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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa 1o ¢u3uke Ha ypoBHE cpeHero oOuiero oOpa3oBaHus pa3pa0oTaHa Ha OCHOBE IOJIOKEHHHM M TpeOOBaHMH K pe3ysbTaTaMm
OCBOCHHS OCHOBHOM 00pa3zoBaTeibHOI mporpammsl, npenctaBieHHbIXx B PT'OC COO, a taxxke ¢ yuétoMm denepaibHOi pabodeil mporpaMmsl
Bocniutanuss u KoHuenmuu npenonaBanus ydyeOHoro mpeamera «®Pusnka» B oOpa3oBaTenbHbIX opranmsanusax Poccuiickoit ®enepauumy,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

[Iporpamma mo Qusmke omnpexaesnser o00s3aTeNbHOE NPEAMETHOE COJAEp)KaHHe, YCTAHABIMBAET PEKOMEHIYEMYI0 IOCJEI0BAaTEIbHOCTD
U3y4eHHs] TEM U pa3/eloB Y4eOHOTro MpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH y4yeOHOro mpoliecca,
BO3PaCTHBIX 0coOeHHOCcTeH oOydaromuxcs. [Iporpamma no gusuke naér npencraBieHUe O LENsIX, COAepKaHUM, 00Lel cTpaTerun o0ydeHus,
BOCIIUTaHMS U Pa3BUTHUS 00YYAIOIINXCS CpeACTBaMU yueOHOro npeamera «Pu3ukay» Ha yriayOoIEHHOM ypOBHE.

N3yuenune kypca (pu3MKU yriayOJE€HHOrO YPOBHS IO3BOJIAET pealu3oBaTh 3afauyd Npo(hecCHOHAIBbHOW OpHEHTAlMM, HAIPaBJIEHO Ha
CO3/IaHUE YCIOBUH JUIS TPOSIBIICHHUS] CBOMX WHTEIUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)KIbIM 00y4YaromuMcs, KOTOpbIe HeOOXOMMBI
JUI TIPOJIOJDKEHUsST 00pa30BaHUsl B OpraHU3alMsAX NMPo(hecCHOHAIBHOrO 00pa30BaHMs MO Pa3iMyYHbIM (PU3MKO-TEXHUYECKUM U MHKECHEPHBIM
CHEIUAIBHOCTSIM.

B nporpamMe no ¢usuke onpenenstorcs MmIaHupyeMble pe3ylbTaThl OCBOCHHS Kypca (U3UMKU Ha YPOBHE CpeAHEro oduiero oOpa3oBaHus:
JTUYHOCTHBIE, METANIPEIMETHBIC, TTPEAMETHBIC (Ha yriayOnéHHOM ypoBHE). HayuHO-MeTO10I0TnYeCcKOi OCHOBOM /JIsl pa3padO0TKu TpeOOBaHUI K
JMYHOCTHBIM, METANpPEAMETHBIM H ITPEIMETHBIM pe3yjIbTaTaM 00y4atoliXcsl, OCBOUBIINX IPOrpaMMy Mo (hPU3MKe Ha YpOBHE CPEIHEr0 O0ILero
o0Opa3oBaHus Ha yriayOlIEHHOM YPOBHE, SIBISETCS CHCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o ¢u3uKe BKIOYAET:

IUTAaHUPYEMbIE Pe3yNbTaThl OCBOCHUSI Kypca (U3UKU Ha YriIyOJIEHHOM YpOBHE, B TOM YHCJIE MPEAMETHBIE PE3yNbTaThl 110 TOAaM 00yUYeHUS;

coJiepkaHue yueOHoro npeamera «Pu3ukay» mo rogaM o0ydeHus.

[TporpamMma 1o (usnKe MMeeT MPUMEPHBIM XapaKTep U MOXKET ObITh MCIOJb30BaHA YUUTENAMHU (PU3HUKHU NIl COCTaBJICHUS CBOMX pabodMx
IIPOrPaMM.

[IporpamMma no (u3ukKe He CKOBBIBAET TBOPUYECKYIO WHULIMATUBY yUUTENEH U MPEJOCTaBISET BO3MOXKHOCTH JUISl peaiu3allii pa3iIndHbIX
METOAMYECKHX TMOAXO0J0B K IPEernojaBaHuI0 (pU3MKK Ha yriyOJEHHOM YpOBHE NpPH YCIOBUU COXPAaHEHUS 00s3aTeNbHOM YacTH COep KaHus
Kypca.

dusmnka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B cUCTeMy 3HaHUU 00 okpyxkaromieM mupe. IlIkonbHbI Kypc pu3MKu — cucTeMooOpa3yromuil 11l €CTeCTBEHHO-HAYUHBIX yYEOHBIX
NPEIMETOB, IMOCKOJbKY (pU3MUYECKHe 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB W SIBJICHUH, HM3ydaeMbIX XHMHUeEH, Ouonorued, Qusnueckoin
reorpadueii U actpoHomueil. Mcnonp3oBaHue W akTUBHOE MPHUMEHEHHE (U3MYECKUX 3HAHUN OMpPENeNHSIoO XapakTep U OypHOe pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJOTHH B chepe IHEPreTUKHU, TPAHCIIOPTA, OCBOSHHSI KOCMOCA, MTOJTyYEHHsI HOBBIX MAaTEPUAJIOB C 3a/laHHBIMH CBOMCTBaMHU.
W3yuenue (u3MKKM BHOCHT OCHOBHOM BKJIaJ B ()OPMUPOBAHHE ECTECTBEHHO-HAyYHOW KapTHUHBI Mupa oOywaromierocsi, B (OpMUPOBaHUE
YMEHUH NPUMEHATh HaY4HbIH METOJ MO3HAHUS IIPU BBIIOJHEHUH UMH YU4EOHBIX UCCIIEI0OBaHUM.

B ocHOBY Kypca (pu3uMKH Ha YpOBHE CpeIHEro o0IIero oopa3oBaHus MOJOKEH PAI UeH, KOTOPbIE MOKHO pacCMaTpuBaTh KaK MPUHIIUIIBI
€ro IOCTPOEHUH.
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Hoea yenocmuocmu. B cOOTBETCTBUM C HEW Kype ABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJCPKHUT MaTepUall U3 BCEX Pa3JesioB GU3NKH,
BKJIIOYAET KaK BONPOCHI KJIACCUYECKOH, TaK U COBPEMEHHON (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM ¢ Hell MaTtepuan Kypca GU3MKH OOBEAWMHEH BOKPYT (U3MUECKHX Teopuil. Bemymum B Kypce
ABJsieTcsa (POPMUPOBAHKE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanusanys mpenoyaracT UCIONIb30BaHUE T'YMAHUTAPHOIO IMOTEHIMANa (pU3NYECKOM HAayKH, OCMBICICHHE
CBSI3U Pa3BUTUS GU3UKHU C pa3BUTHEM OOIECTBA, & TAKXKE C MUPOBO33PEHUECKMMHU, HPABCTBEHHBIMH U 3KOJIOIMUYECKUMHU ITPOOIEMaMU.

Hoea npuknaonou nanpaenennocmu. Kype Gpuzuku yriyOoa€HHOTO YpOBHS IPEATOIaraeT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHUYECKHUX H
TEXHOJIOTUYECKUX TNPWIOKEHUH H3y4eHHbIX Teopuil M 3akoHOB. IIpu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOLIMX MpPEICTaBICHUN U
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »3rxonocuzayuu peaausyercs IOCPEACTBOM BBEICHMS 3JIEMEHTOB COJAEP)KAHUSA, IOCBAIIEHHBIX SKOJIOTMYECKMM HpobiemMam
COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pa3BUTHEM TEXHHKH W TEXHOJOTHHA, a TakkKe OOCYXKIeHHS MpodieM palroHaIbHOTO
HIPUPOONOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

OcBoeHue conepKaHusi MPOrpamMMbl MO (PHU3MKE TODKHO OBITH TMOCTPOCHO HA MPUHIMIIAX CHUCTEMHO-IESTEIBHOCTHOTO moaxona. Jlims
Gu3uKu peanuzanys TUX NPUHLUUIOB 0a3MpyeTcs Ha HCIHOJIb30BAHUU CAMOCTOSATENBHOIO IKCIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOILEro
daxropa yueOHOro mpomecca. [y yrimyOnaEHHOrO ypoBHS — 3TO CHUCTEMa CaMOCTOSATENIBHOTO YYCHHYECKOTO 3KCIIEPUMEHTA, BKIIOYAIOIIETO
(bpoHTaIbHBIC YUEHUUECKUE ONBITH IPU U3YYEHUH HOBOI'O MaTepHaia, JadopaTopHble paboThl U paboThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa criocoba peanu3anuu (U3NYECKOTO MPaKTHKyMa. B mepBoM cirydae mpakTukyMm mpoBoautcs aubo B konie 10 u 11 kmaccos, mmbo mocie
HEPBOT0 U BTOPOTO MOJYrOJMi B Ka)KJOM M3 3THUX KilaccoB. BTopoii cmocob — 310 uHTerpanus paboT npakTHKyMa B CUCTEMY JIaOOpPaTOPHBIX
paboT, KOTOphIe MPOBOAATCS B Ipoliecce M3ydeHus: paszaena (temsr). [Ipu 3Tom mon paboTamMu MpakTHKyMa NMOHUMAETCsS CaMOCTOSTEIBHOE
UCCIIeIOBaHKHEe, KOTOPOE MPOBOJIUTCS 110 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT0 BUa O€3 MOIIaroBoi HHCTPYKIIHH.

B mporpamme no ¢usmke cucreMa y4eHHYECKOTO IKCIIEPUMEHTA, Ja00OpaTOPHBIX PadOT M MPaKTHKyMa MPEICTaBICHA SIUHBIM TTEPEUHEM.
Bb10op TemMaTuku JUIsl 3TUX BUJIOB YYEHHUYECKHX MPAKTHUYECKUX pabOT OCYIIECTBISIETCS YUaCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCX0Is U3
O0COOEHHOCTEHl TOYPOYHOIO IJIAaHUPOBAaHUS W OCHAIEeHUs KaOuHeTa ¢usuku. [Ipm »TOM obecrieunBaeTcsi OBJAZEHHE OOYYaIOUIUMUCS
YMEHUSMH HPOBOJUTH NpPsIMbIE U KOCBEHHbIE M3MEpPEHHs, MCCIIEOBAHUS 3aBUCUMOCTEH (PM3MYECKUX BEIUYMH U MOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHue yneiseTcsl PeleHUI0 PacYE€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu 3ToM ans pacdE€THBIX 3a1ad MPHOPUTETOM SIBIISOTCS
3aJ1auu C SIBHO 33JJaHHOM M HESBHO 3aJIaHHON (PU3UYECKON MOJIEIBIO, MO3BOJISIONINE TPUMEHATh H3YYeHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO pa3jiena Kypca, Tak U MHTErpupys NMpUMEHEHHE 3HaHUM M3 pasHbIX pa3zesnoB. {1 KaueCTBEHHBIX 3a7ay NMPHOPUTETOM SBISIOTCS
3aJaHusl Ha OOBsSCHEHWe/NpeJCKa3aHue NpOoTeKaHus (U3NYECKUX SBJIEHUN M TPOLECCOB B OKpYXKamoIed >KU3HH, Tpelyromue BbIOOpa
(bu3nUecKoil MoieNu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TtpeboBanusimu GI'OC COO k MaTepHadbHO-TEXHHYECKOMY oOecledeHHio ydeOHOro Impouecca Kype (u3uku
yrIyOnE€HHOTO YPOBHS Ha YPOBHE CpeiHero o01iero 00pa3oBaHus I0JIKEH U3y4aThCsl B YCIOBUAX MPEIMETHOro Kabuneta. B kabunere Gpusuku
JOJKHO OBITh HeoOxoaumoe JabopaTopHoe OoOOpynOBaHUE MJIS BBIIOJHEHHUS yKa3aHHBIX B MpOrpaMMe Mo (U3MKE YYEHHUYECKUX OIbITOB,
71a00paTOPHBIX PabOT M pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPALIMOHHOE 000PYIOBaHUE.
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JlemoHCcTpanmoHHOEe 000pymoBaHue (GOPMUPYETCSI B COOTBETCTBUM C TPUHIIMIIOM MHHHUMAJIBHOW JOCTATOYHOCTH W OOECTeunBaeT
MIOCTAaHOBKY IEPEYUCICHHBIX B MporpaMMe Mo (u3HMKe KIIOUYEBBIX JEMOHCTpAIMi AJIsl UCCIEeOBAaHUS HM3y4aeMbIX SIBICHUI U MPOLECCOB,
IMIUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMCHCHHIA.

JlaboparopHoe o0opynoBaHuE Ui YYCHUUECKUX MPAKTHUECKUX PadoT GopMUpPYETCs B BUJIE TEMATHUECKUX KOMIUIEKTOB M 00€CIIeYnBaeTCs
B pacué€Te OJHOr0 KOMIUICKTa Ha JBYX oOydarommxcs. TeMaTudeckue KOMIUIEKTHI JabopaTopHOro 000pyIOBaHUS AOKHBI OBITh MOCTPOCHBI
Ha KOMILIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX U IUGPOBHIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BUJE LHU(PPOBBIX
nabopaTopuid.

OCHOBHBIMU LEJAMH U3Y4YeHUs PU3UKU B 001IEM 00pa30BaHUHU SABIISIOTCS:

dbopMUpOBaHHE MHTEpPECA U CTPEMIICHHS O0YYAIOMIUXCSl K HAYYHOMY M3yUYEHUIO MPUPOJIbI, PA3BUTHE UX WHTEIUICKTYaTbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEN;

pa3BUTHE NIPEACTABICHUM O HAYYHOM METO/I€ NTO3HAHUS U (POPMHUPOBAHUE UCCIIETOBATEIHCKOTO OTHOMICHHUS K OKPY>KAIOUTUM SIBIICHUSIM;

dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3y/ibTaTa U3y4eHUsS OCHOB CTPOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;

(dbopMUpOBaHHUE YMEHUN OOBSACHATH SIBJICHHSI C MCIIOJIb30BaHNEM (DU3MUYECKUX 3HAHHIA U HAYIHBIX JIOKA3aTeIIbCTB;

dbopMupoOBaHUE IPEICTABICHU O PO (PU3HUKH JIJIS1 Pa3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE TPEICTABICHUNA O BO3MOXHBIX cepax Oymymiedl mpodecCHOHATBHON NeATEIbHOCTH, CBS3aHHBIX C (DH3MKOW, MOJITOTOBKA K
JanbHeleMy oOy4eHHIO B 5TOM HaIlPaBJICHUU.

JlocTrxkeHue 3TUX 1eliel o0ecneunBacTcs pelieHreM CISIYIONINX 3a/1a4 B IIPOIIECCe U3yUeHHUs Kypca PU3UKH Ha YPOBHE CPEIHEro 00IIero
0o0pa3zoBaHusI:

npuoOpeTeHne CHUCTeMbl 3HAHUU 00 O0mHUX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO
bu3UKy, SIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U IIEMEHTHI aCTPO(DU3HKY;

dbopMHUpOBaHNE YMEHHUN TPUMEHSTh TEOPETUUYECKHE 3HAHUS I OOBSICHEHUs (U3MUECKUX SBICHUW B MPUPOJIE U JUIsl TPUHSATUA
MIPAKTUYECKUX PELICHUI B IIOBCEIHEBHOMN KU3HU;

OCBOEHHUE CMOCOO0B pPELICHUs Pa3IMYHbIX 33J1a4 C SIBHO 3a/IaHHON (QU3MYEecKOW MOJAENbI0, 3a7ad, MOApa3yMEBAIOIINX CAMOCTOATEIbHOE
co3fanue (HU3MUECKON MOJIeN, aIeKBaTHON yCIOBHAM 33auH, B TOM YHCJIE 33/1a4 HHKEHEPHOTO XapaKTepa,

MOHUMaHue (U3UYECKUX OCHOB M TPUHIIUIOB JCHCTBUS TEXHUYECKHUX YCTPOWCTB M TEXHOJIOTMUECKHX IPOIIECCOB, WX BIMSHHUS Ha
OKPY’KaIOILYIO Cpeny;

OBJIQJICHHE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W TPOBEACHHS (U3MUECKUX SKCIEPUMEHTOB, aHalu3a U HWHTEPIpeTaIiu
uH(pOpMaIIH, ONIpeIeTICHHs] IOCTOBEPHOCTH MOJTYYSHHOTO Pe3yabTaTa;

CO3JIaHUE YCIIOBUH JJIsl pa3BUTUS YMEHHUI TPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKOMN AEATEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM mpodhecCHOHATBEHON e TENbHOCTH, CBSI3aHHOU ¢ (PU3UKOH.

B cootBerctBum ¢ tpedoBanusiMu ®I'OC COO yrnyOonéHHBIM ypOBEHb H3ydeHHsI ydeOHoro mpenMera «Du3nka» Ha YPOBHE CPEIHETO
obmrero oOpa3zoBaHus BEIOMpAETCs 00yUaIOIIMMUCS, TUTAHUPYIOIIUMU MPOIOJKEHIE 00pa30BaHMsI TIO CIIEUATBLHOCTAM (PH3UKO-TEXHUYECKOTO
npous.
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Ha nsyuenne ¢usuku (yrinyOn€éHHBIA ypOBEHb) Ha YPOBHE cpenHero odmuiero oopazoBanust orBoautcs 340 wacos: B 10 xitacce — 170 yacos
(5 gacoB B Heenmto), B 11 knacce — 170 wacoB (5 4acoB B HENEIO).

[Ipennaraemselii B mporpaMme 1o (Gpu3uKe nepeueHb JabopaTOPHBIX U MPAKTHYECKUX PadoT SBISIETCS PEKOMEHOBAHHBIM, YUUTENb JE/IAcT
BbIOOp NMpOBEACHUS 1a00PATOPHBIX PAOOT U ONBITOB C YUETOM MHIAMBUAYAIBHBIX OCOOCHHOCTEH 00yJaromuXxcs.

COJAEPKAHUE OBYYEHUSA

10 KUIACC

Pa3nen 1. HayuHblii MeTO MO3HAHMS NPUPOABI.

dusnka — pyHaaMeHTalbHas Hayka o npupojie. Hayunsiit MeTo1 NO3HAHUS M METO/IbI UCCIIEI0BaHUsl (PU3NYECKUX SIBICHUI.

DKCIepUMEHT U TEOpHs B TpoIIecce Mo3HaHMs Mpuposl. HabumoieHre u sKkCrepuMeHT B (pusuke.

Crioco6b! u3MepeHus (PU3NYECKUX BETMUMH (aHAIOTOBbIE U UG POBBIE U3MEPUTENbHbIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemnocTr n3MepeHuit pu3nuecKux BeInIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue GU3NYECKUX SBICHUHM U MpoLecCOB (MaTepuanbHas TOYKa, aOCOIOTHO TBEPAOE TEJO, UealbHas KUAKOCTh, UeaIbHbIHI
ra3, ToueuHbIi 3apsy). [ unoresa. ®usnueckuii 3aK0H, TPAHUIIBI €70 TPUMEHUMOCTH. DU3HUYECKast TEOPHUS.

Pone 1 MecTO Gpu3uKu B (OPMUPOBAHUN COBPEMEHHON Hay4YHOW KapTUHBI MUPA, B IPAKTUUECKON AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHue cuiibl TOKA M HAIPSHKEHUS B LIENH NOCTOSHHOTO TOKA MPHU MOMOILY aHAJIOTOBBIX M HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKOMCTBO ¢ M poBoii 1aboparopueit mo ¢pusuke. [Ipumeps! n3mepeHust GU3MUECKUX BEIWYHH IPU TTOMOIIN KOMITBIOTEPHBIX JTaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrnxkeHre. OTHOCUTEIBHOCTh MEXaHNYECKOTO IBHKEHUS. CHcTeMa OTCUETa.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepHanbHOM TOUKH, €r0 MPOEKIIUK HAa OCH CUCTEMBI KOOpAMHAT. Tpaekropus.

[lepemenienne, cKOpocTh (CpeaHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUalbHOM TOYKH, UX MPOEKIMH HA OCU CHUCTEMBbI
koopauHat. Clio’keHue NEpEMEILIEHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHHUS W IyTH MaTepuUaIbHOU
TOYKU OT BPEMEHH U UX IpauKu.

CBobOosiHOE majieHHue. Y cKopeHHe CBOOOAHOrO mnajieHus. [[Buxenue Tena, OpomIeHHOro MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOP/MHAT,
CKOPOCTH M YCKOPEHHS MaTepHabHON TOYKH OT BPEMEHU U UX Tpa(UKH.

KpuBonuHeliHoe nBHKeHHE. [[BH)KEHHME MaTepHAIbHONM TOYKH IO OKPY)KHOCTH. YTJoOBas M JIMHEWHas cKopocTh. llepwon m wacrora
oOpamienus. LleHTpocTpemuTenbHOe (HOpMaIbHOE), KacaTeIbHOE (TaHT€HIIMATLHOE) U OJTHOE YCKOPEHHE MaTepHabHON TOUKH.

TexHUYeCKnEe YCTPOICTBA M TEXHOJOTHYECKHE MPOLECCHl: CHUAOMETP, IBH)KEHUE CHAps/IOB, ILIEMHbIE, IIecTepéHuYaThle M PEeMEHHbBIE
nepeaayn, CKOPOCTHBIE TN THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALAS KHHEMAaTUYECKUX XapaKTEPUCTHK JBHKEHUS.
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Crioco0bI HccieJOBaHuUS IBUKCHH.

NnnrocTpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHHM C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBmwxeHus Tena, OpoIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HampaBnenue CkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTU B PEIYKTOpE.

CpaBHeHHE MyTel, TPACKTOPUI, CKOPOCTEHN JABM>KEHHS OJTHOTO M TOT'O K€ TeJa B Pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

N3yueHne HepaBHOMEPHOTO JIBHXKEHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

W3mepeHune ycKopeHus Ipy NpsSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepeHne yCKopeHus CBOOOIHOTO MajcHMsI (PEKOMEHIOBAaHO MCIOJIb30BaHNE ITUPPOBOI Ta00OpaTOPHH).

W3ydeHue ABWKEHUS Tena, OPOIIEHHOrO TOpuU30HTaNbHO. [IpoBepka THMOTE3bl O MPSAMONM MPONOPIUOHATBLHOW 3aBUCHMOCTH MEXKIY
JTAIbHOCTBIO NOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.

N3yuenue aBMKEHUS Tea MO OKPYKHOCTU € IOCTOSHHOW 110 MOJIYJIKO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH IIEproia 00pallleHrss KOHUYECKOro MasiTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

IlepBerit 3akoH Herorona. MHepumaneHbie cucreMbl oTcuéra. IIpuHnun otHocuTensHOCTH ['anmunes. HenmHepuuaneHble cHCTEMBl OTCYETA
(onpeneneHue, NpUMeEpHI).

Macca tena. Cuia. [lpuHnun cynepno3uiumu cui.

Bropoii 3akoH HeroTOHa 11711 MarepuaibHOM TOUKH.

Tpernii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb I'PABUTALIMOHHON 1 MHEPTHON MacCCBl.

Cuna TsxkecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO MaJE€HUs OT BBICOTHI HaJ MOBEPXHOCTHIO IUIAHETHI U OT reorpapuueckoi IIUpPOTHL.
JIBrxeHne HeOEeCHBIX Tel U UX CIyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHUS CKOJIBKEHUS M cuia TpeHus nokos. KoadduuueHnt tpenus. Cuia CONpPOTHBICHUS IPH
JBUKEHHUH TeJa B )KUAKOCTU WM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHUS.

Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHUUyecKne yCTpOHCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: MOIIUITHUKH, JBUKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmntoienue nBUKeHUs Tell B MHEPLUATIbHBIX U HEMHEPIHUAIBHBIX CHCTEMaxX OTCYETA.

ITpyHIMII OTHOCUTEIIBHOCTH.
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Kauenue nByxX HUIMHAPOB UIIM IIAPOB Pa3HOI MACCHI C OJIMHAKOBBIM YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLUAIBHON CUCTEMbI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIOLIEH MPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM MAacChl Te€Jla HA €ro YCKOPEHHE B MHEPLHUAIBHON CHCTEME
OTCU€Ta.

PaBeHCTBO cHJI, BOBHMKAIOIIMX B PE3YJIbTATE€ B3aUMOACHCTBUS TEI.

N3mepeHne macce 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U NaICHUN.

[lenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepenne paBHOACHCTBYIONIECH CHIT ITPH JBMXKEHUH OpycKa 10 HaKJIOHHOM TIOCKOCTH.

[TpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUXKEHUS OpycKa 10 HAKJIOHHOM MJIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €ro MaccChl.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B MPYKUHE U PE3MHOBOM 00pasiie, OT ux JedopMalny.

W3ydeHue ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 IETKMil OJI0K.

N3mepenne ko3 dummenTa TpeHus Mo BEITUMIHHE YIII0BOT0 KO3 duimenTa 3aBUCUMOCTH Frp(N).

HccnenoBanue qBrKeHUs OpycKa M0 HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO3 PUITUEHTOM TPEHUSL.

W3ydeHue ABMKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAoe Teno. [locTynarensHoe M BpalaTesibHOE IBHUYKEHHE TBEPAOro Tena. MOMEHT CHUibl OTHOCUTEIBHO OCH Bpalll€HUS.
[1nedo cunbl. CrioxkeHUe Cuil, MPUIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeyCTOHYMBOE, Oe3pa3TuyHOE PAaBHOBECHE.

TexHUuYecKne yCTpONUCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: KPOHIITEWH, CTPOUTENbHBIN KpaH, peléTyaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue yclIOBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIEr0 OCh BPAIICHHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3y4eHne ycTo4nBOCTH TBEPAOTO TEA, UMEIOLIETO IUIOIMIAAb ONIOPHI.

Tema 4. 3axonsl coxpanenus é mexanuxe.

NMnynbsc MmaTepralibHOM TOUKH, CUCTEMbI MaTepUaIbHBIX ToueK. LIeHTp Macc cucteMbl MaTepUaIbHBIX TOUEK. TeopeMa O ABUKEHUU LIEHTpa
Macc.

NMiynbC cuiibl 1 ”3BMEHEHHE UMITYJIbCa Tea.
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3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOC NBMIKEHHE.

MoMeHT uMItysibca MaTepuanbHON TOUKH. [IpencraBienrne 0 COXpaHEHUM MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJIAX.

PaGoTa cuiibl Ha MaJIOM ¥ Ha KOHEYHOM TiepeMenieHud. [ padudeckoe npeacTaBiecHue pabOThI CHJIBI.

MOIIIHOCTE CUJIBL.

Kunerndeckast sHEprus MatepuaibHON TOUkH. Teopema 00 M3MEHEHHH KHHETHYECKON YHEPTrUHA MaTepUaIbHON TOUKH.

[ToreHnManpHBIC W HEMOTCHIMAIbHBIC CUibl. [loTeHnanbpHas sHeprus. [loTeHIManbHas YHeprust ynpyro aeGopMUpOBaHHON MPYKUHBL
[ToreHimanpHas HEPrus TeJia B OHOPOJHOM TI'paBUTALIMOHHOM moJie. [loTeHimanpHas 3Heprus Tejia B TPaBUTALIMOHHOM TOJI€ OJHOPOIHOTO
mapa (BHyTpH U BHE 11apa). Bropast kocmuueckasi CKopocTb. TpeTbs KocMHUecKasi CKOPOCTb.

CBs13b pabOTHI HETTOTEHITMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKON PHEPTrUH CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHUYECKOM YHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu 11 naeanbHON KUAKOCTH KaK CIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPTUu.

TexHUYECKHE YCTPOMCTBA M TEXHOJIOTHYECKHUE MPOIIECCHI: TBUKCHHUE PAKET, BOJOMET, KOMEP, MPYKUHHBIN IMHCTOJIET, THPOCKOII, PUTYPHOE
KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE ABMKCHUE.

N3MepeHne MOIHOCTH CHUJIBI.

N3meHenune sHepruu Tesa npu COBEPIICHUH padOThI.

B3anmuble npeBpalieHusi KHHETUYECKOW U MOTEHUMAJIBbHOW SHEPTUI IIPU IEUCTBUU HA TEJIO CUJIbI TSKECTHU U CUIIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUU TPU CBOOOHOM I1aJ/ICHUU.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

N3MepeHne nmitynbca Tena o TOpMO3HOMY MyTH.

H3mepeHune CUibl TATH, CKOPOCTH MOJIEH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHHS UIMITYJIbCA TeJa C UMITYJIbCOM CHITBI.

HccnenoBanue coxpaHeHus UMITYJIbCA IIPU YIIPYTOM B3aWMOJICVCTBUH.

W3mepeHre KNHETUYECKOM YHEPTUHU Teja 10 TOPMO3HOMY ITyTH.

CpaBHeHUE H3MEHEHHS MOTEHIINABHOM SHEPTUHU TPY>KUHBI C pabOTON CHUITBI TPEHUSI.

Onpenenenne padOTHI CHIIBI TPSHUS TIPH IBIXKCHUH TeJIa TI0 HAKJIOHHOM TIOCKOCTH.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ochosvt MONEKYNAPHO-KUHEMUYECKOU MEOPU.

OcHOBHBIE TOJNIOKEHHSI MOJeKylnsapHo-kuHeTndeckoil Teopun (MKT), ux ombeitHOe obocHoBanue. uddys3us. bpoyHoBckoe ABMXKEHUE.
Xapaktep IBWKEHUS W B3aUMOJICHCTBUSI YaCTHUIl BemecTBa. Mojenu CTpOEHUs Ta30B, KUJIKOCTEH M TBEPABIX TeT M OOBSCHEHHE CBOWCTB
BEILECTBA Ha OCHOBE 3TUX Mojenei. Macca u pazMepsl Mosekyn (atomoB). Konmnuectso BemiectBa. [locTostHHas ABoraapo.
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TemoBoe paBHOBecue. Temnepatypa u ciocoOsl e€ uzmepenus. lllkama temneparyp Llenbcus.

Mopenp uaeanbHOro raza B MOJEKYJIIPHO-KMHETUYECKONM TEOPUU: YACTHULIBI ra3a JBUIKYTCS XAOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C
JIPYrOM.

["a3oBbIic 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeiipona. AGcomoTHas temreparypa (mkana Temneparyp KensBuna). 3akoH JlambToHa.
W3omporieccsl B UACAITHHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. | padudeckoe mpepcTaBieHue H30MPOIECCOB: U30TEPMa, U30X0pa,
n3o0apa.

CBsi3p MeXJy [aBICHUEM U CpeIHEH KHHETUYECKOM 3HEpPruei IMOCTYNaTeIbHOTO TEIJIOBOIO JBMKEHMSI MOJIEKYJ MJI€albHOIO Tras3a
(OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOM TEeOpUU UACaTbHOrO ra3a).

CBs3b a0CONIOTHOW TeMIiepaTypbl TEPMOJUHAMHUYECKONW CHUCTEMBI CO CpEIHEH KHHETUYECKOW SHEprueil MOCTyNaTelbHOTO TETIOBOTO
JBUKEHHUSI €€ YaCTHLL.

TexHUYECKHe YCTPOHUCTBA M TEXHOJIOTHYECKUE MPOLIECCHI: TEPMOMETP, OapOMETp, MOTyYeHHEe HaHOMATEePHAaJIOB.

Hemoncmpayuu.

Mogenu TBUKEHHSI YaCTHUIl BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUSL.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xunkocreit.

Mopens onbita LlTepHa.

[IpuTsixeHnue MoJeKyI.

Mopnenu KpUCTaUIMYECKUX PEHIETOK.

HaOGnronenue u uccneoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue mpoiiecca yCTaHOBIICHUS TEIUIOBOTO PABHOBECHS MPH TETNIOOOMEHE MEXAY Topsiueld U XOIOAHON BOIOM.

N3yuenune n30TepMudecKoro mpoiiecca (PeKOMEHI0BaHO UCTIOIb30BaHUE ITU(POBOI TaOOPATOPUH).

N3y4eHne n30XO0pHOro npouecca.

N3yuenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T/]) cuctema. 3aganue BHEITHUX YCIOBUN JJIsl TEPMOJIMHAMUYECKON ccTeMbl. BHelIHNE 1 BHYTPEHHHE TapaMeTphI.
[TapameTpsl TEPMOIMHAMUYECKON CHCTEMBI KaK CPEHUE 3HAYCHUST BETUYNH, OMMUCHIBAIONINX €€ COCTOSHIE Ha MUKPOCKOTTHYECKOM YPOBHE.

HyneBoe nauano repmoanHaMuku. CaMONpPOU3BOJIbHAS peJaKkcalns TEPMOANHAMUYECKON CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mopnenp uaeanbHOro raza B TEpMOJAMHAMUKE — CHCTEMa YpaBHEHUM: ypaBHeHHe MeHieneeBa—KianelpoHa U BEIpaKE€HHE 1JI1 BHYTPEHHEN
SHEPruu. YCJIOBUS NPUMEHUMOCTH 3TOM MOJENW: HU3Kas KOHIIEHTPAlLlMs YacTHUIl, BBICOKHE TemIepaTrypbl. BelpakeHue ajii BHYTpEeHHEH
SHEPrUH OJHOATOMHOI'O HI€aJIbHOTO ra3a.

KBazucrarnueckue 1 HECTaTHUECKUE MPOLIECCHI.
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OnemenTapHas paboTa B TepMoIuHaMuKe. Beraucnenue paboTsl 1mo rpaduky mnpouecca Ha pV-auarpaMmme.

Temonepenaya kak crnocod HM3MEHEHHs BHYTPEHHEH SHEPIUM TEPMOJMHAMHYECKON CUCTeMbl 0e3 coBepuieHHs pabotbl. KoHBekius,
TEIJIONPOBOIHOCTb, U3JTYUCHHE.

KonmnuectBo Temnotel. TemnoémMkocTh Tena. YaenbHas W MOJISIpHas TEIUIOEMKOCTH BeEIIeCTBa. YpaBHeHue Maiiepa. Y enbHas TerioTa
CropaHusi TOTUIMBa. Pacuér KonmuecTBa TeIUIOTH Mpu Teruionepenade. [lonsarue o6 aamabaTHOM Tporecce.

[lepBbiii 3akOH TepMoAMHAMUKH. BHyTpenHuss sHeprusi. KomudecTBo TemnoTsl M paboTa Kak Mepbl M3MEHEHHUS BHYTPEHHEHM SHEpruu
TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoii 3aKkOH TEPMOJIMHAMHKHU JJIsI PABHOBECHBIX MPOLECCOB: YEpe3 3aJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOU CHUCTEMBI
MPOXOIUT CIUHCTBEHHAS afuadara. AOCONIOTHASI TEMITEpaTypa.

Bropoii 3akoH TepMOAMHAMUKH IJii HEPAaBHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO IEpeAaTh TEIJIOTy OT Oojiee XOJOJHOro Teia K Oolee
HarpeToMy 0Oe3 komneHcanuu (Knaysuyc). HeobparumMocTs npupoHbIX POLIECCOB.

[Tpunmune! aeiicTBus TemaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII1/. [{ukn Kapho.

DKOJIOTMYECKHUE aCIIEKThI MCII0JIb30BAaHUs TEIJIOBBIX ABUTaTeNIel. TennoBoe 3arps3HeHNe OKpYKarolen Cpeibl.

TexHU4YecKne yCTPOMCTBA M TEXHOJOTUYECKHE IMPOIECChl: XOJIOAMWIBHHUK, KOHIUIIMOHED, AM3EIbHBI M KapOIOpaTOpPHBIN JBUTATENH,
napoBas TypOuWHA, MOJY4YEHHE CBEPXHHU3KUX TEMIepaTyp, YTHIM3AIUs «TEIUIOBBIX» OTXOJOB C HCIOJIB30BaHHWEM TEILIOBOTO HAcoCa,
yTHIIM3a1Ms OMOOPTaHUYECKOTO TOIUIMBA JIJISl BEIPAOOTKH «TETUIOBOMY M DJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenune temmepaTypsl Ipu auadaTHIECKOM PaCIIUPEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJIeTbHBIX TEMIO0EMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KoMnbrorepHble MOJENH TETUIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npaKmuxym.

N3mepenne yaenpHON TeIIOEMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3yueHnne B3aMMOCBSI3M SHEPTUU MEKMOJICKYJIIPHOTO B3aUMOICUCTBHUS U TEMIIEPATYPHI KUTICHUS KUKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoonl.

[Tapoo6pa3oBanue u kKoHAeHcalus. Vicriapenue u kurenne. Y ienpHasi TeIioTa mapooopa3oBaHusl.

Haceliiennsie 1 HeHachlllleHHbIE Napbl. KauecTBEHHas 3aBUCHUMOCTb IUIOTHOCTH M JAaBJIEHUS HACHIIIEHHOTO Mapa OT TeMMeparypbl, UX
HE3aBUCHUMOCTH OT 00bEMA HACKIIIIEHHOTO Tapa. 3aBHCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS B JKUJIKOCTH.

BrnaxnocTs Bo3yxa. AGCONIOTHAS U OTHOCUTEIBHAS BIAXKHOCTb.
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Teépnoe teno. Kpucrammmyeckne u amopHbie Tena. AHHU30TPOIUS CBOMCTB KpUCTA/LIOB. IlmaBneHuwe u Kpucrammmzanus. YaenbHas
TeruioTa riasiaeHusd. Cyonumarus.

Hedopmarun TBEpHOro Tena. Pactskenue u cxarue. Caur. Monyns FOwnra. [Ipenen ynpyrux aedopmarimid.

TennoBoe paciupeHue XUAKOCTEH M TBEPABIX Tell, 00bEMHOE M JMHEHWHOE pacuIMpeHue. AHFapMOHM3M TEIUIOBBIX KOJIE€OaHMH 4acTHIL
BElIECTBA KaK IPUYMHA TEIJIOBOI'O PACIIUPEHUS TeN (HA KAYECTBEHHOM YPOBHE).

ITpeoOpa3oBanue s3HEpruu B (Ha3oBbIX EPEXOAX.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTspkeHHe. KoapduuueHT noBepxHOCTHOro HarskeHus. Kamwmnsphele sBineHus. JlaBneHWe IOJ HCKPUBIEHHOM
MOBEPXHOCTHIO KuaKocTH. Dopmyrna Jlamnaca.

TexHuueckue ycTpoHcTBa U TEXHOJOTUYECKUE MPOLECCHI: JKUAKUE KPUCTAIIIbI, COBPEMEHHBIE MaTepHAaJIbl.

Hemoncmpayuu.

TennoBoe pacuipeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noHM>XeHHOM JIaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnbIThl C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

Kanwnsipusle siBineHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CniocoObl U3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nepopmarmii.

Hab6monenue mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, nPaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenue yienbHOM TEIIOTH! MIIaBIEHUS JIbAA.

W3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B MOMEIIEHHUH.

N3mepenne ko3¢ uineHTa moBepXHOCTHOTO HATSIKCHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3nHOBOro 00pa3iia OT MPHIIOKEHHOM K HEMY CHJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexmpuueckoe noie.
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Onextpuzauusi Tea U €€ MpOSIBICHUSA. OJEKTpUYeCKuM 3apsai. JlBa Buaa AJIEKTpUYECKUX 3apsaoB. IIpOBOAHMKM, AMDIEKTPUKU U
MOJIYIIPOBOJHUKH. DJIE€MEHTAPHBIN AIEKTPUUECKUH 3apsi/l. 3aKOH COXPAHEHUSI JIEKTPUUYECKOIO 3apsiia.

B3aumoneiictBue 3apsioB. Toueunsie 3apsiabl. 3akoH Kyona.

Onektpuueckoe nose. Ero neficteue Ha 31€KTpUUYECKUE 3apsibl.

Hanpsok€aHocTs anekrpudeckoro mnois. IIpoOHbii 3apsn. JIMHUM HanpspKEHHOCTH 3JEKTpUYecKoro mnosis. OJHOPOJHOE 3IIEKTPUYECKOE
oJie.

[ToTeHIManbHOCTh  3JIEKTPOCTATUYECKOrO IMoJid. Pa3HOCTh MOTEHUMANOB M HampsbkeHue. lloTeHnuanbHas »Heprus 3apsjga B
anekTpocratnueckoM mnode. lloreHmuman saekrpoctatndeckoro mnosis. CBs3b HANpsHKEHHOCTH TOJE M PA3HOCTH IMOTEHUMAIOB JJIA
AJIEKTPOCTATUYECKOTO OIS (KaK OJHOPOJHOr0, TaK U HEOJHOPOIHOTO).

[IpuHUUMI Cyneprno3uIK JIEKTPUYECKHUX MTOJIECH.

[Tone Toueunoro 3apsana. [lone paBHOMepHO 3apspkeHHOUN ceprl. [lone paBHOMEpHO 3apspkeHHOro 1o 00béMy mapa. [lose paBHOMEpHO
3apsHKEHHON OECKOHEYHOM TIOCKOCTH. KapTHHBI TMHUN HAPSDKEHHOCTH ATHX MOJIEH U SKBUIIOTEHIIMATBHBIX TOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 3apsIIOB.

JM3neKTpUKHY B 3JIEKTPOCTATHUECKOM M0JI€. J(u3iaeKkTpuyeckas NpoOHUIaeMOCTh BEIIECTBA.

Konzgencarop. D1eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOT0 KOH/IEHCATOpa.

[TapannensHoe coequHeHne KoHieHcaropoB. [locnenoBarenbHoe COeIMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

JIBUKeHUE 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuuyeckne yCTpoMCTBA M TEXHOJIOIMYECKHE IPOLIECCHl: DJIEKTPOCKOI, 3JIEKTPOMETP, 3JEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KOHJEHCATOPHI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCeTpoCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

DNeKTpUUEcKoe MoJe 3apsKEHHBIX [IapUKOB.

DIIEKTPUUYECKOE TTOJIE€ IBYX 3apsKEHHBIX TJIACTHH.

Mogenb snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3alIHTa.

YCTpoKCTBO U AEMCTBUE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOWAAM IUJIACTUH, DPACCTOSIHUS MEXAY HUMH U JUAJIEKTPUYECKON
MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTo MOJIs 3apsyKEHHOT0 KOHAEHCATopa.

3apsaka U pa3psika KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie padomot, npaKmuKym.

OneHka cul B3auMOJECICTBUA 3apsKEHHBIX Tell.
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HabumroneHne npeBpalieHys SHEPTrUuy 3apsHKEHHOTO KOHIEHCATOpa B SHEPTUIO M3JIyUYEHUs CBETOINO/1A.

W3ydeHue mpoTeKkaHus TOKa B LIETIH, COJIEprKallel KOHIEHCaTop.

Pacrnipenenenue pa3HOCTH IOTEHIMATIOB (HAIPSDKEHUS) IPU [IOCIEA0BATEILHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue pa3psijaa KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cwiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus cylecTBOBaHUS OCTOSIHHOTO IeKTpudeckoro Toka. Mcrounuku toka. Hanpsxenue U u OJ1C é.

3akoH OMa 1 y4acTKa LEMH.

DNEKTPUUECKOE CONMPOTUBIICHUE. 3aBUCUMOCTb COIPOTUBIIEHUS OJHOPOAHOIO IPOBOJHMKA OT €ro JUIMHBI M IJIOLAAM IONEPEUYHOIo
CeYeHHs. Y IeTbHOE COMPOTHUBIICHNE BEIIECTBA.

[TocnenoBarenbHOE, NMapajlleIbHOE, CMEIIAHHOE COEAMHEHHUE INMPOBOJHUKOB. Pacué€r pa3BeTBIEHHBIX 3ieKTpuueckux uemnei. IIpasuia
Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH Jlxoynsa—JIenna.

MoIIHOCTD AMEKTPUYECKOro TOKa. TeroBas MOITHOCTh, BhIEIIEMAas Ha PE3UCTOPE.

O/1C u BHYTpeHHEE CONPOTHUBIEHNE UCTOYHHMKA TOKA. 3akoH OMma JUIsl MONHOM (3aMKHYTOM) 3JI€KTpUYECKO 1ienu. MoIHOCTh HCTOYHUKA
Toka. KopoTkoe 3ambIkaHue.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHUYeCKHEe YCTPONUCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUMK ANEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

M3MmepeHue cuibl TOKa U HaIIPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAaIIPSDKEHUS AJIs1 PE3UCTOPa, JaMITbl HAaKaJIMBaHUs U CBETOINO/A.

3aBHCHUMOCTb COITPOTUBIIEHUS MJIMHAPUYIECKUX TPOBOAHUKOB OT JJIMHBI, TUIOIIAJHU MONIEPEYHOr0 CEYEHHS U MaTepHala.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHBIICHUS ITPU MOCTOSHHOM HAIPSKEHHUH.

ITpsimoe nzmepenne O/1C. KopoTkoe 3aMbIkaHuE TalbBaHUUECKOIO DJIEMEHTA M OLIEHKA BHYTPEHHETO COIIPOTUBIIECHUS.

CrniocoObl coenMHEeHNs UCTOYHUKOB Toka, D/]C Gatapei.

HccnenoBanue pa3HOCTH TOTEHIMAIOB MEXKAY MOJI0CAMU UCTOYHMKA TOKA OT CHJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomet, npakmuxym.

HccnenoBanye cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaeapHOro COnpoTUBICHHS TPOBOTHUKOB.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS AJIs JIaMITbl HAKAJIMBAHHUS.

VYBenuueHue mpejena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne D/1C 1 BHYTpEHHETO COMPOTUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/1C ranpBaHUYeCcKOro 3J€MEeHTa OT BpEMEHU MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH TOTEHIMAIOB MEXAY MOJII0CAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIEMH.
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HccenenoBanye 3aBUCUMOCTH ITOJI€3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OneKTpuyueckas MPOBOJUMOCTb Pa3IMUYHBIX BELIECTB. DJEKTPOHHAs IMPOBOAUMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTb CONPOTHBIICHUS
METAJIJIOB OT TeMIieparypsl. CBEpXIPOBOIUMOCTb.

DneKkTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M IpUMECHas IPOBOAMMOCTh MONXyHpoBOoAHHMKOB. CBoiicTBa p—n-nepexozaa. llomaynpoBonHuKoBBIE
puOOpHI.

DNEKTPUYECKUH TOK B 3JIEKTPOIUTAX. JNEKTPOJIUTUYECKAS JUCCOLMALMSL. DIeKTpoau3. 3akoHbl Dapanes A JJIEKTPOIIN3a.

OnexkTpuueckuil ToK B razax. CaMOCTOSTENbHBII U HECAMOCTOSATENbHBIN pa3psii. PasinyHble TUIIBI CAMOCTOSATENBHOIO pa3psiaa. MoaHus.
ITna3zma.

TexHuueckue ycTpoWcTBa M INPAKTUYECKOE NPUMEHEHHE: Ta30pa3psiAHbIE JaMIlbl, 3JIEKTPOHHO-JIydeBas TpyOKa, MOIYNPOBOJHUKOBBIE
npuOOpBL: MO, TPAH3UCTOP, (POTOANO, CBETOANO, IajbBaHUKA, paQUHUPOBAHUE ME/U, BHIIUIABKA AIIOMUHUS, 3JIEKTPOHHAS! MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 2nekTpoausa apanes.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIOB U ITOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hab6monenue anexrpomnusa.

N3mepenue 3apsga OJHOBAJICHTHOIO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHHS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaAKTUKYM.

Crioco6b1 u3MepeHus: (PU3MYECKUX BEJTMUYMH C MCIOJIb30BAHUEM aHAJOTOBBIX U HHU(POBBIX M3MEPHUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX cUCTEM. AOCOJIIOTHBIE U OTHOCUTEINIbHBIE MOIPEIIHOCTH U3MEPEeHNH (pu3nueckux BeanyrH. OLeHKa rPpaHull HOTPEeUIHOCTEN.

[TpoBeneHue KOCBEHHBIX M3MEpPEHH, UCCIeI0BaHUM 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH, MPOBEPKA MPEASIOKEHHBIX TMIIOTE3 (BBIOOp U3
paboT, OMUCaHHBIX B TEMAaTHUYECKUX pa3zesiax «YUeHNYeCKUI SKCIIepUMEHT, 1abopaTopHbIe pabOThI, IPAKTUKYM).

Me:xnpeamerHbie CBA3H.

Uzyuenue kypca ¢usuku yriayonéHHoro ypoBHsA B 10 kjacce ocymecTBIsieTcs ¢ YYETOM COJEp)KaTelbHBIX MEKIIPEIMETHBIX CBS3€H C
KypcaMH MaTeMaTUKH, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.
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Mescnpeomemuvle nOHAMUA, CA3ZAHHBIE C U3YUECHUEM MEN 00068 HAYYHO20 NO3ZHAHUA: SBIICHUE, HAYYHBIH (DaKT, THmoTe3a, Gpuandeckas
BEJIMYMHA, 3aKOH, TEOPHs, HAONIOJCHUE, SKCIICPUMEHT, MOJCIUPOBAHUE, MOJCIb, U3MEPEHUE, MOTPEIIHOCTH H3MEPECHHM, M3MEpPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: penieHue CUCTeMbl ypaBHeHUW. JluHeliHas <¢yHKuMs, mnapaboma, rumepbosa, wux rpadukKd W CBOWCTBA.
Tpuronomerpuueckue GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO. BEKTOPBI M MX MPOCKINH
Ha OCH KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonozusa: mexannveckoe IBUKEHHE B KUBOUW mpupojne, auddy3us, 0CMOC, TEIIOOOMEH KHBBIX OPraHU3MOB, TEIUIOBOE 3arps3HCHHE
OKPY’KAIOIIEH CPe/bl, yTHIN3AIUs OMOOPTaHNYECKOTO TOTUIMBA JJISI BRIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTHH, TIOBEPXHOCTHOE HATSHKEHUE U
KaMWUISPHBIC SIBICHUS B IPUPOJIE, IIEKTPUUECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumua: NACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJSpHAs Macca, OJIydeHMe HaHOMAaTepuasos,
TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, >KUAKOCTEM W Ta30B, XUIKUE KPUCTAJUIBI, SJCKTPUUYECKUE CBOMCTBA METAJIOB, 3JIEKTPOIUTHYECKAs
JIMCCOLIMAIMs, rajJbBaHUKA, JICKTPOHHAS MUKPOCKOIIHS.

T'eocpagpua: BnaxxHOCTh BO3/1yXa, BETPhI, 0apPOMETP, TEPMOMETP.

Texnonozusa: npeobpazoBaHUE IBUKCHHUI C HCIOJIB30BAHMEM MEXaHH3MOB, YYET CYXOro U XKUAKOTO TPEHHUS B TEXHHUKE, CTATHUECKUE
KOHCTPYKIIMU (KPOHIITEHH, peméryaTble KOHCTPYKIIMHU), UCIIOIB30BAaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHUKE (TMPOCKOI, BOJOMET U
JIpyTue), ABUTaTelb BHYTPEHHETO CrOpaHus, MapoBasi TypOUHa, OBITOBOM XOJIOAUIBFHUK, KOHIUIIMOHEDP, TEXHOJIOTUHU MOTYyYEHUSI COBPEMEHHBIX
MaTepHaJioB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, SJICKTPOCTATHYECKAs 3allIUTa, 3a3eMJICHUE JIEKTPONPUOOPOB, ra3opa3psIHbIe
JIaMIIbl, TOJYIPOBOAHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3nen 4. dinekTpoamHaMuka.

Tema 4. Maznumnoe noe.

B3auMozeiicTBUEe TOCTOSHHBIX MarHUTOB W TPOBOJHUKOB € TOKOM. MarHutHoe mnose. Bekrop marHuTHoM wuHaykuumu. [IpuHuun
CYNEpPNO3HUIIMY MATHUTHBIX TOJIeH. JIMHUM MAarHUTHON MHYKIIHH.

MarHauTtHoe 1ose MPOBOAHHUKA C TOKOM (IIPSIMOTO MPOBOJIHHKA, KATYIIIKK U KPYroBOro BuTka). OmbeIT Dpcresa.

Cwita Amriepa, e€ HampaBJICHUE U MOJTYJIb.

Cuna JlopeHia, e€ HampaBiieHHe U MOJYJb. J[BIKeHUE 3apsKeHHOM YaCTHIIB B OJHOPOJIHOM MarHuTHOM moie. Pabota cuinel Jlopenia.

MarunutHoe noJie B BemecTse. DeppoMarHeTHKH, Mapa- U TUaMarHeTUKH.

TexHU4ecKkne yCcTpoOCTBA M TEXHOJOTUYECKHUE MPOILIECCHl: MPUMEHEHHUE MOCTOSHHBIX MAarHUTOB, 3JE€KTPOMArHUTOB, TECTEP-MYJIBTUMETP,
ANEKTPOIBUTATEH SIKOOU, YCKOPUTETH JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptrna nuHui WHIYKITMY MarHUTHOTO TIOJISl TTOJIOCOBOTO M TIOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptuna nuHuit MarHuTHOM MHIYKUIMHU MOJIS JJIMHHOTO MPSIMOT0 MPOBOJIHKMKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KATYIIKHA C TOKOM.

B3aumozeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.
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[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBr>xeHus myyka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHuUI NEHCTBUS 3IEKTPOU3MEPUTEIHHOTO MPUOOpPa MarHUTORIIEKTPUIECKOM CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKmMuKym.

HccnenoBanue MarHUTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue 1ecTBUS MOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

N3mepenune cuibl Amrepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CHJIbI TOKA.

Onpenenenre MarHUTHON MHIYKIIUU HA OCHOBE M3MEPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue snekTpoMarHuTHOW MHAYKIMH. [loTok BekTOopa MarHUTHOW MHAYKUMU. DJC MHAYKUMU. 3aKOH 3JIEKTPOMATHUTHOW WHAYKIIUU
®apanes. Buxpesoe anexrpuueckoe nose. Toku Dyko.

O/1C uHayKIMK B IPOBOJHUKE, IBHXKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NuayktuBHOCTh. KaTylka MHAYKTUBHOCTH B LIETIM MTOCTOSTHHOTO TOKa. SIBieHue camonHaykiuu. I{C caMOMHAYKIINH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

DNEeKTPOMarHuTHOE MOJIe.

TexHU4YeCKHe yCTPOUCTBA U TEXHOJIOTHYECKUE MPOIECChl: MHIYKIIMOHHAS TIe4b, COJICHOU]I, 3allIUTa OT JIEKTPU3AIMU TEJl MPU JIBUKCHUH B
MarHUTHOM T0JIe 3eMJIH.

Hemoncmpayuu.

Habmtoienue siBIeHUs 31€KTPOMArHUTHOM WHIYKITHH.

UccnenoBanue 3aBucumoctu DJIC HHIYKIIUU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TOTOKA.

IIpaBumno Jlenna.

[Tanenne MarauTa B aJIIOMUHUAEBON (MEHOW) TpyOe.

SIBneHne caMOMHIYKIUU.

UccnenoBanue 3aBucumoctu IJIC caMOMHAYKIIMU OT CKOPOCTH M3MEHEHHUSI CUJTbI TOKA B IICTTH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuxym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpeznenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIEHUS CAaMOUHIYKITUH.

COopka Moenu NIeKTPOMAarHUTHOTO TeHepaTopa.

Pa3pnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.
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Konebarenbnas cucrema. CBOOOAHBIE KOTEOAHMS.

["apmonnueckue konedanus. Kunematnueckoe U TMHAMUYECKOE OMMCaHUE. DHEPreTHYeCKoe OMrcaHue (3aKOH COXpaHEHUS MEXaHUYeCKOI
SHEpruu). BbIBOJ TMHAMHYECKOTO ONMMCAHHSI TAPMOHUYECKUX KOJIeOaHHii U3 UX SHEPreTUYECKOTO U KUHEMATUYEeCKOTO OMTUCAHUS.

Awmiutyzaa u ¢asa konedanuid. CBsi3b aMIUIUTY/IbI KOJIEOAHUN UCXOIHON BEIMYUHBI C aMILUIUTYIaMU Kojie0aHuM e€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactora konebanuid. Ilepumon Manmbix CBOOOTHBIX KOJeOaHWN MaTeMaTHYeCKOro MasTHHKA. [lepuon cBOOOMHBIX KoJeOaHUU
MPYKUHHOT'O MasATHUKA.

[Tonstne o 3aTyxarommx kojeOaHuWsIX. BbuiHyXIeHHble Konebanus. Pezonanc. PesonancHas kpuBas. BinusHue 3aryxaHus Ha BHI
PE30HAHCHON KpUBOW. ABTOKOJICOAHHMS.

TexHUUecKue yCTpOUCTBA M TEXHOJIOTHYECKUE MPOLIECCHI: METPOHOM, YacChl, Ka4ell, My3bIKaJbHbIE HHCTPYMEHTHI, cericMmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

Habmroienne He3aBUCUMOCTH MIEpUOa MaJIbIX KOJIeOaHH rpy3a Ha HUTU OT aMIUIUTY/bI.

HccenoBanue 3aTyXaOIIUX KOJICOAHUH U 3aBUCHMOCTH TTeproia CBOOOIHBIX KOJICOaHUH OT CONIPOTHBIICHHUS.

HccnenoBanue kosiebaHuil Tpy3a Ha MAaCCHUBHOM MpYKUHE C LIE€TbI0 (POPMHUPOBAHUS MPEACTABICHUI 00 MIeaTbHON MOJENH MPY>KUHHOTO
MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHUsAX rpy3a Ha MpYKHUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO MasTHUKOB.

N3ydeHne 3aKOHOB JABM)KEHHUS TeNa B X0/€ KOoJIeOaHUM Ha yIIpyroM IMO/IBECe.

N3yuenue ABUKEHUS HUTIHOTO MAasITHUKA.

[IpeoOpa3zoBanne F3HEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KoleOaHui.

UccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexmpomazHumnole Koedanus.

Konebarenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMarHUTHBIE KOeOaHUs B HIeaTbHOM KoJsiebaTenbHOM KoHType. Dopmyna Tomcona. Cas3b
aMIUTUTY/IBI 3apsi/ia KOHACHCATOpa C aMILTUTYI0M CUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaroue 3JIeKTPOMarHUTHbIE KosieOaHus. BeIHY)1€eHHBIE JIEKTPOMAarHUTHbIE KOJIeOaHUs.

[TepemeHHbII TOK. MOIITHOCTh MEPEMEHHOr0 TOKa. AMIUIUTYIHOE U JEHCTBYIOIIEE 3HAUEHHWE CHUJIbI TOKA M HANpPSDKEHUS MPU pa3TuYHON
(dopmMe 3aBUCUMOCTH NTEPEMEHHOTO TOKA OT BPEMEHHU.

CuHycouJabHbIN NepeMeHHbIN TOK. Pe3ncTop, KOHIEHCAaTOp M KaTyllka WHAYKTUBHOCTH B II€MH CHHYCOMJAJbHOTO MEPEMEHHOTO TOKa.
Pe3onanc TokoB. Pe3oHanc HanpskeHU.
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Wneanbublil Tpanchopmarop. IlponsBoacTso, nepenava u moTpedieHNe MEKTPHUSCKON YHEPTUH.

DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJCTBE EKTPoIHEpruu. KynbTypa ucrnonb30BaHus 3JIEKTPOIHEPTHH B IIOBCEAHEBHON KHU3HU.

TexHnueckue ycTpoiucTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: IJIEKTPUUECKUN 3BOHOK, T€HEPATOP IEPEMEHHOI0 TOKA, TMHUU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJeOaHUM OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsuiorpaMMBbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHA.

['eHepaTop HE3aTyXalIIUX JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BriHyXaeHHbIE CHHYCOUIaTbHbIE KOJIeOaHusI.

Pesucrop, karynika HHIyKTHBHOCTH U KOHJICHCATOP B LIEMH MIEPEMEHHOTO TOKA.

Pe3onanc npu nocnenoBaTeIbHOM COSTUHEHUH PE3UCTOPA, KATYIIKW UHAYKTUBHOCTH U KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIUIT ACUCTBHS TpaHCHopMaTopa.

Monenb TUHUY dIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

Uzyuenue tpanchopmaropa.

HccnenoBaHue nepeMeHHOI0 TOKa Yepe3 MOCIe10BaTEIbHO COEAMHEHHBIE KOHIEHCATOP, KaTYIIKY U PE3UCTOP.

Habmtoienue 3meKTpoMarHuTHOTO Pe30HAaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL.

MexaHnueckre BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie U npoaoibHbe BOIHBL. [lepros, CKOpOCTh pacpocTpaHeHHs U JUTMHA
BOJIHBL. CBOICTBAa MEXaHMUYECKUX BOJIH: OTpaXXeHUE, peoMIIeHne, MHTepdepeHIus 1 U pakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arpsA3HEHNE OKPYXKAIOLIEH CPeNbl.

DJeKTPOMAarHUTHBIC BOJHBI. Y CIIOBUS H3ITyUEHHSI SJIEKTPOMAarHUTHBIX BOJIH. B3anuMHast opueHTanusi BEKTOPOB B DJIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPpaXXEHUE, IPEIOMIICHHE, MOJISIpU3aLus, HHTephepeHIys U AudpaKiys.

[Ikana eKTpOMarHUTHBIX BOJIH. [I[ppuMeHEeHNE 2IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIMIBI paAMOCBS3U U TeNeBUACHUS. Panuonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAroIIeH Cpeibl.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NMPHUMEHEHHE: MY3bIKalbHble WHCTPYMEHTBHI, pajaap, paJuonpUEMHUK, TEIEeBU30p, aHTEHHA,
tenedon, CBU-neup, ynpTpa3ByKoBasi AMArHOCTHKA B TEXHUKE U MEUIINHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpoCTpaHEHUE TTOTIEPEYHBIX U MTPOJIOJIHBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHHK 3BYKA.
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3aBUCHUMOCTb JITMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

Habmroienue orpaskeHus U NpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakind MEXaHUYECKHX BOJIH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM KOJIEOaHHA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, IPEIOMIICHHE, TONIApU3aiyst, Au(paKus, HTephepeHIHs.

Ob6HapyxeHne HHGPAKPACHOTO U YIbTPapUOIECTOBOTO U3TyYEHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3yuyenue pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pacIpOCTpaHEHUE CBETA B OAHOPOAHOU cpeze. JIyd cBera. ToueuHbI UICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaskeHus cBeTa. [locTpoenune uzodpaxkenuit B mnockom 3epkaine. Chepuueckue 3epkaia.

[Ipenomiienue cBeta. 3aKOHbI IpeIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTenb npenoMieHus. OTHOCUTENbHBIM MOKa3aTeNlb MPEIOMIICHHUS.
[TIoCTOSIHCTBO 4YacTOThI CBETa M COOTHOLIEHWE JJIMH BOJH IpPH MEPEX0/€ MOHOXPOMATHYECKOIO CBETAa Yepe3 IpaHMIly pasjena ABYX
ONTHYECKUX CPELI.

Xon nyueit B mpusme. ucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

ITonHoe BHyTpeHHEE OoTpaxeHue. IIpeenpHbIi yroil OJHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparoiue W paccewBarolve TUH3bl. ToHKas JuH3a. DOKYCHOE pACCTOSHHUE W ONTHYEeCcKas CHJla TOHKOW JHMH3BL. 3aBHCHUMOCTH
(OKYCHOTO pacCTOSIHUS TOHKOM cpeprnyecKoil JTMH3bI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTeNs MPeIoMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox nyda, MPOIIEAIIETro JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IIaBHOW omnTH4eckoil ocu. Iloctpoenne n3o0paxxeHUN TOYKH U OTpE3Ka
psIMOM B COOMPAIOIIMX M PACCEHBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuueckue npudopsl. Pazpemaromias cnocodbHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

Bonnosas ontuka. WuTepdepenuus cera. KorepeHTHble HCTOUYHMKH. YCIOBHUS HAOMIOJEHUS MAaKCUMYMOB M MHHHMYMOB B
UHTEp(EPEHITMOHHOI KapTHHE OT ABYX KOT€PEHTHBIX HCTOYHUKOB. [IpuMepsl kaccuueckux HHTepGEPEHIIMOHHBIX CXEM.

Hudpaxmus ceera. udpakiuonHas pemérka. Y cioBie HaOMI0IeHUS INIaBHBIX MAaKCUMYMOB MPU MaJeHUH MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKITUOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHUYECKHE yCTPOWCTBA M TEXHOJOTHYECKHE IMPOIIECCHl: OYKH, JIyNa, MEepUCKOIN, ¢oToanmapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar,
IIPOCBETJICHUE ONTHUKH, BOJIOKOHHAS ONTHKA, AU(PPAKIIMOHHAS PELIETKA.

Hemoncmpayuu.
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3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeIoMIICHUS CBETA.

HaburoieHne noaHoro BHYTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB YEPE3 IIOCKONAPAIIENIBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKEHUHN B JIMH3AX.

Monenu MEKpOCKOIa, TEIECKOIa.

Habmionenue naTepdepeHnm cBera.

HaGnroneHue 11BETOB TOHKUX IUIEHOK.

HaGmonenue nudpaknuu cBera.

W3ydenue AudpakIIMOHHON PEIIETKH.

Habmonenne nudpakioHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBeTa.

Habumronenue nonspusanuu cBera.

[TpuMmeHeHre NOIIPONOB ISl U3yYEHUSI MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopmsie padomol, RPAKMUKYM.

M3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BEIIECTBA (HA IPUMEPE )KUJKHUX JIUH3).

N3mepenune GpoKyCHOTo pacCTOSIHHUS PacCEeUBaIOIINX JIMH3.

[Toryuenue n300pakeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHne n3zo0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIeCcKONMMUEeCKUX CHCTEM.

HaGnronenue nudpakunu, uHTEpHEpEHIUN U NOJSPU3aIUH CBETA.

N3ydeHne nonasipu3aluy CBeTa, OTPaXEHHOTO OT MOBEPXHOCTH JUAIIEKTPHKA.

N3yuenne naTephEepeHINM Ja3epHOro N3IyYeHUs Ha BYX LIEIAX.

Hab6mronenue nucnepcum.

HaGnronenue u uccnenoBanue AUPppakIuOHHOTO CIEKTpa.

N3Mmepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa U3JydeHHs CBETOAMOAA IPU NOMOIHU AU(PPAKIIMOHHON PEHIETKH.

Pa3nen 6. OcHOBBI crieMAJILHON TEOPHUH OTHOCUTEJIBLHOCTH.

I'paHuIpl IPUMEHUMOCTH KJIaCCUYECKOW MeXaHHUKH. [locTynarsl ciennanbHOM TEOpUN OTHOCUTEIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM uHTepBai. I[IpeoOpazoBanus Jlopenua. YcioBue NpuYMHHOCTH. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH.
3aMmeyIeHHe BpEMEHH U COKPAILEHUE JJIUHBL.

OHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHIIbl. DHEPIUs MOKOSL.
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TexHUYECKHE YCTPONCTBA M TEXHOJIOTUYECKUE MPOIIECCHI: CITYTHUKOBBIC TPUEMHHIKH, YCKOPHUTEIH 3aPSKEHHBIX YaCTHIL.

Y4eHUYeCKU IKCIIEPUMEHT, JIaOopaTOpHbIE PAa0OTHI, IPAKTUKYM.

OnpeneneHne UMITyIbCa U SHEPTUU PEISATUBUCTCKUX YacTHIl (10 GoTorpadusmM TPEKOB 3apsHKCHHBIX YaCTUIl B MATHUTHOM TI0JIE).

Paszgen 7. KBantoBas pusuka.

Tema 1. KopnycKkynapHuo-601106011 Oyaausm.

PaBHOBecHOE TerIoBOe U3inydeHue (M31ydeHre abCcoIoTHO YEPHOTOo Tena). 3akoH cMenleHus Buna. ['unoresa [1nanka o kBanrax.

®DOTOHBI. DHEPTUs U UMITYIIBC (POTOHA.

®dotorpdexr. OmpiTel A. I'. CromeroBa. 3akonbl (orodddekra. YpaBHeHue ODitHmreiHa mia ¢dotodddekra. «KpacHas rpaHumay
dororddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JaBIIEHUE CBETAa HA a0COIIOTHO IMOTJIOMIAOIYI0 U a0COIIOTHO OTPaXKarolyo moBepxHocTh). OnbiThl 11. H.
Jlebenena.

BonnoBele cBoiicTBa yactuil. Bonubl ae bpoitng. Jnuna BonHbl ne bpoiins u pasmepbl o0iacTu JOKaTu3alluy ABMKYIICHCS YaCTHUIIBL.
KopmyckynsapHo-BoaHOBO# nyanu3m. udpakius 3JeKTPOHOB Ha KpHCTaIax.

Crneuunduka usmepenuit B Mukpomupe. CooTHoIeHHs HeonpenenéHnoctei ['eitzendepra.

TexHUYECKHE YCTPOMCTBA U TEXHOJIOTUICCKUE MPOIIECCHI: CIEKTPOMETP, (POTOAIEMEHT, (POTONATINK, TYHHEIBHBI MUKPOCKOTII, COJTHEYHAS
Oarapesi, CBETOAHO/I.

Hemoncmpayuu.

@010 eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO poTodPdeKTa.

HccnenoBaHue 3aBUCMMOCTH COIIPOTHUBIIEHUS MOTYITPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToanoI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gporoaddexra.

HccnenoBaHue 3aBUCIMOCTH CHIIBI TOKA Yepe3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEIOBAHUIO CTpoeHus aToMa. [lmanerapHas mogens atoma Pesepdopra.

[Toctynatel bopa. U3nydenne u mornomieHue OTOHOB MPH MEPEXOIE aTOMa C OJTHOTO YPOBHSI DHEPTUHU Ha APYTOH.

Bunet ciektpoB. CrieKTp ypoBHEH 2HEpruu aToMa BOAOPOIa.

CrioHTaHHOE ¥ BBIHYKJIEHHOE M3IydeHre cBeta. Jlasep.

TexHUYECKHE YCTPONUCTBA M TEXHOJIOTUYECKHE MPOIIECCHI: CIIEKTPATbHBIN aHaU3 (CIIEKTPOCKOM ), JTa3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.
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Habumronienne nuHelyaTbIX CIIEKTPOB.

VY CTpOICTBO U AEUCTBHE CUETYMKA HOHU3UPYIOIIUX YaCTHULL.

OnpeneneHue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4ECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Habntonenue nuneiyaToro crexkTpa.

HccnenoBaHue ciekTpa pa3peskeHHOI0 aTOMapHOIro BOJIOPOJIa U U3MEpEeHUe oCcTossHHON Pundepra.

Tema 3. Qusuxka amomHo20 A0pa u 371eMEHMAPHLIX YACHUY,.

Hyxnonnas monens siapa ['elizen6epra—Banenko. 3apsn sapa. MaccoBoe uucio siapa. M30Torel.

PagnoaktuBHOCTB. Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-uznydenue.

3aKOH paAMOaKTHBHOrO pacnajga. PaauoakTtuBHble wu30TONBI B Ipupoae. CBoMcTBa HMOHU3MPYIOILIErO H3JydeHusa. BiusHue
PaZlMOaKTHUBHOCTH Ha KUBBIE OpraHu3Mbl. EctecTBeHHBIN (OoH u3mydeHus. [lo3umerpusi.

OHeprus cB3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepubie peakuuu. Jlenenue u cunTte3 sgep. SAnepHeie peakropbl. [Ipobmembl ynpaBiasieMOro TEpMOSIEPHOTO CHHTE3a. JKOJIOTHYECKHE
ACIEKThl Pa3BUTHUS SEPHON SHEPTETUKH.

MeTto/1bl perucTpaluuy U UCCIEJOBAHUS 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTabHbIE B3auMoaencTBUsA. bapronsl, Me30Hb!I U sentoHsl. IIpencrasnenne o CrangaptHoil Monenu. KBapk-riatooHHass MOJEINb
aJIpOHOB.

®usuka 3a npeaenamu CtannapTHoN Mojenu. TEMHas MaTepust U TEMHas SJHEPIUsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.

TexHHueCcKne yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: TO3UMETP, KaMepa BuilbcoHa, SIEpHBI pEaKkToOp, TEPMOSACPHBIM pEaKTop,
aToMHas 6oM0a, MarHUTHO-PE30HAHCHAsE ToMOrpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAaHUEM JI03UMETpA.

N3yuenue nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DieMeHTBI ACTPOHOMUH M ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUHU. [IpuKiIazHOE M MHPOBO33PEHUECKOE 3HAYEHHE acTPOHOMHUHU. [IpMMEHMMOCTh 3aKOHOB (QHU3UKU IS
00BSICHEHUS PUPO/IbI KOCMHUECKUX OOBEKTOB.

MeTtop! acTpoHOMHYECKUX HcceaoBaHni. COBpeMeHHbIE ONTHUYECKHUE TEIECKOIIbI, PaJl0TeNIECKOIIbl, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 38é31H0r0 HeOa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrtema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHna u 3BE37.
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3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKU. /[narpamma «CHEKTpaJibHbII KJIacC — CBETUMOCTBY». 3BE3/bl IUVIABHOM I10CIIEOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY IS 3BE3]1 [1aBHOM MOCIIEI0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpEMEHHBIE IIPEICTABICHUS O
IIPOUCXOXAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl XKU3HU 3BE3 L.

Muineunsiii [Iyte — Hama ["anaktuka. [lonoxenue u asuxkenue CouHia B ['anaktuke. Tumnbl ranaktuk. Paguoranaktuku U kBazapsl. YépHbie
JBIPHI B SIIpaxX TaJIaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66:1a. Paz6eranue ranaktuk. Teopus bonbimoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmroenust 3B€31HOT0 HebOa HEBOOPYKEHHBIM TJIa30M C HCIOIb30BAaHHEM KOMIBIOTEPHBIX MPHIOKEHUN IS ONMPENEICHUS MOJIOKEHUS
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31usi CeBEpHOro MOIyIIapHs U SIPKUE 3BE3bI.

Habmronenus B Teneckon JIyHbl, TIaHeT, TYMAaHHOCTEH U 3BE3THBIX CKOIICHUH.

Du3nYecKuil MPaAKTUKYM.

CniocoObl u3MepeHus (HU3MUYEeCKUX BETUYMH C UCIOJIB30BAHHWEM aHAJIOTOBBIX U LU(POBBIX M3MEPUTENBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOJIOTHBIE M OTHOCHUTENIbHBIEC TIOTPEIIHOCTH U3MepeHni prsnyecknx BennyuH. OIeHKa TpaHuIl TOTPEITHOCTEH.

[IpoBeneHNe KOCBEHHBIX M3MEPEHHI, UCCIeIOBAaHUI 3aBUCUMOCTEH (PU3NUYECKUX BEIUYMH, MPOBEPKA MPEATOKEHHBIX TMIIOTE3 (BBIOOP M3
paboT, ONMMCaHHBIX B TEMAaTHYECKUX pazzenax «YYeHUIeCKUN IKCIIEPUMEHT, 1ab0opaTOpHBIE pabOThI, TPAKTHKYM).

O000marniee nOBTOpeHHUeE.

O6o0mieHne W cUCTeMaTu3alMs CcoAepXaHus pasnenoB Kypca «MexaHukay, «MoinekynspHas (u3uka U TEepMOJAMHAMUKAY,
«OnexktponuHamuka», «KomeGanuss u BONHBD, «OCHOBBI CHENMATBLHOW TEOPUHM OTHOCHTEIHHOCTHY», «KBaHTOBas (usmka», «IIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUBUKI».

Ponp QU3MKM U acCTpOHOMUHU B SKOHOMHYECKOM, TEXHOJIOIMYECKOH, COLMANbHOM M 3THYECKOM cdepax NesTeIbHOCTH YeIOBeKa, poib U
MeCTO (PU3UKU U aCTPOHOMHMM B COBPEMEHHOW HAayyHOM KapTHHE MMpa, 3HaYEHHE ONUCATENIbHOM, CUCTEMAaTU3UPYIOUIeil, 0ObSICHUTEIbHON U
IPOTHOCTUYECKON (YyHKIMHA (U3HMUECKON Teopuu, posib GU3NUECKON Teopuu B (POPMHUPOBAHUY MPECTABICHUN O (pU3NUECKON KapTHHE MHpa,
MecTO (PU3MUECKON KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIECHUHN O IPUPOJIE.

MexnpeaMeTHbie CBA3H.

N3yuenue kypca ¢usnku yriyOonéHHoro ypoBHsA B 11 kjacce ocylecTBIsIETCS ¢ YYETOM COJEp)KaTelNbHBIX MEXKIIPEIMETHBIX CBS3€H C
KypcaMu MaTeMaTHKH, OMOJIIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesxicnpeomemmnvie nonamus, céA3aHHbIE ¢ UZYUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBJICHUE, HAyYHBINH (aKT, TUIIOTe3a, pundeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, HKCIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHbIE
npuOopsl, nudposas 1adbopaTopus.

Mamemamuka: pelieHNe CHUCTEMBbl ypaBHEHMH. TpuroHomerpuyeckue (QyHKIUH: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIAECTBO. BEKTOPHI U UX MPOEKIIMK Ha OCH KOOPAMHAT, CI0KEeHHE BEKTOPOB. [Ipon3BogHbIE AIeMEHTAPHBIX (QYHKIIHM.
[Tpu3Haku o100 TPEYTOJIbHUKOB, ONpEAeTIeHUE TUIOIMAAN TUIOCKUX (GUTyp U 00BbEMa Tell.
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Buonozua: snekrpuueckue SBICHHUS B KHBOW IPHPOJE, KOJIEOATENbHBIE IBWKCHHUS B KMBOW IMPHUPOJIE, IKOJOTHUECKHE DPUCKU TPH
MIPOU3BOJCTBE JJIEKTPOIHEPTUU, HIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEW Cpenabl, YJIbTpa3ByKoBass JUAarHOCTUKAa B MEIMIIMHE,
ONTHYECKHUE SBJICHUS B )KUBOU IIPUPOJIE.

Xumusa: cTpoeHUE aTOMOB M MOJIEKYJI, KPUCTaJUIMYECKasi CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUsl KPUCTAIIMUYECKON PEHIETKH,
CIIEKTPAaJIbHBIN aHAJIN3.

T'eozpaghusa: maruuTHBIE MONIIOCA 3€MIIH, 3aJI€KU MAarHUTHBIX pya, PoToCchEMKA 3eMHON TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHUE TIIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JJIEKTPOABHUraresb SKoOu, IeHepaTop IEPEMEHHOIO TOKa,
WHAYKIIMOHHAS [e4b, JIMHUU DJIEKTpoliepenay, 3JIeKTpOABUIaTelb, pajaap, paauonpuEéMHHUK, TeJIeBH30p, aHTeHHa, TeinedoH, CBY-meus,
yABTPa3BYKOBasi AMArHOCTHKA B TEXHUKE, NMPOCKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA, CONHEYHas Oarapes, CIyTHUKOBBIC MPUEMHHKH,
AJIepHasi SHEPTreTUKa U YKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUS.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHoCTHBIE pe3yJbTaThl OCBOEHUS y4deOHOro mpeamera «Pu3MKa» AOKHBI OTpPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCs
PYKOBOJICTBOBATHCSI C(POPMHUPOBAHHOW BHYTPEHHEH MO3HMIMEH JTHMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPUCHTAIMHA, TO3UTHBHBIX BHYTPEHHUX
yOexAeHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHNUE KUZHEHHOTO OIbITA U ONbITA ACSITETLHOCTU
B [IPOLIECCE peaIn3aly OCHOBHBIX HAIIPABICHUI BOCIIUTATEIbHOMN AE€ATEIBHOCTH, B TOM YHCJIE B YaCTH:

IrPas’KIAHCKOr0 BOCIIMTAHUS:

e  copMHPOBAHHOCTH I'PaXkAAHCKON MO3UIIMH 00YYarOIIEerocs Kak akTUBHOTO U OTBETCTBEHHOI'O 4JIEHA POCCUICKOTO OOIIECTBa;

®  [PUHATHE TPAAULIMOHHBIX OOIIEYEIOBEYECKMX T'YMAaHUCTHUYECKUX U IEMOKPAaTUUECKUX 1IEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JESATEIBbHOCTh B MHTEpecax TIpakJaHCKOro oOIIecTBa, YYacTBOBATh B CAMOYIPABIEHUH B
00pa3oBaTeNbHON OpraHu3aINH;

e  yMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHHM C UX (PYHKLMSIMU U HA3HAUECHUEM;

® TOTOBHOCTb K TyMAaHMTAPHOMN U BOJIOHTEPCKOM ACATEIBHOCTH.

MATPHOTHYECKOr0 BOCIIUTAHUSA:

e  chOpMHPOBAHHOCTb POCCUNCKOI IpaX/1aHCKONW UAEHTUYHOCTH, MaTPUOTU3MA;

® [IEHHOCTHOE OTHOIIEHHUE K rOCyIapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

e  copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBE/ICHNUS;

e  CrHOoCOOHOCTh OIIGHMBATh CHUTYallMI0O U TNPHUHUMATh OCO3HAHHBIE PEIICHHUS, OPHUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B JACATEIBHOCTH YYEHOTIO;

®  OCO3HaHME JMYHOI'O BKJIAJa B IOCTPOEHHE YCTOMYMBOTO Oy1yILIErO.

3CTETHYECKOr0 BOCIIUTAHMS:

®  HCTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOUYasi SCTETUKY HaAyYHOTO TBOPUECTBA, MPUCYILET0 (PU3NUECKON HayKe.
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TPYJA0BOI0 BOCIUTAHUS:

® UHTEpPEC K Pa3IMYHBIM cdepaM NpoPeCcCHOHATBHON NESITEIBbHOCTH, B TOM YHCJIE CBS3aHHBIM C (DU3MKOW M TEXHHKOW, yMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOP OYyAyIIeH mpodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

® TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO M caMOOOPa30BaHUIO B 00JIACTH (PU3HMKH HA MPOTSHKCHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e chopMHPOBAHHOCTH FKOJIOTHUECKOHN KYIbTYPhI, 0CO3HAHUE TTI00aTHHOTO XapaKTepa SKOJOTHIECKIX POoOIIeM;

® [UIAHUPOBAHUE M OCYIICCTBIICHHUE ACHCTBHI B OKPYXKAIOIICH Cpe/ie Ha OCHOBE 3HAHUS IIeJIel YCTOMYHNBOTO PA3BUTHS YEJIOBEUECTBA;

®  pacHIMpPEHHE OMBITA ACSITEILHOCTH YKOJIOTHUECKON HAMPABICHHOCTH Ha OCHOBE MMEIOIIUXCSI 3HAHUMN 110 (PHU3UKe.

HEHHOCTH HAYYHOT0 MO3HAHUS:

e  chOpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH;

® 0CO3HAaHHWE IICHHOCTH HAYYHOHW JCSITEIbHOCTH, TOTOBHOCTh B TMpolecce U3ydeHHs (U3UKH OCYIIECTBIATh MPOCKTHYI |
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIMBUAYAIBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

Ba3oBbie jlornuecKue AeiicTBUs:
CaMOCTOSITEITLHO (POPMYITUPOBATEH U aKTyaTM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
OTIPECIIATH SN JACATSILHOCTH, 33]]aBaTh MApaMETPhl K KPUTESPUH UX TOCTHXKCHUS,
BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;
pa3pabarbIBaTh IUIAH PENICHHS MPOOIEMBI C YIETOM aHATN3a UMEIONUXCS MaTEPHATLHBIX M HEMAaTEPHAILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIHTATOB IEJISIM, OIICHHBATh PUCKU TTOCIIEACTBHIA I TSIILHOCTH,
KOOPJIMHUPOBATH M BBITIOJIHATH PA0OTY B YCIOBUSX PEATLHOT0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aHMMO/ICHCTBHSI,
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEeM.

ba3oBble ncciegoBaTebCKUe AeiiCTBHA:

®  BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOUCBBIMU MOHATHSAMHU U METOAaMH (DU3MYECKON HAYKH;

® BIJIAJICTh HABBIKAMH Y4Y€OHO-HCCIICIOBATEIILCKOW M MPOCKTHOHN JEATEeIHLHOCTH B O0JACTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB PEIICHHUS 3a1a4 (U3HUECKOTO COACPKAHUS, MPUMEHEHHIO PA3TUIHBIX METOJIOB TIO3HAHHS,

e  BIAJCTh BUJAMHU JEATEIBHOCTH MO MOTYyYEHUIO HOBOTO 3HAHMSI, €0 WHTEPIIPETAINH, TPEOOPa30BAHUI0 U MMPUMEHEHHUIO B Pa3TUYHBIX
yueOHBIX CUTYaIlUSIX, B TOM YHCIIE TIPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

®  BBIABIATH NMPUYUHHO-CIICJACTBCHHBIC CBSI3M M aKTYaJIM3UPOBAThH 3aJ1ady, BBIABUTATh THUIIOTE3Y €€ pelIeHUs, HaXOJAWTh apryMEHTHI IS
JTIOKA3aTeIbCTBA CBOMX YTBEPIKIACHHMA, 33]1aBaTh MTApaMETPhl H KPUTEPHH PEIICHUS;

®  aHaNM3UPOBATH MOJYYCHHBIE B XOJ€ PEIICHUS 3a/ladll pPe3yNbTaThl, KPUTUYECKU OILICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3HPOBATH
U3MCHEHUE B HOBBIX YCIIOBHUSX;

®  CcTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTeIbHON ASSITENFHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKHY;
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° AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHHUBATb HpHO6p€TéHHBIfI OIIBIT,

®  yMETh IEPEHOCUTDH 3HAHUS 110 PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACSITEIbHOCTH;

®  yMeTh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX o0nacTeil;

e  BBIIBUIATh HOBBIE UJEH, PEAIaraTb OPUrHHAIbHbIE TOJXObl U PELLICHMUS;

®  CTaBMUTb IPOOJIEMBI U 33JauH, JOIYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

PatGora ¢ undopmaunmeii:

° BJIAACTb HAaBBIKAMH IMOJYYCHHA I/IH(l)OpMaI_[I/II/I (1)I/ISI/II-ICCKOI‘O COACPIKaHHUA N3 HMCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOATCIBHO
OCYILECTBIISAT MIOMCK, aHAJIN3, CHCTEMATH3aIUI0 U MHTEPIIPETALNI0 HH()OPMAIIHU pa3IMYHbIX BUJOB U (OPM MPEICTABICHHUS;

®  OIIEHUBATh JOCTOBEPHOCTh HH(OPMALIHH;

° HCII0JIb30BAaTh CPCACTBA HHq)OpMaHHOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUN KOIHUTHBHBLIX, KOMMYHUKATUBHLIX W
OpraHM3alMOHHBIX 33Ja4 ¢ COOJIOJEHHEM TPeOOBAHUN SPrOHOMHUKH, TEXHUKH O€30I1IaCHOCTH, TMTHMEHBI, PECYpcoCOepeKeHUs, IPaBOBbIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

®  CO3/1aBaTh TEKCTHI (PM3UYECKOTO COACPIKAHUS B paziMuHbIX (hopMaTax ¢ yuy€TOM Ha3HaueHHS WH(POpPMAIMK U LEIEBOH ayIUTOPHH,
BbIOMpas ONTUMANbHYIO (POPMY MPEACTABICHUS U BU3YAJIU3ALIUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISTH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESATEIHHOCTH;

pacrio3HaBaTb MPCAINOCBUIKA KOH(bJ'II/IKTHBIX CI/ITyaIII/Iﬁ " CMATYaTh KOH(l)JII/IKTI)I;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEN KaXJI0T0 WiieHa KOJJIEKTUBA,;
IIPUHUMATH LEJIA COBMECTHOM IEATEIBHOCTH, OPraHU30BBIBATE U KOOPAMHUPOBATH JEHUCTBUA MO €€ JOCTUKEHHIO: COCTAaBIIATH IJIaH
CTBMH, pactpeAesaTh POiIH ¢ Y4ETOM MHEHHH yYaCTHUKOB, 00CYKJaTh Pe3yIbTaThl COBMECTHON pabOThI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/A U KaXKJA0I0 yYaCTHUKA KOMaH/bl B OOIIMIA pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OICHUBAThL UJACHU C IMTO3UIIUHU HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

o OCYHICCTBIIATE MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CHUTyaAlHAX, IMPOABIATH TBOPUCCTBO U BOO6pa)KeHI/I€, OBITH
WHHUIIMATHUBHBIM.

PeryasitTuBHbIe YHHBepcaJlbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusaunus:

®  CaMOCTOSITENIbHO OCYHIECTBIATH IMO3HABATEIbHYIO JNESTEIBHOCTh B OOJIACTH (PM3UKU M aCTPOHOMUH, BBISBIATH NMPOOJIEMBI, CTABUTH U
dbopMyIHpOBaTh COOCTBEHHBIE 33/1a4H;

®  CaMOCTOSITENIBHO COCTAaBJIATH IJIAH PELICHUs PAcUETHBIX W KaUeCTBEHHBIX 3aJ1ay, TUIaH BBIOJHEHUS MPAKTUYECKOH paboThl C y4ETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

o AaBaTb OLICHKY HOBBIM CUTYyaAllUsIM;
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®  pacHIMpATH paMKH Y4€OHOTO MpeaAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

e  JlenaTh OCO3HAHHBIN BBIOOP, ApIryMEHTUPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 32 PEILICHUE;

®  OlEHHUBATh NPUOOPETEHHBIN OIBIT;

e  crocoOCTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHHUIO SPYAUIMH B 00JacTU (PU3UKU, MOCTOSIHHO IOBBIIIATH CBOW 0Opa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

CaMOKOHTPO.JIb, SMOIHOHAIbHBIH HHTE/IEKT:

®  J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

e BIAJCTh HAaBBIKAMM I103HABATEIbHOW pedIeKCHH KaK OCO3HAHMSI COBEPIIAEMBbIX JEHCTBHII M MBICIUTEIBHBIX IPOIECCOB, HUX
pEe3ynbTaTOB U OCHOBAHMIA;

®  UCHOJB30BATh MPUEMBI peIICKCHUN IS OLICHKH CUTYAINH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;
MIPUHUMATh MOTUBBI U apT'yMEHTBI APYTUX MPU aHAIU3€E PE3YIbTATOB JIEATEIIbHOCTH;
MIPUHUMATD Cce0sl, MIOHMMAas CBOU HEJOCTAaTKU U JIOCTOUHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATIU3€E PE3YIbTATOB JIEATEIIbHOCTH;

® [pPU3HABATh CBOE MPABO U MMPABO JPYIHX HA OUIHOKH.

B mpornecce nocTukeHUs TUYHOCTHBIX PE3yIbTAaTOB OCBOEHHS MPOrpaMMbl MO (U3MKE IJi YPOBHSA CpeaHero olumiero obpa3oBaHUS Y
00y4aromuXxcsi COBEPIICHCTBYETCSI SMOIIMOHAIBHBIN HHTEIICKT, PEIOIararomui copMupOBaHHOCTH:

®  CaMOCO3HaHMsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
YMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

®  CaMOpEryJMpOBaHHs, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHME IpPUHHMAaTh OTBETCTBEHHOCTh 3a CBOE IOBEAECHHUE, CIIOCOOHOCTH
aJanTUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHUSM U MPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;;

e BHYTPCHHEM MOTHMBALM{, BKJIOYAIOIIEH CTPEMJICHHME K JOCTHKECHHIO LEIM W YCHexXy, ONTHMHU3M, HWHHUIMATUBHOCTb, YMEHHE
JIEMCTBOBATH, UCXOIS M3 CBOMX BO3MOKHOCTEM;

®  HMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSHUE JIPYTUX, YUUTHIBATh €0 MPHU OCYILECTBICHUU OOLICHMS,
CHOCOOHOCTh K COUYBCTBHIO U COIEPEKHUBAHUIO;

®  COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTpanBaTh OTHOLIEHUS C APYTUMHU JIIOJbMHU, 3a00TUTHCS, NMPOSIBIATH UHTEPEC U
paspemniaTh KOH()IUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konny oOyuenus B 10 knacce mnpenMeTHble pe3yibTaTbl Ha YIUIYOJEHHOM YpPOBHE JIOJDKHBI OTpaxaTrb C(HOPMHUPOBAHHOCTH Y
00yYaromuxcst yMeHHUH:

® TIOHMMAaTh POJb (PU3UKA B SKOHOMUUYECKOW, TEXHOJOTUUYECKOW, HKOJIOTHYECKOM, CONMAIBHONW M ITHYECKOW cdepax IesiTeIHbHOCTH
YeJI0BEKa, POJIb U MECTO (PM3UKH B COBPEMEHHON HAyYHON KapTHHE MHUPA, 3HAYCHHE OMHUCATEILHON, CUCTEMATU3UPYIOIIEH, OOBICHUTEILHON U
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NPOTHOCTUYECKON (DyHKIMI (U3NUECKON TEOpHH — MEXaHUKH, MOJEKYISIPHOW (U3UKH M TEPMOJUHAMUKH, POIb (DPU3MUYECKOW TEOpUH B
(bopMHpPOBAHUU NPEACTABIECHUHN O PU3NUECKON KApTUHE MUPA;

®  pa3IMYaTh YCIOBUS MPUMEHUMOCTH MOZENeH (PU3MUYECKUX TeN M MPOIECCOB (SBJICHUN): MHEPLUUAIbHAs CHCTEMa OTCUETa, aOCOIIOTHO
TBEPJIOE TeN0, MaTepualbHas TOYKA, PaBHOYCKOPEHHOE [BMXKEHHE, CBOOOAHOE MajieHHe, aOCOIIOTHO ymnpyras aedopmarus, abCOIIOTHO
yrnpyroe u abCOMOTHO HEYNPYroe CTOJIKHOBEHHS, MOACITH Ta3a, )KUIKOCTU U TBEPAOTO (KPUCTAILUTMUECKOT0) Teja, HICAIbHBINA a3, TOUYSUHBIN
3apsj, OAHOPOJHOE IEKTPUYECKOE I10JIE;

®  pa3nuYarh ycIOBUS (TPaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOMIMI xapakTep (hyHIaMEHTaIbHBIX
3aKOHOB U OTPAHUYEHHOCTh UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

®  AHAIU3UPOBaTh M OOBACHATH MEXaHUYECKHE IPOLECChl W SBJIEHUS, MCIONb3ys OCHOBHBIE IIOJOXKEHHMS M 3aKOHbl MEXaHWUKH
(OTHOCUTEIBHOCTh MEXAaHUYECKOI'0 IBUKEHHUS, (OPMYJIb KHHEMAaTHKU PaBHOYCKOPEHHOT'O JBM)KEHUS, peoOpa3zoBanus ["anumnes [u1st CkopocTu
U IepeMeleHus, 3akoHbl HploToOHa, IPUHLMIT OTHOCUTENIBHOCTH ['anmiies, 3aKOH BCEMUPHOIO TSITOTEHUsI, 3aKOHbI COXPAaHEHHUS UMITyJbCa U
MEXaHUYECKOM 3HEepruu, CBs3b PabOTHl CHJIbI C M3MEHEHHMEM MEXaHHYECKOM SHEepruM, YCJIOBHUS pPaBHOBECUS TBEPAOIO Tejia), MPU 3TOM
MCII0JIb30BaTh MAaTEMAaTHUUECKOE BhIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHUS NPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: IpeoOpazoBanuil ['amunes,
BTOPOT'O U TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHMS UMITYJIbCA U MEXAaHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

®  AHAJIU3UPOBATHh M OOBACHATH TEIUIOBBIE MPOLECCH U SIBICHUS, UCHOJIb3ysl OCHOBHbIE MosioxkeHUss MKT M 3akoHBI MOJEKyJIspHOU
(GU3MKN U TEPMOAMHAMMKH (CBSI3b JIaBJICHUS MJI€aIbHOIO ra3a CO CpeJHEHl KMHETUUECKON 3HEpruel TEIIOBOro JBUKEHUS M KOHLEHTpauuei
€ro MOJIEKYJ, CBSI3b TEMIEPATyphbl BEILIECTBA CO CPEOHEH KUHETHYECKOM HDHEPrHEil TEIIOBOIO IBMKEHMS €r0 4YacTHUll, CBA3b JaBICHUS
WJICaJIbHOTO ra3a ¢ KOHIIEHTpauuMel MOJEKYJ M €ro TemMmneparypou, ypaBHeHne MenpaeneeBa—KnamneiipoHa, nepBblid 3aKOH TEPMOJIMHAMUKH,
3aKOH COXPaHEHHUS SHEPrHMM B TEIUIOBBIX IMPOLECCax), MPU 3TOM HCIOJIb30BaTh MaTEeMaTHUYECKOE BBIPRKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHNMOCTH ypaBHeHUs MenpeneeBa—Knaneipona;

®  AHATU3UPOBAaTh M OOBSICHATH SIIEKTPUUYECKHE SBICHMS, HCIOJIb3YysS OCHOBHBIE IIOJIOKEHUS M 3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH
COXPaHEHHUs DJIEKTPUUECKOI0 3apsa, 3akoH KylloHa, MOTEeHIUAIBHOCTD AIEKTPOCTATUYECKOTO TOJIS, IPUHIIMII CYNEPIIO3ULIMN 3J1EKTPUUYECKUX
1oJieH, IPU 3TOM YKa3bIBasl yCIOBHS IPUMEHUMOCTH 3akoHa KylioHa, a Takke MpakTUYECKU BayKHbIE COOTHOILEHUS: 3aKOHbI OMa Ui yyacTka
LENH U IS 3aMKHYTOH 3JIeKTpUdecKoi 1emnu, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3akonst @apazaes 11 37€KTPOIIN3a);

®  ONUCHIBATH (PU3UYECKUE MPOLIECCH U SBJIEHUS, UCIOJIb3YS BEIMUMHBI: MIEPEMEIIEHNE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€Jla U CUCTEMBI
T€l, CHJIa, MOMEHT CHWIbl, JaBJE€HHE, IOTEHIHAIbHAs DSHEPIus, KUHETHYECKas »HHEeprusi, MeXaHW4yecKas »>SHeprus, padoTa CHJIBI,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CUIIa TSHKECTH, CHIIa YIIPYTOCTH, CHJIa TPEHHSI, MOLITHOCTh, SHEPIUs B3aUMOJIeHCTBU Tesa ¢ 3eMiéil BOIU3H
e€ OBEpXHOCTH, IHEPIHsl YIpYyroi nedopMaluu MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIOTHAS TEMIIepaTypa Teja, paboTa B TEpMOJIMHAMUKE,
BHYTPEHHSIS SHEPrUsl MACATBHOTO OJIHOATOMHOTO Ta3a, paboTa HIeallbHOro Tasza, OTHOCHTENbHAas BIAXHOCTb Bo3nyxa, KIIJ mpeanbHOro
TEIJIOBOTO JBUTATENSI; AJIEKTPUYECKOE TI0JIe, HAIPSHKEHHOCTh JJIEKTPUYECKOrO IOJISI, HANPsDKEHHOCTh IO TOYEYHOIO 3apsiia  WIA
3apsHKEHHOTO 11apa B BAKyyMe€ U B TUAJIEKTPUKE, MOTEHIIMAJ IEKTPOCTATUYECKOTO MOJI, pa3HOCTh NOTEHIUAJIOB, MIEKTPOABHKYILAs CUJa,
Cuja TOKa, HaINpsDKEHWE, MOIIMHOCTh TOKA, JJIEKTpUYeCKass EMKOCTh IUIOCKOIO KOHJEHCAaTOpa, COMNPOTUBIEHUE YYacTKa LENH ¢
NIOCJIE0BATENBHBIM U MApAJUIENbHBIM COEJUHEHUEM PE3UCTOPOB, SHEPTHUS NIEKTPUUECKOTO MOJIsI KOHJIEHCATOPa;
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e OOBSACHATH OCOOCHHOCTH NPOTEKAHUS (PU3UYECKUX SBICHUN: MEXaHMYECKOE [BM)KCHUE, TEIJIOBOE MABIDKEHHE YAacCTHIl BEIIECTBA,
TEIUIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JBMXKEHME, AU(PPy3us, HUCHApeHHe, KUIEHHE W KOHJEHCAllMs, IUIABJICHME W KpHUCTaUIM3alus,
HAIPaBJIEHHOCTb TEIUIONEPEauH, JIEKTPU3aLUs TEJI, IKBUIIOTEHIIMAIbHOCTh IOBEPXHOCTH 3aPSKEHHOTO IPOBOIHUKA;

®  [IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BEIMYMHBI OT JPYroil ¢ UCIOJIb30BAHUEM IPAMBIX U3MEPEHHH, IPH 3TOM
KOHCTPYUpPOBaTh YCTAHOBKY, (PUKCHpOBATh pe3yJbTaThl IOJYYECHHOH 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE I'padUKOB C Y4ETOM
a0COJIIOTHBIX MOIPELIHOCTEN U3MEPEHUH, I€TIaTh BBIBOABI 110 PE3YJIbTaTaM MCCIIEI0BAHUS;

® [IPOBOJIUTH KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIWYMH, NPH 3TOM BbIOMPATh ONTUMAIbHBIM METOA W3MEpPEHMs], OLCHHUBATH
abCOJIFOTHBIE M OTHOCHUTEJIbHBIE TOTPELIHOCTH MIPSIMBIX U KOCBEHHBIX U3MEPEHUH;

®  TIPOBOJUTH OMBITHI MO MPOBEPKE MPEIUIOKEHHOW TUIOTE3bI: IUIAHUPOBATh AKCIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
AHAJIN3UPOBATH MOJIYYEHHbIE PE3Y/IbTAThI U JIEJIaTh BBIBOJL O CTATyCE IMPEIOKEHHON FMIOTE3bI;

e colOmojaTh MpaBuiia 0€30MacHOrO TpyZa MU MPOBEIEHUH UCCIIEA0BAaHUM B paMKax y4yeOHOro SKCIEpUMEHTa, MpakTUKyMa U y4eOHO-
UCCIIEI0BATEIbCKON U MPOEKTHOM JESITEIbHOCTH C UCIOIb30BAaHUEM U3MEPUTEIbHBIX YCTPOICTB U 1a00paToOpHOro 000py10BAHNUS;

e pemarb pacu€THBIC 33aJa4d C SIBHO 3aJaHHOM W HESBHO 33JaHHOW (U3MYECKOW MOENbIO: HAa OCHOBAaHHHM AaHAaJHM3a YCIOBHUS
000CHOBBIBaTh BBIOOp (M3MUYECKOW MOJENH, OTBeyaromeld TpPeOOBAaHUSAM 3aJadd, NPUMEHSATh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH H
HOCTyJaThl (PU3MYECKUX TEOPUH IPH HCIOJIb30BAHUM MaTEMAaTUYECKMX METOJOB pEUIeHMs 3a7ad, MPOBOJIUTH pacyéThl HAa OCHOBAaHUM
UMEIOUINXCS JaHHBIX, AaHAIU3UPOBATh PE3Y/IbTAThl U KOPPEKTUPOBATH METO/IbI PELICHUSI C YUETOM IOJIYYEHHBIX PE3YJIbTaTOB;

e pelaTh KaueCTBEHHbIE 3a/1a4M, TpeOyrolue NPUMEHEHNs 3HAHUHN U3 pa3HbIX pa3lesioB Kypca (PU3MKH, a TaK)Ke MHTETPallui 3HAHUH U3
JPYTUX IPEIMETOB €CTECTBEHHO-HAyYHOTO LIMKJIA: BBICTPAUBATh JIOTMYECKYIO IIETIOYKY PACCYXIEHHH ¢ OMOpod Ha M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

®  CIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSCHEHUS OCHOBHBIX IMPHHIMIIOB PabOThl M3MEPUTENIbHBIX MPHUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB;

® [PUBOAMUTH MpPHUMEPHl BKJIA/Ja POCCUICKMX U 3apyOSKHBIX YUEHBIX-(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB
OKpPYXKaroIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTH;

®  AHaJNM3UPOBATh M OLIEHUBATH MOCIEACTBHS OBITOBOM M INPOMU3BOJACTBEHHOM NEATEIBHOCTH 4YENIOBEKAa, CBA3AHHOW € (PU3MUECKUMHU
npolreccaMy, € MO3ULUN JKOJIOTMYECKOM O€30MacHOCTH, MPEACTaBICHUH O pallOHAJIbHOM HPUPOAONOIb30BAaHUM, a TAaKXKE pPa3yMHOM
UCIIOJIb30BaHUU JIOCTH)KEHUH HayKH U TEXHOJIOTHH JJIs ajdbHEHIIEro pa3BUTHS YeJI0BEYECKOTI0 00IeCTBa;

e T[PpUMEHSTh pa3IUyHble CcrnocoObl paboThl ¢ uHpopManued (U3MUECKOTO COJIEP)KaHUA C KCIOJIb30BAaHHEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUHM, MPU 3TOM HCHOJIb30BaTh COBPEMEHHBbIE HMH(OPMAIIMOHHBIE TEXHOJOTUHU MJIs TOHCKa, HepepaboTKu u
OpeabsBlIeHUsT Y4eOHOM M Hay4YHO-NONYJSIpHOW WHGOpMAalMU, CTPYKTYPHUPOBAaHHUA W HMHTEpIpeTalud HHGOpMAIMM, MOJYYEHHOW U3
Pa3IMYHbIX UCTOYHUKOB, KpUTHUECKU aHATM3UPOBAThH MOJydyaeMyto HHGOPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLINXCSA
3HaHUH, TaK ¥ Ha OCHOBE aHaJIN3a NCTOUYHUKA MH(OpMAIIIH;

®  MPOSIBIISITH OPraHU3alMOHHbIE U MTO3HABATENIbHbIE YMEHHSI CaMOCTOSATEIHHOIO IPUOOPETEHUSI HOBBIX 3HAaHUN B MPOIIECCE BHIMOIHEHUS
MPOEKTHBIX U y4eOHO-HCCIeA0BATENbCKUX padoT;
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e paboraTh B TpYIIE C UCIOJIHEHHUEM DPAa3JIMYHBIX COLUUAIBHBIX POJICH, IUIAHUPOBaTh PabOTy TPYIIBI, PAIMOHAIBHO PACIpPEEIsATh
JESATEIIBHOCTh B HECTAHIAPTHBIX CUTYalUsAX, aJ€KBATHO OLEHMBATh BKJIAJ KaXKIOTO M3 YYACTHHUKOB IPYIIblI B PEIICHHE PACCMaTpPUBACMOMN
pOo0JIEMBI;

®  [IPOSBJISATH MOTUBALMIO K Oyaymiei npodecCHOHAIbHON AEATEIBHOCTH 110 CIIEHUATBHOCTAM (PU3UKO-TEXHUYECKOT0 MpoduIs.

K xonny oOyuenuss B 11 knacce mnpeaMeTHbIE pe3yibTaThl Ha YINIyOJEHHOM YpPOBHE JOJDKHBI OTpPaXkaTb C(OPMUPOBAHHOCTH Yy
o0yyaromuxcs: yMEHU:

® [IOHMMAaThb poOjb (PU3MKK B SKOHOMHYECKOH, TEXHOJOTMYECKOM, COLMAIBHOW U 3THYECKOH cdepax HeATeNIbHOCTH YelNOoBEeKa, pojb U
MecTO (PU3MKHM B COBPEMEHHON HayyHOW KapTUHE MHpA, POJib ACTPOHOMMHU B MPAKTUYECKON JIE€ATEILHOCTH YEJIOBEKA U JalbHEHIIEeM HayqHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OMUCATEIBHON, CHCTEMAaTU3UPYIOIIEH, 00bSICHUTENILHON U MPOTHOCTHYECKON (DYHKIMK (PU3NIECKON TeOpuH
— DJEKTPOAWHAMHKH, CHEIHAIbHOM TEOPUHM OTHOCUTENIBHOCTH, KBaHTOBOW (M3MKH, pOJib (U3NYECKOH Teopuu B (HOPMHUPOBAHUU
NpeACTaBICHU O (U3UYECKON KapTHHE MHpa, MeCTO (PU3MUECKOW KapTUHBI MHUpa B OOLIEM DSy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
IIPEJICTaBICHUN O IPUPOJE;

®  pa3IMYaTh YCIOBHS MPUMEHMMOCTH MOJEICH (H3MUECKUX TeJ U MPOIECCOB (SBICHUI): OJHOPOAHOE DIEKTPUYECKOE U OIHOPOIHOE
MarHUTHOE TIOJISI, TAPMOHUYECKHE KOJIeOaHWs, MaTEeMAaTWYeCKHid MAasTHHUK, HJCATbHBIA NPYKWHHBIH MasTHUK, TapMOHHYECKUE BOJHEI,
u/ieanbHbIi KonebaTeabHbIi KOHTYp, TOHKAs JIMH3a, MOJIEJIe aTOMa, aTOMHOTO sJIpa U KBAHTOBOM MOJIEJIN CBETA;

e  pasnuyarh ycioBHUS (TpaHMIIbI, 00JACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MIOHMMAaTh BCEOOIIMM XapakTep (yHIaMEHTAJIbHBIX
3aKOHOB U OTPAHUYEHHOCTh UCIOIb30BAaHUS YaCTHBIX 3aKOHOB;

®  AHAJIU3UPOBATh U OOBSACHATH 3JEKTPOMArHUTHBIE IPOLIECCHI U SBJICHUS, UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS U 3aKOHBI 3JIE€KTPOJUHAMUKU
U CIEUUabHOW TEOpUU OTHOCUTEIBHOCTH (3aKOH COXPaHEHHs JJIEKTPHUYECKoro 3apsaa, cuia Awmmepa, cuia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOW MHIYKIMH, paBuio Jlenna, cBa3p 3/1C caMOMHIYKIIUHU B 2JIEMEHTE AJIEKTPUUYECKON LIETIN CO CKOPOCThIO U3MEHEHUS CHIIbI
TOKa, MOCTYJaThl CIIELMaIbHON TEOPUU OTHOCUTEIbHOCTH DWHIITENHHA);

®  AHAJIU3UPOBATH U OOBSCHATH KBAHTOBBIE IPOLIECCHI U SIBJICHMS, UCIIOJIb3YS MOJIOKEHUSI KBAaHTOBOM Qu3uku (ypaBHEeHHE DMHIITEHA 1S
doroaddexra, mepBbiii M BTOpoH mNocTynarhl bopa, mpUHIMI COOTHOIIEHHs HeompeaenéHHoctel ['eif3eHOepra, 3aKOHBI COXpaHEHHUs
3apsI0BOI0 M MAaCCOBOI'O YHCEJ U SHEPTUU B SAEPHBIX PEAKIMSIX, 3aKOH PaJUOAKTUBHOTO pacnasia);

e ONUCHIBaTh (DU3MYECKHE IMPOLECCHl M SIBJIECHUS, MCIOJb3Ysl BEJIWYMHBI: HANPsDKEHHOCTh DIEKTPUYECKOrO TOJsl, TMOTeHLUAI
IEKTPOCTATUYECKOTO TOJISI, PA3HOCTH ITOTEHIIMAIIOB, SJEKTPOABUKYILAsL CHJIA, UHIYKI[USI MAarHUTHOTO I10JIsl, MArHUTHBIN TIOTOK, CHJIa AMIIepa,
MHAYKTUBHOCTb, 3JIEKTPOJABMXKYIIAasl CHJIa CAMOMHIYKIMH, SHEPrus MarHUTHOTO TOJS MHPOBOJHUKA C TOKOM, PENIATUBUCTCKUNA HMITYIbC,
MIOJTHAsI SHEPT U, PHEPTUS MIOKOSI CBOOOHOM YaCTHUIIBI, SHEPTUS U UMITYIILC (POTOHA, MACCOBOE YMCIIO U 3apsijl AApa, SHEPTH CBSA3U S/pa;

e  OOBSICHATH OCOOEHHOCTU NMPOTEKaHUs (PU3NYECKUX SIBICHUMN: AIEKTPOMArHuTHAs MHAYKIHUS, CAMOUHIYKIIMS, pEe30HAHC, HHTephepeHITHS
BOJIH, AUQPAKIUS, TACIIEPCHUs, TTIOJTHOE BHYTPEHHEE OTpakeHue, GotodnekTpudeckuil 3pdext (poroaddexr), anbda- n Geta-pacmansl saep,
ramMMa-u3JIydeHue saep, Gpu3nveckrue NpUHIMIIBI CIEKTPaIbHOTO aHaINu3a U paboTHI J1a3epa;

e  OmpeleNITh HallpaBJIeHUE UHAYKIIMYA MarHUTHOTO MOJIs POBOJIHUKA C TOKOM, CUJIbI AMIiepa U cuiibl JIopeHna;

®  CTPOUTH U300paxeHue, Co3aaBaeMoe IIOCKUM 3€pKajioM, TOHKOW JIMH30M, M paCCUUTHIBATh €T0 XapaKTEPUCTHKH;
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®  [IPUMEHSATh OCHOBOINOJATAlOIINE aCTPOHOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI JJIS aHaidu3a U OOBSCHEHUS (U3NYECKUX MPOILIECCOB,
IPOMCXOJAIINX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXTIaJIaAKTUYECKOH cpelie; IBUKEHHs HEOECHBIX Tell, SBOJIIOLMHU 3BE31 U BeeneHHolii;

®  TIPOBOJUTH MCCIEIOBAHHUE 3aBHCUMOCTEH (DPM3NYECKUX BEIWYHH C HCIIOJIB30BAHHEM IPSIMBIX M3MEPEHHM, IPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (UKCHUPOBATh pPE3ylbTaThl MOJYYCHHOH 3aBUCHUMOCTH (U3MYECKUX BEIUYMH B BHAE TpapuKoB ¢ y4ETOM aOCOIMIOTHBIX
MOTPEIIHOCTEH U3MEPEHU, IENIaTh BEIBOBI 110 PE3yJIbTaTaM UCCIICIOBaHMS;

® TPOBOJIUTH KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYMH, NMPH STOM BHIOMPATh ONTHMAIBHBIA METOA H3MEpPEHHs, OLECHHBAThH
a0COJIIOTHBIE M OTHOCUTEJIbHBIE OTPELIHOCTH IIPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

®  [IPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON TMIIOTE3bl: IUIAHUPOBATh SKCHEPUMEHT, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
AQHAJIM3UPOBATH MOJIYYCHHBIE PE3YJIbTATHI U IEIATh BEIBOJ O CTATyCE IIPEII0KEHHOU TMIIOTE3bI;

®  ONUCHIBATH METOJIbI MOIYYEHUS HAYUYHBIX aCTPOHOMUYECKUX 3HAHMIA;

e coOmonaTh mpaBmuia 0e30MacHOrO TpyZa MPHU MPOBEISHUH HCCIEI0BAaHUI B paMKax y4eOHOTO SKCIEPUMEHTA, MPAKTUKyMa M y4eOHO-
MCCJIEIOBATEIbCKOM U MPOEKTHOMN AESITEIbHOCTHU C UCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOr0 000PYI0BaHMUS;

e pemarh pacy€THbIE 3a/1a4M C SIBHO 3aJJaHHOM M HESABHO 3a/laHHON (PM3MYECKON MOJEbIO: Ha OCHOBAHMHU aHaJU3a YCIOBUS BBIOMPAThH
¢du3nveckne MoIeNr, OTBEYAroIIMe TPEOOBAaHUAM 33aJau, TPUMEHITH (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAaThl (PU3NIECKUX TEOPHIA
IIPY UCIOJIb30BAHUM MATEMAaTUYECKUX METOJOB PEIICHHUs 3ajad, MPOBOAUTH PacyE€Thl HA OCHOBAHMUU MMEIOIIMXCS JAHHBIX, aHAJIM3UPOBATh
Pe3yJIbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM MOJIYYEHHBIX PE3YyJIbTaTOB;

e  pelaTh KaueCTBEHHBIE 3a/1a4M, TpeOyIole MPUMEHEHUS 3HaHUH U3 pa3HbIX pa3JesloB Kypca GU3UKHU, a TAKKe UHTErpalvu 3HaHUH U3
JPYTHX IPEIMETOB €CTECTBEHHO-HAyYHOIO LMKJIA: BBICTPAUBATh JIOTMUECKYIO LIETIOYKY PACCYXICHHM C ONOpPOM Ha M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUe SBICHUS;

®  UCMOJb30BaTh TEOPETUYECKUE 3HAHMS Uil OOBSICHEHUS OCHOBHBIX MPUHIUIIOB PAaOOThl M3MEPHUTENBbHBIX HPUOOPOB, TEXHHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB;

e T[PUBOAMUTH TMPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOEKHBIX Y4YEHBIX-(QU3UKOB B pa3BUTHE HAayKd, B OOBSCHEHHUE IPOILIECCOB
OKpY’KaroIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHI;

®  AHANU3MPOBATh M OLEHMBATH MOCJEJICTBHUS OBITOBOW M IMPOU3BOACTBEHHOH JEATEIBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MUECKUMU
npoleccaMu, € TMO3ULUI SKOJIOrHYecKod Oe30MacHOCTH, MPEICTaBIEHUH O palOHAJILHOM HPUPOAONOIb30BAHUU, a TaKXKe PasyMHOM
WCITOJIb30BAHUU JTOCTHXKEHUM HAYKH U TEXHOJIOTHH JIJIs1 JATbHEHIIIETO pa3BUTHS YEI0BEUECKOT0 O0IIECTRA;

® [PUMEHATh pa3iIMyHble CcHocoObl paboThl ¢ HHpopManued (GuU3NYEecKoro coJepXKaHHUs C HCIHOJIb30BAHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTMH, HPU 3TOM HCIOJIB30BaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJIOTHHM JUIS TOHMCKa, MepepadoTKu U
peIbsABICHUs] y4eOHOM M Hay4YHO-HOMYNISpHOM HHQOpMAlMM, CTPYKTYpPUPOBAHHMS M HHTEpHpeTauuud HWHGOpMaluM, IOITYYEHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyt0o HH(OPMAIIMIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS
3HAaHUH, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMAIUK;

®  [POSBJISTH OPraHU3AIMOHHBIC U NIO3HABATENIbHBIE YMEHUS CaMOCTOSITEIBHOTO MPHOOPETEHNS HOBBIX 3HAHUN B MPOLIECCE BBIMOJIHEHHS
INPOEKTHBIX U Y4eOHO-HCCIIe10BaTeIbCKIX PadoT;
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e paboraTh B TpYIIE C UCIOJIHEHHUEM DPAa3JIMYHBIX COLUUAIBHBIX POJICH, IUIAHUPOBaTh PabOTy TPYIIBI, PAIMOHAIBHO PACIpPEEIsATh
JIeATEIIFHOCTh B HECTAHAAPTHBIX CHUTYAIMAX, aJIeKBaTHO OLIEHMBATh BKJIAJ KAXIOTO M3 yYaCTHHKOB T'PYIIBI B PELIEHHE pacCMaTpUBaeMON
pOo0JIEMBI;

®  TPOSBIATH MOTHBAIHMIO K Oyaymiel npodecCHoHaIbHOM AeATEIFHOCTH 110 CHEIHANTBHOCTIM (PU3UKO-TEXHHYECKOTO MTPOQHIIS.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC

DJlIeKTpoHHbIe (LM (ppoBbIE)

HauMmeHoBaHMe pa B U TeM KoanyecTBo 4acoB
cno ¢ pasaedo ¢ oGpa3oBaTejbHbIe pecypchbl

NPOrpamMMmbl

Ne i/

Bcero ‘ K\p ‘ n\p
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

1.1 HayuHb1if MeTo1 TO3HAHUS TIPUPOIBI 6 bubmmorexa [IOK
| Y‘l ! prpor https://m.edsoo.ru/7f41bf72
Hroro o pazaeny 6
Pa3nea 2. MEXAHUKA
bubnuoreka [IOK
- e 10 : https://m.edsoo.ru/7f41b{72
bubnuoreka [IOK
- e 10 https://m.edsoo.ru/7f41bf72
& bubmmnoreka HOK
- Crama meéproro rena > ! https://m.edsoo.ru/7f41bf72
bubnmnorexa [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMHUKA

31 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON 15 1 bubnnorexa [JOK
' TEOPUH https://m.edsoo.ru/7t41bf72
but6mmorekxa [IOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHHSI BEIIECTBA. 14 1 bubnmnoreka [JOK
) da30BbIE IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 49
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Pa3nen 4. JIEKTPOIUMHAMUKA
bubmuorexa [IOK
4.1 DIEKTpUCCKOe oI 24 ! https://m.edscli).ru/7f41bf72
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1 ﬁ;lgil;/(;rfée?si(.)rﬁﬂ f41bE72
bubmuorexa [JOK
4.3 TOKH B pasIHHEIX cpejiax 6 https://m.edscli).ru/7f41bf72
Hroro no pazneny 54
Pa3nen 5. DU3HYECKHUN IPAKTUKYM
5.1 Pu3nUecKuil NPAKTUKYM 12 12
Wroro no pazneny 2
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 8 12
11 KVIACC
Ne HaumenoBaHue pa3iejioB U TeM KosmuecTBo yacos JJyiekTpOHHbBIE (IU(POBBIE) 00pa3oBaTeIbHbIE
n/n NMpOrpamMmbl Bcero kK\p n\p pecypcebl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruauTHOe ToJIe 14 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢97¢c
1.2 DONEeKTpOMarHuTHAasE MHIAYKIIHS 13 1 bubnnorexa LHOK https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4yeckue KoJieOaHus 10 bubmuoreka [{OK https://m.edsoo.ru/7f41c97¢c
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 bubmuoteka LHOK https://m.edsoo.ru/7f41c97¢
2.3 iﬁiﬁiﬁlﬂqecme M JICKTPOMATHHTHBIC 10 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢97¢c
2.4 Onruka 25 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢97¢c
Hroro no paszneny 60
Pa3nen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 5 1 bubmuoreka [{OK https://m.edsoo.ru/7f41c97¢c
Hroro o pazaeny 5
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Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOH Ayann3m 15 bu6mmoteka LIOK https://m.edsoo.ru/7f41c97¢c
4.2 ®du3nka aToma 5 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢97¢c
43 ®u3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5 bubmumoteka LIOK https://m.edsoo.ru/7f41c97¢c
YaCTHIL
Uroro no pazneny 25
Pa3nen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHA
5.1 ‘ DJeMeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU 12 bu6mmoteka LIOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
6.1 ‘ ®uznyeckuil NPakTUKYM 12 12 bubmmnoreka LHOK https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 12
Pasznen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus U 00001IeHne
7.1 HPCAMETHOTO CONCPRANMA 1 OTIbITA 19 bubmunorexa IOK https://m.edsoo.ru/7f41c¢97¢
NeATEeILHOCTH, PUOOPETEHHOTO MTPU
u3ydeHuu kypeca ¢pusuku 10 — 11 kmaccos
Wtoro no pazneny 19
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1O 170 4 12
ITPOT'PAMME
INOYPOUYHOE IIVIAHUPOBAHHUE
10 KJIACC
Ne n/m Tema ypoxka Kous-Bo Jata npoBenenus DJIeKTPOHHbIE HH(POBbIE
1acoB o mnany  Ilo dakry oOpa3oBaTe/bHbIE pecypchl
Dusika — dyHIAMCHTATbHAS 01.09.2023 bu6mmorexa [IOK
1 1 https://m.edsoo.ru/ff0c32e2
HayKa O IPHPOJIe
Hayunblif MeTon mo3Hanus u 04.09.2023 bubnnorexa [JOK
2 METOJBI UCCIIETOBAHUSI 1 https://m.edsoo.ru/ff0c33e6
(bU3UYECKUX SIBICHUHN
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DKCIIEpUMEHT U TEOpUs B
IpoIecce MO3HAHUS TTPUPOIBL.

05.09.2023

bu6mmoreka [JOK

3 Habmronenue u SKCiepuMeHT B https://m.edsoo.ru/ff0c3508
¢busnke
4 Cnioco0ObI U3MEpeHHs 06.09.2023 bubmuorexka [JOK
(bU3NIEeCKUX BETUYNH https://m.edsoo.ru/ff0c3620
5 Aeatonin s Busorea 101
https://m.edsoo.ru/ff0c372e
(U3HYECKUX BEITMYNH
MonenupoBanue B ¢pusuke. Poib 08.09.2023
1 MECTO (PU3HKH B
6 (bopMHpPOBaHUN COBPEMEHHON bubmmorexa [IOK
HAy4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c39¢cc
MPAKTUYECKOH IeATETLHOCTH
oIen
MexaHnueckoe JBUKEHHE. 11.09.2023
Cucrema orcuera.
7 OTHOCHTENBHOCTH bu6mmoreka [IOK
MEXaHUYECKOTO JABH)KEHUS. https://m.edsoo.ru/ff0c3ada
[Ipsimast u oOpaTHas 3aaun
MEXaHUKU
Panuyc-BexkTop MarepuanbHON 12.09.2023
. izgxn, €ero nlgoexunn Ha OCH Bubmorexa [IOK
P/UTHAT. & pacKTOpHi. https://m.edsoo.ru/ff0c3be8
[Tepememienue. Cxopocts. Ux
MPOEKIIUH HAa OCH KOOPJHMHAT
PaBHOMEpPHOE NpsAMONIMHENHOE 13.09.2023
9 nsuxenue. ['papuyeckoe bubnnoreka [JOK
OIMCaHHe PAaBHOMEPHOTO https://m.edsoo.ru/ff0c3be8
MPSIMOJIMHEHHOTO JIBUKECHUS
10 CrnosxeHue nepemenieHnii u 14.09.2023 bubnuorexa [JOK
ckopocreil. Perienue 3aau https://m.edsoo.ru/ff0c3be8
11 HepaBHOMepHOE IBUKEHUE. 15.09.2023 bubnuoreka [IOK
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MrHOBEHHasi CKOPOCTb. https://m.edsoo.ru/ff0c3d00
Yckopenue. [IpsmonuneitHoe
JBUKCHHE C TIOCTOSTHHBIM
YCKOpEHUEM
: T B LOK
https://m.edsoo.ru/ff0c3el8
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majieHue. Y CKopeHue 19.09.2023
’ o e B LOK
’ https://m.edsoo.ru/ff0c3f76
CKOPOCTH, YCKOPEHHS OT
BPEMEHH U UX rpapuKu
14 JIBrokeHue Tena, OpOIIeHHOTO 20.09.2023 bubmuoreka [JOK
MIOJT YIJIOM K TOPH30HTY https://m.edsoo.ru/ff0c41a6
KpuBonuneiiHoe 1BUXEHUE. 21.09.2023
JIBH>KEHUE 110 OKPY>KHOCTH.
15 VYrioBas v IMHEWHAsI CKOPOCTb. bubnuoreka [JOK
[lepuon u yacTora. https://m.edsoo.ru/ff0c43d6
LeHTpoCcTpeMHUTENIBHOE U TIOJIHOE
YCKOpEHHUE
16 KonTponbhas padbota no teme 22.09.2023 bubnuorexa [JOK
"Kunemartuka" https://m.edsoo.ru/ff0c4502
[IepBe1if 3akoH HbroToHA. 25.09.2023
HNuepimanbHble CHCTEMBI
17 orcuéra. [TpuHumn bubnnoreka [JOK
OTHOCUTENbHOCTH [ anmuies. https://m.edsoo.ru/ff0c461a
HewunepuuanbHbie CUCTEMBI
oTcy€Ta
18 Cuna. PaBHOZ€HCTBYIOIIIAS CHIIa. 26.09.2023 bubmuorexa [JOK
Bropoii 3akoH Hetorona. Macca https://m.edsoo.ru/ff0c478c
19 B3aumopeiictsue ten. Tpetuii 27.09.2023
3akoH HproToHa
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[IpuHUMI cynepno3unuu CUi. 28.09.2023

20 Pemienue 3aga4 Ha npUMEHEHUE
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUS. 29.09.2023

1 DKBUBAJIEHTHOCTh
I'PAaBUTALMOHHOW U HHEPTHOMU
Macchl

2 Cuna TSKeCTH U YCKOpPEHHE 02.10.2023 bubmuorexa [JOK
CBOOOTHOTO TIa/ICHUS https://m.edsoo.ru/ff0c3d00
JIBr>keHre HeOeCHBIX Te U UX 03.10.2023

23 HCKYCCTBEHHBIX CITyTHHKOB. bubnnoreka [JOK
[lepBast kocMuYecKast CKOPOCTb. https://m.edsoo.ru/ff0c3el8
3akonsl Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. 04.10.2023 bubmmoreka [JOK
Bec tena https://m.edsoo.ru/ff0c3{76
Cuna tpenus. [Ipupona u Buabl 05.10.2023

25 cui TpeHus. [IBukeHue B bubnmoreka [JOK
AKUJKOCTHU U T'a3€ C YYETOM CHUIIbI https://m.edsoo.ru/ff0c41a6
COIIPOTHBIICHUS CPEIIBI

2% Hasnenue. 'mapocraruueckoe 06.10.2023 bubnuoteka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/ff0c43d6
AGCOTIOTHO TBEPAOE TETO. 09.10.2023

27 [ToctynarensHoe u bubnuorexa [JOK
BpalaTeIbHOE JBUKEHUE https://m.edsoo.ru/ff0c4502
TBEPAOTO TeJia

28 MOMEHT CHJIbI OTHOCHTEIIBHO 10.10.2023 bu6mmoreka [IOK
ocu Bparienus. [Inedo cuibl https://m.edsoo.ru/ff0c461a
CrioxeHne cuil, MPUIOKEHHBIX K 11.10.2023

2 e Yeromn pasmosecnn Bubmiorexa LIOK

: https://m.edsoo.ru/ff0c478c

TBepAOro Tena. Bumsl
paBHOBECHS

[okymeHT co3aaH B anekTpoHHon chopme. Ne 82 ot 04.10.2023. UcnonHutens: Mnbaykosa B.B.

Ctpanuua 37 us 74. Ctpanuua cosgara: 04.10.2023 13:52

Il INIEKTPOHHBIN
=¥ TATAPCTAH


https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

30

31

32

33

Pemenue 3agau

KonrponsHas pabora o Teme
"Ilnnamuka. CtaTuka TBEpAOTO
Teaa"

NMnynbsc MmaTepuabHONM TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOYEK.
LlenTp mMacc cucremsl
MaTepHaIbHBIX TOYEK. Teopema o
JBAYKEHUH LIEHTpa Macc

I/IMHyJII)C CHJIbI 1 U3BMCHCHHC
HUMITYyJIbCa TCJIaA. 3aKkoH
COXpPaHCHUS UMITYJIbCA.
PeakTuBHOE JABHXXCHUC

12.10.2023
13.10.2023

16.10.2023

17.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

34

35

36

MoOMEHT uMITybca
MaTEpHUaIbHOU TOUKH.
[Ipencrasnenue 0 COXpaHEHUH
MOMEHTA UMITyJIbCa B
LEHTPAJIBbHBIX MOJISAX

Pemenne 3amaq

PaboTa criiel Ha MaJIoM U Ha
KOHEYHOM NEPEMEILICHUH.
I'paduueckoe npencraBieHne
paboThI cuiIbl. MOIITHOCTB CHIIBI

18.10.2023

19.10.2023
20.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72

37

Kunernueckas SHEPTU:. TeopeMa
00 U3MEHCHNH KHHETHYECKOM
OHEPIruun MaTepHaHbHOﬁ TOYKH

23.10.2023

38

39

ITorenuuanpHbIC U
HEIIOTCHIUAJIBHBIC CHUJIBI.
IToTeHumanpHas SHEPTHUs.
Bropas kocMuueckast CKopocTb

TpeTss KOCMUYECKasi CKOPOCTb.
CBs13b paboTHI

24.10.2023

25.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/7{41bf72
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40

HCIIOTCHIMAJIbHBIX CHUJI C
M3MCHEHUEM MEXaHU4YeCKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHs MEXaHUIEeCKOU
SHEepPIrun

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nis uaeanbHoM
JKUJIKOCTH

26.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/7{41bf72

41

KonrtponbHas pabora no reme
"3aKOHbBI COXpPAHEHUS B
MexaHuke"

27.10.2023

42

43

44

PasButue npencrasieHuii o
npupoje TeroTel. OCHOBHBIE
nonoxxenus MKT. uddyzus.
BbpoyHOBCKOE 1BUXKEHUE

CrpoeHnue ra3000pa3HbIX,
KHUJIKUX U TBEPIBIX TEIL.
XapakTtep JBUKEHUA U
B3aMMOJIEHCTBHSI YaCTHUI]
BEIIECTBA

Macca u pazMepbl MOJIEKYJT
(aromoB). KonnuectBo
BenlecTna. IlocTosHnas
ABorajzipo

07.11.2023

08.11.2023

09.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

45
46
47

Temneparypa. Temiosoe
paBHoBecue. [kana [enscus

Pemrenue 3agau

Wneanpueiii ras. 'a3oBbie
3aKOHBI

10.11.2023

13.11.2023
14.11.2023
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48 VYpaBuenue MeHnieneena- 15.11.2023 bubnmoreka [JOK
Kianeiipona. Pemenue 3anau https://m.edsoo.ru/ff0c4fde
49 AOcoiroTHas TeMIiepaTypa. 16.11.2023 bubmuorexa [JOK
3akoH JlaibTOHA https://m.edsoo.ru/ff0c511e
N3omnporeccel B uaeanbHOM ra3e 17.11.2023
50 C ITOCTOSIHHBIM KOJIMYECTBOM
BEILIECTBA
I'paduueckoe npeacraBieHue 20.11.2023
51 M30IPOIIECCOB: U30TEpPMa,
M30x0pa, n3obapa
21.11.2023 bubmuoreka [JOK
>2 Ocnosuoe ypasnenue MKT https://m.edsoo.ru/ff0c570e
53 Pemmerne 3aa4 22.11.2023 bubmmoreka [JOK
https://m.edsoo.ru/ff0c5952
CBs13b a0COIIOTHOM 23.11.2023
TEMIIEPATYPhI
54 TEPMOJIMHAMUYECKON CUCTEMBbI bu6mmoreka [JOK
CO CpeaHeN KUHETUUECKOU https://m.edsoo.ru/ff0c5¢36
SHEpPTUeil MOCTYyNaTeIbHOTO
TETUIOBOTO JABMKEHHS €€ YaCTHI]
55 O06o001meHre U CHCTEMaTH3aIIHS 24.11.2023 bu6mmoreka [IOK
3HaHui mo reme "OcHoBel MKT" https://m.edsoo.ru/ff0c5¢36
56 KonrtponbHas pabora no Teme 27.11.2023 bu6nuorexa [IOK
"OcHoBel MKT" https://m.edsoo.ru/ff0cSefc
TepMmoanHaMHuuecKkas CUCTEMA. 28.11.2023
3aiaHye BHEIIHUX YCIOBHMA TSI
T/l cuctemsl. BHenHue u
57 BHYTPEHHUE NTapaMETPHI. bubnnoreka [JOK
ITapametprr T/ cucTeMbl Kak https://m.edsoo.ru/ff0c6230
CpeHUE 3HAYCHUS BEJMYNH,
OIUCHIBAIONINX € Ha
MHUKPOCKOITHYECKOM YPOBHE
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58

59

60

61

62

63

Hynesoe Hauano
TEPMOIUHAMUKHU.
CaMonpoun3BojIbHasl penaKcarus
TJ1 cucteMbl K TEMIIOBOMY
PaBHOBECHIO

Mopeinb neanbHOro rasa B
TEPMOJIMHAMHUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TOU MOJEIIH

YpaBHenue Menzeneena-
Knaneiipona u BeipakeHue 1Jis
BHYTPEHHEHN YHEPrUu

BeIpaxxenue nii BHyTpeHHEH
SHEPruu OJHOATOMHOIO
UJCAIBHOTO Ta3a.
KBazucratnueckue u
HECTaTHYECKUE IIPOLECCHI

OneMeHTapHas paboTa B
TepMoaMHAMUKe. Beraucienue
paboTshI 1o rpaduKy npoiecca Ha
pV-nuarpamme

Tennonepenaua kKak crocod
M3MEHEHMsI BHYTPEHHEH SHEepruu
TJ1 cuctemsl 6€3 coBepIIEHUS
paboThI

29.11.2023

30.11.2023

01.12.2023

04.12.2023

05.12.2023

06.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

64

65

66

KoHBek1ysi, TeninonpoBoAHOCTS,
U3Iy4eHUe

KommdecTBO TEIIOTHI.
TermnoéMkocTh Tena. Y aeabHas u
MOJISIpHAS TEIUNTOEMKOCTH
BEIlIECTBA. Y AeIbHAs TEII0Ta
CrOpaHUS TOIIJIMBA

Pacuér xonuyecTBa TEIIOTHI IpH
TeIIoneperaye

07.12.2023

08.12.2023

11.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6510

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0c6708
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67

68

[TonsTre 06 aqnabarHom
npouecce. [lepBrIil 3aK0H
TEPMOTUHAMUKHU

KomnmdaecTBo TermoTel u pabota
KaK Mepbl H3MCHEHUS
BHyTpeHHeH 3Heprun T]]
CHCTEMBI

12.12.2023

13.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [JOK
https://m.edsoo.ru/7{41bf72

69

BTopoii 3ak0H TepMOJIUHAMUKHI
JUI paBHOBECHBIX U
HEPaBHOBECHBIX MPOIIECCOB.
HeoGpaTtumocTs NpupoIHBIX
MIPOLIECCOB

14.12.2023

70

71
72

73

74

75

[IpuHUUMIIBI AEMCTBUS TEMIOBBIX
mammH. KIT

MaxkcumanbsHoe 3HaueHue KIIJI.
Huxn Kapnao

Pemenue 3agau

OKOJIOTHYECKHUE aCITEKTHI
HCITOJIb30BAHUS TEIJIOBEIX
nsurareneil. TemioBoe
3arpsi3HEHUE OKpYyKaroLen
Cpenbl

Pemenue 3amau

O06o001IeHe 1 CUCTEMaTH3 A
3HAHUMU T10 TeMe
"TepmoanHamuka. TernnoBbie
MaIInHbI"

15.12.2023

18.12.2023

19.12.2023
20.12.2023

21.12.2023
22.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/7{41bf72

76

AJIMAHHCTpaTUBHAS
KOHTpOJIbHast paboTa 1o Teme
"TepmonnHamuka. Tennossie
MalIuHb"

25.12.2023

77

ITapoobpazoBanue u

26.12.2023

bu6mmoreka [JOK
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78

KoHJleHcauus. Mcnapenue u
KUIIEHHE. Y IeJbHas TeIoTa
napoodpa3zoBaHus

HaceplmieHHbIe 1 HEHACHILICHHBIE
napsl. KayecTBeHHas
3aBUCUMOCTD IJIOTHOCTH U
JABJICHUS HACBIIICHHOTO 11apa OT
TEMIIEpaTypshl, UX
HE3aBUCHUMOCTb OT 00BbEMa
HACBIIEHHOTO Mapa.
3aBUCUMOCTb TEMIIEPATYpPBI
KHUIICHUS OT JIaBJICHUS B
KUIKOCTU

27.12.2023

https://m.edsoo.ru/7{41bf72

79

BraxxHocThb BO3IyXa.
AOCOIIOTHAS U OTHOCUTEIbHAS
BJIAYKHOCTh

28.12.2023

80

Pemenue 3agau

29.12.2023

81

82

&3

TBépnoe Teno. Kpucrammueckue
u amop(dHbIe Tena. AHU30TPOIUS
CBOMCTB KPHUCTAJUIOB

[InaBneHue n KpUCTATUIU3ALIMSL.
VY nenbHas TENIO0Ta MJIaBICHUS.
CyOnumariust

Hedbopmaruu TBEpAOTO TETA.
Pactsxenne u cxxatue. CaBur.
Mopyns FOura. [Ipenen ynpyrux
nedopmaruit

09.01.2024

10.01.2024

11.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/7{41bf72

84

&5

TenoBoe pacimpenue
KHUIKOCTEH U TBEPABIX TEIl.
AHrapMOHHU3M TETIOBBIX
KoJIcOaHMI YacTHI] BEIECTBA

[IpeobOpazoBanme SHEPTUH B
(ha30BBIX MEepexo1ax

12.01.2024

15.01.2024
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86 YpaBHEHHE TEIIOBOTO OamaHca 16.01.2024
87 Pemrenue 3amau 17.01.2024
[ToBEpXHOCTHOE HATSKEHUE. 18.01.2024
KanuisipHbie siBIeHUS.
88 JlaByieHrE 110]1 ICKPUBIIEHHOMN
MTOBEPXHOCTHIO JKUIKOCTH.
®opmyia Jlannaca
0606H5€HH6 " CI/{'CTeMaTI/ISaI_II/ISI 19.01.2024 Bubmorexa [IOK
89 SHAHMIL 110 TEME "Arperatiibie https://m.edsoo.ru/7f41bf72
cocrosiHUS BeniecTBa. Da3oBbie
nepexomnl"
KonTponbhas padota no teme 22.01.2024
90 "ArperaTHble COCTOSTHUS
BeuiecTBa. PazoBble nepexoab"”
DnekTpu3anus Tea u eé 23.01.2024
. o e Bt LOK
) https://m.edsoo.ru/ff0c6bcee
3apsa0B. [IpoBogHuUKY,
TUDJIEKTPUKU U TIOTYITPOBOTHHKHI
. o B LOK
) https://m.edsoo.ru/ff0c6bcc
ANMEKTPUIECKOTO 3apsijia
. B s Buaionsa LOK
’ https://m.edsoo.ru/ff0c6ced
Kynona
04 Permrere 3aa4 26.01.2024 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2
KTpHU4uecKkoe noie. Er 29.01.2024
95 uagl?IeCTT]fHe ;(::1 :erK(T)gliquI(c)He wO120 bubmuorexa [IOK
https://m.edsoo.ru/ff0c6f00
3apsIbI
96 Hanpsk€HHOCTD 271€KTPUYECKOTo 30.01.2024 bubnuorexa [JOK
nosisi. [IpoGubIit 3apsz. JInnuu https://m.edsoo.ru/ff0c7018
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97

HaIpPsKEHHOCTH 3JIEKTPUYECKOTO
nossi. OTHOPOAHOE
3JIEKTPUYECKOE T0JIE

IToTeHmaabHOCTh
BJIEKTPOCTATHYECKOTO MOJIS.
Pa3aocTh MOTEHITNATIOB U
HanpsHKEHUE

31.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

98

99

100
101
102

[TorenimanpHas sHEprus 3apsaa
B 3JIEKTPOCTATUYECKOM II0JIE.
IloTrennuan
3JIEKTPOCTATHYECKOTO MOJIS

CBs13b HaNPSYKEHHOCTHU TOJIS U
Pa3HOCTH MOTEHIIMAJIOB JJIst
3JIEKTPOCTATHYECKOTO MOJIS
[IpuHuun cyneprno3uumn
BJIEKTPUYECKUX MOJIEH

Pemenne 3amaq

[Tone Toueunoro 3apsana. [Tome
paBHOMEPHO 3apsHKEHHOMN chepbl

01.02.2024

02.02.2024

05.02.2024

06.02.2024
07.02.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

103

104

105

[Tone paBHOMEPHO 3apsHKEHHOTO
o o0séMy miapa. [lone
PaBHOMEPHO 3apsHKEHHOU
OECKOHEYHOH IITIOCKOCTH

[IpoBoHMKY B
ANEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsAI0B

JIMDIIEKTPUKY U
ITOJIYITPOBOJTHUKH B
JIEKTPOCTATUYECKOM I10J1€

08.02.2024

09.02.2024

12.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

106

Kongencarop. D1neKTpoéMKOCTh
KOHJIEHCATOPa. DIEKTPOEMKOCTD
IIJIOCKOT0 KOHAEHCAaTopa

13.02.2024
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107

[TapannensHOE coequHEHNE
KOHJICHCAaTOPOB

14.02.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

108

109

ITocnenoBarenbHOE COETMHEHHE
KOHJIEHCAaTOPOB

OHeprus 3apsKEHHOIO
KOHJIeHCaTopa

15.02.2024

16.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

110

111

Pemenue 3agau

Z[BI/I)KGHI/IC Bapﬂ)KeHHOﬁ YaCTHUIbI
B OTHOPOAHOM JBJICKTPUUCCKOM
I10JI€

19.02.2024

20.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c861fc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

112

Pemenue 3agau

21.02.2024

113

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUH MO TeMe "DIeKTpUIecKoe
mone"

22.02.2024

114

115

KonrtponbHas pabota 1o Teme
"DnekTpuueckoe mose"

Cuna toka. [TocTosiHHBIN TOK.
YcnoBus CylecTBOBaHUsA
MTOCTOSIHHOTO 3JIEKTPUUECKOTO
TOKa

26.02.2024

27.02.2024

116

117

Ucrounnku Toka. Hanpsbxkenue u

SAC

3axon OMa 1Ji ydyacTKa Lemnu.
DJEeKTpUUECKOe CONPOTUBIICHUE

28.02.2024

29.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72

118

119

3aBHCHMOCTD COIIPOTUBJICHUA
OAHOPOJHOTIO IMTPOBOAHUKA OT €TI0
JJIMHBI U TIIOIAaIU MOIICPEUYHOTO
CCUCHU

VY nenbHOE CONPOTHUBIICHHE
BenlecTBa. Pemenue 3anau

01.03.2024

04.03.2024
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ITocnenoBarensHOE, 05.03.2024
120 napajuiebHOE, CMEIIAHHOE
COEIMHEHHE MPOBOJHUKOB
Pacuér pa3BeTBIEHHBIX 06.03.2024
121 aJeKTpuuecKux uenei. [Ipasuna
Kupxroga
07.03.2024 bubnmoreka [JOK
122 Pemenue 3amau https://m.edsoo.ru/7{41bf72
Pabora ayekTprudaecKoro Toka. 11.03.2024
123
3akoH Jlxoyna —Jlenua
124 Pemenue 3agau 12.03.2024
MOoIIHOCTb 31EKTPUUYECKOTO 13.03.2024
125 ToKa. TennoBas MOIIHOCTb,
BBIJICJIsIEMAast HA PE3UCTOpE
126 Pemenue 3agau 14.03.2024
JIC 1 BHyTpeHHee 15.03.2024 bubmuoreka [JOK
127 https://m.edsoo.ru/7{41bf72
COTPOTHUBIIEHNE UCTOYHHUKA TOKA
3akon Oma 1S TTOJTHOM 18.03.2024
128 (3aMKHYTOM) 2JIEKTPUYECKOMH
e
129 Pemenue 3agau 19.03.2024
130 MomiHoCcTh UCTOYHHUKA TOKA 20.03.2024 Enbmiorexa IOK
https://m.edsoo.ru/7f41bf72
131 Kopotkoe 3ambikanne 21.03.2024
132 Kongencarop B uenu 22.03.2024
MOCTOSIHHOTO TOKa
133 Pemenue 3agau 01.04.2024
Pemenue 3anau mo teme 02.04.2024
134 "IToCTOSIHHBIN TEKTPUUECKUI
TOK"
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135

136

137

138

Pemenue 3agau no reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

Pemenue 3agau no reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

O00011IeHIE U CUCTEMATHU3ALIS
3gagui 1o treMe "TlocTosHHEbII
ANEKTpUYECKUI TOK"

AJIMUHUCTpAaTUBHASA
KOHTpOJIbHast paboTa 1o TeMe
"IIoCTOSHHBIN TEKTPUUECKUI

TOK

03.04.2024

04.04.2024

05.04.2024

08.04.2024

139

DnexTpuyeckas IpoBOAUMOCTh
Pa3IMYHbIX BEIIECTB.
DNEeKTPUYECKHUI TOK B METaJIJIax.
CBepXIpoBOIMMOCTh

09.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72

140

141

142

DNeKTpUYeCcKuil TOK B pacTBOpax
U pacijiaBax 3J1€KTPOIUTOB.
3akonbl Dapajes 1s
ANEKTPOJIN3A

DNEeKTpUYECKH TOK B razax.
IImazma

DNEeKTpUUECKUN TOK B BaKyyMe.
BakyymHble mpuGopsI

10.04.2024

11.04.2024

12.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72

143
144

DNEeKTpUUECKUN TOK B
MOJIYTIPOBOTHUKAX

[TomynpoBOIHUKOBBIE TPUOOPEI

15.04.2024

16.04.2024

145

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl pu
IPSMOJIMHEMTHOM

17.04.2024

https://efizika.ru/
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PaBHOYCKOPEHHOM JIBIKEHHH T10
HAaKJIOHHOH IIOCKOCTH "

146

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHMS TENA,
OpOIIEHHOTO TOPU30HTAIHHO"

18.04.2024

https://efizika.ru/

147

148

149

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITOCTOSIHHO# 110
MOJ1YJIIO CKOPOCTBIO

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue
PaBHOJACUCTBYIONIEH CUJIbI IPU
JIBUKEHUH OpyCKa MO HAKIIOHHOMN
IIJIOCKOCTH

®Ou3MUECKUil MPAKTUKYM 110 TEME
"N3zmepenue ko3 durmenta
TPEHUS 110 BEJIMYMHE YTIIOBOTO
Kod(purmenTa 3aBUCUMOCTH
Frp(N)"

19.04.2024

22.04.2024

23.04.2024

https://efizika.ru/

https://efizika.ru/

https://efizika.ru/

150

151

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne ycTOHYMBOCTH
TBEPIOTO TEJNA, UMEIOILETO
TJIOIA b OTIOPHI"

@uU3NYECKUI NPAKTUKYM 110 TEME
"N3Mepenne KHHETHYECKON
SHEPIUH Tejla 110 TOPMO3HOMY

"

yTH

24.04.2024

25.04.2024

https://efizika.ru/

https://efizika.ru/

152

Pu3NYECKU IPAKTUKYM 110 TEME
win "HU3ydenue nuzob6apHoro
mpouecca

26.04.2024

https://efizika.ru/

153

Ou3nYeCcKUil IPAKTUKYM 110 TEME
"U3mepenue ynenpHoi
TEII0EMKOCTH"

29.04.2024

https://efizika.ru/
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154

@uU3NYECKU IPAKTUKYM 110 TEME
""3mepeHnne abCoMOTHOM
BJIQXKHOCTH BO3/lyXa U OLICHKA
MAacCChI MapOB B TOMEUICHHUU "

30.04.2024

https://efizika.ru/

155

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cMEIaHHOTO
COCAMHEHHS PE3UCTOPOB"

02.05.2024

https://efizika.ru/

156

157

158

DU3NYECKUIN TPAKTUKYM 10 TEME
"HaOumtoteHue 31eKTpoan3a

PesepBHeIil ypok. O000IICHHE 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"Kunemaruka"

PesepBHrlit ypok. O60011eHNE 1
cucTeMaTu3alys 3HaHUH 110 TEME
" [Imnamuka"

03.05.2024

06.05.2024

07.05.2024

https://efizika.ru/

159

PesepBHrliil ypok. O60011eH1E U
cCHCTEeMaTHU3alus 3HAaHHUA TI0 TeMe
"Craruka TBEpAOro tena"

08.05.2024

160

161

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"3aKOHBI COXpPAHEHUS B
MexaHuke"

PesepubIil ypok. O6006111eHIE 1
CUCTEeMaTH3allusl 3HAaHHUH 10 TeMe
"3aKOHBI COXpPAHEHUS B
MexaHuke"

10.05.2024

13.05.2024

162

PesepBHrIit ypok. O6001IeHNE 1
CHUCTEMaTHU3aIlis 3HAHUH 110 TEME
"OcHOBBI
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun"

14.05.2024

163

PesepBubiil ypok. O600611eHIE 1

15.05.2024
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cUCTEeMaTHu3alusl 3HAaHUH 110 TeMe
"OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

PesepBubIil ypok. O60011eHIE 1
cucTeMaTu3alus 3HaHUH 110 TEME
"Tepmonunamuka. TernaoBbie
MaIIuHbI"

164

PesepBHelil ypok. O000ICHHE 1
CUCTeMaTH3allysl 3HAaHHUH 110 TeMe
"Tepmoaunamuka. TernnoBbie
MaluuHb!"

165

16.05.2024

17.05.2024

PesepBHrlit ypok. O60011eHNE 1
CHUCTEMaTHU3aIlis 3HAHUM 110 TEME
"ArperaTHble COCTOSTHUS
BeuiectBa. PazoBble nepexoab"”

166

PesepBHrliit ypok. O60011eHNE U
167 cHCTeMaTH3alus 3HaHUH 10 TEME
"OnexTpuueckoe nojue"

20.05.2024

21.05.2024

PesepBHelIit ypok. O60011IeHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"IIoCTOSHHBIN IMEKTPUUECKUI
TOK"

168

PesepubIil ypok. O6006111eHIE 1
cucTeMaTHU3alys 3HaHUH 1o Teme
"IToCTOSIHHBIN MEKTPUYECKUI

"

TOK

169

22.05.2024

23.05.2024

PesepBHelIit ypok. O6001IeHNE 1
170 cHCTEMAaTH3aInsI 3HaHUH T10 TeMe
"ToKM B pa3nIn4HbIX cpenax”

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170
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11 KJIACC

Koim  Jlat  Daektpo
4ecTB a HHbIE
0 U3y uudpos
N 4YacoB  4YeH ble
us o0pa3oB
I Tema ypoka aTeTbH
/ ble
n pecypcsl
ITo naany bakTu
YECKU
1 B3anmMozeiicTBre MOCTOSIHHBIX MAarHUTOB M IPOBOAHUKOB C TOKOM. 1
MarnutHoe nose. ['unoreza Ammnepa
) BekTop MaruutHON MHAYKIMU. [[pUHIMO Cyneprno3ulii MarHUTHBIX 1
nosnei. JInHuY MarHuTHOM MHIYKIHHU
3 MaruuTtHoe 1nose npoBoAHMKA ¢ TOKOM. OnbIT Dpcreaa 1
4 Cuia AMriepa, e€ HampaBJICHHE U MOJTYJIb 1
5 Pemenue 3agau 1
6 [Ipumenenue 3akoHa Amnepa. DIeKTpOU3MEepUTENbHbIE TPUOOPHI 1
7 Cuna JlopeHua, e€ HanpaBiieHHE U MOAYJb. [[BHKEHHNE 3apsyKeHHOU 1
YaCTHUIIbI B OJTHOPOJHOM MarHMTHOM I10JI€
8 Pemenue 3amau 1
9 Pabota cusl Jlopeniia 1
10  Pemrenue 3amau 1
11 ~ MarnutHOe nosue B Beniectse. @eppoMarHeTKy, napa- U TMaMarHeTUKU 1
12 OcHOBHbIE CBOMCTBA (peppomMarHeTHKOB. [I[puMeHenne peppoMarHeTuKoB 1
13 Pemenue 3amay no teme "MarautHoe mnose" 1
14  Pemenue 3amay no teme "MarautHoe mnose" 1
15 SIBrieHMnE MEKTPOMAarHuTHOM MHAYKIMHU. [[OTOK BEKTOpa MAarHUTHOM 1
WHIYKITAN
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16  3JC unaykuuu 1
17 = 3axoH snexkrpoMarHuTHOM uHAYKIMKU Dapanes 1
18 = Buxpeoe anektpudeckoe nojie. Toku Oyko 1
19 OJC uHAyKIMHU B ABMXKYIIUXCS IPOBOJIHUKAX 1
20  Pemenue 3amau 1
21  Tpaswuio Jlenia 1
22 WuapyktuBHOCTH. KaTylika MHIYKTUBHOCTH B LIENIM TOCTOSIHHOTO TOKA 1
23 SBnenue camounaykuuu. C caMOMHIYKIIUN 1
24 = DHeprust MarHUTHOTO TOJISI KAaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE I10Jie 1
25  Pemrenue 3amau 1
26 ~ OO0oOIIeHne U CUCTeMAaTH3alus 3HAaHUH 110 TeMe " DIeKTpoAuHAMHUKA" 1
bubnuoreka
[HOK
27  KonrtponbHas paboTta 1o Teme "DieKTpoauHaMuKa" | https://m.eds
00.1u/ff0cb82
0
bubnuoteka
Konebarenbnas cucrema. CBoOoaHbIE KoeOanus. ["apmonnueckue HOK
28 KONCOAHIS 1 https://m.eds
00.1u/ff0ccas
4
bubnuoreka
[HOK
29 = KunemaTHyeckoe M TMHAMUYECKOEe ONMHCaHNe KOueOaTeIbHbIX JIBUKCHHMA 1 https://m.eds
00.ru/ff0cccO
c
bubnuoteka
DHepreTuueckoe onucanue. BoIBo AMHAMUYECKOTO ONMUCAHUS ITOK
30 rapMOHHYECKHMX KOJEOAHUH U3 UX IHEPTEeTUUECKOTO U KHHEMATHIECKOTO 1 https://m.eds
OIMCAHU oo.ru/ff0ccfe
0
31  Awmmnutyzaa u ¢asa koneOaHHii 1
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bubnuoreka
[lepuon u yacrora Konedanuid. [leproa ManbIx CBOOOJHBIX KOIeOaHUN IIOK
32 maremaTHueckoro MasTHUKa. [lepuon cBOOOJHBIX KOeOaHUH https://m.eds
NPY>KUHHOI'O MasiTHUKA 00.ru/ff0cc6f
8
33  3aryxaromme konebanus. BeiHyx1eHHbIe KoneOanus. Pe3onanc
34  AstokonebaHus
35  Pewenue 3agau
36 YPOK-KOH(l)epej{HI/Iﬂ "MexaHn4YecKue KOJICOaH!s B MYy3bIKaTbHBIX
MHCTPYMEHTAX
37 O06o0muieHne 1 cucTeMaTu3alys 3HaHuH 1o TeMe "MexaHnuecKue
KosneOaHus"
38  DOnexrpomarautHsle Kosnebanus. KonebareabHblil KOHTYp
39 ®opmyna Tomcona. CBs3b aMIUIUTYIbI 3apsAia KOHIEHCATOpA C
aMIUIATYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE
40  3akoH COXpaHEHHUS SHEPIHH B HACATTLHOM KOJeOATeIbHOM KOHTYpE
41 3aryxarolue eKTPOMarHuTHeIe KoieOaHus. BeIHyX/IeHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHsI
42 IlepemeHHblii TOK. Pe3uctop u KoHJEHCATOp B LIENIU IEPEMEHHOTO TOKa
43  Karymka MHAYKTUBHOCTH B 1IETIH IEPEMEHHOTO TOKa
44 = 3akoH Oma J1s1 JIEKTPUUECKOH 1eNH MEPEMEHHOI0 TOKa
45 MOoNHOCTh MEPEMEHHOT0 TOKA. AMITTUTYTHOE U JICUCTBYIOIIECE 3HAUCHUE
CHJIBI TOKA U HaNPsKEHUS
46 = Pe3oHaHC B JEKTPUUYECKON LIeTIN
47 = PemeHue 3agau
48 NneansHblil Tprcq)opMaTop. [IpousBocTBO, Nepenava v noTpedieHue
NIEKTPUUYECKON SHEPTUU
49 DKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE SMEKTPOIHEPTHH. Kynbrypa
HCII0JIb30BaHUS JIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HU
50 | Pemenue 3amau
51 Pemrenue 3agau
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57 O06o001eHre U cucTeMaTU3aIys 3HaHUH 110 TeMe "DIeKTPOMarHUTHHIE 1
koseOaHus"

53  MexaHuueckue BOJIHbI. XapaKTEPUCTUKH MEXaHUYECKHUX BOJIH 1

54  CaoiicTBa MEXaHMYECKUX BOJIH 1

55  3Byk. XapakTepUCTUKH 3ByKa 1

56  WudpasByk u yapTpa3Byk. [llymoBoe 3arps3HeHue OKpyKaroliel cpeabl 1

57  Pemenue 3amau 1

58  DiexkTpoMarHuTHBIC BOJIHBL. M31ydeHHe 3JIEKTPOMAarHUTHBIX BOJTH 1

59  DHeprus 3leKTPOMArHUTHBIX BOJH. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH 1

60 [lkana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMArHuTHRIX BOJTH 1
B TEXHUKE U OBITY

61 [TpuHIMIIBI paguOCBsI3U U TeleBUACHUA. Pagronokanus. 1
DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOILEN Cpe/Ibl

62  KonrtpompHas padora o teme "Konebanus u BOJHBI" 1

63  Cger. 3aKOH NPSMOJIMHEHHOTO PACTIPOCTPAHCHUS CBETA 1

64 Pemenue 3a1a4 Ha nprUMEHEHHUE 3aKOHA MPSAMOJIMHENHOTO 1
pacnpocTpaHEHHUs CBETa

65  Orpaxenue cBeta. [Imockoe 3epkano. Cdepudeckoe 3epkano 1
[Ipenomiienue cBeTa. AGCOMIOTHBIN U OTHOCUTENBHBIN MMOKa3aTehb

66  mpenomnenus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yromu 1
MIOJIHOTO BHYTPEHHETO OTPAKEHUS

67 Pemrenue 3a1au Ha mMpuMEHEHNE 3aKOHOB OTPAKEHUS U TIPEITOMIICHUS 1
cBeTa

63 Xon nyueit B mpusme. ucnepcus csera. ClloKHBINH cocTaB 0eoro cBera. 1
LBer

69  Jlun3pl. DOKYCHOE PACCTOSIHUE U ONTUYECKAs CUJIA JIMH3BI 1

70  TlocTpoeHue n300pakeHHI B JIMH3aX M UX CUCTEMaX. Y BEJTMUYCHHE JINH3BI 1

7 Pemenue 3amay Ha mocTpoeHNE N300PAKEHUM, TTOTYIaEMBIX C TIOMOIIBIO 1
JIMH3

72 I'nma3 Kak onNTUYECKas CUCTeMa 1
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73 Pemenue 3anay. [Ipeaensl npUMEHUMOCTH T€OMETPUUECKON ONITUKHI 1
74 CKOpOCTb CBETA U METOJIbl €€ U3MEPEHUS 1
75  Jlucmepcus cBeTa 1
76  HHutepdepeHnus cBera 1
77 KorepenTHbie UCTOYHUKH. Y CIIOBHS HAOTIOACHHUSI MAKCHMYMOB H 1
MHUHUMYMOB
78 | Pemrenue 3amau 1
79  Ilpumenenue uHtephepeHIUN 1
80  JImdpaxius cBeta 1
81  HudpaknuonHas peméTka. Y cnoBre HaOM0AeHUS TTIABHBIX MAKCUMYMOB 1
82  Pemenmue 3amau 1
83  TlomepeunocTh cBeTOBBIX BOJIH. [lomsipuzamms cBeta 1
84 = Pemenmue 3amau 1
85 | CBeToBbIE SIBIECHHUS B IPUPOJE 1
86  OOoOmeHre u cucTeMaTH3als 3Hanui mo reme "OnTuka” 1
87 = KoutponpHas pabota 1o teme «OnTuKa» 1
23 I'paHuIbl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. 3aKOHBI 1
AJIEKTPOIUHAMHUKHN U TTPUHITUI OTHOCUTEIHLHOCTH
bubnuoreka
[HOK
89  Iloctynarsl ciennagbHOM TEOPUU OTHOCUTEIBHOCTU 1 https://m.eds
00.1u/ff0d091
a
bubnuoreka
[IpoctpancTBeHHO-BpeMeHHOU nHTepBai. [Ipeobpazoanus Jlopenia. IIOK
90  VYcnosue npuunHHOCTU. OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 1 https://m.eds
3amenyieHre BpeMEHH W COKpaIeHUE JJTUHBI 00.ru/ff0dOaf
a
bubnuoreka
91  DHeprus u UMIYJIbC PENATUBUCTCKON YaCTHUIIBI 1 [HOK
https://m.eds
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https://m.edsoo.ru/ff0d091a
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oo.ru/ff0d0af
a
bubnuoreka
CBs13b Macchl ¢ HEPrUeH U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. HOK
92 SHEPIHS OKOS 1 https://m.eds
p 00.1u/ff0d0Oca

8

93  PaBHOBECHOE TEIJIOBOE U3ITYyUCHUE 1

94  3akon cmenienus Buna 1

95 T'unore3a M. Ilnanka o kBanTax. ®oTOHBI 1

96  Dwueprus u umiynsc GoToHA 1

97  ®otoaddext. OnpiThl A. I'. Ctonerosa. 3akonbl poTodddekra 1

98 VYpasaenue Ditamteitna st poroaddexra. "KpacHas rpanuna” 1

dorodddexra

99  Nasnenwue cBeta. Onwitel I1. H. JIeOencna 1

10 .

0 BonHoBbIe cBOICTBA YaCcTHI] |

10 = Bouansl ne bpoiins. [{nuna BonHbl e bpoiins u pazmepsl odaactu 1

1 JIOKAJIU3ALMH IBHXKYIIEHCS YaCTULIBI

10 .

) KopnyckynsipHO-BOTHOBOM yaliu3m 1

10

3 Jludpakius 37eKTPOHOB Ha KpUCTaIax 1

10 Crnenuduka usmeperuii B MUKkpomupe. COOTHOLICHUS 1

4 HeomnpeaenénHocrel ['elizendepra

10

5 Pemenne rpaduueckux 3agau 1

10 N

6 Pemrenne pacu€rHbIx 3a1a4 1

10 = KonrponsHas padora no remam: "OcHoBel CTO", "KopmyckynspHo- 1

7 BOJIHOBOI1 tyanu3m"”
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10

10

OmBITHI 110 UCCIIEIOBAHMIO CTPOCHHS aToMa. [lmaHeTapHas MOJIesIb aToMa
Pesepdopna

[Toctynater bopa

11

11

11

Bunel criektpoB. CieKTp ypoBHEHN 3HEPTUH aTOMa BOAOPOJa
CrioHTaHHOE M BBIHY)KICHHOE U3Iy4YCHHE CBETA

Jlazep

11

11

Hyxnonnas monens sipa I'eiizen6epra-FBanenko. 3apsa 1 MaccoBoe
yucio siapa. M3otomnsl. PagnoakTHBHOCTH

3aKoH paJIM0aKTUBHOTO pacnaaa. CBONCTBAa HOHU3UPYIOIIETO U3JTy4EHUS.
Brnusinue paguoakTHBHOCTH Ha KHMBbIE OpraHu3Mebl. Jlo3umerpust

11

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.
SAnepusie peakuun. SAnepHsie peakropsl. [[podiaemsl ynpaiasieMoro
TEPMOSAIEPHOTIO CUHTE3a. DKOJIOTMUECKNE aCIIEKThI PAa3BUTHUSA SACPHOU
SHEPreTHKU

MeTobl perucTpaluy U UCCIEA0BAHNS FIEMEHTAPHBIX YaCTHII.
dyHaMeHTaIbHbIE B3aUMOEHCTBYS. bapnoHbI, ME30OHBI U JIENTOHBI.
IIpencraBnenne o CrannapTHoi Mozenu. KBapk-rirooHHas MOZEIb
aJpOHOB

®dusuka 3a npeaenamu CtanaapTHoi Moaenu. TémHas MaTepus U TEMHas
sHeprus. EnuHCcTBO Qu3nueckoil KapTUHBI MUpPa

11

11

OTalbl Ppa3BUTHA aCTPOHOMHHU. 3HaueHUE ACTPOHOMUHU

HpI/IMeHI/IMOCTI) 3aKOHOB (i)I/I3I/IKI/I JUIA 00BIACHEHUS IpHUpPOaAbI KOCMHUYECKUX
0OBEKTOB. MCTO,Z[BI ACTPOHOMHYCCKUX I/ICCJ'ICI[OBaHI/Iﬁ

12

12

CoBpeMeHHbIE ONITHYECKUE TEJIECKOIbI, PAIUOTEIECKOIBI,
BHeaTMoc(epHasi aCTpOHOMHUS

Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3IBI, INIAHETHI, IX BHIUMOE
JIBHOKCHUE
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12

12

Conneunas cucrema. Connne. ConHeuHas akTHBHOCTE. MICTOUHHMK
sHepruu CoJiHIa U 3BE3]

3BE3/1bl, UX OCHOBHBIE XapaKTEpUCTUKU. J[narpaMMa "crieKTpanbHbIN
KJIacC — CBETUMOCTH"

12

12

12

3BC3I[BI IJIaBHOM II0CIEA0BATEILHOCTU

BuytpeHHee cTpoeHue 38€31. COBpEMEHHBIE IIPEICTABICHUS O
IIPOUCXOXACHNUHU U 3BoJrolnu CostHLa U 3BE3/1. DTalbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama I'anaktuka. Tunsl ranaktuk. Y€pHbIe ABIPHI B
sJlpax rajJlakTUK

12

12

Bcenennas. Pacuupenue Beenennoit. 3akon Xa606ma. Teopust bonbiioro
B3pbIBa. PeslMKTOBOE M3ITydeHHE

MacmrabHas ctpyktypa Beenennoil. Mertaranaktuka

12

13

Hepeménnsie npobdieMbl acTpOHOMUHT

duznyeckuil npakTukyM no teme "MccnenoBaHne MAarHUTHOTO IOJIS
ITOCTOSIHHBIX MarHuTOB"

13

dusnueckuit mpakTukyM o teme "HccnenoBanue siBIeHUs
3JEeKTPOMArHUTHOM MHAYKIUU"

13

13

dusnueckuil npakTKyM 1o Teme "Vi3MepeHue nepuoja cBOOOIHBIX
K0J1e0aHU HUTSIHOTO U MPYKUHHOTO MasiTHUKOB"

®duznyeckuil npaktukym 1o teme "IIpeodpa3oBanue sHEpruu B
IPYKUHHOM MasiTHUKE"

13

13

dusndeckuil NpakTuKyM 1o teme "M3ydeHne napaMeTpoB 3ByKOBOU
BOJIHBI"

Pu3nyecKkuil NPakTUKyM 1o Teme "M3mepeHue nokasaresns MpeoMIIeHUs
crexna”

13

duznyeckuil npakTukym no teme ""M3mepenne GpokycHOro pacCTosHUS
paccenBaroIIMX JIUH3"

13

®dusnueckuil npakTukyM no Teme "Habmonenue nudpaximm,
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HHTEep(hEpPEHIINN U TTOJISIpU3aIiu cBeTa"

®u3nYecKuil MpakTHUKyM 110 TeMe "OnpeiesieHre UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX 9acTHIl (110 ¢oTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHUIL B
MarHuTHOM ToJie)"

®usnyeckuil npakTukyM mno teme "M3mepenne nocrosinuo [nanka na
ocHoBe uccienaoBanus porodrddexra "

dusnyeckuil mpakTUKyM 1o Teme "HccnenoBanue painoakTUBHOTO GhoHA
C MCIOJIb30BAaHUEM J03UMETPA

@usnueckuii npaktukym "HaGmronenus B teneckon JIyHsl, miaHer,
TYMaHHOCTEH M 3BE3HBIX CKOILJICHUI"

O60061eHre u cucreMaTusanus 3HaHul. Ponb GU3UKM 1 aCTPOHOMUH B
IKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMAIBHON 1 STHYECKOU chepax
JeSATEIbHOCTH YEJIOBEKA

O06o0uieHue 1 cuctemMatu3anys 3HaHui. Posb u MecTo Gu3uku u
aCTPOHOMHU B COBPEMEHHOM HAy4YHOM KapTUHE MUpa

Ob6o06mienne u cuctemMaru3anys 3HaHui. Ponb ¢pu3ndeckoit Teopun B
(bopMHpOBaHNY MPEICTABICHHUH O (PU3NUECKON KapTHHE MUPA, MECTO
¢u3nyecKoil KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX IPEJCTABICHUNA O IPUPOJIE

14

O000meHne 1 cucreMaru3anus 3Haunii o reMe "Knuemarnka"

14

14

0O0001eHre 1 cucreMaru3anusd 3Hauuii o reMe "Kuaemaruka"

O06o06menre 1 cucTeMaTu3anus 3HaHui 1Mo Teme " Jlunamuka"

14

14

O06o0menne 1 cucTeMaTH3anus 3HaHui Mo Teme " Jlmnammka"

O06o061enre u cucreMaTu3anus 3Hanui o teme "Cratuka TBepaoro Tena'

15

O060061IeHre U cucTeMaTu3alrs 3HaHu| 1o TeMe "3aKOHBI COXpaHEHUs B
MmexaHuke"
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15

15

O0600111IeHNE U CUCTEMATH3alMS 3HAHKH 110 TeMe "3aKOHBI COXpaHEHHS B MEX

O06o06uieHne u cucteMaTu3anys 3HaHui 1o TeMe "OCHOBBI MOJIEKYISIPHO-
KHHETUYECKOH Teopun"

15

15

15

O06o0061eHme U cucreMaTu3aius 3HaHui o Teme "OCHOBBI MOJEKYJISIPHO-KHE
O0o001mmenue u cucteMaTu3anus 3HaHui no reme "Tepmoannamuka. Tennob

O06o0muieHne 1 cucTeMaTu3amys 3HaHui 1o reme "TepmoauHaMUKA.
TennoBble MalIMHbL"

15

15

O06o001IeHre U cCUuCTEMaTU3aIKs 3HaHUH 110 TeMe "ArperaTHble COCTOSTHHS
BeuiectBa. PazoBble nepexoab"”

O06o001IeHre 1 cucTeMaTU3aIysa 3HaHUH 110 TeMe "DIIeKTprIecKoe mose"

15

15

O000111eH1E U cucTeMaTu3anusa 3Hanuil mo teme "TlocToSHHbBII
AIEKTPUUYECKUN TOK"

O060061eHre U cucTeMaTu3alus 3HaHui 1o TeMe "ToKU B pa3IuyHbIX
cpenax"

16

O0001IeHNE U cUCTEMATH3allNs 3HAHUI 110 TeMe "Marautaoe moie"

16

16

PesepBHrlIil ypok. O6001IeHHE U CHCTeMAaTHU3allis 3HAHUM 110 TeMe
"JJIeKTpOMarHuTHasE UHIYKIUA"

PesepBHblil ypok. O600111€HNE U CUCTEMAaTH3allHsl 3HAaHUH 110 TeMe
"Mexanunueckue konedaHus"

16

16

PesepBHeIil ypok. O60011IeHHE U CHCTeMAaTU3allis 3HAHUM 110 TeMe
"JJIeKTpOMarHuTHHIE KoeOanms"

PesepBHblIil ypok. O600111€HNE U CUCTEMAaTU3allHs 3HAHUH 110 TeMe
"MexaHHUYECKUE U 3JIEKTPOMArHUTHBIE BOJIHBI"

16

PesepBHblil ypok. O600111€HNE U CUCTEMAaTU3allHsl 3HAHUM 110 TeMe
"OnTuka"

16

PesepBHrlIil ypok. O000IIeHHE U CHCTeMAaTU3alHs 3HAHUH 110 TeMe
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6 "OcnoBrl CTO"
16  PesepBHbIil ypok. O000IICHUE M CHCTEMAaTH3allUs 3HAHUN 110 TEME 1
7 "KopnyckyisipHO-BOJIHOBOM Ayayin3m"
16 = PesepBHbiil ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUH 110 TEME 1
8 "dus3uka aroma"
16 = PesepBHbiil ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUH 110 TEME 1
9 "®du3rka aTOMHOIO SApa U 3JIEMEHTApHbIX YacTull'"
17 = PesepBHbIil ypok. O000IICHUE B CHCTEMAaTH3alUs 3HAHUH 10 TeMe 1
0 "OneMeHTsI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170
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INnct cornacoBaHusa k gokymeHTy Ne 82 ot 04.10.2023
MHnuymnaTtop cornacosaHna: Unbgykosa B.B. upektop
CornacoBaHue nHuuumposaHo: 04.10.2023 13:52

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 | Wnepykosa B.B. 04.10.2023 - 13:52
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