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HOACHUTEJIBHASA 3AIINCKA

[IporpaMmma no ¢u3uKe 6a30BOr0 YpOBHS HA YPOBHE CpeAHEro O0O6LIero
00pa3oBaHUs pa3paboTaHa Ha OCHOBe MOJIOXKEHUW W TPeOOBAHUU K pe3ysabTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTe/IbHOM NMpOrpaMmbl, npejcTaBieHHbXx B OPI'OC
COO, a Takxe c y4étoM (eJepabHOU paboyer NMporpaMMbl BOCIHHUTAHUA U
KOHLIeNMY NpenojaBaHusa y4yeoHoro npeamera «Pusrka» B 006pa3oBaTebHbIX
opranusanuax Poccuiickon  Qepepauuy, peasd3yroOLUX  OCHOBHBIE
obpa3oBaTeJibHble IPOTPaMMBbI.

CofepxaHue mnporpaMMbl Mo (QU3MKe HaANpaBJeHO Ha (OpPMUpPOBAHHUE
eCTeCTBEHHO-HAayYHOM KapTUHbI MHpa obyvawoumuxca 10-11 ksaaccoB mnpu
00y4yeHUU UX PU3MKe Ha 6Aa30BOM YPOBHE HAa OCHOBE CUCTEMHO-AEATEJbHOCTHOTO
nogxoga. [lporpamma mo ¢usuke coorBercTByeT TpeboBaHusaAM PI'OC COO k
IJIAHUPYEMbIM JIMYHOCTHBIM, NpeAMETHbIM M MeTalpejMeTHbIM pe3yJbTaTaM
00y4YyeHHsl, a TaKXKe YYUTbIBaeT He0OXOAMMOCTb peav3aluu MeXIpeJMeTHbIX
CBI3e (QU3UKMU C €eCTeCTBEHHO-HAayYHbIMU Y4YeOHBIMU IpeAMeTaMu. B Hel
OIpe/lesIIIOTCSA OCHOBHBIE L|eJIM M3ydyeHUs QU3UKHK Ha YPOBHE CpeJHEro 0601ero
00pa3oBaHus, MJIAaHUpPyeMble pe3yJbTaTbl OCBOEHUS Kypca (QU3UKHU: JUYHOCTHBIE,
MeTanpe/MeTHbIe, IpeJMeTHbIe (Ha 6a30BOM YPOBHeE).

[IporpamMma no ¢pu3srKe BKJIOYAET:

® [UIaHUpYeMble pe3yJbTaThl 0CBOEHHUS Kypca GU3MKM Ha 6a30BOM YPOBHE, B

TOM YUCJIe Ipe/IMeTHBIE pe3y/IbTaThl 110 F0JjlaM 00y4YeHUs;

® coJepxaHue yyebHoro npeamMeta «Prusumka» 1o rojgaM ooydyeHus.

du3rKa Kak Hayka O HauboJiee 0OLIMX 3aKOHAX NPHUPOJBI, BBICTyNas B
KayecTBe y4eOHOro NnpeJMeTa B IIKOJIE, BHOCUT CylleCTBEHHbIN BKJa/, B CUCTEMY
3HaHUU 00 okpyxatouieM Mupe. [lIkonbHBINA KypCc QU3UKHU — CUCTEMOOOPA3YIOIUAM
JJisl eCTeCTBEHHO-Hay4YHbIX y4eOHbIX NMpeAMEeTOB, NMOCKOJIbKY (U3UYECKHE 3aKOHBI
Jie’KaT B OCHOBE IMPOIECCOB U SIBJIEHUM, U3ydaeMbIX XMMHeEH, O6HOJIoTHEH,
dusuvecko reorpadpueid W acTpoHoMued. Hcmosb3oBaHHE UM aAKTUBHOE
NpUMeHeHVMEe (QU3WYECKUX 3HAHUW OlpejesisseT XapaKTep W pa3BUTHUE
pa3HOOOpa3HbIX TEXHOJOTUM B cdepe 3HEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, MOJIyYeHUs HOBBIX MaTepUasOB C 3aJ[dHHBbIMU CBOMCTBAMHU U JPYTUX.
N3yyeHne (GU3MKKM BHOCUT OCHOBHOU BKJaZ B QOpPMHUPOBAHUE eCTECTBEHHO-
Hay4yHOW KapTHUHbI MHUpa 00y4arwuuxcs, B ¢opMUpPOBaHUE YMEHUN NPUMEHSATH
Hay4HbI METOJ, MO3HAHUS IPY BbINOJHEHUU UMU yYEOHbBIX UCCIEL0BAHUN.

B ocHOBYy Kypca QuU3WKM [JiS YPOBHS CpeJHEro o6iiero o6pa3oBaHUs
MOJIOXKEH pAJl WJeH, KOTOpble MOXHO pacCMaTpUBaTh KaK NPUHLMIBI €ro
NOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEU KypC SAABJISETCA JIOTUYECKU



3aBEpIIEHHBbIM, OH COJIEPXKUT MaTepuas U3 BCeX pasfiesioB GU3UKH, BKJIHOYAET Kak
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU QU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEeW MaTepuas Kypca GU3UKHU
00beIMHEH BOKpyr (U3HWYEeCcKUX TeopHil. Beayuium B Kypce sBJSIETCA
dbopMupoBaHUe NpeJCTaBJeHUNA O CTPYKTYPHBIX YPOBHSX MaTepHUH, BellleCTBe U
noJie.

Hoes eymanumapuzayuu. EE peanusanus mnpejnoJsaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTr0 MoTeHIMala GU3UYECKOW HAYKH, OCMbICJIEHUE CBSI3U Pa3BUTHUSA
bu3uKM C pa3BUTHEM OOIIECTBA, a TaKKe C MHPOBO33PEHYECKHUMH,
HPaBCTBEHHBIMU U 3KOJIOTUYECKHMMU NPOOJIEMAMU.

Hoess npuxnaownoii uanpasnrennocmu. Kypc ¢QU3UKU npeanoJiaraeT
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJOTHUYECKUX MPUJIOKEHUN
M3y4YeHHbIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanvd3yeTcsli MOCPEJCTBOM BBEJEHUS] 3J€MEHTOB
coZiepKaHUsl, TOCBALIEHHBIX 3JKOJOTMYECKUM MpobJjeMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbl C Pa3BUTHEM TEeXHUKH M TEXHOJIOTHH, a TaKXe 0OCYyXKAeHUs
npo6JieM paloOHaJbHOTO MPUPO/0N0/Ib30BAaHUS M 3KOJIOTHYECKOW 6€30TMacHOCTH.

CTep>KHEeBbIMU 3jieMeHTaMU Kypca GU3UKH Ha YPOBHE CpeZiHEero oo6Iiero
00pa3oBaHus ABJAAKTCA (U3MYecKhe TeopuH (PopMHUpOBaHHE TNpeACTaBIEHUU O
CTPYKType NMOCTPOeHUs] QU3UYECKOW TeopuH, poaud (yHJaMeHTaNbHbIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX IMpPeJACTaBJIeHUAX O TMPUPOJe, TpaHHULLAX
NPUMEHUMOCTH TEOpUM, JJid ONUCAHUS eCTeCTBEHHO-HAy4YHbIX SBJEHUH WU
NpOIEeCCOB).

CucTeMHO-JeTeTbHOCTHBIN NMOAX0/, B Kypce QU3UKU peasn3yeTcs Mpexze
BCEro 3a CYET OpraHu3alyU 3KCIEPUMEHTANbHON [1eITEJIbHOCTU 00Y4YaroLUXCS.
/i 6a30BOro ypoBHSI Kypca (QU3MKM - 3TO MCIOJIb30BaHWE CUCTEMBI
(pOHTaNBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB W JIabOpPaTOPHBIX pPabdoT,
KOTOpble B MporpaMMe no ¢pusukKe o0’beJHHEHbI B OOIUN CIHMCOK YYEHUYECKUX
NpaKTUYeCKUX paboT. BeljeseHrne B yKa3aHHOM NepeyHe JlabopaTOPHbIX padoT,
NPOBOJUMBIX [JiI KOHTPOJIS M OLIeHKH, OCyLIeCTBJISIETCS Y4YaCTHUKaMHU
06pa3oBaTeJbHOTO Ipollecca MCXOAS M3 OCOOEHHOCTEN IJIAHUPOBAHUS U
OCHallleHUsT KabuHeTa Qu3uKU. [Ipru 3TOM obecrnedyrBaeTcs OBJIAJlEHUE
00y4YawIMUMHUC YMEHUSIMU NPOBOAUTH KOCBEHHbIE U3MepeHUs, UCCIe[0BaHUSA
3aBUCUMOCTEA (PU3UYECKUX BEJUYUH M MOCTAHOBKY OMNBITOB MO IPOBEPKE
npe/JIo’KEHHbIX TUIOTE3.

Bosiblioe BHMMaHUE yJessieTCl pPelIeHUI0 PAcyéTHbIX M KauyeCTBEHHbIX
3aza4. [Ipu aToM [/ pacy€THBIX 3324 NPUOPUTETOM SIBJISIOTCA 33JauU C IBHO
3aJJaHHOW (QU3UYECKOW MOJIeJblo, O3BOJISAIOLIME PUMEHATh U3yYeHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiesia Kypca, TaK U MHTErpupysl 3HaAHUS U3



pa3HbIX pa3zenoB. [l KaueCTBEHHbIX 3a/lad NPUOPUTETOM SIBJSIOTCH 3aZlaHUs Ha
00bsiCHEHHEe TpPOTeKaHUs1 PU3UYECKUX SIBJEHUW M MPOILECCOB B OKpYKawolen
’KM3HU, Tpebyrolre BbibOopa PU3WYECKOU MOJEeNU [AJsl CUTYalluu MNPAKTUKO-
OpPHEHTUPOBAHHOIO XapaKTepa.

B coorBercTtBuuM ¢ Tpe6oBaHussmMu Pr'oC COO k MaTepuaJIbHO-
TEXHUYECKOMY O00ecClleyeHUI0 Y4eOHOTOo Tmpolecca 0a30BbIM ypOBEHb Kypca
QU3MKM Ha YpOBHE CpeJHEro 00I1ero 06pa3oBaHUs JOKEH M3Y4aThCHd B YCJIOBUAX
npeAMeTHOTO KabuHeTa QU3UKU UM B YCIOBUSAX UHTEIPUPOBAHHOI'O0 KabHWHETA
npeiMeTOB eCTeCTBEHHO-HAay4YHOro IMKJa. B kabuHeTe QU3MKHU JOKHO OBITh
Heo06X0MMOe JIabopaTOPHOE 000pyAOBaHUE [Jisl BbINOJHEHUS yKa3aHHbIX B
nporpaMMe 1o GpUsnKe yueHUYeCKUX NPaKTUYEeCKUX PabOT U JIeMOHCTPALMUOHHOE
000py/IOBaHUE.

JleMoHCTpalMoHHOe o06opyAoBaHue GOPMUPYETC B COOTBETCTBUMU C
NPUHLIUIIOM MHWHUMaJIbHOM JOCTAaTOYHOCTH M 00ecrneyuBaeT MOCTAaHOBKY
nepeyucaeHHbIX B TNporpaMMme Mo ¢GU3MKe KI/IYEBbIX JAEeMOHCTpALMN s
HCCJeJJOBAaHUSI H3y4yaeMbIX $BJEHUH W MPOLECCOB, 3MIUPUYECKUX U
byHaMeHTaIbHbIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEeHUH.

JlabopaTopHOoe 0060pyZ0OBaHWEe [/l YYEHUYECKHUX MPAKTUYECKUX paboT
dopMupyeTcsl B BUJie TeMaTUYECKHUX KOMILJIEKTOB U 00OeclieynBaeTCsl B pacyére
OJHOTO KOMIIJIEKTA Ha JByX OOydawuiuxcsd. TeMaTHYeCKMe KOMILJIEKTHI
JJabopaTOpPHOTO 00OpPYAOBaHUA JOJKHBI OBIThb NMOCTPOEHBl HAa KOMILJIEKCHOM
MCI0JIb30BAaHUM aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TaKXKe KOMIbITEPHBIX
M3MepUTEeJIbHbIX CUCTEM B BU/IE IUPPOBBIX JIAOOPATOPUH.

OCHOBHBIMU LieJIIMU M3y4eHUs] QU3UKHU B 00LleM 00pa30BaHUM SBJSAIOTCA:

e (dopMHUpOBaHHE HHTEpeca U CTPeMJIEHUS OOy4YaWIUXCAd K HAyYHOMY
M3Y4YEHUIO NPUPOJbl, pa3BUTHE UX UHTEJJIEKTYaJbHbIX U TBOPUYECKHUX
CIIOCOOHOCTEH;

® pa3BUTHE NpeACTaBJIEHUNA O HAYYHOM MeToJie MO3HaHUS U GOpMHUpOBaHUE
MCC/IeJ0BAaTeNbCKOTO OTHOIIEHUS K OKPYXAOLIUM SBJIEHUAM;

e (dopMHUpOBaHHE HAyYHOTO MHUPOBO33pPEHUsl KaK pe3yJbTaTa H3y4dyeHUs
OCHOB CTPOEHUS MaTePUHU U PyHAAaMeHTaJbHbIX 3aKOHOB QU3UKWY;

e (dopMupoBaHHE yMeHUH OOBSACHATb SBJEHUS C HCI0Jb30BAaHUEM
QU3MYeCKUX 3HAHUM U HAYYHBIX [JOKA3aTeNbCTB;

e (dopMupoBaHUe NpeJCTaBJIEHUNA O poau QU3UKU AJi1 PA3BUTHUS JPYTHUX
eCTeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH.

JlocTmkeHe 3TUX LeJiel obecrieyMBaeTCsl pelleHueM CJIeyluX 3aJay B

npoiiecce U3y4yeHus1 Kypca GU3MKK Ha YpOBHE CpejJHEro obIiero o6pa3oBaHus:

e npuobpeTeHUEe CUCTeMbl 3HAaHUKA 06 06mUX  (PU3UUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKJIOUYasi MEXAHUKY,



MOJIEKYJIAPHYI0 QU3UKY, 3J€KTPOAUHAMHUKY, KBAaHTOBYIO QU3UKY WU
3JIEMEHTbI aCTPOPU3UKY;

e ¢dopMHpOBaHHEe YMeHUN TMpPUMEHSATb TeOpeTHUYeCKue 3HaHUA [Js
00bsicHeHUs1 (QU3UYECKUX SIBJIEHWH B MNpUPOJe U [Js NPUHATUSA
NpPaKTUYECKHUX pelleHU N B NOBCeLHEBHOW KU3HU;

® 0CBOEHHE CNOCOOOB pelleHHWS pas3/M4YHbIX 33Jady C ABHO 3aJaHHOHU
du3nYecKOU MOAe/bl, 3aZa4, NOJApPa3yMeBaWLUX CaMOCTOATEJbHOE
co3zaHue QU3nYeCcKoU MOJey, aleKBaTHOM YCJI0BUAM 3a/ja4y;

e [OHMMaHHe (U3UYECKUX OCHOB M MPUHLMIOB JEHUCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTMYECKUX NPOLIECCOB, X BAUAHUA Ha OKPYXKAIOLLYI0
cpeny;

® OBJI3JiIeHUEe METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAaHUA M MNpPOBeJEeHUd
$U3UYeCKUX IKCIIEDUMEHTOB, aHaJM3a U UHTepHpeTanuu nHGOpMaLnH,
onpezeseHUs JOCTOBEPHOCTH NIOJIYY€eHHOT O pe3yJIbTaTa;

® (03/laHUe YCJOBUW JJSl Pa3BUTUS YMEHUM MPOEKTHO-UCCJIe[0BATeNbCKOH,
TBOPYECKOU JieITeJIbHOCTH.

Ha nsydyenuve ¢usuku (6a30BbId YpOBEeHb) HAa YPOBHE CpeJHEro OOLIero
ob6pa3oBaHus oTBOAUTCH 136 yacoB: B 10 kiacce - 68 yacoB (2 yaca B HeJieJil0), B
11 ks1acce - 68 yacoB (2 yaca B HeJieJito).

[IpegsiaraemMpli B mporpaMMe Mo (Qu3MKe IepeyeHb JabOPAaTOPHBIX U
NPaKTUYECKUX PabOT fBJSAETCA pPEKOMeHJO0BaHHBIM, Y4YUTEJb [ieJlaeT BbIOOD

NpoBeJieHUs JIabOpPaTOPHBIX pPabOT U ONBITOB C YYETOM HHJWMBUAYaJbHBIX
0COOEHHOCTe!N 06yYarUUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

dusrkKa - Hayka 0 mpupoge. HaydyHble MeToAbl O3HAHUSA OKDPYXKaILIEro
Mupa. Posb 3kcrepuMeHTa U TeOpUU B Ipoliecce IMO3HAHUA TNPUPOJBL.
JKCcriepuMeHT B PU3UKe.

MogenvnpoBaHue GU3NYECKUX ABJEHUM U NpoLeccoB. HayyHble rUnoTessl.
du3nyecKue 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTA GU3UYECKUX 3aKOHOB.
[IpyHLMI COOTBETCTBUA.

Posib 1 MecTO $U3UKU B GOPMUPOBAHUU COBPEMEHHOW HAYYHOM KapTUHBI
MUPAQ, B IPAKTUYECKOU AeATeJIbHOCTH JII0JeH.

Llemoncmpayuu

AHasioroBble M LUPPOBbIe H3MEPUTEJbHbIE NPUOOPHl, KOMIbITEPHBIE
JaTYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuyeckoe aBuKeHHe. OTHOCUTENbHOCTb MeXaHWYeCKOTO JIBHXKEHUS.
Cucrtema oTcuéTa. TpaeKkTopus.

[lepemenieHue, CkOpocTb (CpefHSIsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U
YCKOpeHUe MaTephaJbHOM TOYKH, UX MPOEKIMU HAa OCU CUCTEMbI KOOpJAMWHAT.
CyiokeHMe nepeMelleHHUH U CJI0KeHUE CKOPOCTEH.

PaBHOMepHOe M paBHOYCKOpPEeHHOe NpsIMOJIMHeWHOoe ABWeHue. ['paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS, NYTU U MNepeMelleHUs
MaTepraJibHOU TOYKH OT BPEMEHH.

CBoGOAHOE NaJleHHe. Y CKopeHHe CBOOOIHOTO NaleHUs.

KpuBosiMHeliHOe [BWKeHHe. [IBUKEeHHWe MaTepUaJbHOU TOYKH 10
OKPY>KHOCTH C TOCTOSIHHOM 110 MOAYJII0 CKOPOCTbI0. YT/I0Basi CKOPOCTb, TMHEWHas
ckopocTb. [lepro u yacToTa obpaiieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue ycCTpOHUCTBA W TMNpPAKTUUYECKOe INPUMEHEHUE: CIHUJOMETP,
JIBU’KEHHE CHApsA0B, LleNHble U peMEHHbIE NlepeayuH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, ULIHOCTPALMS KMHEMAaTUYEeCKUX XapaKTepUCTHUK
JBWKEHUS.

[Ipeo6pa3oBaHue JBUKEHUH C UCIIOJIb30BAHHUEM TPOCThIX MEXAaHU3MOB.

[lTageHue Tes B BO3AyXe U B pa3peXeHHOM IIPOCTPAHCTBE.

Hab6sroneHue ABUKeHUs TeJia, OpPOIEHHOT0 MO/ YIJIOM K TOPU30HTY U
rOPU30HTAJbHO.



N3mMepeHue yckopeHHs: CBOOOAHOTO MaJeHHUS.

HanpaBJsieHre CKOpPOCTU NpU JABHXEHUU O OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomel

W3yyeHre HepaBHOMEpPHOrO [JBUXKEHHUs C LeJbl0 ONpefiesieHU MIHOBEHHOU
CKOPOCTH.

UccnepoBaHve COOTHOUIEHUS MeEXAY MyTSIMH, NPOWJAEHHBIMHA TeJIOM 3a
NoC/e/0BaTe/JbHble paBHble IPOMEXYTKU BpeMeHU IPU PaBHOYCKOPEHHOM
JIBU>KEHWH C HA4YaJIbHOM CKOPOCTBIO, pABHOM HYJIIO.

N3ydyeHue JBUXKEHUS LIAPUKA B BA3KOW KUJKOCTH.

W3ydyeHue [BWXeHUA TeJsa, OpPOLIEHHOIO FOPU30HTA/IBHO.

Tema 2. /lunamuka

[Ipynuun otHocuTenbHOoCTU ['anuned. IlepBbld 3akoH HbroTOHa.
WHepuuanbHble CUCTEMBbl OTCYETA.

Macca Tesna. Cuna. [I[puHyMn cynepnosvunuu cui. Bropon 3akoH HbroToHa
JJI1 MaTepUaJbHOU TOYKU. TpeTHH 3akOH HblOTOHA /11 MaTepUaJibHbIX TOYEK.

3akoOH BceMUpHOro TAroreHusa. Cusa TsKecTdu. IlepBadg KocMuYecKas
CKOPOCTb.

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

Tpenue. Bugbl TpeHus (mokos, cKonbxkeHus, kadyeHus). Cuia tpeHus. Cyxoe
TpeHue. CUJIa TPEHHUS CKOJIbXXEHUS U CUJIa TpeHUs nokos. KoadppuuneHT TpeHus.
Cuia cONpOTHUBJIEHUA IIPU ABXKEHU U TeJla B XU KOCTU UJIU rase.

[locTynatenbHoe U BpaljaTeabHOe JBUXeHHe abCONIOTHO TBEPJOrO TeJa.

MoMeHT cubl OTHOCUTEJBbHO OCU BpaleHud. [linedo cuibl. YciaoBusa
pPaBHOBECHUA TBEPLOTO TeJla.

TexHuyeckue yCTpOMCTBA U NpaKTHYeCKOe IpUMeHeHHe: IMOJUIMITHUKHY,
JBUXKEHUE VCKYCCTBEHHBIX CIIYTHUKOB.

Jlemoncmpayuu

fAB/ieHUe UHEPLUH.

CpaBHeHMe MacC B3aMMO/eUCTBYOILUX TeJI.

BTopoi 3akoH HbroTOHa.

N3mepeHue cuJ.

CioxeHue CUJL

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT AepopMaluu.

HeBecoMocTb. Bec Tesia npu yCKOPEHHOM MO4bEMeE U NAZ€HUMU.

CpaBHeHMe CUJ TPEHHUS NI0KOS, KQaUeHUS U CKOJIbXXEeHHUH.

YcioBug paBHOBeCUS TBEPAOTO Tesa. BUuabl paBHOBecHUS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

3yyeHue JBUKeHUS OpYCKa 10 HAKJIOHHOW MJIOCKOCTH.

UccnepoBaHue 3aBUCUMOCTU CUJI YIIPYTOCTH, BOSHUKAKIIUX B NPYXUHE U



pe3MHOBOM 06pa3lie, OT UxX AedopMaliu.

WUccnenoBaHue YCI0BUM paBHOBeCHMS TBEPJOTO TeJsa, WMEIOIIEro OCh
BpallleHHs.

Tema 3. 3axoHbl COXpaHeHUA 8 MEXAHUKE

WMmnynbc MaTepuaJbHOW TOYKM (Tesa), CHCTeMbl MaTepHAJbHBIX TOYEK.
WMnynabc cuibl 1 M3MeHEHHEe HMIyJibCa Tesa. 3aKOH COXpPaHEeHHs HMITYJbCa.
PeakTHBHOE IBU)KEHHE.

Pa6oTa cusibl. MOIHOCTD CHUJIBI.

KuHeTndyeckasi 3Heprusi MartepuajbHOW To4ykd. TeopeMa 006 M3MeHEHHH
KUHETHUYEeCKOU SHEPT M.

[loTeHnuanbHass  3Heprus. [loTeHUHWasbHAss  3HEPrUsA  YIOPYyro
nebOpMUPOBAHHOW MpPYXUHBL. [loTeHI[Ma/bHAs 3HEPTHS TesJa BOJM3M
MOBEPXHOCTH 3eMJIH.

[loTeHIMa/bHbleE W  HeNOTeHLIHaJbHble CHJIbL. CBA3b  PabGOTHI
HEMOTEHI[UANbHBIX CHUJI C U3MEHEeHHeM MeXaHWYeCKOW 3HEPTHH CUCTEMBI Tell.
3aKOH COXpaHeHUsI MEXaHUYECKOU SHEPTHH.

Yrpyrve v Heynpyrue CTOJTKHOBEHHUSI.

TexHWYeCcKHe YCTPOWCTBA M NMPAKTHUYECKOe NMPUMeEHEHHE: BOJAOMET, KOTED,
NpY>KUHHbIN HUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHeHHUs1 UMIYJIbCa.

PeakTHBHOE ABUKEHHUE.

[lepexos NOTEHIMANbHONW 3HEPTUU B KHHETHUYECKYH U 0OpATHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomwi

M3ydyeHue abCOJNIIOTHO HEYNpPYyroro yAapa € MOMOIIbI JBYX OJAWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBaHue CBA3U paboThl CUJIbI C UIBMEHEHHWEM MeXaHUYeCKON 3Hepruu
TeJla Ha IPUMepe pacTsKeHUs1 pe3HHOBOTO XKI'yTa.

Pa3znen 3. MouiekyisipHasi pU3HUKa U1 TEPMOANHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopuU

OCHOBHBIE TOJIOKEHUS MOJIEKYIAPHO-KUHETUYECKOM TEOPUM U WX ONBITHOE
obocHoBaHUe. bpoyHoBckoe aBumkeHue. [uddysusa. Xapaktep JABUKEHUS MU
B3aMMO/IECTBUSA YacCTHUL, BewiecTBa. MoJenu CTpOeHHUS Ta3o0B, XKUAKOCTEH H
TBEP/bIX TEJ U 00'bSICHEHUE CBOMCTB BellleCTBA HA OCHOBE 3TUX Mojiesiel. Macca u
pa3Mepsbl MoJieKyJl. KosmmyecTBo BelecTBa. [locTossHHasa ABorazpo.

TensioBoe paBHOBecue. Temiiepatypa U e€ uaMepenue. lllkana temnepartyp
Lenbcug.

Mopenb wupeasbHoro rasa. OCHOBHOe ypaBHEHHE MOJIEKYJIAPHO-
KUHETUYECKOW TeOpUM HJeaJbHOTO rasa. A6CoJloTHAs TeMIepaTypa Kak Mmepa



cpefiHEd KUHETUYECKOW 3HEPTUH TEIJVIOBOTO JBMKeHUs 4acTul, rasa. llkasa
TemnepaTyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHUe MeHpaeneeBa-KnanerpoHa.
3akoH [laspToHa. MU3onponecchl B UieaJibHOM rase ¢ OCTOSSHHBIM KOJIMYeCTBOM
BellecTBa. ['paduyeckoe mnpejcTaBjeHHMe H30MPOLECCOB: M30TEPMA, M30X0pa,
rn3obapa.

TexHuyeckue yCTpOWCTBA U MNpPAKTUYECKOEe TpPUMEHEHHEe: TEePMOMETP,
b6apomeTp.

Jlemoncmpayuu

OmnbIThI, J0Ka3bIBAIOIIKE JUCKPETHOE CTpOeHHe BellecTBa, GpoTorpadpuu
MOJIEKYJ1 OPraHUYEeCKUX COeIUHEHUM.

OnbiThl 0 AU PY3UU XKUAKOCTEHN U ra30B.

Mojiesib 6pOYHOBCKOTO JIBUXKEHUS.

Mogenb onbiTa lllTepHa.

OnbITHI, JI0Ka3bIBaOIMe CyllleCTBOBaHHUE MeXMOJIEKYJIIPHOTO
B3aHMMO/IeHCTBUSI.

Mojenb, WITIOCTPUPYIOIAs IPUPOAY AaBJeHUs ra3a Ha CTEHKH Cocyia.

OnbIThbl, WJJIIOCTPUPYIOIIME YpaBHEHHE COCTOSIHUSI WJEeaJbHOTO Tasa,
H30MPOILECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

OnpezesieHre Macchl BO3/1yXa B KJIACCHOW KOMHaTe Ha OCHOBe WU3MEpPEeHUH
00'b€Ma KOMHATHI, IaBJIEeHUsI U TeMIIEPATYpPbl BO3/1yXa B HEX.

WccnenoBaHre 3aBUCMMOCTH MeX/y NapaMeTpaMH COCTOSIHUS pa3peXeHHOTOo
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMmoguHamuyeckass cucteMa. BHyTpeHHssi 3Heprus TepMOAMHAMUYECKOH
CUCTEMBI U CIIOCOOBI e€ n3MeHeHUs. KosmyecTBo TenioThl U paboTa. BHyTpeHHAA
JHepruss OJHOATOMHOrO MJeaJbHOro rasa. Bujael Tenjonepenayu:
TEMJIONPOBOAHOCTb, KOHBEKLMUS, U3Jy4deHHe. YeslbHasd TeMJ0EMKOCTb BELECTBA.
KosindyecTBO TenJoThl IpHU TemJionepegaye.

[lonaTne 06 aguabaTHoM mporecce. [lepBbldi 3aKOH TepMOJWHAMUKH.
[IlpuMeHeHMe MepBOTO 3aKOHA TepPMOJUHAMHUKHU K u3omnponeccaM. ['paduyeckas
WHTepIpeTanus paboThl rasa.

Btopoil 3akoH TepmoauMHaMuKW. HeoOpaTHMOCThb NMpOLECCOB B NPHUPOJE.

TensioBble MalIMHBL. [[pUHLIUIIBI JEWCTBUS TEMJIOBBIX MAUIKH.
[Ipeo6pa3oBaHusl 3HEPruM B TeEIJIOBbIX MallMHaxX. KosadpdpuuueHT mosie3HOro
JecTBUS TemaoBOM MawuHbl. Luka KapHo u ero koadpduiueHT M0J1€3HOT0
JleMCTBUSA. JKOJIOTUYECKHUEe TP006JIeMbl TENJI03HEPTETHUKH.

TexHHWyeckue yCTpOWCTBA U TNpPAKTUYECKOE MpPUMEHEHHe: J[BUraTelsb
BHYTPEHHEr0 CrOpaHus, 6bITOBOM X0JI0UJIbHUK, KOHAUIIUOHED.



Jlemoncmpayuu

M3MeHeHUe BHYTpPEeHHEW 3HEPrUU Teja NMPU COBEPUIEHUM PAbOThI: BbLIET
NpoOKK U3 OYTHIJIKKA TOJ AENUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3dupa B
JIATYHHOU TPyOKe NMyTéM TpeHUs (BUAE0AeMOHCTpAIUs).

V3MeHeHNe BHYTpeHHEW 3HEPTUHU (TeMIepaTyphl) Tesa NpU TemJolepeaye.

OneIT MO aAyMabaTHOMY pacCIIMPEHUI0 Bo3Jyxa (OMNBIT C BO3AYUIHBIM
OTHUBOM).

Mojenu mapoBoW TYpOWHBI, ABUTaTe sl BHYTPEHHEr0 CrOpPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

3MepeHue ynenbHON TENI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[lapoo6pa3oBaHue U KOHJeHcaluus. McnapeHue U kuneHue. AGCOJMIIOTHASA U
OTHOCUTEJIbHAS BJIAXXHOCTb BO3/yxXa. HachlllleHHbIM map. YaejbHas TemjaoTa
napoobpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUMIEHHUS OT JlaBJIEHHUS.

TBéppoe Tesno. Kpucrannmyeckue u amopdHble Tesia. AHU30TPONHUSA CBOKCTB
KpucTa/sioB. Kuzakue Kpuctaaabl. CoBpeMeHHble MaTepuasbl. [lnaBieHue U
KpUCTa/JIN3alus. YeabHas TenaoTa niaaBaeHus. Cyoamumanus.

YpaBHeHUe Tem10BOro 6aaaHca.

TexHU4eckue yCTPOMCTBA M IpaKTUYECKOe IpHUMEHEeHHe: TUTPOMeTp U
IICUXPOMETP, KaJIOPUMEeTp, TEXHOJIOTMU IOJYYEeHUs COBPEMEHHbIX MaTepuasioB, B
TOM YHUCJIe HAHOMATepHaJoB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOWCTBA HACBIIEHHBIX [IAPOB.

KuneHue npu MOHUKEHHOM [aBJIEHUHU.

Crnoco6bl M3MepeHUS BJIAKHOCTH.

HabntoeHue HarpeBaHusl U MJIaBJI€HUS KPUCTANJIUMYECKOTO BeELECTBa.

JleMoHCTpanusa KpUCTalJI0B.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

V3MepeHUe OTHOCUTENbHOX BJIAXKHOCTH BO3JyXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnexkmpocmamuka

JyeKTpU3anus Tes. IJJEeKTPUYeCKMU 3apsaf. /lBa BHUJA 3JIEKTPUUYECKUX
3apsAfoB. [[pOBOAHUKH, AU3JIEKTPUKU U NMOJYNPOBOJHUKU. 3aKOH COXpaHEHHUS
3JIEKTPUYECKOT0 3apaja.

B3aumopenctBue 3apsaoB. 3akoH KysoHa. To4euyHbIM 3/1eKTPUYECKUH 3apsf.
JyekTprudeckoe 1oJsie. HanpsKEHHOCTb 3JIeKTpU4yecKoro nmnousd. [lpuHnun

CYyNEepNO3ULMU 3JIEKTPUUECKUX MoJied. JIMHUM HanpskEHHOCTU 3JIEKTPUYECKOTO
noJIsl.



Pabora cun a3jekTpoctaTtuyeckoro mnoJisd. IloTeHnuan. PasHocTb
NOoTeHManoB. [IpOBOJHUKA W [UIJEKTPUKU B 3JEKTPOCTATUYECKOM TIOJIE.
[luaieKTprUdeckass NPOHUIAeMOCTb.

Jy1eKTpoEéMKOCTb. KoHZieHcaTop. 3J1IeKTPOEMKOCTD IIJIOCKOTO KOHZeHCaTopa.
JHeprusl 3aps)KEHHOT0 KOHJEHCaTopa.

TexHu4eckue yCTpOWCTBA U NpPaKTHUYeCKOe NPUMEHEHHUE: 3JIEKTPOCKOII,
3JIEKTPOMETD, 3JEeKTPOCTAaTU4YecKass 3allyMTa, 3a3eMJIeHUue 3JIEKTPONpUOOpOB,
KOH/ZIeHCATOP, KOMMPOBaJIbHBIN annapatT, CTPYUHbIA IPUHTEP.

Jlemoncmpayuu

YCTpPOUCTBO M NPUHIMI JEHACTBUS 3JEKTPOMETPA.

B3auMo/elicTBUEe Ha3IEKTPU30BAHHBIX TEJI.

JJIEKTPUYECKOE T10JIe 3apSKEHHBIX TeJl.

[IpoBOIHUKYM B 3JIEKTPOCTATHUYECKOM MOJIE.

JdJieKTpocTaTHYecKas 3alljyTa.

JIN3/1IEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTU IIJIOCKOTO KOHJleHCaTopa OT IUIOWAJu
IJIACTUH, PaCCTOSIHUS MEX/1y HUMU U IU3JIEKTPUUECKOM TPOHUIIAEMOCTH.

JHeprusl 3aps)KEHHOT0 KOHJeHCcaTopa.

Vuenuueckuii skcnepumenm, 1abopamoprsle pabomol

H3MepeHue 3/1eKTPOEMKOCTU KOHJEHcaTopa.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

JJIEKTPUYECKUU TOK. YCJIOBUA CylleCTBOBAHUA 3JIEKTPUYECKOIO TOKa.
WcTtoyHuku ToKa. Cuiia Toka. [locTOAHHBIN TOK.

Hanpskenue. 3akoH OMa 1714 y4acTKa LieNH.

JJIeKTpUYEeCKOe CONpPOTUBJIEHUE. Y[e/bHOE CONPOTHUBJIEHHWE BellecTBa.
[locnesoBaTespHOE, Napasie/bHOE, CMEIIaHHOE COeJMHEHUEe MPOBOJHUKOB.

PaboTa asekTpuueckoro Toka. 3akoH Jhxoyss-JleHnma. MomHOCTb
3JIEKTPUYECKOI0 TOKA.

JJIEKTPOABUKYILAA CUJIa U BHYTPEHHee CONPOTHUBJIEHHE UCTOYHHUKA TOKA.
3akoH Oma AJid MOJIHOM (3aMKHYTO#) a/ieKTpuueckol 1end. KopoTkoe 3aMbIKaHHUeE.

JJIeKTPOHHAasA  NPOBOAUMOCTb  TBEPABIX MeTaJJIOB. 3aBUCUMOCTb
COINPOTHUBJIEHUS METAJIJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTb.

JJIeKTpUYECKHU M TOK B BaKyyMe. CBOMCTBA 3/IEKTPOHHBIX IYYKOB.

[TonynpoBogHUKH. CobcTBeHHass U npuMecHass  NPOBOAUMOCTb
NoJlynpoBOAHUKOB. CBOKCTBa p—n-nepexo/a. [loaynpoBoJHUKOBbIE TPUOOPHI.

JJIeKTPpUYECKMM TOK B pacTBOpaXx M  pacIiaBaX 3JeKTPOJIUTOB.
JJIEKTPOJIUTAYECKAA AUCCOL AL, JJIEKTPOJIUS.

JJIeKTPUYECKHM TOK B rasax. CaMoCTOSITeJIbHbIA U HECAMOCTOSTE/IbHbBIU
pa3pan. Moanus. [liiazma.



TexHU4yeckue yCTpPOWCTBA U TMPAKTUYECKOE MpPUMEHEHHE: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, HWCTOYHUKMU TOKa, 3JIeKTpOHArpeBaTesibHble MPUOOPHI,
3JIEKTPOOCBETUTE/IbHbIE TPUOOPHI, TEPMOMETP CONPOTHUBJEHHUS, BAKyYMHbINA JHUOJ,
TEPMUCTOPBI U GOTOPE3UCTOPHI, NOJYIPOBOJHUKOBBIHN MO/, FaJbBaHUKA.

Jlemoncmpayuu

M3MepeHUe cUJbl TOKA M HANPSXKEHHUS.

3aBUCUMOCTb CONPOTUBJIEHUS LUJIUHJPUYECKUX TPOBOAHUKOB OT JJIMHBI,
IJIOLAIU TIOTIePEeYHOro cCeYeHUsl ¥ MaTepuaJa.

CMelIaHHOe coe/iIMHEHHE TPOBOJHUKOB.

[IpsiMmoe uW3MepeHUe 3JEKTPOJABUXKYlIEH CHJbl. KopoTkoe 3aMbiKaHUe
raJibBAHUYECKOTO 3JIeMEHTA U OlleHKa BHYTPEHHEro CONPOTHUBJIEHUS.

3aBUCUMOCTb COMPOTHUBJIEHUS] METANLJIOB OT TEMIEPATypHhl.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

WckpoBo# paspsi 1 MPOBOAUMOCTb BO3JyXa.

OZIHOCTOPOHHSS MPOBOAUMOCTD JIMO/a.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

M3y4yeHue CMeIIaHHOTO COeJMHEHHUs PE3UCTOPOB.

M3mepeHue 3JIeKTPOJBUKYIIEH CUJIbI UCTOYHUKA TOKA U €ero0 BHYTPEHHEro
CONPOTHUBJIEHHS.

Habnwonenue anekTposinsa.

MexnpeaMeTHbIe CBA3H

U3yyeHue Kypca ¢pu3uku 6a30Boro ypoBHs B 10 KJacce oCyliecTBJIAETCS C
YY4ETOM COJlep>KaTeJIbHbIX MeXIpeJMETHBIX CBfI3eM C KypCcaMH MaTeMaTHKH,
OM0JIOTUH, XUMUH, Teorpadru U TEXHOJIOTHH.

Meoicnpeomemnvie nowsamus, CBS3aHHble C U3YYEHUEM METOJOB HAYYHOIO
NO3HAHUA: fIBJIeHUe, HayYHbId (PaKT, runoresa, ¢pusnyeckass BeJUYMHA, 3aKOH,
Teopus, HabJII0jeH1e, IKCIIEPUMEHT, MOJIeJIMPOBaHUE, MO/leJib, U3MEPEHHUE.

Mamemamuka: pellleHHe CUCTeMbl YpaBHEHWH, JIMHeHWHass OQYHKIUS,
napa6oJia, runep6oJia, UX rpadUKU U CBOMCTBA, TPUTOHOMETpUUEeCKHEe QYHKIIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOX,ECTBO,
BEKTOPBI M UX IPOEKLMU HAa OCU KOOPAWHAT, CJIOX)KEHUE BEKTOPOB.

buonocus: MmexaHudeckoe ABW)KeHHE B KUBOU mpupoje, Audpdysus, ocMoc,
TeNMJo0OMeH MBbIX OPTaHU3MOB (BH/bl TeINJONepe/auyl, TENJOBOe PaBHOBECHE),
3JIEKTpUYECKUE SIBJIEHUS B )KUBOM NPUPOJE.

Xumus: JUCKpPETHOE CTPOEHHE BeleCTBa, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BelL|eCTBa, MOJISIpHAsA Macca, TENJIOBble CBOMCTBA TBEPABIX TeJ, XKUJKOCTEU U
ra3oB, 3JIeKTPpUYECKUE CBOMCTBA METAJJIOB, 3JIEKTPOJUTHUYECKAS AUCCOLMALHS,
rajibBaHHKa.

T'eoepaghus: BNaXKHOCTb BO3/lyXa, BETPbI, 6apOMeTp, TEpPMOMETP.



Texnonoeus: npeobpa3oBaHUe JIBUKEHUH C MCNOJIb30BAHMEM MEXaHHU3MOB,
V46T TpeHUs B TEXHUKe, MOJAIIMIHUKH, UCIOJb30BAaHUE 3aKOHA COXpPAHEHMUS
UMIyJibCa B TeXHUKe (pakeTa, BOAOMET W ApPYrue), ABUTATEJb BHYTPEHHETO
CrOpaHHus, mMapoBas TypOHHA, ObITOBOW XOJIOJUJIbHUK, KOHAMUIMOHEP, TEXHOJOIHU
MOJIyYeHUSI COBPEMEHHBIX MaTepHaJioB, B TOM 4YHCJIEe HAHOMAaTepHUaJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYeCKasd 3alluTa, 3a3eMJieHHe 3JIeKTPONpUOOpOB,
KCEPOKC, CTPYHMHbIA TPUHTEpP, 3JIEKTPOHAarpeBaTeJibHble MPUOOPHI,
3JIEKTPOOCBETUTEJIbHbIE MPUOOPHI, Fa/IbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

[locTossHHbIE MarHuThbl. B3auMogencTBHME IOCTOSHHBIX MarHUTOB.
MaruutHoe mnoJsie. BeKTOp MarHUTHOM HHAYKUMHU. [IpUHLMD Cyneprno3uyuu
MarHMATHBIX MoJied. JINHUYM MarHUTHOU MHAYKIMU. KapTuHA JIMHUM MarHUTHOU
WH/IYKIIUY 110JISl TOCTOSIHHBIX MarHUTOB.

MarHuvTHOe 1oJie NMPOBOJHHWKA C TOKOM. KapTUHA JIMHUM WHAYKLWAU
MarHATHOTO MOJIA JUIMHHOIO NMPSAMOro NMPOBOJHHUKA U 3aMKHYTOT'O KOJIbL€BOTO
IIPOBOJHUKA, KaTYLIKHU € TOKOM. OnbIT IpcTena. BsaumMogencTBre NPpOBOAHUKOB C
TOKOM.

Cusa AMnepa, eé MOAYJIb Y HAllpaBJIEHUE.

Cuna JlopeH1a, eé MOAyJ/Ib Y HallpaBJieHUe. [IBUKeHHe 3apsSKeHHOW YaCTULbI
B OJIHOPOJJHOM MarHUTHOM MoJie. PaboTa cusbl JlopeH1a.

flB/leHHe 3/IEKTPOMAarHUTHOM MWHAYKIMU. I[lOTOK BeKTOpa MarHMTHOU
UHAYKIMU. JJIEKTPOABUKYLASA CHJIA HHAYKLUUA. 3aKOH 3JIEKTPOMAarHUTHOU
UHAyKn UK Papajges.

BuxpeBoe 3jieKTpUuyecKoe IoJie. JJIEKTPOABUKYLIAsA CUJIa UHAYKLUUU B
IIPOBOJHUKE, BUXKYIIEMCS IIOCTYNATEJIbHO B OJTHOPOJHOM MarHMTHOM II0JIE.

[IpaBuo JleHua.

WHAYKTUBHOCTL. fIBJieHMe CaMOMHAYKLMU. IJIEKTPOABUXKYILAA CUJIA
CaMOUHAYKIHH.

JHeprusi MArHUTHOTO MOJISA KATYIIKU C TOKOM.

JJIeKTPOMAarHUTHOE I0JIe.

TexHuyeckrMe yCTPOMCTBA U IMpPAKTUYECKOe MpPUMEHeHHe: TMOCTOSHHbIEe
MAarHyThbl, 3JIEKTPOMAarHUThI, 3JIEKTPOABUrATE/b, YCKOPUTEJNU 3JIeMEHTApPHbBIX
YacCTUll, MHAYKLIMOHHAs Meyb.

Jlemoncmpayuu

OneIT IpcTefa.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YyKa MAarHUTHBIM TOJIEM.



JIMHUY UHAYKLI MU MarHATHOTO MOJIS.

B3auMojenicTBue ABYX IPOBOJHUKOB C TOKOM.

Cuiia AMnepa.

JlevictBre cuiibl JlopeHIla HAa UOHBI 3JIEKTPOJIMTA.

fABneHue 3/1eKTPOMAarHUTHOM UHAYKLUH.

[IpaBuJio Jlenua.

3aBUCUMOCTb 3JIEKTPOJBUKYIEA CUJIbI UHAYKIMU OT CKOPOCTU U3MEHEHHUs
MarHMTHOIO NOTOKa.

fABneHne cCaMOUHIYKIUU.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

M3ydyeHre MarHUTHOTO NOJIS1 KATYIIKU C TOKOM.

WccnenoBaHue edCTBUS MOCTOSSHHOTO MAarHUTAa Ha PaMKY C TOKOM.

UccnepoBaHue IBJIeHUS 3J1eKTPOMAarHUTHOM UHAYKIUAU.

Pa3nen 5. Kosie0aHusi 1 BOJHbBI

Tema 1. Mexanuueckue u IneKmpomMazHumHole Kol1ed0anus

KosiebaTesibHasg cucteMa. CBoOOJHBbIe MeXaHUYECKHe KoJiebaHHUS.
['apMoHudeckue koJsiebaHus. [lepuos, yactoTa, aMmmanTyAa U ¢pasa KoJiebaHUM.
[Ipy>kMHHBIA MasTHUK. MaTeMaTH4YeCKUU MasTHUK. YpaBHEHUE FapMOHUYECKHUX
KoJsiebaHu. [IpeBpalieHre sHepruy Npyu rapMOHUYECKUX KOJIeOaHUSX.

Kosieb6aTenbHbld KOHTYp. CBOOOAHBbIE 3JIEKTPOMAarHMWTHbIE KOJiIeOAaHUS B
uJleaJbHOM KO0Jie6aTeJbHOM KOHType. AHa/oTusi MeXAy MeXaHWYeCKUMHU WU
3JIEKTPOMarHUTHbIMU KoJsiebaHusAMU. Popmysia TomMcoHa. 3aKOH COXpaHeHHUS
3Hepruu B UieaJIbHOM KoJiebaTeJIbHOM KOHTYPE.

[IpencTraBieHue 0 3aTyXawlUX KoJaebaHUSIX. BbIHYyKIeHHble MeXaHHUYeCKHe
KoJsiebaHUs1. PesoHaHC. BeIHYX/I€HHbIE 3/1IeEKTPOMarHUTHbIE KOJIeOaHMUSI.

[lepeMeHHbIM TOK. CHUHyCOWJa/JIbHBIM IEpEMEHHbIM TOK. MOILIHOCTb
epeMeHHOT0 TOKa. AMIUIMTYJJHOe U [JIeHCTBylOlllee 3HAUYeHHE CUJIbl TOKa U
HaMpsKeHUs.

TpancdopmaTtop. [[ponsBoACTBO, epejaya U NOTpedbIeHHe 3JIeKTPUYeCKON
3HEePruu. IKOJOTUYECKHEe PUCKH IIPU IPOU3BO/ICTBE 3JIeKTPOIHepruu. KysibTypa
MCI0JIb30BaHHUS 3JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HHU.

TexHuyeckue yCcTpOWCTBA M NpaKTUYECKOe MpPUMEHeHHe: 3JeKTPUYeCKUU
3BOHOK, TeHepaTop NepeMeHHOro TOKa, IMHUM 3JIeKTpornepeaay.

Jlemoncmpayuu

UccnepoBaHue napamMeTpoB KoJsiebaTeJbHOM CUCTEMbI (IPYKUHHBINA WU
MaTeMaTUYeCKUW MasTHHUK).

Hab6roieHue 3aTyxalomux KoJaebaH .

WccnemoBaHre CBOMCTB BbIHYK/J€HHbBIX KOJIEO6AHUM.

Hab6uiroieHre pe3oHaHca.



CBOOO/IHbIE 3JIEKTPOMArHUTHbIE KOJIEOAHUSI.

OcuuiorpaMmmbl (3aBUCMMOCTH CHJIbI TOKA U HANpsDKEHUS OT BPEMEHH) AJis
3JIEKTPOMArHUTHBIX KOJebaHUM.

Pe3oHaHc mnpu 1nociae0BaTeJbHOM COEJMHEHUM PE3UCTOPA, KATYLUIKU
MHJYKTUBHOCTHU U KOH/leHCaTopa.

Mojenb JIUHUU 3JIEKTponepesadH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

UccnepoBaHuve 3aBUCUMOCTHU NEPUO/IA MaJIbIX KOJIEOAHUHM TPy3a HA HUTHU OT
JUTMHbI HUTHU U Macchl Ipy3a.

UccnenoBaHue TmepeMEHHOr0 TOKAa B IeNM U3  MOC/AeJ0BaTebHO
COeJIMHEHHbBIX KOHIEHCATOPa, KaTylIKU U pe3UCTOopa.

Tema 2. Mexanuueckue u I1eKmMpPOMAZHUNIHbBLE 60TIHbL

MexaHWuYecKHMe BOJIHbI, YCJ0BHUSI pacnpoctpaHeHus. [lepuosa. CkopocTb
pacnpocTpaHeHUsT W JJIMHA BOJIHbL [lomepeyHble W MOpPOJAOJbHbIE BOJIHBL
HUuTepdepenuus U gudpakiivs MeXxaHUYeCKHUX BOJIH.

3Byk. CkopocTb 3ByKa. 'poMKOCTb 3ByKa. BbicoTa ToHa. TeMOp 3ByKa.

JJIeKTPOMAarHUTHbIE BOJIHBI. YCJIOBUS U3JYYeHHUsl 3JeKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTanus BekTopoB E, B, V B asiekTpoMarHuTHoM BosiHe. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH: OTpPakeHUe, MpesoMJIeHUe, MOJspU3anus, AUPpakius,
uHTepPepeHUs. CKOPOCTb 3JIeKTPOMAarHMTHBIX BOJIH.

[llkana 3/1eKTPOMAarHUTHBIX BOJIH. [[puMeHeHWe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[lpuHIMNBIl pafinoCcBA3U U TeseBUAeHUd. Pagnonokanus.

JJIEKTPOMAarHUTHOE 3arpsi3HeHUe OKPYKalolled Cpejbl.

TexHU4Yeckue yCTPOMCTBA U MPAKTUYECKOEe NPUMeHEHHe: My3bIKaJbHbIE
MHCTPYMEHTBI, yJbTPa3ByKOBasi JUAarHOCTUKA B TEXHHKe W MeAULMHE, pajap,
pasvoONpUEMHHUK, TeJEBU30D, aHTEHHA, TesiepoH, CBY-neys.

Jlemoncmpayuu

O6pa3oBaHUe U pacnpoCTpaHeHHe MONepevYHbIX U MPOAOJbHBIX BOJIH.

Kosiebtommeecs Teso Kak UICTOYHUK 3BYKa.

HabuitoeHue oTpaxkeHUs U peJIOMJIeHUsI MeXaHUYeCKHX BOJIH.

Habatonenue nHTepdepeHMd U AUPPAKIMU MeXaHUUYEeCKUX BOJIH.

3BYKOBOM pe30HAHC.

Hab6uitoieHue cBSI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIIUTYA0U U
4acTOTOM KoJiebaHUH.

UccnenoBaHue  CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHHUE,
npeJjioMJieHUe, oJspu3anus, AMPpakius, UHTepdepeHus.

Tema 3. Onmuka

[eomeTpuueckass onTuka. [IpsgMosiMHeillHOe pacnpocTpaHEHUE CBeTa B



oZiHOpoAHOM cpege. Jlydy cBeTa. TouedHbIA UCTOYHUK CBETA.

OTpaxkeHUe cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHre M306parkeHUN B
IJIOCKOM 3€epKalJie.

[IpesioMsieHre cBeTa. 3aKOHbI MpesOMJIeHUs] cBeTa. AGCOIIOTHBIM MOKa3aTesb
npesomyieHusd. [lolHoe BHyTpeHHee oTpaxkeHue. [IpefesibHbIM yros MOJIHOTO
BHYTPEHHETO OTPaKeHMUS.

Jucnepcus cBeta. CI0XKHBIM cOCTaB 6eJsioro cBeta. LiBeT.

Cobuparie M pacceuBawliyde JIMH3bL. ToHKasA JiKMH3a. PoKycHoe
paccTossHUE W ONTHUYecKas CuJia TOHKOW JIMH3bI. [locTpoeHHe M300pakeHUU B
COOMpaIIMX U paccenBarUIUX JMH3aX. PopMyJsia TOHKOW JIMH3bL. YBEJIUYEHUE,
JlaBaeMoe JIMH30MU.

[Ipesesbl MPUMEHUMOCTA T€OMETPUYECKON ONMTUKH.

BosnHoBas onTuka. MHTepdepeHuusi cBeta. KorepeHTHble HCTOYHUKH.
YcioBus HabJOAEHUS MAKCUMYMOB M MHUHUMYMOB B HWHTep(epeHIMOHHOHU
KapTHHE OT [IBYX CHH(PA3HbIX KOTEPEHTHBIX UCTOYHHUKOB.

Judpakuusa cBeta. [JludpakuuoHHasd peléTKa. YcaoBUe HaOJIOeHUs
TJIaBHbIX MaKCHUMyMOB TMpPHU MaJJeHUU MOHOXPOMATHYECKOrO0 CBeTa Ha
JUPPaAKIMOHHYIO PEIIETKY.

[longpusanus ceera.

TexHuyeckre yCTPOMCTBA M MpPaKTH4YeCKOe IpPUMEHEHHWe: O4YKH, JYIa,
doToannapaT, NPOEKIHOHHbIA ammnapaT, MUKPOCKOIN, TeJIECKOIN, BOJIOKOHHAs
ONTHKA, AUPPAKIMOHHASA PELIETKA, MOJIAPOUL,.

Jlemoncmpayuu

[IpsiMo/iMHEHOe pacnpoCTpaHeHHe, OTpPaKEHUE W IpeJiOMJIeHHWE CBeTa.
OnTuyeckue NpUubOPHI.

[losiHOEe BHYTpeHHee oTpakeHUe. Moiesib CBETOBO/A.

UccnepoBaHue CBOMCTB H300paXKeHUH B JIMH3aX.

Mopenn MUKpPOCKOIIa, TeJleCKoIa.

Habstonenue nHTepdepeHLIUN CBETA.

Hab6sroaeHue audpakiuuu cBeTa.

Hab6usroaeHue Jucnepcyu cBeTa.

[TosiydeHUe cieKTpa C MOMOILbIO PU3MBI.

[losryyeHue cnieKTpa C MOMOIIbI0 AUPPAKIMOHHON PELIETKH.

Hab6JiroieHue nosisipu3alvu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

3MepeHue nokasaTeJisl peJIOMJIeHUS CTEKIIA.

WccnenoBanre CBOMCTB M300paXKeHWM B JIMH3aX.

Hab6JiroieHue Jucriepcuu cBeTa.

Pa311e.11 6. OcHOBBI CHeHI/IaHLHOﬁ TCOPUHU OTHOCHUTCJIBHOCTH



[paHulbl NPUMEHUMOCTH KJIACCUYECKOM MexaHUKHU. [locTysaTel
CllelMaJibHOM TEOPUU OTHOCHUTEJBbHOCTHU: WHBAPUAHTHOCTb MOJAYJSA CKOPOCTH
CBeTa B BaKyyMe, IPUHLMI OTHOCUTEJIbHOCTY JUHIITENHA.

OTHOCUTENBHOCTb OJHOBPEMEHHOCTH. 3aMeJJieHMe BPEMEHHM U COKpalleHHe
JUTUHBL.

JHeprusi U UMIYJbC PEJITUBUCTCKOW YaCTHUIbL.

CBS13b MaCChI C 3HEPTUEN U UMITYJIbCOM PEJATUBUCTCKON YaCTHUIIbL. JHEPTUS
MOKOS.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmuvt K6aHMOB0OI ONMUKU

®oTonbl. Popmy.ia [l1aHKa cBA3M 3Hepruu GOTOHA C €ro YaCTOTOU. JHEPT U
Y UMIYJIbC POTOHA.

OTkpeIiTHE U UccaefoBaHue poToapderTta. OnbiThl A. I'. CToseToBa. 3aKOHBI
doToapdexTa. YpaBHeHue JiiHwTelHA A1 poToadpdekTa. «KpacHasa rpaHuna»
dboToadpdekra.

JlaBieHnue cBeta. OnbiThl 1. H. JlebeneBa.

XuMHueckoe JeMCTBUE CBETA.

TexHUYecKue YCTpOMCTBA M INpaKTHYeCKOe NpUMeHeHHe: (POTO3JIEMEHT,
doTOoIaTUMK, COIHEeUYHas b6aTapesi, CBETOLUO/,.

Jlemoncmpayuu

®oT0o3QPeKT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnepoBaHue 3aKOHOB BHelIHero ¢potoadpdekra.

CBeToamoO/.

CosiHe4Has baTapes.

Tema 2. Cmpoenue amoma

Mogenp atoMa TomcoHa. OnbiTel Pe3epdopaa mo paccesHuro B -yacTui.
[lnaHetapHas mogenb aroma. lloctynatel Bopa. W3nydyeHue u morJsouieHue
$OTOHOB HpHU mepexojie aTOMa C OJHOr0 YPOBHSA 3HEPrMU Ha [Jpyrou. Bugpl
crneKTpoB. CIEeKTp ypOBHEN 3HEPTUM aTOMa BOAOPOJa.

BoJsiHOBBIE cBOMCTBA YacTUll. BosiHbl e Bpoussa. KopnyckyisipHO-BOJTHOBOM
JlyaJiu3M.

CIIOHTaHHOE U BBIHYK/IEHHOE HU3JIyYeHue.

TexHU4yeckue yCTpPOWCTBA U NMPAKTUYECKOe MPUMEHEHHUeE: CHEKTPabHbIN
aHa/u3 (CMeKTPOCKOII), Jla3ep, KBAaHTOBbIA KOMIIbIOTED.

Jlemoncmpayuu

Mogenb onbiTa Pesepdopaa.

OnpejesieHue JJIMHBI BOJIHBI Jla3epa.

HabstojeHue TMHeRYaThIX CIEKTPOB U3JIY4€EHHUS.

Jlazep.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

Hab6ntofeHue MHERYaTOro CHEKTpa.

Tema 3. Amomnoe a0po

JKCIIepUMEHTB], JO0Ka3blBalOLlyMe CI0XKHOCTb CTpoeHUdA Azapa. OTKpeITHE
pagvoakTuBHOCTU. OnbiTel Pesepdopsa 1no onpesesneHdMo  cocTaBa
pajjMoOaKTUBHOro wu3aydeHud. CBoucTBa anbda-, OeTa-, ramMma-us/Iy4yeHHUS.
BivdaHue paiM0aKTUBHOCTH Ha )XUBbIE OPraHHU3MBl.

OTKpbITHE NPOTOHA U HeWTpoHa. HykJoHHada Mojenbp dzapa
['et3en6epra-NBaHeHko. 3apsaj aapa. MaccoBoe yucJio aapa. U3oTonsr.

Anpda-pacnas. INeKTPOHHBIM U MO3UTPOHHBIM OeTa-pacnaj. [amma-
M3Jy4yeHue. 3aKOH palIMOaKTUBHOTO pacnaja.

JdHeprus CBA3U HYKJIOHOB B Azipe. AnepHble cuibl. [lepekT Macchl apa.

fAnepHsble peakyuu. /lesieHue U CUHTE3 fA/ep.

ApnepHbiii peaktop. TepMmosgepHbll cuHTe3. [IpobseMbl U MepCHeKTUBBI
AlEPHOM SHEPreTUKHU. JKOJIOTMYECKUE aCeKTHI A/lepPHOU SJHEPTETUKH.

dJieMeHTapHble 4acTUulpl. OTKpPBITHE MO3UTPOHA.

MeTo/ bl Hab/MOAEHUA U PETUCTPALIMU 3JIeMEeHTAPHbIX YaCTHII,

OyH/laMmeHTa/IbHble B3aUMOJelcTBUA. EAMHCTBO QU3MYeCKOM KapTHHBI MUpA.

TexHuyeckue yCTpOMCTBA U NPAKTUUECKOe IPUMEHEeHUe: JO3UMETp, KaMmepa
BunbcoHa, gepHblil peakTop, aTOMHasg 60Mba.

Ilemoncmpayuu

CY4ETYMK MOHUZUPYIOLIUX YACTULL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

WccnenoBanue TpekoB yacTul, (o roToBbIM GoTOrpadusm).

Pa3zznen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

JdTanbl pa3BUTUs acCTPOHOMUHM. [IpHKIajHOE U MUPOBO33pEHYECKOE 3HAYEHUE
aCTPOHOMUMU.

Bug 3BésgHoro Heb6a. Co3Be3ausi, IpKUe 3BE3/bl, MJIAHETbI, UX BUAUMOE
JIBHDKEHHeE.

CoJsiHeyHas cucTeMa.

CosiHue. CosiHeyHad aKTUBHOCTb. McTo4HUK 3Hepruv CoJiHUA U 3BE3[,.
3BE3/bl, X OCHOBHbIE XapaKTePUCTUKHU. JluarpaMMma «CHeKTpaJibHbIA KJacC -
CBETUMOCTb». 3BE3/bl I'JIABHOW I0OCJ€A0BaTEJbHOCTH. 3aBUCUMOCTh «Macca -
CBETUMOCTb» /i1 3BE€3/] TJIaBHOW IOCJe[0BaTENbHOCTH. BHyTpeHHee CcTpoeHUe
3B€3/1. COBpeMeHHbIe MpPeCTaBJEHUsI 0 IPOUCXOXKAEHUN U 3BOMIOIMU COJTHIIA U
3B€3/1. ITaNbl >)KU3HU 3BE3/I.

Mneynsiv IlyTe - Hama ['anakTtuka. [losoxxkeHue u aBuxeHne CoJiHIIA B
['asakTukKe. TUnbl raakTUK. PagrorasakTuKku U KBa3apbl. YépHbIe AbIPHI B Apax
raJlJakTHUK.



BcesienHas. Pacuivpenne BeceneHHoi. 3akoH Xa66u1a. PasberaHue rajakTHK.
Teopusa bosbmioro B3peiBa. PesinKTOBOE HU3/yYeHHe.

MacurtabHas cTpykTypa BcesieHHOU. MeTarasiakTHKa.

HepeménHblie npo6/ieMbl aCTPOHOMMUMHU.

Vyenuueckue nabnooenus

HaburojeHusA HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMIIbIOTEPHBIX
NPUJIOKEHUN JJIA ONpefie/ieHUs TO0JI0KeHUs HeOeCHbIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe co3Be3/ sl CeBepHOTro MoJIylapus U ApKHUe 3BE3/bl.

Hab6utonenus B Teneckon JlyHbl, nianet, Muiednoro Ilytu.

Oo6o0maromiee NOBTOPEHUE

Posb Qu3MKM M acCTPOHOMHUM B 3IKOHOMHUYECKOW, TEXHOJIOTHUYECKOU,
COLMAJbHOM M 3TUYECKOU cdepax [edTeJbHOCTH YesJ0BeKa, PoJib U MeCTO QU3UKH
M aCTPOHOMHHU B COBPEMEHHOW HAy4YHOW KapTUHE MHPA, poJib QU3UYECKOU TEOPHUH
B (QOpMHUpPOBaHUM TMpeACTaBJeHUU O ¢GU3UYECKOM KapTHHe MHUpa, MECTO
$r3MYeCKOU KapTUHBI MUPaA B 00OLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAyYHbIX
npejCTaBJIEHUN O IPUPO/E.

MexnpeaMeTHbIe CBA3H

U3y4yeHue Kypca Gu3uKu 6a30BOro ypoBHA B 11 KJacce oCyliecTBJIAETCS C
YY4ETOM COJepkaTeJbHbIX MeXIpeJMEeTHBbIX CBfi3ed C KypCaMU MaTeMaTUKH,
OMO0JIOTUH, XUMUH, Teorpadyu U TEXHOJIOTHH.

Mesxcnpeomemnvie nonamus, CBA3aHHble C W3y4YeHHEM MeTOJO0B HAy4yHOTO
NO3HAHUA: fIBJIeHUe, HayYHbIA (PaKT, runoresa, Gusnyeckass BeJUYMHA, 3aKOH,
Teopus, HabJII0JeH1e, IKCIIEPUMEHT, MOJIeJIMPOBaHUe, MO/ieJib, U3MEPEHHUE.

Mamemamuka: pelleHWe CUCTeMbl yYpaBHEHUH, TPUTOHOMETpPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, 0OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U UX MPOEKLUHA HAa OCU KOOPJUHAT, CJOXKEHUE BEKTOPOB,
NPOU3BOJAHBIE 3JIeMEHTAPHbIX (QYHKIUK, NPU3HAKU NOJ0OUS TPeyroJibHUKOB,
onpe/iesieHHe MJIOUAAHY JIOCKUX QUTYP U 00 bEMA Tell.

Buonoeusn: 3/1eKTpUYeCKUe sIBJIEHUS B XUBOU NPUPOJe, KoJiebaTesbHble
JIBU>KEHUS B )KUBOU MPUPOJIE, ONITUYECKUE SIBJIEHUSA B )KUBOU NPUPO/IE, AeUCTBUE
pajuanyy Ha *XUBble OPTaHU3MBI.

Xumus: CTpOEHHEe aTOMOB U MOJIEKYJI, KPUCTAJLJInYeCcKas CTPYKTypa TBEPbIX
TeJ, MeXaHU3Mbl 00pa30BaHUsl KPUCTAJIMYECKOW PpEIIETKH, CHeKTPaJbHbIN
aHaJIu3.

l'eoepaghusi: MarHUTHbIe TMoOJOCA 3€MJIM, 3aJleXXM MAarHUTHBIX pY/,
doToChEMKA 3eMHOM NOBEPXHOCTH, NIPe/ICKa3aHue 3eMJIETPSCEHUM.

Texnonocusi: NWUHUKA 3JIEKTpollepefiay, TeHepaTOp IepeMeHHOro TOKa,
3JIEKTPOJABUTaTE b, UHAYKIIMOHHASA MeYyb, pafap, pafUONpPUEMHUK, TeJEBU30D,
aHTeHHa, TesiepoH, CBU-neub, MpoeKIIMOHHbBIN annapaT, BOJIOKOHHAs ONTHKA,



CoJIHeYHasi 6aTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHue y4yebHOro mnpegmera «Pu3rMKa» Ha yYpPOBHE CpeJHEro O0OIIEro
00pa3oBaHusl (06a30BbIM YpPOBEHb) [JO/DKHO O0ECNeYUTh JOCTHKEHHUE CJIeAYHIUX
JIMYHOCTHBIX, METANpPEMETHBIX U TpeAMeTHbIX 00pa30BaTeNbHbIX Pe3y/IbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbHI

JIMUHOCTHbIE pe3yJibTaTbl 0CBOEHHUs1 yyeOHOro npeamera «Pusrka» JOIKHbI
OTpaXkaTb TOTOBHOCTb U CINOCOOHOCTb OOYYaAKIMXCS PYKOBOJCTBOBAThCS
chopMUpPOBAaHHON BHYTpeHHeN NO3UllMel JIMYHOCTH, CUCTEMOW I€HHOCTHBIX
OpUEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX YyOEXJEHUH, COOTBETCTBYIOIUX
TPAJAMUIIMOHHBIM I[eHHOCTSIM POCCUUCKOTO 06IecTBa, pacliMpeHue XKU3HEHHOI0
OMbITA W OTbITA JIeITEJbHOCTU B Mpolecce peajn3aliii OCHOBHBIX HalpaBJeHUH
BOCMHTATEJNIbHOU J1eITEJIbHOCTH, B TOM YUCJI€e B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMS:

chOPMUPOBAHHOCTD TPAXKAHCKOM MO3UITMKM 06yYa0Ierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUMCKOro 00I11eCcTBa;

NPUHATHE TPAAULMOHHBIX O0O0LeYe/OBeYeCKUX T'YMAaHUCTUYECKUX MU
JleMOKpaTHU4eCKHUX LIEeHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO J1eSITEJIbHOCTb B UHTepecax rpaKJaHCKOTo
0611eCcTBa, y4aCTBOBATh B CAMOYINpaBJeHUH B 00pa30BaTe/IbHOU OpraHM3aLly;

yMeHHe B3aWMO/|€MCTBOBAThb C COLMAJbHBIMU UHCTUTYTaMU B COOTBETCTBUH C
UX QYHKIMSIMU U Ha3HAaYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOW JesTeJbHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIMTAHUS:

chOpMHUPOBAHHOCTh POCCHUICKOU rpaX/JaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K roCy/JapCTBEHHbIM CUMBOJIAM, JOCTHKEHUAM
POCCUMCKUX YYEHBIX B 00J1aCTH PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

cGOpMHUPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO NOBE/EHUS;

CIIOCOOHOCTb OLlEHMBATh CUTyalldI0 U MPUHUMATh OCO3HAHHBIE PeElIEHHS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM 4HUCJIe B
[eATeJIbHOCTU YYEHOrO;

0CO3HAaHUeE JIMYHOTO BKJIAZA B MOCTPOEHHE YCTOMYMBOTO OYAyILEero;

4) 3CTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKJHOYass 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero ¢usnyecKkoil HayKe;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTepecC K pasyiM4HbIM chepaM npodecCHoHATbHOU J1eATeJbHOCTH, B TOM
4ucsie CBSI3aHHBbIM C GU3MKOM U TEXHUKOH, YMeHHe COBepIaTh 0CO3HAHHBIM BbHIOOD
oyayuiei npodeccuu U peasii30BbIBaTh COOCTBEHHbBIE )XU3HEHHbIE IJIAHbI;

TOTOBHOCTb U CIOCOOHOCTh K 06pa30BaHUI0 U CaM00OpPa30BaHUIO B 006J1aCTH
$GHY3MKHU Ha IPOTSXKEHUU BCEM KU3HHU;

6) 3K0JI0rH4ecKOro BOCIHUTAHUSA:

chOpMUPOBAHHOCTb 3KOJOTUYECKON KYJbTYpbl, 0CO3HAHHE IJ106aJbHOTO
XapaKTepa 3K0JOTUYeCKUX MPoOJIeM;

IVIAHUPOBaHUE U OCYILeCTBJIEHUEe JEeMCTBUU B OKpYXKalllleill cpelie HA OCHOBE
3HaAHUS 1eJiedl YCTOMYMBOIr0 Pa3BUTHS YeJI0BEeY€ECTBa;

paciiupeHyde OMNbITA JeSTeJbHOCTU 3KOJOTMYEeCKOW HaNpaBJEHHOCTU Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 PUBUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHUS:

chopMUPOBAHHOCTb MHPOBO33PEHUS], COOTBETCTBYIOLIEI0 COBPEMEHHOMY
YPOBHIO Pa3BUTHUSA GU3UUECKON HAYKY;

OCO3HaHHWE IeHHOCTHM HAy4YHOW J[esATeJbHOCTH, TOTOBHOCTb B Mpoliecce
M3y4yeHUss GU3UKHA OCYUIeCTBJSTb IMPOEKTHYH M HCCAeA0BaTEJbCKYIO
JlesITeJIbHOCTb UHAWBUAYAJbHO U B FPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS
ba3oBble JJoruyeckue JaelcTBU:
CaMOCTOAATeJIbHO  GOpPMyJIUPOBAaTb U AKTYaJIM3UPOBAThb MpPoO6JIEMY,
paccMaTpUBaThb €€ BCECTOPOHHE;
onpezessaTh 1eJd JesdTeJbHOCTH, 3a1aBaTh apaMeTPbl U KPUTEPUHU UX
JOCTHXKEHMUS;
BbISIBJSATh 3aKOHOMEPHOCTH M MPOTUBOpPEYUsT B paccMaTpPUBaeMbIX
bU3MYEeCKUX SBJEHUSX;
pa3pabaThiBaTh MJIaH pelleHrs] Npo6JieMbl C YYETOM aHAIKM3a UMEHIUXCS
MaTepHaJibHbIX U HeMaTepHabHbIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B J1€TEJbHOCTb, OIleHUBATh COOTBETCTBUE PE3yJIbTATOB
1[eJIsIM, OIl€eHUBATh PUCKH NOC/IEACTBUM JeATeJbHOCTY;
KOOPJUHUPOBATb U  BBINOJHATH pPaboTy B YCJOBHUSAX PpeajbHOTO,
BUPTYaJIbHOT'O U KOMOWMHHUPOBAHHOI'0 B3aUMO/IEMCTBUS;
pa3BUBaThb KpeaTMBHOE MbllllJIEHHE NPU pelleHUH XU3HEHHBIX MPoOJeM.
Ba3oBrhIe ncciienoBaTeIbCKHe AeiiCTBUA:
BJIaZIeTb HAyYHON TEePMHUHOJIOTHEN, KJIIOUEBbIMU MOHATUAMUA U MeTOJaMHU
bu3MYeCcKON HAyKU;



BJaJleTh HaBbIKaMU y4eOHO-UCCJIeL0BaTENbCKOM U NPOEKTHON AeATeNbHOCTH
B 00J1aCTU QPU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATENbHOMY MOUCKY
METO/0B pelleHus 3aady GpU3UYEeCKOTO COJepaHUs, IPUMEHEHNUIO Pa3/JIMYHbIX
MeTO/|0B II0O3HAHUS;

BJAJleTb BUJAMHU [eATeJbHOCTA MO MOJy4YeHUI0 HOBOrO 3HaHUS, €ero
UHTepIpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHUI0 B Pas3/UYHbIX YYEOHBIX
CUTYaLMsX, B TOM YHCJIE IPU CO34aHUU YYEOHBIX IPOEKTOB B 00/1aCTH PU3UKHY;

BBISIBJISITh TNPUYUHHO-CIEACTBEHHbIE CBA3M U aKTyaJU3UpPOBaThb 3ajayy,
BbIZIBUTATh TUIOTE3y €€ pellleHUs], HaX0JUTb apryMeHThl /s J0Ka3aTeJbCTBa
CBOUX yTBEPKAEHUH, 3a/jlaBaTh TapaMeTpbl U KPUTEPHUU peLIEHUS;

aHaJIM3UPOBATh MOJIyYeHHble B XOJe pelleHUsl 3a/auyd pe3yJsbTaThl,
KPUTUYECKU OLleHUBAaTh UX JOCTOBEPHOCTb, NPOTHO3UPOBATbH M3MEHEHHE B HOBBIX
YCJI0BUSIX;

CTaBUTb U (QOPMYJIMPOBAThb COOCTBEHHbIE 33Jaud B 00pa30BaTeJbHOU
JlesITeJIbHOCTH, B TOM YMCJIe IPU U3YyUYeHUU PU3UKHY;

JlaBaTb OLlEHKY HOBBIM CUTYyal[UsIM, OLleHUBATb MPUOOPETEHHBIN OMBIT;

yMeTb NEepPEeHOCUTb 3HaHUS MO0 (PU3UKe B MPAKTHUYECKYH 006/1acThb
KU3HeAesATeJbHOCTH;

yMeTb UHTETPpUPOBAThb 3HAHUA U3 PA3HbIX IPeAMETHBIX 00/1aCTeN;

BbIJIBUTaTh HOBbIE UJieH, NIpejjlaraTb OpPUTMHaNbHble NOAXO0/bl U pelleHHUs;

CTAaBUTb NPOOJIeMBl U 33/la4H, AONYyCKaLKe albTepHAaTUBHbIE pelleHus.
Pab6ora ¢ undgopmanmeii:

BJIaJleTb HaBbIKaMH MO0Jy4eHUS MHQOpMaALUU (U3NYECKOro COZLep>KaHWUA U3
UCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOATEJbHO OCYLECTBJATH IOUCK, aHAJIU3,
CHCTeMaTHU3aLUI0 U MHTepIlpeTanyilo UHQOpMALUU pas3JUYHBIX BULOB U QOpM
IpeACcTaBJIeHus;

OLleHUBATh JOCTOBEPHOCTb MHOpMaLUK;

UCNOJIb30BaTh CpefCcTBa HMHQPOPMALMOHHBIX K  KOMMYHMKAILlUOHHBIX
TEXHOJIOTUM B pelleHUWH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHbIX M OpPraHU3allMOHHBIX
3aJlad C CoOJitoJleHueM TpebOBaHUM 3SPrOHOMHUKH, TEXHUKH 0€e30MaCHOCTH,
TUTHEHBb], pecypcocOepexeHUs], NpPaBOBbIX W 3THYECKUX HOPM, HOpPM
MHPOpPMaIMOHHOHN 6€30MacHOCTH;

CO3/laBaTb TEKCTbl PU3UYECKOTrO COJEpKaHUsA B pasjM4YHbIX popMaTax C
Yy46TOM Ha3HayeHUd MHPOpPMALMU U LieJeBOW ayAUTOPUH, BbIOMpas ONTHUMAJIbHYIO
dopMy npecTaB/IeHUA U BU3yalu3al{H.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBJATh 00lLleHHE HA YPOKax GU3UKU U BO BHEYPOUHOH JleATEbHOCTH;
pacno3HaBaTb MNPEANOCHUIKA KOHQJIUKTHBIX CHUTyalldid H  CMAr4yaTh
KOHQJIUKTBI;



pPa3BEPHYTO M JIOTUYHO M3JIaraTb CBOI TOYKY 3peHHd C UCHOJIb30BAaHUEM
A3bIKOBBIX CPE/CTB;

OHMMAaTh W HCIO0JIb30BaTh NpEUMyLleCcTBA KOMaHJHOM W WHAWBUAYAJIbHOU
paboThI;

BbIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEWCTBUU C YYETOM OOILUX
MHTEPECOB U BO3MOKHOCTEHN KaXKI0r0 4JieHa KOJIJIEKTUB3;

NPUHUMATh LeJU COBMECTHOM [JeTeJIbHOCTH, OpPraHU30BbIBAaTb U
KOODAUHUPOBATb JEeUCTBUA MO €€ JOCTHXKEHHIO: COCTABJAThH IJIAH JEeUCTBUY,
pacnpeziesiaTb POJU C y4€TOM MHEHUH YYAaCTHUKOB, OOCYXAAaTb pe3yJbTaThl
COBMECTHOM paboThI;

OLleHMBAaTbh KayeCTBO CBOEro BKJaZa M KaXJOro y4acTHMKAa KOMaH/Jbl B
00I1MU pe3yJIbTaT N0 pa3pabo0TaHHBIM KPUTEPHUSM;

npejJaraTb HOBble IPOEKTHI, OLEHUBATh HJEeW C TNO3ULMHA HOBU3HBI,
OPUTMHAJIbHOCTH, NPAKTUYE€CKON 3HAYUMOCTH;

OCYLIECTBJIATb MNO3UTHBHOE CTpaTerMyeckoe IOBeJeHUe B pa3JIUYHbIX
CUTYalUsX, IPOSABAATH TBOPYECTBO U BOOOpaXKeHHE, ObITh MHUIIMAaTUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOATENbHO OCYLIEeCTBJSATh MO3HABATEJbHYI [eATeNbHOCTb B 00JIaCTH
$U3UKKN M aCTPOHOMMH, BBISBJAATH NPOOJIEMBbl, CTaBUTb U (QOPMYyJMPOBATh
COOCTBEHHbBIE 3a/1a4H;

CaMOCTOATEJbHO COCTaBJATH IJIAH peLIeHUsl PACUETHBIX U KauyeCTBEHHBIX
3a/ia4, IIJIaH BbINIOJTHEHUS IPAKTUY€eCKOU pabOoThI C Y4ETOM UMEIIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MpeI0YTEHUH;

/laBaTh OLEHKY HOBBIM CUTYaLUSM;

paclIUpATh paMKHU y4eOHOro npejMeTa Ha OCHOBE JIMYHBIX NPeANOYTEHUN;

JileJlaTb 0CO3HAHHBIM BbIOOP, apTyMEHTHUPOBATh €ro, 6paTh Ha cebs
OTBETCTBEHHOCTb 33  pELIEHUE;

OLIeHUBATh NPUOOPETEHHBIN OIbIT;

crnoco6¢cTBoBaTh (GOPMUPOBAHUIO W MPOSIBJEHUIO 3PYAUIMHU B 00J1aCTH
$U3MKH, TIOCTOSTHHO MOBBILIATh CBOW 00pa30BaTe/IbHbIM U KyJbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B 1€SITEJbHOCTD,
OLIeHUBATbh COOTBETCTBUE PEe3yJIbTATOB LeJISIM;

BJIaJleTb HaBblKaMM MO03HABAaTeJbHOW pedJieKCMM KaK O0CO3HaHUSA
COBepIIAaeMbIX JEWCTBUM M MBICJUTENbHBIX MPOLECCOB, WX pe3yJbTaTOB HU
OCHOBAaHUWH;

KCI0JIb30BaTh NpPUEMBI pedJIeKCUM JJisl OLEHKU CUTYal[Md, BbIOOpA BEPHOTO
pelleHus;



yMeTb OLlEHWBATb PUCKM U CBOEBPEMEHHO NPUHUMATbh peLIeHUS N0 HUX
CHIDKEHUIO;

NPUHMMAaTb MOTHUBBI U apTyMeHTbl JPYrUX INpU aHa/lU3e pe3yJbTaTOB
JlesITeJIbHOCTY;

NPUHUMATh cebs, MOHUMAas CBOU HEJOCTAaTKU U JOCTOMHCTBA;

NPUHMMAaTb MOTHBBI U apTyMeHTbl JPYTrUX INpU aHa/lU3e pe3y/bTaTOB
JlesITeJIbHOCTY;

NpU3HABaTh CBOE MPABO U NPaBO APYTHUX HA OIIKOKHU.

B npouecce AocTHKeHUSI IMYHOCTHBIX pe3y/bTaTOB OCBOEHHUS MPOrpaMMbl
no (Qu3uKe AJ YPOBHA CpefiHero obOiiero ob6pa3oBaHUA y 00ydarOUIUXCS
COBEPIIEHCTBYETCS  9MOLMOHAJIbHbIA  WHTEJJIEKT, MpejloJarariiii
cHOpPMHUPOBAHHOCTh:

CaMOCO3HaHMS, BKJ/IOYAIOLIETO0 CIOCOOHOCTb MOHUMATb CBOE 3MOLMOHAJIbHOE
COCTOSIHUE, BU/IETb HAMpaBJieHUs pPa3BUTHUS COOCTBEHHOM 3MOLMOHAJIbHON cdephl,
ObITh YBEpPEHHBIM B cebe;

CaMOperyJMpoBaHUsl, BKJIOYAIIIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJleHHe, CIOCOOHOCTb aAaNTUPOBAThCA K
3MOLMOHAbHBIM U3MEHEHUSIM U MPOSIBJATb THOKOCTb, ObITh OTKPBITHIM HOBOMY;

BHYTPeHHE! MOTHMBALMHK, BK/IWYAWIEH CTpeMJeHHe K JOCTWXEHHUIO LeJu U
ycnexy, ONTUMU3M, HHULMATUBHOCTb, YMEHHe JeMCTBOBaTh UCXOAS U3 CBOHUX
BO3MOXXHOCTEH;

3MIIAaTHM, BKJIOYAMLEH CIOCOOHOCTh MOHUMATh 3MOLMOHAJIBHOE COCTOSHUE
JPYyTUX, Y4YUTBIBAaTb €ro INpU OCYLIeCTBJIEHUU OOIeHHs], CIIOCOOHOCTb K
COYYBCTBHIO U CONlEpEKMBAHUIO;

COLMA/TIbHBIX HABBIKOB, BKJ/IIOYAKOIIUX CIIOCOOHOCTb BBICTPAUBAThb OTHOLIEHUA
C APYTUMH JIObMH, 3a00TUThCS, NIPOSABJIATD UHTEPEC U pa3pelaTb KOHQPJIUKTHL

MHNPEAMETHBIE PE3YJIBTATBI

K koHny obyvyeHus B 10 kaacce mpegMeTHble pe3ysbTaThl Ha 6a30BOM
YPOBHE JOJKHBI OTpaxkaTb CGOPMUPOBAHHOCTD ¥ 00yUYaIOIUXCSA YMEHUM:

JIeMOHCTPUPOBATh HAa MpPUMeEpPaAxX poJib U MecTo GU3UKU B POPMUPOBAHUU
COBpEMEHHOM HAy4YHOM KapTHHbI MHUpA, B Pa3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKOM J1eSITEJIbHOCTH JIIOJEN;

YYUTBIBAaTh TPaHUIbl NPUMEHEHUs] HW3YyYEeHHbIX (QU3WYECKUX MOJieJei:
MaTepuajibHas TOYKA, UHepLUalbHas CUCTEMA OTCYETA, aOCOJIIOTHO TBEPJOE TeJo,
U/JleaJibHbIM ra3, MOJleJId CTPOEHHUS ra30B, KUAKOCTEN U TBEP/bIX TeJI, TOYEUHBIN
3JIEKTPUYECKUH 3apsij IPU pelieHUH GU3UYeCKUX 3a/ay;

pacno3HaBaTb (U3UUeCKHe SBJeHHUs (MpoLecchl) U 0ObSCHATb WX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKY/ISIPHO-KUHETUYECKON TEOPUM CTPOEHHUsl BELECTBA U



3JIEKTPOJAUHAMUKHU: pPAaBHOMEPHOE UM PABHOYCKOPEHHOEe MNPSAMOJIMHENHOe
JIBU)KEHUE, CBOOOJHOE TMajJieHue TeJl, ABWXKEHUE I0 OKPYXKHOCTHU, WHEPIHs,
B3auMojieicTBUe Tes, Auddy3usi, OGPOYHOBCKOE [BUXKEHHE, CTPOEHHE KUAKOCTEH
1 TBED/bIX TeJI, U3MeHEHUE 00'bEMA TeJl MPU HarpeBaHUM (OXJIAXK/JEHUU), TEJIOBOE
paBHOBeCHe, MCNIapeHUE, KOH/IeH callks, TJIaBJeHre, KPUCTa//IM3alus, KUTIEHUeE,
BJIQ)KHOCTb BO3/yXa, MOBBILIEHUE JIaBJI€HUs ra3a NPU ero HarpeBaHUU B 3aKPbITOM
cocyZie, CBSI3b MeEX/Jy IMapaMeTpaMHd COCTOSIHMS rasa B H30NpPOLeccax,
3JIEKTpU3alLus TeJl, B3aUMOIEUCTBHYE 3aPs/I0B;

ONMUCBHIBAaTh MeXaHUYeCKoe JIBUXKEHHUE, UCNO0JIb3ysl GU3NYeCKrue BeJUYUHBI:
KOOpJMHATa, NyTb, NepeMelleHue, CKOPOCTb, YCKOPEHWE, Macca TeJa, CHUJa,
UMIyJbC TeJa, KUHETHWYecKass SHeprusi, NOTeHIMa/JbHasd SHeprusi, MexaHWuyecKas
paboTa, MexaHWYyecKass MOLJHOCTb; NPU ONWCAHUM MPABUJIbHO TPAKTOBAThb
$U3UYECKUHA CMBICJI HCNOJIb3YEMbIX BEJUYMH, UX 0003HAYEHUS U €JUHUIIb,
HaXx0JAUTb GOPMYJIbl, CBA3bIBAIOLIME JAHHYI0 PU3UUYECKYIO BEJUYUHY C JPYTUMHU
BeJIMYMHAMY;

ONMMUCBbIBAaTh M3Y4YeHHble TEIJIOBblE CBOMCTBA TeJ W TeIJIOBble SIBJIEHUS,
UCNOoJIb3ysl (PU3WYeCKHe BeJUYMHbL: JaBJeHHWE Trasa, TeMIepaTypa, CpeaHss
KAHETUYEeCKasi 3HEPrusi XaoTUYECKOTO [ABW)KEHUS MOJIEKYJ, CpeAHeKBaJpaTHUyYHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThl, BHYTPEHHSAs 3Heprus, paboTa rasa,
KO3QQULUEHT IMOJEe3HOr0 JeWCTBUSA TEIMJIOBOTO JBUraTesisl; NPU ONUCAHUU
NPaBUJIbHO TPAKTOBaTb QU3UYECKUHA CMBICA MWCNOJb3yeMbIX BEJWYMH, HX
0003Ha4eHUs U eJUHULb], HAXOAUTb (GOPMYyJibl, CBSA3bIBAIOIIHE [JAHHYIO
$U3NYeCKy0 BeJIMYUHY C JPYTUMU BeJIMYMHAM;

ONMChIBATh U3y4YEeHHbIE 3JIEKTPUYECKUE CBOMCTBA BelleCTBA U 3JIeKTPUYECKUE
ABieHUs (IpoLecchl), UCMOAb3ysd (QU3UYECKUEe BeJMYUHBL: 3JeKTPUUECKUH 3apsf,
3JIEKTpUYECKOe M0JIe, HANPSKEHHOCTDb MM0JIs, MOTEHLUaJ, Pa3HOCTb MNOTEHLUAJIOB;
NP ONMCAHUM TPABUJBHO TPAKTOBAaTb (PU3MYECKUN CMbICJA MCIOJb3yeMbIX
BeJIMYMH, UX 0003HAYeHUS W eJJMHULbl; YKa3blBaTb (GOPMYJibl, CBS3bIBAIOIUE
JlaHHY10 GU3NYECKYI0 BEJIMYMHY C PYTUMU BeJIMUMHAMU;

aHa/JM3UpPOBaTh (QU3UYECKUMEe MPOLECChl W SIBJEHUS, UCHOJb3ysd (QU3UYecKHe
3aKOHBI U PUHLMUIIBL: 3aKOH BceMUpPHOTO TAroTeHus, I, I u IIl 3akoHbl Hb0TOHa,
3aKOH COXpaHEHWUs] MeXaHWYEeCKOM 3HEPryuM, 3aKOH COXPAaHEHUS MMIYJIbCA,
NPUHLKI CyNepno3ulUy CUJ, PUHLUN pPaBHONpPABUsS HWHEPLUHUATbHBIX CHUCTEM
OTCYETa, MOJIEKYJSPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHS BelleCTBa, ra30BbIe
3aKOHbI, CBA3b CpeJJHEN KWHETHUYECKON 3HEPTUU TEIJIOBOTO JBUXEHUS MOJIEKYJ C
abCoOJIIOTHON TeMIepaTypol, NMepBbld 3aKOH TEPMOJUMHAMHUKH, 3aKOH COXpaHEHUS
3JIEKTPUUYECKOT0 3apsifa, 3akoH KyJsioHa, mpu 3TOM pasjMyaTh CJI0BECHYHO
$OpMyJIMPOBKY 3aKOHA, €r0o MaTEMaTUYECKOE BbIpaKEHUE U YCJI0BUS (TPaHUILb,
006J1aCTH) NIPUMEHUMOCTH;



OObSICHATH OCHOBHbIEe NPUHIMIbI JAEUCTBUS MallWH, NPUOOPOB U
TeXHUYECKUX YCTPOUCTB; pa3iM4yaTh YCJ0BUS UX 6€30MaCHOTO UCMO0Jb30BaHUS B
IIOBCEe/IHEBHOMU KU3HHU;

BBINOJIHATh 3KCIEPUMEHThI MO HCCAe[0BaHUI0 (U3UYECKHUX SBJEHUN U
MpPOLIECCOB C MCMOJIb30BAHMEM MPSAMbIX M KOCBEHHbIX MU3MEpPEHUH, NMPU 3TOM
dopMysMpoBaTh MpobJeMy/3aZiladyy M THUNOTe3y Y4eOHOro 3KCIEePUMEHT],
coOMpaTh YCTAaHOBKY U3 MpeJJIOKEHHOI0 000py/0BaHMsl, NTPOBOAUThL OMbIT U
dbopMysIMpoBaTh BbIBO/bI;

OCYILIeCTBJATh TpsSIMble U KOCBEHHble M3MepeHUs] QpU3WYECKUX BeJUYUH, MPU
3TOM BbIOUPATh ONTHUMaJ/IbHBIA CIOCO6 M3MePEHUS U UCNOJIb30BaTh U3BECTHbIE
METO/Ibl OI[eHKH MOTPENIHOCTeN U3MepPEeHUH;

HCC/IeJJOBaTh 3aBUCUMOCTU MeXJay OGU3UYEeCKUMHM BeJIMYUHAMHU C
MCI0JIb30BaHUEM MPSMbIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATb YCTAHOBKY,
bUKCHpOBaTb pe3y/ibTaThbl MOJYYEHHOW 3aBUCUMOCTH QU3UYECKUX BEJUYUH B
BUJIe TAGJIUI] ¥ TPadUKOB, ZieJIaTh BbIBO/IbI 110 pe3yJibTaTaM UCCJIeI0BaHMUS;

co0JII0/1aTh paBuUJia 6€30MacHOr0 TPy/a MPU NPOBeJJeHUH UCCIe/JOBaHUH B
paMKax y4eOHOTO 3KCIepUMEHTa, Y4eOHO-KCCIe/J0BAaTeNbCKOW W MPOEKTHOU
JlesITeJIbHOCTH C UCIO0JIb30BAaHWEM HW3MepPUTENbHbIX YCTPOUCTB U J1IaOOPATOPHOIO
0060py/I0OBaHUS;

pemaTb pacyéTHble 3aZa4Yd C SBHO 3aJaHHOM (QU3UYECKOM MOJeNblo,
MCH0J1b3ysl GU3NYECKUe 3aKOHbI M NPUHIUIBI, HA OCHOBE aHaJlu3a yCJI0BUSA 3aJauu
BbIOMpPATh GU3UYECKYIO0 MOJeJb, BbIJENATh QU3nYeCcKre BeJUIYUHbl U GOPMYJIbI,
HeoOXoAUMble JJi e€ pelleHHus], IPOBOAUTDh PAacY€Thbl U OLEHUBATh PeaJbHOCTh
NOJIy4eHHOTO 3Ha4YeHUs GU3N4eCKOU BEJIUIMHbI;

pellaTh KayecTBEHHbIe 3aJaYd: BBICTPAUBATh JIOTUYECKA HENPOTUBOPEYUBYIO
[IENOYKY paCCykJAEeHUH C OMOpPOM Ha M3ydyeHHble 3aKOHBI, 3aKOHOMEPHOCTH U
dusnveckue siBJIEHUS;

MCI0JIb30BaTh OpyU  peuleHHM  y4eOHBbIX  3aZad  COBPEMEHHbIe

MHQOPMaLMOHHbIE TEXHOJIOTUM [JIs1 TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIpeTaLUH
Y TIpeJiCTaBJIeHUs] yueOHOU U HayYHO-TIONMyJIAPHOM HHGOpPMAIMH, TOJYYeHHOH U3
Pa3/IMYHBIX UICTOYHUKOB, KDUTUYECKH aHAIM3UPOBATD MOJIyYaeMyt0 HHPOPMALHIO;
NPUBOJUTH NPHUMEPHI BKJIaZa POCCUHACKUX U 3apYOEXKHbIX YIYEHBIX-QU3UKOB B
pa3BUTHE HAyKH, OObSICHEHME MPOLECCOB OKPYXKAKIEro MUPa, B pa3BUTHUE
TEeXHUKU U TEXHOJIOTUH;

MCI0JIb30BaTh TEOpeTUYECKUE 3HAHUSA N0 QU3UKE B MOBCEJHEBHOW KU3HU
JI1sl obecrieyeHUs1 6e30MaCHOCTU NP 06pallleHUH ¢ TPU6OpaMu U TEXHUYECKUMHU
YCTPOWCTBAMH, AJisl COXPaHEHUs 3/J0POBbS U COOJIIOIEHHUS HOPM 3KOJIOTUYECKOTO
NOBEe/IEHHUS B OKpY>Kawolleu cpeje;

paboTaTh B TpyNIe C BbINOJHEHHWEM PpA3JUYHBbIX COLMANbHBIX pOJIEH,



IJIaHUPOBaTh PabOTy TpyNNbl, pallMOHAJbHO paclpefefsaTb 00f3aHHOCTU U
IJIAHUPOBATb Jl€ATEJbHOCTh B HECTAHJAPTHBIX CUTYyalMAX, aJleKBaTHO OLLeHUBATb
BKJIaJ, K&X/J0T0 U3 yYAaCTHUKOB TPYIIbl B pelileHne pacCMaTpUBaeMOM NpoOJeMbl.

K koHuy obydyeHus B 11 kuacce mpeaMeTHble pe3ysbTaTbl Ha 6a30BOM
YPOBHE JJOJKHBI OTpaXkaTb CGOPMUPOBAHHOCTD ¥ 00Y4YaIOLIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha NMpUMepax poJib U MeCTO GU3UKUA B GOPMUPOBAHUU
COBpEMEHHOM HayyHON KapTHUHbI MHpa, B Pa3BUTUM COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOHN JieATeNbHOCTH JIIOJEH, LleJIOCTHOCTh U €JUHCTBO
dU3rnyecKor KapTHHBI MUPA;

YYUTBIBAaTh TPaHUIlbl NPUMeHEeHHUs] HW3YyYeHHbIX (U3WYECKUX MOo/iesei:
TOYeYHbIN 3JIEKTPUYECKUUM 3aps/[, Jyd CBETa, TOUEUHbI MUCTOYHHUK CBETA, i/iepHas
MO/JieJib aTOMa, HyKJIOHHAsi MOZieJib aTOMHOTO fi/ijpa MpU pelleHUU PU3UYeCcKUx
3a/ay;

pacrno3HaBaTb Qu3nyecKue sBJeHUs (NpOLEecchl) U 0OBSCHATh MX HAa OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKUA U KBAaHTOBOM QU3UKH: 3JEKTpUUYEcKass MPOBOJUMOCTb,
TeIJIOBOE, CBETOBOE, XUMUYECKOe, MarHUTHOE JIeMCTBUSl TOKA, B3aUMOJENCTBUE
MarHuTOB, 3JIEKTPOMarHuTHas HWHAYKLUS, JeWCTBMe MArHUTHOrO IMoJs Ha
MPOBOJHUK C TOKOM W ABWXYLIMNCSA 3apsifi, 3JIeKTPOMarHUTHblE KOJieOaHUS U
BOJIHBI, NMPSMOJIMHENHOE PACIpOCTPAHEHUE CBETa, OTPaXKeHHUe, NMpesoMJIeHHE,
uHTepdepeHLus, AUPpaKkuusg U TOJIpU3aLUA  CBETa, JAUCIHEPCUSA CBETa,
doToanekTpuieckuit 3¢ppekT (poTo3adpPekT), cBeTOBOE AaBJeHUE, BOSHUKHOBEHUE
JIMHEWYATOro CHeKTpa aToMa BOJOPOJa, eCTeCTBEHHas W HWCKYCCTBEHHas
PaiMOaKTHUBHOCTH;

ONMUCHIBATh U3y4YEHHbIE CBOWCTBA BellleCTBA (3JIEKTpUUYECKHE, MarHUTHBIE,
ONTHUYECKHE, 3JIEKTPUYECKYH MPOBOJUMOCTb pa3jJIMYHbIX Cpes) U
3JIEKTPOMAarHuTHble SIBJEHUS (MPOLECChl), UCMOJb3ysl PU3UYeCKHe BeJUYHUHBI:
3JIEKTPUYECKUI 3apsfl, CWJa TOKa, 3JeKTPUUeCKOoe HaNpsSKEeHUE, 3JeKTPUYeCKOe
CONMPOTHUBJIEHUE, Pa3HOCTb MOTEHLMAJNOB, 3JTEKTPOJBUNKYLAs CHJa, paboTa TOKa,
MH/JYKIUSA MarHUTHOro mnoJis, cuia Ammepa, cuia JlopeHLa, MHAYKTUBHOCTD
KaTyLIKH, SHEPTUs 3JIEKTPUUECKOTO U MAarHUTHOrO MOJieHd, Mepuoj M 4acToTa
KoJiebaHUU B KoJiebaTeJbHOM KOHTYpe, 3apsi/i U CWJa TOKa B Mpoliecce
rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KoJiebaHUK, (QOKYCHOE pacCTOsiHUE WU
ONTHYECKasl CWJIA JIMH3bI, IPU ONHCAHWUU NMPABUJIBHO TPAKTOBATh PU3NYECKUU
CMBICJ MCIOJIb3YEMbIX BeJWYMH, UX O0003HAYeHUS] U €eJUHHUIbl, yKa3bIBaTh
bopMyJibl, CBfI3bIBAlOIIME J[JAaHHYI (QU3WYECKYI0 BEJWUYUMHY C JpPYyTrUMHU
BeJIMYMHAMU;

ONMUCHIBATh H3y4YeHHble KBAHTOBble SIBJEHUSI M MPOLECCHI, HCNOJIb3ys
du3UyecKrue BeJUYUHBbI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U
4acTOTa CBETA, IHEPTHUsS U UMNYJIbC GOTOHA, TepUO/ N0Jypacnaja, IHeprus CBsI3U



aTOMHBIX si/lep, NPU OMMCAaHUM MPABUJIbHO TPAKTOBATb (QU3UYECKUUA CMBIC
MCIO0JIb3yeMbIX BEJMYWH, UX 0003HAYEHUS U eJUHUIbI, YKa3bIBaTb (GOPMYJIbI,
CBfI3bIBAOIlME JAaHHYH QU3UWYECKYyH) BeJUYMHY C [APYTMMU BeJUYMHAMU,
BbIYMCJSATh 3HaUYeHU e PHU3UYEeCKON BEJIMUUHDI;

aHa/JM3UpOBaTh (PU3UYECKHe MNpPOLECChl W fBJEHUS, UCHOJb3yd (QU3NYecKHe
3aKOHBI U PUHLIMIIBL: 3aKOH OMa, 3aKOHBI II0C/1e/[0BaTebHOI0 U NapaJlJIeJIbHOTO
coeJMHEHUS MPOBOJAHUKOB, 3aKOH JDxoyssa-JleHIa, 3aKOH 3J1eKTPOMarHUTHOU
VHJAYKLIHUY, 3aKOH NPSMOJIMHENHOTO PacHpOCTPaHEHUS CBeTa, 3aKOHbl OTpPaXeHHUs
CBETa, 3aKOHBI MPeJIOMJIEHUS CBETA, ypaBHeHUe JUHIUTeNHA A1 GoTo3IPPeKTa,
3aKOH COXpaHeHHUs dHepryH, 3aKOH COXpPaHEeHHUs UMIYJIbCa, 3aKOH COXpaHEeHUS
3JIEKTPUYECKOTO 3aps/ia, 3aKOH COXpaHeHHUs MacCOBOTO YMCJa, nocTyJaThl bopa,
3aKOH paJJMOAaKTUBHOrO pacHaza, NpU 3TOM pasjvMyaTh CIOBECHYH (OPMYJHUPOBKY
3aKOHa, ero MaTeMaTU4yeCcKoe BbIpakKeHHe U YCJ0BUA (rpaHULpl, 00J1aCTH)
NPUMEHUMOCTHY;

onpeJieIaTh HalpaBJeHWe BEKTOpa MHAYKLMUA MarHUTHOTO NOJIS NPOBOJHUKA
C TOKOM, CWUJIbl AMIlepa ¥ cuJibl JIopeH1ia;

CTPOUTb M OMHUCHIBAaThb HU300paKeHHE, CO3/JaBaeMoe IJIOCKUM 3epKaJioM,
TOHKOH JIMH30U;

BBINIOJIHATL 3KCIEPUMEHTHI MO HCCAe[0BaHUI0 (U3UYECKUX SBJIEHUU U
NPOLECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEpeHUW: NMpPU 3TOM
dopmysMpoBaTh NpobJieMy/3aladyy M TUIOTE3y Y4EeOHOTO IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MNpeJJIOKEHHOr0 000pyZ0BaHUs, NPOBOAUTHL OMNBIT U
dbopMyIMpoBaTh BbIBOJbI;

OCYLIeCTBJATDb NPSIMblE U KOCBEHHble M3MepeHUs] QU3NYEeCKUX BeJWYMH, NPU
3TOM BbIOMpPATh ONTUMaJIbHbIA CIOCOO M3MEPEHUS U UCNOJIb30BaTh U3BECTHbIE
MEeTO/bl OLeHKU MOTPEeLIHOCTEeN U3MePEeHUH;

UCCJIeIOBaTh 3aBUCMMOCTU (QU3UYECKUX BEJUYUH C HUCHOJIb30BaHUEM
NpSIMbIX HM3MEPEHUH: NPU ITOM KOHCTPYHMPOBATb YCTAaHOBKY, (UKCUPOBATH
pe3yJIbTaThl MOJYYeHHONM 3aBUCUMOCTH QU3UYECKUX BEJUYUH B BUJE TAOJUIL U
rpaduKoB, ieJIaTh BbIBO/bI [10 pe3yJIbTaTaM UCCAeJ0BaAHUS;

co0JII04,aTh paBUJa 6€30NacCHOr0 TPy/a NpU NPOBeJEeHUN UCCIeJOBaHUM B
paMKax y4eOHOTO 3KCIEepUMEHTA, Y4eOHO-UCCIe0BATENbCKOW W TNPOEKTHOH
JeSTeJbHOCTU C UCIOJIb30BAaHUEM HW3MEPUTEJNbHBIX YCTPOUCTB U J1IaOOPATOPHOIO
0060py/I0OBaHUS;

pelmiaTb pacyéTHble 3aZlayd C SIBHO 3aJlaHHOM (U3WYeCKON MO/esiblo,
KC0J1b3ysl GU3NUYECKUE 3aKOHbI M NPUHIMUIBI, HA OCHOBE aHaJW3a yCJI0BUS 33/jauu
BbIOMPATh GU3UUECKYIO MOJe/b, BbIJeASITh GU3nYeCKrue BeJMUYUHbl U POPMYJIbl,
HeoOXoAUMbIe JJis1 €€ pelleHus], IPOBOAUTh PAacY€Thbl U OLEHUBATh PeaJbHOCTh
NOJIy4eHHOTO 3Ha4YeHUs] GU3UYECKOU BEJUYHHBI;



peliaTh KayecTBEHHbIE 3aJjlauM: BbICTPAUBATh JIOTUUYECKU HENPOTHUBOPEYU BYHO
[ENOYKY pPaCCyJeHUW C OMOpPOM Ha HM3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTH H
dusuyeckue siBJeHUS;

UCTO0JIb30BaTh  NMPHA  pelleHUU  Y4eOHbIX  33/Ja4  COBpPEMEHHbIE

MHQPOpPMAIMOHHbIE TEXHOJIOTUU AJi MOUCKA, CTPYKTYPUPOBAHMS, UHTEpNpeTal U
Y TIpeJiCTaBJIeHUS y4eOHOU U Hay4YHO-TIOMYJIAPHOM HHPOPMaLMU, OJYYEeHHOH U3
Pa3JIMYHbIX UICTOYHUKOB, KDUTUYECKU aHAIU3UPOBATh MOJY4aeMY0 HHPOPMALKIO;
OOBSACHATh NPUHUHUNBI JEeUCTBUS MalIUH, NPUOOPOB U TEXHUYECKUX
YCTPOWMCTB, pa3/inyaTh yCJIOBUS UX 0€30MaCHOTO UCI0JIb30BaHUS B MOBCEHEBHOU
*KU3HU;

MPUBOJUTh NPUMEPHI BKJAJlda POCCUUCKUX U 3apyOeXHbIX YYEHbIX-QU3UKOB B
pa3BUTHE HAYKH, B 00'bSICHEHHE MPOLIECCOB OKPYXKAaWIero MUpPa, B pa3sBUTHE
TEXHUKU U TEXHOJIOTUH;

MCIO0JIb30BaTh TEOPETUYECKUE 3HAHUSA N0 QU3MKe B MOBCEJHEBHOU KU3HU
J1s obecrniedeHUs1 6e30MaCHOCTH NMPU 00pallleHUH ¢ TPUOOpaMy U TeXHUUECKUMU
YCTPOMCTBAMH, [/l COXpaHEHHUS 3/J0POBbSl U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOT O
NOBeJleHUS B OKPY»Kalollel cpeJie;

paboTaTh B TIpyINNe C BBbINOJHEHUEM pPaA3JIMYHbIX COIMAJIbHBIX POJIEH,
IJIAHUPOBaTh pabOTy TpyMNIbl, palMOHAJIBbHO paclpefessaTb 00f3aHHOCTU HU
IJIAHUPOBATh JleATeNbHOCTb B HEeCTAHAAPTHBIX CUTYalMsX, aZleKBaTHO OLeHUBATb
BKJIAJ, K&X/0r0 U3 YYaCTHUKOB TPYIIIbl B pelleHue pacCMaTPUBAEMOM MpPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne i/ P Konrpoasnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Paznen 1. PUBUKA U METOAbI HAYUYHOI'O ITIO3HAHUSA
BubsmoTeka LJOK
1.1 ®u3uKa 1 MeTOAbl HAYYHOTO TO3HAHUSA 2 https: //m.edsoo.ru/7f41bf72
WUtoro no pasgeny 2
Paznen 2. MEXAHUKA
bubsnoreka LIOK
2.1 Kunemariia g https://m.edsoo.ru/7f41bf72
bubsnoreka LIOK
2.2 Annanmuica 7 https://m.edsoo.ru/7f41bf72
bubsnoreka LIOK
2.3 3aKOHbI COXpaHEHHUs B MeXaHUKe 6 1 1 https:/ /m.edsoo.ru/7EA1bE72
HUTtoro no paszaeny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETHYECKOH 9 1 Bubaunoreka 110K
' TEOPUH https://m.edsoo.ru/7f41bf72
Bubaunoreka 110K
3.2 Octiosot TepMoAuHaMitKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BelleCTBa. 5 Bubaunoreka LIOK

dazoBbie nepexoabl

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




HUTtoro no paszeny

24

Paznea 4. JIEKTPOJANHAMUKA

bubsunoTeka LJOK

4.1 JneKTpocTaTHia 10 https://m.edsoo.ru/7f41bf72
[locToAHHBIN 3J1eKTpUyecKuy ToK. TOKK B Bubanoteka LLOK
4.2 12
pas3JIMYHbIX Cpeaax https://m.edsoo.ru/7f41bf72
HUtoro no paszeny 22
PesepBHOe Bpemd 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOINHAMUKA
11 MarsuTHoe noJie. JJ1eKTPOMarHMTHas 11 1 3 Bbub6aunoreka [IOK
' UHAYKIUSA https://m.edsoo.ru/7f41c97c
HUTtoro no paszaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHuYyecKue 1 3J1eKTPOMarHUTHbIE Bubanoreka LIOK
2.1 9 1
KoJiebaHuUs https://m.edsoo.ru/7f41c97c
29 MexaHuYyecKue 1 3J1IeKTPOMarHUTHbIE 5 1 Bubanoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 OnTuKa 10 3 Bbubanoreka LIOK
https://m.edsoo.ru/7f41c97c
HUtoro no paszaeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

OcHOBbBI cneunanbﬂoﬁ TEOpUHU

bubaunoreka [JOK

3.1 OTHOCHUTEJbHOCTH 4 1 https://m.edsoo.ru/7f41c97c
WUtoro no pasgeny 4
Paznena 4. KBAHTOBAS ®U3UKA
41 JJieMeHTbl KBAHTOBOM ONTHUKU 6 Eubauorexa [OK
https://m.edsoo.ru/7f41c97c
4.2 CTpoeHure aToMa 4 bubaroTreka [JOK




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

4.3 AToMHoOe Aapo

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

HUTtoro no paszeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubsmnoTeka IJOK

5.1 J/eMeHTbl aCTPOHOMHMHU U acTpOPU3UKU 7 https: / /m.edsoo.ru /74197
HUTtoro no paszaeny 7
Pazgen 6. OGOBILAIOILIEE IOBTOPEHUE

6.1 O6o61atoliee NOBTOPEHUE 4 Ezfsf/:jgi)gﬁ}/gfﬂwh
HUTtoro no paszgeny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3ydenus | obOpa3zoBaTesibHbIE

padoThl padoThbI
pecypchl

dur3rKa — HayKa 0 IPUPOJE.

1 Hay4Hble MeToy bl nosiagng 1 Bubmotexa LOK

y A https://m.edsoo.ru/ff0c32e2
OKpYy>Kawllero Mupa
Posib 1 MecTO GU3UKHU B

) dbopMUpPOBAHUHY COBpPEMEHHOM 1 bub6aunoteka [IOK
HAy4YHOW KapTHUHbI MUPA, B https://m.edsoo.ru/ff0c33e6
NPaKTUYeCKOU AeATeNbHOCTH JII0/eH
MexaHu4yeckoe IBUXKEHUeE.

3 OTHOCHUTENbHOCTb MEXaHHUYECKOTO 1 bubaunoTeka [JOK
JBKeHus. [lepeMelieHre, CKOPOCTB, https://m.edsoo.ru/ff0c3508
yCKOpeHue

A PaBHOMepHOE NpsiIMOJIMHENHOE 1 Bbubaunoreka 110K
JBUXKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOEe NpAMOJIMHEHOe 1 Bubanoreka LIOK
JBMWXKEHHE https://m.edsoo.ru/ff0c372e

6 CB0OOIHOE NajieHue. YCKOpeHHUe 1 bubaunoreka [JOK
CBOOOJIHOTO MaleHUs https://m.edsoo.ru/ff0c39cc
KpurBoJIMHENHOE IBUXKEHUE.

7 JIB>keHre MaTepuaJbHOW TOYKU 110 1 Bubmorexa L[OK

P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [IpyHIMI OTHOCUTENBbHOCTH [anuses. 1 bubaroTreka LIOK




WHepuuasbHble CUCTEMBI OTCYETA.
[lepBbii 3akoH HploTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tesna. Cuaa. [IpyuHpun

bubsmnoTeka LJOK

9 CyneprnosuLuu cuJ. Bropoit 3aKoH
yHep B P . https://m.edsoo.ru/ff0c3be8
HbroToHa A1 MaTepuaibHOU TOYKU
Tpetui 3akoH HpooToHa and Bubanoteka LLOK

10
MaTepHuabHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro taroteHusd. Cuua

11 TsKkecTH. [lepBasg KocMUYecKas Bu6.morexa [IOK

-Hep https://m.edsoo.ru/ff0c3d00
CKOPOCThb

12 Cuuia ynpyroctu. 3akoH ['yka. Bec bub6aunoteka [IOK
TeJa https://m.edsoo.ru/ff0c3e18
Cuna tpeHud. KoappuuueHT TpeHus.

13 Cuna ccr))n OTI/IBJIquI)/I(E 1? 5 BI/IfKeHI/II/I bubmorexa [IOK

P P A https://m.edsoo.ru/ff0c3f76
TeJla B XKUAKOCTH UJIY rase
[locTynaTesibHOE U BpallaTelbHOE

14 JBU)KeHHU e abCOIIOTHO TBEPAOTO TeJa. bubaunoTeka [JOK
MomMmeHT cuJibl. [lye4o cuibl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBecUd TBEPAOIO TeJsla
Wmnysibc MaTepruasibHOU TOYKH,

15 CUCTEeMbl MaTepHUaJbHbIX TOYEK. Bubaunoreka 110K
WMny/ibc cuiibl. 3aKOH COXpaHeHus https://m.edsoo.ru/ff0c43d6
UMIyJbca. PeakTUBHOE [BUXKeHHe
PaboTa ¥ MOLIHOCTb CUJIBI.

16 KuHeTHYeckast sHeprus MaTepHaJlbHOH Bubaunoreka 110K
Touku. Teopema 06 U3MeHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYeCKOH SHepTUH

17 [loTeHMaNbHAsA 3HEPTUS. bubaroTreka [JOK




[loTeHuManbHAsA 3HEPTUSA YIPYTO
nebopMUpPOBaHHOU MPYKUHBIL.
[loTeHuManbHAsA 3HEPrUs Teja BOJIU3U
NIOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHuMaNbHbIE M HEMOTEHIIMANbHbIE
cuibl. CBSI3b paboThI
HeNOTeHLMaNbHBIX CUJl C U3MEHEHUEeM
MeXaHU4eCKON 3HepPruy CUCTEMbI Tell.
3aKOH COXpaHEHUS] MeXaHUYeCKOHN
3Hepruu

bubsmoTeka LJOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas paboTa
«HccnenoBanue CBSI3U paboThl CUJIBI C
M3MeHeHHEeM MeXaHU4eCKO! IHeprun
TeJsia Ha IPUMepe PacTSKEeHUS
PE3MHOBOTO KTy Ta»

20

KonTposibHas paboTa no teme
«KuHemaTuka. /IluHaMKKa. 3aKOHbI
COXpaHEHUS B MEXaHUKE»

bubsnoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbI€ T0JI0KEHHS MOJIEKYJISIPHO-
KUHETHYecKoi Teopuu. BpoyHoBCKoe
ABwxeHue. ludpdpysus

bubsnoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUXeHUA U
B3aMMO/IeVCTBUS YaCTHUL BellecTBa.
Mopgenu cTpoeHUd ra30B, KULKOCTEN
Y TBEP/bIX TeJl

23

Macca mouiekys1. KosndectBo
BelecTBa. [locTrossHHas ABorajipo

24

TennoBoe paBHOBecue. TeMnepaTtypa
v eé usMepeHnue. lllkasa remnepatyp




Lenbcus

Upeansubiii ra3 B MKT. OcHoBHOE

bubsunoTeka LJOK

25
ypaBHeHUe MKT https://m.edsoo.ru/ff0c4fde
AbcostoTHas TeMmepaTypa Kak Mepa

26 CpeiHEM KUHETHUYECKOU 3HEPTUHU bub6aunoreka [IOK
JBV>KEHHUA MOJIEKYJI. YpaBHEeHU e https://m.edsoo.ru/ff0c511e
MengeneeBa-Knaneiipona

27 3akoH [laapToHa. ['a30Bble 3aKOHBI
JlabopaTopHas paboTta

28 «MccnenoBaHe 3aBUCUMOCTH MEXY
napaMeTpaMH COCTOSIHUSA
pa3peKeHHOro rasa»

29 M3ompouecchl B UJeaJlbHOM ra3e U UX bubsnoreka LIOK
rpadudeckoe npescTaBjaeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHSA 3Heprus
TepMOMHAMHUYECKOHN CUCTEMBI U

30 crnoco6bl eé u3MeHeHus. KosnuectBo bubanoTreka [JOK
TENJIOThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
3Heprusl 04HOATOMHOTO U/ieaJbHOT0
rasa

31 Bugpl Tensonepenayu Bubamorexa LOK

A peA https://m.edsoo.ru/ff0c5¢c36
YnenbHas TeNMJI0EMKOCTD BellleCTBa.
bubaunoreka [JOK
32 KosinyecTBO TennoTel Npu
. https://m.edsoo.ru/ff0c5¢c36
TemnJonepesayde. AirabaTHbIA NpoLEecC

33 [lepBbIii 3aKOH TEPMOJUHAMUKHU U €0 Bubaunoreka 110K
NpYMEeHEHHE K U30IpoLeccaM https://m.edsoo.ru/ff0c5efc

34 Heob6paTuMoCTb MpoleccoB B bubaroreka [JOK




npupofe. Bropoi 3akoH
TEePMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Ipunuun gevicteus u KI1/[ TensioBoit

bubsunoTeka LJOK

35
MaLIUHBbI https://m.edsoo.ru/ff0c600a

36 Lnki KapHo u ero KII/

37 JKosoruyecKue npoo6aeMbl
TeNJI03HePreTUKU

38 O6o6uarmuil ypok «MosiekyisipHast Bbub6aunoteka [IOK
¢usrka. OCHOBbI TEpMOJJUHAMUKHU» https://m.edsoo.ru/ff0c6938
KoHTposibHas paboTa no tTeme

39 «MounekysipHas pusrka. OCHOBbI BuGamorexa LIOK

yaAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMHUKHU»

40 [lapoo6pa3oBaHue 1 KOHAEHCALUS. Bubaunoreka 110K
HcnapeHue ¥ KulieHue https://m.edsoo.ru/ff0c63b6
A6cor0THaa U OTHOCUTEJIbHASA

41 BJIQXHOCTb Bo3ayxa. HacblleHHbIN Bubmotexa L[OK

Ayxa B https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teso. Kpucrasindeckue u

42 amopdHbIe Tesia. AHU30TPONUS Bbubaunoreka 110K
CBOUCTB KpUCTa/10B. XKuakue https://m.edsoo.ru/ff0c65f0
KpucTanibl. CoBpeMeHHble MaTepUaJibl
[lnaBneHue W KpUCTALIU3ALUSL.

bubaunoTeka [JOK
43 YienbHad TemjoTa IJaBJeHMUSI.
https://m.edsoo.ru/ff0c6708
Cybnumanusa

44 YpaBHeHHe TelJI0BOro GajsaHca Bubmorexa L[OK

https://m.edsoo.ru/ff0c6820

45 JJleKTpHU3aLus TeJl. JeKTPUIeCKU U Bubaunoreka LIOK

3apdn. ABa BH A 3JIEKTPUIECKUX

https://m.edsoo.ru/ff0c6bcc




3aps/10B

[IpoBOJHUKY, JUIEKTPUKHU U

bubsnoTeka LJOK

46 NOJIYIPOBOJHUKH. 3aKOH COXpaHeHHUs
https://m.edsoo.ru/ff0cébcc
3JIEKTPUYECKOTO 3apsa
B3anmMogencTBue 3apsa0B. 3aK0H
47 KysioHa. ToyeuHbI} 3/1eKTpUYeCKU U Bubmorexa LOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apsn
Hanps€HHOCTb 3J1EKTPUYECKOT0
48 noJid. [[pyuHIMI Cynepno3vuuu bub6auoteka [IOK
3JIEKTPUYECKHUX NoJied. JINHUU https://m.edsoo.ru/ff0c6df2
HalPAXKEHHOCTHU
Pa6oTa cus 3/1eKTPOCTaTHYECKOTO
49 noJist. [loTenuan. Pasnocte Bubanorexa LOK
' ' https://m.edsoo.ru/ff0c6f00
NOTEHLMAOB
[[poBOAHUKY ¥ U3NEKTPUKHU B
POBoA A P bubsnoreka LIOK
50 3JIeKTPOCTaTUYECKOM MOJIeE.
https://m.edsoo.ru/ff0c7018
[lvanexTpuyeckas NPOHULAEMOCTb
) bubsnoreka LIOK
51 JJIeKTPOEMKOCTb. KoHzieHcaTo
P A P https://m.edsoo.ru/ff0c7126
JJIeKTPOEMKOCTD IJI0OCKOTO
bubaunoreka [JOK
52 KOHJleHcaTopa. JHeprus 3apsXKeHHOTr0
https://m.edsoo.ru/ff0c72c0
KOH/JleHcaTopa
£3 JlabopaTopHas pa6oTa "U3mepeHue
3JIEKTPOEMKOCTH KOHleHcaTopa”
[I[pyHUMD J€UCTBUS U IPUMEHEHUE
KOH/IeHCaTOPOB, KOMUPOBaJbHOT 0
54 anmnapara, CTpyMHOI0 IpUHTepa.

JJIeKTpoCTaTUYecKas 3allUTa.
3azeMJieHHe 3JIeKTPONpU6OpoB




55

JJIeKTPUYECKHUH TOK, YCJIOBUSA €ro
cyuiecTBOBaHus. [l0CTOSHHBIN TOK.
Cuna Toka. HanpsxeHue.
ConpoTtussienue. 3akoH Oma s
y4yacTKa Ljenu

56

[locnepoBaTebHOE, NapalielbHOE,
CMEeIIaHHOE COeJJMHEHUE
NpoBOAHUKOB. JlabopaTopHas paboTa
«/3yyeHue CMeIaHHOI0 COeAVUHEeHUA
pe3uCTOpoOB»

0.5

bubsmoTeka LJOK
https://m.edsoo.ru/ff0c74f0

57

Pa6oTa ¥ MOIHOCTb 3J1EKTPUYECKOTO
TOKa. 3aKoH J[>koy.sig-JleHna

BubsmoTeka 1JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 1151 moJIHOM (3aMKHYTOM)
asieKkTpuyeckoi nenu. Kopotkoe
3aMblKkaHue. JlJabopaTopHas paboTa
«HU3mepenue 3/|C UCTOYHKKA TOKA U
€ro BHYTPEHHEr0 COMPOTUBJIEHHUS»

0.5

bubsnoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

J/IeKTPOHHAs MPOBOAUMOCTb TBEPABIX
MeTaJlJIOB. 3aBUCHMOCTb
COMPOTHBJIEHUS] METAJIJIOB OT
TeMiepaTypbl. CBEpXNPOBOJUMOCTb

60

JJIeKTPUYECKUH TOK B BaKyyMe.
CBOMCTBA 3JIEKTPOHHBIX MYYKOB

61

[losrynpoBOJHUKH, UX COGCTBEHHAS U
npUMecHasi NpoBoAUMOCTb. CBOMCTBA
p—n-nepexoja. [lonynpoBoJHUKOBbIE
npubopbl

bubaunoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

JJIeKTPUYECKU TOK B PacTBOpax U
pacmiaBax 3JIEKTPOJIMTOB.

bubaunoTeka [JOK
https://m.edsoo.ru/ff0c82ba




JJIEKTPOIUTUYECKAS AUCCOLHALIMS.
JJIEeKTpPOJIU3

JJIeKTPUYECKUU TOK B rasax.
CamocTOATENBHBIN U

bubsnoTeka LJOK

o 1

63 HEeCcaMOoCTOATe/bHbIN pa3paj. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inaszma
JJleKTpUYecKre Npubophl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 Bubanoteka LIOK
npuMeHenue. [IpaBuiia TEXHUKU https://m.edsoo.ru/ff0c86fc
6€e301aCHOCTH

65 O6o06uaI Ui ypok 1 bu6bsnoTreka [IOK
«JJIEKTPOJUHAMHUKa» https://m.edsoo.ru/ff0c88be
KoHTposibHas pabora mo Teme
«JnekTpocTaTUKa. [locTOSHHBIA Bubaunoreka 110K

66 . 1
3JIeKTpUUYeCKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3/JIMYHBIX Cpeax»

67 Pe3epBHbIY ypok. KoHTposibHas 1 Bbubaunoreka 110K
paboTta mo Teme "JJEeKTpoAMHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIY ypok. 060611a01IUK YPOK 1 Bbubaunoreka 110K
no treMaM 10 kjacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie i[:;:eﬂﬂﬂ :)I;I[?azzl;:;eenbnme
padoThI padoThbI pecypest
[TocTosiHHBIE MAarHUTHI U UX
B3auMo/jielicTBHe. MarHUTHOE MoJIe. bubsmoTeka LJOK

1 BexTop MarHuTHOM MHAYKUMU. JIMHUK 1 https://m.edsoo.ru/ff0c9778
MarHUTHOW UHAYKIUU
MarHuTHOe 1oJie MPOBOAHUKA C

) TOKOM. OnbIT JpcTena. 1 Bubsanoteka LLOK
BsauMopelicTBUEe MPOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopatopHas paboTa «HM3ydyeHue 1 1 Bubaunoreka 110K
MarHMTHOTO TOJA KaTYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlericTBMe MarHUTHOTIO M0JIF Ha
IPOBOJHUK C TOKOM. CHsia AMIepa.

A JlabopaTopHas paboTa 1 1 Bubaunoreka 110K
«HUccnenoBanue nercTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MarHUTa Ha paMKy C
TOKOM»

JlelicTBMe MarHUTHOTO OJIS1 HAa

. JIBIDKYLIYIOCS 3apSDKEHHYI0 YaCTULLY. 1 Bu6banoreka LJOK
Cuna Jlopenua. PaboTa cuibl https://m.edsoo.ru/ff0c9df4
JlopeHna
dJeKTpoMarHuTHas UHAyKLus. [loTok

6 BEKTOpAa MarHUTHOW UHAYKUUU. I/[C 1

WHAYKIHAH. 3aKOH 3. E€KTpOM arHUTHOM




uHAykuuu ®apazes

JlabopaTopHas paboTa
«HccnepoBaHue IBJAEHUS
3/IEKTPOMArHUTHOW MHIYKLUU»

bubsnoTeka LJOK
https://m.edsoo.ru/ff0cal50

WHAYKTUBHOCTE. fIBJIeHUE
caMOMHAYKLMHU. 3/[C caMOUHAYKLHH.
JHeprus MarHUTHOIO MOJF KaTYIIKH C
TOKOM. JJIEKTPOMAarHUTHOE 10Jie

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

TexHuyeckue yCTpoUCTBa U UX
NpUMeHeHHe: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHMUThl, 31€KTPO/IBUTATEb,
YCKOPHUTEJH 3/1eMeHTAPHBIX YaCTHLI,
WHAYKLMOHHAA NeYb

10

0O606mmarmmui ypok «MarautHoe
noJie. JNeKTPOMAarHUTHAs UHAYKLUSA»

bubsnoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTposibHas paboTta no teme
«MarsuTHoe 1oJie.
JJIeKTPOMarHMTHAsA UHAYKLHAS»

bubsnoreka LIOK
https://m.edsoo.ru/ffO0cad58

12

CBOGOHBIE MEXaHUYECKHE
KoJie6aHus. [apMoHUYecKHe
KoJie6aHUs. YpaBHEHHE
rapMOHUYECKUX KOJeOaHU .
[IpeBpaliieHHEe 9 HEPTUH

bubaunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas paboTa
«HccnenoBaHue 3aBUCUMOCTH
mepuojia MajbiXx KojeGaHui rpys3a Ha
HUTH OT JIJIMHBI HUTH U MacChl rpy3a»

14

Kone6arenbHbiil KOHTYp. CBOOOJHBIE
3JIeKTPOMarHUTHbIE K0Jie6aHus B

bu6aunoTeka [JOK
https://m.edsoo.ru/ff0ch820




U/leaJIbHOM K0J1e6aTeNbHOM KOHTYpe.
AHasorusi Mex/Jy MeXaHUYeCKUMH U
3JIEKTPOMAarHUTHBIMHU KOJIeOaHUSIMU

15

®opmyna ToMcoHa. 3aKoH
COXpaHeHHs JHEPTUH B UJ€ANbHOM
KoJiebaTe/IbHOM KOHType

bubsunoTeka LJOK
https://m.edsoo.ru/ff0cb9c4

16

[IpeacTaB/ieHrE 0 3aTyXaOUIUX
KoJieOaHUSX. BbIHYK/IeHHbIe
MeXaHHuYeckue Kosebanus. Pe3oHanc.
BbIHYX/1eHHbIE 3JIEKTPOMarHUTHbIE
KoJiebaHudA

bubsmnoTeka LJOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK. CUHYCOMAANbHBIN
nepeMeHHbIH TOK. MOIIHOCTb
NepeMeHHOro ToKa. AMIIMTYAHOE U
AEUCTBYIOllee 3HAYeHHe CHJIbl TOKA U
HaNpsKeHusd

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

18

TpancpopmaTop. [lponsBoacTBo,
nepejiaya v noTpebsaeHue
3JIEKTPUYECKOM IHEPTUHU

19

YCcTpoHCTBO U IpaKTHUYECKOE
NpUMeHeHHe 3JeKTPUYECKOr0 3BOHKA,
reHepaTopa MepeMeHHOTr0 TOKa,
JIMHUH 3J1eKTpornepeay

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

20

JKoJioTUYeCcKHe PUCKHU IIpH
IIPOU3BOACTBE 3JIEKTPO3HEPIUH.
Kynb'rypa HCIIOJIb30BAaHUA
3JIEKTPO3HEPIrUHn B HOBCG,Z[HGBHOFI
XKHU3HHU

21

MexaHWYeCKHE BOJIHBLI, yCJI0BHUA

bu6aunoTeka [JOK




pacnpocTtpaHeHus. [lepuoa. CkopocTb
pacnpocTpaHeHUs U JJIMHA BOJIHBIL.
[lonepeuHble ¥ NPOJOJIbHbIE BOJHBI

https://m.edsoo.ru/ff0cca54

3ByK. CKOpOCTb 3ByKa. 'pOMKOCTB

bubaunoTeka LJOK

22
3ByKa. BricoTa ToHa. TeM6p 3ByKa https://m.edsoo.ru/ff0cccOc
JJIEKTPOMarHUTHbIE BOJIHBI, KX
. bubsmoTeka LJOK
23 CBOMCTBA U CKOpOCTh. [lIkana
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMarHUTHBIX BOJIH
[IprHUMIIBI paIMOCBS3U U
24 TeJleBUJeHud. PassuTue cpefcTs
cBsA3U. Paguosiokanus
KoHTposibHas paborta «Kosebanus u Bubanoteka LLOK
25
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpAmMoiHeliHOe pacnpocTpaHeHUe
CBeTa B OJHOPOHOU CcpeJie. bubsnoreka LIOK
26 o
To4yeyHbI UCTOYHUK cBeTa. JIy4u https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHue cBeTa. 3aKOHBI
bubsnoreka LIOK
27 oTpaxeHud cBeTa. [locTpoenue
. https://m.edsoo.ru/ff0cd4e0
1300pakeHU ! B IJIOCKOM 3epKaje
[Ipesiomnenue cBeta. [losHOE
28 BHYTpeHHee oTpaxkeHue. [IpeesbHbIM Bubaunoreka 110K
yroJi IOJIHOTO BHYTPEHHEero https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUs
29 JlabopaTopHas pa6oTa «M3mepeHue Bubaunoreka LIOK
NoKa3aTess MpeJoMJIeHUs CTeKIa» https://m.edsoo.ru/ff0cd67a
30 JIuuzsl. [locTpoeHue H306paXKeHUH B Bubaunoreka LIOK

JINH3E. CDopMyJIa TOHKOMW JIMH3BI.

https://m.edsoo.ru/ffO0cdd1e




YBennyeHue JIMH3bI

JlabopaTopHas paboTa

31 «HccnemoBanne CBOMCTB
M300paKeHud B JIMH3AX»
Jucnepcus cBeta. Cl0KHBIM COCTAB
37 6esioro cBeTa. LiBeT. JlJabopaTopHas
pa6oTa «HabsroeHue jucnepcuu
cBeTa»
33 UHTepdepenuus ceera. ludppakuus BubanoTeka LLOK
cBeTa. [/ludppakimoHHas peméTka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTH CBETOBLIX BOJIH. BubanoTeka LLOK
[longpusanusa ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuveckue NpuOOPHI U YCTPOUCTBA U
YCI0BUSA MX 0€30IacHOTO NpUMeEHEeHHUs
['paHULIBI NIPUMEHUMOCTH
36 KJIacCUYecKo MexaHukHU. [locTynaThl bubsnoTreka [JOK
CcreLUaJbHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTHU
OTHOCUTENBHOCTb OAHOBPEMEHHOCTH.
bubaunoreka [JOK
37 3aMe/JieHUe BpeMeHHU U COKpalleHue
https://m.edsoo.ru/ff0cfa42
JUTUHBI
JHeprusi U UMMOYJAbC PeNATUBUCTCKOU
. bubaunoreka [JOK
38 yacTULbl. CBA3b MACChI C 3HEPTUEN U
https://m.edsoo.ru/ff0cfc68
MMITyJIbCOM. JHEPTHUS MOKOS
KonTposbHas pabota «OnTuka.
. bubaunoreka [JOK
39 OCHOBBI clleliaJIbHOU TEOPUH
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEJIbHOCTU»
40 ®oTtonbl. Popmyia [lnaHka. JHeprud bubaroTreka [JOK




¥ UMNyJibC GOTOHA

https://m.edsoo.ru/ff0cfel6

OTKpBITHE U UCCTE[J0BAHUE

bubsnoTeka LJOK

41 otoadPexTa. OnbiThI A. T
¢ 9o https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akoHbl poTo3pPeKTa. YpaBHEeHHE
42 BIZHMTeﬁﬁa fjmeoadIJ)QJeKTa Bu6amorexa [IOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢portosadpdexra
JaBnenue cBeTa. OnbiTh I1. H.
43 JlebeneBa. XUMHYECKOe AeHCTBUE Bubanoreka [[OK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUYecKkue yCTpOUCTBa U
NpPaKTUYeCKOe NIpUMEHEHHE:
44
doTo3aseMeHT, POTOAATUHUK,
CoJIHeYHas 6aTapesi, CBETOAUOJ
45 PemeHnue 3aa4 110 TeMe «IJIEMEHTDI bubaunoteka [JOK
KBaHTOBOM ONTHKH» https://m.edsoo.ru/ff0d0302
Mogenb aToma ToMcoHa. OTbITHI
46 Pesepdopza no paccesinuto @-yactuy, bubmorexa [IOK
' https://m.edsoo.ru/ff0d091a
[lnaHeTapHas MoJeJsib aToMa
bubaunoreka [JOK
47 I b
OCTY/IaTRI bopa https://m.edsoo.ru/ff0d0afa
N3nyyeHue u norjoueHrue GOTOHOB
48 IIpU [Iepexo/jie aToMa C 0JHOT'O YPOBHS Bubamorexa [[OK
p pexon N A yP https://m.edsoo.ru/ff0dOafa
3HEepruu Ha Apyrou. Buzml cieKTpoB
BosiHOBBIe cBOMCTBa YyacTH1l. BosiHbI
49 Ze bpounda. KopnyckynsgpHo- Bubaunoreka LIOK

BOJIHOBOU Aiyasiu3M. CHOHTaHHOE U
BbIHYK/J€HHOE U3JIyYeHUe

https://m.edsoo.ru/ff0d0ca8




50

OTKpbITHE PafMOAKTUBHOCTH. OMBITHI
Pesepdopaa no onpesenenuro cocrasa
PaZiM0aKTUBHOIO U3JIy4YeHUS

bubanoTeka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CBoiicTBa anbda-, 6eTa-, ramma-
v3JyyeHusd. Bivsanue
pPaZiM0aKTUBHOCTH Ha KUBbIE
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oTonel. Anbda-pacnag.
J/IeKTPOHHBIA U MO3UTPOHHBIN beTa-
pacnaz. [amMMma-usiayyeHue

bubsmoTeka LJOK
https://m.edsoo.ru/ff0d1162

53

JHeprus CBSI3U HYKJIOHOB B s1/ipe.
AnepHble peakuuu. AaepHbId
peakTop. [IpobeMbl, NepCIEKTUBEI,
9K0JIOTUYECKUe aCneKThl IZlepHOU
3HEepreTUKHU

bubsnoreka LIOK
https://m.edsoo.ru/ff0d1356

54

d/ieMeHTapHble YyacTULbl. OTKpbITHE
no3uTpoHa. MeTo/bl HAG/MIOAEHUS U
perucTpayuu 3jeMeHTapHbIX YaCTUL,
Kpyrabiit cTon «®@yHaMeHTaNbHbIE
B3auMo/JielcTBUA. EAMHCTBO
dbu3nYecKor KapTUHbI MUpPa»

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

55

JTamnbl pa3BUTHUS ACTPOHOMHUHU.
[IpukasHOe U MUPOBO33peHYECKOe
3Ha4YeHHe aCTPOHOMUHU. By
3BE3JHOT0 Heba. Co3Be3/Jus, ApKue
3BE3/1bl, IJIAHEThI, UX BUJUMOE
JaBrxkeHue. CoJiHeYHas cUcTeMa

56

Cousinue. CosmHeYHast aKTHBHOCTb.




UctouHuk aHepruu CosiHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHbIE
XapaKTePUCTUKU. 3BE3/ibl IJIaBHOU
nocJeJ0BaTeJbHOCTH. BHyTpeHHee
crpoeHue 3B€3/. CoBpeMeHHbIe
npe/jCcTaBleHUsl 0 POUCXOXKAEHUH U
apoJsironu CostHLA U 3BE3]

58

Mueunsiit [lyTe — Hama lasakTuka.
[Tonoxxenue u ApMkeHue CoJHIA B
['anaktuke. lasakTuku. YépHole
JABIPHI B A/1pax FaJlakTUK

59

Bcenennas. Pasberanue ranakTuk.
Teopus bosbioro B3peiBa.
PenukToBOE M3NyYeHHUe.
MeTaranakTuka

60

HepemeHHble npo6/eMbl aCTPOHOMUU

61

KoHTposibHas paboTa «3JeMeHTbl
aCTPOHOMHUHU U aCTPOPUUKU»

62

O6o61matomui ypok. Posib usuku u
aCTPOHOMUHU B 3KOHOMUUYECKOH,
TEXHOJIOTUYeCKOU, COLlUaJIbHOU U
3TUYECKOH cdepax AessTeJbHOCTH
yeJsioBeKa

63

O6o6watomuil ypok. Posib 1 MecTo
GU3UKH M aCTPOHOMMUHU B
COBpEMEHHOM Hay4YHOU KapTHHE MHUpa

64

0606uawmul ypok. Posb
dusnyeckoi Teopuud B GOpPMUPOBAHUU
npejcTaBJeHUN 0 GU3UIECKOUN




KapTHHE MUPa

O6o06mwaromui ypok. Mecto
du3MYecKor KapTUHBI MHpa B 061eM

65 pALy COBPEMEHHBIX eCTeCTBEHHO- 1
Hay4yHbIX NpeACTaBJIEHUN O NPUPOLe
66 PesepBHBIN ypok. MaruuTHoOe noue. 1
J/IeKTPOMarHuTHas NHAYKLUUSA
PesepBHbIY ypoK. OnTHKa. OCHOBBI
67 CreLUaJbHOM TEOPUU 1
OTHOCHUTEJIBHOCTHU
PesepHbii ypok. KBaHTOBasg pusuka.
P P ¢ BubsmoTeka LJOK
68 JJIeMeHTbl aCTPOHOMUHU U 1
https://m.edsoo.ru/ff0d1784
acTpodpu3UKHU
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 11 knacc/ Makuwes I'.J1., ByxoBues b.b., Yapyrun B.M.; nox
penakuuei [lapdentbeBor H.A. AKimoHepHoe 06111ecTBO « U31aTENbCTBO
«IIpocBeuieHue»

» ®usuka, 10 knacc/ Makumes I'.4., byxoBues b.b., Corckuit H.H.; nox
penakuuei [lappentheBont H.A. AkinoHepHoe 0611ecTBO «M3naTesnbcTBO
«[IpocBemenue»

ﬂeMI/Iﬂ;OBa M.I0. TunoBbie 3K3dME€HAIIMOHHbIEC BAPHUAHTHI

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

boraenko M.B.,MupowkrHa O.H. [TosHbIM Kypc moAroToBku K EI'J

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Pemy EI'D
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