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IIOACHUTEJ/IBHASA 3AIITMCKA

Pabouast mporpamMmMa mo yuebHoMy nipeameTy «®Pusnka» (0a30BbIid ypoBeHb) (ITpeaMeTHasi 00/1aCTh
«EcTecTBeHHO-HayuHble TIpeMeTbI») (Zasee COOTBETCTBEHHO — MporpamMma no ¢usuke, (u3vKa) B
COOTBeTCTBUM C (heaepanbHOM paboueli mporpamMmoii 1o ydye6HOMY mnpeameTy «®Pu3vKa» W BKIHOUAET
MOSICHUTE/IbHYIO 3alMCKy, cojiep)kKaHue oOyueHUs], TlaHUpyeMble pe3yJ/bTaTbl OCBOEHHUsl MPOrpaMMbl 10
(u3rKe, TeMaTUUECKOe TUIaHUPOBaHMUe.

[MosicHuTeNbHAsE 3aMycKa OTpakaeT oOlue LieM W 3aZiaud u3yuyeHust (QU3UKU, XapaKTepUCTUKY
TICUXOJIOTUYeCKUX TPeAIOChUIOK K ero N3yueHW0 00ydJaroIMMICs, MeCTO B CTPYKType yueOHOro riaHa, a
TaK)ke MOJXO/bI K 0TOOPY Co/iepKaHUsl, K Orpe/ie/IeHUI0 TJIaHUPyeMbIX pe3yJbTaToB.

Copepxanrie 00y4yeHUs] pacKpbIBaeT CoOJiep)KaTe/bHble JIMHUM, KOTOPbIe TIpeAJararoTcs AJist
00s13aTe/IbHOr0 U3y4eHUsl B KaX/JOM Kjlacce Ha YPOBHe cpeZiHero obiiero obpa3oBaHusl.

[TnaHupyemble pe3y/nbTaTbl OCBOEHUsI TpOrpaMMbl IO  (U3MKe BK/IHOUAIOT JIMUHOCTHBIE,
MeTanpe/iMeTHble pe3y/bTaThl 32 Bech Mepuof, o0yueHHs Ha YpOBHe cpefiHero obiero obpa3oBaHus, a
TaK>Ke MpeMeTHbIe JOCTIKeHHs 00yUaromerocs 3a KaKAbli rofi o0y4yeHus!.

[Tporpamma no ¢u3uKe 6a30BOro ypoBHsl Ha ypoBHe cpefjHero ob1ijero oopasoBaHus paspaboraHa Ha
OCHOBe TIOJIOKeHWM W TpeOOBaHWI K pe3ysbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOW TPOTPaMMBI,
nipefcrapieHHbix B @I'OC COO, a takke c yuétoM ¢ezepanbHOM paboueil rporpammbl BOCITUTAHUS U
KOHLIETILIMY TIpernofiaBaHust yueOHoro npegmera «Pusmka» B oOpa3oBaTe/bHbIX OpraHu3auusax Poccuiickoit
denepaliyy, peanu3yoOLUMX OCHOBHbIE 00pa3oBaTe/bHbIe IPOrPaMMBbI.

CopepxaHve mnporpaMmbl 10 (pU3MKe HampaBieHO Ha (OpMUpOBaHHe eCTeCTBeHHO-Hay4YHOMR
KapTuHbl Mupa obyuatoruxcs 10—11 knaccoB npu obyueHuMn ux Qusnke Ha 6a30BOM ypOBHe Ha OCHOBe
CHCTeMHO-ZIesATeTbHOCTHOTO 11oxo/a. IIporpamma 1o ¢usnke cootBercTByeT TpeboBanusim @PI'OC COO k
MIaHUPYEeMbIM JIMYHOCTHBIM, TIpeJMEeTHbIM W MeTarpeJMeTHbIM pe3y/ibTaTaM OO0yueHMs, a TaKxe
yUUTbIBaeT HeOOXOAWMOCTb peayM3aldi MeXXIpeJMeTHBIX CBs3eld (U3MKM C eCcTeCTBeHHO-HayYHBIMHU
yueOHbIMU TIpegMeTaMu. B Heli oripefiesisitoTCsi OCHOBHBIE Lied M3yueHUs (PU3MKU Ha YpPOBHe CpeJHero
ob1ero 06pa3oBaHusi, MIaHUPYyeMble pe3y/IbTaTbl 0CBOEHHS Kypca PU3UKU: JINYHOCTHbIE, MeTarpe/IMeTHbIe,
npeZiMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma no ¢u3MKe BK/IHOYAET:

[TnaHupyeMble pe3ysbTaThl 0CBOEHUS Kypca ¢u3uKK Ha 6a30BOM ypOBHe, B TOM UKMCIIe Tpe/IMeTHbIe
pe3yJ/bTaThl 10 TofjaM 00yueHus], TeMaTHuecKoe IJIaHUPOBaHHe;

Copeprkanue yuebHoro ripegmera «®Pusrka» 1o rojam obyueHus;

I[Tporpamma 1o ¢u3rKe MOXKeT OBITh MCIO/Ib30BaHa YUMTEISIMA KaK OCHOBA /ISl COCTABI€HHUS] CBOMX
pabouux nporpamm. I1pu pa3paboTke paboueii MporpaMMbl B TeMaTUUeCKOM IJIAHUPOBAHUM J0JDKHBI OBITh
yuTeHbl BO3MO)KHOCTH HCTIO/Ib30BaHMSI  3/IEKTPOHHBIX  (UMGPOBBIX) 00pa3oBaTeNbHBIX PECYpCOB,
SIBJISTIOIIMXCS  yueOHO-MeToJUUeCKUMHU MarepuanaMy  (MyJIbTUMeUiiHble TPOrpaMMbl, 3/eKTPOHHbIe
yueOHUKUA W 3a/IaUHUKH, 37IeKTPOHHBbIe OWO/MOTEKH, BUPTya/bHBIE 1ab0paTOpUM, UTPOBBIE TIPOTPAMMBEI,
KOJIJIEKIIMM  1IU(POBLIX 00pa3oBaTe/bHLIX PECYpCOB), peaNu3yIUMH AUJaKTUUecKue BO3MOXKHOCTU
MH(OPMaLMOHHO-KOMMYHHKAI[MOHHBIX TeXHOJIOT UM, cofiep>kaHue KOTOPBIX COOTBETCTBYET
3aKOHO/|aTebCTBY 00 0O6pa3oBaHUU.

[TporpamMa 1o (¢u3vKe MpejfocTaB/sieT BO3MOXXHOCTb /i/Is1 peasn3aliiy pa3muyHbIX MeTOAUYeCKUX
MO/IXOZI0B K OpraHu3aluu o0yueHusi ¢u3vKe TPU yCJIOBUM COXpaHeHUst 00si3aTeNlbHOM yacTy cojieprKaHust
Kypca.

du3MKa Kak HayKa o Haubosiee 001[MX 3aKOHAX TIPUPO/bI, BHICTYTIas B KauecTBe yueOHOTo npeiMeTa
B IIKOJIe, BHOCHT CYIIIeCTBEHHBIN BK/aJ| B CHCTeMy 3HaHHI 00 okpyKaroujem mupe. LIIKombHBIN Kypc
¢bu3nKy — crucTeMoobpa3yIoLuii [/isl eCcTeCTBeHHO-HayUHBIX yueOHBIX TpPeJMeTOB, MOCKO/bKY (u3nuecKrie
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3aKOHBI JIe)KaT B OCHOBeE TIPOL[ECCOB U SIBJIEHUM, U3y4YaeMbIX XUMUeH, Ouosioruent, pusnueckon reorpadueit
Y acTpoHoMuel. Vcrionb3oBaHWe M aKTMBHOe TIpUMeHeHHe (M3WYecKUX 3HaHWUW OrpefiesisieT XapakTep U
pa3BUTHe pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEPreTHKH, TPAHCIIOPTA, OCBOEHUs] KOCMOCA, IOJy4YeHust
HOBBIX MaTepuasoB C 3aZlAHHBIMM CBOWCTBaMH M Jpyrux. VM3ydeHue (M3MKM BHOCHUT OCHOBHOW BKJa[ B
(opMHpoBaHre ecTeCTBEHHO-HAyUYHOW KapTHHBI MUpa 00yuarouuxcs, B pOpMHUPOBaHHE YMEHU IPUMEHSITh
Hay4HbI! MeTO/| TI03HaHUsI MPU BLITIOJTHEHUW UMH Y4eOHbIX UCC/IeZJOBaHUIM.

B ocHoOBY Kypca (v3uKu 11l ypOBHSI CpejHero obijero oOpa3oBaHUsI TIOJIOXKEH Psifi Mjel, KOTopble
MO>KHO pacCMaTpHBaTh KaK MPUHLUIIBI €r0 OCTPOEHUSI.

Wpest nie10cTHOCTU. B COOTBETCTBUM C Hell KypcC SIB/ISIeTCS JIOTUUECKU 3aBepILEHHBIM, OH COZep>KUT
MaTepHas U3 BCex pasfie/ioB (PU3MKH, BK/IFOUaeT KaK BOIIPOCHI K/IaCCUYeCKOU, TaK U COBPeMEeHHOU (PU3UKHU.

Upest reHepanusanud. B cooTBeTcTBUM C Helt Marepuan Kypca (u3vkd 00beJUHEH BOKPYT
¢ur3nueckrx Teopui. Bepymuym B Kypce siBisieTcsi GOpMHpOBaHYe Mpe/iCTaB/IeHU O CTPYKTYPHBIX YPOBHSIX
MaTepHH, BellleCTBe U ToJie.

Vpes rymaHuTapu3aumu. Peanusauyss wujed mpeArosnaraeT HMCIOJ/b30BaHHWe T'yMaHUTapHOIO
roTeHlMana (prU3NIeCcKor HayKH, OCMBIC/IEHHe CBSI3W Pa3BUTHSL (GU3UKU C Pa3BUTHEM OOIECTBa, a TaKXkKe C
MHUPOBO33peHUYeCKUMH, HDABCTBEHHBIMHU U 3KOJIOTHUeCKUMH TpobieMaMu.

Wpes npuknasHoW HarpasneHHOCTH. Kypc ¢u3uky npeznosiaraeT 3HakOMCTBO C LLIMPOKUM KPyroM
TeXHUUECKHX U TeXHOJIOTMUeCKUX MPUI0KEeHUN U3yUeHHbIX TEOPUW 1 3aKOHOB.

Wpes sKosorvsanuu peanu3yeTcsl OCPeJCTBOM BBeJleHUsl 3/1eMEHTOB COZiep>KaHusl, TTOCBAIIEHHBIX
9KOJIOTMUeCKUM TpobsieMaM COBPeMEHHOCTH, KOTOPble CBSI3aHbI C pPa3BUTHEM TeXHUKU U TeXHOJIOTHH, a
TaK>Ke 00Cy KAeHus TpobieM palioOHaTbHOTO TIPUPO/OIIOIb30BaHUs M SKOJIOTUYeCKO 6e301acHOCTH.

Crep)KHeBbIMM 37IeMeHTaMU Kypca (M3MKU Ha YpOBHe cpeZiHero o0iiero obpa3oBaHUs SIBJSIOTCS
¢usnyeckre Teopun (popMHpOBaHKE TPeJCTaB/IeHUN O CTPYKType MOCTPoeHus (Pr3UYeCcKOl TeOpUH, pPOJu
(yH/aMeHTaNbHbIX 3aKOHOB U TIPUHLIUIIOB B COBPEMEHHBIX IIpeJCTaBAeHUSIX O TNPUPOJie, TPaHULIAX
MIPUMEHUMOCTH TeOPHH, /IJIs1 ONTMCAHKS eCTeCTBeHHO-HayUHbIX SIBJIEHUH U MPOLIeCCOB).

CuCcTeMHO-[ieTe/IbHOCTHBIM TIOAXOZ B Kypce (M3MKU peanusyeTcsl IpeXx[e BCero 3a C4éT
OpraHM3aL[UM SKCIIePUMeHTa/bHOM fesTebHOCTH obOyuarouuxcs. [s 6a30Boro ypoBHS Kypca GU3NKA —
3TO UCII0JIb30BaHWe CUCTeMbl (POHTAbHBIX KPAaTKOBPEMEHHBIX SKCIIePUMEHTOB U 1abopaTopHBIX paboT,
KOTOpbIe B TIporpamMme 1o ¢u3nKe oO0beJWHEHbI B OOI[MI CMHMCOK YYeHHUeCKHX MPaKTHUeCKUx pabor.
BbilenieHe B yKa3aHHOM TiepeuHe JjabopaTOpPHbIX pabOT, TPOBOAUMBIX /il KOHTPOJS U OLIeHKH,
OCYIIIeCTBIISIETCS yUaCTHUKaMK 00pa30BaTe/IbHOTO TIPOLjecca MCXOAsS U3 0COOeHHOCTel TJIaHMPOBAaHUS |
ocHalleHusi KabuHera ¢u3uku. [Ipy 3ToM oOecrieurBaeTcsi OB/aZieHWe OOYYAIOIIUMUCS YMeHUsSMU
MPOBOJIUTh KOCBEHHble M3MepeHMs], WCC/e[loBaHUs 3aBUCUMOCTeN (M3MUeCKHUX BeJMUMH U TOCTaHOBKY
OTBITOB I10 MPOBEPKE Mpe/IJIO’KeHHbIX TUIIOTE3.

PemieHne pacuyéTHBIX M KaueCTBEHHBIX 3a/au C 3aJaHHOM (hM3MYeCcKOl MOJenblo, MO3BOJISOLee
TIPUMEHSTh M3y4YeHHble 3aKOHbl M 3aKOHOMEDHOCTM KaK M3 OJHOrO pasjiesia Kypca, TaKk U WUHTErpupys
3HAHUSI U3 Pa3HBIX pa3zienoB. [17i KaueCTBeHHBIX 3aJjau MPHOPUTETOM SIBJISIFOTCS 33/laHMsI Ha OObsSCHeHue
rpoTekaHust GU3NUeCKUX sIBJIEHUM U TIPOLIECCOB B OKpY’Kalolllel »Kr3HH, TpeOyrolijue Bbibopa (usnueckoi
MOJie/iv /ISl CUTYaL[UK NPaKTUKO-OPUEHTUPOBAaHHOTO XapakKTepa.

B cootBerctBuu c TpeboBanusMu PI'OC COO k MarepuanbHO-TeXHUYECKOMY o0becrieueHuro
yueOHOTO mipoiiecca 6a30BbIl ypOBeHb Kypca (pU3MKKM Ha ypOBHe cpefiHero o6iero obpa3oBaHUs /10/DKeH
M3yuaThCsl B YC/OBUSIX TIpeJiMeTHOro KabuHeTa (M3WKU WM B YCJAOBUSIX WHTErpUpPOBaHHOrO KabuHeTa
Mpe/IMeTOB eCTeCTBeHHO-HAay4yHOro IWkaa. Hamiume B kabuHere ¢u3uku HeoOXoxumoro y1abopaTopHOTo
o0opy/j0BaHus /1Jis1 BBITIOIHEHUS YKa3aHHBIX B Iporpamme 1o ¢pusrKe yueHMUeCKuX MpakTUueckux pabor u
JIeMOHCTPALIOHHOTO 000pYyA0BaHus 00s13aTeNbHO.

JemoHcTpaliioHHOe 06opyAoBaHue (OPMHUPYeTCs B COOTBETCTBUM C TPUHLITIOM MWHHUMAsbHOM
JOCTaTOYHOCTH U obecrieurBaeT TIOCTAHOBKY I1€PeUMC/IEHHbIX B TporpamMMe 10 (H3MKe KIH0UYeBbIX
JIeMOHCTpaLMM /11 UCC/eJOBaHUS M3yvyaeMbIX SIBJIEHUW U MPOLIECCOB, SMIMPUUYECKUX U (DyH/laMeHTalbHbIX
3aKOHOB, X TEXHUUECKUX NIPUMeHeHHH.

JlabopaTtopHoe o0opy/j0oBaHHe [jii YueHUUYECKMX TMpakKTHUecKux paboT ¢opmupyeTcs B Buje
TeMaTHUeCKUX KOMIUIEKTOB M oOecrieurBaeTcsi B pacuyére OFHOrO KOMIUIEKTa Ha /[BYX OOydaromuxcs.
TemaTnyeckre KOMIUIEKTbI 71ab0paTOpHOr0 00OPY/JOBaHUSI [O/DKHBI ObITh TOCTPOEHbI Ha KOMIL/IEKCHOM
WICTI0/Ib30BAaHMH aHA/IOTOBBIX U LIU(POBLIX TPHOOPOB, a TaK)Ke KOMITLIOTEPHBIX U3MEPUTE/bHBIX CHUCTEM B
BU/ie LU(POBBIX J1TaOOPaTOPUA.
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OCHOBHBIMH Ie/IAMH M3yueHus $Hu3uKu B 0011eM 06pa30BaHNM SIBJISTFOTCS:

dopmMrpoBaHUe UHTepeca U CTpeMJieHUs 00yJaroluxcsi K HAyYHOMY U3Y4YeHHIO TPUPO/ibl, Pa3BUTHeE
VX UHTEJIJIeKTyaIbHbIX Y TBOPYECKHX CTIOCOOHOCTEH;

Pa3Butre mnpejcTaBieHU O HAyYHOM MeTOJle TMO3HaHWA U ()OPMHUPOBAHHWE HCC/e0BaTeIbCKOrO
OTHOLLEHUS K OKPY>KaIOLL1M SIBJIEHUSIM;

dopmMHupoBaHMe Hay4YHOTO MHUPOBO33DEHUS] KaK pe3ysbTaTa U3yueHUsl OCHOB CTPOEHUs MaTepuu U
(yHaMeHTaMbHBIX 3aKOHOB (DH3UKWY;

dopmMrpoBaHue yMeHHI OOBSICHATH SIBJIEHUSI C MCIOJIb30BaHUeM (M3WYeCKUX 3HaHWM W HayuHBIX
[l0Ka3aTesbCTB;

dopmupoBaHue Npe/CTaB/lIeHNI O POIU (PU3UKU JJ1 Pa3BUTHS APYTUX eCTeCTBEHHBIX HayK, TEXHUKU
Y TeXHOJIOTUH.

HocTtwkeHne 3TUX Liesieli obecrieurBaeTCs pellleHHeM C/IeAYIOLIMX 3ajad B Tpoliecce H3yueHust
Kypca (131Ky Ha YpOBHe cpefiHero o01ero obpa3oBaHust:

[TprobpeTeHne cucTeMbl 3HaHUM 00 OOIIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHax, TeopHsX,
BK/IIOUasi MeXaHWKY, MOJIeKY/JSpHYI0 (U3UKYy, 3/eKTPOJUHAMUKY, KBaHTOBYH (DU3MKYy M 3/IeMEHTHI
acTpou3uKy;

dopmHupoBaHUe YMeHHI MTPUMEHSTh TeOpeTHUecKre 3HaHUs AJis1 00bsCHeHUsT (Pr3NUeCKUX sIB/IeHUN
B [IPUPO/Ie U /1JIs1 IPUHATHS NTPAKTUUECKUX PeLleHUH B TOBCeHEBHOW XKU3HY;

OcBoeHre cnocoO0B pellleHrs] pa3/IMUHBIX 337lad C SBHO 33/[aHHOW (pM3MUEeCKO MoJenbio, 3ajad,
M0/lpa3yMeBalolIMX CaMOCTOSITE/IbHOE CO3JjaHue (DU3UUeCKOM MOJeNd, COOTBETCTBYIOLLEH YCIOBUSAM
3aiaumy;

[TonnmaHve (U3MYECKUX OCHOB M TMPUHLMIOB JEWCTBUS TEXHUYECKUX YCTPOUCTB U
TeXHOJIOTMUeCKHX MPOLIeCCOB, UX BJIUSHUS Ha OKPY)KaloILyI0 Cpesly;

OBnasieHve MeTOJaMHU  CAaMOCTOATEIBHOIO  IUIAHMPOBAHWS M TPOBeJeHusl  (PU3MUecKux
5KCTIepUMEHTOB, aHalu3a U WHTepripeTaliuM HWH(OpMaLM, OmpefeseHds [OCTOBEPHOCTH TMOTy4YeHHOIrO
pe3y/bTaTa;

Co3paHve yclIOBUM  [1s1  pa3BUTHS  yYMEHUM TMPOEKTHO-HUCC/Ie0BaTeIbCKOW, TBOPYECKOU
JlesITeIbHOCTH.

OO01ee ymrCI0 YacoB, PeKOMEH/IOBAaHHBIX i u3ydeHus: ¢pusuku — 136 vacos: B 10 kmacce — 68
yacoB (2 yaca B HeZiest0), B 11 Knacce — 68 yacoB (2 yaca B Hefie/ito).

I[pesnaraemMeiii B mporpamme 1o (u3vke repeueHb 1abOpaTOPHBIX U MPAKTHUECKUX paboT sBIIsieTCst
peKoMeZIoBaHHbIM, YuHUTeNb JieflaeT BbIOOD TpoBe/ieHHsl 1a0opaTOpHBIX pabOT U OIBITOB C YYETOM
VH/IUBU/YaTbHbIX 0COOEHHOCTe 00yUaroImxcs.

JIrobasi pabouasi mporpaMma /10/KHa MOJTHOCTBIO BKJTFOUATh B cebst cofiepyKaHue JJaHHOM MporpaMmbl
1o (u3uke.

B oTzenbHbIX caydasx Kypc ¢pu3uKy 6a30BOro ypoBHS MOKeT U3yuaTbCsi B 00béMe 204 yaca 3a JiBa
roga obyuenus (3 u B Heglemo B 10 u 11 kiaccax). B 3Tom ciydae yBennuuBaetcs He MeHee yeM 710 20 U
pe3epBHOe BpeMs, KOTOpPOe MCIO/b3yeTCs yuWTereM JJii M3yueHHs BOIMPOCOB, TECHO CBS3aHHBIX C
BbIOpaHHbIM TpoduieM OOyuyeHUs, W yBenWuyMBaeTCs yueOHas Harpyska, OTBOAWMAas Ha H3y4yeHHe
MeXaHUKH, MOJIEKY/IIpHOW (U3UKKU U /1eKTPOJAMHAMUKH, 3a CUET pacIliMpeHus uuc/ia 1abopaTopHbIX paboT
WCCIIefloBaTe/IbCKOr0 XapakTepa U YPOKOB pellieHHs KaueCTBeHHbIX U PACYETHBIX 3a/ay.

COJEPXAHUME OBYYEHUNSA B 10 K/TACCE.

1. Pa3zgen 1. ®u3MKa ¥ MeTO/Ibl HAYYHOT'O TIO3HAHUSI.

dusurkKa — Hayka o rnpupoze. HayuHble MeTO/[bl IO3HAHWS OKpY’Karolero mupa. Posb sKcreprMeHTa
Y TEOpHWH B MpoLiecce MO3HAHMUS TIPUPOAbLI. DKCIIEPUMEHT B (PU3UKe.

MogenvipoBanue ¢hu3nUeCKUx sIB€HUM U TipoljeccoB. HayuHbie rumnoresbl. @usnueckye 3aKOHbBI U
Teopuu. I'paHuL[bl TPUMEHUMOCTH (HH3UUYeCKUX 3aKOHOB. [IPUHIIUTT COOTBETCTBUSI.

Posib 1 MecTo Qu3uKu B (hOPMUPOBAHUM COBPEMEHHOW HayyHOW KapTWHBI MHDA, B MPaKTHUeCKOH
JlesATeJTbHOCTH JIFOZIei.

JeMoHcTpanuu.

AmHasnorosble U LIU(PPOBbIe U3MepuTe/bHbIe TPUOOPHI, KOMITbIOTEPHbIE JAaTUMKH.



2. Pa3zen 2. MexaHuKa.

2.1. Tema 1. Kunematuka

Mexannueckoe [gBrkeHHe. OTHOCHUTeIBHOCTb MeXaHWUYeCKOro /BwkeHus. Cucrema OTCYéTa.
TpaekTopus.

[Tepemenienue, CKOPOCTh (CpefiHsII CKOPOCTb, MTHOBEHHAsi CKOPOCThb) U YCKOPEHHe MaTepuaaibHOU
TOUKH, UX MPOEKLIUU Ha OCU CHUCTeMbl KoopAuHaT. Cjio)keHue repeMellleHdH U CJI0KeHHe CKOPOCTeM.

PaBHOMepHOe 1 paBHOYCKOpPeHHOe MpSIMO/IMHeHoe [BrkeHre. ['padmKy 3aBUCUMOCTH KOOPJMHAT,
CKOPOCTH, YCKOPEeHUSs1, MyTH U MepeMellleHrs MaTepualbHOW TOUKU OT BpEMEeHHU.

CBobosiHOe TIazieHue. Y cCKopeHue CBOOOJHOTO TIa/[eHHS.

KpuBonvHeliHOe [BrKeHHe. [IBr)KeHue maTepuanbHOM TOUKU 0 OKPY)XKHOCTH C TTOCTOSIHHOW IO
MOZY/II0 CKOPOCTBIO. YT/IOBasi CKOpPOCTh, JIMHeWHass CKOpOCTb. Ilepuoj, M uacTtoTta obpaijeHusl.
LleHTpOoCTpeMUTE/NLHOE YCKOPEHHE.

TexHUUYeCKye yCTPOMCTBA U MpaKTUYeCKoe NIPUMeHeHre: CIIUOMeTp, JBYKeHWe CHaps/0B, LielHble
U peMEHHBIe ITepefayn.

JeMoHcTpanuu.

Mogenb crcTemMbl OTCUTA, WUTIOCTPALUsl KUHEMAaTUUeCKUX XapaKTePUCTUK JBYKEHMUS.

[Tpeobpa3oBaHue ABWKEHUM C UCIIOb30BaHUEM TTPOCTHIX MEXaHHU3MOB.

[TageHuve Ten B BO3jyXe U B pa3pe>KeHHOM MPOCTPaHCTBe.

HabsrofieHue aBrkeHus Tema, OpPOILIEHHOTO TIOZ, YT/IOM K TOPU30HTY ¥ TOPHU30HTABHO.

M3mepeHue ycKopeHUst CBOOOJHOTO Ta/|eHUS.

HanpasyieHne CKOpOCTH IIPU JBY)KEHUU 10 OKPY>KHOCTH.

YueHUUeCKui 3KCriepuMeHT, 1abopaTopHbie paboThl

3y4yeHre HepaBHOMEPHOI'O [ABW)KEHUS C LieJIbI0 ONpe/ie/IeHrsi MTHOBEHHOM CKOPOCTH.

VccnenoBaHve COOTHOLLEHUSI MEXIY MyTSIMH, TIPOMEHHBIMU TeJIOM 3a I0c/ie/joBaTe/lbHble pPaBHbIE
IIPOME)XYTKHU BPeMeHU IpY PABHOYCKOPEHHOM [JIBI)KEHUH C Ha4a/IbHOW CKOPOCTBIO, PABHOM HYJIIO.

V3ydeHure ABWKeHHs 111apYKa B BA3KOM >KUJKOCTH.

M3yueHue OBIKeHHs Tefa, OpPOILIEHHOT0 TOPHU30HTATBHO.

2.2. Tema 2. [luHaMUKa.

[TpunLmn otHocuTenbHOCTH ["anmunes. [1epseii 3akoH HeroToHa. VIHepraibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuHimn cynepriosuiuu cuia. Bropol 3akoH HbroToHa i1 MaTepuanbHOU
TOUKU. TpeTnii 3akoH Hpl0TOHA /11 MaTepuaIbHbIX TOYEK.

3akoH BceMUpHOro TsroTeHus. Cuia TsbkecTd. [lepBas KocMrueckasi CKOpPOCTb.

Cuia ynpyroctu. 3akoH I'yka. Bec Tera.

Tpenue. Buzbl TpeHus (1oKosi, CKO/Mb)KeHus1, KaueHus1). Cuna tpenusi. Cyxoe TpeHue. Cuna TpeHust
CKOJIb)KEeHHUs1 U cura TpeHust nokos. KosdouimeHnt tpeHus. Crna cOnpoTHB/IeHNs MPHU ABWKEHUU Teja B
JKUJKOCTU WU Trase.

[TocTynaresnsHOe U BpallaTe/ibHOE ABIKEHHEe abCOMI0THO TBEP/OTO Tera.

MoMeHT cusibl OTHOCHUTENBHO OCH BpallleHus1. [1neuo cumbl. Y cioBusi paBHOBeCHs TBEPJOTO Tena.

TexHUUYecKye yCTPOMCTBA M MPaKTUYeCKoe NPUMeHeHHe: MOJAIMITHUKY, [BWKeHHe UCKYCCTBEHHBIX
CITyTHUKOB.

JeMoHcTpanuu.

fIBneHue MHEPLIUU.

CpaBHeHHe MacC B3aUMOJeNCTBYIOLMX TeJl.

Bropoii 3akoH HetoTOHa.

V3mepenue CUJL.

CroxxeHue CUJL.

3aBHCUMOCTb CUJ/IbI YIIPYTOCTH OT ZiepopMarLiuu.

HeBecomocTs. Bec Tena npy yCcKOpeHHOM NOAbEME U MaZieHUH.

CpaBHeHMe CUJT TPeHUS MIOKOsI, KaYeHUs U CKOJIb)KeHUSI.

YcnoBusi paBHOBecHst TBEPZOro Tesia. Buzibl paBHOBecusl.

YueHHUeCKUI IKCIIePUMEHT, TabopaTopHbie pabOThI

W3yueHue ABU>KeHUs1 OpycKa 10 HAaK/IOHHOM TJIOCKOCTH.

VccnenoBaHue 3aBUCHMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIMX B MPY)KWHE U Pe3WHOBOM o0pasiie, OT
ux JedopMaLyy.
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VccnenoBanre yC/Ii0BUM paBHOBeCHUS TBEPJOrO Tejla, UMEIOLero OCh BpallleHHsI.

2.3. Tema 3. 3aKOHBI COXpaHeHUs B MeXaHUKe.

VmnynbCc MarepuanbHOM TOYKM (Tesa), CHACTeMbl MaTepUalbHBIX TOYeK. VIMIynbC culbl U
H3MeHeHVe UMITyJIbCa Tejla. 3aKOH COXpaHeHUs! UMITyJibca. PeakTUBHOe JiBUKeHUe.

PaboTa cuibl. MOIITHOCTD CHJIBL.

KuneTtnueckasi SHeprusi MaTepuaibHON TOUKU. Teopema 00 M3MeHeHUH KUHeTHUeCKOUW SHeprUu.

[ToreHumanbHass sSHeprusi. IloTeHLManbHasi SHeprusi ynpyro JeOpMHUPOBAaHHOM MPY’>KUHBI.
[MoTreH1ManbHast 3Heprusi Tesia BOIM3U MOBEPXHOCTUA 3eMJIH.

[NoTeHIabHBIE U HeTIOTeHL[Ma/IbHble CHJIbl. CBsI3b pabOThI HETIOTEHI[MAIBHBIX CU C U3MeHeHUeM
MeXaHWYEeCKOU HePryuy CUCTEMBI TeJl. 3aKOH COXpaHeHUs1 MeXaHUYeCKOW SHepruu.

Ynpyrue v Heynpyrue CTOJIKHOBEHUSI.

TexHUUyecKre yCTPOMCTBA U IMPaKTUUYeCKOe MpHYMeHeHHe: BOJAOMET, KOMEp, MPY>KUHHBIN MTUCTOJIET,
[IBIDKEHHEe pakerT.

LeMoHCTpaLmu.

3aKOH COXpaHeHUsI UMITyJIbCa.

PeakTuBHOe /IBIKeHMe.

I[Tepexo MoTeHLMAILHON SHEPTUU B KUHETUYECKY0 U 00paTHO.

YueHUUeCKuil 3KCriepuMeHT, 1abopaTopHbie paboThl

M3yyeHue abCOFOTHO HEYIIPYTOTO YZAapa C MOMOILBIO BYX OIMHAKOBBIX HUTSHBIX MasiTHUKOB.

UccnenoBanure cBs3U paboOThl CUMBI C HM3MeHEHHeM MeXaHWYeCKOW SHepruy Tejla Ha TpUMepe
PaCTsDKeHUsI Pe3UHOBOIO JKI'yTa.

3. Pa3gen 3. MosnekynsipHasi hpy3MKa ¥ TepPMOJMHAMUKaA.

3.1. Tema 1. OCHOBBI MO/IEKYJIIPHO-KWUHETUYECKOW TEOPHH.

OCHOBHBIE TIOJIOKEHUSI MOJIEKY/IIPHO-KMHETUUeCKOM Teopud U UX ONbITHOe 000CHOBaHMUe.
BpoyHoBckoe aBwkenue. Juddysusa. XapakTep ABWKEeHUs U B3aUMOJeENCTBUS yacTUl] BelllecTBa. Mogenu
CTPOEHUSsI Ta30B, XUJKOCTel U TBEPJBIX Tesl U 00bsCHeHHe CBONCTB BellleCTBa Ha OCHOBe 3TUX Mo/iesiei.
Macca u pasmeps! Mosekys1. KomnuecTtso Berectsa. IloctossHHas ABoragpo.

TerioBoe paBHOBecHe. TemriepaTypa U eé usMmepenue. Illkana temneparyp Llenscus.

Mogenb nieansHoro rasa. OCHOBHOe ypaBHeHHe MOJIEKY/ISIPHO-KUHETUUeCKOM TeOPUM HJealbHOTO
rasa. AGcomoTHasi TeMriepaTtypa Kak Mepa cpefiHeli KWHeTUYeCKOW SHepruu TeryioBOro JBMXKEHUST UaCTUL]
rasa. lllkana Ttemnepatyp KenbBuna. I'a3oBble 3akoHBI. YpaBHeHWe MeHzeneeBa—KnamnelipoHa. 3akoH
HanbroHa. M3ompornecckl B HJealbHOM rase C TIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe
TIpe/iCTaB/IeHe U30TPOLIeCCOB: U30TepMa, U30X0pa, n3obapa.

TexHuuUecKre yCTpOUCTBa U MpakTUYeckoe TIpUMeHeHre: TepMoMeTp, 6apomeTp.

JeMoHcTpanuu.

OnbIThl, AOKa3blBaloOIIMe AWCKPETHOE CTPOeHWE BellecTBa, (poTorpaguu MoJsIeKy/s OpraHM4ecKUX
COeIMHeHUM.

OmnpIThI 110 AU PY3UM KUAKOCTEH U ra3os.

Mopienb GpOYHOBCKOTO BHKEHUSI.

Mogens onbiTa lITepHa.

OmnpITh], JOKa3bIBaKOLMe CyILleCTBOBaHNE MeXMOJIEKY/ISIPHOTO B3aUMO/ZeCTBHS.

Mogesb, W/UTIOCTPUPYIOLLAs TIPUPOAY [iaBJ/IeHus Fa3a Ha CTeHKU COCYyZa.

OnbITh], WUTIOCTPUPYIOLME YPaBHEHNe COCTOSTHUS U/lealbHOrO ra3a, U30IpoLIeCChl.

YueHUUeCKuil 3KCriepuMeHT, 1abopaTopHbie paboThl

OrmpefienieHie MacChl BO3/lyXa B KJ/IaCCHOW KOMHAaTe Ha OCHOBe M3MepeHHH 00béMa KOMHAThI,
JlaB/IeHUs U TeMIlepaTypbl BO3/lyxa B Heu.

VccnenoBanye 3aBUCMMOCTH MeX/y ITapaMeTpaMu COCTOSIHUS pa3peXKeHHOT 0 rasa.

3.2. Tema 2. OCHOBBI TEPMOJVUHAMUKHU.

TepmoavHaMUYecKasi cUcTeMa. BHyTpeHHsIsl SHeprusi TepMO/IMHAMUYECKOW CUCTEMBI M CIIOCOOBI eé
n3MeHeHUs. KonuuecTBo TerioThl M paboTa. BHyTpeHHsist SHeprusi oJHOaTOMHOI'O UJiea/ibHOTO rasa. Bujpl
TeIvIonepesjlau: TeIUIONPOBOJHOCTb, KOHBEKLUS, W3/lyuyeHue. Y/e/bHass TeIUIOEMKOCTh BelecTBa.
KonmyecTBo TerioTsl IIpU Teruionepeaave.

[Tonsitve 06 afgrabaTHOM mporjecce. I1epBblil 3aKOH TepMoAWHAaMUKU. [IprMeHeHMe 1epBoro 3akoHa
TepMO/IMHAMUKHU K H3ompolieccam. ['paguueckast uHTepripetaljisi paboThI rasa.
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BTOpOii 3aK0H TepMoAMHaAMUKA. HeoOpaTMOCTh MPO1iecCcoB B TIPHUPO/JE.

TeryioBble MalliMHbl. [IpUHLIMMIBI [1eHICTBUS TeryIOBbIX MaiivH. [IpeoOpa3oBaHusi SHEPruu B
TerVIOBbIX MallMHax. Kosd@uiipeHT mnone3Horo [eicTBUsi TerioBod MammHbl. llukn KapHo u ero
K03 dULIMeHT Moe3HOro JeHCTBHUS. DKOIOTUUecKre Tpo06/ieMbl TeTJI09HePreTUKH.

TexHnueckye yCTpOWCTBA W MpaKTA4YeCKOe TIIpMMeHeHHWe: JBUrare/b BHYTPEHHEro CropaHus,
ObITOBO XONOAUMBHUK, KOHIUL[MOHED.

JeMoHcTpanuu.

M3MeHeHre BHYTPeHHel SHepruu Tesa MpU COBepIleHHWU paboThl: BbUIET MPOOKU M3 OYTHIIKH TOJ
JIeCTBHEM CKaToro BO3/lyXa, HarpeBaHue 3(vpa B JIaTyHHOU TPYOKe MyTéM TpeHUs (BU/e0ZeMOHCTpALIs).

VI3MeHeHVe BHYTpeHHeN 3Hepruu (TeMriepatypsl) Teja IpH Tervionepesaayve.

OmbIT 10 a/11abaTHOMY PaCIIMPEHHI0 BO3/yXa (OTBIT C BO3/YLIHBIM OTHUBOM).

Mogenu napoBoi TypOUHBI, ABUraTe/Isi BHyTPeHHero CropaHusi, peakTUBHOTO JIBUTATeJIsl.

YueHHUeCKUI IKCIIePUMEHT, TabopaTopHbie pabOThI

Vi3mepeHue yzie/IbHOU TerI08MKOCTH.

Tema 3. Arperatsble COCTOSAHUA BeljeCcTBa. Pa3oBble Nepexo/bl.

[Tapoobpa3oBanvie W KOHZAeHcalus. VicrapeHue W KurleHue. AOCO/IOTHAasE W OTHOCHUTe/bHas
BJI&KHOCTB BO3/lyXa. HachljeHHBIN TIap. Y/enbHas TersioTa napoobpasoBaHusi. 3aBUCUMOCTb TeMIIepaTyphbl
KWUIIEeHUs OT [laB/IeHUs.

Teépgoe Teno. Kpucranimueckue U aMopgHble Tesla. AHU30TPOIUS CBOWMCTB KpUCTaNIoB. JKujkue
KpucTanabl. CoBpeMeHHble MaTepuanbl. [laBneHWe W KpucTa/iv3auuys. Y[enbHas TeruioTa I/laB/IeHUSsl.
Cybnumanysi.

YpaBHeHUe TeryioBoro banaHca.

TexHUuecKye yCTPOMCTBA U IIPaKTHUeCKOe IpUMeHeHHe: TUTPOMeTp U IICMXPOMeTp, KaJlOpUMeTp,
TeXHOJIOTUHU T0/Ty4YeHHs COBPEMEHHBIX MaTepyasioB, B TOM UMC/Ie HAHOMaTepUaioB, U HAHOTEXHOJIOTHH.

JeMoHcTpanuu.

CBolicTBa HaCBIIEHHBIX [1apPOB.

KurieHve npy OHWKeHHOM [JaBJIeHUU.

CriocobbI M3MepeHHs BIa)KHOCTH.

HabsrofieHne HarpeBaHus M T/1aB/IeHHUST KPUCTAIJTIMYECKOTO BellleCTBa.

JeMoHCTpaLusa KpUCTaIoB.

YueHHUeCKUH IKCIIepUMEHT, JabopaTopHbie pabOThI

VI3MepeHne OTHOCHTENBHOM BIaKHOCTU BO3/yXa.

4. Pa3pen 4. D/1eKTpOAUHAMUKA.

4.1. Tema 1. DnekTpocTaTHKa.

OnekTpu3alysa Tesl. OJIeKTPUUYeCKWW 3apsf. [lBa BuAa s/1eKTpUuecKux 3apsfioB. [IpoBojHMKWY,
JIM3JIEKTPUKU Y TIOJIYTIPOBOJHUKHN. 3aKOH COXPAaHEHHs 3IeKTPUYEeCKOro 3apsiza.

B3aumogeinicteue 3apsfoB. 3akoH KysioHa. ToueuHsld 3/1eKTpUUeCcKUM 3apsifi. D/IeKTpUUecKoe IoJie.
HanpsykéHHOCTb  371eKTpUueckoro moJsi. IIpUHLMN  Cyneprno3viMM  3/eKTPUUeCKUX TmoJer. JIuHum
HaIpPsUKEHHOCTH 37IeKTPUYECKOro I0JIS.

Paborta cun 3sektpoctathyeckoro mosis. IloteHuwman. PasHocTh moTeHUManoB. [IpoBOAHUMKU U
J3JIEKTPUKHU B 3/IEKTPOCTATUYECKOM Ioste. JlnanekTpruueckas IIpOHULIaeMOCTb.

OneKTpoéMKoCcTb. KoHzieHcaTop. D/1eKTPOEMKOCTh IIJIOCKOTO KOHZeHCAaTOpa. DHeprus 3apsukeHHOro
KOH/IeHcaTopa.

TexHWueckve yCTpPOMCTBA M  TNpakTUUeCKOe TIpUMEHeHHe: 3/eKTPOCKOM,  3/IeKTPOMeTp,
3/IEKTPOCTaTHUeCKasi 3allfuTa, 3a3eMJyieHWe 3/eKTPOnpruOOpOB, KOHZEHCATOp, KOMMPOBA/IbHBIN armapar,
CTPYMHBIV TIPUHTED.

JeMoHcTpanuu.

Y CTpOUCTBO M NPUHLUI I€HCTBUS 31eKTPOMeETpa.

B3aumogelncTBre Ha31eKTpHU30BaHHBIX TeJl.

O/eKTprUYecKoe 110J1e 3apsyKeHHBIX Tell.

ITpOBOAHMKM B 3/1€EKTPOCTaTUUECKOM I10JI€.

O/eKTpocTaTuyeckas 3alura.

[V3/1eKTPUKY B 3/1IeKTPOCTaTUYECKOM I10JIe.

3aBUCUMOCTh 3/IEKTPOEMKOCTH IIJIOCKOTO KOHZeHCcaTopa OT IUIOLaJ MJIaCTHH, PACCTOSIHUS MeXAY



HVMU U IA3/1eKTPUYECKOU NTPOHULIaeMOCTH.

OHeprus 3apsKeHHOro KOHZleHcaTopa.

YueHHUeCKUI IKCIIePUMEHT, JabopaTopHbie pabOThI

V3mepeHne 3/1eKTPOEMKOCTH KOHZeHCaTopa.

4.2. Tema 2. I1oCTOSIHHBIN 3/71eKTPUYECKUM TOK. TOKM B pa3/IMUHbIX Cpefiax.

OneKTpUYeCcKri TOK. Y CJIOBUS CyILleCTBOBaHUS 371eKTpUYeCcKoro Toka. Mictounuku Toka. Cuna Toka.
IToCTOSIHHBIN TOK.

Hanpsokenue. 3akoH Oma /i1 yuacTKa LierH.

OneKTpuyeckoe COMNPOTUB/IEHUe. Y7elbHOe CONpoTHB/IeHHWe BellecTBa. llociegoBaTesnbHOe,
Tapasuie/ibHOe, CMelllaHHOe CoeIMHeHUe IIPOBOJHUKOB.

Pabora 3nekTpuyeckoro Toka. 3akoH /koyns—/leHija. MOIIHOCTb 3/71€KTPUYeCKOr0 TOKa.

ONeKTPOABWXYIllas CUjla U BHyTPEHHee COTMpPOTHB/IEHHE UCTOYHMKA TOKA. 3aKoH Oma /151 TT0JTHOU
(3aMKHYTO) 3/1eKTpUUeCKOM Liernd. KopoTkoe 3amMbIKaHue.

O/NeKTpOHHast TMPOBOAUMOCTb TBEPJBLIX MeTa/ulOB. 3aBUCHMMOCTb COIPOTUB/IEHUS METa/VIOB OT
Temiepatypbl. CBepXIIPOBOAUMOCTb.

OneKTpUYecKui TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX TYYKOB.

[MTonynpoBoguuku. CobCTBeHHasi M TIpUMeCHasi TPOBOAMMOCTE TOYNPOBOAHMKOB. CBOMCTBa p—N-
niepexoza. ITonynpoBofHUKOBLIE TPUOOPHI.

O/NeKTpUYecKur TOK B pacTBOpax M paciilaBax 3JIEKTPOJIUTOB. JDJIEKTPOUTHYECKas [UCCOLIAALS.
DJIEKTPOJIU3.

OneKTpUYecKur TOK B rasax. CaMoCTOsATe/IbHBIA U HeCaMOCTOATe/IbHBIN paspsz. Monnus. [1nasma.

TexHWueckMe yCTpPOMCTBA M TIpakKTHUUeCKoe IIpUMEHeHHe: aMIlepMeTp, BOJbTMETp, peocTar,
WCTOUHMKM TOKQ, 3JIeKTPOHArpeBare/ibHble MPHUOOPBI, 37eKTPOOCBETUTE/bHbIE TIPUOOPBI, TEepPMOMETP
COTIPOTHBJIEHUS], BaKyyMHbIA [JHOJ, TEPMHUCTOPbl U (POTOPE3UCTOPbI, TOJYNPOBOJHUKOBBIA [IHOJ,
rajJbBaHUKa.

LeMoHCTpaLmu.

V3mepeHue CH/bI TOKA U HaTIPSDKEeHUSI.

3aBUCHMMOCTb CONPOTHUBJIEHUS] LIWJIMHPUUYECKUX TPOBOJAHUKOB OT [JIMHBI, IUIOLIAAU TI0IepeYHoro
CeveHHUs U MaTepuasa.

CwMmeliaHHOe coeiMHeHUe IIPOBOJHUKOB.

[Tpsimoe u3MepeHMe 371eKTPOABWXKYILeN Ccuibl. KOpOTKOe 3aMblKaHWe raJbBaHUUeCKOro 3jieMeHTa U
OLleHKa BHYTPeHHer0 CONPOTUBJIEHHSI.

3aBUCUMOCTb COIIPOTUB/IEHUS MeTaslVIOB OT TeMIlepaTyphbl.

[IpoBOAUMOCTE 371€EKTPOJIUTOB.

VickpoBoy paspsf, ¥ NPOBOJYMMOCTb BO3/yXa.

OJHOCTOPOHHSSA TIPOBOAUMOCTD AUO/A.

YueHHUeCKUI IKCIIePUMEHT, TabopaTopHbie pabOThI

V3yueHue cMel1aHHOT'O COeJMHeHUsI pe3UCTOPOB.

V3mepeHue 371eKTPOABIIKYILel CU/IbI MCTOYHHUKA TOKA Y €r0 BHYTPEHHero CONPOTHBIIEHMUS.

HabsnrofieHue s1eKTposusa.

6.5. MexnpegMeTHbIe CBA3U.

N3yueHue Kypca ¢pusuky 6a3oBoro ypoBHs B 10 Kacce oCy1L[eCTB/ISIeTCS C YUETOM COZep>KaTelbHbIX
MeJKIpe/IMETHBIX CBsi3eli C KypcaMu MaTeMaTUKU, OMOIOTHH, XUMHH, Teorpady U TeXHOTOTHH.

MexnpeMeTHble TIOHATHS, CBsI3aHHble C M3y4YeHHWEM MeTOZI0OB HayUHOI'O T[I03HAHUS: SBJIEHUe,
HayuyHbld (akT, TumoTe3a, (u3nYeckas BelWUMHA, 3aKOH, Teopus, Hab/o/leHre, SKCTIepUMeHT,
MO/le/IMpOBaHye, Mo/ie/b, U3MepeHue.

MaremaTyka: pelieHWe CUCTeMbl ypaBHeHWH, uHeiHas (GyHKUus, mapaboma, rumepbosa, Ux
rpadyku M CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKLIMH: CUHYC, KOCUHYC, TaHT€HC, KOTaHT'eHC, OCHOBHOE
TPUTOHOMETPUUECKOe TOXK/eCTBO, BeKTOPbI U UX IIPOEKLIMY Ha OCH KOOPZMHAT, CJIOKEeHHe BeKTOPOB.

Buosiorusi: MexaHUueckoe JBW)KeHHe B >KUBOU rpupoje, nuddys3us, ocMOC, TerooOMeH »KUBBIX
OpraHusMoB (BU/bI TeIIonepesiaul, TeIJIOBOe paBHOBECHE), 3/IeKTPUYeCKUe SIBJIeHUS B )KUBOU MPUPO/e.

XWUMUS: IUCKPeTHOe CTpPOeHMe BellecTBa, CTpOeHHe aTOMOB U MOJIeKYJl, MOJ/Ib BellleCTBa, MOJIsIpHast
Macca, TeIlIOBble CBOMCTBA TBEDZBIX TeJs, JXKMAKOCTeM M ras3oB, 3/eKTpUYecKue CBOMCTBA MeTasuIoB,
371eKTPOJIMTUYeCKasl JUCCOLaLus, rajibBaHuKa.
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[eorpadisi: BMaXKHOCTb BO37yXa, BeTpbl, 6apomMeTp, TEPMOMETD.

TexHosorus: peobpa3oBaHue ABWKEHUN C UCII0/Ib30BaHUEM MeXaHW3MOB, YUET TpPeHUs B TeXHUKE,
MO/IIWITHUKY, HCIO/b30BaHME 3aKOHA COXPAHEHWs WMITyJibCa B TeXHUKe (pakeTa, BOJOMET W Jpyrue),
JIBUTaTe/lb BHYTPeHHEero CropaHusi, rapoBasi TypOrHa, 6bITOBOI XOMOAUIBHUK, KOHAULIMOHED, TeXHOIOTUU
MOJIlyueHWsi COBPEeMEeHHbIX MarepuasoB, B TOM YHMC/Je HaHOMAaTepuaaoB, W HAHOTEXHOJIOTHH,
3/IeKTpOCTaTUUecKasi  3allluTa, 3a3em/yieHue  371eKTPorpubopoB, KCEPOKC, CTPYHHBIM  IPUHTED,
3/IeKTpOHarpeBaTe/ibHble TIPUOOPHI, 37IeKTPOOCBETUTE/TbHBIE TTPUOOPHI, Ta/lbBaHUKA.

COJEPXAHUE OBYYEHMNSA B 11 K/TACCE.

1. Pa3pen 4. Dy1eKTpoAUHAMUKa.

1.1. Tema 3. MarnuTHoe 1oJjie. 3/1eKTpOMarHUTHasE UHAYKLIUSL.

[TocTosiHHBIEe MarHuThL. B3aumogencTBHe NOCTOSIHHBIX MarHuToB. MarHutHoe mnose. Bekrtop
MarHUTHOM WHAYKUMU. [IpUHLMI Cyneprno3uliid MarHWTHBIX Mo7eld. JIMHMM MarHUTHOW WHAYKLWU.
KapTtuna 1MHUM MarHUTHOM MHAYKLIAY T10JI1 TOCTOSIHHBIX MarHUTOB.

MarHuTHOe 1oJie TIPOBOJHMKA C TOKOM. KapTuHa /MHUN UHAYKLMW MarHWTHOTO MO/ JJIMHHOIO
NIPSIMOr0 TIPOBOJIHMKA M 3aMKHYTOIO KOJ/bLIEBOIO TNPOBOJHMKA, KaTylIKUM C TOKOM. OmnbIT 3Opcrepa.
B3aumogeiicTBre MPOBOJHUKOB C TOKOM.

Cuia AMriepa, eé MOZy/b U HallpaBJieHue.

Cuna JlopeHua, eé MoAynb M HampasieHue. [IBi)KeHHe 3apspDKeHHOM YacTULbl B OJJHOPOJHOM
MarHuTHOM rosie. Pabota cusbl JlopeHtia.

SIBneHue 3/1€KTPOMarHUTHON UHAYKLMHU. [T0TOK BeKTOpa MarHUTHOM UHAYKLWW. DJI€KTPOJBIKYLLAs
CWI1a UHAYKLMA. 3aKOH /IeKTPOMarHuTHOW MHAYKLMK Papazes.

BuxpeBoe 3jekTpuyeckoe 1osie. D/1eKTPOABWKYILIAs CU/la UHAYKLUY B TIPOBOJHMKE, JBWXKYILEMCS
MOCTYIIaTe/IbHO B OJHOPOHOM MarHUTHOM II0JI€.

IIpaBusno JleHua.

VHAYKTUBHOCTE. fIB/IeHre CaMOMHYKLMU. D/IeKTPOABIKYILAsl CHUla CAMOUHYKLUH.

OHeprust MarHUTHOT'O I10J/151 KATYIIKX C TOKOM.

O1eKTpOMarHUuTHoe IioJie.

TexHUUYecKre yCTPOWCTBA U MPAKTHUYeCKOe NMPUMeHeHHe: MOCTOSIHHbIE MarHUThI, 3/1eKTPOMAarHuThl,
3JIeKTPO/IBUraTe b, YCKOPUTE/IN 3/IeMeHTapHbIX YacTHUL], UHAYKLMOHHAA [1eYb.

LeMoHCcTpaLumu.

OmnsIT Opcrepa.

OTK/IOHEHMe 3/IeKTPOHHOT'O ITyYKa MarHUTHBIM I10JIeM.

JIvHUM MHAYKIMY MarHUTHOT'O TI0JIS.

B3aumogeiicTBUe JByX ITPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue cusbl JlopeHLia Ha MOHBI 3/1EKTPOJIUTA.

SIBneHne 371eKTPOMarHUTHOW MHAYKLUH.

IIpaBusno JleHua.

3aBUCUMOCTB 3JIEKTPOJBIDKYILEN CUJIbI MHAYKLIMA OT CKOPOCTH M3MEHEeHUsI MarHUTHOTO ITOTOKaA.

SfABeHvie caMOMHAYKLUY.

YueHWYeCKHI SKCTIepUMeHT, labopaTopHbie paboTHI.

V3yueHyie MarHUTHOTO 110JIS1 KATYLLUKUA C TOKOM.

VccnenoBanue ferCTBUS IOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

VccnenoBaHue siB/IeHUS 3/1eKTPOMAarHUTHOM MHAYKLIWU.

2. Pa3gen 5. Konebanust ¥ BOJTHBI.

2.1. Tema 1. MexaHuueckue 1 3/IeKTPOMarHUTHbIe KosieOaHusl.

KonebarenbHasi cucrema. CBoOoAHble MexaHWueckwe KosebaHus. ['apMoHMYecKue KosiebaHUs.
[Tepuoa, uacToTa, amMruiuTyAa U (asza KomebaHuil. IIpy>KMHHBIM MasgTHUK. MaTeMaTHueCcKHUi MasiTHUK.
YpaBHeHHe rapMOHUYeCKHX Kosiebanuid. [IpeBpaiiieHre SHepruu rpyu rapMOHUYeCKUX Kojlie0aHusIX.

KonebarenbHblil KOHTYp. CBOOO/HbIE 3/1eKTPOMAarHUTHLIe KosiebaHusi B UiealbHOM KosiebaTeTbHOM
KOHType. AHaJIoTHsl MeX/y MeXaHWYeCKUMH U 3JIeKTPOMarHUTHBIMHU Kosnebanusmu. Popmyna TomcoHa.
3aKOH COXpaHeHUsi SHepruU B UfiealbHOM KojiebaTeTbHOM KOHTYpe.
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I[pescTaBieHre 0 3aTyxaroUMx KomebaHusxX. BoIHyKeHHbIe MexaHUuecKre KomebaHusi. Pe3oHaHC.
BbIHY>X/]eHHbIe 37IeKTPOMarHuTHbIe KoJiebaHusl.

ITepemenHbi TOK. CHHyCOMZA/NbHBIA IepeMeHHbIM TOK. MOIHOCTE IepeMeHHOro TOKa.
AMIIMTYZHOE U IeHCTBYIOIIlee 3HaUeHUe CUJIbI TOKa U HallpshKeHMUs.

Tpanchopmarop. IIpomsBoAcTBo, Tiepefaya W TOTpebieHHe  3M€KTPUYECKOM  SHEprum.
OKonoruueckrie pucKy NMpU NPOU3BOACTBE 3/1€KTPO3HEpruu. Ky/ibTypa MCIo/ib30BaHusl 371eKTPO3HEPTUU B
MOBCeJHeBHOM YKU3HU.

TexHWuecKkre yCTpOWCTBA U MpaKTUYeCKoe TpPUMEHEeHHe: 3/IeKTPUUeCKUM 3BOHOK, TreHepaTop
TlepeMeHHOI'0 TOKa, JIMHUU 3J1eKTporepe/ay.

LeMoHCcTpaLmu.

VccnenoBaHue mapaMeTpoB KosiebaTebHOM crCTeMbl (TIPYKUHHBIN WA MaTeMaTHUeCKUid MasiTHUK).

HabroieHue 3aTyXarommx KosebaHuii.

WccnemoBaHre CBOWCTB BBIHYKAEHHBIX KOJieOaHWA.

HabsnrozieHue pe3oHaHca.

CBo0OO/HbIe 3/1IeKTPOMarHUTHbIE KOle0aHusl.

OcuunnorpaMMsl (3aBUCMMOCTH CWJIBI TOKA M HamNpsDKeHUs OT BPeMeHM) /It 3J1eKTPOMarHUTHBIX
KosiebaHMi.

Pe3oHaHC 1ipy TmoC/ieZi0BaTe/IbHOM COeJWHEHUM pPe3UCTOpa, KaTyLIKU WHAYKTUBHOCTH U
KOH/IeHcaTopa.

Mogenb TMHUM 3/71€KTpOIepejauu.

YueHHUeCKUH IKCIIepUMEHT, JabopaTopHbie pabOThI

WccnefoBaHre 3aBUCMMOCTH TIepuo/ia MajbiX KojeOaHUWid rpy3a Ha HUTH OT JJMHBI HUTH U MacChl
rpysa.

VccnenoBaHre MepeMeHHOTO TOKa B LieNMM U3 MOC/AeJ0BaTe/NIbHO COeAUHEHHBIX KOHZJEHCaTopa,
KaTyIIKU U pe3srucTopa.

2.2. Tema 2. MexaHn4ecKue U 371eKTPOMarHUTHbIE BOJTHBI.

MexaHnueckue BOJIHBI, yC/I0BUs pacripoctpaHenus. [leprog. CKOpOCTh pacripoCTpaHeHus U JIJIMHa
BO/HBI. [lonepeuHsle 1 poobHbIE BO/HBL. VIHTepdepeHus U JudpakLys MeXxaHn4eCKUX BOJH.

3ByK. CKopocCTh 3ByKa. I'poMKOCTb 3ByKa. BricoTa ToHa. TemM6p 3ByKa.

OneKTpOMarHUTHbIE BOJIHBI. Y CJIOBUSI U3/Ty4YeHUs 3/IeKTPOMAarHUTHBIX BOH. B3avMHas opreHTanus
BekTOpoB E, B, Vv B 37ekTpoMarHUTHOM BO/He. CBOWCTBa 3/1€KTPOMarHUTHBIX BOJIH: OTpakeHHe,
rpesioMJIeHre, Nospyu3aLys, Audpakius, nHTep@epeHLysa. CKOPOCThb 3/1eKTPOMarHUTHBIX BOJIH.

[IIkana 3MeKTpPOMarHUTHBLIX BOJH. [IpriMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B TeXHHUKE U OBITY.

[TpyHLMIIBI paZiMOCBSA3U U TeneBUeHWs1. Pagronokanys.

O/NeKTPOMarHUTHOe 3arpsi3HeHue OKpY Karolljel Cpefbl.

TexHWueckMe yCTpOWCTBA U TMpaKTUYeCKoe TpPUMEHEeHWe: My3blKaJbHble HWHCTPYMEHTHI,
y/IbTPa3ByKOBasl [JUarHOCTMKa B TeXHWKe U MeJWLIMHe, pajap, PaJiMONpUEMHUK, TesleBU30p, aHTEeHHa,
TenedoH, CBU-neun.

JeMoHcTpanuu.

O6pa3oBaHue U pacripocTpaHeHue TIoTNepeYHbIX U MPOJOIbHBIX BOJIH.

Kone6mrorrieecs: Tesio Kak MICTOYHMK 3BYKa.

HabmoieHre oTpa)keHus1 U TIpesioM/IeHHs] MeXaHUUeCKUX BOJIH.

Habsmrogenue naTepdepeHiyy U Audpakivyd MeXaHHueCKUX BOJIH.

3BYKOBOM pe30HaHC.

HabsrozieHue CBSI3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMITIUTYJOM U 9aCTOTOM KOoleOaHHH.

VccnenoBaHve CBOMCTB 3/IEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHWe, TIpe/iOMJIeHHe, T0/spr3aLys,
Iudpakuys, uHTepdepeHLus.

2.3. Tema 3. Ornituka.

I'eomeTprueckass ontuka. [IpsMosvHelHOe pacIpoCTpaHeHMe CBeTa B OAHOPOJHOW cpefe. Jlyu
cBeTa. ToOUeyHbIM UCTOYHUK CBeTa.

OtpakeHre cBeTa. 3aKOHBI OTPaKeHUsi cBeTa. [locTpoeHre n300pakeHHit B TIIOCKOM 3epKarie.

[lpenomnienue cBeTa. 3aKOHbI TperioMyieHUsi cBeTa. AOCOJIOTHBIN TIOKa3aTesb IpeIOM/IeHHsI.
ITosHOe BHyTpeHHee oTpakeHHe. IIpese/IbHBIN Yo/ MOTHOTO BHYTPEHHET 0 OTPayKeHUsl.

Hucniepcust cBeta. CnoxHbIN cocTaB 6enoro certa. LiBer.
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Cobwuparorjyie 1 paccerBarolye JuH3bI. ToHKas rMH3a. POKyCHOe pacCTOsHUe W ONTHYecKasi Ch/ia
TOHKOW nMH3BI. [TocTpoeHre m300pakeHW B COOMPAIOIIUX M pacCeMBalOIIMX JHMH3aX. DopMyrna TOHKOM
JIMH3BL. YBeMueHue, aBaeMoe JIMH30M.

[Tpenienbl NpYUMEHMMOCTH FeOMeTPUUeCKOM ONTHKH.

BonHoBasi omntuka. VHrepdepeHuysi cBeta. KorepeHTHble WCTOUHHMKH. YCIOBHS HaOJIIOZeHUs
MakCMMyMOB W MHHUMYMOB B HWHTep(EpeHL[MOHHOM KapThHe OT [JByX CHH(a3HbIX KOrepeHTHBIX
VICTOYHUKOB.

Oudpakuusi ceera. JudpakivoHHas pelléTka. YcjioBue HabMO/eHUs I71aBHbIX MaKCUMYMOB TIpU
rajleHu MOHOXPOMAaTHUeCKOro CBeTa Ha AU(PaKLIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuUecKre yCTPOMCTBA M MpaKTHYeCcKoe NpYMeHeHre: OUKY, JIyma, (hoToannapar, NpoeKLMOHHbIN
anmnapar, MMKPOCKOII, TeJIeCKOIl, BOJIOKOHHAs! ONTHKA, AU(paKLMOHHAs pelléTKa, MoJsSpon,.

JeMoHcTpanuu.

[IpsiMosiiHeliHOe pacripocTpaHeHue, OTpaXkeHre U TipesioM/ieHre cBeta. OnTuueckrie mprubopsl.

[TonHoe BHyTpeHHee oTpaxkeHue. MoJe/b CBeTOBOJA.

WccnenoBaHue CBOWCTB U300pakeHHUH B JIMH3aX.

Mogenu MUKpPOCKOIa, TejiecKormna.

HabntoeHue naTepdepeHIUM CBeTa.

Hab6mrogenue audpakuyu ceeTa.

HabmntoieHue Jucrepcuy CBeTa.

[TosryueHue crieKTpa € IOMOILBIO PU3MBI.

[TosyueHue criekTpa ¢ NOMOLLBIO JU(PAKL[MOHHOM PeLIETKH.

HabsroieHue mosisipu3ariiy CBeTa.

YueHUUeCKuil 3KCriepuMeHT, 1abopaTopHbie paboThl

V3mepeHue rokasareJisi Ipe/IOM/IeHUs CTEK/Ia.

WccnenoBaHue CBOWCTB U300pakeHHUH B JIMH3aX.

HabnroieHue qucrepcuy CBeTa.

3. Pa3gen 6. OCHOBBI CIielia/IbHOM TeOpUH OTHOCUTE/IbHOCTH.

'paHuIbl  NPUMEHMMOCTH  KJIACCMYECKOM  MeXaHUKW. IlocTynaTel  crienjuaJbHOM — Teopuu
OTHOCHUTE/IbHOCTU: WHBAapUMAHTHOCTb MOJYJII CKOPOCTH CBeTa B BaKyyMe, TMPUHLMI OTHOCHUTEIbHOCTH
OMHIITelHa.

OTHOCHTENBHOCTE OJHOBPEMEHHOCTH. 3aMe/ljieHre BDeMeHU 1 COKpallleH’e JJIUHBI.

OHeprus ¥ UMITyJ/IbC PeIATUBUCTCKON YaCTHULIbI.

CBs13p Macchl € SHepruer ¥ UMIY/IbCOM PeJIITUBUCTCKOM YaCTULbl. JHEPrus TOKOS.

4. Pasnen 7. KBaHTOBasi (pu3MKa.

4.1. Tema 1. DyieMeHTbI KBAHTOBOU ONTHKHU

@otoHbl. @opMmysia I11aHKa CBSI3M 3Hepruu (POTOHA C ero YaCTOTOM. DHePrust U UMMYJbC (POTOHA.

OtkpeiTe U wuccnefoBanue (orto3ddekra. Omnbitel A.I'. CToseToBa. 3akoHbl (QoTo3(deKTa.
YpaBHeHue DiiHIITelHA 47151 hoTos3ddekTa. «KpacHas rpanuiia» GoTosddexTa.

[Hasnenue cBeta. OnbiThl I1.H. JlebeseBa.

XHWMHUUeCKoe [IeHCTBUe CBeTa.

TexHUUYecKre yCTPOMCTBA M MpaKTUYeCKoe MpuUMeHeHHe: (POTO3/7eMeHT, (POTOJAaTUYMK, COJTHEUHas
Garapesi, CBeTOIUO/,.

LeMoHCcTpaLumu.

®oT03¢deKT Ha ycTaHOBKe C [JUHKOBOM I/1aCTUHOM.

VccnenoBaHue 3aKOHOB BHelIHero (oTo3ddekra.

Ceetopuon,.

ConHeuHasi baTapest.

4.2. Tema 2. CTpoeHue aToma.

Mogens atoma Tomcona. OmnbiTel Pesepdoppa mo paccesinuto o -uactul. IlnaHetapHas mogenb
atoMma. [loctynatel Bopa. M3nydeHue u morsoljeHre (OTOHOB IpU Iepexofie aToMa C OJHOrO YPOBHS
5Hepruu Ha Apyrou. Buzbl ciekTpoB. CrieKTp ypOBHeH 5HEpruM aTromMa BOJ0po/a.

BonHoBele cBoricTBa yactuy. Bosnel ge bponns. Kopnycky/sipHO-BO/THOBOY JyanusMm.

CroHTaHHOE U BBIHYXX/|EHHO€ U3/TyueHue.
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TexHWuecKkye YCTPOMCTBA M TNpaKTUYeCKOe IPUMeHeHMe: CIIeKTpaJbHbIM aHalu3 (CIeKTPOCKOIN),
na3ep, KBaHTOBBIM KOMITbIOTEP.

JeMoHcTpanuu.

Mogens onbita Pesepdoppa.

Omnpefienenye AJIMHBI BOJIHBI J1a3epa.

HabmoieHre TMHeHYaThIX CIIeKTPOB U3/TyUYeHHsl.

Jlasep.

YueHUUeCKHI KCTIepUMEHT, JJabopaTopHbie paboThI.

HabsrozieHue mHeuaToro CrieKkTpa.

4.3. Tema 3. AToMHOe Si7pO.

OKCITepUMEHTBI, [JOKa3bIBalolie C/I0’KHOCTb CTpoeHus sazpa. OTKpeITHe pajuoakKTUBHOCTHU. OINBITHI
Pesepdopga 1o oripefiesieHHI0 COCTaBa pafiiOaKTUBHOrO u3nyueHusi. CBodicTBa anbda-, Oera-, ramMma-
Y3J/lydyeHus. BivsHue palMOaKTUBHOCTU Ha KUBble OPraHU3MBI.

OTKpeITHE TIPOTOHA W HeWTpoHa. HykyioHHas mofenb sigpa ['eiizeHb6epra—lBaHeHKO. 3apsij sifpa.
Maccosoe uncsio saapa. M30Tonsl.

Anbda-pacriai. O/eKTPOHHBIH U TIO3UTPOHHBINM  OeTa-pacriaz. ['amma-usnydyeHue. 3akoH
PafIM0aKTUBHOIO pacraza.

OHeprus CBsI3U HYK/IOHOB B sifipe. AzepHble cumbl. [ledeKkT Macchl szpa.

AnepHble peakuuu. JlesieHre U CUHTe3 sfep.

Snepubiii peaktop. TepmosiiepHbii cuHTe3. [IpobneMbl W TepCreKTHBBI $[IepHOM SHEPreTUKH.
OKOJIOTMYeCKHe acreKThl /1ePHOM SHEePreTHUKHU.

OneMeHTapHble YyacTULbl. OTKpbITHE TTIO3UTPOHA.

Metozp! Hab/IO/IeHNS M pErUCTPAL{K 3/1eMeHTAPHbIX YaCTHI].

®dyHJameHTa/IbHbIe B3auMogencTBusl. EAMHCTBO (r3ruecKor KapTHHbI MUpa.

TexHWUYecKye yCTPOWCTBA M IPAaKTHYeCKOe IIPUMeHeHHe: [NO3UMeTp, KaMepa BuibcoHa, siepHbIv
peakTop, aToMHasi 6omba.

JeMoHcTpanuu.

CuéTUMK MOHU3UPYIOLMX YaCTHLI.

YueHHUeCKUI IKCIIePUMEHT, TabopaTopHbie pabOThI

VccnenoBaHue TpeKoB yacTHL] (110 TOTOBBIM (POTOrpadusim).

5. Pa3zen 8. DyieMeHThI aCTPOHOMMHU U aCTPO(U3HKH.

JTaribl pa3BUTHsL aCTPOHOMUU. [IpyKiiajHOe U MUPOBO33peHueCcKoe 3HaueH!e aCTpPOHOMUM.

Bup 3Bé3aHO0TO0 Heba. Co3Be3zus, sspKue 3BE3/Ibl, TUIaHEeThl, X BUJVMOE JBIKEHHE.

ConnHeyHas cucrema.

CosiHue. CosiHeuHass akTMBHOCTb. VMcTOouHMK 3Hepruyd CosnHua U 3BE37. 3BE3/bl, UX OCHOBHBIE
XapakTepuCTUKU.  [luarpamMma  «CHeKTpalbHbId  KJacC —  CBETUMOCTb».  3B&3[bl  IJIaBHOM
110C/Ie[J0BATe/IbHOCTU. 3aBUCMMOCTb «Macca — CBeTHUMOCTb» JJIs1 3BE3J, IVIaBHOW I0C/Ie[0BaTe/IbHOCTH.
BayTpeHHee cTpoeHue 3Bé&37. CoBpeMeHHble IpeZCTaB/IeHUsI O MPOMCXOXKAeHUU U 3BosmoLuu CosHia U
3B8371. JTaribl KU3HU 3BE3[.

Mneunbiti [lyte — Hama [anaktuka. [lonokenuve u pABwkeHue ConHila B ['anaktuke. Tumbl
rajlakTvk. PasyoranakTiky ¥ KBa3apsl. YEpHbIe [BIPHI B siipax rajlakTHK.

BcenenHasi. Pacuiupenue BcenenHoil. 3akoH Xa66sa. Pa36eranue ranakTuk. Teopusi Bosbiioro
B3pbIBa. PeslMKTOBOE M3/TyueHue.

MacirabHast ctpykTypa BcenenHoil. MeTtaranakTuka.

HeperiéHHbie mpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab/rOjeHYsI.

HabmrozieHusi HeBOOPY)KEHHBIM TJIa30M C HCIIO/Ib30BaHHEM KOMITBIOTEDPHBIX TPUIOKEeHUN [Jist
oripejie/ieHus1 T10/I0KeHUsT HebeCHBIX OOBEKTOB Ha KOHKDETHYHO JaTy: OCHOBHbIe co3Be3/usi CeBepHOTo
TIOJIyIIapUs U SIpKUe 3BE3/bl.

HabsroieHust B Tesieckorn JIyHbl, riaHeT, MeuHoro ITyTu.

6. Obo011aro1Iee MMOBTOPEHUE.

Ponb ¢uU3MKM ¥ acTPOHOMMM B 3KOHOMHUYECKOW, TEXHOJIOTMUECKOW, COLMaAbHOW M STHUYECKOH
cdepax [esaTebHOCTU YesloBeKa, PO/ib U MeCTO (PU3MKM U aCTPOHOMMU B COBPeMEHHOM HayuHOW KapTHhHe
MUpa, posib (M3UUECKON Teopuu B (JOPMUPOBAHUM TIPeJCTaBIeHUN O (U3NUYECKOU KapTUHE MHpPA, MeCTO
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¢usnueckoil KapTHHBI MUpa B O0IeM psily COBPEeMEHHBIX eCTeCTBEHHO-HAyUHBIX IpPeJCTaBIeHHH O
Tpupoze.

7. MexrmpeiMeTHbIe CBS3U.

3yueHue Kypca (pr3rky 6a30Boro ypoBHs B 11 Kjiacce OCyILeCTB/ISIETCS C YUETOM COZleprKaTeTbHbIX
MeJKTpe/IMETHBIX CBsi3eli C KypcaMu MaTeMaTUKU, OMOIOTHH, XUMHH, reorpady U TeXHOOTHH.

MeripeiMeTHbIe TIOHATHS, CBSI3aHHbIE C M3yYeHHeM MeTO/I0B HAyuyHOrO TO3HaHUs: SIBJIEHUE,
HayuyHbeld (akT, THmoTe3a, (u3ndeckass BelIWUMHA, 3aKOH, Teopus, Hab/oleHne, SKCIIepUMeHT,
MO/ie/IMpOBaHue, MO/JieJlb, U3MepeHue.

MaremaTuKa: pellleHUe CHUCTeMbl ypaBHEHWM, TPUrOHOMeTpuuecKre (GYHKLMW: CHUHYC, KOCHHYC,
TaHTeHC, KOTaHr'eHC, OCHOBHOE TPUTOHOMETPUUECKOe TOXKJECTBO, BEKTOPbl M MX MPOEKIMM Ha OCH
KOODJJHaT, CJIOKeHHe BeKTOPOB, IIPOM3BOZHbIE 3/eMeHTapHBIX (YHKUWHM, TPU3HAKU TO0A00us
TPeYro/IbHUKOB, OIpe/iesieHue TUIOLa/iv MIOCKUX (pUryp u 006bEémMa Tert.

Buonorusi: s/mekTpuueckre sBJieHHSI B JKMBOM TIpHpoJe, KosiebaresbHble [BIDKEHUS B JKABOU
TIpUPO/ie, ONITUYECKUEe SIBJIeHUs B )KUBOU MPUPOJe, AeUCTBUe paiialiiy Ha JKMBbIe OPraHUu3MBbl.

XVMUS: CTpOeHMe aTOMOB W MOJIEKYJ/I, KPUCTa/UIMuecKass CTPYKTypa TBEDZBIX Tesl, MeXaHW3MbI
00pa3oBaHUs KPUCTA/UTAYeCKOMN PelliéTKH, ClIeKTPaJIbHbIN aHaIu3.

[eorpacdus: MarHWTHble TMO/OCa 3€M/M, 3a7e)Ku MAarHuTHbIX pyJZ, (OTOChEMKA 3eMHOM
NOBEPXHOCTH, MpeJ/icKa3aHue 3eMJ/IeTPSICeHUN.

TexHoMorua: JIMHUM 37eKTporepefad, TreHepaTop IlePeMeHHOrO TOKa, 3/eKTPOJBUrare/b,
VH/YKLUOHHAas Teyb, pajap, paJuoNpUEéMHUK, Te/leBU30p, aHTeHHa, TesnedoH, CBU-neub, mpoeKLXOHHBIN
arrapar, BOJIOKOHHAs! ONTHKA, COJTHeYHasi baTapes.

IlnaHnupyeMbie pe3y/IbTaThbl OCBOEHHsI MPOrpaMMsbl no ¢u3uKe Ha YPOBHE CpPeJJHEro 00IIero
obpa3oBaHus

OcBoenune yuebHOro mpeamera «@dusnka» Ha ypoBHe cpefgHero obrmiero obpa3oBanusi (6a30BbIi
YPOBE€HB) /IO/DKHO 00eCIeunTh AOCTWKEHUE CIeAYIOIUX JIMYHOCTHBIX, METAlpeAMEeTHbIX W TIPeJMETHBIX
oOpa3oBaresbHBIX Pe3y/IbTaToB.

JINYHOCTHBIE pPe3y/bTaThl 0CBOEHUs yueOHOro rpeameta «Pu3MKa» O/DKHBI OTPa)KaTb TOTOBHOCTh
U CII0COOHOCTh O0YYaroIIUXCsl PYKOBOZACTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEeHHel TO3UIMed JTMYHOCTH,
CHCTEMOM 1[eHHOCTHBIX ODUEHTAl[Wi, TIO3UTUBHBIX BHYTPEHHUX YyOEXKIEHWH, COOTBETCTBYIOIIUX
TPAJULIMOHHLIM LIEHHOCTSIM POCCHUHCKOTO OOIIecTBa, pacCIIUpeHHe >KU3HEHHOTO OfbITa U OIbITa
JlesITeIbHOCTH B TIPOL[ECCE peanv3aliid OCHOBHBIX HArlpaB/IeHHWH BOCTIMTATeTbHOU [eSITeIbHOCTH, B TOM
YuC/Ie B 4YaCTH:

1) rpaXk/1IaHCKOTO BOCITUTAHUSI:

. CcOPMHUPOBAHHOCTh ~ TPAKAAHCKOM  TO3WLMM  OOydaromerocs Kak akTHUBHOTO W
OTBETCTBEHHOTO ujieHa POCCUICKOro 00I11eCTBa;

. MIPUHSATHE TPAJULIMOHHBIX O0O0IIleye/loBeUeCKMX TYMAaHHUCTUUECKHUX M [[eMOKPAaTHUeCKUX
LIeHHOCTel;

. TOTOBHOCTb BEeCTH COBMECTHYIO [esiTelbHOCTh B HMHTEpecax TIpPakZaHCKOro O0O0IecTBa,
yuacTBOBaTh B cCaMOyTIpaB/ieHHH B 00pa3oBaTe/lbHOM OpraHu3alivy;

. yMeHHe B3auMO/|eliCTBOBATh C COLJMaIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (DYHKLIMSIMHU
Y Ha3HaueHUeM;

. TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM [1esiTe/IbHOCTH;

2) MaTpUOTUUECKOT0 BOCTIUTAHUS:

o c(hOpMHPOBAHHOCTh POCCUMCKOMN TPaXk/IaHCKON UIEHTUYHOCTH, MaTPUOTH3Ma;

. LIeHHOCTHOE OTHOLLIeHVE K FOCYyZapCTBeHHBIM CUMBOJ/IaM, JOCTU)KEHUSIM POCCUNCKUX YUEHBIX

B 00/1aCTH (U3UKHU U TEXHUKE,;
3) AYyXOBHO-HPaBCTBEHHOT' O BOCITUTaHUS:

. c(hOpMHPOBAHHOCTb HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOT 0 [IOBe/IeHN;

. CNIOCOOHOCTh OL|eHUBAThb CUTYAL[MI0 M MPUHUMAaTh OCO3HAHHbIE pellieHHs, OPUeHTUPYsCh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMBI U LIeHHOCTH, B TOM UKCJIe B [ieITe/IbHOCTH YUEHOT0;

. 0CO3HaHMe JTMYHOTO BK/a/ja B IOCTPOEHUe yCTONHUMBOro Oy ylero;

4) 3CTeTUUeCKOro BOCIIUTAHUS:
o 3CTeTUYeCKoe OTHOILLeHHWe K MUpPY, BK/IIOYasi 3CTeTUKY HAayyHOrO TBOPUYECTBA, TMPUCYILEro
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(ur3uuecKkoii HayKe;

5) TPyA0BOT0 BOCIIUTaHUSI:

. VHTepec K pa3MuyHbIM chepam npodeccroHaNbHOM /1eATe/IbHOCTH, B TOM YKCJ/Ie CBSI3aHHBIM C
(GU3MKOM M TeXHUKOW, yMeHHe COBeplliaThb OCO3HAHHBIA BBIOOp Oynyliei mpodeccuu U peann30BbIBATb
CoOCTBeHHBIe >)KM3HEHHbIE TIJIaHbI;

o TOTOBHOCTb U CIIOCOOHOCTH K 0Opa3oBaHMI0 U camMooOpa3oBaHHIO B 006sacTy (M3MKM Ha
MPOTSDKEHUH BCEeU KU3HU;

6) 5K0/I0rMuecKoro BOCIUTAHUSI:

. c(OPMHUPOBAHHOCTh ~ SKOJIOTHUECKON KYyJbTYPbl, OCO3HaHHEe TJ00a7bHOrO XapakTepa
5K0JIOrMYecKux npobsem;

o TJIAaHMPOBAaHUE U OCYLLeCTB/IeHUe IelCTBUM B OKPY’KaloLllel Ccpe/ie Ha OCHOBe 3HaHUS Liejier
YCTOMYMBOTO Pa3BUTHS YeJIOBEUECTBA;

. PaciuvpeHue omnbiTa /jesiTe/IbHOCTH KOJI0TMUeCKOl HarpaB/ieHHOCTU Ha OCHOBE MMEIOIIUXCS
3HaHWM 10 (PU3HKeE;

7) LIeHHOCTH HayuYHOI'0 TI03HaHUs:

. c(hOpMHPOBAHHOCTH MUPOBO33PEHUs], COOTBETCTBYIOIEr0 COBPEMEHHOMY YPOBHIO pa3BUTHS
(bur3nuecKoil HayKu;
. 0CO3HaHMe LIEHHOCTH Hay4YHOM [lesATeJIbHOCTH, TOTOBHOCTb B Tpoliecce W3yueHUs (PU3UKU

OCYIIIeCTBJISITh TIPOEKTHYIO U UCC/Ie/I0BaTeNbCKYIO [1esiTeIbHOCTh UHUBUYaTbHO U B TPYTIIIe.

B rmipoliecce AOCTW)KeHUsI TUUHOCTHBIX pe3y/bTaTOB OCBOEHUS TIPOrPaMMBI 10 (H3UKe [T YPOBHS
cpenHero o0iiero obpa3oBaHus y 0OyuarOIUXCS COBEPIIEHCTBYETCS SMOLIMOHABHBINA HWHTEJIEKT,
rpeAnoJiaratoiui chOpMHUPOBAaHHOCTb:

o CaMOCO3HaHUSI, BK/IIOUAIOIIEro CMOCOOHOCTh TMOHUMATh CBOE 3MOI[MOHATbHOE COCTOSIHUE,
BU/IETh HarpaB/eH!s pa3BUTHsI COOCTBEHHOM 3MOIMOHAMBbHOMN cdephl, ObITH yBEPEHHBIM B cele;
o camopery/JMpoBaHusi, BK/IHOYAOILero CaMOKOHTPOJIb, YMeHHe MPUHHMAaTh OTBETCTBEHHOCTH

3a CBOE ToBefieHre, CIIOCOOHOCTDb a/JalTUPOBAThCS K SMOLMOHAIbHBIM U3MEeHEHUsIM U TIPOSIBJ/IATh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

o BHYTPEHHel MOTHBAlLl{, BKJIIOUAIOLeN CTpeM/eHWe K [OCTWKEHUIO Lelu U YCIexy,
OINTUMM3M, HHULIMaTUBHOCTh, YMEHHe J1eliCTBOBaTh, UCXO/Is U3 CBOUX BO3MOXKHOCTEH;

. IMIIaTHH, BKJIIOYAKOL[ell CrIOCOOHOCTh TIOHMMAaThb SMOLMOHANbHOE COCTOSIHWE JIPYTHX,
YUHUTBIBATh €r0 TIPH OCYIL[eCTBIeHNUH 00IIeH s, ClIOCOOHOCTh K COUYBCTBUIO M COTIEPEXXUBAHMIO;

. COL[Ma/IbHBIX HAaBBbIKOB, BKJ/IHOUYAIOIIMX CIIOCOOHOCTb BBICTPAMBATh OTHOILIEHHS C JPYTUMH
IOIBMHU, 3a00TUTHCS, TIPOSIB/ISATE MHTEPeC U pa3peliaTb KOH(MIUKTHL

Mertanpe/iMeTHbIe pe3yJ/IbTaThl OCBOEHHS TPOrpaMMbl CpefHero o0Iero oOpa30oBaHUS O/KHBI
OTpaXkaTh:

OBnagieHre YHUBEPCa/JIbHBIMU [T03HABATEIbHBIMU [1eHCTBUSIMU:

1) 6a30BbIe TOrUUeCKUe JeNCTBUS:

o CaMOCTOSITE/ILHO  (DOPMY/IMPOBATh M AKTyaJU3UpOBaTh TpobO/jeMy, pacCMaTpuBaTh eé
BCECTOPOHHE;

o orpeiesisiTh 1ie/d [esiTeJIbHOCTH, 3a/jaBaTh [apaMeTpPhbl U KPUTEPUU UX [JOCTKEHUS;

o BBISIB/IATh 3aKOHOMEPHOCTU 1 TIPOTUBOPEUHsI B pacCMaTPUBaeMbIX (PU3NUECKUX SIBJIEHUSIX;

o pa3pabaTbIBaTh TUIaH pelieHus: MpoOIeMbl ¢ YUETOM aHa/M3a UMERIUXCS MaTepUaIbHbIX U
HeMaTepHabHbIX PeCypCOB;

o BHOCUTb KOPPEKTUBbI B [esITe/IbHOCTb, OL|eHMBaTb COOTBETCTBUE pe3y/bTaTOB LiessiM,
OLIeHMBAaTb PUCKU TMOCeICTBUM esTeIbHOCTH;

o KOOD/IMHUPOBaTh M BBINIOJHATH pPabOTy B YCAOBUSAX PpeasibHOTO, BHUPTYaJTbHOTO U
KOMOMHMPOBAaHHOT'O B3aUMO/IeHCTBUS;

o pa3BUBaTh KPEAaTHBHOE MBIIIIEHHUE TIPU PellleHNH >KU3HEHHBIX MPo0sieM.

2) 6a30BbIe UCC/IeZiOBaTeTbCKHE IeHCTBUS:

o BJIaZleTb HAyUHOUM TePMUHOJIOTHEH, K/IF0UeBbIMU MOHATUSIMU U MeTolaMU (Dr3UUeCcKOi HayKu;

o B/IaZieTb HaBbIKaMHU YyueOHO-MCC/iefloBaTelbCKOM U TIPOEKTHOM [JesiTe/IbHOCTU B 006/1acTH

Cl)I/IBI/IKI/I, CITOCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOATE/IbHOMY TIIOMCKY METOJOB pelleHud 3a7a4d
(1)H3I/II-IECK01"O coaepKaHus, MPUMEHEHUTIO PA3/IMUYHBIX METOA OB IMO3HAHNA;
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. BaZieTh BUJAMHU [IeATeJIbHOCTA [0 TIOJyYeHUIO HOBOTO 3HAHUS, €ro HWHTepIpeTariyy,
npeoOpa30BaHUIO ¥ TIPUMEHEHUIO B Pa3/IMYHBIX YUeOHBIX CUTYalMsiX, B TOM UMCJ/Ie TPU CO3/IaHUM YUeOHBIX
MIPOEKTOB B 00/1aCTH (PU3UKHY;
J BBISIBJIITh TIPUUMHHO-CJI/ICTBEHHBIE CBSI3M U aKTyaJIM3UPOBaTh 3a/lauy, BbIABUraTh THUIIOTE3Y
€€ pellleHus, HaXOAUTb ApPryMeHTHI [l [JOKa3aTelbCTBA CBOWX YTBEPKAEHWH, 3a/laBaTh IapameTpbl U
KPHUTEPUU pelleHus;

. aHa/IM3UPOBaTh MOMyYeHHble B XO/e pelleHUs 3a/lauyd pe3y/bTaTbl, KpUTUUYeCKH OLleHWBaTh
MX JJOCTOBEPHOCTh, IPOTHO3MPOBATh M3MeHEeHVe B HOBBIX YC/IOBUSIX;

. CTaBUTh U (HOpMyIMpOBaTh COOCTBEHHBIE 33/jaul B 00pa30BaTe/IbHON /IeSTeTbHOCTH, B TOM
yKC/ie IPYU M3y4YeHU! (PU3UKY;

. [laBaTh OLIeHKY HOBBIM CHUTYalMsIM, OLeHUBATh MPUOOPETEHHBIN OTIbIT;

o yMeTb NIepeHOCUTb 3HaHUs 10 U3MKe B MPAKTUUeCKYt0 00/1aCTh KHU3HeesaTeTbHOCTH;

. yMeTb MHTeTPUPOBATh 3HaHUS U3 Pa3HBIX MPeJAMEeTHbIX 00/1acTel;

o BbIZIBUTaTh HOBbIE U/leH, TIpe/jiaraTb OPUrMHaIbHbIE TIOAX0/bl U peLleHlts;

[ ]

CTaBUTH TIPOO/IEMBI U 3a7lauy, JOTyCKAIOIIHe abTepPHATHBHBIE PEIeHHsl.

3) pabora ¢ uHdopmarluei:

J B/Ia/IeTh HAaBBIKAMHU TIOJy4YeHUsT WHGbOpMaruu (pU3NUecKoro Cofiep)KaHWs W3 HCTOUYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTB/IATh TOWCK, aHau3, CUCTEeMATH3aldi0 W HMHTEepPIpPEeTaLHio
vHGbOPMaIUY Pa3/TUUHBIX BUIOB U (hOPM Mpe/ICTaB/IeHUS;

J OLIeHUBAaTh JOCTOBEPHOCTh MH(OPMAIIWY;

J WCTIO/b30BaTh CPeZCTBa MHPOPMALMOHHBIX M KOMMYHHKAI[UOHHBIX TEXHOJIOTUH B PeIIeHUH
KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OPraHM3al[MOHHBIX 3ajlau C COO/IIOZieHHeM TpeOOBaHWM SPrOHOMMKH,
TEeXHUKA 0e30MacHOCTH, TUTHUEHBI, pecypcocOepeXXeHusi, TIPaBOBBIX M ITUYECKMX HOPM, HOPM
WH(OPMAaIIMOHHOW 06€30MacHOCTY;

J C03/1aBaTh TEKCThI (DU3MUECKOTO CO/IeP)KaHMSI B Pa3/IMUHbIX JopMaTax C yUETOM Ha3HAUEHUs
UH(OpPMAIUK U 1]eJIeBOH ayTUTOPHH, BBIOMPast OTITUMabHY0 (JOPMY MpeICTaBIeHUs U BU3ya/Iu3aliuu.

OBnazieHye YHUBEPCATbHBIMA KOMMYHUKAaTUBHBIMU JIECTBUSIMU:

1) ob1enue:

OCYIL[eCTB/ISAT 00II[eHNe Ha YpOKaX (hU3MKU U BO BHEYDOUHOM /1eSITe/TbHOCTH;

pacrio3HaBaTh MPeANOChIIKH KOHGIUKTHBIX CUTYalH U CMSTUaTh KOH(JIUKTBI;

Pa3BEPHYTO U JIOTUYHO M3/IaraTh CBOIO TOUKY 3PEHUS C UCIIO/Ib30BaHUEM SI3BbIKOBBIX CPE/ICTB.

2) COBMeCTHasi 1eSITe/TbHOCTh:

TIOHMMAaTh Y UCITO/Ib30BaTh MPENMYIIeCTBa KOMaHIHOW U MHUBUYa/TbHOW pabOTHI;

BbIOMpAaTh TEMATMKy W METOAbI COBMECTHBIX [eMCTBHUM C Y4ETOM OOIIUX MHTEPeCcOB, W
BO3MOJKHOCTEH Ka)K/IOTO ujieHa KOJUIEKTHBA,;

TIPUHUMATh 1€/ COBMECTHOM JIeATe/IbHOCTU, OPraHU30BBIBaTh M KOOPJUHUPOBATh AEHCTBUS TIO eé
JIOCTVD>KEHUIO: COCTaBJISATh TUIaH [IeMCTBUM, pacIipe/ie/iaTh POJIK C YUYETOM MHEHUM YYaCTHUKOB, 00CYX/aTh
pe3yJ/ibTaThl COBMECTHOM paboThI;

OlLIEHWBATh KaueCTBO CBOET0 BK/I3a/la M KaKAOTO yuyaCTHMKA KOMaH[bI B OOIIMNA pe3ysbTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;

Tipe/ijilaratb HOBbIE TTPOEKTHI, OL[eHUBATh H/IeU C MO3ULMYA HOBU3HBI, OPUTUHATBHOCTH, MTPAKTHUUECKOU
3HAUUMOCTWY;

OCYIL|eCTB/IATh TIO3UTHUBHOE CTpPATerMUeckoe TIOBeJieHWe B Pa3/MUHBIX CUTYaI[UsX, TIPOSIBJISITh
TBOPUYECTBO U BOOOpakKeHHe, ObITh MHUIIMAaTUBHBIM.

OBnajieHye YHUBEPCATbHBIMU Pery/ISTUBHBIMU JIeUCTBUSIMHU:

1) camoopranuzaiusi:

. CaMOCTOSTE/IbHO OCYIIeCTB/ISITh T03HABaTebHYI0 [eaTe/IbHOCTb B 00sacTé UMK |
aCTPOHOMUH, BBISIBIISITH TTPO0JIeMbI, CTaBUTh U (OPMYIUPOBaTh COOCTBEHHbIE 3a/laul;

. CaMOCTOSITE/ILHO COCTaB/SATh I7IaH pelleHus] PacuéTHbIX UM KaueCTBEHHBIX 3a7lay, IJIaH
BBLITIO/THEHUST TPAKTUUeCKOW paboThl C yUéTOM MMEIOLIUXCSl PecypcoB, COOCTBEHHBIX BO3MOXKHOCTeH U
MpeJrnouTeHNH;

. JlaBaThb OLIEHKY HOBBIM CUTYaLUsIM;

. pacIvpsATs paMKH yueOHOTO IpejMeTa Ha OCHOBE JIMYHBIX MPe/II0YTeHNH;

hd Ae/1aThb OCO3HAHHLIN BbI60p, dpPryMeHTHUpOBAThL €r0, 6paTL Ha cebs1 OTBETCTBEHHOCTL 3a
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pelleHHe;
. OLIeHUBATh NMPUOOPETEHHBIMN OIIBIT;
. croco6cTBOBaTh POPMUPOBAHUIO U TPOSIBIIEHHUIO SPYAULIMUA B 00/71acTH (PU3MKH, TIOCTOSIHHO

TOBBIIIATH CBOM 0Opa3oBaTebHbIN U Ky/IbTYpPHBIN YPOBEHb.
2) CaMOKOHTPO/JIb!

hd AadBaTb OLI€HKY HOBBIM CHUTYydllUsAM, BHOCHTL KOPPEKTHUBLBI B [OeATe€/IbHOCTb, OL€HHUBATb
COOTBETCTBHE Pe3YyJ/IbTATOB L€/IAM,

hd BJ/1aJe€Th HaBbIKdAMH I103HABATE/IHbHOMN pe(i)fIEKCI/II/I KdK OCO3HdHHA COBepIldeMbIX AEﬁCTBHﬁ n
MBIC/IMTE/IbHBIX TIPOLIECCOB, UX PE3YyJ/IbTATOB U OCHOBaHHﬁ;

hd HCII0/Ib30BATh HpI/IéMBI peq)J'IEKCI/II/I AJId OLI€eHKU CUTYydlluH, BbI60pa BE€PHOIr'0 peleHus;

hd OLIEHHMBATb PUCKU K CBOEBPEMEHHO IIPUHHUMATL pelleHHrs 10 NX CH)KEHHIO,

o MMPpUHKWMAaTb MOTHUBBI U aPTYMEHTHLI JPYTUX IIPpHU dHAJ/IM3€ Pe3yJ/IbTdTOB AeATEe/IbHOCTH.

3) npuHsiTHe cebs U PYTUX:

MIpUHUMATD Cebsl, TOHMUMast CBOU HeIOCTaTKX U JJOCTOUHCTBA;

NIPYHUMAaTb MOTHBBI M apI'yMeHThI JPYTHX [IPU aHa/lu3e pe3y/bTaToB JesTebHOCTH;
TNIpU3HaBaTh CBOE MPaBO U MPaBo APYruX Ha OMIMOKY.

IIpeameTHble pe3ybTaThl OCBOEHUS MPOrpamMmsbl Mo (usmke. B mporecce n3yueHus: Kypca Kypca
¢u3muku 6a3oBoro ypoBHs B 10 Ky1acce 00yyaromuiicss HayUnuTCs:

. JIeMOHCTPUPOBaTh Ha MNpHUMepax po/jb M MecTo (M3UKM B (DOPMHMPOBAHWM COBDPEMEHHOMN
Hay4YHOW KapTUHbI MUPA, B Pa3BUTHH COBPEMEHHOM TeXHUKU U TEXHOJIOTMH, B MPAaKTUUECKOU J1eITe/IbHOCTH
JIIOJIeH;

o YUUTBIBaTh TPAHMLIbl IPUMEHEHUsI N3yUeHHbIX (PU3NUeCKUX MoJesieli: MaTepUaabHas TOUKa,
VHeplLManbHasi cucTeMa OTCuéTa, abco/oTHO TBEpJOe Teso, WjeanbHbIM ras, MOJe/Nd CTPOEeHHUsl rasos,
JKUJIKOCTel Y TBEP/IbIX TeJsl, TOUeUHbI 3/1eKTPUUEeCKUN 3apsi/i TIPY pelleHrny (U3NUecKux 3ajau;

. pacrio3HaBaTh (pu3nueckue siBieHUsl (TPOLeCChl) U OOBSACHATH MX Ha OCHOBe 3aKOHOB
MeXaHWKH, MOJIEKYJIIPHO-KMHEeTUYeCKOW TeOPUH CTPOEHHs BellleCTBa U 3JIeKTPOJUHAMUKU: paBHOMEPHOe U
PaBHOYCKODeHHOe TIpSIMOJIMHeHOe [BUKeHWe, CBOOOJHOe TajieHue Tesl, ABW)KeHHe TI10 OKPY)KHOCTH,
VHepLYs1, B3auMo/ielicTBre Tes, Juddysusi, OpOyHOBCKOe JBIKeHNE, CTPOeHHe XKUIKOCTel U TBEPABIX Tell,
r3MeHeHHe 0ObEéMa Tes TIpY HarpeBaHUM (OXJIaX/|eHUU), TeTJIOBOe paBHOBecHe, UCTlapeHue, KOHZeHcalvs,
T/laB/IeHre, KpPUCTa/l/IM3aLus, KWUIlIeHWe, BJI&)KHOCTb BO3[yXa, IIOBBIIEHWe [aB/IeHUsl rasa Ipu ero
HarpeBaHMWM B 3aKpbITOM COCYZe, CBSI3b MeXJy T[apaMeTpaMHd COCTOSIHMSI Tra3a B H30MpoLeccax,
3/IeKTpu3aLys Tesl, B3aUMOZelCTBYe 3apsioB;

o OMUCHIBAaTh MeXaHWYeCKoe JBWKeHNe, UCT0/b3ys (PM3hUYecKre BeTMUMHbL: KOOpAWHATA, My Th,
repeMelljeHre, CKOpPOCTb, YCKOpeHue, macca Teja, CWla, WUMITYJbC Tejla, KWHETUYecKas 3SHeprud,
MoTeHIMaMbHasi SHeprusi, MexaHuuyeckass paboTa, MexaHWYyecKass MOL[HOCTb; TPHU OMMCAHUM TPABUILHO
TPaKTOBaTh (DM3MUECKUM CMBIC/T HCIOb3yeMbIX BeJUUMH, WX 0003HaueHWss M eJWHHLIbI, HAXOAWUTh
(hopMyibl, CBSI3bIBAIOLIME JAHHYIO (PU3MUECKYIO BeJIMUMHY C PYTUMU BeJIMUMHAMU;

o OMKCHIBATb M3yUYeHHble TeIUIOBble CBOMCTBA Te/l U TeIUIOBble $IBJIEHUS, WCIIO/b3YS
(v3nuecKre BeJIMUYMHBL: JlaB/leHWe ras3a, TeMIeparypa, CpefHss KWHeTHYecKas SHeprusi XaoTU4YecKoro
JIBIDKEHUS] MOJIEKYJ1, CpeZiHeKBaJjpaTUYHasi CKOPOCTb MOJIEKYJI, KOJIMYeCTBO TeIUIOThbl, BHYTPEHHsIsSI SHEepIys,
pabora rasza, kKo3(dduiMeHT TMone3HOro JeilCTBUSI TEeIUIOBOTO [BUTATessl; TPU OMUCAHUU TIPaBUJIbHO
TPaKTOBaTh (DM3MUECKUM CMBIC/T HCIOb3yeMbIX BeJUUMH, WX 0003HaueHWss M eJWHHLIbI, HAXOAWUTh
(hopMyibl, CBSI3bIBAIOLIME JAHHYIO (PU3MUECKYI0 BeJTMUMHY C [PYTUMU BeJIMUMHAM;

o OMKCHIBaTh H3y4yeHHble 3JIeKTpUYeCKUe CBOMCTBA BeleCTBA U 3JIEKTPUUECKHEe SBJIeHUS
(mpouiecchbl), HWCMOMB3ysl (PU3MUECKUe BEJWYMHBL  37IeKTPUYECKWN 3apsifi, SJeKTpUuUeckoe TIoJe,
HaIpsDKEHHOCTb TI0JIs, IOTeHLMas, Ppa3HOCTb ITOTeHLMa/oB; TPU ONUCAHWM IIPaBUWJIBHO TPAaKTOBaTh
¢u3nyecKuil CMBICI HUCTIONb3yeMbIX BeJMUMH, MX O0O03HaueHWsT W eJUHMLIbI; YKa3biBaTb (DOPMYJIBI,
CBsI3bIBAOLL{ME [JaHHYIO (PM3MUECKYH0 BeJIMUMHY C IPYTUMU BelTMUYMHAMUY;

. aHa/IM3UpPOBaTh (PU3MUECKUe TIPOLeCChl U SIBJIEHUS, HWCIO/b3ysl (DU3UUYEecKue 3aKOHbl U
TIPUHLIUIIBL: 3aKOH BceMUpHOro TsAroteHus, I, II u III 3akons! HbIOTOHA, 3aKOH COXpaHeHUs] MeXaHUUeCKON
SHEpruM, 3aKOH COXpaHeHWs WMIy/bCa, MPUHLMN CYNeprosvulyyd CWi, TIPUHLIMII PaBHOIpPaBUs
VHepLIMa/JbHBIX CUCTEM OTCY€Ta, MOJIEKY/ISIDHO-KUHETUUECKYI0 TeOpHI0 CTPOeHHs BellleCTBa, Ia30Bble
3aKOHBbI, CBSI3b CpefHel KUHeTHUeCKOW SHepPruu TeryioBOro [IBMXKEHUSI MOJieKysl C  abcosroTHON
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TeMIlepaTypoH, MepBbli 3aKOH TePMO/JUHAMUKH, 3aKOH COXPaHeHHs 3IeKTPUUYeCcKoro 3apsi/ia, 3akoH KyoHa,
MpU 3TOM pas3/InyaTh CJAOBECHYIO0 ()OPMYJMPOBKY 3aKOHa, ero MaTeMaTHueCKOoe BbIpa)XKeHHe U YC/IOBUS
(rpaHuIpl, 06/1aCTH) PUMEHUMOCTH;

hd OOBSICHATL OCHOBHEIE TIPpUHLMIIBI AEﬁCTBHH MalllrH, HpI/I60p0B N TeXHU4YeCKHuX YCTpOﬁCTB;
pa3/inyaTth yC/IOBUA UX 0e30I1aCHOr0 MCIT0/Ib30BaHUs B HOBCG,E[HEBHOI\/’I JKU3HU,
hd BBITIOJIHATE 3KCIIEDUMEHTBI T10 HMCC/IeJ0BAHWIO (I)HSI/I‘JECKI/IX SIBJICHUHA U nponeccos cC

WCII0/Ib30BaHMEM TIPSIMBIX, M KOCBEHHBIX W3MepeHWH, TMpH 3TOM (opMyaMpoBaTh MpobsieMy/3azauy |
TUNoTe3y yueOGHOro SKCriepuMeHTa, cOOMpaTh yCTAHOBKY M3 TPeZJI0KeHHOTO 000pyZoBaHUs, MPOBOJUTH
OTBIT ¥ (POPMY/IMPOBAaTh BbIBO/IbI;

hd OCYLIEeCTBJIATH IMPsAMbI€ 1 KOCBEHHbIE N3MEPEHUSA Q)HBI/I‘JGCKI/IX BeJ/IMYHWH, IMIPpHU 3TOM BbI6I/IpaTB
ONTHUMAaJIbHBIM CI10Cc00 HN3MepeHUA U UCITI0/Ib30BATh U3BECTHbIE METOAbI OLIEHKH HOFPGH.IHOCTEIZ H3MepeHHﬁ;
hd HCc/1eJ0BaTb 3dBUCUMOCTHU MeXAYy (1)I/I3I/II-IECKI/IMI/I B@/IMUMHAMHU C HCIIOJIb30BAHUEM TIPAMBIX

W3MepeHHH, TIPY 3TOM KOHCTPYMPOBATh YCTaHOBKY, (DMKCHUPOBATh Pe3y/bTaThl MOTYUEHHON 3aBHCUMOCTH
(bu3NUeCKUX BeJTMUMH B BH/ie Tab/mI] ¥ TpadUKOB, [ie/1aTh BBIBO/BI TI0 pe3y/IbTaTaM MCCIe0BaHuUS;

J coOutro1aTh TIpaBUsIa 6e30IMacHOro TPy/ia MPH MPOBeJeHUH UCC/IeIOBaHUN B paMKax yueOHOTOo
SKCIIeprMeHTa, yueOHO-HCCIeZloBaTeIbCKOM W TIPOEKTHOW — fIeiTeIbHOCTH C  KCTOJIb30BaHUEM
M3MEePUTENTbHBIX YCTPOMCTB U TabopaTOpHOTO 000PY0BaHUS;

. pelaTh pacuéTHLIE 3a/lauu C SBHO 3aJJaHHON (PHU3MUeCKON MO/IebI0, UCIOMB3Ys (hr3ndecKue
3aKOHBI W TIPDVHIIMITBL, HA OCHOBE aHa/lW3a YCJIOBUS 3a/jaud BbIOMpaTh (DU3UUECKYH0 MOJie/ib, BBIJE/SITh
¢bu3nueckrie BeJMUMHBI U (OPMYJIbl, HEOOXOJUMbIe /IS €€ pellieHus, TIPOBOJWUTL PAaCUéThl U OLleHHUBAThb
peasbHOCTh MOTyUYeHHOT 0 3HaueHuUs (PU3UUeCKOU BeTUUHHBI;

. pellaTh KaueCTBEHHbIe 3a/auMd: BBICTpaUBaTh JIOTUUECKHM HENPOTUBOPEUMBYHO LIETIOYKY
pacCy>kJieHHi C UCIO0/Ib30BaHKeM U3yUYeHHBIX 3aKOHOB, 3aKOHOMEPHOCTeN 1 (pU3NUeCKUX SIBJIeHUH;
. WCTIO/b30BaTh MPU pellleHUH yueOHBIX 3a/lad COBpeMeHHble WH(POPMAaLIMOHHbIE TeXHOJIOTUH

[UIs TIOWMCKa, CTPYKTYPUPOBaHHS, WHTEPIIPeTAllMUd W TIpeZCcTaB/ieHHs yueOHOW M HayuyHO-TIOMY/ISIPHON
vHbopMallvY, TIOMyYeHHOW U3 pa3/W4yHbIX HCTOYHUKOB, KPUTHYECKU aHa/JM3MpOBaTh TOTyd4aeMyro
rH(bOpMaLIIo;

J MPUBOAUTEL TIPUMEpPHI BK/Iafla POCCHUHCKMX U 3apyOeXHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbsiICHEeHHe TPOL[eCCOB OKPY’KaloL[ero MUpa, B pa3BUTHE TeXHUKU U TEXHOJIOTHI;

. WCTO/b30BaTh TeopeTUuecKue 3HaHus 1o (pr3vKe B MIOBCeAHEBHOM >XKU3HU /s 0becrieueHust
6e3omacHOCTH TIpU 0OpallieHrH C TpUOopamMK ¥ TEXHUYEeCKMMH YCTPOMCTBAaMH, /IJIsi COXPaHeHHs 370POBbs 1
co6JTro/ileHHst HOPM 3KO0JIOTMYeCcKoro ToBe/ieHNsl B OKpYyJKatollleit cpefie;

. paboTaTe B rpymre C BBIMOJIHEHWEM Pa3/IMYHbIX COLMA/IBHBIX posiel, TIaHUpoBaTh paboty
IPYMIIbI, paljMOHa/NbHO pacrpefiensTb 00S3aHHOCTU U TJIAHUPOBATh [esiTe/TbHOCTh B HECTaHJAPTHBIX
CUTYaLUsiX, OLIeHUBATh BKJ/IaJl K&XX/J0T0 U3 YUaCTHUKOB TPYIITIHI B PellleHHe PacCMaTprUBaeMoi pobieMsl.

[TpeameTHBIe pe3y/ibTaThl OCBOEHHMsI MporpaMMel Mo ¢usuke. B mporjecce usyueHus: Kypca Kypca
¢u3srku 6a3oBoro ypoBHs B 11 Kiacce oOyyaroluiicss HAyUUTCS:

. JIeMOHCTPUPOBaTh Ha MNpHUMepax po/jb M MecTo (M3UKM B (DOPMHPOBAHWH COBDPEMEHHOMN
Hay4YHOW KapTUHbI MUPA, B Pa3BUTHH COBPEMEHHOM TeXHUKU U TEXHOJIOTUM, B MPAaKTUUECKOU J1eTe/IbHOCTH
JIFOJIe!, L|eJIOCTHOCTD U eIMHCTBO (PU3NYeCKOW KapTUHBI MUDA;

. YUUTBIBaTh TpaHMLIbl TPUMEHEHWs M3yueHHbIX (U3MUeCKUX MoJesieil: TOUYeuHbIH
3/1IeKTPUYECKUI 3apsif, y4 CBeTa, TOUeUHbI UCTOYHUK CBETa, siZlepHasi MOJie/ib aTOMa, HYKJIOHHas MoJie/b
aTOMHOTO si/ipa MpU pelleHnH (HU3NYeCcKUX 3a/ay;

. pacrio3HaBaTh (pu3nueckue siBieHUs (TPOLeCChl) U OOBSACHATH MX Ha OCHOBe 3aKOHOB
3/1eKTPOAMHAMUKU U KBaHTOBOM (DM3UKU: 3/1eKTpUYecKas IPOBOIMMOCTb, TEIVIOBOe, CBETOBOE, XUMHUUECKOe,
MarHUTHOe [IeHCTBUs TOKA, B3aWMO/IeMCTBHe MAarHUTOB, S7eKTPOMarHWTHasi WHAYKLWs, [efcTBUe
MarHMTHOTO TIOJIsI Ha TIPOBOJHUK C TOKOM M JIBVDKYILIUICS 3apsifi, 3/IeKTPOMarHuTHbIe KoieOaHusi U BOJHBI,
MpPSIMOJIMHENHOe pacrnpoCTpaHeHUe CBeTa, OTpakKeHue, MpeioM/IeHHe, WHTepdepeHLus, AUPpakius |
TroJisipu3aLivsi CBeTa, Jucrepcusi cBeTa, orosnekTpuueckuil 3¢ ekt (dhotosddekrt), cBeToBOe [aBieHUe,
BO3HHMKHOBEHHeE JITMHeHYaToro CrieKTpa aTomMa BoJ0po/ia, eCTeCTBeHHasl MU UCKYCCTBEHHasl Pa/IM0aKTUBHOCTb;

. OTKMChIBaTh M3Yy4YeHHble CBOWCTBA BellecTBa (3/7eKTpUUeCKHe, MarHWTHble, ONTHYeCKue,
3/IeKTPUYECKYI0 TIPOBOJMMOCTh Pa3/UUHBIX Cpe/l) U 3/1eKTPOMarHUTHbIE sIBJIeHUs (IIPOLIeCChl), UCTIOb3Ys
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(u3nyeckre BeWUYMHBI: 5/€eKTPUUECKUN 3apsj, CUla TOKa, 37eKTpUUecKoe HarpsbkeHUe, 3/1eKTphdecKoe
COTIPOTUBJIEHUE, Pa3HOCTh TOTEHLIMAOoB, 3/IeKTPOJABWXKYIIas cula, paboTa TOKa, MHAYKLMS MarHATHOTO
nosisi, cuna Ammnepa, cuna JlopeHuja, UHAYKTUBHOCTh KaTYIIKW, SHEPrusi 3/eKTPUYeCKOro U MarHMTHOTO
roJieil, Tepuoj; M uacToTa KosnebGaHWl B KosiebaTellbHOM KOHTYpe, 3apsii U CWjla TOKa B Tpoliecce
rapMOHUYECKHX 3/IeKTPOMarHUTHBIX KosiebaHui, JOKyCHOe pacCTOsiHHMe W ONTHYecKas CWia JIMH3bI, TIPU
OTMMCaHUM TIPAaBWJIBHO TPAKTOBaTh (PU3MUECKUI CMBIC/I HCTIONb3yeMbIX BeJWYMH, WX 0003HaueHus M
e/IMHULbI, YKa3bIBaTb (hOPMYJIbl, CBSI3bIBAIOLIME JAHHYIO (PU3UUECKYH0 BeJIMUMHY C JPYTUMH BeJIMUMHaMUY;

J OMKCHIBaTh M3yUeHHbIe KBAHTOBbIE SIBJIEHUS U MPOLIECCHI, UCIIO/b3Ys (PU3NUYeCKUe BeTNYNHBIL:
CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJIH, [i/IMHA BOJIHBI M YacTOTa CBeTa, SHePrusi U UMITy/IbC (OTOHA, TIepUo/,
ToJlypacriaZia, SHeprusi CBs3M aTOMHBIX sifiep, NPU OMMCAHWM MPaBUIbHO TPaKTOBaTh (PU3MUECKUM CMBIC/
WCTIO/Ib3yeMbIX BeJIMUMH, WX 0003HaueHUs M eUHHLIb, YKa3bIBaThb (DOPMYJIbl, CBSI3bIBAIOIIVE JaHHYIO
(hY31UeCcKyr0 BeJIMUMHY C APYTUMHU BeJTMUMHAaMU, BBIUMC/IATH 3HaUeHue (pU3n4YecKol BeJTMUMHbI;

. aHa/M3UpoBaTh (U3MYeCKre TMPOLeCChl W sBJEHUS, WCIO0Jb3ys (M3MYecKre 3aKOHbl U
MIPUHLIMIBL: 3aKOH OMa, 3aKOHBI M0C/Ie/J0BaTe/IbHOTO Y Mapasiie/IbHOTO COeJUHEHUS] TIPOBOJHUKOB, 3aKOH
Ixoyns—JleHuja, 3aKOH 371eKTPOMarHUTHOW MHJYKLMY, 3aKOH TPSMOJIMHEMHOr0 paclpoCTpaHeHUs CBeTa,
3aKOHbI OTPa)KeHMS CBETA, 3aKOHBI MPeJIOM/IeHHs CBeTa, ypaBHeHHe DUHILUTelHa /151 GoTo3pdeKTa, 3aKOH
COXpaHeHUsl SHepruM, 3aKOH COXPaHeHWs] MMITy/bCa, 3aKOH COXpPaHeHHsl 37eKTPUUecKoro 3apsifa, 3akOH
COXpaHeHHs1 MacCOBOr'0 UMCJIa, MOCTynaThl bopa, 3aKOH pajuoakTUBHOIO pacnaja, Npyd 3TOM pa3ivuaTh
C/I0BeCHYI0 (OPMYJ/IMPOBKY 3aKOHA, €ro MareMaTHueckoe BbIpaXKeHHe W YC/IoBUs (TpaHULbL, 00s1acTh)
MIPUMEHUMOCTH;

o orpeZiesIATh HarpaB/IeHWe BeKTOpa MHAYKLMM MarHUTHOTO I0JIS1 IPOBO/JHUKA C TOKOM, CHJIbI
Awmrnepa v cunsl JIopeHia;

o CTPOUTD U OMUCHIBaThH N300paXkeHHe, CO3/laBaeMoe IJIOCKMM 3ePKajioM, TOHKOMW JINH30H;

o BBITIOJIHATE JKCIIEPUMEHTHI [0 HWCC/Ie[OBaHUI0 (PU3MUeCKUX SBJIEHUHM W TPOLIECCOB C

WCII0/Ib30BaHMEM TIPSIMBIX, M KOCBEHHBIX H3MepeHWH: MpH 3ToM (GopMyaupoBath mpobnemy/3azauy u
TUNoTe3y yueOHOro SKCriepuMeHTa, cOOMpaTh yCTaHOBKY M3 TPeZJI0KeHHOTO 000pyZoBaHUs, MPOBOJUTH
OTBIT ¥ (POPMY/IMPOBAaTh BbIBO/IbI;

hd OCYLIEeCTBJ/IATH MPsAMbI€ 1 KOCBEHHbIE U3MEPEHUSA q)HBI/IquKI/IX BeJ/IMYHWH, IMIPHU 3TOM BbI6I/IpaTB
ONTHUMAaJIbHBIN CI10C00 HN3MepeHUA U UCITI0/Ib30BATh U3BECTHbIE MeTOAbI OLIEHKH HOFPGH.IHOCTEIZ H3MepeHHﬁ;
hd nuccnegoBaTb 3dBUCMMOCTH q)HBH‘JECKI/IX Be€/IMYHWH C HCIIOJ/Ib30BaHHWEM TIPAMBIX HBMEPEHHﬁZ

TIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATh Pe3y/IbTaThbl MOTyUeHHON 3aBUCHMOCTU (HU3HUECKUX
BeJIMYMH B BUZie TaO/IUI] ¥ TPaUKOB, /lelaTh BLIBOABI 110 Pe3yJibTaTaM HUCC/Ie/JOBaHMUS;

J co0Outro1aTh TIpaBUsia 6e30IMacHOro TPy/ia MPH MPOBeeHUH UCC/IeIOBaHUN B paMKax yueOHOTOo
SKCIIeprMeHTa,  yueOHO-HCCIeZloBaTe/lbCKOM W TIPOEKTHOW — fIeiITeIbHOCTH C  KCTOJIb30BaHWEM
M3MEepUTENTbHBIX YCTPOUCTB U TabopaTOpHOTO 000PY0BaHUS;

. pelaTh PacuETHLIE 3a/lauu C SBHO 3aJJaHHON (PHU3MUeCKOl MO/IebI0, UCIOMb3Ys (hr3ndecKue
3aKOHBI W TIPDVHIIMITBL, HA OCHOBE aHa/lW3a YCJIOBUS 3a/jaud BbIOMpaTh (DU3UUECKYH0 MOJie/ib, BBIJEJSTh
¢bu3nueckrie BeJMUMHBI U (OPMYJIbl, HEOOXOJUMbIe /IS €€ pellleHus, TPOBOJWUTL PACUéThl U OLleHHUBAThb
peasibHOCTh MOTyUYeHHOT0 3HaueHuUs1 (PU3UUeCKOU BeTHUHHBI;

. pellaTh KaueCTBEHHbIe 3a/auMd: BBICTpaUBaTh JIOTUUECKHM HENPOTUBOPEUMBYHO LIETIOYKY
pacCy>kJieHHi C UCIO/Ib30BaHeM U3yUYeHHBIX 3aKOHOB, 3aKOHOMEPHOCTeN 1 (pU3NUeCKUX SIBJIeHUH;
. WCTO/b30BaTh TMPU pellileHUH yueOHbIX 3a/lad COBpeMeHHble WH(POPMAaLIMOHHbIE TeXHOJIOTHU

[UIs TIOWMCKa, CTPYKTYPUPOBaHHS, WHTEPIIPeTAllMUd W TIpeZCcTaB/ieHHs yueOHOW M HayuyHO-TIOMY/ISIPHON
vH(pOpMalLMY, TI0JlyUeHHOM W3 pPa3/IWuYHBbIX HCTOYHUKOB, KPUTUUECKH aHaIu3MpOBaTh I[0/y4aeMyto

rH(bOpMaLIIo;

J OOBSICHATH TPUHLIMITBI IeACTBUS MallliH, TTPUOOPOB U TeXHUUECKUX YCTPOMCTB, pa3ivuaTh
yC/I0BUsI X 6€30MacHOr0 UCIO/Ib30BaHUsI B TIOBCEeJHEBHOW >KH3HHY;

J MPUBOJAUTEL TIPUMEpPHI BK/afla POCCUHCKMX U 3apyOeXHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bsICHEHHe TTPOLeCCOB OKPY)KAIOIIero MUpa, B pa3BUTHE TeXHUKH U TeXHOJIOTUH;

. WCTO0/b30BaTh TeopeTUuecKre 3HaHus 1o (pr3vKe B TIOBCeAHEBHOM >XKU3HU /s 0becrieueHust

6e3ormacHOCTH TIpU 0OpalljeHrnH C TpUOopamMH ¥ TEXHUYEeCKMMH YCTPOMCTBAaMH, /IJIsi COXPaHeHHs 370POBbS U
co6JTro/ileHHst HOPM 3KO0JIOTMYeCcKoro ToBe/ieHNsl B OKpYyJKatollleit cpefie;

. paboTaTe B rpymre C BBIMOJIHEHWEM Pa3/IMYHbIX COLMA/TBHBIX pOsel, TIaHUpoBaTh paboty
TPYMIIbl, paljMOHa/NbHO pacrpefiensTb 00S3aHHOCTU U TJIAHUPOBATh [esiTe/TbHOCTh B HECTaHJAPTHBIX
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CUTYaLUsiX, OLIeHUBATh BKJ/IaJ, K&XX/0T0 U3 YUaCTHUKOB TPYIITIHI B PellleHHe PacCMaTprUBaeMoi pobieMsl.
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TEMATNYECKOE IVNTAHUPOBAHUWE

TemaTryeckoe TIaHUPOBaHWE COCTaBJ/IeHO C y4eTOM paboueld MporpamMmbl BOCIIUTaHHs. BocruTarenbHbIM MOTEHLMAN JAaHHOTO y4eOHOro rpegMeTa
obecrieurBaeT peasn3alyio C/ieyIOLIHX LieJeBbIX IPUOPUTETOB BocnUTaHus oOydatormxcs COO:

. pa3BUTHE I1[eHHOCTHOTO OTHOIIIEHHSI K TPY/ly KakK OCHOBHOMY CIocO0y [JOCTM)KEeHHsI >XM3HEHHOrO OJIarorosiyudsi uesioBeKa, 3a/ory ero
YCIEITHOTO NMPO¢eCCHOHATILHOTO CaMOOTIPe/ie/IeH s U OLIYIIeHHs YBEDEHHOCTU B 3aBTPAIIIHEM [THE;

. pa3BUTHE 1[EHHOCTHOTO OTHOIIIEHHS K TIPUPO/ie KaK UCTOUHUKY YKU3HU Ha 3eMsie, OCHOBE CAMOTO ee CYII[eCTBOBaHMSI, HY)K/IAIOIIeMCs B 3all[UTe
Y MIOCTOSTHHOM BHUMaHUM CO CTOPOHBI UeJIOBEKa;

. pa3BUTHE 1[EHHOCTHOTO OTHOIIIEHUs K MUPY KaK TJIaBHOMY MPUHIIUAITY UeI0BEUYEeCKOTO OOIEXUTHS, YCIOBUIO KPENKOU APY>KObl, Ha/Ta)KUBaHUS
OTHOIIIEHUH C KoJijieraMu 1o paboTe B OyyiiieM U co3/aHus 6/1arorpusSTHOr0 MUKPOK/IMMATa B CBOeil COOCTBEHHOM CeMbe;

. pa3BUTHe LIEHHOCTHOTO OTHOIIEHUs K 3HAHWSIM KakK WHTe/IeKTyaJbHOMY pecypcy, obecrieurBaromemy Oyzyiiee ueioBeKa, Kak pe3yJsbTaTy
KPOTIOT/IMBOTO, HO YBJIeKaTe/IbHOrO yueOHOTO TPy/a;

. Pa3BUTHE [IEHHOCTHOTO OTHOIIIEHHUS K KYJ/IbType KaK JyXOBHOMY 0OOraTCTBY OOI[eCTBa U B&XKHOMY YC/IOBHIO OIYIL€HHS Ye/IOBEKOM TIOTHOTBI
TIPO’KUBAEMOM >KHU3HH, KOTOPOE JIal0T €My UTeHHe, My3bIKa, UCKYCCTBO, TeaTp, TBOPUYECKOE CAMOBLIPA)KEHHE;

. pPa3BUTHE 1IEHHOCTHOTO OTHOILIEHWS K 3/J0POBbIO KakK 3a/ory JOJTONM W aKTHUBHOW J>KM3HM UEIOBEKa, ero XOPOIIero HACTPOEHHS M
ONTHUMHUCTUYHOTO B3IJIsiZia Ha MUP;

. pa3BUTHE 1IEHHOCTHOTO OTHOIIEHHS K OKDPY>KalOIIUM JIFOZSIM Kak 0e3yC/I0BHOW M abCOMIOTHOM IIeHHOCTH, KaK PaBHOIPABHBIM COIMAIBHBIM
napTHepaM, C KOTOPbIMM HeOOXOAMMO BBICTpaMBaTh JOOpPOJKeaTebHbIe U B3aUMOTIO/EP>KUBAIOII[Ee OTHOIIEHUS, /AIOIIYe Ue/IOBEKY PaJoCTh OOILeHUs U
T03BOJISIOIIME 130eraTh YyBCTBA OJMHOUECTBA;

. pa3BUTHe LIEHHOCTHOT'O OTHOIIIEHHUSI K CaMMM cebe KakK X03sieBaM CBOEM Cy/IbObl, CaMOOIIPe/Ie/ITFOIUMCS ¥ CAMOPEaTU3YIOIUMCS JTMYHOCTSIM,
OTBEYAOII[UM 3a CBOe COOCTBeHHOe Oy yiee.

10-i1 K/TACC
KosinuecTBo yacoB
Ne |HauMeHoBaHHUe pa3fie/ioOB U TeM OnexkTpoHHbIe (HHM(POBHIE) 00pa3oBaTe/IbHbIE
n/n | NporpaMmeI Beero KontposibHel |IIpakTHyeckue pecypchl
e padoTbI PadoThI
Pa3zpen 1.®U3NKA 1 METO/JbIl HAYUHOTI' O IIO3HAHUSA
11 ®usrKa U MeTObl HAy4YHOT O 2 bubmioteka ®T'MIC «Mos 1IKo/ma» —
) TO3HaHUs http://lesson.academy-content.myschool.edu.ru/03/10
Wtoro no paszeny 2
Pa3zpen 2MEXAHUKA
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21 | Kunematuka 5 Poccutickas 3/1eKTpOHHasI IIIKoJ/Ia —

’ http://resh.edu.ru/subject/28/10/
22 | Musamxa 7 bubmioreka ®T'VIC «Mos IIKO/Ia» —

) http://lesson.academy-content.myschool.edu.ru/03/10
93 | 3aKOHBI COXDAHEHIS B MEXAHNK 6 1 bubmoreka ®I'MIC «Mos 1IKoj1a» —

) AKOHRT COXpare eXarmKe http://lesson.academy-content.myschool.edu.ru/03/10
Wroro no paszeny 18
Pazpen 3.MOJIEKYJIAPHASI ®U3UKA I TEPMOJVUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 bubmioreka ®T'MIC «Mos 11Koma» —

) KWUHeTUYeCKOU Teopru http://lesson.academy-content.myschool.edu.ru/03/10
39 | OCHOBLI TEDMOIMHAMUKY 10 1 bubmioreka ®T'VIC «Mos 1IKo/Ia» —

) PMOA http://lesson.academy-content.myschool.edu.ru/03/10
33 ArperaTHble COCTOSIHMSA BellecTBa. 5 bubmoreka ®I'MIC «Mos 1IKo1a» —

’ ®a30Bble Tepexo/ibl http://lesson.academy-content.myschool.edu.ru/03/10
Ntoro no pa3peny 24
Paspen 4.3J/IEKTPOJUHAMUKA
41 | Snextpocramixa 10 bubmoreka ®I'MIC «Mos IKoIa» —

) P http://lesson.academy-content.myschool.edu.ru/03/10
40 [TocTOSIHHBIN 371eKTPUUYECKUI TOK. 1 1 bubmorteka ®T'VIC «Mos 1IKO/Ma» —

' ToKM B pa3/MUHbIX Cpeflax http://lesson.academy-content.myschool.edu.ru/03/10
WNtoro no pa3peny 22
oBTODeHIE ’ bubmioreka ®T'VIC «Mos IIKO/Ia» —

p http://lesson.academy-content.myschool.edu.ru/03/10

OBIIEE KOJIMYECTBO YACOB I10 68 3
[MPOI'PAMME

11-u K/IACC
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KosimyecTBO uacoBs

Ne HaumMeHoBaHue pa3je/ioB U TeM 35 6
n/n | nporpaMmb: Beero KOHTpO/IbHBIE TIpaKTHuecKHue JieKTpoHHbIe (U poBbIe) o0pa3oBaTe/bHbIE pPeCypChl
paboTbI padoThI
Pazpen 1.3JIEKTPOJUHAMUKA
MarHuTHoOe 11oJe. bubmoreka ®T'UC «Most mkoma» — http://lesson.academy-
1.1 11 1 3
OneKTpoMarHUTHasi UHAYKLIUS content.myschool.edu.ru/03/10
WNtoro no pa3peny 11
Pazpen 2. KOJIEBAHUSA 1 BOJ/THBI
2.1 Mexaxeckie i 9 1 Poccutickast a/ieKTpoHHas 11Kosa — resh.edu.ru/subject/28/11/
3/IeKTPOMarHUTHbIE KOsieOaHUsI
MexaHuueckue u bubmioteka ®T'UC «Mos mikosa» — http://lesson.academy-
2.2 5 1
3/1eKTPOMAarHUTHbIE BOJIHbI content.myschool.edu.ru/03/10
23 | Ommxa 10 3 bubmoreka ®T'MC «Most mkoma» — http://lesson.academy-
) content.myschool.edu.ru/03/10
WNroro no pa3peny 24

Pa3gen 3.0CHOBBI CITEITUA/TBHOM

TEOPUY OTHOCHUTEJ/IBHOCTH

OcHOBBI CrielanbLHON Teoprun

Bubnuoreka ®I'NC «Mog 1ikona» — http://lesson.academy-

3.1 OTHOCUTEJIbHOCTHU 4 1 content.myschool.edu.ru/03/10
WToro 1o pa3neny 4
Pa3pen 4 KBAHTOBASI ®PU3NKA
. Bubnuoreka ®I'NC «Mog mikomna» — http://lesson.academy-
4.1 DJIeMeHTbI KBAHTOBOM OIITUKU 6
content.myschool.edu.ru/03/10
42 | Crpoerme atoma 4 Bubmoreka ®I'NIC «Mog 1ikona» — http://lesson.academy-
’ p content.myschool.edu.ru/03/10
Bubnuoreka ®I'NC «Mog 1ikona» — http://lesson.academy-
4.3 | AToMHOe sipo 5

content.myschool.edu.ru/03/10



http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10
http://lesson.academy-content.myschool.edu.ru/03/10

23

Nroro nio pa3geny

15

Paspen 5.3J/IEMEHTBI ACTPOHOMMU N1 ACTPODPU3NKHA

O/1eEMEHTBI dCTPOHOMHHU U

Bubmuoreka ®I'NC «Mog 1ikona» — http://lesson.academy-

>1 acTpoU3UKU 7 1 content.myschool.edu.ru/03/10

Wtoro no paspeny 7

Pa3pen 6.0BOBIIAROIIEE IIOBTOPEHUE

6.1 |O6oGmaromee mosTopeHHue 4 bubmuoreka ®T'UC «Most mikomna» — http://lesson.academy-
content.myschool.edu.ru/03/10

Wroro no pa3peny 4

MoBTopeue 3 bubmoreka ®T'UC «Most mkoma» — http://lesson.academy-
content.myschool.edu.ru/03/10

OBLIEE KOJIMYECTBO YACOB I10 68 4

I[TPOI'PAMME
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