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INIOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 10 (u3uke 06a30BOro ypOBHS Ha YPOBHe CpefiHero o00iiero
obOpa3oBaHus pa3paboTaHa Ha OCHOBe TIOJIOXKEHHWM U TpebOBaHMWM K pe3ysbTaTam
OCBOEHHS OCHOBHOW obOpa3oBaTeslbHOM MporpamMmel, mpefctaBieHHbIX B PI'OC
COO, a Takke c yuétoMm (eaepasbHOM paboueil MporpaMMbl BOCIUTaHUSI U
KOHILIEINL[UU TperiofiaBaHust yuebHoro mpeamera «®u3nka» B 0Opa3oBaTebHbBIX
OpraHM3aLusIxX Poccuiickoit denepauyy, peam3yroImx OCHOBHbIE
oOpa3oBaTe/ibHbIe TIPOTrPAMMBI.

CopepxaHve mporpamMmbl MO (U3MKe HarpaBAeHO Ha (OpMUPOBaHHe
eCTeCTBeHHO-HayYHOW KapTWHBI Mupa obydaromuxcs 10-11 kmaccoB mpu
oOyueHuu ux ¢u3nke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ZesTe/IbHOCTHOTO
noaxoga. IIporpamma 1o ¢usrke coorBeTcTByeT Tpeboanusim ®I'OC COO k
MJIAHUPYEeMbIM JIMYHOCTHBIM, TpeAMETHbIM M MeTarpeMeTHbIM pe3yJbTaTaM
oOyueHusi, a TaKKe yUWThIBaeT HeOOXOJMMOCTb peau3al[ii MeKITpeMeTHBIX
cBsized (M3UKM C ecTeCTBeHHO-HayyHbIMU yueOHbIMH TipegMeTamMu. B Heill
OTIpe/iesIsitoTCS. OCHOBHBIE 1ieJi U3yueHHsi (U3UKW Ha YPOBHe Cpe/iHero o01ijero
oOpa3oBaHUsl, TJIaHMPYyeMble pe3y/ibTaTbl OCBOEHUSI Kypca (DU3UKU: JIMYHOCTHBIE,
MeTaripe]MeTHbIe, TIpeJMeTHbIe (Ha 6a30BOM ypOBHe).

[TporpaMma 1o (pu3uKe BK/IIOUAET:

e TIJIAHUPYyeMble pe3ybTaThl 0CBOEHHs Kypca (pu3uKy Ha 6a30BOM ypOBHE, B

TOM YMCJIe TIpe/IMeTHbIe Pe3yJibTaThl 110 rojjlaM 00yueHus;

e cojep)kaHue yueOHoro rpeaMeta «Pu3nka» 1o rogam oOydeHusl.

dusmka Kak Hayka O Haubosiee OOIIMX 3aKOHaX TPUPO/bI, BHICTYIas B
KauecTBe yuyeOHOro mpeMeTa B ILLIKOJIe, BHOCUT CYIlleCTBEHHBIM BK/a/ B CUCTEMY
3HaHuM 00 okpy»karoijeM Mupe. I1IK0/IbHBIN Kypc (PU3KMKU — CUCTeMO0Opa3yroLuii
[JIs eCTeCTBeHHO-HaYUYHbIX yueOHbIX TIPeJMEeTOB, IMOCKOJIBKY (pr3nuecKre 3aKOHBI
Jie)KaT B OCHOBe TIPOLIECCOB M SIBJIEHWM, H3y4yaeMbIX XUMHeH, OHWojoruew,
¢usmueckor reorpaguved UM acTpoHomued. Mcmosb3oBaHWME UM aKTHUBHOE
nprMeHeHHe  (U3UUECKUX 3HAHWUW  OmpejersieT XapakTep W pa3BUTHe
pa3HoOOpa3HbIX TEeXHOJIOTHH B cdepe 3HEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TOyueHusi HOBbIX MaTepUasioB C 3a/laHHbIMU CBOWCTBAMHU U JAPYTUX.
N3yuenve ¢GU3UKKM BHOCUT OCHOBHOM BK/aZ, B (POpMUDOBaHWE eCTeCTBEHHO-
HAayYHOW KapTHMHBI MHpa OOydYaroImuxcsi, B (pOpMUpOBaHHE YMeHHW TIPUMEHSTb
HayUHBIM MeTO/, TT03HaHUs TIPY BLITIOJTHEHUU UMY yueOHBIX UCC/IeZIOBaHUM.

B ocHOBy Kypca ¢u3MKH [7i1 YPOBHsS cpefaHero o6iero o0Opa3oBaHUs
TOJIOXKeH psifi Wjeld, KOTOpble MOXKHO paccMaTpuBaTh KakK TMPUHLIUIBI  €ro
TIOCTPOEHHUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeW KypC SIB/SIETCS JIOTUYECKU
3aBepIIIEHHbIM, OH COZIEP)KUT MaTepuasl U3 BCeX pa3ziesioB (GU3MKH, BK/IOUAeT Kak
BOIIPOCHI K/ITACCUYECKOM, TaK U COBPEMEHHOU (PU3HKMU.

Hoes zeHepanuszayuu. B cOOTBeTCTBUM C Hel Marepuan Kypca (PU3KKU
00beiMHEH BOKPYTr (GU3UUeCKUX Teopuid. BeaymuMm B Kypce sBJsSeTCS
dbopMrpoBaHUe TIpe/iCTaB/leHU 0 CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U
rnoJie.

Hoes eymaHumapusayuu. E€ peanusanusi mpejriosiaraeT MCIOJb30BaHKe
IrYMaHUTapHOTO TOTeHLMana (pu3nueckol HayKu, OCMBICJIeHUe CBSI3U Pa3BUTHS
¢usukr c pasBurdemM oO0IIecTBa, a TakKkKe C MHPOBO33PeHUECKUMU,
HPaBCTBEHHBIMU U FKOJIOTHUECKUMU TIPOOIeMaMHU.

Hoes npuknaouoli  HanpaeneHHocmu. Kypc ¢u3uku  mipepnonaraeT
3HaKOMCTBO C LLIMPOKUM KPYIOM TeXHHWYECKUX M TeXHOJOTMUeCKUX TMPUI0KeHU!
M3y4YeHHbIX TeOpHii U 3aKOHOB.

Hoes 3Kon02uzayuu peanuzyeTcss TOCPeJCTBOM BBeeHUs 3JIEMEHTOB
COJiep)KaHus, TIOCBSIIIEHHBIX  YKOJIOTUYECKUM TpobsieMaM COBPEMEHHOCTH,
KOTOpbIe CBsI3aHbI C Pa3BUTHEM TeXHUKHW U TEXHOJOTUM, a TakkKe 00CYyKAeHUs
npo6sieM paLMOHabHOTO TIPUPO/IOTI0IH30BaHUs U 9KOJ0THUYeCcKol 6e30MacHOCTH.

Crep>KHeBbIMM 3/IeMeHTaMu Kypca (U3UKM Ha ypOBHe CpejHero o0iiero
oOpa3oBaHUs SIBJISIOTCA (u3nyeckue Teopuu (hopMuUpoBaHUe TIpe|CTaBIeHUN O
CTPYKType MOCTpoeHusi (pr3nuecKoi Teopuu, poju (yHjaMeHTa/lbHbIX 3aKOHOB U
NMPUHLIUTIOB B  COBPEMEHHBIX TIpPeJCTaBJIeHUSX O TIpUpoJe, TIpaHHULAX
NMPUMEHUMOCTU TeOpUid, [Jisi OIMCaHWsl eCTeCTBEeHHO-HAy4HbIX SIBIEHUM U
TIPOLIECCOB).

CurcTeMHO-esITe/IbHOCTHBIN TOAX0[, B Kypce (M3UKU peanu3yercs Mpexpe
BCEro 3a CUéT OpraHW3al[iy SKCIIePUMEHTA/TLHOM esTe/IbHOCTU O0yuaroluXxCsl.
Ins 6Ga30BOro ypoBHS Kypca GU3UKM — 3TO HCIOJIb30BaHUE CHCTEMBI
(bpoHTaNbHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JlabopaTopHbIX pabor,
KOTOpbIe B TporpaMMe 1o (Qu3nke obbefuHeHbI B OOIIMM CIHMCOK yUeHHYeCKUX
MIPaKTUUYECKUX paboT. BoijesieHre B yKa3aHHOM IepeuHe jgabopaTOpHBIX paboT,
MPOBOAUMBIX  /IJii KOHTPOJSI W  OLIeHKH, OCYIIEeCTB/SeTCS y4aCTHUKAMU
oOpa3oBaTe/lbHOTO TIpollecca MCXOZAsS U3 0coOeHHOCTell TIJTaHUPOBAaHUS U
OCHalleHusi KabuHeta ¢u3uku. Ilpy 3TOoM obecreunBaeTcs
oB/laZieHUe O0yYarolMMHUCS YMEHUSIMH TIPOBOJUTb KOCBEHHble K3MepeHus,
WCC/IeJOBaHUS 3aBUCUMOCTel (U3MUeCKUX BeIUUMH U TIOCTAHOBKY OIBITOB
M0 TPOBEpKe IMpe/JI0’KeHHBIX TUIIOTe3.

Bonbllioe BHUMaHWe YyJenseTcs peLIeHUI0 pPACUéTHBIX M KayeCTBEHHbIX
3agau. [Ipu 3TOM A/ pacuéTHBIX 3a/layu TPUOPUTETOM SIBJSIOTCS 3aZlaudl C SIBHO
3a/laHHON (PU3HNYeCKON MOZe/TbI0, TTI03BOJISIOIINe PUMEHSITh N3yUeHHbIe 3aKOHBI U



3aKOHOMEPHOCTM KaK W3 OJHOr0 pa3fiesia Kypca, TaK U WHTErPUPYs 3HAHUS W3
pa3HbIX pa3zesnoB. [I/ig KaueCTBeHHBIX 3aJau ITPUOPUTETOM SIB/ISIFOTCS 3aJjaHUs Ha
00BsiCHEHWe TIpoTeKaHus (U3MUeCKUX SIBJIEHWA W TPOIIeCCOB B OKpY Karoiei
)KU3HH, Tpebytoiue BbiOOpa (U3MUeCKOW MoJend /AJisi CUTyaluu TIPaKTHUKO-
OpHEHTUPOBAaHHOI'O XapaKTepa.

B coortBerctBuM ¢ TpeboBanmsmMu PI'OC COO K MarepuanbHO-
TeXHUYEeCKOMY obOecrieueHHI0 ydeOHOro Triporjecca 0a30BbIM YpOBeHb Kypca
Gb13UKY Ha YPOBHe cpejiHero o01iero obpa3oBaHus J0/DKeH U3ydyaThCsl B YCIOBUSIX
npeMeTHOr0 KabuHeTa (PU3WKU WX B YCIOBUSIX WHTErPUPOBAHHOIO KaOWHETa
IIpeIMETOB eCTeCTBeHHO-HAayuyHOro IWK/Ia. B kKabuHere (U3MKK JO/DKHO OBITH
HeoOxoauMoe JlabopaTopHOe 000py/OBaHWe /i BBITIOJIHEHHS YKa3aHHBIX B
nporpaMMe 10 ¢GH3MKe YUeHHUeCKHX MPaKTHYeCKUuX paboT U JAeMOHCTPALMOHHOe
obopyioBaHue.

HNemoHcTpalioHHOe  o0opyoBaHue (OPMHPYeTCS B COOTBETCTBUM  C
MIPUHLIATIOM MHUHUMAa/JIbHOM  /IOCTaTOYHOCTH U obecrieurBaeT IMOCTaHOBKY
Tepeurc/ieHHbIX B TIporpaMMe 10 (Hu3MKe K/IIOUEBBIX [JIeMOHCTpAUi  Ais
WCC/IeJOBaHUST ~ U3y4yaeMbIX  SIBJeHWA U TIPOLIeCCOB, SMITMPUYECKUX U
dbyH1aMeHTabHbIX 3aKOHOB, X TeXHUUECKHUX TIPUMeHEeHH.

JlabopaTopHoe 00opysOBaHHe [/ YUYEHHUECKUX TPaKTHUYeCKHX padoT
dbopmupyeTcsi B BUie TeMaTUUeCKHWX KOMIIJIEKTOB M oOecrieurBaeTcss B pacuérte
OJJHOTO KOMILJIeKTa Ha [ByX oOyuyaromuxcsi. TemaTuueckue KOMILIEKTbI
nabopaTopHOTO 00OpYZIOBaHUSI [IO/DKHBI OBITH TTOCTPOEHbl Ha KOMIIEKCHOM
WCII0/Tb30BaHHUY AHA/IOTOBBIX M IM(POBBIX MPHOOPOB, a TAK)Ke KOMITbIOTEPHBIX
W3MEPHUTE/IbHBIX CUCTEM B BH/Ie I[U(MPOBBIX 1ab0paTOPUH.

OCHOBHBIMU TIeJIIMU U3yUeHust (pu3uKY B 0011ieM 00pa30BaHUM SIBJISTIOTCS:

e (dopMmupoBaHMe HWHTepeca W CTpemyieHHs OOydJaromuxcsi K HaydYHOMY
W3yUYeHUI0 TIPUPO/IbI, pa3BUTHE WX WHTEJUIEKTYyaJbHbIX W TBOPUYECKUX
CII0COOHOCTeH;

e pa3BHUTHE TPeJCTaB/IeHUI 0 HAYYHOM MeTo/ie TI03HaHWS U (POpMHUPOBaHUe
MCCJIeJOBaTe/IbCKOTO OTHOIIIEHUSI K OKPY KalOL[UM SIBJIEHUSIM;

e (opMHUpOBaHME HAYYHOTO MHMPOBO33DEHHMS KakK pe3y/bTaTa H3yueHUs
OCHOB CTPOEHHS MaTepuH U (PyHZaMeHTaIbHBIX 3aKOHOB (DM3HKH;

e (dopMupoBaHHEe YMeHUN OOBSICHATH SIBJIEHUS C  HCIIOJb30BaHUEM
(br3MUeCKUX 3HAHUM U HAayUHBIX [J0Ka3aTe/bCTB;

e (dopmupoBaHUe Tpe/CTaB/leHU O POMM (PU3MKU [Jis Pa3BUTHS APYTUX
eCTeCTBeHHBIX HayK, TEXHUKH U TeXHOJIOTHH.

HocTwkeHue 3TUX Iiesiell obecrieurBaeTcsi pellieHreM CaeJyHIUX 3ajau B

npoijecce u3yueHusi Kypca (h13UKH Ha YPOBHe CcpejHero o01riero oOpa3oBaHus:



e TmipuoOpeTeHHWE  CHCTeMbl  3HaHUW 00  0OmmMX  (U3NUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeOPUSIX, BKJTIOUAst
MeXaHUKYy, MOJIeKYJIApHYIO (HU3UKY, 37eKTPOAUHAMUKY, KBAHTOBYIO
GbU3MKYy U 3/IeMeHThbl aCTPO(MU3HKHY;

e (¢opMupoBaHHe yMeHMM TIPUMEHSATh TeopeTUueckue 3HaHUA /IS
o0bsicHeHUsT (U3NUECKMX SBJIEHWM B TpPUPOJAe W [ TIPUHATHUS
TPAaKTUUYeCKHX pellieHuH B MOBCEHEBHOU >KU3HU;

e 0CBOEHHE CIOCOOOB pelIeHWs pa3IWuHbIX 3a7lad C SIBHO 3aZlaHHOU
dbu3rMueckol Mojiesiblo, 3ajjay, TOo/pa3yMeBaloIMX CaMOCTOsITe/IbHOe
co3/laHue (pU3nUeCcKor MoZieni, aileKBaTHOM YC/IOBUSIM 3a/iauy;

e T[IOHMMaHWe (PU3NUECKHX OCHOB WM TIPUHIMIIOB [IeUCTBUS TEeXHUUECKHX
YCTPOMCTB U TEXHOJIOTUUECKUX TPOLIeCCOB, UX BIUSHUS HA OKPY KaIOIIYIO
cpeny;

e OBJIaJIeHUE METOAAMU CaMOCTOSIT€JIbHOIO TMJIAHUPOBAHUS U TPOBE/IEHUS
(bU3MUeCcKUX SKCIepHMEHTOB, aHa/kM3a M WHTepIipeTalud WHGOPMAaLUH,
onpejie/ieHUs1 JOCTOBEPHOCTU MOJIyYEHHOT O pe3yJ/ibTara;

e (CO3/laHMe YCJIOBUM [/ pPa3BUTHSI YMEHUM TPOEKTHO-HUCC/IeJ0BaTe/IbCKOM,
TBOPUECKOU JIesiITeTbHOCTH.

Ha w3yuenue ¢usuky (6a30BbIM ypoBeHb) Ha YPOBHE CpeJHEr0 OOIIero
obpa3oBanus oTBoguTCs 136 yacos: B 10 kKmacce — 68 uacoB (2 vaca B HeJle/i0), B
11 knacce — 68 uacoB (2 uaca B Hefie/t0).

[TpegnaraeMerii B TporpamMMe TI0 (u3uKe TiepeueHb JiIaOOPaTOPHBIX U
MPAKTUUECKUX paboT SBAseTCS pPeKOMEH/IO0BAaHHBIM, YuWTelb [efaeT BbIOOD
npoBeJieHUsT 71ab0paTOpHbIX pabOT ¥ OMBITOB C YYETOM WHAWBHAYaTbHbBIX
0COOEHHOCTeM 00yUaroIUXCH.



COJEPXAHUE OBYUEHUSA
10 KJ/IACC

Paspen 1. ®usuka ¥ MeTO/AbI HAYYHOI'0 MTO3HAHMUSA

dusuka — Hayka o npupoge. HayuHble MeTO[bl MO3HaHUSI OKPY’KarolL[ero
mupa. Posb 3KcrepumMeHTa M TeOpyMd B IIpoliecce I103HAaHUSI TPUPOJBL.
OKCrepuMeHT B (PU3HKe.

MopenvpoBaHnue (QuU3MuecKUx sIBeHWM W mnpoleccoB. HayuHble rumnoressl.
dusrueckre 3aKOHbI U TeOpUHU. ['paHuLIbl NPUMEHUMOCTH (PU3MYECKHX 3aKOHOB.
[IpyHLMIT COOTBETCTBHUS.

Pone u MecTto ¢u3uKM B (POPMUPOBaHWKA COBPEMEHHOM HAayYHOW KapTHHBI
MHpa, B IPAKTUYECKOU J1eITe/IbHOCTH JIFOZIEeN.

LlemoHcmpayuu

AmnanoroBele U 1M(pOBbIE H3MepUTebHbIE TIPUOOPHI, KOMIIbIOTEPHbIE
JATUMKHU.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

MexaHnnueckoe JABkeHHe. OTHOCHUTE/IbHOCTh MEeXaHWUeCKOTO [BWKEHUSI.
Cucrema otcuéta. TpaekTropusi.

[TepemelieHne, CKOpPOCThb (CpefHsii CKOPOCTb, MTHOBEHHasi CKODOCTb) M
YCKODEHHe MaTepyaJibHOW TOYKH, WX TPOEKLMM Ha OCHA CUCTeMbl KOODAWHAT.
CroxkeHue repeMellieHrH U C/I0’)KeHre CKOPOCTeH.

PaBHOMepHOe ¥ paBHOYCKOpeHHOe TpsiMo/iuHeliHoe [BwxkeHue. ['pabuku
3aBUCMMOCTH  KOOpJMHAT, CKOPOCTH, YCKODeHHUs, TIyTH U TlepeMeljeHUst
MaTepuaabHOW TOUKH OT BPEMEHHU.

CBo0OosiHOe TIaZieHne. Y CKOpeHre CBOOOIHOTO T1a/|eHusl.

KpuBosvHeriHOe  gBwKeHue. [IBW)KeHMe  MaTepuajbHOM TOYKM 1O
OKPY>KHOCTH C MOCTOSTHHOU 110 MO/IYJ/TF0 CKOPOCTBI0. YT/I0Basi CKOPOCTh, TUHEUHas
cKopocTh. [Teproa 1 yactora obparirieHus1. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHWueckue yCTpOMCTBA W TNPAKTUUECKOe TMpPUMEHEeHHe: CIHUI0METP,
JIBW)KeHUe CHaps/IOB, 1[elTHbIe U peMEHHbIe Tlepe/laun.

LlemoHcmpayuu

Mojenb cucTeMbl OTCU€Ta, WTKOCTPALMs KHMHEMAaTUYeCKUX XapaKTepUCTHUK
JIBVDKEHUS.

[TpeoOpa3oBaHue ABM>KEHUM C UCTIO/Ib30BaHHEM MPOCTBIX MEXaHU3MOB.

[TameHue Tes1 B BO3/lyXe U B Pa3peKeHHOM MPOCTPAHCTBe.

Habmionenue aABWKeHUs Tesa, OpOIIEHHOro TMOJ yIJOM K TOPU30HTY U
TOPU30HTAJIBHO.



Vi3mepeHue yCKOpeHUsi CBOOOJHOTO Ma/jeHUs.

HamnpaBneHue CKOpOCTH TP ABWKEHUU MO OKPY>KHOCTH.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHne HEpaBHOMEPHOIO ABW)KEHUS C LIeJIbKO0 OMpejie/IeHUs] MTHOBEHHOU
CKOPOCTH.

WccnenoBaHne COOTHOLLIEHUSI MeXAY IyTSMM, IIPOUJEHHBIMU TeJIOM 3a
1oc/e/ioBaTe/IbHble  pDaBHble TIPOMEXYTKM BpeMeHM IPU PaBHOYCKOPEHHOM
JIBW)KEHWH C Haya/IbHOW CKOPOCThIO, PABHOU HY/JIIO.

N3yueHue ABWKeHUS 11apUKa B BSI3KOM XKUJKOCTU.

W3yueHue JBIKeHUs Tesla, OPOILIEHHOTO TOPU30HTA/BHO.

Tema 2. lunamuka

[lpyHuun  otHocutenbHOCTU  ['anmunesi.  IlepBbii  3akoH  HbroToHa.
WHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpunHiun cynepno3vuuu cui. Bropout 3akoH HeroTOoHa
[/ MaTepyaibHOW TOUKU. TpeTuii 3akoH HbrOoTOHA /17151 MaTepUaibHbIX TOYEK.

3aKOH BceMMpPHOro TaroteHus. Cuia Tskectd. IlepBas Kocmuueckas
CKOpOCTb.

Cuna yripyrocty. 3akoH I'yka. Bec Tena.

Tpenue. Buabl TpeHus (MOKOSI, CKOMbXeHUs1, KaueHus1). Cuna tpenus. Cyxoe
TpeHue. Cua TpeHUsl CKOJIbXKeHUsI U cuia TpeHus Mokos. KosdduimeHT TpeHus.
Cwuiia COnpOTHUB/IeHUS NIPU IBM)KEHWH TeJla B )XKUAKOCTH WM Tase.

[ToctynaTesibHOE U BpalljaTe/ibHOe JBMKeHUe abCOJIF0THO TBEPAOTO Tea.

MoMeHT CWJibl OTHOCUTE/NIbHO OCH BpaujeHus. [lmeyo cunbl. YcioBus
paBHOBeCHs TBEpPAOro TeJia.

TexHHWUueCcKue yCTPOMCTBA M TMpAaKTUUYeCKOe TpPUMEeHeHUe: TO/IIUITHUKHY,
JBUKeHUE UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

fABnieHre WHEPLH.

CpaBHeHMe MacC B3aMMO/EMCTBYIOLUX TeJl.

Bropou 3akoH HeroTOHa.

N3mepenue cu.

Crio)keHue CuJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Jedhopmaruu.

HesecomocTs. Bec Tesa ripu yCKOpeHHOM MoAbEMe U NaJjeHUH.

CpaBHeHHe CUJT TPeHUS MOKOSI, KAUeHUS U CKOJTb)KeHHS.

YciioBusa paBHOBecus TBEPAOTO Tesa. Bubl paBHOBeCUS.

YueHuuecKuli 3kchepumeHm, 1abopamopHble pabomnbil

W3yueHue aBr>keHUs OpyCKa 10 HAKJIOHHOM TJIOCKOCTH.



WccnenoBaHue 3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOLIUX B IIPY)KUHE U
pe3uHOBOM o6pasiie, OT ux AedopMaliu.

WccnepoBaHue yCa0BUMM paBHOBeCHsI TBEpPAOr0 Teja, HWMeEIOLIEero OcCh
BpalL[eHUs.

Tema 3. 3aKOHbI COXpAHEHUSs1 8 MeXAHUKe

NmMnysibc MaTepuanbHOM TOUKM (Tesa), CHUCTeMbl MaTepUa/ibHbIX TOYeK.
VmnyneCc cuibl U U3MEHeHWe UMITyJ/IbCa Teja. 3aKOH COXpaHeHUs UMITYJ/IbCa.
PeakTuBHOe [IBIKeHYe.

PaboTa cusibl. MOILIHOCTb CUJTBI.

KuHeTnueckasi SHeprusi MarepuajbHOM TOuku. Teopema 006 H3MeHeHUU
KWUHETUYeCKOW SHePruu.

[ToTeHumanbHas SHeprusl. [ToTeHumanbHas SHeprust yIIPYyTo
nedopMUPOBaHHOM  TMpYy>KWHBI.  [loTeHLMa/nbHasi SHepPrus Tejga  BOIM3U
TOBEPXHOCTU 3eMJIN.

[ToreHuWanbHble W HemoTeHLUanbHble  cwibl.  CBsi3b  pabOTHI
HEeIMoTeHMalbHbIX CWI C W3MEeHeHHWeM MeXaHWUeCKOW SHepPrud CHUCTeMBbI TeJl.
3aKOH COXpaHeHUs] MeXaHUUeCKOW SHepPruu.

Ynipyrue v Heynpyrue CTOJIKHOBEHUSI.

TexHUueckre yCTPOMCTBA M TpaKTHUYeCKOe MpPUMEHeHWe: BOLOMET, KOIEp,
TIPY>KUHHBIN TTUCTOJIET, IBU)KEHHE paKeT.

LlemoHcmpayuu

3aKOH COXpaHeHUs1 UMITyJIbCa.

PeakTrBHOe /1BIKeHYe.

[Tepexog MOTeHI[MA/ILHOW SHEPTUX B KWHETUUECKYIO U 00paTHO.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

V3yyeHre abCOMIOTHO HEYNPYroro yjapa € TMOMOIIbIO [BYX OAMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

VccnenoBanue cBs3u pabOThl CUIBI C M3MEeHeHWeM MeXaHWYeCcKOW SHepruu
Tesla Ha TIpUMepe PacTsUKeHUs! Pe3MHOBOIO JKI'yTa.

Pa3gen 3. Mosieky/isipHasi ¢pu3vka U TepMoJUHAMHUKA

Tema 1. OcHO8bI MO/1€KY/IPHO-KUHemMu4ecKol meopuu

OCHOBHBIE TIONIO’KEHUS] MOJIEKY/ISIPHO-KUHETUUECKOW TeOPHUH M UX OIBITHOE
obocHoBaHve. bpoyHoBckoe gBwkeHue. [Iuddys3us. Xapakrep ABWKEHUS U
B3aMMO/IEMCTBUSI YacCTHUL] BelecTBa. Mojenu CTpPOeHUs] Tas30B, >XUIKOCTEU U
TBEP/BIX Tes U 00BbsICHEHWE CBOMCTB BeIlleCTBa Ha OCHOBe 3TUX Mojesieii. Macca u
pa3mepsl MosiekyJ1. KonmmuectBo BeltjectBa. [ToctrositHHas ABorazpo.

TeruioBoe paBHOBecue. Temneparypa U eé usMepenue. lllkana Temrieparyp
Henbcus.



Mogens wupgeanbHoro rasa. (OcCHOBHOe ypaBHeHHE  MOJIEKYJISIPHO-
KUHEeTHYeCKOW TeOpUM WjeallbHOTO ra3a. AOCO/MIOTHas TemriepaTypa Kak Mepa
cpefiHeld KWHETUUeCKOW SHepruu TeIvIOBOTO [BW)KeHWs dYactul] rasa. lllkana
Temriepatyp KenbBuHa. ['a30Bble 3aKOHbI. YpaBHeHue MeHzeneeBa—KnanerpoHna.
3akoH [anbToHa. M3omporeccs! B UjeaabHOM rase C IOCTOSSHHBIM KOJIMUeCTBOM
BelllecTBa. ['padmueckoe TmpejcTaBieHUe H30MPOLECCOB: U30TepMa, M30X0pa,
n3obapa.

TexHUUecKrWe yCTpPOWMCTBAa M TIpakKTUUeCKoe TpUMeHeHWe: TepMOMETp,
b6apomertp.

LlemoHcmpayuu

OmnbIThl, JOKa3bIBalollle UCKPeTHOe CTPOeHue BelllecTBa, ¢oTtorpaduu
MOJIeKYJ1 OpraHUYeCKUX COoeIMHeHUM.

OmnbIThI 110 AU PY3UM KUAKOCTEN U ra3oB.

Moientb 6pPOYHOBCKOTO JIBUKEHUS.

Mogens ornbita IllTepHa.

OnbITHI, J0Ka3bIBatoIIMe Cyll[eCTBOBaHUE MeXXMOJIEKYJIIPHOT O
B3aUMOJZEHCTBUSI.

Mogesnb, UIIOCTPUpPYIOLLasi IPUPOAY AaBAeHUs Ta3a Ha CTEHKU COCy/ia.

OnbIThl, WUIIOCTPUPYIOIME ypaBHEHHWE COCTOSHUSI WeaJlbHOTO Trasa,
M30IPOLIeCCHI.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

OmnpesiesieHre MacChl BO3JyXa B K/JIaCCHOM KOMHATe Ha OCHOBE M3MepeHUU
00BEMa KOMHATBI, JaB/IeHHs U TeMIIEpaTyphbl BO3/lyXa B Hel.

ViccnenoBaHue 3aBUCMMOCTU MeXXy NapaMmeTpaMy COCTOSIHUSI Pa3pPe’KeHHOT 0
rasa.

Tema 2. OcHo6bl MepMOOUHAMUKU

Tepmo/ijiHaMUueckasi cuctemMa. BHYTpeHHsiss SHeprusi TepMOAWMHaMUUeCcKOu
CUCTeMbI U CTIOCOOBI eé M3MeHeHHs. KoyuecTBo TeryioThl U paboTa. BHyTpeHHss
SHEeprusi  OJHOAaTOMHOTO  WJAea/bHOrO  rasa. Buabl  Terionepejaauu:
TEIJIONPOBOJAHOCTb, KOHBEKLIUS, U3/IyyeHue. YjelbHasi TerI08MKOCTh BellleCTBa.
KonunyecTBo TeryioThl 1pU Temsionepeaayve.

[TonsiTue 06 aauabaTHOM Tipoliecce. [lepBbIi 3aKOH TePMOAWHAMUKM.
[IpumMeHeHHe TIeEPBOTO 3aKOHa TepMOJMHAMHUKMU K u3orpoiieccaMm. ['paduueckas
WHTepIIpeTanyst paboThI rasa.

BTopoii 3akoH TepMoguHaMUKU. HeoOpaTMMOCTD MPOIeCCOB B TIPUPO/IE.

TernnoBble  MalllMHbIL.  [IpUHIUIIBI  €MCTBUSI  TEIJIOBBIX  MalIIIKH.
[Tpeobpa3oBaHus SHEPrUM B TEIUVIOBBIX MailrMHax. Ko3dduimeHT Tmo/1e3HOT0
JercTBUg TerioBorM MaiuuHbl. L[lukn KapHo M ero kKos(uLMeHT MoJie3HOoro
JercTBUsI. DKOJIOTUUecKre mpob/ieMbl TeTI09HepreTUKY.



TexHWueckue YCTPOMCTBA W MPAKTAUECKOe TMpPUMEHEeHHe: [IBUraTesib
BHYTPEHHET0 CrOpaHusi, OBITOBOU X0JIOUTHHUK, KOHTUI[MOHEP.

LemoHcmpayuu

Vi3mMeHeHrie BHYTpeHHeWl SHEPruy Teja TPW COBEpPIeHWH pPabOThI: BBIIET
NpoOKy 13 OyTBUTKMA TOJ, AeMCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B
JIaTyHHOU TPyOKe MyTéM TpeHUs (BUe0[eMOHCTpAIHs).

V3mMeHeHne BHyTpeHHeW 3Hepruu (TeMriepaTyphl) TeJia Ipu Terionepeaaye.

OnpIT 10 aAMiabaTHOMY paCIIMPeHHI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mogeny riapoBoii TypOUHBI, BUTaTe/ sl BHYyTPEHHEr0 CropaHusi, PeaKTHBHOTO
JIBUTATeJIsl.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabomnbil

N3mepeHue yzienbHOM TEIJIOEMKOCTH.

Tema 3. AepecamHble cocmosiHusi geujecmea. Pa3zoebie nepexoobl

[Tapoobpa3oBaHue U KOHAeHcalus. VcriapeHue u KureHue. AOCOJIOTHAs U
OTHOCUTE/IbHAsl BI&XHOCTh BO3Ayxa. HacelllleHHBIM map. YzenbHas TemnsoTa
napoo6pa3oBaHus. 3aBUCUMOCTb TeMIIepaTyphbl KUTIEHUS OT JaB/IeHHSI.

TBéppoe Teno. Kpucranmmueckue U amopdHbie Tesia. AHA30TPONUSI CBOMCTB
Kpucta/ioB. Kuzakve xpucrtaiibl. CoBpemeHHble MaTepuasbl. [lnaBieHue u
KpHUCTa/IM3alus. Y jenbHas TerioTa riasaeHus. Cybmmmariys.

YpaBHeHue TeTI0BOTO HasaHca.

TexHrUueckue YCTPOWCTBA U TIpAaKTUUYECKOe TIpUMeHeHue: TUTPOMEeTp U
TICUXPOMETP, KaJIOpUMEeTpP, TEXHOJIOTUU TI0/TyUYeHHUs] COBPEMEHHBIX MaTepuasoB, B
TOM YMCJIe HAHOMaTepHasioB, U HAHOTEeXHOJIOTUH.

LemoHcmpayuu

CBoMCTBa HACKHILLIEHHBIX TTApPOB.

KurneHnue npy MoHWKeHHOM [1aBJIeHUM.

Crioco0bl M3MepeHus BIaKHOCTH.

HabsroieHre HarpeBaHUsI U MJlaB/ieHUs] KPUCTa//IMUeCckKoro BelljecTBa.

JeMoHCcTpaLys KpUCTalIoB.

YueHuueckuli 3kcnepumeHm, n1abopamopHble pabomnl

N3mepeHre OTHOCUTE/TbHOW BJIa)KHOCTU BO3JyXa.

Pa3pgen 4. DneKTpoguHaMHUKa
Tema 1. dnekmpocmamuka
OnekTpusauus Tea. OJIeKTpUUeCKu 3apsf. [IBa BuJa 3/1eKTpUUeCKUX

3apsizioB. [IpOBOAHWKY, AWAMEKTPUKU U TIOMYIIPOBOAHUKH. 3aKOH COXpaHeHHs
3/IEKTPUUECKOT0 3apsija.

B3aumogerictBue 3apsagoB. 3akoH KysioHa. ToueuHsbl 3/1eKTpUUeCcKri 3aps.
OnekTpuueckoe rmosie.  HarpsykEHHOCTb — 3/IEKTPUYECKOTO  TI0JIA.
[TpuHLMT



CyNeprno3vLIUM 3/IeKTPUUECKUX MoJed. JIMHUM HanpspkKEHHOCTH 3JIEKTPUYECKOro
TIOJIS1.

Pabora cun  3nekTpocTtathueckoro  mnojs.  I[lotenruman.  PasHocCThb
MOTeHLMa/IOB. [IpOBOJHUKU UM [USJIEKTPUKKA B 3JIEKTPOCTAaTUUYECKOM TIOJIe.
HusnekTprueckasi IpOHULIAEMOCTb.

D/1eKTPOEMKOCTb. KoHzieHcaTop. D/1eKTPOEMKOCTD MJIOCKOr0 KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHZeHcaTopa.

TexHyuueckue yCTPOMCTBA W TMpPAKTUYECKOe TMpPUMEHEeHHe: 3JIEKTPOCKOII,
9/IEKTPOMETpP, 3/JIeKTpPOCTaTHUeCKasl 3allluTa, 3a3eM/ieHHe 3JIeKTPOIpubOopoB,
KOH/IEHCATOp, KOMUPOBA/IbHBIA anmnapaT, CTPYHUHbIW MTPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M MPUHLMIT [IEUCTBUS 3/IEKTPOMETPa.

B3anmogeiicTBre Ha3/1IeKTPU30BAHHBIX TeJl.

DJIeKTpUYeCKoe 110J1e 3apsiKeHHbIX TeJl.

[TpoBOAHVKH B 371EKTPOCTaTUYECKOM MOJIE.

OJIeKTpoCTaThuecKas 3alura.

[W>3/1eKTPUKY B 3/IEKTPOCTaTUYECKOM TI0JIe.

3aBUCHMMOCTb 3JIEKTPOEMKOCTH IIJIOCKOrO KOHZeHcaTtopa OT ILIOLaAx
TJIaCTHH, PaCCTOSIHUSI MeXXJy HUMHU U TA3/IeKTPUUEeCKON TTPOHUI[aeMOCTH.

OHeprus 3apsKeHHOr0 KOHZeHcaTopa.

YueHuueckuli 3kcnepumeHm, n1abopamopHble pabomnl

M3mepeHue 3/1eKTPOEMKOCTU KOH/IeHCaTopa.

Tema 2. I[TocmosiHHblll 31eKmpudecKuli mok. Toku e pazauuHbix cpedax

ONeKTpUUeCKUA TOK. YCJIOBUSI CYIeCTBOBAHUSI 3J€KTPUUYECKOr0 TOKa.
Nctounuku Toka. Cuna Toka. [ToCTOSTHHBIN TOK.

Harnpskenne. 3akoH OMa /1151 yyacTKa L{eru.

DJIeKTpUUYeCKoe COMNPOTUBJIEHUE. YleJlbHOe COMNPOTUBJ/IEHWE BeleCTBa.
[TocneoBaTeibHOe, Napasuie/sibHOE, CMeIlaHHOe COeJMHeHUe TIPOBOJHUKOB.

Pabota anekTpuyeckoro Toka. 3akoH /[Dxoyns—JleHia. MoL[HOCTb
3JIEKTPUYECKOT0 TOKa.

ONeKTPOABWXKYLLasi CUia U BHYTDEHHee COINPOTUBJ/IEHWE WCTOYHUKA TOKaA.
3akoH OMa /17151 TTO/THOM (3aMKHYTOM) 3/1eKTpUUecKol 1ieru. KopoTkoe 3aMbikaHue.

OJIeKTPOHHAsi ~ TPOBOJAUMOCTb  TBEPABIX  METAaJIJIOB. 3aBUCUMOCTD
COTIPOTHUBJIEHUSI METAJIJIOB OT TemriepaTypbl. CBepXIIPOBOAVUMOCT.

DeKTpUUeCcKri TOK B BakyyMme. CBOKCTBA 3/IeEKTPOHHBIX MYUKOB.

[TonyripoBOAHUKM. CobcTBeHHas u Tip¥MecHast MPOBOIUMOCTb
0/TyTIpOBOIHMKOB. CBoMCTBa p—n-Tiepexoa. [1o/ynpoBoAHUKOBbIE IPHOOPBI.

ONeKTpUUeCKMd TOK B pacTBOpax MW  paciuiaBax  3JIeKTPOJIUTOB.
OJIEKTPOJIUTUUYECKAask JUCCOLMALUs. DIeKTPO/IU3.



OJIeKTpUUeCKUd TOK B ra3ax. CaMoCTOsATe/NbHbIM M HecaMOCTOSITe/TbHbIU
pa3psz. Monnus. [1nasma.

TexHuueckue yCTPOWCTBA M MpPaKTUUeECKOe TIPUMEHEHUe: amrepMerp,
BOJIbTMETDP, PeoCcTaT, MCTOUHHKM TOKAa, 3JeKTpPOHarpeBaTe/lbHble TPHUOOPHI,
3JIEKTPOOCBETUTE/IbHBIE TTPUOOPHI, TEPMOMETDP COTIPOTHBIIEHHUs, BAKyyMHBIN U0/,
T€PMHUCTOPBI U (POTOPE3UCTOPBI, ITOTYPOBOIHUKOBBIN U0/, rabBaHUKA.

LlemoHcmpayuu

N3mepeHure CU/IbI TOKA U HAMPSDKEHUSI.

3aBUCHMOCTh COTIPOTUBJIEHUS] LIWIWNHADUUYECKUX MPOBOJHUKOB OT [JTUHBI,
T/IOIIA/IU TIOTIEPEUHOr0 CeUeHUst M MaTepuralia.

CwMmelliaHHOe CcoeIMHEHVE TTPOBOJHUKOB.

[Ipsimoe wu3MepeHUe 5/IeKTPOABWXKYILeld cuabl. KoOpoTkoe 3ambiKaHue
rajibBaHM4eCKOro 3jieMeHTa U OLieHKa BHYTPEHHEero COMpPOTHBIIEHUSI.

3aBUCHUMOCTb COMPOTHBJ/IEHUS] METAJIJIOB OT TeMIIepPaTyPhl.

[TpoBOAMMOCTB 3/1€KTPOTUTOB.

VickpoBoi pa3psii ¥ MPOBOJAUMOCTD BO3/yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTb IUO/A.

YueHuuecKuli 3kchepumeHm, 1abopamopHble pabomnbil

N3yueHune cMelllaHHOTO COeIMHEHUSI Pe3UCTOPOB.

N3mepeHre 3/1eKTPOJBMKYILIEN CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHEro
COMPOTUBJ/IEHUSI.

Habsro1eHue 3/1eKTpom3a.

MexnpeaMeTHbIe CBA3H

W3yuenne Kypca ¢usnku 6a3oBoro ypoBHs B 10 Kacce OCyIIeCTB/ISIETCS C
Y4ETOM COJiep)KaTe/bHbIX MEXIPeJMeTHbIX CBsI3el C KypCaMh MaTeMaTHKU,
buonoruu, XMMUK, reorpaduu ¥ TEXHOJIOTUU.

MedsicnpeOmemHble noHsimusi, CBsi3aHHbIe C M3yYEHUEM METO/0B Hay4HOIO
T03HaHUS: sIBJieHWe, HayuHbld (akT, ruroTe3a, (usnueckass BeJWUYMHA, 3aKOH,
Teopusl, HabMoieHre, SKCTIePUMEHT, MO/ie/TMpOBaHue, MO/ie/b, 3MepeHuUe.

Mamemamuka: pelieHve CUCTEMBbl ypaBHEHWM, JiMHeWHas (YHKLUS,
napaboJia, runep6osia, X rpadyKi U CBOMCTBA, TPUTOHOMETpHUUYECKHe (DYHKIIAM:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUI'OHOMETPUYECKOe TOXK/eCTBO,
BEKTOPbI U UX TIPOEKLIMU Ha OCU KOOP/IUHAT, CJIO)KEHHEe BEKTOPOB.

Buonozus: MexaHuueckoe JIBIDKeHUe B )KHMBOUW mpupoge, auddy3us, ocmoc,
TeTI000MeH KHUBBIX OPraHKW3MOB (BU/IbI TeTUIoTiepeadu, TEIJIOBOe paBHOBECHeE),
3/IeKTpUUeCKUe SIBJIeHUs B YKUBOM MIPUPOJE.

Xumusi: JUCKpeTHOe CTpOeHue Bell|eCTBa, CTPOeHre aTOMOB Y MOJIeKYJ1, MOJIb
Bell[eCTBa, MOJIIPHasi Macca, TeIUIOBble CBOWCTBA TBEPABIX Tes, YXKUAKOCTEN U



ra3oB, 3JIeKTpUUYECKHe CBOWCTBA MeTa/l/IOB, 3/I€KTPOJIATAYECKAs [UCCOLaLys,
rajibBaHUKa.

T'eoepausi: BNaxHOCTh BO3/lyXa, BeTPbl, bapoMeTp, TePMOMETD.

TexHonozus: tipeobpa3oBaHUe ABWKEHHM C HWCIOJ/Jb30BaHHEM MeXaHW3MOB,
yUéT TpeHusi B TeXHWKe, TO/IIUITHUKY, HWCIO0/b30BaHUe 3aKOHa COXpaHeHUsl
UMITy/ibCa B TexHUKe (pakeTa, BOJOMET W [Ipyrue), ABUraTe/lb BHYTPEHHEro
cropaHusi, TlapoBasi TypOrHa, ObITOBOM XOMOAWILHUK, KOHAUIMOHED, TeXHOJOTHH
MOJIy4yeHUs] COBPEMEHHbIX MaTepuajoB, B TOM UHWC/Ie HaHOMarepuasioB, U
HaHOTeXHOJIOTHH, 3/eKTPOCTaThuecKas 3alliuTa, 3a3eM/eHHe 3/IeKTPOrpuOOpOB,
KCepOKC, CTPYMHBIN TIPUHTED, 3/1eKTpOHAarpeBaTe/bHbIe nipuOOopkI,
3/1eKTPOOCBETUTE/IbHbIE IPUOOPHI, TaIbBaHUKA.

11 KJTACC

Pa3pen 4. DeKTpoguHaMHUKa

Tema 3. MazHumHoe nosje. 3/1eKMpoMazHUMHAsi UHOyKyust

[TocTosiHHble ~ MarHuUThl.  B3auMmopeincTBUe  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe 1ione. BekTop MarHUTHOW WHAYKUWW. [IpyHIMO Cynepno3vuyu
MarHUTHbIX MoJied. JIMHUM MarHUTHOW WHAYKOUU. KapTWHa NMHWKW MarHUTHOU
VIHAYKLIUU T10J151 TIOCTOSSHHBIX MarHUTOB.

MarHutHOe TI07le TPOBOJHUKA C TOKOM. KapTwHa J/WHUN WHIYKLUU
MAarHUTHOT'O TIOJISL JIMHHOTO TIPSIMOTO TMPOBOJHMKA W 3aMKHYTOTO KOJIbLIEBOTO
TIPOBO/IHUKA, KaTYIIKKU C TOKOM. OnbIT OpcTena. B3avMmojelicTBre NPOBOJHUKOB C
TOKOM.

Cuna AmMnepa, eé MOZYJ/Ib U HallpaB/ieHue.

Cuna JlopeHua, eé MOAy/b U HaripaB/ieHue. [IBU)KeHUe 3apsyKeHHOM YaCTUL[bI
B OZIHOPO/IHOM MarHUTHOM moJjie. PaboTa cusbl JIopeHiia.

fBneHvie SMEKTPOMarHUTHOM WHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
VHIYKLUU. OJEeKTPOABWXKYIAsi CWla WHAYKUAW. 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIUU Papajes.

BuxpeBoe »sneKkTpuyeckoe Triojie. OJIEKTPOABWIKYLLAS Cula WHAYKLUM B
TIPOBOJHUKeE, IBMKYLLEMCS TTOCTYIaTe/IbHO B OJHOPOAHOM MarHMTHOM I10J1€.

ITpaBuno Jlenna.

NHAYyKTUBHOCTB.  fIBjIeHMe CaMOMHAYKLMU. OJIEKTPOABWXKYILLAs — CUla
CaMOUHAYKLIUU.

OHeprusi MarHUTHOTO MOJIsI KATYILIKH C TOKOM.

DJIeKTPOMarHuTHOe M0JIe.

TexHuyeckue yCTpOWMCTBA M IIpAaKTUUECKOe TpPUMEHeHHe: TIOCTOSIHHbIe
MarHuThl, 3JIEKTPOMAarHuThl, 3/1€KTPOJIBUraTe/ib, YCKOPUTEIW 3jeMeHTapHbIX
YyaCTUL], UHAYKIJMOHHAS T1eUb.



LlemoHcmpayuu

OmnbIT Opcrega.

OTKJ/IOHEeHHe 3/IEKTPOHHOIO IMyYKa MarHUTHBIM I10JIEM.

JIMHUY UHAYKUWU MarHUTHOTO MOJIS.

B3anmogeiicTBre IBYX TTPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HerictBue cusbl JIopeHLla Ha KOHBI 37IEKTPOJIUTA.

SABneHue 3/1eKTPOMarHUTHOU UHAYKLIAU.

IIpaBuno Jlenna.

3aBUCHUMOCTb 3JIEKTPOJBMXKYILIEN CU/Ibl UHIYKIIMU OT CKOPOCTHA W3MEHEHUsI
MAarHUTHOI'O MOTOKA.

ABieHMe CaMOUHAYKLUH.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

N3ydyeHne MarHUTHOTO MOJISA KaTYIIKHA C TOKOM.

WccnenoBanue nercTBYsSI MOCTOSSHHOTO MarHWTa Ha PAMKY C TOKOM.

WccnenoBanue siBjieHNs 3/1eKTPOMarHUTHOU UHAYKLIAU.

Pa3zen 5. Koie0auus ¥ BOJIHbBI

Tema 1. MexaHuuecKue u 3/1eKmpomMazHumHble Ko/1e6aHus

KonebarenbHas  cuctemMa. CBoOOAHBIE — MeXaHWUECKWe  KOeDaHMS.
apmoHuueckre kKosiebanusi. [lepuoj, uyacToTa, amruiuTyja U (asza KoseOGaHUM.
[Ipy>KMHHBIM MasiTHUK. MaTemaTHUeCKu MasTHUK. YpaBHEHHE rapMOHUUYECKUX
KosieOaHui. [IpeBpaliieHre 3HePTryuy NPY rapMOHUUECKUX KOleOaHUsIX.

KonebatenbHbiii KoHTyp. CBOOOJHBIE 3/IEKTPOMarHUTHBIE KOJie0aHUS B
ulealbHOM KoJiebaTe/lbHOM KOHType. AHa/OTHSI MeXIy MeXaHWUeCKUMU W
3/IEKTPOMAarHUTHBIMU  KosieOanusiMu. Popmyna TomcoHa. 3akoH cOXpaHeHUs
SHEPruu B Ujiea/ibHOM KosiebaTesTbHOM KOHTYpe.

[TpencraBneHre O 3aTyXaroluX KojebaHUsX. BeIHYyK/IeHHble MeXaHHJeCcKue
Kosnebanusi. Pe3oHaHc. BoiHYKeHHbIe 3/IeKTPOMarHUTHbIe KoyieOaHUsI.

[TepemenHbli TOK. CHHyCOWJA/NbHBIM MepeMeHHbId TOK. MOIIHOCTb
MepeMeHHOT0 TOKa. AMIUIUTYJHOe M [JeHCTBYHOlllee 3HaueHWe CWIbl TOKa U
HarpsHKeHusl.

Tpancdopmarop. TIpousBo/CcTBO, Mepefada U MoTpebsieHUe 371eKTPUUeCcKoi
SHEepPrUu. DKOJIOTHUYeCKHe PUCKU TPU MPOM3BOJCTBE 3/1eKTPO3Hepruu. KynbTypa
VICTI0/Tb30BaHUs1 3JIeKTPOSHEPIUY B TTOBCEIHEBHOM >KU3HMU.

TexHUUecKre YyCTPOMCTBA W TpaKTUUeCKOoe TpUMEeHeHHe: 3/eKTpUUecKui
3BOHOK, F'eHepaTop nepeMeHHOr0 TOKa, TMHUY 3JIeKTporiepesau.

LemoHcmpayuu

ViccnemoBanuve rapamMeTpoB KosiebaTe/lbHOM CHUCTeMbI (TIPYKUHHBIA WM
MaTeMaTUYeCKUN MasiTHUK).



HabsrojeHue 3aTyxaromux KonebaHui.

ViccnemoBaHre CBOMCTB BBIHYKJE€HHBIX KOJIe0aHHIA.

HabsrojeHue pe3oHaHca.

CB00OO/HBIE 3/IEKTPOMAarHUTHBIE KOebaHusl.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbl TOKA U HarpsDKeHUs1 OT BPEMEHH) [/1st
3/IeKTPOMarHUTHBIX KO/iebaHUi.

PesoHaHC 1mpu mnoc/iefoBaTe/IbHOM COeAUHEHWU Ppe3rCTopa, KaTyLUKH
VHJYKTUBHOCTH Y KOHJIEHCATOopa.

Mopenb TMHUM 371eKTpornepesaun.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabomnl

ViccnenoBaHvie 3aBUCMMOCTH TIepUOZA MasibIX KojebaHui rpy3a Ha HUTU OT
JJTMHBI HUTH U MaCChbI Fpy3a.

WccnenoBanne mnepeMeHHOro TOKa B LeNd U3 I0CAe[0BaTe/bHO
COeIUHEHHBIX KOH/IeHCaTopa, KaTyIlIKU U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKImpomMazHumHble 60,/Hbl

MexaHuyeckve BOJIHbI, YC/JI0BUSA pacripoctpaHeHus. Ilepuoxa. CkopocTb
pacrpoCTpaHeHrWss W JJjiMHa BOJIHBL [lorepeuHble W TIPOZOJIbHBIE  BOJIHBI.
NuTtepdepeniys U qudpakiyss MeXaHUUeCKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. 'pOoMKOCTb 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUSI U3JIyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opueHtaius BekTopoB E, B, V B 3nekTpomarHutHou BojiHe. CBOMCTBA
3/IeKTPOMarHUTHBIX BOJIH: OTPa’KeHUe, TpeJioM/IeHue, Mospyu3alus, AUQpakius,
vHTepdepeHIus. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[ITkasa 3/1€KTPOMarHMTHBIX BOJIH. [IpriMeHeHMe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U OBITY.

[IpuHLMIIBI paUOCBSA3U U TesleBUAeHUs. Pagyonokanus.

ONeKTPOMAarHUTHOe 3arpsi3HeHre OKPY Karoler Ccpejbl.

TexHyWueckue YCTPOMCTBA W TIPAKTUUECKOe TpPUMEHEeHHe: MYy3blKaJbHbIe
VHCTPYMEHTHI, y/IbTPAa3BYKOBas [AWAarHOCTUKAa B TeXHUKe W MeAULMHe, pajap,
pPaZiIuONIPUEMHHUK, TeJIeBHU30p, aHTeHHa, TejieoH, CBU-meus.

LlemoHcmpayuu

O6pa3oBaHye U pacrpoCTpaHeHue MOTiepeUHbIX U MPOO0IbHBIX BOJIH.

Konebyiroliieecst Tesio Kak UICTOUHUK 3BYKa.

HabtozeHre oTpaykeHUsl U TIpe/IoM/IeHHs] MeXaHUUeCKHUX BOJTH.

Habsroienre nHTepdepeHINY 1 AUPPaKIMU MeXaHUUeCKUX BOJIH.

3BYKOBOM pe30HAaHC.

HabsrofieHrie CBS3M TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUTUTYJOU U
YyacToToM KosebaHui.



WccnenoBanne  CBOMCTB 3/IEKTPOMAarHUTHbIX  BOJIH: OTpakeHue,
ripesioMJ/ieHue, NoJisipyu3anuys, Judpakius, UHTep(epeHLIys.

Tema 3. Onmuka

l'eomeTpuueckasi onTuka. IIpsMonMHeliHOe pacIlpoCTpaHeHWe CBeTa B
oZHOpoAHOU cpepe. JIyu cBeta. ToueuHbIV HCTOYHUK CBeTA.

OTtpaxkeHre cBeTa. 3aKOHbI OTpakeHUsI cBeTa. [locTpoeHre M300pakeHHUI B
IIJIOCKOM 3epKarie.

[TpenomsieHre cBeTa. 3aKOHBI Mpe/ioM/IeHUs CBeTa. AOCOJIIOTHBIN MOKa3aTeslb
nipeomsienus. IlonHoe BHyTpeHHee oOTpakeHue. [lpefienbHBIM Yroa MOJHOTO
BHYTPEHHero OTpakeHusl.

Hucnepcusi cBeta. CnoxHbIN cocTaB 6esioro cseta. LiBer.

Cobupatoiiiie ¥ pacceMBaroIve JiMH3bl. ToHKasg J/mH3a. DoKycHoe
pacCcTosiHUe W ONTUUecKas CUia TOHKOW JiMH3bl. [locTpoeHue wu300pa)keHUi B
coOMparIMX U pacCeMBaKIMX JMH3ax. PopMy/ia TOHKOM JIMH3bI. YBe/lWdeHue,
JlaBaemMoe JINH30M.

[Ipegensl NpUMEHMMOCTHA FeOMeTPHUYECKOU ONTUKHU.

BonHoBasi ontuka. WHTepdepeHuuss cBeTa. KorepeHTHble WCTOYHUKHU.
YcioBusi HabsofeHUsT MaKCUMYMOB ¥ MWHUMYMOB B WHTepdepeHLMOHHON
KapTHHE OT IBYX CMH(a3HbIX KOTepeHTHbIX UCTOYHUKOB.

Oudpakums cBeta. [JudpakiyoHHas peméTka. YCIoBHe HaOMOAeHuUs
[JIaBHBIX ~MakKCMMyMOB TIIpY [aJeHUM MOHOXpPOMAaTUYeCcKoro CBeTa Ha
AV(PaKLMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHWueckue YyCTPOMCTBA Y MPAKTAUYeCKOe TPHMEHEeHWe: OUKH, JIyIla,
doToarnmnapar, TPOEKIMOHHbIA anmnapar, MHWUKDOCKOI, TeJeCKOI, BOJIOKOHHAast
ONTHKA, AUPPAKLMOHHAS PeLlETKa, MOISPOr/,.

LlemoHcmpayuu

[IpsiMo/IMHEiHOEe pacnpoCTpaHeHWe, OTpaKeHuWe U TpeJIOMJIeHWe CBeTa.
OnTrueckuie IpubOPHI.

[TosHOe BHyTpeHHee oTpakeHre. Mozenb CBeTOBO/A.

WccnepoBaHue CBOMCTB M300paykeHUM B JIMH3aX.

Mogeni MUKDPOCKOIIa, TeJieCcKora.

HabsojeHre nHTepdepeHIy CBeTa.

Habmopenue audpakiiyuy cBeta.

Habmropenue aucrepcuu cBeTa.

ITonyyeHue criekTpa C MOMOLLBIO IPU3MBI.

[TonyuyeHue crieKTpa C MOMOIbIO JU(MPAKLIMOHHOMN PelléTKH.

HabrojeHue mosisipu3aiyu CBeTa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombil



N3mepeHure nokasaresis NpeiOMJIeHHs CTeKJIa.
ViccnenoBaHue CBOWCTB M300pakeHU B TMH3aX.
Habmtozenue aucrepcuu cBeTa.

Pa3gen 6. OCHOBBI criel{Ua/IbHOU TEOPUH OTHOCUTE/IbHOCTH

'paHuipl  TIPUMEHUMOCTH  K/JacCMYeCcKoW  MexaHUKU.  [locTynaTel
CreLaJibHOU TeOpUHM OTHOCUTEbHOCTH: WHBApPUAHTHOCTb MOAYJISI CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUIT OTHOCUTEIbHOCTH DUHILITEMHA.

OTHOCUTETLHOCTh OJJHOBPEMEHHOCTHU. 3ame/l/leHue BPEMEHU U COKpalleHHe
JUTAHBI.

OHeprusi U UMNyJabC PeTUBUCTCKOU YaCTHULIBI.

CBsi3b MacChl C 3Hepruel U UMIyJIbCOM PeJIITUBUCTCKOM UaCTULIbl. DHEPrHs
TTOKOSI.

Pa3pen 7. KBanToBas ¢u3uka

Tema 1. D1emeHmMbI KBAHMOBOU ONMUKU

®otonbl. ®opmyiia [11aHka CBsi3U 5Hepruu (HOTOHA C €ro YaCTOTOW. DHEeprust
Y UMITYJIbC (POTOHA.

OTtkpeiTUe u ucciaenoBanue dhortoddpdekra. OnbiTel A. I'. CToneToBa. 3aKOHbI
doToapdekra. YpaBHeHue DiuiHIUTelHa Ay doTo3Pdekra. «KpacHas rpaHuiia»
dboTordexra.

Hasnenue cBeta. OmnbiThl [1. H. Jlebegena.

XUMHUeCcKoe JIeUCTBUE CBeTa.

TexHUUyecKue yCTPOMCTBA W TIpaKTUYeCKoe MNpUMeHeHHe: (HOTO3eMEHT,
doTomaTurk, coiHeyHast 6aTapesi, CBETOHO/I.

LlemoHcmpayuu

®oT03(PheKT Ha yCTaHOBKE C [UHKOBOW MJIACTUHOM.

WccnenoBaHue 3akOHOB BHelliHero GoTosddekTa.

Ceetoauof,.

ConHeuHasi 6aTapes.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OmbiThl Pe3epdopza Mo paccessHUMIO O -UacCTHII.
IlnanerapHas wmopens aroma. Iloctynatel bopa. WM3nyueHue u 1iorjoljeHue
(GOTOHOB TpU Tepexofie aToMa C OJHOTO YPOBHSI SHEPTUM Ha Jpyrou. Buabl
criekTpoB. CrieKTp YPOBHeU 5Hepruy atoMa BOJ0po/a.

BosHoBbIe cBovicTBa yactul]. BonnHel ge bporina. Koprycky/ispHo-Bo/HOBOM
Jlyasnu3M.

CHOHTaHHOe U BBIHYXX/IEHHOE U3JTydyeHue.

TexHWueckue YCTPOMCTBA M NPAKTAUECKOE NPUMEHEHWe: CHeKTpPaJTbHbIN
aHau3 (CeKTPOCKOM), /la3ep, KBAHTOBbIN KOMITbIOTED.



LlemoHcmpayuu

Mopens oneita Pesepdopga.

OmnpepiesieHrie JyIMHBI BOJIHBI J1a3epa.

HabrojeHue TMHeHYaThIX CIIEKTPOB U3/TyUYeHHsl.

Jlasep.

YueHuueckuli 5kcnepumeHm, 1abopamopHbie pabombl

HabsrojeHue iMHeYaToro creKkTpa.

Tema 3. AmomHoe s10po

OKCIepUMeHThI, [I0Ka3bIBaloOIMe CJI0XKHOCTb CTpoeHus sifjpa. OTKpbITUE
pagroakTUBHOCTH.  OmnbITel  Pe3sepdoppa 1o omnpefeneHUr0  COCTaBa
paguoakTUBHOTO wu3nyueHusi. CBoiictBa anbga-, 0OeTa-, TraMMa-U3/TyueHUs.
BivisiHve paju0aKTUBHOCTH Ha )KVBbIe OPraHU3MBbI.

OTKpbITHE TIPOTOHA W HeWTpoHa. HykyioHHasi mMozens simpa ['eiizeHOepra—
WBanenko. 3apsz saapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacriasi. ONeKTPOHHBIA U TIO3UTPOHHBINM OeTa-pacmazs. ['amma-
u3/iyyeHue. 3aKOH paZJMOAaKTUBHOIO pacrnaja.

OHeprus CBsi3U HYK/IOHOB B sifipe. fiepHble cuibl. [JedeKT Macchl sfpa.

ApepHble peakuyy. [lesieHue U CUHTe3 szep.

SnepHplii peakTop. TepmosiiepHbldi cuHTe3. [IpoOseMbl ¥ TT€PCTIEKTHBBI
sIIePHOM SHEPreTUKU. JKOJIOTMYeCKUe acreKThl /IePHOM SHEePreTHUKH.

DneMeHTapHble YyacTullbl. OTKPbITUE MO3UTPOHa.

MeTo/p! Hab/IFOIeHNST M PeTUCTPAI[UH 3/IeMeHTapHBIX YaCTHII.

dyH/1aMeHTa/IbHbIe B3auMo/ielicTBUS. EAUHCTBO (r3nuecKoi KapTUHbI MUpa.

TexHUUecKre yCTPOWCTBA U MPAKTUUYeCKOe TIpUMeHeHue: [03UMeTp, Kamepa
BuibCoHa, sifiepHbIi peakTop, aToMHasi 6om0a.

LlemoHcmpayuu

CuéTurK MOHU3UPYIOIIUX UaCTHILI.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

WccnepnoBaHue TpekoB uacTul] (110 roToBbIM (hoTorpadusim).

Pa3pen 8. D/1eMeHTbI aCTPOHOMMH M acTPO(PU3UKHU

Oranbl pa3BUTUS aCTpOHOMUU. [IpuKiasHOe ¥ MUPOBO33peHYeCcKoe 3HaueHue
aCTPOHOMUM.

Bup 3Bé3gHoro Heba. Co3Be3nus, sipKve 3BE3/bI, TIJIAHETBHI, UX BUAUMOE
JIBUKeHUe.

CosiHeuHas cucrema.

Connue. CosiHeyHass akKTUBHOCTb. MCTOUYHWMK 3Hepruu CosHLI@ U 3BE3[.
3BE3/Ibl, UX OCHOBHbIe XapaKTepUCTUKHU. /lMarpamMma «CrHeKTpaabHbIM K/acC —
CBETUMOCTb». 3BE3/bl TJIABHOM I10C/Ae[j0BaTe/TbHOCTA. 3aBUCHMOCTb «Macca —
CBETUMOCTb» ISl 3BE3/] TJIaBHOW TIOC/Te[0BaTeTbHOCTA. BHyTpeHHee cTpoeHuUe



3B6371. CoBpeMeHHbIe IpejCTaB/leHusl 0 NPOUCXOXKAeHUHd U 3Bosironuy Co/HLa U
3BE3/1. JTarbl )KU3HU 3BE3/.

Mneunsiii [Tyt — Hama Ianaktuka. Ilosnoxkenue u jgBwkeHue CoJiHIla B
lNanaktuke. Turnsl rajakTUk. PaguoranakTvky U KBasapbl. UEpHbIe AbIPEI B fpax
rajlakTHK.

BcenenHas. Pacimpenuve BcenenHol. 3akoH Xa06s1a. Pa3beranue rajiakTuk.
Teopus bosblioro B3peiBa. PesmukToBoe usnyueHue.

MaciurabHasi cTpykTypa BeesnenHoi. MeTtaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Haba00eHust

Habsro/ieHnsi HeBOOPY>KEHHBIM T/1a30M C UCIO/b30BaHUEM KOMITbIOTE@PHBIX
TIPWIOKeHUH f1Jisl oTipe/ie/ieHUsl ToIoKeHUs] HebeCHbIX 00BeKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBbIe c03Be3/iiss CeBepHOro noJyluapusi U spKue 3Bé3/pbl.

Habmonenus B Teneckon JIyHbl, iaHeT, MieuHoro ITyTw.

O0o00m1aromee MOBTOPeHUE

Ponb (u3MKM ¥ acTpOHOMHMHM B SKOHOMHYECKOH, TEeXHOJOTHYeCKOH,
COLIMA/IbHOM U 3TUYECKOM Ccpepax AesaTeJbHOCTH YeslIoBeKa, POjib U MeCTO (PU3UKHU
Y aCTPOHOMUU B COBPEMEHHO!M HayyHOUW KapTHWHEe MUpa, PoJib (M3UUeCcKol Teopuun
B (OpMHpOBaHUU TIpeACTaBlAeHUM O (U3UUeCKOW KapThHe MHpa, MeCcTo
¢bu3MuecKor KapTUHBI MUpa B 00II[eM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX
Tipe/iCTaB/IeHUN O TIPUPOJe.

MexnpeaMeTHbIe CBS3H

W3yuenue Kypca ¢u3uku 6a3oBoro ypoBHsi B 11 kjiacce OCYILIeCTBIISIETCS C
YU4ETOM COJiepKaTe/IbHbIX MEXIPeJMeTHbIX CBfI3el C KypCaMd MaTeMaTHKH,
OuosioTHY, XUMUU, Teorpapuu U TEXHOJIOTUH.

MedsicnpeOmemHble noHsimusi, CBsI3aHHbIE C M3YYEHHMEM METOJ0B Hay4HOIO
MO3HaHWA: fIBJIeHHWe, HayuyHbIM (aKT, rumnores3a, (pusnyeckas BeIMYMHA, 3aKOH,
Teopusi, Hab/roieHre, SKCIIepUMEeHT, MO/le/TUPOBaHKe, MO/ie/Tb, U3MepeHue.

Mamemamuka: pellleHWe CHUCTeMbl ypaBHEHWM, TPUTOHOMETPUUYECKHE
(GYHKLMM: CHHYC, KOCUHYC, TaHT€HC, KOTaHT'eHC, OCHOBHOe TPUTOHOMETPHUUeCKoe
TOXJECTBO, BEKTOPbl M WX MPOEKLMHW Ha OCU KOOPAMWHAT, CJIO)KeHHWe BEeKTODOB,
TIPOM3BOJHBIE 3/IeMEHTAPHBIX (DYHKIWMA, TMPHU3HAKU TI000Us TpPeyroJIbHUKOB,
oripefiesieHUe TUIOA/IN MJIOCKUX (pUryp u o0bEma Tes.

Buonozus: »sneKTpuyeckue SIBJeHUs B JKUBOW TIpUpOZe, KosebaTeslbHbIe
JIBWDKEHUST B )KUBOM TIPUPO/ie, ONTUYECKUE SBJIEHUSI B )KUBOM TPUPO/JE, JeUCTBUE
paZialiy Ha >XKUBbIE OPraHW3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KPUCTa//InUeCcKast CTPYKTypa TBEPbIX
TeJ, MexaHU3Mbl 00pa30BaHUsS KPUCTA/IMUECKON PpeLIETKH, CeKTpabHbIi
aHasms.



Teoepacpusi: marHuTHble TOJOCA 3eM/IM, 3a/ie)Kd MarHUTHBIX PV,
dboToChEMKa 3eMHOM TTOBEPXHOCTH, Mpe/iCKa3aHue 3eM/IeTPsICeHUH.

TexHon02us: JUHWUM 3JIEKTPOIlepe/iay, TeHepaTop IIepeMeHHOr0 TOKa,
3/IeKTpO/IBUTaTeNlb, UHAYKI[MOHHAs Teub, pajap, PaJuONpPUEMHUK, TeeBU30p,
aHTeHHa, TesedoH, CBY-meub, MpOEKIMOHHBIM arapar, BOJOKOHHAs OITHKaQ,
coJiHeuHast OaTapesi.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBI 110
®N3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «@Pu3nKa» Ha YpPOBHe cCpefiiHero o00Iiero
obpa3oBaHus (0a30BBI YPOBEHB) AO/DKHO 00ECTIeUNTh AOCTHKEHHEe ClIeyHOIIUX
JTMYHOCTHBIX, MeTalpeMeTHBIX U MpeIMeTHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToOB.

JINUHOCTHBIE PE3YJIbTATDBI

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUs yueOHOTO rpeaMeTa «Pr3nKa» AO/DKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTH OOyYarolUXCs PYKOBOJACTBOBAThCS
chopMHUpOBaHHOMW BHYTpeHHel T03uljMeli JUYHOCTH, CUCTeMOM 1IeHHOCTHBIX
OpHEeHTAllWii, TIO3UTHUBHBIX  BHYTPEHHUX YyOexaeHuM,
COOTBETCTBYIOLIMX  TPAJWLMOHHBIM  IIeHHOCTSIM  POCCHMCKOro  0O0I1[eCTBa,
paciivpeHre >KM3HEHHOrO OMbiTa W OMNbITa [AeSTeJbHOCTA B  MpoLecce
peasM3aliid OCHOBHBIX HaripaB/€HUM BOCIUTATE/bHOM [1eATe/IbHOCTH, B TOM
yucse B YaCTH:

1) rpa)x1aHCKOr0 BOCIUTAHMS:

cchOopMHPOBAHHOCTH TPAXKJaHCKOH TIO3UIMH 00YyUaroIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUMCKOTO 0011[eCTBa;

NPUHATAE  TPAAWLIMOHHBIX  0OIjeue/loBeueCKMX T'yMaHUCTAYECKUX U
JeMOKpaTU4eCKUX LIeHHOCTel;

TOTOBHOCTb BECTU COBMECTHYIO [leTe/IbHOCTb B WHTepecax TpakZaHCKOTo
o0111ecTBa, yuaCcTBOBaTh B CAMOYTIpaB/ieHMH B 00pa30BaTeIbHOM OpraHU3aliy;

yMeHre B3auMO/IelCTBOBAaTh C COLMATbHBIMU MHCTUTYTaMU B COOTBETCTBUM C
UX (QOYHKIUSIMU U Ha3HaUeHUeM;

TOTOBHOCTh K T'yMaHWTAapPHOW U BOJIOHTEPCKOU [1eATe/IbHOCTY;

2) NaTpUOTUYeCKOro BOCIIUTAHUSA:

c(hopMHUPOBaHHOCTh POCCHUUCKOU rpakJjaHCKOH WUJIeHTUYHOCTH,
MaTpUOTHU3Ma;

1[eHHOCTHOe OTHOIIIeHWe K TOCyZapCTBeHHbIM CHMBOJIaM, [OCTH)KEHUSIM
POCCUHCKHX YUEHBIX B 00/1aCTH (DU3UKHU M TEXHHUKUY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUUECKOT0 MOBe/|eHNS;

CTIOCOOHOCThL OlIeHMBATh CUTYAI[MI0 W TIPUHUMATh OCO3HAHHBIE peIleHws,
OpUEHTUPYSICh Ha MOpPa/IbHO-HPABCTBEHHbIe HOPMBI U 1IEHHOCTH, B TOM UHCJie B
J1esATeJIbHOCTU YUEHOro;

0CO3HaHKe JIMYHOTO BK/1a/la B TIOCTPOEHNEe YCTOHUMBOTO Oy IyIiero;

4) 3cCTeTUYeCKOro BOCIIUTAHMSA:

3CTeTUUYECKOe OTHOILIIEHUe K MUPY, BK/IF0Uasi 3CTETUKY HayYHOTO TBOPUECTBa,
TIPUCYIIETro (PU3NUeCKOM HayKe;



5) TPyAOBOro BOCIIUTAHUSA:

WHTepec K pa3nuyHbiM chepaM TpodeccuoHa/lbHON JesiTeTlbHOCTU, B TOM
YKC/ie CBSI3aHHBIM C (GU3HKON U TEXHUKOM, yMeHHe COBepIlaTh OCO3HAHHBIN BBIOOD
Oyayieit mpodeccuu ¥ peau30BbIBaTh COOCTBEHHbBIE XKMU3HEHHbIE TI/IaHbI;

TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHMIO M caM000pa30BaHUIO B 00/1aCTH
(U3UKY Ha TIPOTSHKEHUU BCEH JKU3HM;

6) 7K0/10rHYeCcKOro BOCIMTAaHUSA:

cchOpMHPOBAHHOCTEL JKOJIOTMUECKON KYJIbTYphl, OCO3HaHWE T[100a/IbHOTO
XapakTepa 3K0JIOTUUeCKHUX MpobJiem;

TJIaHMPOBaHUE U OCYIl[eCTB/IeHUe [IeMCTBUM B OKpY»Karolllel cpejie Ha OCHOBe
3HaHUS 1ie/iell yCTOMUKMBOTO pa3BUTUS Ue/IOBeUeCTRBa;

pacIivpeHye OIbiTa [IeATeTbHOCTH SKOJOTMUYeCKOW HarpaB/eHHOCTH Ha
OCHOBe MUMEOIINXCsl 3HaHUH 110 (PU3LKe;

7) eHHOCTH Hay4YHOT0 MO03HAHUA:

chOpMHPOBAaHHOCTL MMPOBO33PEHMUs], COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (HU3MUECKOW HAYKW;

OCO3HaHWe 1IeHHOCTH HayuyHOM [lesATeJlbHOCTH, TOTOBHOCTh B IIpoiiecce
u3yueHusi (U3MKU  OCYIECTB/JSATb  TPOEKTHYHD UM  MCC/Ie[OBaTeNbCKYIO
JesiTeTbHOCTh UH/IUBUIYATBbHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEpPCa/JIbHbIe yueOHbIe JeiicTBUSA
Bba3oBble jiornuecKue AeiCTBUA:
camocTosATeNbHO  (OpMy/nMpoOBaTh U aKTyalau3upoBaTb  Ipobsemy,
paccMarpuBaTh e€é BCeCTOPOHHE;
OTpefiesisiTh LieJid [leATeNlbHOCTH, 3a/laBaTh MapaMeTpbl M KPUTepPUU UX
JOCTYDKEeHHUS;
BbISIB/ISITh ~ 3dKOHOMEPDHOCTHM U TIPOTHMBOpPEYMs] B  pacCMaTpHBaeMbIX
(U3NYeCKUX SB/IEHUSX;
pa3pabarbiBaTh IJIaH pelieHusi Tpob/ieMbl C YUETOM aHaM3a MUMEOL[UXCs
MaTepHua/bHbIX U HeMaTepra/bHbIX PEeCYpPCOB;
BHOCUTb KOPPEKTHUBHI B IeSITE/IbHOCTD, OLIEHUBaTh COOTBETCTBUE Pe3yJ/IbTaTOB
L[e/15IM, OLIeHUBaTb PUCKY TTOC/Ie[CTBUN [1eATe/TbHOCTH;
KOOD/MHUPOBaTb W  BBIMIOJHATL pabOTy B YCAOBUSX  peasbHOro,
BUPTYa/IbHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMOJelCTBUS;
pa3BUBaTh KpeaTUBHOE MbIIILJIeHHe TIPY PellleHnH )KU3HEeHHBIX Mpo0ieM.
Ba3zoBble ucciejoBaTe/1bCKHe /JeUCTBUA:
B/Ja/leTb HayYHOW TEepPMHHOJIOTHEM, K/IHUYeBbIMU TMOHATHUSMHA U MeTO[aMH
(br3nUeCcKoi HayKH;



B/Ia/IeTh HaBbIKaMHU yueOHO-MCC/IeZloBaTe/TbCKOM U TIPOEKTHOM [lesATeTbHOCTH
B 006/1aCcTV (U3UKU, CTTIOCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TTOMCKY
METO/IOB pellieHus 3afiau (HU3UUeCcKOoro COofep)KaHusl, TTPUMEHEHHI0 pa3/TMuYHbIX
METO/IOB TI03HAHUSI;

BAa/IeTb BUZAMH JIeSTeJIbHOCTU TI0 TIOJNyUeHWI0 HOBOTO 3HAHUS, €ro
WHTepIIpeTaliy, IpeoOpa30BaHUI0 W TPUMEHEHWI0 B PAa3/IMUHBIX y4yeOHBIX
CUTYyal[UsIX, B TOM UHCJIe TIPU CO3/lJaHuK yueOHbIX TTPOeKTOB B 06/1acTul (pU3MKY;

BbISIB/ISITH TIPUUMHHO-C/IE[ICTBEHHBIE CBSI3M M aKTya/M3UpOBaTh 3afauy,
BBbIIBUTATh THUIIOTe3y e€ pellleHus], HaXOJWTb apryMeHThI /i J0oKa3aTe/bCTBa
CBOMX YTBep)KIEeHWUH, 3a/laBaTh TlapaMeTPhbl U KPUTEPUU pellieHus;

aHa/IM3UPOBaTh TIO/lyuyeHHble B XO/le pellleHds 3aJaud pe3y/bTaThl,
KPUTHUYECKU OI|eHWBaThb WX JI0CTOBEPHOCTb, MPOTHO3UPOBATh M3MeHeHHe B HOBBIX
yCJIOBUSIX;

CTaBUTh W (HOPMy/IUpPOBaTh COOCTBEeHHBbIE 3aZlaud B 0Opa3oBaTe/bHOM
JesiTeTbHOCTU, B TOM UMCJIe TIPU U3yueHUU (U3UKY;

JlaBaTh OI|€HKY HOBBIM CUTYallUsIM, OLleHUBaTh PUOOPETEHHBIN OIIbIT;

yMeTh T[1epeHOCUTh 3HaHusA TI0 (U3MKe B TIPAaKTUUeCKyr 00/acThb
)KU3He/lesITe/IbHOCTH;

yMeTb UHTerpUPOBaTh 3HAHUS U3 pa3HbIX MpeIMeTHBIX 00/1acTei;

BBIIBUTATh HOBbIE U/leH, Tpe/ijlaraTh OPUTrMHaIbHbIe TIO/[X0/bl U pelleHus;

CTaBUTH TIPO0/IeMbI U 3a/lauM, AOIyCKAOIINe a/ibTepHAaTUBHBIE PellleHusl.
Pabora c uHopmanmeii:

BJIaZIeTh HaBbIKaMU TO/yueHUs1 MHMOpMaluu (Gr3UUeckoro CoJiep>KaHus U3
VMCTOUHUKOB pa3HbIX TUIIOB, CAMOCTOSITE/TbHO OCYIIeCTB/STh TIOMCK, aHasIu3,
CHCTeMaTH3alui0 ¥ WHTeprpeTalyuio MHPOpPMali Pa3UuYHBIX BUAOB U ¢GopM
TIpe/[CTaB/IeHNSI;

OLIeHHBATh ZI0OCTOBEPHOCTh MH(OPMALIUH;

WCTO/Ib30BaTh  CpeAcTBa  MHGOPMALMOHHBIX W KOMMYHUKAL[MOHHBIX
TeXHOJIOTUMA B PellleHUWM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpraHU3allMOHHBIX
3afau ¢ cobmoseHueM TpeOOBaHMI 3PrOHOMUKH, TeXHUKU 0e301acHOCTH,
TUTHMEeHbl, pecypcocOepe)keHHs, IIPpaBOBbIX M  3TUYECKUX HOPM, HOPM
MH(pOPMaLIMOHHOM 6e30macHOCTY;

Co3/laBaTb TEeKCThl (DU3MUECKOro CO/lep)KaHWsi B pa3/IMUHBIX (opMarax C
y4éTOM Ha3HaueHUs1 MHGOPMAIIMK U 11e/IeBOM ayJUTOPUU, BbIOUpasi ONTUMa/IbHYIO
dbopMy TipeicTaB/IeHUs U BU3yau3allvu.

KoMMyHUKaTHBHbIe YHUBEPCa/IbHbIE yueOHbIe eiiCTBUA:
OCYILIeCTBJISITh 00IIleHe Ha YpoKax (pU3UKK U BO BHEYDPOUHOU /lesITe/TbHOCTH;
pacrno3HaBaTh MPEJINOCbUIKM  KOH(MJIMKTHBIX CUTyallUdi M CMAr4aTh
KOH(JIMKTBI;



Pa3BEPHYTO W JIOTUYHO W3/laraTh CBOKO TOUKY 3peHUsi C HCI0Jb30BaHUEM
SI3bIKOBBIX CPE/ICTB;

TOHMMAaTh W WCII0/Ib30BaTh MPEUMYIeCTBa KOMaHAHOW W WHIWUBHU/Ya/bHOU
paboThI;

BbIOMpAaTh TEMAaTWKy UM METO[bl COBMECTHBIX JeNCTBHM C YUETOM OOIUX
WHTEPECOB U BO3MOXKHOCTEH Ka)XK/[OT0 UieHa KOJUIeKTHBA;

NPUHUMAThb IIeJld  COBMECTHOW  [/leATeNlbHOCTH, OpraHW30BBIBATH W
KOODZWHUPOBAaTh MAEeUCTBUSA I10 €€ [OCTW)KEHUIO: COCTaB/IATh IUIAH JeMCTBHM,
pacripefieifTb pPOJM C YY6TOM MHEHHUM YYaCTHUKOB, OOCYXJaTb pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHWBAaTh KAueCTBO CBOEr0 BK/I3J@ M KaKAOrO YYaCTHUKA KOMaH[bl B
o011l pe3ynbTar 1Mo pa3paboTaHHLIM KPUTEPUSIM;

npe/ylaraTb HOBBIE TIPOEKThI, OLIEHWBaTh WU C TIO3WIUA HOBU3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUECKOW 3HAUMMOCTH;

OCYIL[eCTBJIITh TIO3UTHBHOE CTpPATeTMUecKoe TIOBeleHHe B  Pa3UUHBIX
CUTYAI[USIX, TTPOSIBJIATH TBOPUECTBO U BOOOPaykeHHe, ObITh MHUI[ATUBHBIM.

PerynsiTUBHBbIE YHHBEpPCA/IbHbIE yUeOHbIe JeHCTBUs
CamoopraHusanmsa:

CaMOCTOSITE/IbHO OCYILeCTB/ISITh TO3HABaTebHYIO [leATebHOCTh B 00/acTu
GU3MKM W aCTPOHOMHH, BBISB/IATHL TPOOTEMBbI, CTaBUTb U (POPMYIMPOBAThH
coOCTBEeHHBIE 33/1aUu;

CaMOCTOSATE/IbHO COCTaB/ISATh IJIaH peLIeHUsI PacuéTHbIX M KaueCTBeHHbIX
3ajiau, TUIaH BBITTOJIHEHUS TIPAKTUUYeCKOM paboThl C yUETOM MMEIOIIUXCST PeCypCOB,
CcoOCTBEHHBIX BO3MOXXHOCTEH U TTpeATIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacCIIMPSTh paMKX yueOHOro rpeiMeTa Ha OCHOBe JIMUHBIX TIpe/iouTeH! H;

JleflaTb  OCO3HaHHBIM BbIOOp, aprymMeHTHpOBaTh ero, OpaTb Ha cebs
OTBETCTBEHHOCTH 3a PellleHUE;

OLIeHHBAaThb TTPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh (POPMHUPOBAHUIO W TPOSIBJIEHUIO 3pPyAULIMA B 007acTu
(13K, TIOCTOSIHHO TIOBBIIIATh CBOW 00pa30BaTe/IbHbIN U Ky/IbTYPHbIN YPOBEHb.

CaMOKOHTPO/1b, SMOLIMOHA/IbHBIN UHTE/1/IeKT:

JlaBaThb OI[eHKY HOBBIM CUTYal[{sIM, BHOCUTb KOPPEKTHUBBLI B JeSiTeTbHOCTb,
OLIeHUBaTb COOTBETCTBUE Pe3YJIbTAaTOB Le/ISIM;

BJaZileTh ~ HaBbIKaMM  TI03HaBaTe/JbHOW  pedieKCMM KaK  OCO3HaHUs
COBEpILAaeMbIX JeWCTBUM W MBICJIUTE/bHBIX MPOLECCOB, WX pe3y/JbTaTOB U
OCHOBAHHU;

WCTI0/Tb30BaTh TIPUEMBI PeieKCUU [I/IsT OLIeHKU CUTYyal[iH, BbIOOpa BepHOTO
pelleHus;



yMeTb OIIeHWBaTh PUCKU W CBOEBPEMEHHO IPUHUMATb peIeHUs M0 HUX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W apryMeHTbl [JIPYyTMX TIpU aHa/lu3e pe3yJ/bTaToB
NesITeIbHOCTH;

TIPUHUMATh Ce0si, TOHMUMasi CBOU HeZIOCTaTKH U IOCTOMHCTBA;

NPUHUMATh MOTHMBBI W apryMeHTbl [JIPYyTMX TIpU aHa/lu3e pe3yJ/bTaToB
NesITeIbHOCTH;

TIpU3HaBaTh CBOE TTPABO U TPABO APYTHX HA OIIMOKHU.

B mpoiiecce A0CTHXeHHUS JTMUYHOCTHBIX Pe3y/IbTaTOB OCBOEHHSI TTPOrPaMMBbI
no ¢usmke A/ YpPOBHS cpeAHero o0Oijero oOpa3oBaHWS y 0O0yuarouXcs
COBEPILEHCTBYETCS SMOL[MOHA/TbHBIN VHTEJI/IEKT, TIpe/I0/Iar aroIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUs1, BK/IIOUAIOIIEro CII0COOHOCTh TIOHUMATh CBOE SMOIJMOHAIbHOE
COCTOSIHME, BU/IETh HAIlPAB/IEHUsI PA3BUTHS COOCTBEHHOI 3MOIL[MOHATIBLHOM C(epsl,
OBITH yBEPEHHBLIM B cebe;

CaMOpEery/JMpoBaHMs], BK/IIOUAIOIET0 CAaMOKOHTPOJIb, YMEHHEe TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBeJieHWe, CITOCOOHOCTh  a/aNTHPOBAThCS K
5MOILMOHATbHBIM U3MEHEHUSIM U TIPOSIB/ISTE THOKOCTb, ObITh OTKPLITHIM HOBOMY;

BHYTPEHHEM MOTHUBAL[MH, BK/IHOYAIOLIEN CTpeM/IeHWe K JOCTW)KEHUIO Lie/ii U
ycriexy, OINTHUMHU3M, HMHHULHUATUBHOCTb, yYMEHNE AEI;'ICTBOBHTB nucxogsda M3 CBOHX
BO3MO>KHOCTeM;

IMIIATUH, BK/TFOUAOITe CITIOCOOHOCTh TIOHMMATh MOIL[MOHA/ILHOE COCTOSIHHE
IPYTHX, VUATbIBAaTh €ro TpH OCYI[eCTBJeHUX OOIIeHUs, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKHUBAHHIO;

COIL[MA/IbHBIX HABBIKOB, BK/IFOUAIOIIUX CITOCOOHOCTh BHICTPAUBATh OTHOIIIEHUS
C IPYTHUMH JIFOJbMH, 3a00TUThCS, IIPOSIB/ISTh MHTEPEC U pa3pellaTh KOH(PIUKTHL.

IMPEJIMETHBIE PE3YJ/IBTATHI

K xoniy obyuenusi B 10 Kjacce mpeameTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE /I0/KHBI OTPakaTh CPOPMHUPOBAHHOCTD Y 00YUarOIUXCsl YMEHHI:

J€eMOHCTPUPOBaTh Ha MpHUMepax poJib U MeCTO (PU3MKU B (POpPMUPOBAHUHU
COBPEMEHHOW HAayuyHOU KapTHHbI MMpPA, B pPa3BUTHMHA COBPEMEHHOU TEXHUKU WU
TeXHOJIOTMH, B IPAKTUYECKOU JIesITe/IbHOCTH JTFO/IeH;

YUUTHIBATb TPaHULIbl TPHUMEHEHUs] M3Y4YeHHbIX (U3UUeCKUX Mojesiel:
MaTepuasbHas TOUKa, MHepLMaabHas ChCTeMa OTCYéTa, abCoJIFOTHO TBEpZOe Telo,
W/leajibHbIM Ta3, MOJe/ CTPOEHUs ra3oB, XKUJKOCTEN W TBEDABIX Tesl, TOYEUYHbIU
3JIeKTPUUECKUM 3apsifi PY PellleHnH (PU3NYecKrX 3a/1ay;

pacrio3HaBaTh (pusnueckue siBjieHUs (MPOI[eCChl) U 0OBSICHAThL WX Ha OCHOBE
3aKOHOB MEXaHWKU, MOJIEKY/ISIPHO-KUHETUUECKOW TeOpUM CTPOEeHMsl BellecTBa U



5JIEKTPOJMHAMUKU:  paBHOMEpPHOE U  pPaBHOYCKOPDEHHOe  IPSIMOJIMHENHOe
OBIDKeHWe, CBOOOJHOe TiafieHWe Tesl, [BW)KeHHEe T10 OKPY)KHOCTH, WHEepIUS,
B3auMozelicTBue Tei, quddy3us, 6POyHOBCKOe ABWKeHUe, CTPOeHHe JKUIAKOCTel
Y TBEP/IbIX Tes, u3MeHeHHe 00bhEMa Tesl TIPU HarpeBaHUM (OXJIaXK/IeHHH), TEeTJIOBOe
paBHOBeCHe, WCIapeHWe, KOHJeHCalus, IJlaB/ieHhe, KPUCTa/iM3alusi, KUIleHue,
BJI&)KHOCTb BO3/lyXa, TOBBILIEHKE 1aB/IeHUs ra3a [PU ero HarpeBaHWU B 3aKPbITOM
cocyze, CBsi3b MeXJy IlapamMeTpamMu COCTOSIHUSL rasa B
M30IpoLieccax, 3J1eKTpu3aLus Tes, B3auMOJeNCTBYE 3apsi/0B;

OMUCHIBAaTb MEXAHUUYECKOe [BWXEHHWe, MCMOJb3ys (U3MUecKre BeJTUUMHBI:
KOOpJMHaTa, IyTb, IlepeMellleHhe, CKOPOCTb, YCKOpeHue, Macca Teja, CWiIa,
MMITYJIbC Tejla, KWHeTUYecKasl SHeprusi, ToTeHl[ha/lbHasi SHeprusi, MexaHuueckas
paboTa, MexaHWYecKass MOILHOCTb;, TPH OIMCAHWU T[PABWIbHO TPAKTOBAaTh
bU3NUeCKU CMBIC/T WCIIONb3yeMbIX BeJWUMH, WX O0003HAUeHUS W eJUHHIBI,
HaxoAuThb ()OPMYJibl, CBA3bIBAIOIIME AAHHYIO (DU3NUECKYH0 BEJUUUHY C APYTUMU
BeJIMUMHAMUY;

ONMCHIBAaTh U3yYEHHbIE TeIJIOBble CBOWCTBA TeJl W TelJIOBble SIBJIEHUS,
UCIoNb3ysi (u3rueckre BeIMYUHBL JlaBleHWe Tasa, TeMmIiepaTypa, CpeaHsis
KUHEeTHUYeCKasi SHePTrUsi XaOTUUeCKOro ABMKEeHUS] MOJIeKYJl, CpeflHeKBaJpaTUUHast
CKOPOCTb MOJIEKY/I, KOJMUeCTBO TeIJIOThl, BHYTPEHHsIs SHeprus, pabora rasa,
KO3((QULMEHT TMOJe3HOr0 JeMCTBUS TeIJIOBOrO JBWUraressi; TIPU OINWCAHUU
MpaBWIbHO TPAKTOBaTh (PU3NUECKHUHA CMBIC/T HCMO/Ab3YEeMbIX BEeJIWYMH, WX
o003HaueHUss ¥ eJUHUIbI, HAXOAUTb (OPMYJIbI, CBA3BIBAIOIIME [IAHHYIO
¢bur3UUecKyro BeTMUUHY C APYTUMU Be/TMYUHAM;

OMUCHIBATH M3YUYEHHbIE 3JIEKTPUUYECKe CBOMCTBA BellleCTBa M 3/IeKTPUYeCcKre
siB/IeHUs1 (TIPOLIeCChI), UCTIOMb3Yys (PU3MUecKre BeJUUYUHBI: 3/1eKTPUUeCKUN 3apsif,
3JIeKTpUUECKOe T10J1e, HAaNPsDKEHHOCTD TM0J151, TTOTeHLMas, pa3sHOCTb MOTeHLIUAaJIOB;
MpU  OMNMCAHUM TIPAaBUJIBHO TPAKTOBaTh (DU3MUECKHUNA CMBIC HCIOIb3yeMbIX
Be/IMUMH, WX 0003HaueHWs] W eJWHHIIbI; YKa3biBaTb (POPMYJIbI, CBS3BIBAIOIIME
JaHHy0 (PU3MYeCKyro BeJIMUMHY C APYTMMHU BeJIMUMHaMU;

aHa/IM3UpOBaTh (pU3HMUYeCcKue MPOLIeCChl U SBJEHHUs, UCMOJb3ysl (r3nuecKue
3aKOHBI ¥ TPUHLIUIIBL: 3aKOH BCeMUpHOro tarotenus, I, II u III 3akoHbl HbroTOHA,
3aKOH COXpDaHeHUs] MeXaHWYeCKOW SHepruv, 3aKOH COXpaHeHWs HWMIYJIbCa,
TIPUHLIAN CyTePrO3ULIUM CWJI, TPUHLMIT PaBHOINPAaBUSl WHEPLMAIbHBIX CUCTEM
OTCUéTa, MOJIEKY/JISIDHO-KUHETUUECKYH) TeOpHI0 CTPOEHMsI BellleCTBa, Ia30Bble
3aKOHbI, CBA3b CpeJHel KMHEeTUYeCKOM 3HEepPruu TeIIOBOrO JBW)KEHHS MOJIEKYJT C
abCOTIOTHON TemrepaTypoi, MepBblid 3aKOH T€PMOJWHAMUKH, 3aKOH COXPaHEeHMs
3JIeKTPUYECKOro 3apsiZia, 3akoH KyjioHa, MpyM 3TOM pas/idyarh CJI0BECHYIO
(OpMy/IMPOBKY 3aKOHa, €ro MareMaTHueCcKoe BbIpakeHue W yCJIOBUs (FpaHMLIb,
061aCcTH) IPUMEHUMOCTH;



OOBSICHSITE OCHOBHBIE TIPUHLIAIIBI ~ JEWCTBUSL  MallliH, TPHOOPOB U
TeXHUUYECKUX YCTPOMCTB; pa3/inyaTh yCJOBUS UX Ge30racHOro WCI0/Ib30BaHUs B
TOBCeIHeBHOM >KU3HU;

BBITIOJIHATh 9KCIIEPUMEHTbl [0 MCC/Ie[JOBaHWI0 (DU3MYeCKUX SIBJIEHUA U
TIPOLIECCOB C WCIO/b30BaHWEM TMPSIMbIX W KOCBEHHBIX W3MepeHul, TIpU 3TOM
dbopMynvpoBaTh TpoOsieMy/3ajauyy U TUIOTe3y yueOHOro SKCIIepUMeHTa,
cobupaTth yCTAaHOBKY W3 TIpeJ/IOXKeHHOro 000py/0BaHUsl, TPOBOJAWUTL OMbBIT U
dbopmMyUpoBaTh BBIBO/bI;

OCYIIeCTB/ISATh NIPsIMble Y KOCBeHHbIe M3MepeHUsl (PU3NUeCKUX BeTUUMH, TpH
3TOM BBIOMpaTh ONTHUMAa/IbHBIM CIOCO0 W3MepeHUs M WCII0/b30BaTh W3BECTHBIE
MeTO/Ibl OLIeHKH TIOTPeITHOCTel n3MepeHUl;

WCCNeloBaTh  3aBUCUMOCTA  MeXJy  (U3UUeCKUMHU  BeJIMYMHaMU  C
VCII0/Ib30BaHWEM TIPSIMBIX W3MEDEeHUM, TIPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
(bUKcUpoBaTh pe3yJbTaTbl MOJyYeHHOW 3aBUCHMMOCTH (DU3MYECKHMX BeIUYUH B
BU/le Tab/nil U TPadUKOB, Zie/laTh BLIBO/LI 110 pe3y/bTaTaM UCC/Ie/IOBaHUS;

cobmoaTh mpaBusia 6e30macHOro Tpy/a MpY MPOBeAeHUU WCC/IeZJOBaHUA B
paMKax y4eOHOrO SKCrieprMeHTa, Yy4ueOHO-MCC/ieZloBaTeTbCKOM U TMPOEKTHOU
JesiTe/IbHOCTH C MCIO/Ib30BaHUEM W3MEePUTEeTbHBIX YCTPOMCTB U J1abopaTOPHOTO
obopyoBaHus;

peliaTb pacuyéTHble 3aZaud C $SIBHO 3a/laHHOM (PU3WUYeCKOW MOJerblo,
WCTIO0JTb3YSl (pr3muecKre 3aKOHbI U TIPUHLMITBI, HA OCHOBE aHa/M3a yC/I0BUs 3aauu
BbIOMpaTh (PU3UUECKYIO MO/ie/b, BbIIE/ATh (U3NUeCKWe BeTUUYUHBI U (POPMYJIbI,
HeoOXoJuMbIe /Jii e€ pellieHus], TTPOBOAUTb PACUéThl M OIIeHWBATh PeabHOCThb
TOJTyYeHHOT0 3HaueHus1 ((U3MUeCcKou Be/TMUMHbI;

pelliaTh KaueCTBeHHbIe 3a/laui: BbICTPAUBATh JIOTUUECKU HETIPOTUBOPEUUBYHO
LIE[IOYKY PacCy>XJeHuM C OMOpPOM Ha H3yueHHble 3aKOHbl, 3aKOHOMEDHOCTH U
dbu3rueckue siBJIeHUS;

WCTO/Ib30BaTh  TpPU  pellleHnd  yueOHBIX ~ 3aJad  COBpeMEeHHbIe
MH(OPMal[MOHHbIe TEXHOJIOTUM [Jisl TIOUCKa, CTPYKTYPHUPOBaHUsI, MHTepHpeTalyuu
Y TIpe/ICTaB/IeHUs yueOHOW W Hay4YHO-TIOMY/ISIpHON WHGMOPMAI|H, TI0JTydeHHOU U3
Pa3IMYHbIX UCTOUYHMKOB, KDUTUUECKU aHA/IM3UPOBATh MOTyyaeMyto HH(OpMaL[KIo;

TIPUBO/IUTH TIPUMEPHI BKJIa/la POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-(PU3HUKOB B
pa3BUTHE HayKH, OOBbsSCHeHHe TIPOLeCCOB OKpY’Karoll[ero MHpa, B pa3BUTHe
TeXHUKU U TeXHOJIOTUM;

WCI0/Ib30BaTh TeopeTHUecKue 3HaHusl Mo (r3uKe B MOBCEJHEBHOW >KU3HU
Ansi obecrieueHys 6€30TMaCHOCTH TIPY OOpaIlleHnH C MpubopaMu M TEXHUUeCKUMH
yCTPOMCTBAMH, [I/isl COXPAHEHHUsl 3[0POBbsl U COOIOZIEHUST HOPM 3KO0JIOTUYECKOTO
TOBeIeHUs1 B OKPY Kalollleld cpe/ie;



pabotate B Trpymme C BbIMOJHEHUEM Ppa3/MUHBIX COL[MA/BHBIX POJieH,
TJIAaHUPOBaTh paboTy TpPYIIbI, pal[MOHAIBHO pacTpe/ienisTh 0053aHHOCTU U
TJIAHUPOBAThH ZesiTeIbHOCTb B HECTAH/IaPTHBIX CUTYalLUsiX, a[leKBaTHO OLIeHUBaTh
BKJIaJl KaXX/IOTO M3 YUaCTHUKOB TPYIIITLI B pellleHre pacCMaTpHUBaeMou Mpo0ieMbl.

K xoniy obyuenusi B 11 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE I0/DKHBI OTPaykaTh CPOPMUPOBAHHOCTD ¥ 00YUarOIUXCsl YMEHHI:

JeMOHCTPUPOBaTh Ha TpUMepax pOjb U MecTo ¢GU3UKU B (HOPMUPOBAHUU
COBpeMEHHOW Hay4yHOW KapTWHbI MHpa, B Pa3BUTHU COBPEMEHHON TeXHUKU U
TEXHOJIOTUM, B TPAKTUUECKOW JesiTe/IbHOCTU JIHOJiel, L[eJIOCTHOCTb U e[UHCTBO
(r3nueCcKor KapTUHbI MUPa;

YUWTBHIBaTb TpaHULbl TMPUMEHEHUs] M3yUYeHHbIX (U3NUECKUX MOJerei:
TOUEUHBIN 3/1eKTPUUECKUi 3apsi], Jiyd CBeTa, TOUeUHbIM UCTOYHUK CBETa, sifiepHast
MOJZieJib aTOMa, HYKJOHHasi MoJie/lb aTOMHOTO siipa TPU pelleHu (PU3nYecKux
3a/1ay;

pacrio3HaBaTh (pu3nyeckue siBjieHUs (TIPOLIeCChI) U OOBSACHATH WX Ha OCHOBE
3aKOHOB 3/IEKTPO/IMHAMUKY M KBAaHTOBOM (PM3UKU: 3JIeKTpUUECKasi MPOBOJAUMOCTb,
TEIJI0BOe, CBETOBOE, XMMHYECKOe, MarHUTHOe JEeMCTBUSI TOKa, B3aUMOJENCTBHE
MarHUTOB, 3JIEKTPOMAarHWTHasi WHAYKLWS, [elCTBMe MarHUTHOTO TioJjisg Ha
MPOBOJAHUK C TOKOM M JABWXYIIMMCS 3apsifi, 3/1eKTPOMarHUTHble KosieOaHusi 1
BOJIHBI, TPSIMOJIMHENMHOe pacrpoCTpaHeHue CBeTa, OTpakeHue, MpesoMIeHue,
uHTepdepeHL s, AUPpakUMsg UM TOJspU3alusl CBeTa, [JUCIepCUsi CBeTa,
doTtoanekTpuueckuit 3¢dext (hoTtosddeKT), CBeTOBOe AaBieHNe, BO3HUKHOBEHHE
JIMHeMuUaToro CrekTpa aromMa BOJOpPOJA, eCTeCTBEHHass M MCKYCCTBEHHas
PaIM0aKTUBHOCTh;

OMUCHIBAaTh H3yueHHbIe CBOWCTBa BelllecTBa (3/1eKTpUYeCcKre, MarHUTHbIE,
ONTUUeCKWe,  JJIEKTPUUECKYH0  TPOBOAUMOCTb  pa3/IMUHbIX  Cpell) U
3/IeKTPOMarHuTHbIe siBjieHUs (TIPOLIeCChl), HKCIO/b3ysl (pU3NUecKue BeTUYUHBI:
3JIEKTPUUECKUM 3apsjl, CWjia TOKa, 3JeKTPUYEeCKOoe HarpssKeHue, 3/IeKTpUUYecKoe
COTIPOTHBJIEHUE, Pa3HOCTh MOTEHI[MA/NOB, 3/IeKTPO/BIKYIasi Cuia, paboTa TOKa,
WHAYKLWUS MarHATHOTO TIoJis, cuiaa Awmrepa, cuia JlopeHla, WHIYKTUBHOCTb
KaTyIlIKW, 3HEeprusi 37eKTPUUeCKOr0 W MarHWTHOrO TioJjied, TMepuoj U 4YacToTa
KosiebaHUli B KoJiebaTe/IbHOM KOHType, 3apsii W CWla TOKa B IIpoLjecce
rapMOHUYECKUX 3JIeKTPOMAarHUTHbIX KosieOaHuM, (OKyCHOe PpacCTosiHue W
ONTHYeCKasi CWia JIMH3bI, TIPU OMMCAHWK TPaBUIbHO TPAKTOBaTh (U3NUECKUN
CMBICJI UCTIONb3YyeMbIX BeWYMH, WX 0003HaueHusi W eJUHULIbI, YKa3bIBaTb
dbopMy/ibl, CBsI3bIBAKOIIME [JAHHYH  (PU3UUECKYHO BEJINUUHY C
OPYTUMH BeJIMUMHaMU;

OMUCHIBATb H3yU€HHble KBAHTOBblE SIBJIEHUSI M MPOLECCHI, HCIOb3Ys
(dur3nUeckre BeIUMYUHBL: CKOPOCThb 3/IEKTPOMarHUTHBIX BOJIH, JIMHA BOJIHBI U



4yacToTa CBeTa, SHeprusi U UMMYJ/bC (POTOHA, Mepuo/ noaypacnaja, SHeprus CBsizu
aTOMHBIX si/lep, TIPU OMUCAHUM TIPAaBU/IBLHO TPAKTOBaTh (DU3MUECKUN CMBIC/
WCTIO/Ib3YeMBIX BEJIMUMH, WX 0003HaueHWs W eAWHULIbI, yKa3biBaTb (OPMYJIBI,
CBsI3bIBAIOIME [aHHYI (DU3MUYECKyl0 BeIWUYMHY C [JpPYTMMU BeJIMUMHaMH,
BBIUUCJIATH 3HaUeHUe (PU3NUeCcKor BeJIMUUHBI;

aHa/M3MpoBaTh (M3UUeCKUe TPOLIeCChl U SIBJIEHUS, UCIO0/b3ys (r3ndecKue
3aKOHbI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOC/e[0BaTe/IbHOrO U Mapasiie/ibHOro
CcoeJMHEHUs] TIPOBOJHUKOB, 3aKOH J[[koyns—JleHlla, 3aKOH 3/IeKTPOMarHUTHOMN
VHAYKLWU, 3aKOH MPSIMOJIMHEMHOr0 pacrpoCTpaHeHUsi CBeTa, 3aKOHbI OTpa)kKeHUsI
CBeTa, 3aKOHbI MPeJIOMJ/IEHUs] CBeTa, ypaBHeHWe ODuHIITerHa A1 (HoTo3(ddeKTa,
3aKOH COXpaHeHWsI SHepruM, 3aKOH COXpaHeHUs MMITyJ/ibCa, 3aKOH COXpaHeHUs
5/IEKTPUUECKOT0 3apsifia, 3aKOH COXpaHeHWs MacCOBOTO UMCJa, MOCTy/aTel bopa,
3aKOH paZJM0aKTUBHOIO pacraza, Mpy 3TOM pas3/inuaTh CJI0BECHYIO (POPMYJIMPOBKY
3aKOHa, €ro MaTemMaThueCKoe BbIpaKeHWe U YCIoBUsA (TpaHUIlbl, 006/1acTH)
TIPUMEHUMOCTY;

orpejensaTh HaripaB/AeHHe BeKTOpa UHAYKLIMM MarHUTHOTO M0Jis IPOBOAHUKA
C TOKOM, Cujibl Amriepa v cuiibl JIopeHiia;

CTPOUTh W OIUChIBaTh U300pa’keHHe, CO3[aBaeMoe TIJIOCKUM 3epKajioM,
TOHKOU JIMH30U;

BBITIOJIHATH JKCIIEPUMEHTHI T10 MCC/Ie/JOBaHWI0 (DU3MUEeCKUX SIBJIEHUA U
TIPOLIECCOB C WCIO/b30BaHUEM TMPSMbIX M KOCBEHHBIX WM3MepeHUui: TP 3TOM
dopmympoBath TipobieMy/3afjauy W TUMOTe3y yueOHOro 3KCIIePUMEHTa,
cobupaTh YCTAaHOBKY W3 TIPeJJIOKEHHOr0 000py/A0BaHUs, IPOBOAUTL OIBIT U
dhopMyupoBaTh BLIBO/IbI;

OCYIIEeCTB/ISITh NIPSIMble ¥ KOCBeHHbIe M3MepeHUs (PU3nUeCcKUx BeTUUUH, TpU
3TOM BBIOMpaTh OMTHUMAaJbHBIM COCO6 W3MepeHUs] M UCIIO/Ib30BaTh W3BECTHHIE
MeTO/Ibl OLIEHKU MOTPEIIHOCTeN N3MepeHuH;

UCCNeloBaTh 3aBUCUMOCTA  (PU3MUYECKUX BeJMYMH C MCI0JIb30BaHUEM
MPSIMbIX UW3MEpEeHWl: MpU 5TOM KOHCTPYHMPOBaTh YCTaHOBKY, (PUKCHPOBaTh
pe3y/ibTaThl MOYYeHHON 3aBUCUMOCTH (DU3MUeCKUX BeJWUYMH B BUJe Tabiul] U
rpaduKoB, fe/iaTh BBIBOJBI 10 pe3yJibTaTaM UCC/Ie[0BaHUS;

cobro/jaTh MpaBwia 6e30mMacHOr0 TpYy/a MpU TPOBeIeHUM HCC/IeZloBaHUMN B
paMKax y4yeOHOro »JKCrepuMeHTa, yueOHO-UCC/Ie/[0BaTeNIbCKOW U MPOEKTHOM
JesiTeTbHOCTH C UCII0/Ib30BaHUEM W3MEPUTEeTbHBIX YCTPOMCTB U 71ab0paTOPHOTO
o0opy/1oBaHus;

peliaTb pacuéTHble 3aZaud C $SIBHO 3a/laHHOM (PM3WUYeCKOW MOJerblo,
VCTOJTb3Y$l (pr3MUecKre 3aKOHbI U MPHHLMITBI, Ha OCHOBE aHa/M3a yC/I0BHUs 3aauun
BbIOMpaTh (PU3NUYECKYI0 MOZie/ib, BhIAeNSTh (PU3ndeckre BeJIMUMHBI U (OPMYJIBI,



HeoOXoJuMble [/1s1 eé pelleHus, MPOBOJUTh PacuéThl M OIleHWBaTh PeajbHOCTb
TI0/Ty4eHHOTO 3HaueHUsl (PU3ndecKoi Be/TMUMHbI;

pelllaTh KaueCTBeHHbIe 3a/laui: BbICTPAUBATh JIOTUUECKU HEIPOTUBOPEUHBYIO
1[e[IOYKY PacCy>K/leHul C OIOpOM Ha HW3yueHHble 3aKOHbl, 3aKOHOMEPHOCTH U
bu3uUeckue siB/IeHNS;

WCTO/b30BaTh  TIPU  pellleHuHM  yueOHBIX  3aJjau  COBpEMEHHbIe
MH(MOpMaI[MOHHbIe TEeXHOJIOTUM ISl TIOUCKa, CTPYKTYPHUPOBaHUsI, WHTepHpeTaliu
Y TIpe/ICTaB/IeHus yueOHOM ¥ Hay4HO-TIOMNY/IAPHOU MH(MOPMaIUH, TI0JTyUeHHOU U3
pa3MYHbIX UCTOUYHWUKOB, KDUTUUECKU aHa/IM3UPOBAaTh MOTyuaeMyto HH(OopMal[uio;

OOBSICHTH TIPUHLIUIBI  JIeHCTBUS MallliH, TIPUOOPOB M TeXHUYECKUX
YCTPOMCTB, pa3nuuaTh YCIOBUS WX 0€30TacHOTr0 MCTO/b30BaHUS B TIOBCEJHEBHOM
YKU3HU;

TIPUBO/JUTH TIPUMEpPHI BK/Ia/la POCCHMCKUX U 3apYOEXKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE ITPOL[eCCOB OKPY’KAloIlero MHpa, B pa3BUTHE
TeXHUKU U TeXHOJIOTU;

WCII0/Ib30BaTh TeopeTHUeckKre 3HaHUs Mo (GH3uKe B IMOBCEJHEBHOW >KU3HU
I7ist obecrieueHus1 0e30MaCHOCTH MPH O0Opall[eHuH ¢ MprbopaMu U TeXHUUeCKUMH
YCTPOMCTBAMU, [JJisI COXpaHEHUs 3/I0POBbsS U COOJIO/IEHNST HOPM 3KOJIOTHUYEeCKOT0
TIOBe/IEHUs1 B OKPY Karolllel cpejie;

paboTaTh B TpyIlie C BBITIOJIHEHWEM pa3/IMUHBIX COI[MATbHBIX POJIeH,
TJIAaHUPOBaTh paboTy TPYIIbI, pal[MOHAIBHO pacTpefieNisTh 0053aHHOCTU U
TIJIAHUPOBATh JIeITe/IbHOCTb B HEeCTaHAAPTHBIX CUTYalMsX, afleKBaTHO OL€HUBATh
BKJIaJl KaXX/IOTO U3 YUaCTHUKOB T'PYIIIbI B pellieHre pacCMaTpruBaeMoi Ipo0ieMbl.



TEMATHUYECKOE IVNTAHUPOBAHUWE

10 KJ/IACC
Ko/mmuecTBo yacos JJIEKTPOHHbIE
HaumeHoBaHue pa3/e/ioB U TeM (tqudpoBsbie)
Ne n/m Kourposbhbie | ITpakTHyeckue
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3NKA 1 METO/1bI HAYUYHOTI'O ITO3HAHUA
1.1 PUsnKa U MeToibl HAYYHOT'0 MTO3HAHUS 2 Bubmaotexa IOK
' A o https://m.edsoo.ru/7f41bf72
Wtoro no pasgeny 2
Pazgen 2. MEXAHUKA
bubmoreka IIOK
21 Kuremarika > https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.2 HAnrammka 7 https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
2.3 3aKOHbI COXPaHEeHUsI B MeXaHUKe 6 1 1 hits://m.edsoo.rw/7f41bE72
Wroro 1o paspeny 18
Paszpen 3. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJVNHAMMKA
31 OCHOBBI MOJIEKY/IIPHO-KUHETHYECKOU 9 1 Bbubmoteka LIOK
) Teopuu https://m.edsoo.ru/7f41bf72
bubmiorteka LJOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BellleCTBa. 5 bubmuoreka LIOK

@®a30Bble nepexo/bl

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




Nroro no paspeny

24

Paspen 4. 3JIEKTPOIVNHAMMUKA

bubmmoreka IIOK
4.1 IMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4 [TocToOsIHHBIN 371€KTprUYeCcKuii TOK. TOKM B 12 Bbubmoreka LIOK
' Pas/IMUHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wroro no paspeny 22
Pe3epBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68




11 KJIACC

KoiunuyecTBO yacos JJIEKTPOHHBIe
HaumeHoBaHMe pa3/ie/ioB U TeM (yudposbie)
Ne n/nn KontponbHbie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
paboTsI padoThI
pecypchbl
Pazpen 1. JIEKTPOJUHAMMUKA
11 MarnuTtHoe noJsie. D7eKTpOMarHiuTHast 1 1 3 bubmuoreka LIOK
' WHYKIHST https://m.edsoo.ru/7f41c97¢c
Nroro no paspeny 11
Paszpen 2. KOJIEBAHUSA 11 BOJ/THBI
21 MexaHU4YeCKue U 3JIeKTPOMarHuTHbIe 9 1 bubmmoreka LIOK
' KoJie6aHust https://m.edsoo.ru/7f41c97¢c
99 MexaHuueckue U 3/1eKTpOMarHUTHbIe 5 1 Bbubmoteka LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bubmmoreka IIOK
2.3 Onika 10 3 https://m.edsoo.ru/7f41c97c
Nroro no paspeny 24

Pasaen 3. OCHOBBI CIIEITMAJ/TbHOM TEOPUY OTHOCUTE/JIbHOCTH

31 OCHOBBI CcrieliuasbHOW TeOPUHA 4 1 Bbubmoteka LIOK
' OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pasgeny 4
Pazgen 4. KBAHTOBAS ®U3NKA
. bubmioreka LJOK
4.1 DJieMeHThbl KBAaHTOBOW OMTHUKH 6 hitps://m.edsoo.ru/7fA1c97c
4.2 CrpoeHue aToMa 4 bubmoteka LJOK




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

4.3

ATOMHOe s7po

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

Uroro no pasgeny

15

Paspen 5. 3JIEMEHTBI ACTPOHOMMU 1 ACTPOPU3UKH

5.1 OneMeHTbl aCTDOHOMUU U aCTPO(PU3UKHU 7 ﬁ:fi;ifg;gﬁ/lé (41097
Wtoro no pasgeny 7
Pa3zgen 6. OBOBIIAROIIEE ITIOBTOPEHUE

6.1 O6o0r1atoliee MOBTOPeHHE 4 53:5;;?5;;525 £41c97c
Wtoro no pasgeny 4
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68







IIOYPOYHOE IVTAHNPOBAHUE

10 KJ/IACC
Ko/mmuecTBo yacos JJIeKTPOHHbIE
No arTa udpoBLIe
Tema ypoka KonTposibHublie | IIpakTHueckue A p
n/n Bcero u3yueHusi | obOpa3oBaTe/bHbIe
paboThI padoThI
pecypchl
®du3nKa — Hayka 0 IIpupoze.
1 Hayunsie MeTZ bl HOEHEFHI/'?H 1 Bubmmorexa [JOK
y a https://m.edsoo.ru/ff0c32e2
OKpY>Karo1lero Mvpa
Posb 1 MecTO GU3MKY B

) (hopmMupOBaHUM COBpeMEHHOMU 1 bubmorteka [JOK
Hay4HOM KapTHUHbI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUUeCKOU J1eATe/TbHOCTH JIFoZei
MexaHWUeCcKoe JBWKEeHHe.

3 OTHOCUTENTBHOCTh MEXaHUYECKOTO 1 Bubmmoreka LIOK
JBwkenus. [lepemellienre, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe MpsIMOJIMHEHOe 1 Bubmuoreka LIOK
JIBU)KEHHE https://m.edsoo.ru/ff0c3620

c PaBHOYCKOpEHHOe MpsIMOJIMHEeHOe 1 bubmoreka [JOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOosiHOe TajieHne. Y CKOpeHre 1 bubmoteka [JOK
CBOOO/THOTO TIaJIeHUS https://m.edsoo.ru/ff0c39cc
KpuBoJsivHeliHOe ABUKeHUe.

7 [IBr>KeHHe MaTepyUaTbHOM TOUKHU 10 1 Bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHLMIT OTHOCHUTe/ILHOCTH ['anves. 1 bubmoreka LIOK




VHeprjyanbHble CUCTEMBI OTCYeTa.
[TepBoiii 3akoH HetoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. IIpuHomn

9 CyTeprno3uLuu cui. Bropoii 3akoH Bubmiorexa OK
yrep H ) p . https://m.edsoo.ru/ff0c3be8
HeloToHa /7151 MaTepuanbHON TOUKH

10 Tpetuii 3akoH HbroToHa A/151 bubnuoreka LJOK
MaTepUasbHbIX TOUeK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMHUPHOTO TsiroTeHus. Cuna

11 TspKeCTH. [IepBas KocMuyeckas Bubmiorexa IOK

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

12 Cuna ynpyroctu. 3akoH I'yka. Bec BubmioTeka LIOK
Tesa https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KoagduupyeHTt TpeHus.

13 Cuna CEH OTI/IBJIeI-chI/Iq:I r? 15 BI/IS(GHI/II/I Bubmiorexa IOK

P P A https://m.edsoo.ru/ff0c3f76
Tesa B XKUJAKOCTU WIU rase
[TocTymnaTenbHOE U BpalljaTe/ibHOe

14 JIBIDKeHHe abCOJTFIOTHO TBEPZOTO Tea. bubmoreka [JOK
MowmeHT cusel. [1neuo cusel. Y cioBust https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPZIOIO TeJla
VmMnyibc MaTepyanbHOW TOUKH,

15 CUCTeMbl MaTepUa/bHbIX TOUEK. Bubmoteka LIOK
Nmnynbc cunbl. 3aKOH COXpaHeHUs https://m.edsoo.ru/ff0c43d6
UMIyJ/ibCa. PeakTUBHOE IBI)KeHUe
PaboTa ¥ MOIIJHOCTb CHJIBI.

16 KuneTtnueckast sHeprusi MaTepuaabHOU bubmmoreka [JOK
ToukH. TeopeMa 006 U3MeHEHUH https://m.edsoo.ru/ff0c4502
KMHeTUYeCKON SHepruu

17 [ToreHLManbHas 3Heprus. bubmoreka [JOK




[ToTeH1abHasE SHepPIrus yrpyro
ZleopMUPOBAHHOM MPY>KUHBI.
[MoreH1ManbHast SHEPrysi Tesia BOIM3U
TI0BEPXHOCTU 3eMJ/I1

https://m.edsoo.ru/ff0c461a

18

[ToTeHIMa/bHBIE ¥ HETIOTEHIHA/IbHBIE
cunbl. CBsA3b pabOTHI
HETIOTeHITMATbHBIX CHJI C U3MEHEHHUEM
MeXaHUYeCKOU SHePTUM CUCTEMBI TeJ.
3aKOH COXpaHeHHs MeXaHU4YeCKOM
SHepruu

bubmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopatopHasi paboTa
«MccmemoBanue CBsi3u paboThI CHJIBI C
H3MeHeHHeM MeXaHUUeCKOW SHepruu
TeJla Ha IPUMepe PacTsHKeHHUsT
PE3UHOBOTO JKI'yTax»

20

KoHTtposnrHast paboTa o Teme
«Kunemaruka. /luHamMuKa. 3aKOHbI
COXpaHeHUsI B MeXaHUKe»

bubmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHbBIE TIOJIOXKEeHHUsT MOJIEKYJISIPHO-
KUHEeTHYeCcKou Teopud. bpoyHoBCKoe
nBwkenue. quddysus

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

22

Xapakrep ABWKEHUS U
B3aMMO/|eMCTBUS YaCTHL] BelllecTBa.
Mogenu cTpoeHus1 Ta30B, XUAKOCTeN
U TBEPBIX Tes

23

Macca mosnekyJ1. Komvuectso
BellectBa. [locrosiHHas ABorazpo

24

TenyioBoe paBHOBecue. Temneparypa
U eé usMmepenue. Illkana remmneparyp




Lenbcus

WNneanbHpiii ra3 B MKT. OcHoBHOe

bubmoreka LJOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbcomtoTHasi TeMriepaTtypa Kak Mepa

%6 CpeiHel KWHeTUUYeCKOW SHepruu bubmoreka [JOK
JBWXKEHUs MOJIeKyJ/l. Y paBHeHue https://m.edsoo.ru/ff0c511e
MenpeneeBa-KnanerpoHna

27 3akoH [anbToHa. ['a30BbIe 3aKOHBI
JlabopatopHasi paboTa

78 «MccnenoBaHve 3aBUCMMOCTH MeXY
rapamMeTpamMu COCTOSIHUS
paspeskeHHOro rasa»

79 N3oriporieccel B ueasbHOM rase U ux bubmoreka [JOK
rpauueckoe rpejcTaB/eHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs1 sHeprus
TePMOJVHAMUUECKOW CUCTeMbI U

30 croco0bl eé n3meHeHust. KomuecTBo BubmoTeka LIOK
TEeTIOThI ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
5Heprusi 0HOaTOMHOI'0 UZleaIbHOTO
rasa

31 Bupp! Terionepesauu Bubmiorexa IOK

https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEII08MKOCTh BelljecTsa.
32 KonmyecTBo TersioTel Ipu Bubmaorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teryionepesave. AarabaTHBIN Mporecc

33 [TepBbIi1 3aKOH TEPMOJAUHAMUKHU U €r0 bubnuorteka LJOK
[IpUMeHeHHe K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobGpaTrMoCTh MpOIieccoB B bubmoreka LJOK




npupojie. Bropoii 3aKkoH
TepPMOJUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunumn pevicteus u KI1/I Tennosomn

bubmoreka LJOK

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

36 [ukn KapHo u ero KIT/I

37 OKosiornyeckuie pobeMbl
Ter/I03HepreTUKU

38 O6ob6maronuii ypok «MoJieKyasipHasi bubmmoreka [JOK
(usrka. OCHOBBI TEPMOIUHAMUKN» https://m.edsoo.ru/ff0c6938
KonTtposnbHast paboTa o Teme

39 «MonekysipHasi hpu3rka. OCHOBBI Bubmorexa [IOK

/AP ) https://m.edsoo.ru/ff0c6a50
TepMOJVUHAMUKU»

40 [Tapoobpa3oBaHue ¥ KOH/eHCaIHsl. bubmoreka LJOK
VcriapeHue U KUIeHue https://m.edsoo.ru/ff0c63b6
A6contoTHasi U OTHOCUTe TbHAs

41 BJI&)KHOCTh BO3/yxa. HacklljeHHbI Bubmorexa IOK

AYXa. m https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpucramiiueckue u

42 amopgHble Tena. AHU30TPOIUS BubmioTeka LIOK
CBOMCTB KpUCTa/UIOB. JKuikue https://m.edsoo.ru/ff0c65f0
KpucTtaiabl. CoBpeMeHHble MaTeprasibl
[1naBneHve U KpUCTa//IA3ALIUS.

43 Y penvHas TeruioTa riaB/eHUs Bubmorexa IOK

A ' https://m.edsoo.ru/ff0c6708
Cyb6mMariys
bubmoreka [JOK
44 YpaBHeHMe TeryioBoro HanaHca
PaBHeHHe TerIoBor f1af https://m.edsoo.ru/ff0c6820
45 OnexTpu3alys Tes. D/1eKTpuUeCcKui bubmoreka [JOK

3apsz. [lBa Buzia 3/1eKTpUUYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsioB

[TpoBOAHUKMY, IU3TEKTPUKU U

bubmoreka LIOK

4 o) OBO . 3aKOH CcOoxXpaHe
6 TO/yTpOBOAHHKM. SAKOH COXPaHEHUA https://m.edsoo.ru/ff0c6bcc
371eKTPUUECKOro 3apsijia
B3auMogeiicTBure 3apsi0B. 3aKOH
47 KymnoHa. ToueuHsIN 3/IeKTPUYECKUN Enbmorexa LOK
y ) p https://m.edsoo.ru/ff0c6ce4
3aps,
HarnpspkéHHOCTD 371eKTPUYeCcKoro
48 niosis. [IpyHLMI CyTieprnosyuLvu bubmoreka LIOK
371eKTpUYeCcKux noJied. JInnum https://m.edsoo.ru/ff0c6df2
HarnpsyKEHHOCTU
PaboTa CuT 371eKTpOCTaTUUeCKOTo
49 nond. Iloreniman. Pa3HocTts Bubmotexa LIOK
' Har. https://m.edsoo.ru/ff0c6£00
TOTEeHLUaI0B
ITpoBOIHUKY U TUDIEKTPUKU B
50 aleeKT '[;CTaTI/Iqe'Z(L?KOM HO[J)Ie Bubmiorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
dranekTpuyeckasi TPOHULAEMOCTh
bubmorteka [JOK
51 D1eKTpoéMKoCTh. KoHaeHcaTo
/IEKTPOEMKOCTD HAEHCATOp https://m.edsoo.ru/ff0c7126
OJIEKTPOEMKOCTh MI0CKOTO
52 KOHZIeHCcaTopa. DHeprus 3apsKeHHOr o Bubmorexa LOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/jleHCcaTopa
c3 JlabopaTopHas paborta "Vi3mepeHue
371eKTPOEMKOCTH KOH/ZleHcaTopa"
[IpuHLMI eMCTBUA U IPUMEHEeHHe
c4 KOH/IEHCaTOPOB, KOMMPOBA/ILHOT'O

amrapata, CTpyWHOTr0 IpUHTepa.
OnekTpocTaTUyecKas 3aluTa.




3a3emMieHHe 371eKTporprubopoB

55

OneKTpuuecKuii TOK, YCI0BHUS ero
cyiecTBoBaHus1. [T0CTOSHHBIN TOK.
Cua Toka. HamnpsokeHue.
Cornporusienue. 3akoH Oma s
y4JacTka Lienu

56

[MTocnenoBarenbHOe, MapasuienbHOe,
CMelllaHHOe COeIMHEHHE
MIPOBOAHUKOB. JTabopaTopHas paboTa
«/3yueHre cMelIaHHOTO COeIMHEHMUSI
Pe3uCTOpOB»

0.5

bubmiorteka LJOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIIIHOCTb 37IEKTPUUYECKOTO
TOKa. 3aKoH [IxoyJis-JIeHna

bubmorteka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /17151 TOTHOM (3aMKHYTOM)
3/1eKTpUUecKol Lerny. Kopotkoe
3ambIkaHue. JlaboparopHast paboTa
«M3mepenvie 3/]C UCTOUHMKA TOKA U
€ro BHYTPeHHero COMpOTUB/IEHHUS»

0.5

bubmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

O/IeKTPOHHAs TTPOBOJMMOCTb TBEP/bIX
MeTaJslJIOB. 3aBUCHMOCTD
COTNPOTHUBJIEHUSI METAJI/IOB OT
TeMrepaTypbl. CBepXIIpOBOAUMOCTD

60

OneKTpUUYeCKUil TOK B BaKyyMe.
CBOMCTBA 3/IEKTPOHHBIX [TyYKOB

61

[Tos1ynipOBOIHHKY, UX COOCTBEHHAs U
MpUMeCHasi POBOJUMOCTb. CBOMCTBA
p—n-niepexoza. [TomynpoBoAHKKOBBIE
MpUOOPEI

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




OneKTpUUYeCcKUil TOK B pacTBOpax 1

62 pacriaBax 3JIeKTPOIUTOB. 1 Bubmoteka LIOK
OJIEKTPOJIUTUYECKas AUCCOLALIUSL. https://m.edsoo.ru/ff0c82ba
OJIEKTPOJIU3
OneKTpUuYeCcKU TOK B rasax.

63 CamocToATeNbHbINA U 1 Bubmoteka LIOK
HeCaMOCTOSITe/IbHbIN pa3psiz. MosHus. https://m.edsoo.ru/ff0c84ae
Ilna3ma
OnekTpruueckue MpubOpsI U

64 YCTPOMCTBA U UX NPaKTUUYeCKoe 1 Bbubmoteka LIOK
rpuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
Ge3omacHoCcTH

65 O06o01aromuii ypok 1 bubmoreka LJOK
«DJIeKTpOAUHAMHUKa» https://m.edsoo.ru/ff0c88be
KoHntposnbHast paboTa o Teme

66 «3Onekrpocrartvka. [TocTossHHbIN 1 Bbubmoteka LIOK
37eKTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3MUHBIX Cpefax»

67 Pe3epBHbii1 ypok. KoHTpo/IBHAsS 1 bubmoteka LIOK
pabora 1o Teme "DJIeKTPOAUMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIN ypok. O600IIarOIIHMM YPOK 1 bubnuoreka LIOK
no temam 10 Knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME




11 KJIACC

KonunuecTBo yacos JJIeKTPOHHbIE
o
:/11 Tema ypoka Bcero Kontponbueie | TpakTuyeckue ﬂ:;‘-laEHl/lﬂ ](-)lg]()i;l;(::;fejlbﬂble
padoThI paboThI pecypeer
[TocTosIHHBIE MarHUTBI U UX

1 B3auUMOZelCcTBHMe. MarHUTHOe Tosie. 1 bubmoreka LJOK
BekTop MarHuTHOM MHAYKLMK. JIuHUM https://m.edsoo.ru/ff0c9778
MarHuTHOM UHAYKLUU
MarHuTHoOe 1oJie MPOBOJHUKA C

5 TOKOM. OTBIT DpcTesa. 1 bubmoreka [JOK
B3auMogelicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHast pabora «/3yueHue 1 1 BubmoTeka LIOK
MarHUTHOTO T0JI KaTyIUKU C TOKOM» https://m.edsoo.ru/ff0c98fe
[eiicTBe MarHUTHOTO M0JIS Ha
MPOBOJHUK C TOKOM. Cusa Amriepa.

4 JlabopaTopHasi pabota { 1 bubmmoreka [JOK
«WccnenoBanue felicTBus https://m.edsoo.ru/ff0c9ac0
MIOCTOSTHHOT'O MarH1Ta Ha PaMKy C
TOKOM»

[leiicTBe MarHUTHOTO IOJIS Ha

c JBWKYIYIOCS 3apsDKeHHYIO YaCTULLY. 1 Bbubmioreka LIOK
Cuna Jlopentja. PaboTa cusbi https://m.edsoo.ru/ff0c9df4
JlopeHna
OnekTpoMarHuTHas MHAYKLMS. [ToTok

6 BEeKTOpa MarHUTHOM MHAYKUMU. S[1C 1

WHJYKUWUU. 3aKOH 3/7IeKTPOMarHuTHOM




vHAykuun Papages

JlaboparopHast paboTa
«ccnenoBanue sIBleHUsS
3/1eKTPOMAarHUTHOW UHAYKLAN»

bubmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTE. fIBNIeHue
caMouHAYKUMU. 3C caMOMHIYKLUH.
OHeprusi MarHUTHOTO MO0JISI KaTYLLIKK C
TOKOM. DJIEKTPOMarHUTHOE T10/1e

bubmioreka LIOK
https://m.edsoo.ru/ff0ca600

TexHUUecKre yCTPOUCTBA U UX
NIpYMeHeHNe: TIOCTOSIHHbIe MarHUTHI,
3/IEKTPOMAarHuThbI, 1eKTPO/IBUraTe b,
YCKOPUTe/IH 3/1eMeHTapHbIX YaCTHL,
VH/IYKLMOHHAs 1leub

10

O6o0611jaro1ui ypok «MarHuTHoe
nosie. DJIEKTPOMArHUTHAsT UHAYKLMSD»

bubmioreka [JOK
https://m.edsoo.ru/ff0cab82

11

KoHTposibHast paboTa 1o Teme
«MarsuTHoe 1ose.
ODeKTpOMarHUTHast UHIYKLUSI»

bubmioreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00O/jHbIE MEXaHUUECKHE
KonebaHus1. "'apMoHrUueckre
KosiebaHMs. YpaBHeHMe
rapMOHHMUECKUX KoeOaHHH.
[IpeBpaitienue sHepruv

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

13

JlabopaTopHast paboTa
«/ccnemoBanre 3aBUCUMOCTH
Tieprozia Majibix KosiebaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTH U MaCChl Tpy3a»




14

KonebaTenbHblii KOHTYp. CBOOOHBIE

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




JJIEKTPOMAI'HUTHEIE KoJiebaHus B
naeajibHOM KojiebaTeIbHOM KOHTYpe€.
Amnanorus MeXAy MeXaHNYeCKMMHU U
3JIEKTPOMAI'HUTHBIMH KoJ1e0aHUsAMHU

15

®opmysna TomcoHa. 3aKOH
COXpaHeHHsl SHePrUU B U/leaTlbHOM
KosiebaTeslbHOM KOHTYpe

bubmioreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[MpezicTaB/ieHye O 3aTyXaroOIINUX
KosiebaHusx. BhIHYX/IeHHbIe
MexaHU4ecKue KosebaHus. Pe3oHaHcC.
BbIHYKI€HHBIE 3/IeKTPOMarHUTHBIE
KoJiebaHus

bubmioreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHbIM TOK. CHHYCOUAA/TBHBIN
riepeMeHHbIM TOK. MOIIHOCTh
TepeMeHHOr 0 ToKa. AMITIMTYIHOe U
JeMCTBYIOLLlee 3HaUeHUe CUJIbI TOKa U
HaTpsKeHUsI

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

18

Tpancgopmarop. [Ipor3BojcTBo,
niepeZiaua v rnotpebeHre
3/1eKTPUYECKOM IHeprun

19

YCTponCTBO ¥ pakTUUeCKoe
TIpUMeHeHHe 3/1eKTPUYeCcKOro 3BOHKa,
reHeparopa IepeMeHHOr'0 TOKa,
JIMHUM 3/1eKTporepesay

bubmoreka LJOK
https://m.edsoo.ru/ff0cc324

20

JKO0JIornyeckKye pyucku Ipu
IIPOM3BO/CTBE 3/IeKTPO3HEPIUH.
Kynbrypa ncrons3oBanus
3/1eKTPO3HEPIUU B NTOBCEAHEBHOU
JKU3HU




MexaHUUeCKHe BOJHBI, YCIOBHUS
pacnipoctpaHenusi. [Tepuoj. CKopocThb

Bbubmoteka LIOK

21
pacripoCTpaHeHUs U [jIMHa BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHblie ¥ POJOJIbHbIE BOHbI
29 3ByK. CKOpOCTb 3ByKa. 'DOMKOCTB bubmioreka LIOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMarHUTHbBIE BOJTHBI, UX
23 CBO¥CTBa U cKopocTk. [1lkana Bubmorexa OK
P ’ https://m.edsoo.ru/ffOccfe0
371eKTPOMarHUTHBIX BOJIH
[IpuHLMIIBI paiiOCBA3U U
24 TeJieBUJeHUs. Pa3BuTue cpeicTs
cBa3u. Paguosnokauus
95 KonTtposbHast pabora «Kosnebanus u Bbubmioreka LIOK
BOJTHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimosiMHeltHOe pacrpoCcTpaHeHue
%6 CBeTa B OZJHOPOZHOM cpejie. bubmuoreka LIOK
ToueyHbIN UCTOYHUK CBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI OTPa’KeHUs
27 ceeta. [TocTpoeHue n3obpaxxeHuii B Bubmmorexa [JOK
) P P https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKajie
IIpenomiienue ceeta. ITosHOe
)8 BHYTpPeHHee oTpakeHue. [IpesenbHbIN Bbubmioreka LIOK
yI'0J1 II0/IHOI'0 BHYTPEHHET 0 https://m.edsoo.ru/ff0cd7{6
OTpa’KeHHsI
79 JlabopaTopHas pabora «/3mepeHue bubnuoreka LIOK
roKasaTeJis IpeIOMJIeHUs CTeKJ1a» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [TocTpoeHne n300paykeHUH B bubmioreka [JOK




nuH3e. PopMyJsia TOHKOM JIMH3BI.
YBenmmueHue JTMH3bI

https://m.edsoo.ru/ff0cddle

JlabopaTopHast paboTa

31 «/ccnenoBaHye CBONCTB
1300paXeHUH B JIMH3aX»
Hucnepcus cBeta. Cl0XXHBIM COCTaB
3 6esoro ceeta. LIBet. JTabopaTopHas
pabota «HabsroeHue aucriepcuu
CBeTa»
33 Nurepdepenuus ceeta. Judpakius bubmoreka LJOK
ceTa. JJudpakijoHHas peléTka https://m.edsoo.ru/ffOced22
34 ITonepe4yHOCTb CBETOBBIX BOJIH. Bubmoteka LIOK
[Tonspusaius ceeta https://m.edsoo.ru/ff0cf02e
35 OnTruyeckrie TpUOOPHI M YCTPOKCTBA U
yc/ioBUs UX 6e301acHOro NpuMeHeHust
['paHuLIbI TPUMEHUMOCTH
36 KJ/IaCCUYeCKOW MexaHukKu. [locTynaTel bubmoreka LJOK
crieLliua/IbHOM Teopur https://m.edsoo.ru/ff0cf862
OTHOCHUTE/IbHOCTU
OTHOCHTENBHOCTh OHOBPEMEHHOCTH.
37 3ame/iyieHe BpeMeHU U COKpalljeHre Bubmorexa OK
7 P batq https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHeprus U UMIYJIbC PeIsITUBUCTCKON
38 yactuLpbl. CBsI3b MacChl C SHEPTUEN U Bubmmorexa OK
Hel P https://m.edsoo.ru/ff0cfc68
VIMITY/IbCOM. DHePrus MoKos
KonTponbHast pabota «OrTHKa.
. Bubmoteka LIOK
39 OcCHOBBI crierjuasbHOU TeOpUUn

OTHOCHUTE/IbBHOCTH»

https://m.edsoo.ru/ff0cf6f0




®otoHbl. ®opmyna I1naHka. DHeprus

bubmioreka LIOK

40
Y UMMYJILC GOTOHA https://m.edsoo.ru/ff0cfe16
OTKpbITHE U UCC/IeJOBaHKe Eub ITOK
nbnoTeka
41 oto3¢dekra. O A.T.
poTo3(exT HIbITRL https://m.edsoo.ru/ffOcffc4
CroJsieToBa
3akoHb! QoTo3deKTa. YpaBHeHHEe
42 BﬁHMTegHa qu:{q)QJOToaq)dljeKTa Bubmorexa [JOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuiia» portoaddekra
Hasnenue ceeta. OnbiThl I1. H.
43 JlebemeBa. XuMuueckoe JeicTBHE Bubmorexa [JOK
AEBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUuecKre yCTPOUCTBA U
MpaKTHUUecKoe NpUMeHeHue:
44
doTos1eMeHT, GOTOAATUUK,
conHeuHast OaTapesi, CBeTOJUO/
45 Perienue 3amau no teme «3/1eMEHTBI bubmuoreka LIOK
KBAHTOBOU ONTUKU» https://m.edsoo.ru/ff0d0302
Mopgens atoma ToMcoHa. ONbITHI
46 Pe3epdop/ia mo paccesHUO o-4acTu Bubmaorexa IOK
POOPA P - https://m.edsoo.ru/ff0d091a
[TnaHeTapHasi MOJie/ib aTOMa
bubsmoreka LIOK
47 IT b
OCTy/IaTRl bopa https://m.edsoo.ru/ff0d0afa
N3nyueHue u nornoieHre (OTOHOB
48 1y I/I}ll'le exozie aTOM;u co H(()bro OBHS Bubmmorexa [JOK
p PEXOA . A yp https://m.edsoo.ru/ff0dOafa
SHepruu Ha Apyrou. Bujbl crieKTpoB
BosHoBbIe cBoiicTBa yacTHL]. Bo/HbI
. . bubnuoreka LIOK
49 Je bpoitng. KoprycKy/isipHO-BO/THOBOU

Ayaln3M. CrioHTaHHOe U

https://m.edsoo.ru/ff0d0ca8




BBIHY>XI€HHOE U3/TydeHne

50

OTKpBITHE PAAUOAKTUBHOCTU. OMBITHI

Pe3epdop/a o orpeesieHHIO COCTaBa

PaAV0AKTUBHOT' O U3/Ty4YE€HUA

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

51

CaoticTBa anb(da-, 6eta-, ramMmma-
u3yueHus. BiausiHue
Pa/IN0AaKTUBHOCTH Ha YKUBBIE
OpTraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnel. Anbda-pacriaf.
DJIeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacrnazi. 'aMma-u3nyueHue

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HYKJIOHOB B SifIpe.
SlnepHble peakiyuu. S1epHbIM
peakrtop. [Ipo6ieMbl, TIepCIIEKTURHI,
9K0JIOTHUeCKHe acTleKThI sijepHOM
SHEPreTHKH

bubmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTulbl. OTKpbITHE
no3uTpoHa. MeTtozipl HabmoeH s U
perucrpaLyy 371eMeHTapHbIX YacTUL].
Kpyrbiii cton «®yHiaMeHTalbHbIe
B3auMoziercTBUs. EfMHCTBO
¢u3nUecKoii KapTUHBI MUpa»

bubmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3gHoro Heba. Co3Be3us,
SIPKHUe 3BE3/Ibl, JIAHEThI, UX BUAUMOE
nBwkeHve. CoHeuHast CUcTeMa

56

Connije. ComHeuHasi akTUBHOCTb.
Ncrounuk sHepruu CoJiHLA U 3BE3]




57

3Bé3/ibl, UX OCHOBHbIE
XapaKTepUCTUKHU. 3BE3/IbI TJIaBHOM
roc/ieloBaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3Bé37;. CoBpeMeHHbIe
TIpe/ICTaB/IeHUS O TIPOUCXOXKAEHUN U
sBosrouK CoJTHLA U 3BE3]]

58

Mneunsiii [TyTe — Harta I"anakTuka.
[Tonoxxenve u gBrkeHre CoHLA B
lNanakTurke. ["anakTuku. YEpHbIE AbIPBI
B si/lpax raaakTHUK

59

Bcenennas. Pasberanue rajakTuk.
Teopus bosbiioro B3pbiBa.
PennkToBoe usnyuenue.
MeTtaranakTHKa

60

HepelieHHbIe po6/1eMbl aCTPOHOMUU

61

KonTtposbHast paboTa «D/1eMeHTbI
aCTPOHOMUU U aCTPODHU3UKH»

62

O6o6matoiiuii ypok. Posb hu3mku u
aCTPOHOMUH B SKOHOMHUYECKOH,
TEeXHOJIOTUUECKOM, COLIMaTbHON U
3THUUeCcKOol cdepax /ieaTe/lbHOCTH
yesioBeKa

63

O6o0r1maroruii ypok. Posib 1 MecTo
(M3UKY U aCTPOHOMUU B
COBpPeMEHHOU HayUHOM KapTHHe MHpa

64

O6o6maroiuii ypok. Ponb
¢bu3nueckoil Teopur B (HOPMUPOBAHUU
nipe/icTaB/eHUi o pr3nueckon
KapThHe MHpa




65

O6o01matoruii ypok. Mecto
(bu3rUeCcKoi KapTUHBI MHpa B 0011[eM
PSIly COBPEMEHHBIX eCTeCTBeHHO-
HAYUYHBIX [TPeCTaBJIeHHH O IIPUPO/Ie

66

Pe3epBHbIi1 ypok. MaruutHoe noJie.
O/eKTpOMarHuTHasl UHAYKLINS

67

Pe3epBHbIii ypok. OnTrka. OCHOBBI
Criel[MaabHOM Teopuur 1
OTHOCHUTE/IbHOCTH

68

PesepHebiii ypok. KBaHTOBast pu3uka.
OneMeHThI aCTPOHOMUU U 1

bubmioreka [JOK
https://m.edsoo.ru/ff0d1784

aCTPO(U3VKH

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

MyHMU,MﬂAﬂbHOE MYHWUWMAIIBHOE ABTOHOMHOE

OBLLEOBPA3OBATEJIbHOE
ABTOHOMHOE YUPEXOEHWE - CPEOHAA

OBLUEOBPA3OBATEJIbHOE 0BLEOEPA3OBATESIbHASA LLIKOMA
YUYPEXXOEHWE - CPEOHAA 7137
OBLLUEOBPA30OBATE/IbHAS £ siensitock aBTopom 3T0r0 A0KyMeHTa
p eCToO o ca
LLIKONA »7137 glozg.1B.fgngs:;;:ig+o5'00'
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