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ITIOACHUTEJ/IBHASA 3AIIMCKA

[Tporpamma o ¢u3mke 6a30BOro ypoBHSI Ha YPOBHe cpefiHero obirero obpa3oBaHusi pa3paboTaHa Ha
OCHOBe TIOJIO)KeHWM W TpeOOBaHWI K pe3ysbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/lbHOW TPOTPaMMBI,
nipezacraBieHHbIX B PI'OC COO, a Takxke ¢ y4éToM QegepanbHO paboueil IporpaMMbl BOCTIUTaHUS U
KOHIIEILMU TIpero/ilaBaHus yuebHoro npeaMeta «®du3nka» B 0Opa3oBaTebHBIX OpraHu3anusx Poccuiickoi
denepalyu, peasy3yoIMX OCHOBHBIE 00pa30BaTe/IbHbIE TPOTPAMMBI.

Copep>kaHue MporpaMmsl 1o ¢r3vKe Hampap/ieHO Ha (pOPMUPOBaHKe eCTeCTBeHHO-HAayYHOW KapTHHBI
mupa obyuarouguxcs 10-11 kmaccoB ripu oOydyeHun ux ¢u3uKe Ha 6a30BOM YpOBHe Ha OCHOBE CHCTEMHO-
JlesiTesTbHOCTHOTO  mozixofa. IlporpamMa mo  ¢usuke cooTBeTcTByeT TpeboBanusmM PI'OC COO k
MIaHUPYEeMbIM JINYHOCTHBIM, TIpeJMETHbIM W MeTarpeJMeTHbIM pe3y/bTaTaM oOO0yueHMs, a TaKxe
YUUTBIBaeT HEOOXOJUMOCTh peanu3aliid MeXIPeJIMEeTHbIX CBsi3ell (U3UKH C eCTeCTBeHHO-Hay4YHBIMH
yueOHBIMM TIpeZiMeTaMH. B Hell orpeesnsitOTCS OCHOBHBIE 1LIeM M3y4yeHUs (PU3MKM Ha YPOBHE CPeIHEro
ob1ero o6pa3oBaHusl, TJIAaHUPYeMble pe3y/IbTaThl OCBOeHUs Kypca (hDU3WKU: TUYHOCTHBIE, MeTarpeMeTHbIe,
rpeZiMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma 110 u3MKe BK/IHOUAET:

® [JIaHUpyeMbIe pe3y/IbTaThl OCBOEHUsI Kypca (PM3UKH Ha 6a30BOM YPOBHE, B TOM UKCJIe
® TpeAMeTHbIE pe3yJbTaThl 110 rojjamMm 00yueHus;
® copep>xaHue yye6Horo npeaMeta «PusmKa» 1Mo rofaM o0yuyeHusl.

du3MKa Kak HayKa 0 Hanbosee 00IIMX 3aKOHAX TIPUPO/BI, BHICTYTIasl B KauecTBe yueOHOro Tipe/iMeTa B
I1KOJIe, BHOCUT CYILL[eCTBeHHbIN BK/IaJl B CCTeMYy 3HaHHUi 00 okpyskatoiieM Mupe. LITko/bHBIN Kypc Hr3UKu
- cucTeMo0Opa3yIoIIHiA /IS eCTeCTBEeHHO-HAaYUYHbIX yUeOHbIX TpeMeTOB, TIOCKOJbKY (hHU3UUecKre 3aKOHbI
Jie)kKaT B OCHOBe TIPOLIECCOB W SIBJIEHWM, M3y4yaeMbIX XUMHel, Ouosioruel, ¢pusnueckoil reorpacdueii u
acTpoHoMuel. Mcrnonb3oBaHMe U aKTUBHOe TIpUMeHeHHe (M3UuUeCcKHWX 3HaHWM OrpejierisieT XapakTep U
pa3BuTHe pa3HOOOpa3HbIX TeXHOIOTH B cepe SHEPreTUKU, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJyUYeHUs
HOBBIX MaTepualoB C 3aZldHHBIMU CBOWCTBaMH M Jpyrux. M3ydeHue (U3MKU BHOCHUT OCHOBHOW BKJa[, B
(hopMUpOBaHUe ecTeCTBEHHO-HAayUHOW KapTHHBI MUpa 00yJarouxcsi, B opMUpoBaHue yMeHU IPUMEHSTh
Hay4HbII MeTO/| TI03HaHUsI ITPY BLITIOJTHEHUW UMH YUeOHBIX UCC/Ie0BaHUM.

B ocHOBY Kypca (HM3UKH [|jisi YPOBHSI Cpe/iHero obiero oOpa3oBaHUs MOJIOXKEH s U/ei, KOTOpbie
MO’KHO pacCMaTpHBaTh KaK MPUHLUIIBI €r0 TOCTPOeHUSI.

Wpes yenocmHocmu. B cOOTBeTCTBUM C Hell KYPC SIBJISIETCS JIOTUYeCKU 3aBepILIEHHBIM, OH COJIePKUT
MaTepuas U3 Bcex pa3iesioB (hU3MKU, BKIHOUaeT KaK BOIPOChI K/1IaCCUUeCKOM, TaK U COBpeMeHHOM (hH3UKH.

Upesi eeHepanusayuu. B coOTBeTCTBMM C Hell Martepuan Kypca (u3vkd 00beJUHEH BOKPYT
¢du3nueckrx Teopuil. Beayiym B Kypce siBsieTcsi GOpMHPOBaHKe TNpe/iCTaB/IeHU 0 CTPYKTYPHBIX YPOBHSIX
MaTepuH, BellleCTBe U ToJie.

Wpnes eymaHumapusayuu. Eé peanu3anys npe/rnosaraeT UCOIb30BaHUe T'YMaHUTapHOTO MOTeHLMasa
¢u3nueckoli HayKd, OCMBICJIEHHEe CBfI3M pa3BUTUA (GU3UKM C pa3BUTHEM OOIIecTBa, a Takxke C
MHPOBO033peHYeCKUMH, HDABCTBEHHBIMHU U 3KOJIOTHUeCKUMH TIpo0ieMaMu.

Wpest npuknadHoli HanpaeneHHocmu. Kypc ¢u3uku rpejrnosiaraeT 3HaKOMCTBO C IIMPOKHWM KPyrom
TeXHUUECKHX U TeXHOJOTMUeCKUX MPUI0KeHUI U3yUueHHbIX TeOPU U 3aKOHOB.

Wpes skonoeuzayuu peanvzyeTcsi MOCPeJCTBOM BBeJleHUs 3/IeMEHTOB COjlepyKaHUsl, MOCBSIIEHHBIX
9KOJIOTHUECKUM TMpobyieMaM COBPEMEHHOCTH, KOTOPbIe CBsI3aHbI C Pa3BUTHEM TeXHHKH M TEXHOJIOTHH, a
TaK>Ke 00Cy>KeHust TpobJieM palioHaIbHOTO TIPUPO/OTIOb30BaHUs M SKOJIOTMYeCKOM 6e30TacHOCTH.

Crep)XHEeBBIMM 3jIeMeHTaMH Kypca (M3WKKM Ha YpOBHe CpeJHero o0Iiero obpa3oBaHUsl SIBJISIOTCS
¢usnyeckre Teopun (popMHUpOBaHKe TPeCTaB/IeHU O CTPYKType MOoCTpoeHus (r3nyecKoil TeoOpuH, poJiu
(yHaMeHTaNbHbIX 3aKOHOB U TIPDUHLIUIIOB B COBPEMEHHbIX Tpe/ICTaBAeHUsIX O TMPUPO/Jie, TPaHULIAX
MPUMEHUMOCTH TeOPUH, /IJIsl ONTUCAHKS eCTeCTBeHHO-HayUHbIX sIBJIEHUI U MPOLIeCCOB).

CurcTeMHO-IeSITe/IbHOCTHBIM  MOAX0J, B Kypce GU3MKU peaiu3yeTcsl TIpe)K[e BCero 3a CuéT
OpraHM3alL[uM KCIIePUMEHTa/IbHON JieaTelbHOCTH o0ydJaromuxcs. [t 6a30BOro ypoBHS Kypca (M3UKH -
3TO KCIIOJIb30BaHWE CUCTeMbl ()POHTA/BHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1ab0paTOpHBIX paboT,
KOTOpbIe B TIpOrpamMMe 10 (u3rKe 0O0BeAWHEHbI B OOIIWI CMHUCOK YYeHWUECKMX MPAaKTHUeCKWX padoT.
BbisenieHe B yKa3aHHOM TiepeuHe JjabopaTOpHbIX pPabOT, TPOBOAMMBIX il KOHTPOJS W  OLeHKH,
OCYIIIeCTBJISIETCS yUaCTHUKaMK 00pa30BaTe/IbHOTO TIPOL[ecca MCXOAs U3 OCOOEeHHOCTeH TJIaHMPOBAHUS U
ocHamleHusi KabuHera ¢usuku. IIpy 3TOM obecrieunBaeTcsi OB/aJieHWe OOYYAIOIUMUCT YMEeHUsMHU



MPOBO/IUTh KOCBEHHbIE W3MepeHUs], WCC/IeZJOBaHUs 3aBUCUMOCTeN (DHU3MUeCKHUX BEJUUMH M TIOCTAaHOBKY
OTIBITOB T10 TIPOBEPKE MPe/I/I0KeHHBIX TUIIOTe3.

Bosbilioe BHUMaHWe Y[e/isieTCsl PeIleHHI0 PACUéTHbIX W KayeCTBeHHbIX 3azad. [Ipu 3tom [jis
PacuéTHBIX 3a/lau MPUOPUTETOM SIB/ISIFOTCS 3a/laui C SIBHO 3a/laHHOM (DU3MUeCcKol MOo/esibio, TI03BOJISIOLIHe
MPUMEHSITh W3yUeHHble 3aKOHbI M 3aKOHOMEPHOCTM KakK W3 OAHOTO pa3fiesia Kypca, TaKk W WHTerpupys
3HaHUS U3 Pa3HbIX pa3jenoB. [l KaueCTBeHHbBIX 3a/layu MPUOPUTETOM SIBJISIOTCS 3a/JaHUS

Ha 00BsicHeHHe TIpoTeKaHUsl (M3NUeCKUX SIBJIEHHWH U MPOLIeCCOB B OKPY>Karolel >KU3HU, TpeOyroliue
BbIOOpa (U3NUECKOM MO/Ie/U /ISl CUTYallMU MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboanusmMu PI'OC COO K MaTepuanbHO-TEXHUUECKOMY 00ecreueHuro
yuebHOro Tiporjecca 6a30BBIN YpOBeHb Kypca (U3MKM Ha yPOBHe cpefiHero obirero oOpa30BaHUs 0/DKEH
M3y4aThCs B YC/OBUSIX TIPeAMeTHOro KabuHeTa ()M3WKU WM B YCJIOBUSIX WHTErPUPOBAHHOTO KabuHeTa
MpeJMETOB €CTeCTBEHHO-HAYYHOTO 1MK/Ia. B kabuHeTe pu3Mku 10/HDKHO OBITH HeOOX0[UMOe TabopaTopHOe
obopyjoBaHue /1JIs1 BBITIOJIHEHUSI YKa3aHHBIX B TIPOTPaMMe 10 (pU3uKe YueHUnYeCKUX MPaKTHYeCKUx paboT u
JeMOHCTpAlMOHHOe 000pyZOBaHue.

HemoHcTpalioHHOe 060pyoBaHWe (OPMUPYETCs B COOTBETCTBUH C TPUHLIUIIOM MUHWMAaIbHOMN
JIOCTaTOYHOCTU WM oOecrieunBaeT TIOCTAHOBKY II€PEUMC/IEHHBIX B TporpaMme 10 (GU3UKe K/IHOUEBBbIX
JIEMOHCTPALW /TSI UCC/Ie[JOBAHMS N3yUaeMbIX SIBJIEHUM W TMPOLIeCCOB, SMIUPHUUECKUX U QyHAaMeHTaTbHbIX
3aKOHOB, UX TEXHUUECKUX NTPUMeHeHUH.

JlabopaTopHoe o6opy/JoBaHUe [Jisi YUYeHHUeCKHX TIpaKTUUYeCKUx pabor dopmupyercs B Bue
TeMaTUYeCKMX KOMITJIEKTOB M 00ecrieurBaeTcsl B pacuéTe OFHOTO KOMITIEKTa Ha [BYX OOyuaroImxcs.
TemaTryeckre KOMIUIEKTHI J1ab0paTOpPHOTO0 00OPY/JOBaHUSI [JO/DKHBI ObITh TIOCTPOEHbI Ha KOMILIEKCHOM
HCTO/Ib30BaHUU aHAJIOTOBBIX M IIU(POBLIX MPUOOPOB, a TAK)Ke KOMIbIOTEPHBIX W3MEPUTEbHBIX CHCTEM B
BU/Ie TUGPOBLIX TabopaTopuid.

OCHOBHBIMH LIeJIIMH U3yUeHUs: PU3UKHU B 00111eM 00pa30BaHUM SIBJISTIOTCS:

¢ (opmupoBaHKe UHTepeca U CTpeM/IeHHUs1 00yUaroIuxcst K HAYyYHOMY U3YUeHHI0 TTPUPO/ibl, Pa3BUTHE
WX UHTE/JIEKTya/IbHBIX U TBOPUECKUX CITOCOOHOCTEH;

® pa3BUTHE Mpe/CTaBJIeHUM O HAyuyHOM MeTo/ie TIO3HaHUS U (HOPMHUPOBaHME HCC/IeI0BATETHCKOTO
OTHOIIIEHHUsI K OKPY KalOIIUM SIBIEHUSIM;

¢ (opmHpoBaHHE HAyYyHOTO MHPOBO33DEHMS KakK pe3ysbTaTa W3yuyeHHs OCHOB CTPOEHHs] MaTepuu U
(yH/IaMeHTabHbBIX 3aKOHOB (DH3UKWY;

* (opmupoBaHre yMeHUN OOBSCHAThH SIBIEHUS C WCII0/Ib30BaHWEeM (H3WUeCKHUX 3HAaHUK W Hay4HBIX
Jl0Ka3aTesbCTB;

¢ (hopmupoBaHue TMpe/iCTaBIeHUH 0 PO (DU3UKH AJIsl Pa3BUTHS IPYTUX €CTeCTBEHHBIX HayK, TEXHUKU
Y TeXHOJIOTHM.

HocTtwkeHne 3TUX Lieel obecrieunBaeTCs pellieH|eM CeyHOIIUX 3a/lad B TIPOLiecce U3yueHUs Kypca

($U3MKM Ha ypOBHe cpejiHero o0bijero 06pa3oBaHus:

® mpuoOpeTeHHe CUCTEMBbl 3HAHMKM 00 OOIMX (PHU3NUECKHMX 3aKOHOMEPHOCTSIX, 3aKOHaX, TeOpHsX,
BK/IIOUasi MeXaHUKY, MOJIEKY/ISIPHYI0 (U3HKY, 2/IeKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U 3/IeMEeHThI
acTpo(u3uKy;

¢ (opmHpoBaHHEe YMEHU TIPUMEHSITh TeOPeTHUECKHe 3HAHUS /11 00bsICHEHUsT HU3UUECKUX SIBJIEHUN
B TIPUPO/Ie U /IJIsi IPUHSTHS TIPAKTUUeCKUX pellieH B TIOBCeIHEBHOM JKU3HH;

® ocBoeHUe CrIOCOOOB peIIeHHs Pa3MuHBIX 3a/lau C SIBHO 3aflaHHOM (hr3ndecKoli Mofenblo, 3a/ad,
Mo/ipa3yMeBalolIMX CaMOCTOsATeNIbHOe co3JjaHue (U3UYecKoil Mojenu, aJeKBaTHOW YC/IOBUSIM
3ajiaum;

® T[OHMMaHWe (U3MUECKUX OCHOB U TIPDUHLIMIIOB JeWCTBUS TeXHWYECKUX YCTPOWMCTB U
TeXHOJIOTMUeCKUX TPOLIeCCOB, UX BUSHUS Ha OKPY KalOIIYI0 Cpealy;

® OBJaJIeHWe MeTOAAaMH  CaMOCTOSITe/IbHOTO  TJIAHMPDOBAaHWS W TIPOBeZieHHsT  (PU3UUeCKUX
JKCTIepUMEHTOB, aHajiu3a MW WHTeprperaluyd uWHGOpPMAI[UKM, Ofpeje/ieHuss JOCTOBEPHOCTH
T0JTyUeHHOTO pe3y/ibTaTa;

® (Co37laHWe YCJIOBUM [  pa3BUTUS  yMEHWM TPOEKTHO-UCC/Ie[0BaTeTbCKOM, TBOPUECKOM
JIesITeTbHOCTH.

Ha u3yuenue ¢usuku (0a30BbIli ypOBeHb) Ha YPOBHe cpefHero obiiero obpa3oBaHust oTBoauTcs 136
yacoB: B 10 kacce - 68 yacoB (2 yaca B Hejiest0), B 11 kacce - 68 yacoB (2 yaca B HejieJito).



I[TpensiaraeMelii B IporpaMme 1o (r3uke repeueHb 1a00PaTOPHBIX U TIPAKTUUECKUX PaboT SIBJISIeTCS
PEeKOMeHZIOBaHHbIM, YUWTe/b JiejlaeT BHIOOpD TpOBe/eHHs J1abopaTOPHBIX PabOT U OMBITOB C YUYETOM
VH/IVBU/YaTbHBIX 0COOEHHOCTeM 00yUaroImxcs.



COJEPXAHHWE ObYUYEHUSA

10 K/TIACC

Paszpesn 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 [TI03HAHUA

dusuka - HayKa o ripupozie. HayuHble MeTO/IbI [T03HAHUS OKPY’Karollero mupa. Posib skcniepyumeHnTa u
TeOpUHU B TIpoLiecce MO3HaHUS MPUPO/bl. DKCIIEPUMEHT B (PU3UKe.

MogenvpoBaHue (u3MYecKux siBleHWM W TipoueccoB. HayuHble runotessl. Pu3nueckre 3aKOHbI U
Teopuu. ['paHULIbI MPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUS.

Pone u Mecto ¢u3uKyd B (hOpMUPOBAHMM COBPEMEHHON Hay4yHOW KapTUHbI MUpa, B NMPaKTUUeCKOU
JlesATe/IbHOCTH JIFOZIe .

HemoHcTpaLu

Amnasorobie v 1UGPOBbIe U3MEPUTE/TbHBIE IPUOOPHI, KOMITbIOTEPHBIE TATUHKH.

Pa3zpen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanuueckoe pBwkeHue. OTHOCUTENIBHOCTb MeXaHUUeCKoro JBwkeHus. Cucrema OTCUéTa.
Tpaektopusi.

[TepemeliieHre, CKOPOCTb (CpefHsisi CKOPOCTh, MIHOBeHHasi CKOPOCTh) M yCKOpeHWe MaTepUua/ibHOMU
TOUKH, UX MTPOEKLIUU Ha OCU CHUCTeMbl KoopAuHaT. Cjio)keHue repeMellleHnH U CJI0KeHHe CKOPOCTeu.

PaBHOMepHOe 1 pPaBHOYCKOpPEHHOe TpSIMOJIMHeNHoe [BiKeHue. ['padyku 3aBUCMMOCTH KOOD/JWHAT,
CKOPOCTH, YCKOP€eHUSs], yTH U MepeMellleHrs MaTepralbHOW TOUKA OT BpEMEeHHU.

CBobOojHOe TIafieHre. Y CKopeHHe CBOOOHOTO Ma/[eHUS.

KpuBonvHeliHoe aBrkeHue. [IBrkeHHe MaTepHUaJbHOW TOUKU I10 OKPYXXHOCTH C ITOCTOSIHHOW IIO
MOJy/JIF0 CKOPOCTBIO. YTJiOBasg CKOpPOCTb, JIMHeWHass CKopocTb. Ilepuos, ¥ uacTtoTa oOpaiieHUs.
IleHTpOCTpEMUTE/NBHOE YCKOPEHHE.

TexHUuecKre yCTPOMCTBA U MPaKTUUeCKOe NPUMeHeHue: CIIUA0MeTD, [BIKeHUe CHapsJ0B, LielHbIe U
peMEHHEIe Iepeiauu.

Llemoncmpayuu

Mogenb cucTeMbl OTCYéTa, WUIIOCTpaLUsl KUHEMaTUYeCKUX  XapaKTepUCTUK  [IBIKEHMS.
[Tpeobpa3oBaHue JBIXEHHUH C UCTIOIb30BaHKEM MTPOCTHIX MEXaHHU3MOB.

[TageHne Ten B BO3/lyXe U B pa3peXeHHOM IIPOCTPaHCTBe.

HabntofeHue ABWKeHUs Tesa, OPOILIEHHOTO IO/ YI7I0M K FOPU30HTY U FOPU30HTa/IbHO. V3MepeHue
YCKOpeHUst CBOOO/THOTO TIa/IeHUS.

HaripaBsieHve CKOPOCTH IpY ABMKEHUU T10 OKPYKHOCTH.

YueHUYeCKHI SKCTIEPUMEHT, 7abopaTopHbIe pabOoThI

V3yyeHrie HepDaBHOMEPHOTI'O JBM)KEHUS C LIeJ/IbI0 OTpe/ie/ieHHsi MTHOBEHHOM CKOPOCTH.

VccnenoBanve COOTHOLLIEHUS] MeXAY MYTSMH, IPOKEeHHBIMUA TeJIOM 3a I0C/efloBaTe/lbHble paBHbIE
MPOME)XYTKU BPeMeHU MPH PABHOYCKOPEHHOM [JIBH)KEHUM C HayaJIbHOW CKOPOCThIO, PABHOM HY/JIIO.

N3yueHue ABV)KeHUS 1IapUKa B BA3KOW XKUIKOCTH.

V3yueHue ABW>KeHUs Tesa, OPOIIIEHHOT0 TOPU30HTA/IBHO.

Tema 2. luHamuKka

[TpunH1un oTHOCUTeIbHOCTH ["anmunes. TlepBoiii 3aKkoH HbtoToOHA. IHepiuaibHble CUCTeMbI OTCUETA.

Macca tena. Cuna. I1punuun cynepno3unuu cui. Bropoli 3akoH HeroTOHa /17151 MaTepuaibHOU TOUKH.
TpeTuii 3akoH HblOoTOHa /17151 MaTepua/ibHBIX TOUEK.

3aKO0H BCeMUpPHOro taroreHusi. Cuia tsokecTu. [1epBas KocMuueckasi CKOPOCTb.

Cwuna ynipyroctu. 3akoH I'yka. Bec Tena.

Tpenne. Buzb! TpeHus (1oKos, CKosbXeHUs, KaueHus1). Cuna TpeHus. Cyxoe TpeHue. Cuia TpeHUs
CKOJIb)KEeHUs1 U cua TpeHus Mokos. KosdguimeHt Tpenusi. Cuia CONPOTUB/EHUS TIPY [IBWKEHUM Tenla B
JKUJKOCTU WU rase.

[MocTymaTesibHOE U BpalllaTe/bHOe JBM)KeHHe abCOMIOTHO TBEP/OTO Teia.

MoMeHT Cuibl OTHOCUTEIBHO OCH BpallleHus. [1neuo cusbl. Y c10Busl paBHOBeCUs TBEPZOTO TeJa.

TexHWuecKre YCTPOWMCTBa M MpaKTUYeCcKoe NPUMeHeHHe: MOJIIUITHUKY, ABWKEeHHe HCKYCCTBEHHbBIX
CITyTHUKOB.

Lemoncmpayuu

SABneHue uHepLUU.



CpaBHeHHe MacC B3aUMOJeMCTBYIOLLUX Tel.

Bropoii 3akoH HeroToHa.

N3mepenue cus.

CroxeHue CUIL.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT JedopMaLivu.

HesecomocTs. Bec Tena rpu ycKOpeHHOM MOAbEMeE U MaJeHUN.

CpaBHeHMe CUJT TPeHUs MOKOSI, KAUeHUS U CKOJIbKeHHUS.

YcnoBusi paBHOBeCHsi TBEPZAOrO Tesa. Byl paBHOBeCwUs.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabomnbl

V3yueHue ABW>KeHUs OpyCKa 10 HaK/IOHHOM TIJIOCKOCTH.

VccnenoBaHye 3aBUCHMOCTH CHJT YTIPYTOCTH, BO3HUKAIOIIUX B TIPY>KHWHE W Pe3WHOBOM 00pasiie, OT X
nedhopMaruu.

VccnenoBanue yciioBrl paBHOBeCHs TBEPOTO Tesla, UMEIOLLero 0Ch BpallleHus.

Tema 3. 3aKOHbI COXpaAHeHUsl 8 MEXAHUKe

VmMnyibCc MaTepuanbHOM TOUKH (Tesa), CUCTEMbl MaTepUalbHbIX ToueK. IMIybC CUbl ¥ U3MeHeHHe
HMMITy/IbCa Tesia. 3aKOH COXpaHeHUs1 UMITy/ibca. PeakTHBHOe JBHKEHHe.

Pabora cuibl. MOIIHOCTh CHJTBI.

KuHeTnueckasi SHeprusi MaTepHa/ibHOU TOUKH. Teopema 00 W3MeHeHUW KMHETUUECKOUW SHEepPTUH.

[MoteHuuanbHasi sHeprusi. [loTeHIManbHasi SHepPrusi yOpyro AeOpMUpPOBAaHHOW MPY>KUHBI.
[MoTeHIManbHast SHEPrys Tesla BOIM3U MOBEPXHOCTUA 3eMITH.

[MToreHrManbHBIE W HeNOTeHI[Ma/bHble CU/bl. CBsi3b pabOThl HEMOTEHI[MA/IbHBIX CHUJT C U3MeHeHHeM
MeXaHWYeCKOM SHepruu CUCTeMBI TeJl. 3aKOH COXPaHeHUsT MeXaHUUeCKOU SHeprum.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpPOWCTBA W TMPaKTUUeCKOe MpPUMeHeHHe: BOJOMET, KOMEp, MPY)KWHHBIM THCTOJIeT,
JIBIDKEHUe pakeT.

LemoHncmpayuu

3aKOH COXpaHeHUs! UMITYJIbCa.

PeakTuBHOE /IBI>KEHUE.

[Tepexon MOTeHIMATBLHON SHEPIUHU B KUHETHUECKYH0 U 00paTHO.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

V3yueHue abCOTFOTHO HEYTIPYTOTO yZapa C TIOMOILbIO ABYX OJIMHAKOBBIX HUTSHbIX MasiTHUKOB.

WccnemoBanvie CBsA3W pabOThbl CUIbI C W3MEHEHHEM MeXaHWUeCKOW SHeprud Tejla Ha TpUMepe
pacTsDKeHUs1 Pe3MHOBOIO XKI'yTa.

Pa3pen 3. Moneky/isipHast (pu3HMKa ¥ TepMOAMHAMUKA

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMUYecKoll meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKY/IIPHO-KMHETUUECKOW TEeOPUM UM WX OIBbITHOE 00OCHOBaHHe.
bpoyHoBckoe fBrkeHue. [uddysus. Xapakrep ABUKeHUS] U B3aMMO/IeMCTBHUSI YacTul] BellecTBa. Mozenu
CTPOEHUSI Ta30B, XUIKOCTeH U TBEP/BIX TeJl U 00bSICHEHWE CBOWCTB BeIeCTBAa HA OCHOBE 3THX MO/ie/e.
Macca u pasmepsl MonekyJ1. KomvuectBo Beljectsa. [locrosHHas Asorazpo.

TersioBoe paBHOBecue. TeMriepatypa U eé usmepenue. Illkana remneparyp Llenbcus.

Mogenb ujeanbHoro rasza. OCHOBHOe ypaBHeHHEe MOJIEKY/ISIPHO-KMHETUUYECKOW Teopyur WZeasbHOro
rasa. AGco/moTHasi TeMIiepatypa Kak Mepa Cpe/iHeli KWHEeTUUYeCKOH SHEPryuu TeIIOBOr0 JBM)KEHUS YaCTHI]
ra3a. Illkana Temriepatyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHeHHe MeHzeneeBa- KrarmelipoHa. 3akoH
HanbToHa. M3omporecckl B HjeasbHOM ras3e C TOCTOSIHHbIM KOJMUYeCTBOM BelllecTBa. ['paduueckoe
Tipe/iCTaB/ieHe U30MPOLIeCCOB: U30TepPMa, U30X0pa, n3obapa.

TexHUUeCKHEe YCTPOMCTBA U MPAKTUUECKOe TIPUMEHEHHE: TEPMOMETp, OapoMeTp.

Lemoucmpayuu

OnbIThI, [OKa3biBalollMe [AUCKPETHOe CTpOeHUe BelllecTBa, ¢otorpadvy MOJeKyJ OpraHuyecKux
COeTMHEHM.

OnbIThl M0 AU dYy3UM KUIKOCTEN U ra3os.

Mogens 6pOyHOBCKOTO JBM>KEHUSI.

Mopens oneita LITepHa.

OnbIThI, 0Ka3bIBaloIIKe Cyll[eCTBOBaHUE MeXMOJIEKY/ISIPHOTO B3aUMO/1eHCTBUSI.

Mopesb, U/UTFOCTPUPYIOLLasi IPUPOAY [iaBJ/IeHUs ra3a Ha CTeHKU COCy/Za.

OnbIThI, WUTFOCTPUPYIOLME YPaBHeHUe COCTOSIHUSL M/ealbHOrO ras3a, U30npoLiecChl.



YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

OmnpeziesieHe MacChl BO3[yXa B K/IaCCHOW KOMHATe Ha OCHOBe HW3MepeHWH 00béMa KOMHATBhI,
JlaB/ieHUs U TeMIiepaTypbl Bo3yxa B Hel.

WccnepnoBaHue 3aBUCUMOCTU MeXX/y llapaMeTpaMy COCTOSIHUSI pPa3pe>KeHHOr 0 rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepMouHaMUuecKasi CUCTeMa. BHYTpeHHsIsT SHEPTysi TEPMOAMHAMUUECKOW CUCTEMbI M CIOCOOBI eé
n3MeHeHUst. KonuecTBo TerioThl U paboTa. BHyTpeHHsist SHeprusi OJHOATOMHOT'O U/lea/lbHOTO ra3a. Bupl
Terviornepe/jauM: TeIJIONPOBOAHOCTb, KOHBEKI[Msl, W3IyueHWe. Y[e/ibHas TeIMJI08MKOCTh BellleCTBa.
KonuuecTBo TemnoTkI NPU Tersionepejaye.

[TousTHe 00 amuabaTHOM Tiporiecce. IlepBbiii 3aKOH TepMOJUHAMUKU. [IpUMeHeHue TIepBOro 3aKOHa
TePMOIMHAMUKH K H3ompoiieccam. ['paduueckast uHTepripetaljisi paboThI rasa.

Bropoti 3aKoH TepMoiuHaMUKH. Heo6paTHMOCTh MPOL[eCCOB B IPUPO/IE.

TerioBble MalHbL. [IpUHIUIIBI EMCTBUS TETIOBBIX MallikH. [Ipeobpa3oBaHUst SHEPTUM B TETJIOBBIX
MarHax. KoadduiveHT mone3Horo feicTBusi TeryioBod MaivHbl. L{ukn KapHo u ero kosddwuiyeHT
T0JIE3HOTO AeUCTBUS. DKOJIOTMUeCcKre 1po0/ieMbl TeryI09HepreTHKY.

TexHUUeCKHEe YCTPOMCTBA U MPAaKTHUECKOe NPUMEHEHHe: IBUTaTe/lb BHYTPEHHETO CropaHusi, ObITOBOU
XOJIOJUbHUK, KOHJJULIMOHEP.

LemoHncmpayuu

Vi3MeHeHVe BHYTpeHHeW 3Hepryuu Teja TMPU COBepIeHWH paboThl: BBUIET MPOOKU U3 OYTBIIKH TO[
JIeMCTBUEM C’KaTOTO BO3/lyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTéM TpeHus (BUe0eMOHCTPALYs).

V3MeHeHVe BHYyTpeHHeU sHepruu (TeMIiepaTypbl) Tejia Mpy Teryionepezaue.

OmnbIT 110 aZiiabaTHOMY pacCIIMPeHHI0 BO3zyXa (OIbIT C BO3/YIITHBIM OTHUBOM).

Mogeniu MapoBoi TypOUHBI, ABUraTesIsi BHYTPEHHEro CropaHusi, pEaKTUBHOTO IBUTATEISI.

YueHuueckuli 3KcnepumeHm, 1abopamopHbie pabomal

V3mepeHue y/ie/IbHOM TerI0éMKOCTH.

Tema 3. Aepecamtble cocmosiHusi eeujecmea. Dazoeble nepexoobi

[Tapoobpa3oBanre W KOHAeHcalus. VicriapeHue u KumeHwe. AOCO/MIOTHAasT YW OTHOCHUTEIbHAs
BJIQKHOCTb BO3Zlyxa. HachlleHHbIH Tlap. Y 1enbHasi TeryioTa napooopa3oBaHust. 3aBUCUMOCTb TEMITEPATYPhI
KUTIeHUs OT JlaB/eHUsl.

TBépaoe Teno. Kpucranmueckve U amopgHbie Teja. AHU30TPOIMS CBOMCTB KpUCTaIoB. Kuakue
KpucTanabl. CoBpeMeHHble MaTepuanbl. [lnaBneHWe W KpucTaliu3auuvs. Y[enbHas TeruioTa I/laB/eHHSsI.
Cybnumariusi.

YpaBHeHue TeTuIoBOro HamaHca.

TexHuyecKre yCTPONCTBA U TIPaKTUUYeCKOe TIPUMeHeHre: TUTPOMETP U MCUXPOMeTp,

Ka/IOpUMeTp, TeXHOJIOTHH TMOIy4YeHUs] COBPEMEHHBbIX MaTepuasoB, B TOM UMC/e HaHOMAaTepuasnioB, U
HaHOTEXHOJIOTUU.

Lemoucmpayuu

CBoliCTBa HaCBII|EHHBIX M1ApPOB.

KurieHvie npy MOHW)KEHHOM []aB/IeHUM.

CriocoObl U3MepeHus! BIaXKHOCTH.

HabnroeHre HarpeBaHUs 1 T/IaB/IeHMs] KPUCTA/IJTMUECKOTO BelllecTBa.

[eMOoHCTpaLys KpUCTalIoB.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

N3mepeHne OTHOCUTEIBHOW B/I&)KHOCTHU BO3/yXa.

Pazpgen 4. JyieKTpojuHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3alus Tel. ONeKTpuueckui 3apsi. [IBa Bua 2/IeKTpUUeCKUX 3apsiioB. [IpOBOAHUKH,
JIA3/IEKTPUKU U TIOYTIPOBOJAHUKYU. 3aKOH COXPaHEeHUsI 3/IeKTPUUeCKOro 3apsijia.

B3aumogeiictBue 3apsizioB. 3akoH KynoHa. ToueuHblli 37eKTpUYecKuil 3apsij. JaeKTpuueckoe ToJie.
Harnpsbk€HHOCTE  37eKTpuueckoro Tiosigd. [IpyHLMO Cyneprio3vliuM  3JIeKTpUUecKux mnojen. JIuHaum
HaTpsKEHHOCTU 37IeKTPAYECKOT0 TOJIS.

PaboTta cun asnekTpocTtaTiueckoro Toss. ITorenruan. Pa3HocTh moTeHiManoB. [IPOBOAHUKU U
[IM3/1eKTPUKHU B 37IeKTPOCTaTUYECKOM Trosie. JuaneKTpuueckast IpOHULaeMOCTb.

OneKTpoEMKOCTb. KoHzeHcaTop. DNMeKTPOEMKOCTh MJIOCKOTO KOHJ@HCAaTOpa. JHeprusi 3apshkKeHHOro
KOH/IeHcaTopa.



TexHUuecKre yCTPOWCTBA ¥ MPaKTUUECKOe MPUMeHeHHe:3/IeKTPOCKOII, 3/IEKTPOMETD,

3/IeKTPOCTaTUUeCKasl 3allluTa, 3a3eMJieHWe 3JIeKTPOnpuOOpOB, KOHAEHCATOp, KOMHWPOBA/TbHBIM
arirapat, CTpyUWHbBIN MPUHTEP.

LemoHncmpayuu

Y CTpPONCTBO Y TIPUHIIUIT IEMCTBUS 37IeKTPOMeTpa.

B3aumogencTBre Ha31eKTpU30BaHHbIX Tel.

OneKTpUUecKoe 1osie 3apsHKeHHbIX Tell.

[TpOBOAHMKM B 3/1€EKTPOCTaTUUECKOM TI0JI€.

DJIeKTPOCTaTAUeCKast 3alliuTa.

[In5/1eKTPUKY B 3/1IeKTPOCTaTUYeCKOM I10JIe.

3aBUCHMOCTh 3/IEKTPOEMKOCTH TJIOCKOTO KOHJ|eHCAaTopa OT IJIOLIa[M TJIAaCTUH, PACCTOSIHUSL MEXIY
HVMU U IA3/1eKTPUYEeCKOW NTPOHNLIaeMOCTH.

OHeprusi 3apsbKeHHOT0 KOH/leHcaTopa.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomnl

V3mepeHue 371eKTPOEMKOCTH KOH/jeHCaTopa.

Tema 2. IlocmosiHHbIlI 31eKmpuyeckuli mok. ToKu 6 pazauuHbIX cpedax

OneKTpUUYeCcKri TOK. Y C/IOBUS CYIeCTBOBaHUS 3/IeKTPUYeCKOro TokKa. MictouHuku Toka. Cusa Toka.
[TocTOSIHHBIN TOK.

Harnpsbkenue. 3akoH Oma /151 yyacTKa Lern.

OneKTpUuyeckoe COTpPOTHB/IEHWE. Y[ielbHOe COMNpOTHB/IEeHMe BelecTBa. IllocnezsoBaTenbHoe,
rapa’sisie/ibHOe, CMelllaHHOe CoeJJMHeHNe NTPOBOAHUKOB.

PaboTa snekTprueckoro Toka. 3akoH /xoys-JIeHiia. MOIHOCTb 3/1IeKTPUUYECKOTO TOKa.

ONeKTPOABWXKYILlasi CM/ja U BHYTPEHHee COMpPOTHB/IEHWE MCTOYHMKA TOKA. 3akoH OMa /sl MoHOU
(3aMKHYTOI1) 3/1IeKTprUUecKou 1ernu. KopoTkoe 3aMbIKaHue.

ONeKTpOHHasi TPOBOAMMOCTb TBEPJBIX MeTasyIoB. 3aBUCUMOCTb COIPOTUB/IEHUS] METaloB OT
Temnepatypbl. CBepXIIPOBOAUMOCTb.

OneKTpuuecKrii TOK B BaKkyyMe. CBOMCTBA 3/IEKTPOHHBIX MTYUYKOB.

[MonynpoBoguuky. CoOCTBeHHAsi U TIPUMeCHast TIPOBO/IMMOCTb TIOTyTPOBOAHUKOB. CBOMCTBA P — N —
niepexoza. [ToyripoBofHUKOBbIE TTPUOOPBEI.

OneKTpUYecKri TOK B pacTBOpax M paclljlaBax 3/eKTPOJIUTOB. DJIEKTPOJUTHYECKas AWCCOLMALIVS.
DJIEKTPOJIN3.

OneKTpUuyecKri TOK B razax. CamoCTOSTe/IbHbIA ¥ HECaMOCTOATe/IbHbIN pa3pss. Moanus. [1nasma.

TexHuueckve yCTpOWCTBA M TMpakTUUeCcKoe TIPUMEHeHue: amIepMeTp, BOJIbTMETpP, peoCTarT,
WCTOUHWKM TOKA, 3JIeKTPOHArpeBare/ibHble MPUOOPBI, 37€KTPOOCBETUTE/bHbIE TIPUOOPBI, TEPMOMETP
COTIPOTHB/IEHUS, BaKyyMHbIA [JWOJ, TEPMHUCTOPbl U (OTOPE3UCTOPbI, TMOJYIPOBOJHUKOBBIM WO,
rajbBaHUKa.

Lemoucmpayuu

V3mepeHue cU/bl TOKA U HallpSDKEHUSI.

3aBUCHMOCTb COMPOTHUB/IEHUS LIWIVMHAPUUECKUX TMPOBOJHMKOB OT [JIMHBI, IIOL[aZU TONEepPeyHoro
cevyeHHUsl ¥ MaTepuvarna.

CMel1aHHOe coeJuHeHUe MPOBOJHUKOB.

[Tpsimoe u3MepeHue 3/1€KTPOJBIKYILLEN CU/bl. KOpOTKOe 3aMblKaHue rajbBaHUUECKOIo 3jeMeHTa U
OLleHKa BHYTPEHHEero CONpOTUBJIEHUSI.

3aBUCHMOCTb CONIPOTUB/IEHUS] MeTaslyIOB OT TeMIepaTyphbl.

[TpoBOAMMOCTB 3/1€KTPOJIUTOB.

VickpoBo¥ pasps/, ¥ NpOBOAMMOCTb BO3/yXa.

OHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

V3yyeHue cMeIIaHHOTO COeJUHEHUS] Pe3HUCTOPOB.

V3mepeHue 3/1eKTpOABIKYLLeN CH/Ibl MCTOYHUKA TOKA U er0 BHYTPEHHErO CONPOTUB/IEHMUS.

HabsroieHuie 3/1eKTposm3a.

MexnpeaMeTHbIE CBA3U

W3yuenue Kypca ¢u3vku 6a3oBoro ypoBHsi B 10 Kjlacce OCyLeCTB/ISIETCS C YUETOM COleprKaTe/TbHbIX
ME>XKITPeIMETHBIX CBSI3€H C KypCaMH MaTeMaTHUKU, OUOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.



MedicnpeomemHble noHsmusi, CBs3aHHble C W3y4YeHWEM MeTO/0B HAyuHOrO TIO03HAaHUS: SIBJeHUe,
HayuHbld (akT, rumnotesa, GuU3NUeCKas BeJIMUMHA, 3aKOH, TeOpHs, HaO/MoeHre, SKCIIePUMEHT,
Mo/leTMpOoBaHue, MO/ie/ib, U3MepeHue.

Mamemamuka: pelieHWe CHUCTeMbl ypaBHEHWH, /uWHeWHash (GyHKUus, mapabosa, rumepbosa, uUx
rpadyku M CBOMCTBa, TPUTOHOMETpUUYECKHe (DYHKLIMH: CUHYC, KOCUHYC, TaHTeHC, KOTaHT'eHC, OCHOBHOE
TPUTOHOMETPUYECKOe TOXIEeCTBO, BEKTOPHI M UX MPOEKLIMYA Ha OCU KOOPAUHAT, CJI0XKEeHHEe BEKTOPOB.

Buonoeusi: MexaHWuecKoe ABVKEHHe B JKMBOW Tipupoge, auddysus, ocMoc, TeryiooOMeH >KHUBBIX
OpraHu3MoB (BU/IbI TerjIonepe/iaun, Terj0BOoe paBHOBECHE), SIeKTPUUECKUe SIBJIEHUSI B )KUBOU TIPUPOJE.

Xumusi: [UCKpeTHOe CTPOeHHe BellecTBa, CTPOEHHe aTOMOB U MOJIEKYJ, MOJ/Ib BelllecTBa, MOJIsIpHast
Macca, TeIIOBble CBOMCTBA TBEDZABIX TeJs, >XMAKOCTeM M ra3oB, 3/eKTpUuYecKue CBOMCTBA MeTasuloB,
3/1eKTPOJIUTUYECKasl JUCCOLMaLs, TabBaHuKa.

T'eoepacus: BNaXKHOCTb BO3yXa, BeTpbl, bapoMeTp, TEPMOMETD.

TexHonozus: npeoOpa3oBaHUe [IB)KEHHH C KCIOB30BaHWEM MeXaHH3MOB, YUET TPEHUs B TEXHUKE,
MOAIUITHUKY, MCIO0J/Ib30BaHMEe 3aKOHAa COXPaHeHWs UMIMYyJbCa B TexHUKe (pakeTa, BOJAOMET U JApyTue),
[IBUTaTe/Ib BHYTPEHHETO CropaHusi, rapoBasi TypOrHa, ObITOBOM XOJOAUILHUK, KOHAULIMOHED, TEXHOJIOTHU
MOJyYeHusi COBPEMEHHbIX MaTepuajoB, B TOM UKWC/Ie HAHOMAaTepuaJoB, U HAHOTEXHOJIOTHH,
3/IeKTPOCTaTUUeCKasi  3alliuTa, 3a3eMyieHHe  3/eKTPOrpubopoB, KCEPOKC, CTPYHHBIM  IPHUHTED,
3/IeKTPOHArpeBaTe/ibHble TPUOOPHI, 37IEKTPOOCBETUTE/IbHBIE TIPUOOPHI, Fa/IbBAaHUKA.

11 K/TIACC

Pazpgen 4. JieKTpojuHaMHuKa

Tema 1. MazHumHoe nose. 3/1eKMpOMazHUMHAs1 UHOyKYusi

[TocTosiHHbIe MarHuThl. B3auMojeiicTBUe TMOCTOSIHHBIX MarHWTOB. MarHuTHoe Tiosie. BekTop
MarHUTHOW WHAYKUWW. [IpUHLUI CyMeprio3uliMi MarHWUTHBIX Tiosied. JIMHMM MarHUTHOW WHAYKIWU.
KapTuHa 1uHUI MarHUTHOM MHAYKLWH T0J1s1 TOCTOSTHHBIX MarHUTOB.

MarHuTHOe Ti0/ie TIPOBOJHMKA C TOKOM. KapThHa NWHUN WHAYKLMM MarHWTHOTO MOJisi AJIMHHOTO
MpsSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO TPOBOJHMKA, KaTyWIKM C TOKOM. OmbIT 3pcrefa.
B3auMogelicTBre TTPOBOJJHUKOB C TOKOM.

Cuna Amriepa, eé MOZYy/Ib U HallpaB/leHUe.

Cuna JlopeHlla, eé MoAynb W HarpaBjieHue. [IB)KeHUe 3apshKeHHOM 4YaCTUIbl B OZHOPOJHOM
MarHUTHOM rosie. Pabora cubl JIopeHija.

SIBneHue 3/1eKTpPOMarHuTHOW UHAYKLMU. [T0TOK BeKTOpa MarHUTHOU WHIYKLWU.

ONeKTPOABIKYILAs CHjla UHAYKIMU. 3aKOH 3/IeKTPOMarHUTHOM UHAyKLuu Dapazes.

BuxpeBoe snekTpuueckoe moJsie. DJIEKTPOABWKYILAs CUIa UHAYKLUU B TIPOBOJHUKE, ABMXKYLLEMCS
MOCTYMaTe/bHO B OHOPOJHOM MarHUTHOM MOJIe.

IIpaBusio JleHiia.

VHAyKTUBHOCTG. SIBleHHe CaMOUHAYKLWU. DJIEKTPOJBIIKYILAs CU/Ia CAMOMHAYKLMU.

OHeprusi MarHUTHOTO MOJIs1 KAaTYIIKXA C TOKOM.

DJIEKTPOMAarHUTHOE TIOJIe.

TexHUYeCcKre yCTPONCTBA U MPaKTUUeCKOe TIPUMeHeHre:  TOCTOSIHHbIe MarHUTHI,

371eKTPOMAarHUThl, 3/1IeKTPO/IBUTaTe b, yCKOPUTE/IM 3IeMeHTapHbIX YaCTHLl, MHAYKLMOHHAS eYb.

emoHcmpayuu

OneIT DpcTepa.

OTK/IOHEHUEe 3JIEKTPOHHOTO TTyuyKa MarHUTHBIM T10JIEM.

JIMHWY MHAYKLMY MarHUTHOT'O MOJIS.

B3auMogeiicTBre ABYX MPOBOHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue crnbl JIopeHLla Ha MOHBI 37IEKTPOIUTA.

SIBneHue 371eKTPOMAarHUTHOW MHAYKLIUU.

IIpaBusio JleHiia.

3aBUCHMOCTb 3/IEKTPO/IBIKYILLEH CU/Ibl MHAYKUMKA OT CKOPOCTU W3MEHEHWsI MarHWTHOTO TOTOKa.
SIBneHue caMOUHAYKLIWH.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

W3yueHrie MarHUTHOTO T0JIsI KaTYLIKU C TOKOM.



VccnenoBaHue AelCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.
WccnenoBanue siBjieHUs 3/1eKTPOMAarHUTHOM MHAYKLIWH.
Pa3pen 5. Kosiedanus ¥ BOJIHBI

Tema 1. MexaHuuecKue u 3/1eKmMpoMazHuImHble Ko/s1e0aHus

KonebartenbHass cucrema. CBoOOHBIE MexaHWUeckwe KosebaHusi. ['apMOHMUYecKWe KoyieOaHUS.
ITepuoj, uvacToTa, aMIuMTyjga W ¢asza KosjebaHuil. [Ipy)KMHHBIM MasiTHMK. MaTeMaTU4yeCKud MasiTHUK.
YpaBHeHHe rapMOHUUeCKUX KoeOaHui. [IpeBpaltieHre SHepPruu Mpy rapMOHUYECKUX KoleOaHUsIX.

KonebarenbHblii KOHTYp. CBOOO/IHBIE 3/IEKTPOMAarHUTHBIE KOJIe0aHUS B HJjea/lbHOM KoJiebaTe/lbHOM
KOHType. AHAaJIOTHsi MeX/y MeXaHWYeCKUMU U 3JIeKTPOMAarHUTHbIMU KoseOaHusimu. ®opmysia TomcoHa.
3aKOH COXpPaHEHUs SHEPTUH B UlealbHOM KojiebaTeTbHOM KOHTYPe.

[TpencraBneHye 0 3aTyxarwLUX KojebaHUsIX. BbIHYKIeHHbIe MexaHWUecKue KosebaHus. Pe3oHaHC.
BBIHY>K/]eHHbIE 37IeKTPOMarHUTHbIE KOJie0aHus.

[TepemeHHbIii TOK. CHHyCOWJaMbHBIM TlepeMeHHbIM TOK. MOIIHOCTh TlepeMeHHOr0 TOKa.
AMIIIUTYIHOE U [IefiCTBYIOIIlee 3HaueHHe CUJIbI TOKa U HarlpshKeHMUsL.

Tpaucdopmarop. [Tpou3BoCTBO, Tiepeziaua U NoTpedsieHre 3/IeKTPUUeCKON 3HepPruu. DKOJIOTHUecKre
PUCKU TIpY TIPOM3BO/ICTBe 3/71eKTpo3Hepruu. KynbTypa MCI0/Ib30BaHUs 37€KTPOIHEPTUU B TOBCEIHEBHOMN
JKU3HMU.

TexHUuecKrde yCTPOWCTBA U TpaKTHUeckoe TIpUMeHeHUe: 3/eKTPUUeCKuil 3BOHOK, TeHepaTop
repeMeHHOT0 TOKa, JTMHUW 3JIeKTporiepe/iay.

LemoHncmpayuu

WccnenoBaHue TlapaMeTpoB KosiebaTenbHOM CUCTeMBbI (TTPY>KUHHBINA WM MaTeMaTUUeCKUM MasiTHUK).

HabsroeHure 3aTyxarommx KoneOaHuid.

VccnenoBaHyie CBOMCTB BbIHYKZEHHBIX KOJIeOaHMMA.

HabmrogeHue pe3oHaHca.

CBoOO/HBIE 3/IEKTPOMAarHUTHBIE KOJTIe0aHUS.

OctwinorpaMMbl (3aBUCUMOCTH CH/bl TOKA M HarpsDKeHUsl OT BpPeMeHM) /ISl 3/1eKTPOMAarHUTHBIX
Kosie6aHUM.

Pe3oHaHC Tipu TOC/iefioBaTeTbHOM COeAUHEHUU Ppe3UCTOpa, KaTYIIKA WHAYKTUBHOCTU U
KOH/IeHCaTopa.

Mogenb TMHUM 371eKTporiepeiaun.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabomnbl

VccnemoBanye 3aBUCMMOCTH TIEpHO/ia MajbIX KOJe0aHWM Ipy3a Ha HUTH OT JJIUHBI HUTH U MACChI
rpy3a.

VWccnenoBanve mepeMeHHOTO TOKa B LielMd M3 T0C/Ae/0BaTebHO COeMHEHHBIX KOHJEeHCaTopa,
KaTyLIKWA U Pe3nCTopa.

Tema 2. MexaHuuecKue u 3/1eKImMpoOMazHUMHble 0/1Hbl

MexaHWueCcKre BOJIHBI, YCI0BUSI pacripoctpaHeHusi. [Tepros. CKOpOCTh pacnpoCTpaHeHUs U JJTUHA
BO/THBI. [lomiepeuHbie U POAObHbBIE BO/HBL. VHTepdepeHIus U qudpakijus MeXxaHHuueCcKuX BOJTH.

3ByK. CkopocTh 3ByKa. ' pOMKOCTE 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OneKTpOMarHUTHbIE BOJIHBI. Y CJIOBUSI U3/TyYeHUs 7IeKTPOMAarHUTHBIX BOH. B3anMHasi oprieHTaius
BekTopoB E, B, V B 3/ekTpoMarHuTHOM BosiHe. CBOMNCTBa 3/IeKTPOMarHUTHBIX BOJH: OTpPakeHue,
TripesioMJieHre, Mosipyu3aiivs, Audpakiys, uarepdepeHiys. CKOPOCThb 3/IeKTPOMarHUTHBIX BOJTH.

[ITkana 371eKTpOMarHUTHBIX BOJIH. [IpriMeHeHHe 3/1eKTPOMarHUTHBIX BOJIH B TEXHUKe U OBITY.

[TpUHLIUTIBI paZIMOCBSI3U U TeNieBUieHUs. PaiionoKaiys.

OneKTpoMarHMTHOe 3arpsisHeHe OKpY Karollel Ccpefibl.

TexHuueckre yCTpOMCTBA M  TIpaKTUUeCKOe TIPUMEHeHHe: My3blKajbHble  HWHCTPYMEHTHI,
yJ/IbTPa3ByKOBasi AMAarHOCTHKA B TeXHUWKe W Me[Uul[MHe, pajiap, pPaJiMOTIPUEMHUK, TeleBU30p, aHTeHHa,
tesiepoH, CBU-reus.

Lemoucmpayuu

O6pa3oBaHue U pacIpoCTpaHeHHe MOTMEPEeUHBIX U MPOZOIbHBIX BOJIH.

Kosebttorieecs Tesio Kak UCTOYHHMK 3BYKa.

HabGnroieHre oTpakeHus ¥ TIPeJIOM/IEHUsT MEXaHUUeCKUX BOJIH.

Habnronenue natepdepeHiiuy U Audpakiiuy MeXxaHu4eCKHUX BOJTH.

3BYKOBOM pe30HaHC.

HabnroeHre CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITIUTY/I0M 1 YaCTOTOW KOJieOaHU.



VccnenoBanve CBOWCTB  371eKTPOMAarHWTHBIX BOJIH: OTpakeHWe, TMperioM/ieHue, ToJsipu3aLus,
Iudpakuysi, uHTepdepeHLus.

Tema 3. Onmuka

'eomeTrpuueckas ontuka. [IpsimonrHeliHOe pacripocTpaHeHre CBeTa B OZHOPO/HOM cpefie. JIyu cBeTa.
ToueyHbIli ICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTPaXeHUs cBeTa. [locTpoeHre n300paXkeHHi B TVIOCKOM 3epKarie.

[Tpenomenue cBeTa. 3aKOHBI TIpesiOM/IeHHMsI cBeTa. AOCOJIIOTHBIN MOKa3aTesib rpesiomsieHus. [1oHoe
BHyTpeHHee oTpa)keHue. [Ipe/ie/ibHbIN yTro/ MOTHOTO BHYTPEHHET0 OTPayKeHHSl.

Hucniepcust cBeta. C/I0XKHBIN cocTaB 6esioro cBeta. LIgeT.

Cobwuparoiiie 1 paccemBarolye JUH3bI. TOHKast MH3a. POKYyCHOE pacCTOsIHUe W ONTUYecKasl Cuiia
TOHKOW nMH3BI. [TocTpoeHre n300pakeHW B COOMPAIOIIMX M pacCeMBAIOIIMX JMH3aX. DopMyra TOHKOM
JUH3bL. YBeUueHue, jaBaeMoe JIMH30M.

[Tpenenbl NPUMEHMMOCTU F€OMeTPUUeCKOM ONTHKHU.

BonHoBass onrtuka. WHrepdepeniusi cBeta. KorepeHTHble HWCTOUHUKW. YCIOBUSI HaOMIO/eHUS
MakCHMyMOB YW MHHUMYMOB B HWHTep(EpeHL[MOHHOM KapThHe OT [JBYyX CHH(a3HbIX KOrepeHTHBIX
HMCTOUHUKOB.

Oudpakiusi cBeta. dudpakijpoHHas peléTka. YcjioBue HaOMOeHUS T/IaBHBIX MaKCUMYMOB TIpU
raZieHM MOHOXPOMaTHUeCKOro CBeTa Ha JU(PaKI[MOHHYIO PElETKY.

ITonspu3saiys ceeta.

TexHUuUeCKHe yCTPOUMCTBA U TpaKTHUUeCKoe TIPUMeHeHHe: OUKH, yTa, ¢oToarrapar, mpoeKIMOHHbIH
amnmapar, MUKPOCKOII, TeJIeCKOIl, BOJIOKOHHasi OTTHKA, AU(paKLMOHHAas pelléTKa, MoJsponf,.

LemoHncmpayuu

[TpsiMosiHeHOe pacrpoCcTpaHeHNe, OTpayKeHue U rpesioMsieHre cBeta. OnTryeckue prUOOPHI.

[TonHOe BHyTpeHHee oTpakeHHe. Mo/iesib CBeTOBOJA.

VccnemoBanrie CBONCTB N300paykeHHH B JTMH3AX.

Mogenu MUKpPOCKOIIa, Tes1ecKora.

Habnronenue nHtepdepeHIu CBeTa.

Habmogenue aqudpakimu cBeta.

Habsroienue aucriepcuu cBeTa.

[TosiyueHure crieKTpa C TOMOILIBIO PU3MBI.

[TonyueHue crieKTpa C MOMOIIBIO JU(PaKLMOHHOMN PeIéTKY.

HabmtoeHue rosisipu3ariuy CBeTa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabomnbl

Vi3mepeHue rokasaTeJisi IpeioM/IeHUsI CTeK/a.

VccnemoBanrie CBONCTB M300paykeHHH B JTMH3AX.

HabsmrogeHue aucriepcuy cBeta.

Pa3zgen 6. OcHOBBI criejia/IbHOM TeOPUH OTHOCHTE/TbHOCTH

['paHuilbl TPUMEHMMOCTM  KJacCMUYeCKOoW  MexXaHuWKW. [locTynatbl — crieldanbHOW — TeOpuM
OTHOCUTE/IbHOCTA: WHBApUMAHTHOCTb MOJYJISI CKOPOCTH CBeTa B BaKyyMe, TMPUHLMUI OTHOCHUTEIbHOCTH
OUHILTeNHa.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/ljieHre BpeMeHU 1 COKpalljeHue [IJIUHBI.

OHeprusi ¥ UMMY/bC PeISITUBUCTCKON YaCTHULIbI.

CBsI3b MacChl C 9Hepryei U UMITyIbCOM PeJIITUBUCTCKOM UaCTULIbl. DHEPrusi MOKOSI.

Pa3pen 7. KBanroBas ¢usuka

Tema 1. D1emeHmMbI KBAHMOGOU ONMUKU

®otonbl. Dopmysa [11aHKa CBsi3u SHEPTUM POTOHA C €r0 YaCTOTON. DHeprusi U UMITY/IbC (DOTOHA.

OtkpeiTe W wuccienoBaHue (orodddekra. OnbiThl A. I'. CronertoBa. 3akoHbl GoTo3(deKTa.
YpaBHeHue DiiHITeiHa AJ1s1 poTosddekra. «KpacHas rpanuiia» hoTosddexTa.

HaBnenue cBeta. OnbiTel I1. H. Jlebeaera.

XrMHUUeCKoe JeHiCTBYe CBeTa.

TexHUueckre yCTPOMCTBa M TpaKTHUUeCcKoe TpuMeHeHHe: (OoTo3/1eMeHT, (OTOAATUMK, COJHeUYHas
GaTapes, CBeTOAMO/I.

Lemoucmpayuu

®oTo3(hdeKT Ha yCTAaHOBKe C IUHKOBOU T/IAaCTUHOM.

WccnenoBaHue 3aKOHOB BHelllHero ¢oto3ddekxTa.



Csetoauon,.

ConHeyHasi baTapesi.

Tema 2. CmpoeHue amoma

Mogens atoma Tomcona. OnbiThl Pesepdopga 1o paccesiHuto a -yactull. [1naHerapHast Moziesib aToMa.
[Toctynatel Bopa. 3nyueHue u norsoileHre ¢GOTOHOB IMPU Mepexo/ie aToMa C OJIHOTO YPOBHS SHEPruM Ha
apyroii. Bugel criektpoB. CieKTp YpOBHEeH SHepPruu aroMa BoAopo/a.

BonHoBble cBolicTBa uactul]. Bosnel ge Bpoiins. KopnyckynsipHO-BO/THOBOM Ayanu3m.

CIOHTaHHOE U BBIHYKJ€HHOe U3/TyueHue.

TexHUueckrve YCTpPOWCTBA M TpaKTUYeCKoe TpPUMeHeHUe: CIeKTpa/bHbIM aHanu3 (CreKTPOCKOI),
Jla3ep, KBAHTOBbIM KOMITbIOTED.

Lemoucmpayuu

Mogensb omnbita Pesepdopaa.

OrnpepiesieHrie J/IMHBI BOJTHBI Jla3epa.

HabnroieHye TMHEMYAThIX CIIEKTPOB HU3/TyUeHUSI.

Jlazep.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

HabnromeHue TUHEHYaTOro CrieKTpa.

Tema 3. AmomHoe 10po

OKCIepUMEeHTBI, J0Ka3bIBarollle CI0KHOCTb CTpoeHusl fifpa. OTKpbITHE paju0akKTUBHOCTU. OTBITHI
Pe3epdopza Mo omnpesie/IeHUI0 COCTaBa PaJUOaKTUBHOrO u3nydeHus. CBodicTBa anbga-, Oera-, ramma-
n3nyvyeHus. BiausiHve paiMOaKTUBHOCTH Ha >KUBble OPraHHU3MBbl.

OTKpbITHE MPOTOHA W HelTpoHa. HyknoHHast mogens simpa ['elizeHOepra-ViBaHeHKo. 3apsj sipa.
MaccoBoe uncio sigpa. U30TorbI.

Anbta-pacrias. DfeKTPOHHBIM ¥ TIO3UTPOHHBINA  Oera-pacraz. ['amMma-usnyueHue.  3aKoH
PaZiIM0aKTUBHOIO pacnaja.

OHeprusi CBsI3U HYK/IOHOB B sifipe. SInepHbie cubl. [JedeKT Macch spa.

AnepHbie peakiuu. [lesieHre U CUHTE3 sifiep.

SnepHbnii peaktop. TepmosinepHbiii cuHTe3. [IpobseMbl M TMEPCIIEKTHUBBLI SIIEPHON SHEpPreTHKU.
JKOIoruuecKye acrneKThl /|ePHOM SHEepPreTHKHU.

OneMeHTapHble yacTulbl. OTKPbITHE TTO3UTPOHA.

MeTo/ibl HaO/TIOZIEHMST I PETUCTPALK IeMeHTapHbBIX YaCTHII.

dyHaameHTaIbHBIE B3auMOoZecTBUs. EAMHCTBO dh13nuecKoi KapTHHBI MUpa.

TexHWueckre yCTpPOWCTBAa M MpaKTUUeCcKoe MpUMeHeHWe: [03uMeTp, KaMepa BuibcoHa, s/epHbIi
peakTop, aToMHast bomb0a.

Lemoucmpayuu

CuéTUMK MOHU3UPYIOLUX UaCTHLI.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHue TpeKOB yacTHL] (110 TOTOBBIM oTorpadusim).

Pa3gen 8. D1ieMeHTHI aCTPOHOMUH U aCTPO(PU3NKH

JTarbl pa3BUTHs aCTPOHOMUU. [IprK/IajHOe U MUPOBO33peHUeCKoe 3HaueHre aCTPOHOMUM.

Buy 3Bé3gHoro Heba. Co3Be3qus, SipKue 3BE3/IbI, T/IaHeThl, X BUIUMOE IBIKEHHUE.

ConHeyHas cucrema.

CosnHue. ConHeyHasi aKTUBHOCTb. VcTOuHMK 5Hepruu CosiHLI@ W 3BE3[. 3BE3[bl, UX OCHOBHBIE
XapaKTePUCTUKW.  JluarpamMma  «CHeKTpajibHbIM  K/JIacC -  CBETUMOCTb».  3BE3[bl  TJIaBHOM
10C/1e[I0BaTe/IbHOCTH. 3aBUCHMMOCTb «Macca - CBETUMOCTb» [Jii 3BE3[] TJIaBHOM I10C/Ie[|0BaTe/bHOCTH.
BuyTpeHHee cTpoeHue 3Bé371. CoBpeMeHHbIe TpeCTaBAeHUs] 0 MPOMCXOXKAeHWU U 3BomoLuu CosHia 1
3BE3/1. DTallbl )KU3HU 3BE3/I.

Mneunsbiii [1yTs - Haia ["anaktvka. [Tonokenue u gBwkeHre CosHia B ['anakTrke. TUITbI raslakTHK.
PajyioranakTuky v KkBasapel. YépHbIe [bIPbI B s/ipax raaakTHK.

Bcenennasi. Pacimipenue BcenenHoil. 3akoH Xa0O6sa. Pasberanwe ramaktuk. Teopusi Bosbioro
B3pbIBa. Pe/IMKTOBOE H3/TyueHue.

MacrurabHast ctpykrypa BeeneHHol. MeTtaranakTHka.

Hepetnénubie mpobieMbl aCTPOHOMUH.

YueHuueckue Hab00eHust



HabnroseHusi HeBOOPY)KEHHBIM T71a30M C KCII0/Ib30BaHUEM KOMITBIOTEPHBIX TIPUIOXKEHUN  [IIst
OTIpe/ie/IeHUsT TI0JIOKEHHUsT HebeCHBIX O0OBEKTOB Ha KOHKDETHYHO [aTy: OCHOBHbIe co3Be3qusi CeBepHOro
TIO/TyLLIAPUS U SIPDKUe 3BE3/bl.

Hab6nrozmenus B Teneckon JIyHel, TuiaHet, Mieunoro [TyTu.

Oo6oowarujee nogmopeHue

Posib pU3MKU ¥ aCTPOHOMUU B SKOHOMHUECKOM, TeXHOJIOTMUeCKOH, CoLManbHON U 3THYeCKou cdepax
JlesiTeIbHOCTU 4esioBeKa, pojib U MecTo (M3WKM M aCTDOHOMHUM B COBPEMEHHOW HayuyHOW KapTWHe MUpa,
posb (u3nyeckodd Teopur B (GOPMHPOBAHWM TIpeACTaB/leHHWN O (U3NUeCKOW KapTUHe MHUpPa, MeCcTO
(¢bu3nyeckoil KapTWHBI MHpa B 00IeM psy COBDPEMEHHBIX eCTeCTBeHHO-Hay4HbIX IIpe/[CTaB/IeHU O
npupo/e.

MexnpeaMeTHbIe CBSA3U

W3yuenue Kypca ¢usvku 6a30Boro ypoBHs B 11 Kjacce oCyIecTB/SIETCS C YUETOM COJieprKaTeTbHbBIX
ME>KITpeJMEeTHBIX CBsi3eli C KypcaMHu MaTeMaTHKW, OUO0JIOTUH, XUMUH, reorpaduu U TeXHOJIOTUH.

MedicnpeOmemHble noHsimusi, CBsi3aHHble C HW3y4YeHWEM MeTO/0B HAyuHOTO TI03HaHUS: SiBJeHUe,
HayuHblli (akT, runoresa, ¢Gu3MUecKas BeJIMUMHA, 3aKOH, Teopus, HaOojeHre, SKCIIePUMEHT,
MO/Ie/IMpOBaHue, MO/ie/lb, U3MepeHuUe.

Mamemamuka: pelieHre CUCTEMBbl ypaBHEHUW, TPUTOHOMETpUUeCKHe (YHKLMH: CHHYC, KOCHHYC,
TaHIeHC, KOTAHIe€HC, OCHOBHOE TPUIOHOMETPUYEeCKOe TOXXAEeCTBO, BEKTOPbl M HX IMPOEKLUWA Ha OCHU
KOOp/IMHAT, CJIO)KeHWe BEeKTOPOB, IIPOM3BOZHbIE 37eMeHTapHbIX (YHKIMMA, TIpU3HaKKW TOZA00Us
TPEYTOJILHUKOB, OTpe/ie/IeHue TIJIOIIA/U MJIOCKUX (Guryp u oobéma TeJt.

Buonoeus: sneKkTpuyeckue siBjieHUs1 B )KUBOMW TPUPO/ie, KoJiebaTesibHble JBM)KEHUS B )KUBOW TPUPO/Ie,
ONTUYECKUe SIBJIEHUS B )KUBOU MPUPO/E, AeUCTBUE pPaialliy Ha )KUBbIEe OPraHU3MBI.

Xumusi: CTpoeHVe aTOMOB W MOJIeKyJsl, KpUCTa/yldueckass CTPYKTypa TBEpZbIX Tesl, MeXaHU3MbI
00pa30oBaHus KPUCTA/UTMUECKON PEIIETKH, CIIeKTPaIbHBIN aHaIN3.

TI'eoepapus: MarHuTHbIE TI0/1F0CA 3€MIIH, 3a/1€)KU MarHUTHBIX Py, POTOChEMKA 3€MHOW TOBEPXHOCTH,
rpe/iCKa3aHue 3eMJ/IeTPSICeHUM.

TexHono2usi: JIMHUU  3JIeKTpoOIlepeZiay, TreHepaToOp [epeMeHHOr0 TOKa, 3JIeKTpOJBUIrarelib,
WHAYKLUOHHAas Teyub, pajap, paAuoNpUéMHUK, TejleB1U30p, aHTeHHa, TesedoH, CBU-neub, pOeKLMOHHbBIN
arnrapar, BOJIOKOHHasl OTITHKA, CO/THeYHast baTapesi.



IVNIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®M3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenue yuebHOro mipegMera «®du3mkKa» Ha ypOBHe cpefHero ooOiero obpa3oBaHusi (0a30BBIM
YPOBEHb) /I0/DKHO O0ECIeUnThb IOCTWKEHUWEe CJIeAYIONINX JIMUHOCTHBIX, METArpeJIMEeTHBIX U MPeJIMEeTHBIX
obpa3oBare/ibHbIX Pe3y/TbTaToB.

JINMHHOCTHBIE PE3YJ/IbTATDI
JInuHOCTHBIE pPe3y/bTaThl OCBOEHUS yueOHOTo TpeaMeTa «Pr3rKa» JO/DKHBI OTPaXkaTh TOTOBHOCTD U
CIIOCOOHOCTh  OOYYArOIIUXCsl PYKOBO/CTBOBAThCSI C(HOPMUPOBAHHON BHYTDEHHEH TMO3WLIMeH JTMYHOCTH,
CHCTEMOM 1|eHHOCTHBIX OpUEHTal[i, TIO3UTHUBHBIX BHYTPEHHUX YyOEXKIeHWi, COOTBETCTBYIOLINX
TPaJULIMOHHBIM LIEHHOCTSIM pOCCHICKOro 0OIllecTBa, pacliupeHre >KU3HEeHHOTO OIbiTa U  OfbITa
JlesITeJIbHOCTU B TIPOLiecce peajv3aliid OCHOBHBIX HarlpaB/eHUM BOCIIMTATeIbHOM JesTelbHOCTH, B TOM
YKC/Ie B YaCTH:
1) rpaxkAaHCKOro BOCIIMTAHUS:
® chOPMUPOBAaHHOCTh ~ TPAKAAHCKOW  TMO3MLMM  OOydYarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO U/ieHa POCCHICKOT0 00I1[eCTBa;
® [IDUHATHE TPAJULIMOHHBIX OOIIleYe/lOBeUeCKUX TYMAaHUCTUUECKUX U [[eMOKPAaTHUeCKUX
LIeHHOCTeH;
®TOTOBHOCTb BECTH COBMECTHYIO [IesITeJIbHOCTh B WMHTEpecax TIpaKZaHCKOrO O0O0IecTBa,
yuacTBOBATh B CAaMOYIIpaBIeHNH B 00pa3oBaTe/IbHOM OpraHu3aliy;
® yMeHHe B3auMO/IeMCTBOBATh C COL[MA/IbHBIMU UHCTUTYTaMU B COOTBETCTBUM C UX (QYHKLIUSAMU
Y Ha3HaueHueM;
® FOTOBHOCTb K 'YMaHUTapHOU U BOJIOHTEPCKOM /1esiTe/IbHOCTH;
2) NaTpUOTHUYECKOrO BOCIUTaHUS:
* chOopMUPOBAHHOCTb POCCUMCKOM rPaXkKAaHCKOM WeHTUUHOCTH, TaTPUOTU3MA;
® [[eHHOCTHOE OTHOLIEeHHe K roCy/JapCTBeHHbIM CUMBOJIaM, JOCTKEHUSIM POCCUMCKUX YUEHBIX
B 00/1aCTH (PU3UKU U TEXHUKH;
3) AyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUSI:
® chopMUPOBAaHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TIOBeJeHMUSI;
® crIOCOOHOCTH OL|eHMBaTh CUTYALMIO0 U MPUHHAMATh OCO3HAHHbIE pelleHHs, OPUeHTUPYSCh Ha
MOpaJibHO-HPaBCTBeHHbIE HOPMbI U LIeHHOCTH, B TOM YKCJIe B [IeITe/IbHOCTU YUEHOT0;
® 0CO3HaHUEe TMYHOTO BKJIa/|a B IOCTPOEHHe YCTOWUMBOrO OyylIiero;
4) sSCTeTHYecKoro BOCITUTAHUS:
® 5CTeTUYeCKOe OTHOLIeHWe K MUpY, BK/IOYas 3CTETUKY HayyHOrO TBOpPYeCTBa, MPUCYLIero
(hr31uecKom HayKe;
5) TpyZ0BOro BOCITUTAHMUS:
® iHTepeC K pa3/IMuHbIM cepam rpodeccoHaNIbHON AesTebHOCTH, B TOM YKMC/Ie CBSI3aHHBIM C
GbU3MKOM ¥ TeXHWKOW, yMeHWe COBepllaThb OCO3HaHHBIM BbIOOp Oyaymiedi mnpodeccun u
peanr30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TI/IaHbI;
®TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO M CaMO0Opa30BaHHWIO B 00slacTv (U3UKK Ha
MIPOTSDKEHUU BCel >KH3HHY;
6) 35K0JIOrMUecKoro BOCIUTaHUS:
® chOpMUPOBAHHOCTb  SKOJIOTMUECKOW  KYJbTYpbl, OCO3HaHWe TI100a7bHOr0 XapakTepa
9KOJIOTHUECKUX TIPob/ieM;
® [yIaHWPOBaHKe U OCYILleCTB/IEHHe [eMCTBUM B OKpY»Katolljel cpeJle Ha OCHOBe 3HaHUs 1iesiei
YCTOMUMBOIO Pa3BUTHUS Ye/I0BEYECTBa;
® pacilMpeHue OIbITa JesiTeTbHOCTU KOJI0rMUeCcKoi HarpaB/ieHHOCTU Ha OCHOBe UMEIOLUXCS
3HaHUM 10 (U3UKe;
7) 11eHHOCTW Hay4YHOTO MO3HAHMUSL:
® c(hOpMUPOBAHHOCTb MHPOBO33pEHHs, COOTBETCTBYIOLET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
(hr31ueCcKoi HayKu;
® 0CO3HaHMWe L|eHHOCTH HAy4yHOH [iesTe/lbHOCTH, FOTOBHOCTb B TpoLiecce M3yudeHUsl (U3MKU
OCYILeCTBJISATh IPOEKTHYIO U UCC/Ie/I0BaTeTbCKYIO JesTe/TbHOCTh MHAWBUYAIbHO U B TPYIIIIe.



METAIIPEAMETHBIE PE3YJ/IbTATDBI
ITo3HaBaTe/IbHBbIE YHHBEPCA/IbHbIE yUeOHbIe [JeHCTBHS
Ba3oBble loruyecKkue JeMCTBUA:

® caMOCTOsATeTbHO (D OpMy/IUpOBaTh W  aKTyaJM3UpOBaTh IMpo0/ieMy, paccMaTpuBaTh eé
BCECTOPOHHE;

e oripefieNiATh 1[efIM JesiTelbHOCTH, 3ajlaBaTh IapaMeTpbl W KPUTEPUU WX [JJOCTHDKEHMS;
BBISIB/ISITh  3aKOHOMEPHOCTH M TIPOTHMBOPEUMs] B paccMaTpUBaeMbIX (DH3UUECKUX —SIBJIEHUSX;
pa3pabaTbiBaTh IJIaH peIIeHusi MpobjeMbl C yYETOM aHalv3a WMEIOIIUXCS MaTepHabHBIX |
HeMaTepUabHbIX PeCypCOB;

® BHOCUTb KODPEKTHBbI B [IeSiTeIbHOCThb, OLIEHWBaTh COOTBETCTBHE De3yJ/bTaTOB LieJisiM,
OLIeHMBAThb PUCKU TIOC/Ie/ICTBUMN JesITe/IbHOCTH;

® KOODAWHUPOBaTh M BBIMOJHATE pPabOTy B YC/IOBUSX peanbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOT'O B3aUMO/IEHCTBUS;

® pa3BHMBaTh KPeaTHBHOE MBIIIJIEHHE P PeIlIeHUH )KU3HEeHHBIX TIPo0/ieM.

Ba3oBble Hcc/1ej0BaTe/IbCKHE JIeHCTBHSA:

® B/la/ieTh HAyUHOM TePMUHOJIOTHEH, K/IFOUeBbIMU MOHSATUSIMU U MeTOAaMU (DU3UUeCKOl HayKu;

®BJla/IeTh HaBbIKaMM YyueOHO-MCC/IeZI0BaTeIbCKOM W TPOEKTHOMW JesTeNbHOCTH B 00/1acTu
¢bu3MKY, CrocOOHOCTHI0 W TOTOBHOCTBIO K CaMOCTOSITEJTbHOMY TOMCKY MeTO/IOB pellleHusl 3a/jau
(hr3UUeCcKoro cofiepkaHusi, MPUMeHeHUI0 pPa3/InuHbIX MeTO/I0B TI03HAHMS;

®B/aZieThb BUJAMH JIeSITeJIbHOCTA M0 TOJy4YeHUI0 HOBOTO 3HAHUS, €ro WHTeprpeTaluu,
npeoOpa30BaHUI0 U TPUMEHEHHUIO B Pa3/IMUHbIX YUeOHBIX CUTYalUsIX, B TOM UMCJ/Ie TPH CO3/aHUM
yueOHBIX TIPOEKTOB B 00/1aCTU (DU3UKY;

® BLISIBJISITH TIPUUMHHO-CJIe[ICTBEHHbIE CBSI3W M aKTyaJU3UpPOBaTh 3a/lauy, BbIBUraTh TUIIOTE3Y
eé pellleHHsl, HAXO/IUTb apIrYMEeHTHI JiJisl O0Ka3aTe/bCTBa CBOUX YTBEP’KJEHUM, 3a/jaBaTh IapamMeTphl
Y KpUTEpUU pellieHus;

® aHa/IM3MPOBATh MOy4YeHHbIE B XO/le pelleHUs 3a[jaud pe3ysbTaTbl, KPUTUUECKH OLeHUBaTh
HX JJOCTOBEPHOCTh, IIPOTHO3MPOBATh W3MeHeHHe B HOBBIX YC/IOBUSIX;

® CTaBUTh U (OPMY/IMPOBaTh COOCTBEHHBIE 33/laul B 00pa30BaTebHOM /IeATeIbHOCTH, B TOM
yucsie TIPU U3y4eHUU (pU3MKY;

® 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM, OL[eHUBATh IPUOOPETEHHBIN OTIBIT;

® yMeTh TIePeHOCUTh 3HaHUS 10 (U3MKe B TTPAKTUUECKYI0 00/1aCTh KU3HEeesITebHOCTU; YMEeTh
HMHTErpHUPOBATh 3HAHUS U3 PA3HBIX MPeJMETHBIX 00/1acTel;

® BLIZIBUTATh HOBBIE HIeU, TIpe/jjlaraTh OPUTHHATbHbBIE TIOX0/bI U pellieHus;

® CTaBUTH MPO0JIEMBI U 33/]auH, JOMyCKalOIIMe aJibTepHAaTUBHbIE PelleHHs.

Pabora c uHdopmarnuei:

®B/la/ieThb HaBbIKaMM TI0/yuyeHusi WH(opMalu (U3NYECKOT0 COJep)KaHusi U3 MCTOYHUKOB
pa3HbIX THUTIOB, CAMOCTOSATETHHO OCYII[eCTB/IATh MMOMCK, aHa/IU3, CUCTeMaTH3al[1I0 U UHTePIpeTaIjuio
vH(pOopMaLY pa3TMUHbIX BUJOB U (DOPM Tpe/iCTaBIeHus;

® O1[eHUBATh JOCTOBEPHOCTh MH(MOPMALUY;

® 1ICT10/1b30BaTh CPe/ICTBA MH(OPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHI B pelLleHun
KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OpraHMU3allMOHHBIX 3a/lau C cob/ito/ileHneM TpeOoBaHMI
9PrOHOMUKH, TEXHUKH 0€301MacHOCTH, TUTHEHBI, pecypcocbepekeHusl, IPaBOBBIX U ITUUECKUX HOPM,
HOpM MH(MOpMalMOHHOM 6e30TacHOCTH;

® Cco3/]aBaTh TEKCThI (DU3UUECKOT0 COZiepKaHUsi B pa3/inuHbIX (hopMarax ¢ y4éTOM Ha3HaueHUst
vHbopMallid U 1[eJIeBON  ayAUTOpDUM, BbIOMpas oONTUManbHy0 ¢GopMy TIpe/iCTaBeHUs |
BU3yaM3aluu.

KoMMyHHMKaTHBHBIE yHUBEPCA/IbHbIE yUeOHbIEe JeHCTBHS:

® OCYIIeCTB/IATH 00II[eHre Ha YpokKaX (HM3UKH U BO BHEYPOUHOH [lesTeTbHOCTH; pacrio3HaBaTh
TMPeANOChIIKYA KOHGIUKTHBIX CUTyaLIUi U CMSITUaTh KOH(JIUKTHI;

® pa3BEPHYTO M JIOTMYHO M3/1araTh CBOK TOUKY 3PeHMsI C UCTI0/Ib30BaHUEM SI3bIKOBBIX CPe/ICTB;

® [IOHUMAaTh U UCTIO/Ib30BaTh MPEUMYIIeCTBAa KOMaH/HOW U UHIUBU/Iya/IbHOU PabOTHI;

® BLIOMpATh TEMAaTHKy M MeTOJbl COBMECTHBIX JEMCTBHM C YUYETOM OOIIMX WHTEPECOB U
BO3MOYKHOCTeH KaXKJJ0T0 ujieHa KOJ/UIEKTHBA;



® [IPUHUMATh 1|11 COBMECTHOM JlesiTeJIbHOCTH, OPraHU30BbIBaTh M KOOPJUHUPOBATh [1eHCTBUS
10 eé JOCTH)KEeHHIO: COCTaBJISATH TJ/IaH [IeMCTBUM, pacrpe/ie/isiTb POIX C Y46TOM MHEHUI YUaCTHHKOB,
00Cy>K1aTh pe3yabTaThl COBMECTHOU PabOoTHI;
® OLIEHMBATh KaueCTBO CBOET0 BKJIa/la M KaKJOTr0 yYaCTHUKA KOMaH/Ibl B OOIMIA pe3y/bTaT 110
pa3paboTaHHBIM KPUTEPHSIM;
®[ipejjlaraTb HOBbIe TIPOEKTHI, OLEHWBATh HJeW C TO3ULMKM HOBU3HBI, OPUTMHAILHOCTH,
TpaKTUUeCKOoW 3HaUMMOCTH;
® OCYILIeCTB/IAThH [MO3UTUBHOE CTpaTeruueckoe rnoBefieHre B pa3/IMYHbIX CUTYaLUsiX, ITPOSIBISATh
TBOPYECTBO 1 BOOOpa)keHHe, ObITh MHUI[UATHBHBIM.
Pery/isTHUBHBIE YHHBeEpPCA/IbHbIE yUeOHbIe [JeHCTBHS
Camoopranusanus:
® CaMOCTOSITE/TbHO OCYIIIeCTB/ISATh IT103HABATEIbHYIO [IeATeIbHOCTh B 00/acT¥ (U3MKK U
aCTPOHOMUH, BBISIBISITH TIPO0JIEMBI, CTaBUTh U (OPMYIUPOBATh COOCTBEHHbIE 3a/1aul;
® CaMOCTOSITe/IbHO COCTaBJIATh IJIaH pelleHus PAcuéTHBIX M KaueCTBeHHbIX 3ajiay, IIaH
BBITIO/THEHUSI TIPAKTUUeCKOM paboThl C YUETOM UMEIOIIUXCSI PeCypcoB, COOCTBEHHBIX BO3MOYKHOCTeM
Y TIpeANIOYTeHUH;
® 1aBaTh OLIEHKY HOBbIM CUTYaLUsIM;
® DaCIIMPSATh paMKWA yueOHOro TipegMeTa Ha OCHOBe JIMYHBIX TIPEJTIOUTEHUH; [eaTh
0CO3HaHHBIN BLIOOP, apryMeHTHUPOBaTh ero, OpaTh Ha cebst OTBETCTBEHHOCTD 3a pellleHue;
® OIIeHHBaTh MPUOOPETEHHBIN OIBIT;
® criocobcTBOBaTh (HOPMUPOBAHUIO U TIPOSIBJIEHUIO 3PYJULIMU B 00/1IaCTU (PU3UKH, TTOCTOSTHHO
TIOBBIIATH CBOM 00pa30BaTebHBIN U Ky/IbTYPHBINA YDOBEHb.
CaMOKOHTPO/1b, SMOI[UOHA/IbHBIA UHTE//IeKT:
® [aBaTh OLIEHKY HOBBIM CUTYyallUsiM, BHOCHUTb KOPPEKTUBBI B JesTeJIbHOCTb, OL|eHUBaTh
COOTBETCTBUE Pe3y/bTaTOB LIeJIsIM;
® BjlaZieTh HaBbIKAMU M03HaBaTeNbHOW pedyieKCUU KaK OCO3HAHUS COBepIllaeMbIX AeMCTBUM U
MBIC/IUTE/IbHBIX TIPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBAHUM;
® 1ICTI0/Th30BaTh TTPUEMBI pedIeKCHU /IJIsl OLIEHKU CUTYal[|H, BbIOOpa BEPHOTO PeIIeHusT; yMeThb
OLIeHHMBAThb PUCKU U CBOEBPEMEHHO NIPUHMMATh PEeLLeHUsI 10 X CHWKEHHUIO;
® [[DUHUMAaTh MOTHBBI M apryMeHTbl [ADYTHMX TpW aHajau3e pe3yJbTaTOB [lesATebHOCTH;
MpUHKUMAaTh cebsl, TIOHWMasi CBOU HeJJOCTaTKHU W [JOCTOWHCTBA; MPUHUMATh MOTHBBI M apryMeHThI
JIPyruX TIDU aHaju3e pe3ysbTaToOB JesTelbHOCTH; TNpU3HAaBaTh CBOE TPAaBO M MpaBO [PYruxX Ha
OLLIMOKU.

B mporjecce goCTvyKeHUsT TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHUs MPOrpaMMbl 10 (Qu3uKe AJisi YPOBHS
cpenHero obijero obpa3oBaHus y 00yuaroIIMXCsS COBEPIIEHCTBYeTCS SMOL[MOHANbHBIA WHTEJIeKT,
Tipe/iroJiaratoiiui copMUpOBaHHOCTh:

® CaMOCO3HaHUs1, BK/IFOUAIOIIEro CriocOOHOCTh TIOHMMAaTb CBOE 3MOLIMOHAbHOE COCTOSTHUE,
BU/IETb HarpaB/IeHUs] Pa3BUTHS COOCTBEHHOMN 3MOIMOHA/TLHOM Cephl, ObITH YBepEHHBIM B cebe;

® CaMOperyJ/IMpOBaHusl, BK/IIOUYAIOLIEr0 CaMOKOHTPOJIb, YMEHWe NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE TIOBeZIeHHe, CITIOCOOHOCTh a/IalTUPOBATHCS K 3MOIMOHA/IBHBIM U3MEHEHHUSIM U TIPOSIBIISITH
rMOKOCTb, ObITh OTKPBITHIM HOBOMY;

® BHyTpPeHHell MOTHBALIUM, BK/IOUaIOlllell CTpeMseHWe K [AOCTIDKeHWI0 Lieu M YCIiexy,
ONTHMH3M, MHUL[MaTUBHOCTb, YMEHHeE 1eliCTBOBaTh UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

® SMMATHM, BK/IIOUAIOIIeH CIIOCOOHOCTh TIOHMMAaTh SMOLIMOHAIBHOE COCTOSTHHE [JpPYTHUX,
YUUTBIBATh €ro TPY OCYIL[eCTB/IeHUH OOIIeHus], CIOCOOHOCTb K COUYBCTBUIO U COTIEPEKHUBAHUIO;

® COlMaIbHbIX HABBIKOB, BK/IOUANOI[UX CIOCOOHOCTH BBICTPAaWBAaTh OTHOLIEHWS C JPYTMMH
JIFO/IbMH, 3a00TUTHCS, TIPOSIBISITH KHTEPEC 1 pa3pellaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJ/IbTATBI
K koHIly obyuenusi B 10 ksacce rpeZiMeTHble pe3y/bTaThl Ha 0a30BOM YPOBHE [I0/DKHBI OTpakaTb
c(OpMUPOBAHHOCTH y 00YUAOLIMXCS YMEHHIA:
® IeMOHCTPUPOBAaTh Ha TIpUMepax poJib U MecTOo (PU3MKU B (POPMHUPOBAHWU COBPEMEHHOM
HayYHOM KapTWHbl MHpa, B pa3BUTUM COBPEMEHHOM TeXHUKU WU TEeXHOJIOTMM, B TPaKTUYeCKOU
JlesITeTbHOCTH JTHO/IeH;



® YUNTHIBAaTh TPAHULIbI TIPUMEHEHUsT M3YUYeHHBIX (PU3NUeCKUX Mo/jiesieli: MaTepraabHasi TOUKa,
VWHepIMasbHasi CUCTeMa OTCUéTa, abCO/IIOTHO TBEPAOE TeJsio, W/eaabHbIA Ta3, MOJEeNU CTPOEHUs
ra3oB, >KUJKOCTeM W TBEDJbIX TeJ, TOUEUHbIH 3/eKTPUUECKUN 3apsif TpU pelleHur (PU3nueckKux
3ajiau;

® pacrio3HaBaTh (U3UUeCKHe siB/IeHUsT (ITPOL[eCChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKY/IIPHO-KWHEeTUUEeCKOW TeOpUM CTPOEHUsI BellleCTBAa U 3JIEKTPOJWHAMUKU:
pPaBHOMEpPHOEe W PaBHOYCKOPEHHOe TPSIMOJIMHENHOe JBI)KeHHe, CBOOOZHOe TajieHue Tesl, JBI)KeHHe
M0 OKPY)KHOCTH, WHEpLYs, B3auMojelcTBUe Ten, quddy3us, OPOYHOBCKOe IBM)KEHUE, CTPOEHHE
JKUZIKOCTe W TBEDABIX TeJs, W3MeHeHWe o0béMa Tesl TPY HarpeBaHWM (OXJIaXKIEHWH), TeIjioBOe
paBHOBeCHe, UCTapeHre, KOHZeHCcallusl, TlaB/ieHre, KpUCTa/lin3aliysi, KUTleHre, BIa)KHOCTb BO3/yXa,
TIOBBIIIIEHWE /IaB/IeHUsI ra3a TPY ero HarpeBaHWU B 3aKPLITOM COCY/e, CBsI3b MeXy TapaMeTpamu
COCTOSIHUSI Ta3a B U30MPOL{eCCax, 1eKTpU3aliys TeJl, B3auMOo/eliCTBIe 3apsi/ioB;

® OTIMCHIBAaTh MeXaHUUeCKOe JBI)KeHHe, UCTIONb3Ys (hu3ndecKre BeJIMUNHBI: KOOPAWHATA, TYTh,
repeMellieHue, CKOPOCTb, YCKOpeHHWe, Macca Tesa, CWja, UMITYJIbC Tejla, KHHeTUYecKas SHeprus,
MOTeHIMaIbHAsE JHEeprus, MexaHWueckKasi paboTa, MeXaHWuUecKasi MOIIHOCTb; TIPU OMUCAHUU
MIPaBU/ILHO TPAKTOBaTh (PU3MUECKUI CMBIC/T UCTIO/Ib3YEMbBIX BEJTMUWH, UX 0003HAUEHUSI U e/IMHUIIbI,
HaXO/IUTh (JOPMYJIbI, CBSI3bIBAIOIIIME JaHHYIO (hU3UUYECKYI0 BeIMUMHY C APYTUMU BeJTMUMHAMU;

® OTMUChIBATh HW3yUeHHbIe TeI/IOBble CBOWCTBA TeJ U TeIUIOBble SIBJIEHUS, WCII0/Ib3Yys
¢usnyeckre Be/NMUMHBL: JlaBJieHWe rasa, TemrepaTtypa, CpefHssi KUHeTHUecKasi SHeprus
Xa0THUYeCKOr0 JIBW)KEeHHsI MOJIeKYJl, Cpe/lHeKBa/ipaTUUHasi CKOPOCTb MOJIEKYJI, KOJTMUeCTBO TeryIOThl,
BHYTPEHHsIsl SHeprusi, paboTa rasa, Ko3(hGhHUIMEHT MOIe3HOTO [IeHMCTBUS TeIJIOBOTO /IBUTATESIs; TIPU
OTMCaHWU TIPAaBUJILHO TPAaKTOBATh (PM3UUECKUH CMBIC/ UCTIOb3YEMbIX BEeJIMUMH, X 0003HAUEHUS U
eIMHUIIbI, HAXOJUTh (OPMYJbI, CBSI3bIBAIOLUE [aHHYI0 (QU3MUECKYH) BEJIMUMHY C JAPYTHUMU
BeJTMUNHAM;

® OTIMCHIBAaTh M3YyUYeHHbIe 3JIeKTPUUeCKHWe CBOMCTBA BeIeCTBA W 3JIeKTPUUECKHe SIBJIeHHS
(TipoLjecchl), WCMOAb3ys (U3MUeCKHWe BeTUUYMHbI: 3/1eKTPUUECKUM 3apsif, 3J/IeKTpUueckoe TIoJe,
HaMpsDKEHHOCTD 107151, TIOTeHLIMas, Pa3HOCTh MOTEeHLIMAIOB; TIPYM OMUCAaHUU TPABUJILHO TPAKTOBATh
(bu3MUYeCKUll CMBIC]T UCIIO/Ib3YEMbBIX BEJIMUMH, UX 0003HAUEHUS] U eWHUIIbI; YKa3bIBaTb (POPMYJIbI,
CBSI3bIBAOIIME [JaHHYIO (DPM3UUECKYI0 BeJIMUMHY C APYTUMU BelTMUYMHAMU;

® aHaM3MpPOBaTh (U3MUECKHe TIPOLIeCChl U SIBIeHHWs, UCMOMb3ys (u3nueckre 3aKOHbI U
TNPUHLUTIBL: 3aKOH BceMUpHOro TtsaroteHusi, I, II u III 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUs
MeXaHUYeCKOW SHepPryd, 3aKOH COXPAHeHHs WMITyJ/ibCa, TIPUHLIMI CYTEepPHO3ULMU CUJI, TIPUHLUIT
PaBHOMpAaBUSl MHEPLMATbHBIX CHUCTEM OTCUETa, MOJIEKY/ISIPHO-KUHETUYEeCKYI0 TEeOpHI0 CTPOeHUs
Bell[eCTBa, Ta30Bbie 3aKOHbI, CBSI3b CpeJjHeN KMHEeTHUeCKOW YHepruM TeTyIOBOTO JBMKEHUS] MOJIEKY/T
¢ abCoJTIOTHOM TemriepaTypOH, TiepBbIi 3aKOH TePMOJAWHAMUKH, 3aKOH COXpaHEHHSs 3IeKTPUUYECKOro
3apsiia, 3akoH KysoHa, Tpu 3TOM pas3nuyaTbh CJIOBECHYH) (OPMY/JMPOBKY 3aKOHa, ero
MaTeMaTHUeCKoe BbIpa)KeHHe U yCI0BUs (TPaHUL[bl, 00/1aCTh) MPUMEHUMOCTH;

® 00BSICHITH OCHOBHBIE TIPUHIUTIBI I€HCTBHUS MalllMH, TPUOOPOB U TEXHUUYECKMX YCTPOUCTB,;
pa3/nyaTh yCA0BUS MX 6€30MacHOT0 UCTIOH30BAHKS B TIOBCEIHEBHOM XKU3HU;

® BBLITIOJ/IHATh JKCIIEPUMEHThI 0 WCCAeI0BaHUIO0 (PU3NUECKUX SIBJIEHUM U TIPOL[ECCOB C
WCTIO/Tb30BAHUEM TIPSIMBIX M KOCBEHHBIX U3MepeHUH, TIpY 3ToM (OpMYIMPOBATh Mpob/iemMy/3aauy U
ruroredy y4deOHOTO 3KCriepUMeHTa, COOMpaTh YCTaHOBKY W3 TIPe/IOKEHHOTO 000pyZAOBaHUS,
MIPOBO/IUTH OTIBIT U (HOPMYJTUPOBATh BLIBO/B;

® OCYIIIECTB/ISTh MPSIMble U KOCBEHHbIE U3MepeHHs (PU3NUeCKUX BeJIMUMH, TIPU 3TOM BbIOMpATh
OITHUMaJIbHBIA Crocob W3MepeHHsT W HWCIIOb30BaTh WM3BECTHbIE METO/bl OLIEHKU ITOTPelIHOCTeH
V3MepeHul;

® 1iCC/IeZIoBaTh 3aBUCMMOCTH MeXy (M3UYeCKUMH BeJMUYMHAMM C WCTIO/b30BAaHUEM TPSIMbIX
W3MepeHui, TpPU 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (DMKCUPOBAaTh pe3y/bTaThl IOyYeHHOMN
3aBUCUMOCTH (PU3MUUECKUX BeJMUMH B BUje Tabmul U rpadUKOB, /efaTh BLIBOJBI MO pe3yJ/bTaTaM
WCCIIe[lOBaHUs;

® cobro/1aTh MpaBwusia 6e30mMacHOro TpyZAa NPy NPOBeIeHUH UCC/IeJlOBaHUM B PAMKax yueOHOTro
JKCIIepUMeHTa, y4eOHO-MCCIeJoBaTe/IbCKOM U TIPOEKTHOW JeATeNbHOCTH C WCIOJIb30BaHUEM
M3MepUTe/TbHBIX YCTPOMCTB U 1abopaTOpHOT0 000PY0BaHUS;

® pelllaTh PaCcyéTHbIE 33/jaui C SIBHO 3a/laHHON (hr3UuyecKol MoJienblo, UCTI0JIb3ysl (hr3ndecKue
3aKOHbl W TIPUHIWITBI, Ha OCHOBe aHajM3a YCJIOBHS 3a/laud BbIOMpaTh (DU3NUECKYI0 MOjiefb,



BbIZIeNIATh (hri3ruecKrie BeJTUUKHBI U (HOPMYJIbl, HeOOXOJUMBIe /IJIsi €€ pellleHus], POBOAUTL PACUETHI
Y OLIeHMBAaTh PeaibHOCTh TMOJIyUeHHOTO 3HaueHusl (U3UUeCKoil BeTUUMHbI;

®pellaTh KaueCTBEHHble 3a/lauM: BbICTpauBaTb JIOTMUECKU HENPOTHBOPEUUBYHO LIETIOUKY
paccy»/ieH1i ¢ OTropo Ha W3yUyeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (U3UUeCcKe sIBJIeHUS;

® 1ICTI0/Ib30BATh TIPU pellleHrH yueOHBIX 3alau COBpeMeHHble WH(MOPMAaIMOHHbIE TeXHOIOTUN
TSI TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAI[UH U TIPe/ICTaB/IeHHs yUeOHOH U HayUHO-TIOMY/ISIPHOM
vH(pOpMaLWy, MOJyYeHHOM U3 pa3/MyHbIX MCTOYHUKOB, KDUTUUECKU aHA/IW3UpOBaTh MOJIyUaeMyHo
rH(opMaLio;

® [IPUBOZUTL TIPUMEPhl BKJ/AZida POCCUHCKUX M 3apyOeXHbIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bsICHEHHE TTPOI[ECCOB OKPY KaOIIlero MHUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

® 1ICTI0/Ib30BaTh TeOpeTHUeCKre 3HaHUs M0 (GU3MKe B TIOBCeAHEBHOM XKU3HU il 0OecrieueHust
Ge30macHOCTH TIpH OOpaIlleHuu C TpUbopaMM M TEXHUUECKUMM YCTPOMCTBAaMH, /11 COXPaHEeHMsI
3[10POBbsI U COOJTFOZIEHHSI HOPM 9KO0JIOTHUeCKOTO TIOBe/IeHHs] B OKPY>Karolllei cpefie;

®paboTaTh B TPYyIIe C BHITIOJTHEHUEM Pa3/IMUHBIX COLMABbHBIX POJIeH, MJIaHUPOBaTh paboTy
TPYMIIbI, paljMOHA/IBHO pacrpeie/isiTb 00s3aHHOCTH Y TIJIAHMPOBATh /IeATeIbHOCTh B HECTaH/JapTHBIX
CUTyalUsIX, a/leKBaTHO OL[eHWBaTh BKJAJ, KaKAOrO0 U3 YUAaCTHUKOB TPYMMbl B pellieHHe
paccMaTpUBaeMoi TTPOOIeEMBI.

K koHIily obyuenust B 11 K/iacce mpeMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [O/DKHBI OTPakaTb
Cc(hOpPMHPOBAHHOCTH Y 00YUarOIIUXCsl YMEHU:

® [eMOHCTPUPOBaTh Ha TpUMepax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU COBPEMEHHOM
HayuyHOW KapTWHbI MHpa, B pPa3BUTUM COBPEMEHHOW TEeXHUKW WU TEeXHOJIOTHH, B MPaKTUYECKOU
JlesiTeTbHOCTH JItO/IeH, 11eJI0OCTHOCTh U eIMHCTBO (hHM3UUeCKOUM KapTHHBI MUPa;

® YUUTLIBATh TPaHULIbl TPUMEHEHMs] U3YUeHHbIX (QU3NYEeCKUX Mojeseil: TOueuHbIH
3/IeKTPUUECKU 3apsiji, Iyd CBeTa, TOUeUHbI MCTOUYHUK CBeTa, sifiepHasi MO/ie/lb aToMa, HYK/IOHHast
Mo/ieslb aTOMHOTO s/Jpa MpU pellieHny (r3nUecKrx 3a/ay;

® pacrio3HaBaTh (U3MUeCKUe sBAeHUs1 (TpoLecChl) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
3/1eKTPO/IMHAMUKA W KBAHTOBOM (U3MKU: 3/eKTpUuecKasi MPOBOAUMOCTb, TeIJIOBOe, CBETOBOE,
XUMHUeCKOe, MarHUTHOe JIeNCTBUS TOKA, B3aUMOZeMCTBYe MarHUTOB, 3/IeKTPOMAarHUTHasi UHAYKIUS,
JlelicTBMe MarHUTHOT'O T0JiI Ha TPOBOJHUK C TOKOM M JBWKYLIMICS 3apsifi, 3/1eKTPOMarHUTHbIe
KosiebaHWsT W BOJIHBI, TIPSIMOJIMHEMHOe pacrpoCTpaHeHWe CBeTa, OTpPa)kKeHWe, TIpesioMIeHHE,
uHTepdepeHys, AU(pakiys U ToJsIpr3alius CBeTa, AUCTIepCUsi cBeTa, GOTO3MeKTpuueckuii 3pdekT
(poTosddexT), cBeTOBOe [aBieHHe, BO3HUKHOBEHME JIMHEMYaTOro CIieKTpa aToMa BOJOpPOJa,
ecTecTBeHHasl U UCKYyCCTBeHHasi paJiM0aKTHBHOCT;

® OMUChIBAaTh H3yUeHHble CBOMCTBA BelllecTBa (3/IeKTpUUeCKre, MarHUTHbIe, OMNTUUYEeCKHe,
3/IeKTPUYECKYI0 TMPOBOJMMOCTb pa3/IMUHbIX CpeZl) W 37eKTPOMarHWTHbIe siBjieHUs1 (TIPOLIeCChl),
WCI0/1b3Ysl (pU3rUecKre BeJTMUMHBI: 37IeKTPUUYeCKUi 3apsij], CHla TOKa, 3/IeKTPUUeCcKoe HarpsbkeHue,
3/IeKTPUYECKOe COMPOTHBJIEHWEe, Pa3HOCTh TMOTEHLMA/IOB, JIeKTPOABIIKYIasi CHla, paboTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cuia Amrmepa, cuia JlopeHIja, UHAYKTUBHOCTh KaTYIIKH, SHEPrusi
3JIEKTPUYECKOT0 YU MarHUTHOTO TIOJiel, Tepro/; U uacToTa KosiebaHuii B KojebaTeslbHOM KOHTYPe,
3apsi; MU CWla TOKa B TIPOL[ECCe TapMOHWUECKMX 3/1eKTPOMarHMTHBIX KoseOaHui, (oKycHoe
paccTosiHue U ONTUYeCKasi CU/a JIMH3bI, NPU OMMCAHUU TIPABU/ILHO TPAKTOBAaTh (PU3NUECKU CMBIC/
WCTO/Ib3YeMbIX BEJIMUWH, WX O0003HAUe€HWS W e[MHUI[bI, YKa3bIBaTb (OPMYJIbI, CBSI3bIBAIOIIUE
JlaHHYI0 (PU3MYeCKYI0 BeJIMYMHY C IPYTUMU BeJIMUMHAMY;

® OTUChIBATh M3YUeHHbIe KBAHTOBBIE SIBJIEHUS U TIPOL[ECChI, UCTIONB3Ys GH3UUeCKre Be/TMUKHbI:
CKOPOCTb 37IeKTPOMAarHMWTHBIX BOJIH, [JIMHA BOJHBI M UaCTOTa CBeTa, SHEPrus U UMITYJbC (OTOHA,
repuo/, ToJypacrazia, Heprusi CBA3M AaTOMHBIX sifiep, TIPU OMHCaHWM TIPaBUWILHO TPaKTOBaTh
(bu3MyecKuii CMBICTT UCITIO/Ib3YeMbIX BeJIMUMH, UX 0003HAUeHHs] U eJVHULIbI, YKa3bIBaTh (POPMYJIBI,
CBsI3bIBAIOII[E JAHHYI0 (PU3NUECKYH0 Be/IMUMHY C JADYTMMH BeJMUYMHAMH, BLIUUC/SATH 3HaAueHUe
(bu3MUecKoi BeTMUUHBI;

® aHaM3MpOBaTh (PU3UUECKHe TIPOLIeCChl U SIBJIeHUs, UCIMOMb3ys (u3nueckre 3aKOHbI U
MPUHLIUIBL: 3aKOH OMa, 3aKOHbI 110C/1e[j0BaTe/TbHOTO U Tapas/ie/lbHOr0 COeJUHEHUs] MPOBO/JHUKOB,
3akoH  JDbxoyns-JleHla, 3aKOH 3/€KTPOMarHUTHOM  WHAYKLMWM, 3aKOH TMPSIMOJIMHEWHOTO
pacrpocTpaHeHUsi CBeTa, 3aKOHbl OTpa)KeHWsI CBeTa, 3aKOHbl TMpeJiOM/IeHUs CBeTa, ypaBHEHHe
OtinmreiiHa ans GoTto3ddexTa, 3aKOH COXpaHEHUs] IHEPrUM, 3aKOH COXpaHEHUs] UMITYJ/bCa, 3aKOH
COXPaHeHHsl 3JIEKTPUUeCKOro 3apsi/ia, 3aKOH COXPaHeHUsl MacCOBOT0 YKCJ/a, TOCTynaThl bopa, 3akoH



PaJ[MOAKTUBHOTO pacrafa, TpPHA 3TOM pa3IdyaTh CJIOBECHYI0 (OPMYIMPOBKY 3aKOHa, €ro
MaTeMaTH4ecKoe BbIpaKeHHe U YC/I0BUs (TPaHULIbl, 00/1aCTH) IPUMEHUMOCTHY;

® oTIpe/ieNIsiTh HarlpaB/ieHHe BeKTOPa MHYKIMA MarHUTHOTO T0JIsi [IPOBOJHMKA C TOKOM, CHJIbI
Awmrnepa v cunsl JIopeHLa;

® CTPOUTD U OTUCHIBaTh U300paXkeHue, Co3/iaBaeMoe TUIOCKUM 3epKajioM, TOHKOM JIMH301;

® BLITMIO/THATh  9KCIIEPUMEHTHI 110 WCC/Ie[0BaHUIO (DM3UUYECKUX SIBJIEHWA W TIPOLeCCOB C
WCTIO/Ib30BaHKEM TIPSIMBIX I KOCBEHHBIX U3MepeHUi: Tpu 3ToM (OpMYJTUPOBATh 1pobsiemMy/3ajauy v
ruroredy y4deOHOTO 3KCriepUMeHTa, COOMpaTh YCTaHOBKY W3 TIPe/IOKEHHOTO 000pyZAOBaHUS,
MIPOBO/IUTH OTIBIT U (HOPMYJTUPOBATh BLIBO/BI;

® OCYIL[eCTBJIATh TIPSIMble M KOCBEHHbIE MU3MepeHUs PU3NYeCKUX BeJTMUMH, TIPHU 3TOM BBIOWPATh
OITHUMaJIbHBIA Crocob W3MepeHHsI W HWCIIOb30BaTh WM3BECTHbIE METO/bl OLIEHKU ITOTPeLIHOCTeH
V3MepeHul;

® 1iCC/IeZioBaTh 3aBUCUMOCTH (DM3WYECKUX BEJMUMH C WCIO/Ih30BAaHHEM TPSIMBIX HM3MepeHHUH:
MpU 3TOM KOHCTPYMPOBAaThb YyCTaHOBKY, (PMKCUPOBATh pe3y/bTaThl MOJYYeHHOW 3aBUCHMOCTH
(bu3rYeCcKUX BeJTMUKH B BU/le Tabu1] v rpadMKOB, Zie/iaTh BHIBO/BI TI0 Pe3y/IbTaTaM UCC/IeJ0BaHuS;

® coOsoaTh MpaBuIa 6e30MacHOTo TPy/ia MpH MPOBeJeHUH UCC/IeIOBaHMH B PaMKaxX yueOHOTo
JKCTIepUMeHTa, Yy4yeOHO-MCC/ieloBaTeNlbCKOM W TIPOEKTHOM /IeATeNIbHOCTH C  MCIO/Ib30BaHUEM
M3MepUTe/TbHBIX YCTPOMCTB ¥ 1ab0paTopHOro 000pyA0BaHUS;

® pelllaTh paCuéTHbIe 3a/lauM C SIBHO 3aZlaHHOW (hU3MUYeCKOM MO/ie/ibl0, UCII0/b3ysl (hH3nuecKue
3aKOHbI ¥ TIPUHLIMMBI, Ha OCHOBE aHa/lM3a YCJIOBUs 3aZiaud BbIOMpaTh (U3UUECKYI0 MO/eb,
BbIZIeNIATh (hri3ruecKrie BeJTMUMHBI U (HOPMYJIbl, HeOOXOJUMBIe /IJIsi €€ pelleHus], IPOBOAUTL PACUETHI
Y OL|eHUBATh PeaslbHOCTb MOJyYeHHOT0 3HaueHust (PM3UUYeCcKoi BeJTMUKHbI;

®pelllaTh KaueCTBEHHbIe 3aJjaud: BBLICTPAWBATh JIOTUYECKA HENPOTHBOPEUMBYIO IIEITOUKY
pacCy’kJieHui C OTI0poii Ha M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hr3uUecKue sSiBJIeHNs;

® 1ICTI0/Ib30BAaTh TIPU pellleHrH yueOHBIX 3alau COBpeMeHHble WH(MOPMAaIMOHHbIE TeXHOIOTUN
[U1s1 TIOWCKA, CTPYKTYPUPOBAHMs, MHTEPITPeTALIMHU U TIPeACTaB/ieHust yueOHON 1 HayYHO-TIOMY/IIPHOMN
vHbOpMaLMK, TIOJy4YeHHOW W3 Pa3/InYHbIX WCTOYHUKOB, KDUTUUECKH aHATU3UPOBaTh MOTy4aeMyto
vH(opMaLio;

¢ 00BSICHITh TIPUHIIUITBI ZIeMCTBUSI MAlllWH, TTPUOOPOB U TeXHWYEeCKUX YCTPOWCTB, Pa3/indaTh
yC/I0BUSI X 0€30MacHOr0 MCIO/b30BaHUs B TIOBCEJHEBHOM >KH3HMY;

® [IPUBOZUTL TIPUMEPhl BKJ/IAZida POCCUHCKUX M 3apyOeXHbIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bsICHEHHE TIPOLeCCOB OKPY)KAIOIIIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHH;

® 1ICTI0/Ib30BaTh TeOpeTHUeCKre 3HaHUs M0 (GU3MKe B TIOBCeAHEBHOM XKU3HU il 0OecrieueHust
Oe3omacHoCTH TIpM OOpalleHuy C MpUOOpaMM M TeXHUYEeCKUMU YCTPOMCTBAMHU, AJISi COXPaHEHUS
3[10POBbsI U COOJTFOZIEHHSI HOPM 9KO0JIOTHUeCKOTO TIOBe/IeHHs] B OKPY>Karolilei cpefie;

®paboTaTh B TpyMIe C BHIMOJHEHWEM Pa3/IMYHbIX COLMA/TBHBIX pOjieH, TyIaHUpPOBaTh paboty
TPYMIIbI, paljMOHAIBHO pacrpeie/isiTb 00s3aHHOCTH Y TIJIAHMPOBATh /IeATeIbHOCTh B HECTaH/JaPTHBIX
CUTyallUsiX, aJleKBaTHO OLIeHMBaTh BK/aJ, KaXJOr0 M3 YYaCTHUKOB TPYIIbl B pelleHHue
paccMaTpUBaeMoi TTpoOIeMBI.



TEMATHNYECKOE INIAHUPOBAHME

10 KJIACC
Ne | HanumeHoBaHMe pa3jie/ioB KoyinyecTrBo yacos JnekTpoHHbIE (U(POBHIE)
n/ U TeM IPOorpaMMmbI Bcer | KonTponbubl | IlpakTuueckn obpa3oBare/ibHbIE PeCypChl
n 0 e padoThI e padoThI
Pazgen 1. PU3UKA 1 METO/JbI HAYYHOI'O ITO3HAHMUSA
1.1 | ®usrka u MeToAbl 2 bubmuoreka [JOK
HAyYHOI0 ITO3HAHMSI https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 2
Pazpgen 2. MEXAHUKA
2.1 | Kunemaruka 5 bubmuoteka [JOK
https://m.edsoo.ru/7f41bf72
2.2 | JIuHamuKa 7 bubmoteka ITOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHeHUs B 6 1 1 Bubmoreka LIOK
MeXaHUKe https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 18

Pazpen 3. MOJIEKYJIAPHASA ®N3NKA 1 TEPMOMHAMUKA

3.1 | OCHOBBI MOJIEKY/ISIPHO- 9 1 bubmuoteka [JOK
KWUHETUYeCKOH Teopuu https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJMHAMUKU 10 1 Bbubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperarHble COCTOSIHUSA 5 Bubmoreka LIOK
Beljectsa. Pa3oBble https://m.edsoo.ru/7f41bf72
Tepexo/ibl
Wtoro no pa3peny 24
Pazpen 4. 3JIEKTPOJMHAMUKA
4.1 | DnekTpocTaTHKa 10 1 Bubmioreka LIOK
https://m.edsoo.ru/7f41bf72
4.2 | TTocTosIHHBIM 12 1 bubmoTeka ITOK
3/1eKTpruUecKuii Tok. Toku https://m.edsoo.ru/7f41bf72
B Pa3/IMUHBIX Cpefiax
Wtoro no pa3peny 22
Pe3epBHOE Bpemsi 2
OBIIEE KOJIMYECTBO 68 3 3

YACOB IIO ITPOI'PAMME




11 K/IACC

Ne HaumeHoBaHue pa3fie/ioB U

KosmmuecTBO yacoB

JJIeKTpOHHbIe (M(poBHIe)

n/ TeM NPOorpaMmbl Bcer | Koutponbubl | [IpakTHuecku | oOpa3oBaTe/bHBIE PeCypChl

n 0 e padoThI e paboTbI

Pasgen 1. 3JIEKTPOJIVMTHAMUKA

1. | MarHuTHOE none. 11 1 3 Bubnmnoteka LLOK

1 | anekTpomarHuTHas https://m.edsoo.ru/7f4
MHOYKUMNS 1c97c

NToro no pasgeny 11

Paspen 2. KOJIEBAHNA N BOJIHbI

2. | MexaHun4yeckune n 9 1 Bubnmnoteka LLOK

1 | snekTpoMarHuTHble https://m.edsoo.ru/7f4
kKonebaHuns 1c97c

2. | MexaHun4yeckune n 5 1 Bubnmnoteka LLOK

2 | 3neKTpOMarHuTHbIe https://m.edsoo.ru/7f4
BOJIHbI 1c97c

2. | OnTmKkKa 10 3 bubnnorteka LLOK

3 https://m.edsoo.ru/7f4

1c97c
NToro no pasgeny 24

Paspen 3. OCHOBbI CINELU

UMAJIbHOU TEOPUN OTHOCUTEJIbHOCTHU

3. | OcHOBbI cneunasibHOn 4 1 Bubnmnoteka LLOK
1 | Teopun https://m.edsoo.ru/7f4
OTHOCUTENIbHOCTW 1c97c

WToro no paspeny 4

Paspen 4. KBAHTOBAA ®U3UKA

4. | 9N1eMeHTbl KBaHTOBOW 6 Bubnmnoteka LLOK

1 | onTuknu https://m.edsoo.ru/7f4
1c97c

4. | CTpoeHue aToma 4 Bubnnoteka LLOK

2 https://m.edsoo.ru/7f4
1c97c

4. | ATOMHOe a4po 5 Bunbnmnoteka LLIOK

3 https://m.edsoo.ru/7f4
1c97c

NToro no pasgeny 15

Pa3zpen 5. 9JIEMEHTbl ACTPOHOMUUN N ACTPOPU3IUNKUN

5. | DNeMeHTbl 7 1 Bubnmnoteka LLOK

1 | acTpoHoOMUN 1 https://m.edsoo.ru/7f4
aCTPOPU3NKN 1c97c

NToro no pasgeny 7

Pazpen 6. OOBLUAIOLWIEE MNOBTOPEHUE

6. | ObobLyatoLee 4 Bubnmnoteka LLOK

1 | nosTopeHue https://m.edsoo.ru/7f4
1c97c

WToro no paspeny 4

Pe3epBHOE Bpems 3

OBLLEE KOJIMHECTBO 68 4 7

HYACOB I10 NMPOIrPAMME




IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
KosinyecTBo yacos Jara usyyenus J/IeKTPOHHBbIE
Ne Tema ypoka Kontpons | Ipaktuue uupposbie
n/m Bcero HbIE CKHe IInan dakr o0pa3oBaTe/bHbIE
paboTbI paboThI pecypceI
1 dusrka — Hayka 0 npupoge. Hayunele MeTo/ibl TIO3HAHUS OKPY KAIOLLero 1 6.09 Bubmoreka [JOK
mMupa https://m.edsoo.ru/ff0c32e2
2 Ponb 1 MecTo ¢pu3nku B GOpMHUPOBAaHUM COBpEMEHHOUW HayYHOU KapTHHBI 1 6.09 bubmoreka [JOK
MUpa, B IPAKTUUYECKOH [IesiTeIbHOCTH JIF0flel https://m.edsoo.ru/ff0c33e6
3 MexaHnyeckoe iBIKeHHe. OTHOCUTE/BHOCTh MEXaHUYeCKOI O IBUKEHUS. 1 13.09 Bu6moreka LIOK
HepeMemeHHE, CKOpOCTb, YCKOpeHue httpSZ//lTl.edSOO.l"Ll/ffOC3508
4 PaBHOMepHOe TIPSMO/IMHEHHOE JABY)KEHHE 1 13.09 Bubmmoreka OK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpeHHOe TIPSIMOIMHeHOe ABIKeHe 1 20.09 Bubmioreka [JOK
https://m.edsoo.ru/ff0c372e
6 CBobozHOe mazieHre. Y ckopeHre cBOOOHOTO TaZleHHsI 1 20.09 Bubmioreka [JOK
https://m.edsoo.ru/ff0c39cc
7 KpurosinHeliHOe [BIKeHUe. [[BryKeHHe MaTeprabHON TOUKH I10 1 27.09 Bubmmoreka OK
OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada
8 IIprHimn otHOCUTeIBHOCTH ['anuinest. VinepranbHble CUCTEMBI OTCUeTa. 1 27.09 Bubmoreka [JOK
ITepBblii 3ak0H HEIOTOHA https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpyuHiun cynepno3uuyy cuii. Bropoii 3akoH HetoToHa 1 4.10 Bubmioreka [JOK
A]‘[H MaTepHaﬂbHOﬁ TOUKU https://m.edsoo.ru/ffOcBbeB
10 | Tpetwii 3akoH HproTOHA /17151 MaTepUATEHBIX TOUEK 1 4.10 Bubmmoreka [TOK
https://m.edsoo.ru/ff0c3be8
11 | 3akoH BcemupHoro Tarotenus. Cuna Tsbkectu. [lepBas KocMyudeckast 1 18.10 bubmmoreka [JOK
CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 18.10 Bubmmoreka LHOK
https://m.edsoo.ru/ff0c3e18
13 | Cuna tpenus. Kosdduupent Tpenus. Cua CONpOTUBIIEHNUS NIPU IBIXKEHUU 1 25.10 Bubmiorexa [IOK
Teqna B )KI/IAKOCTI/I WU rase https://m.edsoo.ru/ffOC3f76
14 | TlocTymnaTe/nbHOE U BpalljaTe/IbHOE ABM)KEHHE a0COIFOTHO TBEP/OTO Tea. 1 25.10 Bubmoreka LIOK
MomeHT cunbl. [1ne4o cubl. Y c10BUs paBHOBeCHs! TBEPAOIO Tefla https://m.edsoo.ru/ff0c41a6
15 | Mimnysiec MaTepyanbHOKM TOUKHM, CUCTEMbI MaTepUasbHbIX ToueK. Vmity ibe 1 111 Bubmiorexa [JOK
CU/IBL. 3aKOH COXpaHeHHsl UMITy/Ibca. PeakTHBHOe [IBIKeHHe https://m.edsoo.ru/ff0c43d6
16 | Pabota u Mo1HOCTb cu/bl. KuHeTH4ecKasi SHeprust MaTepraabHOW TOUKH. 1 1.11 Bubmoreka [IOK
Teopema 06 U3MeHEHUU KUHETUYECKOW SHepruu https://m.edsoo.ru/ff0c4502
17 IlorenumaneHas 3Heprus. IloTeHLMaIbHAS SHEPTUS YIIPYTO 1 8.11 bubmmoteka ITOK

https://m.edsoo.ru/ff0c461a




nedopmMHrpoBaHHOM MPY>KUHBL. [loTeHIMaMbHas SHeprus Tesia BO/IM3U
MIOBEPXHOCTH 3eM/IU

18 | IloTeHIMAaMBHBIE W HETIOTEHIUA/IbHBIE CHIIBL. CBSI3b pabOTHI 8.11 Bubmioreka LIOK
HETMOTeHLIUAIbHBIX CHJI C U3MEHEeHHEeM MeXaHHUUEeCKOW SHEPIHU CUCTEMbI https://m.edsoo.nu/ff0c478c
Tes. 3aKOH COXpaHeHUs] MeXaHUUeCKOUW SHeprun
19 | JIaboparopHas pabora «VccieqoBaHye CBSI31 pabOThI CUBI C N3MEHEHUEM 15.11
MeXaHWYeCKOW 3Hepryy TeJsla Ha MPUMepe PacTsPKeHUs1 pe3HOBOT0 JKIyTa»
20 | KonTponbHas pabota o teme «KuHemartuka. JJuHaMuKa. 3aKOHbI 15.11 Bubmioreka [IOK
COXPaHEHHS B MEXaHHKE» https://m.edsoo.ru/ff0c4b74
21 | OcHoBHBIE TT0JIOXKEHHST MOJIEKY/ISIPHO-KWHETHUeCKOUM Teopun. BpoyHOBCKoe 29.11 Bubmoreka LIOK
nBivkerne. Jubdysus https://m.edsoo.ru/ff0c4dc2
22 | XapakTep ABWKEHUS U B3aMO/JENCTBUS YacTuL] BelljecTBa. Monenu 29.11
CTPOeHUsI Ta30B, KUJKOCTel U TBEPABIX T
23 | Macca monekyin. KonnuectBo BemecTtBa. I[TocTosiHHasg ABorazipo 6.12
24 | TerioBoe paBHOBecue. TemnepaTypa u eé usmepenue. lllkana Temneparyp 6.12
enbcus
25 | Upeanbabii raz B MKT. OcHoBHOe ypaBHeHre MKT 13.12 Bubmioreka LIOK
https://m.edsoo.ru/ffOc4fde
26 | AbcomoTHas TemriepaTypa Kak Mepa CpeiHed KUHeTUYeCKON SHeprun 13.12 Bubmiorexa LIOK
JBYKeHUs MOJIeKyJ1. Y paBHeHue Mengeneesa-Knanelipona https://m.edsoo.ru/ff0c511e
27 | 3akoH [JanbToHa. ['a30Bbie 3aKOHBI 20.12
28 | JlabopaTopHas paboTta «VcciemoBaHre 3aBUCUMOCTU MEXKTY ITapaMeTpaMu 20.12
COCTOSIHMSL pPa3pekeHHOro rasa»
29 | M3onpoueccsl B WeanbHOM ra3e U Ux rpaduueckoe rnpejcTaBieHne 27.12 BuGmoreka LIOK
https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHss SHePrHsi TEPMOJUHAMUYECKOW CUCTEMBI U CIIOCOOBI eé 27.12 Bubmioreka [IOK
n3meHeHus1. KoymuecTBo TeryioTsl v paboTta. BHyTpeHHsist SHeprus https://m.edsoo.ru/ff0c5952
0/THOAaTOMHOT'0 M/leaIbHOTO rasa
31 | Bugsl Terionepeaaun 10.01 Bubnuoreka LIOK
https://m.edsoo.ru/ff0c5c36
32 | YaenbHas TeMI0EMKOCTh BelllecTBa. KOTMUECTBO TEIIOTHI MpU 10.01 Bubmoreka LIOK
terionepeaaye. AarabaTHbIN ITPOLIECC https://m.edsoo.ru/ff0c5c36
33 | TlepBblit 3aKOH TePMOJMHAMUKY U €T0 MpUMeHeHHe K W30TpoLieccam 17.01 Bubmioreka [JOK
https://m.edsoo.ru/ffOc5efc
34 | HeoOpaTUMOCTb IIPOLIECCOB B MpHpOZie. BTOpoi 3aK0H TepMOJIUHAMUKH 17.01 Bubmoreka LIOK
https://m.edsoo.ru/ff0c6230
35 | IIpunnun pericteus v KI1/] TernioBoi MalliHbI 24.01 BuGmoreka LIOK
https://m.edsoo.ru/ff0c600a
36 | Hukn Kapuo u ero KIT[J 24.01
37 | OKojoruyeckue Npod/ieMbl TeTIOIHEPreTHKU 31.01
38 | O6obmjaroruii ypok «MosekysipHas pusnuka. OCHOBBI TEPMOTUHAMUKH» 31.01 Bu6moreka LIOK

https://m.edsoo.ru/ff0c6938




39 | KouTposbHast pabota o teme «MoviekysipHasi husuka. OCHOBBI 7.02 Bubmoreka [JOK
TepMOJAUHAMUKU» https://m.edsoo.ru/ffOcGaSO
40 | TTapoobpa3oBaHue ¥ KOH/eHcalus. VicriapeHre U KUTeH’e 7.02 Bubmoreka LIOK
https://m.edsoo.ru/ff0c63b6
41 | AbcontoTHas U OTHOCUTE/bHAS BAKHOCTh BO3yxa. HackllieHHbIH T1ap 14.02 Bubimoreka LIOK
https://m.edsoo.ru/ff0c64d8
42 | Teépgoe Teno. Kpucrannuueckue v amopdHble Tesa. AHU30TPONUS 14.02 bubmioreka [JOK
CBOMCTB KpucTanios. JKuzkue KpucTaaibl. CoBpeMeHHble MaTepHaibl https://m.edsoo.ru/ff0c65£0
43 | [1napneHue ¥ KpUCTA/LIM3ALMSA. Y Ie/IbHAst TETUIOTA T/IaB/IeHUS. 28.02 Bubmoreka LIOK
Cy6immanys https://m.edsoo.ru/ff0c6708
44 | YpaBHeHHe TeryioBoro OamaHca 28.02 Bubmoteka [JOK
https://m.edsoo.ru/ff0c6820
45 | DnekTpu3alys Tea. JeKTpUuuecKuit 3aps. JBa Bua 3/1eKTpUuecKux 6.03 Bubmmoreka [HOK
3apsazIoB https://m.edsoo.ru/ff0c6bcc
46 | TIpOBOAHUKY, TUSEKTPUKH U TMTOTYTIPOBOTHUKH. 3aKOH COXPaHEeHUs 6.03 Bubmioreka LIOK
3JIEKTpI/IIIECKOFO 3apﬂ'qa httpSZ//lTl.edSOO.I'Ll/ffOCGbCC
47 | B3aumoeticTBue 3apsoB. 3akoH KynoHa. ToueuHbil 371eKTpUUeCKuii 13.03 Bubmmoreka LIOK
3apsj https://m.edsoo.ru/ff0c6ce4
48 | HarpsykéHHOCTB 371eKTPUYeCKOro Mosist. [IpUHIUI CyTiepro3uriun 13.03 Bu6moreka LIOK
5/1eKTPUUECKHX 1oJieid. JIMHUM HanpsKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 | Pabora cu/ 3/1I€KTPOCTaTHUECKOTro 1mosisi. [ToTeHtuan. Pa3HOCTh 20.03 Bubmmoreka [HOK
MOTEeHIAa/IOB https://m.edsoo.ru/ff0c6£00
50 | TIpPOBOJJHUMKHM U TU3JIEKTPUKH B 3IEKTPOCTATHUECKOM TTOJIE. 20.03 Bubmoreka LIOK
,Z[HaHEKTpI/IHECKaH HpOHI/II_IaeMOCTb httpSZ//lTl.edSOO.I'Ll/ffOC7018
51 DJieKTpoEéMKOoCTb. KoHZleHcaTop 27.03 Bubnuoreka [JOK
https://m.edsoo.ru/ff0c7126
52 | OneKTpoéMKOCTB MJIOCKOTO KOHJleHCaTopa. DHePrysl 3apsKeHHOT0 27.03 Bu6moreka [IOK
KOH,Z[EHCBTOpa https://m.edsoo.ru/ff0c72C0
53 | JlaboparopHast pabota "V3MepeHue 371eKTPOEMKOCTH KOH/IeHcaTopa" 10.04
54 | [IpuHLMnN AelCTBYUS U IPUMeHeHre KOH/eHCaTOPOB, KOMKMPOBaJIbHOIO 10.04
ammapaTa, CTPYHHOro npyuHTepa. J/1eKTpocTaTuuecKas 3aiura. 3azeM/eHue
3JIeKTPOTNPHOOpPOB
55 | OneKTprUYecKHil TOK, YC/IOBUS ero CyljecTBoBaHuUs. IlocTosHHBIN TOK. CHta 17.04
Toka. HanpsbkeHue. ConpotuBiieHre. 3akoH OMa [/ yyacTKa Lienu
56 | IlocnenoBarensHOe, apasiesibHOe, CMeLlIaHHOe COeZiMHeHNe MTPOBO/HUKOB. 17.04 Bu6moreka [IOK
JlabopaTopHas paboTta «/3yueHre CMelIaHHOTO COe/IMHeHHs Pe3UCTOPOB» https://m.edsoo.ru/ff0c74£0
57 | PaboTa 1 MOLHOCTb 3/IeKTPHUECKOro TOKa. 3aKoH [koy.s-JleHria 24.04 Bubmoreka [IOK
https://m.edsoo.ru/ff0c7838
58 | 3akoH Oma /7151 TTOJTHOM (3aMKHYTOM) /1eKTprYecKoi term. KopoTkoe 24.04 Bubmioreka LIOK
3amblkaHue. JlaboparopHas pa6oTa «/3mepenue 3/IC UCTOUHMKA TOKA U https://m.edsoo.ru/ff0c7ae0
€T0 BHYTPEHHEeTO COTIPOTUBJIEHHUS»
59 | DyieKTpOHHasi TPOBOIMMOCTh TBEP/bIX META/IJIOB. 3aBUCUMOCTD 24.04




COIIPOTHUBJ/IEHHS] METa/IZIOB OT TeMrepaTyphl. CBepXIpoOBOJUMOCTb

60 | DnekTpuueckuii TOK B BakyyMme. CBOMCTBA 3/1eKTPOHHBIX ITyUKOB 1 8.05
61 [TosryrpoBOAHUKH, UX COOCTBEHHAs U TTPUMeCHast IPOBOAMUMOCTb. 1 8.05 bubnmoreka [JOK
CgolicTBa p—n-miepexoza. [10mynpoBoHUKOBBIE TIPUOOPHI https://m.edsoo.ru/ff0c84ae
62 | DneKTprUUecKuil TOK B pacTBOpax U paciliaBax 3/1eKTPOJIMTOB. 1 8.05 Bu6moreka LIOK
D/1eKTPOIUTHYeCKas AUCCOLMALMsl. DIeKTPOIU3 https://m.edsoo.ru/ff0c82ba
63 DneKTpuueckuit ToK B razax. CaMOCTOSITe/TbHBIN U HeCAMOCTOSITe/IbHbIH 1 15.05 Bubnmoreka [JOK
paspsaz. Monuaus. Inasma https://m.edsoo.ru/ff0c84ae
64 | DnekTpuueckre MpUOOPBI M YCTPOKCTBA U MX MPAKTHUECKOe TIPIMEeHeHHe. 1 15.05 Bu6moreka LIOK
ITpaBK/Ia TeXHUKH 0e30aCHOCTH https://m.edsoo.ru/ff0c86fc
65 | O6obLaromuil ypOK «DMeKTPOAMHAMUKA» 1 22.05 Bubuoteka [IOK
https://m.edsoo.ru/ff0c88be
66 | KoHTposbHas paboTa 1o teme «3neKTpocTaThKa. I10CTOSHHBIN 1 22.05 bubmoreka [JOK
5/1IeKTpHYeCKHil TOK. TOKU B pasiMuHbIX Cpeiax» https://m.edsoo.ru/ff0c8a8a
67 | Pe3epBHbIii ypok. KoHTpobHas paboTa o Teme "I1eKTpoArHaAMUKa" 1 29.05 Bubnmoreka LIOK
https://m.edsoo.ru/ff0c8c56
68 | Pe3epeHbiil ypok. O6o061Iaroimii ypok 1o TemMam 10 kmacca 1 29.05 Bubmioreka [IOK
https://m.edsoo.ru/ff0c8f6¢c
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11 K/IACC

KosnuecTBo yacoB Jlata u3yueHus JJ/IeKTPOHHbIE
Ne KonTpo | IlpakTn u(dpoBbie
Tema ypoxka P P whp
n/n Bcero JIbHBIE yecKue IInan ®dakT o0Opa3oBare/ibHbIe
paboThl | paboThl pecypchbl
1 ITocTosIHHBIE MArHUTHLI M UX B3aUMO/IeHiCTBHe. MarHuTHOe T10JIe. 1 4.09 Bubmoreka [JOK
o o https://m.edsoo.ru/ff0c9778
BeKTop MarHUTHOM UHAYKUWU. JIMHUYA MarHUTHOW UHAYKIIAU
2 MarHuTHOe 110J1e IIPOBOZHKKA € TOKOM. OmbIT DpcTesa. 1 4.09 Bubmoreka LOK
< https://m.edsoo.ru/ff0c98fe
B3aumo/ielicTBHe MPOBOTHUKOB C TOKOM
3 JTabopaTopHast paboTa «V3yueHre MarHUTHOT'O TIOJ/Ist KATYLIKHU C 1 1 11.09 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM»
4 ITeiicTBHE MarHUTHOIO I10J1s1 Ha TIPOBOJHMK C ToKoM. Cria AMriepa. 1 1 11.09 Bubmorexa LJOK
o https://m.edsoo.ru/ff0c9ac0
JlabopaTopHas pabota «VcciemoBaHue AeHCTBUS TOCTOSTHHOTO
MarHuTa Ha PaMKy C TOKOM»
5 [eiicTBHE MarHUTHOTO TIOJIST Ha ABWKYILIYIOCS 3apPSPKeHHYIO YaCTHLLY. 1 18.09 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopentja. Pabota cusbl JlopeHiia
6 OneKkTpoMarHuTHast UHAYKLUS. [I0TOK BeKTOpa MarHUTHOM 1 18.09
vHAyKUWd. O/C uHAYKIUHA. 3aKOH 371eKTPOMAarHUTHOM MHAYKLUY
®dapages
7 JlaboparopHas pabota «/ccnenoBaHve siBleHUS 3/1IEKTPOMarHUTHON 1 1 25.09 Bubmorexa LIOK
MH/LYKLH» https://m.edsoo.ru/ff0ca150
8 NupykTuBHOCTD. SIBNeHue caMouHAyKUWU. 3/1C caMOUHAYKIUU. 1 25.09 Bubmiorexa LIOK
https://m.edsoo.ru/ff0ca600
OHeprusi MarHUTHOTO TOJIsI KaTYIIKK C TOKOM. DJIeKTPOMarHuTHOe
noJje
9 TexHUUECKHE YCTPONCTBA U UX TIPUMeHEeHHe: TIOCTOSTHHbIE MarHUThI, 1 2.10
3/71eKTPOMAarHuThl, 3/IeKTPO/IBUraTe b, YCKOPUTE/IH 3/IeMeHTapHbIX
YaCTHI], UHAYKI[MOHHAsl 1eYb
10 | O6ob6aroLMii YPoK « MarHMTHOe 1oJie. DJeKTPOMarHUTHast 1 2.10 Bubmoreka [JOK
MH/TY KIS https://m.edsoo.ru/ff0cab82
11 | KoHtponbHast pabora o TeMe «MarHuTHoe TioJie. 1 1 16.10 Bubmiorexa [JOK
https://m.edsoo.ru/ff0cad58
DyieKTpOMarHuTHast UHAYKIUS»
12 | CBobosHbIe MexaHuuecKre Kojebanus. ["apMoHrueckre KonebaHus. 1 16.10 Bubmiorexa [JOK
o https://m.edsoo.ru/ff0caf06
YpaBHeHHWe rapMOHUYeCKUX KosebaHwid. [IpeBpaliieHre SHePTruu
13 | JlabopatopHasi pabota «VccnemoBaHue 3aBUCUMOCTH TIeprUo/ia 1 1 23.10
MaJlbIX K0J/ie0aHuH rpy3a Ha HUTU OT JIJTAHBI HUTH W MacChl Tpy3a»
14 | KonebarenbHbli KOHTYP. CBOOO/IHBIE 3/IEKTPOMArHUTHBIE 1 23.10 Bubmoreka LOK

https://m.edsoo.ru/ff0cb820




KoJiebaHus B njaeajibHOM KoJiebaTe/IbHOM KOHTYDpe€. Amnanorus MeXay
MEXdHUUYECKHNMHU U 3JIEKTPOMATI'HUTHBIMHA KoJ1e0aHUsAMU

15 | ®opmyna ToMcoHa. 3aKOH COXpaHeHUs SHepruu B UzealbHOM 30.10 Bubmoreka LIOK
Kome6aTeEHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
16 | IIpeacraBieHue 0 3aTyXaroIIUX KoineOaHUsX. BoIHYX/IeHHbIE 30.10 §H6n51/0TeKda LIOK/ffO bhat
ttps://m.edsoo.
MexaHuueckue Kojebanus. PesoHaHC. BhIHyK/leHHbIe pS:/Tmeqs00-TAe
3JIEKTPOMAarHUTHbIE KOie0aHuUs
17 | IlepemenHHbIH TOK. CUHYCOUIAILHBIN TepeMeHHbIH TOK. MOIIIHOCTb 6.11 Bubmorexa LOK
" https://m.edsoo.ru/ff0cbd34
TiepeMeHHOT0 TOKa. AMIUTUTYZHOe U [IeNCTBYIOIee 3HaUeHHe CHJIbI
TOKA Y HarpshKeHust
18 | Tpancdopmarop. [Tpor3BozCTBO, Tiepeiaua u oTpebieHue 6.11
371eKTPUYECKOM SHeprumn
19 | YcrpolcTBO U NpakTHUecKoe IPUMeHeHYe 3/1eKTPUUeCKOro 3BOHKa, 13.11 Bubmiorexa LIOK
o https://m.edsoo.ru/ff0cc324
reHeparopa repeMeHHOIr0 TOKa, JIMHUH 37IeKTporiepejau
20 | OKoJsioruuecKye pucKu Mpu MpOU3BO/CTBE 3/IeKTPOSHEPrUH. 13.11
KysibTypa UCIo/ib30BaHus 3/IEKTPOIHEPTHH B MOBCEIHEBHOM XKU3HU
21 | MexaHuuecKHe BOJHBI, YCIOBUS pacripocTpaHenusi. [Tepuog,. 27.11 EH6H1/4/0TE? HOK/ffO y
ttps: . .
CKOpOCTb pacrpoCcTpaHeHus U [i/ivHa BoJIHbL. [lonepeunslie v ps:im.edsoo.rutticea
TIPO/I0/IbHBIE BOJTHBI
22 | 3Byk. CKopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTta ToHa. TemMOp 27.11 Bubmorexa LIOK
3ByKa https://m.edsoo.ru/ff0cccOc
23 | DneKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOpOCTh. Illkana 4.12 Bu6moreka LTOK
571eKTPOMAr HUTHBIX BOJTH https://m.edsoo.rw/ffOccfe0
24 | IIpyUHLIUIIBI paZiMOCBSI3U U TeJleBUieHHs. Pa3BUTHe CPe/ICTB CBSI3U. 4.12
Pagnonokariyst
25 | KonrposnbHast pabota «Kosiebanust ¥ BOTHBD» 11.12 Bubmoreka [JOK
https://m.edsoo.ru/ff0cc6f8
26 | IIpssMonMHeliHOe pacrpOCTPaHeHHe CBeTa B OJIHOPOJHOM Cpefie. 11.12 ﬁ“ﬁm/d/oméa HOEHO 1550
o ttps: . .
ToueyHsIl UICTOYHUK cBeTa. JIyd cBeTa p:/m.ecsoo-rite
27 | OTpakeHue cBeTa. 3aKOHbI OTPaKeHUs cBeTa. IlocTpoeHue 18.12 Eﬂm?/omﬁ HOEHO e
o ttps: . .
1306pa’KeHHil B IVIOCKOM 3epKaJie ps:/7m.easoo.rtecae
28 | Ilpenomnenue cBeTa. [TosiHOe BHyTpeHHee oTpaxkeHue. [Tpe/ienbHbIN 18.12 EH6H7/0TQI;& HOK/ffO 6
ttps://m.edsoo.
YTOJI TI0JTHOTO BHYTPEHHEr0 OTPaKeHUsI p:/m.ecso0.rute
29 | JIabopartopHasi pabota «/3MepeHue TTOKa3aTessi peIoMIeHUs 25.12 Bubmmoreka [IOK
CTeK/Ia» https://m.edsoo.ru/ff0cd67a
30 | JIunssl [ToctpoeHue n3obpaxkeHuil B muH3e. PopMysia TOHKOU 25.12 Bu6moreka LIOK

JIMH3bI. YBeh4eHue JTUH3bI

https://m.edsoo.ru/ff0cdd1e




31 | JlabopartopHasi pabota «VcciemoBaHre CBOMCTB U300paykeHHH B 15.01
JIMH3ax»
32 | ducnepcus cBeta. CoXKHBIN cocTaB besoro cBeta. L[BerT. 15.01
JlaboparopHasi pabota «HabmojeHre JUcriepcum CBeTa»
33 | NHrepdepenus ceta. Judpakuus ceera. JudpakiyoHHas 22.01 Bubmorexa LIOK
peréTKa https://m.edsoo.ru/ff0ced22
34 | TlonepeuHOCThb CBETOBBIX BOJH. [losipr3arius cBeta 22.01 Bubmorexa LIOK
https://m.edsoo.ru/ff0cf02e
35 | Onruueckue MpUOOPBI ¥ YCTPOKMCTBA U YC/IOBHS MX 06€30MMacHOro 22.01
TIpUMEeHeHUsI
36 | I'panuLibl IPUMEHMMOCTH K/lacCUUYeCcKo MexaHUKu. [locTynaTsl 29.01 EH6HI/4/0TE‘I§I HOIL(vffo 662
o ttps: . .
CrelyabHOW TeOPUU OTHOCHUTEIEHOCTH pe:/Tm.eqs00-TuATTe
37 | OTHOCHUTE/ILHOCTL OJJHOBPEMEHHOCTH. 3aMe//IeHHe BpEMEeHU U 29.01 Bubmorexa LOK
COKpaIIeHye [THHET https://m.edsoo.ru/ff0cfad2
38 | DHeprust U UMIMYJILC PEJISITUBUCTCKON YacTUllbl. CBsI3b MacChl C 5.02 EHM?/OTEI? LIOI;HO s
- ttps://m. .
SHeprued ¥ UMIy/abCOM. DHEPrHsl MOKOsI pe:/fm.edsoo.twATCle
39 | KonTponbHas paboTa «OnTrka. OCHOBBI CrieliiaIbHOU TeOPHH 5.02 Bubmmoreka LIOK
OTHOCKTENLHOCTID https://m.edsoo.ru/ff0cf6f0
40 | dotonbl. Dopmyia [11aHKa. DHEPrust U UMMYJIbC (HOTOHA 12.02 Bubmiorexa LIOK
https://m.edsoo.ru/ff0cfel16
41 | OTkpeiTHe U ucciepoBanre Gotoaddekra. OnbiTe A. I'. CToneroBa 12.02 Bubmiorexa LIOK
https://m.edsoo.ru/ff0cffc4
42 | 3akoHbl GoTorddekTa. YpaBHeHHe DuHINTeHHA 47151 hoTodddeKTa. 12.02 EH6H1/4/0T91§1 HOEHOdMS
«KpacHas rpanuiia» dotosddexra {{ps://m.€dsoo.r ¢
43 | HJaBnenue ceta. OnbiThl [1. H. JIe6eneBa. XuMuueckoe JefcTBHe 26.02 Bubmoreka [JOK
CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHuueCKre YCTPOMCTBA M MPAKTUUECKOe PUMeHeHHe: 26.02
¢doTo3siemMeHT, (HOTOATUMK, COMHEUHasi OaTapesi, CBeTOAMO]
45 | PemeHue 3a7au 1o TeMe «3eMeHTbl KBAaHTOBOW OMTUKN» 4.03 Bubmoreka IIOK
https://m.edsoo.ru/ff0d0302
46 | Mopenb atroma TomcoHa. OmbiTel Pe3epdop/ia o paccestHyO o- 4.03 ﬁ“ﬁm/d/m? HOK/ff0d091
ttps://m.edsoo.
yacrull. [TnaHeTapHasi Mozieslb aToMa Pe:/Tmqs00.Th :
47 | Ilocrynatsl bopa 11.03 Bubmmoreka LIOK
https://m.edsoo.ru/ff0dOafa
48 | V3nyuenue u mor/ioijeHre (hOTOHOB TP TMepexo/ie aTomMa C OJJHOT0 11.03 Bubmoreka LIOK
o https://m.edsoo.ru/ff0d0afa
YPOBHSI SHEPTHMHU Ha JIPyrou. Busipl crieKTpoB
49 | BosiHOBBIe cBOMCTBa yacTull. Bosubl fie Bpotins. KopryckyaspHo- 18.03 ﬁ“ﬁm/d/omfja HOEHOdO .
o ttps: . .
BOJIHOBOH /iyasinu3M. CIIOHTAaHHOE U BBIHYKIEHHOE U3TyUeHHe pe:/m.easoo-t c
50 | OTKpbITHe paguoakTUBHOCTH. OMbIThl Pe3epdopa o orpeeieH|io 18.03 Bubmorexa LOK

https://m.edsoo.ru/ff0d0fd2




COCTaBd PaJMOAKTHBHOI'O W3/1IyUE€HHA

51 | CroiicTBa anb(a-, 6eta-, raMmma-u3iyueHus. BiusHue 25.03
PaJIMOAKTUBHOCTH Ha )KUBbIE OPTaHU3MbI
52 | OTKpbITHE MIPOTOHA U HeWTpoHa. V30Tombl. Anbga-pacmnaf,. 25.03 Bubmiorexa LIOK
ODJIeKTPOHHBIN M MTO3UTPOHHBIN OeTa-pacra,. ['aMMa-u3nyueHue htps://m.edsoo.ru/ff0d1162
53 | DHeprus CBSI3U HYKJIOHOB B sifipe. SImepHble peakuyu. SIaepHbIi 8.04 Bubmorea LOK
peakTop. [Ipo6siemMbl, epCrieKTHUBEI, SKOJIOTHUECKHe aCreKThl hutps://m.edsoo.ru/t0d1356
sIepHOM SHEepPTreTHKHU
54 | DnemeHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA. MeTo/ bl 8.04 Bubmiorexa LIOK
HabJ/F0/IeHusT U perucTpaLvy d/1ieMeHTapHbIX YacTull. KpyrJibiii cTos hitps://m.edsoo.ru/ff0d0e38
«DyHIaMeHTa/IbHble B3auMogeicTBusi. EquHCTBO (hr3nueckoi
KapTUHBI MUDa»
55 | Bup 3Bé3gHoro Heba. Co3Be3us, spKUe 3BE3/bl, MJIAHEThI, UX 15.04
BUAMMOe nBrKeHre. ColHeYHasi cucteMa
56 | Connue. CosnHeyHas akTUBHOCTb. VIcTouHMK sHeprun ComnHua 1 15.04
3BE3/]
57 | 3Bé37bl, UX OCHOBHbIE XapaKTePUCTUKU. 3BE3/1bl [JIaBHOU 22.04
Toc/ie[oBaTeIbHOCTU. BHyTpeHHee cTpoeHMe 3Bé371. CoBpeMeHHbIe
TIpe/iCTaB/IeHusl O TPOMCXOKAEeHUH U 3BoJitoLMK CosHLA U 3BE3]
58 | Mneunsii ITyte — Hama ["anaktrka. [1ooxeHne v BU>XKeHue 22.04
Cosniia B NanakTuke. "anakTvku. YEpHbIe AbIPHI B /Ipax rajakTHUK
59 | Bcenennasi. Pa3beranue ranaktuk. Teopusi Bosbiioro B3phiBa. 29.04
PenukToBOe u3nyyeHre. MeTarajakTuka
60 | HepelieHHble 1Tpo06/ieMbl aCTPOHOMHUU 29.04
61 | KonTposbHas paboTa «eMeHTbl aCTPDOHOMHUH M aCTPOMU3UKI» 6.05
62 | O6o6maroruii ypok. Posib GU3HUKH M aCTPOHOMUH B 6.05
SKOHOMMYECKOM, TeXHOJIOTUUECKOM, COI[UaTbHOM U 3TUUeCKOM
cdepax AesaTenbHOCTH UesoBeKa
63 | Obobmaromuii ypok. Ponb 1 MecTo pU3MKK 1 aCTPOHOMUM B 13.05
COBpeMEHHOW HayUyHOU KapTHMHe MHUpa
64 | Obobmaromuii ypok. Posb ¢usnueckoii Teopry B pOPMUPOBAHUH 13.05
ripe/iCTaB/eHUN 0 (HU3MUYECKOM KapTHHe MUpa
65 | Obobmaromuii ypok. Mecto ¢u3nueckoit KapTUHBI MHpPa B 001IieM 20.05
psily COBpeMeHHBIX eCTeCTBeHHO-HayUHbBIX Mpe/[CTaB/IeHUH 0
nipypoze
66 | Pe3epBHbIM ypoK. MarHuTHoOe 110Jie. 371eKTPOMarHuTHasi HHAYKIIWS 20.05
67 | Pe3epBHbIli ypok. Ontvka. OCHOBBI CIieLIMa/IbHOM TeOpUHr 27.05




OTHOCHUTEJIbBHOCTH

68 | Pe3epHblii ypok. KBaHTOBasi pu3vika. DnemMeHTbl aCTPOHOMUU U 1 27.05 Bubmmorexa [TOK
aCTPOCbI/BI/IKI/I https://m.edsoo.ru/ff0d1784
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IIOYPOYHOE IVTAHUPOBAHUE

10 K/TACC
Ne Ko/simyecTBo yacoB JlaTa usyueHus
n/n Tema ypoka Beero | KP | TIP Tlnan daxr
1
du3MKa — HayKa o rpupoje. HayuHble MeTo/bl I03HaHWS OKPY’KaroLllero Mupa 1
2 < o
Ponb v MecTo (pu3vku B (HOPMHUPOBAHUM COBPEMEHHOM HayYHOU KapTHUHBI MUPa, B 1
MpaKTUUeCKOM JesiTe/TbHOCTH JTF0/Ien
3 | Mexanuueckoe nBrkKeHre. OTHOCUTEIbHOCTh MEXaHUUEeCKOTrO JAB)KEHUSI. 1
[TepemelijeHne, CKOPOCTh, YCKOPEHUE
4 o
PaBHOMepHOe NpSIMOIMHENHOE [IBU)KEHUE 1
5 o
PaBHOYCKOpeHHOe PSIMOJIMHENHOE JBH)KEHUE 1
6
CBo0Oo/iHOe TIazieHue. Y CKopeHre CBOOOIHOTO TaJieHus 1
7 o o
KpuBonnHeliHOe fABMXKeHWe. [IBr>KeHre MaTeprualTbHOM TOUKH 110 OKPY>KHOCTH 1
8 [TpuHuMn oTHOCUTe/bHOCTU ["anunes. VIHepiMaibHble CUCTeMbI OTcueTa. [TepBbii 1
3aKOoH HbroTOHA
9 o
Macca tena. Cua. [IpyuHLun cyrnepnosuiuu cuii. Bropou 3akoH HeroTOHa /15 1
MaTepraJbHOU TOYKU
10 < 1
Tpetuni 3akoH HbrOTOHA /ij151 MaTepUaibHbIX TOUEK
11
3aKOH BCeMUPHOro TaroteHus. Cuia tsokecty. [lepBas KocMuueckasi CKOPOCTb 1
12 1
Cuia ynipyroctu. 3akoH ['yka. Bec Tesna
13 1

Cuna tpenus. KoadduimeHT Tpenus. Cuia CONpOTHBIIEHUS TIPU ABMKEHUU TeJla B
JKUJIKOCTH U/ Ta3e




14

[TocTymnaTe/ibHOe U BpaillaTe/ibHOE ABM)KeHHe abCOMIOTHO TBEPAOTO Tesia. MOMeHT
cuibl. [1neyo cumbl. Y cioBrs paBHOBeCHs TBEPAOro Tesa

1 o
> NmrynbC MaTepuaaibHOU TOUKY, CUCTEMBI MaTepUasbHbIX TOUeK. MIMITy/IbC CU/Ibl. 3aKOH
COXpaHeHUs UMITyJIbCa. PeakTUBHOe [BUKeHHe
1 .
® | PaGora u MOII[HOCTb CU/Tbl. KHHeTHUecKast SHeprusi MaTepHaibHOW Touku. Teopema 00
V3MEeHeHUU KHHeTUUeCKOW SHeprumn
17 o
[ToTeHumanbHas sHeprus. [loTeHI[MabHas SHePrys yrpyro AedopMHUpPOBaHHOM
npy>kuHbl. [loTeHIMabHast SHEPTys Tejla BO/IM3U MOBEPXHOCTH 3eMJ/TH
18
[ToTeHIManbHBIE Y HETIOTEHIHA/IbHBIE CUBL. CBSI3b paOO0THI HETIOTEHIIMA/IBHBIX CHJT C
V3MeHeHHeM MeXaHU4YeCKOW SHePIMy CUCTeMBbI TeJl. 3aKOH COXPaHEeHHs] MeXaHU4eCKOu
SHepPruu
19
JlabopaTopHast pabota «VcciemoBanye CBS3H paboThI CUJIbI C U3MEHEHHEM
MeXaHWUeCKOUW SHePryuy TeJla Ha MpUMepe PacTsKeHUs] Pe3UHOBOTO JKI'yTa»
20
KonTposbHas paboTa 1o Teme «KuHemaTHKa. [JiHaMuKa. 3aKOHbI COXpaHEeHHs B
MeXaHUuKe»
21 o
OCHOBHBbIE TI0JIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM Teopur. BpoyHOBCKOe JBH)KeHMe.
Anddysus
22 o
XapakTep ABWKeHHs U B3aUMO/IeMCTBYS YaCTUL] BeljecTBa. Moje/i CTpOeHUs ra3oB,
JKUKOCTeM U TBEP/BIX TeJl
23
Macca monekys. KonmuectBo BeltjectBa. [TocrossHHas ABorazipo
24 ..
TeruioBoe paBHOBecue. Temrieparypa u eé usmepenue. [llkana temnepatyp Llenbcus
2 o
> Npeanshbiv raz B MKT. OcHoBHOe ypaBHeHMe MKT
26

A6contoTHasi TeMriepaTypa Kak Mepa cpe/iHeli KWHeTUUeCKOW SHepruu JBYKeHUs]
MoOJIeKyJl. YpaBHeHue MeHzeneeBa-KianerpoHa




27

3akoH [lanbToHa. ['a30BbIe 3aKOHBI

28
JlaboparopHasi paboTta «VcciefioBaHye 3aBUCUMOCTH MeKy TlapaMeTpPaMH COCTOSTHHS
pa3pe’KeHHOro rasa»
29
W3omporieccsl B ueanbHOM rase U MX rpauueckoe InpejicraBjieHre
30 BHyTpeHHsis SHeprust TepMOJUHAMUYECKOU CUCTEMBI U CTIOCOOBI €€ U3MeHeHUs.
KonuuecTBo TemnioThl ¥ paboTa. BHyTpeHHsisl 3Heprusi 0JHOaTOMHOI'O MieaJbHOro rasa
31
Bugbl Terionepesauun
32 ..
Y [iesibHas TeIIOEMKOCTD BelljecTBa. KoMueCcTBO TeIIOThI TIPU Tervionepeaaye.
AmrabaTHBIN TpoIiecc
33 [TepBbIi 3aKOH TEPMOJVHAaMUKH U ero NpYMeHeHHe K U30MpoLieccaM
34 o
HeobpaTuMoCTh poljeccoB B pupoze. BTopoli 3akoH TepMOANMHAMUKH
35 [Tpunuun pencreus u KI1/] TernioBor MalIviHbI
36
Iukn KapHo u ero KII/I
37
OKosioruueckye mpo6/ieMbl TerI09HepreTUKN
38 o
Ob6o61matoiiuii ypok «MoviekysipHasi hr3rka. OCHOBBI TEPMOAMHAMUKI»
39 KontponbHas pabora no Teme «MovieKysisipHas ¢r3rka. OCHOBbI TEPMOJUHAMUKI»
40
[Tapoobpa3oBaHue U KoHJeHcalus. VcriapeHue U KureHue
41 -
AGcomtoTHasi 1 OTHOCUTE TbHASI BJIA)KHOCTD BO3/iyXa. HachlIljeHHbIH map
42 .. o
TBépamoe Teno. Kpucranivueckrie i aMop(QHbIe Tesia. AHU30TPOIYSI CBOKCTB
KpuctasnoB. 2Kuzakue kpucranibl. CoBpeMeHHble MaTepuasbl
43

[TnaBneHue ¥ KPUCTA/ITU3aLMs. Y jefbHas TeruioTa TiiaBiaeHus. CybmuMariyst




44

YpaBHeHHe TeTuIoBoro OanaHca

45 v
DneKTpu3alus Tesl. DJIeKTPUYecKu 3apsi/. JIBa BUa 3/1IeKTPUUECKUX 3apsi/iOB

4

6 [IpoBOAHUKH, IAUIEKTPUKHU U MOJIYTIPOBOAHUKU. 3aKOH COXPaHeHUs 3/IeKTPUUYECKOr 0

3apsza

47 < ; e
B3aumoperictBure 3apsoB. 3akoH KysioHa. ToueuHbI 3/1eKTpUYECKUM 3apsi,

48 HanpspkéHHOCTB 3/1eKTprUYecKoro 1oJst. [IpuHuyn cyneprno3uiyvy 3/1eKTpUYeCKUX
rosieut. JINHUKM HaTpsHKEHHOCTU

49
PaboTa cust 3/1eKTpoCcTaTHUeckoro 1oJis. [ToTenuan. Pa3HoCTh MOTeHI[MAIOB

50
[IpOBOAHVKY U IU3/IEKTPUKHU B 3JIEKTPOCTATUYECKOM T10J1€e. [In3/ieKTprudeckas
TIPOHHULIAEMOCTD

51 ..
OneKTpoéMKoCTb. KoHzieHcaTop

52 ..
O1eKTPOEMKOCTB IIJIOCKOTO KOH/IeHCaTopa. DHeprus 3apsyKeHHOro KOHZieHcaTopa

53 ..
JlabopaTopHas pabota "VI3MepeHue 3/1eKTPOEMKOCTU KOHleHcaTopa"

54 o
[IpyHLMN 1eUCTBYA U PYMEHeHre KOHIeHCaTOPOB, KOMMMPOBAJIBHOTO arapara,
CTPYWHOTrO TIpUHTEepa. DJIeKTpoCTaTHUecKas 3aliura. 3a3eMsieHue 3/1eKTporprubopoB

55 o o
ONeKTpUUeCKui TOK, yCI0BUSA ero cyijectBoBaHus. [loctossHHbINM TOK. Crjla TOKa.
Hanpsokenne. Cornporusienue. 3aKkoH Oma /151 yyacTKa Lieru

56
[TocnenoBaTenpHOeE, Napaie/ibHOe, CMelllaHHOe CoeJiHeHUe IIPOBOJHUKOB.
JlaboparopHast paboTa «l/3yueHrie CMeIIaHHOTO COeMHEHUsT Pe3UCTOPOB»

57
PaboTa 1 MOIIHOCTb 3/IeKTPpHUUeCcKoro Toka. 3akoH [xoyns-JleHiia

58

3akoH OMa /17151 TTI0/THOM (3aMKHYTOM) 3/1eKTpUuecKoi 1jeny. KopoTkoe 3aMbIKaHMe.
JlabopaTopHast pabota «V3mepenure 3/]C UCTOUHMKA TOKA ¥ €r0 BHYTPEHHETr 0
COTIPOTHBJIEHUS»




59 ..
O/eKTPOHHAas NPOBOJVMMOCTb TBEPABIX METAJI/IOB. 3aBUCHUMOCTb COTIPOTHBJIEHUS 1
MeTaJIJIOB OT TemriepaTypbl. CBePXIPOBOJUMOCTb

60 OneKTpUYeCcKui TOK B BakyyMe. CBOKCTBA 3/IEKTPOHHBIX ITyUKOB 1

1 o

6 [TonyripoBoiHUKY, UX COOCTBeHHAas U TIpUMeCHast TpoBoAuMocTh. CBoMCTBa p—n- !
nepexozia. [1omynpoBofHUKOBbBIE TPUOOPEI

62 o
ONeKTpUYeCKUi TOK B PACTBOpax U pacrijiaBax 3/JeKTPOJIUTOB. DJIEKTPOIUTHYECKAS 1
JUCCOLMALIUSA. DJIeKTPOJIU3

63 < v o
OJeKTpUUeCKUH TOK B raszax. CaMOCTOSITe/IbHbIM U HeCAaMOCTOSTEIbHBIN Pa3psi,. 1
Mosnuus. 11na3ma

64 o
OnekTpryecKre MpUOOpPhI M YCTPOMCTBA U UX TIPaKTUUeCKOe rnpuMeHeHue. [IpaBusia 1
TeXHUKHU be30macHOCTH

65 < 1
O60611aro1uii YpoK «D/1eKTPOANHAMUKA»

66 KonTtposnbHast paboTta o TeMe «DJIeKTPOCTaTHKA. [I0CTOSAHHBIN 3/1IEKTPUYECKHUM TOK. 1
TOKU B pas/IMyHbIX Cpenax»

67 hrd n " ]_
Pe3epBHbIii ypok. KoHTposibHast paboTa 110 Teme "Dy1eKTpoZjMHaMHKa

68 ~ ~
Pe3epBHbIii ypok. O6061aroiiuii ypok no Temam 10 kacca 1

68

OBILIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME




11 K/IACC

No T KosnyecTBo yacoB Jlata usyuenus
n/m éMa ypoka Bcero KP 1P Ilnan dakr
1 [TocTosiHHBIE MarHUTBI U UX B3auMoJencTBre. MarHuTHoe rosie. BeKTop MarHUTHOM 1
WHAYKOUU. JINHUM MarHUTHOW UHAYKLUU
2 MarHuTHoOe 110/1e TIPOBOJJHUKA C TOKOM. OnbIT JpcTesa. BzaumoaenctBue 1
MPOBOJHUKOB C TOKOM
3 JTaboparopHasi paboTta «/I3yueHre MarHUTHOTO TTOJIsSI KAaTYIIIKH C TOKOM» 1 1
4 [leiicTBMe MarHUTHOTO TI0JIS1 Ha MMPOBOJHUK ¢ TOKOM. Cua Amriepa. JlaboparopHas 1 1
pabota «VccienoBaHue JeHCTBUS TOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM»
5 leicTBMe MarHUTHOTO MOJIS1 Ha ABWXKYLLYIOCS 3apsKeHHY0 yactuly. Cuia JlopeHua. 1
Pab6ota cusiel JIopeHiia
6 OneKTpoMarHuTHas UHAYKUYA. [I0TOK BeKTopa MarHUTHOWM UHAYKUUU. 3/ C 1
MHYKOUU. 3aKOH 3JIeKTPOMarHuTHOM MHAYKLMKU Dapazes
7 JlaboparopHasi pabota «VcciiefioBaHye SIBJIeHUS 3/IEKTPOMarHUTHOM UHTYKI[AH» 1 1
8 NHAYyKTUBHOCTD. ABjeHre camouHAyKUuU. D1C caMOMHAYKLWU. DHeprust 1
MAarHUTHOT'O M0JIS KaTYLIKX C TOKOM. DJIeKTPOMarHUTHOe T10Jjie
9 TexHHUecKue YCTPOKCTBA U UX MPUMeHeHHe: MOCTOSIHHbIE MarHUThI, 3/IEKTPOMAarHuThI, 1
3/IeKTPO/IBUTaTe/Ib, YCKOPUTE/N 3/IeMEeHTapHbIX YaCTHLl, UHAYKLIMOHHAS MeUb
10 O06o06miaroruil Yypok «MarHutHoe T1oJ1e. 3/1eKTpOMarHUTHast UHAYKLIVAS» 1
11 KoHTpoJsibHas paboTa 1o TeMe « MarauTHOe T10/1e. D/IeKTPOMarHuTHasK MHAYKIUS» 1 1
12 CBobOogHbIe MexaHHUYecKre KosiebaHus. ["apMoHMUecKre KonebaHusi. Y paBHeHHE 1
rapMOHHMUeCKUX KosiebaHui. [TpeBpaiijeHre SHepruu
13 1 1

JlabopaTopHast pabota «VIcciegoBaHre 3aBUCMMOCTH TTEpH0/Ia MaJTbIX KOe0aHWH




I'Py3da HA HUTHU OT AJIMHBI HUTH XU MdCChI I'Py3ad»

14| KonebarensHbrii KoHTYp. CBOOOZHBIE 3/IeKTPOMarHUTHbIE KOJ/Ie0aHUs B U/jeaTbHOM
KonebaTe/TbHOM KOHTYpPe. AHAIOTHs MeXKIy MeXaHUUeCKUMH U 3/IeKTPOMarHUTHBIMHU
KonebaHusIMU

15 ®dopmysia TomcoHa. 3aKOH COXpaHeHUsI SHEPTUU B HlealbHOM KojiebaTe/TbHOM
KOHTYype

16 [TpencTaBieHye o 3aTyxaroIIUX KosiebaHUsIX. BbIHYK/IeHHbIe MexaHUuecKue
KosnebaHusi. Pe3oHaHC. BbIHYKIeHHbIe 3/1eKTPOMarHUTHbIe KoJieOaHuUs

17 [TepemenHbIM TOK. CHHYCOM/a/TbHbIM TTIepeMeHHbIM TOK. MOIHOCTb ITepeMeHHOr0
TOKa. AMIUIMTYJHOE U JeUCTBYIOL[ee 3HaUeHUe CUJ/Ibl TOKA U HaTIPSDKeHUs

18 Tpancdopmarop. [TpousBo/cTBO, epeaya 1 oTpebsieHre 3eKTpUUeCcKor SHeprun

19 YCTpoKCTBO M pakTHYeCcKoe NpYMeHeHHe 3/1IeKTPUYeCKOro 3BOHKA, reHepaTopa
MepeMeHHOr0 TOKa, JIMHUW 371eKTporiepead

20 | 5konoruueckune PUCKU MPU MPOM3BO/ZCTBE 371eKTPO3HepPrun. KynbTypa UCM0J/Ib30BaHuUs
3/1eKTPO3HEPTUU B TIOBCETHEBHOM >KU3HU

21| Mexanuueckue BOJIHBI, yC/10BUSA pacripoctpaHeHus. [lepruoa. CKopocThb
pacripoCTpaHeHus U J/IMHa BOJIHBI. [lonepeuHbie U MPOAOJIbHBIE BOJTHBI

22 3ByK. CKopoCTb 3ByKa. ' pOMKOCTb 3ByKa. BricoTa ToHa. TeMOp 3ByKa

23 DeKTPOMAarHUTHbIE BOJTHBI, UX CBOMCTBA U CKOPOCTh. [llKana 35meKTpoMarHuTHbBIX
BOJIH

24 [TpyHLMNBI paiOCBSA3U U Te/eBUieHus. Pa3BUTHe Cpe/iCTB CBsI3U. Pajguonokalys

25 KonTposbHast paboTa «KosiebaHusi U BOJHbBI»

26

[IpssMoIMHEHOE pacripOCTPaHEHHWE CBETa B OJJHOPOAHOM cpejie. ToueuHbld HCTOUHUK




cBeta. JIyu cBeta

27 OTtpaxkeHHe cBeTa. 3aKOHBI OTpakeHUs cBeTa. [TocTpoeHre n306pa>keHU B IJIOCKOM
3epkasie

28 [Ipenomnenue cBeta. [TosTHOe BHyTpeHHee oTpaxkeHue. [1pefenbHbIN yroJ/ MOHOTO
BHYTPEHHEr0 OTpPakeHUsI

29 JlabopaTopHasi paboTa «VI3MepeHue TIoKa3areJisi IPpeIoM/IeHHUsT CTeK/Ia»

30 | Munss. [TocTpoenue n3006parkeHuii B iMH3e. PoOpMysia TOHKOU JTMH3bI. Y BeIMUeHue
JIVH3bI

31 JlabopaTopHast pabota «VcciejoBaHre CBOHCTB M300payKeHUH B JIMH3aX»

32 Mucnepcus ceeta. CroykHbIN coctaB 6eoro ceeta. LpeT. JTaboparopHast pabora
«Habnrogenue aucrepcuy CBeTa»

33 Nurtepdepenius ceta. Judpakuus cBeta. [IudpakijoHHas peléTka

34 [TonepeuHOCTH CBeTOBBIX BOJIH. [Tospu3saliys ceeta

35 | Onrnueckue npubOpkI U YCTPOMCTBA U yC/IOBUS MX 6€30MacHOTO MpUMeHeHUst

36 ['paHULIBI MPUMEHUMOCTH KJIaCCUYeCKOM MeXaHUKU. [ocTynaTel crierjuanbHOM TeOpUn
OTHOCUTEJIbBHOCTH

37 | OtHocuTenBHOCTD OJHOBPEMEHHOCTH. 3aMe/ljileHre BpeMeHU U COKpallleHue [JIVHbI

38 OHeprusi U UMMYJIbC PeasiTUBUCTCKOU yacTUllbl. CBA3b MaCChl C SHEPruen 1
HAMITy/IbCOM. DHEeprus MnoKost

39 KonTposbHas paboTa «OnTuka. OCHOBBI ClieliiaibHOM TeOPUM OTHOCHUTETbHOCTH»

40| ®oroms.. ®opmya [11aHka. SHeprus U UMMNYJibC (POTOHA

41

OTkpeITHE U UccaenoBaHue Gorosddekra. OnbiTel A. I'. CToseToBa




42

3akoHbl hoTo3(PdekTa. YpaBHeHUe DiHILITelHa A1 PoTosddekTa. «KpacHas
rpaHuia» ¢hoTo3addeKTa

43 Masnenue ceeta. OnbiThl I1. H. JleGemeBa. Xumuueckoe JIeiiCTBUE CBETa

44 | Texuuueckue YCTPOUCTBA U MPaKTUYeCcKoe TIpuMeHeHue: (DOTo3/1eMeHT, (DOTOAATUUK,
cosiHeuHast OaTapesi, CBeTOANO/

45 | pewenne 3a/lau 10 TeMe «DJieMeHTbl KBAHTOBOU ONTUKW»

46 Mopens atoma TomcoHa. OnbiTel Pe3epdopza no paccesiHuto a-uactuil. [11aHeTapHast
MO/e/ib aToma

47 [Toctynatel bopa

48 W3nydyeHue U ror/ioleHre (POTOHOB MPU Mepexo/ie aToMa C OHOTO YPOBHS SHEPrUur
Ha pyrov. Buzpl crieKTpoB

49 | BonHosble coiicTsa yactull. Bosnbl fie bpoiins. KopnyckynsipHO-BOJIHOBOU /1yavu3M.
CHoHTaHHOe U BBIHY)K[€HHOEe U3JlyYeHre

50 OTkpeITHe paguoakTuBHOCTH. OnbIThl Pe3epdopaa no onpejeneHnio cocTaBa
pPavi0aKTUBHOI'O U3/TyYeHUs

51 | Cgoiicrea anb(da-, 6eta-, raMmma-u3nydeHus. BiausiHue paMoakKTUBHOCTH Ha JKUBbIE
OpraHu3Mbl

52 OTKpbITHE TTPOTOHA U HelTpoHa. M3oTombl. Anbba-pacmaf. 3/1eKTPOHHbBIN U
TO3UTPOHHBIN OeTa-pacra/]. ['amMMa-u3nydyeHue

53 OHeprus CBsI3U HYK/IOHOB B sizipe. S1fepHble peakuu. SepHbIii peakTop. [Ipobiemsl,
MepCIeKTHBbI, 5KOJIOTUUeCKHe aCleKThI siZIePHOM SHePreTUKU

54

OnemeHTapHble YacTUllbl. OTKPBITHE TTO3UTPOHA. MeToibl HaOMIOZIeHUsT U
perucTpanuu 371eMeHTapHbIX yacTull. Kpyribii cton «@yHaameHTabHbIe
B3aUMO/lelicTBUsA. EAMHCTBO (pr3rueckoii KapTUHbI MUpa»




55

Bup 3Bé3gHoro Heba. Co3Be3aus, SpKHe 3BE3/bl, TUIAHEeThI, UX BUIUMOE ABMXKEHHE.
Co/siHeyHas cuctema

56 Counnue. CosiHeYHast akTUBHOCTh. ICTOUHUK 3Heprun CoJiHIa U 3BE3]

57 3BE3/1bl, UX OCHOBHbIE XapaKTEePUCTUKU. 3BE3/IbI IJTaBHOU MOC/IeJ0BATE/IbHOCTHU.
BHyTpeHHee cTpoeHue 3B€3/. COBpeMeHHbIe Mpe/ICTaB/IeHUsI O TPOUCXOXKIEHUN U
sBosroLKM CosHLIa U 3BE3]

58 | Mneunsiit [Tyt — Haia I'anakTtrka. [Tonoxxenue v apvxenve CosHija B ['anakTrke.
['anakTvku. YEpHBIE ABIPHI B gApax rajakTUK

59 | Bcenennasi. PasGeranue raakTuk. Teopus bonblioro B3peiBa. PeIMKTOBOe U3jlyueHue.
Meraranaktuka

60 HepeiiieHHbIe TIP06/IEMbI aCTPOHOMHU

61 KonTposbHas paboTa «3eMeHTbl aCTPOHOMUH B aCTPO(DU3UKI»

62 O6o06maroruii ypok. Ponb pU3uKy ¥ aCTpPOHOMHH B 5 KOHOMHYECKOH,
TeXHOJIOTUUYeCKOU, COLIMA/IbHOW U 3TUUeCKOU cdepax AesiTe/TbHOCTH YeloBeKa

63 O06o06miaroruii ypok. Posib 1 MecTo hH3MKH U aCTPOHOMHH B COBPEMEeHHOW Hay4YHOM
KapTUHe Mupa

64 Ob6o61atoriuit ypok. Posb pusmueckoii Teopun B pOpMUPOBaHUM MPeCTaB/IeHHUM O
dbu3nuecKoi KapTuHe MUpa

65 Ob6o061atoriuii ypok. MecTo (hr3nueckoit KapTUHBI MUpa B 00IIIeM Psily COBpeMeHHBIX
€CTeCTBEeHHO-HAaYUHbIX Mpe/ICTaB/IeHUuN 0 IPUPO/Je

66 Pe3epBHbIN ypOK. MarHuTHOe noJie. DjieKTPOMarHUTHasi UHIYKLUS

67 Pe3epBHbii ypok. Ontrka. OCHOBBI CIleL{aTbHOU TEOPUM OTHOCUTENTBHOCTH

68

Pe3epHblii ypok. KBaHTOBasi hr3rka. DeMeHTbl aCTPOHOMMM U aCTPO(PU3UKU




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJ/IBHOTI'O ITIPOIJECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

e ®dusuka, 10 knacc/ Mskuiues I'.51., Byxosues b.b., Corckuit H.H. nog penakiueti [TapdeHTbeBoi
H.A., AkiioHepHoe o61iecTBo «M31aTenbcTBo «IIpocBelieHue»

e ®dusuka, 11 knacc/ Mskuiues I'.J1., bByxosueB b.b., YUapyrun B.M. nog, pepnakijueii [TapdeHTreBoi
H.A., AkiioHepHoe o61iecTBo «M31aTenscTBo «IIpocBelieHue»

e ®usunka-10-11 knaccel. 3agauHuk/ PeivkeBuu A.Il., M.: «ZIpoda»

METOJUYECKUE MATEPUAJIBI /11 YUUTEJIA

e ®dusmka-10 knacc. Pa3HOypOBHEBbIe CAaMOCTOSITE/IbHBIE U KOHTPOJIbHBIE paboThl / Kupuk JI.A., M.:
«Wnekca»

e dusmka-11 knacc. Pa3HOypoBHEBbIe CaMOCTOsITe/IbHbIE M KOHTPOJIbHBIE paboThl / Kupuk JI.A., M.:
«Mnekca»

e COopHuK 3a/7a4 110 pusuke. A.I1.PeiMkeBnu, I1.A.PeimkeBru. Mocksa «ITpocsertienne» 2010 r.

e KonrtponbHbie pabotel 1o ¢usuke 10-11 knacc. A.E.MapoH, E.A.MapoH. «IIpocBemjenne» 2011 .

e Temarnueckrie KOHTPOJIbHbIE U CaMOCTOsITe/IbHbIe paboTsl 1o ¢usuke O.M.I'pomreBa 10-11 knacc.
«OK3amen» 2012 r.

IOMUPPOBBIE OBPAZOBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru/
https://infourok.ru/

https://efizika.ru/
http://seninvg07.narod.ru/004 fiz lab.htm



http://seninvg07.narod.ru/004_fiz_lab.htm
https://efizika.ru/
https://infourok.ru/
http://school-collection.edu.ru/

