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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE CpeTHETO 001Iero 0OpazoBaHus pa3padoTaHa HA OCHOBE MOJOXKEHUN
U TpeOOBaHMI K pe3yabTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTeNIbHOW MpPOTpPaMMBbI, MPEICTABICHHBIX B
@I'OC COO, a Ttakxke c yu€roM (eaepanbHON paboueil mporpaMmel BocmuTaHus u Konnenuuu
npenogaBanus ydyeOHoro mnpeamera «®dusmka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanyu, peaau3yoInX OCHOBHbIE 00pa30BaTebHBIC TPOTPAMMBI.

[Iporpamma 1o ¢usuke omnpexaensier 00sA3aTENFHOE MPEIMETHOE COJEPYKAHHME, YCTAHABIMBAET
PEKOMEHyeMYIO TIOCJIEOBAaTeIbHOCTh M3YYEHHS] TEM U pa3leioB YYeOHOTo IpeaMeTra C y4EToM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO MpoIecca, BO3PACTHBIX 0COOCHHOCTEH
oOyuaromuxcs. [Iporpamma no ¢usuke mAaéT MpEACTaBICHUE O ENAX, COACPKaHUM, OOIIel cTparerun
oOy4eHHs, BOCIHUTAHUS W Pa3BUTUS OOy4arOIIMXCS CpeACTBaMHU ydeOHOro mnpenmera «DPu3nkay Ha
yriyOnEHHOM ypOBHE.

N3yuenne kypca ¢u3Mku yriayOlEHHOTO YpOBHS MO3BOJISIET PEATM30BaTh 3a/adyM MpodeccroHaNbHON
OpHEHTAIH, HAIMpPaBIEHO HA CO3/IaHUE YCIOBHHA /IS TPOSBICHUS CBOMX WHTEIUICKTYaJbHBIX H
TBOPYECKHX CIOCOOHOCTEH KaKIBIM OOY4JaIONIMMCS, KOTOpPBIE HEOOXOIMMBI Ui TPOJOJDKEHUS
00pa3oBaHus B OpraHU3alusaX MPpo(hecCHOHATFHOTO 00pa30BaHUS M0 PA3INYHBIM (PU3HKO-TEXHUIECKAM U
WH)KCHEPHBIM CHEIMATbHOCTSM.

B mporpamme no ¢pusnke onpenensroTes miaHupyeMble pe3ybTaThl OCBOCHHS Kypca (GU3UKH Ha YPOBHE
cpemHero ooOmero oOpa3oBaHUS: JIMYHOCTHBIE, MeETalpeJMETHbIE, TpeAMETHbIe (Ha YriyOI€HHOM
ypoBHe). HayyHO-METOMONOTHYECKON OCHOBOM il pa3pabOTKU TpeOOBaHWUW K JIMIHOCTHBIM,
MeTanpeIMETHBIM U MPEIMETHBIM pe3ysibTaTaM OOYYaloUINXCsl, OCBOMBIIHNX MPOTpaMMy 1O (QH3UKe Ha
YpOBHE CpemHero o0mero oopazoBaHusi Ha YriyOJIEHHOM YPOBHE, SBISIETCS CUCTEMHO-ACSITEIIbHOCTHBIN
MOJXO/.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3ylbTaThl OCBOEHMsSI Kypca (M3MKM Ha yrIyOJIEHHOM YpOBHE, B TOM YHCIE
IIPEIMETHBIE PE3YJIBTAThI IO TOAaM OOyUEeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3nkay 1o rogaM oOy4eHuUs.

IIporpamma no (u3nke UMEET NPUMEPHBIN XapaKTep U MOXKET ObITh MCHOJIb30BAHA YUUTEIAMH QU3UKU
IUIsL COCTaBJIEHUS CBOMX PA0OUYUX IPOTPAMM.

[Iporpamma 1o (¢u3uke HE CKOBBIBACT TBOPYECKYIO WHHUIMATHUBY Y4YUTEIEH W MPEAOCTaBIseT
BO3MOKHOCTH Il pealu3alMd Pa3IMuHbIX METOAMYECKHUX IOJIXOJ0B K MPENoJaBaHUI0 (QU3MKH Ha
yri1yO6aEéHHOM ypOBHE NPHU YCIOBUM COXPaHEHHs 00s3aTeIbHOM YacTy CoJepKaHus Kypca.

dusmka Kak Hayka o Haubosiee oOIIMX 3aKOHAX MPHUPO/bI, BHICTYIAsl B KaUeCTBE y4eOHOro IpeaMera B
IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTeMYy 3HaHUI 00 okpyxarouiem mupe. LIkonbHBIH Kypc
¢u3uKn — CUCTEeMOOOpa3yloLIUil Ui €CTECTBEHHO-HAay4YHbIX YYEOHBIX IPEAMETOB, IOCKOJIBbKY
¢u3nyeckue 3aKOHBbl JIeKaT B OCHOBE IIPOIIECCOB M SIBICHHMM, H3ydaeMbIX XHUMHUEH, OuoJorue,
¢u3nueckoii reorpagueil u actpoHomueit. Mcnosb3oBanue v akTUBHOE IPUMEHEHUE (PU3MUECKUX 3HAHU
ONpeNeNuiIo Xapakrep M OypHOE pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTMM B cdepe >HEPreTHKH,
TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJy4eHHs] HOBBIX MAaTepUaJIOB C 3aJaHHBIMU CBoOiicTBamu. M3ydeHue
(GU3MKH BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa
oOyyaromerocsi, B GOpMUpOBaHHE YMEHUH MPUMEHATh HAYYHBIH METO]I MO3HAHUS MIPU BBIIOJIHEHUH UMU
y4eOHBIX HCCIEIOBaHUM.

B ocHOBy Kkypca ¢u3uku Ha ypoBHE cpenHero oOmiero oOpa3oBaHUs MOJOXKEH psl HAeH, KOTopble
MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOSHHUS.

Hoea yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepuall U3 BCEX pa3lenoB (U3UKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM, TaK M COBPEMEHHOMH
bu3uKy.



Hoes zenepanuzayuu. B COOTBETCTBUM C HEl MaTepuall Kypca GU3UKU 00bETUHEH BOKPYT (PU3NIECKUX
Teopuil. Benymum B Kypce siBisiercst GopMUpOBaHHE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSX MaTEpHUH,
BEIIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peann3anus NpeanosiaracT UCIoJb30BaHUE T'YMAHUTAPHOTO MOTEHLIAAIIA
(¢u3N4YecKOil HAayKH, OCMBICIICHHE CBS3M pa3BUTHA (U3MKM C pa3BUTHEM OOLIECTBA, a TaKKe C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoesn npuknaonoii hanpasenennocmu. Kype duznku yrimy0nEHHOTO YPOBHS MPEAIOIaracT 3HaKOMCTBO
C IIMPOKUM KPYroM TEXHUYECKUX M TEXHOJOTHUYECKHX MPHUIIOKEHUN N3YUYEeHHBIX TeOpUil U 3aKOHOB. [Ipn
ATOM paccMaTpPUBAIOTCS HAa YPOBHE OOIMIMX MPEACTABICHUN U COBPEMEHHBIE TEXHUUECKUE YCTPOUCTBA, U
TEXHOJIOTHH.

Hoea jkonozuzayuu peanusyercsi TOCPEICTBOM BBEICHHS AJIEMEHTOB COJCPIKAHHUS, MOCBSIIEHHBIX
HKOJIOTUIECKUM TIpo0IIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKXKe 00CYKACHHUS TIPOOIeM ParMOHAIHFHOTO TPUPOIOTIONB30BaHUS U AKOJIOTHIECKOW O€301TacHOCTH.

OcBoeHue conepKaHusi MPOTpaMMbl 10 (PU3KKE JOJDKHO OBITh MOCTPOCHO HA MPUHIMIIAX CHCTEMHO-
JEATeNbHOCTHOTO Toaxoaa. s pu3ukm peanuzanusi STUX NPUHIMIIOB 0a3upyeTcsl Ha MCIOJIh30BaHUU
CaMOCTOSITEIILHOTO JKCIIEPUMEHTa KaK IMOCTOSHHO AEWCTBYIomero (akropa ydeOHOro mporecca. s
YIIIyONEHHOTO YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YUEHHYECKOTO IKCIIEPHMEHTA, BKIIFOYAIOIIETO
(bpoHTaTBHBIE YICHUYECKHE OIBITHI IPH W3yYSeHUH HOBOTO MaTepuaia, JabopaTopHbie paboThl U pabOTHI
npakTukyma. [Ipm 3TOM BO3MOXHBI JBa criocoba peanu3anuil (HU3HYECKOTO TpakTUKymMa. B mepBom
cllydae MpakTUKyM mpoBoauTcs iaubo B koHie 10 u 11 kiaccoB, nubo mocie mepBOro U BTOPOTO
MOJTYTOJTMH B KaXKJIOM M3 ATHX KI1accoB. BTopoii crmocod — 310 mHTEerpanus padoT NpakTHKyMa B CUCTEMY
1a0opaTOpPHBIX PabOT, KOTOPHIE MPOBOMATCS B Tpolecce M3ydeHHs pasnena (temsr). [Ipu sTom mon
paboTamMu MpakTUKymMa IIOHUMAETCsl CaMOCTOSTENbHOE MCCIEA0BaHUEe, KOTOPOE MPOBOAMUTCS IIO
PYKOBOJCTBY CBEPHYTOTO, 0000MEHHOTO BH/1a O€3 MOIIaroBO HHCTPYKIIUH.

B mporpamme no ¢usuke cucremMa ydeHHUECKOro IKCIEPHUMEHTa, JJaOOpaTOPHBIX pPadOT U MpPaKTUKyMa
MIpe/ICTaBjeHa eIMHbIM NepeyHeM. BpIiOop TeMaTuky sl STUX BUIOB YUEHUYECKHX MPAKTUYECKUX padboT
OCYILIECTBIISIETCSl YYaCTHUKaMHM 00pa30BaTENbHOIO IpoIlecca HCXOAs M3 OCOOEHHOCTEW MOYpOYHOTO
IJITAHUPOBAHUS M OCHAIIeHUsT kabuHeTa pu3uku. [Ipu s3ToM obGecriednBaeTcs OBIaACHUE 00yJarOITUMHUCS
YMEHHUSIMH MPOBOJUTH MPSAMbIE U KOCBEHHBIE WU3MEPEHHs, MCCIECIOBAHHS 3aBUCUMOCTEN (U3NYECKHX
BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEUIOKEHHBIX TUIOTES.

bonbiioe BHUMaHUE YAENSETCS PELICHUIO pAcu€THBIX M KauyeCTBEHHBIX 3anmad. llpu stom s
pacuéTHBIX 3a7jady MPUOPHUTETOM SIBIISIFOTCS 3a/1a4dl C SBHO 3aJaHHOM M HESBHO 33JaHHON (U3NYECKOU
MOJIEIIbI0, MO3BOJISIIOIINE MPUMEHITh M3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK W HUHTErpupys NPUMEHEHHE 3HAHMM U3 pa3HbIX pa3fenoB. [[ns KauecTBEHHBIX 3ajad
MIPHOPUTETOM SIBIIIIOTCA 3aJaHUsl Ha OObACHEHUE/NpeNCKa3aHue MPOTeKaHUS (PU3NYECKUX SBICHUN H
MIPOLIECCOB B OKPYXAIOIIEH KU3HU, TpeOyrolue Bpi0opa GU3NYECKON MOACTH ISl CUTYallud MPAKTHKO -
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboanusimu I'OC COO k MaTeprallbHO-TEXHUYECKOMY 00ECIIEUeHUI0 Y1eOHOTO
mpouecca Kypc (pu3uku yriayOnE€HHOTO YpOBHS Ha YpOBHE CpelHEero oomiero o6pa3oBaHUsl JOJDKEH
u3yyaTbCsl B YCIOBHUSX INpeiMeTHOro kaOuHera. B kabunere ¢u3uku A0KHO OBITH HEOOXOIUMOE
nabopaTopHOe 00OpYAOBaHUE sl BBINOJHEHHMS YKa3aHHBIX B MpOTrpamMMme MO (HU3UKE YYEHHYECKHUX
OTIBITOB, TAOOPATOPHBIX PAOOT M PabOT MPAKTUKYMa, a TAKXKe IEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpaloHHOe 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C MPUHLUIOM MHHHUMAJIbHOM
JOCTAaTOYHOCTH U O0OECHEeuMBaeT IMOCTAHOBKY IEPEUMCICHHBIX B IMporpaMMme MO (U3MKE KIFOUEBBIX
JEMOHCTpAllMid Ui MCCIEJOBAaHUS HM3y4aeMbIX SIBJICHHH M  MPOLECCOB, AMIHUPUYECKHX H
(G yHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHECHHIA.

JIaGopaTtopHoe 00OpyAOBaHUE JIi YYEHHUECKUX IPAKTHUECKUX paboT dopMupyercs B BuUie
TEMAaTUYECKUX KOMIUIEKTOB M 00eCHeuMBaeTcs B pacuy€re OJHOrO KOMIUJIEKTa Ha JBYX OOYYaroUIuXcs.
Temaruueckue KOMIUIEKTHI J1a00paTOpHOro 000PyIOBaHUS JOJDKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM



MCTOJIb30BAHNH aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAK)KE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUJIe HU(DPOBBIX TAOOPATOPHIA.

OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SBIISIOTCS:

(dbopmMupoBaHHE HHTEpECA M CTPEMIICHHS 00YJaIOIUXCS K HAYYHOMY M3YYCHHIO PUPObI, pa3BUTHE MX
MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUH O HAyYHOM METOJe MO3HaHHUA M (HOPMHPOBAHHME HCCIEIOBATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIINAM SIBJICHUSIM;

(dbopMuUpoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yiabTara HM3y4eHUS OCHOB CTPOCHHS MAaTepUd W
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

¢dbopmMupoBaHHe YMEHUH OOBSCHATH SBICHUS C HWCIOJB30BaHMEM (HU3MUECKUX 3HAHWN W HAYYHBIX
JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE TIPEICTABICHUI O PO (PU3UKH ISl Pa3BUTHS APYIHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH;

pa3BUTHE TIPEICTaBICHUM O BO3MOXHBIX cdepax Oynaymied mMpodeccuoHaNnbHON JAESTEIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOJrOTOBKA K JabHEHIIIEMY O0Y4YEeHHUIO B 3TOM HalPaBJICHHUU.

JlocTibkeHre STHX IeNieil oOecreunBaeTcsl peleHrneM CIeIyonMX 3a1a4d B Ipolecce U3ydeHns Kypca
(U3KMKKN Ha YPOBHE CpPETHET0 00I1ero 00pa3oBaHus:

MpHoOpeTeHne CUCTeMBbl 3HaHUW 00 oOmMX (U3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpHsX,
BKITIOYAsT MEXaHWKY, MOJEKYISIPHYIO (U3HKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (H3UKY W DIEMEHTEHI
acTpoU3UKH;

(dbopMuUpOBaHHE YMEHUH MPUMEHSATh TEOPETUYECKHUE 3HAHUS U OOBSICHEHHs (QU3NYECKUX SBICHUI B
MIPUPOJIC U ISl IPUHITHS PAKTUIECKAX PEIICHUH B TIOBCEAHEBHOM KU3HM,

OCBOEHME CIIOCOOOB pELICHMs pa3iIMuYHbIX 33/ad C SBHO 3aJaHHON (hu3MuyecKod MoJenblo, 3ajad,
MOJIpa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3JaHNEe (PU3NUECKON MOJENH, aJeKBATHOW YCIOBUAM 3ajaudl, B
TOM YHCJIE 3a/1a4 HH)XEHEPHOI0 XapaKTepa;

NIOHMMaHUE (PU3MUECKUX OCHOB U NPHUHIMIIOB JEHCTBUS TEXHUUYECKHX YCTPOMCTB M TEXHOJIOTMYECKUX
IIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIaZICHUE METOJAMU CaMOCTOSATENILHOTO MJIAHUPOBAHUS U MPOBEAEHUS (PU3NYECKUX SKCIEPUMEHTOB,
aHaJIM3a ¥ MHTepIpeTaluy HHPOPMaLUK, ONPEAEIECHHUS JOCTOBEPHOCTH MOyY€HHOTIO Pe3ybTara;

CO3/1aHHU€ YCIOBMMH AJIS pa3BUTUS YMEHUN IPOEKTHO-MCCIIEI0BATEIbCKON, TBOPUECKON AEATEIBHOCTH;

pa3BUTHE HHTEpeca K chepaM IpoPecCHOHATBHON NesTeIbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBum ¢ TpedoBanusmu ®I'OC COO yrinyOnéHHBIM YpOBEHb U3YUCHHs y4eOHOTO IpeaMera
«Pu3uKay Ha ypoBHE cpenHero obmero oOpa3oBaHMs BbIOMpaeTcs OOy4yaroIMMUCH, IUIAHUPYIOUIMMHU
IPOJ0JKEeHHE 00pa30BaHus 10 CHELHATBLHOCTAM (DPU3UKO-TEXHHUUECKOTO MPO(UIIL.

Ha usyuenue ¢usuku (yrinyOon€HHBIA ypOBEHb) Ha YPOBHE CPEIHET0 OOIIEero 0Opa3oBaHUs OTBOJUTCS
340 gacos: B 10 kmacce — 170 yacos (5 yacoB B Hezento), B 11 kimacce — 170 yacoB (5 4acoB B HEJIETIO).

[Ipeiaraemselii B nporpamMme 1o (usuke nepedyeHs JabopaTOpPHBIX M MPAKTUYECKUX paboT sABIsSETCA
PEKOMEH/IOBaHHBIM, YUYHUTEIb JENaeT BBIOOP HpPOBEAEHUS JaOOPAaTOPHBIX PabOT U OMNBITOB C Y4ETOM
WH/MBUYaJIbHBIX 0COOEHHOCTEH 00yJaromuxcs.



COIJEP KAHUE OBYUYEHUA

10 KJIACC

Pazpnen 1. HayuHnblii MeTOX MO3HAHUS IPUPOIBI.

dusnka — QyHIaMeHTalbHas HayKa O npupoje. HayuHslii METO MO3HAHUS U METOMAbI UCCIIEIOBAHUS
(U3NIECKUX SABICHHM.

DKCIEpUMEHT U TEOpHUs B Ipoliecce Mo3HaHus npupoasl. Habmoaenne u SKkCepuMenT B (hpu3MKe.

Crioco0b1 m3MepeHust (U3UYECKUX BEIUYMH (aHAIOTOBbIE M LU(POBBIE W3MEPHUTEIBbHBIE MPHOOPHI,
KOMIBIOTEPHBIC IATYNKOBBIC CUCTEMBI).

[TorpenrHocTr n3MepeHnit PU3MUECKUX BEIUYHH (a0COTIOTHAS M OTHOCHTEIIBHAS).

MonenupoBanue GpU3NUECKUX SIBJICHUN U MPOLIECCOB (MaTepUaabHas TOUKa, aOCOIIOTHO TBEPIOE TEIIO,
uJeanbHasi JKUJIKOCTb, UACATBHBIN ra3, TOYCUHBIN 3apsia). [ unoreza. @u3nyeckuii 3aKOH, TPaAHUIBI €T0
MpUMEHUMOCTH. Pu3nuecKast Teopus.

Pons u mecto ¢usuku B (popMHpOBAaHMM COBPEMEHHOI HaydyHO KapTHHBI MHUpa, B IPAKTHUYECKOM
NEeITeNbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3mepenune cuibl TOKa W HAmpsDKEHUS B IIETIM TMOCTOSIHHOTO TOKAa MPHU TOMOIIM AaHAJIOTOBBIX U
U (POBBIX U3MEPUTETIHHBIX TPUOOPOB.

3HakoMCTBO ¢ 1u(ppoBoi adopatopueil o ¢usnke. [Ipumepsl uaMepeHus: GU3NYECKUX BETUUYMH MPU
MTOMOTITM KOMIIBIOTEPHBIX JATYUKOB.

Paspnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe aBrkeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOTO BMKEHUs. CrucTema oTcuéra.

[Ipsimas 1 oOpaTHas 3a7a4l MEXaHUKH.

Paanyc-BexkTop MaTepuaibHON TOUKH, €r0 MPOEKIUN Ha OCU CUCTEMBI KOOpAUHAT. Tpaekropus.

[lepemenienue, CKOpoCTh (CpeAHSsI CKOPOCTb, MCHOBEHHAs CKOPOCTh) M YCKOpPEHHE MaTepHallbHOM
TOYKH, UX MPOEKIINH HA OCU CUCTEMBI KoOopAUHAT. CII0KEHNE EPEMEIIEHUIN U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE NBWKEHHE. 3aBUCUMOCTh KOOPJIWHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTepualbHON TOYKU OT BPEMEHH U UX IpauKH.

CBoOosiHOE mMajieHune. YCKOpeHue CBOOOJHOTO MajeHus. J[BuxkeHue Tena, OpOILIEHHOTO MOJ YIJIOM K
TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHS MATEPUAIIbHOW TOYKH OT BPEMEHU M HUX
rpaduKkH.

KpuBonuneiitnoe nsmxeHue. JIBWKEeHHE MaTEpUATbHONM TOYKH MO OKPYXHOCTH. YTJIOBas W JIMHEWHAs
ckopocth. Ilepumon u wyacrota oOpamenus. LleHTpocTpemuTensHoe (HOpMalbHOE), KacaTeabHOE
(TaHreHMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepHalIbHOM TOUKH.

TexHuueckre ycTpoucTBa U TEXHOJOTUYECKHUE MPOLIECChl: CIUAOMETP, IBUKEHUE CHAPSAOB, LEIHBIE,
niectepéHyaThie U peMEHHBIE Iepeayu, CKOPOCTHBIE TU(THL

Hemoncmpauuu.

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATHUECKUX XapaKTEPUCTUK ABUKEHUS.

CrocoObl UCCIIEIOBAHUS IBUKECHUI.

NnnrocTpanus npeaenbHoro nepexoja 1 i3MepeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanue IBUKEHHI C UCTIOJIH30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3ayXe U B Pa3peXEHHOM ITPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.

IIpeoGpa3oBaHue YriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTel, TPAEKTOPUM, CKOPOCTEW ABWKEHHS OJHOTO M TOTO K€ Tella B Pa3HbIX CHUCTEMax
OTCY€Ta.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npaKkmuKym.

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENBIO ONIPEIENEHNUS] MTHOBEHHON CKOPOCTH.



N3mepenue yckopeHust IpH NPSMOJIMHENHOM PaBHOYCKOPEHHOM JIBU’KEHUU 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTU OT BPEMEHU IPU PABHOYCKOPEHHOM JIBM)KEHHH.

N3mepenue yckopeHUss CBOOOMHOTO TajaeHUs (PEKOMEHJIOBAHO  HCIOJB30BaHUE IUPPOBOI
naboparopun).

W3yueHue fBWKEHHA Teia, OpOLIEHHOIO Tropu3oHTanbHO. IIpoBepka rumoressl 0 NOpAMON
IIPONOPLIMOHAIBHOM 3aBUCUMOCTU MEX/y JAIIBHOCTBIO M0JIETA U HAYAJIBHON CKOPOCTBIO TEJIa.

N3ydeHue nBuKEHMs TeJa 110 OKPYKHOCTH C IOCTOSIHHOW MO0 MOJYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH IIEpHOa 00palieHHsi KOHHYECKOT0 MAasiTHUKA OT €ro 1apamMeTpoB.

Tema 2. lunamuxa.

IlepBbiii 3akoH HprotoHa. MHepuuanbHable cuctembl oTcuéra. IIpumHuumn otHocuTensHOCTH ['amumes.
HeunepuuanbHblie cucteMbl 0TCUETA (ONpEeICHUE, IPUMEDHI).

Macca Tena. Cuna. [IpuHnunm cyneprno3uium Cuil.

Bropoit 3akoH HproTOHa 111 MaTepuabHON TOYKH.

Tperwnii 3akoH HproTOHA /17151 MaTEpUAIBHBIX TOYEK.

3aKO0H BCEMHPHOTO TATOTEHUs. DKBUBAJIEHTHOCTh IPABUTALIMOHHONW U MHEPTHOM MacChl.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO Ma/IeHUs OT BBICOTHI HaJl MOBEPXHOCTHIO TIAHETHI
u OT reorpaduyeckoil mupoThl. J[BUkeHne HEOECHBIX Tel M UX cyTHUKOB. 3akoHbl Kemnepa. [lepBas
KOCMHUYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHKyIIEerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJIbXEHUS U cuiia TpeHus nokost. Koadduurent tpenus.
Cuna compoTHBJIEHMSI TNpPH JBIKEHUH Telda B KUAKOCTH WIM Ta3e, €€ 3aBUCHMOCTb OT CKOPOCTH
OTHOCHUTEJILHOTO JIBH)KEHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuia Apxumena.

TexHnueckre yCTpoWCTBa M TEXHOJIOTMYECKHE IMPOIECCHI: MOAIIMITHUKH, ABUKEHUE HCKYCCTBEHHBIX
CIYTHHKOB.

Hemoncmpayuu.

Habntonenue ABMKEHUS TN B HHEPLHUATIBHBIX U HEMHEPIHUAIBHBIX CUCTEMAaX OTCUETA.

[IpuHLIKIT OTHOCUTEIBHOCTH.

Kauenne nByx IMIMHAPOB WM IIAPOB PA3HOM MAacCChl C OJMHAKOBBIM YCKOPEHUEM OTHOCUTEIBHO
HEWHEPLUHAIBHON CUCTEMBI OTCUETA.

CpaBHEHME pPaBHOJEHCTBYIOLIEH NPHIOKEHHBIX K TEIy CHUJ C MPOU3BEIECHHUEM MACChl Te€la Ha €ro
YCKOPEHHUE B HHEPLUHUAIBHOMN CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHMKAIOIIUX B PE3YJbTAaTe B3aUMOJICHCTBUSA TEIL.

N3mepenune macc 1o B3auMOJEICTBUIO.

HesecomocTts.

Bec tena npu ycKOpeHHOM MOABEME U MA/ICHUH.

LlenTpoOexkHbIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUSI.

Yuenuueckuii sxkcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

W3mepeHne paBHOICHCTBYIOMIEH CUII TP IBUKEHUHU OpycCKa 110 HaKJIOHHOM MIOCKOCTH.

IIpoBepka rumore3bl O HE3aBUCHMOCTH BPEMEHHU JABIKEHHMsI Opycka MO HAKIOHHOW IUIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIMX B NMPY)XKMHE U PE3UWHOBOM 00paslie, OT UX
negopmaruu.

W3yueHne BMKEHUS] CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKHHYTOH uepe3 JErkuil OJI0K.

W3mepenue koddGuIirieHTa TpeHus o BeTMYUHE YriioBoro ko3dduinenta 3aBucumocts Frp(N).

HccnenoBanue qBUXeHUs Opycka 110 HAKJIIOHHOM INIOCKOCTH C MEPEMEHHBIM KO3 GHUIIMEHTOM TPEHHUSI.

W3ydeHne nBMKEHMSI IPpy3a Ha BaJLy C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.



AbcomotHO TBEpAOE Teno. [locTynarenbHOe U BpamaTeIbHOS BMKEHHE TBEPAOTO Tesna. MOMEHT CHITBI
OTHOCHUTENIbHO OcH BpaiieHus. Ilneyo cunbl. CrnokeHue cuil, NPUIIOKEHHBIX K TBEpHOMY Teny. LleHtp
TSKECTH TeJa.

YcnoBus paBHOBeCHs TBEPIOTO TeIA.

VYcroitunBoe, HEyCTOMUMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHuueckrue yCTpPOWCTBA M TEXHOJOTMYECKME IIPOLECCHI: KPOHIITEHH, CTPOUTENBHBIA KpaH,
peméryaTble KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTpynpoBanue KpOHIITEHHOB U PACYET CUJT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOILIErO IUIONIA/(b ONIOPHI.

Tema 4. 3axonvl coxpanenusn ¢ Mexanuxe.

NMnynec MaTepualibHOM TOYKH, CUCTEMBI MaTepUalIbHbIX TOUYeK. LIeHTp Macc cucTeMbl MaTepUaIbHBIX
Touek. TeopeMa 0 ABMKEHUU LIEHTPA Macc.

NMiynbe cuiibl 1 UISMEHEHHE UMITYJIbCca Tena.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE IBIDKEHUE.

MowmeHT wummynbca MarepuanbHOl Touku. IlpencraBieHune o COXpaHEHMHM MOMEHTAa HMITYJIbCA B
LEHTPAJIbHBIX MOJIAX.

PaGora cuibl Ha MasoOM 1 HAa KOHEYHOM IepeMelieHuu. ['padudeckoe npeacTaBieHne padoThl CHIIBL.

MoniHOCTh CHIIBIL.

Kunerndeckass sHepruss MaTepualbHOW TOUYKH. TeopemMa 00 HW3MEHEHHMHM KUHETHYECKOW SHEPruu
MaTepuaabHON TOUKH.

[loreHunaneHple W HenmoTeHUUanbHble cuibl. lloTeHimanbHas sHeprus. [loTeHumaneHas sHeprus
yrapyro nehopMHUpoBaHHOU NpyxuHBL. [loTeHIManbHas 3HEprust Tena B OJHOPOJHOM TPaBUTAIIIOHHOM
nosie. [loTeHnnanpHas SHEPrus Tesia B TPAaBUTAMOHHOM I0JI€ OHOPOJHOIO 1Iapa (BHYTPU U BHE ILIapa).
Bropas kocmuueckas ckopocTb. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEepruM CHUCTEMbI Tesl. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPTHUN.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

VYpaBuenue bepHymin sl uaeanbHOM XUJIKOCTH KaK CIEACTBHUE 3aKOHA COXPAHEHMS] MEXaHMYECKOM
SHEPrUH.

TexHuueckre yCTpOHMCTBA M TEXHOJOTMYECKHME MPOUECCHI: JABUKEHUE PAaKET, BOJOMET, KONEp,
MPYXKUHHBIA TUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABMXEHHE.

W3mepenne MOITHOCTH CHJIBI.

V3MeHeHue sHepruu Tesa Mpyu COBEPIIEHUH paboThI.

B3aumHble mpeBpalieHusl KMHETHMUECKON M NOTEHLMAIbHONW DHEPrMM NMpH JEHCTBUM HA TEJNO CHIIBI
TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy MU CBOOOTHOM a/ICHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomul, npaKmuxym.

N3mepenue uMmmyibca Tesna no TOpMO3HOMY IYTH.

W3mepeHne Cuitbl TSIru, CKOPOCTH MOJIENHN SJIEKTPOMOOHIIS M MOIITHOCTH CUJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYIILCOM CHJIBL.



HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3mepeHne KUHETUYECKOW SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TIOTEHIIMAIBHOM SHEPruy MPYKUHBI ¢ pabOTON CHIIBI TPEHUSL.

Omnpenenenne pabOThI CHIIBI TPEHUS MPH IBUYKCHUH TeJla M0 HAKJIOHHOW TIOCKOCTH.

Pa3nes 3. MoaekysipHasi puznka 1 TepMOAMHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopULL.

OcHOBHbBIE MOJOXEHUS MOJeKynspHO-KuHeTnueckoi Teopun (MKT), ux omnbiTHOe 00OCHOBaHUE.
Huddysus. BpoyHoBckoe nBmwkeHue. XapakTep IBMKEHUS W B3aMMOJCHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHHs ra30B, )KUIKOCTEH M TBEPIBIX TNl M OOBSICHEHWE CBOMCTB BEUIECTBA HA OCHOBE ATHUX
Moeneit. Macca u pasmepsl MoJiekyi (atoMmoB). KonmmuectBo Bemiecta. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. TemmnepaTypa u criocoOsl €€ n3mepenus. [llkana temmneparyp Llenbcus.

Monenb uaeasbHOro ra3a B MOJIEKYJIIPHO-KUHETHYECKON TEOPUH: YaCTHUILIBI ra3a IBUKYTCS XaOTUYECKU
Y HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akonbl. VYpaBHeHue MengeneeBa—Kmnaneitpona. AOcomroTHas Ttemmeparypa (mKaira
temreparyp KenbBuna). 3akon JlansToHa. M3onpoiecchl B naeaqbHOM ras3e ¢ MOCTOSHHBIM KOJUYECTBOM
BelecTna. ['paduueckoe npeacrapieHne U30MPOLECCOB: U30TEPMa, U30X0pa, H300apa.

CBsi3b MEX]ly AaBJIIEHUEM UM CpelHEeH KMHETHMUECKOW 3HEepruel MoCTyNnaTelbHOIO TEIIOBOTO JBUKEHUS
MOJIEKYJl WJEaIbHOTO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHUECKONH TEOpUH HUIEaTBbHOTO
rasa).

CBs13b a0COJTFOTHOUM TeMITepaTyphbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeHEeH KMHETUYECKOW dHEpruei
MOCTYNATEIbHOTO TEIJIOBOTO JBMKEHUSI €€ YaCTHll.

Texnuueckre yCTpOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: TEPMOMETp, OapomeTp, TNOJydeHHe
HaHOMAaTepHuasoB.

Hemoncmpayuu.

Mopenu 1BUKEHHS YaCTUL BEIIECTBA.

Monenbs OpOyHOBCKOTO JIBUKEHHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUYKEHUSI.

Judbdysust sxuakocTei.

Monens onbiTa LlTepHa.

[IpuTsikeHne MONEKyII.

Mogenu KpUCTAIIIMYECKUX PEIIETOK.

Habmronenue u rccnenoBanme n30MpoIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBJICHHs TEIJIOBOTO PABHOBECHUS MPHU TEIUIOOOMEHE MEeXAy ropsyei u
XOJIOJTHOM BOJIOH.

N3ydeHne n3oTepMuuecKoro mpoiiecca (peKOMEHI0BaHO UCTIOIb30BaHUE U(PPOBOY 1a00PATO PHH).

N3yuenune n30XopHOro mnpoiecca.

N3ydenue nzobapHoTO Mpoiiecca.

[IpoBepka ypaBHEHHUS] COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennosvie mauiunboi.

Tepmonunamuyeckas (T/Zl) cucrema. 3ajaHue BHEIIHUX YCIOBHUM A TEPMOJUHAMUYECKOH CHUCTEMBI.
Baemnue u BHyTpeHHHE napaMeTpsl. [[apameTpbl TEpMOAMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUCHMUSI
BEJIMYMH, ONHCHIBAIONINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano tepmonnHamuku. CaMONpOM3BOJIbHAS pENaKcalysl TEPMOJNHAMUYECKONW CHUCTEMBI K
TEIUIOBOMY PAaBHOBECHIO.

Mopnens uzaeanbHOro rasa B TEPMOAMHAMUKE — CHCTEMa ypaBHEHWH: ypaBHEHHE MeHJeneeBa—
KnaneiipoHna u BelpaXeHHME U1 BHYTPEHHEHW DHEPrUM. YCIIOBUS NPUMEHUMOCTU 3TOM MOJENU: HU3Kas
KOHLIEHTpALlUsl 4acTHULl, BBICOKUE TEMIIEpaTypbl. BrlpakeHHe A BHYTPEHHEW SHEPIMM OJHOATOMHOIO
UJIEATIHOTO Ta3a.



KBa3ucraTnueckne u HECTaTUYECKUE TIPOLIECCHI.

OneMeHTapHasi paboTa B TepMOAMHAMUKE. Bbrumcnenwe paboTel mo rpaduky mpouecca Ha pV-
yarpamme.

Tennomnepenaya kak crnoco® M3MEHEHUs BHYTPEHHEW SHEPruU TEPMOJMHAMHUYECKOW CHCTEMBI 0e3
coBepeHust padoTel. KOHBEKIHS, TEMIONPOBOAHOCTD, N3Ty4EHHE.

KomnuectBo Temnotel. TemmoéMKOCTh TeNa. YIenpbHass U MOJISIpHAs TEIUIOEMKOCTH BELIECTBA.
VpaBHenue Maitepa. YaenpHas TEIUIOTa CrOpaHHs TOIUIMBA. Pacu€r KoJiMyecTBa TEIUIOTHI IPH
terionepenaye. [lonstie 06 aguadatHoM mpoiecce.

[lepBrlii 3aKkOH TepMoaWHaMUKHU. BHyTpeHHss sneprus. KonuuecTBo TemioTsl M paboTa Kak MeEpbI
W3MEHEHUs BHYTPEHHEH 3HEPTUU TEPMOANHAMUYECKON CUCTEMBI.

Bropoii 3aKk0H TepMOJMHAMUKY JJIs pABHOBECHBIX IPOLIECCOB: YEpPE3 3a/laHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMUYECKON CUCTEMBI IPOXOAUT €AMHCTBEHHAs afquabdaTa. AOCOIIOTHAs TEMIIEpaTypa.

Bropoii 3akoH TepMOJAWHAMUKH [yl HEPABHOBECHBIX IPOIECCOB: HEBO3MOXKHO NepeaaTh TEIUIOTY OT
0osee xoJoHOTO Tena K Oosiee HarpeToMy 6e3 kommeHcauu (Knaysuyc). HeobpatumocTs mpHpoIHBIX
MIPOLIECCOB.

[Tpuniume! gerictBus TermoBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenue KII. [ukn Kapno.

OKOJIOTMYECKHUE aCIIEKThl UCIOJIb30BAHNS TEIUIOBBIX ABUTaTesel. TermmoBoe 3arps3HeHne OKpyKaromen
Cpebl.

Texnuueckue ycTpoHCTBa U TEXHOJIOTMUECKUE MPOLECCHI: XOJOAUIbHUK, KOHAULMOHEDP, AU3EIIbHBIA U
KapOIOpaTOpHBIN JABHUraTeNd, HapoBas TypOWHa, MOJy4EeHHE CBEPXHHM3KUX TEMIIEpaTyp, YTHIU3ALUS
«TEIUIOBBIX» OTXOJI0B C HMCIOJIb30BAaHHUEM TEIUIOBOTO HAcoca, YTHIIM3AlMs OMOOPraHWYeCcKOro TOILIMBA
1151 BBIPAOOTKH «TEIJIOBOID M 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

M3MeHeHne TemMneparypsl Ipy ainadaTH4ecKOM paclIupeHuH.

Bo3nymiHoe orauao.

CpaBHEHHE YJEIbHBIX TEMIOEMKOCTEHN BEILIECTB.

CriocoObl U3MEHEHUST BHYTPEHHEH SHEPTHH.

HccnenoBanue aguabaTHoro mnporecca.

KoMIproTepHble MOJIEIH TEIIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKmuKym.

W3mepenue yaeabHON TEIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aauabaTHoro mnporecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUM MEKMOJIEKYJISIPHOTO B3aMMOJCUCTBMS M TEMIEPaTypbl KUIICHUS
JKUIIKOCTEM.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoosl.

ITapooGpazoBanue u KoHaeHcaus. Vicnapenue u KuneHue. Y jeinpHas TeIoTa napooopa3oBaHHUsL.

Hacplennele ¥ HeHacwlllleHHble Tnapbl. KadecTBeHHas 3aBUCUMOCTb IUIOTHOCTHM U JIaBIICHUS
HACBHIIIEHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEpPaTypbl KUIIEHUS OT JABJIEHUS B KHUIKOCTH.

BrnaxxHocTb Bo3ayxa. AGCOIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucraminueckue u amopgHble Terna. AHU30TPOIUS CBOMCTB KpucTawios. [1naBnenue u
KpUCTalu3anus. Y aenbHas TermioTa miasienus. Cyomumanus.

Hedopmanmu TtBEpHOro Tenma. Pacrskenne u cxatue. Chasur. Mopayne IOwra. Ilpemen ympyrux
negopmaruii.

TennoBoe pacimupenue XUAKOCTeH U TBEPIBIX Tell, 00BEMHOE U JTMHEHHOE pacliupeHrne. AHTApMOHU3M
TEIJIOBBIX KOJIEOAHMH 4YacTUI[ BELIECTBA KaK IMPUYMHA TEIUIOBOTO pacIIMpeHus: Ted (Ha KaueCTBEHHOM

yYpOBHE).



[IpeoOpazoBanme SHEPTUH B (PA30BBIX MEPEXOAAX.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

[ToBepxHocTHOe HarspkeHue. KoadduumeHT moBepXHOCTHOrO HaTsKeHHs. KamuumsipHbie sBIICHUS.
JlaBiieHME IO UICKPUBJIEHHON TOBEPXHOCTHIO kuaKocTu. Dopmyna Jlammaca.

Texnuueckne yCTPOMCTBA W TEXHOJOTUYECKHUE TPOIECCHI: JKUJIKUE KPUCTAJIbI, COBPEMEHHBIC
MaTepuabl.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACBIIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMHU TIIEHKAMH.

CmauuBaHmue.

Kanwnnspueie siBneHust.

Mopenu HEHbIOTOHOBCKOM YKUIKOCTH.

CriocoObl U3MEPEHUS BIAKHOCTH.

UccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTANTHYECKOTO BEIIECTBA.

Buner nedopmannii.

Ha6nronenue mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCTTApEHUS KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IIABJICHUS JIbJA.

M3ydeHune CBOMCTB HACHIIIEHHBIX MTAPOB.

N3mepenue abCoIOTHOM BIaKHOCTH BO3yXa U OIIEHKA MAacChl HapoOB B IOMELICHHUH.

N3mepenune koa¢duineHTa moBepXHOCTHOTO HATHKECHUS.

Nzmepenne moayns FOHra.

HccnenoBanue 3aBucuMocTd AeGopMalui pe3nHOBOro 00pasiia OT MPHIIOKEHHOM K HEMY CHJIBI.

Pasznen 4. DiiekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

Onektpu3anuss Tel U €€ MPOSBICHUS. OJIEKTPUUECKHM 3apsia. J[Ba BHIa 3JIEKTPUYECKUX 3apsiiOB.
[IpoBOIHMKH, JUANEKTPUKA U TOJYNPOBOJHUKH. JEMEHTApPHBIM SJICKTPUYECKUM 3apsl. 3aKkoH
COXpaHEHUs EKTPUIECKOTO0 3apsia.

B3aumoperictBue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

Dnekrpuyeckoe nosie. Ero neiicTBrue Ha 3IeKTPUYECKUE 3apsi/bl.

Hanpsok€aaocTts anextpuueckoro mousid. [IpoOubiii 3apsn. JluHuM HanmpsDKEHHOCTH DIEKTPUUECKOTO
nojs. OZHOPOIHOE IIEKTPUUYECKOE TOJIE.

[loTeHUManbHOCTh  3JEKTPOCTATHYECKOro  mosis. Pa3HOCT  MOTEHUMAIOB WM HaANpsDKEHHE.
[loreHunanpHas 3HEprus 3apsaa B 3JIEKTPOCTATHUECKOM moJie. [loTeHman 31eKTpocTaTH4eCKOro moJisl.
Cesi3p  HampsHKEHHOCTU TOJSI W PAa3HOCTH TOTEHUHUANOB ISl 3JEKTPOCTATHUECKOTro mouist (Kak
OJIHOPOJIHOTO, TaK U HEOJHOPOIHOTO).

[IpuHUUI Cyneprno3uIuu 3IEKTPUYECKUX MTOIEH.

[Tone ToueuHoro 3apsna. [longe paBHOMepHO 3apsbkeHHOM cdepshl. [lone paBHOMEPHO 3apsHKEHHOTO TI0
00bémy mapa. Ilome paBHOMEpHO 3apspKEHHOM OecKOHEYHOW TuIocKOoCTH. KapTuHBI  JIMHMIMA
HaIpsHKEHHOCTHU 3TUX MOJIEW U SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I0JIE. Y CIOBUE PABHOBECHUS 3apsJIOB.

JIMBIIEKTPUKY B AJIEKTPOCTATHUECKOM MoJI€. JuanexTpruueckasl IpOHUIIAEMOCTh BEIIECTBA.

Konnencarop. DnekTpo€MKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA.

[TapannensHo€ coenrHeHre KoHieHcaTopoB. [locnenoBarenbHOe COETMHEHUE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOTO KOHJIEHCATOpA.



JIBr>KeHUE 3apsKEHHOM YaCTHULIBI B OJTHOPOJIHOM 3JIEKTPUYECKOM ITOJIE.

Texnuueckue  yCcTpoHCTBAa M TEXHOJOTMYECKHE  IPOLIECCHI:  AJIEKTPOCKOI,  DIIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alINTa, 3a3EMIICHIE IEKTPONPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO U IPUHLUII JEHCTBUSA dJIEKTPOMETPA.

DNEKTPUUYECKOE T0JIE 3aPSPKEHHBIX IIaPUKOB.

DNEKTPUUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHMKH B 3IEKTPUYECKOM IOJIE.

DNeKTpoCTaTUYECKas 3alluTa.

YCTpolCcTBO U ACMCTBHE KOHJAEHCATOPA MTOCTOSIHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTbh AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOopa OT IUIOIIAMU IUIACTHH, PACCTOSHUSA MEXIY
HUMH U TUIJICKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka U pa3psaKa KOHACHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKmuxym.

OreHka cuJ1 B3auMOICHCTBUS 3apsSyKEHHBIX TETl.

Habmronenue npeBpalieHust SHEPTUu 3apsLKEHHOTO KOHIEHCATOpa B SHEPTUIO U3ITyYEHHs CBETOIMO1A.

N3ydeHnne nmpoTekaHus ToKa B IIETH, COJIepKalieil KOHIeH caTop.

Pacnipenenenrie pasHOCTH TOTEHIMAIOB (HAMpPSsDKEHHS) TPU  MOCIEAOBATEIIbBHOM — COCIUHEHUH
KOHJICHCATOPOB.

HccnenoBanue paspsia KOHIEHCATOpa YEpe3 pe3ucTop.

Tema 2. Ilocmoannslil IneKmpuyecKuil mok.

Cuna Toka. [IoCTOSHHBIN TOK.

VYcnoBus CyliecTBOBaHMSI MOCTOSTHHOTO AJIEKTpUueckoro Toka. Mctounuku toka. Hampsikenne U u
SMC é.

3akoH OMa Jj1s ydacTKa Lenu.

DNEeKTPUYECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COMPOTUBIEHUS OJHOPOJHOTO MPOBOJHUKA OT €ro
JUIMHBI U IJIOUIa/IA MOTIEPEYHOTO CEUeHUs. Y IeIbHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBarensHOE, MapajuiebHOE, CMEIIAHHOE COEAMHEHHE MPOBOJAHMKOB. Pacdér pa3BeTBIEHHBIX
anekTpuueckux mneneil. [Ipasuna Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTb 1EKTPUYECKOTO TOKA. TernoBasi MOIIHOCTh, BhIJENIIEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEe CONPOTUBJICHHE HCTOYHUKA Toka. 3akoH Owma Juis TONHOM (3aMKHYTOM)
AIIEKTPUYECKOM 11enu. MOIIHOCTh UCTOYHHKA TOKa. KopoTKoe 3aMbIKaHue.

Konpnencarop B 1ienu NOCTOSTHHOTO TOKA.

Texnuyeckue ycTpoiCTBa M TEXHOJOTMYECKHE MPOIECCHl: aMIEpPMETpP, BOJIBTMETP, PEOCTaT, CUETUUK
AIIEKTPUYECKOM SHEPTUH.

Hemoncmpauuu.

N3mepenune cuibl TOKa U HAPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKa OT HANpsDKEHUS AJs PE3UCTOpa, JIaMIbl HAKAJMBAaHUS H
CBETOMO/1A.

3aBUCUMOCTb COIMPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJHA TONEPEYHOTO
CEYEHMS U MaTepHaa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COMPOTUBIIEHUS MTPU TIOCTOSIHHOM HaIpsiKEHUU.

[Ipsimoe m3mepenue D/IC. KopoTkoe 3aMblKaHME TalbBAHUYECKOTO 3JIEMEHTA M OLIEHKA BHYTPEHHETO
CONIPOTHUBIICHHUSL.

Crnioco0bl coelMHeHNs UCTOUHUKOB Toka, DJIC Garapeit.

HccnegoBanue pa3HOCTH NOTEHIMAIOB MEXY MOJIFOCAMHU MCTOUYHHMKA TOKA OT CUJIbI TOKA B LIETIH.



Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

HccnenoBanue cMEIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaeapHOro CONpOTUBIIEHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIS JIaMITbl HAKaJIUBaHMSL.

VYBenuueHue npejena u3MEpeHus: amnepMeTpa (BoJIbTMETPA).

N3mepenune 3/1C u BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU MPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXK/y IOJIIOCAMU UCTOYHUKA TOKA OT CHUJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH 0JIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnexTpuyecKas MpoBOJAUMOCTb PA3JIMYHBIX BEHIECTB. DJIIEKTPOHHASI IPOBOJAUMOCTD TBEPIBIX METAJIIOB.
3aBUCUMOCTb CONPOTUBIIEHUS] METAJUIOB OT TeMreparypbl. CBEpXIPOBOAUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH MOJIYIPOBOJHUKOB. CBolicTBa P-N-
nepexona. [loyynmpoBoHUKOBBIE TPHOOPHI.

DNEeKTPUYECKUM TOK B DJICKTPOJIUTAX. OJIEKTPOJIUTHYECKAS JUCCOLMALUS. ODIEKTPOJIM3. 3aKOHBI
@apanes U JIEKTPOIU3A.

OneKkTpuyecknii TOK B rasax. CamMOCTOSTENIBHBIN M HECAaMOCTOATENbHBIN paspsa. Pasnuusble THIBI
CaMOCTOSTENBHOTO paspsana. Mosnus. [Inazma.

Texnuueckue ycTpoilcTBa U MpaKTHUECKOE MPUMEHEHHE: Ta30pa3psAaHbIe JIaMIIbl, JJIEKTPOHHO -TydeBast
TpyOKa, MOJYINPOBOJHUKOBBIE NPHUOOPHI: JUOJ, TPaH3UCTOp, (POTOIMON, CBETOAMOJ], TajJbBaHUKA,
paduHUpPOBaHNE ME/IY, BbIIJIABKA aTFOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCUMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH AIIEKTPOJIUTOB.

3akoHbI eKkTposn3a Papazes.

HckpoBoli pa3psii v MPOBOJIUMOCTh BO3/1yXa.

CpaBHeHHE MPOBOJAUMOCTH METAIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npakmuxym.

Habmonenue snextpomunsa.

N3mepenue 3apsiia 0IHOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATyphI.

CHsATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JHOIA.

Du3nvecKnii MPAKTUKYM.

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH C HCIOJB30BAaHMEM aHAJIOTOBBIX U LU(POBBIX
M3MEPUTENbHBIX MPUOOPOB U KOMMBIOTEPHBIX JAaTYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTEILHBIC
MOTPEIIHOCTH U3MepeHuit puznueckux BenuuuH. ONeHKa TpaHul] OTPEHIHOCTEN.

[IpoBenenne KOCBEHHBIX M3MEPEHUMN, MCCIEAOBAHUN 3aBHCHUMOCTEH (U3NYECKHX BEIMYWH, IPOBEpKa
MPeIOKEHHBIX TUMoTe3 (BHIOOpP M3 pabOT, OMHMCAHHBIX B TEMATHYECKHUX pazlienax «Y4eHHYECKUu
AKCIEPUMEHT, J1a00paTOpHBIE PabOTHI, TPAKTUKYM)).

MesknpeaMeTHbie CBA3H.

Wzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 kijacce ocylecTBIsieTcs € y4ETOM
COJIepKaTeNbHBIX MEXIPEAMETHBIX CBS3el ¢ KypcamMH MaTeMaTHKH, OMOJOTHH, XUMUU, Teorpaduu u
TEXHOJIOT M.

Mesicnpeomemmnvie noHAmMUA, C6AZAHHbBIE C UYUEHUEM MEMOO006 HAYYHO20 NO3ZHAHUA:@ SBIICHUE,
Hay4yHbIi (akT, THUMOTe3a, (U3MUecKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOJEHUE, SKCIEPUMEHT,
MOJIEIUPOBAaHUE, MOJEIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUH, NU3MEpUTENIbHbIE PUOOpPHI, UppoBas
nabopaTopHsl.



Mamemamuka: penieHue CUCTeMbl ypaBHeHMH. JluHelHas ¢yHKIus, mnapabona, runepbona, HX
rpaduku u cBoiictBa. Tpuronomerpuueckue (GpyHKIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKLUHU HAa OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB.

Buonocua: mexaHnueckoe ABWKEHHE B >KMBOH mpupoze, mudpdysus, 0CMOC, TEMIOOOMEH >KUBBIX
OpraHU3MOB, TEIUIOBOE 3arps3HEHHME OKPYKAIOLIEH Cpebl, yTUIN3auusl OMOOPraHUYECKOro TOIIMBA JUIs
BBIPA0OTKU «TEIJIOBOM» M 3JEKTPOSHEPTHH, TOBEPXHOCTHOE HATSHKCHHWE M KAWUILIPHBIC SBJICHUS B
MPUPOJIE, HIIEKTPUUYECKHE SBICHHS B )KMBOH IPHPOIE.

Xumusa: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJIPHAs
Macca, MOJy4eHHEe HAaHOMAaTEepHAJIOB, TETUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUAKOCTEH W Ta30B, >KHUIKHE
KpUCTAJIJIbl, JJIEKTPUYECKHE CBOMCTBAa METAJUIOB, JJIEKTPOJIUTUYECKas AUCCOLMAlMs, TalbBaHUKa,
AIIEKTPOHHAsI MUKPOCKOTIHSL.

T'eocpagpua: BnaxXxHOCTh BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue IABM)KEHHUN C MCIOJIb30BAaHUEM MEXaHU3MOB, YUET CYXOro M >KHUIKOTO
TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKIUH (KPOHIITEHH, pemeTyaThie KOHCTPYKIINH ), HCTIOJb30BaHNE
3aKOHOB COXPAHEHUsI MEXaHWKH B TEXHHKE (THPOCKOI, BOJOMET W JPYTHE), JABHTATEIh BHYTPEHHETO
cCropanusi, TapoBas TypOWHA, OBITOBOW XOJIOJWJIBHUK, KOHIMWIMOHEP, TEXHOJOTHU TOJTyYSHHS
COBPEMEHHBIX MaTepUAIOB, B TOM YHCJE HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKAs
3allUTa, 3a3eMJICHHE JIIEKTPONPUOOPOB, Tra3opas3psAAHbIE JIaMIbl, MOJIYIPOBOJHUKOBBIE MPUOOPHI,
rajbBaHUKa.

11 KJIACC

Pasznea 4. DuekTpoanHamMuka.

Tema 4. Maznummnoe no.e.

B3anmopeiicTBie MOCTOSHHBIX MAarHMTOB W TMPOBOJHHMKOB C TOKOM. MarHutHoe moJie. Bekrtop
MarHUTHOM MHAYKUUH. [[puHIKI Cyneprno3uliny MarHUTHEIX MoJiel. JIMHUM MarHUTHOM MHTYKIIUH.

MarsuTtHOE 1oJjie POBOJIHUKA C TOKOM (TPSIMOTO TPOBOJIHUKA, KATYIIKA M KPYroBOro BUTKa). OmbIT
Opcrena.

Cuna Amrniepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna Jlopenma, e€ HampaBiieHHME W MOJYJb. JIBU)KEHHE 3apsiKEHHOW YacTUIBI B OJHOPOJIHOM
MarHutHoM noJie. Pabota cuiel Jlopenma.

MaruuTHO€ 10Ji€ B BelecTBe. @eppoMarHeTUKH, napa- U JuaMarHeTHKU.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECChl: MPUMEHEHUE TOCTOSIHHBIX MAarHHUTOB,
ANIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, JICKTPOABUTATEND SIKOOH, YCKOPUTEIHN JIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

Kaptuna nuHUN MHAYKIUEM MarHATHOTO IIOJIS TOJIOCOBOTO M TOJKOBOOOPA3HOTO TMOCTOSTHHBIX
MAarHuTOB.

Kaprvna nuHHMA MarHuTHOM MHAYKUMHM TOJsA JUIMHHOTO TMPSMOIO IPOBOJHHMKA M 3aMKHYTOTO
KOJIBLIEBOT'O IMPOBOJAHUKA, KATYILIKH C TOKOM.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

Habmronenue ABM>KeHUS MydKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT AeHCTBUS 2MEKTPOU3MEPUTENBHOTO TPUOOPA MArHUTOIIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

HccnenoBanrne MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppoMarHeTUKOB.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIEpa OT CUJIBI TOKA.



Ornpenenenre MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKyus.

SIBnenue anekTpoMarHuTHOW HHAYKIMHU. [loTok BekTopa MmaruuTHOM nHAYKuMU. DJ]C nHaykunu. 3aKkoH
JIEKTpOMarHuTHOM nHAyKkuu Papanes. Buxpesoe anexrpuueckoe nojue. Toku Dyko.

O/J1C unayKuuu B IPOBOJHUKE, TBUKYIEMCS B OJIHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NunykrtuBHOCTh. Karymika MHAYKTUBHOCTH B IIETH MMOCTOSIHHOTO TOKa. SIBieHue camounaykiuu. SJC
CaMOUWHTYKIIHH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckre ycTpONUCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: MHIYKIIMOHHAS M€4Yb, COJICHOU/, 3alliTa OT
ANEKTPHU3ALUU TEJ IPH JIBIKCHUH B MAarHUTHOM TI0JI€ 3EMJTH.

Jemoncmpayuu.

HaGnronenue siBneHust 3eKTPOMAarHUTHON WHYKITUH.

Uccnenosanue 3apucumoct I1C MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO TMOTOKA.

[IpaBuiio Jlenna.

[Tagenne MmaruuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBrIeHNE CAaMOMHIYKIINH.

Uccnenosanue 3aBucumocty JIC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CHIIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

WccnenoBanue sSIBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

Ompenenenre WHIYKIIUA BUXPEBOTO MarHUTHOTO TIOJIA.

HccnenoBanue sSBIEHUS CAaMOUHIYKIIUH.

C6opka MoieTTH SJIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNS.

I'apmonnueckue xonedanus. Kunematnueckoe v TMHaAMUYECKOE OMKUCaHUE. DHEPreTHUECKOe OMICaHNe
(3aKOH COXpaHEHHUsS MEXaHWYeCKOW HSHepruv). BbIBOJA JMHAMUYECKOrO OINUCAaHUS TapMOHUYECKUX
KoJieOaHU U3 UX SHEPreTHUYECKOro U KHHEMaTHUYeCKOTrO OMUCAHUS.

Ammunryna u (asa xonebanuii. CBS3b aMIUIUTYIbI KOJ€OAHUN HMCXOTHOW BEJIUYMHBI C aMILTUTYIaMHU
KoJiebaHuil e€ CKOPOCTU U YCKOPEHHUS.

[lepuon u yacrorta koneGanuii. [leproa Manbix CBOOOJHBIX KOJeOaHMN MAaTeMaTUYECKOTO MasTHHKA.
[Teproa cBOOOAHBIX KOeOAHUN MPYKUHHOTO MASTHUKA.

[Tonsite o 3aryxarouux kosneOaHusiX. BeiHykaeHHble koneOanus. PezoHanc. PezoHaHcHas kpuBas.
Brnusinue 3aTyxaHus Ha BUJ PE30HAHCHOM KpUBOH. ABTOKOJIEOaHUSI.

TexHuueckre yCTpOMCTBAa M TEXHOJIOTMUECKHE IMPOLECChl: METPOHOM, Yachl, Kaueiau, MY3bIKaJbHbIC
UHCTPYMEHTBHI, ceiicmorpad.

Hemoncmpauuu.

3anuch KoaebaTenbHOTO JBUKCHHUSI.

Habnronenue He3aBUCHMOCTH MEpPHOJIa MaJIbIX KOJICOaHU Tpy3a Ha HUTU OT aMIUTHTY/IBI.

HccnenoBanue 3aryxaromux KojieOaHW U 3aBUCUMOCTH TEepUoJa CBOOOJHBIX KOJeOaHUW OT
CONIPOTHBIICHHUSL.

HccnenoBanue xonebaHuii Tpy3a Ha MAaCCUBHOW MPYKUHE C L1E€TbI0 ()OPMUPOBAHUS TIPEICTABICHUI 00
UJeanbHOM MOJIEIN IPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs SHEPTUU MIPU KoJIeOaHUsIX rpy3a Ha TPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJEOAHUN.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npaKkmuKym.



N3mepenue neproga cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKHHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JIBUIKECHUS TeJla B X0/Ie KoJeOaHui Ha yIIpyroM HOIBecCe.

N3yuenue ABUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBanme SHEPTUH B IPYKUHHOM MAasTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAIOMIMX KOJICOAHMIA.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnekmpomaznummsle Koaedanus.

Konebarenbupiit koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHHS B HMICATBHOM KOJeOaTeTbHOM
koHType. @opmyna TomcoHa. CBsi3b aMIUIMTYJbl 3apsiia KOHAEHCATOpa C aMIUIMTYJOW CHIIbI TOKa B
KoJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUU B UCATBLHOM KOJI€OaTeIbHOM KOHTYPE.

3aTyxarolue IeKTPOMarHuTHhIE KoJieOanus. BeIHYXI€HHBIC 2JIEKTPOMArHUTHBIE KOJIeOaHuUsI.

[TepemenHbIli TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUTUTYJTHOE U JACHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKA
Y HalpsDKEHUS TIPU Pa3IMdHON (OpME 3aBUCUMOCTH MIEPEMEHHOTO TOKa OT BPEMEHHU.

CunycougaIbHBIA TIEpeMEHHBIN TOK. Pe3ucrop, KOHAEHCATOp W KaTylIKa WHAYKTUBHOCTH B IIENHU
CHUHYCOM/IaJIbHOTO NMEPEMEHHOT0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsuKeHUH.

WneanpHbiil TpanchopmaTop. [IponsBoacTBo, nepenava u noTpediieHne MEKTPUIECKON SHEPruu.

DKOJIOTUYECKHE  PUCKM TpU  TMPOU3BOJACTBE  3JeKTpodHepruu. KynabTypa  HCIOJIB30BaHUS
AIIEKTPOIHEPTUH B TIOBCEAHEBHOM JKH3HHU.

Texnuueckue ycTpoilcTBAa U TEXHOJIOTUYECKHE TMPOILECCHI: 3JIEKTPUYECKUH 3BOHOK, TI'€HEepaTop
MIEPEMEHHOT0 TOKa, JMHUU JJIEKTpoIepeay.

Hemoncmpayuu.

CB0OOHBIC PJIEKTPOMArHUTHBIE KOJICOAHMSL.

3aBUCUMOCTb YaCTOTHI CBOOOAHBIX KOJIEOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcnumiorpaMMBbl 3JIEKTPOMarHUTHBIX KOJICOAHUH.

I'eneparop He3aTyXarMMX MEKTPOMArHUTHBIX KOJICOAHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

Boinyxkaennble cuHycouiaabHble KoeOaHusl.

Pesucrop, karyika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc npu nocneaoBaTeIbHOM COETUHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U KOHIEHCATOpa.

YCTpoMCTBO M IPUHIIUIT JEHCTBUS TpaHchopmaTopa.

Monenb TMHUY 3JIEKTPOIepeIauH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npakmuxym.

Nzyuenue tpanchopmaropa.

HccnenoBanue mepeMEeHHOTO TOKa 4epe3 MOCIeNOBATENbHO COCIMHEHHBIE KOHICHCATOP, KaTYIIKy W
pe3ucTop.

Habmtonenue >nekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoOMAZHUMHbLE 80JIHbL.

MexaHuueckue BOJIHBI, YCIIOBHS UX pacnpocTtpaHeHus. llonepeunsie n npoaoabHbeie BoHbL [lepuon,
CKOPOCTb PacipoCTpaHEHUs U JAJIMHA BOJHBI. CBOMCTBA MEXaHUYECKUX BOJIH: OTPAKEHUE, MPETOMIICHHUE,
uHTephepeHIys U AudpaKiys.

3Byk. CropocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arps3HEHNE OKPYKAIOIIEH CPEIBI.

DNEeKTPOMarHUTHbIE BOJHBIL. YCJIOBHUS M3Iy4EHUs SJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPXEHHE, MpEOMIICHUE, MOJsipu3anus, WHTepPepeHIus u
TUpaKIIHs.

[Ikana 3MeKTpOMarHUTHBIX BOJTH. [IpMeHeHne AIeKTpOMAarHuTHBIX BOJTH B TEXHUKE U OBITY.



[IpuHIKIIBI paIuOCBA3U U TeNIEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEIbl.

TexHnuueckre yCTpOHWCTBA W MPAKTUUECKOE TNPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI, pajap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHA, TenedoHn, CBU-nieus, ynpTpa3BykoBasi TUArHOCTHKA B TEXHHUKE H
MEJIULIUHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebuomnieecst Teno Kak HICTOYHHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIE€OaHU.

Habnronenue oTpakeHUs ¥ IPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue uarepdepeHnnyu u qudpakiini MEXaHHIeCKUX BOJTH.

AKYyCTUYECKHI PE30HAHC.

CpoiicTBa yibTpa3ByKa U €ro NpUMEHEHHUE.

HalGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION M 9acTOTOM KOJIeOaHU.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpPaK€HUE, IMPEIOMIIEHUE, MOJIspU3aIs,
TU(ppakuus, UHTepPepeHIus.

Oo6napyxeHue nHOPaKpacHOTO U YAbTPa(UOJIETOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3yuenne napameTpoB 3BYKOBOW BOJIHBI.

N3ydeHue pacnipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MTPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMonuHENHOE pacHpocTpaHEHUE CBeTa B OAHOPOAHOW cpene. Jlyd cBera. TodeuHbIi MCTOYHUK
CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs] cBeTa. llocTpoeHume W300paKEHW B TUIOCKOM 3€pKajie.
Cdepuueckue 3epkaia.

[Ipenomiienne cBera. 3akOHBI TIPEIOMJICHUS CBeTa. AOCOJIOTHBIM TOKa3aTedb MPEIOMIICHHUS.
OTHOCUTENBHBIN MOKa3aTeab NpesroMieHus. [IoCTOSIHCTBO 4acTOThI CBETa M COOTHOILLIECHHUE JUIMH BOJIH
IIpY NIEPEX0E MOHOXPOMATUYECKOIO CBETA YEPE3 IPAHUILY pa3zeiia JBYX ONTUYECKUX CPENl.

Xon ydeii B mpusme. Jucnepeust ceeta. CoxHBIM cocTaB Oenoro cBeta. LIBer.

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi MojaIHoro BHyTPEHHETO OTPaKEHUS.

Cobuparonue u pacceuBaromiue JUH3bl. ToHkas nuH3a. DOKYCHOE pAcCTOSIHME M ONTHUYECKas cuia
TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAcCTOSHUSI TOHKOM cpepruuecKkoi JUH3bI OT €€ TeOMEeTpUn U
OTHOCHUTEJILHOTO MTOKAa3aTellsl IPEIOMIICHHUSL.

dopmysia TOHKOM JUH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xon myva, IPOLIEIIIEro JMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ I1aBHOM ontudeckou ocu. [loctpoenue
M300paK€HUI TOUKH U OTpe3Ka MPSAMOI B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX U UX CUCTEMaX.

OnTuueckue nmpubdopsl. Pazpemaromias cnocoOHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBass ontuka. Huatepdepenuust ceta. KorepeHTHble HCTOYHMKH. YCIOBUS HaOMIOACHUS
MakCUMYMOB ¥ MHHHMYMOB B HWHTep()EpPEHIIMOHHOW KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB.
[Tpumeps! K1accuyecKux HHTEPPEPEHITUOHHBIX CXEM.

Hudpakuust cera. JudpakuuoHHas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX MaKCHUMYMOB IpHU
MaJeHUH MOHOXPOMATHYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[lonspu3zanus ceera.

Texnudeckre ycTpoWCTBa M TEXHOJOTHMYECKHE IMPOLECCHI: OYKH, JIyNa, MEepPUCKOmN, (oToammapar,
MHUKPOCKOTI, MPOEKIIMOHHBIN amnmapaT, MPOCBETIICHHE OMNTHKH, BOJIOKOHHAs OMNTHKA, IU(PaAKIMOHHAS
peléTkKa.

Jemoncmpayuu.

3aKOHBI OTpaXKeHUs! CBETA.



HccnenoBanue npenoMieHus CBETa.

Habnroenue moaHOTo BHYTPEHHETO OTpaskeHHs. MoJenb CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX IyYKOB Uepe3 MIOCKONApaIEIbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIA.

Habmonenue naTepdepeHnnn ceera.

Habnronenue mBeToB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

Habmonenue nucniepcun cBera.

Habmronenue nonsipusaiuu cBera.

[IpumeHeHue noyspouI0B sl U3yUEHHsI MEXaHUUECKUX HalpsyKEeHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3mepenue nokaszaTens IpeaoMIIEHUS CTEKIIA.

HccnenoBanue 3aBucUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (Ha MPUMEPE KUIKHX JIUH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n306paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpyrnpoBaHue Teeckonmu4ecKUX CUCTEM.

Habmonenue nudpakuuu, naTepdepeHny 1 NoaspU3alii CBeTa.

N3ydeHue nossipuzanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU JUDJIEKTPHKA.

N3yuenne naTepdepeHIun Ja3epHOro U3Iy4eHUs Ha IBYX LIEIAX.

Ha6nronenue aqucnepcum.

Ha6nronenue u uccnenoBanne nudpakiimOHHOTO CIIEKTpa.

N3mepenne qjiMHbI CBETOBOM BOJIHBI.

[TosydeHune criekTpa U3Iyd4eHHs CBETOUOA ITPU OMOIIHU AU(PAKIIUOHHON PEeIETKY.

Pa3znen 6. OcHOBBI crienAJILHONH TEOPUH OTHOCUTEILHOCTH.

I'paHuubl  NPUMEHMMOCTH  KJIacCMUecKod  MexaHuku. IlocTynmaTel — cnenuanbHOM — Teopuu
OTHOCHTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uWHTepBal. [IpeoOpazoBanus JlopeHma. VYcioBue NPUYUHHOCTH.
OTHOCHUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKpAILEHUE JUINHBL.

DOHeprus U UMILYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs3b MacChl C 3HEPrUe U UMITYIbCOM PEISITUBUCTCKON YaCTHUIIBI. DHEPrUsl MOKOSL.

Texuuueckne ycTpoHCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CITYTHUKOBbIE NPUEMHHKH, YCKOPUTEIU
3apsDKEHHBIX YacTUIL.

YdueHnueckuil 3KCrepuMeHT, 1ab0paTOpHbIe pabOThI, IPAKTUKYM.

OmnpeneneHne UMITyJIbCa UM SHEPIUM PEISATUBUCTCKUX yacTull (1o ¢ororpadusM TPEeKOB 3apsDKEHHBIX
YaCTHUI] B MArHUTHOM HIOJIE).

Pa3nen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynapno-601nnoeoit oyaausm.

PaBHOBecHOE TeIUIOBOE W3IydeHHUE (M3JydeHHE aOCOJIIOTHO UY€pHOro Tena). 3aKOH cMelleHus Buna.
I'mnoresa I1nanka o KBaHTax.

@DOTOHBL. DHEPrus U UMIYJIbC (POTOHA.

®otosdpdexr. Onbitel A. I. CroneroBa. 3akoHbl ¢oTodddexTa. YpaBHeHHEe OIHHIITENHHA I
¢dororddekra. «Kpacnas rpanuna» Gotorddexra.

JlaBneHue cBeTa (B YACTHOCTH, JaBJEHHE CBeTa Ha aOCOJIIOTHO MOIJIOMIAIOIIYI0 MU aOCOJIIOTHO
oTpaskaroryto nosepxHocts). OnbiTsl I1. H. JIebenena.



BonnoBeie cBoiictBa wactuil. Bonnwl ae bpoitia. lnuna Bosubel ne bpoitns u pasmepsl oGmactu
JOKAIM3AIMK JIBIDKYIIEHCS dacTullbl. KopImycKynsipHO-BOTHOBOH AyanusMm. Judpakius 371eKTpoHOB Ha
KpUcTajax.

Cnenuduka n3mepenuii B Mukpomupe. CooTHoleHus Heonpenenénnoctei I eiizendepra.

TexHudeckune yCTpOWCTBA U TEXHOJOTHYECKHE IMPOIIECCHI: CIIEKTPOMETP, (POTORIEMEHT, (POTONATIHK,
TYHHEJIbHBI MUKPOCKOTI, COJTHEYHAsI OaTapesi, CBETO U0/,

Jemoncmpayuu.

®oT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3ak0HOB BHEMIHETO (oTod(hheKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTHBIICHUS TOIYTPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosinao# [1nanka Ha ocHOBe uccienoBanus Gororddekra.

UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOIMO/I OT HAIPSKCHHUS.

Tema 2. @uzuka amoma.

OMBITHI IO UCCIIEIOBAHMIO CTpOeHUs atoma. [lmanerapuas moens atoma Pesepdopra.

[Tocrynater bopa. U3nydenne u moriomieHue GOTOHOB MPH MEPEX0/ie aTOMa C OJHOTO YPOBHS SHEPTUU
Ha JIPYTOu.

Buns! ciektpoB. CriekTp ypOBHEHN 3HEpruy aToMa BOJIOPOJa.

CrioHTaHHOE W BEIHYXIACHHOE H3TydeHue cBera. Jlasep.

Texuuueckue ycTpoHCTBa U TEXHOJOTUYECKUE MPOIIECCHI: CIEKTPAIbHBINA aHaINU3 (CIIEKTPOCKOIT), JIa3ep,
KBAHTOBBII KOMITBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopna.

Ha6nronenue nuHEH4aThIX CIIEKTPOB.

YCTpoHCTBO M ACMCTBHE CUETUNKA HOHU3UPYIOIIUX YaCTHII.

Onpenenenre JUIMHBI BOJHBI JJA3€PHOTO U3JIyYEHHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HaGnrogenue nuHeHvyaToro crexkTpa.

HccnenoBanue crnekTpa pa3pexeHHOro0 aTOMapHOTO BOJOPO/Ia U U3MepeHue nocTosiHHoi Punbepra.

Tema 3. Quzuxka amomHo20 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens siapa ['eitzen6epra—Banenxo. 3apsy siapa. MaccoBoe uncio siipa. M30Tormsl.

PannoaktuBHOCTE. Anb(a-pacnaj. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nyueHue.

3aKOH paJUMOaKTUBHOIO pacnana. PaanoakTuBHblE M30TOIBI B npupoe. CBOICTBA MOHU3HPYIOLIETO
u3NydeHus. BnusHue pajnoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBeHHBbIN (OH H3ITydeHHS.
Jozumerpus.

DHeprus CBS3U HYKJIOHOB B sape. AnepHbie cuibl. Jledekt macchl sipa.

Snepusie peakuuu. Jlemenue u cuHTe3 suep. Snepubie peaktopbl. [IpoGnemsl ympaBiasieMOro
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKThI PA3BUTHS SAEPHON SHEPTETUKHU.

MeTtoapl perucTpalyy U UCCIEI0BAHUS JIEMEHTAPHBIX YACTHLI.

@dyH1aMeHTallbHbIE B3auMojeiicTBusa. bapuonbl, Me30HbI U nenToHsl. [Ipeacrasnenne o CtaHgapTHOU
Mojenu. KBapk-riirooHHast MOJIE€Nb aJpOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TEmHas Matepus U TEMHAs SHEPIHsL.

EnuncTBO (hmznueckoit KapTUHBI MHUpA.

TexHuueckre yCTpOWCTBA U TEXHOJOTMYECKHE MPOLECCHI: JT03UMETP, Kamepa BuiibcoHa, sepHbIi
peaxkTop, TepMOSACPHBINA peakTop, arToMHast 00M0a, MarHUTHO-pe30HAHCHAs ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npaKkmuKym.



HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hOoTOTpadusim).

HccnenoBanue painoakTUBHOTO (pOHA € HCTIOJIB30BAaHUEM JI03UMETPA.

N3yuenue nornomieHus: 6eTa-4yacTull aTlOMUHUEM.

Pa3nesn 8. DiieMeHTBHI aCTPOHOMMY U ACTPO(PU3NKH.

Oranbel pa3BuTUs acTpoHoMuu. IlpuxiagHoe M MHpPOBO33PEHUECKOE 3HAYEHUE aCTPOHOMMUM.
[TpruMeHUMOCTh 3aKOHOB (PM3UKH [T OOBSICHEHUS IPUPOJIBI KOCMHUUYECKHX OOBEKTOB.

Meto il acTpoHOMUYECKUX HccienoBaHni. COBpEMEHHbIE ONTHYECKHUE TEJIECKOIbI, PaIUOTEIECKOIIbI,
BHeaTMOC(epHasi aCTpOHOMHUSL.

Bun 3B€3aH0ro Heba. Co3Be3ausl, spKue 3BE3/1bl, IJIAHEThI, UX BUAUMOE JABH)KEHUE.

ConneuHas cucrema.

Comnnne. ConHeunast akTuBHOCTh. Mictounuk 3Heprun CostHIla U 3BE3/1.

3BE3/bl, UX OCHOBHBIE XApAaKTEPUCTUKH. J(MarpamMma «CIEKTpalbHBIH KJIAacC — CBETHUMOCTBY. 3BE3IbI
[JIaBHOM  TOCJIEIOBAaTENIbHOCTH. 3aBHCHUMOCTb «Macca — CBETUMOCTBbY» s 3BE3]  TJIAaBHOM
noclenoBareabHoCcTU. BHyTpeHnHee ctpoenune 3BE31. CoBpeMeHHbIE NPEACTABIEHUS O TPOUCXOXKIECHUU U
sBosroniny CoJiHIla U 3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii [Iyte — Hama [Nanaktuka. [lonoxxenue u nmwxenne Connia B [Namaktuke. TUIBI TalakTHK.
PamuoranakTiku u kBazapsl. YEpHBIE JBIPHI B s/IpaxX TaIaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06ma. Pasberanme ramaktuk. Teopust bombiioro
B3pbIBa. PeMKTOBOE H3IIydeHMeE.

MacmtabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabniooenus.

Habmionenust 3BE3gHOro HeOGAa HEBOOPYKEHHBIM TIJ1a30M C  HCMOJIb30BAHHMEM KOMITBIOTEPHBIX
MPWJIOKEHUH JJIl OMpENeICHUs TMOJIOKEHNS HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3iusi CeBepHOTo MOyIIApHsl U SIPKUE 3BE3bI.

Ha6nronenus B reneckon JIyHbI, TUT1aHET, TYMAHHOCTEH M 3BE3AHBIX CKOTUICHHI.

DuU3nYecKNil MPaKTUKYM.

CriocoObl  u3MepeHus: (U3MUECKUX BEJIMYMH C HCIOJb30BAaHHMEM aHAJIOTOBBIX U LU(POBBIX
M3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIIbHBIC
MOTPEIIHOCTH U3MepeHuit pu3ndeckux BeauunH. O1eHKa rpaHul] MOTPEIIHOCTEH.

[IpoBenenne KOCBEHHBIX M3MEPEHUN, MCCIEAOBAHUN 3aBHUCHUMOCTEH (U3MYECKHX BEIMYWH, IPOBEpKa
MPEIOKEHHBIX TUNoTe3 (BHIOOP M3 paboOT, ONMHMCAHHBIX B TEMAaTHYECKHUX paslienax «Y4eHUYeCKUu
AKCIIEPUMEHT, J1a00paTOpHbIe paObOThI, IPAKTUKYM»).

O0o01marmniee NoBTOPEHME.

O06001IeHre 1 cUCTeMAaTH3alus COAepKaHus pasfienoB Kypca «Mexanukay, «MomnekynapHas Qu3uka u
TePMOJIMHAMUKAY, «JNeKTpoauHaMmuka», «Konebanus u BoHBY, «OCHOBBI CIEHUATBHON TEOPHH
OTHOCHUTENILHOCTHY, «KBaHTOBas (pusmKay, «IeMEHThl ACTPOHOMHH U aCTPO(DUZUKI.

Ponp ¢u3uku u acTpoHOMHHM B YKOHOMUYECKOW, TEXHOJIOTUYECKON, COLIMAIbHON U ATHYECKON chepax
JEeSITENLHOCTH YelIOBEKa, POJib U MECTO (PM3UKH U ACTPOHOMHUU B COBPEMEHHOUW HAy4HOW KapTHHE MUDPA,
3HAUEHUE OMHCATEIbHOW, CHUCTEMATH3UPYIOUIeH, OOBSICHUTENFHONM UM MPOTHOCTUYECKOW (QYHKIMH
¢u3nyeckoil Teopuu, posib (GHU3NUECKOM Teopud B (OPMHPOBAHHMU NPEACTaBICHUN O (U3NYECKOH
KapTUHE MHUpa, MECTO (PU3UYECKON KapTHUHBI MHUpa B OOIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MIPEJICTaBJICHHI O MPUPO/IE.

MesknpeaMeTHbie CBA3H.

Wzyuenne kypca ¢uszuku yrayonéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcst ¢ y4ETOM
COJIepKaTeNbHBIX MEXKIPEAMETHBIX CBS3el ¢ KypcamMH MaTeMaTHKH, OMOJOTHH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvie nOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBIICHUE,
Hay4yHbId (akT, THUMOTe3a, (u3MUeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHUE, AKCIEPUMEHT,



MO/ICIUPOBAaHUE, MOJEIb, U3MEPEHHE, MOTPEIIHOCTH M3MEPEHUN, U3MEPUTENIbHBIE MPUOOPHI, UppOBast
naboparopus.

Mamemamuka: pelieHre CHCTEMbl ypaBHEHHMU. TpuroHomerpudeckue (PyHKIMH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOpPbHl M MX HPOEKUMH Ha OCH
KOOpAMHAT, CIIO)KEHUE BeKTOpoB. IllpomsBognbie snemeHTapHbIX GyHKUIuH. [IpusHaku nogoous
TPEYroJIbHUKOB, OTIpeIeJIeHUE MO MIOCKUX (GUryp u 00bEéMa Ted.

buonozua: >nexrpuueckue sBJIECHUS B )KMBOW IPUPOJIE, KoJieOaTeabHble JBUKEHUS B )KUBOM IPUpPOJIE,
9KOJIOTMYECKUE PUCKU TPU TMPOU3BOJACTBE DJIEKTPOIHEPIUH, OIEKTPOMArHUTHOE 3arpsi3HEHHE
OKpY)Kalolllell cpenbl, YAbTPa3BYKOBas JUArHOCTHKAa B MEAMLIMHE, ONTHUYECKUE SBJIEHUS B >KUBOMU
IIPUPOJIE.

Xumusa: CTpoE€HUE aTOMOB M MOJIEKYJ, KpPUCTAJNIMYECKAs CTPYKTypa TBEPABIX TeJl, MEXaHU3MbI
00pa30BaHUs KPUCTATUINYECKOMN PEIIETKH, CIEKTPAIbHBIM aHAIN3.

TI'eozpagpua: maruuTHble MoJitoca 3eMild, 3aJI€KU MarHUTHBIX Py, (OTOChEMKA 3€MHOMN MOBEPXHOCTH,
cericmorpad.

Texnonozusa: TpUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTpOABHUrarenb Axkolwu,
reHepaTop MEepEMEHHOI0 TOKA, MHAYKIIMOHHAS TIeUb, IMHUHU JIEKTpoIepeay, dJIeKTpOoABUTaTeNb, pajap,
paavonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neub, ynpTpa3BykoBas JIMAarHOCTUKAa B TEXHHKE,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsl ONITHKA, COJIHEYHasl Oarapesi, CIIyTHUKOBbIE NMPUEMHUKH, sIEpHAS
SHEpPreTHKa U SKOJOTHYECKHE aCleKThl €€ pa3BUTHSI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 10 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIBTATHI

JUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHS YIeOHOTO mpeameTa «Dru3uKay JTOKHBI OTPakaTh TOTOBHOCTD H
CIIOCOOHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCSA C(HOPMHPOBAHHOW BHYTPEHHEH IMO3WIIMEH JTHUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIlUH, TIO3UTUBHBIX BHYTPEHHUX YOCKJICHUH, COOTBETCTBYIOIIHUX
TPAJUIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIEeCTBa, pAaCHIMpEHUE >KU3HCHHOTO OIBITa M  OIbITa
JESTEILHOCTH B MPOIECCE pealli3allii OCHOBHBIX HAIIPABJICHUH BOCIUTATECIILHOM NEATEIBHOCTH, B TOM
YHUCJIe B YaCTH:

rPaKIaHCKOT0 BOCTIMTAHMS

¢ c(hOPMHPOBAHHOCTD TPAXKJIAHCKOHN MO3HIIMK 00YUaAIONIErocs Kak aKTHBHOTO W OTBETCTBEHHOIO YJICHA
POCCHIICKOTO OOIIECTRA;

® IPUHSATUE TPATUIIMOHHBIX OOIICYEIIOBEUSCKIX TYMAHUCTHYECKUX U JIEMOKPATHYCCKUX [IECHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECaX I'PaXkJIaHCKOro oOIIecTBa, y4aCTBOBATh B
CaMOYIpaBJICHHUH B 00pa30BaTEIbHOM OpraHU3aIuH;

® yMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHHM C MX (YHKIUSAMHU W
Ha3HAYEHHEM;,

® TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOM NIEATETLHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

¢ c(hOPMHUPOBAHHOCTH POCCUICKON IPpaXTaHCKOW UACHTUYHOCTH, TATPUOTU3MA,

® [[EHHOCTHOE OTHOIIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTI)KEHUSM POCCUUCKHUX YYEHBIX B
obnactu PU3MKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

¢ c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO TIOBEICHUS;

¢ CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS, OPHEHTUPYICHh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

® OCO3HaHME JIMYHOTO BKJIa/Ia B TOCTPOCHNE YCTOMUMBOTO OYAYIIETO.



3CTeTHYEeCKOr0 BOCIIMTAHMSA:

® SCTETHYECKOE OTHOIICHUE K MUPY, BKII0Yast SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETo (pru3nyecKon
HayKe.

TPYAOBOI0 BOCIIMTAHMA:

eUHTEpPEC K pPa3IMYHbIM cepam mnpodeccnoHaTbHON NESTENPHOCTH, B TOM YHCJE CBA3aHHBIM C
(GU3MKON M TEXHWKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOP Oymymiel mpodeccuu u pearn30BHIBATH
COOCTBEHHBIC KH3HCHHBIC TUIAHBL;

®TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHIO B 00aCTH (PU3UKU HA MPOTSIKEHUU
BCEW JKU3HU.

JKO0JIOTHYeCKOr0 BOCIIMTAHMSA:

¢ chOPMHUPOBAHHOCTH HKOJIOTHYECKOH KYIBTYpHI, OCO3HAHME TIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX
npooseM;

® [UIAHUPOBAHUE M OCYIIECTBICHHUE [CUCTBUIM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS Ieen
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA,

® pacIlIMpeHHE ONBITA JIESATEIbHOCTH 3KOJIOTMUYECKON HANpaBI€HHOCTH HA OCHOBE MMEIOUINXCS 3HAHUU
1o Qusuke.

LHEeHHOCTH HAYYHOI0 MO3HAHHUS:

¢ c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO  pa3BUTHUS
(buznueckoil HayKu;

®OCO3HaHME IICHHOCTU HAy4YyHOM JesITeNbHOCTH, TOTOBHOCTh B TMpollecce U3ydeHHUs (QU3MKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JeSITeIbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

® CaMOCTOATEIbHO (OPMYIUPOBATH U aKTyaIM3UPOBAThH MPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

® OIIPEIENIATD LEH JICATEIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTIKEHUS;

® BBISIBIISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3NYECKUX SBICHUSX;

epa3pabaThiBaTh IUIAH pEHICHHs NpoOJeMbl C Y4YETOM aHallM3a HMMEIOIIMXCS MaTepHalbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

® BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBHE DPE3Y/IbTATOB LIEJISAM, OICHUBAThH
PHUCKHU TIOCTIEACTBUI NESTEIbHOCTH;

® KOOPJIUHUPOBATH U BBIMOJHATH PabOTy B YCIOBHSX PeajbHOr0, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBUS;

® pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN )KU3HEHHBIX MTPOOIIEM.

Ba3oBble uccienoBareibckue 1eiCTBUS:

® BIIaJIETh HAYYHOI TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOAaMU (PU3HUECKON HAYKU;

®BIIAJICTh HaBBIKAMH y4eOHO-UCCIIEOBATENBCKOM U MPOEKTHON IesITeNbHOCTH B 00JacTH (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOUCKY METOJIOB pelIeHUs 3aJa4y (PHU3HUECKOTO
COJIEpXKaHUs, IPUMEHEHHUIO Pa3JIMYHBIX METOI0B MMO3HAHMS;

® BIIA/IETh BUJIaMU AESATEILHOCTHU MO MOJYy4EHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUU, TPEOOPa30BaHUIO
U TPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYaIHsX, B TOM YHUCIE MPU CO3IaHUU Y4eOHBIX MPOEKTOB B
oOnacti pU3MKHY;

® BLISIBJISITh ITPUYMHHO-CJIEJACTBEHHBIE CBS3M W AKTyaJIU3UPOBATh 3a/ayy, BBIJIBUIATh TUIOTE3Y €€
pelieHusi, HaXOAWTh APrYMEHThI JUIS JI0KAa3aTeNbCTBA CBOMX YTBEPXKICHHUH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;



® AHAIM3UPOBATh IIOJyYEHHBbIE B XOJAE pEIICHMs 3aJadd pe3yibTaTbl, KPUTHUECKU OLEHUBATh MX
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

® CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BATEIBHOM ACATEIBHOCTH, B TOM YHCIE MPH
U3yYeHUH (PU3HKH;

® 1aBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLICHUBAThH MPHOOPETEHHBIH OTIBIT,

® yMETh MIEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 001aCTh )KU3HEICITEITHbHOCTH;

® yMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTell;

® BBIJIBUTaTh HOBBIE UJIE€U, IPEUIaraTh OPUTMHAIbHBIE MOJX0AbI U PEIICHMUS;

® CTaBUTh MPOOJIEMBI U 334U, JOMYCKAIOIINE albTEPHATUBHBIEC PELLICHUSI.

Pa6ora ¢ undopmanmeii:

®BJA/ICTh HABBIKAMHU IMOJY4YECHUS HH(GOpMAIK (PU3HMUECKOTO COACPIKAHUS U3 HMCTOYHHKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHalu3, CHUCTEMAaTU3alUI0 M HWHTEPIPETALHNIO
nH(pOpMaLUK PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

® OIICHUBATh JIOCTOBEPHOCTH HH(POPMAIUH;

® IICII0JIb30BATh CPEJICTBA HMHQPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOIHMIl B pelIeHUuU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a4a4 C COOJIOJeHHEM TpeOOBaHMM
SPrOHOMHUKH, TE€XHUKHU OE30MAaCHOCTH, TMIHEHBI, pecypcocOepexeHus, MPaBOBBIX U ATHUUECKUX HOPM,
HOPM UHGOPMAITMOHHON 0€30TTaCHOCTH;

e Co3/1aBaTh TEKCTHl (DPU3MUECKOTO COJIEp’KaHusl B pa3IMuHbIX ¢opMarax ¢ y4y€TOM Ha3HAUYEHUS
nH(pOpMallUY U 1IeJIeBOI ayIUTOpUHU, BEIOUPas ONTUMANIbHYIO (OPMY MPEACTABICHUS U BU3yaTH3al[iH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

® OCYIIIECTBIIATH OOIIIEHNE Ha ypoKaxX (PU3MKU U BO BHEYPOUHOH JEATEIHHOCTH;

® PACIO3HABATh MIPENOCHIIKY KOH(MIMKTHBIX CUTyallul ¥ CMATYaTh KOHQIINKTHI,

® Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOXO TOUKY 3PEHMSI C HCIIOJIb30BAHNEM SI3BIKOBBIX CPE/ICTB;

® IOHUMAaTbh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHON U HHAUBUAYAIbHON PabOTHI;

® BEIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHCTBHUM € y4ETOM OOLIMX MHTEPECOB U BO3MOKHOCTEH
KQ)KJOTO WICHA KOJUIEKTUBA;

® I[PMHUMATh L€ COBMECTHOW IESATEIBbHOCTH, OPraHU30BBIBaTh U KOOPAUHUPOBATH ACHUCTBHA IO €€
JOCTHKEHHMIO: COCTABJIATH IUIaH JACWCTBHMM, PpacHpelesATh pOJIM C Y4YETOM MHEHUH Y4YaCTHHUKOB,
o0CyX/1aTh pe3yJabTaTbl COBMECTHOM padoTHI;

® OIICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa W Ka)XJOro0 YYaCTHMKAa KOMaHAbl B OOIIMI pe3yabTaT o
pa3pabOTaHHBIM KPUTEPUSIM;

e [IpeIaraTb HOBBIE MPOEKTHI, OLEHUBATH UAEH C MO3ULUN HOBHU3HBI, O pUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

® OCYILIECTBIIATh [TO3UTUBHOE CTPATETHYECKOE IOBEICHUE B PAIMYHBIX CHUTyalMsX, IPOSBIATH
TBOPYECTBO M BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryisitTuBHbIC YHHBepCaJIbHbIe Y4eOHbIe NelicTBUSA

Camoopranuszanmsi:

® CaMOCTOSTEJIBHO OCYILECTBIISATh MO3HABATENIbHYIO JEATENbHOCTh B 00JACTH (M3UKU M aCTPOHOMMH,
BBISBJIATH IPOOJIEMBI, CTABUTh U (POPMYIHPOBATh COOCTBEHHBIE 3a]1auH;

® CAaMOCTOSITEIbHO COCTABJISITh IUIAH PELICHHUS Pacu€THBIX M KAaYECTBEHHBIX 3a/a4, IUIAH BBIIOJHEHUS
MPAKTUYECKON pabOThI C YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NMPEANOYTEHUH;

® JaBaTh OLIEHKY HOBBIM CUTYallHsIM;

® PACIIMPATH PAMKHU Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;

e Jie7IaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PELICHHE;

® OIICHUBATh IPHOOPETEHHBII OTIBIT;



e criocoOCTBOBATH (POPMHUPOBAHUIO U MIPOSBICHUIO SPYIAULIUU B 007acTH (DPU3UKHU, TIOCTOSIHHO MOBBIIIATH
CBOI 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJLIEKT:

® JaBaTh OIICHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBHE
PE3yJIBTAaTOB LIEIISM;

®BJAJICTh HABBIKAMH TI03HABATENbHONH pe(IeKcHn Kak OCO3HAHMS COBEPIIAEMBIX JICHCTBHH U
MBICTUTEIBHBIX IPOIIECCOB, X PE3Y/IBTATOB U OCHOBAHUH;

® IICTIOJIB30BATh MPUEMBI peICKCHUN IS OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PELICHHUS;

® yMETh OICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATDH PEIICHUS 10 UX CHIKEHUIO;

® [PUHUMATh MOTHBBI U QPTYMEHTBI IPYTHUX TPU aHAIH3E PE3yJIbTaTOB JACITCIBHOCTH;

® IpUHUMATh ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

® IPUHUMATh MOTHBBI U aQpTYMEHTBI IPYTHUX TPU aHAIHU3E PE3yJIbTaTOB JACITCILHOCTH;

® IPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B mpomecce AOCTHKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS NPOTPAMMBI 1O (DU3HMKE ISl YPOBHS
cpenHero oOmiero oOpa3oBaHMs y OOy4YalOIIMXCA COBEPIICHCTBYETCS SMOIMOHAIBHBIN HMHTEIJICKT,
MIpeIoararouil copMrUpoOBaHHOCTS:

® CAaMOCO3HAHHUA, BKJIIOYAIONIET0 CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSIHHE, BUJAETh
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHOUW YMOIIMOHAIBHON Cc(hephl, OBITh YBEPEHHBIM B ce0e€;

® CaMOPETYIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIOCOOHOCTh aIalTHPOBATHCS K AMOIIMOHAIBHBIM H3MEHEHUSM H MTPOSBISATH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;

® BHYTPEHHEH MOTHBAIMH, BKIIOYAIONICH CTpeMIICHHE K JIOCTH)KCHHUIO IIENIM U YCIeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHUE JIEUCTBOBATh, HCXO/I U3 CBOUX BO3ZMOKHOCTEH;

® SMIIATHH, BKIIIOYAIOUIEH CTOCOOHOCTh MOHUMATh AMOLIMOHAILHOE COCTOSIHUE APYTUX, YUUTHIBATH €ro
P OCYIIECTBIEHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINEPEKUBAHUIO;

® COIIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh BBICTPAaWBAaTh OTHOIIEHHS C APYTHMMH JIIOJbMU,
3a00TUTHCSI, MIPOSBIISATH HHTEPEC U pa3pemniatb KOHQIUKTHI.

I[NPEAMETHBIE PE3VYJIbTATDBI

K konmy oOyuyenus B 10 knacce npeaMeTHbIe pe3ysbTaThl HA YIIyOJIEHHOM YPOBHE JIOJDKHBI OTPaKaTh
cOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

®[IOHUMATh pPOJb (PU3UKU B HKOHOMUYECKOM, TEXHOJOTMYECKOM, SKOJOTHYECKOW, COIUAIBHOU H
ATHYECKON cdepax AesITeNbHOCTH YelOBEKa, poJib U MeCTO (PM3MKH B COBPEMEHHOW HAyYHOU KapTHHE
MHpa, 3HaYCHHE OMUCATENLHOM, CHCTeMaTU3UPYIOIIel, 0OBICHUTEIBHON U MPOTHOCTUYECKON (YHKIIMIA
(buznuecKoil TEOpUU — MEXAHUKHU, MOJICKYIIIPHON (DPU3UKH U TEPMOJUHAMUKH, POJIb (PU3NYECKON TEOPHH
B (popMHpOBaHUM MPEACTABICHUHN 0 GU3NYECKON KapTUHE MHPA;

epa3nMuaTh YCIOBUS NPUMEHUMOCTH Mofenell (U3MUecKux Tel ¢ MIPOLeccoB  (SBICHHMN):
WHEepIHaNbHas cUcTeMa OTCU€Ta, aOCONMIOTHO TBEPIOE TEJNO, MaTepHalbHas TOYKA, PABHOYCKOPEHHOE
JBUKEHHE, CBOOOIHOE TaJeHne, abCoII0THO yrnpyras aedopmaiius, abCoNIOTHO YIIPyroe U abCOTIOTHO
HEYIPYroe CTOJKHOBEHUS, MOJIETH Ta3a, KUAKOCTH U TBEPJAOTO (KPUCTAIIMYECKOTO) Tela, WAealbHbIH
ra3, TOU€UYHbIH 3aps, OJHOPOAHOE FNEKTPUUECKOE TMOJIE;

® pa3MuaTh YCIOBUS (TpaHUIIBI, 00IACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TIOHUMATh BCEOOIINH
XapakTep (yHIaMEeHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTh HCIIOJIb30BaHUSI YACTHBIX 3aKOHOB;

® AHATM3UPOBATH M OOBSACHATH MEXaHUYECKHE MPOIIECCHl U SBIEHUS, UCIIOJIB3YSI OCHOBHBIC TOJIOKEHUS
U 3aKOHBl MEXaHUKH (OTHOCHUTENBHOCTh MEXaHHMYeCKOTO JBIDKEHUS, (OpMYIbl KHHEMATHUKH
PaBHOYCKOPEHHOTO JIBMXKEHHS, mpeoOpa3oBaHus [amwies A CKOPOCTH U TEPEMEIIEHHS, 3aKOHBI
HbroToHa, MpUHLKN OTHOCUTENBLHOCTH ['anmuiesi, 3aKOH BCEMUPHOTO TITOTEHHUS, 3aKOHBI COXpaHEHUSs
UMITybCA U MEXaHHUYECKOW JHEPTUHU, CBs3b pabOThl CHJIBI C W3MEHEHHEM MEXaHHMYeCKOW SHEepruw,



yCIIOBUSL paBHOBECHUS TBEPJAOTO Tejia), MPU 3TOM HCIOJIb30BATH MAaTEMAaTHUUECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCIIOBUSI MPHUMEHUMOCTH (DU3MYECKUX 3aKOHOB: MpeoOpasoBanuii [amunes, BTOporo u
TPETbero 3akoHOB HpIOTOHA, 3aKOHOB COXpAaHEHUS MMILYJIbCa M MEXAaHMYECKOM SHEpruM, 3aKOHa
BCEMUPHOTO TATOTEHUS;

® AHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE NPOLIECCHI U SIBJICHUS, UCII0JIb3Ysl OCHOBHBIE NoJI0keHuss MKT
Y 3aKOHBI MOJICKYJSPHOM (HM3UKH M TEPMOIUHAMUKU (CBSI3b MABJICHUS HJICAIBHOTO Tra3a CO CpenHei
KMHETUYECKOM SHEprueil TEeIIoOBOro JBM)KEHMSI M KOHLEHTpALMEH €ro MOJIEKYJ, CBS3b TeMIIepaTypbl
BEIIECTBA CO CpEAHEH KHHETHUYECKOM 3HEpruell TEIUIOBOTO JABWKEHHS €ro YacTHLl, CBSI3b JaBJICHUS
WJICAJIbHOTO Tra3a C KOHIEHTpPAaUMEl MOJIEKYJl W €ro TeMIIepaTypoil, ypaBHeHHE MeHpaeneeBa—
Knaneiipona, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUS PHEPIUU B TEIUIOBBIX MPOIIECCax), IpU
9TOM HCIIOJIb30BaTh MAaT€MAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHMS IPUMEHUMOCTH
ypaBHeHus1 MenaeneeBa—Kianeitpona;

® AHAIM3UPOBATh U OOBACHATH JIEKTPUUECKUE SBJICHUS, MCIOJIb3ysd OCHOBHBIE IMOJOKEHHS U 3aKOHBI
ANIEKTPOJAMHAMUKH (3aKOH COXpAHEHHUS DSJEKTPUYECKOTO 3apsijia, 3akoH KynoHa, NOTEeHIHMaTbHOCTbH
AJIEKTPOCTATUYECKOTO TOJIA, MPUHLMI CYNEPIO3UIMH 3JIEKTPUUYECKUX IMOJIEH, MPH ITOM YKa3bIBas
yCIIOBHUS MPUMEHUMOCTH 3akoHa KysoHa, a Takke NpaKTUYeCKU Ba)KHbIE COOTHOIIEHUS: 3aKOHbI OMa /1715t
y4acTKa LEeMu W JJIs 3aMKHYTOW SJEKTpUYecKoil 1emnu, 3akoH Jxoyms—Jlenma, npasuna Kupxroda,
3akoHbl Dapazest ISl 3JIeKTPOIn3a);

® ONIUCHIBATh (PM3MUYECKUE TMPOIECCHl U SBJICHUS, MCIOJb3YysS BEJIMYMHBI: MEpEeMEIIeHre, CKOpPOCTb,
YCKOpEHHUE, UMIYJIbC Tejla U CUCTEMBI Tell, CUJIa, MOMEHT CWJbI, JaBJIEHUE, MOTEHIHalbHAs SHEpPrus,
KMHETHYeCKasi SJHEpPIusi, MEXaHU4YeCcKasi SHeprusi, paboTa CHIIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHHE, CUIIa
TSYKECTH, CHJIa YIIPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb, SHEPrUs B3aUMOJIEHCTBUS Tena ¢ 3emMiéil BOMu3M eé
MOBEPXHOCTH, OHHEpPrusi ymnpyro nedopManuu MPYKHUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHAs
TeMIieparypa Teia, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSSI SHEPrusi UACaJIbHOTO OJHOATOMHOIO Tasa,
paboTa uaeanbHOIo ra3a, OTHOCUTENIbHAs BIaXHOCTh Bo3ayxa, KIIJ| maeanbHOro TEmIoBOro JBUTATENs;
ANEKTPUYECKOE IOJI€, HANPSKEHHOCTh IEKTPUUECKOTO MOJIs, HANPSHKEHHOCTD MOJS TOYEHYHOIrO 3apsaa
WJIM 3apsDKEHHOIO 11apa B BAKyyM€ U B JIMAJIEKTPUKE, NOTEHIMAN AIEKTPOCTAaTUYECKOIO MOJIsl, pa3HOCTh
MMOTEHIMAJIOB, JJIEKTPOJABIWKYIAs CHJIA, CHJIAa TOKA, HANpPSHKEHHE, MOIIHOCTh TOKA, J3JEKTpUYECKas
€MKOCTb INIOCKOTI'O KOHJIEHCATOPa, CONPOTUBIIEHUE YYaCTKa LEMH C MOCIEA0BATENbHBIM U MapalIeIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPTUS FIEKTPUUECKOr0 MOJISI KOHJIEHCATOPa;

® 00BSACHATh OCOOCHHOCTH MPOTEKaHUs (PU3NUECKUX SIBICHUI: MEXaHMUYECKOE IBUKEHHE, TEIIOBOE
JIBUKEHHE YaCTHI[ BEIECTBA, TEIJIOBOE PaBHOBeCHE, OPOYHOBCKOE IBMXKeHHE, MU(GY3Hsi, HCIapeHue,
KUIIEHUE W KOHJEHCALWs, IUIABJICHUE M KPUCTAJLUIM3ALMSA, HAIpPaBICHHOCTh TEIUIONEpenayH,
ANEKTPU3aLHUs TeJl, SKBUNIOTEHIIMAIbHOCTh TOBEPXHOCTH 3aPSKEHHOTO MIPOBO/IHUKA;

® [I[POBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOM BEJIMYUHBI OT JPYroi ¢ MCIOJIb30BaHUEM
NPSMBIX M3MEPEHU, MPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH PE3yNbTaThl MOTYYCHHON
3aBUCUMOCTH (PU3UYECKUX BETUUHH B BHJIE TPA(UKOB ¢ Y4ETOM aOCOIIOTHBIX MOTPEIIHOCTEN H3MEPEHUH,
JIeNIaTh BBIBOBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

® [IPOBOJIUTH KOCBEHHBIC U3MEPEHUsI (PU3NYECKUX BETUYMH, IPU 3TOM BBIOUPATH ONTHUMAJIbHBIM METO]I
U3MEPEHNs, OLICHUBATH a0COJIIOTHBIE U OTHOCUTENIbHBIE MOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHIA;

® [IPOBOJIUTH OIIBITHI IO MPOBEPKE MPEUIOKEHHON T'MIIOTE3bl: MJIAHWPOBATh IKCIEPUMEHT, COOMpATh
SKCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHaJM3UPOBATh MOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBHIBOJ O CTAaTyCe
MIPEI0KEHHON TMIIOTE3bI;

ecoOmo/iaTh MpaBuiia 0€30MacHOr0 TpyAa NpHU TNPOBEIEHHM MCCIEIOBAaHMM B paMKax Y4eOHOIo
OKCIEPUMEHTa, TMpPAaKTUKyMa U  y4eOHO-HCCIIEJOBATENbCKOM M TNPOEKTHOHW  JeATENbHOCTH C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aOOpaTOPHOTO 000OPYA0BAHUS;

epemiath pacu€THBIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJJaHHOM (HU3UYECKON MOJEenblo: Ha
OCHOBAHMHU aHaJN3a YCIOBUS O0OOCHOBBHIBaThH BHIOOp (hr3nMyeckoil MoJenu, oTBevaromel TpeOOBaHHUSIM



3aJaud, MPUMEHATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTM W TMOCTYJaThbl (DU3UYECKHX TEOPHH INpHU
HCIIOJIb30BAHUM MaT€MAaTUYECKUX METOJOB pelIeHUs 3a7ady, MPOBOJUTH pacué€Tbl HAa OCHOBAHWUHU
UMEIOLUXCA JaHHBIX, aHAJIM3UPOBaTh PE3YJIbTAaTbl M KOPPEKTHPOBATb METOJABl PEUICHUS C YYETOM
IIOJIyYEHHBIX PE3yJIbTaTOB;

e peraTh KaueCTBEHHBIC 33/1a4M, TPEOYIOIINe MPUMEHEHHS 3HAHUH U3 Pa3HBIX Pa3/eNoB Kypca (GU3UKH,
a TaKKe HHTerpaluy 3HAaHUM U3 JAPYruX IPEIMETOB €CTECTBEHHO-HAYyYHOIO IIMKJIA: BBICTpaUBaTh
JIOTHYECKYIO LEMOYKY PACCY)KIEHHH C OMOPOi Ha M3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UUECKHE
SIBJIICHUS;

® IICII0JIb30BATh  TEOPETUYECKHE 3HAHUS Ul OOBSICHEHMS OCHOBHBIX HIPHUHLMIIOB  pPabOThI
U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOLECCOB;

® [IPUBOJIUTh MPUMEPHI BKJIa/Ja POCCHUICKUX U 3apyOexHBIX Y4YEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;

® AHAIM3UPOBATh U OLICHHWBATH IOCJEACTBUS OBITOBOM M IPOM3BOJCTBEHHON NIEATEIHHOCTH YEJIOBEKa,
CBSI3aHHOM C (PM3MUECKMMHU MPOIECCAMM, C MO3ULUN 3KOJOTUYECKOW OE30MacCHOCTH, MPEACTABIECHUN O
palMOHaIbHOM MPHUPOJIOTIOIB30BAaHUM, a TaKXKE pPa3yMHOM MCIOJIb30BAaHUM JOCTWKEHUM HayKu H
TEXHOJIOTUH /7151 ajbHEHIero pa3BUTUS YEJI0BEUECKOTO O0IIECTBA;

®IPUMEHSTH PA3JIMUHbIE CHOCOOBI paboTel ¢ wuHOpManmend (QU3NIECKOTO CcoaepkKaHUs C
WCIO0JIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHH, IPH 3TOM HCIHOJb30BaTh COBPEMEHHbIE
nH(OpPMAaLlMOHHbIE TEXHOJIOTUU JJIsl TOWCKA, NepepabOTKH M MpeAbsBIEHUS Y4eOHOM W Hay4yHO-
MONYJISIpHOM HMH(OpPMAalMK, CTPYKTYPHUPOBAaHUS M HUHTEpHpeTanuu WHGOpMaluu, MOJIy4eHHOU U3
Pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATh MOJy4aeMykr HH(oOpMaluio H OLEHUBATh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE UMEIOIINXCS 3HAHUM, TaK M HAa OCHOBE aHaJIM3a UCTOYHUKA UHPOPMAIINH;

® [IPOSIBJISAITH OPraHU3allMOHHBIE U MO3HABATEIbHBIE YMEHMSI CaMOCTOSATEIBHOIO MPUOOPETEHHs] HOBBIX
3HaHUH B MIPOLIECCE BBINOJHEHHS IPOEKTHBIX U YU€OHO-HUCCIIEA0BATENBCKUX PAOOT;

®paboTaTh B IPYNINE C UCHOJHEHHUEM pPa3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBAaTh PabOTy TPYMIIHI,
PalMOHATIBHO PACHPENENATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aleKBAaTHO OLICHMBATH BKJIAJl
KaX/I0T0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE PacCMaTpUBaEMOM POOIIEMBI;

® [IPOSIBJISITH MOTUBALMIO K Oyxnyuiei npodeccHoHalIbHON AEeSITEIbHOCTH M0 CIEHUATBHOCTIM (PU3HMKO-
TEXHUYECKOTO MpOoQUIIs.

K xonny oOyuenus B 11 knacce npeaMeTHbIE pe3ysbTaThl HA YIIyOJIEHHOM YPOBHE JIOJDKHBI OTPaKaTh
cOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUNA:

® [IOHUMATh POJb (U3UKU B IKOHOMUYECKOW, TEXHOJIOTMYECKOM, COIMaIbHOM M 3TUYECKOM chepax
JESITEeNbHOCTH 4YelOBEKa, pOoJib M MeCTO (U3UKM B COBPEMEHHOW HAy4HOW KapTHUHE MHpa, pPOJb
ACTPOHOMHUHU B MPAKTUYECKOM AEATEIHHOCTH YeNOBEKa U JalbHEHIIEM HayYHO-TEXHUYECKOM Pa3BUTHUH,
3HAYEHUE OMHCATEIbHOW, CHUCTEMATHU3UPYIOUIEH, OOBICHUTENBHOM M MPOrHOCTUYECKOW (QYHKIMN
(buznuecKkoil Teopun — IMEKTPOAMHAMUKH, CHEIMATBLHON TEOPUH OTHOCUTEIHLHOCTH, KBAHTOBOUM (DH3UKH,
poisib Qu3nMYecKoil Teopur B (POPMHUPOBAHUM MPEACTABICHUNA O (U3UYECKOW KapTHHE MHPaA, MECTO
¢buznuecKkoil KapTHHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
IIPUPOJIE;

® pa3IMuaTh yCIOBHS MPUMEHUMOCTH MoOJeled (PU3NUYEeCKUX Tell U MPOIECCOB (SIBJICHUI): OJTHOPOIHOE
ANIEKTPUYECKOE M OJTHOPOJIHOE MAarHUTHOE TOJIs,, TAPMOHUYECKUE KOoJeOaHus, MaTeMaTHUECKUN MasTHUK,
UJeaNbHbIN MPYKUHHBIA MasTHUK, TApMOHHYECKHUE BOJIHBI, WJCaNbHBIM KOJIeOaTeNbHbBIN KOHTYp, TOHKas
JIMH3a, MOJIEJIe aTOMa, aTOMHOTO siipa U KBAHTOBOM MOJIETU CBETA;

® pa3nuaTh YCIOBUS (TPAHUIIBI, 00IACTH) MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB, TIOHUMATh BCEOOIIN
XxapakTep (yHIaMEeHTAIbHBIX 3aKOHOB ¥ OTPaHUYCHHOCTh MCIIOJIb30BaHHSI YACTHBIX 3aKOHOB;

® AHATM3UPOBATH U OOBSICHITH DIEKTPOMArHUTHBIE TPOIECCHl M SIBICHUS, HUCIOIB3ys OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJAMHAMUKH U CTEIMAIbHOW TEOPUH OTHOCHUTEIHHOCTHU (3aKOH COXPAHEHUS



AJIEKTPUYECKOTr0 3apsia, cwia Ammepa, cwia JlopeHna, 3aKOH 3JIEKTPOMAarHUTHON MHIYKLIHMH, IPaBUIIO
Jlenua, cBsa3p OJIC caMOMHIYKIIMM B 3JIEMEHTE IEKTPUUYECKOW LENU CO CKOPOCTbKO M3MEHEHHUS CHJIBI
TOKA, [IOCTYJAThl CIELMAIBHON TEOPUN OTHOCUTEILHOCTH DWHIITENHA);

® AHAIM3UPOBATh U OOBACHATH KBAHTOBBIE IPOLIECCHI U SIBJIICHUS, HCIOJB3Ysl MOJIOKEHHUS KBAHTOBOM
¢u3ukn (ypaBHeHue DiiHmTelHa s (GoTorddexTa, mepBblii U BTOpoW mMocTynatsl bopa, mpuHIUI
COOTHOILIEHUS HeonpenenéHuocTei [ ei3enOepra, 3aKOHBI COXPaHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN H
SHEPIrUM B SAECPHBIX PEAKLUAX, 3aKOH pPaJHOaKTHBHOIO pacraja);

®OIMCHIBATh  (PU3UYECKHE TPOLIECCHl U SABJICHMS, MCHOJb3ys BEIMYMHBI: HANPSHKEHHOCTh
AJIEKTPUYECKOTO  MOJs, MOTEHLUHal  3JIEKTPOCTaTUYECKOrO  IOJIs,  Pa3HOCTb  MOTEHIHAJIOB,
ANIEKTPOJBIDKYILAS  CWJIa, HWHAYKIMS MArHUTHOTO IIOJi, MAarHUTHBIM MOTOK, cuia Awmimepa,
HUHJYKTUBHOCTb, 3JEKTPOJBIKYIAs CUJIa CAMOMHAYKLWHU, 3HEPIHsl MArHUTHOIO MOJII HPOBOJHHUKA C
TOKOM, PEISTUBUCTCKUII UMITYJIbC, HOJHAs SHEPrusi, JHEPrusi MOKOsS CBOOOJHOM YacTHIIbI, SHEPrUs U
UMITYJbC (OTOHA, MACCOBOE YUCIIO U 3apsi]l AApa, SHEPTUSI CBSI3U s1/1pa;

®00BSACHATh OCOOCHHOCTH TPOTEKAaHUS (U3UYECKUX SBJICHUN: DIEKTPOMArHuTHas WHAYKLHS,
CaMOMHJIyKIIMsI, PE30HAHC, WHTeppepeHUus BOJH, AU(paAKLUs, AUCIEPCHUs, IOJIHOE BHYTpPEHHEE
oTpaxkenue, ¢oTornexTpuueckuii >pdekr (dbotodddekrt), anbda- u Oera-pacmansl saep, ramma-
U3ITy4yeHue saep, Pu3ndeckre MPUHIUIBI CIEKTPAbHOTO aHaIu3a U paboThI Jla3epa;

® OIIPEIENIATh HAIPaBJI€HNUE MHAYKIIMM MAarHUTHOTO MOJIS MPOBOJAHMKA C TOKOM, CHUJIBI AMIIEpa U CHJIBI
Jlopenua;

® CTPOUTH HM300pakeHUE, CO3/1aBaeMO€ IUIOCKMM 3€pKaJioM, TOHKOM JMH30M, M paccUuThIBaTh €ro
XapaKTEePUCTUKH;

® [I[PUMEHAITh OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TIOHATHS, TEOPUM U 3aKOHBI JJIs aHalu3a U
OOBSICHEHUSI (PU3MUECKMX MPOLIECCOB, NPOMCXOAAIIMX B 3BE3/MaX, B 3BE3IHBIX CHCTEMax, B
MEKTaJTaKTHYECKON cpeie; IBMKEeHUsI HEOSCHBIX T, YBOJIIOIMH 3BE3/] 1 BeenenHoi;

®IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCHUMOCTEH (U3MUECKHMX BEJIMYMH C HCIOJIB30BAHUEM IPSAMBIX
M3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (GUKCHUPOBATh Pe3yabTaThl NOJYYEHHOW 3aBUCUMOCTH
(Gu3n4ecKkux BEIMYUH B BHUJE I'padMKOB C YYETOM aOCONIOTHBIX MOTPEIIHOCTEH M3MEpEeHMH, enaTh
BBIBO/IbI 110 PE3yJbTaTaM UCCIIEI0BaHMS;

® [IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYMH, IIPU ITOM BBIOMpATh ONTUMAJIbHBIM METOA
U3MEPEHNUs, OLICHUBATH a0COJIFOTHBIE M OTHOCUTENBHBIEC IOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI];

® [IPOBOJIUTH OIIBITHI IO MPOBEPKE IPEUIOKEHHOM TI'MIIOTE3bl: IJIAHUPOBATh IKCIEPUMEHT, COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAIM3HPOBAThH IOJIyYEHHbIE PE3yJbTaThl M JAENaTh BBIBOJ O CTaTyce
IIPEUI0KEHHON TUIIOTE3bI;

® OIMCBIBATH METO/IbI [IOJTyYEHUsI HAYYHbIX aCTPOHOMMUYECKHX 3HAHUIA;

ecoOmoiaTh MpaBuiia 0€30MacHOr0 TpyAa HpH NPOBEIEHUM MCCIEIOBAaHUNH B paMKax ydeOHOTo
OKCIEPUMEHTa, IMPAaKTUKyMa U  y4eOHO-HUCCIIENOBATENbCKOM M NPOEKTHOMW  JEATENbHOCTH €
UCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPONCTB U 1a00paTopHOro 000pyI0BaHHUS;

epemiaTh pacy€THbBIC 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJJaHHOM (HU3UYECKON MOJEnblo: Ha
OCHOBaHMHU aHalM3a YCJIOBUS BBIOMpaTh (U3MYECKUE MOJENH, OTBEyarolue TpeOOBAaHUAM 3a7auH,
IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYAAThl (PU3MUYECKUX TEOPHM MPU HCHOIb30BAHUHU
MaTeMaTHYECKUX METOJOB PELIEHMs 3a7ad, IPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOLIMXCS JAHHBIX,
aHAJIN3MPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATh METO/IbI PEIICHUS ¢ YIETOM IOJIyYEHHBIX PE3YIIbTATOB;

e pellaTh KaueCTBEHHBIE 3a/1a4M, TpeOyIOIIe MPUMEHEHHS 3HAaHUHM U3 pa3HBIX pa3/iesioB Kypca GU3UKH,
a TaKKe HHTErpaluy 3HAaHUN W3 JAPYrUX IPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTpauBaTh
JIOTMYECKYIO LIEMIOYKY PAcCY)KJIEHHH ¢ OMOpOi Ha M3yueHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3HUECKHE
SIBJICHHUS;

®IICTIOJIb30BATh  TEOPETUYECKUE 3HAHUS JUII  OOBSACHEHHMS OCHOBHBIX IPUHIMIIOB  pabOTHI
M3MEPUTENIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;



® IPUBOJUTH NPHUMEPHI BKJIAJa POCCHMCKHX U 3apyOSKHBIX Y4EHBIX-(H3UKOB B PAa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

® AaHANTU3UPOBATh U OIICHWBATH IOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON NESTEIHHOCTH YEIOBEKA,
CBSI3aHHOU C (PM3NYECKUMU IPOLECCAMHU, C TO3UIUI IKOJOTHIECKON 0OE30MacHOCTH, MPEACTABICHUH O
palMOHaIbHOM IPUPOJIOIOIL30BAHUM, a TAKXE pa3yMHOM HCIOJIb30BAaHUU JIOCTHKEHUN HAYKH U
TEXHOJIOTUH JUTSI TATbHEHIIIEro pa3BUTHS YEIOBEUECKOTO 0OIIeCTBa;

®IPUMEHATh PA3JIMYHbIE CIOCOOBI paboTel ¢ wuHpOpManuei (UINIECKOTO COJNEPKAHHUS C
WCTIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHHA, TIPX 3TOM HCIIOJIb30BaTh COBPEMEHHBIE
MH(GOPMAIMOHHBIE TEXHOJOTHH IS TOWCKa, TepepaboTKM W TPEABSBICHUS Y4eOHOW M HAy4HO-
MONYJSIPHOM HMH(OpPMaLMK, CTPYKTYPUPOBAaHUS M HUHTEPIpETAlMUd HHPOpPMALUH, IOJYyYEeHHOH U3
Pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH AHAIM3UPOBATh MOJY4aeMYK HH(OpMalMi M OLEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHaJIM3a UCTOYHHUKA MHPOPMAIINH;

® [IPOSIBJIATh OPraHU3allMOHHBIE W TO3HABATEJIbHbIE YMEHUSI CaMOCTOSITEILHOTO MPHOOpPETEHUs! HOBBIX
3HAHUN B MIPOLIECCE BBIIIOJIHEHUS IPOEKTHBIX U YUeOHO-UCCIEA0BATEIbCKUX PadoT;

epalboTaTh B TPYIIIE C HUCIOJHEHUEM PA3IMYHBbIX COLUAIBHBIX POJEH, IUIaHUPOBATh PabOTy IPYIIIBL,
paIMOHAIBHO PACIPENEATh AESITENbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJ€KBATHO OLICHMBATH BKJIAJl
KaXKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PELIEHHE paccMaTpuBaeMoil mpoOIeMbl;

® [IPOSIBJIATh MOTHBAIMIO K Oyaymiei npodeccHoHaIbHON JEeSTeNbHOCTH MO CHEeNHUaIbHOCTAM (DU3HKO-
TEXHUYECKOTO MPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmyecTBo yacos DJIeKTPOHHBIE
Ne HaumenoBanue pa3aesioB U TeM
Kontpoabusbie | IIpakTuueckue (uudppoBbIe)
n/n NporpamMmsl Bcero
padoThI padoTsI o0pa3oBaTe/ibHbIe
pecypchbl
Paznen 1. HAYUYHBIM METO/I TIO3HAHUS IIPUPO/IbI
11 Hayunslil MeTOJ TO3HAHUS TPUPOABI 6 bubmmorexa [IOK
' https://m.edsoo.ru/f16b68d7
Hroro no pazaeiny 6
Paznea 2. MEXAHUKA
bu6mmoreka IJOK
21 Kunewarika 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka IJOK
2.2 Jlunanmia 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka IJOK
2.3 Crarua TBEpAIOTO TENA S 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka IJOK
2.4 3aKOHBI COXPaHCHHS B MEXaHUKE 10 1 https://m.edsoo.ru/f16h68d7
Uroro no pazueny 35
Paznen 3. MOJIEKYJISAPHAS ®PU3UKA U TEPMOJUHAMUKA
N Bbubnuoreka IJOK
3.1 OCHOBBI MOJNIEKYIISIPHOKHHETUIECKON TEOPHH 15 1 https://m.eds0o.ru/f16b68d7
Bbubnuoreka IJOK
3.2 Tepmomumnamuka. T ertoBeie MaIMHBI 20 1 https://m.eds0o.ru/f16b68d7
33 ArperaTHble cocTosAHUS BellecTBa. da3oBbie 14 1 bubmmoreka [JOK
' [IePEX OJIbI https://m.edsoo.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. QJIEKTPOJAUNHAMUKA
4.1 ONEeKTpUYECKOE MOoJIe 24 1 bubmmnoreka [JOK
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N . bubmuoreka IJOK
4.2 [TocTostHHBIN 37IEKTPUYECKUI TOK 24 https://m.eds0o.ru/fL6b68d7
bubaunoreka LIOK
4.3 TOKH B pasIHIHbIX CPEsiax 6 https://m.eds00.ru/f16b68d7
Hroro no pazaeny 54
Paszien 5. ®U3UYECKHUIN MPAKTUKYM
. bubnuoreka IJOK
>1 PH3HYECKHH PAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 16
p 10 bub6mmoreka IJOK
C3CPBHOC BpEML https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrpoabubie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
bubmmoreka [IOK
1.1 M 14
ArHITHOE ToTe https://m.edso00.ru/39859¢f1
bubmmoreka [IOK
1.2 1 1
UCKTPOMATHATHAA HHYKILHS 3 https://m.edso00.ru/39859¢f1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 M 0 10
CXAHIHCCIHE KOJCOHAHIA https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 httos://m.edsoo.ru/39859f1
MexaHW4ecKue U JIEKTPOMArHuTHBIC bubnnoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
24 O 25 1
ke https://m.edso0.ru/39859¢f1
Utoro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bubnuoreka [JOK
https://m.edso0.ru/39859¢f1

Hroro no pasaeny

Pa3znen 4. KBAHTOBASA ®U3UKA



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

bubmuoreka [JOK

4.1 K - i 15
OPIYCHYIPHOBOIHOBOM AyAITSM https://m.eds00.ru/39859€f1
bubmmoreka [{OK
4.2 ) 5
13HKa atoMa https://m.edso0.ru/39859¢f1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHII https://m.edsoo.ru/39859¢f1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Pa3zaen 6. PU3NYECKUM MTPAKTUKYM
. bu6mmoreka [IOK
0.1 DUSHHECKHI MpAKTHIYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MPEIMETHOTO COAEPKaHUS U OIbITa 15 bubnuoreka [JOK
' NESATETBHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro mno pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

®usuka. Yriyonennsiii yposensb. 10 kiacc: yueOHuk, B.A Kaceanos [Ipocsenienue, 2024.
®dusuka. Yriyonenusiii ypoBensb. 111 kinace: yueOnuk, B.A KacbsnoB [Ipocsemienne

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

®dwusuka. YriryoneHHsii ypoBeHs. 10 kiace: yueonuk, B.A Kacesnos IlpocBenienne, 2024.
®usuka. Yriyonennsiit yposenb. 111 knacc: yue6Huk, B.A KacbanoB [IpocBemnienue
E.A.Mapon, qunaktuyeckue matepuansl K yaeonukam B.A. KacbsHoBa ®@usuka 10.
E.A.Mapon, qunaktuyeckue matepuansl k yueOnnkam B.A. KacbsiHoBa ®usuka 11.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
HUHTEPHET

http://nano-edu.ulsu.ru

http://www.phys.spbu.ru/library Mup ¢usuku: nemoHcTpanyun GU3nIECKUX
IKCIIEPUMEHTOB



