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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 1o ¢u3uke 0a30BOro ypoBHs Ha ypOBHe CpeAHero obirero obpa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIO)KEHHWH M TpeOOBaHWM K pe3ysibTaTaM OCBOEHHWS] OCHOBHOM
oOpa3oBaTe/ibHOM TIporpaMMmbl, TipefcTaBieHHbIX B @®I'OC COO, a Takke C YyuéTOM
denepanbHO paboueil TIpOrpaMMbl BOCTIMTAaHUS M KOHLETII[UM TIperiofilaBaHusi y4ueOHOro
npeavera «®usmka» B oOpa3oBaTenbHBIX —oOpraHusanusx —Poccuiickoit  ®egepaiu,
peanr3yroLX OCHOBHbIE 00pa30oBaTebHbIe POrPaMMB.

CogepkaHve mnporpaMmbl 10 (pM3MKe HarpaB/ieHO Ha (pOpMHpOBaHHe eCcTeCTBeHHO-
Hay4HOW KapTHHBI Mupa obyuaromuxcsi 10—11 kmaccoB npu oOyueHny nx ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBe CUCTEMHO-ZIesITe/IbHOCTHOTO nozxo/a. [Iporpamma 1o ¢usuke COOTBETCTBYET
tpeboBanusim PI'OC COO K mIaHHMPYyeMbIM JIMUHOCTHBIM, TpeJAMeTHbIM U MeTarpeIMeTHbIM
pe3ynbTaTaM O0ydeHHs, a TakKKe YUUTbIBaeT HEOOXOJUMOCTh peanr3aldd MeKIpeMeTHBIX
cBsizeld (M3MKM C eCcTeCTBEHHO-Hay4HbIMM YyueOHbIMU IpeAMeTamMd. B Hell oripegesnsitoTcs
OCHOBHBIE 1]eJI1 M3yuyeHHusi (M3MKU Ha YpOBHe cpefiHero obiero obpa3oBaHus, MIaHUPyeMble
pe3y/nbTaTbl OCBOEHUS] Kypca (PU3MKM: JIMYHOCTHbIE, MeTarpeJMeTHble, TpeJMeTHble (Ha
6a30BoM ypoBHe).

[Tporpamma 1o ¢u3vKe BK/IHOYAET:

® [JIaHUpPyeMble pe3yJ/bTaThl OCBOEHUs Kypca (r3vKy Ha 0a30BOM ypOBHE, B TOM UKCIIe

TipeIMETHBIE Pe3y/IbTaThl 10 To/jaM 00yYeHus;

* copep)kaHue yuebHoro npeamMeta «Pu3nka» 10 rojiaM o0yyeHusl.

du3rKa Kak Hayka 0 HauboJsiee 00IMX 3aKOHAX MPUPO/Ibl, BLICTYTIAsl B KauecTBe yueGHOro
npe/iMeTa B IIKOJIe, BHOCUT CYILeCTBEHHBIM BK/Ia/, B CUCTEMY 3HaHHI 00 OKpy’KarolljeM MUpe.
[IkonbHBIA Kypc OH3MKM — CHCTeMOOOpa3yIoIWii /i1 eCTeCTBEHHO-HAyUHBIX y4ueOHbBIX
1IpeJiMeTOB, MMOCKO/IBbKY (pr3ruecKure 3aKOHBI JieKaT B OCHOBE NIPOLIECCOB U SIBJIEHUM, M3yuaeMbIX
xuMuel, ouonoruveli, gusnueckoil reorpadueit u actpoHomueil. Vcrosnb30BaHHe W aKTUBHOE
npuMeHeHWe (U3MUECKUX 3HAHWN OfpeZesseT XapakTep W pa3BUTHe Pa3HOOOpa3HbIX
TeXHOJIOTUI B cdepe SHEPreTWKH, TPAHCIIOPTa, OCBOEHMs KOCMOCA, TIOMy4YeHHsI HOBBIX
MaTepHasioB C 3a/laHHBIMU CBOMCTBaMH U Ipyrux. MsyueHre pU3MKU BHOCUT OCHOBHOM BKJIaJ] B
dbopMrpoBaHUe eCTeCTBEHHO-HAayUYHOUW KapTHHBI MUpa 00y4Jaroiuxcs, B hopMHUpOBaHHe YMEHUM
NIPUMEHSITh Hay4YHBI MeTo/| T03HAHUsI ITPY BBIMOJTHEHUH UMY Y4eOHbIX UCCIel0BaHUH.

B ocHoOBy Kypca ¢u3uKu i1 ypPOBHS CpeZiHero obijero o6pa3oBaHust MOJIOXKeH psif, Uik,
KOTOpbIe MO>KHO pacCMaTpHBaTh KaK MPUHLIMITBI €r0 TOCTPOeHUs.

Hoes yenocmHocmu. B cOOTBeTCTBUM C Hell KypC SIB/SIeTCS] IOTUUECKU 3aBepLIEHHBIM, OH
COZIep>)KUT MaTepHuas U3 BcexX pa3fienoB (pr3MKH, BK/IOUaeT KaK BOIPOCHI KJIaCCUYeCKOH, Tak U
COBpeMeHHOU (PH3UKH.

Hoes zceHepanuzayuu. B cooTBeTCTBUM C Hell MaTepuas Kypca ¢GusuKy 00beJuHEH BOKPYT
¢dbusuyeckux Teopui. Bexyimmm B Kypce siBiseTcss (OpMUpOBaHHe TIpefiCTaBlIeHUN O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U IoJIe.

Hoes eymanumapusayuu. Eé peanusanys npejosaraeT UCI0/Ib30BaHNe I'YMaHUTapHOIO
noTeHI[ana (GU3NUeCKOi HayKH, OCMBIC/IEHWEe CBSI3W Pa3BUTHS (DU3MKHU C Pa3BUTHEM OOIIeCTBa,
a TaK>Ke C MUPOBO33peHYeCKUMH, HDABCTBEHHBIMHU M SKOJIOTMYeCKUMHU MTpobieMaMu.

Hdes npuknaoHoli HanpaeneHHocmu. Kypc ¢pusuku ripe/inosiaraet 3HakOMCTBO C LITUPOKUM
KPYI'OM TeXHUUECKUX U TeXHOJIOTHYeCKUX MPUI0’KeHUNM N3yUueHHbIX TeOPUM 1 3aKOHOB.

Hoess sKkonoeuzayuu peanusyeTcsi TIOCPeJCTBOM BBe/€HHUs 3/IeMEHTOB COJlepyKaHUs,
TIOCBSILIEHHBIX JKOJIOTMYeCKUM MpobseMaM COBPEMEHHOCTH, KOTOpble CBsi3aHbl C Pa3BUTHEM



TeXHUKU ¥ TeXHOJIOTHH, a TaKKe 00CyKieHus1 MpoOieM palfioHaIbHOTO TTPUPO/IOTIO/Ib30BaHUS U
9KOJIOTHYeCKOi 6e301MacHOCTH.

CTep>KHEBBIMM 37IeMEHTaMM Kypca (M3WKM Ha YPOBHe cpejHero o0Iiero obpa3oBaHUs
ABJISIIOTCSL  (pr3nueckre TeopuH ((OpPMUPOBaHME TIPeJCTaBJIeHUM O CTPYKTYpe TOCTPOEHHS
¢u3ruecko TeopuM, poM (PyHJAMEHTATbHBIX 3aKOHOB W TMPUHIUIIOB B COBPEMEHHBIX
TIpe/ICTaB/IeHUsIX O TIPUPOJie, TPaHULIaX MPUMEHWMOCTH TeOpWH, /ISl OMHCAHHWSI eCcTeCTBEeHHO-
HayUHbIX SIBJIEHUI 1 TIPOL|ECCOB).

CucTeMHO-/eSITeTbHOCTHBIM TIOJXO0/ B Kypce (GM3UKH pean3yeTcs TPesK/e BCero 3a CUéT
OpraHu3alvy KCIIepUMEHTATBbHON AesaTenbHOCTH obOyuatoruxcs. [Iis 6a30Boro ypoBHsI Kypca
¢U3MKK — 3TO WCIO/b30BaHWE CUCTeMbl ()POHTATLHBIX KPAaTKOBPEMEHHBIX KCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B TporpaMme 1o (u3uKe 00beAWHEHbI B OOIIMH CITUCOK
yUeHHYeCKUX TMPAaKTUUYeCcKuX paboT. BeijesneHue B yka3aHHOM TiepeuHe jlabopaTOpHBIX pabor,
TIPOBO/IUMBIX [I/Ii KOHTPOJII W OLEHKH, OCYLIECTB/ISI€TCS yYaCTHUKaMU 00pa30BaTesbHOrO
Triporiecca UCXofs U3 0cobeHHOCTel TUIaHUPOBaHUsL U OCHallleHus1 KabuHeTa ¢usuku. [Ipu 3TOM
obecrieurBaeTcsi OBJiafieHHe OOYUYarOIIMMUCS YMEHHUSIMU TPOBOAUTH KOCBEHHbIE H3MepeHwUs,
WCC/IeIOBAaHUS 3aBUCUMOCTeH (PU3MUECKUX BEeJIMYMH U TIOCTAaHOBKY OITBITOB TIO TIPOBEpKe
TIPe/IJI0O’KEHHBIX TUITOTE3.

Bosbiioe BHUIMaHMe y[esisieTcsl pelieHn0 PaCuETHBIX M KaueCTBeHHBIX 3ajau. [Ipu aTom
JJIsl PACUYETHBIX 3a/jau TIPUOPUTETOM SIBJISTFOTCS 3a/jauyl C SIBHO 3aIaHHOM (hM3UUeCcKOol MOJesbio,
TI03BOJISIIOIIME TIDUMEHSITh M3yueHHbIe 3aKOHbI M 3aKOHOMEDHOCTHM KaK W3 OJHOTO pa3szena
KypCa, TaK U UHTETPUPYS 3HaHUsI U3 pa3HbIX pa3/esioB. [Iis KaueCTBeHHBIX 3a/lau IPUOPUTETOM
SIBJISTIOTCSL  3aJjaHUsi Ha OOBSICHeHWe TIPOTeKaHWsi (U3NUeCKUX SIBJIeHWH W TPOLIeCCOB B
OKpY>KaroIllel >KU3HH, TpeOyrolque BbIOOpa (M3MUECKOH MOAeNH sl CUTYal[dd ITPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsiMu PI'OC COO K MaTepHasbHO-TEXHHUUECKOMY
obecrieueHn0 yueOHOro mporjecca 0a30BbIli ypOBeHb Kypca (M3MKM Ha ypPOBHE CpPeJHEro
obujero oOpa3oBaHUs JO/DKEH M3y4yaThCsl B YCIOBHUSIX MpeJMeTHOro KabuHeTa (M3UKU WU B
YC/IOBUSIX UHTEIPUPOBAHHOTO KaOMHeTa TIpeIMETOB eCTeCTBEeHHO-HAyUHOro LMK/Ia. B kabuHere
¢u3MKK JO/DKHO OBbITh HeoOXoauMoe JjabopaTopHOoe 000pyZOBaHWE /ISl BBITIOJIHEHUS
yKa3aHHbBIX B TIpOrpaMMe 1o ¢u3vKe yuyeHUYeCKUX MpakTHUeCKHUX paboT U [eMOHCTpalMOHHOe
obopy/loBaHue.

HeMoHCTpalioHHOe 0060py/ioBaHWe (OPMHUPYETCSI B COOTBETCTBUU C TIPHUHIUIIOM
MUHMMA/IbHOM JI0CTaTOUHOCTH U 00ecrieurBaeT MOCTAaHOBKY MEPEeUrC/IeHHBIX B TIPOTPaMMe 10
¢u3MKe KIHOUEBBIX AEMOHCTpALWN [ WCCIe[OBaHUsS HM3y4yaeMbIX SIBJIEHHM U TIPOLeCCOB,
IMITUPUYECKUX U (QyHAMEHTAaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMeHeHHH.

JlabopaTopHoe o0OopyJoBaHMe /il YUYEeHUYeCKUX MPAaKTHUeCKWX paboT (opmupyercs B
BU/Ie TEMAaTHUECKMX KOMIUIEKTOB M 00ecreurBaeTcsi B pacyéTe OJHOTO KOMIUIEKTA Ha JIBYX
obyuaroiuxcs. TeMaTHueckHe KOMIUIEKTHI jabopaTopHOro 000pyAOBaHUSI [O/DKHBI OBITH
TIOCTPOEHbI Ha KOMITJIEKCHOM HCIT0/Ib30BaHUM aHATOTOBBIX W LU(POBLIX NMPUOOPOB, a TaKxke
KOMITbIOTEPHBIX U3MEPUTETbHBIX CUCTEM B BU/ie LIM(POBBIX J1ab0PaTOPHiA.

OCHOBHBIMU LIe/IIMU U3yueHus: PU3rKH B 0011ieM 00pa30BaHUM SIBJISTFOTCS:

* (dopmupoBaHWe WHTepeca W CTpeM/IeHUs OOYYalOUIMXCS K HAyYHOMY HW3yUeHUIO

TIPUPO/IbI, Pa3BUTHE UX WHTE/IEKTYa/lbHBIX ¥ TBOPUECKHUX CITIOCOOHOCTEH;
® pa3BUTHe TMpeJCTAaBJIeHUH O HAyuHOM MeToJie T[I03HaHUS W (popMHUpOBaHUe
WCC/Ie[JOBaTe/TbCKOTO OTHOLIEHUS K OKPY>KaIOIL[UM SIBJIEHUSIM;



dbopMrpOBaHre HayYHOT0 MHUPOBO33peHHsI KaK pe3y/ibTaTa U3yueHusi OCHOB CTPOEHUs
MaTepuH U GyHJaMeHTa/IbHbIX 3aKOHOB (PU3UKWY;

(dopMrpoBaHre yMeHUI 00BSICHSITH SIBJIEHUS C MCIO/Ib30BaHUEM (PU3NUYeCKUX 3HAaHUN U
HayUHbIX /10Ka3aTe/bCTB;

(opMrpoBaHUe Tpe/CTaBAeHU O PO (PU3UKH [Jis1 Pa3BUTHSL JPYTUX eCTeCTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

HocTiwkeHue 3TUX Iieell obecrieunBaeTCsl pellleHHeM C/eJYIOIUX 3aJauy B TpoLjecce
M3yueHus Kypca pU3MK1 Ha ypOBHe CpeZiHero obirero obpa3oBaHus:

npuobpeTeHre CUCTeMbI 3HaHUM 00 00IUX (PU3MUeCKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TeOpUsIX, BK/IIOUasi MeXaHUKY, MOJIEKY/SIpHYIO (PH3UKY, 3/1eKTPOJUHAMUKY, KBAHTOBYHO
(GU3MKy 1 3/1eMeHTbI aCTPOPU3UKY;

dopMUpOBaHHE YMEeHWH TIPUMEHSITh TeOpeTWYeCKWe 3HaHUSI [ OObsSCHEeHUs
Gu3MueCKUx sIBJIEHUH B TIPUPOZle W [/l TIDUHSATHS TPAaKTHUECKWX pelleHud B
TOBCEeIHEBHOM JKU3HU;

OCBOEHHE CITOCOOOB peIlleHrsT Pa3/MuyHbIX 33/au C SBHO 3aJ[aHHOM (DHU3UUECKOU
MO/Ie/IbIO, 3ajau, TIOApa3yMeBalolUX CaMOCTOSITEIbHOEe CO3/iaHue (hDU3NUeCKOM
MO/Ie/TH, a/IeKBaTHOW YCIOBUSIM 3a/1auM;

MOHMMaHWe (PY3UYeCKMX OCHOB M TPUHLIUIIOB JIeHCTBUS TeXHUUYECKUX YCTPOMCTB U
TeXHOJIOTMUeCKUX MPOLIeCCOB, UX BIUSHUS Ha OKPY’KaloLLyl0 Cpesy;

OBJIaJleHMe MeTOZaMH CaMOCTOSITe/TbHOTO TJIAHWPOBaHUs U TPOBeJieHUsl (PU3NUeCcKrx
9KCTIepUMEHTOB,  aHajiu3a W  MWHTeprnpeTauuud  uHGOpMAlUM,  OIpe/e/ieHUs
JIOCTOBEPHOCTH TI0JTyUYeHHOTO pe3y/ibTara;

Co3/laHWe YCJOBUH /11 Pa3BUTUSI YMEHUM TIPOeKTHO-UCC/Ie[JoOBaTeIbCKOM, TBOPUECKOM
JesITe/TbHOCTH.

Ha u3yuenue ¢u3uku (0a30BBI ypOBEHb) Ha YPOBHe cpefHero obiero oOpa3oBaHUs
otBoAuTCsA 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Heziento), B 11 Kinacce — 68 uacoB (2
yaca B HeJleJio).

[TpepasiaraeMelii B IporpamMmme 1o (Gusrke rnepeueHb 1abOpaTOPHBIX U TMIPAKTUUYECKUX pabOT
SIBJISIETCSI PEKOMEH/IOBaHHBbIM, YUWUTe/h fieJlaeT BLIOOD TpoBeZieHUst 1abopaTOpHBIX paboT u
OTTBITOB C YUETOM WHAWBHAYATbHBIX 0COOEHHOCTe 00yUarouXCsl.

COJEPXAHUE OBYYEHUSA

10 K/TACC

Pa3zpen 1. dusuka ¥ MeTOABLI HAYYHOI'0 O3HAHUSA
®usrka — HaykKa O Tipupofge. HayuHble mMeTOZbI MO3HAHUSI OKpy»Karolero mupa. Posnb
9KCrepUMeHTa U TeOPUU B TpoLiecce MO3HaHUS NMPUPOAbI. DKCIIePUMEHT B (hU3UKe.
MogenupoBaHve (U3MUeCKUX SIBJIeHWH U mpolieccoB. HayuHele rumnoressl. ®@usnueckue
3aKOHBI U Teopru. ['paHULIbI MPUMEHUMOCTH (H3UUeCKUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.
Pomp u mecto ¢u3vku B (OPMHPOBAHMM COBPEMEHHOW HAay4yHOR KapTWHBI MHpa, B
NIPaKTUUeCKOH eITe/TbHOCTH JTI0/IeN.
LemoHcmpayuu
Amnasorosbie U U POBbIe U3MepHTe/IbHbIe PUOOPLI, KOMITbIOTEPHbIE JaTUMKH.



Pa3pgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe [JBKeHHe. OTHOCHUTETBHOCTh MeXaHW4YeCcKoro JBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[TepemelijeHre, CKOpOCTb (CpeiHsIsI CKOPOCTb, MIHOBEHHasi CKOPOCTb) U yCKOpeHUe
MaTepuaJbHOW TOYKM, UX MPOEKLMU Ha OCH CHUCTeMbl KoopAuHaT. Cro)keHue nepeMeleHnid U
C/I0)KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ paBHOYCKODEHHOe TIpSIMOJIMHeHoe ABrkeHUe. ['pauku 3aBUCUMOCTH
KOODP/ZIMHAT, CKOPOCTH, YCKOPEHUsI, MyTH U NlepeMelljeH!s1 MaTepUaJibHOM TOUKU OT BPEMEHH.

CBo6o/iHOE TIajieHue. Y CKopeHre CBOOOJHOTO Ta/IeHHs.

KpuBonuHeliHoe [BwkeHWe. [IBW)KeHHWe MaTepuaJibHOM TOUKM 10 OKPY)KHOCTH C
MOCTOSIHHOW 0 MOJYJ/II0 CKOPOCTBIO. YT/IOBasg CKOPOCTb, JIMHelHasi CKOpocTb. [lepuog wu
yacrora obpaitieHusi. LleHTpocTpeMUTe/IbHOE YCKOPEHHe.

TexHuueckue yCTpOMCTBA U TMpaKTUYeCKOe TpHMeHEeHWe: CIUJOMEeTD, [BWKeHHe
CHaps/I0B, LielHbIe U peMEHHbIe Iepe/lauu.

LemoHcmpayuu

Mopenb cucTeMbl OTCU8Ta, UTFOCTPALS KUHEMaTHUYeCKUX XapaKTEePUCTUK JBMKEHUSI.

[Tpeo6Gpa3oBaHue BMXEHUH C UCTIOIb30BAHHUEM MPOCTHIX MEXAHH3MOB.

ITazeHvie Tes1 B BO3JyXe U B pa3peXeHHOM ITIPOCTPaHCTBe.

HabnroeHue Br>KeHust Tesla, OpOLLIEHHOTO M0/, YT7I0M K TOPU30HTY Y TOPHU30HTA/IBHO.

V3mepeHue yckopeHUst CBOOOIHOTO Ta/IeHUsI.

HaripaBieHvie CKOpOCTH NpY JBVKEHUY T10 OKPYKHOCTH.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

N3yueHrie HepaBHOMEPHOIO IBW)KEHHUSI C LieJIbI0 OTpe/ie/ieHUs MTHOBEHHOW CKOPOCTH.

WccnenoBanme  COOTHOLLIEHWS — MeXJy  MOyTAMH,  TPOWJEHHBIMA  TeJIOM  3a
roc/ieloBaTe/lbHble paBHble TIPOMEXYTKU BpEMEHM TIpH DPaBHOYCKOPEHHOM [BW)KEHUH C
HayajbHOW CKOPOCTBIO, PaBHOM HYJIIO.

N3yueHue ABMKeHUs 1IapUKa B BI3KOW XKUJKOCTH.

V3yueHue JBM>KeHUs Tesa, OPOLIIEHHOTO FOPU30HTAIBHO.

Tema 2. Tunamuka

[Mpuniun otHocuTenbHOCTH ["anuses. [TepBbiii 3aKkoH HetoTOHA. VIHepLMaibHbIe CUCTEMBI
OoTCuéTa.

Macca Tena. Cuna. IlpuHuun cynepnosuuyu cwi. Btopor 3akoH HbrooTOHa fis
MarepuaabHOU TOUKHU. TpeTuii 3aKkOH HbIOTOHA /17151 MaTepUabHbIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna Tsbkectd. [lepas kocMuueckast CKOpPOCTb.

Cwuia ynpyroctu. 3akoH I'yka. Bec Tesa.

Tpenue. Buzabl TpeHus (MOKoOsi, CKOJib)KeHUsl, KaueHus1). Cuna TpeHusi. Cyxoe TpeHUe.
Cuna TpeHUs CKOJIb)KeHUSI U cua TpeHus 1okosi. KosdduiuenT tpenus. Crna conpoTUBIeHUs
TIpU IBW)KEHUM TeJla B JKUJKOCTH WUJ/IU rase.

[MTocTymnaTe/ibHOE U BpalllaTe/IbHOE ABV)KEHHE abCOTFOTHO TBEP/OTO Tea.

MoOMeHT Cu/Ibl OTHOCUTENBHO OCv BpalleHus. [lnedo cusibl. YC/IOBUST paBHOBECHS
TBEPZOrO Tesa.

TexHuyeckre yCTpOMCTBA W TIPAKTUYeCKOe TpPUMeHeHWe: TIOJLUWITHUKY, [IBU)KEeHUe
HCKYCCTBEHHbBIX CITyTHUKOB.

Llemoncmpayuu

fABnenvie uHepLUM.



CpaBHeHMe MacC B3aMO/eHCTBYIOLUX TeJl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxxeHue CUJL.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT JehOpMaLivy.

HegecomocTs. Bec Tesa rnpu yCKOpeHHOM TMOAbEME U MaJeHUMU.

CpaBHeHMe CUJT TPeHUS TIOKOSI, KAUeHUS U CKOJTbKeHUS.

YcnoBus paBHOBecus TBEpZAOro Tesa. Buabl paBHOBeCUs.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

W3yueHue nBrkeHUst OpycKa 10 HaKJIOHHOM TIJIOCKOCTH.

VccnenoBanve 3aBUCHMOCTU CWJI YIIPYTOCTH, BO3HUKAKOIIUX B NPY)XUHE U Pe3UHOBOM
obOpastie, OT Ux JedopMariyu.

ViccnenoBanue ycioBri paBHOBeCHsI TBEPZOrO Tesla, UMEIOLLero OCh BpallleHuUs.

Tema 3. 3aKoHbI COXpaHeHUsl 8 MeXAHUKe

VmMnynibc MaTepuanbHOM TOUKH (Tesa), CUCTeMbl MaTepuaibHbIX TOUeK. VIMIy/IbC CUJTBbI U
V3MeHeHUe UMITyJibCa Tejla. 3aKOH COXPaHeHUs] UMITyJibca. PeakTUBHOe IBM)KeHUe.

Pab6ota cunbl. MOIITHOCTH CHJTBI.

KuHeTnueckasi Heprusi MaTepuasbHOM TOukd. Teopema 00 M3MeHEeHMH KUHETUYECKOU
SHEepruM.

[ToteHuuyanbHas sHeprus. [loTeHLManbHas sHepryst ynpyro Ae(opMUpOBaHHOMW MDY KUHBI.
[MoreH1ManbHast SHepPrys Tesia BOIM3U MOBEPXHOCTU 3eMJIH.

[ToreHIManbHBIE U HeMOTeHLWMalbHble CUIbl. CBsi3b PabOThI HEMOTeHLMaTbHBIX CUT C
V3MeHeHreM MeXaHW4YeCKOW SHepruu CUCTeMbI Te/l. 3aKOH COXpaHeHUs] MeXaHU4eCKOW SHepruu.

Yrpyruve v Heynpyrue CTOJIKHOBEHUS.

TexHUUeCKre yCTPOMCTBA U MpaKTUUeCKOoe MPUMEHeHUe: BOJOMET, KOMEp, MpY>XKUHHBIN
MIUCTOJIET, JBYD)KEHUEe pakKerT.

LemoHcmpayuu

3aKOH COXpaHeHUs! UMILYJIbCa.

PeakTrBHOe /IBIKeHUe.

[Tepexop MoTeHIATBHON SHEPTMU B KUHETHUECKYI0 U 00paTHO.

YueHuueckuli 5kcnepumeHm, 1abopamopHble pabombl

V3yuenne abCOMIOTHO HeYNpPyroro yZapa C TOMOIIBI) [BYX OJWHAKOBBIX HUTSIHBIX
MasiTHUKOB.

WccnenoBanve cBs3W pabOThl CH/BI C W3MEHEHHWEM MeXaHMUeCcKOW SHeprud Tesa Ha
TIpUMepe pacTshHKeHUs] pe3MHOBOTO JKI'yTa.

Pa3pen 3. MonekynspHas (pu3uKa ¥ TepMo/JUHAMHUKa

Tema 1. OcHO@bI MO/1eKy/15ipHO-KUHemu4ecKoll meopuu

OCHOBHBIe TIONIO’KeHUSI MOJIEKY/ISIPHO-KUHETHYeCKOW TeOPHH U X OTbITHOE 0O0CHOBAHKE.
bpoyHoBckoe pBwkeHue. [Iuddysus. XapakTep [JBWKEHUSI W B3aUMOJEWCTBUS 4aCTHL]
BemjecTBa. MoJie/li CTPOEHHs Ta30B, JKUAKOCTEH W TBEPABIX Tesll M OOBSICHEHWEe CBOMCTB
BelllecTBAa Ha OCHOBe 3TUX Mogeneld. Macca u pa3mepel Monekysa. KonuuecTBo Bemjectsa.
[TocTrosiHHast ABorazpo.

TernsioBoe paBHOBecHe. TemriepaTypa U eé usMepenue. Illkana tremrneparyp Llenbscust.

Mogens upeanbHoro rasa. OCHOBHOe ypaBHEHUE MOJEKY/ISIPHO-KMHETUYECKOW TeopuH
ujleasibHOro rasa. AOGCOJIOTHasi TemIiepaTypa Kak Mepa cCpejiHeM KWHEeTHUeCcKOH 3Hepruu



TeIJIOBOrO [JBWKeHUs uvactul rasa. Illkana temneparyp KesnbBuHa. ['a3oBble 3aKOHBI.
YpaBHeHue MenpeneeBa—Knaneiipona. 3akoH [anbToHa. M3omporieccel B HWjjeaJbHOM rase C
TIOCTOSIHHBIM KOJIMYeCTBOM BelllecTBa. ['padrueckoe mpescTaBieHue W30MPOLIECCOB: U30TEpMa,
130xo0pa, n3obapa.

TexHUUecKre yCTPOUMCTBa U MPaKTUUYeCcKoe IpUMeHeHre: TepMoMeTp, OapomeTp.

Llemoncmpayuu

OnbIThl, [0Ka3blBaroOllMe [UCKPeTHOe CTpOeHWe BelllecTBa, ¢ororpaduy MoJeKys
OpraHUYeCcKUX COeJMHEeHUN.

OnbITb N0 AW Y3UM KUAKOCTEN U ra3oB.

Mo/esib GPOYHOBCKOTO JIBHXKEHUSI.

Mopgens onbita lTepHa.

OnbIThl, JOKa3bIBaloLIMe CylLlleCTBOBaHUE MeKMOJIEKY/ISIPHOTO B3aMO/IeHCTBUSI.

Mogensb, WTIOCTPUPYIOLAs MPUPOAY JaB/eHus ra3a Ha CTeHKH COCy/Za.

OmnbITh], UUTIOCTPUPYIOLIME YPaBHEeHNe COCTOSTHUS U/lea/lbHOrO ra3a, U30IpoLIecChl.

YueHuueckuli 5kcnepumeHm, 1abopamopHble pabombl

OrmpefiesieHe Macchbl BO3ZlyXa B K/IACCHOM KOMHAaTe Ha OCHOBe H3MepeHMH o0béma
KOMHATBI, 1aBJIeHUsI U TeMITepaTypbl BO3ZlyXa B HeH.

VccnenoBanue 3aBUCMMOCTY MeX/ly ITapaMeTpaMy COCTOSIHUS pa3pe)keHHOro rasa.

Tema 2. OcH08bI MepMOOUHAMUKU

TepMoprHaMHUueckasi cCUCTeMa. BHYTpeHHsIsl SHeprvsi TepMOJAWHaMHUYeCKOW CUCTeMbl U
crioco6bl eé u3MeHeHusi. KonuuectBo TernioTsl U paboTa. BHyTpeHHsisi SHeprusi 0JHOATOMHOTO
y/lea/IbHOro rasa. Bujpl Teruionepeaun: TeIIONPOBOAHOCTb, KOHBEKLUS, U3/lydeHue. Y Je/ibHast
TeIJIOEMKOCTb BelllecTBa. KoMuecTBo TeruioTel IIPY TeIuionepesaye.

[Tonsitue 06 apuabatHoM miporjecce. IlepBhiii 3aKOH TepMOJMHAaMHKH. [IprMeHeHue
TIepBOro 3aKOHA TePMOJMHAMUKH K M3orporieccaM. I'paduueckast mHTepripeTalysi paboThs rasa.

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

TennoBbie MamyHbBL. [IpUHIUITBEL I€HCTBYS TETUIOBBIX MalvH. [Ipeobpa3oBaHus SHEpryuy B
TeI/IOBbIX MallvMHax. Kos@uuueHT nonesHoro AelcTBUs TeryioBold mawvHbl. Llukn KapHo u
ero Ko3(ULIMeHT M0JIe3HOTO0 JeNCTBHUS. DKOJ/IorHuecKre mpobsieMbl TeryIo3HepreTHKY.

TexHuueckue YCTPOMCTBA U IpaKTHUUeCKOe IIPUMeHeHHWe: JBUraTe/lb BHYTPEHHEro
cropaHusi, ObITOBOM XOJOAUIBHUK, KOHAULIMOHEP.

LemoHcmpayuu

Vi3meHeHWe BHYTpeHHell 3HEPruUM Tejia TIPH COBepIIeHWH PabOTHI: BBIIET TPOOKH U3
OyTBUIKM TIO[, JeliCTBHEM C)XKAaTOro BO3/yXa, HarpeBaHWe 3(duvpa B JaTyHHOW TpyOKe MmyTém
TpeHUs (BUJE0/eMOHCTpALUs).

V3MeHeHVie BHYyTpeHHeH 3Hepryu (TeMriepaTypbl) Tejla py Teryionepezaue.

OnbIT 110 aArabaTHOMY pacCIIMpeHUt0 BO3/yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTaTe/Isi BHYTPEHHEr0 CrOpaHusl, peaKTHBHOI'O [IBUraTeJIsl.

YueHuueckuli 5kcnepumeHm, 1abopamopHble pabombl

V3mepeHue yie/IbHOU TeNI08MKOCTH.

Tema 3. Aepezamuble cocmosiHus 8ewjecmea. Pazoenbie nepexoobl

[Tapoobpa3oBaHre W KOHAeHcarus. VicriapeHue U KumneHue. AOCOMIOTHas W
OTHOCHTe/IbHas BI&XXHOCTh BO3Zyxa. HacblleHHbIN Map. YenbHasi TeryioTa napoobpa3oBaHusl.
3aBUCHMOCTb TeMIlepaTypbl KUIMIEHHUS OT [aBJIeHUs.



TBépgoe Teno. Kpucranimueckue U amopgHble Tesia. AHU30TPOIHUS CBOWCTB KPUCTAJIIOB.
Xugkue kpucramwibl. CoBpemeHHble MaTepuasbl. I[lnaBieHue U KpucTta/usanus. Y JebHas
TerioTa riaBiaeHus. Cybnumanysi.

YpaBHeHUe TernoBoro banaHca.

TexHWuyeckue YCTPOWCTBA M IIPaKTUUeCKOe NpHMeHeHUe: TWUIPOMEeTpP U TCHUXPOMETP,
Ka/JIOpUMeTp, TexXHOJIOTMM  IIOJIyYeHUsl COBpPeMeHHbIX MaTepuasioB, B TOM  4YUC/Ie
HaHOMAaTepuasoB, U HAHOTEXHOJIOTUU.

LemoHcmpayuu

CBOMCTBa HACHIIIEHHBIX T1aPOB.

Kunenue npu oHWKeHHOM JlaBJIeHUU.

Crnioco0Obl U3MepeHHst BIaXKHOCTH.

HabntoeHre HarpeBaHUs Y TIaB/IeHMs] KPUCTA/LJTMUeCKOTro BelllecTBa.

JeMOHCTparus KpUCTaIIoB.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

VI3MepeHye OTHOCUTeIbHOM B/IaXKHOCTH BO3ZyXa.

Paszpen 4. DnekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpy3auys Tesl. OJIeKTpUUeCKUWA 3apsz. [IBa BHza 371eKTPUUECKHX —3apsifioB.
[TpoBOAHUKY, V3/1EKTPUKU U TIOJYTIPOBOJHUKN. 3aKOH COXPaHEHHs 3/1eKTPUYeCcKOoro 3aps/a.

B3aumopgeiictBue 3apsiioB. 3akoH KysioHa. ToueuHbld 3/1eKTpUUYECKUM  3apsif.
Onektpuyeckoe Tiosie. HanpspkEHHOCTb SyieKTpyrueckoro mnossd. [IpyHLMIT  Cyrneprosuuyu
3/1eKTpUYeCKUX 1osiei. JIMHUY HanpshKEHHOCTH 3/1eKTPUUECKOro T0JIs.

PabGora cun asekTpocTaTHUeckKoro mosis. [loreHrman. Pa3HOCTH  MOTeHIMANoB.
[TpoBOAHMKY M IU3/IEKTPHKH B 3JIEKTPOCTaTUYECKOM ToJie. Jlns/ieKTprueckasi IpOHUL[aeMOCTb.

O/1eKTpOEMKOCTb. KoHJeHcaTop. OneKTPOEMKOCTh IUIOCKOTO KOHZeHCaTtopa. JHeprus
3apsDKeHHOr 0 KOH/ZIeHcaTopa.

TexHUUyecKye yCTPOMCTBAa M MpaKkTUYeCKoe IpPUMeHEeHHe: 3J/IeKTPOCKOI, 37eKTPOMETP,
3/IeKTPOCTaTHYeCKasl 3alljuTa, 3a3eM/eHHe 3JIeKTPOrNpUOOpOB, KOHZEHCATOp, KOMUPOBA/IbHBIN
armapar, CTpyWHbIN TIPUHTED.

Llemoucmpayuu

YCTPOMCTBO ¥ IPUHLIUI eUCTBUS 3/IeKTPOMETpa.

B3anMogeiicTBre Ha31eKTPU30BaHHBIX TeJl.

OJIeKTpUYecKoe I10J1e 3apsyKeHHbIX TeJl.

[TpoBOAHMKM B 3/1EKTPOCTaTUUECKOM TI0JI€.

OneKTpocTaThyecKas 3aljuTa.

[V5/1eKTpUKY B 3/1eKTPOCTaTUUYECKOM T10JIe.

3aBUCUMOCTb  3JIGKTPOEMKOCTH IIJIOCKOTO KOHJeHcatopa OT IUIOLaJu IUIACTHH,
PaCCTOSTHUSI MEXKJY HUMH U IW3/1IeKTPUYECKOU NPOHML[aeMOCTH.

OHeprus 3apspKeHHOr0 KOH/IeHcaTopa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

N3mepeHue 5/1eKTPOEMKOCTH KOH/eHCaTopa.

Tema 2. IlocmosiHHbili 31eKmpudeckull mokK. Toku 6 pasuuHbIX cpedax

OneKTpUYeCcKui TOK. Y CJIOBUS CyLLeCTBOBaHMS 3JIEKTPUUYECKOro TOKa. VICTOUHMKM TOKa.
Cuia Toka. ITocTosiHHBIN TOK.

Hanpsokenuve. 3akoH Oma /151 yyacTKa Liernw.



DneKTpruyecKoe COTIPOTHBJ/IEHUE. Y nensHoe COTIPOTHBJIEHUE BellleCcTBa.
[TocnenoBarenbHOe, NapasienbHOe, CMeLIaHHOe COe/IMHeHNe MPOBOJHUKOB.

Pab6oTa 3nekTprueckoro Toka. 3akoH /xoyssi—JIeHiia. MOIIHOCTb 3/IEKTPUUYECKOT0 TOKa.

DNeKTPOBWXKYILasi Chjla U BHyTPEeHHee COTPOTUB/IEHME WCTOUHMKA TOKA. 3akoH Oma Jjist
TOJTHOM (3aMKHYTOM) 3/1eKTpuueckoit ierm. KopoTkoe 3aMbIKaHUe.

OneKTpOHHAas MPOBOJUMOCTb TBEP/bIX METa/JIOB. 3aBUCUMOCTb COMPOTUBJIEHUSI META/I/IOB
oT TemnepaTtypbl. CBepXIpOBOUMOCTb.

OneKTprUuecKuii TOK B BakyyMe. CBOMCTBA 37IeKTPOHHBIX MMyYKOB.

[MonyripoBogHuku. CoOCTBeHHass W TPUMeCHasi TPOBOAMMOCTb  TOJTYTIPOBO/IHUKOB.
CaoiicTBa p—n-niepexo/ia. [1oynpoBOHUKOBbIE TIPUOOPBI.

ONeKTpUYecKMd TOK B pacTBOpax M pacillaBaxX 3JIeKTPOJMUTOB. OJIEKTPOIUTUUECKast
Juccouyanys. JneKTpoJIn3.

OneKTpruUecKri TOK B ra3ax. CaMoCTOSITe/TbHbIM ¥ HeCAaMOCTOSITe/TbHBIN pa3psii. Mo/Husl.
I1na3ma.

TexHUuecKkye yCTPOMCTBA W TMpaKTAYeCKoe TIpUMEHeHHe: aMIlepMeTp, BOJbTMETP,
peocTtat, HWCTOYHUKM TOKAa, 3JeKTpOHAarpeBaTe/bHbie TIPUOOPBI, 3T€KTPOOCBETHUTE/IbHBIE
NpUOOPBI, TEPMOMETP COTIPOTHBJIEHHUS], BAKYYMHBIM [JUOJ, TEPMHUCTOPbI U (DOTOPE3UCTOPHI,
TI0/TyTIPOBO/THUKOBBIM [TUO/I, TaTbBaHUKA.

LemoHcmpayuu

V3mepeHue CU/TbI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTh COTIPOTHB/IEHUS LWIMHAPUYECKUX TTPOBOJHUKOB OT [JIUHBI, TIOL[AZH
TIOTIepeYHOr0 CeueHusl U MaTepuaia.

CMel1aHHOe coeJUHeHe MTPOBOJHUKOB.

[Ipsimoe u3MepeHHe >3/eKTPOABIKYLLeN cuibl. KOpOTKOe 3aMblKaHHe rajbBaHUUeCKOro
3/IeMeHTa U OLleHKa BHYTPeHHero COMpOTUB/IEHMUS.

3aBUCUMOCTb COMPOTUB/IEHUSI META/VIOB OT TEMIEePaTyphbl.

[IpoBOAYMOCTB 3J/IEKTPOJIUTOB.

WckpoBoti pa3psifi 1 NpOBOAUMOCTb BO3ZyXa.

OAHOCTOPOHHSISI TPOBOAMMOCTh AUO/A.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

W3yyeHne cMeIIaHHOTO COeJUHEHUSI PE3HCTOPOB.

W3mepeHue 3/1eKTPOJABWXKYIIeH CWUMbI MCTOYHMKA TOKAa W ero BHYTPEHHero
COTIPOTHBJIEHUSI.

HabsroeHue 3nekTpostu3a.

MesxnpeaMeTHbIe CBSI3U

N3yuenne Kypca ¢usukyd 6a3oBoro ypoBHsS B 10 Kjacce OCYIECTB/ISIETCS C YUYETOM
CoJlepKaTe/IbHbIX MEXKIIPeIMETHBIX CBsi3eld C KypcaMd MaTeMaTHK{, OWONoTvM, XUMHH,
reorpaduy U TeXHOJIOTHUH.

MescnpeOmemHble noHAMusl, CBsi3aHHble C M3yuyeHHWEM MeTO/0B HAay4YHOIO I03HaHUS:
siBJIeHWe, Hay4HbIM (akt, Turortesa, (u3nWyecKas BeIMUWHA, 3aKOH, Teopusi, HabsofeHwe,
9KCTMepUMeHT, MO/ie/IMpOBaHue, Mo/le/Tb, U3MepeHue.

Mamemamuka: pellleHWe CHUCTeMbl ypaBHeHUM, JMHeWHas GyHKIOWs, Tmapabora,
ruriepboJia, ux rpauKu ¥ CBOMCTBA, TPUTOHOMETPUUECKHE (QYHKIIMU: CUHYC, KOCUHYC, TaHT€eHC,
KOTaHI'eHC, OCHOBHOE TPUTOHOMETPUUeCKOe TOXAEeCTBO, BEKTOPbl M WX TMPOEKIMA Ha OCHU
KOOD/IMHAT, C/I0’KeHHWe BEKTOPOB.



Buonozus: MexaHnueckoe [BIDKEHHe B JKUBOW Tipupofe, auddysus, ocMmoc, TerioodbmeH
JKUBBIX OPraHU3MOB (BH/bI TeIlioNepesauy, TeIJI0OBOe paBHOBeCHE), 37eKTpUYeCKue SIBJIeHNs B
JKUBOU TIpUpOJe.

Xumusi: IACKpPeTHOe CTpPOeHHe BellleCTBa, CTPOeHHe aTOMOB U MOJIeKYJl, MOJIb Bell|eCTBa,
MOJISIpHasi Macca, TeruloBble CBOMCTBA TBEDABIX Tes, XUAKOCTEH M ra3oB, 3JIeKTpUYecKHue
CBOMCTBA MeTaJI/IOB, 3/IeKTPOJIMTUYEeCKas JUCCOLMALYsl, FalbBaHUKa.

I'eoepacpus: Bna>xHOCTh BO3/lyXa, BeTPbl, DapoMeTp, TepMOMETP.

TexHonozus: ipeoOpa3oBaHue IBI)KEHUN C WCTIO/Ib30BaHMEM MeXaHH3MOB, YUET TPeHUs B
TeXHUKe, TOJLUIUMHUKY, HCIO/Ib30BaHME 3aKOHAa COXpaHeHWs] MMITy/ibCa B TexHHKe (pakera,
BOJIOMET W [Jpyrue), JBWraTelb BHYTPEHHETO CropaHus, TrapoBas TypOWHa, OBITOBOM
XOJIOAWBHUK, KOHJULIMOHEP, TeXHOJIOTUU T0JyUYeHHs COBPeMEeHHbIX MaTepuasoB, B TOM UHUC/Ie
HaHOMAaTepualoB, W  HAHOTEXHOJIOTHMM,  3JIeKTpOCTaTUuecKass  3alljuTa,  3a3eM/leHue
3/1IeKTPONPUOOPOB, KCEPOKC, CTPYHMHBIM TPUHTEp, 3JIeKTPOHAarpeBaTesbHble TPUOOPHI,
3/1IeEKTPOOCBETHUTE/bHbIE TPUOOPBI, T'aIbBaHUKaA.

11 K/TIACC

Paspen 4. DnekTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHasi UHOyKyust

[TocTosiHHBIE MarHuThl. B3auMopeiCcTBHMe TMOCTOSIHHBIX MarHuUTOB. MarHuTHOe TioJe.
BekTop maruuTHOM MHAYyKUMU. [IpUHLIUI CYyTIepIIO3ULIMA MarHUTHBIX T0Jiel. JIMHUYM MarHUTHOM
MHAYKUMKA. KapTHa TMHUM MarHUTHOM MHAYKLIWH T10J151 TOCTOSTHHBIX MarHUTOB.

MarHuTtHoe moJjie TIPOBOJHMKA C TOKOM. KapTuHa NWHUNA WHIYKLMM MarHUTHOTO TIOJIs
JJIMHHOTO TIPIMOTO TIPOBOJHMKA M 3aMKHYTOI'O KOJ/BLIEBOTO TMPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcresa. BzaumopencTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, eé MOZy/Ib M HarlpaB/ieHUe.

Cuna JlopeHija, eé MOAy/Ib U Harpap/jeHue. [IB>KeHWe 3apsbkKeHHOM YacTULlbl B
OJJHOPOZIHOM MarHUTHOM Tiojie. PaboTa cusbl JIopeHiia.

SIBneHue 9/IeKTPOMarHUTHOM WHAYKUMU. [IOTOK BeKTOpa MAarHMTHOW WHAYKLUH.
ONeKTPOABWXKYILast CK/la UHAYKIMU. 3aKOH 3/IeKTPOMarHuTHOM UHAyKLuKu dapazes.

BuxpeBoe snekTpuueckoe moje. ONEKTPOABWXKYLAs CUla WHAYKLUM B IIPOBOJHUKE,
JBIDKYILIEMCS TIOCTYIaTe/IbHO B OJJHOPOJHOM MarHUTHOM I10JIe.

IIpaBuio JleHua.

NHAYyKTUBHOCTL. IBIeHMe CaMOMHAYKLMU. DJIeKTPOABWKYILAsA CHJla CAMOUHAYKLUH.

OHeprusi MarHUTHOT'O TOJIs1 KaTyIIKX C TOKOM.

ONeKTpOMarHUTHoe IoJie.

TexHuUeckrMe YCTPOWCTBA U TIpaKTHUYeCKOe TMpUMeHeHWe: T[IO0CTOSIHHbIe MarHHUThI,
3/71eKTPOMAarHUThIl, 3/1IeKTPO/IBUTaTe b, yCKOPUTEJIM 3/IeMeHTapHbIX YaCTHLl, UHAYKL[MOHHAS IeYb.

Llemoucmpayuu

OmeIT Opcrea.

OTK/IOHEHMEe 3JIEKTPOHHOTO TyYyKa MarHUTHBIM TOJIEM.

JIVHWY MHAYKIMM MarHUTHOTO MOJIS.

B3aumogencTue ByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue cuibl JIopeHLia Ha MOHBI 3/1EKTPOJIUTA.

SIBneHue 371eKTPOMAarHUTHOM MHAYKLIUHU.



IIpaBuio JleHua.

3aBUCHMOCTh 3/1eKTPO/IBWXKYILEH CUIbl MHAYKLMM OT CKOPOCTH HM3MeHeHHsl MarHWTHOIO
IIOTOKaA.

SABneHve caMOUHAYKLMU.

YueHuueckuli skcnepumenm, 1abopamopHble pabombl

W3y4yeHrie MarHUTHOT'O T0JIs1 KATYLLIKHA C TOKOM.

ViccnepoBanue [eliCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siB/IeHUS 3/1eKTPOMarHUTHOM MHAYKLIWU.

Pa3jen 5. Koebanus 1 BOJIHBI

Tema 1. MexaHuuecKue u 3/1eKmpomazHUmHble Ko/1e0aHus

KosnebaTenbHasi cucrema. CBoOOJHbIe MexaHWYecKHWe KosiebaHus. ['apMoHUUYecKue
Kosnebanusi. Ilepuoj, uacTtoTa, amMruidtyga M (¢as3a KosebaHuil. [Ipy>kKMHHBIM MasiTHUK.
MaTemaTuuecKiii MassTHUK. YpaBHeHHWe TapMOHHWYeCcKuX KosiebaHui. IIpeBpaiiieHre 3Hepruu
TIPY TaDMOHUUECKUX KOyleOaHHsIX.

Konebarenbhbiii KoHTYp. CBOOOJHBIE 3/IEKTPOMAarHUTHbIe KojiebaHWsI B H/lea/bHOM
KosiebaTeslbHOM KOHType. AHA/IOTUS MEXJy MeXaHWYeCKUMHW U 37IeKTPOMarHUTHBIMU
konebanussiMu. @opmyna ToMcoHa. 3aKOH COXpaHeHUs! YJHEPIHU B H/jealbHOM KosiebaTesbHOM
KOHTYDe.

[TpencraBneHue o 3aTyxawoluX KojebaHusiX. BbIHYyX/eHHble MexaHUuecKue KosiebaHusl.
Pe3oHaHC. BbiHYX/IeHHbIe 3/1eKTPOMarHUTHbIe KoeOaHusl.

[TepemeHHbIM TOK. CMHYCOWJaNbHBIA TepeMeHHbIM TOK. MOIIIHOCTb TlepeMeHHOT0 TOKa.
AMIIUTYHOE U IeHCTBYIOIIlee 3HaueHre CU/IbI TOKa U HarlpshKeHMUs.

Tpancdopmarop. TIponsBozacTBO, Tiepefaua W TOTpeOsieHHe 3IeKTPUUECKOW SHEPTHH.
OKo/Moruueckde pUCKW TIpU TPOU3BOJACTBE 3/eKTPO3Hepruu. KysbTypa WCIO/Ib30BaHuUs
3/1eKTPO3HEPryu B ITOBCEIHEBHOM >KU3HHU.

TexHuueckre yCTPONCTBA M TIpaKTUYeCKoe TMpUMeHeHHWe: S/eKTPUUYeCKUd 3BOHOK,
reHepaTop repeMeHHOTr0 TOKa, TMHUU 3/IeKTporiepe/jau.

Llemoucmpayuu

Vccnemoranye lapaMeTpoB KoJie0aTe/TbHOM CUCTeMbI (TIPY>KUHHBIN WX MaTeMaTHyeCKUi
MasiTHUK).

HabnromeHue 3aTyxaroimx KoiebaHui.

VccnemoBaHye CBOMCTB BbIHYKJEHHBIX KOJIeOaHUM.

HabsrosieHue pe3oHaHca.

CB0OO/HBIE 3/IeKTPOMarHUTHBIE KOJie0aHusl.

Ocuy/iorpaMMel — (3aBUCUMOCTA  CUJIbl TOKA U HAlpsDKeHUsi OT BpeMeHH) JJist
3JIeKTPOMarHUTHBIX KosieOaHuH.

Pe3oHaHC mpu mocsiefoBaTelbHOM COEJMHEHUM Pe3UCTOpa, KaTyLIKW WHAYKTUBHOCTU U
KOHZIeHcaTopa.

Mogenb TMHUM 3/1eKTporiepejaui.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

VccnenoBaHye 3aBUCUMOCTH TIepPUOZA MasTbIX KoyiebaHMid Tpy3a Ha HUTH OT JJTUHBI HUTH U
Macchl Ipy3a.

VccnepnoBaHve TiepeMeHHOTO TOKa B 1LieMd M3  I0C/Ie[0BaTe/IbHO COeAMHEHHBIX
KOH/IeHCaTopa, KaTyIIKU U pe3ncTopa.

Tema 2. MexaHuuecKue u 3/1eKmpoMazHuUmHble 60/ 1Hbl



MexaHuyeckye BOJIHBI, YC/I0BUs pacripoctpaHenus. Ilepuos. CKOpoCTs pacripoCcTpaHeHUs
UM JvHa BojHbl. [lomepeuHble YW TIpOZO/IbHBIE BOJIHBL. VHTepdepeHLuss U AudpaxLus
MeXaHUYeCKHX BOJIH.

3BykK. CKOpoCTh 3ByKa. ' pOMKOCTB 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONeKTpOMarHWTHbIE BOJIHBL. Y CJIOBUSI U3My4YeHUs 3J1IeKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTals BekTopoB E, B, V B s/ekTpomarHuTHOM BO/He. CBOWCTBA 3/1€KTPOMAarHUTHBIX
BOJIH: OTpakeHHe, IIpeJioM/ieHHe, Moysipu3auysi, Audpakuys, HHTepdepeHLys. CKOpPOCTb
3JIEKTPOMAarHUTHBIX BOJIH.

[ITkana 371€KTPOMarHUTHBIX BOJIH. IIpYMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B TeXHUKE U
ObITY.

[TpuHLMIIBI paOCBA3U U TeneBuAeHus. Paguonokanys.

ONeKTPOMarHWTHOe 3arpsi3HeHUe OKpY Karollel Cpefbl.

TexHUUyecKre yCTPOMCTBA M MpPAaKTUYeCKOe MpPUMEeHEHHe: My3bIKalbHble MHCTPYMEHTHI,
y/AbTPa3sByKOBasl AUAarHOCTHKA B TeXHUKe W MeJWLIMHe, pajap, pajuONpUEMHUK, TeJIeBU30p,
aHTeHHa, TesieoH, CBU-reus.

LemoHcmpayuu

O6pa3oBaHye 1 pacrpoCTpaHeHHe TIOTIepeyuHbIX U MTPO/I0J/IBHBIX BOJTH.

Kosnebmolrieecst Teno Kak UCTOUHHK 3BYKa.

HabrofeHue oTpakeHus1 U TpesioM/IeHHs] MeXaHUUeCKUX BOJIH.

Habmonenue natepdepeHiuu U Audpakiiii MeXxaHu4eCKHUX BOJTH.

3BYKOBOI pe30HaHC.

HabmofeHre cBS3M TPOMKOCTM 3BYKAa M BBICOTBl TOHa C aMIUIMTYJOM M 4acTOTOU
KosieOaHuH.

WccnenoBanue  CBOWCTB — 3/IeKTPOMAarHWTHBIX — BOJIH:  OTpakeHWe,  IpeIOMJIeHHe,
noJisipy3anus, Judpakuys, UHTepdepeHLus.

Tema 3. Onmuka

I'eomeTprueckas ontuka. [IpsmMonrHeriHOe pacripocTpaHeHre CBeTa B OZHOPOJHOM cpefie.
Jlyu cBeTa. ToueuHbIli ICTOYHUK CBeTA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHsi cBeTa. IlocTpoeHue u300pa)keHUN B TIIOCKOM
3epkKasie.

[lpenomnenue cBera. 3akoHbl TIpeflomJieHHs1 CBeTa. AOCOMIOTHBIA  TOKasaTesb
npesiomsieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeziesibHBIM yros IOJHOTO BHYTPEHHEro
OTPa’KeHUSl.

Iucnepcus cBeta. CoxHBIN cocTaB bemoro ceera. L[BeT.

Cobuparonjie ¥ pacceuBaroiiye JiMH3bL. TOHKas smH3a. POKyCHOe paccTosiHue U
OTNTUYeCKasl CUjia TOHKOM /MH3bI. [TocTpoeHre n300pakeHU B COOMPArOIUX W PaCCEeUBAFOIUX
muH3ax. PopMysia TOHKOM JIMH3bL. Y Be/IMYeHue, jaBaemMoe JTMH30M.

ITpenesbl IPUMEHUMOCTH FeOMeTPUUeCKOU ONTHKU.

BonHoBasi omntuka. VHTepdepeHiusi cBeTa. KorepeHTHble WCTOUHUKU. Y CJIOBUS
Hab/MojeHnsT MaKCMMYMOB M MMHMMYMOB B MHTep(epeHIIMOHHOW KapTHHE OT JBYX CHH(Aa3HbIX
KOT'epeHTHbIX UCTOYHHKOB.

Mudpakumsi cBera. [udpakiuroHHasi peméTka. YcioBue HAOMIOJEHUST TJIaBHBIX
MaKCHMMYMOB TpU TMaJleHUu MOHOXPOMAaTHUeCKOro CBeTa Ha AM(PaKLIMOHHYIO PeLIETKY.

[Tonspusanys ceera.



TexHUuecKkre YCTpPOWCTBA W TIPaKTUUeCKOoe TMpUMEHeHWe: OUKW, Jyra, doToarnmapar,
NPOEKLIMOHHBbIN ~ arrapar, MUKDPOCKOI, TeJeCKOM, BOJIOKOHHAasi ONTHKa, AU(paKioHHas
perIéTka, oIApoOus,

LemoHcmpayuu

[IpsiMosivHelHOe pacnpoCTpaHeHue, OTpakeHHWe U TipesiomyieHHe cBeTa. OmNTUYecKue
TIpUOOpHI.

[TomHOe BHyTpeHHee oTpakeHUe. Moziesib CBeTOBO/A.

WccnenoBaHuie CBOMCTB M300pa’keHUH B JIMH3AX.

Mopenu MUKPOCKOIIa, TeJIeCKoIIa.

Habmtogenve naTepdepeHLn CBeTa.

Habsmomenuve audpakiyy cBeTa.

HabmopeHue fucnepcuu cBeTa.

[TosyueHue crieKTpa C TIOMOLL[bIO TIPHU3MBI.

[TonyueHue crieKTpa ¢ OMOI[bIO0 AUPPAKI[MOHHON PeIIETKH.

HabsrozeHue nossipu3auy CBeTa.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabomni

N3mepeHue nokasareJisi IpesioM/IeHUs CTeKIa.

VccnenoBaHve CBOMCTB M300paykeHNH B JIMH3AX.

HabrozeHue fucnepcun cBeTa.

Pa3pgen 6. OcHOBBI crieljHa/IbHOM TeOPUHM OTHOCUTE/TbHOCTH
I'paHulIbl TIPUMEHHMMOCTH KJ/IaCCUUYeCKOW MeXaHUKM. [locTynaThl CIieliia/JbHON Teopuu
OTHOCUTEJIbHOCTHA: WHBApUMAHTHOCTb MOJy/ii CKODOCTM CBeTa B BaKyyme, TMPUHLMI
OTHOCUTETLHOCTH DHHILTeHHA.
OTHOCUTENBHOCTb OJHOBPEMEHHOCTH. 3amMe/lJieHe BpeMeHU U COKpallleHue JIJIMHBI.
OHeprusi U UMNyJIibC PeJIITUBUCTCKON YaCTULIBL.
CBsi3b MaCChl C 3HEpryel ¥ UMITy/IbCOM PeISITUBUCTCKON YaCTHUL[bl. DHEPTrHsl MOKOSI.

Pa3pen 7. KBanroBas ¢pusuka

Tema 1. D1emeHmMbI KBAHMOGOU ONMUKU

@otonbl. Popmysa [11aHKa CBs3U 3HEPruM (POTOHA C €ro YacTOTON. DHEPrusi U UMITYJIbC
¢doToHa.

OTtkpeiTe U wucciaefoBaHve (otospdekra. Ombitel A. [ CroneroBa. 3akOHBI
dorosddekra. YpaBHeHue SiiHiTeliHa Ajis hoTosddekra. «KpacHas rpanuiia» dhotosddekra.

Haenenue ceeta. Omneite I1. H. Jlebenesa.

XrMUUeCKoe [leliCTBUe CBeTa.

TexHWuyecKue yCTPOMCTBA U TIpaKTUUeCKOoe IpuUMeHeHHe: (OTo3/eMeHT, (OTOAATUMK,
cojiHeuHast OaTapesi, CBeTOAHO/I.

Llemoucmpayuu

@®oT03¢dexT Ha ycTaHOBKe C LIMHKOBOU I/71aCTUHOM.

ViccnepoBaHue 3aKOHOB BHelllHero ¢oto3gddekra.

Cretoauof,.

ConHeyHas baTapesi.

Tema 2. CmpoeHue amoma

Mogens atroma TomcoHa. OnbiThl Pe3epdopza mo paccesHuto o -yactuy. [lnaHetapHas
Moziesib atoMa. [loctynatel bopa. 3nyueHue u norsoijeHre (OTOHOB TIPU Tlepexofie aToma C



OJJHOTO YpPOBHSI SHepruu Ha [Jpyroi. Bupbl criektpoB. CrieKTp ypOBHell >SHepruu aToma
BOZIOPOJaA.

BosHoBgIe cBoiicTBa uactull. BosHel fe bBpoiins. KopryckyasipHO-BO/THOBOM [1yaU3M.

CrioHTaHHOEe U BbIHY>XJ|EHHOE U3/TyueHue.

TexHWuyeckue yCTpPOMCTBA U TNPaKTUUeCKOe T[PUMEHEeHHWe: CIIeKTpa/JbHbIM aHaau3
(cekTpockom), na3ep, KBAHTOBbIY KOMITbIOTED.

Llemoucmpayuu

Mogens oneita Pesepdopga.

OmnpefeneHye AJMHBI BOJHBI Jla3epa.

HabmtoeHre TMHeHYATHIX CIIEKTPOB U3y YeHHUs.

Jlazep.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

HabromeHue muHeyaToro CriekTpa.

Tema 3. AmomHoe s10po

OKCIIepUMeHThI,  [IOKa3blBaloOIlle  CJIOKHOCTb  CTPOEHusi  sjpa. OTKpbITHE
paaroakTuBHOCTU. OrnbIThl Pe3epdopa 1o onpeziesieHNt0 cOCTaBa PaJM0OAKTUBHOTO U3TyUYeHUSI.
CoiicTBa anbta-, beta-, raMMa-u3nyueHusi. BiusiHYe paJu0aKTUBHOCTH Ha >KUBbIe OPTaHN3MBbI.

OTKpbITHE TIDOTOHA W HelTpoHa. HyknoHHas mopenb siipa ['eitsenOepra—lIBaHeHKO.
3apsap aapa. MaccoBoe uuncio sapa. M30Tomsl.

Anbba-pacriazi. DNeKTPOHHbINA U TIO3UTPOHHBINM OeTa-pacmaz. ["amMma-u3nyueHue. 3aKoH
Pa/IM0aKTUBHOIO pacrasja.

OHeprusi CBsI3U HyKJIOHOB B siipe. fAnepHbie cumbl. [JedekT Maccel sfpa.

AnepHbie peakiuu. [leneHre u CUHTE3 sifiep.

SnepHbiii peaktop. TepmosiiepHbiii cuHTe3. IIpobsieMbl W TepCIIEKTHBBI  siZiePHOM
SHepPreTUKU. DKOJIOTHUYeCKHe acleKThl siZilepHOUM SHepreTHKU.

OneMeHTapHble YacTulpl. OTKpbITHE TO3UTPOHA.

MeTo/bp1 HAO/TIOAEHUS ¥ PETUCTPALIMK JIeMeHTapHBIX YaCTHL].

dyHaameHTa/IbHble B3auMoZencTBus. EAMHCTBO (pM31uecKoi KapTHHBI MUpa.

TexHWUyecKue YCTPOWMCTBa U MpaKTUuUecKoe MpUMeHeHHe: /103MMeTp, Kamepa BuibcoHa,
s/IePHBIN peakTop, aToMHast boM0a.

Llemoucmpayuu

CuéTurK MOHU3UPYIOL[UX YaCTHULI.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

WccnenoBanuie TpeKOB UacTul] (1o roToBbIM oTorpadusim).

Pa3pen 8. D/1eMeHTBI aCTPOHOMHUM M acTPOU3UKHU

Orarnbl pas3BuTHs  acTpoHoMuM. [Ipuk/iasHoe UM MHPOBO33peHUYecKOoe 3HaueHue
aCTPOHOMUM.

Buy 3Bé3gHoro Heba. Co3Be3usi, ipKue 3BE3/bI, T/IAHeThI, X BUIUMOE JBKEHHE.

CoJsiHeuHas cucreMa.

CosHue. CosHeyHasi akTUBHOCTb. VcTOuHMK 3Hepruv CosHua W 3BE3J. 3BE3[bl, UX
OCHOBHbI€ XapaKTepUCTUKHU. [luarpaMma «CHeKTpajibHbIM K/IacC — CBETUMOCTb». 3BE3[bl
[JIaBHOW TI0C/Ie/I0BAaTe/IbHOCTU. 3aBUCUMOCTh «MacCa — CBETUMOCTb» [jisi 3BE37 T/IaBHOM
10C/Iel0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BE34. (CoBpeMeHHble IIpe/CTaB/leHUs O
TIPOUCXOXKAeHUU U 3Bo/iroLK CosiHLa Y 3BE3[]. DTarlbl )KU3HU 3BE3].



Mneunsiti [TyTe — Hawa ["anaktuka. [Tonoxxenuve v aBxenue ConHia B ['anaktuke. Tumsl
rasakTvk. PaguoranakTvku v kBasapbl. YEpHbIe [bIPBI B s/ipaxX rajJakTHK.

Bcenennasi. Pacumpenue BcenenHoli. 3akoH Xa06ma. Pasberanue ramaktuk. Teopus
Bosbioro B3peiBa. PesiMkTOBOE U3/TyUueHue.

MaciurrabHasi cTpykTypa BeenenHoil. MeTtaranakTHka.

HepeiiénHble npo6sieMbl aCTPOHOMUM.

YueHnuueckue HabmoO0eHust

HabmtofeHnsi HeBOOPYKEHHBIM T71a30M C MCII0/Ib30BaHHEM KOMITBIOTEPHBIX MPUIOXKEHUH
JJIs1 oTIpe/iesieHUsI TI0JI0)KeHHs1 HeOeCHbIX 00BeKTOB Ha KOHKPETHYHO IaTy: OCHOBHbBIE CO3Be3[Hs
CeBepHOro MoJjyiapus 1 ipKue 3Bé3/bl.

Habsroenusi B Tesieckor JIyHbl, TuiaHeT, MiyteyHoro ITyTu.

O0o0m1aroIee MOBTOPeHUE

Ponb ¢u3MKM M acTpOHOMMM B SKOHOMMUECKOM, TEXHOJOTMUeCKOM, COLMaJbHOU U
9THUeCcKOM cdepax [JesiTeTbHOCTU ueoBeKa, pPOJb W MeCcTO (PU3MKM M aCTPOHOMMM B
COBpEMEHHOW HayyHOM KapTMHE MHpa, pojib (U3NYecKol Teopud B (HOPMUPOBAHUU
Tnipe/icTaB/ieHni 0 (hU3UYecKol KapTHHe MUpPa, MecTo (pr3nuecKoi KapTUHBI MUpPa B 00IIeM psTy
COBpPEMEHHBIX eCTeCTBeHHO-Hay4HbIX Npe/ICTaB/IeHUH O IIPUPOJeE.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usvku 0a3oBoro ypoBHsi B 11 Kjacce OCYIIECTBIISIETCS C yUETOM
COZlepKaTe/IbHbIX MEXXIPeJIMETHBIX CBsi3ell C KypcaMH MaTeMaTHUK{, OWOJIOTHH, XWUMWH,
reorpavy ¥ TEXHOJIOTHH.

MescnpeOomemHble noHsimusi, CBsi3aHHble C HM3y4YeHUEM MeTO/I0B HAyYHOIO IO3HaHUSI:
sIBJleHUe, HayuHbld (akT, rumnoTes3a, ¢u3Mueckas BeJWYMHA, 3aKOH, Teopws, HabmrofeHue,
3KCIIePUMEHT, MOJe/IMpOBaHNe, MOJie/lb, U3MepeHue.

Mamemamuka: pellleHue CUCTeMbl YpaBHEHHH, TPUTOHOMeTpUUecKue (YHKLMU: CHHYC,
KOCHHYC, TaHIeHC, KOTaHTeHC, OCHOBHOe TPHUIOHOMETPHUYECKOe TOXK[EeCTBO, BEKTOPbl U MX
MPOeKIIMM Ha OCU KOOpP/WHAT, CJIO)KeHWe BEeKTOPOB, NMPOM3BOJHbIE 37eMeHTapHbIX (YHKLWH,
TIPU3HAKW T10Jj00UsI TPeYTO/IbHUKOB, OTIpe/ie/ieHre TUIOIIaN TVIOCKUX (GUryp v 00bEMa Tert.

Buosnoeus: snekTpuyecKue siBlieHUs B JKMBOW TMpupojie, KosiebaTenbHble ABWKEHUS B
)KUBOW TIpHUpOJie, ONTHYeCKHe sIBJIEHWs B J>KUBOW IPUpOJe, [eHCTBUe pajyaliid Ha J>KUBbIe
OpraHU3MBl.

Xumusi: CTpoeHHe aTOMOB M MOJIEKYJ, KPUCTa//IMuecKass CTPYKTypa TBEpABIX Tell,
MeXaHHU3Mbl 00pa30BaHus KPUCTA//TMYECKOUW PeIIETKH, CTIeKTPa/IbHBINA aHa/u3.

Teoepacpusa: mMarHUTHBIE TOMIOCa 3eMIH, 3a/1e)KU MarHUTHBIX py[, GOTOChEMKA 3eMHOMN
TIOBEPXHOCTH, Mpe/icKa3aHre 3eM/IeTpSICeHUM.

TexHon02usA: MTUHUU 3JIEKTpOIepesiay, reHepaTop MepeMeHHOr0 TOKa, 3/1eKTPO/BUraresb,
VH/YKLMOHHAs Teuyb, pajiap, paJWONpHUEMHUK, TejleBU30p, aHTeHHa, Tene¢doH, CBU-neus,
TIPOEKLIMOHHBIH anrapar, BOJIOKOHHasl ONTHKA, CoHeuHast 6arapest.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yuebHoro mnpeameTra «®Pu3nKa» Ha ypoBHe CpefiHero o0Iero odpa3oBaHMs
(ba3oBbIMt  ypOBeHb) [O/DKHO  00eCreunTb  AOCTHXKeHWe — C/IeAYHOIUX  JIMUYHOCTHBIX,
MeTaripe[MeTHbIX U MpeIMeTHbIX 00pa30BaTe/IbHbIX Pe3y/bTaToB.

JINMYHOCTHBIE PE3YJ/IBTATbHI

JINYHOCTHBIE pe3y/bTaThl OCBOeHHs yueOHOro mpegmera «PHU3MKa» [JO/DKHBI OTPaXKaTh
TOTOBHOCTb U CMIOCOOHOCTH O0YYArOIMXCS PYKOBOZACTBOBATHCS CHOPMUPOBAHHOW BHYTpEHHEH
MOo3ULIMel JIMYHOCTH, CHUCTeMOM LIeHHOCTHBIX OpHWeHTallUid, TI03UTUBHBIX BHYTPEHHUX
yOeXXIeHU, COOTBETCTBYIOIIUX TPAAWL[MOHHBIM I[EHHOCTSIM DPOCCHMIHCKOTO  OOIIecTBa,
pacipeHue >XU3HEHHOTO OTbITa W OIbITA JeATeNbHOCTH B TPOLiecce peanr3aliii OCHOBHBIX
HarpaB/IeHU BOCIIUTATe/IbHOU JieaTe/IbHOCTH, B TOM UMC/Ie B YaCTH:

1) rpakAaHCKOr0 BOCITUTAHUA:

cOpMUPOBAHHOCTb TPAXKJAHCKOM MO3ULMK  oOydvaroiierocsi Kak akKTHBHOTO M
OTBETCTBEHHOT'O UjleHa POCCUKCKOT0 0011[eCcTBa;

NPUHSATHE TPAJULMOHHBIX O0I[euesloBeueCKUX TYMaHUCTHUECKHX U JIeMOKpaTU4YeCKHX
LIeHHOCTeM;

TOTOBHOCTb BECTH COBMECTHYIO [1eSITe/TbHOCTh B WHTepecax TPaKAaHCKOTO OOIIecTBa,
yuacTBOBaTh B CaMOyTIpaB/ieHHH B 00pa3oBaTe/lbHOM OpraHu3alivy;

yMeHue B3auMO/eMCTBOBaTh C COLMAAbHBIMM MHCTUTYTaMU B COOTBETCTBUM C HX
(GYHKLMSMU U Ha3HaUeHueM;

TOTOBHOCTb K TYMaHUTapHOU 1 BOJIOHTEPCKOU [1esITe/TIbHOCTH;

2) NaTPpUOTHYECKOr'0 BOCIIUTAHUSA:

Cc(OpMHPOBAHHOCTb POCCUMCKON IPaXk/JaHCKOW M/IeHTUUHOCTH, aTPUOTHU3Ma;

L|leHHOCTHOEe OTHOIIIeHHWe K TOCYJapCTBEHHbIM CHMBOJIAM, [OCTH)KEHHSIM DPOCCUHMCKUX
yuéHbIX B 00/1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOr'0 BOCIIUTAHMA:

Cc(pOpMHPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHUSI, STUYECKOr0 [10Be/IeHus;

CIIOCOOHOCTH OL|eHHBaTh CHUTYalMI0 W MPMHUMaTh OCO3HAHHBIE pelleHus, OPUeHTUPYSICh
Ha MOpasibHO-HPaBCTBEHHbIe HOPMBI U LIEHHOCTH, B TOM UHUCJIe B [1esITe/IbHOCTH YUEHOIO;

OCO3HaHMe JIMYHOTO BK/a/ja B TIOCTPOEHHe YCTONUMBOro Oy yIriero;

4) 3cTeTUYeCKOro BOCIIUTAHUSA:

3CTeTHUUeCKOe OTHOLIeHWe K MUPY, BK/IFOUasi 3CTeTUKY HayYHOTO TBOPYECTBA, MPUCYIIEro
¢u3nuecKoii Hayke;

5) TPy/I0BOTr'0 BOCIIUTAHUSA:

UHTepeC K pas3lIuuHbIM cdepaM Mpo(eCcCUOHATLHONW [eATeNbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (U3UKOH W TEeXHUKOH, yMeHHe COBepIllaTb OCO3HaHHBIA BbIOOp Oymyieit
npodeccuy ¥ peanr3oBbIBaTb COOCTBEHHBIE )KM3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHMI0 M CaMOOOpa30BaHUI0 B 00/acTH (U3UKK Ha
MPOTSPKEHUU BCEU >KU3HUY;

6) 5K0/10rHuecKoro BOCIUTAHMUA:

CcOpMUPOBAHHOCTh IKOJIOTUYECKOW KY/IbTYpPhbl, OCO3HaHWE TII00a/bHOTO XapakTepa
9K0JIOTUUeCKUX MpobJiem;



MJIaHUPOBAaHWE W OCYLIeCTBJEHWE [eWCTBUM B OKDYJKarollleld cpejle HA OCHOBE 3HaHUS
1je/leld yCTOMYMBOIO Pa3BUTHS Ye/I0BeueCTBa;

pacivpeHve OMbITa [JesSTebHOCTU SKOJIOTMYEeCKOM HarpaB/eHHOCTM Ha OCHOBE
MMEIOIIUXCS 3HaHUM 10 (PU3KKe;

7) HeHHOCTH HayYHOI'0 NO3HAHHUSA:

C(POPMHUPOBAHHOCTb MMPOBO33D€HMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs GU3NUECKON HAYKU;

OCO3HaHUe LIeHHOCTH HayuyHOM [iesiTe/IbHOCTH, TOTOBHOCTh B IpOLiecce U3yueHUs GU3MKU
OCYILL[eCTBJISITh POEKTHYIO 1 UCC/Ie/]0BaTeNbCKYIO JeaTebHOCTb UHAMBUYa/IbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe 1efCTBUS
Ba3oBbie jlornueckue JeMCTBUA:

CaMOCTOAATE/IbHO (HOPMY/IMPOBaTh M aKTyaJM3WpOBaTh MpoOjeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

OTIpeZleNITh Lie/U esTeTbHOCTH, 3a/jaBaTh apaMeTpbl U KPUTEPUU UX JOCTHKEHUS;

BBISIB/ISITH 3AKOHOMEPHOCTH Y MPOTUBOPEYHS B paCCMaTPUBaeMbIX (PM3UUECKUX SIBJIEHUSIX;

pa3pabaTbIBaTh TUIaH pelieHus Mpob/eMbl C YIETOM aHaIM3a UMEFOIMXCSl MaTepUabHBIX
Y HeMaTepuaibHbIX PeCypCoB;

BHOCUTb KOPDEKTHBBI B JIeTEIbHOCTb, OLIEHWBaTb COOTBETCTBHE Pe3y/bTAaTOB L[eJIsiM,
OL|eHMBaTh PUCKH MOC/Ie/ICTBUN [IeSITeTbHOCTH;

KOODJWHHPOBATh U BBITIONHATH PAab0OTy B YC/IOBUSIX peajlbHOTO, BUPTYajbHOTO W
KOMOMHHPOBAHHOT'O B3aUMO/IeCTBUS;

pa3BHBaTh KpeaTUBHOE MBIIIJIEHVE TTPU PeLleHNH )KU3HEHHBIX MPo0JieM.

Ba3oBble ncc/iefioBaTe/IbCKHe AeHCTBHSA:

B/IaZieTh HAyYHOM TEepMUHOJIOTHEH, K/IIOUeBBIMU TIOHATHSIMA M MeToJamMu (pU3HUecKOi
HayKy;

B/IaJIeTh HaBbIKAMHU yueOHO-MCC/Ie[JOBaTe/IbCKOM U MPOEKTHOM ZAeATe/bHOCTH B 001acTH
($U3MKH, CTTIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITe/IbHOMY TTOMCKY METO/IOB pellleHus 3aJau
(bU3MUeCKOro Co/iep>KaHusl, TPUMEHEHUIO Pa3/IMYHbIX METOZAOB IMO3HAHUS;

B/aJieTb BU/IaMM [eITe/IbHOCTU IO TOAYYEeHHI0 HOBOTO 3HAHUS, ero HMHTepIpeTalLiiH,
npeoOpa3oBaHUI0 U TIPUMEHEHWI0 B Ppa3lWYHBIX Y4YeOHbIX CHUTyalusiX, B TOM YHC/e IIpU
CO3/laHNU yueOHBIX MPOEKTOB B 00/1aCTH (DU3UKY;

BBISIB/IITE TIPUUMHHO-C/IE/ICTBEHHBIE CBS3M W aKTya/lM3UpPOBaTh 3aJauy, BbIIBUTATh
TUTIOTe3y €€ pelleHus, HaXOAWTh apryMeHThI JJs J0Ka3aTelbCTBA CBOMX YTBEPIKAEHHH,
3a/laBaTh MapamMeTphbl U KPUTEPUU PELIeHHUS;

aHa/M3UpOBaTh TIOJIyUeHHbIE B XO/le peLIeHusl 3aJjaud pe3y/bTaThl, KPUTUUYECKU
OLIeHMBaTh UX JOCTOBEPHOCTD, MPOTHO3WPOBATh U3MEHEHHEe B HOBBIX yC/IOBUSIX;

CTaBUThb U (HOpMy/nMpoOBaTh COOCTBEeHHbIE 33/jauM B 0Opa3oBaTe/bHOM [esiTe/IbHOCTH, B
TOM UHCJIe TIPY U3y4YeHUH (HU3UKH;

[laBaTh OLIeHKY HOBBIM CHUTYaLUsIM, OL{eHUBATh MPUOOPETEHHBIN OIbIT;

yMeTh [1epPeHOCHUTh 3HaHKS 10 (Pr3MKe B IMPAKTUUECKYI0 00/1aCThb >KHU3He1esITe/TbHOCTH;

yMeTh UHTeTPUPOBATh 3HAHUS U3 Pa3HBIX MPeJMEeTHBIX 00/1acTei;

BBIJBUTaTb HOBbIE W/IEU, TIPe/|jlaraTh OpUTMHATbHbIE TIOAXO0/bI U PeIIeHMS;

CTaBUTb TIPOOIEMBI U 3a/IauM, /IOMyCKAIOIIe a/lbTePHATUBHBIE PEIIeHMSI.



Pa6ora c uadopmanueii:

B/IaJIeTh HaBbIKAMU TO/TyYeHUs1 MH(popMayy (HU3NUeCcKoro Cofiep>KaHUsi U3 UCTOYHHKOB
Pa3HBIX THWIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TIOMCK, aHa/lu3, CHUCTeMaTU3alui0 W
WHTEePITPeTaLMI0 HH(OPMALUK PAa3/TUUHBIX BUIOB U )OPM Tpe/|CTaB/IeHus;

OLIeHMBaTh JJOCTOBEPHOCTb MH(OpMaLY;

UCIIO/b30BaTh CpeACTBA HWH(OPMAIMOHHBIX M KOMMYHHKALMOHHBIX TEeXHOJIOTWH B
peIlleHWH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHU3alMOHHBIX 3ajau C CoOmoJeHreM
TpeboBaHMI SPrOHOMUKH, TeXHUKU 0e30MacHOCTH, TUTHEHBI, pecypcochepeskeHus, MPaBOBbIX U
3THUECKUX HOPM, HOPM MH(OPMAL[MOHHO! 6e30macHOCTY;

CO37aBaTh TEKCThI (DU3UUECKOTO COJlep>KaHWsl B Ppa3lMUHBIX (opmarax C Y4ETOM
Ha3HaueHus: WHGOpPMALMM U L[eJIeBOM  ayJAWTOPHUM, BBIOMpas ONTHUMAabHYH (opmy
TIpe/ICTaB/IeHNs] U BU3ya/TU3aL|H.

KoMMyHUKaTHBHBIEe YHHBepCa/IbHbIe yueOHbIe /[eHCTBUA:

OCYLeCTBJISITH 00O1I[eHe Ha ypOKaxX (\M3WKK U BO BHEYDOUHOU JiesITe/TbHOCTH;

pacro3HaBaTh NMPeANOCHUTKN KOHGIMKTHBIX CUTYaLUi U CMSITYaTh KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO W371araTb CBOIO TOUKY 3PeHHsI C HWCIOJb30BAHHUEM SI3BIKOBBIX
Cpe/CTB;

TIOHMMaTh Y UCIT0/Ib30BaTh MPEUMYII[eCTBAa KOMaH/IHOW U UHUBU/ya/TbHON pabOThI;

BbIOMpAaTh TEMAaTUKy U MeTOZbl COBMECTHBIX AEeWCTBUM C YUETOM OOII[MX UHTEPECOB U
BO3MOKHOCTeM KaXK/I0T0 usieHa KOJI/IeKTHBa;

TIPUHUMATh 16/l COBMECTHOW [leATeNlbHOCTH, OpPraHW30BbIBaTb W KOOPAWHUDPOBATh
JIeHiCTBUSI TIO €& [OCTHXKeHHWIO: COCTaB/ATh I/IaH [IeiCTBUM, pacripefensTh pPOJd C yUETOM
MHEeHU Y4aCTHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOM paboThI;

OLIEHWBATb KaueCTBO CBOETO BKJIAZla M KaK/IOTO yUaCTHUKA KOMaH/IbI B 00U pe3y/bTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

ripe/i/laraTh HOBbIe TIPOEKTHI, OLIEHWBAThb W€ C TIO3WI[MM HOBW3HBI, OPUTMHAILHOCTH,
MPAKTUUeCKON 3HaUMMOCTH;

OCYIIIeCTBJISITh TTO3UTHBHOE CTpAaTeruuyeckoe TIIOBeJieHWe B Ppa3/IMuUHbIX CHUTYaLUsX,
TIPOSIB/IAATH TBOPUECTBO M BOOOpakeHHe, ObITb MHULIMATUBHBIM.

Pery/1siTHBHBIE YHHBepPCA/IbHbIE yueOHbIe el CTBUS
Camoopranusanus:
CaMOCTOSITE/TBHO OCYIIeCTB/ISITh TMO3HABATeNbHYI) [1eSTeNbHOCTh B 001acTh (U3UKU U
aCTPOHOMMUH, BBISIB/ISITH TIPOO/IEMBI, CTaBUTh U ()OPMYJIUPOBATh COOCTBEHHBIE 3a/jau;
CaMOCTOSITE/TBHO COCTAB/ISITh TJIAH pelleHHs] PACYETHBIX M KaueCTBEHHBIX 3ajiay, TUIaH
BBITIOJTHEHUSI TIPAKTMUECKOH pPaboThl C YUYETOM UMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTeH U Mpe/IIoUYTeHUH;
[laBaTh OLIeHKY HOBBbIM CUTYaL[UsIM;
pacIupsATh paMK{ y4eOHOTO0 MpeZiMeTa Ha OCHOBe JTMYHBIX MpeJTIouTeH H;
JleJlaTh OCO3HaHHBIN BBIOOD, apryMEeHTHPOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a
peleHue;
OL|eHUBaTh MPUOOPETEHHBIN OTIBIT;
criocobcTBOBaTh ()OPMUPOBAHUIO W TIPOSIBJIEHHIO SPYAWLMA B 007acTH  (QU3MKH,
TIOCTOSTHHO TOBBILIATh CBOM 00pa30BaTe/bHbIN U KYJ/IbTYPHBINA YDPOBEHb.
CaMOKOHTPO/Ib, 3MOL{MOHA/IbHBII HHTE/VIEKT:



JlaBaThb OLI€HKY HOBBIM CHUTYallWsiM, BHOCHUTb KODPPEKTUBbLI B [IeSTEIbHOCTh, OLIEHHUBATh
COOTBETCTBHE Pe3y/IbTaTOB LIe/IsIM;

B/Ia/leTh HaBbIKaMU T03HaBaTe/bHOM pedieKCUM KaK 0CO3HAHUS COBepIaeMbIX JeHCTBUMN
Y MBIC/TUTEJTLHBIX TIPOIIECCOB, MX Pe3y/IbTaTOB U OCHOBaHUM;

WCTI0/Tb30BaTh TIPUEMBI ped/IeKCHH [I/1s1 OLIeHKU CUTYallUd, BEIOOpa BEPHOTO pellleHus;

yMeTb OLIeHUBaTh PUCKU U CBO@BPEMEHHO TIPUHUMATD PelleHHUs TI0 UX CHIYKeHUIO;

TIPUHUMATb MOTHBBI U apT'yMeHThI JPYTHX TIPU aHa/lu3e pe3yJibTaToB /IeATeIbHOCTH;

TIPUHUMATD Cebs1, TOHUMast CBOU He/IOCTaTKX U JOCTOUHCTBA;

TIPUHUMATb MOTHBBI U apT'YMEHTHI PYTHX TIPU aHa/TU3e Pe3yJIbTaToB /IeATeIbHOCTH;

TIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIMIUOKH.

B mipotiecce AoCTHXeHUsI TUUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS TIPOrpaMMBI 10 Ghr3UKe /s
YPOBHSI CpefiHero o01ero obpa3oBaHus y 0OydaroIUXCsi COBEPIIEHCTBYETCS 3MOL[MOHATBHBIN
VHTe//IeKT, Ipe/iroJiarariiyuii c)opMrUPOBaHHOCTD:

CaMOCO3HaHUsI, BK/IFOYAOIL[ET0 CII0COOHOCTb TIOHUMATh CBOE IMOLIMOHA/IbHOE COCTOSIHUE,
BU/IETh HalpaBJ/IeHUs pa3BUTHs COOCTBEHHOM SMOLIMOHAIBLHOM cepbl, ObITH YBepeHHBIM B cebe;

CaMOperyMpOBaHus, BKJTIOYAIOII[ETO CAMOKOHTDO/Tb, yMeHHe TIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHWe, CIIOCOOHOCTb aJanTUPOBaThCS K 3SMOLIMOHATBHBIM
W3MEHEeHUsIM U TIPOSIBJISITh THOKOCTD, ObITh OTKPBITEIM HOBOMY;

BHYTpeHHell MOTMBALUM, BK/IHOYAOIlell CTpemyieHHe K JOCTMXKeHUIO 1eId U YCIiexy,
OITHMHM3M, UHUI[MATUBHOCTh, YMeHHe eiCTBOBATh UCXO/ISI U3 CBOMX BO3MOKHOCTeH;

SMIMATUM, BK/IIOUAIOIeM CrOCOOHOCTh TOHHMMAaTh 3MOI[MOHATBLHOE COCTOSTHHE [JPYTHX,
YUWTBIBATh €ro TIPY OCYIL[eCTB/IeHUH 00I1IeHHs], ClIOCOOHOCTb K COUYBCTBHIO U COTIEPEXKUBAHUIO;

COL[MAJ/IbHBIX HABBLIKOB, BKJTFOYAIOIIUX CMIOCOOHOCTH BBHICTPAUBAaTh OTHOILEHUS C APYTHMU
JIFOIbMU, 3a00TUTBCS, TIPOSIBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INMPEAMETHBIE PE3YJ/IBTATbBI

K koH1y obyuenusi B 10 K/1acce mipeZiMeTHbIe pe3y/bTaThl HA 6@a30BOM YPOBHE OJDKHBI
OTpa)kaTh C(HOPMUPOBAHHOCTh ¥ 00YUarOIUXCST YMEHUIA:

JIeMOHCTPUPOBATb Ha MpUMepax poJjib U MeCTO (U3MKU B (POPMUPOBAHUU COBPEMEHHOU
Hay4yHOM KapTUHbI MHUpa, B Pa3BUTHUH COBPEMEHHOM TeXHUKU U TeXHOJIOTHM, B MPaKTHUeCKOU
JlesITeTbHOCTH JTFO/1e;

YUWTBIBaTh TPAHULIBI TIPUMEHeHUs] W3yueHHbIX (U3NUecKuX Mojeseld: MaTepuasibHast
TOUKa, WHepI[a/ibHasi CHCTeMa OTCYéTa, abCOMFOTHO TBEpPOE Teso, WiealbHbIA ra3, MOJe/u
CTPOEHUS Ta30B, XUIKOCTeH W TBEPIBIX TeJ, TOUEUHBIH 3/IeKTPUUECKUH 3apsifi TPYU pelleHnd
¢du3nuecKrx 3ajay;

pacrno3HaBaTh (u3nyecKre siBjieHUs1 (TIPOLeCChl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKY/ISIPHO-KUHETHUYeCKOM TeOpHUU CTPOEHUsI BelecTBa W 3/1IeKTPOAUHAMUKU:
paBHOMepHOe U paBHOYCKODeHHOe TIpSIMOJIMHeHOe [BW)KeHHe, CBOOOZJHOe TiajieHue Ter,
IBIDKEHWe 110 OKDY)XHOCTH, WHepIusi, B3auMogeiictBue Ten, auddysus, OpOyHOBCKOe
JIBIDKEHUe, CTPOeHHe XUAKOCTed W TBEPABIX TeJs, U3MeHeHHe 00bEéMa Ten TMPU HarpeBaHUU
(oxa’kieHnH), TeryIOBOe paBHOBeCHe, UCTapeHre, KOHAeH Calysl, TUlaB/ieHrne, KpUCTa/uIi3alius,
KWTIeHWe, BIaKHOCTh BO3/lyXa, TOBBLIIIEHWE [ABJIEHUS ra3a MPH ero HarpeBaHUU B 3aKPbITOM
cocyjie, CBfI3b MEXJy TlapamMeTpaMu COCTOSIHUSI rasa B H30Ipolieccax, 3/eKTpu3aLusi Tesl,
B3aUMO/IeNCTBUe 3apsiJOB;



OIUChIBaTh MeXaHWYecKoe [BIKeHUe, UCMO/b3ys (u3nueckre BeUUMHBI: KOOPAWHATA,
MyTh, TepeMellleHre, CKOPOCTb, YCKOPeHWe, Macca Tesa, CWia, UMMYJIbC Teja, KUHeTUuecKas
SHeprus, TIOTeHIMajbHas HSHEpPrus, MexaHuueckas paboTa, MeXaHWUecKasi MOIIHOCTb; TIIpH
OMMCAaHUM TPaBWIbHO TPAKTOBaThb (PU3WUYECKUM CMBICA HCIO/b3yeMbIX BeIWYUH, UX
0003HaueHUst U eJUHUIIbI, HAXOJUTh (POPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (DHU3UUECKYIO BETMUUHY
C IpyTMMH BeJIMYMHAMU;

OTMHWCHhIBaTh M3yUeHHble TeI/IOBble CBOMCTBA Tel W TEIIOBbIe $SIB/IEHUS, WCMO/b3Ys
¢u3nueckre BeIUUMHBI: JlaB/ieHUWe Tas3a, TeMIlepaTypa, CpeAHsisi KWHeTUuecKas SHeprus
XaOTHUYEeCKOr0 [IBW)KEHUWSI MOJIeKyJ, CpefHeKBaJpaTWyHas CKOPOCTb MOJIeKY/, KOJIMUeCcTBO
TETJIOThl, BHYTPEHHsIs Heprusi, pabora rasa, KO3(pQULHMEeHT TOJe3HOro [eMCTBHUS TeIIOBOTO
JIBUTATeJIs; TIPU OMUCAHUU TPaBUIbHO TPAKTOBATh (YU3UUECKUN CMBIC/T UCTIOb3yeMbIX BeJTUUKH,
X 0003HaueHWss U eAVHULIbI, HAaxXOJUTh (OPMYJIbI, CBSI3bIBAIOIME [JaHHYIO (PU3NUECKYIO
Be/TMUMHY C JPYTUMU BeJTMUMHAM;

OTHUChIBaTh M3y4YeHHble 3/7eKTPUYEeCKHe CBOMCTBA BeLeCTBa W 3/€KTPUUECKHe SIBIEeHUS
(mpotiecchl), UCMOB3ysl GU3NUECKHEe BEJIWYMHbBI: 3JIeKTPUUYECKUI 3aps[], 3JeKTpUueckoe rfore,
HampsUKEHHOCTb  T10JIs, TIOTEeHLWaja, pPa3sHOCTb TOTeHLMaJoB; TPU OMUCAHUM TIPABUJIBHO
TPAaKTOBaTh (PU3MUECKUM CMBIC/T HCIIOMb3yeMbIX BEJIMUYMH, WX O0O3HAUeHUs W eJUHMIIbI;
yKa3biBaTh (hOpPMYJIbl, CBSI3bIBaOIIIME JAaHHYIO (DU3UUeCKYI0 BeJIMUMHY C IPYTUMU BeJIMUMHAMU;

aHa/IM3UpOBaTh (PU3MUeCKHe TIPOLIeCChl U SIBJIEHUS], UCTIONb3ys (u3nueckre 3aKOHbI U
TIPUHLIUIBIL: 3aKOH BceMUpHOro Tsarotenus, I, II u III 3akoHbl HblOTOHA, 3aKOH COXpaHeHus
MeXaHWUeCKOW SHepruu, 3aKOH COXpaHeHHs UMITy/IbCa, MPUHLIUI CyTeprio3UL[MK CUJI, TIPUHLUIT
PaBHOIpaBUsi UHEePLMaJbHBIX CUCTEM OTCUETa, MOJIEKY/ISIPHO-KUHETUUECKYIO0 TEOPUI0 CTPOEHUS
Bell|eCTBa, Ia30Bble 3aKOHbI, CBSI3b CpeJHEeN KWHETUUeCKOW SHepPruy TeryioOBOro JBMXKEHHUs
MOJIEKYJT C abCOIOTHOM TeMIlepaTypoM, TepBbIi 3aKOH TepMOJWHAMUKH, 3aKOH COXPAHEHUs
3/IeKTPUUECKOr0 3apsifia, 3akoH KysioHa, Mpu 3TOM pasiuyarh CJIOBEeCHYH (HOPMY/IUPOBKY
3aKOHa, er0 MaTeMaTU4YeCcKOoe BhIDAKEHHE U YC/IOBUS (TpaHMIIbI, 00/1aCTH) TPUMEHUMOCTH;

0OBSICHATH OCHOBHBIE TPUHLIUIIBLI JEMCTBHUST MAIllMH, PUOOPOB ¥ TEXHUUYECKUX YCTPOUCTB;
pa3uuaTh YCI0BUS UX 6e30racHOro MCIo/ib30BaHus B TIOBCeHEBHOM >KU3HY;

BBITIOJIHSATh 3KCIIEPUMEHThI T10 MCC/Ie/JOBaHUI0 (PU3UUeCKUX $SIBJIEHWA W TIPOLIeCCOB C
WCIO/Ib30BaHMEM TPSIMBIX M KOCBEHHbIX UW3MepeHWH, TIIpu 3ToM  (OpMyJIUpOBATh
npobsiemMy/3afiauy UM TUMOTe3y y4eOHOrO JKCMepuMeHTa, CoOWpaTh YCTaHOBKY W3
TIpe/IJI0’KeHHOTO 000PYI0BaHUsI, TPOBOIUTE OMBIT U (HOPMYJTUPOBATh BHIBO/B;

OCYILIeCTBJISITh TIpPsIMble ¥ KOCBEeHHble H3MepeHUusi (PU3NUYecKuX BeJUUWH, TIPU 3TOM
BbIOMpATh OMNTHUMA/IBHBINA CIIOCOO W3MEpEeHUs] M HCIO/b30BaTh W3BECTHbIE METO/bl OL€HKU
MOTPeLIHOCTeN U3MepeHu;

WCC/e0BaTh 3aBUCMMOCTH MeXJy (GU3MUeCKMMH BeJIMUMHAMU C HCIO/Ib30BaHHUEM
MPSIMBIX M3MEPeHUi, TIPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (HUKCUPOBAaTh pe3y/bTaThbl
TIOJTy4YeHHOM 3aBUCUMOCTH (PM3UUYeCKUX BeMUYMH B BHUje Tabiuil U rpaduKoB, /jenaTh BbIBOZbI
T0 pe3yJbTaTaM UCC/e[J0BaHuSI;

cobsofaTh TIpaBUIa 0e30TacHOTO Tpy/Ja IMPHU TPOBeJEHWH WCCIeOBaHWN B paMKax
yueOHOTO 3JKCIepuMeHTa, YyueOHO-MCCelOBaTeIbCKOM ¥ TIPOEKTHON  JIeSTeTbHOCTH  C
WCTIO/Tb30BaHUEM M3MEPUTE/TbHBIX YCTPOMCTB U J1ab0paTOpHOTr0 000PY/I0BaHUS;

pelllaTh pacuéTHble 3aJjaud C sBHO 3aJaHHON (DU3NUeCKON MO/ieNbio, UCIOIb3ys
(bu3nuecKye 3aKOHbI ¥ TIPUHIUIBI, HA OCHOBE aHa/iM3a yCJIOBUs 3a/lauM BbIOMpPATh (DHU3UUECKYIO
MoO/iesTb, BBIJIENATh (U3NUeckue BeMUUUHBI U (POpMYy/ibl, HeoOXoguMble [/si e€ pelleHus,
MIPOBO/IUTH PaCUéThl M OLIEHWBATh PEaIbHOCTD MOJIyYeHHOT 0 3HaueHusl (pr3UuecKol BeJTUUMHbL;



peliaTth KayeCTBEHHBbIE 33/|aui: BBICTPAWBaThb JIOTHUECKH HENPOTHBOPEUMBYIO IEITOUKY
paccy>x/ieHul C OropoM Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nUecKue siBlIeHus;

WCII0/Ib30BaTh TIPM  pellleHMW y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMAaLMOHHbIE
TeXHOJIOTUM [ijisl TIOMCKa, CTPYKTYPUPOBAHUS, WHTEpIpeTaliud M TpejCcTaB/ieHUs yueOHOU U
Hay4YHO-TIONY/SIpHOM HMH(OpMaL[UK, TIOTYYeHHOM M3 pa3/MuHbIX HCTOYHHUKOB, KPUTHUECKH
aHa/M3MpoBaTh MO/yyaeMyto HH(POPMALHIO;

TIPUBOJUTE TIPUMeEPHI BK/IaJda POCCUHCKUX U 3apyOeXXKHbIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKu, 00bsICHEeHHe TTPOLIeCCOB OKPYIKAIOIero MUpa, B pa3BUTHE TeXHUKH 1 TEXHOJIOTHH;

WCII0/Tb30BaTh TEOPeTHUecKre 3HaHUs 10 (U3WKe B TIOBCEAHEBHOW JKM3HU [iIs
obecrieueHust 6e30MacHOCTY TP 00OpaIleH!H ¢ MPUOOPaMU ¥ TEXHUYeCKUMU YCTPOMCTBAMHU, JJ1s1
COXpaHEeHWUsI 37I0POBbsI U COOTIO/IeHNsI HOPM 9KOJIOTHUEeCKOT0 TTOBeJIeH s B OKPY KaroLLel cpejie;

paboTaTh B rpyIire C BbIMOJHEHUEM pa3/IMYHbIX COLMANbHBIX poJiel, M1aHUpoBaTh paboTy
TPYIIbl, paLMOHAALHO pacrpefeniiTh 0053aHHOCTM W IUIAHUPOBATh  /IeSITeIbHOCTb B
HeCTaHJapTHbIX CHUTYalUsiX, a/|leKBaTHO OLIeHMBATh BK/IAJ, Ka)X[Oro W3 yYaCTHUKOB TPYMIIbl B
pellieHre paccMaTprBaeMou poOJIeMBbl.

K koniy obyuenuss B 11 Kj1acce mpeZiMeTHbIe pe3y/bTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh C(hOPMUPOBAHHOCTH ¥ 00YUarOIUXCsT YMEHUI:

JIeMOHCTPUPOBAThb Ha MpUMepax poJjib U MeCTO (U3MKU B (POPMUPOBAHUHU COBPEMEHHOU
Hay4yHOM KapTWHbI MHUpa, B Pa3BUTHUU COBPEMEHHOIN TeXHUKU U TeXHOJOTWH, B MPaKTHUeCKOU
JiesiTeNTbHOCTHU JTH0/Iel, LIe/IOCTHOCTb U eJUHCTBO (PM3MUeCKOM KapTUHbI MUDa;

YUUTBIBaTh TPAHULbl TPUMEHeHUs] M3yueHHbIX (QU3NUeCKUX MoOjie/ieil: TOUeUHbIH
3/IeKTPUUECKUN 3apsifl, JIyd CBeTa, TOYEYHbIM MCTOYHMK CBeTa, sJiepHas MoJenb aToMa,
HYKJIOHHasl MOZle/lb aTOMHOTO $iipa NPy pellieHnr GU3NUecKrx 3azay;

pacrnosHaBaTh (u3nyecKre siBjeHUs1 (TIPOL[eCChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
3JIEKTPOAVHAMUKA 1 KBAaHTOBOW (DM3WKU: 3/IeKTPHUeCKasi IPOBOJMMOCTD, TEIJIOBOE, CBETOBOE,
XUMUYECKOe, MarHUTHOe J[eWCTBUSI TOKa, B3aUMO/IeHiCTBMe MarHuTOB, 3/€KTPOMAarHUTHas
WH/YKLMs, [eHdCTBUe MarHUTHOTO TIO/si Ha TPOBOJHMK C TOKOM M JBWXKYLIUICS 3apsf,
3/IeKTPOMarHuTHbIe KoJjiebaHusi U BOJHBI, MPSIMOJIMHEHOe pacripoCcTpaHeHWe CBeTa, OTpaXkeHue,
nipesiomsieHue, uHTepdepeHLus, JudpakUys W TONsSpU3alusi CBeTa, /AWCIIepCUsi CBeTa,
doToanekrpruueckuii 3¢dekT (hoTo3ddeKT), cBeTOBOe JaB/eHre, BOSHUKHOBEHUe TMHeHYaToro
CIIeKTpa aToMa BOZI0pO/ia, eCTeCTBeHHas M UCKYCCTBEHHas! pa/[M0aKTUBHOCTh;

OTMCBHIBATh M3yueHHbIe CBOWMCTBA BeljecTBa (97eKTpUUYeCKHe, MarHUTHbIE, ONTHYeCKUe,
3JIEKTPUUECKYIO TTPOBOAMMOCTh Pa3/IMUHbIX CPeZ) W 3MeKTPOMarHWTHbIe siB/ieHUsT (TIPOLIeCChI),
uCronb3yss (¢Gu3nMUecKde BeJWUMHBL: 3/1IeKTPUUECKUM 3apsifi, Cujla TOKa, 3J/IeKTpUYecKoe
HarpsbKeHre, 37IeKTpUUecKoe COTIPOTUBIIeHHe, pa3HOCTh MOTEHLIMA/NIO0B, 3/IeKTPO/IBIIKYILask CUa,
pabora TOKa, WHAYKLMS MarHMTHOTO ToJisi, cuia Awmrepa, cuna JIopeHlla, WHAYKTUBHOCTh
KaTyIIK{, SHeprusi 3JIeKTPUYecKoro M MarHMWTHOTO Tojield, Mepuosi M uacToTa KosiebaHui B
KoJsiebaTesTbHOM KOHTYPe, 3apsifi M Cuja TOKa B MpOLiecce FapMOHMUYECKUX 3/1eKTPOMarHUTHBIX
KosiebaHui, (OKyCHOe pacCTOsiHMe W ONTHuYecKas CW/a JMH3bIL, TNPU OMWCAaHWU TPaBUIBHO
TPaKTOBaTh (PM3WUYECKUI CMBIC/T HCIONb3YeMbIX BeJUUMH, MX 0003HaueHWs W eAUHHILIbI,
yKa3bIBaTb ()OPMYJIbI, CBSI3bIBAIOLHE AAHHYIO (PM3MUECKYIO BeJIMUMHY C IPYTHMH BeTHYiHAMUY;

OTHMChIBaTh H3yUeHHble KBAHTOBbIE SIBJIEHUS M TIPOLIECChI, MCIIO/B3ys (r3UUYecKue
Be/IMYMHBI: CKOPOCTb 3JIeKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M UacTOTa CBeTa, SHEPrusi U
umnynbC (OTOHA, Tepuoj, ToJypacraja, SHeprusi CBsi3M aTOMHBIX sifiep, TpPU OMUCAHUU
NPaBUILHO TPAKTOBaTh (PU3MUECKUIM CMBIC/I HCIOMb3yeMbIX BeIWUWH, UX 0003HaueHUs WU



e/IMHUIIBI, yYKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (DU3UUYECKYIO0 BEJUUHMHY C APYTHMH
Be/TMYMHAMH, BBIUUC/IATH 3HaUeHue (PU3nueckol BeJTMYUHbI;

aHa/IM3UpOBaTh (hM3MYecKre TPOLIeCChl M sIB/IEHUS], UCMO/b3ysl (U3MuecKre 3aKOHbI U
NpUHLMMBL:  3aKOH OMa, 3aKOHbI T[10C/IeloBaTe/IbHOTO U Tapasiie/lbHOro COoeAMHeHUs!
MIPOBOJJHUKOB, 3aKoH [koyns—J/leHlla, 3aKOH 37eKTPOMarHUTHOW WHAYKIUM, 3aKOH
TIPSIMOJIMHEMHOTO PACIPOCTPaHeHHsl CBeTa, 3aKOHbI OTPa)KeHUsI CBeTa, 3aKOHBI TPeIoMJIeHUs
CBeTa, ypaBHeHHe OuHIITeMHa Aas GoTo3(deKra, 3aKOH COXpPaHEHWs SHEPruM, 3aKOH
COXpaHeHUsI UMIIy/IbCa, 3aKOH COXPaHEHWs JJIeKTPUUECKOr0 3apsifia, 3aKOH COXpaHeHUs
MacCOBOTO 4YMCJ/Ia, TIOCTy/aThl bopa, 3aKOH paJ[MOaKTUBHOTO pacrazia, MpPH 3TOM pa3/uyaTh
C/IOBECHYIO (DOpPMYJIMPOBKY 3aKOHa, ero maTreMaTHueckoe BbIpa)KeHHe U YCI0BHUsSl (IpaHMLIbI,
00/1aCTH) IPUMEHHUMOCTHY;

OTipejie/isATh HarpaB/ieHHue BeKTOpa WMHAYKLWAM MarHUTHOTO T0Jis TIPOBOJHUKA C TOKOM,
cubl AMIiiepa v cuibl JIopeHLa;

CTPOUTH U OTUCHIBATh M300pakeHNe, CO3/jaBaeMoe TJIOCKAM 3epKajioM, TOHKOW JTMH301;

BBITOJIHSTE JKCIEPUMEHTHI 110 HWCC/Ie0BaHUI0 (DM3UUYECKUX SIBIEHUMM W TIPOL[ECCOB C
WCTIONb30BaHWEM TIPSMBIX W KOCBEHHBIX W3MEpPeHWM: TIpu 3ToM  (OpMy/IHMpOBaTh
npobsieMy/3afiauy YW TUMOTe3y y4eOHOrO SKCIepuMeHTa, CoOWpaTh YCTaHOBKY W3
TIpe/I/IOKeHHOTO 000py/I0BaHMsI, POBOJUTH OTIBIT U (POPMYJ/TUPOBATh BHIBOBI;

OCYLL[eCTB/ISITh TPsIMble M KOCBeHHble Hu3MepeHusl (M3WYeCKUX BeIMUWH, TPU 3TOM
BBIOMpATh ONTUMAa/IbHBIA CMOCOO W3MepeHWsT M WCI0J/Ib30BaTh W3BECTHbIE METO/bl OLIeHKU
MOTPeIIHOCTel U3MepeHu;

WCCJIeIoBaTh 3aBUCUMOCTH (DM3UUYeCKUX BeJIMUMH C MCII0/Ib30BaHUEM TIPSIMbIX M3MepeHUit:
TpA 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBaTh pe3y/bTaThl MOJyueHHOW 3aBUCHMOCTH
¢busnueckux BenWUMH B BUAe Tabmmil W rpaduKOB, Je/naTh BLIBOABI T0 pe3yJ/bTaTaM
WCCIIe/IOBaHMS;

cobroiaTh TipaBWsia 0Oe30macHOro TpyZJa TpW TPOBeIeHWH WCCIeAO0BaHWN B paMKax
yueOHOTO 3KCIepUMeHTa, y4uyeOHO-UCC/IeIOBaTeIbCKOW U TPOEKTHOM  /IesiTeTbHOCTH  C
WCII0/Tb30BaHUEM U3MEPUTE/IbHBIX YCTPOUCTB 1 J1abopaTOpHOT0 000pY/10BaHMUS;

pelllaTb pACyéTHble 3aJaud C SIBHO 3a/laHHOM (M3WYeCKON MO/Je/nblo, HWCIO/b3Ys
¢du3nueckre 3aKOHBI ¥ TIPUHIIUIBI, HA OCHOBe aHa/iM3a yCJIOBUsS 3a/lauM BbIOMpaTh (GH3UUYEeCKYIO
MO/Ie/ib, BBIJENATh (U3NUeCKWe BeMWYMHbI U (POpMyJibl, HEeoOXOAWMbIe [jisi €€ pelleHus,
TIPOBO/TUTh PACUETHI U OLIEHWBATh PeabHOCTh IMOJTyUeHHOTO 3HaueHus1 (PU3ruecKoi BeJTMUMHbI;

pelllaTh KaueCTBEHHbIE 3a/laUud: BBICTPAMBAThH JIOTUUYECKHA HENPOTHBOPEUUBYHO LIETIOUKY
paccy»x/ieHul C OropoU Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nUecKue siBIeHus;

WCII0/Ib30BaTh TIPM  pellleHMW y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMAaLMOHHbIE
TeXHOJIOTUM [ TIOMCKa, CTPYKTYPUPOBaHUS, WHTEpIpeTaliud W TpeJCcTaB/ieHUs yueOHOU U
Hay4YHO-TIONY/SIpHONM MH(OpMaL[UK, TIOTYYeHHOW M3 pa3/MuHbIX HCTOYHHUKOB, KPUTHUECKHU
aHaIM3UPOBATh T0yYaeMyro UH(OpPMaIHIo;

0OBSICHATH TIPUHLIUTIBI IEMCTBYS MAILIMH, IPUOOPOB Y TEXHUUECKUX YCTPOWCTB, pa3nyaTh
yCJIOBUSI UX O€3011aCHOT0 MCIT0/Ib30BaHMsI B TIOBCEJHEBHOM JKU3HMU;

TIPUBO/IUTh TIPUMEPhI BK/Ia/la POCCUMCKUX W 3apyOe)KHBIX yU€HBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bsICHEHHE TTPOLIeCCOB OKPY)KAIOIIero MUPa, B Pa3BUTHE TeXHUKH 1 TeXHOJIOTH;

WCTO/b30BaTh TeOpeTHuUecKue 3HaHUSl 10 (U3MKe B TIOBCEJHEBHOW JKWU3HU JI/IsS
obecrieueHust 6€30MacHOCTY TPU 00OpaIleH|H ¢ TPUOOPaMU Y TEXHUYECKUMU YCTPOUCTBAMH, 7151
COXpaHeHHsl 3[J0POBbsI U COOJTIOZIeHHsI HOPM 9KO0JIOTHUeCKOT0 TOBe/leHUs B OKPY Karoliel cpe/ie;



paboTatk B rpyTIe C BHIMOJHEHWEM pa3/IMUHbIX COLMAIbHBIX POJIeH, TIaHUPOBaTh paboTy
TPYIMbI, PALMOHA/JLHO PpacrpefiesiiTh O00sf3aHHOCTH U IJIAHUPOBATh  JIeITETbHOCTH B
HeCTaHZJAPTHBIX CUTYyalUsiX, aZleKBaTHO OLIeHMBATh BKJ/AJ, Ka)K[JOr0 M3 YYaCTHUKOB TDYMIbI B
pellleHHe paccMaTpUBaeMoii 1pobsieMbl.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
No HaumenoBanu | KosinuectBo uacoB JJ/IeKTPOHHbIE
| epa3penoB u (uudposbie)
n/ Bcer Kontposibabl | IIpakTHuecku 6
0 TeM o e paBoTs: e paBoTs! o0pa3oBare/ibHbIE
NporpamMMsbI pecypchbl
Pazgen 1. PU3UKA 1 METO/bI HAYUHOI'O ITIO3HAHUSA
Pusnia bubmroreka LIOK
11 rsTo,qbl 5 http
YHROro s://m.edsoo.ru/7f41bf72
MO3HaHUsI
WNroro no pa3peny 2
Pa3zpen 2. MEXAHUKA
bubmoreka LJOK
2.1 KunemaTuka 5 http
s://m.edsoo.ru/7f41bf72
bubmoreka LJOK
2.2 HvHamuKa 7 http
s://m.edsoo.ru/7f41bf72
3aKOHBI BubmoTeka LIOK
2.3 COXpaHeHusl B 6 1 1 http
MeXaHUKe s://m.edsoo.ru/7f41bf72
Ntoro no pa3peny 18

Paszaen 3. MOJIEKYJISIPHASA

OU3NKA U TEPMO/IUHAMUKA

ﬁ;}?;]:;ﬁp}lo_ bubmioreka LIOK

31 KUHETHYeCKOH 9 1 ity

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

TEOpUH
OCHOBBI bubmoteka LIOK

3.2 TepPMOJUHAMUK 10 1 http
u s://m.edsoo.ru/7f41bf72
ArperaTHble
COCTOSTHUSI bubmoreka IIOK

3.3 Bell|ecTBa. 5 http
da30Bble s://m.edsoo.ru/7f41bf72
riepexo/ibl

WNroro no pa3peny 24

Paszpen 4. 3JIEKTPOANMHAMMKA




bubnuoreka IIOK
OJIEKTPOCTAaTUK
4.1 . 10 1 http
s://m.edsoo.ru/7f41bf72
[TocTostHHBIN
3/IeKTPUYeCKUU bubmioreka LIOK
4.2 TOK. TOKU B 12 1 1 http
Pa3/IMUHBIX s://m.edsoo.ru/7f41bf72
cpefax
Wroro no pa3peny 22
Pe3epBHOe Bpems 2
OBLIEE
KOJIMYECTBO
YACOB I10 68 3 4
[MPOI'PAMME
11 KJIACC
KonnuecTBo uacoB JJ/IeKTPOHHBbIE
Ne HaumeHnoBaHue
(yudpoBbie)
n/ pa3fiejIoB U TeM Bcer | KoHTpo/bH IIpakTHyeck 6
n NporpamMmal (] ble padoThI ue padoThI 0PpasoRaTENLHRIE
pecypcsl
Pazpen 1. JIEKTPOJUHAMUKA
MarHuTHoe ToJe. bubmioTeka LIOK
1.1 ONeKTPOMarHuTH 11 1 3 http
asg UHAYKOUS s://m.edsoo.ru/7f41¢97c
Ntoro no pa3peny 11
Paspen 2. KOJIEBAHWSA 1 BOJ/THBI
MexaHuueckue u bubmmoreka IIOK
2.1 3/1eKTPOMarHuTH 9 1 http
bIe KojiebaHust s://m.edsoo.ru/7f41c97c
MexaHuueckre u bubmmoreka IIOK
2.2 3/IEKTPOMarHUTH 5 1 http
ble BOJTHbI s://m.edsoo.ru/7f41c97c
bubmmoreka LIOK
2.3 OnTHka 10 3 http
s://m.edsoo.ru/7f41c97c
Wroro no pa3peny 24

Pa3gen 3. OCHOBBI CIIEIITMAJTIbHON TEOPUN OTHOCUTE/IBHOCTH




OCHOBBI

I[TPOI'PAMME

S Bubmioreka IIOK
31 Teouym 4 1 tp
P s://m.edsoo.ru/7f41c97c
OTHOCHUTEJIbHOCTU
WToro 1o pa3geny 4
Pa3aen 4. KBAHTOBASA ®U3UKA
DreMeHTbI Bubmioreka LIOK
4.1 KBaHTOBOM 6 http
OTTHKU s://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
4.2 CrpoeHnue aTtoma 4 http
s://m.edsoo.ru/7f41c97c
bubmoTeka LIOK
4.3 ATOMHOE 571po 5 http
s://m.edsoo.ru/7f41c97c
Wroro no pa3peny 15
Pa3pen 5. 3JIEMEHTBI ACTPOHOMUHN 1 ACTPO®U3NKU
OneMeHTbI bubmioTeka LIOK
5.1 aCTPOHOMUU U 7 1 http
acTpoU3rKu s://m.edsoo.ru/7f41c97c
Nroro nio pasgeny 7
Pa3pen 6. OBOBIIAROIIEE IIOBTOPEHUE
bub OK
O6o6waromee nbnmorteka L]
6.1 TIOBTOPEHHe 4 it
P s://m.edsoo.ru/7f41c97c
Wroro nio pa3geny 4
PesepBHoOe Bpems 3
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 7




IIOYPOUYHOE IVIAHUPOBAHUE

10 KJIACC
KonnuecTBo uacoB
IIp
Kontp axT JJ/IeKTPOHHbIE
uye
No T 0JIbHBI uudpoBbie
eMa ypoka CKH
n/n Bcero | e oOpa3oBaTe/IbHbIE
paodoTt ¢ pecypchl
pao6
BbI
oT
bl
2.09 bubmoreka LIOK
®du3nKa — Hayka 0 [pUpoze. http
H 1
BYHBIE METOZb! HO3HAHA s://m.edsoo.ru/ff0c3
OKpY>Katolllero Myupa
2e2
2.09 Ponb 1 MecTo GU3UKU B bubmoteka LJOK
(hopMHpOBaHUY COBPEMEHHOM 1 http
Hay4HOU KapTHHBI MUPa, B s://m.edsoo.ru/ff0c3
MPaKTUUeCKOU JesITe/TbHOCTH JIF0/ler 3e6
9.09 MexaHnueckoe JBWKEHHE. bubmoreka LJOK
OTHOCHTENBHOCTh MEXaHUYEeCKOT0 1 http
nBwKeHus. [lepemellieHre, CKOPOCTb, s://m.edsoo.ru/ff0c3
yCKOpeHue 508
9.09 bubmiorteka LJOK
PaBHOMepHOe NpsiMOJIMHeHOe 1 http
JIBIDKEHHE s://m.edsoo.ru/ff0c3
620
16.0 bubnuoreka LIOK
9 PaBHOyCKOpeHHOe pSIMOIMHEHOe 1 http
JIBIDKEHUe s://m.edsoo.ru/ff0c3
72e
16.0 bubnuoreka LIOK
9 CBoboiHOe TajieHue. Y CKopeHue 1 http
cBOOOAHOTO TaZleHuUs s://m.edsoo.ru/ff0c3
Scc
23.0 . Bbubmoteka LIOK
9 KpuBonmHeliHOe JBUKeHMe. http
eHye Mare O TO 0 1
JIBIDKEHHE MATEPHATLHOM TOUKH I s://m.edsoo.ru/ff0c3a
OKDPY>KHOCTH da




23.0 Bbubmoteka LIOK
9 [TpuHLMn oTHOCUTeNbHOCTHY ["anues. ht
8 WHepraibHble CUCTEMbI OTCUeTa. .
N s://m.edsoo.ru/ff0c3
ITepsslit 3akoH HbtoTOHA
be8
30.0 bub OK
9 Macca tena. Cuna. IpuHomn h_tl/tlp mmorexa L
9 .B i
CyTIepIIO3ULMU CUJT TOpOI/IUBElKOH «-//m.edsoo.ru/ff0c3
HeroToHa /7151 MaTepuasibHOW TOUKU bes
30.0 bubmoreka IIOK
9 10 Tpetuii 3akoH HbroTOHA A17151 http
MaTepHasbHbIX TOUEeK s://m.edsoo.ru/ff0c3
be8
7.10 bubmoreka LIOK
3aKOH BCEMHUPHOrO0 TaroteHus. Cuia http
11 Ny
Zi);e(()i:b CpRai RocMHHecKas s://m.edsoo.ru/ff0c3
P dog
7.10 bubmoreka LJOK
1 Cuna yrnipyroctu. 3akoH 'yka. Bec http
Tena s://m.edsoo.ru/ff0c3e
18
14.1 bub OK
0 Cuna tpenusi. KosdduimeHT TpeHus. h_tI/tIQ nmorexa L
13 C
WJ1a CONPOTUBJIEHUS [IPU [JBU)KEHUN «-//m.edsoo W/ HOC3E
TeJla B )KUAKOCTH U/IU rase 76
14.1 [TocTynaresibHOe U BpaljaTeIbHOE bubmiorteka LJOK
0 14 JBIDKeHHe abCoMOTHO TBEPOTO Tesa. http
MowmeHT cusbl. [1neqo cunbl. YcnoBus s://m.edsoo.ru/ff0c4
paBHOBECHS TBEPAOTO TeJia 1a6
21.1 VimMnyibCc MaTepranbHOM TOUKHY, bubnuoreka LIOK
0 15 CUCTeMbl MaTepUasbHbIX TOYeK. http
Wmmnynbc cuiibl. 3aKOH COXpPaHeHUst s://m.edsoo.ru/ff0c4
UMITy/bca. PeakTHBHOe JBMKeHUe 3d6
21.1 PaboTa 1 MOIIHOCTb CHJIBL. Bbubmoteka LIOK
0 KuneTnueckasi SHeprus http
16 .
MarepuasbHON Touku. Teopema 06 s://m.edsoo.ru/ff0c4
M3MeHeHUH KUHeTUUeCKOW SHeprum 502
IToTe SHe .
TeHLMabHasl SHeprus Bu6miorexa LOK
[ToTeH1ManbHast SHEPrus yIpyro http
17 i .
ACOPMHPOBAHHOH [IPYKHHEL s://m.edsoo.ru/ff0c4
[NoTeHIMabHAsT SHEPT U TeJla BOJIU3U 61a

TIOBEPXHOCTU 3eMJIU




HOTEHL[I/I(:U'ILHBIQ M HeloTeHLIKd/IbHbIE

cusibl. CBsA3b paboThI bubnuoreka LIOK
18 HernoTeHLMaIbHbIX CUJI C U3MeHeHHeM http
MeXaHUUeCKOW SHeprur CUCTeMbI TeJl. s://m.edsoo.ru/ff0c4
3aKOH COXpaHeHUs] MeXaHUueCKOu 78c
3Hepruu
JlabopaTopHast paboTa
«HccnenoBanue cBsi3u pabOThI CUTTBI C
19 V3MeHeHHeM MeXaHUueCkKoW SHepruu
Tesla Ha pUMepe pacTsHKeHHUs
PE3UHOBOTO KTy Ta»
bubmoreka IIOK
KoHTposipHast paboTa o Teme
http
20 «Kunemaruka. /JuHaMuKa. 3aKOHbI
s://m.edsoo.ru/ff0c4
COXpaHeHHUsl B MeXaHUKe»
b74
bubmoreka IIOK
OcHOBHBbI€ TI0JI0’KEeHUST MOJIEKYISIPHO- http
21 KMHeTUYeCKOU Teopuu. bpoyHOBCKoe
s://m.edsoo.ru/ff0c4
JBrkenue. [luddysus
dc2
XapakTep JABWKEeHUS U
97 B3aUMO/IeMCTBUS UaCTHIL] BellleCcTBa.
Mogenu cTpoeHusi Ta3oB, XUAKOCTeH
U TBEPBIX Tesl
73 Macca monekys. Konnuectso
BeljectBa. [TocTosiHHass ABorazipo
TenoBoe paBHOBecHe. TemnepaTrypa
24 U eé usmepenue. lllkana Temrieparyp
Lenbcus
bubmiorteka LJOK
75 U peanbhbiii ra3 B MKT. OcHOBHOe http
ypaBHeHne MKT s://m.edsoo.ru/ff0c4f
de
AbGcomoTHast TeMriepaTypa Kak Mepa bubnuoreka IIOK
%6 cpeJiHel KUHeTUUeCKON SHepruu http
JIBIDKEHUSI MOJIeKY/1. Y paBHeHHe s://m.edsoo.ru/ff0c5
MeHgeneeBa-KnamnelipoHa 1lle
27 3akoH [anbToHa. ['a30Bbie 3aKOHBI
JlaboparopHast pabota
28 «VccnenoBanue 3aBUCUMOCTU MEXAY

rapaMeTpaMH COCTOSTHUS
pa3peXeHHOT0 ra3a»




V3ompoliecchl B U/jealbHOM Ta3e U UX

bubnuoreka IIOK
http

29 rpaguueckoe rnpezcraBjieHue s://m.edsoo.ru/ff0c5
70e
BHyTpeHHss 3Heprus
TepMOIMHAMUUECKOU CUCTEMBI U bubnuoreka IIOK
criocoObI eé n3MeHenusi. KommuectBo http
30
TeryIoThl U paboTa. BHyTpeHHsis s://m.edsoo.ru/ff0c5
9Heprusi 0JHOATOMHOI'0 M/leabHOTO 952
rasa
bubmmoreka IIOK
http
31 Bupjet Teromnepesatiu s://m.edsoo.ru/ff0c5c
36
Y jenbHas Teri0éMKOCTh BelleCTBa. bubmoreka IIOK
32 KonuuecTBO TernaoTkl Mpu http
Teruionepeaue. AuabaTHbIN s://m.edsoo.ru/ff0c5c
nporiecc 36
bubmmoreka LIOK
33 [TepBbiii 3aKOH TEPMOAVMHAMUKU U €0 http
NIpUMeHeHHe K U30I1poLjeccam s://m.edsoo.ru/ff0c5e
fc
bubmoteka LJOK
HeobpatumocTh PPOHECCOB B http
34 :E;ﬁggi}j;ﬁi iﬂ SAKoH s://m.edsoo.ru/ff0c6
230
bubmoreka LJOK
35 [Mpuniun gevictBus u KI1/1 TeryioBoit http
MallliHbI s://m.edsoo.ru/ff0c6
00a
36 Iukn Kapuo u ero KII/I
37 OKosioruyeckyie mpoosieMsl
TeM/I09HepreTUKU
bubmoreka LIOK
38 O06o0aromuit ypok «MoJieKy/isipHast http
¢usrka. OCHOBBI TEPMOJUHAMUKI» s://m.edsoo.ru/ff0c6
938
bubmoteka LJOK
KonTponbHast paboTa 1o Teme http
39 «MonekynspHas ¢pusrka. OCHOBBI

TePMOAWMHAMHKI

s://m.edsoo.ru/ff0c6a
50




[Tapoobpa3oBaHue ¥ KOHZAEHCALHS.

bubnuoreka IIOK
http

40
VcniapeHue U KUIeHue s://m.edsoo.ru/ff0c6
3b6
bubmoreka IIOK
AOGcCosFoTHast 1 OTHOCHUTETbHAs
41 BJI&KHOCTh BO3AyXxa. HacklieHHbIN huip
a yxa. s://m.edsoo.ru/ff0c6
P 4d8
Tré .K
Bépaoe Tesio. Kpucrammmueckue u Bubmiorexa LIOK
amopgHble Tena. AHU30TPONUS http
42 %) . Ku
CBOMCTB KpHCTA/IOB AlHe s://m.edsoo.ru/ff0c6
Kpuctasuibl. CoBpeMeHHbIe =50
MaTepHraJibl T
bubmoreka LIOK
[TnaBneHye ¥ KpUCTA/UTA3ALIUS. http
43 Y, .
Cﬂgi;jr ;ZHHOTa TVIaBIERHA s://m.edsoo.ru/ff0c6
y i 708
bubmoteka LJOK
http
44 Y 0
paBHeHHe TeTUIoBOro OasaHca «-//m.edsoo.ru/ffOcE
820
. bubmoTeka LIOK
DJIeKTpU3aLus Tes. JIeKTPUIeCKU http
45 .
izp TofBa BUA4 SIeKTpHIeCIX s://m.edsoo.ru/ff0c6
psif bec
bubmiorteka LJOK
[TpOBOAHUKH, TUIIEKTPUKU U http
46 .3
TIOTYTIPOBO/JTHUKH. 3aKOH COXPaHeHMUsI «-//m.edsoo.ru/ffOcE
3/IeKTPUYECKOTr0 3apsijia
bec
. bubmioreka LJOK
B3aumoeiicTBue 3apsioB. 3aKOH http
47 K . T 7| 7
3ayJ:IOHa OUEeYHBIH 3/IeKTPUUeCKUM «-//mLedsoo.ru/ff0cEe
psA ed
HarpsykéHHOCTB 3/1eKTPUUeCKOro bubnuoreka LIOK
48 1ioJist. [IpUHLIUTT CYTIePTIO3ULIUU http
3/IeKTpHUUeCcKuX Tosieid. JInHuu s://m.edsoo.ru/ff0c6
HarpsDKEHHOCTU df2
bubmuoreka IIOK
PaboTa CuT 3/1eKTPOCTaTUUYECKOTO http
49 osis1. [Tote . PasHoc
HOML. LIOTEHRHAI, HasHOCTR s://m.edsoo.ru/ff0c6f

TOTEeHLIMAJIOB

00




HPOBO,E[HI/IKI/I " JUSJIEKTPUKU B

bubnuoreka IIOK
http

50 3/1eEKTPOCTaTUUeCKOM T10J1e. o-//m.edso0o.ru/ff0C7
[vsnekTpudyeckasi TIPOHULIAEMOCTD 018
bubmoreka IIOK
51 DJIeKTPOEMKOCTh. KoHzeHcaTop fiip
s://m.edsoo.ru/ff0c7
126
. bubmoreka IIOK
OJIEKTPOEMKOCTH IJIOCKOTO http
52 KOH/IeHCaTopa. DHeprus 3apsyKeHHOIo o-//m.edsoo.ru/ffOc7
KOH/IeHCaTopa 200
e3 JlabopaTopHast paborta "V3mepeHue 1
3/1eKTPOEMKOCTH KOHleHcaTopa"
[TpuHLMIT eMCTBUS U TIPUMeEHeHe
KOH/IeHCaTOPOB, KOIMMUPOBAaIbHOT O
54 ammapara, CTpyWMHOr 0 pyUHTepa.
DJIeKTPOCTaTAUeCKast 3alljuTa.
3a3zemsieHre 371eKTPOIIPUOOPOB
ONeKTpUUYeCKri TOK, YCJIOBUS €r0
cyljecTBoBaHUs. [10CTOSHHBIN TOK.
55 Cwuna Toka. HampsbkeHue.
ConporuBienue. 3akoH Oma a1t
y4JacTKa Ljenu
[TocnenoBarenbHOe, Mapasuie/ibHOe, Bu6miorexa LOK
CMelllaHHOe COeJlHeHHe http
56 MPOBOAHUKOB. JTabopaTopHast paboTa 0.5 «-//m.edsoo.ru/ff0c7
«/3yueHne CMellIaHHOTO COeIMHeHUs 450
pe3uCTopoB»
bubmioreka LJOK
57 PaboTa ¥ MOIITHOCTb 3JIEKTPHYECKOT0 http
TOKa. 3aKoH JI>xoysns-JleHua s://m.edsoo.ru/ff0c7
838
3akoH OMa /17151 TOJTHOM (3aMKHYTOM)
N bubnuoreka IIOK
snekTpuueckoi Lienu. KopoTkoe
58 3ambIkaHue. JlTabopaTopHast paboTa 0.5 utp
s://m.edsoo.ru/ff0c7a
«3mepenue 3/1C MCTOYHMKA TOKA U e0
€ro BHYTPeHHero COMpOTHUBJIEHUSI»
O/IeKTPOHHAs TPOBOJUMOCTh TBEPABIX
59 MeTa/lJIOB. 3aBUCUMOCTh

COTIPOTHUBJ/IEHUSI META/IZIOB OT
TeMriepaTypbl. CBepXIpOBOJUMOCTh




11 KJTACC

50 OneKTpUuecKuii TOK B BaKyyMe. 1
CBoiiCcTBa 3/1eKTPOHHBIX MTyUKOB
[TonyripoBOHUKY, UX COOCTBEHHAs U bubmoreka IIOK
61 rpyMecHasi MpoBoAMMOCThb. CBOMCTBa 1 http
p—n-nepexoza. [TosynpoBoAHUKOBEIE s://m.edsoo.ru/ff0c8
MpUOOPEI 4ae
O/IeKTPUYECKU TOK B pacTBOpax U bubmoreka LIOK
62 pacriaBax 3/1eKTPOIUTOB. 1 http
ONeKTPOIUTAYECKAs AUCCOLALIUS. s://m.edsoo.ru/ff0c8
OeKTPOJIn3 2ba
ONeKTpUUecKUii TOK B rasax. bubmoteka LJOK
63 CamocTosiTe/TbHbIN 1 1 http
HeCaMOCTOSITe/IbHBIN pa3psif. s://m.edsoo.ru/ff0c8
Monnus. I1na3ma 4ae
OnekTpuuecKre MpUOOpsI U bubmoTeka LJOK
64 YCTPOMCTBA U UX MIPAKTHUECKOe 1 http
ripuMeHeHue. [IpaBusia TeXHUKU s://m.edsoo.ru/ff0c8
0e30r1acHoOCTH 6fc
bubmiorteka LJOK
O6o011aroMil YpoK http
65 1
«DJIeKTPOIHAMHKA» s://m.edsoo.ru/ff0c8
8be
KonTtponbHast paboTa 1o Teme bubnuoreka LIOK
66 «2nekrpoctatvka. [TocTosiHHBIN 1 http
371eKTpuueckuii Tok. TOKU B s://m.edsoo.ru/ffOc8a
Pa3/IMUHBIX Cpefax» 8a
bubmioreka LJOK
http
67 MToroBasi KOHTpO/IbHAsI paboTa 1 o-//m.edsoo.ru/ffOc8c
56
bubmuoreka IIOK
68 O6o01aroryi ypok 1o temam 10 1 http
KJjlacca s://m.edsoo.ru/ff0c8f
6c
OBLIEE KOJIMYECTBO YACOB I10 68
[MPOI'PAMME
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2.09

ITocTosiHHBIE MAarHUTHI U UX

N bubmoreka IIOK
B3auMogelcTBre. MarHUTHOe http
.B i
HOJIE. BEKTOP MATHUTHOM . s://m.edsoo.ru/ff0c97
WUHAYKIUH. JIMHUW MarHUTHOU 78
UHAYKLUU T
2.09 MarsuTtHoe 110Jie IPOBOJHUKA C bubmoreka IIOK
TOKOM. OnbIT OpcTesa. http
B3aumoeiicTBre MPOBOJHUKOB C s://m.edsoo.ru/ff0c98
TOKOM fe
9.09 bub OK
JlaboparopHnas pabota «/3yuenue @ morexa I}
a Oro TI0JIS Ka C
MAFHHTHOTO HOJEA KATYIIER s://m.edsoo.ru/ff0c98
TOKOM»
fe
9.09 [lelicTBMe MarHUTHOI'O TOJIST HA
MPOBOJHUK C TOKOM. Cuiia bubmoteka LIOK
Awmrepa. J/TaboparopHas paboTa http

«VccnenoBanuve JencTBUs
MOCTOSTHHOTO MarHUTa Ha pPaMKy C
TOKOM»

s://m.edsoo.ru/ff0c9a
c0

16.0 [lelicTBe MarHUTHOTIO I0JIS HA bubmoreka LIOK

9 JIBIDKYILIYIOCS 3aPSPKEHHYH0 http
yactuiy. Cua Jlopenija. Pabora s://m.edsoo.ru/ff0c9d
cunbl JlopeHiia f4

16.0 OJIeKTPOMarHuTHast UHAYKLYS.

9 [ToToK BeKTOpa MarHUTHOM
uHayKunn. O/1C UHAYKLUU. 3aKOH
3/1eKTPOMAarHUTHOW MHAYKLIUU
®apajes

;3'0 JTaGoparopHas paboTa E_tgl/tlé mmoreka LOK
«Mcenenoarne HlineHm s://m.edsoo.ru/ffOcal
3/1eKTPOMAarHUTHOW MHAYKLIN» =0

23.0 NHaykTUBHOCTD. fAB/IeHUe Bu6miorexa LOK

9 camouHAaykiuu. 31C http
CaMOMHAYKLHH. SHEpritA s://m.edsoo.ru/ff0ca6
MarHUTHOTO MOJIs1 KaTYLIKH C 00
TOKOM. DJIeKTPOMarHUTHOe T0Jie T

30.0 TexHUuecKre yCTPOMCTBA U UX

9 NIpUMeHeHHe: TIOCTOsTHHbIe

MarHUThbl, 371eKTPOMarHuThbI,
3/1eKTPO/IBUraTeslb, yCKOPUTENN
3/IeMeHTapHbIX YaCTHL,




WHAYKLIKWOHHAA 1redb

30.0 bubmoreka [IOK
9 O6o01aromuii ypok «MarHuTHoe Q morexa I
10 )
FIOJIE. STICKTPOMArHHTHAA s://m.edsoo.ru/ffOcab
VHYKIUS»
82
7.10 bubmoreka LIOK
KonTponbHast paboTa 1o Teme http
11 M .
«VIATHHTHOE Tore s://m.edsoo.ru/ffOcad
OneKkTpoMarHUTHAsE UHAYKIUS» g
7.10 CBob
B0OOO/IHBIE MEXaHUUECKHEe Bu6miorexa LIOK
KojebaHus. "'apMoHUuecKre http
12 ) LY
KOJIEDAHIA. 7 ABHETNE . s://m.edsoo.ru/ffOcaf
rapMOHUYECKUX KOojieOaHH. 06
[IpeBpailieHre sHeprun Bl
14.1 JlaboparopHast pabota
0 «/ccnenoBaHue 3aBUCHMOCTH
13 repyo/ia Masibix Kose6aHui Tpy3a
Ha HUTH OT JIJTUHBI HUTH U MaCChI
rpy3sa»
14.1 KonebaTenbHbIN KOHTYP.
0 CBob
B0OOO/IHBIE 3/IEKTPOMArHUTHBIE Bu6miorexa LIOK
KoJiebaHus B U/jeaTbHOM http
14 ) .
KOJIEDATEIILHOM KORTYPE s://m.edsoo.ru/ff0cb8
Amnasiorusi MeXxay MexaHU4eCKUMU 20
Y 3JIeKTPOMarHUTHBEIMU =
Kosie6aHUsMU
21.1 bubnuoreka LIOK
0 ®opmyna TomcoHa. 3akKoH Q mmotexa L}
15
COXpaHeHUsl SHepPTryu B U/iealbHOM <-//m.edsoo.rw/ff0cb9
KojiebaTeslbHOM KOHTYpe )
21.1 I1
pejiCTaB/ieHHe O 3aTyXaroInX Bu6miorexa LIOK
0 KoJsieOaHusIX. BBIHYX/JeHHbIe ht
16 MeXaHuuecKre KojaebaHusl. e
s://m.edsoo.ru/ffOcbb
Pe3onaHc. BeiHyX/1eHHbIe 36
3/IeKTPOMarHuTHbIe KosieOaHUs —
[TepeMeHHBII TOK.
CuHycouJanbHbIA epeMeHHbIN bubmioreka LJOK
17 TOK. MOIIIHOCTh TIepeMeHHOT0 http
TOKa. AMIUIUTYJHOE U s://m.edsoo.ru/ffO0cbd
JleNCTBYIOIIlee 3HaUeHUe CUJTbI TOKa 34
Y HarpspKeHUst
18 Tpancdopmatop. IIpousBoacTso,




nepesiaua 1 rnorpebieHue
3/1IeKTPUYECKOW SHEPrum

YCTpPOWCTBO Y MpakTUUYeCKoe bubmoreka LIOK
19 TIpUMeHeHHe 3JIeKTPUYeCcKOro http
3BOHKA, reHepaTopa repeMeHHOTr0 s://m.edsoo.ru/ff0cc3
TOKa, JIMHUM 3/1eKTporepesay 24
OKOJIOrMYeCcKre PUCKU NpU
MIPOM3BO/ICTBE 3/IeKTPO3HEPIUH.
20 KysbTypa rcrosib30BaHus
3/1eKTPO3HEPTUU B [TOBCEJHEBHOM
JKU3HU
MexaH1uecKue BOJIHBI, YCI0BHUS
Y bubmoTeka LIOK
pacrnipoctpaHenus. [lepuos. htt
21 CKOpOCTh pacripoCcTpaHeHus 1 :
P pacrpocTp s://m.edsoo.ru/ffOcca
J/vHa BojHbI. [lonepeuHsie U c4
IIPOJ0JIbHEIE BOJIHEI T
bubmoTeka LIOK
2 3ByK. CKOpOCThb 3ByKa. ['pOMKOCTb http
3ByKa. Bricora ToHa. Tem0Op 3ByKa s://m.edsoo.ru/ffOccc
Oc
bubmioreka LIOK
O/eKTpoMarHuTHbIE BOJIHBI, UX ht
23 CBO¥CTBa U cKopocTk. [11kana :
P s://m.edsoo.ru/ffOccf
3/1eKTPOMarHUTHBIX BOJIH o0
ITpyHLMIIBI pafOCBSI3U U
24 TesieBUAeHUs. Pa3BuTre CpencTB
CBs13U. Pagyosiokarys
bubmioreka LJOK
KontposbHast pabota «Kosiebanust http
25
Y BOJTHBI» s://m.edsoo.ru/ff0cc6
8
[TpsimoniMHeHOe pacripocTpaHeHue Bbubmoteka LIOK
6 CBeTa B OJJHOPOZAHOM cpefie. http
ToueuHblli UICTOUHUK CBeTa. JIyu s://m.edsoo.ru/ff0cd3
cBeTa 50
bubmoreka IIOK
Otpaxkenue cseTta. 3aKOHbI
27 oTpakeHus cseta. [IocTpoeHue hut
P L P s://m.edsoo.ru/ff0cd4
1300paXeHU B TVIOCKOM 3epKaJie e0
28 IIpenomienue ceeta. [TonHoe Bbubmoteka LIOK
BHYTpEeHHee OTpaKeHHe. http




[IpezesibHBIN yTO MOJTHOTO
BHYTPEHHEr0 OTPa’KeHUsI

s://m.edsoo.ru/ff0cd7
f6

bubmoreka LIOK
99 JlabopaTopHasi pabota «/3mepeHue http
roKa3aTeJisi peJIOMJIeHHsI CTeKJIa» s://m.edsoo.ru/ff0cd6
7a
bubmoreka LIOK
JIun3el. ITocTpoeHne n306paskeHN ﬁ mmorexa L
30 LD % .
B /iH3e. ®opMyJia TOHKOU JTMH3bI «-//m.edsoo.ru/ffocdd
YBenuueHue JIMH3bI
le
JlaboparopHast pabota
31 «/ccnenoBaHrie CBOMCTB
1300pa’keHUH B TMH3aX»
Hucniepcusi cBeta. C/10>KHbBIN
3 cocraB besioro ceeTta. L]Ber.
JlaboparopHas pabota
«HabnroieHre AXCIIEPCUH CBETa»
bubnuoreka LIOK
WnTepdepenius ceera. http 1
33 .
Audparuys coera . s://m.edsoo.ru/ffOced
HOudpaxipoHHas peléTka 27
bubmioTeka LIOK
34 [ToriepeuHOCTh CBETOBBIX BOJTH. http
[Monsipy3arusi cBeta s://m.edsoo.ru/ff0cf0
2e
Onrtuueckue pUOOPHI U
35 YCTPOMCTBA U YCIOBUS UX
0e30rMacHOro NMpUMeHeHUsI
I'paHuLbl IPUMEHUMOCTHU bubmoteka LIOK
KJIaCCUUeCKOW MeXaHHKH. http
36 N
[TocTynaTsl crieljuasbHON TEOpUX s://m.edsoo.ru/ff0cf8
OTHOCUTE/IbHOCTHU 62
bubmoreka [IOK
OTHOCUTETBHOCTH
37 OJHOBPEMEHHOCTHU. 3aMe/lJieHue hutp
AHOBD ] A s://m.edsoo.ru/ffOcfa
BpeMeHH U COKpaIlleHHe JIJTAHbI 4
OHeprus U UMITY/IbC bubmoreka LIOK
38 PeJIITUBUCTCKOM yacTuIlbl. CBS3b http
MaccChbl C SHepruer U UMITYJIbCOM. s://m.edsoo.ru/ffOcfc
OHeprus Mokos 68
39 KonTtponbHas pabora «OnTHka. bubmuoreka LIOK




OcCHOBBI CIelanIbLHOU Teoprr

http

s://m.edsoo.ru/ff0cf6
OTHOCHTE/IbHOCTH»
fo
bubmoreka IIOK
®otoHbl. ®opmyiia [11aHKa. http
40
OHeprus ¥ UMITyJIbC (POTOHA s://m.edsoo.ru/ffOcfe
16
bubmoreka [IOK
OTKpBITHE U UCCIelOBaHNe http
41 .0 A.T.
GorodphexTa. OnbiTL! s://m.edsoo.ru/ffOcff
CrosieToBa
c4
bu6 OK
3akoHbl QoTo3dexTa. YpaBHeHUE ﬁ mmoTexa L
42 C)% % .
MHLITEHHA A3 QOTOIppekta s://m.edsoo.ru/ff0d0
«Kpachas rpanuta» dhotosddekra I5e
bu6 OK
Hasnenue ceeta. OnbiTe [1. H. h_':p mmotexa L}
43 Jleb . X %
ebeseBa. XuMHUeCKoe /leliCTBHe «-//m.edsoo.ru/E0dO
cBeTa
4ab
TexHuYecKre yCTPONCTBA U
MpaKTHU4ecKoe MpUMeHeHHe:
44
(dboTo3/1eMeHT, (hOTOIATUMK,
coJiHeYHast OaTapesi, CBETOJUO/
bubmioreka LJOK
45 Pemmenue 3aau 1o Teme http
«3DJIeMeHTbl KBAHTOBOM ONTHUKW» s://m.edsoo.ru/ff0d0
302
Mopesns aroma TomcoHa. OIbITEI bubnuoreka LIOK
46 Pesepdopga no paccesiHuo a- http
yactull. [lnanerapHas Mozesnb s://m.edsoo.ru/ff0d0
aToMa 9la
bubnuoreka IIOK
http
47 1 b
OCTy ATt BOpa s://m.edsoo.ru/ff0dOa
fa
W3nyyeHue U noroleHye bubmoteka LIOK
48 (hOTOHOB MpH Tepexo/ie aToMa C http
OJJHOT'O YPOBHsI HEpPryu Ha s://m.edsoo.ru/ff0d0a
Zipyroii. Bugpl criekTpoB fa
49 BosiHOBBIE CBOMCTBA UaCTHI]. bubmoreka [IOK
Bosnnel ge bporins. http




KopnyckynsspHO-BOTHOBOM

s://m.edsoo.ru/ff0d0c
nAyanu3Mm. CIOHTaHHOe U a8
BBIHY)X/[eHHOE U3/TyueHHe
OTKpbITHE paJMOaKTUBHOCTH. bubmoteka LIOK
Omebitel Pesepdopza o http
50
oripe/ie/ieHUI0 COCTaBa s://m.edsoo.ru/ff0d0f
Pa/IM0aKTHBHOTO HU3/Ty4YeHHst d2
CroiictBa anba-, 6era-, ramMmma-
51 u3nyvyeHus. BiausHue
Pa/IMOAKTUBHOCTH Ha >KUBbIE
OpraHU3Mbl
OTKpBITHE IPOTOHA ¥ HEUTPOHA. Bbubmoteka LIOK
£o W3otonsl. Anbda-pacmnag,. http
ONeKTPOHHBIN U MTO3UTPOHHBIN s://m.edsoo.ru/ff0d1
bera-pacnag. 'amma-usnyueHue 162
OHeprusi CBsI3U HyK/IOHOB B i{,qpe. Bu6miorexa LIOK
AnepHbie peakuyn. A1epHbIn http
53 peakTop. [Ipobemsl,
s://m.edsoo.ru/ff0d1
TMepCIeKTUBHI, 9KuonomquKHe 356
acreKThl /1ePHOM SHepreTUKU
OneMeHTapHbIe YaCTHUL[bI.
OTKpbITHE O3UTPOHA. MeTo/bl Bu6miorexa LIOK
HaOJTFOIeHHs] U perucTparyu http
54 3/1eMeHTapHbIX yacTull. Kpyrbiii
s://m.edsoo.ru/ff0d0e
cton «PyH/1laMeHTa/lbHbIe 38
B3auMo/ielcTBUs. EqUHCTBO T
(br3ruecKoi KapTUHBI MUpa»
Bup 3Bé31H0r0 Heba. Co3Be3aus,
ec sIpKWe 3BE3/Ibl, /1IaHEeThl, UX
BUMMOe JBrKeHUe. ComHeuHast
cucTema
Cosnuge. ConHeuHast aKkTUBHOCT.
56 Nctounuk sHeprum CosHia U
3BE3]
3BEé3/1bl, UX OCHOBHbIE
XapaKTepUCTUKU. 3BE3/Ibl IJIaBHOU
c7 10C/ie[i0BaTe/IbHOCTH. BHyTpeHHee
cTpoeHue 3B&37. CoBpeMeHHbIe
TIpe/iCTaBIeHNs O IPOUCXOXK/EHUN
v 3BosroLuu CosHLa U 3BE3]
58 Mneunsiii [TyTe — Hatlia

I'anaktuka. [TonoxxeHue u




aBwkeHne CosHua B ["anakTuke.
I"anakTuky. YépHble AbIPHI B ifpax
rajiakTUK

59

BcenenHas. Pa3beraHue rajakTuk.
Teopus bosnbloro B3psiBa.
PenvkToBOE M3nyueHue.
MetaranakTrka

60

HeperieHHbie ipobieMbl
aCTPOHOMUHU

61

KoHTtponbHast paboTta «1eMeHTbI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6ob6matoiuii ypok. Ponb Gusvku
Y aCTPOHOMHH B 3KOHOMHYECKOH,
TeXHOJIOTUUECKOH, COI[MaTbHON U
3TUYeCKOoM cdepax JesTeTbHOCTU
yesioBeKa

63

O6o61aroiiuii ypok. Pomb u MecTo
(bU3MKY ¥ aCTPOHOMUHU B
COBpPeMeHHOM HayuHOU KapTHuHe
MUpa

64

O6o01aroruii ypok. Posb
(hr31uecKoi Teopuy B
(hopmMupoBaHUM Mpe/CTaBIeHUN O
(hr31uecKom KapThHe MUpa

65

O6o01arorui ypok. Mecto
(bu3rueCcKoii KapTUHBI MHpa B
00I111eM psIly COBPEMEHHBIX
€CTeCTBeHHO-HayUHbIX
rpe/iCTaB/IeHUM O TIPUPO/Je

66

OO6o01aroIMi ypoK. MarHuTHoOe
riosie. /1eKTpPOMarHyuTHast
nHAyKLus. KBaHTOBas pusmka

67

WToroBasi KOHTpO/IbHAsi paboTa

68

HOABEAEHI/IE HUTOr'OB KypCa

bubmoreka LJOK
http
s://m.edsoo.ru/ff0d1
784

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




YYEBHO-METO/MYECKOE OBECIIEYHEHUWUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA
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