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ITIOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1o ¢u3uke 6a30BOrO YpPOBHS Ha ypOBHe cCpefHero o001iero
oOpa3oBaHus pa3paboTaHa Ha OCHOBe TOJIOXKeHUM U TpeOoBaHM K pe3yJibTaTaM
OCBOEHHUsI OCHOBHOU 00Opa3oBaTeslbHOM TpoOrpammsbl, TpejcTaBieHHbIX B PI'OC
COO, a Takke Cc yuéTtoMm (ezepanbHON paboueil TMpPorpaMMbl BOCITUTAHUSI U
KOHIIeMIUU TIperofiaBaHusi yyeOHoro rpeaMera «®Pusnka» B oOpa3oBaTebHBIX
OpraHu3aLusax Poccuiickon Penepanuy, peanu3yroLux OCHOBHBbIE
obpa3oBaTe/ibHbIe IPOTPAMMBI.

CopepkaHve mnporpaMMbl IO (U3MKe HarpaBieHO Ha (opMHUpOBaHUe
eCTeCTBeHHO-HAayYHOM KapTWHBI MHpa oOyuaromuxcsi 10-11 KmaccoB 1ipH
oOyueHuM Ux (Pu3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/IeTe/TbHOCTHOTO
nogxoza. Ilporpamma mo ¢usvke coorBercTByeT TpeboBanusm PI'OC COO k
MJIaHUPYEMbIM JIMYHOCTHBIM, TpeJIMeTHbIM W MeTanpeJMeTHbIM pe3yJibTaTam
oOyueHusi, a TaK)Ke YUMTbIBaeT HeO0OXOJUMOCTb peanu3al[ii MeXIpeaMeTHbIX
cBsized (U3MKM C eCcTeCTBeHHO-HAayuHbIMM yueOHbIMU TipeaMeTamMu. B Heit
OTIpe/IeJISIIOTCS. OCHOBHBIE Lle/IM M3yueHus: (PU3MKU Ha YPOBHE Cpe/iHero o0Iiero
obpa3oBaHusl, MJIaHUPyeMble pe3y/bTaTbl 0CBOEHUS Kypca (M3UKH: TUUHOCTHbIE,
MeTarpeJMeTHbIe, TpefiMeTHbIe (Ha 6a30BOM yYpOBHe).

[Iporpamma 1o u3vke BKJIFOUAET:

® [JIaHHMpYyeMble pe3y/bTaThl 0CBOEHUS Kypca (h13rKu Ha 6a30BOM ypOBHe, B

TOM UYHMCJIe TIpeJMeTHbIe Pe3y/IbTaThl 10 roJjaM o0yueHus;

® cojep)KaHHe yueOHoro rpeameTa «Pu3mnKa» 1mo rogaM 00yueHusl.

dusmKka Kak Hayka O HaubOosee OOIMX 3aKOHaX IIPUPO/BI, BBICTyIasi B
KauecTBe yueOHOTO IpeiMeTa B IIKOJIe, BHOCUT CYIlleCTBEHHBIN BK/IaJ B CUCTEMY
3HaHUM 00 oKpyKaroieM mupe. [1IKo/mbHBIN Kypc (DHU3MKU — CCTeMO0Opa3yoLuii
[JIs eCTeCTBeHHO-HAayUHBIX YUeOHBIX MPeMEeTOB, IMOCKOJIBKY (hr3ruecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3yYaeMbIX XHMHUeH, OHoJorue,
dbusnueckold reorpaduyelddi U acTpoHOMUeM. VIcrionb3oBaHME W aKTHBHOE
npuMeHeHre  (GU3WUYECKUX 3HAHUW  oOmpejiesiseT XapakTep W pa3BUTHe
pa3HoOOpa3HbIX TexXHOJOTW B cdepe 3HEPreTHUKH, TPAHCIIOPTA, OCBOEHUS
KOCMOCa, TIOJlyYyeHUsi HOBbIX MaTepUa/ioB C 3a/laHHbIMU CBOWCTBAMHU W [IPYTHUX.
N3yueHue (Qu3MKM BHOCUT OCHOBHOM BKJaJ B ()OpMUDOBaHHWE eCTeCTBEHHO-
HayyHOW KapTWHBI MHMpa 00yuarouuxcs, B (JOPMUPOBaHUE YMEHUI TMPUMEHSTh
Hay4HbIM MeTO/| TI03HAHUS TPH BBITIOJTHEHUH UMY yUeOHbIX UCC/IeI0BaHUMN.



B ocHoBy Kypca GuU3MKU i1 ypOBHS cpeAHero o0iero oOpa3oBaHus
MOJIOKeH psiJ Ujel, KOTOpble MOXHO pacCMaTpuUBaTh KakK TMPUHLMIBI €ro
MOCTPOEHHUSI.

Hoes yenocmHocmu. B COOTBETCTBUMM C Hel KypC SIB/ISIeTCS JIOTUUECKU
3aBepIIIEHHbIM, OH COZIEP>KUT MaTepHras 13 BCeX pa3ZiesioB (PU3WKU, BKIFOUAeT Kak
BOIPOCHKI KJIaCCUYECKOU, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes eeHepanuzayuu. B COOTBeTCTBUMM C Heil maTepuan Kypca (GU3MKU
o0beUHEH BOKpPYr (u3WyecKUX Teopuil. Befylum B Kypce  sB/sieTCS
cdbopMrpoBaHre TIpe/iCTaB/eHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BeIllleCTBe U
moJie.

Hoes eymaHumapuszayuu. Eé peanusanusi mpejriosiaraeT MCIOIb30BaHUe
TYMaHUTApHOTO MOTeHMana (U3NYecKOM HayKd, OCMBIC/IEHUE CBSI3U DPa3BUTHS
¢busvkn C pa3BuTheM OOIecTBa, a Takke C MHPOBO33PeHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUeCKUMU TTPoOIeMaMHu.

Hoes npuknaoHoli HanpaeneHHocmu. Kypc ¢u3uku  mipefrnosiaraert
3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX U TeXHOJIOTUYECKUX MPUI0KEHUM
M3y4eHHbIX TeOpPHil U 3aKOHOB.

Hoes sKonocuzayuu peanusyercss TIOCPe/CTBOM BBe/leHUSI 3/IeMEHTOB
Cofiep>KaHus, TIOCBAIIEHHBIX HJKOJIOTUYECKUM Tpo0sieMaM COBPEMEHHOCTH,
KOTODbIe CBSi3aHbl C Pa3BUTHEM TEXHUKW U TEeXHOJIOTHM, a Takke O0OCYXAeHUs
npo6sieM palOHaILHOTO MPHUPO/OTIOIb30BaHUS U SKOIOTUUeCKOM 6e30macHOCTH.

Crep)KHeBbIMM 3/leMeHTaMM Kypca (M3MKUW Ha ypOBHe cpeJHero oOiero
obpa3oBaHus SBASAIOTCA (pr3nueckue Teopuu ((popMHUpOBaHKE TIpeCTaBIeHUN O
CTPYKTYype NOCTpOoeHus1 (U3NYeCKO Teopuu, poyr (yH/aMeHTalbHbIX 3aKOHOB U
MDUHLIAIIOB B COBPEMEHHbIX TpeJCTaB/IeHUsIX O TIpUpOZie, T'PAHULIAX
MPUMEHUMOCTU TeOpWM, /Jisi OINUCaHUS eCTeCTBeHHO-HAyUHbIX SIBJI€HUW U
TIPOLIECCOB).

CurcTeMHO-/esITe/IbBHOCTHBIN MOAXO0/J, B Kypce (DU3MKU peanu3yeTcs Mpexze
BCEro 3a CYET OpraHu3alid SKCIIepUMEeHTA/TLHOU fleaTeTbHOCTH 00yJaroImmxcs.
Hns 6a30BOro ypoBHS Kypca (U3MKA — 9STO WUCIIO/Ib30BaHUE CHUCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U j1abopaTOpHBIX pabor,
KOTOpbIe B Tporpamme 1o ¢u3rke o0beJuHeHbI B OOIIUI CIIMCOK YYeHUYeCKuX
MpakTUUeCKUx paboT. BoiziesieHne B yKa3aHHOM TepedHe JjlabopaTOpHBIX pabor,
MPOBOAUMBIX  [I/Ii  KOHTPOJSi M  OLIeHKH, OCYILeCTB/sIeTCsl  yyaCTHUKaMHu
oOpa3oBaTe/lbHOTO TIpollecca HWCXOAs U3 0COOeHHOCTeM TUIaHUPOBaHUS U
ocHallleHusi KabuHera ¢usuku. Ilpu 3ToM obecreurBaeTcsi  OBJafieHUe
00yuarolMMHUCs YMeHUSIMU TIPOBOJWUTh KOCBEHHbIe H3MepeHUs], HCC/ieOBaHUs
3aBUCUMOCTeM (PU3MUYeCKMX BeIMUMH U TIOCTAaHOBKY OIBITOB 10 TIPOBEpKe
TIpe//I0XKeHHBIX THUTIOTe3.



Bosbilioe BHUMaHWe yensieTCsl peIleHUI0 pacyéTHbIX W KaueCTBEHHBIX
3aja4. [Ipy 3TOM /7151 pacuéTHBIX 3a/lau MMPUOPUTETOM SIBJSIFOTCS 3a/lauM C SIBHO
3a/jaHHON (hr3MUeCKol MO/Ie/bI0, TI03BOJISIONHE TIPUMEHSATh U3yUeHHbIe 3aKOHBI U
3aKOHOMEpPHOCTU KaK M3 OJHOTO pa3fiesia Kypca, TaK W UHTeTPUPYs 3HaHUS U3
pa3HBIX pa3/enioB. [si KaueCTBeHHBIX 3ajjau TIPUOPUTETOM SIBJISIIOTCS 3a/laHuUs Ha
o0bsicHeHHWe TIpOTeKaHWsl (U3UUeCKUX SIBJIEHWM M TIPOIIeCCOB B OKPY’KaroIlleu
KU3HU, TpeOyromre BbIOOpa (U3MUecKod MoOJend [ CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO K MaTepuaibHO-
TeXHUUEeCKOMY obecrieueHHI0 yueOHOro mpoljecca 0a30BbIM YpOBeHb Kypca
GbH3MKKM Ha ypOBHE cpeiHero obiriero o6pa3oBaHus [[OJDKEH U3yUaThCs B YC/IOBUSX
TpeIMeTHOTO0 KabuHeTa (H3WKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KabOWHeTa
TIpeIMETOB eCTeCTBeHHO-Hay4YHOTO I[WKjaa. B kKabuHeTe (GU3MKU [AO/KHO OBbITH
HeobxonuMoe JlabopaTopHoe 000py/OBaHUWe [Ji BBIMOTHEHUSI YKa3aHHBIX B
rporpamMMe 10 (pu3HKe yUeHHUeCKHX MPaKTHUeCKUX paboT M 1eMOHCTpaI[iOHHOE
obopyioBaHUe.

HdemoHcTpalioHHOe 0b6opyzoBaHue (OpPMUPYeTCs B COOTBETCTBUU C
MIPUHLIATIOM MUWHMMAJIbHOM  [IOCTaTOYHOCTM U obecrieurBaeT TOCTAHOBKY
TIEePEeUNC/IEHHBIX B TIporpaMme I10 (H3MKe K/IFOUEBBIX JAeMOHCTpALdid IS
WCC/IeJOBAaHUSI ~ M3yYaeMbIX SIBJIEHWA U TPOIIECCOB, AMITUPDUUECKUX U
dbyHIaMeHTa/IbHbIX 3aKOHOB, UX TeXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe o00Oopy/0oBaHHWe [Ji YUeHHUYeCKUX TMpaKTUUecKux paboT
dopMUpyeTcsi B BHle TeMaTHUeCKMX KOMITJIEKTOB W 00ecrieurBaeTcss B pacuére
OJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTtuueckrde KOMILIEKTEI
nabopaTopHOTO 000pYy/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HA KOMIIJIEKCHOM
WCTO/Tb30BaHNUM aHAJIOTOBBIX U LIM(POBBIX MPUOOPOB, a TakKKe KOMITbIOTEPHBIX
HM3MEePUTE/IbHBIX CUCTEM B BU/Ie ITU(POBBIX Tab0paTOpHii.

OCHOBHBIMH T1e/IIMU U3y4eHust (GU3UKHU B 0011IeM 00pa30BaHUU SBISIFOTCS:

* (QopmupoBaHHe HHTepeca W CTpPeMJieHHs OOyYaroIMXCsi K HaydHOMY
W3y4YeHUI0 TPUPOJbl, Pa3BUTHE WX WHTE/UIEKTyaJbHbIX U TBOPUYECKUX
CIIOCOOHOCTeI;

® pa3BUTHE MPEJCTAB/IEHNH 0 HAyYHOM MeTo/le TI03HaHUs ¥ (hOpMUpOBaHMe
WCCITeJOBATe/TbCKOTO OTHOIIIEHHS K OKPY/KarOIIUM SIBJIEHHSIM;

* (opmupoBaHHe HAyYHOTO MMPOBO33DEHMS] KakK pe3y/bTaTa H3y4deHUs
OCHOB CTPOeHUs MaTepuH U QyHAaMeHTaTbHBIX 3aKOHOB (DU3UKUY;

* (QopmupoBaHuWe yMeHUM OOBSICHATH SBJIEHUSI C  UCIOJb30BaHUEM
bu3nuecKrx 3HaHUM U HayUHBIX /10Ka3aTe/bCTB;

e (opmupoBaHHe MpeCTaB/leHUH O PoMM (PU3UKA [Ji Pa3BUTHS APYTUX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.



HocTkeHne 3TUX 1jefieid obecrieunBaeTcs pellieHHeM C/IeyIOIMIUX 3afiau B
ripoljecce u3yueHust Kypca GU3MKU Ha ypOBHe cpeZiHero obiijero obpa3oBaHus:

* rmpuobpeTeHre  CUCTeMbl  3HaHMM 00  obOmmx  (u3UUeCKUX
3aKOHOMEpPHOCTHX, 3aKOHax, TeOpUsX, BKJ/TFOUas MeXaHHKY,
MOJIEKYJIIPHYHO  (PU3WKY, 37€KTPOJJMHAMUKY, KBaHTOBYI (U3UKY U
3/71eMeHTbI aCTPO(PU3UKY;

* (opMHpOBaHUEe YMeHUM TIPUMEHSTh TeopeTUUeCKHWe 3HaHusd [/
o0bsicHeHUsT (PU3MUECKUX SBAEGHWW B TpUpoie W [Jid TIPUHSATHUSA
TpaKTUYeCKUX pellleHuH B MOBCeAHEBHOMW JKU3HMY;

® O0CBOeHHWe CIIOCOOOB pellleHUs] Ppa3/MyHbIX 3a/lad C $BHO 3a/laHHOM
¢bu3nueckoi MoOAeNbl0, 3a/lau, TMOJpa3yMeBalolUX CaMOCTOsITebHOe
co3JjaHue (pu3nUecKor MoZie/iu, aieKBaTHOW YC/IOBHUSIM 3a/lauy;

® TIOHMMaHWe (U3UYECKUX OCHOB WM MPUHIMIIOB JE€HCTBUS TeXHUUECKHUX
YCTPOUCTB U TEXHOJIOTMUECKHUX TMPOL[eCCOB, UX BUSHUS Ha OKPY’KarOIYI0
Cpeny;

® OBJIa/leHMe MeTO/laMd CaMOCTOSITe/IbHOTO TUIAHUPOBAHUSI U TPOBeJeHus
(bur3UUeCcKuX 3KCIepUMEHTOB, aHaju3a M UHTepripeTaluu UH(GOpPMaLUU,
orpejeneHus JOCTOBEPHOCTH TMOJIyYeHHOTO pe3y/ibTaTa;

® (CO3/laHUe YCJIOBUM /i1 Pa3BUTUSI YMEHUN MPOEKTHO-UCCIIe/I0BATe/IbCKOM,
TBOPYECKOU [1eATe/IbHOCTH.

Ha wu3yuenuwe ¢u3vku (6a30Bbli ypOBeHb) Ha YpPOBHe CpeJHEro oO0IIero
obpa3oBaHust otBoAUTCs 136 yacoB: B 10 kiacce — 68 uacoB (2 yaca B Heie/i0), B
11 knacce — 68 yacos (2 yaca B HeJleJli0).

[TpegnaraeMerii B TiporpamMme 1o (¢u3MKe TiepeueHb J1laOOPATOPHBIX U
MIPaKTUUeCKUX pabOT sIB/IeTCS pPeKOMEeHOBaHHBIM, YUWTe/lb Je/laeT BbIOOD
TpoBeJieHUsT J1abopaTOpPHBIX pPAabOT U OMBITOB C YUETOM WHUBUAYaTbHBIX
0cobeHHOCTel 00yUaroUXCs.



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 W TeOpUM B MpPOLIeCCe TI03HAaHWSA TPUPOJBL.
OKCIepyMeHT B (PU3KKe.

MogpenvpoBanue (U3MYeCKUX SIBJIEHWM U mpoleccoB. HayuHble ruUmoressl.
dusnueckre 3aKOHbI U Teopuu. ['paHULIbI TPUMEHUMOCTU (DU3MUYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Posib 1 mMecTo Qu3vMku B (POPMUPOBAHUM COBPEMEHHOW HAay4YHOW KapTUHBI
MHpa, B IPaKTUYECKOU [1eATe/IbHOCTH JIFOJIeN.

LlemoHcmpayuu

AHanoroBble U 1[MGpOBble H3MepUTebHbIe TPUOOPHI, KOMITbIOTEPHBIE
JaTYUKU.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

MexaHuyeckoe aABWKeHUe. OTHOCUTE/IbHOCTh MeXaHWUYeCKOro [IBM)KEeHUs.
Cucrema orcuéra. Tpaekropusi.

[TepemelileHHe, CKOpPOCTb (CpefiHsIA CKOpPOCTb, MIHOBEHHasi CKOPOCTb) U
yCKOpeHHe MaTepuaqbHOM TOUKM, WX MPOEKIIMM Ha OCH CHUCTeMbI KOOp/MWHAT.
CroxkeHue riepeMelleHU U CJI0)KeHWe CKOPOCTEM.

PaBHOMepHOe M paBHOYCKOpPeHHOe TIpsSIMOIMHelHOoe [BkKeHHe. I'paduku
3aBUCMMOCTU KOOpPJWHAT, CKOPOCTH, YCKOpDeHMs, MNYyTH U [epeMelleHus
MaTepyaJbHOW TOUKU OT BpeMEeHH.

CBobOoHOe TIafieHre. Y CKopeHre CBOOOIHOTO Ma/IeHusl.

KpuBonvHeniHoe  ABwkeHue. [IBwkeHWe  MaTepUaJlbHOM TOYKU MO
OKPY>KHOCTHU C TIOCTOSTHHOM 10 MOAYJIFO CKOPOCTBIO. ¥YT/I0Basi CKOPOCTb, JIMHEWHast
ckopocTb. [Teprog u yactoTa obpairjeHus. [leHTpocTpeMUTeTbHOE YCKOPEHHE.

TexHUuyecKre yCTPOMCTBA M TMPAKTUYECKOe TIPUMEHEeHHWe: COUAOMETD,
JIBIJKeHVe CHapsi/i0B, LIeTIHbIe ¥ peMEHHbIe Tiepejauu.

LlemoHcmpayuu

Mogenb cucTeMbl OTCUETa, WUIKOCTPALIUS KMHEMaTUUeCKUX XapaKTepPUCTUK
JIBHKEHUS.

[Tpeobpa3oBaHue ABMKEHHUI C UCTIO/Ib30BAHHUEM TTPOCTHIX MEXaHHU3MOB.

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

HaOsojeHre [BW)KeHUsI Tejla, OpOIIEHHOTO TIOJ, YI7IOM K TOPHU30HTY U
TOPU30HTAJILHO.



V3mepeHue yckopeHHsi CBOOOAHOTO TafleHusl.

HamnpasyieHne CKOpoCTU NpU ABUKEHUHU 10 OKPY>KHOCTH.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHne HepaBHOMEPHOTO ABW)KEHHUS C Lie/IbI0 OrpejiesieHuss MCHOBEHHOU
CKOPOCTH.

VccnenoBaHWe COOTHOLIEHUSI MeXKAYy IMyTSIMH, TPOWJ€HHBIMU TeJIOM 3a
1oc/ieJoBaTe/IbHble  paBHbIE TMPOMEXYTKU BpeMeHM TIIpU PaBHOYCKOPEHHOM
JBIDKEHUM C HayaJbHOM CKOPOCTBIO, PAaBHOW HY/JTIO.

N3yueHne 1BM>KeHUs LIapUKa B BA3KOU KUIKOCTH.

V3yyeHue ABM>KeHUs Tesa, OpOILIeHHOTO TOPHU30HTa/IbHO.

Tema 2. Junamuka

[Ipyniun ~ oTHocuTenbHOCTA  ['amunesi.  IlepBbii  3akOoH  HbrOTOHa.
NHepryanbHble CUCTeMBbI OTCUETa.

Macca Ttena. Cuna. [lpunHiun cynepno3uiuui cuia. Bropoi 3akoH HbroToHa
[/ MaTepyaJbHOM TOYKU. TpeTui 3aKkoH HbIOTOHA /111 MaTepuaibHbIX TOUEK.

3aKOH BceMUpHOro TArotenusi. Cuna Tsokectd. [lepBasg KocMuueckas
CKOpOCTh.

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

Tpenue. Bugpl TpeHus (MOKOs1, CKObXeHUs1, KaueHus1). Cuia TpeHusi. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIb)KeHUsI U CUjia TpeHus TMoKosi. KoadduiiveHT TpeHwUs!.
Cwusa compoTHUB/IeHUS TIPU ABVWKEHUU TeJsla B XKUAKOCTU W/ rase.

[ToctynaTesibHOe U BpalllaTesbHOe ABMKeHHe abCOMI0THO TBEPOTO TeJa.

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

TexHUyeckre yCTPOUCTBA M TIPaKTUYeCKOe TMpHUMEHeHWe: TOALIUITHUKH,
[IBUKeHHWe UCKYCCTBeHHBIX CITyTHUKOB.

LemoHcmpayuu

fABnenue uHepLUU.

CpaBHeHVe MacC B3aUMOJEeUCTBYIOLLINX TeJl.

BTtopoii 3akoH HbtoTOHa.

W3mepeHue cuil.

CrioxxeHue CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT ZeOpMaLvu.

HesecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHMe CWJ TPeHUS TI0KOST, KaUeHUsI U CKOJIb)KeHUSsI.

YcnoBus paBHOBecust TBEpAOro Tena. Buibl paBHOBeCHs.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

M3yyeHue aBr>KeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



WccnenoBaHue 3aBUCUMOCTH CWJT YIIPYTOCTH, BO3HUKAIOLIMX B TMPY>XUHE U
pe3uHOBOM o0paslie, OT UX AedopMariuu.

VccnepmoBaHve yCnoBUM paBHOBECHS TBEPAOrO Tesla, WMEROLIEro 0Ch
BpalljeHusl.

Tema 3. 3aKoHbI COXpAHEHUS1 8 MEXAHUKe

NmMnynbc MaTepuasbHOW TOYKM (Tesa), CHUCTeMbl MaTepHUalbHbIX TOYEK.
WMriynbC cUbI ¥ U3MEHeHWe WMITy/bCa Tefa. 3aKOH COXpaHeHUs WMITy/ibCa.
PeakTuBHOE BUXKEHMe.

Pabora cusibl. MOIIHOCTh CUJTBIL.

KuHeTnyeckasi sHeprusi MaTepuarbHOM TOUuKHM. TeopemMa 00 W3MeHEHUU
KUHEeTUUeCKOU SHePTUu.

[ToTeH1ManbHast JHeprusi. [ToTeH1ManbHast 3Heprus ynpyro
nedOopMHUPOBAaHHOM  TPY>KUHBbI.  [loTeHI[Ma/bHas  SHEprusi Tefa  BOMM3U
TIOBEPXHOCTU 3eMJIU.

[ToreHlManbHBIE W HeMNOTeHIWMa/bHble  cuibl.  CBs3b  pabOTHI
HeToTeHIUalbHbIX CUJI C W3MeHeHWeM MeXaHWUeCKOW SHepPruu CUCTeMbl TeJl.
3aKOH COXpaHeHUsI MeXaHUUeCKOW SHePruHu.

Ynpyrue v Heyripyrve CTOJIKHOBEHMS.

TexHUUeCcKue yCTPONCTBA M TpaKTUUeCcKoe MpUMeHeHWe: BOJOMET, KOIEp,
TIPY>KWHHBIM NIUCTOJIET, IBU)KEHUe paKeT.

LlemoHcmpayuu

3aKOH COXpaHeHH!sI UMITy/IbCa.

PeakTuBHOe /IBI>KEHUe.

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

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

V3yyeHre abCOMIOTHO HEYNPYroro yapa C MOMOIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

ViccnenoBanue CBsi3u pabOTHI CU/IBI 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)KE€HUSI MOJIEKY/ISIPHO-KUHETUUEeCKON TeOpHUH U UX OIbITHOE
obocHoBanue. bpoyHoBckoe gaBwkenue. [Tuddysusa. Xapakrep ABWKEHUS W
B3aMMOJEMCTBUSI 4YacTHL] BelecTBa. Mojenu CTPOeHMUs] Tras30B, >XUAKOCTEH U
TBEP/IBIX TeT U 00bsICHEHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX Mozesieii. Macca u
pa3Mepsl mosiekysi. Komnyectso BeijectBa. [loctosgHHas ABorazpo.

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



Mogens wupeanbHOoro rasa. (OCHOBHOe ypaBHeHMEe  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMOTHas TemriepaTypa Kak Mepa
CpefiHeM KWHETUUeCKOW SHepruu TerviOBOro JBW)KeHWs1 uvactul] rasa. Illkana
temriepatyp KenbBrHa. ['a30Bble 3aKOHBI. YpaBHeHUe MeHpeneeBa—KiiarenpoHa.
3akoH [lanbToHa. M30mporjeccel B M/jeaJbHOM rase C MOCTOSIHHBIM KOJIMYeCTBOM
BelljecTBa. ['paduueckoe mnpejcTaB/ieHre W30MPOLECCOB: H30TepMa, M30X0pa,
n3o0apa.

TexHUuyeckue yCTPOMCTBA UM MPAKTAUYECKOe TPHMEHeHue: TepMOMeTp,
b6apomeTp.

LlemoHcmpayuu

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

OnbIThI TI0 AU PY3UU XKUAKOCTEN U ra3oB.

Moienb OpPOYHOBCKOTO JBHKEHMUS.

Mogens onbita LlTepHa.

OnbITHI, [IOKa3bIBaroIIMe CyILleCTBOBaHUE MEKMOJIEKYJIIPHOTO
B3aUMO/ZEMCTBUSI.

Mopenb, WTHOCTPUPYHOLLIas IPUPOY AaBJIeHUs ra3a Ha CTEHKU COCYZa.

OnbIThl, WUTIOCTPUPYIOIIME YpaBHEHWE COCTOSIHUS WZeasbHOTO Tasa,
M30I1POLIeCCHI.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

OrnpeziesieHVe Macchl BO3AyXa B K/JaCCHOM KOMHaTe Ha OCHOBE M3MepeHUH
00BEMa KOMHATHI, ZIAB/IEHUSI U TeMIIepaTyphl BO3/[yXa B HEM.

WccnenoBanue 3aBUCMMOCTUA MeXAY MapaMeTpamMy COCTOSIHUSI Pa3PeXKeHHOT 0
rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepMoauHaMuueckasi cucteMa. BHYTpeHHsI1 5HepPrusi TepMoOJMHAMUYEeCKOU
CUCTeMbI U criocobbl eé n3MeHeHUst. Ko/uecTBo TeryioThl ¥ paboTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  MJeajbHOTO  rasa. Buabl  Teruionepeiauw:
TeIJIONPOBOAHOCTb, KOHBEKLIUS, U3/lyueHue. YenbHas TelyIOEMKOCTh BellleCTBa.
KosmuecTBO TerioTel NpU Temionepeayve.

[TonssTie 006 aguabatHoM Tiporjecce. [lepBbIi 3aKOH TepMOAWHAMUKH.
[IpumMeHeHVe TIepBOr0 3aKOHa TePMOJWHAaMUKM K u3onpoueccaMm. ['paduueckas
WHTeprpeTalys paboThI rasa.

BTopoii 3akoH TepMoHaMUKA. Heo6paTUMOCTh MPO1IeCCOB B TIPUPO/IE.

TeryioBble  MammHbl.  [IpUHUMOBI  AEMCTBUST  TEIVIOBBIX  MalllMH.
[Tpeobpa3oBaHusl 3HEPrMM B TeIJIOBbIX MaliMHaxX. Ko3dduieHT Tose3HOro
JedCcTBUsl TeryioBoM MamuHbl. [lukn KapHo u ero ko3d@uijveHT MoJie3HOTO
JercTBUs. DKOJIOTHUECKHe TPO6/ieMbl TETIOHEPTeTUKH.



TexHUuyecKrWe YCTPOMCTBA W TMPAKTUYECKOe T[pHMeHeHue: [BUraresib
BHYTPEHHEr0 CropaHusi, ObITOBON XOMOAW/IbHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3meHeHrie BHyTpeHHEeW 3HepruM Tejla TIPA COBEPIIEHWH pPabOThHI: BBLIET
npoOKy 13 OyTBIIKK TI0f [eHCTBHEM CXKAaTOro BO3[yXa, HarpeBaHue 3¢upa B
NaTyHHOU TpyOKe MyTéM TpeHUs (BUIe0ZieMOHCTpaLIys).

V3meHeHMe BHyTpPeHHeW SHepruu (TeMIriepaTyphbl) Tejla Py Terviornepejaye.

OneIT 10 aAWabaTHOMY pacCIIMpeHHI0 BO3AyXa (OIBIT C BO3AYIIHBIM
OTHUBOM).

Mojien mapoBoi TypOUHBI, ABUraTesisi BHyTPEHHEro0 CropaHusi, peakTUBHOI'O
JIBUTATeJIsl.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

N3mepenue yzielbHOM TETITIOEMKOCTH.

Tema 3. Azpezamubie cocmosiHusi eeujecmea. Pazoebie nepexoobl

[Tapoobpa3oBaHue U KOHAeHcarus. VicriapeHue u KureHue. AOGCOMIOTHas U
OTHOCHUTe/IbHAasl BJI&YKHOCTb BO3AyXa. HacelleHHbIM Tmap. YgenpHas TeruioTa
rapoo6pa3oBaHusi. 3aBUCUMOCTb TeMTIepaTypbl KUTIEHUs OT /laBJieHUsI.

TBépgoe Tesno. Kpucranimueckue U amop(Hbie Tesla. AHU30TPOIMS CBOMCTB
KpucTta/uioB. Kugkue Kpuctawibl. CoBpeMeHHble MaTepuasbl. IlnaBneHve wu
KpUCTastu3alus. Y aeabHas TerioTa riasaeHus. Cybmmariusi.

YpaBHeHHe TeryioBoro OanaHca.

TexHUUeckue yCTPOMCTBA M TIpaKTUYeCKOe TMpHMEHeHWe: TUTPOMETp H
TICUXPOMETP, KaJIOpPUMETP, TEXHOJIOTUM TOTyUeHUs] COBPEMEHHbBIX MaTepuasioB, B
TOM UHMCJ/Ie HAHOMAaTeprasoB, U HAHOTeXHOJIOTHH.

LlemoHcmpayuu

CBolCTBa HACBIIEHHBIX MTApOB.

KuneHnue rpy noHWKeHHOM [1aBJIeHUH.

Crioco0Obl U3MepeHus B/IaXKHOCTH.

Habsro/ieHre HarpeBaHUs U TI/IaB/IeHMsI KPHUCTa/I/TMUeCKOTO BellecTBa.

[eMOHCTpaLUs KPUCTAIOB.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

V3mepeHnie OTHOCUTE/ILHOM BJIaYKHOCTH BO3/yXa.

Pa3zpen 4. JneKTpoguHaMHKa
Tema 1. dnekmpocmamuka
OneKTpu3auus Tel. OJIeKTPUYeCKWW 3apsf. [IBa BHa 3/IeKTPUYECKUX
3apsifioB. [IpOBOAHMKM, AW3EKTPUKU W TIOJYIIPOBOJHUKU. 3aKOH COXpPaHeHUs
5JIEKTPUYECKOro 3apsza.
B3aumogerictBue 3apsifioB. 3akoH KynoHa. ToueuHbId 3/1eKTPUYEeCKUAN 3apsif.
OJiekTpyuueckoe rmosie. Hanpsok@HHOCTb — 3/IeKTpUUYecKoro 1ojd.  IIpuHomn



CyNeprHo3vLIUA 37eKTPUYeCKUX Toser. JIMHUKM HarnpsyKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cun  anekTpoctatuueckoro  mosisi.  [loTteHiuan.  Pa3HOCTB
NoTeHMaoB. [IpOBOAHUMKM Y [USJIEKTPUKKA B  3JI€KTPOCTaTUUYeCKOM TIOJIe.
visanekTprueckasi IPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZleHcaTop. D/1eKTPOEMKOCTh TJIOCKOTO KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUuyecKre YCTPOMCTBA M MPAKTUUYECKOe TMpPHUMEHEeHHue: 3JeKTPOCKOI,
9/IEKTPOMETpP, 3JIeKTpOCTaThuecKasi 3alliuTa, 3a3eM/eHue 37eKTPOnpubopoB,
KOH/IeHCaTop, KOMUPOBa/IbHBIN armfapar, CTPyHHbIN TIPUHTEP.

LemoHcmpayuu

Y CTpOWCTBO M TIPHUHLIMII e CTBUS 3/IeEKTPOMeTpa.

B3avmMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DJIeKTprUUeCcKoe 110Jie 3apsKeHHBIX TeJl.

IIpoBOIHUKH B 3/1IEKTPOCTAaTUUECKOM I10JI€.

OJ1eKTpocTaThyeckas 3allura.

[V3neKTprKY B 3/1IEKTPOCTaTAYECKOM MOJIe.

3aBUCHMMOCTb 3JIEKTPOBMKOCTM IIJIOCKOTO KOHJeHcaTopa OT IUIOL{aJuv
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U [NJIEKTPUUYECKOW MPOHULIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

W3mepeHue 3/1eKTPOEMKOCTH KOH/|€HCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuydeckull mok. Toku @ pa3auuHbIX cpedax

ONeKTPUUeCKUHA TOK. YC/IOBUSA CYLeCTBOBAHUS 3J€KTPUUECKOr0 TOKa.
Ncrounvku Toka. Cuna Toka. I1oCTOSSHHBIM TOK.

Harpsokenue. 3akoH OMa /151 yyacCTKa LieTi.

O/IeKTpUUecKoe COIPOTUB/IEHVe. Y[le/lbHOe CONpPOTHB/IEHUEe BellecTBa.
[TocnepoBaTenbHOe, Napasie/ibHOe, CMeLllaHHOe CoeMHeHUe IIPOBOJHUKOB.

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

OJIEKTPOABWIKYLLIAsE CWJIa U BHYTPEHHee COIPOTHB/IEHWE MCTOYHMKA TOKa.
3akoH OMa /151 TTIOTHOU (3aMKHYTOW) 3/1eKTpUUeCcKou 1ienu. KopoTkoe 3amMbIKaHue.

ONeKTpOHHas ~ MNPOBOJWMOCTb  TBEPABIX  METa/VIOB.  3aBUCUMOCThb
CONPOTHBIIEHUS] MeTaJ/IJIOB OT TemIiepaTypbl. CBepXIIPOBOJUMOCTb.

DeKTpUUeCcKri TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

[TonmyripoBOgHUKH. CobcTBeHHas 151 rp¥MecHast MPOBOJUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrpoBoAHUKOBBIE TIPUOOPHI.

ONeKTpUYecKMi TOK B  pacTBOpaXx M  paciylaBaX  3JIeKTPOJIUTOB.
O/IeKTpOIMTUYeCcKas AUCconuaLys. JIeKTPOJIU3.



OneKTpuueckud TOK B raszax. CamMOCTOSTeNbHBIM UM HeCaMOCTOSITebHBIN
pa3psaa. MosHus. [11a3ma.

TexHUuyeckre yCTPOMCTBA M TMpPaKTMUYeCKOe MpUMEHeHWe: aMIlepMeTp,
BOJIbTMETP, peoCTaT, WCTOUHHMKU TOKAa, 3JieKTpOHarpeBareslbHble TPUOODHI,
3/IEKTPOOCBETUTE/IbHbIE TIPUOOPEI, TEPMOMETP COTIPOTHB/IEHUS], BaKyyMHBIN U0/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA U0/, Ta/IbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTbI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTNPOTHUBJIEHUSI LUIUHAPUYECKHUX TPOBOJAHUKOB OT [IJIUHBI,
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 TEMIEPATYPBIL.

IIpoBOAMMOCTE 3/1€KTPOJIUTOB.

W ckpoBoit pa3psifi 1 NpOBOJMMOCTb BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

N3yueHne cMelaHHOTO COeJUHEHUST PE3UCTOPOB.

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

HabmtozeHue 3/1eKTposu3a.

MexnpegMeTHbIe CBS3H

N3syuenue kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIeCcTBSeTCs C
YU4ETOM COZiep)KaTebHbIX MeXXIIpeAMETHBIX CBsi3eld C KypcaMd MaTeMaTWKH,
buonoruu, XUMUH, reorpadyy ¥ TEXHOJIOTHH.

MedcnpedmemHble noHsimusi, CBsI3aHHbIe C U3y4YeHHMEM MeTOJ0B Hay4HOIO
TO3HAHWs: sIBJIeHWe, Hay4Hbld (akT, rumore3a, (u3uyeckasi BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHue, MO/iefTb, N3MepeHHe.

Mamemamuka: pellleHMe CUCTeMbl ypaBHEHUW, JWHeWHass QyHKIuS,
napaboJia, Turepbosa, ux rpadyuky ¥ CBOMCTBA, TPUTOHOMETPUUECKHe (DYHKITUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOe TOXAECTBO,
BEKTOPBI U UX MPOEKLIMM Ha OCH KOOP/IMHAT, CJI0XKEHHE BEKTOPOB.

Buonozus: MexaHUueckoe [BWXeHUEe B >KUBOM mpupoze, auddysus, ocMoc,
TeTI000MeH JXKMBBIX OPraHU3MOB (BHBI TEIUIONEpeau, TeTJIOBOe PAaBHOBeCHe),
3JIeKTPUYECKUE SIBJIEHUS B XKUBOU TIPUPOJE.

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



ra3oB, 3/IeKTpUUYECKHWe CBOMCTBA MeTAa/IJIOB, 3/I€KTPOJUTHUYECKas AUCCOLMALus,
rajibBaHUKa.

T'eoepacpus: BMay)KHOCTb BO3/[yXa, BETPbI, 0apOMeTp, TEpPMOMETP.

TexHonozusi: TipeoOpa3oBaHUe [BW)KEHUN C HCTIOb30BaHHEM MeXaHW3MOB,
V46T TpeHUsi B TeXHUKe, TMOJIIUITHUKY, WCIO0/Ab30BaHUe 3aKOHa COXPaHEeHUs!
UMITy/ibCa B TeXHUKe (pakeTa, BOJAOMET U JpYyrue), ABUraTellb BHYTPEHHEro
CropaHus1, TlapoBasi TypOWHa, OBITOBOM XOJOJWU/IbHUK, KOHAUIIMOHEDP, TeXHOIOTHH
MOJIydyeHUs COBPEMEHHBIX MaTepuajioB, B TOM UHCJAe HaHOMaTepuajioB, W
HAHOTeXHOJIOTHH, 3J/IeKTPOCTaTHUecKasi 3all[uTa, 3a3eM/eHHe 3JIeKTpPOorpubopoB,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe nipubOopkI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPEI, ralbBaHHKa.

11 KJIACC

Pa3pen 4. JinekTpoguHaMuKa

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

[TocTosiHHble ~ MarHuUTHl.  B3aumozelcTBHe  TOCTOSIHHBIX ~ MarHWTOB.
MarnutHoe mione. Bektop MarHuTHOM WHAYKUWMW. [IpyHIMO Cyneprno3uiuu
MAarHUTHBIX MoJied. JIMHUM MarHUTHOM WHAYKLMU. KapTuHa JMHUA MarHUTHOU
VH/YKLAU 110J151 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. B3arnmoaenicTBue MPOBOJAHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJy/Ib U HaripaBJieHUe.

Cwuna JlopeHija, eé MOAY/b U HaripaB/ieHUe. [IBrKeHre 3apsKeHHOM YaCTHULIb
B OZIHOPOTHOM MarHUTHOM T10/1e. PaboTa cuibl JIopeHria.

SIBneHre 95/IeKTPOMarHUTHOW WHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
VHJYKLIUKU. OJIGKTPOJBWXKYILass CwWia WHAYKUWU. 3aKOH 3/1eKTPOMarHUTHOM
vHAayKuuu dapages.

BuxpeBoe 3ssiekTpuueckoe T1iosie. OIEKTPOABMXKYILasg CWla MWHAYKLUA B
TPOBO/JHUKE, IBMXKYILIEMCS TTIOCTYIIaTe/IbHO B OJHOPOJAHOM MarHUTHOM I10JI€.

ITpaBuso Jlenua.

NHAyKTUBHOCTb. fIB/eHWe CaMOUHAYKLUMU. OJIeKTPOABWKYLLas CuJia
CaMOUHYKLIUMU.

OHeprusi MarHUTHOTO TMOJIt KaTYLLIKK C TOKOM.

DJIeKTPOMAarHuTHOE T10JIe.

TexHWuyecKre YCTPOMCTBA U MPAKTAYECKOe TMpPHUMEHEeHHe: T[IOCTOSIHHbIE
MAarHuThl, 3/1IeKTPOMAarHuThl, 3JIeKTPOJBUraTe/lb, YCKOPUTE/NA 3JIeMeHTapHBIX
YyaCTUL], UHAYKLMOHHAS MeyYb.



LlemoHcmpayuu

OneIT OpcTea.

OTK/IOHEeHHe 3/IeKTPOHHOI0 IyUKa MarHUTHBIM I10JIEM.

JIvHAY UHAYKLMY MarHUTHOTO T10JIS1.

B3avmMogelicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBre cunbl JIopeH1ja Ha MOHBI JIEKTPO/IUTA.

SIBneHue 5/1eKTPOMarHUTHOW MHAYKLWU.

ITpaBusio JleHua.

3aBUCUMOCTb 3/71€KTPOJIBWKYILIEN CUJIbI UHAYKLUMKA OT CKOPOCTH HW3MEHEeHUs
MarHMTHOIO MOTOKa.

SB/eHre 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

KonebarenpbHass  cuctema. CBOOOJHBIE — MeXaHWUeCKHe  KojieOaHusl.
'apmoHuueckre Kosiebanus. Ilepuos, yactoTa, amruiMTyAa U (as3a KosnebaHUM.
[Ipy>KUHHBIN MasATHUK. MaTeMaTHUueCcKUil MasiTHUK. YpaBHeHUWe rapMOHWYeCKUX
Konebanwuii. [IpeBpaiijeHre 3HePTUX TIPU TaPMOHUUECKUX KOJieOaHUSIX.

KonebarenbHbiii  KOHTYp. CBOOOJHBIE 3/71€KTPOMarHUTHbIE KOje0aHWS B
WiealbHOM KoJjiebaTe/lbHOM KOHType. AHA/IOTUS MeXIy MeXaHUUeCKUMH |
3/IEKTPOMarHUTHBIMU  KojiebaHusmMu. Popmyna TomcoHa. 3akKOH COXpaHEHUS
SHEepPIUU B H/ea/lbHOM KoJiebaTeTbHOM KOHTYPe.

[TpencraBieHue O 3aTyxarolux KoneOaHUsX. BbIHYKeHHbIe MeXaHUUYecKue
KosniebaHusi. Pe3oHaHC. BbIHYK/IeHHbIe 3/1eKTpPOMarHUTHbIe KoJiebaHusl.

[TepemeHHbIM TOK. CuUHycOWJaNbHBIM TepeMeHHbIM TOK. MOIIHOCTh
NepeMeHHOr0 TOKa. AMIUIUTYJHOe W [elCTBYyIOlllee 3HaueHuWe CUIbl TOKa WU
HarpspKeHUsl.

Tpanchopmarop. TIponsBoAcCTBO, nepefiaua U MoTpebsieHye 3/1eKTPUUeCKOon
9Hepruu. JKOJorhYeckKre PUCKU TIPU MPOM3BO/ICTBe 37eKTpo3Hepruu. KysnbTypa
WCII0J/Ib30BaHUsI 3IeKTPOIHEPTUU B MTOBCETHEBHOM YKU3HHU.

TexHUUeCcKre YCTPOWCTBAa M TPAKTUYeCKOe NpUMeHeHHe: 3/1IeKTPUUYeCKUM
3BOHOK, reHepaTop MepeMeHHOr 0 TOKa, TMHUU 37IeKTporepe/au.

LemoHcmpayuu

ViccnemoBanuie TapamMeTpoOB KosieOaTe/lbHOM CUCTeMbI (TIPYKWUHHBIA HWIH
MaTeMaTU4YeCKU MasiTHUK).



Habro/jeHue 3aTyxaroIimux Koie6aHMi.

WccnenoBaHre CBOMCTB BBIHYKAEHHBIX KOieOaHHUM.

HabmozeHre pe3oHaHca.

CB000/IHBIE 3/IeKTPOMAarHUTHbIE KoiebaHMsl.

OcuuorpaMMel (3aBUCMMOCTH CHJIbI TOKA U HAalpsDKeHUs1 OT BPEMeHM) IS
3/IeKTPOMarHUTHBIX KOJleOaHUM.

Pe3oHaHC mpy TmoC/ejoBaTeIbHOM COEJVWHEHWH Pe3WCTOpa, KaTYLIKU
VH/JYKTUBHOCTH Y KOHJIEHCaTOopa.

Mopenb TMHUM 371eKTpOnepesaun.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

VccnemoBaHue 3aBUCUMOCTU TI€PUO/Ia MasbiX KojebaHU rpy3a Ha HUTU OT
JJTUHBI HUTU Y MacChl Ipy3a.

WccnenoBanre mnepeMeHHOrO TOKAa B LeNd W3  MNOCIeJ0BaTe/IbHO
COeIMHEHHBIX KOHZIEHCAaToPa, KaTyIIK/A U pe3ucTopa.

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

MexaHuueckue BOJIHBI, yC/IoBUA pacrnpoctpaHenus. [lepuoxa. CkopocTs
pacrpoCcTpaHeHusi W [JIMHA BOJHBL. [lomepeuyHble W TPOJOJIbHBIE BOJIHBL.
WNurtepdepeniys 1 qudpakiiyds MexaHu4eCcKUX BOJIH.

3ByK. CKOpOoCTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

DeKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUE€HUs] 3/IEKTPOMArHUTHBIX BOJIH.
B3avmuasi opuenTaius BektopoB E; B, V B syiektpomarHuTHOU BosiHe. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHHWe, TMpeioM/ieHue, Mospu3alus, Judpakius,
vHTepdepeHusa. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJTH.

[[Tkana >/1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B
TeXHHUKe U ObITY.

[IpyHLMIIBI paJuUOCBA3U U Te/leBUeHUs. Pagyonokanus.

ONeKTPOMAarHUTHOE 3arpsi3HeHre OKPY Karolllel Cpe/ibl.

TexHUuyeckre yCTPOWCTBA U TIPAaKTUUECKOEe TpPHUMEHeHHe: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTHMKA B TeXHWKe W MeJWLIMHe, pajap,
pPaZIMOTNIPUEMHUIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neys.

LemoHcmpayuu

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

Koneb6mtorieecst Teso Kak HCTOUHUK 3BYKa.

Habsto/ieHre oTpa)keHus U MpeioM/IeHUsi MeXxaHUUeCKUX BOJIH.

HabsroieHre nHTepdepeHIvy U Audpakiud MeXaHUUeCKHUX BOJTH.

3BYKOBOW pe30HAHC.

HabsrofjeHre CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAON U
YacToTOM KosiebaHUiA.



NccnenoBanue CBOWCTB 57IeKTPOMAarHuUTHBIX ~ BOJIH: OTpa’keHue,
TipesioM/IeHue, Nosipu3anus, Audpakuys, UHTephepeHLusl.

Tema 3. Onmuka

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

OTpakeHue cBeTa. 3aKOHbI OTpakeHHUs1 cBeTa. ITocTpoeHune nM300pa>keHUM B
TIJIOCKOM 3epKarie.

[TpenomsieHre cBeTa. 3aKOHBI TTPeJIOMJIEHUS CBeTa. AOCOJIIOTHBIN ITOKa3aTeslb
nipenomsienusi. IlosiHOe BHyTpeHHee oTpaxkeHue. IlpefieNlbHBIM YroJ TOTHOTO
BHYTPEHHEero OTPa’KeHUs.

IMucniepcus ceeta. CrioXkHBIN cocTaB 6enoro cBeta. LIBer.

Cobuparoriiie W paccevBaroijie JWH3bL. ToOHKasg JuMH3a. POKycHoe
pacCcTOsTHUe M OITHYecKash CWia TOHKOW JiMH3bl. [locTpoeHue n300pakeHU B
coOuparllyx ¥ pacceuBaroluX JuH3aX. PopMysia TOHKON JIMH3bI. YBeuueHue,
JlaBaemMoe JIMH30M.

[Ipegensl NpUMEHUMOCTH FeOMEeTPUYECKOW OINTHKH.

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

Mudpakuys cBeta. [IudpakiMOHHAs peIIETKA. YCI0BHE HaOMOmeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUd MOHOXPOMAaTHUYeCcKOro CBeTa Ha
MUA(PPaKIMOHHYIO PEellIETKY.

ITonsapusanus ceera.

TexHUuyeckue yCTPOWCTBA Y TIPAaKTUUECKOe TIPUMEHEeHWe: OUKH, JIyIa,
doToarmapaT, MNPOEKLMOHHBbIN arrmnapaT, MHWKPOCKOIM, TeJleCKOI, BOJIOKOHHas
OMTHKA, AU(PPaKIMOHHAs PeIllETKa, TOISPOU,.

LemoHcmpayuu

[IpsiMo/IMHEHOe pacrpoCTpaHeHue, OTPakKeHWe U TMpejioMJIeHue CBeTa.
OnTuueckuie IpuOOPHI.

ITontHOE BHYTpeHHee oTpakeHue. Mo/iesib CBeTOBO/A.

ViccnenoBanue CBONCTB M300paykeHH B JTMH3AX.

Mopgenu MUKPOCKOIIA, TeJIeCKOra.

HabsrojeHre nHTepdepeHIuy CBeTa.

Habmonenue audpakiyu ceeTa.

HabsroieHue aucrepcuu CBeTa.

[TonyueHue criekTpa € IIOMOLLBIO TIPU3MBL.

[TonyyeHue crieKTpa C MOMOILbIO AUGPAKLIMOHHON PeIIETKU.

HabsrojeHue nomnsipyu3aliiy CBeTa.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombl



W3mepeHue rokKaszaTesisi Mpe/ioM/IeHHsI CTeKIIa.
WccnenoBaHre CBOMCTB M300pakeHUH B TMH3aX.
HabrozeHure [ucnepcuu CBeTa.

Pa3zgen 6. OcHOBBI cieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH

['paHuibl  TIPUMEHUMOCTM  KJIaCCMYECKOM  MexaHuku.  [locTynatsl
CreLaJbHOW TeOpUM OTHOCUTETbHOCTH: WHBAPUAHTHOCTb MOAY/SL CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUI OTHOCHUTE/IbHOCTH DUHILTENHA.

OTHOCUTETLHOCTh OJJHOBPEMEHHOCTH. 3ame/j/iIeHre BPEMeHU U COKpallleHue
JUTUHBI.

OHeprusi U UMIMYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CBsI3b MaCChl C SHEpPruer U UMITYJIbCOM PeJIITUBUCTCKOM YaCTHULIbl. DHEPTUsi
TTOKOS.

Pa3gen 7. KBanToBas ¢u3mnkKa

Tema 1. 31emeHMbI KBAHMOBOL ONMUKU

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

OTkpbiTHe U uccnefoBanre Gpoto3ddekra. OmnbiThl A. I'. CTo/1eTOBa. 3aKOHBI
doTtoapdekra. YpaBHeHune IDuHIITEeMHA A8 (oTodPdekra. «KpacHas rpaHuia»
dboTosaddekTa.

HaBnenue cBeta. OmbiThl I1. H. JIeGezmeBa.

XuMHMUeCcKoe JelCTBHe CBeTa.

TexHWyeckue YCTPOWCTBA W TIpaKTUUeCcKoe TIpUMeHeHHe: (DOTO3/IeMeHT,
doromaTurK, conHeuHasi 6aTapesi, CBeTOUO/,.

LlemoHcmpayuu

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

WccnepnoBanue 3aKOHOB BHellHero (oTosddekra.

CaeToamof,.

CosHeuHasi OaTapes.

Tema 2. CmpoeHue amoma

Mopens atoma Tomcona. OnbiTel Pe3epdopga mo paccessHUMIO o -4acCTHL].
[TnanerapHas mogenb artoma. Iloctynatel Bopa. M3nyueHue u moOrJjoljeHUe
GOTOHOB MpU mMepexojie aTOMa C OJHOTO YPOBHSI SHEPrUM Ha Apyro. Bupsl
crieKTpoB. CrieKTp ypOBHelW 3HepPruu aroma BoA0po/a.

BonHoBele cBoricTBa yactull. BosHel e bpoiinis. KopnycKyJ/iipHO-BO/THOBOU
Ayasvsm.

CrioHTaHHOe U BbIHYXXIeHHOe 13/lyYeHUe.

TexHuueckue yCTpPOWCTBAa W TMPAKTUYECKOe TpPHUMEHeHUe: CIeKTpaJbHbIN
aHa/u3 (CreKTPOCKOI), jia3ep, KBAaHTOBBIM KOMITbIOTEP.



LlemoHcmpayuu

Mopens omnbita Pesepdopza.

OrnipejienieHye JyIMHBI BOJIHBI J1a3epa.

HabroieHue TiHeHYaThIX CTIEKTPOB HU3/TyUeHusl.

Jlazep.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

HabmroseHre THeMUaToOro CrieKTpa.

Tema 3. AmomHoe 510po

OKCIepUMeHTHI, [0Ka3bIBalolle CJI0KHOCTb CTpoeHus sapa. OTKpbITHe
paauoakTUuBHOCTH.  OmbiTel  Pe3epdopma 1o ompezeneHW0  COCTaBa
pafvioakKTUBHOTO wu3nydeHus. CpoiictBa anbda-, 0OeTa-, TaMMa-HU3TyueHHS.
BivsiHve pai0aKTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTKpbITHE TIPOTOHA W HeWTpoHa. Hyk/ioHHass Mozenb sijpa ['eiiseHbepra—
NBaneHko. 3apsaz sgpa. MaccoBoe unciio sigpa. M3oTomsl.

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

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

AnepHebie peakuuu. [lesieHue U cuHTe3 sifiep.

SnepHbiii peakTop. TepmosiiepHbli cuHTe3. IIpo0sieMbl W TI€PCITEKTUBBI
sIIePHOM SHEePreTUKU. DKOJIOTUUeCKHe acTeKThl siIePHOW SHePreTHUKH.

OJieMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pbl Hab/IrOIeHUST U perUCTPaLiUU 37ieMeHTapHbIX YaCTHLI.

dyHaMeHTa/IbHbIe B3auMO/elCTBUS. EAUHCTBO (hU3nueCcKor KapTUHBI MUpa.

TexHUUYeCKUe yCTPOWCTBA U MPAKTAUECKOe TIPUMEHEeHHe: [O3UMEeTp, KaMmepa
BusnbcoHa, siiepHbIi peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUMK MOHU3UPYIOLIUX YaCTHLI.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombl

WccnenoBanue TpeKOB yacTul] (110 TOTOBBIM (poTOrpadusim).

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

OTaribl pa3BUTUSA aCTPOHOMUU. [IpUKIagHOe U MUPOBO33pEHUECKOe 3HaueHue
aCTPOHOMUH.

Bup 3BésgHoro Heba. Co3Be3fusi, SIpKHe 3BE37bI, TJIAHETHI, WX BUAUMOE
JIBUKEeHUe.

CosiHeyHasi cucrema.

Connue. ConHeuHass akTUBHOCTb. McTouHuK 3Hepruu CosiHLUA U 3BE3[.
3BE3/Ibl, X OCHOBHBIE XapaKTEPUCTUKU. [luarpamma «CHeKTpalbHbIM KacC —
CBETUMOCTb». 3BE3[bl TJIaBHOM IM0OC/Ie40BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JJIs1 3BE3]] IJIaBHOM MOC/Iel0BaTe/bHOCTU. BHyTpeHHee CTpoeHue



3B631. CoBpeMeHHbIe Tpe/iCTaB/IeHNs O MPOUCXOXIEeHUU U 3BoyroLuyd ComHLa U
3BE3]1. JTarbl )KU3HU 3BE3/.

Mneunsii Ilyte — Hama [anaktvka. Ilonoxenve u aBwkeHue CosHIA B
lNanaktrke. Tunbl ranakTvk. PaguoranakTUKu U KBa3apbl. UEpHbIe bIPBI B si/Ipax
rajakTHK.

BcenenHas. Paciupenre BcenenHoii. 3akoH Xa60/1a. Pa3beranue ranakTHK.
Teopus bosblioro B3pbeiBa. PelMkTOBOE U3JlyueHue.

MacinitabHasi cTpyktypa BeenenHoii. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabntomeHusi HeBOOPY>KEHHBIM T71a30M C UCII0/Ib30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEeHUH [IJIs1 OTIpe/iesieHUsl T10J10’KeHUsT HeOeCHbIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBbIe co3Be3ust CeBepHOro MoJiyliapusi U sipKue 3BE3/bl.

Habmtonenus B Teneckon JIyHsl, TiiaHeT, Mieudoro ITyTu.

O0o01aroiiee MOBTOPEeHHE

Ponb ¢u3MKu U acTpOHOMHUM B SKOHOMMUYECKOW, TeXHOJIOTUYeCKOH,
COLIMA/IbHOM U 3TUYeCcKoU cdepax JesiTe/lbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
Y aCTPOHOMHU B COBPEMEHHOM HayYyHOM KapTWHEe MUpPa, PO/ib (PU3NUeCKOr Teopuun
B (OpPMHpDOBaHWU TIpeJCTaB/JeHUA O (U3MYECKOM KapTHHe MHUpa, MeCTO
¢du3nueckoi KapTUHBI MUpa B 00IIeM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX
Tipe/iCTaB/IeHUN O TIPUPOJeE.

MexnpeaMeTHbIe CBS3H

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

MedsicnpeomemHble noHsmMus, CBSi3aHHbIE C WM3Y4Y€HHWEM METOJ0B HAyUHOTO
MO3HAHWsA: SIBJIeHWe, Hay4Hbld (akT, rumoresa, (r3nyecKas BeJWUYMHA, 3aKOH,
Teopusi, Hab/roieHre, SKCIIepUMEHT, MO/ie/IMPOBaHue, MO/ieJib, U3MepeHHe.

Mamemamuka: pelieHde CUCTEMbl yPaBHEHUM, TPUTOHOMETPHUYECKHe
(YHKLUWW: CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOe
TOXX/|eCTBO, BEKTOPbl M UX MPOEKLIMA Ha OCH KOOPJWHAT, CJI0XeHHe BeKTOPOB,
TIPOM3BO/HBIE 37IeMeHTapHBIX (GYHKI[MHM, TPU3HAKU TI0/[00Ms Tpeyro/ibHUKOB,
oripeiesieHHe TIOL[AN TJIOCKUX (UTyp U 00bEMa TeJl.

Buonoeus: sneKTpuueckue siBJieHUs] B JKUBOM TpUpofe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KUBOM TIPUPO/ie, ONTUUECKHe sSIBJIeHUSI B )KUBOUW TMPHUPOJe, NeUCTBHE
paZiualivy Ha JKMBble OPraHU3MBI.

Xumus: CTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/JTMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHU3Mbl 00pa30BaHHsI KpUCTa/VIMUeCKOW pelIeéTKHU, CIeKTpaabHbIN
aHasus.



leoepachusi: MarHuWTHble TOAOCAa 3eMJd, 3a/eXXU MarHUTHBIX DY/,
dhoToChEMKA 3eMHOU MOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPSICEHUM.

TexHon02uA: JMHUM 371€KTpoMepesay, TeHepaTop MepeMeHHOro TOKa,
3/IeKTPO/IBUTaTe/b, WUHAYKIMOHHAs Tieub, pafiap, paJUONpPUEMHUK, TeeBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpoeKIMOHHBIA arrapar, BOJOKOHHAs OITHKa,
coyiHeyHasi barapesi.



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

OcBoenue yueOHoOro mpeaMera «®Pu3nka» Ha YpPOBHe cpegHero oOIIero
obpa3oBanus (0a30BbIM YPOBEHb) JO/DKHO 00eCITeurTh AOCTIKEHHE CJIeIYIOIUX
JTMYHOCTHBIX, METAIpeIMEeTHBIX U MPeJIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBHI

JINUHOCTHBIE pe3yJ/bTaThl 0OCBOEHUsI yueOHOTO rpeiMeTa «PU3MKa» [[OJIKHBI
OTpa)kaTb TOTOBHOCTb U CIMOCOOHOCTb OOyuYaromMxcs pPYKOBOJCTBOBATHCS
chopMHUpDOBaHHOM BHYTPEHHeM TMO3UI[Med JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHEeHTALlUM, TIO3UTHUBHBIX BHYTPEHHUX  YyOeXAeHWN, COOTBETCTBYIOIIUX
TPAJUI[MOHHBIM IIeHHOCTSIM DPOCCHUHCKOTO OOIIecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITa JeATe/IbHOCTH B TpOLieCCe peasr3aljii OCHOBHBIX HarpaBeHUM
BOCITUTATe/IbHOU /leSITeIbHOCTH, B TOM YMUCJIe B YaCTH:

1) rpaX/1aHCKOr0 BOCIMTAHUSA:

cchopMHUPOBAHHOCTb IPAYKAAHCKOM MO3UIIMK 00yUaroierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO ujleHa POCCUUCKOT0 00I1leCcTBa;

NIPUHATAE  TPAJUILIMOHHBIX  OOIjeuesloBeUeCKUX T'YMaHUCTHUECKUX U
JIeMOKPaTUUeCKHX 1[€HHOCTel;

TOTOBHOCTh BECTU COBMECTHYIO [IeiTe/TbHOCTh B MHTEpecax IPak/aHCKOIo
o0I111ecTBa, yuacTBOBaTh B CaMOYIIpaB/ieHUU B 06pa3oBaTe/IbHOM OpraHu3alyy;

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

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

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHMS:

c(hOpMHPOBaHHOCTb POCCHUMCKOU IPa’K/IaHCKOM WUJIEHTUYHOCTH,
NaTpUOTU3Ma;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

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

CIIOCOOHOCTh OlIeHHMBaTh CUTYal[Mi0 W TIPUHUMAThb OCO3HAHHBIE peIlleHHs,
OPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTHU, B TOM UMCJ/Ie B
JlesATe/IbHOCTU YUEHOTO;

0CO3HaHUe JIMYHOTO BK/1a/ja B IOCTPOEHUE YCTOWUMBOTO Oy 1yl1iero;

4) 3cTeTH4YeCKOro BOCIUTAHMSA:

3CTETUUECKOe OTHOIIIeHUe K MUPY, BK/IOUast 3CTeTUKY HayYHOTO TBOPUECTBa,
TIPUCYIIero (pU3nUeCcKou HaykKe;



5) TPyAOBOro BOCIUTAHMSA:

VMHTepeC K pa3/nuHbIM cdepam MpodecCHoHaTbHON JesiTe/TbHOCTH, B TOM
YKc/ie CBSI3aHHBIM C (DM3UKOU 1 TEXHHUKOH, YMEHHe COBEpIIIaTh 0CO3HAHHBIM BHIOOD
Oyayiei mpodeccuy ¥ peaM30BbIBaTL COOCTBEHHBIE KU3HEHHbIE T1/1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO0 U caM0O0Opa30BaHUIO B 00acTH
(U3MKKU Ha MIPOTSDKEHUH BCeM >KU3HU;

6) 3K0/I0ruH4ecKoro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTb 3KOJIOTUUECKOW KYJ/IbTYphbl, OCO3HaHHE T100a/bHOTO
XapakTepa 3K0JI0rH4eCcKUX mpob/iem;

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

paciliipeHue OrbITa JesiTelbHOCTA 5KO0JIOTUUeCKOW HamnpaB/JieHHOCTH Ha
OCHOBe UMEOIIUXCS 3HaHUM 10 (HHU3MKe;

7) 1eHHOCTH Hay4YHOr'0 IO3HAHMS:

chOpMUPOBAaHHOCTh MHPOBO33peHHs], COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (hr3MUeCKOUN HayKy;

OCO3HaHWe I[eHHOCTH Hay4HOM JesTe/llbHOCTA, TOTOBHOCTb B TIpOLjecce
n3ydyeHuss GU3MKU  OCYIIECTB/ATh  TMPOEKTHYHD W UCC/Ief0BaTelbCKYHO
NesiTeNTbHOCTh UHIMBU/IyabHO U B T'PYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs
Ba3oBble jloruyecKue JAeiiCTBHs:
caMoCTosiITe/IbHO ~ (OpMy/nMpoOBaTh W aKTyaqu3upoBaTh  mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpefiesiiTh 1IeJ [JIesiTeIbHOCTH, 3aJjaBaTh IapaMeTpbl W KPUTEPHUH UX
JOCTHKeHUS;
BLISIBJIIT ~ 3aKOHOMEPHOCTU W TMPOTUBOpPeuUrss B  pacCMaTpHUBaeMbIX
bur3UUeCcKuX sIBIeHUSIX;
pa3pabaThiBaTh IIaH pellleHusi MPo0eMbl C YUETOM aHaIu3a HUMEIOIUXCS
MaTepyaIbHBIX U HeMaTepUaabHbIX PeCypCOB;
BHOCHUTbH KOPPEKTUBHI B JleSITE/IbHOCTh, OlleHUBaTh COOTBETCTBUE pe3y/IbTaTOB
1]e/1siM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUN esiTeIbHOCTH;
KOODAWHUPOBaTh U  BBHITIOJMHATH paboTy B YC/IOBUSAX — peasbHOTO,
BHUPTYa/bHOT'O ¥ KOMOMHHMPOBAHHOTO B3aUMO/EeUCTBYS;
pa3BUBaTh KpeaTMBHOE MbIIIJIEHHE TIPY PelIeHNH XXU3HEeHHBIX MpobieMm.
Ba3oBble ucc/iejoBaTe/IbCKHe el CTBYS:
B/Ia/IeTb HayYHON TePMHUHOJIOTHeN, K/I0UeBbIMU TOHATHSIMH W MeTO/aMu
bu3rMuecKol HayKu;



B/Ia/IeTh HaBbIKaMU yueOHO-HMCC/Ie[I0BaTeIbCKON U TIPOEKTHOM [1esITe/TbHOCTH
B 00/1acTH (PU3UKH, CITOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOMCKY
METO/IOB pellleHHs 3afiau (HU3UUeCKOTO COJepsKaHUs, MPUMEHEHHWIO Pa3/InYHBIX
METO/IOB TTO3HAHHSI;

BIQJIeTh BHUAAMHU [JeSTeJbHOCTH TIO TIOJIyUeHWI0 HOBOTO 3HAHUS, €ro
WHTeprpeTaluy, TpeoOpa30BaHUI0 U TIPUMEHEHWIO B Pa3/IMUHBIX yueOHBIX
CUTYaI[USX, B TOM UHCJIe TIPU CO3/IaHUM YUeOHBIX TIPOEKTOB B 00/1aCTH (DU3HKH;

BBISB/ISSTH TPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/M3UpOBaTh 3ajauy,
BBI[BUTATh THUIOTE3y €€ pelleHus], HaXOAWUTb apryMeHThbI [/ ZJ0Ka3aTelbCTBa
CBOUWIX YTBEePXK/I€HUH, 3a/laBaTh TlapaMeTPhbl U KPUTEPUH PeIIIeHus];

aHa/IM3UPOBaTh TIOMTyYeHHble B XOZle pelleHus 3a/laud  pe3y/bTaThl,
KPUTHUECKU OLIeHWBAThb WX JIOCTOBEPHOCTh, TIPOrHO3UPOBATh U3MeHeHre B HOBBIX
yCJIOBUSIX;

CTaBUTL U (HOPMY/JIUPOBaTh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbHOU
NesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (PU3UKUY;

JlaBaTh OL[EHKY HOBLIM CUTYAI[UsIM, Ol[eHUBaTh MPHUOOPETEHHBIH OIIBIT;

yMeTb TI€PEHOCUTh 3HaHUS TI0 (QU3MKe B TPAKTUUECKYI0 00J1acTh
JKU3He1esTe/IbHOCTH;

yMeTb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMETHBLIX 00/1acTelf;

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

CTaBUTh MPOO/IEMBI U 3a/lauy, [OITyCKAOIIIMe a/lbTepHATUBHbIE PEeIleHUs.

Pabota ¢ nuadopmariueii:

B/Ia/IeTh HaBBbIKAMH TIO/TydYeHHsT UHhOPMAI[UK (PU3NUEeCKOT0 COJIePyKaHUsT U3
WCTOYHWKOB Ppa3HbIX THUIIOB, CAMOCTOSTETHHO OCYIIECTB/IAThL TIOMCK, aHaJIu3,
CHCTEeMaTU3alMI0 U WHTEPIIPeTalui0 WHGOPMaluK Pa3nyHbIX BHUIOB W (HOpM
TIpe/ICTaB/IeHNS];

OLIeHHBATh JJIOCTOBEPHOCTh MH(OPMALHH;

WCTIO/Tb30BaTh  CpeAicTBa  WH(POPMAI[MOHHBIX W KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B peIlleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHW3allMOHHBIX
3aau C cobmozeHreM TpeOOBaHWM JProHOMUKH, TeXHHUKM 0e30I1acHOCTH,
TUTHEeHBbl, pecypcocOepe)keHUsl, TIPABOBBIX U 3THUYECKMX HOPM, HOPM
MHGbOpPMaI[MOHHOM 6e301acHOCTH;

COo3/laBaTh TEKCThl (PU3NUECKOTO COJIep)KaHWs B Ppa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHHUs1 HGOPMAIUY U 11e/IeBO ayJUTOpUH, BIOMpast ONTUMAbHYIO
cdopMy TpezcTaB/IeHUs ¥ BU3ya/TH3al[1H.

KoMMyHHMKaTHBHBIe YHHBepCa/IbHbIe yueOHbIe JeiCTBUA:
OCYIIIeCTB/ISITh 00IIeHre Ha YPOKax (HU3UKHU U BO BHEYPOUHOU J1eSITe/TbHOCTH;
pacrio3HaBaTh MPeATOCHITKA  KOHGMKTHBIX CUTyaluid U CMAr4ath
KOH(/TUKTHI;



pPa3BEPHYTO W JIOTUYHO M3/laraTh CBOKO TOUKY 3peHMs] C HCII0/b30BaHHEM
SI3bIKOBBIX CPE/ICTB;

TOHMMAaTh U UCMOJIb30BaTh MpEUMYllleCTBa KOMaHJAHOW U WH/MBUAYa/TbHOU
paboTh;

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

MPpUHMMAaTh 1€/l  COBMECTHOW  [IesiTeJIbHOCTH, OpPraHu30BbIBaThb U
KOOD/JMHUPOBAaThb [JE€WMCTBUS MO €& [NOCTWKEHWIO: COCTaBJsATh IUIaH [eWCTBUU,
pacrpefiefiiTh pPOMA C YYETOM MHEHUN YYaCTHHUKOB, OOCY)KIaTb Ppe3yJIbTaThbl
COBMECTHOM paboThi;

OLIeHMBAaTh KaueCTBO CBOETr0 BK/aJa M KaXAOr0 YuyaCTHUKA KOMaH/bl B
oOIIMiA pe3y/ibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

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

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

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yUeOHbIE AeHCTBUA
CamoopraHu3sanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISTh T03HaBaTeNbHYI0 JesTebHOCTh B 00J/1acTH
GU3MKM W aCTPOHOMHM, BBISBISATH MpOOeMBI, CTaBUThb U (HOPMYIHPOBATH
coOCTBEeHHEBIE 33/]auM;

CaMOCTOSITeJTbHO COCTaB/ISTh TIAaH DPeIleHUs] PACUETHBIX M KaueCTBeHHbIX
3a/1a4, T/IaH BBITIO/IHEHUS TIPAKTHUeCKON paboThl C yUETOM UMEIOILHUXCSI peCypCOB,
COOCTBEHHBIX BO3MOKHOCTe! U MpeAriouTeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[HsIM;

PACIIUPSTh PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBe JIMUHBIX TIPe/[TIOUTeHH;

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

OLIeHHBAaTh TTPUOOPETEHHBIN OTIbIT,

criocobcTBoBaTh  (DOPMUPOBAHUWIO U TIPOSIBJIEHUIO 3PYJUIMM B 00/1aCcTH
(bH3MKH, TIOCTOSIHHO TIOBBILIATH CBOM 00pa3oBaTe/IbHbIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPO/Ib, SMOLIMOHA/TbHBIM HHTE/IVIEKT:

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

Bfa/leTh ~ HaBbIKaMU  TI03HaBaTe/JIbHOM  pedyieKCMM KAk ~ OCO3HAHUS
COBepIIaeMbIX JEHUCTBUM W MBICJIUTE/NIbHBIX ITPOL[ECCOB, WX pe3y/JbTaTOB M
OCHOBAaHUI;

WCTIO/Tb30BaTh TIPUEMBI pedieKcru it OL[eHKHA CHTYalldd, BbIOOpa BepHOTO
pelLleHus;



yMeTb OLIeHWBaTh PUCKH W CBOEBPEMEHHO TPUHMMATh peIleHus 10 MX
CHWKEHHUIO;

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

TIPUHUMATh Cebsl, TTOHUMasi CBOM HeJIOCTaTKU U IOCTOMHCTBA;

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

TIpU3HaBaTh CBOE TIPABO U MPABO JIPYTHX Ha OILIHMOKH.

B mpoiiecce AOCTHXeHUsI JTUWUYHOCTHBIX Pe3y/bTaTOB OCBOEHHUs MPOTrPAMMBbI
no ¢usuke A8 YypOBHsA cpeAHero o0iiero obpa3oBaHus y 0OOyYaroIMXCs
COBEpIIIeHCTBYeTCS IMOLIMOHATBHBIN WHTEJ/IeKT, Tipe/iro/iararoIuii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUs, BK/IFOYAOIIero CrioCOOHOCTb MOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOsIHWE, BUZIETh HallpaB/ieHUsI pa3BUTHs COOCTBEHHOM 3MOLIMOHAMBHOM cdephl,
OBbITH YBepeHHBIM B cebe;

caMOpery/IMpoBaHMs, BKJ/IIOUAIOIIEr0 CaMOKOHTPOJIb, YMeHWe TpPHUHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  alalTUPOBAThCS K
IMOL[MOHA/IbHBIM M3MeHeHUsIM U TIPOSIB/ISIT THOKOCTb, OBbITH OTKPLITHIM HOBOMY;;

BHYTPeHHel MOTUBAI[MM, BK/IIOUAIOIled cTpeM/eHue K JJOCTYKeHUIO 1e/v U
ycrexy, ONTUMH3M, WHUIMAaTHBHOCTb, YMeHUe [eMCTBOBaTh UCXOJS W3 CBOUX
BO3MO>KHOCTEM;

IMIIATHH, BK/IHOYarOIlel criocOOHOCTh TTIOHUMATh SMOL[MOHAbHOE COCTOsTHUE
NPYTUX, YUWTBIBAaTb €ro IIPU OCYIIeCTBJAeHUH OOIeHUs, CIT0COOHOCTb K
COUYBCTBUIO U COTIEPEXXUBAHUIO;

COLIMa/TbHBIX HaBBIKOB, BK/IFOUAIOIIUX CITIOCOOHOCTh BBICTPAaUBaTh OTHOILIEHUS
C IpyTUMM JIFO[IbMH, 3a00TUTHCS, TPOSIB/ISITL MHTEPeC U pa3peliaTb KOH(IUKTHI.

IMPEIMETHBIE PE3YJ/IBTATBI

K xoniy obyuenuss B 10 Kjacce mpeaMeTHbie pe3y/bTaThl Ha 0a30BOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YyUarOIIUXCSl YMEHH:

J€EMOHCTPUPOBaTh Ha TMpUMepax po/jb U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHHbI MHpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU WU
TEeXHOJIOTMH, B PaKTUUYECKOU JeATe/IbHOCTHU JIH0/Iel;

YUUTHIBATb TpaHULbl TIPUMEHEHUs] W3yUeHHbIX (U3UUeCKUX Mo/jesei:
MaTepHuasbHasi TOUKa, UHepljajbHas CUCTeMa OTCYéTa, abCoJIIOTHO TBEPZOe Teslo,
W/eaabHbIN ra3, MOZe/IM CTPOEHUS Tra30B, KUJKOCTEN U TBEPABIX TeJ, TOUEUHBIU
3/IeKTPUUeCKUM 3apsifi TP pellieHrny (pU3nuecKrx 3ajay;

pacrio3HaBath (r3nuecKye siBjieHus (TPOLeCChl) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MeXaHWKHU, MOJIEKYJIIPHO-KUHETUYECKOW TeOpHUU CTPOEHUs BellecTBa U



3JIEKTPOJAUHAMUKNA:  paBHOMEpPHOe U  PaBHOYCKOPEHHOe  IIPSMOJIMHEeNHOoe
JBIDKeHUe, CBOOOJHOe TMajeHue Tes, JABWKEHHE 110 OKPY)KHOCTH, WHEepLHs,
B3auMo/ieiicTBUe Ten, quddy3us, OPOYHOBCKOe [IBIKEeHHE, CTPOeHHUe >KUJKOCTelH
U TBEPABIX TeJl, u3MeHeHre 00BEMa Tesl TPU HarpeBaHUU (0XJIaXK/IeHUH), TEIJIOBOe
paBHOBecue, UCIlapeHue, KOHJeHcalys, IIaBjleHue, KpUCTa/iM3arus, KUleHue,
BJI&)KHOCTBb BO3/1yXa, MOBBLILIIEHNE [JaB/IeHUs ras3a [IPU ero HarpeBaHUU B 3aKPLITOM
cocyze, CBs3b MeXAy IlapaMeTpamMu COCTOSHMS Trasa B M30IIpoLeccax,
3JIeKTpU3aLs TeJl, B3aUMO/IeCTBHe 3apsifiOB;

OIHUCHhIBAaTh MeXaHWYeCcKoe ABIDKeHWe, WCII0J/Ib3ysl (U3UUecKre BeJMUYMHBIL:
KOOpAUHATa, IyTh, [epemelleHue, CKOPOCTb, yCKOpeHue, Macca TeJja, CUIa,
VIMIIyJ/IbC Tejla, KMHeTHYeCKas SHeprus, IOTeHIjuajabHasg SHeprus, MexaHudeckas
pabora, MexaHWuecKas MOIIHOCTb; TPU OMMCAHWUM TIPaBUILHO TPAKTOBAaTh
¢u3nUecKuii CMBIC/T KCIO/b3yeMbIX BEJIWYMH, WX 0003HAueHUsi U eJWHULIbI,
HaXOZUTb ()OPMYJIbl, CBS3bIBAIOLME [JaHHYIO (PU3NUECKYO BeMUUHY C [JPYTMMHU
Be/IMYMHAMU;

OMUCHIBATH H3YUEHHbIE TeIUIOBble CBOUCTBA TeJ W TeIUIOBble SIBJIEHUS,
UCTO/b3ysl (r3UuUecKrde BeJWYMHBL: JlaB/ieHUWe Tas3a, TeMIlepaTrypa, CpeJHss
KUHeTHYeCKas: SHeprus XaoTU4YeCcKoro ABWKEHUS MOJIeKYJI, CpeJHeKBaJpaThuyHas
CKOpPOCTb MOJIEKYJI, KOJIMYeCTBO TeIUIOThI, BHYTPeHHsisi 3Heprus, pabora rasa,
KO3(QULMEHT T10/Ie3HOTO [IeHCTBUSL TEeIJIOBOTO [JBUTaTe/sl; MPHA ONUCAHUU
NPaBW/IBHO TPAaKTOBaTh (PMU3WYECKUM CMBIC/I UCIIO/b3YyeMbIX BEeIWUUH, UX
obo3HaueHWss W e[WHULbl, HaXOAWUTb (POPMyJbl, CBSI3bIBAIOLME JAHHYIO
(Y3UUeCKYI0 BeJTMUKHY C IPYTUMU BeJIMUMHAM;

OIMUCHIBATH U3yUeHHbIe 37IeKTPUUeCKHe CBOMCTBA BellleCTBa U 3JIeKTpUYeCKHe
siBJIeHUs (IIPOLIeCChl), UCIO0JIb3Ysl (PU3MUYeCKHe BeJMUMHBI: 37IeKTPUYeCKUM 3apsf,
3JIeKTpHUYeCKoe I10j1e, HallpsUKEHHOCTh I10J1s, [OTeHL|as, pasHOCTh [TOTEeHLIUAIOB;
IpU  ONMWCAHWUM TPAaBWIBHO TPAaKTOBaTh (PU3WYECKUWA CMBIC MCIO0JIb3yeMbIX
Be/IMUMH, MX O0003HAuUeHWs W eJUHUIIbI; YKa3biBaTb (POPMYyJIbI, CBSI3bIBaOILIVe
JIlAHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMU BeJIMUYMHAMY;

aHa/IM3UpoBaTh (PU3NUeCKHe IPOLeCChl U SIBIEHUs, UCIO/b3ys (pU3UUYecKue
3aKOHbI Y NIPUHIIUIILL: 3aKOH BceMUpHOro taroteHus, I, II u III 3akoHel HeroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHepPruM, 3aKOH COXpaHeHWs HWMITYJbCa,
NIPUHLIAII CYNepro3svuLi CWi, MPUHLUMII paBHOIIpaBUsA WHepLUa/IbHBIX CUCTEM
OTCYéTa, MOJIeKY/IAPHO-KUHETHYEeCKYI0 TEOpUI0 CTPOEHMsS Bell[eCTBa, ra30BbIe
3aKOHBI, CBSI3b CpeJHel KMHeTUUeCKOW SHePruy TeIyIOBOr0 JBW)KEHUS MOJIEKYI C
abCoJIOTHOM TemriepaTypol, MepBblii 3aKOH TePMOAWHAMUKH, 3aKOH COXPaHEeHUs
9JIKTPUYECKOro 3apsja, 3akoH KysioHa, Ipu 3TOM pasauyarb CJA0BECHYIO
(OpMyJ/IMPOBKY 3aKOHa, ero mMareMaThyeCcKoe BbIpa)keHHe U yCJIOBUS (CpaHHLIbI,
06s1aCcTH) IPUMEHUMOCTH;



OOBSICHSITH OCHOBHbIE TIPUHI[UIIBI  ZIEMCTBUS  MalllMH, TPUOOpPOB U
TeXHUYECKUX YCTPOMCTB; pa3inuaTh yC/IOBUSI UX 0e30rmacHOro MCIO/b30BaHUs B
TIOBCeTHEBHOM >KU3HM;

BBITIOJTHATh IKCTIEPUMEHTHI TI0 HWCCAeIOBaHUIO0 (DU3MUECKUX SIB/IEHUN U
TIPOL[ECCOB C MCTIOb30BaHUWEM TMPSIMBIX M KOCBEHHBIX H3MepeHHH, TPU 3TOM
dopmynvpoBaTth TipobsieMy/3afjauy UM TUMOTe3y Y4uyeOHOTrO 3KCIepUMeHTa,
coOMpaTh yCTAaHOBKY U3 IIPeJIO’KeHHOT0 00O0pY/I0OBaHMs, MPOBOJUTH OIBIT U
dbopMy/IIpOBaTh BLIBO/IBI;

OCYIIIeCTBJISITh MPsIMble ¥ KOCBeHHbIe U3MepeHusi (U3NUecKruX BeUUrH, MPU
3TOM BBIOMpAThb ONTUMAJbHBIA CMOCOO K3MepeHUsI U HCII0/Ib30BaTh M3BECTHBIE
METO/TbI OIIeHKH TIOTPEeITHOCTeH N3MepeHHi;

WCC/IeoBaTh  3aBUCUMOCTH  MeXIy  (PU3MUeCKUMM  BeJUUMHAMU  C
WCTIO/Tb30BaHNEM TIPSIMBIX W3MepeHHH, TMPU 3TOM KOHCTPYUPOBaTh yCTAHOBKY,
¢dbuKCcMpoBaTh pe3y/bTaThl TMOJyUeHHOW 3aBUCUMOCTH (U3UUECKHUX BeJIMYMH B
BU/ie Tabmuil ¥ TpadrKOB, /le/laTh BBIBOZBI TI0 Pe3y/ibTaTaM MCC/IeI0BaHuS;

cobsrofaTh MpaBuia 0e30MacHOro Tpy/ja MpU MPOBeJeHUH UCC/eJOBaHUN B
paMKax yueOHOro »JKCIlepuMeHTa, yueOHO-MCC/efloBaTeTbCKOM W TIPOEKTHOM
JesiTe/IbHOCTU C WCI0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWMCTB M 71ab0paTOpHOTO
o0opy/I0BaHus;

pelllaTb pacyéTHble 3a/laud C $IBHO 3a/laHHOM (DU3MUYeCcKoil Mo/iesblo,
WCTI0/TB3YS (hr3UuecKrie 3aKOHbBI U TIPUHLIMITBI, Ha OCHOBe aHa/IM3a YC/IOBUS 3a/lauu
BbIOMpaTh (PU3NUECKYI0 MOJesib, BbIJeNATh (hr3nueckre BeTUUMHbI U (HOPMYIIbI,
HeoOXoJuMble [T eé pellleHus, TTPOBOAUTh PACUéThl U OL€EHHWBATh PeaybHOCTh
TI0J/TyUeHHOT0 3HaueHus1 (hU3UUeCKOU BeJINUNHBI;

pelllaTh KaueCTBeHHbIE 3a/]Jaul: BbICTPAUBATh JIOTUUECKH HETTPOTHBOPEUUBYHO
L[eMIOYKY pacCy’X/leHh{ C Oropoi Ha H3yuyeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nUecKre IBIeHNUS;

WCTIO/Ib30BaTh  TIPU pellleHuM  yueOHBIX  3aJad  COBpeMeHHbIe
vHGOpPMaI[MOHHbIE TEXHOJIOTUU [/l TIOWCKA, CTPYKTYPUPOBaHUSI, UHTePIpeTaliu
Y TIpe/icTaB/ieHUs yueOHOM 1M Hay4HO-TIONY/ISIPHOM MH(OpMaILH, TTO/TyYeHHOU U3
Pa3IMYHBIX UICTOYHUKOB, KDUTHUECKH aHATM3HUPOBaTh TI0/TyuyaeMyro HH(OopMaruio;

TIPUBOJUTH TIPUMEPhI BK/IaJla POCCUMCKUX U 3apy0e’KHBIX YUEHBIX-(OHU3UKOB B
pa3BUTHEe HayKW, OOBsSCHEHHe TIPOIIeCCOB OKPYJKaloIlero Mupa, B DPa3BUTHE
TeXHUKU U TeXHOJIOTUMA;

HCTI0/Tb30BaTh TeOpeTHUeCKre 3HaHWsA 1Mo (QU3HKe B TMOBCEIHEBHON KU3HU
Aist obecrieueHunst 6e30TMaCHOCTY TIPU 0OpaIlieHUH C TPUO0pPaMU U TeXHUUeCKUMU
yCTPOMCTBAMU, [jIsi COXpaHeHUSs 3/J0pPOBbsI U COOJIIO[eHUST HOPM 3KOJIOTUYECKOTO
TOBe/IeHHs1 B OKpY»Katollleil cpejie;



paboTatb B TpyIie C BBIOJIHEHWEM pa3/WYHbIX COLIMAIBHBIX pOJiek,
TJIaHUPOBaTh paboTy TpyNMbl, paLMOHA/NLHO pacrpeenisiTb 00s13aHHOCTH U
TJIaHUPOBATh JeSITe/TbHOCTh B HECTAHAAPTHBIX CUTYAlLUSX, aZleKBaTHO OL|€HWBATh
BKJIaJl KaX/IOTO U3 YUYaCTHUKOB I'PYIITIBI B PellieHre pacCMaTpUBaeMOol TIPO0/IeMBbI.

K koHily oOyuenussi B 11 Kjacce rpeaMeTHbIe pe3y/bTaTbl Ha 0a30BOM
YPOBHE JI0/’KHBI OTpaXkaTb CPOPMUPOBAHHOCTD y 00YUarOIIUXCsl YMEeHHUM:

JIeMOHCTPHPOBATh Ha TIpuMepax pojb U MeCTO (U3MKU B (hOPMHUPOBAHUU
COBPEMEHHOM HAayUYHOW KapTHHbI MHUpPA, B PAa3BUTHUM COBPEMEHHOM TEXHUKU WU
TeXHOJIOTMM, B MNPAKTUYECKOU [AesiTeJIbHOCTH JHOJieM, 1[eJIOCTHOCTh M eJUHCTBO
(dbu3rMuecKor KapTUHbI MUPa;

YUUTBIBAaTh TpaHULIbl TPUMEHEHHs W3YUeHHbIX (PU3NUECKUX MO/le/en:
TOYEUHbI 3JIEKTPUUYECKUM 3apsifi, Tyd CBeTa, TOUeUHbIM UCTOYHUK CBETa, si/lepHast
MOJieJib aTOMa, HYKJIOHHas MoOJie/ib aTOMHOIO sifipa MpU pelleHud (rU3uUecKux
3a/ay;

pacrio3HaBath (r3nUecKye siBjieHHs (IIPOLIeCcChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAHTOBOMW (DM3UKU: 3/IeKTpHUUecKasi TIPOBO/JUMOCTb,
TEeIJI0BOe, CBETOBOE, XMMHUUECKOe, MarHUTHOe JeNCTBUsI TOKa, B3aUMO/elCTBUEe
MarHuTOB, 5JIGKTPOMarHuTHasi WHAYKLUS, [JE€MCTBME MAarHWTHOTO TIO/Sg Ha
TIPOBOIHUK C TOKOM U [JBIDKYIIUHCS 3apsifi, 371eKTPOMarHUTHbIE KoJ/ie0aHUS |
BOJIHBbI, MPSIMOJIMHEMHOE pPacrpoCTpaHeHue CBeTa, OTpakeHWe, TMpeioM/IeHue,
uHTepdepeHusi, audpakuus W 0OJspu3alys CBeTa, [UCIEpPCUs CBeTa,
dboToannekTpuueckuii 3pdekT (poTosaPdeKkT), cBeTOBOe /aBieHUe, BOSHUKHOBEHHE
JIMHEMUYaToro CrekTpa aToma BOJOpPO/ia, €eCTeCTBeHHass U WCKyCCTBEeHHasi
PaZiM0aKTUBHOCTB;

OMUCHIBAaTb M3y4YeHHble CBOMCTBA BelllecTBa (3/1eKTpUYeCcKre, MarHUTHbIe,
ONTUYECKHe,  SJIEKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell) U
3/IeKTPOMarHuTHbIe siBJieHUs (TIPOLIeCChl), MCIOMb3ysd (U3NUeCKue BeTUUYUHBI:
3JIEKTPUYECKUM 3apsifi, CW/a TOKA, 37eKTPUUeCKOe HarlpsyKeHHWe, 371eKTPUUYeCKoe
COTIPOTHBJIEHWE, Pa3HOCTb TOTEHIIMAsIoB, JIEKTPOJBUKYIlas Cuia, paboTa ToOKa,
VHAYKLUS MarHATHOTO TMofsi, cuiaa Awmrnepa, cwia JlopeHL]a, WHAYKTUBHOCTb
KaTYILKH, SHeprusi 3JeKTPUYeCKOr0 W MAarHWTHOrO IM0Jied, Mepuoji U 4YacToTa
KonebaHuii B KojiebaTebHOM KOHType, 3apsi W CHJa TOKa B TIpolecce
rapMOHUUECKHUX 3JIeKTPOMarHUTHLIX KojebaHul, (OKyCcHOe paccTosiHhe |
ONTUYeCKasi CW/a JIMH3bl, NP OMNWCAHUU TIPAaBUIBHO TPAKTOBaThb (PU3UUECKUU
CMBIC/T WCITO/Ib3yeMbIX BeJWUMH, WX O0003HAaUeHWs W eJUHUIIbI, YKa3bIBaTh
dbopmy/bl, CBsA3bIBAalOIME JaHHYI0 (U3WUECKyl0 BeJWUMHY C JPYTUMHU
BeJIMYMHAMUY;

OMUCHIBATb H3YUEHHblE KBAaHTOBbIE SBJEHUSI W TMPOLIECChl, MCMOJIb3YS
(¢u3rMyeckre BeMUYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U



yacToTa CBeTa, SHeprusi U UMITy/bC (DOTOHA, TIePUO/, Moypacrazia, SHeprus CBsi3U
aTOMHBIX $i/Iep, TpPH OIUCAHWK T[PaBUJIbHO TPAKTOBaThb (U3NUYECKHUHA CMBbIC
HCTIO/Tb3YEMBIX BEJIMUMH, MX 0003HAUeHUSI W eJIWHUIIbI, yKa3bIBaTh (HOPMYIIbI,
CBsI3bIBAlOIME [laHHYI0 (U3UUECKYIH0) BeJMUMHY C JpPYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUYeCKOr BeTMUUHBI;

aHa/IM3MPOBaTh (PU3WUECKUe TPOLIECChl U SIBJIEHUS, UCIOJIb3Yys (PU3nUecKue
3aKOHbI Y TIPUHITUIILL: 3aKOH OMa, 3aKOHbI 110C/e/I0BaTe/IbHOTO Y TlapajielbHOro
Ccoe/lMHEeHUs TIPOBOJIHMKOB, 3aKOH [[oynsi—J/leHlla, 3aKOH 3/IeKTPOMarHUTHOU
WHAYKIWY, 3aKOH NPSIMOJIMHEHOT0 pacipoCTPaHeHUs! CBeTa, 3aKOHbI OTPa)KeHUsI
CBeTa, 3aKOHbI Mpe/iOM/IeHHs CBeTa, YpaBHeHHe OuHIITelHa A (hoTo3(deKTa,
3aKOH COXPaHeHUs] SHepruu, 3aKOH COXpaHeHWs UMIY/IbCa, 3aKOH COXpaHeHUs
3JIEKTPUUECKOT0 3apsijia, 3aKOH COXpaHeHUsl MacCOBOT0O uucJja, MocTy/aTel bopa,
3aKOH Pa/IM0aKTUBHOIO Pacrazia, Mpy 3TOM pa3inyaTh CJI0BECHYIO (hOPMYJIHMPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U yC/I0BUs (TpaHMLbl, 00/1aCTH)
TIPUMEHUMOCTY;

orpeJie/ISTh HallpaB/ieHUe BeKTopa WHAYKI[MA MarHUTHOTO T0JIsi TIPOBO/JHUKA
C TOKOM, Cuibl AMriepa U Ccysibl JIopeHL]a;

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

BBITIOJIHATb 9KCIIEPUMEHTHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCII0J/Ib30BaHMEM TIPSIMBIX M KOCBEHHBIX W3MEPeHWM: MpU 3TOM
dopmynvpoBaTth TipobsieMy/3afjauy UM TUMOTe3y YyuyeOHOTrO SKCIepuMeHTa,
coOMpaTh yCTAaHOBKY W3 IPeJIO’KeHHOTr0 000pY/I0BaHMs, MPOBOJUTH OIBIT U
dbopMyMpoBaTh BHIBO/IbI;

OCYLLeCTB/ISITh MPsIMble M KOCBEHHbIE M3MepeHUs] (PU3NUeCcKUX BeMUWH, TIPU
3TOM BBIOMpAThb ONTUMAJbHBIA CMOCOO K3MepeHUsI U HCII0/Ib30BaTh M3BeCTHBIE
MeTO/Ibl OLIeHKH TIOTPeITHOCTel U3MepeHu;

WCCeloBaTh  3aBUCHMMOCTH  (DM3UUECKUX BeJMUMH C WUCI0/b30BaHUEM
MPSIMBIX U3MEpeHM: TMPU 3TOM KOHCTPYUPOBaThb YCTaHOBKY, (DUKCHUPOBATh
pe3yJibTaThl TMOJIyUeHHOM 3aBUCHMOCTU (PU3NUYeCKUX BeJWUYUH B BUZe Tabaui] u
rpauKoB, /iesiaTh BHIBO/IbI TI0 pe3yJ/ibTaTaM HMCC/e/l0BaHuS;

cobmoiaTh MpaBraa 0e30MacHOTO TPyZa IIPU MPOBeZieHUU MCC/IefloBaHUMN B
paMKax yueOHOro »3KCIlepUMeHTa, YyueOHO-MCC/efloBaTeTbCKOM W TIPOEKTHOM
JesiTe/IbHOCTU C WCI0/Ib30BaHHeM H3MepUTe/bHbIX YCTPOWMCTB M 71ab0paTOpHOTO
obopyloBaHus;

pelllaTb pacyéTHble 3a/laud C $IBHO 3a/laHHOM (DU3MUecKoil Moiesblo,
WCI0JIb3Ys (hr3nUecKre 3aKOHbI U MPUHLIUITBI, HA OCHOBE aHa/u3a yC/IOBUS 3a[auu
BbIOMpaTh (PU3NUECKYI0 MOJesib, BbIJeNATh (hr3nueckre BeTUUMHbI U (HOPMYIIbI,



HeoOXoJuMble /i1 eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeajbHOCTh
TIO/TyUYeHHOI 0 3HaueHus (pH31u4eCcKol Be/IMUHHbI;

pelllaTh KaueCTBeHHbIe 3a/]JauM: BLICTPAUBATh JIOTHUECKH HEIIPOTUBOPEUHBYIO
LIE[I0YKY PACCY>KIEeHUM C OMOpOM Ha U3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU U
dbu3rueckue siB/IeHUS;

WCTOMb30BaTh  TPU  pellleHMM  yueOHBIX  3ajau  COBpeMeHHbIe
vH(MOpMaI[MOHHbIe TeXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBaHUs, UHTepIIpeTaliuu
Y TIpe/iCTaB/IeHHsI yueOHOW Y HayUYHO-TIOMY/ISIPHOM MH(OPMAaIUH, TT0/TyUeHHOW U3
Pa3UYHBIX UCTOYHUKOB, KDUTHUECKU aHA/TM3UPOBAaTh TI0yuyaeMyr UH(OpMaILuio;

OOBSICHSITH TIPUHLIAIIBI  JI@MCTBUSI MalllWH, TPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/idyaTh yC/IOBHSI MX 0e3011aCHOr0 MCII0/Ib30BaHUsI B TIOBCE[HEBHOM
YKU3HU;

TIPUBOJUTH TIPYMePbI BK/IaJjla POCCUMCKUX U 3apy0e)KHBIX yUEHBIX-(HU3UKOB B
pa3BUTHEe Hayku, B 00bsCHeHHe TpOLIeCCOB OKDPY’Karolllero Mupa, B pa3BUTHE
TeXHUKH U TEXHOJIOTHA;

WCII0/Ib30BaTh TeOpeTUueckue 3HaHWs M0 (u3MKe B TOBCEAHEBHOM >KU3HU
A7si obecrieueHus1 6€30MaCHOCTH MpU 00pallleHuy C TTPUOopaMy ¥ TeXHUYeCKUMU
yCTPOMCTBAMU, [ijisi COXpaHeHUs 3/J0pPOBbsl U COOJIIO[ieHUsT HOPM 3KO0JIOTUYEeCKOTO
TOBe/leHHs1 B OKpY»Katollleid cpejie;

paboTatb B TpyIIle C BBIOJIHEHHEM pa3/JUYHbIX COLMAIBHBIX pOJIel,
TJIaHUPOBaTh paboTy TpyMMbl, palMOHA/JILHO pacrpeenissTb O00S3aHHOCTH U
TJIAaHUPOBATh JleATe/TbHOCTh B HeCTAHZAPTHBIX CUTYaLMsX, afleKBaTHO OL|eHUBATh
BKJIaJl K&K/IOTO M3 YUYaCTHUKOB I'PYIIIIBLI B PellleHre pacCMaTpUBaeMOl IIpo0/IeMBI.



TEMATHUYECKOE IVTAHUPOBAHUE

10 KV/TIACC
KonunyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3/e/ioB U TeM (mudpossbie)
Ne n/nn KontposibHbie | IIpakTHyeckue
NMporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
paboThI paboThI
pecypcsl
Pa3pen 1. PUU3UKA 1 METO/JbI HAYUHOI'O I[TIO3HAHUSA
bubmoreka LJOK
1.1 o 2
W3UKa ¥ MeTO/Ibl HAyUHOT'O TTIO3HAHUS hitps://m.edsoo.rw/7f41bf72
Wtoro no pa3zeny 2
Pazpen 2. MEXAHUKA
bubnuoreka IIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmoreka LJOK
2.2 Husamika 7 https://m.edso0.ru/7f41bf72
2.3 3aKOHbI COXpaHeHHsl B MeXaHUKe 6 1 1 bubmmorexa OK
https://m.edsoo.ru/7f41bf72
Wroro no pa3peny 18
Pa3pen 3. MOJIEKYJ/IIPHASAA ®U3NKA U TEPMOJVUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOM 9 1 bubmmoreka LIOK
’ TeopUn https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHMS BelecTBa. 5 bubmoreka LJOK

®da30BbIe nepexo/bl

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




Wroro nio pasgeny

24

Paspen 4. DJIEKTPOJJUHAMUKA

4.1 DJIeKTPOCTaTHKaA 10 Bubmorexa [JOK
https://m.edsoo.ru/7f41bf72
4 IToCTOSIHHBIN 3/1eKTPUYEeCKUM TOK. TOKU B 1 bubmoreka LIOK
’ Pas/IMYHBIX Cpesax https://m.edsoo.ru/7f41bf72
Nroro no pa3speny 22
Pe3epBHoe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KonnyecTBo yacos JJ/IeKTPOHHbIE
HaumeHoBaHue pa3je/ioB U TeM (mudpossbie)
Ne n/nn KonTtposibHabie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
paboThI padoThI
pecypchbl
Pazpgen 1. OJIEKTPOJJUHAMUKA
11 MarnuTHoe noJie. 3/1eKTpOMarHuTHast 1 1 3 bubnuoreka LIOK
’ WHYKLYS https://m.edsoo.ru/7f41c97c
Wtoro no pazpeny 11
Pazpgen 2. KOJIEBAHUSA U BOJ/IHBI
21 MexaHnueckue 1 3JIeKTpOMarHUTHbIe 9 1 bubmmoreka IIOK
' KosebaHus https://m.edsoo.ru/7f41c97c
29 MexaHuyecKue U 3/IeKTPOMarHuTHbIe 5 1 bubmoreka LJOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
23 Ormuka 10 3 Bubmorexa [JOK
https://m.edsoo.ru/7f41c97¢c
Wroro no pasgeny 24

Pa3pen 3. OCHOBBI CITEIIAJTIbHON TEOPN OTHOCHUTE/IbHOCTH

31 OCHOBBI crieljabHOM TeOpUH 4 1 bubnmroreka LJOK
OTHOCUTE/ILHOCTH https://m.edsoo.ru/7f41c97c
Wroro mno paszeny 4
Pazgen 4. KBAHTOBAS ®N3NKA
4.1 O/eMeHThbl KBAaHTOBOM ONTUKHU 6 Brbmorea LIOK

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




bubmoreka IIOK

4.2 CrtpoeHue aToma 4
https://m.edsoo.ru/7f41c97c
bubmoteka LIOK
4. A
3 TOMHOE AP0 > https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWHA U ACTPO®U3UKU

5.1 O/eMeHTbI aCTPOHOMUM U aCTPO(U3UKU 7 Bubmorexa [JOK
https://m.edsoo.ru/7f41c97¢

Wtoro no paspeny 7
Pa3pen 6. OBOBIIAROIIEE IIOBTOPEHUE

61 | OboGuaonee nosropere ‘ g etesasatetcon
Wtoro no paspeny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITIOYPOYHOE IVIAHNPOBAHUE

10 KITACC
JJIEKTPOHHbIE
OoMalllHee aTa o OBbI€E
Ne n/nt Tema ypoka Bcero A A bp
3aaHUue H3ydyeHudA OﬁpaBOBaTEJ'leBle
pecypchbl
1. dusuka u MeToAbI HAYYHOr0 Mo3HaHus (2 Jac)
®usrka — Hayka o ripupojie. HayuHeie Beenenue. bubmoreka LIOK
MEeTO/Ibl TI03HaHUsI OKPYKaIoIIlero Myupa. https://m.edsoo.ru/ff0c32e2
Posib 3KCIIepUMeHTa U TeOPUH B TIPOLIeCce
T03HAHUS TIPUPO/Ibl. DKCIIEPUMEHT B
1 ¢usuke. MozenvpoBaHue (pr3nuecKux 1 03.09.24
sIBJIEHWH U MpolieccoB. HayuHble TUIIOTE3bI.
du3nrueckue 3aKOHbI U TeOpUK. I'paHuLibl
MIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[TpUHLIUITBI COOTBETCTBUSI.
Ponb u mecTo pusrku B GhOpMUPOBaHUU Beenenue. bubmiorteka LIOK
2 COBpPeMeHHOU Hay4YHOU KapTHHBI MUPa, B 1 05.09.24 https://m.edsoo.ru/ff0c33e6
TpaKTUUYeCKOM JiesiTelTbHOCTU JTto el
2. Mexanuka (18 uac)
2.1. Kunemaruka (5 4ac)
MexaHUUeCKOe JIBI)KEHHE. §81,2,3 bubnuoreka IIOK
OTHOCHTE/IBHOCTh MEXaHHUECKOT'0 crp. 17 (1-4) https://m.edsoo.ru/ff0c3508
cTp. 19 (1-4)
3 JBwKeHusi. Cucrema otcueta. TpaeKTopusi. 1 10.09.24

[TepemeliieHue, CKOPOCTb, YCKOpeHHe, U UX
TIPOEKI[MM Ha OCH CUCTeMbI KOOPZWHAT.
CrnoykeHre riepeMelieHui U C/I0)KeHre




CKOPOCTEH.

PaBHOMEpPHOE MPSAMO/IMHEHHOe IBIKeHHE. 884,6 Bubnuoreka IIOK
['paduKK 3aBUCUMOCTH KOOP/MHAT, crp. 23 (1-3) https://m.edsoo.ru/ff0c3620
4 . ctp. 26 (1,2) 12.09.24
CKOPOCTH, ITyTH MaTepHabHOW TOUKH OT p- ;
BPEMEHH.
PaBHOYCKOpEHHOE MPSIMOIMHEHHOe §§8,9,10 bubnuoreka IIOK
. ABwKeHue. I'padyky 3aBUCUMOCTH crp. 33 (1,2) 17.09.24 https://m.edsoo.ru/ff0c372e
KOOP/JMHAT, YCKOPEHHUS U IepeMelleHHs crp. 41 (1,2) e
MaTeprabHON TOUKHA OT BPEMEHH.
CBoboHoe niafieHue. Y CKOpeHre §§ 10, 13 bubmoreka LJOK
6 19.09.24
CcBOOOIHOrO Ma/IeHus https://m.edsoo.ru/ff0c39cc
KpuBosnnHeiiHOe gBskeHMe. [IBIKeHre §§ 15, 15 Bbubmoteka LIOK
MaTepUasbHON TOUKH 10 OKPY)KHOCTH C crp. 61 (1-4) https://m.edsoo.ru/ff0c3ada
TIOCTOSIHHOM T10 MO/[YJTIO CKOPOCTBIO.
YT/10Basi CKOPOCTh, JIMHEHHast CKOPOCTb.
7 [MTepuoa 1 yacToTa obOparreHusl. 24.0924
LleHTpOCTpEMUTE/ILHOE YCKOPEHHUE.
TexHUUECKHe YCTPOWCTBA U MIPAKTUUECKOe
TIPUMEHEHHe: CITUIOMET], [BI)KEHHEe
CHap$/IOB, LIeTTHbIE ¥ PEMEHHBIE TIepeAayun.
2.2, lunamuka (7 gyac)
[TpuHIMN OTHOCUTEbHOCTH [anmuies. §§ 18, 20, 26 bubnuoreka IIOK
8 WHepryaibHble CUCTeMbI 0TcueTa. [1epBbiii crp. 73 (1-5) 27.0924 https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa.
Macca tena. Cuna. [IpyHILMIT CyTiepro3unm §§ 14, 21, 22 Bbubmoteka LIOK
9 cuit. Bropoii 3akod HeroToHa Jyist ctp. 79 (1-5) 01.10.24 https://m.edsoo.ru/ff0c3be8
MaTepuaabHOU TOUYKH.
10 Tpetuii 3akoH HbloTOHA /1711 MaTepraibHbIX 8§ 24, 25, 26 03.10.24 Bubroteka IIOK




TOUEK. https://m.edsoo.ru/ff0c3be8
11 3aKOH BCceMUpHOro TsroteHus. Cua §§ 27, 28, 29, 31 08.10.24 Buboreka LIOK
TsDKeCTH. [lepBasi KOCMHUeCKast CKOPOCTb. cTp. 95 (1-4) o https://m.edsoo.ru/ff0c3d00
§§ 33,34 Bubmoteka LIOK
12 Cuna ynipyroctu. 3akoH ['yka. Bec Tena. 10.10.24
YHpy y cTp. 109 (1 - 3) https://m.edsoo.ru/ff0c3el8
Tpenue. Bujpbl TpeHust (TIOKOS1, CKOJIbXKEHUS, § 36 bubnuoreka LIOK
KaueHust). Cuia TpeHust. Cyxoe TpeHHe. cTp. 117 (1 -5) https://m.edsoo.ru/ff0c3f76
Cwla TpeHUs CKOJILXKEHUSI U CHJIa TPeHUs
13 15.10.24
nokosi. KosdduimenT Tpenus. Cua
COTPOTHUBJIEHHUS TIPH [IBM)KEHUH Tejla B
YKMJTKOCTH WU Tase.
[MocTynarensHOe U BpalliaTebHOE §§ 48, 51 Bubmoteka LIOK
JBIKeHUe abCOTI0THO TBEP/IOTO TeJa. cTp. 169 (1 - 3) https://m.edsoo.ru/ff0c41a6
MOMEHT CUJTbI OTHOCHUTETBHO OCH
BpaileHus. I1neyo cubl. Y cioBus
14 paty . 17.1024
paBHOBeCHsI TBEPZAOTO Tesia. TeXHUUecKue
YCTPOMCTBA 1 MPaKTUYECKOe TIPUMEHEHHE:
TIO/ILIUITHUKY, ABWKEHHE NCKYCCTBEHHBIX
CITy THUKOB.
2.3. 3aKoHbI COXpaHeHUs B MexaHuKe (6 uac)
Wmmynbc MaTepuabHOM TOUKH Tea, §38 bubmoreka LIOK
CHUCTEMBI MaTepUabHBIX TOUEK. VIMITy ThC ctp. 129 (1,2,4) https://m.edsoo.rw/ff0c43d6
CW/Ibl U U3MEHEHHe UMITY/TbCa Tesia. 3aKOH
15 22.10.24
COXpaHEeHHsI UMITyJIbCa. YTIPyroe u
HEYIIPyTroe CTOJIKHOBEeHUsI. PeakTUBHOe
JBIKEHHUE.
16 PaboTa cubl 1 MOLTHOCTH CHJTBI. §8 40, 41 24.10.94 bubnuoreka LIOK
KuneTHueckas 5Heprus MaTepuaabHON ctp. 134 (1 - 5) o https://m.edsoo.ru/ff0c4502




Touku. Teopema 06 U3MeHeHUH
KWUHETUYeCKOW SHeprum.

[NoTeHiuanbHas sHeprust. [loTeHManbHas §8 43, 44, 46 bubaroteka IIOK
17 SHEPrus yrpyro AehopMUpPOBAHHOM ctp. 145 (1 - 5) 07.11.24 https://m.edsoo.ru/ff0c461a
npy>KuHbL. [ToTeHIMabHAs SHEPTUsT Tea o
BOJIM3U TIOBEPXHOCTH 3eMJIH.
IToTeH1anbHBIE ¥ HETTOTEHL[Ma/IbHbIE CUJIBL. § 45 Bbubmoteka LIOK
CBs13b pabOThI HETIOTEHIUATIBHBIX CHJT C cTp. 148 (1 - 3) https://m.edsoo.ru/ff0c478c
M3MeHeHHeM MeXaHU4eCKOl SHeprun
CHUCTEMBI TeJl. 3aKOH COXPaHeHWUsI
18 . 12.11.24
MeXaHUUeCKOW 3Heprur. TexHUYecKue
YCTPOMCTBA U MPAKTHUeCKOe TIPUMeHeHue:
BOZIOMET, KOTIEp, MPY’>KUHHBIN MHCTOJIET,
JBIDKEHHe paKer.
JIabopatopHasi pabota Ne 1 «VccnenoBanue § 47
CBs13U pabOThI CUJIBI C U3MEHEHUEM crp. 154 (1,2,3)
19 . 14.1124
MeXaHHUeCKOW SHepruy Tejia Ha TIprMepe
pacTsDKeHUsI Pe3MHOBOTO >KI'yTa»
KonrposnbHas pabota Ne 1 o Teme WTorv rnasbi Bbubmoteka LIOK
20 «Kunemaruka. [JiHaMuka. 3aKOHbI «MexaHuKa». 19.1124 https://m.edsoo.ru/ff0c4b74
COXpaHeHUsI B MEXaHUKEe»
3. MonekynspHas (pu3MKa ¥ TepMoJUHAMHUKa (24 yac)
3.1. OcHOBBI MOJ/IEKY/IAPHO-KMHETUYeCKOoH TeopuH (9 uac)
OcHOBHBIe M0/I0’KeHUA MOJIEKYIAPHO- BeeneHue. Bubmoreka LIOK
KWHETUYeCKOW TeOPHU U UX OTIBITHOE 8§ 53, 55 https://m.edsoo.ru/ff0c4dc2
21 21.11.24
o6ocHOBaHWe. BpOyHOBCKOE JIBMKEHNe. crp. 184 (1,2)
Hupysus
22 XapakTep [BKEHHUS U B3aUMO/I€HCTBHS § 56 26.1124




yacTul| Beljectsa. Mozenu CTpoeHus rasos, 181(1-4)
JKUJIKOCTeH U TBEP/BIX TeJT U 00bsCHEHHE

CBOWCTB BeIL|eCTBA HA OCHOBE ITHUX MO/IeJIeH.

Macca v pa3mepsl Moseky/1. KonvuectBo §53

23 pasvep Y 28.11.24
BemjecTBa. IToctosiHHast ABOrazipo crp. 181(5-7)

TernsioBoe paBHOBecue. TemriepaTypa U eé §8 59, 60

24 P patyp 03.12.24
nsMmepenue. lllkana temrepatyp Llenbcus.

75 Mogaens veansHOro rasa. OCHOBHOe §57 05.12.24 bubmoreka IIOK
ypaBHenre MKT wuzeasbHOro rasa. cTp. 192 (1 - 4) o https://m.edsoo.rw/ffOc4fde
AOGcosoTHasi Temriepatypa Kak Mepa 88 60, 63 bubmuoreka LIOK
cpefiHel KUHEeTUUYEeCKOH SHePIrHUH TeIJIOBOro ctp. 203 (1 - 4) https://m.edsoo.ru/ff0c511e

26 JBWDKeHus yacTul] rasa. llkana Temneparyp cTp. 211 (1 - 5) 10.12.24
KenbBuHa. YpaBHeHue MeHe/neeBa-

Knanelipona
3akoH [lanbToHa. ['a30BbIe 3aKOHBI. §8 63, 65

27 M30mpoLeccs! B UieanbHOM rase ¢ crp. 223 (1 -4) 12.12.24
TIOCTOSTHHBIM KOJTMUECTBOM BeIL|eCTBa.

JIabopatopHasi pabota Ne 2 «VccnemoBanue 88 63, 65

28 3aBUCHMOCTH MEX/y NapaMeTpamu crp. 223 (1-4) 17.12.24
COCTOSIHUSI Pa3PE>KEHHOT'0 ra3a»

I'padrueckoe mpecTaBIeHre §67 bubmoreka LIOK

29 M30IPOLIeCCOB: U30TepMa, U30X0pa, u3obapa. ctp. 224 (1 - 3) 19.12.24 https://m.edsoo.ru/ff0c570e
TexHMYeCKHe yCTPOICTBA U MPAKTHYECKOe o
TIpUMeHeHHe: TepMoMeTp, 6apomeTp.

3.2. OcHoBbI TepMoarHaMuKH (10 yac)
TepMoavHaMUYeCKre CUCTeMbl. BHyTpeHHsIs 8§873,74,76 Bbubmoteka LIOK

30 SHeprust TepMOUHAMUYECKON CUCTEMBI U cTp. 245 (1 - 3) 23.12.24 https://m.edsoo.ru/ff0c5952
crioco0bl eé u3meHenus. Koauuectso cTp. 248 (1 - 5)




TeryIoThl U paboTa. BHyTpeHHsis sHeprus
OJJHOATOMHOTI'0 U/lea/IbHOTO rasa.
I'pacdmueckast uHTepripeTaryisi paboThI rasa.

31 Buzibl Tenonepeaun: TeNI0NPOBOAHOCTS, §76 06.12.24 bubmoreka LIOK
KOHBEKIIUS, U3/TyUeHHe. cTp. 255 (1 - 3) R https://m.edsoo.ru/ff0c5c36
Y nenbHasi TEIJIOEMKOCTD BeIllecTBa. §8 76,79 bubnuoreka LIOK

32 Ko/IM4ecTBO TerioThl Py Teruionepesaye. cTp. 256 (4 - 6) 09.01.25 https://m.edsoo.ru/ff0c5c36
[TonsiTve 06 aguabaTHOM Mpoliecce.
[TepBbIii 3aKOH TEPMOJUHAMUKH. 8§78, 79 Bbubmoteka LIOK

33 [IprMeHeHue repBOro 3aKoHa cTp. 259 (1 - 5) 14.01.25 https://m.edsoo.ru/ff0c5efc
TepMOAMHAMUKHU K M30TPOLIeccam.

34 HeobpaTHMOCTD TTPOIIECCOB B MPHUPO/IE. §81 16.01.25 bubmoreka LIOK
BTOpOii 3aKOH TEPMOJUHAMUKH cTp. 262 (1 - 4) o https://m.edsoo.ru/ff0c6230
TeruioBble MalMHbIL. [IpUHLUIIBL JeCTBUS §82 bubnuoreka LIOK

35 Teru1oBbiX MamivH. KIT/I TerIoBoi MalliiHbI. crp. 273 (1-5) 21,0195 https://m.edsoo.ru/ff0c600a
ITpeo6pa3oBaHysi SHEPIUU B TEIJIOBbIX o
MallHax.

36 Hukn Kapxo u ero KIT/1 § 82 23.01.25
OKO0/I0rHuecKye mpobeMsl § 82
TerI03HepreTUku. TexHUuueckre yCTpOKCTBa HononmxuTenbHEIe

37 28.01.25
¥ MpaKkTHyeckoe nipuMeHenue: [IBC, Marepuarbl.
OBbITOBOI XOIOAUTBLHUK, KOH/JULIOHED.
O6ob6maroiuii ypok «MoJieKyasipHasi Crtp. 272 (1,2,3) bubnuoreka LIOK

38 30.01.25
(usuka. OCHOBBI TEPMOJUHAMUKU» https://m.edsoo.ru/ff0c6938
KonrposnbHas pabota Ne 2 1o Teme Utorw bubmoteka LIOK

39 «MonekysipHasi pusuka. OCHOBBI rnasbl MKT. 04.02.25 https://m.edsoo.ru/ff0c6a50

TepPMOAUHAMUKI»

3.3. ArperarHble cOCTOsIHHA BemjecTBa. @a3oBbie nepexo bl (54ac)




3.4.

40 ITapoobpa3oBaHue ¥ KOHJeHCALUS. 1 88 68, 69 06.02.25 bubnuoreka LIOK
VicriapeHue 1 KUITeHe cTp. 227 (1 -5) R https://m.edsoo.ru/ff0c63b6
AOGCO/IOTHas! U OTHOCHUTE/TbHAs! BJIaKHOCTD §8 69,70 bubmoteka LIOK

41 BO3/yxa. HachliieHHbIi map. Y jebHast 1 cTp. 227 (1-5) 11.02.95 https://m.edsoo.ru/ff0c64d8
TeryioTa rapoobpasoBaHusi. 3aBUCHMOCTD o
TEMIIepPaTypPbl KUTIEHUs OT JIAB/IEHHUSI.

TBépgoee Teno. Kpucranimueckue u §72 bubmoreka [IOK

42 amopHbIe Tesia. AHU30TPOITHS CBOHCTB i cTp. 256 (1,2) 13.02.95 https://m.edsoo.ru/ff0c65f0
KPUCTa/I0B. YKUKHe KPUCTAIIBL. o
CoBpeMeHHbIe MaTepHasbl.

43 [TnaBneHye U KpUCTA/UTA3aLUs. Y fie/ibHast 1 88 72,76 18.02.95 bubnuoreka LIOK
TeryioTa riaBienus. Cyoiumarus. cTp. 256 (c3) o https://m.edsoo.ru/ff0c6708
YpaBHeHHe TeIyIoBoro HanaHca. 8876, 77 Bbubmoteka LIOK
TexHUUYeCcKye yCTPOMCTBA U MMPaKTUYeCcKoe cTp. 256 (c4) https://m.edsoo.ru/ff0c6820
TIPUMEHEHHE: TUTPOMETP U TICUXPOMETP,

44 P POMETP POMETP 1 20.02.25
KaJIOPUMETP, TEXHOJIOTUHU TIO/TyYeHHsT
COBpEMEeHHBIX MaTepHajioB, B TOM UHC/Ie
HAHOMaTepHasI0B U HAHOTEXHOJIOTHH.

4. DneKTpoguHamMMKa (22 yac)
4.1. dnekrpocraruka (10 gac)

45 OneKkTpy3aLys Tes. DJIeKTPUUeCKUU 3aps,. 1 BeeseHue. § 84 05 02,25 bubnuoreka LIOK
[Ba BU/@ 3/1eKTPUUECKHX 3aps/i0B cTp. 281 (1 - 4) R https://m.edsoo.ru/ff0c6bcc
ITpOBOIHUKH, AU3IEKTPUKY U 8§ 84, 86 bubmoteka LIOK

46 TIOJ/TYTIPOBO/IHUKH. 3aKOH COXPaHeHHSsT 1 cTp. 288 (1 - 3) 27.02.25 https://m.edsoo.ru/ffOc6bcc
5JIeKTPUYECKOT0 3apsifia
BsaumogericTBue 3apsoB. 3akoH KysoHa. §85 bubnuoreka LIOK

47 . . 1 04.03.25
ToueuHbli 3/1IEKTPUUECKUI 3apsi] cTp. 285 (1 - 5) https://m.edsoo.ru/ffOc6ce4




OJieKTpuyeckoe roJjie. HarpsykéHHOCTb §§ 88, 89, 90 bubmoreka IIOK
5JIEKTPUYECKOrO T10/1s1. [IpuHIum cTp. 294 (1 - 3) https://m.edsoo.ru/ff0c6df2

48 CYTIepIIO3ULIUU 3/1IeKTPUUYECKUX TTOJeH. cTp. 297 (1 - 4) 06.03.25
JIVHUY HaTIPSKEHHOCTH.

49 PaboTa cu/ 3/1eKTPOCTaTUUYECKOT'O OIS §§ 93,94, 95 11.03.95 Bbubnuoreka IIOK
[Morentuan. Pa3HOCTh NMOTEHIIMAMOB. crp. 313 (1-3) R https://m.edsoo.ru/ff0c6£00
TTpoBOAHUMKY U TUITEKTPUKU B §92 bubmioreka LIOK

50 5/IEKTPOCTAaTUUECKOM TIOJIE. ctp. 307 (1- 3) 13.03.25 https://m.edsoo.ru/ff0c7018
[uanekTpruyeckasi IPOHULIaeMOCTb.

, §97 bubmoteka LIOK

51 OneKTpoéMKOoCTb. KoHzieHcaTop. ctp. 326 (1,2) 18.03.25 hitps://m.edsoo.rw/f0c7126
3/71eKTPOEMKOCTb TIJIOCKOr0 KOHZ|eHCaTopa. 8§ 97,98 bubmoreka LJOK

52 20.03.25
OHeprus 3apsPKeHHOT0 KOHJIeHcaTopa. crp. 329 (1,2) https://m.edsoo.ru/ff0c72c0

e3 Ha6opan)pHaﬂ pabora Ne 3 "I/ISI'\'/IEPEHI/IE cTp. 329 (3 - 5) 95 03,95
3/IEKTPOEMKOCTH KOHZIEHCaTOpa
TexHHUUyecKre yCTPOMCTBA U MPaKTUYeCcKoe §§ 97,98
TpUMeHeHUe: 3IeKTPOCKOTI, 37IEKTPOMETP, cTp. 330 ¢1, c2)

54 3JIeKTpoCcTaTHuyecKas 3alliuTa, 3a3emM/ieHue flononHuTenbHbIN 97.03.25
3JIeKTPONPHOOPOB, KOHEHCATOp, Matepuan.

KOIMPOBAbHBIN arrmapar, CTPyHUHbIN
TIPUHTEP.
4.2. TlocTosiHHbIN TOK. ToKH B pa3uuHbIX cpejax. (12 yac)
ONeKTpUUYeCcKri TOK. Y CJIOBUSI §§ 100, 101
CyIIeCTBOBAHUA 3/IEKTPUUECKOTO TOKA. crp. 354 (1-3)
[MTocTostHHbIM TOK. VicTouHrKu ToKa. Cua crp. 337 (1 - 4)
55 08.04.25

ToKa. HampsbkeHne. JneKTpruueckoe
corpoTuBieHre. 3akoH OMa AJ1s yyacTKa

Leru. YAEJ'II:HOE COIIPpOTHUBJIEHHWE BELECTBd.




[TocnenoBarenbHOE, Napasie/bHOE, § 102 bubmoreka IIOK
o6 CMeILIaHHOe COeIHEeHHe TIPOBO/JHUKOB. cTp. 340 (1 - 4) 10.04.95 https://m.edsoo.ru/ff0c74£0
JTabopaTopHas paborta Ne 4 «/3yueHue o
CMEIIIaHHOTO COeJIMHEHUsI Pe3UCTOPOB»
£ PaboTa 1 MOIITHOCTb 3/IEKTPHYECKOT0 TOKa. § 104 15.04.25 bubmoreka LIOK
3akoH [[xoyns-JleHna. cTp. 345 (1 -5) o https://m.edsoo.ru/ff0c7838
3akoH OMma /1711 TIO/THOM (3aMKHYTOM) §§ 105, 106 Bubmoteka LIOK
3/IeEKTpUUECKOH 1iernd. KopoTkoe 3aMbIKaHHe. cTp. 350 (1 - 5) https://m.edsoo.ru/ff0c7ae0
58 JTaboparopHasi pabota Ne 5 «/3mepeHue 17.04.25
3/1C UCTOYHMKA TOKA U er0 BHYTPEHHETO
COTIPOTHBJIEHUSI»
OneKTpOHHAas IPOBOAUMOCTb TBEPABIX §§ 108, 109
MeTa/UIOB. 3aBUCMMOCTh COTIPOTUBJICHHS] ctp. 361 (1,2)
59 22.04.25
MeTaJslJIoB OT TeMIIepaTyphl.
CBepXIpoBOJUMOCTb.
3/IEKTPUYECKHI TOK B BaKyyMe. CBOHCTBA §112
60 P Yy 24.04.25
3J/IEKTPOHHBIX ITyYKOB. ctp. 375 (1,2)
[TonynpoBoaHuku. CoOCTBeHHas U §§ 110, 111 bubnuoreka LIOK
61 npyMecHasi IpoBOAUMOCTh. CBOMCTBa p—n- crp. 371 (1-4) 29.04.25 https://m.edsoo.ru/ff0c84ae
niepexo/ia. [ToynpoBOfHUKOBbIE TIPUOOPHI.
ONeKTPpUUYeCKrUi TOK B pacTBOpax U §113 bubmoreka IIOK
6 pacriaBax 3/€KTPOJIUTOB. crp. 379 (1-3) 06.05.25 https://m.edsoo.ru/ff0c82ba
ODJIeKTPOUTHYECKAst JUCCOL[HALIUS. o
OJIeKTPOJIU3.
DJeKTpUUeCKUi TOK B rasax. §§ 114, 115 bubmoteka LIOK
63 CaMOCTOsATe IbHBINM ¥ HECAMOCTOATE/TBbHbIIN cTp. 385 08.05.25 https://m.edsoo.ru/ff0c84ae
paspsg. Mosnus. [1nasma.
64 TexHUYeCKHe YCTPONCTBA U TIPaKTUYeCKoe LononHuTenbHbIN 13.05.25 bubmioTteka LJOK




TIpUMeHeHre: aMIiepMeTp, BOJIbTMETP,
peocTaT, ICTOUHUKH TOKa,
3/IeKTpOHarpeBaTe/ibHbIe TIPHUOOPHI,
3/IEKTPOOCBETHUTE/IbHBIE TIPUOOPHI,
TePMOMETP CONPOTUBJIEHHS], BAKYYMHBIMN
JI0/[l, TEPMHUCTOPBI U (HOTOPE3UCTOPHI,
T0JIyIPOBO/IHMKOBBIN M0/, Ta/IbBaHUKA.

mMaTepuan.
cTp. 388 (1 - 5)

https://m.edsoo.ru/ff0c86fc

Wtoru rnasebl.

bubmoreka LIOK

65 O606mmaromuii ypok «D/1eKTPoJUHaMHUKa» 1 dneKTpoAnHaMuKa. | 15.04.25 https://m.edsoo.ru/ff0c88be
cTp. 388 (8- 10)
KontponbHas pabora Ne 3 1o Teme bubmoreka [IOK
«32ekTpocraruka. IlocTossHHBIN https://m.edsoo.ru/ffO0c8a8a
66 N 1 20.04.25
3/IeKTPUUECKU TOK. TOKM B pa3nuuHbIX
cpefgax»
Pe3epBHbIit ypok. KoHTponbHast paboTa bubmioreka LIOK
67 1 22.04.25
utorosasi Ne 4 110 Teme "DIeKTPOAMHAMUKA" https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIi ypok. O600Mmaromuii ypok o 1 bubnuoreka LIOK
teMaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4




11 KJIACC

JJIEKTPOHHbIE
oMaliiiHee daTad oM OBbI€E

Ne /1 | Tema ypoka Bcero A A bp

3aJaHHue H3ydyeHunud 06p33OBaTEJIbeIe
pecypcChbl
1. OnekTpogMHaAMHUKa
1.1 MarHuTHoe noJjie. JjleKTpoMarHuTHasa MHAyKIuA (11 yac)
[TocTostHHBIE MarHUTHI. B3aumozelicTBre §1
MOCTOSIHHBIX MAarHUTOB. MarHuTHOe Mojie. crp. 10 (1,2)
BekTop MarHuTHOM UHAYKLMU. JIMHUU
1 MaFHHIT)‘HOﬁ UH VKLU /:g EH 15181 1 04.09.24 Bubmorexa OK
AYKIHH. LIPUHR . R https://m.edsoo.ru/ff0c9778
CYTIEPIIO3UIIMM MarHUTHBIX T0/1ei. KapTruHa
JIMHWUH MarHUTHOM MHZAYKI[UHU TTOCTOSTHHBIX
MarHuTOB.
MarHuTHoOe 110Jie TIPOBOJHUKA C TOKOM. §1
OnsiT Dpcrega. B3aumogelictere crp. 10 (3,4)

) MPOBOJIHUKOB € TOKOM. KapTrHa nuHui 1 06.09.24 bubnuoreka IIOK
WHIYKIWHA MarHATHOTO TI0JIsST JTHHHOTO N https://m.edsoo.ru/ff0c98fe
TIPOBO/THUKA M 3aMKHYTOT'O KOJIbIIEBOTO
MPOBO/IHUKA, KATYIIIKHA C TOKOM.

3 JlabopatopHasi pabota Ne 1 «/3yueHue 1 crp. 19 (1-3) 11.09.24 bubmoreka IIOK
MarHHATHOT'O TT0JIS1 KATYIIKH C TOKOM» o https://m.edsoo.ru/ff0c98fe
Cwuia Amriepa, eé MOJyJ/Ib M HaripaBJ/ieHUe. §2

4 JlaGopaTopHas pa6orta Ne 2 «/cciemoBanue 1 ctp. 16 (1 -4) 13.09.24 Bubsmoreka [IOK
JIeMCTBUSI OCTOSTHHOTO MarHMTa Ha paMKy C e https://m.edsoo.ru/ff0c9ac0
TOKOM»

Cuna JlopeHua, eé MOZy/Ib M HarlpaB/ieHUe. §4

5 v 1 18.09.24 bubmoteka LIOK

JIBIKeHHe 3apsDKeHHOM YaCTHLbI B crp. 23 (1-4)




O/THOPOJTHOM MarHUTHOM TioJie. PaboTa cumbl
JlopeHLja

https://m.edsoo.ru/ff0c9df4

sIBfieHye 371eKTPOMAarHUTHOM UHAYKLIVH. 887,8

6 TTOTOK BeKTOpa MarHUTHOM UHAYKIMK. DIIC crp. 39 (1,2) 20.09.24
WHIYKIMA. 3aKOH 3/IeKTPOMarHUTHOM o
nHaykuuu dapazes

7 JlaboparopHast pabota Ne 3 «VcciemoBaHue §9 25.09.24 bubmmoreka LIOK
SIBJIEHUSI 37IEKTPOMArHUTHON UHIYKLMN» crp. 42 (1-4) o https://m.edsoo.ru/ff0ca150
BuxpeBoe 3/1eKTprUeCcKoe 1oJie. §88,9
DJIeKTPOABIKYILAsA CU/Ia MHAYKLWH B crp.39 (3 -5)

MPOBO/IHUKE, IBWXKYILEMCS TTOCTYMaTe/IbHO B crp. 42 (1 -3)

3 OZJHOPOJHOM MarHUTHOM moJie. [IpaBuio 97.09.94 bubmiorteka LJOK
Jlenuja. IHAYKTUBHOCTL. B/eHKe https://m.edsoo.ru/ff0ca600
camonHAyKuU. 31C caMOUHAYKLMH.

OHeprusi MarHUTHOTO MOJIs1 KaTYIIKHU C
TOKOM. DJIEKTPOMarHUTHOe T0JIe.
NuaykTuBHOCTG. SIB/IeHHE CaMOUHAYKLUN. § 11

9 DJIEKTPO/IBIIKYILIAst CHJla CAMOUHYKLUU. ctp. 52 (1,3) 02.10.24
SHEPFI/IH MAarHMTHOI'O I10JId KaTyIIKKW C TOKOM.

TexHUUEeCKHe YCTPONCTBA U UX TIPUMEHEHHe: §§3,511

10 MOCTOSIHHbIE MarHUTHI, 3/IEKTPOMAarHUTHI, 04.10.24 bubmoreka IIOK
3/1eKTPO/BUraTe/lb, YCKOPUTEeJIU https://m.edsoo.ru/ff0cab82
3/IeMeHTapHbIX YaCTHULl, UHAYKLWOHHAS 1eYb
KonTponbHast pabota Ne 1 110 Teme Vrory rase!

11 «MarauTHoe noJie. J/IeKTpOMarHuTHas «MarkmrHoe fofte. 09.10.24 Bubmorexa OK

UHAYKLIUSA»

DJIeKTPOMarHuTHa
ST UHAYKLIUSL.

https://m.edsoo.ru/ff0cad58

2. KoJsiedanusi 4 BoyTHBI (24 yac)

2.1. MexaHH4YeCKHe H /IEKTPOMarHuTHbIe Ko/ie0anus (9 uac)




12

KonebarenbHasi cuicrema. CBOOO/HBIE
MeXaHWUecKue Koebanusi. lapMoHHUUecKure
KosiebaHust. YpaBHeHHe TapMOHUUYECKUX
KoJsiebaHuid, epuo/], YacToTa, aMIJIUTY/ja U
taza Konebanuit. IIpyKMHHBINA MasiTHHUK.
MaremaTiUuecKuii MassTHHK. IIpeBpaiijeHye
SHEPruu

88 13, 14

11.10.24

bubmioreka LJOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota Ne 4 «VccnenoBanue
3aBHCUMOCTH TIepHO/Ia MaJTbIX KOebaHui
rpy3a Ha HUTH OT AJIMHBI HUTU ¥ MacCChl
rpysa»

cTp. 58 (1-15)
ctp.65 (1 -3)

16.10.24

14

KonebaTenbHbiii KOHTYp. CBOOO/JHBIE
3/IeKTPOMarHUTHbIE KojiebaHus B UziealbHOM
KoJsiebaTesTbHOM KOHType. AHAIOTHSI MEXY
MeXaHUYeCKUMHU U 37IeKTPOMAarHUTHBIMU
Kosie0aHUsIMHU.

8§ 17,18
ctp. 76 (1-23)

18.10.24

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

15

®opmysia ToMcoHa. 3aKOH COXpaHeHUsT
SHEepruM B UjieaslbHOM KoJiebaTe/TbHOM
KOHTYype

§19
ctp. 82 (1)

23.10.24

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

16

I[NpescTaByieHre 0 3aTyXaroIUX KOje0aHHUsX.
BeIHY)K/IleHHbIe MeXaHU4YeCKre KomebaHusl.
Pe3onaHc. BeiHyX/ieHHbIe
3/IeKTPOMarHUTHBIE Kojie0aHusl.

8§ 16, 23
ctp. 68 (1,2)

25.10.24

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

17

[TepemeHHbIM TOK. CHHYCOUATBHBIN
repeMeHHbIN TOK. MOIIJHOCTh TTepeMeHHOT0
TOKa. AMIUTUTY/IHOE U JIeHCTBYIOIIee
3HayeHue CUJ/Ibl TOKA U HalpsDKeHUsl.

§21
ctp. 90 (1,2)

06.11.24

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

18

Tpancdopmatop. IIpor3BoacTBO, Iepeiaua

8§ 26, 27

08.1124




Y oTpebsieHre 3/1eKTPUUeCKOi SHepTrun

TexHUYecKre yCTPONCTBA U MpaKTUUeCKoe [JonomHuTeNnbHbIN

19 TMPUMEHEHHeE: 3/IeKTPUUeCKOr0 3BOHKa, MaTepha 13.11.94 bubmoreka LIOK
reHeparopa repeMeHHOr0 TOKa U JIMHUH o https://m.edsoo.ru/ff0cc324
3/IeKTporepesiay.

OKoJiornyecKre pyUCKH MNPy MPOU3BO/CTBE [loTO/THUTE TbHBIH

20 371eKTpo3Hepruu. KysbTypa UCro/ib30BaHus Marepuan 15.11.24
3JIeKTPO3HEPTHU B NOBCEJHEBHOMN >KHU3HHU.

2.2, MexaHnuecKue U 3/1IeKTPOMarHUTHbIE BOJIHBI (5 4ac)
MexaHHUeCKHe BOJTHBI, yYC/I0BHUS §§ 29, 30
pacnipoctpanenust. ITepuog. CKOpocTb crp. 130 (1 -3)

71 pacrnpoCcTpaHeHus U [JIMHA BOJIHBI. 20.11.24 bubmoreka LIOK
I[TorepeyHblie ¥ IPOJ0/IbLHbIE BOTHEL o https://m.edsoo.ru/ff0cca54
Nurepdepeniys 1 audpakiys
MeXaHUUeCKUX BOJIH.
3ByK. CKOpOCTb 3ByKa. [ pPOMKOCTB 3ByKa. §31 bubnuoreka LIOK

22 22.11.24
BricoTa ToHa. Tem0Op 3ByKa. crp. 130 (A1, A3) https://m.edsoo.ru/ff0cccOc
OJIEKTPOMAarHUTHBIE BOJIHBI. Y C/I0BUS 88 35, 39, 68
U3/TyYeHHs 31eKTPOMArHUTHBIX BOJIH. ctp. 145 (1- 4)

B3auMHas opueHTanus BekTopos E, B, v B

. . bubmoreka IIOK
23 3/1IEKTPOMarHiTHOU BosiHe. CBOUCTBA 27.11.24
https://m.edsoo.ru/ff0ccfe0

3/IeKTPOMArHUTHBIX BOJIH: OTPa’KeHHe,

ripesioMsexue, gudpakuus. CKopocTb

3/IeKTPOMarHUTHBIX BOJTH.

[TpUHIMIIBI paIMOCBSI3U U TeJIEBUIEHUSI. §§ 37, 38, 40, 42

cTp. 159 (1 -4

94 PassutHe cpeCTB CBA3K. PaguosoKarnus. P (1-4) 26 11.24

[TTkasa 3/1eKTPOMarHUTHBIX BOJIH.
[IpyMeHeHre 371eKTPOMAarHUTHBIX BOJIH B




TeXHUKE U ObITY. DJIEKTPOMarHUTHOE
3arpsi3HeHue OKpY Karolel cpe/ibl.
TexHuyeckre yCTPONCTBA U MPaKTUUeCKOe
TpYMeHeHKe: My3bIKa/JlbHble UHCTPYMEHTHI,
y/bTPa3ByKOBasi AMarHOCTHKA B TEXHUKE U
MeJULuHe, pajap, paguoIpuéMHHUK,
Te/IeBU30p, aHTeHHa, TesleoH, CBY-meun.

Wtoru riasel

KontponbHast pabora Ne 2 «Konebanus u

25 P P i 1 «Konebanus u 04.12.24 Brbmiorea OK
BOJTHBD» https://m.edsoo.ru/ff0cc6f8

BOJIHBI»
2.3. Onmnruka (10 yac)
'eomeTpuueckasi onTyka. IIpsMoiMHeliHOe Beegenve

%6 pacrpocTpaHeHue cBeTa B OZJHOPO/JHOM 1 § 44 06.12.94 bubnmoreka LIOK
cpefie. ToueuHblli UCTOYHUK CBeTa. JIyu o https://m.edsoo.ru/ff0cd350
CBeTa
OTpaxkeHue cBeTa. 3aKOHBI OTPaXKeHUsI § 45 Bub OK

27 cBeta. ITocTpoeHue 1300paKeHH B TJIOCKOM 1 crp. 175 (1,2) 11.12.24 nomoreka I

https://m.edsoo.ru/ff0cd4e0
3epkase
[Tpenomenue cBeTa. 3aKOHBI TTPeIOMIEHHS §§ 47, 48
cBeTa. AGCOMIOTHBIN MOKa3aTe/b cTp. 186 (1 —-4) _ OK
28 nipesioMmsieHus. IlonHoe BHyTpeHHee 1 13.12.24 nomotexa I

. https://m.edsoo.ru/ff0cd7{6
otpakeHue. [IpeziesTbHBIN YTOJT TIOJTHOTO
BHYTPEHHET'0 OTPayKEHMS.

79 JTabopatopHasi pabota Ne 5 «/3mepeHue 1 crp. 189 (1,2) 18.12.24 bubmmoreka LIOK
roKasareJid IpejioM/IeHUs CTeKJia» o https://m.edsoo.ru/ff0cd67a
Cobwuparoliyie U pacCenBarolfe JTMH3bI. §§ 50, 51

ctp. 202 (3,4
30 Toukas MH3a. POKyCHOe pacCTOsHKE U 1 p (3.4) 20.12.24 BuGmoreka [IOK

ONTHUYeCKasl Cuia TOHKOW JIMH3BI.
ITocTpoeHue n300pa>keHN B COOMPAIOIIUX U

https://m.edsoo.ru/ff0cddle




paccerBaroLMX JuH3ax. PopMysa TOHKOU
JIVH3BL. YBe/MueHue, 1aBaeMoe JIMH30M.

Jlaboparopnas pabota Ne 6 «VccnemoBanue crp. 202 (5)

31 CBOMCTB M300pa)keHi B MH3ax». [Ipeesnsl 25.12.24
MIPYMeHeHHsI TeOMeTPUYeCKON OTNTHUKH.

Hucniepcusi ceeta. CloXKHBIN cocTaB 6enoro §53

32 ceeta. LIgert. JlabopaTtopHas pa6ora Ne 7 crp.205 (1 - 3) 27.12.24
«HabntoeHre AUCIIEPCUM CBETa»

BosHoBas ontuka. ViHTepdepeHus cBeta. §8§ 54, 55
KorepeHTHbIe HCTOUHUKH. Y C/TOBHS ctp. 210 (1-4)
bubmiorteka LJOK
33 Hab/Tr0/1eHNs MaKCHMYMOB M1 MUHUMYMOB B 10.01.25
. https://m.edsoo.ru/ff0ced2?2
vuHTep(epeHIIMOHHOM KapTHHE OT JIBYX
crH(pa3HBIX KOTePEeHTHBIX NCTOUHUKOB.
Oudpaxius ceta. [JudpakiyoHHas §8§ 56, 57, 58, 50
peréTka. Y cioBre Hab/o[eHHs TTIaBHbIX crp. 220 (1 - 4)

34 MaKCUMYMOB I1pUY IaJieHuu 15.01.95 Bbubmoteka LIOK
MOHOXPOMaTUUYECKOTO CBeTa Ha o https://m.edsoo.ruw/ff0cf02e
JUQpakLMOoHHY10 peluéTKy. [Tonasprsarus
CBeTa.

TexHUUeCKHe YCTPOWCTBA U MPAKTUYeCKOoe Wtoru rnassl
MpUMeHeHHe: 0UKH, /IyIia, (poToarrapar, «Onrrka»

35 P yna, ¢ P 17.01.25
MHKDPOCKOIT, TeJIeCKOTI, BOJIOKOHHAsI ONITHKA,
mpaKkLOHHAas PeléTKa, MOJISIPOU/,.

3. OcHoOBBI crierjua/IbHOU TeOPHU OTHOCUTETbHOCTH
3.1. OcHoBBI crieniUa/IHON TEOPHU 0THOCUTE/IBHOCTH (4 yac)
I"'paHUILIbI TPUMEHUMOCTH K/IaCCUUECKOH 8§ 61, 62
PAHMUBI TP - bubmiorteka LJOK
36 MeXaHHUKH. [10CTy/1aThl crielabHOM Teoprn cTp. 235 (1 -5) 22.01.25

OTHOCHUTE/IbHOCTU: MHBAPWAHTHOCTE MO YIS

https://m.edsoo.ru/ff0cf862




CKOPOCTH CBeTa B BaKyyMe, IPUHLIUI
OTHOCUTE/JIbHOCTU DUHIITeHHA.

37 OTHOCUTEbHOCTh O/IHOBPEMEHHOCTH. § 63 24.01.95 BbubmoTeka LIOK
3ame//leHre BpeMeHU U COKPALIleHHe [/IMHbI cTp. 238 (1 -5) o https://m.edsoo.ru/ff0cfa42
OHeprusi ¥ UMIMYJ/bC PeIITUBUCTCKON §64 Bt OK
. oTeka
38 yacTurpl. CBA3b MacChl C SHEPryuei u cTp. 245 (2 - 4) 29.01.25 nommorexa I
https://m.edsoo.ru/ff0cfc68
WMITY/IbCOM YaCTHUL[bl. DHEeprus TOKOsI
KonrpospHast pabota Ne 3 «OnTuka. HWToru rnasbl Eut6 [OK
nbMoTeKa
39 OCHOBBI CITeLMaIbHOM TeOpPUH «Onruka. CTO» 31.01.25
5 P https://m.edsoo.ru/ff0cf6f0
OTHOCHUTE/IbHOCTH»
4. KsantoBas ¢u3uka (15 uac)
4.1. 3eMeHTbI KBAaHTOBO#M onTHKH (6 yac)
dotoHsl. ®opmyJia [11aHKa CBSA3U S3HEpruu Beezenue
40 (bOoTOHa C ero 4acToTON. DHEPrUsi U UMITYJIbC §71 05.02.25 Bubmorexa OK
' P y A https://m.edsoo.ru/ffOcfe16
doToHa.
41 OTKpBITHE U UCcenoBaHue GoToddderTa. § 69 07.02.95 bubmoreka IIOK
Onbitel A. T'. CTonerosa crp. 271 (1 -3) o https://m.edsoo.ru/ff0cffc4
3akoHbl poTo3ddekra. YpaBHeHHe § 69
N N 277 (1 -3 bubmoreka LJOK
42 OuiHTeliHa A5 hoTo3ddekTa. «KpacHas CTp. ( ) 12.02.25
https://m.edsoo.ru/ff0d015e
rpanuiia» dhoTto3ddekra.
Haenenue cBeta. Omeitel I1. H. Jlebenesa. §72 bubmoteka LIOK
43 . 14.02.25
XuUMHUeCcKoe JIeHCTBHE CBeTa. cTp. 277 (4,5) https://m.edsoo.ru/ff0d04a6
TexHUUeCKHe YCTPOMCTBA U MPAKTUYeCKoe Crp. 286 (6)
44 ripuMeHeHue: (PoTo3/1eMeHT, (POTOAATUNK, 19.02.25
conHeyHast baTapest, CBETOAUO/I.
Wtoru rnaeel
Perienue 3azau 1o teme «371eMeHTHI bubmiorteka LJOK
45 A «Keantosas 21.02.25 H

KBAHTOBOU OIITHUKW»

¢busmKa»

https://m.edsoo.ru/ff0d0302




ctp. 278 (C1, C2)

4.2. Crtpoenue aTtoma (4 uac)
. llzdo,qem; atoMa TomcoHa. OnbITbI 1 §74 022 Bubmorexa LIOK
Hf;}fiiiii:;g;g;]iﬂ;iﬁs Hacrat, R https://m.edsoo.ru/ff0d091a
47 [Toctynate! bopa. 1 E;S 288 (1-5) 28.02.25 }]?tlffsj:l/l;l;fee(;{sigg/}:deOafa
V3nyyeHue u norsoiieHre OTOHOB NpU § 87
48 riepexo/e aToMa C OJHOTO YPOBHSI 3HePTUM 1 crp.293 (1 -3) 05.03.25 Bubmmoreka LIOK
Ha Apyrou. Buabl criektpoB. CrieKTp https://m.edsoo.ru/ff0dOafa
yYPOBHeli 3Hepryuu aToMa Bo/Iopo/ia.
BosiHOBBIE CBOMCTBa yacTull. BosHe fe 8§88 71,76
49 bpoiins. Koprnycky/sipHO-BOTHOBOU 1 07.03.25 bubnuoreka LIOK
Ayanu3m. CIIOHTaHHOE U BbIHYKeHHOe https://m.edsoo.ru/ff0d0ca8
W3/TyJeHue
4.3. ATtomHoe sapo (5 yac)
OTKpBITHE paZii0aKTUBHOCTU. OTbITHI §8§ 78, 82 Bubmorexa LIOK
50 Pesepdopa 1o onpe/eseHuro cocTaBa 1 crp. 302 (1-5) 12.03.25 https://m.edsoo.ru/F0d0d2
Pa/IM0AKTHBHOTO HU3/TyUYeHust
CaoiicTBa anba-, beta-, raMMa-u3TydeHusl. 8§ 82, 83
51 BiusiHve pafjri0akTUBHOCTU Ha KUBbIe 1 14.03.25
OpraHu3MbI
OTKpBITHE TIPOTOHA U HeWTpoHa. Hyk/1oHHast §§ 83, 84
Mozens szpa [elisenGepra-MBaHeHKo. 3apsi crp. 317 (1,2)
= sapa. Maccosoe uuncio sgpa. M30Tors!. 1 19.03.25 bubmioTeka LIOK

Anbda-pacniazi. DNneKTPOHHbIN U
MO3UTPOHHBIN OeTa-pacrag. ['amma-

M3yuyeHre. 3aKOH Pa/JM0aKTHBHOIO pacraja.

https://m.edsoo.ru/ff0d1162
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OHeprus CBsI3U HYKJIOHOB B si/ipe. AnepHble
peakuuu. [lenenvie u cuHTe3s szep. SnepHsle
cunbl. JedekT Macchl sapa. SaepHbIit
peakTop. TepMosiZiepHbIN CUHTE3.
[Tpo6siembl, epCrIeKTUBBI siIePHON
SHEepreTUKU. JKOJIOTUYeCKre acreKThbl
1lePHOM SHEPreTHKU.

8§ 80, 87 — 90, 94
ctp. 307 (1,2)

21.03.25

bubmioreka LJOK
https://m.edsoo.ru/ff0d1356

54

JieMeHTapHble yacTulbl. OTKpbITHE
Mo3uTpoHa. MeTozibl Habmo[eH s 1
perucTpanyy 3j1eMeHTapHbIX YacTHL].
Kpyrbiii cton «®yHaaMeHTaIbHbIe
B3aumMo/ieiicTBus. EqUHCTBO r3uueckoi
KapTUHBI MHpa»

8§ 86, 92, 93, 95, 96
ctp. 331 (1-5)

26.03.25

bubmoreka IIOK
https://m.edsoo.ru/ff0d0e38

5. J/ieMeHTBHI aCTPOHOMMH M acTPO(PU3UKHU

5.1. D/1eMeHTBI aCTPOHOMHUHM U acTpodu3uKH (7 yac)

55

Jrarbl pasBUTHsA acTpoHOMUU. [IpukiagHoe
Y MUPOBO33peHYeCKOoe 3HaueHue
actpoHoMuu. Buj 3Bé31HOTO Heba.
CosBe3nys, sipKue 3BE3/bl, IJIaHeThl, UX
BUAKMMOe ABrKeHve. CoHeyHas cucrema.

8§ 99-101

09.04.25

56

Connije. ConmHeuHasi akTUBHOCTb. VICTOUHMK
sHepruu CoJiHLIa U 3BE3].

§ 102

11.04.25

57

3BE3/1bl, UX OCHOBHbIE XapaKTEePUCTUKHU.
[uarpaMma «CIeKTpabHbIN K/acc —
CBETUMOCTb». 3aBUCUMOCTb «Macca —
CBETHUMOCTb» /ISl 3B€3]] TJIaBHOMN
1oC/ie/JoBaTeTbHOCTU. 3BE3/Ibl TJIaBHOM
rocsiefioBatenbHOCTH. BHyTpeHHee
cTpoeHue 3Bé371. COBpeMeHHbIe

88§ 103, 104, 105

16.04.25




MpeCcTaB/IeHUs O IPOMCXOXKIEHUU U
sBo/iroLuu CoJsiHLIa U 3BE3[]. DTarbl )XU3HU
3BE3/.

Mueunbiii [TyTh — Haiiia ['anakTHKa. 8§ 106, 107
ITonoxenue u nBr>xeHre Co/HIIA B
58 lNanaktrike. THUIIbI rasakTUK: 18.04.25
PaJoTa/IaKTUKHU U KBa3aphl. UEpHBIE /IBIPBI
B si/ipaxX TajlakKTHK.
Bcenennas. Pacimpenve BeeneHHol. 3akoH § 108
Xab6671a. Pa3beranue ranakTuk. Teopus
59 Bosbiioro B3peiBa. PesiMKTOBOE U3/1yUeHue. 23.04.25
MaciirrabHasi cTpykTypa BeesieHHOI.
MertarasiakTuka.
60 HepeléHnbie 1Tpo6/ieMbl aCTPOHOMHMH. JlomoNHHTe b HEI 25.04.25
MaTepuan
Ntoru rnasel
61 KonTponbHast paboTa Ne 4 «3nemMeHTbI «DJIeMEeHTBI 30.04.95
ACTPOHOMUHM U aCTPODU3UKI» ACTPOHOMUHM U o
acTpodU3UKU»
6. OO0OoO1aroiIee MOBTOPEHUE
6.1. O6o0aroee moBTOpPeHuUe (4 yac)
O6o6miaromuil ypok. Ponb dhusvku u 3ak/roueHue
aCTPOHOMHH B 3KOHOMHUYECKOM, HlononHuTe NbHbIH
62 TeXHOJIOTMYECKOM, COLMATLHOM U STUUeCKOM Marepuar 07.05.25
)
cdepax JesTeTbHOCTU YesioBeKa
O6o06maroliuit ypok. Ponb 1 MecTo hU3MKH 3ak/roueHue
63 Y aCTPOHOMUH B COBPEMEHHOM HayUHOM [onomHnTeNbHbIHA 14.05.25
MaTepHal

KapTUHe MHpa




O6o6maronuii ypok. Pomb ¢usnueckoit 3aksroueHue
64 Teopuu B (POPMUPOBAHUHM TIPEICTABICHUM O 1 [oromHuTe NbHbIH 16.05.25
¢u3nueckoil KapTHHe MUpa Marepuan
O60o6m1aroiuil ypok. MecTo dpu3nueckoit 3ak/roueHue
KapTUHBI MUPA B 00I1IeM STy COBPEMEHHBIX [JoromHnTeNbHbIH
65 . 1 MaTeDan 21.05.25
eCTeCTBeHHO-HayYHbIX Mpe/iCTaB/eHul 0 p
rpupoje
Pe3epBHoe Bpems (3 uac)
Pe3se 11 ypok. Ma oe 11oJ1e.
66 PBHBII YPOK. MarHuTHoe o 1 23.05.95
OneKTpoMarHyMTHast UHAYKLUS
67 Pe3epBHbIil ypok. OnTrKa. OCHOBBI 1
CrieljasbHOM TeOpUX OTHOCUTE/IbHOCTU
68 Pe3sepBHbliii ypok. KBaHTOBas pusuka. 1 bubnuoreka LIOK
OneMeHTbl aCTPOHOMUM U acTPO(U3UKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4




YYEBHO-METOJMYECKOE OBECIIEYEHUWE OBPA30BATEJ/IBHOI'O
ITPOOECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI /11 YYEHUKA

10 KV/IACC

Msikumes I'.4., ByxoBueB B.b., Corckuii H.H. «®wusuka. 10 kmacc. YueOHUK.
Ba3zoBeiii U yraybnénsbii ypoHu. ®I'OC». — 11-e wu3fg., crep. — Mocksa :
[IpocBemenue, 2024 r.

11 K/TACC

Mskumie I'.{., byxoBuer b.b., Uapyrun B.M. «®u3uka. 11 kmacc. YueGHUK.
Ba3zoBeiii u yrnyonénnbii ypoHu. ®PI'OC». — 11-e u3fg., crep. — Mocksa :

IIpocsemenue, 2024 r.
METOINYECKUWE MATEPUAJIBI V11 YUUTEJIA
o [Jupaktuueckue wMarepuanel ®Pusvka 10, 11 kmacc / A.E.Mapos,
E.A.MapoH. — M.: U3narenscTBO «/Ipoda», 2023.

o TemaTtuueckre KOHTPO/bHBIE M CAaMOCTOSITe/IbHbIE pabOThI MO (hH3UKe
10, 11 knacc / O.N.I'pomueBa. — M.: N3gaTesibCTBO «OK3aMen», 2023 T.

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETHU
NMHTEPHET

o AHUMauum dmnsmnyecknx obbekToB. http://physics.nad.ru/

o YXuBas du3smkKa: obyyatouas nporpamMma.
http://www.int-edu.ru/soft/fiz.html
o YpOKu dU3nKM c NCMONb30BaHMEM NHTepHeTa.

http://www.phizinter.chat.ru/

o ®wusmka.ru. http://www.fizika.ru/

o ®usmka: Konnekums onbiToBs. http://experiment.edu.ru/

o ®dusmka: 3N1EKTPOHHas KoNneKums OrbITOB.
http://www.school.edu.ru/projects/physicexp
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