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I[TOACHUTEJIbBHAA 3AIIMCKA

[Tporpamma o ¢u3uKe Ha YpoBHe cpefiHero o0ijero oopa3oBanus pa3paboTaHa Ha OCHOBe
TI0/I0}KeHWH 1 TpebOBaHMI K pe3y/ibTaTaM 0CBOEHHs] OCHOBHOM 00pa30BaTe/IbHOM MPOTrpaMMBl,
nipezactaBiaeHHbIX B PI'OC COO, a Takxke ¢ yuétoM desepasbHON paboueii mporpaMmbl
BocruTaHus ¥ KoHuenuu npernogasanus yuebHoro rpeaMeTa «®Pusuka» B 00pa3oBaTe/ibHbIX
oprann3anusx Poccuiickoit emepaliun, peany3yonx OCHOBHbIE 00pa3oBaTe/ibHbIe TPOTrPaMMBbI.
[Tporpamma no ¢u3uKe onpezensieT o0si3aTesIbHOe TpeMeTHOe Co/iepyKaHue, yCTaHaB/IMBaeT
PeKOMeH/IyeMy0 T10C/Ie/|0BaTeIbHOCTL U3yUeHHsI TeM M Pa3zesioB yueOHOro rpeiMeTa ¢ yIETOM
MEe>XTPeIMETHBIX ¥ BHYTPUIIPEJMETHBIX CBsI3el, JIOTMKK yueOHOT0 mpolLiecca, BO3PacTHBIX
ocobenHocTel obOyyatormyxcsi. [Tporpamma no ¢usvke 1aéT npesiCcTaBaeHHe O LeisiX, COfepKaHuH,
o01eii cTpareruu 00y4yeHusi, BOCITUTAHUS U Pa3BUTHsI 00yUaroIIUXCsl CPeACTBAMU YueOHOTO
nipeaMeTa «PU3MKa» Ha yryO/IEHHOM YpOBHe.

N3yuenre Kypca GU3MKH yIIyOIEHHOTO YPOBHS MTO3BOJISIET peanri3oBaTh 3a/aun
npoeCcCHOHATBFHOM OpHEHTALMH, HallpaB/IeHo Ha CO3/jaHKe YC/IOBUM I/t TIPOSIBIIEHUS CBOWX
WHTEJIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH KaXK/[bIM 00yUarOLMMCsl, KOTOPbIe HeOOXOAUMBI
7151 TIPOZIO/DKeHMsT 0Opa30BaHMs B OpPraHM3alisx MMpogeCcCHOHaNTbHOTO 00pa30BaHus 10 Pa3/THUHBIM
(DU3UKO-TEXHUYECKUM U WH)KEHEPHBIM CIeL[UaTbHOCTSIM.

B nporpamme 1o ¢ui3vike onpeienitoTCs TIaHUPyeMble pe3y/IbTaThl 0CBOeHUs Kypca (pr3vKy Ha
yPOBHe cpefiHero o61riero 06pa3oBaHus: TMYHOCTHbIE, MeTarpeJMeTHbIe, IipeMeTHbIe (Ha
yryOnéHHOM ypoBHe). HayuHo-MeTof0mornueckoii 0CHOBOH /i1t pa3paboTKy TpeGoBaHUH K
JTMYHOCTHBIM, METaIpeMeTHBIM U MPeJMETHBIM pe3y/ibTaTaM 00yUarolXCsl, OCBOWBIINX
nporpaMMy 1o (Gu3rKe Ha YpOBHe cpeHero o011iero oopa3oBaHus Ha yIiiyOIEHHOM YPOBHe,
SIBJISIETCSI CACTEMHO-/IeITe/IbHO CTHBIM TIOZIXO/.

[Tporpamma no ¢u3uMKe BK/IHOYAeT:

TUIaHUPYeMbIe Pe3y/bTaThl 0CBOEHUs Kypca (pU3MKU Ha yrinyOséHHOM YPOBHE, B TOM UHC/Ie
TIpe/IMeTHBIE Pe3y/IbTaThl 110 rofjaM 00yJeHws;

cozepxaHue yuebHoro rpeameTa «Pu3nKa» 1Mo rogam 00ydyeHus..

[Tporpamma o ¢u3uKe MMeeT IPUMePHBIA XapakTep U MOKET ObITh UCIIO/Ib30BaHa yUUTEeISIMU
(U3UKM /11 COCTAB/IEHUs] CBOUX PabOUMX TIPOrpamMM.

[Tporpamma o ¢u3MKe He CKOBBIBaeT TBOPUECKYIO MHUL[UATHBY yUUTe el U MPei0CTaBIseT
BO3MOXKHOCTH /IJIS peaji3aliiy Pa3/IMuHbIX METOANYECKHX MO/X00B K TIPerojaBaHrI0 (PU3UKU Ha
yIIyO/IEHHOM YPOBHE TIPH YCJIOBUM COXPaHEHUsI 00sI3aTe/TbHOM YaCTH COZlepKaHUsI Kypca.

du3rKa Kak HayKa 0 Haubosiee 00X 3aKOHAX MPUPO/IBI, BHICTYTIAsk B KaUeCTBe yueOHOro
Tpe/iMeTa B LIIKOJIe, BHOCUT CyII[eCTBEHHBIN BK/Ia/| B CUCTEMY 3HaHHUM 00 OKpy’KaroIemM Mupe.
[ITKo/BHBIN KypC (pU3MKK — CUCTEMOOOPA3YFOILUi /1Sl eCTeCTBEHHO-HAayUYHBIX yueOHBIX MPeJMETOB,
TIOCKOMTBKY (hr3MUeCKre 3aKOHBI JIe)KaT B OCHOBE TIPOLIeCCOB U SIBJIEHUH, U3yUaeMbIX XUMHUeH,
Ouosnoruei, pusrueckoii reorpadueli ¥ acTpoHoMUel. VIcnoib30BaHUe U aKTUBHOE IPUMEHeHHe
(bu3nueCcKMX 3HAHUI OTIpeJiesTUII0 XapakTep v OypHOe pa3BHUTHe Pa3HOOOPa3HbIX TEXHOJIOTHH B
cdepe 3HepPreTHKH, TPAHCIIOPTA, OCBOEHHSI KOCMOCA, TIOTyueHUsI HOBBIX MaTepHasioB C 3a/JaHHbIMU
cBoiicTBamMu. V3yueHne pU3MK BHOCUT OCHOBHOM BK/1a/| B (HOPMUPOBaHKE eCTeCTBeHHO-HayYHOU
KapTHHBI MHMpa 00yyarorrerocsi, B pOpMUpOBaHUe YMeHUH MPUMEHSIT HayYHbIN MeTO/, TI03HaHUS
TIPY BBITIOJTHEHUH MU yueOHBIX UCC/Ie0BaHUH.

B ocHoBy Kypca ¢u3MKH1 Ha ypoBHe cpefjHero obiriero o6pa3oBaHys M0JIOXKEH psifi Ujel, KoTopble
MO>KHO PaCCMaTPUBATh KaK TIPUHLIMIIBI €r0 IOCTPOEHMS.

Wpest ie7IoCTHOCTH. B COOTBETCTBUM C Hell KypC SIB/ISIETCSI JIOTUUECKH 3aBEPIIEHHBIM, OH COZIEPKUT
Marepuas U3 Bcex paszienoB (pU3MKH, BK/IFOUaeT KakK BOTIPOCHI KJIACCUUECKOM, TaK U COBPeMEHHOU
(hU3KKH.

Wnest renepamm3alun. B cooTBeTCTBHUM C Hell MaTepuras Kypca GU3UKU 00beIMHEH BOKPYT
¢u3nueckux Teopuid. Begyimm B Kypce siBsieTcs: popMHpOBaHUe MPeICTaBIeHUA O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BeleCTBe U ToJIe.



Unest rymanvTapu3sanuu. E€ peam3aiiys rpezrosiaraeT UCIoIb30BaHe T'YMaHUTapHOTO
TIOTeHI[Mas1a (PU3MUeCKON HayKH, OCMBICTIEHUE CBSI3U Pa3BUTHS (PU3MKHU C pa3BUTHEM 00IeCTBa, a
TaK)Ke C MUPOBO33peHYeCKUMH, HPaBCTBEHHBIMHU M SKOJIOTHUeCKUMH TPOOIeMaMH.

Wpest npuk/afHON HanpaBieHHOCTU. Kypc ¢u3uky yriyO/IEeHHOTO yPOBHS Mpe/riosiaraeT
3HAKOMCTBO C IIMPOKUM KPYT'OM TeXHHUUECKUX M TeXHOTOTHUeCKUX TIPU/IOYKEHUH N3yUeHHBIX
Teopui U 3aKOHOB. [Ipu 3TOM pacCMaTpUBaIOTCs Ha YPOBHE OOIIUX MPeACTaB/IeHUH U COBPEMEeHHbIe
TeXHUYeCKHe YCTPOUCTBA, ¥ TEXHOJIOTHH.

W pest 5K0IOTH3aIMY peanu3yeTcst TIOCPeACTBOM BBeJIeHHUS 3/IEMEHTOB COZlePyKaHUsl, TIOCBAIIEHHBIX
9KO0JIOTMYeCKUM TIpo0sieMaM COBPEMEeHHOCTH, KOTOPbIe CBSI3aHbI C Pa3BUTHEM TEXHUKHU U
TEXHOJIOTHH, a TaK>Ke 00CyX/1eHust Ipo0sieM paljioHaTbHOTO TIPUPO/IOTIONB30BAHUS U
9KO0JIOTMYeCKoi 6e30MacHOCTH.

OcBoeHHe Cofiep>KaHKsI TIPOrPaMMBI 110 (PU3UKe O/DKHO ObITh TOCTPOEHO Ha MPUHIMIAX
CHCTEMHO-/IesITeJIbHOCTHOTO ToAX0Aa. [ pU3nKu peanu3alyisi STUX MPUHIATIOB Oa3upyeTcst Ha
WCITI0/Th30BaHUM CAMOCTOSITE/TBHOTO KCIIEPUMEHTA KaK TIOCTOSIHHO ZIeHCTBYHOLIEro paktopa
yuebHoro rporjecca. [11s1 yriy6éHHOTO YPOBHS — 3TO CUCTEMa CaMOCTOSITeTbHOTO YUeHHUYeCKOTO
9KCIIepPUMEeHTa, BK/TFOUAIOIero (ppoHTa/IbHbIe yUeHUYeCKUe OTIBbITHI TPU U3yYeHUH HOBOTO
Marepuaria, 1abopaTopHble paboThl ¥ pabOTHI MpakTUKyMa. [1pu 3TOM BO3MOKHBI /jBa criocoba
peanu3anuy (HU3MUeCKOTo MPAaKTUKyMa. B repBoM ciiyuae pakTUKyM TIPOBOJUTCS OO B KoHIe 10
u 11 kmaccos, 00 1oC/Ie TepPBOro ¥ BTOPOTO TOTYTOUM B Ka’KAOM M3 3THX K/1accoB. Bropoit
Crocob — 3To UHTerpanys paboT MpakKTUKyMa B CUCTeMY JIabopaTOpHBIX paboT, KOTOpbIe
TIPOBOZIAATCS B TIpOL{eCCe u3ydeHus paszesna (Temsl). [Ipu aTom mog paboramu pakTUKyMa
TIOHUMAETCsI CAaMOCTOSITe/IbHOE MCC/IeIOBaHUe, KOTOPOEe TIPOBOJUTCS TI0 PYKOBO/ICTBY CBEPHYTOTO,
000611éHHOTO BH/ja 6€3 TIOIIaroBOM WHCTPYKIIWH.

B nporpamme 1o ¢u3Mke cucTeMa yueHUUYeCKOro SKCIIepUMeHTa, 1abopaTopHbIX paboT u
NpaKTUKyMa Tpe/iCTaBIeHa eIMHbIM 1epeuHeM. BeIO0p TeMaTHKy [/ 9TUX BU/IOB YUeHUYe CKIX
TpaKTUYeCKUX paboT OCYIIeCTBIISETCS y4aCTHUKaMHU 00pa30BaTe/TbHOTO TIPOLIeCcca UCXO/s U3
0Cco0eHHOCTeH MOYPOUHOTo MIaHUPOBAaHUS M OCHaIlleHus KabuHeta ¢pusuku. [1pu sTom
obecreurBaeTCst OBJIa/ieHUe 00yUYarOLMMUCS YMEHUSIMU TIPOBO/IUTD MPSIMbIe U KOCBEHHbIE
M3MepeHusi, NCC/IeJOBaHUS 3aBUCUMOCTeN (hH3MueCKHX BeTMUMH 1 TIOCTAHOBKY OIBITOB I10
TIPOBEPKeE TIPe/I/IOKEHHBIX TUITOTE3.

Bonbiioe BHUMaHYe y/iesisieTCsl pellieHr 0 PaCUéTHBIX M KaueCTBeHHBIX 3aad. [1pu 3Tom st
PACUETHBIX 3a/]au PUOPUTETOM SIBJISIFOTCS 3a/JaUM C SIBHO 3aZlaHHOM U HEesIBHO 3aZIaHHOMN
(u3nUeCKOI MOZIe/bIO, TIO3BOJISIFOLIE TIPUMEHSITh M3yUeHHbIe 3aKOHbI ¥ 3aKOHOMEPHOCTH KaK 13
OJIHOTO pa3jesia Kypca, Tak U MHTerpUPYs MPUMeHeHHe 3HaHWH U3 pa3HbIX paszenoB. s
KaueCTBEHHBIX 3a/jau PUOPUTETOM SIBJISTIOTCS 3a/jaHKs Ha 00BbsiICHeHHe/TIpe/iCKa3aHe TIPOTeKaHusI
(u3nueCKUX sIBIEHUH U TIPOLIECCOB B OKPY KarOLI[el )KU3HH, TpeOyroliye BbIOOpa (pu3nyecKoi
MO/IeNH Ji7Isl CUTyal[iy TIPaKTUKO-OPHEeHTUPOBAHHOTO XapaKTepa.

B cootBercTBuM ¢ TpeboBanusMu @I'OC COO k MaTepHa/ibHO-TEXHUUECKOMY 00ecriedeHn o
yueOHOTO TIporiecca Kypc GU3UKH YryO/EHHOTO YPOBHS Ha YPOBHe CpeHero o01iero oopa3oBaHust
JIOJDKEH M3y4uaThCsl B YCJIOBUSIX TIPEIMETHOTO KabuHeTa. B kabuHeTe (GDU3UKK JOHKHO OBITH
HeoOxozrMoe labopatopHoe 060py0BaHKe /1711 BBITIOJTHEHHS YKa3aHHBIX B TIpOrpamMMe 110 (u3vke
yUeHUYeCKUX OTbITOB, JJaOOpaTOPHBIX pabOT U pabOT MPAKTUKYMa, a TaKXKe IeMOHCTPALIMOHHOe
obopyznoBaHue.

IeMoHCTpaIoHHOe 000py0BaHNe (POPMHUPYETCS B COOTBETCTBHUHU C TTPUHIIUIIOM MUHUMATbHOM
JIOCTaTOYHOCTH U 00eCIieunBaeT IMOCTAaHOBKY I€PeUrC/IeHHBIX B TIPOrpaMMe 10 (pU3HKe KITH0UeBbIX
JeMOHCTpALWH /ISl UCC/IeJOBaHUSI M3y4aeMbIX SIBIEHUH W TIPOLIECCOB, SMITUPUYECKUX U
(yH/IaMeHTa/IbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMeHeHHH.

JIabopaTtopHoe 0b60pyOBaHue [Jisl YYeHUUeCKUX MPAKTUYeCKUX paboT opMUpyeTcs B BUie
TeMaTh4yeCKUX KOMIUIEKTOB U 00eCIieurnBaeTcs B PacuéTe OFHOTO KOMIUIEKTA Ha JIBYX
obOyuarouxcst. TemaThueckre KOMITIEKThI JJaOOpaTOPHOTO 000PYAOBaHMS JO/KHBI ObITh
TIOCTPOEHBI Ha KOMIIJIEKCHOM HCITOTb30BaHHMH aHA/IOTOBBIX U LIM(POBBIX IPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTE/TbHBIX CUCTEM B BH/Ie LIM(PPOBBIX J1aO0paTOPHIA.



OCHOBHBIMU LIe/ISIMU U3yueHHUsI GU3UKU B 0011[eM 00pa30BaHUU SIB/ISIOTCS:

(hopmHpoBaHUe UHTepeca U CTpeMJieHHsl 00yJaroL[uXcsi K HAyYHOMY U3YUeHHI0 TIPUPO/Ibl, Pa3BUTHE
VX UHTEJJIEKTYa/IbHBIX M TBOPUECKHUX CITOCOOHOCTe;

pa3BUTHE MPEe/CTaB/IeHNI 0 HAyYHOM MeTo/ie I03HaHUs U (hOpMHpOBaHKe UCC/Ie,0BaTeIbCKOTO
OTHOLIEHHS K OKPY)KatOLL{M SIB/IEHUSIM;

(hopMrpoBaHKe HayYHOTO MUPOBO33PEHUS KaK pe3y/ibTara U3yueHusi OCHOB CTPOEHHSI MaTepuu U
(byHaMeHTaMbHbIX 3aKOHOB (PU3WKU;

(hopmupoBaHre yMeHU 00BbSCHSTh sSIBJIEHUsI C UCTI0/Tb30BaHHeM (PU3NUeCKUX 3HaHUM U HayUHbIX
[l0Ka3aTesbCTB;

(hopMrpoBaHye Npe/iCTaB/IeHUI O POU (PU3UKY /1J1s1 PA3BUTHS IPYTMX eCTeCTBeHHBIX Hayk,
TeXHUKHU U TeXHOJIOTUIA;

pa3BUTHE TIPe/ICTaB/IeHUH 0 BO3MOKHBIX cdepax Oyayireii mpodeccrioHanbHOMN eaTeTbHOCTH,
CBSI3aHHBIX C (PU3MKOH, TOATOTOBKA K Ja/IbHelIeMy 00yUeHHIO B 3TOM HallpaB/IeHUH.

HocTmkeHue 3TUX Liesielt obecrieunBaeTCs pellieHreM C/ie[yILUX 3a/iay B MpoLjecce W3yueHust
Kypca (DM3MKH Ha YPOBHe CpefjHero o01iero oopa3oBaHusI:

nprobpeTeHre CUCTeMbI 3HaHUH 00 06X (pU3MUeCKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TeOPUSIX,
BKJTFOUAsl MeXaHMKY, MOJIEKY/ISIDHYIO (DPM3UKY, 5/1eKTPOJUHAMUKY, KBAHTOBYIO (DHM3MKY U 3/1eMEHThI
acTpoy3uKy;

(hopMHpOBaHKe yMeHHIi TIPUMEHSITh TeOpeTHUYeCKre 3HaHUS [/ 00bsiCHeHUsT PH3MUeCKUX SBI€HUN
B TIPUPO/ie U JJisi IPUHSITUS TPAKTUUYeCKUX pellieHri B TOBCe[HEBHOMN »KH3HHU;

0CBOeHHe Crioco00B peleHust Pa3/IMuHbIX 33/1au C SIBHO 33/laHHOM (hr31UeCKol MOJesTbio, 3a7ad,
Mo pa3yMeBaroIX CaMOCTOSITE/IbHOE CO3/jaHue (PU3NUeCKOr MOJe/, a/leKBaTHOU yC/I0BUSIM
3a/lauM, B TOM YMCJIe 3a/jau MH)KeHepHOIo XapakTepa;

NoHMMaHue (pU3NUYeCKUX OCHOB U TIPUHIIUIOB /IeHCTBUS TeXHUUeCKUX YCTPOMCTB U
TeXHOJIOTMUeCKHX MPOLIeCCOB, UX BIUSHUS Ha OKPY>KAIOLLYIO CPesYy;

OBJIaZleHe MeTOZ,aMU CaMOCTOSITeIbHOTO T/IAaHMPOBaHUS M MPOBe/ieHus (pr3rueCKUX
5KCIepUMEHTOB, aHa/Iu3a U UHTeprpeTaluyd MH(POpMaL1H, OrpeJiesieHusl J0CTOBepHOCTH
TI0JTyUeHHOTO pe3y/bTaTa;

CO3/laHHe YCI0BUM [/ Pa3BUTHUSI YMEHUU MMPOEKTHO-UCCIIe[|0BaTe/IbCKOM, TBOPYECKOU
JlesITe/IbHOCTY;

pa3BuUTHe UHTepeca K cdepaM npodeccroHaNTbHOM /1eATeIbHOCTH, CBI3aHHOM C (DM3UKOI.

B cootBercTBuM ¢ TpeboBanusMu @I'OC COO yrnybnéHHbIA YpoBeHb U3ydyeHus: yueOHOTro
nipeaMeTa «PuU3MKa» Ha YPOBHe CpeJjHero o01iero oopa3oBaHusi BEIOMpaeTCst 00yUYaroIuMHCs,
TUIAaHUPYHOLLMMHU TPOAI0/KeHre 00pa30BaHusl TI0 CTIeLMaIbHOCTAM (DHU3UKO-TEXHUUECKOTO MPOoduIIs.
Ha usyuenue ¢usviku (yriyOaéHHBIN ypOBEHb) Ha YPOBHE CpefiHero ob1ijero o6pa3oBaHust
orBoguTcst 340 uacos: B 10 knacce — 170 yacoB (5 yacoB B Hefiento), B 11 kacce — 170 yacoB (5
YacoB B HEZIEJII0).

[peasiaraemMbiii B porpaMMe 1o Gu3MkKe repedeHb 1ab0paTOPHBIX U MPAKTUUeCKUX PaboT sIB/IseTCst
PeKOMeH/IOBaHHBIM, YUUTe b ieJlaeT BBIOOP MpoBe/ieHNst 1ab0paTOpHBIX Pab0T U OTBITOB C YYETOM
WHAWBU/Iya/IbHBIX 0COOeHHOCTe 00yUaronmxcs.



COOEP)KAHNE OBYUEHUA
10 KJTACC

Paspen 1. HayuHslii MeTOZ, [TO3HaHUS IPUPOJBI.

dusukKa — (hyHaMeHTanbHas Hayka o npupoze. HayuHblil MeTo/ MO3HaHUS U METOZbI
UCC/e0BaHUs (PU3NUeCKUX SIBIeHUM.

OKCrnepyuMeHT U Teopusi B NpoLiecce 1o3HaHus npupoabl. HabmofieHre 1 SKCriepuMeHT B GU3MKe.
Cnioco6p1 m3MepeHus (Hr3nUeCKHX BeTMUMH (aHasI0roBble U LM POBbIe H3MepUTebHbIe TIPHOOPHI,
KOMITbIOTEpHbIEe JaTYUNKOBbIE CHCTEMBI).

[MorpewrHOCTH M3MepeHui (hr3nUeCcKrX BeIMurH (abCOMIOTHAs ¥ OTHOCUTE/TBHAS).
MopenvpoBaHue Gr3UUeCcKUX sSIBJIEHUH U TIPOLIeCCOB (MaTepHrasibHasi TOUKa, abCOIFOTHO TBEPZOe
TeJs10, UJeasbHasi )XUJKOCTb, W/lea/bHbIM ra3, TOUeuHbIl 3apsh). ['mnoresa. @u3nuecKuii 3aK0H,
rpaHuL{bl ero NpUMeHUMOCTU. Pu3rueckast Teopusl.

Ponb 1 MecTo pu3Mku B GOpMUPOBAHNY COBPEMEHHOM HayYHOM KapTUHbI MUPa, B IIPaKTHUe CKOH
JlesiTeTbHOCTH JTHJIeH.

YueHWYeCKUi SKCTIepUMEHT, 1abopaTopHbIe PabOTHI, TPAKTHKYM.

V3MepeHMe CH/bl TOKA M HAMpsDKEHUS B LIeNK MTOCTOSTHHOTO TOKA ITPY MOMOLLM aHa/IOTOBbIX U
1(pPOBBIX M3MEPUTETBHBIX TPUOOPOB.

3HaKoOMCTBO C 1idporoii maboparopueit 1o ¢usrke. [IprMepsl U3MepeHUs PU3NUeCKUX BeJTUUUH
TIIPY ITOMOIY KOMITbIOTEPHBIX 1aTYUKOB.

Paznen 2. MexaHuKa.

Tema 1. Kunemaruka.

Mexanuueckoe iBrkeHre. OTHOCUTE/IbHOCTh MeXaHUUeCcKoro JBrkeHus. CrcteMa OTCYéTa.
I[psimast u obparHast 3a/1aull MeXaHUKH.

Pagunyc-BeKkTop MareprasbHOM TOUKH, €r0 MPOEKL[MU Ha OCY CUCTeMbI KOOpAUHAT. TpaeKkTopus.
[TepemenieHue, CKOPOCTh (CpefHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCThb) Y YCKOpeHWe MaTepUaibHON
TOYKH, UX TIPOEKLIMH Ha OCU CHUCTeMbI KoopuHaT. Crio)keHue repeMelleHui U C/I0KeHUe
CKOPOCTeH.

PaBHOMepHOe 1 paBHOYCKOPEHHOE MPSIMOJIMHEeNHOe JBIKeHNe. 3aBUCUMOCTb KOOPJMHaAT,
CKOPOCTH, YCKOpPEeHHUsI ¥ MyTU MaTepUabHON TOUKM OT BpeMeHU U UX rPa(UKH.

CBobogHOe majieHe. YCKopeHre CBOOOAHOTO TasieHusi. [IBikeHue Tesia, OpPOIIIeHHOT0 Mo/, YIJIOM K
TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU Y YCKOPEHHsI MaTeprabHOM TOUKU OT BpeMeHU U
VX rpaQukm.

KpuBonuHenHoe gBrkeHre. [IByKeHHe MaTepUaJlbHOU TOUKY 110 OKPY>KHOCTH. YIVIOBas U
NMUHelHasi ckopocTb. [lepuoz 1 uactota obpaitjeHus. LleHTpocTpemuTesibHOe (HOpMasbHOe),
KacaTeJIbHOe (TaHTreHLIMa/IbHOe) U IOTHOe YCKOPeHVe MaTepUalbHOU TOUKU.

TexHUUeCKHe yCTPOMCTBA U TEXHOJIOTUYEeCKHe TIPOLeCChI: CITUJOMETp, ABW)KeHHe CHaps/0B,
LierHble, l1ecTepéHYaThle U peMEHHbIe Tlepesiau, CKOPOCTHbIe JTU(THI.

JeMoHCcTpaLumu.

Mopenb cucTeMbl OTCUETa, WITFOCTPALIAS KUHEMaTHUeCKUX XapaKTePUCTHK [IBIKEHMUS.
Crioco0bI vccieJOBaHUS IBHKEHU.

Wnmoctpanus npefiesibHOro repexozia ¥ u3MepeHre MrHOBEHHOU CKOPOCTH.

[Tpeobpa3oBaHue JBM)KEHUM C UCTO/Ib30BaHUEM MeXaHHU3MOB.

[TagmeHne Ten B BO3yXe U B pa3pe’KeHHOM IIPOCTPaHCTBe.

Habnropenve 1BrKeHus1 Tesia, OpOLLIEHHOTO IO/, YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.
HanpagneHue CKOpOCTH MPY ABUKEHUU 110 OKPY>KHOCTH.

[Tpeobpa3oBaHue yI/i0BOM CKOPOCTU B PeAYKTOPe.

CpaBHeHUe MyTel, TPAeKTOPHH, CKOPOCTEeH ABV)KEHUSI OJHOTO U TOTO JKe Tejla B Pa3HbIX CUCTEMax
orcuéra.

YueHWYeCKUi SKCTIepUMeHT, TabopaTopHbIe PabOTHI, TPAKTHKYM.

V3yueHrie HEpaBHOMEPHOTO [JBV)KEHUS C Le/Ibl0 OTpe/iesieHrsi MTHOBEHHOM CKOPOCTH.



V3mepeHue yCKOpeHUs NP NPSIMOJIMHENHOM PaBHOYCKOPEHHOM [JBYDKEHUH 110 HaKJIOHHOW
IIJIOCKOCTH.

VccnepnoBanye 3aBUCUMOCTY IYTH OT BPEMeHU NIPU PaBHOYCKOPEHHOM [IBUKEHUH.

V3mepeHue yckopeHusi CBOOOIHOTO Ma/ieHust (PeKOMeH/I0BaHO UCI0/Ib30BaHue LM(pPOBO
naboparopun).

V3yueHue ABUKeHUs Tesia, OpPOIIeHHOr0 ropu30HTaMbHO. [IpoBepKa ruroressbl 0 mpsiMoit
TIPOIIOPLMOHA/IEHOU 3aBUCUMOCTH MeXKly a/bHOCTBIO M0/1ETa M Ha4a/IbHOM CKOPOCTBIO Tesla.
V3yueHvie ABWKeHUS TeJla 10 OKPY>KHOCTH C IOCTOSIHHOM 10 MOZYJ/THO CKOPOCTBIO.
VccnenoBadre 3aBUCUMOCTH Tieprozia 0OpalljeHrsi KOHHYeCKOrO MasiTHHKA OT ero TIapaMeTpOB.
Tema 2. [luHamuKa.

[TepBeii 3ak0H HeroToHA. VIHeprmanbHble cructeMel oTcuéTa. [IpuHImn otHOCHTenbHOCTY [anues.
HeunepuiyanbHble cUCTeMbI OTCUETa (OTpesiesieHue, IPUMepHI).

Macca tena. Cuna. [IpyHLUI Cynepro3suLuu CUI.

Bropoii 3akoH HbtoTOHa /151 MaTeprabHOM TOUKHU.

TpeTtuit 3ak0oH HproTOHA /1711 MaTepraibHbIX TOYEK.

3aKOH BCEMHUPHOIO TATOTeHHsl. DKBUBAJIeHTHOCTh TPAaBUTALJMOHHON U MHEPTHOU MacChl.

Cusia TsDKeCTH. 3aBUCHMOCTh YCKOpPeHHsI CBOOOJHOTO TIa/|eHHsI OT BBICOTHI HaJ| TIOBEPXHOCTHIO
TUIaHEeThI U OT Teorpaduueckoil MPOTHL. JIBrKeHre HeOeCHBIX TeJsl U UX CITyTHHUKOB. 3aKOHBI
Kerniniepa. IlepBast KocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec Tesa, BUXKYILErOCsl C YCKOPEHHEM.

Cuna Tpenus. Cyxoe TpeHue. Cra TpeHHs CKOJIbXKeHUs U cuiia TpeHus 1okosi. Koagduiuent
TpeHusi. Cuia CONPOTUB/IEHUS TIPU IBW)KEHUU TeJla B XKUAKOCTU U/ rase, eé 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJ/IBHOTO [IBHKEHUSI.

[Hasnenue. I'uapocraruyeckoe fasieHve. Cuia Apxumesa.

TexHUUeCKHe yCTPOMCTBA U TeXHOJIOTUYeCKHe TIPOLIeCChI: ITOAIIUITHUKY, [IBIKEHHUe
VICKYCCTBEHHBIX CITyTHHKOB.

JeMoHcTpanuu.

HabmropeHre 1BMKeHHs TeJl B MHePLIMAaIbHbIX U HeMHepLMaIbHbIX CUCTeMax OTCUETa.

[TpyHLIAIT OTHOCUTETBHOCTH.

KaueHve AByX LIM/IMH/IPOB W/ 1L1aPOB PAa3HOU MacChl C OMHAKOBLIM YCKOPEHHUEM OTHOCUTETbHO
HeuHepLMa/IbHOW CUCTeMbI OTCUETa.

CpaBHeHMe paBHO/eMCTBYIOLLEM MPUIOKEHHBIX K TeTy CUJI C IPOU3BeJileHMeM MacChl Tesla Ha ero
YCKOpeHNe B MHepLIMa/JIbHOU ChCTeMe OTCYETa.

PaBeHCTBO cW/1, BO3HUKAOIIMX B pe3y/bTare B3auMO/eHCTBUS TeJl.

V3mepeHne Macc N0 B3aMMOZIEUCTBHUIO.

HesecomocTts.

Bec Tena rnpu yckopeHHOM INOJbEMe U NaJIeHNU.

LleHTpOGEKHBIE MEXaHWU3MBI.

CpaBHeHMe CHJT TPeHUS TIOKOSI, KAUeHNsI U CKOJIb)KeHUSI.

YueHuueckuii SKCriepuMeHT, 1abopaTopHbie paboThl, MPAKTUKYM.

V3mMepeHre paBHOJEMCTBYIOLLEH CHJI TIPH JABYKEHHH OpyCKa 110 HaKJIOHHOM TIIOCKOCTH.
[TpoBepKa ruroTe3bl 0 He3aBUCUMOCTH BPeMeHH [IBI)KeHUs1 OpycKa 110 HaKJIOHHOM TVIOCKOCTH Ha
3a/laHHOe PacCTOsTHUE OT ero Macchl.

VccnenoBaHye 3aBUCMMOCTH CUJT YTIPYTOCTH, BO3HUKAIOLLMX B TIPY)KHMHE U Pe3MHOBOM 00Opasiie, OT
uX Zieopmaruu.

V3yueHue ABU)KEHUsI CUCTEMBI TeJl, CBSI3aHHBIX HUTBIO, TIePeKUHYTON yepe3 JIETKUii OJ10K.
V3mepenue ko3¢ duiieHTa TpeHus 110 BeJIMUKHe yI/I0Boro Kos@duiyenTta 3aBucumocty FTp(N).
VccnenoBaHue IBWKeHUst OpyCKa 10 HaKJIOHHOM TJIOCKOCTH C TepeMeHHbIM K03 dHULIeHTOM
TpeHwUs..

N3yueHue ABMKeHUs Tpy3a Ha Bajly C TDEHUEM.

Tema 3. Craruka TBEpAOro TeJa.



A6comoTHO TBEPZOe Teno. [TocTymnaresisHOe U1 BpalliaTeslbHOe ABWKeHHe TBEPAOTO Tesa. MoMeHT
CWJIbI OTHOCUTEJILHO OCH BpallleHus. [Ineyo cumbl. CriokeHNe CUJl, NPUIO’KEHHBIX K TBEPAOMY TeJly.
LleHTp TsKeCTH Tesa.

YcioBusi paBHOBeCHs TBEPZAOrO Tejla.

YcroitunBoe, HeyCTOWUNBOe, Oe3pa3/MuHOe paBHOBECHE.

TexHUUeCKHe yCTPOMCTBA U TeXHOJIOTWUYEeCKHe TIPOLeCChl: KPOHILITeHH, CTPOUTE/TbHBIN KpaH,
peléTuaTble KOHCTPYKLIUU.

JeMoHCcTpaLumu.

YcnoBus paBHOBeCHS.

Bugel paBHOBecHs.

YueHWYeCKUi SKCTIepUMEHT, TabopaTopHbIe PabOTHI, TPAKTHKYM.

ViccnenoBaHure yc/ioBUi paBHOBECHS TBEPOTO Tesa, UMEIOLero 0Cb BpallleHusl.
KoHcTpyrpoBaHye KpOHIITEMHOB Y pacyéT CU/ YIIPYTOCTH.

V3yueHre yCTOMUMBOCTH TBEPZOrO TeJa, UMEIOILero II0Ialb OMopbl.

Tema 4. 3aKOHBI COXpaHeHUs B MeXaHUKe.

Vmnynbc MaTepraabHOM TOYKM, CUCTEMbI MaTepyasibHbIX Touek. LIeHTp Macc cucteMbl
MaTepuasbHbIX TOueK. Teopema O JBVKeHHUH LjeHTpa Macc.

VmMiynibC cysibl U U3MeHeHye UMITyJIbCa TeJla.

3aKOH COXpaHeHUsI UMITy/IbCa.

PeakTuBHOe IBMKeHMe.

MomeHT nMItysibca MaTepuaibHOM TOUKU. [IpescTaBnenre 0 coxpaHeHMA MOMeHTa UMITy/IbCa B
L{eHTpa/IbHbIX IOJISIX.

Pabora cubl Ha MasioM ¥ Ha KOHEUHOM TepeMeltjeHru. ['padrueckoe mpesicTaBieHre paboThl
CUJIBL.

MOI1HOCTb CUJIBL.

KuneTnueckasi sHeprusi MaTepuaibHOM TOUKU. Teopema 00 M3MeHeHUHM KUHeTHUeCKOW SHepruu
MaTepuabHON TOUKH.

[ToTeHManbHBIe U HelrlOTeHLMabHble cUibl. [loTeHManbHas sHeprusd. [loTeHManbHas SHeprys
ynpyro e opMUpPOBaHHOM NPY>KUHBI. [1oTeHI[ManbHas SHeprus Tena B OAHOPOJHOM
IpPaBUTALMOHHOM IToJie. [IoTeHIjMabHAas SHeprys Tejla B IpaBUTALJMOHHOM I10J1e OLHOPOJHOI0
1mapa (BHyTpH U BHe 11apa). Bropast KocMuueckasi CKopocTb. TpeTbsi KoOCMUYecKast CKOPOCTb.
CBs13b paboThI HETOTeHLMaIbHBIX CUJT C U3MeHeHHeM MeXaHWUeCKOW SHepruy CUCTeMbI TeJl. 3aKOH
COXpaHeHMs] MeXaHU4eCKOU SHepryu.

Yrpyrue u Heyripyrve CTOJIKHOBEHMUS.

YpaBHeHue bepHyru 1711 niealbHOU KUAKOCTH KaK C/Ie[iCTBUE 3aKOHA COXPaHeHUs] MeXaHu4eCKOn
JHEepruu.

TexHUUeCKHe yCTPOMCTBA U TeXHOJIOTUYeCKHe NIPOLIeCChI: IBIKEHUE paKeT, BOZOMET, KONEp,
MIPY>KUHHBIH [MHUCTOJIET, TUPOCKOI, (PUI'YPHOE KaTaHue Ha KOHbKaX.

JeMoHcTpanuu.

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTrBHOe ABH)XKEHUeE.

W3mepeHnie MOLJHOCTH CUJIBI.

Vi3mMeHeHMe SHEPryy Tesa MpH COBEpPLIeHNH PaboThlI.

B3aumHble npeBpallieHrst KWHETUYeCKOW Y MOTeHLMaIbHOM Hepryi Npy JeMCTBUU Ha TeJI0 CUJIBI
TSDKeCTU U CWJIbI YIIPDYTOCTH.

CoxpaHeHUe SHepryuu Mpu CBOOOTHOM Ta/|eHUH.

YueHWYeCKUi SKCTIepUMEHT, TabopaTopHbIe PabOTHI, TPAKTHKYM.

W3mepeHune nMmiysbca Tesia 110 TOPMO3HOMY Iy TH.

M3mMepeHue CUJIBI TSTH, CKOPOCTH MOZEJTH /IeKTPOMOOHJISI ¥ MOIIHOCTH CHJIBI TSTH.

CpaBHeHUe U3MeHeHMsl UMITyJ/IbCa TeJla C UMITY/IbCOM CUJIBIL.

VccnepnoBaHye coOXpaHeHUsl UMITYJ/IbCA ITPU YIIPYTOM B3aUMOZ,eCTBUH.

V3MepeHre KUHETUUYECKOW SHEPTUM Tejla 10 TOPMO3HOMY IyTH.



CpaBHeHre W3MeHeHUs! TTOTeHL[Ma/TbHOM SHePTyH MPYKUHBI ¢ pab0TON CUBI TPEHUS.
OnpepenexHre paboThbl CU/bI TPEHUS TIPU JBW)KEHUU TeJla 110 HAKJIOHHOM TJI0CKOCTH.

Pasgen 3. MonekynsipHas ¢pu3vKa U TepMOJUHaMUKa.

Tema 1. OCHOBBI MOJIEKY/ISIPHO-KUHETUUE CKOU TeOPHH.

OcCHOBHBIe TI0/I0KeHHsI MOJIeKy/IsipHO-KruHeTh4eckoid Teopur (MKT), ux onbiTHOe 000CHOBaHHe.
Iuddysus. bpoyHoBcKoe ABWKeHMe. XapakTep JBKeHHS U B3aUMOJelCTBYS YaCTHL] BelleCTBa.
Mogenu cTpoeHust ra30oB, )KUJKOCTeH U TBEPABIX Tel U 00BbsICHeHNe CBOMCTB BelljeCTBa Ha OCHOBE
3TUX Mogeneld. Macca v pasmepsl Mosiekys (atoMoB). KonruecTBo BerjectBa. [TocTrosiHHas
ABorazpo.

TerioBoe paBHOBecHe. Temmeparypa u criocobb! eé usmepenus. [llkana temneparyp Llenbcusi.
Mogesnb nzeanpsHOro rasa B MOJIEKY/ISIPHO-KUHETUUe CKOY TeOpHU: YaCTHULIbI rasa JABMKYTCS
XaO0THYECKHU U He B3aUMO/IeUCTBYIOT JPYT C APYTOM.

[a3oBbIe 3akoHbI. YpaBHeHne MeHeneeBa—Kiareiipona. AGcosoTHasi Temmeparypa (IKasna
TemMriepaTyp KenbBrHa). 3akoH [lanbToHa. M3ormpoiiecchl B uieasbHOM ra3e € TOCTOSIHHbIM
KOJTMYeCTBOM BellecTBa. I parueckoe npezicTaBieHre U30IIPOLIECCOB: U30TepMa, M30X0pa,
n3obapa.

CBsA3b MeXy [aBlIeHHeM U CpefiHel KUHeTHUYeCKOW SHeprueu MoCTyIaTe/IbHOrO TeIJI0BOro
JBYDKEHMs MOJIeKYJT U/lea/IbHOrO ra3a (0CHOBHOe ypaBHeHHe MOJIeKY/ISIPHO-KUHETUUe CKOU Teopyr
W/leanbHOro rasa).

CBs13b abCO/IOTHOM TeMIiepaTypbl TePMOJUHAMHUYeCKOM CUCTEMBI CO CpeJjHel KUHeTHueCKON
SHeprueu MoCTyInarTe/bHOIO TeIJIOBOIO IBUKEHUS e€ YaCTHLI.

TexHHWYecKHe yCTPOMCTBA U TEXHOIOTHYeCKUe MPOLiecChl: TepMOMeTp, bapoMeTp, mosyueHue
HaHOMaTepuaJsos.

JeMoHCcTpaLumu.

Mopenu IBWKeHUs 4aCcTuL] BellleCTBa.

Mopenb 6pOyHOBCKOTO [IBHXKEHUSI.

Buieoponuik ¢ 3ammcbio peanbHOro OPOYHOBCKOTO /IBHYKEHHS.

Ouddysus >KUugKoCTeu.

Mogens omnbiTa HITepHa.

IIputskeHUe MOJIeKyI.

Mopenu KpUCTaimue CKUX peréTok.

HabntopeHue 1 ucciieioBaHe U30TIPOL{eCCOB.

YueHWYeCKUi SKCTIepUMeHT, TabopaTopHbIe PabOTHI, TPAKTHKYM.

ViccreoBaHMe mpoliecca yCTaHOB/IeHHS TeTJIOBOTO PABHOBECHSI TIPU TeTyiooOMeHe MexX/ly ropsiueit
Y XOJIOZIHOW BOJZIOH.

V3yueHre n30TepMHUUeCKOTO Tipoliecca (peKoMeH/J0BaHO UCIT0/b30BaHue LM(poBoii 1abopaTopui).
V3yueHre U30XOPHOTro mporecca.

W3yueHue nzobapHOro mpotiecca.

ITpoBepka ypaBHeHMs COCTOSIHUS.

Tema 2. TepmoauHamuKa. TeryioBbie MallIUHbI.

Tepmopnnamuueckas (TI) cuctema. 3afaHue BHEIIIHUX YCIOBUM [I/1s1 TEPMOAUHAMUYE CKOU
cucTeMbl. BHelllHYe 1 BHyTpeHHUe rapameTphl. [lapameTpbl TepMOAMHAMAYECKOW CUCTEMbI KaK
CpefiHUe 3HaYeHMs] BeJIMUMH, OMUCHIBAIOLIUX eé COCTOSTHUE Ha MUKPOCKOIIMUeCKOM YPOBHE.
HyneBoe Hauano TepMogrHaMuKy. CaMONPOM3BOJIbHAS PeJlakcalysi TepMOJUHAMUUECKOM CUCTeMBI
K TeIUIOBOMY PaBHOBECHIO.

Mopenb uzieaqbHOTO ras3a B TepMOJMHAMMKe — CUCTEMa ypaBHeHHWI: ypaBHeHue MeH/jeneeBa—
KranelipoHa 1 BelpakeHHe 11 BHYTPeHHeH SHepruu. YC/I0BUSI IPUMEHUMOCTH 3TOW MOJIe/N:
HU3Kas KOHLIEHTpaL1sl YaCTHL], BbICOKME TeMIlepaTypbl. Beipa)keHue /17151 BHyTpEeHHe!N 3Hepruu
OZJHOATOMHOTI'0 M7lea/IbHOTO rasa.

KBasucrarrueckue U HecTaTUueCKye IpoLieCChbl.

OnemeHTapHast paboTa B TepMoArHamMuKe. BorurciieHre pabotel 1o rpaduKy mpoiiecca Ha pV-
JyarpaMmme.



Tentornepesiaua Kak criocod M3MeHeHHsI BHYTPeHHel SHePrvy TePMOJMHAaMUUeCKOUW CHCTeMbI Oe3
coBepieHUst paboThl. KOHBEKI[Us, TET/IONPOBOJHOCTD, U3/TyueHHe.

KonmuectBo Teriorsl. TerioéMKOCTh Tesa. YenbHast ¥ MOJIsIpHast TeIVIOEMKOCTH BelleCTBa.
YpaBHeHue Matiepa. YenbHasi TeIIOTa CrOpaHusi TOTIMBA. PacuéT KonmuecTBa TeryioThl TPU
teruionepenaue. [ToHsaTue 06 agrabaTHOM mpoliecce.

[TepBbIii 3aKOH TepMOAUHAMUKU. BHyTpeHHsist sHeprusi. KomuecTBo TerioThl U paboTa Kak Mephl
VI3MeHeHUs] BHyTPeHHeN SHepruy TepMOJHaMU4eCKON CUCTEMBI.

BTopoii 3aKoH TepMOMHAMUKH /1J151 PABHOBECHBIX POLIECCOB: Yepe3 3a/JaHHOe paBHOBECHOE
COCTOSIHHE TepPMO/IMHAMHUYeCKOlM CHCTeMbl TIDOXOAUT eMHCTBeHHas afrabara. AbcomoTHas
TeMIleparypa.

BTopoi1 3ak0H TepMOJVHAMUKY /1J11 HePaBHOBECHBIX IIPOL[eCCOB: HEBO3MOXXHO NepeZiaTh TeIIoTy
ot boJsiee x0/10jHOTO Tena K 6omee Harpetomy 6e3 KomreHcarmu (Knay3uyc). HeobparumocTtb
NIPUPOJHBIX MPOLIECCOB.

[TpuHILUIIBI AelicTBUS TeroBbiX MaivH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJI. [ukn KapHo.

JKoJIoOTMYeCcKyre acreKThl MCT0Ib30BaHMS TeIJIOBLIX ABUraresneil. TernaoBoe 3arps3HeHUe
OKpY>Karolen Cpefibl.

TexHUUeCKHe yCTPOMCTBA U TeXHOJIOTUYEeCKHe TIPOLeCChI: XOI0AWIbHUK, KOHAULIMOHED,
IW3ebHBINA ¥ KapOropaTOpHBIi JBUraTeNy, napoBasi TypOuHa, TomyueHre CBepXHU3KIX
TeMIlepaTyp, YTUIU3aLUs «TellJIOBbIX» OTXO/0B C UCII0/Ib30BaHMEM TeIlJIOBOr0 Hacoca, yTUIn3aLlus
OroOpraHNUeCKOTO TOTI/IBA AJIs1 BEIPAOOTKHU «TEIyIOBOM» U 3/IeKTPOIHEPIUH.

eMoHCTpaLumu.

V3meHeHMe TeMIiepaTypsbl Ipy a/jiabaTuueCcKoM pacIIipeH:H.

BosayiiHoe orHuBO.

CpaBHeHMe yJie/IbHBIX TeIUIOEMKOCTeH BellleCTB.

Crioco6bI U3MeHeHUsI BHyTPeHHell SHepruu.

WccnenoBanve aguabaTHOTO mpoiiecca.

KomribtoTepHble MOJie/IM TETUIOBBIX JABUraTeslew.

YueHWYeCKUl SKCTIepUMEHT, TabopaTopHbIe PabOTHI, TPAKTHKYM.

V3MepeHUe y/ie/IbHOM TEMI0EMKOCTH.

VccnepnoBanue nporjecca OCTbIBaHUSA BellleCTBa.

VccnenoBanue afrabaTHOro rporjecca.

V3yyeHyrie B3aMMOCBSI3U SHEPIrUY MeXXMOJIEKYJ/ISIPHOIO B3aUMOZEUCTBUS Y TeMIlepaTypbl KATTeHUs
JKUJKOCTEM.

Tema 3. ArperarHble COCTOSIHUA BelljecTBa. Pa3oBble Nepexobl.

[Tapoobpa3oBaHure U KOHJeHcaLusl. VcriapeHue U KuTieHWe. YiebHast Teryiota mapoobpa3oBaHusi.
HacpiieHHble 1 HeHaChIeHHbIe Napbl. KauecTBeHHas 3aBUCHMOCTb IVIOTHOCTH U [JaB/IeHUs
HAaCBIILIEHHOTO 1apa OT TeMITepaTyphbl, UX He3aBUCUMOCTb OT 00b&Ma HaChIII[eHHOTO Tiapa.
3aBUCHMOCTb TemIiepaTypbl KAMIeHUs OT /aBJ/IeHUs B )KUJKOCTH.

BrnaskHocTb Bo37yxa. AGCOMIOTHASI U OTHOCUTE/bHAsI BIIaXKHOCTb.

Teépgoe Teso. Kpucraminyeckue u amopHble Tesia. AHM30TPOIIMS CBOMCTB KPHCTA/I/IOB.
[TnaBneHvie ¥ KpUCTa/UIM3aLMs. YiebHas TeryioTa ryasneHus. Cyonumanysi.

Hedopmariuu TBEépAoro Tena. Pactsokenue u oxatue. Casur. Mogyns FOHra. [Tpegen ynpyrux
Jedopmaruii.

TenioBoe pacivpeHue XUAKOCTeH U TBEPABIX Tesl, 00bEMHOE Y JTMHEHHOe PaCIIipeHHe.
AHTrapMOHM3M TeTUIOBBIX KOJiebaHHUi YacTHL] BelljeCTBa KaK NMPUUMHA TeTJIOBOTO PaCLIUpPeHUst Tel
(Ha Ka4eCTBEeHHOM YDOBHe).

[Tpeobpa3oBaHue SHepruyr B a30BbIX Nlepexofax.

YpaBHeHue TeryioBoro OanaHca.

[ToBepxHOCTHOeE HaTshKeHHe. KoaduiieHT MOBEpXHOCTHOTO HaTsyKeHUs. KanuisipHele siB/ieHUS.
[laBneHye 1of, NCKPUB/IEHHOW NTOBEPXHOCTBIO XuAKocTu. dopmyrna Jlanaca.



TexHUUeCKHe yCTPOMCTBA U TeXHOJIOTWUYeCKHe TIPOLeCChI: KUAKNEe KPUCTAaJIIbl, COBpEMEHHbIe
MaTepHaJibl.

JeMoHcTpanuu.

TernioBoe pacivpeHye.

CBOMCTBA HACBIILIEHHBIX 1APOB.

Kurnenve. Kunenue npu noHwkeHHOM [laB/IeHUM.

V3mepeHue cr/bl TOBEPXHOCTHOTO HaTSDKEHUSI.

OMnbITI C MBUIbHBIMU T/IEHKaMH.

CmauuBaHue.

Kanunnsipusle siBneHus.

Mopenu HeHbIOTOHOBCKOM >KUJKOCTH.

CriocoObI U3MepeHUs BIaKHOCTH.

VccnenoBanye HarpeBaHus U IJ1aB/IeHNs] KPUCTA/VIMYeCKOTO BellleCTBa.

Buabl nedopmaniyid.

Habsmonenre Manbix iehopMariyid.

YueHuueckuii SKCriepuMeHT, 1abopaTopHbie paboThl, MPAKTUKYM.

V3yyeHre 3akOHOMEPHOCTeMN UCIIapeHUs! )KUKOCTEeH.

V3MepeHUe y/ie/IbHOM TeIIOTHI [1/1aB/IeHKs JIbJa.

V3yueHrie CBOMCTB HaChILL|eHHBIX [1apOB.

Vi3mepeHue abCco/MOTHOM BIaKHOCTH BO3/lyXa M OLleHKa MacChl 1apoB B TIOMeLL{eHUH.
V3mepenue ko3¢ duijieHTa TOBepXHOCTHOTO HATSHKEHUSI.

N3mepenue mopyns FOHra.

WccnenoBanre 3aBUCUMOCTH AedopMariiyl pe3HOBOT0 00pasija OT PH/IOYKEHHO!M K HEMY CHJTBI.
Pazpgen 4. DnekTpogrHamuKa.

Tema 1. SnekTpuyeckoe rorsne.

OnekTpur3aLys Teq U eé NposiB/ieHus. JNeKTpruyecKri 3apsj. [lBa BUja 3/1eKTpUUeCKUX 3apsifioB.
ITpoBOSHYKH, ANSEKTPUKU U NTOJIyTIPOBOAHUKU. DJIeMeHTapHbIN 3/IeKTPUUeCKUN 3apsif. 3aKOH
COXpaHeHUs! 3/IeEKTPUUEeCKOTO 3apsija.

BsaumopelictBre 3apsfoB. ToueuHsle 3apsgpl. 3akoH KysoHa.

OnekTprueckoe rosie. Ero fieiicTBre Ha 3/1eKTpUUeCKUe 3apsiJbl.

HaripspkéHHOCTB 3neKTpryeckoro 1oJsi. [Ipo6HbIH 3apsiy. JIMHUKM HANPSKEHHOCTH 3/I€KTPUYeCKOTO
noss. OIHOpOJHOE 3/1eKTPUYeCKOe TI0J1e.

[ToTeHLMaBbHOCTD /IEKTPOCTAaTUYECKOro NoJsl. Pa3HOCTh NOTEHLMAaoB 1 HalpsDKeHHe.
[ToreHuanbHas sHeprus 3apsza B 37eKTpocTaThueckoM mojie. [ToTeHIMan 3/1eKTpoCTaTHieCcKoro
11o/151. CBSI3b HaNPSDKEHHOCTH I10JI ¥ PA3HOCTH NOTEHLMA/IOB [JI JeKTPOCTaTUYeCKOro moJs (Kak
OZJHOPOZHOTr0, TaK U HEOHOPOJHOTIO).

[TpyHLMIT CYTIEpIIO3ULIMM TEKTPUYEeCKUX ITOJIEH.

[Tone ToueyHoro 3apsza. [lone paBHOMepHO 3apsbkeHHOM cdepsbl. [Tone paBHOMePHO 3apsKeHHOT0
no 06véMy 11apa. [Tosile paBHOMePHO 3aps’keHHOW O6eCKOHeYHOU T10CKOCTH. KapTHHBI MHMiA
HaMNpsUKEHHOCTU 3TUX T0J1eM U 3KBUIOTEHLMA/IbHBIX TTIOBEPXHOCTEH.

ITpoBOZHYKHM B 3/1EKTPOCTAaTUYECKOM T10J1e. YC/IOBME paBHOBeCHS 3apsifioB.

[V571eKTPUKM B 5/1EKTPOCTaTUUeCKOM Tosie. [haieKTpruyecKasi IpOHULIAeMOCTh BelllecTBa.
KonpeHcarop. D/1eKTpOEMKOCTb KOH/IeHCaTopa. D/IeKTPOEMKOCTh IJI0OCKOI0 KOH/IeHcaropa.
[TapannensHOe coefiMHeHHe KOH/eHCaTopoB. [locienoBaTesibHOe CoeiMHEHe KOH/JeHCAaTOPOB.
OHeprus 3apspKeHHOI0 KOH/ZleHcaTopa.

[IBv>KeHMe 3apshDKeHHOM YaCTHULbl B OHOPOJHOM 3/1IeKTPUUeCKOM I10JIe.

TexHUUeCKHe yCTPOMCTBA U TeXHOJIOTUYEeCKHe TIPOLIeCChI: TeKTPOCKOII, 3/IEKTPOMETD,
3JIeKTPOCTaTHUecKasl 3alliuTa, 3a3eM/ieHHe 1eKTPOnprO0opoB, KOH/leHCaTopkl, reHepaTop BaH fie
[paada.

JeMoHCcTpaLumu.

YCTpOUCTBO U NPUHLMI JeHCTBUSA 3/IeKTPOMeTpa.

OneKTprUYecKoe IoJie 3apsDKeHHBIX I11apUKOB.



O/eKTprUYeCKoe I0JIe IByX 3apshKeHHBIX M/IaCTHH.

Mogenb sneKkTpocTatudeckoro reHeparopa (Bax ge ['paaga).

ITpOoBOSHYIKY B 3/1eKTPUYECKOM TI0JIe.

OnekTpocTaThyecKas 3aluTa.

YCTpPOUCTBO U [lelCTBYe KOHZeHCaTopa NOCTOSIHHOM U [lepeMeHHOW EMKOCTH.

3aBUCHMOCTb 3/1eEKTPOEMKOCTH IJIOCKOTO KOHZeHCaTopa OT MJIOLIay MJIACTUH, PACCTOSTHUS MEXKY
HUMMU U [JU3JIeKTPUYeCKOM [IPOHULIAEMOCTH.

OHeprus 3/1eKTPUUeCKOro MoJis 3apshKeHHOT0 KOHZleHcaTopa.

3apsiiKa U paspsi/ika KOHZIeHCaTopa yepes3 pe3ucTop.

YueHuueckuii 3KCriepuMeHT, 1abopaTopHbie paboThl, MPAKTUKYM.

OueHka CUJI B3aMO/IeMCTBUS 3apSDKEHHBIX TeJl.

HabnropeHre npeBpallieHyst SHePTryu 3apsyKeHHOTO KOHZIeHCAaTopa B SHePTUI0 U3/TyueHust
CBETOANOZA.

V3yueHrie mpoTeKaHUs TOKa B LieNH, COJeprKallieid KOHIeHCaTop.

PacripesienieHrie pa3HOCTH NOTeHLMANOB (HaNpsDKeHWs ) TIPU [T0C/e0BaTe/IbHOM COeJUHEeHUN
KOH/IeHCaTOpOB.

VccnepnoBanre paspsizia KOHZeHCaTopa yepes pesnucTop.

Tema 2. [ToCTOSIHHBIN 3/1€KTPUYECKUM TOK.

Cuna Toka. [1oCTOSIHHBIN TOK.

YcoBus Cy1leCTBOBaHKS ITOCTOSTHHOTO 3/1eKTpUUecKoro Toka. Microunnku Toka. Hanpsbkenve U u
34C #.

3akoH OMa /i1 yuyacTKa Liely.

O/neKTprYeCcKoe CONPOTHB/IeHHE. 3aBUCUMOCTb CONPOTUBJIEHUSI OJHOPOAHOIO IIPOBOJHUKA OT €ro
JJIVHBI U TI/I0La/IA TIOTIePeYHOro CeueHusl. YiebHOe COPOTHB/IEHHUE BelljeCTBa.
[TocnenoBarenbHOe, apanienbHOE, CMelllaHHOe COe/IMHeHre NIPOBOJHUKOB. PacuéT
pa3BeTBIEHHBIX 1eKTprUUecKuXx Lernel. [1paBuna Kupxroga.

Pabora anekrpryeckoro Toka. 3akoH Jxoymns—/IeHa.

MoIHOCTb 3/1eKTPUYECKOro TOKa. TeruioBasi MOLHOCTb, Bbl/le/isieMasi Ha pe3rcTope.

3C 1 BHyTpeHHee CONPOTHB/IEHWe UCTOYHHUKA TOKa. 3akoH OMa /1151 OTHOM (3aMKHYTOM)
3/1eKTpUYeCKoi Lieny. MOIHOCTh UCTOYHMKA TOKa. KopoTKoe 3aMbIKaHMe.

KoHngieHcarop B 1jenu NoCTOSSHHOIO TOKa.

TexHUUeCKHe yCTPOMCTBA U TeXHOJIOTUYEeCKHe TIPOLeCChl: aMIIepMeTp, BOJIbTMETD, PeoCTar,
CYETYMK S/IEKTPUUECKOU SHEPrUu.

eMoHCTpaLumu.

V3mepeHue CU/bI TOKA Y HANPSDKEHMUS.

VccnenoBaHre 3aBUCMMOCTH CUJIbI TOKA OT HarpsDKeHUs [J1s pe3rUCTOopa, JIaMITbl HaKaIMBaHUS U
CBETOANOZA.

3aBUCHMOCTb COTIPOTUB/IEHUS LIWTMH/PUYECKMX ITPOBO/IHMKOB OT JI/TMHBI, M/IOLIaJ1 [ONIePEYHOr0
CeyeHMs U Marepuasa.

VccnenoBaHre 3aBUCMMOCTY CUJIbI TOKA OT CONPOTUBI/IEHHUSI [P TOCTOSIHHOM HarpsDKeHUU.
ITpsimoe usmepenue J/]C. KopoTkoe 3aMbIKaHKe rabBaHUUeCKOI'0 3/1eMeHTa U OL|eHKa
BHYTPEHHET0 CONPOTUBI/IEHHSI.

Crnioco06bl coefUHEeHUsI NICTOYHUKOB TOKa, JJIC Oarapeii.

VccnenoBaHre pa3HOCTH MOTEHLMAIOB MeXXy TIOJIF0CaMU MUCTOUHMKA TOKA OT CHJ/Ibl TOKA B LIeTH.
YueHWYeCKUi SKCTIepUMeHT, TabopaTopHbIe PabOTHI, TPAKTHKYM.

ViccnefoBaHre CMeLIaHHOTO COeJUHEeHUs Pe3UCTOPOB.

V3mepeHue yaieIbHOTO CONPOTUBIIEHUS TIPOBOHUKOB.

ViccnenoBaHre 3aBUCMMOCTH CUJIbI TOKA OT HarpsDKeHUs [J1s JIaMIIbl HaKaTMBaHMUS.

YBennueHue rpesiesia U3MepeHusi amriepmeTpa (BOJbTMeTpa).

N3mepenue 3/1C 1 BHyTPeHHEr0 COMPOTHB/IEHUS] UCTOYHHUKA TOKa.

Nccnenosanue 3aBucuMmocTty S C rabBaHUUeCKOro 3jieMeHTa OT BpeMeHU IIPU KOPOTKOM
3aMbIKaHUH.



VccnenoBanye pasHOCTH NOTEHLMAIOB MEXXY TIOJIFOCaMU MCTOUHMKA TOKA OT CHJ/IbI TOKA B LIeTIH.
VccnepnoBaHre 3aBUCUMOCTH MOI€3HOM MOILIHOCTH UCTOUHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku B pasMuHbIX Cpejax.

OneKTpruyecKast IpOBOAVMMOCTb Pa3/IMYHbIX BeleCTB. DJIeKTPOHHAs IIPOBOAUMOCTb TBEPABIX
MeTaJlJIOB. 3aBUCUMOCTb CONPOTUBJIEHUSI META/IJIOB OT TeMIleparypbl. CBepXIpOBOSUMOCTb.
OneKTprUYeCcKU TOK B Bakyyme. CBOWCTBa 3/IEKTPOHHBIX TyUKOB.

[MonynpoBognviky. CobcTBeHHasi ¥ IPUMe CHast TTPOBOJUMOCTb MOMYTIPOBOAHUKOB. CBOMCTBA p—N-
niepexozia. ITomynpoBOAHUKOBEIE TPUOOPHI.

OneKTpUYeCKUY TOK B 3/IeKTPOJIUTaX. DJIeKTPOIUTAYECKask AUCCOLMAUs. D/IeKTPOIU3. 3aKOHbI
dapagies [/1s1 371eKTpoIr3a.

OneKTprYeCKn TOK B rasax. CaMmoCTOATe/IbHBbIA U HeCaMOCTOSITe/IbHBIM paspsifi. Pa3ivuHble TUITBI
CaMOCTOATe/ILHOIO paspsza. Monuus. I1nasma.

TexHUUeCKHe yCTPOMCTBA U NTPaKTUUeCKOe IIPUMeHeHHe: ra3opa3psijHble J1aMIIbl, 3/IeKTPOHHO-
nydeBasi TpyOKa, MOJTyTPOBOITHUKOBBIE TIPUOODHI: U0/, TPAH3UCTOP, (hOTOAUO/, CBETOJUO/,
rajbBaHUKa, paPMHUPOBaHKeE Me/H, BbIIJIaBKa aJJFOMUHUS, 57IeKTPOHHAs1 MUKPOCKOMHUSL.
JeMoHCcTpaLumu.

3aBUCHMOCTb COTIPOTUB/IEHUS MeTa/UIOB OT TeMIlepaTypsbl.

[IpoBOAUMOCTE 3/1EKTPOJIUTOB.

3akoHbI 31eKkTposiv3a dapajes.

VickpoBo¥i pa3psi/, 1 MPOBOAUMOCTb BO3ZyXa.

CpaBHeHMe NMPOBOAUMOCTH METaJJIOB U MOJIyTIPOBOJHUKOB.

OBHOCTOPOHHSS IPOBOAUMOCTD UO/A.

YueHWYeCKUi SKCTIepUMEHT, TabopaTopHbIe PabOTHI, TPAKTHKYM.

HabsntozieHure anekTposusa.

V3mepenue 3apsia OZHOBa/IeHTHOIO UOHaA.

WccnenoBanre 3aBUCHMOCTH COTNIPOTHB/IEHUSI TEPMOPEe3UCTOpa OT TeMIlepaTypsbl.

CHsATHE BOJIBT-aMIIePHOM XapaKTepUCTUKU AUO0Za.

®u3nyeCcKuil NpaKTUKyM.

Cnioco6p1 n3MepeHus (Hr3HMUeCKUX BeTUUMH C UCIOIb30BaHHMEM aHa/IOTOBBIX M LIU(POBBIX
M3MepHUTe/IbHBIX PUOOPOB 1 KOMITbIOTEPHBIX AaTUMKOBLIX CCTeM. AGCOJTFOTHBIE U OTHOCUTEJIbHbIE
TIOTPEIIHOCTU M3MepeHuil (pr3nueckux BemrurH. OLjeHKa IpaHMuL] TIOrPelHOCTeN.

[TpoBefieHMe KOCBEHHBIX U3MEPEHWH, UCC/Iel0BaHUM 3aBUCUMOCTeN (pr3rueCcKUX Be/TMUKH,
TIPOBepKa Tpe/I/IO’KeHHBIX TUIoTe3 (BbIOOp U3 paboT, OMMCAHHBIX B TEMAaTUYeCKUX pa3zesiax
«Y4eHNYeCKU SKCTIepUMEHT, JlabopaTopHble paboThl, IPAaKTUKYM»).

MesxnipeMeTHbIe CBA3U.

W3yueHue Kypca pu3nku yriybnéHHoro ypoBHsi B 10 Kjiacce OCyIIeCTBISIeTCsl C YUETOM
coziepyKaTeTbHbIX MeXXITPeMeTHBIX CBsi3ell C KypcaMy MaTeMaTHKH, OMO/IOrvH, XUMUH, Teorpadun
Y TEXHOJIOT M.

MesxripeiMeTHbIe ITOHATHS, CBA3aHHbIe C U3yYeHHeM MeTO/,0B HayYHOI'O TIO3HAaHMUS: SBJIeHUe,
HayuHbI{ (akKT, runoTe3a, prusnyeckasi BeJIMUMHA, 3aKOH, TeOpusi, Hab/ojeHNe, SKCIIePUMEHT,
MO/leTMpOBaHKe, MOJie/b, U3MepeHHe, TIOTPEITHOCTH U3MePeHUH, N3MepUTe/TbHbIe TTPHOOPHI,
1udposas naboparopusi.

Marematyika: pelieHre CHCTeMbl ypaBHeHUH. JInHeiHas GpyHKys, napabosna, rurepbosa, ux
rpavKu 1 cBOMCTBa. TpuroHoMeTpuueckue (QyHKLUU: CUHYC, KOCHHYC, TAHT'€HC, KOTaHTeHC,
OCHOBHOE TPUIOHOMEeTPHUUYEeCKOe TOXKeCTBO. BeKTOPBI M X NpOeKLMY Ha 0CH KOOPJUHAT,
CJ1I0KeHue BEKTOPOB.

Buonorusi: MexaHW4Yeckoe ABWKeHUe B )KUBOW TIPUPOZe, AudQy3usi, 0CMOC, TETII000MeH KUBbBIX
OpraHU3MOB, TeIJIOBOe 3arpsi3HeHre OKPY»Karollel cpe/ibl, yTU/IU3alusi 0MoopraHnyeCcKkoro
TOIUIMBA /151 BBIPAOOTKU «TETVIOBOM» 1 37IEKTPOIHEPTHH, TOBEPXHOCTHOE HaTsHKeHHe U
Karu/yIsipHble SIBJIeHUs B IPUPO/Ie, S/IEKTPUUECKUE SIBJIEHUS B )KUBOM NPHUPOJE.

XUMUS: AUCKPeTHOE CTPOeHHe BelleCTBa, CTPOeHHe aTOMOB U MOJIEKYJI, MOJIb Bell|eCTBa, MOJISIpHast
Macca, rojiyueHre HaHOMaTepuasoB, TEIJIOBble CBOMCTBA TBEPABIX TeJ, KUJIKOCTEU 1 ra30B,



JKUJIKMe KPUCTa/UIbl, 3/IeKTpUYeCcKre CBOWCTBA MeTaslyIoB, 3/IEKTPO/IMTUUECKAs! JUCCOLUALIYS,
raJibBaHUKa, 37IeKTPOHHAsi MUKPOCKOTIHS.

Teorpacdwusi: BIaXKHOCTb BO3yXa, BeTpbl, 0apoMeTp, TEPMOMETP.

TexHosorusi: mpeobpa3oBaHye IBWKeHUHN C UCTIOb30BaHUEM MeXaHU3MOB, YUET CYyXOTr0 U KUAKOTO
TPeHHs B TEXHUKe, CTaTUUeCKre KOHCTPYKLIMU (KPOHIUTelHH, peléTuaTblie KOHCTPYKLUH),
WCII0/Ib30BaHKe 3aKOHOB COXPaHeHUsI MeXaHUKH B TeXHHKe (TMPOCKOT, BOJOMET U IpyTHe),
JIBUTaTe/Ib BHYTPEHHETO CrOPaHusi, TapoBasi TypOvHa, ObITOBOM XOJIOAWIbHUK, KOHAULIMOHED,
TeXHOJIOTUHU TIO/TyYeHHs] COBPEMEHHbBIX MaTepHasioB, B TOM UMC/ie HAHOMaTepuasoB, U
HAHOTEXHOJIOTHH, 3/IeKTPOCTaTHuUeCKasi 3allUTa, 3a3eM/IeHHe 37IeKTPOnpruO0pOB, ra3opa3psiHbIe
JIAMITBI, TIOJTYTIPOBOAHUKOBBIE PUOOPHI, Ta/TbBaHUKA.

11 KITACC

Paszpgen 4. DnekTpogrHamuKa.

Tema 4. MaraurHoe rosie.

B3aumogeiicTBre MOCTOSIHHBIX MarHUTOB U TIPOBO/IHUKOB C TOKOM. MarHutHoe nose. Bekrop
MarHUTHOU MHAYKLMK. [IpUHIMI Cyrniepro3uLiii MarHUTHBIX 1T0/1ed. JINHUY MarHUTHOW MHAYKLUH.
MarHuTHoe 1oJie IPOBO/JHMKA C TOKOM (TIPSIMOTO MPOBOAHMKA, KaTYLIKWA U KPYrOBOro BUTKa). ONbIT
Jpcrepa.

Cuia Amriepa, eé HarpaB/ieHVe U MOLY/Ib.

Cwuna JlopeHria, eé HarpaB/ieHHe U MOZAY/b. [IBIKeHue 3apsKeHHOU YaCTULIbI B OHOPOZAHOM
MarHUTHOM T10J1e. PaboTa cusiel JIopeHiia.

MarnuTHoOe 1rose B Beljectse. @eppoMarHeTUky, napa- U JuaMarHeTUKU.

TexHUUeCKHe yCTPONCTBA U TeXHOJIOTUUYEeCKHe TIPOLIeCChl: PUMEeHEeHHe MOCTOSIHHBIX MarHMWTOB,
3/IeKTPOMarHUTOB, TeCTeP-MY/IbTUMETP, 3/IeKTPOABUTATe b SIKOOH, YCKOPUTE/TH 3/1eMeHTapHbBIX
4yacTuLl.

JeMoHcTpanuu.

KapruHa mMHUN UHIYKLMA MarHUTHOTO TI0JIsT TI0JI0COBOTO M TMO/JKOBOOOPA3HOTO TTOCTOSIHHBIX
MarHuTOB.

KapTrHa nMHMII MarHUTHOM UHYKLMM OIS JJIMHHOTO NPSIMOT0 MPOBOAHUKA U 3aMKHYTOTO
KOJIbLIEBOT'O IIPOBO/JHYKA, KaTYIIKH C TOKOM.

B3aumogeiicTBre JBYX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[HetictBue cusbl JIopeHLia Ha MOHBI 37IEKTPOJIMTA.

HabsntozeHre [BV>KeHUs TTyYKa 37IeKTPOHOB B MarHUTHOM TIOJIE.

[TpuHLMN JeCTBYS 371eKTPOU3MEPUTeTBHOTO NMPUOopa MarHUTO3/IeKTPUUECKON CUCTEMBI.
YueHWYeCKUi SKCTIepUMEHT, TabopaTopHbIe PabOTHI, TPAKTHKYM.

WccnepnoBaHre MarHATHOIO 110151 TTIOCTOSIHHBIX MAarHUTOB.

ViccneoBaHre CBOMCTB (peppOMarHeTHKOB.

VccnenoBanuve ieCTBUS MTOCTOSIHHOTO MarHUTA Ha PAMKY C TOKOM.

N3mepenue cuisl Amrepa.

N3yuyeHune 3aBUCUMOCTH CUIbl AMIlepa OT CHJ/Ibl TOKa.

Onpegenenyie MarHUTHOW MHAYKLIMA Ha OCHOBE U3MepeHMs CU/Ibl AMIiepa.

Tema 5. DneKTpoMarHuTHasE UHAYKLIUS.

SIBneHue 3/1eKTPOMarHUTHOU MHAYKLMK. [10TOK BekTOpa MarHUTHOM MHAYKLMK. O[JC NHAYKLIMK.
3aKoH 3/1eKTpoMarHuTHOM MHAyKUMu Papazesi. BuxpeBoe snekTpudeckoe rose. Toku Dyko.

O C vHAYKLUM B IIPOBOJHUKE, JBWKYLLIEMCS B OHOPOJAHOM MarHUTHOM I10JIe.

ITpaBusio JleHua.

WMupykTuBHOCTL. Karyiika UHAYKTUBHOCTH B LjeIy ITIOCTOSHHOIO TOKA. fIB/ieHne CaMOMHAYKLUY.
SC caMmOUHAYKLIUU.

OHeprusi MarHATHOTO I10JIS1 KaTYLIKU C TOKOM.

O/eKTPOMarH1THoe T10J1e.



TexHHYecKHe yCTPOWCTBA U TEXHOIOTMYeCKHe MPOoLecChl: UHAYKLIMOHHAs Nleub, COJIeHOU I, 3alliiTa
OT 3/IeEKTPU3aL{MM TeJjl PY ABUKEHUU B MarHUTHOM T10/1€ 3eMJIH.

JeMoHcTpanuu.

HabmopeHue siBiieHUsI 3/1eKTPOMAarHUTHOW UHAYKLUU.

Nccneposanue 3aBucuMocty O/1C UHAYKLUMU OT CKOPOCTU M3MEeHeHUs1 MarHUTHOIO NTOTOKA.
IIpaBusio JleHua.

[TasleHre MarHyTa B aJTTOMUHUEBOM (MeIHOM) TPYyOe.

fIBneHvie caMOMHIYKLUH.

Nccnenosanue 3aBucuMocTty S C caMOUHAYKLMHA OT CKOPOCTH U3MEHEeHHUs CUJIbl TOKA B LIeTIn.
YueHuueckuii 3KCriepuMeHT, 1abopaTopHbie paboThl, MPAKTUKYM.

VccnefoBaHye siBleHUS 371eKTPOMarHUTHOM UHAYKLIMU.

Onpejenenyie UHAYKLMY BUXPEBOTO MarHUTHOT'O MOJIS.

VccnenoBaHye siBleHUs] CAMOUH/YKLIWY.

C6opKa Mo/ie/iv 3/IeEKTPOMarHUTHOTO TeHepaTopa.

Paszgen 5. KosebaHusi v BOJTHBIL.

Tema 1. MexaHuueckye KosieOaHusl.

Koneb6arenbHast ciicrema. CBOOO/IHBIE KOTeOaHUSI.

'apmonnyeckue Konebanus. KuHemarnuueckoe v lvHaMUueCKoe orvcaHue. DHepreTuueckoe
ornucaHue (3aKOH COXpaHeHUs] MeXxaH1uueCKOW 3Hepruu). BeIBoj AHaMUUeCKOro ONUCaHus
rapMOHHUEeCKUX KoJjlebaHui U3 UX SHepreTHUeCcKOro U KUHeMaTHUyeCKoro OTfMCaHusl.

Awmrmrtyza 1 ¢asa konebanuii. CBs3b aMITIATY/bI KoslebaHU MCXOZHOU BeJTMUKHBI C
aMIUTUTyaMU KosieOaHUii e€é CKOPOCTH U YCKOPEHHUsI.

[Mepuog 1 yactoTa Kosiebanuii. [Tepuos MasTbix CBOOOHBIX KO/leOaHUI MaTeMaThueCKOTO
MasiTHUKa. [lepros; cBOOOAHBIX KoneGaHU NPY)KUHHOTO MasiTHUKA.

[MonsiTre o 3atyxaromux Konebanusix. BeiHyKeHHbIe KoneOaHusi. Pe3oHaHc. Pe3oHaHCHast KpyBasi.
BnusiHue 3aTyxaHWs Ha BU/ Pe30HAHCHOM KpUBOW. ABTOKO/IebaHusl.

TexHrYecKHre yCTPOKCTBA U TEXHOIOTMYeCKHe MPOLeCChl: METPOHOM, Uachl, Kaueu, My3blKaslbHble
VHCTPYMEeHTHI, celicMorpadg.

JeMoHcTpanuu.

3anuch KonebaTebHOTO JBMYKEHUS.

HabsntoeHrie He3aBUCHMOCTH MTePUO/A MasTbIX KoeOaHuii rpy3a Ha HUTH OT aMIIUTY/IBL.
VccnenoBaHye 3aTyXarolIyx KojiebaHui ¥ 3aBUCMMOCTH 1epro/ia CBOOOHBIX KoyilebaHu OT
COIPOTHUBJ/IEHUSI.

VccnenoBanue KonebaHuii rpy3a Ha MaCCUBHOM MPY>KUHE C Lie/bio (hOpMUPOBaHUsI TIPeCTaBIeHU
00 nzeanbHON MO/IeNy TIPY>KWUHHOTO MasiTHHKA.

3aKOH COXpaHeHHs SHePruu MpU KojiebaHUsIX TPy3a Ha Mpy>KUHe.

VccnenoBaHye BEIHYKIEHHBIX KOTeOaHHH.

HabmropeHre pe3oHaHca.

YueHWYeCKUi SKCTIepUMeHT, TabopaTopHbIe PabOTHI, TPAKTHKYM.

Vi3smepeHue riepro/ia CBOOOIHBIX KOslebaHU HUTSIHOTO U TIPY>KUHHOTO MasiTHUKOB.

M3yyeHne 3aKOHOB /IBYDKEHHS TeJla B X0Zie KoiebaHHi Ha yTIPyroM IoJBece.

V3yueHue ABW)KEHUSI HUTSIHOTO MasiTHUKA.

[Tpeobpa3oBaHue SHePTUHU B IPY>KUHHOM MasiTHHKE.

VccnenoBaHre yObIBaHUS aMIUIMTY/[bl 3aTyXaroIUX KoyileOaHUH.

VccnenoBaHre BEIHYKIEHHBIX KOTeOaHHH.

Tema 2. DyieKTpoMarHuTHbIe KosieOaHusl.

KonebarenbHeiii KoHTYp. CBOOO/HBIE 3/1eKTPOMAarHUTHBIE KOle0aHus B MzieabHOM KosiebaTeibHOM
koHType. ®opmysia TomcoHa. CBs3b aMIIMTY/IbI 3apsi/ia KOHJeHCaTopa C aMIIMTY0M CUJIbl TOKA B
KosiebaTesTbHOM KOHTYPe.

3aKOH COXpaHeHHs SHePruM B H/iea/lbHOM KosiebaTeslbHOM KOHTYDe.

3aTyxarolye 371eKTPOMarHiTHbIe KoebaHusi. BeIHyK/IeHHbIe 3/1eKTPOMarHUTHbIe KomeOaHusl.



[TepeMeHHbII TOK. MOIIIHOCTb [epeMeHHOr0 ToKa. AMIUIMTYHOE U eMCTBYIoLee 3HaueHue CUJIbI
TOKA Y HarpsKeHUs TIpY Pa3/IMuHoM (hopme 3aBUCHUMOCTH TIepeMeHHOT0 TOKa OT BpeMeHH.
CuHycouJanbHbll IepeMeHHbIN TOK. Pe3ncTop, KOHAeHCaTop M KaTyllkKa MHAYKTUBHOCTH B LieNTH
CUHYCOUAIbHOTO IepeMeHHOro ToKa. Pe30HaHC TOKOB. Pe3oHaHC HampshkeHH.

WUneansHbiit TpaHchopmarop. [Ipon3BoaCTBO, repesiaua v oTpebieHre 371eKTpryeCckoid SHePTHH.
OKonoruyeckue pucku rpu MpoM3BO/CTBe 3/1eKTpo3Hepryu. Ky/ibTypa ucrosib30BaHus
3/IEKTPO3HEPrUM B [TOBCEJHEBHOM »KU3HU.

TexHrWYecKre yCTPOMCTBA U TEXHOIOTHYeCKHe TPOLIeCChl: 37IeKTpHUUeCKUid 3BOHOK, reHepaTop
riepeMeHHOr0 TOKa, JIMHUU 3/1eKTporepesiau.

eMoHCTpaLumu.

CB00OO/IHBIE 37TIEKTPOMAarHUTHBIE KO/lebaHMsI.

3aBHCUMOCTb YaCTOThI CBOOOHBIX KO/leOaHUH OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.
OcCLu/II0rpaMMBbl 37IeKTPOMarHUTHBIX KoJieOaHUH.

[eHepaTop He3aTyXarolUX 371eKTPOMarHUTHBIX KoJieOaHUi.

Mogenb 3/1eKTpPOMarHUTHOTO reHepaTopa.

BbIHY>K]eHHbIe CUHYCOU/ja/IbHbIe KoeOaHusl.

PesucTop, KaTyllika UHYKTUBHOCTU Y KOH/IEHCATOp B i€y [lepeMeHHOr0 TOKa.

Pe3oHaHC mpu 1ociefioBaTe/IbHOM COeJUHEHWH Pe3uCTopa, KaTyllKA UHAYKTUBHOCTU U
KOH/IeHcaTopa.

YCTpolCTBO M MPUHLIUM JIeiCTBUST TpaHChopMaTopa.

Mogenb MMHUM 37eKTporiepesayy.

YueHuueckuii 3KCriepuMeHT, 1abopaTopHbie paboThl, MPAKTUKYM.

W3yueHnue TpaHchopmaropa.

VccreioBaHre TiepeMeHHOTO TOKa uepe3 1oc/ieioBaTe/TlbHO COeIMHEHHbBIE KOH/[eHCATOP, KaTyIIKy U
pes3ucTop.

HabmnrofeHre 3/1eKTpOMarHiTHOTO pe30HaHca.

WccnenoBanve paboThl HICTOYHMKOB CBETA B IIeIH IEPEMEHHOT0 TOKa.

Tema 3. MexaHWuecCKre U 3/1eKTPOMarHUTHbIE BOJTHBI.

MexaHryecKHe BOJIHbI, YCI0BUSI UX paclpocTpaHeHus1. [lonepeuHsble 1 MPOA0J/IbHbIE BOJHBI.
[Teproj, CKOPOCTh pacrpoCTpaHeHusl U J/TiHa BOHbI. CBOMCTBa MeXaHUUeCKUX BOJIH: OTPaXkeHue,
nipesioMieHue, UHTepdepeHLUs 1 AUdpaKLys.

3Byk. CKOpoCTb 3ByKa. [poMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

[ITymoBoOe 3arpsis3HeHHe OKpy’Katolllel Cpe/ibl.

OneKTpoMarHUTHbIE BOJIHBL. YC/IOBUS U3/TyueHUs 3/1IeKTPOMAarHUTHBIX BOJTH. B3anMHasi opreHTaLys
BEKTOPOB B 3/IeKTPOMarHWTHOM BOJIHE.

CBoiicTBa 271eKTPOMarHUTHBIX BOJTH: OTpa)keHue, TipejioMyieHue, To/sipyu3alusi, UHTepdepeHLus U
IvppakLusi.

[ITkana 3/1eKTPOMarHUTHBIX BOJIH. [IpMeHeHe 371eKTPOMarHUTHBIX BOJTH B TEXHUKe U OBITY.
[TpyHLMIBI paiOCBsI3U U TesleBUeHUs. Pafyonokarus.

OneKTpoMarHUTHOe 3arpsi3HeHre OKPY)Karolleil Cpe/ibl.

TexHrYecKHe yCTPOKCTBA M MpaKTUUeCKOe NIpUMeHeHre: My3bIKa/lbHble MHCTPYMEHTHI, Pajiap,
PaJIMOTIPUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neub, yabTpa3ByKoBasi IMarHOCTUKA B
TeXHUKe U MeJJULI1He.

JeMoHCcTpaLumu.

O6pa3oBaHue ¥ pacripoCTpaHeHue TMOTePeuHbIX U MPO/O/IbHBIX BOJIH.

Kone6storieecst Tesio Kak NCTOUHHK 3BYyKa.

3aBUCHMOCTB [JTUHBI BOJIHBI OT YaCTOTHI KOJie0aHUH.

HabmropeHre oTpakeHus1 U TpeJIoM/IeHHs] MeXaHW4yeCKUX BOJTH.

Habsmonenrie nHTepdepeHLH 1 AUPPaKL MeXaHUUe CKUX BOJTH.

AKyCTHUeCKui pe30HaHC.

CBoiicTBa y/bTpa3ByKa U ero NpuMeHeHue.

HabmofieHre CBsI3M rPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIATY/[OM Y UaCTOTOM KoJiebaHMil.



VccnefoBaHre CBOMCTB 3/71eKTPOMAarHUTHBIX BOJH: OTPa)kKeHHe, IIpesioM/leHHe, Tosipr3arys,
Jvdpakiusi, UHTepQepeHLusl.

O6Hapy>keH1e MH(PAKPACHOTO U YIETPAQUOIETOBOTO U3TyUeHHH.

YueHuueckuii 3KCriepuMeHT, 1abopaTopHbie paboThl, MPAKTUKYM.

Vi3yueHne mapaMeTpOB 3BYKOBOU BOJIHBI.

V3yueHue pacripocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAaHCTBe.

Tema 4. OnTuka.

[IpsimonuHeliHOe pacripocTpaHeHUe CBeTa B OHOPOAHOMU cpefe. JIyu cBeTa. ToueuHbIi HCTOYHUK
cBerTa.

OtpakeHue cBeTa. 3aKOHbI OTpaykeHHUs cBeTa. [TocTpoeHre 1300paXkeHUH B TJIOCKOM 3epKaiie.
Cdepuueckue 3epkana.

[Tpenomnenue cBeta. 3aKOHbI ITpeIoM/IeHus CBeTa. AGCOJIFOTHBIM TT0Ka3aresib pesioM/IeHHUsI.
OTHOCUTe/NbHBIN M0Ka3aTesb rpeaomMieHust. [I0CTOSIHCTBO YaCTOThI CBeTa U COOTHOLLIEHUe [JJINH
BOJIH TIPY Nlepexo/ie MOHOXPOMaTUUeCKOro CBeTa yepe3 rpaHully paszena JByX ONTUYeCKUX Cpe[.
Xop nyueii B ipu3me. Jucnepcusi cBeta. CroxkHBIN cocTaB besoro cBeta. Ligert.

[TostHOe BHyTpeHHee oTpakeHHe. [Ipeie/IbHbIN yTroJ1 IOJTHOTO BHYTPEHHETO OTPaKeHUsI.
Cobwuparoiiyie 1 paccenBarorye MuH3bI. ToHKas MH3a. POKyCHOe pacCTOsTHUE 1 ONITUYecKast Cuja
TOHKOM JIMH3bI. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM C(pepryeCcKoi JTMH3bI OT eé
reoOMeTpHUH M OTHOCUTE/IbHOT'O 10Ka3aTesisi IpeioM/IeHusl.

dopMysia TOHKOW JTMH3BL. YBe/lr4yeHue, JjaBaeMoe JTMH30H.

Xo[ /iyua, MpoLIeALiero JUH3Y M0z MPOU3BO/IbHBIM YIJIOM K €€ [JIaBHOM ONTHUeCKOW OCH.
[TocTpoeHue n300pa>keHUI TOUKHU U OTpe3Ka MpsiMoi B COOMPAIOILMX 1 pacCeMBAIOLUX JIMH3aX U
UX CUCTeMax.

Onrtuyeckue ripubopel. Pa3speriaroiijasi criocobHoCTh. [71a3 Kak onThyeckasi CUCTeMa.

[Tpezenbl NpUMEHUMOCTU FeOMeTpUUeCKOM ONTHKHU.

BosnHoBast orntuka. HTepdepeHius cBeta. KorepeHTHbIe HCTOUHUKHW. YC/IOBUS HaO/HO/[eHUS
MaKCMMyMOB 1 MUHUMYMOB B UHTep(epeHIJMOHHOM KapTUHE OT /IByX KOrepeHTHbIX HCTOUHHKOB.
[TprMepsI K/1acCUYeCKUX UHTeP(epPeHLMOHHBIX CXeM.

Mudpakuus cBeta. b pakijmoHHast pelIéTKa. Yc1oBre HaO/FOeH s IJIaBHBIX MAaKCIMYMOB TTPH
naZileHhd MOHOXPOMaTHUeCKOro CBeTa Ha U(PPaKkLIMOHHYIO PEIIETKY.

ITonspusanus ceeta.

TexHUUeCKHe yCTPONCTBA U TeXHOJIOTUYEeCKHe TIPOL{eCChl: OUKH, JIyTia, IepyCKoIl, (oToanrapar,
MUKPOCKOII, MPOEKLIMOHHBIN anrapar, IpoCcBeT/IeHre ONTUKH, BOJIOKOHHAs OTTHKA, AU(paKL[MOHHAs
peruéTka.

JeMoHcTpanuu.

3aKOHBI OTpakeHUs! CBeTa.

ViccnefoBaHye nipesioM/IeHUs CBeTa.

HabstozieHrie 1o/IHOro BHYTPEeHHero oTpakeHusl. Mogienb CBeTOBO/A.

VccneoBaHre X0fia CBETOBBIX ITyUKOB Uepe3 MI0CKOoIapasie/bHy0 IJIaCTUHY U [PU3MY.
VccnenoBaHre CBONUCTB U300pa)keHUM B JIMH3AX.

Mopenu MUKpOCKOIIa, TeieCKoma.

Habmropenvie nHTepdepeHLMy CBeTa.

HabstozieHre 1IBETOB TOHKUX TI/IEHOK.

Habsntozenre fudpakiyy ceeta.

V3yueHne Au(ppaKLiMOHHON PeLIETKH.

Habmropenve 1udpakijMOHHOTO CIIeKTpa.

HabmropeHre qucnepcun cBeTa.

HabsntofieHyie rosisipy3saliyy cBeTa.

[TprmMeHeHVe NONSPOWOB /Il U3yYeHHs1 MeXaHWYeCKUX HallpsDKeHUH.

YueHuueckuii 3KCriepuMeHT, 1abopaTopHbie paboThl, MPAKTUKYM.

Vi3mepeHue rokasaresist Ipe/iOM/IeHUs CTeK/Ia.

VccnenoBanre 3aBUCMMOCTH (POKYCHOT'O PacCTOSTHUS OT BellleCcTBa (Ha MpUMepe XKUAKUX JIUH3).



Vi3mepeHue (pOKYCHOTO pacCTOSTHUS pacCerBarOIIMX JIMH3.

[MonyyeHre n306paxkeHusi B CUCTeMe U3 TVIOCKOTO 3epKasia U JIMH3bI.

[MonyueHne n300pakeHus B CUCTEMe U3 /IBYX JIMH3.

KoHcTpyrpoBaHue TesieCKONUueCcKUX CUCTEM.

Habmogenve qudpakipm, nHTepdepeHLun 1 MoJIsiprU3aliy CBeTa.

V3yueHuie nosipu3aliuy CBeTa, OTPa)KEHHOTO OT [MOBEPXHOCTU [JU3J/IeKTPHKA.

Vi3yueHne uHTepQepeHLMY J1a3epHOro U3/1yueHUs Ha /IBYX LLe/IsX.

Habnropenve fucnepcum.

Habsmofenre u uccnefoBanye JupakIIOHHOTO CITEKTPa.

V3mMepeHue [/TMHBI CBETOBOU BOJIHBI.

[TonyyeHue crieKTpa U3/ay4yeHUsl CBETOAMOAA MTPY TIOMOLLM JU(PPaKLIMOHHOUN PelLETKHU.
Pazzen 6. OCHOBBI criel[MaabHOM TeOPUM OTHOCHUTETbHOCTH.

I'paHu1bI IPUMEHUMOCTH K/IaCCUUeCKOU MexaHUKU. [locTynare! crierjuaabHON TeOpUH
OTHOCHUTEJIbHOCTH.

[TpocTpaHcTBeHHO-BpeMeHHOM nHTepBasl. [Ipeobpa3zoBanus JlopeHiia. YcioBue MPUYMHHOCTH.
OTHOCUTENBHOCTb OHOBPEMEHHOCTU. 3aMe/j/ieHrie BpEMEeHU U COKpall{eHUe [I/TUHBI.
OHeprus ¥ UMITYJIbC PeIITUBUCTCKOM YaCTHULIbI.

CBsI3b MaCChl C 3HEpruei U UMITy/IbCOM PeJIITUBMCTCKOM YaCTULIbl. DHEPIUs MOKOSI.
TexHUUeCKHe yCTPOMCTBA U TeXHOJIOTHUYEeCKHe TIPOLeCChl: CITyTHUKOBbIe IPUEMHUKY, YCKOPUTEIN
3apsDKeHHBIX YaCTHL.

YueHWYeCKUi SKCTIepUMeHT, TabopaTopHbIe PabOTHI, TPAKTHKYM.

OnpejeneHye UMIy/IbCa U SHEPTUU PENIITUBUCTCKUX YacTul] (110 poTorpagusiM TPeKoB
3apsDKeHHBIX YaCTUL] B MAaTHUTHOM I1071€).

Pazpen 7. KBanToBasi ¢u3uka.

Tema 1. KopryCKy/isipHO-BOJIHOBOU Jlya/Iu3M.

PaBHOBecHOe TeTioBoe u3nydeHue (M3nydeHre abCOMIOTHO YEPHOro Tesia). 3aKOH CMelleHUst BrHa.
l'unioresa I11aHKa 0 KBaHTax.

@®OTOHBI. DHEpPrus U UMITY/bC (POTOHA.

®otosddekt. OnbiThl A. I. CToseToBa. 3akoHb! (poTo3¢deKTa. YpaBHeHHe DUHIITeHHA [/
dhoTtoapdekra. «KpacHasi rpaHuLia» hoToaddekra.

[aBneHue cBeta (B YaCTHOCTH, /laB/ieHNe CBeTa Ha aOCOJTFOTHO TOTVIOIIAIOIIYO0 U abCOMOTHO
OTpakaroliyto rnoBepxHocTh). OnbiThl I1. H. Jlebesesa.

BonHoBbIie cBoiicTBa yacTull. BosHel e Bpoiins. [JmiHa BosHbI fje Bpoiins u pa3meps! obactu
JIOKa/IM3alyy ABWXKYLLeics yacTULibl. KoprnycKy/asipHO-BO/THOBOM Ayanu3M. Jdudpakuys
3JIeKTPOHOB Ha KpUCTa/ulax.

Crieri¢rika nsmepenuii B Mukpomupe. CooTHoLeHUst HeoripeJenéHHocTel [eiiseHbepra.
TexHHYecKHe yCTPOWCTBA U TEXHOTIOTHYeCKHe MPOLeCChl: CIIEKTPOMETP, (POTO3/1eMEHT,
(hoToAaTuUMK, TYHHE/IbHBIM MUKDPOCKOII, COJTHeUHast barapesi, CBeTOUO.

JeMoHcTpanuu.

®oTo3¢deKT Ha yCcTaHOBKe C LMHKOBOM MJIaCTUHOM.

ViccneoBaHre 3aKOHOB BHeIIHero GoTtosddexTa.

VccnenoBaHre 3aBUCUMOCTH COTIPOTUBIIEHUS MT0/yTIPOBOJHUKOB OT OCBEILEHHOCTH.
Cseroguon.

ConHeuHast 6arapesi.

YueHWYeCKUi SKCTIepUMeHT, TabopaTopHbIe PabOTHI, TPAKTHKYM.

Vccnepnosanue otopesucTopa.

V3mepeHnue noctostHHOM [11aHKa Ha 0CHOBe uccejoBaHus poTosddexTa.

VccnenoBaHre 3aBUCMOCTH CUJIbI TOKA Uepe3 CBETOAMO/, OT HalpsKeHUsI.

Tema 2. Pusuka aroma.

OnbITHI 110 UCCJIEI0BAHUIO CTpOoeHus atoMa. [1nanerapHas Mozens atoma Pesepdoppa.
[MToctynare! Bopa. N3nyueHue u nornoijeHe (POTOHOB MpH Mepexo/ie aroMa C OJHOTO YPOBHS
SHEepruu Ha Jpyrou.



Bugpel criektpoB. CrieKTp ypOBHEM 3Hepruy aroma BoZlopoza.

CnioHTaHHOe Y BBIHY)KJ€HHOe h3/yueHue cBeta. Jlaszep.

TexHUUeCcKHre yCTPOMCTBA U TeXHOJIOTUUYeCKHe NIPOLIeCChl: CIIeKTpabHbIM aHalin3 (CIIeKTPOCKOMN),
J1a3ep, KBAHTOBBI KOMITBIOTEP.

JeMoHcTpanuu.

Mopens omnbiTa Pesepdopza.

HabsntoeHre TMHeHYaThIX CIIEKTPOB.

YCTpoiCTBO M JlelicTBYE CUETUMKA MOHU3UPYIOLMX YaCTHL.

Onpegenenye [1yIMHBI BOJIHBI JIA3€PHOTO U3/TyUYeHUS.

YueHuueckuii 3KCriepuMeHT, 1abopaTopHbie paboThl, MPAKTUKYM.

HabntofeHre TMHEHYATOro CIieKTpa.

VccneoBaHue crieKTpa pa3pekeHHOro aTOMapHOTO BOJIOPO/ia U U3MepeHue ToCTosiHHOM Pusibepra.
Tema 3. Pu3KKa aTOMHOIO s/ipa U 3/1IeMeHTapHbIX YaCTUL].

HyknonHasi Mmoziens sipa I'efizen6epra—lBaneHko. 3apsij sigpa. MaccoBoe uunciio sijpa. M30Torsl.
PasmoakTrBHOCTD. Anb(a-pacmaz. SneKTPOHHBIN U TTO3UTPOHHBIN OeTa-pacraz. ['amma-
v3/lyyeHue.

3aKOH paZiM0aKTUBHOIO pacnaza. PagroakTuBHble 30TOIBI B ITpupoze. CBOMCTBA NOHU3HPYIOLLETO
y3nyueHus. BivsHue paii0aKTUBHOCTU Ha >KMBble OPraHu3Mbl. ECTeCTBeHHBIN (POH U3TyUeHUs.
HJo3umeTpusi.

OHeprus CBsI3U HYK/IOHOB B sifipe. fAnepHble cubl. [edekT Maccel sipa.

SlnepHble peakuun. lenenue u cuHTe3 sifep. SaepHbie peaktopbl. [Ipo6siemMb! yripaBsisieMoro
TEePMOSIIEPHOTO CUHTe3a. JKOJIOTMUYeCKHe aclleKThl pa3BUTUS S/1ePHOM SHEPreTHKU.

Mertozb! perncTpaLii U UCCIe0BaHNs 3IeMeHTapHbIX YaCTHL].

dyHJameHTa/IbHbIe B3auMoZeicTBYs. baproHbl, Me30HbI U jienToHkL. [1pescTaBneHue o
CrangapTHor Mozienv. KBapK-I/IF0OOHHAasi MOZie/ib a/IpOHOB.

dusuka 3a npegenamy CranzapTHou Mojend. TémHas Marepusi ¥ TEMHasi SHeprusl.

EfyHCTBO (pM3nueckol KapTUHbI MUpa.

TexHUUeCKHe yCTPONCTBA U TeXHOJIOTUUYeCKHe TIPOLeCChl: J03UMeTp, KaMepa BuibcoHa, s/jepHbIi
peakTop, TePMOsIZIePHBIA PeakTop, aToMHasi 00Mba, MarHUTHO-pe30HaHCHAst TOMOTpadusi.
YueHuueckuii 3KCriepuMeHT, 1abopaTopHbie paboThI, MPAKTUKYM.

VccnefoBaHre TpeKoB YacTuL] (110 TOTOBBIM (pOTOrpadusim).

VccnenoBaHre paii0akTUBHOTO (DOHA C MCII0/Ib30BaHUEM [103MMeTpa.

W3yueHue normomjeHnst 6eTa-4acTHL] aTFOMUHHEM.

Pazgen 8. DyieMeHTbI aCTPOHOMUY U aCTPOPU3UKH.

OTanbl pasBUTHS aCTpOHOMUU. [IpyKIazHOe 1 MMPOBO33peHYeCKoe 3HaueHHe aCTPOHOMUH.
[TprMeHUMOCTh 3aKOHOB (DPM3HKH /17151 00BsICHEHHsI TIPUPO/IbI KOCMUYEeCKUX 00bEKTOB.

Mertozb! acTpOHOMHYECKUX Uccaes0BaHni. COBpeMeHHbIe ONTHYeCKUe TeJleCKOIIbI,

paZiioTe IeCKoIbl, BHeaTMOC(epHasi aCTpOHOMMS.

Bup 3Bé3aH0T0 HeOa. Co3Be3aus, sipKre 3BE3/bl, IJIAHeThI, UX BUAUMOE [IBIDKEHNE.

ConHeuHas cucreMa.

Connue. CosHeyHast akTUBHOCTb. VIcTouHUMK 3Hepruu CosHLa U 3B831.

3Bé3/1bl, X OCHOBHbIE XapaKTePUCTUKH. [lnarpamma «CreKTpasbHbIM K/1acC — CBETUMOCTbY.
3Bé3/1bI [VIABHOM 10C/1€J0BATe/IbHOCTUA. 3aBUCUMOCTD «Macca — CBeTUMOCTb» IS 3BE37] [VIaBHOU
T1oc/ieloBaTeIbHOCTU. BHyTpeHHee cTpoeHue 3B€371. CoBpeMeHHbIe Ipe/iCTaBIeHUs O
TIPOMCXOXKAEeHUN U 3BomoLuu CosHLIa U 3BE37. DTaribl )KU3HU 3BE37.

Mneunsiii [TyTs — Hatia ["'anaktuka. [Tonoxkenve u gerkeHre ConHila B 'anaktrke. TUrb
rajlakTuk. PagyoranakTvuku v KBasapbl. UEpHbIe [bIPHI B ApaX rajgakTHK.

Bcenennasi. Paciipenvie BeenenHoii. 3akoH Xa06ma. Paz6beranue ranaktuk. Teopusi Bosbiioro
B3pbIBa. Pe/tMKTOBOE U3/yueHue.

MaciurabHasi ctpykrypa BeeneHHoil. MeTtaranakTHka.

HepewiénHbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue HabmoeHUs.



Habsmtofennst 3B€31HOTO Heba HEBOOPYKEHHBIM I71a30M C MCIIO/Ib30BaHHEM KOMIIbIOTEPHBIX
TIPUJIOXKEHUM [1J1s1 OTIpe/iesieHus 10J10)KeHHs1 HebeCHbIX 00BbeKTOB Ha KOHKPETHYO /]aTy: OCHOBHbIE
co3Be3usi CeBepHOrO MOMyIIapys U spKue 3BE3/bl.

Habmopenus B Teneckon JIyHbl, ylaHeT, TYMAHHOCTeH U 3BE3/IHBIX CKOTLJIEHUH.

®u3nyeCcKum NpakTUKyM.

Crioco6b1 u3MepeHus HU3NUeCKUX BeJIMUMH C UCTIOb30BaHHUEM aHa/IOTOBbIX U LIM()POBBIX
M3MepUTe/TbHBIX TIPUOOPOB M KOMITBIOTEPHBIX [JATYMKOBBIX CUCTeM. AGCOMIOTHBIE U OTHOCUTE/TBHBIE
TIOTPEeIIHOCTU M3MepeHui pu3nueckux BemrurH. O1jeHKa IpaHMUL] TIOrPeIIHOCTe.

[TpoBeseHMe KOCBEHHBIX M3MEPeHH, NCCIeI0BaHMI 3aBUCMOCTeH (pri3ndeCcKHX BeTUUH,
TIPOBepKa Mpe/IJIoKeHHBIX IUIoTe3 (BbIOOp M3 paboT, OMMCAaHHBIX B TeMAaTHUeCKUX paszenax
«YUeHUYeCKU SKCTIIEPUMEHT, J1abopaTopHbIe PabOThI, IPAKTHKYM» ).

Ob6o01aroliee TOBTOPEHHE.

O6o01ieHne 1 cuCTeMaTH3aLusi COZiep>KaHus pasziesioB Kypca «MexaHuKa», «MoneKyspHast
(bu13MKa ¥ TepMOJMHAMUKA», «DJIEKTPOJUHAMIUKa», «KoebaHus v BOJIHbI», «OCHOBBI CITeI[Ha/IbHOM
TEOPUM OTHOCUTETbHOCTH», « KBaHTOBasi (pu3nka», « JeMeHTbl aCTPOHOMHH U aCTPO(DU3UKI».
Ponb pY3MKKM ¥ aCTPOHOMUM B SKOHOMHYeCKOM, TeXHOIOTUYeCKOM, COLIMaIbHOM 1 3THYeCKOM
cdepax [esTebHOCTH YesioBeKa, POJib U MeCTO (PM3MKH ¥ aCTPOHOMUM B COBPEMEHHOM HayuHOM
KapTHHe MHpa, 3HaueHUe OrMcaTeIbHOM, CUCTeMaTU3UpYHoLLel, 00bsCHUTeTEHON U
MPOrHOCTHYeCKoM (YHKIMM (pu3nueckoit Teopud, posib (hrsnueckoit Teopur B GOpMHUPOBaHUN
TipeZicTaBIeHr 0 pU3MUeCcKol KapTHHe MUPa, MecTo (pr3nuecKoii KapTUHbBI MHpPa B 00I1IeM psfy
COBpPEMEHHbIX eCTeCTBeHHO-HayUYHbIX NIPeZiCTaBIeHri 0 IpUpoje.

MesKnipeiMeTHbIe CBSI3U.

V3yueHne Kypca Gpu3uku yrinybnéHHOTO YPOBHS B 11 Klacce OCyIeCTBISeTCS C yUETOM
CofieprKaTe/TbHbIX MEeXKITPeJMEeTHBIX CBsI3el C KypcaMyu MaTeMaTHKW, OMoIoruu, XuMuH, reorpaduu
Yl TEXHOJIOTUH.

MesKnipeiMeTHbIe TIOHSITHSI, CBsi3aHHbIE C M3yUeHHeM MeTO/J0B HayuHOTO TI03HaHUSI: siB/IeHUe,
Hay4HbIA (aKT, TUIOTe3a, hu3nuecKas BelMUrHa, 3aKOH, Teopusi, HabmoieHe, SKCTIepUMeHT,
MoOZieJTUpOBaHKe, MO/leJib, U3MepeHue, TOTPeliHOCTH U3MepeHUi, U3MepUTe/bHbIe PUO0pHI,
1mdposast maboparopusi.

Maremaruka: pellieHue CUCTeMbl ypaBHeHUM. TpuronoMmeTpruyeckue GyHKIMUA: CUHYC, KOCUHYC,
TaHreHC, KOTaHTeHC, OCHOBHOE TPUTOHOMETPHUEeCKOe TOXK/eCTBO. BEeKTOPbI U MX MPOEKL[MU Ha 0CH
KOOpZMHAT, ClI0’KeHre BeKTOpoB. [1poun3BozHbIe 3eMeHTapHbIX (GyHKUWA. [Ipr3Haku nogobust
TPEYTO/IbHUKOB, OTIpe/ieieHre TUIOLIA/ 1 MI0CKUX (GUryp U 00béMa Tert.

Buosiorus: anekrpuueckye siBlieHUsi B )KUBOU MPUPO/ie, KojiebaTeTbHbIe IBHXKEHUS B )KUBOU
TIPUPO/Ie, SKOJIOTHYeCKre PUCKU TIPU TTPOM3BOACTBE /IEKTPOIHEPTHH, /IEKTPOMAarHUTHOE
3arpsi3HeHue OKpY»Karollleil Cpe/ibl, y/IbTPa3BYKOBasi AMarHOCTUKA B Me/IML[MHe, OIITHUeCKUe
sIBJIEHUs B )KUBOU NpUpoZe.

XUMHUS: CTPOeHHe aTOMOB U MOJIEKY/I, KpUCTasTMuecKasi CTPYKTypa TBEP/IbIX TeJl, MeXaHU3Mbl
oOpa3oBaHMsI KPUCTA/ITMYeCKOW PeIETKH, CIIeKTPaIbHbINA aHa/H3.

Teorpaduisi: MarHUTHBIE T0JIFOCA 3€MJIH, 3a/IeXKU MarHUTHBIX Py, GOTOChEMKA 3eMHOM
TIOBEPXHOCTH, celicMorpad.

TexHosOrUsi: MPUMeHeHHe MOCTOSTHHBIX MarHUTOB, /1IeKTPOMAarHUTOB, /1eKTpo/iBUraTesb SIkoou,
reHepaTop MepeMeHHOT0 TOKa, MHAYKIMOHHAS 11eUb, IMHUH 1eKTPoIiepesiad, J1eKTPOJBHUraTe b,
pajiap, paMoNprUéMHIK, TeleBHU30p, aHTeHHa, TesiedoH, CBU-reub, yibTpa3ByKoBast JMAarHOCTHKA B
TeXHHKe, TPOEKIIMOHHBIN arlrapat, BOJIOKOHHAs! OTITHKA, COTHeuHast Oarapesi, CITyTHUKOBbIe
TIPUEMHUKM, siZiepHasi SHepreTHKa U SKOJIOTUYeCcKre acrieKThl e€ Pa3BUTHSI.



ITTAHNPYEMBIE PE3YJIBTATBI OCBOEHHMSA [TIPOI'PAMMBI I10 ®M3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OFPASOBAHUAJIMYHOCTHBIE PE3YJ/IETATBI

JINUHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3yabTaThl 0CBOeHUs1 yuebHOro ripeaMeTa «Pu3nKa» JA0JKHBI OTPaXkaTb TOTOBHOCTD
Y CITOCOOHOCTh 00YUarOIINXCsl PYKOBOJCTBOBAThCsI CHOPMUPOBAHHOW BHYTPEHHEH MO3UIHei
JIMYHOCTH, CUCTEMOM LIeHHOCTHBIX OPUeHTALUM, MO3UTUBHBIX BHYTPEHHUX YOeXKeHUH,
COOTBETCTBYIOIMX TPaJHULIMOHHBIM I[IeHHOCTSIM POCCUHCKOTO 00I[eCTBa, paciIipeHue KU3HEHHOTO
OTbITA U OMbITA eATeIbHOCTH B NIPOLieCCe peanr3ald OCHOBHBIX HallpaB/eHUI BOCIIUTATEIbHOM
[lesITe/IbHOCTH, B TOM UMC/Ie B UaCTU:
rpa)k/IaHCKOTO BOCITUTaHUS:

C(hOpPMHUPOBAaHHOCTH IPAXKJAAHCKOM MO3ULIMH 00yJaroIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTI'O WjleHa POCCUMCKOro 0011{eCTBa;

TIPUHSTHE TPAJULIMOHHBIX 00IIjeueioBeyeCKUX TYMaHUCTUUECKUX U IeMOKpaTHye CKUX
LleHHOCTeM;

TOTOBHOCTb BECTH COBMECTHYIO /IeSITe/TbHOCTh B MHTepeCcax rpakJaHCKOro 00I1IecTBa,
yuacTBOBaTh B CaMOYTIpaB/ieHUH B 00pa3oBaTe/IbHOM OpraHu3aLiy;

yMeHue B3aUMO/IeHiCTBOBaTh C COLJMa/IbHBIMU MHCTUTYTaM{ B COOTBETCTBUU C UX (PYHKLUSIMU
Yl Ha3HaueHueM;

TOTOBHOCTb K TYMaHUTapHOW M BOJIOHTEPCKOU JieSITe/TIbHOCTH.
NaTpUOTUYECKOTO BOCITUTAHUS:

c(hOpMHPOBaHHOCThL POCCUMCKOMN TpaXk/JaHCKON WAEHTUYHOCTHU, TIaTPUOTH3MA;

LEHHOCTHOE OTHOLLIeHUE K FOCy/lJapCTBEHHbIM CUMBOJIaM, JOCTHKEHUSIM POCCUMCKUX YUEHBIX
B 001acTH (DM3MKH 1 TEXHUKE.
JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

c(hOpMHPOBAHHOCTb HPaBCTBEHHOI'O CO3HAHKSI, 3TUUECKOT0 TIOBe/IeHuS;

CNoCcOBHOCTD OLIeHUBATh CUTYALIMIO U PUHUMaTh OCO3HaHHbIe PellleHus, OpUeHTUPYSICh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM UKMCJIe B /1eATe/IbHOCTH YUEHOI0;

0CO3HaHUe TMYHOIo BK/aJa B IOCTPOEeHHe YCTOWYMBOTO Oyzy1iero.
3CTEeTHUECKOT0 BOCITUTAHUS:

3CTeTUYECKOe OTHOLIIEHNE K MUDY, BK/IFOUasl 3CTETUKY HayYHOI'0 TBOPUECTBA, MPUCYLLEro
(u3ryeckoil Hayke.
TPYZI0BOTO BOCITUTAHUS:

VHTepec K pa3/MuHbIM cdepam npodeccroHanbHOM [1esTe/IbHOCTH, B TOM UKC/Ie CBSI3aHHBIM
¢ (pU3UKOM U TEXHUKOM, yMeHHe COBeplliaTh 0CO3HaHHbBIN BbIOOD Oyayliieii mpodeccuu u
peanr30BbIBaTh COOCTBEHHBIE KU3HEHHbIE T/1aHbl;

TOTOBHOCTb U CMIOCOOHOCTDL K 06pa3oBaHMIO U caMoobOpa3oBaHuIo B 00/1aCTH (U3UKY Ha
TIPOTSDKEHUU BCEM JKU3HU.
5KOJIOrMU€eCKOr0 BOCIUTaHUS:

C(OpPMHPOBAHHOCTH FKOJIOTHUECKOM Ky/BTYPhI, 0CO3HaHHe I7100a/bHOTO Xapakrepa
5KO0JIOTMYeCKUX rpobiem;

TJIAaHMPOBAaHUE U OCYIeCTBIeHUe NelCTBUM B OKPY)Karolller Cpe/ie Ha OCHOBE 3HaHUS Lieyier
YCTOMYMBOIO Pa3BUTHS Ue/lOBEYeCTBa;

pacivpeHye OIbITa JeaTelbHOCTU 5K0I0rMYeCKOM HarpaB/J1eHHOCTH Ha OCHOBE UMEIOLUXCS
3HaHWM 10 (U3UKe.
LIeHHOCTU Hay4HOTO TI03HaHUS:

c(hOopMHPOBaHHOCTh MUPOBO33pPEHMSI, COOTBETCTBYIOLLIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
(hr3uueckoil HayKu;

0CO3HaHUe LeHHOCTU Hay4YHO! JleTe/IbHOCTU, TOTOBHOCTh B MpOLiecce U3y4yeHus (PU3MKU
OCYILL[eCTB/ISATh IPOEKTHYIO U UCCJIe/I0BATe/IbCKYIO [1esiTe/IbHOCTb MHUBU/IYa/IbHO U B TPYTIIIe.



METAIIPEAMETHBIE PE3YJIBTATBI

[To3HaBare/ibHBIE YHHUBEpPCa/IbHbIE yueOHbIe 1eHCTBUS
Ba3oBble jloruuecKye JeiCTBYS:

CaMOCTOATEe/ILHO (POPMY/IMPOBATH M aKTyan3UpOBATh IPO0IeMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

OTIpeZieNISTh LIe/U AesATeTbHOCTH, 33/1aBaTh apaMeTpbl U KPUTEPUH WX JOCTKEeHUs;

BBISIB/IATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPHBAeMbIX (PU3MUeCKUX SBIEHUSX;

pa3pabarbiBaTh TIaH perieHus MpobieMbl C yUéTOM aHa/IM3a UMEIOIIMXCsl MaTepraIbHBIX U
HeMaTepUasbHbIX PeCypCOB;

BHOCHTH KOPPEKTUBHI B JIeSITE/TbHOCTD, OL|eHHBAaTh COOTBETCTBHE Pe3y/bTaTOB LIeJIsIM,
OL|eHMBaTh PUCKH TIOC/IEZICTBUM JIeATeTbHOCTH;

KOOP/IMHUPOBATh ¥ BBITIOHATE paboTy B YC/IOBUSIX PeasbHOTO, BUPTYaabHOTO U
KOMOMHHUPOBAHHOTO B3aUMOZEHCTBUS;

pa3BHBaTh KPeaTHBHOE MBIILIIEHHe TIPY pellieHnH )KU3HeHHBIX TIPo0sieM.

Ba3oBble uccieoBaTeIbCKUe JeUCTBYS:

B/IaJIeTb HayYHOW TEePMUHOJIOTHEN, K/TFOUeBBIMH MOHATUSMU U MeToAaMu (hri3rdecKoil HayKy;

B/IaZIeTh HaBbIKaMH yueOHO-MCCIe0BaTe/TbCKOM U POEKTHOM AeATeTbHOCTH B 00/1aCTH
(bU3MKH, CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITE/TEHOMY TTOMCKY METO/IOB PellleHHs 3a7au
(hU3MUeCKOTO COfIepKaHUSs, TPUMEHEHHIO PAa3/IMUHBIX METOZOB IMO3HAHUS;

B/aJIeTh BUJJAMU JIeSITeJTbHOCTH TIO TTOJTyYeHUIO HOBOTO 3HAHMSI, er0 WHTepIIpeTalyy,
TipeoOpa30BaHMIO U MPUMEHEHUIO B PA3/TUUHBIX YUeOHBIX CUTYalUsIX, B TOM YMCJIe TIPU CO3JaHUH
yueOHBIX TIPOEKTOB B 00/1aCTH (DU3UKHY;

BBISIB/IATH PUUMHHO-C/IE/ICTBEHHbBIE CBSI3U U aKTya/IM3UPOBaTh 3a/lauy, BbIIBUTATh TUIIOTE3Y
eé perIeHus], HAXOJUTb apTyMEeHTHI JJis1 J0Ka3aTe/IbCTBa CBOUX YTBEPIKAEHH, 33/|aBaTh IapaMeTphbl
Y KDUTEPUU PeILeHuUsT;

aHa/IM3UPOBATh MO/TyYeHHbBIe B XO/ie PellleHus 3a[jaui pPe3y/IbTaThl, KPUTHUYeCKH OL|eHNBaTh
WX JIOCTOBEPHOCTD, MPOTHO3WPOBATh U3MEHEHHE B HOBBIX YCJ/IOBUSIX;

CTaBUTH U (OPMY/IMPOBATh COOCTBEHHBIE 3aiau B 00pa30BaTe/bHOM [esTeIbHOCTH, B TOM
YuCIie MPY U3y4YeHuH (QU3UKY;

ZlaBaTh OLIEHKY HOBBIM CHTYaLIMsIM, OLIEHUBAThb IPUOOPETEHHBIN OIIBIT;

YMeTb MepeHOCUTh 3HaHUS 10 (PH3MKe B TIPAKTHUECKYI0 00/1aCTh KU3HE/IeATeTbHOCTY;

yMeTh UHTeTPHUPOBAaTh 3HAHMS U3 PAa3HBIX MMPeJMeTHBIX 00/1acTel;

BBIJIBUTaTh HOBBIE W/IeH, TPe/JlaraTb OPUrMHAIbHbBIE TTOX0/bI U PeLleHus;

CTaBUTH NPOOIEeMBI U 3a/IauH, Oy CKAIOI1e albTePHAaTUBHBIE PelleHVsI.

Pabora ¢ uHdpopmarueii:

B/IaJIeTh HaBbIKaMH TOTy4eHust THPopMayy (pr3ndecKkoro Cofiep>KaHust M3 UCTOUHUKOB
Pa3HBIX THUTIOB, CAMOCTOSITE/TbHO OCYILECTB/ISTh TIOUCK, aHa/IM3, CUCTEMaTU3aLUI0 U
WHTePIIpeTalyo HHGHOPMaLK Pa3TMYHbIX BU/0B U (hOPM TpeCTaB/IeHNs;

OLIeHUBATh /I0CTOBEPHOCTb UH(OpMALIUH;

WICTI0/Tb30BaTh CPe/iCTBAa MH(OPMALIMOHHBIX M KOMMYHHUKAL[HOHHBIX TEXHOJIOTHH B PelleHUH
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U OPraHU3allMOHHBIX 3a/iau ¢ coO/moeHreM TpeboBaHU
JPrOHOMUKH, TEXHUKH 0€301aCHOCTH, TUTHEHbI, PeCypCcoCcOepe)xeHus], TIPAaBOBBIX U 3THUECKUX
HOPM, HOPM WH(OPMaLIMOHHOM Oe30MacHOCTY;

CO371aBaTh TEKCThI (PU3UUYECKOTO COZlep>KaHMs B Pa3/IMYHbIX opmarax C yuéToM Ha3HaueHust
WH(OpMaLIMK U 11e/IeBOM ayAMTOPUH, BEIOMpasi ONTUMa/IbHYIO (hOpMY MpeJCTaBIeHUs U
BU3ya/IM3aliyy.

KoMMyHUKaTHBHBIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS:
: OCYILeCTB/IATh 001[eHre Ha YPOKax (p3MKK ¥ BO BHEYPOUHOU JieTe/TbHOCTH;
pAacIio3HaBaTh MPeANOCHUTKA KOHPIMKTHBIX CUTYal[Uid U CMSITYaTh KOHGJIUKTHI;

Pa3BEPHYTO U JIOTUYHO MU3/1araTh CBOIO TOUKY 3PEHMUSI C MCTI0/Ib30BaHHEM SI3bIKOBBIX CPEZICTB;

TIOHMMAaThb ¥ UCTI0/Ib30BaTh MIPEUMYILeCTBa KOMaH/AHOW ¥ UHAUBHU/yaIbHOW paboThI;



BbIOMpATh TEMAaTHKY ¥ METO/bl COBMECTHBIX /IEHCTBHI C YUETOM OOIIMX NHTEPECOB U

BO3MOKHOCTEW KaKZ|0ro 4jieHa KOJIJIEKTHBA;

MIPUHKMATh 1]eJI1 COBMECTHOM JiesiTe/IbHOCTH, OPraHN30BbIBaTh U KOOP/IMHUPOBATH /1eHCTBUS

T0 eé JOCTV)KeHUIO: COCTaB/ISITh MJ1aH JIeCTBUM, pacripe/ieisiTh Po/u C Y46TOM MHEHUN

YYaCTHUKOB, 00CY)X/IaTh pe3y/ibTaThl COBMECTHOM paboThI;

OLIeHMBATh KaueCTBO CBOETO BKJ/aJja M KaX/[0r0 yYaCTHHUKA KOMaH/Ibl B 00111 pe3y/bTar 1o
pa3paboOTaHHBIM KPUTEPHSIM;
Tipe/ijlaraTh HOBbIE TMPOEKThI, OLIEHUBATh U/Ie C TTO3ULIMK HOBH3HBI, ODUTHHA/IBHOCTH,

MPaKTUYeCKOU 3HAUMMOCTH;

OCYILIeCTB/IATh TIO3UTUBHOE CTpaTeruueckoe NoBe/ieHre B Pa3/IMUHBIX CUTYaLUsIX, TTPOSIBISATh

TBOPYECTBO U BOOOpa)keHNe, ObITh MHULIMATUBHBIM.

PerynsTvBHbIe yHUBepCaibHbIe yueOHbIe 1eHCTBUS

CamoopraHu3anus:

CaMOCTOSITeJIbHO OCYILeCTB/IATh TI03HaBaTe/TbHYIO JesaTebHOCTb B 00/1acTh GU3UKU U
aCTPOHOMMH, BBISIB/ISITH TIPOO/IEMBI, CTAaBUTH U (POPMY/IHMPOBATE COOCTBEHHBIE 3a/Iauy;

CaMOCTOSITe/IbHO COCTAB/ISITh T/IaH PellleHusl PaCUETHBIX M KaueCTBeHHBIX 3a/1au, IyiaH
BBITIOJTHEHUS TIPAKTHUeCKOU PaboThI C YUETOM MMEROLUXCSI PeCYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH
Y TIpe/ITIoYTe N ;

[1aBaTh OL|eHKY HOBBIM CHUTYaLUsIM;

pacCIIMPSITh paMKH y4eOHOTo rpeMeTa Ha OCHOBe JIMUHbBIX TTpeJTIouTeHHi;

JlesiaTb 0CO3HaHHBIN BBIOOD, apryMeHTUPOBaTh ero, OpaTh Ha ce0st OTBETCTBEHHOCTh 3a
pellieHye;

OLIeHMBAaTh TIPUOOPETEHHBIN OITBIT;

cnocobcTBOBaTH (POPMUPOBAHUIO M TIPOSIBJIEHUIO SPYAULIMU B 006/1aCTH (PU3UKH, TTIOCTOSTHHO

TIOBBIIIATH CBOW 00pa30BaTe/bHBIN U KY/IbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOLIMOHA/IbHBIN UHTEJIIEKT:

[laBaTh OL|eHKY HOBBbIM CUTYyalLUsiM, BHOCHUTb KOPPEKTHBHI B [1eSITe/IbHOCTh, OLleHHBaTh

COOTBETCTBUE pPe3y/bTaToB Lie/IsM;

B/1a/leTh HaBbIKaMH T103HaBaTe/IbHOM pedieKCUM KakK 0CO3HAHKS COBepllaeMbIX JelCTBUM U

MBIC/TUTE/TbHBIX TIPOLIeCCOB, WX Pe3y/IbTaTOB U OCHOBAHUM;

: WICTI0/Tb30BaTh NIPUEMBI pedieKCHH /1S OLJeHKH CUTYaliH, BbIOOpa BEPHOTO pelleHHs;
yMeTb OL|eHUBATh PUCKU U CBOEBPEMEHHO IMPUHKUMATD PelLleHusI TI0 UX CHIKEHUIO;
MPUHMMATh MOTHUBBI U apTyMeHThI IPYTUX MPU aHa/u3e pe3y/ibTaToB JesaTelbHOCTH;
NIPUHUMATh ce0si, MOHUMasi CBOM HeZIOCTaTKU U I0CTOMHCTBA;

MPUHMMATh MOTHUBBI M apTyMeHThI IPYTUX P aHa/u3e pe3y/ibTaToB JesaTe/lbHOCTH;
TIpM3HAaBaTh CBOE TIPaBO U TIPaBO JPYTHX Ha OIIUOKU.

B niporiecce A0CTHKeHUsI IMUHOCTHBIX pe3y/bTaTOB 0CBOEHUsI IPOrpaMMBl 10 (pU3MKe /111 YPOBHS

cpeziHero obiiero o6pa3oBaHUs y 00yuaroIIMXCsl COBEPILIEHCTBYeTCSI SMOLIMOHA/IBHBIN UHTEJ/IEKT,

TpeZirosararwi cOpMUPOBAHHOCTD:

CaMOCO3HaHUs1, BK/TFOUAOILIero CrIoCOOHOCTh MOHUMaTh CBOE SMOL[MOHAbLHOE COCTOSIHUE,

BU/IeTh HalpaB/IeHHUs Pa3BUTHs COOCTBEHHOM SMOL[MOHAIBHOM C(epsl, ObITh YBepeHHBIM B cele;
caMoOpery/lMpoBaHusl, BK/IOYAIOLLero CAMOKOHTPOJIb, YMEHUE [IPUHUMATh OTBETCTBEHHOCTh

3a CBOE TOBe/IeHHe, CIIOCOOHOCTD a/JalTHPOBATLCS K SMOL[MOHA/IBHBIM M3MEeHeHHSIM U TIPOSIB/ISITh

T'MOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpeHHel MOTHBALMH, BK/IIOYAIOLLell CTpeM/IeHre K I0CTHKEHHUIO e/l U YCIIexy,

OTNTUMU3M, UHULIMaTUBHOCTb, YMeHHe J1eMCTBOBATh, UCXO/s U3 CBOMX BO3MOKHOCTEH;

IMIaTHH, BK/IFOYAIOIIel CI0COOHOCTh MIOHUMATh SMOL[MOHA/TBHOE COCTOSIHHUE APYTHUX,

YUUTBIBATh €T0 MPU OCYIIeCTBIeHUH 0011[eHUs], CTOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;
COLMAJTbHBIX HaBBIKOB, BK/TIOYAIOIINX CTIOCOOHOCTH BBICTPAUBATh OTHOLIEHUS C IPYTHMH

JFOIBbMHU, 3a00TUTBLCS, TPOSIB/ISITH UHTEpPeC U pa3peliaTh KOH(IUKTHI.



INPEOIMETHBIE PE3YJ/IETATBI

K xoH1y 00yyenusi B 10 ky1acce ripejMeTHbIe pe3y/IbTaThl Ha YI/IyOJéHHOM YPOBHE /I0/DKHBI
OTpakaTb C(hOPMUPOBAHHOCTD Y 00YUAOLUXCST YMEHUH:

TOHUMATh POJib (PU3UKK B IKOHOMUUYECKOU, TEXHOJIOTHUeCKOM, K0/IOTHUeCKOM, CoLManbHON
Y 5TUYECKOU c(epax JesiTe/IbHOCTHU UeioBeKa, posib U MeCTO (PU3UKU B COBPEMEHHOW Hay4YHOM
KapTHHe MUpa, 3HauUeHUe OIMCaTe/TbHOM, CUCTEMATU3UPYIOLel, 00bICHUTETBHON 1
MIPOrHOCTHUYECKOW (DYHKIMM (PU3MUeCKO TeOpUU — MEXaHUKH, MOJIEKY/ISIPHOM (DM3UKU U
TepPMOJIMHAMUKU, POJ/b (Pr3nuecKkoit Teopun B (GOPMUPOBAHUY TIPe/|CTaBIeHN 0 PU3nuecKoi
KapThHe MUDa;

pas/iuyaTh yC/I0BUS IPUMEHUMOCTH Moziernield Gr3nueCcKUX Tesl U TIPOLIeCCOB (sIBJIeHUH):
VHepLMa/ibHasi CHCTeMa OTCUéTa, abCo/IFOTHO TBEPZOE Teslo, MaTepraibHasi TOUKa,
PaBHOYCKOPEHHOE JIBV)KeHHWe, CBOOO/IHOe TafieHre, abCoMIOTHO yrpyras AedopmMaliusi, abComoTHO
yTpyroe v abCoJIF0OTHO HeyTpyroe CTOJIKHOBEeHHsI, MO/Ie/ T'a3a, XKUJKOCTH U TBEPZOro
(KpucTanInueckoro) Tena, ueanabHbli ra3, TOUEUHbIN 3apsi]], OAHOPOJHOE 3JIeKTpUUeCKoe T0JIe;

pa3/nyarh ycaoBus (rpaHuLibl, 06/1aCTH) TPUMEHUMOCTH (Pr3UUYeCKUX 3aKOHOB, TIOHUMAThb
BCeoO1wmii xapakTep (pyHZiaMeHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTb UCIT0/Tb30BAaHUST YaCTHBIX
3aKOHOB;

aHaIM3UPOBaTh U OOBSCHATH MeXaHNUeCKHe TIPOLIeCCh U SIBIEHHS, CIIO/b3ysi OCHOBHBIE
TI0JI0)KEHUS U 3aKOHbI MeXaHUKU (OTHOCUTE/IbHOCTh MEXaHUUEeCKOTO JBWXKeHUs1, (HOpMY/Ibl
KMHEeMaTHK{ PaBHOYCKOPEHHOTO /IBIDKeHMsI, peobpa3oBanys ['anmsiest 471t CKOPOCTH U
repeMelLeHus], 3aKoHbl HbI0TOHA, MPUHLIMIT OTHOCKTENBHOCTH ["anuiesi, 3aKOH BCEMHUPHOT0
TSATOTEHUs], 3aKOHBI COXPaHEeHHsI UMITY/IbCa ¥ MeXaHNUeCKOM SHePruH, CBsi3b Pa0OTHI CHJIBI C
V3MeHeHVeM MeXaHUueCKOM SHepryy, YC/I0BUs paBHOBECHS TBEPZOrO Tesa), PU 3TOM
VCTI0/1b30BaTh MareMaThyecKoe BhIpakeHHe 3aKOHOB, YKa3bIBaTh YCI0BUSI IPUMEHUMOCTH
(u3nyecknx 3aKOHOB: Npeobpa3oBaHuii ['asusiesi, BTOporo v TpeTbero 3akoHoB HbIOTOHA, 3aKOHOB
COXpaHeHUs1 UMITy/IbCa ¥ MeXaHWYeCKOU SHepruy, 3aKkoHa BCEMUPHOTO TSATOTEHMUS;

aHa/IM3MUPOBaTh U OOBSICHATD TEIJIOBbIE MPOLeCChl U sIBJIEHHUs], UCII0/Ib3ysl OCHOBHbI®
nonoxeHust MKT 1 3akoHbI MO/IeKy/ISIpHOW (DM3MKK U TePMOJUHAMUKH (CBSA3b [JaB/1e€HUS
W/lea/IbHOTO rasa Cco Cpe/iHell KWHeTUUeCKOM SHepryuel TernyjioBoro ABWKeHUsI U KOHLeHTpaLen ero
MOJIeKYJ1, CBsI3b TeMIlepaTyphl BellleCTBa CO Cpe/iHell KWHeTHYeCKOU SHepryeli TeraoBoro JABUKeHUs
€ro YaCTHLI, CBSI3b JlJaB/IeHHs W/ eanbHOIOo ras3a C KOHLeHTpaLyeld MoJieKy/1 U ero TeMriepaTypon,
ypaBHeHUe MeH/eneeBa—KianelipoHa, nepBbIii 3aKOH TePMOJAMHAMUKH, 3aKOH COXpaHeHUsl SHepruv
B TETUIOBBIX MPOLieccax), Py 3TOM UCII0/Ib30BaTh MareMaTHUueCKOe BbIDa)KeHHE 3aKOHOB, YKa3blBaTh
yC/I0BUSI IPUMEHUMOCTH YpaBHeHUs: MeHenneeBa—KanelpoHa;

aHa/IM3MUPOBaTh U OOBSICHATD 3/IeKTPUYeCKHe sIBJIeHHs], UCII0/Ib3ysl OCHOBHbIE TTOJIOKeHUs 1
3aKOHbI /1eKTPO/IMHAMMKM (3aKOH COXpaHeHHs1 5/1eKTPUUeCKOoro 3aps/a, 3akoH KysoHa,
MOTeHL[MaIbHOCTD 3/IEKTPOCTATUYeCKOr0 MOJIsl, IPUHLUI CyTepIIO3ULIMU 37IeKTPUYEeCKUX TOMel,
IIpY 5TOM yKas3bIBasi yCI0BUSI IPUMEHMMOCTH 3aKoHa KyroHa, a Takke MpakTUUeCKH Ba)KHbIe
COOTHOLIEeHU: 3aKOHbI OMa /17151 yuacTKa Liely U JJ1 3aMKHYTOU 371eKTPUYeCKOM LeTH, 3aKOH
xoynsi—Jlenta, npaBuia Kupxroda, 3akoHbl @apajest 7151 3/1eKTPOIN3a);

OMUCHIBATh (pri3UeCcKue MpoLeCChl U SB/IeHUS, UCTI0/b3Ys BEIMUMHBL: ITepeMeLleHue,
CKOPOCTb, YCKOpeHHe, UMITY/IbC TeJla U CUCTEeMBI TeJl, Ch/la, MOMEHT CUJIbl, [laB/IeHue,
TIOTeHLMaIbHasl SHeprus, KWHeTHYecKast SHeprusi, MexaHu4eckasi SHeprusi, paboTa CUJbl,
LIeHTPOCTpeMUTE/IbHOE YCKOPeHUe, CU/la TsSKeCTH, CUJla YIIPYTOCTH, CH/a TPeHUs], MOLL{HOCTb,
SHeprusi B3auMOZeliCTBUs Tesa ¢ 3eMiéii BOM3U eé MOBepXHOCTH, SHeprus yrpyrou gedopmanyn
TIPY’>KWHBI, KOJTMUECTBO TETUIOTHI, abCOJTFOTHAs TemMIiepaTypa Tena, pabora B TepMOIMHAMUKE,
BHYTPEHHsIsl SHeprusi u/leabHOT0 OJJHOATOMHOTO ra3a, paboTa ujieabHOro ra3a, OTHOCUTE/IbHAs
BJI&)KHOCTh BO3Ayxa, KII/] veasbHOro TerioBoro ABUraresis; 31eKTpuyeckoe rose,
HaNpsUKEHHOCTD /1eKTPUYECKOr0 MOJIs], HallPSPKEHHOCTh M0/ TOYEUHOTO 3apsi/ia UK 3apsPKeHHOTo
11apa B BaKyyMe U B [IM3/1eKTPUKe, TIOTeHLIMa 3/1eKTPOCTaTHYeCKOro IoJisi, pa3HOCTh MOTEHL{1aJIO0B,
3/1eKTPOABWKYLLIAs CUJIa, CHjla TOKa, HallpsbKeHHe, MOLIJHOCTb TOKa, /1eKTpruyecKast EMKOCThb



TIJIOCKOTO KOH/IeHCaTOpa, COMPOTHB/IeHUe yUacTKa LieMu C Moc/ej0BaTe/TbHbIM U MapasiiebHbIM
CcoeJMHEeHWEM pPe3HCTOPOB, SHEPTrysl 3/IEKTPUUECKOTO T10J1s KOH/|eHCaTopa;

00BSICHSATE 0COOEHHOCTH TPOTeKaHUs (hU3UUeCKHX SIBIEHUM: MeXaHUUeCKOe JBYKEHHE,
TeTIOBOe /IBWKeHHe YaCTHL] BellleCTBa, TeMJIOBOe PaBHOBeCHe, OPOYHOBCKOe /iBHKeHHe, Juddy3us,
vcriapeHre, KulleHue U KOH/leHcal[usl, TylaB/ieHre U KPUCTasl/In3aliusi, HarpaB/ieHHOCTh
Teruionepesauu, 37eKTpr3aLys Tesl, SKBUITOTeHLIMaTbHOCTh IOBEPXHOCTH 3apsUKEHHOT0
TIPOBO/IHHMKA;

MIPOBOJIMTh MCC/Ie[l0BaHMe 3aBUCMMOCTH OZIHOM (PU3MUeCKOM BeTMUMHbBI OT JPYTrou C
WCTI0/Tb30BaHUEM TIPSIMbIX U3MePeHUM, IPYU 3TOM KOHCTPYUPOBaTh YCTAaHOBKY, (PUKCUPOBATh
pe3y/bTaThl N0JyUYeHHOW 3aBUCUMOCTHY (PM3UYECKHX BEJIMYMH B BU/le TPa(MKOB C YUETOM
abCOJTIOTHBIX TIOTPEIITHOCTeN U3MEePeHUH, ieJlaTh BBIBO/IBI 110 Pe3yJ/ibTaTaM UCC/IeJ0BaHuS;

TIPOBOZAUTE KOCBEeHHbIe U3MepeHuUst (hH3nUeCKUX BeJIMUUH, TIPH 3TOM BbIOMpATh ONTHUMaJIbHBIN
MEeTO/] U3MepeHWs], OLIeHUBATh aOCO/TFOTHBIE ¥ OTHOCHUTEJIbHBIE TIOTPEIITHOCTH TIPSIMBIX ¥ KOCBEHHBIX
Vi3MepeHul;

TPOBO/IUTH OTbITHI TI0 TPOBEPKe MPe//I0KeHHOM TMIOoTe3bl: M/IaHUPOBaTh SKCIIePUMEHT,
cobupatb 3KCIepUMeHTabHYH0 YCTAaHOBKY, aHa/TM3UPOBATh TOTyUeHHbIe pe3y/bTaThl U Je/aTh
BBIBO/], O CTaTycCe Mpe/JioyKeHHOW TUIOTe3bl;

cobsrozaTh rpaBUsia Ge30racHOro Tpy/a Mpy MpoBeieHWH UCC/ieJOBaHUI B paMKax yueOHOro
9KCIePUMEHTA, NTPAKTUKyMa U yueOHO-UCC/Ie/[0BaTe/TbCKON M TTPOEKTHOM /1eTeTbHOCTH C
WCII0/Ib30BaHUEM U3MepUTeTbHBIX YCTPOUCTB U 1abopaTopHOro 060pyoBaHMs;

pelillaTh pacuéTHbBIE 33/]auul C SIBHO 3a/]JaHHON 1 HeSIBHO 3a/laHHOM (pU3MueCcKoil Moziesiblo: Ha
OCHOBAHWH aHajM3a yCJI0OBUsi 000CHOBBIBATh BEIOOD (pri3ruecKoit Mojeny, oTBeuarorei
TpeOOBaHUSM 3a/1auu, IPUMEHSITh POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH M TTOCTY/IaThl (hU3HUUeCKUX
TeopH1i NPH UCTOIb30BaHUU MaTeMaTHYeCKHUX MeTO/|0B pellleHHs 3a/iad, TPOBOJUThL pacuyéThbl Ha
OCHOBaHUU UMEIOIIUXCS JJaHHBIX, aHAJTM3MPOBAaTh pe3y/bTaTbl U KOPPEKTUPOBATh METO/bI PelleHUsT
C YY€TOM IO/TyYeHHBIX Pe3y/bTaToB;

pellaTh KaueCTBeHHbIE 3a7lauu, TPeOyolHe MPUMeHeHHs 3HaHUH U3 pa3HbIX pa3/iesioB Kypca
(h13MKM, a TaKKe UHTerpaLyy 3HaHWH U3 IPYTUX MPeIMeTOB eCTeCTBEHHO-HAyUHOro LIMKJIa:
BBICTParBaTh JIOTUUYECKYHO LIeIOUKY PacCyKJeHUM C Oropoli Ha U3y4yeHHbIe 3aKOHBI,
3aKOHOMEDHOCTH U (PU3MYeCKue SIBIeHHS;

WCTIO/Tb30BaTh TeOpeTHUeCKre 3HaHUS /171s1 OOBSICHEHUSI OCHOBHBIX TIPUHIUIIOB PabOThI
M3MepUTe/IbHBIX TPUO0POB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMUeCKUX MTPOLeCCOB;

TIPUBOIUTH TTPUMEPBI BK/Ia/la POCCUMCKUX 1 3aPyOeXKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bsiCHEeHHe TTPOLIeCCOB OKPY’Karoll[er0 MUPa, B pa3BUTHE TeXHUKH U TeXHOJIOTHA;

aHa/IM3UPOBATh U OL[eHUBaTh MOC/IE/ICTBUS OBITOBOM M TTPON3BOICTBEHHOU JIeSITe/TbHOCTH
Yesi0BeKa, CBSI3aHHOM € r3MueCKUMH TPOoLieccaMy, C TIO3ULIMI SKOJI0ruuecKoi 6e30macHOCTH,
TipeJiCTaB/IeHHi O paljMoHaIbHOM MPUPOZOII0/Ib30BaHNH, a TAK)Ke Pa3yMHOM MCIO/Ib30BaHUU
JOCTV>KeHUM HayKW U TeXHOJIOTUM [Jisl Aa/ibHeMIero pa3BUTHs UesioBeueCcKoro o01jecTsa;

TIPUMEHSITh pa3/IMyUHbIe CITI0COOBI paboThI C MHMOPMaLel PU3NUECKOTO CO/IePYKaHUST C
VICTI0/Tb30BaHUEM COBPEMEHHBIX MH()OPMALMOHHBIX TeXHOIOTUM, TIPU 3TOM UCI0/Ib30BaTh
COBpeMeHHbIe HH(POPMaI[MOHHBIE TEXHOJIOTHH [I7IsI TIOUCKA, ITepepabOTKY U TIPe/IbsBIeHUsT yueOHOM
Yl HAyYHO-TIOMY/ISIPHOU MH(OPMaLy, CTPYKTYPUPOBAaHUS U UHTEPIIpeTaliii MH(OopMaLiy,
TMOJTyUeHHOU M3 Pa3/IMUHbIX UCTOUHUKOB, KDUTHUYECKU aHaIM3UPOBaTh M0/lyuyaeMyto UH(GOpPMALUI0
Yl OLIeHVBaTh €€ J0CTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK U Ha OCHOBE aHa/lv3a
WCTOYHMKA MH(OpMaLWY;

TIPOSIB/ISITH OPraHU3allMOHHbIe U TI03HaBaTe/IbHble YMeHHsI CaMOCTOSITe/TbHOTO MPUoOpeTeHust
HOBBIX 3HAaHWM B TIPOIieCCe BBIMOJIHEHUS TIPOEKTHBIX U yueOHO-HCC/IeIoBaTeTbCKUX paboT;

paboTaTh B IpyIire C UCTIOJTHEHHWEeM Pa3/IMYHbIX COLMaIbHBIX POJiel, TUIaHUPOBaTh paboTy
TPYMIIbI, pal[MOHAIBLHO pacrpe/iesisiTh AeaTeTbHOCTb B HeCTaHAPTHBIX CUTYALUsIX, a/leKBaTHO
OLIeHMBATh BKJ/IaJ] Ka’K/I0r0 U3 YUaCTHUKOB I'PYTIIbLI B pellieHre pacCMaTpyUBaeMoi rpob/ieMsl;

TIPOSIB/IATH MOTHBALIMIO K Oyayieli mpodeccroHabHOM [1eSITe/TbHOCTH 10 CITeL[HaIbHOCTSM
(hM3UKO-TEXHUUECKOTO MPOQUIIS.



K koH11y 00yuenusi B 11 Kacce mpeiMeTHbIe pe3y/bTaThl Ha YITyO/IéHHOM YPOBHE JI0JIKHbI
OTpa)kaTb C()OPMHUPOBAHHOCTH y 00YYAIOIIUXCST YMEeHUIA:

TIOHUMaTh POJib PU3UKU B SKOHOMHUUECKOM, TeXHOIOrMYeCKOM, COLIMaIbHOM 1 3THYeCKOU
cdepax JeaTelbHOCTH YesloBeKa, poJib U MeCTo (M3MKH B COBPEMEHHOM HayYHOU KapTUHe MUpa,
POJib aCTPOHOMUU B TIPAKTHUECKOM JlessTeIbHOCTU YesioBeKa U Jla/ibHelI1eM HayYHO-TeXHUUYeCKOM
Pa3BUTHH, 3HAUEHHE OITUCATeTbHOM, CUCTeMaTHU3UPYIOIeld, 00bsICHUTETbHON U TIPOTHOCTHYE CKOU
(byHKUMN (U3nUecKol Teopyur — 3/1eKTPOJUHAMUKH, CTieLidabHOM TeOPUU OTHOCUTETbHOCTH,
KBAHTOBOM (DM3UKH, POJIb GU3UUeCKOW TeopuH B (POPMUPOBAHUM Tpe/ICTaBIeHUM 0 pu3nyecKon
KapTHHe MHPa, MeCcTo (pu3nuecKol KapTUHBI MUpa B 00111eM psi/ly COBPeMeHHBIX eCTeCTBeHHO-
HayUHbIX [1pe/|CTaB/IeHUN O IPUPOJE;

pa3/ivyaTh yCI0BUs IPUMEHUMOCTH Mogierneld (pru3ndyeCcKuX Tesl U TIPOLIeCCOB (sBJIeHUM):
OZIHOPO/ZIHOE 37IeKTPUUeCKOe ¥ OJHOPOJHOe MarHUTHOE T10JIsI, TapMOHUYEeCKHe KoeOaHus,
MareMaTHhyeCKU MasiTHUK, U/lealbHbIN MPY>KUHHBINA MassTHUK, FTapMOHHWYeCKHe BOJIHBI, U/eaTbHbIN
KosiebaTenbHBINA KOHTYP, TOHKasi IMH3a, MO/ieJiel aroMa, aTOMHOTO si7ipa ¥ KBAHTOBOUW MOZieNn
CBeTa;

pasnnuark yc/IoBuYs (TpaHULibl, 06/1aCTH) MPUMEHUMOCTH (Pr3UYeCKUX 3aKOHOB, TIOHUMATh
BCeoOIuMii XxapakTep (yHJjaMeHTaIbHbIX 3aKOHOB 1 OI'PaHUUeHHOCTb MCII0/Ib30BaHHMsI YaCTHBIX
3aKOHOB;

aHa/IM3MUPOBaTh M OOBSICHATD 3/1IEKTPOMarHUTHbBIE TIPOLIECCHI U SIBIEHUSI, MCTIO/b3Ysi OCHOBHBIE
TIOJIO’KEHUSI U 3aKOHBI 3/1eKTPOJMHAMUKHU U CTieL{ia/IbHOW TeOPUM OTHOCUTEBHOCTH (3aKOH
COXpaHEeHUs! 37IeKTPUUeCKOro 3apsijia, cuia Amrepa, cuia JIopeHLia, 3aKOH 3/1eKTPOMarHUTHOM
VHAYKLWY, ipaBuo Jlenna, cBs3b 3C caMOMHAYKIMY B 3/IeMeHTe 3/1eKTPUYeCKOU Lieru CO
CKOPOCTBIO U3MEHEeHUsI CUJIbI TOKA, TIOCTYJIaThl Criel{iabHOM TeOPUH OTHOCUTETbHOCTU
OUHINTeNHA);

aHa/IM3MUPOBaTh M OOBSICHATH KBAaHTOBBIE TIPOLIECCHI U SIBJIEHHS, UCTIO/b3YS TIOJI0KEeHUsT
KBaHTOBOM (h13UKM (ypaBHeHUe DWHIITeHa A1 poTo3ddekTa, epBbiii U BTOPO MOCTY/AThI
Bopa, MpuHLIMIT COOTHOIIIeHUsT HeoripeZiesiEHHOCTel [eii3eHOepra, 3aKOHbI COXpaHeHHsI 3apsi/J0BOTO
Y MacCOBOT'O UMCesT U SHepryu B si/IePHBIX peakLysiX, 3aKOH paZJM0aKTUBHOIO pacriazia);

OTMCHIBaTh (pri3ruecKue MpoLeCcChl U SB/IeHUs, UCTI0/b3YsI BeJTMUMHbI: HAaMPSKEHHOCTh
3JIeKTPAYECKOTO T0JIsl, MOTeHLMas 371eKTPOCTaTUYeCKOro I0Jisi, pa3HOCThb MOTeHLIMAO0B,
3JIEKTPO/BMIKYILIasi CUJla, MHAYKLWSI MarHUTHOTO TI0/IsI, MarHUTHBIN MOTOK, Cuia AMriepa,
VH/IyKTUBHOCTb, 3/1eKTPO/BIDKYILIasl CM/la CAMOMH/YKLMU, SHEPTysi MarHUTHOTO TI0/IsI TPOBOJHUKA
C TOKOM, Pe/SITUBUCTCKUIM UMITYJIbC, TT0JIHAsi SHEPTUsl, SHepPrHys TIOKOsi CBOOOAHOM YaCTHUL[bl, SHEPTHUST
Y UMITy/bC (POTOHA, MacCOBOE UMCIIO U 3apsiji si/ipa, SHeprus CBs3U si71pa;

00BbsCHSATH 0COOEHHOCTH TPOTeKaHHUsl HPU3NUeCKUX SIBIEHUM: 3/1eKTPOMarHUTHasi UHAYKLIS,
CaMOMH/YKLMSl, Pe30HaHC, MHTep(epeHLMs BOJH, JU(paKLys, JUCTIepCHs], TIOTHOe BHyTPeHHee
oTpakeHue, Goro3nekTpuueckuii sddekt (horosaddekxr), anbda- 1 6eTa-pacrasl sgep, raMma-
u3nyueHue siziep, pr3ndeckrie MPUHLUILI CIIEKTPATBHOTO aHasM3a U paboThl 1a3epa;

oripe/iesisATh HarlpaB/eHre UHYKIIMA MarHUTHOTO T10JIs TIPOBO/IHUKA C TOKOM, CHJIbI AMIiepa
v cusibl JIopeHLa;

CTPOUTB M300pakeHHe, Co37laBaeMoe TUIOCKUM 3epKajioM, TOHKOW JIMH30M, ¥ paCCUMTHLIBATh
ero XxapakTepUCTHKHY;

NIPUMEHSITb 0CHOBOTIO/Iararolie aCTPOHOMUUEeCKHe TTOHSITHSI, TEOPHUU U 3aKOHBI [I/Isl aHa/lu3a
1 00bsICHeHHUsT U3MUeCKHX MPOLeCCOB, TIPOMCXOASAIINX B 3BE3/1aX, B 3BE3JHBIX CHCTEMax, B
Me>KraslakTHueCKoM cpejie; ABW)KeHUsI HebeCHBIX TeJl, IBOIOLMY 3BE3] U BceneHHO;

MIPOBOJUTH UCC/IeI0BaHKe 3aBUCUMOCTeN (pr3ruyeCcKrX BeIMYMH C UCI0/Ib30BaHUEM IPSIMbIX
M3MepeHUi, TIpYU 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (PMKCUPOBATh pe3y/bTaThl MOTyYeHHOU
3aBUCUMOCTH (pri3MYeCKUX BeMUMH B BHZle TPA(HKOB C yuéTOM abCOMIOTHBIX TIOTPELTHOCTEeH
V3MepeHUH, fiesiaTh BbIBO/bI IO pe3y/ibTaTaM UCC/IeloBaHuUS;



TPOBO/JUTH KOCBEHHbBIE U3MepeHHUst (hr3UUeCKUX BeJTMUKH, TIPH 3TOM BBIOMpATh ONTUMAaJIbHBIN
MeTo/| U3MepeHMs], OLIeHUBaTh aDCO/TFOTHBIE ¥ OTHOCHTEJIbHbIE TIOTPeIIHOCTH TIPSIMBIX U KOCBEHHBIX
Vi3MepeHUl;

MIPOBO/JIUTH OIIBITHI 110 TIPOBEPKE MPe//IOKEHHOW TMIOTe3bl: 1JIaHMPOBaTh 3KCIIePUMEHT,
cobupaTh KCIePUMEHTAIbHYH0 YCTAHOBKY, aHA/TU3UPOBATh TIOTyYeHHbIe Pe3y/IbTaThl U fie/iaTh
BBIBO/, O CTaTycCe Mpe/JI0oKeHHOW TUIIOTe3bl;

OTMUCHIBaTh METO/IbI MTO/TyUeHUsI HAyUHbIX aCTPOHOMUYECKUX 3HAHU;

co0strozaTh ripaBusia Ge30racHOro Tpy/a Mpy MpoBeieHWH UCC/IeJOBaHUH B paMKax yueOHOTro
9KCITIEPUMEHTA, TTPAKTUKyMa U yueOHO-UCC/Ie/[0BaTe/TbCKON U TTPOEKTHOM /1eITeTbHOCTH C
WCII0/Ib30BaHUEM M3MepUTe/TbHBIX YCTPOUCTB U 1abopaTopHOro 060py0BaHuMs;

pelillaTh pacuéTHbIE 33/]auul C SIBHO 3a/]JaHHON 1 HeSsIBHO 3a/laHHOM (pU3MueCcKoil MoZiesiblo: Ha
OCHOBAHWH aHa/M3a yCJIOBUS BLIOMpPATh U3nuecKre Mo/ieid, OTBeuarole TpeOoBaHUSIM 3aJjauH,
TIPUMEHSTb (hOPMYJIbl, 3aKOHbI, 3aKOHOMEPHOCTU U TIOCTY/1aThl (HU3UUECKUX TeOPUid TpU
VICTI0/Tb30BaHUM MaTeMaTHUYeCKHMX MeTO/|0B pelleHUs 3a/ia4, TPOBOJUThL PacyéThl HA 0CHOBAHUHU
VMEIOIIUXCS IaHHBIX, aHa/IM3UPOBATh Pe3y/bTaThl U KOPPEKTUPOBaTh MeTO/[bI PellieHus C YUETOM
TIOJTyUeHHbBIX pe3y/bTaToB;

pellaTh KaueCTBeHHbIE 3a7lau, TPeOyolHe MPUMeHeHHs 3HaHUH U3 pa3HbIX pa3/iesioB Kypca
(13MKM, a TaKKe UHTerpaLyy 3HaHWH U3 IPYTUX MPeIMeTOB eCTeCTBEHHO-HAyUHOr0 LIMKJIa:
BBICTParBaTh JIOTUYECKYHO LIeMOUKY PacCyKJeHUM C Oropoli Ha U3y4yeHHbIe 3aKOHHI,
3aKOHOMEDHOCTH U (PU3MYeCKue SIBIeHHS;

WCTIO/Tb30BaTh TeOpeTHUeCKre 3HaHUS /1/1s1 OOBSICHEHHUSI OCHOBHBIX TIPUHIUIIOB PaOOTHI
M3MepUTe/IbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMUeCKUX MPOLeCCOB;

TIPUBOIUTH TTPUMEPBI BK/Ia/[a POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bsiCHEeHHe TTPOLIeCCOB OKPY)Katoll[er0 MUPa, B pa3BUTHE TeXHUKH U TeXHOJIOTHA;

aHa/TM3UPOBATh U OL[eHUBaTh MOC/IE/ICTBHUS OBITOBOM M TTPOM3BO/ICTBEHHOU JIeSITe/TbHOCTH
YesioBeKa, CBS3aHHOM € (u3nueCKUMH TPoLieccaMy, C TIO3ULMI SKOJI0ruuecKoi 6e30macHOCTH,
TipeJiCTaB/IeHHi O paljoHaIbHOM MPUPOZOTI0/Ib30BaHNH, a TAK)Ke Pa3yMHOM MCIO/Ib30BaHUU
JOCTV>KeHUM HayKW U TeXHOJIOTUM Jisl Aa/ibHeMIero pa3BUTHs UesioBeueCcKoro o01jecTsa;

TIPUMEHSITh pa3/IMyHbIe CII0COOBI paboThI C MHMOPMaLVel PU3NUECKOTO COZIePyKaHUST C
VICTI0/Tb30BaHUEM COBPEMEHHBIX MH()OPMALMOHHBIX TeXHOJIOTUM, TIPU 3TOM UCI0/Ib30BaTh
COBpeMeHHbIe HH(POPMaI[MOHHBIE TEXHOJIOTHH [I7IsI TIOUCKA, ITepepabOTKY U TIPe/IbsIBIeHUsT yueOHOM
Yl HAyYHO-TIOMY/IIPHOU MH(OPMaLy, CTPYKTYPUPOBAaHUS U UHTEPIIpeTaliii MH(opMaLiy,
TOJTyUeHHOU 13 Pa3/IMUHbIX UCTOUHUKOB, KDUTHUYECKW aHaIM3UPOBaTh M0/lyuyaeMyto UH(GOpMAaLUI0
Yl OLIeHVBaTh €€ J0CTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK U Ha OCHOBE aHa/Iv3a
MCTOYHMKA MH(OpMaLIWY;

TIPOSIB/ISITH OPraHU3allMOHHbIe U TI03HaBaTe/IbHble YMeHHsI CaMOCTOSITe/TbHOTO MPUoOpeTeHust
HOBBIX 3HAaHWM B TIPOIIeCCe BBIMOIHEHUS TPOEKTHBIX U yueOHO-HCC/IeIoBaTeIbCKUX paboT;

paboTaTh B IpyIire C UCTIOJTHEHHWEeM Pa3/IMYHbIX COLMabHBIX POJiel, TUIaHUPOBaTh paboTy
TPYMIIbI, pal[MOHAILHO pacrpe/iesisiTh AeaTeTbHOCTb B HeCTaHAPTHBIX CUTYALUsIX, a/leKBaTHO
OLIeHMBATh BKJ/IaJ] Ka’K/I0r0 U3 YUaCTHUKOB I'PYTIIbI B pellieHre pacCMaTpyuBaeMoi rpob/ieMsl;

TIPOSIB/IATH MOTHBALIMIO K Oyayieli mpodeccroHambHOM [1eSITe/TbHOCTH 10 CITeL[HaIbHOCTSM
(hM3UKO-TEXHNUECKOTO MPOQUIISL.



TEMATNYECKOE IIVTAHMPOBAHUNE

10 KJIACC
KosinuecTBO 4acoB (DJIeKTPOHHbIe
Ne |[HaumeHOBaHue pasziesioB U TeM 11(poBbIe)
I1/T1 [IpOTpPamMMBbl Bcero Korrrponerbie  NlpakTideckue oOpa3oBaresbHbIE
paboTEI paboThI beCypChbI

Paszen 1. HAYUHBIV METO/, [TO3HAHMSA IIPUPO/IbI

HayuHblli MeTO/, TO3HaHUS

1.1 6
[IPUPO/bI

Wroro no pasgeny 6

Pazgen 2. MEXAHUKA

2.1 [KuHemaruKa 10 1

2.2 /luHaMuKa 10

2.3 |[CraTuka TBEpAOro Tesa 5 1

2.4 3akoHBI cOXpaHeHuUs1 B MexaHvke |10 1

Wroro 1o pasgeny 35

Pasgen 3. MOJIEKYJ/IAPHAA ®U3NKA U TEPMOAVHAMUKA

(OCHOBBI
3.1 [MoseKy/ISIpHOKMHeTHYe CKOM 15 1
Teopyr
39 [TepMonyHamuika. TeryioBbie 20 1
MalIHbI
ArperaTHble COCTOSTHUS
3.3 BQLEECTB&. ®a3oBble nepexobl 14 1
Nroro no pasgeny 49
Pazpen 4. JJIEKTPOAMMHAMUKA
4.1 [DnekTprueckoe mnoJse 24
4.2 [ToCTOSAHHBIN 3/IeKTPUYECKUN TOK |24
4.3 [Toku B pa3/iMyHbIX Cpesjax 6
Wroro no pasgeny 54
Paszen 5. PU3NMUECKUN [TPAKTUKYM
5.1 |(I)1/131/1qec1<1/1171 MPaKTUKYM 16 16
Nroro no pasgeny 16
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB 170 3 16

[10 ITIPOI'PAMME




11 KJIACC

KosiuecTBO 4acos (D/1eKTpOHHBIEe
Ne [HanmeHoBaHMe pasje/noB v TeM 1rdpoBbie)
/T [IpOrpamMMsI Beero  [\OHTPOMBHBIE  [IPAKTMYECKHE  |)6has0mare s ppie
paboTHI paboTHI becypChI
Pasgen 1. SJIEKTPOIMMHAMUKA
1.1 [MarHuTHOe T1osie 14
1.2 [DnektpomarHutHas UHAYKUUS |13 1
Wroro o pasgeny 27
Pasgen 2. KOJIEBAHUA 1 BOJTHBI
2.1 [Mexanuueckue KosebaHUs 10
2.2 [DneKkTpoMarHuTHbIe Koebanus |15
73 MexaHuyeckre 1 10 1
D/IEKTPOMarHUTHBIE BOJTHBI
2.4 (Onrtuka 25 1
Wroro 1o pasgeny 60

Paszien 3. OCHOBBI CITELIMAJTTBHOM TEOPUM OTHOCUTEJIBHOCTU

3.1 [Ochoebl CTO 5 1

Wroro o pasgeny 5)

Pasgen 4. KBAHTOBA{ ®U3NKA

41 [Kopry CKy/1ipHO-BOJIHOBOM 15
yansm

4.2 (@usnka atoma 5)

43 (Dyi31Ka aTOMHOIO fi/ipa U 5
B/IeMeHTapHbIX YaCTHL]

Wroro 1o pasgeny 25

Pasgen 5. DJIEMEHTBI ACTPOHOMMHN 11 ACTPO®PU3NKIU

J/1eMeHTbl aCTPOHOMUU U

5.1
ACTPOMU3NKU

12

Wroro 1o pasgeny

12

Pasnen 6. ®U3NMUYECKUN ITPAKTU

KYM

6.1 |<I)H3quCKH17I NIPaKTUKYM 16 16
Nroro no pasgeny 16
Pasgen 7. OBOBINAIOIIEE TIOBTOPEHNE
CucTtemaTu3aiys U 060011eHMe
[peJMETHOIO COZlepyKaHus U
7.1 lonbITa JeaTebHOCTH, 15
MPHUOOPETEHHOTO TIPU U3yUeHNUH
Kypca ¢ur3vku 10 — 11 kaccoB
Wroro no pasgeny 15
PesepBHoe Bpems 10
OBIIEE KO/JIMYECTBO YACOB 170 4 16

[10 [TIPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE
10 KJIACC

Ne
/11

[Tema ypoka

Ko/mmuecTBO Yacos

Bcero

[KoHTpO/IbHBIE
paboThI

[IpakTHUeckue
paboThI

TaTa
3yYeHUs]

(D/IeKTPOHHbIe

[1(ppOBbIE
0Opa3oBare/bHbIE

pecypchbl

Dursnika —
(byHIameHTa/bHasA HayKa O

Mpupoze

HayuHb1ii MeTOZ TI03HaHUS
1 METO/IbI UCC/IeZIOBaHUS
(br3rueCcKUx siBJIeHUN

[OKCIIepUMEHT U TeOpHs B
MpoLjecce TO3HAHUS
npupo/bl. Habsronenue u
DKCTIepUMEHT B (PU3MKe

CriocoObI U3MepeHust
br3rueCcKUx BeJTMUMH

AGcostoTHast U
OTHOCHTE/TbHAs
MOTrPeIIHOCTYA U3MepeHH
br3rueCcKUx BeJTMUMH

MopenvpoBaHue B (hu3uKe.
Ponb 1 MecTo PU3MKHU B
(bopMUpOBaHUM
COBPeMEeHHOU HayuHOU
KapTUHBI MUDa, B
MpaKTHU4eCKOu
esiTeIbHOCTHU JIFOZiei

[MexaHuyeckoe BUXKeHUe.
Crictema oTcueTa.
(OTHOCUTEIBHOCTD
MeXaHUUYeCKOrO IBUYKEHUSI.
[Ipsimast u oOpaTHasi 3a/jauu
MeXaHUKH!

Pasiyc-BeKTOp
MaTepuasbHON TOUKHU, ero
[IPOEKLIMU Ha OCU
KOOpZAWHAT. TpaeKkropus.
[Tepemerrienrie. CKOpOCTBE.
X TIpOEeKLIMU Ha OCU
KOOpZHAT

PaBHOMEpHOE
MPSIMOJIMHEHHOE [BVKEHUeE.
[‘pacrueckoe onvcaHue
[paBHOMEpPHOI'0
MPSIMOJIMHEMHOTO ABMXKEHUST

10

(C/10)keHue TiepeMelrieH|u U
CKOpOCTel. PelieHne 3azau




11

l{\i/lepaBHOMepHoe JIBIDKEHUe.
THOBeHHast CKOPOCTb.
YckopeHnue.

[Tpsimo/ivHeliHOe ABWKeHue
C IOCTOSIHHBIM YCKOpeHUeM

12

[‘padpriueckoe omurcaHve
MPSIMOIMHENHOTO JBUKEeHUSI
C TIOCTOSIHHBIM yCKOpeHHeM

13

CBOOOHOE Ta/IeHHE.
Yckopenue cBo6OHOTO
rajieHrs. 3aBUCUMOCTb
KOOP/IMHAT, CKOPOCTH,
yCKOPEHHUsT OT BPEMEHH 1 UX
rpaduku

14

/IBIOKeHUe Teia,
OpOILIEHHOTO TI0/], YI/IOM K
rOPU30HTY

15

KprBO/IMHENHOe JBU)KeHHe.
/IBH)KeHUe 110 OKPYKHOCTH.
YrioBasi v TuHeHast
CKOPOCTh. [lepuon u
4acToTa.
[[eHTpOCTpEMUTE/IbHOE U
[10JIHOe YCKOpeHue

16

KoHTposibHasi paboTa 1o
reMe "KuHemaruka"

17

[TepBblii 3ak0oH HeroTOHA.
l1HepLianbHble CUCTEMbL
orcuéra. IIpuHnmn
OTHOCUTe/IbHOCTHU ["anmunes.
HevHeprjpanbHble CUCTeMbI
OTCU€Ta

18

Cuna. PaBHOzelCTBYOIIAs
cuia. Bropoii 3akoH
HrroToHa. Macca

19

B3anmMogelicTBue Tes.
Tpetnii 3akoH HeroTOHA

20

[ IprHLMN CyTIepIio3vuLum
cu/1. PerieHuve 3ajau Ha
[IpUMeHeHHe 3aKOHOB
HeroToHa

21

3aKOH BCEMUPHOTO
TSTOTEHUSI.
(OKBMBa/IEHTHOCTb
rPaBUTALIMOHHOMW U
MHEPTHOM MacChl

22

Cuia TSDKeCTH U YCKOpPeHHe
CBOOOHOIO Ta/|eHuUs

23

[BI>KeHe HeOeCHBIX TeJl U
X UCKYCCTBEHHBIX




CIIyTHUKOB. [lepBas
KOCMHUYeCKast CKOPOCTb.
3akoHbl Keriepa

24

Cusia yripyroctu. 3akoH
['yka. Bec Tesna

25

Cuia Tpenusi. [Ipyupoga u
BU/bI CUJT TPEHUSI.
/IBI)KEeHUE B )KUJKOCTU U
rase ¢ y4éTOM CHJIbI
(COTIPOTHB/IEHUS] CPeJibl

26

/laBieHue.
['apocTaTthueckoe
nasneHve. Cuna Apxumeza

27

AGCOTFOTHO TBEP/[0€ TeJIO.
[TocTynaresnpHOe U
BpalllaTe/IbHOE JIBH)KEHHE
TBEPZOTO Tesa

28

[MomeHT cuJibl
OTHOCUTE/IbHO 0CH
BpalleHus. [1meuo cubl

29

Cno)xeHue CHI,
[PU/IO’KEHHBIX K TBEPAOMY
resy. LleHTp TsKecTH Tesa.
YcnoBust paBHOBecHst
TBEpZAOro Tesa. Buabl
paBHOBECHS

30

PerieHue 3aau

31

[KoHTponkHast paboTa 1o
reme "/IvHamuka. CraTvka
TBEepAoro Tena"

32

lIMnynbC MaTepyanbHOM
TOUYKH, CUCTEMBI
MaTeprasbHbIX TOUeK.
[{eHTp MaccC CUCTEMBI
MaTepHasbHbIX TOUeK.
[Teopema o JBMKEHUU
[leHTpa Macc

33

[ IMITy/IBC CUJIBI U
M3MeHeHNe UMITy/bCa TeJla.
3aKOH COXpaHeHUs!
MMITy/IbCa. PeakTUBHOE
NBIOKEHUe

34

[MomeHT umITysibCca
MaTepHaJbHON TOUKHU.

[ IpescraBiieHue o
COXpaHeHUU MOMeEHTa
MMITYJ/IbCaA B L{@HTPaIbHBIX
M0JISIX

35

PerieHue 3aau

36

[PaboTa cusibl Ha MajsioM 4 Hal 1



KOHEUHOM IepeMelleHr .
[‘pacprueckoe
MpecTaBaeHre paboThl
CHJIbI. MOILHOCTD CUJIBI

37

KuHeTHueckasi SHeprus.
TeopemMa 006 M3MeHEHUH
KYHeTHYeCKOM SHepruv
MaTepya/ibHON TOUKH

38

[ToTeHI[MaNBHBIE U
HeroTeHLWa/IbHbIE CUJIbL.
[ToTeHLMaNbHAsA SHEePrusl.
[BTopast kocmuueckast
CKOPOCTh

39

[[peTbst KOCMUYECKast
CckopoCThb. CBs3b PabOTHI
HEerOTeHLMa/IbHbIX CUJT C
13MeHeHHeM MeXaHhueCKOn
BHEPIUU CUCTEMBI TeJl.
3aKOH COXpaHeHus
MeXaHUueCKOW SHepruu

40

Yipyrue u Heyripyrue
CTOJIKHOBEHUS. YpaBHeHUe
bepHynM /15 njeanbHOU
PKUJIKOCTH

41

KoHTposibHasi paboTa 1o
TeMe "3aKOHbI COXpPaHEHHUs
B MeXaHUKe"

42

Pa3BuTHe TIpe/iCTaB/IeHUl 0
MPUPO/ie TerIOThHI.
(OCHOBHBIE M10/I0’KEeHUS
MKT. Ouddysus.
[EpOyHOBCKOE JBUKEHHE

43

CTpoeHHe ra3000pa3HbIX,
PKAZIKUX Y TBEP/IbIX TeJl.
X apakrep ABMWXeHUS U
B3aMOZIeHCTBUST UaCTHI]
BellleCcTBa

44

[Macca u pasMmepbl MOJIEKYIT
aToMoB). KonruecTBo
BeliecTBa. [locTosiHHasA
ABOrazipo

45

[TemriepaTypa. TenioBoe
paBHOBecue. I1Ikana
[{enbcys

46

PerieHue 3aau

47

1 nea/nbHbBIN ra3. 'a3oBbie
BaKOHbI

48

YpaBHeHVe MeHzeneeBa-
KnanetipoHa. Perienue

Baziau




49

AOCosIOTHas TemMrieparypa.
3akoH /lasbTOHA

50

l13011poLieccsl B ueajibHOM
rase C IOCTOSTHHBbIM
KO/TMUe CTBOM BelljeCTBa

51

[‘paprueckoe
MpeCTaBIeHue
130TIPOLIeCCOB: M30TEpPMa,
30X0pa, u3obapa

52

(OcHoBHOe ypaBHeHre MKT

53

PernieHuve 3aau

54

CBs13b abOCOJTIOTHOM
TemriepaTypbl
TepMOANHAMUUe CKOU
CUCTEMBI CO CpefHeln
KIHeTHUe CKOM Hepruei
MOCTyTaTeTbHOr0
TerIOBOro JIBUKEeHUS eé
UaCTHIL]

55

O600611IeHE U
CHUCTeMaTU3aLysl 3HaHUM 10
reme "OcHoBbl MKT"

56

KoHTposibHast paboTa 1o
reme "OcHoBbl MKT"

57

TepMoprHaMuueckas
cricTeMa. 3a/laHre BHEIIIHUX
yciaoBu gy T/I cucteMmsl.
[BHelliH1e ¥ BHYTPEeHHME
napametpsl. Ilapamerpst T/]
CUCTEMBI KaK Cpe/iHHe
BHAUEHWS Be/IUUYMH,
OIUCHIBAIOLUX eé Ha
MUKDPOCKOITMYEeCKOM YPOBHe

58

HyneBoe Hauano
TepMOJVHAMUKU.
(CamMonpou3BO/IbHas
penakcanms T/l cucteMsl K
TerIOBOMY paBHOBeCHIO

59

[Mogenb nieansHOro rasa B
TepMOAVHAMUKe. YC/TOBUS
MPYMEHUMOCTH 3TOU

MO/ e/

60

YpaBHeHHe MeHe/eeBa-
[KarelipoHa 1 BbIpa>keHUe
11 BHyTPEHHE!N SHeprun

61

BripakeHue s
BHYTPEHHEUN 3Hepruv
0[JHOaTOMHOTI'0 H/lea/IbHOT0
rasa. Kasucraruueckuve u
HeCcTaTuyeCcKye IpoLecchbl




62

DriemeHTapHast paboTa B
TePMO/JTHAMHUKE.
BorurcieHre paboThI 110
rpacduky rpoijecca Ha p V-
nuarpaMme

63

Terornepejaua Kak crioco6
M3MeHEHUs] BHYTPEHHe!
bHepruu T/I cuctembl 6e3
CoBepIIeHHs PabOThI

64

[KoHBeKI1Ys,
TeI/IONPOBOLHOCTb,
M3/TyyeHre

65

[Ko/1iueCTBO TerIOThI.
Teri0éMKOCTS TeJia.
YnenbHas U MoJIsipHast
TerJIOéMKOCTH BellleCTBa.
YnenbHas Teriora CropaHus
TOI/IMBA

66

PacuéTt KommuecTBa TEIIOTHI
MpU Terviornepeaue

67

[TousaTre 06 agriabaTHOM
npotiecce. [TepBbiii 3aKOH
TepMOIHAMUKH

68

Ko/iueCTBO TerioThl U
paboTa Kak MepbI
13MeHeHUs] BHYTPeHHel
pHepruu T/l cuctemMsl

69

BTopotii 3aKoH
TepMOAVHAMUKH [IIsI
PaBHOBECHBIX U
HepaBHOBECHBIX MPOLIeCCOB.
HeoOpaTtuMoCTh
MPUPO/HBIX MTPOI[ECCOB

70

[TpUHLMITBI 1eHiCTBUS
reru10BbIX MatyH. KITT

71

[IMakcuMa/ibHOe 3HaueHue
KI1/J. [ukn KapHo

72

PerieHue 3aau

73

(DKO/I0rnuecKre acreKThbl
1ICTI0/Tb30BAHUS TeTJIOBBIX
nBuraresieii. TersioBoe
Barpsis3HeHUe OKpY Karollen
Cpefibl

74

PertieHue 3aau

75

O6001TIeHTE 1
CHICTeMaTHh3alvsl 3HaHHU T10
reme "TepMozuHaMuKa.
[[eri/10BBIE MalIWHBI"

76

KoHTposibHast paboTa 1o
reMme "TepmMogrHaMUKa.




TeryioBBIe MaIMHBL"

77

[Tapoobpa3oBaHue 1
KOHZeHcauus. Vicriapenue u
KuTieHVe. Y/ienbHas TerjioTa
rmapoobpa3oBaHuUs

78

HacrbimeHHbie u
HeHaChILLIEHHbIE Taphbl.
[KauecTBeHHas 3aBUCHMOCTh
MIOTHOCTH U [iaB/IeHUsI
HaCBIIEHHOT'O T1apa OT
TemMreparypsbl, UX
He3aBUCUMOCTL OT 00BEMa
HACBILLIEHHOT'0 Tapa.
3aBHCUMOCTD TeMIepaTyphbl
KUTIeHYsI OT JlaB/IeHUs B
DPKHJTKOCTH

79

B/1a)KHOCTB BO3yXa.
AGCOJTIOTHAS U
OTHOCHUTe/IbHAs BIIaXKHOCTh

80

PertieHuie 3amau

81

IBEépAOE TeJto.
Kpucrannnyeckve u
amMop(dHbIe Terna.
AHH30TpPOITHSI CBOMCTB
KPHUCTasJIOB

82

[InaBneHue U
KpUCTa/UIU3aLus. YeapHas
TerI0Ta MiaB/JAeHusl.
CyO6mumariyst

83

/lechopmariyivi TBEpAOTO
Tesa. PacTsokeHUe U cxaTue.
CaBur. Moaynb FOHra.
[Tpesen ynpyrux
necopMaruii

84

TeryioBoe pacivipeHue
PKUKOCTEN Y TBEPABIX TeJl.
AHrapMOHH3M TeIUIOBbIX
KO/1e0aHWI YaCTHI]
BellleCTBa

85

[TpeoOpa3oBaHue SHEPTUN B
ha30BBIX Mepexo/ax

86

YpaBHeHMe TerjioBoro
OaaHca

87

PerieHue 3amau

88

[ToBepXHOCTHOE HaTsKeHUe.
KarnvuisipHble siB/IeHUS.
/TaBnieHyve 1og,
ICKPHB/IEHHOM
[TOBEPXHOCTBIO KUAKOCTH.

@Dopmyia Jlamnaca




89

O60061TIeHYE 1
CHICTeMaTHh3alvsl 3HaHHU T10
Teme "ArperarHble
COCTOSIHMS BelljecTBa.
Da3oBble nepexozb”

90

[KoHTponkHast paboTa 1o
Teme "ArperarHble
COCTOSIHMS BelljecTBa.
Da3oBble nepexozb”

91

(D/1eKTpU3aLus Ten U eé
MPOSIB/IEHUS.
(OnekTpuueckuii 3apsia. [IBa
BH/a 3/IEKTPUAUE CKUX
BapsiioB. [IpOBOAHUKY,
MUS/IEKTPUKU U
MOTYTIPOBOHHKU

92

(OnemMeHTapHbIN
D/IeKTpUYeCKUM 3apsi,.
3aKOH COXpaHeHus
B/IEKTPUYECKOr0 3apsija

93

B3aumo/ielicTBUe 3apsiioB.
[ToueuHsble 3apsabl. 3aKOH
KynoHa

94

PertieHuie 3amau

95

DiekTpuueckoe mose. Ero
nelicTBUe Ha 3/IeKTprUUeCcKre

Bapsi/ibl

96

HanpskéHHOCTh
HJIEKTPUYECKOrO TOJIS.
[TpoOHbIi 3apsia. JIuHuu
HarpsyKEHHOCTU
H/IEKTPUYECKOT0 TOJIS.
OgHOpoAHOE
b/IEKTpAYECKOe 110J1e

97

[loTeHLMaNTBbHOCTD
B/IEKTPOCTaTUYeCKOro I0JIsl.
Pa3sHOCTb MOTEHLMAaIoB U
HarpspKeHue

98

[ToTeHLManbHAsA SHEepPrus
Bapsiia B
BJIEKTPOCTaTUyYe CKOM I1071€.
[loTeHIMan
DJIEKTPOCTAaTAYeCKOTO MOJISA

99

(CBsI3b HANPSDKEHHOCTH OIS
1 Pa3HOCTHU MOTEHLIUA/I0B
17151 3/1IeEKTPOCTAaTUUeCKOro
M0JIst

100

[ IprHLMN CyTIeprio3vuLum
H/IEKTPAYECKUX TOJIer

101

PertieHue 3aau




102

[Tosie ToueuHoro 3apsija.
[Tosile paBHOMEpPHO
BapsUKeHHOU cepbl

103

[Tosile paBHOMEpPHO
BapsDKeHHOTO TI0 00BEMY
[iapa. [Tosie paBHOMeEpHO
BapsDKeHHOU OeCKOHeuHOMH
[/10CKOCTH

104

[ IpoBOAHUKY B
H/IEKTPOCTAaTUUYECKOM T0JIe.
YcoBue paBHOBecus
BapsiZioB

105

/TN5/1eKTPUKU U
[OTyIPOBOHVKY B
B/IEKTPOCTATHYe CKOM I10J1e

106

[KoHzeHncarop.
(DJIEKTPOEMKOCTh
KOH/leHCaTopa.
(D/IeKTPOEMKOCTB TIJIOCKOTO
KOH/leHCaTopa

107

[TapasiesbHOE coeiuHeHUe
KOH/IEHCaTOPOB

108

[TocnemoBaTe/ibHOE
coelMHeHe KOH/IeHCaTOPOB

109

(OHeprus 3apsyKeHHOIo
KOHZ|eHcaTropa

110

PerieHue 3aau

111

[IB1>KeHUe 3apshKeHHOU
UaCTHUL[bI B O[HOPOJHOM
H/IeKTPUUeCKOM TIose

112

PerieHue 3aau

113

O600611IeHE U
CHUCTeMaTU3aLysl 3HaHUM 110
TeMe " DJIeKTpUYecKoe
rosie"

114

[KoHTponbHasi paboTa 1o
TeMe " DJIeKTpUYecKoe
rosie"

115

Custa ToKa. IToCcTOsTHHBIN
TOK. YCIIOBHS

CyLL[e CTBOBaHUS
[TOCTOSIHHOI'O
H/IEKTPAYECKOTO TOKa

116

[1cTOYHUKY TOKaA.
Hanpsokenue u 31C

117

3akoH OMa /151 yyacTKa
[[ern. DJIeKTpruyecKoe
COTIPOTHBIIEHHE

118

3aBUCHUMOCTD




COTPOTUBJIEHUSI
0ZTHOPOZHOT0 MPOBOJHUKA
0T ero AJIMHbI ¥ TUI0LaAu
[OTIePeYyHOro CeueHust

119

YnenbHOe corpoTuBiieHue
BelllecTBa. PelieHve 3aiau

120

[TocnemoBaresibHOE,
MmapasijieslbHOe, CMelllaHHOe
CoelMHEeHNe TTPOBOJHUKOB

121

[PacyéT pa3BeTB/IEHHBIX
H/IEKTPAYECKUX LIeTIeN.
[TpaBuna Kupxroda

122

PerieHue 3aau

123

PaGoTa 371eKTpUUeCKOro
TOKa. 3aKoH [Ikoymsa —
/TeH11a

124

PerieHue 3aau

125

[MOIIIHOCTB 3/1eKTPHUUECKOTO
Toka. TeruioBast MOLLJHOCTb,
BbI/le/isieMasi Ha pe3ucTope

126

PerieHue 3aau

127

(O/1C ¥ BHyTpeHHee
COMPOTUB/IEHUE UCTOYHUKA
TOKa

128

3akoH OMa /151 MO/THOU
3aMKHYTOM)
H/IEKTPAYECKOM Lenu

129

PerieHue 3amau

130

I1\/IOH_IHOCTIJ HCTOYHHKA TOKa

131

[KopoTkoe 3aMbIKaHue

132

KoHzieHcarop B Lienu
[10CTOSIHHOI'O TOKa

133

PerieHue 3aau

134

PerieHue 3a/1au o Teme
"[TocTOSTHHBIM
D/IEKTpHUYeCKUM TOK"

135

PerieHue 3aza4 1o teme
"[ToCTOSTHHBIN
H/IEKTPAYECKUM TOK"

136

PerieHue 3a/1au o Teme
"[TocTOSTHHBIM
D/IEKTpUYeCKUM TOK"

137

O6001TIeHTE 1
CHICTeMaTHU3alvsl 3HaHHUH T10
TeMe "IT0CTOSIHHBIN
D/IEKTpHUYeCKUM TOK"

138

KoHTposibHasi paboTa 1o
Teme "IloCTOSTHHBIN
H/IEKTPAYECKUM TOK"




139

(D/1eKTpuyeckKas
MPOBOJVUMOCTb Pa3/TMUHbIX
BeIlleCTB. DJIeKTpUUe CKUN
TOK B MeTasulax.
(CBepXnpoBOAMMOCTb

140

(OneKTpruueCcKUil TOK B
pacTBOpax U pacrjiaBax
HJIEKTPOJIUTOB. 3aKOHBI
Dapazies 151 3/1eKTPoJI3a

141

(OneKTpruueCcKUil TOK B
rasax. [1na3ma

142

(OneKTpruueCcKUil TOK B
BaKyyMme. BakyymHbIe
MpUOOPKI

143

(D1eKTpruUeCKU TOK B
MO/TyTIPOBOJAHUKAX

144

[To/1yrIpOBOAHUKOBBIE
MpUOOPKI

145

du3nuecKuii MPaKTUKYM 10
TeMe "V3MepeHue CUJIbI
TOKa W HalpsbKeHUs B LeTTH
[TOCTOSTHHOT'O TOKa TIpU
MOMOILLM aHAIOTOBBIX U
[TM(PPOBBIX MU3MEPUTETbHBIX
MprOOpoB" Win
"'3HaKOMCTBO C LIU(pOBOI
taboparopueti 1o GhU3MKe.
[ [primepsl M3MepeHust
(br3rueCcKUx BeJIMYUH MPU
[TOMOLLIA KOMITbIOTEPHBIX
aTUUKOB"

146

Du3rueCKuii MPaKTUKYM 110
reMe "V3yueHue
HEepaBHOMEPHOTO JIBH)KEHUS
C Lie/TbI0 Oorpe/iesieHust
MIHOBEHHOUW CKOPOCTU"

147

Du3rueCKU NPaKTUKYM M0
reMme "V3mepeHue
yCKOpeHUsI TIpU
MPSIMOJTMHETHOM

PaBHOY CKOPEHHOM
NBYKEHUU 110 HaKJIOHHOMN
[/I0CKOCTH'" MU
""IccnenoBaHue
3aBUCUMOCTH IIyTU OT
BpeMeHU TpU

PaBHOY CKOPEHHOM
IBYOKEHHN "

148

Du3MyeCcKui MPaKTUKyM 10

reMe "V3mepeHue




yCKOpeHUsT CBOOOZIHOTO
rnajsenvs” win "M3syueHue
BIDKEHUsI Tea,
OpoI1LIeHHOTO
COPU30HTA/IBHO"

149

Du3rueCcKuii MPaKTUKYM 110
reme "VI3yueHue JBUKeHUS
Tesla [0 OKPY>KHOCTH C
MOCTOSIHHOM 110 MOZYJTIO
CKOPOCTBIO" WA
"NccnenoBanue
3aBUCUMOCTH MepUoza
0OpaltieHrs1 KOHUUEeCKOTO
MasiTHUKA OT ero
[lapameTpoB"

150

Du3rueCKuii MPaKTUKYM 10
reMe "V3mepeHue
paBHO/eHCTBYIOIIeN CUJIbI
MpU IBIKEeHHUU OpycKa I1o
HAK/IOHHOM TMJIOCKOCTH" WU
"[IpoBepka runoressl 0
He3aBUCUMOCTU BpeMeHH!
BYKeHUsT OpyCKa 1o
HaK/IOHHOM TJIOCKOCTH Ha
BaZlaHHOe PACCTOSIHUE OT ero
Macchl"

151

du3nuecKuii MPaKTUKYM 10
reme "VccienoBaHue
BaBUCHMOCTH CUJT
yTIPYrOCTH, BO3HUKAIOIIUX B
Mpy>KWHEe U pe3MHOBOM
oOpasiie, OT UX
necopmaru” unm
'I3yueHue JBUKEeHUS
CUCTEeMBI TeJl, CBSI3aHHBIX
HUTBIO, TIEPEKUHYTOU uepe3
JTETKUi 6/10K"

152

Du3rueCKuil MPaKTUKYM 10
reMe "V3mepeHue
Ko3(pduieHTa TpeHus 110
Be/TMUNHE YIJIOBOTO
Ko3(pduieHTa
BaBucumocTtu FTp(N)" nm
"IccnenoBaHue JBYKEHUS
OpyCKa 1Mo HaK/IOHHOM
MIOCKOCTU C TIepeMEeHHbIM
KO3(PULIeHTOM TpeHus"
1 "V3ydyeHre IBUKeHUs
rpy3a Ha Bajly C TpeHueM"

153

Du3rueCKuii MPaKTUKYM 10
reMe "VcciemoBaHye




yC/IOBHUM PaBHOBECHUSI
TBEPAOro Teja, UMeroLLero
0Cb BpallleHUs" Wi
""KoHcTpyrpoBaHue
KPOHIUTEMHOB U PacyéT CUJI
yripyroctu' unu "M3yueHuve
yCTOMYMBOCTH TBEPAOTO
Tesia, UMeoLLlero II01a b
Or10pb!"

154

Du3rueCcKuil MPaKTUKYM 110
reme "VI3smMepeHue UMITy/IbCa
Tesia 1o TOpMO3HOMY TTyTH"
iy "V3MepeHye CUJIBI
TSATU, CKOPOCTU MOZe/In
B/IEKTPOMOOUIIS U
MOILIHOCTH CUJIbI TSATU'" WU
"CpaBHeHMe U3MeHeHUs
MMITy/IbCa TeJla C
MMITY/IbCOM CUJIBL" WU

' cciiefoBaHye COXpaHeHUs
MMITYJ/IbCA TIPU YIIPYTOM
B3aIMOZIEHCTBUH' TN
'V3MepeHre KUHeTHYeCKOU
BHEepryy Tesa 1o
TOPMO3HOMY ITyTH"

155

Du3rueCKuii MPaKTUKYM 110
reMe "V3yueHue
130TepMHUUEeCKOTO TpoLiecca
peKOMeH/I0BaHO
1CT1I0/Ib30BaHUe LI POBOH
jlaboparopuun)" UM
'I3yueHre ©30XOPHOTO
rporecca"” uny "M3yueHuve
306apHOTOo TIporjecca Uiu
"[IpoBepka ypaBHeHUs
COCTOSTHUSA"

156

Du3rueCKU NPaKTUKYM M0
Teme "VI3MepeHue yie/bHON
TeI/IOEMKOCTH" WU

' cciienoBanue nporiecca
OCTBhIBaHUS Bell[eCTBa" WU
""IccnenoBaHue
abaTHOTO Tporjecca”
1y "M3yyeHue
B3aMOCBSI3U SHEPTUU
Me>KMOJIEKYJIIPHOTO
B3aMOZIENCTBUS 1
TemMIiepaTypbl KUTIeHUs
PKUIKOCTen"

157

Du31UeCcKuii NPaKTUKYM 10

reMe "V3yueHue




3aKOHOMEPHOCTe!
MCTIapeHUsT XKUAKOCTel" uiu
'V3MepeHUe yaenbHON
TerI0ThI I/IaB/IeHUs baa"
u "Vi3yueHue CBOMCTB
HACBILLIEHHBIX T1apOB" WX
"I3MepeHue abCOTFOTHOM
B/IQ)KHOCTU BO3/yXa U
OLleHKa MaccChbl [1apoB B
romMeleHun". MismepeHue
KO3 puLieHTa
[TOBEPXHOCTHOI'O HAaTsKeHUsI

158

Du3rueCKUi NPaKTUKYM M0
reme "HabmroneHue
[peBpalleHus] SHePIUn
BapsUKEeHHOT0 KOHJieHcaTopa
B SHEPrUI0 U3JIyUYeHUs
CBeTOAHOAa" WUIH
"V3yueHue nIpoTeKaHUs
TOKa B LIeNH, CofieprKallieit
KOH/leHCaTop' Win
'PacnipeseneHrie pasHOCTH
MOTEHLIMA/IOB (HanpsDKeHs)
[pY 10C/1e,0BaTe/IbHOM
COeIMHeHUU
KOH/|eHCaTOPOB"

159

Du3rueCKUi NPaKTUKYM M0
reme "VccienoBaHue
CMELLIaHHOTO COelMHEeHNs
pe3UCTOPOB" WK
"V13mepeHue y[ie/IbHOro
COTPOTUBJIEHUS
[IPOBOJHUKOB" U/IU
""IccnenoBaHue
3aBMCHMOCTH CUJIbI TOKA OT
HarpsUKeHUs [1J151 JIaMIIbl
HaKa/TMBaHWs "

160

Du3rue CKuii MPaKTUKYM 110
Teme "HabGmromeHue
BIEKTPOJIM3a"" Win
'V13mepenue 3apsza
OJJHOBA/IEHTHOI'O MOHA" WU/IU
"NccnenoBanue
3aBUCHMOCTH
COTIPOTUBIIEHUS
TepMOpe3ucTopa OT
remreparypsl” wid "CHsaTue
BOJILT-aMIIePHOM
XapaKTepuCTUKU fuoza”

161

Pe3epBHBIl YPOK.

O6001TIeHTE 1




CHUCTeMaTU3aLysl 3HaHUM 110
reMme "KuHematuka"

Pe3epBHBIN yPOK.
O600611IeHE U
CHUCTeMaTU3aLysl 3HaHUM 110
reme "lnHamuka"

162

Pe3epBHBIN yPOK.
O60061IeHE U

163 [cucTtemaryr3anusi 3HaHUM 110
reMe "CTaTUKa TBEpOro
Tesa”

Pe3epBHbIl YPOK.
O6001TIeHE 1

164 [cucTeMaru3aliyisi 3HaHUM 110
Teme "3aKOHbI COXpaHeHUs
B MeXaHUKe"

Pe3epBHBIN yPOK.
O600611IeHE U
CHUCTeMaTU3aLysl 3HaHUM 110
reme "OCHOBBI
MOJIEKY/IIPHOKUHEeTUUe CKOM
Teopun”

165

Pe3epBHBIN yPOK.
O600611IeHE U

166 [cucTemarr3anusi 3HaHUM 110
reMme "TepmMogrHaMUKa.
TeryioBble MallIUHBL"

Pe3epBHBIl YPOK.
O6001TIeHE 1
CHiCTeMaTHU3alvsl 3HaHHUH T10
Teme "ArperarHble
COCTOSIHUS BellleCTBa.
Da3oBble nepexozb”

167

Pe3epBHbIl YPOK.
O6001TIeHE 1

168 [cucTemaru3aliyis 3HaHUM 110
TeMe " DJIeKTpUYecKoe
rosie"”

Pe3epBHBIN yPOK.
O600611IeHE U

169 [cuctemarur3anysi 3HaHUM 110
Teme "IloCTOSTHHBIN
B/IEKTPUYe CKMU TOK"

Pe3epBHbIl YPOK.
O6001TIeHE 1

170 [cucTeMaru3aLiyisi 3HaHUM 110
reme "TOKU B pa3/IMUHBIX
cpegax"

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170

16




11 KJIACC

KosimuecTBO yacos D/1eKTpOHHbIEe

No ena VDOKA [laTa [11(pOBLIE

/o yp Beero [(OHTPOIBHbIE  [[IPAKTHYECKHE |soyeapyg (GpasosaTenbHbie

paboThI paboThI DeCypChI
B3auMo/ieliCTBUe MOCTOSTHHBIX

| [MarHuTOB 1 NPOBO/HUKOB C 1
TOKOM. MarHurHoe moie.
['vrore3a Amnepa
BeKTOp MarHUTHOW MHAYKLWH.

) [TpuHLMT CyTieprno3uLyn 1
MarHUTHBIX Moj1eu. JInHUK
MarHUTHOW WHTyKLIAU

3 [MarauTHOe nosne NpoBOJHKKA 1
C ToKoM. OnbIT DpcTea

4 Cuna Amriepa, eé 1
HarpaB/ieHre ¥ MOAY/b

5 [|PemeHue 3ajiau 1
[I[prMeHeHMe 3aKkOHa AMriepa.

6 [DrekTpousMepUTesbHbIe 1
MpUOOPKI
Cuna JlopeHia, eé
HarpaB/eHe U MOZY/Ib.

7 |1BWKeHHe 3apsKeHHOU 1
UaCTULbl B O[HOPOJHOM
MarHUTHOM T10J1e

8 [Pemenue 3amau

9 [Pabora cunbl JIopeHiia

10 |Pemenue 3amau 1
[MaruuTHOe 1oJjie B BeljecTse.

11 |deppomMarHeTuky, rapa- u 1
MMamMarHeTUKU
(OCHOBHBIE CBOMCTBA

12 (beppOMarHeTHUKOB. 1
[ [priMeHeHue
(heppoMarHeTUKOB
PelieHyve 3a7iau Mo Teme

13 |, " 1

MaruutHoe noJie
PelieHyve 3a7iau Mo Teme
14 |, " 1
MaruutHoe noJie
fIB/1eHMe 371eKTPOMarHuTHOM

15 mupykumu. IToToK BeKTOpa 1
MarHUTHOW WHyKLIAU

16 POC uHayKUMHU 1

17 3aKOH 371eKTPOMarHUTHOM 1
MHAYKLMKU Dapazes

18 BrixpeBoe 5/1eKTpUueCcKoe 1

rosie. Toku @yko




19

O0C MHAYKLNWA B
[IBIDKYLLIMXCS [IPOBOJHUKAX

20

PerieHue 3aau

21

[IpaBusio JleHra

22

THyKTUBHOCTB. KaTyiika
MHAYKTUBHOCTH B L|eTy
[TOCTOSTHHOI'O TOKA

23

fIBneHue camonHaykuuu. IC
CaMOUHAYKLIUU

24

(OHeprusi MarHWUTHOTO TOJIst
KaTYLLKA C TOKOM.
(D/IeKTpPOMarHiTHOe moJjie

25

PerieHue 3aau

26

O600611IeHE U
CHUCTeMaTU3aLysl 3HaHUM 110
TeMe " OJIeKTPOJHaMUKA"

27

KoHTposibHast paboTa 1o Teme
" DneKTpoArHaMUKa"

28

KosebarebHasi cucrema.
CBOOOJHBIE KO/IeOaHMS.
["apMoHHYeCKHe KojieOaHusI

29

KriHemaTuueckoe 1
MMHaMHUeCKoe OMMrCcaHue
KOJ1e0aTe/TbHbIX JIBY)KEeHUM

30

(OHepreTrueckoe onucaHue.
BuiBO TMHaMHUeCKOro
OIMCaHUs TAPMOHUYECKUX
KonebaHul 13 UX
OHePreTUYeCKoro 1
KHEMaTHU4eCKOro OMUCaHus

31

AMriiTyza v ¢asza konebaHuit

32

[Teprion 1 yacToTa KoaebaHuUi.
[Teproz Masbix CBOOOHBIX
KosieOaHW MaTemMaThueCKoro
MasiTHUKA. [Tepros CBOOOAHBIX
KoriebaHUH MPY>KUHHOTO
MasiTHUKA

33

3aTyxaroIue KojeOaHusl.
BBIHYX/]eHHbIe KO/leOaHusI.
Pe3oHaHC

34

A BTOKO/IeOaHUS

35

PertieHue 3aau

36

Ypok-koH(pepeHLs
'MexaHuueckue KosebaHus B
MYy 3bIKa/IbHbIX MHCTpPYMeHTax"

37

O600611IeHE U
CHUCTeMaTU3aLysl 3HaHUM 110
reMe "MexaHHWueckue
KosteOaHus"




38

(DJIeKTPOMAarHUTHbIe
koeOanus. KosrebaTenbHbIN
KOHTYD

39

MDopmyna TomcoHa. CBs3b
AMIUIATY/IbI 3apsijia
KOH/leHCaTopa C aMILTUTYA0H
CHJTBI TOKA B KOsle0aTe/TbHOM
KOHTYpe

40

3aKOH COXpaHeHUs SHepruu B
11/1ea/lbHOM Kosebare/lbHOM
KOHTYpe

41

3aTyxatolye
H/IEKTPOMarHUTHbIE
KosieOaHus1. BeIHY)KIeHHbIe
H/IEKTPOMarHUTHbBIE KoyleOaHust

42

[TepemeHHBIN TOK. Pe3ucTop u
KOHZIeHCaTOop B 1[eTTH
repeMeHHOTO TOKa

43

[KaTy1ika UHIYKTUBHOCTHU B
[1ery IepeMeHHOro ToKa

44

3akoH Oma J151
D/IEKTPUYECKOM 1enu
repeMeHHOTO TOKa

45

[MoI[HOCTB TTepeMeHHOr0 TOKa.
AMITTUTYZIHOE U [IeNCTBYIOLIIee
BHaueHUe CUJIbI TOKA U
HarpspKeHUsT

46

[Pe30HaHC B 371eKTpUYeCKOU
[1ernu

47

PertieHuie 3amau

48

1 neanbHbIN TpaHChopMarop.
[ Ipor3BOACTBO, Mepejaya u
roTpebieHre 371eKTpryeCKO
OHePryuu

49

(OKO/IOrM4ecKre puCcKy rpu
[IPOU3BO/ICTBE
D/IeKTpo3Hepruu. Kynbrypa
1CI10/1b30BaHUs
B/IEKTPO3HEPIUU B
[MOBCeTHEBHOM >KHU3HU

50

PerieHue 3aau

51

PertieHue 3amau

52

O6001TIeHTE 1
CHICTeMaTHU3alvsl 3HaHHUH T10
Teme "DJIeKTpOMarHUTHbIe
KonebaHus"

53

eXaHWueCKre BOJIHBI.
apaKTepUCTUKH
eXaHUUeCKUX BOJIH




54

CBoiicTBa MeXaHUUECKUX BOJIH

55

3ByK. XapaKTepUCTUKH 3BYKa

56

l1H}pa3ByK U ynIbTPa3ByK.
[[TymoBOe 3arpsi3HeHue
OKpYy>KaroLel cpe/ibl

57

PertieHuie 3amau

58

(D/IeKTpPOMAarHUTHbIE BOJIHBI.
131yyeHue
H/IEKTPOMarHUTHBIX BOJIH

59

(OHEeprus 3/1eKTPOMarHUTHBIX
BosiH. CBOCTBA
B/IEKTPOMAarHUTHBIX BOJTH

60

[1IKaa 371eKTpOMarHUTHBIX
BOJTH. [[puMeHeHue
H/IEKTPOMAarHUTHBIX BOJIH B
TeXHUKE U OBITY

61

[IpUHLIMIIBI PaOCBS3U U
TeseBUeHNs. Paauonokanysi.
(D/IeKTpPOMarHuTHOe
Barpsis3HeHUe OKpY Karollen
Cpezibl

62

[KoHTpo/bHast paboTa 1o Teme
"KonebaHwst ¥ BOJTHBI"

63

CBeT. 3aKOH MPSIMOTMHEIHOTO
pacnpocTpaHeHus CBeTa

64

PernieHue 3aau Ha
MprYMeHeHre 3aKOHa
MPSIMOJTMHEHOTO
pacripocTpaHeHUs CBeTa

65

OTpakeHue cBeta. [Iockoe
Bepkano. Chepuueckoe
BepKasio

66

[ IpesiomsieHue cBeta.
AOCO/TIOTHBIM U
OTHOCHUTEILHBIN II0KA3aTe/Ib
rpesiomsieHust. [TonHoe
BHYTPEHHee OTpakeHUe.
[Tpese/bHBIN YTO/ OTHOTO
BHYTPEHHET0 OTPa’keHUst

67

PernieHue 3aau Ha
[IpUMeHeHHe 3aKOHOB
OTPa’KeHUS U TIPeJIOMJIEHUST
CBeTa

68

X0/ myueli B TIpU3Me.
JTucniepcus cBeta. C/I0)KHBIN
coctaB Oesioro ceera. LigeT

69

UInH3b1. DOKYCHOE pacCTosiHUe
1 OIITUYeCKasi CUjla JIMH3bI

70

[TocTpoeHue n300paKeHNI B




ITMH3aX U UX CUCTEMax.
YBemueHue TUH3LI

71

PeliieHye 3a/1au Ha
MOCTPOEeHHe N300payKeHHH,
MOTy4aeMbIX C TIOMOII[bIO JIUH3

72

['1a3 Kak orTuyeckasl cucremMa

73

Pernenue 3agau. I1pesensl
[PUMEHUMOCTU
reoMeTpuYeCKOW OMTHUKU

74

(CKOpPOCTb CBeTa U METO/bI ee
3MepeHust

75

/Tvcrniepcys cBeTa

76

l1HTepdepeHLys cBeTa

77

[KorepeHTHbIE NCTOUHHKH.
YcnoBust Hab/moeHust
MakCMYMOB ¥ MUHMYMOB

78

PernieHue 3aau

79

[TpumeHeHUe UHTepdepeHIur

80

[TidpakLys cBeTa

81

[IndpakLOHHAasT peliéTKa.
YcnoBue Hab/IOeHUS TTIaBHBIX
MaKCUMYMOB

82

PerieHye 3aau

83

[ToriepeuHOCTh CBETOBBIX
BOJH. [Tosisspy3anus ceeta

84

PertieHue 3amau

85

(CBeTOBbIE SIBJIEHUS B TIPUPOZE

86

O600611IeHE U
CHUCTeMaTU3aLysl 3HaHUM 110
reme "OnTuka"

87

KoHTposibHast paboTa 1o Teme
«OnTrka»

88

[‘paHMLIbI TPUMEHUMOCTH
K/TaCCUUeCKOW MeXaHHKH.
3aKOHBI 3/1eKTPOJVHAMUKU U
[PUHLIUIT OTHOCHUTE/IEHOCTH

89

[TocTynatel cieriuaabHOM
TEeOPUU OTHOCHUTETbHOCTH

90

[TpocTpaHCTBEHHO-BPEMEHHOU
HTepBas. [Ipeobpa3oBaHus
JlopeHua. YcioBue
MPUYMHHOCTHU.
(OTHOCUTE/IbBHOCTh
OZTHOBPEMEHHOCTH.
3ame/ieHre BpeMeH! U
COKpalleH’e JJIMHbI

91

(OHeprus U UMIYJ/IbC

pEHHTHBI/ICTCKOI;'I YdCTHLIBI




92

(CBsA3b MacChl C 3HEprueun u
MMITY/IbCOM pesIITUBUCTCKOU
HaCTULbl. JHEPrys NOKOsI

93

PaBHOBeCHOe TerIoBoe
3/TyyeHve

94

3aKOH cmeleHrs BrHa

95

['urioresa M. IlimaHka o
KBaHTaxX. POTOHBI

96

OHepruist U UMITy/IbC (POTOHA

97

Dotoaddekt. OnbiThl A. T.
(CtosieToBa. 3aKOHbI

boToaddexTa

98

YpaBHeHMe DWHILITeHHa A1
(hotoaddekxTa. "KpacHas
rpanuiia” ¢hotosddekra

99

[laBneHue cBeta. OnbiThl [1. H.
JTeOeneBa

100

BoHOBbIE CBOMCTBA YaCTHI]

101

Bonnsl ge bpoiins. nivHa
BOJIHBI e bpolins u pa3mepsl
00/1aCTH JIOKaTU3al[uu
IBIDKYILECST YaCTHLIBI

102

Kopny CKy/1IpHO-BOJIHOBOM
yansm

103

[TidpakLyis 3/1eKTPOHOB Ha
KpYCTasL1ax

104

Crietirika u3smepeHUil B
MUKpOMUpe. COOTHOLLIEHUST
HeornpeJeéHHOCTel
[eiizenbepra

105

PeiieHre rpaduuecKrx 3a/au

106

PellieHrie pacuéTHBIX 3a4au

107

KoHTposibHast paboTa 1o
remaM: "OcHoBel CTO",
'Koprty CKy/isipHO-BOJTHOBOU
nyanusm"”

108

(OnbITEI O MCCJIEIOBAHUIO
cTpoenust atoMa. [InanetapHas
Moziesib aToma Pesepdopaa

109

[TocTynatel Bopa

110

Brib! criekTpoB. CrieKTp
ypOBHel SHepPruu aToMa
BOZOpOZa

111

CrioHTaHHOe U BBIHY>KJEHHOE
113/Ty4eHHe CBeTa

112

JTazep

113

Hyk/i0HHas mozesib sapa
[eiizenbepra-lBaHeHKo. 3apsij




1 MacCOBOe UUCJIO AZipa.
130TOIBI. Pagi0aKTUBHOCTD

114

3aKOH paii0aKTUBHOIO
pacraza. CBoicTBa
MOHU3WPYIOLLIEr0 U3/Ty4YeHUsl.
BusiHe paAuoaKTHBHOCTH Ha
PKUBbIE OPTaHU3MBbI.
TosumeTpust

115

(OHeprusi CBsi3U HYKJIOHOB B
sipe. SlpepHble cuiibl. JedekT
Macchl sijpa. fepHbie
peakLuu. A1epHble peakTophbI.
[Tpo6sieMbI yTIpaB/sieMOro
TepPMOSIZIEPHOIO CHUHTe3a.
(OKO/I0ruUecKre acreKThbl
pa3BUTUS SIlepPHOM SHEPreTUKU

116

[MeTozp! peructpanyu u
1CCIIeJOBaHMS 31eMeHTapHbIX
uactul. dyHrameHTaIbHBIE
B3anMo/elicTBYsI. BaproHbI,
Me30HbI U JIETTTOHBI.
[IpesncraBiienue o
CrangapTHoM Mozenu. KBapk-
[JTFOOHHAs! MOJie/b aZlpOHOB

117

Du3uKa 3a rpejenamu
CtaHgapTHoM Mozieny. TémHast
MaTepusi U TEMHasi SHeprusl.
EAMHCTBO (pr3rueCcKoi
KapTUHBI MHUpa

118

(OTarnb! pa3BUTHS aCTPOHOMUM.
3HaueHue aCTPOHOMUU

119

[ [priMeHUMOCTb 3aKOHOB
(bu3uKH /17151 00BSICHEHUS
MPUPO/bI KOCMUYeCKUX
00BEKTOB. MeTozibI
ACTPOHOMHYE CKUX
iCC/IeIOBaHUIM

120

(CoBpemMeHHbIe ONTHYeCKHe
TeJleCKOMbI, paZjioTes1eCKOIIbI,
BHeaTMOC(epHast aCTPOHOMUSI

121

By 3Bé31H0TO Heba.
Co3Be3ausi, IpKUe 3BE3/bI,
M/IaHeThl, UX BUIUMOE
BIDKEHMEe

122

ConHeuHast cuctema. CosHIe.
Co/tHeYHast akTUBHOCTb.
l1cTouHuK 3Hepruu CosHLa U
BBE3T

123

3BE3/IbI, UX OCHOBHbIE
XapaKTepUCTUKU. [InarpamMmma




' CrieKTpasIbHbIN K/1acC —
CBETUMOCTB"

124

3Be3/1bl IJTaBHOM
ocCJie/JoBaTe/IbHOCTU

125

BHyTpeHHee CTpOeHUe 3BE3.
(CoBpemMeHHbIe Tpe/CTaB/IeHUs
0 MPOUCXOXKIEHUU U
bBO/IIOLMKY COJTHIIA 1 3BE3].
(OTarbl JKU3HUA 3BE3/]

126

[Mneunsiit [TyTh — Hallia
["ajlakTrKa. TUIIBI Ta/laKTHK.
UépHbie AbIpEI B ipax
ras1aKTUK

127

Bcenennas. Paciuunpenuve
BcenenHoii. 3akoH Xab6ma.
[Teopusi Bosb110TO B3pHIBa.
Pe/IMKTOBOE U3/TyueHue

128

[MacirabHasi CTpyKTypa
BceneHHoil. MeTaramakTHka

129

HepeitiéHaHbie TIPO06/IeMbI
ACTPOHOMUU

130

Du3rueCKuii MPaKTUKYM 10
reMe "VcciemoBaHye
MarHUTHOTO TI0JIsI TT0CTOSTHHBIX
MarHUTOB' WA
"'MiccneoBaHue CBOMCTB
(heppoMarHeTUKOB" UK
"MiccnenoBanue AeHCTBUS
MOCTOSTHHOTO MarHMTa Ha
PaMKy C TOKOM"

131

Du3rueCKUi NPaKTUKYM M0
TeMe "V3mMepeHue CUJIbI
Amriepa" nnu "M3yueHue
3aBUCUMOCTH CWIbI AMIiepa OT
(CU/IbI TOKA" WK
"Ornpe/iesieHlie MarHUTHOM
MH/YKLIUM HA OCHOBE
i3MepeHusi Cuiibl Amrepa”

132

Du3rueCKUi NPaKTUKYM M0
reme "VccienoBaHue SIBIeHUS
H/IEKTPOMarHUTHOM
MHAYKUUU' WU
'OnpeneneHre UHAYKLIUU
BUXPEBOI0 MarHUTHOTO T10/151"

133

Du3rueCKUi NPaKTUKYM M0
reme "VccienoBaHue SIBJIeHUS
camonHAyKiwn" nn "Coopka
MOZ|e/T! 3/1eKTPOMarHUTHOTO
reHeparopa"

134

Du31UeCcKuii NPaKTUKYM 10




reme "VI3smepeHue neproza
CBOOOIHBIX KOJIe0aHUI
HUTSIHOTO U MPY>KWUHHOTO
MasTHUKOB"

135

Du3nueCKUi MPaKTUKYM 10
Teme "IIpeoOpa3oBaHue
BHEPTUU B MIPY>KUHHOM
MasiTHHAKe"

136

Du3rueCKU NPaKTUKYM M0
reme "VccienoBaHue
[lepeMeHHOro TOKa yepe3
[10C/1ej0BaTeIbHO
COeJUHEHHbIe KOHZeHCaTop,
KaTYILKYy W Pe3UCTOpP" WUIn
"ViccieioBaHye paboThI
ICTOYHUKOB CBeTa B L€y
[lepeMeHHOro Toka"

137

Dr3ruecKuil MPaKTUKYM I10
Teme "VI3yueHue rapameTpoB
BBYKOBOW BO/THBI"

138

Du3rueCKUi NPaKTUKYM M0
reMe "VI3MepeHue roKasares
[pesIOMJIeHUs CTeKsIa" Uin
'TTosryueHyie n300pa’keHHUs B
CHCTeMe 13 IIJIOCKOTo 3epKaja
1 JTAH3bI"

139

Dur3ruecKuil MPaKTUKYM 10
reme "VccienoBaHue
BaBUCUMOCTH (POKYCHOTO
paCcCTOsTHUS OT BelllecTBa (Ha
NprUMepe XUJKUX JIMH3)" WU
'I3mepeHue (GOKYCHOTO
pacCTOSIHYSL pacCenBaroLUX
JTUH3"

140

Dur3ryecKuil MPaKTUKYM 10
reme "HabnroneHue
nrdpaky, UHTepQepeHLur
11 TI0/ISIpU3aLiiy cBeTa”

141

du3nuecKuii MPaKTUKYM 10
reMe "OrnpejesieHrie UMITyJIbCa
1 SHEPTUHU PeJIITUBUCTCKUX
yactul] (1o dotorpadusm
TPEKOB 3aps’KeHHBIX YaCTHI] B
MarHUTHOM T10Jie)"

142

Du3rueCKUi NPaKTUKYM M0
Teme "VI3MepeHHe MOCTOSIHHOM
[[1aHKa Ha OCHOBe
ccnenoBanus Goto3addekra”
1y "MccnenoBanue
3aBMCHMOCTH CHJIbI TOKA Yepes
CBETOAMO/, OT HarpsKeHus"




143

Du3ryeCKU NPaKTUKYM M0
reMe "VcciiefoBaHue CrieKTpa
paspe’KeHHOro aTOMapHOro
BOZIOPOZia U U3MepeHue
ocTosiHHOM Puabepra”

144

Du3rueCcKuii MPaKTUKYM 110
reMe "VcciemoBaHye
paiioaKTUBHOTO (POHA C
ICTI0/Ib30BaHUeM Jjo3umeTpa”
1A "M3ydyeHre moT/oeHUst
beTa-yacTuI] aTFOMHUHKEM"

145

Du3rueCcKuil MPaKTUKYM 110
reme "HaO/romeHus 3B631HOTO
Heba HeBOOPY)KEHHBIM T71a30M
C UCII0J/Ib30BaHHEM
KOMITBbIOTEPHBIX MPUIOYKEHUI
7151 oTIpe/ie/IeHUst TIOJI0XKeHUST
HebeCHbIX 00BEKTOB Ha
KOHKDETHYIO /1aTy: OCHOBHbIE
co3Be3 vt CeBepHOTo
[10/1yllIapys U IpKUe 3BE34b1"
iy "HabmogeHust B TesieCcKomn
UTyHbI, T/IaHEeT, TYMaHHOCTeH U
BBE3/THBIX CKOTIIEHUN"

146

O6001TIeHTE U
CrCTeMaTHh3al[|s 3HaHuK. Posib
(b13MKU U aCTPOHOMUU B
HOKOHOMUUECKOH,

TeXHOIOTMUEe CKOM,
COLTMA/TbHOM U 3THUEeCKOM
chepax fedaTenbHOCTU
ue/loBeKa

147

O6001TIeHE 1
crcTemMarr3alus 3HaHui. Poib
1 MeCTO (DU3UKHU U
ACTPOHOMUU B COBPEMEHHOM
HayYHOM KapTHUHe MUpa

148

O600611IeHE U
cvcTemMaru3alus 3HaHui. Posb
(bri31uecKoil TeOpUM B
(bopMUpoBaHUU
Mpe/CTaB/eHr 0 pr3nueCcKon
KapTHHEe MUPa, MeCTO
(hri3rueCcKol KapTHHBI MUpa B
0OI111eM PsIZTy COBPEMEHHBIX
eCTeCTBeHHO-HAYYHBIX
MpeCTaB/IeHU O MpUpoje

149

O600611IeHE U
CHUCTeMaTU3aLysl 3HaHUM 110
reMe "KuHemaruka"

150

O6001TIeHTE 1




CHUCTeMaTU3aLysl 3HaHUM 110
reMme "KuHematuka"

151

O60061TIeHTE 1
CHICTeMaTHh3alvsl 3HaHHU T10
reme " /JuHaMuka"

152

O600611IeHE U
CHUCTeMaTU3aLysl 3HaHUM 110
TeMe "CTaThKa TBepJoro tena"

153

O6001TIeHE 1
CHiCTeMaTH3alvsl 3HaHHU T10
TemMe "3aKOHbl COXpaHeHUsl B
MexaHuKe"

154

O6001TIeHTE U
CHICTeMaTHU3alvsl 3HaHHU T10
reMe "OCHOBBI MOJIEKY/ISIDHO-
KHeThueCKol Teopyun”

155

O6001TIeHE 1
CHICTeMaTHh3alvsl 3HaHHUH T10
reme "TepMozuHaMuKa.
[[eri/10BBIE MalIWHBI"

156

O6001TIeHTE U
CHICTeMaTHU3alvsl 3HaHHU T10
reMe "ArperatHble COCTOSIHUS
BelliecTBa. Pa3oBbie
repexozbl”

157

O600611IeHE U
CHUCTeMaTU3aLysl 3HaHUM 110
TeMe " DJieKTpruYecKoe rose"

158

O6001TIeHE 1
CHICTeMaTHU3alvsl 3HaHHU T10
TeMe "TToCTOSIHHBIN
D/IEKTpHUYeCKUM TOK"

159

O6001TIeHE 1
CHiCTeMaTHh3alvs 3HaHHU T10
reme "TOKU B pa3/IMUHBIX
cpegax"

160

O6001TIeHE 1
CHICTeMaTHh3alvsl 3HaHHU T10
reMe "MarHuTtHoe nose"

161

Pe3epBHBIN ypoK. O00011IeH1e
1 CUCTeMaTU3aLysl 3HaHUH 110
TeMe " DJIeKTpOMarHUTHast
MHAYKLMS"

162

Pe3epBHBIN ypoK. O00011IeH1e
1 CLICTeMaTH3al|ysl 3HaHUH I10
remMe "MexaHHUUeCKue
Ko/1e0aHus"

163

Pe3epBHBIN ypoK. O00011IeH1e
1 CHCTeMaTH3aliysl 3HaHUH 110

TeMe " DJIeKTPOMarHUTHbIE




Kos1eOaHus"

164

Pe3epBHBIN ypoK. O00011IeH1e
1 CUCTeMaTU3aLysl 3HaHUH 110
reMe "MexaHuyeckue U
DJIEKTPOMarHUTHBIE BOJIHbBI"

165

Pe3epBHBIN ypoK. O00011IeH1e
1 CHCTeMaTH3aliyst 3HaHUH 110
reMe "OnTuka"

166

Pe3epBHBIN ypok. O60011eH1e
1 CUCTeMAaTH3aLys 3HaHUH 110
reme "OcHoBbel CTO"

167

Pe3epBHBIN ypoK. O00011IeH1e
1 CUCTeMaTU3aLysl 3HaHUH 110
reMe "KoprycKy/sipHO-
BOJIHOBOM Ayaau3Mm"

168

Pe3epBHBIN ypoK. O00011IeH1e
1 CHCTeMaTH3ariyst 3HaHUH 110
reme "du3uKa atoma"

169

Pe3epBHBIN ypok. O60011eH1e
1 CiCTeMaTU3aLusi 3HaHUM 110
reMe "®uH3MKa aTOMHOIO fi/ipa
11 3/1IeMeHTapHbIX YacTuLl"

170

Pe3epBHBIN ypok. O60011eH1e
1 CHCTeMaTHU3aliysl 3HaHUM 110
TemMe " DJIeMeHTbI
acTpoU3KN"

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

170

16




[TPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIETATAM OCBOEHMS OCHOBHOM
OBPA30OBATEJIBHOI ITPOT'PAMMBEI10 KJITACC

Kop,
TIPOBEPSIEMOr0
pesysbTrara

10.1

I[TpoBepsieMbIe MPeAMETHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM 00pa3oBaTe/ibHOM
MPOrpaMMbI CpejHero o01ero oopa3oBaHust

/leMOHCTPUPOBaThL Ha MpUMepax posib U MecTo (PU3MKU B (POPMUPOBaHUH
COBpPEMEHHOW Hay4YHOM KapTHHbI MDA, B pa3BUTUH COBPEMEHHOU TeXHUKU U
TeXHOJIOTHH, B TIPAKTUUECKOU /leATe/IbHOCTH JFofiel

10.2

YUuTHIBaTh TPaHUL[bl TPUMEHeHHUsI U3yUeHHbIX (hr3UueCKUX Mojesiei:
MarepyasbHasl TOUKa, MHepLYaabHasl cucTeMa OTCuéta, abCcoIroTHO TBEp0e Terlo,
MZiea/lbHBIA ra3; MOZeId CTPOEHUSs Ta30B, )XKUIKOCTeH U TBEPABIX TeJl, TOUeUHBbIN
H/IEKTPUUECKUI 3apsi]| — NPU pellleHny (pr3uuecKUx 3ajau

10.3

Pacrio3HaBaTh u3nueckue siBieHus (POoLjecchl) U 0ObSCHATH MX Ha OCHOBE
3aKOHOB MeXaHHKU, MOJIEKY/ISIPHO-KMHETUUeCKON TeOpyUr CTPOeHUs BelllecTBa U
H/IEKTPOJUHAMYKN: PABHOMEPHOE U PABHOYCKOPEHHOe TMIPSIMOJ/IMHeHOoe
BIDKeHUe, CBOOOIHOe TajieHue TeJl, ABWKeHUe TI0 OKPYKHOCTH, WHepLus,
B3anMOzieiicTBHe TesT; Juddy3usi, GPOyHOBCKOe JBIKEHHE, CTPOEHHEe XKUKOCTeH
1 TBEP/IBIX Tes, U3MeHeHre 00béMa TeJl TIPY HarpeBaHUM (OXJIaXeHUN),
TerjioBOe paBHOBeCHe, HCIlapeHue, KOHZeHcalus, MaB/aeHne, KpUCTaaa3ariys,
KWTIeHYe, BIaKHOCTb BO3/1yXa, MOBBILLIEHHE [JaB/IeH!s ra3a Npy ero HarpeBaHuu B
BaKpbITOM COCY/le, CBsI3b MeX/ly IlapaMeTpaMu COCTOSTHUS ra3a B U30Mpolieccax;
H/IeKTpU3aLus TeJl, B3aMMO/|eHCTBUE 3apsi0B

10.4

OnKchIBaTH MEXaHUYECKOe JIBIDKEHUE, UCTIONb3Ys (pr3ruecKre BeTMUUHbI:
KOOpZAMHATA, My Th, IepeMellieHre, CKOPOCThb, YCKODeHHe, Macca Tea, CUja,
MMITYJTbC TeJla, KHHeTUUYeCKas SHeprusi, TIoTeHIMalbHask JHEPTHs, MeXaHuJeCcKast
paboTa, MexaH1ueCKasi MOIIIHOCTb; IPU OTMIMCAHUU MPABUJIbHO TPAKTOBAaTh
(bM31YeCKHiA CMBIC/T UCTIONb3YeMbIX BEIMUMH, X 0003HAUE€HUS U eIMHUIIBI,
HaXOAWUTh OPMYJIbI, CBSI3bIBalOIIIMeE JaHHYIO (PU3UUeCKYI0 BeJTMUMHY C APYTUMU
BeTMUMHAMU

10.5

OnuchIBaTh U3yUYeHHbIe Tel/IoBble CBOMCTBA Tesl U TeIJIOBbIe sSIBJIeHHs], UCII0/Tb3Ys
(br3nyeckuie BeJTMUMHBI: [laB/eHUe ra3a, Temreparypa, CpeJjHssi KUHeTHuecKast
DHEPrHsi Xa0TUUeCKOTo JIBWKeHHUsI MOJIeKYJI, Cpe/JHeKBaipaTUUHasi CKOPOCTh
MOJIEKYJT, KOJTMUECTBO TeTIOThI, BHYTPEeHHsIsl SHeprus, paboTa rasa, Ko3dhureHT
MOJIe3HOTO JIeNCTBYS TEIJIOBOTO JBUTATeJIst; PU OMMCAHWH MPABU/IbHO
TPaKTOBATh (Pri3UUeCKHii CMBIC/T UCTIO/b3YeMbIX BeJIMUHMH, MX 0003HAYeHUS 1

e TUHULIbI, HAXOAUTb (hOPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (PU3UUeCKYI0 BeJTMUKHY C
IPYTYMH BeTMYUHAM

10.6

OnuchIBaTh U3yUYeHHbIe 3/1eKTpUYeCKUe CBOKWCTBA BelljeCTBa U S/1eKTpruYecKye
sIB/IeHUS (TIPOLIeCChI), UCTI0Nb3YS (pr3ruecKre BeJTMUMHbIL: 3/IeKTpUUeCcKUi 3apsif,
h/IEKTPUYeCKOe I10J1e, HalpsDKEHHOCTD 110715, TTOTeHLMajl, Pa3HOCThb MOTeHL{1aJIO0B;
MpY ONMYCAHWY NIPaBUIbHO TPAKTOBAaTh (PM3MUYeCKUI CMBIC/ UCTIOIb3yeMbIX
Be/IMUMH, MX 0003HaUeHUs U eJUHULIbI; YKa3bIBaTh (POPMYJIbI, CBsI3bIBAIOLIIHE
aHHYI0 (PU3MUYEeCKYI0 BeJIMUMHY C JPYTMMH BeJTMUMHAMU

10.7

AHA/TM3UPOBATh (PM3MYeCKUe NIPOLeCChl U SIBIeHUs, UCIIOMb3Ys (PU3nUecKre
3aKOHBI U MTPUHLIUIILL: 3aKOH BCEMUPHOI0 Tarotenus, I, II u III 3akonsl Hel0TOHa,
BaKOH COXpaHeHUs] MexaHW4yeCKOU SHepruy, 3aKOH COXpPaHeHUs] UMITYJIbCa,
[IPUHLIUIT CYTIepIIO3ULIMU CUJT, IIPUHLIUIT paBHOIIPaBUs MHepLUa/IbHbIX CUCTEM
0TCYETa; MOJIEKY/IIPHO-KUHeTUYeCKYI0 TeOPUI0 CTPOEHHUs Bell|eCTBa, ra30Bble
3aKOHBI, CBSI3b CPejHEN KMHeTUUYeCKOW SHePryH TeIlJIOBOTO ABW)KEeHUS MOJIEKYII C
QDCOMIOTHOM TeMIiepaTypoi, MepBblii 3aKOH TePMOAMHAMUKH; 3aKOH COXpaHeHUs




HIIEKTPUUECKOTO 3apsi/ia, 3aKoH Ky/ioHa; Tpy 9TOM pa3inyaTh CJIOBECHYHO
(bOpMy/IMPOBKY 3aKOHA, er0 MaTeMaTU4eCKoe BhIPDKEHUE U YC/IOBUS (TPaHHULIbI,
061aCTH) IPUMEHUMOCTH

10.8

OOBSICHATHE OCHOBHBIE TPUHLIMITBI IeMCTBUS MAIlMH, TIPUOOPOB U TEXHUUE CKUX
yCTPOMCTB; pa3uyarh yCI0BUS UX 6€30MacHOr0 UCII0/Ib30BaHUS B TIOBCEHEBHOM
PKU3HU

10.9

BBIMO/THATE SKCTIEPUMEHTHI 110 MCC/IeI0BaHUIO (DHU3UUeCKUX SIBJIEHUH U
MPOLIECCOB C UCIO/Tb30BaHUEM MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH; IIPU 3TOM
(bopMynrpoBatk rpobiemMy (3a7jauy) ¥ TUIOTe3y yueOHOTro SKCIIepUMeHTa,
COOMpaTh yCTAaHOBKY U3 MPe/JI0KEHHOT0 000pyj0BaHusl, POBOAUTE OTIBIT U
(bopMyTMpOBaTh BLIBO/bI

10.10

Ocy1ecTBST TIPsSIMbIe U KOCBEeHHbIE U3MepeHHst Gr3ndeCcKUX BeJIMUWH; TIPU
BTOM BbIOHPATh ONMTUMAJIbHBIM CIIOCOO M3MEepPeHUs U UCTI0/Ib30BaTh U3BeCTHBIE
METO/IbI OL|€HKU MOrPelIHOCTel n3MepeHUi

10.11

lccieoBaTh 3aBUCUMOCTU MeXY (Pr3UYeCKUMU BelTMUMHAMU C
1ICTI0/Tb30BaHUEM TPSIMBbIX U3MEPeHWH; TIPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
(buKCUpOoBaTh pe3y/bTaThl MOJYYEeHHON 3aBUCMMOCTH (PM3MUeCKUX BeJTMUKH B
Buzie Tabnui] ¥ rpadyKoB, enaTh BBIBOJBI TI0 pe3y/IibTaTaM UCCIIel0BaHUs

10.12

Co6sroziaTh paBusia 6e30macHOTo Tpy/a MpH MPOBeJeHNH UCC/IeJOBaHUMA B
paMKax y4eOHOro 3KCIiepUMeHTa, YueOHO-HCC/Ie[0BaTeIbCKON U TIPOEKTHOMH
neATeIbHOCTU C UCTI0/Th30BaHUEM U3MEPUTENbHBIX YCTPOMCTB U J1abOpaTOPHOTO
0OOpymoBaHUs

10.13

PeriiaTh pacyéTHbIE 3a/1a4u C SIBHO 3a/IaHHOM (U3HUUeCKOol MO/ie/blo, UCTIOJb3YS
(br3ryeckuie 3aKOHBI M TIPUHLIMITBI; HA OCHOBe aHa/M3a yC/I0BUs 3alauu BbIOMpATh
(br3rueCKyt0 Mo/ieJb, BbIIESATh PU3nUeCcKre BeJTMUMHbI U (hOpMYy/ibl,
HeoOXoJuMble /ISl e€ pellieHus], TPOBOJUTb PACUYETHI U OL|eHUBATh PeajbHOCTh
MOTyueHHOTO 3HaueHus (hr31ueCKOM BeJTMUUHbI

10.14

PeliaTh KaueCTBeHHbIE 3a/]auk: BHICTPAUBATh JIOTHYeCKU HETIPOTHBOPEUHBYIO
[[eTI0YKY PacCy>K/IeHUI C OMOpOM Ha M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U
(br3uyecKkue siBJIeHUS

10.15

l1crionb30BaTh MpH pellieHrH yueOHBIX 3a7iau COBpeMeHHbIe HH(OpMAaLMOHHbIe
TeXHOJIOTMY JI/1S1 IOMCKA, CTPYKTYpUPOBaHUsl, UHTepIIpeTaLiy U IIpe/CTaBIeHus
yueOHOM 1 HayYHO-TIOMY/IIPHON MH(OPMAL|H, TIO/TyYeHHOW 13 Pa3/TUUHbBIX
MICTOYHUKOB; KDUTHUECKH aHa/IM3MPOBaTh N0y4aeMyr0 HH(OpMaLKio

10.16

[TpyBOAWTH MPHUMeEpPHI BK/IaZia POCCUHCKUX U 3apy0eKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHe HayKH, 0ObsICHEHNE MTPOLIeCCOB OKPY)KAloLiero MyUpa, B pa3BUTHE
TEeXHUKW U TEXHOJIOTUM

10.17

[MIcrionb30BaTh TeopeTHUeCKre 3HaHKS 110 (GHU3UKe B TIOBCeAHEBHOU >KU3HU TSI
0OecrieueHyst 6€30MaCHOCTY TIPU 00OpaIlieHuH ¢ MPUOOPaMU U TEXHUYe CKUMHU
yCTpPOIMCTBaMHU, /ISl COXpaHEeHHs 3710POBbsI U COOJTFOZIeHHsI HOPM 9KO0JIOTHUeCKOTO
MoBeeHUs B OKpYy»KatolLel cpejie

10.18

PaboTatk B rpyTire C BBITIOJTHEHHUEM Pa3/IMYHbIX COL[UA/IbHBIX POJIel,
M1aHUPOBATh pabOTY TPYMITBI, PalJMOHAIBLHO PACIIPe/ieNATh 0053aHHOCTU U
M1aHAPOBATh J1eATe/IbHOCTb B HECTAaHZAPTHBIX CUTYalUsX, a/IeKBaTHO OL|eHUBAThb
BK/Ta/] K&XX/[OTO U3 yUaCTHUKOB I'PYIIBI B PellieHre pacCMaTprUBaeMoi Tipo6sieMbl

11 KJIACC

Koz

[TpoBepsieMbie TIpeIMeTHBIE pe3y/IbTaThbl 0CBOEHHsI OCHOBHOM 00pa30BaTeIbHOM

MPOBEPSIeMOr0 TIPOrPaMMBbI CpPeZHeTo 001ero 00pa3oBaHUsI




pe3ysibTara

11.1

/TeMOHCTPUPOBATh Ha MpHUMepax poJib ¥ MeCTo (GU3UKU B OPMUPOBaHUU
COBpPEMEHHOW HayYHOM KapTUHbI MUPa, B Pa3BUTUH COBPEMEHHOU TeXHUKH U
TEeXHOJIOTHH, B IPAKTUUYECKOU [1eATe/IbHOCTH JTF0Jed, LIeJIOCTHOCTh U e[JUHCTBO
(bri3ryecKoil KapTUHbI MUPa

11.2

Y unTBIBaTh IpaHULIbI IPUMEHEeHUS 3yUeHHbIX (PH3UYeCcKUX MOZesieil: TOUeUHbIN
p/IEKTPUYeCKU 3apsijl, sifiepHast MoZie/Ib aToMa, HYKJ/IOHHasl MOZie/Ib aTOMHOTO s17pa
MpY pelleHrny pU3NUecKrX 3a/jau

11.3

Pacrio3HaBaTh pu3MUeCcKue siBIeHNs (TIPOLeCChl) M 0ObACHSITH UX Ha OCHOBE
BaKOHOB 3/IEKTPOIMHAMHUKHU U KBAHTOBOU (DM3UKHU: 3/IeKTpUUeCKasi POBOJUMOCTb,
TErIoBOe, CBeTOBOE, XMMHUU€eCKOe, MarHUTHOE IeHCTBUS TOKA, B3aUMO/IEHCTBHE
MarHUTOB, 37IEKTPOMAarHUTHAsT UHYKIHS, AeliCTBHe MarHUTHOTO TT0JIs1 Ha
MPOBOJJHUK C TOKOM M JIBVDKYIIUHCS 3apsi[], 1eKTPOMarHUTHbBIE Kojie0aHUs 1
BOJTHBI, TIPSIMOJIMHEHOEe pacrpoCTpaHeHHe CBeTa, OTPa)kKeHHe, IpeioM/IeHue,
MHTephepeHIys, JUPPaKIUS U TOJISIPU3alivs CBeTa, AUCTIEPCUs CBeTa,
(boToanektTpuueckuii 3pdekxT (hoTosddekT), cBeTOBOe JaBieHre, BOSHUKHOBEHUE
[TMHEeYaToOro CIieKTpa aToMa BOJJ0po/ia, eCTeCTBEHHAs! U UCKYCCTBEHHaAs!
PaJII0aKTUBHOCTh

11.4

OnuchIBaTh U3yUYeHHble CBOKCTBA BellleCTBa (3/1eKTpruuecKre, MarHUTHbIe,
OIITUUECKHe, S7IeKTPUUeCKYH0 POBOJUMOCTD Pas3/MuUHbIX Cpef)) U
5/IEKTPOMAarHUTHbIE sIB/IeHUs (IIPOLeCChI), UCIT0/Ib3ysl (pU3MYeCKUe BeJTMUNHBIL:
H/IeKTPUYeCKU 3apsifi, CUjla TOKa, 3/IeKTpUUecKoe HarpshkeHue, 3/1eKTpUuuecKoe
CONpOTHUB/IEHNE, Pa3HOCTb NoTeHLManoB, OJJC, pabora Toka, UHAYKLMS
MarHUTHOTO M0JIs1, cuia Amrepa, cuia JIopeHiia, UHYKTHUBHOCTb KaTyIIKH,
BHEPIUs 3/IEKTPUUECKOr0 M MarHUTHOTO T10J1el, IIepuof, ¥ YacToTa KosiebaHuii B
KosiebaTesTbHOM KOHTYPe, 3apsifi ¥ CUjla TOKa B TIPOLIeCCe rapMOHUYeCKUX
B/IEKTPOMarHUTHBIX KoslebaHui, (pOKyCHOe pacCTosiHUe U OINTHUecKast Ch/ia
TMH3bI; TIPU OMKMCAHUM NPABUIbHO TPAaKTOBaTh (PU3MUECKUI CMBIC UCIIO/Ib3yeMbIX
Be/IMUMH, X 0003HaUeHUs] U eJUHULIbI; YKa3blBaTb (POPMYJIbI, CBSI3bIBAIOLIIHE
TaHHY0 (P3MUeCKYI0 BeJIMUMHY C JPYTMMH BeJIMUMHAMU

11.5

OnuchIBaTh U3yUeHHbIe KBAHTOBBIE SIBJIEHHS U TPOLIECChI, UCTIO/B3Ys (rU3nuecKue
Be/TMUMHBI: CKOPOCTh 3/IEKTPOMAarHUTHBIX BOJTH, [/TMHA BOJIHBI U YaCTOTA CBETA,
QHeprysi U UMITY/bC OTOHA, TePUOo/ TI0Mypaciajia, SHeprusi CB3U aTOMHBIX sifiep;
MpY OMMCAHUU TIPAaBWIbHO TPAKTOBATh (hr31ueCKUM CMBIC/T UCTIOb3yeMbIX
BeJTMUMH, X 0003HauUeHUs U eIMHULIbI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBatOIIIe
MaHHYI0 (hH3UUeCKyI0 BeJTMUMHY C APYTUMU BeJTMUMHAMU, BBIUMC/IATH 3HaUeHHe
(bri3rueCcKoil BeJIMUKHBI

11.6

AHanU3UPOBaTh (pr3ruecKue MpoLeCChl U SIB/IeHUs, UCTIONb3Ys hu3nuecKre
3aKOHBI Y TIPUHLIUTIBL: 3aKOH OMa, 3aKOHBI 10C/IefloBaTe/IbHOTO 1 TIapasljie/IbHOro
coeTHeHUs TIPOBOJHUKOB, 3aKOH Ixoysisi — JIeHlla, 3aKOH 371eKTPOMarHUTHOM
MH/TYKIUY, 3aKOH TIPSIMOJTMHEHOTO pacripoOCTpaHeHus CBeTa, 3aKOHbI OTPayKeHUs
CBeTa, 3aKOHKI MPeJIOMJIeHNs CBeTa, ypaBHeHUe DUHIITelHa Jjis poTosddekra,
3aKOH COXpaHeHUs SHePruH, 3aKOH COXpaHeHHsl UMITY/TbCa, 3aKOH COXpaHeHHst
H/IEKTPUYECKOTO 3apsi/ia, 3aKOH COXpaHeHWst MaCCOBOTO YMC/Ia, OCTynaThl bopa,
BaKOH PaZIM0aKTUBHOTO pacriajia; MpU 3TOM pa3/nyarh CJIOBeCHYH0 (JOPMYIUPOBKY
BaKOHA, €0 MaTeMaTHUeCKOe BhIPa’KeHHe U YCI0BUS (TpaHUIIbI, 00/1aCTH)
MPUMEHUMOCTH

11.7

OHPEAEJ'IHTL HalipaB/iIeHHWE€ BEKTOPA MHAYKIIMHW MAalrHUTHOTI'O I10JId ITPOBOAHWKA C
[TOKOM, CHJIBI AMHepa N CHJIBI HOPEHLI&

11.8

CTPOUTH U OMHCHIBaTh U300pa’keHue, Co3/jaBaeMoe IJIOCKHUM 3epKasioM, TOHKOH




TH3011

11.9

BBIMOHATE KCIIEPUMEHTHI TI0 UCCIEA0BAHUIO (PU3UUeCKUX SIBJIEHUH U MPOLIeCCOB
C CTI0/Th30BaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH; TP 3TOM (hOpPMY/TMPOBaTh
rpobsiemMy (3afjauy) ¥ rUIoTe3y yueOHOro 3KCIiepuMeHTa, COOUpaTh YCTaHOBKY U3
Mpe/JIoKEHHOTO 000PY10BaHUS, TIPOBOJUTD OMBIT U ()OPMY/TUPOBAThH BHIBO/IbI

11.10

Ocy11ecTBAT TIPsSIMbIe ¥ KOCBEHHbIE M3MepeHHs (r3uueCKUX BeJTUUKH; TPU
BTOM BbIOHMPATh ONMTUMAIbHBIM CIIOCOO M3MEPeHUs U UCTI0/b30BaTh U3BECTHBIE
MeTO/IbI OLIeHKU MOrPelIHOCTel h3MepeHU

11.11

iccieoBaTh 3aBUCUMOCTH (P3UUECKUX BeJTMUMH C UCII0/Ib30BaHHUEM MPSIMBIX
3MepeHUIt; IPU TOM KOHCTPYUPOBaTh YCTaHOBKY, (DMKCUPOBATh pe3y/bTaThl
MOTyueHHOU 3aBUCUMOCTH (hpri3UeCKHX BeJIMUMH B BU7le TaOJHL ¥ rpaMKOB,
Nes1aTh BbIBOZbI IO pe3yJibTaTaM UCC/Ief0BaHUs

11.12

Co6urofiaTh paBusa 6e30MmacHOro Tpy/a MpH MPOBeJeHHUH UCC/IeJOBaHUN B
paMKax y4eOHOro 3KCIiepUMeHTa, YueOHO-HUCC/Ie[0BaTeIbCKOM U TIPOEKTHOH
nesTeTbHOCTU C MCII0/Tb30BaHUEM U3MEPHUTEe/IbHBIX YCTPOKCTB 1 1ab0paTOPHOTO
0OOpymoBaHus

11.13

PeliaTh pacyéTHbIe 3a/lauy C SIBHO 33/laHHOW (M3MUeCKO MOJie/TbI0, UCIO/b3Ys
(br3nyeckuie 3aKOHBI U TIPUHIIUITBI; HA OCHOBE aHa/u3a yCJI0BUs 3a[jaui BLIOKMpATh
(br3ruecKyro Mofesib, BblleATh (hr3nUecKre BeTMUMHbI U (OPMYIIbI,
HeoOXouMble [I71s1 eé pellleHus], MPOBOJUTh PACUETHI U OLeHUBATh PeabHOCTh
[OTyYeHHOT0 3HaueHus1 (pr3rUyeCcKO Be/TMUMHbI

11.14

PeliaTh KaueCTBeHHbIE 33/]aul: BbICTPAUBATh JIOTHUYeCKU HETIPOTHBOPEUHBYIO
[[ETI0YKY PacCy>K/IeHUH C OMOopOoi Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U
(br3rueckue siBJIeHUS

11.15

lcrionb30BaTh MPH pellieHrH yueOHBIX 3ajay COBPeMeHHbIe MH(OpMaLMOHHbIe
TeXHOJIOTUY JI/1S1 IOMCKA, CTPYKTYpUPOBaHUsl, UHTepIIpeTaLiy U IIpe/CcTaB/e s
yueOHOM 1 HayYHO-TIOMY/IIPHOM MH(OPMAL|H, TIO/TyYeHHOW W3 Pa3/TUUHbBIX
MICTOUHUKOB; KDUTHUUECKH aHa/IM3MPOBaTh N0y4aeMyr0 HH(OpMaLHIo

11.16

0OBSICHATD MPUHLUIBI AeHCTBUS MALLIVH, TPUOOPOB U TEXHUYECKUX yCTPOMCTB,;
pas3Muarh yCJI0BUS UX 6e30I1aCHOTO UCIO/Ib30BaHus B TIOBCEHEBHOM XKU3HU

11.17

[TpuBOAWTH MPHUMeEpPHI BK/IaZia POCCUHCKUX U 3apy0eKHbIX YUEHBIX-(DU3UKOB B
pa3BHTHe HAayKH, B 00bsiCHEHNe MTPOLIeCCOB OKPY’KakoIllero Mupa, B pa3BUTHe
TeXHUKU U TEXHOJIOTUM

11.18

[Icrionb30BaTh TeopeTHYeCKHe 3HAHUS 110 (GH3MKe B TIOBCEAHEBHOW >KU3HU |15l
0OecrieueHrst 6€30MacHOCTY TIPU 0OpallieHuH ¢ MPUOOPaMU U TEXHUYe CKUMU
yCTpPONCTBaMH, /ISl COXPaHeHHsI 37J0POBbsi U COOJTIOZIeHHsI HOPM 9KOJIOTYe CKOTO
MOoBeleHUs1 B OKpY»Katollel cpejie

11.19

PaboTatk B rpyTire ¢ BITIOJTHEHHEM pa3/IMYHbIX COLIMAbHBIX POJIeH, TJIaHUPOBaTh
paboTy rpyTIMbl, paLMOHATIBEHO pacrpeesisiTh 00S3aHHOCTH U T/IAHUPOBATh
NesiTe/IbHOCTh B HECTAHJAPTHBIX CUTYaLUsiX, aleKBaTHO OLleHUBaTh BK/Ia[
Ka>KZIOTO M3 YYaCTHUKOB TPYTITLI B PellieHre pacCMaTprUBaeMOoii pobieMbl




I[MTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHWA

10 KJTIACC
Kop,
paszen Kop mposepsiemoro [IpoBepsiemble 371eMeHTbI COZleprKaHUs
a 3/1IeMeHTa
OU3NKA 1 METOIbBI HAYUHOI'O ITO3HAHUA
Dui31Ka — HayKa 0 npupoze. HayuHble MeTOzbI [TO3HAHUS
1.1 OKpYy>Karoljero Mypa. Posb sKcriepumeHTa U TeOpuu B
Mpoljecce MO3HAHUS TIPUPO/Ibl. DKCIIEPUMEHT B (pU3MKe
1 ofielipoBaHye (pM3UUYeCKUX sIBeHUH U MPOLIeCCOB.
ayyHble rumnote3nl. Pr3nuecKre 3aKOHbI U TEOPUMU.
19 aHULbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpyHIMn
) ooTBeTCTBUS. Posib 1 MecTo Gu3UKU B OpMUPOBAHUU
OBpPEMEHHOW HayyHOW KapTUHbI MUpa, B IPaKTUYeCKOW
esiTe/IbHOCTH JIFOZleU
2 MEXAHUKA
HiHPar#HKITHEMATUKA
b 1.1 [Mexanuueckoe ABiKeHHe. OTHOCHTETBHOCTD
MexaHUueCcKoro JwkeHust. Cucrema orcuérta. Tpaekropus
[TepeMeliieHre, CKOPOCTH (CpeJHSsl CKOPOCTb, MTHOBEHHas!
b 1. CKOPOCTB) M YCKOPeHWe MaTepruaaTbHOU TOUKH, UX
[POEKL[MY Ha OCU CUCTeMbl KoOopAuHaT. CriokeHHUe
repeMeLeHUH U CI0)KeHHe CKOPOCTer
PaBHOMepHOEe 1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOe
b 1.3 nBroKeHye. ['padmKy 3aBUCUMOCTH KOOPZMHAT, CKOpOCTH,
yCKOpeHUs, IIyTU U NlepeMelljeHUs] MaTepUuabHONM TOUKU OT
BpeMeHU
2.1.4 (CBOOOHOE TIa/leHe. YCKOopeHre CBOOOAHOTO Ta/leHust
2.1 KpriBonuHelHOe BI>KeHHe. PaBHOMepHOe IBMKeHHe
b 1.5 MaTeRI/Iaanofzi TOUKHU 10 OKPY>KHOCTH. YTJI0Bast CKOPOCTb,
JIMHeliHas CKOpoCTh. ITepuog 1 yactora.
[[eHTpOCTpeMUTE/IBHOE YCKOPeHUe
b 1.6 TexHUYeCKUe yCTPOUCTBA: CIUAOMETP, ABW)KEHUE
CHaps/10B, LielHbIe U peMeHHble rlepefiauun
[TpakTyeckue paboTel. V3MepeHre MrHOBEHHOM
CKOpOCTH. VccnejoBaHre COOTHOLLIEHUSI MeXAY Iy TIMH,
MPOV/IeHHBIMU TEJIOM 3a MOC/e/loBaTeIbHbIe paBHbIE
2.1.7 [IPOMe)KYyTKY BpeMeHH IPU PaBHOYCKOPEHHOM [IBUKEeHUU
C HAYa/IbLHOU CKOPOCTBIO, paBHOM HY/O. V3yueHne
IBVDKEHUS 11apUKa B BSI3KOM KUJKOCTHU. VI3yueHue
IBYDKEHUsI TeJla, OpPOIIeEHHOTO TOPU30HTAIbHO
i Par##IVTHAMUKA
b5 1 [TpuHLMN oTHOCHUTe/TbHOCTHU ["anmunest. [lepBoiii 3aKOH
HeroToHa. HepLaibHble CUCTEMbI OTCUéTa
2.2 2.2.2 Macca Tesa. Cua. [IpUHIMIT CyTIePIIO3ULIAK CUJT
Bropoii 3akoH HbroTOHA /1711 MaTepraibHOM TOUKU B
2.2.3 MHepLuanbHOU cucteMme otcuéta (MCO). Tpetuit 3akoH
HeroTOHA 71719 MaTeprabHbIX TOYEK




3aKOH BCeMUPHOro TaroteHus. Cuia tsokecTu. [lepBas

2.2.4
KOCMUUeCKasi CKOpoCTb. Bec Tena

2.2.5 Cua yripyroctu. 3akoH ['yka
Cuna Tpenusi. Cyxoe TpeHue. Cria TPeHUS CKOJIb)KeHUS U

2.2.6 cuia TpeHus 1okosi. KoadduimenT tTpenusi. Cuna
(COTIPOTHB/IEHUS TP IBKEHUU Tejla B )KUJKOCTH WU raze

b 27 HO“CTyl'IaTeJIbHOE Y BpalljaTesibHOe IBIDKeHHe abCOoMOTHO
TBEPJOrO Tena

b o8 [MoMeHT CH/Tbl OTHOCUTE/IBHO 0CH BpallieHus. [1ieuo

o CW/IbI. YCJIOBUSI paBHOBecHs TBEpAoro tesna B MCO

b 29 TexHUUeCKUe YCTPOMCTBA: MOAIMITHUKY, [[BIKEHUe
MICKYCCTBEHHBIX CITyTHUKOB
[TpakTHueckue paboThl. M3yueHue ABUKeHHsT OpyCKa 10
HaK/IOHHOM TJIOCKOCTH TOZ, IeCTBUEM HeCKOIbKUX CHIIL.
l1ccnenoBaHyie 3aBUCHMOCTH CUJT YIIPYTOCTH,

2.2.10 BO3HUKAIOIUX B Ie()opMHUPYyeMOl TIPY>KHUHe U pe3MHOBOM

0Opasiie, OT BeJIMUMHEI UX fAedopmaryu. VccienoBanue
yCJIOBUI paBHOBeCHS TBEPJOTO Tesa, UMEIOIEero 0Ch
BpallleHus

H#HPar###3AKOHBI COXPAHEHIA B MEXAHUKE

I/IMHYJ'ILC MaTEpHaJ'ILHOﬁ TOYKH, CUCTE€MBI MaTe€pHUa/IbHbIX

p-3:1 Touek. VIMITy/IbC CUJIBI ¥ M3MEeHeHUe UMITy/IbCa Tena
b 3.0 3akoH coxpaHeHus umiyssca B ICO. PeakTuBHOE
BIDKEHUE
2.3.3 PaboTa cubI
2.3.4 [MoIHOCTB CHJTBI
b 35 KI/IHETI/IquKaiI 5Heprus MarepuaabHOU TOUKU. Teopemao
K{HeTHYeCKOM SHepruu
[ToreHimanbHas 3Heprus. IloTeHManbHas s3Heprus
23 2.3.6 yrpyro Ae(opMHUPOBaHHOM MPY>KUHBI. [ToTeHIIMa/IbHAs
DHEprUs TeJla BO/IM3K MOBEPXHOCTU 3eMITH
[ToTeHLManbHbIE U HEMOTeHLMabHble CUJbl. CBSI3b
b 3.7 paboThI HEMOTeHLa/IbHbIX CUJI C M3MEeHeHHeM
o MexXaHHWUYeCKOW SHepruyd CUCTEMBI Tesl. 3aKOH COXpaHeHUsI
MeXaHu4yeCKON SHepruu
2.3.8 Yripyrvie v Heyrpyrue CTOJIKHOBEeHUSI
b 3.9 TexHnueckue YCTpPﬁCTBaZ [BYDKEHMe pakeT, BOJOMET,
KoTiep, MPY>XUHHbIN TUCTOJIeT
[TpakTryeckue paboTel. V3yueHre CBSI3U CKOPOCTeH Tes
2.3.10 MpY HEYTIPYToM yzape. ViccieqoBaHue CB3M pabOThI CHITBI
C U3MeHeHNeM MeXaHUYeCKOW SHepruu Tesa
3 [MOJTEKYITAPHAA ®N3NKA U TEPMOAMHAMUKA
###Par###OCHOBBI MOJIEKYJISPHO-KMHETUUYECKOW TEOPUM
(OCHOBHBIE TOTIOKEHHSI MOJIEKY/ISIPHO-KUHETUYEe CKOU
31 3.1.1 reopuu. bpoyHOoBCKOe AABIIKEHHE. Iuddysus. Xapakrep
MBYDKEHHSI M B3aMMO/IeHICTBUS YaCTHL] BellleCTBa
1.2 Mogenu cTpoeHus ra3oB, XXUAKOCTeN U TBEPABIX TeJl U

0OBsICHEHME CBOMCTB Bell[eCTBa Ha OCHOBE 3THUX MoZesiei




3.1.3

Macca mosekys. Kommuectso Beljectsa. [locrosHHas
ABOTaZIPO

3.1.4

TersioBoe paBHOBecue. Temrieparypa u eé usMepeHue.
[[Tkasa Temneparyp Llenbcus

3.1.5

Mogesnb nieansHoro rasa. OCHOBHOe ypaBHeHUe
MOJIEKY/IIPHO-KMHeTUUe CKOM TeOpUU H/leaIbHOTO rasa

3.1.6

AGCOMIOTHAs TeMIlepaTypa Kak Mepa cpeiHeit
KYHETHYeCKOM Hepruy TelIOBOI0 [JBV)KEeHUS YaCTHUL]
rasa. llIkasna temrneparyp KenbBuHa

3.1.7

YpaBHeHue KianelipoHa — MeHzesieeBa. 3akoH [lanbToHa

3.1.8

["a30BbIe 3aKOHBI. M30MpOLIeCCHI B /1A IbHOM rase C
MOCTOSTHHBIM KOJTMUECTBOM BEII[eCTBA: U30Te€PMa, U30X0Pa,
300apa

3.1.9

TexHUYecKue yCTPONCTBA: TepMOMeTp, bapomeTp

3.1.10

[TpakTryeckue paboTel. MI3MepeHHe MacChl BO3yxa B
K/1acCHOW KoMHare. VcciefioBaHre 3aBUCUMOCTH MeXAY
[lapaMeTpamMy COCTOSIHUSA Pa3peKeHHOro rasa

3.2

OCHOBbBI TEPMOJIVIHAMU

KI

3.2.1

TepmoprHaMuueckast cuctema. BHyTpeHHsIs 3Heprus
TepMOJMHAMHUECKOM CUCTeMBI U CIIOCO0ObI eé U3MeHeHust

3.2.2

[KosmmuecTBO TeruioThl ¥ paboTa. BHyTpeHHsIst SHeprus
O0ZJHOAaTOMHOTI'0 M/lealbHOrO rasa

3.2.3

Byipl Teruionepesayn: TeIyIONPOBOAHOCTD, KOHBEKIINS,
31yueHue. TermoéMKOCTh Tena. Ye/ibHasi TEeM/I0EMKOCThb
BelllecTBa. PacyéT ko/mMuecTBa TeIOThl IPU
Terionepezaye

3.2.4

[TepBbIi1 3aKOH TepMOJMHAMUKU. [IpriMeHeHMe epBoro
3aKOHA TePMOJMHAMUKU K n3orpoueccaM. I'padrueckas
MHTepIpeTaLys paboTsl raza

3.2.5

TerioBble MalMHbL. [IpUHIMNBI 1eHCTBUS TEIIOBBIX
MarH. [Ipeobpa3oBaHus SHEPTHU B TEMJIOBLIX MallIMHAX.
KosdduieHT nosesHoro geticteus (ganee — KITI)
reryioBor MammHbl. [lvkn Kapao u ero KIT/I

3.2.6

Bropoii 3aKoH TepMoguHaMUKH. HeobpaTtumocThb
[IpPOLIeCCOB B npupoze. Teriossle JBUrarTesy.
OKosorryeckue pob/ieMbl TETIOHEPTeTUKU

3.2.7

TexHUYeCKUe yCTPOWCTBA: AIBUraTe/lb BHyTPEHHEro
CropaHusi, ObITOBOM XOJOAWTBHUK, KOHAULIMOHED

3.2.8

[TpakTyeckue paboTel. V3MepeHue yenbsHON
TeI/I0EMKOCTH

3.3

HiHPar###AT' PETATHBIE COCTOAHNA BEIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Tapoobpa3oBaHue 1 KOHJeHcarys. VicriapeHue 1
KUTIeHWe. Y/ielbHasi TeTyioTa napoobpa3oBaHusl.
3aBUCHUMOCTb TeMITepaTypbl KUTIEHUS OT JaBIeHUs

3.3.2

AGCOJTFOTHAsT ¥ OTHOCHUTe/bHAasi BIaKHOCTh BO3JyXa.
HackbIiieHHbIN T1ap

3.3.3

TBépaoe Teno. Kpucraninyeckre U aMmop@Hbie Tesa.
AHM30TPOMUS CBOMCTB KPUCTA/NIOB. JKuKMe KPUCTa/IIbI.
(CoBpeMeHHbIe MaTepraJibl




[11aBneHye ¥ KPUCTA/UTA3AIUS. Y/ebHasi TeryioTa

3.3.4
riaBneHusi. Cybnumariyst
3.3.5 YpaBHEHMe TeryioBoro OasaHca
TexHUUeCKUe yCTPOICTBA: TUTPOMETP U MCUXPOMETP,
336 Ka/IOpUMeTP, TeEXHOJIOTMU MOTyUeHHUs] COBPEMEHHbIX
MaTeprasioB, B TOM YMC/le HAaHOMaTepuasoB, 1
HaHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboThl. M3mMepeHre BIayKHOCTH BO3yXa
4 O/IEKTPOOUHAMUKA
i Par##H#OJIEKTPOCTATUKA
111 DnekTpusauys Tesl. NeKTpuUeCcKuit 3apsa. [1Ba Buja
B/IEKTPUYEeCKUX 3apsi/i0B
4.1.2 [ IpOBOAHUKH, JUIEKTPUKU U T0IyTIPOBOJAHUKYU
4.1.3 3aKOH COXpaHEeHUs! 3JIEKTPUYECKOT0 3apsizia
4.1.4 B3aumoznericTBue 3apsifioB. 3akoH KynoHa
DnekTpuyeckoe rose. HarnpsykéHHOCTD 3/1eKTpUUeCKOro
4.1.5 rosis. [Ipuniun cyneprio3unuu. JInHUM HaNpsHKEHHOCTU
BJIEKTPUYECKOT'0 10151
116 PaGoTa CusT 3/1eKTpOCTaTHUeCKOro mosist. IToTeHIyan.
4.1 Pa3HOCTH MOTEHI[MAI0B
117 [TpOBOAHUKY U JW3/IEKTPUKU B TTIOCTOSTHHOM
BJIEKTPUYEeCKOM 1oJ1e. JInuaneKkTpruyeckast IpOHULaeMOCThb
D1eKTpoéMKOoCTh. KoHzleHcaTop. D/1eKTpOEMKOCTh
4.1.8 [JI0CKOTO KOHZEHCATopa. DHepPrus 3apsikKeHHOT0
KOH/IeHCaTopa
TexHUUeCKUe yCTPOMCTBA: 37IeKTPOCKOII, 3/IeKTPOMETD,
1.9 B/IEKTPOCTaTUyeCcKas 3alluTa, 3a3eM/IeHre
o D/IEKTPOITPUO0OPOB, KOHZEHCATOP, KCePOKC, CTPYMHBIH
[PUHTEP
11,10 [TpakTrueckue paboThl. MI3mepeHye 3/1eKTPOEMKOCTH
KOH/IeHCaTopa
P ar###TI0CTOAHHBIN JIEKTPUUYECKINI TOK. TOKM B PA3JTMYHBIX
CPEJAX
101 YcioBUYs CyiiieCTBOBaHMS ITIOCTOSIHHOTO 3/1eKTPUUeCKOro
Toka. Victounrku Toka. Cuia Toka. ITocTosiHHBIN TOK
4.2.2 Haripsikenue. 3akoH OMa /151 yyacTKa Liernu
103 D/1eKTpUUeCcKoe CONPOTHBIIeHHe. Yie/IbHOe
COTIPOTUB/IEHUE BelllecTBa
Y [TocnenoBarenbHOe, Mapasie/ibHOe, CMeIIaHHOe
4.2 o coeZIMHeHNe MPOBOJHHUKOB
4.2.5 PaGoTa 3/1eKTpryeckoro Toka. 3akoH Jkoyss — JIeHria
4.2.6 [MoIIHOCTB 3/71eKTpHUUeCKOro ToKa
B/IeKTPOABWXKYLLast cuna (ganee — 31C) u BHyTpeHHee
4.2.7 COMPOTUB/IEHUEe UCTOYHHMKA TOKa. 3akoH Oma /1/1s1 TI0/THOM
3aMKHYTOW) 3/IeKTpAUeCKOM 1jenu. KopoTKoe 3aMbikaHUe
(D/1eKTpOHHas IPOBOAUMOCTD TBEP/bIX MeTasl/IoB.
4.2.8 3aBHCHUMOCTb CONPOTUB/IEHUSI MeTa/I/IOB OT TeMIlepaTypsbl.

(CBepXNpOBOAUMOCTh




DnekTpryecKrii TOK B BakyyMme. CBOWCTBA 3/1eKTPOHHBIX
Ty 4YKOB

4.2.9

[TonynpoBoaHyku. CoOCTBeHHAst U PUMeCHast
4.2.10 MMPOBOAMMOCTE MOTYTPOBOAHUKOB. CBOMCTBA p-Nn
nepexoza. I1o/1ynpoBOHUKOBbIE TPUOOPHI

D/1eKTprUYeCcKrii TOK B 3/1€KTPOIUTaX. DeKTPOIUTHYeCKast

4.2.11
nycconuarysi. JIeKTPO/H3

DnekTpuUecKui TOK B razax. CaMocCTosiTe/IbHbIN 1
4.2.12 HECaMOCTOSITe/IbHBIN pa3ps. Pa3nruHble TUMbI
CaMOCTOATEILHOTO pa3psaa. Monnus. [1nasma

TexHMUeCKHe YCTPOWMCTBA: aMIIepMeTp, BOJIBTMETD,
peoCTart, UCTOUHUKU TOKa, /1eKTPOHarpeBaTe/ibHbIe
4.2.13 MprOOPBI, 1eKTPOOCBETUTE TbHBIE TIPUOOPHI, TEPMOMETP
(COTIPOTHBIIEHNS], BAKYYMHBIN [JU0[], TEDMHUCTODPHI U
(hoTOpEe3UCTOPHI, MTOMTYTIPOBOAHUKOBBIN MO/, ra/bBaHHUKA

[TpakTrueckue paboThl. M3yueHre cMeIllaHHOTO
COeIMHEeHUs pe3UCTOPOB.

13mepenre JIC WCTOYHMKA TOKA U €r0 BHYTPEHHET0
conporuBieHust. HabmropeHue 3/eKTponmsa

4.2.14

11 KITACC

Koz
pasgen Kopamnposepsiemoro snementa  [IpoBepsieMble 3/1eMeHThI COlepKaHUs
a

4 O/IEKTPOJVMHAMUKA

HHParHHMAT'HUTHOE IIOJIE. DJIEKTPOMAT'HUTHAA NHYKLIWA

[loCcTOSSHHBIE MarHUTHI. B3aHMO,ZLEI‘;ICTBI/Ie ITOCTOSAHHBIX
MAI'HUTOB

4.3.1

MaruuTHoe nose. BeKTop MarHUTHOM UHAYKLUH.
[TpyHLMIT CyTiepno3uLivy. JINHUKA MarHUTHOW UHAYKLUHU.
[KapTyHa TMHUM MarHUTHOW UHAYKIUU T10JIsI
MOCTOSIHHBIX MarHUTOB

4.3.2

MaruuTHOe 1oJsie NpOBOJHKKA C TOKOM. KapTrHa nmuHui
[OJIsi IVITMHHOTO MPSIMOTO TTPOBOHUKA U 3aMKHYTOTO
KOJIbLIEBOT'O TIPOBOJHUKA, KaTYLIKU C TOKOM. OIbIT
OpcTena. B3aMoeicTBIe MPOBOAHUKOB C TOKOM

4.3.3

4.3 4.3.4 Cuia AMriepa, eé MOAY/Ib U HallpaBJieHue

Cuiia JlopeHija, eé MOZy/ib M HaripaB/ieHue. [IBrkeHue
4.3.5 BapsUKEHHOM YaCTULIbI B OJ[HOPOAHOM MarHUTHOM T10JIe.
PaGoTa cuiel JlopeHria

4.3.6 fIB/IeHMe 371eKTPOMarHuTHOW MHAYKLIMU
1.3.7 [ToTOK BeKTOpa MarHUTHOW MHAYKLIUU
3.8 OC nHAYKUMU. 3aKOH 3/1eKTPOMarHMTHOW UHAYKLIUU

Dapanes

Brixpesoe sekrpruueckoe mnose. 34C WHAYKLUA B
4.3.9 [MPOBOJHUKE, JBVXKYIEMCS MOCTYTIaTe/IbHO B
OJHOPOZIHOM MarHUTHOM I10JIe

4.3.10 [TpaBuio JleHia




4.3.11

THAYKTUBHOCTB. IB/IeHne caMoMHAYKLuU. J1C
CAaMOUHYKLIUU

4.3.12

BHEPFI/IH MAarHHUTHOTIO ITOJIA KaTyIIKX C TOKOM

4.3.13

D/IeKTPOMarHMTHOE 10Jj1e

4.3.14

[TexHrueckue YCTpOﬁCTBaI IIOCTOSAHHbIE MAarHUTHhI,
BD/IEKTPOMAI'HUTEI, 3/IEKTPOABUI'aTE/Ib, YCKOPUTEIN
PD/IEMEHTAPHBIX YaCTHWL, MHAYKLIKMOHHAA I1eUb

4.3.15

[TpakTHueckuie paboThl. M3yueHHe MarHUTHOTO TIO/ISt
KaTyLLKU C TOKOM. VcciienoBaHue [1eCTBUS
[TOCTOSIHHOI'O MarHUTa Ha paMKy C TOKOM. VccnenoBaHve

IB/IeHNA SHeKTpOMaFHHTHOﬁ WHAYKINN

KOJIEBAHVA 1 BOJIHBI

5.1

HHPartHMEX AHNYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHast cuictema. CBOOOZHbBIE KO/TeOaHus.
[CapMoHnueckue konebanus. [Tepros, yacTora,
AMTUTATYZA 1 (ha3a KosiebaHui

5.1.2

[1py>KUHHBIN MasiTHUK. MaTreMaTrnyeCcKUii MasiTHUK

5.1.3

YpaBHEHMe rapMOHUUEeCKUX KoJiebaHMii.
KuHeMarrueckoeu JUHaMUUeCKoe OnMcaHue
Koie0aTeTbHOTO JABVKEHUST

5.1.4

[TpeBpaliieHre SHEPrUM MPY rapMOHUYECKUX
Kosileb6aHMsIX. CBsI3b aMITIUTY/[bl KoslebaHU MCXOLHOM
Be/TMUMHBI C aMIUTATYjaM1 KosieOaHHii eé CKOPOCTH U
y CKOpeHUsI

5.1.5

[KonebatenbHbiid KOHTYP. CBOOOZHBIE
D/IeKTPOMarHUTHbIE KoyiebaHus B U/jealbHOM
KosiebaTesTbHOM KOHTYpe. AHAIOTHSI MEeXY
MeXaHUYeCKUMHU 1 37IeKTPOMarHUTHBIMU KOJieOaHUSIMHU.
Dopmyna TomcoHa

5.1.6

3aKOH COXPaHEHHs SHEPTUH B H/1€a/TbHOM
KosiebaTe/TbHOM KOHTYpe

5.1.7

BLIHYKIeHHbIe MexaHWueCKHe KoyieOanus. Pe3oHaHc.
Pe3oHaHCHas KprBasi. BEIHYKieHHbIe
D/IeKTPOMarHuTHbIe KosileOaHusl.

5.1.8

[TepemeHHbI TOK. CUHYCOM/IA/IbHBIN ITePeMeHHBIN TOK.

5.1.9

MOII[HOCTB TepeEMEeHHOr0 TOKa. AMIUTUTYAHOE U
eVCTBYIOIIlee 3HauUeHHe CUJTbI TOKA Y HalpsDKeHUst

5.1.10

TpaHcdopmatop. [Tpon3BoACTBO, Mepefaya U
MoTpeb/ieHre 3/IeKTPUYeCKON SHEPTHU. JKOIOTuYeCKUe
PUCKU MPU POU3BO/ICTBE 3/IEKTPUUECKOUN SHEPrHyH.
Ky/nibTypa MCIio/1b30BaHus 3/1eKTPO3HEepPryuy B
[MOBCeIHEBHOM XKHU3HU

5.1.11

TexHrnyeckue yCTpOMCTBa: celicMorpad, 3/1eKTpUuecKuit
BBOHOK, JINHUU 3/IeKTporepesiad

5.1.12

[TpakTrueckue pabotel. ViccienoBaHue 3aBUCMIMOCTH
Meprofia MasibIX KosiebaHui Tpy3a Ha HUTH OT JJIMHbI
HUTU 1 Macchl Tpy3a. VlccienoBaHue mepeMeHHOT0 TOKa
B L|eN1 U3 0C/1e/]0BaTe/IbHO COeJUHEHHBIX

KOH/IeHCaTopa, KaTyIIKX U Pe3ucTopa




5.2

HHPartHMEX AHNYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHnuecKre BOHbI, YCI0BUSI PaCpOCTPaHEHHSI.
[Teprion. CKOPOCTB pacripoCTpaHeHUs U JJIMHA BOJIHBL.
[ToriepeuHsble U NIPOAO/IbHBIE BOTHbI

0.2.2

Ht#Par#t# intepdepentyis 1 Audpakiys
MexaHUUeCKUX BOJTH

5.2.3

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTE 3ByKa. BbicoTa TOHa.
TeMOp 3ByKa

5.2.4

(J/IeKTPOMAarHUTHBIE BOJIHBL. YC/I0BUS U3/yUeHUs]
D/IEKTPOMarHUTHBIX BOJIH. B3avMHast opueHTanus
BeKTOpOB E, B 11 0 B 3/1eKTpOMarHuTHOM BOJIHE B
BaKyyMe

5.2.5

(CBOMCTBA 3/1EKTPOMarHUTHBIX BOJIH: OTPa’KeHUe,
npesoM/IeHHe, MoIsIpu3aLys, AUppaKys,
HTepepeHLyss. CKOPOCTh 3/1IeKTPOMarHUTHBIX BOJIH

5.2.6

[[Tkasia 3/1eKTPOMarHUTHBIX BOJIH. [IpuMeHeHune
D/IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[ IpyHLMIIBI paIMOCBSI3U U TesleBUAeHus. Paguonokanys.
(D/IeKTpOMarHMTHOE 3arpsi3HeHre OKpY>Karolel cpesibl

5.2.8

TexHUUYeCKHe YCTPOUCTBA: My3bIKa/lbHble UHCTPYMEHTBHI,
y/IbTPa3ByKOBas JUAarHOCTHKA B TEXHUKe U MeULIMHE,
paziap, paJiluONPUEMHHUK, Te/leBU30p, aHTeHHa, TeedoH,
CBY-meun

5.3

H#HPar##HOII TUKA

5.3.1

[TpsiMonMHelHOe pacripoCcTpaHeHue CBeTa B OJHOPOJHOU
cpene. JIlyu cBeta

5.3.2

OTpakeHue cBeTa. 3aKOHbI OTPayKeHUs CBeTa.
[TocTpoeHue n300pakeHUi B IJIOCKOM 3epKaJie

5.3.3

[IpesiomsieHre cBeTa. 3aKOHBI NPeJIOM/IEHUS CBeTa.
AGCOJTIOTHBIN TT0Ka3aTe/Tb TIPe/IOM/IeHHS

5.3.4

[ToniHOe BHyTpeHHee oTpaxkeHue. [IpefenbHbIN yromn
[OJTHOTO BHYTPEHHET0 OTPaKeHUsI

5.3.5

[Tucriepcus cBeta. ClIOXKHBIN cocTaB Oesioro cBeta. Liger

5.3.6

Cobupatolijiie ¥ paccerBaroLye JTUH3bL. TOHKast TMH3a.
DOKYyCHOe pacCTOsIHWe U ONTHUYecKast Chjla TOHKOM
H3bL. [TocTpoeHMe M300paXkeHHU B COOUpArOIUX 1
paccerBaroLMX JMH3ax. PopMysia TOHKOM JIMH3bI.
YBemueHue, JaBaeMoe JTMH30M

5.3.7

[Ipesesibl NpUMEHUMOCTHU FreOMeTpUUeCKOM ONTUKHU

5.3.8

[MuTepdepenius cBeta. KorepeHTHbIE UCTOUHUKHU.
YcnoBust HaO/MIOIeHUST MaKCUMYMOB U MUHUMYMOB B
MHTepGhepeHI[MOHHONM KapTHHe OT JByX CUH(a3HbIX
KOTepeHTHBIX UCTOUHUKOB

5.3.9

[Indpakuys ceeta. JudpakijoHHas peléTka. YC/ioB1e
HaO/TI0/IeHNsT TVIaBHBIX MAaKCUMYMOB TPH TIaIeHUH
MOHOXPOMaTUUeCKOro CBeTa Ha AU(pakLMOHHYIO
PeLETKY

5.3.10

[Tossipu3saiyis cBeta

5.3.11

TexHUUeCKHe yCTPOWCTBA: OUKH, JIyTIa, poToarmapar,




MPOEeKLIMOHHBIM anrnapaT, MUKPOCKOII, TeJIeCKOT],
BOJIOKOHHAS! ONTHKA, AU(paKL|MOHHAas pelléTKa,
[OJISIPOM]]

5.3.12

[TpakTrueckue paboThl. MI3mMepeHue TioKa3artesis
npesiomnenus. MiccnemoBanye CBOWCTB M300paXkeHHI B
mH3ax. HabmofeHue aucnepcuy cBeta

6 PDIIEMEHTHI CITEIITMAJIBHOW TEOPMM OTHOCUTEJIBHOCTU
[‘paHuULbl TPUMEHUMOCTH K/IaCCUUeCKON MeXaHUKHU.
61 [TocTynaTbl TEOPUU OTHOCUTEBHOCTH: MHBAPUAHTHOCTD
MO/y/1sl CKOPOCTH CBeTa B BaKyyMe, TIPUHLIUI
OTHOCUTEJIbHOCTH DUHILTeHHA
6.2 (OTHOCUTENBHOCTb OJHOBPEMEHHOCTH. 3aMe/ieHre
BpeMeHU U COKpalljeH!e [I/TUHbI
6.3 OHEeprusi ¥ UMITY/IbC CBOOOJHOM YaCTULIBI
6.4 CBs13b MaCChl C SHeprueli ¥ UMIYJ/ILCOM CBOOOIHOM
) JaCTHL[BI. DHEPTUs TTOKOsI CBOOOHOM YaCTULIBI
7 KBAHTOBASA ®U3UKA
7.1 HHPar###JIEMEHTHI KBAHTOBOW OIITUKN
11 doToHbI. Popmysna [11aHKa CBsA3U 3HepryuM (GOTOHA C ero
o UaCTOTOW. DHepPrusi U UMITYJIbC (DOTOHA
OTKpBITHE U UccaefoBaHue poTodddekra. OmnbiThl A.T.
/1.2 CtosieToBa. 3akoHbI oTo3ddekTa
713 YpaBHeHMe JiiHIUTeiHA 47151 poTo3ddekTa. «KpacHas
o rpaHuiia» ¢hoTto3ddexTa
7.1.4 [laBeHve ceeta. OnbiThl [1.H. JleGeneBa
7.1.5 X iMrueckoe JeliCTBHe CBeTa
1.6 TexHUUeCKUe yCTPOMCTBa: (PoTo3eMeHT, GOTO/JaTuuK,
o co/THeuHasi 6aTapest, CBeTOUOZ
7.2 CTPOEHUE ATOMA
Mogenb aroma TomcoHa. OnbiThl Pe3epdopaa o
7.2.1 1ICC/IeJOBaHUIO CTpOeHus aroMa. [1yiaHeTapHas Mozenb
aToMa
[Toctynatsl bopa. V3nyuenue u norsoijeHre (OTOHOB
79 [1pH [IePeXo/ie aToMa € O/HOTO YPOBHS! SHEPIiU Ha
npyroi. Bugel criekTpoB. CrieKTp YpOBHeN SHepruu
aTOoMa BOZlopoza
BonHoBbIe cBOMCTBa yacTul]. BosHbl e bporis.
7.2.3 KopriycKy/1ipHO-BO/THOBOM Jyanu3Mm. Judpakius
5/IEKTPOHOB Ha KpUCTaslIax
554 (CrIOHTaHHOE M BBIHY)K/|EHHO€ H3/lyueHue. YCTPONCTBO U
- MPUHIAIT PabOThI J1a3epa
or TexHUUeCKHUe YCTPOUCTBA: ClieKTpasbHbIM aHa/In3
CTeKTPOCKOM), JIa3ep, KBAHTOBbIN KOMITBIOTED
796 [TpakTrueckue pabotel. HabmogeHue MHeHUaTOro
CTIeKTpa
7.3 ATOMHOE AP0
731 MeTozibl HaO/TIOIEHUS U PETUCTPALUY 3/IeMEHTapHBIX

UaCTUL]




7.3.2

OTKpbITHE pafuoakTuBHOCTU. OmnbiThl Pe3epdopza no
Orpe/ie/IeHUI0 COCTaBa PaJJMOaKTUBHOIO U3/TyUeHHs.
CBoiicTBa anbda-, 6eTa-, raMMa-u3nyueHus. BivsiHue
PaIM0aKTUBHOCTH Ha >KHBble OpPraHK3Mbl

7.3.3

OTKpbITHE IPOTOHA U HeMTpoHa. Hyk/ioHHas Mozienb
sinpa [eiizenbepra — ViBaHeHko. 3apsif siipa. MaccoBoe
uurco sapa. M30Torbl

7.3.4

Anbda-pacriazi. SNeKTPOHHbBIN U MO3UTPOHHBIN GeTa-
pacriaz. ['amMma-u3nyuyeHve. 3akOH PaZjMOaKTUBHOTO
pacrazga

7.3.5

OHeprus CBsI3U HYKJIOHOB B sfipe. fAepHblie CUIIbL.
[lecdeKT Macchl sipa

7.3.6

fI1epHble peakiuu. [lesieHye U CUHTe3 sziep

7.3.7

S nepHbIit peakTop. TepmosiepHbIit cuHTe3. ITpobiemMbl 1
MepCIreKTUBLI siIePHOM SHePreTUKU. DKOJIorruuecKue
ACTIEKTHI s1/IepHOM YHEePTreTUKU

7.3.8

OnemeHTapHble YacTULbl. OTKPBITHE TTIO3UTPOHA.
(DyH/1aMeHTa/IbHble B3aUMO/1eiCTBUSI

7.3.9

TexHUYeCKUe yCTPOUCTBA: AO3UMETD, Kamepa BubcoHa,
i7IepHBIN peakTop, aToMHasi 6omba

7.3.10

[TpakTHueckue paboThl. MiccieqoBaHue TPEKOB UaCTHI]
110 TOTOBLIM (hoTOrpadusim)

O/IEMEHTBI ACTPO®U3NKU

6.1

By 38é31H0r0 HeOa. Co3Be3us, spKue 3BE3/bI,
[JIaHeThl, UX BUJAUMOE JABUKEeHe

8.2

ConHeuHast cuctema. [11aHeTbl 3eMHOM PyNMbL.
[InaHeThI-rUraHThl ¥ UX CITyTHHUKH, KapJTUKOBbIE
riaHeTbl. Masnble Tesia COTHEUHOU CUCTEMBI

8.3

CosnHiie, potocdepa u armocdepa. CostHeuHast
AKTUBHOCTh

8.4

1cTouHuK 3Hepryuy CosHLA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHbIE XapaKTePUCTUKU: Macca,
CBeTUMOCTb, paJjuycC, TeMIleparypa, UX B3auMOCBS3b.
/InarpaMMa «CrieKTpaabHbIM KJacC — CBETUMOCTb».
3BE3/1bI TTTaBHOM 10C/Ie/I0BAaTe/IbHOCTU. 3aBUCUMOCTh
«Macca — CBeTUMOCTb» [I7Is1 3BE3/1 IJIaBHOM
[10C/1e[j0BaTe/IbHOCTU

8.6

Hi#Par##H#BHyTpeHHee cTpoeHue 3B€3/. COBpeMeHHbIe
[peCTaB/JIeHUs O MPOUCXOXKAEeHHUU U 3BoJiroLMy CosiHLa
11 3BE3/]. DTarlbl )KU3HU 3BE3]]

8.7

Meunsbiii [TyTs — Hama ["asaktyka. CrivpanbHast
CTpPyKTypa ['anakTuku, pacripeseneHue 3Bé3f, rasa u
neutd. [losoxxenue v grkeHue CosHua B ['anakTuke.
[Tnockasi u cheprueckasi mofcUcTeMbl ['anakTUKU

8.8

[Turbl rasiakTyK. PagoranakTvku v KBa3apbl. YépHbie
NBIPBI B si/Ipax rajakThk

8.9

BcenenHas. Paciimpenue BeenenHoi. 3akoH Xa66ma.
PazberaHue rayjakTyK. Bo3pacTt u paguyc BeeneHHOM,

Teopust bosbiioro B3peiBa. Mozens «ropsiuent




BcenenHon». PenukToBOE u3nyueHue

8.10

MaciutabHasi cTpykrypa BeesenHoi. MeTaranakTHKa.

HeperéHHbie po61eMbl aCTPOHOMUU




ITPOBEPAEMBIE HA EI'D 110 ®N3VKE TPEBOBAHNA K PE3Y/IBTATAM OCBOEHHMA
OCHOBHOI OBPA3OBATEJIEHOM ITPOI'PAMMGBI CPEJHEI'O OBIIEI'O OFPA3OBAHNS

Kog
TIPOBEPSIEMOTO
TpeboBaHUs

ITpoBepsiemble TpeOOBaHMS K MTPEeJMETHBIM Pe3y/ibTaTaM OCBOEHHSI OCHOBHOM
0Opa3oBaTeIbHOM TIPOrpaMMbI CpeiHeTo 0011Iero o6pa3oBaHus

1

CchopMHUpPOBAHHOCTL YMEHHH pacrio3HaBaTh (PuU3nyeckue siBjieHus (IPOLecchl) U
OOBSICHSITH UX HAa OCHOBE M3yUeHHbIX 3aKOHOB

BrasieHrie OCHOBOIIO/IArarMMY (pHU3MdYeCKUMU TIOHATUSIMU U BeJIMUMHAMMU,
XxapaKTepH3yIOLMMU (PU3rUeCcKre IpoLecchl

(CchopMHPOBAaHHOCTb YMEHU IPUMEHSTh 3aKOHbI K/1aCCUUeCKO MeXaHUKH,
MOJIEKY/ISIPHON (PU3UKH Y TEPMOJMHAMUKHY, 371eKTPOIMHAMUKH, KBAHTOBOM
br3uKM Ay1s1 aHa/M3a U 00BSICHEHUS SIBJIEHU MUKPOMHPA, MaKPOMHPa U
Meramupa, pa3anyarb yYCI0BuUs (IpaHULbI, 06/1aCTH) TPUMEHUMOCTH
(br3rueCcKMX 3aKOHOB, TIOHMMaTh BCeOOI M XapakTep (pyHaMeHTaIbHbBIX
3aKOHOB Y OrPaHWYEHHOCTb MCI0/Ib30BaHUS UaCTHBIX 3aKOHOB; aHA/IM3UPOBATh
(br3muecKrie TIPOLIeCChl, UCTO/b3YsI OCHOBHBIE TIOJIOKEHUS], 3aKOHBI U
BaKOHOMEPHOCTH

CchopMHPOBaHHOCTb YMEHUSI pa3nuarh yCI0BUSl IPUMEHUMOCTH MOZesieit
(b13ueCKHX TeJl U MPOLIeCCOB (SIBJIEHUI)

(CchopMHPOBaHHOCTb YMEHUS pelllaTb PACYETHBIE 33/laui C SIBHO 3a/laHHOW 1
HessBHO 3a/laHHOW ()M3MYeCKOM MOJie/Ibl0: Ha OCHOBaHUM aHa/ln3a yC/I0BUs
BHIOMPATH (hr3MUeCKre MOJesTH, OTBevarole TpeboBaHUsIM 3a/iauu, TPUMEHSITh
(bopMy/ibl, 3aKOHBI, 3aKOHOMEPHOCTHU Y TIOCTY/1aThl (PU3NYECKHX TeOpUl TIpU
11CI10/1b30BaHUM MaTeMaTHueCKUX MeTOZ0B pelLleHus 3a/iad, TPOBOAWUTh PacuéThbl
Ha OCHOBAaHUM MMEIOLLMXCS JaHHbIX, aHAIM3UPOBaTh pe3y/bTaThl U
KOPPEKTUPOBATh METO/bI pellieHus C yUETOM I0J/IyUeHHbIX pe3y/IbTaToB

PeliaTh KaueCTBeHHbIe 3a/jauM, TpeOyrollyie MpUMeHeHus1 3HaHUN M3 pa3HbIX
pa3/iesioB LIKOJILHOTO Kypca (U3MKH, a TaK)Ke UHTerpaliuy 3HaHUM U3 JIPyrux
Mpe/IMeTOB eCTeCTBeHHOHAYYHOTO L[MKJ/Ia: BLICTPAUBATh JIOTHUECKYHO LIeTI0UKY
paccy>/leHU € ONOpoM Ha M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTHU U (pr3nuecKre
STBJIEHUST

BiazieHre 0CHOBHBIMU METO/IaMH HayuHOT'O MTO3HAHMsI, UCIT0/Ib3yeMbIMH B
(bu3MKe: MPOBOJUTH MPSIMbIE U KOCBEHHbIE U3MepeHHsT (PH3UUeCKUX BETUUMH,
BHIOKMPAst OTITUMA/bHBIN CIT0COO U3MEPEHUs U UCTIO/b3Ysl U3BeCTHbIE METO/IbI
OLIEHKH TOTPEIHOCTeH U3MepeHU, MPOBOJUThL UCC/Ie[j0BaHUE 3aBUCUMOCTEH
(br3rueCKUX BEJIMUMH C MCTI0/Ib30BaHUEM TIPSIMBIX U3MEPEHHH, 00BSICHATh
MOTyYeHHbIe Pe3y/IbTaThbl, UCIO/b3ys (PU3NUeCKHe TeOPHH, 3aKOHbI U TIOHATHS, U
1e1aTh BBIBO/IbI; COO/MIOATh TipaBu/ia 6e301acHOro TPy/a MpH MPOBeIeHUN
MCC/IeZJOBAHUH B PaMKaX y4eOHOTO 3KCIIepUMeHTa U yueOHO-HCC/Ie/[0BaTeIbCKON
eI Te/IbHOCTHU C UCTI0/Ib30BaHUEM ITU(POBBIX U3MEPUTE/IbHBIX YCTPOMCTB U
[TabopaTOpPHOTO 000PYAOBaHUS

CchopMHUpPOBAHHOCTb YMEHHU aHa/IM3UPOBATh U OLIEHWBaTh MOC/e/[CTBUS
OLITOBOM M MPOM3BO/ICTBEHHOM JiesiTe/TbHOCTH UesioBeKa, CBsi3aHHOM C

(br3rue CKMMH TIPOLIeCCaMU, C TIO3ULIMH 3KOJIOTHUeCKoM 6e30TacHOCTH;
Mpe/icTaBleHUI O paljOHa/IbHOM TIPHUPO/IOTI0/Ib30BaHUH, a TaK)Ke pa3yMHOM
MCTI0/Tb30BAaHUU JOCTKEHUM HayKU U TeXHOJIOTUM [1Jis [ja/IbHeNIero pa3BuTus
uesi0BeueCcKoro obiiecTsa

OBsiafieHre pa3nuYHbIMU criocobamu paboTsl ¢ nHpopMarLueil pu3rUeCcKoro

COAEP>KAHUA C NUCITOJ/Ib30BAHUEM COBPEMEHHBIX I/IH(bOpMaU"I/IOHHbIX TEXHOHOFHﬁ;




pa3BUTHE YMEHUM KPUTHUYEeCKOTO aHa/K3a 1 OLIeHKU JJOCTOBePHOCTH
roJsiyyaemMoi nH(opmaluu
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(CchopMHUPOBAHHOCTh YMEHH TIPUMEHSITh 0CHOBOIIO/Iararoliyie
ACTPOHOMHYeCKHe TIOHSATHS, TEOPUH U 3aKOHBI [IJIsl aHa/Iu3a U 00bsICHeHUsT
(br3rueCKUX MPOLeCCOoB, TPOMCXOJSAIINX Ha 3BE37aX, B 3BE3/IHLIX CUCTEMAX, B
Me>KralakTUUeCKOM cpejie; IBWKeH sl HebeCHBIX TeJl, IBOTIOLIUN 3BE3/ U

BcenenHoi

YUYEBHO-METONMYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VI YYEHUKA

METOANYECKUWE MATEPUAJIBI JIA YUUTEJIA

ON®POBBIE OBPA3SOBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

HoxkymeHT yTBepxKaeH npoctout DI pykoBoauTesnsi YupexxaeHust




