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I[TOACHUTEJIbBHAA 3AIIMCKA

[Tporpamma 1o ¢du3srke 6a30BOr0 YPOBHSI Ha YPOBHE Cpe/iHero obiero oo6pa3oBaHust pa3paboTaHa
Ha OCHOBe TI0JI0)KeHH 1 TpeboBaHUi K pe3y/bTaTaM 0CBOEHHsI OCHOBHOW 0Opa3oBaTeibHON
niporpaMmbl, TipezictaBieHHbIX B PI'OC COO, a Takxke ¢ yuéToM deepasbHON pabouett
TIPOTrpaMMbl BOCITUTAHKS ¥ KOHLIETILIUU TIperoJjaBaHus yuebHoro npeaMeTa «Pu3nKa» B
obpa3oBarebHBIX Opranm3auusax Poccuiickoit Pefeparyv, peaan3yronuX OCHOBHbIE
oOpa3oBaresibHbIe TPOrpaMMbI.
Cogep>kaHve nporpaMMbl 110 (hM3KKe Harpas/aeHo Ha ()OpMUpOBaHue eCTeCTBeHHO-HayYHOR
KapTuHbI MUpa obyuatoruxcst 10—11 knaccoB nipu o0ydyeHuu ux Gusrke Ha 6a30BOM ypOBHe Ha
OCHOBe CHCTEeMHO-/IesiTe/TIbHOCTHOTO 1oAxoza. [IporpaMma 1o ¢u3mke COOTBETCTBYET TPeOOBAHUSIM
dI'OC COOQO K r1aHUpyeMbIM JIMYHOCTHBIM, IIpeMETHbIM U MeTarlpeZIMeTHbIM pe3yJ/ibTaTaM
o0yueHHs1, a TAK)Ke YUUTHIBaeT HEOOXOAMMOCTD pean3aiii MeXXIpeJMeTHBIX CBsi3ei (GU3UKH C
eCTeCTBeHHO-HayUHbIMU y4eOHBIMU MpeiMeTaMy. B Heli oripe/iesisitoTCsl OCHOBHBIE LIe/IU U3yUueHUs
¢u3MKM Ha ypoBHe cpefHero obiriero o6pa3oBaHus, MIaHUpPyeMble pe3y/bTaThl 0CBOEHHS Kypca
(bU3MKU: TUYHOCTHBIE, MeTarpeJMeTHbIe, TIpeZiMeTHbIe (Ha 6a30BOM ypOBHe).
[Tporpamma no ¢u3MKe BK/IHOYAeT:

TJIaHUpyeMble pe3y/bTaThl 0CBOeHUs Kypca ¢pu3uKU Ha 6a30BOM ypOBHe, B TOM UKCJIe
TIpe/IMeTHBIE Pe3y/IbTaThl 110 rofjaM 00yJeHws;

copiep>kanue yue6Horo rpemeta «®Pu3nKa» 110 rogam oOyueHusl.
du3rKa Kak HayKa 0 Harbosiee 0OIIMX 3aKOHAX IMPUPO/IBI, BHICTYTIAsl B KaueCTBe yueOHOro
nipeiMeTa B ILLIKOJIe, BHOCUT CYyIlleCTBEHHBIM BKJIaJl B CUCTeMY 3HaHHI 00 OKpYy»KarolieM MUpe.
[ITKo/bHBIN Kypc (pU3MKK — CCTEMOOOPA3yOIHiA /151 eCTeCTBeHHO-HAayYHBIX yueOHBIX MPeJMeTOB,
MOCKOJ/BKY (pri3UuecKue 3aKOHbI JIe)XaT B OCHOBE MPOLIECCOB U SIBJIEHUH, M3yYaeMbIX XUMUEN,
Ouomnorueit, pusnueckoii reorpadueli 1 acTpoHoMHel. VIcnonb30BaHNe U aKTUBHOE TTPUMeHeHHe
(u3ryeckrx 3HaHUI OTpe/iesisieT XapaKTep M pa3BUTHe pa3HO00Opa3HbIX TEXHOIOTUM B cdepe
SHepreTHKH, TPAHCIOPTa, OCBOEHUsI KOCMOCA, MTOJIy4YeHHs] HOBBIX MaTepHasoB C 3a/JaHHbIMU
CBOWCTBaMH U JIpyrux. Mi3yueHve (M3MK1 BHOCUT OCHOBHOM BK/a/, B ()OpMHpOBaHKe eCcTeCTBEHHO-
HAy4YHOM KapTHHBI MUpa 00ydJaroimxcsi, B GOpMHUPOBaHHE YMEHU IPUMEHSITh HayUHbIN MEeTO[,
TI03HAHUS TP BBITIOJTHEHUW UMH YUeOHBIX WCC/Ie0BaHUM.
B ocHOBy Kypca ¢u3uKu 1151 ypoBHS cpeZiHero o01ero o6pa3oBaHus MOJIOKEH Psif| Uzel, KOTopbIe
MOJKHO pacCMaTpHUBaTh Kak MPUHLUIIBI €r0 TOCTPOEHUSI.
Wpes nenocTHOCTH. B cOOTBETCTBUM C Hel KypC SIB/ISIeTCS JIOTUYeCKU 3aBePIIEHHBIM, OH COZIePXKUT
MaTepuas U3 BCexX pa3zernoB (H3UKH, BK/IHOUaeT Kak BOMPOCHI K/1IaCCUUeCKOM, TaK U COBPEMEHHOMN
((NZEVE I
Vpest reHepanu3aiivi. B cooTBeTCTBUM C Heli MaTepuan Kypca GU3MKu 00beIMHEH BOKPYT
¢usnyeckux Teopuil. Begyimm B Kypce siB/isieTcs: pOpMHpOBaHUe TIpeZCTaBAeHNi O CTPYKTYPHBIX
YPOBHSIX MaTepuy, BelllecTBe U IoJie.
Wpes rymanntapusanuu. EE peanusanys npegosiaraeT UCIOIb30BaHWe I'yMaHUTApPHOTO
roTeHLMana Gr3nYecKoit HayKy, OCMbIC/IEHHe CBSI3U pa3BUTHs (PU3UKU C pa3BUTHEM 001[eCTBa, a
TaK>Ke C MUPOBO33peHYeCKUMH, HPaBCTBEHHBIMHU M SKOJIOTHUeCKUMH TPOOIeMaMH.
Wpes npuknasHou HarpaBieHHOCTH. Kypc ¢u3KKM npenosaraeT 3HakKOMCTBO C LUIMPOKWM KPyroM
TeXHUYECKUX U TEXHOJIOTMUeCKUX NIPUIOKEHUN N3YUYeHHbIX TeOPUM U 3aKOHOB.
W pes skosorvsauyy peanvsyercs ocpejCTBOM BBeleHUS 5/IEMEHTOB COZlepKaHUsl, MOCBALEHHBIX
9KO0JIOTMYeCKUM TIpoOsieMaM COBPEMEeHHOCTH, KOTOPbIe CBSI3aHbI C Pa3BUTHEM TEXHUKHU U
TeXHOJIOTUM, a TaKKe 06CyKAeHus Mpo6sieM paljoHa/IbHOTO TIPUPO/IOTI0/Ib30BaHUs U
9KO0JIOTMYeCKoi 6e30MacHOCTH.
Crep>KHeBbIMU 3/1leMeHTaMU Kypca (DH3MKU Ha YPOBHe cpeJjHero o01ero oopa3oBaHust sIB/ISFOTCS
¢du3nueckue Teopuu (popMUpOBaHUe MPe/ICTaBIeHUM 0 CTPYKTYpe MOoCTpoeHus hr3nueCcKou
TeopurH, poyiv GyHJaMeHTa/IbHbIX 3aKOHOB M TIPUHLIMIIOB B COBPEMEHHBIX MPe/ICTaBIEHUSIX O
TIPUPOJe, FPaHULIaX IPUMEHUMOCTH TeOPUH, [/Is1 ONTMCAHUS eCTeCTBEHHO-HAyUHBbIX SIBJIEHUU U
TIPOLIECCOB).



CuCTeMHO-/iedTe/IbHOCTHBIN TIOAAX0[, B Kypce (DU3MKHU peann3yeTcs Ipeskze BCero 3a CUéT
OpraHU3aL{K SKCTIepUMeHTa/IbHOM JlesiTelbHOCTH o0ydJaromuxcst. [171s1 6a30BOro ypoBHs Kypca
(bM3UKH — 3TO UCTIOIB30BaHUE CUCTeMbI (PPOHTATBHBIX KPAaTKOBPEMEHHBIX YKCIIEPUMEHTOB U
nabopaTopHBIX PabOT, KOTOPBIE B MPOrpaMMe 1o (u3rKe 00beAUHEHBI B 00ILUI CTIMCOK
yueHWYeCKUX MTPaKTHUeCKuX pabot. BrizesieHne B yKa3aHHOM TepeuHe 1ab0paTopHBIX paboT,
TIPOBO/JUMBIX /I7Isi KOHTPOJISI U OLIeHKH, OCYIIIeCTB/ISIETCSl Y4aCTHUKaMH 00pa30BaTe/TbHOTO TIpolLiecca
UCXO0[s U3 0CODOEHHOCTeH MIAaHMPOBaHUS U OCHalleHus1 KabuHeTa ¢usuku. [1pu sTom
obecreunBaeTCst OBJIa/ieHe 00yUarOLMMUCS YMEHUSIMU TIPOBOUTL KOCBEHHbBIE U3MEPEeHM],
VICCTIeZIOBaHMS 3aBUCUMOCTel (hU3MueCKIX BeJIMUMH U TIOCTaHOBKY OTIBITOB T10 TIPOBEPKe
TIpe/I/IOKEHHBIX TUIIOTE3.
Bosbiioe BHUMaHYe y/iesisieTCsl pellieHnI0 PaCUéTHBIX M KaueCTBeHHBIX 3aad. [1pu 3Tom st
PACUETHBIX 3a/1au PUOPUTETOM SIBJISIFOTCS 3aJaU C SIBHO 3aZlaHHOM (pr3UUeCKor MOJIeJbIOo,
TI03BOJISTFOIL{MEe TIPUMEHSITh M3yUeHHbIe 3aKOHbI M 3aKOHOMEPHOCTH KaK 13 OZHOTO pasfiena Kypca,
TaK ¥ UHTETPUPYS 3HaHWS U3 pa3HbIX pa3/esioB. [/ KaueCTBEHHBIX 3a/jau TPUOPUTETOM SIBJISTFOTCS
3a/1aHus Ha 0ObsICHeHYe MPOTeKaH!s (GM3NUeCKUX SIBIeHUH U TIPOLIeCCOB B OKPY KaroIL[ei JKU3HH,
TpeOyrolye BbIOOpa (pU3MUeCKOM MO /ISl CUTyal[uK TIPaKTUKO-OPUEeHTUPOBAHHOTO XapaKTepa.
B cootBerctBuM ¢ TpedboBanusMu @T'OC COO Kk MaTepHa/bHO-TEXHHUECKOMY 00eCTieueHnto
yue6Horo rporiecca 6a30Bblii ypoBeHb Kypca pU3MKH Ha ypOBHe cpefjHero o0iiero 06pa3oBaHus
JOJDKeH M3y4JaThCsl B yCJIOBUSIX TIPEIMEeTHOTO KabrHeTa (DPM3UKH WK B YCJIOBUSIX
WHTETrPUPOBAaHHOTO KaOWHeTa MpeJIMeTOB eCTeCTBEeHHO-HAYYHOrO 1UK/a. B KabuHeTe hy3nku
JO/DKHO OBITH HeoOXoAMOe T1abopaTopHOe 000pyOBaHKME /I/Is BBHITIOTHEHUS YKa3aHHbBIX B
TIporpamMMe 10 pU3MKe YUYeHUUeCKUX MPAKTUYeCKUX PaboT 1 1eMOHCTPALMOHHOEe 000py/I0BaHHe.
HeMoHcTparioHHOe 000pyZoBaHre (GOPMHUPYETCS B COOTBETCTBHUH C ITPUHLIIIOM MUHUMATbHOW
JOCTaTOYHOCTH U 00eCIieurBaeT MOCTaHOBKY MEPeUHC/IeHHBIX B TIPOrpaMMe TI0 (PM3KKe KTHOUeBbIX
JIeMOHCTPALWH /71 UCC/Ief0BaHUsI M3y4aeMbIX SIBIeHUH U TIPOLIeCCOB, SMITMPUYECKUX U
(yH/IaMeHTa/IbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEeHUH.
JlabopaTopHoe 060pyzOBaHKE /711 YUeHUUeCKUX MPaKTHUeCKUX paboT hopMHUpyeTCs B BUJe
TeMaTU4yeCKUX KOMIIEKTOB U 00eCIeunBaeTCs B PaCuéTe OFHOTO KOMIUIEKTA Ha JIBYX
obyuaroruxcs. TemaTrueckre KOMITIEKTBI JTaOOpaTOPHOTO 000PYZAOBAHKS [JO/DKHBI OBITh
TIOCTPOEHBI Ha KOMIIJIEKCHOM KCITO/Tb30BaHHUH aHAJIOTOBBIX U LIW(POBBIX TIPUOOPOB, a TaKXe
KOMITBIOTEPHBIX M3MEPUTE/TbHBIX CHCTEM B BH/le LIM(POBBIX 17aO0paTOpPHiA.
OCHOBHBIMH LIeJISIMU U3yueHUs1 PU3UKU B 0011[eM 00pa30BaHUU SIB/ISIOTCST:

(hopMHpOBaHMe HTepeca U CTpeM/IeHHsT 00yJaroIuXcst K HAYYHOMY HM3yUYeHHI0 TIPUPOJBI,
Pa3BUTHE WX UHTE/IJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHe TIPe/ICTAB/IEHUI 0 HAyUHOM MeTo/ie TI03HaHus U (hopMHUpOBaHUe
WCC/Ie[I0BaTe/IbCKOTO OTHOIIEHHSI K OKPY>KaIOIIM SIBJIEHUSIM;

(hopMHpOBaHKe HayYHOTO MHUPOBO33PeHUsT KaK pe3y/IbTaTa U3yueH!si OCHOB CTPOEHHS
Marepuy U QyHJaMeHTaIbHBIX 3aKOHOB (PU3MKHY;

(hopMrpoBaHue yMeHHid OOBSICHATD SIBJIEHHS C MCII0/Ib30BaHWeM (pr3rdeCcKUx 3HaHUN U
HAyYHBIX /]0Ka3aTe/bCTB;

(hopMrpoBaHue TpeACTaB/IeHni 0 poiy (GU3UKH /151 pa3BUTHS IPYTHUX eCTeCTBEeHHBIX HayK,
TEXHUKU U TeXHOJIOTHH.
HocTiwkeHue 3TUX Lesielt 00ecrieurBaeTcs pelieHreM CIeAyIOIMX 3a/iau B IPOLiecce U3yueHUs
Kypca (13uKH1 Ha YPOBHe CpefiHero obirero o0pa3oBaHusi:

npuobpeTeHre CUCTeMbI 3HAHWH 00 001X (hU3HUeCKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TeOpUsIX, BK/II0YAsi MEXaHHKY, MOJIEKY/ISIDHYIO (PU3UKY, /IEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY U
3/1eMeHTbI acTPOhHU3UKY;

(hopMHpOBaHHe YMEHHI TIPUMEHSITh TeOPeTHUUYeCKHe 3HaHUS [/t 00bsICHeHUs (hr3HUeCKUX
SIBJIEHUI B TIDUPOZE U /151 TIPUHSATHS MIPaKTHUeCKUX PelleHri B TIOBCeAHEBHOM )KU3HY;

OCBO€eHHe CII0CO00B pellleHust Pa3/IMUHBIX 33/1au C SIBHO 33/laHHOM (hri3HueCcKoi MoJiesbIo,
3a7ia4, 1MoJpa3yMeBaroIIX CaMOCTOSITeIbHOe Co37laHue (hH3MUeCKOi MOJiesH, a/ieKBaTHON
YCIIOBUSIM 3afiaui;



MoHUMaHue (r3UUeCcKrUX 0CHOB Y TIPUHLIMIIOB /IeCTBUS TEXHUUECKUX YCTPOWCTB U
TEeXHOJIOTUYe CKUX TMPOLIeCCOB, UX BJ/IMSHUS Ha OKPY>KaIOILYIO Cpeay;

OBJIaZieHre MeTO[jJaMi CaMOCTOSITe/TbHOTO TIJIAaHWPOBAHUS 1 TIPOBeZieHUst (pr3ruecKux
9KCIIepPUMEHTOB, aHa/i3a U UHTepIipeTalyy HH(OopMal1K, oripefiesieHusl 10CTOBePHOCTU
T0JTyUeHHOTO pe3y/bTaTa;

CO3/laHue YCJIOBUH Jijisl pa3BUTHsI yMeHUM NPOeKTHO-UCCe/l0BaTeIbCKOM, TBOpYe CKOM
J1esiTe/IbHOCTH.

Ha usyuenue ¢u3snku (6a30Bbiii ypoBeHb) Ha YPOBHe CpeiHero 001iiero o6pa3oBaHust OTBOAUTCS
136 yacos: B 10 kyacce — 68 yacoB (2 yaca B Heflest0), B 11 kytacce — 68 yacoB (2 yaca B HeJje/0).
[Tpearaembliii B iporpaMMe Tio (hu3MKe repeueHb 1ab0paTOPHBIX U TIPAKTUUECKUX PaboT SBAseTCs
PEKOMEH/IOBaHHbIM, YUUTeJThb [le/laeT BBIOOD MTPOBe/IeHus J1Tab0paTOPHBIX pabOT U OTBITOB C YUETOM
WHAWBHU/Iya/IbHBIX 0COOeHHOCTe 00yUaronmxcs.



COOEP)KAHNE OBYUEHUA
10 KJTACC

Pazgen 1. ®usuka U MeTO/bl HAYUYHOI'O [T03HAHUSA

du3uKa — HayKa o npupoze. HayuHble MeTO/bI TTI03HaHWs OKpYy»Karolero myupa. Posib sKkcriepuMeHnTa
Y TEOPUU B TpoLiecce MO3HaHUs MPUPOAbI. DKCIIePUMEHT B (h13MKe.

MogenupoBaHue (pU3nueCcKUX siBJieHUN U TipolieccoB. HayuHble runore3bl. @u3nueckrie 3aKOHBI U
Teopuu. ['paHULIbI TPUMEHUMOCTU (PU3MUeCKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Posb 1 MecTo ¢13UKK B POPMHUPOBAHUM COBPEMEHHOM HAayYHOUM KapTUHbI MUpa, B IPAKTUUeCKOU
JlesITe/TbHOCTH JIFOJIeH.

LeMoHcTpaluu

AmnanoroBble U 1fU(GPOBBIE U3MePUTEe/TbHBIE PUOOPHI, KOMITBIOTEPHBIE JaTUMKH.

Paspgen 2. MexaHuka

Tema 1. Kunemarvka

MexaHnnueckoe aBrkeHrne. OTHOCUTEIbHOCTh MeXaHUUeCKOro ABkeHus. CucreMa OTCUéTa.
Tpaekropus.

[TepemenieHue, CKOPOCTh (CpefHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCThb) Y yCKOpeHHe MaTepUalbHON
TOYKH, UX TIPOEKLIMY Ha OCU CUCTeMbI KoopuHaT. Crio)keHue repeMelleHui U C/I0KeHUe
CKOPOCTEeH.

PaBHOMepHOe 1 paBHOYCKOPeHHOe MpsIMOJIMHelHOe JiBrkeHHe. ['parku 3aBUCMMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOP€eHUs, MyTH U [TlepeMellleHUs] MaTepruaJbHOM TOUKU OT BpeMeHH.

CBobogHOe majieHre. YCKopeHHe CBOOOAHOTO TafleHusl.

KpuBonuHerHoe gBrkeHne. [IBWKeHre MaTepralbHOU TOUKU 10 OKPY>KHOCTH C IIOCTOSIHHOM 110
MOZYJII0 CKOPOCTBIO. YT/I0Basi CKOPOCTb, JIMHelHasi CKopocTb. [leproj 1 yacToTta obpalieHusl.
LleHTpOoCTpeMUTe/IbHOE YCKOPEHHUe.

TexHUUeCKHe yCTPOMCTBA U NPaKTUUeCKOe MpUMeHeHHe: CITUJO0MeTp, [IBH)KeHHe CHapsi/l0B, LielHbIe
Y peMEHHBIe Iepejaun.

LeMoHcTpaluu

Mogenb cucTemsl OTCUETa, UUITFOCTPALIUA KUHEMaTUYeCKUX XapaKTepPUCTUK IBUKEHUS.
[Tpeobpa3oBaHue JBM>KEHUM C UCIT0/Ib30BaHWEM TMPOCTBIX MeXaHU3MOB.

ITageHuve Tes1 B BO3AyXe U B pa3pe’KeHHOM IIPOCTPAHCTBe.

HabmropeHue 1BKeHus1 Tesla, OpOLLIEHHOTO IO/, YITIOM K TOPU30HTY U TOPHU30HTAJIBHO.

M3mepeHue yckopeHHsi CBOOOJHOTO TIa/|eHusl.

HaripaBneHue CKOpOCTH NPU [ BUYKEHUH T10 OKPYKHOCTH.

YueHnueCKUid SKCIIEPUMEHT, J1TabopaTopHbIe PabOThI

V3yueHrie HEpaBHOMEPHOTO [BV)KEHUS C Le/Ibl0 OTpe/iesieHrss MTHOBEHHOM CKOPOCTH.
VccnepoBanye COOTHOLIEHUS MeXKAY Iy TSMU, IIPOMEHHBIMU TeJ/IOM 3a I0C/Ie/joBaTe/IbHbIe paBHbIe
MIPOMEXKXYTKH BpEMEHU NPU PaBHOYCKOPEHHOM /IBW)KEHUM C Hauya/IbHOW CKOPOCTBIO, PABHOM HYJIIO.
V3yueHvie ABWKeHUS 11apHKa B BSI3KOU JKUJKOCTH.

V3yueHue ABWKeHUs TeJia, OpPOILIEHHOTO TOPU30HTA/IBHO.

Tema 2. [luHamuka

[TpunHumn otHocuTenbHOCTH ["anunes. [1epBeiii 3akoH HetoToHa. VIHepijuanbHble CUCTeMbI OTCUETa.
Macca tena. Cuna. IlpuHiun cynepnosunyy cui. Bropou 3akoH HeroToHa 711 MaTepuanbHON
ToukW. TpeTuii 3akoH HblOTOHA /17151 MaTepuabHbIX TOYEK.

3aKoH BceMUpHOro Tarorenus. Cuna tsokecTy. [lepsas KocMUueckasi CKOPOCTb.

Cwia ynpyroctu. 3akoH ['yka. Bec Tera.

Tpenue. Buzbl TpeHus (10OKos,, CKO/bKeHUs], KaueHus ). Cuna TpeHus. Cyxoe TpeHue. Cua TpeHUst
CKOJIb)KeHUS M cujia TpeHus mokosi. KosdguumeHnt Tpenus. Cusa COpoTUBIEHHs TIPU [IBIKEHUU
Tejla B XKUAKOCTU WU/ rase.

[MoctynaTenbHOe U BpalllaTe/ibHOe /IBIKeHe abCoTFOTHO TBEPOTO Teia.



MoMeHT CH/bl OTHOCUTENIBHO OCH BpallleHus1. [1nedyo cubl. YcioBys paBHOBeCHs TBEPAOIO TeJla.
TexHUUeCKHe yCTPONCTBA U MPaKTUUeCKoe MpUMeHeHHe: MOALLUITHUKY, IBUYKeHUE UCKYCCTBEHHBIX
CITyTHUKOB.

LeMoHcTpaluu

SBneHve UHEpLIUU.

CpaBHeHHe MacC B3aUMO/IeHCTBYIOLLIMX TeJl.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CroxkeHue cui.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT Jie(popMaLivy.

HesecomocTs. Bec Tesa rnpu yCKOpeHHOM IOABbEMeE U IaJ|eHUU.

CpaBHeHMe CUJI TPeHUS TTOKOsI, KaUeHUs] U CKOJIbKeHUs.

YcnoBus paBHOBeCHs TBEpAOro Tesa. Buzbl paBHOBecuHs.

YueHuueckuii 3KCIiepUMeHT, JlJabopaTopHbie pPaboThI

W3yuenue aBrkeHus: OpycKa 1o HaK/IOHHOM TJIOCKOCTH.

VccneoBaHye 3aBUCMMOCTH CUJT YTIPYTOCTH, BO3HUKAIOLLMX B TIPY)KHMHE U Pe3MHOBOM 00pasiie, OT
uXx Zieopmaruu.

ViccnenoBaHue yc/ioBUi paBHOBECHS TBEPOTO Tesa, UMEIOLero 0Cb BpallleHusl.

Tema 3. 3aKOHBI COXpaHEeHUs B MeXaHUKe

Vmnynbc MaTepraabHOM TOYKM (Tesa), CUCTeMbl MaTepUaibHbIX ToUeK. VIMITy/IbC CUIIBI U
V3MeHeHue UMITyJ/IbCa Tesla. 3aKOH COXPaHeHUsl UMITy/bca. PeakTHBHOe IBIKeHue.

Pa6ota cubl. MOIIHOCTb CHUJIBI.

KuHeTnueckasi SHeprusi MaTepruanbHOM TOUKH. TeopeMa 06 M3MeHeHUH KUHEeTHUeCKOW SHEePTHH.
[ToreHumanbHas sHeprusi. IloTeH1ManbHas Heprus yrpyro Ae(popMUpOBaHHOW MPY>KUHBI.
[NoTeH1abHAs SHEPTUs Tesla BO/IM3U TIOBEPXHOCTH 3eMITH.

[MoTeH1ManbHbIE U HEMOTeHL[Ma/IbHbIe CU/Tbl. CBSI3b PA0OThI HETOTEeHL[MA/IbHBIX CUJT C U3MeHeHHeM
MeXaHW4yeCKOM S3Hepruy CUCTeMbl Tesl. 3aKOH COXpaHeHHUs] MexaHWue CKOU SHepruu.

Yrpyrue u Heyripyrve CTOJIKHOBEHMUS.

TexHUUeCcKHe yCTPOMCTBA U NTPAKTUUeCKOe IIPUMeHeHHe: BOAOMET, KONED, NPYKUHHBINA MTUCTOJIeT,
[BUKeHHe pakKerT.

JemoHcTparyu

3aKOH COXpaHeHUs1 UMITyJIbCa.

PeakTriBHOe fBHXKEHUe.

[Tepexog MOTeHIMAIBLHON SHEPTUU B KUHETHUECKYH0 U 00paTHoO.

YueHuueCKuid SKCIIePUMEHT, JlJabopaTopHbIe PabOThI

V3yueHne abCOTIOTHO HEYTIPYTOTo yAapa C TIOMOLIbIO IBYX OIMHAKOBBIX HUTSHBIX MasiTHUKOB.
WccnenoBanure cBsi3v pabOThI CHITBI C K3MEHeHHeM MeXaHHueCKOM SHepruu Tejia Ha IpruMepe
pacTsKeHUs] pe3MHOBOIO XXI'yTa.

Pazpen 3. MosnekysnsipHast (pu3rKa U TepMOJUHaMHUKa

Tema 1. OCHOBBI MOJIEKY/IIPHO-KUHETUYE CKOU TEOPUN

OCHOBHBbIE TI0/I0KeHUsI MOJIEKY/ISIPHO-KUHeTHYeCKOM TeOPUU U UX OIbITHOe 000CHOBaHMUe.
BbpoyHoBckoe gBmkenue. Iuddysus. Xapakrep ABIKeHUS U B3aMMOZeCTBYUS YaCTUL] BellleCTBa.
Mogeny CTpoeHust Ta30B, )KUAKOCTel U TBEPABIX Tell U 00bsiCHeHNe CBOMCTB BellleCTBa Ha OCHOBE
3TUX Mogenerd. Macca u pasmepsl Mostekysl. Komuectso Bemjectsa. ITocrossHHas ABorazpo.
TerioBoe paBHOBecue. Temrieparypa u eé usmepenue. IlIkana temmneparyp Llenbcus.

Mopens npeansHoro rasa. OCHOBHOe ypaBHeHHe MOJIEKY/ISIPHO-KWHeTUYeCKOM TeOPUM HJealbHOr0
raza. AGcomoTHasi TeMriepaTypa Kak Mepa cpe/iHeii KWHeTHUeCKOW SHepryu TerJIOBOTO JABVKeHUs
vacruy| rasa. lIkana temrneparyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHeHUe MeH/eneeBa—
Knarnetipona. 3akoH [lanbToHa. M30mpoliecchl B Ujiea/ibHOM Ta3e C MOCTOSIHHBIM KOJTMYeCTBOM
BerecTBa. [ padmueckoe rpe/cTaBieHe H30MPOLIECCOB: M30TePMa, U30X0pa, n3o0apa.
TexHrUyecKre yCTPOMCTBA 1 TIpaKTHUeCKoe TIpUMeHeHre: TepMoMeTp, 6apoMeTp.



HemoHcTparyu

OnbIThl, 0Ka3bIBalOLMe JUCKPETHOE CTPOEHHE BelllecTBa, (poTorpaduy MoJieKy1 OpraHudeCcKrux
COeIMHEeHU.

OnbITel 110 AUDQY31H XKUIKOCTEN U Ta30B.

Mogens GpOyHOBCKOTO [IBI>KEHUSI.

Mogensb ornibiTa LTepHa.

OnbITel, JOKa3bIBAOLME CYLeCTBOBAHWE MeXMOJIEKY/ISIPHOTO B3aUMOZ,eUCTBHS.

Mogens, WInOCTpUpYOLLast PUPOAY [aBJ/ieHus ra3a Ha CTeHKH COCyza.

OnbIThI, UUTIOCTPUPYIOLME YpaBHEeHNe COCTOSTHUS W/lea/lbHOrO rasa, U30I1pOLieCChI.
YueHuueckuii SKCIiepUMeHT, lJabopaTopHbie pPaboThI

OrpefesieHre MacChl BO3/[yXa B KJIaCCHOM KOMHAaTe Ha OCHOBe M3MepeHHi 00béMa KOMHATHI,
[laBJIeHUsI ¥ TeMIlepaTypbl BO3/lyXa B Heil.

VccnenoBanre 3aBUCUMOCTH MeX/y IapaMeTpaMy COCTOSIHUS pa3peXXeHHOrO rasa.

Tema 2. OCHOBBI TepMOJVHAMUKYU

TepmoprHamMyyeckasi cicTeMa. BHyTpeHHsisl SHeprusi TepMOIMHAMUYe CKOM CHCTEMBI M CIIOCOOBI eé
n3MeHeHus1. KosmuecTBo TemioTel ¥ paboTa. BHyTpeHHsIst SHeprusi 0fJHOaTOMHOTO HZealbHOTO rasa.
Bup! Tenonepesaun: TeryionpoBOAHOCTb, KOHBEKLIMS, U3/IyuyeHue. Yie/bHas TelJIOEMKOCTb
BelljecTBa. KosMuecTBO TeI/I0ThI U Terlionepejaue.

[TonsiTvie 06 afgrabaTHoM mporjecce. T1epBbIil 3aKOH TepMOAWHAMUKY. [IpriMeHeHue 1epBOro 3akoHa
TepMOJMHAaMUKH K u3oriporjeccam. I'paduueckasi uHTepripeTalys paboThl rasa.

Bropoii 3akoH TepMoarHaMUKH. HeoOpaTuMoCTh MporieccoB B TIPUPOZE.

TerioBbie MallMHbI. [IpUHLIMTIBI AeHCTBUS TETJIOBBIX MalivH. [Ipeo6pa3oBaHust SHepruu B
TEerJIOBbIX MalllMHaX. Kos@@uiireHT rnosie3Horo AelcTBus TerioBoi MainHbl. Luka KapHo u ero
K03(PULIMEHT TI0/Ie3HOTO JIeHCTBUS. DKOoIoruueckue nmpobieMbl Terji03HepPreTHKH.

TexHUUeCKHe yCTPOMCTBA U NTPaKTUUeCKOe NPUMeHeHHe: [IBUraTe/lb BHYTPEHHEro CropaHus,
ObITOBOM XONOAWIBHUK, KOHAULIMOHED.

JemoHcTpaLyu

Vi3MeHeHre BHYTPeHHe! 3Hepruu TeJia Mpyu COBepIlieHnH paboThl: BbiIeT MPOOKU M3 Oy THUIKU TIOZ,
JIeliCTBMEM C)KAaToro BO3/lyXa, HarpeBaHHe 3¢upa B TaTYHHOU TPyOKe MyTEM TPeHHUS
(BuzeogeMOHCTpaLUs).

V3MeHeHVe BHYTpeHHeU 3Hepruu (TeMIiepaTyphbl) Tesa IpU Terionepejaye.

OmbIT 110 aZiiabaTHOMY pacLIMPeHHI0 BO3yxa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoii TypOHHBI, ABUTATE/ISI BHYTPEHHETO CrOPaHUsl, PeaKTUBHOTO /IBUTATeJIsI.
YueHuueckuii SKCIiepUMeHT, lJabopaTopHbie pPaboThI

V3mepeHue ynielbHOM TEMJIOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHUS BelljecTBa. Pa3oBble repexosbl

[Tapoobpa3oBanue 1 KOHJeHcalws. VcrapeHue v KuneHre. AGCO/TIOTHAs U OTHOCUTE TbHAs
BI&KHOCTh BO3Ayxa. HachlllleHHbIH Map. YesbHast TerioTa napoobpa3oBaHusi. 3aBUCUMOCTh
TeMIleparypbl KUITeHUs OT JaB/IeHUSI.

Teépgoe Teso. Kpucramimueckue u amopdHbie Tefa. AHU30TPOMUSI CBOMCTB KpUCTA/IIOB. JKUakue
Kkpuctanel. CoBpemeHHble MaTepuasl. [1naBneHye u Kpucra/uM3anys. YenbHas TeraoTa
ruiaBnenusi. Cybmimariys.

YpaBHeHue TersioBoro OanaHca.

TexHUUeCKHe yCTPOMCTBA U MPaKTUUeCKOe MpUMeHeHHe: TUTPOMeTP U IICUXPOMETP, KaJlOpUMeTp,
TeXHOJIOTUH T0JTyYeHUs] COBPeMEeHHbBIX MaTepuasoB, B TOM UMC/le HAHOMaTepuasoB, U
HaHOTEXHOJIOTHH.

HemoHcTparyu

CBoMCTBa HACBIILIEHHBIX TTApOB.

Kvrenvie npy NOHWXeHHOM /IaBJIeHUU.

CriocoObI U3MepeHUs BIaKHOCTH.

HabstoeHrie HarpeBaHus Y TJIaB/IeHNs] KPUCTA/UTNUeCKOTO BeleCTBa.

JeMoHCTpaLys KpUCTaslIoB.



YueHnueCKUid SKCIIEPUMEHT, J1TabopaTopHbIe PabOThI
M3MepeHre OTHOCHUTE/TBHOM BIIaKHOCTU BO3/yXa.

Paszgen 4. DnekTpogrHamuyKa

Tema 1. DnekTpocTaTuka

OnekTpur3auys Te. DeKTpUueCcKU 3apsj. [Ba Buza anekrpryeckrx 3apsoB. [IpoBogHUKHY,
[V3JIEKTPUKU U NTOJTYTIPOBOSHUKY. 3aKOH COXPaHeHHUsI JIeKTPUYeCKOro 3apsza.

B3aumogeiictBre 3apsoB. 3akoH KynoHa. ToueuHbld 3/1eKTprUUeCcKuil 3apsf]. D/1eKTpruyecKoe ToJie.
HanpspkéHHOCTB 37eKTpryecKoro noJist. [IpuHun cyneprosyiyu sneKTpude cKux nojen. Jinanm
HarpspKEHHOCTH 3/1eKTPUYECKOrO I10JIS.

Pabota cun snekTpocTarudeckoro moss. [Torenruan. Pa3HocTh noreHuanos. [TpoBogHUKY 1
[V3JIEKTPUKU B JIEKTPOCTaTUYeCKOM I101e. [Jy3ieKTpudeckasi IpOHULIAeMOCTb.

OneKTpoéMKOoCTb. KoHzeHcaTop. D/1eKTPOEMKOCTh IIJIOCKOIO KOHZEeHCaTopa. DHeprus 3apskKeHHOro
KOH/leHcaropa.

TexHUUeCKHe yCTPOMCTBA U NTPaKTUUeCKOe NPYMeHeHHe: 3/IeKTPOCKOT, J/IeKTPOMeTP,
3JIeKTPOCTaTHUecKasl 3alljuTa, 3a3eM/ieHre 1eKTPONpruO0opOB, KOH/IeHCaTop, KOMMPOBaIbHbIM
anmnapat, CTPYMHBINU ITPUHTeP.

LeMoHcTpaluu

YCTpOUCTBO U NPUHLMI JeHCTBUSA 3/IeKTPOMeTpa.

B3aumogeiicTBre Ha3/1eKTPU30BaHHbIX TeJl.

O/eKTprUYeCKoe I0JIe 3apSDKeHHBIX TeJl.

IIpoBOJHUKHU B 3/1€KTPOCTaTUYECKOM I10J1e.

ONeKTpoCcTaTuyecKas 3allyra.

[V3/1eKTpUKY B 3/IeKTPOCTaTAYeCKOM I10J1€.

3aBUCHMOCTB 3/IEKTPOEMKOCTH IJIOCKOTO KOHZIeHCaTopa OT IUIOLaU IJIACTUH, PACCTOSTHUS MEXKY
HUMMU U [JU3/1IeKTPUUECKOM TPOHULIAEMOCTH.

OHeprus 3apspKeHHOro KOH/ZIeHcaTopa.

YueHuueckuii SKCIiepUMeHT, lJabopaTopHbie pPaboThI

V3mepeHue 31eKTPOEMKOCTH KOHZIeHCaropa.

Tema 2. [TocTOSIHHBIN 3/1eKTPUYeCKUM TOK. TOKM B pa3/IMuHbIX Cpefiax

O/NeKTpUYeCKUY TOK. YCJIOBUS CyLl|eCTBOBAHUS JIeKTPUUECKOro ToKa. Victounuky Toka. Crsla Toka.
[TocTosIHHBIN TOK.

Harnpsokenue. 3akoH Oma /171 ydacTka Liernu.

O/eKTpruUecKoe CONpOTHBIIeHHe. YieJlbHOe COIPOTUBI/IeHHe BelllecTBa. [locieoBaressHOe,
rapa’sizieJibHOe, CMellaHHOe COeJUHeHHe NTPOBO/IHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoynsi—/IeHia. MOLHOCTb 3/1eKTPUUECKOr0o TOKa.
ONeKTpOJBWKYILasl CUjla Y BHyTPeHHee CONPOTUBJ/IEHNe NCTOYHMKA TOKa. 3aKoH Oma /151 TOJTHOM
(3aMKHYTO#1) 3/1eKTpruueckoi Lienu. KopoTkoe 3aMbIKaHue.

OmneKTpOHHas MPOBOAUMOCTD TBEPBIX METa//IOB. 3aBUCUMOCTb CONPOTUBJIEHUST META/IJIOB OT
TeMItepaTypbl. CBepXIIPOBOAUMOCTb.

O/NeKTpUYeCKnU TOK B Bakyyme. CBOWCTBA 3/IEKTPOHHBIX ITyUYKOB.

[MonymnpoBogHuku. CobcTBeHHast U MPUMeCHasi TPOBOAUMOCTD TOYTIPOBOAHUKOB. CBOMCTBa p—n-
niepexozja. [TomynpoBogHUKOBEIE TIPHOOPBHI.

OneKTprUYeCcKH TOK B paCcTBOpax M paciijlaBax 3/1eKTPOMTOB. DeKTPOIUTHYeCKas AUCCOLALIUS.
ONeKTPOJIU3.

OnekTpruecKni TOK B razax. CaMmoCTOSTe/IbHbI ¥ HeCaMOCTOSITe/IbHBIN pa3psz. Monnus. [11a3ma.
TexHUUeCKHe yCTPOMCTBA U NTPaKTUUeCKOe NPYMeHeHHe: aMIlepMeTp, BOJIBTMeTp, PeocCTar,
WCTOUHUKM TOKa, 3/IeKTPOHArpeBaTe/ibHbIe PUO0PHI, 371eKTPOOCBETUTEe bHbIe TPUOOPHI, TEPMOMETP
COIPOTHUB/IEHHS], BAKYYMHBIN JM0J], TEPMUCTOPBI U (hOTOPE3HCTOPSI, M10TYTIPOBOJHUKOBBIN U0,
rajibBaHUKa.

JemoHcTpaLyu

W3mepeHne crsibl TOKA Y HallpsKeHUs.



3aBUCHMOCTb COTNPOTUB/IEHNS LIWIMH/PUYECKUX ITPOBOHUKOB OT JI/IMHBI, IIOLIAH IT0IIePeYHOr0
CeyeHus U Marepuasa.

CMmeriaHHOe coeJjiHEHHUe ITPOBOAHUKOB.

[Tpsimoe M3MepeHHe 31eKTPOABIKYILEMN cUiibl. KOpOTKOe 3amMblKaHMe Ta/lbBaHUUYeCKOro 3/1eMeHTa U
OLIeHKA BHYTPEHHEer0 CONPOTUB/IEHMUS.

3aBUCUMOCTb CONIPOTUB/IEHUS] METa/IZIOB OT TemIleparyphbl.

ITpoBOAMMOCTB 3/1EKTPOIUTOB.

VickpoBo¥i pa3psi/, 1 MPOBOAUMOCTb BO3ZyXa.

OZHOCTOPOHHSS TPOBOAUMOCTD AUOJA.

YueHuueckuii SKCIiepUMeHT, lJabopaTopHbie pPaboThI

V3yyeHye cMeIIaHHOTO COeIHeHUs Pe3UCTOPOB.

V3MepeHUe 31eKTPOJBIDKYILEN CUJTbI KCTOYHUKA TOKA U €0 BHYTPEHHET0 CONPOTUBJIEHUSI.
HabsntoeHure anmekTposusa.

MexnipeMeTHbIe CBSI3U

V3yuenue Kypca ¢pusmrku 6a3o0Boro ypoBHs B 10 K1acce 0CyIIeCTBISETCS C YUETOM
CojieprKaTeTbHbIX MEeXKIIPeJMEeTHBIX CBsI3el C KypcaMyu MaTeMaTHKH, OMoIoruu, XuMuu, reorpaduu
Yl TEXHOJIOTUH.

MexnipeiMeTHbIe TIOHATUS, CBSI3aHHbIe C U3yYeHUeM MeTO0B HayYHOIO IT03HaHUS: SIBJIeHUe,
Hay4HbIA (aKT, TUIOTe3a, u3nuecKas BeIMUrHa, 3aKOH, Teopusi, HabmoieHe, SKCTIepUMeHT,

MO/ e/IMpOBaHKe, MOZie/lb, U3MepeHue.

Marematyika: pellieHre CHCTeMbl YPaBHEHUH, IMHeHast QyHKIWs, apabosa, rurepbosia, ux
rpaviKi ¥ CBOMCTBA, TPUTOHOMeTpUYeCcKre (PYHKLIMU: CHHYC, KOCUHYC, TAHT€HC, KOTaHI'eHC,
OCHOBHOE TPUT'OHOMEeTPUUYEeCKOe TOXKJEeCTBO, BEKTOPBI U UX MPOEKLMU Ha OCY KOOPAMHAT, CJIOKEeHUe
BEKTODPOB.

Buonorusi: MexaHU4YeCckoe ABWKeHHe B )KUBOW TIPUPOAe, AudQy3usi, 0CMOC, TEIII00OMeH KUBbBIX
OpraHv3MoB (BU/bI Terionepeiauu, TerI0BOe paBHOBECHUE), IeKTPUUeCKUe SIBIeHHUs B KUBOU
TIpUpoJe.

XuMus: AUCKpeTHOe CTPOeHHe BelljeCTBa, CTPOeHKHe aTOMOB U MOJIEKYJI, MOJIb BelljeCTBa, MOJIsipHasi
Macca, TeIjIoBble CBOMCTBA TBEP/BIX TeJl, )KUJKOCTeN U ra3oB, 3/IeKTpPUUeCKre CBOMCTBA MeTa/UIoB,
3JIeKTPO/IMTUYeCKast JUCCOLMaLus, rabBaHUKa.

Teorpacdwusi: BIaXKHOCTb BO3yXa, BeTpbl, 6apoMeTp, TEPMOMETP.

TexHosnorusi: mpeobpa3oBaHye IBWKeHUH C WCTIOb30BaHHUEM MeXaHU3MOB, YUET TPeHUsI B TeXHUKe,
TIOZLLMITHAKY, UCII0/Ib30BaHKe 3aKOHA COXPaHeHMs UMITy/bCa B TeXHUKe (pakeTa, BOJOMET 1
JpyTrue), IBUraTe/ib BHyTPEHHEr0 CropaHusi, apoBasi TypOuHa, ObITOBOM XOMOJUbHUK,
KOH/JULIMOHEP, TeXHOJIOTUH T0JIyYeHUs] COBPEMEeHHBIX MaTepuasoB, B TOM UMC/Ie HAHOMaTeprasos,
Y HAaHOTEXHOJIOT UM, 3/1eKTPOCTaThyecKas 3alljuTa, 3a3eM/IeHue 3/1eKTporprOopoB, KCEPOKC,
CTPYHHBIA NIPUHTED, 37eKTPOHArpeBaTe/IbHbIe TPUOOPHI, 37IeKTPOOCBETUTE/IbHBIE TTPUO0PHI,
rajibBaHUKa.

11 KITACC

Paszpgen 4. DnekTpogrHamuKa

Tema 3. MarautHoe 1osie. D/IeKTpOMarHuTHast UHAYKLUA

[TocTosiHHBIE MarHUTHI. B3auMo/eiicTBUe MOCTOSIHHBIX MarHUTOB. MarHutHoe nose. BekTop
MarHUTHOU MHAYKLMK. [IpUHIMI Cyrnieprio3uLiii MarHUTHBIX 1T0/1el. JINHUY MarHUTHOW MHAYKLUU.
KapTrHa nMHMII MarHUTHOM UHYKLMU M0/ TOCTOSIHHBIX MarHUTOB.

MarsuTHOe Ios1e IPOBOJHYKA C TOKOM. KapTyHa TMHUN MHAYKLAYA MarHATHOTO T0JISL ZJIMHHOTO
NIPSIMOT'O MPOBO/IHUKA U 3aMKHYTOI'0 KOJIbL{€BOI'0 NIPOBOJHUKA, KaTYLIKHA C TOKOM. OmbIT DpCTesa.
B3aumogelicTBre POBOJHUKOB C TOKOM.

Cuiia Amriepa, eé MOZy/Ib U HallpaB/ieHue.

Cwuna JlopeHnia, eé MoAy/b U Harpas/ieHKe. [IBIKeHue 3apsDKeHHOU YaCTULIbI B OHOPOZAHOM
MaTrHUTHOM T10J1e. PaboTa cusiel JIopeHiia.



SIBneHue 3/1eKTPOMarHUTHOU MHAYKLMU. [I0TOK BeKTOpa MarHUTHOM UHIYKLMH.
OneKTpOBWXKYILLasl CM/Ia UHAYKLMU. 3aKOH 3/1eKTPOMarHuTHOW MHAYKLUMU Papazest.

BuxpeBoe syekTpuueckoe rose. JeKTPOABWKYILasl CHUjla MHAYKLUU B IIPOBOHUKE, JABWKYILIEMCS
IIOCTYTIaTe/IbHO B OHOPOJAHOM MarHUTHOM I10JIe.

ITpaBusio JleHua.

VHAyKTUBHOCTG. SIB/IeHHe CaMOUHAYKLIMU. DJIeKTPOABIKYLLAsl CHjla CAMOUHAYKLIUU.

OHeprusi MarHATHOTO I10JIS1 KaTYLIKU C TOKOM.

ONeKTPOMarHvTHoe T10J1e.

TexHUUeCKHe yCTPOMCTBA U NTPaKTUUeCKOe NPUMeHeHHe: ITI0CTOSIHHbIE MarHUThI, 3/IeKTPOMarHuThbl,
JIeKTPO/BUIarTe/ib, YCKOPUTEJIN 3/1eMeHTapHbIX YaCTHLl, UHAYKL[MOHHAs T1eYb.

HemoHcTparyu

OmneIT OpcTesa.

OTK/I0HeHMe 3/IeKTPOHHOIO ITyYKa MarHUTHBIM I10JIEM.

JIHWY MHAYKLMYM MarHUTHOTO T10JIS1.

B3aumogelicTBre JBYX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[HevictBue cuiel JIopeH1ia Ha MOHBI 37IEKTPOJINTA.

fIBneHyve 3/1eKTPOMarHUTHON UHIYKLMH.

ITpaBusio JleHua.

3aBUCHMOCTb 3/1eKTPOABKYILEN CU/Ibl UHAYKLMY OT CKOPOCTH M3MEHEeHUs] MarHUTHOTO TIOTOKa.
SIBneHvie caMOVMHIYKLMH.

YueHuueckuii SKCIiepUMeHT, lJabopaTopHbie pPaboThI

V3yyeHrie MarHATHOTO IOJIS1 KaTYLIKH C TOKOM.

VccnenoBaHuve ieCTBUS MTOCTOSIHHOTO MarHUTA Ha PAMKY C TOKOM.

VccnenoBanye sIB/IeHUS 371IEKTPOMAarHUTHOW MHAYKLIMHA.

Paszgen 5. KosebaHusi v BOJTHBI

Tema 1. MexaHUYeCKUe 1 3/IeKTPOMAarHUTHBIE KOsieOaHuUst

KonebarenbHasi cuctema. CBoOOAHBIe MexaHHuUecKue KoneOanusi. ['apMoHuueckue konebaHusl.
[Tepuop, yactora, aMIuiMTysa U da3a Kosebanuid. [Ipy>KMHHBIN MasgTHUK. MaTeMaTrue CKU
MasiTHUK. YpaBHeHHe rapMOHUYeCKUX KosieOanuii. [IpeBparieHrie 3HePruy Py rapMOHUYE CKUX
Koe0aHUsIX.

KonebarenbHeiii KoHTYp. CBOOO/HBIE 3/1eKTPOMAarHUTHBIE KOe0aHus B MzieabHOM KosiebaTeibHOM
KOHType. AHAJIOTUsl MeX/ly MeXaHU4eCKUMHU U 37IeKTPOMarHUTHBIMU KoJiebaHusimMu. dopmysia
TomcoHa. 3aKOH COXpaHeHUsI JHEPTHH B U/ea/TbHOM KoyebaTesTlbHOM KOHTYpe.

I[MpexcTaBneHye 0 3aTyXaroIUX KosiebaHUsIX. BbIHYKIeHHbIe MeXaHU4ecKre KojiebaHusi. Pe3oHaHC.
BeIHYK/IeHHbIE 3/IeKTPOMarHUTHbIE KomeOaHusl.

[TepemeHHbIH TOK. CUHYCOM/Ia/IbHBIN MepeMeHHbBIN TOK. MOLIHOCTh NepeMeHHOT0 TOKa.
AMMymMTyiHOE M IeCTBYOLI[ee 3HaUeHHe CHJTbI TOKA U HalpsDKeHHs..

Tpancdopmarop. [Tpou3BoACTBO, Tiepesiaua U MoTpebieHre 3eKTpUYeCKol SHepTryu.
OKosioruuecKre pUcKy MpU TIPOU3BO/CTBE 37IeKTPO3HePrun. KynbTypa ncrnoib30BaHust
3/IeKTPOIHEPTUH B TIOBCETHEBHOM XKU3HHU.

TexHMUECKHe YCTPOMCTBA U MPAKTUYECKOe TPHMeHeHHe: 1eKTPUUeCKUi 3BOHOK, TeHepaTop
TiepeMeHHOTO0 TOKa, JITMHUU 3/IeKTpoTiepe/iay.

JemoHcTpaLyu

VccnenoBaHre napameTpoB KoseOaTebHOM CUCTeMbI (TIPY>KUHHBIN WM MaTeMaThye CKUi
MasITHUK).

HabmropeHue 3aTyxarommuyx KosebaHuii.

VccnenoBaHre CBOMCTB BBIHYKJEHHBIX KOTeOaHHM.

HabsntozieHre pe3oHaHca.

CB00OO/IHBIE 37TeKTPOMarHUTHBIE KO/leOaHMsI.



OcumnorpaMMs! (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHHsI OT BpeMeHM) JJ11 37IeKTPOMarHUTHBIX
Koe0aHUH.

Pe3oHaHC npu nocsiefloBaTe/IbBHOM COEJMHEHUM Pe3UCTOpa, KaTyIlKU UHYKTUBHOCTH U
KOH/leHcaropa.

Mogesns TMHNY 3/1eKTpOoIIepesjadn.

YueHuueckuii 3KCIiepUMeHT, 1JabopaTopHbie pPaboThI

HWccnenoBaHre 3aBUCMMOCTH TIepHO/ia MasbIxX KosiebaHWi rpy3a Ha HUTH OT JJTMHBI HUTH U MacCChl
rpysa.

VccnenoBaHye nepeMeHHOTO TOKA B LielU K3 NTOC/Ie0BaTeIbHO COeJMHEHHBIX KOH/IeHCaTopa,
KaTyILKU U pe3ucTopa.

Tema 2. MexaHuueckue U 3/1eKTPOMarHUTHbIE BOJIHbI

MexaHnueckue BOJIHBI, YC/I10BUs pacnipoctpaHenys. [lepyos. CKopoCTh pacripocTpaHeHus U IJIMHa
BOJIHBI. [lonepeuHble U Npoi0/ibHbIE BOMHBIL. VIHTepdepeHLus U AudpakLis MexaHuueCKUX BOJH.
3Byk. CKoOpoCTb 3ByKa. [pOMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

O/NeKTpOMarHuTHbIE BOJIHBL. YC/IOBUS U3/1y4YeHUs J1eKTPOMarHUTHBIX BOJIH. B3ariMHas opreHTanus
BeKTOpOB E, B, V B anekrpomaruuTHol BosiHe. CBOMCTBA 3/1eKTPOMarHUTHBIX BOJIH: OTpaykKeHHe,
nipesioMJIeHHe, TIospy3aLys, Audpakius, nHTepdepeHLus. CKOPOCTb 3/1eKTPOMarHUTHBIX BOJIH.
[ITkama 3/1eKTPOMarHUTHBIX BOJIH. [IpMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpyHLMIIBI paZiMOCBA3U U TeneBUAeHUs. Paguonokanys.

OneKTpOMarHUTHOE 3arpsi3HeHNe OKpY>Karollleid Cpe/ibl.

TexHUUeCKHe yCTPOMCTBA U NTPaKTUUeCKOe MPUMeHeHHe: My3blKa/lbHble MHCTPYMEHTH],
YJIbTPa3BYKOBasl JUarHOCTHKA B TeXHUKe U MeIULIUHe, pajap, paZUuoIpUEMHUK, TeJIeBU30pP,
aHTeHHa, TenedoH, CBY-meus.

LeMoHcTpaluu

O6pa3oBaHue 1 pacripoCTpaHeHue MOTePeuHbIX U MPO/OIbHBIX BOJIH.

Kone6sntorieecst Tesio Kak UCTOUHHK 3BYyKa.

HabsntoieHrie oTpaskeHus ¥ TIPeIOMJIeHUsT MeXaHW4de CKUX BOJTH.

Habmropenve nHtepdepeHLMy U AUQpaKLUK MeXxaHuueCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabmofeHre CBsI3M rPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIATY/[OM ¥ UaCTOTOM KoJiebaHMiA.
VccnepnoBanye CBOMCTB 3/1eKTPOMAarHUTHBIX BOJH: OTPaKeHUe, IpesIoMJIeHue, MoJIsipr3aLys,
Jvdpakiusi, UHTepQepeHLysl.

Tema 3. OnTuka

l'eomeTpuueckas ontuka. [IpsimoMHeliHOe pacripocTpaHeHHe CBeTa B OJHOPOJHOU cpefie. JIyu
cBeTa. TOUeuHbIN NCTOYHUK CBeTa.

OtpakeHue cBeTa. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n300pakeHUH B TIIOCKOM 3epKaiie.
I[Tpenomnenue cBeTa. 3aKOHBI ITPeIOM/IeHHs CBeTa. AOCOJTFOTHBIN TI0Ka3aTesib PesioMIIeHMSI.
[TosiHOe BHyTpeHHee oTpakeHHe. [Ipeie/IbHbIN yroJ1 IOJTHOTO BHYTPEHHETO OTPaKeHUs.
Mucnepcus cBeta. CIoKHBIN cocTaB bemoro ceta. L[ger.

Cobuparolie 1 paccerBaroliye MMH3bI. TOHKast MMH3a. POKYyCHOe pacCTOsiHHe U ONTHYecKast CUla
TOHKOM /H3b1. [TocTpoeHue n300pakeHHid B COOMPAIOIIMX M pacCeMBaroIMX rH3ax. @opmya
TOHKOM JIMH3bI. YBe/IMueHue, jlaBaeMoe JIMH30M.

ITpenenbl NpYMEHUMOCTH FeOMeTPUYe CKOW ONTUKH.

BosnHoBast orntuka. HTepdepeHius cBeta. KorepeHTHbIe HCTOUHUKHW. YC/IOBUS HaO/HO/[eHUS
MakKCMMyMOB 1 MUHUMYMOB B UHTep(epeHIJMOHHOM KapTUHe OT /IByX CUH(a3HbIX KOTepeHTHBIX
VICTOYHUKOB.

Mudpakuus cBeta. b pakijmoHHast pelIéTKa. YcIoBre HaO/FOeH s IJIaBHBIX MAaKCIMYMOB TTpH
naZileHhd MOHOXPOMaTHUeCKOro CBeTa Ha U(PPaKkLIMOHHYIO PeIIETKY.

ITonspusanus ceera.

TexHUUeCKHe yCTPOMCTBA U MPaKTUUeCKoe MpUMeHeHHe: OUKH, JIyma, (poToarnapar,
NIPOEKL[MOHHbIH arrapat, MUKPOCKOII, TeJIeCKOII, BOIOKOHHas! OITHKA, JU(PaKLMOHHAs PelléTKa,
TI0JISIPOU.



HemoHcTparyu

[TpsiMosiMHeliHOe pacripoCcTpaHeHue, OTpa’keHue U rpesioMjieHre ceeta. OnTuyeckue pUbopsbI.
ITonHoe BHyTpeHHee oTpakeHue. Mogeb CcBeToBOAA.
VccnenoBaHre CBONCTB U300pa)keHUM B JIMH3AX.

Mogenu MUKpOCKOIIa, TeieCKoma.

Habmropenvie uHTepdepeHLMy CBeTa.

Habmropenuve audpakiyu cBeTa.

HabmopeHuve fucnepcun cBeTa.

[TosmyueHue crieKTpa € MOMOLLBIO TPU3MBL.

[TosmyueHue crieKTpa ¢ MOMOLLBIO AU PAKLIMOHHOMN PeIIETKHU.
HabntofeHye mosisipu3aruy cBeTa.

YueHuueckuii 3KCIiepuMeHT, JabopaTopHbie paboThI
V3mepenue rokasaresist pesIoM/IeHUs CTeK/Ia.
VccnenoBaHye CBONCTB U300pa)keHUM B JIMH3aX.
HabmropeHre qucnepcun cBeTa.

Paspen 6. OCHOBBI CrieLMaIbHOM TEOPUU OTHOCUTE/TbHOCTH

I'paHU1IbI TPUMEHHUMOCTH KJ/laCCUUeCKOM MeXaHUKH. [1ocTynaTel crieljuasibHONM TeOpUn
OTHOCUTE/IbHOCTU: UHBAPUAHTHOCTb MOZY/ISI CKOPOCTHU CBeTa B BaKyyMe, [IPUHLUII
OTHOCHUTEebHOCTH JWHILITelHa.

OTHOCUTE/IBHOCTb OHOBPEMEHHOCTH. 3ame/ljileHre BpeMeHU U COKpallleHUe [IJIUHBbI.
OHeprusi U UMNYJ/bC PeISTUBUCTCKON YaCTUILIbI.

CBsi3b MacChl C SHepruei U UMITY/IbCOM PeIsITUBUCTCKOM YaCTULIbl. DHEPIusi MOKOSI.

Pasgen 7. KBaHToBas ¢u3rka

Tema 1. DiemMeHTbl KBAHTOBOM ONTHUKH

®otonbl. Popmyna [11aHKa CBsA3U 3HepruM GOTOHA C €r0 YaCTOTOW. JHeprus ¥ UMIYJ/IbC (POTOHA.
OTkpbiTHE U UccnefoBaHue poTtosddekra. OnbiThl A. I. CToneToBa. 3akoHbl poTo3PdeKTa.
YpaBHeHue DiiHIITelHa A7151 poTo3ddekTa. «KpacHas rpanuia» ¢porosddekra.

Haenenue ceeta. OnbiThl [1. H. Jlebesesa.

XrMHUeCKoe JIeMCTBYE CBeTa.

TexHUUecKHe yCTPOMCTBA U NPaKTUUeCKoe MpUMeHeHHe: OTo3/1eMeHT, (hOTOjaTuMK, COJTHeUHast
Oarapesi, CBeTOAMO[I.

LeMoHcTpaluu

®oT03(PeKT Ha YCTAaHOBKE C LIUHKOBOM T/IACTUHOM.

VccnenoBanre 3ak0HOB BHelHero (potoagdekra.

Cseroguon.

Conneunas 6arapest.

Tema 2. CTpoeHue atoma

Mopgenb aroma TomcoHa. OnbiThl Pe3epdopza no paccesiuio o -uactull. [1naHetapHasi Mmozienb
aroma. [Toctynate! Bopa. I3nyyeHue u noryolieHre (pOTOHOB MPU Nepexo/ie aToMa C OIHOTO
YPOBHS$1 3HEpruM Ha Apyroi. Buael criektpoB. CrieKTp YpOBHEM 3Hepryuy aroMa BoZiopo/a.
BonHoBele cBoricTBa yactull. Bomss! fe bpoiinsa. Kopnycky/isipHO-BO/THOBOM yain3M.
CroHTaHHOEe U BbIHY)KJ€HHOE U3/TyueHue.

TexHUUeCKHe yCTPOMCTBA U NTPaKTHUUeCKOe NPUMeHeHHe: CIIeKTpasbHbIN aHalin3 (CIIeKTPOCKOMN),
J1a3ep, KBaHTOBBI KOMITBIOTEP.

HemoHcTparyu

Mogens onbiTa Pesepdopza.

OnpefienieHye [/IMHBI BOJIHBI J1a3epa.

HabmopeHre mMHeuaThIX CIIeKTPOB U3TyUYeHusl.

Jlasep.

YueHuueckuii 3KCIiepUMeHT, JlJabopaTopHbie pPaboThI



HabsntofeHre TMHeHYaToro CrieKTpa.

Tema 3. ATomMHOe 51pO

OKCIIePUMEHTBI, JOKa3bIBatoIKe CJI0KHOCTb CTpoeHus sipa. OTKpbITHe paiM0aKTUBHOCTH. OIBbITHI
Pesepdop/a 1o onpeziesieHH0 COCTaBa paZiMoakTUBHOTO U3nyueHus. CBoiicTBa anbda-, 6eta-,
raMmMa-usiydeHus. BivsHue pafiiOaKTUBHOCTH Ha KMBble OPraHU3MBbl.

OTKpbITHE MPOTOHA U HelTpoHa. Hyk/ioHHast Mogienb siipa ['etizen6epra—lBanenko. 3apsij siipa.
Maccosoe unciio szpa. M30Torsl.

Anbda-pacrniazi. SneKTpOHHBIN U MO3UTPOHHBIN OeTa-pacna/. ['aMMa-u3nyueHue. 3akoH
pPaJii0aKTUBHOI'O pacraza.

OHeprus CBsI3U HYK/IOHOB B sifipe. fAnepHble cubl. [JedekT Maccel sipa.

ApnepHble peakuuu. JleseHure U CUHTe3 sfiep.

SAnepHblii peakrop. TepmosiziepHbIii cuHTe3. [1po6sieMbl U 1epCIieKTHBEI siZiepHON SHePreTUKH.
OKOJIOTMYeCKUe aCIleKThl siIepHOU SHePreTUKH.

OneMeHTapHble YacTULbl. OTKpBITHE O3UTPOHA.

Metozbl Hab/MIOeHYST ¥ PETUCTPAL[K 3/IeMEeHTAPHBIX UaCTHI].

dyHaameHTa/IbHbIE B3auMoZelcTBYs. EAMHCTBO (pu3nyecKor KapTUHbI MUpa.

TexHUUeCKHe yCTPOMCTBA U NPaKTUUeCKOe NPUMeHeHHe: [03UMeTp, KaMepa BuibcoHa, s/iepHbIn
peakTop, aToMHasi 6om0a.

HemoHcTpaLyu

CYéTurK MOHU3UPYIOLUX YaCTHL.

YueHuueCKuid SKCIIEPUMEHT, JJabopaTopHbIe PabOThI

VccnenoBanre TpekoB YacTuL] (10 TOTOBBIM (poTorpadusim).

Pa3gen 8. DnieMeHThI aCTPOHOMUH M aCTPOPU3HKU

OTanbl pasBUTHS aCTpOHOMUM. [IpyKafHOe M1 MMPOBO33peHuYeCKoe 3HaueHHe aCTPOHOMUH.
Buy 3Bé3nHoro Heba. Co3Be3/iusi, spKre 3B&3/Ibl, IJIaHeThl, UX BUAUMOE JBIKEeHHe.

ConHeuHas cucreMa.

Connue. CosHeuHast akTUBHOCTb. VIcTouHMK 5Hepruu CostHLa ¥ 3BE3/. 3BE3/1bl, KX OCHOBHbIE
XapaKTepPUCTHKHU. [luarpamma «CrieKTpasbHbIM K/1aCcC — CBeTUMOCTb». 3BE3/1bI [VIABHOU
10CJ1e[I0BaTeIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JIJIs1 3B€37] I7IaBHOU
1oc/iefioBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3B€371. CoBpeMeHHbIe MpefiCTaB/IeHus O
MIPOMCXOXKAeHUU 1 3BomoLuu CosHIa U 3BE3/1. DTarlbl )KU3HU 3BE3].

Mneunsii [TyTs — Hama ["anaktuka. [Tonoxxenve u grkeHre ConHia B 'anaktrke. Tumbl
rasakTvk. PaguoranakTvku v KBa3apbl. UEpHbIe JbIphbI B ijpax rajakTHK.

Bcenennasi. Paciimpennie BeenenHoii. 3akoH Xa006ma. Pa3beranue ranaktvik. Teopust Bosbiioro
B3pbIBa. PeIMKTOBOE U3MyuyeHue.

MacmrabHas ctpykrypa BeenenHoii. MeTtaranakTuka.

Hepertéxubie mpobieMbl aCTPOHOMUMU.

YuyeHnueckue HaOJFOIeHUS

HabmropeHrisi HeBOOPY)KEHHBIM I71a30M C MCTI0/Ib30BaHUEM KOMITbIOTePHBIX TIPUIOKEeHUH 1715t
OoTIpe/ieIeHus TOI0XKeH s HebeCHBIX 00beKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/IHs
CeBepHOro MOJTyLIapUs U SIPKUe 3BE3[bI.

Habntogenus B Teneckon JlyHbl, uianet, Meunoro Ilytu.

O6o011arolijee TOBTOpeHHUE

Posb GM3MKU ¥ aCTPOHOMHY B 9KOHOMUUECKOU, TeXHOJIOTHUYECKOM, COLMalbHON U 3THYeCKOU
cdepax fedaTelbHOCTH YesI0BeKa, PoJib MU MeCTO (PM3MKU U aCTPOHOMHH B COBPEMEHHOW Hay4YHOH
KapThHe MUpa, Po/ib (PU3nUeckoii Teopuu B GOPMHUPOBAHUY TIPeJCTaB/IeHHH 0 (pr31UeCcKoi KapTuHe
MHpa, MecTo (hr3UYeCcKOi KapTUHBI MUpa B 0011leM psiZly COBPEMEHHbBIX eCTeCTBeHHO-HayUHbIX
TIpefCTaB/IeHNH O NIPUpOJe.

Me>ripeiMeTHbIe CBS3U



V3yuenue Kypca Gu3uku 6a30Boro ypoBHs B 11 Kiacce oCyIeCTBISETCS C YUETOM
cojieprKaTeTbHbIX MEeXKIIPeJMETHBIX CBsI3el ¢ KypcaMyu MaTeMaTHKW, OMoIoruu, XuMuu, reorpaduu
Yl TEXHOJIOTUH.

Me>xripeiMeTHbIe TTOHSITHS, CBSI3aHHbIE C U3yYeHHeM MeTO/I0B HayYHOIO TIO3HAHUS: SIB/IeHUe,
Hay4HbIA (aKT, TUIOTe3a, u3nuecKas BelMUrHa, 3aKOH, Teopusi, HabmoieHe, SKCTIepUMeHT,

MO/ e/IMpOBaHKe, MOZie/lb, U3MepeHue.

Maremaruka: pellieHue CUCTeMbl ypaBHEHUM, TPUTOHOMeTprUecKre QyHKLUU: CUHYC, KOCUHYC,
TaHI'eHC, KOTaHI'e€HC, 0CHOBHOE TPUTOHOMeTpPUUeCKOe TOXKZEeCTBO, BEKTOPHI U UX NPOEKLIUY Ha OCU
KOOP/IMHAT, C/I0)KeHHe BeKTOPOB, TTPOU3BO/HbBIE 3IeMeHTapHbBIX (DYHKLVIA, PU3HAKH TTOJ00Us
TPEeYro/IbHUKOB, OIpe/ie/leHHe IO/ i1 MI0CKUX (GUryp U 00bEéMa Terl.

Buonorusi: anekTpryeckye siB/ieHUs B KUBOU NIPUPO/e, KosiebaTebHbIe IBY)KEHUS B )KUBOW
NIpUPOJie, ONTUUECKHE SIB/IeHUS B )KUBOM NIPUPO/e, eMCTBUE paZivallii Ha >KHBble OPraHr3Mbl.
XUMUS: CTpOeHHe aTOMOB M MOJIeKYJI, KpUCTa/lJIN4eCKasi CTPYKTypa TBEPABIX TeJsl, MeXaHU3Mbl
o0pa3oBaHusl KPUCTA/VINUeCKOM PellIéTKH, CTIeKTpabHbIN aHa/lu3.

leorpaduisi: MarHUTHBIE 110/F0Ca 3€MJIH, 3a/1e)KU MarHUTHBIX Py, OTOChEMKA 3eMHOM
TIOBEPXHOCTH, MpeJiCKa3aHue 3eM/IeTPSICeHUN.

TexHONIOorus: IMHUM 3/1eKTpoIepesay, reHepaTop epeMeHHOr0 TOKa, 3JIeKTPOZBUrareib,
VH/YKLIMOHHAs 1eyb, paZiap, paJuoNpuéMHUK, TejleBU30p, aHTeHHa, TesnieoH, CBY-neus,
NIPOEKLIMOHHBIN anrapar, BOJIOKOHHAs OTITHKA, COTHeYHasi baTapest.



[TNTAHNPYEMBIE PE3YJ/IBTATBI OCBOEHHMSA [TPOI'PAMMBI [10 ®U3UKE HA YPOBHE
CPEIHEI'O OBLIEI'O OBPA3SOBAHUA

OcBoenue yueOHoro rpeamera «Pusrka» Ha ypoBHe cpeHero ob1ero oopasoBanust (6a30BbIi
YPOBEHB) /I0/DKHO 00eCIIeunTh AOCTIKEHUE CIIeAYIOIIUX JIMYHOCTHBIX, METalpeMeTHBIX 1
Tpe/IMeTHBIX 00pa30BaTe/TbHBIX Pe3y/IbTaToB.

JIMUHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3yabTaThl 0CBOeHUs1 yuebHOro npeaMeTa «Pu3nKa» JA0KHBI OTPaXkaTb TOTOBHOCTh
Y CITOCOOHOCTH 00YUarOIINXCsl PYKOBOJCTBOBAThCsI CHOPMUPOBAHHOW BHYTPEHHEH MO3UIHei
JIMYHOCTH, CUCTEMOM LIeHHOCTHBIX OPUeHTALUM, MO3UTUBHBIX BHYTPEHHUX YOeXKIeHUH,
COOTBETCTBYIOIMX TPaJULIMOHHBIM I[IeHHOCTSIM POCCUMCKOTO 00I[eCTBa, paciIipeHue KU3HeHHOTO
OTIbITA U OTIbITA JIesITeJTbHOCTH B MPOL{eCCe peanr3alii OCHOBHBIX HarlpaB/ieHUd BOCIIUTATeTbHON
[lesITe/IbHOCTH, B TOM UMC/Ie B UaCTH:

1) rpax/jJaHCKOTO BOCTIUTAHUSI:

copMHPOBAHHOCTH TPAKAAHCKOM TIO3ULM 00YUaroOIerocst Kak aKTUBHOTO ¥ OTBETCTBEHHOTO
YjieHa POCCUICKOro 00I1iecTBa;

TIPUHSTHE TPAJULIMOHHBIX 001jeue/oBeueCKUX TYMaHUCTHUeCKUX U JeMOKpaTHie CKUX [JeHHOCTe;
TOTOBHOCTh BECTH COBMECTHYIO ZleATelIbHOCTh B MHTepecaX IpakJjaHCKOro 00I1leCcTBa, yuaCTBOBaTh
B CAMOYTIPaB/IeHUH B 00pa30BaTe/IbHOM OpPraHU3aL{|w;

yMeHHe B3auMO/IefiCTBOBaTh C COLIMATbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX QPYHKIUSIMU U
Ha3HaueHueM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM eI TelTbHOCTH;

2) MaTproTHUYeCKOro BOCIIUTAHUS:

c(OpMUPOBAHHOCTb POCCUMCKOM TPayKJAHCKOW M/IEHTUUHOCTH, MaTPUOTH3Ma;

LIeHHOCTHOE OTHOILIIeHHe K FOCyAapCTBeHHbIM CUMBOJIaM, [JOCTH)XEHHSIM POCCUMCKUX YUEHBIX B
obnactu GU3KKU U TeXHUKY;

3) lyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

c(opMUPOBaHHOCTH HPABCTBEHHOTO CO3HAHHUSI, STHUECKOT0 TIOBe/IeHuS;

CITIOCOOHOCTBH OL|eHMBATh CUTYALMIO ¥ TPUHUMAaTh OCO3HAHHBIE PellleHHs, OpUEHTUPYSICh Ha
MOpaJIbHO-HPaBCTBeHHbIE HOPMbI U LIEHHOCTH, B TOM UKCJIe B /IeTeJIbHOCTH YUEHOTO;

0CO3HaHHe JTMYHOTO BK/IaZia B TIOCTPOEHHE yCTOWUMBOTO OyAyIero;

4) 5CTeTUUeCKOTO BOCITUTAHUSI:

3CTeTHUeCKOe OTHOLLIEeHHWe K MUPY, BK/IH0Uasi 3CTETHKY HayYHOro TBOpUEeCTBA, IPUCYILEro
(hr3ruecKou HayKe;

5) TPyAOBOTO BOCITATaHUS:

MHTepec K pa3MuyHbIM cepam rpocecCUOHaNTbHON JieITe/TbHOCTH, B TOM YKC/Ie CBSI3aHHBIM C
(bu3MKOl U TeXHUKOM, yMeHHe COBepIaTh 0CO3HaHHBIN BhIOOD Oyayiieli mpodeccuu u
peasiM30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIe T1/1aHbl;

TOTOBHOCTh M CTTIOCOOHOCTH K 00pa30BaHUI0 M caM000Opa30BaHUI0 B 00/1acTH (DU3UKHU Ha
TIPOTSDKEHUH BCeU )KU3HM;

6) 5KOJIOrMUeCKOro BOCITUTAHMUS:

c(OpMUPOBAHHOCTh 3KOJIOTMUECKOM KY/BTYDbI, 0CO3HaHHUe I7100a/IbHOTO XapaKTepa 3K0JI0oThyeCKUX
npobewm;

TJIaHUPOBaHUe U OCyIlleCTBIeHUe /1eliCTBUM B OKpY»Katollel cpejie Ha OCHOBe 3HaHUS LieJiel
YCTOMUMBOTO pa3BUTHS UeI0BEUEeCTBa;

paciIpeHue OrbITa JesiTe/TbHOCTH SKOJI0rMYeCKoi HarpaB/IeHHOCTH Ha OCHOBE UMEeRLLUXCS
3HaHUM 10 (HU3UKe;

7) LIeHHOCTH Hay4YHOTO MO3HAHUSI:

c(OpMHUPOBaHHOCTb MUPOBO33pEHUS], COOTBETCTBYIOL|Er0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
(hv3rueCKoU HayKu;



OCO3HaHHMe [IeHHOCTHU HayLIHOI\/,I AedATe/IbHOCTHU, TOTOBHOCTD B IIpOLieCCe N3yUeHUA Cl)I/IBI/IKI/I
OCYIIECTBJIATH MMTPOEKTHYIO U UCC/I€N0BATE/IBCKYHO AedATe/IbHOCTh MHAWBHUAYa/IbHO U B I'DYIIIIE.

METAITPEAMETHBIE PE3YJ/IBTATHI

[To3HaBaTe/bHBIE YHUBEPCA/IbHbIE YUeOHbIe 1eHCTBUS

Ba3oBble oruueckre JeiCTBUS:

CaMOCTOATE/TLHO (POPMY/TUPOBATh U aKTyaM3UPOBATh MPO0IeMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIpe/ieNATh LIe/H JIesiTe/TbHOCTH, 3a/]aBaTh MapaMeTpPhbl U KPUTEPUH UX I0CTYDKEHMS;

BBISIB/IATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPHBAeMbIX (PU3HUeCKUX SBIEHUSIX;
pa3pabarbiBaTh T/IaH perieHus MpobieMbl C yUéTOM aHa/IM3a UMEIOIIMXCSl MaTepraIbHBIX U
HeMaTepUabHBIX PeCypCOB;

BHOCHTb KOPPEKTHBHI B /IeSITe/TIbHOCTD, OLJeHUBATh COOTBETCTBHE PE3Y/IbTaTOB LIeJIsM, OLIeHHUBATh
PUCKH TIOC/Ie/ICTBUN /1eSITe/TbHOCTHY;

KOOPJMHUPOBATh U BBITIOHATE pabOTy B yC/IOBUSIX PeasbHOr0, BUPTYaJIbHOTO U
KOMOMHMPOBAHHOTO B3aUMOZEHCTBUS;

pa3BHBaTh KPeaTHBHOE MBIILIIEHHe TIPY pellieHnH )KU3HeHHBIX TIPo0sieM.

Ba3oBble uccieoBaTebCKUe JeUCTBYS:

B/IaZleTh HAyUYHOW TEPMHUHOJIOTHEH, K/TFOUeBBIMU TIOHSITHSIMH U MEeTOZIaMH (DPM3HUeCKOM HayKH;
B/IaZIeTh HaBbIKaMH yueOHO-MCCIeI0BaTe/TbCKOM U TPOEKTHOM /IesITeTbHOCTU B 00/1aCTH (DU3UKH,
CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOMCKY METOZIOB pellieHus 3a/1au
(hU3MUeCKOTO COfIepKaHUs], TPUMEHEHHIO PAa3/IMUHBIX METOZOB IMO3HAHUS;

B/IaZleTh BUJAMH /IeSITe/TbHOCTH T10 TIOJTyYeHHI0 HOBOTO 3HAaHMSI, €r0 MHTepPIIpeTalyy,
nipeoOpa30BaHMIO U MPUMEHEHUIO B PA3/TUUHBIX YUeOHBIX CUTYalUsIX, B TOM YMCJIe TIPU CO3JaHUH
yueOHbIX TIPOEKTOB B 00/1aCTH (DU3UKHY;

BBISIB/IATH IPUUMHHO-CJIE/ICTBEHHbBIE CBSI3U U aKTya/IM3UPOBATh 3a/lauy, BbIIBUTATh TUIIOTE3Y eé
perIeHust, HAXOJUTb apTyMeHTHI /I/is J0Ka3aTeIbCTBa CBOUX yTBeP)K/IeHHH, 3a/]aBaTh MapaMeTphl U
KPUTEPUU PelLeHus;

aHaIM3UPOBATh MO/TyYeHHbBIE B XO/Ie PeIIeHus 3a/jaud pe3y/IbTaThl, KPUTHUeCKH OL[eHUBaTh UX
JIOCTOBEPHOCTh, TIPOTHO3UPOBATh N3MEHEHHEe B HOBBIX yC/IOBUSIX;

CTaBUTh U (OpMy/TMpOBaTh COOCTBEHHBIE 33/lau B 00pa30BaTeIbHOM JeaTeTbHOCTH, B TOM UHCTIe
TIpU U3yueHnH (PU3MKY;

ZlaBaTh OLIEHKY HOBBIM CHTYAaLMsIM, OLIEHUBAThb IPUOOPETEHHBIN OIIBIT;

YMeTb MepeHOCUTh 3HaHUS 0 (Pr3MKe B TIPAKTHUECKYI0 00/1aCTh KU3HEIeATeTbHOCTY;

yMeTh UHTeTPUPOBAaTh 3HAHMS U3 Pa3HBIX MMPeJMeTHBIX 00/1acTel;

BBIJJBUTaTh HOBBIE WIeH, Tpe/JlaraTb OPUrMHAIbHBIE TTOJX0/bI U PeLleHus;

CTaBUTH NIPO0JIEMBI U 33/1auH, JOMYCKAOLI[He aJbTePHAaTHBHbBIE PellIeHusl.

Pabora ¢ uHdpopmarueii:

B/IaZleTh HaBbIKaMH NOTyueHHst MH(opMaLuu Gr3uveCcKoro cofiep>kaHusi U3 NCTOUHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITE/TbHO OCYIIeCTB/ISATh MOMCK, aHa/Iu3, CUCTEMAaTH3al|i0 U UHTePIIPEeTaL[|0
nH(OpMAaLMK Pa3/TUUHBIX BU/IOB U )OPM TpeJCTaBIeHHUS;

OL|eHMBATh /I0CTOBEPHOCTb UH(OpMaLIUH;

WCII0/Th30BaTh CPe/[CTBa MH(OPMAL[MOHHBIX M KOMMYHHUKAL[IOHHBIX TEXHOJIOTHH B PelleHNH
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U OPraHU3allMOHHBIX 3a/iau ¢ coO/moeHreM TpeboBaHUH
JPrOHOMUKH, TEXHUKH 0€301aCHOCTH, TUTHEHbI, PeCypcocOepe)XxeHus], TIPAaBOBBIX 1 3THUECKUX
HOPM, HOPM WH(OPMaLIMOHHOM 6e30MacHOCTY;

CO371aBaTh TEKCTHI (P3UYECKOTO COZiep>KaHUsl B Pa3/IMYHBIX (popmarax C yuéToM Ha3HaueHuUst
WH(OpMaLIMK U 11e/IeBOM ayAMTOPUH, BEIOMpasi ONTUMa/IbHYIO (hOpMY MpeJCTaBIeHUs U
BU3ya/IM3aliyy.

KoMMyHUKaTHBHBIE YHUBEPCATbHbIE YUeOHbIe 1eHCTBUS:
OCYILLeCTB/IATh 001jeHre Ha YpOoKaX (PM3MKW U BO BHEYPOUHOU /lesiTe/IbHOCTH;



pacrio3HaBaTh MpeJoChUIKA KOH(GIMKTHBIX CUTYalUid U CMsAr4aTh KOH(IUKTI;

PasBEpHYTO U JIOTUUHO MU3/1araThb CBOK TOUKY 3PEHMSI C UCII0/Ib30BaHUEM SI3bIKOBBIX CPEJCTB;
TIOHMMATb ¥ MCTI0/Ib30BaTh MPEMMYIL[eCTBa KOMaH/IHOW ¥ MH/AWBH/yabHOW paboThI;

BbIOMpAaTh TeMaTHUKy ¥ MeTO/bl COBMECTHBIX ZIeMCTBUI C YUETOM OBIIMX UHTEPeCOB U
BO3MO)KHOCTelH Ka)k[|0r0 ujieHa KOJJIeKTUBa;

MIPUHUMATh L]eJId COBMECTHOM [lesiTelTbHOCTH, OPraHr30BbIBaTh U KOOPJUHUPOBATh JeHCTBUS M0 eé
JOCTYDKEHUIO: COCTaBJIATS IJ1aH [IeMCTBUM, pacrpeie/iiTh PO/iv C yU8TOM MHEHUM yUaCTHUKOB,
00Cy>KJaTh pe3y/bTaTbl COBMECTHOM paboThI;

OL|eHMBaTh Ka4eCTBO CBOETO BK/Ia/ja M K)K/I0TO YYaCTHUKA KOMaH/IbI B OOLIHIA Pe3y/bTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

TnpeZijlaraTb HOBbIE MPOEKThI, OLIEHUBATh U/leu C MO3ULIMK HOBH3HBI, ODUTMHA/IBHOCTH,
MpaKTUUeCKOW 3HAYMMOCTH;

OCYIL{eCTB/ISATh TO3UTUBHOE CTpaTerMuecKoe MoBefleHre B pa3IUuHbIX CUTYaLUsIX, IPOSIB/ISATh
TBOpUECTBO U BoOOpakeHUe, ObITb MHULIMATUBHBIM.

PerynsTvBHbIe yHUBepCaibHble yueOHbIe 1eHCTBUS

CamoopraHu3anus:

CaMOCTOSITe/TbHO OCYILeCTB/ISATh TI03HABATe/TbHYIO /1eATeIbHOCTb B 00/1aCTU (PU3KMKU U aCTPOHOMUH,
BBISIB/IATH MPOO/IEMBI, CTaBUTh M (hOPMY/IMPOBATh COOCTBEHHbBIE 3a/jauM;

CaMOCTOSITe/IbHO COCTAaBJIATh TUIaH PellieHusi paCUéTHBIX M KaueCTBEHHbIX 3a/]auy, T/1aH BBITTOTHEHUs
MPaKTU4YeCKOW pabOoThI C YUETOM MMEOLIMXCSI PeCYPCOB, COOCTBEHHBIX BOSMOKHOCTEH 1
TIpeJIIOYTeHU;

[laBaTh OL|eHKY HOBBIM CHUTYaLUsIM;

pacCIIMPsITh paMKH y4eOHOro rpejMeTa Ha OCHOBe JIMUHbBIX TTpeJTIouTeHUiA;

JieslaTh 0CO3HAHHBIA BBIOOD, apryMeHTHUPOBATh ero, OpaTh Ha ce0st OTBETCTBEHHOCTD 3a pellieHue;
OLIeHUBATh MPUOOPETEHHBIN OTIbIT;

Cr1oco6CTBOBaTh (POPMUPOBAHUIO 1 TIPOSIBIEHHIO PYAULINN B 00/1aCTH (U3UKH, TIOCTOSTHHO
TIOBBIILIATH CBOW 00pa30BaTe/bHbIN U KY/IBTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOLIMOHA/IbHBIN UHTEI/IEKT:

JlaBaTh OL|eHKY HOBBIM CUTYaLUsiM, BHOCHUTh KOPPEKTUBHI B [IeSITe/TbHOCTh, OLIeHHBaTb COOTBETCTBHE
pe3yJIbTaToB Lie/isiv;

B/IaJileTb HaBbIKaMH T03HaBaTeIbHOM peduieKCU KaK 0CO3HaHUs COBepIaeMbIX 1eHCTBUM U
MBIC/TUTE/bHBIX MPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBAHUM;

WCTI0/Ib30BaTh NPHéMBI pedieKCHu [171s1 OLIeHKU CUTYalud, BbI0Opa BEPHOTO pelLleHusT;

yYMeTb OL|eHUBaTh PUCKH U CBOEBPEMEHHO NTPUHKUMATh PeLleHHs TI0 UX CHWKEHUIO;

MIPUHUMATh MOTUBBI U apryMeHTHI IPYTUX TIPU aHa/lv3e Pe3y/bTaToB JesATebHOCTH;

NIPUHUMATH Ce0st, TTOHMMasi CBOY HeZIOCTAaTK! U JJOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apryMeHTHI IPYTUX TIPU aHa/lv3e pPe3y/bTaToB esATebHOCTH;

TIPU3HABaTh CBOE TPABO U TIPABO JIPYTHX Ha OLIMOKH.

B mipotiecce A0CTHKeHUsI IMUHOCTHBIX pe3y/IbTaTOB 0CBOEHUsI TIPOTrPaMMBI 110 (pu3UKe /1Jisi YPOBHS
cpefHero ob1rero o6pa3oBaHusl y 00yUaroIXCsi COBEPIIEHCTBYeTCs SMOLMOHA/IbHBIA UHTEJIIEKT,
Tripe/irosiarariiuii ChopMHUpPOBaHHOCTb:

CaMOCO3HaHMS, BK/TFOUAIOI[er0 CIIOCOOHOCTH TIOHUMATh CBOE SMOLIMOHAIbHOE COCTOSTHUE, BUZIETh
HarpaB/ieHUs pa3BUTHsI COOCTBEHHOM 3MOLMOHAMBHOM c(epbl, ObITH YBepeHHBIM B cebe;
CaMOpery/MpoBaHusl, BK/HOUAIOILero CAMOKOHTPO/Ib, yMeHHe IPUHUMAaTh OTBETCTBEHHOCTD 3a CBOE
TIOBe/IeHre, CII0COOHOCTh aJJanTHPOBAThCsl K SMOLIMOHA/IbHBIM U3MEHEHUSIM U TIPOSIB/ISATh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTpeHHell MOTHUBALIMH, BK/IFOUAKOLel CTpeM/IeHHe K JOCTKEeHHUIO 1[eJId U yCIIexy, OITTUMU3M,
VHULIMaTUBHOCTb, yMEHUE [1eMCTBOBATh UCXO/Sl U3 CBOMX BO3MO)KHOCTEN;

IMITaTUH, BK/IFOUarOILel CriocoOOHOCTh TTOHUMAaTh SMOLIMOHAIbHOe COCTOsTHUE APYTUX, YUUTHIBATh
ero MpH OCYIL[eCTB/IeHNH OOIIIeHHs, CITOCOOHOCTD K COUYBCTBHIO U COTIEPEKUBAHUIO;



ConHa/JIbHbBIX HABBIKOB, BK/IFOUAROIIHNX CII0COOHOCTD BbICTPDAWBATL OTHOLIEHHWSA C IPYTUMH JIFO[IbMHU,
3&160TI/ITBC$I, MPOABJIATE UHTEPEC U Pa3pelldTh KOH(b]'II/IKTbI.

I[TPEAMETHBIE PE3YJ/IBTATEI

K koHi1y o6yuenus B 10 kacce ripegMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [IOJDKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTh Y 00YYarOLUXCST YMEHUH:

JIeMOHCTPUPOBAaTh Ha MpUMepax pPojib U MeCTo (PU3KKU B GOPMUPOBAaHWY COBPEMEHHOUM HayuHOU
KapTUHbI MUPA, B Pa3BUTUU COBPEMEHHOM TeXHUKH U TEXHOJIOTMH, B MIPAKTUYECKOU [1eATe/TbHOCTH
Jofei;

YUUTBIBATh TPaHUL[bl IPUMeHeHUsI U3yUeHHbIX (hr3ruecKruX Mojesieili: MaTeprasbHasi TOUKa,
VHeplMabHasi CUCTeMa OTCYéTa, abCOMIOTHO TBEPZOe TeN0, U/ealbHbIN Ta3, MO/ CTPOEHUS
ra3oB, KUAKOCTeN U TBEP/bIX TeJl, TOUeUHbIN 3/IeKTPUUeCKU 3apsi/| TIPU pellieHur pu3ndecKux
3aj1ay;

pacro3HaBaTh Gu3nuecKye siBieHus (TIPOIiecchl) U 00BSICHATh X HAa OCHOBE 3aKOHOB MEeXaHUKH,
MOJIEKY/ISIPHO-KUHEeTUUe CKOM TeOpHUH CTPOEHMSI BellleCTBa 1 JIeKTPOAUHAMUKN: paBHOMEPHOe U
PaBHOYCKOPEHHOE TIPSMOJTMHEHOe JBIKEeHHe, CBOOOZHOE MaJieHre TeJl, IBIKeHHUE T10
OKDY>KHOCTH, UHEPIIUS, B3auMozeicTBUe Tes, Auddy3us, 6pOyHOBCKOe ABMKeHUe, CTPOeHHe
JKUZIKOCTeH U TBEP/BIX Tes, U3MeHeHre 00béMa TeJl TIPYU HarpeBaHUM (OXJIaXK/[€HUH ), TeTITIOBOe
paBHOBeCHe, UCTIapeHre, KOH/eHCalus, T/laB/ieHue, KpUCTa/lsIh3alys, KUlleHue, BJIaXKHOCThb
BO3/1yXa, [OBBIIIEHVe [jaB/IeHUs ras3a [Py ero HarpeBaHuu B 3aKPbITOM COCY/ie, CBS3b MeXIY
rapamMeTpaMK COCTOSIHMs Fa3a B U30MPOLeCcax, 3/IeKTpr3alius TeJl, B3auMo/leliCTBUe 3apsifioB;
OTMCHIBaTh MeXaHWYeCKoe ABMXeHHe, UCTI0Nb3ys (hr3nuecKre BeJTMUMHbI: KOOPAUHATA, MyTh,
riepeMellleHre, CKOPOCThb, YCKOpeHUe, Macca TeJsia, CrJjia, UMITY/IbC Tesla, KHHeTU4YeCKasi SHeprus,
TIOTeHIMaIbHast YHEePTHysl, MexaHnJeckast paboTa, MexaHHuueCKast MOIITHOCTh; TIPU OMMCAaHUN
TIPABWILHO TPAKTOBATh (hH3UUeCKU CMBIC/T UCTIONb3YeMbIX Be/TMUKH, X 0003HaUeHUsI U e JUHUILIBI,
HaX0JUTb (POPMYJIbI, CBS3bIBAIOLLME JAaHHYI0 (M3UUECKYH0 BeJIMUMHY C APYTHMU BeTMUMHAMUY;
OMUCHIBATh W3yUeHHbIe TeIJIOBbIe CBOVMCTBA TeJl U TeIIOBbIe SIBJIeHUs], UCIT0/Ib3Ysl (hr3ndecKue
BeJIMUMHBL: [laB/IeHue rasa, TeMreparypa, CpeiHss KUHeThUUeCKast SHeprys XaoTUueCcKoro IBUKeHuUs
MOJIEKYJI, CpeJHEKBapaTUYHasi CKOPOCTb MOJIEKYJI, KOJIMUEeCTBO TEIJIOThbl, BHYTPEHHSIsI SHEpPrus,
pabora rasa, K03QPUIIMEHT 10JIe3HOTO IeHCTBYS TETUIOBOTO J[BUTATE/IS; TIPH OMMUCAHUN TIPAaBUIbHO
TPaKTOBaTh (PM3NUECKHI CMBIC/T UCITO/Ib3YEMbBIX BEIMUMH, UX 0003HaUeHUS U eIMHULIbI, HAXOAUTh
(hopMyibl, CBSI3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BeJIMUUHY C IPYTUMU BeJTMUUHAM;

OMUCHIBATh W3yUeHHbIe 37IeKTPUUeCcKre CBOMCTBA BelljeCTBa U 3/IeKTpuUecKue siBjieHus (TIpoLiecchl),
WCTO/b3ys (hr3ruecKre BeJIMUUHBI: 3/IeKTPUUeCKUM 3apsif], 37IeKTpUUecKoe 1oJie, HarpsbkKEeHHOCTh
T10JIs1, TIOTeHL|1aJl, pa3HOCTb MOTeHI[Ma/I0B; MIPU ONTMCAHWU MPaBU/ILHO TPAKTOBATh (PU3HUeCKU
CMBICJT UCTTOJTb3yEeMBIX BeJIMUMH, UX 0003HaUeHUsI U e/JUHUILIbI; YKa3bIBaTh (POPMY/IbI, CBS3bIBAIOIILE
JlaHHY10 (DU3NUeCKYI0 BeJIMUMHY C [PyTUMHU BeJTMUMHAMU;

aHa/M3UpPOBaTh (pr3rUecKue MpoLeCcChl U SIB/IeHUs, UCTIOMNb3Ys (hr3rueCKre 3aKOHbI U TIPUHLIUTIBI:
3aKOH BceMUpHOTo TsiroTeHwus, 1, II u 11l 3akoHbl HbrOTOHA, 3aKOH COXpaHeHUsT MeXaHWue CKOH
SHEepruu, 3aKOH COXPaHeH!s UMITYJIbCA, IPUHLUIT CYIIePIIO3ULIMU CHJI, TIPUHLIUII PaBHOIIPABUS
VMHepLUA/IbHBIX CUCTEM OTCYETA, MOJIEKY/IIPHO-KUHETUYE CKYHO TEOPUIO0 CTPOEHUS BellleCTBa,
ra3oBble 3aKOHBI, CBS3b CPe/JHe KUHEeTUUeCKOW HEePTUH TEIJIOBOTO IBUXKEHUS] MOJIEKYJT C
abCoMIOTHOM TeMIiepaTypoH, MepBbIi 3aKOH TePMOJUHAMMKH, 3aKOH COXPaHeHUsI 3/IeKTPUUe CKOTO
3apsifia, 3ak0H KysoHa, mpy 3TOM pa3nyarh C/I0BeCHYH0 (JOpPMY/IUPOBKY 3aKOHa, ero
MaTeMaTHueCcKoe BhIpakeHHe U YCI0BUs (TpaHUI[bl, 00/1aCTH) MPUMEHUMOCTH;

0OBSCHSATH OCHOBHBIE TIPUHIIUIIBI I€HCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOKCTB;
pa3nMuaTh yCI0BUS UX 6e30TacHOr0 UCTOMb30BaHUS B TIOBCEIHEBHOM »KU3HM;

BBITIO/THATh SKCII@PUMEHTHI 110 UCC/IeZloBaHNI0 (hr3UueCKUX SIBJIEHUM 1 TIPOL[eCCOB C
WCTI0/Th30BaHUEM TIPSIMBIX M KOCBEHHBIX M3MePeHUM, TIpU 3ToM (OpMY/IUPOBATh TIpob/ieMy/3aauy 1
TUTIOTe3y y4eOHOTo SKCIIepuMeHTa, COOMpaTh YCTaHOBKY M3 MPeJJIOKeHHOTO 000pyA0BaHMs,
TIPOBOJUTE OTBIT U (POPMYJIMPOBATh BbIBOAbI;



OCYIIeCTBJISATH NPSIMbIe M KOCBeHHbIE M3MepeHHsT pU3nyeCcKUX BeJIMYMH, TIPU 3TOM BBIOWPATh
OTITUMaJTbHBIN CII0C00 U3MepeHHs U UCI0/hb30BaTh U3BeCTHbIE METO/IbI OLIeHKU TIOTPeIIHOCTel
Vi3MepeHUl;

MCCJIe/IOBATh 3aBUCUMOCTU MeXy (hr3rueCKUMU BeJTMYMHAMH C UCTIO/Ib30BaHUEM TPSIMbIX
M3MepeHHi, TIPY 3TOM KOHCTPYHPOBAaTh yCTAaHOBKY, PUKCHUPOBATh Pe3y/IbTaThl TIO/TyUYeHHOU
3aBUCUMOCTH (U3NUeCKHUX BeJIMUMH B BU/ie TabuL ¥ TPadUKOB, JiesiaTb BBIBO/BI 110 pe3y/ibTaTaM
VICCTIeZIOBaHNST;

cobsroaTh TipaBrIa 6e30MacHOro Tpy/a Mpy MpoBe/IeHUH UCCIe0BaHUM B PaMKax yueOHOTo
9KCIIepPUMeHTa, yueOHO-1CCIIe/I0BaTe/TbCKOW 1 ITPOEKTHOM /IesiTe/TbHOCTH C UCTI0/Ib30BaHUEM
M3MepHUTe/IbHBIX YCTPOUCTB U JabopaTopHOro 000py/j0BaHuS;

periaTh pacuéTHBIE 33/1auM C IBHO 33/[JaHHOU (hH3MUeCKON MOZebI0, UCIOMb3ys (hr3nuuecKue
3aKOHBI ¥ TIPUHLIUIIBI, HA OCHOBE aHa/iM3a YC/I0BUS 3a/laud BeIOMpaTh (hr3UyecKyro Mo/ieb,
BBIZIEJISTh (PU3MUECKHe BeIMUMHBI U ()OPMYJIbI, HeOOXOAMBIe [Iisl €€ PelleHus], TPOBOJUTH PAaCUEThI
Y OL|eHMBaTh PeaibHOCTb TIOyYeHHOr0 3HaueHUs (pr3UyeCcKoil BeJTMUKHbI;

peliaTh KaueCTBeHHbIE 3a/Iaui: BHICTPAUBATh JIOTUUECKH HETIPOTUBOPEUHBYIO LIETT0UKY
pacCy’K/ieHu# C Oropoi Ha U3yUyeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (pU3nUeCKue siBIeHUs;
MCTI0/Th30BaTh TIPH pellieHrnH yueOHBIX 3a7jay COBpeMeHHbIe MH(OPMALMOHHBIE TeXHOIOTHH /IS
TIOMCKa, CTPYKTYPUPOBAHUsI, UHTEPIIPeTalluU U Mpe/iCTaB/ieHus: yueOHON 1 HayuHO-TIOMY/ISIPHOM
nH(OpMaLMH, TIOTyUeHHOW U3 Pa3/IMYHbIX NCTOYHUKOB, KPUTHUYECKH aHaIM3UPOBATh TI0/TyYaeMyto
VH(OpMalHIo;

TIPUBOZIMTH MTPUMeEPHI BK/Ia/la POCCUMCKUX M 3apy0OeKHBIX YUEHBIX-(DM3HUKOB B pa3BUTHE HayKH,
00BbsiICHEHMe TIPOLIeCCOB OKPY>KAaIOLL[ero MUpa, B pa3BUTHe TEXHUKU U TEXHOJIOTHIA;

MCTIO/Th30BaTh TeOpeTHYeCcKre 3HaHUs 110 (hH3MKe B TIOBCEHEBHOU JKU3HU [|/Is1 00ecIieueHust
6e3omacHOCTH TIpY oOpallieHrH C IpUbopamMu ¥ TEXHUUYECKUMH YCTPOMCTBAMHU, JIJIsi COXPAHEHUsT
370pOBbsI ¥ COOJTIOZIeHNs HOPM 9KOJIOTHYeCKOTO TTOBeZIeHHsI B OKPY Karolllel cpeie;

paboTaTh B IpyIirie C BbIMOJHEHUEeM Pa3/IMUHbIX COL[MAIbHBIX POJeid, MyIaHUpOBaTh paboTy IPyTIIbI,
paLiOHaIBHO pacIipeZensaTb 00s3aHHOCTH U TJIAHUPOBATh AesATeIbHOCTh B HeCTaH/JapTHBIX
CUTyaLUsiX, a/leKBaTHO OL[€HUBATh BK/Ia/| Ka’K0r0 U3 YUaCTHUKOB I'PYTIIbLI B pellieHe
paccMaTpuBaeMoi Mpob/IeMBl.

K koH11y 00yuenusi B 11 Kacce npeiMeTHbIe pe3y/bTaThl Ha 6a30BOM YPOBHE JI0/DKHBI OTPaXkaTh
copMHUPOBaHHOCTH y 00YYAIOIIMXCST YMEHHIM:

JIeMOHCTPUPOBATh Ha MIPUMepax pojib U MeCTo PU3MKHU B (POPMUPOBAHUY COBPEMEHHOW HayuHOU
KapTUHBI MHPa, B Pa3BUTUH COBPEMEHHOW TeXHUKH 1 TEXHOJIOTHH, B IPaKTUUYeCKOM /IesiTeTbHOCTH
JIFOZie, 11eJI0CTHOCTD Y eJUHCTBO (U31UeCKOW KapTUHBI MUPa;

YUUTBIBAaTh TPAHMUL{bl IPUMEHEHHs N3yUeHHbIX (pr3ndeCcKUX MoZie/ield: TOUeUHbIA 3/IeKTprYe CKUIA
3apsijl, Jiyu CBeTa, TOUeuHbI UCTOYHUK CBETA, si/ilepHasi Mo/ie/lb aToMa, HYK/IOHHasi MO/[eJlb
aTOMHOTO si7ipa TpY peleHny GU3NUeCcKrX 3a/ay;

pacrio3HaBarh Gu3nuecKye siBjieHus (MpoLecchl) U 0OBSCHITh UX Ha OCHOBE 3aKOHOB
3/1eKTPO/IMHAMUKY 1 KBAaHTOBOM (DM3MKU: 3/1eKTPHUYeCKasi POBOAVMOCTb, TETJIOBOE, CBETOBOE,
XUMUYeCKoe, MarHUTHOe /IeCTBUS TOKa, B3aUMO/IeCTBHEe MarHUTOB, 3/IeKTPOMarHUTHast
WH/YKLWS, eliCTBYe MarHUTHOTO TIO/SI Ha TIPOBO/IHUK C TOKOM U JIBMDKYLIMIACS 3apsif,
3/IeKTPOMarHuTHbIe KosiebaHusl ¥ BOJTHBI, TIPSIMOJIMHeHOe pacripoCTpaHeHue CBeTa, OTpa)keHHe,
nipesioM/ieHue, MHTepdepeHLys, Audpakys v MOoasSpU3aLis CBeTa, AUCTIepCHs CBeTa,
dhoToanektpruueckuii 3pdexT (hoTtosddekT), cCBeTOBOE AaBreHUe, BOSHUKHOBEHUe JTMHeHUaToro
CIIeKTpa atoMa BOAOPO/ia, eCTeCTBeHHas ¥ UCKYCCTBeHHasl PaJJi0aKTHBHOCTE;

OTMChIBaTh W3yueHHbIe CBOMCTBA BelljeCTBa (3/IeKTpUUeCcKre, MarHUTHbIe, OITTHUeCKUe,
3/IeKTPUUECKYIO TIPOBOJAVMOCTD Pa3/IMYHBIX CPeJ) ¥ JIeKTPOMarHUTHbBIE sIBJIeHHs (TTPOLIeCChl),
UCTIO0/b3Ys (hr3rUecKre BeJTMUMHbI: 3/IeKTPUUeCKUi 3apsi/i, CUjla TOKa, 3/IeKTpUUecKoe HarpshkeHue,
3/IeKTPUUEeCKOe COTIPOTHBI/IEHHE, Pa3HOCTh MOTEHLMA/IOB, 3/IeKTPOBIDKYII[ast CH/la, paboTa TOKa,
WH/IyKL1sl MarHATHOTO 110J1s1, chjla Amriepa, cvna JlopeHiia, MHAYKTUBHOCTb KaTYIIKH, SHeprus
3/IEKTPUUECKOTO ¥ MAarHUTHOTO T1071el, TIepPUO/, ¥ YacToTa KosiebaHui B KosiebaTelbHOM KOHTYPE,
3apsi/i ¥ CMJ/Ia TOKa B TIPOLiecCce TapMOHUUECKHX 1eKTPOMAarHUTHBIX KosiebaHuH, poKycHoe



pacCTosiHUe U ONTHUYeCKasi CHIa JIMH3bI, TP OTTMCAHUH MTPaBUIbHO TPAKTOBATh (Pri3ndeCKUid CMBICT
WCII0/Th3yeMbIX BeJIMUMH, MX 0003HAUEHUS U eIMHUILIbI, YKa3bIBaTh (YOPMYJIbI, CBSI3bIBAIOIIHE
JAHHYIO (GU3MUEeCKYI0 BeJTMUMHY C IPYTHMH BeTWYMHAMUY;

OTUCHIBAaTh U3yUYeHHbIE KBAHTOBBIE SIBJIEHHUS U TIPOLIECCHI, UCTIONb3Ys (PU3UUYeCKUe BeJTMUNHBI:
CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJIH, /I/TTHA BOJIHBI M YaCTOTA CBETa, SHEPTHs U UMITY/IbC (POTOHa,
TIepyro/ TI0/Typaciiazia, SHeprusi CBS3M aTOMHBIX sifiep, TP OMHUCAHWU MTPAaBU/IbHO TPAaKTOBATh
(bu3MUeCKUI CMBIC/T UCTIOMb3yeMbIX BETMUWH, UX 0003HaueHHs U eJUHULIbI, YKa3bIBaTh (JOPMYJIH,
CBSI3BIBAIOLIME IAHHYIO (PU3UYECKYIO BeJTMUMHY C JPYTUMU BeJTMUMHAMH, BBIUKMC/ISTH 3HAYEHHUE
(hr3urueCKoil BeJTMUKHBI;

aHaIM3UPOBaTh U3NUeCKHe TIPOLECCHI U SIB/IEHUSI, UCTIONB3Ys (PU3HUeCKe 3aKOHbI U TIPUHLIUTIBL:
3akoH OMa, 3aKOHBI IT0C/Ie/]0BaTeIbHOTO U Tlapasiyie/IbHOTO COeJUHEeHHS] TPOBO/IHMUKOB, 3aKOH
IIxoynsi—JleHrla, 3aKOH 3/IeEKTPOMAarHUTHON MHAYKIMHY, 3aKOH TIPSIMOJIMHEHOTO PaclipOCTPaHeHUSI
CBeTa, 3aKOHBI OTP)KEHHSI CBETa, 3aKOHBI TIPeIOMJIeHUsI CBeTa, YpaBHeHWe DUMHIITeHa /IS
(doTtosddekTa, 3aKOH COXpaHEHHs] SHEPTUH, 3aKOH COXPaHEHHsT UMITYJTbCa, 3aKOH COXPaHEHHUSI
3/IEKTPUUECKOTO 3apsifia, 3aKOH COXPaHeHHsI MaCCOBOTO YKMC/Ia, TIOCTy/aTel bopa, 3akoH
PaJM0aKTUBHOTO pacrazia, Mpy 3TOM pa3/inyaTh CJIOBECHYIO (DOPMY/TMPOBKY 3aKOHa, €eTo
MareMaTh4yecKoe BhIpaKeHHe U YC/I0BUs (TPaHULIbl, 00/1aCTH) MPUMEHUMOCTH;

OTIpe/ie/IATh HarpaB/ieHWe BeKTOpa WHAYKIMHA MarHUTHOTO TI0JIsl IPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa v cusiel JIopeHiia;

CTPOUTH U OTIMCBIBATh U300pakeHHe, COo3/laBaeMoe TJIOCKUM 3epKajioM, TOHKOM JINH301;
BBITIO/THATE SKCTIEPUMEHTHI 110 UCC/IeZ0BAHMIO (PU3MUeCKUX SIBJIEHUH 1 TPOL{ECCOB C
WCITI0/Tb30BaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUIA: TIPY 3TOM (hOpPMY/TMPOBATh MPobieMy/3aauy u
TUTIOTe3y y4eOHOTo SKCIiepuMeHTa, COOMpaTh YCTaHOBKY M3 MPeJJIOKeHHOTO 000pyI0BaHMs,
TIPOBO/IUTH OITBIT U ()OPMY/TUPOBATh BHIBO/IBI;

OCYIIeCTBJISATH NPSIMbIe M KOCBeHHbIE M3MepeHHsT pU3nyeCcKUX BeJIMYMH, TIPU 3TOM BBIOWPATh
OTNTUMaJIbHBIN CrI0CO0 U3MepeHUsI ¥ MCII0/Ib30BaTh U3BECTHBIE METO/Ibl OLIEHKHU TIOTPELTHOCTeH
Vi3MepeHnl;

WCC/IeZIOBaTh 3aBUCUMOCTH (PU3UUECKUX BEJTUUWH C UCIOIb30BAaHHEM TIPSMBIX U3MepeHHU: 1pu
3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCUPOBATh Pe3y/IbTaThl IOyYeHHOM 3aBUCUMOCTH
(u3NUeCKUX BeJIMUWH B BU/le TaO/UL] ¥ TPa(UKOB, /1e/1aTh BBIBOZBI 110 Pe3y/IbTaTaM UCC/Ie[OBaHMS;
cobOsroaTh TipaBrIa 6e301MacHOTo TPY/ja MPH MPOBe/IEHUH UCCIeN0BaHUM B PAMKax yueOHOTOo
JKCIepUMeHTa, yueOHO-UCCIIe/I0BaTe/TbCKOW Y TPOEKTHOM /IeSITe/TbHOCTH C UCTI0/Tb30BaHUEM
W3MepUTE/TbHBIX YCTPOUCTB U labopaTopHOro 000pYy/10BaHuS;

pelaTh PaCUYETHBIE 3a/lauu C SIBHO 3a/IaHHOM (hH31UeCKON MO/Ie/TbIO, UCTTIO/B3Ys (pr3ndecKue
3aKOHBI ¥ TIPUHLIMTIBI, HA OCHOBE aHa/Ii3a yC/I0BUS 3a/jaui BEIOMpaTh (pr3ndecKyro MOJieb,
BBIJIEJIATH (PU3UUECKUe BEeTMUMHBI U (DOPMYJIbI, HEOOXOAUMBIE [I/isl €€ PeIIeHUs], TPOBOJUTH PACUETHI
¥ OLIeHUBATh PeaJbHOCTD TIOTyUeHHOTO 3HaUeHUs (PU3MUeCKOi Be/TMUHUHB;

pelaTh KaueCTBeHHbIE 3a/JaUi: BbICTPAMBaTh JIOTHYECKH HETTPOTUBOPEUMBYIO I1EITOUKY
PacCy’>KIeHuI C OMOPOM Ha W3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pri3nUecKye siBJIeHuS;
WCII0/Th30BaTh TP PellieHnH yueOHbIX 3a/ja4 COBPeMeHHbIe MH(POPMALMOHHbBIE TeXHOIOTHH /IS
TIOMCKA, CTPYKTYPHUPOBAHUsI, MHTEPITPeTaly U TIpe/ICTaB/IeH s yueOHOW 1 HayUHO-TIOMY/ISIPHOM
WH(OpMaLIMH, TIOTyUeHHOU U3 Pa3/InYHbIX NCTOUYHUKOB, KPUTHUYECKH aHATM3UPOBATh T0/TyYaeMyto
vHbopMaluio;

OOBSICHATH TIPUHLMITLI A€HCTBYS MAIlIMH, TPUOOPOB Y TEXHUYECKUX YCTPOUMCTB, Pa3/iuaTh YC/IOBUS
mx 06e301acHOTo MCII0/IH30BaHUsI B TIOBCEHEBHOM JKU3HM;

TIPUBO/IMTH MTPUMeEphI BK/IaZla POCCUHMCKUX M 3apy0OesKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B
00BsICHEHHE TIPOLIeCCOB OKPY’KaroIL[ero MHUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

WCII0/Th30BaTh TEOPETUYECKUE 3HAHUS IO (PH3HKe B TIOBCETHEBHOM XKU3HU [Ijisl 00ecrieueHust
Be3oracHoOCTH TIpU obOpaltieHuH ¢ MPUOOPaMu U TEXHWYeCKUMH yCTPOMCTBaMU, /IS COXPaHEeHHsT
370pOBbsI U COOJTIOIEHNsT HOPM KOJIOTHYEeCKOTO TTOBEZIEHUSI B OKPY>Kalollel cpe/ie;

paboTarh B TpyTIIe C BLIMOJHEHHEM Pa3/IMUHbIX COLMAIbHBIX POJieH, TVIaHUPOBaTh paboTy TPyTIIbI,
paLMOHa/ILHO pacrpe/esisiTh 00sI3aHHOCTH Y TVIAHUPOBATh JeSITeIbHOCTh B HECTAHAAPTHBIX



CUTyalUsTX, a/IeKBaTHO OL[€HWBATh BK/Ia/| K&’KOTO U3 YUaCTHUKOB I'PYTIITHI B PellieHe
paccmaTprBaeMoii Ipo0JIeMBI.



TEMATNYECKOE IIVTAHMPOBAHUNE

10 KJIACC
KosinuecTBO 4acoB (D/1IeKTPOHHBIEe
Ne [HanmeHOBaHMe pa3esioB U TeM 11(poBbIe)
I/T1 [IPOrpaMMBbl Bcero KonrpommHeie  [IpaTimeckue oOpa3oBaTesbHbIE
PabOoThHI paboThI DeCypChbi

Pasgen 1. PUU3VKA 1 METOIbl HAYUYHOI'O ITO3HAHUA
11 Du3MKa 1 MeTo/bl HAyYHOIO ’

[103HaHYSI
Wroro no pasgeny 2
Pazgen 2. MEXAHUKA
2.1 [Kunemaruka 5
2.2 |luHamMuKa 7
2.3 [BakoHBI COXpaHeHUs B MexaHUKe |6 1 1
Wroro o pasgeny 18
Pasgen 3. MOJIEKYJIAPHAA ®U3NKA U TEPMOJVUHAMUKA
31 (OCHOBBI MOJIEKYJISIPHO- 9 1

KIHEeTUYeCKOM TeOpUU
3.2 |OCHOBBI TEPMOAUHAMUKU 10 1
33 ArperaTtHble COCTOSIHUS 5

BelliecTBa. Pa30Bbie Mepexobl
Wroro 1o pasgeny 24
Pasgen 4. JJIEKTPOAMHAMUKA
4.1 |DnekTpocTaTvka 10 1 1

[TocTOSIHHBIN 3/1eKTpUUeCKU
4.2 TOK. TOKYU B pa3nnnglx cpefax 12 1 1
Wroro o pasgeny 22
PesepBHOe Bpems 2
OBIIIEE KOJIMYECTBO YACOB 68 4 4
10 ITPOI'PAMME




11 KJIACC

[KosmmuecTBO UacosB

O/1eKTPOHHbIE

Ne [HanmeHoBaHMe pasziesioB U urdpoBbie)
/T [TeM TpOrpaMMBI Beero  [\OHTPO/bHBIE  [IAKTUYECKHE 53 0pare s ppe
paboThI paboThI DeCypChbI
Pasgen 1. SJIEKTPOAVMHAMUKA
arHUTHOE T10JIe.
1.1 [PnekrpomarHuTHas 11 1 3
HAYKLMS
Wroro no pasgeny 11
Pazgen 2. KOJIEBAHUA 1 BOJIHBI
exaHu4yeckKve u
2.1 prnekTpoMarHuTHbIE 9 1
onebanust
99 IMexaHnueckue 1 5 1
B/IEKTPOMAarHUTHbIE BOJTHBI
2.3 Onruka 10 3
Wroro no pasgeny 24

Paszien 3. OCHOBBI CITELIMAJTBHOM TEOPUY OTHOCUTEJIBHOCTU

31 (OCHOBBI CIleljuaabHOM 4 1
TeOpUY OTHOCUTEJIbHOCTH

Wroro 1o pasgeny 4

Pazgen 4. KBAHTOBASA ®U3NKA

41 (/1eMeHTbI KBaHTOBOU 6
OITUKH

4.2 (CtpoeHue aToma 4

4.3 |ATOMHOE SO 5

Wroro no pasgeny 15

Pazpen 5. SJIEMEHTBI ACTPOHOMUN N ACTPO®PU3NKU

51 (D/1eMeHTbl aCTPOHOMUU U 7 1
acTpoU3MKU

Wroro 1o pasgeny 7

Paspen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 |O6o6ma}oLuee roBTopeHue (4
Wtoro 1o pa3zgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 4 v

YACOB IIO ITPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE
10 KJIACC

Ne
n/
I

[Tema ypoka

[KosimmuecTBO YacoB

Bcero

[KoHTpO/IbHBIE
pPaboThHI

[ IpakTHUeckue
paboThI

/TaTa
13y YeHUs]

OJIeKTPOHHbIE

L1(pOBbLIE
oOpa3oBaresbHbIe

pecypchbl

(Dur3KKa — HayKa 0 TIpUpoZe.
HayuHble MeTOzbI [T03HAHUS
OKpY’Karolero Mupa

Ponb 1 MecTo PU3MKHU B
(bopMUpOBaHUM
COBpeMEeHHOU HayuHOU
KapTUHBI MUDa, B
MpaKTHUUeCKOM /1eTeIbHOCTH
Trozieit

[MexaHuueckoe BUXKeHUe.
(OTHOCUTETBHOCTD
MeXaHUUeCKOTO JBYKEHUSI.
[TepeMelLieHHE, CKOPOCTB,
yCKOpeHue

PaBHOMEpHOe
MPSIMOJIMHEMHOE JBIKEHUe

PaBHOYCKOpeHHOe
MPSIMOJIMHEMHOE [IBIKeHHe

CBoOOJHOE TIaZieHHe.
YckopeHre cBOOOZHOTO
MazieHust

KpuBO/IMHENHOE IBU)KEHYe.
JIBI)KeHME MaTepUaJTbHOU
TOUKHU T10 OKPY>KHOCTH

[ IpUHLIMIT OTHOCHUTE/ILHOCTH
["amunes. HepuuaibHbIe
cucTeMbl OTcueTa. [1epBbIit
3akOH HbroTOHA

Macca Tena. Cuna. [IpyuHuun
Cyrneprio3uuyy cui. Bropoun
BakOH HeroToHa aj1s
MaTeprUaJbHOM TOUKU

10

Tpetunii 3akoH HbtoTOHAa /151
MaTepUasbHbIX TOUeK

11

3aKOH BCEMUPHOI'0
TaroteHus. Cuma TsDKeCTH.
[lepBast kocMUYeCKas
CKOPOCTb

12

Cusia yripyroctu. 3akoH
['yka. Bec Tena

13

Curna Tpenusi. KosguimeHt
rpeHus. Cuna
COTIPOTUB/IEHUS TIPU




IBIDKEHWH TeJjla B XKUAKOCTHU
11711 I'a3e

14

[TocTynaresnpHOe U
BpalliaTe/IbHOe JBMKeHUe
QAOCOTFOTHO TBEPZIOTO Teia.
[MomeHT cuibl. [1nedo cusbl.
YcoBus1 paBHOBeCHs
TBEPJOro Tesa

15

lIMnynbC MaTepyanbHON
TOUKH, CHUCTEMBI
MaTepHaJibHbIX TOUEK.
IMITy/IbC CU/TBI. 3aKOH
COXpaHeHMsI UMITyJIbCa.
[PeakTHBHOE [IBH)KEHUE

16

PaboTa ¥ MOIIIHOCTb CHJIBI.
[KuHeTnueckas sHeprus
MaTeprUaJbHOM TOUKHU.
TeopemMa 006 U3MeHEeHUH
KYHeTHYeCKOW SHepruv

17

[ToTeH1[ManbHAas SHEPrys.
[ToTeHLManbHAs SHeprus
yTIpyTo Ae(opMHUPOBaHHOU
npy>kuHbl. [loTeHIManbHas
bHeprust Tea BO/IM3H
[TIOBEPXHOCTH 3eMJ/Iv

18

[loTeHLMa/bHbBIE U
HeroTeHIa/IbHbIe CHJIbI.
CBs13b pabOTHI
HEeroTeHI[Ma/IbHbIX CUJT C
13MeHeHVeM MeXaHUueCKOM
PHEpryuy CUCTeMBI TeJl. 3aKOH
COXpaHeHUsT MeXaHWueCKOH
OHepPruu

19

/TabopaTopHast paboTa
«ccnenoBaHve CBSI3U
pPaboThI CUJTBI C U3MEeHEeHUeM
MeXaHUUYeCKOUM SHepryU TeJia
Ha TIpYMepe PaCTSHKeHUsT
Pe31HOBOT'O >KI'yTa»

20

[KoHTponbHast paboTa 1o
TeMe «KruHeMmaTHKa.
[InHaMUKa. 3aKOHbI
COXpaHEeHUsI B MEXaHUKE»

21

(OCHOBHBIE T10/I0)KEeHUS
MOJIEKYJISIPHO-KWHETHYE CKOMN
Teopun. bpoyHOBCKOe
nBrkeHve. Juddysus

22

X apakTep JABWKeHUS U
B3aMO/eHCTBHS YaCTHL]
BelllecTBa. Mogenu




CTPOEHUS ra30B, KUJKOCTEN
1 TBEPABIX Tejl

23

[Macca monekysn. KonvuectBo
BeliecTBa. [locTosiHHasA
ABOrazipo

24

[TeriOBOE paBHOBECHE.
[TemmniepaTypa u eé
i3mepenue. [kana
remrmeparyp Llenbcus

25

1 neanbHbI ra3 B MKT.
(OcHoBHOe ypaBHeHre MKT

26

AGCOTFOTHAs TeMITeparypa
KaK Mepa Cpe/iHei
KIHeTHYe CKON SHepruu
IBYDKEHUST MOJIEKY/L.
YpaBHeHUe MeHzeneeBa-
KnaneiipoHa

27

3akoH [lasibToHa. ['a30BbIe
BaKOHBI

28

/TabopaTopHast paboTa
«IccnemoBanue
BaBUCHMOCTH MEXIY
apamMeTpamMH COCTOSTHUST
pa3peXkKeHHOTo ra3a»

29

l13011poLieccel B ueajlbHOM
rase U Ux rpaduueckoe
Mpe/iCTaB/l1eHUe

30

[BHyTpeHHsIs SHeprus
TepMOIHAMUUEe CKOU
CUCTeMbI U CITIOCOOBI eé
3MeHeHus. KomuecTBo
TEeryIoThI U paboTa.
BHYTpeHHss1 SHeprus
0[JHOaTOMHOTI'0 H/lea/IbHOTO
rasa

31

Bubl Teruionepenaun

32

YnenwHas TeryioéMKOCTh
BelliecTBa. KonuecTBo
TeTUIOThI MPU
Teruionepezaayve.

A 1rabaTHBIN Mpoliecc

33

[TepBbIii 3aKOH
TepMOJMHAMUKH U €ro
MprUMeHeHHe K
130T1pOLieccam

34

HeoO6paTiMOCTh MPOLIeCCOB
B niprpoze. Bropoiu 3akoH
TepPMOJMHAMUKU

35

[TpyuHuyn pelicteus 1 KII1,
TeIrJIOBOU MalllMHbI




36

[Tvik1 KapHo u ero KIT/T

37

(OKosT0rHYecKre pob6/IeMbl
Ter/I09HepreTHKH

38

O6001aroIHi YPOK
«MornekynsipHasi pU3MKa.
(OCHOBBI TEpPMOAVMHAMUKI»

39

KoHTposibHast paboTa 1o
reMe «MosieKynsipHas
brsrika. OCHOBBI
TePMOIMHAMUKID

40

[TapooOpa3oBaHue U
KOHAeHcauus. Vcrapenue u
KATIeHUe

41

AGCostoTHas U
OTHOCHUTe/IbHas BJIA)KHOCTh
BO3ayXa. HachllljeHHbIM nap

42

IBEépOe TeJto.
Kpucrannnyeckve u
amMop(dHbIe Terna.
AHW30TPOITHSI CBOUCTB
KpUCTa/I0B. JKuakue
KprcTasabl. CoBpeMeHHbIe
MaTepualibl

43

[InaBneHue U
KpYCTa/UIU3aLus. YeapHas
TerI0Ta MiaB/JAeHusl.
Cybmumariyst

44

YpaBHeHMe TerjioBoro
OaaHca

45

(D/1eKTpU3aLus Tesl.
OnekTprueckny 3apsg. [Isa
BY/IA S7IeKTPUYECKUX

Bapsi/iOB

46

[ IpOBOJHUKY, IU3TEKTPHUKU
11 [10/TyTIPOBOJHUKU. 3aKOH
COXpaHEeHUsI 37IeKTPUUYECKOTO

Bapsizia

47

B3aumo/ielicTBUe 3apsifioB.
3akoH KynoHa. ToueuHbli
h/IeKTpUYeCKUH 3apsif

48

HaripsykéHHOCTB
HJIEKTPUYE CKOT'0 TOJIS.

[ TpyHLMI CyTiepro3uLiuu
D/IEKTpUYe CKUX TTOJIeH.
JIHYY HanpsDKEHHOCTH

49

PaGoTa cu
HJIEKTPOCTAaTAYeCKOTO MOJIS.
[ToTeHIMan. Pa3sHOCTB
[MOTEHITAJIOB

50

[IpOBOJHUKY U IU3TEKTPUKU




B 3/IEKTPOCTaTUYeCKOM I1071e.
/TvanekTpruuecKas
[TPOHULIAeMOCTh

51

(D/IeKTPOEMKOCTb.
KonzeHcarop

52

(D/IeKTPOEMKOCTb TIJI0CKOTO
KOH/JleHCaTopa. JHeprus
BapspKeHHOT0 KOH/leHcaTopa

53

JTabopaTopHast paboTa
'I3mepenne
DIIEKTPOEMKOCTH
KOH/JeHcaTopa"

54

[TpyHLMI AeUCTBUS U
MprYMeHeHue KOHZeHCaToOpOB,
KOMTMPOBAJILHOT'O arapara,
CTPYMHOIO MPUHTEpa.
(D/1eKTpocTaTuyeckas
BallUTa. 3a3eM/IeHre
B/IeKTPONpHUOOpOB

55

(DneKTpruueCcKU TOK,
yCJIOBUSI €r0
CyLL{eCTBOBaHUSI.
[TocTosiHHbIM TOK. CHsla
Toka. HaripsokeHue.
CoripoTtus/ieHre. 3akoH Oma
111 y4acTKa Liernu

56

[TocnemoBaresibHOE,
rapasijieslbHoe, CMeLllaHHOe
CoeIUHeHKe IPOBOJHUKOB.
/TabopaTopHast paboTa
«JI3yueHne CMelLlaHHOIO
CoeJMHEeHNs] Pe3UCTOPOB»

0.5

57

PaboTa ¥ MOIIIHOCTh
HJIEKTPUUYECKOT0 TOKA. 3aKOH

/>xoyns-JleHna

58

3akoH Oma /151 TIO/THOM
3aMKHYTOM) 3/IeKTPHUY€eCKON
Ljerii. KOpOTKOe 3aMbIKaHue.
JTaboparopHast paboTa
«3mepenne 3C
MCTOYHUKA TOKA U ero
BHYTPEHHETO
COTIPOTUB/IEHUSI»

0.5

59

Pe3epBHbIl YPOK.
KoHTposibHast paboTa 1o
TeMe " OJieKTpogHaMUKa'" /
Bcepoccurickas
MpoBepoYHast paboTa

60

(O6001aroIHii YPOK
«DJIeKTPOAUHAMUKa» /




Bcepoccurickas
MpoBepoYHast paboTa

61

(D/IeKTPOHHAs TIPOBOAUMOCTD
TBEPABIX METalIOB.
3aBHCUMOCTD
COTPOTUBJ/IEHUS] META/VIOB OT
TemMIeparyphbl.
(CBepXNPOBOAUMOCTh

62

(D1eKTpruYeCKU TOK B
Bakyyme. CBOMCTBa
D/IEKTPOHHBIX TTYUKOB

63

[ To/TyTIpOBOAHUKHA, UX
coOCTBeHHas! ¥ TIPUMeCHast
MpoBOAUMOCTh. CBOMCTBA P
—n-Tepexoza.

[ To/TyTIpOBOJHUKOBEIE
MprOOpPbI

64

(OneKTpruueCcKUil TOK B
pacTBOpax U pacrijiaBax
5/IEKTPOTUTOB.
(D/IeKTPO/IUTAYe CKast
MCCoLaLust. D/IeKTPOIU3

65

(Dn1eKTpruyeCcKUil TOK B ra3ax.
CaMoCTOSTe/TbHBIN 1
HECaMOCTOSITe/IbHBIN paspsif.
[Monnus. I1na3ma

66

DriekTpruecKre MpubOpsI U
yCTPOMCTBA U UX
MMpaKTHYeCKoe TIPUMeHeHHe.
[IpaBWia TEXHUKU
Oe3oracHOCTH

67

[KoHTponkHasi paboTa 1o
TeMe «DJIeKTPOCTaTHKa.
[TocTOSIHHBIN 3/1eKTpUUeCKU
TOK. TOKM B pas/iMuHbIX
cpeaax»

68

Pe3epBHBIN yPOK.
(O60011aroIIHI YPOK I10
remaM 10 ksacca

OBIIEE KO/IMYECTBO
YACOB II0 ITPOI'PAMME

68




11 KJIACC

Ne
1/
I

Tema ypoka

KosmmuecTBO yacoB

Bcero

[KOHTpOJ/TbHBIE
paboThI

[IpakTHUeckue
paboThI

/TaTa
13y YeHUs]

(O/1eKTpOHHbIe

[T1(PPOBLIE
poOpa3oBarebHbIe

peCcypChI

[TocTOsIHHBIE MarHUTHI U
X B3aHMO/IeICTBUeE.
arHUTHOe rosie. Bektop
arHUTHOW MHYKILWH.
WHUM MarHUTHOU

HAYKLAN

IMarauTHOE r0/1e
MPOBOAHUKA C TOKOM.
OrneiT Opcresa.
B3ariMojelicTBre
[POBOJHUKOB C TOKOM

/TabopaTopHast paboTa
«/I3yyeHre MarHUTHOT'O
1OJIs1 KaTYIIKUA C TOKOM»

/TeiicTB®E MAarHUTHOTO
M10/151 Ha TIPOBO/IHKK C
rokoMm. Cuna Amrepa.
TabopaTopHast paboTa
«MlccnemoBanue eMCTBUS
[MOCTOSTHHOTO MarHMTa Ha
PaMKy C TOKOM»

/TeliCTBYie MarHUTHOTO

[10/151 Ha JBYDKYLLYIOCS

BapsUKeHHYH0 YaCTHULLY.

Curna Jlopenua. Pabora
cu/bl JIopeHLja

(D/IeKTpPOMarHUuTHast
MHAYKLUA. IT0TOK BekTOpa
MarHUTHOW MHAYKLWH.
O]C MHAYKLMK. 3aKOH
H/IEKTPOMAarHUTHOM
MHAYKUUM Papajes

JTabopaTopHast paboTa
«MccnenoBaHue sIBJIeHUS
H/IEKTPOMAarHUTHOM
HTYKLIAK»

[ THAyKTUBHOCTS. SIB/1eHKe
caMOMHAYKLMU. DC
CAaMOWH/YKLIMU. DHeprus
MarHUTHOTO T10JIs1 KaTyIlIKU
C TOKOM.
(D/1eKTpOMarHuTHOe 110Jj1e

TexHUYecKHre yCTpOUCTBA
1 UX TIPYMEeHeHue:




MOCTOSIHHbIE MarHUTHI,
5/IEKTPOMarHuThI,
H/IeKTPO/IBUraTe b,

y CKOpUTEH
H/IeMEeHTapHBIX YaCTHL],
MH/IYKLIMOHHAS 11eYb

10

(O6001aroIHii YPOK
«MarsuTHoe 1ose.
(D/IeKTpPOMAarHUuTHast
HZY KL

11

KoHTposibHast paboTa 1o
reMe «MarHurHoe 1noJie.
(D/IeKTPOMAarHUTHast
MH/TYKLIWST»

12

CBOOOIHBIE MEXaHHUEe CKHe
Kosie0aHusI.
["apMoOHUUeCcKue
KonebaHus. YpaBHeHHe
rapMOHUYE CKUX
Konebanuii. [TpeBpaiieHye
OHEPTUU

13

/TabopaTopHast paboTa
«ccnenoBanue
BaBHCHMOCTH TIepro/ia
MaJTbIX KOJIeOaHU rpy3a
Ha HUTH OT JJTUHbI HUTU U
MaCChl Tpy3a»

14

[KonebaTe/bHBIN KOHTYP.
CBOOO/HBIE
B/IEKTPOMAarHUTHbIE
Kosie0aHUs B UleaTbHOM
KosiebaTe/IbHOM KOHTYPe.
AHa/IOrusl MeXAy
MeXaHUueCKUMU U
H/IEKTPOMarHUTHBIMHU
Kosie0aHUSIMU

15

Dopmyna TomcoHa. 3aKoH
COXpaHeHHs SHePTUH B
11/1ea/TbHOM
KorebaTe/IbHOM KOHType

16

[ IpescraBieHue o
BaTyXaroIIUX KoeOaHUsX.
BLIHYK/|eHHbIe
MexaHUUYeCcKue KosiebaHusl.
Pe3oHaHC. BbIHYX/IeHHbIe
H/IeKTPOMarHUTHbIe
KOJ1eOaHMsT

17

[TepeMeHHBIM TOK.
(CrHyCOUa/IbHbIN
repeMeHHbIN TOK.
[MoriiHOCTh TIEPEMEHHOTO




TOKa. AMIUIUTYLHOE U
eliCTBylOIIlee 3HaueHue
CUJIbI TOKA U HallpsDKeHUs

18

TpaHchopmarop.
[Ipon3BOACTBO, Nepesadya U
rotpebieHue
B/IEKTPUUeCKOU SHepruv

19

YcTpoiicTBO U
MpaKTHUYeCcKoe
MpUMeHeHue
H/IEKTPAYECKOTO 3BOHKA,
reHepaTopa repeMeHHOTro
TOKa, TUHUUN
b/leKTporiepead

20

(OKO/IOrMYecKre puCKy rpu
[IPOU3BO/ICTBE
D/IeKTpo3Hepruu. Kynbrypa
1CI10/1b30BaHUs
B/IEKTPO3HEPIUU B
[MOBCeTHEBHOM KHU3HU

21

[MexaHnueCKre BOIHEI,

y CJIOBUS
pacripoCTpaHeHus.
[Teprion. CkopoCThb
pacripoCTpaHeHus U JjIMHa
BOJTHBI. [Torepeunsbie 1
PO/ 0JIbHBIE BOJIHbI

22

3BYK. CKOPOCTb 3BYyKa.
[‘pomMKOCTE 3ByKa. BeicoTa
ToHa. TemMOp 3ByKa

23

(DJIeKTPOMarHUTHbIe
BOJIHBI, UX CBOMCTBA U
CKOpoCTb. I1Ikana
5/IEKTPOMarHUTHBIX BOJTH

24

[ [pyHLIUIIBI paJyUOCBSI3U U
Te/ieBUieHUs. Pa3BuTue
CPEeZCTB CBSA3U.
Paiosiokanus

25

KoHTposibHast paboTa
«KonebaHust ¥ BOSTHBI»

26

[IpssmonrHeliHOe
pacrpocTpaHeHHe CBeTa B
OJHOPOZIHOM Cpefie.
ToueuyHbIi HCTOUHMK
cBeTa. JIyu cBeTa

27

OTpakeHue CBeTa. 3aKOHbI
OTpa>keHUs CBeTa.
[TocTpoeHure U300payKeHUI
B TJIOCKOM 3€epKasie

28

[IpesiomsieHe CBeTa.




[TosiHOe BHyTpeHHee
oTpakeHue. [IpefenbHbBIN
yTOJ1 TIOJTHOTO
BHYTPEHHETO OTpa)kKeHUsI

29

JTabopaTopHast paboTa
«3mepeHue 1ioKasaresst
[peIOMJIEHUST CTeK/Ia»

30

JTuH3el. [TocTpoeHue
11300pa’keHu i B JIUH3e.
DdopMy/ia TOHKOM JIMH3BI.
YBemueHve JIMH3bI

31

/TabopaTopHast paboTa
«VccnenoBaHue CBOMCTB
11300pa’keHHH B JIMH3aX»

32

JTrcriepcus cBeTa.
CNO>KHBIN cocTaB 6e/oro
cBeta. LIBeT.
/TaGopaTopHast paboTa
«HabnroneHve aucrepcuu
CBETa»

33

[1HTepdepeHLMs CBeTa.
[Tndpakiys cBeTa.
[T pakiOHHasl peléTKa

34

[ToriepeuHOCTh CBETOBBIX
BOJH. [Tosisspy3anus ceeta

35

OnTrueckue MpUOOPLI U
yCTPOMCTBA U YCJIOBUS UX
be3011aCHOTO TIPUMeHEeHHs

36

["paHUI[bl TPUMEHUMOCTH
K/TaCCUeCKOM MeXaHHKHU.
[TocTynatel cieriuaabHOU
Teopry OTHOCUTE/IbHOCTU

37

(OTHOCUTEIbHOCTD
OZIHOBPEMEHHOCTH.
3ame/ieHre BpeMeH! U
COKpallleH’e [JIMHbI

38

(OHeprus U UMIYJ/IbC
peSTHBHACTCKOM YaCTULBL.
(CBsA3b MacChl C 3HEpruen u
MMITY/IbCOM. DHEprus
[TOKOSI

39

[KoHTpo/nbpHast paboTa
«Orntrka. OCHOBBI
Criel[MaabHON TeOpuu
OTHOCUTE/TbHOCTU»

40

DOTOHBI. POpMYyJIa
[11anka. OHeprus u
MMITY/TbC (DOTOHA

41

OTKpBITHE U

1CCIeloBaHHE




otoaddekra. OnbITh A.
[. CToneToBa

42

3akoHbI hoTOIPdexTa.
YpaBHeHUe OMHILITelHA
st hotoaddexTa.
«KpacHasi rpaHuLa»

oroaddexTa

43

/laBneHre cBeTa. ONbIThI
[1. H. JleGenesa.

X iMuueckoe JelicTBre
CBeTa

44

TexHUYeCKUe yCTPOUCTBa
1 IPAKTUYECKOe
MpUMeHeHue:
(boTo3/1EMEHT,
(hoTomaTurK, COHeUHast
OaTapesi, CBeTOAUO

45

PerieHuie 3a/1au o Teme
«DJIeMeHThI KBAHTOBOI
OIITUKI»

46

[Mogesns aroma TomcoHa.
OrnbiThl Pe3epdopza no
paccessHUIO K-4aCTUL].

[ [;1aHeTapHas MoZesib
aToMa

47

[TocTynatel Bopa

48

[13/1y4eHue U MOIVIoLeHre
(bOTOHOB TIpU Mepexofie
@TOMa C OJHOTO YPOBHSI
DHEepryuy Ha Apyrou. Bujpbl
CTIeKTPOB

49

Bo/iHOBBIE CBOMCTBA
gactull. BosHel e bpoiins.
[Kopriy CKyJ/1ipHO-BO/THOBOM
nyanusMm. ClIOHTaHHOe U
BHIHY>K/I€HHOE H3/TyueHre

50

OTKpBITHE
PaZoakKTUBHOCTH. OTIBITHI
Pe3sepdopaa 1o
OTIpe/ie/IeHUI0 COCTaBa
paZii0aKTUBHOI'O

13Ty UeHUsT

51

CBoiicTBa anbda-, 6eta-,
raMMa-H3/TyYeHusl.
BusiHue
PaZIM0aKTUBHOCTH Ha
PKHBBIE OPraHHU3MBbI

52

(OTKpbITHE IPOTOHA U
HelUTpoHa. V30TOm®I.
Anbba-pacnaz,.




(O/1eKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaz. ['amMma-usnyueHue

53

(OHeprus CBsi3u HyK/IOHOB
B siipe. SlnepHble peakLUu.
1 1epHbBIN peakTop.
[Tpo6sieMbl, IEPCIIEKTHBEI,
HKOJIOTUeCKUe acIeKThbl
fI71lepHOU SHEpreTUKH

54

(OreMeHTapHbIe YaCTHULIbI.
(OTKpBITHE [T03UTPOHA.
[MeTozp!l HAOMOAEHUS U
pervcTpanuu
H/IeMEHTapHbIX YaCTHL.
Kpyr/bii cTon
«DyHaMeHTabHbIe
B3aMOZIeHCTBUSI.
EMHCTBO (hprsrueckoi
KapTUHBI MUpa»

55

(OTanbl pa3BUTHS
acTpoHomuu. IIprknasHoe
1 MUPOBO33peHuUeCcKoe
BHaUeHHe aCTPOHOMMUH.
By 3BE3aHOr0 Heba.
Co3Be3nus, ipKue 3BE3/bl,
M/1aHeThl, UX BUJUMOE
nBrkeHre. CoHeuHast
crucTeMa

56

CosnHije. CoyiHeuHast
AKTUBHOCTh. VICTOUHHUK
bHeprun Co/HLa U 3BE3]

57

3BE3/1bI, UX OCHOBHbIE
XapaKTePUCTUKU. 3BE3/bI
rTaBHOM
M0C/ie/J0BaTe/IbHOCTH.
BHyTpeHHee CTpoeHure
3BE31. CoBpemMeHHbIe
[peCTaB/IeHUS O
MPOUCXOXKIEHUU U
bBO/IIOL[MY COJTHLIA U 3BE3]

58

seunbli [IyTe — Hama
asiaktvka. [TosnoxkeHnue u
BykeHre CoJiHIla B
aslakTvKe. ['anakTuku.
épHbIe IbIPHI B 7pax
aJIaKTUK

59

ceneHHas. Pa3beranue
asiakTuk. Teopust
OJIBILIOTO B3phIBa.
e/IUKTOBOE U3/TyUueHHe.
eTarajakTHKa




60

HeperieHHbIe TpOGIeMBI
ACTPOHOMUH

61

KoHTposibHast paboTa
«2JIeMeHTbI aCTPOHOMUU U
ACTPOU3UKI»

62

O60061maroLuii ypok. Posb
(b13MKU U aCTPOHOMUU B
OKOHOMUUECKOH,
TeXHOIOTMUEe CKOM,
COLTHA/TLHOM U 3THUeCKOM
chepax fedaTenbHOCTU
uesroBeKa

63

O6061arouii ypok. Posib
1 MeCTO (PM3UKHU U
ACTPOHOMUU B
COBpeMeHHOM HayuHOM!
KapThHEe MUpa

64

O60061maroLii ypok. Posb
(br3rueckoil Teopun B
(hopMUpOBaHUH
MpeZCTaB/IeHUuM O
(bri3uuecKoi KapTHHe MUpa

65

(O6001arOIIHIi YPOK.
ecTo ¢u3nueckoun
apTUHBI MHPa B 0011[eM
STy COBPEMEHHBIX
CTeCTBeHHO-HAyYHBIX
pe/iCTaB/IeHU O TIpUPOZe

66

[E;3epBHLH71 YPOK.
arHUTHOe T10JIe.

(D/IeKTpPOMAarHUuTHast
MHY KIS

67

PesepBHBIN ypoK. OnTHKA.
(OCHOBBI CIleljaIbHOM
Teopyy OTHOCHTE/IbHOCTH

68

Pe3epHbIii YPOK.
[KBaHTOBast (pu3uKa.
(D/1eMeHTbl aCTPOHOMUU U
QCTpo(r3UKU

OBIIEE KO/IMYECTBO
YACOB II0 ITPOI'PAMME

68




[TPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIETATAM OCBOEHMS OCHOBHOM
OBPA30BATEJIbHOU ITPOT'PAMMBI

10 KJTACC

Kog,
TIPOBEPsSIEMOr0
pesysbTaTa

T[TpoBepsieMbie TTpeIMETHBIE Pe3y/IbTaThbl 0CBOEHHsST OCHOBHOM 00pa30BaTe/IbHOM
MpOrpaMMbI CpeJjHero ooiero oopa3oBaHus

10.1

/leMOHCTPHUPOBATh Ha MMPUMeEPax poJib U MeCTo (PM3UKU B OPMUPOBAHUU
COBPeMEeHHOW HayUHOM KapTUHbI MUPa, B PA3BUTUHA COBPEMEHHOM TEXHUKU U
TEXHOJIOTHH, B MPaKTUUeCKOH /leATe/TbHOCTHU JIH0er

10.2

Y UnuTBIBaTh ITPaHULIbI IPUMEHEeHUs M3yUeHHbIX (PHM3UYeCKUX MOoZesei:
MaTeprasbHasi TOUKa, MHepLMasbHasl cucTeMa OTCuéTa, abCcoIFOTHO TBEpoe
Teslo, U/leabHbli ra3; MOJe/ CTPOEeHHsI Ta30B, )KUAKOCTel U TBEP/bIX Tell,
TOUeUHbI! 3/1eKTPUUeCKUU 3apsi/| — IIPU pellleHrny (r3nUecKux 3a7ad

10.3

Pacrio3HaBaTh Gu3nueckye siBeHus (TTPOLeCcChl) ¥ OOBSICHATH UX HAa OCHOBE
3aKOHOB MeXaHWKU, MOJIEKY/ISIPHO-KUHETUUE CKOW TeOpHH CTPOEHUs BelllecTBa U
b/IEKTPOJUHAMUKY: PaBHOMEPHOE U PABHOYCKOPEHHOe TIPSIMOJIMHEHOe
BIKeHHe, CBOOO/IHOe TafieHue TeJl, ABW)KeHUe TI0 OKPY)KHOCTH, WHepLus,
B3anMozeiicTBre Tes; quddysus, OpoyHOBCKOe ABWKeHHE, CTPOEHHe
PKUIKOCTeN 1 TBEP/IbIX TeJsl, h3MeHeHre 00béMa TeJl IpU HarpeBaHWuU
OXJIaXK/|eHUH ), TeIUIOBOe PaBHOBeCHe, UCTlapeHre, KOH/leH allysl, T/1aB/1eHue,
KPUCTa//IM3aLus, KUlleHue, BJIa)KHOCThb BO3/1yXa, MOBbILIEHNE [jaB/IeHu s ra3a
MpY ero HarpeBaHUM B 3aKPBITOM COCYJle, CBSI3b MeXK/ly lapaMeTpaMy COCTOSIHUS
rasa B U30MpoLieccax; 3/eKTpU3aLus Tesl, B3auMO/eiCcTBUe 3apsiJ0B

10.4

OmichbIBaTh MeXaHUuecKoe ABW)KeHHEe, UCTI0/Ib3yA Cl)I/IBI/I‘—IECKI/Ie BeJ/INUUHBI:
KOOpAWHATa, I1yTh, [1epeMeleHrne, CKOpoCTb, YCKOpe€HUE, MaCCa TeJid, CHUJIa,
IMITYJ/IbC T€J/1a, KWHeTHUYeCKadA SHEPI'vs, MOTEHLKMa/IbHasd SHEPruda, MeXaHruueCKas
pa60Ta, MeXdHN4YeCKasd MOLIHOCTb; IMMPH OITMCaHWU IMMPABU/IBHO TPAKTOBATb
Cl)I/ISI/ILIeCKI/II\/’I CMBIC/T UCIT0J/Ib3yeMbIX Be/TMUHH, UX 0003HaueHus U eIHULbI,
HAdXO0JWUTh Q)OPMYHBI, CBA3bIBArOINE JaHHYHO (i)I/IBI/I‘-IECKy'IO BE@/IMUMHY C IPyTUMH
Be/IMUMHAMU

10.5

OnuchIBaTh U3yUyeHHbIe TelyIOBble CBOMCTBA Tes U TelJIOBbIe sSIB/IeHHS],
11CI10/1b3ysl (PM3KYecKre BeJIMUMHBI: /JaBlleHue rasa, TeMreparypa, CpeJHss
KUHeTHYeCKasi SHeprusi XaoTUUeCKOT0 JIBM)KeHUST MOJIeKY/,
CpeiHeKBaJjpaTUYHasi CKOPOCTb MOJIEKYJI, KOJTMUeCTBO TerJIOThbl, BHYTPEHHSIS
bHeprusi, pabora rasa, KO3 QULEHT 110/Ie3HOTO0 JelCTBUS TeNI0BOro
nBUraTesist; pYU ONKMCaHUM MPaBUIBHO TPAaKTOBaTh (PU3UUYECKUI CMBIC/
CIT0/Ib3yeMbIX BeJIMUMH, UX 0003HaueHUs U eJUHULIbI, HAXOAUTb (OPMYJIbI,
CBsI3bIBaIOLIMe JAHHYIO0 (PU3UUECKYH0 BeJIMUMHY C JPYTHMH BeJIMUMHaM

10.6

OnucbiBaTh U3yUYeHHbIE 3/IEKTPUUeCKHUe CBOMCTBA Bell[eCTBa U 3/IeKTpUUeCcKre
sIB/IeHUS (TIPOLIECCHI), UCT0/b3ys (PH3HUYeCcKre BeJTMUMHBI: 37IeKTprUueCKUN
Bapsi]|, 31eKTpUUeCKoe 110J1e, HaNPSDKEHHOCTD 10151, IOTeHL1asl, pa3HOCTb
MOTEeHLMa0B; MPY OMMCAHWH MPAaBUWIBHO TPAKTOBATh (PU3MUeCKUN CMBIC/T
1CII0JIb3yeMbIX BeJIMUMH, UX 0003HaueHUs U eJUHULIbI; YKa3bIBaTh (POPMYJIbI,
CBsI3bIBarOLMe JAHHYIO0 (PU3UUECKYH0 BeJIMUMHY C PYTHMU BeJIMUMHAMU

10.7

AHA/IM3UPOBATh (hr3UUeCKUe MPOLIeCChI U SB/IEHUS, UCTIONb3Ys (U3NUYeCcKre
3aKOHBI U MPUHLIUIILL: 3aKOH BCEMUPHOI0 Tarotenus, I, II u III 3akoHbI
HbroTOHA, 3aKOH COXpaHeHHsI MeXaHUUYeCKOW SHePruH, 3aKOH COXpaHEeHUs!
MMITYJ/IbCA, TIPUHLIATT CYTIePIIO3ULIMA CUJI, TPUHLIAIT PABHOIIPABUS
MHepLMa/IbHBIX CUCTEM OTCUYETA; MOJIEKY/ISIPHO-KWUHETUYEe CKYI0 TeOPHIO

CTPO€HHS BEIleCTBa, 'a30Bbi€ 3dKOHbI, CBA3b CpE,E[HEfI KUHeTHYe CKOU SHEepruu




TETJIOBOTO JBYDKEHUST MOJIEKYJ/T C aDCOMIOTHOM TeMIepaTypoi, MepBbIii 3aKOH
TepMOZIMHAMMKH; 3aKOH COXpaHeHUs 3/1eKTPUUYeCKOro 3apsifia, 3akoH Ky/oHa;
[IpY 5TOM pa3/IMuarh CJI0BECHYIO (POPMY/IHUPOBKY 3aKOHa, ero MaTeMaTHuecKoe
BbIpaKeHHe U yCJI0BUS (TpaHuUL{bl, 061aCTH) MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TTPUHIIUTIBI eHCTBUS MaIlIWH, PUOOPOB U TEXHUUE CKUX
yCTPOMCTB; pa3/iMuaTh YCI0BUs UX 0€30T1aCHOTO MCITO/Ib30BaHMUs B
[MOBCeTHEBHOM >KHU3HU

10.9

BBITO/THATE SKCTIEPUMEHTHI 110 UCC/Ie0BaHUI0 (PHU3UUeCcKUX sSIBJIeHUHN U
MpPOLIeCCOB C MCIO/Ib30BaHMEM TMPSIMBIX U KOCBEHHBIX W3MepeHU; PU 3TOM
chopMyMpoBaTh ITpobsieMy (3aauy) ¥ TUIIOTe3y yueOHOro IKCIiepuMeHTa,
CoOOMpaTh YCTaHOBKY M3 MPe/JIO’KEHHOTO 000pyZ0BaHMS], TIPOBOAUTE OITBIT U
(hopMy/TUPOBATh BHIBO/bI

10.10

Ocy11ieCTBAATh NpsIMble U KOCBEHHbIE W3MepeHHs (U31uueCKUX BeJMUKH; IPU
BTOM BbIOMPaTh ONTUMAabHBIN CI1I0COO M3MepeHus U UCII0/Ib30BaTh U3BECTHbIE
METOZIbI OLIeHKH NTOTPelHOCTeN U3MepeHu

10.11

lccenoBaTh 3aBUCMMOCTU MeXXAY (r31ueCKUMU BeJTMUMHAMU C
MCII0/Ib30BaHNEM IPSIMBIX U3MEPeHUH; TIPU 3TOM KOHCTPYMPOBaTh YCTaHOBKY,
(brKCHpOBaTh pe3y/bTaThl M0/yUeHHOU 3aBUCUMOCTHU (hH3UUeCKUX BeTMUWH B
BH/le TaOML] ¥ TPaUKOB, /1e/1aTh BBIBOZBI 110 Pe3y/IbTaTaM UCC/IeJOBaHUS

10.12

CobiropaTh rpaBu/ia 6e30MacHOro Tpy/a Ipy MPOBeAEHUH CC/IeJOBAHUH B
pamMKax yueOHOro KCIiepUMeHTa, yueOHO-UCCIe10BaTeIbCKON U TIPOEKTHOM
1esTe/IbHOCTH C UCII0/Ib30BaHWeM W3MEPUTE/IbHBIX YCTPOMCTB U TabopaToOpHOTO
0OOpy0BaHUS

10.13

PeriiaTh pacuéTHbIe 3a/lauM C SIBHO 3alaHHOW (PU3HUeCKOM MoJie/bio, UCTI0/b3Ys
(br3rueckuie 3aKOHbI Y TIPHUHLUITBL; HA OCHOBE aHa/ii3a YCI0BUs 3a/jaur
BHIOMpaTh (PH3UUeCKYI0 MO/Ie/Tb, BbIAESITh (hr3udyecKre BeJTMUMHbI U (POPMYIIbI,
HeoOX0JUMBbIe [I7Ist €€ pelleHus, TPOBOJMTh PACUEThI U OL[eHUBaTh PealbHOCTh
MOJ/Ty4eHHOr0 3HaueHus1 (hr3uueCcKol BeJIMUMHbI

10.14

PeliaTh KaueCTBEHHbIE 3a/]auM: BLICTPAUBATh JIOTHUYECKHU HETIPOTHBOPEUUBYIO
[1EMIOUKY pacCy’KJe€HHI C OTOpOY Ha U3yUYeHHbIe 3aKOHbBI, 3AKOHOMEPHOCTH U
(brzrueckue sBIeHUS

10.15

[1criosib30BaTh NP pelieHr: yueOHbIX 3aiad COBpeMeHHbIe HH(GOPMaLMOHHbIe
TeXHOJIOTHU /IJIsl TIOWCKA, CTPYKTYPUPOBaHUsI, UHTePIPeTal[iH U Mpe/iCTaBIeHUs
yueOHOM ¥ HayuHO-TIOMY/IIPHOM WHGOPMAI[WH, TTOJTyYeHHON U3 Pa3/TnUHbIX
ICTOUHMKOB; KDUTUUYECKU aHA/IM3UPOBaTh Mo/yyaeMyto MHGOpMaI|io

10.16

[TpyBOAUTDL TIPUMeEPHI BK/IaZla POCCUHCKUX U 3apy0eKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHe HAayKH, 00bsICHEHNe MPOLeCCOB OKPY/KAIOIero MHUpPa, B Pa3BUTHE
TEeXHUKW U TEXHOJIOTUI

10.17

[1criosib30BaTh TEOPeTHUECKUE 3HAHUS 110 (hU3KKe B TIOBCEAHEBHOM XKU3HHU 151
obecrieueHust 6e301TaCHOCTH TP 0OpalljeH|H C TIpUbopaMy U TeXHUUe CKUMH
yCTpPOMCTBaMH, [Ijisi COXpaHeHUsI 37I0POBbsI U COOMIOAIEHNST HOPM 3KOJIOTHYECKOTO
MoBe/leHUs B OKpYy»Katollleli cpejie

10.18

PaGoTaTk B IpyTIIe C BHITIOJTHEHUEM Pa3/IMYHbBIX COLUATBbHBIX POJIEH,
MIaHUPOBATh paboTy rPYMIbI, PALIMOHAIBHO pacrpesensTh 0053aHHOCTH U
MJIAaHUPOBATh AeSITe/IbHOCTh B HECTAHJAPTHBIX CUTYaLUsIX, aleKBaTHO
OLIeHMBaTh BK/1a/, K&KJ0r0 U3 YUaCTHUKOB TPYIIILI B pelleHre

paccMaTpuBaeMoi TIpo6IeMBI

11 KJIACC




Kog,
TIpOBEPsIEMOr0
pesysbTaTa

I[TpoBepsieMbIe MPeAMETHBIE Pe3y/bTaThl 0CBOEHHsI 0CHOBHOM 06pa3oBaTe/ibHOM
pOrpaMMbI CpeZIHero 0011ero o6pa3oBaHus




11.1

/leMOHCTPHUPOBATh Ha MpUMepax poJib U MecTo GU3UKU B POPMUPOBAHUU
COBpPeMeHHOW HayuHOM KapTUHbI MUpPa, B Pa3BUTUM COBPEMEHHOMN TeXHUKU U
TeXHOJIOTUM, B IPAKTUUECKOW [1esiTe/TbHOCTH JIFOJeH, LIeJIOCTHOCTb U eJUHCTBO
(bri3ruecKoli KapTUHBI MUpa

11.2

Y UM THIBaTh TpaHULbl TPUMEHEeHUsI U3yUeHHbIX (H3MUeCKUX MOZenei:
TOUeUHbIM 3/1eKTPUYeCKU 3apsif, siiepHast Mofie/lb aToMa, HYKJ/IOHHasi MoZie/lb
ATOMHOTO sifipa MpU pelleHny pU3nUeCcKUx 3aj1au

11.3

Pacrio3HaBath hr3nuecKue siBjeHus (TTPoLiecchl) U 00BSICHITh UX Ha OCHOBE
BaKOHOB 3/IeKTPOAUHAMUKY U KBAaHTOBOM (PU3UKU: 3/IeKTpUUecKasi
POBOMMOCTb, TETIJIOBOe, CBETOBOE, XUMHUeCKOe, MarHUTHOe JIeMCTBHUS TOKa,
B3aUMO/IeliCTBHE MarHUTOB, 3/IEKTPOMarHUTHAst UHAYKIUS, JeHCTBHe
MarHUTHOTO TIOJIsI HA TIPOBOZIHUK C TOKOM U JIBWKYILMICS 3apsif,
B/IEKTPOMarHUTHbBIE KOJIeOaHUSI ¥ BOJIHBI, TIPSIMOJTMHEHHOE PAaCIIPOCTPaHeHHe
CBeTa, OTpakeHHe, rpejioMyieHre, UHTepdepeHLus, AU(paKLys U MO spr3aLis
CBeTa, JUCTiepcusi cBeTa, poToanekTpuueckuii agpdekT (potoaddekr), cBeToBOE
aBieHre, BOSHUKHOBEHHe JIMHeMuaToro crieKTpa aroma BoJjopoa,
eCcTeCTBeHHasi U UCKYCCTBeHHas paiu0aKTUBHOCTh

11.4

OnucbiBaTh U3y4YeHHbIE CBOKCTBA BellleCTBa (3/1eKTpuUeCcKre, MarHUTHBIE,
OITUYeCKHe, 37IeKTPUUYEeCKYH0 IIPOBOJVMMOCTb Pa3/IMUHbIX Cpefi) U
H/IEKTPOMarHUTHBIE sIBJIeHUs (TIPOLIeCChI), UCIO/Ib3ys (PU3MUeCcKue BeJIMYNHBIL:
H/IEKTPUUEeCKUN 3apsif, CHjla TOKA, S7IeKTPUUYECKOe HalpsKeHHe, 3l1eKTpUYecKoe
COTIPOTHB/IEHHE, pa3HOCTb ToTeHLManoB, 3/1C, paboTta ToKa, UHAYKLHS
MarHUTHOTO T0JIs1, Cr/la Amriepa, cuia JIopeH1ja, UHAYKTUBHOCTh KaTyLIKH,
BHEPrusi 37IeKTPUUeCKOr0 M MarHWTHOTO T10JIeH, TTepuo/| ¥ YyacToTa KosiebaHui B
KoslebaTeTbHOM KOHTYPe, 3apsifi M CHJIa TOKA B TIPOL[eCCe TapMOHHYEe CKUX
b/IeKTPOMarHUTHBIX KojieOaHMi, (hOKyCHOe pacCTOsIHYe U ONTUYecKasi Cra
JTMH3bI; TIPYU OMIMCAHUY TIPABUILHO TPAKTOBATh (hH3UueCKUM CMBIC/T
ICTI0/Tb3yeMbIX BeJIMUMH, UX 0003HaueHUst U eJUHULIbI; YKa3biBaTh (OPMYIbI,
CBsI3bIBaIOIIMe JaHHYIO (PU3NUECKYI0 BeJIMUUHY C IPYTUMU BeJIMUMHAMU

11.5

OrychIBaTh U3yvYeHHble KBAHTOBbBIE SIBJIEHUS U NTPOLIeCChI, UCIIO/b3Ys
(br3muecKrie BeJIMYUHBI: CKOPOCTh 3/IEKTPOMarHUTHBIX BOJIH, [/IMHA BOJHBI U
4acToTa CBeTa, SHeprys ¥ UMITy/IbC (DOTOHA, IIepHOZ, [10/1ypaciiaza, SHeprus
CBSI3M aTOMHBIX 5i/iep; NPY OMMCAHWY NIPaBU/IbHO TPAKTOBATh (M3MUeCKUA
CMBIC/T MICTI0/Ib3YeMbIX BeJIMUMH, UX 0003HaUeHUs U eJUHULIbI; YKa3bIBaTh
(bopMyJibl, CBSI3bIBAIOLIME JaHHYIO (P3UUECKYIO BeJTMUMHY C JPYyTUMU
Be/IMYMHAMM, BBIUMC/IATh 3HaYeHre (PU31ueCKOr BeTMYHUHEI

11.6

AHa/M3UPOBaTh (hr3rueCKUe TPOoLIeCChl U SBIeHUS], UCTI0/b3Ys PU3ndecKre
BaKOHBI ¥ MPUHLIMITBEL: 3aKOH OMa, 3aKOHBI 1T0C/Ie/I0BaTeIbHOTO U MapasiiebHOTO
CoeIMHeHUsI TIPOBOAHUKOB, 3aKoH [I>koysisi — JIeHIla, 3aKOH 3/IeKTPOMarHUTHOMN
MHYKLIWW, 3aKOH MPSIMOIMHEIHOTO pacrpoCTpaHeHus CBeTa, 3aKOHbI
OTpa’kKeHUs CBeTa, 3aKOHbI TPeJIOMJIeHUs CBeTa, ypaBHeHHe DUHINTeHa s
(boTo3ddekTa, 3aKOH COXpaHeHUs SHepruM, 3aKOH COXpaHeHUsI UMMYJbCa, 3aKOH
COXPaHeHUsI 37IeKTPUUeCKOro 3apsi/ia, 3aKOH COXpaHeHHs1 MaCCOBOI'0 UMCIa,
ocTysaThl bopa, 3aKOH pajJMOaKTUBHOTO pacriajia; Py 3TOM pa3nyarhb
C/I0BECHYH0 (pOPMY/IMPOBKY 3aKOHA, er0 MaTeMaTHueCKoe BbIpaKeHHe 1 YCI0BUS
rpaHULIbl, 00/1aCTH) TIPUMEHUMOCTH

11.7

OripefiensiTe HarpaB/ieHNe BeKTOpa UHAYKLMA MarHUTHOTO T10J1s [IPOBOJHHUKA C
TOKOM, CUJIbI AMIiepa U cuJibl JIopeHLa

11.8

CTpOWTD U ONUCHIBATh N300pakeHre, CO3/1aBaeMoe TUIOCKUM 3epKajioM, TOHKOH
ITHH30I

11.9

BLITIO/IHATE SKCIIepUMEHTHI 110 UCC/1eJ0BaH1IO Cl)I/I3I/IIIECKI/IX SIBJIEHUI U




MPOLIECCOB C WCTO/b30BaHUEM TPSIMBIX M KOCBEHHBIX M3MePeHUid; TPy 3TOM
(hopMympoBath TIpobsieMy (3agauy) U TUIOTe3y yueOHOro SKCIIepuMeHTa,
COOMpaTh YCTaHOBKY M3 MPE/JIOKeHHOTO0 000pYI0BaHusI, IPOBOUTH OITBIT
(bopMy/TMPOBATh BHIBO/bI

11.10

Ocy11ieCTB/IATh NPsIMble U KOCBEHHbIE M3MepeHus: (pU3nueCKUX BeJTMUKH; MPU
BTOM BbIOMpaTh ONTUMAa/bHBIN CI1I0COO M3MepeHusl U UCI0/b30BaTh U3BeCTHbIE
METO/IbI OL|eHKH ITOTPelHOCTer N3MepeHu

11.11

[MccnenoBathk 3aBUCUMOCTH (hH3UUYeCKUX BETMUMH C UCTI0/Tb30BAHKEM TPSIMbBIX
113MepeHuid; TIPU TOM KOHCTPYHMPOBaTh YCTaHOBKY, (DMKCHUPOBATh pe3y/IbTaThl
MOTyUeHHON 3aBUCUMOCTH (U3NUeCKHX BeJIMUMH B BU/Ie TabHI] U TpadUKOB,
esiaThb BBIBO/IBI 110 pe3y/ibTaTaM UCC/ieloBaHus

11.12

Cobmozath rpaBu/ia 6€301acHOro TPy/a MpH MMPOBEAEHUH UCC/IeJOBAHUH B
paMKax yueOGHOro KCrieprMeHTa, yueOHO-MCCIe[0BaTeIbCKOM U TIPOEKTHOMN
esITe/IbHOCTH C MCTI0/Ib30BaHUEM U3MEePHUTE/bHBIX YCTPOMCTB U J1TabopaTOpHOTo
0OOPYIOBaHUS

11.13

PeriiaTh pacuéTHbIe 3a/laui C SIBHO 3alaHHON (PU3HUeCKOM MO/ie/ibio, UCTIOJb3YS
(brzruecKrie 3aKOHbI U TIPUHIIUIIBI; HA OCHOBE aHa/u3a YCI0BUs 3a/jaun
BHIOMpATh (hH3UUeCKY0 MOZesTb, BhIIeSITh (hU3ndecKre BeJTMUMHbBI U (hOPMYIIbI,
HeoOX0IMMbIe /1S €€ pelleHus], TTPOBOAMTL PACUEThl U OI[eHUBaTh PealbHOCTh
MO/TyUeHHOT0 3HaueHUs1 (hr3uueCcKol BeJTMUMHBI

11.14

PelliaTh KaueCTBEHHbIE 3a/JauM: BHICTPAUBATh JIOTUYECKH HETIPOTHBOPEUHBYIO
[1eTI0YKY pacCy’K/eHUI C OTOpOl Ha U3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH 1
(brzrueckue siBIEHUS

11.15

[criosib30BaTh MpU pellieHrH yueOHbIX 3a[jau COBpeMeHHble MH(OpMAaLIMOHHbIe
TeXHOJIOTHU /ISl TIOMCKA, CTPYKTYPUPOBaHUS, UHTePIIpeTal[uu U TIpe/[CTaBIeHUs
yueOHOM ¥ HayYHO-TIOMY/IIPHOM WHGMOPMAI[|H, TTOJTyYeHHOM U3 pa3/TnUHbIX
ICTOUHMKOB; KDUTUYECKU aHaIM3UPOBaTh MojiyuaeMyto HHGOpMaI|io

11.16

OOBSCHATH TIPUHLUTIBI IeHCTBUS MalllvH, MPUOOPOB U TEXHUUECKUX YCTPOCTB,;
pa3MuaTh yCJI0BUS UX 0€30T1aCHOTO MCTIOIb30BaHUS B ITOBCETHEBHOMN >KU3HU

11.17

[TpyBOAUTE TIPMMeEPHI BKJIaZla POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B 00bsICHEHHe TTPOLIeCCOB OKPY’KaIOIero MUpa, B Pa3BUTHe
TeXHUKW U TEXHOJIOTHI

11.18

1cr10/1530BaTh TEOPETHUECKUE 3HAHMS 110 (DH3UKe B TIOBCEIHEBHOU XXU3HU 1151
pOecrieueHus1 6e3011aCHOCTH TP 0OpaIlieHnH C TpUbopaMy ¥ TEXHUUE CKUMH
yCTPOMCTBaMH, JjIs COXpaHeHHsI 37I0POBbsI M COOJTIOIEHUST HOPM 9KOJIOTHYE CKOTO
MoBe/leHUs B OKpYy»Katollleli cpejie

11.19

PaboTaTh B IPyIIIe C BBHITIOTHEHUEM Pa3/IMYHbIX COL[HA/IbHBIX POJIEH,
MIaHUPOBATh PabOTY TPYMITbI, PAIlMOHAILHO PACTIpeIeNiATh 00513aHHOCTH U
[/1aHUPOBATh JIeITETbHOCTh B HECTAHAAPTHBIX CUTYaI[UsIX, a/IeKBaTHO
OLIeHMBATh BKJIaZl K&XX/JOr0 U3 YUYaCTHUKOB IPYIITBI B PellleHHe
paccMaTpuBaeMoi po6IeMbl




I[MTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHWA

10 KJTACC

Kog,
paszena

Kopg nipoBepsiemoro ssnemeHTa

[TpoBepsieMble 371eMeHThI CO/|ePyKaHus

OU3UKA 11 METO/IbI HAYUHOI'O ITO3SHAHNMA

1.1

du3rka — HayKa 0 npupo/ie. HayuHble MeTO/bI
[03HaHUS OKpY»Karolero mupa. Posb skcrieprmMeHTa 1
TeopyH B MpoLiecce MO3HaHUs TPUPOAbBI. DKCIIePUMEHT
B h13rKe

1.2

MozenpoBaHue (pU3NUeCKUX SIBJIEHUH U NTPOLIeCCOB.
Hayunble rurnoressl. Gusnyeckre 3aKOHbI U TEOPUU.
['paHuLIbl TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
[TpyHLMIT cooTBeTCTBUS. Posb U MecTo GU3MKU B
(bopMUPOBaHUM COBPEMEHHOW HAayYHOM KapTHHBI
MMPa, B MPaKTUUeCKOU JiesiTe/TIbHOCTH JIFOJen

MEXAHUKA

2.1

HAHPar#t#HKHEMATHKA

2.1.1

MexaHnueckoe aBukeHre. OTHOCUTE/ILHOCTD
MeXaHWUeCKoro AwkeHus. Cucrema oTcuéra.
[[paekTopus

2.1.2

[TepemMeriieHre, CKOPOCTb (CpeJHSISI CKOPOCTb,
MCHOBEHHasi CKOPOCTh) M YCKOPeHHe MaTepraibHON
TOUKH, UX TIPOEKLIMM Ha OCH CHUCTeMbI KOOPZAMHAT.
CrioKeHye TiepeMelLeHHH U ClI0)kKeHHe CKOpPOCTeit

2.1.3

PaBHOMEpHO€ ¥ PABHOYCKOPEeHHOe TPSIMOJIMHeHOe
nBrkeHye. ['pauku 3aBUCHMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOPeHWUsl, TIyTH U IepeMeleHusI
MaTeprabHOM TOUKH OT BpeMeHH!

2.1.4

CBOOOHOE TIa/IeHre. YCKOpeHre CBOOOIHOTO Ta/IeHUsT

2.1.5

KprBosivHelHOe /iBrKeHre. PaBHOMepHOe /IBHKeHre
MaTepraTbHON TOUKH 110 OKPY>KHOCTHU. YTJIOBast
CKOpOCTb, JTMHeMHasi CKopocTb. Ilepuog 1 yacToTa.
[leHTpOCTpPEMHUTE/IEHOE YCKOpeHHe

2.1.6

TexHUYeCKUe yCTPOWCTBA: CIIU/IOMETD, [IBUYKeHHe
CHapsIJ0B, LieMTHbIe ¥ PeMeHHbIe repejaun

2.1.7

[TpakTHueckue paboThl. MI3MepeHrie MTHOBEHHOM
CKOpoCTU. MccriejoBaHre COOTHOLLEHUSI MEXY

[Ty TSIMU, IPOU/IEHHBIMU TEJIOM 3a M0C/Ie/l0BaTe/IbHbIe
paBHbIe IPOMEXXYTKH BPeMeHH NPU PaBHOYCKOPEHHOM
NIBIPKEHUM C Ha4a/IbHOW CKOPOCTBIO, PaBHOM HYJIIO.
[13yueHye IBW)KEHHS 11apUKa B BSI3KOW XKUKOCTH.
l13yueHue IBWKeHHsI Tesia, OpOLLIeHHOTO
rOPU30HTAbHO

2.2

H##Par#H#INHAMUKA

2.2.1

[ IpyrHLMn oTHOCUTe/IbHOCTH ["anmunes. [1epBeii 3ak0H
HeroToHa. MIHepLuanbHble CUCTeMBI OTCUéTa

2.2.2

Macca tesia. Cusa. IIpUHIMIT CyTIePIIO3ULIMK CHJT




2.2.3

Bropoli 3akoH Hel0TOHA /17191 MaTepuaabHOW TOUKU B
MHepLManbHOU cucteMe oTcuéta (MCO). Tpetuit
3akOH HbI0TOHA /1711 MaTepuaibHbIX TOUEK

2.2.4

3aKOH BCeMUPHOro TaroTeHus. Cusia TsokecTu. [lepBas
KOCMHUeCKast CKOpoCThb. Bec tena

2.2.5

Cuia yripyrocty. 3akoH ['yka

2.2.6

Cuiia Tpenus. Cyxoe TpeHue. Cuiia TpeHUs
CKOJTbKeHUS ¥ Ccula TpeHus 1okos. Kosdduiment
TpeHusi. Crjia COTPOTUB/IEHUS TIPU JBM)KEHUU TeJla B
PKZIKOCTH W/ Ta3e

2.2.7

[TocTyraTebHOE W BpalljaTe/IbHOe IBIKEeHHE
OCOJTIOTHO TBEPZOTO TeJia

2.2.8

[MoMeHT CU/bl OTHOCUTE/ILHO OCH BpailieHus. [1neyo
CU/IbI. YC/I0BUS paBHOBecusi TBEporo Tena B MCO

2.2.9

TexHuueckue YCTPOI‘/JICTBaZ MOAIIWUITHWUKY, IBHWXKEeHHe
lICKYCCTBEHHBIX CITYTHHKOB

2.2.10

[TpakTyeckue paboTel. V3yueHne IBVKeHHS OpyCKa
10 HAK/IOHHOM TIJIOCKOCTH MO/, IeHiCTBHeM HeCKOJIbKUX
cui1. ViccneoBaHe 3aBUCMMOCTH CUJT YIIPYTOCTH,
BO3HUKAOIIMX B le()opMHUPYyeMOl TIpYKHHe 1
pe3rHOBOM 00pasiie, OT BeIMYMHBI UX Je(OopMariyy.
lccnemoBaHye yCIOBUM paBHOBECHS TBEPOTO Tea,
IMEIOLL[er0 OCh BpallleHUsI

H#HPar###3AKOHBI COXPAHEHUA B MEXAHUKE

lIMIy/bC MaTepyanbHOM TOUKH, CUCTEMBI

2.3.1 MaTeprasbHbIX TOUeK. VIMIy/bC CUIbI U U3MeHeHHe
MMITyJ/IbCa TeJla

b 3.9 3akoH coxpaHeHus umilysibca B UCO. PeaktuBHOE
NBIDKEHVEe

2.3.3 PaboTa cusibl

2.3.4 MOILIIHOCTB CUJIBI

b 3.5 KriHeTHueCKasi 3Heprus nfaTepHaanoﬁ TOUKH.
Teopema 0 KUHETUUECKOW SHEPIrUu
[ToTeH1ManbHas 3Heprus. [loTeHMabHas SHEPTUs

213 2.3.6 yTipyro AedopMUpOBaHHOM NpYKUHbI. [loTeHManbHast

bHeprusi Tesa BOJIM3K MIOBEPXHOCTH 3eMIIn
[loTeHLMaNbHBIE U HENOTeHLMabHble CUIIbL. CBS3b

b 3.7 pabOoThI HEIMOTeHI[UA/IBLHBIX CHJT C U3MeHeHHeM
MeXaHN4eCKOM SHeprUy CUCTeMBI TeJl. 3aKOH
COXpaHeHUs1 MeXxaHMueCKOM SHepruu

2.3.8 YTipyrue v Heyripyrue CTOJIKHOBEHUS

b 3.9 TexHuueckue yCTpvoFICTBa: [IBIDKeHHe paKeT, BOJOMET,
KOTiep, NPY>KUHHBIN [TUCTOJIET
[TpakTrueckue paboThl. M3yueHHe CBA3U CKOPOCTeH

b 3.10 TeJ IIpY HeyIipyrom yzape. VccienoBaHue CBs3U

B pabOThI CUJTBI C U3MEHEHHEeM MeXaHUUeCKOW SHepryuu
Tesa
3 [MOJIEKYITAPHAA ®U3NKA U TEPMOAVNHAMUKA

H#HPar###OCHOBBI MOJIEKYJISPHO-KMHETUUYECKOM TEOPUM




(OCHOBHBIE MOIOKEeHUST MOJIEKY/IIPHO-KUHETUYe CKOU
Teopur. bpoyHoBckoe nBwkeHue. Iuddysus.

511 XapakTep JABW)KeHUS U B3aUMOZENCTBUS YaCTHL]
BeleCTBa
Mopenu cTpoeHusi Ta30B, XXUAKOCTeH Y TBEPABIX Tel U

3.1.2 0OBbsICHEHHE CBOMCTB Bell[eCTBa Ha OCHOBE 3THUX
Mozieseit

k1.3 [Macca monekyn. KomvuecTtBo BelectBa. IlocTosgsHHas
ABOrazipo

314 [TertoBOe paBHOBecue. TemMriepaTypa U eé usMepeHue.
[1Tkana TeMreparyp Lienbcus

b 15 [Mogens nieansHOro rasa. QCHOBHOE ypaBHeHHe
MOJIEKY/ISIPHO-KUHETUUe CKOW TeOpYY M/leaIbHOrO rasa
AGcosroTHas TeMIiepaTypa Kak Mepa CpeHeit

3.1.6 KWHEeTUUeCKOM SHePryH TeIJIOBOrO JBU)KEHHS YaCTHL]
rasa. [lIkasa temreparyp KenbBruHa

k1.7 YpaBHeHue Kianelipona — MeHpeneeBa. 3akoH
/TaibTOHA
["a30BbIe 3aKOHBI. 30mporieccesl B uzieaqbHOM rase ¢

3.1.8 [MOCTOSTHHBIM KOJTMYeCTBOM BellleCTBa: U30TepMa,
I30X0pa, u3obapa

3.1.9 TexHuueCKue yCTPOMCTBA: TEPMOMETp, bapoMeTp
[IpakTHyeckue paboTel. V3MepeHre MacChl BO3yXa B

3.1.10 K/1aCCHOM KoMHare. VccienoBaHre 3aBUCUMOCTH

MEXXy IapaMeTPpaMUi COCTOAHHSA PA3PE>KEHHOI'0 I'd3a

3.2

OCHOBBI TEPMOJVHAMWKN

3.2.1

TepmoprHaMyueckasi cuctema. BHyTpeHHsIs sHeprus
TepMOJMHaMUUeCKOW CCTEMBI U CIIOCOOBI eé
3MeHEeHUs!

3.2.2

[KomuecTBo TeryioTel ¥ pabota. BHyTpeHHsIsI SHeprus
0JHOaTOMHOI'0 H/lea/lbHOIo rasa

3.2.3

Bri/ibl Terionepesayn: TeryionpoBOAHOCT,
KOHBEKL[Ys1, U31yueHue. TeryioéMKOCThb Tera.
YnenbHast TeryioBMKOCTE BelllecTBa. Pacuér
KOJIMUeCTBa TeIIOThI IPU Terionepesaye

3.2.4

[TepBbIi 3aKOH TepMOIMHAaMUKU. [IpyuMeHeHHe
[1epBOro 3aKOHA TePMOJVHAMUKU K U30IIpOLjeCccaM.
[‘padriueckasi UHTepIIpeTaLysi paboThI raza

3.2.5

TersioBbie MalliMHbL. [IpUHLIUTIBI IeHACTBUS TETJIOBBIX
MartiH. [Ipeobpa3oBaHus SHEPTUU B TEIJIOBBIX
MatiiHax. KoadduimeHT mosie3Horo geicTBus (fanee
— KITI) TeryioBoit Maivbbl. Llukn KapHo u ero KIT

3.2.6

BTopoii 3akoH TepMoguHaMUKU. HeobpaTumMocCThb
[POLIeCCOB B NpyUpo/e. TeryioBble ABUrarenu.
(OKonornueckue rpoodsIeMbl TEMI09HEPTeTUKH

3.2.7

TexHUUueCKHe yCTPOUMCTBA: JBUraTelb BHYTPEHHEr0
CropaHusi, ObITOBOM XOIOAUTbHUK, KOHAULIMOHED

3.2.8

[TpakTrueckue paboThl. Mi3amepeHue yuenbHOM
TeI/I0EMKOCTH




HiHPar### AT PETATHBIE COCTOAHNA BEIIECBA. ®A30BBIE ITEPEXO/IbI

[Tapoobpa3oBaHue 1 KoHAeHcarys. VicriapeHue 1

3.3.1 KUTIeHHe. Y/ielbHasi TeTyioTa napoobpa3oBaHusl.
3aBMCUMOCTD TeMITepaTypbl KUTIEHUS OT JaB/IeHUs
39 AOCosroTHast M OTHOCHTe/IbHAS! BAIKHOCTb BO3AyXa.
HachbiieHHbIN 1ap
TBépAoe Teno. Kpucranimueckre U aMopgHble Tefa.
3.3.3 AHM30TPOMHKS CBOMCTB KPUCTA/NIOB. JKuakue
33 KprcTasibl. COBpeMeHHbIe MaTepralibl
’ 3.4 [;1aBreHre U KpUCTa/In3alus. YeabHas TerioTa
o ryiaBsieHys. CyOmumariust
3.3.5 YpaBHeHue TeryioBoro H6anaHca
TexHUYeCKUe yCTPOWCTBA: TUTPOMETP U IICUXPOMETP,
h3.6 Ka/IOpUMeTp, TeEXHOJIOTMH T0/IyYeHUs] COBPeMeHHbIX
MaTeprasioB, B TOM YMC/Ie HAHOMaTepyasioB, U
HAaHOTEXHOJIOTUU
k3.7 [IpakTHyeckue paboTel. V3MepeHye BIaXKHOCTH
BO3/yXa
4 O/IEKTPOOUHAMUKA
H#HPar###OJIEKTPOCTATUKA
111 (OnexkTpr3anys Tesn. DeKTpUUeCcKuu 3apss. [sa Buja
B/IEKTPAYECKUX 3apsi/i0B
4.1.2 [ IpOBOAHUKY, AU3/IEKTPUKU U I10YTIPOBOJHUKU
4.1.3 3aKOH COXpaHeHUs JIeKTPUUeCKOro 3apsiza
4.1.4 B3aumozericTBUe 3apsifioB. 3akoH KynoHa
(OnekTpuyeckoe roJje. HanpsskéHHOCTD
4.1.5 HJIEKTPUYECKOTrO T0s1s1. [IpuHLMNI Cyrieprio3suuyu.
UITMHUM HaMpsKEHHOCTH /1eKTPUUeCKOro I10JIst
116 PaboTa CuJT 371eKTPOCTaTHUeCKOTro Tosist. [loTeHrman.
[Pa3HOCTH MOTEHIMATIOB
4.1 [TpOBOAHUKY U AU3/IEKTPUKU B TIOCTOSIHHOM
4.1.7 bIIeKTPUYeCKOM moie. JIusnekrpuyeckas
MPOHMLIAEMOCTb
(D1eKTpOEéMKOCTh. KoHZieHCaTop. DNneKTPOEMKOCTh
4.1.8 [JIOCKOI'O KOH/ZleHCaTopa. DHeprus 3apsyKeHHOro
KOH/leHCaTopa
TexHMYeCKHe yCTPOKCTBA: 3/1€KTPOCKOI,
1.9 B/IEKTPOMETD, 37IeKTPOCTaThueCKas 3alljuTa,
BazeMJ/IeHHe 3eKTPOITPUOOPOB, KOH/IEHCATOP, KCEPOKC,
CTPYWHBIM NIPUHTED
41,10 [TpakTHyeckre paboTel. V3MepeHHe 371eKTPOEMKOCTH
KOH/leHCaTopa
H#HPart##HIIOCTOSHHBIN SJIEKTPUUECKINH TOK. TOKU B PA3JIMUHBIX
CPEJAX
4.0 YC/10BUs Cyl1le CTBOBaHUS TTOCTOSTHHOTO
) 4.2.1 HJIEKTPUYECKOro ToKa. lctounmku Toka. Crsia ToKa.
[TocTOsIHHBIN TOK
4.2.2 Haripsokenue. 3akoH Oma fij1s yuacTKa Lienu




4.2.3

(D/1IeKTpruYeckoe COTNpOTUB/IEHE. Ye/IbHOe
COTIPOTHBI/IEHNE BellecTBa

4.2.4

[TocnenoBaTenbHOe, Mapasie/ibHOe, CMeIlIaHHOe
coelMHeHYe TTPOBOJHUKOB

4.2.5

PaboTa 3/1eKTpruecKoro Toka. 3akoH /xoysns — JleHia

4.2.6

[MomHOCTh 3/1eKTprUUeCcKoro ToKa

4.2.7

B/IeKTPOABWKYIas cuna (ganee — 31C) v BHyTpeHHee
COMPOTHB/IEHHE MCTOUHUKA TOKA. 3akoH OMa [1y1st
MOJTHOM (3aMKHYTOW) 371eKTpuuecKkon Lenu. KopoTkoe
BaMbIKaHUe

4.2.8

(O1eKTpOHHAas MPOBOAUMOCTD TBEPbIX METAJJIOB.
3aBHCHMOCTb COTIPOTUB/IEHUS META//IOB OT
TemriepaTypbl. CBepXIIPOBOANMOCTb

4.2.9

(OneKTpruUeCcKUil TOK B Bakyyme. CBolCTBa
D/IEKTPOHHBIX MTYUKOB

4.2.10

[TonynpoBoaurku. CoOCTBeHHasi ¥ IPUMeCHast
MPOBOAVMOCTD IOJTyIIPOBOAHUKOB. CBOMCTBA p-N
nepexoza. [1oympoBoAHUKOBLIe TIPUOOPHI

4.2.11

(D1eKTprUUYeCcKUl TOK B 371€KTPOJIUTAX.
(DJIeKTPOIMTHYECKast JUCCOLMaLMs. DNeKTPOIU3

4.2.12

(DeKTpruUeCcKUi TOK B razax. CaMoCTOSITe/IbHbIN U
HEeCaMOCTOSITe/IbHBIN pa3psif. Pa3nuuHbie TUMbI
CaMOCTOATe/IbHOTO pa3psga. MosHus. [1nasma

4.2.13

TexHUUeCKUe yCTPONCTBA: aMIiepMeTp, BOJILTMETD,
peocTaT, ICTOYHUKM TOKa, 37IeKTpOHarpeBare/ibHbie
MPUOOPKI, 3/IEKTPOOCBETUTE/IbHBIE PHOOPHI,
TepMOMETP COTNPOTHB/IEHHS], BAKYYMHbIN U0/,
TePMUCTOPBI U (HOTOPE3UCTOPHI, TT0/TyTIPOBOAHUKOBbIN
1071, TaJibBaHUKA

4.2.14

[TpakTrueckuie paboThl. M3yueHne cMeIllaHHOTO
COeJMHEeHUs pe3UCTOPOB.

[ 13mepenvie DIC UCTOYHMKA TOKA U €er0 BHYTPEHHEro
conporuBsieHysi. HabmofeHne sekTponrsa

11 KITACC

Kopn,
paszena

KozarnposepsieMoro snemeHTa

[TpoBepsiemMble 5/1eMeHThl COflep>KaHus

4

O/IEKTPOJVHAMUKA

4.3

H#HPar##HH#MATIHUTHOE I1OJIE. SJIEKTPOMAT'HUTHASA UHOYKLUUA

4.3.1

[TocTosiHHbIe MarHUTHI. B3aumo/ielicTBre
[MOCTOSTHHBIX MarHUTOB

4.3.2

arHUTHOe 1osie. BeKTOp MarHUTHOW UHAYKLIWH.
PUHLUM Cyrepro3uLuu. JIMHUM MarHUTHON
HAyKUUYU. KapTrHa MMHUM MarHUTHOM UHTYKI[UU
0J151 TOCTOSIHHBIX MarHUTOB

dCHUTHOE I10J1e ITPOBOAHWKA C TOKOM. KapTI/IHa
WHUN 10JIS AJIMHHOTI'O MPAMOI'O MMPOBOAHWKA U
dMKHYTOI'O KOJIbLIEBOI'O ITPOBO/IHMKA, KAaTYIIKH C




rokoMm. OnbIT DpcTefa. Bzaumogerictere
[IPOBOJHUKOB C TOKOM

4.3.4 Cria AMriepa, eé MOAY/Ib U HallpaB/ieHue
Cuia JlopeHija, eé MOAY/Ib U HaripaB/ieHUe.

4.3.5 /IBr>KeHUe 3apsDKeHHOW YaCTHULbI B OAHOPOJHOM
MarHATHOM T1oj1e. Pabota cusel JIopeHiia

4.3.6 fIB/IeHMe 371eKTPOMarHUTHOM MHAYKLIAN

4.3.7 [ToTOK BeKTOpa MarHUTHOW UHAYKLIUU

1 3.8 O C MHAYKUMU. 3aKOH 3/1eKTPOMarHUTHOM
MHAYKUUK Papajest
Buxpeoe sekrpuyeckoe rose. 34C UHAYKLUUA B

4.3.9 [TPOBOJHUKE, ABMKYLEMCS MOCTYMNaTe/bHO B
OJHOPOZIHOM MarHUTHOM T10Jie

4.3.10 [TpaBusio JleHua

1311 THyKTUBHOCTB. AB/IeHUe caMoMHAYyKLuU. D1C
CaMOWHIYKLUY

4.3.12 (OHeprus MarHUTHOIO I10JIs KaTyIIKY C TOKOM

4.3.13 (D/IeKTpPOMarHiTHOe moJie
TexHUYeCKHe yCTPOWCTBA: MOCTOSTHHbIE MarHUTHI,

4.3.14 DJIEKTPOMAarHUThI, 3/IEKTPOJBUTaTe b, YCKOPUTETN
H/IeMEHTAPHBIX YaCTUL], UHAYKLIMOHHAS MeUb
[TpakTrueckue paboThl. M3yueHre MarHUTHOTO
M0JIs1 KaTyILKKU C TOKOM. VcciienoBaHue 1eCTBUS

4.3.15 [T0CTOSSHHOI'O MarHvWTa Ha PaMKy C TOKOM.
liccnenoBaHue sIB/IeHUS 37IEKTPOMarHUTHOU
MHYKLIAA

5 KOJ/JIEBAHUSA 11 BOJ/IHBI

HHHPar###MEX AHUUYECKUE 1 SJIEKTPOMAT'HUTHBIE KOJIEBAHUSA
KonebatenpHast cuctema. CBoOOHbBIE KoleOaHUs.

5.1.1 ["apMoHnueckue Kosiebanus. [lepuog, yacToTa,
AMITTUTYZA U (a3a KosiebaHui

5.1.2 [Tpy>kKMHHBIM MasTHUK. MaTeMaTUueCKU MasTHUK
YpaBHeHMe TapMOHHUECKUX KOJIeOaHM.

5.1.3 KriHeMaTHueCckoe ¥ TMHaMHAUeCKoe OIMCaHue
KO1e0aTe/IbHOTO JIBUKEHHSI
[IpeBpallieHre SHEPTUM NIPU TapMOHUYE CKUX

14 KosteOaHusX. CBsI3b aMIUTUTY/IbI KOJIeOaHMIA

5.1 o ICXO/IHOM BeJIMUMHBI C aMIUIMTYIaMH KojleOaHui eé

CKOPOCTH U YCKOPeHUsI
KonebatenbHbI KOHTYP. CBOOOAHBIE
B/IEKTPOMarHUTHBIE KOJIe0aHUsS B U/jeaTbHOM

5.1.5 KoriebaTe/IbHOM KOHTYpe. AHAIOTHSI MEXKIY
MeXaHUueCKUMH U 3JIeKTPOMarHUTHbIMU
KonebanusiMu. dopmysia TomcoHa

16 3aKOH COXpaHEeHUs1 SHEPTHU B U/lea/IbHOM

o KorebaTe/IbHOM KOHType
E 17 BbIHY>KZIeHHbIE MEXaHUUeCKHe KoyiebaHusl.

Pe3oHanc. Pe3oHaHCHast KpuBasi. BeIHYXJeHHbIe




PD/IEKTPOMAIHUTHEIE Koyie0aHus.

5.1.8

[TepemeHHbINM TOK. CUHYCOW/anbHBIN TepeMeHHbIN
TOK.

5.1.9

[MoI[HOCTB TIepeMeHHOT0 TOKa. AMITIUTYIHOE U
MelCTBYIOLLlee 3HaUeHHe CHJ/Tbl TOKA Y HalpSDKeHUSsI

5.1.10

Tpancdopmarop. [Tpou3BoACTBO, Niepeada U
roTpebsieHre 37IeKTpUYeCcKor SHePrUu.
(OKOJIOrMueCcKrie PUCKU TTPU NIPOM3BO/CTBE
H/IEKTPUYEeCKOM SHepruu. KynbTypa 1ucnosib30BaHus
H/IEKTPOIHEPryY B IOBCEJHEBHOU JKU3HU

5.1.11

TexHuueckue yCcTpoiicTBa: ceiicmorpad,
b/IeKTpUYeCKUi 3BOHOK, JIMHUY 371eKTporepesay

5.1.12

[TpakTHueckue paboTel. MiccieqoBaHue
BaBMCUMOCTH TepUo/ia Majibix KojebaHuii rpy3a Ha
HUTU OT JJIMHBI HUTU U MacChl TPy3a.
lccrieoBaHre IEpeMeHHOTO TOKa B LIeNH U3
MOC/ie/OBaTe/IbHO COeIMHEHHBIX KOH/I@HCATopa,
KaTyIIKK U pe3rncTopa

5.2

HHPartHMEX AHNYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

[MexaHmuecKte BOJTHbI, yCIOBHSE PACIIPOCTPAHEHHSI.
[Tepuog. CKOpOCTb pacripoCTpaHeHUs U [i/IMHa
BO/IHBI. [Iornepeunble ¥ PO O/IbHBIE BOJTHEI

0.2.2

H#Par#H## ntepdepenuiys U gudpakiys
MexaHNUeCKUX BOJIH

5.2.3

3ByK. CKOpOCTb 3ByKa. [']poMKOCTE 3ByKa. BricoTa
ToHa. TemMOp 3ByKa

5.2.4

(D/1eKTPOMAarHUTHbIE BOJIHBI. YC/IOBUSA U3/lyUYeHUs
B/IEKTPOMAarHUTHBIX BOJIH. B3avMHas opreHTaus
BeKTOpPOB E, B 11 v B 3/1eKTPOMarHUTHOU BOJIHE B
BaKyyMe

5.2.5

(CBOMCTBA 37IEKTPOMAarHUTHBIX BOJH: OTPakeHHe,
pesioM/eHue, To/sipu3anus, Judpakius,
HTep@epeHLiysi. CKOPOCTh 3/1eKTPOMarHUTHbBIX
BOJTH

5.2.6

[[Ikasia 371eKTpOMarHuTHBIX BOJIH. [IpuMeHeHue
5/IeKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY

5.2.7

[IpUHLIMIIBEI PaIMOCBSA3U U TeeBU/IeHUSI.
PasiiosioKarusi. D/IeKTPOMarHUTHOE 3arpsi3HeHue
OKpY>KaroLel cpeibl

5.2.8

TexHUUeCKUe YCTPOUCTBA: MY3bIKabHbIe
MHCTPYMEHTHI, Y/IbTPa3ByKOBas JUarHOCTHKA B
TeXHUKe U MeJULIMHe, Pafap, paJuorpuéMHUK,
Te/ieBU30D, aHTeHHa, TeredoH, CBY-meus

5.3

H#HPar##HOII TUKA

5.3.1

[IpsiMonuHeliHOe pacripocTpaHeHe CBeTa B
0HOpO/HOM cpefie. JIyu cBeTa

5.3.2

OTpakeHHe cBeTa. 3aKOHbI OTPayKEeHUs CBeTa.
[TocTpoeHue n300pakeHUi B IJIOCKOM 3epKajie

5.3.3

[IpenromsieHne cBeTa. 3aKOHBI TIpeIOMJIEHUS CBeTa.




AGCOMIOTHBIN 1T0Ka3aTesib [peIoMIeHHs

5.3.4

[TosiHOe BHyTpeHHee oTpaxkeHUe. [IpefenbHbIN
yT'0J1 TI0JTHOTO BHYTPEHHEr0 OTPayKeHUst

5.3.5

[Tucriepcusi cBeta. CloXKHBIN cocTaB Oesioro cBeTa.
[IBeT

5.3.6

Cobuparoliyie U paccerBaroIye TUH3bl. TOHKas
jiiH3a. @OKYyCHOe pacCTOsTHUe U ONTUUecKasl Crja
TOHKOU TMH3BI. [TocTpoeHue n300paskeHui B
COOMparOIIMX U PaCCEeMBAKOIUX TMH3axX. Popmysia
TOHKOM JIMH3bI. YBenuueHue, jJaBaeMoe JTMH30M

5.3.7

[Tpesebl MPUMEHUMOCTHA FeOMeTPHUYECKOM ONTUKHU

5.3.8

lIuTepdepeHius cBeTa. KorepeHTHbIe HCTOUHUKH.
YcnoBust Hab/MOIeHUST MAKCUMYMOB Y MUHUMYMOB
B HTepGhepeHI[MOHHOW KapTHHE OT JIByX
CUH(a3HBIX KOTePeHTHBIX UCTOUHUKOB

5.3.9

[Tndpakius cBeta. JudpakijoHHast peléTka.
YcnoBre Hab/FOEHUS TTIABHBIX MAKCUMYMOB TIPH
Ma/[eHU MOHOXPOMAaTHUeCKOro CBeTa Ha
n(PaKLIMOHHYIO PeLIETKY

5.3.10

[Tonsipu3anus cBeta

5.3.11

TexHUUeCKUe YCTPOMCTBA: OUKH, JIyTIa,
(hoToarnmapar, MpoeKLMOHHBIM arrapar,
MUKDOCKOTI, Te/IeCKOIl, BOJIOKOHHAsI OTTHKa,
npakIMoOHHasK PelléTKa, TOISIPOU/]

5.3.12

[TpakTHueckue paboTel. VI3MepeHHe ToKa3aresist
rpesiom/enus. VicciieqoBaHHe CBOMCTB
300pakeHnH B TMH3aX. HabsomeHue qucrnepcuu
CBeTa

BQJIEMEHTHI CITIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

['paHuL]bl TPUMEHUMOCTH K1aCCUUECKOW MeXaHHKH.
[TocTynarel TEOPUM OTHOCHUTETBHOCTH:

-1 MHBApPUaHTHOCTb MOZY/Isl CKODOCTH CBeTa B
BaKyyMe, IPUHLIUIT OTHOCUTE/IbHOCTY JWHILTeHA
6 6.0 (OTHOCUTEBHOCTb OAHOBPEMEHHOCTH. 3ame/ijieHre
BpeMeHU 1 COKpallleHue JJIMHbI
6.3 (OHeprust ¥ UMIMyJIbC CBOOOTHOM YaCTHILIBI
6 4 CBsI3b MaCChl C SHeprueil U UMITyTbCOM CBOOOHOM
) UaCTHUI[bl. DHEPTHs TTOKOSI CBOOOHOM YaCTHLIBI
7 KBAHTOBASA ®U3UKA
HHPar###JIEMEHTHI KBAHTOBOW OIITUKN
11 MotoHbl. Popmysa [11aHKa CBS3U S3HepPryuu GoToHa
o C ero YaCTOTON. JHepPrusi U UMMy/bC (OTOHA
10 OTKpBITHE U HcciefoBaHue (oTodddekta. OMNbIThI
7.1 o A.T". CrosieToBa. 3akoHbI poTo3addekTa
713 YpaBHeHUe DiiHILTelHA AJ1s1 poTo3ddexTa.
«KpacHasi rpanutja» goroaddekra
7.1.4 [TaBieHue cBeta. OnbiTol [1.H. JlebeneBa
7.1.5 X IMryeckoe JieliCTBUe CBeTa




TexHUUeCKHEe YCTPOHCTBA: (hOTO3/IEMEHT,

/1.6 (hoTo/aTUMK, Co/THeUHasi baTapesi, CBeTOUO/,
CTPOEHUE ATOMA
'Mo,qenb atroMa TomcoHa. OrnbiThl Pe3epdopga mo
7.2.1 1CC/Ie[JOBaHUIO CTpOeHus aroma. [1aHerapHas
MOZe/lb aToMa
[TocTynare! bopa. M3nyueHue u norioileHue
oy (bOTOHOB IpU Mepexoie aToMa C OJHOTO YPOBHS
BHEpryuy Ha Apyrou. Bugsl ciektpoB. CrieKTp
YPOBHEl 3Hepruu aroMa Bojopoja
7.2 BonHOBbIe cBOMCTBa yacTull. BosHe! fe Bporins.
7.2.3 [KopriyCKy/1ipHO-BO/THOBOM yanu3Mm. Judpakiius
5/IEKTPOHOB Ha KpUCTaslax
oy (CrIoHTaHHOE Y BBIHY K[ €HHOe U3/lyueHue.
o YCTPOMCTBO ¥ TIPUHIUI PabOoTHI Ja3epa
oE TexHUYeCKUe yCTPOMCTBA: CTIeKTpa/ibHbINA aHA/TN3
CIIEeKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIbIOTED
796 [TpakTrueckue paboTsl. HabsrogeHue mHeyaToro
CrieKTpa
ATOMHOE APO
731 IMeTozp1 HabmOeHHs 1 perucTpauuu
H/IeMEHTapPHBIX YaCTHL]
OTKpbITHE pafroakTuBHOCTU. OnbiThl Pe3epdopaa
[10 OIIpeJie/IeHHI0 COCTaBa pajM0aKTUBHOIO
7.3.2 3yueHusi. CBolicTBa anb(da-, 6eta-, ramma-
13/1ydeHys. BavsHue paji0aKTHBHOCTU Ha JKUBbIe
OpraHu3Mbl
(OTKpBbITHE IPOTOHA U HeWTpoHa. Hyk/ioHHas
7.3.3 Mozesb sifipa [eiizen6epra — ViBaHeHKo. 3apsi
i1pa. MaccoBoe uucsio sifpa. M30Toribl
Anbta-pacraf. DeKTPOHHbIN U O3UTPOHHbII
7.3.4 OeTta-pacriaz,. ['aMMa-u3ayueHre. 3aKoH
7.3 paJr0aKTUBHOIO pacraza
735 (OHeprus CBsI3U HYKJIOHOB B sifjpe. flziepHble CUIIbL.
[TecbekT Macchl sapa
7.3.6 fInepHble peakiuu. [leieHre U CUHTE3 sifiep
1 nepHbIi peakTop. TepMosiiepHBINA CUHTES.
7.3.7 [Tpo6sieMbl ¥ TIEPCIIEKTHBHI siIEPHOM SHEPTeTUKHU.
(OKO/I0rMYeCcKye acreKThl si7iepHOU SHepreTUKU
738 (D/leMeHTapHble YaCTULIbI. OTKPLITHe MO3UTPOHa.
DyH1aMeHTa/IbHbIe B3aUMO/|eHCTBUS
3.9 TexHUueCKKe yCTPOMCTBA: JO3UMETP, Kamepa
BuibCoHa, siiepHBINA peakTop, aToMHasi bomba
7310 [TpakTrueckue paboTsl. VMicciemoBaHue TPEKOB
uacTuL (110 TOTOBLIM (poTOrpadusim)
O/IEMEHTBI ACTPO®U3NKU
8 5 1 By 3Bé31H0r0 HeOa. Co3Be3aus, spKue 3BE3IbI,

[1/IaHETHhI, UX BUJHWMOeE JBI)KeHHe




CosHeuHast cuctema. [1naHeTb! 3eMHOM IPyMITHL.
8.2 [T1aHeThI-TUTaHTbl U UX CITyTHUKU, Kap/IMKOBbIe
r1aHeTbl. Masble Tea COTHeUHOM CUCTEMBI

ConHiie, potocdepa u armochepa. CosiHeuHast
AKTUBHOCTD

8.3

8.4 IcTouHuK sHepryur CoJiHLIA U 3BE3/]

3BE3/1bI, UX OCHOBHBIE XapaKTePUCTUKU: Macca,
CBETUMOCTb, PaJIUyC, TeMIIepaTypa, ux
B3aIMOCBsI3b. [luarpamma «CrieKTpasibHbIN K/1acc —
8.5 CBETUMOCTb». 3BE3/1bI IJTABHOM
MOC/Ie/OBaTe/IbHOCTU. 3aBUCUMOCTb «Macca —
CBETUMOCTb» JIJIs1 3BE3/] TTIaBHOM
MoC/ieloBaTe/IbHOCTH

HiH#Par###BHyTpeHHee CTpOeHue 3BE3].
8.6 (CoBpemeHHbIe Tpe/CTaB/IeHus: O IPOUCXOKIEHUU U
bBO/IIOLMMY COJTHIIA U 3BE37]. OTallbl JKU3HU 3BE3]]

[Mneunsii ITyTe — Hama ["anaktrka. CrivpanbHas
cTpykTypa ['anakTuky, pacrnpeenenue 3B€3/, rasa
8.7 1 1ibUTH. [Tosioxkenue v aBrkeHne ComHLa B
[anakTrke. [110cKas v cpeprueckasi ogCHUCTEMbI
["ajlakTUKU

MBI raslakTUK. PaauoranakTUKy U KBas3aphl.

8.8 N
UépHble JbIphI B ipax rajakTUK

BcenenHas. Pacivipenve BceseHHoM. 3aKoH
Xab06ma. Pa3beranue ranakTuk. Bo3pact u paguyc
BcenenHol, Teopusi bonbitioro B3psiBa. Mojienb
«ropsiuel BcenenHol». PeMkToBoe usnyuenue

8.9

acirabHasi CTpyKTypa BeesieHHOM.
8.10 eTarajiakTvika. HepeméHHbie mpo6sieMsl
CTPOHOMHUU

"[TokyMeHT yTBep>kzeH npoctovi DL pykoBoauTesnsi YupexxgeHus"



