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INOACHUTEJ/IbHAA 3AIIMCKA

[IporpaMmmMa no ¢u3vMKe Ha ypOBHe cpejHero obigero ob6pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUHM U TPEOOBAHUM K pe3yJibTaTaM O0CBOEHUS
OCHOBHOHM 06pa3oBaTeJibHOW NporpaMMbl, npeactaBieHHbix B PT'OC COO, a
Takke ¢ y4étoM ¢eJlepaJbHONM paboyell nNporpaMMbl BOCIUTAHUA U
KoHuenuuu  mnpenojaBaHusi  ydyeb6Horo  mnpeamera  «Pusvka» B
obpa3oBaTesibHbIX opraHusanusax Poccuiickoin ®Pepepauuy, peanusyroliux
OCHOBHbIe 06pa3oBaTe/IbHbIe TPOTPAMMBI.

[lporpamma no ¢usuke omnpejenseT o006053aTeJbHOE IMpeAMeTHOe
CoZlep>KkaHUWe, yCTaHAaBJMBaeT pPEKOMEHJyeMyl  IMOCJe[0BaTeJbHOCTh
M3y4eHHUs TeM U pa3/iesioB y4eOHOro npeaMeTa C Y4ETOM MeXIpeAMEeTHbIX U
BHYTPUIIPEJMETHBIX CBsI3€M, JIOTHKU Y4eOHOro Impolecca, BO3PACTHBIX
ocobeHHOCTel obyyaromuxcs. [IporpaMmma no ¢pusuke Aa€T npeacTaBJeHUE O
1eJisIX, CoJlep:KaHuU, 001Iel cTpaTeruyu o6y4eHus, BOCIUTAHUS U Pa3BUTHUS
obyJarouiMxcs cpeAcTBaMu ydebHoro npegmeTta «Prusuka» Ha yriayoJaéHHOM
YPOBHE.

U3ydyeHue Kypca GU3UKHA  YIAYOJEHHOTO  YPOBHS  MO3BOJISIET
peasnn30BaTh 3aZlauuM NpodecCUOHAJbHOU OpUEeHTal UM, HalpaBJeHO Ha
COo3/laHMe YCJOBUM /i1 TpPOSBJIEHUST CBOUX MHTEJVIEKTYa/lbHbIX U
TBOPUYECKHX CIIOCOOHOCTEN KaXK/JbIM 00y4arolIMMCsl, KOTOpble HeOOXOAMMBbI
JJil TPOJOJDKEHUsI 00pa3oBaHUs B OpraHu3anuax NpodeccCuOHaJbHOTO
006pa30BaHUSA IO PA3JUYHBIM OGU3HUKO-TEXHUYECKHUM W HH)XEeHepPHBbIM
CelMaIbHOCTSIM.

B nporpamMme no ¢usuke omnpejessloTcs MJaHUPYeEMble pe3yJibTaThbl
OCBOEHHSl Kypca (U3MKHM Ha YpOBHE CpeaHero oo61ero o6pa30BaHUS:
JINYHOCTHbIE, MeTanpeJMeTHble, MpeJAMeTHble (Ha YrJyO0JIEHHOM YpOBHE).
Hay4yHo-MeTO0/J0/10THYEeCKON OCHOBOM /[iJisi pa3pabOTKU TpebOBaHUN K
JINYHOCTHBIM, MeTanpeaMeTHbIM 1 npeAMeTHbIM pe3yJibTaTaM
06y4aruiMxcsl, OCBOMBIIUX NporpamMmy mno ¢uU3HMKe Ha YpPOBHE CpeaHEro
obuiero o06pa3oBaHUSA Ha YIJIyOJIEHHOM YpOBHE, SIBJISIETCS CHCTEMHO-
JlesITeJIbHOCTHBIN MOAXO/I.

[Iporpamma no pusurke BKIOYAET:

MJIAaHUPYeMble pe3y/bTaThl OCBOEHHUS] Kypca PU3UKU Ha yrJyO6JEHHOM
YPOBHE, B TOM YHCJie IpeiIMeTHbIE Pe3yJIbTAThl 10 TOJIlaM 00yYeHUs;

coJiep>kaHue ydyeOHoro npeameTta «PrM3uKa» 1o rojamM ooyyeHus.

[IporpamMMa no ¢u3vKe HMeeT MPHUMEPHBIA XapaKTep U MOXKET ObIThb
MCII0JIb30BAHA YYUTEJNIMU OJU3UKU [IJIsT COCTABJIEHMS CBOUX pPabOYHX
IpOrpamMM.



[lporpamMa no ¢QuU3MKe He CKOBbIBAET TBOPYECKYI0 HWHUIUATUBY
y4uTesled U NpefoCTaBJseT BO3MOXHOCTU [JI peasr3aluu pas3/IMYHbIX
MeTOAMWYECKUX MOAX0/I0B K MpenojaBaHui0 GU3UKU Ha YIay06JEHHOM YPOBHE
IpU YCJ0BUU COXpaHEeHUs 0053aTe/IbHOM YaCTH COZepKaHUs Kypca.

du3nka Kak Hayka 0 HauboJsiee 0OIIMX 3aKOHAX MPUPO/Ibl, BbICTyNaAsA B
KayecTBe Y4eOHOro mpejMeTa B LIKOJIE, BHOCUT CYyIeCTBEHHBIM BKJaJ, B
CUCTeMy 3HaHUM 00 okpyxawumem wupe. lkoabHbIM Kypc (U3UKA -
CUCTEMOOOPA3yIIMN [AJisd eCTeCTBEHHO-HAy4YHbIX Y4eOHBbIX MpPeaMETOB,
MOCKOJIbKY (pU3NYeCKHe 3aKOHBI JiexXaT B OCHOBE IPOLECCOB U SIBJIEHUH,
M3y4yaeMbIX XMMHeEH, 6hosioruer, pusndyeckor reorpadprerd U aCTpOHOMHUEN.
Wcnosib30BaHWe M aKTUBHOE NPUMeHeHVEe QU3NYeCKUX 3HAHUU OIpesesnio
XapakTep U OypHOe pa3BUTHE pPa3HOOOpA3HbIX TEXHOJIOTUK B cdepe
SHEpPTreTHKH, TPaHCIOpPTa, OCBOEHUS KOCMOCa, TOJy4eHUsI HOBBIX
MaTepUaJIOB C 3aIlaHHbIMM CBOMCTBaMU. U3ydyeHne pHU3MKU BHOCUT OCHOBHOU
BKJIaJ4 B  (QOpPMHUpPOBaHUE  eCTECTBEHHO-HAayYHOM  KapTUHBI  MHpa
obyd4arouierocss, B GOpMHUpPOBaHHWE YMEHUW MNPHUMEHATb HAY4YHBIK METO[
NO3HAHUSA NP BbINOJHEHUU UMH YUEOHBIX UCCIeJOBAHUH.

B ocHOBY Kypca ¢U3HMKM Ha YpPOBHE CpeJiHEr0 00Ilero oo6pasoBaHUs
NOJIOXKEH PSAJ WUAeU, KOTOpPble MOKHO pacCMaTPUBaTh KaK MPUHLMIIbI €ro
IOCTPOEHUS.

Hoes yesnocmHocmu. B cOOTBETCTBUU C HEU KypC ABJISIETCS JIOTUYECKU
3aBepIIEHHbIM, OH COJeP>KUT MaTepuas U3 BCex pa3/ie/ioB (QPU3UKY,
BKJIOYAET KaK BONPOCHI KJIaCCUUYECKOM, TAK U COBpEMEHHON QU3UKH.

Hoes ceHepaauzayuu. B cooTBETCTBUHU C HEW MaTepHasl Kypca QU3UKHU
00beIMHEH BOKpPYr (QU3HWYECKUX TeopuHd. BeaymuMm B Kypce SBJAETCSA
bopMUpOBaHUE TNpeACTaBJEHHH O CTPYKTYPHbIX YPOBHSAX MaTEPUH,
BEIleCTBE U MoJIe.

Hoes 2ymaHumapusayuu. Eé peasii3auu npejrnoJaraeT
UCI0JIb30BaHWE T'YMAHUTAPHOrO NOTeHUHasa  (PU3UYECKOM  HAYKH,
OCMBICJIEHUE CBSI3W Pa3BUTUSA QU3HWKHU C pPa3BUTHEM OOILECTBA, a TAKXKe C
MUPOBO33pEHYECKMMH, HPAaBCTBEHHBIMHU U 3KOJIOTUYECKUMU NTPOHIEMaMHU.

Hoes1 npukaadHoii HanpasieHHOocmu. Kypc ¢u3WKU yriy6JIEHHOTO
YPOBHSI NpeJnoJaraeT 3HAaKOMCTBO C IIWUPOKUM KPYTOM TeXHUYECKHUX U
TEXHOJIOTUYECKUX TMPUJIOKEHUH U3YYEeHHBIX TEOPUH M 3aKOHOB. I[Ipu sTom
paccMaTpUBAlOTCS Ha YpPOBHE OOLUX MpeACTaBJIEHUA W COBPEMEHHbBIE
TeXHUYeCKHe YCTPOUCTBA, U TEXHOJIOTHU.

Hoes 3Kkos102u3ayuu peannsyeTcs NOCPeACTBOM BBeJeHHUS 3JIEMEHTOB
coZiep>KaHHus, MOCBAIIEHHBIX 3KOJIOTUYECKMM NpOO6JieMaM COBPEMEHHOCTH,
KOTOpble CBsI3aHbl C pa3BUTHUEM TeXHHKHM M TEXHOJIOTUH, a TaKXke



00CyXleHHs1  mpoO6JieM  pallMOHAJIbHOTO  NPHUPOJOINOJIb30BAHUSA U
9KO0JIOTUYEeCKOM 6e30IaCHOCTH.

OcBoeHMe cojepKaHHWs MOporpaMMbl 10 (QU3NKe [JOKHO ObITh
INOCTPOEHO Ha MNPUHUUIAX CUCTEMHO-JefTeJbHOCTHOro mnoaxoza. /[
$U3MKKU peasn3alus 3TUX MNPUHLUNOB 0a3UpyeTcd Ha MCIOJIb30BaHUHU
CaMOCTOSITEJIbHOI'O 3KCIIEPUMEHTA KaK MOCTOSIHHO AeUCTByloLiero ¢pakTopa
yye6HOro mpornecca. /Jlag yriay6JéHHOTO YypOBHSA - 3TO CUCTeMa
CaMOCTOSITEJIbHOTO y4eHUYEeCKOro 9KCIIepUMEHTA, BKJIOYAIOLIEr0
bpoHTa/IbHbIE YYEHUYECKHE ONbIThl NMPHA HW3YYEeHWHM HOBOTO MaTepuaJa,
JlabopaTopHble paboThbl U paboOThl MpakTUKyMa. [I[py 3TOM BO3MOXHBI JBa
cnocoba peasusanuu (GU3UYECKOr0 TMpaKTUKyMa. B mepBom ciydae
NpPaKTUKYM NpoBoAUTCs 1Mb60 B KoHIe 10 u 11 kaccoB, 1160 moc/ie mepBOro
M BTOPOTO NOJIyTOAYMU B KaXKJOM K3 3TUX KjaccoB. Bropo# cmocob - 3To
MHTEerpauus paboT NpakKTHKyMa B CUCTEMY JIabOpaTOPHBIX PabOT, KOTOPHIE
IpPOBOJSATCS B Mpoliecce u3ydeHus paszesa (Temsbl). [Ipu aToMm noj pabotamu
NpaKTUKyMa I[OHUMMAaeTCsd CaMOCTOSITEJIbHOE UCC/e/JOBAaHUE, KOTOPOE
IPOBOAUTCA MO PYKOBOACTBY CBEPHYTOro, OOOOLEHHOrO BHAA 0e3
IIOUIAarOBOW MHCTPYKIHUH.

B mnporpamMmme mno ¢u3MKe CHUCTEMAa YYEHUUECKOTO ISKCIEPUMEHT],
JJabopaTOpPHbIX pPabOT KW MpPaKTHKyMa INpeAcTaBJeHa €AWHBbIM IepevyHeM.
Bbei6op TemMaTUKU [AJisd 3TUX BUJOB YYEHUYECKHUX NPAKTHUYECKUX pPabOT
OCyLIeCTBJISIETCA Y4YaCTHHMKaMU O0Opa3oBaTeJbHOrO IMpolecca MUCXOAd U3
0COOEHHOCTEN MOYPOYHOTO MJIAHMPOBAHMS U OCHAllleHUS KabuHeTa GU3UKHU.
[Ipy 3TOM oObGecneyuBaeTcs OBJIaZieHHEe OOYy4YalUIMMHUCSI YMEHUSIMU
IPOBOJWTH NpsSIMble U KOCBEHHbIE U3MEPEHMUs], UCCIeJOBAHHS 3aBUCUMOCTEN
bU3NYeCKUX BEJIMUYUH U MOCTAHOBKY OINBITOB MO MPOBEPKE MPeAJI0KEHHbIX
TUIOTeE3.

BoJibliioe BHUMaHUe yAeJisieTCsl pellleHUI0 PAacU€THbIX U KaueCTBEHHbIX
3aja4. [Ipu 3ToM /i1 pacyéTHBIX 3a7a4 NPUOPUTETOM SIBJASAOTCA 3aZayu C
SIBHO 33/laHHOW U HEeSIBHO 3a/laHHOW (PH3UYECKOW MOJieJiblo, MO3BOJIAIOIINE
NPUMEHSATh U3yYeHHble 3aKOHbI U 3aKOHOMEPHOCTHU KaK M3 OJHOTO pa3jeJia
Kypca, TaK U MHTErpyupys NpuMeHeHUe 3HAaHUW U3 pa3HbIX pasjesioB. /s
KayeCTBEHHbIX 3a/1a4 IPUOPHUTETOM SIBJISIIOTCS 3a/laHUs Ha
00'bsiICHeHUe /TIpeJiCKa3aHre NMPOTeKaHUsI PU3NYECKHUX SBJIEHUH U NPOIECCOB
B OKpYXalollleld >XU3HH, TpeOymoue Bbloopa (U3MYECKOH MoJenu AJs
CUTYalU¥ NPAaKTUKO-OPUEHTUPOBAHHOrO XapaKTepa.

B coorBerctBUM C Tpe6oBaHuaMu ODPIrOC COO k MaTepuasbHO-
TeXHUUYECKOMYy  00ecClledeHHID y4yebHOro Impolecca Kypc (HU3UKHU
yIrJyO6JIEHHOTO YPOBHSI HAa YPOBHE CpeJHero o6uiero o6pa3oBaHUs [IOKEH



M3y4aThCsd B YCJIOBUAX NpeMETHOI0 KabrnHeTa. B kabuHeTe QU3UKHU [JOKHO
ObITb HeoO0XoAUMOe JIabopaTOpHOe O0OOpyAOBaHUE VIS BbINOJHEHUS
yKa3aHHbIX B IporpamMMe Mno puU3uKe yYeHUUYECKHUX OMbITOB, JIaOOPaTOPHBIX
paboT U pabOT MPAKTUKYMa, a TaKXKe IEMOHCTPAIMOHHOE 060py/I0OBaHHUE.

JleMoHCcTpalMOHHOe 000py/loBaHUEe (GOPMUPYETCSd B COOTBETCTBUU C
NPUHLMIIOM MHUHUMaJbHOW JOCTAaTOYHOCTH U obecrieyruBaeT MOCTAaHOBKY
epevyrcJeHHbIX B MporpaMMe no (pu3vKe K/AOYEBbIX AE€MOHCTpaLUi s
MCC/eJOBAHUSA U3y4yaeMbIX SBJEHHM M TNpPOLECCOB, 3MIHUPUYECKUX U
dyHaMeHTaIbHbIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHU.

JlabopaTopHoe o060py/i0BaHHE [Jisl YUYEHUYECKUX MPAKTUUYECKHUX paboOT
dbopMupyeTcs B BUJE TeMaTUYECKUX KOMILJIEKTOB U o0bOecrneyrMBaeTcsl B
pacyéTe OJHOrO KOMIUIEKTA Ha /JBYyX oby4awumuxcad. TemaThueckue
KOMILJIEKTBI JIaOOPaTOPHOTO 000PYAOBAaHUSA [JOKHBI ObITh MOCTPOEHbI Ha
KOMIIJIEKCHOM MCII0JIb30BaHWM aHAJIOTOBBIX U LU POBBIX NPUOOPOB, a TAKKE
KOMITbIOTEPHbBIX U3MEPUTEJIbHBIX CUCTEM B BH/IE€ LIUPPOBBIX J1IAOOPATOPHUI.

OCHOBHBIMMU 1LeJISIMA M3y4eHUs] (GU3UKK B 00lIeM 06pa3oBaHUU
SABJISIIOTCS:

dbopMUpOBaHUE HWHTEpeca U CTpeMJIeHHUs O00y4arwIlUxcd K HaydHOMY
M3y4eHUI0 NPUPOJbI, pPa3BUTHE HX HHTE/NJIEKTYaJbHbIX M TBOPUYECKHUX
CIIOCOOHOCTEW;

pasBUTHEe MpeJACTaBJEHUW O HAydyHOM MeToJle TO3HaHUA W
dbopMHpOBaHUE  MCCIe[0BATENbCKOTO OTHOLIEHHWSI K  OKpPYXarllyUM
SIBJIEHUSIM;

dbopMHpOBaHUE HAyYHOI0O MUPOBO33pPEHHUSl KaK pe3yJibTaTa U3yuyeHUs
OCHOB CTPOEHHsI MaTepuU U PyH/laMeHTabHbIX 3aKOHOB QU3UKHY;

dbopMUpOBaHHE YMEHUH OOBSCHATH SBJEHUS C UCHOJIb30BAaHUEM
$U3MUeCcKUX 3HAHUW U HAYUYHBIX [I0Ka3aTeJbCTB;

dbopMHpoBaHUe NpeACTaBAeHUN 0 poau GU3UKU AJs1 pa3BUTUS APYTUX
eCTeCTBEHHbIX HAaYK, TEXHUKH U TEXHOJIOTHH;

pasBUTHEe TpeACTaBJEHUMA O  BO3MOXHBIX cdepax Oyayulient
npodeccCuoHa/JIbHOW JleATeJbHOCTH, CBSI3aHHbIX C (QU3UKOM, MOATOTOBKA K
JlasibHelIIeMy 00y4YeHUI0 B 3TOM HallpaBJIEHUU.

JlocTKeHUe 3TUX LieJiel ob6ecrieuuBaeTCs pellieHUueM CAeyIlUX 3a/a4
B Ipoliecce H3y4YeHHUS Kypca OGU3MKU Ha YpOBHE CpeAHero oO6Iero
06pa3oBaHU4:

npuobpeTeHWe  CUCTeMbl 3HAaHUHM 00  0o0WUX  PU3UYECKUX
3aKOHOMEPHOCTSX, 3aKOHaX, TeOpHUsX, BK/IOYAsA MeXaHUKY, MOJIEKYJISIPHYIO
bU3UKY, 3JIeKTPOIMHAMUKY, KBAHTOBYI0 GU3UKY U 3JIeMEHTbI aCTPOPU3UKH;



dbopMUpOoBaHHE YMEHHWU NPUMEHATb TeOopeTUYeCKHe 3HaHUA [Jid
00bsACHEHUA (QU3UYECKUX HABJEHUWHM B IpUpoOAe U [Jid I[PUHATUA
IpPaKTUYEeCKHUX pelleHUU B IOBCeJHEBHOU XXKU3HU;

OCBOEHHE CIIOCOOOB pelleHUs pas/IMYHbIX 33Ja4 C SBHO 3aJaHHOU
dusrMyeckon Mogesblo, 3aJla4, MO0Jpa3yMeBaKLUX CAMOCTOSATEJNbHOE
co3laHue QU3NYEeCKOM MOJesH, aZleKBaTHOM YCJI0BUAM 33a/jla4y, B TOM 4YHUCJIe
3a/la4 UHXXeHepHOro XapaKTepa;

NOHUMaHUe (PU3NYECKUX OCHOB U MPUHLMUIIOB JeUCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BJIUSAHHUA Ha OKPYXKAIOLLYIO
cpeny;

OBJIQJlcHHWEe  MeTOJaMM  CaMOCTOATEJNbHOrO  IJIAHUPOBAHUA U
npoBeeHUs (QU3NYECKHUX 3KCIIEpUMEHTOB, aHa/li3a W HWHTeplpeTanuu
MH$OpMaLuy, onpe/ie/IeHNs JOCTOBEPHOCTH MOJIyYeHHOT O pe3y/ibTaTa;

co3/laHue yCJI0BUH A1 pa3BUTHUSA yMeHUHN IPOEKTHO-
UcCCleJ0BAaTE/NbCKOM, TBOPUYECKOH J1eATeJIbHOCTY;

pa3BUTHe HHTepeca K cdepaM npodecCHOHANIBHOU [JeATeJbHOCTH,
CBSI3aHHOU C PU3UKOM.

B cootBercTBUM c TpeboBaHussMu PI'OC COO yryiy6G/iIEHHBIA YPOBEHbB
u3ydyeHuss ydebHoro npeamera «®Pu3MKa» Ha YpPOBHE CpeAHEro OOIIero
0Opa30BaHUSA BbIOMpaeTCsd 00YYaILUMUCS, IJIAHUPYIOIUMU NIPOJOJKEHHE
00pa30BaHUA N0 CIELUATBHOCTAM QPU3UKO-TEXHUYECKOTO NPOPUIS.

Ha wusydenune ¢usuku (yryy6JIEHHBIKM YypPOBEHb) HAa YPOBHE CpPeJHErO
obmero obpaszoBaHus otBoAuTcsa 340 yacoB: B 10 ksacce - 170 yacoB (5
4yacoB B Hejiesto), B 11 kiacce - 170 yacos (5 yacoB B Hefies10).

[IpensiaraemMblii B mporpamMMe 1o ¢pusuke nepedyeHb JIaOOPATOPHBIX U
NpaKTUYECKUX PabOT SBJISAETCS PEKOMEH/I0BAaHHBIM, yYUTEJb JieJlaeT BbIOOD
NpOBeJleHUs1 JIabOpaTOPHbIX PabOT M OMBITOB C YYETOM HWHJAUBUAYATbHBIX
0COOEHHOCTEN 00yYaroIUXCS.



COAEPKAHUE OBYYEHHUA
10 KJIACC

Pasaen 1. HayyHbii MeTO/J NO3HAHUS IPUPO/BI.

dusuka - PyHAaMeHTaJbHAasd Hayka O mpupoje. HayuyHbld MeToOz
NIO3HAHUA U MeTO/bl UCCJIe[JOBAHUA PU3NIECKUX ABJIEHUM.

JKCIIEpUMEHT U TeOopHUs B NpoLecce No3HaHUA npupobl. HabaroaeHve u
3KCIEPUMEHT B QU3HUKe.

Crioco6bl 3mMepeHUsi GU3NIECKUX BEJIUYHH (aHaAJIOrOBble U U POBBIE
U3MepUTeJIbHbIe IPUOOPHI, KOMIIbIOTEPHbBIE JaTYUKOBbIE CUCTEMBI).

[lorpemiHOCTH W3MepeHUW (U3UYECKUX BeJUYHUH (abcosIloTHAsA U
OTHOCHUTEJIbHAs).

MogenvpoBaHve (pU3UYECKUX SIBJEHUH U NpoIeccoB (MaTepuasibHas
TOYKa, abCOJIIDTHO TBEpJOe TeJso, UAealbHasl >KUAKOCTb, UJl€aJbHbIN Tras,
TO4YeyHbIM 3apsaf). [unoresa. dusnvyeckud 3aKOH, TpPaHULbl €ro
nNpUuMeHUMOCTHU. PrU3ryecKas Teopus.

Poab v mecto ¢usuku B (OpPMHUPOBAHUM COBPEMEHHOW HAy4yHOU
KapTHUHbI MUPA, B IPAKTUYECKOM JeATEeTbHOCTH JIFOJIEN.

YueHuyeckuii 3kcnepumeHm, 1a60pamopHbsie pa6omsl, NPaAKMuUKyM.

M3MepeHUe cuJibl TOKA U HANPSXKEHUS B LIENH MOCTOSIHHOTO TOKa MpHU
IIOMOIIIY aHAJIOTOBBIX U IUPPOBBIX U3MEPHUTEJIbHBIX IPHUOOPOB.

3HaKOMCTBO C ILUMPpoBoM JabopaTtopueil mno ¢usuke. IIpumepsnl
M3MepeHus1 PU3UYECKHUX BEJIUYHUH IIPU MOMOIIM KOMIIbIOTEPHbIX JJATYUKOB.

Pa3aes 2. MexaHHUKa.

Tema 1. Kunemamuka.

MexaHunyeckoe JBHKEHUe. OTHOCUTEJIBHOCTb MeXaHUYeCKOoro
JABHXeHUs. CucTeMa OTCYETa.

[Ipsimas 1 obpaTHas 3a/la4d MEXaHUKH.

Papyyc-BeKTOp MaTepua/ibHOM TOYKH, €ro NpOeKLUU Ha OCU CUCTEMBI
KoopauHaT. TpaeKTopus.

[lepemenieHre, CKOPOCTh (CpeHsIsl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHUE MaTEPUATIbHOW TOYKH, UX MPOEKIUM HA OCU CUCTEMbI KOOP/IMHAT.
Cyio’KeHHe NepeMelleHUH U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOe ¥ paBHOYCKOpPEeHHOe TNPSIMOJIMHEWHOE [IBUKEHUE.
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI U MNYyTU MaTepHuaJbHOU
TOYKH OT BpEMEHU U UX I'PaPUKHU.



CBoGoAHOE MajieHue. YCKOpeHHe CBOOOHOTO NaJieHus. JIBUKeHue TeJa,
OpOLIEHHOrO0 MO/, YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAUHAT, CKOPOCTHU U
YCKOpPEeHUs MaTepPUaJbHOU TOYKU OT BpEMEHU U UX FPaPUKH.

KpuBosivHeliHOe JBUKeHUe. [[BMXeHHWe MaTephaJbHOM TOYKH II0
OKPY>KHOCTU. YTJI0Basi U JIMHeNHas CKOpocTh. [lepuo/i 1 yacToTa o6palleHus.
lleHTpocTpeMuTeNbHOEe (HOpMaJIbHOE), KacaTeJibHOe (TaHreHLUaJbHOe) U
MIOJIHOE YCKOPEeHHe MaTepUualbHOU TOYKH.

TexHW4YecKue YCTPOWCTBA UM TEXHOJIOTHUYECKHE IMPOLLeCChbl: CIIUAOMETD,
JIBUKEHWE CHApAJ0B, LielHble, lIeCTepEHYATble U pPEeMEHHble Iepesayy,
CKOPOCTHbIE JINPTHL.

Ademoncmpayuu.

Mogenb  cucTeMbl — OTCY€Ta,  WJUIIOCTPAUUs  KUHEMaTU4YeCKUX
XapaKTEePUCTHUK IBUKEHUSI.

Crnoco06ml Uccief0BaHUSA ABUKEHU.

Wnnoctpanus mnpenejbHOro Iepexoja W U3MepeHHe MrHOBEHHOH
CKOPOCTH.

[Ipeo6pa3oBaHue ABUKEHHUM C UCNI0JIb30BAaHUEM MEXAaHU3MOB.

[lafleHre Tes B BO3/lyxe U B pa3peKeHHOM IIPOCTPAHCTBE.

Hab6usrogeHue AB>XeHUS TeJsa, OPOLIEHHOr0 MOJ, YIJIOM K TOPU30HTY U
rOPHU30HTAJIBHO.

HanpaBsieHue CKOpOCTH NPU ABUKEHUH 110 OKPYKHOCTH.

[Ipeo6pa3oBaHue YII0BOM CKOPOCTHU B peIYKTOPE.

CpaBHeHUe NyTeW, TPAEKTOPUH, CKOPOCTEU ABUKEHHUS OJHOTO M TOrO
’Ke TeJsla B pa3HbIX CUCTEMAX OTCYETA.

YueHuueckuii s3kcnepumeHm, 1a60pamopHsie pa6omsol, NPaKmMuKyM.

M3ydyeHre HepaBHOMEPHOTO [BWXKEHUS C LeJbl0 ONpejeseHus
MTHOBEHHOM CKOPOCTH.

MU3MepeHne yCKOpeHUsS TNpU MPSAMOJUHENHOM PaBHOYCKOPEHHOM
JIBU>KEHUH 110 HAKJIOHHOM MJIOCKOCTH.

UccnepoBaHue 3aBUCUMOCTU MYTH OT BPpEMEHHU MPU PAaBHOYCKOPEHHOM
JIBU>KEHUH.

M3MepeHHe yCKOpeHMsl CBOOOJHOro TaJleHHusd (peKoMeH0BaHO
MCI0JIb30BaHUE LMPPOBOH JIaboOpaTOPHH ).

M3ydyeHue ABWXKeHUs TeJsa, OpPOIIEHHOTO Tropu30oHTaJbHO. [IpoBepka
TUNOTE3bl O MPSAMOX NPONOPIMOHATBHON 3aBUCUMOCTU MEX/Y AaJbHOCTBIO
NOJIETA U HAYaJIbHOM CKOPOCTBIO TeJla.

N3ydeHue JBUKEHUS TeJsa MO OKPY>KHOCTU C MOCTOSIHHOW MO MOZYJIIO
CKOPOCTBIO.



UccnenoBaHue 3aBUCUMOCTH Mepuojla OOpallleHUus KOHUYECKOTro
MaATHHMKA OT ero napameTpoB.

Tema 2. /JuHamuka.

[lepBbii 3ak0OH HbroToHa. UHepuuaibHble cucTeMbl OTCY€Ta. [[pruHIUI
OoTHOCUTeJbHOCTH  lanuned. HeunHepnuasbHble  CUCTEMBblI  OTCYETA
(onpenesieHue, NpUMeEpHI).

Macca Tena. Cvna. [IpyuHLIMI Cynieprno3uLiu CUJIL.

BTopoi 3akoH Hbl0TOHA /1/191 MaTeprUaJbHOU TOYKH.

TpeTuit 3akoH HproTOHA /11 MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOI'O TArOTEHUS. JKBUBAJIEHTHOCTb I'PABUTALMOHHOU U
WHEepPTHOU MaCChI.

Chna TSKeCcTU. 3aBUCUMOCTb YCKOpPEHUs CBOOOJHOrO MaJleHUs OT
BbICOTbl HaJi MOBEPXHOCTbIO IJIAHETbI U OT reorpaduyeckod UIUPOTHI.
J/IBM>keHWe HebOeCHbIX TeJ M WX CHOYTHUKOB. 3akoHbl Kemsepa. [lepBas
KOCMUYeCKas CKOPOCTb.

Cuna ynpyroctu. 3akoH [yka. Bec Tesa. Bec Tesna, aBuxyleroca c
YCKOpPEHUEM.

Cuuta Tpenus. Cyxoe TpeHue. Crjia TPEHUS CKOJIBXKEHUS U CUJIa TPEHUS
nokos. KoappuyueHnt Tpenus. Cuya cOnpoTUBIEHUSA NPU JABUKEHUHU TeJia B
)KUJKOCTA WJIU Ta3e, eé 3aBUCUMOCTb OT CKOPOCTU OTHOCHUTEJIBHOTO
JIBUKEHUS.

JaBnenue. 'uapocratuyeckoe gaByieHue. Cuna Apxumeza.

TexHHU4YeCcKHe YCTPONCTBA U TEXHOJIOTUYECKHE MPOLECCHI: OAIIUITHUKHY,
JIBUKEHVE UCKYCCTBEHHbIX CIIYTHUKOB.

Ademoncmpayuu.

HabGusio/leHue ABWMXKEHUs] TesJ B MHEPIMAJbHBIX M HEWHEpPIHMaJbHbIX
CUCTeMax OTCYeTa.

[Ip¥HLMI OTHOCUTEIbHOCTH.

KayeHue [ByX LMJIMHAPOB WM LIAPOB pPa3HOM MacCChl C OJAMHAKOBBIM
YCKOpPEHUEM OTHOCUTEJIbHO HEMHEPIIAAJIbHOM CUCTEMBI OTCYETA.

CpaBHeHMe PABHOJEWCTBYIOILEW IMPUJIOXKEHHBIX K Teldy CUJI C
NpOM3BEJleHHWEM MacChl TeJla Ha ero yCKOpeHHe B WHEPIUAJbHOM CUCTeMe
OTCYeTa.

PaBeHCTBO CH1JI, BO3HUKAKIIUX B pe3yJibTaTe B3auMOJEUCTBUA TeJl.

M3MepeHHe Macc 0 B3aMMO/IEUCTBUIO.

HeBecomocCTb.

Bec TeJsia Ipy yCKOPEHHOM MOJAbEME U MAJ€HUMU.

LleHTpOo6GEKHbIE MEXaHHU3MBI.

CpaBHeHUE CUJI TPEHUS MTOKOS, KAUEHHUSA U CKOJIbXKEHUS.



YueHuuecKuii 3kcnepumeHm, 1a60pamopHsle pa6ombul, nNpAKMUKYyM.

N3MepeHHe paBHOAEWCTBYWOUIEW CHUJ TNpPU [ABMXKEHUU Opycka 10
HAaKJIOHHOU IJIOCKOCTH.

[IpoBepka runoTesnsl 0 HE3AaBUCMMOCTH BPEMEHHU JBMXXEHUS OpPyCcKa IO
HaKJIOHHOM IIJIOCKOCTHU Ha 33JaHHOE PAacCTOSAHUE OT €ro Macchl.

HccnepoBaHue 3aBUCMMOCTU CUJI YIIPYTOCTH, BO3HUKAKOLIUX B IIPY>KUHE
U Pe3MHOBOM 00pasle, OT UX AedpopMalrHu.

V3ydeHne [BUKEHUS CUCTEeMbI TeJl, CBA3aHHbIX HUTbIO, IEPEKUHYTOHN
yepes JIETKUH OJIOK.

U3mepeHne koadpduLMeHTa TpeHHUSA N0 BeJUYHMHE  YIJIOBOTO
Ko3ppumeHTa 3aBUCUMOCTH Frp(N).

UccnenoBaHnue [JBUKEeHUSA OpyCcKa IO HAKJIOHHOM IJIOCKOCTH C
nepeMeHHbIM KO3(QpGULIMEHTOM TPEHUS.

N3ydeHue ABUKEeHUS Ipy3a Ha Bajly C TDEHHUEM.

Tema 3. Cmamuka meépdozo meaa.

AbcontoTHO TBEpAoe Teso. IlocTtynatenbHoe W BpaljaTeJibHOE
JIBU2KeHHWe TBEpAoro Tesa. MOMEHT CHJIbI OTHOCHUTEJbHO OCU BpalleHHUS.
[lnedyo cusbl. CinoxeHue CUJ, NPUJIOXKEHHBIX K TBEpAoMy Teay. LleHTp
TSAXKECTU TeJla.

YciioBud paBHOBeCcUd TBEPZOrO TeJa.

YcToiuuBoe, HeyCTOMYMBOE, 6e3pa3/IMYHOE PABHOBECHE.

TexHUYeCKHe yCTPOMCTBA U TEXHOJIOTUYECKHE NPOLLECChbl: KPOHIITENH,
CTPOUTEJIbHBIMA KPaH, pelléTyaTble KOHCTPYKIIHH.

Ademoncmpayuu.

YciioBus paBHOBeECUS.

Buabl paBHOBecus.

YueHuyeckuii 3kcnepumeHm, 1a60pamopHsie pa6omsl, NPAKMUKyM.

HccnepoBaHue yc/lOBUM paBHOBeCUS TBEPAOrO TeJsa, UMEKILIEro OCb
BpallleHUs.

KoHcTpyupoBaHUe KPOHUITEMHOB U PACYET CUJI YIIPYTOCTH.

N3ydeHue yCTOMYUBOCTHU TBEPZOTO TeJIA, UMEILIero J0uaab ONophl.

Tema 4. 3aKoHbI COXpaHeHUs1 8 MeXAHUKe.

HUMnysbc MaTepUualibHOM TOYKHU, CUCTEMbI MaTepUabHbIX TOYeK. LleHTp
MacC CUCTEMbI MaTepHaJbHbIX TOYeK. TeopeMa 0 ABUKEHUH LieHTpa Macc.

UMIyJsibC CUJIBI M U3MEHEeHHe UMITYJIbCa TeJla.

3aKOH COXpaHeHUs UMITYJIbCa.

PeakTuBHOe IBH>KEHUE.

MomMeHT wuMOyJibCa MaTepuaJbHOW TOYKMU. IlpencraBsieHWe o
COXpaHEHUU MOMEHTA UMITYJIbCA B [IeHTPAJIbHbIX NOJIFX.



Pa6oTa cuJibl Ha MaJloM U Ha KOHEYHOM IepeMelleHUU. ['padpuueckoe
npejcTaBJeHre paboThl CUJIBI.

MONIHOCTB CHUJIBI.

KvHeTnueckas sHeprus MaTepuaJbHON TOYKU. TeopeMa 006 U3MEHEHUHU
KAHETUYeCKOW 3HEepPruy MaTePpUaIbHOU TOYKH.

[loTeHMaIbHBIE U HellOTeHUaJIbHble CUJIbL. [loTeHua/bHada 3Heprus.
[loTeHuManbHass  3Heprus  ynpyro  JAepOpMHUPOBAHHOW  MPYKHHBI.
[loTeHnMabHad 3Heprusd TeJa B OJAHOPOLAHOM TIpPAaBUTALUOHHOM IIOJIE.
[loTeHMa/IbHAA 3HepPryd TeJsa B FPaBUTALMOHHOM [10J1€ OJHOPOJHOIO0 LIapa
(BHYTpH U BHe L1apa). Bropas kocmuudeckas ckopocTb. TpeTbsl KocMUYecKas
CKOPOCTb.

CBsA3b pabOThl HENOTEHLHAJbHBIX CUJ C U3MEHEHHWEM MEXaHUYECKOU
SHEPTrUU CUCTEMBI TeJl. 3aKOH COXpaHeHH MeXaHU4eCKOU dJHepruHu.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyu 14 ueaabHOM )KUAKOCTHU KaK CJle/ICTBUE 3aKOHA
COXpaHeHUs MeXaHU4YeCKOW 3HEepruu.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTUYECKHE IPOLECChl: [BMXKEHHUE
pakeT, BOJOMET, KOINEp, NPYKUHHbIA NHCTOJIET, THUPOCKOMN, QUIYpHOe
KaTaHVe Ha KOHbKax.

Ademoncmpayuu.

3aKOH COXpaHEeHUA UMIIyJibCa.

PeakTHBHOE JBU)KEHHUE.

M3MepeHre MOLHOCTU CUJIBI.

M3MeHeHMe 3HepruM TeJia NpU COBePLIEHUH PabOTHI.

B3auMHble mpeBpalleHUsd KAUHETUYeCKOM U MOTEHLUAJbHOW 3HEpPTryuu
IPYU AEeUCTBUU Ha TeJIO CUJIbI TSXKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHUe 3HEPTUU TPU CBOOOAHOM MaJ|eHUH.

YueHuuyeckuii s3kcnepumeHm, 1a60pamopHsie pa6omsl, NPaAKMUKyM.

M3MepeHHe MIly/ibCca TeJsia 10 TOPMO3HOMY MY TH.

N3MepeHUe cUbI TATH, CKOPOCTU MOJIEIN 3JIEKTPOMOOUJIS ¥ MOILHOCTH
CUJIbI TATH.

CpaBHeHUe U3MEHEHUS UMIIYJIbCa TeJla C UMITYJIbCOM CUJIBI.

UccnepoBaHue cOXpaHeHUS UMITYJIbCA [PU YIIPYTOM B3aUMO/IEUCTBHUH.

M3MepeHre KHHETUYECKOW 3HEPTrUHU TeJsla 10 TOPMO3HOMY Iy TH.

CpaBHeHHe M3MeHEeHUs MOTeHUaJbHON 3HEPTUHX NMPYKUHbI C pabOTOU
CUJIbI TPEHUS.

OnpesiesieHre pabOTHI CUJIbI TPEHUS NIPU JBUKEHHWHU TeJla 10 HAKJIOHHOHU
IIJIOCKOCTH.

Pa3pen 3. MosiekysipHast pu3vKa M TEpMOJUHAMMKA.



Tema 1. OcHO8bI MONEKYASAPHO-KUHEMUYeCcKOol meopuu.

OCHOBHbIE MMOJIOKEHUSI MOJIEKYIIpHO-KMHeTH4YecKou Teopuu (MKT), ux
onbITHOe o06o0cHOBaHMe. [ludpdysuda. bpoyHoBckoe paBMKeHHe. XapaKTep
JIBUKEHUSA U B3aUMOJeMCTBUSA YacTUL, BelllecTBA. Mozesd CTpOEHUSA ra3os,
KUJIKOCTEeN U TBEPABIX TeJl U 00'bsiCHEHUE CBOMCTB BellleCTBA HA OCHOBE 3TUX
Mogzesied. Macca u pasmepbl MoJiekysa (atomoB). KosudecTBo BelecTBa.
[locTossHHas ABorazpo.

TensoBoe paBHOBecue. TemnepaTypa u cnocob6bl eé nusmepenus. lllkasna
TeMnepatyp Lleabcus.

Mogenbp wupeasbHOro rasda B MOJIEKYJSPHO-KUHETUYECKOM TEOPUU:
YaCTULbI ra3a JBUKYTCA XaOTUYECKH U He B3aUMO/JEeNCTBYIOT APYT C JPYTOM.

['a3oBble 3akoHBI. YpaBHeHUe MeHjeneeBa-Knaneipona. A6cosiroTHasA
TeMnepatypa (mkasa Temnepatyp KenbBuna). 3akoH /[lanbToHa.
M3onpoueccbl B uMAealbHOM ra3e C IMOCTOSAHHBIM KOJIMYECTBOM BellecTBa.
['padpuyeckoe npeacTaBieHHEe U30MPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

CBd3b MexX/Jay /JaBJieHUeM U CpeJHerd KUHeTHYeCKOW >SHeprueu
IOCTYNaTeJbHOIO TeIJIOBOTO JBWXXEHUS MOJIeKYyJ HJeaJlbHOro rasa
(ocHOBHOEe ypaBHeHHE MOJIEKYJSIPHO-KUHETUYECKON TeOpUH H/AeaJbHOTO
rasa).

CBsA3b aOCOJIIOTHOW TeMIlepaTypbl TEPMOJAUHAMUYECKOU CUCTEMBI CO
CpejHEM KWUHETUYECKOW 3Heprueyr MoCTyNaTeJIbHOrO TEMJIOBOTO JBUXKEHUS
€€ 4acCTHull,.

TexHHU4YeCcKHe YCTPOMCTBA U TEXHOJIOTUYECKHE MPOLeCChbl: TEPMOMETD,
6apomeTp, noJiydeHre HAHOMAaTEPUAJIOB.

Ademoncmpayuu.

Mogesniu ABUKEeHUS YaCTUI, BELeCTBa.

Mojiesib 6pOYHOBCKOT'O IBUXKEHMUS.

BuieopoJivK c 3aNUChI0 peaibHOT0 OPOYHOBCKOTO JIBHXKEHUS.

JndPy3us kuaKocTen.

Mogesib onbiTa LlTepHa.

[IpuTaKeHre MoJIeKy 1.

Mojeny KpucTalIn4yeCKUX PEIETOK.

HabuoieHue 1 uccienoBaHre U30TPOLIECCOB.

YueHuuecKuil 3kcnepumeHm, 1a60pamopHsvle paéomul, NpAKMUKYM.

UccnepoBaHue mnpoinecca yCTaHOBJIEHUS TeIJIOBOTO PaBHOBECUS IPHU
TeNnJI000MeHe MeX/ly ropsiuei ¥ X0JI0JHOU BOIOMH.

U3yuyeHue M30TEPMHUYECKOTO npoiiecca (pekoMeH10BaHO
MCI0JIb30BaHUEe IMPPOBOH JIabopaTOPHH ).

N3ydeHune N30XOpHOro nporecca.



N3ydeHue n306apHOro npoiecca.

[IpoBepka ypaBHEeHHUA COCTOSAHUS.

Tema 2. Tepmodunamuka. Tensnoebie MaAuIUHbL.

Tepmoaunamuueckasa (T/]) cucteMa. 3afilaHde BHEIIHUX YCJIOBUM AJs
TePMOJUHAMUYECKOM CHUCTEMbl. BHellHWe U BHYTpPEHHHE NapaMeTphI.
[ITapaMeTpbl TEpMOAMHAMHUYECKOU CUCTEMBI KaK CpejJHMe 3HAaYeHU BeJINYUH,
ONUCBHIBAKIIUX €€ COCTOSAHME HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano TepmoavHaMUKU. (CaMONpOU3BOJIbHAA peJsakcalud
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogzesnb UjeasbHOTO rasa B TEPMOAMHAMHUKE - CUCTeMa YpaBHEHUM:
ypaBHeHUe MeHJeneeBa-KianeiipoHa Y BblpaXKeHue [Jid BHYTpPeHHeH
3Hepruu. YcioBUsA NPUMEHHUMOCTU 3TOW MOJEJM: HU3Kad KOHLeHTpauus
YacTHll, BBICOKME TeMIepaTypbl. BelpaxkeHue [Ji1 BHYTPEHHEM 3SHEPryUM
OZJHOATOMHOTI'O U/leaJIbHOTO rasa.

KBa3ucraTuyeckre ¥ HeCTaTU4YECKUE IPOLEeCChI.

JdjieMeHTapHass paboTa B TepMOJAWHaMHKe. BbluucieHue paboOThl MO
rpad UKy npoiiecca Ha pV-auarpamme.

Tensionepesadya Kak CHmoco6 UW3MEHEHUsT BHYTpPEHHEW 3SHepruu
TEPMOJAMHAMHUYECKOW CHUCTeMbl 0e3 coBepllieHUs paboThl. KoHBekyus,
TEIJIONPOBOAHOCTb, U3JIyYEHHUE.

KosimyectBo TemuoThl. TensnoéMKoOCTh Tesia. YAenabHad U MOJIApHad
TEIJIOEMKOCTH BellleCcTBa. YpaBHeHWe Mauepa. Y esibHasd TenjoTa CrOpaHus
TONJIMBA. PacyéT KosiMuecTBa TeMJIOThI NpHU Temonepenade. [loHaTue 06
aZiuabaTHOM MpoI1ecce.

[lepBbIl 3aKOH TepMOAWHAMUKU. BHyTpeHHAA 3Heprud. KoandectBo
TEMJIOTbl M paboTa Kak Mepbl H3MEHEHUS BHYTPEeHHEW 3Hepruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTOpoi 3aKOH TepMOAWHAMHUKHU [JJIi PaBHOBECHBIX IPOLIECCOB: 4Yepe3
3aZlaHHOE PaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CUCTEMbI IIPOXOAUT
e/IMHCTBEHHAs aJjuabaTa. AGCOJIIOTHAs TeMIlepaTypa.

BTopoii 3aKOH TepMOJAWHAMMKHU [JJid HEPAaBHOBECHBIX MPOILECCOB:
HEBO3MOXXHO IMepeJaThb TeMJIOTy OT 0oJiee XOJIOAHOTO Teja K 0OoJee
HarpetoMy 6e3 koMneHcauuu (Knaysuyc). HeobpaTUMoOCTh NpHUPOJHBIX
IPOLEeCCOB.

[IpyHIMIOBI AeUCcTBUA Ten10BbIX MallnH. KII/.

MakcumasibHoe 3HadyeHue KII/. uka KapHo.

JKOJIOTUYEeCKHEe aCIleKTbl HCIO0JIb30BaHUA TeIJIOBBIX JBUrATeJIeu.
TenioBoe 3arpsi3HeHUe OKpYKalOLler Cpe/bl.



TexHHU4YeCcKHe yCTPOUCTBA U TEXHOJIOTUYECKHE POLEeCChl: XOJI0AUIbHUK,
KOHAMLIMOHED, [Ju3eJIbHbIW M KapOWpaTOPHbIA JBUraTesNd, [apoBas
TYypOHHa, NOJIyYyeHWe CBEPXHU3KHUX TeMIepaTyp, YTUJIU3aALUSA «TEeNJI0BBIX»
OTXOJOB  C  MUCIOJb30BAaHMEM  TEIJIOBOTO  HAcoca,  YTUJIU3ALHUA
OMOOpraHUYecKoro  TOIJIMBA  [JJd BbIPAaOOTKHU «TEeIJIOBOU» 51
3JIEKTPO3HEPIHUM.

Ademoncmpayuu.

M3MeHeHMe TeMIlepaTyphbl NPU aJHabaTUYECKOM PACIIMPEHHUH.

Bo3ayliHoe OrHUBO.

CpaBHeHUe yJieJIbHBIX TEIJI0EMKOCTEN BeleCTB.

CriocoObl U3MeHEHUA BHYTPEHHEN 3HEPTUH.

UccnepoBaHue afjuabaTHOrO mpouecca.

KoMnbroTepHbIE MO/Ie/IM TENJIOBBIX IBUTATEIEN.

YueHuveckuii 3kcnepumeHm, 1a60pamopHsie pa6omsl, NPAKMUKyM.

M3MepeHue yie/IbHOY TENJIOEMKOCTH.

HccnepoBaHue npouecca OCTbIBAaHUA BellleCTBa.

UccnenoBaHue agmabaTHOro mpouecca.

N3ydeHue B3aMMOCBA3U IHEPTUU MEXKMOJIEKYJIIPHOT0 B3aUMO/eMCTBUA
U TeMIlepaTypbl KUIIEHUH KU KOCTEMN.

Tema 3. AcpecamHble cocmosiHus eewjecmea. Pa3oavlie nepexoavil.

[lapoo6pa3oBaHue U KoHJeHcanus. UcnapeHue U KuneHue. YaesbHas
TeIJIOTa Mapo06pa30BaHUS.

HacbinieHHble W HeHacbllleHHble Mapbl. KadyecTBeHHasAs 3aBUCUMOCTb
IJIOTHOCTU U [ABJEHUS HACBILEHHOIO Mapa OT TeMIlepaTypbl, HX
HEe3aBUCHUMOCTb OT 00'bEMa HACBIIEHHOTO Napa. 3aBUCUMOCTb TEMIIepaTyphl
KWIIeHUS OT IaBJIEHUS B YKUJKOCTH.

BnakHocTb Bo3/1yxa. AGCOJIIOTHAs U OTHOCHUTE/IbHAS BJIAXKHOCTb.

TBépmoe Teso. Kpucramimyeckne M amopdHble Tesa. AHU3OTpONUS
CBOMCTB KPUCTaJJIOB. [lsaBjieHUe M KpUCTaJIU3auUs. YJesbHad TemioTa
nsiaByeHus. Cybammanus.

Jlebopmanuu TBEpaoro Tesa. PacTsikeHue U cxaTtue. Casur. MojayJib
IOHra. [Ipeaen ynpyrux gebopManii.

TensioBoe paciiMpeHue XUJAKOCTEHM W TBEPAbIX TeJs, 00bEMHOE U
JIMHEeNHOe pacliupeHde. AHrapMOHHM3M TeIJIOBbIX KOJIEOAHUM YaCTHUIL
BellleCTBAa KaK MpPUYMHA TEINJIOBOrO0 pacliMpeHUs Tes (Ha KayeCTBEHHOM
ypPOBHE).

[Ipec6pasoBaHue 3HEPTUU B Pa30BbIX IEpEX0AaX.

YpaBHeHHUe TeNJI0BOro H6aaHca.



[loBepxXHOCTHOE HaTsKEeHUe. Koadpunuent MIOBEPXHOCTHOTO
HaTshkeHUd. KanuansgpHele dABieHud. /laBjieHWe 10J UCKPUBJIEHHOU
MOBEPXHOCTBIO XXUAKOCTU. PopMyJia Jlamiaca.

TexHUYeCcKHe YCTPOWCTBA M TEXHOJIOTUYECKHEe IPOLECChl: >XUAKHE
KpPUCTAJLJIbl, COBpEMEHHbIe MaTepHaJbl.

Ademoncmpayuu.

TensioBoe pacmvpeHue.

CBOMCTBA HACBILEHHbIX TAPOB.

Kunenue. Kunenuve npy NnoHUKeHHOM J1aBJIEHUU.

M3MepeHure cUbl IOBEPXHOCTHOI'O HATAXKEHUS.

OMnbITHI C MBUJIBHBIMU IIJIEHKAMM.

CMayuBaHue.

KanuisipHblie sBJIEHUS.

Mopeii HEeHbIOTOHOBCKOM KM AKOCTH.

Crioco6bl U3MepeHUs BJAAXKHOCTH.

HccnepoBaHue HarpeBaHUs U IJIaBJ€HUSA KPUCTALJIMYECKOT O BellleCTBa.

Bugbl fedpopmanuii.

Habnaroaenue masnbix fedopManuil.

YueHuyeckuii 3kcnepumeHm, 1a60pamopHsie pa6omsl, NPaAKMuKyM.

M3ydeHre 3aKOHOMEPHOCTEN UCITapEHHUSA XKULKOCTEM.

M3MepeHue yae/IbHOY TENJIOThI IIJIaBJIEHUA JIbJA.

M3ydeHue CBOWCTB HACBILLEHHbIX IAPOB.

N3MepeHune abCOMIOTHON BJAQXXHOCTHU BO3/yXa U OLleHKA MacChl MapoB B
NOMEILEeHUH.

N3MmepeHue ko3P PuieHTa NOBEPXHOCTHOI'O HATSHXKEHUS.

H3mepenue Mmony.ia IOHra.

UccnepoBanue 3aBUCMMOCTU JAedopMalidd pPe3UHOBOro obpasua oT
NPUJIOKEHHOU K HEMY CHUJIBL.

Pa3aeu 4. Js1eKTpogMHAMMUKA.

Tema 1. 3aekmpuueckoe novie.

JJIeKTpU3anus TeJ U e€ NposBJeHUs. JJIeKTpUIeCKun 3apa/. JIBa Buja
3JIEKTPUYECKUX 3apAnoB. [I[pOBOAHUKH, OUIJNIEKTPUKUA U IOJYNPOBOJHUKU.
JJileMeHTapHbIN 3JIEKTPUYECKUN 3apsi[. 3aKOH COXpPAaHEHUs 3JIeKTPUIECKOTr0
3apsaja.

B3zauMopenctBue 3apa0B. TodeuHble 3apaabl. 3akoH KyJsioHa.

JdyiekTprudeckoe noJe. Ero geicTBue Ha ajieKTpU4eCKUe 3apsi/bl.

Hanpsik€éHHOCTh ajieKkTpuyeckoro mnoJisd. [Ipo6HbIM 3apsaf. JIMHUU
HaMPSAKEHHOCTHU 3JIEKTPUUIECKOTO 110J1. OZHOPOAHOE 3JIEKTPUYECKOE MOJIE.



[loTeHMa/IbHOCTB 3JIEKTPOCTATUYECKOTO N0Jil. PA3HOCTh NOTEHI[MAJIOB
U HamnpspbkeHue. [loTeHlMasbHasg 3Heprus 3apAfa B 3JIEKTPOCTATUYECKOM
noJie. [loTeHMan 3eKTpoCTaTUYeCKOTo noJjisd. CBA3b HANPSXKEHHOCTH I0JIS
M Ppa3HOCTU TMOTEHLUHAJOB [J 3JeKTpocTaTuyeckoro mouasg (Kak
OJHOPOJHOTI0, TaK U HEOJHOPOJHOTI0).

[IpyHLUI Cynepno3UL MU 3J1EKTPUYECKUX MTOJIEN.

[losie ToueyHoro 3apspa. [lose paBHOMepHO 3apskeHHOM cdepsl. [lose
paBHOMEPHO 3apsXXeHHOT0 10 00'bEMyY 1apa. [lojie paBHOMepHO 3apsKeHHOU
O6eCKOHEeYHOW NJIOCKOCTU. KapTHUHBI JTMHUK HANpPsKEHHOCTH 3TUX MOJIEH U
S9KBUIIOTEHLMA/IbHBIX TOBEPXHOCTEM.

[I[pOBOAHUKK B 3JIEKTPOCTAaTUYECKOM IIoJie. YCJIOBUE pPaBHOBECHUA
3apsA/0B.

[AV3JIeKTpUKU B  3JIEKTPOCTAaTU4YECKOM 1oJie. JluajieKTprudeckas
NPOHULLAEMOCTD BellleCTBa.

KoHpeHcaTop. 3J/IEKTPOEMKOCTh  KOHJEHcaTopa. JJIEKTPOEMKOCTh
IJIOCKOTO KOHJeHCAaTopa.

[lapannienbHoe coeguHeHMe  KoHAeHcaTopoB. IlociemoBaTesnbHoe
coeIMHEeHHE KOH/LeHCAaTOpPOB.

JHeprus 3apsHKEHHOT0 KOHJeHcaTopa.

JIBUKeHUe 3apsKeHHOM YacTULbl B OHOPOJHOM 3JIEKTPUYECKOM MOJIE.

TexHHW4YecKue yCTPOUCTBA U TEXHOJIOTUYECKHE NIPOLECChI: 3JIEKTPOCKOII,
3JIEKTPOMETD, 3JIeKTPOCTaTUYeCKas 3all1Ta, 3a3eMJIeHUe 3JIEKTPONIPUOOPOB,
KOH/IeHcaTopbl, reHepaTop BaH sie I'paada.

Ademoncmpayuu.

YCTpPOWCTBO M NIPUHI U JeNCTBHUA 3JIEKTPOMETpA.

JJIeKTpUUYECKOE N0Jie 3aPSPKEHHbBIX LIAPUKOB.

JJIEKTPpUUYECKOE MO0JIEe JBYX 3aPSIP)KEHHbBIX IJIACTHH.

Mopenb annekTpocTaTudeckoro renepartopa (Ban ge 'paada).

[IpOBOAHUKHU B 3JIEKTPUYECKOM MOJIE.

JJIeKTpoCcTaTU4YecKas 3aljuTa.

YCTpPOWUCTBO M [eUCTBUE KOHJEeHCAaTopa INOCTOSAHHOW U INepeMeHHOU
€MKOCTH.

3aBUCHMOCTb 3JIEKTPOEMKOCTU IIJIOCKOTO KOHJIEHCAaTOpa OT IMJIOUaAHx
MJIACTUH, PACCTOSIHUSA MEX/Y HUMH U JU3JIEKTPUIECKOU MPOHUIIAEMOCTH.

JHeprud 3JIEKTPUIECKOT0 N0JIF 3apSAKEHHOT0 KOH/leHCaTopa.

3apsaKa U pa3pgaKa KOHAeHcaTopa yepe3 pe3ucTop.

YueHuuecKuil 3KkcnepumeHm, 1a60pamopHsle paéomul, nNpAKMUKyM.

OLeHKa CUJ1 B3aUMO/IeMCTBUSA 3apPS>KEHHBIX TeJl.



Hab6usio/ieHue mnpeBpalleHUs] 3HEPTrUM 3apsSHKEHHOTO KOHJEeHcaTopa B
3HEepPrulo U3JIy4eHHUs CBeTOAUO0/a.

M3ydeHue IpoTeKaHUA TOKA B LielH, CoAepKalllel KOHJeHCcaTop.

Pacnpesienenre  pa3sHOCTM  NOTEHLUAJOB  (HampspKeHUA)  IpHU
nocJieJ0BaTeJIbHOM COeIMUHEHU U KOH/IeHCAaTOPOB.

HccnepoBaHue paspsazia KOHJeHcaTopa yepes3 pe3ucTop.

Tema 2. [locmosHHbIII 31eKmpu4ecKuii mok.

Cuuta Toka. [loCTOSAHHBIN TOK.

YcinoBusA  CyLeCTBOBAHUSA  IOCTOSAHHOIO  3JIEKTPUYECKOrO  TOKa.
Hctoynuku Toka. Hanpsxkenure U u 3/IC E.

3akoH OMa /14 y4yacTKa Lelly.

JJIeKTpUYEeCKoe  CONpPOTHBJIeHHMEe. 3aBUCUMOCTb  CONPOTUBJIEHUA
OZJHOPOJHOT'0 NPOBOJHUKA OT €ro JAJIMHbI Y IJIOLAM [ONePeYHOro Ce4eHus.
YenbHOe CONpPOTHBJIEHME BelleCTBa.

[locnenoBaTesibHOE, napaJijiejibHoe, CMeLlaHHOe coejMHEHUE
NPOBOAHUKOB. PacuéT pa3BeTBJIEHHBIX 3JIEKTpUYeCKUux Leneul. I[IpaBuia
Kupxroda.

Pabora asekTpuyeckoro Toka. 3akoH /lxxoynsa-JleHna.

MOILIHOCTE 3JIEKTPUYECKOr0 TOKAa. TeloBasg MOLIHOCTb, BblJeJisgeMasd
Ha pe3ucTope.

3/1C u BHyTpeHHee CONPOTHUBJIEHWE UCTOYHMKA TOKa. 3aKOH OMa Jjd
MOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOM Iienu. MOUIHOCTh MCTOYHMKA TOKa.
KopoTkoe 3aMbiKaHUe.

KoHzieHcaTop B el NOCTOAHHOIO TOKA.

TexHU4YecKue YCTPOMCTBA U TEXHOJIOTMYEeCKHe MPOLLeCChl: aMIepMeTp,
BOJIbTMETP, PEOCTAT, CYETYUK 3JIEKTPUIECKOU IHEPTUH.

AemoHncmpayuu.

M3MepeHHe CUJIbl TOKA U HallPSXKEHUH.

HccnepoBaHue 3aBUCMMOCTA CWJIbBI  TOKA OT HaNpsSKeHUd [Jid
pe3uCTopa, JIaMIIbl HAKaJIMBaHUSA U CBETOLUO/A.

3aBUCMMOCTb COINPOTUBJIEHUA LWJIMHJPUYECKUX MPOBOJHUKOB OT
JUIVHBI, IJIOWA U MONEPEYHOro CeYeHUA U MaTepuraJa.

UccnepoBaHue 3aBUCHMOCTU CUJIBI TOKa OT CONPOTUBJIEHUA IIPHU
NOCTOAHHOM HaNpsHKEHUH.

[Ipamoe wusmepenue I/IC. KopoTkoe 3aMblKaHHWe TraJlbBAHUYECKOrO
3JIEMEHTA U OLleHKa BHYTPEHHEr 0 CONPOTHUBJIEHHUS.

Crnoco6bl coeIMUHEHUSI UICTOYHUKOB TOKa, J/IC 6aTapel.

UccnepoBaHue pasHOCTH IMOTEHLUAJIOB MeX/Jy MOJII0OCAMU HWCTOYHHUKA
TOKa OT CUJIbI TOKA B LIEIH.



YueHuuecKuii 3kcnepumeHm, 1a60pamopHsle paéomul, NPAKMUKyM.

HccnenoBaHue CMeLIaHHOTO COeJMHEHUSA PE3UCTOPOB.

M3MepeHue yZieJIbHOTO CONPOTUBJIEHUS ITPOBOAHUKOB.

HccienoBaHve 3aBUCHUMOCTH CUJIbI TOKA OT HANpSHKEHHUA AJIS JIAMIIbI
HaKaJIMBaHUSL.

YBesinueHUe npejesa u3MepeHus amnepmeTrpa (BoJabTMETpaA).

M3smepenue 3/IC U BHYTpEeHHETr 0 CONPOTHUBJIEHUA UCTOYHMKA TOKA.

HUccnepoBanue 3aBucuMoctu I/IC ranbBaHMYECKOTO 3JieMEHTa OT
BpPEMEHHU IIPHU KOPOTKOM 3aMbIKaHHH.

HccnenoBaHve pa3HOCTH MOTEHLAAJIOB MeXAy IOJKCAMHM UCTOYHUKA
TOKa OT CUJIbl TOKA B I|ENU.

HccnenoBanve 3aBUCMMOCTHM I0JIE3HOM MOIHOCTU MCTOYHUKA TOKA OT
CHJIbI TOKa.

Tema 3. ToKu 6 pa3/1u4HbIX Cpedax.

JeKTpUuyecKass MPOBOAUMOCTb Pa3JIMYHbIX BeleCcTB. JJIeKTPOHHas
NPOBOAYMMOCTb TBEPABIX MeTANIJIOB. 3aBUCUMOCTh CONIPOTHUBJIEHHS MeTaJIJIOB
OT TeMInepaTypbl. CBepXIPOBOJUMOCTb.

JJIeKTpUYECKUHM TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[lonynpoBogHuku. CoOGCTBEHHass M MpUMecHas MNPOBOAUMOCTb
NOJIYIIPOBOJHHKOB. CBoyicTBa  p-n-nepexoja. [Tos1lynipOBOJHHUKOBBIE
npUOOpBHI.

JJIEKTPUYECKUA  TOK B 3JJIEKTPOJIUTAX.  JJIEKTPOJIUTHUYECKASA
Aivcconyanus. JaeKTposn3. 3akoHbl Papazes s 3JIEKTPOJIH3A.

JJIeKTPUUYECKUM TOK B ra3ax. CaMoCTOATEJIbHbIK U HECAMOCTOSATE bHbBIN
pa3psa. Pa3inyHble TUIIBI CAMOCTOATENBHOTO pa3psaaa. MosiHud. [linasma.

TexHu4eckue yCTPOUCTBA U NpaKTUYecKoe NpUMEHEHHUE:
razopasps/iHble JIaMIIbl, 3JIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE
npubopbl: AWOJ, TPaH3UCTOpP, (OTOAMOJ, CBETOAHOJ, TaJbBaHHUKAQ,
padrHUpOBaHHE Me/IM, BbIIJIABKA aJIlOMUHMS, 3JIEKTPOHHASA MUKPOCKOTHUSI.

AemoHncmpayuu.

3aBUCUMOCTb CONIPOTUBJIEHUA METAJIJIOB OT TEMIIEPATYPHI.

[IpOBOAMMOCTD 3JIEKTPOJIUTOB.

3akoHbI aJieKTposin3a Papajes.

W ckpoBoM pa3psJ ¥ MpOBOJAUMOCTb BO3yXa.

CpaBHeHHE NPOBOIMMOCTH METAJIJIOB M MOJYIPOBOJHHUKOB.

OIHOCTOPOHHSAA MPOBOAMMOCTDb JUO0/A.

YueHuuecKuil 3KkchepumeHm, 1a60pamopHsie paéomasl, NPAKMUKYM.

Hab6ustoneHue asieKTpoJinsa.

M3MepeHue 3aps/ia 0JHOBAJIEHTHOTO HOHA.



UccnenoBaHnue 3aBHCUMOCTHM CONPOTHUBJIEHUS TepMOpe3ucTopa OT
TeMIepaTyphl.

CHATHE BOJIbT-aMIIEPHON XapaKTEepPUCTUKHU JUOA.

du3nyecKri NIPaKTUKYM.

Cnocobbl u3MepeHUsA (PU3UYECKUX BeJWYUH C UCHOJIb30BaHUEM
AHAJIOTOBBIX U LUQPOBBIX HW3MEPUTEJbHBIX NPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTeM. AOCOJIOTHble U OTHOCUTEeJIbHble IOrPellHOCTH
u3MepeHUN GU3NIeCcKUX BeJMYnH. OLleHKa rpaHuL MOrpelIHOCTEN.

[IpoBe/ieHWe KOCBEHHbIX MU3MEPEHHH, HCCJEJOBAaHUU 3aBUCHMOCTEMN
dU3MYeCKUX BeJIUYUH, IPOBEpPKaA Npe//I0KeHHbIX TUII0Te3 (BbIOOP U3 padoT,
OMMCAaHHBIX B TeMaTUYeCKUX pasfesiaX «Y4YeHHYEeCKUH SKCIepUMEHT,
JlJabopaTOopHble paboThbl, IPAKTUKYM» ).

MexnpeameTHble CBA3U.

N3yyenue kypca ¢usuku yriay6séHHoro ypoBHA B 10 kJjacce
OCyLIeCTBJIAETCA C YYETOM COJZepKaTeJbHbIX MeXIpeAMEeTHbIX CBf3eU C
KypcaMU MaTeMaTUKH, OM0JIOTUH, XMMUH, reorpaduu U TEXHOJIOTHUH.

MedicnpedmemHble NOHsIMUS, C8513AHHbIE C U3YYEHUeM Memodos
HAY4YH020 NO3HAHUSA: SIBJeHWe, Hay4yHbId ¢akT, runoresda, ¢$usnyeckas
BeJIMYMHA, 3aKOH, Teopus, HabJloJleHHWe, IKCIepUMEeHT, MOJeJIMpOBaHMUe,
MoO/Jieslb, U3MepeHue, NOTPELIHOCTH U3MepEeHUN, U3MepUTesIbHble NPUOOPHI,
nrdpoBas JabopaTopus.

Mamemamuka: peluieHWe CUCTEMbl ypaBHeHUU. JIMHelHasa QyHKIuS,
napaboJsia, runep6oJia, ux rpadUMKuM M CBOMCTBA. TpPUTroOHOMETpPUYECKHE
byHKIMU: CUHYC, KOCHUHYC, TaHTEHC, KOTaHI'€HC, OCHOBHOE€
TPUTOHOMETpPUYECKOe TOXJeCTBO. BeKTOoppl M HMX MNpOeKUUHM Ha OCH
KOOpP/JWHAT, CJ10’KEHUE BEKTOPOB.

Buosio2us: MexaHUYecKoe [BWXXKEHHWE B KUBOU mpupoje, Auddysus,
OCMOC, TeIUJIOOOMEeH JKMBbIX OpPraHU3MOB, TeIJIOBOE 3arps3HeHue
OKpyKawllel cpefbl, YTUAM3aLUsA OUOOPraHUYEeCKOro TOIJIMBA JJIfA
BbIPaOOTKU «TEIJIOBOM» U 3JIEKTPOIHEPTUH, NOBEPXHOCTHOE HATSXKEHUE U
KalWIpHble $IBJI€EHUS1 B MPHUPOJE, 3JIeKTPUUYECKUEe SIBJIEHUS B KHUBOU
npupoze.

Xumusi: nyicKpeTHOe CTpOeHMe BelleCcTBa, CTpOeHHe aTOMOB U MOJIEKY I,
MOJIb BellleCTBa, MOJIApHas Macca, NoJlyyeH’he HaHOMaTepUaJioB, TEIJIOBbIE
CBOMCTBAa TBEpPAbIX TeJ, >KHUJAKOCTEHM UM Tra30B, >XUJKHE KPUCTaJLIbI,
3JIeKTPUYeCKHe CBOWCTBA METAJIJIOB, 3JIEKTPOJMUTHYECKass [UCCOLMalus,
raJlbBaHUKa, 3JIeKTPOHHAsA MUKPOCKOIHUS.

T'eozcpadpusi: B1aXKHOCTb BO3/lyXa, BETPhI, 6apoMeTp, TEPMOMETP.



TexHon02usn: npeobpa3oBaHHWE [JBWIXKEHHWM C  HCHOJIb30OBAaHUEM
MeXaHU3MOB, YYET CYyXOr0 M >KUJAKOTO TPEHHUS B TeXHHUKE, CTaTU4YeCKHue
KOHCTPYKLMU (KpPOHIUTEWH, peliéTyaTble KOHCTPYKIIMHM), UCIOJb30BaHHUE
3aKOHOB COXpPaHEHUsI MEXAaHUKHU B TeXHUKe (FTMPOCKOI, BOJOMET U Jpyrue),
JIBUraTeJlb ~BHYTPEHHEro CropaHusi, MmapoBas TypOuHa, ObITOBOH
XOJIOJUJIbHUK, KOHJAULIMOHEDP, TEXHOJIOTUU TOJy4YeHUsI COBPEMEHHbIX
MaTepuasioB, B TOM 4YHCJe HaHOMAaTepuaJoB, U HAHOTEXHOJIOTUH,
3JIeKTpOCTaTU4ecKas 3allUTa, 3a3eMJieHUe 3JIEKTPONPHUOOpPOB,
razopaspsiHble JIaMIIbl, 10JYIPOBOJHUKOBBIE IPHUOOPHI, FaJibBaHUKA.

11 KJIACC

Pa3aeu 4. Js1eKTpOoAMHAMMUKA.

Tema 4. MacHumHoe no.e.

B3aumoieicTBME MNOCTOSHHBIX MAarHUTOB U NPOBOJAHUKOB C TOKOM.
MaruvuTHOe mnoJie. BeKTOp MarHUTHOM UHAYKUUU. [I[pUHLMII Cyneprno3uLuu
MarHUTHBIX MoJieW. IMHUU MarHUTHOU UHAYKIIM Y.

MarHuTHOe T1ioJie NPOBOJHHUKA C TOKOM (MpPsSIMOTO NPOBOJHUKA,
KaTYLIKU U KPyroBoro BUTKaA). OnbIT IpcTe/a.

Cusia AMIiiepa, e€ HalnpaBJIeHHE U MOAYJIb.

Cuna JlopeHua, eé HalpaBJieHHWe W MOAYJb. /[BUKeHHe 3apshKeHHOM
YacTUIbl B OJHOPOJHOM MarHMTHOM noJie. PaboTa cusbl JlopeHiia.

MaruuTHOoe Tmosle B  BeunjectBe. @PeppoMarHeTWkd, napa- U
JYaMarHeTHKHU.

TexHUYeCcKHe YyCTPOMCTBA U TEXHOJIOTUYECKHE NPOLECChl: IPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TecTep-MyJIbTUMETP,
3JIEKTpOJIBUTaTe b AKOOH, yCKOPUTEJIN 3JIEMEHTAPHBIX YACTHUIL.
Aemoncmpayuu.

KapTvHa JIMHUM MHAYKUUA MArHUTHOrO IIOJIA  [OJIOCOBOTO M
O/IKOBOOOPA3HOIr0 NOCTOSTHHBIX MarHUTOB.

KapTvHa JIMHMM MarHUTHOM HWHAYKUUU TOJSA [AJUHHOTO NPSIMOTrO
NPOBOJHMKA U 3aMKHYTOTI'0 KOJIbLIEBOTO IPOBOJHUKA, KATYLIKHU C TOKOM.

B3aumogencTBre ABYX IPOBOJHUKOB C TOKOM.

Cusa Amnepa.

JlericTBUe cyJibl JIOpeH1|a HA KOHBI 3JIEKTPOJIUTA.

Hab6ui0/1eHue IBUXKeHUS My4YKa 3JIEKTPOHOB B MarHUTHOM I10JIE.

[IpyuHUMO JIEVCTBUA 3JIEKTPOU3MEPUTEJILHOTO npubopa
MarHMUTO3JIEKTPUYECKOU CUCTEMBI.

YueHuuecKuil 3kcnepumeHm, 1a60pamopHsie paéomul, NPpAKMuKyM.



HccnegoBaHrMe MarHUTHOTO M0JisI TOCTOSIHHBIX MarHUTOB.

UccnepoBaHue CBOMCTB peppOMarHeTHUKOB.

UccnepoBaHue nelCTBUS IOCTOSTHHOTO MarHMTa Ha paMKy C TOKOM.

M3mepeHue cuiibl AMnepa.

M3yyeHre 3aBUCUMOCTHU CUJIbI AMIIepa OT CUJIBbI TOKA.

OnpeneneHue MarHUTHOW MHAYKIMM Ha OCHOBE H3MEPEHHUS CHJIbI
Amnepa.

Tema 5. InekmpomazcHuUMHASA UHOYKYUS.

fABneHUe 3JIEKTPOMAarHUTHOU HMHAYKUUHU. [[OTOK BeKTOpa MarHUTHOU
MHAYKIUA. D/IC MHAYKIUU. 3aKOH 3JIEKTPOMAarHMTHOW UHAYKUUU Papanes.
BuxpeBoe anekTpudeckoe noJe. Toku Pyko.

3/1C MHAYKUMU B NPOBOAHUKE, ABWKYILEMCS B OJHOPOJHOM MarHUTHOM
noJie.

[IpaBuJio JleHua.

WUHaykTUBHOCTb. KaTylllka UHAYKTUBHOCTH B LieNHd NMOCTOSIHHOT'O TOKa.
ABnenune caMonHayKuu. I/[C caMOUHAYKIUU.

JHeprust MarHUTHOTO MOJIS KaTYLIKU C TOKOM.

JJIEKTPOMarHUTHoe IoJIe.

TexHu4deckue yCTPOMCTBA 5 TEeXHOJIOTUYEeCKHe MPOIECCHI:
WHAYKIUOHHAs Iedb, COJIEHOWJ, 3allUTa OT 3JIEKTPU3aALKMU TeJ MpHU
JIB’KEHWHY B MArHUTHOM I10J1e 3eMJIU.

Aemoncmpayuu.

HabsroeHue siB/ieHHS 3/IEKTPOMAarHUTHOM MHAYKIMH.

UccnepoBanue 3aBucuMocTd I3/IC MHAYKUMU OT CKOPOCTU HM3MEHEHHUs
MarHMTHOTO MOTOKa.

[IpaBuJio JleHua.

[lafeHre MaruuTa B aJIlOMUHHEBOM (MeHOM) TpyOe.

ABneHne CaMOMHAYKIIUH.

UccnegoBanue 3aBucuMoctu 3I/IC caMOUMHAYKIMH OT CKOPOCTH
M3MEHEHUS CUJIbI TOKA B IEMH.

YueHuueckuil 3kcnepumeHm, 1a60pamopHsie pa6omul, NPAKMuUKyM.

UccnepoBaHue iBJeHUs 3JIEKTPOMarHUTHON HHAYKIUH.

OnpeneneHve UHAYKIIMKM BUXPEBOTO MarHUTHOTO MOJIA.

UccnepoBaHue siBJeHUS] CAMOUHAYKIIWH.

C6bopka Mo/JieJIU 3JIeKTPOMAarHUTHOTO reHepaTopa.

Pa3paen 5. Kosie6aHus ¥ BOJIHBI.

Tema 1. MexaHuueckue Ko/1€6aHUS.

KosiebaTenbHas cucteMa. CBo60HbIE KOJIEOAHUS.



[apMoHuueckre kosiebaHusA. KuHeMaTuyeckoe W JAMHAMHUYECKOE
onvcaHue. JHepreTU4YecKoe ONMCaHUe (3aKOH COXpaHEHUsI MeXaHUYeCKOU
sHepruu). BeIBoJ JUHAMHUYECKOTO ONMMCAHUA TapMOHHUYECKUX KOJIeOaHUU U3
MX 3HEPreTU4eCKOro U KWHEMaTU4Y€eCKOr 0 OMUCaHUS.

Avmuintyga v dasa koseb6aHui. CBSA3b aMIUIUTY/[bl KOJIeOAaHUU
MCXOHOM BeJIMYMHBI C aMIJIUTYLaMU KOJIeOaHUU eé CKOPOCTH U YCKOPEHHUS.

[lepuon u 4yactoTa Kosie6banuu. [lepuos MasbIx CBOOOJHBIX KOJIEOAaHUU
MaTeMaTU4eCcKoro MasTHUKa. [lepros cBOOOAHBIX KOJIEOAHUU NMPY>KUHHOTO
MasiTHUKA.

[lonaTre o0 3aryxawlux KoJsebaHUAX. BBIHYKJeHHble KoJiebaHUS.
Pe3onanc. Pe3oHaHCcHaa KpuBad. BivdaHue 3aTyXaHHWS Ha BUJ Pe30HAHCHOU
KpUBOU. ABTOKOJIEOAHUS.

TexHuuyeckue yCTpPONCTBAa M TEXHOJIOTUYECKHE NPOLIECChI: METPOHOM,
4achl, KaueJii, My3blKaJlbHble UHCTPYMEHTHI, ceucMorpad.

Ademoncmpayuu.

3anuch K0J1e6aTeJIbHOT O JBUXKEHHUS.

HabnaroneHue He3aBUCMMOCTU MepUOJAa MaJblX KoJiebaHHMM rpys3a Ha
HUTHU OT aMIIJIUTYbI.

UccnenoBanue 3aTyxamouyx KoJieOaHMW M 3aBUCMMOCTH Iepyoja
CBOOO/HBIX KOJIEOAHUN OT CONPOTHUBJIEHUS.

UccnepoBanue KoJsiebaHMUM Tpy3a Ha MAacCMBHOM MpYXKHUHE C LeJIbIO
dbopMupOBaHUA TMpeJjCTaBJeHUN 00 uJeaJbHON MOJEeJU MNPYKUHHOIO
MasiTHUKA.

3aKOH COXpaHeHHUs 3HepTUH MIPU KoJIeOaHUAX Ipy3a Ha IPY>KUHE.

UccnenoBaHue BBIHYK/I€HHBIX KOJIeOAHUH.

Habut0/1eHue pe3oHaHca.

YueHuyeckuii 3kcnepumeHm, 1a60pamopHsie pa6omsl, NPAKMUKyM.

N3MepeHue neprosa cBOOOAHBIX KOJIeOAaHUM HUTAHOTO U MPY>KUHHOIO
MassTHUKOB.

N3yyeHre 3aKOHOB [ABU)XKEHHS TeJsla B XOJle KoJIeOaHWM Ha YHpyrom
nozBece.

N3y4yeHue ABUKEHUS HUTAHOTO MasgTHUKA.

[Ipeobpa3oBaHue 3HePTUU B IPY>KUHHOM MasiTHUKE.

UccnenoBaHue yobIBaHUSA aMIINTY/ bl 3aTYyXalOIIUX KOJIEOAHUH.

UccnenoBaHue BBIHYK/IEHHBIX KOJIeOAHU .

Tema 2. 3 nekmpomazHuUmMHble KO/1€6aHUsl.

Kosie6aTenbHbI KOHTYp. CBOGOAHBIE 3/IEKTPOMAarHUTHbIE KOJIEOAHUS B
uJleaJIbHOM KoJiebaTesibHOM KoHType. PopMmyJsia ToMcoHa. CBA3b aMIJIUTY LBl
3aps/ia KOH/leHcaTopa C aMIJIMTY,0M CUJIbl TOKA B KOJIe6aTeJIbHOM KOHTYPE.



3aKOH COXpaHEHUs IHEPTUHU B U/l€aJIbHOM K0JiebaTeJIbHOM KOHTYPE.

3aTyxawliye  3JIEKTPOMarHuTHble  KoJyiebaHus.  BbIHYXJeHHble
3JIEKTpOMarHUTHBIE KOJIeOaHUS.

[lepeMeHHBIM TOK. MOUIHOCTb IMEepeMEHHOro TOKa. AMIUIUTYAHOE U
JleCTBYIOIlee 3HAaUYeHWe CUJIbl TOKA U HalpsKeHUs NMpPHU pas3/ndHou popme
3aBUMCUMOCTHU IePpEMEHHOI0 TOKA OT BpEMEHHU.

CUHyCcOMJA/NbHBIA IepeMeHHbId TOK. Pe3ucrop, KOHJAeHcAaTOop U
KaTyllKa HWHAYKTUBHOCTU B LENW CUHYCOUJAJBbHOTO IEPEeMEHHOro TOKa.
Pe3oHaHC TOKOB. Pe30HaHC HanpsXXeHU M.

UpeanbHbld TpaHcpopmaTop. [[pou3BoACTBO, epefayda U NOTpedieHre
3JIEKTPUYECKOUN 3HEPTHUM.

JKOJIOTUYeCKHUe PUCKHU IPU NPOU3BOJCTBEe 3JIeKTpo3Hepruu. KyabTypa
MCII0JIb30BaHUA 3JIeKTPO3HEPIUH B IOBCEJHEBHOW XKU3HMU.

TexHudeckue YCTPOMCTBA U TEXHOJIOTUYECKHEe IpOLLeCChI:
3JIEKTPUYECKUU  3BOHOK, TeHepaTop IIepeMeHHOro TOKa, JIMHUMU
3JIeKTpolepe/ady.

AdemoHncmpayuu.

CBOOOAHBIE 3/IEKTPOMAarHUTHbIE KOJIEOaHHS.

3aBUCMMOCTb 4YaCTOTbl CBOOOJHBIX KOJIEOAHWUW OT UHAYKTUBHOCTH H
éMKOCTU KOHTYpa.

OcyuiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHU .

['eHepaToOp He3aTyXalOIMX 3J€eKTPOMArHUTHBIX KOJIEOAaHUH.

Mopesb 3/1IeKTPOMarHUTHOTO reHepaTopa.

BbIHY>X/1eHHble CHHYCOUAJIbHbIE KOJIeOaHUS.

PesucTop, KaTymika WHAYKTUBHOCTU U KOHJEHCATOp B LeNu
IepeMeHHOTr0 TOKa.

Pe3oHaHC mpu nocsefj0BaTeJIbHOM COEAMHEHUH PEe3UCTOpa, KaTyLIKU
MHAYKTUBHOCTH U KOHJeHCaTopa.

YCTpPOWCTBO M NIPUHIUI JeHCTBUSA TpaHCPopMaTopa.

Mogesnb IMHYU 3JIeKTpoIepesayH.

YueHuyeckuii 3kcnepumeHm, 1a60pamopHsie pa6omsl, NPAKMUKyM.

U3ydeHue TpaHchopMaTopa.

HccnepoBaHue  mepeMeHHOTO  TOKAa  4epe3  IOCJAe[0BaTeJbHO
COeJMHEHHbIE KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabsroneHue 3/1eKTpOMarHUTHOTO pe3oHaHca.

UccnegoBaHue paboThbl HICTOYHUKOB CBETA B LieNU IEPEMEHHOT0 TOKa.

Tema 3. MexaHu4yeckue u 3/1eKmpoma2HUMmMHbvle 80/1HbL.

MexaHu4yeckue BOJIHBI, YCJIOBUA HUX pacrnpocTtpaHeHusd. [lonepedyHsle u
NpOJOJIbHbIE BOJIHBL [lepuoJi, CKOpOCTh pacnpoCTpaHeHUs U JJIMHA BOJIHBI.



CBOMCTBa MeXaHUYECKUX BOJIH: OTpakeHHUe, MpesJIOMJIeHHUE, UHTepPepeHUs
U JUPpaKILus.

3ByK. CkopocTb 3ByKa. [poMKocTb 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[llymoBOe 3arpsisHEHHE OKPYKaIoler Cpe/ibl.

JJIeKTPOMAarHUTHbIE BOJIHBL. YCJIOBUS HU3JIyYeHUS 3JIEKTPOMATrHUTHBIX
BOJIH. B3aMHas opreHTalus BEKTOPOB B 3JIEKTPOMarHUTHOW BOJIHE.

CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHHUe, IpeJIOMJIEHHUE,
noJisipu3anus, MiHTepdepeHda U AUPpaKIUs.

[lIkasa 3JIeKTPOMAarHUTHBIX BOJIH. [IprMeHeHHe 3JIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUUIIBI paIMOCBA3U U TeJeBUeHUs. Paguosiokanus.

JJIeKTpOMarHMTHOE 3arpsi3HEHHE OKPYKaKIen cpe/ibl.

TexHHW4YecKHe YCTPOMUCTBA U NMPAKTUYECKOE IPUMEHEHNE: My3bIKaJbHbIE
MHCTPYMEHTHI, pajap, paJUuoNpUéMHUK, TeJIeBU30p, aHTeHHa, TesiedpoH, CBY-
neyb, yJIbTPA3BYKOBAsA IMarHOCTHKA B TEXHUKE U MeJUIAHE.

Ademoncmpayuu.

O6pa3oBaHue U pacnpoOCTPaHEHHME MOMEPEUYHBIX U TPOA0JIbHbBIX BOJIH.

Kosebstouieecs Teso Kak UCTOYHUK 3BYKa.

3aBUCHMMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaburoeHue oTpaxkeHUS U IPeJIOMJIEHHS MEXaHUYEeCKHUX BOJIH.

Hab6utoeHue nHTepdepeHUY U JUPPaKIUK MEXaHUYECKHUX BOJIH.

AKycTHUYeCKUH pe30HaHC.

CBoMCTBA yJIbTPa3ByKa U ero NpruMeHeHHUE.

Haburo/ieHue cBA3U TPOMKOCTH 3BYKa U BbICOThI TOHA C aMILJIUTYA0H U
4acTOTOU KOJIeOaHU.

UccnegoBaHue CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTpPaKEHHUE,
npeJsioMJIeHUe, osisipu3anus, Audpakyus, uHTepdepeHUsl.

O6HapykeHrue HHPPAKPACHOTO U yJIbTPaPUO0JIETOBOTO U3JIyYEeHUH.

YueHuyeckuii s3kcnepumeHm, 1a60pamopHsie pa6omsl, NPaAKMuUKyM.

M3ydeHne napaMeTpOB 3BYKOBOM BOJIHBI.

M3ydyeHne  pacnpoCcTpaHeHUs 3BYKOBBIX BOJIH B  3aMKHYTOM
IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpaMosinHellHOe pacnpoCTpaHEHHE CBeTa B OJHOpoAHOU cpene. Jlyu
cBeTa. ToueyHbIN UCTOYHHUK CBETA.

OTpakeHue cBeTa. 3aKOHbl OTpakeHUsA cBeTa. IlocTpoeHue
M300pakeHUU B MJIOCKOM 3epkKaJie. Chepuyeckure 3epkaJia.

[IpesioMeHue cBeTa. 3aKOHbI MpeJOMJIEHHMS CBeTa. AOCOJIIOTHBIN
nokKa3aTeJsib IpesiomyieHUss. OTHOCUTE/IbHBIM MOKa3aTeJb MpeJoMJIEHHUS.



[IocTOAHCTBO 4YacCTOTBI CBeTa M COOTHOUIEHHWE [AJIMH BOJIH IIPU Iepexoje
MOHOXPOMAaTUY€ECKOI0 CBeTa Yepe3 rpaHully pas/esa AByX ONTUYECKUX Cpes,.

Xopn nydeu B npusMe. [lucnepcuda cBeta. C102KHBIM COCTaB 6€JI0ro CBeTa.
liBeT.

[lontHoe BHyTpeHHee oTpaxeHHe. IlpefesbHBIM yros MOJIHOTO
BHYTPEHHEro OTpPaXKeHUs.

Cobuparmme U paccerBarwlive JUH3bl. ToHKadA JuH3a. PoKycHoe
paccTosiHUe U ONTHYecKas ChJia TOHKOUW JIMH3bl. 3aBUCHUMOCTb (POKYCHOIO
paccTossHUSI TOHKOW cdepuyeckor JIMH3bl OT €€ TeoOMeTpUM U
OTHOCHUTEJILHOTO II0Ka3aTeJid [IpeJOMJIeHU .

dopmMysia TOHKOH JIMH3BL. YBeJIMUeHUe, laBaeMoe JINH3O0H.

Xop Jiy4a, npolie lero JUH3y no/J NPoru3BOJIbHBIM YIJIOM K €€ IJIaBHOU
ontuvyecko ocu. [loctpoeHne M300pakeHUWU TOYKHM KM OTpe3Ka NpPsIMOM B
COOMpaLIMX U paCCEUBAIOILUX JIMH3AaX U UX CUCTEMaX.

Ontuyeckue npubopel. Paspemarwimas cnocobHocTs. [1a3  kKak
ONTHUYeCKasd CUCTeMaA.

[Ipesenbl IPYUMEHUMOCTHA TeOMETPUYECKOU ONITUKU.

BosnoBas ontuka. UHTepdepeHuus cBeta. KorepeHTHble MCTOYHUKH.
YcnoBus HabJl0[eHUS MaKCUMYMOB U MUHUMYMOB B UHTepdepeHMOHHON
KapTUHEe OT [JBYyX KOIepeHTHbIX WCTOYHUKOB. [IpuMepnl KjacCUYeCKUX
MHTepEepPEeHLIUOHHBIX CXEM.

Judpakuusa cBeta. [AudpakinyoHHass pelméTka. YcaoBUe HaOJIOJeHUA
IJIaBHBIX MaKCMMyMOB IIpU MaJleHUH MOHOXPOMAaTHU4YeCKOro cBeTa Ha
AUPaKLUOHHYIO PELIETKY.

[Tongapusanusda ceera.

TexHUYeCKHe YyCTPOUCTBA U TEXHOJIOTUYECKHE MPOLLEeCChbl: OYKH, JIyIa,

nepuckon,  <¢oToanmnapar, MUKPOCKOII, NPOEKIIMOHHbIK  ammnapar,
NpOCBeTJIeHHWE ONITUKH, BOJIOKOHHAs ONTHKA, AUPPAKIIMOHHAsA pelléTKa.
Ademoucmpayuu.

3aKOHbI OTPaXKEHHUS CBeTa.

UccnepoBaHue npesioMaeHus CBETA.

Ha6sto/ieHre nosIHOro BHYTPEHHETr0 oTpaXkeHus. Moiesib CBETOBO/A.

UccnenoBaHue xo/la CBETOBbIX NMYYKOB 4Yepe3 IJIOCKOMapaslieIbHYIO
MJIACTUHY U IPU3MY.

UccnepoBanue CBOMCTB U300paXKeHUH B JIMH3AX.

Mopenn MUKpPOCKOIa, TeJIeCKOna.

Hab6sroneHue nHTepdepeHIIMU CBETA.

Hab6sto/ieHre BeTOB TOHKUX MJIEHOK.

Hab6usoeHue nudpakiyuy ceeTa.



N3ydeHue 1uPppaKkUOHHOW PELIETKH.

HaburogeHue 1uppakMOHHOIO CIEKTPA.

HaburogeHue fucnepcuu cBeta.

Habs0/1eHue nosisipusainu CBeTa.

[IprMeHeHHe NOJIAPOUIOB /1 U3YUEHUSA MeXaHUYEeCKUX HallpSHKEeHUU.

YueHuyeckuii 3kcnepumeHm, 1a60pamopHsie pa6omsl, NPaAKMuUKyM.

M3MepeHUe noKasaTeJis IpeJIOMJIEeHUS CTEKIIA.

UccnenoBaHnue 3aBUCUMOCTU QPOKYCHOTO PacCTOSIHUS OT BelecTBa (Ha
NpUMEPE XKUJKUX JIMH3).

N3MepeHne GOKYCHOT0O pacCTOSAHUSA PACCEUBAKOIMX JIMH3.

[ToniyyeHue n300pakeHHUSA B CUCTEME U3 IIJIOCKOT0 3epKaJia U JINH3bI.

[losiyyeHue N300pakeHHUSA B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TeleCKONMUYeCKUX CUCTEM.

Hab6usogenue nudpakiuy, uHTEppepeHIud U MoJsipU3aliu CBeTa.

N3ydyeHue moJIpU3allMu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTHU
JIU3JIEKTPUKA.

N3ydeHue nHTepdepeHIUY J1Ia3epHOT0 U3JIYUYEHHUS HA ABYX LIEJISIX.

Habnaropenue gucnepcum.

Hab6usrogenue u uccnenoBanve AuGpaKIMOHHOTO CIIEKTPA.

N3MepeHue JJIMHBI CBETOBOM BOJIHBI.

[lonyyeHne chnekTpa  U3JIy4eHHUS  CBETOJMOJAA TMpPUA  [OMOIHU
AUPPaKIUOHHOM PELIETKH.

Pa3zpges1 6. OCHOBBI ClieljUa/IbHOU TEOPUU OTHOCUTEJ/IbHOCTHU.

['paHuibl NPUMEHMMOCTHM KJIACCUYECKOM MexaHUKHU. [locTysaThl
CrenyaJbHOM TEOPUU OTHOCHUTEJbHOCTH.

[IpocTpaHCTBEHHO-BpeMeHHOM UHTepBas. [IpeobpasoBanus JlopeHia.
YcaoBrue npU4YUHHOCTU. OTHOCUTEJBHOCTh OJHOBPEMEHHOCTU. 3aMe/JiIeHUe
BpPEMEHU U COKpallleHUE JIJIMHBI.

JHeprus ¥ UMIYJIbC PEJATUBUCTCKON YaCTULBI.

CBfAA3b MacChl C 3HepPruer M HMIYJIbCOM PEeJATUBUCTCKOU YaCTHUIbL.
JHeprus NoKoA.

TexHUYeCKHE YCTPOUCTBA U TEXHOJIOTUYECKHE MPOIECCHI: CTYTHUKOBbIE
NPUEMHUKH, YCKOPUTEJIU 3aPSIP)KEHHBIX YACTHUIL,

Y4eHHUUYeCKUH 3KCIEPUMEHT, JabopaTOpHble pabOThl, TPAKTUKYM.

OnpejnesieHMe HWMIYyJbCa W 3HEPrUM PEJNSITUBUCTCKUX dYacTul] (o
doTorpadusaM TpeKoB 3apsHKEHHbIX YACTHUI] B MArHUTHOM I10JI€).

Pa3gen 7. KBanToBasa ¢pusuKa.

Tema 1. KopnyckKyiapHo-80/1H08011 dya/1u3m.



PaBHOBeCcHOe Tem/ioBOoe U3JlydyeHUe (M3JydyeHHe abCOIOTHO YEPHOTrO
TeJa). 3aKoH cMeleHus Buna. ['nnoresa Ily1aHka o KBaHTax.

®oToHBI. JHEPrUsd ¥ UMNYJbC GOTOHA.

®otoaddekt. OnbiTel A. T. CrosetoBa. 3akoHbl (oToadpdeKTa.
YpaBHeHue JuHIITEWHa a9  Portosaddekta. «KpacHas  rpaHuna»
dboToadpPekTa.

JlaBsieHue cBeTa (B YacCTHOCTH, [laBJleHHWe CBeTa Ha abOCOJIIOTHO
MOTJIOIIAKILYI0 M abCOJITHO OTpaXKawinyr noBepxHocTb). OnbiThl II. H.
JlebeneBa.

BosiHOBbIe cBoMcTBa 4acTtul,. BosHbl ae bpouss. [jvMHa BOJIHBL Je
Bponnss u pa3Mepbl 00J1aCTH JIOKaJA3aLMM [BWXKYLIENUCA 4YaCTHUIBL.
KopnyckynspHo-Bo/IHOBOM — aAyaau3M. Jludppakiyusa  3JIeKTPOHOB  Ha
KpUCTaJLJIax.

Cnenuduka U3MepeHnH B MHUKpPOMHUDpE. CooTHOLIEHUA
HeonpeaenéHHocTel ['elizeH6epra.

TexHUYeCcKHe YCTPOUCTBA U TEXHOJIOTUYECKHUE MIPOLIECCHI: CIIEKTPOMETP,
doToasieMeHT, GOTOAATYMK, TYHHEJNbHBIA MUKPOCKOII, COJIHEYHAs1 OaTapes,
CBETOUO/,

Ademoncmpayuu.

®oTo3pPeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

UccnepoBaHue 3akoHOB BHelIHero ¢poToaddekra.

UccnepoBaHue 3aBUCUMOCTU CONPOTHBJIEHUS MOJYNPOBOJHUKOB OT
OCBEIIEHHOCTH.

CBeToauo/I.

CosiHe4dHas 6aTapes.

YueHuyeckuii 3kcnepumeHm, 1a60pamopHsie pa6omsl, NPAKMUKyM.

UccnepoBanue poTopesucropa.

U3mepenne mnoctosHHoOW [lnaHka Ha  OCHOBe  HCCJie[JOBaHUA
dboToadpdekTa.

UccnepoBaHue 3aBUCMMOCTHM CUJIBI TOKa 4Yepe3 CBETOAMOJ OT
HaMpsKeHUs.

Tema 2. duzuka amoma.

OneIThI MO MCCAEeJ0BaHUIO CTpPOeHUs aToMma. [liaHeTapHas Mozesb
atoma Pesepdopaa.

[loctynatel Bopa. U3aydyeHue u norJionieHMe GOTOHOB NpPU Iepexojie
aToMa C OJTHOTO YPOBHSI SHEPTHUM Ha JPyTOM.

Byl ciekTpoB. CEKTp ypOBHEW 3HEPTHUU aTOMa BOOPOA.

CroHTaHHOE Y BBIHYX,eHHOE U3Jy4yeHue cBeTa. Jlazep.



TexHudeckue yCTPOUCTBA 51 TEXHOJIOTUYeCKHe NPOLECCHI:
CHEeKTPaJIbHbIM aHa/MIU3 (CIIEKTPOCKOII), J1a3ep, KBAaHTOBbIM KOMIIBIOTED.

Ademoncmpayuu.

Mogenb onbiTa Pesepdopaa.

Habsto/1eHue IMHeN4YaThIX CHEKTPOB.

YCTpOUCTBO U leCTBUE CUETYUKA UOHU3UPYIOLIUX YACTHULL.

OnpepeneHue AJIWHBI BOJIHBI JIA3€PHOTr'0 U3JIy4YeHU .

YueHuveckuii 3kcnepumeHm, 1a60pamopHsie pa6omsl, NPAKMUKyM.

HabsaroneHue iMHeHYaTOro cieKTpa.

HccnepoBaHue cnekTpa pas3peXeHHOro aToOMapHoOro BoJopoJa U
M3MepeHHe NOCTOAHHOU Puabepra.

Tema 3. duzuka amomHo20 10pa U 3/1eMeHMAapHbsIX Yacmuy.

HyksonHas wmogenb sjapa [eilizeH6epra-MiBanenko. 3apsij —sjpa.
MaccoBoe yucJio gapa. U3oTonsl.

PaguoakTuBHOCTb. Anbda-pacnazn. IJAeKTPOHHBIM U TO3UTPOHHBIN
6era-pacnaj. [amMa-usyyeHue.

3aKOH paZjMOaKTUBHOrO pacnaza. PauoakTUBHbIE U30TOIBI B IPUPOJE.
CBOMCTBa HOHU3UPYIOLLEr0 U3Jy4YeHUSA. BivdaHHe paJUMOaKTUBHOCTH Ha
»KUBbIe OpraHu3Mbl. EcTecTBeHHBIN QOH U3JydeHUs. Jlo3uMeTpHusl.

JHeprus CBSI3Y HYKJIOHOB B s/ipe. AnepHrble cuibl. [lepekT Macchl gpa.

Anepuble peakuuu. /[leneHne U CcUHTe3 dnep. ALepHble peaKTOPHL.
[Ipo6sieMbl ymnpaB/sieMOro TepMOSJIEPHOTO CHHTe3a. JKOJIOTUYeCKHe
acrneKThbl Pa3BUTHSA AJIEPHOU SHEPTETUKU.

MeToAbl perucTpaluu U ucciae0BaHUA 3JleMeHTAaPHbIX YaCTHUL.

dyHpaMeHTa/IbHble B3aUMOJEeNCTBUA. bapuOHbI, ME30HbI U JIEITOHBI.
[IpencraBaenue o CtaHzapTHOM MoJiesv. KBapK-ryitooHHas MoJieJib a[pOHOB.

dusuka 3a npegenamu CTaHAApPTHOM Mozenu. TéMHad MaTepus U
TEMHAasA 3HepTuUs.

EnuHCcTBO GM3UYeCKOM KapTUHBI MUDpa.

TexHUYecKHe yCTPOMCTBA M TEXHOJIOTUYECKHE MPOLECChl: JO3UMETP,
KaMepa BuiibcoHa, AepHBIM peakTop, TEPMOSAJLEPHBIM peaKTop, aTOMHasd
60M0a, MarHMTHO-pe30HaHCHas ToMorpadusi.

YueHuuecKuil 3kcnepumeHm, 1a60pamopHsie paéomusl, NPAKMUKyM.

UccnegoBaHue TpeKoOB YacTHI] (110 TOTOBbIM poTOrpadpusim).

UccnepoBaHue paZiioakTUBHOIO GOHA C MCIIOJIb30BAaHUEM [J03UMETPA.

N3y4yeHue norJsoileHust 6eTa-4acTUL] aJIlOMUHUEM.

Pa3zzgen 8. 3sieMeHTbl aCTPOHOMMH M ACTPOPU3UKH.



JdTanbl pa3BUTHUSA ACTPOHOMHM. l[IpHK/IaHOE U MHPOBO33pEHYECKOE
3Ha4YeHHWe acTPOHOMMHU. [I[pUMeHUMOCTh 3aKOHOB (QU3UKHU [JISI 00'bsICHEHUS
NPUPOJbl KOCMUYECKHUX 00'bEKTOB.

MeTo bl aCTPOHOMUYECKUX HcCcaeJoBaHUNW. COBpeMeHHble ONMTHYECKHE
TeJIeCKOIIbI, paJIM0TeeCKOIbl, BHeaTMochepHasi aCTPOHOMMUSI.

Bup 3Bé3gHOr0 Heba. Co3Be3usl, ApKUE 3BE3MbI, JIAHETHI, UX BUJUMOE
JIBHDKEHHE.

CoJsiHe4YHas cucTeMa.

CosiHiie. CosiHeYHasd aKTUBHOCTb. UCTOYHUK sHepryuur CoJsiHIIA U 3BE3 .

3BE3/ibl, X OCHOBHbIe XapaKTEPUCTUKHU. /[Marpamma «CHeKTpaJsibHbI1
KJIaCC — CBETUMOCTb». 3BE3/bl I'JIAaBHOW MOCJEeA0BaTEJbHOCTH. 3aBUCUMOCTb
«Macca - CBETUMOCTb» /JJd 3B€3J TIJIaBHOM I0OCJeJ40BaTeJbHOCTH.
BHyTpeHHee  cTpoeHue  3BE34. CoBpeMeHHble  IIpeJACTaBJIEHUA O
NPOUCXOXKAEHUHU U 3BOJIIOLMH COJTHIIA U 3BE3/,. ITAllbl )KU3HU 3BE3/.

Mueunsiid [lyTh - Halwa FasakTuka. [losoxkeHve u gBukeHue CoJiHIA B
[asmakTuke. Tyunbl rasakTuk. PagyvorasakTuKu U KBasapbl. YEpHble AbIphI B
A/lpax raJakTHK.

Bcenennas. Pacuinpenue BcenenHoil. 3akoH Xa66Jia. Pasberanue
rajiakTUk. Teopus boJsibioro B3pbiBa. PeIMKTOBOE HM3Jly4YeHHeE.

MacmtabHast ctpykTypa BcenenHoil. MeTarajiakTHKa.

HepeméHnHble npo6/ieMbl aCTPOHOMHH.

YueHuueckue Ha6.1100€HUS.

HabGsosieHuss  3BE3HOrO0  Heba  HEBOOPYKEHHBIM  TIJla30M  C
WCIIOJIb30BaHUEM  KOMIIBIOTEPHBIX  NPUJIOKEHHWW JJIA  ONpeJeseHus
110J10’KeHUsI HEOeCHBIX 00'b€KTOB Ha KOHKPETHYIO AAaTy: OCHOBHbIE CO3BE3/UsI
CeBepHOro noJiyliapusa u spKue 3Bé3/bl.

Hab6swogenus B Teseckon JlyHbl, MJaHeT, TYMAaHHOCTEW W 3BE3/HbBIX
CKOILJIEHHH.

du3nyecKul NPpaKTUKYM.

Crnocobbl u3MepeHHs (PU3UYECKHX BeJUYHUH C MCIOJb30BaHHUEM
aHAJIOTOBBIX U IUGPOBBIX U3MEPUTEJbHbIX MPUOOPOB U KOMIBHTEPHBIX
JIATYNKOBBIX CHCTEM. AOCOJIIOTHble W OTHOCHUTEJIbHble MOTPEIIHOCTH
M3MepeHri Gpu3rnyeckux BeJMYrH. OlleHKa rpaHul] IOrPelIHOCTeMN.

[IpoBeJieHWe KOCBEHHbIX HU3MEPEHHH, HCCJEeJOBAHUU 3aBUCHMOCTEM
bu3nvYecKux BeJIMUUH, IPOBepKa NpeJI0’KEHHbIX TUIIOTE3 (BbIOOP M3 paboT,
ONUCAHHBIX B TeMaTUYECKUX pasfesax «YYeHUYEeCKHUH ISKCIEePHUMEHT,
JlJabopaTopHble paboThbl, IPAKTUKYM»).

06o6uIa0IEee IOBTOPEHHE.



O606leHMe W CUCTEMaTH3alUs COJEpPXKaHUS pas3fiesioB  Kypca
«MexaHHKa», «MousiekynsspHad dusnka 5 TepMOJUHAMUKA»,
«JJekTpoguHaMuKa», «KosebaHuss u BOJIHbIY, «OCHOBBI CleLUaJIbHOU
TEOPUU OTHOCUTEJSbHOCTU», «KBaHTOBass GpU3UKa», «IJIeMEHTbl aCTPOHOMUHU
Y acCTPOPUIUKU».

Posb QU3MKM U aCTPOHOMHMU B 3KOHOMHYECKOH, TEXHOJIOTUYECKOH,
COLMAJIbHOM M 3TUYECKOM cdepax JedATeJbHOCTU YesJOBEKA, POJIb U MECTO
$GU3UKHU U aCTPOHOMHMU B COBPEMEHHOW HAYYHOW KapTHHE MUPA, 3HAUYEHUE
ONnMcaTeJbHOU, CHCTEMATHU3UPYIOLIEH, 00'bSICHUTENBHON U IPOTHOCTUYECKOU
GYyHKIMH GU3UYECKON TEOPHH, PoJab GU3NYECKOU TEOPUU B GOPMHUPOBAHUHU
npejCTaBJeHUN 0 PU3NYECKOM KapTUHE MUPA, MeCTO GU3NYECKOU KapTHUHBI
MHpa B 00LIeM psAAY COBPEMEHHBIX €CTeCTBEHHO-HAYYHbIX NIPeACTaBJIEeHUN O
pUpo/iE.

MexnpeameTHble CBA3U.

U3ydyeHue kypca GuU3UMKM yrJiyoJséHHoro ypoBHA B 11 kiacce
OCYLLECTBJSAETCA C Y4E6TOM COJep:KaTeJbHbIX MeEXIpPeJMETHBIX CBA3€U C
KypcaMy MaTeMaTUKH, OU0JIOTUU, XUMUH, TeorpaduU U TEXHOJOTHUH.

MedicnpedmemHble NOHsIMUS, C8A3AHHbIE C U3YYeHUeM Memodos
HAY4YHO20 NO3HAHUSA: fIBJeHWe, HaydHbl (akKT, runoresa, ¢$uandeckas
BeJIMYMHA, 3aKOH, TEeOpUs, HabJIIJeHUe, 3KCIEePUMEHT, MOJEeJUPOBAHHUE,
MO/ieJib, U3MEPEeHUe, MOTPELIHOCTH U3MEePEHUH, U3MEPUTEJIbHbIE TPUOOPHI,
nrdpoBas JabopaTopus.

Mamemamuka: pelieHue CUCTEMbl ypaBHeHUU. TpUTrOHOMeTpHUYECKHUE
bGyHKIUU: CUHYC, KOCHHYC, TaHTEeHC, KOTaHTEHC, OCHOBHOE€
TPUTOHOMETPHUYECKOE TOXKJECTBO. BeKTopbl M HMX NpPOEKUUH Ha OCH
KOOP/JIMHAT, CJ0KeHHWe BEKTOPOB. [Ipou3Bo/iHble 3/1eMeHTAapPHbIX QYHKIUH.
[Ipyu3Haku noao06UsA TPEYTOJbHUKOB, ONpeiesieHre NJIOIAU IJIOCKUX QUTYD
M 00'bEMa TelJl.

Buosoz2us: snekTpruyecKre SIBJEeHUS B }KMUBOU IPUPO/IE, KOJiebaTeIbHbIe
JIBU>KEHUSI B »KUBOW NPUPO/JIE, IKOJIOTUYECKHME PUCKHA MPU MPOU3BOJCTBE
3JIEKTPOIHEPTHH, 3JIEKTPOMAarHUTHOE 3arpsi3HEeHUe OKpYXKalolleld cpejbl,
yJIbTPAa3BYKOBasl IMarHOCTUKA B MeJHWIIMHE, ONNTUYECKUE SIBJEHUS B KUBOU
npUpo/ie.

Xumus: cTpoeHuMe aTOMOB W MOJIEKYJ, KPUCTA/UIMYECKass CTPYKTypa
TBEPABIX TeJ, MeXaHU3Mbl 00OpPA30BaHUS KPUCTANJINYECKOW PEIIETKH,
CIeKTpaJibHbIM aHAJIU3.

leoepadhusi: MarHUTHbIe TMoJit0ca 3eMJIM, 3aJieXKd MarHUTHBIX PY/I,
dboToChEMKaA 3eMHOM MOBEPXHOCTH, cercMorpad.



TexHo/102u5: TpYMEHEHUE TMOCTOAHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIeKTpoJBUraTeb KOOH, reHepaTOp MEPEMEHHOr0 TOKA, WHAYKIMOHHAas
neyb, JJUHUMU 3JIEKTpoOIlepe/ay, 3JIeKTpOoABUraTe b, pagap, pPaiMONPUEMHUK,
TeJIeBU30p, aHTeHHa, TesedpoH, CBY-neyb, yibTpa3ByKoBasg AUArHOCTUKA B
TeXHHKe, IPOEKIIMOHHbIHN annapaT, BOJIOKOHHAasl ONTUKA, COJIHeUYHas 6aTapes,
CIIyTHUKOBBIE NIPUEMHUKH, fAJlepHas 3HEPreTUKa U 3KOJIOTUYeCKHUe aCleKThl
€€ pa3BUTHUA.



[IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA [TPOT'PAMMEI 110 ®U3UKE HA
YPOBHE CPEJHETO OBIIET'O OBPA3OBAHUA/IMYHOCTHBLIE
PE3YJIbTATHI

JIMYHOCTHBIE PE3YJ/IbTATbI

JINYHOCTHBIE pe3y/bTaTbl OCBOEHHUs y4yeOHOro mnpeamera «Pusuka»
JIOJDKHBl ~ OTpaXkaTb  TOTOBHOCTb U CHOCOOHOCTb  00OyYaroLUXCS
PYKOBOJCTBOBAaTbCSA CHOPMUPOBAHHON BHYTPEHHEN MO3UIIMEN JIMUHOCTH,
CUCTEMOU 1IEHHOCTHBIX OPHUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX yOEXJEeHUH,
COOTBETCTBYIOIIUX TPAaJAULUOHHBIM I€HHOCTSAM PpPOCCUMCKOTO OOIeCTBa,
pacliMpeHye >XU3HEHHOTO ONbITa U ONbITa [JAeATeJbHOCTH B IMpolecce
peasiu3ali OCHOBHbIX HAllpaBJIEHUU BOCIIUTATEJNbHOM [ eATEJbHOCTH, B TOM
YHCJIe B YACTHU:
rpakJaHCKOro BOCIIUTAHUA:

e CPOPMHUPOBAHHOCTb TPAXKAAHCKOW IMO3ULMU OOyYalOLIEerocsd Kak

aKTUBHOTO U OTBETCTBEHHOTO YJIeHa POCCUUCKOI0 00I1eCTBa;

e TMPUHATHE TPAJUIMOHHBIX 00IEeYEeTOBEYECKUX TYMAHUCTUYECKUX M
JIEMOKPATUY€ECKHUX [JEeHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYI [IeATeJbHOCTb B HWHTeEpecax
rPaXXJaHCKOro O0O0IlecTBa, y4yacTBOBaTb B CaMOYINpPaBJIEHUU B
obpa3oBaTeJIbHOM OpraHU3alUy;

e yMeHME B3aUMOJEWCTBOBATh C COLMAJbHBIMU HWHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIIMSIMU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTApPHOM ¥ BOJIOHTEPCKOU AeSTeTbHOCTH.

NaTPUOTHUYECKOr0 BOCIUTAHUSL:

e CPOPMHUPOBAHHOCTb POCCUHUCKON TpPaKJaHCKOM UJEHTHUUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOIIeHWe K  TOCyJapCTBEHHbIM  CUMBOJIAM,
JIOCTKEHHUSAM POCCUMCKUX YYEHBIX B 00/1aCTU QU3HUKHU U TEXHUKE.

AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

e CPOPMHUPOBAHHOCTbL  HPABCTBEHHOIO  CO3HAHHWS,  3THUYECKOrO
NOBeIeHUS;

e CIIOCOOHOCTb OLIEHMBATh CUTyallMl0 W MPUHUMAThb OCO3HAHHbIE
pellleHHsl, OPUEHTUPYSICb HAa MOPaAJIbHO-HPAaBCTBEHHbIE HOPMBbI U
IIEHHOCTH, B TOM YHUCJI€ B eI TEeJIbHOCTHU YYEHOT0;

e 0OCO3HaHME JIMYHOTO BKJIaJla B MOCTPOEHHUE YCTOUYHUBOTO OYAYIEro.

3CTEeTUYECKOro BOCIUTAHUA:



3CTETUYEeCKOe OTHOIEHHWe K MHpPY, BKJ/OYAs 3CTETUKY HAy4HOTO
TBOPUYECTBA, NpUcyLiero GU3n4ecKo HayKe.

TPYAOBOI0o BOCIIUTAHUA:

MHTEepeC K pa3iMdHbIM cpepaM npodeccuoHaTbHOU J1eITeJIbHOCTH, B
TOM YHUCJIe CBS3aHHBIM C QU3UKON U TEXHHUKOU, yMeHHUe COBepIIaTh
OCO3HAHHBIA BBIGOp Oyayued npodeccHM UMW peaTrd30BbIBATh
COOCTBEHHbIE YKM3HEHHbIE IJIaHbI;

rOTOBHOCTb U CIOCOOHOCTh K 00pa30BaHHI0 U CaMOOOpPa30BaHHUIO B
06/1acTU GU3UKHU HA NPOTSKEHUHN BCEU XKUBHHU.

IKOJIOTUYECKOro BOCIIMTAHUA:

chOPMHUPOBAHHOCTb  3KOJIOTUYECKOW  KYJbTYypbl, = OCO3HaHUE
r7106aJbHOT0 XapaKTepa 3KOJ0TUYeCKUX TPobJieM;

NJIAHUPOBAHUE U OCyLIeCTBJIEHUE NEUCTBUH B OKPYKaloLleHr cpejie Ha
OCHOBE 3HAHUS LieJied yCTOMYMBOI0 Pa3BUTHS YeJ0BEYECTBA;
pacliMpeHre ONbITa AeATeJbHOCTH 9KOJOTHYECKON HallpaBJIeHHOCTH
Ha OCHOBE MUMEIUIMXCS 3HAaHUU 110 QU3HUKE.

IHEHHOCTH HAYIYHOTO NO3HAHUA:

cpOpMUPOBAHHOCTD MHUPOBO33peHHUS], COOTBETCTBYIOLETO
COBPEMEHHOMY YPOBHIO pa3BUTHUSA GU3UUECKON HAYKY;

OCO3HAaHHWE LIEHHOCTHM HAy4YHOH [JAesATeJbHOCTH, TOTOBHOCTb B
npouecce U3y4eHUss QU3UKHA  OCYUIECTBJATb IMPOEKTHYI U
MCCJIe/I0BATEbCKYIO eI TEIbHOCTh UHANBU/YaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAaJIbHbIE YYeOHbI€e JeCTBUS
ba3oBble Jlorn4yecKue AerCTBUA:

CaMOCTOSITeJIbHO (GOPMYJIMPOBATh U aKTyaJM3UPOBAThb MNpPOOJIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;

onpefessTh LieJU AesTeJbHOCTH, 33/laBaTh NapaMeTpbl U KPUTEPUH
UX IOCTU>KEHUS;

BbISIBJISTh 3aKOHOMEPHOCTU U MPOTHUBOPEYUSI B pacCMaTPUBAEMbIX
bU3MUYeCKUX sBJIEHUSX;

pa3pabaTbhiBaTh IJIaH pelleHusd Mpob6JsieMbl C Y4ETOM aHaJM3a
MMEIOIIUXCS MaTepruabHbIX U HeMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JleSTeJbHOCTb, OI[€HUBAThb COOTBETCTBUE
pe3yJIbTaTOB LieJisIM, OlleHUBAaTh PUCKH MOCJAeCTBUU e TeJIbHOCTY;
KOOPJAWHUPOBATb M BBINOJHATbh PabOTy B YCJOBUSIX pPeaTbHOrO,
BUPTYaJIbHOTO U KOMOMHHUPOBAaHHOT'0 B3aUMOIEUCTBHS;



pa3BUBAaTh KpeaTHBHOE MbIIIJIEHUE TMPU pPelIeHWH >KU3HEHHBIX
npoo6JIeM.

ba3oBble ucciaeaoBaTe/ibCKue ,E[EﬁCTBPlH :

BJIaJIeTb HAy4YHOW TEPMHHOJIOTUEHN, KJIYEBbIMM TMOHATUAMHU U
MeToAaMu pU3UYECKON HAYKHU;

BJIaJleTh HaBbIKaMU Yy4eOHO-UCCIEelOBAaTEeJIbCKOM H NPOEKTHOH
JlesITeJIbHOCTU B 006/1aCTU QU3MKH, CIOCOOHOCTHI0 U TOTOBHOCTHIO K
CaMOCTOSITeJIbHOMY TNOUCKY METOJ0B pelleHus 3aJad GU3U4YeCKOro
co/iep>KaHusl, TPUMEHEHHUIO PAa3JIMYHbIX METO/I0B TO3HAHMUS;

BJIaZleTh BU/IAMU JesITeJbHOCTH M0 MOJIyYeHHWI0 HOBOI'O 3HAHMUS, €T0
MHTepIpeTalnuy, Npeobpa3oBaHHWI0 W NPHMEHEHUI0 B Pa3JIMYHbIX
y4eOHbBIX CUTYalUsX, B TOM YHCJE NPU CO3AAHUU YUEOHbIX IPOEKTOB
B 00/1aCTH QU3UKY;

BbISIBJIITh MPUYMHHO-CJIE/CTBEHHbIE CBSI3U M aKTyaJM3UPOBATb
3a/1a4y, BbIABUTaTh TMIIOTE3Y €€ pelleHHUs, HAX0AUTb apryMeHThI AJis
Jl0Ka3aTeJbCTBAa CBOUX YTBEPXKJEHHUM, 3aJaBaTb MapaMeTpbl U
KpPUTEPUH pPELIEHUS;

aHAJIM3UMPOBATh MOJIYyYEHHbIE B X0/l pellleHUs 3aJla4d pe3yJbTaThl,
KPUTUYECKH OLEHUBAaTb HX [JOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MeHEeHHeE B HOBbBIX YCJIOBUSIX;

CTaBUTh 17| dbopMyIMpOBaTh COOCTBEHHbIE 3aZja4u B
06pa3oBaTe/JibHOW JeITEJIbHOCTH, B TOM 4YHCJEe MPH U3yYEeHUH
bU3MKY;

JlaBaTb OLEHKY HOBBIM CHUTYyallMsIM, OIleHHBATb MNPUOOPETEHHBIN
OTIBIT;

yMeTb NEepPeHOCUTb 3HaHUsA MO (U3UKe B MPAKTHYECKYI0 00/1aCTh
*KU3HelesTeJbHOCTH;

yMeTb MHTETPUPOBATh 3HAHUS U3 PA3HbIX MPeAMETHbBIX 06J1acTel;
BbIJIBUTAaTh HOBbIEe HJeH, NpeJJaraTb OpPUTHMHaAJbHble MOJXOAbl U
pelleHus;

CTaBUTb MNpoOJiIEMbl W 3a/layd, [IONyCKawIlde aJbTepHAaTUBHbIE
pelieHusl.

Pa6oTta c unpopmanmen:

BJaJIeTb HaBbIKaMU TNOJiydeHUs HHPopMauuu  (GU3UYECKOTO
COZlep>)KaHHUs U3 HMCTOYHUKOB pa3HbIX THUIOB, CAaMOCTOSATEJNBHO
OCYIIeCTBJISATh MOWCK, aHAJIU3, CUCTEMATHU3aAlAI0 U UHTEePIpPeTaALHI0
MHPOPMaLMU pa3JIMYHbIX BUZIOB U GOPM Npe/ICTaBIEHUS;

OLleHUBATh JOCTOBEPHOCTh MHPOpPMALUY;



MCII0JIb30BaTh CpejCcTBa MHGOPMALMOHHBIX MU KOMMYHHKALlMOHHBIX
TEXHOJIOTUH B pellleHUWHM KOTHUTHUBHBIX, KOMMYHHUKATHUBHbIX H
OpraHU3alMOHHBIX 33/la4 C COO/I0JleHheM TpeOOBaHUN 3PTOHOMUKH,
TEXHUKU 6e30MacCHOCTH, TUTHEeHbI, pecypcocOepexeHusi, MPaBOBbIX U
3TUYECKHUX HOPM, HOpM WHGOPMALIMOHHOW 6€3011aCHOCTH;

Co3/laBaTb TeKCTbl (PU3UYECKOTO COJiep>KaHUs B  PaA3JIUYHbIX
dopMaTax Cc Y4€TOM Has3HayeHUs UHPOpMAIUM U lieJIeBOH
ayIUTOPUM, BbIOHMpAs ONTHUMaJbHYI ¢GOpMy MOpeACcTaBJeHUs U
BU3yaJIM3aL1U.

KoMMyHHUKaTHBHbIE YHUBEpCaJIbHbIE YYeGHbIe JeHCTBUS:

OCyLIeCTBJIATb OOLIeHHe Ha YpoKaX (QU3UKA U BO BHEYPOYHOMU
[eITeJIbHOCTH;

pacrno3HaBaTh NPeANOCHIJIKM KOHQIUKTHBIX CUTyalldd M CMATr4aTh
KOH(QJIMKTBI;

pPasBEPHYTO U JIOTUYHO H3JaraTb CBOK TOYKY 3peHUsd C
MCII0JIb30BaHHUEM I3BIKOBBIX CPE/ICTB;

NOHUMAaTb Y  MCIOOJIb30BaTb MpeuMyllecTBa KOMaHJHOM U
UHAWBUYaAJTbHON pabOThI;

BbIOMPATh TEMAaTHUKy U METOJbl COBMECTHBIX JAEWCTBUU C YYETOM
OOLUX MHTEPECOB U BO3MOXKHOCTEU KaXKJ0T0 YeHa KOJIJIEKTUBA;
NpUHUMATb LU COBMECTHOM [esITeJIbHOCTH, OPraHU30BbIBATb U
KOOPJAVMHHUPOBATb AEWCTBUA MO €€ NOCTUKEHHUN: COCTaBJATH IJIaH
JIeMICTBUM, pacnpefesaTb poJyd C y46TOM MHEHHMU YYaCTHHUKOB,
00CyX/JaTb pe3y/JbTaTbl COBMECTHOM PaboThI;

OLIeHMBATb KauyeCTBO CBOEro BKJ/3/a U KaXK/0ro y4yaCTHUKA KOMaH/ibl
B OOIIMU pe3y/IbTaT 0 pa3paboTaHHBIM KPUTEPHUSM;

npejJaraTb HOBble MPOEKTHI, OLlEHUBATh UJeU C MO3ULIUHA HOBU3HBDI,
OPUTMHAJIbHOCTH, IPAKTUYE€CKOU 3HAYUMOCTHY;

OCyLIeCTBJIATb  NO3WUTUBHOE  CTpaTeruyeckoe IOBeJeHUE B
pa3/IMYHBbIX CUTYyalUsIX, MPOSBJIATb TBOPUYECTBO M BOOOpakeHHUE,
ObITh MHUIIUATUBHBIM.

PeryisiTuBHBbIE YHHMBepCaJ/IbHbIE Y4eOHbI€e JelCTBUSA
CaMoopraHusanms:

CaMOCTOSITEJIbHO OCYIIECTBJIATh MO3HABATEJbHYIO J1eITeJbHOCTb B
06s1acT PU3UKK U aCTPOHOMHMH, BBISABJIATH MPOOGJIEMBbI, CTABUTDH H
bopMyIMpOBaTh COOCTBEHHbIE 33/1a4H;

CaMOCTOSITEJIbHO  COCTaBJIATh IUIAH pelIeHUus PacYyETHBIX U
KavyeCTBEHHbIX 33jla4, MJIaH BBINOJHEHHUS MPAKTUYECKOW PabOoThl C



Y4ETOM MMEIOIUXCS PeCcypcoB, COOCTBEHHBIX BO3MOXHOCTEW U
npe/noYTeHUN;

JlaBaThb OLIEHKY HOBBIM CUTYaIUsIM;

pacliupsATh paMKu y4eb6HOro IMpeaMeTa Ha OCHOBE JIMYHBIX
npeAnoYTeHUN;

JleJlaTb OCO3HAHHBIW BbIOOP, apryMeHTHUPOBATh €ro, 6paThb Ha ceos
OTBETCTBEHHOCTbH 3a pelIeHUE;

OIleHUBATb MPUOOPETEHHBIN ONBIT;

CIOCOOCTBOBAaTh (QOPMHUPOBAHHWIO UM TMPOSABJIEHUIO 3pPYJAULMUU B
o6s1acTU GU3UKH, TOCTOSTHHO MOBBIIIATh CBOW 006pasoBaTe/IbHbINA U
KYJIbTYPHbIN YPOBEHb.

CEIMOKOHTpOJIb, 3MO].(PIOHaJIbeIﬁ HHTEJIJIEKT:

/laBaTb OLEHKY HOBBIM CHUTyallMUsIM, BHOCUTb KOPPEKTHUBBHI B
JleATeJIbHOCTD, OLleHUBATh COOTBETCTBUE PE3YJIbTATOB LeJIIM;
BJIaJIeTh HAaBbIKAMM I03HABaTeJbHOM pedJieKCMH KaK OCO3HaHHUA
COBEpLIAEeMbIX JEeWMCTBUM U  MBICJIUTEJNbHBIX IPOLECCOB, HUX
pe3yJIbTaTOB U OCHOBAHUM;

MCII0JIb30BaTh NPUEMBbI pedJieKCUU AJis OL€HKHM CUTyallMH, Bblbopa
BEPHOI0 pelLleHus;

YyMETb OLlEHUBATb PUCKU U CBOEBPEMEHHO NMPUHUMATh pelleHUus Mo
UX CHUKEHMUIO;

NPUHUMATh MOTUBBI MU apTyMEHThI APYTrUX MPU aHaJIu3e pe3yJbTaTOB
JleATeJIbHOCTH;

NpPUHUMATh cebsl, TOHUMasA CBOU HEJOCTATKHU U IOCTOUHCTBA;
NPUHUMATh MOTHUBBI MU apTyMEHThI APYTUX IPU aHAJIM3€ Pe3yJIbTaTOB
/eI TeJIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OIIHOKH.

B nporecce AOCTHXXEHUS JTUUHOCTHBIX pPe3y/JIbTaTOB OCBOEHUsI MPOrpPaMMbI
no ¢$u3uKe [Js YPOBHS CpeJlHET0 00Ilero o6pa3oBaHUS Y 00yYarOIIMXCs
COBEPIIEHCTBYETCS  3MOIIMOHAJIbHbIA  WHTEJJIEKT, MpeJloJiararium
chOpPMUPOBAHHOCTb:

CaMOCO3HaHHs, BKJIIYAKIIEro CHOCOOHOCTb TOHUMATh CBOEé
S5MOIIMOHA/JIbHOE COCTOSIHME, BHUJETb HalNpaBJEeHUs Pa3BUTHUS
COOCTBEHHOU SMOIMOHATIbHOU Ccepbl, ObITh YBEPEHHBIM B CeOE;
CaMOpEeryJMpOBaHUs, BKJ/OYAIEr0 CaMOKOHTPOJIb, yMeHHUe
NpUHMMATb OTBETCTBEHHOCTb 3a CBOE IOBeJieHHe, CIOCOOHOCTH
aJlanTUPOBAThCA K 3MOIMOHAJbHBIM H3MEHEHHSIM W NPOSIBJASATH
I'MOKOCTb, ObITh OTKPbITBIM HOBOMY;



BHYTPEHHEW MOTHBALIMU, BKJIKOYAKOUIEN CTPEMJIEHUE K JIOCTUKEHUIO
IleJId ¥ ycrnexy, ONTUMU3M, UHUIIMAaTUBHOCTb, yMEHHE JIEMCTBOBATD,
MCXO0/isl U3 CBOMX BO3MOXKHOCTEH;

3MIIaTHUH, BKJIOYalIled CIOCOOHOCTh MOHHWMAaTh 3MOILMOHAJIbHOE
COCTOSIHUE JIPYTHX, YUUTBIBATb €ro NMpPU OCYLIECTBJIEHHUU OOILIEHMS,
CIIOCOGHOCTD K COYYBCTBHIO U CONEPEKUBAHUIO;

COIlMAJIbHbIX HAaBbIKOB, BKJIOYAKIIUX CIOCOOHOCTb BbICTPAWBaThb
OTHOIIEHUSI C APYTUMH JIIOAbMH, 3a00TUTHCS, NPOSBJISITh UHTEPEC U
paspeuiaTb KOHQJIUKThI.

[TIPEJAMETHBIE PE3YJIbTATDI

K konHny obydeHus B 10 Kaacce npeMeTHble pe3y/abTaThl HAa YI1yO6JIEHHOM
YPOBHE JIOJKHBI OTpakaTb CGOPMUPOBAHHOCTD ¥ 00Y4YaOLIUXCA YMEHU:

NOHMMAaTh pPOJib QPU3UKK B 3KOHOMHYECKOW, TEXHOJIOTMYECKOH,
9KOJIOTUYECKOM, COLMAJbHOM M 3THUYEeCKOM cdepax [eATe/bHOCTH
4eJIOBeKa, poJib U MeCTO GU3UKH B COBPEMEHHOM Hay4YHOW KapTHHe
MHUPa, 3Ha4YeHUe ONMCcaTeJbHOU, CUCTeMaTU3UpYIoLLeH,
OO'bSICHUTEJIbHOU U NPOTHOCTUYECKOU QYHKLIUN PU3UYECKOU TEOPUHU
- MeXaHUKH, MOJIEKYJSpHOW (U3UKU M TepPMOJUHAMUKH, pOJib
dusryeckon Teopud B  (POPMUPOBAHUM  INpeCTaBJIE€HUU O
dU3MYecKor KapTUHE MUDA3;

pas/jiMyaTh YCJOBHS NPUMEHUMOCTH MoJiesied (PU3UYeCKUX Tes M
NpoLeccoB (sIBJIEHUH ): UHepLHaJbHas CUCTEMA OTCYETA, abCOJIIOTHO
TBEpJl0€e TeJs0, MaTepraibHasA TOYKa, PABHOYCKOPEHHOE JIBUXKEHUE,
CBOOOJIHOE TMaJieHue, abCoJIITHO ynpyrasa AedopMaliys, abCOJIOTHO
ynpyroe ¥ aOCOJIIOTHO HEYNpyroe CTOJKHOBEHMS, MOJeJH rasa,
KUJKOCTU U TBEPAOro (KpUCTANJIMYECKOro) TeJsa, UJieaJbHbIA ras,
TOYEYHbIH 3aps/l, OJHOPOJHOE 3JIEKTPHUUECKOE TOJIE;

pasiuyaTb  yciaoBud  (rpaHULbl,  006JIaCTU)  NPUMEHUMOCTH
bU3nyecKux 3aKOHOB, IIOHUMaTb BCEOOILUN XapakTep
dyHAaMeHTa/bHbIX 3aKOHOB M OTPaHUYEHHOCTb MCIOJIb30BAaHUS
YaCTHbIX 3aKOHOB;

aHAJIU3UPOBATh U OOBACHATb MeXaHUYEeCKHe MpPOLecChl U SABJIEHUS,
UCIIOJIb3yS]  OCHOBHbIe  IOJIOKEHUS W  3aKOHbl  MeXaHUKH
(0OTHOCUTENIBHOCTD MeXaHHU4YeCKOTo JIBDKEHUS, bopMy bl
KUHEMAaTUKU PpPABHOYCKOPEHHOrO [JIBMXKEHUs, IpeoOpa3oBaHUs
['anuses [y CKOPOCTH U epeMellleHus], 3aKOHbl HbI0TOHA, NpUHIUI



OTHOCUTEJbHOCTU ['asniiesi, 3aKOH BCEMUPHOTO TATOTEHMS, 3aKOHbBI
COXpaHeHUs MMIyJibCa U MeXaHUYeCKOW 3HEepPruH, CBs3b PabOThI
CWUJIbl C U3MEHEHUEM MeXaHUYeCKOW 3HEPTHH, YCJIOBUS PaBHOBECUS
TBEPAOTrO0 TeJjia), MNPU I3TOM MCIOJb30BaThb MaTeMaTU4YECKOE
BbIpaXEHHWE  3aKOHOB, YKa3blBaTb yCJOBUSA  [PHUMEHUMOCTHU
bu3MUeCKUX 3aKOHOB: IMpeobpa3oBaHUM [anuiess, BTOpPOro u
TpeTbero 3akKoHOB HBIOTOHA, 3aKOHOB COXpaHEHHS HMIIyJbCa U
MeXaHU4YeCKOW dHEePTHUH, 3aKOHA BCEMUPHOTO TATCOTEHUS;
aHAJIM3UPOBATh U OOBSACHATH TEIJIOBble IPOILECChl W sBJIEHUS,
MCIO0JIb3ysl OCHOBHble MoJiokeHUsT MKT M 3aKOHBI MOJIEKYJISIPHOU
OU3UMKM U TepMOJUHAMUKU (CBSI3b AaBJIEHUS HAeaJIbHOrO rasa co
CpeJHEM KHUHETUYEeCKOW 3SHepruerd TeNJOBOTO [BWXKEHUS U
KOHI|eHTpallien ero MOJIEKYJ, CBfI3b TeMIlepaTypbl BellecTBa CO
CpeJlHEM KMHETUYECKOW SHEPTHUEN TENJIOBOTO JBUXXEHHUSA €ro 4acTHII,
CBSI3b JlaBJIEHUS MJI€aJIbHOTO ra3a C KOHILleHTpalluerd MOJIEKYJ U €ro
TeMIlepaTypoH, ypaBHeHHe MeHJeseeBa-KianeipoHa, IepBbIA
3aKOH TepMOJUHAMHUKH, 3aKOH COXpPaHEHUS 3HEePrud B TEIJIOBBIX
npoiieccax), Ipyu 3TOM HCIO0JIb30BaTh MaTeMaTU4YeCKOE BbIpaKeHUe
3aKOHOB, YKa3blBaTb  yCJOBUS  INPHUMEHHMMOCTU  ypaBHEHHUs
MeHpesieeBa-KianenpoHa;

aHAJIM3UPOBATh U OOBSACHATb 3JIEKTPUYECKHE SIBJIEHUS, MCIOJb3YS
OCHOBHbIE TIOJIO)KEHHUSI M 3aKOHbl 3JIEKTPOJAWHAMUKH (3aKOH
COXpaHeHUs 3JIEKTPUYECKOTO 3apsa/a, 3aKOH KyJioHa,
NOTEHIHAJTbHOCTD 3JIEKTPOCTAaTUYECKOT O oJIs, NPUHLUI
CYyNepIo3uIUU 3JIEKTPUUECKUX T0JIEH, TPU 3TOM YKasblBasl YCJIOBUS
NPUMEHUMOCTHA 3akoHa KyJioHa, a TakXe NpaKTU4YEeCKU BaXKHbIE
COOTHOIIEHUS: 3aKOHbI OMa /il y4acTKa Lenu U JJid 3aMKHYTOU
3JIeKTpUUYeCcKou 1enu, 3akoH /[xoynsa-JleHna, npaBuia Kupxroda,
3akoHbl Papazes [/ 3J1eKTPOJIn3a);

ONUCBhIBaThb (U3UYEeCKHe TpoleccCbl W  sSBJIEHUS, MCIOJb3ys
BEJIMUMHBI: NlepeMelleHre, CKOPOCTh, YCKOPEHWE, UMIYJIbC TeJa U
CUCTeMbl TeJ, CWJa, MOMEHT CWJIbl, JaBJieHHe, IOTeHlhaJbHas
3Heprusi, KHHeTH4YecKass 3Heprus, MexaHU4yecKass 3Heprusi, pabora
CWUJIbl, IIEHTPOCTPEMUTEJIbHOE YCKOpPEeHUe, CUJa TKEeCTH, CUJia
YIPYTOCTH, CUJIa TPEHHUS, MOLHOCThb, SHEPTHSA B3aUMO/IEUCTBUSA TeJla
c 3eMJ/Iéil BOJIM3U €€ MOBEPXHOCTH, IHEPTUsd ynpyrou gedbopmaiuu
NPY>XUHBbI, KOJIUYECTBO TEIJIOThI, abCOJIIOTHAsA TeMIlepaTypa TeJa,
paboTa B TepMOJAHWHAaMHKe, BHYTPEHHssl 3Heprusi ujeaJbHOro
OZJHOATOMHOI'0 Tra3a, paboTa HJAealbHOr0 rasa, OTHOCUTEJIbHas



BJaXXHOCTb Bo3ayxa, KIIJI wujaeasbHOro TemuioBOro JBUraTeJid;
3JIEKTpUYECKOe TI0JIe, HANpPDHKEHHOCTb 3JIEKTPUYECKOrO IOJIA,
HaNpsSHXKEHHOCTH M0JI1 TOYEYHOTO 3apsAfa WM 3apsKeHHOro uiapa B
BaKyyMe U B JU3JIEKTPHUKE, IOTEHLHAJ 3JIEKTPOCTATUYECKOTO MOJIS,
pPa3HOCTb MOTEHLUAJIOB, 3JIEKTPOJBWXKylllas CUJA, CUJAa TOKa,
HalpsDKEHUE, MOLIHOCTb TOKa, 3JIeKTpU4yecKas €MKOCTb IJIOCKOTO
KOH/ZIEHCAaTOpa, CONMPOTUBJIEHUE yYacTKa LeNu C MoCaeL0BaTelbHbIM
U napaJijieJIbHbIM coejUHeHHEM pe3uCTOpOB, 3Heprusa
3JIEKTPUYECKOTO0 M0Js1 KOHAEeHCaToPa;

OOBACHATH OCOOEHHOCTH TMPOTEKaHUsA (U3UYECKUX SABJIEHHUM:
MeXaHU4YeCcKoe [BW)KeHUe, TeIJI0BOe [BWXKeHHe 4YaCTHUI] BellecTBa,
TeIJIOBOEe paBHOBeCcHMe, OpPOYHOBCKOe [BWXeHHe, audPy3ud,
MCIlapeHHue, KUIIeHUe U KOH/leH calus, JIaBJIeHUe U KPUCTalJIn3aLus,
HamnpaBJIEHHOCTb TelJionepesayy, 3JIeKTpU3anus TeJ,
SKBUIOTEHLMA/IbHOCTh IOBEPXHOCTHU 3apS)KEHHOTO IPOBOAHUKA;
NPOBOJAUTH MCCJIeJOBaHWEe 3aBUCUMOCTH OJHOM (PU3UYECKOH
BEJIMYMHbI OT APYrod C UCIOJIb30BAaHUMEM MPSAMbIX U3MEpPEHHUH, NPHU
35TOM KOHCTPYUPOBATb YCTAHOBKY, QUKCUPOBATh pe3yJibTaThbl
NOJIy4eHHOW 3aBUCUMOCTH PU3UYECKUX BEJIMUYUH B BHUJEe rpapUKOB C
Y4E6TOM abCOJIIOTHBIX NOTPEUIHOCTEN U3MEPEHUH, [esIaTh BBIBO/bI MO
pe3yJibTaTaM UCCJIe 0BaHUS;

NPOBOJIUTh KOCBEHHbIE W3MepeHUsT GU3NUYECKUX BEJUYUH, IPU 3TOM
BbIOWpATh  ONTHMaJbHbIA  METOJ, U3MepeHHsl, OlleHHWBATb
abCOJIIOTHBIE U OTHOCHUTEJIbHbIE IOTPETHOCTU NPSAMbBIX U KOCBEHHBIX
M3MepEeHUU;

NPOBOJIMThb OINbITbI 1O TMPOBEPKE TMpPEAJ0KEHHOW THUIOTE3bI:
JIAHUPOBAaTb  3KCIEPUMEHT, COOHUpATh  JKCIEPUMEHTAJbHYIO
YCTAaHOBKY, aHaJIM3UPOBaTh IOJIyYeHHble pe3yJbTaTbl U JesaTh
BbIBO/], O CTaTycCe Npe/JIO}KEHHON TUIIOTE3bI;

coby0JlaTh MpaBU/a 06e30MacHOro TpyJa MpU NPOBeJeHUU
MCC/eJOBAHUM B paMKaX Y4eOHOro 3KCIepUMEeHTa, NMpaKTHKyMa M
y4eOHO-UCCAe0BAaTE/IbCKOM UM NMPOEKTHOW  JAesTEeJbHOCTU C
MCI0JIb30BAaHUEM HW3MEPUTEJbHBIX YCTPOUCTB U JIabOpPAaTOPHOTO
0060py/10BaHUS;

peliaTb pacyéTHble 3aJa4d C SIBHO 33JlaHHOM M HEeSIBHO 3aJlaHHOM
du3rMyeckol  MOJlesIbl0: HAa  OCHOBAaHWM  aHa/M3a  yCJA0BUS
000CHOBBIBAaTb  BbIOOpP  PU3UYECKOW  MOJieJid, OTBedalolleu
TpebOBaHHUAM 3a/la4H, NPUMEHSTh dbopMyJibl, 3aKOHBI,
3aKOHOMEPHOCTHU W  MOCTyJaThl (QU3UYECKHUX TEOpUM MpHU



MCI0JIb30BAaHUM MaTEMAaTHYEeCKUX MeTOJO0B pelleHus 3ajady,
NPOBOAUTHL pacyéTbl HAa OCHOBAaHWM HMEIOLIUXCA [JIaHHBIX,
aHaJIM3UPOBATh Pe3y/bTaTbl U KOPPEKTUPOBATh METO/bI PELIEHU C
Y4ETOM MOJIyYEHHbBIX PE3YJIbTATOB;

pellaTh KaueCTBEHHbIE 33/1a4y, TPeOyIollMe NPUMeHeHUsI 3HaHUHM U3
pasHbIX pa3fieJIoB Kypca QU3WKH, a TaKXKe MHTerpanud 3HaHUU U3
JIpYyTUX TMpeJMeTOB eCTeCTBEHHO-HAay4YHOro [MUKJIa: BbICTPauBaTh
JIOTUYECKYIO LEMOYKY pacCyKAeHUH C OIOPOU HAa U3YUYEHHBbIE 3aKOHBDI,
3aKOHOMEPHOCTHU U PU3UYECKHUE SIBJIEHUS;

MCII0JIb30BaTh TeOpeTUYeCKUue 3HAHUA [JJi 00'bSICHEHUS OCHOBHBIX
NPUHLUIOB paboTbl HW3MEPUTEJIbHBIX MPUOOPOB, TEXHUYECKUX
YCTPOWCTB Y TEXHOJIOTUYECKHUX MPOLLECCOB;

NPUBOJUTH NPUMEpPhI BKJIaJa POCCUHMCKUX U 3apyOEKHBbIX YUYEHBIX-
$U3MKOB B pa3BUTHeE HAayKH, B 00'bsICHEHHE NIPOLIECCOB OKPYKAIOLIEro
MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UpOBaTb M  OLEHMBAThb  MOCJAEACTBUS  OBITOBOM U
NPOU3BO/JICTBEHHON  JIeTeJbHOCTA  4eJIOBEKa, CBSI3aHHOU C
bU3n4eCKUMH npolneccamu, C NO3ULIUHN 3KOJIOTUYECKOU
06e30MacHOCTH, npeJCcTaBJeHu 0 payoOHaJIbHOM
NPpUPOJONOJb30BAaHUM, a TaKXKe pa3yMHOM HCHOJIb30BaHUHU
JIOCTMPKEHMM HAyKU W TEXHOJIOTUW [JJif JaJbHEUILIero pa3BUTHUSA
YeJIOBEYEeCKOro O0IIeCcTBa;

NPUMEHSITb pa3JIMYHble CHOCOObl paboThl ¢ HHPOpMalren
dU3N4YeCKoro coJep:kaHusl C HCHOOJIb30BAHUEM COBpPEMEHHBIX
MHQOPMALMOHHBIX  TEXHOJIOTMM, TMpU  3TOM  HCHOJIb30BaTh
COBpeMeHHble HWHPOpPMAIMOHHbIE TEXHOJOTUM [Jis  TIOHCKa,
nepepaboOTKU W NpebsBJEHUS y4eOHOU U HAy4YHO-NONYJISPHOU
MHQOpPMALMH, CTPYKTYPUPOBAHUS U HMHTEepPHpETALMU HHPOpMALUH,
NOJIy4eHHOH U3 pa3JIMYHbIX MCTOYHUKOB, KPUTHUYECKHU
aHaJIM3UpPOBATh TMoJydyaeMyo UWHOOpMAIUI0O U OIeHUBATh €é
JIOCTOBEPHOCTb KaK Ha OCHOBE UMEIOIUXCS 3HAaHUM, TAaK U HA OCHOBE
aHaJ/IM3a MCTOYHMKA UHOpMaLUY;

NpOSIBJSATL  OpPraHU3allMOHHbIE W  I0O3HAaBaTeJibHble  yMeHHUS
CaMOCTOSITEJIbHOTO TPUOOpPETEHHS HOBBIX 3HAaHWM B Mpolecce
BbINOJIHEHU S IPOEKTHBIX U YUeOHO-UCCIe/J0BATEbCKUX PAOOT;
paboTaThb B I'pyIine ¢ UCIIOJTHEHHEM Pa3JIMYHbIX COLIMAJIbHBIX POJieH,
IJIAHUPOBATh  pabOTy TCpynnbl, palUMOHAJbHO pacnpeiessiTh
JleITEJIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBaTHO OL€HUBATh



BKJIAJ, KaXJOro M3  Y4YaCTHUKOB TpyNnbl B  pelleHue
paccMaTpuBaeMoOU NpobJIeMbl;

NposiBASATL  MOTHUBALMIO K  Oyaymed — npodeccroHaJbHOU
JleITEIbHOCTH 10 CHENAaJTbHOCTAM GU3UKO-TEXHUYECKOTO MPOPUIIS.

K koHuy obydyenus B 11 Ksacce npeiMeTHbIe pe3y/bTaThl Ha YIaAy06JEHHOM
YPOBHE JIO/DKHBI OTpaXkaTb CGOPMUPOBAHHOCTD ¥ 00Y4YaOLIUXCS YMEHUH:

NOHWMAaTh pOJib (GU3UKA B 3KOHOMUYECKOH, TEXHOJOTUYECKOU,
COILIMAJIbHOM M 3TUYeCKOH cdepax JiesaTeJbHOCTH YeJIOBEKA, POJIb U
MecTO (GU3UMKU B COBPEMEHHOW HAy4YHOM KapTHUHE MHUPa, pPOJib
aCTPOHOMMU B MNPAKTUYECKOW [JeATeJbHOCTH 4eJloOBeKa U

JlasibHeeM Hay4YHO-TEeXHUYECKOM pa3BUTHH, 3Ha4YeHue
ONUCATENIbHOY, CUCTEMATU3UPYIOLIEH, 00'bSICHUTEJIbHOU 151
IPOTHOCTUYECKOU byHKIMM dusnueckon TEOpUHU -

3JIEKTPOJAUHAMUKH, CHelUaJbHOMW TEOPUH  OTHOCUTEJBHOCTH,
KBAaHTOBOM (QU3UKH, pOJib GU3INYECKOU TeOopuHu B (GOPMHUPOBAHUU
npeACTaBJIeHUN 0 PU3UYECKOW KapTHHe MHUpaA, MeCTO PpU3UYeCKOU
KapTUHbI MMpa B 00LIEeM pSY COBPEMEHHbBIX €CTECTBEHHO-HAYYHBIX
npeJ/iCTaBJIEHUM O IPUPOJE;

pas/inyaTh YCJOBUS NPUMEHUMOCTH Mojesied (QU3UYECKHUX Tesl U
NpOLLEeCCOB (fABJE€HUM): OJHOPOJHOE 3JIEKTPpUYECKOe U OJHOPOJHOE
MarHUTHOE TII0Ji, TapMOHUYECKHe KoJiebaHHUs, MaTeMaTH4YeCKUH
MasITHUK, UJieaJIbHbIA MPY>KWUHHBIN MasiTHUK, TApMOHHUYECKHE BOJIHBI,
U/leaJIbHbIM KOJiebaTeJbHbIM KOHTYpP, TOHKAs JMH33a, MOJeJIel aToMa,
aTOMHOTO 51/jpa U KBAHTOBOMW MO/IEJIU CBETA;

pasivyaTh  ycjaoBUs  (FpaHuIbl, 06J1acTU)  NPUMEHHUMOCTH
busnyeckux 3aKOHOB, NOHUMATh BCEOOUHN XapakTep
byHJaMeHTa/lbHbIX 3aKOHOB W OrPAaHWYEHHOCTb MCIOJb30BaHUA
YaCTHBIX 3aKOHOB;

aHa/IM3UPOBAaTh W OOBSACHATb 3JEKTPOMAarHUTHbIE NPOLLECCHl U
sIBJIEHUS,  MCIOJIb3ysl  OCHOBHbIe  TOJIOKEHUS W 3aKOHbI
3JIEKTPOJAUHAMUKU U ClIEUaJIbHON TEOPHUU OTHOCUTEJILHOCTH (3aKOH
COXpaHEHMS 3JIEKTPUYECKOro 3aps/jia, cuaa Ammepa, cuaa JlopeHua,
3aKOH 3JIEKTPOMarHMTHOM MHAYKIUHU, npaBuio JleHua, cBsa3b I/IC
CaMOMH/JYKLMU B 3JIEMEHTE 3JIEKTPUYECKOM ILeNHh CO CKOPOCTHIO
M3MEeHEeHUs] CWJIbl TOKa, IOCTyJaThl CleluaJbHOU  TeopUH
OTHOCUTEJIbHOCTH JUHIITENHA);

aHa/IM3UPOBAaTh U OOBACHATH KBAHTOBbIE MPOILECChl U SIBJIEHMS,
MCIO0JIb3Y4 MOJIOXKEHHSI KBAHTOBOW GU3UKU (ypaBHeHUe DUHILITEHHA



st potoadpdekTa, mepBbld U BTOPOM MOCTyJaThl bopa, npuHLUI
COOTHOULIEHHUSA HeonpeJe/IEHHOCTEN ['ei13eHbepra, 3aKOHBI
COXpaHEHUS 3apAL0BOT0 U MAacCOBOr0O YMUCeJ U 3HEPTUU B ALEPHbIX
peakusX, 3aKOH paZJMOaKTUBHOIO pacnaja);

ONMCbIBaTb (QU3NYECKHe TMpoLeccbl U  fABJEHUS, HCIOJb3yS
BEJIMYMHBI: HANPSHKEHHOCTb 3JIEKTPUYECKOT0 T0Jifl, IOTeHIHhall
3JIEKTPOCTAaTUYECKOT 0 noJi, pa3HOCTh NOTEHIUAJIOB,
3JIEKTPOJBUKYIIAsl CUJIA, MHAYKIMS MarHUTHOTO M0Jis, MarHUTHbBIX
NOTOK, cuja AMnepa, HUHAYKTUBHOCTb, 3JIEKTPOJBMXKYyLlas CUJa
CaMOMH/YKLMH, 3HEPTUS MarHUTHOrO MOJI1 MPOBOJHHUKA C TOKOM,
PENATUBUCTCKUU MMIYJbC, TNOJIHAsA 3HEpPrys, 3Heprus IOKof
CBOOOJHOM YaCTHLbI, SHEPTUSA U UMITYJIbC POTOHA, MAaCCOBOE YUCJIO U
3apspj A/pa, 9Heprus CBA3U APa;

OOBSICHATbL OCOOEHHOCTU NpPOTEeKaHUSl (QPU3UYECKUX SIBJIEHUM:
3JIEKTpOMarHMTHas UHAYKLMS, CaMOWH/YKILIMS, pe30HaHC,
MHTepdepeHLUs BOJH, AUdpaKLUs, JUCIIEPCUS], TIOJITHOE BHYTPEHHEE
oTpaxkeHue, poToaieKTpuueckul 3pdekTt (potoadpdekTt), anbda- u
beTa-pacna/pbl sg/iep, raMMa-u3JjydyeHue sjep, Pusndeckre NpUHI MBI
CIEeKTPaJIbHOI'O aHa/Iu3a U paboThl Jia3epa;

onpeJessATh HallpaBJeHWe UHAYKIMKM MarHUTHOTO MOJI IPOBOJHUKA
C TOKOM, cuJibl AMniepa u cujibl JlopeH1a;

CTPOUTb M300paKEHHUe, CO3/JjaBaeMoe IJIOCKMM 3epKaJioM, TOHKOM
JIMH30H, U paCCYUTHIBATh €TI0 XapaKTEePUCTUKHU;

NPUMEHSATH OCHOBOIOJIATal0IiMe aCTPOHOMUYECKHUE IOHATHUS, TEOPUHU
M 3aKOHbl JJI1 aHajJM3a U OOBbSCHEHUS (PU3WYECKUX MPOLECCOB,
IPOUCXOJAIIUX B 3BE3/aX, B 3BE3/IHbIX  CHUCTEMaX, B
MEeXTaJJaKTUUYEeCKOW CpeJie; ABWKEHHSI HeOEeCHBbIX TeJ, 3BOJIOLUU
3B€3/ U BcesieHHOY;

NPOBOJUTH UCCIe[JOBaHWE 3aBUCUMOCTEN (PU3UYECKUX BEJHUYHUH C
MCI0JIb30BAaHUEM MPSMbIX U3MEPEHUN, IPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (QUKCUPOBAThb pe3yJbTaTbl MOJYYEHHOW 3aBUCUMOCTHU
bu3MYecKUx BeJWYHMH B BHJE TPpaPUKOB C Y4YETOM abCOJIIOTHBIX
NOrPENIHOCTEM U3MEPEHUM, JleJlaTh BBIBOJbI MO pe3yJbTaTaM
MCCJIe/IOBAHMS;

NPOBOJIUTh KOCBEHHbIE W3MepeHUsI GU3NUECKUX BEJIUUYUH, IPU 3TOM
BbIOWpATh  ONTHMaJbHbIA  MeETOJ, U3MepeHHsl, OlleHHWBATb
abCOJIIOTHBIE U OTHOCHUTEJIbHbIE OTPENTHOCTH MPSMbIX U KOCBEHHBIX
M3MepeHUU;



NPOBOJUTL OMNbITbI 1O TMPOBEPKE TMPEJJIOKEHHON THUIOTE3bI:
IJIAHUPOBATh  3KCIIEPUMEHT, COOMpaTh  3KCHEPUMEHTAJbHYIO
YCTAaHOBKY, aHaJIM3UPOBaTh IOJIyYeHHble pe3yJbTaTbl U JesaTh
BbIBO/], O CTaTyCe NPe/JIOKEHHON TUIIOTE3bI;

ONHKCBhIBATh METO/bI OJIy4YeHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coO/I0[aTh NpaBWJia 0e30MacHOro TpyAa INpU  NpPOBeJeHUHU
MCCJIeJIOBAaHUM B paMKaxX y4eOHOro 3KCIEpUMEHTa, MpaKTUKyMa M
y4eOHO-UCCAel0BaTe/IbCKOM U NPOEKTHOW  [1eATeJIbHOCTU  C
MCI0JIb30BAaHUEM HW3MEPUTEJIbHBIX YCTPOUCTB U JiIabOpPaTOPHOTO
000py/10BaHUS;

pellaTb pacyéTHble 3aZ@adyu C fBHO 33JlaHHOU U HEesBHO 3aJlaHHOU
$bU3NYeCKON MOJeJIbl0: Ha OCHOBAaHUU aHaJM3a YCJIOBUSA BbIOUPATH
busnyeckue  MojieJiM, OTBevdawllyde TpebOBAaHUSAM  3aJjAauH,
NpUMEHATb GOpPMYJibl, 3aKOHbI, 3aKOHOMEPHOCTHM M TMOCTYJAThl
$bU3NYeCKUX TEOPUHM NPU UCIOJIb30BAHUU MaTEMAaTUYECKHUX METO/I0OB
pelleHUs 3a4ay, NPOBOAWTb PacyéTbl HAa OCHOBAHUU HMEIOIIUXCA
JlaHHbIX, aHAJIM3UPOBATh pe3yJbTaTbl U KOPPEKTUPOBATh METO/Ibl
pelleHHus ¢ y4€TOM NOJyYeHHbIX pe3yJIbTATOB;

pellaTh KaueCTBEHHbIE 33/4a4y, TpeOyollue NPpUMeHeHUsI 3HaHUHM U3
pa3HbIX pa3fieJIoB Kypca QU3MKH, a TaKXKe MHTEerpanud 3HaHUU U3
JIpyTUX TpeJIMETOB €eCTeCTBEHHO-HAy4YHOro I[MKJIa: BbICTPauBaTh
JIOTUYECKYIO L[EMOYKY PaCCyKJeHUH C OIOPOU Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U PU3UYECKHUE SIBJEHUS;

MCII0JIb30BaTh TeOpeTUYeCKUe 3HAHHUSA [Jis1 00'bSICHEHUS OCHOBHBIX
NPUHIUIOB paboTbl HW3MEPUTEJBHBIX NPUOOPOB, TEXHUYECKUX
YCTPOWCTB Y TEXHOJIOTUYECKHUX MPOILECCOB;

NPUBOJUTH NPUMEPbI BKJIaJa POCCUHMCKUX U 3apPYOEKHBbIX YUEHBIX-
$U3UKOB B pa3BUTHE HAYKH, B 00'bsICHEHHE MPOLIECCOB OKPY>KAKLIETO
MUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

aHaJIM3UpPOBAaTb UM  OLlEHHMBATb  MOCJAEACTBUS  ObBITOBOM U
NPOU3BO/JCTBEHHOU  JIeITEJIbHOCTA  4YeJIOBeKa, CBS3aHHOW C
bu3rMYecKuMu npoleccamy, C MO3UIUU 3KOJIOTUYECKOU
6e30MacHOCTH, npeJCTaBJeHUN 0 paloOHAJIbHOM
NpUPOJIONIOJIb30BAaHUM, a TaKXKe pPa3yMHOM HCHOJIb30BaHUU
JIOCTDKEHUH HAyKUM M TEXHOJIOTHMW /il JlaJIbHEUIero pasBUTHUSA
4YeJIOBEUYECKOT0 00111eCTBa;

NPpUMEHSATb pas3jIMuHble CIOoCoObl paboTel ¢ UHbOpMaILUen
dbu3n4yecKoro cojep:kaHusi C HCHOJIb30OBAHUEM COBPEMEHHBIX
MHOOPMALIMOHHBIX  TEXHOJIOTHM, TMpUM  3TOM  UCIO0JIb30BaThb



COBpeMeHHble HWHPOpPMAIMOHHbIE TEXHOJIOTUM JJisl  TIOUCKa,
nepepaboOTKU U MNpelbsBJeHUS y4eOHOW W HAy4YHO-NOMYJSIPHOH
MHbOpMaLMY, CTPYKTYPHUPOBAHUSI U UHTepnpeTanuu MHOpMaIUH,
OJIy4eHHOH U3 Pa3JIMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHa/JIM3UpPOBAaTh MoJy4yaeMyld HWHOOPMAIUI0 U OleHUBaTh eé
JIOCTOBEPHOCTb KaK Ha OCHOBE MMEIIIUXCS 3HaHWUM, TaK U HAa OCHOBE
aHaJiu3a UCTOYHUKA HHOpMaL1Y;

NpOSIBJSATL  OpPraHU3allMOHHbIE W  T03HABaTeJibHble  YMeEHHUS
CaMOCTOSITEJIbHOTO TNPUOOpPETEHHS HOBBIX 3HAHUM B Mpolecce
BbINIOJIHEHU S TPOEKTHbBIX U Y4eOHO-UCC/e,0BATENbCKUX PabOT;
paboTaTh B rpyIIie C UCIOJHEHUEM Pa3JIMYHbIX COLIMAIbHbBIX POJIEH,
MJIAHUPOBAaThb paboTy TCpylibl, palUOHAJbHO paclpejensiTh
JleITEJIbHOCTb B HECTAHJAPTHBIX CUTYalUsX, aZleKBaTHO OIl€HUBATh
BKJIAJ, KaXXJOro M3  Y4YaCTHUKOB TpyNNbl B  pelleHue
paccMaTpuBaeMoi Mpoo6JIeMbl;

NposiBJAATL  MOTHUBALMIO K  Oyaymed  npodeccMoHabHOU
JleSITEIbHOCTH 10 CHENHaJTbHOCTAM GU3UKO-TEXHUYECKOTO MPOPUIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacoB J/JIeKTPOHHbIE
Ne HauMmeHOoBaHMe pa3jesioB U TEM (uudpoBbie)
KontposibHble [IpakTHyeckue
n/m MnporpamMmbl Bcero oGpa3oBaTe/ibHbIE
pa6oThI pa6oThI
pecypcsl
Pasgen 1. HAYUYHbIY METO/, TIO3HAHHUSA ITPUPO/bI
. bubaunoreka LIOK
1.1 Hay4yHbi¥ MeTOA IO3HAHUSA IPUPOAbI 6
https://m.edsoo.ru/f16b68d7
HToro no pasgeny 6
Paspen 2. MEXAHUKA
21  Kunemaruka 10 1 Bubanorexa LIOK
https://m.edsoo.ru/f16b68d7
2.2 JlnHaMuKa 10 BuGuorexa LOK
https://m.edsoo.ru/f16b68d7
; bu6aunoreka I[JOK
2. 1
3 (LramukaTsépaororena > https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpaHEHHUSI B MEXaHUKE 10 1 BuGsmorexa I[OK
https://m.edsoo.ru/f16b68d7
UToro no pasgeny 35
Pasgen 3. MOJIEKYJIIPHAA ®U3UKA U TEPMOJJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOHN 15 1 bub6anoTeka [IOK
' TEOpUHU https://m.edsoo.ru/f16b68d7
3.2 TepMmogrHamMuKa.TenyioBble MallIMHbI 20 1 BuGamorexa IIOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7

33 ArperaTHble COCTOSIHUS BellleCTBa. 14 Bubsnoreka LIOK
' da3zoBble Mepexo/ibl https://m.edsoo.ru/f16b68d7
HToro no paszeny 49
Paspen 4. 3JIEKTPOAUHAMHUKA
bu6smoTteka LJOK
4.1 NeKTpHHecKoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6aunoteka [JOK
4.2 I1 24
OCTORHHDBI STCKTPHACCIUI TOK https://m.edsoo.ru/f16b68d7
bubanoreka LIOK
4. T
3 O B PAs/MAHbIX cpeax 6 https://m.edsoo.ru/f16b68d7
HToro no pasgeny 54
Pasgen 5. PU3UYECKHUI MPAKTUKYM
. bu6sunoteka I[JOK
A ® 1 1
> MSHHACCIUMHI TIpacTiticyM 6 6 https://m.edsoo.ru/f16b68d7
HToro no paszeny 16
PesepBHOe Bpems 10 Bubsmotexa 10K
https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
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11 KJIACC

KosinyecTtBo 4acos JJIeKTpOHHbIE
HavmeHoBaHuMe pa3/esiOB U TEM (zudposbie)
Ne o /m KontposibHble IIpakTHyeckue
NporpaMmsbl Bcero oOpa3oBaTe/ibHbIE
pa6oThI pa6oThI
pecypcsl
Pasgen 1. 3JIEKTPOAUHAMHUKA
bubanoreka LIOK
1.1 M 14
arnuTHoe noJe https://m.edsoo.ru/39859ef1
1.2 JJIeKTpOMarHuTHasA UHAYKIUS 13 1 Bubsmotexa IIOK
https://m.edsoo.ru/39859ef1
HToro no pasgeny 27
Paspaen 2. KOJIEBAHUA U BOJIHBI
2.1 MexaHuvyeckue KoJiebaHUs 10 Bubanorexa LOK
https://m.edsoo.ru/39859ef1
2.2 JJIeKTpOMarHUTHbIe KOJiebaHUs 15 Bubsmotexa IIOK
https://m.edsoo.ru/39859ef1
23 MexaHu4eckue U 10 1 Bbubanoreka LIOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/39859ef1
2.4 OnTuka 25 1 BuGuorexa LOK
https://m.edsoo.ru/39859ef1
HToro no paszeny 60

Pasgen 3. OCHOBEI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTHU

3.1

OcHoBbl CTO

5

Bubaunoreka LIOK
https://m.edsoo.ru/39859ef1

HToro no pasaeny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Paspnes 4. KBAHTOBAA PU3UKA

4.1 Kopnycky/isipHO-BOJIHOBOM iya/Iu3M

4.2 dusuka atoma

®dur3rKa aTOMHOTO AdA0pa U
JJIEMEHTAPHBIX YaCTHUL]

4.3

HToro no paszeny

Paszpaen 5. 3J/IEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

15

25

bu6anoTteka LJOK
https://m.edsoo.ru/39859ef1

bubanoreka LIOK
https://m.edsoo.ru/39859ef1

bu6anoTteka LJOK
https://m.edsoo.ru/39859ef1

c1 JJieMeHTbl aCTPOHOMMHU U 12 BubsnoTeka LIOK
' acTpodU3UKH https://m.edsoo.ru/39859ef1
Hroro no pasgeny 12
Pasgen 6. PU3UYECKUH MIPAKTUKYM
6.1 ®usnyecKruil NPpakKTUKyM 16 16 Bubanorexa LOK
https://m.edsoo.ru/39859ef1
UToro no pasgeny 16
Pasgesn 7. OBOBHIAIOIIEE IOBTOPEHUE
CucteMaTu3anusa 1 060611eHHe
npeJMeTHOI0 COJlep>KaHus U ONbITa
bea ACP ) bubanoreka LIOK
7.1 JlesITeJIbHOCTH, IPUOOPETEHHOTO NIPU 15
https://m.edsoo.ru/39859ef1
M3y4yeHUM Kypca pusuku 10 - 11
KJIacCOB
HUTtoro no pasaeny 15
Pe3sepBHOe Bpems 10 Bubmmorexa I[OK

https://m.edsoo.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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YYEBHO-METOAWYECKOE OBECIIEYEHHUE OBPA30OBATEJ/IBHOI'O
ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIbI /11 YYEHHUKA

e ®usuka, 10 knacc/ Makumes I'.4., bByxoBues b.b., Corckui H.H. nog
peaakuuei [lappentbeBoit H.A., AKiiMoHepHOe 0611ecTBO «M31aTE/IbCTBO
«[IpocBelienue»

e ®usuka, 11 kinacc/ Makues I'.J1., ByxoBues b.b., Yapyrun B.M. nof
penakuuei [lappentbeBor H.A., AKiiMOHepHOe 061ecTBO «M30aTE/IBCTBO
«IIpocselenue»

ATl PeiMkeBu4 3agaunuk 10-11, lpoda

METOAUYECKHE MATEPHUAJIbI AJIA YYUTEJIA

YMK I'. 4. Msakuiues, b.b. byxoBues

IOIHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPChI U PECYPCbI CETH
HUHTEPHET

bubauoTeka I|OK http://m.edsoo.ru /



