHHMMA/IbHOW [IOCTaTOYHOCTH U 0becrieunBaer
TIOCTAHOBKY TepeurC/IeHHbIX B TIpOrpamMMe 10 (M3MKe K/I0YeBbIX AEeMOHCTpALWi /s WCC/IefOBaHMSI M3y4yaeMbIX sIBJIEHWH W TIPOLeCCOB,
IMITUPUYECKUX U (DyHAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX NTPUMEHEeHHH.

JTabopaTopHoe 060pyZOBaHUE /IS yUeHUUECKUX MTPAKTUUECKUX PaboT (popMHUpYeTCs B BUIe TEMAaTHUECKUX KOMIIEKTOB M 00eCTieunBaeTCs
B pacuéTe OZIHOTO KOMITIEKTa Ha JBYX oOyuaroiuxcs. TemaTnueckue KOMITIEKThI JJabopaTOPHOro 000py/10BaHUs JIO/KHBI OBITh TIOCTPOEHBI Ha
KOMIT/IEKCHOM HCIT0/Ib30BaHUM aHAJOTOBBIX M LU(POBLIX NMPUOOPOB, a TakkKe KOMITBIOTEPHBIX M3MEPUTE/IbHBIX CHCTEM B BHJe LU(PPOBHIX
nabopaTopui.

OCHOBHBIMH TIe/ISIMU M3y4eHusl GU3UKHU B 00111eM 00pa30BaHUH SIBJISIOTCS:

e (opMHMpOBaHMEe WHTepeca M CTpeMJIeHWsl O0y4YaloluXCs K HayyHOMY W3YYeHWI0 TpPUPO/bI, Pa3BUTHE WX WHTE/UIEKTYya/lbHBIX |

TBOPUECKUX CIIOCOOHOCTEI;
e pa3BUTHE MPEACTaB/IeHUN O HAYUHOM MeTOZe TI03HaHUs U (HOPMHUPOBaHKE UCC/Ie0BAaTeIbCKOTO OTHOIIIEHHUS K OKPY>KatOIL[UM SIBJIEHUSIM;
e (hopMHpOBaHKEe HAYUYHOT'O MUPOBO33PEHMUS KaK pe3y/ibTaTa U3yueHusi OCHOB CTPOeHHUsI MaTepUH 1 yH/aMeHTa/TbHbIX 3aKOHOB (DH3HKY;



e (opmupoBaHUe yMeHUl 0OBSCHATH SIBJIEHUS C UCTIO/Ib30BaHKeM (PU3MUeCKUX 3HaHUM U Hay4YHBIX J0Ka3aTe/bCTB;
e (opMuHpOBaHHWe Tpe/CTaBAeHUH 0 poyiv (PU3UKH [/1s1 pa3BUTHS [PYTUX eCTeCTBEHHbIX HayK, TEXHUKW U TEXHOJIOTHH.
HocTrxeHue 3TUX Liesieit obecrieurBaeTCs pellleHueM C/IeyIOIUX 3a/iay B Mpoliecce M3yuyeHWs Kypca (PM3MKHU Ha YPOBHe CpeZiHero obiiero
obpa3oBaHMS:
e TmiproOpeTeHHe CUCTeMbl 3HaHUW 00 061X (PU3NYeCKHX 3aKOHOMEDHOCTSIX, 3aKOHAX, TeOpUsiX, BK/IHOUasi MeXaHUKY, MOJIEKY/ISPHYIO
(hu13UKYy, 3/1eKTPO/IMHAMKKY, KBAHTOBYIO (PU3UKY U 3/IeMEeHTbl aCTPO(PU3UKU;
e (opmMpOoBaHMe yMeHUN TPUMEHSTb TeopeTHuYecKhe 3HaHUS [/ O00bsICHeHUs (U3MUECKUX sIBJIEHHWH B TIPUPOZie W [/l TIPUHSTHS
MPaKTUUeCKUX peIleHu B TOBCeJHEBHOM KU3HU;
e 0CBOeHHe CITOCOOO0B peleHHs pa3/MYHBIX 33/lau C SIBHO 3a/laHHOM (M3MUYeCcKOi MO/enblo, 3a7iay, 1Mo/ipa3yMeBaloIIX CaMOCTOsITe/TbHOe
co3ziaHue (pr3UYecKoi MoJiesi, aZileKBaTHOM yC/IOBUSIM 3a/jauy;
e T[OHMMaHue (U3MUYEeCKUX OCHOB U TNPUHLIUIIOB AEWUCTBUS TEXHUUECKUX YCTPOWCTB M TEXHOJIOTMUECKHX TPOLIeCCOB, MX B/MSHUS Ha
OKPY’KarOLLYIO Cpeay;
e OB/aJileHHe MeTO[aMU CaMOCTOSTe/JIbHOTO IJIAHWPOBaHUSI U TpOBefieHUs1 (M3MYeCKUX SKCIIePUMEHTOB, aHa/lv3a M HMHTepripeTaLuu
vMH(pOpMaLMy, Orpe/ie/iIeHus! J0CTOBEPHOCTH TI0JIyUeHHOr0 pe3yibTara;
e (CO3/aHye YC/IOBHUHU J/1s pa3BUTHsI YMEHUU MTPOEKTHO-UCC/Ie[j0BaTe/IbCKOU, TBOPUECKOM JleATe/TIbHOCTH.
Ha u3yuenue ¢usuku (6a30Bbiii ypoBeHb) Ha YPOBHe cpe/iHero o6iero obpasoBanus otBoAuTcs 136 yacoB: B 10 kacce — 68 yacoB (2 uaca
B Hejlest0), B 11 kiacce — 68 yacoB (2 uaca B HejieJo).
I[IpesnaraemMelii B mporpamme 1o (u3vKe rmepedyeHb 1aDOPaTOPHBIX M MPAKTHUECKUX PAbOT sIB/sieTCs] peKOMeH/JOBaHHbIM, YUWTe/Tb Jie/laeT
BBIOOD MTPOBe/[eHNsT Tab0PaTOPHBIX PAOOT U OTBITOB C YUETOM WHAWBUAYATBHBIX 0COOEHHOCTeH 00yJaroIIUXCsl.



COJAEPXAHUE OBYUEHUSA
10 K/ITACC
Pa3pen 1. ®u3uka ¥ MeTObl HAYYHOI'0 II03HAHUS
dusuka — HaykKa O IMpupozje. Haquble MeTO/JbI TO3HaHHSA OKDPYXAkoLlero mMupd. Ponn JKCIIEpUMEHTA U TE€OPpHUHU B IIpoLecce IO3HAHUA
MPUPO/Ibl. DKCIIEPUMEHT B (PU3HKe.
MogenvpoBaHue (GuU3NUeCKuX siBJieHUA W mpoljeccoB. HayuHble rumnotesbl. Pu3nueckre 3aKOHbI U TeOpUU. ['paHUIbI NMPUMEHUMOCTH
¢bu3nyeckrx 3akKoHOB. [IpUHIIUTI COOTBETCTBUSI.
Posb 1 MecTO pU3MKU B OPMHUPOBAHUM COBPEMEHHOM HayuHOUW KapTUHBI MUPA, B PAKTUUECKOW JiesITe/IbHOCTU TH0/Ie.
Llemoncmpayuu
AmnHanoroBble ¥ IU(PPOBBIE U3MepPHUTE/IbHbIE PHOOPHI, KOMIBIOTEPHBIE TaTUMKH.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

MexaHnueckoe ABrkeHre. OTHOCUTe/IbHOCTb MeXaHUueCKoro JBwkeHus. Crucrema oTcuéra. Tpaekropus.

[TepemenieHue, CKOPOCTb (CpeiHsIs CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOPeHHEe MaTepualbHOU TOUKU, UX MPOEKLMU Ha OCU CUCTEMBbI
KoopauHat. Crio)keHue TiepeMellieHUi U CJI0XKeHHe CKOPOCTeM.

PaBHOMepHOe M pPaBHOYCKOpDEHHOe TpSIMOJIMHelHoe [ABWKeHHe. ['paduKy 3aBUCMMOCTH KOOp/JWHAT, CKOPOCTH, YCKOpeHWs, MyTh U
riepeMeliieH1s MaTepruabHOU TOUKH OT BpeMeHHM.

CBo0osiHOe TIafieHre. Y CKopeHre CBOOOTHOTO Ta/IeHusl.

KpuBonuHeliHoe [BWKeHUe. [IBryKeHre MaTepUa/ibHOM TOUKM T0 OKPY>KHOCTU C TIOCTOSIHHOM MO0 MOAYJ/IF0 CKOPOCTbIO. YT/I0Basi CKOPOCT®,
NMUHeMHast cKopocThk. [lepros 1 yactoTa obpartrienus. LleHTpocTpeMuTeIbHOE YCKOPEHHe.

TexHuYecKre yCTPONCTBA U TpaKTUUeCKOoe TIPUMeHeHe: CITUIOMeTp, IBU)KeHUe CHapsi/I0B, 1ielTHble U peMEHHbIe Tiepeiayuu.

LemoHcmpayuu

Mopesnb cucTeMbl OTCUETa, WTFOCTPALIMsS KWHEMaTHUYeCKUX XapaKTePUCTUK JABMKEHUSI.

[Tpeobpa3oBaHye ABMKEHUM C UCTIOTh30BaHUEM MPOCTHIX MeXaHU3MOB.

[TajeHune Ten B BO3AyXe U B pa3peXeHHOM MPOCTPAHCTBE.

HabnroeHue BrKeHuUs Tesla, OpOILIEHHOTO MO, YT/IOM K TOPU30HTY U TOPU30HTAJTBHO.

M3mepeHue yckopeHHst CBOOOTHOTO TIa/IeHusI.

HaripaBnieHre CKOPOCTH MPH ABMKEHUU TI0 OKPY>KHOCTH.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3yyeHrie HePaBHOMEPHOT'O ABMXKEHUS C LeJIbI0 OTpe/ie/ieH!s MTHOBEHHOW CKOPOCTH.



VccnepnoBaHue COOTHOLIEHUSI MeXXJy IyTSMM, TPOWJEeHHBIMM Te/IOM 3a MOC/Ae[0BaTe/ibHble paBHble TPOMEXYTKHM BpPEMEHH MpHU
PaBHOYCKOPEHHOM /[IBJKEHUM C Haya/IbHOM CKOPOCTBHIO, PaBHOU HYJIIO.

V3yyeHure ABW>KeHUS 11apYKa B BSI3KOM KUKOCTH.

W3yueHue ABW>KeHUsI Tesla, OPOIIIEHHOTO rOPU30HTA/IbHO.

Tema 2. /Junamuka

[TpunHLUn oTHOCUTebHOCTH ["anmunesi. [1epBeiii 3akoH HetoToHa. VIHep1ijManbHble CUCTEMbI OTCUETA.

Macca Ttena. Cuna. IlpuHuun cynepniosuuuu cun. Bropon 3akoH HeroToHa A1 MarepuasbHOM TOUKM. Tpertmit 3akoH HeroTroHa s
MaTepuasbHbIX TOUeK.

3aKOH BCceMUpHOro TaroteHus. Cuia Tsbkectu. IlepBast KocMUueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Busbl TpeHus (MoKosi, CKO/bKeHUs], kKaueHUs1). Cuna TpeHusi. Cyxoe TpeHre. Cusia TpeHUs CKOJIb)KEHUSI U CUjla TPeHUs TOKOsl.
KosddurmenT Tpenusi. Cuia CONpoTUB/I€HUS TIPU ABKEHUU Tesla B )KUAKOCTU WU rase.

[MocTynaresisHOe U BpalliaTe/ibHOe JBM)KeHUe abCOMIOTHO TBEPOTO Tesa.

MomeHT cuibl OTHOCHTE/IBHO OCH BpalleHus. [11e4o cumbl. Y cioBUs paBHOBeCUsI TBEPZOrO TeJa.

TexHUuecKre yCTPOWCTBA U MPaKTUUeCKOe MpUMeHeHHe: MOALLWITHUKY, ABM)KeHHe NCKYCCTBEHHbBIX CITyTHUKOB.

LemoHcmpayuu

SBneHvie vHepL Y.

CpaBHeHHe MacC B3aUMO/eNCTBYIOLLMX TeJl.

Btopoii 3akoH HetoTOHa.

W3mepeHnue cul.

CrioxxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AedopMariuu.

HeecomocTs. Bec Tena npyu yCKOpeHHOM MO bEMe U TaJleHUH.

CpaBHeHMe CUI TPEHUS TTIOKOSI, KaUeHUsI ¥ CKOJIbXKEHUSI.

YcnoBus paBHOBecus TBEPZAOro Tesa. Buibl paBHOBeCHS.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

W3yueHue ABr>KeHUst OpycKa 1Mo HaK/IOHHOM TIOCKOCTH.

WccnenoBaHye 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPY)KHUHE U pe3MHOBOM 00paslie, OT Ux JiedopMariuu.

VccnenoBanue yCi0BUM paBHOBECHSI TBEPJOTO TeJla, UMEOIIero OChb BpallleHHs.

Tema 3. 3aKoHbI COXpaHeHUs1 8 MEXAHUKe

ViMnysibC MaTepuanbHOM TOYKM (Tena), CUCTeMbl MaTepUabHbIX ToUYeK. VIMITy/IbC CU/IBbI U M3MEHeHre UMITY/bCa Tesa. 3aKOH COXpaHeHUsI
HMMITy/IbCa. PeakTUBHOe [IBU)KeHUe.



PaboTa cuibl. MOIITHOCTh CHJTBI.

KuHeTtnueckast 5JHeprusi MaTepraabHOU TOUKU. TeopeMa 00 M3MeHeHNU KHHeTHUeCKOW SHepIruu.

[MoreHtmanbHast sHeprusi. IloTeHIManbHasi SHeprusi ynpyro AedhOpMHUPOBaHHOM TpY>KWHBL. [loTeHIMa/nbHasi 3Heprusi Tena BOJU3U
IMOBEPXHOCTU 3eMJIN.

[MoTeHIManbHBIE U HETIOTEHI[Ma/IbHBIe CU/bl. CBsi3b pabOThl HETIOTEHIUATBHBIX CHJI C U3MEeHEeHHeM MeXaHWUeCKOW SHEePTrUu CHUCTEeMbI TeJl.
3aKOH COXpaHeH!sI MeXaHUUeCKOU SHepryu.

Ynpyruve v Heyrpyrue CTOJIKHOBEHUS.

TexHUuecKre yCTPOWCTBA U MPaKTUUeCKOe PUMeHEHHUe: BOJOMET, KONED, MPY>KUHHBIN MUCTOJIET, IBUKEHUE PaKeT.

Zlemoncmpayuu

3aKOH COXpaHeHUs UMITY/IbCa.

PeakTrBHOe [IBIKeHUe.

[Tepexop MoTeHIMAIbHON SHEPTMU B KUHETUUECKYH0 U 00paTHO.

YueHuueckuli 5kcnepumeHm, 1abopamopHble pabombl

M3yueHure abCOMIOTHO HEYTIPYTOT'O yapa C MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

WccnenoBaHue cBsi3u pabOTHI CUJTBI C U3MEeHeHeM MeXaHHUueCKOl SHepryu Teja Ha TIpUMepe PacTsyKeHUsl Pe3UHOBOT'O XK'y Ta.

Paspgen 3. Moneky/isipHas (pu3uKa 1 TepMOAMHAMHUKA

Tema 1. OcHO8bI MO/1€KY/ISIPHO-KUHemu4ecKoli meopuu

OCHOBHBbIE TI0JIOKEHHSI MOJIEKY/ISIPHO-KUHETUUECKOW TEOPUH M MX OTBbITHOe 000CHOBaHUe. BpoyHoBCcKoe aBmkenue. uddys3us. Xapakrep
JIBIDKEHUS] U B3aUMO/IeHCTBUSI YaCTHI]| BelllecTBa. MoJieid CTPOeHUs ra3oB, >KUJKOCTeM M TBEPABIX Tesl U OO0bsSCHeHUe CBOMCTB BelljeCTBa Ha
OCHOBe 3TUX MoJeneil. Macca 1 pasmepsl Mosiekys. KonruecTBo BewjectBa. [locTosiHHass ABorazpo.

TeruioBoe paBHOBecue. Temniepatypa u eé usmepenue. [llkana remnepatyp Llenbcus.

Mogenb uzeanbHOro ra3a. OCHOBHOe ypaBHEHHe MOJIEKY/SIPHO-KUHETUUeCKOW TeOPUU WUJealbHOTrO ra3a. AOGCOMIOTHas TemriepaTypa Kak
Mepa CpefHell KWHETWYEeCKOM SHepPruM TeIiIoBOro ABWKeHWs udactul] ras3a. lllkana TemmnepaTyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHeHUe
MengeneeBa—Knaneiipona. 3akoH [anbToHa. M3ompolieccbl B WjleaJbHOM Tra3e C TIOCTOSTHHBIM KOJMYeCTBOM BelecTBa. ['paduueckoe
rpe/icTaB/ieHe U30MPOLIeCCOB: U30TepMa, U30X0pa, hu3obapa.

TexHUUeCKHEe YCTPOMCTBA U MPAKTUUECKOe TIpUMeHeHre: TepMoMeTp, bapomeTp.

LemoHcmpayuu

OnbIThI, AOKa3bIBAKOIIMe JUCKPETHOe CTPOeHUe BellleCTBa, (poTorpaduu MoJieKyJ/1 OpraHu4ecKrux CcoeJMHeHUM.

OrnbITh 110 AUGdY3UU KUJKOCTeN 1 Ta30B.

Mogeib 6POYHOBCKOTO JBM>KEHUSI.

Mopens oneita HITepHa.



OnmbIThI, I0Ka3bIBaIOIIHE CYII[eCTBOBAHME MEXKMOJIEKY/IIPHOIO B3aUMO/I€HCTBHSI.

Mopenb, WUTIOCTPUPYIOLTiast MPUPO/Y AaBJIeHUs ra3a Ha CTeHKU COCYZa.

OMBITHI, WUTIOCTPUPYIOLIME YPABHEHHE COCTOSTHUS M/IeaTbHOTO Ta3a, H30TPOLIeCCHI.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

Ornpe/esieHre MacChl BO3/yXa B KIaCCHOM KOMHATe Ha OCHOBe U3MepeHHi 00bEMa KOMHATHI, IaB/IeHUs] U TeMIIepaTyphbl BO3yXa B Hel.
WccnenoBaHue 3aBUCHMOCTH MEXKY IapaMeTpaMy COCTOSIHHUSI pa3peXXeHHOTo rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepmoavHaMUYecKasi cricTeMa. BHYTpeHHsIsI SHeprusi TepMO/IMHAMUYeCKOW CUCTeMbl U CIIocoObI eé m3meHeHMs. KO/MuecTBO TeIIOTHI U
paboTa. BHyTpeHHsIsI SHeprusi 0JHOATOMHOTO WZeaJbHOrO Tra3a. Bu/bl TeruionepeAayn: TeryIONMPOBOAHOCTh, KOHBEKIIUs, U3/TyueHue. Y/eabHast
TEeTIOEMKOCTh BelllecTBa. Ko/mMuecTBO TeyIoThI IIPU Tervionepejaue.

[Mousitne 06 amuabatHOM mpotiecce. ITepBbIii 3aKOH TepMOAWHAMUKH. [IprMeHeHMe MepBOro 3aKOHa TepMOJUHAMUKKA K W30TIPOL[eCCaM.
I'padriueckast uHTEpIIpeTarys paboThI rasa.

Bropoti 3aK0H TepMoiMHaMUKH. Heo6paTHMOCTh MPOI1[eCCOB B IPUPO/IE.

TerioBble MallIMHBL. [IpUHIUTIBI JeHACTBUS TeTIJIOBLIX MallliH. [IpeoOpa3oBaHusl SHEPTHY B TEIJIOBBIX MalnHax. KoadduimeHT mome3Horo
JlefcTBUS TeryioBoi MarmHbl. [Iukn KapHo 1 ero Ko3dhdUIMeHT MoIe3Horo JeHCTBHSA. DKOoIornuecKye Ipo0ieMbl TeJI09HEePreTHKH.

TexHUUeCKHEe YCTPOMCTBA U MPAKTUUECKOe TIPUMeHeHHe: IBUraTe/lb BHYTPEHHEro CropaHusi, ObITOBOM X0JIOJUIbHUK, KOHJULIMOHEP.

LemoHcmpayuu

M3MeHeHWe BHYTpPeHHel SHeprud Tejia TP COBEpPILIEHHWH pPabOThI: BbIIET MPOOKM M3 OYTBIIKK TIOZ [€HCTBHEM C)KaToOro BO3JyXa,
HarpeBaHue 3¢upa B TaTYHHOU TPyOKe TyTéM TpeHus (BHUAE0AeMOHCTPALIVS).

Vi3MeHeHre BHYTPeHHEH SHeprun (TeMIiepaTyphbl) Teja MpU Terionepejave.

OnpIT 10 afabaTHOMY PACIITMPEHHIO BO3/yXa (OIBIT C BO3/AYIIHBIM OTHHUBOM).

Mogesiu MapoBoM TypOUHBI, IBUTaTe sl BHYTPEHHEr0 CrOpPaHusi, pEaKTUBHOT'O IBUTATeIs.

YueHuueckuli 5KcnepumeHm, 1a6opamopHble pabombi

M3mepeHue yenbHOMN TeMI0EMKOCTH.

Tema 3. Aepezamnbie cocmosiHusi geujecmed. Pazoeble nepexoobl

[Tapoobpa3oBaHue W KOHAeHcalus. VicriapeHue M KumieHWe. AOGCOMIOTHas M OTHOCHUTENbHAsi BI@XHOCTh BO3ZAyxa. HachlljeHHbIM Tmap.
Y nenbHast Teryiota mapoobpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTyphbl KUITEHUS OT /1aB/IeHusI.

TBéppoe Teso. Kpucranmueckue u aMmopgHbie Tesia. AHU30TPONUS CBOMCTB KpUCTaioB. XKuikue kprcTamibl. CoBpeMeHHble MaTepraibl.
[1naBneHye ¥ KpUCTa/UIM3aLus. Y /e/ibHasi TerioTa riasiaeHus. Cybmimariysi.

YpaBHeHue TeTUIOBOro HasaHca.

TexHUUeCKHe YCTPOMCTBA U MpPaKTHUeCKOe TPUMEHeHHe: TUTPOMETP U ICUXPOMETP, KalOPUMETP, TeXHOJIOTUX TIOJyYeHUsT COBPEMEeHHBIX
MaTepHuasioB, B TOM YKC/ie HAHOMaTepHaioB, U HAHOTEXHOJIOT UH.



LemoHcmpayuu

CBOICTBa HaChILLEHHBIX MTAPOB.

KurneHvie npu NOHW>KEHHOM [|aBJIeHUH.

Crioco6b1 U3MepeHuUst BIa)KHOCTH.

HabnroseHre HarpeBaHus U TUIaB/IeHUsT KDUCTA/UTMYeCKOTO BellecTBa.
[leMOHCTpaLys KpUCTA/IOB.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

V3mMepeHre OTHOCHTENBHOM BIQKHOCTU BO3/yXa.

Pa3pgen 4. DneKTpoguHaMHUKa
Tema 1. Dnekmpocmamuka

OnexkTpu3anus Te. DJIeKTpUUeCKUid 3apsf. [lBa BUa 3/1eKTpUUeCKUX 3apsifioB. IIpOBOJHMKH, AUSAEKTPUKU U TOJYyNPOBOJHMKUA. 3aKOH
COXPaHeHHs 37IeKTPUYeCKOro 3apsza.

B3aumogencreue 3apsfoB. 3akoH KysoHa. TodeuHblld 3/1eKTpUUeCKUM 3apsifl. OyeKTpyuyeckoe mojie. HampsykéHHOCTB 3/1eKTPUYeCcKOro
niosist. [IpyHLMIT Cynepno3uLuK 3/1eKTPUYeCKUX 1osel. JINHUY HanpsKEHHOCTH 3/1eKTPAYeCcKOoro oIS,

Pabota cun snekTpocratuueckoro moJisi. [Toreniuan. Pa3HocTb noTeH1ManoB. [IpoBOAHKKY U AUAEKTPUKH B 37IeKTPOCTaTUYECKOM TI0JTe.
HusnekTpuyeckas POHULIAEMOCTb.

OneKTpoéMKoCTb. KoHAeHcaTop. D/IeKTPOEMKOCTD IJIOCKOT0 KOHJeHCaTopa. DHeprus 3apsyKeHHOI0 KOH/ieHcaTopa.

TexHWuecKre YCTPOMCTBA U IIpaKTHUUeCKOe IIpUMEeHeHHe: 3JIeKTPOCKOI, 3JIeKTPOMeTp, 3JeKTpocTaThuecKkas 3aljuTra, 3a3eM/IeHHe
3/IeKTPOTNPHUO0OPOB, KOHIEHCATOP, KOMMMPOBA/bHBIHN arrapat, CTPYHHBIN IPUHTED.

Llemoncmpayuu

Y CTpPONCTBO Y TIPUHIIUIT IEMCTBUS 37IeKTPOMeTpa.

B3aumogencTBue Ha3/1eKTPU30BaHHbIX Tell.

OJIeKTprUYecKoe 110J1e 3apsyKeHHBIX TeJl.

[IpoBOJHHKM B 3/1eKTPOCTaTUYECKOM I10JIe.

DJIeKTPOCTaTUUeCKasi 3alluTa.

II13/1eKTPUKY B 3JIEKTPOCTaTUYeCKOM I10JIe.

3aBHCUMOCTD 9J'IEKTpOéMKOCTI/I IJIOCKOT'O KOHAEHCATOpa OT IuvIolWaAnu IUIACTUH, PpdCCTOAHUA MEXAY HUMHU U ,E[I/IBJ'IEKTPI/I‘IECKOI\/’I
IMPpOHULIa€MOCTH.

OHeprusi 3apsKeHHOTO KOH/IeHCaTopa.
YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombi
M3mepeHue 3/1eKTPOEMKOCTH KOH/|@HCaTopa.



Tema 2. ITocmosiHHbIll 31ekmpuyeckull mok. ToKu e pa3nuuHbIx cpedax

O/eKTpUUeCKui TOK. Y CI0BUS CYILleCTBOBAHHS 3/1IeKTPUUYECKOro ToKa. MIcTouHMKu ToKa. Cuia Toka. [10CTOsIHHBIN TOK.

Harmpsbkenue. 3akoH Oma /11 y4yacTKa Lielu.

O/eKTpUuYecKkoe COMNpPOTUB/IEHUE. Ye/bHOe COIpOTHB/IeHHe BelljecTBa. IlocienoBaTesnbHOe, Mapasje/bHOe, CMeLIaHHOe COeJUHeHHe
MPOBO/JHUKOB.

Pabora 3/1ekTpruueckoro Toka. 3akoH /xoynsi—/IeHia. MoIHOCTb 37IeKTPUUYECKOTO TOKa.

ONeKTPOABIKYILasi CUjla U BHYTPeHHee CONPOTHBJIEHWe UCTOYHMKA TOKa. 3akoH OMa /151 MOJIHOW (3aMKHYTOW) 3/IeKTPUYeCKOH Liernu.
Kopotkoe 3aMbIKaHue.

OneKTpOHHAas MPOBOJVMMOCTb TBEPAbIX MeTaslyIoB. 3aBUCHMOCTb COMPOTUB/IEHNS MeTaslJIOB OT TemriepaTypbl. CBepXIpoOBOJAUMOCTb.

O/eKTpUUecKuil TOK B Bakyyme. CBOMCTBA 3/IeKTPOHHBIX [TyUKOB.

[MonynpoBoguuku. CobCTBeHHasi W TpUMecHasi TPOBOJAMMOCThL TOYNPOBOAHUKOB. CBoHCTBa p-n-riepexofa. [lomynpoBoJHUKOBbIE
MIPHUOOPHI.

OneKTpUYeCcKrii TOK B paCTBOpax U paclijlaBax 3/eKTPOIUTOB. JeKTPOIUTHYeCKask AUCCOLMaLUs. D/IeKTPOJIU3.

OneKkTpyUuecKrii TOK B razax. CaMmoCTOSITe/IbHBIM YU HECAMOCTOSITe/IbHBIN pa3psif. Mosnus. [1na3ma.

TexHuUeckre yCTpPOMCTBA M IpakTHYeCcKoe INpUMeHeHHe: aMIlepMeTp, BOJIbTMETP, pPeocTaTr, UCTOYHMKU TOKa, 3JIeKTpOHarpeBaTe/bHble
NpruOOpBI,  37eKTPOOCBETUTE/bHbIE TNPUOOPBI, TEPMOMETP COMPOTHB/IEHUS, BaKyyMHBIM [AHWOZ, TEPMHUCTOPbl U  (POTOPE3UCTOPHI,
T0JIyIPOBO/IHMKOBBIN IMOJ, Ta/IbBaHUKA.

Llemoncmpayuu

V3mepeHue CUjIbl TOKA U HalIPSDKEeHUs.

3aBUCHMOCTb CONPOTUB/IEHUS LIWIMH/APUYEeCKUX IIPOBOJAHUKOB OT JI/IMHBI, IIOLIAH [T0IIePeYHOro CeueHus: U MaTepuara.

CMmelaHHOe CcoeJjiHeHHe IMPOBOHUKOB.

[Tpsimoe M3MepeHHe 371eKTPOABIKYLLeN cr/ibl. KOpOTKOe 3amMblKaHNe ra/lbBaHUUECKOr0 3/IeMeHTa U OLleHKa BHYTPEHHero CONpOTHBIIEHMUS.

3aBUCUMOCTb COIIPOTUBI/ICHUs MeTa/l/IOB OT TeMIlepaTyphbl.

ITpOoBOAMMOCTBE 3/I€EKTPOJIUTOB.

VickpoBo¥ paspsiz, ¥ NPOBOJYMMOCTb BO3/yXa.

OAHOCTOPOHHSAS MPOBOJUMOCTD JUO/A.

YueHuueckull s3KkcnepumeHm, 1abopamopHble pabombl

V3y4yeHre CMeIIaHHOTO COeJUHEeHUs] pe3UCTOPOB.

V3mepeHue 3/1eKTPOABIIKYLLeU CH/Ibl UCTOYHUKA TOKA U €r0 BHYTPEHHEr 0 CONPOTUB/IEHUS.

Habmopenue sekTposusa.



MexnpegMeTHbIE CBA3U

N3yuenne Kypca ¢pu3uku 6a30Boro ypoBHs B 10 Kacce OCYIeCTBSIETCS C YUETOM COjlepKaTeTbHBIX MeXKITPeJMEeTHBIX CBsI3el C KypcaMu
MaTeMaTHKH, OUOJIOTHH, XUMUH, Teorpaduu U TeXHOIOTHH.

MesicnpeOmemHble noHAMUS, CBs3aHHbIe C U3yYyeHHEM METOZO0B Hay4YHOTO MO3HaHWS: siB/leHWe, HayuHbIi (akT, ruroresa, ¢pusnyeckas
Be/IMUMHA, 3aKOH, Teopus, Hab/ro/ieHue, SKCTIepUMeHT, MOZie/TUPOBaHKe, MOJe/Tb, H3MepeHue.

Mamemamuka: pellieHHe CUCTeMb] YpaBHeHUH, TMHeNHas (hyHKI[Us, TTapabosia, Turnepbosia, uxX rpayKy ¥ CBOHCTBA, TPUTOHOMETPHUUYECKHE
(GYHKIUMW: CHHYC, KOCMHYC, TaHT€HC, KOTaHI'eHC, OCHOBHOE TPUTOHOMETPUYECKOEe TOXKAEeCTBO, BEKTOPbI M WX IPOEKIUM Ha OCHU KOOp/WHAT,
CJI0’KeHUe BEeKTOPOB.

Buonoeusi: MexaHWUeCKoe IBIWKEHWEe B XMBOM TIpupoje, Aud@ysusi, ocMoc, TeryiooOMeH >KUBBIX OPraHHM3MOB (BHABI TerIoTepeau,
TETJIOBOe paBHOBeCHe), /IeKTPUUeCKUe sSIBJIeHUsl B )KUBOM MPUPO/Ie.

Xumusi: IACKpPeTHOe CTpPOeHUe BellleCTBa, CTPOEHHe aTOMOB M MOJIEKYJI, MOJIb Bell[eCTBa, MOJISIPHAsi Macca, TeljIoBble CBOMCTBA TBEDPBIX
TeJ, YKUAKOCTel U ra30B, 3/IeKTpUUeCKre CBONCTBA MEeTaJIIOB, JIeKTPOJIMTHUeCKasi IUCCOLMaLIvs, TalbBaHHKA.

I'eoepacgpusi: Bna>kHOCTh BO3/1yXa, BeTPbl, DapoMeTp, TepMOMETP.

TexHonozus: ipeobpa3oBaHre JBW)KEHUH C UCII0/Ib30BaHUEM MeXaHW3MOB, YUET TPeHHUsl B TeXHUKe, TIOJIIMITHUKY, UCTI0b30BaHHe 3aKOHa
COXpaHeHUs UMITyJIbCa B TeXHUKe (paKeTa, BOJOMET W [IpyTue), JBUTATe/lb BHYTPEHHEr0 CropaHusi, rmapoBasi TypOvHa, ObITOBOM XO/IOAWUBHUK,
KOH/IMI[MUOHED, TEXHOJIOTHH TI0JyueHUs] COBPEMEHHBIX MaTepyasioB, B TOM UHC/Ie HaHOMaTepHa/ioB, U HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUeCKast
3alMTa, 3a3eMJieHre 3J1eKTPONprUOOpOB, KCEPOKC, CTPYHHBIM MPUHTEpP, 3JIeKTPOHArpeBaTe/ibHble MPUOOPLI, 3JIEKTPOOCBETUTE/IbHBIE TIPHUOOPHI,
rajibBaHUKa.

11 KJTACC
Pa3pen 4. DnekTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHAasi UHOyKyusi

[TocTosiHHBIE MarHWTHI. B3auMofelCTBHE TOCTOSIHHBIX MAarHUTOB. MarHutHoe 1iosie. BekTop MarHWUTHOM WHAYKUWW. [IpuHUuMn
CyIIepro3ULIMY MarHUTHBIX ITos1el. JINHWYM MarHUTHOW UHAYKLMK. KapTyHa TMHKM MarHUTHOU UHAYKLMU 11011 TOCTOSIHHBIX MarHUTOB.

MarHuTHOe mosie TIPOBOJAHUKA C TOKOM. KapTvHa /JMHMK MHAYKUMA MarHMUTHOTO MOJISl JJIMHHOTO TPSIMOTO NMPOBOJHMKA M 3aMKHYTOIO
KOJIbLIEBOTO NPOBOJHMKA, KaTYILIKX ¢ TOKOM. OnbIT JpcTesa. B3anMopelicTBre TPOBOAHUKOB C TOKOM.

Cua Amriepa, eé MOZy/Ib U HarlpaB/ieHHe.

Cwuia JlopeHija, eé MOAy/b ¥ HampaB/ieHHe. [IBikeHre 3apsDKeHHOM YaCTHULIbI B OJHOPO/IHOM MarHUTHOM T1oJie. Pabota cumbl JlopeHta.

fIBneHWe >MeKTPOMAarHWTHOW WHAYKUMHU. [IOTOK BeKTOpa MarHMTHOM MHAYKUMW. OJeKTPOABWXKYLasg Cuhla WHAYKLUU. 3aKOH
3/IeKTPOMarHuTHOW MHAYKLUMYU Papajesi.



BuxpeBoe 3sseKTpuyeckoe Tosie. OJIEKTPOJBWKYIAs CWia WHAYKLUM B TPOBOJHUKE, [BIKYILEMCS IOCTyNaTe/JbHO B OJHOPOJHOM
MarHuTHOM TI10JIe.

IIpaBusno JleHua.

VHAYKTUBHOCTE. fIB/IeHre CaMOUHAYKLMU. D/IeKTPOABWXKYILasl Ch/la CAMOMHAYKLIUU.

OHeprusi MarHUTHOTO 110J1s1 KaTYILIKHA C TOKOM.

OJIeKTPOMAarHUTHOe TI0JIe.

TexHUueckre yCTPOWCTBA M IIpPAKTHUUeCKOe TNpHMEHeHHe: TOCTOSIHHble MarHWThbl, 3/1€KTPOMarHuThl, 3/€KTPOJBUraTe/b, YCKOPUTEIN
3JIeMeHTapHbIX YaCTULl, UHAYKLIMOHHAS [1eub.

Zlemoncmpayuu

OmsIT OpcTepa.

OTK/IOHeHVe 3/IeKTPOHHOIO [Ty4YKa MarHUTHBIM I10JIeM.

JIMHUY MHAYKLMY MarHUTHOTO T1OJIS.

B3auMogelicTBHe JBYX ITPOBO/IHUKOB C TOKOM.

Cuna Amrnepa.

HeiictBue crnbl JIopeHLla Ha MOHBI 3/1EKTPOJIUTA.

fIBneHue 371eKTPOMarHUTHOW MHAYKLIUH.

ITpaBusno JleHia.

3aBUCHMOCTb 3/1eKTPOABWIKYLLIEN CU/IbI MHAYKLIMA OT CKOPOCTH M3MEHEeHUsI MarHUTHOI'O ITOTOKaA.

SIB/IeHVe CaMOMHYKILUU.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

V3y4yeHre MarHUTHOTO 10151 KQTYILIKUA C TOKOM.

WccnenoBaHue AeliCTBUS IOCTOSSHHOI'O MarHUTa Ha paMKy C TOKOM.

VccnenoBanue siB/IeHUS 3/1eKTPOMarHUTHOW MHZYKLIMN.

Pa3pen 5. Koie0aHnusa ¥ BOJTHBI

Tema 1. MexaHuueckue u 3/1eKMpOMAZHUMHbIE Kos1e0aHus

KonebatenbHasi cucrema. CBoOOJHbIE MexaHW4ecKre KosebaHusi. ['apMoHuueckue Kosebanws. Ilepuop, wactora, amrumrtyga u ¢asa
KonebaHui. IIpy>KWHHBIA MasiTHUK. MaremMaThyeCKUil MasiTHUK. YpaBHeHWe TapMOHWYeCKUX KosiebaHuii. [IpeBpailjeHre 3SHEPruu IpH
rapMOHUYECKUX KOoieOaHUsIX.

KonebarenbHeiii KoHTYp. CBOOOJHBIE 3/IEKTPOMArHUTHBIE KojeOaHWsS B W/eaJbHOM Koje0OaTebHOM KOHType. AHAJOTHS MeXay
MeXaHU4YeCKUMH 1 3/IeKTPOMarHUTHBIMU Kosiebanusimu. dopmysia TomMcoHa. 3aKOH COXpaHeHHs SHepTryu B WieabHOM Kojie0aTesTbHOM KOHTYPe.



[pencraBneHye O 3aTyxawIUX KoieOaHUsX. BLIHYXIeHHble MeXxaHWueckre KosieOaHusi. Pe3oHaHC. BBIHYX/eHHbIE 37IeKTPOMAarHUTHBIE
Kosie0aHusl.

[TepemeHHbIM TOK. CHHYCOWA/IbHBIN TIepeMeHHBIM TOK. MOIIIHOCTh TTePeMEeHHOT0 TOKa. AMIUIUTYAHOe U [IeHCTBYIOIlee 3HaUeHHe CUJIbI
TOKa U HarpspKeHUsl.

Tpancdopmarop. TlpowsBojcTBO, Tepefada U TOTpeOeHHe 3/€KTPUYECKON SHEPruu. OKOJOTMUeCKHWe PHUCKH TPH TPOU3BOZCTBE
3/1eKTpo3Hepruu. KynbTypa UCI0/1b30BaHUS 371eKTPOHEPIUY B TIOBCEAHEBHOU )KU3HMU.

TexHuuecKre yCTPOMCTBa U NMpaKTUUeCcKoe NMpUMeHeHre: 3/IeKTPUUYeCKUi 3BOHOK, TeHepaTop repeMeHHOro TOKa, JTMHUM 3/1eKTporiepe/jau.

Llemoncmpayuu

WccnenoBanue apaMeTpoB KosieOaTeTbHON CUCTeMBbI (TIPYKUHHBINA WM MaTeMaTHUeCKUI MasTHUK).

HabnroieHue 3aTyxaromux KojebaHui.

WccnenoBaHre CBOMCTB BBIHYK/I€HHBIX KOeOaHUIA.

HabntoieHue pe3oHaHca.

CB00OO0/IHBIE 37IEKTPOMAarHUTHLIE KOiebaHusl.

OctmyuiorpaMMeI (3aBUCUMOCTH CHJTBI TOKA W HaTIPSDKEHUsT OT BPEMEHH) /IS 3/IEKTPOMAarHUTHBIX KOJleOaHuH.

Pe3oHaHc npu nocsiefioBaTe/IbHOM COeJUHEHUH Pe3UCTOpPa, KaTYIIKH UHAYKTHBHOCTH U KOHZIeHCaTopa.

Mogesb IMHUM 371eKTporiepeiaun.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

VccnemoBaHre 3aBUCUMOCTH TTePUOZIA MaJlbIX KOJlebaHuH rpy3a Ha HUTH OT JJIMHBI HUTU U MacChI TPy3a.

WccnefoBaHye riepeMeHHOI0 TOKa B LieNy U3 10c/IeloBaTe/IbHO COeJMHEHHBIX KOH/IeHCaTopa, KaTyLIKU U pe3ucTopa.

Tema 2. MexaHuuecKkue u 3/1IeKIMpPOMAZHUMHbIE 80/1Hbl

MexaH1ueckue BOJHBI, YCI0BUS pacripocTpaHeHus. [lepuos. CKOpPOCTh pacnpoCTpaHeHusl U JJIiHa BOJIHBI. lonepeuHble U MpoJ0/ibHbIE
BO/THBI. VIHTepdepeHLvs U AUPPaKIUS MeXaHUUeCKUX BOJIH.

3ByK. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa ToHa. TeM0Op 3ByKa.

OJIeKTPOMAarHUTHbIe BOJIHBL. Y CJIOBUSL WU3/Iy4eHUs 3/eKTPOMarHUTHBIX BOJH. B3auvMHasg opueHTauus BekropoB E, B, V B
3/IeKTPOMAarHuTHOW BoJsiHe. CBOWMCTBA 3/IeKTPOMAarHUTHBIX BOJIH: OTpa)kKeHWe, TpeioM/ieHue, ToJsipy3auus, Addpakuys, UHTepdepeHLus.
CKOpOCTb 3/IeKTPOMAarHUTHBIX BOJTH.

[IIkasa 3/1eKTPOMarHUTHBIX BOJTH. [IpMeHeHMe 3/IeKTPOMarHUTHBIX BOJIH B TeXHUKE U OBITY.

[TpUHLIMIIBI paZiMOCBSA3U U TelleBUieHHs1. Paaronokarys.

ONeKTpOMarHUTHOe 3arpsi3HeHre OKPY Katolllel Cpe/ibl.

TexHUuecKre YCTPOWCTBA U TIPAaKTUUeCKOoe TMpUMeHeHHe: My3blKajbHble UHCTPYMEHTHI, Yy/IbTPAa3ByKOBasi JUAarHOCTMKA B TEeXHUKe U
Me/LIMHe, pajiap, paAUoONpUEMHUK, TeleBHU30p, aHTeHHa, Tesie¢oH, CBU-meus.

Llemoncmpayuu



O6pa3oBaHye 1 pacrpoCTpaHeHue TMOTIePeUHBIX U MPOZ0IbHBIX BOJIH.

Konebmoirieecs Teso Kak UCTOYHHUK 3BYKa.

HabntoieHre oTpa)keHus1 U TIpesioM/IeHHs MeXaHUUeCKUX BOJIH.

HabsnrofeHne nHTepdepeHLuy U Judpakiiid MeXaHH4eCKUX BOJIH.

3BYKOBOM pe30HaHC.

Hab6ntofieHre CBs31 TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUTUTY/I0M U 4aCTOTOU KoJiebaHUH.

ViccnesoBaHue CBOMCTB 3/1eKTPOMArHUTHBIX BOJIH: OTPa’KeHue, pesioM/ieHne, NoJisipusanus, JudpakLys, MHTephepeHLys.

Tema 3. Onmuka

I'eomeTprueckas onrtrka. [IpsmosiMHeliHOe pacripocTpaHeHNe CBeTa B OJHOPOZHOM cpefie. JIyu cBeTa. ToueyHbI UICTOYHUK CBeTa.

OTpakeHue cBeTa. 3aKOHbI OTpa)keHus1 cBeTa. [locTpoeHne u300pakeHHUH B IJIOCKOM 3epKarie.

[TpenomneHue cBeTa. 3aKOHBI TIpe/IOM/IeHHs CBeTa. AOCOMIOTHBIM TOKa3aTesb MpesioMeHus. IloHOe BHyTpeHHee OTpakKeHHUe.
[IpenenbHBIN YO/ MOTHOTO BHYTPEHHETO OTPakKeHUsI.

Hucnepcus cBeta. C/oXHBIN cocTaB benoro ceeta. LlBer.

Cobupatolijue ¥ pacceuBaroiiye auH3bl. ToHKas nMH3a. POKyCcHOe pacCTOsiHMe W OITHYecKass CWia TOHKOM JMH3bL. IlocTpoeHue
n300pa’keHu B COOMPAFOIINX U PacCenBaroIIUX JMH3aX. @opMysia TOHKON JIMH3bI. Y BeWUyeHre, JaBaeMoe JIMH30M.

[Ipenesibl NPUMEHUMOCTHU FreOMeTPUUECKOU ONTHKH.

BosHoBast onTtuka. MHTepdepeHnyss cBeta. KorepeHTHble HWCTOYHUKWU. YC/IOBUS HaO/IOfIEHHUST MakKCUMYMOB W MUHHUMYMOB B
r“HTep(depeHLMOHHON KapTUHEe OT ABYX CUH(a3HbIX KOTepeHTHBIX UCTOYHUKOB.

HOudpaxius ceeta. AudpakijoHHas peliéTka. Y cjioBre HabJr0jeHNs IIaBHbIX MaKCUMYMOB TIPH T1a/leHUM MOHOXPOMAaTH4eCKOTo CBeTa Ha
(b PaKLMOHHYIO PEllETKY.

[Tonapusarus ceera.

TexHuueckre yCTPOWCTBA W TpaKTUUecKoe MpPUMeHeHWe: OUKH, Jyra, ¢oToarrapar, MpOoeKLMOHHbIN armapaT, MUKPOCKOI, TelecKorl,
BOJIOKOHHAsI OTTHKA, AU(PPaKLIMOHHAs PelléTKa, MOISIpoU.

Zlemoncmpayuu

[TpsiMosiMHeHOe pacIpoCTpaHeHKe, OTpayKeHue U rpeyioMsieHne cBeta. OnTryeckrie IpUOOPBI.

[TonHOe BHyTpeHHee oTpakeHue. Moziesib CBeTOBO/A.

WccnenoBaHre CBOMCTB M300paykeHUH B JIMH3aX.

Mogenu MUKpPOCKOTIa, TeJieCKora.

Habnronenue natepdepeHIuy CBeTa.

Hab6mogenue nudpakimy cBeta.

HabsroieHue aucriepcuu cBeta.

[TonyueHue crieKTpa ¢ MOMOLLBIO [TPHU3MBI.



[TonyyeHue crieKTpa C IOMOLLbIO AU(PAKLIMOHHOMN PeLIETKH.
HabsmozieHrie nossipu3aijyiy cBeTa.

YueHuueckull 3KkcnepumeHm, 1abopamopHble pabombl
V3mepeHue roKasaTesisl Ipe/loM/IeHUs] CTeK/Ia.
WccnenoBaHue CBOMCTB M300pa)KeHH B JIMH3AX.
HabmozieHre aucnepcuu ceeta.

Pa3gen 6. OCHOBBI Ccriel[Ua/IbHOM TeOPHH OTHOCHTE/TbHOCTH
['paHulIbl TIPUMEHHMMOCTH KJ/IaCCUUeCKOW MeXaHWKM. [locTynaThl Crieliia/JibHOM TeOpUM OTHOCHUTeTbHOCTU: WHBAPUAHTHOCTb MOAYJIS
CKOPOCTH CBeTa B BaKyyMe, IPUHLUII OTHOCUTEIbHOCTH DUHILTEeHHa.
OTHOCUTE/IBHOCTb OJHOBPEMEHHOCTH. 3aMe/jjleHre BpeMeHU U COKpalljeHue JJIUHBIL.
3Hepr1/151 N UMITYJIbC peHHTHBHCTCKOﬁ YUdCTHLIBI.
CB#3b Macchl C 3Hep1"1/1e131 " MMITYJIbCOM pEHHTHBHCTCKOﬁ YdaCTHLIBL. SHepFI/IH TIOKOAI.

Pa3pgen 7. KBanToBas ¢u3uka

Tema 1. DnemeHmMbI KBAHMOBOLI ONMUKU

®otonbl. opmyna [11aHKa cBs3U 3Hepryuy GOTOHA C ero YaCTOTOW. JHePrysi U UMIYJIbC (POTOHA.

OTtkpbiTHe U uccnenoBanuve gorosddexrta. OnbiThl A. I'. CToseToBa. 3akoHbl (hoToaddekTa. YpaBHeHUe DiiHITelHA Ay GoTo3ddekTa.
«Kpachas rpanutja» dotosddekra.

HaBnenue cBeta. Omeitel I1. H. JleGeneBa.

XuWMHUUeCcKoe JleliCTBUe CBeTa.

TexHUUeCKHe YCTPOMCTBA U MPaKTUUecKoe puMeHeHre: (poTo371eMeHT, (GOToAaTumK, coyiHeuHasi baTapesi, CBeTOJUO/,.

LemoHcmpayuu

®oT03(peKT Ha yCTaHOBKE C LIMHKOBOM M/IaCTUHOM.

ViccnenoBaHue 3aKOHOB BHellIHEero (oto3gdexra.

Caetoauof,.

ConHeuHas 6artapes.

Tema 2. CmpoeHue amoma

Mogenb atoma TomcoHa. OnbiThl Pe3epdopaa no paccesHuto o -yactul. [1naHerapHasi Mozenb atoma. Iloctynatel bopa. U3nyuenue u
riorjioijeHre JOTOHOB TPU Mepexoie aToMa C O/IHOTO YPOBHSI SHEPryH Ha Ipyroil. Busl criekTpoB. CrieKTp ypOBHel SHepruy aTomMa BoZ0opo/a.

BosnHoBble cBoiicTBa uactull. BosHel e Bporins. Koprnycky/isipHO-BOJTHOBOM Ayau3M.

CrioHTaHHOe U BBIHYX/IeHHOe U3/TyueHue.



TexHWUeCKre yCTPOWCTBA U NPaKTUUeCKOe NPUMeHeHHe: CIIeKTpasibHbIN aHa/ln3 (CIIeKTPOCKOIT), jla3ep, KBAHTOBBIM KOMIIBIOTE.

LlemoHcmpayuu

Mogensb onbita Pesepdopga.

Onpepenenye [AJMHBI BOJIHBI Jla3epa.

Hab6umrofeHre TMHeHUaThIX CIIEKTPOB U3TyYeHHs..

Jlazep.

YueHuueckuli s5kcnepumenm, 1abopamopHble pabomal

HabunrofieHre 1HeuaToro criekTpa.

Tema 3. AmomHoe 510po

OKCIlepUMeHTBI, JOKa3blBaroljie CJIOKHOCTh CTpoeHus sifipa. OTKpeITHe paroakTUBHOCTU. OnbIThI Pe3epdop/a 1o ornpejeseHnto cocTaBa
paJuoakTUBHOrO U3nyuyenus. CoiicTBa anbda-, 6eta-, ramMmma-u3nyueHus. BiusiHue pajuoaKTUBHOCTH Ha ’KUBbIE OPraHU3MBbI.

OTKphITHE TIPOTOHA U HelTpoHa. HykioHHast Mogiesns sipa ['eit3en6epra—ViBanenko. 3apsg sapa. MaccoBoe uncro sigpa. V30Tomsl.

Anbta-pacrniazi. D/1eKTPOHHBIN 1 TIO3UTPOHHBIN OeTa-pacriazi. I'aMMa-u3nydyeHue. 3aKOH PaZiIMOAKTHBHOTO pacriajia.

OHeprus CBsI3U HYK/IOHOB B sifipe. AnepHble cuibl. ledekT Macch! szpa.

AnepHbie peakuyu. [leneHve U CUHTE3 sifiep.

SnepHbiii peaktop. TepmosiepHblii cuHTe3. [IpobGneMbl M TepCIEKTUBBI s/|ePHOM SHEPreTHUKH. JDKOJIOTHUeCKHe acreKThl sepHOM
SHepreTUKH.

OneMeHTapHble YacTULbl. OTKpBITHE TO3UTPOHA.

MeTto/pb! Hab/HOIeHUS ¥ pErMCTpaLiK 371eMeHTapHbIX YaCTHLI.

dyH/iaMeHTaIbHble B3auMogelcTBusl. EAMHCTBO (hri3nuecKol KapTUHBI MUpa.

TexHMUYeCKre yCTPOICTBA U MTPaKTHUeCKoe PUMeHeHue: J03MMeTp, Kamepa BuibCcoHa, siiepHbIi peakTop, aToMHasi bom0a.

LlemoHcmpayuu

CuéTunK MOHU3UPYIOLMX YacTHL].

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHye TPeKOB YacTUL] (TI0 TOTOBBIM (hOTOrpadusim).

Pa3pen 8. D/1ieMeHTbI aCTPOHOMMH M aCTPOPU3UKU

OTarnbl pa3BUTHUS acTpoHOMUM. [IpHK/IaZiHOe 1 MUPOBO33peHYecKoe 3HaueHHe aCTpPOHOMMUHU.

Bup 3Bé3aH0TO Heba. Co3Be3zus, IpKue 3BE3/[bl, IJIAHETHI, UX BUIUMOE [IBIDKEHHE.

ConHeyHas cucteMa.

Connue. CosHeyHasi akTUBHOCTb. VcTouHuK 5SHepruu ComHLa M 3B€37. 3BE34bl, UX OCHOBHble XapaKTepUCTHKU. J[luarpamMma
«CIeKTpasbHbIM KIacC — CBETUMOCTb». 3BE3[bl IJIaBHOM IOC/e[0BaTelbHOCTHU. 3aBUCHMOCTb «MacCa — CBETUMOCTb» [Jil 3BE3J T/IaBHOMN



MoC/1el0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BéE37. CoBpeMeHHble TMpeJCTaBAeHUs] O MPOUCXOXKAEeHUH U 3Boroumu CosiHLA M 3BE37. OTarlbl
JKU3HU 3BE3[.

Mneunsbiii [TyTh — Hamia ["anaktuka. [Tonoxenue u gewkeHre ConHila B ['anaktuke. Turbl ranakTuk. PagroranakTiku U KBa3aphbl. UépHble
JbIPBI B i/Jpax rajakTHK.

Bcenennasi. Pacumpenve BecenenHoi. 3akoH Xab66s1a. Paz6eranve ranaktvk. Teopusi Bosbioro B3pbiBa. PelikToBOE M3myueHue.

MacmrabHast ctpykrypa BeeneHHoii. MeTtaranakTHka.

HepeiuéxHbie mpobieMbl aCTPOHOMUH.

YueHuueckue HabmoO0eHust

HabnrofieHusi HeBOOPY)KEHHBIM TJ71a30M C HKCIOb30BaHUEM KOMITBIOTEDPHBIX TIPUIOXKEHUH [IJIsi OTpe/iesieHus TI0JI0KeHUs] HeOeCHbIX
00beKTOB Ha KOHKPETHYIO []aTy: OCHOBHBIe CO3Be3/Hst CeBepHOTro MOJTyIIapys U IpKUe 3BE3/bl.

HabGnromenus B Teneckon JIyHsl, iaHeT, Myieunoro ITyTw.

O06o0miaroiiee NOBTOpeHUE

Ponb pu3MKM U aCTPOHOMUU B SKOHOMHUECKOH, TeXHOJOTMUYeCKOM, COL[MaTbHOM U 3THUYEeCKOM cdepax AesTeNlbHOCTU UesioBeKa, pojib U
MecTo (M3UKM W aCTPOHOMHUHM B COBPEMEHHOM HayuHOW KapTHMHe MUupa, posib (U3Uueckoil Teopud B (OPMUPOBAHUU TIpe/CTaBIeHUN O
¢du3nueckoii KapThHe MUPa, MecTo (Pr3NUIeCKOl KapTHHBI MUpa B 00111eM psifly COBpEMeHHBIX eCTeCTBeHHO-HAYYHBIX MPe/ICTaB/IeHUI 0 TIpHUpo/e.

MexnpeaMeTHbIe CBS3U

N3yuenue Kypca ¢pu3uku 6a30Boro ypoBHs B 11 Kacce OCYIeCTB/SIeTCS C YUETOM COjiepKaTeTbHbIX MeXKITPeJMEeTHBIX CBsI3ell ¢ KypcaMu
MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOIOTUH.

MedsicnpeOomemHble noHsAmMus, CBs3aHHble C U3yyeHHEM METOZ0B Hay4YHOTO MO3HaHUS: siB/leHWe, Hay4HbIi (akT, ruroresa, ¢pusnyeckas
Be/IMYMHa, 3aKOH, TeopHs, HaOJItoieHre, SKCIIePUMEHT, MO/Ie/TMPOBaHUe, MOZIe b, U3MepeHHe.

Mamemamuka: pelieHWe CUCTEMbl YypaBHEHUM, TPUTOHOMeTpUUecKhe (YHKIMU: CUHYC, KOCHHYC, TaHTeHC, KOTaHIe€HC, OCHOBHOE
TPUTOHOMETPUUECKOe TOXKJeCTBO, BEKTOPbI M UX IMPOEKLMM Ha OCU KOOPJMHAT, C/I0)KeHHe BEKTOPOB, MPOM3BO/JHbIE 3/1eMEHTapHBIX (YHKLIUM,
MIPU3HAKK T10/[00HMsST TPEYTOIbHUKOB, OTpeZie/ieHre TUIOIa U TUIOCKUX (GUTYp U 00béMa Tes.

Buonoeus: 3neKTpuyeckye siBJieHWsI B )KMBOM TNPHUpOZe, KosiebaTeNbHbIE ABWKEHHS B JKUBOW TMPUPOJie, ONTUYECKHe SIBIEHUsS B YKUBOU
NpUpo/ie, AelCTBYUe pa/ivaliiy Ha JKMBbIe OPraHH3MBbl.

Xumusi: cTpoeHHe aTOMOB M MOJIEKYJI, KPUCTa//TMUecKasi CTPYKTypa TBEP/BIX Tesl, MeXaHHW3Mbl 00pa30BaHUsI KPUCTA/NTMUeCKON PeIéTKY,
CIIeKTPa/IbHBIA aHa/IN3.

TI'eoepacpusi: MarHUTHBIE TI0JIFOCA 3eMJIH, 3a7Ie’Kh MarHUTHBIX Py, (POTOCHEMKA 3eMHOI TTOBEPXHOCTH, Tpe/icka3aHue 3eM/IeTPsiCeHU.

TexHono02us: TVHUM 3/7€KTpoIepesiay, TeHepaTop MepeMeHHOr0 TOKa, 3/eKTpoJBUraresb, UHAYKLMOHHAs Meub, pajap, pajuoNpHUEMHUK,
TeJIeBHU30p, aHTeHHa, TesieoH, CBU-neusb, MpOeKLIMOHHBIN armapaT, BOJIOKOHHAs OTNTHKA, COJTHeuHasi baTapest



INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMGBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUSA

OcBoenne yueO6HOro mipeiMeTa «Pu3rKa» Ha ypoBHe cpefiHero obirero obpa3oBanus (6a30BbIi ypOBeHb) AO/HKHO 00eCTIeunTh JOCTIKeHNe
CJIeYIOINX JINYHOCTHBIX, MeTarpeIMETHBIX U TIPeZIMETHBIX 00pa30BaTe/IbHbIX Pe3y/bTaToB.

JINMHHOCTHBIE PE3YJ/IbTATbBI

JINYHOCTHBIE pe3y/bTaThl OCBOeHHs yuyeOHOTO TipeaMeTa «®PU3MKa» AO/DKHBI OTPaKaTh T'OTOBHOCTb M CIIOCOOHOCTH OOYYarOILMXCS
PYKOBO/ICTBOBaThCsl C(HOPMHUPOBAHHOW BHYTPEHHeH TO3WIMel JIMYHOCTH, CUCTEMOHN IIeHHOCTHBIX OpDWEHTAlWii, TIO3UTUBHBIX BHYTPEHHUX
ybexx/1eHH, COOTBeTCTBYIOIIUX TPAJULIMOHHBIM 1L[eHHOCTSIM POCCHUICKOr0 0011[eCTBa, paclliipeHre KU3HEHHOTO OIbITa U OMbITa JesATelbHOCTH B
Tpoljecce peasy3allii OCHOBHBIX HallpaB/IeHUM BOCTIUTATe/IbHOU eATeTbHOCTH, B TOM YHC/IE B UaCTH:

1) rpa)KAaHCKOr0 BOCIIUTAHUSA:

Cc(OpPMHUPOBAHHOCTH IPA’KAAHCKOM TIO3UIMK 00yYaroIIerocsi Kak akTHBHOTO ¥ OTBETCTBEHHOT'O ujieHa POCCUHCKOTO 00111ecTBa;

TIPUHSTHE TPAJULIMOHHBIX 00II[eue/I0BeueCKUX 'YMaHUCTUYECKHX U IEMOKPAaTHUECKHX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIesiTe/TbHOCTh B MHTePecax rpakIaHCKOro 00I1[eCTBa, yuaCTBOBaTh B caMOyTIpaB/ieHWH B 00pa3oBaTe/ibHOU
OpraHu3aluy;

yMeHHe B3auMO/IeHiCTBOBATh C COL[MA/TBHBIMUA MHCTUTYTaMH B COOTBETCTBUH C MX (DYHKLIMSMH 1 Ha3HAUeHHEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOMU /IeATe/TbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTbL POCCUMCKOM TPak/IaHCKOW UIeHTUYHOCTH, MaTPUOTH3Ma;

1L[eHHOCTHOE OTHOIIIeHHe K TOCYJapCTBeHHBIM CUMBOJIAM, JOCTYKEHUSIM POCCUHCKUX YUEHBIX B 00/1aCTH (PU3UKN U TEXHUKH;

3) IyXOBHO-HPABCTBEeHHOr0 BOCITUTAHHSA:

c(hOpMHPOBAHHOCTb HPAaBCTBEHHOT'O CO3HAHUS, STUUECKOTO TIOBeIeHMUS;

CTIIOCOOHOCTH OLIEHWBAaTh CUTYALUI0 ¥ TIPUHUMATh OCO3HaHHbBIe pellleHHs], OPUeHTUPYSICh Ha MOPabHO-HPaBCTBeHHbIe HOPMBI U 1[eHHOCTH,
B TOM YHUCJIe B IeATe/TbHOCTU YUEHOTO;

0CO3HaHMe JTMYHOT'0 BK/a/ja B IOCTPOEHHE YCTOMUMBOro OyyILiero;

4) 3cTeTH4eCKOro BOCIUTAHHA:

3CTeTHUeCKOe OTHOILIeHWe K MUDY, BK/IFoUasi 3CTETUKY HayYHOTO0 TBOPUYECTBa, MPUCYIIero hbu3nyeckoil Hayke;

5) Tpy/10BOr0 BOCIIMTaHHUS:

WHTepeC K pa3nuHbeiM cepaM mpodecCroOHaNbHON /IesiTe/TbHOCTH, B TOM UHC/Ie CBSI3aHHBIM C (PU3MKOM M TeXHUKOW, yMeHHe COBepLIaTh
0CO3HaHHBIN BLIOOP OyAyIIel Mpodeccuu U peaM30BbIBaThH COOCTBEHHbBIE KU3HEHHbIE T1/TaHbl;

TOTOBHOCTB U CTIOCOOHOCTE K 00pa30BaHUIO U CaMO0OpPa30BaHUIO B 00/1aCTH (DM3MKK Ha TIPOTSHKEHUU BCeH YKU3HU;

6) 3K0/I0rHYeCcKOoro BOCIIUTaHUA:



c(OpPMHUPOBAHHOCTH FKOJIOTMYECKOU Ky/IBTYPbI, 0CO3HaHHe T/I00a/IbHOTO XapaKTepa 3KOJIOTHUeCKUX Mpobiem;

TNJIaHMPOBaHUe U OCYILeCTB/IeHHe [IeliCTBUI B OKPY>Karolleil cpe/ie Ha OCHOBe 3HaHUs Lie/iell yCTOMUMBOro pa3BUTHs YeslOBeuecTBa;

pacivpeHye OMbITa JesaTeTbHOCTH 9KOJI0TMUeCKOi HarpaB/IeHHOCTH Ha OCHOBe UMETOIIUXCS 3HaHUH 110 PU3KKeE;

7) leHHOCTH Hay4YHOr0 M03HaHMA:

c(OpMHPOBAHHOCTb MUPOBO33pEHHs], COOTBETCTBYIOILIEI0 COBPEMEHHOMY YPOBHIO pPa3BUTHS (PU3MUECKOUN HAYKU;

0CO3HaHMe 1|eHHOCTH Hay4YHOMH /1esiTe/IbHOCTH, TOTOBHOCTD B MpOLiecce U3yueHUst (Pr3MKU OCYILeCTBATh IPOEKTHYIO U UCCIe[j0BaTelbCKYH0
JlesiTeJTbHOCTh UHAVBU/yaIbHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe JeHCTBUSA
Ba3oBble loruyecKue JefcTBUsA:
CaMOCTOSITe/ILHO (JOPMYJTUPOBATh M aKTyaM3MPOBATh MPo0/ieMy, pacCMaTpHBaTh €€ BCeCTOPOHHE;
ompe/ieNsiTh 1|71 /lesITeJIbHOCTH, 3a/laBaTh MapaMeTphbl U KPUTEPUU UX TOCTHKEHUS;
BBISIB/ISITH 3aKOHOMEPHOCTH Y MIPOTUBOPEYMSI B pacCMaTprBaeMbIX (hHM3UUeCKUX SIBJIEHUSIX;
pa3pabatbIBaTh TIaH pelieHns Mpo0eMbl C YUETOM aHaIM3a UMEIOIIUXCS MaTepyalbHbIX U HEMaTepPHaIbHBIX PeCypCOB;
BHOCUTb KOPPEKTHUBHI B [|eATe/TbHOCTh, OLIEHUBaTh COOTBETCTBUE Pe3y/IbTAaTOB 1e/IsiM, OLIeHUBaTh PUCKHU TOC/Ie/ICTBUM /1eSITe/IbHOCTH;
KOOPJMHUPOBATh U BBITIO/IHATE PAOOTY B YCJIOBUSIX PeasibHOTO, BUPTYa/IbHOTO M KOMOMHUPOBAHHOTO B3aUMO/IeHCTBUS;
pa3BUBaTh KPEAaTUBHOE MBIIIIEHHE TTPY PellieHUH KU3HEeHHBIX TPo0ieM.
Ba3oBble ucciefoBaTe/NbCKHE JeHCTBUA:
BJIafieTb HAyUHOUW TePMUHOJIOTHEH, K/IFOUeBLIMU MOHSATHUSIMU U MeToZaMU (pr3nuecKoi HayKu;
BJ/IaZIeTh HaBbIKaMH y4eOHO-HCC/Ie/[OBaTe/IbCKONM UM TIPOEKTHOM JesiTe/IbHOCTU B 00/1aCTH (PU3WKH, CIIOCOOHOCTBIO W T'OTOBHOCTBIO K
CaMOCTOSITE/IbHOMY TTOMCKY MeTO/I0B pellieHus 3aZiau (pH3UUecKoro cofeprKaHusi, MpUMeHeHUI0 pa3/iInyHbIX MeTO/I0B MTO3HAHUS;
B/IQ/IETh BUAMHU JeSITe/TbHOCTH 0 TIOJYYeHUI0 HOBOTO 3HAHWS, €r0 WHTeprpeTalyd, TpeoOpa30BaHUI0 UM TIPUMEHEHWI0 B Pa3/IMUHBIX
yueOHbIX CUTYyalUsIX, B TOM YKCJIe TIPU CO3/lJaHUM yUeOHbIX TIPOEKTOB B 00/1aCTH (DU3UKH;
BBISIB/IATh TPUUYMHHO-C/Ie[ICTBEHHbIE CBSI3U U aKTya/JM3UpOBaThb 3a/lauy, BbIJBUraThb TUMOTe3y eé pellleHWs, HaXOJWUTb apryMeHTbI [Jisi
JloKa3aTe/lbCTBa CBOMX YTBep)KAeHUH, 3a/laBaTh IapaMeTpbl U KDUTEPUH PellleHus];
aHa/IM3UPOBaTh MOyYeHHbIe B XO/ie pellieHus 3a[jaud pe3y/bTaThbl, KPUTUUECKH OLIeHUBATh UX I0CTOBEPHOCTh, MPOTHO3MPOBATh M3MeHeHHe
B HOBBIX YC/IOBUSIX;
CTaBUTb U (POPMY/TMPOBaTh COOCTBEHHBIE 3a/lauM B 00pa30BaTe/IbHOM IeATeIbHOCTH, B TOM UKC/Ie TPU U3yYeHUH (U3UKHY;
JlaBaTh OLIEHKY HOBBIM CHUTYalLlMsIM, OLIeHUBATh ITPUOOPETEHHBIN OTIBIT;
yMeTb TIepeHOCUTh 3HaHUS 110 (PU3UKe B MPAKTHUECKYH0 00/1acTb XKU3He e Te/TbHOCTH;
yMeTb UHTEeTPUPOBaTh 3HaHUS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;
BbIJJBUraTh HOBBIE U/leH, TIpe/ijlaraTh OpUrMHa/bHbIe MOAXO/bI U PelleHus;



CTaBUTH TIPOOJIEMBI U 3a7lauM, JOIYCKAOIIHe abTePHATUBHBIE PEIleHusl.
Pa6ota c uadopmanueii:

BJIaZieTb HaBBIKAMM TIOyueHUs] WHMOpMaliy (PU3NUeCcKoro cofiepKaHusl U3 MCTOUHUKOB Pa3HBIX THMIIOB, CAMOCTOSTETHHO OCYI[eCTBISTh
TOUCK, aHaJTU3, CUCTeMAaTH3al[|MI0 U UHTepIpeTalvio nHGOpMaIMK Pa3/InyHbIX BUIOB U (hOpM Tpe/icTaB/IeHus;

OLIEHWBATh JJOCTOBEPHOCTh MH(OPMAIHH;

WCII0/Ib30BaTh CpeACcTBa WMH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pelleHWd KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U
OpraHu3al[MOHHBIX 3a/au C cob/rofieHHeM TpeOOBaHME 3PrOHOMUKM, TEXHHUKH 0e30IacHOCTH, TUTHMEHBI, pecypcocOepeXeHusi, TPaBOBBIX U
TUUECKUX HOPM, HOpM MH(OPMaILIMOHHOW Oe30MacHOCTH;

C03/1aBaTh TeKCThI (PU3MUECKOTO COJiepKaHHUsI B Pa3/IMUHBIX hopMaTax C yuéToM HazHaueHHst uHGOpMaIvK U 1ieJIeBOU ayJUTOPUH, BBIOMpast
ONTUMAbLHYIO0 (POPMY TIpe/iCTaBIeHUs U BU3yau3aliu.

KoMMyHHUKaTHBHbIe YHUBepCa/IbHbIe YUeOHbIe JelCTBHA:

OCYIIeCTB/ISATh 0OIIleHre Ha yPOKax (pr3MKK U BO BHEYDPOUHOM /lesiTe/IbHOCTH;

pacrio3HaBaTh MpeAroChlIKHM KOH(IUKTHBIX CUTYalMid U CMArYaTh KOH(IUKTHI;

Pa3BEpPHYTO U JIOTUYHO U3/1araTb CBOIO TOUKY 3PEHHS C UCTI0Ib30BaHUEM SI3bIKOBBIX CPE/ICTB;

MOHKMMAaTb U UCTI0/Ib30BaTh MPerMylliecTBa KOMaHAHOM U UHIUBUAYa/bHOW PabOThI;

BbIOMpATh TEMaTUKY U METO/[bl COBMECTHBIX JeHCTBUM C yUéTOM OOIMX UHTEPeCOB M BO3MOXXHOCTEM KaXK/[0ro ujieHa KOJIJIeKTHBa;

NPYHUMAaTh Lie/IM COBMECTHOW [iesiTe/IbHOCTH, OpPraHM30BbIBaTb M KOOPAWUHUPOBATH JEWCTBUS MO €€ [OCTV)KEHHIO: COCTaB/ATh I/IaH
JeCTBHIA, pacripefiesisiTh POJIM C YYETOM MHEHUI yUaCTHUKOB, 00CY’K/aTh pe3y/IbTaTbl COBMECTHOU PaboThI;

OLIeHMBAaTh KaYeCTBO CBOETO BK/Ia/la M KaXX/J0r0 YYaCTHUKA KOMaH/[bl B OOIIHIA pe3y/bTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

TpeJyiaraTb HOBbIe [TPOEKThI, OLeHUBATh U/ler C ITO3ULMA HOBU3HBI, OPUTMHABHOCTH, [IPAKTUUeCKOW 3HAYMMOCTH;

OCYIIeCTB/IATh TIO3WTHBHOE CTpaTernuyeckoe IIOBeJileHHe B pPa3/MUHBIX CUTYalUsX, TMPOSBIATH TBOPUECTBO U BooOpakeHHe, OBITh
VHULIMAaTUBHBIM.

Pery/isTUBHBbIE yHHBepPCa/IbHbIE yUeOHbIe JeHCTBUA
Camoopranu3anus:
CaMOCTOSITEJILHO OCYILEeCTBJISATh TTO3HABATEBHYIO /1eATeIbHOCTh B 007acTH (U3MKM U aCTPOHOMUH, BBISBJISITH IMPO0JIEMBI, CTaBUTh U
(hopMyMpoBaTh COOCTBEHHbBIE 3a/IauM;
CaMOCTOSITE/IbHO COCTABJISATh TUIAH PEIeHHWsl PacUuéTHBIX M KaueCTBEHHBbIX 3a/lay, IJIaH BBITIOJIHEHHsI MPAKTUUeCKOW paboThl C yUuETOM
HUMEOIIMXCSI PeCypCoB, COOCTBEHHBIX BO3MOXKHOCTeM U MperouTeHUI;
JlaBaTh OLIEHKY HOBBIM CUTYAaLIUsIM;
PaCIUPSATh paMKH y4eOHOT0 TIpeZiMeTa Ha OCHOBE JIMUHBIX MPe/ITIOUTeHNH;
JleJ1aTh OCO3HAHHbBIN BbIOOP, apryMEeHTUPOBATh €ro, OpaTh Ha cebsi OTBETCTBEHHOCTD 3a PEIeHHE;



OLIEHUBATh NTPUOOPETEHHBIN OIIBIT;

crocoO6CTBOBaTh (POPMHMPOBAHUIO W TPOSIBJIEHUIO 3PYAMLIMKM B 00/1aCTH (DU3MKH, TIOCTOSIHHO TIIOBBIIIATH CBOW 00Opa30BaTe/IbHBIA U
KY/bTYPHbIH YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHATbHBIH HHTE/IVIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPDPEKTHBEI B ZIeSITe/TbBHOCTD, OLIEHUBATh COOTBETCTBHE Pe3yJ/IbTaTOB IIe/IsiM;

BJIa/IeTh HAaBbIKAMH TMO3HABATeTbHOM peyIeKCUM KaK 0CO3HAHUSI COBEPIIaeMbIX ZeMCTBUI U MBIC/TUTE/bHBIX MPOIECCOB, UX Pe3yJ/bTaTOB U
OCHOBaHMU;

WCTI0/b30BaTh MPUEMBI pedieKCUH A1JIsl OLeHKH CUTYaLliH, BbIOOpa BEPHOTO peLlieHMs;

yMeTb OLIeHUBAaTh PUCKU U CBOEBPEMEHHO TIPUHUMATD PelleHUs TI0 UX CHIPKEHHIO;

MIPUHUMATh MOTHBBI U apT'YMEHTHI IPYTUX MPHU aHa/INU3€e Pe3y/IbTaToB [eSTe/TbHOCTH;

MIPUHUMATD Ce0sl, TOHUMasi CBOM HeZIOCTaTKK U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apT'YMeHTHI IPYTUX TP aHa/lu3e pe3y/IbTaToB JesiTeTbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO APYTUX Ha OIIUOKH.

B miporjecce JOCTW)KeHUS] JTMYHOCTHBIX Pe3y/bTaTOB OCBOEHUsI TMPOrpamMMbl 10 (pu3MKe [71s1 YPOBHSI CpeJHero oO1ijero obpa3oBaHUs Y
00yuaroIIXCst COBEPIIIEHCTBYETCS SMOLIMOHAIBHBIN UHTEJIIEKT, TIPe/TIoararoliui copMUpPOBaHHOCTb:

CaMOCO3HaHUsI, BK/IIOUAOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOIL[MOHANBbHOE COCTOSIHWE, BH/IETh HAIlpPaB/IEHUs pa3BUTHS COOCTBEHHOM
9MOLIMOHA/ILHOM cephl, ObITH YBEPEHHBIM B cele;

CaMOperyMpOBaHus, BK/IIOUAIOIIEr0 CaMOKOHTDPOJIb, yYMeHWe TIPUHUMATh OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIoCOOHOCTh
a/IarTUPOBATHCS K IMOI[MOHA/IbHBIM U3MEHEHUSIM U TPOSIBJISITh TUOKOCTh, OBITh OTKPBITHIM HOBOMY;;

BHYTpPEeHHell MOTHBAI[UM, BK/IIOUAOIIeH CTpEeM/IEHHE K JOCTHKEHHIO I1eJIU M YCIexy, ONTHMHU3M, UHULIMaTUBHOCTb, YMEHUE IelCTBOBATh
HCXO/Isl U3 CBOMX BO3MOKHOCTEH;

IMITaTHH, BK/IFOYAIOIed CIOCOOHOCTh MOHMMAaTh 3MOIL[MOHATIbLHOE COCTOSIHHE APYTHX, YUUTHIBATH €ro TPH OCYIIeCTBIeHHWH OOIeHus,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMA/IbHBIX HABBIKOB, BK/IFOUAIOIIMX CHOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C APYTUMH JIIOJbMH, 3a00THUTHCS, TPOSB/ISATh MHTEPEC U
paspelatb KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATHI

K konily obyuenust B 10 K/iacce rnpegMeTHbIe pe3y/bTaThl HA 6@30BOM YpPOBHE JIO/DKHBI OTpa)kaTh C(POPMUPOBAHHOCTL Y OOYYarOIIMXCS
YMeHUM:

JIeMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (PU3MKH B OPMUPOBAHMM COBPEMEHHOW Hay4YHOM KapTUHbI MUPa, B Pa3BUTUH COBPEMEHHOM
TeXHUKU U TeXHOJIOTUM, B MPAKTUYECKOU J1eITe/IbHOCTH IO/ eH;



YUUTBIBATh TPAaHULIbI IPUMEHeHHsT M3yUeHHBIX (U3NUeCKNX MOjeseii: MaTeprasbHasi TOUKa, WHepIMaibHas CUCTeMa OTCYETa, abCOMOTHO
TBEpPJ0€ TeJo, UJeanbHbIN Ta3, MO/le/IM CTPOEHUS ra30B, KUAKOCTeN U TBEP/BIX TeJsl, TOUeUHbIN 3/1eKTPUUeCKUl 3apsi/i TpU pellieHUH (pu3nuecKux
3ajau4;

pacrio3HaBaTh (u3nuecke siBeHUs (TPoLiecchl) M OOBSICHATh UX Ha OCHOBE 3aKOHOB MeXaHWKH, MOJIEKY/ISIPHO-KUHEeTHUeCKOol Teopuu
CTPOEeHMsI BeIlleCTBa U 3/IeKTPOJAMHAMUKNA: PABHOMEPHOe 1 PaBHOYCKOPEHHOe TPSIMOJIMHEeHOe [IBIKeHHe, CBOOO/IHOe Tia/ileHre TeJl, ABIKeHre 110
OKPY)KHOCTH, UHEPLHs, B3auMogencTBre Tes, nuddysusi, 6poyHOBCKOe ABWKeHHe, CTPOeHUe KUJKOCTe U TBEPABIX Tesl, h3MeHeHue 00bEéMa Tes
TIpU HarpeBaHWH (OXJIaXK/IeHWH), TeIJIOBOE paBHOBECHe, MCTlapeHre, KOH/leHcalysl, Ti/laB/ieHre, KpUCTa/yii3alys, KAreHye, BIaKHOCTb BO3/yXa,
TMOBBIILLIEHHWE [JaB/IeHus ras3a [Py ero HarpeBaHUU B 3aKPbITOM COCY/ie, CBsI3b MeXX/y IlapaMeTpamMy COCTOSIHUS rasa B U30IpoLieccax, 3/1eKTpu3aLys
TeJs1, B3aUMO/|eHCTBHe 3apsi/iOB;

OTMChIBaTh MeXaHWYeCKoe JBIKeHHe, UCI0/b3ys (r3ndyecKre BeJIMUMHBL: KOOpJUHATA, MyTh, IlepeMellleHre, CKOPOCTh, YCKOpeHue, Macca
TeJsla, CUaa, UMIY/bC Tesa, KWHeTUYecKasi SHeprusi, MoTeHL[a/lbHas SHeprusi, MexaHndyeckass pabota, MexaHUuUecKasi MOIIIHOCTb; TIPU OMKUCaHUU
NpaBW/IbHO TPAaKTOBaTh (PM3MUECKUI CMBIC/ UCMO/b3yeMbIX BeWUMH, X 0003HaueHUs U eJUHULbI, HAXOANUTh (JOPMYJIbl, CBSI3bIBAIOIIIYE JaHHYIO
(u3MYeCcKyro BeJIMYMHY C APYTMMU BeJIMUMHAMU;

OTMChIBAaTh M3yueHHbIe TeIJIOBble CBOMCTBA Tes W TEIJIOBble SIBJIEHUs, UCIO0/b3ysl (U3MUeCcKre BeJWUYMHBI: JlaBjieHue ras3a, Temreparypa,
Cpe/iHssl KUHeTUYeCKasi SHeprusi XaoTUYeCKOro BUKeHUs MOJIeKYJI, CpeIHeKBa[paTUYHasi CKOPOCTb MOJIEKYJI, KOJIMUeCTBO TeIJIOThbl, BHYTPEHHSS
3Heprusi, pabora rasa, KO3QQULIMEHT T0JIe3HOr0 /AeHCTBUS TEerJIOBOTO JBUTAaTesisl; TIPYU OMMCAHUM MPAaBUILHO TPAKTOBaTh (PM3UUYECKUM CMBICI
WCTI0/Ib3yeMBIX BeJIMUMH, WX 0003HaueHUs M eJUHHULbl, HaXOAWUTb (OPMYJIbl, CBsi3bIBalOIMe JaHHYH (U3UUECKYI0 BeJWYMHY C ApPYTMMH
BeJINYMHAM;

OTMChIBAaTh U3YyUeHHbIe 3/1eKTpPUYeCcKre CBOMCTBA BellleCTBa M 3/eKTpUUecKue siBjieHUs (TIpoLiecchl), UCTIONb3Ysl (U3NUecKre BeTUUUHBI:
3JIeKTPUYECKU 3apsif|, 3/1eKTpUUecKoe Iose, HanpssKEHHOCTD T10J1s, MOTeHLUasl, pa3HOCTh MOTEHLUA/IOB; MPY ONKCaHWUM MPaBUIbHO TPAaKTOBaTh
¢bu3ruecKuii CMbIC/ UCT0/Ib3yeMbIX BeJIMUMH, X 0003HaUeHHUs U eIMHULIBL; YKa3bIBaTh ()OPMYJIbl, CBS3bIBAOLIME JaHHYIO (PU3UUECKYHO BEJTMUMHY
C IPYTMMH BeJIMUMHAMY;

aHa/IM3UpOBaTh (M3MUeCKre MPOLeCChl U SIBJIeHHs], UCTO0/b3ysl (U3NUecKre 3aKOHbI U MPUHLIMITBL 3aKOH BCeMUPHOTro Tsarotenus, I, I u 111
3akoHbl HBIOTOHA, 3aKOH COXpaHeHHsI MeXaHW4YeCKOW SHepruM, 3aKOH COXpaHeHWs] WMITy/IbCa, MPUHLMI CyNepro3vuLiuu CWJj, TPUHLIUII
paBHOMNpaBUSl WHEepLMaJbHBIX CUCTEM OTCYETa, MOJEKY/ISIPHO-KWHETUUeCKYI0 TeOpHI0 CTPOEHMs BellleCTBa, Ia30Bble 3aKOHBI, CBSI3b CpeJHel
KUHETHYeCKOW SHEepryuu TeIyIOBOro [BIDKEHWsS MOJIeKyJ C abCO/MFOTHOM TeMrepaTypoy, IepBbld 3aKOH TepMOJMHAMHUKH, 3aKOH COXPaHeHHs
3/1IeKTPUYECKOro 3aps/ia, 3akoH KysioHa, py 5TOM pas3niyaTth C/I0BECHYH (OPMY/IMPOBKY 3aKOHA, €ro MaTeMaTUueckoe BbIpa)KeHUe U YCIO0BHUS
(rpaHwMLIBI, 06/1aCTH) TIPUMEHUMOCTY;

OOBSICHATHL OCHOBHbIE TIPUHLIMITBI JIeHCTBUS MalllMH, TPUOOPOB M TeXHUYECKUX YCTPOWMCTB; pa3/uyaTb YCIOBUSI HUX Oe30racHOro
VICTI0/Ib30BaHUS B [I0BCE/IHEBHOW KU3HU;

BBITOJ/IHATE SKCIIEPUMEHThI TI0 UCC/IelOBaHUI0 (PU3UUECKUX SIBJIEHWH M TMPOLIECCOB C HUCII0/Ib30BaHHUEM MPSIMBIX U KOCBEHHBIX M3MepeHUH,
npy 3ToM (QOPMYJIMpPOBaTh MpobseMy/3ajjauy U THIOTe3y yueOHOrO 3KCIepUMeHTa, COOMpaTh YCTaHOBKY W3 TIPe/IOKeHHOTO 000pyJoBaHMS,
MPOBOJUTH OMNBIT U (POPMYJIMPOBATh BbIBO/bI;



OCYILIeCTBJIATh TIPSIMble ¥ KOCBeHHble HW3MepeHHs (H3WUYeCKUX BeJIMUWH, MPU 3TOM BbIOMpPATh OMNTUMA/bHBIA CITIOCOO W3MepeHus U
HCII0/1b30BaTh W3BECTHbIE METO/IbI OLIEHKU TTOTPEIIHOCTeN n3MepeHui;

HCCIeOBaTh 3aBUCHMMOCTH MeXAY (U3NUeCKUMH BeJMUMHAMU C HCTIOJb30BAaHHWEM TMPSIMBIX W3MEpPeHHH, TMPU 3TOM KOHCTPYUPOBATh
yCTaHOBKY, (DUKCHUPOBaTh pe3y/bTaTbl TMOTYYeHHOW 3aBUCHMOCTH (U3WUECKHUX BeJWUYMH B BUJe Tabiul] U rpadukoB, AenaTb BLIBOJBI IO
pe3yJibTaTaM UCC/Ie[IOBaHUSI;

cobsro/iaTh TipaBWsia 6e30MacHOTo TPy/ja NP NPOBeJIeHUH MCCIe0BaHWi B paMKax yuyeOHOT0 SKCIleprMeHTa, YaeOHO-HCCie/[0BaTe/TbCKON
U TPOEKTHOM JIeATeIbHOCTU C UCTIO/Ib30BaHWEM M3MePUTe/TbHBIX YCTPOKCTB U JTabopaTOpHOTO 000pY10BaHMS;

pelllaTb pacyéTHbIe 3aJjauM C SIBHO 3a/laHHOM ()M3UUeCKON MOJe/blo, UCTIOMNb3ys (H3UuecKre 3aKOHbl M MPUHLIUIILI, HA OCHOBE aHa/v3a
yCJ/IOBUSL 3aflaudl BbIOMpaTh (PU3NUECKYI0 MOJiesib, BbIeSITh (U3NUecKrde BeTMUUHBI U OPMYJIbl, HeOOXOUMbIe i e€ pelleHus], TIPOBOJUTh
PacuéThl ¥ OLIeHWBATh PeaibHOCTh MMOTyYeHHOT 0 3HaUeHUs PU3nUeckoi BeJTMUMHbI;

pelllaTh KaueCTBeHHbIe 3a/laui: BBICTPaMBaTh JIOTHUECKH HEMPOTHBOPEUHBYIO 1IETIOUKY pacCyKZAeHU C Oropoil Ha M3yueHHbIe 3aKOHBI,
3aKOHOMEPHOCTHU U (hr3UUecKue sIBJIeHUS;

WCTIONb30BaTh TPU  pellleHnd y4eOHBIX 3a/lad  CoBpeMeHHble WH(OpMal[MOHHBIE TEXHOJIOTUW [Jis TIOMCKa, CTPYKTypHUPOBaHWUS,
VMHTEprNpeTaliid W TIPe/CTaB/ieHUs] y4eOHONW M Hay4YHO-TIOMY/SIpHONM WH(OPMAIUH, TIOJYYeHHOW W3 Pa3/IMYHbIX MCTOUHUKOB, KPUTUUYECKH
aHaJIM3UPOBAaTh I0/IyyaemMyto UHPOPMaLHIO;

TIPUBO/IUTh TIPUMEPhI BK/aZla POCCUMCKUX M 3apyOe)KHBbIX yUEHBIX-(H3UKOB B pa3BUTHE HayKW, 0OBLsSICHEHHE TMPOLIeCCOB OKPY>KAOIero
MHpa, B pa3BUTHeE TEXHUKU W TEXHOJIOTUM;

HCTI0/Ib30BaTh TeOpPeTHUeCKHe 3HaHUS 110 (pr3KKe B TTOBCeJHEBHOM >KMU3HU /IJ1s1 00ecrieueHurs: 6e30macHOCTH TIpY o0paltieHnu ¢ pubopamu U
TeXHUUECKUMH YCTPOMCTBaMH, /ISl COXpaHeHUsl 3[0POBbsi ¥ COOJTIOZIeHUsI HOPM 9KOJIOTMYeCKOTO TIOBeZIeHUsI B OKPY KarolLleid cpejie;

paboTaTh B TpYyIe C BBINOJHEHWEM Pa3/IMUHBIX COLMA/JbHBIX PpOJIeH, TJIaHWPOBaTh pPabOTy TpyMmbl, paljMOHA/JLHO pacIpeensTh
00513aHHOCTH W TIJIAHUPOBATh JeITe/IbHOCTb B HECTaH/apPTHBIX CUTYyalUsiX, a[jleKBaTHO OLIEHWBaTh BKJ/aJ, KaXKJOT0 U3 YYaCTHUKOB T'DYIIbI B
pellieHre pacCMaTPUBaeMOM MPOOJIeMBI.

K koH1y o0yuenusi B 11 kjiacce npegMeTHbIe pe3y/bTaThl HA 0a30BOM ypOBHE /IO/DKHBI OTPaKaTh COPMUPOBAHHOCTH y 00yUarOIUXCs
yMeHUM:

JIeMOHCTPUPOBaTh Ha MpUMepax poJib U MeCTo (PU3MKH B (POPMUPOBAHUM COBPEMEHHOW Hay4YHOM KapTUHbI MUPA, B Pa3BUTUH COBPEMEHHOM
TeXHUKU U TeXHOJIOTUM, B PaKTUUeCKOM /lesITe/IbHOCTH JTFO/ieH, 11e/I0CTHOCTh U eIMHCTBO (PU3HMUeCKOl KapTHHbBI MUDa;

YUUTBIBaTh TPaHULIbl IPUMEHEeHUs] U3yUeHHbIX (PU3MUeCcKUX MoJesieli: TOueuHbll 37eKTpUUYecKuil 3apsifi, iyd CBeTa, TOUeUHbIA MCTOUHUK
CBeTa, sifiepHasi Mo/ie/ib aTOMa, HyK/IOHHast Mo/jeJIb aTOMHOT'O sifipa MpU pellieHUH (Hr3UdYecKUx 3a/1ay;

pacrio3HaBaTh ¢u3NUecKrde siBieHUs (Mpollecchl) M OOBSCHSATH MX HAa OCHOBE 3aKOHOB 3/€KTPOAWHAMMKH W KBAaHTOBOW (DU3HKU:
3/1IeKTpryYecKasi IpOBOJAUMOCTD, TeIJIOBOE, CBETOBOE, XMMUUECKOe, MarHUTHOE [eMCTBUSI TOKa, B3aUMO/EICTBUe MarHUTOB, 37eKTPOMarHWTHast
WH/IYKIUS, TeHCTBYe MarHUTHOTO TI0J1s1 Ha MIPOBOAHUK C TOKOM U ABVDKYIIUICS 3apsifi, 37IeKTPOMarHUTHBIE KOJIeOaHUsI U BOJTHBI, TIPSIMOJTHHEHHOE
pacripocTpaHeHue CBeTa, OTpa)KeHUe, rpejioM/ieHne, HHTepdepeHLus, AUdpakLys U Nospy3alus CBeTa, JUCepcHs CBeTa, (POTO3/1eKTpUUecKHil



3pdexT (dhoTosddekT), CcBeTOBoe JaB/eHHe, BO3HUKHOBEHME JIMHEMYaToOro CIieKTpa aToMa BOJOpOJa, eCTeCTBeHHass W MCKYCCTBeHHast
Pa/IM0aKTHBHOCTE;

OTMChIBATh U3yueHHbIe CBOMCTBA BelljeCTBa (3/1eKTpUUYeCcKre, MarHUTHbIE, ONITUYeCKHe, 3/IeKTPUUYECKYIO IPOBOIMMOCTh Pa3/IMUHbIX Cpefl) U
5/IeKTPOMarHuTHble siBJeHUs1 (IIPOLecChl), UCTIOMNb3Ysl (PU3NUecKue BeJMUYMHBI: 3/1eKTPUUYECKUN 3apsifi, CUa TOKa, 37eKTpPUUeCcKoe HarlpspKeHHe,
3/IeKTPHUECKOe COTIPOTUBJIEHHE, Pa3HOCTh TMOTEHLIMA/NOB, 3/eKTPOABIDKYIAs Cria, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJs, cuaa Amriepa,
cuna JlopeHIa, MHAYKTUBHOCTb KATYIIKH, SHEPrUsi 37eKTPUYeCKOTO W MAarHUTHOTO TIOJIeH, Mepuoj, U 4acToTa KoiebaHuil B KomebaTesbHOM
KOHTYDe, 3apsi/i ¥ CHJia TOKa B TpOLiecce TapMOHUUECKUX 37IeKTPOMarHUTHBIX KoJsiebaHui, POKyCcHOe pacCTOsiHMe U ONTUYecKasi CUjla JIMH3bI, TIPU
OMUCAHUM TIPaBW/IBHO TPAKTOBAaTh (U3MUECKUM CMBICT MCII0/Ib3yeMbIX BelMWYMH, KX OO0O3HaueHWs M eJUHULIbL, YKa3bIBaTb (OPMYJIb,
CBsI3bIBAOLLMe JaHHYIO (PU3MYECKYI0 BeJIMYMHY C APYTUMU BeJTMUMHAMU;

OTKMChIBAaTh M3yUeHHble KBAHTOBbIE SIBJIEHHSI U MPOLIECChI, UCIOJIb3ys (PU3NUeCKre BeJMUMHBL: CKOPOCTh 3/1eKTPOMAarHUTHBIX BOJIH, [/IMHA
BOJIHBI ¥ UAaCTOTa CBeTA, SHEPIUsi U UMITyJIbC (POTOHA, IePUOZ, TToJIypaciajia, SHeprus CBsi3¥ aTOMHBIX si/iep, PU OMKMCAaHUU MPaBUIbHO TPAKTOBAThb
¢bu3nuecKuil CMbIC/ UCTIO0/b3yeMbIX BeJIMUMH, UX 0003HaueHWs U eIMHULIbI, YKa3bIBaTh ()OPMYJIbl, CBSI3bIBAOLIME JaHHYIO (PU3UUECKYHO BeJTMUMHY
C [pyT¥MH BeJIMYMHAMHU, BBIUMCIATE 3HaUeHue (pr3nueckor BeJIMYUHbI;

aHa/IM3UpOBaTh (PU3MUeCKHe MPOLeCChl U SIBIeHUSs], UCI0/b3Yys (Pr3ruyecKre 3aKOHbI M IIPUHLUIIBL: 3aKOH OMa, 3aKOHbI 110C/1e/l0BaTe/IbHOIO
Y TapajieJibHOTO COe[MHeHUs TPOBOJHUKOB, 3aKOH JIxoyns—J/leHLja, 3aKOH 3/IEKTPOMarHUTHOM WHAYKLMY, 3aKOH TNPSMOJIMHEMHOTOo
pacripocTpaHeHUsl CBeTa, 3aKOHbI OTPakeHHUsl CBeTa, 3aKOHbI IpeJIoMJIeHHsI CBeTa, ypaBHeHHe DUHIITelHa [y ¢poTo3ddeKTa, 3aKOH COXpaHeHUs
SHepryy, 3aKOH COXPaHeHWs MMILY/IbCa, 3aKOH COXPaHeHUs 3/1eKTPUYeCKOro 3apsija, 3aKOH COXpaHeHHs MacCOBOrO YMC/a, NMOCTyJaThl bopa,
3aKOH paJMOaKTUBHOIO pacraja, MpyU 3TOM pas3/idyaTh CAOBECHYIO (OPMY/IMPOBKY 3aKOHAa, €ro MaTeMaTH4eCKoe BbIpa)KeHUe M YC/IOBHUS
(rpaHu1Bl, 006/1ACTH) TIPUMEHUMOCTH;

oripe/ieNiATh HarpaB/ieHHe BeKTOpa MHAYKIMM MarHWTHOT'O T10J1sI IPOBO/IHMKA C TOKOM, CUJTbl AMriepa 1 cuiibl JIopeH1ia;

CTPOUTD U OMUCHIBaTh M300pakeHue, CO3/jaBaeMoe TJIOCKUM 3epKasioM, TOHKOM JIMH30M;

BBIMOJ/IHATE SKCIIEPUMEHThI TI0 UCC/IeIOBaHUIO0 (PU3MUeCKUX SIBJIEHHMH U MPOLIeCCOB C MCMO/Ib30BaHMEM IPSMbBIX U KOCBEHHBIX W3MepeHUN:
npy 3ToM (GOpMYJIMpPOBaTh MpobseMy/3ajjauy U THIOTe3y yueOHOrO 3KCIepUMeHTa, COOMpaTh YCTaHOBKY W3 TIPeIOKeHHOTO 000pyJoBaHMS,
MIPOBO/IUTH OMBIT U (HOPMYJTUPOBATH BHIBO/bI;

OCYILIeCTB/IATh TIPSIMble M KOCBeHHble M3MepeHUs] (U3MUEeCKUX BeJMUYUH, NPU 3TOM BbIOMpaTh ONTUMAa/bHBIA CrOCOO M3MepeHHs U
VCT0/1b30BaTh U3BECTHbIE METO/ibl OLIEHKH MOTPeIHOCTel U3MepeHU;

WCC/IeloBaTh 3aBUCUMOCTH (M3MYECKHUX BeJMUMH C HCIO/b30BaHMEM TMPSIMbIX H3MepeHHM: MpU 5TOM KOHCTPYHMPOBaTh YCTAHOBKY,
¢buKcupoBaTh pe3y/bTaThl MOMYYeHHOW 3aBUCUMOCTU (M3MUECKHUX BeIWUMH B BHe Tabiul U rpadukoB, [ienaTh BBIBOJbI M0 pe3yJ/bTaTaM
HCCIIeIoBaHus;

cobsrofiaTh TipaBusia 6e30MacHOro Tpy/ia MpH MPOBeJieHUH UCCIe[j0BaHU B paMKax yuyeOHOro sKcIieprMeHTa, YueOHO-HCCie/[0BaTe/IbCKON
Y TIPOEKTHOM JIeATeIbHOCTH C WCTI0Ib30BaHEeM H3MepHUTe/bHBIX YCTPOHCTB U JJabopaToOpHOTO 060py10BaHMUS;



pelllaTh pacyéTHbIe 33JjauM C SBHO 3a/laHHOM (DM3UUeCKON MOZe/blo, UCTIONb3ys (r3uuecKre 3aKOHbI M TIPUHLIUILI, Ha OCHOBe aHa/M3a
yCJIOBUSL 3aflau BbIOUpATh (PU3MUECKYIO MO/e/b, BbIIENSITh (GU3UUeCKHe BeTMUUHBI U OPMYJIbI, HEOOXOUMBIE IJis €€ pelleHus], TIPOBOJUTh
pacyéThbl ¥ OLIeHUBATh PeasibHOCTb MOTYUYeHHOT0 3HaueHUsl (PU3nUeCcKol BeJIMUMHbI;

pelllaTh KaueCTBeHHbIe 3ajlauM: BbICTpauWBaTh JIOTUUECKU HEPOTHMBOPEUMBYIO LIEMIOUKY PACCY)KJAeHWN C OMopod Ha H3yuyeHHble 3aKOHbI,
3aKOHOMEPHOCTHU U (hr3UuecKue siBJieHus;

WCTO/b30BaTh TPU  peIleHWd y4YeOHBIX 3a/lad  COBpeMeHHble HH(OpMaI[MOHHBbIE TEXHOJIOTUW /I TIOMCKa, CTPYKTypHUPOBaHWUS,
VHTepIIpeTaliui W TIpe/CTaB/eHUss y4eOHOM M HayUHO-TIOMY/ISPHOM WH(OpMAaIM, TIO/JyUeHHOM W3 pa3/JWUHbIX HCTOUHUKOB, KPUTUUECKU
aHa/IM3MPOBaTh T0/y4aeMyro UH(GOpMaIuio;

OOBSICHATh MPUHLIUIIBI AeWCTBUSI MAIllWH, MPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3ivuaTh yCJIOBUsS WX 0e301acHOTO WCIIOh30BAHUS B
TOBCeIHEBHOU »KU3HU;

TIPUBO/IUThH TIPUMEpPHI BK/Ia/la POCCUNUCKUX U 3apYOeXKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HayKW, B 0ObSICHEHUeE TPOLIeCCOB OKPY>KAOILlero
MHpa, B pa3BUTHE TeXHUKU U TeXHOJIOTUM;

HCIT0/Ib30BaTh TeOPETHUUECKHe 3HAHUS 110 (hM3HKe B ITOBCEAHEBHOM YKU3HU /111 0becrieueHyst 6€301acHOCTH MpH obpalieHrny ¢ MprOopamMu U
TeXHUYEeCKUMU YCTPOUCTBAaMH, [JIjisi COXPaHEHHUs 3/[0POBbsI U COOJIIOIeHNUsT HOPM 3KOJIOTMYeCKOT0 TIOBeZIeHHsT B OKpY Karolleld cpejie;

paboTaTh B TpyIe C BBINOJHEHWEM Pa3/IMUHBIX COLUA/JBLHBIX pOJIeH, TMJIaHUPOBaTh PAabOTy TpyNMbl, palrjMOHa/JLHO pacrpeensTh
00513aHHOCTH ¥ TIJIAHUPOBATh /leATeHbHOCTh B HECTAHJAPTHBIX CHUTYalUsX, afleKBaTHO OL[eHWBATh BKJIAJ, Ka)KAOr0 M3 YYaCTHUKOB TPYIIIbI B
pellieHre pacCMaTpUBaeMok TIPO0JIeMBI.



TEMATHNYECKOE INTAHUPOBAHUWE
10 K/TACC

Ko/mmuecTBo yacoB JJIeKTPOHHBIE
Ne /i HaumeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
) MPOrpaMMbI Bcero KonTpoakHebie | IlpakTHyieckue oOpa3oBarTe/bHbIE
paboThI paboThI pecypesi
Pazgen 1. PU3NUKA N1 METO/IbI HAYUHOI'O ITIO3HAHUSA
1.1 PusrKa U MeTO/ibl HAyYHOI'O [I03HaHUS 2 itlffsj-]/ljr?:cllisigrci/[;f4lbf72
Wtoro no pa3geny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemartuka 5 Bubmiorexa [JOK
' https://m.edsoo.ru/7f41bf72
BubmoTeka 1IOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPaHEHUSI B MEXaHUKe 6 1 1 EE:::/?&T;;S?}; t41bE72
://m. U
Wtoro no pa3peny 18
Paszgen 3. MOJIEKYJIAPHAS ®U3NKA U TEPMOJNHAMMKA
31 OCHOBBI MOJIEKYJ/IIPHO-KUHETHYECKOU 9 1 bubnuoreka IIOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmmoreka LIOK
3.2 OCHOBBI TepMOUHAMUKU 10 1 https://m edsoc])_[ru/7f41bf72
3.3 ArperaTHble COCTOSIHUS BellleCTBa. 5 bubmoreka IIOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

@®az0BbIe NePexXo/bl

https://m.edsoo.ru/7f41bf72

Ntoro no pa3peny 24

Pa3pen 4. SJIEKTPOJVNHAMUMKA
4.1 DJIEKTPOCTaTHKa 10 bubmorexa [JOK

https://m.edsoo.ru/7f41bf72

40 [TocTOsIHHBIN 37eKTpUYecKuil TOK. TOKM B 1 Bubmoreka IIOK

' pas/IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72

Wtoro no pa3peny 22

PesepBHOe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 K/TACC

KonnuecTBo uacos JJ/IeKTPOHHbIE
Ne i/ HaumeHoBaHMe pa3je/ioB U TeM (mmdposrbie)
) NpOrpamMMsl Bcero KonTposbuere | TIpakTHyeckue oOpa3oBaTe/IbHbIe
paboThI paboTsI pecypceI
Paspen 1. 9JIEKTPOJUHAMMKA
11 MarsuTHoOe 1osie. 3/1eKTpOMarHUTHast 1 1 3 bubnuoreka LIOK
' UH/YKLIS https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 11
Paspen 2. KOJIEBAHUSA 11 BO/IHBI
21 MexaHunyeckye ¥ 3/1eKTpPOMarHuTHbIe 9 1 bubnuoreka LIOK
' KonebaHus https://m.edsoo.ru/7f41c97c
99 MexaHnyeckue 1 3J1eKTPOMarHUTHLIE 5 1 bubnuoreka LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 Bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c
Wroro no pa3peny 24
Pa3gen 3. OCHOBBI CIIEIITMAJTIbHON TEOPUM OTHOCHUTE/IPHOCTHU
31 OCHOBBI crieruanbHOU TEOPUU 4 1 bubmoreka LIOK
' OTHOCUTE/IbHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 4
Pa3zpen 4. KBAHTOBASA ®U3NKA
4.1 DJiIeMeHTbl KBAHTOBOW OMTHUKU 6 bubmoteka LJOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

42| Crpoere arova 4 i etipo 1o
4.3 ATOMHOE A7pO > Etifs??ritgggg};fﬂﬂk
Wroro no pa3peny 15
Paszpen 5. 3JIEMEHTBI ACTPOHOMMU 1 ACTPODPU3UKN
5.1 OneMeHTbI aCTPOHOMUM U aCTPO(U3UKHU 7 ng:;ﬂ?:g;?ﬁ}; £41c97c
Nroro nio pasgeny 7
Paszgen 6. OBOBITAIOIIIEE IIOBTOPEHUE
6.1 O06obmaroiiee TOBTOPeHME 4 ng:;f::;iii}; £41c97c
Wtoro no paspeny 4
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IIOYPOUYHOE IVTAHUPOBAHHWE

10 K/TACC
KosinuecTBo yacos O/IeKTPOHHBIE
Ne T Jara nu¢poBbIe
eMa ypoka
n/n P Bcero KoHTpo/bHE! TIpakTHyeckue u3yueHHuss | oOpa3oBare/bHbIe
e padoTbI padoThI pecypesi
bubmmoreka LIOK
®dusuka — Hayka o rnpupoje. Hayunslie
1 1 https://m.edsoo.ru/ff0c
MeTO/bl [TI03HaHUS OKPY’KAroLLlero Myupa 3762
Posib 1 MecTo ¢U3UKKU B OPMUPOBAHUU Bbubnmoreka LIOK
2 COBPEMEHHOW Hay4YHOM KapTHHbI MUPa, B 1 https://m.edsoo.ru/ffOc
MpaKTUUeCKOW JesiTe/TbHOCTH JIto/ieit 33e6
MexaHnueckoe JBIDKEHHeE.
Bbubmmoreka LIOK
OTHOCHTENBHOCTh MEXaHUYEeCKOT0
3 1 https://m.edsoo.ru/ff0c
JBrkenus. [lepemelrienye, CKOpOCTb, 3508
yCKOpeHue
bubmioTeka LIOK
4 PaBHOMepHOe NpsSIMOJIMHENHOe JBIKEHUE 1 https://m.edsoo.ru/ffOc
3620
. Bbubmmoreka LIOK
PaBHOyCKOpeHHOe NpSIMOIMHEHoe
5 1 https://m.edsoo.ru/ffOc
[IBIDKeHue 377
CBoboHoe nasieHue. Y cKopeHre Bubmaorexa [IOK
6 1 https://m.edsoo.ru/ffOc
CBOOO/THOTO TaZIeHUS
39cc
7 KpuBonvHeliHoe gBrbkeHHe. [IBrKeHNe 1 Bubmioreka IIOK
MaTepuaabHOU TOUKHU 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

3ada

HPI/IHL[I/IH OTHOCUTenbHOCTH I'anmunest.

bubmoTeka 1IOK

PeakTuBHOE ABH)KeHHe

8 VHep1anbHble CUCTEMbI OTCUeTa. https://m.edsoo.ru/ff0c
[TepBoIii 3akoH HbtoTOHA 3be8
Macca Tena. Cuna. [1puHiun Bubmioreka LIOK
9 CyTmeprio3uLiuu cui. BTopoii 3akoH https://m.edsoo.ru/ffOc
HeroTOHa /7151 MaTepua/bHOW TOUKH 3be8
N bubmioTeka LIOK
Tpetuit 3akoH HbroTOHA /17151
10 https://m.edsoo.ru/ff0c
MaTepuaabHbIX TOUEeK
3be8
BubmioTeka LIOK
3aKoH BCeMUpPHOro TsaroteHus. Cuna
11 https://m.edsoo.ru/ffOc
TsbKecTU. [TepBasi KocMHuUecKast CKOPOCThb 3d00
Bbubmmoreka [IOK
12 Cwuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ffOc
3el8
Cuna tpenusi. KoaduimeHT TpeHus. bubmmoreka LIOK
13 Cuiia cOnpoTHBIIeHNs TIPY [BYKEeHUN https://m.edsoo.ru/ff0c
Tejla B KUAKOCTH UJTH rase 3f76
[TocTtynaTenbHOe U BpallatenbHOe
y Bbubmoreka IIOK
JIBIDKeHHe abCoTFOTHO TBEPAOTO Tefa.
14 https://m.edsoo.ru/ff0c
MowmeHT cuisl. [11eyo cunel. Ycnosus 4146
paBHOBeCHs TBEPAOro Tesa
VmnyibCc MaTepranbHON TOUKH, CUCTEMBbI
bubmmoreka IIOK
MaTepuaabHbIX TOUeK. VIMITy/IbC CUJIBIL.
15 https://m.edsoo.ru/ffOc
3aKOH COXpaHeHUs UMITYJIbCa. 43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

PaboTa 1 MOIIHOCTb Ccuiibl. KuHeTrueckast Bbubmoteka LIOK
16 5Heprusl MatepuaabHON Touku. Teopema https://m.edsoo.ru/ffOc

00 M3MeHeHUW KMHETHUeCKOW SHeprun 4502

[ToTeH1ManbHasA SHEPrus.

[ToTeHLManbHas SHEPrys yrpyro Bbubmmoreka LIOK
17 J1e(OpMUPOBAHHOU MDY KUHBI. https://m.edsoo.ru/ffOc

[MToTeH1ManbHAasE SHEPrUst Tesia BOIU3U 461a

TIOBEPXHOCTU 3eM/I1

[ToTeHLManbHbIe U HEMTOTeHLMa/lbHbIe

cusibl. CBsA3b pabOThI HETIOTeHIMATBHBIX Bbubmioteka LIOK
18 CUJI C U3MEHEHUEM MeXaHUUeCKOU https://m.edsoo.ru/ffOc

SHEepPruM CUCTeMbI Tesl. 3aKOH COXpaHeHUs! 478c

MeXaHWUYeCKON SHepruu

JlabopatopHasi pabota «VcciemoBanue
19 CBsi3U PabOTHI CUJTBI C U3MEeHEeHUeM

MexXaHWUeCKOMN SHepruy Teja Ha puMepe

PacCTs)KeHUs1 Pe3UHOBOI'O XK'y Ta»

KoHTponbHast paboTa 1o Teme Bubmioreka LIOK
20 «KrHemaTurka. [luHaMUKa. 3aKOHbI https://m.edsoo.ru/ffOc

COXpaHeHUsI B MEXaHHUKE» 4b74

OCHOBHBIE TI0JI0’KEHUST MOJIEKYJISIPHO- bubmmoreka IIOK
21 KUHeTU4YeCcKou Teopur. bpoyHoBCKoe https://m.edsoo.ru/ffOc

IBwkeHue. [Tuddysus 4dc2

Xapakrep JBWKEHUSI U B3aUMOJIeUCTBUS
22 yacTul| Beljectsa. Mozenu cTpoeHus

rasoB, JKUJKOCTeH U TBEPBIX TeJl
23 Macca monekyn. KonnuecTso BelrecTsa.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

ITocTtostHHasi ABoragpo

TennoBoe paBHOBecHe. TeMnepaTtypa u eé

24
nusMepenue. [IIkana Temrneparyp Lienscus
Wpeanbhbiii ra3 B MKT. OcHoBHOe Brbmorexa TTOK
25 aBHere MKT https://m.edsoo.ru/ffOc
yp 4fde
AbGcomoTHast TeMriepatypa Kak Mepa
N N bubmioTeka LIOK
CpeJiHer KUHeTUYeCKOM SHepruu
26 https://m.edsoo.ru/ff0c
[IBIDKEHUS] MOJIeKYJl. Y paBHeHue S1le
MenpeneeBa-KanelipoHa
27 3akoH [lanbToHa. ['a30Bbie 3aKOHBI
JIabopatopHasi pabora «/ccrenoBaHue
28 3aBUCHMOCTH MeXX[y NapameTpamu
COCTOSIHUSI pa3pe’KeHHOro rasa»
bubmioTeka LIOK
W3omnpoueccel B WieaJbHOM rase U ux
29 https://m.edsoo.ru/ff0c
rpaduueckoe rpecraBjieHue
570e
BHyTpeHHsi 3Heprus
TepPMOJAUHAMUUYECKON CUCTEMBI U Bubnuoreka LIOK
30 CI1I0co0kI e€ n3MeHeHus. Kommuectso https://m.edsoo.ru/ffOc
TeryIoThl ¥ paboTa. BHyTpeHHsIs1 sHeprus 5952
O/IHOATOMHOI'0 U/lea/IbHOI'O rasa
bubmmoreka IIOK
31 Buzpl Teruionepesauu https://m.edsoo.ru/ffOc
5c36
3 Y nenbHas TerI08MKOCTh BellleCTBa. Bbubmoteka LIOK
KonuuecTBo TerioTsl npu https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Teruionepeave. AzabaTHLIN TTpoLiecc

5c36

HepBbIﬁ 3dKOH TepPMOJWHAMUWKH U €T'0

bubmoTeka 1IOK

33 https://m.edsoo.ru/ff0c
rpUMeHeHUe K U30IpoLjeccam
Sefc
bubmmoreka LIOK
HeobpaTUMOCTB TPOL[ECCOB B IPHUPO/IE.
34 . https://m.edsoo.ru/ff0c
BTopotii 3aK0OH TepMOAUHAMUKHU
6230
[Mpuniun gevictBus u KI1/1 TeryioBoit Brbmorexa [OK
35 https://m.edsoo.ru/ffOc
MallIHbBI
600a
36 Lykn Kapuo u ero KII/]
37 OKosiornueckye mpobIeMsl
TEeTIJIOOHePreTUKH
Ob6o01aromuit ypok «MoJieKysisipHast Brbmoreka LIOK
38 https://m.edsoo.ru/ffOc
¢bu3srka. OCHOBBI TEPMOJUHAMUKI»
6938
KoHTponbHast paboTa 1o teme Bbubmioreka LIOK
39 «MonekynsipHasi ¢pusvika. OCHOBBI https://m.edsoo.ru/ffOc
TepMOAUHAMUKU» 6a50
bubmioTeka 1IOK
[Tapoobpa3oBaHue U KOHZEHCAIHS.
40 R https://m.edsoo.ru/ff0c
P 63b6
bubmmoreka LIOK
AGcomoTHast 1 OTHOCHUTE TbHAs
41 o https://m.edsoo.ru/ff0c
BJIQ’KHOCTB BO3/lyXa. HachbllieHHbIH rap 6448
. Bubmmoreka [IOK
TBéppgoe Teno. Kpucramimueckue u
42 https://m.edsoo.ru/ffOc

aMmop@Hble Tesla. AHU30TPOITHSI CBOUCTB

6510



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

KpucTanios. JKujkre KpuCTasibl.
CoBpeMeHHbIe MaTepuasbl

Bbubmmoreka LIOK
[TnaBneHue ¥ KpucTa/uM3alusi. Y gebHast
43 https://m.edsoo.ru/ff0c
TerioTa ryiaBaeHus. CybmmMariys
6708
bubmoteka LIOK
44 YpaBHeHue TeruIoBOro 6anaHca https://m.edsoo.ru/ff0c
6820
. bubmmoreka IIOK
OnekTpu3aLus Te. D1eKTpUYeCcKuil
45 https://m.edsoo.ru/ffOc
3apsizi. [1Ba BU/ia 37eKTpUUYECKUX 3apsi/oB 6bec
[TpoBOIHMKY, IUITIEKTPUKU U Bbubsmoreka LIOK
46 MOJTYNIPOBOAHUKU. 3aKOH COXpaHeHUsT https://m.edsoo.ru/ffOc
9JIEKTPHUUECKOro 3apsija 6bcc
N bubmoTeka LIOK
B3aumogeiicTBue 3aps0B. 3aKOH
47 . . https://m.edsoo.ru/ff0c
Kynona. ToueuHblIi 3/1eKTpUUECKUM 3apsif, 6ced
Hanpsok€HHOCTD 3/1eKTPUYECKOr0 MOJIs. bubmmoreka IIOK
48 [IpyHLUI CynIepro3ULIUU JIeKTPUYeCKUX https://m.edsoo.ru/ffOc
rosied. JIMHWUY HaNpPsUKEHHOCTH 6df2
Bbubmmoreka [IOK
PaboTa cus 3/1eKTPOCTaTHUeCKOTO TOJIs.
49 https://m.edsoo.ru/ffOc
IToTeHian. Pa3HOCTh MOTEHIUA/IOB 600
[TpOoBOIHUKM U IUSJIEKTPHUKU B bubmmoreka LIOK
50 3JIEKTPOCTaTUYeCKOM I10JIe. https://m.edsoo.ru/ff0c
[wvsnekTpuyeckasi IPOHULIAEMOCTD 7018
bubmioTeka LIOK
51 DJeKTpoéMKoCTh. KoHteHcaTop 4

https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

7126

BJIEKTpOéMKOCTL I1JIOCKOI'O

bubmoTeka 1IOK

52 KOH/IeHCaTopa. JHeprus 3apsyKeHHOr o https://m.edsoo.ru/ffOc
KOH/leHcaTopa 72c0
£3 JlaboparopHas paboTta "M3MepeHue 1
3/1eKTPOEMKOCTU KOHeHcaTopa"
[TpuHLMT AeMCTBUS U TIpUMeHeHre
KOH/IEHCaTOPOB, KOMUPOBAa/IbHOIO
54 amnmapara, CTpyWHOr o pyUHTepa.
J/eKTpocTaTuyeckas 3allura.
3asemsieHre 371eKTponprubopoB
ONeKTPUYECKUHU TOK, YCJIOBUS €ro
55 cyjectBoBanus. [TocTosHHbIM TOK. Crna
ToKa. Hanpsbkenne. ConpoTuBeHue.
3akoH Oma /151 y4acTKa Ljernu
[TocnenoBarenbHOe, NapasnienbHOE,
bubsmoreka LIOK
CMeIllaHHOe COeIMHeHHe TIPOBOJHUKOB.
56 0.5 https://m.edsoo.ru/ff0c
JlabopaTopHasi pabota «/3yueHue 740
CMEILIaHHOTO COeMHEHUSsI Pe3HCTOPOB» -
bubmioTeka LIOK
PaboTa 1 MOIIHOCTh 37IEKTPUYECKOTO
57 https://m.edsoo.ru/ffOc
TOKa. 3aKoH [Ixoyisi-JleHua
7838
3akoH Oma /17151 TOTHOM (3aMKHYTOW)
3/1IeKTpruUeckoi 1emnu. Kopotkoe Bbubmmoreka LIOK
58 3ambikaHue. JlTabopaTopHast paborta 0.5 https://m.edsoo.ru/ff0c

«M3mepenue 3/JC UCTOYHMKA TOKA U €ro
BHYTPEHHEI'0 COIPOTHUBJICHUS»

7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

Pe3epBHbIi ypoK. KoHTposibHast paboTa bubmmoreka IIOK
59 o TeMe "DJeKTpoAruHaMUKa" / https://m.edsoo.ru/ffOc
Bcepoccwuiickasi mpoBepouHast paboTa 8c56
O06o01aroIui YpoK Bbubmuoreka LIOK
60 «DneKTporHaMuKa» / Bcepoccuiickas https://m.edsoo.ru/ffOc
MpoBepovHasi paboTa 88be
OneKTpoHHasi MPOBOAUMOCTD TBEPBIX
61 MeTaJlJIOB. 3aBUCUMOCTb COTIPOTUBJIEHUS
MeTaJIJIOB OT TeMI1epaTyphl.
CBepXxmnpoBOAUMOCTb
62 ONeKTpUuUecKuil TOK B BaKyyMe.
CBoiiCcTBa 3/IeKTPOHHBIX MTyUKOB
[TonyrpoBOfHUKY, UX COOCTBEHHAsE U
N bubmmoreka IIOK
ripuMecHast TpoBoAUMOCTh. CBOWCTBA p—
63 https://m.edsoo.ru/ffOc
n-riepexoza. [ToyrpoBoIHUKOBBIE 84ac
TIpUOOPEI
DNeKTpUUeCKUi TOK B paCTBOPax U
bubmioTeka 1IOK
pacrijiaBax 3/1eKTPO/IUTOB.
64 https://m.edsoo.ru/ff0c
OneKTponuTHYecKasi AUCCOIUALIUS. 87ba
DJIEKTPOJIA3
DneKTpUUYeCcKrii TOK B rasax.
. Bbubmmoreka IIOK
CamocTosTebHbIN U
65 . https://m.edsoo.ru/ff0c
HECaMOCTOSITe/TbHBIN pa3psizi. MoyHus. 84ac
[1na3ma
OnekTpuueckue MpUOOPLI U YCTPOMCTBA U bubmmoreka IIOK
66 UX NpakTHyeckoe npuMeHenue. [Ipasuna https://m.edsoo.ru/ffOc
TeXHUKH 0e301acHOCTU 86fc



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

KoHTposbHast paboTa 1o Teme

. bubmoreka IIOK
«Onekrpocratuka. [IocTosHHBIN
67 . 1 https://m.edsoo.ru/ffOc
3/IeKTprUUecKuil TOK. TOKU B pa3MUHbIX 8282
cpegax»
Pe3epBHbIN ypoK. O600IIa0IMii YPOK 110 Bubnmorexa [JOK
68 1 https://m.edsoo.ru/ff0c
TeMaM 10 Kacca
8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 K/TACC

KonunyecTrBo uacos JJ/IeKTPOHHbIE
Ne Jara nu¢poBbIe
Tema ypoka
n/n P Bcero KoﬁHTpom’Hble HpﬁaKaneCKne u3yuyeHHusi | oOpa3oBaTe/IbHBIE
padoTsI padoTsI pecypcer
[TocTosIHHBIE MarHUTBI U UX

1 B3aWMO/lelCcTBYe. MarHuTHoe ToJie. 1 bubnuoreka LIOK
BekTop MarHMTHOM MHAYKLIWU. https://m.edsoo.ru/ff0c9778
JIMHVMY MarHUTHOW UHAYKLUU
MarnuTtHoe 110J1e TIPOBOJHUKA C

9 TOKOM. OnbIT OpcTesa. 1 bubmioteka LIOK
B3auMogeiicTBre TIPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas paboTa «/3yueHue

bubmmoreka IIOK
3 MarHMTHOTO TIOJIS1 KaTYLLKK C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
[eiicTBe MarHUTHOTO T10JIS1 Ha
MPOBOAHUK C TOKOM. Crsia Amriepa.

4 JlabopaTopHast paboTa 1 1 bubmoteka LIOK
«VccnenoBanuve JencTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarH1Ta Ha PaMKy C
TOKOM»

[eiicTBe MarHMTHOI'O TOJISI Ha
c JBIDKYILYIOCS 3apSKEHHYIO 1 bubmoTeka LIOK

yactuiy. Cuna Jloperiia. Pabora
cuibl JIopeHija

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

O/eKTpOMarHuTHasl UHAYKLIWS.
[ToTOK BeKTOpa MarHUTHOU
uHayKuun. O/1C uHAYKLUU. 3aKOH
3/IeKTPOMarHUTHOW MHAYKLIUU
®dapajes

JIabopaTopHast paboTa
«MccnenoBanue siBJieHUS
3/IEKTPOMarHUTHOW UHYKLUM»

bubmoreka IIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTL. ABNEHKe
camouHAyKiuu. I1C
CaMOMHAYKLMU. JHepPrus
MarHUTHOTO T0JI KaTYLLIKH C
TOKOM. DJIeKTPOMarHUTHoe IoJie

bubmoreka LJOK
https://m.edsoo.ru/ff0ca600

TexHUUYecKre yCTPOHCTBA U UX
TIpUMeHeHHe: NTOCTOsTHHbIe
MarHUThl, 3/1IeKTPOMarHuThI,
3/1eKTPO/IBUraTeslb, yCKOPUTEIN
3/1eMeHTapHbIX YaCTHLI,
VH/IYKL[MOHHAs [1eUb

10

OO6obmaromuii ypok « MarHutHoe
roJjie. DJIeKTpOMarHuTHas

UHYKLIUS»

bubmoreka LJOK
https://m.edsoo.ru/ff0cab82

11

KoHTponbHast paboTa o Teme
«MarHurHoe 1oJe.
DJIeKTpOMarHuTHasi UHAYKLHS»

bubnmmoreka LJOK
https://m.edsoo.ru/ff0cad58

12

CB00O/IHbIE MEXAaHUUECKHE
Kosiebanust. 'apMoHUUecKue
KosiebaHus1. YpaBHeHHe

bubmmoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rapMOHUYECKHX Koyie0aHHH.
[IpeBpaiiieHre sHepruu

13

JlabopaTopHast paboTa
«/ccnenoBaHue 3aBUCHUMOCTH
reprozia Masibix KosiebaHuii Tpy3a
Ha HUTHU OT [/IUHBI HUTU U Macchbl
rpysa»

14

KonebaTenbHbIi KOHTYD.
CB0OO/HbIE 3/IEKTPOMarHUTHbIE
KoJiebaHus B U/1eaTbHOM
KosiebaTesTbHOM KOHTYPe.
AHasorus MeXxay MexXaHHuueCKUMH
Y 3JIEKTPOMAarHUTHBIMU
Ko/ie0aHUSIMU

bubmoreka LJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH
COXpaHeHHsl SHEPTUM B UJlealbHOM
KoseGaTesTbHOM KOHTYype

bubmoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencTaBieHye O 3aTyXarOIIUX
KonebaHusAx. BeIHYK/JeHHbIe
MexXaHHUYecKue KojaebaHus.
Pe3onaHc. BeiHyX/IeHHBIE
3/IEKTPOMarHUTHbIe KOie0aHUs

bubnuoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

ITepeMeHHBIN TOK.
CuHyconjanbHbIN IepeMeHHbIN
TOK. MOIIIHOCTE IepeMeHHOr0 TOKa.
AMMIMTYIHOE U JielCTBYOLlee
3HayeHue CU/IbI TOKa U HalpsDKeHUs]

bubmmoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancgopmarop. [IpousBoacTBo,



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

repezava u rotpeodsieHre
3/1eKTPUUECKOU SHeprumn

19

YCTpOWCTBO M NpakTUUecKoe
NpUMeHeHNe 3/1eKTPUUEeCcKOoro
3BOHKA, FeHepaTopa IepeMeHHOro
TOKa, JIMHUM 3/1eKTporepesayd

bubnmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYeCKUe PUCKU MPU
NIPOM3BO/ICTBE 3/IeKTPOIHEPIUH.
KynbTypa ncrnosb30BaHus
5/1eKTPO3HEPryy B [T0OBCE/IHEBHOU
JKU3HU

21

MexaHrueckue BOJIHBI, yC/IOBUS
pacripoctpaHeHus. [lepuos.
CKOpOCTh pacrpocTpaHeHus 1
J/IMHa BO/IHBL. [Tonepeunslie u
TIPO/I0/IbHbIE BOJIHBI

BubmoTeka 1IOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTb 3ByKa. [’ pOMKOCTH
3ByKa. Bricota ToHa. TemOp 3ByKa

bubmmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

OJIEKTPOMAarHUTHbIE BOJTHBI, UX
CBOMCTBa U CKOpoCTh. [1lkana
3/1eKTPOMAarHUTHBIX BOJIH

bubmoreka IIOK
https://m.edsoo.ru/ff0ccfe0

24

[IpyHLMIIBI paiOCBSA3U U
TeneBueHus1. PasBurtre cpesicTB
cBsi3u. Pagmonokarys

25

KontponbHast pabora «Konebanus
Y BOJTHBI»

bubmoreka LJOK
https://m.edsoo.ru/ff0cc6f8

26

I[IpsimonuHeiHOe pacTpoCTpaHeHue

bubmmoreka LIOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

CBeTa B OZJHOPOZHOM cpefie.
ToueunbIlt UCTOYHUK CBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350

Otpaxkenue cseTta. 3aKOHbI

bubnmoreka [JOK
27 oTpakeHus cseta. [locTpoeHue
o https://m.edsoo.ru/ff0cd4e0
1300paXeHU B TVIOCKOM 3epKaJie
[Ipenomnenue cBeta. [TomHOoe
)8 BHYTpeHHee OTpakeHue. bubmoreka LIOK
[IpenesibHBIN yTO MOTHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTpa)KeHHsI
59 JlaboparopHast paboTa «V3mepeHue bubmmoreka IIOK
TOKas3areJisi TIpeJIoMJ/IeHUs CTeK1a» https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoeHue W300pakeHUA
. bubmoreka LJOK
30 B JIiH3e. DopMysia TOHKOM JIMH3bI.
https://m.edsoo.ru/ff0cddle
YBeniueHue JIMH3bI
JlabopaTopHast paboTa
31 «VccnefoBaHre CBOWCTB
1300pa’kKeHUH B JTMH3aX»
Hucnepcus cBeta. Cri0XXHBIN
1 cocraB benoro cBeta. LIBeT.
JlaboparopHas paboTa
«HabstozeHre arcnepcuu cBeTa»
133 WnTepdepenuus ceeta. Audpakims bubmmoreka IIOK
cBeTa. [IudpakiivoHHas peliéTKa https://m.edsoo.ru/ff0ced22
34 [Torepe4yHOCTb CBETOBBLIX BOJIH. bubmoteka LIOK
ITonspu3saiys ceBeta https://m.edsoo.ru/ff0cf02e
35 OnTuueckuie MpUOOPHI U



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

YCTPOUCTBA U yCJIOBUS UX
6e30macHOTO NMPUMEHEeHUsI

['paHuLibl IPUMEHUMOCTU
KJIACCUUYECKOI MeXaHUKU.

bubnmoreka [JOK

36
[Toctynats! crienanbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTE/IbHOCTU
OTHOCUTE/IBHOCTD

bubmmoreka [IOK
37 OJIHOBDPEMEHHOCTHU. 3ame/ijIeHue
https://m.edsoo.ru/ff0cfa4?2
BpEMEHU U COKpallleHue JIJTUHbI
OHeprusi U UMITYJIbC

o PeJIITUBUCTCKOM yacTuLipl. CBsI3b bubmoteka LIOK
Macchl C 3Hepruei v UMITy/IbCOM. https://m.edsoo.ru/ffOcfc68
OHeprus MoKos
KonTponbHas paboTa «OnTHKa.

. bubnmoreka LJOK
39 OCHOBBI CrieLaJbHOU TeOpUU
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEJIbHOCTU»

40 ®otoHbl. opmyna I1naHka. bubmmoreka LIOK
OHeprusi U UMNyabC GoToHa https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCC/IeJOBaHKe Bu6 OK

oTeka
41 ¢dorosddekra. OnbiTh A. T nommorexa 1|
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTo3(dexTa. YpaBHEHUE
. (2) P p bubmoTeka LIOK
42 OuiHiTelHa A1 poTosddekxTa.
https://m.edsoo.ru/ff0d015e
«KpacHas rpanuiia» dhoto3ddekra
Hasnenue ceeta. OnbiThel I1. H.
N bubnuoreka LIOK
43 JleGeneBa. XMMHUECKOE IeHCTBUE

CBeTa

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHUueckre yCTpoOWCTBa U
MpaKTU4YeCcKoe [pUMeHeHue:

44
dhoTo3/1eMeHT, POTOAATUMK,
coJyiHeYHast 6aTapesi, CBETOIUO/]

45 Perienve 3azau o teme bubmoteka LIOK
«DJIeMeHThbI KBAHTOBOI OIITHUKU» https://m.edsoo.ru/ff0d0302
Mogens aToMa ToMcoHa. ONBITHI

46 Pe3epdoppa no paccesiHuto o- bubmoreka LIOK
vactul,. [InaHetrapHast Mmozenb https://m.edsoo.ru/ff0d091a
aToma

bubnmoreka [JOK
47 [Toctynate! bopa
y P https://m.edsoo.ru/ff0dOafa
W3ny4yeHue U norioleHye

48 (hOTOHOB TpH Mepexo/ie aToma C bubmoreka LIOK
O/IHOT'O YPOBHSI SHepruu Ha JIpyToM. https://m.edsoo.ru/ff0d0afa
Byl criekTpoB
BonHoBBIe CBOMCTBA YacTuL].

Bonnel fe bpoiins.
49 KopmycKynsipHO-BO/THOBO#M bubmmorexa OK
PHyCKy/IAp https://m.edsoo.ru/ff0d0ca8
ngyanusM. CrioHTaHHOe U
BbIHY>X/IEHHOE U3/ly4eHHe
OTKpbITHE PaJUOaKTUBHOCTH.

50 OmnbiTel Pe3epdopaa o bubmmoreka LIOK
oripefie/ieHHI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOI'O W3/TyYeHUst

51 CgoticTBa anb(a-, 6eta-, ramMmma-

H3/Ty4YeHHs . Bausiaue



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

Pa/iM0aKTHBHOCTH Ha )KUBbIe
OpraHu3Mbl

52

OTKpbITHe IPOTOHA ¥ HEUTPOHa.
W3otonsl. Anbda-pacnag,.
ONeKTPOHHBIY U MIO3UTPOHHBIN
bera-pacnaz. 'amMma-u3nyueHue

bubnmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYK/IOHOB B s/ipe.
AnepHble peakiu. fnepHbiv
peakTop. [Tpo6siembl, NepcreKTrBE,
5KO0JIOTMUEeCKUe acIeKThl si7lepHON
SHepreTUKu

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

O/eMeHTapHble YaCTHULIbI.
OTtkpbITHE T03UTPOHA. MeTozbl
HabMI0/IeHNs ¥ PeruCTparln
3/1eMeHTapHbIX yacTull. Kpyrbii
cton «PyH/jlaMeHTa/lbHbIe
B3auMo/encTBus. EquHCTBO
(br3MUeCcKoi KapTUHbI MUpa»

bubmmoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

JTaribl pa3BUTHSL aCTPOHOMUU.
[IpuksajHOe 1 MUPOBO33peHUeCKoe
3HaueHue acCTpOHOMHUU. Bup
3Bé3HOrO Heba. Co3Be3aus, IpKUe
3BE3/1bl, [JIAHETHI, UX BULUMOE
IBwkeHue. CoiHeYHasi cucTema

56

Connije. ComHeuHas akTUBHOCTb.
Nctounuk sHeprum CoJsiHLa U 3BE3]

57

3BE3/Ibl, UX OCHOBHbIE
XapaKTepPUCTUKU. 3BE3/Ibl TJIaBHOM



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

T110C/Ie[J0BaTe/IbHOCTU. BHyTpeHHee
cTpoeHue 3Bé31. CoBpeMeHHbIe
Tpe/iCTaB/IeHUs O IIPOUCXOXKIAEeHUN
v 3Bosironiuy CosHLIa U 3BE3]

58

Mneunsiii [TyTs — Hama
[Nanakrtuka. [TonoxeHuve u
aBwkenre ConHija B ['amakTuke.
I'anakTykuy. YépHbie ObIPHI B SApax
rajakTHK

59

Bcenennas. Pa3beranue rasakTHK.
Teopust BosbIoro B3phIBa.
PenukroBoe usnyuyeHue.
MeTaranakTuka

60

HepenieHHb1e Ipo06/1eMbI
aCTPOHOMHHU

61

KoHTposnbHast paboTta «DJIeMeHThI
ACTPOHOMHHU U aCTPOPU3NKU»

62

O6o01aroruii ypok. Pob husmku
¥ aCTPOHOMHH B 9KOHOMHUYECKOM,
TeXHOJIOTMUeCKOU, COL[MabHOU U
3TUYeCKOM cdepax JesTeTbHOCTH
yesioBeKa

63

O6ob6matomuii ypok. Ponk 1 MecTo
(b13UKM U aCTPOHOMUH B
COBPEMEHHOW Hay4YHOU KapTHHe
Mupa

64

Ob6o6matomuii ypok. Posb




(bu3nUecKoit Teopuu B
(bopMHpOBaHKY NIPeJCTaBIEHUN O
¢u3ryeckoii KapTUHe MUpa

65

Ob6o6maromuii ypok. Mecto
bu3nyecKol KapTUHBI MHPa B
00I111eM psily COBpPEMEHHBIX
€CTeCTBEeHHO-HAYUHbBIX
TIpe/ICTaB/IeHUI O TIPUPO/IE

66

Pe3epBHbIN ypoK. MarHuTHoe moJie.

OneKTpoMarHuTHasi MUHAYKLS

67

Pe3epBHbIil ypok. OnTrka. OCHOBBI
Criel[iaJbHOM Teopuun
OTHOCUTE/IbHOCTU

68

Pe3epHbiii ypok. KBaHToBast
¢u3MKa. DyieMeHThbl aCTPOHOMUU U
acTpou3uKu

bubnmoreka LJOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

ITPOBEPSIEMBIE TPEEOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30BATEJ/IHOUN

IIpoBepsiemMble NpeAMeTHbIe Pe3y/IbTaThl 0CBOGHHA 0CHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CPeHero 001ero
oOpa3oBaHus

leMOHCTpUpOBATh Ha NpUMepax poJib U MeCTO (PM3MKU B (POPMUPOBAHMU COBPEMEHHOW HayuHOW KapTUHbI MUpa, B Pa3BUTHUU

COBpPeMEeHHOM TeXHUKH U TeXHOJIOTHH, B TIPAKTUUECKOM JiesiTeTbHOCTH JIto/iel

YuuThIBaTh IpaHULbl IPUMEHEHUs U3yUeHHbIX (PM3MUYeCKUX MOJesleil: MaTepyuasbHas TOUKa, MHepLivaabHasl CUCTeMa OTCUETa,
abco/oTHO TBEPZOE Teslo, MeanbHbIM ra3; MOJe/Id CTPOEHUs ra3oB, KUAKOCTeN U TBEPABIX Tes, TOUeUHBIN 3/1eKTPUUeCcKUit

3apda, — Ipy pelieHruu (1)I/I3I/I‘JECKI/IX 3aia4d

Pacrio3HaBaTh u3nueckue siBjieHWs (TPOLIECChI) W OOBSCHSATH WX HAa OCHOBe 3aKOHOB MeXaHWKH, MOJIeKYJsSPHO-
KWUHETUUeCKOW TEeOpHMH CTPOEHUsl BellecTBa W 3/IeKTPOAUHAMMUKUA: DABHOMEDHOE U DPABHOYCKODEHHOE MpsIMOJIMHENHOe
IBIDKeHHe, cBOOOIHOe TIaZieHue TeJsl, BU)KeHUe TI0 OKPY>KHOCTH, UHepIvs, B3aumo/ielicTBue Ten; quddy3usi, 6poyHOBCKOe
JBIDKEHUEe, CTPOEHHe JXUAKOCTeH W TBEPABIX Tes, W3MeHeHue 00bEéMa Tel TPH HarpeBaHWW (OXJIaXKAEHWH), TeIoBOe
paBHOBecHe, UcrapeHue, KOHAeHcalusl, TiaBieHre, KPUCTa/lIM3alys, KulleHre, BJaXXHOCTb BO3/yXa, MOBbILLIeHNe JaBaeHus
rasa fpu ero HarpeBaHuU B 3aKPbITOM COCY/le, CBSI3b MeXK/y TlapaMeTpaMy COCTOSIHUS T'a3a B M30IpoLieccax; 3/1eKTpu3alus

TeJI, B3aHMOAEﬁCTBHe 3apsaa0B

OnuckiBaTh MexXaHUUECKOe [BWKeHWe, UCIO/b3ys (U3nyeckue BeJMYMHbI: KOOpDAWHATAa, MyTb, IepeMelljeHre, CKOPOCTb,
yCKOpeHHe, Macca Tesa, CWUia, UMIMY/bC Tejla, KMHeTHUecKasi SHeprusi, MOTeHLua/bHas SHeprus, mMexaHuueckasi paboTa,
MeXaHUueckass MOILHOCTb; IPU OINKWCAHWU TPaBUIBLHO TPAKTOBAaTh (PU3WUECKUM CMBIC/ HCIO/Ib3YyeMbIX BeMUKH, MX

0003HaueHUs U eIWHUIIbI, HAXOAUTh Cl)OpMYJ'II::I, CBsA3BIBAIOIHE JdHHYIO Cl)I/IBI/I‘-IE‘CKYIO Be€/IMUKMHY C IDYTYMHU BeJINUMHAMU

ITPOI'PAMMBI
10 KV/IACC
Kopg,
NnpoBepsieMoro
pe3y/jbTaTa

10.1
10.2
10.3
10.4
10.5

OnuceIBaTh U3yUeHHbIe TEIIOBble CBOMCTBA TeJl M TEIJIOBbIE SIBJIEHUS], UCII0/b3ys (M3UUeCKHe BeJIMUMHBL: [laB/ieHHe rasa,
TeMIlepaTypa, CpefHsd KHWHeTHYeCKass 3Heprus XaoTUYeCKOro [BWXKEeHUs MOJeKyJs, CpeJHeKBaJpaThuHas CKOPOCTb
MOJIeKy/I, KOJTWYeCTBO TeIIOThl, BHYTPeHHsisi SHeprus, pabora rasa, Ko3¢h(UIMEeHT T0e3HOT0 [eHCTBUS TeryIoBOro

ABUrATe/id; IPHU OINHNCAHWMK [IPABUJIBHO TPAdKTOBATb (bI/I3I/IIIECKI/Iﬁ CMBICJT HCIIOJIB3yEMBIX Be/IWYMH, HX 0003HaUeHUS U




eJWHHNILbI, HAXOOUTb Q)OPMYJ'IBI, CBA3bIBaAIOIKEe 1aHHYIO q)I/I3I/I‘JECKyI-O B&/IMYHHY C APYTUMU BeJIMUMHaAM

10.6

OnuckiBaTh M3yUeHHbIe 37IeKTpUUYeCKre CBOWCTBA BellecTBa U 3JIeKTpUYecKue siBjieHus (TIPOLiecchl), UCTOJIb3ysl hr3nuecKre
Be/IMUMHBI: 3JIEKTPUYECKUI 3apsifi, 3JeKTPUUecKoe I0Jie, HalpsKEHHOCTb MOJs, TIOTeHLMan, pa3HOCTh MOTeHLMAsoB; MpU
OTMCAaHWM TIPaBUIbHO TPAKTOBATh (DU3WUECKUN CMBIC/I MCMO/b3YEMbBIX BEJUUMH, UX 0003HAUE€HUS W e[MHUIIbI; YKa3bIBaTh

Cl)OPMYHBI, CBA3BIBAIOIIME NaHHYIO Cl)I/IBI/IquKy}O Be/IMUMHY C ADYTUMHU BeJIMUYMHAMU

10.7

aHa/IM3UPOBaTh (PU3MYECKHe TMpOLIeCChl U SIBJIEHUS, WCIOJ/b3ysl (PM3MUecKrWe 3aKOHbl M TPUHLMIIBL: 3aKOH BCEMHPHOIO
Tarotenus, I, II u III 3akoHb! Hpl0TOHA, 3aKOH COXpaHeHUs] MeXaHM4eCKOW SHepryy, 3aKOH COXPaHeHHs UMITYJ/IbCa, TIPUHLINIL
CyTIepIO3ULMM CUJI, IPUHLIMII PABHOIIPAaBUs MHEPLIA/IbHBIX CUCTEM OTCUETa; MOJIEKY/ISIPHO-KUHETUUECKYI0 TeOPUIO CTPOEHUS
BeIlleCTBa, Ta30Bble 3aKOHbI, CBS3b Cpe/iHEN KWHEeTHUeCcKOW SHepPruM TeryIioBOro [BMKEHHSI MOJIeKyal C abcomroTHOU
TemIiepaTypoi, IepBbl 3aKOH TepPMOJVWHAMMKH; 3aKOH COXPaHeHMs 3/IeKTPUYeCKOro 3apsfja, 3akoH KysoHa; mpu 3ToM
pasiuuaTh C/I0OBeCHYX (OPMY/JIMPOBKY 3aKOHA, €ro MareMaTHueckoe BbIpa)KeHMe U YC/I0BUS (TpaHMLbl, 006J1acTh)

NMPpUMEHUMOCTH

10.8

OOBACHATL OCHOBHLIE TIPpUHLMIIBI I,ZLEI‘/JICTBI/ISI MalllrH, HpI/I60p0B N TexXHHU4YeCKHX YCTPOﬁCTB; pa3/nuaTtb YCJ/I0BUS HX

6e301acHOTO UCIO/Tb30BaHUS B TIOBCEZIHEBHOU YKU3HU

10.9

BbINoMHATE 9KCIepUMeHTBI TI0 MCCeJ0BaHUI0 (PM3UUeCKUX SIBJIEHWH U TMPOLIeCCOB C UCMOJIb30BaHUEM MPSMbIX U KOCBEHHbIX
M3MepeHuH; Mpyu 3ToM (HOpMyJTUpOBaTh TpobeMy (3aziauy) U TUTIOTe3y yueOHOTO 3KCIepuMeHTa, COOMpaTh YCTaHOBKY W3

Tpe/JIoYKeHHOT0 000pY/[0BaHUs, IPOBO/IUTH OTBIT ¥ (HOPMY/TMPOBATh BHIBO/IBI

10.10

OCYH_IECTBJ'IHTL MpsAMbieé WU KOCBEHHBIE HW3MEPEHUA Cl)I/I3I/II-IECKI/IX BE€/IMUMH; TIpU 35TOM BbIGI/IpaTb ONTUMabHBIA CII0CO0

H3MepeHH U UCII0J/Ib30BATh U3BECTHBIE METO/Ibl OLI€HKH HOFPEHJHOCTEﬁ I/I3MEPEHI/II\/’I

10.11

WccnenoBaTh 3aBUCUMOCTH MeXAy (U3MUeCKUMU BeJIMYMHAMM C HCII0/Ib30BaHHWEM TIPSIMBIX HW3MepeHul; Tpu 3TOM
KOHCTPYMPOBaTh yCTAHOBKY, (PUKCUPOBATh pe3y/bTaThl TOTYYEHHOW 3aBUCUMOCTU (PU3UUECKUX BEJIMUMH B BUZE TaO/IUI| U

rpayvKoB, [je/1aTh BbIBO/bI 10 pe3y/ibTaTaM MCC/e/J0BaHus

10.12

Cobsmopare mpaBuia 0e30MacHOTO TpyZa MpHU TPOBEJEHHWH HCC/IeJOBaHUM B paMKaxX y4eOHOro 3KClieprMeHTa, yueOHO-
WCCJIe/]OBAaTe/IbCKONM W TIPOEKTHOM [IesiTeIbHOCTU € WCITIO/Ib30BaHHMEM HW3MEpHUTeNNbHBIX YCTPOWCTB M 1abopaToOpHOTro

obopyzoBaHus

10.13

Periate pacuéTHble 3aZjauu C SIBHO 3aZlaHHOM (pr31uecKol MO/ieblo, UCT0/b3Ys (hr3hUyecKre 3aKOHBI M TIPUHLUIIBI; HA OCHOBE

aHa/iM3a yCJIOBUS 3aZlauil BbIOMpaTh (GU3MUECKy0 MOJesib, BEIEATh (pu3nueckue BeTMUMHbI U (hOpMYyJibl, HeOOXOAUMBIe /1S




eé penieHus, MpOBOAWUTb paC‘-IéTbI M OLI€HWBATh pe€a/IbHOCTD IMMOJTYyYEHHOT'O 3HAYE€HUSA (1)I/I3I/I‘—IECKOI>1 Be/IMUYHHBbI

PemaTh KaueCcTBeHHbIe 33/lauk: BHICTPAaUBaTh JIOTUUECKH HEMIPOTUBOPEUUBYIO LIETIOUKY PacCy KAeHUl C OT0poi Ha U3yueHHble

10-14 3aKOHbI, 3aKOHOMEPHOCTH U (hr3nUecKre siBJIeHuUs
Vicnionb30BaTh NpU pelieHuH yueOHBIX 3aiau COBpeMeHHble MH(OPMaI[MOHHbIe TeXHOJIOTHH AJIsl TIOUCKA, CTPYKTYPUPOBAHHUS,
10.15 WHTepIpeTalyy U TpefcTaB/IeHrs] yueOHOM U HayuHO-TIOMNY/ISPHOM MH(OpPMAaIUH, TOyUYeHHON U3 Pa3/MUHbIX UCTOUHUKOB;
KPUTHUYECKHU aHaTM3MPOBAaTh To/yyaeMyto WHGOpMaLHio
10.16 [TpyuBOAWTEL TIPUMEpPHI BK/IaJa POCCHUMCKUX U 3apyOeXKHbIX YUEHbIX-(OU3UKOB B Da3BUTHe HayKu, 00BsICHEHUE TPOL[eCCOB
' OKpY’KaroIllero Myupa, B pa3BUTHe TeXHUKHU U TeXHOIOT UM
Vcrnionb30BaTh TeopeTHUeCKre 3HaHUS 110 (pU3MKe B TIOBCeAHEBHOM )KU3HU 17151 0OecrieyeHus: 6e30macHOCTY Tpy obpalijeHn! ¢
10.17 npubopaMy ¥ TeXHUUeCKUMU YCTPOMCTBAMU, [IJIi COXPaHEHUS 37I0POBbs U COO/MIOZIeHUsT HOPM 3KO0JIOTHUYEeCKOTo TIOBe/IeHUs B
OKpY>Karolleu cpeje
PabotaTh B Tpymnrme C BBLITIOJIHEHWEM PAa3/MUHbLIX COLIMA/IbHBIX pOJieH, TIIaHUPOBaTh pabOoTy TpyMIbl, paljdOHATbHO
10.18 pacrpeziesiaiTb 00513aHHOCTU W TIJIAHUPOBAaTh JeATeIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, a/leKBaTHO OI|eHWBAaTh BKJIa[|

Ka@)K/IOTO U3 YUaCTHUKOB TPYIIIBI B PellleHre pacCMaTpUBaeMoU 1pob/iemMbl




11 K/TACC

Kop
IpoBepsAeMOro
pe3y/bTaTa

IIpoBepsiemMble MpegMeTHbIE Pe3y/IbTaThbl 0CBOEHHs OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMBbI CPeHero 00Iero
o0pa3zoBaHus

11.1

JleMOHCTpUpOBaTh Ha MpUMepax posib U MecTo (pM3UKU B ((OPMUPOBAHUY COBPEMEHHOW HayuyHOM KapTHHBI MMpa, B
pa3BUTUM COBPEMEHHON TeXHUKU M TeXHOJIOTHH, B NMPAaKTUYeCKOH JesaTe/lbHOCTU JIFOJel, LIeJIOCTHOCTh U eJUHCTBO

(hr3MYeCcKoi KapTUHbI MUpa

11.2

YuuThIBaTh I'PaHULIbl NPUMEHEHHs] M3yUeHHbIX (PU3MUeCKHUX MOZeseil: TOUeuHbI 3/1eKTpUYeCKUd 3apsifi, s/epHas

MoO/le/Tb aTOMa, HyKJIOHHasi MO/ie/Tb aTOMHOTO sifipa MNPy pelleHnH (PU3ndecKux 3ajau

11.3

Pacnio3HaBaTh du3nueckye siBjieHus (MPOLIeCChl) U OOBSICHITH UX Ha OCHOBE 3aKOHOB 3JIEKTPO/IMHAMHUKHN W KBAHTOBOM
bu3uKK: 3/eKTpuUeckas TPOBOJMMOCTb, TeIJIOBOe, CBETOBOe, XMMWUYEeCKOe, MarHUTHOe [JeMCTBUS TOKa,
B3aMMO/IeHICTBYe MAarHUTOB, 37IeKTPOMAarHuTHasi WHAYKLUS, JelCTBHe MarHUTHOTO TIO/s Ha TPOBOJHUK C TOKOM U
JBYDKYILUNACS 3apsifi, 3/IeKTPOMarHUTHbIe KoyiebaHWst ¥ BOJTHBI, TIPSIMOJTMHEHHOe paclipoCTpaHeHNe CBeTa, OTPaKeHHe,
ripesiomsieHre, uHTepdepeHIUs, AU(paKLUs U ToJsipU3aliusi CBeTa, AUCIepCusi cBeTa, (hoTo3neKTpuueckuii 3ddexT
(poToaddexT), cBeTOBOE JaBreHUe, BO3HUKHOBEHHE JIMHEMYATOrO CIeKTpa aToMa BOJOPO/ia, eCTeCTBeHHas WU

HNCKYCCTBE€HHAA paIMOaKTHUBHOCTb

11.4

OnuchiBaTh M3yueHHble CBOMCTBa BelllecTBAa (9/€KTpUUECKHWE, MarHUTHbIe, OINTHYeCKUe, 3/IeKTPUUYeCKYHO
MPOBOZMMOCTb PA3/IMYHBIX CPeJ])) U 3/eKTPOMarHUTHbIe sIBJIeHUs (TPOLIeCChl), UCMOJb3ysl (r3UUecKrde BeTUUMHBI:
5/IeKTPUYECKUM 3apsifi, CWja TOKa, SJeKTPUUeCKOe HalpsyKeHHe, 3/1eKTpUYecKoe COMpOTUBIEHHWEe, Pa3HOCTb
noreHuuanos, O/JC, pabota TOKa, WHAYKIUS MarHUTHOTO TOJs, cuaa Amriepa, cuia JlopeHra, WHAYKTUBHOCTh
KaTYIIKW, SHePrusi 3/IeKTPUUECKOr0 ¥ MarHUTHOTO T10JIe, TTepUo/, M YacToTa KomebaHuil B KosiebaTesTbHOM KOHTYPE,
3apsi/i ¥ CWJia TOKa B MPOL[ecce TapMOHUYECKUX 3/IeKTPOMAarHUTHBIX KoJiebaHui, (POKyCHOe pacCTOsTHUE U OTITHYeCKast
CWJia JIMH3bI; TIPU OTIMCAaHWY TIPABUJIBHO TPAKTOBaTh (PU3UUECKUI CMBIC/ UCTIONb3YEeMbIX BeTMUMH, UX 0003HaUeHUs U

€IWHUIbI; YKA3bIBATb Cl)OpMYIIbI, CBA3bIBAIOIIIME JAHHYIO (I)I/IBI/I‘-IECKYI-O Be€/IMYMHY C IPYTUMH BEeJIMUMHAMHA

11.5

OmnuceiBaTh HN3ydyeHHbIeé KBAHTOBbIE€ fBJ/IEHUA W TIIPOLIECCBI, MCIIOJIb3yAd qJI/I3I/IIIECKI/I€ B@/IMYMHBI: CKODPOCTb
3JIEKTPOMAroMTHBIX BOJIH, AJIMHA BOJIHBI WU 4YdCTOTA4 CB€T4, SHEPrud U HMIIYJIbC (l)OTOHa, nepuoj roJjypadacriaja,

SHeprusd CBA3U aTOMHBIX d4ep; MMPpU OIMMMCaHWU IIPABU/IBHO TPAKTOBATH Q)HBHHQCKHIZ CMBICJT UCIT0JIb3YEMbIX BEJIMYHMH,




UX 0003HAUeHUS U €AWHULIBI; YKA3bIBdTb Q)ODMYJ'IBI, CBA3BIBAIOIIME OAdHHYHO q)HBI/IquKy}O Be/IMUMHY C APYTUMU

Be/IMUMHAMMU, BBIUYUC/IATE 3HAUEeHHEe d)HBHQECKOﬁ Be/IMUYMHBI

11.6

AnHanv3vpoBaTh ¢U3MUecKre TPOLIeCChl U SIBJI€HUS, WCIOb3ys (u3nueckue 3aKOHbI W TPUHLMIBLL: 3akKoH Owma,
3aKOHbI TOC/e/IOBaTe/IbHOTO M Tapajie/ibHOTO COeJUHeHHs TPOBOJHUKOB, 3akoH JIxoyns — JleHija, 3akoH
3/IEKTPOMarHUTHON MHAYKLMH, 3aKOH NIPSIMOJIMHEMHOr0 pacripoCTpaHeH!sl CBeTa, 3aKOHbI OTPa’KeHUs CBeTa, 3aKOHbI
TIpe/IOM/IEHUsI CBeTa, ypaBHeHHe OuHIITelHa At GoTo3ddekra, 3aKOH COXpaHeHWs] SHEPryH, 3aKOH COXPaHeHUs
WMITyJIbCa, 3aKOH COXPAHEHHsl 37IeKTPUUYECKOTo 3apsifia, 3aKOH COXpaHeHWs MacCOBOTO UYMCJ/a, MOCTyJaThl bopa,
3aKOH paJMO0aKTUBHOIO pacriaZia; Mpv 3TOM pa3/idyaTh CJI0BeCHYI0 (POPMYIMPOBKY 3aKOHa, €ro MareMaTHuecKoe

BbIpa’>K€HHUE U YC/IOBUA (FpaHI/IL[bI, O6]IaCTI/I) NMpUMEHUMOCTH

11.7

Omnpefendars HarpaB/leHWe BeKTOpa WHAYKLMM MarHWTHOTO 10/ MPOBOJHMKA C TOKOM, CWIbl AMIepa M CUJIbI
JlopeHLa

11.8

CTPOI/ITB N OIMHMChIBATb I/I306pa)KEHI/Ie, CO30dBdeMOe€ ITJIOCKHUM 3€PKaJIoM, TOHKOM JIMH30M

11.9

BLIMOMHATL 9KCTIEPUMEHTHI TI0 WCC/IeZIOBaHUI0 (DU3UUECKUX sIBJIEHUM M TIPOLIECCOB C WCTIOb30BaHUEM MPSMBIX U
KOCBEHHBIX HM3MEpeHui; Tpu 3ToM (OpMy/IUpoBaTh MpobieMy (3aauy) W THIOTe3y Y4ueOHOTO 3KCIepHMEHTa,

cobupaTh yCTaHOBKY W3 TIPe//I0KeHHOT0 000py/I0BaHusl, MPOBO/WTE OIBIT U (HOPMY/TMPOBAaTh BHIBO/bI

11.10

Ocy11ieCTB/ATh TIPsSIMble U KOCBeHHbIe U3MepeHus (PM3UYecKUX BeJTMUKH; TPU 3TOM BbIOKMpPATh ONMTUMAasbHbIN CrIocob

HN3MepeHHns U UCI10J/Ib30BATh U3BECTHbIE METO/IbI OLIEHKHU HOFpEU.IHOCTEﬁ I/I3Mep6HI/II‘/JI

11.11

I/ICC]'IE,ZLOBEITI) 3dBUCHUMOCTHU (1)I/I3I/IIIECKI/IX B&/IMUMH C HCIO0J/Ib30BaHHUEM  IIPAMBIX I/I3MEPEHI/II‘/JI; mpnu 3TOM
KOHCTDYUPOBATh YCTdHOBKY, d)HKCHpOBaTb pe3y/1bTaThl HOJ'Iy‘-IGHHOﬁ 3dBHUCHMMOCTH (i)I/I3I/I‘-I€CKI/IX BeJIMUMH B BHE

TaGJ’II/IL[ nu Fpa(l)HKOB, Ae/1aTb BBIBOJbBI 10 pe3yJ/ibTaTaM UCC/Ie40BaAHUA

11.12

CobsrofiaTh TipaBusia 6e30racHOTO TpyZa TpU MPOBeAEHUM MCC/ie[JoBaHUM B paMKax yueOHOro SKCIepHMeHTa,
yueOHO-MCCIeIoBaTeIbCKOM U TIPOEKTHOH [1eATeTbHOCTU C WCIOb30BaHUEM HM3MEPHUTE/bHBIX YCTPOWCTB U

sabopaTopHOro 060py/J0BaHUS

11.13

PemaTh pacuéTHble 3a/1auM C SIBHO 3a[jaHHOM (PH3MUeCKOM MOZEbI0, UCI0Jb3Ys (pr3UUecKre 3aKOHbI U PUHLUIbL; Ha
OCHOBe aHa/M3a yCJOBHUS 3a[aud BbIOMpaTh (U3MUECKYI0 MOJe/b, BbIE/ATh (HU3NUeCKHe BeJUUHUHBI U (OPMYJIb,
HeoOXoZMMbIe ISl eé pellieHUs], TPOBOJAUTL PacUéThl M OLIEHUBATh PeabHOCTh MOMYYeHHOTO 3HaueHus (rU3nuuecKoi

Be/IM4YHHbI




Pemath KauecTBeHHbIE 3a4d4YU: BBICTPAMBATL JIOTHYECKHW HEIIPOTHUBOPEUYHMBYIO LIETIOUKY paccy)KE[EHI/II‘/JI C OHOpOﬁ Ha

114 M3yueHHble 3aKOHBI, 3aKOHOMEPHOCTU U (U3NUecKue sIBIeHUs
Wcronb30BaTh TpU  pellleHUM yueOHBIX 3a/au COBpeMeHHble HH(GOPMAalLMOHHble TEeXHOJOTUM /sl TIOMCKa,
11.15 CTPYKTYPUPOBaHUsI, UHTEPIIPETALIMU ¥ TPeJCTaBIeHUs yueOHOU W Hay4HO-TIOMY/ISIPHOM MH(GOPMAL|H, TI0Ty4eHHOM
13 Pa3/IMYHbIX UCTOUHMKOB; KPUTHUECKH aHaIM3UPOBaTh M0JyyaeMyro UH(OpMaL1io
1116 OOBSICHSTBH TPUHLMITLI I€HCTBUSI MAILIUH, MPUOOPOB M TEXHUUECKUX YCTPOMCTB; Pa3/MuaTh yC/IOBUSI UX 0€30MacHOro
' VICII0/Ib30BaHMs B NTOBCEIHEBHOM KU3HU
1117 [TpuBOAWTL TIpUMEpPBI BK/IaZia POCCUHMCKUX W 3apyOe)KHbIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAyKHW, B 0ObsCHeHHe
' TIPOLIeCCOB OKPY’Karoll[ero MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUN
Vcnonb3oBaTh TeopeThyeckre 3HaHUs MO (M3MKe B TIOBCEHEBHOM >KU3HU [ijisi obecriedeHusi 6€30MacHOCTH TIpU
11.18 oOpaijeHny C TIpuOOpamMM M TeXHUUECKMMH YCTPOWCTBAaMH, [JIsi COXPaHEeHHUs! 3/10pOBbsSi M COOJIIOZEHUs HOPM
5K0JIOTUYECKOT0 IT0BeJieHUs B OKpY’Karolllel cpezie
PaboTate B TpymIe C BBITIOJIHEHUEM Da3/IMYHBIX COLMA/IbHBIX POJIeH, TUIaHWPOBATh pabOTy TPYIIIbI, PaljOHATBLHO
11.19 pacrpefiensiTe 00513aHHOCTH U TJIAHUPOBATh [IeATe/IbHOCTh B HECTAHJAPTHBIX CUTYALUsIX, a/leKBaTHO OLIEHWBATb BKJIAf,

Ka)K/I0r0 M3 YUaCTHUKOB TPYTIITBI B pellieHre pacCMaTprBaeMoi 1pobieMbl




ITPOBEPSAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kop Kop npoBepsiemoro
IIpoBepsiemMble 3/1eMeHTbI CO/lep>KaHUA
pa3fena | 371eMeHTa
OU3NKA 1 METOJJbI HAYUYHOI'O ITO3HAHUA
L1 ®du3nkKa — HayKa o npupoge. HayuHbsle MeTO/bI [I03HAaHUS OKPYKaroLero Mupa. Posib sKcriepumeHTa ¥ TeOpuM B
) ' rpoLiecce MO3HaHUs MPUPO/Ibl. IKCIIePUMEHT B (hH3MKe
MogenupoBaHue (GuU3NUYeCKUX sB/eHUM U mpoueccoB. HayuHble rumote3bl. Pusnyeckrde 3aKOHbI U TEODUHU.
1.2 'panuibl NprMeHUMOCTH (GU3WYECKHMX 3aKOHOB. [IpuHImMn cooTBeTcTBUS. Ponb W MecTo (QU3MKUA B
(hopMHpOBaHUY COBPEMEHHOM HayYHON KapTUHBI MUPA, B TIPAKTUUECKOU /1esiTeTbHOCTH Jto/iei
2 MEXAHUKA
KMHEMATUKA
2.1.1 Mexanuyeckoe awkeHre. OTHOCUTE/IBHOCTb MeXaHU4eCcKoro AwkeHusa. Crucrema orcuéra. Tpaekropus
510 [TepemenieHue, CKOPOCTb (CpefHsII CKOPOCTb, MTHOBEHHAsi CKOPOCTh) M YCKOPEHWe MaTephalbHOM TOYKH, WX
o TPOEKLIMY Ha OCH CUCTeMbl KoopAuHaT. CiioykeHue nepeMeleH’i U C10KeHre CKOpPOCTel
513 PaBHOMepHOe ¥ paBHOYCKOpDEHHOe MpsIMOJIMHelHOe ABWKeHHe. ['paviku 3aBUCMMOCTM KOOpPJWHAT, CKOPOCTH,
o YCKOpeHUs1, MyTU U NepeMeLeHrs1 MaTepruaibHOU TOUKH OT BpeMeH!
2.1 2.1.4 CBoboHOe majieHre. Y CKopeHHe CBOOOJHOTO TaieHH st
)15 KpuBonuHeliHoe fABv>KeHue. PaBHOMepHOe BMKeHHe MaTepUabHOW TOUYKH 10 OKPY>KHOCTH. YTJIOBasi CKOPOCTb,
o NMUHelHas ckopocTs. [lepros v yactoTa. LleHTpocTpeMuTenbHOE YCKOpEHHUe
2.1.6 TexHUuecKre yCTPOWCTBA: CIIUAOMETD, ABW)KEHHEe CHApS/I0B, LielHbIe U peMeHHbIe epejaun
[MpakTryeckue paboThl. M3MepeHue MTHOBEHHOM CKOpocTH. VcciiefioBaHMe COOTHOLLIEHUS MeXAY IMyTsSIMHU,
2.1.7 MPOU/IEHHBIMHU TeJIOM 3a MOoC/Ie[j0BaTe/IbHbIe paBHbIE POMEXXYTKH BPEMEHHU MPY PaBHOYCKOPEHHOM JIBXKEHUM C
Haya/IbHOM CKOPOCTBIO, paBHOM HY/I0. V3yueHure [BW)KeHUS L1apvKa B BS3KOU XXKUAKOCTU. V3yueHUe ABMKeHUs




TeJa, 6POU.IEHHOFO TOpPHU30HTAIBHO

OVUHAMUKA
221 [TpunHumn otHocuTenbHOCTU ["anunes. [1epBeblii 3akoH HbtoTOHA. VIHep1iManbHble CUCTeMbI OTCUETa
2.2.2 Macca tena. Cusa. [IpyHLMI Cyniepro3vLiuM CU
293 Brtopoii 3akoH HbloTOHa /151 MaTepyasbHOM TOUYKM B MHepLMaibHOM cucteme oTcuéta (MCO). Tpetuii 3akoH
o HeroTOHa [/151 MaTepUaibHbIX TOUEK
2.2.4 3aKOH BCceMUpHOro taroreHus. Cuia Tsbkectud. ITepBasg KocMuueckasi CKOpocThb. Bec Tesna
2.2.5 Cwuia ynpyroctu. 3akoH I'yka
29 296 Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUsI CKOJIb)KeHUs U cuja TpeHus nokosi. Kosadduiuent tpenus. Cuna
COTIPOTUBJIEHNS T1PY [BV)KEHUY TeJjla B )KUAKOCTU UJIY rase
2.2.7 [MTocTymaTesibHOE U BpalllaTe/bHOe JBM)KeHHe abCOMIOTHO TBEPAOTO Tena
2.2.8 MomeHT Cu/ibl OTHOCUTE/IBHO OCH BpalljeHus. [11eqo cumbl. Y cnoBus paBHoBecus: TBépgoro Tena B 1ICO
2.2.9 TexHUuecKre yCTPOWCTBA: MOAIIMITHUKY, [IB)KEHNE UCKYCCTBEHHBIX CITyTHHUKOB
[MpakTryeckue paboTel. M3yueHue /BWKeHUsi OpycKa IO HAK/JIOHHOM IJIOCKOCTU TIOJ, eMCTBHeM HeCKOJIbKUX
5910 cun. VccnenoBaHue 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HHKAKOIIMX B AeopMUpyeMol TMpPY)XUHe W Pe3MHOBOM
o obpasiie, OT BeJMUMHBLI UX Aedopmauuu. VicciefnoBaHue YCIOBUM PaBHOBECHsST TBEPJOTO Tesa, UMEIOIIEro 0Ch
BpalleHus
3AKOHBI COXPAHEHVA B MEXAHUKE
2.3.1 VMiynbC MaTepUanbHOM TOUKHM, CUCTEMbI MaTepraIbHbIX TOUeK. VIMITy/IbC CHUJIbI U U3MEHeHHe UMITy/IbCa TeJla
2.3.2 3akoH coxpaHeHus umnynbca B ICO. PeakTHBHOe [BUXeHHe
2.3 2.3.3 PaboTa cusbl
2.34 MOILIHOCTb CHUJIBI
2.3.5 KuHeTnueckasi sHeprusi MaTepyaabHOM TOUKU. TeopemMa 0 KWUHETUUeCKOW SHepruun
2.3.6 [MoteHuuanbHasi sHeprusi. [loTeHIManbHasi SHepryst ynpyro Ae(popMUPOBaHHOW TNpYKUHbL. [loTeHIManbHas




SHepruvd TeJjia BOJIH3H IMOBEPXHOCTHU 3eMu

HOTEHL[I/IEIJIBHBIE N HeIlOTeHIMa/IbHble CHJIBIL. Ces3b pa6OTBI HEeIIOTeHIIWa/IbHbIX CWJI C HW3MEHEeHHEM

>3 MeXaHUUeCKON SHeprUy CUCTeMBI Tesl. 3aKOH COXPaHeHUs MeXaHUUeCKON SHepruu

2.3.8 Ynpyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHWUeCKre yCTPOWCTBA: ABWKEHNe PaKeT, BOLOMET, KOrep, [PY>KUHHBIU ITUCTOJIeT

53,10 [TpakTrueckue paboThl. V3yueHue CBsI3W CKOPOCTel Tes MpU HeympyroM ygape. ViccienoBaHue CBsi3u paboThI
o CUJIbI C U3MEeHeHHeM MeXaHUUeCKOM SHepruu Tena

3 MOJIEKYJIAPHAA ®U3NKA U TEPMOJVNHAMUKA
OCHOBBI MOJIEKYJIAPHO-KMHETUUYECKOM TEOPUU

311 OcHOBHBIE TIOJIOJKEHUSI MOJIEKY/ISIPHO-KUHETUUeCKO Teopud. bpoyHoBckoe fBrkeHue. [Quddysusa. Xapakrep
o JIBIDKEHMS U B3aUMO/IeHCTBYS YaCTHUL] BeljecTBa

3.1.2 Mogesiu CTpOeHHUs Ta30B, XKUJKOCTeH 1 TBEP/BIX Tl U 00bsICHEHHe CBOMCTB BellleCTBa HA OCHOBE 3THUX MO/iesieit

3.1.3 Macca monekys1. Konnyectso Belectsa. IloctosiHHas ABorajpo

3.1.4 TernioBoe paBHOBecHe. TeMrneparypa u eé usmepenue. Illkana Temmneparyp Lienbcus

3.1.5 Mopenb npeansHOro raza. OCHOBHOe ypaBHeHHe MOJIEKY/IIPHO-KWHEeTUUeCKOW TeOPUH HU/lea/IbHOr O Ta3a

3.1 316 AbGcosmoTHasi TemriepaTypa Kak Mepa CpefjHell KMHETHUECKOW SHEepruy TeIIOBOTrO JIBID)KEHHs UacTHI] rasa.

o [Tkana Temneparyp KenbBrHa

3.1.7 YpaBHenue KnaneripoHa — MeHzeneeBa. 3akoH [lanbToHa

318 ["a3oBble 3aK0HBI. M30mpoLiecchl B UzieaJlbHOM rase C [OCTOSIHHBIM KOJIMUeCTBOM BelllecTBa: U30TepMa, U30X0pa,
o n3o0apa

3.1.9 TexHUUeCKre yCTpOMCTBa: TepMoMeTp, bapomeTp

31.10 [TpakTueckue pabotel. Mi3mMepeHre Macchl Bo3/lyXa B KJIacCHOM KomHare. VccieoBaHre 3aBUCHUMOCTH MEXIY

MapaMeTpaMH COCTOSAHUA PA3PEXEHHOTI'O I'a3a

3.2

OCHOBbI TEPMOJIMUHAMUKHA




3.2.1 TepmoarHamMuUyecKasi cicTeMa. BHyTpeHHsIsl SHeprusi TepMo/JMHaMUUeCKOl CHCTeMbI U CIIOCOObI €6 U3MeHeHHs!

3.2.2 KosnyecTBO TemioThl ¥ paboTta. BHyTpeHHsIsi SHeprusi 0IHOATOMHOTO U/iea/IbHOTO Ta3a

393 Buzbl Teruionepejaud: TeruIONPOBOLHOCTb, KOHBEKLMs, U3/lydyeHHe. TeruioéMKOCTb Tesa. Yze/bHas
o TeIIOEMKOCTB BelllecTBa. PacuéT KosmMuecTBa TervIoThl [P Terionepeayde

394 [TepBbIii 3aKOH TepMo/iMHAMUKH. [IpMeHeHMe MepBOro 3aKOHa TepMOJMHAMUKHU K u3orporeccaM. I'paguueckas
o VHTepripeTalus paboThl rasa

395 TerioBble MalliMHbI. [IpUHLUIIBI eCTBUS TEIIOBBIX MallvH. [Ipeobpa3oBaHusi SHEPTUU B TEIJIOBLIX MalllMHAX.
o Kosddurment nosnesHoro geiicteus (ganee — KI1/1) TernoBoit MamvHel. Lnkn KapHo u ero KIT/J

396 Bropoii 3akoH TepMogrHaMHUKK. HeoGpaTMoCTh TIpoLieccoB B rpupoge. TerioBsie ABUraTend. JKOJIOTHUeCKre
o 1po6JieMbl TerI09HepPreTUKU

3.2.7 TexHuUecKre yCTpOMCTBa: ABUraTe/lb BHyTPeHHero CropaHusi, ObITOBOM X0J/I0/JUIbHUK, KOHJULIMOHED

3.2.8 [TpakTrueckue paboTel. i3MepeHMe ye/TbHOM TeMI0EMKOCTH

ATPEI'ATHBIE COCTOAHNA BEHIECBA. ®A30BBIE [TEPEXO/IbI

331 [Tapoobpa3oBaHre U KOHJeHcalusi. VcrapeHue v KurieHWe. Y[lesibHasi TeluioTa rapoobpa3oBaHusi. 3aBUCUMOCTh
o TemIiepaTypbl KUIeHUs OT /1aB/IeHNs]

3.3.2 AOGcCosFoTHasi U OTHOCHUTe TbHAs B/Ia)KHOCTh BO3/lyXa. HachIijeHHbIN map

333 TBéppoe Teno. Kpucrannueckue v amop(Hble Tesla. AHU30TPOIIMS CBOWMCTB KPUCTA/LIOB. JKUJK1e KpUCTasIbI.

3.3 o CoBpeMeHHbIe MaTepHasbl

3.34 [1naBneHye U KpUCTa/UIM3aLMs. Y esibHast TerioTa riasneHus. Cybammanus

3.3.5 YpaBHeHHe TeryioBoro 6anaHca

33.6 TexHUuecKre yCTPOMCTBA: TMTPOMETDP W IICUXPOMETP, KaJOpUMeTp, TeXHOJIOTWUH TMOy4YeHUs] COBPEeMEHHBIX
o MaTrepuasoB, B TOM UMC/le HAaHOMaTepuaioB, 1 HAHOTEXHOJIOTUU

3.3.7 [MpakTryeckue paboTel. Mi3mMepeHue B/Ia)KHOCTH BO3/lyXa

4 SJIEKTPOAMHAMUKA




SJIEKTPOCTATUKA

4.1.1 OnekTpu3salys Tel. JneKTpuueckri 3apsij. [IBa BUa 371eKTpUUeCcKrX 3apsiioB

4.1.2 IIpoBOAHUKY, JUSIEKTPUKU U TIOTYTIPOBOAHUKU

4.1.3 3aKOH COXpaHEeHHs 3JIEKTPUUYECKOro 3apsia

4.1.4 B3aumogeiicTBue 3apsjoB. 3akoH KysioHa

ALS JJieKTpuyeckoe 1iojie.  Hamnpsok€HHOCTb — 3;eKkTpuueckoro mnossa.  [IpuHoun — cyneprio3vnuu.  JIuHuu
o HarpsDKEHHOCTH 3JIEKTPUUECKOr0 MOJIs

4.1.6 PaboTa cun sseKkTpocTatiyeckoro noss. ITorteHnman. Pa3HOCTb TIOTEHIMAIOB

4.1.7 [IpoBOAHUKY U IU3/IEKTPUKU B IIOCTOSHHOM 3/IeKTPUYECKOM MoJie. JlusieKTpuueckas [poHUL[aeMOCThb

418 OJIeKTPOEMKOCTb.  KoHfeHcaTop. O/NeKTPOEMKOCTb IUIOCKOTO  KOHJEHCaTopa. OHeprus 3apsKeHHOI'o
o KOHZIeHcaTopa

419 TexHuyeckre  YCTPOWMCTBA: 3/I€KTPOCKON, 37eKTPOMeTp, 3/eKTpoCTaThuuecKasi 3alluTa, 3a3eMjeHue
o 3/1IEKTPONPHUO0POB, KOHZEHCATOP, KCEPOKC, CTPYHHBIN TIPUHTEP

4.1.10 [TpakTryeckue paboThl. Mi3mepeHHe 371eKTPOEMKOCTH KOH/IeHCaTopa

TTOCTOAHHKBIN 3JTEKTPUUYECKNM TOK. TOKU B PA3JIMYHBIX CPEJAX

4.2.1 YcoBus CyljecTBOBaHUS MOCTOSTHHOT'O 3/1eKTPUUecKoro Toka. Mictounuku Toka. Crma Toka. IIocTosiHHbIN TOK

4.2.2 Hanpspkenuve. 3akoH OMa 151 ydyacTKa Liernu

4.2.3 OJIeKTpUYeCKoe COINpPOTUBJIeHHe. Y ie/lbHOe CONIPOTUB/IEHYE BelljeCcTBa

40 4.2.4 [TocnegoBaresibHOe, Mapaslie/lbHOe, CMelllaHHOe COeiIMHeHre MPOBOJHUKOB
. 4.2.5 Pabora 3/1eKTprUeckoro Toka. 3akoH /[koys — JleHiia

4.2.6 MOILIHOCTB 3JIEKTPUUECKOTO TOKa

427 371eKTPO/IBWXKYIIasi cuia (ganee — 3/1C) u BHyTpeHHee COMPOTHB/IeHWe NCTOYHUKA TOKa. 3aKoH OMa ijisl To/THOM
o (3aMKHYTOIM) 3/1eKTpUUecKoy Lenu. KopoTkoe 3aMbIKaHue

4.2.8 OJIEKTPOHHAsI TMPOBOJAUMOCTb TBEDPABIX MeTa/VIOB. 3aBUCUMOCTb CONPOTUB/IEHHS MeTa/JIOB OT TeMIlepaTyphbl.




CBepxnpoBogUMOCTb
4.2.9 OneKTpUUYecKrii TOK B BaKkyyMe. CBOMCTBA 3/IEKTPOHHBIX ITYUKOB
4210 [MonyrnpoBogHuKku. CoOCTBeHHasi U TIpUMecCHasi TIPOBOJUMMOCTh TOJIyTIPOBOAHUKOB. CBOMCTBa p-n mepexoja.
o [TonmympoBOfHUKOBBIE TIPHOOPHI
4.2.11 ONeKTpUYeCKr! TOK B 3/IeKTPOUTAX. DJIeKTPOIUTHYeCKas: AUCCOLMALUs. DJIeKTPOJIN3
4210 OnekTpuueckKuid TOK B ras3ax. (CaMoCToATeNnbHBIM U HeCaMOCTOATeNbHbIM paspsifi. PasnmuuHble  TUITBI
o caMoCToATe/IbHOrO paspsga. Mosnus. [11a3ma
TexHWueckre YCTpPOWCTBa: amIlepMeTp, BOJbTMETP, peocTaT, MCTOYHUKM TOKAa, 3JIeKTPOHarpeBaTesbHbIe
4.2.13 MIPHUOOPHI, 3TeKTPOOCBETHTE/TbHbIE TIPUOOPBI, TEPMOMETP COTPOTHBIIEHUS], BaKyyMHBIA WO/, TEPMHCTOPBI U
(hoTOpe3uCTOpPkI, MOJYTPOBOJHUKOBBIN J1O0/]|, FabBaHUKa
4214 [MpakTryeckue paboTel. M3yueHre cMellIaHHOTO COe/IMHEHUS Pe3UCTOPOB.
o W3mepenune D/]C UCTOYHMKA TOKA U €er0 BHYTPEHHEro ConpoTHuB/ieHus. HabsrozeHre 3eKTposii3a
11 KJIACC
Kop Koanposepsiemoro
IIpoBepsiemMble 3/1eMeHTHI CO/leP>KaHUA
pasjena | 3jleMeHTa
4 SJIEKTPOAMHAMUKA
MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA UHAYKINA
4.3.1 [TocTosiHHBIE MarHUTHI. B3anmoelicTBUe MOCTOSIHHBIX MarHUTOB
MarnuTtHoe mosie. BekTop MarHuTHOM WHAYKUMU. [IpyHuuMn cymeprnosvuyy. JIMHUM MarHWTHOW WHZAYKLIMW.
43 432 KapTrHa uHUI MarHUTHON UHAYKLIWY 011 TOCTOSIHHBIX MarHUTOB
MarHuTHoe nosie NPOBOJHUKA C TOKOM. KapTuHa JMHUN 10/ AJIMHHOIO NPSIMOrO MPOBOJHKKA M 3aMKHYTOI'O
433 KOJIbLIEBOr0 [TPOBOJHMKA, KaTYIIKH ¢ TOKOM. OnbIT OpcTesa. B3anmopelicTBre IPOBOJAHUKOB C TOKOM
4.3.4 Cuna Awmriepa, eé MOZy/Ib Y HarpaBjieHue




Cuna HOPEHLI&I, eé MOAYyJ/ib M1 HallpaBJ/IEHHE. ,Z[BI/I)KQHI/IE 3apH)KEHHOﬁ YaCTHULIbI B OJHOPOAHOM MAarHMTHOM I10JI€.

4.3.5

Pabora cunbl JlopeHiia
4.3.6 SIBneHye 371eKTPOMarHUTHOW UHAYKLIMN
4.3.7 [ToToK BeKTOpa MarHUTHOM MHAYKLIAN
4.3.8 O/1C nHAYKUMU. 3aKOH 3JIeKTPOMarHUTHOW MHAYKLMKA Papazest

Buxpesoe snektpuyeckoe rosie. 31C UHAYKLUK B MIPOBOJHUKE, NBWXKYLLEMCS IOCTYIaTe/IbHO B OJHOPOLHOM
439 MarHUTHOM T0/Ie
4.3.10 [TpaBusno JleHua
4.3.11 WHaykTUBHOCTL. fIBeHre camonHAyKLMU. D/1C caMOUHAYKLIMK
4.3.12 OHeprusi MarHUTHOT'O T10/151 KaTYLIKHA C TOKOM
4.3.13 OJIEKTPOMAarHuTHOE T10J1e

TexHUUeCKHe yCTPOWCTBA: TTOCTOSTHHbIE MarHUTBI, 3/IEKTPOMarHUThl, 3/1eKTPO/BUraTe b, YCKOPUTEIN 3/1eMeHTapHbIX
4314 YaCTULl, UHAYKLMOHHAs T1eub

[TpakTrueckue paboTel. V3yueHre MarHUTHOTO T0JIS1 KaTYIIKK C TOKOM. VlcciefioBaHre JelCTBUSI TIOCTOSTHHOTO
4315 MarHyra Ha paMKy C TOKOM. VlcciiegoBaHye siB/ieHUs 3/1eKTPOMarHUTHOM UHYKLUU

5 KOJIEBAHUA 11 BOJIHBI
MEXAHUWYECKUME N SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

KonebarenbHasi cuctema. CBoboiHbIe KosiebaHusi. ['apMoHnueckue Konebanus. [lepuog, yacToTa, aMIiuTyaa U
>1 ¢aza KonebaHmit
5.1.2 [Mpy>kuHHBIN MasiTHUK. MaTeMaTH4yeCKUil MasiTHUK

>1 YpaBHeHHe TapMOHHYecKuX KosebaHuil. KuHemaThyeckoe M JWHAMHUYeCcKOe OIKMcCaHWe KojebaTenbHOro

>1:3 JIBIDKEHUS
c 14 [peBpalljeHe SHEPTUU TIPU FapMOHUYECKUX KosiebaHusx. CBsi3b aMIUIMTY/jbl KOleOaHUM NCXO/HOU BeJTMUKHbI C

aMIUTUTYZaM1 KoJiebaHu eé CKOPOCTH U yCKOPeHHsI




KonebaTenbHbIH KOHTYD. CBOGOAHBIG 3JIEKTPOMAIrHHUTHBIE KoJiebaHusI B naeajibHOM Kojie0aTe/IbHOM KOHTYpe.

>1> AmnHasiorust MeXxay MexaHUUeCKUMH U 3JIEKTPOMarHUTHBIMU KostebaHussmMu. dopmysia ToMcoHa
5.1.6 3aKOH COXpaHeHUsI JHePIUHU B H/ieaTbHOM KosiebaTesTbHOM KOHTYpe
BhIHY>X/]eHHbIe MeXxaHUUeCKue KosiebaHusi. Pe3oHaHc. Pe30HaHCHasi KpyBasi. BeIHYK/IeHHBIE 37IeKTPOMarHUTHbIE
>17 Ko/nebaHusl.
5.1.8 [TepemeHHbIM TOK. CHHYCOU/Ia/IbHBIN TIepeMeHHbIN TOK.
5.1.9 Mol[HOCTb NTepeMeHHOr0 TOKa. AMITIMTYZHOE U IeUCTBYIOIIlee 3HaueHre CUJIbl TOKa U HalpshDKeHUs!
Tpancdopmarop. [Tpou3BoACTBO, repejaua U rnotpebeHre 3/1eKTpUYecKoi SHepruu. JKOIoruyeckre PUCKU TPy
>1.10 MPOU3BO/CTBE 37IEKTPUUECKON SHepruu. KynbTypa UCno/ib30BaHus 37IEKTPOSHEPTUM B TTOBCEHEBHOM KU3HU
5.1.11 TexHuUeckre yCcTpoicTBa: celicMorpad, 3/1eKTpUYeCcKUil 3BOHOK, JTMHKY 3/1eKTporepesayq
[MpakTryeckue pabotel. VicciieoBaHre 3aBUCUMOCTH TIepHO/ia MajTbIX KojiebaHMii rpy3a Ha HUTH OT JI/TMHBI HUTH
5.1.12 U Macchl rpysa. McciegoBaHue nepeMeHHOr0 TOKAa B LielM U3 TI0C/IeloBaTe/IbHO COeIUHEHHBIX KOHJeHcaTopa,
KaTYLUKU U pe3ncTopa
MEXAHMYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI
MexaHuyeckre BOJIHBI, yCa0BUSI pacnpoctpaHeHusi. [lepuozn. CKOpPOCTb paclpOCTpaHEeHWs W [JIMHA BOJIHBI.
> [TonepeuHblie ¥ MPO/OJIbHBIE BOTHbI
5.2.2 WuTepdepenius u qudpakiys MexaHn4eckrux BOJH
5.2.3 3ByK. CKOpoCTb 3ByKa. ' pOMKOCTH 3ByKa. BricoTa ToHa. TeMOp 3ByKa
5.2 O/eKTpOMarHUTHbIE BOJIHBI. Y CJIOBUS U3/TyUeHHUs 3/IeKTPOMarHUTHBIX BOJIH. B3avMHasi opreHTalyst BeKTOpoB E,
>2.4 B 1 0 B 3/IeKTPOMarHUTHOI! BOJTHE B BaKyyMe
CBolicTBa 3/1€KTPOMarHUTHLIX BOJIH: OTpakeHWe, MpeoMJieHue, MoJsipusanus, AU@pakius, UHTephepeHLys.
e CKOpOCTb 3/1eKTPOMarHUTHBIX BOJTH
5.2.6 [IIkasa 3/1eKTPOMarHUTHBIX BOJTH. [IprMeHeHe 3/1IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY
5.2.7 [TpyHLMIIBI paZiMOCBA3M U TeneBUAeHUs. Pagronokarus. D/1eKTpOMarHMTHOe 3arpsi3HEHUe OKPYJKaroLei cpefibl




TexHuueckue YCTPOﬁCTBaI MY3bIKd/IbHbI€ MHCTPYMEHTHI, Y/IbTPA3BYKOBASA JWAIHOCTHKA B TeXHHUKE U MeJUIINHE,

>-28 pajap, paJMoNpUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBU-neus
OIITUKA

5.3.1 [TpsimonMHelHOe pacnpoCTpaHeHue CBeTa B OAHOPOAHOM cpefie. JIyu cBeTa
5.3.2 OtpaskeHrie cBeTa. 3aKOHbI OTpaKeHHs1 cBeTa. [TocTpoeHye M300pakeHHiA B TVIOCKOM 3epKarie
5.3.3 I1penomsieHre cBeTa. 3aKOHBI IPe/IOMTEHsT CBeTa. AOCOMIOTHBIN 1OKa3aTesb TPeiOM/IeHuUsT
5.3.4 ITormHoe BHyTpeHHee oTpaykeHHe. [Ipefie/IbHBIN yToU1 TOJIHOTO BHYTPEHHEr0 OTPayKeHus
5.3.5 Nucnepcus ceeta. CrioxHBINA cocTaB b6esoro ceeta. LiBer

Cobwuparomjue ¥ pacceuBaronjie JuH3bI. ToHKas /mMH3a. POKyCHOe pacCcTosiHMe W ONTUYecKash Chla TOHKOW
5.3.6 mvH3bl. [locTpoeHue u300pakeHHWi B COOMpArOIIMX M pacCeMBalOIUX JiMH3aX. PopMmyrna TOHKOMN JIMH3BIL.

YBenuueHue, faBaemMoe JIMH30M

5.3 5.3.7 [Tpenensl NpUMEHMMOCTHU FeOMeTPUUECKOMN ONTHKU

Unrepdepentyiss cBeta. KorepeHTHble WCTOYHHKH. YCIOBHS HaO/IOeHWs MakKCUMyMOB M MHUHHUMYMOB B
>-38 VHTep(epeHL[MOHHOM KapTHHE OT JBYX CMH(a3HbIX KOrepeHTHbIX UICTOUHHUKOB

Nudpakuusi cBeta. [udpakuyoHHas pelIéTKa. YC/oBue HAOJIIOZeHUs] T/IaBHBIX MaKCHMMYMOB TPH TajileHUU
>3:9 MOHOXPOMATHUYeCKOro CBeTa Ha AU(PaKLMOHHYIO PeLIETKY
5.3.10 [Tonspusaryis ceeta

TexHuueckrde yCTPOWMCTBA: OUKH, Jyma, ¢oTroarrapar, NPOeKLMOHHbIN amnmnapaT, MHWKPOCKOI, TesecKor,
>311 BOJIOKOHHAS1 OITHKA, AU(PPaKLIMOHHAs PeLlETKa, OSIPOUT]

[TpakTryeckue paboThl. MI3mMepeHUe roKasaTesisi ripesioMyeHusi. VicciieoBaHre CBOMCTB U300paXkeHHH B JIMH3aX.
>-3-12 Habmo/ieH1e JUCTepcuy cBeTa

BJIEMEHTHI CIIEITUATTBHOM TEOPMM OTHOCUTEJIBHOCTH
6 61 I'paHuLbl IPUMEHUMOCTH K/IaCCUUeCKOM MexaHWKH. [IocTynarbl Teopyry OTHOCHUTEIbHOCTH: WHBApUAHTHOCTb

MOAYJid CKOPOCTH CBE€Ta B BaKyyMe, IMPUHLUIT OTHOCUTE/IbHOCTHU OUHILITeHA




6.2 OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMe/j/ieHrie BDEMEHU U COKpallleHue JIJTUHbI
6.3 OHeprusi ¥ UMMyIbC CBOOOHOM YaCTULIbI
6.4 CBsI3b MacChl C Heprueil ¥ UMITy/IbCOM CBOOOJHOM YaCTULIbI. DHEPrusi MOKOsi CBOOOIHOM YaCTHULbI
7 KBAHTOBA{A ®U31KA
B3JIEMEHTBEI KBAHTOBOW OITTUKA
7.1.1 ®otonbl. opmyiia [11aHKa CBsi3u HepruM (POTOHA C ero YaCTOTOM. DHEePrusi U UMIYJIbC (POTOHA
7.1.2 OtkpeiTHe u ucciaenoBanve ¢porosdgekra. Oneitel A.I'. CToneroBa. 3akoHsl poTo3pdexTa
7.1 7.1.3 YpaBHeHue DiiHIITeNHA 4714 PoTo3pderTa. «KpacHas rpaHuia» gpotosddekra
7.1.4 HNasnenue cBeta. OnbiTel [1.H. JlebeneBa
7.1.5 XUMHUecKoe /IeMCTBUe CBeTa
7.1.6 TexHuueckre ycTpoiicTBa: ¢oTo3/1eMeHT, POToAATUMK, CoiHeuHasi baTapesi, CBeTOJUO/
CTPOEHUE ATOMA
7.2.1 Mogens aroma Tomcona. OnbiThl Pe3epdopza 1o nucciieioBaHuIo cTpoeHUst atoMa. [1iaHeTapHast MoJiesib aToMa
[Moctynatsl Bopa. M3nyueHue u morsoijeHre (OTOHOB MpH Tepexojie aToMa C OJHOTO YPOBHSI SHEpPriu Ha
7.2 npyroi. Buapl criektpoB. CrieKTp YpOBHeM 3Hepryuy aToMa Boopoja
7.2 BonHoBble cBoiicTBa uacTtull. BonHbl e Bpoiiia. KopryckynspHO-BOMHOBOM AyanusM. [Judpakiys 3/1eKTpOHOB
723 Ha KpHCTasiax
7.2.4 CrioHTaHHOE U BBIHY)K/IEHHOE M3/Ty4eHHe. Y CTPOMCTBO W MIPUHIIUI paboThI a3epa
7.2.5 TexHUYeCcKre yCTPONCTBA: ClIeKTpa/ibHbIM aHau3 (CIIeKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMIIbIOTED
7.2.6 [TpakTrueckue pabotel. HabmromeHre MTMHeHYaTOro CrieKTpa
ATOMHOE A0PO
73 7.3.1 MeTo/p! Hab/TFO/IEHNST ¥ PETUCTPALIUM JIeMeHTapHbBIX YaCTHI]
' 230 OTkpbITHe pajuoakTUBHOCTH. OnbiThl Pe3epdopia mo orpefiesieHHI0 COCTaBa paJMOaKTUBHOTO W3/TyUeHUsl.

CaoiicTBa anba-, 6eTa-, raMMa-nu3nydeHus. BivsiHve pagrioakKTHBHOCTU Ha YKUBbIe OPraHU3MbI




OTkpbITHe TIPpOTOHA U HelTpoHa. HyknoHHast Mogesnb sifpa ['elizen6epra — VBaHeHKo. 3apsif sizpa. MaccoBoe

7.3.3
yucso saapa. M3ororsl
Anbta-pacriaz. O/IeKTPOHHBIA UM TIO3UTPOHHBIN OeTa-pacmaz. ['amma-m3nyueHye. 3aKOH PaJHOaKTHBHOTO
7.3.4 pacriaza
7.3.5 OHeprus CBsI3U HYK/IOHOB B sifipe. 1nepHble cuibl. JledekT Macchl sgapa
7.3.6 AnepHeie peakuuu. [leneHve U CUHTE3 sifiep
SnepHblii peaktop. TepMmosiziepHblii cuHTe3. [1po6sieMbl U TIepCIIeKTUBEI s/iepHOM SHepreTUKU. JKOJIOTHUecKre
737 aCTIeKTHI S7IepHOil SHEepreTHKH
7.3.8 OnemeHTapHble YacTULbl. OTKpBITHE NO3UTPOHA. PyH/IlaMeHTa/IbHbIe B3aUMO/eHCTBUS
7.3.9 TexHMUYeCKHe yCTPOICTBA: 103UMeTp, KamMepa BuibcoHa, sifiepHbIi peakTop, aroMHast bomba
7.3.10 [TpakTrueckue pabotsl. MccnesoBaHre TpeKOB YacTHL] (10 TOTOBBIM (oTorpadusim)
SJIEMEHTHBI ACTPOOU3NKU
8.1 Bup 3Bé3gHoro Heba. Co3Be3us, sipKue 3BE3/bl, JIAHEThI, UX BUAUMOE JBI)KEHHE
Conneunas cucrema. [lnaHersl 3emHOM rpymmbl. II7aHeTBI-TUraHTbl ¥ UX CITyTHUKH, Kap/UKOBbIE TUIAHETHI.
8.2 Marnble Tena Co/THEUHOM CUCTEMBI
8.3 Connue, dpotocdepa u atmocepa. ConHeuHast akTUBHOCTb
8.4 Ncrounuk sHepruu CoJiHLA U 3BE3]
3Bé3/bl, UX OCHOBHbIE XapaKTepUCTUKU: Macca, CBeTUMOCTb, paJilyC, TeMIlepaTypa, UX B3auMOCBs3b. /lpuarpamma
8.5 «CIeKTPa/IbHbIN K/1aCC — CBETUMOCTb». 3BE3/IbI TJIABHOM IMOC/Ie/I0BAaTE/TbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb»
JU1s1 3BE371 TJIaBHOM NOC/Ie[j0BaTe/IbHOCTH
BHyTpeHHee cTtpoeHue 3Bé371. CoBpeMeHHble MpeZCTaB/IeHrsl O MPOUCXOXkKAeHMU U 3BoyoLyu ComHLa U 3BE3[.
8.6 OTarbl )KU3HHU 3BE371
87 Mneunsii [lyTe — Hawma I'amaktuka. CrivpanbHas CTpyKTypa ['anakTvku, pacrnpefesieHve 3BE3J, rasa v MbLIM.

[Tonoxxenve u fiBwkenue CosnHua B ['anaktuke. [1nockas v cepruueckas mogcucremsl ['aakTuku




8.8

Turibl rasakTHK. Pa,ZLI/IOFa]'[aKTI/IKI/I M KBd3dDBhl. ‘-IéprIe ABIPBI B AipaX I'da/IaKTUK

8.9

Bcenennasi. Pacimmipenne BcenenHoil. 3akoH Xa06sa. Pa3beranue ranakTvk. Bo3pact u paguyc BceneHHOH,

Teopusa bosbitioro B3peiBa. Moznens «ropsaueid BecenedHoi». PeTuKTOBOE U3myueHue
it y

8.10

MacmrabHas ctpykrypa BeenenHoii. Meraranaktuka. HepeméHHblie ipo6sieMbl aCTpPOHOMUN




YUYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI V11 YYEHUKA

METOJUYECKHUE MATEPUAJIbI VI YUUTEJIA

IMNPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETHA

MHTEPHET
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