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IIOACHUTEJIBHASA 3AIIMCKA

[Mporpamma 1o ¢usrke 06a30BOr0 ypOBHS Ha YpOBHE Cpe/iHero o01Lero
obpa3oBaHus pa3paboTaHa Ha OCHOBe TTO/IOKEHWH W TpeboBaHMI K pe3y/ibTaTaM
OCBOEHUSI OCHOBHOW 0Opa30BaTe/ibHOW TpOorpaMMbl, TipejcTaBieHHbIX B @I'OC
COO, a Takxke c yuétoM (egepanbHOI paboueli rporpaMmbl BOCIUTAHUS U
KOHIIETIIUK TIperiofiaBaHus ydyeOHOro rpeaMera «®Pusnka» B 00Opa3oBaTebHBIX
OpraHu3alysx Poccuiickon depepauyy, peaTr3yroLInX OCHOBHBIE
oOpa3oBare/ibHble TTPOrPaMMBbI.

CopepxaHuve TmporpaMMmbl M0 ¢U3MKe HarpaBieHO Ha (QOpMHUpPOBaHUe
eCTeCTBeHHO-Hay4YHOW KapTWHbI Mupa oOyuwaromumxcsi 10-11 KmaccoB mipu
oOyueHuH ux ¢pusrke Ha 0a30BOM ypOBHe Ha OCHOBe CHUCTEMHO-/IeTeTbHOCTHOTO
noaxoza. Ilporpamma mno ¢wu3mke cootBercTByeT TpeboBanusM ®PI'OC COO k
MJIaHUPYeMbIM JIMUHOCTHBIM, TpeAMEeTHbIM M MeTalpeJMeTHbIM pe3y/bTaTaM
oOyueHHsi, a TaK)Ke YUMTHIBaeT He0OXOJUMOCTb peanu3al[ii MeXKIpeaMeTHbBIX
cBsized (U3MKM C eCcTeCTBeHHO-HAyUHbIMM yueOHbIMUA TipeaMeTamMu. B Heit
OTIpe/ie/ISIIOTCS. OCHOBHBIE L/ M3yuyeHUsl (PU3MKK Ha YPOBHe CpeJiHero o0iiero
oOpa3oBaHusl, MJIaHUPYeMble pe3y/bTaThl 0CBOEHUSI Kypca (M3UKH: JTMUHOCTHBIE,
MeTarnpeJMeTHbIe, pefiMeTHbIe (Ha 6a30BOM YpOBHe).

[Tporpamma mo ¢pu3uKe BKIHOUAET:

e T[UJIaHUpyeMble pe3y/ibTaTbl 0CBOEHHs Kypca (pu3uky Ha 6a30BOM ypOBHe, B

TOM YHMCJIe TIpeJMeTHbIe Pe3y/IbTaThl 10 roJjamM o0yueHus;

e copepxaHue yueOHOro rpeaMeTa «PusnKka» 10 rogaMm oOyueHusl.

dusmka Kak Hayka O HaubOosee 0OOIMX 3aKOHaX TIPUPO/bI, BBICTyTasi B
KauecTBe yyeOHOro rpeiMeTa B ILIKOJe, BHOCUT CYyIlleCTBEHHBIN BK/IaJ B CUCTEMY
3HaHUM 00 oKpy»KatoiieM mupe. [1IKo/bHBIN KypcC (GHU3MKU — CCTeMO0Opa3yoLuii
JJIsT eCTeCTBeHHO-HayUHBIX yueOHBIX TIpeJMeTOB, TIOCKOIBKY (U3ndecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, HW3yYaeMbIX XHMUeH, OWosorve,
¢busmueckord reorpadueldd U acTpoHOMUeM. Vcrionb3oBaHME U AKTHBHOE
npuMeHeHre  (U3MUECKUX 3HAHWUM  OMpejie/isieT XapakTep U pa3BUTHe
pa3HOOOpa3HbIX TEeXHOMOTUM B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TIOJIy4yeHUs HOBbIX MaTepua/ioB C 3a/laHHbIMU CBOWCTBAaMMU W [IPYTHX.
N3yueHne (puU3NKKM BHOCUT OCHOBHOM BK/IaJ B (DOpMHpOBaHWE eCTeCTBEHHO-
HayYyHOW KapTWHBI MHpa O0O0yuaroluxcs, B (OPMHUPOBaHHE YMEHHUH TMPUMEHSThH
HayYHBIA METO/] TI03HAHMUSI TTPH BBITIOIHEHUY UMM YUeOHBIX UCC/Ie[JOBaHU.

B ocHOBy Kypca Gu3MKU /i1 ypOBHS cpeAHero o0ijero oOpa3oBaHus
TOJIOKEH psJ HAeM, KOTOpble MOXKHO pacCMaTpuBaTh KaK TIPUHIUIIBI  €ro
MOCTPOEHHUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeWl KypC SB/SIETCS JIOTUUECKH
3aBepIIEHHBIM, OH CO/IEP>KUT MaTepuas 13 BCeX pas3fiesioB (PU3WKHU, BKIHOUAeT Kak
BOIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (PH3UKHU.

Hoes 2eHepanuzayuu. B cooTBeTCTBUMM C Hell MaTepuan Kypca (U3UKU
00belMHEH BOKPYT (HU3WUYECKUX Teopuil. Beayium B Kypce SIBSeTCS
(dbopMHUpOBaHWe TpeCTaBIeHUN O CTPYKTYPHBIX YDOBHSIX MaTepuH, BelleCTBe U
rnoJie.

Hoes eymanumapuszayuu. Eé peanuszanusi npejronaraeT WCIOJb30BaHUe
T'YMaHUTApHOTO TOTeHLMana (U3M4YecKOr HayKu, OCMBIC/IEHWe CBSI3U Pa3BUTUS
¢usvkn ¢ pa3BuTheM OOIIecTBa, a TakkKe C MHPOBO33peHUYEeCKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUeCKUMHU TTPOOIeMaMHU.

Hoes npuknaovol  HanpaeneHHocmu. Kypc ¢u3ukyd — mipejriosiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TeXHUYECKHUX M TeXHOJIOTMUeCKUX MPUI0KeHUU
V3YUYEHHBIX TEOPUH 1 3aKOHOB.

Hoes s5Kono2uzayuu peanusyercsi TOCPEJCTBOM BBeJIeHUSI 3/IEMEHTOB
COJiep)KaHus, TIOCBSIIIEHHBIX 9KOJIOTHYECKHUM TIpo0sieMaM COBpPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHWKW U TEXHOJIOTHM, a TakKe 00CYyKIeHUs
npo6sieM paLOHaILHOTO MPHUPO/OTI0Ib30BaHUS U SKOJIOTUUeCKOM 6e30macHOCTH.

Crep)XHeBbIMM 3j/IeMeHTaMHM Kypca (U3MKKM Ha YpOBHe cpefiHero obiiero
oOpa3oBaHus SABASIOTCS (u3nueckue Teopur (HopMUpOBaHHWe TIpeCTaB/IeEHUN O
CTPYKType MOCTPOeHUs] (PU3NUeCKOW TeOpHH, PO (PyH/IaMeHTa/lbHbIX 3aKOHOB U
MPDUHLMIIOB B  COBPEMEHHBIX TMpeJACTAaBJAEHUsIX O TPUpPOAe, TpaHULax
TIPUMEHUMOCTH TEeOpHUH, [Jid OIMCaHUs eCTeCTBEeHHO-HayUHbIX SBJAEHUN U
TIPOLIECCOB).

CuCcTeMHO-ZesITe/IbHOCTHBIN MOX0/] B Kypce (DPM3UKU peayn3yeTcs Mpexze
BCEro 3a CYET OpraHu3alyy SKCIIepUMeHTa/TbHOU JesaTeTbHOCTH 00yYaroIuxcs.
Ins  6Ga3oBoro ypoBHS Kypca GHU3MKA — 3TO HCIOb30BaHUE CHUCTEMBI
(bpoHTaNbHBIX KpPaTKOBPEMEHHBIX 3KCIIepUMEHTOB U J1labOpaToOpHbIX paboT,
KOTOphIe B Tiporpamme 1o ¢usvke oO0beguHeHbl B OO CMHUCOK YUeHUUeCKUX
TPaKTUUYeCKUX paboT. BhifiesieHre B yKa3aHHOM IlepedHe J/1ab0paTOpHBIX paboT,
TIPOBOJIUMBIX  /IJiA  KOHTPOJSI U  OLIeHKH, OCYIIeCTB/IsSeTCS  yuyaCTHUKaMH
oOpa3oBaTe/IbHOTO TIpOI[ecCa HCXOJs1 U3 O0COOEeHHOCTel IIJIAaHUPOBAaHUS M
ocHaileHUss KabuHeta ¢usuku. [Ipu 3ToM obecrieuriBaeTcss  OBJ/aJjeHUe
00yuarolMMHUCsT YMeHUSIMU TIPOBOJIUTh KOCBEHHbIe W3MepeHUs], WCC/ie0BaHUs
3aBUCMMOCTeN (U3UUeCKMX BeJWUYMH W TIOCTAHOBKY OMBITOB I10 IIPOBEpKe
TIpe/I/IO>KeHHbIX THUTIOTe3.

Bonbilloe BHUMaHWe y[e/sieTCsl pelleHUI0 DPAacUYeTHbIX M KauyeCTBEHHBIX
3agau. [Ipy 5TOM A/ pacuéTHBIX 3a/lauy MPUOPUTETOM SIBJISIFOTCS 3a/laud C SIBHO
3a/laHHOM (hU3MUEeCKOM MO/ie/bIo, TT03BOJISIOIIE IPUMEHSITh U3yUeHHbIe 3aKOHBI U



3aKOHOMEPHOCTU KaK W3 OJHOTO pasfiesia Kypca, TaK U UHTerpUPYs 3HaHUS U3
pa3HbBIX pa3/e/ioB. /{1 KaueCTBEHHBIX 3a7jau TTPUOPUTETOM SIBJIIIOTCS 3a/laHUs Ha
00BsICHEHWe TIPOTeKaHWsl (U3NUYeCKUX SIBJIEHMM W TIPOLIECCOB B OKPY’Karolljeu
Ku3HU, TpeOyrome BbIOOpa (uU3NMUecKod MoJenud [ CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuuM ¢ TpeboBanusmMu D®I'OC COO K MaTepuasbHO-
TeXHUUECKOMY obecrieueHHt0 ydeOHOro Tipoilecca 0a30BbIi ypOBeHb Kypca
GbH3MKKM Ha ypOBHE cpeiHero obiriero o6pa3oBaHus [JO/KeH U3yUuaThCs B YC/IOBUSIX
npeMeTHOr0 KabuHeTa (U3MKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KaOuHeTa
TpeIMETOB eCTeCTBEHHO-HAay4YHOro I[uKjaa. B kKabuHeTe (GU3MKU [IO/KHO OBITH
HeoOxoauMoe JlabopatopHoe o6opyzZoBaHMe [Jisi BBITOJIHEHHS YKa3aHHBIX B
nporpaMme 110 pu3MKe yUeHHUYeCKHX TMPaKTHUeCKUX paboT U 1eMOHCTpaI[MOHHOe
obopyioBaHUe.

HdemoHcTpaliioHHOe 060pyZioBaHue (OpMUpDyeTCs B COOTBETCTBUU C
TIPUHIIATIOM MWHHMMAQ/IbHOM  [IOCTAaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TePeUnC/IeHHbIX B TIporpamMme T10 (GH3MKe KIIUeBBIX JAeMOHCTpALyid  [jis
WCC/IeJOBAaHUSI ~ M3yYaeMbIX SsIBJIEHHW W TPOLIECCOB, OMIMUPUYECKUX U
dbyH1aMeHTa/IbHbIX 3aKOHOB, UX TeXHUUYECKUX NTPUMeHeHUH.

JlaboparopHoe o6opyzsoBaHue [Isi yUe€HHYEeCKMX IpaKTHYeCcKHuX pabor
dbopMupyeTcsi B BH/le TeMaTHUeCKMX KOMITJIEKTOB M 00ecrieurBaeTcss B pacuére
OJJHOTO KOMIUJIeKTa Ha [JByX oOyuaroiuxcs. TemaTuueckde KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS JO/DKHBI OBITH TMOCTPOEHbI Ha KOMIIJIEKCHOM
HCTI0/Tb30BaHWH aHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TaKkKe KOMITbIOTEPHBIX
M3MEpUTEe/IbHBIX CHCTeM B BH/Ie LU(PPOBLIX 1a00paTOPHI.

OCHOBHBIMH 11e/IIMU M3y4eHust (GU3UKHU B 0011leM 00pa30BaHUU SIBISIFOTCS:

e (QopmupOBaHMEe HHTepeca W CTpeMJieHUsi O00ydYaroIUXcsi K HayuHOMY
W3yUYeHUI0 TIPUPOJbI, Pa3BUTHE WX WHTE/UIEKTYalbHBIX M TBOPUECKHX
CII0COOHOCTel;

e pa3BUTHE MPeJCTaB/IeHHI 0 HAYUHOM MeTo/le TI03HaHUs ¥ (hOPMUPOBaHUe
WCCJIe[J0BaTe/TbCKOTO OTHOILIEHHST K OKPY KarOIUM SIBJIEHUSIM;

e (opmupoBaHHe HAyYHOIO MHMPOBO33DEHMS KakK pe3y/bTaTra H3y4deHUs
OCHOB CTPOeHUs MaTepuH U yHAaMeHTaTbHBIX 3aKOHOB (PU3UKUY;

e (QopmupoBaHHe yMeHUM OOBSICHATH SBJ€HUSI C UCIOJb30BaHUEM
(br3MUeCKUX 3HAHUW U HaYUYHBIX /I0Ka3aTe/bCTB;

e (QopmupoBaHue TMpeCTaB/leHUH O Poau (PU3UKUA I Pa3BUTHST APYTUX
eCTeCTBeHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTwkeHne 3TUX 1jefieid obecrieunBaeTcs pellieHHeM C/IeyIOIMIUX 3afiau B

ripoljecce u3yueHust Kypca GU3MKU Ha ypOBHe cpefiHero obiijero o6pa3oBaHus:



e nmpuoOpeTeHWe  CHUCTeMbl  3HaHMKA 00  oOmUX  Qu3NUECKUX
3aKOHOMEpPHOCTSIX, 3aKOHax, TeopusIX, BK/TFOUast MeXaHUKY,
MOJIEKY/IIPHYIO  (PU3WKY, 37€KTPO/IMHAaMUKY, KBaHTOBYIO (U3UKY U
3JIeMeHTbI aCTPO(MU3UKY;

e (¢dopMUpOBaHHWE YMEHWM TPUMEHATb TeopeTUuUecKue 3HaHusl s
00BbsicHeHUs] (U3MUECKUX SIBJeHUW B TIpUpPOJe W [JIsi TIPUHSATHUS
TIPaKTUYECKUX pellleHWi B TMOBCe/[HeBHOM YKU3HU;

e O0CBOeHHe CrMocOOOB pellleHUs] pPa3/IMYHbIX 3a/lad C SIBHO 3a/laHHOMU
¢dbur3nueckoi MoOZeNbl0, 3a/au, MOApa3yMeBalolMX CaMOCTOsITebHOe
co3JjaHve (pu3nUecKor MOZe/iu, aieKBaTHOW YC/IOBHUSIM 33/jauy;

e TOHUMaHWe (PU3NUYECKUX OCHOB UM TPUHIIUIMOB JeNCTBUS TeXHUUeCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX TIPOLIeCCOB, UX BJIMSHUS Ha OKPY’KaroIlyto
cpeny;

e OBJIaJleHVMEe METO/laMHd CaMOCTOSITeJIbHOTO TJIAHWPOBaHUSI U TPOBEJEHUs
(bur3MUecKuX 3KCIepUMEHTOB, aHaju3a W UHTepIripeTaliuu WUHGOpMaliu,
orpezesieHUs JOCTOBEPHOCTH TT0JIyYeHHOT0 pe3y/ibTaTa;

e (CO3/laHH€e YCJIOBUH /i1 PA3BUTHS YMEHUM TIPOEKTHO-UCCJIeI0BaTeTbCKOM,
TBOPYECKOU [1eATe/IbHOCTH.

Ha usyuenme ¢wusuku (06a30Bbiii ypoBeHb) Ha ypOBHe CpeJHero oo0Iero
obpa3zoBanHust otBoAuTCs 136 "wacos: B 10 kmacce — 68 yacoB (2 yaca B HeJie/i0), B
11 knacce — 68 yacoB (2 yaca B HeZies0).

[MpennaraeMblii B miporpamMme 1o (Qu3MKe TiepeueHb J1labOpaTOpPHBIX U
MPaKTHUECKUX pabOT sB/ISAETCS PEeKOMEHZOBAHHBIM, YUWTe/lb JejlaeT BbIOOD
TIpOBeJieHUsT J1abopaTOPHBIX pPAabOT U OMBITOB C YUETOM WHUBUAYaTbHBIX
0CcOOeHHOCTel 00yJaroIInXCsl.



COJEPXAHUE OBYUYEHUSA
10 K/TACC

Pa3pen 1. ®usuka ¥ MeToAbI HAYUYHOI'0 [I03HAHUA

du3nka — Hayka O mpupofie. HayuHble MeTO[bl MO3HAaHUS OKPY>Karollero
Mupa. Posnb SKCrieppuMeHTa YW TeOpuM B MpPOLlecCe TI03HAHWSA TPUPOJBL.
OKCIepUMeHT B (PU3KKe.

MopenvpoBanue (pU3MUYeCKUX SIBJIeHWM U mpoleccoB. HayuHble ruUmoressl.
dusrueckre 3aKOHbI U Teopuu. ['paHULIbI TPUMEHUMOCTU (DU3MUYECKHX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Posib 1 mMecTo Qu3MKu B (POPMUPOBAHUM COBPEMEHHOW HAyYHOU KapTUHBI
MHpa, B IPaKTUYECKOU [1eATe/IbHOCTH JIFOJIeN.

LlemoHcmpayuu

AnHanoroBble U 1[MGpPOBbIe U3MepUTebHbIe TPUOOPHI, KOMITbIOTEPHBIE
JATYUKU.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

MexaHuyeckoe ABWKeHUe. OTHOCUTE/IbHOCTh MEeXaHWUeCKOIro [IBHMKEeHUs.
Cucrema orcuéra. Tpaekropusi.

[TepemellleHre, CKOpPOCTb (CpefiHsII CKOpPOCTb, MIHOBEHHasi CKOPOCTb) U
yCKOpeHHe MaTepualbHOM TOUKM, WX MPOEKIIMM Ha OCHU CHUCTeMbl KOOp/HWHAT.
CroxkeHue riepeMelleHU U CJI0JKeHe CKOPOCTEM.

PaBHOMepHOe M paBHOYCKOpPeHHOe TIpsSIMOIMHeliHoe [BKeHHe. I'paduku
3aBUCMMOCTU  KOOpPJWHAT, CKOPOCTH, YCKOpDEeHMs, MNYyTH U [epeMelleHus
MaTepHaJbHOW TOUKU OT BpEMEHH.

CBo0OoHOe TIafieHne. Y CKopeHre CBOOOIHOTO Ma/IeHusl.

KpuBonvHeniHoe  ABwkeHue. [IBw>keHWe  MaTepUaJbHOM TOYKU MO
OKPY>KHOCTHU C TIOCTOSTHHOM 10 MOZYJIFO CKOPOCTBIO. ¥YT/I0Basi CKOPOCTb, JIMHEWHast
ckopocTh. [Teprog u uactoTa obpairjeHus. [leHTpoCcTpeMUTeTbHOE YCKOPEHHE.

TexHUUyecKre yCTPOMCTBA M TMPAKTUYECKOe TIPUMEHEeHHWe: COUAOMETD,
JIBIJKeHVe CHapsi/iOB, LIeTIHbIe ¥ PeMEHHbIe Tiepejaun.

LlemoHcmpayuu

Mogenb cucTeMbl OTCUETa, WUIKOCTPALIUSI KUHEMAaTUUeCKHUX XapaKTePUCTUK
JIBHKEHUS.

[Tpeobpa3oBaHue ABMKEHHUI C UCTIO/Ib30BAHHUEM TTPOCTHIX MEXaHHU3MOB.

[TajeHue Tes B BO3AyXe U B pa3pe>KeHHOM MPOCTPAHCTBE.

HaOsmoieHre [BW)KeHHsI Tejla, OpOIIEHHOTO TIOJ, YI7IOM K TOPWU30HTY U
TOPU30HTAJILHO.



V3mepeHue yckopeHHsi CBOOOAHOTO TafleHusl.

HamnpagsieHne CKOpOCTU NPU [ABUYKEHUH M0 OKPY>KHOCTH.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHne HepaBHOMEPHOTO ABW)KEHHUS C LIe/IbI0 OrpejesieHuss MCHOBEHHOU
CKOPOCTH.

VccnenoBaHWe COOTHOLIEHUSI MeXKAY IMyTsIMH, TIPOWI€HHBIMU TeJIOM 3a
1oc/ie/JoBaTe/IbHble  paBHbIE TMPOMEXYTKU BpeMeHM T[IpU PaBHOYCKOPEHHOM
JBDKEHUM C HayaJbHOM CKOPOCTBIO, PAaBHOU HY/JTIO.

N3yueHne 1BM>KeHUs LIapUKa B BA3KOU KUIKOCTH.

V3yyeHue ABM>KeHUs Tesa, OpOILIeHHOTO TOPHU30HTA/IbHO.

Tema 2. Junamuka

[Mpyniun ~ oTHocuTenbHOCTA  ['anmunesi.  IlepBbii  3akOoH  HbrOTOHa.
NHuepryanbHble CUCTeMBbI OTCUETa.

Macca Ttena. Cuna. IlpuHiun cynepno3uiuud cuia. Bropol 3akoH HbroToHa
[/ MaTepyaJibHOM TOYKHU. TpeTui 3aKkoH HbIOTOHA /ij1s1 MaTepuabHbIX TOUEK.

3aKOH BceMUpHOro TAroteHusi. Cuna Tsokectd. [lepBasg KocMuueckas
CKOpOCTb.

Cwuna ynipyroctu. 3akoH ['yka. Bec Tesna.

Tpenue. Bugpl TpeHus (MOKOs1, CKObXeHUs1, KaueHus1). Cuia TpeHusi. Cyxoe
TpeHue. Cuia TPeHUsI CKOJIb)KeHUs U Ccujla TpeHusi okosi. KoadduimeHT TpeHus.
Cwusia CcompoTHUB/IeHUS TIPU ABVWKEHUU TeJla B XKUAKOCTU W/ rase.

[TocTtynaTesibHOe U BpalllaTesbHOe ABM>KeHHe abCOMIOTHO TBEPOTO TeJia.

MOMEHT CW/ibl OTHOCUTE/NIbHO OCHU BpaujeHus. Ilneuo cumbl. YioBus
paBHOBeCHs TBEPZOro Tea.

TexHUyecKre yCTPOUCTBA U TIPAKTUUECKOe TpPHMeHeHue: MOJALLIWUITHUKH,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LemoHcmpayuu

fABnenue uHepLUU.

CpaBHeHre MacC B3aUMOJeUCTBYIOLLINX TeJl.

BTtopoii 3akoH HetoTOHa.

V3mepeHue cuil.

CrioxkeHue CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Zie(hOpMaLvu.

HegecomocTts. Bec Tesna ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHMe CWJI TPeHUS TI0KOSI, KaUeHUsI U CKOJIb)KeHUSI.

YcnoBus paBHOBecuUst TBEpAOro Tena. Buibl paBHOBeCHs.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

V3yyeHue aBr>KeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



WccnenoBaHve 3aBUCUMOCTH CWJT YIPYTOCTH, BO3HUKAIOUIUMX B TIPY)KUHE U
pe3uHOBOM o0paslie, OT UX Ae(opMaliuu.

VccnepmoBaHWe yCnoBHM paBHOBECHs TBEPAOrO Tena, WMEROLEro 0Ch
BpalljeHusl.

Tema 3. 3aKoHbI COXpAHEHUS1 8 MEXAHUKe

NmMnynbc MaTepua/sbHOW TOYKW (Tesa), CUCTeMbl MaTepHUalbHbIX TOYeK.
WMriynbCc cUbl ¥ U3MeHeHUWe WMITy/bCa Tefa. 3aKOH COXPaHeHUs WMITy/ibCa.
PeakTuBHOE BUXKEHMe.

Pabora cusibl. MOIIHOCTh CUJTBI.

KuHeTnueckasi sHeprusi MaTepuanbHOW TOuKWA. Teopema 00 u3MeHeHUU
KUHEeTUUeCKOU SHePTUu.

[ToTeH1anbHast JHeprusi. [ToTeH1ManbHast 3Heprus ynpyro
nedOopMHUPOBAaHHOM  TPY>KUHBbI.  [loTeHI[Ma/bHas  SHEPrusi Tefa  BOIM3U
TIOBEPXHOCTU 3eMJIH.

[ToreHlManbHBIE W HeMNOTeHIWMa/bHble  cuabl.  CBs3b  pabOTHI
HeToTeHIUa/bHbIX CUJ C W3MeHeHWeM MeXaHWUeCKOW SHeprud CUCTeMbI TeJl.
3aKOH COXpaHeHUsI MeXaHUYeCKOW SHepruHu.

Ynpyrue v Heyripyrve CTOJIKHOBEHMS.

TexHUUeCcKue yCTPONCTBAa M TpaKTUUeCcKoe MpUMeHeHWe: BOJOMET, KOIEp,
TIPY>KWHHBIM NIUCTOJIET, IBU)KEHUEe paKerT.

LlemoHcmpayuu

3aKOH COXpaHeHH!sI UMITy/IbCa.

PeakTuBHOe /IB)KEHUe.

[Tepexo/ TIOTeHI[MATbHON YHEPTYM B KWHETUUECKYIO U 00paTHO.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

V3yyeHre abCOMIOTHO HEYNPYroro yapa C MOMOILBI0 JBYX OJWHAKOBBIX
HUTSIHbIX MasiTHUKOB.

ViccnenoBanue CBsi3u pabOTHI CU/BI C M3MEHEHHEM MeXaHUUeCKOW SHepruu
Tesla Ha MpUMepe pacTsyKeHHs pe3UHOBOI0 JKI'yTa.

Pa3pen 3. Mosieky/isipHas (pu3MKa 4 TepMoJUHAMHKA

Tema 1. OcHO8bI MO/1€eKy/ISIPHO-KUHemu4eCcKoll meopuu

OCHOBHBIE TI0JIO)KEHUSI MOJIEKY/ISIPHO-KUHETUUYEeCKON TeOpHUH U UX OIbITHOE
obocHoBanue. bpoyHoBckoe gaBwkenue. [duddysusa. Xapakrep ABWKEHUS WU
B3aMMOJEMCTBUSI 4YacTUL] BelecTBa. Mojenu CTPOeHMs] Tras30B, >XUAKOCTEH U
TBEP/IBIX Te U 00bsSICHeHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX MoZesieii. Macca u
pa3Mepsl mosiekysi. Komnyectso BeijectBa. [loctosgHHas ABorazpo.

TeryioBoe paBHOBecue. TeMmriepatypa U eé usMmepeHue. llIkana TemrmepaTyp
Henbcus.



Mogens wupeanbHOoro rasa. (OCHOBHOe ypaBHeHUE  MOJIEKYJISIPHO-
KUHEeTUUeCKOW TeOpUM Hea/lbHOTO ra3a. AOCO/MIOTHasi TemriepaTypa Kak Mepa
CpefiHeM KWHETUUeCKOW SHepruu TerviOBOr0 JBW)KeHWs1 uvacTul] rasa. Illkana
Temriepatyp KenbBrHa. ['a30Bble 3aKOHbI. Y paBHeHUe MeHeneeBa—KnamnerpoHa.
3akoH [lanbToHa. M30rmporjeccel B M/eaqbHOM rase C MOCTOSIHHBIM KOJIMYeCTBOM
BelljecTBa. ['paduueckoe mnpe/cTaB/ieHre HW30MPOLIECCOB: M30TepPMa, H30X0pa,
n300apa.

TexHuuyeckue yCTPOMCTBA UM MPAKTAUYECKOe TPHMEHeHue: TepMOMeTp,
6apomeTp.

LemoHcmpayuu

OnbITh, [JOKa3blBaloOI[Me [UCKPETHOE CTPOeHWe BelllecTBa, (oTrorpaduu
MOJIEKY/T OPraHUYeCKUX COeJMHEHUM.

OnbIThI TI0 AU PY3UU XKUAKOCTEN U ra3oB.

Moienb OpPOYHOBCKOTO JBHKEHMUSI.

Mogens onbita LllTepHa.

OnbITHI, JIOKa3bIBaroIIHe CylIlleCTBOBaHUE MEKMOJIEKYJIIPHOTO
B3aUMO/JENCTBUSI.

Mogesnb, WTIOCTpUpYOLLiasi NPUPOAY AaBJEeHUs ra3a Ha CTEHKM COCY/a.

OnbIThl, WUTIOCTPUPYIOIIIME YpaBHEHHWE COCTOSIHUS WZeaJbHOTO Tasa,
M30MPOL[eCCHI.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

OrnpesiesieHVe Macchl BO3AyXa B K/JaCCHOM KOMHAaTe Ha OCHOBE M3MepeHUH
00BEMa KOMHATHI, ZIAB/IEHUS U TeMIIepaTyphl BO3/[yXa B HEM.

WccnenoBanue 3aBUCMMOCTUA MeXAY MapamMeTpamMy COCTOSIHUSI Pa3peXKeHHOT 0
rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepMoauHaMuueckasi cucteMa. BHYTpeHHsISI 5HepPrusi TepMoOJMHAMUYECKOU
CUCTeMBbI U CrToco0bI eé n3MeHeHUs. KonuecTBo TerioTel M paboTta. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOIO  MJeajbHOTO  rasa. Buabl  Teruionepeiayw:
TEIJIONPOBOJHOCTb, KOHBEKLIWSA, U3/yueHre. YlefbHasi TelIoEMKOCTb BellecTBa.
KosmuecTBO TerioTel NpU Temionepeayve.

[Tonsitue 00 ammabaTtHOM 1iporiecce. IlepBbIii 3aKOH TEPMOJHWHAMUKH.
[IpumMeHeHVe TIepBOr0 3aKOHAa TePMOJWHAaMUKU K u3onpoueccaMm. ['paduueckas
WHTeprpeTalys paboThI rasa.

Bropoii 3akoH TepMoHaMUKA. HeoOpaTUMOCTh MPO1IeCCOB B TIPUPO/IE.

TerioBble  MamMHbL.  [IpUHUWNBI  [AEUCTBUS  TEIVIOBBIX  MAIlWH.
[Tpeobpa3oBaHrsi 3HEPrMM B TeIJIOBBIX MaliMHaX. Ko3dduimeHT Tose3Horo
JelCcTBUSl TervioBoM MaimuvHbl. [lukn KapHo u ero ko3d@uijveHT MoJie3HOTO
NercTBUs. DKOJIOTHUECKHe TIPO6/ieMbl TETIOHEPTeTUKH.



TexHUuyecKrWe YCTPOMCTBA U TMPAKTUYECKOe T[pHMeHeHue: [BUraresib
BHYTPEHHEro CcropaHusi, ObITOBOM X0JIOAW/IbHUK, KOHAUIMOHEP.

LlemoHcmpayuu

Vi3meHeHrie BHyTpeHHEeH 3HepruM Tejla TIPU COBEPIIEHWH pPabOThI: BBLIET
npoOKu 13 OyTBIIKK TI07 [eHCTBHEM CXKAaTOro BO3[yXa, HarpeBaHue 3¢upa B
NaTyHHOU TpyOKe MyTéM TpeHUs (BUIe0ZieMOHCTpaLlys).

V3meHeHMe BHyTpPeHHeW 3HepPruu (TeMIiepaTyphbl) Tejla Py Tervionepejaye.

OneIT 1TI0 aguWabaTHOMY pacIIMpeHHI0 BO3Ayxa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mojien mapoBoi TypOUHBI, ABUraTesisi BHyTPEHHEr0 CropaHusi, peakKTUBHOI'O
JIBUTATeJIsl.

YueHuuecKuli 3kcnepumeHnm, aabopamopHble pabombi

N3mepenue yzielbHOM TETIIIOEMKOCTH.

Tema 3. Azpezamubie cocmosiHus eujecmea. Pazoebie nepexoobl

[Tapoobpa3oBaHue U KOHAeHcarus. VcriapeHue u KureHue. AOGCOMIOTHas U
OTHOCUTe/IbHAsl BJI&XKHOCTb BO34yXa. HacellleHHbIM Tmap. YgenpHas TeIuioTa
rapoo6pa3oBaHusi. 3aBUCUMOCTb TeMTIepaTypbl KUTIEHUs OT /laBJieHUsI.

TBépgoe Teno. Kpucranimueckue U amop(Hbie Tesla. AHU30TPOIMS CBOMCTB
KpucTa/uioB. Kugkue Kpuctawibl. CoBpeMeHHble MaTepuasbl. [lnaBneHve wu
KpUCTasiu3alus. Y aeabHas TerioTa ruiaBaeHus. Cybmmarius.

YpaBHeHHe TeryioBoro OanaHca.

TexHUUecKue yCTPOMCTBA M TIpaKTUYeCKOe TMpHMEHeHWe: TUTPDOMETP H
TICUXPOMETP, KaJIOpPUMETP, TEXHOJIOTUM TOyUueHUs] COBPEMEHHbBIX MaTepUasioB, B
TOM UHMCJ/Ie HAHOMAaTeprasoB, U HAHOTeXHOJIOTHH.

LemoHcmpayuu

CBolCTBa HACBIIEHHBIX MApOB.

KuneHnue rpy nNoHWKeHHOM [1aBJIEHUM.

Crioco0ObI U3MepeHus BJIaXKHOCTH.

Habsro/jeHre HarpeBaHUs U TI/IaB/IeHMsI KPUCTA/I/TMUeCKOTO BellecTBa.

[eMOHCTpaLUs KPUCTAIOB.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

V3mepeHne OTHOCUTE/ILHOM B/IaXKHOCTH BO3/yXa.

Pa3zpen 4. JneKTpoguHaMHKa
Tema 1. dnekmpocmamuka
OneKTpu3auus Tel. OJIeKTPUYeCKWW 3apsf. [IBa Bua 3/IeKTPUYECKUX
3apsifi0B. [IpOBOAHMKM, AW3IEKTPUKM W TOJYIIPOBOJHUKUA. 3aKOH COXpPaHeHUs
3JIeKTPUYEeCKOro 3apsiza.
B3anmogerictBue 3apsijoB. 3akoH KyoHa. ToueuHbId 3/1eKTPUYEeCKUAN 3apsifl.
OJiekTpyuueckoe rmosie. HanpsokéHHOCTb — 3/IeKTpUUYecKoro 1ojd.  IIpuHomn



CyNeprHo3vLIUA 37eKTPUYeCKUX Tosier. JIMHUKM HarnpsyKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

PabGora cun  anekTpoctatuueckoro  mosisi.  [loteHiuan.  Pa3HOCTB
NoTeHMaoB. [IpOBOAHUMKM W [US/IEKTPUKKA B  3JI€KTPOCTaTUYeCKOM  TIOJIe.
visnekTprueckasi IPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZleHcaTop. D/1eKTPOEMKOCTh TJIOCKOT0 KOHJEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUuyeckre YCTPOMCTBA W MNPAKTAUYECKOe TMpPUMEHEeHHe: 3JIeKTPOCKOT,
9/IEKTPOMETpP, 3JeKTpOCTaThuecKasi 3alluTa, 3a3eM/eHHe 37eKTPOnpubopoB,
KOH/IeHCaTop, KOMUPOBa/IbHBIN armnapar, CTPyHHbIN TIPUHTEP.

LemoHcmpayuu

Y CTpOWCTBO M TIPUHLIMII JeCTBUS /IEKTPOMETpa.

B3anmMogelicTBre Ha3/1eKTPU30BaHHBIX Tel.

DJ1eKTprUUeCcKoe 10Jie 3apsKeHHBIX TeJl.

IIpOBOIHUKH B 3/1IEKTPOCTAaTUUECKOM I10JI€.

OJ1eKTpocTaThuyeckas 3allura.

[V3neKTprKYU B 3/1EKTPOCTaTAYECKOM MOJIe.

3aBUCHMMOCTb 3JIEKTPOEMKOCTM TJIOCKOTO KOHJeHcaTopa OT IUIOL{aJuv
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U N3JIEKTPUUYECKOW TTPOHULIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHZleHcaTopa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/€HCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull mok. Toku 6 pa3auuHbIX cpedax

ONeKTPUUeCKUA TOK. YC/IOBUS CYLeCTBOBAHUS 37€KTPUUECKOr0 TOKa.
Ncrounvku Toka. Cuna Toka. [1oCTOSSHHBIM TOK.

Haripsokenue. 3akoH Oma /151 yyacTKa LieTiu.

OJleKTpUuecKoe COIpPOTUB/IEHVe. Y[le/lbHOe CONpPOTHB/IEHUEe BellecTBa.
[TocnepoBaTenpHOe, Napasie/ibHOe, CMeLllaHHOe CoeMHeHUe IIPOBOJHUKOB.

Pabora »snekTpuueckoro Toka. 3akoH JDkoysns—/leHija. MOIIHOCTb
3JIeKTPUYECKOr0 TOKaA.

OJIEKTPOABWIKYLLIAsi CWJIa U BHYTPEHHee COIPOTHB/IEHWE MCTOYHMKA TOKa.
3akoH OMa /151 TTIOTHOU (3aMKHYTOW) 3/1eKTpUUYeCcKou 1ienu. KopoTkoe 3aMbIKaHue.

ONeKTPOHHas  MNPOBOAWMOCTb  TBEPABIX  MeTa/VIOB.  3aBUCUMOCThb
CONPOTHBIIEHUSI MeTaJIJIOB OT TemIiepaTypbl. CBepXIPOBOJUMOCTb.

DeKTpUUeCcKri TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX MTyYKOB.

[TonyripoBOgHUKH. CobcTBeHHast 151 rip¥MecHast MPOBOJAUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUYecKMi TOK B  pacTBOpaXx M  paciylaBaX  3JIeKTPOJIUTOB.
O/IeKTPOoMTHUYeCKas AUCconaLys. JIeKTPOJIU3.



OneKTpuueckud TOK B rasax. CamoCTOATeNbHBIM UM HeCaMOCTOSITeTbHBIN
pa3psa. MosnHus. [11a3ma.

TexHWuyeckre yCTPOMCTBA M TMpPaKTUUYeCKOe MpUMEHeHWe: aMIlepMeTp,
BOJIbTMETP, peoCTaT, WCTOUHHWKU TOKAa, 3JeKTpOHarpeBareslbHble TPUOODHI,
3/IEKTPOOCBETUTe/IbHBIE TIPUOOPEI, TEPMOMETP COTIPOTHB/IEHUS], BaKyyYMHBIN U0/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIA U0/, Ta/IbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTBI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTNPOTHUBJIEHUSI LUIUHAPUYECKHUX TPOBOJAHUKOB OT [IJIMHBI,
TIJIOLa/Iv TIOTIEPEYHOr0 CeueHrst U MaTepuasa.

CwMmeliaHHOe coe/IMHeHHe TIPOBOHUKOB.

[IpsiMoe wW3MepeHHe >JIEKTPOABWXKYILLeH CWibl. KOpPOTKOe 3aMblKaHHe
raJibBaHMYeCKOro 3/ieMeHTa 1 OLleHKa BHYTPeHHero COMpOTUB/IEHUS.

3aBUCUMOCTb COTMPOTHBJIEHUSI METAJIJIOB OT TEMIIEPATYPBIL.

IIpoBOAMMOCTE 3/1€KTPOJIUTOB.

WckpoBoit pa3psisi U NpOBOJUMOCTb BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/aA.

YueHuuecKuli 3kcnepumeHnm, 1abopamopHble pabombl

N3yueHne cMelaHHOTO COe/JMHEHUST PE3UCTOPOB.

N3mepeHre 5/1eKTPOJBWKYILLEW CU/IbI UCTOUHUKA TOKAa U €ro BHYTPEHHEro
COTMPOTUB/IEHUS.

Habmtozenue s/1eKTpom3a.

MexnpegMeTHbIe CBSA3H

W3yuenue Kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OoCyIiecTBseTCs C
YU4ETOM COJiepKaTebHbIX MeXXIIpeAMETHBIX CBsi3eld C KypcaMd MaTeMaTWKH,
buonoruu, XUMUH, reorpadyv ¥ TEXHOJIOTHH.

MedcnpeOmemHble noHsimusi, CBsI3aHHbIE C U3y4eHHMEM METOJO0B Hay4HOIO
TO3HAHWs: sIBJieHWe, Hay4Hbld (akT, rumoresa, (u3uyeckasi BeJWUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHue, Mo/iefTb, U3MepeHHe.

Mamemamuka: pellleHMe CUCTeMbl ypaBHEHUW, JWHeWHass QyHKIuS,
napaboJia, Turepbosa, ux rpadyuky ¥ CBOMCTBA, TPUTOHOMETPUUECKHe (DYHKITUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUUECKOe TOXAECTBO,
BEKTOPBI U UX MPOEKLIMM Ha OCH KOOP/IMHAT, CJIOXKEHUE BEKTOPOB.

Buonozus: MexaHUueckoe [BW)XeHUEe B >KUBOM mpupoze, auddysus, ocMoc,
TeTI000MeH JXKMBBIX OPraHU3MOB (BHBI TEIUIONEpeau, TETJIOBOE PAaBHOBeCHE),
3/IeKTPUYECKUE SIBJIEHUS B XKUBOU TIPUPOJE.

Xumusi: JUCKpeTHOe CTpPOeHUe BelecTBa, CTPOeHHe aTOMOB M MOJIEKYJI, MOJIb
Bell[eCTBa, MOJISIDHAasi Macca, TeryIOBble CBOMCTBA TBEDABIX TeJ, >KUJKOCTEH U



ra3oB, 3/IeKTpUUYECKWe CBOMCTBA MeTa/IJIOB, 3/I€KTPOJUTHYECKas AUCCOLMaLus,
rajibBaHUKa.

T'eoepacpus: BNay)KHOCTb BO3/[yXa, BETPbI, 0apoOMeTp, TEpPMOMETP.

TexHonoeusi: TipeoOpa3oBaHue [IBWKEHUH C MCIOIb30BaHMEM MEXaHU3MOB,
V4T TpeHUsi B TeXHHUKe, TMOJIIUITHUKY, WCIO0/b30BaHUe 3aKOHa COXPaHEeHUs!
UMITy/IbCa B TeXHUKe (pakeTa, BOJAOMET U J[pYyrue), ABUraTellb BHYTPEHHEro
CropaHusi, TlapoBasi TypOWHa, OBITOBOM XOJOJWU/ILHUK, KOHAUIIMOHEDP, TeXHOIOTHH
MOJIydyeHUs COBPEMEHHBbIX MaTepuajioB, B TOM UHCJAe HaHOMaTepuasoB, W
HAaHOTeXHOJIOTHH, 3/IeKTPOCTaTHUecKasi 3all[uTa, 3a3eM/eHHe 3JIeKTPOorpubopoB,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTPOHarpeBare/ibHbIe nipubOopkI,
3/IEKTPOOCBETUTE/IbHEIE TIPUOOPEI, ralbBaHHUKa.

11 KJIACC

Pa3pen 4. JnekTpoguHaMuKa

Tema 3. MazHumHoe no.ie. 3/1eKMpoMazHUMHAs1 UHOYKYust

[TocTosiHHble ~ MarHWUTHl.  B3aumozelcTBHe  TMOCTOSIHHBIX ~ MAarHWTOB.
MarnutHoe mione. Bektop MarHuTHOM WHAYKUWMW. [IpyHIMO Cyneprno3uiuu
MAarHUTHBIX MoJied. JIMHUKM MarHUTHOM WHAYKLUU. KapTuHa JMHUM MarHUTHOWU
VH/YKLHAU M0JIs1 TOCTOSIHHBIX MarHUTOB.

MarHutHOe TIO/le TPOBOJHMKA C TOKOM. KapTuHa /MHUN WHAYKLUWAU
MAarHUTHOI'O TIOJ/ISl [JIMHHOTO TIPSIMOIO TPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TPOBO/IHUKA, KAaTYLIKX C TOKOM. OnbIT IpcTea. B3anmoaenicTBue MPOBOJHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJy/Ib U HaripaBJieHUe.

Cwuna JlopeHija, eé MOAYJ/b U HaripaB/ieHUe. [|BrKeHre 3apsoKeHHOM YaCTHULIbL
B OZIHOPOTHOM MarHUTHOM T10o/1e. PaboTa cuibl JIopeHria.

SIBneHUe 5/IeKTPOMarHUTHOW WHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
VHIYKLIUKU. OJIGKTPOJBWXKYILass CWia WHAYKUWW. 3aKOH 3/1eKTPOMarHUTHOM
vHAykuuu dapages.

BuxpeBoe 3ssiekTpuueckoe T1iosie. OIEKTPOABMXKYILasg CWla MHAYKLUA B
TPOBO/JHUKE, IBMXKYILIEMCS TTIOCTYIIaTe/IbHO B OJHOPOJAHOM MarHUTHOM I10JIe.

ITpaBuso Jlenua.

NHAyKTUBHOCTL.  fIB/eHWe CaMOUHAYKLMU. OJIeKTPOABWKYLLas CuJa
CaMOUHYKLIUMU.

OHeprusi MarHUTHOTO TMOJII KaTYLLIKK C TOKOM.

DJIeKTPOMAarHUTHOeE T10JIe.

TexHUuyeckre YCTPOMCTBA W MPAKTAYECKOe TMpPHUMEHEeHHe: TMOCTOSIHHbIE
MAarHuThl, 3/1IeKTPOMAarHWThl, 3JIeKTPOJBUraTe/lb, YCKOPUTE/NW 3JIeMeHTapHBIX
YyaCTUL], UHAYKLMOHHAS MeyYb.



LemoHcmpayuu

OmnsIT OpcTeja.

OTK/I0HEeHHe 3/IeKTPOHHOI'0 IyUKa MarHUTHBIM I10JIEM.

JIvHAY UHAYKLMYA MarHUTHOTO T10JIS1.

B3avmMogelicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBre cunbl JIopeH1ja Ha MOHBI JIEKTPO/IUTA.

SIBneHue 5/1eKTPOMarHUTHOW MHAYKLWH.

ITpaBusio JleHua.

3aBUCUMOCTb 371€KTPOJIBWKYILIEN CUJIbI UHIYKLUWKA OT CKOPOCTH W3MEHEeHUs
MarHMTHOIO MOTOKa.

SIB/1eHre cCaMOUHAYKLUY.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

W3yueHre MarHMTHOTO T0J1S1 KATYILKU C TOKOM.

VccnenoBanue [1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBrieHUs 3/1eKTPOMarHUTHOW UHYKLIWU.

Pa3zen 5. Kosie0anus ¥ BOJIHbI

Tema 1. MexaHuueckue u 3/1eKmpoMazHUMHble Ko/1e0aHusl

KonebarenbHass  cuctema. CBOOOJHBIE — MeXaHMUeCKHe  KojieOaHusl.
'apmoHuueckre Kosiebanus. Ilepuos, yacTtoTa, amruiMTyAa U (as3a KosnebaHUM.
[Ipy>KUHHBI MasATHUK. MaTeMaTHueCcKuii MasiTHUK. YpaBHeHUWe rapMOHWYeCKUX
Konebanwuii. [IpeBpaiijeHre 3HePTUY TIPU TapMOHUUECKUX KOJieOaHMSIX.

KonebarenbHbiii  KOHTYp. CBOOOZHBIE 3/7€KTPOMarHUTHbIE KOjie0aHWS B
uiealbHOM KoJjiebaTe/lbHOM KOHType. AHQ/IOTUS MeXIy MeXaHUUeCKUMH |
9/IEKTPOMarHUTHBIMU  KojiebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
3HEepPIUU B H/iea/IbHOM KoJiebaTeTbHOM KOHTYpe.

[TpencraBieHue O 3aTyxarolUX KomeOaHUsX. BbIHYKeHHbIe MeXaHUUYecKue
KosnebaHusi. Pe3oHaHC. BbIHYK/IeHHbIe 3/1eKTPOMarHUTHbIe KojiebaHusl.

[TepemeHHbIM TOK. CuUHycOWJaNbHBIM TepeMeHHbIM TOK. MOIIHOCTh
NepeMeHHOro TOKa. AMIUIUTYJHOe W [eWCTBYyIOlllee 3HaueHue CUIbl TOKa MU
HarpspKeHUsl.

Tpanchopmarop. TIponsBojCTBO, nepefiaua U MoTpebsieHre 3/1eKTPUUeCcKOi
9Hepruu. JKOJorhueckre PUCKU TIPU MPOM3BO/ICTBe 37eKTpo3Hepruu. KysbTypa
WCII0J/Ib30BaHUsI 3/IeKTPOIHEPTUY B MOBCE/THEBHOM YKU3HHU.

TexHUUeCcKre YCTPOWCTBA M TMPAKTUUYECKOe NpUMeHeHWe: 3/IeKTPUUYeCKUM
3BOHOK, reHepaTop MepeMeHHOr 0 TOKa, TMHUU 37IeKTporepe/au.

LemoHcmpayuu

ViccnemoBanue TapamMeTpoB KosieOaTe/bHOM CHUCTeMbl (TIPY>KUHHBIN WA
MaTeMaTU4YeCKU MasiTHUK).



Habtro/jeHue 3aTyxaroIux Koie6aHMi.

VccnenoBaHue CBOMCTB BBIHYK/I€HHBIX KOsieOaHMiA.

HabmozeHre pe3oHaHca.

CB00o/IHBIE 3/IeKTPOMarHUTHbIE KojiebaHUsl.

OcuuorpaMMel (3aBUCMMOCTU CHJIbI TOKA U HalpsDKeHUs1 OT BPEMeHM) IS
3/IeKTPOMarHUTHBIX KOJleOaHUM.

Pe3oHaHC Tip¥ MoC/e0BaTe/IbHOM COeJWHEHUM pe3UCTopa, KaTyLIKU
VH/JYKTUBHOCTH U KOH/IeHCaTopa.

Mopenb TMHUM 371eKTpOonepesaun.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

VccrnemoBaHe 3aBUCUMOCTU TI€PUO/Ia MajbiX KojeOaHU rpy3a Ha HUTU OT
JJIMHBI HUTU ¥ MacChl rpy3a.

WccnenoBanne mnepeMeHHOrO TOKAa B ILeNA W3  MOC/Ie0BaTe/IbHO
COeIMHEHHBIX KOHZIeHCAaToPa, KaTyIIKWA U pe3ucTopa.

Tema 2. MexaHuueckue u 3/1eKmpoMazHUMHble 80/1Hbl

MexaHnueckue BOJIHBI, ycCi10BUs pacnpoctpaHeHus. Ilepuon. CkopocTb
pacrpoCcTpaHeHusi YW [JIMHA BOJHBL. [lomepeuyHble W TPOAOJIbHBIE BOJIHBL.
WNHurtepdepeniys U qudpakijyds MeXxaHu4eCKUX BOJIH.

3ByK. CKOpoCTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONeKTPOMAarHUTHbIE BOJHBL. Y CJIOBUSL U3/yUYeHUs1 3/IeKTPOMAarHUTHBIX BOJH.
B3avmuasi opuenTaius BektopoB E, B, V B snekTpomarauTHoM BoHe. CBOWCTBa
3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHWe, TMpeioM/IeHue, Moaspu3alus, Judpakius,
uHTepgepeHUs. CKOPOCTb 3/1IeKTPOMAarHUTHBIX BOJIH.

[ITkana 3/1eKTPOMarHUTHBIX BOJIH. [IprMeHeHNe 3/1eKTpPOMarHMTHBIX BOJIH B
TeXHHUKe U ObITY.

[IpyHLMIBI paJUOCBA3U U Te/leBUAeHUs. Pagyonokanus.

ONeKTPOMAarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUUeCKre YCTPOMCTBA U TPaKTHUUeCKOe TpHMeHeHWe: My3bIKajbHble
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTHMKA B TeXHWKe W MeJWLIWHe, pazjap,
pPaZIMOTIPUEMHUIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neys.

LemoHcmpayuu

O6pa3oBaHue U pacrpocTpaHeHue ToTepPeyHbIX U MPO/0/IbHBIX BOJIH.

Koneb6mtoieecst Teso Kak NCTOUHUK 3BYKa.

HabstoieHre oTpaykeHus U npeioM/IeHUsi MexaHUUeCKUX BOJIH.

HabmopeHre nHtepdepeHivy U qudpakiiiyd MeXaHUUeCKUX BOJIH.

3BYKOBOUW pe30HAHC.

HabsrofieHre CBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAON U
YacToTOM KosiebaHMiA.



WccnengoBanne  CBOMCTB —~ 3/IEKTPOMAarHWTHBIX — BOJIH: OTpa’kKeHue,
ripesioMyieHUe, NoJisspy3alivs, Judpakiiys, UHTep(epeHIusl.

Tema 3. Onmuka

'eomeTprueckass onTvka. IIpsiMo/MHeNMHOe pacrpocTpaHeHWe CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTta. ToueuyHbIM UCTOUHUK CBETa.

OTpakeHue cBeTa. 3aKOHbI OTpakeHHUs1 cBeTa. ITocTpoeHune nM300pakeHUM B
TJIOCKOM 3epKajie.

[TpenomsieHre cBeTa. 3aKOHBI TTPeJIOMJIEHUS CBeTa. AOCO/IIOTHBIN ITOKa3aTeslb
nipenomsienusi. IlosiHOe BHyTpeHHee oTpaxkeHue. [lpefieslbHBIM Yro TOJTHOTO
BHYTPEHHEero OTPa’KeHUs.

IMucniepcus ceeta. Crio>KHBIN cocTaB 6enoro cBeta. LIBer.

Cobuparoriiie W paccevBaroiie JWH3bL. ToOHKasg JiMH3a. POKyCHoe
pacCcTosTHUe M OITHYecKas CWia TOHKOW JiMH3bl. [locTpoeHue n300pakeHUW B
coOuparollMX ¥ pacceuBaroluX JrH3aX. PopMysia TOHKOW JIMH3bL. YBeuueHue,
JlaBaemMoe JIMH30M.

[Ipegensl MPUMEHUMOCTH FeOMEeTPUYECKOW OINTHKH.

BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble WCTOUHHUKM.
YcnoBusi HabmofeHWss MakKCHMyMOB W MUHUMYMOB B UWHTep(epeHIMOHHOM
KapTUHE OT [IBYX CUH(a3HbIX KOT€PEeHTHbIX UCTOYHUKOB.

Mudpakuys cBeta. [IudpakiMOHHAs peIIETKA. Y CI0BHE HaOMIOZeHUs
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUA MOHOXPOMAaTHUYeCcKOro CBeTa Ha
MA(PPaKIMOHHYIO PEellIETKY.

ITonspusanus ceera.

TexHUuyeckue yCTPOWCTBA U TIPAaKTUUECKOe TIPMMEHeHWe: OUKW, JIyIa,
doToarmapaT, MNPOEKLMOHHBbIN arrmnapaT, MHWKPOCKOM, TeJleCKOI, BOJIOKOHHas
OMNTHKA, AU(PPaKIMOHHAS PeIlIETKa, TTOISIPOU,.

LemoHcmpayuu

[IpsiMosIMHElHOe pacrpoCTpaHeHue, OTpPakKeHWe U TMpejioMJIeHue CBeTa.
OnTuueckue IpuOOpHI.

IToniHOE BHYTpeHHee oTpakeHUe. Mo/iesib CBETOBO/A.

ViccnenoBadue CBONCTB M300paykeHUH B JTMH3aX.

Mopgenu MUKPOCKOIIA, TeJIeCKOra.

HabsroieHre nHTepdepeHIny CBeTa.

Habmtonenue audpakiyu ceeTa.

HabsroieHue gucriepcuu CBeTa.

[TonyyeHue criekTpa € IIOMOLLBIO TIPU3MBL.

[TonyyeHue crieKTpa C MOMOILbIO AUGPAKLIMOHHOW PeIIETKU.

HabsroieHue nomnsipu3aliiu CBeTa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl



W3mepeHue rokKaszaTesisi Mpe/ioM/IeHHsI CTeKIIa.
VccnenoBanue cBONCTB n300paykeHH B JIMH3aX.
HabmroseHue [ucnepcuu CBeTa.

Pa3gen 6. OcHOBBI crieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH
['paHMibl  TIPUMEHUMOCTM  KJIaCCMYECKOM  MexaHuku.  [locTynatsl
CreLaJbHOW TeOpPUM OTHOCUTETbHOCTH: WHBAPUAHTHOCTb MOAY/SI CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUI OTHOCHUTE/IbHOCTH DUHILTENHA.
OTHOCUTETLHOCTh OJJHOBPEMEHHOCTHU. 3ame/j/iIeHre BPEMeHU U COKpallleHue
JUTHBI.
OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CBsi3b MacChl C 3Hepryvel U UMIMY/IbCOM PeISITUBUCTCKOM YaCTULIbl. DHEPrus
TIOKOSI.

Pa3gen 7. KBanToBas ¢pu3mnkKa

Tema 1. D1emeHMbI KBAHMOBOL ONMUKU

®otonbl. Dopmya [1naHka CBSI3M 3Hepruu POTOHA C €ro YaCTOTOW. DHeprus
Y UMITyJIbC (DOTOHA.

OTkpbiTHe U uccnefioBanre Gpoto3addekra. OnbiThl A. I'. CTos1eTOBa. 3aKOHBI
doTto3pdekra. YpaBHeHue IDuHIITeMHA A8 (oTodPdekra. «KpacHas rpaHuia»
dhoTosaddekTa.

Haenenue cBeta. OmbiThl I1. H. JIeGezeBa.

XuMMUeCcKoe JelCTBHe CBeTa.

TexHuuyeckue YCTPOWCTBA W TIpaKTHUUeCcKoe TIpUMeHeHHe: (DOTO3/IeMeHT,
doTomaTurK, comHeuHasi 6aTapesi, CBeTOUO/,.

LlemoHcmpayuu

®oTo3(pdeKT Ha yCTaHOBKE C LIUHKOBOM I/IaCTUHOM.

WccnenoBanue 3aKOHOB BHellIHero (oTosddekra.

CseToamof,.

CosHeuHasi OaTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbiTel Pe3epdop/ia 1o paccesiHHIO O -YaCTHI].
[TnanerapHas mogenb artoma. Iloctynatel Bopa. M3nyueHue u morJjoljeHue
GbOTOHOB MpU mMepexojie aTOMa C OJHOTO YPOBHSI SHEPrUMM Ha Jpyrol. Bupsl
criekTpoB. CrieKTp ypOBHEelW 3HepPruu aroMma BoA0po/a.

BonHoBele cBoricTBa yactull. BosHel ge bpoiiisa. Kopnycky/isipHO-BO/THOBOU
Ayasvs3m.

CrioHTaHHOEe U BbIHY)X/IeHHOe 13/lyyeHUe.

TexHUueckue yCTpPOWCTBA W TPAKTUYECKOe TpPHUMEHeHUe: CIeKTPaJbHbIN
aHa/u3 (CreKTPOCKOI), jia3ep, KBAHTOBBIM KOMITbIOTEP.



LemoHcmpayuu

Mopens onbita Pesepdopza.

OrnipeienieHure yIMHBI BOJIHBI J1a3epa.

HabroieHue TiHeYaThIX CTIEKTPOB HU3/TyueHusl.

Jlazep.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

HabroseHre HeMUaToOro CrieKTpa.

Tema 3. AmomHoe 510po

OKCIepUMEHTHI, [0Ka3bIBalole CJI0KHOCTb CTpoeHus sapa. OTKpbITHe
paauoakTUBHOCTH.  OmbiTel  Pe3epdopma 1o ompeze/neHW0O  COCTaBa
pafiioakTUBHOrO wu3nydeHus. CpoiicTtBa anbda-, 0OeTa-, TaMMa-HU3TyueHHS.
BivsiHue paioaKTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTKpbITHE TIPOTOHA W HeWTpoHa. Hyk/ioHHass Mozenb siipa ['eitseHbepra—
NBaneHko. 3apsaz sapa. MaccoBoe unciio sigpa. M3oTomnsl.

Anbda-pacrias. ONeKTPOHHBIA U TIO3UTPOHHBINM OeTa-pacmaz. ['amma-
y3jlyyeHve. 3aKOH paZjM0aKTUBHOI'O pacriazia.

OHeprus CBsi3U HYKJIOHOB B sifipe. flnepHbie cusbl. [dedeKT Macchl sigpa.

AnepHeble peakuuu. [lesieHve U cuHTe3 sifep.

SnepHpiii peakTop. TepmosiiepHbli cuHTe3. IIpo0sieMbl ¥ TI€PCITEKTUBBI
SIIePHOM SHEePreTUKU. DKOJIOTUUeCKHe acleKThl siIePHOW SHePreTHUKH.

DJieMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pbl Hab/IrOJeHUST U perUCTPALUU 37ieMeHTapHbIX YaCTHLI.

dyHaMeHTa/IbHbIe B3auMO/eHlCTBUS. EAUHCTBO (hU3nueCcKou KapTUHBI MUpa.

TexHUUyeCcKue yCTPOWCTBA U MPAKTAUECKOe TIPUMEHeHHe: [O3UMEeTp, KaMmepa
BusnbcoHa, siiepHbIii peakTop, aToMHasi 6omba.

LemoHcmpayuu

CuéTUrK MOHU3UPYIOLIUX YaCTHII.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

WccnepnoBaHue TpeKOB yacTul] (110 TOTOBBIM (poTOrpadusim).

Pa3pesn 8. D/1ieMeHThI aCTPOHOMMH U acCTPO(PU3NKH

OTaribl pa3BUTUSA aCTPOHOMUU. [IpUKIagHOE U MUPOBO33pEHUECKOe 3HauUeHue
aCTPOHOMUH.

Bup 3Bé3gHoro Heba. Co3Be3fusi, SIpKHe 3BE3ZbI, TJIAHETHI, WX BUAUMOE
JIBUKEeHUe.

CosiHeyHasi cucrema.

Connue. ConmHeuHass akTUBHOCTb. McTouHuK 3Hepruu CosiHLUA U 3BE3[.
3BE3/Ibl, X OCHOBHBIE XapaKTEpPUCTUKU. [luarpamma «CHeKTpalbHbIA KJacC —
CBETUMOCTb». 3BE3[bl TJIaBHOM IM0C/eJ0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JJIs1 3BE3]] IJIaBHOM TMOC/Iel0BaTe/IbHOCTU. BHyTpeHHee CTpoeHue



3B631. CoBpeMeHHbIe Tpe/iCTaB/IeHHs O MPOUCXOXIEeHUH U 3BoyroLuyd ComHIa U
3BE3/]. JTarnbl KU3HU 3BE3].

Mneunsii [lyte — Hama [Nanaktuka. Ilosnoxkenve u aBvkeHne ConHIlA B
[anakTuke. Tunbl rasakTvk. PagroranakTuky ¥ KBasapbl. YEpHbIe JbIPHI B s/ipax
rajakTHK.

BcenenHas. Paciimupenne BcenenHoil. 3akoH Xa60/1a. Pa3beranue ranakTuK.
Teopus bosblioro B3psiBa. PelMKTOBOE U3JTyueHue.

MaciirabHasi cTpykTypa BeenenHoii. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabntoseHnsi HeBOOPY>KEHHBIM T71a30M C UCII0/Ib30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH [IJIsT OTIpe/iesieHUsl T10JI0’KeHUsT HeOeCHbIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe c03Be3ust CeBepHOro MoJiylapusi U sipKue 3BE3/bl.

Habmtonenus B Teneckon JIyHsl, TiiaHeT, Mieudoro ITyTu.

O0o01aroiee MOBTOPEeHHE

Ponb ¢u3Mku U acTpOHOMHUM B SKOHOMHYECKOW, TeXHOJIOTMYeCKOH,
COLIMA/IbHOM U 3TUYeCKoU cdepax JesiTe/lbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
Y aCTPOHOMHU B COBPEMEHHOM HayYyHOM KapTHUHEe MUpPa, PO/b (PU3NUeCKOM Teopuun
B (OpPMHpPOBaHWM TIpeJCTaB/JeHHA O (U3NUYECKOM KapTMHe MHUpa, MeCTO
¢du3nueckoil KapTUHBI MUpa B 00IIeM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX
Tipe/iCTaB/IeHUN O TIPUPOJeE.

MexnpeaMeTHbIe CBS3H

W3yuenue Kypca ¢usvku 6a3oBoro ypoBHsi B 11 Kacce OCyIeCTBSeTCs C
YU4ETOM COZlepKaTesbHbIX MeXIIpeJMeTHbIX CBfI3€M C KypCcaMu MaTeMaTHKH,
buonoruu, XMUMUH, reorpadry ¥ TEXHOJIOTHH.

MedsicnpeomemHble noHsimus, CBSI3aHHbIE C W3y4Y€HUWEM METOJO0B HAyuHOIO
MO3HAHWsA: SIBJIeHWe, Hay4Hbld (akT, rumoresa, (U3nyecKas BeJWUYMHA, 3aKOH,
Teopusi, Hab/roieHre, SKCIIepUMEHT, MO/ie/IMPOBaHKe, MO/ieJib, U3MepeHHe.

Mamemamuka: pelieHde CUCTeMbl yPaBHEHWM, TPUTOHOMETpPHUYECKUe
(YHKLUWW: CUHYC, KOCUHYC, TAH[€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOe
TOXX/|€CTBO, BEKTOPbl M HUX IMPOEKLWA Ha OCH KOODPJWHAT, CJI0XeHHe BeKTOPOB,
MIPOU3BO/IHbIE 3/IeMEHTApPHBIX (PYHKLUM, TMPU3HAKKU TOJ00Us TpeyrobHUKOB,
oripeiesieHHe TIIOL[AM TJIOCKUX (UTyp U 00bEMa TeJl.

Buonoeus: s/eKTpuueckue siBJieHUsI B JKUBOM TpUpofe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KUBOM TIPUPO/ie, ONTUUECKHe SIBJIeHUSI B )KUBOM TPUPOJe, IeUCTBHE
paialiiy Ha )KUBbIe OPraHU3MBI.

Xumus: CTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/I/TMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHU3Mbl 00pa30BaHHsl KpPUCTA/UTMUeCKOW peIIeéTKH, CIreKTpaabHbIN
aHaJIn3.



l'eoepacpusi:  marHuTHBIe mOAOCa 3eM/d, 3ajeXXu MarHUTHBIX P/,
dhoToChEMKA 3eMHOU MOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPSICEHUM.

TexHon02uA: JMHUM 371€KTpoMepe/ay, TeHepaTop MepeMeHHOro TOKa,
3/IeKTPO/IBUraTe/b, WUHAYKIMOHHAs Tieub, pafap, PpaJUONpUEMHUK, TeeBU30p,
aHTeHHa, TenedoH, CBY-neub, MpoeKIIMOHHBIA arrapar, BOJOKOHHAs OIITHKa,
coyiHeyHasi barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUA IIPOI'PAMMBI 110
OUN3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenue yuebOHOro mpeaMera «®Pu3nka» Ha YpPOBHe cpeiHero oOIIero
obpa3oBaHus (0a30BbIM YPOBEHb) JO/DKHO 00eCITeurTh AOCTIKEHHE CJIeqYIOIUX
JTMYHOCTHBIX, METAINpeIMEeTHBIX U MPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToOB.

JINUHOCTHBIE PE3YJ/IbTATBHI

JIMUHOCTHBIE pe3yJbTaThl 0OCBOeHUsT yueOHOTO rpeiMeTa «PU3MKa» [OJIKHBI
OTpa)kaTb TOTOBHOCTb U CIMOCOOHOCTb OOyuaromMXcsi PYKOBOJCTBOBATbCS
chopMHUpDOBaHHOM BHYTPEHHeW TMO3UI[Med JUYHOCTH, CUCTEMOM I[@€HHOCTHBIX
OpHEeHTALlWi, TIO3UTHUBHBIX BHYTPEHHUX  YOeXAeHWN, COOTBETCTBYIOIIUX
TPAJUI[MOHHBIM IIeHHOCTSIM DPOCCHUHCKOTO OOIIecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITa JIeATe/IbHOCTH B TpOLieCCe peasr3aljii OCHOBHBIX HarpaB/eHUM
BOCITUTATe/IbHOU /leSITe/IbHOCTH, B TOM YUCJIe B YaCTH:

1) rpaX/1aHCKOr0 BOCIMTAHUSA:

cchopMHUPOBAHHOCTDb IPAYKAAHCKOM MMO3UIIMK 00yUaroierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO ujleHa POCCUNCKOT0 00I1leCcTBa;

NIPUHSATHE  TPAJUILIMOHHBIX  OOIjeuesloBeUeCKUX T'YMaHHUCTHUECKUX U
JIeMOKPaTUUeCKHX 1[€HHOCTel;

TOTOBHOCTh BECTU COBMECTHYIO [IeiTe/TbHOCTh B MHTEpecax IPak/aHCKOIo
o0I11iecTBa, yuacTBOBaTh B CaMOYIIpaB/ieHUU B 06pa3oBaTe/IbHOM OpraHu3alivy;

yMeHHe B3aUMO/IeCTBOBATh C COLIMA/IbHBIMU UHCTUTYTaMU B COOTBETCTBUMU C
YX (QYHKIUSIMU U Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM [leATe/TbHOCTY;

2) NaTPUOTHUUYECKOT'0 BOCTIMTAHMS:

c(hOopMHPOBaHHOCTb POCCHUMCKOU IPa’K/IaHCKOM WUJIeHTUYHOCTH,
NaTpUOTU3Ma;

L[EHHOCTHOe OTHOIlIeHWe K TOCyZapCTBeHHbIM CHUMBOJIaM, JOCTW)KEHUSIM
POCCUICKUX YUEHBIX B 00/1aCTU (PU3UKHU U TEXHUKY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

c(hOpMHPOBaHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT 0 TTOBe/IeHUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYal[Mi0 W TIPUHUMAThb OCO3HAHHBIE peIlleHus,
OPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI Y LIEHHOCTU, B TOM YMCJ/Ie B
JlesATe/IbHOCTU YUEHOTO;

0CO3HaHUe JIMYHOTO BK/1a/ja B [IOCTPOEHUE YCTOWUMBOTO Oy 1yliiero;

4) 3cTeTH4YeCKOro BOCIUTAHMSA:

3CTETUUECKOe OTHOIIIeHUe K MUPY, BK/IOUast 3CTeTUKY HayUYHOTO TBOPUECTBa,
TIPUCYIIEro (pU3nUeCcKou HaykKe;



5) TPyAOBOro BOCIUTAHMSA:

VMHTEpeC K pa3/MuHbIM cdepaM MpodecCUoHaNbHOW AesTeIbHOCTH, B TOM
Yrc/ie CBSI3aHHBIM C (DM3UKOM 1 TEXHHUKOH, YMeHHe COBepIIaTh 0CO3HAHHBIM BHIOOD
Oyayiei mpodeccuy ¥ peaTnu30BbIBaTL COOCTBEHHBIE KU3HEHHbIE TI/1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO0 U caM0O0Opa30BaHUIO B 00/acTH
(U3MKKU Ha IPOTSDKEHUU BCEM >KU3HU;

6) 53K0/10rMYecKoro BOCIIUTAHUS:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTyphbl, OCO3HaHUE TJI00aJbHOTO
XapakTepa 3K0JI0THUYeCKUX Tpob/iem;

TJIaHMPOBaHUE U OCYII[eCTB/IEHUe IeMCTBUM B OKpY>Katolllel Cpe/ie Ha OCHOBe
3HaHUS 1ie/iell yCTOMUKMBOIO pa3BUTHS Ue/IOBeUYeCTBa;

paciliipeHue OrbITa JesiTebHOCTA 95KO0JIOTUUeCKOW HamnpaB/JieHHOCTH Ha
OCHOBE UMEOIIUXCS 3HaHUM 10 (HHU3MKe;

7) 1eHHOCTH HAy4YHOr'0 IO3HAHMS:

c(OpMUPOBAaHHOCTb MMPOBO33pPEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (hr3MUeCKOU HayKy;

OCO3HaHWe I[eHHOCTH Hay4HOM JesTe/lbHOCTA, TOTOBHOCTb B IIpOLjecce
u3ydyeHuss GU3MKU  OCYIIECTB/ATh  TMPOEKTHYHD W UCCIef0BaTelbCKYHO
NesiTeNTlbHOCTh UH/IUBU/IyallbHO U B T'PYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs
Ba3oBble jloruyecKue AeiiCTBHs:
caMoCTosiTe/IbHO  (OpMy/nMpoBaTh W aKTyaau3upoBaTh  mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
oTipefieisiTh Lie/I JesiTe/IbHOCTH, 3aflaBaTh TapamMeTpbl M KPUTEPUM UX
JOCTYKeHUS;
BLISIBJIAIT ~ 3aKOHOMEPHOCTU W TPOTUBOpeuUrss B  pacCMaTpHUBaeMbIX
bur3UUeCcKuX sIBIEHUSIX;
pa3pabaThiBaTh IJIaH pellieHus] TPoOieMbl C yUETOM aHa/iM3a UMEeRIUXCs
MaTepuabHBIX U HeMaTepUaabHbIX PeCypCOB;
BHOCHUTbH KOPPEKTUBHI B JleSITE/IbHOCTh, OlleHUBaTh COOTBETCTBUE pe3y/IbTaTOB
1]e/1sIM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUN JesiTeIbHOCTH;
KOODAWHUPOBaTh U  BBHITIOJMHATH paboTy B YC/IOBUSAX — peajbHOTO,
BHUPTYa/bHOT'O ¥ KOMOMHHMPOBAHHOTO B3aUMOJEUCTBYS;
pa3BUBaTh KpeaTMBHOE MbIIIJIEHHE TIPH PellIeHNH XXKU3HEeHHBIX MpobieMm.
Ba3oBble ucc/1e/joBaTe/IbCKUe AeiiCTBHA:
B/Ia/IeTh HayYHOW TePMHUHOJIOTHeN, K/IIOUeBbIMU TOHATHSIMH W MeTO/aMu
(bu3rMuecKol HayKu;



B/Ia/IeTh HaBbIKaMU yueOHO-HUCC/Ie[I0BaTeIbCKON U TIPOEKTHOM [1esITe/TbHOCTH
B 00/1aCcTH (PU3UKH, CTIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITE/TbBHOMY TTOHCKY
METO/IOB pellieHHs 3aiau (HU3UUECKOTO COJepsKaHUs, MPUMEHEHHWIO pPa3/InYHBIX
METO/IOB TTO3HaHHS;

BIQJIeTh BHUAAMHU JeSTeTbHOCTH TI0 TIOJIyUeHHIO HOBOTO 3HAHUS, €ro
WHTeprpeTaluy, TpeoOpa30BaHUI0 W TIPUMEHEHUI0 B Pa3/MUHBIX yueOHBIX
CUTYaI[USX, B TOM UHCJIe TIPU CO3/IaHUM yUeOHBIX TIPOEKTOB B 00/1aCTH (DU3HKH;

BBISB/ISSTh TIPUUYMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/lM3UpOBaTh 3aj/auy,
BBI[BUTaTh THUIOTE3y €€ pelleHus, HaXOAWUTb apryMeHThbI [/ ZJ0Ka3aTelbCTBa
CBOUIX YTBEePXK/I€HUH, 3a/laBaTh TTapaMeTPhbl U KPUTEPUH PeIIIeHNsT;

aHa/IM3UPOBaTh TIOMyYeHHble B XOZle pelleHus 3alaud  pe3y/bTaThl,
KPUTHUECKU OIIeHWBAThb WX JIOCTOBEPHOCTh, TIPOrHO3UPOBATh U3MeHeHre B HOBBIX
yCJIOBUSIX;

CTaBUTb U (OPMY/JIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbHOU
NesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (PU3UKUY;

JlaBaTh OL[€HKY HOBLIM CUTYAI[UsIM, Ol[eHUBaTh MPHOOPETEHHBIH OIBIT;

yMeTb TI€PEHOCUTh 3HaHUS 110 (U3MKe B TPAKTHUECKYI0 00J1acTh
JKU3He1esTe/IbHOCTH;

yMeTb MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMETHBLIX 00/1acTel;

BBIIBUTaTh HOBbIE W/IeH, Tpe/ijlaraTh OpUrHHa/IbHbIE TTOAXO0/IbI U PellleHus;

CTaBUTH MPOOIEMBI U 3a/lauH, [OITyCKAOIIIMe a/IbTepHAaTUBHbIE PEeIleHUs.

Pabota ¢ nuadopmariueii:

B/Ia/IeTh HaBBIKAMM TIO/TydYeHHsT WHhOPMAI[UK (PU3UUEeCKOT0 COJIeP)KaHUsST U3
WCTOYHWKOB Ppa3HbIX THUIIOB, CAMOCTOSTETHHO OCYIIECTB/IATh TIOWCK, aHaJIu3,
CHCTEeMaTU3alMI0 U WHTEPIIpeTaljui0 WHGOPMAlluK Pa3UyYHbIX BHUJOB U (OpM
TIpe/ICTaB/IeHNS];

OLIeHHBATh JIOCTOBEPHOCTh MH(OPMALH;

WCTIO/Tb30BaTh  CpeAicTBa  WH(OPMAI[MOHHBIX W KOMMYHMKAI[MOHHBIX
TEXHOJIOTUM B peIleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpraHU3allMOHHBIX
3aau C cobmozeHreM TpeOOBaHWN JProHOMUKH, TeXHHUKM 0e30I1acHOCTH,
TUTHEeHBbl, pecypcocOepe)keHUsl, TIPABOBBIX U 3THUYECKMX HOPM, HOPM
nHGOpPMaI[MOHHOM 6e301acHOCTH;

COo3/laBaTh TEKCThl (PU3UUECKOT0 COJIep)KaHWs B pa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHHUs1 MHGOPMAIIUU U 11e/IeBOM ayJUTOPUH, BbIOMpast ONTUMAbHYIO
dbopMy TpezicTaB/IeHUs U BU3ya/TH3al[1H.

KoMMyHHMKaTHBHbIe YHHBepCa/IbHbIe yueOHbIe JeiCTBUA:
OCYIIIeCTB/ISITh 00IIeHre Ha YPOoKax HU3UKHU U BO BHEYPOUHOU J1eSITe/TbHOCTH;
pacrio3HaBaTh MPeATNOCHITKA  KOHGMKTHBIX CUTyalluid M CMAr4aTth
KOH(/TUKTHI;



pPa3BEPHYTO W JIOTUYHO M3JlaraTh CBOKO TOUKY 3peHMsI C HCII0/b30BaHHEM
SI3bIKOBBIX CPE/ICTB;

MOHKMMAaTh U UCMOJIb30BaTh MpeUMYyllleCTBa KOMaHJHOW YW WH/VBUAYaJIbHOU
paboTh;

BLIOMpAaTh TEMATUKy W METOJbl COBMECTHBIX [eHCTBUM C YUYETOM OOIIHMX
VHTEepeCcoOB Y BO3MOXKHOCTeH KaXK/I0ro ujieHa KOJIIeKTUBA;

MpUHMMAaTh 1€/l  COBMECTHOW  [IesiTeJIbHOCTH, OpPraHu30BbIBaThb U
KOOD/JMHUPOBAaThb [EMCTBUSI MO €€ [JOCTW)KEHHIO: COCTaB/AThH IJIaH [IeMCTBUH,
pacrpefiefiiTh POMA C YYETOM MHEHUN YYaCTHHUKOB, OOCY)KIaTb Ppe3yJIbTaThbl
COBMECTHOM paboThi;

OLIeHMBAaTh KaueCTBO CBOETr0 BK/aZa M KaXAOr0 YUaCTHUKA KOMaH/bl B
OOIIMii pe3y/ibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTb HOBble TIPOEKTHI, OL[eHWBaTb HJeHW C TI03UI[MA HOBHU3HBI,
OPUTHMHA/IbHOCTU, MPaKTUYeCKOH 3HaUMMOCTH;

OCYLLeCTB/ISITh TO3UTHMBHOE CTpaTerMyeckoe TOBeJieHHe B Pa3/IMUHbIX
CUTYAI[USX, TIPOSIB/ISATE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yYeOHbIE AeHCTBUA
CamoopraHusanus:

CaMOCTOSITeJTbHO OCYILeCTB/STh T03HaBaTeNbHYI0 /esTeTbHOCTh B 00J1acTH
GU3MKM W aCTPOHOMMHM, BBIABISATH MpOOEMBI, CTaBUTh U (HOPMYIHPOBAThH
coOCTBEHHEBIE 33/]auM;

CaMOCTOSITeJTbHO COCTaB/ISATh TJIAaH DeIleHUs] PACUETHBIX M KaueCTBeHHbIX
3a/a4, T/IaH BBITIO/IHEHUS TIPAKTHUUeCKON paboThl ¢ yUETOM UMEIOIHXCSI peCypCOB,
COOCTBEHHBIX BO3MOKHOCTe! U MpeAriouTeHU;

JlaBaTh OLEHKY HOBBIM CUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBe JTMUHBIX TIPe/[TIOUTeHH;

JleflaTh OCO3HAHHBIM BLIOOP, apryMeHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a pellleHue;

OLIeHHBAaThb TTPUOOPETEHHBIN OTIbIT;

criocobcTBoBaTh  (DOPMUPOBAHUIO U TIPOSIBJIEHUIO 3PYJUIMM B 00/1aCTH
(bH3MKH, TIOCTOSIHHO TIOBBILIATH CBOM 00pa30oBaTe/IbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPO/Ib, SMOLIMOHA/TbHBIM HHTE/VIeKT:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsIM, BHOCHUTh KOPPEKTHBBLI B JIeSIT€/TbHOCTD,
OLIeHHBAaTh COOTBETCTBHE Pe3y/IbTaTOB 1[eJIsIM;

Bfa/leTb  HaBbIKaMU  TI03HaBaTe/JIbHOM  pedyieKCMM KAk~ OCO3HAHUS
COBEpIIAaeMbIX JEHUCTBUM W MBICJIUTE/NIbHBIX ITPOL[ECCOB, HX pe3y/JbTaTOB M
OCHOBAaHUI;

WCTIO/Tb30BaTh TIPUEMBI pedieKCcru it OL[eHKHA CHTYalldd, BbIOOpa BepHOTO
pelleHus;



yMeTb OLIeHWBaTh PUCKKM W CBOEBPEMEHHO TPUHMMATh peIleHusi T0 WX
CHIDKEeHHMIO;

MPpUHUMaTh MOTHBBI W apryMeHThbl JAPYTMX TIPDU aHajiu3e pe3y/bTaToB
NesiTeNTlbHOCTY;

TIPUHUMATH Cebsl, TOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

NMPUHMMAaTh MOTHBBI W AapryMeHThl JApPYTrUX TIPpU aHaju3e pe3yJ/bTaToB
NesiTeNTbHOCTY;

TIpU3HaBaTh CBOE TIPABO M MPABO JIPYTHUX Ha OLIHNOKH.

B mpoiiecce AOCTHXeHUsI JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHUs MPOTPaMMBbl
no ¢usMke A8 YypOBHA cpeAHero oOiiero obpa3oBaHus y OOyYarOIMXCs
COBEpIIIeHCTBYeTCS IMOLIMOHATBHBIN WHTeJ/IeKT, Tipe/iro/araroIuii
chOpMUPOBAHHOCT:

CaMOCO3HaHUs, BK/IFOUAIOIIero CrioCOOHOCTb MMOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOsIHWE, BUZIETh HallpaB/ieHUsI pa3BUTHs COOCTBEHHON 3MOLIMOHATBLHOM Ccdephl,
OBbITH YBepeHHBIM B cebe;

caMOpery/IMpoBaHus, BKJIOUAIOIEr0 CaMOKOHTPOJIb, yMeHWe NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  aalTUPOBAThCS K
IMOL[MOHA/IbHBIM U3MeHeHUsIM U TIPOSIB/ISITE THOKOCTb, OBbITH OTKPLITHIM HOBOMY;;

BHYTPeHHel MOTUBAI[MH, BK/IIOUAIOIed cTpeM/eHue K JJOCTY)KeHUIO 1e/U U
ycrexy, ONTUMH3M, WHUIMAaTUBHOCTb, YMeHUe JeMCTBOBaTh UCXOAS W3 CBOUX
BO3MO>KHOCTEM;

IMIIATHH, BK/IHOYarOIel criocOOHOCTh TIOHUMAaTh SMOLMOHAIbHOE COCTOsTHUE
NPYTUX, YUWTBIBAaTb €ro IIPU OCYIIeCTBAeHUH OOIeHUs, CII0COOHOCTh K
COUYBCTBUIO U COTIEPEXXUBAHUIO;

COLIMa/TbHBIX HaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS
C IpyTUMM JIFO[IbMH, 3a00TUTHCS, POSIB/ISTL MHTEPeC U pa3peliaTb KOHMIUKTHI.

IMPEIMETHBIE PE3YJ/IBTATBI

K xoniy obyuenuss B 10 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YUarOIIUXCSl YMEHHM:

J€EMOHCTPUPOBaTh Ha TMpUMepax po/jb U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBPEMEHHOM HayUHOW KapTHHbI MHpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTUH, B IPAaKTUUYECKOU JeATe/IbHOCTHU JIHO/Iel;

YUUTHIBATb TpaHULbl TIPUMEHEHUs] U3yUeHHbIX (U3UUeCKUX Mo/jeseit:
MaTepHuasbHasi TOUKa, MHepljajbHas CUCTeMa OTCUYéTa, abCoJIIOTHO TBEPZOE Teslo,
W/eaabHbIN ra3, MOZeJIM CTPOEHUS ra30B, KUJKOCTEN Y TBEPABIX TeJ, TOUEUHBIM
3/IeKTPUUeCKUM 3apsifi TP pellieHny (pU3ndyecKrx 3ajay;

pacrio3HaBath (r3nuecKre siBjieHus (TPOLeCcChl) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MeXaHWKHU, MOJIEKYJIIPHO-KMHETUYECKOW TeOpHUU CTPOEHUs BellecTBa U



3JIEKTPOJUHAMUKNA:  paBHOMEpPHOe W PaBHOYCKODEHHOe  IIPSMOJIMHEeNHOoe
NBIDKeHWe, CBOOOJHOe TajieHue TeJl, [BWXKeHWe 110 OKPY)XXHOCTH, WHepLus,
B3auMo/ieiicTBUe Ten, quddy3us, O6POYHOBCKOe [BI)KEeHHE, CTPOEHHE >KUJKOCTel
Y TBEPABIX TeJl, u3MeHeHre 00BEMa Tesl TIPU HarpeBaHUU (0XJIaXK/IeHUH), TeIJIOBOe
paBHOBecue, UCIlapeHue, KOHJeHcalys, IIaBjlleHue, KpUCTa/lM3alus, KUleHue,
BJI&)KHOCTb BO3/1yXa, MOBBILIIEHNE [JaB/IeHUs ra3a [IPU ero HarpeBaHUU B 3aKPLITOM
cocyze, CBs3b MeXAy IlapaMeTpamMu COCTOSHHMS Trasa B M30IIpoOLeccax,
3JIeKTpU3aLys TeJl, B3aUMO/IelCTBHe 3apsifiOB;

OMHUCHhIBAaTh MeXaHWYeCcKoe JBIDKeHWe, WCII0J/b3ysl (HU3UuecKre BeMUMHBIL:
KOOpAUHaTa, IyTh, [epemelleHue, CKOPOCTb, yCKOpeHue, Macca TeJja, CUIa,
VIMIIyJ/IbC TeJjla, KMHeTUYecKas SHeprus, IOoTeHLjuajabHasg SHeprus, MexaHuyeckas
pabora, MexaHWuecKas MOIIHOCTb; TPU OMMCAHWUM TIPaBUIBHO TPAKTOBAaTh
¢u3nUecKuii CMBIC/T WCIO/b3yeMbIX BEJIWYMH, UX 0003HaueHusi U eJUuHULIbI,
HaxXOZUTb ()OPMYJIbl, CBSI3bIBAIOLME [JaHHYIO (PU3NUECKYO BeIMUUHY C [JPYTMMHU
BeJIMYMHAMU;

OMUCHIBATH H3yUEHHbIE TeIUIOBble CBOUCTBA TeJ W TeIUIOBble SIBJIEHUS,
UCTO/b3ysl (pr3UuUecKrde BeJWMYMHBL: JlaB/ieHUWe Tas3a, TeMIlepaTrypa, CpeJHss
KUHeTHYeCKas SHeprus XaoTU4eCKOro ABUWKEHUS MOJIeKYJI, CpeJHeKBaJpaThuyHas
CKOPOCTb MOJIEKYJI, KOJIMYeCTBO TeIUIOThI, BHYTPeHHsisi 3Heprus, pabora rasa,
KO3(QULMEHT TI0/Ie3HOTO [IeHMCTBUSI TeIJIOBOTO [JBUTaTe/isl; MPHA ONUCAHUU
NPaBWIBHO TPaKTOBaTh (PU3WYECKUM CMBIC/I UCIO/Mb3YyeMbIX BEeIWUUH, UX
obo3HaueHWss W e[WHULbl, HaXOAWUTb (POPMyJbl, CBSI3bIBAIOLME JAHHYIO
(Y3UUeCKYI0 BeJTMUKHY C IPYTUMU BeJIMUMHAM;

OIMUCHIBATH U3yUeHHbIe 37IeKTPUUeCKre CBOMCTBA BellleCTBa U 3JIeKTpUYeCKHe
siBJIeHUs (IIPOLIeCChl), UCIO0JIb3Ysl (PU3MYEeCKHe BeUUMHBI: 37IeKTPUYeCKUM 3apsf,
3JIeKTpHUYeCcKoe I10j1e, HallpsUKEHHOCTh I10J1s, [OTeHLj|a, pasHOCThb [TOTEeHLIUAIOB;
IIPpU  ONMWCAHWUM TPaBWIBHO TPAaKTOBaTh (PU3WYECKUW CMBIC MCIO0J/Ib3yeMbIX
Be/IMUMH, MX O0003HAuUeHWs W eJUHUIIbI; YKa3biBaThb (DOPMYJIbI, CBSI3bIBaOILIVe
JlAHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMH BeJIMYMHAMY;

aHa/IM3UpOoBaTh (PU3MUeCKUe IpPOLeCChl U SIBJIEHUs, MUCIO/b3ys (U3NUYecKue
3aKOHbI Y NPUHIIUIILL: 3aKOH BceMUpHOro taroteHus, I, IT u III 3akoHs! HbroTOHa,
3aKOH COXpaHeHUsl MeXaHWYeCKOM SHepPruM, 3aKOH COXpaHeHWs HWMITYJbCa,
NIPUHLIAII CYNeprio3suLUi CWI, MPUHLMII paBHOIIpaBUA WHepLMa/IbHBIX CUCTEM
OTCUéTa, MOJIeKY/IAPHO-KUHETUYECKYI0 TEeOpHUI0 CTPOEHUs BellecTBa, ra3oBble
3aKOHBI, CBSI3b CpeJHel KMHeTUUeCKOW SHePruy TeIyIOBOr0 JBW)KEHUS] MOJIEKYI C
abCoJIOTHOM TemriepaTypol, MepBblii 3aKOH TePMOAWHAMUKH, 3aKOH COXPaHEeHUs
9JIKTPUYECKOro 3apsja, 3akoH KyjioHa, Ip¥ 3TOM pasauyarbh CA0BECHYIO
(OpMyJ/IMPOBKY 3aKOHa, ero mMareMaThyecKoe BbIpa)keHHe U yCJIOBUS (CpaHHLIbI,
06s1acTH) IPUMEHUMOCTH;



OOBSICHSITHL OCHOBHbI@ TIPUHI[UIIBI  ZIEMCTBUS ~ MalllMH, TpUOOpPOB U
TEXHUUYECKUX YCTPOMCTB; pa3InuaTh yC/IOBUSI MX 0e30IacHOro WCIO/b30BaHUS B
TIOBCe/IHEBHOM >KU3HM;

BBITIOJTHATh IKCTIEPUMEHTHI TI0 HWCCAeIoBaHUIO0 (DU3NUECKUX sIBJIEHUN U
TIPOL[ECCOB C MCTIOb30BaHUEM TMPSIMBIX M KOCBEHHBIX H3MepeHHH, TPU 3TOM
dopmynvpoBaTth TipobsieMy/3afjauy UM TUMOTe3y Yy4uyeOHOTro SKCIepHUMeHTa,
coOMpaTh yCTAaHOBKY W3 IIPE/JIOKEHHOTO 000pY/I0OBaHMs, MPOBOJUTH OIBIT U
dbopMy/IpoBaTh BLIBO/IBI;

OCYIIIeCTBJ/ISITh MPsIMble ¥ KOCBEHHbIe M3MepeHUsl PU3NUeCcKuX BeIMUrH, TIPU
3TOM BBIOMpAThb ONTUMAJbHBIA CMOCOO K3MepeHUsi U HCII0/Ib30BaTh M3BECTHBIE
METO/IbI OIIeHKH TIOTPEeITHOCTeN U3MepeHHUi;

WCC/IeIOBaTh  3aBUCUMOCTH  MEXITy  (PU3MUeCKUMH  BeJMUMHAMU  C
WCTI0/Tb30BaHNEM TIPSIMBIX W3MepeHUl, TMPU 3TOM KOHCTPYUPOBaTh yCTAHOBKY,
¢buKCcHpoBaTh pe3y/bTaThl TOJyUeHHOW 3aBUCUMOCTH (U3UUECKHUX BeJMYMH B
BU/ie Tabuil ¥ TpadrKOB, /ie/laTh BBIBOZBI TI0 Pe3y/ibTaTaM MCC/IeI0BaHuS;

cobsrofaTh MpaBuia 0e30mMacHOro Tpy/a MpU MPOBeJeHUU UCCeJOBaHUMN B
paMKax yueOHOro »3KCIlepuMeHTa, yueOHO-MCC/eZloBaTeTbCKOM W TIPOEKTHOM
JesiTe/IbHOCTU C WCI0/Ib30BaHHWeM H3MepUTe/bHbIX YCTPOWMCTB M 71ab0paTOpHOTO
00opyIoBaHus;

pelllaTb pacyéTHble 3a/laud C $IBHO 3a/laHHOM (DU3MUYeCcKoil Moiesblo,
WCTI0/Th3YS (hr3UuecKre 3aKOHbI M TIPUHLIMITBI, Ha OCHOBe aHa/M3a YC/IOBUS 3a/lauu
BbIOMpaTh (PU3NUECKYI0 MOJesib, BbIJeNATh (hr3nuecKre BeUUMHbI U (HOPMYIIbI,
HeoOXoJuMble 11 eé pellleHus, TTPOBOAUTh PACUéThl U OL€EHHWBATh peaybHOCTh
TI0/TyUeHHOTO 3HaueHus1 (hHU3UUeCKON BeJIMUNHBI;

pelllaTh KaueCTBeHHbIE 3a/[Jaul: BbICTPAUBATh JIOTUUECKH HEITPOTHBOPEUUBYHO
L[eMIOYKY pacCy»X/leHH{ C Oropoil Ha H3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTU U
bu3NUecKre IBIIeHUS;

WCTIO/Ib30BaTh  TIPU  pellleHuW  yueOHBIX  3aad  COBpeMeHHbIe
“HGOpPMaI[MOHHbIE TEXHOJIOTUU [/l TIOWCKA, CTPYKTYPUPOBAHUSI, UHTePIIpeTaliu
Y TIpe/icTaB/ieHys yueOHOM 1M Hay4HO-TIONY/IIPHOW MH(OpMalH, TTO/TyYeHHOU U3
Pa3IMYHBIX UICTOYHUKOB, KDUTHUECKH aHATM3HUPOBaTh TI0/TyuyaeMyro HH(OopMarIuio;

TIPUBOJUTH TIPYMEPhI BKJ/IaJla POCCUMCKUX U 3apYy0e’KHBIX yUEHBIX-(HU3UKOB B
pa3BuUTHE HayKW, OOBsSICHEeHHe TPOIIeCCOB OKPY/KaloIlero Mupa, B pPa3BUTHE
TeXHUKU U TeXHOJIOTUMA;

HCTI0/Tb30BaTh TEOPeTHUeCKHe 3HaHUS 10 (M3MKe B TIOBCEJHEBHOM >KU3HU
nyist obecrieueHus: 6e3o0macHOCTH TIpU obpallieHny ¢ TIpUubopaMu ¥ TeXHUYeCKUMU
yCTPOMCTBAMU, [/Isi COXpaHeHUs 3/J0POBbsI U COOJIIO[eHUST HOPM 3KOJIOTUYECKOTO
TOBe/IeHHs1 B OKpYy»Karollleil cpejie;



paboTaTb B TpyIile C BBINIOJIHEHWEM pa3/UYHbIX COLIMAIBHBIX pOJieH,
TIJIaHUPOBaTh paboTy TPYIIbL, pal[MOHANbHO pacripefiesiiTb 00S3aHHOCTH U
TJIaHAPOBATh JIeSITe/TbHOCTh B HECTAHAAPTHBIX CUTYalLUsSIX, aZleKBaTHO OL|€HWBATh
BKJIaJl KaK/IOTO U3 YUYaCTHUKOB I'PYIITIBI B PellleHre pacCMaTpUBaeMOoi TIpO0/IeMBbl.

K koHily oOyuenussi B 11 Kjacce rpeaMeTHbIe pe3y/bTaTbl Ha 0a30BOM
YPOBHE /I0/’KHBI OTpaXkaTb CPOPMUPOBAHHOCTD y 00YyUarOIIUXCsl YMEeHHUM:

JIeMOHCTPHPOBATh Ha TIpuMepax pojb U MeCTO (U3MKU B (hOPMUPOBaHUU
COBPEMEHHOM HAyUYHOW KapTHHbI MHpPA, B PAa3BUTHUM COBPEMEHHOM TEXHUKU WU
TeXHOJIOTMM, B MPAKTUYECKOU [AesiTeJIbHOCTH JIFOJeM, 1[eJIOCTHOCTh M eJUHCTBO
(dbr3rMuecKor KapTUHbI MUDa;

YUUTBIBaTh TpaHULIbl TPUMEHEHHsS W3YUeHHbIX (PU3NUECKUX MO/le/eu:
TOYEUHbI 3JIEKTPUUYECKUM 3apsifi, Tyd CBeTa, TOYeUHbIM UCTOYHUK CBETa, si/lepHast
MOJieJib aTOMa, HYKJIOHHAas MOJie/ib aTOMHOIO sifipa MpPU pelleHud (rU3uuecKux
3a/ay;

pacrio3HaBath (r3nUecKye siBjieHUs (ITPOLleCcChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAHTOBOMW (DM3UKU: 3/IeKTpHUUeCcKasi TIPOBOJUMOCT,
TEeIJI0BOe, CBETOBOE, XMMHUUECKOe, MarHUTHOE JeNCTBHS TOKa, B3aUMO/elCTBUE
MarHuTOB, 5JIGKTPOMarHuTHasi WHAYKLUS, [JE€MCTBMEe MAarHWTHOTO IO/ Ha
TIPOBOJIHUK C TOKOM U JIBIDKYIIUHCS 3apsifi, 371eKTPOMarHUTHbIE KoOJie0aHWS |
BOJIHBbI, MPSIMOJIMHEMHOE pPaclpoCTpaHeHue CBeTa, OTpakeHWe, MpeioM/IeHue,
uHTepdepeHusi, audpakuus W MoJspu3alys CBeTa, [UCIEpPCUsl CBeTa,
dboToannekTpuueckuii 3pdekT (poto3aPdeKkT), cCBeTOBOe /aBieHue, BOSHUKHOBEHUE
JIMHEMUaToro CreKTpa aTomMa BOJOpPO/ia, €eCTeCTBeHHass W HWCKYCCTBEeHHasi
PaZiM0aKTUBHOCTB;

OMUCHIBAaTb M3y4YeHHble CBOMCTBA BelllecTBa (3/71eKTpUUeCKUe, MarHUTHbIe,
ONTUYECKHe,  SJIEKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell) U
3/IeKTPOMarHuTHbIe siBJieHUs (TIPOLIeCChl), MCIOb3ysd (U3NUecKue BeTUUYUHBI:
3JIEKTPUYECKUM 3apsifi, CH/a TOKA, 37eKTPUUeCKOe HarlpsyKeHWe, 371eKTpUUYecKoe
COTIPOTHBJIEHWE, Pa3HOCTb TOTEHIIMAsIOB, JIEKTPO/BUKYIas Cuia, paboTa ToOKa,
VHAYKLUS MarHATHOTO TMofs, cuiaa Awmrmepa, cwia JlopeHLja, WHAYKTUBHOCTb
KaTYILKH, SHEeprusi 3JeKTPUYeCKOr0 W MAarHWTHOrO [MOJied, MepuoJi M 4YacToTa
KonebaHuii B KojiebaTebHOM KOHType, 3apsiy W Cula TOKa B TIpoljecce
rapMOHUUECKHUX 3JIeKTPOMarHUTHLIX KojebaHul, (OKyCcHOe paccTosiHhe |
ONTUYeCKasi CW/a JIMH3bl, NP OMNWCAHUU TIPAaBUIBHO TPAKTOBaTb (PU3UUECKUU
CMBIC/T WCITO/Ib3yeMbIX BeJWUMH, WX O0003HAaUeHWS W eJUHUIIbI, YKa3bIBaTh
dbopmy/ibl, CBsA3bIBAalOI[ME JaHHYI0 (U3WUECKyl0 BeJWUMHY C JAPYTUMHU
BeJIMYMHAMUY;

OMUCHIBATb H3YUYEHHble KBAaHTOBbIE SIBJIEHUS W TIPOLIECCHI, UCMOJIb3YS
(du3rMyeckre BeMUYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U



yacToTa CBeTa, SHeprysi U UMITy/IbC (DOTOHA, TIePUO/, Moypacraza, SHeprus CBsi3U
aTOMHBIX si/iep, TpPHA OIMMCAaHWW TIPaBUJILHO TPAKTOBaTh (U3NUECKU CMBIC
HCTIO/Tb3YEMBIX BEJIMUMH, MX 0003HAUeHUSI W eJIWHUIIbI, yKa3bIBaTh (HOPMYIIbI,
CBsI3bIBAlOIME [IlaHHYI0 (U3UUECKYIH0 BeJMUMHY C [pDYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUYeCKOl Be/TMUUHBI;

aHa/IM3MPOBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCMOJIb3ys (PU3nUecKue
3aKOHbI U TIPUHITUIILL: 3aKOH OMa, 3aKOHbI 110C/e/I0BaTe/IbHOTO Y Tlapalie/lbHOro
Coe/lMHEeHUs TIPOBOJIHMKOB, 3aKOH [[koynsi—/leHlla, 3aKOH 3/IeKTPOMarHUTHOU
WHAYKIWY, 3aKOH NPSIMOJIMHENHOT0 pacipoCTPaHeHUs! CBeTa, 3aKOHbI OTPa)KeHUsI
CBeTa, 3aKOHbI Mpe/IOM/IeHHsI CBeTa, ypaBHeHHe ODUHINTelHa [/ GoTto3ddekTa,
3aKOH COXPaHeHUs SHepruu, 3aKOH COXpaHeHWsl UMIY/IbCa, 3aKOH COXpaHeHUs
3JIEKTPUUECKOT0 3apsijia, 3aKOH COXpaHeHWsl MacCOBOT0O uuMcJ/a, MocTy/aTel bopa,
3aKOH Pa/IM0aKTUBHOIO Pacraza, Mpy 3TOM pa3jMyaTh CJI0BECHYIO (hOPMY/IMPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U YC/I0BUs (TpaHMLbl, 00/1aCTH)
TIPUMEHUMOCTY;

orpeJie/isSTh HalipaB/ieHUe BeKTopa WHAYKI[MKA MarHUTHOTO T0JIsi TIPOBOJHUKA
C TOKOM, Cuibl AMriepa U Cysibl JIopeHl1]a;

CTPOUTb W OIHMChIBaTh H300pa)keHUe, CO3JaBaeMoe TJIOCKUM 3epKajioM,
TOHKOM JIMH301;

BBITIOJIHATb KCIIEPUMEHTHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCII0J/Ib30BaHMEM TIPSIMBIX M KOCBEHHBIX W3MEDEeHWW: MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y Yy4uyeOHOTro SKCIepHUMeHTa,
coOMpaTh yCTAaHOBKY W3 IPeJIO’KEHHOT0 00O0pY/I0BaHMs, MPOBOJUTH OIBIT U
(dhopMyIMpoBaTh BHIBO/IbI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUYecKrUX BeJIUUWH, NPy
3TOM BBIOMpAThb ONTUMAJbHBIA CMOCOO K3MepeHUsi U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TOTPeIIHOCTel U3MepeHui;

WCCeloBaTh  3aBUCHUMOCTH  (DUM3UUECKUX BeJMUMH C WUCI0/b30BaHUEM
MPSIMBIX U3MEPEeHWM: TPU 3TOM KOHCTPYUPOBaThb YCTaHOBKY, (DUKCHUPOBATh
pe3yJibTaThl TOJIyUeHHOM 3aBUCHMOCTU (PU3NUEeCKUX BeJWUYUH B BUZe Tabaui] u
rpauKoB, /iesiaTh BHIBO/IBI TI0 pe3yJ/ibTaTaM MCC/e/I0BaHuSI;

cobmoiaTh MpaBria 0e30MMacHOTO TPyZJa IIPU MPOBeZieHUU MCC/Ie[loBaHUN B
paMKax yueOHOro »3KCIlepuMeHTa, YyueOHO-MCC/efloBaTeTbCKOM W TIPOEKTHOM
JesiTe/IbHOCTU C WCI0/Ib30BaHHeM H3MepUTe/bHbIX YCTPOWMCTB M 71ab0paTOpHOTO
00opy/Io0BaHuS;

pelllaTb pacyéTHble 3a/laud C $BHO 3a/laHHOM (DU3MUYeCcKoil Mojiesblo,
WCI0JIb3ys (hr3nUecKre 3aKOHbI U MPUHLIUITBI, HA OCHOBE aHa/u3a yC/I0BUS 3aJauu
BbIOMpaTh (PU3NUECKYI0 MOJesib, BbIJeNATh (hr3nuecKre BeTUUMHbI U (HOPMYIIbI,



HeoOXoJuMble /11 eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeasbHOCTh
MOJIyYEeHHOT0 3HaUeHUs1 (PM3UUeCKOW BeJIMYMHBI;

pellaTh KaueCTBeHHbIe 3a/lJaul: BbICTPAaUBATh JIOTUUECKH HETIPOTUBOPEUUBYIO
L[E[I0YKY PacCy’>K[JeHWU C OMOpOM Ha H3yueHHbIe 3aKOHbI, 3aKOHOMEDHOCTH W
dbu3rueckue siB/IeHNUS;

WCTOMb30BaTh  TPU  pellleHMM  yueOHBIX  3ajau  COBpeMeHHbIe
MH(MOpMaI[MOHHbIe TeXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBaHUsl, UHTepIIpeTaliuu
U TIpe/iCTaB/ieHus1 yueOHOM M Hay4HO-TIONMY/IIpHON MH(OPMALUK, T0TyueHHON U3
Pa3IUYHBIX UCTOYHUKOB, KDUTHUECKU aHA/TM3UPOBaTh TI0yuyaeMyr UH(OpMaILuio;

OOBSICHSITH TIPUHLIAIIBI  IEMCTBUSI MalllWH, TMPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/inyaTrh YCIOBUS UX 0€30MMacHOr0 MCIO/Ib30BaHUs B TTOBCEJHEBHOMN
YKU3HU;

TIPUBOJUTH TIPYMePbI BK/IaJla POCCUMCKUX U 3apy0e’KHBIX yUEHBIX-(HU3UKOB B
pa3BUTHe Hayku, B 0OObsCHeHHe TpOLIeCCOB OKDPY’Kalolllero Mupa, B pa3BUTHE
TeXHUKU U TeXHOJIOTUH;

VCTI0/Tb30BaTh TeOpeTHYeCKHe 3HaHUs Mo (U3UKe B TMOBCEJHEBHOW >KU3HU
J71si obecrieueHns1 0€30MaCHOCTH TMpY 0OpaIrieHruH ¢ MprubopaMu M TeXHUYECKUMU
yCTPOMCTBAMU, [ijisi COXpaHeHUs 3/J0pPOBbsl U COOJIIOJeHUsT HOPM 3KO0JIOTUYEeCKOTO
TOBe/IeHHs1 B OKpY»Katollleid cpejie;

pabotaTb B TpyIille C BBINOJHEHUEM pa3IMUHBIX COLMATbHBIX pOJIeH,
TJIaHUPOBaTh paboOTy TpyMMbl, palMOHA/JLHO pacrpeensTb 00S3aHHOCTH U
TJIAaHUPOBATh JleATe/TbHOCTh B HeCTAHZAPTHBIX CUTYaLWsX, afleKBaTHO OL|eHUBATh
BKJIa/l K&XK/IOTO U3 YUaCTHUKOB TPYTIIbI B pellieHre pacCMaTprBaeMoi pob/ieMbl.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TIACC
Ko/mmuecTBo yacoB OJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM (udpossbie)
Ne i/ Koutposbhbie | IIpakTnuecku
NMporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI e padoThI
pecypchl
Pazgen 1. PU3NKA 1 METO/AbI HAYUYHOI'O ITIO3HAHUSA
bubmoreka LJOK
1.1 ®usrKa U MeTO/Ibl HAYUHOT' O TTO3HAHUS 2 https://m edsoo.rw/7f41bf72
Wtoro no pa3peny 2
Pa3zpen 2. MEXAHHUKA
bubnmoreka IIOK
21 Kuremariika > https://m.edsoo.ru/7f41bf72
bubmoTeka LIOK
2.2 funamika 7 https://m.edsoo0.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 1 1 Bubmiorexa IOK
https://m.edsoo.ru/7f41bf72
Wtoro no paszgeny 18
Pazgen 3. MOJIEKYJ/IAPHAS ®V3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYIIPHO-KUHETUYECKOU 9 1 bubmmoreka IIOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubnmoreka IIOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS BellleCTBa. 5 bubmmoreka IIOK

®a30BkIe rnepexojbl

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




Wroro no paspeny

24

Paszpen 4. 9JIEKTPOJUHAMUMKA

4.1 OJIeKTpoCTaThKa 10 Bubmmorexa TTOK
https://m.edsoo.ru/7f41bf72
40 [ToCcTOSIHHBIN 3/1€eKTPUYEeCKUM TOK. TOKH B 12 Bubmioreka IIOK
’ Pas/IMUHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 22
PesepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KosinyecTBo yacos J/IeKTPOHHBIE
HaumeHoBaHue pa3je/ioB U TeM (qudpoBsbie)
Ne i/ KoutposibHablie | IIpakTnuyeckue
NPOrpamMMsl Bcero oOpa3oBaTe/IbHBIE
padoTsI padoThI
pecypcsl
Pa3pen 1. JJIEKTPOJUHAMUNKA
11 MarauTHoe 11o71e. 3/1eKTpOMarHyuTHast 1 1 3 Bubmoreka IIOK
' UHIYKLYS https://m.edsoo.ru/7f41c97c
Wroro no paspeny 11
Pa3pen 2. KOJIEBAHUSA 11 BOJ/IHbBI
21 MexaHuueckyre U 3/IeKTPOMarHUTHbIE 9 1 Bbubmoteka IIOK
' KosiebaHus https://m.edsoo.ru/7f41c97¢
99 MexaHuyeckue U 3/1eKTpOMarHUTHEIe 5 1 bubmmoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrka 10 3 Bubmorexa OK
https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 24

Pa3gen 3. OCHOBBI CIIEIIAJIbHON TEOPUM OTHOCUTE/IbHOCTH

31 OCHOBBI crieluaabHOU TeOpUMn 4 1 bubmmoreka IIOK
OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
WToro 1o pasgemny 4
Pazgen 4. KBAHTOBASA ®U3UKA
4.1 O/1eMeHThbI KBAHTOBOM ONTUKHU 6 Bubmorexa [IOK

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




bubmmoreka IIOK

4.2 CrtpoeHue aToma 4
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 971p0 5 Bubnmorexa TIOK
https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWHA 1 ACTPODPU3UKH

5.1 OneMeHTbl aCTPOHOMMM U acTpO(H3UKU 7 Bubnmorexa TIOK
https://m.edsoo.ru/7f41c97c

Wtoro no paszeny 7
Pa3pen 6. OBOBIIAROIIEE ITIOBTOPEHUE

61 | OSoSuaougee nosropene ‘ S
Wtoro no pasgeny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IIOYPOYHOE IVIAHNPOBAHUE

10 KV/TIACC
KomuecTBo yacoB OJIeKTPOHHbIEe
Jara
Ne nu¢poBbIe
Tema ypoka Kontposibnbie | IlpakTHueckue | H3yU€HH
n/n Bcero oOpa3oBaTe/bHBIE
padoThI padoThI A
pecypchbl
®du3rKa — Hayka O IpUpoje.
1 Hayunsbie METZ bl HOEH;)HI/IAH 1 Bubmmorexa TOK
Y A https://m.edsoo.ru/ff0c32e2
OKpY’Karollero Mupa
Ponb 1 MecTo ur3vKu B

) (hopMHpPOBaHUM COBpEMEHHOM 1 bubmmoreka IIOK
Hay4YHOW KapTHUHbI MUPa, B https://m.edsoo.ru/ff0c33e6
MpaKTUUYeCKOM JiesiTelTbHOCTU JTto el
MexaHuyecKkoe B>KeHUe.

3 OTHOCUTEIBHOCTh MeXaHUUECKOT O 1 bubmmoreka IIOK
IBWKeHus. [lepeMeltjenne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe NpsSIMO/IMHEeHHOoe 1 Bbubmioreka IIOK
JBUKeHue https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe NpsSIMOTMHEHHOe 1 Bbubmoreka IIOK
JBIDKeHue https://m.edsoo.ru/ff0c372e

5 CBobopiHOe TazieHue. Y CKOpeHHe 1 bubmmoreka LIOK
CcBOOO/IHOTO Ta/IeHuUs https://m.edsoo.ru/ff0c39cc
KpuBosHeliHoe ABUKeHUe.

7 JB>KeHre MaTepraTbHOM TOUKHU T10 1 Bubmmorexa TIOK

P https://m.edsoo.ru/ffO0c3ada
OKPY’>KHOCTH
8 [TpuHLMIT OTHOCKTEeILHOCTU ["anues. 1 bubmoreka LIOK




VHepumanbHble CUCTEMBI OTCYeTa.
[Tepsriii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHiun

9 Cyneprosunuu cui. Bropoit 3akoH Bubmiorexa OK
ynep 1 ) P . https://m.edsoo.ru/ff0c3be8
HbloToHa /7151 MaTepuaibHON TOUKU

10 Tpetuii 3akoH HetoToHa /151 bubmoTeka LIOK
MaTepHabHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCceMHpPHOro TsAroteHus. Cuna

11 TsbKecTu. IlepBasi KocMHUueckas BuGmiorexa [JOK

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

1 Cuna ynipyroctu. 3akoH ['yka. Bec bubmmoreka IIOK
Tesa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoappuLeHT TpeHus.

13 Cuna CEI’I OTI/IBJIeI?I/ICt:H];I 14 BI/I)I:(eHI/II/I Bubmmorexa TTOK

p PHA https://m.edsoo.ru/ff0c3f76
Tesa B )KUJKOCTU U/IK Ta3e
[TocTynaTtenbHOe 1 BpalllaTebHOe

14 JIBIDKeHHe abCOTIOTHO TBEP/IOTO Tera. bubmmoreka LIOK
MowmeHT cusel. [1neuo cumnel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBecCHUs TBEPAOro Tesa
Nwmnynbc MaTepyuanbHON TOUKH,

15 CHCTeMbI MaTepHUa/bHbIX TOUEK. Bbubmoteka IIOK
VIMIy/ibC CU/Ibl. 3aKOH COXpaHeHUs https://m.edsoo.ru/ff0c43d6
HMITy/ibCa. PeakTUBHOe JBIKEHUEe
PaboTa ¥ MOII[HOCTb CHIJIBI.

16 KuHeTnueckasi 3Heprusi MaTepuaabHON bubmioreka [IOK
TOukH. Teopema 00 M3MeHEeHUH https://m.edsoo.ru/ff0c4502
KMHETUUeCKOW 3Hepruun

17 [ToreHmanbHas SHEPrus. bubmioTeka 1IOK




[ToTeHnManbHas SHeprys ynpyro

e OpMUPOBAHHOM MPY>KUHBI.
[MoTeHlManbHasE SHEPTHS TeJla BOIM3N
TIOBEPXHOCTH 3eM/IU

https://m.edsoo.ru/ff0c461a

18

[ToTeHLabHbIE U HETIOTEHLIUATbHbIe
cusbl. CBs3b paboThI
HeroTeHLIMaIbHbIX CUJI C U3MeHeHUeM
MeXaHUUeCKOU SHepruy CUCTeMbI TeJl.
3aKOH COXpaHeHUs1 MeXaHU4eCKOoM
SHepruu

bubmioTeka LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHasi paboTa
«WccneoBaHye CBs3U pabOThI CUITBI C
U3MeHeHHeM MeXaHUYeCKON SHeprun
TeJla Ha TIPUMepe PacTsHKeHUs
PE3MHOBOTO XXI'yTax»

20

KonTponbHasi paboTa o Teme
«Kunemaruka. [JuHaMuka. 3aKOHbI
COXpaHEeHUsI B MeXaHUKe»

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

21

OCHOBHBI€ TIOJIOXKEeHHsT MOJIEKY/ISIPHO-
KWHeTHUeCKou Teopur. BpoyHoBcKoe
nBrkenue. Iuddysus

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

22

XapakTep [BUXeHUS U
B3aUMO/IEMCTBUS UaCTHL] BellleCTBa.
Mogenu cTpoeHusI Ta3oB, XUAKOCTeH
Y TBEPABIX Tel

23

Macca monekys. Konvuectso
BeljecTBa. [locTosiHHass ABorazpo

24

TernoBoe paBHOBecue. TemrepaTypa




u eé nsmepenue. Illkana remneparyp
Lenbcus

Upeanbhbiii ra3 B MKT. OcHoBHOe

bubmioreka 1IOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AbGcosoTHasi TeMriepaTypa Kak Mepa

6 cpeJHell KUHeTUUeCKOM SHepruu bubmoTeka LIOK
[IBUKeHUsI MOJIeKyJl. YpaBHeHue https://m.edsoo.ru/ff0c511e
MeneneeBa-KarelipoHa

27 3akoH [anbToHa. ['a30Bbie 3aKOHBI
JlaboparopHasi pabota

)8 «WccnefoBanue 3aBUCMMOCTH MEXY
rapaMeTpamH COCTOSIHUS
paspe’keHHOro rasa»

79 W3omporieccsl B UeaqbHOM rase U ux Bbubmioreka IIOK
rpacduueckoe rpe/cTaBieHUe https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3Heprus
TePMOIMHAMUUECKOU CUCTEMbI U

30 crioco6bl eé u3meHnenus. Konmuectso bubmmoreka LIOK
TEIyIoThl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
5Heprusi OHOaTOMHOI'O UZleaIbHOTO
rasa

bubmmoreka IIOK
31 Buppel Teruionepesauu
A peA https://m.edsoo.ru/ff0c5¢36
Y nenpHas TEJIOEMKOCTD BelljeCTBa.
32 KonnuectBo TemnioTsl ripu Bubmiorexa OK
P . https://m.edsoo.ru/ff0c5c36
Terionepeaue. AanabaTHbIN TpoLiecc
133 [TepBbIi1 3aKOH TePMOJWHAMUKY U €T0 Bbubmoteka IIOK

NIpUMeHeHHe K U301poLieccamMm

https://m.edsoo.ru/ff0c5efc




HeobpaTtumocCTh Mpo1jeccoB B

bubmmoreka LIOK

4 .B %

3 MPUPOAE. BTOPOU 3aKOH https://m.edsoo.ru/ff0c6230
TepPMOIUHAMUKHU

35 [Tpunuun genctus u KI1/I TeryioBont Bbubmoteka IIOK
MallUuHbI https://m.edsoo.ru/ff0c600a

36 [ukn KapHo u ero KIIT

37 OKoJioruueckrie mpobieMsl
TeIJIO3HepreTUKU

38 O6o61maroIiuil ypok «MoJiekyasipHast bubmmoreka IIOK
¢u3vka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KonrposnbHas paboTa 1o Teme

39 «MonekysipHasi pu3snka. OCHOBbI Bubmorexa LIOK

yp ’ https://m.edsoo.ru/ff0c6a50
TePMOAUHAMUKI»

40 [Tapoobpa3oBaHue 1 KOH/I€HCALHs. Bbubmoteka IIOK
WcriapeHue v KuneHve https://m.edsoo.ru/ff0c63b6
AOGcosoTHasi U OTHOCUTETbHAS

41 BJIA)KHOCTh BO3/yxa. HackileHHbIN Bubmiorexa OK

AYxa. . https://m.edsoo.ru/ff0c64d8
rnap
Teéppoe Teno. Kpucraninueckue u

4 amopHbIe Tena. AHU30TPONUS bubmmoreka IIOK
CBOMCTB KpUCTa/IoB. JKugkue https://m.edsoo.ru/ff0c65f0
KpucTtasbl. CoBpeMeHHbIe MaTepUasbl
[1naBneHue ¥ KpucTayId3aLusl.

43 Y penvHas TenioTa rniaBaeHus Bubmiorexa OK

A ' https://m.edsoo.ru/ff0c6708
Cybumariust
bubmmoreka IIOK
44 YpaBHeHue TeryioBoro 6amaHca
P https://m.edsoo.ru/ff0c6820
45 OneKTpu3aLys Tel. JeKTPUYeCKUn bubmmoreka IIOK




3aps/. /[Ba BU/ia 3/IEKTPUUECKUX
3apsiioB

https://m.edsoo.ru/ff0c6bcc

ITpoBOJHUKH, AU3IEKTPUKHU U

46 [IOJIVIIPOBOTHUKU. 3aKOH COXpaHeHUS Bufmzorexa [[OK
YHPOBOA ) p https://m.edsoo.ru/ff0c6bcc
3/IeKTPUYECKOro 3apsiia
BsaumozeticTBre 3apsiioB. 3aKOH
47 Kynoua. ToueuHslii 3/1eKTPUUeCKUL Bubmiorexa LIOK
y ’ p https://m.edsoo.ru/ff0c6ce4
3aps
HaripsykéHHOCTB 3/1eKTPUUeCKOro
48 noss. [IpyHIMn cynepnosuLu bubmmoreka IIOK
3/1eKTpUUeCKUX roseu. JInHuu https://m.edsoo.ru/ff0c6df2
HarpsyKEHHOCTH
Pabora cum 31eKTpoCTaTuYeckoro
49 noss. ITorenuuan. Pa3HocTb Entmaorexa HOK
) tmar. https://m.edsoo.ru/ff0c6£00
TOTeHIHaIoB
ITpoBOAHUKY U TUIIEKTPUKU B
50 BJIPEKT 'E(;CTaTI/IqeiKOM nonIe Butmzorexa HOK
p ) https://m.edsoo.ru/ff0c7018
HvsnekTpuyeckasi TPOHULIAEMOCTD
bubmmoreka IIOK
51 DJIeKTPOEMKOCThL. KoHIeHcaTo
P A P https://m.edsoo.ru/ff0c7126
ON1eKTPOEMKOCTb TIJIOCKOTO
52 KOHJIeHcaTopa. DHeprus 3apsHKeHHOr o Butmzorexa HOK
A pa. P p https://m.edsoo.ru/ff0c72c0
KOH/IeHCaTopa
£3 JlabopatopHasi pabota "V3mepeHue
3/71eKTPOEMKOCTH KOHZeHcaTopa"
54 [TpuHLMIT AeNCTBUS U TIPDUMEHEeHre

KOH/IEHCAaTOPOB, KOMHMPOBA/TBHOTO
arnrapaTa, CTPYHHOTr0 IIPHUHTEpA.




OJeKTpocTaThyecKast 3alura.
3asemsieHue 371eKTpOnprubopoB

55

O/NeKTpUYeCKUM TOK, yCJIOBUS ero
cylecTBoBaHUs. [10CTOSHHBIN TOK.
Cuiia Toka. HampsokeHue.
CornpotuBrienue. 3akoH OMa a1
y4dacTka Ljernu

56

[MocneoBaTenbHOE, TIAPAJIeIbHOE,
CMeILIaHHOe COeJHeHue
NIPOBOZAHUKOB. JIabopaTopHas paboTa
«V/I3yueHre CMeIIaHHOTO COeJHeHNST
Pe3UCTOPOB»

0.5

bubmioTeka LIOK
https://m.edsoo.ru/ff0c74f0

57

Pabota 1 MOIIHOCTb 371eKTPUYECKOTO
TOKa. 3akoH [Ixoyns-JleHua

bubmoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma Ai/1s1 TTo/THOM (3aMKHYTOM)
3/1eKTpuyeckoii 1ernd. KopoTtkoe
3aMbIKaHue. JlabopaTopHasi pabora
«3mepenue D/IC UCTOYHMKA TOKA U
€ro BHYTPEHHero COTIPOTHBJIEHUSI»

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHast IPOBOAUMOCTb TBEPABIX
MeTaJslJIOB. 3aBUCHMOCTb
COMPOTHUBJIEHHUSI METAJITIOB OT
TemMriepaTypbl. CBepXnpOBOJUMOCTh

60

OneKTpUYecKui TOK B BaKyyMe.
CBoliCTBa 3/IeKTPOHHBIX ITyUKOB

61

[TonmynpoBoAHUKH, MX COOCTBEHHasi U
NpyUMecHast TPOBOAUMOCTb. CBOMCTBA
p—n-nepexoza. [TonynpoBoHUKOBbIE

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae




NprUOOpHI

OneKTpUUYeCcKuii TOK B pacTBopax 1

62 pacIiiaBax 3/IeKTPOJIUTOB. 1 Bbubmoteka IIOK
OJIEKTPOJIMTUYeCKast JUCCOLaLvs. https://m.edsoo.ru/ff0c82ba
OJIeKTPOJIU3
OneKTpUUecKUi TOK B rasax.

63 CaMocTosiTeNnbHbIN U 1 bubmioTeka 1IOK
HeCcaMOCTOSITe/TbHBIN pa3psif. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inasma
OnekTprUuecKre MpruOopbI U

64 yCTPOICTBA U UX MPaKTUUeCKoe 1 bubmmoreka IIOK
rnipuMeHeHue. [TpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH

65 O6ob6maroiuii ypok 1 bubmmoreka IIOK
«ONeKTpOAHAMUKA» https://m.edsoo.ru/ff0c88be
KoHntposbHast paboTa 1o Teme
«3nekTpocraryka. [10CTOsIHHBIM

66 3/1eKTPUYeCKUM TOK. TOKY B 1 Bubmioreka IIOK
pa3/IMyHbIX cpejax» /Bcepoccuiickas https://m.edsoo.ru/ff0c8a8a
ripoBepoyHasi paboTa 1pu MpoBe[eHUH
Ha OyMa>kHOM HOCHUTeJie

67 Pe3epBHbIii ypok. KoHTposbHas 1 Bubmioreka LIOK
pabora o Teme "DJIeKTpOAUHAMHKA" https://m.edsoo.ru/ff0c8c56

68 Pe3sepBHbIi ypok. O6001atomii ypok 1 bubmmoreka LIOK
no temam 10 Kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KosinuecTBo yacos JJ/IeKTPOHHbIE
Ne T 11 BbI
n/n Tema ypoka Bcero Kourponbueie | - IIpakrudeciu I;Zzlljy:lemzlﬂ ]:6[()1;2((:3a:enbnble
padoThI e padoThI pecypest
[TocTosiHHBIE MarHUTBI U UX

1 B3aUMO/leliCTBYe. MarHuTHoe 1oJie. 1 bubmoTeka LIOK
BekTop MarHUTHOM UHAYKLUU. JIMHUU https://m.edsoo.ru/ff0c9778
MarHMTHOM UHJYKLUU
MarsuTHOe 11071e IPOBOJHUKA C

9 TOKOM. OrnbIT OpcTesa. 1 bubnmoreka IIOK
B3auMozieiicTBre TIPOBO/JHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHast paboTa «/3yueHue 1 1 bubmoreka IIOK
MarHUTHOTIO T10JI KaTYLIKKA C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBYe MarHATHOTO TOJIS Ha
MPOBOJHUK C TOKOM. Cuia Amriepa.

4 JlabopaTopHast pabora 1 1 bubmoreka IIOK
«WccnenoBanue felicTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHWTa Ha PaMKy C
TOKOM»

[elicTBYe MarHUTHOTO TOJIS Ha

5 JBIKYLLYIOCS 3apsDKEHHYHO YaCTULLY. 1 bubmmoreka LIOK
Cuna Jlopentja. PaboTta cumbi https://m.edsoo.ru/ff0c9df4
JlopeHLa

6 OnekTpoMarHuTHas UHAyKous. ITotok 1

BeKTOpa MarHUTHOM uHAYKLmu. 3/1C




VH/JYKLWW. 3aKOH 5/IeKTPOMarHuTHOU

vHAyKuuY Papajes
JlabopaTopHast paboTa
BubmoTeka [IOK
7 «/ccnenoBanue sSIBIEHUS
. https://m.edsoo.ru/ff0cal50
3/1eKTPOMAarHUTHOW MUHAYKLIUU»
NHayKTUBHOCTD. ABNEeHKe
3 caMouHAyKuuu. D/1C caMOUHAYKLUH. bubmoreka LJOK
OHeprus MarHUTHOI'O I10J1s1 KaTYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHUTHOE ToJie
TexHHUuecKre yCTPOKCTBA U UX
TIpUMeHeHre: TIOCTOSIHHbIe MarHUTHI,
9 3/1eKTPOMAarHuThl, 3/1eKTPO/[BUTaTe/lb,
YCKOPHUTEU 37IeMeHTapHbIX YaCTHULI,
VHZYKLMOHHAs leub
10 O6o06mmaroluii ypok « MarHuTHoe bubnmoreka IIOK
rosie. J/IeKTpPOMarHuTHast UHAYKLHS» https://m.edsoo.ru/ff0cab82
KonTponbHast paboTa o Teme
11 «MarauTHoe mnoJie Bubmiorexa [JOK
' https://m.edsoo.ru/ff0cad58
OJIeKTpOMarHUTHasi UHAYKLMS»
CB00OOHBIE MEXaHUUECKHE
KosebaHus1. ["apMoHMUecKue
12 KosiebaHus1. YpaBHeHHe bubmorexa OK
7P . https://m.edsoo.ru/ff0caf06
rapMOHUYECKHX KOieOaHUH.
[IpeBpaluieHue sHepruu
JlabopaTopHast paboTa
13 «MccnenoBaHve 3aBUCMMOCTH

riepro/ia Majibix KosiebaHui rpy3a Ha
HUTU OT JJTUHBI HUTH W MacChl Tpy3a»




14

KonebaTenbHblil KOHTYP. CBOOOJHBIE
3/1IeKTPOMarHUTHbIE KOle0aHus B
u/ieaIbHOM KoslebaTeslbHOM KOHTYPe.
Amnanorust MeXxly MeXaHUUeCKUMH U
3/IeKTPOMarHUTHBIMU KOJIe0aHUSIMU

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

15

®opmya ToMmcoHa. 3aKoH
COXpaHEeHUsI YHEPIUU B H/Iea/TbHOM
KosiebaTesTbHOM KOHTYpe

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

16

[IpencraBiieHue 0 3aTyxaroIux
KosiebaHusIX. BeIHYX/1eHHbIe
MexaHuueckre Kojebanus. Pe3oHaHC.
BoeiHy>X/IeHHbIe 37IeKTPOMAarHATHbIE
KosiebaHus

BubmoTeka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHbIM TOK. CHHYCOW/A/TbHBIN
riepeMeHHbIN TOK. MOIITHOCTh
repeMeHHOr o ToKa. AMIUIUTY/JHOe U
JieliCTBYIOLIlee 3HaUeHHe CUJIbI TOKa U
HarpspKeHust

bubnmoreka LJOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Tpon3Bo/iCcTBO,
repejiaya U rotrpebieHue
3/IeKTPUUeCKOU 3Hepruu

19

YCTpoCTBO U MpakTUUecKoe
TIpUMeHeHue 3/IeKTPUYeCKOT0 3BOHKa,
reHeparopa repeMeHHOIr0 TOKa,
JIMHUM 371eKTporiepeay

bubnuoreka IIOK
https://m.edsoo.ru/ff0cc324

20

OKonoruueckre pucku npu
TIPOM3BO/CTBE 3/IEKTPOHEPTUU.
KynbTypa rcrnonb3oBaHus
3/1eKTPOSHEPIUy B NOBCEIHEBHOM




JKM3HHU

MexaHnueckue BOJIHBI, yC/IOBUS
pacnipoctpaHenus. Ilepuog. CkopocTb

bubmoreka LJOK

21
pacrnpocTpaHeHus U JAJIMHA BOJIHEI. https://m.edsoo.ru/ffOcca54
[TonepeuHble U MPO/I0J/IbHBIE BOHbI
2 3ByK. CKOpoCTb 3ByKa. ['pOMKOCTB bubmoreka LJOK
3ByKa. Bricora ToHa. Tembp 3ByKa https://m.edsoo.ru/ff0cccOc
ONeKTpOMarHUTHbIE BOHbI, UX
23 CBOMCTBa U cKopocTk. [11kana Bubmiorexa [JOK
p ) https://m.edsoo.ru/ff0ccfe0
3/1eKTPOMarHUTHBIX BOJIH
[TpuHLUIIBI paIUOCBS3U U
24 TeneBUAeHUs. PasBuTre CpeiCcTB
cBsi3u. Paguronokanus
o KontposnrHast pabora «Konebanus u bubmmoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimosiMHeliHOe pacrpocTpaHeHue
%6 CBeTa B OJHOPOJHOM cpefie. Bbubmoreka [IOK
ToueyHbI UCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpakeHus cseTa. ITocTpoeHue bubmmorexa OK
P L P https://m.edsoo.ru/ff0cd4e0
1300pa’keHHH B TJIOCKOM 3epKajie
ITpenomnenue ceeta. [TosHOE
)8 BHYTpeHHee oTpakeHue. [Ipeie/ibHbIN bubmorteka LJOK
YI'0J1 ITIOJIHOI'O BHYTPeHHero https://m.edsoo.ru/ff0cd7{6
OTpa’KeHHsl
29 JlaboparopHast paboTa «V3mepeHue bubnmoreka IIOK

MOKa3aTeJid MpeIoMJ/IEHUA CTeK/Ia»

https://m.edsoo.ru/ff0cd67a




JIun3el. [TocTpoeHue n300pakeHui B

30 nvH3e. PopMyJsia TOHKOU JIMH3bI bubmorexa OK
- 2OPMY ’ https://m.edsoo.ru/ff0cddle
YBesmmueHue JIMH3bI
JlabopaTopHast paboTa
31 «/ccnenoBaHrie CBOMCTB
1300paykeHH B JTMH3aX»
Hucniepcusi cBeta. C/I0XKHBINA COCTaB
3 6esoro cBeta. LIgeT. JTabopaTropHas
pabota «HabJmrojeHue qucrepcun
CBeTa»
33 WuTepdepenuus ceeta. Audpakims bubnuoreka IIOK
cBeTa. JlndpakijoHHas peliéTka https://m.edsoo.ru/ff0ced22
34 [Tonepe4yHOCTH CBETOBBIX BOJIH. bubmioreka LIOK
[Tonspu3saius ceeta https://m.edsoo.ru/ff0cf02e
35 OnTtuueckrie IPUOOPHI M YCTPOKCTBA U
yCJIOBHSI UX O€3011acHOT0 PUMeHeHHsT
['paHullbl TPUMEHUMOCTU
36 KJ/IaCCUUYeCKOor MexaHUKHU. [TocTynatel bubmmoreka LIOK
CrieLjiaibHOU Teopyu https://m.edsoo.ru/ff0cf862
OTHOCHUTE/TbHOCTH
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ame/jieHVe BpeMeH!Y 1 COKpallleHue Bubmaorexa OK
A P baty https://m.edsoo.ru/ffOcfad42
JJTUHBI
OHeprusi ¥ UMNYJ/IbC PeasITUBUCTCKOU
38 yactulpbl. CBsI3b MacChl C SHEprueu u bubmmorexa IOK
Hb P https://m.edsoo.ru/ff0cfc68
VMITY/IbCOM. DHeprus MoKOost
39 KontponbHast pabora «OnTHKa. bubnuoreka LIOK

OCHOBBI CrieLaIbHON TeOpUU

https://m.edsoo.ru/ff0cf6£0




OTHOCHUTE/IbBHOCTH»

®otoHbl. ®opMmyna I1naHka. DHeprus

bubmoreka LJOK

40
Y UMIMYJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCTIeJOBaHUE Eub 1OK
nbnmoreka
41 .0 A.T.
poTos(dexTa. OnbrTe! https://m.edsoo.ru/ffOcffc4
CroJsieToBa
3akoHbl hoToa(dekTa. YpaBHeHUe
42 BﬁHLUTegI)Ha ﬂ(i:[q)d)OTOB(I)(EeKTa Bubmorexa IOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» ¢orosddexra
Hasnenue ceera. OnbiTel [1. H.
43 JlebeneBa. Xumuueckoe /ieiiCTBUe Bubmorexa OK
AEBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUUecKue yCTpoMCTBa U
NpakTAYeCKoe TIpUMeHeHue:
44
dboTo3/1eMeHT, POTOAATUMK,
co/iHeuHast baTapest, CBeTOAUO
45 Pemtenne 3afau 1o TeMe «DJIEMEHTBI Bbubmoreka [IOK
KBAHTOBOW OITUKW» https://m.edsoo.ru/ff0d0302
Mogesnb aroma TomcoHa. OnbITHI
46 Pe3epdopja mo paccessHUIO O-UacTy Bubmorexa [JOK
pooPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
bubnmoreka LJOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u noroijeHre (GOTOHOB
48 n H};[e exoge aTOM;u co H(()l;o OBHSI bubmmorexa OK
p PExon . A yp https://m.edsoo.ru/ff0d0afa
SHepruy Ha Apyroul. Busbl crieKTpoB
49 BosiHOBBIe cBOMCTBa YacTULl. BoJiHbI bubnmoreka LJOK

ne bpoiins. KopryckynsipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM Jlyann3M. CIIOHTaHHOe U
BBIHY)KZIEHHOE U3/TyueHue

OTKpbITHE pafy0aKTUBHOCTU. OIBITEI

50 Pe3epdop/a no onpezeneHnto cocTaBa Bubmaorexa IOK
https://m.edsoo.ru/ff0d0fd2
Pa/IM0AKTUBHOTO U3/TyUeHust
CaoticTBa anbha-, 6eta-, ramMmma-

51 y3nyuyeHus. BivsHue
Pa/IM0aKTUBHOCTHU Ha >KUBbIE
OpraHu3Mbl
OTKpbITHE POTOHA U HEUTPOHA.

5o W3otomnbl. Anbda-pacnag,. bubnuoreka IIOK
OJ/IeKTPOHHBIN U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacriaz. 'amma-usnyueHue
OHeprus CBsI3U HYK/IOHOB B sifipe.

SnepHble peakuyu. S 1epHbIi
53 peakrtop. [Ipo6ieMbl, IepCreKTUBHI, Bubmiorexa [JOK
. https://m.edsoo.ru/ff0d1356
9KOJIOTUUEeCKHe acreKThl JepHON
SHEepreTUKu
OnemeHTapHble YacTULbl. OTKpbITHE
no3utpoHa. MeTozbl HabsrojeHus U

54 perucTpaLyy 371eMeHTapHbIX YaCTHLI. bubmoreka LIOK
Kpyrbiii cton «PyHaaMmeHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3auMo/eicTeus. EAUHCTBO
(br31UeCcKoi KapTUHBI MUpa»

55 OTaribl pasBUTHSL aCTPOHOMUU.

IIpukiagHOEe ¥ MUPOBO33peHUYeCKoe
3HauyeHue acCTpOHOMUU. By
3Bé3HOro Heba. Co3Bes/us, sipKue
3BE3/1b], [IJIAHETH], UX BULUMOE




nBwkenve. Co/iHeYHasi cuctema

56

CosHue. ConHeyHasi aKTUBHOCTb.
Wcrounuk sHeprumn CoJsHLA U 3BE3],

57

3BE3/Ibl, UX OCHOBHbIE
XapaKTepUCTUKU. 3BE3/1bl TJIaBHOU
NoCJ1el0BaTe/IbHOCTU. BHyTpeHHee
cTpoeHue 3Bé3. CoBpeMeHHbIe
Tipe/iCTaB/IeHUsl O IPOUCXOXKIEHUH U
sposrorur CoJTHIIA U 3BE3]

58

Mneunsbiii [TyTe — Haiia ["'anakTuka.
[Tonoxxenve u aBrkenue CosHLa B
lNanakturke. I'aiakTviky. YEpHbIe
JbIPBI B 1ipaxX rajakTHUK

59

Bcenennas. Pazberanue rajakTuK.
Teopust bosbI0TO B3pHIBA.
PenukToBOe U3nyueHue.
MertaranakTvKa

60

HepeliiieHHbIe TTPO6/iIeMbI aCTPOHOMUU

61

KonTtposbHast paboTa «DJieMeHThI
aCTPOHOMMHU U aCTPOU3HKK»

62

O6o6maromuii ypok. Ponb ¢usuku u
aCTPOHOMHH B 3KOHOMHYECKOH,
TeXHOJIOTUYECKOH, COL[UAIbHOU U
3TUYEeCKOM cepax AesTelbHOCTH
yesioBeKa

63

O6o61aroriuit ypok. Pomb 1 MecTo
(hU3UKY ¥ aCTPOHOMUU B
COBpPeMEeHHOW HayYHOU KapTUHe MUpa




O6o6maroruii ypok. Pomb
64 ¢u3nueckoil Teopuu B GOpMUPOBAHUN
nipe/icTaB/eHni o (pr3ndYecKoi

KapTUHE MHD4d

O6o6maromuii ypok. Mecto
(u3nUecKoli KapTUHBI MUPA B 00I1IeM
PSIy COBPEMEHHBIX eCTeCTBeHHO-
HayYHBIX TIPeZCTaB/IeHNI O TIPUPO/Ie

65

Pe3epBHbIil ypok. MarHuTHoe rosie.

66
OJ/leKTpOMarHuTHast UHAYKLMUS

Pe3epBHbIil ypok. OnTrka. OCHOBBI
67 criel[ManbHOM TeOpuu
OTHOCUTEJTbHOCTH

Pe3epHblii ypok. KBaHTOBas pu3vka.
68 O/1leMeHTbl aCTPOHOMUU U
acTpoU3rKu

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

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME
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YYEBHO-METOJMNYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

» dusuka, 10 knacc/ Msikuiues I'.41., byxoBues b.b., Corckuit H.H.; oz
penakiueii [TapdentbeBoii H.A. AkipioHepHoe o011iecTBO «/31aTebCTBO
«IIpocserieHue»

» ®u3suka, 11 knacc/ Msakuuues I'.J1., byxosues b.b., Hapyrun B.M.; nopg
penakiveii [TapdentbeBoii H.A. AkijrioHepHoe o011iecTBO «/3AaTensCTBO

«ITpocserjeHue»

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU

MHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 64075045638428745403327213019230093705736652727
Bnageney XonoBoe Anexceit AnekcaHgpoBuY
OeicTevTened C 26.04.2024 no 26.04.2025
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