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ITIOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma 1o ¢u3uKe 6a30BOro ypOBHS Ha ypOBHE CpeJHero o0Iero
obOpa3oBaHus pa3paboTaHa Ha OCHOBE ITOJIO’KeHUM W TpeOOBaHWM K pe3y/abTaTam
OCBOEHHSI OCHOBHOW 00Opa30BaTe/IbHOM TporpaMMbl, TpefctaBieHHBIX B PI'OC
COO, a Takke c yuétom deaepasbHOli pabouei MporpaMMbl BOCTIMTaHHUST H
KOHIIETII[UM TIperiofaBaHusi yuebHoro npeamera «®dusmka» B 06pa3oBaTe/bHBIX
OpraHMu3aLUsIX Poccuiickon degepanyy, pean3yroLImX OCHOBHBIE
oOpa3oBare/ibHbIe TTPOrPaMMBI.

Copep>xaHve mnporpaMMmbl Mo (u3MKe HarpaBieHO Ha GopMHpOBaHUe
eCTeCTBeHHO-HayYHOM KapTHUHBI Mupa oOyuvarommxcs 10-11 kmaccoB T1pu
o0yueHuM Ux Qu3rKe Ha 0a30BOM ypOBHe Ha OCHOBe CHUCTEMHO-/esTeTbHOCTHOTO
noaxoza. IIporpamma mo ¢usuke cootBeTcTByeT TpeboBanusm PI'OC COO k
[JIaHUPYEMbIM JIMYHOCTHBIM, MpeJMeTHbIM K MeTarpeAMEeTHbIM pe3yJibTaTaM
oOyueHusi, a TaKKe YuuTbIBaeT HeOOXOAWMOCTb peayr3aldd MeKIpeJMeTHBIX
cBsizeld (U3MKM C eCTeCTBeHHO-HAayUHbIMM Yy4eOHbIMU TipegMeTamu. B Hel
OTIpe/IeJISIOTCSl OCHOBHBIE 11e/IM M3yueHus: (U3MKU Ha YPOBHEe CpeiHero oOIiero
oOpa3oBaHwUsl, MJIAHUPYeMble pe3y/bTaThl OCBOEHUSI Kypca (hU3UKU: JTMUHOCTHBIE,
MeTaripe]MeTHbIe, TIpejMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢ur3uKe BKIHOYAEeT:

e IJIaHUPYeMble pe3y/bTaThl 0CBOEHUS Kypca (r3uku Ha 6a30BOM ypOBHe, B

TOM YKCJIe TIpe]MeTHbIe pe3y/IbTaThl 110 ro/jlaM 00yJeHus;

e cofiepkaHue yueOHOTro rnpeaMera «Du3mKa» 110 rojiaM 00yJeHusl.

®du3rka Kak Hayka O Haubosee OOIIMX 3aKOHaX TMPHUPO/bI, BBICTYIas B
KauecTBe yueOHOro rpegMeTa B ILIKOJIe, BHOCUT CYI[eCTBeHHBIN BK/aZl B CUCTEMY
3HaHUM 00 oKpy»KatomieM mupe. LITKo/bHBIN Kypc PU3NKK — CUCTeMOOOPa3yIoIIHii
JJIsl eCTeCTBEHHO-HAayUHBIX YUeOHbIX TTPeIMeTOB, TTOCKOJIbKY (hH3nuecKre 3aKOHBI
7eXKaT B OCHOBE TIPOIIECCOB U SIBJIEHUM, HW3yYaeMbIX XUMHEM, OHOJIOTHeH,
¢usuueckoit reorpadueii U actpoHoMmuel. Mcmosb30BaHME U AaKTHMBHOE
rnpuMeHeHre  (U3MUYECKUX 3HAHUM  OrpefiesiseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEeXHOMOTWMM B cdepe SHEPreTHUKH, TPAHCIIOPTa, OCBOEHHS
KOCMOCa, TOJy4YeHUs] HOBbIX MarepuasioB C 3aJlaHHbIMA CBOMCTBaMH U APYTUX.
W3yueHue (pu3MKM BHOCUT OCHOBHOM BKJaJ B (POPMHpOBaHME eCTeCTBEHHO-
HayuyHOW KapTWHBI Mupa oOydaroiuxcs, B (OpMHUpOBaHUe yMeHUUM TIPUMEHSITb
HayUHbIM MeTO/] TTI03HaHUSI TIPY BBIMOTHEHUH MU YUeOHBIX UCCe/JOBaHUM.

B ocHoBy Kypca Gu3MKK I YPOBHS cpefgHero obiiero ob6pa3oBaHHSs
MOJIOXKEH psAf WAeH, KOTOpble MOXXHO pacCMaTpuBaTh KaK TIIPUHLMIBL €ro
TIOCTPOEHHUSI.

Hoesa yenocmHocmu. B COOTBeTCTBMM C Hell KypC SIB/SIETCS JIOTUUeCKH
3aBepIIEHHBIM, OH CO/IEPXKUT MaTepuas M3 BCcex pasfienioB GU3MKU, BK/IOUaeT Kak
BOIPOCHI K/ITACCUYECKOM, TaK U COBPEMEHHOM (DH3UKHU.

Hoes z2eHepanusayuu. B cOOTBeTCTBUM C HeW Marepuan Kypca (U3UKA
o0beIMHEH BOKPYr (U3NUeCKUX Teopuil. BeayiiuMm B Kypce SIBASETCS



(hopMHpOBaHKe TIPe/ICTAB/IEHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIeCcTBe U
ToJie.

Hoes eymavumapusayuu. Eé peanu3zaijisi TipeAriojilaraeT WCIO/Ib30BaHHE
T'YMaHHUTapHOTO TIOTeHI[Hana (U3MUeCKOH HAayKW, OCMBICIIEHHWEe CBSI3M Pa3BUTHS
Gbu3MKM C pa3BUTHEM OOIecTBa, a TakkKe C MHUPOBO33PEHUECKHMH,
HPABCTBEHHBIMH M 3KOJIOTHUECKUMHU MpobieMamu.

Hoess npukaaoHoli HanpaeneHHocmu. Kypc ¢&u3MKK  TpearionaraeT
3HAaKOMCTBO C IITMPOKHMM KPYTOM TeXHMUECKHUX W TEeXHOJIOTMUeCKHUX TPUIOXKEeHUH
M3yUYeHHBbIX TeOpHi U 3aKOHOB.

Hoes 3Konoeuzayuu peanu3yeTcss TIOCPEICTBOM BBEIEHUS 3JIEMEHTOB
Cofiep)KaHus, TIOCBSIIIIEHHBIX  9KOJIOTUYECKHUM Ipo0sieMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C Pa3BUTHEM TEXHUKU W TEXHOJIOTMM, a Takke 00CYXAeHHs
1po0JieM parfioHaIbHOTO TIPUPO/IOTIOH30BaHMS M 3KOJIOTHUeCKOo 0e30MacHOCTH.

CTep)KHEBBLIMHM 3/IeMEHTaMH Kypca (pU3WK{M Ha ypOBHE CpefHero oO0Iiero
obpa3oBaHus SBASIOTCS (u3nueckue Teopur (HopMUpOBaHHE TIpeACTaB/IeHUN O
CTPYKTYpe TOCTpOoeHus1 (HU3NUeCKOW TeoprH, poyiv (hyHAaMeHTa bHbIX 3aKOHOB U
TIPDUHLIUIIOB B COBPEMEHHBIX TIPEJCTaBJIEHUAX O TIpUPOJle, TpaHHUIAX
TIPUMEHUMOCTH TEOpUM, [Jid OMNHMCAHWS eCTeCTBeHHO-HAayUHBIX SIBIEHUM U
TMPOLIECCOB).

CHCTeMHO-/IeSITe/IbHOCTHBIN MOAXO0MA B Kypce (PU3HKK peau3yeTcs Ipexie
BCETO 3a CUET OpraHW3aly 3KCIIePUMEHTA/IbHOW [1esiTe/IbHOCTH O0yuaroImxcs.
Nlna 06a30BOro ypoBHA Kypca (HU3HKA — 35TO MKCIIO/JIb30BAHWE CHUCTEMBI
(bpOHTANBbHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1abopaTOpHBIX pador,
KOTOpbIe B IIporpaMMe 1o (u3vke 00beJUHEHbI B OOIUH CITMCOK yUeHHUYeCKUX
MpaKTUUeCKUX paboT. BeijgeneHne B yKa3aHHOM TiepeuHe jab0paTOpPHBIX pador,
IIPOBOZIMMBIX  /I/IS  KOHTPOJSI W OIIeHKH, OCYIIeCTB/ISIETCS  y4aCTHHUKAMU
oOpa3oBaTe/IbHOrO TIpollecca MCXOAsS W3 OCOOEHHOCTeH TUIaHUPOBAaHUSA U
ocHamleHuss KabuHeta ¢u3uku. [Ipu 3ToM oOecrieuriBaeTcsl  OB/aJ|eHHE
00yUaroIUMHUCSI YMEHHSIMHA TIPOBOJAUTL KOCBEHHBbIE H3MEPEHHMs], HCCeJOBaHUSA
3aBUCUMOCTEH (PHU3NUECKUX BEJHUMH U TIOCTAHOBKY OIBITOB TI10 IIPOBEPKE
TIpe/I/I0KEeHHBIX THUIIOTE3.

Bonbllloe BHWMaHWE YZe/NSeTCS PEIIeHHI0 PACUETHBIX M KaueCTBEHHBIX
3agau. [Ipyu 3TOM [0 pacUETHBIX 3a7iau MPUOPUTETOM SIBJISTIOTCS 3a7laudd C SIBHO
3aJjaHHON (PU3MUeCKO MO/Ie/TbIO, TIO3BOJISIONINE TIPUMEHSITh N3yUeHHbIe 3aKOHbBI U
3aKOHOMEpPHOCTH KakK W3 OAHOTO pa3jiefia Kypca, TaK M WHTErpupys 3HaAHUS W3
pa3HbIX pa3zenoB. [l KaueCTBeHHBIX 3a/layu MPHOPUTETOM SIBJISTFOTCS 3aZlaHUs Ha
00bsICHEHWe TIPOTeKaHUsl (PU3NUeCKUX SIBJIEHWM U TIPOIIeCCOB B OKpY’Karolei
JKWU3HH, TpeOyroiye BbiOOpa GH3WUECKOM MOJenW [Jis CHUTyal[dd IIPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUM C TpeboBanusimu @OI'OC COO K MarepuaibHO-
TeXHUUECKOMY obecrieueHnto yuyebHOTO mporiecca 06a30BbIi ypOBeHb Kypca
(¢h13MKKM Ha YPOBHe cpefiHero o01ijero 06pa3oBaHus AO/DKEH U3y4yaThCsl B YCJIOBUSIX
1peMeTHOr0 KabuHeTa ()M3MKH WM B YCJIOBHMSX WHTErPUPOBAHHOIO KaOWHeTa



TpeIMEeTOB eCTeCTBEHHO-Hay4yHOro Lukaa. B kKabuHeTe (PU3MKKA [JO/DKHO OBITH
HeobxoaMMoe abopaTopHoe 00OpyZioOBaHWE [Jisi BBLITIOJIHEHUSI YyKa3aHHBIX B
riporpamme 10 ¢hH3MKe yUeHMUeCKUX MpakKTUUeCcKuX paboT W JeMOHCTpal[MOHHOe
obopy/10BaHMe.

IleMoHCTpallMoHHOe  00opyZioBaHWe (OpPMHUpPyeTCT B COOTBETCTBHM C
MIPUHLIUIIOM MHHHMAa/JIbHOM  /IOCTaTOYHOCTH U obecrieurBaeT IMOCTAaHOBKY
repeuync/ieHHbIX B TporpamMMe T0 (U3MKe K/IHOUEBLIX JIeMOHCTpAlUid Iist
WCCNeIOBaHUST  M3yuaeMbIX  $IBJIGHWA UM  TIPOIIeCCOB,  SMITUPUYECKUX U
(dbyHIaMeHTabHBIX 3aKOHOB, X TeXHUUECKUX TTPUMeHeHUH.

JlaboparopHoe o6opyzoBaHve [Is1 yUYeHWUYeCKHWX TPaKTUUeCKHX paboT
dbopMUpyeTcsi B BHZIe TeMaTHYeCKUX KOMIUIEKTOB M 00ecrieurMBaeTCsi B pacuére
OJHOTO KOMIZIeKTa Ha [JByX oOydaromuxcsa. TemaThueckue KOMIUIEKTHI
naboparopHoro 060pyZOBaHUs [O/DKHBI OBITH TIOCTPOEHBI Ha KOMILIEKCHOM
WCTI0/Tb30BaHMY AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MepHUTe/IbHBIX CUCTEM B BH/le 1[U(GPOBLIX 1abopaTopuid.

OCHOBHBIMH 11e/ISIMU H3yueHus (JH3UKHU B 00111eM 00pa30BaHUM SIBISIFOTCS:

e (¢opmupOBaHHe WHTepeca W CTpemMJyieHHs OOyuarol[uxcss K HayuyHOMY
M3y4YeHUIO0 TMPHUPO/bl, PAa3BUTHe WX UHTE/IEKTyalbHbIX W TBOPYECKHUX
CII0COOHOCTeI;

e Ppa3BUTHE Mpe/ICTaB/IeHU O HAYyYHOM MeTO/le TT03HaHUsl U (POpMUpPOBaHUE
MCC/IeI0BaTe/IbCKOr0 OTHOLLIEHUS K OKPY KaloLLKM SIBJIEHUSIM;

e (dopMHpOBaHHWE HAyYHOTO MHPOBO33DEHHMsI KakK pe3yJ/bTara U3yueHUs
OCHOB CTPOeHUsI MaTepuu U (pyHJaMeHTalbHbIX 3aKOHOB (PU3HKW;

e (QopmupoBaHre yMeHUM OOBSICHSATH SIBJIeHHWS C  UCIO0Jb30BaHUEM
(bU3MUeCKUX 3HAaHWW U HayUHBIX /10Ka3aTe/bCTB;

e (opMHpoBaHUe TpeACTaBAe€HUW O POaU (U3MKU /i1 Pa3BUTUS APYTUX
eCTeCTBEeHHBIX HayK, TEXHUKH U TeXHOJIOTHH.

IlocTikeHWe 3TUX Ijefied 00ecrieurBaeTCs pellleHreM CreAyroINX 3ajad B

Tripoijecce U3yueHus1 Kypca (hHM3MKH Ha ypPOBHE CpeJHero ooiiero oopa3oBaHus:

o nmnpuobpeTeHre  CUCTeMbl  3HaHMM 00  o0mmx  usHUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/TFOUast MeXaHUKY,
MOJIEKYJIIPHYHO  (PU3WKY, 37€KTPO/IMHAMUKY, KBAaHTOBYIO (U3UKYy U
3/1eMeHTbI aCTPO(PU3KKY;

o (¢dopMUpOBaHWEe yMeHU TpPUMEHSTh TeOpeTUUeckue 3HaHUs IS
00bsicHeHUs] (U3NUeCKUX SBJAeHUA B TPUPOJEe U [Jid TIPUHATHSA
MpaKTUUeCKUX PeIleHul B MOBCeAHEBHOW JKU3HU;

e OCBOEHHME CIIOCOOOB pellleHHs Pa3IAYHBIX 3a/lau C $BHO 3aZlaHHOMN
du3nueckoil MoAeNblo, 3a/lau, MO0Apa3yMeBalollMX CaMOCTOSITe/TbHOe
co3faHue (pu3nuecKoi Mozie/iu, aJleKBaTHOM YC/IOBUSM 3a/jauH;

e TIOHUMaHWe (PU3NUECKUX OCHOB W TMPUHLIUIOB [JeHCTBUS TeXHUUECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX TPOLIECCOB, UX BUSIHUSL HA OKPY>KarOL[yH0

Cpeay;



e OBJIaJleHMe MeTOJaMU CaMOCTOSATE/JIbHOIO IUIAHUPOBAHUS W IIPOBeJeHHs
(U3NUeCKUX 3KCIEepUMEHTOB, aHaju3a M UHTepripeTaluyd WHGOpMaLuH,
orpe/iesieHHsl JOCTOBEPHOCTH TOJIyYeHHOTO pe3y/ibTaTa;

e (CO3/,@HMWE YCJIOBUM [JIs1 Pa3BUTHSI YMEHHH MPOEKTHO-UCC/Ie0BaTeNbCKOM,
TBOPUYECKOU [1eATe/TbHOCTH.

Ha usyuenue ¢wusvku (6a30BbIli ypOoBeHb) Ha ypOBHe CpefHEro OO0I[ero
obpa3oBanust otBoAMTCs 136 wacoB: B 10 Kmacce — 68 wacoB (2 yaca B HeJjeNi0), B
11 knacce — 68 uacoB (2 uaca B Hefie/t0).

[lpensiaraeMelii B mporpamme 10 (U3MKe TiepeueHb J1abopaTOpHBIX U
MPaKTUUYeCKUX paboT SBIsieTCsl peKOMeHJ0BaHHBIM, YUWTe/lb JeaeT BbIOOD
TIpOBe/ieHrs1 J1abopaTOpHBIX pPabOT M OMBITOB C YYETOM HWHAWBUYATbHBIX
ocobeHHOCTel 00yUaroImxcs.



COJEPKAHUE OBYUEHUSA
10 K/TACC

Pa3pen 1. ®u3uKa 1 MeTOABI HAYYHOI'0 ITO3HAHUSA

dusrka — Hayka 0 npupofe. HayuHble MeTOAbl MO3HAaHHS OKPY’KaroILero
mupa. Ponb 3KcneprMeHTa M TeOpuM B IIpoLiecCe TI03HAHWS TIPUPOJBL.
OKCIIepYMEHT B (PU3KKe.

MogenvpoBanue (U3MYeCKUX SIBJIeHMA U TpoleccoB. HayuHble ruroressl.
dusryeckre 3aKOHbI M TeOpuM. ['paHULIBI NPUMEHUMOCTU (PU3UYECKHX 3aKOHOB.
[TpuHLIMIT COOTBETCTBHUS.

Ponb 1 mMecTto (M3MKM B (pOPMHUPOBAaHMK COBPEMEHHOM HayUHOM KapTHHBI
MUpa, B IPaKTUYeCKOU [1eATe/IbHOCTH JIFOJIeN.

LlemoHcmpayuu

AnanoroBble ¥ 1U(pOBbIe H3MepUTesbHbIE TIPUOOPBI, KOMITbIOTEPHbIE
JaTYUKHU.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

MexaHnueckoe ABwKeHHe. OTHOCHUTE/NLHOCTH MeXaHUUeCKOTO [BVDKEHHSI.
Cucrema otcyéra. Tpaekropus.

[TepemeliieHue, CKOpPOCTh (CpefiHsIsI CKOPOCTb, MIHOBEHHasl CKOpPOCTh) U
yCKOpeHHe MaTepuaJbHOM TOUKM, WX TIPOEeKIMA Ha OCU CHUCTeMbl KOOPJWHAT.
CrnoxxeHre repeMeleHUi U CJI0)KeHre CKOPOCTeH.

PaBHOMepHOe U pPaBHOYCKOpeHHOe TIpsSIMOJIMHelHoe ABKeHue. ['paduku
3aBUCUMOCTH KOODJAWHAT, CKOpPOCTH, YCKOpDeHUs, TyTH U I[epeMeleHus
MaTepuasbHON TOUKU OT BPEMEHHU.

CBo0Oo/iHOe TIazieHre. Y CKopeHre CBOOOIHOIO TajeHusl.

KpuBonuHeliHoe  ABwkKeHue. [IBIbKeHHWe  MarepuabHOM TOUKU  TI0
OKPY’KHOCTH C TIOCTOSIHHOM TI0 MO/IYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHeHast
ckopocTs. [Tepuop 1 uacToTta obpaiteHusi. LleHTpocTpeMuTebHOE YCKOPEHHUe.

TexHuueckde YCTpPONCTBA U TpaKTUUeCKoe TIPUMeHeHHe: CIIHJOMeTp,
JIBIDKEeHHe CHapsi/IOB, LielTHbIe U PeMEHHbIe Tiepe/iaui.

Llemoncmpayuu

Mogenb cucTemMbl OTCU8Ta, WTHOCTPaLsi KUHEMaTUUeCKUX XapaKTepUCTUK
JBYDKEHUSI.

[Tpeobpa3oBaHue [BHXKEHUH C UCII0/b30BaHUEM MPOCThIX MeXaHU3MOB.

[TasieHue Ten B BO3/lyXe U B pa3pe’KeHHOM MPOCTPAHCTBe.

HabmoneHve [BWKeHUs Tesa, OpOLIEHHOTO TMOJ YrjOM K TOPU3OHTY U
TOPU30HTAJIBHO.

M3mepeHue yckopeHUsi CBOOOHOTO MafieHusl.

HampaBiieHre CKOPOCTH TIPY JBW>KEHUH 110 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl



V3yueHne HepaBHOMEDHOTO [IBW)KEHUS C Lie/Ibl0 OrpejiesieHUs MTHOBEHHOM
CKOPOCTH.

VccnenoBaHWe COOTHOLLEHHSI MeXJy MYTSMU, MPOUJEHHbIMHA TeloM 3a
roc/e/ioBaTe/lbHble paBHble TIPOMEXYTKU BpeMeHU [PU PaBHOYCKOPEHHOM
JBI)KEHWHU C HayaJIbHOW CKOPOCTBIO, PABHOW HYJIHO.

N3yueHue IBM>KEHUS 11IapyKa B BA3KOU >KUIKOCTH.

W3yueHue ABMKeHUS Tesla, OpOILIeHHOTO TOPHU30HTABHO.

Tema 2. Junamuka

[Mpuniun  otHocurensHOCTH  ['amunes.  [lepebii  3ak0H  HbroToHa.
WHepryanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepnosuiuu cui. Bropou 3akoH HeroToHa
JJ1s1 MaTepuasbHOM TOUKU. TpeTuit 3akoH HbIO0TOHA /11 MaTepraibHbIX TOYeK.

3akOH BceMmupHOro TtaroteHus. Cuia TsbKecTd. [lepBas KocMHUueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (1OKOsi, CKOIbXKeHUs, KaueHus1). Cuna tpeHus. Cyxoe
TpeHue. Cua TpeHUsl CKOMbXeHUs1 U cusia TpeHus nokost. KosdduimeHT TpeHusi.
Cwusa conpoTUB/IeHUS TIPU ABUKEHUU TeJla B JKUAKOCTHU WU/ rase.

[TocTymnaTesnibHOe U BpalllaTesbHOe ABM>KeHHe abCOMIOTHO TBEPAOTO Tea.

MoMeHT Cuibl OTHOCUTE/NIbHO OCU BpalleHus. [lieyo cuibl. Y cioBuUs
paBHOBeCHs TBEPOro Tesa.

TexHWUueckre yCTPOMCTBA M TMIPAaKTUUYECKOe TNPUMEHEHMe: TMOIIMUITHHKHY,
[IBUKeHUe MCKYCCTBeHHbIX CITyTHUKOB.

Lemoncmpayuu

ABnenvie uHepLYU.

CpaBHeHHe MacC B3aUMO/JEUCTBYIOIIUX Tel.

Bropoti 3akoH HeroToHa.

V3mepeHue cuJl.

Crio)keHue cuJl.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Zie(OpMaLvH.

HesecomocTs. Bec Tesa rnpu yCKOpeHHOM TOAbEMe U Ta/leHUu.

CpaBHeHue CUJT TPeHUS TTI0KOs, KaUeHUsl U CKOJIbKEeHUSI.

YcnoBust paBHOBecyst TBEPAOro Tesa. Buzipl paBHOBeCusl.

YueHuueckuli 3KcnepumeHm, nabopamopHble pabombil

N3yueHue aBr>KeHUs1 OpyCcKa 1o HaK/IOHHOM TIJIOCKOCTH.

WccnenoBaHye 3aBUCMMOCTA CWI YIIPYIOCTH, BO3HUKAKOIUMX B IPYKUHE U
pe3uHOBOM 06pa3iie, OT uX AedopmaLyu.

VccnepmoBaHve yCIOBUM paBHOBeCHsl TBEPAOrO Tela, WMEROLEro 0Ch
BpalL{eHUs.

Tema 3. 3aKOHbI COXpAHEHUSs1 8 MeXaHUKe

NMnysibc MaTtepuanbHOW TOYKW (Tena), CACTeMbl MaTepUabHBIX TOUEK.
NMnynbC cyibl M M3MEHeHVe HMITy/bCa Tejia. 3aKOH COXPaHEeHWs UMITYJIbCa.
PeakTrBHOE [IBH)KeHUe.



Pa6ota cusibl. MOIITHOCTb CUJIBI.

KuHeTnueckasi 3Heprusi MarepuanbHOW TOUKH. Teopema 00 UW3MeHeHUH
KUHETHUYeCKOU SHepryu.

[ToTeH1MabHas SHEeprus. [ToreH1anbHas SHeprus YIIPyTO
nehopMHUPOBAaHHOK  TIPY)KMHBI.  [loTeHI[ManbHAasE SHEpPrUs Tejla  BOMM3H
IOBEPXHOCTH 3eMJIH.

[loTeHI[Ma/ibHbIe W HeMNOTeHL[Ma/IbHble  CHUJIBI. CBs3p  paboThI
HEMOTeHLMaJbHbIX CAJ C U3MEHEHHEeM MeXaHWYeCKOW SHePruu CUCTeMbI Tesl.
3aKOH COXpaHeHUs] MeXaHUUeCKOU SHePTUu.

Yrpyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKue yCTpOMCTBA U TpPaKTUUeCKOe MpUMEHEeHWe: BOJOMET, KOIEp,
MPY>XUHHBIN MTUCTOJIET, IBUXKEHUE PaKeT.

LlemoHcmpayuu

3aKOH COXpaHeHWs UMITYJIbCa.

PeakTuBHOE 1BUXKEHMe.

[Tepexo/ TIoTeHI[MATbHON YHEPTUM B KWHETUUECKYHO M 00paTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

M3yyeHre abCOMIOTHO HEYIPYroro yZapa C TOMOIBI0 ABYX OJWHAKOBBIX
HUTSHBIX MasiTHUKOB.

WccnenoBanue cBsi3u pabOTHI CUJIBI C W3MeHeHHeM MeXaHW4eCKOW SHepruu
Tesla Ha TIpUMepe PacTsUKeHUsT Pe3MHOBOTO JKI'yTa.

Pa3zpgen 3. MonekynspHas (pu3uka v TepMoATHAMHUKA

Tema 1. OcHO8bI MO/1€KY/ISIPHO-KUHemu4ecKoli meopuu

OCHOBHBIE TI0JIOXKEHUSI MOJIEKY/ISIPHO-KUHETUUeCKOW TEeOPUU U MX OIBITHOE
obocHoBaHve. bpoyHoBckoe paBwkeHuwe. [duddysus. Xapaktep [BIKeHUS U
B3aMMO/ZIEMCTBUSl 4YaCTUL] BelecTBa. MoJenu CTpOeHUs] ra3oB, >XUAKOCTeU U
TBEDP/BIX Tesl U 00bsICHeHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX MoJjesieii. Macca u
pa3mepbl MosieKyJ/1. KonnyecTBo BeljectBa. ITocTosiHHass ABorazpo.

TernmoBoe paBHOBecue. Temriepatypa U eé usmepenue. Illkama temmepaTtyp
Lenbcus.

Mopens upgeambHOro ras3a. (OCHOBHOe ypaBHEHHME  MOJIEKYJISIPHO-
KUHEeTUYeCKOW Teopur WeasbHOTO Ta3a. AOCO/OTHas TemriepaTrypa Kak mepa
CpefHel KWHeTUUYeCKOM 35Hepruy TeruioBOro [JBWXeHus dvacTtul] rasa. lllkasma
Temriepatyp KesbBuHa. I'a30Bble 3aKOHBI. Y paBHeHHe MeHpeneeBa—KarnenpoHa.
3akoH [dansToHa. M301mpolieccel B WeaslbHOM ra3e C IOCTOSHHBIM KOJIMUeCTBOM
BelllecTBa. ['padmueckoe Tipe/cTaB/ieHWe U30MPOLIECCOB: U30TEpMa, M30X0pa,
n3o0apa.

TexHuueckue yCTPOMCTBA M TMpaKTUUeCKOe TMpHUMeHeHWe: TepMOMeETP,
H6apomeTp.

Lemoncmpayuu

OnbIThI, AOKa3bIBaloLlMe [JUCKPeTHOE CTpOeHHe BellecTBa, (ororpadun
MOJIEKYJI OPraHUYeCKHX COeJMHEeHHUH.



OnbIThI 0 JU(PdY3UM )KUAKOCTEH 1 Ta30B.

Mojiesib OGpOYHOBCKOTO IBMXKEHUS.

Mogens ornbita ILlTepHa.

OMBITHI, JTOKa3bIBaloIIHe CylLl|eCTBOBaHUe Me>XXMOJIEKYJISIPHOTO
B3aUMO/IeHCTBUSI.

Mogenb, W0CTpUpYHOLLasi MPUPOAY AaB/eHus ra3a Ha CTeHKU COCy/a.

OnbIThl, WITIOCTPUPYIOIIE YypaBHEHUWE COCTOSIHUS WJeaJbHOTO rasa,
M30IPOL[eCCHI.

YueHuueckull 3KcnepumeHm, aabopamopHble pabombil

OmnpejeneHre Macchl BO3[yXa B K/JaCCHOM KOMHATe Ha OCHOBE W3MepeHUi
00BbEMa KOMHATHI, ZIAB/IEHUS U TeMIIepaTyphl BO3/[yXa B HEM.

VccnenoBaHue 3aBUCMMOCTH MeXKAY NapaMeTpaMu COCTOSTHUSI Pa3peKeHHOTr0
rasa.

Tema 2. OcHoébl mepmMOOUHAMUKU

TepMoarHaMUUueCKasi CMCTeMa. BHYTpeHHSS SHeprys TepMOJAWHAMUAUYeCKOU
CUCTeMbI U crioco0bl eé u3meHeHUs. KomuecTBO TeryioThl U pabota. BHyTpeHHSss
Heprusi  OJHOATOMHOTO  WJea/lbHOTO  rasa. Buabl  TervionepeAauu:
TeTUIONIPOBOHOCTh, KOHBEKILIVS, U3/TydeHue. YelbHas TerIOEMKOCTb BeIllecTBa.
KonuuecTBO TeTIOThI TIPU TeTljionepejaye.

[TonssTe 06 ajguabatHoMm Tmiporjecce. [lepBbIi 3aKOH TepMOAWHAMUKH.
[TpyMeHeHre TIEpBOTO 3aKOHa TepMOJAWHAMUKU K u3orporeccam. ['paduueckas
HMHTeprpeTanys paboThl rasa.

BTopoii 3akoH TepMoiiHaMUKA. HeoOpaTUMOCTh MpOLieccoB B TIPUPO/Ie.

TerioBble  MalliMHbL.  [IpUHLMIBI ~ AEWCTBUS ~ TeIJIOBBIX  MallIMH.
[Tpeobpa3oBaHusi 3HEPrMM B TeIVIOBBIX MallMHaX. Ko3QduieHT T10/ie3HOr0
JlelCTBUSI TeruioBoW MamiuHbl. [{ukn KapHo U ero ko3 UIMeHT TM0e3HOro
JercTBusi. DKoJIoruuecKre mpob/ieMbl TerI09HepreTUKY.

TexHuUeckrWe YCTPOWCTBA U TIpaKTUUeCKoe TIpUMeHeHHue: JIBUraresib
BHYTPEHHEro CropaHusi, ObITOBOM XOIOJUIbHUK, KOHUIMOHEP.

Lemoncmpayuu

V3MeHeHUe BHYTpPeHHeM 3Hepruy Teja TIPU COBepIlIeHUU pabOThl: BBLIET
NpoOKU U3 OYTHIIKK TIOZ /IeCTBHEM C)KaTOrO BO37yxXa, HarpeBaHue 3¢upa B
JIaTyHHOU TPyOKe TyTéM TpeHus (BUZe0eMOHCTPALVS).

V3MeHeHne BHYTpeHHeW 3Hepruu (TeMriepaTyphl) Tesa MpHy Terionepejaye.

OnpIT TI0 aAWabaTHOMY pacCIIMPeHHI0 Bo3AyXa (OMBIT C BO3ZAYIIHBIM
OTHUBOM).

Moienu rapoBoii TypOWHBI, ABUraTe/ sl BHYyTPEHHEr0 CropaHusi, PeaKTUBHOT'O
JIBUTATeJIS.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3mepeHue yze/bHOU TerI08MKOCTH.

Tema 3. Aepezamubie cocmosiHus eeujecmea. Pazoebie nepexoobl



[TapoobOpa3oBanue U KoHjeHcaluys. VicriapeHue v kureHue. AGCOMOTHasT U
OTHOCHTE/IbHAsl BJIQKHOCTh BO3/AyXa. HachlleHHBIM Tap. Y/elbHas TeroTa
napoobpa3oBaHus. 3aBUCUMOCTb TeMIIEPATypPhbl KUTIEHHS OT /IaB/IeHHSI.

TBépaoe Teno. Kpucrammueckre U aMopdHbIe Tejla. AHA30TPOITHSI CBOMCTB
KpuctamioB. JKugkue Kpucrtamiel. CoBpeMeHHbIe Marepuasbl. [lnaBrneHue u
KpHUCTa/l/TM3al[ysl. Y lenbHas Teriora TuiaBieHus. Cybmmarys.

YpaBHeHue TeruioBoro bamaHca.

TexHUUeCKHWe YCTPOMCTBA W TIPAaKTHUECKOe TIPUMeHeHHe: TUTPOMETp M
TICUXPOMETp, KaJlOPUMETP, TEXHOJIOTUU TTOTyUeHUs] COBPEMEHHBIX MaTepHasioB, B
TOM UHCJIe HAHOMAaTepPHUa/ioB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiiCTBa HACHIIIIEHHBIX TIapOB.

KurieHvie nipy TIOHWKEHHOM J]aB/IeHUU.

Crioco0Obl U3MepeHus BJIaYKHOCTH.

Habtto/jeHre HarpeBaHUs U TI/IaB/IeHUsT KPHUCTA/IJTAYEeCKOTO BellleCTBa.

JemMoHCTpaLusa KpUCTaloB.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

Mi3mMepeHre OTHOCHTETbHOMN BIa’KHOCTU BO3/[yXa.

Pa3pgen 4. dneKTpoguHaMHUKa

Tema 1. Dnekmpocmamuka

OneKTpusauys Tes. OJIeKTPUYECKUW 3apsif. [Ba BUJA 3/1€KTPUUECKHUX
3apsfo0B. IIpOBOAHMKH, AWSIEKTPUKM M TIOJYNPOBOJHUKU. 3aKOH COXpPaHEHUs
5JIEKTPUUECKOr0 3apsiza.

B3aumopeiictBue 3apsafoB. 3akoH KysioHa. ToueuHbl 3/1eKTpUUeCKUU 3apsif.
OnekTpuueckoe moje. Hamnpssk€HHOCTb — 3/1eKTpyuyeckoro rmnoss.  IIpuHomn
CYTIepIIO3WLIMY 3JIEKTPUYECKUX Mojer. JIMHMM HanpsykéHHOCTH 371eKTPUYeCKOro
TOJIAL.

Pabora cmnm  3nekTpocTaThueckoro  mojs.  Ilotenmman.  PasHOCTB
noteHUUanoB. [IpOBOJHUMKM W [JUINEKTPUKU B 3/€KTPOCTAaTUUECKOM TIOJIe.
vsnekTprueckasi MPOHUL[AeMOCTb.

OnekTpoéMKOCTb. KoHzeHcaTOp. D/1eKTPOEMKOCTh TIJIOCKOTO KOHZEHCaTopa.
OHeprus 3apspKeHHOT0 KOHZIeHcaTopa.

TexHrWUuecKre YCTPOWMCTBA M TIPAKTUUECKOe TPUMEHEHMe: 3JIeKTPOCKOII,
3/IeKTPOMETp, 37eKTpOoCTaThuecKasi 3alljuTa, 3a3em/ieHue 3JeKTpPorpubopos,
KOH/IEHCATOp, KOMMPOBAJ/IbHBIM arrapaT, CTPYWMHbINA MPUHTEP.

Llemoncmpayuu

Y CTpOWCTBO Y TIPUHLMIT IEUCTBUS 37IEKTPOMETpa.

B3avMo/elicTBre Ha3/1eKTPU30BaHHBIX TeJl.

D/eKTprUUeCcKoe 1oJie 3apsyKeHHBIX TeJl.

[IpOBOAHUKHU B 3/1eKTPOCTAaTUUYECKOM I10JI€.

OJIeKTpoCcTaThyecKas 3allura.

V3/1eKTPUKY B 37IEKTPOCTaTUYECKOM TIO0JIE.



3aBUCHMOCTb 3JIKTPOEMKOCTH IJIOCKOIO KOHZEeHcaTopa OT ILIOLaAu
TJIaCTHH, PaCCTOSIHUSI MeXXAy HUMU U JU37IeKTPUUeCKOU MPOHUIIAeMOCTH.

OHeprus 3apsbKeHHOro KOHIeHcaTopa.

YueHuuecKuli 53kcnepumeHm, 1abopamopHble pabombl

V3mepeHue 3/1eKTPOEMKOCTH KOHZEHCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckutli mok. Toku 8 pazauuHbIX cpedax

ONeKTPpUYeCKU TOK. YC/IOBUSI CYL[EeCTBOBAHUS 3/€KTPUYECKOr0 TOKa.
Wcrounuku Toka. Cuia Toka. [ToCTOSHHBIN TOK.

Hanpsikenue. 3akoH OMa /11 yuaCTKa LIeTy.

ONeKTpUYecKoe COIMPOTUB/IEHWE. YleJibHOe COMNpPOTHBJIEHME BellecTBa.
[TocnenoBaTensHOe, MapanienbHOe, CMeLIaHHOe COeJJMHeHre TTIPOBO/JHHKOB.

Pabora »3mekTpuueckoro Toka. 3akoH [Dkoyns—/leHia.  MoI[HOCTb
3JIEKTPUUECKOr0 TOKA.

ONeKTPOABWKYILasi CA/ia U BHYTPEHHee COMPOTUB/IEHMWE WCTOYHMKA TOKa.
3akoH OMa [i/151 TO/THOM (3aMKHYTOM) 3/1eKTpUuecKo 1ernu. KopoTkoe 3aMbIKaHUe.

ONEeKTpOHHAas  MNPOBOJWMOCTb  TBEDABIX  MeETa/uIOB.  3aBUCHUMOCTH
CONPOTHBJIEHUSI METAJIJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

DNeKTpUUeCcKr TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOJHUKWN. CobcTBeHHast M  [OpuMecHas  TPOBOJAUMOCTb
MoJIynIpOBOAHKKOB. CBolicTBa p—Nn-repexoa. I1o/yrnpoBofHUKOBEIE TIPUOODHI.

ONeKTpuueCcKMd TOK B  pacTBOpax W  paciuylaBax  3JIeKTPOJIUTOB.
DJIEKTPOJIUTUYECKAs JUCCOLUALIUA. DJIeKTPOIIU3.

O/leKTpUYeCcKMd TOK B ras3ax. CamMOCTOSITe/IbHbIM U HEeCaMOCTOSTEbHbIN
paspsa. Monnus. [11a3ma.

TexHuueckue yCTpPOWMCTBA W TIPAaKTUYECKOe TPUMEHEHHe: amIrepMerp,
BO/IbTMETDP, PeOCTaT, WCTOYHWUKU TOKa, 3JeKTpOHarpeBaTebHble TPUOOPHI,
3/IeKTPOOCBETUTE/TbHBIE TIPUOODPHI, TEPMOMETDP COTIPOTHBJ/IEHNS, BaKyyMHbBIN U0/,
TePMHUCTOPBI U (POTOPE3UCTOPHI, TIOTYTIPOBOJHUKOBBIN U0/, Ta/lbBaHUKA.

Lemoncmpayuu

V3mepeHure CUJIbI TOKA Y HalpsOKEeHUS.

3aBUCHMOCTh COTIPOTUBJIEHUS LIWIWHADPUUYECKUX TPOBOJHUKOB OT [JIVHBI,
TJIOLLa/I TIOTIEPEeYHOr0 CeueHrs U MaTepuasnia.

CMellIaHHOE COeJiJHeHre TTPOBO/JHUKOB.

[IpsiMoe wu3MepeHHe 3J/IeKTPOJBWXKYLLed cwibl. KOpOTKOe 3aMbIKaHUe
rajbBaHUUeCKOr0 3/IeMeHTa U OLIeHKa BHYTPEHHEr0 COMPOTUB/IEHUSI.

3aBHCHUMOCTb COMPOTHBJIEHUST METAJIJIOB OT TeMITepPaTypPhl.

[IpoBOAMMOCTB 371EKTPOJIUTOB.

VckpoBou pa3psifi U NPOBOJMMOCTb BO3JyXa.

OZHOCTOPOHHSASI IPOBOJAUMOCTD JUO/A.

YueHuuecKuli 3kcnepumeHm, a1abopamopHble pabombi

V3yueHue cMeIIaHHOTO COeJUHEHNsI Pe3UCTOPOB.

W3mepeHre 5/1eKTPOJABWKYILEU CUIbI UCTOYHMKA TOKA U €ro BHYTPEHHEro
COMPOTHBIIEHUSI.



HabntozeHue 3/1eKTposn3a.

MexnpeagMeTHbIe CBA3H

N3yuenue Kypca ¢usuky 6a3oBoro ypoBHs B 10 Kjacce OCyIeCTB/SIeTCS C
YUYETOM COZIepKaTeTbHbIX MeXIIPeAMETHBIX CBSi3ed C KypCaMH MaTeMaTHKH,
buonoruu, XMMuUu, reorpavv U TeXHOJIOTHH.

MesicnpedmemHble noHsAMus, CBSI3aHHblE C W3YyUYE€HHWEM METO/0B Hay4HOIO
MO3HaHUA: fIBJIeHWe, Hay4HbId (pakT, TUIoTe3a, (pu3rueckas BeIMYMHA, 3aKOH,
Teopusi, Hab/roieHre, FKCIIepUMEeHT, MO/leTMPOBaHue, MO/le/Tb, U3MepeHue.

Mamemamuka: pelieHuWe CHUCTeMbl YpaBHEHWM, JMHeMHass (QyHKLWs,
napabora, rurnepbosa, ux rpaduKku U CBONCTBA, TPUTOHOMeTpUUecKre (HyHKIUU:
CUHYC, KOCUHYC, TAaH['€HC, KOTaHT'eHC, OCHOBHOE TPUTOHOMETPHUYECKOe TOX/eCTBO,
BEKTOPBI U UX MPOEKLMM Ha OCH KOOPJIMHAT, CJI0)KeHVe BeKTOPOB.

Buonozus: MexaHUuecKoe [IBWXEHUEe B >XKUBOM mpupoze, nuddysus, ocMoc,
TeryI000MeH JKUBBIX OPraHU3MOB (BU/BI TerlIoNepe/iauu, TeIJIoOBOe PaBHOBeCUe),
3JIeKTPUUeCKUe SIBJIEHUS B KUBOU MPUpPOJe.

Xumusi: JUCKpeTHOe CTPOeHMe BelleCTBa, CTPOeHHe aTOMOB Y MOJIEKYJI, MOJIb
BellleCTBa, MOJISIPHasi Macca, TeIJIOBble CBOMCTBA TBEPABIX TeJl, >XUAKOCTEHM M
rasoB, 3JIEKTpUUeCKHe CBOWCTBA META/JIOB, >3JIEKTPOJIUTUYECKas [AUCCOLMaLys,
rajbBaHuKa.

I'eoepacpusi: BNaXXHOCTh BO3/[yXa, BeTPbI, 6apoMeTp, TEpMOMETP.

TexHono2usi: TipeoOpa3oBaHUe [BWKEHWI C MCIIOMb30BaHHEM MeXaHH3MOB,
Y4éT TpeHus] B TeXHHKe, TOJIIUIHUKY, MCI0J/Ib30BAHME 3aKOHAa COXpPaHEeHUs
MMIIyJIbCa B TeXHUWKe (pakeTa, BOAOMET W [pyrWe), ABUraTelb BHYTPEHHETO
cropaHusi, TlapoBasi TypOrHa, OBITOBOM XOJIOIUMBHUK, KOHIUI[MOHED, TEXHOJOTHH
MOJTyUeHUs] COBPEMEHHBIX MaTepuasioB, B TOM 4YMC/Je HaHOMaTepuasaoB, W
HaHOTEXHOJIOTHH, 3JIeKTPOCTaTHUecKasl 3all[iTa, 3a3eM/ieHHe 3JIeKTPONpHOOpOB,
KCEPOKC, CTPYWHBIU TIPUHTED, 371eKTPOHarpeBaTe/IbHbIe TIpUOOpHI,
3/IeKTPOOCBeTUTe/IbHbIe PUO0PHI, TabBaHUKA.

11 K/IACC

Pa3pgen 4. DneKTpoguHaMuKa

Tema 3. MazHumHoe no.ie. 3/1eKmpoMazHUMHAs1 UHOYKYust

[TocTossHHBIe ~ MarHWATHL.  B3auMopelcTBMe  TOCTOSHHBIX ~ MarHWTOB.
MarnutHoe Tiosie. BekTop MarHuUTHOM WHAYKUMW. [IpUHIMO CyTieprio3uiyuu
MarHuTHBIX Mojer. JIMHUM MarHUTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHYKLIWU 110/ TIOCTOSIHHBIX MarHWTOB.

MaruuTtHoe T0/Ie TPOBOJAHMKA C TOKOM. KapTuHa JIMHUA WHAYKLUA
MAarHuTHOIO TOJIS [JIMHHOIO IIPSIMOI0 IPOBOJHUWKA U 3aMKHYTOI'O KOJIBLIEBOIO
MPOBO/IHMKA, KaTyIIKK C TOKOM. OnbIT JpcTrezia. BzaumogericTBre NpOBOJHUKOB C
TOKOM.

Cuia Amrnepa, eé MOZyJ/Ib Y HarlpaBJ/leHUe.



Cuia JlopeHija, eé MO/ly/lb ¥ HaripaByieHue. [IB)KeHUe 3apsKeHHOUW YaCTULbI
B OZITHOPO/IHOM MarHUTHOM moJie. Pabora cunbl JlopeHiia.

fIBneHne 5/IeKTPOMarHUTHOW WHAYKOMHM. [IOTOK BeKTopa MarHUTHOU
VHAYKLWW. OJIEKTPOABWXKYLLasi CWla MWHAYKLOUU. 3aKOH 3JIeKTPOMarHUTHOU
vHAYKLMY Papajes.

BuxpeBoe 3/1eKTpyUuyeckoe T1o0Jie. OJIEKTPOABWKYLLas Cula WHAYKLUU B
MPOBOJIHUKE, IBWKYILIEMCS ITOCTyNaTe/IbHO B OJHOPOZHOM MarHUTHOM I10J1€.

IIpaBuso JleHua.

VHOyKTUBHOCTL.  SIBjleHHMe CaMOMHAYKLUMU. OJIeKTPOABUWXKYLasg Cuia
CaMOMH/YKLIUU.

OHeprusi MarHUTHOIO 10JI1 KaTyIIKHU C TOKOM.

DJIEKTPOMarHuTHOe T10JIe.

TexHuYecKue YCTPOUCTBA M IpaKTUUeCKOe IIPUMEeHeHue: IIOCTOSIHHbIe
MAarHuThbl, 3/IeKTPOMAarHWThl, 3JIEKTPOABUraTe/lb, YCKOPUTE/IW 3JIeMeHTapHBIX
YaCTUL], UHAYKLMOHHA T1eUb.

Lemoncmpayuu

OrnbIT DpcTeja.

OTK/I0HeHHe 3/IeKTPOHHOIO TyYKa MarHUTHBIM T10JIEM.

JIVHUM VHIYKLMA MarHUTHOT'O TI0JIS.

B3anmMogercTBre ABYX NPOBOJHUKOB C TOKOM.

Cua Ammepa.

HevictBre cubl JIopeHIja Ha UOHBI 3JIEKTPOJ/IUTA.

SBneHre 3/1eKTPOMarHUTHOW UHAYKLUU.

[IpaBusio JleHua.

3aBUCUMOCTb 3/I€KTPOJIBWKYLLEN CUJ/IbI UHAYKLIMU OT CKOPOCTHM W3MEHEHHs
MarHMTHOIO MOTOKaA.

SIBneHrie CaMOWHAYKLMU.

YueHuuecKuli 53kcnepumeHm, 1abopamopHble pabombl

V3yueHre MarHMTHOTO T0J1S1 KATYLLKK C TOKOM.

VccnenoBaHue [1elCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

VccnenoBaHue siBlIeHUs 3/IEKTPOMarHUTHOM MHAYKLWU.

Paspen 5. Ko1e6anusa 1 BoJIHBI

Tema 1. MexaHuueckue u 3/1eKmpoMazHUIMHble KO/1e0aHust

KonebarenbHass  cuctemMa. CBoOOAHBIE — MeXaHMYeCKWe  KosiebaHwMs.
'apmoHuueckre KosiebaHus. Ilepuoz, yacTtoTa, aMIUIUTyAa M (a3a KosieOaHU.
[Mpy>kuHHBI MasATHUK. MaTeMaTHUeCKUM MasTHUK. YpaBHeHHe rapMOHWYeCKUX
Kosnebanuii. [IpeBpailieHrie SHeprUU MpU rapMOHUYECKUX KoiebaHusIX.

KonebarenbHbiii  KOHTYp. CBOOOZHBIE 3/1€KTPOMarHWTHbIE KOje0aHWS B
W7iea/lbHOM  KoJie0aTe/TbHOM KOHType. AHAJIOTHUSI MeXIy MeXaHHUYeCKUMH U
3/IeKTPOMAarHUTHbIMUA  KosiebaHusiMu. @®opmyna TomcoHa. 3aKOH COXpaHeHHs
SHEepPryH B H/jealbHOM KO0yie0aTe/IbHOM KOHTYPE.



[TpencraBieHue 0 3aTyxaroluX KojebaHUsx. BeIHYX/IeHHbIe MeXxaHUueCcKue
Kosnebanusi. PesoHaHC. BbIHYK/IeHHbIe 3/1eKTPOMarHUTHbIe KoJsieOaHUs.

[TepemenHbli TOK. CHHYyCOWJANbHBIA [EepeMEHHbIM TOK. MOL[HOCTb
repeMeHHOr0 ToKa. AMIUIUTY[JHOe W JeHCTBYHOIllee 3HaueHWe CUJIbl TOKa U
Harpsp>KeHUsl.

Tpancdopmarop. IIpousBoAcTBO, nepesava U notrpebieHye 3eKTpUUYeCcKon
SHepPruM. JKOJIOTUYeCKWe PUCKU TIPY TPOU3BO/ICTBE 3/1eKTpo3Hepruu. KynbTypa
HCII0/Tb30BaHUs 3/IEKTPO3HEPIUU B MOBCEHEBHOM JKU3HMU.

TexHHUUueCcKue yCTPOWCTBA W MNPAKTUUYECKOe MNPUMEHEHUe: 3JeKTPUUYeCKUM
3BOHOK, F'eHepaTop NepeMeHHOr0 TOKa, IMHUM 3JIeKTporepeay.

Lemoncmpayuu

VccnenoBaHue TapamMeTpoB KosieOaTesbHOM CHUCTeMbI (TIPYKWUHHBIA WIN
MaTeMaTU4eCKUU MasiTHUK).

HabJttojeHue 3aTyXaroIux Koie0aHui.

VccnenoBaHyie CBONCTB BBIHYK/I€HHBIX KOeOaHU.

Habtto/jeHue pe3oHaHca.

CBoOo/HBIE 3/IEKTPOMAarHUTHBIE KOeOaHusI.

OcuunorpaMmel (3aBUCMMOCTU CHJIBI TOKA U HAMNPSDKEHUsI OT BPEMEHH) [1Jis
3JIeKTPOMArHUTHBIX KOJleOaHUH.

Pe3oHaHC mipM mMoOC/e0OBaTe/IbHOM COEJUHEHWUM pe3UCTOpPa, KaTyLIKU
VHJYKTUBHOCTHY Y KOHJIEHCATOpa.

Mopenb TMHUM 371eKTpOonepesaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHue 3aBUCMMOCTU TepHo/ia Masbix KosiebaHUWM Tpy3a Ha HUTH OT
JJTMHBI HUTU Y MacChl Ipy3a.

WccnenoBaHre 1nepeMeHHOrO TOKAa B LM W3  IOC/Ie[0BaTeIbHO
COeIMHEHHBIX KOHZIEHCAaTOPa, KaTyIIKA U pe3ucTopa.

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

MexaHuueckre BOJIHBI, YyCJIOBUSA pacripoctpaHenus. Ilepuoa. CKOpoCThb
pacripocTpaHeHusi W JJjiMHa BoJiHbL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
Nurtepdepenius U qudpakiiyds MexaHu4eCKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNeKTPOMarHuTHbIe BOJIHBL. Y CJIOBUSI U3/TyUEeHUs] 3/IEKTPOMArHUTHBIX BOJIH.
B3avmMHasi opuenTaius BekTopoB E, B, V B asiekTpomarauTHOM BosiHe. CBOUCTBA
57IeKTPOMarHUTHBIX BOJIH: OTPa)KeHWe, MpejioMjieHue, noJisspyu3alys, Audpakius,
nHTepdepeHusi. CKOPOCTh 3/IEKTPOMarHUTHBIX BOJIH.

[ITkana 3/eKTPOMAarHUTHBIX BOJH. [IprMeHeHUe 3/1eKTPOMarHUTHBIX BOJH B
TeXHUKe U OBITY.

[IpuHLMIIBI paAOCBA3U U TejieBUAeHus. Pagrosiokarus.

DNeKTPOMAarHMTHOE 3arpsi3HeHNe OKPY’Karolllen Cpe/ibl.

TexHWueCcKue yCTPOMCTBA M TpPaKTUYeCKOe MpUMEHEeHHe: My3bIKaJbHbIe
MHCTPYMEHTHI, yJbTPAa3BYKOBasi [JUAarHOCTMKA B TeXHUKE W MeAulMHe, pajap,
paZiMOTIPUEMHIIK, Te/leBU30p, aHTeHHa, TesehoH, CBU-neusb.



Lemoncmpayuu

O6pa3oBaHue U pacrpoCTpaHeHue MOoTepeyHbIX U MPO/I0/IbHBIX BOJH.

Koneb6mtoiiieecst Tesi0 Kak UCTOUHUK 3BYKa.

HabntoseHre oTpa>keHUs ¥ MIpe/IOM/IEHUsS] MeXaHUUeCKUX BOJTH.

Habntonenue nHtepdepeHiiyu U Audpakiiiv MeXaHHueCKUX BOJTH.

3BYKOBOW pe30HaHC.

HabntoseHre CBsSI3M TPOMKOCTM 3ByKa U BBICOTHI TOHa C aMIUIUTYZOU U
YyacToTOU KonebaHui.

WccnegoBaHre  CBOMCTB — 3/1€KTPOMAarHATHBIX — BOJIH: OTpa’kKeHue,
rpesioM/IeHue, oJIsIpU3aLivs, AU pakLus, UHTephepeHLys.

Tema 3. Onmuka

['eomeTpuueckasi onTUKa. IIpsMo/sMHelHOe paclpoCTpaHeHWe CBeTa B
oZHOpoAHOU cpefe. JIyu cBeTa. ToueuyHbIM UCTOYHUK CBETA.

OTtpaxkeHWe cBeTa. 3aKOHBI OTpa)kKeHUsI CBeTa. [locTpoeHHe M300paXkeHWM B
TJIOCKOM 3epKarie.

[TpenomsieHure cBeTa. 3aKOHBI TTpe/IOMJIeHHsT CBeTa. AOCOMIOTHBIN TTOKa3aTesb
npenomsienusi. IlonHoe BHyTpeHHee oTpakeHue. [lpefenbHbIM Yrona MOJHOTO
BHYTPEHHEr0 OTPa’KeHUsI.

Hucniepcusi cBeTa. Crio>KHBINM cocTaB benoro cBeta. LIBer.

Cobuparoriiie W paccevBaroilyde JMH3bIL. ToHKasg JivMH3a. PoKycHoe
paccTosiHUe W ONTUYecKasi CrMjaa TOHKOW nuH3bL. [locTpoeHwe u3obOpakeHHii B
cobuparollix W pacceuBaroluX JuH3aX. PopMysia TOHKOW JIMH3bI. YBeIuUeHue,
JlaBaemMoe JIMH30M.

[Ipefenbl MPUMEHUMOCTH FeOMEeTPUUYECKOW OITHUKHU.

BosHoBas onTuka. WHTepdepeHimsi cBeTa. KorepeHTHble HCTOYHHUKH.
YcnoBuss Hab/o/leHHs MakKCMMYMOB W MHWHUMYMOB B UWHTepdepeHI[MOHHO!
KapTUHE OT /IBYX CUH(a3HbIX KOrePeHTHBIX UCTOUHUKOB.

HNudpakiys cBeTa. [IudpakiiMoHHas peliéTka. YcC/loBHe HabmoeHus
[JIaBHBIX ~MakCMMYMOB TIpU MaJeHUM MOHOXPOMAaTU4ecKoro CBeTa Ha
IA(PPAKLMOHHYIO PELIETKY.

[Tonapysanus cBera.

TexHHueckue yCTPOMCTBA W TpakKTUUYeCcKOoe MNpUMEHeHWe: OYKH, JIyTa,
(oToanmnapar, MNPOEKLIMOHHBIM arfrmnapaT, MUKPOCKOI, TeeCKOM, BOJOKOHHAas
ONTHKA, AU(paKI[MOHHAs pelléTKa, MOJSIPOn/,.

Lemoncmpayuu

[IpsiMo/IMHElHOEe pacrpoCTpaHeHWe, OTPaKeHWe | MpeJioM/IeHHe CBeTa.
OnTuueckyie IpUOOPHI.

[ToHOe BHyTpeHHee oTpakeHue. Mo/ie/ib CBeTOBO/A.

VccnenoBaHue CBONCTB n300paykeHU B JTMH3aX.

Mogenu MUKpPOCKOTIIA, TeJIeCKora.

HabmtoieHre nHTepdepeHIny CBeTa.

Habmonenne qudpakiuu ceeTa.

Habmtomenue aucriepcru CBeTa.



[TonyyeHue crieKTpa C MOMOILbIO TTPU3MBI.

[TosnyyeHue criekTpa C MOMOILIBIO AU(PPAKLIMOHHOU PEIIETKH.
HabnrofeHre nonsipusaljiu CBeTa.

YueHuuecKuli 53kcnepumeHm, 1abopamopHble pabombl
M3mepeHue rnokasaresisi IIpeJIOM/IeHHs CTeKIa.
WccnenoBaHue CBOMCTB M300pa’keHUH B JIMH3AX.
HabmroieHre fycnepcuu cBeTta.

Pa3pen 6. OcHOBBI Crielida/IbHON TeOPHUHM OTHOCUTE/IbHOCTH

['paHubl  TIPUMEHHMMOCTHM  KJ/IaCCMYeCKOM  MexaHuKdU.  [locTynaTsl
CrieliabHOW TEeOPHUU OTHOCUTENBbHOCTU: WHBAPUAHTHOCTb MOJYJ/SI CKOPOCTU
CBeTa B BaKyyMe, NPUHLIUI OTHOCHUTE/IbHOCTH DUHILTENHA.

OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3ame/jjieHre BPeMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMITYJIbC PeIsiTUBUCTCKON YaCTHULIBI.

CBsi3b MacChl C SHepruel u UMIyJbCOM PeJIITUBUCTCKOW UaCTULIbl. DHEpPTrHs
TTOKOS.

Pa3pgen 7. KBanToBas ¢u3uka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonHbl. Popmyia [1naHKa cBsizu sHepruu (OTOHA C ero 4YaCTOTOW. DHeprus
Y UMITyJ/IbC (POTOHA.

OTkpbiTHe U uccnefoBanre Gpoto3addekra. OnbiThl A. I'. CTo/eToBa. 3aKOHbI
dboroaddekra. YpaBHeHue DuiHIITeiHa A1 doTo3ddekTa. «KpacHasi rpaHuiia»
dboTtosddexra.

Hasnenue ceeta. OnbiThl 1. H. JleGeznera.

XUMHUecKoe JelCTBYe CBeTa.

TexHuueckue yCTPONCTBA U MpakTHUecKoe TpUMeHeHHe: (HOTO3/IeMeHT,
dboToaTUMK, coiHeuHast baTapesi, CBeTO/IUO,.

Lemoncmpayuu

®oTo3(PdheKT Ha YCTaHOBKE C LIUHKOBOU M/IaCTUHOM.

VccnenoBaHue 3aKOHOB BHellIHero (poTosddekra.

Ceeroguop,.

CostHeuHasi GaTapesi.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbeiTel Pe3epdopia mo paccesHHIO O -4acTHI].
[TnaHetapHass mojlenb artoma. Iloctynatel bopa. W3iydyeHue U moOr/oleHHe
(OoTOHOB TIpU Tepexofie aToMa C OJHOTO YPOBHSI 3HEpruv Ha Apyroiu. Buzbi
cniekTpoB. CrieKTp ypOBHel 3Hepruu aroma BoZiopo/ia.

BosiHOBBIe cBoMcTBa yactul]. Bonnel ge bporinsa. KopnyckyasipHO-BOJIHOBOU
Jlya/i3M.

CrioHTaHHOe U BbIHYXX/IeHHOe H3/lyyeHUe.



TexHuueckye yCTPOWCTBA U TMpPaKTUUECKOe TPUMEHEHMWe: CIeKTpaJbHbIN
aHa/13 (CreKTPOCKOIT), Jla3ep, KBaHTOBBIM KOMITbIOTEP.

Lemoncmpayuu

Mopgens onbita Pesepdopaa.

OmnpezenieHye AJIMHBI BOJIHBI J1a3epa.

HabntoseHue iHeluaThIX CTIEKTPOB U3/TyUeHUs.

Jlasep.

YueHuueckuli 3KcnepumeHm, nabopamopHble pabombil

Habsro/jeHue iMHeyaToro crexkTpa.

Tema 3. AmomHoe 510po

OKCIepUMeHTHI, /J0Ka3bIBaloIUe CJI0KHOCTb CTpoeHUst sifpa. OTKpbITHE
pasroakTUBHOCTH.  OmbITel  Pe3sepdoppa 1o omnpefeneHU0 — COCTaBa
pafii0aKTUBHOTO wu3nyuyeHus. CBoiicTBa asnbda-, 0eTa-, ramma-u3TydeHUsl.
BivisiHue pai0aKTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTKpbITHE  TIDOTOHA W HeWTpoHa. Hyk/oHHas  Mogens  sapa
I'eit3enOepra—lBaneHko. 3apsia sgpa. MaccoBoe unciIo sifipa. V30ToIbI.

Anbda-pacrias. OMeKTPOHHBIA U TIO3UTPOHHBIN OeTa-pacmaz. ['amma-
W3/1yueHre. 3aKOH paJMOaKTUBHOIO pacraja.

OHeprus CBsi3W HYKJIOHOB B sifipe. fnepHbie cuibl. [ledeKT Macchl sigpa.

AnepHsble peakuuu. [lesieHue U CUHTe3 sifep.

Snepnbiti peakTop. TepmosigepHbiii cuHTe3. [IpoGneMbl ¥ TepPCTIEKTHUBEI
IePHOM SHEPTreTUKU. DKOJIOTUUeCKHe acIeKThl siZIePHOU SHepreTHUKHU.

DJieMeHTapHbIe YacTULbl. OTKpPBITUE TI03UTPOHA.

MeTo/bl Hab/TIOIeHUST U peTUCTPALUU 37IeMeHTapHbIX UaCTHII.

dyHaMeHTa/IbHbIe B3auMOJencTBYs. EAMHCTBO (pr3nueckor KapTUHbI MUDa.

TexHUUecKre yCTpOMCTBA U MPAKTUUYECKOe TIpUMEHEHUe: [J03UMeTp, KaMmepa
BusnbcoHa, siiepHblii peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUrK MOHU3UPYIOLIUX YaCTHII.

YueHuuecKuli 53kcnepumeHm, n1abopamopHble pabombl

WccnenoBaHue TpeKoB yacTul] (110 TOTOBLIM (poTorpadusim).

Pa3pgen 8. D/1eMeHTbI aCTPOHOMMH M acCTPOPU3UKU

JTanbl pa3BUTUS acTpoHOMUU. [IpuKiasiHOe 1 MUPOBO33peHUeCKOe 3HaueHre
aCTPOHOMMUHM.

Bua 3Bé3gHOoro Heba. Co3Be3aus, sSpKHe 3BE3/bl, IJIAHETBbI, WX BHUIUMOE
JIB)KEHUe.

CoJiHeyHasi cucrema.

ConiHe. ConHeuHass akTUBHOCTb. McTouHMK >Heprud CosHLi@ U 3BE3[.
3BE3/bI, X OCHOBHbIE XapAKTEPUCTHMKHU. [lmarpaMma «CHeKTpaJbHbIM K/IacC —
CBETUMOCTb». 3BE3/bl TJIaBHOU T10C/€J0BAaTEbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTb» il 3BE3]] TJIaBHOW TOC/e/loBaTe/lbHOCTU. BHYTpeHHee CTpoeHHe



3Bé371. CoBpeMeHHbIe Tpe/CTaB/IeHUs] 0 MPOUCXOXKAeHUU U 3BomoLmuu CosHLa U
3BE3/. JTarbl )KU3HU 3BE3].

Mneunsii [lyte — Hamia ['anaktuka. ITonokenue u gBwkeHue CosiHIla B
[Nanaktuke. Turmbl ranakTuk. PaguoranakTuku U KBa3apbl. YEpHbIe AbIPbI B siZjpax
rajakTHK.

Bcenennast. Paciipenue BeenenHo. 3akoH Xab66ma. Pa3beraHue rajakTHK.
Teopus bosblioro B3peiBa. PelMkTOBOE U3TyueHue.

MacintabHas ctpyktypa BceneHHoili. MeTaranakTuka.

HepeilnéHnbie TTpo0/ieMbl aCTPOHOMUH.

YueHuueckue HabmoOeHust

Habtio/1eHusi HeBOOPY/KEHHBIM TJIa30M C HCTIO/b30BaHHEM KOMIIBIOTEPHBIX
TIPWIOXKEHUH [IJis1 OTIpe/iesieHusI TI0JI0XKeHHs HeOeCHBIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIe co3Be3/is CeBepHOro MoJyliapus U sipKue 3BE3/bl.

Habstoenust B Tesieckorn JIyHbl, riaHeT, Maeuxoro ITyTu.

OO06o0maromee MOBTOpeHUe

Ponb (Qu3MKu W acCTPOHOMMM B SKOHOMUUECKOW, TeXHOJOTUYeCKOMH,
COLIMA/ILHOM U 3TUYeCcKoM cepax [esTeTbHOCTU YesioBeKa, POJib U MeCTO (PU3UKHU
1 aCTPOHOMUM B COBPeMeHHOI HayuHOM KapTHHe MHpa, PoJib (hU3UUeCcKol Teopuu
B (OpMUpOBaHUMU TIpeACTAaBIeHUM O (PU3NUECKONW KapTUHe MHpa, MecTo
¢bur3nUecKoi KapTUHbI MUpPA B 00IleM psily COBPeMeHHBIX eCTeCTBeHHO-HayUHbIX
Tpe/ICTaB/IeHUM O TIPUPOJE.

MexnpeagMeTHbIe CBS3H

N3yuenune Kypca ¢u3nku 6a3oBoro ypoBHs B 11 Kmacce OCYIeCTBJISIETCS C
YU4ETOM COZiepKaTebHbIX MeXIIPeAMETHBIX CBSi3ed C KypCaMU MaTeMaTHKH,
buonoruu, XuMuH, reorpadyy ¥ TeXHOJOTHH.

MedcnpeOomemHble noHssmusi, CBsi3aHHble C U3yyeHHWEM MeTO/I0B Hay4yHOTO
MO3HaHUA: SIBJIeHWe, HayuyHbId (pakKT, TUIoTe3a, (Purueckas BeIMYMHA, 3aKOH,
Teopusi, HabOZieHNe, SKCTIIepUMEeHT, MO/le/TMpOBaHUe, MO/le/Tb, U3MepeHue.

Mamemamuka: peliieHde CUCTeMbl ypaBHEHWM, TPUTOHOMeTpUUYecKue
(OYHKI[MH: CMHYC, KOCUHYC, TaHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMEeTpPHUYeCKoe
TOXKJeCTBO, BEKTOPbl M MX TPOEKLMUU Ha OCHA KOOPJHHAT, CJIO)KEHWe BEKTOPOB,
MTPOM3BO/IHBbIE 3/IeMEeHTapHBIX (YHKI[UH, TIPU3HAKW T10I00UsT TPEYro/IbHHUKOB,
orpe/iesieHue TIIOIIA U MJIOCKUX GUryp u o6bvéma Tert.

Buonoeus: >neKTpuueckue siBJieHUSI B JKWBOM TMpUpPOZe, KosebaTelbHble
JIBIDKEHUSI B )KUBOU TMPHUPOJe, ONTUUECKHEe SIBJIEHHS B )KUBOW MPUPO/E, JeHCTBUE
pajyany Ha )XUBbIe OPraHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIeKYJI, KPUCTa/lJInuecKasi CTPYKTypa TBEPAbIX
TeJ, MeXaHW3Mbl 00pa30BaHUs KPUCTA/UIMUECKOM PpeIETKH, CIeKTpaJbHbINA
aHasms.

l'eoecpacusi: wmarHuTHBIE TmMO/MOCA 3€M/M, 3ajie)Kd MAarHUTHBIX DY/,
(hoTOCHEMKA 3eMHOM TTIOBEPXHOCTH, Mpe/CKa3aHue 3eMJIeTPSICeHUM.

TexHono2us: JNUHUM 37e€KTpollepesiay, reHepaTop IlIepeMeHHOro TOKa,
3/1eKTPO/JIBUraTe/ib, WHAYKLMOHHAsA Iieub, pajap, PaAUuOINpPUEMHUK, TeJeBHU30D,



aHTeHHa, TesepoH, CBU-meub, MpPOEKI[MOHHBLIM anrmapaT, BOJIOKOHHAsl OMTHKa,
conHeuHasi batapesi.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI IIO
ON3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUA

OcBoenne yuebOHOro mpeaMera «®Pu3nMKa» Ha YpPOBHe CpefHero oO0Iero
obOpa3oBaHus (6a30BbIM YpPOBEeHb) JO/DKHO 00eCTreunTh JOCTW)KeHUe CeAyOIUX
JTMYHOCTHBIX, MeTarpeMEeTHBIX U TTPeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/bTaToB.

JINMYHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3yJibTaThl 0OCBOeHUsI yuebHOTro rnpeaMeta «Pu3nKa» AO/KHBI
OTpa)kaTb TOTOBHOCTb M CIHOCOOHOCTH OOYyUarol[UXCsi PYKOBOJCTBOBAThCS
chOpMHUPOBaHHOM BHYTPEHHeM TMO3UlMel JIMUHOCTH, CHUCTEMOW 11eHHOCTHBIX
OpHeHTal[iii, TIO3UTUBHBIX BHYTPEHHUX  YOEXAeHWUW, COOTBETCTBYIOIIUX
TPaJIMIIMOHHBIM 1I€HHOCTSIM POCCHMCKOTO 00I1lecTBa, pacilidpeHue >XU3HEeHHOTO
OMbITa Y OMbITA JIeSITeJIbHOCTA B TIpOLiecce peav3alldd OCHOBHBIX HamnpaBeHWH
BOCIUTATEILHOU JIesITe/TbHOCTH, B TOM UMC/Ie B YaCTH:

1) rpaK/JaHCKOr0 BOCTIMTAHUA:

c(hOpMHUPOBAHHOCTH IPAYKJAHCKOM MO3ULMK 00yUaroIerocst Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUICKOro 00I1iecTBa;

MIPUHSATAE  TPAAMIMOHHBIX  OOII[eUe/loBeUeCKMX TI'yMaHUCTUUECKHUX M
JIeMOKpaTU4YeCKUX LIEeHHOCTew;

TOTOBHOCTh BECTHM COBMECTHYIO JeSITe/IbHOCTb B MHTepecax rpaXkKZaHCKOro
o611iecTBa, yuaCTBOBaTh B CAMOYTIpaB/ieHUH B 00pa3oBaTeibHOM OpraHu3alivy;

yMeHHe B3aUMO/IeMCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUM C
vxX QYHKIUSAMU U Ha3HaUeHUeM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOM [leTe/IbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMSI:

chopMHPOBaHHOCTD POCCHUUCKOU rpakJjaHCKOH WJIeHTUYHOCTH,
MaTpuoTU3Ma;

L[EHHOCTHOE OTHOIIIeHWe K TOCYJapCTBEHHbIM CUMBOJAM, [AOCTHXKEHUSIM
POCCUHNCKUX YUEHBIX B 00/1aCTH QU3KUKU U TEXHUKU;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

c(hhOpMUPOBAHHOCTh HDABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MOBE/IeHMUS;

CIoCOOHOCTh OlLIEHHMBaTh CUTYallMI0 W TIPUHUMATb OCO3HaHHbIE pellleHus],
OpUEHTUPYSCh Ha MOpaJIbHO-HPaBCTBEHHbIE HOPMbI U 1IeHHOCTU, B TOM UHUC/e B
JesaTe/IbHOCTH YUEHOI0;

OCO3HaHUe JIMYHOT'0 BKJ/IaJja B IOCTPOeHHe YCTOUUMBOTo OyAyIiero;

4) 3CcTeTUYeCKOro BOCITUTAHUSA:

3CTeTUYECKOe OTHOILIIEHUe K MUPY, BK/IFOUasi 3CTETUKY HayYHOTO TBOPUYECTBa,
MPUCYILIETro (PU3NUECKOM HayKe;

5) TPYAOBOro BOCIUTAHMS:



HMHTepeC K pa3nuuHbiM cdepaM MpodeCCUOHANbHOU [1eSITebHOCTH, B TOM
yKC/ie CBSI3aHHBIM C (PU3MKOM U TeXHUKOU, yMeHUe COBepllaTh 0CO3HAaHHbIN BbIOOD
Oyayiieii ipodeccuu ¥ peaTrM30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TI/IaHbI;

TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHMIO M caMO00Opa30oBaHHIO B 00/1aCTH
(b13UKY Ha TIPOTSDKEHUN BCeU JKU3HY;

6) 3K0/10ruH4eCcKoro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTb 3KOJIOTUUECKOW KY/IbTYpPbl, OCO3HaHWE T100abHOTO
XapakTepa 3K0JIOrHUYeCcKHUX Tpob/iem;

TJIaHWUPOBaHUE U OCYIL[eCTB/IeHUE JeMCTBUM B OKPY>Kalollle cpejie Ha OCHOBE
3HaHUS 1ieJ/iell yCTOMUKMBOIO pa3BUTUS Ue/I0BeUeCTRBa;

paciiypeHye OrbiTa [[eATeTbHOCTH 5SKOJIOTMYeCKON HarpaB/JeHHOCTH Ha
OCHOBe UMEIOIIUXCs 3HaHUH 10 (PU3KKe;

7) 1leHHOCTH Hay4YHOT0 MO3HAHUA:

c(OpMHUPOBAaHHOCTb MMPOBO33DEHMS], COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HHU3NUECKOUN HayKU;

OCO3HaHWe I[eHHOCTH Hay4YHOW [JesiTeJIbHOCTH, TOTOBHOCTh B IIpoliecce
nu3ydeHuss (U3UKKM ~ OCYIIECTB/STh  TPOEKTHYI0 U HCC/e/0BaTe/IbCKYIO
JesiTe/IbHOCTh UHIUBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS
Bba3oBble jloruyecKue AeiCTBUA:
CaMOCTOSITe/ILHO ~ (JOPMy/nMpOBaTh W aKTyaJu3upoBaTh  Tpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
oripefieNiiTh 1ieJid JesTeJbHOCTH, 3aJaBaTh IlapamMeTpbl U KPUTEpUU UX
JIOCTVDKEeHUS;
BBISIB/IATb  3aKOHOMEDHOCTM W TMPOTHMBOpeUrss B  pacCcMaTpUBaeMbIX
(bu3uUeCcKuX SIBIEHUSX;
pa3pabaThiBaTh TUIaH pelieHds MpobemMbl C YUETOM aHaIM3a WMEIOL[UXCS
MaTepHrabHBIX U HeMaTepralbHBIX PeCYpPCOB;
BHOCHUTh KOPPEKTHBBI B [IeSITe/IbHOCTb, OI[eHUBaTh COOTBETCTBHE Pe3y/IbTaTOB
1[e/IsIM, OLIeHUBaTh PUCKH TIOC/IeICTBUN JesITe/IbHOCTH;
KOODAWHUPOBaTh M  BBIMIOJIHATE Pab0OTy B  YCJIOBUSIX  peasibHOTO,
BUPTYa/bHOTO0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBUYS;
pa3BHBaTh KpeaTUBHOE MBIILIJIEHHe TIPU pellieHUH KU3HeHHBIX rpobiiem.
Ba3oBbie ucciefoBaTe/IbCKHe JIedCTBYS:
B/afieTb HAy4YHOM TEepPMUHOJIOTHeM, KIHUeBbIMU TOHSATUSIMH U MeTOAaMU
(bu3rueckKou HayKu;
BJIa/IeTh HaBbIKaMU y4ueOHO-MCCIe/oBaTebCKON M MPOEKTHOM esiTeTbHOCTH
B 00/actv pU3MKM, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CaMOCTOSITe/TbHOMY TTOMCKY
METO/IOB pellleHus1 3ajau (U3UUYeCcKOro cojiep>kaHusi, TTPUMEHEHHUI0 pa3/InUHbIX
MeTO/IOB TT03HaHMS;



B/aIeTb BHUAAMH JIeSITeJIbHOCTA TI0 IIOyYEeHWIO HOBOTO 3HAHHUSA, €ro
VMHTEpIIpeTaliiy, IpeoOpa3oBaHUI0 W TPUMEHEHWIO B Ppa3/MUHbIX yueOHBIX
CUTYAI[USAX, B TOM UHCJIe TIPU CO37ZIaHUH YU4eOHBIX IIPOEKTOB B 00/1aCTH (hHU3UKH;

BLISIB/IITh IPUUMHHO-C/IeJICTBEHHBIE CBSI3M W aKTyaJW3WpOBaTh 3ajauy,
BBIIBUTATh THUIOTe3y e€ pellleHus, HaXO[WTh apryMeHTbl /s J0Ka3aTe/bCTBa
CBOUX YTBEP>)K/I€HUH, 3a/laBaTh MapaMeTphbl U KPUTEPHH PeIleHHS;

aHa/IM3UPOBaTh TIOJyUeHHbIE B XOJle DeIlIeHUs] 3aJjaud  pe3yJ/bTarThbl,
KPUTHUYECKH OI[eHWBAaTh UX [JOCTOBEPHOCTh, POTHO3HMPOBATh M3MeHeHHe B HOBBIX
yCJIOBUSIX;

CTaBUTh W (OPMy/IMpPOBaTh COOCTBEHHBIE 3a/laud B 0Opa3oBaTenbHOMU
JesiTeTbHOCTH, B TOM UHCJIe TIPU U3yUeHUH (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYAal[WsIM, OLIeHUBATh TIPUOOPeTEHHBIM OTTbIT;

yMeTb TIePeHOCUTh 3HaHUs 10 (U3MKe B TIPAaKTHUeCKyl0 00/acTb
JKU3HeIesITe/IbHOCTH;

yMeTb MHTeIPHPOBATh 3HAHMUS 13 Pa3HbIX MPeAMETHBIX 00/1acTel;

BBIIBUTATh HOBBIE U/IeH, Ipe/jiaraTh OPUTrHHAIbHbIE TIOAXO0/bI U PeIeHNs;

CTaBUTb TTPOO/IEMBI U 33/IaUH, HOIyCKAOIIe albTePHATUBHBIE PeIleHusl.
Pabora c uapopmanmeii:

BJIa/IeTh HaBbIKAMH ITO/TyYeHMsT MHGOpMaLK (HU3UUYECKOT0 COJEep>KaHUs U3
HMCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEJIbHO OCYIIECTB/ISATh IIOMCK, aHAa/Iu3,
CUCTEMAaTH3allii0 ¥ WHTEPIIPeTalvio WHGOpPMAI[UK pa3/IMUHbIX BHAOB U (OpM
TIpe/ICTaBJIeHNS];

OLIEHHBATh JOCTOBEPHOCTh MH(OPMALHH;

WCII0/Ib30BaTh  CpeAiCTBa  WHGMOPMALMOHHBIX W KOMMYHHKAL[OHHBIX
TEXHOJIOTMA B peIeHNMH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OpraHW3al[MOHHBIX
33jau C cobmoseHreM TpeOOBaHUN JPrOHOMUKH, TeXHUKM 0e301MacHOCTH,
TUTHMEHBbI, pecypcocOepekeHHs, TIPaBOBBIX W  3TUYECKUX HOPM, HOPM
“HGMOPMaIMOHHOM 0e301TacHOCTH;

Co3/laBaTh TEKCThI (DHM3MUECKOTO COJIep)KaHWsl B pa3/MUHbIX (opMarax C
yUETOM Ha3HaueHUst HHGOPMAI[HH U 11e/IeBOU ayJJUTOPHUH, BBIOHpast ONTUMAabHYIO
dbopMy mpezicTaB/IeHUsT U BU3ya/I3allUH.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JelCTBHUSA:

OCyILIeCTB/SITH  OOll[eHMe Ha ypokKax GU3WMKM W BO BHE-YPOUHOMU
JesiTeIbHOCTY;

pacro3HaBaTh TMPEANOCHUTKA  KOH(JIUKTHBIX CHUTyallMd W CMArYaTthb
KOH(/TUKTHI;

pPa3BEPHYTO W JIOTUUHO HW3/araTb CBOK TOYKY 3peHHs C UCIOb30BaHUEM
SI3bIKOBBIX CPEe/ICTB;

MOHUMAThb W UCMO/b30BaTh MPEUMYIeCTBa KOMaHJHOW W WHAWBU/ya/TbHOU
paboThi;

BbIOMpATh TEMATHKy W MeTO[bl COBMECTHBIX AEWCTBUM C y4ETOM OOIMX
VHTEPeCOB U BO3MOXKHOCTeH KaXKJ0ro usieHa KOJI/IeKTHBa;



MpUHUMAaThb L€  COBMECTHOM  [leATeJIbHOCTH, OpraHvM30BbIBaTb U
KOODZMHUPOBATh [IeUCTBUS MO €€ [AOCTW)KEHWIO: COCTaB/SATb IUIaH [EeMCTBUM,
pacrpefiesiiTb pojid C Y4Y€TOM MHEHUM Y4YyaCTHUKOB, OOCY>KJaTh pe3yJbTaThbl
COBMEeCTHOM paboThI;

OLIeHMBaTb KaueCTBO CBOETO BK/aJa W KaXJOro ydaCTHHKa KOMaH/bl B
00111t pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBbIe TIPOEKTHI, OLIeHWBAaTb HJled C TMO3WLUU HOBU3HBI,
OpPUTMHA/ILHOCTH, NTPAKTUYECKON 3HAYMMOCTH;

OCYLLeCTB/ISATh TIO3UTHBHOE CTpaTernyeckoe IOBeJileHWe B Pa3/IMYHbIX
CUTYaI[UsX, TIPOSIB/ISITE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

PerynisiTUBHBIE YHHBEpPCA/IbHbIE YUeOHbIe JeMCTBUS
CamoopraHusanmsa:

CaMOCTOSITe/TbHO OCYIIeCTB/ISATh TM03HaBaTe/IbHYIO /leITe/IbHOCTh B 00/acTH
GbU3MKM U aCTPOHOMUMU, BBISB/IATH MpPOO/IEeMbl, CTaBUTb U (POPMYy/IUPOBATh
coOCTBeHHbIe 3a/]auy;

CaMOCTOSITeJTbHO COCTAB/STh TI/IaH PellleHUs] PACUETHBIX M KaueCTBEHHbIX
3a/1ay, T/IaH BBITTOTHEHUS TIPaKTUYeCKON paboThl C yUETOM UMEIOIIUXCSI peCypCOB,
CcOOCTBEHHBIX BO3MOXXHOCTe! U TIpe/INouYTeHUH;

JlaBaTh OL[€HKY HOBBIM CUTYallUsIM;

pacIIUpSTh paMK{ yueOHOro TIpeiMeTa Ha OCHOBE JIMUHBIX TTPeIITOUTeHHH;

JlenaTtb OCO3HaHHBIA BBIOOP, apryMeHTHpoOBaTh ero, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;

OLIeHMBAaTh MPUOOPETEHHBIN OIIbIT;

criocobcTBoBaTh  (DOPMHUPOBAHWIO U TIPOSIBJIEHHIO 3pYAULIMKA B 00acTu
(bu13MKH, TIOCTOSIHHO TOBBIIIATL CBOM 00pa30oBaTe/bHbBIN U KY/JIbTYPHBIA YPOBEHb.

CaMOKOHTPO/1b, SMOL[UOHA/TbHBIA HHTE/L/IeKT:

JlaBaTh OL|eHKY HOBBIM CUTYallUsiM, BHOCUTh KOPPEKTHUBBLI B JleSITeTbHOCTD,
OLIeHHMBaTh COOTBETCTBHE pe3y/IbTaTOB LIeJIsIM;

B/IaJleTb  HaBbIKaMU  II03HaBaTe/bHONW  pedieKCMM  KaK  OCO3HaHUS
COBepIllaeMbIX JEeMCTBUA M MBIC/IMTENBHBIX MPOLIECCOB, WX pe3y/JbTaTOB U
OCHOBAHUU;

HCIIO/Tb30BaTh MPHUEMBI pedyIeKCHUU /ST OLIeHKH CUTYyal[id, BbIOOpa BEpHOTO
peleHus;

yMeTb OLleHMBaTh PUCKUM W CBOEBPEMEHHO IIPMHHMMAaTh pelleHus 10 HUX
CHWKEHUIO;

MPUHUMAaTb MOTHMBBI W apryMeHThl JIPYyTrUX TIIpH aHalu3e pe3y/bTaToOB
JlesiTeTbHOCTH;

TpUHUMAaTh Ce0si, TOHWMasi CBOU HeJIOCTaTKU U JIOCTOMHCTBA;

MPpUHUMAaTb MOTHUBBI W apryMeHThl [IPYyTrUX TIpU aHalu3e pe3y/ibTaToOB
JlesiTeTbHOCTH;

TIpU3HaBaTh CBOE TTPABO U TIPAaBO APYTHUX HA OIMIMOKHU.



B mipoliecce AOCTHXeHUsI JIMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUs MPOTrpamMMbl
rno ¢usMke Ajig ypPOBHS cCpegHero oOilero o6pa3oBaHusl y 00yuyaroOmUXCs
COBEpIIIEHCTBYETCS IMOLIMOHA/TbHBIM VHTEJIIEKT, TIpe/IT0/Iar aFoIIiA
c(hOpMHUPOBaHHOCTb:

CaMOCO3HaHUS, BK/TFOUAOITIEr0 CITOCOOHOCTh MTOHUMAaTh CBOE 3MOIMOHATBHOe
COCTOSIHHEe, BH/IETb HampaB/IeHUs] pa3BUTHs COOCTBEHHOM 3MOI[MOHATLHOM Cdhepsl,
ObITH YBepeHHBIM B cebe;

CaMOpery/JMpoBaHusl, BKJIIOUAIOIET0 CAMOKOHTPOJ/Ib, yYMeHHe TIPUHAMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeZieHWe, CIIOCOOHOCTb  aZlalTHPOBAaThCA K
IMOILIMOHA/IEHBIM U3MEHEeHUSIM U TIPOSIBJIATH TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeH MOTHBALIUY, BK/IIOUAIOIeN CTpeM/ieHre K JOCTVPKEeHHUIO 11e/T U
yCIiexy, OINTHMH3M, WHUIIMATHBHOCTh, YMeHHe [1elCTBOBaTh HCXOJS W3 CBOMX
BO3MO>KHOCTeH;

IMIIATUH, BK/TFOUAOIIe CTTIOCOOHOCTh MOHUMAaTh 3MOIMOHATbHOe COCTOSTHUE
OPYTUX, YyUWTHIBaTh €ro TP OCYIIeCTB/IeHWH OOIeHus, CroCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

CoLIMaTbHBIX HaBBIKOB, BK/TFOUAIOIIUX CITIOCOOHOCTh BBICTPAaMBaTh OTHOIIIEHHS
C IPYTUMH JIFOJbMH, 3a00TUTHCS, TPOSIB/ISITh MHTEPeC U pa3peliaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJ/IbTATBI

K koHily obyuenuss B 10 Kjacce TpeAiMeTHble pe3y/bTaTbl Ha 0a30BOM
YPOBHE JI0/DKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YUArOIINXCST YMEHUM:

JIeMOHCTPUPOBATh Ha TpHMepax poJjib U MecTo GU3UKKA B (OpPMUPOBAHUU
COBpeMeHHOM HayyHOM KapTHWHbI MHpa, B pPa3BUTHH COBPEMEHHON TeXHUKU U
TEeXHOJIOTHH, B MPAaKTUUYECKOU [IeITeIbHOCTH JIFOJEeH;

YUUTHIBaTb TpaHUI[bl TIPUMEHEeHUs] W3yueHHbIX (U3UUeCKUX Mo/leseit:
MaTepHasbHas TOUKa, MHepI[halbHas CUCTeMa OTCUéTa, abCO/IIOTHO TBEPZOE Terlo,
WJleajibHbIMA ra3, MOJe/u CTPOEHHUs Ta30B, XXUAKOCTEeW U TBEDABIX Tesl, TOYEUHbIU
3/IeKTPUUeCKU 3apsifi Py pellieHny (PU3nuecKrx 3ajijay;

pacrio3HaBath (pu3nueckue siBjieHUs (TIPOIeCChl) U OOBACHATH WX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIeKYJ/IIPHO-KUHETUYECKOW TeOpHUU CTPOEHUs BelllecTBa U
3/IeKTPOJMHAMUKU:  paBHOMEDHOe U  paBHOYCKOPeHHOe  TIPSIMOJIMHEHOe
IOBIDKeHWe, CBOOOJHOe TajleHue Tes, [BIKeHHe TI0 OKPY>KHOCTU, WHEepIUS,
B3anMo/eicTBue Tes, Auddysus, OpOyHOBCKOe ABMKeHHWe, CTPOeHHe JKUIKOCTel
Y TBEP/IbIX Tes, u3MeHeHre 00bEéMa Tesl MPY HarpeBaHUH (OX/IaXKAEeHUN), TETJIOBOe
paBHOBecHe, MCIapeHWe, KOHJeHCallys, IlaBjieHrue, KpUCTasid3alusi, KUIeHue,
BJI&YKHOCTb BO3/[yXa, MOBLILIEHUE [aB/eHUs ra3a Mpy ero HarpeBaHUM B 3aKPhITOM
cocyZie, CBsi3b MeXKJy I[lapaMeTpamMu COCTOSIHMSI Ta3a B M30Mpolieccax,
3/1eKTpU3alLsl Tesl, B3auMOJENCTBHUE 3apsi/iOB;

OMUCHIBATb MeXaHWUeCKOe [BWKEHHEe, WCIO/b3ysl (U3MUecKre Be/AYMHbI:
KOOp/IMHAaTa, MyTh, IepeMelleHre, CKOPOCTb, YCKOpDEHWe, macca Teja, CHIa,
VMMITy/IbC Tejla, KUHeTUUeCcKasi SHeprusi, NMoTeHlMalbHasi SHeprusi, MexaHuJeckas



paboTa, MexaHWuecKas MOI[HOCTb; TIPU OMMCAHWWA TIPaBWILHO TPAKTOBATb
(bu3MUecKuil CMBIC/T HCIO/Ib3yeMbIX BeIMYMH, WX 0003HAueHUs W eJAVHMUIIbI,
HaxoAuTh (OPMYJIbl, CBSA3BLIBAIOIIME JaHHYHO (DHM3UUYECKYI0 BEMUYUHY C APYTUMU
BeJINUMHAMY;

OMMCHIBAaTh U3yYeHHbIe TeIJIOBble CBOMCTBA TeJ U TeMJIOBbIe SIBJIEHUS,
WCIOb3ys (u3nueckrue BeMWUMHBIL: [laBjieHWe Tra3a, TeMIiepartypa, CpejHsis
KUHEeTHUYeCKasi SHePrusi XaOTUUYeCKOr0 [IBXKEHUsI MOJIEKYJ/I, CpeJHeKBa/ipaThUHast
CKOPOCTh MOJIEKY/, KOJIMYECTBO TeIIOTbI, BHYTPEHHsI 3Heprus, pabora rasa,
KO3((ULIMEHT TMO0JIe3HOTO [eHCTBUSI TeIJIOBOTO JBWraTe/si; TPU OMUCaHWUU
MPaBWIbHO TPaKTOBaTb (DU3WUECKUM CMBIC UCMO0JIb3yeMbIX BEeIWYMUH, WX
0003HaueHHsI W eJWHUIIbI, HAXOAWUThb (OPMYJIbI, CBSI3bIBAIOIHE JJAHHYIO
(h13uUeCcKyro BeTMUUHY C APYTUMU BeJIMUMHAM;

OMUCHIBaTh U3yUYeHHbIE 3JIeKTPUUYECKUEe CBOMCTBA BellleCTBa U 3JIeKTPUUeCKHe
siBjieHUst (TIPOLIeCChI), UCTOb3ys (PU3nUecKre BeSUUMHbBL: 3JeKTPUUeCKUil 3apsij,
3/IeKTpUUeCcKoe T0Jie, HaMpsKEHHOCTh T10JIsl, MOTeHLMasl, pa3HOCTh MOTEHLIUAJIOB,;
MpU OMNUCAHUM TIPABUJIBHO TPAKTOBAaTh (PU3UUECKUM CMBIC/ HCIOIb3yeMbIX
Be/IMUMH, MX 0003HaueHWs W eJUHUIIbI; yKa3biBaThb (HOPMYJIbI, CBSI3bIBAOIIIMe
JlaHHY10 (DU3MYeCKyr0 BeJIMUUHY C APYTUMU BeJTMUUMHAMY;

aHa/M3MpoBaTh (pU3UUeCKUe MPOLeCChl U SIBJIEHUs, WCIOb3ysl (U3UUecKue
3aKOHBI U TIPUHLYIIBL: 3aKOH BCeMUPHOTO TsaroteHusd, I, I u III 3akoHbl HbroTOHA,
3aKOH COXpaHEeHUsl MeXaHWUeCKOW SHepruM, 3aKOH COXpaHEeHUsI MMIYJIbCa,
TIPUHLUIT CyTIePIIO3ULIMM CWJI, TIPUHLMIT PaBHOMPABUSl WHEpLMalbHBIX CHUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KUHETUUECKYI0 TEOPDUI0 CTPOEHHs BelleCTBa, Ia30BbIe
3aKOHBI, CBSI3b CpeJHel KMHETUYEeCKOW SHEePIuM TelyIOBOrO ABWXKEHUSI MOJIEKYJT C
abCoJTIOTHON TeMriepaTypoi, MepBbiii 3aKOH TepMOJMHAMUKH, 3aKOH COXpaHEeHUs
5/IeKTPUYECKOro 3apsifia, 3akoH KysioHa, mpu 3TOM pa3/iduath CJOBECHYIO
(hOopMy/IMPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOe BbhIpa’KeHWe W yC/IoBUS (TpaHULIbI,
00J1aCcTH) IPUMEHUMOCTH;

OOBSICHITH OCHOBHBIE TIDUHI[AIIBI ~ JE€WMCTBUS  MallliH, TPUOOPOB U
TeXHUUECKHUX YCTPOMCTB; pa3/iMuaTh YCIOBUS WX 0e30MacHOT0 WCITOb30BAaHUS B
MOBCeIHEBHOM >KU3HY;

BBITIO/THATh 9KCIIEPUMEHTBI [0 MCCAe[0BaHUI0 (PU3NUECKUX SBAEHUW U
MpOLIECCOB C WCMOJIb30BaHWEM TIPSIMBIX M KOCBEHHBIX W3MEDEeHUM, MPU 3TOM
dbopMymipoBath TpobieMy/3ajjauy UM TUTOTe3y yueOHOro SKCIePUMEHTa,
cobupaTh yCTAaHOBKY W3 TMPeJAJIO)KEHHOTO O00O0pYy/I0BaHUsl, TIPOBOJAUTL OMBIT M
(hopmyIMpoBaTh BLIBO/IbI;

OCYILIeCTB/ISITh MPsIMble U KOCBEHHbIe W3MepeHUs] (PU3NUecKUX BeIMUWH, TIpU
3TOM BBIOMpaTh OMTUMAJ/ILHBIM CIIOCOO W3MepeHHsT W MCIO/b30BaTh W3BECTHHIE
MeTO/Ibl OL|eHKHU MOTPeIIHOCTeN N3MepeHUl;

WCCMef0BaTh  3aBUCUMOCTA  MeXJy  (GU3MUeCKUMHU  BeJIMUYMHaMU  C
WCIO/Ib30BaHWEM TIPSIMbIX W3MepeHWl, MpU 3TOM KOHCTPYUPOBaThb YCTAHOBKY,
(UKcupoBaTh pe3y/bTaThl IMOTYUYEHHOM 3aBUCUMOCTU (PU3WUYECKUX BeJMUMH B
BUJe Tabmil ¥ TpadrKoB, Ae/iaTh BBIBOJBI IO pe3yibTaTaM UCC/Ie[JOBaHUS;



cobmroiaTh mpaBria 0e30MacHOro TpyJa TpU TIPOBeJeHUM WCC/IeJOBaHUM B
paMKax ydeOHOro SKCriepuMeHTa, yueOHO-HCC/Ie/[oBaTe/IbCKOW UM TMPOEKTHOM
JesiTeIbHOCTU C UCII0/Ib30BaHUEM W3MepHUTeNbHbIX YCTPONCTB U J1abopaTOPHOTO
000py/I0BaHUS;

peliatb pacyéTHble 3aZlaud C SBHO 3aJaHHOU (PU3UUECKOW MOJEesbIo,
WCI0JIb3ysl (pri3nuecKue 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHa/iu3a yCJI0BUS 3aJjaun
BbIOMpATh (U3NUECKYI0 MO/ie/ib, BbIZEISATh (PU3nueckre BeJMUUHBI U (OPMYIIbI,
HeoOXo/lMMble [7Isi €€ pellleHus, TIPOBOJUTh PACUéThl U OLIEHHWBaTh PealbHOCTb
TM0JIyUeHHOT0 3HaueHus1 (pr3UUeCcKoi BeJTMUMHbI;

pelliaTh KaueCTBeHHbIe 3a/lauk: BICTPAauBaTh JIOTMUYECKU HEPOTUBOPEUHBYIO
LIEMIOYKY PacCy>XJeHWM C OMOpOM Ha W3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTH U
dbusrueckue siBJIeHUS;

UCTIONb30BaTh  TPU  pellleHud  y4eOHBIX  3a/lad  COBpPeMeHHbIe
vH(OpMal[MOHHbIe TeXHOJIOTUM [Jisl TIOUCKa, CTPYKTYPHUPOBAHUSI, UHTepIpeTalyn
Y TIpe/ICTaB/JIeHUs yueOHOM M Hay4YHO-TIONY/ISPHOM WHGOPMAIUH, MOTyUYeHHOH 13
pa3MYHbIX UCTOUHUKOB, KDUTUUECKU aHA/IM3UPOBaTh MoyyaeMyro MH(OPMaIUIO;

TIPUBO/IUTH TIPUMEPHI BK/Ia/la POCCUUCKUX U 3apy0OeXXHBIX YUEHBIX-(PU3UKOB B
pa3BuTHE HayKH, OObsCHeHHe TIPOL[eCCOB OKPY>Kalolllero MHpa, B pa3BUTHe
TeXHUKHU U TeXHOJIOTHH;

WCI0/Ib30BaTh TeOpeTHYecKre 3HaHus MO0 (M3MKe B MOBCEJHEBHOW >XU3HU
Jst obecrieueHys 6€30TMaCHOCTH TIPU O0OpallleHn C MpUOoOpaMyu U TeXHUUYECKUMHU
yCTPOMCTBAMH, [IjIsi COXPAaHEHHs 3/10POBbsi U COOJIIO/IeHHsI HOPM 3KOJIOTHYeCKOro
MOBeJIeHUs1 B OKPY Kalolllel cpe/ie;

paboTaTb B Tpymme C BBINOJHEHWEM Pa3/IMUHBIX COLMAbHBIX pOJieH,
MJIaHUPOBaTh pabOTy TPYIIbl, palMOHAJbHO pacripefiefisiTh 0053aHHOCTU U
TJIAHUPOBATh JeSTe/TbHOCTh B HECTAHJJaPTHBIX CUTYyalUsiX, a[leKBaTHO OLIeHWBATb
BKJIaJ] K&XX/I0r0 U3 YUaCTHUKOB T'PYIIIIbI B pellieHre pacCMaTpyuBaeMoi Ipo6sieMsl.

K koHIly oOyuenuss B 11 Kjacce mnpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHe JIO/KHBI OTPa’kaTh CPOPMUPOBAHHOCTD Y 00yUarOIUXCsl YMEeHUH:

JeMOHCTPUPOBaTh Ha MpHUMepax pojib U MeCTO (U3UKU B (HOPMUPOBAHUU
COBpeMeHHOM HayyHOM KapTHWHBI MHpa, B pPa3BUTHH COBPEMEHHOW TEeXHUKU U
TeXHOJIOTUM, B TIPAKTUUECKOMN [eATebHOCTH JI0/iel, 11eIOCTHOCTh U eJUHCTBO
(pr3MUeCcKOU KapTUHbI MUPa;

YUUTHIBaTb TpaHUI[bl TIPUMEHEeHUs] W3yueHHbIX (U3UUeCKUX Mo/leseit:
TOUEYHbIN 3/IeKTPUUECKUH 3apsijl, Jyd CBeTa, TOUEUHbI NCTOUHUK CBeTa, si/iepHast
MoJie/lb aTOMa, HYKJIOHHas Mojie/lb aTOMHOTO siipa NMpU pelleHur (pru3nuecKux
3a/ay;

pacrio3HaBaTh (pu3nueckue siBjieHUs (TIPOIeCChl) U OOBACHATH WX Ha OCHOBE
3aKOHOB 3/IeKTPOJMHAaMUKU U KBAHTOBOW (DM3UKU: 3/IeKTpUUeCKasi POBOIUMOCT,
TeI/I0oBoe, CBETOBOe, XWMHWUeCKOe, MarHUTHOe [eWCTBUSl TOKa, B3aUMO/IelCTBUE
MarHuTOB, 9J/IeKTPOMarHuTHasi HWHAYKLUWs, [IeCTBUe MarHUTHOTO TIOsl Ha
MIPOBOAHUK C TOKOM W JBWKYILMWCS 3aps[, 3/IeKTPOMarHUTHbIe KosjebaHus U
BOJIHBI, TIPSIMOJIMHEMHOE pacrhpoCTpaHeHWe CBeTa, OTpakeHue, MpesioMIeHue,



vHTepdepeHus, udpakiuss W TOJsApU3aLUs CBeTa, JUCIEepCUs CBeTa,
dboTtosnekTpruueckuii 3¢ dekT (boTo3(deKT), CBeTOBOe JiaB/eHre, BOSHUKHOBEHHE
JMMHEeNYaToro CrekTpa aToMa BOJIOpPOJia, eCTeCTBeHHas U UCKYCCTBeHHast
PaIM0aKTUBHOCTh;

OINMUChIBaTb H3yuyeHHble CBONCTBa BellecTBa (3/€KTpUUeCKHe, MarHUTHBIE,
ONTUYECKHe,  3JIeKTPUUYECKYyl0  TMPOBOAMMOCTb  pa3lUuHbIX  Cpel) |
3/IeKTPOMarHuTHbIe siBjieHHsl (TIPOI[eCChl), MCMOJb3ys (u3uUeckrie BeUUMHbIL:
3/IeKTPUUECKUM 3apsijl, CUa TOKa, 3JIeKTpUUeCKoe HampsbKeHue, 3/IeKTpuueckoe
COTIPOTHB/IEHWE, PA3HOCTb TOTEHIIMAJIOB, 3JeKTPOJBIIKYIIas Chaa, paboTa TOKa,
VWHJYKI[MS MarHUTHOTO TMOJisi, cusa Amrepa, cuia JlopeHila, WHYKTUBHOCTb
KaTYIIKWA, SHeprusi 3/JeKTPUUYeCcKOro M MarHWUTHOTO TI0JieM, TepuoJ; U YacToTa
KonebaHuii B KosiebaTe/lbHOM KOHTYpe, 3apsii M CWia TOKa B Tporjecce
TapMOHMUECKUX 3JIEKTPOMAarHUTHBIX ~KoJjiebaHui, (OKyCHOe pacCTosiHe U
ONTUYEeCKasi CW/a JIMH3bl, MPUA OMUCAHUM TPaBUIBLHO TPAaKTOBaTh (H3UUeCKUil
CMBIC/T WCIIO/Ib3YeMbIX BeJWUMH, WX 0003HaueHWs] W eJUHUI[bI, YyKa3bIBaTh
dbopmysibl, CBs3bIBarollMe JAHHYH (U3UUECKYI0 BeJUUMHY C [JIPYTUMHU
BeJIMYMHAMUY;

OMUCHIBATh H3YyueHHble KBAaHTOBbIE SIBJIEHUSI U TPOLIECChl, MCIOJIb3YS
(u3uyeckre BeIMUUHBL: CKOPOCTh 3/IEKTPOMAarHUTHBIX BOJIH, [JIMHA BOJHBI U
yacToTa CBeTa, SHePrus U UMMYJIbC (POTOHA, Mepro/, MoJypacaja, SHeprusi CBSI3u
aTOMHBIX $i[lep, NpU OINWCAHUU TPAaBWIbHO TPaKTOBaTh (PU3UUECKUM CMBIC/
WCIO/Ib3yeMbIX BeJIMYMH, MX O00O03HaueHWss U eJUHMIIbI, YKa3biBaTb (POPMYJIbI,
CBSI3bIBAIOLME [JaHHYH (DU3UUECKYH) BeJWYMHYy C JpDYTMMU BeJIMYMHaMU,
BBIYMCJIATh 3HaUeHUe (PM31UeCKOr BeJIMUMHbI;

aHa/M3UpoBaTh (hHU3UUeCKHe TMPOIeCChl U SIBJIEHUs, WCIIONb3ys (H3nuecKue
3aKOHBbI U TIPUHIUIILL: 3aKOH OMa, 3aKOHBI M0C/IeI0BaTe/IbHOTO U Tapasiie/ibHOTO
coe/lHeHUs TIPOBOJHUKOB, 3aKOH J[[Koynsi—/IeHIla, 3aKOH 37€KTPOMarHUTHOMN
WHJYKIMY, 3aKOH TIPSIMOJIMHEMHOTO pacIlipoCTpaHeHusl CBeTa, 3aKOHbI OTPaKeHUsI
CBeTa, 3aKOHbI Mpe/IOM/IeHUs CBeTa, YpaBHeHMe OuHIITelHa A (oTo3(deKTa,
3aKOH COXPaHeHWs] 3Hepruu, 3aKOH COXPaHeHWs UMITyJ/bCa, 3aKOH COXpaHeHUs
3/IEKTPUUECKOT0 3aps/ia, 3aKOH COXpaHeHWs MacCOBOT0 YMC/ia, MOoCTynathl bopa,
3aKOH Pa/IM0aKTUBHOIO pacra/ia, Mpy 3TOM pa3/iiuaTh CJIOBECHYIO (POPMYJ/IUPOBKY
3aKOHa, ero MaTeMaThyeckoe BbIpDA)KeHHWE W yCIoBUA (TpaHUIlpl, 067acTh)
TPUMEHHUMOCTH;

oripe/ie/isiTh HallpaB/ieHWe BeKTOpa WHAYKI[MM MarHUTHOTO T0JIsi TIPOBO/JHUKA
C TOKOM, Cuibl AMriepa U cuibl JIopeHLa;

CTPOUTb U OIMChIBaTh H300pakeHHe, CO37laBaeMoe TUIOCKAM 3epKajioM,
TOHKOM JIMH30U;

BBITIOJIHATh 9KCIIEPUMEHTHI 110 HCC/Ae[l0OBaHUIO (PU3NUECKUX SIBJEHUM U
MpOLIECCOB C HCIO/Ib30BaHWEM TIPSIMBIX W KOCBEHHBIX W3MepeHUM: TpU 3TOM
dbopMynmipoBath TipobsieMy/3ajjady W TUIOTe3y yueOHOro 3SKCIepPUMEHTa,
cobuparh yCTAaHOBKY W3 TMpeAJIOKeHHOTO O0O0pYy/0BaHUs, TIPOBOJAUTH OMBIT M
(hopMyIMpOBaTh BHIBO/IbI;



OCYLLIECTB/ISITh MPsIMble M KOCBEHHbIE M3MEPEeHUs] (PU3NUYECKUX BeTUUWH, TIPU
3TOM BBIOMpPATh OINTHMAJIbLHBINM CIIOCOO M3MepeHUsI W MCI0J/Ib30BaTh M3BECTHbIE
MeTO/Ibl OLIeHKH TOTPelHOCTel U3MepeHUl;

HCC/Ie[IoBaThb 3aBUCMMOCTH (PU3NUECKHMX BeJMUMH C UCI0J/Ib30BaHUEM
MpsSIMBIX U3MEPEeHUM: TMpU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (OHUKCHPOBATh
pe3y/ibTaThl MMOTYYeHHOH 3aBUCUMOCTH (GHU3WUECKHUX BEIMUWH B BHje TaOIWI] U
rpadMKOB, /leJIaTh BLIBObI 10 Pe3y/ibTaTaM UCCJie/I0BaHUS;

cobmoiaTh MpaBr/a 0e30MacHOTO TPy/a TP TIPOBeJeHUH HCC/IeJOBaHUM B
paMKax y4eOHOro 3KCriepuMeHTa, y4eOHO-HCCIe/[OBaTe/IbCKOW U MPOEKTHOU
JesiTeIbHOCTH C UCIIO/Ib30BAaHUEM W3MepHUTEeTbHBIX YCTPOWCTB W J1abopaTOPHOTO
o0opy/10BaHus;

pelllaTb pacuéTHble 3aZlaud C SIBHO 3aJaHHOW (hU3UUeCKol Mo/erbio,
WCIo/b3ysl (hr3nyecKre 3aKOHbI U TIPUHLIUIBI, HA OCHOBE aHa/iM3a YCJI0BUS 3a/laur
BbIOMpaTh (PU3NUECKYI0 MOJe/ib, BbIAeSITh (U3ndeckue BeJIMUUHBI U (OPMYJIBI,
HeoOXouMble /171 eé pellleHus], TPOBOJUTL PacuéThl U OIleHWBaTh PeasibHOCTb
MOJTyYeHHOTr0 3HaueHus1 (r31ueCcKou BeJIMUKHbI;

pellaTh KaueCTBEeHHbIE 33/laui: BbICTPAauBaTh JIOTUUECKU HEIPOTUBOPEUUBYHO
L[eNI0YKY pacCy’>K[eHUM C OMOopOM Ha U3yueHHble 3aKOHbI, 3aKOHOMEDHOCTH U
(busrueckue siBJIeHUS;

WCTO/b30BaTh  TPU  pellleHWd  yuyeOHBIX  3a/ad  COBpeMEeHHbIe
MH(OpMalMOHHbIe TEXHOJIOTUM [Jis TIOUCKa, CTPYKTYPUPOBAHUSI, UHTEpIpeTalyn
Y TIpe/ICTaB/IeHUs yueOHOW M Hay4YHO-TIONY/ISPHOM WHGMOPMAIUH, MOyueHHOH 13
Pa3/IMYHbIX UCTOUYHUKOB, KDUTUUECKU aHA/IM3UPOBAaTh MOTy4aeMyro MH(OPMaLUIO;

OOBSICHSITH TIPUHLIUIIBI  JEMCTBUSI MalllMH, TPUOOPOB U  TeXHUYeCKUX
YCTPOMCTB, pa3vuaTh yC/I0BUS UX 0e30MacHOr0 MCI0Ib30BaHUs B TTOBCEIHEBHOM
JKU3HY;

TIPUBO/IUTH TIPUMEPHI BKJ/Ia/la POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHe HayKd, B OObSICHEHHe TIPOIIeCCOB OKPY’Kalolllero Mupa, B pa3BUTHE
TeXHUKU U TeXHOJIOTUM;

WCII0/Ib30BaTh TeOpeTUUeCKre 3HaHUsSl Mo (PUu3vKe B MOBCEAHEBHOW >KU3HU
J1si obecrieueHus1 6e30MacHOCTH MPH OOpall[eHUH C MpUOOpaMu M TeXHHUYECKUMHU
yCTPOMCTBAMH, [IIsi COXPAHEHHs 3/I0POBbsSI M COOJMIO/IEHHST HOPM 3KOJIOTHYEeCKOT0
TOBe/IeHUs1 B OKpYJKarolllel cpefie;

paboTatb B Tpymme C BBIMOJHEHWEM Pa3/IMUHBIX COLMATBHBIX POJIeH,
TJIAHUPOBaTh pabOTy TpYIbl, pAlMOHAJbLHO pacripefiefiiTh 005S3aHHOCTU U
MJIaHAPOBATh AEeSITe/IbHOCTh B HECTaHAAPTHBIX CUTYalUsiX, aJleKBaTHO OLIEHUBATb
BKJIaJ] K&XX/IOTO M3 YUaCTHUKOB T'PYIIIIBI B pellieHre PacCMaTpUBaeMoi TTpo0IeMbl.



TEMATHUYECKOE IVNTAHUPOBAHHWE

10 KV/IACC
KonunyecTrBo yacos DJIeKTPOHHBIE
HaumeHnoBanue
Ne K (udposBbie)
pas/iesioB U TeM oHTpo/ibHBIEe | [IpakTHUeckue
n/n Bcero o0pa3oBare/IbHbIE
MPOrpaMMblI paboTsI padoThI
pecypchbl
Pazgen 1. PU3UKA N1 METO/IbI HAYUHOI'O ITIO3HAHUSA
11 ®du3MKa U MeTO/Ibl ? bubmmoreka LIOK
’ HAy4YHOI'O MIO3HAHHUS https://m.edsoo.ru/7f41bf72
Hroro no paspeny 2
Pazgen 2. MEXAHUKA
bubnmoreka IIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmoreka LJOK
2.2 furamika 7 https://m.edso0.ru/7f41bf72
23 3aKOHbI COXpaHeH!s B 6 1 1 bubmoreka IIOK
' MeXxaHUKe https://m.edsoo.ru/7f41bf72
Hroro no paspeny 18

Paszpen 3. MOJIEKYJ/IAPHAS ®U3NKA 1 TEPMOJNHAMMKA

OcHOBBI
3.1 MOJIEKYJISIPHO- 9 1 Brb/morexa ITOK
) /AP . https://m.edsoo.ru/7f41bf72
KWUHETUUECKOW TeOpUU
3.0 OcCHOBBI 10 1 bubmoreka IIOK
' TePMOJUHAMHKH https://m.edsoo.ru/7f41b{72
ArperaTHbie
P Bbubmmoreka LIOK
3.3 COCTOSTHHS BellleCTBa. 5

®da3z0BbIe TIepexo/ bl

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



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

Hroro no paspeny 24
Pa3pen 4. SJIEKTPOJVNHAMUMKA
bubmioTeka 1IOK
4.1 | Omexrpocrarika 10 L 1 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN
40 3/1eKTPUYECKUI TOK. 12 ’ 7 bubmoreka IIOK
) ToKU B pa3/IMUHBIX https:/m.edsoo.ru/7f41b{72
cpefax
Htoro no paspeny 22
Pe3epBHOe Bpemsi 2
OBILIEE KOJIMYECTBO 68 5 5
YACOB I10 [TPOT'PAMME



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

11 K/TACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB Koutpobusie | TIpakTHueckue (udpposBbie)
n/m | U TeM NPOrpamMmsbl Bcero o0pa3oBarTe/IbHbIE
padoThI padoThI
pecypchl
Pa3pen 1. 3JIEKTPOJVNHAMUMKA
MarunuTtHoe mosJie.
1.1 OJIeKTpOMarHUTHast 11 1 3 bubmorexa OK
https://m.edsoo.ru/7f41c97c
WH YKL
Wroro no pa3peny 11
Pazgen 2. KOJIEBAHUWA U BOJ/IHBI
MexaHuueckue u
2.1 3/IeKTPOMAarHuTHbIe 9 1 Brbmorea LOK
) p https://m.edsoo.ru/7f41c97c
Kosie0aHuUs
29 Mexanuueckue u 5 1 bubmoreka LIOK
' 3/IeKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubmiorteka LJOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
WNroro no pa3peny 24

Pasaen 3. OCHOBBI CITEITMA/TBHOM TEOPUY OTHOCUTEJIbHOCTHU

31 OCHOBBI CrIeLaTbHOU 4 1 bubmoreka IIOK
) TEeOPHUU OTHOCUTE/IEHOCTHU https://m.edsoo.ru/7f41c97¢
WNroro no pa3peny 4
Pazgen 4. KBAHTOBASA ®U3UKA

41 OneMeHTbI KBaHTOBOM 6 bubmoreka IIOK

OIITUKHN

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

4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmoTeka LIOK
4.3 ATOMHOE 5/1p0 > https://m.edsoo.ru/7f41c97c
Nroro nio pa3geny 15

Pasgen 5. 3JIEMEHTBI ACTPOHOMMHWH 1 ACTPOPU3INKHN

51 OJIeMeHTbl aCTPOHOMUU U 7 1 bubmoteka LIOK
' acTpou3uku https://m.edsoo.ru/7f41c97c
WNtoro no paspeny 7
Pa3pen 6. OBOBINAIOIIEE IIOBTOPEHUE
bubmoreka IIOK
6.1 Obobmaromee nosToperme 4 https://m.edsoo.ru/7f41c97c
Nroro nio pa3geny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 I[TPOI'PAMME



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

10 KV/IACC
KosnuecTBo uacos DJIeKTPOHHbBIE
Ne Tema ypoka KouTtposibabie | IIpakTHueckue HAara IH(ppoBLIe
n/n Bcero u3ydeHusi | oOpa3zoBaTe/IbHbIE
padoThI paboThI
pecypchbl
®u3MKa — HayKa 0 [pUupo/e.
1 Hayunsie MET(})] bl HOEH&FHI/?EI 1 Bubmaorexa [JOK
y A https://m.edsoo.ru/ff0c32e2
OKpY’Karolllero Mmupa
Posib 1 MecTo ¢U3MKU B
OPMHPOBAHWH COBPEMEHHOU
2 Sl)a quoII)Z KapTUHBI IVE)I/I a, B 1 Bnbmorea LOK
Y pu pa, https://m.edsoo.ru/ff0c33e6
MPaKTUUeCKOU [1eATe/IbHOCTH
10)i (378
MexaHnueckoe JBUXeHUe.
OTHOCUTEIBHOCTH
3 MeXaHUYeCKOro JiBHKeHUsI 1 Bubmmoreka [IOK
A ) https://m.edsoo.ru/ff0c3508
[TepemerrieHrie, CKOpOCTb,
yCKOpeHue
4 PaBHOMepHOE TPAMOIMHEHHOE 1 bubnuoreka IIOK
JIBUKEHHe https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOe 1 bubmoteka LIOK
NPAMOJIMHENHOE [BHKEeHHE https://m.edsoo.ru/ff0c372e
CBo0o/IHOE TIaZieHue.
6 Ycko QHI/IE CB§60 HOT'0 1 Brbmorea LIOK
P A https://m.edsoo.ru/ff0c39cc
rajJieHust
KpuBosimHeliHOe ABM>XeHUe.
P A o Bbubmoteka LIOK
7 [IBr>KeHHe MaTepyaIbHOU 1

TOUKH I10 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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[IpyHLMIT OTHOCUTE/IBHOCTH
INanunes. HepranbHbIe

bubnuoreka IIOK

8 .
cucrteMbl otcyeta. [lepBbiv https://m.edsoo.ru/ff0c3be8
3aK0H HbroToHa
Macca Tena. Cuna. I1puHyun
9 CyTIeprosuLy cuj1. Bropon bubnmoreka IIOK
3akKOH HbroTOHa 1s https://m.edsoo.ru/ff0c3be8
MaTepuaabHOM TOUKH
Tpertuu 3akoH HeroToHa 115t bubmoreka [JOK
10
MaTepuasibHbIX TOUeK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOI'0 TATOTEHUS.
11 Cuna Tﬂ)KeCTz [TepBas Bubmorea LOK
- ep https://m.edsoo.ru/ff0c3d00
KOCMHUEeCKasi CKOPOCTb
1 Cwuna ynpyroctu. 3akoH ['yka. bubmmoreka LIOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapdurmeHnt
TpeHusi. Crujia CONpPOTUB/IEHYS Bubmioreka LIOK
13
MpU IBUKEHWU Tejla B https://m.edsoo.ru/ff0c3f76
JKUIKOCTH WJIU Trase
IToctynaresibHOe U
BpalllaTe/IbHOE BUKEHUe
14 abCoJIIOTHO TBEP/OTO TeJla. Bbubmmoreka LIOK
MowmeHT cumbl. I11euo cubl. https://m.edsoo.ru/ff0c41a6
Y C/I0BMSI paBHOBECHSI TBEP/IOTO
Tena
NmMiyibc MaTepuaibHOW TOUKH,
CHCTeMbl MaTepHa/IbHbIX TOUEK.
15 Nmvnynbce CI/IJII)II) 3aKoH Bubmorea LIOK
y ) https://m.edsoo.ru/ff0c43d6
COXpaHeH!s1 UMITYJIbCa.
PeakTuBHOe BI>KeHHE
16 PaboTa ¥ MOIIJHOCTb CHJIBI. bubmoTeka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c3f76
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Kunertnueckas sHeprus
MaTepuanbHOM Touku. Teopema
00 M3MeHEeHUH KUHETHYeCKOU
JHEPruM

https://m.edsoo.ru/ff0c4502

17

[ToTeHLanbHas SHEPrus.
[ToreHumanbHast 3Heprust
YIIpyro AehopMUPOBaHHOM
Npy>XuHbl. [loTeHManbHas
SHeprus Teja BO/IU3U
TIOBEPXHOCTU 3eMJIU

bubmoreka LIOK
https://m.edsoo.ru/ff0c461a

18

[ToTeH1MabHBIE U
HernoTeHL[1a/IbHble CUIbl. CBSI3b
paboThI HETIOTeHI[UATbHBIX CHJT
C U3MeHeHVeM MeXaHUUYeCKOU
JHEpPIruu CUCTeMbl TeJl. 3aKOH
COXpaHeHUs MeXaHUYeCKOU
SHepruu

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

19

JIabopaTopHast pabota
«HccnenoBanue cBsizu paboOThI
CUJIbI C U3MEHeHHeM
MeXaHUUeCKOW SHepruu Teja Ha
MpHUMepe PaCTSHKEHUSI
PE3UHOBOTO JKI'yTa»

20

KoHntposbHast paboTa 1o Teme
«Kunemaruka. JITnHamMuKa.
3aKOHbI COXpaHeHUs B
MeXaHHKe»

bubmoTeka 1IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE T10/10KeHUs
MOJIEKY/IIPHO-KWHeTUYEeCKOU
Teopuu. bpoyHOBCKOe
JBrkeHue. [luddysus

bubmoTeka 1IOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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22

XapakTep JABWKeHUS U
B3aMMO/IEMCTBUS YaCTHI]
BelljecTBa. Mozenu CTpoeHust
rasosB, XUJKOCTel U TBEPAbIX
Tes

23

Macca monekys. Komuyectso
BelljecTBa. [locTosiHHas
ABorazpo

24

TersioBoe paBHOBecHe.
TemniepaTypa U eé usmepeHue.
[ITkana Temmeparyp Llenbcus

25

Wpeanbhbiii ra3 B MKT.
OcHoBHoOe ypaBHeHue MKT

bubmoreka LJOK
https://m.edsoo.ru/ff0c4fde

26

AbGcosroTHast TeMriepaTypa Kak
Mepa cpelHeld KWHeTUYeCKOoM
SHEepPruM [IBIKeHUs] MOJIeKYI.
YpaBHeHve MeH/eseeBa-
KnarnetipoHa

bubmoteka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH [anpToHa. ['a3oBbIe
3aKOHBI

28

JIabopaTopHast pabota
«MccnenoBaHre 3aBUCMMOCTH
MeXK/ly rapaMeTpaMy COCTOSIHHS
pa3peKeHHOro rasa»

29

W3omporieccsl B WjiealbHOM rase
Y UX rpajuueckoe
npeficTaB/leHHe

bubnuoreka IIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHssl SHeprus
TePMOMHAMUYECKOM CUCTEMbI
U CTI0COOBI ee U3MeHeHUs.
KonuuecTBo TerioTsl U pabora.

bubmmoreka LIOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

BHyTpeHHss 3Heprus
OJJHOAaTOMHOI'0 W/iea/lbHOI'O rasa

bubmoreka IIOK

31 Brapt rennonepesatn https://m.edsoo.ru/ff0c5c36
Y 1e/ibHast TEMI0EMKOCTh
BelllecTBa. Ko/MuecTBO TeroTel Bubmioreka LIOK
32
IIpU TerioIepesaye. https://m.edsoo.ru/ff0c5¢c36
ApmabatHbIii Tiporiecc
[TepBbIii 3aKOH TePMOANHAMUKHI
33 u eEo 1 I/IMEHE‘HI/IE K g Bubmiorexa [JOK
p https://m.edsoo.ru/ff0c5efc
n3omporeccam
HeobpaTUMOCTh MPOL[ECCOB B
34 npu (I)) e. Bropou I3)a1tl0H Brbmorea LOK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TePMOJUHAMUKHU
35 [Mpunuun gevicteus u KIT/1 bubmoreka IIOK
TeI/IOBOW MalllHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapxo u ero KIIJ]
37 OKosiornyeckre npobieMsbl
TeTJI09HepreTUKU
O6o011aromuii ypoK
38 «MOJIL;K J'I]:i][-l HaZI:’pmHKa Bubmmorexa LIOK
YD | https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAVMHAMUKI»
KonTtponbHas paboTa o Teme
39 «MOerK NSt HEH ¢u3nka Bubmmoreka [IOK
y/Ap ) https://m.edsoo.ru/ff0c6a50
OcHOBBI TEPMOIHAMUKU»
[Tapoobpa3oBaHue 1
40 KOIE) eH(Pa vsi. Vicriapenue u Bubmmoreka [IOK
i . P https://m.edsoo.ru/ff0c63b6
KUTIeHHe
a1 AGcosroTHast 1 OTHOCUTE TbHAs bubnuoreka LIOK

BJ/I&XKHOCTB BO34yXd.

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

HacebIiennsii nap

Tsepzoe Teo.
Kpucraummueckue 1 aMopgHbie
Tesla. AHU30TPOIIHsI CBOMCTB

bubmoreka LJOK

42
KpUcCTaios. Kuakue https://m.edsoo.ru/ff0c65f0
KpucTasibl. CoBpeMeHHbIe
MaTepuasbl
[11aBeHre ¥ KPUCTA/TU3ALIMS.
43 Y nennHas TennF())Ta HJ'IaBJIe:I/IH Bubmiorexa LIOK
A ) https://m.edsoo.ru/ff0c6708
Cybnmmariust
bubmoreka IIOK
44 YpaBHeHe Ten/IoBoro 6anaca https://m.edsoo.ru/ff0c6820
DJIeKTpHU3alys TeJl.
45 BHEKTque]éKI/II;I 3apsig. [Ba Bubmmorexa [JOK
P PAA. https://m.edsoo.ru/ff0c6bcc
BH/Ia 3/IEKTPUYECKHUX 3apsi[iOB
[TpoBOAHUKY, IUITIEKTPUKU U
46 TOJIyTIPOBOJAHUKU. 3aKOH bubmoTeka [IOK
COXpaHEeHUs 3/IeKTPUYeCKOro https://m.edsoo.ru/ff0c6bcc
3apsza
B3auMoencTBIe 3apsiioB.
47 3aKoH K'Zt JIOHaA TOHEHI'-I:ILLIEI Bubmiorexa LJOK
y » https://m.edsoo.ru/ff0c6ced
3/71eKTPUYeCKUH 3apsi[
HarpsokeHHOCTh
3JIEKTPUUECKOTI'0 I10JIA.
48 IT I/IHPI/IH CVIIePIIO3ULIUU Bubmiorexa LIOK
PHAL yrep . https://m.edsoo.ru/ff0c6df2
3/1eKTPUYECKHUX TTo/1eu. JInHuu
HAIpsUKeHHOCTH
PabGota cun
49 3/IeKTPOCTaTUYeCKOT0 MOJIS. bubmmoreka LIOK

[Torenuman. Pa3HoCTh
MOTEeHL[MAa/I0B

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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50

[IpOoBOJHUKM U IU3/IEKTPHKU B
3/71eKTPOCTaTUYeCKOM I10JIe.
Huanekrpuyeckas
TIPOHULIAEMOCTb

bubnuoreka IIOK
https://m.edsoo.ru/ff0c7018

51

OnekTpoeMKocTh. KoHgeHcaTop

bubmoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DJIEKTPOEMKOCTb TJIOCKOTO
KOH/leHcaTopa. DHeprus
3apsKEHHOT0 KOH/IeHCaTopa

bubmoreka IIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHast paboTa
"MI3MepeHue 3/1IeKTPOEMKOCTH
KOHZleHcaTopa"

54

[IpuHLMI AeMCTBUS U
TIpUMeHeHHe KOH/IeHCaTOPOB,
KOIMMPOBA/ILHOIO arrapara,
CTPYMHOrO NIPUHTEpa.
OJIEKTPOCTaTUYeCKas 3alljuTa.
3a3zemsieHre 371eKTpOrprubopoB

55

ONeKTpUYeCKUi TOK, yCIOBUS
€ro CyILeCTBOBaHHUS.
[ToctosiHHbIM TOK. Cuia TOKa.
Harmpsixkenue. CornpoTus/ieHue.
3akoH Oma /ij1g yyacTKa LeMu.
KonTtposnbHast pabora 1o Teme:
"OHeprus 3apsyKeHHOI0
KOHZIeHcaTopa'.
"ONneKTpOEMKOCTh
KOHZIeHcarTopa'.

56

HOCHEAOBHTEJ’IBHOG,
Imapd/iiejibHOe, CMelllaHHOe
coeJuHeEHME TTDOBOJHUKOB.

bubnuoreka IIOK
https://m.edsoo.ru/ff0c74£0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

JlabopaTopHast paboTa
«/3yueHne CMeIIaHHOIO
COe/IMHEeHHs pe3UCTOPOB»

57

PaboTa ¥ MOII[HOCTb
3/IeKTPUYECKOro TOKa. 3aKOH
[xoynsa-Jlenna

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

58

3akoH Oma A1/1s1 TO/THOU
(3aMKHYTOM) 3/IeKTPAUYECKOU
uenu. KopoTkoe 3aMbIKaHue.
JlaboparopHas paboTa
«3mepenue J/1C UCTOUHKKA
TOKa U ero BHyTPEHHEro
COTIPOTHBJIEHUS»

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

59

DJIeKTPOHHAs TIPOBOAUMOCTb
TBEP/bIX META/I/IOB.
3aBUCHMOCTh COMIPOTHBIIEHHSI
METa/IJIOB OT TEeMITEpPATYphI.
CBepXIpoBOJUMOCTh

60

DJIEKTPUUECKUHN TOK B BaKyyMe.
CBOMCTBA 3/IEKTPOHHBIX ITyYKOB

61

[TonynpoBoAHUKH, UX
cobCcTBeHHast ¥ pUMeCHast
npoBoAUMOCTh. CBOMCTBA p—nN-
nepexoza.
[TosyripoBOJHUKOBBIE TIPUOOPEI

bubmoTeka LIOK
https://m.edsoo.ru/ff0c84ae

62

DJIeKTPUUECKUN TOK B
pacTBOpax ¥ pacrjlaBax
5/1eKTPOJIUTOB.
DJIeKTPOIUTHYECKAs
JCCOLALIAS. DJIEKTPOJIN3

BubmoTeka 1IOK
https://m.edsoo.ru/ff0c82ba

63

BHEKTPH‘JECKI/IIZ TOK B I'a3dx.

bubnmoreka IIOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

CaMoCTosTeTbHBIN U
HEeCaMOCTOATe/IHBIA pasps,.
Momnuus. I1nasma

https://m.edsoo.ru/ff0c84ae

OnekTpuueckue MprUOOPLI U

YCTPOUCTBA U UX NPAaKTUYeCKoe bubnuoreka LIOK
64 1
rnpuMeHeHue. [TpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHoCcTH
65 OO6o01aromuMi YpoK 1 bubnuoreka LIOK
«OJIeKTpPOJHAMUKAa» https://m.edsoo.ru/ff0c88be
KoHTposbHast paboTa o Teme
«3QnekTpocratuka. [1ocTosiHHbIN Bbubmmoreka LIOK
66 N 1
371eKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pas3/IMYHBIX Cpefax»
Pe3epBHbiii ypok. KoHTponbHast
67 a601;a 1o TZI\[jIe ’ 1 Bubmaorexa [JOK
E " https://m.edsoo.ru/ff0c8c56
OJIeKTpOJMHaMUKa
Pe3epBHbIii ypOK.
68 0605 aro }lelpﬁ OK T10 TeMaM 1 Bubmiorexa [JOK
HIATOLH yb https://m.edsoo.ru/ff0c8f6c
10 knacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 K/TACC

KosmmuecTBO yacoB

JJ/IeKTPOHHbIE
Ne Jdara uudpoBbie
Tema ypoka KonTtposbubie | IIpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
padoThI paboThI
pecypchl
[TocTosIHHBIE MArHUTBI U UX
B3auMo/ielicTBue. MarHuTHOe
1 rosie BiKTO MarHUTHOMN 1 Brbmiorea OK
) P . https://m.edsoo.ru/ff0c9778
WHIYKUUU. JIMHUM MarHUTHOU
VHYKLU
MarsuTHOe 1ose NpoBOJHUKA
¢ TOKOM. OnbIT OpcTeja. bubnmoreka IIOK
2 Ny 1
B3aumMogelicTBre IPOBOAHHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabopaTopHast pabota
3 «3 EeHHlZ MaF]i){I/ITHOFO rnoss 1 1 Brbmiorea LOK
y https://m.edsoo.ru/ff0c98fe
KaTYLLKU C TOKOM»
[evicTBre MarHUTHOTO TI0JI Ha
TPOBOJHUK C TOKOM. Cuia
Awmmepa. JlabopaTopHasi paboTa bubnuoreka IIOK
4 o 1 1
«WccnenoBaHue OeUCTBUS https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOI'O MarHura Ha
paMKy C TOKOM»
[eiicTBe MarHUTHOTO TI0JIS1 Ha
5 JBWXKYIIYIOCS 3apSDKeHHYHO 1 bubmuoreka IIOK
yactully. Cuna JlopeHiia. https://m.edsoo.ru/ff0c9df4
Pabora cusel JlopeHija
O/IeKTPOMarHUTHasi UHAYKLMS.
6 [ToToK BeKTOpa MarHUTHOU 1

vHAYyKOuK. O C MHOYKLIWK.



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

3aKOH 3/IeKTPOMarHUTHOU
nHaykuuu dapazes

JlabopaTopHast paboTa
«ccnenoBanuie sIBIEHUS
371eKTPOMarHATHOM UHAYKLW»

bubmoreka IIOK
https://m.edsoo.ru/ff0cal50

VHAyKTUBHOCTS. fIB/1eHue
camouHAykuuu. 3[1C
CaMOMH/YKLMH. DHeprus
MarHUTHOTO M0J1s1 KaTYLIKH C
TOKOM. DJIeKTPOMarHUTHOE
rosie

bubmioreka LJOK
https://m.edsoo.ru/ff0cab00

TexHuyeckre yCTPONCTBA U UX
TIpUMeHeHHe: NTOCTOsTHHbIe
MarHuThl, 371eKTPOMarHuThl,
3/1eKTPO/IBUraTe/lb,
YCKOPUTe/H 3/1eMeHTapHbIX
YyaCTULl, UHAYKLIMOHHAs 1eub

10

O06o01aromui YpoK
«MarsurtHoe 110J1€.
OJIEKTPOMarHuTHast UHAYKLHS»

bubmoteka LJOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHast paboTa o Teme
«MarsuTHoe 1iose.
OneKTpoMarHuTHasi UHAYKLS»

bubnmroreka LJOK
https://m.edsoo.ru/ffOcad58

12

CB00OO/IHBIE MEXaHUUECKHE
Kosiebanust. ['apMoHuueckue
KojebaHus1. YpaBHeHHe
rapMOHUYECKHX Koie0aHHH.
IIpeBpallienuie sHeprun

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

13

JlabopaTopHast paboTa
«HccmenoBaHre 3aBUCUMOCTH
TepHro/ia MaJIbIX KOJle0aHUM



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

I'Py3d HAa HUTH OT OJIMHBI HUTHU
" MaCChI I'py3a»

14

KonebaTe/bHbIA KOHTYP.
CBoOO/gHbBIE
3JIEKTPOMarHUTHbIe Koie0aHUst
B U/lea/TbHOM KoJjiebaTe/TbHOM
KOHTYype. AHaJiorus Mexay
MeXaHUUeCKUMH U
3/IEKTPOMAarHUTHBIMU
KonebaHuAMU

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

15

®opmyna TomcoHa. 3aKOH
COXpaHeHHsl SHEPTUU B
uzlealbHOM KojiebaTe/TbHOM
KOHTYype

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

16

IIpencraBneHre 0 3aTyXaroIKX
KonebGaHUsX. BbIHYK/IeHHbIe
MeXaHUUecKre KoiebaHusl.
Pe3onaHc. BeiHyX/IeHHBIe
3/IEKTPOMarHUTHbIE KOe0aHUs

bubmoreka LJOK
https://m.edsoo.ru/ff0cbb86

17

ITepeMeHHBIN TOK.

CuHHY COMIa/IbHbIN
riepeMeHHbIN TOK. MOIHOCTb
TrIepeMeHHOr0 TOKa.
AMIUTTY/IHOE U [JeUCTBYIOLIee
3HaueHWe CU/IbI TOKa U
HarpsUKeHUS

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

18

Tpancdopmarop.
TTpou3BOACTRBO, Mepeaua u
rorpeb/ieHre 371eKTpUYeCKOi
SHEpPrUn

19

YCTpPOWCTBO 1 MpakTUUeCcKoe

bubnmroreka LJOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TIpUMeHeHHe JIeKTPUUECKOTr0
3BOHKa, reHepaTopa
riepeMeHHOTI0 TOKa, TMHUM
j/IeKTporepesay

https://m.edsoo.ru/ff0cc324

OKOJIOTMYeCcKre PUCKU IIPU

TIPOU3BO/ICTBE

20 3/1eKTpOsHepruu. KysbTypa
WCII0/1b30BaHUs
371eKTPO3HEPTUM B
TIOBCe/IHEBHOM JKU3HU
MexaHuuecKue BOJIHBI,
YCJI0BUS paclpoCTpaHeHUs.

71 [Mepuog. CkopocTh bubmioreka LIOK
pacrpocTpaHeHus U AJIMHa https://m.edsoo.ru/ff0cca54
BOJTHBI. [ToriepeuHblie 1
MPO/I0/IbHbIE BOJTHBI
3ByK. CKOpPOCTb 3ByKa.

22 Fp}(;MKOCTE 3BYyKa. 3];:HCOTa bubmorexa OK

https://m.edsoo.ru/ff0cccOc

ToHa. TeMOp 3ByKa
OJIeKTPOMAarHUTHbIE BOJHbI, X

23 CBOI\/‘IC”ll")Ba 1 CKOPOCTb. U_IKaJ"Ia Bnbmaorexa [JOK

https://m.edsoo.ru/ff0ccfeQ

3/71eKTPOMarHUTHBIX BOJIH
[IpuHLMIIBI pajOCBSA3U U

24 TeneBUAeHUs. Pa3BuTue
CpeACTB CBsA3U. Pasnosnokanys

75 KonTtponbHast pabora bubnuoreka IIOK
«Komnebanus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
ITpssmonuHeliHOe

% pacripocTpaHeHue CBeTa B bubnuoreka LIOK

OJIHOpOIHOM cpejie. ToueuHbIi
WCTOYHUK cBeTa. JIyu cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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OTtpaxkeHue cBeTa. 3aKOHbI
oTpakeHus ceeta. IlocTpoeHue

bubmiorteka LJOK

27 .
1300payKeHUH B IJIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKase
IIpenomenue cseta. [ToHoe
78 BHYTpPeHHee OTpakeHue. bubmioreka LJOK
TIpesensHBIN Yroy TOTHOrO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTpa’KeHHsI
JlabopaTopHast paboTa
29 «I/I3Ml:3 EHl:I)/Ie no[;azxaTenﬂ Bnbmorea OK
P https://m.edsoo.ru/ff0cd67a
TIpeJIOMJIEHHS CTeKIa»
JIunssl. [TocTpoenue
30 n300pakeHU B JIMH3eE. bubnuoreka LIOK
dopmysia TOHKOU JIUH3BI. https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
JlabopaTopHast paboTa
31 «V/ccnenoBaHyie CBOMCTB
1300pa’keHuH B TMH3aX»
HOucniepcus cBeta. C10XKHBIN
cocTtaB benoro cseta. LlBer.
32 JlabopaTopHast paboTa
«HabmromeHue aucrnepcuun
CBeTa»
WHTepdepeHLys cBeTa.
33 Tndpaxiys ceeta bubmoreka IIOK
P C https://m.edsoo.ru/ffO0ced22
OudpakioHHas peléTka
[Tonepe4yHOCTH CBETOBBIX BOJIH. bubmoteka LIOK
34
[Tonspusarus ceeta https://m.edsoo.ru/ff0cf02e
Onrtuueckue MpUOOPHI U
35 YCTPOKMCTBA U YCI0OBUS UX

Oe30rmacHOro rpUMeHeHust



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf02e

'paHuULILI IPUMEHUMOCTH
K/IaCCUYeCKOU MeXaHUKH.

bubnuoreka IIOK

36 ITocTy/aTel CrielUanbHON https://m.edsoo.ru/ff0cf862
TeOpUU OTHOCUTETbHOCTH
OTHOCUTETBHOCTH

37 OZITHOBPEMEHHOCTH. bubnuoreka IIOK
3amejjieHVe BpeMeHU U https://m.edsoo.ru/ffOcfa42
COKpall|eHUe [I/TUHbI
OHeprus U UMITYJIbC

38 PEeIATUBUCTCKON YaCTHLIbL. bubnuoreka IIOK
CBs3b MacChl C SHEpPruen 1 https://m.edsoo.ru/ffOcfc68
HMITyJ/IbCOM. DHeprusi MoKosi
KonTtponbHas pabora «OnTHKa.

39 OCHozbl crie Ifanbﬂofzi Teopuu Brbmorea OK

! P https://m.edsoo.ru/ff0cf6£0
OTHOCUTE/IbHOCTU»

40 ®otoubl. opmyia [1naHka. bubmoteka LIOK
OHeprusi ¥ UMMyJ/bC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIe[JOBaHUe

41 CbOTopad)c])eKTa OHL'EI[TLI A.T Bubmmorexa [JOK

) T https://m.edsoo.ru/ffOcffc4
CrosieToBa
3akoHbl poToaddekTa.

42 YpaBHeHue DUHIITeNHA /1 Bubmoreka LIOK
tdotorddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuiia» Gortosddekra

aByieHue ceeta. OmnbiTel [1. H.
43 J’[I[e6e eBa. XUMHUECKOe Brbmorea LIOK
DeAeBa. https://m.edsoo.ru/ff0d04a6
JleVCTBUE CBeTa
TexHUUeCKHe yCTPOMCTBA U
44 TpaKTHUUecKoe TIpUMeHeHue:

(dhoTo31eMeHT, GOTOAATUMK,
comHeuHasi 6aTapesi, CBeTOANO[



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemienne 3amau o teme

bubnmroreka LJOK

45 «IMeMeHTbI KBaHTOBOH https://m.edsoo.ru/ff0d0302
OIITUKUN»

Mopens atoma ToMcoHa.

46 OnsiTel Pesepdopga no bubnuoreka LIOK
pacCcesiHUIO O-YaCTHL]. https://m.edsoo.ru/ff0d091a
IlnanerapHasi Mozenb atoMa

bubmoreka IIOK
47 IT b
OCTy/aTbl bopa https://m.edsoo.ru/ff0dOafa
N3nyueHue u mor/onjeHye

48 (hoTOHOB MpH Tepexo/ie aToMa bubmoreka LJOK
C OJHOT'0 YPOBHS SHEpryuu Ha https://m.edsoo.ru/ff0dOafa
Zpyroi. Buael crieKTpoB
Bo/IHOBBIE CBOMCTBA YaCTHLI.

Bomnssl ne Bponsi.
49 Kopn ci ]IHP HO-BOJIHOBOU Bubmiorexa LIOK
PIyCcKy/Ap https://m.edsoo.ru/ff0d0ca8
AyamusM. CrioHTaHHOe U
BbIHY K/IEHHOE U3TyYeHUe
OTKpBITHE paJJu0aKTUBHOCTH.

50 OmnbiTel Pe3epdopaa o bubmoreka LJOK
orpejieJieHWIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaiM0aKTUBHOT O U3Ty4YeHUsI
CaomncrBa anbda-, 6eTa-,

51 ramma-usnydenus. Biusinue
PaZIMOAaKTUBHOCTH Ha >KUBbIE
OpraHu3Mbl
OTKpbITHE TIPOTOHA U
HeutpoHa. 3otonbl. Asbda-

“ bubmmoreka LJOK

52 pacnaj,. DJIeKTPOHHbIU U

TMO3UTPOHHLIN GeTa-pacraz,
['amma-u3nyueHuve

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3Y HYK/IOHOB B
saape. fnepHble peakiyu.
SAnepHbn peakTop. I1poGieMsl,
TIePCIIEKTUBbI, KOJIOTMUYECKHEe
aCIIeKThI IePHOM SHEPreTUKH

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

54

OneMeHTapHble YaCTULIbI.
OTKphITHe TO3UTPOHA. MeTo/bI
HaOJII0/IeHusT U perucTpaLyu
3/1eMeHTapHbIX YaCTHLI.
Kpyrnsiii cton
«PyH/1aMeHTa/IbHbIe
B3aMMO/IeNUCTBUSA. EUHCTBO
(bU3MUeCKOU KapTUHbI MUPa»

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

55

Bu 38€371H0r0 Heba.
CosBe3aus, IpKHe 3Be3/bl,
TUIAHEThI, UX BUIUMOE
ABwkeHue. CosHeyHast
cucrema

56

Connije. ConmHeuHast
aKTUBHOCTL. VICTOYHUK
suepruu CoJIHI[A U 3BE3[

57

3B€3/1bl, UX OCHOBHbIE
XapaKTePUCTHKH. 3BE3/Ibl
IJIaBHOM T0C/Ie/[0BATE/IbHOCTH.
BHyTpeHHee CTpOeHHe 3Be3[.
CoBpeMeHHbI€ TIPe/ICTaB/IeHHUS]
0 MPOUCXOKIEHUH 1 SBOJTIOLIAM
CoJtHIIa ¥ 3B€3],

58

Meunbiv [TyTh — Haiia
lNanaktuka. [Tonoxenve u
nBkeHre CoJiHIIA B



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lNanakTrke. ['alakTUKHA.
YepHbIe JbIPHI B spax
ralakTUK

59

Bcenennas. Pa3beranue
rasakTuk. Teopus bosblioro
B3pbIBa. PesimkTOBOE
u3nyvyeHue. MerarasakTvka

60

HeperieHHbie ipobieMbl
aCTPOHOMHHU

61

KoHntposbHast paboTta
«DJeMeHTbl aCTPOHOMUU U
acTpodU3UKU»

62

O6ob6rmiatoiuii ypok. Posb
(bM3UKU U aCTPOHOMUMU B
SKOHOMUUYECKOM,
TeXHOJIOTUUECKOH, COL[MaIbHOU
Y 3TUUeCKOU cdepax
JlesiTelIbHOCTH uesioBeKa

63

O6o6maroruii ypok. Pomb u
MeCTO (U3UKHU U aCTPOHOMHU B
COBPEMEHHOM HayUHOU
KapTHhHe MHpa

64

O6o6maroruii ypok. Pomb
(u3ryeckoii Teopuu B
dhopmrpoBaHUU
rpe/icTaBaeHuN 0 (pusnuecKom
KapTHHe MHpa

65

O6o6maromuii ypok. Mecto
(bu3nueckol KapTUHbI MHpa B
00111eM psily COBpEMEHHBIX
€CTeCTBEHHO-HayUHbIX




rpe/CTaB/AeHUM O MPUPOJe

66

Pe3epBHbIil ypok. MaruurtHoe
riosie. DJ1eKTPOMarHuTHast
VHIYKLMS

67

Pe3epBHbIi1 ypok. OnTHKa.
OCHOBBI CrieLlaIbHON TeOpUU
OTHOCHUTE/IbHOCTH

68

Pe3epHelii ypok. KBaHToBast
(busmKa. DyieMeHTbI
aCTPOHOMMU U acTPOU3HKU

bubmiorteka LJOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB
[10 [TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHbBIE MATEPHUAJIbBI /IS YYHEHUKA

» ®u3suka, 10 knacc/ Mskuies I'.4., byxosues b.b., Corckuii H.H. niog,
penakiueii [TapdentseBoii H.A., AkiioHepHOe 00111ecTBO «/3/1aTeMbCTBO
«ITpocserijeHue»

» ®usuka, 11 knacc/ Msakuuues ['.J1., byxosues b.b., Hapyrun B.M. noz
penakiueii [TapdpentbeBoii H.A., AKiioHepHoe o011iecTBO «/31aTebCTBO

«IIpocselieHue»

METO/JUYECKHUE MATEPHUAJIbI /151 YUUTEJIA

1. ®usuka. 10 knacc. YuebHUK /1 00111e00pa30BaT. OpraHu3aliyii ¢ mpui.Ha
3/IEKTPOH. HocuTese: 6a30BbIk U podubHbINA ypoBHU/ .5, Mskuies, B.B.
byxoBues, Corckuri H.H./ M.: IIpocBeiuenue, 2020.
2. Kynepurreii FO.C. ®u3uka. JuddepeHIMpoBaHHbIe KOHTPOJIbHbIE
paboTbl.7-11knacc.CII6.: N3a. dom «CeHTs6pb», 2015.
3. ®usuka. «KOHCTPYKTOP» CaMOCTOSITE/IbHBIX M KOHTPOJIbHBIX paboT. 10 —
11 knaccer: ocobue /st yuntesieit obmmeobpasosar. yupexaenuii/ C.M.
Angpromeukut, A.C. CnyxaeBckuii.- M.: IIpocBeienue, 2018.
4. CoopHuK 3azau 1o ¢usmke. 10-11 knaccel (K yuebnukam I'.51. MskureBa
u.ap.) — M.: Ok3ameH, 2019.
5. CoopHUK 3a7au 110 pusmke Ay 10—11 Kmacchl: mocobue i yuarmxcst
ob1ieobpa3oBar. opraHu3anuii: 6a3oBbiii 1 ipodut. ypoau / H.A.

[TapdenTreBa.- 5-e usg. M .: Ilpocselienuve, 2017 r.



6. ®usuka. 3agaunuk. 10-11 k1.: [Tocobue st 06111e00pa30BaT. yUpeXkjeHui
/ PeimkeBud A. I1. - M.: [Ipoda, 2019.

7. TemaTruecKue CaMOCTOSITe/TbHbIe U KOHTPOJIbHBIE paboTkl 1o pusuke.10
kiacc. / O.M. I'pomueBa.- M.: Ok3ameHn, 2017.

8. A.T1. PoimkeBuu. COOpHUK 3a7au 1o gusuke. Mocksa, [Ipoda, 2017 r
9. ®poHTanpHLIe 1TabopaTopHbIe PabOTHI 10 (u3MKe B 7-11 Kmaccax
ob1ieobpa3oBartesibHBIX yupexaeHusx: KH. aisa yuurens / B.A. Bypos, FO.N.
vk, b.C. 3BopeikuH U Ap.; nozg pex. B.A. Byposa, I'.I'. Hukugopoga. - M.:
[TpocBemenue: Yue0, ., 2015

10. KogudukaTop 371eMeHTOB cojiepKaHust U TpeboBaHUA K YPOBHIO
TIO/ITOTOBKHY BBIMTYCKHUKOB 0011]e00pa30BaTe/IbHbIX YUPEXKIeHUM [I71sT
nipoBefeHus B 2024 roay eauHOro rocygapcrseHHoro sk3amena rno ®U3MKE.

11. JI. A. Kupuk. ®u3nka 10. COOpHUK CaMOCTOATeTBHBIX U KOHTPOIBHBIX
pabot. MockBa «nekca» 2019 T.

12. ®usuka. 10 Kacc: TeXHOIOrHUeCcKre KapThl YPOKOB 110 yueOHuKy I'.5.
MsxkuieBa, b.b. ByxosueBa, H.H. Cotckoro/ aBT.-coct. H.JI. IlenareiiueHko.-
Bosrorpaz: Yuurens. 2019.

13. T'.B. Mapkuna ®@u3uka 10 knacc. [ToypouHble miaHsl 110 yuebHuky I'.41.
Msikuiiesa, b.b. byxosuesa. B.: Yuuresns, 2020.

14. CO0pHUK TeCTOBBIX 3a/laHUH /IJI1 TEeMaTUUeCKOTO M UTOTOBOTO KOHTPOJIS.

®wusuka 10 kmacc. M.: «AuTtenekt-Lentp», 2019

I PPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbBI CETA

NMHTEPHET



1. Bubmoreka IJOK https://m.edsoo.ru
2. https://resh.edu.ru
3. https://yaklass.ru
4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



