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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma o ¢usuke Ha ypoBHE cpelHEro olIero oopazoBaHus pa3paboTaHa HAa OCHOBE IMOJIOKEHHUH M TPeOOBaHMH K pe3yabTaTaM OCBOEHHUS OCHOBHOMN
oOpazoBarenbHOI Tporpammsl, npeactaBieHHbIX B PT'OC COO, a Takxke ¢ yu€toM ¢eaepanbHoil pabodeit mporpammbl BociuTaHusl 1 KoHmenmum npemnoiaBanust
yuebHoro npeamMeta «Dusnka» B 00pazoBaTeabHbIX opranu3anusax Poccuiickoit @enepanuu, peaan3yonmx 0OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPaMMBI.

[Iporpamma mo Qusuke ompeaesnser 00s3aTeNbHOE MPEAMETHOE COJEp)KaHHe, YCTaHABIMBACT PEKOMEHIYEMYIO IOCIEeI0BaTEeIbHOCTh HU3YUYEHHUS TEM U
pa3zenoB yueOHOTo MpeaAMeTa C YIETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€l, IOTUKU y4eOHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroInXCs.
ITporpamma no ¢u3uke 1aéT NpeAcTaBIeHUE O LENAX, COAEpPKaHUM, OOIIel cTpaTernu oOy4eHus, BOCIUTaHHUS U Pa3BUTUS 00yUarOIIMXCS CPEACTBAMU y4eOHOTO
npeamera «Pu3uka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca GpU3MKH yriIyOJIEHHOTO YPOBHS MO3BOJISIET PEaTM30BaTh 33/1a4 MPOopEeCCHOHATBLHON OpUEHTAllMY, HAlIPaBJICHO HA CO3JaHUE YCIOBHH IS
MPOSIBJICHUSI CBOMX HWHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH KaXIbIM OOydYaloIMMCS, KOTOpble HEOOXOOUMBI NJsi MPOJOJDKEHUS 00pa3oBaHUS B
OpraHu3alMsIX IPOPECCHOHATHHOTO 00pa30BaHUA IO PA3IUYHBIM (DPU3UKO-TEXHUUYECKUM U MH)KEHEPHBIM CIIEUATBHOCTSM.

B nporpamme no ¢usuke onpeaensiorcs MiIaHUpyeMble pe3yiabTaThl OCBOEHHUS Kypca (DU3MKM Ha YpOBHE CpelIHEro ooiiero oOpa3oBaHMs: JTUYHOCTHBIC,
MeTarpeIMeTHbIe, TpeaMeTHbIe (Ha yriayonéHHoM ypoBHe). HayuHo-MeTOm0m0rnYecKoi OCHOBOM /17151 pa3paboTKH TpeOOBAHUH K IMYHOCTHBIM, METAIPEIMETHBIM
U MPEIMETHBIM pe3ylbTaTaM OOy4YalolIUXCsl, OCBOMBIIUX MPOrpaMMy IO (U3MKE HA YPOBHE CPEJHEro o0Iiero oOpa3oBaHus Ha yriIyOJIEHHOM YpOBHE, SIBISETCS
CHUCTEMHO-/I€ATEIbHOCTHBIN MOAXO.

[TporpamMma o pu3uke BKIIOYAET:

TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3UKH HA YIITYOJIEHHOM YPOBHE, B TOM YHCIIE TIPEIMETHBIC PE3yIbTaThl IO TOJaM 00yUYCHHUS;

coziepkanue yuyeOHoro npeamera «dusukay mno rogam o0ydeHus..

[IporpamMma no pusuke uMeeT NPUMEPHBII XapakTep U MOXKET ObITh UCIIOJIb30BAHA YUUTEISIMU (PU3UKU IS COCTABIICHUSI CBOMX PabOUMX MPOTrpaMM.

[IporpamMmMa 1o ¢u3uKe HE CKOBBIBAET TBOPUECKYI0 MHUIMATHBY YUYUTENEH M MPEIOCTaBIIAET BO3MOXKHOCTU JJIS pealu3alii Pa3iMuHbIX METOIMYECKHUX
MOJIXOI0B K MPENoJaBaHuio (PU3UKH Ha YIIyOJIEHHOM YPOBHE MPU YCIOBUHU COXPAHEHUS 0053aTeIbHON YacTH COJIEpKaHMs Kypca.

®du3uka Kak Hayka 0 Hambosee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYINAs B KaUeCTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUi 00 okpyxaromieM Mupe. LIIkonbHbIN Kype (pU3HKH — CHCTEMOOOPA3YIOIINH 1J1s1 €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETOB, IIOCKOJIBKY (GU3NUECKHE 3aKOHBI
Jie)KaT B OCHOBE TPOIECCOB W SIBJICHUH, N3y4aeMbIX XUMHEH, Ouosoruel, pusnyecko reorpadueid u actpoHoMue. Vcmonp30BaHre U aKTUBHOE TPUMEHEHHUE
(¢u3MYeCcKUX 3HAHUN OMpPEAENHIIO XapakTep U OypHOe pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOIy4EHUS



HOBBIX MAaTEPUAJIOB C 3aJaHHBIMH CBOHCTBaMHU. M3ydeHue Gpu3nKu BHOCUT OCHOBHOM BKJIa B POPMHUPOBAaHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa 00y4aromerocs,
B (DOpMHUPOBAHHE YMEHUI IPUMEHATh HAYYHBI METO/ MTO3HAHUS IIPU BBIIIOJHEHUH UMM YU4EOHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca ¢pu3HKu Ha ypOBHE CpPETHETO 00IIero 00pa3oBaHus MOJIOKEH PsI UAEH, KOTOphIe MOKHO paccMaTpUBATh KaK MPUHIUIIBI €M0 TOCTPOCHUS.

Hoea yenocmnocmu. B cooTBETCTBUM C HEHl Kype SIBJISETCS JOTMUECKHU 3aBEPIIEHHBIM, OH COJCPKHUT MAaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIHOYAET KaK
BOIPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesa zenepanuzayuu. B cCOOTBETCTBUY C HE MaTepual Kypca GU3UKH 00beTUHEH BOKPYT (pr3nueckux Teopuid. Bemymum B kypce siBasieTcst GopMUpOBaHUE
IIPEACTABJICHUH O CTPYKTYPHBIX YPOBHSX MAaTEPUH, BELECTBE U IIOJIE.

Hoea zymanumapuzayuu. EE peanuzanus npemnonaraeT UCHOIb30BAHUE TYMAHUTAPHOTO MOTEHUIUANA (PU3NYECKON HAYKH, OCMBICICHUE CBS3M Pa3BUTHS
(bu3UKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U HKOJIOTUYECKUMU IPOOIIeMaMHu.

Hoesn npuknaonoii nanpasnennocmu. Kypc Gusznuku yriryOIEHHOTO ypOBHS MPEAIOIaracT 3HaKOMCTBO C IIIUPOKUM KPYTrOM TEXHUYECKUX H TEXHOIOTUIECKUX
MPUJIOKEHUH HM3YyYCHHBIX TEOopui M 3akoHOB. [Ipum 3TOM paccmaTpuBarOTCs Ha YpOBHE OONIMX TPENCTABICHUM M COBPEMEHHBIE TEXHHMUYECKHE yCTPOMCTBA, W
TEXHOJIOT'HUH.

Hoesn rkonocuzayuu peanusyercs: IOCPEICTBOM BBEACHHS SJIEMEHTOB COJIEPKAHUS, MOCBAMIEHHBIX SKOJOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIC
CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTH, a TaKkke 00CyKIeHUs MPOo0JieM pallOHAIIBHOTO IPUPOIOTIOIB30BAHUS U 9KOJIOTHUECKOH 0€30MaCHOCTH.

OcBoeHue copepskaHus MPOrpaMMbl O (H3HKe JOIKHO OBITH ITOCTPOCHO HA MPUHITUITAX CHCTEMHO-/IESTEIBHOCTHOTO oaxoa. s GU3UKH peanu3anus STHX
MPUHIUIIOB 0a3UpyeTcsl Ha UCIOIB30BaHUN CAMOCTOSITEILHOTO SKCIIEPUMEHTa KaK MOCTOSHHO ACHUCTBYIOMEro (hakropa yueOHoro mnpouecca. st yrinyonéHHoro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYCHHYECKOTO SKCIIEPUMEHTA, BKIIOYAIOMIETO (PPOHTAIBHBIC YUCHHYECKHE OMBITHI TP M3yYEHHH HOBOTO MaTepHuaa,
nabopaTopHble pabOThl M pabOThl NMpakTUKyma. [IpM 3TOM BO3MOXKHBI JIBa Crocoba peanu3anuu (QU3MYECKOro MpakTUKyMa. B mepBoM ciydae MpakTHKYM
npoBoauTcs au60 B koHie 10 u 11 kmaccoB, 1ub0 mMocie mepBoro U BTOPOTo MOJIYTrOJAWA B KaXJIOM W3 3TUX KiaccoB. BTopoi croco0 — 3To mHTErpamus padoT
NPaKTUKyMa B CHCTEMY Ja0OpaTOpHBIX padOT, KOTOPBIE MPOBOAATCS B Ipoliecce U3yueHus paszaena (Tembl). [Ipu sTom moa paboTamMu MpakTUKyMa MOHUMAETCs
CaMOCTOSTENILHOE NCCIIEI0OBAHUE, KOTOPOE IPOBOIUTCS 0 PYKOBOZCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA O6€3 MONIaroBO HHCTPYKIIUH.

B nporpamme no ¢usuke cuctemMa y4eHHYECKOT0 SKCIIEPUMEHTA, JTa00paTOpHBIX padoT M MpaKTUKyMa MpeACTaBIeHa eAUHBIM MepeuHeM. Brioop TemaTtuku
VI 9TUX BHJOB YYEHMUYECKHX INPAKTHUYECKUX PabOT OCYIIECTBIIAETCS YYaCTHMKaMHM 00pa3oBaTeIbHOIO IpolLecca HMCXOAsd U3 OCOOEHHOCTEW MOYpOYHOIo
TUTAHUPOBAHUS U OCHaIIeHus kabuneta Gpusuku. [Ipu 3ToM obecrieunBaeTcst OBlaieHUEe 00YJaIONMMHCS YMEHUSMH MPOBOAUTH NPSMbIE U KOCBEHHBIE U3MEPEHUS,
UCCIIEIOBaHMSI 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH U IIOCTAHOBKY OIBITOB IO MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yAenseTcs pelIeHHI0 Pacu€THBIX M Ka4eCTBEHHBIX 3ajad. [Ipu 3Tom 1uist pacu€THBIX 3a/lad MPHOPUTETOM SBISAIOTCA 33aJa4d C SBHO
3aJJaHHOIN M HESBHO 33JlaHHON (PU3MYECKON MOJIENBIO, MO3BOJISIONINE TPUMEHATh U3YUCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjeia Kypca, Tak U
MHTErpupysl MPUMEHEHNUE 3HAHUN W3 pa3HbIX pa3zenioB. J[s KayecTBEHHBIX 3aJau MPHOPUTETOM SIBISIOTCS 3aJaHUs Ha OObsICHEHHE/TIpeACcKa3aHue MpOTeKaHUs
(U3NYECKUX SIBIICHUH U MPOLIECCOB B OKPY’KAIOIIECH )KU3HU, TpeOyrommue BbIoopa (pru3nueckoi MO ISl CUTYaIlUH IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ tpedoBanmsimu @PI'OC COO k MaTepuabHO-TEXHUYECKOMY 00€CIedeHnI0 y4eOHOoro mporecca Kype (pu3uku yriyonéHHOro YpoBHS Ha
YPOBHE CpeIHEro 001ero o0pa3oBaHus JOJDKEH U3ydaThCsl B YCIOBHUAX MPEAMETHOrO kabuHeta. B kabuHeTe Gpu3uku J0KHO OBITH HEOOX0UMOE J1TA00paTOPHOE
o0OpyJOBaHUE I BBIIOJHEHUS YKa3aHHBIX B IporpamMme Mo (U3UKE YUEHHUYECKUX OIbITOB, J1a0OpaTOpHBIX paboT M pabOT MpakTHKyMa, a TaKxke
JIEMOHCTPAMOHHOE 000pYyI0BaHUE.

JleMoHCTpanimoHHOE 000pyJOBaHHE (GOPMUPYETCS B COOTBETCTBHHM C NPUHIMIIOM MHUHUMAIBHOW JIOCTaTOYHOCTH M OOECIICYMBACT ITOCTAHOBKY
MIEPEYHCIICHHBIX B MPOrpaMMe 1Mo (hU3HMKe KIIOUEBBIX AEMOHCTPALUN IS UCCIIEOBAHUS N3YYAaEMBbIX SIBJICHUH U MPOIIECCOB, SMIUPUUYECKUX U (DyHIaMEHTaIbHbIX
3aKOHOB, UX TEXHHYECKNX TPUMECHEHHH.

JlaboparopHoe 000pyI0BaHHUE ATl yICHUYECKUX NMPAKTUIECKUX paboT GOpMHUpYyeETCs B BUJE TEMAaTHIECKUX KOMIUIEKTOB M 00ECIIEUYMBAETCS B pacyETe OTHOTO
KOMIUIEKTa Ha JBYX oOydarommuxcs. TeMaTHueckue KOMIUIEKTHI J1a00opaTopHOro 0OOpYIOBaHMS TOJDKHBI OBITH MOCTPOSHBI Ha KOMIUIEKCHOM MCIOJIb30BaHUU
aHAJIOTOBBIX U HU(POBBIX MTPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE U POBBIX JIAOOPATOPHii.

OCHOBHBIMU LENSAMH U3Y4YeHUS GUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

(dbopMHpOBaHKE UHTEPECA M CTPEMIICHHUS 00YJaIOIUXCS K HAYYHOMY U3YUEHHIO IPUPOJIbI, PA3BUTHE UX HHTEIUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

pa3BHUTHE MTPEJCTABICHUI O HAYYHOM METOE O3HAHUS U (hOopMUpPOBaHHE UCCIEIOBATEIBCKOTO OTHOMICHHUS K OKPY/KAIOIIUM SBJICHUSM;

(dbopMupoBaHrE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa H3y4eHHUs] OCHOB CTPOCHHS MaTepuu M (HyHIaMEHTAIBHBIX 3aKOHOB (PH3HKH;

dbopMupoBaHre YMEHUI O0BSICHATH SBJICHUS C HCIIOIb30BaHIEM (H3MUYECKUX 3HAHUN M HAYYHBIX JOKA3aTENbCTB;

(dbopmMHpOBaHKE MPEACTABICHUHN O POJIN (GUIUKH ISl pa3BUTHSL IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTaBICHUI 0 BO3MOXKHBIX cepax Oyaymiei nmpodeccuoHanbHOM 1A TeNbHOCTH, CBI3aHHBIX ¢ (PU3UKON, HOATOTOBKA K TaTbHEHIIIEMY 00YUECHHUIO
B 3TOM HaIlpaBJICHUM.

JlocTrxkeHue 3TUX 1enei odecrednBaeTcsl pelIeHueM CIeIyIOIMX 3a1a4 B Mpoliecce U3yueHus Kypca (U3uKu Ha YpOBHE CpeIHEro o0miero oopa3oBaHus:

npuoOpeTeHUue CUCTeMbl 3HaHUM 00 O0muX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUSAX, BKIIOYAs MEXaHWUKY, MOJEKYISPHYIO (HU3HKY,
ANIEKTPOINHAMUKY, KBAHTOBYIO (DM3HKY U 3JIeMEHTHI acCTpO(U3NKY;

dhopMHUpOBaHHE YMEHUN TIPUMEHSATh TEOPETUUECKUE 3HAHUS NJIs1 OOBICHEHUs (PU3NUYECKUX SBJICHUN B MPUPOJIEC U I IPUHATHS MPAKTUUCCKUX PEIICHUN B
MMOBCEAHEBHOM JKU3HH;

OCBOCHHE CITOCOO0B PCHICHUA pa3JIMYHBIX 3a/1a4 C ABHO 3aJIaHHOM (bHBPI‘ICCKOﬁ MOZCIIbIO, 3a/1a4, ITOAPa3yMCBAIOIINX CAMOCTOATCIILHOC CO3JaHUC (bHSH‘-IGCKOfI
MOICIIH, aHeKBaTHOﬁ YCIOBUAM 3aJla4d, B TOM YHCJIC 3a/la4 HHXKCHCPHOT'O XapaKTepa,



IIOHHMMAaHUC (1)I/I3I/I‘-I€CKI/IX OCHOB U IPUHIIUIIOB I[eﬁCTBHH TCXHUYCCKUX yCTpOﬁCTB 1 TCXHOJIOTHUYCCKUX IMPOLCCCOB, UX BIIMAHUSA HA OKPYKAIOIYIO CPCaAY,

OBJIa/ICHUE METOIAMHU CaMOCTOATEIBHOTO IUTAHUPOBAHUS U TIPOBEICHHS (PU3NUECKUX IKCIIEPUMEHTOB, aHAIM3a U MHTEPIpeTaluu HH(POPMAIIUHU, OTIPEICICHUS
JOCTOBEPHOCTH IOJIy4€HHOI'O pe3y/bTaTa;

CO3JIaHME YCIIOBHU JJIsl pa3BUTUS YMEHHI MTPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKOU IS TEILHOCTH;
pa3BuTHE HHTEpeca K chepam npodecCuoHaANbHOM eI TeTbHOCTH, CBA3aHHON C (PH3UKOM.

B cootBerctBum ¢ tpedoBanusivu @I'OC COO yriayOonéHHbIN ypoBeHb H3yUeHHs yueOHOTo npeaMera «PU3uKa» Ha ypOBHE CpeHEro oomiero oopa3zoBaHus
BBIOMPAETCS 00 yJaOIIMMHUCS, TUTAHUPYIOIUMHU MPOJI0HKEHHE 00pa30BaHUsI 1O CIENUATLHOCTM (PU3UKO-TEXHHUECKOTO MPODUIISL.

Ha uzyuenne pusuku (yriyOnEHHBIN ypOBEHb) Ha ypOBHE cpeiHero obmiero oopazoBanus otBoauTtcs 340 gacon: B 10 kimacce — 170 gacoB (5 4acoB B HEZIEIO),
B 11 ximacce — 170 gacoB (5 yacoB B HEIEINIO).

[Tpennaraemslii B mporpamme 1o (Gpu3nke nepedeHs Ja00paTopHBIX H IPAKTHYECKUX PAOOT SBISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JITAaeT BEIOOP MPOBEICHUS
1a00paTOPHBIX PAOOT M OMBITOB C YUETOM WHAMBHUIYATbHBIX 0COOEHHOCTEH 00yUYaIOMIUXCSl.

COAEPXAHUE OBYYEHUSA
10 KJIACC
Paznen 1. HayuHblii MeTO MO3HAHUS MPUPOIBI.
®usnka — pyHIaMeHTaIbHas HayKa O pupojae. HaydHblil MeTo mMo3HaHKS M METO/IBI NCCIeI0BAaHMS (PU3NIECKUX SIBICHHH.
DKCIIepUMEHT U TeOpHUs B Ipoliecce Mo3HaHus mpupoasl. HabmoneHne u s5KCrepuMeHT B (PU3HKE.
Crioco0b1 n3MepeHus (pU3NIECKUX BETUUMH (aHAIOTOBBIE U IU(POBBIE U3MEPUTENbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).
[TorpemHocT u3MepeHuit GU3NUECKUX BETUIHH (A0COTIOTHAS M OTHOCUTENIbHAS).

MogenupoBaHue (pU3MUECKUX ABICHUH U IPOLECCOB (MaTepualibHas TOYKa, a0COIIOTHO TBEPAOE TENO, UeaabHasl KUAKOCTb, UICAbHBIN I'a3, TOUCUHBIH
3apsan). ['unoresa. dusnuecknii 3aK0H, TPAHULBI €70 IPUMEHUMOCTH. PuU3ndecKas TEOpHsL.

Poinb 1 MecTO ¢pu3nKK B pOPMHUPOBAHUU COBPEMEHHON HAYYHOM KAPTHHBI MUPA, B IPAKTUYECKOH eI TEIbHOCTH JIO/ICH.

Yuenuueckuit 3xcnepumenm, naéopamopnvie paoomol, NPAKMUKYM.



W3mepenue cuipl TOKA M HAPSHKEHHS B LIEMH TOCTOSTHHOTO TOKA MPH MOMOIIY aHAJIOTOBBIX M HU(POBBIX H3MEPUTEIbHBIX TPUOOPOB.
3HaKoMCTBO ¢ 1u(ppoBoii 1abopaTtopueit o ¢pusuke. [Ipumeps! n3MepeHus PU3NUECKUX BETHMYUH MTPU MOMOIIN KOMITbIOTEPHBIX JaTYUKOB.

Pa3zgen 2. MexaHuka.
Tema 1. Kunemamuka.

Mexannueckoe nBrkeHue. OTHOCUTEIbHOCTh MEXAHUYECKOTO IBMKeHusA. Cucrema oTcuéra.
[Tpsimast u oOpaTHas 3a7a4l MEXaHUKH.
Pannyc-BekTop MaTepHaIbHON TOYKH, €70 IIPOEKIUU HA OCH CUCTEMBI KOOpAUHAT. TpaekTopus.

Ilepemerienue, ckopocTb (CpeHsisl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MATEpUAIbHOW TOUYKU, UX MPOEKIUH HAa OCH CHUCTEMbI KOOpPJUHAT.
Crnosxenue nepeMelieHni U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOIUHEHHOE ABMKCHHE. 3aBUCIMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHHUS U IMTyTH MaTEPUAITBHON TOYKU OT BPEMEHU U
ux rpadukxu.

CBobOosnHOe majseHue. YCKOpeHHe CBOOOIHOrO majeHus. J[BuxeHue Tena, OPOLIEHHOTO IMOJ YIJIOM K TOPU30HTY. 3aBHCHMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOPEHHS MaTepHaIbHONW TOYKU OT BPEMEHH U MX TPa(UKH.

KpuBonuueliHoe nBwkeHue. [[BkeHHE MaTepHabHOW TOYKH IO OKPYKHOCTH. YTJIOBas W JHMHEHHas CKopocTh. Ilepwmonm m dacrota oOpamieHusl.
[lenTpocTpeMuTenpbHOe (HOPMAILHOE), KacaTeIbHOE (TAHTCHIINATLHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOYKH.

TexHu4yeckue ycTpoicTBa M TEXHOJIOTHYECKHE TPOIIECCHI: CITUOMETp, ABHKEHNE CHAPSIOB, IIETHEIE, IIeCTepEHYAThIC U PEeMEHHBIE TIepejaui, CKOPOCTHBIE
TUDTHL

Jemoncmpayuu.

Monenb cucTeMbl 0TCUETa, HILTIOCTPALIS KHHEMAaTHIECKUX XapaKTePUCTHK JBHKCHUS.
CnocoObl ucclIeIOBaHUS JBHIKCHUMN.,

Nnnroctparus mpeaeabHOTo epexo/ia 1 H3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBMXKEHUH C HCTIOIB30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonenue nBrxeHus Tena, OpOIEeHHOr0 O] YTIIOM K TOPU30HTY M TOPHU30OHTAIBHO.

HamnpaBnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTeH, TPACKTOPUIA, CKOPOCTEH IBUKEHHUS OJTHOTO M TOTO K€ Tejla B Pa3HbIX CUCTEMaX OTCUETA.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomasl, npaKkmuxkym.

I/IBY‘-IGHI/IG HCPAaBHOMCPHOI'O ABHUIKCHUSA C LCJIIbIO OIIPCACIICHUA MTHOBEHHOH CKOpPOCTH.

N3mepenne yckopeHus Npy NpsIMOJIMHENHOM PaBHOYCKOPEHHOM JBH>KEHUU 110 HAKJIOHHOM TIOCKOCTH.
HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKECHUH.

N3mepenne yckopeHust cBOOOHOTO MaieHusl (PEKOMEHI0OBAHO MCTIOb30BaHME UG POBOI TaO0OpaTOPUN).

W3ydenue ABMKeHUs Tea, OPOIIEHHOTO rOpU30HTANbHO. [IpoBepka runores3sl 0 MpsIMON MPONOPIUOHATBLHOM 3aBUCUMOCTH MEXKIY AAbHOCTHIO MOJETA U
HA4aJIbHOW CKOPOCTBIO TEIIA.

N3yuenne nBMKEHUS Tea 0 OKPY>KHOCTH € TTOCTOSIHHOM 110 MOIYITIO CKOPOCTHIO.
HccnenoBanue 3aBUCUMOCTH MEpUOia OOpaIIeHHS] KOHUYECKOTO MasTHUKA OT €r0 IMapaMeTpoB.
Tema 2. lunamuxa.

[TepBrrit 3akon Herotona. Mueprmansubie cuctembl orcuéra. [Ipunnun otHocutenpHOocTH [Manmnes. HemHepruanpHbie cucTeMbl OTCUYETa (OmpenesieHue,
MIPUMEPHI).

Macca tena. Cuna. [IpuHIUn cynepno3uiuu Cull.
Bropoii 3akon HetoTOHA 119 MaTepraibHOM TOUKH.

Tpernii 3akoH HpIOTOHA [UIs1 MATEpUAIIBHBIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON 1 MHEPTHOW MacCHhl.

Cuna TsprecTd. 3aBUCUMOCTD YCKOPEHHS CBOOOTHOTO MaA€HHSI OT BHICOTHI HAJl TOBEPXHOCTHIO TUIAHETHI U OT reorpaduyueckoit mupoTsl. J[BrkeHne HeOeCHbIX
TeJl U UX CIyTHUKOB. 3akoHbl Kemnmepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXYIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs CKOJIBKEHHS M criia TpeHus nmokos. Koagduument tpenus. Cuia conpoTUBICHUS IPH ABHKECHUU TEJA B KHUJIKOCTH
WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO IBHIKEHHUS.

Hasnenue. 'mapocrarnueckoe gasinenue. Cuiia Apxumena.

TexHHYeCcKHe YCTPOMCTBA U TEXHOJIOTUYECKUE TTPOLIECCHI: TOAIIMITHUKY, TBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu.

HaGmtoienne ABMKEHUS TNl B MHEPIHUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMax OTCYETA.

[IpuHIUTT OTHOCUTENBHOCTH.

Kavenue nByx HMIMHAPOB WK IIAPOB PA3HOM MACChl C OJIMHAKOBBIM YCKOPEHUEM OTHOCUTEIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.
CpaBHeHME paBHOACHCTBYIONIEH MTPUITOKEHHBIX K T€NY CHJI C MPOU3BEICHUEM MACCHI TeJIa HAa €r0 YCKOPEHHUE B MHEPLIMAIBHON CUCTEME OTCUETA.
PaBeHCTBO cHil, BOSHUKAIOIINX B PE3YJIbTATEe B3aUMOIECHCTBUS TEJL.

N3mepenne mace 1o B3anMoOIEVCTBHIO.

HepecomocCTb.

Bec Tena nmpu ycKOpeHHOM MOIbEME U TAJCHUH.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHME CUJI TPEHUS MTOKOSI, KAUEHHS U CKOJIbKECHHUSI.

Yuenuueckuit 3xcnepumenm, naéopamopnvie paoomol, NPAKMUKYM.



W3mepenune paBHOACHCTBYIONIEH CUJI TP IBUKEHUU OpPYCKa 110 HAKIIOHHOM MJIOCKOCTH.

ITpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH BPEMEHU JIBKEHHS OpycKa 10 HaKJIOHHOW TUIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €0 MacChl.
HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3MHOBOM 00pasiie, OT UX J1eOpMaIlHH.

W3ydenue nBUKEHHS CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErkuii 6JI0K.

N3mepenne koadduirmerTa TpeHus 1Mo BeJIUYHHE YTII0BOT0 Koddduimenta 3aBucuMocTi Fo(N).

HccnenoBanue nBukeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEpEMEHHBIM KO3 (HUITUEHTOM TPEHUS.

W3yuenue IBMKEHUS Tpy3a Ha By C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AlcomotHo TBEpHoe Tenmo. IlocTymarenbHOoe W BpalaTeNbHOE JABMIKEHHE TBEPAOTO Teina. MOMEHT CHIIBI OTHOCHUTENBHO OCH BparieHws. [1nedo cuibl
CrnoxxeHue cuil, MPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECUs TBEPAOIO TeEA.

YcToliunBoe, HeyCcTOUNBOE, Oe3pa3TuIHOe paBHOBECHE.

TexHn4eckue ycTpoicTBa U TEXHOJIOTUYECKHE MPOLECCHl: KPOHIUTENHH, CTPOUTEIBHBIN KpaH, pelETYaThle KOHCTPYKIUU.
Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nadopamopniuie pabomaul, npaKmuxKym.

HccenenoBanue ycioBull paBHOBECUs TBEPAOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.

KoncTpynpoBaHnue KpOHIITEHHOB U PACUYET CUJT YIIPYTOCTH.

W3ydeHue ycToHYMBOCTH TBEPIOTO TeJa, UMEIOIIETO IUIOIAlb OMOPHI.



Tema 4. 3axonvl coxpanenus 6 mexanuxe.

HMnynbc MaTepraibHONW TOUKH, CUCTEMBI MaTepUaNIbHBIX TOUeK. L{eHTp Macc crucTeMbl MaTepralIbHBIX TOUeK. Teopema o ABM)KEHUH LIEHTPa Macc.

HMnynbe cHIlbl M U3MEHEHHME UMITYJIbCA TENa.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

MoMeHT uMItynsca MaTepuanbHON TOUKH. [IpencraBiieHne o coxpaHeHMM MOMEHTA UMITYJIbCA B LICHTPAIbHBIX ITOJISIX.

Pabota cuibl Ha MaJloM 1 Ha KOHEYHOM TepeMeleHun. [ papuueckoe npeacTaBieHne paboThl CHIIBL.

MOo1mHOCTb CHUIIBL.

Kunernueckas sHeprusi MaTepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUM MaTepUAIbHOM TOUYKH.

[TorennuaneHble U HeNOTEHIMANbHBIE CHIIbl. [loTeHnnanbHas sHeprus. [loTeHnumanbHas sHeprus ynpyro aegopMupoBaHHOW mpyxuHbl. IloTeHuManbHas
SHEprus Teja B OJAHOPOJHOM IpaBUTAIMOHHOM mosie. [ToTeHIanpHas Heprus Tena B IPaBUTALIMOHHOM MOJIE€ OJTHOPOJHOrO Iiapa (BHYTpU M BHE mIapa). Bropas
KOCMHUYECKasi CKOPOCTb. TpeTbs KocMUYECKasi CKOPOCTb.

CBs3b paOOTHI HEMOTEHIMAIBHBIX CUJI C I3MEHEHUEM MEXaHUYECKON SHEPrH CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKOW YHEPIUU.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.

YpaBHeHue bepHyum U1 UACAIBHON KUIKOCTH KaK CICICTBUAE 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTUU.

TexHuueckue ycTpoHCTBa M TEXHOJOTMUYECKHE IMPOLECCH: IBMKEHUE PAaKeT, BOJOMET, KONEP, MPYXKHUHHBIM MUCTONET, THPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaX.

Jemoncmpayuu.
3aKOH COXpaHEHMs UMITYJIbCA.
PeakTuBHOE ABHKEHHE.

H3MepeHnre MOIITHOCTH CHUJIBI.



V3MeHeHne SHEepPTUu Teja MPHU COBEPILEHUH PabOoThI.

B3anMHble IpeBpallieHHs] KHHETUYECKON U OTCHIUAIbHOW SHEPIUM PU JEHCTBUU HA TEJIO CUJIbI TSDKECTH U CHIIbI YIPYTOCTH.
CoxpaHeHue SHEpTHU Y CBOOOTHOM TaJICHHH.

Yuenuueckuit saxcnepumenm, nadopamopniwie pabomaul, npaKmuKym.

W3mepenune uMIrynbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TSIrM, CKOPOCTH MOJIENN 3JIEKTPOMOOMIIS M MOIIHOCTH CHJIBI TSTH.
CpaBHEeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue coxpaHeHUs: UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepenne KNHeTUYECKON YHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEeHME N3MEHEHHSI TIOTCHIIMAIBHON YHEPTUHN TIPY>KUHBI C paOOTOM CHITBI TPEHUS.
Onpenenenue paboOThI CUIIbI TPEHUS MPH IBUKEHUU TeJa M0 HAKJIOHHON IIOCKOCTH.

Pa3nea 3. Moaekynsipaasi puznka 1 TepMOAHMHAMHUKA.
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHBIE TIOJIOKEHUST MOJIEKYIsipHO-KnHEeTHYeckoi Teopun (MKT), ux onbiTHOe 06ocHOBanue. uddysus. bpoyHoBckoe nBmkeHUE. XapakTep ABUKCHUS
Y B3aMMOJICHCTBHSI YaCTHII BelecTBa. MoJenu CTpOeHUs ra3oB, JKUAKOCTEH U TBEPABIX Tel M 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneld. Macca u
pasmepsl MoJiekyn (atomoB). KonmdectBo BemectBa. [loctosiHaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u cnocoOsl €€ n3mepenus. [llkama remnepatyp Llenbcus.

MOI[GJ'H: naCaJIbHOI'O I'a3a B MOHeKy.H}IpHO-KI/IHeTI/I‘IeCKOI\/'I TCOpHUU: YaCTHULIbI Ta3a ABUKYTCSA Xa0TUUCCKU U HC BBaHMOI[eﬁCTByIOT APYyT C APpYroMm.

I"a3oBbIe 3aKoHbI. YpaBHeHue MenneneeBa—Kmaneiipona. AGcomoTHas temnepatypa (mkaia temnepatyp KenbBuna). 3akon Jlanprona. M3omporneccsl B
U7eaIbHOM ra3e ¢ MOCTOSTHHBIM KOJIMUYECTBOM BellecTBa. I'paduueckoe npeacraBieHne U30MpoLeccoB: H30TepMa, U30X0pa, n3o00apa.

CBsi3p MEXIy JaBICHHEM M CpeJHEl KMHETHYECKOW 3Heprued MmocTynaTelIbHOTO TEIUIOBOTO JABM)KEHMSI MOJIEKYJ WIEalIbHOTO ra3a (OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICAIBHOIO T'a3a).



CBsi3b a0CONIOTHON TEMIIEpaTyphl TEPMOJMHAMHYECKON CHCTEMBI CO CPeHEH KHHETHUECKON YHePTrHel MOCTYNaTeIbHOTO TEIJIOBOTO ABMKCHHUSI €€ YaCTHIL.
TexHnueckue ycTpoucTBa U TEXHOJIOTHYECKUE MPOLIECCHI: TEPMOMETP, OapoMeTp, MojlyueHre HaHOMaTepHaJIOB.
Jemoncmpayuu.

Mopenu 1BUKEHHUS YaCTULl BEILIECTBA.

Monenbs OpOyHOBCKOTO TBHUKEHHUSI.

Buneoponuk ¢ 3anuceio peabHOro OpOyHOBCKOTO JIBHIKEHUS.

Juddyzus sxuaKocTeit.

Mopens onsbira IlITepHa.

[IpuTsikeHre MOJIEKYIL.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Habmonienue u rccnenoBanue N30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKkmuxKym.

HccnenoBanue mporecca yCTaHOBJICHUS TEIIOBOIO PaBHOBECHS IPH TEIUIOOOMEHE MEKY TOpSAUYEH U XOJIOAHOM BOIOM.
N3yuenne n30TepMHUUECKOro Mporecca (peKOMEH0BaHO UCTIOIb30BaHue U(poBoil mTabopaTopun).

N3yuenne n30X0pHOro nporecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHMSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmoaunamuueckas (TZl) cuctema. 3amaHue BHEIIHUX YCJIOBHM A TEPMOJMHAMHUYECKOW cUCTeMbl. BHemHue u BHyTpeHHHE mapameTpsl. [lapamerps
TEPMOJUHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHHS BEJINYUH, OIUCBIBAIOIINX €€ COCTOSTHUE HA MUKPOCKOIIMYECKOM YPOBHE.



Hynepoe Hauano TepMoanHaMuki. CaMOIIPOU3BOJIbHAS PEaKcalus TEPMOAMHAMUYECKON CUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Monens naeanbHOro raza B TEpMOJIMHAMUKE — CUCTEMA ypaBHEHUN: ypaBHeHHEe MenaeneeBa—KianelipoHa u BelpakeHuUE 17151 BHYTPEHHEN SHEPTUU. Y CIIOBUS
IIPUMEHMMOCTH 3TOM MOZEIIN: HU3Kasi KOHLIEHTPALKsl YaCTHL], BBICOKME TEMIEPATyphl. BeIpaskeHne U1 BHYTPEHHEN SHEPIMH OJHOATOMHOIO MI€aIbHOTO rasa.

KBasncrarnueckue 1 HECTaTHYECKHUE TPOLIECCHI.
OneMeHTapHas paboTa B TepMoaAuHaMuKe. Beruncnenue paboTel 1o rpaduky mnpoiecca Ha pV-auarpaMmme.

Tennonepenaya kak crocod M3MEHEHUs] BHYTPEHHEH SHEPTUM TEPMOJMHAMHUYECKON CHUCTeMbI 0e3 coBepiieHus paboTbl. KoHBeKIMs, TEMIONPOBOAHOCTS,
U3JIy4YECHHE.

KomnuectBo Tennotsl. TermmoéMKoCTh Tena. Y AenbHas U MOJISIpHAsl TEIUIOEMKOCTH BelllecTBa. Y paBHeHHe Maiiepa. Y nenbHasi TEIJIOTa CrOPaHUs TOIUIMBA.
Pacuér xonmuecTBa TEIIOTH pH Teruionepenade. [lonsatue 06 agnabaTHoM mporecce.

[TepBrIit 3aKk0H TepMoaMHAMUKH. BHyTpeHHsst sHeprus. KonudecTBo TEMIoTH M paboTa Kak MEpbl M3MEHEHHUS! BHYTPEHHEH YHEPTUU TEPMOIUHAMUYECKON
CHCTCMBI.

Bropoii 3akoH TepMOAMHAMUKH [Isl PAaBHOBECHBIX IPOIIECCOB: HYEpPe3 3aJaHHOE PABHOBECHOE COCTOSIHHE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT
eIMHCTBEHHas annabaTta. AOCOTIOTHAS TeMIeparypa.

Bropoit 3akoH TepMOAMHAMUKH I HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpelaTh TEIJIOTY OT Oojiee XOJOAHOro Tena K Oojee Harperomy 0Oe3
kommeHcaruu (Knaysuyc). HeobpaTuMocTs TpUpOIHBIX TPOIIECCOB.

[Tpunimne! geiictBus TemaoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII1. [{ukn Kapho.

DKOJIOTMYECKHUE aCIEeKThl UCIOJIb30BaHUs TEIJIOBBIX ABUTaTENel. TErIoBoe 3arpsi3HEHUE OKPYXKAIOIIEl CPEebl.

TexHu4yeckue ycTpoWcTBa M TEXHOJIOTUYECKUE IMPOIECCHI: XOJOAMILHUK, KOHIUIIMOHEP, AU3EIbHBIM U KapOIOpaTOPHBIA JBHraTeNH, mapoBas TypOWHA,
MOJTyYEHUE CBEPXHU3KUX TEMITEpaTyp, YTHIM3ALUS «TEIJIOBBIX» OTXOJO0B C HMCIOJIL30BAHUEM TEIJIOBOTO HACOCa, YTHIM3AIUs OMOOPTaHUYECKOTO TOILJIMBA IS
BBIPA0OTKH «TETUIOBOI» U AJIEKTPOIHEPTHUH.

Jemoncmpayuu.

W3menenue TemnepaTypsl pU alnadaTHueCcKOM paclIupEeHUH.



Bo3aymiHoe orauso.

CpaBHEHHE YAEIBHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mporecca.

KomnbroTepHbie MOAEIH TEMIOBBIX IBUTATEIEH.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuvie padomeol, nPAKmMuKym.

N3mepenue yaenbHou TeIIOEMKOCTH.

UccnepoBanue nporecca OCThIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOTO TpoIecca.

N3yueHne B3auMOCBSI3M SJHEPTUN MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUS U TEMIIEPATYPhl KUIIEHUS )KUIKOCTEH.
Tema 3. Acpezcamnuie cocmosanusn eeujecmea. Dazoesvie nepexoonl.

[TapooGpa3oBanue u koHneHcanus. Mcmapenue u kuneHue. Y ielbHas TeIioTa mapooOpa3oBaHus.

Haceiiennsle u HeHachlllieHHbIE TTapbl. KauecTBeHHas: 3aBUCUMOCTh TUIOTHOCTH W JIaBJICHUSI HACHIIIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCHUMOCTb OT
00BbEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT AABJICHUS B )KHJIKOCTH.

Bnaxnoctn BO3yXa. AOCONIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Teépmoe teno. Kpucrammmaeckue u amopdHbie Tena. AHM30TPOIUS CBONCTB KpUCTA/UIOB. [InaBneHne u Kpuctaumm3anus. Y IeibHas TEIioTa TUIaBICHUS.
CyOmumartusi.

Hedbopmanuu TBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayne FOnra. [Ipeaen ynpyrux aedopmanuid.

TennoBoe pacmpenue XKuAKOCTe! U TBEPABIX Te, 00BEMHOE U JIMHEWHOE pacliupeHne. AHTapMOHU3M TEIUIOBBIX KOJeOaHU YacTHIl BEIIecTBa Kak MpUUnHA
TEIJIOBOTO PACIIUPEHUs TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeobpazoBanme 3Hepruu B (ha30BBIX MEPEXOaxX.



YpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTsbKeHHE. Koadduuuent nosepxnoctHoro HatspkeHus. Kanwsipasle siBienus. /laBieHue mox MCKpUBIEHHOMN MOBEPXHOCTHIO KHUIKOCTH.
®opwmyia Jlamnaca.

TexHuueckue yCTpoCcTBa U TEXHOJOTMYECKHUE MPOLIECCHI: KUAKUE KPUCTAIIIbI, COBPEMEHHbBIE MAaTEPHUAIIBI.
Jemoncmpayuu.

TemuoBoe paciupeHnue.

CBoiicTBa HaCHILEHHBIX MAPOB.

Kunenne. Kunenue npv mnoHW>K€HHOM JaBJICHUM.

N3Mepenne cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI ¢ MBLILHBIMU IIEHKAMH.

CMauuBaHHE.

Kanunnsapuseie siBienus.

Monaeny HEHEIOTOHOBCKOH YKHUIKOCTH.

CriocoObI U3MEPEHHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U IMIABJIEHUS KPUCTAUTMYECKOTO BEIIECTBA.
Bunsr nedopmanuid.

HaGmonenue manbix nedopmMariuii.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, RPAKMUKYM.
N3ydeHune 3akOHOMEPHOCTEN UCTIAPEHUSI )KUAKOCTEH.

N3MepeHne yienbHOM TETIOTHI TIJIABJICHUS JIbJA.



N3yuyeHune CBOMCTB HACBILICHHBIX [1apOB.

W3mepenune abCOMIOTHOM BIAXKHOCTH BO3/yXa M OI[EHKAa MAcChl IIApOB B IOMEIICHUH.
N3mepenue ko3 uirieHTa mOBEpXHOCTHOTO HATSHKEHUS.

Nsmepenne moayns FOHra.

Hccnenoanue 3aBUCUMOCTH AeQopMallii pe3UHOBOr0 00pasiia OT NPUIIOKEHHON K HEMY CHITBI.

Pa3znea 4. diekTpoauHaMuKa.
Tema 1. Inexmpuueckoe noue.

OnexTpuzauus Ten U €€ NpOosBICHUS. DJIEKTpUUECKHMH 3apsia. JIBa BHMJA dIeKTpUUYECKUX 3apsaoB. [IpOBOOHMKH, OUAIIEKTPUKH M TOJIYNPOBOJHUKU.
DneMeHTapHBIN AEKTPUIECKUH 3apsil. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

Bsaumopeiictsue 3apsoB. Toueunsle 3apsaasl. 3akoH Kynona.

DnekTpuyeckoe nojie. Ero neiicTBue Ha 3JIEKTPUUYECKUE 3aPSIIbl.

HamnpspxéanocTs anextpudeckoro nodist. [TpoOHbIit 3apsi. JInHun HanpsHKEHHOCTH AJIEKTPUUECKOTo 1mojist. OqHOPOAHOE AIEKTPUIECKOE TOJIE.

[ToTeHIManbHOCTh 3JEKTPOCTATHUYECKOTO MoJis. Pa3sHOCTh moTeHuuanoB U HampspkeHue. [loTeHumanbHas sHeprus 3apsjaa B 3JEKTPOCTaTUUYECKOM IIOJIE.
[Torennman anekTpocTarndeckoro mois. CBsA3b HAMPSHKEHHOCTH TOJIE M PAa3HOCTH MOTEHIIMATIOB ISl AJEKTPOCTATHUECKOTro MOoJsl (KaK OJHOPOTHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHOUI Cyneprno3uuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apspkeHHOH cdepsl. [lone paBHOMEpHO 3apsuKeHHOTO No 00BEMY mapa. [losme paBHOMEpPHO 3apsKEHHON
OCCKOHEYHOM MITOCKOCTH. KapTHHBI TUHUN HANPSHKEHHOCTH 3TUX TOJIEH U DKBUIIOTCHIIMAIBHBIX TTIOBEPXHOCTEH.

ITpoBOIHUKY B 37EKTPOCTATHUECKOM IOJIE. Y CIIOBHE PABHOBECHS 3apsi/I0B.
JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM TT0JIe. J{ManeKTpuyecKkas IpOHUIaeMOCTh BELIECTBA.
Konznencarop. OneKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA.

Hapannenbﬂoe COCAMHCHUC KOHACHCATOPOB. IlocnenoBareabHOE COCAUHEHNE KOHACHCATOPOB.



DHeprus 3aps>KEHHOT0 KOHJIEHCATopa.
JIBr>KeHre 3apsyKeHHON YaCTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuyeckue ycTpoicTBa M TEXHOJOTHYECKHE TMPOIECCHI: 3JEKTPOCKON, AJIEKTPOMETP, IIEKTPOCTATUYECKAs 3allliTa, 3a3e€MJICHHE SJIEKTPOIPHOOpOB,
KOHJIeHCaTOpbl, TeHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U IPUHLUIL ACHUCTBUSA 3JIEKTPOMETPA.

DIEKTPUUYECKOE MOJIE 3apsKEHHBIX IIAPUKOB.

DneKTpruYecKoe NoJIe JBYX 3apsKEHHBIX TUIACTHH.

Mopenb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B 3IEKTPUUECKOM MOJIE.

DneKTpocTaTU4ecKas 3allluTa.

YCTpoicTBO U IEMCTBUE KOHAEHCATOPA ITOCTOSHHOW U IEPEMEHHOU EMKOCTH.

3aBUCHMOCTD IEKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOPa OT IUIOIIAAU TUIACTUH, PACCTOSIHUS MEXAY HUMH U JUAJIEKTPUYECKON POHUIIAEMOCTH.
DHeprus MEKTPUIECKOro MOJIs 3apsyKEHHOIO0 KOHJIEHCAaTopa.

3apsiika ¥ pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomaul, npaKmuxKym.

OreHka cuil B3auMOJACHCTBUSA 3apsKEHHBIX TEll.

HaGmoienne npeBpalieHust SHEPTUu 3apsDKeHHOTO KOHIEHCATOpa B SHEPTUIO U3ITYUEHUs CBETOINO/IA.
N3ydenue npoTekaHus TOKa B LIEMH, COJIEpKALIEH KOHAEHCATOP.

Pacrnipenenenuie pa3HoCTH MOTEHIMATIOB (HAPSKEHUS) IPY TIOCIIE0BATEIHHOM COETUHEHUH KOHIEHCATOPOB.



UccnenoBanue pazpsiia KOHAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 3neKmpuyecKuil mox.

Cuia Toka. [TocToSIHHBIN TOK.

YcnoBus CylecTBOBaHUS MOCTOSHHOTO AJIEKTpUuueckoro Toka. Mcrounuku toka. Hanpspkenue U u DJ1C &.
3akon OMa JyIsl ydacTKa Lenu.

BHCKTpI/I‘ICCKOC COIMPOTHUBIICHHC. 3aBHCHUMOCTh COIIPOTUBJICHUA OJHOPOJHOI'0 MNMPOBOJHHWKA OT €TI0 AJMWHBI U INIOMAAW IMOICPEYHOr0 CCUCHUA. Y,I[CJ'II)HOC
COMMPOTUBJICHUC BCIICCTBA.

[TocnenoBarensHOE, MapayIeIbHOE, CMEIIAHHOE COSTMHEHNE TPOBOTHUKOB. Pacuér pa3BeTBIEHHBIX dekTpudeckux 1eneit. [Ipasmma Kupxroda.
Pabota snekTpuueckoro Toka. 3akoH xoyms—JIenna.
MOMHOCTD 3EKTPUUYECKOTO TOKA. TernoBasi MOLIHOCTG, BbIIEsiEMast HA PE3UCTOpE.

O/IC u BHyTpeHHEE CONMPOTUBJICHUE UCTOYHUKA TOKA. 3akoH OMa JJIsl MOJHOM (3aMKHYTOM) 3eKTpruieckoil nenu. MonHocTh nCTOYHMKA Toka. KopoTkoe
3aMbIKaHUE.

KoHneHcaTop B ienu NOCTOSSHHOTO TOKA.

TexHruueckue yCTpoMCTBA U TEXHOJIOTHYECKHUE MIPOLIECCHL: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUMK AIEKTPUUECKON IHEPTHUH.
Jemoncmpayuu.

N3mepeHne cuibl TOKa U HaIIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS ISl pE3UCTOPA, JIAaMITbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCHMOCTb CONPOTUBIICHUS IMJIMHIPUYECKUX POBOAHUKOB OT JUIMHBI, IUTOIIA/IA [TONIEPEYHOr0 CEYEHUsI U MaTepuana.
HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIIPOTUBIIEHHUS ITPU TOCTOSTHHOM HaIPSKEHUU.

ITpsmoe nzmepenne 2J1C. KopoTkoe 3aMbIkaHuE TalbBaHUUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHUS.



CriocoObl coeTMHeHNUs UCTOYHUKOB Toka, DJ{C Garapeii.

HccnepoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJTIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B IEMH.
Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKkmuxKym.

HccnenoBanue cMenIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOTro COPOTHUBRIECHHUS MPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUISL JIaMIIbl HaKaJIMBaHUSI.

VYBenuueHue npejena u3MepeHust amnepMmerpa (BoIbTMETPA).

N3mepenne 3/1C 1 BHYTpEeHHEr0 CONPOTUBIICHUS] HCTOYHUKA TOKA.

Uccnenosanue 3apucumoctu DJ1C raibBaHUYECKOT0 3JIEMEHTa OT BPEMEHHU MPU KOPOTKOM 3aMbIKAHUH.
HccnenoBanue pa3HOCTH MOTEHIIMAIOB MKy MOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LIEMH.
HccnenoBanue 3aBUCUMOCTHU MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwvix cpeoax.

DneKkTpuyeckasl MPOBOAMMOCTb PA3JIMYHBIX BELIECTB. DJEKTPOHHAS MPOBOJUMOCTH TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTUBIICHHUS METAJJIOB OT
temmeparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonmynpoBonHuku. COOCTBEHHAs M TPUMECHAs! IPOBOAMMOCTD MOIYIPOBOIHUKOB. CBolicTBa p—n-niepexoaa. [1omynpoBoJHUKOBEIE TPHOOPHIL.
DNEKTPUUECKUH TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHYECKAs IUCCOLMALMSL. DIeKTpoau3. 3akoHbl Dapajes A AIEKTPoIIn3a.

DnexTpuuecKkui ToK B razax. CaMoCTOSTENbHBII U HECAMOCTOSTENbHBIN pa3psa. Pasnnunblie TUIIBI caMOCTOSITENBLHOTO paspsaaa. Monnus. [lnasma.

TexHuyeckue ycTpoiicTBa M MpPaKTHYECKOE MPUMEHEHHE: Ta30paspsAHble JamIibl, JIEKTPOHHO-ITy4eBas TpyOKa, MOJYIpPOBOJHUKOBBIE MPHOOPHI: THOL,
TPaH3HUCTOP, (POTOAMOM, CBETOANO, TaTbBaHUKA, paQUHUPOBAHUE ME/IY, BHITUIABKA ATIOMUHUS, JICKTPOHHAS MUKPOCKOIIHSI.



Jemoncmpayuu.

3aBUCHUMOCTbH CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHbI 3neKTpon3a Papajes.

HckpoBoit pa3psia 1 NpOBOJUMOCTh BO3AYyXa.

CpaBHEHME NPOBOAUMOCTH METAJIJIOB M MOJYIIPOBOJHUKOB.
OAHOCTOPOHHSIS MPOBOAUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKmuxKym.
Habmonenue anekrposnusa.

N3mepenue 3apsaa 0OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH IUOJA.

Pu3nyecKuil NPAKTHKYM.

CHOCO6BI HU3MCPCHUMA (bI/ISI/I‘IeCKI/IX BCIIMYHNH C UCITIOJIb30BAHUEM aHAJIOT'OBBIX U I_[I/I(prBBIX HU3MCPUTCIIbHBIX HpI/I60pOB 1 KOMITBIOTCPHBIX AATYUKOBBIX CUCTCM.
AOGCOJIFOTHBIC U OTHOCHUTEIIbHBIE TTOTPEITHOCTH U3MEPEHUH (r3ndeckux BenurH. OleHKa TPaHUIl TOTPEITHOCTEH.

[TpoBeeHne KOCBEHHBIX U3MEPEHUH, HCCIEIOBAHNIN 3aBUCUMOCTEN (PU3NYECKUX BEJTMYMH, IPOBEPKA MPEIOKEHHBIX TUIIOTE3 (BBIOODP 13 padoT, ONMCAHHBIX
B TEMAaTUYECKUX pa3fienax «Y4eHUYECKUH SIKCIIEPUMEHT, JIAOOPAaTOPHBIE PAOOTHI, IPAKTUKYM).

MesknpeamMeTHble CBSI3H.

N3yyenne kypca Gpusnku yriryonéHHOro ypoBHs B 10 Ki1acce OCYIMIECTBIISETCS € YIETOM COIEPKATEIBHBIX MEXITPEAMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH,
OMO0JIOTUHU, XUMHHU, Teorpaduu U TEXHOJIOTUH.



Mescnpeomemuovle noHAMUSA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYYHO20 NO3HAHUA: SBIICHUE, HAYYHBIN (haKT, runore3a, Gu3ndeckasi BeIMYMHA, 3aKOH,
Teopus, HabJ0IeHNEe, SKCIIEPUMEHT, MOJIETUPOBAaHUE, MOJIEIb, U3MEPEHHE, TIOTPEITHOCTH U3MEPEHHH, H3MEpPUTENbHbIE TPUOOPHI, LG POBas 1adopaTopus.

Mamemamuka: penieHre cucTeMbl ypaBHeHuH. JIunelinas ¢pyHkus, napadosa, rurnepoosna, ux rpaduku U cBorcTBa. TpuroHomerpudeckre GyHKIMH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKACCTBO. BEKTOPHI M MX MPOEKIMH Ha OCH KOOPJIMHAT, CII0KEHHUE BEKTOPOB.

Buonozua: mexaHn4yeckoe JBIKEHHE B KUBOU Mpupoje, Tudy3usi, 0CMOC, TEIUIO0OOMEH KUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOIIeH cpebl,
yTUiIn3anus OMOOPraHWYECKOro TOIUIMBA JJISi BBIPAOOTKH «TEIUIOBOI» U 3JEKTPOIHEPTHH, MOBEPXHOCTHOE HATSHKEHHE W KaNMWULSIPHBIE SIBICHUS B MPUPO/IE,
ANEKTPUYECKUE SIBICHUSI B dKUBOU NPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJIIpHAs Macca, MOIy4eHHe HaHOMaTepHUasoB, TEIIOBbIE CBOICTBA
TBEPABIX TEN, KUJIKOCTEH M Ta30B, XXHUAKUE KPUCTAJLIbI, 3JEKTPUUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJIMTHYECKAs AHUCCOLMALMS, TalbBaHUKA, JIEKTPOHHAS
MUKPOCKOTIHSL.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHuE BUKEHHUN C HCHOJIb30BAHHEM MEXAHHM3MOB, YUYET CYXOro M JKHAKOIO TPEHHUS B TEXHUKE, CTaTHYECKUE KOHCTPYKIHH
(KpOHIITEHH, peméTyarble KOHCTPYKIIMH), UCIIOJIb30BaHNE 3aKOHOB COXPAaHEHUs MEXaHHKH B TEXHUKE (TMPOCKOI, BOAOMET U JPYTHE), IBUTATENb BHYTPEHHETO
CropaHusi, mapoBasi TypOHWHa, OBITOBOM XOJOIWJIBHUK, KOHIWUIMOHEP, TEXHOJOTHH IOJYYEHHUS] COBPEMEHHBIX MAaTEpHaliOB, B TOM YHCJIE HAaHOMATEpUAIOB, U
HAHOTEXHOJIOTUH, SJIEKTPOCTATHUECKAas 3alll1Ta, 3a3€MJICHHE AIEKTPONPUOOPOB, ra30pa3psaIHbIe JaMIIbl, TOIYITPOBOAHUKOBbIE TPUOOPHI, raIbBaHUKA.

11 KJTACC

Pa3znea 4. diekTpoauHaMuKa.
Tema 4. Maznummnoe none.

B3auMozeicTBre OCTOSHHBIX MarHUTOB U IIPOBOJAHUKOB C TOKOM. MaruuTtHoe nosie. Bekrop MarauTHOM MHAYKIuU. [IpuHIKN Cyneprno3uuuy MarHUTHBIX
nojei. JInHuY MarHUTHOM MHIAYKLIHH.

MarauTtHoe 1nose NpoBOJHHUKA C TOKOM (IIPSIMOro MPOBOJHUKA, KATYLIIKU U KPYyroBoro Butka). OnsIT Jpcrena.
Cuna Amnepa, €€ HanpaBJIEHUE U MOJYJIb.
Cuna Jlopennia, e€ HanpaBIeHUE U MOJTYJIb. [IBHKEeHUE 3apssKeHHON YaCTHUITHI B OJJHOPOAHOM MarHUTHOM Tosie. PaboTa cuel Jlopenna.

MarnutHoe nose B BeuiecTBe. deppoMarHeTuky, napa- U JuaMarHeTUKH.



TexHr4ecKkue yCTpOUCTBa U TEXHOJIOTMYECKUE MPOIECChl: TPUMEHEHUE MOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, JIEKTPOIBUTATETH
SIxo0u, yCKOpUTENN JIEMEHTapHBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHuil HHIYKIUU MarHuTHOTO TOJISI ITOJIOCOBOTO M TIOJJKOBOOOPA3HOTO MOCTOSIHHBIX MarHuTOB.
KapTuna nuHui MarHuTHOW MHAYKLIMHU MOJIS JUIMHHOTO MPSMOT0 IPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.
B3aumMozeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

Habntoienue ABM>KeHUs My4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMNO NEHCTBUS AIIEKTPOU3MEPUTENLHOTO TPUOOPA MArHUTOIIEKTPHUUECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKkmuxKym.

HccnenoBanne MarHUTHOTO M0JISL TOCTOSIHHBIX MarHuTOB.

UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

WccnenoBanue neicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuinbl Amnepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMITEpa OT CHJIbI TOKA.

Onpenenenre MarHUTHOM MHYKIIUU Ha OCHOBE N3MEpPEHUs CHIIbl AMIiepa.

Tema 5. dnexkmpomaznumnan uHOYKYuUs.

SBneHue anexkTpoMarHuTHOM MHAYKIMU. [loTok BekTopa MarHuTHON MHAYKIMK. DJ]C nHayKIuKu. 3aK0oH 3ieKTpoMarHuTHoN nuaykuuu dapanes. Buxpesoe
anekrpudeckoe noiue. Toku Dyko.



O/1C nHAYKIMH B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuio JleHna.

NunykruBHOCTh. KaTylika HHAYKTUBHOCTH B IIENH ITOCTOSIHHOTO TOKA. SIBeHue camonHaykuuu. 3/1C camonHayKIuy.
DHeprust MarHUTHOT'O MOJISl KATYHIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCKHEe YCTPOHCTBA U TEXHOJIOTHYECKUE TTPOIECChl: MHAYKIIMOHHAS TIeYb, COJICHOM/I, 3allTUTa OT 3JICKTPU3AIINU TEJI IIPH JIBHOKCHUU B MAarHUTHOM I10J1€
3eMin.

Hemoncmpayuu.

HaGmronenne siBeHust 3J€KTPOMArHUTHOM WHTYKITHH.

Uccnenposanue 3apucumoct 1C MHAYKIUU OT CKOPOCTH U3MEHEHUS MArHUTHOTO TIOTOKA.
IIpaBuio JleHna.

[Tagenre MarauTa B alIOMUHUEBOM (MeIHOMN) TpyOe.

SIBrieHNE CAMOMHTYKIINH.

Uccnenosanue 3aBucumoctu JIC caMOMHAYKIIUHA OT CKOPOCTH U3MEHEHHUSI CHJIbI TOKA B 1IETIH.
Yuenuueckuii 3xcnepumenm, nadvopamopusvie padomot, PAKMUKYM.

UccnepoBanue siBIeHUs 371€KTPOMAarHUTHOW MHIYKIUU.

Ornpenenenne UHIYKIMA BUXPEBOTO MATHUTHOTO TIOJISL.

UccnenoBanue siBIEHUS CAMOUHIYKIIUH.

COopka MoIeNH AIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3zgen 5. Kojre0anus 1 BOJIHBI.



Tema 1. Mexanuueckue Koneoanus.
KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHHUS.

I"apmonmnueckue konebanus. Kunemarnyeckoe u AMHaAMHUYECKOE ONHUCAHUE. DHEPreTHYECKOe OMMCaHue (3aKOH COXpPaHEHUsI MEXaHWYEeCKOH sHeprun). BeiBon
JMHAMUYECKOT0 OIIMCAHUS TAPMOHMUYECKUX KOJIEOAHNHN U3 UX SHEPreTUYECKOro 1 KHHEMaTHUECKOTO OMMUCAHUSL.

Ammuntyna u ¢aza xonedanuil. CBs3b aMILTUTYAbI KOJIeOaHUI NCXOAHOM BETMYMHBI C aMIUIUTYaMH KOJIeOaHU €€ CKOPOCTH U YCKOPEHHSL.
[Tepuon u yacroTa Konedanuit. [lepuon Manbx cBOOOAHBIX KoJeOaHUI MaTeMaTHYecKoro MasiTHUKA. [leprnos cBOOOIHBIX KOIeOaHU IPYKMHHOTO MasiTHUKA.

[Tonatue o 3aTyxarommx KosebaHusix. BeiHyxeHHble konebanus. Pezonanc. PeonancHas kpuBas. BiusiHue 3aryxaHust Ha BUJ PE30HAHCHOM KpPUBOM.
ABTOKOJIE0aHMS.

TexHuueckue ycTpoucTBa U TEXHOJOTHYECKUE MPOLIECCH: METPOHOM, Yachl, KauesH, My3bIKalbHbIE HHCTPYMEHTHI, cericmorpad.
Jemoncmpayuu.

3anuce KoaedaTeIbHOrO ABHKEHHUS.

HabnroneHne He3aBUCHMOCTH IIEpUOJa MalbIX KoJIeOaHUH Tpy3a Ha HUTH OT aMIUIUTY/IbL.

HccnenoBanue 3aTyxaromux KojaeOaHUi 1 3aBUCMOCTH IIEPUO0/1a CBOOOIHBIX KOJIEOaHUN OT COIPOTUBIICHMSL.

HccnenoBanue konebaHuii Tpy3a Ha MAaCCUBHOM MPY>KUHE C 11eTbI0 (POPMHUPOBAHUS IPEACTABICHUN 00 HACaTbHONW MOJIENU MPYKHUHHOTO MasiTHUKA.
3aKOH COXpaHEeHHUs YPHEPTUH NPH KoJeOaHHUIX Tpy3a Ha MPYKUHE.

VccnenoBanme BEIHYKIEHHBIX KOJIEOaHUH.

Ha6mronenue pezonanca.

Yuenuueckuit saxcnepumenm, nabopamopniwie pabomaul, npaKmuKym.

N3mepenue neproaa cBOOOIHBIX KOJIEOaHUI HUTSHOTO U IIPY>KMHHOTO MasiTHUKOB.

N3ydenne 3aK0HOB ABUKCHHSI TeJIa B X0/1¢ KOJIeOaHUI Ha YIIPYroM MmojBece.



N3yuenune nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM MAasITHUKE.
HccnenoBanue yObIBaHUS aMIUTHTY/IBI 3aTyXaONINX KOJIeOaHUH.
HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexmpomaznummnoie Konedbanus.

KonebarenpHbiii KOHTYP. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KoJIe0aHUs B UJIeaTbHOM KosiebaTeasHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsiia
KOHJICHCATOPa C aMILIATY/I0M CUITBI TOKA B KOJIEOATETLHOM KOHTYpE.

3aKOH COXpaHEHHS SHEPTUHU B HUCAIbHOM K0JiebaTeIbHOM KOHTYpE.
3aryxarolue JIeKTPOMarHuTHbIe KoieOaHus. BeIHyX/I€HHbIE 371eKTPOMarHUTHbBIE KOJIEOaHMUS.

[TepemeHHbII TOK. MOIIHOCTS TEPEMEHHOTO TOKA. AMIUTUTYAHOE U ACHCTBYIOIIEE 3HAUCHHE CHIIBI TOKA U HANPSHKEHUS TIPU Pa3INYHON (hopMe 3aBUCUMOCTH
IIEPEMEHHOT0 TOKAa OT BPEMEHH.

CuHycongalbHbIN NIEpEMEHHBIA TOK. Pe3nucTop, KOHIEHCATOp U KaTyIIKa UHAYKTUBHOCTH B LIETIH CHHYCOMAAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

Wneanbublil Tpanchopmatop. [IponsBoacTBo, nepenava u moTpedIeHHE AIEKTPHUECKON SHEPTUH.

ODKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE IIEKTpOIHEPruu. KynpTypa UCIIOIb30BaHUS 3JIEKTPOIHEPTUH B IIOBCEJHEBHOM JKU3HH.
TexHHUeCKHEe yCTPONCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: JIEKTPUUECKUN 3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, JIMHUM JICKTpoIepenay.
Hemoncmpayuu.

CBOOOIHBIC AMEKTPOMArHUTHBIE KOJICOaHNS.

3aBHCHUMOCTB YaCTOThI CBOOOTHBIX KOJIEOAHHUH OT MHAYKTHBHOCTH U EMKOCTH KOHTYpA.

OcuusutorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOMIMX AJIEKTPOMATHUTHBIX KOJICOaHUH.



Mopenb 3JeKTpOMarHuTHOro reHepaTopa.

BreiHyKIeHHBIE CHHYCOHIaTbHBIC KOJIeOaHusI.

Pesucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIEMH MEPEMEHHOTO TOKA.

Pe3onanc npu nocneaoBaTenbHOM COETMHEHUH PE3UCTOpa, KaTyIIKU HHIYKTUBHOCTH U KOHJIEHCATOPA.
VYCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Monenb TUHUY 3JIeKTpoIIepeladH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKmuxKym.

Nzydenne Tpancdopmaropa.

UccnepoBanue nepeMeHHOT0 TOKa Yepes3 MOoCIe0BATeNIbHO COETMHEHHBIE KOHIEHCATOP, KaTYIIKY U PE3UCTOP.
Habnroienue 351eKTpoMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH [IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL.

MexaHnuecKkre BOJIHBI, yCI0BHS UX paciipocTpaHeHus. [lonepeunsie u mpoaoapHble BONIHBL. [lepros, ckopocThs pacnipocTpaHeHMsl U JyInHA BoJaHBL. CBOMCTBA
MEXaHUYECKUX BOJIH: OTPAKEHHE, IIPEIOMIIEHUE, UHTephEepeHIs U AU(paKIusL.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBoe 3arpsi3HeHNE OKpYKaIOLIEH Cpeibl.

3JI€KTpOMaFHI/ITHBIe BOJIHBL. Y CJIOBUS N3JITYUCHUA DJICKTPOMArHUTHBIX BOJIH. Bzaumnas OpHCHTalusd BCKTOPOB B BJIeKTpOMaFHHTHOﬁ BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIICHHE, TTOJISIpU3aIis, HHTephepeHIHs U AudpaKius.

Ikana snekTpoMarHUTHBIX BOJH. [IpuMeHeHre 371eKTpPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paTIUOCBS3U U TEICBUACHUS. Pagromokanus.



DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYXKAIOIIEH Cpeibl.

TexHuueckue ycTpoiicTBa M MPaKTUUECKOE MPUMEHEHHUE: MYy3bIKalbHbIe HHCTPYMEHTBI, pajap, paAuonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neus,
YJIBTPa3BYKOBasl AUATHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue 1 pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

HaGnroneHnune oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue narepdepeHimy u audpakiiui MEXaHUHIECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGntoneHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/I0M U 4acTOTOM KoJIeOaHHiA.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, IPEIOMIICHHE, MOMIpU3aLys, Judpakius, HHTepHEpeHIus.
O6nHapyxeHne nHPpPaKpacHOTO U YIbTPaA()HOIECTOBOTO U3TyUCHUM.

Yuenuueckuit saxcnepumenm, nadopamopniwie pabomaul, npaKmuKym.

N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA B OJHOPOAHOM cpene. JIyd cBera. ToyeuHblil HCTOYHMK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n3o00paxkeHni B miIockoM 3epkaie. Cepuueckue 3epkaia.



[Tpenominenue cera. 3aKOHBI MpPETOMIICHUS cBeTa. AOCOJIOTHBIN MOKazaTenb mpenomieHus. OTHOCUTENBbHBIA MoKa3areb npenomieHus. [locTosHcTBO
4acTOTBI CBETA M COOTHOIICHHE JJINH BOJIH IIPH NIEPEXO0I€ MOHOXPOMATHYECKOTO CBETA YEPE3 TPaHMILy pa3/iesa IBYX ONTHUYECKUX CPEL.

Xon nydeit B mpusme. Jlucnepeus ceeta. CoxHbIN cocTtaB Oenoro ceera. [[Ber.
[TonHnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIi yroia moJTHOTO BHYTPEHHETO OTPAKEHUS.

CoOuparomye U pacceuBaroliye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE M ONTHYECKas CHUJIa TOHKOHM JIMH3bL. 3aBUCUMOCTh (POKYCHOTO PACCTOSHUS
TOHKOM CPepruuecKoi JTMH3BI OT €€ TEOMETPHH U OTHOCUTEIILHOTO MOKA3aTeNsl IPETOMIICHHUS.

dopmyJia TOHKOH JMH3bL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xoxa myda, TPOIIEAIIET0 JIWH3Y MO MPOU3BOJBHBIM YIVIOM K €€ TJIaBHOM onThu4eckoil ocu. IlocTpoeHne M300pakeHM TOYKHM M OTpe3Ka MpsSMOU B
COOMPAIOIIINX

U PaCCEUBAIOIINX JIUH3aX U UX CUCTEMAX.
Onrtuyeckue npudopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMa.
IIpenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKHU.

Bonnosas ontuka. atepdepenius ceera. KorepeHTHble HCTOYHUKU. Y CJIOBUS HAOIOIEHUSI MAKCUMYMOB U MUHUMYMOB B HHTePGEPEHIIMOHHON KapTUHE OT
JBYX KOT€PEHTHBIX UCTOUHUKOB. [IprMephI KITacCHUeCKuX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxius ceera. Audpakiumonnas pemeéTka. Y cioBue HabMI0eHUS TTIaBHBIX MAKCUMYMOB ITPH MaICHUU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIHOHHYIO
pEIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoiicTBa M TEXHOJIOTHYECKHE MTPOLIECCHI: OUKH, JIyTa, IEPUCKOT, (poToanmapaT, MUKPOCKOI, TPOESKIIMOHHBIH armapar, IPOCBETICHUE ONITUKHY,
BOJIOKOHHAs ONTHKA, JU(PpaKIMOHHAS peIIETKA.

Hemoncmpayuu.
3aKOHBI OTPAXKEHHUS CBETA.
UccnenoBanue npeioMiaeHus CBETA.

HabmroneHue moimHoro BHyTpeHHET0 oTpakeHust. Mojiens CBEeTOBOA.



HccnenoBanue Xo/a CBETOBBIX MYYKOB Yepe3 IIOCKOAPAIIEIbHYIO IIJIACTUHY U IIPU3MY.
HccnenoBanue CBOMCTB U300payKEHHI B JIMH3AX.

Mopenu MEUKpOCKOIIa, TeIeCKOIa.

HaGmronenue nnrepdepeHImm ceera.

HabnroneHue 1BeTOB TOHKUX IUIEHOK.

Ha6monenue qudpakuum cBera.

N3yuenne quQpakinOHHON PEIIETKH.

Habntonenue nupakiiMOHHOTO CIIEKTpa.

HaGmonenue aucnepcuu cBera.

HaGntoneHue nonsipuzanuu cBeta.

[TprMeHeHHne NOIAPONIOB I U3YUEHUS] MEXaHUUECKUX HANpPSHKEHUI.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKkmuxKym.

W3mepenue mokasaress IpeIoMICHHUS CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PaCCTOSIHHS OT BEIIECTBA (HA MPUMEPE KUAKHUX JIUH3).
N3mepeHne poKyCHOro pacCTOSTHHSI pacCEUBAIOIINX JIMH3.

[Tomy4yenue n300pakeHHs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tomyyenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMUECKUX CUCTEM.

Habmtonenue nudpakiuu, nHTEpYEpeHIIny 1 MOISpU3alluy CBETa.



N3yuenue nonsipuzanuu cBeTa, OTPAXXKEHHOTO OT MOBEPXHOCTH AUAJIEKTPUKA.

N3ydenne naTepepeHIIny JTa3epHOTO H3ITYICHUS Ha ABYX MIEISIX.

HaGmonenue aucriepcum.

Hab6mronenue u uccnenoBanne nupakiimoOHHOTO CIIEKTpA.

N3Mepenne 1JiMHbBI CBETOBOM BOJIHBI.

[Tonyyenune crekTpa U3IIydeHHs] CBETOAMOIA TIPH MOMOIIH TUPPAKITMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI CIeMAJILHOM TEOPHH OTHOCHTEILHOCTH.

['paHuLIBI TPUMEHMMOCTH KJIIACCUYECKOW MEXaHUKH. [10CTyIaTsl crienuanbHOM TEOPUN OTHOCUTEIIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHO# uHTepBai. [IpeodbpazoBanus Jlopenna. Ycnosue npuduHHOCTH. OTHOCUTEIHHOCTH OHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHU
Y COKpAILICHUE JUTUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.

TexHrnueckue ycTpoicTBa U TEXHOJIOTMYECKHE MPOLIECCHI: CITYTHUKOBBIE TPUEMHHUKH, YCKOPUTEIH 3apsKEHHBIX YaCTHII.
Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Onpenenenre UMIyabca U SHEPTUN PENSATUBUCTCKUX YacTHIl (110 GpororpadusiM TPEKOB 3apsSKEHHBIX YACTHUI] B MArHUTHOM TOJIE).

Pa3nes 7. KBantoBasi pusuka.
Tema 1. KopnycKynapHno-601108601t 0yaausm.

PaBHOBecHOE TerioBOE M3MyueHue (M3IydeHre a0COMIOTHO Y€PHOTO Tena). 3aKkoH cMmenienus Buna. ['unoresa [lnanka o kBaHTax.
®oTOHBI. DHEPTHS U UMITYJILC (POTOHA.

®otordpdext. Onpitel A. I'. Cronerosa. 3akoHsl porodddexra. YpaBHenue DitHiuTeiHa as porodpdexra. «Kpacnas rpanuna» porodddexra.



JlaBiieHue cBeTa (B Y4aCTHOCTH, JIaBJICHHE CBETa Ha a0COJIFOTHO TOTJIOMIAOIIYIO M a0COIIOTHO OTpakaromlyro moBepxHocTh). Omnbitel 1. H. JIeGenena.

BonHoBbIe cBoiicTBa yactui. Bomubl ge bpoiins. JnuHa BomHb e Bpoiins u pazMepsl 00iacTé JTOKAIHM3AIMK ABMKYIICHCS dacTUIbl. KopryckynspHo-
BOJTHOBOM nyaynm3M. JIudpakiys 3JeKTPOHOB Ha KPUCTAIIaX.

Cnenuduka nzmepenuii B Mukpomupe. CooTHOIIEHUsT HeonpeaenénnocTei [ elizenoepra.

TexHuueckue ycTpoiiCTBa M TEXHOJOTMYECKHE IPOLECCH: CHEKTPOMETp, (OTO3IEMEHT, (OTONATUMK, TYHHEIBbHBI MHKpPOCKOI, CONHEeuHass Oarapes,
CBETOAMOL.

Hemoncmpayuu.

®dotordhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.

HccnenoBanue 3aBUCUMOCTH COTIPOTHUBIICHUS TTOTYIIPOBOHUKOB OT OCBEIIEHHOCTH.
CBeTOqUOI.

Connevnas 6arapes.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomasl, npaKkmuxkym.

Hccnenoanue goropesncropa.

N3mepenue nocrostaaol [1nanka Ha ocHoBe uccnenoanus porodddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 CBETOAMO]] OT HAMPSIKEHUS.

Tema 2. @u3zuxka amoma.

OMBITHI IO UCCIIEIOBAHUIO CTpOeHUs atoma. [ imtanerapuas moaens atoma Pesepdopaa.
[Toctynater bopa. U3nmydenue u noriomenre (GOTOHOB MpH MEPEX0/Ie aTOMa C OJHOTO YPOBHS SYHEPTUH HA JIPYTOM.

Bunel criektpoB. CIEKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.



CnioHTaHHOE U BBIHYKJEHHOE U3yueHue ceera. Jlazep.

TexHUYECKUE YCTPONUCTBA M TEXHOJIOTUYECKHUE MPOIIECCHI: CIIEKTPATbHBINA aHAIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.
Jemoncmpayuu.

Mopenb onbiTa Pesepdopra.

Ha6mronenne nuHeHYaThIX CIIEKTPOB.

Y CTpolcTBO M IEMCTBHE CUETUNKA MOHU3UPYIOIINUX YACTHII.

Ornpezenenne IMHBI BOJHBI JIA3EPHOTO U3JIYYSHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKmuxKym.

HabmtoneHune nuHeuaToro crekrpa.

HccnenoBanue criekTpa pa3pexeHHOro aTOMapHOTo BOJOPO/ia M U3MEpeHue noctosiHHoi Pundepra.
Tema 3. Quzuxka amomno20 a0pa u I1eMEeHMAaApPHbLIX YACMUY,.

Hyxnonnas moxens sinpa I etizenOepra—Banenko. 3apsia sapa. MaccoBoe uucio sapa. M30Tormsbl.
PagnoaktuBHOCTB. Anbda-pacnaa. DIEKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnan. ['amma-uznydeHue.

3aKkOH paJMOAaKTUBHOIO pacnaaa. PagnoakTuBHble M30TONBI B mpHupojae. CBONCTBA MOHM3HUPYIOLIETO M3IydeHUs. BnusHMe paJnoakTUBHOCTH Ha JKUBBIE
opranusmbl. EctecTBeHHbIN (hoH m3mydenus. Jo3nmerpusi.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cuHTe3 aaep. SAnepusie peakropbl. IIpobGiaeMbl ynpaBiseMoro TepMOSIIEPHOTO CHHTE3a. JKOJIOTHYECKUE aCTIeKThl Pa3BUTHUS
SIICPHOM HEPTETUKH.

Meroapl perucTpauy U UCCISTOBAHMS JIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHbIE B3aUMOAeCTBUS. baprnonsl, Me30HbI U JienToHbI. [IpeacraBnenue o CtangaptHoil Moaenu. KBapk-TritooHHast MOJENb apOHOB.



®dusuka 3a npenenamu CtannapTHoN Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.
EnuncTBO (DM3nYecKoit KapTHHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOTHYECKHE MPOIECCHl: TO3UMETp, Kamepa BuiibcoHa, sSAEpHBIN peakTop, TEPMOSICPHBIA peakTop, aToMHas Oomoa,
MarHUTHO-PE30HaHCHas ToMorpadus.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomoi, RPAKMUKYM.
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOTrpadusim).
HccnenoBanue paIuoakTUBHOTO (pOHA € MCTIOIB30BaHUEM JO3UMETPA.
N3yyenune nornomeHns 6eTa-4acTHIl ATIOMHHUEM.

Pa3zgen 8. JiieMeHTHI ACTPOHOMUHU U ACTPOPU3UKH.

Dranbl pa3BUTHS acCTPOHOMHH. [IpHKIIaTHOE W MHUPOBO33PEHYECKOE 3HAYCHHE acTPOHOMHUH. [IpMMEHMMOCThH 3aKOHOB (DM3WUKH I OOBSICHCHHS TPHUPOIBI
KOCMHYECKHUX OOBEKTOB.

Mertoabl acTpoHOMUYECKUX HccnenoBaHuil. COBpeMEHHbIE ONTHYECKUE TEIECKOIbI, PaJAHOTEIECKOIIbl, BHEATMOC(EPHAs aCTPOHOMHUSL.

Bup 3Bé3aH0ro Heba. Co3Besnus, sipkue 3BE3/bl, JIAHETHI, UX BUAUMOE JIBH)KEHUE.

Conneunas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk snepruu ComHIla v 3BE37.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. J{narpaMma «CHeKTpaJbHBIA KJIacC — CBETUMOCTbY. 3BE3/IbI IJIaBHOM MOCIIE10BATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB)» [UIsl 3BE3]] TIIaBHOM ITOCIIEOBATEILHOCTA. BHyTpeHHee cTpoeHue 3BE31. COBPEMEHHBIEC NIPEACTABICHUS O IPOUCX0XKACHUU U dBoionuu ConHia u

3BE3. DTaIbl )KU3HU 3BE3I.

Mueunsbiii [1yTe — Hama [Nanaktuka. [Tonoxxenune n npumxenue Connina B ['anaktuke. Tumbl ramakTuk. PaguoranakTuku u kBa3apbl. UEpHbIE IBIPHI B A1pax
raJaKkTHK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopust Bonbmioro B3psiBa. PenukToBoe n3nydeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.



Hepeménnsie mpo0iaeMbl aCTpPOHOMUH.
Yuenuueckue naonrooenus.

Habmronenus 38€31H0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHHUN ISl ONPEIeNICHHS OJI0KEHHUS HeOeCHBIX 00BEKTOB
Ha KOHKPETHYIO JAATy: OCHOBHBIE C03Be311s CEBEPHOTO MOIyNIapus U IPKUE 3BE3IBI.

Habntonenus B Teneckon JIyHbI, IUIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUH.
Pu3nyecKuil MPAKTHKYM.

CHOCO6BI HU3MCPCHUMA (bI/ISI/I‘IeCKI/IX BCJIIMYHNH C UCITIOJIb30BAHUEM aHAJIOT'OBBIX U I_[I/I(prBBIX HU3MCPUTCIIbHBIX HpI/I60pOB " KOMITBIOTCPHBIX AATYUKOBBIX CUCTCM.
AOGCOJIFOTHBIE U OTHOCHUTEIIbHBIE TTOTPEITHOCTH U3MEPEHUH (r3ndeckux BenurH. OleHKa TPaHUIl TOTPEITHOCTEH.

[TpoBeeHne KOCBEHHBIX U3MEPEHUN, HCCIEIOBAHNHN 3aBUCMOCTEN (PM3NYECKUX BEITMYMH, IPOBEPKA MPEI0KEHHBIX TUIIOTE3 (BBIOODP 13 padoT, ONMCAHHBIX
B TEMAaTUYECKUX pazfienax «Y4eHUYECKUH SKCIIEPUMEHT, JIaAOOPATOPHBIE PAOOTHI, MPAKTUKYM).

O6o0maree NnoBTOpPEeHHUE.

O06006111eHre U cucTeMaTU3alus coAepKaHus pa3aenoB Kypca «MexaHukay, «MomekynsapHas Gpu3uka u TepMOIMHAMUKAY, «DJIEKTPOAUHAMUKay, «Konebanus
U BOJIHBI», «OCHOBBI CIIEIIUANIBHON TEOPUH OTHOCUTENBHOCTHY, «KBaHTOBas pusuka», « IJ1€MEHTH aCTPOHOMUU U aCTPOPUIUKN».

Ponp pu3uku m acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COIMATIbHON M 3THYECKOW cdepax ACSITEIBPHOCTH YeJOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHH B COBPEMEHHON HayYHOH KapTHHE MUPA, 3HAYEHHUE ONMCATEIbHON, CHCTEMAaTU3UPYIOLIeH, 00BICHUTEIHHOM 1 POTHOCTUYECKOHN PYHKINH (PU3NIeCcKOit
TEOpHUH, poiib (pu3nueckoit Teopur B HOpMUPOBAHUH MPECTABICHUN O (PU3NUECKON KapTUHE MUpPa, MECTO (PU3NUECKON KapTUHBI MUPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEACTABICHUI O IPUPOJIE.

MexnpeamMeTrHblie CBA3H.

N3zyuenne kypca ¢pusznkn yriryonéHHOro ypoBHs B 11 Kimacce ocymiecTBisieTcs ¢ y4ETOM COAEPIKATENbHBIX MEKIIPEIMETHBIX CBsI3€H ¢ KypcaMi MaTeMaTHKH,
OMO0JIOTUHU, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie noHAMUSA, C6A3AHHbBIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA: SBIICHUE, HAYYHBIN (haKT, runore3a, (pu3ndeckasi BeIMYMHA, 3aKO0H,
Teopus, Hab0IeHNEe, SKCIIEPUMEHT, MOJIEIUPOBAaHUE, MOJIEIb, U3MEPEHHE, TIOTPEITHOCTH U3MEPEHHH, H3MEepPUTENbHbIE TPUOOPHI, LG pPOBas 1adopaTopusl.

Mamemamuka: pelnieHue CUCTEMbl ypaBHeHUH. TpuroHoMeTpuieckne (GpyHKIUH: CUHYC, KOCHHYC, TAaHT€HC, KOTAaHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO. BEKTOPBI M MX NMPOEKUMH HA OCH KOOPAUHAT, CIOXKEHHE BEKTOpOB. IIpousBonHbie 31eMeHTapHBIX (yHKuMHA. [IpusHaky mogo0ust TpeyroJbHUKOB,
ompeeeHue TUTOMAAN TUIOCKUX (Guryp u o0bEMa Tel.



Buonozusa: >nekTpuyeckue SIBICHUS B KUBOW NpHUpPOJE, KojeOaTenbHbIC IBHKEHHS B JKUBOM MPUPOJE, HKOJOTHUECKHUE PHUCKH IPH MPOU3BOJCTBE
ANEKTPOIHEPIHHU, HIEKTPOMATHUTHOE 3arpsi3HEHUE OKPY>KaIoLIel cpeibl, yIbTPa3ByKOBasi TMarHOCTUKA B MEAUIIMHE, ONITUYECKHUE SIBJICHUSI B )KUBOI MPUPOJIE.

Xumusa: cTpoeHHE aTOMOB U MOJIEKYJ, KpUCTAIMYECKasi CTPYKTypa TBEPABIX TeJl, MEXaHW3Mbl 00pa30BaHUs KPUCTAIIMUYECKON PEIIETKU, CIIEKTPaIbHbII
aHaJIM3.

TI'eozpaghusa: marauTHBIEC TIOMIOCA 3eMITH, 3aJI€)KH MAarHUTHBIX Py, GOTOCHEMKA 3€MHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonozua: npuMeHEHNE OCTOSIHHBIX MAarHUTOB, AJIEKTPOMArHuTOB, AJIEKTPOABUraTeNb SIKOOH, TeHepaTop NEPEMEHHOT0 TOKa, MHAYKIIMOHHAS 11€4Yb, TUHUU
AJIEKTpOIepeaay, HEKTPOABUraTeNb, pajap, paguonpuéMHUK, TEIEBU30D, aHTeHHA, Tenedon, CBU-neus, yabTpa3ByKoBast AUATHOCTHKA B TEXHUKE, TPOSKITMOHHBIN
anmnapart, BOJJOKOHHAs ONTHKA, COTHEYHas 0aTapesi, CIyTHUKOBbIE MPUEMHUKH, SiZIepHAsi JHEPreTUKa U SKOJIOTMYECKHUE aCIIeKThI €€ pa3BUTHSL.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOTPAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHWMAJIMYHOCTHDLIE
PE3VJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro npeamera «PuU3nKa» JOJKHBI OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOACTBOBATHCS
c(OPMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHUEHTALMN, IO3UTHBHBIX BHYTPEHHUX YOESKICHHUH, COOTBETCTBYIOIIHUX
TPAIULMOHHBIM LIEHHOCTSM POCCUMCKOI0 OOIIECTBA, pACIIMPEHUE KU3HEHHOTO ONbITa U OIbITAa JAEATEIbHOCTH B MPOLECCE PEeAlN3allii OCHOBHBIX HAlpaBiICHUN
BOCIIUTATEIbHOMN NEATEIIBHOCTH, B TOM YHCIIE B YaCTH:
rPa’KAAHCKOI0 BOCIIMTAHUSA:
c(OPMHPOBAHHOCTH TPAKIAHCKOM MO3UIIUH 00YUYaIOUIETrocss KaKk aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHICKOT0O O0IIECTBa;
NPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKUX T'YMAaHUCTUUYECKUX U JEMOKPATHUYECKUX LIEHHOCTEHH;
TOTOBHOCTb BECTH COBMECTHYIO AESTEIbHOCTh B MHTEPECAX IPAXKAaHCKOr0 OOIIECTBA, Y4aCTBOBATh B CAMOYIIPABIECHUH B 00pa30BaTEIbHONW OpraHu3aliiy;
YMEHHE B3aUMOJICHCTBOBATh C COL[MAIbHBIMU MHCTUTYTaMU B COOTBETCTBHH € MX (DYHKLUSMHU M Ha3HAYCHUEM;
TOTOBHOCTb K TyMaHUTapHO! U BOJIOHTEPCKOM EATENBHOCTH.

MNATPUHOTUYICCKOI0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUICKOMN TPaKIAaHCKON UACHTUYHOCTH, TATPUOTHU3MA,;
HEHHOCTHOC OTHOIICHHUC K IrOCYAapCTBCHHBIM CUMBOJIAM, JOCTHKCHUAM pOCCHfICKI/IX y‘léHBIX B O6HaCTI/I (1)I/ISI/IKI/I 1 TEXHHUKCE.

AYXOBHO-HPABCTBC€HHOI'0O BOCIIMTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;



CHOCOGHOCTB OLICHUBAThHb CI/ITyaLII/IIO n HpI/IHI/IMaTB OCO3HAHHBIC pemeHI/m, OpI/IeHTI/IpySICB Ha MOpaJIBHO-HpaBCTBGHHBIe HOpMI:I U IOCHHOCTH, B TOM 4YHCIIC B
JEeSITETbHOCTH YYEHOTO;
OCO3HAHHWE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMYMUBOTO OYAYIIETO.

3CTETHYECKOr0 BOCIUTAHMS:
ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIFOYAst SCTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HAYKeE.

TPYAOBOr0 BOCIIUTAHMS:

MHTEpEC K pa3iuuHbIM chepaMm NpodhecCHOHATbHOM AEITeIbHOCTH, B TOM YHUCIE CBSI3aHHBIM C (PU3UKON M TEXHHMKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oymy1iei npodeccun U peaaTu30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PU3UKHU HA MPOTSHKEHUN BCEH KU3HMU.

IKOJIOTNYECKOr0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPhI, 0OCO3HAHUE III00AIBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYIIIECTBICHHE ICHCTBHUI B OKPY>KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIEN YCTOMUMBOTO PAa3BUTHS YE€JIOBEUECTBA;

pacIIipeHue OnbITa ASSITeILHOCTH YKOJIOTHUECKOI HAMPABICHHOCTH HA OCHOBE UMEIOIIUXCSI 3HAHUMN 10 (PH3UKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs (PU3HUECKON HAYKU;

OCO3HAHWE IICHHOCTH HAyYHOH [eATEIHHOCTH, TOTOBHOCTH B TPOIECCe M3YUYCHHS] (DU3MKU OCYIIECTBISATH MPOCKTHYIO W HMCCIEAOBATEIBCKYIO NIEATEIHHOCTh
WHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIE 1elCTBHS

basoBble Jlornyeckue 1eMcTBUSA:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U AKTYaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

OTIpEICIIATH 1NN JAesITeIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3HUECKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH perieHus MpoOaeMbl C YIETOM aHaIM3a UMEIOIUXCSl MaTePUANIbHBIX M HEMAaTEPHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB LEJISIM, OLIEHUBATh PUCKHU MOCJIE/ICTBUI 1€ITEIbHOCTH;
KOOPJIMHHUPOBATH U BBIMIOJIHATH Pa0OTY B YCIOBUSIX PEalbHOTO, BUPTYaIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;



Pa3BUBATb KPCATUBHOC MBIIIIJICHUC ITPU PCUHICHUH KU3HCHHBIX npo6neM.
ba3oBblie HCCICA0BATCIbCKHUE HeﬁCTBHHI

BJIaJIETh HAyYHOU TEPMHUHOJIOTHEH, KIIIOYEBBIMH MOHATUAMU M METOJaMH (PU3NYECKON HAYKH;

BJIAJICTh HAaBBIKAMH y4eOHO-MCCIIEIOBATENbCKOM U MPOSKTHOW JEATENFHOCTH B 001acTH (DU3HKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY
METOOB PELICHHUs 3a7a4 PU3UIECKOT0 CONEpKaHMs, TPUMEHEHHUIO Pa3IMYHBIX METO0B IO3HAHUS;

BJIAJICTh BUIAMH JICSTEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €r0 HMHTEPIPETALNH, TPe0Opa30BaHNIO U IPUMEHEHHIO B Pa3IMYHBIX YYeOHBIX CHUTYalUsIX, B TOM
qHcIIe MPU CO3/1aHUM YU€OHBIX TPOSKTOB B 00JIaCTH (PU3HKH;

BBISBISITH NPUYMHHO-CJIEJICTBEHHBIC CBSI3M M aKTyaIM3MPOBaTh 3aJady, BBLABUTATh TUIOTE3y €€ PEHICHHUS, HAXOIUTh apryMEHTHI IS JI0Ka3aTeIbCTBA CBOUX
YTBEp)KJCHHM, 3a71aBaTh HapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh MOJyYCHHBIE B XOJI€ PELICHHS 3aaul Pe3yJIbTaThl, KPUTHUECKU OLEHUBATh UX JOCTOBEPHOCTD, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTEeIbHOM JEITEIFHOCTH, B TOM YHCIIE TIPH U3y4eHUH (PU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OMBIT;

YMETh IIEPEHOCUTH 3HAHUS 10 (PHU3KKE B MPAKTUIECKYIO 00IACTh KU3HEACATSILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HbIX MPEAMETHBIX 00acTei;

BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIC ITOIXO/IbI U PEIICHNS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIIUE aJIbTEePHATUBHBIC PELICHHUS.

Padorta ¢ undopmanmeii:

BJaJIeTh HaBBIKAMHU MOJydYeHHS HHPOpPMaluu (U3NYECKOrO COJEp)KaHWS M3 HCTOYHHUKOB pa3HBIX THUIIOB, CAMOCTOSITENILHO OCYHIECTBISATH IOMCK, aHAIU3,
CHCTeMaTH3alUIO ¥ MHTEPIIPETalNio HH(YOpMAUK pa3IudHbIX BUIOB U (OPM IPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

UCTIONIB30BAaTh CPEACTBA MH()OPMAMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJIOTMH B PEIICHHH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPraHM3AIlMOHHBIX 3a1ad C
coOnoieHneM TpeOOBaHUIM SPrOHOMHUKHM, TEXHHKH O€30MacHOCTH, TUTHEHBI, PEeCypcoCcOEpEeKeHUs, MPABOBBIX W ITHUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0e30IacHOCTH;

CO3J1aBaTh TEKCTHI (PU3MUYECKOTO COJEPKAHUS B PA3IMYHBIX (hopMaTax ¢ yu€ToM HazHAUYEHUS MH(POPMAIIUH U LIEIEBOI ayIUTOPHH, BEIOUpas ONTUMAIBbHYIO (popMy
NPEACTaBICHNS M BU3YaTH3aLNH.

KoMMyHnKaTHBHbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBHS:

OCYIIECTBISTH OOIICHHE HA ypoKaX (DU3UKU U BO BHEYPOUHOU EATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBa KOMaHAHON ¥ MHIMBUYaIbHOU pabOTHI;

BBIOMpATh TEMATHUKY ¥ METOBI COBMECTHBIX JEHCTBHH ¢ yUETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEH KaXKOTO WICHA KOJUIEKTHUBA;



IIPUHUMATH LIEJIM COBMECTHOM ACATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH NEUCTBUSA 10 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JCHCTBUN, PACIPEIEIATh POIU
C y4éTOM MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KAXKJIOTO YYACTHUKA KOMaH bl B OOIIMI pPe3yNbTaT M0 pa3padoTaHHBIM KPUTEPHUSIM;

IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJEH C ITIO3ULIUN HOBU3HBI, ODUTHMHAIIBHOCTH, IPAKTUYECKOM 3HAUNMOCTH;

OCYIIECTBISATH MO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3IMUHBIX CUTYaLUsAX, IPOSIBIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISTh TO3HABATEIBHYIO IEATEILHOCTh B 00JIaCTH (PU3UKU M aCTPOHOMHMH, BBISBIIATH MPOOJIEMBbI, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIIEHUs PacYETHBIX M KAUECTBEHHBIX 3a]ay, IUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ y4ETOM HMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CHUTYAaI[UsIM;

pacuMpsATh paMK1 Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MIPOSIBIICHUIO SPYAUIIMH B 00J1aCTH (PU3UKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KYIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/IEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YNIBTATOB LEIISAM;

BJIaJIeTh HaBbIKaMM [T03HABATEIBHOM peduieKCcuu KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN M MBICIUTEIbHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHU;
MCIIOJIb30BaTh MPUEMBI peIIeKCUN ISl OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IPUHUMATh ce0sl, HOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mnpomecce noctukeHus JIUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrpaMMbl MO (U3MKE Al YpOBHS CpelHero oOIiiero o0pa3oBaHUS Yy OO0yYarommxcs
COBEPILICHCTBYETCS AYMOIMOHAIBHBIM HHTEIUIEKT, MPEANOIAraloniii ¢(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE, BUJCTh HANPABJICHUS PAa3BUTUSI COOCTBEHHON 3MOLIMOHAIBLHON cephl,
OBITH YBEPEHHBIM B ceOe;

CaMOPCryJIMpOBaHNd, BKIIIOYAOIICTO CAMOKOHTPOJIb, YMCHUC IPUHUMATL OTBETCTBCHHOCTDL 3a cBOE IIOBCACHUC, CHOCO6HOCTB aaanTUupoBaTbCA K SMOIIMOHAJIbHBIM
W3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;,



BHyTpGHHGfI MOTHUBAIIUH, BKHIOanOHICﬁ CTPCMIJICHHUC K OOCTHIKCHHUIO LCIIM KU YCIICXY, ONTUMHU3M, WHUIUATUBHOCTb, YMCHUC ﬂeﬁCTBOBaTB, HUCXO0Od N3 CBOUX
BO3MOKHOCTEH;

OMIIATHUH, BKHIOanOHICﬁ CHOCO6HOCTB MOHUMAaThb SMOITUOHAJIIBHOC COCTOAHUC APYTHUX, YIUTBIBATH €TI0 IPU OCYIICCTBIICHUA O6H.I€HI/I$I, CHOCO6HOCTB K COUYBCTBUIO
1 COTIEPEKUBAHUIO;

COIIMAaJIbHBIX HAaBBIKOB, BKIIFOUAIOIIIUX CHOCO6HOCTB BBICTpanBaTh OTHOLICHUSA C APYT'UMU JIFOJAbMU, 33.6OTI/ITBC}I, IMMPOSBJIATE UHTCPCC U PA3pPCIIATh KOHq)JII/IKTBI.

INPEAMETHBIE PE3VIJIBTATHI
K koniy o6yuenus B 10 knacce npeIMeTHbIE Pe3yIbTaThl HA YIIYOJIEHHOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00YUaIOMIUXCSl YMEHUM:

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOIOTUYECKOM, IKOJIOTHUECKOM, COLMaTbHON U ATHUECKOH cdepax AesTeNbHOCTH YeI0BeKa, POJb U MECTO (PU3UKU
B COBPEMEHHOI HAay4HOH KapTHHE MUPA, 3HAYCHHUE OMHCATEILHON, CUCTEMAaTU3UPYIOIIEH, OOBSICHUTEIILHOM M MPOTHOCTHYECKOW (QYHKIUH (PU3NIECKON TEOpHH —
MEXaHHUKH, MOJIEKYISIPHON (DU3UKHU U TEPMOJUHAMUKH, POJIb (PU3HUECKOl Teopur B HOPMUPOBAHHUH MIPEAICTABICHHHN 0 GU3NYECKON KapTUHE MUPA;

pa3nuyaTth yCIOBHs MPUMEHHUMOCTH MOJieNiel (PM3UUYECKUX TeJ U TIPOIECCOB (SBJICHU ): MHEPIHUAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE TENO, MaTepHATIbHAS
TOYKa, PABHOYCKOPEHHOE JIBYKEHHE, CBOOOTHOE MaJIcHUE, a0COIIOTHO yIpyTas aegopMaiiusi, abCOTIOTHO YIIPYroe U aOCOIOTHO HEYNPYTOe CTOJIKHOBEHHS, MOJICITH
rasa, KMJIKOCTH U TBEPAOTO (KPUCTALUTUIECKOT0) Tela, WeadbHbIN ra3, TOUSYHBIH 3apsi], 0HOPOTHOE IEKTPUIECKOE MOJIE;

pasznuuaTh yCcJIOBUS (TPaHUIlbI, 00JIaCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, IIOHUMATh BCEOOIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYCHHOCTH
WCII0JIb30BaHUSI YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATh MEXAHWYECKUE IMPOLIECCHl U SBIEHUS, UCIOJIb3Ysl OCHOBHBIC MOJOXKEHHUS M 3aKOHBI MEXAHUKU (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IBUKECHUSI, (POpPMYITbl KMHEMAaTUKA PaBHOYCKOPEHHOTO JBIDKEHHs, MpeoOpa3zoBaHusi ['ammies Ui CKOPOCTH U TIEpEMEIICHHs, 3aKOHbI HbIOTOHA, TPHUHIUI
OTHOCUTENbHOCTH ['anmuiies, 3aKOH BCEMHPHOTO TATOTEHHUS, 3aKOHBI COXPAHEHUS UMIYJIbCa U MEXAHMYECKOH SHEpruu, CBA3b pabOThl CHJIbI C W3MEHEHHEM
MEXaHUYECKON SHEPTUH, YCIOBUS PaBHOBECHUSI TBEPOTO TEJA), TPU 3TOM HUCIIOIb30BATh MATEMATUYECKOE BBIPAXKEHHUE 3aKOHOB, YKA3bIBATh YCIOBUSI IPUMEHUMOCTH
¢bu3nuecKkrux 3aKOHOB: Ipeobpa3zoBaHuil [anuies, BTOporo u Tperbero 3akoHOB HbIOTOHA, 3aKOHOB COXPAaHEHHUS MUMIYJIbCa U MEXaHWYECKOW IHEpPruH, 3aKOHa
BCEMHPHOIO TATOTCHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MTPOLIECCHI U SBJICHMUS, UCTIOIb3Ysl 0CHOBHBIE nonoxenust MKT u 3akoHbl MOeKyIsipHON GU3UKH U TEPMOAUHAMUKH (CBSI3b
JIaBJICHUS UICATIbHOTO T'a3a CO CPEAHEN KUHETUUECKON DHEPTUEN TEIIOBOIO IBMKEHUSI M KOHLIEHTPALIMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN
KMHETUYECKOM 3Hepruel TEIUIOBOTO JABHMXKEHHUS €ro YacTHIl, CBA3b JABJICHUS WJCAIBHOTO Ta3a C KOHIIGHTpalled MOJIEKYJd M ero TemIepaTypoil, ypaBHEHUE
MenneneeBa—Knaneiipona, nepBblid 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHUS SHEPrUU B TEIUIOBBIX MpOIEccax), MPU ATOM HCIOJIb30BaTh MaTEMaTUYECKOE
BBIpaKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBHs MPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Kiamneiipona;

aHAIIM3UPOBATH U OOBSICHITH AIEKTPUUECKHUE SIBIICHUS, HCIIOJIb3Yys OCHOBHBIC TIOJIOKEHUS M 3aKOHBI AJICKTPOAMHAMHUKY (3aKOH COXPaHEHUs SJIEKTPHUYECKOTO 3apsi/ia,
3akoH KynoHa, MOTeHIIMaTbHOCTD 3JIEKTPOCTATHUECKOTO MOJISA, TPUHIIMUII CYIEPIIO3ULINHU AIEKTPUUECKUX MOJIEH, PU ATOM YKa3bIBask yCIOBUS IPUMEHUMOCTH 3aKOHA
Kynona, a Takxe mpakTUYECKH Ba)KHbIE COOTHOILIEHHUS: 3aKOHBI OMa JIJIsl y4acTKa IeNu U ISl 3aMKHYTOM 3JIEKTpUYecKoM 1emnu, 3akoH Jxoyns—JIenna, npasuia
Kupxroda, 3akonsr @apanes 11s1 37IE€KTPOIH3a);

OIMHCHIBATH (PHU3UUECKHE TPOIECCHI U SBICHUS, UCIIONIb3Ysl BEIMYMHBL: TIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYILC Tela U CHCTEMBI TEJI, CHJIa, MOMEHT CHIIBI,
JaBJICHHUE, MOTEHLIMAJIbHAs DHEpPrusi, KWHETUYECKas SHEpTus, MeXaHWdecKas >Heprus, padboTa CHIIbI, [IEHTPOCTPEMHUTENbHOE YCKOpPEHHE, Cuja TSKECTH, CHIIa
YIOPYTOCTH, CHJIa TPEHHUS, MOLTHOCTb, SHEPTHS B3aMMOJCHCTBHS Tena ¢ 3eMiIE BOMHM3U €€ MOBEPXHOCTH, SHEPTHUs YIPYroi AeGopMariyl MpyKUHbI, KOJIUYECTBO
TEIUIOThI, a0COJIOTHAs TeMIileparypa Tena, paboTa B TEepMOJUWHAMHUKE, BHYTPEHHSISI SHEPTUs HICalbHOTO OJHOATOMHOIO Tra3a, paboTa wujeanbHOro rasa,
OTHOCUTENbHAS BIAXKHOCTH Bo3yxa, KIIJ[ naeanbHOro TEmioBOro JBUTaTesl; 3JIEKTPUUECKOE M0JIe, HAMPSHKEHHOCTD JIEKTPUUECKOTO MOJIs, HANPSHKEHHOCTD OIS



TOYEYHOTO 3apsijia WU 3apsDKEHHOTO MIapa B BaKyyMe U B IUAJICKTPHUKE, MOTSHIIHAI 3JIEKTPOCTATHIECKOTO TOJIS, PAa3HOCTh MOTEHITUAIIOB, SJIEKTPOIBIKYIIAs CHJIa,
CuJIa TOKa, HapsDKEHHUE, MOIITHOCTh TOKA, SJIEKTpUUYECKast EMKOCTh IJIOCKOTO KOHASHCATOPa, COMMPOTHRIICHUE YYaCcTKa IETH ¢ TTOCJIeIOBATEIFHBIM U TapaJIIETbHBIM
COEIMHEHUEM PE3UCTOPOB, IHEPTHUS FIEKTPUUECKOTO MOJISI KOH/IEHCATOPA;

OOBSACHITH OCOOCHHOCTH TNPOTEKaHHWS (DU3NYECKUX SIBJICHUI: MEXaHWUYECKOE JBMDKCHHE, TEIUIOBOC JBM)KCHHE 4YaCTHI[ BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOE JBHkeHHE, TU(Py3Hs, UCTIApCHHUEe, KUTICHUE U KOHICHCAIHs, TJIaBJICHUE ¥ KPUCTAILTU3aIlMsl, HAPABICHHOCTh TEIUIONEPeIadyn, ICKTPU3ALUs Tell,
AKBUIIOTCHITMAIBHOCTH MMOBEPXHOCTH 3aPSHKEHHOTO MMPOBOTHHUKA;

MIPOBOANTH UCCIIECIOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BETMYMHBI OT APYTOH ¢ UCTIOIB30BAHUEM MPSIMBIX U3MEPEHUH, PU ITOM KOHCTPYHPOBAThH YCTAHOBKY,
(bUKCUPOBaTh PE3YJIbTATHI MOJIYYCHHOW 3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BUJIC TPAPUKOB C YUETOM aOCOTIOTHBIX OTPENIHOCTEH U3MEPEHUH, AeNIaTh BBIBOIBI
0 pe3yNibTaTaM HCCIEIOBAHMUS,

MMPOBOJIUTh KOCBEHHBIC M3MEpPEHUsT (PU3NYCCKUX BEIMYHMH, NP STOM BBIOMpATh ONTHUMAIBHBIA METOJ H3MEPEHHUs, OICHUBATh a0COJIIOTHBIE U OTHOCHTEIIbHBIC
MOTPEIIHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEpPEHUI;

MTPOBOJIUTH OTBITHI TIO TIPOBEPKE MPEITI0KECHHOM THITOTE3bI: TUIAHUPOBATH YKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBATH TOJyYCHHBIC
PE3YNbTATHI U JENaTh BBIBOJ O CTaTyCE MPEUI0KEHHON THITOTE3HI,

coOmro1aTh mpaBwiia 0€30MacHOr0 TpyAa MPH MPOBEICHUHM HCCIICIOBAaHMM B paMKaxX Y4eOHOTO IKCIIEPUMEHTA, MPAKTHKyMmMa W Y4eOHO-HCCIIeNOBATEIbCKOU M
MIPOEKTHOM IEATETHHOCTH C HCIIOIB30BAHHEM U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOTO 000Dy IOBAHHS;

pemarh pacy€THBIC 3a7a4Ml C SIBHO 33/JIaHHOW M HESBHO 3aJlaHHON (PU3WYECKOW MOJIEbI0: Ha OCHOBAaHWU aHAIM3a YCJIOBHS OOOCHOBBIBATH BHIOOP (pu3HMuecKoi
MOJIETI, OTBEYAIONICH TpPeOOBaHMSM 3a7add, MPUMEHITh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3WYECKUX TEOPHA NPU HCHOJI30BAHUU
MaTeMaTUYeCKMUX METOJOB PEIICHUS 3a/iay, MPOBOJWTH PAacUYEThl HA OCHOBAaHWUW MMEIONIUXCS JTAaHHBIX, aHAIM3WPOBATh PE3YyJIbTaThl U KOPPEKTHPOBATH METOJIBI
pelIeHus ¢ y4ETOM MOyYEeHHBIX PE3yIbTaTOB;

peraTh KaueCTBEHHBIC 3a7auM, TPEOyrONIue MPUMEHEHUs 3HAHWW W3 Pa3HBIX Pa3JeioB Kypca (U3WKH, a TaKKe MHTErpallud 3HAHUW W3 JPYTHUX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA: BRICTPANBATh JIOTUYECKYIO IIETIOYKY PACCYXKACHHI ¢ OTIOPOH Ha M3y4eHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PH3UYECKUE SBIICHUS;
HCIIOIh30BaTh TEOPETUYECKHUE 3HAHUS JJIs1 OOBSICHEHHs] OCHOBHBIX TIPUHITUIIOB PAOOTHl H3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTHICCKUX
MIPOLIECCOB;

MIPUBOIUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHI;

aHAIM3UPOBATh U OICHWBATh TOCIEJICTBUS OBITOBOM W TMPOW3BOJCTBEHHOW [EATEILHOCTH YEIIOBEKA, CBA3aHHOW C (DU3WYECKUMH TPOIECCAMU, C TTO3HUIHI
IKOJIOTHYECKOH 0€30MacHOCTH, IPECTABICHUN O PAIMOHATFHOM IPUPOIOTIOIH30BAHIH, @ TAKXKE PA3yMHOM HUCIIOJIb30BAHUH JOCTHKCHUN HAYKU M TEXHOJIOTHIA ISt
TATbHEHIIIETO Pa3BUTHS YETIOBEUYECKOTO OOIIECTBA;

MPUMEHSITh Pa3IUYHbIE CIIOCO0BI pabOThI ¢ MH(pOpMAaIel (U3MUECKOTO COACPKAHUS C UCIIOIb30BAHHEM COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTUH, IIPU ITOM
HCIIOIb30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJOTHHU I TOMCKA, MEpepadOTKH M TPEIbSBICHUS YYeOHOH M HAYYHO-TIONMYJISIpHOW WH(MOpMaIuHy,
CTPYKTYpUPOBAHUS M HMHTEpIpeTanud HH(DOpMAINUU, MONYYCHHON W3 Pa3NUYHBIX HCTOYHHKOB, KPUTHUYECKH aHAJIU3UPOBATH IMONTYYaeMyl0 HH()OpPMAINIO U
OIICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M HA OCHOBE aHaJIM3a HCTOYHUKA HH(POPMAIINH;

MPOSIBIISATh OPTAaHM3AIMOHHBIE W TIO3HABATEIbHBIC YMEHHSI CAMOCTOSTEIHHOTO MPUOOPETEHUs HOBBIX 3HAHHWM B MPOIIECCE BBIMOIHEHUS MPOEKTHBIX M Y4eOHO-
HCCIIeI0BATENbCKUX padorT;

paboTaTh B TpyIIe ¢ UCIIOTHECHUEM Pa3IMYHBIX COLUATBHBIX POJICH, TUIAHUPOBATh Pa0OTy TPV, PAIIMOHATBHO PACTIPEIENIATh ACITeILHOCTh B HECTAHIAPTHBIX
CUTYaIMX, aJICKBATHO OIIEHUBATh BKJIAJ Ka)KJOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PacCMAaTPUBAEMOM MPOOIEMBI;

MPOSIBIISATh MOTUBALIMIO K OyayIiel mpodeccnoHaIbHOM NeATeThHOCTH 10 CIEIHATBHOCTIM (PH3UKO-TEXHUYIECKOT0 TPO(UIIS.



K koniy o0yuenus B 11 knacce npeIMeTHbIE PE3yIbTaThl HA YIIYOJIEHHOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00YUaIOMIUXCSl YMEHUM:

MOHUMATh POJIb (PU3UKH B SIKOHOMHUYECKOH, TEXHOJIOTMYECKON, COLIMANBHON M 3TUYECKOH cepax NesiTeIbHOCTH YeIOBEKa, POJib U MECTO (PM3UKU B COBPEMEHHON
Hay4YHOU KapTHHE MHpPA, POJIb ACTPOHOMHMH B MPAKTUYECKOHN IESATEIBHOCTU YEJIOBEKA U JalbHEHIIEM HAayYHO-TEXHMYECKOM Pa3BUTHUH, 3HAYEHUE ONMCATEIbHOM,
CHCTEMaTU3HPYIOLIEH, OOBSICHUTENBHOM M MPOTHOCTHYECKOW (YHKIMHA (U3NYECKON TEOpUH — 3JIEKTPOJMHAMUKH, CIELUAIBHOM TEOPHH OTHOCHUTEIBHOCTH,
KBAaHTOBOU (hM3HUKHU, poJib (Pu3nUecKor Teopur B (HOPMUPOBAHUH IIPEICTABICHUH O (PU3NUECKON KapTUHE MUPA, MECTO (DU3NYECKON KApTUHBI MUpa B OOIIIEM psTy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IIPEACTABIEHUIN O IPUPOJIE;

pa3nuyath YCIOBUS MPUMEHUMOCTH Mojeneld (U3MYecKUX TeJl U IPOLECCOB (SBJIIEHUN): OJHOPOAHOE JIIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE TIOJS,
rapMOHHYECKHE KOJIeOaH!s, MATEMAaTHUECKUN MAsITHUK, UCATbHBIN MPYKHHHBIA MasSTHUK, TAPMOHUYECKUE BOJHBI, HICATBHBIN KOJIeOaTeNbHBIN KOHTYpP, TOHKAs
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIipa U KBAHTOBOW MOJIEJIH CBETA;

pa3nuyath yciaoBus (TpaHULbI, 001aCTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOIIMN XapakTep (yHAaMEHTATbHBIX 3aKOHOB M OTPaHUYCHHOCTD
WCIIOJIb30BAaHUSI YaCTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIC MPOLIECCH M ABJICHUS, HCIIOJIB3Ys] OCHOBHBIC TIOJIOXKEHUS U 3aKOHBI ANEKTPOAMHAMUKU M CHEIMAIbHON TEOpUH
OTHOCHUTEIILHOCTH (3aKOH COXPaHEHHUsI MJIEKTPUIECKOTO 3apsiia, criia Amrepa, cuia JlopeHiia, 3aKoH 3JIeKTpOMarHUTHOW MHAYKIWH, mpaBuiio Jlenna, cBsi3p D/[C
CaMOUHIYKIMH B 3JIEMEHTE IEKTPUUECKOM LIETIN CO CKOPOCTHIO N3MEHEHHUS CUIIBI TOKA, TOCTYJIAThI CIIELUAIbHOW TEOPUU OTHOCUTEIBHOCTU DUHIITEHHA);
AHATM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SIBJICHUS, UCTIOIB3Ys IMOJ0KECHUsI KBAaHTOBOM (u3KKH (ypaBHeHHE DWHINTEHHA 11 GoTtodrddexTa, mepBoIid 1
BTOpO# noctynatsl bopa, mpuHIMI COOTHOIIEHUS HeonpeaenéHHocTei [ eif3enOepra, 3aKOHbI COXpaHEHUS 3aps0BOTO M MacCOBOT'O YUCEI U SHEPTUU B SIIEPHBIX
peaxnusx, 3aKOH paJiM0aKTUBHOTO pacnaja);

OIMCHIBATh (PU3MUECKUE MPOLECCHI U SIBJICHUS, UCTONb3Ysl BEIMYUHBI: HANPSIKEHHOCTD 3JIEKTPUYECKOTO OIS, MOTEHIUAN 3JIEKTPOCTaTUIECKOTO MO, Pa3HOCTh
MTOTEHIMAJIOB, 3JEKTPOABIXKYIIAs CHIIA, MHAYKIMS MarHUTHOTO T0JIs1, MArHUTHBIN OTOK, CUJ1a AMIIepa, MHIYKTUBHOCTb, SJIEKTPOIBHIKYIIIASI CUJIAa CAMOMHYKIUH,
SHEPrys MarHUTHOTO TOJISl TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJHAS SHEPTHS, SHEPTHs TIOKOSI CBOOOTHON YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsij sApa, SHEPTUS CBSI3HU AJ1pa;

OOBSICHATE OCOOEHHOCTH TMPOTEKAHUS (PU3MUECKUX SIBJICHUN: JIEKTPOMArHUTHAs WHAYKIUS, CAMOMHAYKLUS, PE30HAHC, MHTepdepeHuns BOJH, TU(paKuus,
TUCTIepCHsl, TIOJTHOE BHYTPEHHEE oTpaxeHue, poroanekrpuueckuii apdext (pororddexr), anpda- u Oera-pacnansl saep, raMMa-u3IydeHue saep, Gu3nIecKue
MPUHIUIIBI CIIEKTPAJILHOTO aHaJN3a 1 padoThI Ja3epa;

ONpEIENATh HAIIPaBICHUE UHAYKIIMM MarHUTHOTO I1OJISl IPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paXKEHHE, CO3/]aBAEMOE TUIOCKUM 3€pKaJIoM, TOHKOM JIMH30H, U paCCUUTHIBATh €0 XapaKTEPUCTHUKH;

MIPUMEHSTH OCHOBOIIOIAraIOUIe aCTPOHOMUYECKUE TTOHSTHSI, TEOPUU U 3aKOHBI JUISl aHAJIM3a U OOBSICHEHUS (PU3NYECKUX MPOLIECCOB, MPOUCXOASIINX B 3BE3aX, B
3BE3HBIX CHCTEMaX, B MEKTaTaKTHICCKON cpelie; IBUKCHHSI HEOSCHBIX TETl, SBOIOIUY 3BE3N U BeeneHHoil;

MIPOBOAUTH MCCIIEOBAHNUE 3aBUCUMOCTEN (PU3NYECKUX BEJIIMYUH C MCIOJIb30BAHUEM MPSMBIX MU3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BETUYMH B BHJIE TPa(UKOB C YUETOM a0CONIOTHBIX MTOTPELUTHOCTEH H3MEPEHHIA, IeNIaTh BEIBOBI IO pe3yJbTaTaM
HCCIIEA0BAHUS;

MPOBOJIUTH KOCBEHHBIC M3MEPEHUs (PU3NYECKUX BEIMYWH, MPU 3TOM BBHIOMpATh ONTHMAIBHBIA METOJ M3MEPEHUs, OLCHUBATh aOCOJIOTHBIC U OTHOCHUTEIIbHBIC
MTOIPEUIHOCTH NPSIMBIX U KOCBEHHBIX H3MEPEHU;

MIPOBOJIUTH OIBITHI 10 MIPOBEPKE MPEI0KEHHON THIIOTE3bI: MNIAHUPOBATH SKCIEPUMEHT, COOMPATH SIKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHATM3UPOBATh MOJTYYEHHBIC
pe3yabTaThl U J€NaTh BBIBOJ O CTATYCE MPENIOKEHHOM TUITOTE3BI;

OIHCHIBATh METOBI IIOJYUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHU;

co0mofaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEACHUM HCCIEAOBAHUN B paMKax y4yeOHOro 3KCIepUMEHTa, MPAaKTHUKyMa M y4eOHO-MCCIIeNOBaTeNbCKONH U
MIPOEKTHOM JIEATEILHOCTH C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00OpaTOpHOro 000pyIOBAHUS;



pemaTh pacu€THBIE 33Ja4Ydl C SIBHO 33JaHHOM M HESBHO 33/JaHHOW (DPM3MYECKON MOJENbI0: Ha OCHOBAHMU aHAJIM3a YCJOBHUS BHIOMpATh (prU3MUYECKHEe MOMEIH,
OTBEYAOIINE TPEOOBAHMIM 3a/1au, MPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAThl (PU3NYECKUX TEOPHA MPH HCIOJIb30BAHUN MAaTEMAaTHUECKHUX
MCTOHOB PCIICHUA 3aaa4, IPOBOAUTH paC‘IéTBI Ha OCHOBAaHHUU HUMCIOMIUXCA NAHHBIX, aHAJIU3UPOBATL PC3YJIbTAThI U KOPPCKTUPOBATHL MCTOAbI PCIICHUS C y‘IéTOM
MOJTYYEHHBIX PE3YJIHTATOB;

pemaTh KauecTBEHHbIE 3a/lauM, TpeOyIoulre MpUMEHEHHs 3HAHUK W3 pasHbIX pas3fesioB Kypca (DU3HMKH, a TakKe WHTETpallid 3HAHWHA W3 JPYTUX NPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA: BBICTPAUBATh JIOTHUECKYIO IIETIOYKY PACCYKICHUN ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,
HCIOJIb30BATh TCOPCTUYCCKUC 3HAHUA IJIA OG’bHCHeHI/IH OCHOBHBIX ITPUHIIUIIOB pa6OTBI HU3MCPUTCIIBHBIX HpI/IGOpOB, TEXHHUUYCCKHUX yCTpOﬁCTB N TCXHOJIOTUYCCKUX
MPOIIECCOB;

MPUBOAUTH MIPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
W TEXHOJIOTHIA;

aHAJIM3UPOBATh M OILICHWBATH IOCIEJCTBUS OBITOBOW W IMPOU3BOJCTBEHHOW NEATEIHHOCTH YENIOBEKAa, CBS3aHHON C (U3MUYECKUMHU MPOLECCaMU, C TMO3HUIUN
IKOJIOTHYECKON 0€30MacHOCTH, MPEICTABIICHNN O PallMOHATILHOM MPHUPOIONOJIB30BAHNH, a TAK)KE Pa3yMHOM MCIIOJIb30BAaHUH JIOCTHKEHUN HAYKH U TEXHOJIOTHH TSt
JAbHEUIIIETO Pa3BUTHS YEJIOBEYECKOTO OOIIECTRA;

MPUMEHATH Pa3JIMYHbIC CIIOCOOBI paObOTHI ¢ MHGOPMAIHEH (HU3UIECKOTO CONEePKaHUs C UCITOIH30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH, TIPH 3TOM
UCIOJIb30BAaTh COBPEMEHHBIE WH(GOpPMAIMOHHBIE TEXHOJOTHM MJISi IOHMCKA, NMepepaboTKH W MpexbsABICHUS Y4eOHOH W HaydyHO-NOMYJSIpHON WH(popMmanuy,
CTPYKTYPUPOBAHHUSI M HWHTEpHIpeTannu WHGOPMAIMH, MOJYYCHHOW W3 Pa3IMYHBIX HWCTOYHMKOB, KPUTHUUYECKH aHAJIU3UPOBATH IMOJydaeMylo HHGOPMAIUI0 |
OILICHUBATH €€ JJOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCSI 3HAHH, TaK U HA OCHOBE aHAIM3a HCTOYHHKA HH(OpPMAIIHH;

MPOSIBJISITh OPTaHU3AIMOHHBIE M TI03HABATEIbHBIE YMEHHSI CAMOCTOSTEILHOTO MPHUOOPETEHUST HOBBIX 3HAHWH B MPOIIECCE BBITIOJHEHHS MPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B TPYMIE C UCTIOJHEHUEM PA3IMYHBIX COIMUATBHBIX POJICH, TUTAHUPOBATh PabOTy TPYIMIBI, PAIIMOHATEHO PACIPEACIIATh ACATEIHPHOCTh B HECTAHIAPTHBIX
CUTYyallUsX, aJIeKBaTHO OL[CHUBAThH BKJIA/l KQXJIOT0 U3 YYACTHUKOB IPYIIIBI B PEIICHNUE pACCMAaTPUBAEMOM MTPOOIEMBI;

MIPOSIBJISITE MOTHBAIIMIO K Oy yIiel mpoecCuOHaNbHOM EATeTLHOCTH 10 CIICIHAIBHOCTAM (PH3UKO-TEXHUYECKOTO TTPO(HIIA.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HanmenoBanue pa3zienoB v TeM NpOrpaMMbl
/1 Bcero

Pasnea 1. HAYUHBIA METO/ IIO3HAHUS IIPUPOIbI

KonnuecTtBO yacoB

KonTposibHbie
paboThI

1.1  HayuHBbIil MeTOA NTO3HAHUS IPUPOJIBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10
2.2  Jlunamuka 10
2.3 Craruka TBEpAOIO TeNA 5
2.4 3akoHBI COXpAaHEHUS B MEXaHUKE 10
Hroro no pazneny 35
Pasznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1  OcHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUU 15
3.2 Tepmoaunamuka.TemnnoBbie MallIuHbI 20
3.3 Arperarsbie cocTosiHUS BemlecTBa. Pa3oBbie 14
MEePEexX0/Ibl
Uroro no pazgeny 49
Paznen 4. 3JIEKTPOJAUHAMUKA
4.1 DnekTpuyeckoe mojie 24
4.2  IloCTOSITHHBIN 3IEKTPUUECKUNA TOK 24
4.3  Toku B pa3nM4HBIX cpeaax 6
Uroro no pazgeny 54
Paznen 5. PU3HUYECKHUN MPAKTUKYM
5.1 ®usznyecKkuil NpakKTUKyM 16
Uroro no pazgeny 16
PesepBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 170
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paboThI
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Paznen 1. JIEKTPOJIUHAMMUKA
1.1 MarautHoe 110I1€e

1.2 DnexkTpoMarHUTHAs UHAYKIUA

Hroro no pasaeny
Pa3znen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHuueckue KoJeOanus

2.2 DIeKTpOMarHUTHBIE KOJIeOaHUs
2.3 MexaHn4ecKHUE U AIEKTPOMAarHuTHbIE BOJIHbI
2.4 Onruka

Hroro no pasaeny

Paznea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuosst CTO

Uroro no pazgeny
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmycKyJsapHO-BOJHOBOU ayaanu3m

4.2 @wusuka atoMa
4.3 ®wusuka aTOMHOTO S/Ipa U SJIEMEHTapPHBIX YaCTHI]

Hroro no pasaeny
Paznen 5. 3JIEMEHTBI ACTPOHOMMUWHU U ACTPOPU3UKHU
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No HanmMeHnoBanue pa3iesioB U TEM IPOrPaMMbI KonnyecTBo 4acoB DOnexkTpoHHbIC (U(PPOBLIE)
n/m Bcero Kontponeubie — IIpaktuueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboTbI
Hroro no pasaeny 12
Pazznen 6. PUSHUECKHUM TIPAKTUKYM
6.1 ®usnueckuil IPaKTUKyM 16 bubmmoreka [JOK
https://m.edsoo.ru/39859¢f1
Uroro no pazgeny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
7.1 CucremaTtuzanus 1 0000IIeHNE TPEAMETHOTO COJEPKaHMs U OnbITa 15 but6mmoreka [IOK
NesATeNbHOCTH, TPUOOPETEHHOTO MPH U3Y4YeHUH Kypca ¢puzuku 10 — https://m.edsoo.ru/39859ef1
11 kiaccoB
Uroro no pazgeny 15
PeszepBHOE Bpems 10 bubnuoteka [JOK
https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuectBo yacos DJEeKTpOHHBIEC TU(PPOBBIC
m/n Bcero Kontponbnbie Ilpaktndeckne H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
1 ®wusuka — pyHIaMEHTANIBHAS HAyKa O MPUPOJIC 1 bubnuotexa [JOK
https://m.edsoo.ru/1beef346
2 HayuHbIil METOZ TO3HAHUS U METO/BI UCCIIEA0BAHUS 1 Bu6muotexa [IOK
(bU3HUYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
3 DKCIEepUMEHT U T€OpHsl B MPOLECCE TO3HAHUSI IPUPOJIBI. 1 bu6nuoreka [IOK
HabmioneHnue u skcriepuMeHT B (hu3nKe https://m.edsoo.ru/34c49931
4 CnocoObl n3MepeHust PU3NIeCKUX BETHUNH 1 bubmmoreka [JOK
https://m.edsoo.ru/ca2def03
5  AOGcontoTHas ¥ OTHOCUTENbHAS MMOTPEIIHOCTH U3MEPEHU 1 bu6nuoreka [IOK
($U3nUECKUX BETUUUH https://m.edsoo.ru/7f18fda3
6 MopaenupoBanue B pusuke. Pons u Mmecto pu3uku B 1 bubmmoreka [JOK

dbopMHpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MUDA, B
IIPaKTUYECKOU NEeATEIbHOCTH JIIOIECH

https://m.edsoo.ru/eabbded1


https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1

Ne
n/n

10

11

12

13

14

15

16

17

18

19

Tema ypoka

Mexaunueckoe nsmxenne. Cucrema orcuera. OTHOCUTEIBLHOCTD

MeXaHu4eckoro aBmxenus. [Ipsmas u oOpaTHas 3agaun
MEXaHUKHU

Pannyc-BekTOp MaTepUaJIbHON TOYKH, €TI0 IIPOEKIUU HA OCH
koopauHar. Tpaektopus. [lepememenne. Ckopoctb. Mx
IIPOEKIIMU HA OCH KOOpAUHAT

PaBHOMepHOE npsiMosrHEHOE ABIKeHHe. | 'paduyeckoe
ONMCAHNUE PABHOMEPHOIO MIPSIMOJIMHEHHOTO JBUKCHHUS

CroxxeHne nepeMeneHnii U ckopoctei. Pemenue 3amau

HepaBHoMepHOE BU>KEHUE. MTHOBEHHAsI CKOPOCTb.
Yckopenue. [IpamonnHeiiHoe ABUKEHUE C TTOCTOSTHHBIM
YCKOpEHUEM

I'paduueckoe onrcanue NPsIMOIMHEHHOTO ABHKEHHS C
IIOCTOSIHHBIM YCKOPEHUEM

CBoboaHOe majienne. Y CKOpeHrue CBOOOTHOTO TafCHUSI.
3aBUCHMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHH U
ux rpaduKu

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY

Kpusonuneiinoe neuxxenue. JBuxeHUE 0 OKPY>KHOCTH.
YrnoBas u IMHENHHas cKkopocTh. Ilepuona u yactora.
LentpocTpemMuTebHOE U TIOJIHOE YCKOPEHUE

KonTtponsHas padora no teme "Kunematuka"

ITepBbiif 3akoH HptoTOHA. THEpLIMAIbHBIE CUCTEMBI OTCUETA.
[Ipunnun otHocurensHOCTH ['anunesd. HemnepunanbHbie
CHCTEMBI OTCUETa

Cuna. PaBHoaeicTByomas cuna. Bropoit 3akon HerotoHa.
Macca

B3anmopencreue ten. Tperuii 3akon HeroToHa

KonuuecTBo yacos
Bcero Kontponbehbie [Ipaktndeckue H3YICHUA

DIIEeKTPOHHBIE IIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPCHI

bubmunoreka LIOK
https://m.edsoo.ru/e9a5202

bubmunoreka LIOK
https://m.edsoo.ru/30a108a5

Bbubmunoreka LIOK
https://m.edsoo.ru/89ba7190

but6mmoreka [IOK
https://m.edsoo.ru/761d18aa

bubmunoreka LIOK
https://m.edsoo.ru/a99549a7

Bbubmunoreka LIOK
https://m.edsoo.ru/b7560bbf

but6mmoreka [IOK
https://m.edsoo.ru/f738109¢c

but6mmoreka [IOK
https://m.edsoo.ru/71cbb4f5

bubmunoreka LIOK
https://m.edsoo.ru/33196fbe

Bbubmunoreka LIOK
https://m.edsoo.ru/1242{32¢

bu6mmoreka [IOK
https://m.edsoo.ru/5a9%e4a64

bu6mmoreka [IOK
https://m.edsoo.ru/141d3837
Bbubmunoreka LIOK
https://m.edsoo.ru/57dba505


https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505

Ne
n/n

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Tema ypoka

[IpuHnun cynepnosunuu cui. Pemienre 3aga4 Ha IPUMEHEHHE
3akoHOB HprotoHa

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJICHTHOCTh
IPaBUTALMOHHON U MHEPTHON MacCChI

Cuna TsDKeCTH M YCKOPEeHHE CBOOOHOTO MaACHUS

JIBr>keHNe HeOECHBIX Te U UX UCKYCCTBEHHBIX CITyTHHKOB.
[lepBas kocMuueckas ckopocTb. 3akoHbl Kemiepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u Buabl cuil TpeHus. /BrmxeHue B
JKUJKOCTHU U Ta3e C Y4ETOM CHUIIBI COIIPOTUBIICHUS CPEIbI

Hasnenue. 'mapocrarnueckoe gasienue. Cuiia Apxumena

AbcomotHo TBepnoe Teino. [ToctynarensHoe U BpalarenbHoe
JBY)KEHUE TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalgcHH. IIneuo cunnl

CrnosxeHue cuil, IpUIOKEHHBIX K TBEpAOMY Teny. LleHTp
TSDKECTH Tesa. Y CIIOBUS PABHOBECHS TBEPAOTO Teyla. Busl
paBHOBeCHS

Pemenue 3amau

KonTtponbnas padota mo teme "/[unamuka. CTaTuka TBEPAOTO
Tena"

HNMnynbec MmaTepuabHOM TOYKH, CUCTEMBI MATEPUAIIBHBIX TOYECK.

[lenTp Macc cuctembl MaTEpUAIBLHBIX TOUEK. Teopema o
ABWIKCHUU LICHTPA MAaCC

WMnynbe cuibl M UI3MEHEHUE UMITYJIbCA TENa. 3aKOH
COXPaHEHHs UMITyJIbca. PeakTHBHOE BHKEHHE

1

paboThI

KonuuecTBo yacos
Bcero Kontponbehbie [Ipaktndeckue H3YICHUA

paboThI

DIIEeKTPOHHBIE IIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPCHI

bubmunoreka LIOK
https://m.edsoo.ru/bdf997fb
bu6mmoreka [IOK
https://m.edsoo.ru/9aba2b0a
Bbubmunoreka LIOK
https://m.edsoo.ru/22757126
but6mmoreka [IOK
https://m.edsoo.ru/1 1abfa0a
bubmunoreka LIOK
https://m.edsoo.ru/0ae2cd84
but6mmoreka [IOK

https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

but6mmoreka [IOK
https://m.edsoo.ru/a28aa7ad

bubmuoreka [{OK bubnnoreka
IHOK https://m.edsoo.ru/2b95d57e

but6mmoreka [IOK
https://m.edsoo.ru/653d3459

Bbubmunoreka LIOK
https://m.edsoo.ru/9aa79a7d

Bbubmunoreka LIOK
https://m.edsoo.ru/dc1caacO

bu6mmoreka [IOK
https://m.edsoo.ru/9f5a574c

bubmunoreka LIOK
https://m.edsoo.ru/4bb8294b

bubmunoreka LIOK
https://m.edsoo.ru/13f0a221


https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221

Ne
n/n
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44

45

46

47

48

Tema ypoka

MoMeHT uMItysbca MaTepUalIbHOM TOUKH. [IpencraBinenue o
COXPaHEHHH MOMEHTA UMITYJIbCa B LICHTPAIbHBIX ITOJISX

Penrenue 3anau

Pa60Ta CHJIbI Ha MAJIOM U Ha KOHCYHOM NICPCMCIICHUH.
['padpuaeckoe nmpenacraBiaeHre padboThl CHIIBI. MOITHOCTH CHITBI

Kunernaeckas sHeprus. Teopema 00 N3MEHEHUN KHHETUYECKON
SHEPIrUH MATEPUATILHON TOUKH

HOTGHI_II/Ia.HBHBIe 1 HCTIOTCHU U AJIBHBIC CHUJIBI. HOTCHHI/IaJIBHa}I
sHeprus. Bropast kocMudeckas CKOpocTh

Tpetbst KocMuyeckast CkopocTh. CBsI3b pabOTHI
HEIMMOTCHIIMAJIbHBIX CUJI C USMCHCHUEM MEXaHUYECKOU OHCPIrUun
CHUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXAaHUYECKOW SHEPTUU

Ynpyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHeHUEe bepHynu
U1 UAeadIbHOU KUIKOCTHU

KonTponpHas padora o Teme "3aKOHBI COXpaHEHUS B
MexaHuke"

PazBuTune npeacraBieHuit o npupojie TemioThl. OCHOBHbBIE
nonoxenus MKT. luddysus. Bpoynosckoe nBuxenue

CtpoeHue ra3000pa3HbIX, KHUIKUX U TBEPIBIX Tel. XapakTep
JIBIOKEHUS 1 B3aNMOJEHCTBHUS YaCTHI] BEIIeCTBa

Macca u pazmepsl Mosiekys (aTomoB). KonruecTBo BerecTna.
[TocTostnuas ABoraapo

Temneparypa. TemnoBoe paBHoBecue. [lkana Lenscus
Penrenue 3anau

Nneanbubiii ra3. 'a30BbBIe 3aKOHBI

Vpasuenue Menneneesa-Knaneiipona. Pemenue 3agau

1

paboThI

KonuuecTBo yacos
Bcero Kontponbehbie [Ipaktndeckue H3YICHUA

paboThI

DIIEeKTPOHHBIE IIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPCHI

bubmunoreka LIOK
https://m.edsoo.ru/d6532eb9

bu6mmoreka [IOK
https://m.edsoo.ru/f7706d63

Bbubmunoreka LIOK
https://m.edsoo.ru/913974c7

but6mmoreka [IOK
https://m.edsoo.ru/9a5e2e74

bubmunoreka LIOK
https://m.edsoo.ru/554bafcc

but6mmoreka [IOK
https://m.edsoo.ru/f57b4e01

but6mmoreka [IOK
https://m.edsoo.ru/f30f43b6

bubmunoreka LIOK
https://m.edsoo.ru/474e7c4a

but6mmoreka [IOK
https://m.edsoo.ru/b0a4445f

Bbubmunoreka LIOK
https://m.edsoo.ru/c44d02e2

bu6mmoreka [IOK
https://m.edsoo.ru/c5b72ab7

Bbubmunoreka LIOK
https://m.edsoo.ru/0070d493

bu6mmoreka [IOK
https://m.edsoo.ru/1531abas

bubmunoreka LIOK
https://m.edsoo.ru/1deb2367

bu6mmoreka [IOK
https://m.edsoo.ru/8d12¢328


https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328

Ne
n/n

49

50

51

52

53

54

55

56

57

58

59

60

61

62

Tema ypoka

AbcomoTHas Temiieparypa. 3akoH JlanpToHa

I/ISOHPOHGCCBI B HACAJIbHOM ra3€ C IIOCTOSIHHBIM KOJIMYECTBOM
BC€IICCTBA

I'paduueckoe mpeacTaBaeHUE U30MPOLIECCOB: U30TEPMA,
M30X0pa, n300apa
OcnoBHoe ypaBHenne MKT

Pemenue 3amau

CBs13b a0COTIOTHON TEMIIEPATYPBI TEPMOTMHAMUYIECKOM
CHUCTEMBI CO CPEAHEN KNHETUYECKON SHEPTUEH ITOCTYNAaTEeIbHOTO
TEIUIOBOTO ABM)KECHUS €€ YaCTHUI]

O000menne u cucreMaTu3anus 3HaHui 1o TeMe "OCHOBEI
MKT"

KonTponpHas padora o teme "OcHoBsl MKT"

TepMoguHamMuyeckas cuctema. 3alaHue BHEIIIHUX YCIIOBHM JJIsI
T/l cucremsl. BHelHKne U BHyTpeHHUE ntapameTpsl. [lapameTpsl
TJI cuctembl Kak CpeIHUE 3HAYCHUS BEJIMYKH, ONMMCHIBAIOIINX
€€ Ha MUKPOCKOITMYECKOM YPOBHE

Hynepoe nauano tepmoanHamMuku. CaMONIpoOU3BOJIbHAS
penakcanus T/l cucTeMbl K TETJIIOBOMY PaBHOBECHIO

Mogens uaeanbHOro ra3a B TEpMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOU MOJAEIU

VYpaBHenue MengeneeBa-KnaneiipoHa u BeIpaKeHUE IS
BHYTPEHHEHN SHEPTUU

Bripaxkenue aJisi BHyTpEeHHEW SHEPTUM OJTHOATOMHOTO

HleILHOrO Ta3a. KBa3sucraTuuecKue U HECTATUUECKUE
TIPOIECCHI

DOnemeHTapHas paboTa B TepMOAMHAMUKE. Brrunciienne paboThbl
no rpaduKy mporiecca Ha pV-auarpamMme

Bcero Kontponbehbie [Ipaktndeckue H3YICHUA

1

KonnuecTtBO yacoB

paboThI

paboThI

Jara

DIIEeKTPOHHBIE IIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPCHI

bubmunoreka LIOK
https://m.edsoo.ru/14e02d1f

bu6mmoreka [IOK
https://m.edsoo.ru/68878d51

Bbubmunoreka LIOK
https://m.edsoo.ru/1344327b

but6mmoreka [IOK
https://m.edsoo.ru/c8094721

bubmunoreka LIOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

but6mmoreka [IOK
https://m.edsoo.ru/09d12£d8

bubmunoreka LIOK
https://m.edsoo.ru/13adad59

but6mmoreka [IOK
https://m.edsoo.ru/5f8d38a3

Bbubmunoreka LIOK
https://m.edsoo.ru/8ec51210

but6mmoreka [IOK
https://m.edsoo.1ru/29355001

Bbubmunoreka LIOK
https://m.edsoo.ru/bal178d0

bu6mmoreka [IOK
https://m.edsoo.ru/ac5cacl5

bu6mmoreka [IOK
https://m.edsoo.ru/741d5738


https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738

Ne
n/n

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

Tema ypoka

Tennonepenaya Kak crocod U3MEHEHUS! BHYTPEHHEH SHeprun

TJI cuctemsl 6€3 coBepIIeHUS PAOOTHI
KoHBeKIHsI, TETTONPOBOTHOCTD, H3TyUEHHE

KomnuectBo Termnorel. TemioéMKOCTE Tea. Y IeIpHas U
MOJISIpHas TETUIOEMKOCTH BEIIECTBA. Y IeJIbHAS TEIJIOTa
CrOpaHUs TOIIIMBA

Pacuér xonmuecTBa TEMIOTHI IPU TEIUIONIEpEIaue

[Tonsitue 06 aquadaTHOM mporiecce. [lepBrii 3aKkoH
TepMO,Z[I/IHaMI/IKI/I

KonuuectBo TemnoTs! 1 paboTa Kak Mepbl H3MEHEHHS
BHyTpeHHe# sHepruun TJI cucteMsl

BTopoii 3aKk0H TepMOJIMHAMUKH JJIsI pABHOBECHBIX U
HEPAaBHOBECHBIX MpolieccoB. HeoOpaTuMOCTh MPUPOTHBIX
MIPOLIECCOB

[Tpunine! AeiicTBrs TermaoBbix MamuH. KIT/]
Makcumansnoe 3nauenue KIIJ1. [ukn Kapuno

Penrenue 3anau

DKOJIOTHYECKUE aCIIEKThl UCIOJIb30BAHUS TEILJIOBBIX
nBurareneil. TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH CpPeb

Penrenue 3anau

O00011IeHNE U CUCTEMATHU3AIMS 3HAHUN 110 TEME
"Tepmoannamuka. TennoBsie MaluHbI"

Kontposbnas padota mo teme "TepmoaumHamuka. TermoBsie

MAaIuHe!"

[TapoobpazoBanue u koHaeHCanus. VcapeHne U KUIeHue.
VY nenbHas TemioTa napoodpa3oBaHUs

1

paboThI

KonuuecTBo yacos
Bcero Kontponbehbie [Ipaktndeckue H3YICHUA

paboThI

DIIEeKTPOHHBIE IIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPCHI

bubmunoreka LIOK
https://m.edsoo.ru/3d734561

bu6mmoreka [IOK
https://m.edsoo.ru/157b54cd

Bbubmunoreka LIOK
https://m.edsoo.ru/7ba67355

bubmunoreka LIOK
https://m.edsoo.ru/1db5Sad4e

bu6mmoreka [IOK
https://m.edsoo.ru/d8098824

Bbubmunoreka LIOK
https://m.edsoo.ru/b047alcd

but6mmoreka [IOK
https://m.edsoo.ru/c6f4f464

but6mmoreka [IOK
https://m.edsoo.ru/2e945513

Bbubmunoreka LIOK
https://m.edsoo.ru/fe3857b9

bu6mmoreka [IOK
https://m.edsoo.ru/b3efal 8b

Bbubmunoreka LIOK
https://m.edsoo.ru/9867aaa7

bu6mmoreka [IOK
https://m.edsoo.ru/c8c70432

bubmunoreka LIOK
https://m.edsoo.ru/28d62b3f

bu6mmoreka [IOK
https://m.edsoo.ru/1b6e26¢c5

Bbubmunoreka LIOK
https://m.edsoo.ru/6f8e6777


https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777

Ne
n/n

78

79

80

81

82

&3

84

85

86

87

88

89

90

Tema ypoka

Haceiiennele n HeHacbleHHbIE Tapel. KauecTBeHHas
3aBUCUMOCTD TUIOTHOCTH U JIaBJICHHS HACBIIEHHOTO Iapa OT
TEMIIepaTyphl, UX HE3aBUCUMOCTH OT 00bEMa HACBIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHUS B
KUAKOCTH

BrnaxnocTs BO31yxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTD
Penrtenue 3anau

Tsépnoe teno. Kpucrammmueckue u amopQHble Tena.
AHU30TPONHUS CBONCTB KPUCTAJIIIOB

[InaByieHre ¥ KpUCTALIH3AIMS. Y Ie/IbHAS TEIJIOTA TUIABJICHHSL.
Cyb6numarus

Hedopmaruu TBEpaOTO Tena. Pactskenue u cxarue. CIBuUT.
Monyns FOnra. [penen ynpyrux nedopmaruit

TermoBoe pacimpeHue KUAKOCTEH U TBEPABIX TEI.
AHTapMOHU3M TEIJIOBBIX KOJeOaHUI YacTUIl BEIIECTBA

[IpeoOpazoBanue sHEPTUU B (Ha30BBIX IIEPEX01ax
YpaBHeHHE TEIIOBOTO OaaHca
Pemenue 3anau

IToBepxHOocTHOE HaTskeHue. Kanusipuele siBieHus. JlaBnenne
II0J1 UICKPUBJICHHOU IIOBEPXHOCTBIO KUAKOCTH. Dopmyita
Jlannaca

OO06o0meHre U cucTeMaTu3als 3HaHui 1o TeMe ""ArperaTHbie
cocTosiHus BemecTa. Pa3zoBble NEpexoabl”

KonTponpHas pabora o Teme "ArperatHbie COCTOSTHHS
BemiecTBa. PazoBblie nmepexoab"”

KonnuecTtBO yacoB

Bcero Kontponbehbie [Ipaktndeckue H3YICHUA

paboThI

paboThI

Jara

DIIEeKTPOHHBIE IIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPCHI

bubmunoreka LIOK
https://m.edsoo.ru/f5c17d02

bubmunoreka LIOK
https://m.edsoo.ru/30ebbb79

bu6mmoreka [IOK
https://m.edsoo.ru/18e95ff3

Bbubmunoreka LIOK
https://m.edsoo.ru/20a88a03

but6mmoreka [IOK
https://m.edsoo.ru/6ee91e9f

Bbubmunoreka LIOK
https://m.edsoo.ru/dalaab10

but6mmoreka [IOK
https://m.edsoo.ru/7baSedf2

Bbubmunoreka LIOK
https://m.edsoo.ru/97a0672f

bu6mmoreka [IOK
https://m.edsoo.ru/ab1521fb

Bbubmunoreka LIOK
https://m.edsoo.ru/8ab7f40d

but6mmoreka [IOK
https://m.edsoo.ru/b42f1197

bu6mmoreka [IOK
https://m.edsoo.ru/0b52575¢

Bbubmunoreka LIOK
https://m.edsoo.ru/7dc2a739


https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739

Ne
n/n

91

92

93

94

95

96

97

98

99

100

101

102 ITone ToyeuHoro 3apsna. [lone paBHOMEpHO 3apsKeHHOH chepbl

103

104

Tema ypoka

DnexTpu3anus Tel U €€ MPOosABICHU. JIEKTPUUECKUH 3apsia.
JlBa BUJa 2IEKTPUUECKUX 3apsAa0B. [IpOBOAHUKH, AUINEKTPUKU
Y TIOJTYyIIPOBOJHUKNU

DneMEHTApHBINA ANEKTPUUYECKUH 3apsil. 3aKOH COXPaHEHMUS
JIEKTPUUECKOTO 3apsijia

B3aumoneiictBue 3apsanoB. Toueunsie 3apsapl. 3akoH Kynona

Pemenue 3amau

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTpUUECKUE 3apsi/Ibl

Hanpsox€aHocTs asekTpudeckoro moJst. [TpoOHEIit 3apsi.
JInHuK HanpsHKEHHOCTH AJIEKTPUUYECKOTO 0. OJHOpOIHOE
3JIEKTPUYECKOE T0JIE

[ToTeHIMaTbHOCTh AEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTH
IIOTCHOHAJIOB U HaHp}I)KeHI/Ie

IloTenumanbHas SHEPTHA 3apsijia B 3JICKTPOCTATUICCKOM IT0JIC.
HOTGHHI/IaJ'I SJICKTPOCTATUYCCKOI'O ITOJIA

CBs13b HaHpH)KéHHOCTI/I I10JIsA U Pa3HOCTHU IMOTCHIUAJIOB JJIsA
SJICKTPOCTATUYCCKOI'O ITOJIA

[IpuHIMN cynepno3uuuu JEKTPUIECKUX MOJIeH

Penrenue 3anau

[Toste paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY 1apa. [Tome
pPaBHOMEPHO 3apsHKEHHOM OECKOHEUHOM ITOCKOCTH

[TpoBOTHUKY B 3JEKTPOCTATHUECKOM I10JIE. Y CIIOBHE
paBHOBECHS 3aps0B

Bcero Kontponbehbie [Ipaktndeckue H3YICHUA

1

KonnuecTtBO yacoB

paboThI

paboThI

Jara

DIIEeKTPOHHBIE IIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPCHI

bubmunoreka LIOK
https://m.edsoo.ru/1aff445f

bubmunoreka LIOK
https://m.edsoo.ru/f49afd24
but6mmoreka [IOK
https://m.edsoo.ru/445b7746
bubmunoreka LIOK
https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19bc
bubmunoreka LIOK
https://m.edsoo.ru/05c6bfal

bu6mmoreka [IOK
https://m.edsoo.ru/3dac6957

but6mmoreka [IOK
https://m.edsoo.ru/80021447

Bbubmunoreka LIOK
https://m.edsoo.ru/af5fa389

bu6mmoreka [IOK
https://m.edsoo.ru/df7a6838

Bbubmunoreka LIOK
https://m.edsoo.ru/Ocfeda6bc

but6mmoreka [IOK
https://m.edsoo.ru/5a582263

Bbubmunoreka LIOK
https://m.edsoo.ru/b297b5¢3

bu6mmoreka [IOK
https://m.edsoo.ru/f7a665ee

bubmunoreka LIOK
https://m.edsoo.ru/32405eab


https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab

No Tema ypoka
/11

105 JIM3neKTpUKHU U MOITYIPOBOAHUKH B 3JIEKTPOCTATUUIECKOM I10JI€

106 Konnencatop. D1eKTpOEMKOCTb KOHAEHCATOPA.
ONeKTPOEMKOCTH TUIOCKOT0 KOHJIEHCAaTOpa

107 ITapamienbHOE COEIMHEHNE KOHIEHCAaTOPOB
108 ITocnenoBaTenbHOE COETUHEHNE KOHAECHCATOPOB
109 DHeprus 3apsyK€HHOT0 KOHJEHCATOpa

110 Pemenue 3amau

111 JIBu>keHHE 3apsyKEeHHON YacCTUIBI B OJHOPOIHOM
AIEKTPUUECKOM T10JIe

112 Pemenue 3amaq

113 O0001eHne U cucTeMaTu3anus 3HaHUI 110 TEME
"OnekTpruueckoe nose"

114 KontponbHas pabota o teme "DiaekTpuyeckoe mose"

115 Cuna toka. ITocTossHHBIN TOK. Y CII0BHS CYIIECTBOBAHUS
HOCTOSIHHOT'O 3JIEKTPHUUYECKOTO TOKA

116 HUcrounuku Toka. Hanpsixenue u 3/(C

117 3axon OMa asis yyacTKa LHEnH. DJIEKTPUIECKOE COPOTUBIICHUE

118 3aBHCHUMOCTH COMPOTUBIIEHUS OJTHOPOAHOTO MPOBOJHUKA OT €T0
JUTMHBI U TJI0IAM TOTIEPEYHOTO CEUSHUS

119 VnenpHoe conpoTUBiIeHUE BellecTBa. Pemenue 3anau

120 ITocnenoBaTenbHOE, MAPAIJIETBLHOE, CMEIIAHHOE COCIMHEHUE
IIPOBOXHUKOB

1

paboThI

KonuuecTBo yacos
Bcero Kontponbehbie [Ipaktndeckue H3YICHUA

paboThI

DIIEeKTPOHHBIE IIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPCHI

bubmunoreka LIOK
https://m.edsoo.ru/060ebab5
bu6mmoreka [IOK
https://m.edsoo.ru/845b4{73
Bbubmunoreka LIOK
https://m.edsoo.ru/d11e8ce7
but6mmoreka [IOK
https://m.edsoo.ru/1€992920
bubmunoreka LIOK
https://m.edsoo.ru/73a34f18
but6mmoreka [IOK
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040

but6mmoreka [IOK
https://m.edsoo.ru/8341d6ac

Bbubmunoreka LIOK
https://m.edsoo.ru/5752603f

but6mmoreka [IOK
https://m.edsoo.ru/cefe90e9

bubmunoreka LIOK
https://m.edsoo.ru/233311b5

bu6mmoreka [IOK
https://m.edsoo.ru/0839al15

Bbubmunoreka LIOK
https://m.edsoo.ru/f14f251e

bu6mmoreka [IOK
https://m.edsoo.ru/95fcdf51

Bbubmunoreka LIOK
https://m.edsoo.ru/437f8300

bu6mmoreka [IOK
https://m.edsoo.ru/236f7e07


https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07

No Tema ypoka
/11

121 Pacuér pa3BeTBIEHHBIX dIEKTpUUecKUX 1enell. [Ipasuia
Kupxroda

122 Pemenue 3amay

123 PaGora snekTpuyeckoro Toka. 3akoH /xoymns —Jlenna

124 Pemenue 3amay

125 MoutHOCTh 3JIEKTPUUYECKOro TOKA. TernaoBasi MOIIHOCTb,
BbIZIeTIsieMasi Ha pe3UcTope

126 Pemenune 3amau

127 DJ1C u BHyTpEeHHEE CONPOTUBICHUE UCTOYHUKA TOKA

128 3axkon Oma 1151 TOJTHOM (3aMKHYTOM ) SJIEKTPUUYECKON 11T

129 Pemienue 3agau

130 MouiHOCTh HICTOYHUKA TOKA

131 KopoTkoe 3aMbIKaHHE

132 KoHuaeHcaTop B IIE€MU MOCTOSHHOTO TOKA

133 Pemienue 3agau

134 Pemenue 3ama4 1o teMe "I10CTOSAHHBIN 3JIEKTPUUECKUH TOK"

135 Pemenue 3anad no teme "llocTOSIHHBIN 2JIEKTpUYECKH TOK"

136 Pemienue 3ama4 o teme "I10CTOSAHHBIN 3JIEKTPUUECKUH TOK"

Bcero Kontponbehbie [Ipaktndeckue H3YICHUA

1

KonnuecTtBO yacoB

paboThI

paboThI

Jara

DIIEeKTPOHHBIE IIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPCHI

bubmunoreka LIOK
https://m.edsoo.ru/1794ct37

bu6mmoreka [IOK
https://m.edsoo.ru/3881b469

Bbubmunoreka LIOK
https://m.edsoo.ru/a3605c5c

but6mmoreka [IOK
https://m.edsoo.ru/6761bf0f

bubmunoreka LIOK
https://m.edsoo0.ru/99750a6f

but6mmoreka [IOK
https://m.edsoo.ru/eb72fc24

Bbubmunoreka LIOK
https://m.edsoo.ru/72d453af

bu6mmoreka [IOK
https://m.edsoo.ru/221f40tb

Bbubmunoreka LIOK
https://m.edsoo.ru/3580b679

but6mmoreka [IOK
https://m.edsoo.ru/a0ae51d8

bubmunoreka LIOK
https://m.edsoo.ru/54615632

bu6mmoreka [IOK
https://m.edsoo.ru/35368f3e

Bbubmunoreka LIOK
https://m.edsoo.ru/4410cef0

bu6mmoreka [IOK
https://m.edsoo.ru/a7340a29

Bbubmunoreka LIOK
https://m.edsoo.ru/744261b8

bu6mmoreka [IOK
https://m.edsoo.ru/eb5d4687


https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687

No Tema ypoka
/11

137 O000menue u cucreMaTusanus 3Hauuii mo reme "[locToIHHbBIN
AIIEKTPUYECKHI TOK"

138 KontponbHas padota o teme "IIoCTOSHHBIN dIEKTPUIESCKUT

TOK

139 Dnexrpuueckas MIpOBOAUMOCTD PA3JIMYHBIX BEIIECTB.
DJIEKTpUUYECKUI TOK B MeTaliiax. CBEpXMpOBOJIUMOCTh

140 DpekTpuyecKkuil TOK B paCTBOPAX U paciliaBax 3JIEKTPOJUTOB.
3akonsl Dapajes A AAEKTPoOIIn3a

141 Dnexrpuueckuii Tok B razax. [lnazma

142 DnexTpudeckuil TOK B Bakyyme. BakyyMHbIe TprOOpHI
143 DnexTpuyeckuil TOK B IOTYIPOBOJHUKAX

144 TlonympoBOAHUKOBBIE TPHUOOPHI

145 ®uznyeckuil npakTukyM 1o teme "M3mepeHue cuiibl Toka U
HaANPSDKEHUS B LENH MOCTOSTHHOTO TOKA MPHU MOMOIIU
aHaJIOTOBBIX U IU(POBBIX U3MEPUTENLHBIX TPHOOPOB" HITH
"3HaKoMCTBO ¢ 1U(ppoBOiIt Taboparopueit o gusuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETMYUH MPH MOMOIIN KOMITbIOTEPHBIX
NAaTYNKOB"

146 ®usnyeckuili mpakTHKyM 110 TeMe "M3ydeHne HepaBHOMEPHOTO
JBUKEHUS C LIETBIO ONPEACIIEHUs] MTHOBEHHOU CKOPOCTH"

147 ®uznueckuil npakTUKyM 1o TeMe "M3mepeHne ycKkopeHus npu
IPSAMOJIMHEHHOM paBHOYCKOPEHHOM JBUKEHUU 110 HAKJIOHHOM
iockocTy" wim "HMccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH
MIpY PAaBHOYCKOPEHHOM JIBMKEHHUU"

148 ®usunyeckuit mpakTukyM 1o teme "M3Mepenne yckopeHus
cBoOoHOrO NaneHus" wiu "M3yueHune qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

KonnuecTtBO yacoB

Bcero Kontponbehbie [Ipaktndeckue H3YICHUA

paboThI

paboThI

Jara

DIIEeKTPOHHBIE IIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPCHI

bubmunoreka LIOK
https://m.edsoo.ru/bfd7a050

bu6mmoreka [IOK
https://m.edsoo.ru/1885ddf1

Bbubmunoreka LIOK
https://m.edsoo.ru/da794295

but6mmoreka [IOK
https://m.edsoo.ru/4b423491

bubmunoreka LIOK
https://m.edso0.ru/92d92t76

but6mmoreka [IOK
https://m.edsoo.ru/2E+160

Bbubmunoreka LIOK
https://m.edsoo.ru/ab61c660

bu6mmoreka [IOK
https://m.edsoo.ru/83622200

Bbubmunoreka LIOK
https://m.edsoo.ru/5643ea56

but6mmoreka [IOK
https://m.edsoo.ru/f629215f

Bbubmunoreka LIOK
https://m.edsoo.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402


https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402

No Tema ypoka KonnuectBo yacoB Hara DIIEeKTPOHHBIE IIUPPOBHIC

/1 Bcero Konrpombusie IIpaktrueckue H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
149 ®uznueckuil npakTukyM 1o teme "M3ydenue nuxkenus renano | 1 Bu6muotexa [IOK
OKPY>KHOCTH C TIOCTOSIHHOM T10 MOJTYJIFO CKOPOCThIO" MITH https://m.edsoo.ru/bcf53514

"HccnemoBaHue 3aBUCUMOCTH TIEpHOAA OOpaIeHus
KOHMYECKOr0 MasiTHUKA OT €ro napameTpon"

150 ®usunyeckuii npakTuKyM 1o teme "N3mepenne 1 1 bubmuoteka [JOK
PaBHOCHCTBYIONIECH CHIIBI IPU IBUKEHUU OpyCcKa 1o https://m.edsoo.ru/0b34db84
HaKJIOHHOM miockocTu" mim "[IpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpyCKa 1O HAKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PAaCCTOSIHUE OT €ro Macchl”

151 ®usunyeckuit mpakTukyM 1o teme "HccienoBanue 3aBucumMocta 1 1 bubnuoreka [JOK
CHWJI YIIPYTOCTH, BOSHUKAIOIINX B IPYXKHHE U PE3UHOBOM https://m.edsoo.ru/b55b81al
obpasrie, oT ux nedopmanuu" wim "M3yuenne qBUKEHUS
CUCTEMBI T€Jl, CBA3aHHBIX HUTHIO, IIEPEKUHYTON Yepe3 JIETKUI

610K"
152 ®dusznyeckuii mpakTukym 1o teme "M3mepenune koddduimenta 1 1 bubnuoreka [JOK
TPEHUs IO BEJIMYMHE YITIOBOT0O K03 (hUIIMeHTa 3aBUCIMOCTH https://m.edsoo.ru/b83b1607

Frp(N)" nnm "UccnenoBanue ABMKEHUs OpycKa 1O HAKJIOHHOMN
IUIOCKOCTH C IEPEMEHHBIM KO3 (UIIMEHTOM TPpEeHUs" WIn
"U3y4yeHue nBH>KEHUS rpy3a Ha Bajly ¢ TpeHHeEM"

153 ®usunyeckuii mpakTukyM 1o teme "HccienoBanue ycioBu 1 1 bubnuoteka [JOK
paBHOBeCHs TBEPIOTO TeJa, MMEIOLIETO OCh BpaIlleHUs" WK https://m.edsoo.ru/4a04f4{7
"KoHcTpyHrpoBaHuEe KPOHIITEHHOB U PACYET CUJT yIpyroctu"

M "M3ydenune ycToiunBOCTH TBEPAOIO TENA, UMEIOLIETO
mIonaas onopsl"

154 ®usunyeckuil npakTUKyM 1o TeMe "M3MepeHne nMiyibca tena 1 1 bubmuoteka [JOK
1o TopMO3HOMY IyTH" uiu "M3MepeHue cuibl TATH, CKOPOCTH https://m.edsoo.ru/856fb28e
MOJIEH 3JEKTPOMOOUIIS U MOIITHOCTHU CHJIbI TATH" WIIH
"CpaBHeHUE U3MEHEHUS UMITYJIbCA Tela ¢ UMITYJIbCOM CHJIbI"
unu "MccnenoBanne COXpaHeHUs: UMITYJIbCca IPU YIIPYrom
B3aumozeiicTBun" win "M3MepeHne KUHETUYECKOM dSHEPTUn
TeJa Mo TOPMO3HOMY ITyTH"

155 ®usunyeckuii npakTukyM 1o teme "M3ydeHne u3oTepmMuyecKoro 1 1 bubnuoteka [JOK
npoiiecca (PeKOMEHI0BAaHO UCTOIb30BaHUE U(POBOI https://m.edsoo.ru/e0fe7e07
nabopatopun)" wim "M3ydeHne n30X0pHOTOo mpoiiecca’ uiu


https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

n/n

156

157

158

159

160

161

162

Tema ypoka KonnuectBo yacoB Hara DIIEeKTPOHHBIE IIUPPOBHIC

Bcero Kontponbehbie [Ipaktndeckue H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

"U3yuenne nzobapuoro npouecca" unu "IIpoBepka ypaBHEHHS
cocrosiHus"

®u3nyecKkui MpakTUKyM 1o teme "M3mepeHue yaenbHou 1 1 bubnuoreka [JOK
terioéMkocT" uiu "MccnenoBanue mporecca OCThIBAaHUS https://m.edsoo.ru/2{2faa61
BemectBa" win "Uccnenopanue agunadbaTHoro npomecca' uiu

"N3y4yeHne B3aMMOCBSA3U S3HEPTUHU MEXMOJIEKYIJIIPHOTO

B3aMMOJICUCTBUS U TEMIIEPATYPHI KUTICHUS KUJKOCTEI"

®uznyeckui mpakTukyM no teme "M3ydenue 3akoHomepHocTet 1 1 bubnuotexa [JOK
ucrnapeHus xuakoctei" nim "M3mepeHue yaenbHON TEIIoTh https://m.edsoo.ru/6b1a23b5
raByieHus Japaa" win "M3ydeHrne cBOMCTB HACBIIIEHHBIX MapoB"

win "M3Mepenne aOCOMIOTHOM BIAXKHOCTH BO3AyXa U OIICHKA

Macchl mapoB B nmomMenieHun". Mamepenne korddurmenrta

MOBEPXHOCTHOTO HATSKEHUS

dusnueckuii npakTUKyM 1o Teme "HabnoaeHne npeBpaieHus 1 1 Bu6muotexa [JOK

SHEPTHH 3aPsHKEHHOTO KOHACHCATOPA B YHEPTUIO U3TyUCHUS https://m.edsoo.ru/ec424377
cBeroauona" unu "M3ydyeHue nporekanus Toka B LIENH,

cozaep:kaiei kouaencatop' wim "Pacnipenenenue pa3HocTu

NOTEHLMAJIOB (HaNPsyKEHUs) IIPHU MOCIIE10BATEIBHOM

COEIMHEHUHU KOHJIEHCATOPOB"

®u3znyeckui mpakTuKyM no teme "MccinegoBanne CMENIaHHOTO 1 1 bubnuoteka [JOK
coenuHeHUs pe3ucTopoB” win "M3mepenne yaenpHoro https://m.edsoo.ru/2b179d98
CONPOTHUBIICHHS TPOBOAHMKOB" niu "HccnenoBanue

3aBUCHUMOCTHU CHUJIbI TOKA OT HAIIPSPKCHUA AJI JTaMIIbL

HaKaJuBaHus"

®dusndeckuit mpakTukyM 1o Teme "Habmronenue snexrponmsa’ 1 1 bubmuoteka [JOK

win "M3mMepenue 3apsia OAHOBAIEHTHOTO HOHA" WK https://m.edsoo.ru/64b6e901
"HccnenoBanre 3aBUCMMOCTH COITPOTUBIICHUS] TEPMOPE3UCTOPA

oT temneparypbl” win "CHsATHE BOJIBT-aMIEPHON

XapaKTEePUCTUKHU Aroaa"

PesepBHbIi ypok. O600IICHHE ¥ CHCTEeMaTH3aIlHsI 3HAHUN 10 1 bubnuoreka [JOK
teme "Kunemaruka" https://m.edsoo.ru/ed017d93

PesepBHblit ypok. O0001IEHNE U CUCTEMaTH3aIMsl 3HAHUH 110 1 Bu6muotexa [JOK
teme "JIlnHamuka" https://m.edsoo.ru/3149956b


https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b

No Tema ypoka
/11

163 PesepBHbIil ypok. O0001IeHNE U CHCTeMAaTU3alNs 3HAHUN 0
teme "CTraTuka TBeporo tema"

164 PesepBHbIii ypok. O000IIEHNE U CUCTEMATH3AITUs 3HAHUH 110
TeMe "3aKOHbI COXPAaHEHUs B MEXaHUKeE"

165 PesepBHbIil ypok. O0001IeHNE U CHCTeMAaTU3alNs 3HAHUN 10
teme "OCHOBBI MOJIEKYJISIPHOKMHETUYECKON Teopun”

166 PesepBHbIit ypok. O000IIEHNE U CUCTEMATH3AITUs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie MamvHbI"

167 PesepBHbIil ypok. O6001IeHNE U CHCTeMAaTU3alHs 3HAHUN 0
TeMme "ArperatHbie COCTOSAHMS BemecTBa. Pa3oBbie mepexoabl”

168 PesepBHbIit ypok. O000IIEHNE U CUCTEMAaTH3AITUs 3HAHUH 110
TeMe "DnekTpudeckoe nosue"

169 PesepBHbIil ypok. O0001IeHNE U CHCTeMAaTU3alNs 3HAHUN 0
teme "TloCTOSIHHBIN AeKTpUYEeCKUd TOK"

170 PesepBHbIit ypok. O600IIEHNE U CUCTEMATH3AITUS 3HAHUH 110
teme "Toku B pa3nnyHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

11 KJIACC

Ne Tema ypoxka
n/m

Bcero Kontponbehbie [Ipaktndeckue H3YICHUA

170

1 B3aumojeiiCTBHE MOCTOSTHHBIX MAarHUTOB U TIPOBOJIHUKOB C TOKOM.

MarunutHoe nosne. ['unoreza Ammnepa

2 BexTOp MarHUTHOW MHAYKIHMH. [[pUHIMI CyNEepno3uIIMi MarHUTHBIX

nosiei. JINHUM MarHUTHOM MHIYKIIUA
3 MarHuTHOE IoJIe TPOBOJHMKA ¢ TOKOM. OIBIT DpcTena

4 Cwuna Amnepa, e€ HanIpaBJICHUE U MOAYJIb

5 Pemenune 3agau

Bcero Kourponbubie Ilpaktudeckue H3YICHHA

1

KonnuecTtBO yacoB

paboThI

paboThI

16

KonmdaectBo yacon

paboTsI

paboTsI

Jara

[Hara

DIIEeKTPOHHBIE IIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPCHI

bubmunoreka LIOK
https://m.edsoo.ru/0f9752ac

bu6mmoreka [IOK
https://m.edsoo.ru/6¢0df9cc
Bbubmunoreka LIOK
https://m.edsoo.ru/de148976
but6mmoreka [IOK
https://m.edsoo.ru/Obcc77cl
bubmunoreka LIOK
https://m.edsoo.ru/59ca5c91
but6mmoreka [IOK
https://m.edsoo.ru/f2381c0c
Bbubmunoreka LIOK
https://m.edsoo.ru/3cac6dal

bu6mmoreka [IOK
https://m.edsoo.ru/cc7681d4

OnexTpoHHbIe HU(DPOBbIE
00pa3oBaTebHBIC PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/487a8593

Bbu6nmuoreka [JOK
https://m.edsoo.ru/4clabccb
bu6mmoreka [IOK
https://m.edsoo.ru/d35d5262
Bbubnmuoreka [JOK
https://m.edsoo.ru/26d9c5ba

bu6mmoreka [IOK
https://m.edsoo.ru/a37a0c21


https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21

10

11

12

13

14

15

16

17

18

19

20

21

Tema ypoka

[Ipumenenue 3akoHa Amriepa. IIEKTPOU3MEPUTENbHBIE TPHUOOPHI
Cuia JlopeHua, e€ HanpaBiIeHUE U MOJyJIb. [[BUKeHHE 3apsKEeHHOU
YacCTHULbl B OJTHOPOJHOM MarHUTHOM I10JI€

Penrenue 3amau

PaGora cuel Jlopennia

Penrtenue 3amau

MarunutHoe nose B Bemectse. GeppoMarHeTuk, rnapa- u

MaMarHeTUKH
OcHoBHEBIE CBOMCTBa (heppoMarHeTukoB. [Ipumenenmne

beppoMarHeTUKOB

Pemenue 3amau no reme "MarautHoe mose"

Penrenue 3amad mo reMe "MargutHoe 1mose"

SIBneHune aneKTpPOMAarHUTHOM UHAYKIUU. 1I0TOK BEKTOpa MarHUTHOM
WUHIYKIUH

OJIC nHaykiuu

3aKOH AJeKTpoMarHuTHOW nHaykuuu dapanes

Buxpeoe anektpuueckoe noiie. Toku Oyko

O/1C nHAYKIMM B JBUKYLIUXCS TPOBOAHUKAX

Penrenue 3anau

IIpaBuio Jlenna

Bcero Kourponbubie Ilpaktuyeckue H3YICHHA

1

KonmdaectBo yacon

paboThI

paboThI

Jlara

ONeKTpoHHEIE I(POBBIC
00pa3oBaTebHBIC PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/ad7718d7
Bbu6nuoreka [JOK
https://m.edsoo.ru/c97afaal
bu6mmoreka [IOK
https://m.edsoo.ru/504e98c7
Bbu6nuoreka [JOK
https://m.edsoo.ru/d518be4b
bu6mmorexa [IOK
https://m.edsoo.ru/93617bd9
Bbu6nuoreka [JOK
https://m.edsoo.ru/30ff9608
bu6mmorexa [IOK
https://m.edsoo.ru/0b58190a
Bbu6nuoreka [JOK
https://m.edsoo.ru/5b55¢307
bu6mmoreka [IOK
https://m.edsoo.ru/41c4ae8a
Bbu6nmuoreka [JOK
https://m.edsoo.ru/b3efalcl
bu6mmorexa [IOK
https://m.edsoo.ru/48150bd8
Bbubnmuoreka [JOK
https://m.edsoo.ru/a6dec188
bu6mmoreka [IOK
https://m.edsoo.ru/15abe140
Bbu6nmuoreka [JOK
https://m.edsoo.ru/0235cc02
bu6mmoreka [IOK
https://m.edsoo.ru/4dfda618
Bbu6nmuoreka [JOK
https://m.edsoo.ru/bbc22726


https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

Ne Tema ypoka KomnunuectBo uacos Jara ONeKTpoHHEIE I(POBBIC
n/n Bcero Kourponbubie Ilpaktuyeckue H3YICHHA 00pasoBaTeIbHEIC PECYPCh
paboThI paboThI
22 MuayktuBHOCTH. KaTylka WHIYKTHBHOCTH B IICTIH ITOCTOSSHHOTO TOKa 1 bu6mmorexa [IOK
https://m.edsoo.ru/621eae9d
23 SBnenue camonnaykuuu. IJ1C caMOMHAYKIUU 1 bubmmoreka [IOK
https://m.edsoo.ru/7ee60ca8
24  DHeprus MarHUTHOTO TIOJISl KATYIIKH ¢ TOKOM. DJICKTPOMAarHUTHOE 1 bubnmoreka [JOK
nosne https://m.edsoo.ru/b3cOad11
25 Pemienwue 3a1a4 1 Bbu6nuoreka [JOK
https://m.edsoo.ru/88f69d2b
26 O0600ONICHHE U CUCTEMATH3AIHs 3HAHKI 110 TeMe "DiekTpoauHaMuka” 1 bubmuoreka [JOK
https://m.edsoo.ru/76484025
27 KouTponbHas paboTa 1o teme "neKTpoJuHaMuKa" 1 1 bubmmoreka [IOK
https://m.edsoo.ru/8aec09b98
28 KonebarenpHas cucteMa. CBoOOaHBIE KoJleOanus. ["apMoHHUecKre 1 bubmuoreka [JOK
KoeOaHus https://m.edsoo.ru/7c1db385
29 KwuHeMaTHuecKoe U JUHAMHYECKOE OIMCAHUE KOJeOaTeIbHBIX 1 Bbu6nuoreka [JOK
IIBIKEHUN https://m.edsoo.ru/87ce9498
30 DHepreTHyeckoe OoNMHMCcaHWe. BBIBO JMHAMUYECKOTO OMUCAHUS 1 bubmuoreka [JOK

31

32

33

34

35

TapMOHHUYCCKUX KoJIeOaHMH U3 BX SHEPTCTUUCCKOTO U
KHMHEMAaTHYECCKOI'O OITMCaHUuA

Ammntyna u aza konebaHui

[Tepuon u yactora xonebanuii. [Teproa Mabix cBOOOTHBIX
KoJIeOaHUH MaTeMaTHYeCKOro MasTHHKa. [lepro cBOOOTHBIX
KoJie0aHui MPY>KUHHOTO MAasITHAKA

3aryxatomue konedbanus. Beinyxenusie konebanus. Pesonanc

ABTOKOJIEOaHNSA

Pemenue 3amau

https://m.edsoo.ru/e3¢99692

bu6mmoreka [IOK
https://m.edsoo.ru/7a0c439a
Bbu6nmuoreka [JOK
https://m.edsoo.ru/e0399319

Bbu6nmuoreka [JOK
https://m.edsoo.ru/72¢93d09
bu6mmoreka [IOK
https://m.edsoo.ru/6add2644
Bbubnmuoreka [JOK
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5


https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

n/

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

Tema ypoka

VYpok-koH(pepennus "MexaHn4ueckrne KojaeOaHusi B My3bIKaIbHbIX
MHCTpyMeHTax"

O0001eHME U CUCTEMATU3ALMS 3HAHUH 110 TeMe "MexaHudecKue
KoJiebanus"

DneKkTpoMarHuTHeIe Kosiebanus. KonebaTenbHbIN KOHTYD

®opmyna Tomcona. CBsi3b aMIUIMTYBI 3apsiia KOHAEHCATOPA C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE

3aKOH COXpaHEeHMsI SHEPTUU B UI€aTbHOM K0Je0aTelbHOM KOHTYpe

3aryxaroinue JIeKTPOMarHuTHbIC KoieOaHus. BeIHYXIeHHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUs

IlepemenHbIit TOK. Pe3aucTop n KOHAEHCATOP B LEMH IEPEMEHHOTO
TOKa

KaTYI_HKa I/IH,Z[yKTI/IBHOCTI/I B IICIIN HepeMeHHOI‘O TOKa
3akoH Oma 11 2JIEKTPUYECKOM 1EMU MEPEMEHHOT0 TOKa

MomHoCTh MEPEMEHHOI0 TOKA. AMIUTUTYIHOE U ACHCTBYIOIIEE
3HAYEHHE CUJIbI TOKA U HAIIPSIKEHUS

Pe3oHaHC B 3JIEKTpUUYECKOM 1IETH
Pemenue 3agaq

WneansHbiif Tpanchopmarop. [IponsBoacTso, nepenava u
noTpediieHue NEKTPUIECKONH IHEPTHH

OKOJIOTUYECKUE PUCKU IIPU TPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynbTypa ncnosib30BaHus 3IEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU

Penrenue 3anau

Pemenue 3amau

Bcero Kourponbubie Ilpaktuyeckue H3YICHHA

1

KonmdaectBo yacon

paboThI

paboThI

[Hara

ONeKTpoHHEIE I(POBBIC
00pa3oBaTebHBIC PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/8ef587be
Bbu6nuoreka [JOK
https://m.edsoo.ru/eb84182f
bu6mmoreka [IOK
https://m.edsoo.ru/d4adabde
Bbu6nuoreka [JOK
https://m.edsoo.ru/093f9afl
bu6mmorexa [IOK
https://m.edsoo.ru/d1e2d543
Bbu6nuoreka [JOK
https://m.edsoo.ru/5¢668619
bu6mmorexa [IOK
https://m.edsoo.ru/84836152
Bbu6nuoreka [JOK
https://m.edsoo.ru/cfa307af
bu6mmoreka [IOK
https://m.edsoo.ru/8bae38e6
Bbu6nmuoreka [JOK
https://m.edsoo.ru/lcac6cdc
bu6mmorexa [IOK
https://m.edsoo.ru/087506df
Bbubnmuoreka [JOK
https://m.edsoo.ru/al6836a4
bu6mmoreka [IOK
https://m.edsoo.ru/f97418ae
Bbu6nmuoreka [JOK
https://m.edsoo.ru/a6t74d93
bu6mmoreka [IOK
https://m.edsoo.ru/ee6677ed
Bbu6nmuoreka [JOK
https://m.edsoo.ru/7cab59{8


https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8

Ne Tema ypoka KomnunuectBo uacos Hara ONeKTpoHHEIE I(POBBIC

n/n Bcero Kourponbubie Ilpaktuyeckue H3YICHHA 00pasoBaTeIbHEIC PECYPCh
paboThI paboThI
52 O0o0O0meHne U cucTeMaTH3alus 3HaHUH 10 TeMe "DJIeKTpOMarHuTHele | bu6mmorexa [IOK
Kosiebanus" https://m.edsoo.ru/401024a9
53  MexaHuveckue BOJHBI. XapaKTEPUCTUKU MEXaHUUYECKUX BOJIH 1 bubmmoreka [IOK
https://m.edsoo.ru/a58e109f
54 CpoiicTBa MEXaHMYECKUX BOJIH 1 bu6mnoreka [IOK
https://m.edsoo.ru/d9ae1000
55 3Byk. XapaKTepUCTUKH 3BYKa 1 bubmmoreka [JOK
https://m.edsoo.ru/138b6f09
56 Uudpas3syk u ynbTpa3Byk. LIlymoBoe 3arps3HeHHe OKpYKarOmIeh 1 bubmuorexa [JOK
CpeIibI https://m.edsoo.ru/7380038f
57 Pemenune 3amau 1 Bbu6nuoreka [JOK
https://m.edsoo.ru/cfd918bf
58 DeKTpOMarHUTHBIC BOJIHBI. M3TydeHHEe 2IEKTPOMArHUTHBIX BOJIH 1 bubmuorexa [JOK
https://m.edsoo.ru/714e5db1
59 DHeprus >1€KTPOMAarHUTHBIX BOJH. CBOMCTBA JIEKTPOMArHUTHBIX 1 bubmmoreka [IOK
BOJTH https://m.edsoo.ru/d01b818c
60 [IIkana 3JeKTPOMarHUTHBIX BOJIH. [I[puMEHEHHE 2IeKTPOMArHUTHBIX 1 bubmuorexa [JOK
BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49be1f9e
61 TIpuHOUIIBI paANOCBS3H U TENEeBUACHUA. Pagronokams. 1 Bbu6nmuoreka [JOK
DIIeKTPOMarHUTHOE 3arps3HEHNE OKPYIKAOIIECH CPeIbI https://m.edsoo.ru/9196f118
62 KontposnbHas padoTa o reme "Konebanus 1 BOJTHBI" 1 1 bubamoreka [JOK
https://m.edsoo.ru/4£7985a0
63 (Caer. 3aKOH MPSIMOJIUHEHHOTO PacpOCTPaHEHUS CBETa 1 bubmmoreka [JOK
https://m.edsoo.ru/f9566406
64 Pemenue 3aa4 Ha IPUMEHEHHE 3aKOHA MIPAMOIMHENHOTO 1 bu6mnoreka LIOK
pacnpocTpaHeHUs CBETa https://m.edsoo.ru/ea32d455
65 Ortpaxenue cera. [lnockoe 3epkano. Chepraeckoe 3epraio 1 bubmmoreka [JOK
https://m.edsoo.ru/a005d2bb
66 TIpenomieHue cBeta. AOCOTIOTHBIM U OTHOCHTEILHBIN MTOKA3aTeb 1 bubnmroreka [JOK
npesnomienus. [lonnoe BHyTpeHHee oTpaxenue. [IpenenbHplii yroa https://m.edsoo.ru/bc2e55¢cd

MOJIHOTO BHYTPEHHETO OTPaKEHUS


https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

n/
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70

71

72
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75

76
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78

79

80

81

82

Tema ypoka

Pemrenne 3aaa4 Ha IPUMCHCHHUEC 3aKOHOB OTPAXCHUA U ITPCIIOMIICHUA
CBCTa

Xon nyueit B mpusme. ucnepeus ceera. CoXHBIH cocTaB 0e1oro
cBeta. IIBeT

JInn3bl. DOKYyCHOE paCCTOSTHUE M ONITHYECKAs CUJla JIMH3bI
[MocTpoenne n300paXkeHNH B TMH3AX U UX CHCTEMaX. Y BETUYCHUE

JIMH3BI
Pemenue 3a1ay Ha TOCTpOEHUE N300PAKEHHM, TTOTYYaEMBIX C

MOMOILIBIO JINH3
I'ma3 kak onruyeckas cucrema

Pemenue 3amau. [Ipenenbr npUMEHUMOCTH T€OMETPUUYECKON ONTHKU
CKOpOCTb CBETA U METO/bI €€ U3MEPEHUS

Hucnepcus cBera

WnTepdepenmus ceera

KorepenTHble UCTOYHUKH. Y CTIOBHS HAOIIOACHUSI MAKCUMYMOB U
MHUHHUMYMOB

Pemenue 3anau

[Ipumenenue naTephepeHIun

Judpakuus ceera

JudpakuonHas peméTka. Y cioBre HaOM0AeHNS TJIaBHBIX

MaKCHUMYyMOB

Pemenue 3amau

1

paboThI

KonmdaectBo yacon

Bcero Kourponbubie Ilpaktuyeckue H3YICHHA

paboThI

ONeKTpoHHEIE I(POBBIC
00pa3oBaTebHBIC PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/49d830a9
Bbu6nuoreka [JOK
https://m.edsoo.ru/d8elc3be
bu6mmoreka [IOK
https://m.edsoo.ru/60441359
Bbu6nuoreka [JOK
https://m.edsoo.ru/bb53b1d5
bu6mmorexa [IOK
https://m.edsoo.ru/5a868109
Bbu6nuoreka [JOK
https://m.edsoo.ru/ecd480a2
bu6mmorexa [IOK
https://m.edsoo.ru/cd174al0
Bbu6nuoreka [JOK
https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
https://m.edsoo.ru/1el6ccoe
Bbu6nmuoreka [JOK
https://m.edsoo.ru/5fc0c638
bu6mmorexa [IOK
https://m.edsoo.ru/c6416d48
Bbubnmuoreka [JOK
https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
https://m.edsoo.ru/668edbc8
Bbu6nmuoreka [JOK
https://m.edsoo.ru/12ed04b5
bu6mmoreka [IOK
https://m.edsoo.ru/f998d964
Bbu6nmuoreka [JOK
https://m.edsoo.ru/d58c411a


https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
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Tema ypoka

[ToniepeunocTh cBeTOBBIX BOJH. [lomsipuzanus ceeta
Pemenue 3anau

CBeTOBBIE ABJIEHHS B IPUPOJE

O06o06mIeHne u cucreMatu3anus 3HaHui mo treme "Onruka”
KoHnTtponbHas pabota mo teme «OnTuka

['panu1pl MPUMEHUMOCTH KJIACCUYECKON MEXAaHUKH. 3aKOHBI

AIEKTPOAUHAMUKH U MPUHIIUIT OTHOCUTEIBHOCTH
[TocTynaTel cienuanbHOM TEOPUH OTHOCUTEIHBHOCTH

[IpocTpancTBeHHO-BpeMeHHoM uHTepBall. [IpeobpazoBanus JlopeHua.

VYcenoue npuunHHOCTA. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3amesieHre BpEMEHH U COKpaIIEHUE AJIUHbI

DHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTULIbI

CBA3b MacChl C SHEPTUEN U UMITYILCOM PEISTUBUCTCKON YaCTHUIIBI.
DHeprust NoKos

PaBHOBecHOE TemI0BOE U3NTyUYEeHHE

3akoH cmenieHus Buna

I'unotesa M. [linanka o kBaHTax. @OTOHBI

DHeprus U UMNyJabC PoToHA

®otosdpdext. Onpitel A. I'. Cronerosa. 3akons! porodddexra

Bcero Kourponbubie Ilpaktuyeckue H3YICHHA

1

KonmdaectBo yacon

paboThI

paboThI

[Hara

ONeKTpoHHEIE I(POBBIC
00pa3oBaTebHBIC PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/e9890fe9
Bbu6nuoreka [JOK
https://m.edsoo.ru/c56¢8158
bu6mmoreka [IOK
https://m.edsoo.ru/0b36363d
Bbu6nuoreka [JOK
https://m.edsoo.ru/8a14748b
bu6mmorexa [IOK
https://m.edsoo.ru/82315dd4
Bbu6nuoreka [JOK
https://m.edsoo.ru/c9bd77cb
bu6mmorexa [IOK
https://m.edsoo.ru/c56105¢cb
Bbu6nuoreka [JOK
https://m.edsoo.ru/d83742bb

Bbu6nmuoreka [JOK
https://m.edsoo.ru/853a64fc
bu6mmoreka [IOK
https://m.edsoo.ru/b6258ffa
Bbu6nmuoreka [JOK
https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
https://m.edsoo.ru/1c5{f752
Bbu6nuoreka [JOK
https://m.edsoo.ru/a5tfa218
bu6mmoreka [IOK
https://m.edsoo.ru/7fb307ec
Bbu6nuoreka [JOK
https://m.edsoo.ru/8c68e5b9


https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9

Ne Tema ypoka
n/m

98 VpaBHenue DiiHmTeHHA 1 hoTodrdhdekTa. "KpacHas rpanuna”

doroaddexra
99 Masnenue cBera. OnbiTel [1. H. JIeOeneBa

100 BosiHOBBIE CBOICTBA YACTUI]

101 Bonns! ne bpoitns. J{nuna BomHs 1e bpoitnsa u pazmeps! obnactu
JOKAJIN3AIH ABWKYIIEHCS YaCTUIIBI

102 KopmyckyJIspHO-BOJTHOBOH JTyaJli3M

103 Tudppaxuus 31eKTPOHOB Ha KpHCTaILIAX

104 Crnennduka u3mepenuii B MuKpoMupe. COOTHOIICHUS
HeonpenenénHoctei ['elizendepra

105 Pemenue rpaduueckux 3anau

106 Pemenne pacu€THBIX 3a71a4

107 KontponbHas padota no temam: "OcnoBel CTO", "KopmyckymsipHo-
BOJIHOBOU JTyanu3m"

108 OmBITHI MO UCCIICIOBAHHIO CTPOCHUS aToma. [TmaneTapHas MoJIeIb
atoma Pesepdopna

109 Tloctynars! bopa

110 Buger criektpoB. CIEKTp ypOBHEH SHEPTHH aTOMa BOAOPOJIa

111 CnonTaHHOE U BBIHYXXICHHOE U3ITyYCHHUE CBETA

112 JTazep

113 Hyknonnas mozens aapa I'eiizenOepra-Banenko. 3apsa 1 MaccoBoe
yucio sapa. M3oronel. PaqnoakTHBHOCTH

1

paboThI

KonmdaectBo yacon

Bcero Kourponbubie Ilpaktuyeckue H3YICHHA

paboThI

ONeKTpoHHEIE I(POBBIC
00pa3oBaTebHBIC PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/01ef4556
Bbu6nuoreka [JOK
https://m.edsoo.ru/64b4f966
bu6mmoreka [IOK
https://m.edsoo.ru/f59cfcec
Bbu6nuoreka [JOK
https://m.edsoo.ru/5df8bafl
bu6mmorexa [IOK
https://m.edsoo.ru/8ccab62a
Bbu6nuoreka [JOK
https://m.edsoo.ru/30dbal8c
bu6mmorexa [IOK
https://m.edsoo.ru/65783dec
Bbu6nuoreka [JOK
https://m.edsoo.ru/e70195bd
bu6mmoreka [IOK
https://m.edsoo.ru/ee9b3 182
Bbu6nmuoreka [JOK
https://m.edsoo.ru/c3de891a
bu6mmorexa [IOK
https://m.edsoo.ru/312b750a
Bbubnmuoreka [JOK
https://m.edsoo.ru/404dfa9a
bu6mmoreka [IOK
https://m.edsoo.ru/cf74bl1a
Bbu6nmuoreka [JOK
https://m.edsoo.ru/f945d85¢
bu6mmoreka [IOK
https://m.edsoo.ru/2288a0c4
Bbu6nmuoreka [JOK
https://m.edsoo.ru/34adaSde


https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de

Ne Tema ypoka
n/m

114 3akoH pagroakTUBHOTO pacnaaa. CBOWCTBA HOHU3UPYIOIIETO
N3ITyUCHUS. Bnusaune PAANOAKTUBHOCTH HA KUBBIC OPTraHHU3MBI.
Ho3zumetrpus

115 DHeprus cBsS3U HYKIIOHOB B siipe. SnepHbie cuitbl. JledekT Macchl
anapa. Slnepusle peakiuu. SnepHsie peaktopsl. [IpoGieMsr
YIPABJISIEMOT0 TEPMOSAIEPHOTO CUHTE3A. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHS IEPHON IHEPTETUKHI

116 MeTo/pl perucTpaluu 1 UCCIEI0BAHUS 3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIBHBIE B3aUMOAEHCTBUS. baprOHBI, ME30HBI U JICITOHBI.
[IpencraBnenue o CtanaapTHON Mozaenu. KBapk-rirooHHas MOZEIb
aJIpOHOB

117 ®duszunka 3a npeaenamu CtanmgapTHON Mojenn. TEMHas MaTepus U
TéMHas SHeprus. ENMHCTBO pU3nUecKoil KapTHHBI MUpa

118 Dtamnbl pa3BUTHS aCTPOHOMUH. 3HAYCHUE AaCTPOHOMUU

119 TTpuMEeHUMOCTH 3aKOHOB (PU3UKH TSI OOBSICHEHUS TIPUPO,IBI
KOCMHUYECKHX 00BEKTOB. MeTOIbl aCTPOHOMHUYECKHIX MUCCIICTOBAHHIA

120 CoBpemMeHHBIE ONITHYECKUE TETIECKOIIBI, PAIHOTEIECKOIIHI,
BHeaTMoc(epHast aCTpOHOMHUS

121 Bup 3Bé31H0T0 HeOa. Co3Be3/IMs, APKUE 3BE3/IbI, ITIAHETHI, HX
BUINMOC OIBUXKXCHHUC

122 Comnneunas cucrema. Conuie. CojlHeUHas aKTUBHOCTh. MICTOYHUK
sHepruu CoJHIA U 3BE3]

123 3BE3/pI, MX OCHOBHBIC XapaKTepUCTUKHU. J[narpamMma "crieKTpaibHBINH
KJIaCC — CBETUMOCTB"

124 3Be3abl TIABHOM HOCIEA0BATEIILHOCTH

125 Buytpennee crpoenue 38371, CoOBpeMEHHBIC TTPEICTABICHHS O
IPOUCXOXkAECHNUHN U 3Bostolnu CosHLa U 3BE311. DTanbl KU3HU 3BE3]

126 Mneunsii [Tyt — Hama ["anaktuka. Tumnsl ranaktuk. YEpHeIe ABIPHI
B SIIpax raJaKTHK

Bcero Kourponbubie Ilpaktuyeckue H3YICHHA

1

1

KonmdaectBo yacon

paboThI

paboThI

[Hara

OnexTpoHHble HU(DPOBbIE
00pa3oBaTebHBIC PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/aab98bef

bu6mmorexa [IOK
https://m.edsoo.ru/ff1758d0

Bbu6nuoreka [JOK
https://m.edsoo.ru/1ac08a5b

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

Bbu6nuoreka [JOK
https://m.edsoo.ru/ad73e145

bu6mmorexa [IOK
https://m.edsoo.ru/39c44028

Bbu6nuoreka [JOK
https://m.edsoo.ru/4877aale

bu6mmoreka [IOK
https://m.edsoo.ru/aac588eb

bubmuorexa [JOK
https://m.edsoo.ru/22748eb4
bu6mmoreka [IOK
https://m.edsoo.ru/42169944
bubmuorexa [JOK
https://m.edsoo.ru/b3cb766¢
bu6mmoreka [IOK
https://m.edsoo.ru/d09da494

Bbu6nuoreka [JOK
https://m.edsoo.ru/7cd10a0a


https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a

Ne Tema ypoka KomnunuectBo uacos Hara OnexTpoHHble HU(DPOBbIE

n/n Bcero Kourponbubie Ilpaktuyeckue H3YICHHA 00pasoBaTeIbHEIC PECYPCh
paboThI paboThI
127 Bcenennas. Pacmmpenne Beenennoi. 3akon Xa06:ma. Teopus bubanoreka [JOK
Bonbmoro B3psiBa. PenukroBoe uznyueHue https://m.edsoo.ru/3dbd{f0d2
128 Macmrabnas ctpykrypa Beenennoii. Meraranaktuka bubmmoreka [IOK
https://m.edsoo.ru/ce234633
129 Hepeménubie mpoOJIeMbl aCTPOHOMHUH bubnmoreka [JOK
https://m.edsoo.ru/d37d9fte
130 dusnueckmii mpakTukym 1o treme "VccnegoBanue MarHUTHOTO TOJIS bubmmoreka [IOK

MOCTOSIHHELIX MaruuToB' min "UccienoBanue CBONCTB
dbeppomarneTukoB" unu "MccnenoBaHue NeHCTBUS TOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKOM"

131 ®dusnyeckuit mpakTukyM o teme "M3mepenne cuitbl Amrepa' Wiu
"N3y4yeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA'" WU
"OnpeneneHue MarHUTHOM MHAYKIUHA HA OCHOBE U3MEPEHUSI CUITBI
Ammepa"

132 dusnueckmii mpakTukyM 1o teme "MccnenoBanue sBIeHUS
3JIEKTPOMArHUTHON MHAYKIMK" K "OnpeneseHne NHIYKIHU
BHUXPEBOI'0 MarHUTHOTO MOJs"

133 ®dusnueckuii mpakTukyM 1o treme "MccnenoBanue sBICHUS
camonHAyKIuu'" wim "COopKa MOJIETH JIEKTPOMAarHUTHOTO
reHeparopa"

134 ®dusnueckuii mpakTukyM 1o reme "M3mepenue neproaa cBOOOIHBIX
KOJIeOaHU HUTSHOTO U PYKUHHOTO MasTHUKOB"

135 duznyeckuit npaktukyM o teme "[IpeoOpa3oBaHue SHEPTUN B
IPYXUHHOM MasiTHUKE"

136 ®dusnueckmii mpakTukym 1o teme "MccnenoBanue nepeMeHHOro ToKa
yepes MoCJIeJ0BaTeIbHO COeTMHEHHBIE KOHEHCATOP, KaTYIIKY U
pesucrop" unu "HccnenoBanue paboThl HCTOYHUKOB CBETA B IICTIH
MepEMEHHOTO TOKa"

137 duznyeckuit mpakTUKyM 1o TeMe "M3ydeHune mapameTpoB 3BYKOBO
BOJIHBI"

138 dusnueckuii mpakTukym 1o teme "MzmMepeHnne nokasarens
npenoMieHus crekia” wim "TlomydeHne n300pakeHus B CUCTEME U3
IUIOCKOI'O 3epKaja U JUH3bI"

https://m.edsoo.ru/67361aef

bu6mmorexa [IOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

Bbu6nuoreka [JOK
https://m.edsoo.ru/b8fb6391

Bbu6nuoreka [JOK
https://m.edsoo.ru/5d159d35

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

Bbu6nmuoreka [JOK
https://m.edsoo.ru/89dc2d90

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/42569e¢al


https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1

Ne Tema ypoka Konnuectso uacos Hara
/i Bcero Kourponbubie Ilpaktuyeckue H3YICHHA
paboThI paboThI
139 ®duznyeckuit mpakTukyM o teme "McciaenoBanne 3aBUCUMOCTH 1 1
(OKYCHOTO pacCTOSHUS OT BelecTBa (Ha IpUMepe )KUIKUX JHH3)"
i "N3mepenune GoKyCHOTO PacCTOSIHHS pacCeUBaIONIUX JIMH3"
140 ®duznyeckuit mpakTukyM mo tTeMe "Habmroaenne qudpakium, 1 1
UHTEepEPEHIINH U TOJISIPU3aIK cBeTa"
141 ®dusnueckuii mpakTukyM 1o reme "OnpeaeneHue uMIyinbca u 1 1
SHEPTHH PEISATUBUCTCKUX YacTull (1o gororpadusm TpekoB
3apsHKEHHBIX YaCTHUIl B MATHUTHOM T1oJie)"
142 dusnyeckuii mpakTukyM 1o treme "M3mepenue nocrossHHo Ilnanka 1 1
Ha OCHOBe HuccienoBanus pororddexra” nunu "MccnenoBanue
3aBUMCHUMOCTH CHJIbI TOKA YEPE3 CBETOINO/ OT HaIpsLKEHU "
143 ®dusnueckuii mpakTukym 1o teme "VccnenoBanue crekTpa 1 1
pa3peKeHHOT0 aTOMapHOI'0 BOAOPO/a U U3MEPEHUE MTOCTOSIHHON
Pun6epra"
144 ®dusnueckuii mpakTukyM 1o teme "MccnenoBanue paguoakTHBHOTO 1 1

¢doHa ¢ ucrosb30BaHUEM Ao3uMeTpa" uian "M3ydeHne morioneHus
Oera-yacTuil aTFOMUHUEM"

145 ®dusnuecknii mpaktukym o teme "Habmoaenus 38E€31H0ro Heba
HEBOOPYKEHHBIM TJIa30M C UCIOJIH30BAHUEM KOMITHIOTEPHBIX
MPUIOKEHUH AJIsl OTIpeeTICHUS TOJ0KEHUSI HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC c03Be3/usi CEBEPHOTO MOTYyIMIaApUs U
sipkue 3BE3b1" win "Habmronenus B Teneckorn JIyHbI, T1aHET,
TYMaHHOCTEH U 3BE3AHBIX CKOTUICHUI"

146 O6oOIIeHHEe U cucTeMaTr3anus 3HaHuid. Postb pusuku u actpoHomun 1
B 9KOHOMHYECKOH, TEXHOJOTNYECKOM, COIMAIbHON B ATHYECKON
cdepax AesITeITLHOCTH YeJIOBEKa

147 O6oOIIeHHe U CUCTeMAaTH3alus 3HaHUA. PoJIb 1 MecTO GU3HKH | 1
aCTPOHOMHUH B COBPEMEHHOM Hay4YHOU KapTUHE MHUpa

148 O0oO0menue u cucreMaTu3anus 3Hanui. Ponb ¢pu3ndeckoit Teopuu B 1
dbopMHUpPOBaHUH MPECTABICHUN O PU3NUECKON KApTUHE MHUPA, MECTO
¢u3uUecKoil KapTHHBI MUpa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUHI O IPUPOIe

OnexTpoHHble HU(DPOBbIE
00pa3oBaTebHBIC PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/b879tb3f

bu6mmorexa [IOK
https://m.edsoo.ru/8b7ac737

Bbu6nuoreka [JOK
https://m.edsoo.ru/63756¢47

Bbu6nuoreka [JOK
https://m.edsoo.ru/eb916182

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ec651eb8

Bbu6nuoreka [JOK
https://m.edsoo.ru/c3dabe6e

Bbu6nuoreka [JOK
https://m.edsoo.ru/1072021e

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7¢c

Bbubnmuoreka [JOK
https://m.edsoo.ru/e7d400f4


https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

Ne Tema ypoka
n/m

149 O06o00Owenne u cucTeMaTu3alus 3Hanuii mo reme "Kunemaruka"
150 O0o00wmenne u cucreMaru3anus 3Hanuii mo reMme "Kunemaruka"
151 O0o061enre u cucTeMaTH3anus 3HaHui o Teme "JIuHamuka"

152 O606menne u cucreMaru3anus 3HaHui 1Mo Teme ""CTaThka TBeporo
Teaa"

153 O0o00uIeHne U cucTeEMaTU3alus 3HAHUH 10 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

154 O0o0menue U cucreMaru3aiys 3HaHui 1o TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun"

155 O06o01IeHre U cucTeMaTr3anus 3HaHUK 110 TeMe "TepMouHaMuKa.
TenmoBeie MaIuHbBL"

156 OGoO0mieHne u cucreMaTH3alys 3HaHui 110 Teme "ArperaTHble
cocTosiHus BemecTBa. @a3oBbie mepexo bl

157 O6o0IIeHne U CHCTeMAaTU3aINs 3HAHUH 10 TeMe "DIIEKTPUIECKOoe
mone"

158 O000wmenne u cucTeMaTn3aus 3HaHuil 110 TeMe "T1oCcTOAHHBINA
AIEKTPUYECKHUI TOK"

159 O6o61IeHre 1 crucTeMaTu3anus 3HaHuK 1Mo TeMe "TOKH B pa3IMuHBIX
cpenax”
160 O000ImIEHnEe U cucTeEMaTU3alMs 3HAHU 110 TeMe "MaruuTtHoe moje"

161 PesepBHbIit ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHH 110 TEMe
"DneKTpoMarHuTHas UHIYKIus"

162 PesepBHbIil ypok. O000IIEHNE U CUCTEMATHU3AIHSI 3HAHHU 110 TeMe
"Mexannueckue KonebaHus"

163 PesepBHbIi ypok. O000IICHHE U CUCTEMATHU3AIMS 3HAHHUHA 110 TEMe
"DNeKTpOMAarHUTHbBIE KOJleOaHus "

164 PesepBHbIil ypok. O000IIEHNE U CHCTEMATHU3AIHS 3HAHHUM 110 TeMe
"MexaHU4YeCKHE U JIEKTPOMAarHUTHbIE BOJIHBI"

Bcero Kourponbubie Ilpaktuyeckue H3YICHHA

1

KonmdaectBo yacon

paboThI

paboThI

[Hara

ONeKTpoHHEIE I(POBBIC
00pa3oBaTebHBIC PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/b032fc4b
Bbu6nuoreka [JOK
https://m.edsoo.ru/4e31b507
bu6mmoreka [IOK
https://m.edsoo.ru/2dfbafc5
Bbu6nuoreka [JOK
https://m.edsoo.ru/3cca482e
bu6mmorexa [IOK
https://m.edsoo.ru/32a4d1a0
Bbu6nuoreka [JOK
https://m.edsoo.ru/ed440ca8
bu6mmorexa [IOK
https://m.edsoo.ru/c63f7c10
Bbu6nuoreka [JOK
https://m.edsoo.ru/1d36b5bl
bu6mmoreka [IOK
https://m.edsoo.ru/3bf0def9
Bbu6nmuoreka [JOK
https://m.edsoo.ru/71453ee6
bu6mmorexa [IOK
https://m.edsoo.ru/3d40077a
Bbubnmuoreka [JOK
https://m.edsoo.ru/3b4c06ae
bu6mmoreka [IOK
https://m.edsoo.ru/053e2248
Bbu6nmuoreka [JOK
https://m.edsoo.ru/d6310bfd
bu6mmoreka [IOK
https://m.edsoo.ru/5e2bb83d
Bbu6nmuoreka [JOK
https://m.edsoo.ru/96a7a2dd
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Ne Tema ypoka
n/m

165 PesepBHbIi ypok. O000IICHHE U CUCTEMATHU3AIMS 3HAHHUH 110 TEMe
"Onrtuka"

166 PesepBHbIil ypok. O000IIEHNE U CUCTEMATHU3AIHS 3HAHHA 110 TeMe
"OcnoBbl CTO"

167 PesepBHbIi ypok. O000IICHHE U CUCTEMATHU3AIMS 3HAHHUH 110 TEMe
"KopnycKysipHO-BOIHOBOM Ayasin3m"

168 PesepBHbIil ypok. O000IIEHNE U CUCTEMATHU3AIHS 3HAHHA 110 TeMe
"®u3uka aroma"

169 PesepBHbIit ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHUHA 110 TEMe
"®u3nKa aTOMHOTO Spa U AJIEMEHTAPHBIX YaCTHIL"

170 PesepBHbIil ypok. O000IIEHNE U CUCTEMATU3AIHS 3HAHHA 110 TeMe
"DneMmeHTHl acTpopuzuku"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

Bcero Kourponbubie Ilpaktuyeckue H3YICHHA
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170

KonmdaectBo yacon

paboThI

paboThI

16

[Hara

ONeKTpoHHEIE I(POBBIC
00pa3oBaTebHBIC PECYPCHI

bu6mmorexa [IOK
https://m.edsoo.ru/52ad1603

Bbu6nuoreka [JOK
https://m.edsoo.ru/5beclc65

bu6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38

Bbu6nuoreka [JOK
https://m.edsoo.ru/1f511654

bu6mmorexa [IOK
https://m.edsoo.ru/905¢5ce0

Bbu6nuoreka [JOK
https://m.edsoo.ru/2bffb94c
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