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INIOACHUTEJ/IBHASA 3AIIMCKA

[Tporpamma 1o ¢u3MKe Ha YpOBHe CcpeZiHero obijero oOpa3oBaHusi pa3paboTaHa Ha OCHOBe
ToJIOKeHUd ¥ TpeOOBaHWM K pe3y/bTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM IPOrpamMMbl,
npeacraBieHHblx B ®I'OC COO, a Takke c yuétom (eaepanbHOM paboueli TPOrpaMMbI
Bocrutanus M KoHuenmmy mnperogaBanusi yuebHoro mpegmera «®Pu3rka» B 00pa3oBaTebHBIX
opraHu3anusx Poccuiickoit @eseparyiy, peaan3yromyX OCHOBHbIE 00pa3oBaTe/ibHbIe IPOrPaMMbI.

[Tporpamma 1o ¢u3vke orpefesnsier 00si3aTesIbHOE TIPeMeTHOe COZiep)KaHre, YCTaHaB/IUBaeT
PeKOMeH/lyeMyH0 TI0C/Ie/IOBaTeIbHOCTh M3Y4YeHUsl TeM U pasfiesioB yueOHOro rpeameTra C yuéToM
MeXTpe/IMETHBIX W BHYTPUIIPEJMETHBIX CBs3el, JIOTWKMA Y4eOHOro Tpoljecca, BO3PaCTHBIX
ocobenHocTeli oOyuarouxcs. [IporpamMma no ¢usmke Jaét rpezcTaBieHNe O Le/sIX, CO/epKaHuH,
obmieli crpatermn OOyueHHs, BOCTIMTAHUS W Pa3BUTHsS OOYYarOIMXCS CpPeACTBaMH y4eOHOTrO
nipeaMeta «Pu3nKa» Ha yriyOJIéHHOM YpOBHe.

Wsyuenne kypca ¢u3ukd yriyOséHHOTO YypOBHSI TIO3BOJISIET peasr30BaTh  3a/aud
npodeccOHaNbHOW OpHEHTAl|M, HarpaB/ieHO Ha CO3/jaHWe YCJOBUM [JIsi TIPOSIB/IEHUST CBOMX
VHTe/JIeKTyaIbHbIX U TBOPUECKUX CIIOCOOHOCTEeH KaKAbIM 00YYaroIMCsi, KOTOpble He00X0AUMBbI
I/l TIpOJo/DKeHMst o0pa3oBaHMsl B OpraHu3alusx MpodeccroHanbHOrO 00pa3oBaHUsl TI0
pa3MuHbIM (PU3UKO-TEXHUYECKUM U MH)KEHePHBIM CITeL[MaTbHOCTSIM.

B nporpamme 1o ¢u3MKe Onpe/ieNistoTCs IIaHUpyeMble pe3y/bTaTbl 0CBOeHUs Kypca (GU3UKu
Ha ypOBHe cpeAHero obijero obpa3oBaHWs: JTUYHOCTHBIE, MeTarlpeJMeTHble, IMpeAMeTHble (Ha
yrnybnéHHoM ypoBHe). HayuyHO-MeTO/0/I0rMueckoil OCHOBOM /st pa3paboTku TpeboBaHWM K
JIMYHOCTHBIM, MeTamnpe/IMETHBIM M TIpeJIMETHBIM pe3yjbTaTaM OO0ydYaroIIyXCsi, OCBOMBIIMX
nporpaMMy o (U3MKe Ha YpPOBHe cpefHero obiero obpa3oBaHusi Ha yriyOJéHHOM YpOBHe,
SIBJISIETCS] CUCTEMHO-/IeSITe/IbHOCTHBIA TIOAXO/,.

[Tporpamma mno ¢u3rKe BK/IHOYAET:

TUIaHUpYeMble pe3y/bTaThbl OCBOEHHs Kypca (GU3NKU Ha yriayOIéHHOM YDOBHe, B TOM YHCIIe
npe/IMeTHbIE Pe3y/IbTaThl 10 roZjaM 00yJYeHus;

coziep)kaHue yuebHoro npeamMeta «OU3KKa» 10 rojilaM 00yueHusl.

[lporpamma 10 ¢u3MKe HMeeT TPUMEPHBIM XapakTep M MOKeT ObITb HCII0/Ib30BaHa
yuuTensiMy (GU3MKH /ISl COCTaB/IeHNsI CBOMX paboumX MporpaMm.

[Tporpamma 1o ¢u3MKe He CKOBBIBAeT TBOPUECKYIO NHUIMATUBY yUuHUTesel U MpefoCTaBsieT
BO3MO>KHOCTH JI/ISI peayi3alii Pa3/IMuHbIX MEeTOAWYEeCKHX MO/IX0/I0B K IPerno/jaBaHuio (HPU3MKH Ha
yriyO1éHHOM ypOBHe TIPH YCJIOBUHM COXpaHeHus1 00s13aTe/TbHOM YacTH CoZiepyKaHus Kypca.

du3rKa Kak HayKa 0 Hanboree oOIL[MX 3aKOHaX INMPUPO/bI, BHICTYIasi B KauecTBe y4yeOHOTO
npeiMeTa B IIKOJIe, BHOCUT CYL[eCTBEHHBI BK/aJ, B CHUCTeMy 3HaHMW 00 OKpY)KarolieM MUpe.
[TkonbHBINA Kypc GU3MKN — cCCTeM00Opa3yrouii [/ eCTeCTBeHHO-HaYYHBIX yUeOHBIX Mpe/IMeTOB,
TIOCKOJIBKY (pM3MUecKre 3aKOHBI JieKaT B OCHOBe TIPOLIECCOB U SIBJIEHWH, M3yuyaeMbIX XUMHeH,
Ouonorueii, ¢pusnueckoil reorpadueii 1 acTpoHoMueill. Vcrosnb30BaHre M aKTMBHOE MpPUMEHeHHe
¢u3nuecKnx 3HaHWM OTpeJiesTMI0 XapakTep W OypHOe pa3BHUTHe Pa3HOOOpa3HBIX TEXHOJOTHH B
cepe sHEpPreTHKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA, MO/TyYeHHs] HOBBIX MaTepPHUasoB C 3alaHHBIMU
cBoiicTBamH. V3yueHne ¢HU3MKM BHOCHT OCHOBHOM BK/aZ B (h)OpMHpOBaHHe eCTeCTBeEHHO-HAYYHOU
KapTUHbI Mypa obyuarorrierocsi, B popMHUpOBaHHe YMeHHUM MPUMEHSATh HayUHbIH MeTO/, TI03HAHUS
TIPY BBITIOJIHEHWH MU Y4eOHBIX UCC/Ie/I0BaHUM.

B ocHOBy Kypca (u3vKy Ha ypoBHe cpefHero obijero oOpa3oBaHUs MOJIOXKEH Dsif, Ufew,
KOTOpbIe MO’KHO PaCCMaTPUBATh KaK IMPUHLUITBI €70 TOCTPOeHUs.

Hoes yenocmHocmu. B cOOTBETCTBUM C Hel KypC SIB/ISIETCS JIOTHYECKU 3aBepIIEéHHBIM, OH
COZIEP)KUT MaTepuan U3 BCeX pa3ziefioB (M3MKH, BKIFOUAeT KAaK BOMPOCHI K/IaCCUYeCKOW, TaK U
COBpeMeHHOM (PU3HKH.

Hoesn zeHepanuzayuu. B cooTBeTCTBUM C Heil MaTepuasn Kypca Gpu3nKyd 00beHEH BOKPYT
¢usnuecknx Teopuil. Begymmm B Kypce siBisieTcsi pOpMHUPOBaHUE TIPe/ICTaBIeHHI O CTPYKTYPHBIX
YPOBHSIX MaTepyH, BellleCTBe U T0JIe.



Hoes zymanumapu3ayuu. Eé peanusainus mpejrosiaraeT WCIO/Ab30BaHWE T'yMaHUTapHOTO
ToTeHIMana (pu3nueckoli HayKu, OCMBIC/IEHHE CBSI3U Pa3BUTHS (GU3UKU C pa3BUTHEM OOIIeCTBa, a
TaKXe C MUPOBO033peHUYECKHMMH, HPABCTBEHHBIMHU M SKOJIOTHUECKHUMHU MPOOIeMaMH.

Hoes npukaadHoli HanpaeneHHocmu. Kypc ¢u3uku yriy0s€HHOTO YpOBHSI MpejrioiaraeT
3HAKOMCTBO C LIMPOKMM KPYrOM TeXHUUEeCKUX W TeXHOJOTUUeCKUX TIPWIOXKEHUN H3y4YeHHbIX
TEOPUM M 3aKOHOB. I[IpM 3TOM paccMaTpWBAIOTCA Ha YpPOBHe OOIMX TIpeACTaB/ieHud U
COBpeMeHHble TeXHUYEeCKHe YCTPOKCTBA, U TeXHOJIOTUH.

Hoes »3Konoz2uzayuu peanusyeTcsi TIOCPeACTBOM BBeJleHUsSI 37€eMeHTOB COJeprKaHus,
TIOCBAIIEHHBIX JKOJIOTUYECKUM TPoO/ieMaM COBPEMEHHOCTH, KOTOpPble CBSI3aHbl C pa3BUTHEM
TEeXHUKW U TE€XHOJIOTHH, a Takke 00Cy)AeHHUs TpobjieM parjoHa/IbHOTO TPUPO/IOTIO/IbL30BaHUs U
9KOJIOTUYeCKOl 6e301MacHOCTH.

OcBoeHHMe COZIEp>KaHUSI TIPOTPAMMBbI MO (DHU3MKe [JO/DKHO OBbITh IMOCTPOEHO Ha TPHHIUTIAX
CHCTEeMHO-/IeITe/IbHOCTHOTO MozAxoa. [l GU3MKK peanu3aljis 3TUX MPUHIUIIOB Oa3upyeTcs Ha
WCTIO/Mb30BaHUM CaMOCTOSITEIbHOTO 3SKCIepUMeHTa KaK TOCTOSIHHO JlelcTBytoilero ¢akropa
yuebHoro mporjecca. st yriy01€éHHOTO yPOBHSI — 3TO CHCTEMa CaMOCTOSITe/TbHOTO YYeHUUeCKOoro
9KCMepUMeHTa, BKJ/IIOualolero ¢GpoHTalbHble YyueHWUeCKHe OIbIThl TpPU H3YyYeHUU HOBOTO
Marepuasa, JlabopaTopHble paboTel M pabOTHl MpakTWKyMa. [Ipyu 3TOM BO3MOXKHBI [Ba criocoba
peanu3arnyu (HU3MYECKOr0 TIPaKTUKyMa. B mepBoM ciiyuae MpakTHKYM TIPOBOJUTCS MO0 B KOHIIE
10 u 11 kaccoB, MO0 MOC/Ie TIEPBOTO U BTOPOTO TIOJAYTOAWM B KaXKAOM M3 3THUX KIaccoB. BTopoi
crocob — 3To wWHTerpanys paboT TpakTHKyMa B CHUCTeMy JiabOpaTOpHBIX pPaboT, KOTOpbIe
TIPOBOJIATCSI B TIpoliecce W3yueHus paszgena (tembl). IIpy 3Tom moj paboTamMu TpakTHKyMa
TIOHMMaeTCsl CaMOCTOSITe/IbHOE MCCe/joBaHue, KOTOpOe NPOBOAUTCS N0 PYKOBOZCTBY CBEPHYTOIO,
0000111éHHOT0 B1/Ia O€3 MOoLIaroBol HHCTPYKLIMH.

B mporpamme 1o ¢u3Mke crucTeMa yueHHMUECKOTO SKCIIepUMEHTa, 1abopaTopHBIX paboT u
NIpaKTHKyMa TIpe/iCTaB/ieHa eJUHbIM MepeuHeM. BbIOOp TeMaTUKM /ISl 3TUX BUIOB yUE€HHUUECKUX
MPaKTHUeCKUX paboT OCYIIeCTB/sieTCs YYaCTHUKaMM 00pa30BaTeNlbHOTO TIPOL[ecca WMCXOAs U3
0COOEHHOCTEeM TIOYpPOYHOrO TIJIAHMPOBAaHWS U OCHAIleHus KabuHeTa ¢u3uku. Ilpu 3TOM
obecrieurBaeTcsl OB/IaJileHHe OOYYarOIMMHUCS YMEHHSIMH TIPOBOJUTL TMpSIMble W KOCBEHHBIE
V3MepeHUs, UCCAe/IOBaHUSI 3aBUCUMOCTeM (QU3NUeCKUX BeJMUYMH W TIOCTAaHOBKY OIIBLITOB 10
TIpPOBepKe Tpe//IOKeHHbIX TUIOTe3.

Bosbiioe BHUMaHue yensieTcsl pellieHUI0 pacuéTHBIX U KaueCTBeHHbIX 3ajau. [1pu sTom st
pPacyéTHbIX 3a/lau TMPUOPUTETOM SIB/SIIOTCS 3a/laud C SIBHO 3a/laHHOM U HEsIBHO 3aZlaHHOU
(hu3nueckoit Mojienbio, TI03BOJISIOLMEe TIPUMEHSITh U3yueHHbIe 3aKOHbI U 3aKOHOMEPHOCTH KakK U3
OJHOTO pa3filefla Kypca, TaK W HWHTerpupysi TpUMeHeHWe 3HaHWM M3 pa3HbIX pas3fenoB. [ns
KaueCTBEHHBIX 3a/lau MPUOPUTETOM SIB/ISIIOTCS 3a/laHUSI Ha 00bsCHEHHe/TIpe/jCKa3aHue MPOTeKaHUs
(bU3MUYeCKUX SIBIEHWM W TPOLIECCOB B OKpY)Karolled >KU3HH, TpeOyroifue BbiOOpa (U3NUECKOU
MOZIe/I JJ1s1 CUTYaLUU MPaKTUKO-OPUEeHTUPOBAHHOTO XapaKTepa.

B cootBetcTBUM ¢ TpeboBaHusMu OT'OC COO K MaTepHa/IbHO-TEXHUUECKOMY 00eCIieueHHIo
yuebHOrO Tipouiecca Kypc GU3MKM YriyOJIEHHOTO YpOBHS Ha YpOBHe cpefgHero oOrero
00pa3oBaHMsI [JOJDKEH U3yuaThCsl B YC/IOBUSX TIPeMETHOrO KabuHeTa. B KabuHeTe GU3UKHU I0HKHO
ObITb HeoOXoAKMMOe labopaTopHoe 060pyIOBaHME /il BHITIOJTHEHUSI YKa3aHHBIX B MPOrpaMMe T0
(hu3MKe YuyeHMYECKMX OIBbITOB, J1abOpaTOpHBIX paboT W pabOT TpakKTHKyMa, a TaKXe
JIeMOHCTpAIMOHHOEe 000pyI0BaHue.

IleMOHCTpallMOHHOe ~ 00opy/oBaHWe (OPMHUPYETCSI B COOTBETCTBHUM C  TIPUHIIUIIOM
MHUHMMAa/bHOM [JOCTaTOYHOCTH W OOecrieurBaeT TOCTAaHOBKY TEepPEeurC/IeHHBIX B TPOrpamme I10
(uv3MKe K/IIOUEBLIX [AEeMOHCTpALWi [/ WCCAef0BaHUS M3yuyaeMbIX SIBJIEeHUM U TIPOLIeCCOB,
SMIUPUUECKUX U (DyH/IaMeHTalbHbIX 3aKOHOB, UX TeXHUUECKUX TPUMeHeHUH.

JIabopaTopHoe 000py/jOoBaHUe i YUEHUUEeCKUX MTPAKTUUECKHX paboT dhopMHpyeTcs B BHjie
TeMaTUYeCKMX KOMILJIEKTOB M 00ecreuMBaeTcss B pacuéTe OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcsa. TemaThueckre KOMIUIEKTBI J1aOOpaTOpPHOTO 00OpYy/IOBaHMS JIO/DKHBI  OBITh
TIOCTPOEHbl Ha KOMITJIEKCHOM HCIO/Ib30BaHUM aHA/JIOTOBBIX W LM(MPOBLIX MPHUOOPOB, a TakKXkKe
KOMITBIOTePHBIX U3MepPUTEeTbHBIX CUCTeM B BHe LIM(POBBIX TabopaTOPUil.

OCHOBHBIMH LIeJIIMU U3yueHUs PU3MKH B 00111eM 00pa30BaHUM SIBJISTFOTCS:



(opMUpOBaHUEe WHTepeca U CTPeM/IeHHs] O0YYaloIUXCs K HayuyHOMY W3YYeHHIO TIPUPO/BI,
pa3BUTHE WX UHTE/JIEKTyaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHe TIpeJCTaB/eHMd O HAyyHOM MeToZe T03HaHusg U (opMHpOBaHHe
VICC/Ie[J0BATe/IbCKOTO OTHOLLIEHUS K OKPY>KatOIUM SIBJIEHUSIM;

(opMupoBaHWe HAyuHOTO MHUPOBO33peHUs] KaK pe3yJjbTaTa M3y4yeHHsi OCHOB CTPOeHHSs
MaTepuH U GyHJAMeHTa/IbHbIX 3aKOHOB (PU3UKHY;

(dopMupoBaHUe yMeHHH OOBSICHSITH SIBJIEHHS C HCIIO/b30BaHUEM (U3MUeCKUX 3HaHUKA U
HayUHBIX /I0Ka3aTe/bCTB;

(opmMupoBaHue TipeZicTaB/eHU 0 ponu (GU3UKU [Jisl Pa3BUTHSL APYTUX eCTeCTBeHHbIX HayK,
TeXHUKHU U TeXHOJIOTUH;

pa3BUTHe TpeJCTaBIeHWH O BO3MOXKHBIX cdepax Oyaymedi mpodeccroHambHOM
JeATeJIbHOCTHA, CBSI3aHHBIX C (PU3MKOW, TIOATOTOBKA K [ajbHeillieMy OOyueHUI0O B 3TOM
HanpaBJ/IeHUH.

HoctxkeHne 3TUX Lenedl obecrieunBaeTCs pellleHWeM C/IeAYIOIUX 3a/ad B TIpoliecce
M3yuyeHus Kypca pU3MK1 Ha YpOBHe CpeZiHero obirero obpa3oBaHMUs:

npuoOpeTeHre CUCTeMBbl 3HaHWK 00 00muMX (U3NYeCcKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TeopUsiX, BK/IIOUasi MeXaHUKy, MOJIeKY/ISPHYIO (U3MKY, 3/1eKTPOJUHAMUKY, KBAHTOBYIO (U3UKY U
3/1eMeHTbI aCTPOPU3UKY;

(opMUpoBaHUe YMeHWI TIPUMEHSTb TeopeTHuUecKue 3HaHUs A/ 0ObsiCHeHWs (DU3UUYecKuX
SIB/IEHUM B IPUPOJEe U [/1s IPUHATHUS PaKTUYECKUX pellleHr! B TIOBCeJHeBHOM JKW3HU;

OCBOEHMe CIOCOOOB pellleHHsl pa3/MYHBIX 3aJau C SBHO 3a/laHHOM (DHM3UUeCKOW MOJIenblo,
3ajlau, TOZpa3yMeBalOLIMX CaMOCTOSITE/IbHOe CO3/aHue (U3MUeCKO Mofenu, afeKBaTHOU
YCJIOBUSIM 3a[jaui, B TOM YMCJIe 3a7ja4 MH)XeHepHOTr'0 XapakKTepa;

MOHMMaHWe (U3MUeCKUX OCHOB U TPUHLIMIIOB [IeMCTBUSI TeXHWYECKUX YCTPOWCTB U
TeXHOJIOTMYeCKUX MPOLIeCCOB, MX BIUSHUS Ha OKPY KalOLYI0 Cpeay;

OBJIa/leHMe MeTOJlaMM CaMOCTOSITeJTbHOTO IJIaHUPOBaHUsS U TIpOBeZieHUs1  (hr3UUYecKux
9KCTIepUMEHTOB, aHa/lvM3a U UHTepripeTayuu WHGOpMalUM, OrpeJie/ieHusl [JOCTOBEPHOCTH
TI0JIyUYeHHOT'0 pe3yJbTara;

CO3[laHMe YCJOBUM [Jjis1 pa3BUTUSI YMEHUW TIPOEKTHO-HUCC/Ie[0BaTebCKOM, TBOPUECKOU
[esITeJIbHOCTY;

pa3BuUTHe UHTepeca K cdepaM npodeccuoHanbHOM esTeTbHOCTH, CBsI3aHHOM C (QH3UKOIA.

B cootBetctBuM ¢ TpeboBanusiMu ®PI'OC COO yrinyOaeéHHBIN ypoBeHb M3y4YeHHs yueOHOTro
npeaveTa «Pu3nKa» Ha ypoBHe cpefHero obiero obpa3oBaHusi BbIOMpPAeTCs 00yYarOIIMMHUCH,
TUIAaHUPYIOIIMMH  TIPOJO/DKeHWe 00pa30BaHUSI TI0  CIEIMANbHOCTIM  (PU3UKO-TeXHUUECKOTrO
npoguIs.

Ha u3yuenue ¢usuku (yriyOnéHHBIM ypOBeHb) Ha YPOBHe cpegHero obiero obpa3oBaHus
otBogautcs 340 vacos: B 10 knacce — 170 yacoB (5 yacoB B Hefiento), B 11 kacce — 170 gacoB (5
4yacoB B HeJIeJi0).

[IpennaraemMeiii B riporpamMme 1o (u3uKe TiepeueHb J1TaDOPaTOPHBIX M MPAKTUUECKUX PadoT
SIBJISIETCS] PEKOMEH/J0OBaHHBIM, YUUTeb JieJlaeT BEIOODP MpoBe/ieHust 1abopaTOPHBIX PabOT U OTILITOB
C yuéTOM UHIUBHU/yaTbHBIX 0COOEHHOCTEeH 00yUaroLXCsl.



COJEPXAHUE OBYYEHUSA
10 K/TACC

Pa3pen 1. HayuHblii MeTOJ I03HAHKUA NPUPO/bI.

®dusuka — ¢pyHJaMeHTanbHas HayKa o npupojie. HayuHblil MeToZ O3HaHUSI ¥ MeTO/bl
WccieloBaHUs (PU3MUeCcKUX sIBJIeHUI.

OKCriepyMeHT U TeopHs B TIporiecce 1Mo3HaHUs nMpupoabl. HabmroeHre 1 SKCriepuMeHT
B (u3uKe.

CriocoObl  u3MepeHHss  (U3MUECKMX BeMWYMH  (aHAIOrOBble W LM(POBBIE
M3MepuTesIbHbIe TIPHOOPHI, KOMITbIOTEPHBIE JaTYMKOBBIE CUCTEMBI).

[MorpemrHoCcTH M3MepeHu (PHU3MUeCKNX BeJTMUKH (a0COMOTHAS M OTHOCHTE TbHAS).

MogenupoBanue (U3UUeCKUX SIBEHUH W TIPOLIeCCOB (MaTepuasibHasi TOUKa,
abCco/oTHO TBEpPJOE Temo, WAeanbHas >XUIKOCTb, W/ealbHbIA Ta3, TOUEUHBIA 3apsj).
I'nnioresa. ®r3nuecknii 3aK0H, TPaHULIbI €r0 NPUMEeHUMOCTH. PU3nyeckast TeOpus.

Posmb u mMecto ¢u3MKu B (hOpMUPOBAaHWM COBPEMEHHOM HayuyHOW KapTWHBI MHpa, B
MPaKTUUeCKOU [1eITe/TbHOCTH JIFOJIeN.

YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

V3mepeHue cunbl TOKA W HalpsDKeHWs B LMW ITOCTOSSHHOTO TOKA NPU IOMOIIU
AHAJIOTOBBIX M LU(PPOBLIX U3MEPUTETHHBIX TIPHOOPOB.

3HaKOMCTBO ¢ UuMdpoBoi maboparopueit 1o ¢usuke. I[Ipumepsl w3MepeHus
(b13KYeCKUX BeJIMUKH MPH MOMOIY KOMIbIOTEPHBIX JaTYMKOB.

Pa3pgen 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexannueckoe [BwkeHrHe. OTHOCUTE/IbHOCTb MeXaHUUeCKoro ABrKeHUs. Cucrema
OTCuéTa.

I[Npsimast v oOpaTHasi 3aJjaull MeXaHUKH.

Paguyc-BeKTOp MaTepranbHOM TOYKH, ero INPOeKLMM Ha OCU CUCTEeMbl KOOpJMVHaT.
Tpaektopus.

[TepemerieHre, CKOpOCTb (CpefHST CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpeHHe
MaTeprabHOM TOYKH, UX MPOEKLMK Ha OCH CUCTeMbl KoopzauHaT. Crio)kKeHre nepeMeleHnn
Y CJI0KeHHe CKOpOCTeH.

PaBHOMepHOe U1 paBHOYCKOpDEHHOe TpsSMOJIMHEHHOe [JBWKeHHWe. 3aBUCHMOCTb
KOOp/IMHAT, CKOPOCTH, YCKOPEHUS Y MyTH MaTeprajbHON TOUKM OT BpeMeHH 1 UX TpaUKH.

CBoOopiHOe majieHne. Y ckopeHre cBOOOIHOTO TazieHusi. JBikeHre Tesa, OpOIeHHOro
M0/l YIVIOM K TOPH30HTY. 3aBUCMMOCTb KOOPJMHAT, CKOPOCTH U YCKOPDEeHMs] MaTepHaibHOU
TOUKHM OT BpeMeHU 1 UX TPaUKHU.

KpuBonvHeliHoe [BrbkeHuwe. [IBikeHMe MaTepUaJbHOM TOYKM TI10 OKPY’KHOCTH.
YrnoBass u nvHeiHas ckopocthb. [lepuog u uvactota obpaimjeHusi. LleHTpocTpemuTeTBHOE
(HOpManbHOE), KacaTe/ibHOe (TaHTeHLIMA/IbHOE) U MOJTHOe YCKOPeHHe MaTepualbHOW TOUKHU.

TexHWuecKre yCTPOMCTBA M TEXHOJIOTWYECKHe IIPOLeCChl: CIHAOMeTp, [BWXKeHue
CHAaps/I0B, LieMHbIe, LlIeCcTepéHYaThle 1 peMEHHBIe NepeJjau, CKOPOCTHbIE TU(PTHI.

Jemoncmpayuu.

Mogenb cucTteMsl OTCUETa, WUTFOCTPaLUsl KNHeMaTHUYeCKUX XapaKTePUCTHK [IBKEHUS.

Crioco0bl MCCIe0BaHNS IB)KEHHM.

VnmrocTpanys npesiesibHOro rnepexosia ¥ usMepeHre MrHOBEHHOM CKOPOCTH.

[Tpeobpa3oBaHue ABWKEHUI C UCIIOIb30BaHUEM MEXaHU3MOB.

[Tapmenune Ten B BO3/lyXe U B pa3pekeHHOM IIPOCTPaHCTBe.

Hab6mrogeHune qBrkeHus Tesa, OpPOILIEHHOTO TIOZ, YT/I0M K TOPU30HTY M TOPU30HTA/IBHO.

HanpaByieHue CKOpOCTH IIPU JBYDKEHUH 10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTH B PeAYKTODE.



CpaBHeHMe TyTel, TPaeKTOpPWH, CKOPOCTEM ABW)KEHUSI OJHOTO Y TOTO ’Ke Tejla B
pasHBIX CUCTeMax OTCUETa.

YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

V3y4yeHre HepaBHOMEPHOI'O JABW)KEHHUS C LieJIbI0 OIpe/ie/IeHHss MTHOBEHHOM CKOPOCTH.

V3mepeHue yCKOpeHHs IIpU TPSIMOJIMHEMHOM paBHOYCKODEHHOM [BW)KEHHUU IIO
HAaKJIOHHOM TVIOCKOCTH.

VccnenoBanye 3aBUCMMOCTY IIYTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM /IBVKEHUU.

W3mepenre yckopeHusi cBOOOJHOTO TmazeHusi (PeKOMEHAOBAHO WCIO/Ib30BaHKe
udpoBoii 1aboparopun).

W3yueHue [BWKeHWs Tesia, OpOLIEHHOrO TOPWU30HTa/NbHO. [IpoBepka THIIOTe3bI O
NPSIMOM  TIPOTIOPLIMOHANBHOM  3aBUCMMOCTH MeXKY [Ja/lbHOCTBIO MOAéTa W HayvaJbHOU
CKOPOCTBIO TeJIa.

V3yyeHne ABYKeHUs Tera 110 OKPY>KHOCTH C TIOCTOSTHHOM 10 MOZY/IFO CKOPOCTBIO.

WccnenoBaHue 3aBUCHMOCTH Tiepuozia oOpaijeHuss KOHWMYeCKOTO MasiTHHKa OT €ro
rapameTpoB.

Tema 2. lunamuka.

[TepBeii  3akoH HprooToHa. MHepnmanbHble  cucreMel  oTcuéra.  [IpmHiun
oTHOcuTesIbHOCTH ["anmunes. HenHepranpHble cuCTeMbl OTCUY€Ta (ONpeziesieHue, IPUMepBI).

Macca Tena. Cuna. [IpuHLUIT Cynieprio3sujuu CUiI.

Bropou 3akoH HeroTOHA /191 MaTepraJTbHOU TOUKH.

Tpetnii 3akoH Hpr0TOHa /151 MaTepya/bHBIX TOYEK.

3aKOH BCEMHPHOIO TArOTEHHS. OKBUBA/leHTHOCTb TIPaBUTALJMOHHOM W WHEPTHOU
MaccBbl.

Cwia TSDKeCTU. 3aBUCHMOCTb YCKODEHHsS CBOOOJHOTO TMafieHHs OT BBICOTHI Haf,
TOBEPXHOCTBHIO TUIAHETHI W OT Teorpaduueckoil IIHUPOTHL. /[IBi>KeHHe HeOeCHBIX Ten W WX
CIyTHUKOB. 3aKOHb! Keriepa. [IepBasg KocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tesa. Bec Tena, ABWKYLLerocs C yCKOpeHUeM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUsl CKO/bXEHUS U CUjla TPEHUs ITOKOS.
Kosddurment tTpenus. Cusa CONpOTUB/IEHUS TIPY JBI)KEHUU TeJla B )KUAKOCTH WM rase, eé
3aBUCHMOCTb OT CKOPOCTA OTHOCUTE/IBHOTO IBUKEHUSI.

Hasnenue. I'ngpocratnueckoe gasiaeHue. Cuna ApxumMesa.

TexHWuecKre yCTPOMCTBA Y TeXHOJIOTMYECKHe NPOLIeCChl: MOALIWITHUKY, [BKEHHe
VICKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Hab6mrofeHre qBIKeHYs Tel B MTHePLMA/IbHBIX M HEMHEePLUAIbHBIX CHCTeMaX OTCUéTa.

ITpyHLIUIT OTHOCUTE/IBHOCTH.

Kauenue AByX LIMWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPeHHeM
OTHOCHUTEJIbHO HeMHepLMa/IbHOU CUCTeMBbl OTCUETa.

CpaBHeHMe paBHOZENUCTBYIOLEN NPUIOKEHHBIX K Tely CWI C IIPOM3Be/leHreM MacChbl
Tesla Ha ero YCKOpeHHe B MHepLMa/IbHOU ChCTeMe OTCYETa.

PaBeHCTBO cWJ1, BO3HMKAIOLUX B pe3yJ/ibTaTe B3auMO/|eMCTBUS TeJl.

V3mepeHune Macc 1o B3auMO/|eHMCTBUIO.

HesecoMocTs.

Bec Tesa npu yCKOpeHHOM IOABEME U Ma/|eHUH.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHMe CUJI TPeHUS NIOKOsI, KaYeHUs U CKOJIb)KEeHUSI.

YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

M3mepeHrie paBHOMEMCTBYIOLIE CHI TIpU [ABWKEHWH OpyckKa TI0 HAaKIOHHOM
IJIOCKOCTH.

[TpoBepka TUMOTE3bl O HE3ABUCHUMOCTH BpPEeMEHM [BIDKeHHsS OpycCKa IO HaK/IOHHOM
TIJIOCKOCTH Ha 3a/laHHOe PacCTOsIHUE OT ero Macchl.



VccnenoBanye 3aBUCUMOCTH CHJT YTIIPYTOCTH, BO3HUMKAIOLUX B NPY)KUHE U Pe3MHOBOM
obpasiie, oT Ux JedopMaryu.

V3yuyeHne OBV)KeHMsI CUCTeMBbI TeJsl, CBSI3aHHBIX HUTBHIO, IePEeKWHYTOM 4epe3 JIETKUU
6710K.

V3mepenue Ko3pduleHTa TpeHUsi 10 BeJMUMHEe VYIJOBOrO KO3(dHIMeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanune [BWKeHWs Opycka 110 HAK/JIOHHOW IIOCKOCTH C TepeMeHHBIM
KO3(Q(ULIMEHTOM TpeHHUS.

V3y4yeHne ABYKeHUs Ipy3a Ha Bajly C TDEHHEM.

Tema 3. Cmamuka meépdoz0 mena.

AbcomoTHO TBEpAOe Teno. IlocTymaTenbHOe W BpaljaTebHOE [BIDKEHHE TBEPZOTO
Tesla. MOMEHT CWIbl OTHOCUTeIbHO ocu BpaujeHuda. Ilneyo cumel. CrioxkeHue cur,
TIPWIOXKEHHBIX K TBEpAOMy Teny. LleHTp TsbkecTu Tena.

YcnoBus paBHOBecHst TBEPZOrO Tesa.

YcroliunBoe, HeyCcTOWUMBOe, Oe3pa3IMuHoe paBHOBECHE.

TexHWUYecKre yCTPOMCTBA U TeXHOJIOTMYeCKHe NPOLIeCChl: KDOHIITENH, CTPOUTE/IbHbIN
KpaH, peléTryaTble KOHCTPYKLMH.

Jemoncmpayuu.

YcnoBus paBHOBeCHS.

Buzbl paBHOBeCusl.

YueHuueckuti 3Kcnepumenm, s1a6opamopHble pabombl, NPAKMUKYM.

ViccnepnoBanue yCi0BUM paBHOBeCUs TBEPZOTO Tesla, UMEIOLLero OCh BpallleHHUs.

KoHcTpynpoBaHue KPOHIITEHHOB M paCyéT CU/ YIIPYTOCTH.

V3y4yeHne yCTOMYUBOCTY TBEPJOTO Tesla, UMEIOLero IUIOMIa/b OMOPHI.

Tema 4. 3aKoHbI COXpaAHeHUS 8 MeXAHUKe.

VmMmyibCc MaTepranbHOM TOUKH, CUCTEMbI MaTeprasbHbIX TOUeK. LleHTp macc cucreMsl
MaTepHasbHbIX TOUeK. TeopemMa O JBWKeHUH LieHTpa Macc.

VIMmyJibC CuiIbl ¥ M3MEHeHre UMITyJ/IbCa TeJla.

3aKOH COXpaHeHUsl UMITyJIbCa.

PeakTuBHOe ZiBU)XeHUe.

MomeHT uMmIy/nbca MaTepyanbHOM TOYKM. [IpesncraBneHre O COXpaHeHHMM MOMEHTa
VIMITyJIbCa B L|eHTPa/IbHbIX ITOJISX.

PaboTa cuibl Ha MajioM ¥ Ha KOHEYHOM TiepeMelnieHnd. ['paduyeckoe mpescTaBieHue
paboTHI CUJTBI.

MOHOCTb CUJIBL.

KuHeTtnueckast sHeprusi MaTepraabHOU TOuku. Teopema 00 M3MeHeHUN KUHEeTHUEeCKOH
SHEepruM MaTepuaJbHOU TOUKH.

[ToreHlManbHble Y HeNOTeHLMadbHble  cuiabl.  [loTeHlManpHast — SHeprus.
[ToreHuanbHass sHeprusi ynpyro [edopMHpPOBAHHOW MpYyKuHbI. [loTeHIManbHas SHeprus
Tea B OJHOPOJHOM TIpaBUTAalMOHHOM mnone. [loTeHrmanbHas 5SHeprust Tela B
IpPaBUTaLMOHHOM TI10jle OJHOPOZHOrO Iapa (BHYTpYM M BHe Iuapa). Bropas kKocMmuueckas
CKOpPOCTb. TpeTbst KoOCMHUYeCKast CKOPOCTb.

CBs3b pabOThI HENOTeHIWANbHBIX CUI C H3MeHeHHeM MeXaHWYeCKOW SHepruu
CUCTeMBI TeJl. 3aKOH COXPaHeHUsI MeXaHUUeCKOU SHepryu.

Ynpyrue v Heyrpyrue CTOIKHOBEHUS.

YpaBHeHne bepHynm A BjeanbHOM XXUIKOCTH Kak C/Ie[iICTBHE 3aKOHA COXPaHeHUs
MeXaHWYeCKOU SHepruu.

TexHWUeCKre yCTPOMCTBA U TeXHOJIOTMYeCKHe IPOLIeCChl: ABWKEHHe PaKeT, BOJOMET,
KONEp, NMPY>XUHHBIN MUCTO/ET, TUPOCKOI, (UIypHOe KaTaHHe Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHeH!sl UMITyJIbCa.



PeakTuBHOe ZiBU)XKeHUe.

V3mepeHne MOLJHOCTU CUJIBIL.

M3meHeHMe 3HeprUy Teja TIPU COBepILeHNH paboThI.

B3auMHbIe nipeBpalljeHus KHHeTUYECKOM U MOTEeHLWA/IbHOM SHEePrui TIpU JeMCTBUU Ha
TeJI0 CUJIbI TSPKeCTH U CHJIBbI YTIPYTOCTH.

CoxpaHeHue SHepruu 1py CBOOOIHOM TIaZieHHH.

YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

V3mepeHue nMItysbCa Tesa 1o TOPMO3HOMY Iy TH.

M3mepeHye CUIBI TSTH, CKOPOCTH MO/EJTH 3/IeKTPOMOOMIS M MOIITHOCTH CHJIBI TSITH.

CpaBHeHune U3MeHeHUs] UMITyJIbCa Tesa C UMITYJIbCOM CHJIBL.

VccnenoBanye coxpaHeHUs! UMITYJIbCa IIPU YIIPYTOM B3aUMOZeUCTBUM.

V3mepeHre KUHETUUeCKOU SHePryy TeJja 110 TOPMO3HOMY Iy TH.

CpaBHeHUe U3MeHeHHs TOTeHIMaIbHOW SHePTUHY TIPYKUHBI ¢ pab0TON CUJIBI TPEHUS.

OmnpepenieHrie paboThI CHJTBI TPEHUS TIPH JBVKEHWH TeJla TI0 HAaK/IOHHOM TJIOCKOCTH.

Pa3pen 3. Moneky/isipHas (pu3uKa ¥ TepMOJMHAMHKA.

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

OcHoBHBIE TIONOXKEHUS] MOJeKyJIsIpHO-KrHeTH4eckor Teopur (MKT), ux omnbeITHOe
obocHoBanue. [Tnddysus. bpoyHoBCcKoe fBIKeHHe. XapaKTep ABMKEHUS U B3aUMO/eCTBHS
yacTul] BeljecTBa. Mojie CTPOEHHs Ta30B, KUIKOCTeM M TBEPABIX Tel U OObsSCHeHue
CBOMCTB BeleCTBAa Ha OCHOBe 3THUX Mofesed. Macca ¥ pa3mepbl MoOJeKyn (aTOMOB).
Kosymmuectso Beljectsa. ITocTtositHHasgs ABorazpo.

TersioBoe paBHOBecHe. TemriepaTtypa u criocoOwl eé m3mepenusi. [llkana Temmeparyp
Lenbcus.

Mogenb upaeanpHOro rasa B MOJIEKY/ISIDHO-KUHETUUECKOM TEeOpUM: 4YacTULbl Trasa
JIBIDKYTCSI XaOTUYeCKH U He B3aUMOZ,eUCTBYIOT APYT C APYTOM.

['a30Bble 3aKOHBI. YpaBHeHHe MeH/eneeBa—KianeiipoHa. AGCOMOTHas TeMmiepaTtypa
(kana temmnepatyp KenbBuna). 3akoH [lanbrona. M3omporeccel B WealbHOM rase C
MOCTOSIHHBIM ~ KOJIMYeCTBOM  BellecTBa. ['padmueckoe TmipejcTaBieHWe M30IPOLECCOB:
M30TepMa, U30X0pa, u3obapa.

Ces3p MeXZy [JaBleHWeM U CpefHel KUHeTHUYeCKOM SHepruer IOoCTynaTe/bHOro
TeIUIOBOTO [BW)XEHHsST MOJIeKyJl WZeaJbHOro ras3a (OCHOBHOE ypaBHEHUe MOJIEKYJISIPHO-
KUHETUYeCKOU TeOpUU UeabHOrO rasa).

CBs3p  abOCOMIOTHOW Temreparypbl TepMOJMHAMHUECKOH CHUCTeMBI CO CpefHeH
KMHeTUYeCKOU SHepruey nocTynareabHOro TeIIOBOr0 IBWKEHUS e€ yaCTHL].

TexHUUeCKre YCTPOWCTBA M TEXHOJOTWYeCKHe IIPOLecChl: TepMoMeTp, Oapomerp,
T10JIy4eHre HaHOMaTepHasoB.

Jemoncmpayuu.

Mogenu JBY>KeHHs YaCTHL] BelljeCTBa.

Mopenb GpOyHOBCKOTO [BIKEHUSI.

BuieopouK ¢ 3arvchbio pearbHOr0 OPOYHOBCKOTO JBYKEHUSI.

Ouddysus xugkocTei.

Moges oneita IlITepHa.

[IpuTskeHue MOJIeKY.I.

Mogenu KpyCTalIM4eCKUX PeréToK.

HabsmrogeHue v viccieioBaHre U30TIPOL{ECCOB.

YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

WccnenoBaHue Tipoliecca yCTaHOB/IEHUsSI TEIJIOBOTO DPAaBHOBECHs TPU TeIriooOMeHe
MeXXAy ropsiuel U XOJI0JHOM BOJIOH.

M3yueHne M30TepMHUUECKOro Mpoliecca (PeKOMeH/|0BaHO HCIO/b30BaHMe LK(POBOM
naboparopun).

V3y4yeHne M30XOPHOr0 IpoLjecca.



N3yuenue n3obapHOro mporjecca.

ITpoBepka ypaBHeHUSI COCTOSTHUSL.

Tema 2. TepmoouHamuka. Tens06ble MawuHbl.

Tepmoavnamuueckass  (T[l) cucrema. 3ajaHue  BHEIIHUX  YCJIOBUM  [/s1
TePMOJUHAMUUECKOM CUCTeMbl. BHelllHMe W BHyTpeHHMe TIapameTpnl. [lapameTpsl
TePMOJUHAMMUECKOM CUCTEMBl KaK CpeZilHMe 3HauyeHWs BeJMUYMH, ONMCHIBAKOLUX eé
COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.

Hynesoe Hayaso TepPMOJUHAMUKHU. Camonpou3sBo/bHas peJlakcarus
TePMOJUHAMHUUECKON CUCTEMBI K TeIlJIOBOMY PaBHOBECHIO.

Mogenb uzeanbHOro rasa B TepMOJVHaMHKe — CHCTeMa YpaBHEHWW: ypaBHEHUe
MenpeneeBa—KnanelipoHa ¥ BbIpaKeHue 11  BHYTPeHHed 5SHepruu. Y (JIOBUSA
NPUMEHMMOCTH 3TOW MOJe/IM: HU3Kas KOHLIeHTpalds 4YacTHl], BBICOKME TeMIlepaTyphbl.
BripakeHue /151 BHyTpeHHel SHepruu OJHOaTOMHOI'O UZlea/IbHOro rasa.

KBasucrarnueckyie 1 HecTaTU4eCKHe IpPOLIeCChI.

OnemeHTapHast paboTa B TepMoArHaMuKe. Berarcienre paboTsl o rpaduky mpoiecca
Ha pV-auarpamme.

Terionepesaua kKak crnoco® W3MeHeHUs] BHYTPeHHel SHeprudl TepMOJUHAMHUeCKOn
cucteMbl Oe3 coBepiieHHs: paboTbl. KOHBEKIWSI, TeTIONPOBOJHOCTD, U3/TyUeHHe.

KommuectBo TeruioTel. TernioéMKOCTe Tesna. YJe/nbHas U MOJIIPHAss TeIIOEMKOCTU
BellleCTBa. YpaBHeHue Maliepa. Y jenbHas TeIyioTa CrOpaHMs TOIIMBA. PacuéTt konmruecTBa
TEIJIOTHI PH Terionepeaue. [TousTrie 06 agrabaTHOM Tporiecce.

[TepBbIli 3aKOH TepMOJMHaMHMKU. BHyTpeHHsss sHeprus. KonuuecTBO TemioTel M
paboTa Kak Mepbl I3MeHeH!sI BHYTPeHHel SHeprui TepMOJMHAMUUEeCKON CUCTEMBI.

BTopor 3aKOH TepMOJMHAMMKHU /I PaBHOBECHBIX IIPOLIECCOB: uepe3 3a/jaHHOe
paBHOBECHOE COCTOSIHHE TePMOJWHAMUYECKOW CHCTeMbI MPOXO/UT eIMHCTBEeHHas aauadara.
AbGcosroTHas Temrieparypa.

Bropon 3akOH TepMOJWHaMUKKA [/ HepPaBHOBECHBIX IIPOLIECCOB: HEBO3MOJKHO
repesiaTh TeIUIOTy OT Oosiee xomofHOTO Tejma K Oosiee Harperomy 0e3 KOMITeHCAL[UM
(Knaysuyc). HeobpatumMoCTs IPUPOJHBIX TPOLIECCOB.

[TpyHLMIIBI feHCTBUSA TeryIoBbIX MatyH. KIT/I.

MaxkcumanbHoe 3Hauenue KII/I. Lukin KapHo.

OKO/JIOTMYeCcKre  acCIleKTbl MCIIO/b30BaHWs — TeIUIOBBIX  JBuraTesned. TeruioBoe
3arpsi3HeHHe OKpY’Karoleu cpefibl.

TexHnueckre  yCTPOMCTBA U TeXHOJIOTMYECKHEe  TPOLIeCCH:  XOJIOAW/IBbHUK,
KOH/JJULIVOHED, [JW3e/IbHBbI 1M KapOIOpaTOpHBIN ABHWraTeny, rapoBas TypOHHa, IOJydeHue
CBePXHU3KMX TeMIlepaTyp, YTUIU3aLUsl «TeIIOBbIX» OTXOZJ0B C UCII0J/Ib30BAHHWEM TeIJIOBOIO
Hacoca, yTWIM3auusi OHOOpPraHMYecKOrO TOTUIMBA [jii BBIPAOOTKM  «TeIJIOBOW» |
3JIeKTPO3HEePrHUu.

Jemoncmpayuu.

M3meHeHMe TeMIiepaTyphbl TIPH afrabaTHueCckoM pacIIMpeHrH .

Bo3ayimHoe orauso.

CpaBHeHMe y/ie/IbHBIX TeTUIOEMKOCTel BeleCTB.

Crioco0bl M3MeHeHHs1 BHYTPEHHEH SHepruu.

WccnenoBanue aguabaTHOTO TIpoLiecca.

KomrbproTepHsle MOJie/y TeIUIOBbIX ABUTaTesen.

YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

V3mepeHue yzie/IbHOU TeII0EMKOCTH.

VccnepnoBanue rpoliecca OCTbIBaHMS BelljeCTBa.

WccnenoBanue aguabaTHOTO TIpoLiecca.

V3yyeHre  B3aMMOCBSI3M  3HEPIMM  MEXMOJIEKY/ISIDHOTO  B3aUMOJEMCTBUSL U
TeMIlepaTypbl KUIIEHUS] )KUJKOCTEN.



Tema 3. Azpezamuble cocmosiHus 8ewjecmea. Dasoenbie nepexoobl.

[Tapoobpa3oBanve u KoHAeHcalws. VcrapeHne W KureHue. YelbHas TeTioTa
rapoobpa3oBaHusi.

HacepijeHHble ¥ HeHachlllleHHble Tapbl. KadecTBeHHasi 3aBUCMMOCTBH IUIOTHOCTH M
JaB/ieHWs] HACBIIIEHHOTO Tlapa OT TeMIlepaTypbl, WX He3aBUCHUMOCTb OT 00béMa
HaCBIL[eHHOr0 Napa. 3aBUCUMOCTb TemIiepaTypbl KUITeHUs OT [JaB/IeHUs B JKUAKOCTH.

BraxxHocTs Bo3ayxa. AGCOMIOTHAS M OTHOCHTE/TbHAS BIQXKHOCTD.

Teéppoe Teno. Kpucrasuimyeckue u amopgHble Tesna. AHH30TPOIHMS CBOMCTB
KpucTa/ioB. [11aBieHre 1 KpUCTa/M3aLus. Y jesibHas TerioTa miasieHns. CyommMarius.

Hedopmariumn tBEpAOro Tena. PactsbkeHue u okatue. Casur. Moayne FOnra. Ilpesen
ynpyrux gedopmaruii.

TersioBoe paciMpeHue >KAAKOCTed W TBEPABIX Tenl, OOBEMHOe U JIMHEHHOe
pacmypeHre. AHrapMOHHU3M TeIUIOBBIX KOle0aHW uacTWI] BeljecTBA KakK MpUYMHA
TeIIOBOT0 paclIMpeHus Tesl (Ha KaueCTBeHHOM YPOBHe).

[Tpeobpa3oBaHue 3Heprun B (ha30BbIX Mepexoax.

YpaBHeHHe TeryioBoro banaHca.

[ToBepxHOCTHOe  HaTspKeHWe.  Ko3d¢uIMeHT  NOBEPXHOCTHOIO  HaTSDKEHUs.
KanmnisipHele siBnenus. [laByieHue 1of MCKPUB/IEHHOM IMOBEPXHOCTBHIO XUAKOCTA. Dopmyria
Jlannaca.

TexHWueckre yCTPOWCTBA W TeXHOJIOTMUECKHEe IIPOLeCChl: >KUAKHE KPUCTasUIbl,
COBpEMeHHble MaTepHasbl.

Jemoncmpayuu.

TerioBoe pacipenue.

CBolicTBa HaChILEHHBIX [1apPOB.

Kunenue. KureHuve rpu NoOHWKEeHHOM [JjaBJ/IeHUU.

V3mepeHue CH/Ibl TIOBEPXHOCTHOT'O HATSKEHUS.

OnBITHI C MBUIBHBIMU IVIEHKaMHU.

CmauuBanue.

KannisipHele siBjieHusI.

Mogen HeHbIOTOHOBCKOU JKUAKOCTH.

Crioco0bl U3MepeHus: BIaKHOCTH.

VccnenoBanye HarpeBaHus U TU1aB/IeHUs] KPUCTA/UTMUECKOTO BellleCTBa.

Bugsl gedopmariuii.

Hab6mrogenre Maneix fedopmMariyii.

YueHuueckuti 3Kcnepumenm, s1a6opamopHble pabombl, NPAKMUKYM.

V3y4yeHne 3aKOHOMEpPHOCTel HCIIapeHnst KUJKOCTeH.

V3mepeHue yzie/IbHOU TeIIOTHI I/1aB/IeHNs JIbJa.

VI3y4yeHre CBOMCTB HACBIIIEHHBIX 1apOB.

M3mepeHrie abCOTIOTHOM BIAKHOCTH BO3/yXa U OLleHKa MaCChl TapoOB B MTOMeIL[eHNH.

V3mepenue ko3¢ uLieHTa MOBepXHOCTHOTO HaTSDKEeHUSI.

N3mepenue monyns FOHra.

WccnenoBanue 3aBUCHMOCTH AedOpMallii pe3rHOBOTO oOpaslia OT MPUIOXKEHHOH K
HeMy CHUJIBL.

Pa3pen 4. dnekTpojuHaMuKa.

Tema 1. Dnekmpuueckoe nose.

OnekTpu3anys Tesl U eé NposiB/IeHusl. DJIeKTPUYeCKUU 3apsf. []Ba BUJa 3/1eKTpUUeCKUX
3apszioB. IIpOBOAHMKY, OU3/IEKTPUKY M TMOIYIIPOBOAHUKHU. DJIEMEHTapHBIM 3/1eKTPUYeCKUN
3apsifi. 3aKOH COXpaHeHUs 3/IeKTPUUYeCKOro 3apsza.

B3aumogeiictBue 3apsafoB. Toueunsle 3aps/bl. 3akoH Kysona.

OnekTpuueckoe rnose. Ero felicTere Ha 3/1eKTpUUeCcKre 3apsi/ibl.



HaripspkéHHOCTE  371eKTpuueckoro 1osisi. [1poGHbii 3apsa. JIMHWM HanpsKEHHOCTH
371eKTpruYeckoro noss. OAHOpPOgHOe /IeKTpUYecKoe IoJe.

[ToTeHLIManbHOCTD ~ 3/IEKTPOCTATAYECKOrO0  MO/s. PasHOCTh  INOTEHLMANoB MU
HanpspkeHve. IloTeHuuanbHass SHeprusi 3apszia B 3JIeKTpoCcTathyeckoM roste. IloreHiuan
3JIEKTPOCTaTUYeCcKoro Iosisg. CBsi3b HANPSDKEHHOCTU IOJIE M Pa3sHOCTU TOTEHLMANoB ISt
3JIEKTPOCTAaTUYeCKOro Iosis (Kak OJHOPOLHOI0, TaK ¥ HEOJHOPOJHOIO).

[TpyHLUI CyTIeprIo3ULIMM 3/IeEKTPUUECKUX TT0JIeN.

[Tone ToueuHoro 3apsiza. [losie paBHOMepHO 3apsbkeHHOUM cdeprl. [1osile paBHOMeEpPHO
3apspKeHHOTo 10 00béMy m1apa. [losile paBHOMEpPHO 3apsDKeHHON 0eCKOHEeYHOW TJIOCKOCTH.
KapTuns!l TMHNY HANPSUKEHHOCTY 3TUX M0J1eN U SKBUITOTEHLIMA/IbHBIX [TIOBEPXHOCTEM.

ITpoBOAHMKM B 3/1€EKTPOCTaTUUECKOM T10J1e. Y CJIOBUe PaBHOBECHS 3apsi/OB.

[IV3/1eKTpUKY B 3JIEKTPOCTaTUYeCKOM IToJie.  [IyM3jeKTpyuyecKasi NPOHULIAeMOCTb
BelleCTBa.

KonpeHcaTop.  DJIeKTPOEMKOCTb ~ KOHJEHCaropa.  JJIGKTPOEMKOCTb  IIJIOCKOTO
KOH/IeHcaTopa.

[TapannensHoe  coefuHeHWe  KOHZeHCATopoB. [locnefnoBaTesibHOe — coefiHEHUe
KOH/IeHCaTOPOB.

OHeprus 3apspKeHHOT0 KOH/ZIeHCaTopa.

[IBv>KeHMe 3apsDKeHHOM YacTHULbI B OAHOPOAHOM 3JIEKTPUYECKOM I10JIe.

TexHUUeCKre yCTPOUCTBA U TEXHOJIOTHUYECKUe TIPOLIeCChL: 3/IeKTPOCKOIL, 3JIeKTPOMeTP,
3/IEKTPOCTaTUUeCKasi 3alluTa, 3a3eMJ/IeHWe 3JIeKTPONpHUOOpOB, KOHZEHCATOPhl, TeHepaTop
Ban ge I'paada.

Jemoncmpayuu.

Y CTpOUCTBO ¥ NIPUHLIUII eUCTBUS 37IeKTPOMETpa.

OneKTprUYecKoe IoJie 3apsHKeHHbIX IapHUKOB.

OneKkTprUYecKoe IoJie ABYyX 3apsDKeHHBIX M/IaCTHH.

Mogenb snekTpoctaTiueckoro reneparopa (Bau ge I'paada).

ITpOBOAHUKM B 3/IEKTPUUECKOM TI0JI€.

DJIeKTpoCcTaTUyecKas 3allura.

Y CTpOUCTBO U IeliCTBHe KOH/eHCaTOpa NOCTOSTHHOY U [lepeMeHHOU MKOCTH.

3aBUCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHZeHcaropa OT IUIOaJy IUIaCTHH,
PacCTOSIHUS MeX/y HUMHU U IU3/IeKTPUYeCKOU ITPOHULIaeMOCTH.

OHeprus 371eKTPUYeCcKoro IoJist 3apshKeHHOI0 KOHZIeHcaTopa.

3apsiiKa U paspsiika KOHZleHcaTopa uyepes3 pe3ucTop.

YueHuueckuti 3Kcnepumenm, s1a6opamopHble pabombl, NPAKMUKYM.

OreHKa CuI B3aMMOZ,eUCTBUS 3apSPKeHHBIX TeJl.

HabmogeHve TmipeBpallieHUsi SHEPTUM  3apsUKEHHOTO KOHJEHCAaTopa B SHEPTHIO
W3JIy4eHus CBeTOLUO/A.

V3yyeHne nipoTeKaHusl TOKa B LIeH, COZeprKalliel KOHJeHCaTop.

PacripesienieHie  pa3sHOCTM TOTEHLMA/IOB (HANpsDKeHWsI) TpU  I0C/Ie0BaTe/IbHOM
COeJJMHEeHUU KOH/IeHCaTOPOB.

WccnenoBanue paspsiia KOHZieHCaTopa yepes pe3sucTop.

Tema 2. ITocmosiHHbBIL 3/1eKMPUYeCKUll MOK.

Cua toka. ITocTosiHHBIN TOK.

YcnoBusi CyljecTBoBaHHs IIOCTOSIHHOIO 3JIeKTPUYECKOro TOKa. VICTOUHMKM TOKa.
Hanpsokenve U u 3JIC é.

3akoH Oma /11 yyacTKa Liellu.

OneKTphyeckoe  COINPOTHBJIEHHE. 3aBUCHMOCTb  COMNPOTUBJ/IEHUS  OZHOPOJHOIO
NPOBOJHMKA OT €ro JJIMHBbI Y IUIOLIaJU IONepeyHoro CeueHusl. YJelbHOoe COIPOTHBIIEHHE
Bell|eCTBa.



[TocnepoBarenbHOe, napasuleslbHOe, CMeIIaHHOe COefVHeHVe IIPOBOJHUKOB. Pacuér
pa3BeTB/IEHHBIX 1eKTpUuUecKux Lenei. [IpaBuia Kupxrodga.

Pabora anekrpuyeckoro Toka. 3akoH /xoyns—/IeHra.

MoIHOCTB 3/1eKTPHUYeCcKOoro ToKa. TeryioBas MOIIHOCTb, BblZiesisieMasi Ha pe3uCTope.

OAC wn BHyTpeHHee COIPOTHBJ/IEHME WCTOYHMKA TOKa. 3akoH OMa [y IOJIHOU
(3aMKHYTOM) 5/IeKTpAUYeCKOU Liernd. MOIHOCTh UCTOYHUKA TOKa. KOpoTKoe 3ambIKaHue.

KonzeHcarTop B 1jenu MOCTOSTHHOT'O TOKA.

TexHWueckre yCTpPOMCTBA M TEeXHOJIOTWUYECKHe IIPOLeCChbl: amIlepMeTp, BOJIbTMeTP,
peocTaT, CYETUMK 3/IeKTPUYECKOU SHepruu.

Jemoncmpayuu.

V3mepeHue CH/bl TOKA U HallPSDKEHUSI.

VccnenoBanve 3aBUCUMMOCTM CWIBI TOKA OT HaIpPsDKeHUs U1 Pe3HCTOpa, JIaMIIbI
HaKa/IMBaHUs U CBETOAUO/A.

3aBUCHMOCTb CONPOTUBJIEHUS] LIWINHAPUYECKUX MPOBOJHUKOB OT [JIMHBI, IJIOLAAN
TIOTIepevyHOro CeYeHust U MaTepuasna.

VccnenoBanve 3aBUCMMOCTHA CWIBI TOKAa OT COINPOTUB/IEHUS TIPA  ITOCTOSIHHOM
HaIpspKeHNU.

IIpssmoe usmepenue D/1C. KopoTkoe 3amblKaHue ra/lbBAHUYECKOr'0 3/IeMeHTa U OLleHKa
BHYTPEHHET0 CONPOTHBJIEHUS.

Crioco06bl coeJUHEeHUsI NCTOUHUKOB TOKa, D/IC Gatapeii.

VccnenoBanve pasHOCTH IOTEHLMAIOB MeXAY TOIKOCAMH UCTOYHHMKA TOKA OT CHJIbI
TOKa B LIelH.

YueHuueckuti 3Kcnepumenm, s1a6opamopHble pabombl, NPAKMUKYM.

VccnenoBanyue CMeIaHHOTO COeJHEHUS Pe3UCTOPOB.

V3mepeHue yzie/IbHOTO CONIPOTUBIIEHNS TIPOBOJHUKOB.

VccnenoBanye 3aBUCMMOCTY CUIIBI TOKA OT HAIIPSDKEHUS ZJ1s1 JIaMITbl HaKaIMBaHMs.

YBenuueHnue npeziesia U3MepeHus aMriepmerpa (BoJbTMeTpa).

N3mepenue D/1C v BHYTPeHHEro CONPOTUB/IEHUS UCTOUHUKA TOKaA.

Nccnenosanue 3aBucumoctd O[JC raspBaHUYECKOrO 3jIeMeHTa OT BPEMEHU IIpU
KOPDOTKOM 3aMbIKaHHUH.

VccnenoBanve pasHOCTH IOTEHLMAIOB MeXAY MOIKOCAMH UCTOYHHMKA TOKA OT CHJIbI
TOKa B LIelH.

VccnenoBanye 3aBUCMMOCTH 110/1€3HOU MOIIIHOCTH UCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. ToKu 6 pa3nuuHbIX cpedax.

OnekTpyuyeckas MPOBOJUMOCTb pa3/IMYHbIX BeLeCTB. JJIEKTPOHHAs IPOBOUMOCTH
TBEPABIX METa/UVIOB. 3aBUCUMOCTb  CONPOTUBJIEHUS MET&//IOB  OT  TeMIlepaTyphl.
CBepXIpoBOAUMOCTb.

ONeKTpUYeCcKui TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CoOCTBeHHass W TPUMeCHasi TIPOBOJUMOCTb TOTYTPOBO/IHUKOB.
CaoiicTBa p—n-miepexoza. [1o/yrpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYeCcKUd TOK B 3JIEKTPOJIMTAX.  OJIEKTPOJIUTAYECKas  JUCCOLMaLus.
OnekTponn3. 3akoHbl Papajes [J1s 3/1eKTPO/IM3a.

OnekTpUuyeckud TOK B rasax. CamoOCTOATeNbHBIM W HEeCaMOCTOSATebHBIA paspsf.
Pa3nuuHble TUIBI CAMOCTOATENBHOIO paspsaga. Monnus. [1na3sma.

TexHnueckre yCTPOMCTBAa M IIPaKTHYeCKOe IPUMeHeHMe: ras3opaspsiiHble JIaMIIbl,
3/IeEKTPOHHO-/Ty4YeBast TpyOKa, TOTyTIPOBOIHUKOBbIE TIPUOOPHI: AM0J, TPAH3UCTOP, HOTOAUOS,
CBETOAMO/, Tra/lbBaHUKa, paduHUpOBaHWE MeJU, BbIIVIABKA aJOMHUHUS, 371eKTPOHHAas
MUKPOCKOIHSI.

Jemoncmpayuu.

3aBUCHMOCTb COIIPOTHB/IEHUS MeTaslJIOB OT TeMIlepaTyphl.

ITpoBOAMMOCTE 3/1€KTPOJIUTOB.



3akoHsbl 371ekTposivsa dapazes.

VckpoBoii pa3psij, ¥ IPOBOJUMOCTb BO3JyXa.

CpaBHeHHe TPOBOAUMOCTH MeTaslJIOB U TIOYIIPOBOJHUKOB.

OZHOCTOPOHHSISI IPOBOJUMOCTb JUO/A.

YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

HabsmrogeHue 371eKTposm3a.

V3mepeHue 3apsiZia OJHOBAJIEHTHOTO HOHA.

VccnenoBaHye 3aBUCMMOCTH COTIPOTHB/IEHHMSI TEDMOPE3UCTOpa OT TeMIlepaTyphl.

CHsTHe BO/IbT-aMIIePHOM XapaKTepUCTUKU JUOJA.

du3nuecKknii IPaKTUKYM.

Crioco6bl  m3MepeHUsi (DU3MUYECKMX BeMWYMH C HCIIO/Ib30BAHHMEM AQHAJIOTOBBIX U
[U(PPOBLIX U3MEPUTE/IEHBIX TTPUOOPOB 1 KOMITBIOTEPHBIX JaTUMKOBBIX CUCTeM. AOCOTIOTHBIE
Y OTHOCUTe/bHble TIOTPELIHOCTH H3MepeHui @u3nueckux BennuvH. OlLleHKa TI'paHuL]
MOTPeIHOCTeN.

[TpoBefeHMe KOCBEHHBIX W3MepeHUM, WCC/e[oBaHWM 3aBUCUMOCTel (U3UUeCKUx
BeJIMYYH, TIPOBEPKA Mpe/yI0’KeHHBIX TUToTe3 (BBIOOp M3 paboT, ONMMCAHHBIX B TeMaTUYeCKUX
pazzenax «YueHnuecKui KCIIepUMeHT, 1abopaTopHbIe paboThl, TPAKTUKYM» ).

MexnpeaMeTHbIe CBA3H.

W3yuenne Kypca ¢usuku yriay6méHHoro ypoBHsi B 10 Kjacce OCYIIeCTBISIETCS C
YUETOM COZiep>KaTeNbHbIX MEXKIIPeJAMEeTHbIX CBs3ell C KypcaMH MaTeMaTHKH, OWO0JIoTHH,
XUMUH, reorpayu U TeXHOJIOTHH.

MescnpedmemHble nNoHsAMusl, C65A3aHHble C U3y4YeHUEeM Memooo8 HAy4yHO20
Nno3HaHus: siBjieHWe, HayuHbld (paKT, rumoresa, ¢usnyeckas Be/JWUMHA, 3aKOH, TeOopus,
HaOmofieHre,  9KCIIepUMEHT, MOJe/lMpOBaHhe, MOJeb, H3MepeHHue, TOTPELTHOCTH
M3MepeHul, h3MepuTebHbIe IPUOOPHI, LM(pOoBasi 1abopaTopusi.

Mamemamuka: pelieHve CHUCTeMbl ypaBHeHWH. JIuHeliHas ¢yHKus, mapabora,
ruriepbosa, ux rpadMKd U CBOWCTBA. TpuroHoMeTpuueckne (YHKLUHM: CHHYC, KOCHUHYC,
TaHreHC, KOTaHI'eHC, OCHOBHOE TPUTOHOMETPUUECKOe TOXKJeCTBO. BEKTOpbI U HMX MPOeKLUU
Ha OCH KOOPJMHAT, C/I0)KeHHe BEeKTOPOB.

Buosnozusa: MexaHuWuecKoe [JBW)KEHHWE B JKUBOW Tmipupoge, Auddysus, ocMmoc,
TerI000MeH >KMBBIX OPraHW3MOB, TEIUIOBOE 3arpsis3HeHre OKPY’Karolel Cpefibl, YTUIM3aLus
OMOOpraHNueckoro TOIUIMBA [ BBIPAOOTKH  «TEIVIOBOW» M 3JIEKTPOIHEPTuH,
MOBEPXHOCTHOE HaTshKeHWe U KalWI/spHble sB/IeHUs B MPUPOJie, 1eKTPUUeCcKre sIBJIeHHUs B
JKUBOM MIpUPOJeE.

Xumus: [UCKpPeTHOe CTpPOeHHe BelecTBa, CTPOEHMEe aTOMOB U MOJIEKYJ, MOJIb
BellleCTBa, MOJIIpHasi Macca, roJjiyueHre HaHOMaTepHasloB, TEI/IOBble CBOMCTBA TBEP/BIX TeJ,
JKUKOCTeM M Ta30oB, JKUJKWe KPUCTA/UIbl, SJ/IeKTPUYeCKWe CBOMCTBA MeTaslioB,
3/1eKTPO/IUTHUYUECKas AUCCOLMaLIMs, TabBaHUKa, 3/IEKTPOHHAsi MUKPOCKOIIHSI.

TI'eozpagpus: BnaxxHOCTH BO3AyXa, BeTpbl, 0apoMeTp, TEPMOMETD.

TexHonozus: mpeoOpa3oBaHuWe [JBIKEHWH C WCIIO/Ib30BaHHEM MEXaHU3MOB, YUéT
CYXOro Y >XKUJKOTO TPeHHUsl B TeXHHKe, CTaTUYeCKe KOHCTPYKLIMH (KPOHILTENH, peléTyaTble
KOHCTPYKLIMK), WCII0/Ib30BaHWe 3aKOHOB COXpPaHEHHsI MeXaHUKHM B TexXHHKe (TMPOCKOT,
BOJOMET W [IpyTWe), [BUTaTe/llb BHYTPEHHETO CropaHus, TapoBas TypOvHa, OBbITOBOI
XONOAWIBHUK, KOH/WLMOHEpP, TeXHOJOTWH TMOIy4YeHHs COBPEMEHHbIX MaTepuasioB, B TOM
ylycae HaHOMaTepuasoB, M HAHOTEXHOJOTWH, 3/IeKTpOCTaTHYecKas 3alljuTa, 3a3eM/ieHre
3/IeKTPOTNIPUO0POB, Ta30pa3psigHbIe JTaMIIbI, TTOTYTIPOBOAHHUKOBLIE TIPUOOPHI, ra/IbBaHUKA.

11 K/TIACC

Pa3pen 4. dnekTpojuHaMuKa.
Tema 4. MazHumHoe nosie.



B3aumogencTBue MOCTOSHHBIX MarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHoe 1ose.
Bektop MarHuTHOM WHAYKUMM. [IpyHIMII Cynepno3vlMy MarHWTHBIX Mojed. JInHun
MarHUTHOU UHIYKLMH.

MarHuTHOe 110J1e MPOBOJHUKA C TOKOM (IIPSIMOrO NIPOBOJIHUKA, KaTyLIKW U KPYTOBOT'O
BUTKA). OnbIT JpcTeja.

Cuia AMriepa, eé HarnpaB/leHUe U MOZYJIb.

Cuna JlopeHuja, eé HampaB/ieHHWe U MOAY/b. [IBI)KeHHe 3apsDKeHHOM 4acCTULpl B
O/THOPOZITHOM MarHUTHOM TioJie. PaboTa cubl JIopeHiia.

MaruuTHoOe 1ose B Bewjectse. deppoMarHeTHKy, rapa- U JuamMarHeTHKU.

TexHWUecKre yCTPOMCTBA M TEeXHOJIOTMYeCKHe IPOLIeCChl: NTPUMeHeHHe ITOCTOSTHHBIX
MarHuTOB, 3/IeKTPOMAarHUTOB, TeCTep-MYJbTUMETP, 3/IeKTPoJBHUraTenb SKOOH, yCKOpUTe
3/IeMeHTapHBIX YaCTHLI.

Jemoncmpayuu.

KapTiHa nMHWA WHAYKOUA MarHUTHOTO TIOMS TI0JIOCOBOTO U TIOJKOBOOOpAa3HOTO
MTOCTOSIHHBIX MarHMTOB.

KaptuHa /MHMM MarHATHOM WHIYKLMM MO/ JAJMHHOIO TPSIMOTO NPOBOJHMKA U
3aMKHYTOT'O KOJIbL[€BOT'O IIPOBO/JHMKA, KATYIIIKH C TOKOM.

B3aumogencTBue ByX NIPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HenictBue cunbl JIopeHIla Ha MOHBI 3/IEKTPOJINATA.

HabmrofeHre qBIKeHNs yYKa 3/1eKTPOHOB B MarHUTHOM TIOJI€.

[IpyHLMN  JeCTBUS  3/IEKTPOW3MEpPUTENbHOTO TPUOOpa  MarHHUTO3J/IeKTPHUeCKOi
CUCTEMBI.

YueHuueckuti 3Kcnepumenm, s1ab6opamopHble pabombl, NPAKMUKYM.

VccnenoBanre MarHUTHOT'O T10JIS1 IOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOWCTB (peppOMarHeTUKOB.

VccnenoBanue [erCTBUS IOCTOSTHHOIO MarHWTa Ha paMKy C TOKOM.

M3mepenue cuibl AMIepa.

V3yueHuve 3aBUCUMOCTU CU/IbI AMIIepa OT CUJ/IbI TOKA.

OmnpefienieHrie MarHUTHOM MH/YKLIMM Ha OCHOBE M3MepeHUs CUJIbl AMITepa.

Tema 5. Dn1ekmpomazHumHas UHOYKYyusi.

SIBneHvie 3/1eKTPOMarHUTHOM UHAYKLMU. [I0TOK BekTOpa MarHuTHOW MHAYKUMU. D1C
VHAYKLUU. 3aKOH 371eKTpOMarHuTHOU MHAYKimKM Papaziess. BuxpeBoe syekTpuyeckoe moJie.
Toku ®yko.

O/ C MHAYKLMM B IIPOBOJHKKE, NBMKYLEMCS B OZHOPOJHOM MarHWUTHOM I10JIe.

IIpaBuso JleHua.

WupyktrBHOCTE. KaTylllka WHIYKTMBHOCTA B LieNM IIOCTOSIHHOTO TOKa. fIBjieHue
camouHAyKuyu. 3/1C caMOUHAYKLMH.

OHeprusi MarHATHOTO 0JIs1 KaTYLIKU C TOKOM.

O/1eKTpOMarHUTHoOe I1oJIe.

TexHnueckre yCTPOMCTBA M TeXHOJOTMYeCKHWe TpOLIeCChl: WHAYKLMOHHAs I1eyb,
COJIEHOW/], 3alllUTa OT JIeKTPH3aLiy TeJl IPY [IBIKeHUU B MarHUTHOM I10J1e 3eMJIH.

Jemoncmpayuu.

HabmrofeHue siB/ieHuUst 371eKTPOMAarHUTHON MHAYKLIWH.

Nccnepoanue 3aucuMoctd DJIC MHAYKLMU OT CKOPOCTA U3MEHEHUs] MarHUTHOI'O
MIOTOKa.

IIpaBuso JleHua.

[TasleHre MarH1Ta B aTFOMUHUEBOU (Me[HOM) TpyOe.

SAByieHne CaMOMHIYKLUU.

Nccneposanue 3aBucuMocTd 3/JC caMOMHAYKLIMU OT CKOPOCTH U3MeHeHUs CUJIbI TOKa
B LIEIIN.



YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

VccnenoBanye siB/IeHUS 3/1eKTPOMarHUTHOM MHAYKLIWU.

OmnpefieneHrie MHAYKLIMA BUXPEBOIO MarHUTHOT'O TOJISI.

VccnenoBanue siB/IeHUSI CAMOVHIYKLUHU.

C6opka Mogenu 3/1eKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. KosiedbaHus U BOJTHBI.

Tema 1. MexaHuuecKue Ko1e0aHusl.

KosnebarenbHasi cricrema. CBOOOZHbBIE KOeOaHUSI.

Fapmonnueckne Kosmebanus. KuHemaTnueckoe # — JWHaMHUYeCcKoe —OIMCaHUE.
OHepreTMyeckoe ONMCaHUe (3aKOH COXpaHeHHsT MexXaHWuYeCKOM 3SHepruu). BeiBog
JUHAMHUECKOTO OIHCAHUS TapMOHHYECKMX KoyiebaHWid W3 WX SHEPreTUUeckoro u
KMHEeMAaTH4YeCcKOro OIMCaHUsl.

Awmrmmtyza ¥ dasa konebanuii. CBsi3b aMIUTATYAbI KO/ieOaHUH MCXOJHOM BeJTMUMHBI C
aMIUTUTYJaM1 Kojie0aHui eé CKOPOCTH U YCKOPEeHHUSI.

[Tepuoy wu uactota Kosebanwit. Ilepros Mambix CBOOOAHBIX — KoJeOaHMIA
MaTeMaTH4ecKoro MassTHUKA. [lepros cBoOOAHBIX Ko/lebaHHii TIPYKMHHOTO MasTHUKA.

[lonsiTie o 3aryxarommx KosmeOaHusix. BeiHyXK7ZeHHble Kosiebanus. Pe3oHaHC.
Pe3oHaHCHas KpuBasi. ByimsiHue 3aTyxaHusI Ha BU/, Pe30HaHCHOUW KPUBOU. ABTOKO/Ie0aHusI.

TexHWUecKye yCTPOMCTBA U TEXHOJIOTMUYECKHe TPOLIecChl: MeTPOHOM, 4achl, Kaydes,
My3bIKa/bHble THCTPYMEHTBHI, celicmorpad.

Jemoncmpayuu.

3amuce KomebaTelbHOTO IBYKEHMSI.

HabmrofeHre He3aBUCMMOCTH TIepHofila ManbiX Kome0aHWi Tpy3a Ha HHUTH OT
aMIUIATYIBI.

WccnenoBanue 3aryxarmomux Kome0aHW W 3aBUCHUMOCTH T1€pyUoja CBOOOAHBIX
KosiebaHMii OT COTIPOTHBJIEHHSI.

UccnenoBanue KosebaHWid Tpy3a Ha MAaCCHBHOW TIPY)KHWHE C 1ieJIbI0 ()OPMHPOBAHUS
TrpeZicTaB/ieHUH 00 HieasIbHON MO/Ie/Td TIPY>KUHHOTO MasiTHHKA.

3aKOH COXpaHeHUsI JHePIUU TIPU KOeOaHusIX Tpy3a Ha MPY)KUHE.

WccnenoBaHue BBIHYK/JEHHBIX KOIeOaHHH.

Hab6mrogeHue pe3oHaHca.

YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

M3mepeHnue rieproja CBOOOJHBIX KOe0aHUI HUTSHOTO U TIPY>KUHHOTO MasiTHHUKOB.

M3yueHue 3aKOHOB [IBIDKEHHS TeJla B X0/le KoreOaHui Ha yIIpyroMm To/Bece.

V3yyeHre ABVKEeHNsI HUTSIHOTO MasiTHUKA.

[Tpeobpa3oBaHue SHePrUM B MPY>KUHHOM MasiTHUKE.

WccnenoBanue yObIBaHMS aMIUTATYAbI 3aTyXalOLMX KOIeOaHuUIA.

WccnenoBaHue BBIHYK/JEHHBIX KOIeOaHHH.

Tema 2. D1ekmpomazHumMHble Ko/1e0aHusl.

KonebatenbHeii KOHTYp. CBOOOJHBIE 3/IEKTPOMAarHUTHbBIE KOie0aHUsI B H[eaJbHOM
KosiebaTesbHOM KoHType. @opmysia TomcoHa. CBs3b aMIUIMTY/[bl 3apsifia KOHJEeHCaTopa C
aMITIUTYJJON CHJIbI TOKA B KOjle0aTeslbHOM KOHTYPe.

3aKOH COXpaHeHUsI JHEPTHHU B U/ieaTbHOM KoJsiebaTesTbHOM KOHTYpe.

3aTyxaromye 3/eKTpOMarHUTHbIe KosiebaHWs. BbIHy)KIeHHbIe 371eKTPOMarHUTHbBIE
KoJie0aHusI.

[TepemeHHBIM TOK. MOIHOCTb NEpeMEHHOTO TOKAa. AMIUIMTYJHOe U JelCTBYloljee
3HayeHue CU/Ibl TOKA U HallpspKeHUs TP pa3uyHOM (popMe 3aBUCMMOCTH ITepEMEHHOI0 TOKa
OT BpeMeHH.

CrHyconJanbHbIM  TepeMeHHbIM TOK. Pe3ucTop, KOHAeHCAaTOp M Karyllka
VHJYKTUBHOCTH B LIe[M CHUHYCOWJAJbHOIO IepeMeHHOro Toka. Pe3oHaHC TOKOB. Pe3oHaHC
HarlpspKeHUH.



UpeaneHbiii  TpaHchopmarop.  [IpomsBoacTBo, mepesada u  mortpebiieHne
3JIEKTPUYeCKOW SHepruM.

OKo/I0oTMYecKre PUCKY NIpY MIPOM3BO/CTBE 3/1eKTpo3Hepruu. KynibTypa UcIo/ip30BaHUs
3/1eKTPO3HEPTUU B [1OBCEJHEBHOM >KHU3HHU.

TexHuueckre yCTPOHCTBA U TEXHOJIOTMYECKHUe TMPOLeCChl: 3/1eKTPUYeCKUN 3BOHOK,
reHepaTop nepeMeHHOr0 TOKa, TMHUU 3/1eKTporiepeau.

Jemoncmpayuu.

CBoO0HbIe 3/1IeKTPOMarHUTHBIE KOjie0aHusl.

3aBHUCHMOCTh YaCTOThI CBOOOHBIX KO/IeOaHU OT MHAYKTUBHOCTH U éMKOCTH KOHTYPa.

OcLuII0rpaMMBI 3/1IEKTPOMAarHUTHBIX KOJTeOaHHH.

[eHepaTop He3aTyXaroIIMX 1eKTPOMarHUTHBIX KoeOaHui.

Mogesnb 5/1eKTpOMarHUTHOTO TeHepaTropa.

BeIHY)X/IeHHbIe CIHYCOHU/ja/TbHbIe KO/leOaHusI.

PesucTop, KaTylika UHAYKTHBHOCTH U KOH/IEHCATOP B Liely ITepeMeHHOr o TOKa.

Pe3oHaHC 1ipy noc/eioBaTe/IbHOM COeJMHEHUM Pe3rCTOpa, KaTyLIKKA WHAYKTUBHOCTU
Y KOHJieHcaTopa.

YcTpolicTBO M NpUHLIMI AeficTBUS TpaHCchopMaTopa.

Mogenb TUHUM 3/1eKTporiepeiaul.

YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

W3yuenue TpaHchopmaropa.

WccnenoBanve MepeMEHHOTO TOKAa 4Yepe3  I0C/e0BaTe/bHO  COeWHEHHbIE
KOH/IeHCATop, KaTyLIKy U Pe3nCTop.

HabsmroieHre 31eKTpPOMarHiTHOTO pe30HaHca.

WccnenoBanue paboThI HCTOUHUKOB CBeTa B L[eTH TIepeMEeHHOTO TOKa.

Tema 3. MexaHuuecKue u 3/1eKmpoOMazHUMHble 80/THbI.

MexaHWuecKue BOJIHBI, YCAOBUSI MX pacnpocTpaHeHus. [lomepeuHsle M MpoOJO/bHbIE
BO/IHBL. Ilepuof, CKOpOCTb pacripocTpaHeHWsi M JavHa BoOJiHbL. CBOWCTBAa MeXaHUUYECKUX
BOJIH: OTpa)KeHUe, pesioM/ieHre, MHTep(epeHLvs U JupakLys.

3Byk. CKopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTta ToHa. TeMOp 3ByKa.

[ITymoBoOe 3arpsi3HeHHe OKPY>Kalolleil Cpe/ibl.

O/eKTpOMarHMTHbIE BOJIHBI. Y C/IOBUSI M3/My4eHusl 3/IeKTPOMarHUTHBIX BOJH. B3anmHas
OpHeHTaL1si BeKTOPOB B 3/IeKTPOMarHUTHOM BOJIHE.

CBoiiCTBa 3/7E€KTPOMarHMTHBIX BOJH: OTpakKeHHe, TpesioMJIeHHe, TIoJsipr3aLus,
vHTepdepeHUs U AUdpaKLys.

[ITkana 37eKTpOMarHUTHbIX BOJH. [IpriMeHeHe 3/1eKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHLMIIBI paivOCBSI3U U TesleBUeHus. Pafuonokarusi.

OneKTpoMarHMTHOe 3arpsis3HeHHe OKpY Karolieid cpefibl.

TexHuuecKre yCTpOMCTBa U MPaKTUUeCKoe pUMeHeHre: My3bIKalbHble UHCTPYMEHTHI,
pazap, paJuONPUEMHUK, Te/leBU30p, aHTeHHa, TenegoH, CBU-neub, ynbTpa3ByKoBas
[IMarHOCTHKa B TeXHUKe U MeJJULIUHE.

Jemoncmpayuu.

O6pa3oBaHye 1 pacripoCTpaHeHue TIOMepeuHbIX U IPOA0JILHBIX BOJIH.

Kosnebmrorrieecst Tesio Kak MCTOUHMK 3BYKa.

3aBUCHMOCTb JJTUHBI BOJIHBI OT YaCTOTHI KOJie0aHUH.

Hab6smrogeHre oTpaykeHus ¥ TIPeIOMJIEHHST MeXaHUUeCKHUX BOJIH.

Hab6mogenue naTepdepeHLyy ¥ JudpaKkiiyd MeXaHUUeCKIX BOJTH.

AKyCTUYeCKUM pe30HaHC.

CBoiicTBa y/bTpa3ByKa U ero NpuMeHeHue.

HabmrogeHre CBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYZOW W YaCTOTOM
KOJieOaHMi.



VccnenoBanve CBOMCTB — JIEKTPOMAarHWTHBIX BOJIH:  OTpakeHWe, IIpesIOMJIeHue,
noJisipyu3auus, Judpakuys, uHTepdepeHLusl.

O6Hapy»xeHre HHPPAKPACHOTO U YIbTPAa(HOIeTOBOTO U3y IeHHN.

YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

V3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

V3yyeHune pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBe.

Tema 4. Onmuka.

[TpssmonMHelHOe pacripocTpaHeHre CBeTa B OJHOPOAHOM cpege. JIyu cBeta. ToueuHbli
VCTOYHUK CBeTa.

OtpakeHre cBeTa. 3aKOHBI OTpaXeHHsI cBeTa. IlocTpoeHne M300pakeHHid B TVIOCKOM
3epkase. Cepuueckre 3epkKasa.

[IpeniomneHne cBeTa. 3aKOHBI TIPeJIOM/IEHHS CBeTa. AOCOMIOTHBIM TIOKa3aTesb
ripesiomsieHrsl. OTHOCUTe/IBHBIM TTOKasaresb INpesioMieHus. [10CTOSHCTBO 4acTOThI CBeTa U
COOTHOLLIEHWe [JIMH BOJIH TpY IepexoZe MOHOXPOMaTHYeCKOro CBeTa 4Yepe3 TIpaHULy
pasziesia IByX ONTUYEeCKUX Cpes.

Xog nyueii B ipusme. [ucniepcust cBeta. CroxHbIN coctaB bemoro ceera. L]BerT.

[TonmHoe BHyTpeHHee oTpakeHue. IlpefenbHBIM yrosq IIOJHOIO BHYTPEHHErO
OTpa’kKeHHsl.

Cobuparomjue ¥ paccemBarolie JMH3bl. ToHKasg MH3a. DOKyCHOe paccTosiHie |
ONTMYeCKass Cula TOHKOM JIMH3bl. 3aBUCUMOCTb (DOKYCHOTO PpacCTOSIHUSI TOHKOM
cepryeckoi IMH3bI OT €€ reOMeTPUU U OTHOCHUTE/ILHOTO TT0Ka3aTe/Isi Ipe/IOM/IeHHsI.

@dopMyJia TOHKOM JIMH3bL. YBe/lMyeHue, faBaeMoe JIMH30H.

Xop nyva, NpoLIe/Iero JIMH3Yy 07, IPOU3BOJIbHBIM YIJIOM K €€ IJIJaBHOW ONTUYeCKOU
ocu. ITocTpoeHre n300pakeHUI TOUKK M OTpe3Ka MPsIMOi B COOMPAIOLUX U PaCcCenBaIOIINX
JIMH3aX U UX CACTeMax.

Onruueckue npubopsl. Pa3pemaroijast ciocobHOCTS. ['1a3 Kak onTuueckasi CUCTeMa.

ITpenensl NpUMEHMMOCTH FeOMeTPUYeCKOM ONTHKU.

BonHoBasg ontuka. VHTepdepeHius cBeTa. KorepeHTHble MCTOUHUKH. Y C/IOBUS
HaOmO/IeHrsT MakCMMyMOB M MHHHUMYMOB B WHTep(epeHLMOHHON KapTHHe OT [BYyX
KOTepeHTHBIX UCTOYHUKOB. [IprMephl K/lacCuuecKuX MHTep(epeHLIMOHHBIX CXeM.

HNudpakuusi cBeta. [JudpakiuroHHas pemiéTka. YcioBue HaOJOAEHNUS TJIaBHBIX
MaKCMMYyMOB TpY TaJleHU MOHOXPOMaTHUeCKOro CBeTa Ha AW(PaKLIMOHHYIO PeLIETKY.

[Tonapusanys ceeta.

TexHWueckre yCTPOMCTBA M TEXHOJIOTMYECKHe IPOLIeCChl: OYKH, JIyIa, IepUCKOII,
¢oToanmnapar, MUKpPOCKOII, MPOEKL[MOHHBIM arrnapar, MpOCBeT/eHHe ONTUKH, BOJIOKOHHAs
OIITHKA, JU(PaKLMOHHAs PeIIeTKa.

Jemoncmpayuu.

3aKOHbI OTpakeHus CBeTa.

VccnenoBanue rpesioMIeHUs CBeTa.

HabsmroeHre 1oTHOTO BHYTPEHHEr0 OTpakeHust. Moziesib CBeToBO/Ia.

VccnenoBanve xoza CBETOBBIX IIYUKOB 4Yepe3 IUIOCKOINApa//Ie/IbHYIO IIaCTUHY M
TIpU3MYy.

WccnenoBaHue CBOMCTB M300pa’keHUH B JIMH3AX.

Mopenyu MUKpPOCKOIIa, TeJiecKora.

Hab6smroaenve naTepdepeHLy CBeTa.

Hab6smroeHrie 1BeTOB TOHKHX TT/IEHOK.

Habnromenue qudpakiyy cera.

W3yueHune quQpakL{OHHON PeLIETKHU.

Habmogenue audpakiOHHOTO CITEKTPa.

HabnroeHue qucrepcuu CBeTa.

HabsmroeHue rosisipu3ary cBeTa.



[TprMeHeHYe NOMSPOUJOB /i1 U3yUeHUst MeXaHUUeCKHX HamlpshKeHUH.

YueHuueckuti 3Kcnepumenm, s1a6opamopHble pabombl, NPAKMUKYM.

Vi3mepeHue rokasaTeJisi IpeIoM/IeHHs CTeK/a.

WccnenoBaHve 3aBUCUMOCTH (DOKYCHOTO DAacCTOSIHUSI OT BelljecTBa (Ha IpUMepe
JKAJKUX JIUH3).

M3mepeHue (pOKYyCHOTO pacCTOSIHUSL PaCCEeUBAIOLLUX JIMH3.

[MonyueHne n300pa’keHUsI B CHUCTeMe 13 TUVIOCKOTO 3epKasia 1 JIMH3bI.

[MonyueHne n300pa’keHUsI B CUCTeMe W3 ABYX JIMH3.

KoHcTpyupoBaHUe Tes1eCKOMYeCKUX CUCTEM.

Hab6mogenue audpaxiyu, nHTepdepeHLn 1 MoJIsIpU3aliiy CBeTa.

V3yueHue noJsisipu3aLiii CBeTa, OTPaXXEHHOT'O OT ITIOBEPXHOCTH /IM3/IeKTPUKaA.

W3yuenue nHTepdepeHMU J1a3epHOr0 U3My4YeHUs Ha ABYX LesisiX.

HabnroeHue qucrepcuy.

Hab6mrogenue v vicciefoBadye JUGPaKIIOHHOTO CTIEKTpa.

Vi3mepeHue [/IMHBI CBETOBOM BOJTHBI.

[TonyuyeHue crieKTpa U3/yyeHUsl CBETOAMOAA TIPY MOMOLIM JU(PaKLIMOHHOMN PeléTKU.

Pa3pen 6. OcHOBBI CrieljHa/IbHOM TeOPHU 0THOCUTETbHOCTH.

['paHuLbl MPUMEHUMOCTH K/1aCCUUeCKOW MexaHUKU. [locTynaThl crieljuasbHON Teopuu
OTHOCHTE/IbHOCTH.

[TpocTpaHCTBEHHO-BpeMeHHOM wuHTepBan. [lpeoOpasoBanust JlopeHma. YcioBue
MPUYMHHOCTU. OTHOCUTE/ILHOCTh OJHOBPEMEHHOCTU. 3aMe[jieHue BPeMeHU U COKpallleHHe
JUIVHBL.

OHepruvisi ¥ UMITYJIbC PeIITUBUCTCKON YaCTULIbI.

CBsI3b Macchl C 3Hepruell ¥ UMITYJIbCOM PeSITUBACTCKOW YaCTULIbl. DHEPrUsl MOKOS.

TexHuueckre yCTPOMCTBA U T€XHOJIOTMYECKHe TPOLIeCChl: CITyTHUKOBbIE NPUEMHUKHY,
YCKOPUTE/H 3apsDKeHHbIX YaCTHL].

YueHWYeCKUI SKCTIepUMEHT, labopaTopHbie pabOThI, MPAKTHKYM.

OnpezeneHre WMITy/ibCa W SHEPrMM DEeISTUBUCTCKUX vacTwl, (1o ¢doTorpagusam
TPEKOB 3aps’KeHHbIX YaCTHUL] B MarHUTHOM T1071e).

Pa3pen 7. KBanroBas (usuka.

Tema 1. KopnyckyaspHo-80/1H080L 0ya/u3M.

PaBHOBeCcHOe TeIJIOBOe H3/ydeHHe (M3/nyueHre abCOMIOTHO YEPHOTO Tena). 3aKOH
cMeltenus: Buna. ['unioresa Ilnanka o kBaHTax.

@DOTOHBI. JHEPrUs ¥ UMITYJ/IbC POTOHA.

dotosdpdekt. Ombitei A. I'. CroneroBa. 3akoHbl (oTO3(pdeKTa. YpaBHeHUEe
Oninirelina ans hotosddekra. «KpacHas rpanuiia» dhoTtosddekra.

NaBneHue cBeTta (B YAaCTHOCTH, [aB/ieHWe CBeTa Ha aOCO/IIOTHO IOT/IOIAIOIYI0 U
abCcoIOTHO OTpayKkarolyto moBepxHOCTh). OrbiTe I1. H. Jlebenesa.

BomnHosele cBoiicTBa yactuy. Bonnsl ge bpoia. [lnvHa BoHb e Bpoiia u pasmepsl
obslacT  JIOKaM3aLuM  ABWKYIIeics dacTuipl. KOpIyCcKy/IspHO-BOJTHOBOW — iyayiv3M.
IOudpaxius 371eKTPOHOB Ha KpUCTasiax.

Crnetuduka wusmepeHud B MuKpomupe. COOTHOILIEHHsI Heolpe/e8HHOCTeN
CeiizenGepra.

TexHuueckre  yCTpOWCTBAa M TEXHOJIOTMUECKHE  TIPOLeCChl:  CIIeKTPOMETP,
¢doTtosnemeHT, HOTOJATUHK, TYHHETBHBIM MUKPOCKOTI, COJTHeUHast Oarapesi, CBeTOIHO/,.

Jemoncmpayuu.

®oTo3¢deKT Ha ycTaHOBKe C LIMHKOBOU IM/IaCTUHOM.

VccnenoBaHye 3akOHOB BHellIHero goTto3¢dekra.

WccnenoBaHye 3aBUCUMOCTH COTIPOTHBI/IEHHS TIOTYIIPOBOJHUKOB OT OCBELEHHOCTH.

Csetoguon,.

CosnHeuHas baTapesi.



YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

WccnenoBanue ¢otopesncropa.

W3mepenue noctosiHHOM [11aHKa Ha 0CcHOBe uccieioBaHus (GoTos(dekTa.

VccnenoBanye 3aBUCMMOCTY CUIIBI TOKA Yepe3 CBeTOAWO/, OT HallpsDKeHHUs.

Tema 2. dusuka amoma.

OnbIThI IO UCC/IEJOBAHUIO CTPOeHHs aToMa. [1naneTapHast Moziens atoMa Pesepdopaa.

[MToctynatel bopa. 3nyyenue v nornoiieHue (OTOHOB MPU Mepexo/ie aToMa C OJHOTO
YPOBHS 3HEpI'UH Ha JpyroMu.

Buger criektpoB. CrieKTp ypOBHEM 3Hepruy aToMa BOZ0poZa.

CrioHTaHHOe U BBIHYK/€HHOe u3jlyueHue ceeta. Jlasep.

TexHWuecKre yCTPOMCTBA Y TeXHOJIOTMYeCKHe IIPOLIeCChl: CIIeKTpasbHbIA aHaau3
(criekTpoCKoOIT), J1a3ep, KBAaHTOBbIM KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pesepdopza.

HabsmrofeHre MMHeNUaThIX CIIEKTPOB.

Y CTpOUCTBO U IeliCTBYEe CYETYMKA MOHM3UPYIOIINUX YaCTHL].

OmnpefienieHre JIMHBI BOJHBI J1a3€pHOTO U3/Ty4YeHHUs.

YueHuueckuti 3Kcnepumenm, s1abopamopHble pabombl, NPAKMUKYM.

Hab6smroeHre MMHeUaToro CrekTpa.

VccnenoBanve CrieKTpa pa3pe)XeHHOTO aTOMapHOro BOZOPOZA W M3MepeHue
rocTosiHHOM Puzbepra.

Tema 3. Pdusuka amomHoO20 10pa u 3/1eMeHMapHbIX yacmuy.

Hyknonnass mogens sigpa [eiiseHOepra—ViBaHeHko. 3apsg sizpa. MaccoBoe 4YwMCIIO
afpa. M30Tomnsl.

PamyoakTBHOCTE. Anb(a-pacriazi. OJ/IeKTPOHHBIA W TIO3WUTPOHHBIM OeTa-pacraf,.
I'amma-usiyueHue.

3aKOH pafiM0aKTMBHOIO pacnaja. PaavoakTrBHblE M30TOIBI B INpupofe. CBOUCTBA
VOHM3UDYIOLLEr0 u3ny4yeHUs. BivsHue paguoakTMBHOCTM Ha JKUBble OpraHU3MBI.
EcrecTBeHHbIM (hOH M3myuyeHus. [Jo3umeTpus.

OHeprus CBsi3U HYKJ/IOHOB B s/ipe. S1zepHble cusbl. [JedeKkT Macchl sipa.

SlnepHbie peakuuu. [eneHve u cuHTe3 sifep. SzepHble peakTopbl. IIpoGsiembl
yIpaB/sieMOro TepMOSIIEPDHOTO CHUHTe3a. OJKOJIOTMYeCKHe acCIleKTbl pasBUTHS SIZIepHOU
SHepreTUKH.

MeTogp! perucTpanyy U UCC/Ie[l0BaHNs 31eMeHTapHbIX YaCTHLI.

@dyHJaMeHTa/IbHbIe B3aUMO/|eMCTBUS. baproHbl, Me30HB! U nenToHsl. [IpesncraBnenue
o CrangapTtHou Mozend. KBapk-ritooHHast MOZe/b alpOHOB.

®usuka 3a npesenamu CtangapTHOM Mogend. TémHas MaTepyust U TEMHasi SHeprysl.

EnvHCcTBO pM3MuecKoil KapTUHBI MUpa.

TexHWueckyre yCTPOMCTBA W TeXHOJIOTMYECKHe IIPOLeCChl: [03MMeTp, Kamepa
BusibcoHa, SiIepHBI peakTop, TepMOsIepHbI peakTop, aToMmHasi OoM0a, MarHWTHO-
pe3oHaHCHasi ToMorpadgusi.

YueHuueckuti 3Kcnepumenm, s1a6opamopHble pabombl, NPAKMUKYM.

WccnenoBaHye TpeKOB yacTUl] (10 TOTOBBIM doTorpadusim).

WccnenoBaHye paguoakTUBHOTO ()OHA C UCIOIb30BaHKEM [103UMeTpa.

W3yueHue norsioieHus: 6eTa-uacTrL] aTFOMAHUEM.

Pa3pen 8. Js1eMeHTHI aCTPOHOMMH U acTPO(PH3UKW.

Otanbl pasBUTHSA acTpoHOMMHM. IIpukiagHOe ¥ MHPOBO33peHYeCKOe 3HavyeHHe
acTpoHOMHHU. [IpMEHMMOCTh 3aKOHOB (GUM3MKH [ OObSCHEHUs] MPUPOALI KOCMUYECKHX
00BEeKTOB.

MeToapl aCTpPOHOMHUUYECKUX HCCaefoBaHMM. COBpeMeHHble ONTHYeCKHe TesleCKOIbl,
pajoTenecKonsl, BHeaTMoC(epHasi aCTPOHOMUSI.



Bup 3Bé3aH0TO Heba. Co3Be3zus, spKue 3BE3/bl, T/IaHEeThl, X BUAVMOE JABIDKEHHE.

CosHeyHas cucrema.

CouHue. ConmHeyHasi akTUBHOCTb. McTouHMK 3Hepruu Co/HLa v 3BE37,.

3BE3/bl, WX OCHOBHbIE XapaKTePUCTUKU. J[luarpamMMa «CIIeKTpajbHbIM KjlacC —
CBETUMOCTb». 3B&3/Ibl [VIaBHOW I0OC/Ie0BaTe/IbHOCTH. 3aBUCUMOCTb «MacCa — CBETHUMOCTb»
[/ 3BE37 IJIaBHOW TMOC/e/i0BaTe/lbHOCTU. BHyTpeHHee cTpoeHue 3BE3f. CoBpeMeHHble
TNpeJiCTaB/IeHNsl O IPOMCXOKJeHNUH U 3Bo/toLuM CoHLA U 3BE371. JTarbl )KU3HU 3BE3].

Mneunsbiti [1yTe — Hawa I'anaktuka. [Tonoxenue u apwkenne CosHua B I'amakTuke.
Tunbl ranakTvk. PajyoranakTUKy U KBa3apbl. YEpHbIe JbIPbI B g/jpax rajakTHK.

Bcenennasi. Pacivipenne BcenenHoii. 3akoH Xa006sa. Pa36eranve ranaktuk. Teopus
bonpiioro B3peiBa. PenMkToBoe usnyuyeHue.

MacmrabHast ctpykrypa BeenenHoii. MeTtaranakTHka.

HepeiéHnHbie mpo6sieMbl aCTPOHOMHH.

YueHuueckue Ha01100eHUSs.

Habmogenusi 3Bé3gHOro Heba HEBOOPYKEHHBIM TIJ/1a30M C  KCIOJIb30BaHUEM
KOMITBIOTEPHBIX TIPUJIOKEHWN [l OTIpejiesieHdsl TIOJIOKeHUsT HeOeCHBIX OOBEeKTOB Ha
KOHKDETHYIO []aTy: OCHOBHBbIe co3Be3/isi CeBepHOro Mosyliapus U sipKye 3BE3/bl.

Hab6mrogenus B Tesieckorn JIyHbI, M1aHeT, TYMAaHHOCTeH 1 3BE3HBIX CKOTUIEHUH.

du3nuecKkuii IPaKTUKYM.

CriocoObl  m3MepeHUsi (DU3MUYECKMX BeMWYMH C HCIIO/Ib30BAHHMEM AaHAJIOTOBBIX U
LU(PPOBBIX U3MEPUTE/IEHBIX TTPUOOPOB 1 KOMITBIOTEPHBIX JaTUMKOBBIX CUCTeM. AOCOTIOTHBIE
Y OTHOCUTe/bHble TIOTPELIHOCTH H3MepeHHi @u3nueckux BennuvH. OlLleHKa TI'paHuUL]
MOTPeIHOCTeN.

[TpoBesieHMe KOCBEHHBIX HW3MepeHWM, HCC/IefOBaHUM 3aBUCUMOCTeH (U3NUeCcKux
BeJIMYYH, TIPOBEPKA Mpe/yI0’KeHHBIX TUToTe3 (BBIOOp M3 paboT, OMMCAHHBIX B TeMaTUYeCKUX
pazzenax «YueHHnuecKui KCIIepUMeHT, 1abopaTopHbIe paboThl, TPAKTUKYM» ).

O0o0mIaroiIee MOBTOPEHHE.

Ob6obmenrie W cuUCTeMaTH3alWsi COZep)KaHWsl Ppa3fenoB Kypca «MexaHuKay,
«MonekysisipHasi (hM3MKa U TePMOJUHAMUKA», «DJIEKTPOUHAMUKa», «KonebaHust v BOJTHBI»,
«OCHOBBI CIleL[Ma/IbHOW TEOpUM OTHOCUTENBbHOCTW», «KBaHTOBasi ¢u3MKa», «D1eMeHTbI
aCTPOHOMMU U aCTPOGU3UKI».

Posb U3MKM M acCTPOHOMUM B 3KOHOMUYECKOM, TEXHOJIOTMUeCKOM, COLMalbHOW U
3TUYeCcKor cdepax [esTeJbHOCTH ueloBeKa, pojib M MeCTO (PU3MKM U aCTPOHOMHUM B
COBPEMEHHOM HAay4yHOM KapTHMHe MHpa, 3HauyeHHWe ONMCaTe/bHOW, CUCTeMaTU3UPYHOLei,
O0O0BSICHUTE/IbHOW W TIPOTHOCTUYECKOW (YHKIMH (HU3UUEeCKOW TeOopuH, poJib (HU3UUeCKOU
Teopuu B (HOPMUPOBAHUU Tpe/ICTaB/IeHUI 0 (PU3NUeCKON KapTHHe MHUpa, MecTo (pr3n4YecKoi
KapTUHBI Mupa B 0OIIeM psiy COBPEMEHHBIX eCTeCTBeHHO-HAayUHBIX TIpe/CTaBIeHHN O
rpupoge.

MexnpeaMeTHbIe CBA3H.

N3yuenue Kypca ¢u3ukd yriaybaéHHOro ypoBHSI B 11 Kjacce OCYILeCTBISIETCS C
YUETOM COZiep>KaTeNbHBIX MEXKIIPeJAMEeTHbIX CBs3ell C KypcaMH MaTeMaTHKH, OMO0JIorvy,
XUMUH, reorpadyu U TeXHOJIOTHH.

MescnpedmemHble nNoHsAMuUsl, C653AHHble C U3y4YeHUEeM Memoooe HAay4yHO20
Nno3HaHus: siBjieHWe, HayuHbld (paKT, ruroresa, ¢usnyeckas Be/JUMUMHA, 3aKOH, TeOopus,
HaOmofieHre,  9KCIIepUMEHT, MOJe/lMpOBaHue, MOJeb, H3MepeHHe, TOTPELTHOCTH
M3MepeHul, h3MepuTebHbIe IPUOOPHI, L(poBasi 1abopaTopusi.

Mamemamuka: pellleHye CUCTeMbl ypaBHeHWH. TpuroHomerpuyeckue GYHKLWU:
CUHYC, KOCUHYC, TAaHT€HC, KOTAaHT'€HC, OCHOBHOE TPUIOHOMEeTpHUYeCKoe TOXKAeCTBO. BeKTopbl
Y MX TNPOeKIMM Ha OCU KOOPJMHAT, C/0)KeHWe BeKTOpOB. [Ipon3BOfHBIE 3/1eMEHTapHBIX
¢byukumii. [Ipu3Haku mofo0Ousi TpeyroibHUKOB, OTpejesieHre TUIOMIaA TUIOCKUX (GUryp u
oObéma Tert.



Buonozus: >5eKTprueckre sIBJIeHUs] B J)KUBOW TMPUpPOJie, KojieOaTenbHbIe ABWKEHHUS B
JKUBOW  TIpUpOZie,  SKOJOTMUeCKHMe PpUCKM TIpU  TPOU3BOJCTBE  3/IeKTPOSHEPrUH,
3JIEKTPOMAarHUTHOe 3arpsi3HeHHe OKpY’KarollleM Cpefibl, Y/IbTpa3ByKOBas JMarHOCTHKa B
MeZIULIVHe, ONITUYeCKUe SIBJIeHHsI B )KUBOU IIPUPOJe.

Xumus: CTpoeHre aTOMOB M MOJIEKYJ/I, KpUCTa//In4yecKass CTPYKTypa TBEpABIX Tel,
MeXaHH3Mbl 00pa30BaHMsI KPUCTA/ITMYeCKOU PeIIETKH, CTIeKTPaIbHBINA aHa/H3.

TI'eozpapua: marHuTHble mOMOCa 3eM/M, 3a7eXU MarHuTHbIX pyJ, (OoToChbEMKa
3eMHOM TIOBEPXHOCTH, ceficmorpad.

TexHonozus: IIpUMeHeHne MTOCTOSTHHBIX MarHuroB, 3/1eKTPOMarHuTOB,
y/ieKTpoABHrarenb $JKoOu, reHepaTop IiepeMeHHOTO TOKa, WHAYKLWOHHAs Tieub, JTMHUU
3/1eKTponepesiay, 3/eKTpPoJBUTaTe/b, pafap, PaJUONpUEMHUK, Te/leBU30p, aHTEHHa,
tesniepoH, CBY-neub, y/nbTpa3ByKoBas AUAarHOCTMKA B TeXHHKe, MPOEKLIMOHHBIM ammapar,
BOJIOKOHHA$I OTITHKA, COTHeYHasi OaTapes, CITyTHUKOBbIe IPUEMHUKY, siZiepHasi SHepreTrka
5KOJIOTUYEeCKHe aCleKThl e€ pa3sBUTHS.



I[INTAHNPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O ObPASOBAHUAJIMYHOCTHBIE PE3YJIBTATEHI

JINHHOCTHBIE PE3YJ/IbTATDBI

JIndHOCTHBIE pe3y/IbTaTbl OCBOeHWs YyuyeOHOTO TmipeaMeTa «®PHU3MKa» [JO/DKHBI
OTpaXkaTh TOTOBHOCTh M CTIOCOOHOCTH 00yUarOL[UXCsi PYKOBO/ICTBOBAThCsI CHOPMUPOBAHHOM
BHYTPEHHEelM [MO3WULIUel JIMYHOCTH, CHUCTEMOM LIeHHOCTHBIX OpHEeHTAalWl, MO3UTUBHBIX
BHYTPEeHHUX YOe)X/eHWli, COOTBETCTBYIOILIMX TPAJWLMOHHBIM LIEHHOCTSIM DPOCCHICKOTO
o011jecTBa, pacirpeHre >KU3HEeHHOTO OITbITa M OTbITA JeATe/IbHOCTU B TIPOLIeCCe peaTn3aluu
OCHOBHBIX HarpaB/IeHUI BOCIIUTATe/IbHOW [ieITelIbHOCTH, B TOM YMC/Ie B YaCTH:

rpa’kJaHCKOr0 BOCIIUTAHUA:

® c(hOpMHPOBAaHHOCTh TPAKIAHCKOW TO3MLIMK OO0YYaroIerocsi Kak akTHBHOTO |

OTBETCTBEHHOTO U/JieHa POCCHICKOT0 00IeCTBa;
® [IpUHATHE TPaJULIMOHHBIX o011jeueI0OBeYeCKUX rYMaHUCTUYECKHUX U
JleMOKpaTH4YeCKUX LIeHHOCTel;

® TOTOBHOCTb BECTH COBMECTHYHO [esiTeJIbHOCTh B HHTepecax Tpa)KJaHCKOro

0011ecTBa, yUaCTBOBATh B CAaMOYIIPaB/IeHHNH B 00pa30BaTe/IbHON OpraHu3aliuy;

® yMeHHe B3aMMO/eMCTBOBAaThb C COLMA/JIbHBIMKA WHCTUTYTaMH B COOTBETCTBMM C UX

(GYHKUMAMY U Ha3HaUeHUeM;
® TOTOBHOCTb K TYMaHWTapHOW U BOJIOHTEPCKOU /1eITe/TbHOCTH.
NaTPUOTHYECKOr0 BOCIIUTAHUSA:
¢ chopMHUPOBAHHOCTh POCCUMCKOMN IPaXkAaHCKOW UAEHTUYHOCTH, MaTPUOTH3MA;
® [IeHHOCTHOe OTHOILIeHHWe K T[OCy/apCTBEHHbIM CHMBOJaM, JOCTH)KEHUSM
POCCHICKUX YU€HBIX B 00/1aCTH (DU3UKHU U TEXHHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSA:
® cpopMHUPOBaHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTr0 M0Be/IeHUS;
® CrocoOHOCTb OLleHMBaTb CUTYalMi0 ¥ TIPUHAMAThb OCO3HAHHBbIE —pelleHus,
OpPUEHTHPYSICh Ha MOpa/JbHO-HPaBCTBEHHbIE HOPDMbI U LIEHHOCTH, B TOM YMCJE B
JlesiTeJIbHOCTH YUEHOTI0;

® 0CO3HaHWe JIMYHOTO BKJIaZla B IOCTPOEHHE YCTOMYUBOTO OYAYyILero.

3CTeTUYEeCKOro BOCIIMTAHHUSA:

® 5CTeTHUeCKOe OTHOLLEHWe K MHpPY, BK/IHOUas 3CTeTHMKY HayuyHOrO TBOPYECTBa,

MIPUCYILLero (PU3NUeCKON HayKe.
TPY/A0BOr0 BOCIIMTAHUA:
® JHTepeC K pa3lWyHbIM c(epaM MpodecCcUOHaNBbHOW [eaTellbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (M3MKOW W TEeXHWKOH, yMeHHWe COBepIlaTh OCO3HAHHBINA BBIOOP
Oymy1eli mpodeccuu v peasn30BbIBaTE COOCTBEHHBIE )KU3HEHHbIE TI/IaHbI;
® TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHMIO M camMoo0Opa3oBaHHIO B 00sacTh
(h13MKY Ha MPOTSDKEHUM BCel JKU3HU.
3K0J/IOTHYECKOr'0 BOCIIUTAHUSA:

® c(hopMHPOBAHHOCTH 3KOJIOTUUECKON KY/IbTYPhl, 0CO3HaHMeE I7100ambHOr0 XapakTepa

9KOJIOTHUECKUX TIPO0/IeM;

® [UIaHMpPOBaHWe U OCYLeCTB/eHWEe [eWCTBUM B OKpPYJKarolleld cpele Ha OCHOBE

3HaHWA Ljesled yCTOMYMBOIO Pa3BUTHS Ye/I0BeueCTBa;

® pacliMpeHHe OIbITa JesTebHOCTU 3KO0JIOTMYeCKOM HarpaB/ieHHOCTU Ha OCHOBE

VMMEHOIIMXCS 3HaHUM 110 (pu3uKe.
[{eHHOCTH HAay4YHOIr'0 MO3HAHUS:

® c(popMHPOBAHHOCTb MHUPOBO33pEHHUs], COOTBETCTBYIOIEI0 COBPEMEHHOMY YPOBHIO

pa3BuTHUs GU3NUECKON HayKU;



OCO3HaHMe L|eHHOCTH Hay4YHOM JesTeNbHOCTH, TOTOBHOCTh B IPOL|ECCe M3yUueHUs
(U3MKKU  OCYLIeCTBIATh IPOEKTHYH) M MCCJIe/l0BaTeNbCKYI0  [1esiTe/IbHOCTh
VH/VBUJYabHO U B TPYIIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe /1efiCTBUSA
Ba3oBble 1oruyeckue JeiicTBUA:

CaMOCTOATEe/ILHO (POPMYJTUPOBATh U aKTya/lTHU3HUpPOBaTh Mpo0IeMy, pacCMaTpUBaTh
eé BCeCTOpOHHE;

omnpefiesATb LieJM [eATe/IbHOCTH, 3a/laBaTb [apaMeTpbl U KPUTepUUd UX
[ OCTWKEeHUS;

BBISIB/IATh 3aKOHOMEPHOCTU U TPOTHMBOpEUMs B paccMaTpuBaeMbIX (PHU3MYeCKUX
SIBJICHUSIX;

pa3pabaTbiBaTh TIJIaH peIIeHUs TMpobjeMbl € YYETOM aHalIM3a MMEIOIIUXCS
MaTepHuasbHbIX U HeMaTepUa/bHbIX peCcypCoB;

BHOCUTb KOPPEKTHBBI B [eTe/IbHOCTb, OL|€HUBAaTb COOTBETCTBHE pe3y/IbTaToB
Lie/IsIM, OLleHUBaTh PUCKHU IIOC/IeICTBUN [esITe/IbHOCTH;

KOODJMHHPOBATb U BBITIO/HATh PabOTy B YC/IOBHSIX PeasbHOTO, BUPTYAJbHOTO M
KOMOMHMPOBAHHOTO B3aUMOJEHCTBYS;

pa3BHBaTh KpeaTUBHOE MBIIIJIEHHE TTPU PeLIeHNH )KU3HEHHBIX MPo0/IeM.

Ba3oBble ucciegoBare/IbCKUe JeCTBUA:

B/aJileTh HAyyHOM TEepMHHOJIOTHEeH, KIIOUeBbIMH TIOHSATHUSIMM UM METO/aMH
(hur3nuecKoit HayKu;

B/IaJieTh HaBbIKAaMHU yueOHO-MCCIeZ0BaTe/IbCKOM M TPOEKTHOW [esITelTbHOCTH B
obsacti PU3MKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEJTbHOMY TIOWCKY
METO/[OB pelleHHst 3ajau (PU3UUeCKOro COJiep)KaHHs, MPUMEHEHUIO DPa3/IMuHbIX
MEeTO/[0B TIO3HAHMS;

BAaJieTb BUJAMHM  [JeATeJIbHOCTM TI0 TIOJyYeHWI0O HOBOTO 3HAHHS, €ro
VHTepIIpeTauy, Tpeo0pa3’0BaHUI0 U TPUMEHEHHI0 B Pa3WYHBIX yueOHBIX
CUTyaLUsiX, B TOM UHCJIe TIPY CO3aHUM yueOHBIX TIPOEKTOB B 00/1acTh (PU3MKY;
BBISIBJISITh TIPUUMHHO-C/IeZICTBEHHbIE CBSI3M M aKTya/IM3UPOBaTh 3afiauy, BbIJBUTATh
TUNOTe3y €€ pelleHus, HaXOAWTb AapryMeHThl [yis J/l0Ka3aTelbCTBa CBOWX
yTBeP)K/IeHWH, 3a/]aBaTh ITapaMeTpbl U KPUTEPUH PelleHus;

aHa/IM3UPOBaTh TOJyueHHbIe B XOJle PeIIeHHs 3a/laud pe3y/bTaTbl, KPUTUUECKU
OLIeHUBAaTh X JOCTOBEPHOCTD, IIPOrHO3UPOBATh M3MeHeHHe B HOBBIX yCJIOBUSIX;
CTaBUTh ¥  (OPMYJHPOBaTh COOCTBeHHbIe 33jaud B  0Opa3oBaTebHOU
JieaTeIbHOCTH, B TOM YKC/Ie TIPU U3y4YeHUH (HU3UKY;

[laBaTh OLIeHKY HOBBIM CHUTYyaLUsIM, OL|eHUBaTh TPUOOPeTEHHBIN OTIBIT;

yMeTb TIepPeHOCUTh 3HaHUS 10 (u3MKe B  TPAKTUYeCKyl0  00JacTb
JKU3HEeATeTbHOCTY;

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

BBIJBUTaTh HOBbIE H/eH, TIPe//IaraTh OPUrvHa/IbHbIE TTOAXO0/bI M PelleHus;

CTaBUTH NPOOIEMBI U 33/JaUM, /IOMYCKAIOLIe a/lbTePHATUBHBIE PeIlIeHMs.

Pa6ota c uadopmanueii:

B/a/leTh HaBbIKAMHM TOMy4YeHUs1 MHPOpPMaLuu (U3NUEeCKOTO COZEp)KaHusl U3
VMCTOYHUKOB pasHbIX TUIIOB, CAMOCTOSITE/IbHO OCYLIEeCTB/ISATh TIOMCK, aHasus,
CUCTeMaTHU3allii0 Y MHTepripeTaluio MHGOpMalMM pa3/lIWyHbIX BUAOB U (HOpM
Tipe/iCTaB/IeHMUS;

OLIeHUBATh [JOCTOBEPHOCTh UH(OPMALUH;



HCII0/Ib30BaTh CPeZCTBa MH(MOPMALMOHHBIX ¥ KOMMYHHKAI[MOHHBIX TEXHOJIOTHH B
peIlleHUM KOTHUTHBHBIX, KOMMYHHUKAaTMBHBIX M OpPraHU3aI[MOHHBIX 3a7au C
cobmo/ileHrieM TpeOOBaHWM 3PrOHOMMKH, TEeXHUKH 0e30MacHOCTH, THUTHEHBI,
pecypcocbepe>keHusi, MPaBOBbIX M ITHUECKMX HOPM, HOPM HH(OpPMAIMOHHON
0e30I1aCHOCTY;

C03[]aBaTh TEKCThbl (M3MUECKOTO CO/eP)KaHUsSI B Pa3/HUuUHBIX (hopMaTax C y4éTOM
Ha3HaueHus1 UH(OPMALIMK U 11e/IeBOW ayJUTOPHU, BbIOMPAst ONTUMAIbHYIO (OpMy
TIpe/ICTaB/IeHNs] U BU3ya/TU3al|HH.

KoMMyHHKaTHBHbBIE YHUBepCa/IbHbIe yYe0HbIe /[efiCTBHA:

OCYIILIeCTBJIATh 00I[eHHe Ha YPOKaxX (DM3UKU U BO BHEYPOUHOH /1eSITe/TbHOCTH;
pacrio3HaBaTh MPeANOChIIKM KOHQIUKTHBIX CUTYalUi U CMSITUaTh KOH(JIMKTHI;
Pa3BEPHYTO U JIOTUYHO M3/araTh CBOK TOUKY 3PEHMUS C UCI0J/Ib30BAHUEM $13bIKOBBIX
CpeJICTB;

MOHUMATb Y UCMOb30BaTh IIPEUMYyIleCcTBa KOMAHJHOWM W UWHAWBUYa/TbHOMN
paboThI;

BLIOMPATh TEMATHUKY ¥ METO/[bI COBMECTHBIX /IEHCTBHM C yUETOM OOIIUX UHTEPECOB
1 BO3MO>KHOCTeM Ka)KJ]oT0 ujieHa KOJI/IeKTHBa;

TPUHUMATH L[e/Ii COBMECTHOU JleITeTbHOCTH, OPraHW30BbIBaTh U KOOPAUHUPOBATh
JIeVICTBUS TI0 eé NOCTW)KeHUIO: COCTaBJISATh TUIaH JEeUCTBUM, pacrpenesisiTb PO C
y4ETOM MHEHHH YUaCTHUKOB, 00CYK/IaTh pe3y/bTaTbl COBMECTHOU PabOTHI;
OlLIEHMBaTh KauyeCTBO CBOEro BK/AJa M Ka)KJOrO yJYaCTHHKA KOMaH/bI B OOII[HiA
pe3y/bTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejjaraTb HOBble TIPOEKThbl, OLleHWBaThb UAed C TO3ULWUKA  HOBHU3HBI,
OPUTMHA/ILHOCTH, TIPAKTUUeCKOM 3HaUUMOCTH;

OCYIIIeCTB/ISATh TO3UTHBHOE CTpPAaTeruueckoe MoBefieHUe B Pa3/MUHbIX CUTYaLUsIX,
TIPOSIB/ISITH TBOPUECTBO U BOOOpa’keHHe, ObITh MHUITMATHBHBIM.

PerynsiTuBHBIE YHUBepCaIbHbIE YueOHbIe JeHCTBUS
Camoopranusanus:

CaMOCTOSTEe/IHO OCYIIIeCTB/ISTh [T03HABATEIBHYIO /1eSITe/TbHOCTE B 00/1acTH (pr3nKn
Y aCTPOHOMUH, BBISB/IATH MPOOIeMBbl, CTaBUTh U (POPMYIMPOBaTH COOCTBEHHBIE
3a7iaumy;

CaMOCTOSITe/IbHO COCTaB/ISATh IJIaH pellleHus] pacuéTHbIX M KaueCTBEHHBIX 3a/iau,
TUVIaH BBITIOJIHEHUSI TIPAKTUYEeCKOW PaboThl C Y4YETOM MMEIOIIUXCS PecypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPeTIOUTeHHUH;

[laBaTh OLIEHKY HOBBbIM CUTYyaLUsIM;

pacIIMpsATh pAMKX Y4eOHOTO TpeZiMeTa Ha OCHOBe JIMYHBIX MTPeATIOUTeHNH;

JenaTh OCO3HaHHBIA  BBIOOpD, AapryMeHTHpOBaTh ero, Opatb Ha cebs
OTBETCTBEHHOCTb 3a pellleHue;

OLIeHUBAaTh NMPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh ()OPMUPOBAHUIO U TIPOSIBJIEHUIO 3PYAHMLIMM B 00/1aCTH (HU3UKH,
MOCTOSTHHO TTOBBIILIATh CBOW 00pa30BaTe/bHbIA U Ky/IbTYPHBIA YPOBEHb.

CHMOKOHTPOJIB, 3MOHI/IOHEIJIbelﬁ HHTEeJ/1/IeKT:

[laBaTb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KODPEKTHBBI B JleATelbHOCTb,
OLIeHMBaTh COOTBETCTBHE Pe3yJ/bTaTOB Lie/isiM;

B/a/leTh HaBblKaMU I103HaBaTe/JbHOW peduieKCHM KaK OCO3HaHHSl COBepIlaeMbIX
JIeICTBUM U MBIC/IUTEJ/IbHBIX MPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBAHUM;
WCII0/Ib30BaTh TIPUEMBI peduieKCHMU [JIsi OLIEHKM CHTyalud, BbIOOpa BepHOTO
peLleHus;

yMeTb OLIeHMBaTb PUCKU M CBOEBPEMEHHO NIPUHUMATh PeLleHHs TI0 UX CHUKEHUIO;
MpUHMMAaTb MOTMBBlI W apryMeHThl [JpPYyrUX TIpM aHalv3e pe3y/bTaToB
NesITe/TIbHOCTY;



MIPYHUMATH Cebsi, TOHMMast CBOY HeZIOCTAaTKH U IOCTOUHCTBA;

MpUHMMaTb MOTHBBl W apryMeHThl [JpPyrMX TIpM aHalv3e pe3yJbTaToB
JesITe/TIbHOCTY;

MIPY3HABaTh CBOE MPABO Y MPABO JIPYTHX Ha OLIMOKH.

B npotiecce [OCTHM)KeHUs! IMUHOCTHBIX pe3yJIbTaTOB OCBOEHUS MPOrpaMMbl M0 (U3MKe IS

YPOBHS

cpeaHero  oOmiero  oOpa3oBaHuss y  OOyvyarOIIUXCS  COBEPIIEHCTBYeTCS

5MOLIMOHA/IbHBIA UHTE//IEeKT, Mpe/osiararwinii chopMUPOBAHHOCTE:

CaMOCO3HAHUS, BKJ/IIOYAIOIIEr0 CMOCOOHOCTh TIOHMMAaTh CBOE 3MOLIMOHATBHOE
COCTOSTHUE, BUJeTh HAllpaBJeHHs] Pa3BUTHsI COOCTBEHHOM SMOLIMOHAIBHOM Cdephl,
ObITb yBepeHHBIM B cebe;

CaMOpery/IMPOBaHMs, BK/IOUAIOIET0 CaMOKOHTPOJIb, yYMeHWe TIPUHAMAThb
OTBETCTBEHHOCTb 3a CBOE TIOBeJieHHe, CIIOCOOHOCTb — aJanTHUPOBAThC K
IMOLIMOHATbHBIM U3MEHEHHSIM U TIPOSIBIISITE THOKOCTD, OBITH OTKPBITBIM HOBOMY;
BHYTPeHHell MOTHBAaLlM, BK/IIOYAIOIIel CTpeM/ieHHe K [OCTIDKEHUIO Lend |
ycriexy, ONTHMH3M, WHULMATUBHOCTh, YMeHHe [AeHCTBOBAaTh, MCXOAS M3 CBOUX
BO3MOJKHOCTEH;

IMIIATUM, BKJIFOYAIOIIeH CrOoCOOHOCTh TIOHMMaTh 3MOLMOHAbHOE COCTOSTHUE
OPYTHIX, YYWTBIBaTh €ro TP OCYIIeCTBI€HUM OOIeHus, CIIOCOOHOCTh K
COYYBCTBUIO U COTIEPEXXHUBAHMUIO;

COLIMA/IbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTb BBICTPAaMBATh OTHOIIEHUS C
OPYTHIMH JIFOABMH, 3a00TUTHCS, TIPOSIB/ISIT MHTEPeC U pa3periaTb KOH(IUKTHI.

[MTPEOIMETHBIE PE3YJIBTATBI

K xoHily obOyuenusi B 10 k1acce TipeZMeTHbIe pe3y/ibTaThl Ha YI/IyOJEHHOM YpPOBHE
JTOJDKHBI OTPa)kaTh CPOPMUPOBAHHOCTh Y 00YUAIOL[UXCST YMEHHM:

MOHKMMaThb pOJib (U3UKKM B 3KOHOMMUECKOW, TeXHOJOTMUYecKoW, SKOJ0TMUYecKoH,
COLMa/IbHOW 1 3TUYeCKOl cdepax JesaTelbHOCTU YesloBeKa, PO/ib U MeCTO (PU3UKU B
COBPEMEHHOM Hay4YHOU KapTUHe MUpa, 3HayeHue ONMCaTe/IbHOM,
cucTeMaTu3upyroiield,  OOBSICHUTENTbHOW W TIPOTHOCTUYECKOW  (YHKIMA
(r3ryeckoil Teopruu — MeXaHMKH, MOJIEKY/ISIPHOW (PU3UKU U TePMOJIMHAMUKH, POJIb
¢du3nueckoit Teopur B (OPMHPOBAHUM TMpeJCTaB/leHHN O (PU3MUeCKOoW KapTUHe
MUpa;

pa3/iuyarh YC/IOBUSI TPUMEHHMMOCTH Mofenel (r3UyecKUX Tel U TPOLIECCOB
(aB/eHMIA): WHepIMa/bHAasg CUCTeMa OTCYETa, abCOMIOTHO TBEPZAOE TeJo,
MarepyasibHasg TOYKA, PaBHOYCKODEHHOe [BIDKeHHe, CBODOOJHOe TiafieHwe,
abcosoTHO yripyras fedopmaiiys, abCOMIOTHO YIIPyroe U abCOMIOTHO HEYIpyroe
CTOJIKHOBEHUSI, MOJe/IA ra3a, KUAKOCTU U TBEPAOro (KpUCTA/VIMYECKOro) Terna,
W/JleanbHbIA ra3, TOYeuHbI 3apsij, O4HOPOAHOE 3/IeKTPUYeCcKoe MoJie;

pa3nuuath yCa0BHS (TPaHHUIbl, 00/1aCTH) TIPUMEHHUMOCTU (M3NUECKMX 3aKOHOB,
MOHUMAaTh BceoOImuMii xXapakTep (pyH/aMeHTa bHBIX 3aKOHOB M OTPAHUYEHHOCTH
WCT0/Ib30BAHKS YaCTHBIX 3aKOHOB;

aHa/IM3UPOBaTb W OOBSICHATH MeXaHW4YeCKHe TPOLIeCCHl U SIBIEHUS, WCIOb3Ys
OCHOBHbIE TIOJIOXKEHHSI M 3aKOHbl MEXaHHWKU (OTHOCHUTE/JIbHOCTb MeXaHW4eCKOro
IBYDKeHus1, HOpMyJIbl KWHEMAaTHKH PABHOYCKOPEHHOTO IBI)KeHHsI, TIpeoOpa30BaHuUs
Fanuness [ CKOpPOCTM U TepeMelleHHsi, 3aKOHbl HbIOTOHa, TIPUHLMI
OTHOCUTe/NIbHOCTU ['anunesi, 3aKOH BCEMHPHOTO TATOTEHUsl, 3aKOHbI COXPaHEeHUS
UMITyJIbCa W MEeXaHWUeCKOW SHepruu, CBsisb paboThl CH/IBI C H3MeHeHHeM
MeXaHUUeCKOW 5Heprvy, YCJIOBUs PpaBHOBeCHUsi TBEPAOro Tena), IpPU 3TOM



WCII0/Ib30BaTh MaTeMaTh4yeckoe BbIpaKeHHE 3aKOHOB, YKasblBaTb YyCJIOBUS
MIPUMEHUMOCTH (U3MUeCKMX 3aKOHOB: TIpeoOpa3oBaHuii ['anmusesi, BTOpPOro
TpeTbero 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHMWs] UMITyJIbCa U MeXaHWYeCKOU
SHepruy, 3aKOHa BCEMHUPHOIO TATOTeHUS;

aHa/IM3UPOBaTb Y OOBSCHATH TEIVIOBbIe TIPOLECChl W SIBJIEHUS, HCIIOJB3Ys
ocHoBHbIe 110/10’)keHUs1 MKT 1 3aKOHbI MOJEeKy/ISIpHOW (U3UKK U TepMOJUHAMUKU
(cBsI3b JaB/eHUS UeaIbHOTO ra3a Co CpeiHel KMHeTUUeCKOW SHepryuer TernjioBoro
[BIDKEHUs Y KOHLIeHTpaljied ero MoJIeKyJl, CBsi3b TemIlepaTyphbl BeljecTBa CO
CpeflHeM KWHETUYEeCKOM SHepruer TervioBOrO [BW)KEHUSI ero 4YacTWl], CBSI3b
[ABJIeHWs] WJeaJbHOTO rasa C KOHILIeHTpaled MOJIeKyJl U ero TeMIlepaTypow,
ypaBHeHHe MeHnzeneeBa—KiamnelipoHa, MepBbIM 3aKOH TepPMOJWUHAMMKM, 3aKOH
COXpaHeHHsT JHEpPruM B TeIUIOBBIX IIpoLjeccax), IpPU S5TOM HCIIO/Ib30BaTh
MaTemMaTUyeCKoe BbIp&KeHWe 3aKOHOB, YKasblBaTb YCJIOBUSI IIPUMEHHMOCTH
ypaBHeHus1 MeHieneeBa—KiianelpoHa;

aHa/IM3UPOBaTb W OOBSCHATH 3JIEKTPUUECKUe SIBI€HUS, WCII0/b3ys OCHOBHBIE
TIOJIOKEHNSI U 3aKOHBI 3JIEKTPOJVUHAMMKHU (3aKOH COXPaHEHHUsl 3J1eKTPUYeCcKOoro
3apsfa, 3akoH KyrioHa, NOTeHLManbHOCTh 371eKTPOCTaTUYeCKOro IT0JIsl, NPUHLIUIT
CYNepHo3uLMM  JIeKTpPUYeCKUX II0JleM, TIIpM  3TOM  yKasbiBas  YCJIOBHUSA
NIPUMEHUMOCTH 3aKoHa Ky/ioHa, a TakKe INpakKTUYeCKU BaKHble COOTHOLIEHWS:
3akoHbl OMa 1 yvyacTKa Lieny W i1l 3aMKHYTOM 3JIeKTPUYeCKOW LieMy, 3aKOH
Ixoyns—Jlenua, npaBuna Kupxrodga, 3akonsl Papazies A/1s1 3/1eKTPOJIn3a);
ONMHUChbIBaTh  (pM3MYeCKWe TPOLeCChl U SIB/IEHUS, UCIIOJ/Ib3ysl  BEeJIMUYMHBI:
repemMelLjeH1e, CKOPOCTb, YCKOPeHHe, UMITYJIbC Tesla U CUCTEMBI TeJl, C1Ujia, MOMEHT
CWIBI, JlaBjieHue, NTOTeHlMaIbHas SHeprys, KMHeTH4YecKasi SHeprus, MexaHuueckast
SHeprus, pabora CHU/IBI, L[EHTPOCTPEMHUTEbHOE YCKOPEeHHe, CH/a TSDKeCTH, CHa
YIPYTOCTH, CWIa TPEHHs, MOLJHOCTb, SHEPrus B3auMOJEUCTBUS Tena C 3eM/IEU
BO/IM3M eé TIOBepXHOCTH, HEPrusi yNpyrou AedopmManyu MpY>KWHBI, KOTAYECTBO
TeIyIoThl, abCOJIOTHAsT TeMIiepaTypa Tesa, pabota B TepMOJUHAMUKe, BHYTPEHHSISI
JHEPrus WeasbHOTO OZHOATOMHOTO ra3a, paboTa WzeanbHOTO ra3a, OTHOCHUTe bHAs
B/I&XXKHOCTb BO34yxa, KII/l wuaeasbHOro TeryioBOro JBUraresis; 3JIeKTPUYeCcKoe
T10J1e, HaNPSUKEHHOCTb 3/IEKTPUUYECKOrO II0JISl, HANPSUKEHHOCTH I0JISI TOYEUHOro
3apsZia WIM 3apsDKeHHOTO 1apa B BakKyyMe WM B JIM3/IeKTPUKe, IIOTeHL{Masl
3/IEKTPOCTaTUYeCKOr0 II0JI, pPa3’HOCTh IOTEHLIMAsIOB, 3JIEKTPOJBIDKYILAs CUJIA,
Cula TOKa, HalpspKeHHe, MOIIHOCTb TOKa, 3/eKTpUuYeckass EMKOCTb IJIOCKOrO
KOH/IeHCaTopa, COMNpOTHB/IEHMEe YyuyaCTKa Lenud C [0C/AeloBaTelbHbBIM U
rapajijie/IbHbIM ~ COeJUHEHWEeM De3UCTOPOB, 3SHepPIrus 3JIeKTPUYeCcKOro I0Js
KOH/IeHCaTopa;

OOBSCHATL OCOOEHHOCTH TIPOTEKaHWsl (U3NYECKUX SIBIEHWH: MeXaHHUuecKoe
[BIDKEHHe, TeIUIOBOe [IBIJKeHUe YaCTHL| BellecTBa, TeIUIOBOe paBHOBecHe,
OpoyHOBCKOe [fBwkeHWe, Aubdy3us, WcCrapeHWe, KUIeHHe W KOHJeHCalWs,
I/IaB/IeHde Y KpUCTa/l/IM3aliysl, HalpaB/IeHHOCTh TeIllonepesiauy, 3/1eKTpU3arivs
TeJl, SKBUITOTEHLIMA/IbHOCTb ITOBEPXHOCTH 3apsKEHHOI'0 IIPOBO/IHUKA;

MPOBOAUTH UCC/eI0BaHNe 3aBUCMMOCTU OHOM (PM3MUEeCKOUW BeJWUUHBI OT APYTou
C WCII0JIb30BaHMEM TMPSIMBIX W3MEpPeHHH, MPU 3TOM KOHCTPYHWPOBATh YCTaHOBKY,
(uKCUpOBaTh pe3y/bTaThl MOJYYEeHHON 3aBUCUMOCTU (PU3NUECKUX BEJIMUMH B BUJE
rpa¢vKoB C y46TOM abCOIOTHBIX TOTPEIIHOCTeN W3MepeHUH, /IeflaTh BBIBOJBI TI0
pe3yJibTaTaM UCC/Ie/l0BaHus;

MPOBOAUTE KOCBEHHbIe H3MepeHUs1 (PM3MUeCKMX BeJHUWH, TPU 3TOM BBIOMpATh
ONITUMANbHBIA METOJ, W3MepeHUs], OLleHHBaTb a0COMIOTHBIE W OTHOCHTE/bHbIE
MOTPEIHOCTH IPSIMBIX U KOCBEHHBIX N3MepeHul;



® [POBOJUTH ONBITBI 1O TPOBEpKe IMpeJI0KeHHOW THUIoTe3bl: IJIaHUPOBATh
JKCIIEPUMEHT, COoOWpaTh  3KCIIePUMEHTA/NbHYI0 YCTaHOBKY, aHaIM3UpOBaThb
T0JIyueHHbIe pe3y/IbTaThl U /leflaTh BbIBOZ O CTaTyce MpeJioXKeHHOW TMIoTe3bl;

* cobmogaTh nipaBuia 6€30MacHOro TpyZa NPy NPOBeAEHUH UCC/IeIOBAHMI B paMKax
yueOHOTO 3KCIepuMeHTa, MPAKTHKyMa 1 yueOHO-MCCIe0BaTebCKOW U TTPOEKTHON
JeATeIbHOCTA C WCIOb30BaHUEM H3MepPUTEeTbHBIX YCTPOWCTB M 1ab0paTOpHOTO
obopyjoBaHus;

® pelllaTh pacuéTHble 3aJjlaud C SIBHO 3a/laHHOM U HEesSBHO 3aJjaHHOW (hH3UUecKou
MOZIe/IbI0: Ha OCHOBAaHWHM aHalW3a YCIOBHsS 0OOCHOBBIBATH BBIOOp (DH3MUECKOI
MOZie/I, OTBevarolleli TpeOOBaHWSM 3aJaud, TPUMEHATb (OPMYJIbI, 3aKOHHI,
3aKOHOMEPHOCTH M TIOCTy/aThl (U3MUECKHUX TeOpUd IIpU MCI0/Ib30BaHUU
MaTeMaTHUeCKUX MeETO/IOB pelleHUsl 3aJau, MPOBOAUTb PacyéTbl HA OCHOBAaHUU
MMEIIIMXCS [JaHHbIX, aHa/JU3UpOBaThb pe3y/bTaTbl U KOPPEKTUPOBATb METObI
pelLleHys C Y4ETOM IOJTyYeHHBIX pe3y/bTaToB;

® pemiaTh KauecTBeHHbIe 3ajaud, TpeOyroie TpUMeHeHWs 3HAaHWN W3 Pa3HBIX
pa3zienoB Kypca (PM3MKH, a TakKe HHTerpaluu 3HaHWWd W3 [Ipyrux NpeJMeTOB
€CTeCTBeHHO-HayUHOr0 LIMK/Ia: BbICTPauBaTh JIOTUUECKYIO LIE[IOUKY PacCy KAeHui C
OTIOpPOM Ha U3y4yeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (h13nUecKre sIBJIeHNS;

® JCNO/Mb30BaTh TeOpeTWdYeCcKrWe 3HaHUsS [Jii OOBSICHEHWS] OCHOBHBIX TIPUHLIWIIOB
paboThl M3MepUTeNbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOTOTUYECKUX
TIPOLIECCOB;

® [IPUBOJAWTH TPHMMEphl BK/IaZd POCCHHCKMX U 3apyOeKHBIX YU€HbIX-(U3UKOB B
pa3BUTHe HayKW, B OOBSICHEHWE IIPOIeCCOB OKPY)KAlOIlero Mupa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTUij;

® aHa/M3UpPOBAaTh U OLIEHMBaTb TIOCJIEAACTBUS OBLITOBOM U TPOW3BO/CTBEHHOM
JlesiTe/IbHOCTU YesiOBeKa, CBSI3aHHOM C (M3MYeCKWMH IpoLeccaMy, C TO3ULIMN
9KOJIOTUYECKOMN 6e30macHOCTH, rpe/iCTaBIeHUN 0 palMOHa/IbHOM
MIPUPOJOTI0/Ib30BaHNH, a TakKKe Pa3yMHOM MCII0/Ib30BaHUU [JOCTV)KEHHUH HayKu U
TeXHOJIOTHH [Jis JallbHeUIIIero pa3BUTHsI YelI0BeuecKoro obIecTBa;

® T[IpUMEHSTh pa3/uuHble CrocoObl paboTel ¢  uwH(OpMaLyer  (U3NUECKOro
cofiepXkaHusl C HCI0/Ib30BaHWEM COBPEeMEeHHbIX HWH(OPMalMOHHBIX TEeXHOJIOTUH,
TIpYU 3TOM UCI10/1b30BaTh COBpeMeHHble HH(OPMaLMOHHbIE TeXHOJIOTHH 15 TIOWCKa,
repepabOTKU W TIpebsB/IeHUs] y4eOHOW W HAy4yHO-TIONMYJISIPHOM HMH(GOpMAaLUH,
CTPYKTYPUPOBaHUsI U UHTepIIpeTaluy UH(OpMaLuM, MOJyuyeHHON U3 pa3/MuHbIX
VCTOYHUKOB, KDUTHYECKU aHa/IM3MPOBaTh MOIy4aeMyr0 UH(OPMAaLUIO U OL|eHUBaTh
e€ J0CTOBEpHOCTb KaK Ha OCHOBe MMEIOIIMXCS 3HAaHWM, TaK U Ha OCHOBE aHau3a
HCTOYHMKA MHbOpMaLny;

® [pPOSB/IATH OpraHM3al[MOHHble U T[I03HaBaTe/bHble YMEHHsI CaMOCTOSTeNbHOTO
MproOpeTeHUs] HOBBIX 3HAHWM B TIPOL|eCCe BBLIMOJIHEHHSI MPOEKTHBIX U y4eOHO-
HCCIIeIoBaTe/IbCKUX PaboT;

e paboTaTh B TrpymIie C UCTIOJHEHHEM PA3/IMUHBIX COLMAIbHBIX POJeH, TIaHUPOBaTh
paboTy TpymIibl, parjMOHAIbHO pPAaCIpesieNaTh [esTelbHOCTh B HeCTaH[apTHBIX
CUTyalUsIX, aJileKBaTHO OLIeHMBAaThb BKJIaJ, Ka)X[Or0 M3 YUYaCTHUKOB TIpYIbI B
pelIeHre pacCMaTprUBaeMou Ipo0IeMbl;

® [POSIBIATH MOTHMBALMIO K Oyaymieidt mpodeccHoHanbHON —[1esITelTbHOCTH 110
CreLyanbHOCTAM (PU3UKO-TeXHUYEeCKOro nMpodusis.

K xoHily obOyuenusi B 11 kaacce mipeAMeTHbIe pe3y/bTaThl Ha YIyIyOJEHHOM YypOBHe
JO/DKHBI OTPa’kaTb CPOPMHUPOBAHHOCTH y 00YUarOLXCS yMEHHIA:

® [IOHUMATb pOJb (U3UKU B SKOHOMUUECKOM, TeXHOJOTMYeCcKOoW, COoLuabHON U

3TUYeCKOl cdepax /esTeIbHOCTH Yesl0BeKa, POib U MeCTO (PU3UKU B COBPEMEHHOMU



HayyHOM KapTHMHe MHpa, PpOJib aCTPOHOMHM B TPAKTUUECKOW [esiTe/IbHOCTH
yejoBeKa M JasbHeiIeM  HayyHO-TeXHUUECKOM  pa3sBUTUM,  3HauyeHue
OTMCATe/IbHOW, CHUCTeMaTU3UPYIOIIeH, OOBSCHUTENFHONM ¥ TPOTrHOCTUYeCKOU
¢GbyHKUMKA  (U3MUeCKOM TeopuM — 37M1eKTPOJAUHAaMUKH, CIeLjUaibHOM Teopru
OTHOCHUTE/IbHOCTH, KBAHTOBOM  (M3MKH, PpOJb  (M3UYeCKONM Teopuud B
(hopMupoBaHUU TIpe/iCTaBIeHU 0 (pr3nUecKol KapThHe MUPa, MecTo (pu3nUYecKou
KapTUHBl MHpa B 00leM psy COBPEMEHHBIX  eCTeCTBeHHO-HayUHbBIX
Npe/iCTaB/IeHUM O TIPUPOJE;

pas3/iuyarh YC/I0BUSI MPUMEHHMMOCTH Mofenel (r3UyecKUX Tel U TIPOLIECCOB
(sBNeHWM): OJHOPOJHOE 3JIEKTPUUEeCKOe U OJHOPOAHOEe MAarHUTHOe TI0JIs,
rapMOHUYecKre Koje0aHusi, MaTeMaTUUeCKUid MasiTHUK, W/lea/lbHbIN TPY>KUHHbIHN
MasiTHUK, TapMOHHWUECKHe BOJIHBI, H/eaybHbIM Kose0aTesbHBbI KOHTYp, TOHKas
JIMH3a, MOZieJield aToMa, aTOMHOTO si/ipa M KBAHTOBOW MOZIe/IA CBeTa;

pas3nuuath yCa0BHS (TPaHHUIBI, 00/1aCTH) TPUMEHHUMOCTH (M3MUECKMX 3aKOHOB,
MOHUMAaTh BCceoOImuMii xapakTep (pyH/JaMeHTa bHBIX 3aKOHOB M OTPAHUYEHHOCTH
WCTO0/Ib30BAHKMS YaCTHBIX 3aKOHOB;

aHa/IM3UPOBATh U OOBSICHATE 3JIEKTPOMAarHUTHBIE TIPOLECChI U SIBJIEHUS], UCIOb3Ys
OCHOBHbIE T10JIOKEHUSI M 3aKOHbI 3/7eKTPOAUHAMUKKA M CIellaabHON TeopuH
OTHOCHUTE/IbHOCTH (3aKOH COXPaHEeHUsl 3/IeKTPUUeCKOro 3apsza, cuiaa Amrepa, cuia
JlopeHuja, 3aKOH 3/71eKTPOMAarHWTHOM WHAyKUWHW, mpaBwio Jlenna, cBssp JO/IC
CaMOMH/IYKLIUM B 371eMeHTe 3/1eKTPUUeCKOW Lield CO CKOPOCTbIO M3MEHEeHUsI CHJIbI
TOKa, TOCTYJIaThl CleLiUaIbHOM TeOPUU OTHOCUTE/IbHOCTH DUHILTEHHA);
aHa/IM3UpOBaTb M OOBSCHATH KBAaHTOBBIE IIPOLIECCHl U SIBJIEHWS, WCIIOb3YS
TOJIOKeHUsT KBAHTOBOW (¢u3uku (ypaBHeHMe OuHIUTeiliHa g ¢doToaddekTa,
MepBbIM U BTOPOM MOCTy/aThl bopa, MPUHLIMIT COOTHOLLIEHUs] HeompeAe/1éHHOCTen
[eii3enOepra, 3aKOHBI COXpaHEHHs 3apsiIOBOTO W MAaCCOBOTO YWCe/l W YHEPruU B
si/lepHBIX peakLUsX, 3aKOH paZJM0aKTUBHOI'O pacraza);

OMHUChbIBaTh  (PU3MYeCKWe TIPOLeCChl U SIB/IEHUS, WCIIOJb3ysl  BEeJIMUYMHBI:
HanpsDKEHHOCTb 37IeKTPUUECKOro T10JIsl, MOTeHLMaa 3/eKTPOCTaTUUuecKoro Mo,
Pa3HOCTb TOTEHLMAJIOB, 3/IEKTPOABWKYLAs CH/Ia, WHAYKLMUS MarHUTHOrO IOJIf,
MarHuTHbIM TIOTOK, cuia Amrnepa, MHAYKTUBHOCTb, 3/€KTPOJBIDKYyIas CH/a
CaMOMH/IYKLIMH, SHEprUsi MarHUTHOTO T10J1s1 IPOBO/IHMKA C TOKOM, PeSITUBUCTCKUMA
WMITYJ/IbC, TIOJIHAsi SHEpPrusi, JHePrusi TOKOs CBOOOJHOM YacCTHIIbl, SHEPTUs u
MMIYJ/bC (POTOHA, MAaCCOBOE YUC/IO U 3apsifi Apa, SHeprus CBsA3U /pa;

0OBSACHATL 0COOEHHOCTH TIPOTEKaHWs (M3MUECKUX SIBJIEHHI: 3/1eKTPOMarHuTHast
VHZAYKLUS,, CaMOUHAYKLMS, Ppe30HaHC, WHTepdepeHLUs] BOJH, [JudpakLys,
JUCTiepcusi, TIOJIHOe BHYTpPeHHee OTpakeHue, (OT03/IeKTpUUecKul sQdexT
(boTorddexT), anbda- 1 beta-pacnasl sgep, raMMa-u3TydeHue sizep, hu3ndeckre
TIPYHLIMITBI CITeKTPATbHOTO aHamr3a v paboThl Jla3epa;

orpe/ieIATh HarpaB/ieHUue WHAYKLMHU MarHUTHOTO T0JIsl IPOBOJHUKA C TOKOM, CHJIBI
Awmrepa u cusibl JIopeHLa;

CTpOUTh H300pa’keHuWe, CO37aBaeMoOe IUIOCKMM 3epKajioM, TOHKOM JIMH30M, U
pacCUMThIBATh €ro0 XapaKTepUCTUKH;

MIPUMEHSITh OCHOBOTIO/IArarolijie aCTPOHOMUYECKe TIOHSATUSL, TEOPUU U 3aKOHBI J1/Is1
aHam3a U OOBsicHeHWs (PU3NYEeCKHX TPOLIeCCOB, MPOMCXOAAIIMX B 3BE37aX, B
3BE3HbIX CUCTEMAaX, B MEXTaJaKTUUuecKoW Cpefe; [BIKeHUs HeOeCHBIX Tell,
3BOJTIOLMY 3BE311 U BceneHHOW;

MPOBOJUTH MCC/eJ0BaHNe 3aBUCUMOCTeN (PU3MUeCKHX BeJIMUMH C UCIO0/Ib30BaHHUEM
MpSMbIX M3MEpeHW, MpU S5TOM KOHCTPYUPOBaThb YCTaHOBKY, (PUKCUPOBaTh
pe3y/bTaThl M0/yUeHHON 3aBUCMMOCTU (PU3MUECKHX BEJMYMH B BHJE TPAapUKOB C



yuéToM abCOFOTHBIX TIOTPELIHOCTeH W3MepeHHH, [ie/laTh BBIBOJBI 110 Pe3yJibTaTam
WCCIIe[lOBaHus;

MPOBOAUTE KOCBEHHbIe W3MepeHUs1 (PM3MUeCKMX BeJHUWH, TIPU 3TOM BBIOMpATh
ONITUMANbHBIA METOJ, W3MepeHUsl, OL|eHHBaTb aOCOMIOTHBIE W OTHOCHTE/bHBIE
MOTPELIHOCTU MPSMBIX U KOCBEHHBIX M3MepeHuH;

MPOBOJUThL OMBITHI [0 TIPOBEPKe TpPe/JIOKeHHOM TIUIOoTe3bl: IJIaHWUPOBaTh
JKCIIEPUMEHT, COOMpaTh  SKCIIePUMEHTA/NbHYI0 YCTaHOBKY, aHaIM3UpOBaThb
T0JIyueHHbIe pe3y/IbTaThl U /leflaTh BbIBOZ, O CTaTyce MpeJi0XKeHHOW TMIoTe3bl;
OTKCBIBATh METO/IbI N10/IyUeHHs] HAyYHbIX aCTPOHOMUUYECKUX 3HaHW;

cobsroiaTh MpaBusa 6e30macHOro TPy/a MpU MPOBejeHNH UCCIe0BaHui B paMKax
yueOHOTO 3KCIepUMeHTa, MPAKTHKyMa 1 yueOHO-MCCIe0BaTebCKOW U TTPOeKTHOM
JeATeIbHOCTA C WCIOb30BaHUEM H3MepPUTEebHBIX YCTPOWCTB M 1ab0paTOpHOrO
obopyj0oBaHus;

pelllaTh pacyéTHble 3a7laud C SIBHO 3a/laHHOM M HEesIBHO 3alaHHOM (pu3nuecKou
MOZIe/IbI0: Ha OCHOBAaHWM aHa/lM3a YCJIOBUS BBIOMpATh (HU3MUECKUe MOJery,
oTBeuvaromye  TpeOOBaHWSAM  3aflaud, TIPUMEHSTb  (OPMYZbl,  3aKOHBI,
3aKOHOMEPHOCTH M TIOCTy/aThl (U3MUECKHUX TeOpUM IIpU MCI0/Ib30BaHUU
MaTeMaTHUeCKUX MeTO/IOB pelleHUsl 3ajau, MPOBOAUTb PacyéTbl HAa OCHOBAaHUHU
MMEIIIMXCS [JAaHHbIX, aHa/JU3UpOBaThb pe3y/bTaTbl U KOPPEKTUPOBATb METObI
pelLleHHs C Y4ETOM IOJTyUeHHBIX pe3y/bTaToB;

peliaTh KaueCTBeHHbIe 3a/laud, TpeOyroljue TNpPUMeHeHHs 3HaHWWA W3 pa3HbIX
pa3zienoB Kypca (PM3MK{, a TakKe WHTerpaluu 3HaHWWA W3 [Pyrux NpeJMeTOB
€CTeCTBeHHO-HayUHOr0 LIMKJ/Ia: BbICTPauBaTh JIOTUUECKYHO LIE[TOUKY PacCy KAeHui C
OTIOpPOM Ha U3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pM3nUecKre sIBJIeHus;
WCII0/Ib30BATh TEOpEeTUYeCKHe 3HaHWs AJs1 OOBSICHeHWs OCHOBHBIX TPHHLIAIIOB
paboThl M3MepHUTeNbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOIOTUYECKUX
TIPOLIECCOB;

MPUBOJUTH TIPUMEPHI BKJ/IaZla POCCHUMCKAX U 3apyOeKHbIX YUYEHBIX-(DHU3UKOB B
pa3BUTHe HaykKW, B OOBSICHEHWE TIIPOIeCCOB OKPY)KAlOIlero Mupa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTUj;

aHaIM3UpOBaTb M OLIEHWBATh TIOCTAEACTBUSI OBITOBOM W TIPOWM3BO/ICTBEHHOU
JlesITe/IbHOCTU YejioBeKa, CBSI3aHHOM C (M3MUeCKWMH IpoLeccaMy, C TO3ULMN
9KOJIOTUYEeCKOMN 6e30macHOCTH, rpe/iCTaBIeHUN 0 palMOHa/IbHOM
MIPUPOJOII0/Ib30BaHNH, a TaKKe Pa3yMHOM MCII0/1b30BaHUU [JOCTV)KEHHUH HayKu U
TeXHOJIOTHH [Jis JallbHeUIIIero pa3BUTHsI YelI0BeuecKoro obIecTBa;

MPUMEHSATh  pa3MnuHble Crocobel  pabotel c  wHbopMaLueld (GuU3NIeCKOro
cofiepXkaHusl C HCII0/Ib30BaHWEM COBPEeMEeHHbIX HWH(OPMalMOHHBIX TEeXHOJIOTUH,
TIPYU 3TOM UCI10/1b30BaTh COBpeMeHHble HH(GOPMaLMOHHbIE TeXHOJIOTHU 15 TIOWCKa,
repepabOTKU ¥ TIpebsB/IeHUs] y4eOHOW W HAy4yHO-TIOMYJISIPHOM HMH(GOpMAaLUH,
CTPYKTYPUPOBaHUsI M UHTepIIpeTaluy UH(OpMaLuM, MOJyuyeHHON U3 pa3/IMuHbIX
VCTOYHUKOB, KDUTHYECKU aHa/IM3MPOBaTh MOIy4aeMyr0 UH(OPMAaLUIO U OL|eHUBaTh
e€ J0CTOBEpHOCTb KaK Ha OCHOBe MMEIOIIUXCS 3HAaHWM, TaK U Ha OCHOBE aHa/u3a
HCTOYHWKA nHbOopMaLny;

MpOSIBIATh OpraHU3allMOHHble M TI03HaBaTe/bHble YMEHHsl CaMOCTOSITeJIbHOTO
MproOpeTeHUs] HOBLIX 3HAHWM B TIPOL|eCCe BBLIMOJIHEHHS! MPOEKTHBIX U y4eOHO-
HCCIIeIoBaTe/IbCKUX PaboT;

paboTarh B TpyIiNe C UCIOTHEHNeM pa3/IMnYHbIX COLMA/BHBIX POJiei, MJIAHUPOBATh
paboTy TpymIibl, parjMOHAIbHO pPAaCIpesieNTh [esTelbHOCTh B HeCTaH[apTHBIX
CUTyalUsIX, aJileKBaTHO OLIeHMBAaThb BKJIaJ, Ka)X[Or0 M3 YUYaCTHUKOB TIpYIbI B
pelIeHre pacCMaTprUBaeMou Ipo0IeMbl;
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TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJ/TACC
No KosmmuyecTBo uacoB
JeKTpoHHbIe (1{u¢poBbIe)
n/ HaumeHoBaHMe pa3jie/ioB U TeM NPOrpamMMbl KoHntp. ITpaxr.
Bcero oOpa3oBaTe/bHbIE PecypChl
n paboTsl | padoThI
Pasaen 1. HAYUYHBIN METO/] IIO3HAHWMS ITPUPO/IBI
1.1 HayuHbili MeTOZ, MO3HAHUS TIPUPOJBI 6
Wtoro no pa3peny 6
Paszpen 2. MEXAHHUKA
2.1 Kunematuka 10 1
2.2 [JvHamuyka 10
2.3 Crartuka TBEpOro Tesa 5) 1
2.4 3aKOHbI COXPaHEeHUsI B MEXaHUKe 10 1
Wtoro no pasgeny 35
Pazpgen 3. MOJIEKYJ/ISIPHAS ®V3UKA U TEPMO/IUHAMUKA
3.1 OCHOBBI MOJIEKY/IIPHOKUHETUUECKON TEOPUU 15 1
3.2 TepmoguHaMmuKa. TernioBble MallIMHbI 20 1
3.3 ArperaTHble COCTOSIHUS BelljecTBa. Pa30Bble Mepexo/bl 14 1
Wtoro no pa3peny 49
Pazpgen 4. JJIEKTPOJUHAMUKA
4.1 OJIeKTpUYecKoe roJje 24 1
4.2 [ToCTOSIHHBIN 3/1eKTPUYECKUI TOK 24 1
4.3 ToKY B pas/MyHbIX cpejax 6




Wtoro no pasgeny 54
Pa3zen 5. PU3NYECKUUN ITPAKTUKYM
5.1 ®uU3nyeCcKuu NpakTUKyM 16 16
Wtoro no pa3peny 16
Pe3epBHOe Bpemsi 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 K/IACC

Ko/muecTBo yacoB
No OnekTpoHHbIe (G poBbIe)
HaumeHoBaHuUe pa3/ie/ioB M TeM NPOrpaMMbl KonTp. IpakT.
n/n Bcero oOpa3oBaTe/IbHbIEe PeCypChI
paboThI paboThI
Pa3pen 1. OJIEKTPOJJMUHAMUKA
1.1 MaruuTtHoe noJie 14
1.2 OJIeKTpPOMarHuTHast UHAYKLWS 13 1
Wtoro no paspeny 27
Pa3pen 2. KOJIEBAHWS 1 BOJ/IHbBI
2.1 MexaHrueckue KosiebaHust 10
2.2 OneKTpoMarHUTHbIe KojebaHus 15
2.3 MexaHuyeckye 1 371eKTPOMarHUTHbIE BOJIHbI 10 1
24 Onrtuka 25 1
Nroro no pa3speny 60
Pasaen 3. OCHOBBI CITIEITMA/TBHOM TEOPUY OTHOCUTEJIbHOCTU
3.1 OcHoBbl CTO 5 1
Wtoro no paspeny 5)
Pa3pen 4. KBAHTOBASI ®U3NKA
4.1 KoprycKynsipHO-BO/THOBOM [lya/nv3m 15
4.2 ®du3nkKa aToma 5
4.3 @du3KKa aTOMHOIO s/ipa ¥ 3JIeMeHTapHbIX YaCTHL| 5




HWToro no pa3geny

25

Pa3pen 5. 9JIEMEHTBI ACTPOHOMMH 1 ACTPODPU3NKHN

5.1 OneMeHTbl aCTPOHOMMM U aCTPOGHU3UKU 12
Nroro no pa3peny 12
Pa3zen 6. PU3NYECKUMN ITIPAKTUKYM
6.1 dusnyeckuii NpakTUKyM 16 16
Wtoro no pazpeny 16
Paszgen 7. OBOBIIAROIIEE ITOBTOPEHUE
CucremaTu3sanus 1 000611ieHe TTpeJMeTHOTO
71 CO/Iep’KaHusl U OIbITa JesiTe/IbHOCTH, 15
' nprobpeTéHHOr0 NpY U3yueHUu Kypca Gusnku 10 —
11 knaccos
Uroro nio pasgeny 15
PesepBHoe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




IIOYPOUYHOE IVIAHUPOBAHUE

Fpaquecxoe OIMCaHKe PABHOMEPHOIro

10 KJIACC
KosimmuecTBo yacoB J/IeKTPOHHBIE
Ne nHppoBbIe
o Tema ypoka Beero KonTtp. Ilpakr. | [ara oBpasoBaTebHbIe
padoTsl | padoThI pecypesI
1 ®dusrka — pyHJameHTa/lbHas HayKa O IPUpoJe 1
9 HayuHbIii MeTO/ TT03HAHUST U METO/IbI UCC/IeJ0BaHKS
(bu3nuecKux siBeHUN 1
3 OKCriepuMeHT U Teopusi B TpoLiecce Mo3HaHUs
nipupozbl. HabstofieHre 1 SKcriepuMeHT B (u3rKe 1
4 Crioco0bI 3MepeHusT GHU3NUECKUX BeJTHUMH 1
c AGcomoTHast 1 OTHOCHUTE TbHAsK TIOTPeITHOCTH
v3MepeHui PU3nYecKuxX BeJTMUrH 1
MopenvpoBaHnue B ¢usuke. Ponb u mecTo (pu3uku B
6 (bopMHpOBaHUM COBpeMEHHOM Hay4YHOM KapTHUHbI 1
MHpa, B IPAaKTUUEeCKOU /lesiTe/IbHOCTH TFofiei
MexaHuueckoe iBiKeHre. CucTeMa OTCUeTa.
7 OTHOCUTE/IBHOCTh MeXaHU4eCcKoro ABrkeHus. [1psimas 1
1 obpaTHasi 3aZlaul MeXaHUKU
Paguyc-BeKTOp MaTepuaabHOM TOUKU, er0 TIPOeKI[UH
8 Ha ocu KoopguHar. Tpaekropus. [TepemeliieHue. 1
CkopocTb. IX TIpoeKIuM Ha 0CH KOOpAUHAT
9 PaBHOMepHOe NpsSIMO/IMHENHOe [IBIDKEHHe. 1




HPHMOHHHEﬁHOFO ABH>KEeHHUA

CrnoykeHue nepemellleHAN U CKOpOCTel. PerieHne

10
3a/1a4
HepaBHOoMepHOe /iBUKeHMe. MTHOBEeHHast CKOPOCTh.

11 Yckopenue. IlpsmosivHeliHOe ABMKeHUE C
MOCTOSIHHBIM YCKOpPEHUEeM

1> ['pacprueckoe omnvcaHve TIPIMOTMHENHOTO IBUYKEHUS C
TOCTOSIHHBIM YCKOpeHUeM
CBobOo/iHoe TazieHue. Y cKopeHre CBOOOIHOTO

13 rajieHusi. 3aBUCUMOCTb KOOPAUHAT, CKOPOCTH,
YCKOpEeHUs OT BpeMeHU U UX rpa(uku

14 IIBr>KeHMe Tena, OpOIIIEHHOTO MOZ|, YIJIOM K TOPU30HTY
KpuBosnuHeliHoe BrwxeHHe. [IBrKeHMe 110

15 OKPY’>KHOCTH. YTJIOBasi ¥ JIMHeNHasi CKopocTh. [lepuon
1 yacTora. LleHTpoCcTpeMuTe/IbHOE U MOJTHOE
yCKOpeHue

16 KonTtponbHast pabora no Teme "KnHemaTrka"
TlepBbiii 3akoH HeroToHA. VIHepIMaibHbIe CUCTEMEI

17 otcyéta. [TpuHumn oTHOCUTeIBHOCTH ["anues.
HeunnepiyanbHbie CUCTEMBI OTCUETA

18 Cusa. PaBHOgeMCTBYO1as cy/a. BTopoli 3akoH
HeroroHa. Macca

19 B3aumogeiictBue Ten. Tpetnii 3akoH HeroTOHa

20 [IpuHLun cyneprio3unuu cuil. PelieHve 3aau Ha

MMpUMEHEHKE 3aKOHOB HrroTOHa




3aKoH BCEMHUPHOI'O TATOTEHUS. OKBHBA/IEHTHOCTh

21 rpaBUTaLMOHHON U UHEPTHOW MacChl

22 Cusia TSDKeCTH M yCKOpeHre CBOOOIHOTO MaleHust
[BrkeHre HeOeCHBIX Tes U UX UCKYCCTBEHHBIX

23 CriyTHUKOB. [TepBasi KocMuyecKasi CKOPOCTb. 3aKOHbI
Keruiepa

24 Cuia ynpyroctu. 3akoH I'yka. Bec Tena
Cua Tpenus. IIpupoza v BUABI CUJT TPEHUS.

25 [BrKeHve B )XUJKOCTHU Y rase C YU6TOM CHJIbI
CONPOTUBJIEHUS Cpefibl

26 [Hasnenue. I'nuapocratnueckoe gasyeHue. Cusa
Apxumena

97 Ab6cosroTHO TBepzoe Teso. [TocTymaTenbHOe U
BpaljaTe/bHOe [IBU)KeHHe TBeporo Tesa

)8 MomeHT cuibl OTHOCHTE/IBHO OCH BpaueHus. [1neuo
CUJIBI
CriokeHue cusl, IPUWIOKEHHBIX K TBEPLOMY TeJly.

29 LleHTp TsKeCTH Tesia. Y CJIOBUsI paBHOBECUs TBEPOI0
Tesia. Buapl paBHOBecus

30 Pemienue 3amau

31 KonTponbHas paboTa 1o Teme "/InHamuka. CTaTHKa
TBepAoro tena"
VmMnyibCc MaTepranbHOM TOUKH, CUCTEMBI

3 MaTrepuasibHbIX TOueK. LleHTp Macc cucTeMsbl

MaTepHa/IbHBIX TOUEK. TEOPEMa O IBDKEHHWHU LIEHTPa
Macc




33

I/IMHYJIBC CWJIbl U U3SMEHEHHWE UMITYJ/IbCA TeJld. 3aKoH
COXPaHEHUS UMITYJIbCA. PeakTuBHOE ABIH>KeHHe

34

MoMeHT umIyJ/ibCca MaTepruaJbHON TOUKH.
ITpencraBneHre 0 COXpaHeHMM MOMEHTa UMITy/IbCa B
LIeHTPa/IbHBIX MOJISIX

35

Pemienue 3amau

36

Pabora cuibl Ha MasioM ¥ Ha KOHEYHOM TiepeMeltieHUH.
I'padmueckoe nipeficTaBieHre paboOThl CUIBL.
MOILLHOCTb CUJIBI

37

Kunetunueckasi sHeprus. Teopema 06 v3MeHeHUU
KUHeTUYeCKOU 3Hepruy MaTepyanbHON TOUKH

38

[ToTeHLMaIbHBIE U HEIOTeHLUa/IbHbIe CUJIbL.
[ToreHumanbHas 3Heprus. Bropas KocMuyeckas
CKOpOCTh

39

TpeTbst KocMuUecKasi CKOpoCTb. CBsi3b pabOThI
HeIOTeHLMaIbHbIX CUJI C U3MEeHeHHeM MeXaHUueCKOu
SHEepPruM CUCTeMbI Tesl. 3aKOH COXpPaHeHUs
MeXaHWYeCKOU SHepruu

40

Yrpyrue v Heyripyrue CTOJIKHOBEHUs. Y paBHeHUe
bepry/um a1 njeansHOU XULKOCTH

41

KonTponbHast paboTa 1o Teme "3aKoHbI COXpaHEHUS B
MexaHuke"

42

Pa3Butue npescTaBieHUd 0 MPUPO/JE TEI/IOTHI.
OcnosHble nonoxkenust MKT. Iuddysus.
bpoyHoBCKOe BrKeHUe

43

CrpoeHue ra3000pa3HbIX, )KUJKAX U TBEPIBIX TeJl.




XapaKTep ABH)KEHHA U B3aHMOAEﬁCTBHH HaCTHL
BeleCcTBa

Macca v pa3mepsl MosieKy (aTromoB). KonruectBo

44 BeliectBa. [locrosiHHas ABorazspo 1
45 Temnepatypa. TerioBoe paBHOBecue. [lIkana Llenbcus 1
46 Pemenne 3amau 1
47 W peanbHblii ra3. ['a30Bble 3aKOHBI 1
48 YpaBHeHne MenpeneeBa-KnanelipoHa. Pemenne 3asau 1
49 Ab6coJtoTHasi TemriepaTypa. 3akoH JlanbToHa 1
50 W3omnpoueccel B njeabHOM rase C NOoCTOSTHHBIM

KOJIMYeCTBOM Bell|ecTBa 1
51 ['padmueckoe npesicTaBaeHre U30IPOLIECCOB:

M30TepMa, U30X0pa, u3obapa 1
52 OcHoBHoOe ypaBHeHue MKT 1
53 Perienue 3azmau 1

CBs13b aOCOMIOTHOM TeMIiepaTypbl
54 TePMOJVUHAMUUECKON CUCTEMBI CO CpeiHei

KUHEeTHUYeCKOM sHepruel MmocTyraTe/bHOT0 TeII0BOro 1

OBUKEHUS eé yaCTul]
55 O600I11ieHre ¥ CUCTEMAaTHU3alHsl 3HAaHUH T10 TeMe

"OcHoBbl MKT" 1
56 KonTponbHas pabota 1o Teme "OcHoBbl MKT" 1
57 TepmogrHamMuueckasi cicTeMa. 3aZjlaHe BHEIITHHUX 1

ycnoBuit anst T[] cuctembl. BHelliHYe 1 BHYTpeHHUe
napametpsl. [lapameTps! T/I cvcTemsl Kak cpefiHUe




3HA4Y€HUS BEJIMUKH, OIMMUCBIBAIOINUX eé Ha
MHKDPOCKOITNY€CKOM YpOBHE

HyneBoe Hauano TepmoarHaMuKdA. CamMONpPOM3BOJIbHAS

58 penakcauus T/l cucTembl K TEIJIOBOMY PaBHOBECHIO

59 Mopens ujeanbHOro rasa B TepMOJVHaAMUKe. Y C/I0BUS
MIPUMEHHUMOCTH 3TOW MOJEe/H

60 YpaBHeHue MeH/ieneeBa-KiianelipoHa U BeIpaXkeHHe
Jl7Isi BHYTPeHHel SHepruu
Boipa>keHue /17151 BHyTPeHHeM SHepruu 0JHOaTOMHOTO

61 WjleaqlbHOTO Ta3a. KBa3ucraTuueckre U HeCTaTUUeCKue
TIPOLEeCChI
OnemMeHTapHast paboTa B TEpMOZMHAMUKE.

62 Bbrunicsienre paboThl 1o rpaduKy npoijecca Ha pV-
Jirarpamme

63 Terutornepejaua Kak criocob6 U3MeHeHUs1 BHYTPeHHe!
sHepruu T]I cucTembl 6e3 coBepiiieHHs pabOThI

64 KoHBek1jysi, TeryionpoBogHOCTb, U3/yYeHHe
KommuectBo TennoThl. TeryoéMKoCTh Tea. Y ienbHas

65 Y MOJISIpHas TEIVIOEMKOCTHU BelecTBa. Y ie/ibHast
TeryioTa CropaHus TOT/IMBA

66 Pacuét KonvuecTBa TenyioThl IPU Tervionepeaye

67 [MonsiTre 06 afgrabaTHoM mipouiecce. I1epBbIii 3aKOH
TepMOJVUHAMUKHU

68 KomuecTBO TeTIOThI ¥ paboTa Kak Mepbl U3MeHeHUsI

BHyTpeHHel sHepruu T/l cucTeMbl




BTOpOﬁ 3dKOH TePMOJAWMHAMMHKHU [IJI1 PABHOBECHBIX U

69 HEPaBHOBECHBIX mpolieccoB. HeoOpaTMMOCTb
TIPUPO/IHBIX TIPOLIECCOB

70 [TpuHLMIIBI AeliCcTBUS TeryioBbiX MallvH. KIT/]

71 MakcumansHoe 3HaueHue KII/I. [ukin Kapao

72 Pemienue 3agau
OKOJIOTUUeCKHUe aCreKThl UCT0/Ib30BaHUS TEII0OBbIX

73 psuratesiei. TersioBoe 3arpsi3HeHHe OKpY Karolen
cpenbl

74 Pemienue 3amau

75 O06o0111eHMe ¥ CUCTeMAaTH3al|s 3HAHUH 110 TeMe
"TepmoarHaMuKa. TerioBble MallIMHbL"

76 KontposnpHast paboTta no Teme "TepMoguHaMHKa.
TeruioBble MallIMHBL"

77 [Tapoobpa3oBanue 1 KoHAeHcauusi. Vicmapenue u
KUTIeHWe. Y leflbHas TeryioTa rmapoobpa3oBaHust
HaceimieHHble ¥ HeHachIlLleHHbIe TTapbl. KauecTBeHHast
3aBMCUMOCTb TUVIOTHOCTH U [laB/IeHUs] HACBILL|EHHOT O

78 rapa OT TeMIlepaTyphbl, UX He3aBUCUMOCTb OT 00bEMa
HACBIIEHHOr 0 Napa. 3aBUCUMOCTb TeMITepPaTyphbl
KUIEeHUS OT [JaB/IeHUs B )KUJJKOCTH

79 BnaskHocTh Bo3/yxa. AGCOMIOTHASI U OTHOCUTETbHAs
BJI&)KHOCTh

80 Pemienue 3agau

81 TBéppoe Teno. Kpucranaueckue v aMmopQHble Terna.




AHM30TpONUs CBOKWCTB KPUCTAJI/IOB

[1naBneHue v KpucTaMsaLys. Y ge/ibHas TerioTa

82 riaBienust. CyGnmumanyst

83 Hedopmaiiuu TBEpAOro Tena. PacTshkeHue U CKaTue.
Cpsur. Moaynb FOnra. Ilpezsen ynpyrux gedopmauuii

a4 TenioBoe paciivpeHue XUJAKOCTed U TBEPBIX TeJl.
AHTrapMOHU3M TeIJIOBBIX KojiebaHW YacTHI] BelljecTBa

85 [TpeoOpa3oBaHe 3HepruM B (pa30BBIX MMepexoiax

86 YpaBHeHue TerioBOro 6anaHca

87 Pemenne 3amau
[ToBepxHOCTHOE HaTsKeHue. KaruisipHble SIBJIeHHUS.

88 [laBneHre 1o, MICKPUBIEHHOM MTOBEPXHOCTBIO
xupkocty. Popmyiia Jlamiaca
O06o00611IeHMe U CHCTeMaTH3alys 3HaHUH T10 TeMe

89 "ArperarHble COCTOsIHUA BelrlecTBa. @a3oBble
repexozpbl”

90 KonTponbHast paboTa 1o TeMe "ArperatHble COCTOSHUS
Beljectsa. ®a3oBble nepexobl”
OneKTpur3aLus Tesl U eé TIPosiB/IeHUsl. DeKTpUueCcKuit

91 3apsag. [Ba BUaa sneKTpuuyecKux 3apsiioB.
[IpoBOAHUKY, AU3/IEKTPUKU U MTOMYTIPOBOSHUKHU

92 OneMeHTapHbIM 3/IeKTPUYECKUN 3apsif. 3aKOH
COXpaHeHUsl 3/IeKTPUUYEeCKOro 3apsija

93 B3aumogeiictBue 3apsfoB. ToueuHble 3apsi/ibl. 3aKOH

Kynona




94

Peltienuie 3ajjau

OnekTpuueckoe rose. Ero felicteue Ha 3/1eKTpUYecKue

95
3apsbl
HanpspkéHHOCTD 371eKTprUuecKoro 1mosist. [TpoOHbIi

96 3apsifi. JIMHUM HaTNIPSUKEHHOCTH 3JIEKTPUYECKOTO TOJIS.
OpHOpOAHOE 3/1eKTpUYecKoe 1oJjie

97 [ToTeHLIMAaNTBHOCTD 3/1IEKTPOCTaTUYECKOTO TOJISL.
Pa3HOCTH MOTeHLMAa/I0B U HalpsyKeHHe
[ToTreHuanbHas sHeprus 3apsza B

98 3/1eKTPOCTaTUUeCKOM riosie. [ToTeHuman
3/1eKTPOCTAaTUYeCKOro oIS

99 CBs3b HaNPsHKEHHOCTU MOJIS1 U Pa3HOCTU MOTEHLIMAa/I0B
JI71s1 3/1IEKTPOCTAaTUUeCKOr 0 T10JIS1

100 [TpuHLMI CyTIepIIO3ULIMM 3/IeKTPUUYECKUX TT0J1er

101 Pemenwne 3amau

102 ITone ToueuHoro 3apsiza. [Tose paBHOMepHO
3apspKeHHOH cdepbl
[Tosie paBHOMEPHO 3apsHKEHHOT0 TI0 00BEMY I11apa.

103 [Tosie paBHOMEPHO 3apsHKeHHOU OeCKOHeuHOU
TJIOCKOCTH

104 ITpoBOAHUKY B 371EKTPOCTaTUUECKOM T10J1e. Y CJIOBUE
paBHOBeCHS 3apsi/iOB

105 [IV31eKTPUKH U TI0JTyTIPOBO/JTHUKU B

3JIEKTPOCTAaTUYE€CKOM I10J1€




KoHgeHcaTop. D1eKTpoEMKOCTh KOH/IeHCaTopa.

106 OeKTPOEMKOCTB TIJIOCKOTO KOHZEeHcaTopa 1
107 [TapannensHOe coerHeHVE KOHAEHCAaTOPOB 1
108 [TocnegoBartesibHOe CcoelMHEHVE KOHIEHCAaTOPOB 1
109 OHeprus 3apsyKeHHOr0 KOHJIeHCaTopa 1
110 Pemienue 3amau 1
11 [IBr>KeHHe 3apsPKeHHOW YaCTULIbl B OJHOPOAHOM
3/71eKTPUUECKOM T10J1e 1
112 Pemienue 3amau 1
113 O06o0061eHre U CHCTeMaTH3alys 3HaHUM T10 TeMe
"DneKTpruueckoe roJie" 1
114 KoHTtposnbHast pabota o Teme "DjieKTpryeckoe mosie" 1
115 Cuia Toka. [TocTosiHHBIV TOK. Y C/I0BUS
CyILleCTBOBAHMSI TTOCTOSIHHOTO 3/IEKTPUYECKOT0 TOKa 1
116 Wcrounuky Toka. Harnpsbkenue u 3/1C 1
117 3akoH Oma /151 yyacTKa Lernu. J1eKTpuyeckoe
COMPOTHUBJIEHVE 1
3aBUCUMOCTb COTIPOTUB/IEHUSI OJHOPOIHOTO
118 MPOBOJHHUKA OT ero AJ/IMHbI U II0LIaH TI0TePeyHOro 1
ceueHUst
119 Y nenbHOe cOnpoTHBIIeHKe BelllecTBa. PellieHure 3azau 1
120 [TocnenoBarenbHOe, Napasie/bHOe, CMeLIaHHOe
coelMHeHWe MPOBOJHUKOB 1
121 PacuéTt pa3BeTB/IEHHBIX 3/IEKTPUUECKHUX LieTeH. 1

[TpaBuna Kupxroda




122 Pemienue 3agau 1
123 PaboTa sekTprueckoro Toka. 3akoH [xoysss —JleHiia 1
124 Pemenwne 3amau 1
15 Mo1HOCTb 371eKTprudeckoro Toka. TerioBas

MOLL{HOCTb, Bbl/le/IsiemMasi Ha pe3srucTope L
126 Pemienue 3amau 1
127 O/ C v BHyTpeHHee CONpPOTHB/IEHMEe NCTOYHHKA TOKA 1
128 3akoH Oma /17151 TO/THOM (3aMKHYTOM) 3/1eKTpUUeCKoi

Lenu 1
129 Pemienue 3amau 1
130 MOUIHOCTh UCTOYHHKA TOKA 1
131 Kopotkoe 3aMbIKaHue 1
132 KonpeHcaTop B 1je1y IMOCTOSHHOI'O TOKa 1
133 Pemienue 3amau 1
134 Pertienue 3a71au 1o TeMe "TIOCTOSIHHBIN 371€KTPUYeCKU

TOK" 1
135 Pemmenue 3az1au 1o Teme "I10CTOSIHHBIN 3/1€KTPUUECKUNA

TOK" 1
136 Pemenne 3azau 1o Teme "I10CTOSIHHBIN 3/1€KTPHUUECKUNA

TOK" 1
137 O60011IeHME ¥ CUCTEMATH3aIHsI 3HAaHUH T10 TeMe

"TToCTOSTHHBIN 3/1€EKTPUYECKUN TOK" 1
138 KonTtponbHast pabota no Teme "IToCTOSTHHBIM 1

3/71eKTpUYeCKui TOK"




139

BHEKTPI/I‘JECKaﬂ MpOBOJWMOCTE PA3/IMYHBIX BELIECTB.
BJIEKT[)I/I‘JECKI/Iﬁ TOK B MeTaJ/ljIaX. CBerHpOBOAI/IMOCTB

140

ONeKTPUYECKHH TOK B paCTBOPAX M pacrjiaBax
3/1eKTPONUTOB. 3aKOHbI Papajes /151 3/1eKTPo/mr3a

141

ONeKTpUYeCcKri TOK B rasax. [lnasma

142

OJeKTprUUecKui TOK B BakKyyMme. BakyyMHble TprOOpEI

143

SJ'IEKTPI/I‘—IGCKI/Iﬁ TOK B ITIOJTYTIPOBOJAHHKAX

144

[TomympoBOHUKOBBIE TIPHOOPHI

mR ===

145

®dusnyeckuii NpakTUKyM 1o TeMe "V3MepeHue CUIbI
TOKA Y HarlpshKeHUs B LIelH [TOCTOSTHHOT'O TOKA IPU
MOMOILIM aHa/IOTOBbIX U LIM(POBBIX U3MepPUTeTbHbIX
ripubopoB" wiu "3HaKOMCTBO C [JUGPOBOI
naboparopueti 1o ¢usuke. [Tpumepsl U3MepeHust
(hr31UecKrX BeJIMYMH MPU OMOILY KOMITBIOTePHBIX
JaTYMKOB"

146

®dusnyeckui NpakTUKyM 1o TeMe "V3yueHue
HepaBHOMEPHOI'0 IBMWKEHUS C Lie/IbI0 Olpe/ie/leHus
MI'HOBEHHOU CKOpoCTH"

147

®u3nuecKui NpakTUKyM 10 Teme "V3mepeHue
YCKOPEeHUS NIpY NIPSIMOJIMHEHOM PaBHOYCKOPEHHOM
JIB)KEHUH 10 HAaKJIOHHOM MJIOCKOCTH" WIN
"HccnenoBaHue 3aBUCUMOCTU IyTH OT BpeMeHU 1Py
PaBHOYCKOPEHHOM [IBHKeHUU"

148

®u3nuecKui NpakTUKyM 10 Teme "V3mepeHue
yCKOpeHust CBoO0JHOTO TafieHus” wiu "M3yueHue
[IBIDKEHUS Tejla, OpOIIeHHOTO TOPU30HTATbHO"
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®dusnuecKui NpakTUKyM 10 TeMe "V3yueHue
JIBIDKEHMS TeJla 110 OKPY>KHOCTH C ITOCTOSIHHOM 110
MOJYJIH0 CKOPOCThIO" M "VccnemoBanuve
3aBHCUMOCTH Tepuo/ia obpallieHrsi KOHUYeCKOoro
MasTHUKA OT ero rapaMmeTpoB"

150

®dusnyeckuii NpakTUKyM 1o TeMe "V3mepeHue
PaBHO/IEMCTBYIOIIEN CUTBI TIPU JIBYDKEHUH OpyCKa 110
HaKJIOHHOM miockocTy" uiny "[IpoBepka runoressl 0
HEe3aBHCUMOCTU BpeMeHH /IBIKeHUst Opycka 1o
HaK/IOHHOM IJIOCKOCTH Ha 3a/laHHOe PacCTOsIHUE OT ero
Maccer"

151

®dusnyeckuit NpakTUKyM 1o Teme "VccnesoBanue
3aBHCUMOCTH CUJ yTIPYT'OCTH, BO3HUKAIOIIMX B
TIPY>KUHE ¥ Pe3HOBOM 00pas3lie, oT ux Aedopmaruu’”
nmu "VI3yuyeHure IBWKeHUsI CUCTeMbI TeJl, CBSI3aHHbIX
HUTBIO, IEPEKUHYTOM uepe3 JIETKuii 610K"

152

®dusnyecKui NpakTUKyM 1o Teme "V3mepeHue

KO3 pULIeHTa TPeHus 10 BeJIMUYKHe YIJI0BOr0
Ko3dduienTa 3aBucumocty FTp(N)" umu
"HccemoBaHye ABYKEHHS OpyCKa 10 HaK/IOHHOM
TJIOCKOCTH C NepeMeHHbIM K03 ULIMeHTOM TpeHus"
nuam "V3ydeHue [BUKeHUs rpysa Ha Bajly C TpeHueM"

153

®u3nueckui NpakTUKyM 1o Teme "VccienoBanue
YCJIOBUM paBHOBeCHS TBEPZOrO Tesla, UMEIOILero 0Ch
BpaieHys" wiv "KoHcTpyrpoBaHye KpOHILITENHOB U
pacuét cus ynpyroctu" wiu "V3yueHre yCTOMUMBOCTH
TBEPZOrO TeJia, UMeoLLero IJoLaab ornopsl”
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®dusnyeckuii NpakTUKyM 1o TeMe "V3mepeHue
HMMITyJ/IbCa TeJla I10 TOPMO3HOMY NIYTU" WU
"M3mepeHue CUIIbI TATU, CKOPOCTU MOJeIN
3J1eKTPOMOOM/ISE U MOLLHOCTH CUJIBI TATH" WIH
"CpaBHeHMe U3MeHeHUs UMITyJIbCa Tejla C UMILYJ/IbCOM
cussl" win "MccneoBaHue coxpaHeHUs UMITyJIbca Ipy
yIIpyrom B3aumoelictBun" unu "MsmepeHue
KVHEeTUUYeCKOW SHepruu Tejia o TOpPMO3HOMY IyTH"

155

®dusnyeckuii NpakTUKyM 1o TeMe "V3yueHue
M30TepMUUYECKOro nporiecca (peKoMeH/J0BaHO
HCII0JIb30BaHue LUPPOBOU TabopaTtopun)" wim
"M3yyeHue U30X0OpHOrO Ipolecca” unu "VsyueHue
n3obapHoro nporjecca” win "TIpoBepka ypaBHeHUs
COCTOAHUS"

156

dusnyeckuii NpakTUKyM 1o Teme "V3mepeHue
yZAebHOMU TerioéMKocTu" unu "VccieoBaHve
rpoLjecca OCTbiBaHus BeljecTsa" uiu "VcciegoBaHue
agurabaTHoro rpotjecca” UM "VizydyeHre B3aMMOCBSI3U
SHePruy MeKMOJIEKY/ISIPHOTO B3aUMOZENCTBUS U
TeMIlepaTypbl KATIEHUSI )KUJKOCTen"

157

®dusnyeckuii NpakTUKyM 1o TeMe "V3yueHue
3aKOHOMEpPHOCTeH UCTapeHusi >KUAKOCTel" nim
"V3MepeHue y/ie/IbHOM TeI/IoThI [/1aB/IeHus Jbja" Uin
"/3yuyeHre CBOMCTB HACBIILIEHHBIX NTApPOB" WU
"M3mepeHue abCOMIOTHOM B/Ia)KHOCTH BO3/lyXa U
OL|eHKa Macchl I1apoB B nomelreHun". VMismepexue
K03((uLIMeHTa MOBEPXHOCTHOI'O HaTSHKEHUS
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du3nyecKril MpakTUKyM 10 TeMe "HabsropeHue
TpeBpalljeHus: SHepruy 3apsyKeHHOI0 KOH/eHCaTopa B
9HEepruyIo UsjyuyeHus ceeroguoza” unm "Msyuenuve
MpPOTeKaHus TOKa B LIeTNU, CoZieprKallieii KoHaeHcaTop"
nny "PacnpesiesieHre pa3HOCTU [TOTeHLMA/I0B
(HarpsbKeHUs ) TIpY N10C/1e[J0BaTe/IbHOM COe/JMHEeHUN
KOHZIeHCaTOPOB"

159

dusnyeckuii NpakTUKyM 1o teme "VccnenoBanue
CMeLLIaHHOT' 0 COeJMHEeHUs Pe3UCTOpPOB" WU
"MI3MepeHUe yie/IbHOTO COMPOTUB/IEHUS
MPOBOAHUKOB" UK "HcciiegoBaHue 3aBUCMMOCTH
CUJ/Ibl TOKA OT HalpsyKeHUs [i/1s1 JlaMIlbl HaKalvBaHUsA"

160

du3nyeckurii MpakTUKyM 10 TeMe "HabsropeHue
anekTponusa" wiv "V3mepeHue 3apsija
OZJHOBaJIeHTHOr0 UoHA" wiu "McciefoBaHue
3aBHCHMOCTH CONPOTHUB/IEHHS TEPMOPE3UCTOpa OT
Temnepatypbl" unu "CHsTHE BOJIbT-aMIIepPHOU
XapaKTepuCTHUKU auoza”

161

Pe3epBHbIi ypok. O600IIIeHHe U CCTeMaTU3alus
3HaHui 1o TeMe "KuHemaruka"

162

PesepBHbIit ypok. O60011IeHe U cCTeMaTH3alys
3HaHUU o TeMe "/IuHaMHKa"

163

Pe3sepBHbIil ypok. O60011IeHHe 1 crCTeMaTHU3aLus
3HaHMM 1o TeMe "CTaTHKa TBeporo Tena"

164

Pe3sepBHbIil ypok. O600I1IeHNe U ccTeMaTh3aLys
3HaHWM M0 TeMe "3aKOHbl COXpaHeHUsl B MeXaHHKe"




Pe3epBHbIi ypok. O600IIIeHHe U CHCTeMaTU3alUs

165 3HaHWH 110 TeMe "OCHOBBI MOJIEKYISIPHOKWHETUYECKOU 1
Teopuu"
Pe3epBHbIil ypok. O6001IIeHHe U CHCTeMaTU3alUs

166 3HaHuWM 1o TeMe "TepMmoarHaMuKa. TerioBble 1
MallUHbI"
PesepBHbIii ypok. O60011IeHNe U cCTeMaTH3alys

167 3HaHWM N0 TeMe "ArperaTHble COCTOSIHUS BeL|eCTBa. 1
®da3oBble nepexosbl”

168 Pe3sepBHbIil ypok. O60611IeHHe 1 cCTeMaTHU3aLus
3HaHWM M0 TeMe "DneKTpruyeckoe mnoJe" 1

169 PesepBHblit ypok. O60011IeHe U cucTeMaTH3arys 1
3HaHWM Mo TeMe "T10CTOSIHHBIN 3/71eKTPUUeCKUi TOK"

170 Pe3epBHbIil ypok. O600IIIeHNe U CCTeMaTH3alIs 1
3HaHWM 1o TeMe "TOKM B pa3/IMuHbIX cpefiax”

OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16




11 K/IACC

KosnuecTBo yacos D/IeKTPOHHbIE
No nu¢ppoBbIe
o Tema ypoka Beero KonTtp. IIpakt. | [ara oBpasoBaTenbHbIe
padoThI padoThI pecypeer
B3anMogelicTBre OCTOSSHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHutHoe rnoJe. I'urioresa 1
Awmrepa
BekTop maruutHOM MHAYKUMA. ITprHImn
2 CyNepIio3ULIMM MarHUTHBIX MOJiek. JINHWY MarHUTHOM 1
VHIYKLWW
MarHuTtHoe 1oJie MPOBOJAHKKA C TOKOM. OmnbIT OpcTefia 1
4 Cuna Amriepa, eé Harpas/ieHVe U MOLYJ1b 1
Perntenue 3amau 1
6 [TpumeHeHue 3akoHa Amriepa. J/1eKTPOU3MepUTe/IbHbIE
rpubopbI 1
7 Cuna JlopeHLa, eé HarnpaB/ieHHe U MOAY/Ib. [IBH)KeHUe
3apsKeHHOM YaCTULlbl B OJHOPOAHOM MarHATHOM T10Jie 1
Perienue 3aau 1
9 Pabora cuel JlopeHia 1
10 Perienue 3anau 1
1 MarnuTtHoe 11071e B BelllecTBe. @eppoMarHeTHKH, Tapa-
Y IMaMarHeTUKH 1
12 OcHoBHbIe cBoMCTBa (heppoMarHeTHKOB. [IpriMeHeHMe 1




(heppoMarHeTHKOB

13 Pertenue 3asau 1o Teme "MarHuTHoe 1oJjie” 1
14 PellieHue 3az1au 1o TeMe "MarHuTHoe mosie" 1
15 SABneHue 371eKTPOMarHuTHOM UHAYKLUU. [1oToK
BEKTOpa MarHUTHOM UHAYKLIUU 1
16 I C uHayKUIMKU 1
17 3aKOH 3/IeKTpOMariuTHOU nHAyKumu dapages 1
18 Buxpesoe snekrpuueckoe roJsie. Toku @yko 1
19 O/1C vHAYKUWU B JBWKYLMXCS [IPOBOJHUKAX 1
20 Perienue 3anau 1
21 [IpaBuio JleHua 1
27 MNupykTtruBHOCTL. KaTylllka MHIYKTUBHOCTHU B LieNU
IIOCTOSIHHOT'O TOKa 1
23 Asnenne camouHayKiuu. JJC caMOUHAYKIUA 1
24 OHeprusi MarHUTHOTO TOJIS1 KATYIIKK C TOKOM.
OJIeKTPOMarHUTHoOe T10J1e 1
25 Permmenue 3a/1au 1
26 O06o011IeHMEe ¥ CUCTeMAaTH3als 3HaHUH 110 TeMe
"OnekTpoguHaMUKa" 1
27 KonTponbHast paboTa 1o Teme "31eKTpoAUHAMUKA'" 1
)8 KonebarenbHast crctema. CBOOOHbBIE KO/IeOAHMS.
I"apMoHMUecKue KomebaHus 1
79 KunemaTnueckoe v IMHaMUUeCKOe OTrCaHue 1

KosebaTeTbHbIX JBUKeHUH




BHQPFETI/IHECKOG OITMCaHHe. BbIBOA AWHAMHUYeCKOro

30 OTMCaHKsI TApMOHUUECKUX KOJIeOaHUM U3 UX
SHePreTUYeCKOro U KWNHeMaTH4eCKOro OMMUCaHUs

31 Awmrimutyza u da3a KosmebaHui
ITepuog 1 yacToTa KosiebaHui. ITeproz MasbIx

32 CBOOO/THBIX KOJIe0aHHI MaTeMaTHUECKOI0 MassTHUKaA.
[Mepuon cBOOOJHBIX KOleOaHUI TIPY>KUHHOTO MasiTHUKA

33 3aryxatoiye Kojebanus. BoiHyXjeHHbIe KoieOaHUs.
Pe3onanc

34 ABTOKONE0aHUS

35 Perienue 3amau

36 Ypok-KoHbepeHius "MexaHuueckure KojebaHus B
MY3bIKa/IbHbIX UHCTPYMeHTax"

37 O06o011ieHMe ¥ CUCTeMAaTH3al|s 3HaHUH 110 TeMe
"MexaHuueckre KosebaHus"

38 OnekTpoMarHuTHbIe Kojiebanust. KosiebaTenbHbIM
KOHTYD
®opwmysa TomcoHa. CBS3b aMIIMTY bl 3apsja

39 KOH/IeHCaTopa C aMILIMTY/10M CUJ/Ibl TOKa B
KosiebaTesTbHOM KOHTYpe

40 3aKOH COXpaHeHUsl SHEPTUU B UjlealbHOM
KosiebaTesTbHOM KOHTYpe

41 3aryxaroliye 3/1eKTpOMarHUTHbIe KoyiebaHusl.

BI:IH}/')K,ELEHHLIG 3JIEKTPOMdIrHHUTHBIE KoJie0aHus




[TepeMeHHbIM TOK. Pe3nucTop v KOHZIeHCaTop B Lienu

42 repeMeHHOr 0 TOKa

43 Kary1ika MHyKTUBHOCTH B L|e[I1 [IepeMeHHOr0 TOKa

44 3akoH Oma /1/1s 371eKTpUUeCcKOo 1ienu repeMeHHOr o
TOKa

45 Mol{HOCTb NepeMeHHOr0 TOKa. AMITIMTYZHOe U
JleMCTBYIOLLlee 3HaUeHUe CHJ/Ibl TOKA U HallpSKeHUs

46 Pe3oHaHC B 2/1eKTpUUeCKOM Lieru

47 Permenue 3a/1au

48 W peanbHbilt Tpancdopmarop. [IporsBojCTBO, Nepejaya
¥ TIOTpebJieHre 3/IeKTPUUYeCKOM SHepruu
OKOI0rMuecKre PUCKU MPY NIPOM3BO/CTBE

49 3/1eKTpo3Hepruu. KyssTypa Ucronb30BaHus
3/IeKTPO3HEPryy B MIOBCEJHEBHOU JKU3HU

50 Perienue 3amau

51 Permmenne 3a/1au

5> O06o011IeHMEe ¥ CUCTeMAaTH3al|s 3HaHUH 110 TeMe
"OneKTpoMarHuTHbIe KosiebaHus"

53 MexaHuyeckye BO/IHbI. XapaKTepUCTUKU
MeXaHWYeCKHUX BOJH

54 CBoliCTBa MeXaHUUECKUX BOJIH

55 3BYK. XapakTepuCTUKH 3BYKa

56 WHudpa3syk u ynbTpasByk. [llymoBoe 3arpsisHeHue
OKpY’Karolller cpefibl

57 Pemmenue 3a1au




BHeKTpOMaFHI/ITHbIe BOJIHBI. I/I3J'Iyq6HI/Ie

>8 3/IeKTPOMAarHUTHBIX BOJIH

59 OHeprus 3/1eKTPOMarHUTHBIX BO/H. CBOWCTBa
3/IeKTPOMAarHUTHBIX BOJIH

60 [Ikasa 3;meKTpoMarHUTHBIX BOJIH. [IprimeHeHue
3/IEKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY
[IpyHLMIIBI paSUOCBS3U U TeIeBUIeHHUS.

61 Papyonokanus. neKTpoMarHUuTHOe 3arpsi3HeHue
OKpY>Katolllel cpejibl

62 KonTtposnrHast pabora no Teme "KonebaHust 1 BOHBI"

63 CgeT. 3aKOH NIPSIMOJIMHEMHOIO PaclpoCTpaHeHUsl CBeTa

64 Pemenue 3aau Ha IpUMeHeHUe 3aKOHa
NPSIMOJIMHEMHOI 0 pacrpoCTpaHeH!s! CBeTa

65 Otpaxenue cBeta. [1nockoe 3epkano. Cpepruueckoe
3epKaJjo
[TpenomneHre cBeTa. AGCOMOTHBIN Y OTHOCUTE/TLHBIN

66 TroKa3saressb rpesomieHys. [ToiHoe BHyTpeHHee
oTpaxeHue. [IpefjenbHBIN yro/ MOMHOIO BHYTPEHHET 0
OTpa’keHUs

67 PemeHune 3a/jau Ha IpYMeHeHVe 3aKOHOB OTPayKeHUsI U
TIpeJIOMJIeHUS CBeTa

68 Xop nyueu B npusMe. Jlucriepcus cseta. Cro)KHbIN
cocras benoro cBeta. LIseT

69 JInnH3bl. DOKYCHOE PacCTOSSHUE U ONITUYeCKast CHJia

JIMH3bI




[TocTpoeHue U300paykeHHUH B IMH3aX U UX CUCTEMaX.

70 1

YBenuueHue TUH3bI
7 PemieHuie 3a/jau Ha TIOCTpOeHMe U300paykeHnH,

T10Jy4aeMbIX C [IOMOILBIO JIMH3 1
72 ['na3 kak ontrueckas cucreMa 1
7 Peiienue 3az1au. [1pesenibl MpUMeHUMOCTH

reoMeTpruuYecKol ONTUKH 1
74 CKOpOCTh CBeTa U METO/Ibl ee U3MepeHUst 1
75 Jwcriepcus ceeta 1
76 Nurepdepeniys cBeta 1
77 KorepeHTHbIe UCTOYHUKY. ¥ CJIOBUSI HAOJTFOI€HUS

MaKCMMYMOB U MUHUMYMOB 1
78 Peluenue 3amau 1
79 [TpumeHeHue nHTEpdepeHLN 1
80 Hudpakuus ceeta 1
81 OudpakipoHHas peliéTka. Y c0Bue Hab/oeHus

[J1aBHBIX MaKCUMYMOB 1
82 Perienue 3anau 1
83 [TorepeuHnocTh cBeTOBBIX BOJH. [losisipu3anius cBeta 1
84 Pemrenne 3amau 1
85 CaeToBble sIB/IeHUs B IPUPOJie 1
86 O0o006111eHre ¥ cCTeMaTH3alys 3HaHU T10 TeMe

"OnTuka" 1
87 KonrposnbHas pabora no Teme «OnTuka» 1




FpaHI/ILU:I IMPpUMEHUMOCTH K/J1aCCUYEeCKOM MeXaHHKH.

88 3aKOHbI 3/1eKTPOJUHAMUKY U TIPUHLUIL 1
OTHOCHUTEJ/IbHOCTU

89 ITocTynaTs! crieLuaJbHON TeOPUH OTHOCHUTE/IBHOCTH 1
ITpocTpaHCTBeHHO-BPeMeHHOM UHTepBaJl.

90 ITpeobpa3oBanus JlopeHria. Y cioBHe IPUYHUHHOCTH.
OTHOCUTENBHOCTE OJTHOBPEMEHHOCTH. 3aMe/ljIeHre 1
BpeMeHU U COKpalljeHue JIJINHbI

91 OHeprusi U UMNyJibC PeISTUBUCTCKOW YaCTHUL[bI 1

90 CBs13p MaccChl C SHepruer ¥ UMIy/IbCOM
pesIATUBUCTCKOM YaCTULbl. DHEPrus MOKOs 1

93 PaBHOBecHOe TeryiIoBOe U3jlyueHue 1

94 3akoH cMmerreHrs: BuHa 1

95 I'nnoresa M. I1naHka o kBaHTaX. @OTOHBI 1

96 OHeprusi ¥ UMITyJ/IbC OTOHA 1

97 doto3ddexT. OnbiTel A. I'. CrosieToBa. 3aKOHbBI
dotorddekra 1

98 YpaBHeHue JiiHIUTeiHA A1 poTo3ddekTa. "KpacHas
rpanuia” poroaddexra L

99 Iaenenue ceeta. OnbiThl [1. H. JIeGenera 1

100 BonHoBbIe CBOMCTBA UaCTHI] 1

101 Bonns! fe bpoins. [lnmHa BonHs! fie bpoins u
pa3mMepbl 00/1aCTH JIOKA/TM3aLWH IBIDKYIIENCS YaCTULIBI 1

102 KopnyckynsipHO-BO/THOBOM Ayanusm 1

103 HOuvdpakiys 3/71eKTPOHOB Ha KpUCTasIax 1




Crier¢rika n3MepeHuii B MUKpoMupe. COOTHOIIeHHs

104 HeorpezieniéHHOCTel [NelizeHbepra

105 Pemienue rpaduueckux 3azau

106 PelieHne pacuéTHbIX 3a7a4

107 KonrpossHast pabota o Temam: "OcHoBel CTO",
"KopnycKynsipHO-BO/THOBOM yanu3m"

108 OnbITHI 10 UCCJIEZJ0BAHUIO CTPOEHUS aTOMa.
[TnanerapHas Mozienb atroma Pesepdopga

109 [Toctynater bopa

110 Bugpel criektpoB. CrieKTp ypoBHEM SHepruy aToMma
BOZ0pOZia

111 CnoHTaHHOE ¥ BbIHY)K[€HHOE U3/TyueHUe CBeTa

112 Jlasep
HyxnonHasi mogienb siipa I'eit3en6epra-lBaHeHKO.

113 3apsi/; 1 MacCOBOe UKCJIo sipa. M30TOrbI.
PagnoakTBHOCTB
3aKOH paiM0aKTUBHOrO pacnaza. CBorcTBa

114 VIOHU3UPYIOLLero u3nydyeHus. BiausHue
PaZIM0aKTUBHOCTH Ha >XMBbIe OpraHu3Msbl. [lo3umMeTpus
OHeprus CBsI3U HYKJIOHOB B sifjpe. fziepHble CUJIbL.
HedexT Maccol sifipa. IaepHble peakiuu. nepHbie

115 peakTopsl. [Tpo6/ieMbl yripaB/IsieMOro TeEPMOSIZIEPHOTO
CUHTe3a. DKOJIOTUYeCKre acrleKThl Pa3BUTHS SepHOU
SHepreTUKU

116 Merto/bl perucTpanuy U UCCieJOBaHUs 3/1IeMeHTapHbIX




yactul]. DyHgaMeHTaIbHbIe B3aUMO/eHCTBYSI.
Bapuonsl, Me30HbI 1 ienToHbL. [IpescTraBieHve o
CrangapTHoU Moenu. KBapk-r/itooHHasi Mojiesb
aZJpOHOB

®du3uka 3a npepenamu CTaHAapTHOM Mozenu. TémHas

117 MaTepusi U TéMHasi S3Heprusi. EquHCTBO prsrueckoi
KapTUHbI MUpa

118 OTaribl pa3BUTHsI aCTPOHOMUU. 3HaUeHUe aCTPOHOMUU
[TprMeHUMOCTb 3aKOHOB (PU3UKU [Jis1 00BSICHEHUST

119 TIPUPO/Ibl KOCMUUYECKHUX 00bEeKTOB. MeTo/ibl
aCTPOHOMHYECKUX HCCIe/J0BaHUM

120 CoBpeMeHHBbIe OITUYeCKUe TesIeCKOITbI,
paZivoTeIecKonbl, BHeaTMOC(hepHasi aCTPOHOMMUS

11 Bup 3Bé3nH0TO Heba. Co3Be3zus, sIpKue 3BE3/bl,
TI7IaHeThl, UX BUMMOE [IBUKeHUe

122 CosiHeuHas cucrema. ComnHije. CojiHeuHast aKkTUBHOCTb.
Ncrounuk sHeprum CoJiHLa U 3BE3],

123 3BE3/bI, UX OCHOBHbIE XapaKTepPUCTHUKU. [narpamma
"CrieKTpasibHbIN K/IacC — CBETUMOCTD"

124 3Be3/1bl FJIaBHOM 10C/1e/]0BaTe/IbHOCTH
BnytpeHnHee cTtpoeHue 38é31. CoBpeMeHHbIe

125 MpejCTaB/IeHus O IPOUCXOXKAEHUU U 3BOJIIOLIUU
ConH1ja ¥ 3BE3]1. DTarbl XKU3HU 3BE3]]

126 Mneunsiii [Iyte — Hama ["anakTrka. TUIbl rajakTHK.
YépHble AbIPhI B /Ipax raaakTUK

127 Bcenennas. Pacimpenve BeenenHoii. 3akoH Xa66:ma.




Teopus bosblioro B3peiBa. PesmukroBoe usyyeHue

128

MacmrabHasi cTpykTypa BceneHHo. MeTaraiakTyika

129

HepeménHeie mpo6sieMbl aCTPOHOMUH

130

dusnyecku pakTUKyM 1o teme "VccnesoBanue
MarHMTHOTO MOJIs1 HOCTOSIHHBIX MarHUTOB' WK
"UccnenoBaHue CBOMCTB (heppOMarHeTUKOB' WU
"WUccnenoBaHue AeMCTBUS IOCTOSTHHOTO MarHUTa Ha
paMKy C TOKOM"

131

dusnyeckuu NpakTUKyM 1o Teme "Vi3mMepeHue CUb
Awmnepa" w "M3yuyeHue 3aBUCUMOCTU CUIbI AMIiepa
oT cubl ToKa" win "OnpefiesieHe MarHUTHOU

VHJ YKL Ha OCHOBE U3MepeHus CU/bl AMriepa”

132

®u3nuecKuil NpakTUKyM 10 Teme "VccienoBanue
SIBJIEHUSI 5JIEKTPOMarHuTHOU UHAYKLUU' UTN
"OmnpepeneHre MHAYKLUM BUXPEBOI'O MarHUTHOI'O
rosig"

133

®u3nuecKu NpakTUKyM 10 Teme "VccienoBanue
siBJIeHNsT caMouHAYKIuK'" win "COopka Mozenu
3/IeKTPOMAarHUTHOr'0 reHepaTopa”

134

®u3nuecKuil MpakTUKYM T10 TeMe "V3MepeHUe reprozia
CBOOOJHBIX KOle0aHU HUTSHOTO Y TIPY>KUHHOTO
MasiTHUKOB"

135

dusnyeckuil MpakTUKyM 1o teme "TIpeobpa3oBaHue
SHepryu B MPYKUHHOM MasiTHUKe"

136

dusnyeckuil NpakTUKyM 1o teme "VccnesoBanue
repeMeHHOr0 TOKa Yepe3 Noc/ieloBaTe/IbHO




coeJMHEHHbIE KOH/IEHCATOp, KaTYLLIKY U pe3nucTop" Uiu
"HccnepoBanre paboThl HCTOUYHUKOB CBETA B IIEMU
rlepeMeHHOro Toka"

137

dusnyecku NpakTUKyM 1o Tteme "V3yuyeHue
rapamMeTpoB 3BYKOBOMW BOJTHBI"

138

®u3nueCcKU NpakTUKyM 10 TeMe "V3mepeHue
roKasareJis npejioMJieHus crekia" uiu "[lonyueHue
1300pa)keHHst B CHCTeMe M3 IJIOCKOT0 3epKasa v
JIMH3BI"

139

dusnyeckuil MpakTUKyM 1o teme "VccnenoBanue
3aBUCUMOCTH (POKYCHOTO pacCTOSIHHUS OT BelljeCcTBa (Ha
ripyuMepe >XUJKUX JuH3)" unu "M3mepenre ¢GoKyCHOTo
pacCTOsAHUSA pacCerBaroLUX JIUH3"

140

du3rUYecKui MpakTUKyM 1o Teme "HabsmomeHue
nvdpakiu, UHTep(epeHIUU U Mosipu3aliiy cBeta”

141

dusnyeckuil MpakTUKyM o teme "OrnpesienieHre
VIMITy/IbCa ¥ SHEePTUHY PeIITUBUCTCKUX YacTuL (I10
(doTrorpadusiM TpeKOB 3apsDKeHHBIX YacTHL] B
MarHuTHOM ToJie)"

142

dusnyecku MpakTUKyM 1o Teme "Vi3mepeHue
noctosiHHoM [171aHKa Ha OCHOBe HCC/el0BaHuUs
dboToadpdekra” nnm "UcciegoBaHre 3aBUCUMOCTU CUJIbI
TOKa uepes CBeTOAMO/, OT HarpsiKeHus"

143

dusnyecku pakTUKyM 1o teme "VccnesoBanue
CIeKTpa pa3pekeHHOTr0 aT0MapHOro BOJOpo/a U
M3MepeHue MocTosiHHOM Puybepra”




144

®dusnyeckui pakTUKyM 1o teme "VccnesoBanue
paJiMoaKkTUBHOrO (hOHA C UCI0/Ib30BaHUEM /l03uMeTpa”
unu "V3yueHue norJioleHys 6eTa-uacTHi]
a/IroMuHUeM"

145

du3nyeckuii MpakTUKYM 110 TeMe "HabsroneHust
3BE3/IHOT0 HeOA HEBOOPY>KEHHBIM T71a30M C
WCI0/Ib30BaHWEM KOMIMbIOTEPHBIX MPUIOXKEHUH /11
OoTIpe/e/IeHUs TT0JI0XKEHUS] HeOeCHBIX 00ObEKTOB Ha
KOHKPETHYIO /1aTy: OCHOBHbIe co3Be3usi CeBepHOro
ToJTy1Iapus U sipKye 3Bé3zbl" unu "HabsoeHus B
Teneckorn JIyHbl, M/laHeT, TYMaHHOCTel U 3BE3/IHbIX
CKOTLIeHui"

146

O6o0meHne 1 cucTeMaTu3anys 3HaHui. Posb ¢husuku
Y aCTPOHOMHH B SKOHOMHUUECKOU, TEXHOJIOTUUECKOH,
COL[Ma/IbHOW M 3TUUeCKOU cdepax JesTeTbHOCTU
yesioBeKa

147

O06o01TieHMe U cucTeMaTH3alus 3HaHuH. Posib 1 MecTo
($U3MKM 1 aCTPOHOMUM B COBPEMEHHOM HayuHOU
KapThHe MHpa

148

O6o0111eHMe U cucTeMaTH3alys 3HaHu. Posb
¢bu3nueckoii Teopur B (HOPMUPOBAHUU TIpe/ICTaBIeHUM
0 (husnueckoli KapThHe MUPa, MeCTO (HH3UUeCKOM
KapTUHBI MUPa B 00I1eM psiZly COBPeMeHHBIX
eCTeCTBEHHO-HayUHbIX Mpe/iCTaB/IeHUI 0 pUpoje

149

O0o0611IeHre ¥ cCTeMaTH3alys 3HaHUH T10 TeMe
"KvHematyka"

150

O06o006111eHre ¥ ccTeMaTH3allys 3HaHU TI0 TeMe




"Ku"emaTtuka"

O06o0611IeHre ¥ CCTeMaTH3alys 3HaHUH 110 TeMe

151 " [JuHaMmuka"

150 O0o006111eHre ¥ CCTeMaTH3alMs 3HaHU T10 TeMe
"Craruka TBepzoro tena"

153 O06o006111eHre ¥ cucTeMaTH3allys 3HaHU TI0 TeMe
"3aKOHbI COXpaHeHUsI B MeXaHUKe"

154 O06o011ieHMe ¥ CUCTeMAaTH3als 3HaHUH 110 TeMe
"OCHOBBI MOJIEKY/ISIPHO-KUHETHYeCKOM Teopun”

155 O06o011IeHMe ¥ CUCTeMAaTH3alys 3HaHUH 110 TeMe
"TepMosrHamuKa. TerioBble MalluHbI"
O06o006111eH1e ¥ CCTeMaTH3alys 3HaHUH T10 TemMe

156 "ArperarHble COCTOsIHUA BelrlecTBa. da3oBbie
repexofpbl"

157 O0o006111eHre ¥ CCTeMaTH3alMs 3HaHU T10 TeMe
"DnekTpruueckoe mnose"

158 O06o006111eHre ¥ cucTeMaTH3allys 3HaHU TI0 TeMe
"[ToCTOSTHHBIM 3/1IeKTPUYECKUNA TOK"

159 O06o011ieHMe ¥ CUCTeMaTH3alMsl 3HaHui 110 Teme "Toku
B pa3/IM4HbBIX cpejax”

160 O06o011IeHMe ¥ CUCTeMAaTH3alys 3HaHUH 110 TeMe
"MarunuTHoe noJie"

161 PesepBHbIii ypok. O60011IeHIe U cCHCTeMaTH3aLHs

3HaHWM N0 TeMe "DIeKTPOMarHUuTHasi UHAYKLIUs"




162 Pe3epBHbIN ypok. O000I1IeHHe ¥ CHCTeMaTU3aLys 1
3HaHuM 10 TeMe "MexaHuueckre KosebaHus"

163 Pe3epBHbIN ypok. O000IIIeHHe U CCTeMaTU3alvs 1
3HaHWM 10 TeMe "DJIeKTPOMarHUTHbIE KoeOaHus"
PesepBHbIii ypok. O60011IeHIe U cCHCTeMaTH3aLHs

164 3HaHUU 10 TeMe "MexaHWuecKue U 3/1eKTPOMarHUTHbIe 1
BOJIHBI"

165 Pe3epBHbIit ypok. O000ITIeHNEe U CMCTeMaTH3alIUs
3HaHuM 110 TeMe "OnTHKA" 1

166 Pe3epeHbliit ypok. O600I1IeHMe U ccTeMaTHh3aLys 1
3HaHuM 1o TeMe "OcHoBbrl CTO"

167 Pe3epBHbIN ypok. O000I1IeHHe ¥ CHCTeMaTU3aLys 1
3HaHUH 10 TeMe "KopmnycKy/sipHO-BOJTHOBOU Ayanusm"

168 Pe3sepBHbIN ypok. O0001IIeHHe U CCTeMaTU3alvs 1
3HaHuH 1o TeMe "®u3nka atoma"
PesepBHbIii ypok. O60011IeHHe U CHCTeMaTH3aLHs

169 3HaHWU 10 TeMe "du3MKa aTOMHOTO si7jpa U 1
3/1eMeHTapHbIX YacTuL]"

170 Pe3epBHbIit ypok. O000IIIeHNEe U CUCTeMaTH3aLIUs
3HaHMM 1Mo TeMe "DjieMeHThbI aCTpOhHU3UKN" 1

OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 170 16
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