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HOACHUTEJIBHASA 3AITMCKA

[Tporpamma no ¢u3uke 6a30BOro ypoBHs Ha YPOBHE cpenHero oomero obpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHHH W TpeOOBaHHH K
pe3yabTaTaM OCBOCHHS OCHOBHOW oOpa3zoBarenbHON mporpammsl, npeactaBieHHbIX B I'OC COO, a Ttakke ¢ yuérom ¢denepaibHO paboueit
IIPOrpaMMbl BOCIIUTAHUSI U KOHUENIMH MpenojaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTelIbHbIX opraHusanusax Poccuiickoit ®@enepauuu,
pealIn3yIONIMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Copepxanre porpaMMbl 110 (U3HMKE HANIPABIECHO HA (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOW KapTHHBI Mupa oOydarommxcst 10—11 kmaccoB npu
oOydeHuu ux ¢uszuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIBHOCTHOrO moxaxona. I[Iporpamma mo ¢usuke cOOTBETCTBYET TpeOOBAHUAM
®I'OC COO K mIaHUPYyEeMbIM JUYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yJibTaTaM OOyd4eHHUs, a TaKKe YYHUTBIBAET HEOOXOIMMOCTh
peain3aluyi MEKIIPeIMETHBIX CBA3EH (PM3MKH C €CTeCTBEHHO-HAYYHBIMU y4eOHBIMU NpeAMeTaMu. B Hell ornpenesnstoTcss OCHOBHBIE 1I€JIM U3YUYEHUS
¢u3nKkn Ha YpOBHE cpenHero oomiero oOpa3oBaHUS, IUTAHUPYEMBIE pe3yJbTaThl OCBOCHHS Kypca (M3HWKH: JHMYHOCTHBIE, METallpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yIbTaThl OCBOCHHSI Kypca (U3UKHU Ha 6a30BOM YPOBHE, B TOM UHMCIIE MIPEIMETHBIE PE3yJIbTATHI [0 rojiaM 00yUeHus;
coJiep;kanue yueOHoro npeamera «Ousuka» no rogam 00ydeHHUs..

®du3uka Kak Hayka 0 HauOoJiee 00IUX 3aKOHAX MPUPOJIbI, BBICTYMAsl B KA4eCTBE Y4EOHOTO MpeMEeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINA BKJIa B
cucrteMy 3HaHUH 00 okpyxaromeMm wmupe. LIKoIpHBIT Kypc (QH3HKH — CHCTEMOOOpAa3yrOIIM JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB,
MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SBICHUHN, U3y4aeMbIX XHUMHEH, Ouonoruei, puznueckoil reorpadueil 1 acTpOHOMHEH.
Hcnonp30BaHre M aKTUBHOE NPUMEHEHUE (PU3NUYECKUX 3HAHUM OIpeNessieT XapakTep U pa3BUTUE pa3HOOOpa3HbIX TEXHOJOTUH B cpepe SHEPreTHKH,
TPAHCIOPTA, OCBOCHUSI KOCMOCA, MOJIy4YeHHs] HOBBIX MAaTepHajoB C 3aJJaHHBIMH CBOWCTBaAMH U JIpyrux. M3yueHue ¢pu3nku BHOCUT OCHOBHOM BKJIaJl B
(opMHpOBaHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa OOydaroImuxcs, B (OPMUPOBAHME YMEHUN NPHUMEHATHh HAy4YHbIH METOJl NO3HAHUS IpHU
BBINOJIHEHUH UMHU Y4E€OHBIX UCCIIETOBAHHMA.

B ocHOBy Kkypca (pu3uku 115 ypOBHS CpeHEro 001Iero oopa3oBaHusl MOJIOKEH Pl HJIeH, KOTOPble MOKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €ro
IIOCTPOCHHS.

Hoesa yenocmnocmu. B coOTBETCTBUM € HEHM Kypce SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJAEPKUT MaTepual U3 BCeX pa3/esioB (U3HKH,
BKJIFOYAET KaK BONPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HEll MaTepuall Kypca U3k o0beIMHEH BOKPYT (pU3ndeckux Teopuil. Bexymum B

Kypce siBisgeTcst popMUpOBaHUE MPEJICTABIECHUH O CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BELLIECTBE U TOJIE.

Hoesa eymanumapuzayuu. EE peanuzanus npeanonaraeT UCIoiIb30BaHNE TYMaHUTAPHOTO MOTeHIMaNa (U3MUecKON HayKH, OCMBICIEHUE CBS3U
pa3BUTH (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHUYECKUMH MPOOIIEMaMH.

Hoesa npuxnaomnoii nanpasnennocmu. Kypc ¢GuU3MKM TpeanojiaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX
IIPWJIOKEHNI N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peann3yeTcst HIOCPEICTBOM BBEJIEHUS SJIEMEHTOB CO/EP KAHUS, MTOCBAIEHHBIX YKOJIOTUYECKUM MTPOOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYKIeHHs MpoOJeM PalMOHAIBHOTO MPHPOJOINONIB30BAHUS U 3KOJIOTMYECKON
0€301MacHOCTH.



CrepXHEBBIMU DJIEMEHTAMH Kypca (DH3WKM Ha YPOBHE CpeaHero ooOmero oOpa3oBaHUs SBISIOTCS (U3HUEeCKHue Teopuu ((popMHpOBaHUE
NPEJCTABICHUN O CTPYKTYpe MOCTPOCHHS (PU3NYECKON TEOpUH, poir (yHJAMEHTAIBHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O
IPUPOJIE, TPAaHULIAX IPUMEHUMOCTH TEOPUHl, I ONMCAHUs €CTECTBEHHO-HAYYHbIX SIBJICHUHN U ITPOLIECCOB).

CuCTeMHO-ESTeTbHOCTHBIN MOAX0/] B Kypce (M3MKU peaqn3yeTcsl MPEXKAe BCETro 3a CYET OpraHM3alUU 3KCIEPUMEHTAIBLHON JeATEIbHOCTH
oOydJaronuxcs.

Jlnist 6a30BOT0 ypoBHS Kypca (GU3UKU — 3TO UCIOIB30BAHNUE CHCTEMBI (DPOHTABHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX padoT,
KOTOpblE B IporpaMme Mo (u3nke OOBbEIMHEHbl B OOIIMH CHHMCOK YYEHMYECKMX NPAaKTUYECKUX paboT. BblaeneHue B yKka3aHHOM IIepeuHe
1a00paTOpHBIX pabOT, MPOBOJUMBIX JJIsI KOHTPOJIS U OLEHKH, OCYIECTBIISICTCS yYaCTHUKAMU 00pa30BaTeIbHOTO MpoIecca UCXOAs U3 0COOEHHOCTEH
IUIAaHUPOBaHUsI U OcHauleHus kabuHera ¢usuku. Ilpu sTOM oOecmeunBaercss oBiajeHUE OOYYAIOIMMUCS YMEHMSIMU IIPOBOJIUTH KOCBEHHBIE
M3MEPEHUsl, HCCIIEIOBAHUS 3aBUCHMOCTEN (PU3NUIECKUX BEJTMYUH M IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosblioe BHUMaHuE yAEseTCs PELICHNIO PACUETHRIX M KaUeCTBEHHBIX 3a/1a4. [Ipu 3ToM [uid pacy€THBIX 3a1a4 IPUOPUTETOM SIBIISIOTCS 3a7a4uHl C
SIBHO 33JaHHOW (PU3MYECKON MOJIENBI0, MO3BOJISIOMINE MPUMEHITh W3Y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OIHOTO pasfenia Kypca, Tak U
MHTETPUPYS 3HAHUS M3 Pa3HbIX pa3/ienoB. [ KaueCTBEHHBIX 3aJau MPUOPUTETOM SIBISIIOTCA 3aJaHMs Ha OOBSCHEHHE NPOTEKaHUs (PU3MYECKHX
SIBJICHHI U TIPOLIECCOB B OKPY KAIOMIEH JKU3HHU, TpeOyromue BHIOOpa GU3NIECKON MOACTH IS CUTYAIlMH TPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cooterctBun ¢ tpedoBanusmMu @I'OC COO k maTepHaabHO-TEXHUYECKOMY OOECleYeHHI0 yuyeOHOro mpouecca 0a30Bblii YpOBEHb Kypca
¢u3nKkn Ha ypoBHE cpemHero oOmero oOpa3oBaHHMA JOJDKEH HM3Y4aThCsl B YCIOBHSX MPEIMETHOTO KaOMHETa (U3MKH WM B YCIOBHSIX
MHTETPUPOBAHHOIO KaOMHETAa MPEIMETOB €CTeCTBEHHO-HAy4yHOro LuKiIa. B kabunere QU3MKU AODKHO OBITH HEOOXOOUMOE J1abopaTopHOE
000pyI0BaHUE JUTSI BBITIOTHEHUS YKa3aHHBIX B POrpaMMe Mo (PU3HMKe YIEHUUECKUX MPAKTUYECKUX padoT U AEMOHCTPAIMOHHOE 000py10BaHHE.

JleMOHCTpalnoHHOEe 000pyAOBaHNE (POPMHUPYETCSI B COOTBETCTBUM C MPUHIUIIOM MHUHMMAJIbHOM JTOCTATOYHOCTH U 00ECHEeYUBAET MMOCTAHOBKY
MEPEYHCICHHBIX B TPOrpaMMe M0 (HU3UKE KITFOUEBBIX JIEMOHCTPAIMH JUIS WCCIEAOBAHMS WM3YYaeMBIX SIBICHHH W TPOIECCOB, AIMITMPUYECKUX WU
(byHIaMeHTalIbHbIX

3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JIaGopatopHoe 000pysOBaHHE Ul YUEHHYECKUX MPAKTHUECKUX paboT GopMupyercs B BHJIE TEMATHYECKUX KOMILJIEKTOB U oOecreunBaeTcsi B
pacuére OJHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. Temarnueckue KOMIUIEKTHI Ja0OpaTOpHOTO OOOpYyHOBaHUS JOJKHBI OBITH MOCTPOEHBI Ha
KOMIUIEKCHOM HCITIOJIb30BAaHUM AHAJOTOBBIX M LUGPOBBIX NPUOOPOB, a TakKe KOMIBIOTEPHBIX M3MEPHUTEIbHBIX CHCTEM B BHJE HU(PPOBBIX
nabopaTopuii.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:
dbopMHpoBaHHE WHTEpECa W CTPEMIICHHS OOydYaromMXCs K HAYyYHOMY HW3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUIEKTYyadbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;
pa3BUTHE MPECTABICHUI O HAYYHOM METO/I€ TIO3HAHUS U (POPMHUPOBAHNE HCCIIEOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIIAM SIBICHUSIM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4YeHUsI OCHOB CTPOCHHUS MaTepHH U (GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;
dbopmupoBaHUEe YMEHHI OOBSCHSTH SBJICHHUS C UCIOIB30BaHUEM (PH3UUECKUX 3HAHUH W HAYYHBIX JTOKA3aTEIbCTB;

(dbopMHpoBaHKE MPEACTABICHUHN O PO (PU3UKH JUTS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI.

JloCTIKeHHe 3TUX IIeNiell oOecTieYrBaeTcsl peleHHeM CIeAYIOMNX 3a7ad B MpoIecce U3ydeHHs Kypca (U3WKM Ha YpOBHE CpPETHEro OO0IIero

o0pa3oBaHMUs:



MpuoOpeTeHne CUCTEMBI 3HAHUK 00 OOmMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHHKY, MOJICKYJSPHYIO (DHU3UKY,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPHU3UKH;
dbopMUpOBaHHE YMEHUN NPUMEHSATH TEOPETUUYECKUE 3HAHUSA IJI1 OOBSICHEHMs (DU3MUECKUX SIBICHUN B MPHUPOAE U ISl MPHUHITUS MPAKTHUECKUX
pELIEHH B IIOBCEIHEBHOM KU3HU;
OCBOEHHUE CIOCOOOB pEelIeHHs] Pa3IHYHbIX 33]a4 C SIBHO 33/JIaHHON (PU3MYECKON MOJIeNblo, 3a/1a4, MOAPa3yMEBAIOLIUX CaMOCTOSITEIIbHOE CO3/IaHUE
¢bu3nveckoil MosienH, aeKBaTHOW yCIOBUSM 33/1a4H;
MOHUMaHHUEe (PU3HUYECKUX OCHOB M IMPHUHIMIIOB JEHCTBUSI TEXHHUYECKUX YCTPOMCTB M TEXHOJOTMYECKHX IMPOLIECCOB, UX BIIMUAHUSA HA OKPYKAIOIIYIO
cpeny;
OBJIaJICHHE METOJIaMU CAMOCTOSATEIBHOrO IUIAHUPOBAHMSI U MPOBEACHUS (U3MUECKUX OSKCIIEPUMEHTOB, aHAU3a M HUHTEpIpeTanuu HH(OpMaluu,
OIIpEeJICJICHUS IOCTOBEPHOCTH TOYYEHHOTO PE3yibTaTa,
CO3/IaHHE YCIOBHH JIJIsl pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIE0BATEIBCKOM, TBOPUECKOI 1eATETHbHOCTH.

Ha usyuenue ¢usuku (0a30Bblil ypoBeHb) Ha YPOBHE cpeaHero obiero oOpa3zoBanus otBoautcs 136 vacos: B 10 kiacce — 68 yacos (2 yaca B
Heneno), B 11 kimacce — 68 vacoB (2 yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme o (pusmke nepeyeHb J1a00paTOPHBIX U MPAKTUIECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUUTENb JENIAeT BEIOOD
MIPOBEICHUS JIaOOPATOPHBIX PaOOT U OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEH 00yUYaronInXCs.

10 KJIACC
Coaepixanue o0yueHust
Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOIO MO3HAHUS
®uznka — Hayka o npupoze. Haydnsle MeTObI MO3HAHMS OKPYIKAOIIEro Mupa. Posb 3kcniepuMenTa U TEOpUU B IIpoliecce
MO3HAHUS NPUPOABL. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue (u3nueckux sBIeHUN U mnpoueccoB. Hayunele rumotespl. dusnueckue 3aKOHbl M TEOPUH. ['paHMIIBI MPUMEHHUMOCTH
¢u3nyecknx 3aKoHOB. [IpUHIIUTI COOTBETCTBHUS.
Ponb 1 MecTo pu3uKu B OpMUPOBAHNUN COBPEMEHHOM HAyUHOU KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JTIOAEH.
Jlemoncmpayuu
AHanorosble ¥ IH(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUNUKH.

Pasznen 2. MexaHuka

Tema 1. Kunemamuka

Mexanundeckoe nBrxeHrue. OTHOCUTENBHOCTh MEXaHUYECKOTO0 IBMkeHUs. Cucrema otcu€ra. Tpaekrtopus.

[Tepemerienue, CKOpOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepUAbHON TOYKH, MX IPOEKIIUU Ha

OCH cUCTeMbI KoOpnHAT. CI0KEHUE MEPEMEIICHUHN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NPSIMOIHHEHHOe NBIKeHHE. [ paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MepEMEIeHUs
MaTepUuaIbHON TOYKHA OT BPEMEHH.

CBoboaHoe nazieHne. Y cKopeHrne CBOOOTHOTO MaIeHusI.



KpuBonuneiiHoe ABUKEHHWE. [[BMKEHHME MATepUAIBHOM TOYKH IO OKPYKHOCTH C MOCTOSIHHOM MO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nuHEeWHas ckopocTb. [lepuon u yactora oOpamienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHudyeckue ycTpoiucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUAOMETD, ABH)KEHNE CHAPAI0B, LICITHbIE U PEMEHHBIC IIEpEIayn.

Jlemoncmpayuu

Mognenb cucTeMbl OTCUETA, WIUTFOCTPALU KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[IpeoOpa3oBanue MBUKEHUN C UCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue nBmxeHus Tena, OpOmEeHHOro MO YIIOM K TOPU30HTY M TOPU30HTAIBHO.

W3mepeHue yckopeHust CBOOOIHOTO NMaJeHuUs.

Hamnpasnenue cCkopocTH Ipu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBUKEHUS C LEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHMSI MEXIY IMYTAMH, IPONIACHHBIMU TEJIOM 3a IIOCIENOBATEIbHBIE paBHBIE IIPOMEXKYTKHM BPEMEHM IpU
PAaBHOYCKOPEHHOM JIBUJKEHHMH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3y4yenne qBUKEHMS IIApUKa B BI3KON )KUJIKOCTH.

N3yuenue nuxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepssoiii 3akoH HeroToHa. MHepuuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cwil. Bropoit 3akoH HerooToHa nns martepuanbHONM Toukd. Tperuit 3akoH HerooTtona mis
MaTepUaIbHbIX TOYEK.

3akoH BceMupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenue. Buabl Tpenus (mokos, ckonbxkeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHue. Cuia TpPEHUS CKOJBXKEHHMS M CHJIa TPEHHs MOKOS.
Koadpdunment tpenus. Cuna conpoTUBIIEHUS IPU JBUKEHUU Tela B dKUAKOCTU WM rase.

[TocTynartenbHoe U BpallaTeIbHOE JBMKEHUE a0COIIOTHO TBEPJIOTO TEa.

MOMEHT CuiIbl OTHOCHUTENIBHO OCH BpamieHus. [1inedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO TeEA.

TexHn4yeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHNE: TOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHMe NHEPLMH.

CpaBHeHHE Macc B3aUMOICUCTBYIOIINX TEII.

Bropoii 3akoH HeroToHA.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JieOopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.



CpaBHEHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHMUSI.

VYcnoBus paBHOBeCcHs TBEPIOro Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Nzyuenne nuxeHus Opycka 1o HAKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIPYTOCTH, BOSHUKAIOIIMX B MPY>KMHE U PE3UHOBOM 00pasIle, OT Ux aedopmanuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuke

Nmnynsc marepuanbHOM TOYKHM (T€da), CUCTEMbl MaTEPHAIbHBIX TOYEK. MMMynbC CHIIbI U M3MEHEHHME UMITYJIbCa Teja. 3aKOH COXpaHEHUs
HMITyJIbCa. PEakTUBHOE IBH)KEHHE.

PaGora cuibl. MOIIIHOCTE CHUTBI.

Kunernueckas sHeprusi MaTepuaibHON TOUkH. Teopema 00 U3MEHEHUN KHHETUYECKOI SHEPTUH.

[TorennmansHas sHeprus. [loTeHnManpHas SHEprus yrnpyro aeGopMupoBaHHON NpyKUHEIL. [loTeHIIMaNpHAST YHEPTHUS Tela BOJIM3HM MTOBEPXHOCTH
3emiu.

[ToreHnuanpHble M HEMOTEHIMANIbHBIE CHIIBL. CBsI3b paOOThl HEMOTEHIUATIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM 3HEPruy CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU YHEPTHH.

Ynupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4ecKue yCTpouCTBa U IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIIEP, IPYKUHHBIN ITHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexon moTeHLIMAIbHON YHEPTHH B KHHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne abCoOIOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIbI ¢ I3MEHEHHEM MEXaHWYECKOH SHEPruM Tella Ha MPUMepe PacTsSKEHUsT PE3MHOBOIO JKI'yTa.

Pasnen 3. Mosekynsipaast pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocnogbl MoneKynapHo-KUHemu4ecKoii meopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpUH M MX ONBITHOE oOocHOBaHMe. bpoyHoBckoe nBmxenue. Huddysus. Xapakrep
JBUKEHMS U B3aMMOJICHCTBHS YaCTHI] BelllecTBa. MoJeN CTPOSHHsI Ta30B, )KUJKOCTEN U TBEPIBIX TEN U

00BSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojelnel. Macca u pa3mepsl Mosiekys1. KonudecTBo BemectBa. [loctosinHas ABoraapo.

Temosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU UAeaIbHOro raza. AOCONIOTHAs TeMIeparypa Kak Mepa
CpEIHEN KMHETUYECKON 3HEPTUH TEIUIOBOIO IBMKEHUS JacTul rasza. [llkana remnepatyp KenbBuna.
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l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona. 3akon [lansTona. M3ompoiiecchl B uaeanbHOM Ta3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHre U30MPOLIECCOB: U30TEPMaA, U30X0pa, U300apa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOSHHUE BellecTBa, PoTorpaduu MOJIEKYJ OPraHnYeCKUX COeIUHEHHM.

OnpiThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKCHHUS.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAs IPUPOJLY JABJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UI€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Onpenenenre Macchl BO3yXa B KJIaCCHOM KOMHATe Ha OCHOBE U3MEPEHU 00bEMa KOMHATHI, JaBICHUS U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKly apaMeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckas cuctemMa. BHyTpeHHsIsI 2HEpTrUst TEPMOIUHAMUYECKON CUCTEMBI U CIIOCcOObI €€ n3MeHenus. KonnuecTBo TemioTel u pabora.
BHyTpeHHss 3HEprusi 0THOATOMHOTO UAEaJbHOrO Tra3a. Bujsl Tensonepenayn: TEIUIONPOBOAHOCTh, KOHBEKIINS, U3JIyUeHUE. Y JelIbHas TEIJI0EMKOCTb
BellecTBa. KomnyecTBo TEMIOTHI pHU TEIIONEpeaaye.

[Tonsitue 06 ammabatHOM mporecce. [lepBbiii 3akOoH TepMoauHAMHKHU. [IprMeHeHHE MEepBOro 3aKOHA TEPMOIUHAMUKH K H30MPOIIECCaM.
I'padmueckas nHTEepIpeTanus paboTH Tasa.

BTtopoii 3akon TepmoannamMuki. HeobpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TernnoBsie mamuHbl. [TpuHIMNBI OeiicTBUS TerIOBBIX MamuH. [IpeoOpazoBanHus »HEpru B TEIUIOBBIX MammHaX. KadduuueHT mone3Horo
neiictBus TeroBoi MamuHbl. ukin KapHo u ero ko3 guirenT noie3Horo AeicTBrs. DKOJOTHYECKHE TPOOIEMbI TEINIO3HEPTETUKH.

TexHudeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTAaTeIh BHYTPEHHETO CTOPaHHsl, OBITOBOM XOJOIUIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEeHHEH SHEPTUu Tella MPH COBEPIICHUU PabOThI: BBUIET MPOOKH M3 OYTHUIKM IO JCWCTBHUEM CXKATOTO BO3/yXa, HarpeBaHHE
a¢upa B 1aTYHHOU TpyOKe MyTEM TpeHHUs (BUIECOEMOHCTPALIHS).

N3meHneHne BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tela Ipy Teruionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTaTeNsi BHYyTPEHHETO CrOpaHusl, peaKTUBHOIO JBUTATEIIS.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHOM TeIT0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus ¢éeuwjecmea. Pazoevie nepexoosl



[TapooGpa3oBanue u KoHAcHCaus. Mcnapenne u kumnenune. AGCONOTHAS U OTHOCHTENIbHAS BIIAKHOCTH Bo3Ayxa. HachleHHbIi map. Y nenpHas
TEIUIOTa NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KUIMEHUS OT JaBJICHHUS.

Tsépnoe teno. Kpucramnuueckue u amopdHsbie Tesna. AHU30TPONHS CBOWCTB KPUCTAILIOB. JKUAKUE KPUCTAIIIBI.

CoBpemMeHHbIe MaTepuaibl. [LnaBieHre u KpucTauu3aiys. Y ielibHas TeroTa miaieHus. CyOoaumarius.
YpaBHEHHE TEIJIOBOTO OanaHca.

TexHu4eckue yCTpONCTBA M MPAKTHYECKOE NMPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KaJIOPUMETP, TEXHOJOTHH TOJYyYCHHS] COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue npu moHMWKEHHOM JaBJICHUH.

CriocoObI U3MEPEHHS BIAKHOCTH.

HaGmronenue HarpeBaHus U TUTABJICHUS KPUCTAIUNIMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3mepenne OTHOCUTEIHLHOM BIIaXKHOCTH BO3TyXa.

Paznea 4. DiekTpoamHaMuka
Tema 1. dnexkmpocmamuxa

OnexTpuzanus Teia. OJEKTpUUecKuid 3apsia. J(Ba Buaa aeKTpuyecKux 3apsanoB. IIpoBOAHMKH, AMAIEKTPUKUA U TOJYNPOBOJHUKU. 3aKOH
COXpaHEHUs IEKTPUYECKOT0 3apsia.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbIN 37eKTpUuecKUd 3apsa. DiekTpuueckoe mnosie. Hanpssk€HHOCTD AEKTPUYECKOro IMOJIS.
[TpyHIMI Cyneprno3uIUK dIEKTPUUECKUX MoJeH. JINHUM HanpsKEHHOCTH JIEKTPUYECKOTO TTOJIA.
PaGora cun anekrpocratmyeckoro mnosid. Ilorenuwnan. PasHocte mnoreHnuanoB. IIpoBOJHUKM M JIHANEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.
JsnexTpudeckas MPOHULAEMOCTb.

OnexTpoéMkocTh. KoHneHcaTop. DneKTpo€MKOCTh IIIOCKOT0 KOH/IEHCATOpa. DHEPrus 3apsKeHHOT0 KOHJIEHcaTopa.

TexHudyeckue ycTpolcTBa M INPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKON, JJIEKTPOMETP, JJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyHHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumoseiicTBue HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TMOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpOoCTaTUYECKas 3aIlHTa.

JIMBIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.



3aBHUCHMOCTB MEKTPOEMKOCTH TNIOCKOT0 KOHJIEHCATOPa OT IUIOIIAAH TUIACTHH, PACCTOSIHUS MEXAY HUMH U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOH/IEHCATOPa.

Tema 2. [locmoannwiit 31exkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKHUM TOK. Y CIOBUS CYIIECTBOBAHMS IeKTpuueckoro Toka. Mcrounuku toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1enu.

DNEKTPUUECKOE CONPOTUBIICHUE. YJIENbHOE CONpPOTUBIEHHE BeunlecTBa. llocienoBarenbHOe, mNapajieIbHOE, CMEIIAHHOE COEIMHEHUE
MIPOBOJIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIeHia. MOIIHOCTh 3JEKTPHYECKOTO TOKA.

DNEeKTPOABUKYIIAs CHJIa U BHYTPEHHEE CONIPOTUBIICHHE HCTOYHUKA TOKA. 3akoH OMa 715 OJTHOM (3aMKHYTOI1) aiekTpuyeckoil nenu. Kopotkoe
3aMbIKaHUE.

DNEeKTpOHHAs TPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBEeHHAs U TPUMECHAs TPOBOAMMOCTE OTYNPOBOJHUKOB. CBoiicTBa p—N-nepexona. [lon

YIIPOBOJIHUKOBBIEC PUOOPHI.

DIEeKTpUYECKHUI TOK B pacTBOpax U paciuiaBax 3JEKTPOJIMTOB. DIIEKTPOIUTHUECKAs JUCCOLMAIUA. DIEKTPOJIN3.

OnexTpuueckuid Tok B razax. CaMoCTOSTENbHbII U HECaMOCTOSTENbHBIN pa3psa. Monnus. [lnasma.

TexHuyeckue ycTpoiCTBa U MPAKTUUECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT, ICTOYHUKH TOKA, HJIEKTPOHArpeBaTelbHbIe MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN THUOJI, TEPMUCTOPHI 1 POTOINOI, TAIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa M HAMIPSKEHMUSL.

3aBUCHMOCTH CONPOTUBIICHUS IIMHAPUICCKUX MPOBOIHUKOB OT JUTUHBI, TUTOIIA U TIOTIEPEYHOTO CEUSHUS ¥ MaTepHala.
CwMmenianHoe COeIMHEHHE MPOBOTHUKOB.

[Ipsimoe n3MepeHue IICKTPOABIKYIICH criibl. KOpoTKoe 3aMbIKaHHE TATbBAHUYECKOTO JICMEHTA U OIICHKA BHYTPEHHETO COMPOTHBIICHUS.
3aBUCHUMOCTh CONIPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOIUMOCTh BO3/1yXa.

OaHOCTOPOHHSIST TPOBOUMOCTH JAMO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne cMeIaHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CUITbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Ha6mronenne snexrpomnusa.

MexnpeamerHblie CBA3U



N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 kiacce oCylecTBIsSeTCS ¢ YYETOM COJIEP)KaTENbHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMu
MaTEeMaTHKH, OMOJIOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonamusi, CBA3aHHBIE C W3YYEHHEM METOJIOB HAY4YHOTO TIIO3HAHUS: SIBIICHHE, Hay4dHbIl (akT, rumoresa, (usnueckas
BEJIMYMHA, 3aKOH, TeOpHUsl, HAOII0IEHNE, IKCIIEPUMEHT, MOJICTMPOBAHUE, MO/JIEb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTeMbl ypaBHEHUM, JTUHEHHas (yHKuus, napadoia, rumnepbosia, uX rpagukd U CBOMCTBA, TPUTOHOMETPHUYECKHE
(YHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIACCTBO, BEKTOPBI M UX MPOCKIIUU HA OCH KOOPIMHAT, CIIOKCHHE
BEKTOPOB.

buonocus: MexaHHYECKOE BMKEHHUE B )KUBOU Npupojie, Tuddy3us, 0CMOC, TEIIOOOMEH KUBBIX OPTaHU3MOB (BHJIBI TEILIONEPEIadyn, TEIIOBOES
paBHOBECHE), DJIEKTPUYECKHE SABJICHUS B )KUBOW MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U Ta30B, JIEKTPUUECKHE CBONCTBA METAIUIOB, JIEKTPOIUTHYECKAs TUCCOLIUALIUS,
raJibBaHUKA.

l'eocpaghus: BARXXHOCTD BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JIBUKCHUA C HMCIOIH30BAHUEM MEXAHM3MOB, YUET TPEHHUS B TEXHUKE, MOJIIAITHAKH, WCIIOIH30BAHUE 3aKOHA
COXpaHEHHUs UMIyJbca B TEXHUKE (pakeTa, BOJOMET W JPYTUe), JABUraTelib BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOW XOJOIWIBHUK,
KOHJIULIUOHEP, TEXHOJIOTUU TIOJyYSHHs] COBPEMEHHBIX MaTEPHAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3aIIHUTa,
3a3eMIICHHE 3IIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN NMPUHTED, dNIEKTPOHArPEBaTEIbHBIEC TPUOOPHI, AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pazjen 4. DaekTpoauHaMunka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA
[TocTostHHBIE MarHUTHL. B3anMOAENCTBHE MMOCTOSTHHBIX MAarHUTOB. MarautHoe mnoJsie. Bektop mMarHuTHON MHAyKIuH. [IpuHOHN cynepno3unun
MarHMTHBIX MoJIed. JIMHUM MarHnTHOW MHAYKIMK. KapThHa TMHMI MarHUTHON MHAYKLINUHU OIS
MTOCTOSIHHBIX MarHuTOB.
MaruuTtHoe nose NpoBOAHMKA C TOKOM. KapTuHa IMHUN MHAYKIUY MarHATHOTO MOJISI JUIMHHOTO IPSIMOTO IPOBOJAHMKA U
3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTtena. B3anmoneincTere NpoBOIHUKOB C TOKOM.
Cuna Amnepa, €€ MOZlyJIb U HAalIPaBJICHUE.
Cuna Jlopenua, e€ Moiynb U HanpaBiieHUe. [[BrkeHe 3apsyKeHHOM YacTUIIbI B OJJHOPOIHOM MarHUTHOM mojie. PaGota cuibl JlopeHua.
SIBneHue AMEKTPOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MArHUTHOW MHAYKIMU. DJIEKTPOABIKYIIAsI CUJIa MHIIYKIMHU. 3aKOH
3JIEKTPOMArHUTHOM MHAYKIMU Papajes.
BuxpeBoe anekTpudeckoe mosie. JNEKTPOABIKYIIAs CUjla UHIYKIUHU B IPOBOJHUKE, ABUKYLIEMCS IIOCTYIIATEIBHO B
OJTHOPOJTHOM MarHMTHOM IIOJI€.
IIpaBuio JleHna.
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NHIyKkTUBHOCTD. SIBIE€HNE CAMOMHAYKIIMHU. DNEKTPOABHKYIIAs CUIIA CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI, S3JEKTPOMArHUTHI, DSJIEKTPOJBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHULl, UHIYKIUOHHAs [1€Yb.
Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHOYKIUY MarHUTHOTO MOJIS.

B3anmopeicTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEKTPOMATHUTHON UHAYKIUU.

IIpaBuio JleHna.

3aBUCUMOCTb JIEKTPOJABUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOT'O ITOTOKA.

SIBneHune caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenrne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

UccnegoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMAarHUTHON WHIYKITUH.

Pasnea S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHuble KO1e0anus

Konebarenbnas cucrema. CBoOOAHBIE MeXaHnYeckue konebanus. [lapmonnueckue konedanus. [lepuon, yacrora, ammnryaa u asa kojaedaHui.
[Tpy>XUHHBIA MasTHUK. MaTeMaTH4ecKUii MasiTHUK. Y paBHEHHE TAPMOHUYECKUX KOJIeOaHHH.

[IpeBpareHre sHeprun Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii koHTyp. CBOOOAHBIE DSJIEKTPOMArHUTHBIE KOJEOAaHUs B HJCATbHOM KOJIE€OATeIbHOM KOHTYpe. AHAJIOTUS MEXIy
MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU Kosiebanusimu. @opmyiia ToMcoHa. 3aK0H COXpaHEHHsI SHEPTUU B UAEATbHOM KoJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux kojaedaHusx. BeiHyXk1eHHbIe MeXxaHnyeckue Konebanus. Pezonanc. BoiHyxieHHbIE
AJIEKTPOMAarHUTHbIE KOJIeOaHus.

IlepemennsbIit Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOr0 TOKa. AMIUINTY/IHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U
HaNpPSHKEHUS.

Tpancdopmarop. IlpousBoacTBo, mnepenada M MOTpeOICHHE OSJIEKTPUUECKOM SHEPruH. ODKOJOTMUYECKHE PUCKH TpPU  IPOU3BOJCTBE
anekTposHepruu. KynbTypa ncnosib30BaHus 3JIEKTPOIHEPTUU B TOBCEITHEBHOM JKHU3HH.

TexHu4yeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: AIEKTPUUYECKUI 3BOHOK, TEHEPATOP IIEPEMEHHOr0 TOKA, JINHUU 3JIEKTPOIIepeiay.
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Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTenIbHONU CHCTEMBI (IPYKUHHBIN WM MAaTEeMaTHYECKUI MasTHUK).

Hab6mronenue 3aryxaromux KogeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HabnroneHue pezoHanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

OcuusuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUS. OT BPEMEHH) AJIs JIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onaHc npu nocnenoBaTeNnbHOM COEAUHEHUH PE3UCTOPA, KATYLIKU MHAYKTUBHOCTH U KOHJIEHCATOPA.

Monenb IMHUY 3JIEKTPONIEpeIauH.

Vuenuueckuii sxcnepumenm, 1a6opamophvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPHOA MAJIBIX KOJIeOaHUI rpy3a Ha HUTH OT JJIMHBI HUTU M Macchl Ipy3a.

HccnenoBanue nepeMeHHOro TOKa B LIETH U3 MOCIIE0BATEIbHO COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHnnueckue BOJIHBI, yciaoBus pactipoctpanenusd. [lepuoa. CkopocTs pacnpocTpaHeHus U JUIMHA BOJIHbL. [lonepeunbie U IpooabHbIE BOIHBIL.
WnTepdepeniys u audpaxius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTs 3ByKa. Beicota Tona. TemOp 3ByKa.

DJNEeKTPOMarHUTHbIE BOJIHBL. YCIIOBUS U3JIy4YEHHUS 3JIEKTPOMArHUTHBIX BOJH. B3aummuas opuenTauus BekTtopoB E, B, V B 3nexTpomMarHuTHOM
BosiHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH: OTPaXCHUE, MPEIOMIICHHUE, MOJIpH3ays, qudpakuus, naTepdepeHnus. CKOpoCTh dEKTPOMArHUTHBIX
BOJIH.

lkana 3neKTpoOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKatoIIeH CpeJibl.

TexHn4yeckue yCcTponCcTBa M NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI, yJITPa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEIULIUHE,
paznap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Kone6momieecs Teno Kak HCTOYHMK 3BYKa.

Habmoienne otpakeHus U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmtonenue nnrepdepeHnu 1 Jupakiini MEXaHHIECKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGmtoneHue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA € aMITJIUTYA0H U 4YacTOTOM KoeOaHUH.

HccnenoBanue cBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)keHUE, MpeoMIIeHHe, oNsgpu3anus, Audpakuus, nHTephepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHue CBeTa B OAHOPOHOM cpene. JIydu cBeTa. TodeuHblid HCTOYHHK CBETA.

OTtpaxxeHnue cBeta. 3aKOHbI OTpakeHUs cBeta. [locTpoeHne n300pakxeHui B MIOCKOM 3epKale.
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[Ipenomnenue cBera. 3aKOHBI MpEIOMIICHUS CBeTa. AOCONIOTHBIN MoKa3arenab npenomsieHus. [lomHoe BHyTpeHHee oTpakenwue. [IpenenpHbIi
YIOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS.
Hucnepcus ceera. CnoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobwuparomue u pacceuBaroiue JTHH3bL. ToHKas uH3a. DOKYyCHOE pacCTOSHUE U ONTUYECKasi CHIa TOHKOM JinH3bl. [locTpoeHne n3o0paxeHuii B
COOMPAIOIIKX U paccenBarOIMX JHH3aX. DopMmysa TOHKOH JTMH3bL. YBEITUYEHUE, 1aBaeMOe JIMH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKU.

BonnoBas onrtuka. Wuatepdepenuus cBera. KorepeHTHble HUCTOYHUKU. YCJIOBHS HAOMIOJEHUS MAaKCUMYMOB M MHHUMYMOB B
UHTEPPEPEHITMOHHON KapTUHE OT JBYX CUH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakius ceera. AudpakuronHas pemérka. Y ciaoBue HaOt0IeHUs TTIABHBIX MAaKCUMYMOB IPH MaeHUU
MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Honspuszanus ceera.

TexHudyeckue yCTpOMCTBAa W TPAKTHUYECKOE MPUMCHEHHE: OYKH, JIyma, (oToammapar, MPOCKIIMOHHBIN armapar, MHKPOCKOIN, TEIECKOIL,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS perIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHue, OTpaKeHHE U IpejoMieHre ceeta. OnTudeckue mpruoopshl.

[TonHoe BHyTpeHHEee oTpaxeHue. Moiens CBETOBO/IA.

HccnenoBanmne cBOWCTB 300paKeHH B TUH3aX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

Hab6mronenue qudpakiuuu cera.

Habmronenue aucnepcun cBera.

[Tonyuenue criekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

HaGmronenue monsipuszaiiuu ceera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne mokazaresns MpeoMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Hab6mronenue qucnepcuu cera.

Pa3pnen 6. OcHOBBI crieMAJIbHONM TEOPUH OTHOCUTEIBHOCTH

I'panuipl NpUMEHUMOCTH KJIacCUYECKOW MexaHUKHU. [locTynarsl cnenualbHON TEOPUH OTHOCUTEIBHOCTH: NHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, TPUHLIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

DHeprus U UMMYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHULIBI. DHEPTUS TIOKOS.
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Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. opmyina [Inanka cBsi3u Hepruu (HOTOHA € €ro YacTOTON. DHEPrus U UMIYJIbC (POTOHA.

OtkpeiTue U uccinenoanne ¢orodpdexra. Onbitel A. I'. CtoneroBa. 3akonbsl Gortodrddekra. YpaBHeHue DiHITEHHA 111 (hoTodddekTa.
«Kpachnas rpanuna» potospdekra.

JlaBnenue cBera. Onwitsel [1. H. JIeOenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUe: (HOTOINEMEHT, (OTOAATYUK, COJTHEUHas OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

@013 eKT Ha YCTAaHOBKE ¢ IUHKOBOM IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GoTodddekra.

CBeToauOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OneiTel Pesepdopaa o paccestauro o -gactuil. [Ltanerapaas moaens atoma. [loctynater Bopa.

N3nydenue u morjouieHre GOTOHOB MPHU MEPExXojie aToMa C OJHOTO YPOBHS dHEpruu Ha JIpyroi. Bunel cnexTpoB. CriekTp ypoBHEH 3HEpruu
aToMa BOJIOPOJa.
BomnnoBble cBolicTBa yactull. Bonnel ne bpoiinsa. KopnycKynsspHO-BOJIHOBOW Jyaau3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHUE.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbIM aHaIN3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBBII KOMIIBIOTEP.

Jlemoncmpayuu

Mogpens omnbita Pezepdopra.

Onpenenenye AJIMHBI BOJIHBI JIa3epa.

HabntoneHue nuHeyaThIX CIIEKTPOB U3ITYUYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HalGmronenne nuHeHyaToro crekTpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTBI, JJOKa3bIBAIOIIME CIOKHOCTh CTpoeHHs siapa. OTkpeiTHe panuoaktuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuro cocraBa
pannoakTuBHOrO M3nyyeHus. CpoiicTBa anbda-, 6eta-, raMMa-u3iydeHus. BnusHue paguoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykiionHas mozens siapa ['elizenOepra—lBanenko. 3apsn siapa. MaccoBoe uucino siapa. M3otomnsl.

Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3inydeHue. 3aKkoH paJuoaKTUBHOTO Paclaia.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JleneHre U CUHTES SEP.
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Anepnbiii peaktop. TepmosinepHblit cuaTe3. [Ipo0aeMbl U TEPCIIEKTUBHI SIAEPHOM YHEPTETUKH. DKOJIOTHIECKHE aCTIEKTHI SEPHOU SHEPTETHKH.
OnemeHTapHble YacTULbl. OTKPHITHE TO3UTPOHA.

MeTo/1p1 HaONIIOICHUS U PETUCTPAILIUH SJIEMEHTAPHBIX YaCTHUII.

@dyHnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (hM3NYECKOI KapTHHBI MHpA.

TexHuyeckue ycTpoiCcTBa U MPaKTUYECKOE TPUMEHEHUE: JO3UMETp, kamepa BuibcoHa, siaepHslil peakTop, aroMHasi Oomoa.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOIIMX YaCTHUII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TPEKOB YaCTHIL (o TOTOBBIM dboTorpadusim).

Pa3pnen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3NKH

Dranbl pa3BuThs actpoHoMmud. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMHUH.

Bun 3B€3anoro He6a. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, KX BUIUMOE ABH)KCHHUE.

Conneynas cuctema.

Connue. ConHeyHasi akTUBHOCTh. Mctounuk 3Heprum CosiHLIA M 3BE31. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(Marpamma «CHEKTpajbHbIN
KJIaCC — CBETUMOCTBY». 3BE3/bI TJIABHOM MOCIEAOBATEIBHOCTA. 3aBUCHUMOCTh «Macca — CBETHUMOCTBY» JJisi 3BE3J TJABHOW IMOCIIEIOBATEIHLHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE TPEACTABICHUS O MPOUCXOKACHUH U 3BOoLMK COJIHLA U 3BE3/T. DTallbl )KU3HU 3BE3 L.

Mneunsiii [1yTs — nHamia [Manaktuka. [Tonoxxenue u auxenue Comnnna B ["anaktuke. Tunsl ranaktuk. Paguoranaktuku u
KBazapbl. UEpHBIE ABIPHI B sIAPax rajJakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66ma. Pazoeranue ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe u3inyueHue.

MacutabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabnooenust

HalGmronenus HeBOOPYKEHHBIM TT1a30M C UCIIOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHHUM ISl OTIPEIEICHHS TT0JI0KEHU HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE CO3Be31s1 CEeBEpHOIO MOMyIIApHUs U IPKUE 3BE3/BI.

Ha6mronenus B reneckon Jlynsl, uraner, Maeunoro [TyTu.

O0o0maroniee noBTOpeHUE

Ponp ¢usuku u acTpoHOMHHM B SKOHOMHUYECKOH, TEXHOJOTUUYECKON, COIMAIBHOW M dTUUYECKON c(epax AesSTEIHbHOCTH YeIOBEKa, POJIb U MECTO
(U3HUKN U aCTPOHOMHH B COBPEMEHHOW HayYHOU KapTHHE MUPA, POJib GU3NYECKON TeoprH B (HOPMHUPOBAHUH MPEICTABICHUN O (DU3HMUECKON KapTHHE
MHpa, MECTO (PU3NUECKON KapTUHBI MUPA B OOITIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABIICHUN O TIPUPOJIC.

MexnpeameTrHblie CBA3U

Nzyuenne kypca ¢usuku 6azoBoro ypoBHs B 11 Kiacce OCymIECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUHU, TeoTpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nousamus, CBS3aHHBIE C W3yYE€HHWEM METOJOB HAyYHOTO IIO3HAHWS: SIBJIIEHWE, HAay4YHBIA (akT, rumoresa, Quznyueckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOI0IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIh, H3MEPEHHUE.
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Mamemamuxa: pelieHe CUCTEMbl ypaBHEHUN, TPUTOHOMETpUYECKHEe (DYHKIMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXIAECTBO, BEKTOPHl M WX IMPOEKUUH HAa OCH KOOPAMHAT, CIOKCHHE BEKTOPOB, MPOU3BOJIHBIC IJIEMEHTAPHBIX (DYHKIH,
MPU3HAKU 10J1I00US TPEYTOIbHUKOB, OIPEEICHNE TUIOIIAIU TUIOCKUX GUryp u oobéma Te.

Buonoeus: snekTpuyueckue sBICHUS B )KUBOW NpUpOAe, KojeOaTenbHbIe IBUKCHUS B )KUBOW MPUPOJIE, ONTUYECKHE SBJICHUS B KHBOW MPHUPOJIE,
NENCTBUE paJualliy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPHCTAIIMUECKash CTPYKTypa TBEPIBIX TEN, MEXaHU3MBI OOPa30BaHUS KPHUCTALIMUECKOW PEIIETKH,
CHEKTpaJIbHBIN aHAIIN3.

Teoepaghus: MarHUTHBIE TTOJIFOCA 3€MIIH, 3AJI€KH MAaTHUTHBIX Py, (HOTOChEMKA 3eMHON TTOBEPXHOCTH, MPEICKAa3aHIE 3eMIICTPSICCHUH.

Texnonozus: TMHUM IEKTPONEPEIay, FTEHEPATOP IEPEMEHHOTO TOKA, 3JIEKTPOABUTaTENb, UHIYKIIMOHHAA [1€4b, pajiap,

panuonpuéMHUK, TEIEBU30p, aHTeHHA, TeiaedoH, CBYU-neus, MpOEeKIMOHHBIN anmapar, BOJIOKOHHAS ONITHKA, COJTHEYHAst OaTapes.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHET'O
OBHIET'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera «®dusmka» Ha ypoBHE cpenHero obdmero oOpa3zoBaHus (0a30BbI YPOBEHb) AOKHO OOECIIEUUTH JTOCTHXKEHUE
CJIEIYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEGHHUS ydeOHoro mnpenMera «®Pu3nka» JODKHBI OTpaXkaTb TOTOBHOCTb U CHOCOOHOCTh OOyYaromuxcs
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEN MO3UIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, pacIIMpeHUE >KM3HEHHOI'O ONBbITa U ONbITAa JEATEIBHOCTH B IpOLECCe
peann3alyuy OCHOBHBIX HAIllPpaBICHUN BOCIIUTATEIbHOM AE€ATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHcKoro BOCHUTAHUSI:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOHN MO3UIMK 00yUaIOIIEerocsi Kak aKkTUBHOT'O M OTBETCTBEHHOT'O YJ€Ha POCCUHCKOTO 00IIEeCTBa;

MPUHSATHE TPAJIULMOHHBIX 00IEUYETIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpEcax I'pa)<IaHCKOro OOIIecTBa, y4acTBOBaTh B CaMOYIpPaBJICHUHM B 00pa30BaTeNbHON
OpraHu3alNy;

yMEHHUE B3aUMOECHCTBOBATh C COIIMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBHUHU C UX (DYHKUUSAMH U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJOHTEPCKON IEATEIbHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K FOCYIapCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSIM POCCUICKUX YUEHBIX B 00J1aCTH (PU3MKH U TEXHUKH;
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3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHbBIE PELICHUS, OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIE

HOPMBI U LIEHHOCTH, B TOM YMCJI€ B I€ATEIbHOCTU YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYIyIIEro;

4) 3cTeTH4eCKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIIOUas 3CTETUKY Hay4YHOTO TBOPYECTBA, MPUCYIEro (PU3MUecKOi HayKe;

5) Tpyi0BOr0 BOCIUTAHUS:

MHTEpPEC K pa3InuHbIM chepam npodeccuoHanbHON ASSITENFHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKON U TEXHUKOMH,

YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyayliei mpodeccuu 1 peaan30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA MPOTSHKEHUU BCEH YKU3HMU;

6) 9K0JIOTNYECKOT0 BOCTIUTAHHUSI:

c(OPMHUPOBAHHOCTH IKOJOTHUYECKON KYJIbTYpPbI, 0OCO3HAHUE II100AIBHOTO XapaKTepa SKOJIOTMUECKUX MPoOIIem;

IUIAaHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUI B OKPY KalOIIEH cpejie Ha OCHOBE 3HAHUS 1ieJiel YCTOMYMBOTO pa3BUTHSI YEIOBEYECTBA;

paciidpeHue OnbITa AeSITeIbHOCTH YKOJIOTMYECKOM HAMIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 10 (DU3HKeE;

7) IEeHHOCTH HAYYHOT'O TIO3HAHUS

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUYECKON HAYKU;

OCO3HaHHE IIEHHOCTH HAy4YHOM JAEATEIbHOCTH, TOTOBHOCTb B IpOLIECCE M3YyUEHHUs (PU3UKU OCYLIECTBIISITH NPOEKTHYIO U HCCIEAO0BATEIbCKYIO
NEeATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUSA
Ba3zoBble Jioruyeckue aeiicTBus:
CaMOCTOSITENIbHO (POPMYIIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIpEeICIIATh LENU JAesITeIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBAEMbIX (DU3MUYECKUX SBICHUSAX;
pa3pabathIBaTh IJIaH pelIeHHs MPoOIeMbl C YIETOM aHAM3a UMEIOLINXCA MaTepUaIbHBIX U HEMaTEepPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLIEHUBATh PUCKH MTOCIEACTBUM 1EATENBHOCTH;

KOOPJIUHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHSIX PEaTbHOTO, BUPTYAIHLHOTO U KOMOMHUPOBAHHOTO B3aMOJICHCTBHS;
paSBI/IBaTI) eraTI/IBHOG MBIIIIJICHUC HpI/I pemeHI/m KN3HCHHBIX npo6neM.
Ba3oBbie ncciiegoBaTeILCKHeE JeiiCTBUSA.
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BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KITIOUEBBIMHU MOHATHSAMU M METOIaMH (PU3NUECKON HAYKH;

BJIJICTh HaBBIKAMHU y4eOHO-HUCCIIEIOBATENICKOM M TPOEKTHOH JAEATENIbHOCTH B 00JacTh (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TTOMCKY METOJIOB PEIICHHS 33/1a4 (PU3NUECKOTO CO/ICPIKAHUS, TPUMEHEHHIO Pa3IMYHBIX
METO/O0B TIO3HAHUS;

BJIAJICTh BHJIAMHU JCATEIHLHOCTH T10 MTOJYYESHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAlluH, IPe0OPa30BaHUIO U IPUMEHEHHUIO B

Pa3NUYHBIX yUYEOHBIX CUTYallUsAX, B TOM YHCIIE IPU CO3JIaHUH yUEOHBIX MPOEKTOB B 00JaCTH (DU3UKH;

BBISIBJSITH TIPUYMHHO-CIICICTBEHHBIC CBS3M M aKTyaJU3UpOBATh 3ahady, BBIABHIaTh THIIOTE3y €€ pElIeHHs, HAaXOAWTh apryMEHTHI [UIS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHI, 331aBaTh TapaMETPhl M KPUTEPUU PEILICHHS;
aHAJIM3UPOBATh IOJyYCHHBIC B XOJI€ PEIICHHS 3aJa4ll Pe3yIbTaThl, KPUTUYECKH OLEHUBATh MX JJOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;
CTaBUTH U (POPMYIIHPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTEIbHOM JEITEIHOCTH, B TOM YUCIIE TIPH U3yYeHUH (PU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYallHsM, OLEHUBATh PUOOPETEHHBIH OIBIT;

YMETh [IEPEHOCHUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00JIACTh KU3HEICSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTe;

BBIJIBUTaTh HOBBIE HJICH, TIPEUIaraTh OPUTHHAIBHBIC [TOIXO/IbI M PELICHUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOITyCKAIOIINE aJIbTEPHATUBHBIC PEUICHUS.
Pab6ora ¢ undopmanmueii:

BJIQJICTh HABBIKAMU MOJTY4YeHUS HH(OPMAIH (PU3HUECKOTO COACPKAaHMU U3 HCTOYHMUKOB Pa3HBIX THIIOB, CAMOCTOSITENIEHO OCYIIECTBIISTH IMOUCK,
aHaJIM3, CUCTEeMATU3aLUI0 U HHTEPIPETalui0 HHPOPMALIUU Pa3IMUHBIX BUJIOB U ()OPM MpE/ICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJb30BaTh CpEeACTBA MH(MOPMAIMOHHBIX W KOMMYHMKALIMOHHBIX TEXHOJOTMH B pEIICHMH KOTHUTHBHBIX, KOMMYHMKATHUBHBIX H
OpTaHU3aIMOHHBIX 3314 C COOI0IeHnEM TpeOOBaHUH SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTHEHBI,

pecypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM UH(POPMAIIMOHHON 0€3011aCHOCTH;
co3/laBaTh TEKCTHl (PM3UYECKOTO COJIEpKaHMS B Pa3IMYHbIX (Qopmarax ¢ y4éToM Ha3HaueHHs HHQOpPMALUU U LEJNEeBOM ayAuTOpUH, BBIOMpas
ONTHMAJIbHYIO bopmy MIpe/ICTaBICHUS u BU3YyaJIU3aLUH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE yYeOHbIE 1efiCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JI€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMil U cMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHIHON U HHIMBUAYaIbHON pabOThI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI C y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)I0T0 WiieHa KOJJIEKTUBA;

MIPUHUMATh L€ COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U KOOPIAMHHUPOBATH JEUCTBHUS IO €€ JOCTHUKEHUIO: COCTABIIATh IUIAH JEHCTBUM,
pacrpenenaTh poJid ¢ y4€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;
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OLICHHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXXJA0T0 yYaCTHHUKA KOMaH/IbI B OOIINIA pe3ybTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

npeaJiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UJICH C MO3UIIMH HOBU3HBI, OPUTUHAILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTpPATETHYECKOE TMOBEACHHWE B Pa3IMYHBIX CUTYallUsSX, TMPOSIBIATH TBOPYECTBO U BOOOpakeHHE, ObITh
MHUIUATHBHBIM.

PeryasiTuBHbIe yHHBepcalbHble Y4eOHbIe AeiicTBUSA
Camoopranuszaumus:

CaMOCTOSITENIHO OCYIIECTBIISATh IO3HABATEIBHYIO JESITEIBHOCTh B 00JacTH (PU3MKHM U aCTPOHOMHH, BBIABIATH NPOOJIEMBbI, CTaBUTh U
(bopMyIMpoBaTh COOCTBEHHBIE 331a4H;

CaMOCTOSITENTFHO COCTABIIATh IUIAH PEUICHHs PAcu€THBIX M KAYeCTBEHHBIX 3aJ/lad, IUIAH BBIMOJHEHUS IPAKTHUYECKOW pabOThIC Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM;

paclIMpsATh paMKU y4eOHOro IpeiMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO APYIUIUH B 001aCTH (PU3UKH, MTOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B 1€ TEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIENISAM;

BJIQJIETh HABBIKAMH TO3HABATEIFHOU PE(IEKCHUN KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHI M MBICTUTEIBHBIX INPOIECCOB, MX PE3YJIbTATOB H
OCHOBAaHHII;
WCTIOJIH30BATh MPUEMBI peIIEKCHUH /TSl OIICHKH CUTYAI|H, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS M0 UX CHHKEHHUIO;

MPUHUMATh MOTHBEI M apTYMEHTHI IPYTHUX MPH aHAIN3€E PE3YIbTaTOB JIESITEIHLHOCTH;
IPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

MPUHAMATh MOTHBEI M apTYMEHTHI IPYTHUX NP aHAIN3€E PE3YIIbTaTOB JESTEIHLHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporecce MOCTHKEHHS JWYHOCTHBIX pPE3YJIBTATOB OCBOCHHS NPOTPaMMBI MO (M3HMKE Ui YPOBHS CPEIHEro oO0Iero oOpa3oBaHUS Y
00yyYaroImuxcs COBEPIIEHCTBYETCS SMOLIMOHAIBHBIN UHTEIIEKT, IPEoiaraiomuil copMupoBaHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTH IMOHMMATh CBOE HSMOIMOHAIBHOE COCTOSHHUE, BHJICTh HAIPABICHHUS pa3BUTHS COOCTBEHHOU
SMOIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0¢€;
CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEIEHHE, CIIOCOOHOCTHh aJaNTHPOBATHCS K
HMOLMOHATBHBIM U3MEHEHHSIM U TPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAINH, BKIIOYAIOINIEH CTpeMIICHHE K TOCTH)KEHUIO IENIM U YCIeXy, ONITUMHU3M, HHAIIMATHBHOCTh, YMEHHUE JIEHCTBOBATh UCXOIS
U3 CBOMX BO3MOXKHOCTEH;
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AMITATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE APYTUX, YIUTHIBATH €0 MPH OCYIIECTBICHUN

OOIICHMSI, CTOCOOHOCTh K COUYBCTBHIO U CONIEPEIKUBAHUIO;
COITMAJIbHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTHh BBICTPAMBATh OTHOLICHHS C JIPYTMMH JIIOJbMH, 3a00THTHCS, MPOSBISTH HHTEPEC M Pa3peliaTh
KOH(JIUKTBI.

INPEAMETHBIE PE3YJIbTATDI

K koniy o6yuenus B 10 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHHI:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3HKU B (DOPMHPOBAHMHM COBPEMEHHOW HAYYHOW KApTHHBI MHPA, B PAa3BUTUU COBPEMEHHOM
TEXHHUKHU ¥ TEXHOJIOTHUI, B IPAKTUYECKON JeSATENbHOCTH JIOCH;

YVYHUTHIBATH TPAHUIIBI IPUMEHEHUS N3YYCHHBIX (PU3HUECKUX MOJICIICH: MaTepruaibHas TOUKa, HHePIHAIbHAS CUCTeMa

oTcuéra, abCOMOTHO TBEPIOE TEJNO, UACATBHBIN a3, MOACIN CTPOCHUS ra30B, KHUAKOCTEH U TBEPABIX Tell, TOUCYHBIN SIEKTPUUECKUN 3apsa IpU
penreHny GU3HYECKUX 3a/1a4;

pacrno3HaBaTh GU3NYECKUE SBICHUS (MPOLIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOCHHUS
BEIIECTBA U AJICKTPOAMHAMHUKHI: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOIMHEHHOE JBUKCHHIE, CBOOOIHOE TIAJICHUE TEJ, IBMKCHHUE TI0 OKPYKHOCTH,
UHepLHus, B3auMozeicTrue Tel, nuddysus, OpoyHOBCKOE ABM)KEHUE, CTPOCHUE JKUIKOCTEH U TBEPABIX TeN, M3MEHEHUE 00bEMaA TeJ MPU HarpeBaHUU
(oxJaXkJIeHUN ), TETIJIOBOE paBHOBECHUE, UCTIAPEHUE, KOHICH CAIIWS, IUIABJICHNUE, KPUCTAJUTU3AIIMS, KUTICHUE, BIAXKHOCTh BO3/yXa, TOBBIIICHUE 1aBICHUS
ra3a IpHv €ro HarpeBaHUHU B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapaMeTpaMH COCTOSIHUS Ta3a B M30IMPOLECCaxX, HIEKTPHU3alus Tel, B3aUMOJEHCTBHE
3apsJioB;

OTHCHIBATh MEXaHUYECKOE JIBIKEHUE, UCTIONB3Ys (U3NUYECKUE BEJIMUMUHBI: KOOPANHATA, MyTh, IEPEMEIIEHIE, CKOPOCTh, YCKOPEHHUE, Macca Tena,
CuJia, UMITYJIbC T€Jla, KWHETUYECKas SHEPTHs, TOTEHIIMaIbHasl DPHEPTHUs, MEXaHHUecKasi paboTa, MeXaHWYeCKasi MOIIHOCTb; MPU ONMHUCAHUH MPaBUIHHO
TPaKTOBaTh (YM3MUYECKUN CMBICI HCIONb3YyEMbIX BEIMYUH, UX 0003HAUYEHHUS M €IMHHUIIBI, HAXOAUTH (OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JIPYTUMHU BEIMYNHAMU;

OMKCHIBATh HM3yUYEHHBIE TEIUIOBHIE CBOMCTBA TeNl U TEIUIOBBIC SIBICHHS, WCIONB3YysS (pU3MYecKre BEIMYMHBI: JaBlieHHE rasza, Temreparypa,
CpeIHsIsl KMHETHYeCKasi YHEPTUsi XaOTUYECKOTO JBIKEHUSI MOJIEKYJ, CPEIHEKBaIpaTHUHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprusi, padora rasza, kKod(h(UIMEHT MOJIE3HOTO NEHCTBUS TEIUIOBOTO IBUTATENS; MPH OMNUCAHUU MPABHIBHO TPAKTOBAaTh (DU3MYECKH CMBICIH
WCIIOIB3YEMBIX BEJTMYNH, X 0003HAYCHHS U €IMHUIIBI, HAXOIUTh (DOPMYJIBbI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEIMUMNHY C IPYTHUMH BEIMUNHAM;

OMKCHIBATh HM3yUYEHHBIC DJIEKTPUYECKHE CBOIMCTBA BEIIECTBA M JJICKTPUYECKUE SIBICHUS (TPOILIECCHI), HCIONB3YS (PHU3NYECKHE BETUYHUHBIL:
AIEKTPUICCKUN 3apsifl, IEKTPUUYECKOE TOJIe, HANMPSKEHHOCTH IOJIS, MOTEHIIMAJ, Pa3HOCTh TMOTEHIMAJIOB; MPH OMHUCAHWUU TMPABHIBHO TPAaKTOBATH
(bu3MYECKUN CMBICT MCIIONB3yEeMbIX BETUYHMH, UX 0003HAYCHHS U €MHHIIBI; YKA3bIBaTh (POPMYJIbI, CBSA3BIBAIONINE TaHHYIO (PU3NYECKYIO BEIMYUHY C
JIPYTUMU BETUINHAMU;

aHAIIM3UPOBATH (PU3NYECKHUE MPOIIECCHI U SABICHUS, UCTIONB3YsI (PU3NUECKIE 3aKOHBI M PUHITUIIBI: 3aKOH BCEMUPHOTO

tarotenus, |, Il u 11l 3akonsr HeroTOHA, 3aK0H COXpaHEHUs MEXaHUYECKON YHEPTUHU, 3aKOH COXPAHCHUS UMITYJIBCA, TPUHIIUI CYTIEPITO3UIINHA CHIT,
MIPUHIUIT PAaBHONPABUS MHEPIUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUSI BEILIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEeIHEN
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KMHETHYECKOW SHEpruM TEIUIOBOIO J[IBUXKEHHS MOJIEKYJ € aOCOJIIOTHOM TeMIepaTypoi, NEpBbIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHUS
AJIEKTPUUYECKOTO 3apsia, 3akoH KysoHa, Ipu 3TOM pas3indarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTHUECKOE BBIPAKCHHE U YCIIOBHS
(rpaHuIIbl, 00IACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MTPUHLIUIIBI JICHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKHX YCTPONCTB; PA3IM4aTh yCIOBHUA X O€30MACHOTO MCIOJIb30BAHUS
B IIOBCEJIHEBHOM KHU3HH;

BBITOJIHATH 3KCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (DU3UYECKHX SIBICHUI U IPOLIECCOB C HCIIOJIb30BAaHHEM MPSIMBIX U

KOCBEHHBIX M3MEpEHMH, Npu 3ToM (opMyaupoBaTh NpoOsieMy/3afadyy M TUIOTE3y Y4eOHOro SKCIEpHUMEHTa, cOOMpaTh YCTAHOBKY U3
MPEUI0KEHHOT0 000PYI0BaHUS, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOIBI;

OCYILECTBIIAThH IPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3MUECKUX BEIMUYUH, IPH 3TOM BbIOMPATh ONTUMAIBHBIN CIIOCO0 U3MEPEHUS U MCII0JIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH MEXy (DU3NYECKUMHU BEJIMUYMHAMM C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUMH, TP 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh pE3yNbTATHl IOJYYEHHOW 3aBUCUMOCTH (H3MYECKUX BEIMYMH B BUAE TaOMUIl M TrpadUKOB, JENaTh BHIBOABI IO pe3yJbTaTaM
HCCIIE/I0BaHMUS;

co0Iro1aTh MpaBuiia 0€30MacHOr0 TPY/1a MPH MPOBEICHUN MCCIIEIOBAHUN B paMKaxX yueOHOTO dKCIIEpUMEHTa, y4eOHO-

HCCIIEI0BATEIbCKON U MPOEKTHOM JESITEIbHOCTH C UCIIOJIB30BaHUEM U3MEPUTENbHBIX YCTPONUCTB U J1a00paTOpHOro 000py10BaHHUS;

pemaTh pacu€THBIC 33J]a9u C SBHO 331aHHON (PU3MUECKON MOJIENbBIO, HCIOB3Ys (PHU3NUECKUE 3aKOHBI U MIPUHIUITEI, HA OCHOBE aHAJIN3a YCIOBHS
3ajjauu BbIOMpPATh (PU3NYECKYI0 MOJIENb, BBLIENATh (pU3Myeckue BeTUYUHBl U (opMyiibl, HEOOXOAUMBIE Ul €€ pelIeHUs, MPOBOJIUTH PacuéThl U
OLIEHUBATh PEATLHOCTDH MOTYYECHHOTO 3HAUCHUS (PU3MUECKON BEIINYHHEI,

pelaTe Ka4eCTBEHHBIE 3a/layd: BBICTPAMBATH JIOTMUECKH HEMPOTHMBOPEYMBYIO LENOUYKY PACCYKICHMM C ONOpOM Ha M3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

HCIOJIb30BATh MPH PEIICHUHU YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS TOUCKA, CTPYKTYPHUPOBAHHUS, HHTEPIPETAMU U
Npe/cTaBiIeHus] Y4eOHON M Hay4YHO-TOMYJISIPHOM MHQOpMAIMK, MOJYYEHHON HpPa3IMYHBbIX MCTOYHHUKOB, KPUTHYECKH aHAJIU3UPOBATh IMOTY4aeMYIO
nH(pOpMaINIo;

MIPUBOJUTH NMPUMEPHI BKJIaJJa POCCUNCKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIEr0 MUpPa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN;

HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM JKM3HU JJIsl oOecreyeHus] 0e30MacHOCTH MpH oOpallleHuu ¢ MpudopamMu U
TEXHUYECKMMHU YCTPOICTBaMU, IS COXpPAaHEHHsI 310pPOBbsI U COOJIIOJICHHUSI HOPM SKOJIOTMYECKOT 0 TIOBEACHUS B
OKpYKarollleu cpee;

paboTaTh B IpymIie ¢ BBIMOJIHEHHEM Pa3IMYHbIX COLMATIBHBIX POJIeH, IUIaHUPOBATh pabOTy IPYMIIbI, PALIMOHAIBLHO PACHIPEAENIATh 00S3aHHOCTH U
IUIAaHUPOBATh JIEATEIBHOCTh B HECTaHAAPTHBIX CHUTyalUsX, aJ€KBaTHO OLIEHMBAaTh BKJIAJ Ka)XJOro U3 YYAaCTHUKOB TIpyNIbl B pelICHHE
paccMaTpuBaeMoi PoOIEeMBI.

K koH1y o6yuenus B 11 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh C(HOPMUPOBAHHOCTH Y 00yUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTo (U3UKU B (HOPMHUPOBAHMM COBPEMEHHOM HAyyHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOMN
TEXHUKU U TEXHOJIOTUH, B TPAKTUYECKON JEATEIBHOCTH JIFOJIEH, IIEIOCTHOCT M €IMHCTBO (PU3MUYECKON KapTUHBI MHUPA;
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YUUTBIBATh FPAHULIbl IPUMEHEHHS N3yUYEHHBIX (QU3UUYECKUX MOJENE: TOUSUHbIN JEKTPUUECKUH 3apsi, JIyd CBETa, TOUEUHBbIH UCTOUHHK CBETa,
sepHas MOJIeIb aTOMa, HYKJIOHHAs! MO/IEIb aTOMHOTO SIpa P pelIeHuH (pU3nuecKux 3aaay;

pacro3HaBaTh (pU3MYECKHUE SBIEHUS (IIPOLECChl) M OOBSACHATh UX HA OCHOBE 3aKOHOB JIEKTPOAMHAMHUKHU U KBAaHTOBOM (DM3MKHU: 3IIEKTpUUYECKast
IIPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJCHCTBUE MArHUTOB, AIEKTPOMAarHuTHas MHAYKLUSA, AEHCTBUE
MarHUTHOI'O IOJIS HA IPOBOJHUK C TOKOM M JIBUXKYIIMNCS 3apsijl, SJI€KTPOMArHuTHbIE KoleOaHUs U BOJIHBI, IPSIMOJIMHEHHOE paclpocTpaHeHHe CBeTa,
OTpa)KeHHE, TperoMIIeHHe, UHTepdepeHus, AMdpaKIus U NOJIApU3alUs CBETa, TUCIepcHus cBeTa, (orodnekTpudeckuil 3pdext (hoTorddexr),
CBETOBOE JIABJICHUE, BOSHUKHOBEHHE JIMHEIYATOrO CIIEKTpa aToMa BOIOPOAA, ECTECTBEHHAsI U UCKYCCTBEHHAs paAMOAKTHBHOCTD;

OINMCHIBAaTh U3YYEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKUE, JIEKTPUUECKYIO MPOBOAUMOCTh Pa3IMUHBIX Cpel) U
3JIEKTPOMArHUTHbIE SIBJIEHUS (IPOLIECCHI), MCIOJIB3Ys (DU3MYECKHE BEIMYMHBI 3JIEKTPUUECKUH 3apsjl, CHJa TOKA, JIEKTPUUECKOE HaIpsKEHHE,
AIIEKTPHUYECKOE COTMPOTUBIICHUE, PA3HOCTh MOTCHIIMAIOB, AJIEKTPOABIDKYINAs CHia, padoTa TOKA, WHAYKIUS MAarHUTHOTO IOJIsA, CHiIa AMIepa, cuja
JlopeHua, MHIYYKTUBHOCTb KaTYIIKH, SHEPIHsl 3JEKTPUUYECKOTO M MAarHUTHOTO MOJIEH, IEpUoJl U 4acToTa KosiebaHui B Kojae0aTeIbHOM KOHTYpE, 3aps
U CHJIa TOKAa B IPOLECCe TapMOHUYECKHX JIIEKTPOMArHUTHBIX KojeOaHWid, (POKYCHOE PACCTOSHHE W OINTHYECKas CHJIA JIMH3BI, MPH OMUCAHUU
IIPAaBUIBHO TPAKTOBaTh (PU3MUYECKHI CMBICI HCIOJIb3YEMbIX BEIMYHMH, UX 0003HAUYEHUS U €IMHUIIbI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIIUE JAaHHYIO
(Gu3MYECKyI0 BEIMUHMHY C IPyTMMH BEJTHYMHAMY;

OIUCHIBATh U3yUCHHbIE KBAHTOBBIC SBJICHUSI U IPOLIECCHI, UCIIOJIB3YS (PU3NUECKUE BETUUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI U YacTOTa CBETA, YHEPTUS M UMIYJIbC (DOTOHA, EPUOJ MOIypaciaia, YSHEPTHUs CBSA3U aTOMHBIX SIep, MIPH ONMCAHUH TPAaBHIIEHO
TPAKTOBaTh (PM3MUECKUI CMBICT MCIIOJIb3YEMBIX BEJIMUYMH, UX 0003HAUYECHUS U €IMHMIIbI, YKa3bIBaTh (DOPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAMMU, BBIUMCIIATH 3HAU€HUE (PU3NYECKON BETUUMHBI;

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U ABICHMS, UCHOb3Ys (PU3MUECKUE 3aKOHBI U NPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCIIEeI0BATENbHOTO U
MapaJUIEIbHOTO COEIMHEHUSI IPOBOJAHMUKOB, 3aKOH J[Koyns—JIeHna, 3aK0H 3J€KTPOMarHUTHOM MHAYKIWH, 3aKOH IIPSMOJIMHEWHOTO PacpOCTpaHEHUs
CBETa, 3aKOHbI OTPa)XKEHUS CBETa, 3aKOHBI NPEJIOMIICHHs CBeTa, ypaBHeHHE OiHmITelHa Uit (HoTodPdexTa, 3aKOH COXpAaHEHMsS SHEPIUH, 3aKOH
COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUS DJIEKTPUYECKOIO 3apszad, 3aKOH COXPAHEHHs MacCOBOI'O YHUCIIA, IOCTYJaTel bopa, 3aKOH pagrOaKTUBHOTO
pacraja, Ipu 3TOM pa3iInyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHHE U YCIIOBUS (IpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OTIpeeIATh HAlpaBJIE€HUE BEKTOpA MHAYKLIMN MAarHUTHOTO TOJIsl IPOBOJHUKA C TOKOM, CUJIbI AMIiepa 1 cuiibl JIopeHna;

CTPOUTH M OMMCHIBATh N300pakeHHe, CO3JaBaeMOe IIIOCKUM 3€pKaJloM, TOHKOH JIMH30M;

BBITIOJHATH KCHEPHUMEHTHI 110 MCCIEA0BaHNI0 (PU3NYECKUX SBJIECHUI M MPOLIECCOB C MCIOIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHMI: MpHU
3TOM (OpMyIHPOBaTH MpoOIeMy/3aauy U TUIOTE3y Y4eOHOI0 HIKCIEPUMEHTa, cCOOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOI0 000pY0BaHUs, POBOAUTD
OTBIT U (POPMYIHPOBATH BHIBObI;

OCYILECTBISATH NPSIMbIE U KOCBEHHbIE U3MEPEHHUsI (PU3NUECKUX BEJTMUUH, IIPU ITOM BBIOMPATh ONTUMAIIbHBINA CIIOCO0
M3MEpPEHUS U UCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUII;

HCCIIeI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEITMUYUH C MCIIOJIB30BAaHUEM IMPSIMBIX U3MEPEHUHN: ITPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBAThH
PE3yJIbTaThI MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TAOIUI ¥ TPaQUKOB, JI€IaTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMUS;

coOnoaTh npaBuiIa 0€30MacHOro TpyJa MpH MPOBEIEHUH HCCIEIOBAaHUNA B PaMKax y4eOHOTO HKCHEPUMEHTa, YUeOHO-UCCIEeI0BaTEeIbCKON U
MIPOEKTHOM 1eATEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBaHMS;
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pemaTh pacu€THBIC 3aa91 C SBHO 3aJaHHON (U3UYECKON MOJACIBIO, MCIONIb3Ys (pU3ndecKre 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHaJN3a yCIOBUS
3a/la4d BBIOMPATh (PU3NYCCKYIO MOJICNb, BBIACIATh (PU3NYCCKUE BEIMYMHBI M (HOPMYIIBI, HEOOXOAMMBIE IS €€ pPElICHHs], MPOBOJUTH PACUETHl U
OIICHUBAThH PEATBHOCTD MOJTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEITMUNHBI,

pelaTh KayeCTBEHHBIE 3aJauM: BBICTPAUBATH JIOTUYECKU HEMPOTHUBOPEUUBYIO LEMOYKY PACCYKICHHMM C OMOpOM Ha W3Y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS,

WCIOJIb30BaTh MPHU PEIICHUN YYeOHBIX 33/1a4 COBPEMEHHbBIE NH()OPMAIIMOHHBIC TEXHOJIOTHUH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN U
MIPEACTABICHUS YYeOHONH U HAYYHO-TIOMYJISAPHOW MH(POPMAIIMH, TIOJYYCHHON M3 Pa3IUYHBIX MCTOYHMKOB, KPUTUUYECKH aHAIM3UPOBATH MOIYYaeMYHO
nH(pOpMAIIHIO;

OOBSCHITh TMPUHIMUIIBI JIEUCTBHS MAIIUH, TPHOOPOB W TEXHUUYECKHX YCTPOMCTB, pa3jiMyaTh YCIOBHS HX OE€30MAaCHOTO HCIOJb30BaHHUS B
IMOBCCAHEBHOM JKU3HU;

MIPUBOAMTH PUMEPHI BKJIaZa POCCHICKHX M 3apyO0eKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, B OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIET0 MHpPa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

MCIIOJB30BATh TEOPETUYECKHE 3HAHMA 1O (PU3KMKE B MOBCEAHEBHOM >KM3HM JUIsl 0OecriedeHrs 0€301MacHOCTH MpHU OOpalieHu ¢ IpudopaMu U
TEXHUYCCKHMHU YCTPONCTBAMHU, ISl COXPAHEHHSI 3I0POBbsI U COOJIIOICHHSI HOPM IKOJIOTMYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B IpymIie ¢ BBIMOJIHEHHEM Pa3IMYHbIX COIMATIBHBIX POJICH, TUIAHUPOBATh paOOTY IPYIII, PAIIMOHAIBFHO PACIIPEALIIATh 0053aHHOCTH U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYaIUsX, AaJICKBAaTHO OIICHWBATh BKJIAJ KaXJOIO0 W3 YYaCTHUKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoi POOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue pa3nenos u tem KonunuecTBo yacoB DOnekTpoHHbIE (IUGPOBLIE)
n/m MIPOrpaMMbl Bcero | KonTtposbHBIC [TpakTiueckue 00pa3oBaTelIbHbIE PECYPCHI
paboThI paboThI
Paznea 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 | ®usuka u METO/Ibl HAYYHOTO 2 bubnnorexa [JOK
MTO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Paznen 2.MEXAHUKA
2.1 | Kunemaruka | 5 | | bu6muoreka 1IOK
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https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41bf72
2.2 | lunamuka 7 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHCHUS B MEXaHUKE 6 1 1 bubmuorexka [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA
3.1 | OCHOBBI MOJICKYJIIPHO-KHHETUYECKON 9 1 bubmuotexka [JOK
TEOPHUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHble COCTOSIHHSI BEIIIECTBA. 5 bu6mmoreka [JOK
@Da30BbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznea 4.9JIEKTPOIUHAMUKA
4.1 | DnexTpocTaTuka 10 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
4.2 | IlocTOSIHHBIH AMEKTPHUECKUI TOK. 12 1 bubnnorexa [JOK
Toku B pa3IMUHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOTPAMME
11 KJIACC
Ne HanmenoBanue pa3zienoB u TeM KoanuecTBo yacos OnekTpoHHbIe (U POBLIE)
n/m IPOrpaMMbI Bcero | KoHTposbHbIC [TpakTuyeckue o0pa3oBaTesbHbIE PECYPCHI
paboThI paboThI
Paznean 1.2JIEKTPOIUHAMUKA
1.1 | MarauTHOe T0J]I€. 11 1 3 bu6mmorexa [JOK
DneKTpOMarHuTHASI MHIYKITHUS https://m.edsoo.ru/7f41c97c
Hroro no pazpeny 11
Pa3nen 2.KOJIEBAHHUS U BOJIHBI
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

2.1 | MexaHnndeckue u 9 bu6mmoreka [JOK
9JICKTPOMArHUTHBIC KOJICOaHHUsI https://m.edsoo.ru/7f41c97c
2.2 | MexaHnuueckue u 5 1 bu6mmoreka [JOK
9JICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 | Onruka 10 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Pazzen 3.0CHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 | OcHOBBI CIIEITUATBHON TCOPHUH 4 1 bubnmoreka [JOK
OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 4

Pa3znen 4 KBAHTOBAS ®U3UKA

4.1 | DneMeHTHl KBAaHTOBOM ONTHUKH 6 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue atoma 4 bubnunoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 AToMHOE S7pO 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15

Paznea 5.29JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 | DineMeHTHl aCTPOHOMUU U 7 1 bub6nuorexa [IOK
acTpoH3UKH https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pazgen 6.0OBOBILIAIOIIEE IIOBTOPEHHUE

6.1 O06o011aro1Iee TOBTOPCHHE 4 bubmuoreka [JOK

https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 4

PezepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No Tema ypoka KonmuecTBo yacoB Hara DNeKTpOHHBIC IU(PPOBHIS

/11 Bcero | Kontponbhubie | IlpakTthueckue | M3y4EeHHS 00pazoBaTebHbIE PECYPCHI

paboThI paboTHI

1 ®usznka — Hayka o npupoje. Hayunoie 1 bubnuoreka [IOK
METO/Ibl TIO3HAHHS OKPYKAIOLIET0 MUPA https://m.edsoo.ru/ff0c32e2

2 Ponb u mecTo pusuku B hopMHpOBaHUH 1 bubnnoreka [JOK
COBPEMEHHOW Hay4YHOU KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeIbHOCTH JII0AeH

3 Mexanuyeckoe ABUKECHUE. 1 bubmmoreka [JOK
OTHOCHUTEIBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
newxeHus. [lepemenienue, CKOpocTs,
YCKOpEHHE

4 PaBHOMEpPHOE IPAMOJIMHENHOE IBUKEHHE 1 bubnnorexa [JOK

https://m.edsoo0.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1 bubnuotexa [JOK
JIBU)KCHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majienne. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHoe nBuxeHue. /[Brxxenne 1 bubnnoreka [JOK
MaTepHaIbHON TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

8 [Ipunuun otHocuTenbHOCTH ["anunes. 1 bubmuoreka [JOK
WuepuunanbHblie cucteMbl oTcuera. [lepBbiii https://m.edsoo.ru/ff0c3be8
3akoH HproTOHA

9 Macca tena. Cwia. [TpuHIumn 1 bubmmoreka [JOK
CYIepIo3uly cuil. BTopoit 3akoH https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepraibHOM TOYKHU

10 | Tperwii 3akoH HproToHa 1151 1 bubmuoreka [IOK
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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MaTCpHAJIBHBIX TOUYCK

https://m.edsoo.ru/ffOc3be8

11 | 3akoH BcemupHoro tsirorenus. Cuna bubmmorexa [IOK
TsokecT. [lepBas KOCMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 | Cua ynpyroctu. 3akon I'yka. Bec Tena bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el8
13 | Cuina tpenus. KoaddunueHT Tpenus. bubmuoreka [JOK
CuJia COPOTUBIICHUS TIPU IBUKCHUH TeJia https://m.edsoo.ru/ffOc3f76
B )KMJIKOCTH WJIU Ta3e
14 | TlocTynarenbHOE U BpalaTeIbHOE bubmmorexa [IOK
JBHKEHHE aOCOIIOTHO TBEPIOTO TEa. https://m.edsoo.ru/ffOc41a6
MowmenT cunsl. [lnedo cunbl. YcnoBus
paBHOBECHsI TBEPIOTO TeJia
15 | Umnynbc MaTepuanbHOM TOUKH, CUCTEMBI bubmmorexa [IOK
MaTepUalibHbIX TOUYEK. IMITyJIbC CHIIBI. https://m.edsoo.ru/ff0c43d6
3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
JIBIOKCHHUE
16 | Pabora u MomHOCTh cuiibl. KuHeTndeckas bubmmoreka [JOK
SHEprus MaTepUalbHOM TOYKH. Teopema https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KUHETHIECKOH SHEPTHH
17 | TlorennuansHas >Heprus. [loTeHanpHas bu6mmoreka [JOK
SHEPTHsI yIPYTo 1eOPMUPOBAHHON https://m.edsoo.ru/ff0c461a
npyxuHbl. [loTeHnanbpHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMJIU
18 | IloreHuanLHBIE U HEIOTEHIINATLHBIE bu6mmoreka [JOK
cuibl. CBsi3b pabOThI HEMTOTECHIIMATBHBIX https://m.edsoo.ru/ff0c478c
CHJI C U3MEHEHUEM MeXaHU4eCKOH 3HEepruu
CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON dSHEPTUr
19 | JIaboparopnas pabota «McciaenoBanue
CBSI3U PaOOTHI CHITBI C N3MEHEHHUEM
MEXaHUYECKOM SHEPTUH Tella Ha pUMepe
paCTsHKEHHS PE3HHOBOTO KT'yTa
20 | KontponbHas pabota o Teme bubnuorexa [IOK

«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHUSI B MEXAHUKE»

https://m.edsoo.ru/ff0c4b74
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OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU. BpOyHOBCKOE
newkenue. Jnbdysus

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22 | XapakTtep IBH)KEHUS U B3aUMOICHCTBUS
YacTuIl BemecTBa. Moienu CTpOCHHS
ra3oB, )KUJAKOCTEHU U TBEPABIX TEI
23 | Macca monekyn. KonraecTBo BemiecTna.
ITocrosinHast ABorajipo
24 | Temmooe paBHOBecue. TemmepaTypa u eé
u3Mepenue. lllkana remneparyp Llenbcus
25 | Uneanpubiii raz B MKT. OcHOBHOE bubmuoreka [JOK
ypaBueare MKT https://m.edsoo.ru/ffOc4fde
26 | AGcoroTHas TeMIieparypa Kak Mepa bubmmoreka [JOK
CpeaHel KHHETHYCCKOU DHEPTUU https://m.edsoo.ru/ffOc511e
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knanelipona
27 | 3akon JlanpToHa. I'a30BbIC 3aKOHBI
28 | JlabopaTopHas pabota «McciaenoBanue
3aBHCHMOCTH MEXY ITapamMeTpaMu
COCTOSIHUS pa3pEeKEHHOT0 razay
29 | M3omporiecchl B HIeaTbHOM Ta3e H UX bubnuotexa [JOK
rpaduyeckoe mpeacTaBIeHHE https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHsist sHEeprus bu6nuorexa [IOK
TEPMOIMHAMHYECKON CUCTEMBI U CIIOCOOBI https://m.edsoo.ru/ff0c5952
e€ nu3MeHeHus. KonnuecTBo TemioThl U
pabota. BHyTpeHHsis sHeprus
0JIHOATOMHOTO HUJICaJIbHOTO Ta3a
31 | Bumsr Termmonepenaun bubnnoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 | YiaenpHasa TEIUIOEMKOCTD BEIIIECTBA. bubmuoreka [JOK
KonuyecTBo TemnoTs npy Terionepeaye. https://m.edsoo.ru/ff0c5c36
A ntrnabaTHBIN TpoIecc
33 | IlepBblii 3aKOH TEPMOJUHAMUKH U €TO bub6nuorexa [IOK
IPUMEHEHHE K H30MpoIieccam https://m.edsoo.ru/ff0c5efc
34 | HeoOpaTuMOCTh MPOLIECCOB B PUPOJE. bubmuoreka [IOK
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BTopoli 3aKOH TepMOJIMHAMUKHI

https://m.edsoo0.ru/ff0c6230

35 | Ilpunnun aeiictBus u KI1/] rermmosoit bubmuoreka [JOK
MaIluHBI https://m.edsoo.ru/ff0c600a
36 | Huxn Kapno u ero KITJ]
37 | Dxonoruyeckue mpoodIeMbl
TEIIOIHEPTETHKH
38 | Ob6obmaronuit ypok « MomnekysipHas bubnmoreka [JOK
¢buzuka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
39 | KonrpoinbHas paboTa 1o reme bubnmoreka [JOK
«Mounexynsipaas ¢puznuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKHN
40 | ITapooOpa3zoBaHKe U KOHICHCAIIHS. bu6mmoreka [JOK
Vcniapenue u KuneHue https://m.edsoo.ru/ff0c63b6
41 | AGcomOoTHas U OTHOCUTEIbHAS BIAXKHOCTD bubmuorexa [JOK
BO31yxa. HachllieHHbIH map https://m.edsoo.ru/ff0c64d8
42 | Teépnoe Teno. Kpucrammuueckue u bubmmorexa [IOK
amMopdHbIe Tena. AHH30TPOIHS CBOMCTB https://m.edsoo.ru/ff0c65f0
KpUCTaLIOB. JKUIKHE KPUCTAILIBL.
CoBpeMeHHbIE MaTepUaJIbl
43 | [InaBreHue M KpUCTAUIA3AMAS. Y AeITbHAS bubnuotexa [JOK
TerioTa wiasiaeHus. CyOnuMarus https://m.edsoo.ru/ff0c6708
44 | YpaBHEHHE TEIUIOBOTO Oajlanca bubnuotexa [JOK
https://m.edsoo.ru/ff0c6820
45 | DnexTpuzanus Tei. IJIECKTPUICCKUN 3apsl. bubnuotexa [JOK
JIBa BHJIa SIIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
46 | IIpOBOHHUKH, TUIICKTPUKA U bubnuotexa [JOK
MOJIYTIPOBOIHUKH. 3aKOH COXPAaHEHHS https://m.edsoo.ru/ffOc6bcc
AJIEKTPUUECKOTO 3apsijia
47 | BzaumogeiictBue 3apsaaoB. 3akoH Kymnona. bubnuorexa [IOK
ToueuHbIl MEKTPHUCSCKHI 3apsi/I https://m.edsoo.ru/ff0c6ce4
48 | Hanpspk€HHOCTD JIEKTPHUUECKOTO MOJIS. bubnuorexa [IOK
[puHIUT CyTepIO3UIIUH AIEKTPUISCKUX https://m.edsoo.ru/ff0c6df2
nosiel. JInHuu HanpsHKEHHOCTU
49 | PabGora cui 3JeKTPOCTaTHUECKOTrO MOJIsl. bubmuoreka [IOK
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IMTorennuan. Pa3HocTh MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTAaTUYCCKOM IIOJIC.
I[I/IE)JICKTpI/I‘-IeCKaH IMPOHUIIACMOCTDb

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. Konnencarop

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

52

DeKTPOEMKOCTD TIOCKOTO KOHJICHCATOPA.

9Hepm;1 3apsAKEHHOI'O KOHACHCATOpa

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

53

JlaboparopHuas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHIeHcaTopa"

54

[IpuHuMI nelcTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
arapara, CTpyMHOr0 IIpHHTEpa.
DJIeKTpOoCTaTUYECKas 3aluTa. 3a3eMIICHUE
AIIEKTPOIPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymectBoBanus. [locrosunsii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTUBIICHHE.
3akon Oma a1 yJacTka 1enu

56

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COEJMHEHNE POBOIHUKOB.
JlaGopatopHas pabora «3yuenue
CMEIIAaHHOTO COSTMHEHHSI PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc74f0

57

PaGora u MOIITHOCTB 3JICKTPUUCCKOTO TOKA.

3akon JIxoyns-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 715 OJIHOM (3aMKHYTOI)
anexTpuyeckoit renu. Kopotkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne DJIC UCTOUYHMKA TOKA U €r0
BHYTPEHHETO CONPOTHBIICHHSDY

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD COITPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIIPOBOIUMOCTh

60

DnekTpuueckuil TOK B Bakyyme. CBolicTBa
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AJIEKTPOHHBIX ITyYKOB
61 | IlomynpoBOJHUKH, KX COOCTBEHHAS U 1 bubnmoreka [JOK
pHUMECHas TPOBOIUMOCTh. CBOMCTBA P— https://m.edsoo.ru/ffOc84ae
n-niepexoxa. [loyrnpoBogHUKOBBIE
IPUOOPBI
62 | DIeKTpUUYECKHI TOK B pacTBOpax M 1 bubmuorexa [JOK
paciuiaBax 3JeKTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
DIEKTPOTUTHYECKAS TUCCOIHAIINS.
DIIEKTPOIHN3
63 | DnekTpUYeCKUi TOK B rasax. 1 bubnnoreka [JOK
CaMOCTOSITEIbHBIN M HECAMOCTOSITEIbHBIN https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
64 | DnekTpuyecKkre NpUOOPHI U yCTPOMCTBA U 1 bubmmoreka [JOK
UX IpakTH4Yeckoe npumenenue. [IpaBuia https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MaCHOCTH
65 | Ob6obmaroImil ypok « DIeKTPOIMHAMHUKAY) 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be
66 | KonrposnbHas paboTa o Teme 1 1 bubnunoreka [JOK
«OnexrpocTtatuka. [IoCTOAHHBIN https://m.edsoo.ru/ff0c8a8a
ANEKTPUUYECKUN TOK. TOKU B pa3IuIHBIX
cpemax»
67 | PezepBHblit ypok. KoHTponbHas paboTa 1o 1 bub6nuorexa [IOK
teme "DJIeKTpoarHaMHKa" https://m.edsoo.ru/ff0c8c56
68 | PesepBHblit ypok. O000maonmii ypok mno 1 bub6nuorexa [IOK
temam 10 Kimacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
ITPOI'PAMME
11 KJIACC
Ne Tema ypoka KoanyecTBo yacos Hata OneKTpoHHbIE HU(POBBIE
n/n Beero | Kontponsabie | [IpakTuueckue | M3ydeHHs | 06pa3soBaTelbHBIE PECYpCHI
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paboTHI paboTHI

1 ITocTosiHHBIE MAarHUTHI U UX bubmuoreka [JOK
B3auMoieiicTBue. MarHuTHoOE ToJIe. https://m.edsoo.ru/ff0c9778
Bektop MaruuTHOM MHAYKUMH. JInHUM
MarHUTHOW WHIYKIIHH

2 MarauTHO€ 1oJie MPOBOHUKA C TOKOM. bu6mmoreka [JOK
OmebiT Dpcrena. Bzaumoneiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM

3 Jlaboparopuas pabora «3ydeHne 1 bubnmoreka [JOK
MArHUTHOT'O TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe

4 JlelicTBME€ MarHUTHOTO TTOJIS1 HA TPOBOJHUK 1 bubnmoreka [JOK
¢ TokoM. Cuita Ammepa. JlaboparopHas https://m.edsoo.ru/ff0c9ac0
pabora «VccnenoBanue neiCTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»

) JleficTBHE€ MarHUTHOTO TIOJISI HA bubnmoreka [JOK
IBIDKYIIYIOCS 3apshDKeHHYI0 yactuiy. Cuia https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cussl JlopeHa

6 DnekTpoMarHuTHas UHAyKus. [ToTok
BEeKTOpa MarHUTHOU uHaykuuu. 3/1C
MHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes

7 JIaGopartopHas pabota «MccnenoBanue 1 bub6nuorexa [IOK
SIBJICHUSI SJICKTPOMATHUTHON MHITYKIIHN https://m.edsoo.ru/ff0cal50

8 NHaykTUBHOCTD. fIBJICHIE CAMOUHYKLIVH. bu6nuorexa [IOK
DJIC caMOMHAYKIIMUA. DHEPT U MAarHUTHOTO https://m.edsoo.ru/ff0ca600
MOJIS KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIe

9 TexHMUecKue yCcTporcTBa U UX

IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTHI, SJICKTPOJIBUTATEINb,
YCKOPHTENH 3JIEMEHTAPHBIX YaCTHIL,

WHAYKIIMOHHAS TIeYb

10 | OGoO6maromumii ypok «MarHuTHOE ToJe. bubnmoreka [JOK
DJIeKTPOMArHUTHAS HHIYKIIHSD) https://m.edsoo.ru/ffOcab82

11 | KontposabHas padora no reMe «MarHuTHoe 1 bubmuoreka [IOK
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I10JIC. SHGKTPOMaFHI/ITHaH WHAYKIOUA»

https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIC MEXaHHUECKHE KOIeOaHusI.
["apmoHnueckue koebanus. Y paBHEHHE
rapMOHHYECKHX KoyieOanuii. [IpeBpamieHue
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas padora «ccnenoBanue
3aBHCUMOCTH MEPHO/a MAIIBIX KOJeOaHHHA
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJcOaHUs B
UjeaIbHOM KOJIeOATeIbHOM KOHTYPE.
AHAIOTHS MEXKy MEXaHHYCCKUMH U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3akKOH COXpaHEHUS
SHEPIHU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYypeE

bubmuoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBneHue o 3aTyXaroIux
KoJieOaHusx. BeIHYKIeHHBIC
MexaHH4JecKHe Kojiebanus. Pe3onanc.
BrIHYKIeHHBIC JIEKTPOMAarHUTHBIC
KosebaHus

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JIeHCTBYIOIIEEe
3HAYEHHUE CUJIBI TOKA M HAIIPSHKEHHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

. Tpanchopmarop [IpousBonacTso, nepenaya
U MIOTpeOJICHHE JIEKTPUYECKON SHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE TPUMEHEHHE
AJEKTPUUYECKOTO 3BOHKA, T€HEepaTopa
MIEPEMEHHOTI'0 TOKa, JJMHHH 3JeKTpornepeaad

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTMYECKUE PUCKHU IIPH IPOU3BOJICTBE
aNeKTpo3Hepruu. KynbTypa nucnonap3oBaHus
9JEKTPOIHEPIUH B TOBCEAHEBHOM )KU3HU

21

MexaHu4deckue BOJIHBI, YCJIOBUS

bu6mmorexa [JOK
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pacnpoctpanenus. [lepuon. CkopocTh
pacupocTpaHeHUs U JJINHA BOIHBEI.
[Tonepeynble ¥ MPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/ffOccab4

22 | 3Byk. CKopocTb 3ByKa. | pOMKOCTB 3BYyKa. bubmmorexa [IOK
Bricora Tona. TemMOp 3Byka https://m.edsoo.ru/ffOcccOc
23 | DIIEKTpOMarHuTHHIE BOJIHBI, KX CBOMCTBA U bubmuoreka [JOK
ckopocTb. [1Ikasna 3JIeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 | IlpyHIUIIBI PaJUOCBSI3H U TEIEBUACHUS.
PazButue cpencts cBsa3u. Pagumonokanus
25 | KonrponbHas padota «Konebanus u bubnnoreka [JOK
BOJTHBD) https://m.edsoo.ru/ffOcc6f8
26 | IIpsiMonmHeliHOE pacpOCTpaHEHHE CBETA B bubmmorexa LIOK
OJHOPOIHOM cpene. ToueuHbIi HCTOYHUK https://m.edsoo.ru/ff0cd350
cBera. Jlyy cBera
27 | OTpaxkeHue cBeTa. 3aKOHbBI OTPAKECHUS bubmmorexa [IOK
csera. [TocTpoeHne n300pakeHuii B https://m.edsoo.ru/ffOcd4e0
TUIOCKOM 3€pKaJie
28 | Ilpenomienue cBeta. [loaHOE BHYyTpeHHEe bubnnoreka [JOK
otpaxenue. [IpenesbHbIN Yol MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
29 | Jlaboparopnas padota «3mepenue bubmmoreka [JOK
MIOKA3aTelIsl MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ff0cd67a
30 | JIunzsl [TocTpoeHue nzoOpakeHuii B bu6nuorexa [IOK
nuH3e. DopMyIia TOHKOH JTMH3BIL. https://m.edsoo.ru/ffOcdd1e
YBenn4YeHue JIMH3bI
31 | Jlaboparopnas pabora «HccienoBanue
CBOWCTB M300paKCHUH B JIMH3aX»
32 | ducnepcus ceera. CIIOXKHBIA COCTaB
6enoro ceera. LIer. JJaboparopHas pabora
«Habimoieane Iucnepcui CBEeTay
33 | Untepdepennus cera. Audpakiuus cera. bubmuorexa [IOK
JludpakunonHas perérka https://m.edsoo.ru/ff0ced22
34 | IlonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK

[Tonsipuszanus ceera

https://m.edsoo.ru/ff0cf02e
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35

OnTruyeckne MpruOOPHI M YCTPOUCTBA U
yCIIOBUSI X 0€301aCHOT0 MPUMEHEHUS

36 | I'paHUIIBI TPUMEHUMOCTH KJIACCUYECKOM bubmuoreka [JOK
MexaHUKHU. [locTynarel crienuanbHO https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCHTEIBHOCTH

37 | OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. bu6mmoreka [JOK
3amMe/ieHHe BPEMEHU M COKPAIICHUE https://m.edsoo.ru/ffOcfa42
JUTUHBI

38 | DHeprus ¥ UMITYJIbC PEATUBUCTCKON bubnmoreka [JOK
gacTullpl. CBsI3b MacChl C JHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPTHsl MOKOsI

39 | KonrponwHas padora «Ontrka. OCHOBBI bubnnoreka [JOK
CIICIMATIbHON TEOPUU OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ffOcf6f0

40 | ®oronbl. Dopmymna [1nanka. Heprus u bubnnoreka [JOK
UMITYJIbC POoTOHA https://m.edsoo.ru/ffOcfel6

41 | OTkpsiTHE U UccienoBanue Gorodddexra. bubnnoreka [JOK
Omnpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4

42 | 3akoHbl porodddekra. YpaBHEHUE bubnnoreka [JOK
Oitamreiina 1 Goroaddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuna» Gorospgexra

43 | laBnenue ceera. Onwitel [1. H. JleGenena. bubnuotexa [JOK
XuUMHYECKOE NEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6

44 | TexHu4eckue yCTpOICTBa U MPAKTUIECKOE
MpUMeHeHue: (HOTOINEMEHT, POTOAATUUK,

COJIHEeYHas Oatapesi, CBETOAMOA

45 | Pemenue 3aga4 1o Teme « IEMEHTHI bubnuotexa [JOK
KBaHTOBOM ONTUKM» https://m.edsoo.ru/ff0d0302

46 | Moaenb atoma TomcoHa. OnBITH bu6mmorexa [IOK
Pesepdopna o paccesHUIO 0-9acTHIL. https://m.edsoo.ru/ff0d091a
[InaneTapHas MozenIp aTOMa

47 | Mocrynatsl bopa bubmuorexa [IOK

https://m.edsoo.ru/ff0dOafa

48 | Uznyuyenue u nornouieHue GoTOHOB NpU bubnuorexa [IOK

IIEpPEX0/Ie aTOMa C OJJHOTO YPOBHS DHEPTUHU
Ha apyroui. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa
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49

BomnHoBEIEe cBOiicTBa yacTull. BoIHEI fe
bpoia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
W3JIyYEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopaa no onpexnenenuio cocrasa
PaaOaKTHBHOTO U3ITyUCHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6era-, raMma-
U3ITydeHus. BiusiHue painoakTHBHOCTH Ha
JKUBBIC OPraHU3MBI

52

OTkpbITHE IPOTOHA U HEWTpOHA. 30TOIBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmay. ["amma-
U3JIy4YEHUe

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHble
peakuuu. Snepusiii peaktop. [Ipodnemsi,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIIEPHOM SHEPreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
perucTpanmu 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3auMoiecTBusA. EAMHCTBO Qusznueckoit
KapTHUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3831000 HeOa. Co3Be3nus, sipKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE ABHKEHHE,
CorHeuHas cucTteMa

56

Connne. ConHevHasi akTHBHOCTb.
WcTtounuk sHeprun CosHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3 bl IVIaBHOM OCIEN0BATEILHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABIECHUS O
IIPOUCXOXACHUHU U 3BoJtolnn CosHna u
3BE3]T
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58

Muneunsiit [Iyte — Hama ["anmakTuka.
[Tonoxenue u auxenue CoiaHia B
lNanaktuke. ['anaktrku. YEpHBIE TBIPHI B
siIpax rajJjakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usiydeHue.
MeraraiakTuka

60

Hepeuennsie mpo6sieMbl aCTPOHOMUUI

61

KonTponbHas paboTta «eMeHTHI
ACTPOHOMHH U aCTPODHUIUKNY

62

O6o06matomuii ypok. Ponb pusuku u
aACTPOHOMHUHU B DIKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITHYECKOH cdepax IesATeTbHOCTH YeJIOBEKa

63

O6o06matomuii ypok. Poib u Mecto pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4HOU
KapTUHE MHUpa

64

O6o6maromuii ypok. Poib ¢pusnyeckoit
Teopur B ((OPMHUPOBAHHUH TIPEJICTABICHHUIA O
(bu3nuecKoil KapTuHe MUpa

65

O6o0maromuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 00IIIEM PSITy
COBPCMCHHBIX CCTCCTBCHHO-HAYYHBIX
MIPEJICTABICHUI O PUPOE

66

PesepBHbIil ypok. MaruutHoe noe.
OneKTpOMarHuTHas MHAYKIHSI

67

PesepBublil ypok. OnTuka. OCHOBBI
CHeIUaIbHON TEOPHUU OTHOCUTEITLHOCTH

68

Pezepusiii ypok. KBanroBas ¢usuka.
DeMEeHThl aCTPOHOMUU U acTPOPHU3UKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
[TPO'PAMME

68
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Kaneﬂuapﬂo — TEMATUIECCKOC NJTAHUPOBAHHUEC 10 knacce

JlaTa
Ne Tema ypoka
ILnan. daxr.

PU3NKA U METOJbI HAYYHOI'O ITO3HAHUA(2)

1 Pusuka — Hayka o npupoje. Haydnsle MeTOIbI IO3HAHUS OKPYXKAIOLIEr0 MUpa

2 Poinb 1 MecTO Gu3uKu B pOpMHUPOBAHUU COBPEMEHHON Hay4YHOW KapTUHBI MUPA, B IPAKTUYECKON
NeITeIbHOCTH JII0ICH
.MEXAHHUKA (18)

3 Mexannueckoe JBuxkeHne. OTHOCUTEIbHOCTh MEXaHUUYECKOTO JIBHKeHUs. [lepemernienne, ckopocTb,
YCKOpEHHUE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

5 PaBHOYCKOpEHHOE NPSIMOIMHENHOE IBU)KEHUE

6 CBobosHOe nasieHue. Y ckopeHue cBo0OIHOTO NaieHus!

7 KpuBonunerHoe nBuxeHue. [[BHKeHne MaTepruaJibHOM TOYKH IO OKPY>KHOCTH

8 [Tpunumn otHocuTenbHOCTH ["annnes. MHepuuanbHblie cuctemsl orcueTa. [lepsolii 3akoH HproToHA

9 Macca Tena. Cuna. [Ipunnun cynepno3uiiuu cui. Bropoit 3akon HeioToHA i1 MaTepuaibHON TOYKU

10 Tpernii 3akoH HbIOTOHA JUIst MATEpPUAIIBHBIX TOYEK

11 3akoH BceMupHoro TsiroteHust. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena

13 Cuna tpenus. Koappuument tpenus. Cuiia conpoTHBICHH TPU JBM)KEHUH TeJa B )KUIKOCTH MJTU ra3e

14 [ToctynaTenbHoe U BpamaTteabHOE JBUKEHHE a0COIIOTHO TBEPAOro Tena. MoMeHT cuiibl. [1nedo cuisbl.
YcnoBust paBHOBECUs TBEPAOIO TeEIIA

15 Nmnynbe MaTepraibHONW TOYKH, CUCTEMBI MaTepUaIbHBIX TOUeK. VIMITyJIbe CHITbl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE IBUKEHHE

16 Pa6ota u moutHOoCTh cuibl. Kunetnueckas sHeprust MmarepuasibHoi Touku. Teopema 00 n3MeHeHnn
KMHETUYECKOU YHEPrUu

17 [TorenunanpsHas sueprus. [loreHnunanbHas sHeprus ynpyro 1eopMUPOBAHHON MPYKUHBIL.
[ToreHnuanpHast SHEprus Tesa BOJIM3U MOBEPXHOCTH 3eMIIH

18 [ToTeHunanbHbIe U HEMOTEHIMANIbHBIE CUJIbl. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKON YHEPTUH

19 JlaGopatopHnas pabora «VccnenoBanue cBsA3U pabOTHI CHIIBI ¢ I3MEHEHUEM MEXaHWYECKOM SHEPruu Tena

Ha IMpUMEPE PACTAKCHHA PESUHOBOI'O XKXI'yTa»

38




20

KontponbHas padota no teme «Knnemaruka. JlnHamuka. 3aKOHBI COXpPAHECHHS B MEXAHUKE)

MOJIEKYJIAPHASA ®PU3UKA U TEPMOJNHAMMUMKA (24)

21 OcCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KHHETUYECKOU Teopuu. bpoyHoBckoe nsmxkenne. uddysus

22 XapakTep ABMKCHUS U B3aMMOJICICTBHS YaCTHI] BelllecTBA. Moenu CTpOeHHs ra30B, )KUIKOCTEH 1
TBEPABIX TEN

23 Macca monekyn. KonnyectBo BemectBa. [locrosanas ABoraapo

24 TernoBoe paBHoBecue. Temneparypa u €€ uzmepenue. lllkana remneparyp Llenbcus

25 Wneanpubiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT

26 AOGcomoTHas TeMIIepaTypa Kak Mepa cpelHeil KHHETHYECKOH SHEPTHH ABMKEHHS MOJICKYJI. Y paBHEHHE
MenpeneeBa-Knaneiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI

28 JlaGopatopnas pabora «VccnemoBaHue 3aBUCUMOCTH MEX/Ty ITapaMeTpaMu COCTOSHUS pa3pe:KEHHOTO
razay (c ucnonb3zoBanueMm obopyaosanus Touka Pocra)

29 N3omporieccel B naeanbHOM Tra3e U uX rpaduyecKkoe npeiCTaBICHNUE

30 BHyTpeHHss sHEprus TepMOAMHAMUYECKOM CUCTEMBI U ClIOCOOBI €€ n3MeHeHus. Komn4ecTBO TemnoThl 1
pabota. BHYTpeHHsIs1 SJHEPTHUsi OJJHOATOMHOTO MICATBHOTO ra3a

31 Buapl Teronepenaun

32 VY nenpHas TEIIOEMKOCTH BelecTBa. KomuecTBO TEMIOTH pH Terutonepenaye. AnnadbaTHbIN poliece
(c ucnonp3oBanueM obopyaosanus Touka PocTa)

33 [lepBblIii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K N30Ipolieccam

34 HeoOpaTtumocTs nporieccoB B mpupoie. Bropoil 3aKkoH TepMOIMHAMUKU

35 [Tpunuun gevictus u K111 TemioBoi MalivHsbl

36 [uka Kapnuo u ero KIT/{

37 DKosiornyeckue npo0aeMbl TEMIO3HEPIreTUKH

38 O6o06maromuii ypok «MouekysipHas husrka. OCHOBBI TEPMOIMHAMIKI)

39 KonTponbHas pabota o Teme «MonekynspHas ¢duzuka. OCHOBBI TEPMOIUHAMUKNY

40 [TapoobpazoBanue u KoHaeHcanws. VcrapeHue u KuneHue

41 AOCOITIOTHAsI 1 OTHOCUTEJIbHAS BIAXXHOCTH BO3yXa. HacklmeHHpIi map(c HCTOIb30BaHUEM
obopynoBanusi Touka Pocra)

42 Tsépnoe teno. Kpucraminueckue u amopdHsbie Tena. AHU30TPONHS CBOMCTB KpucTaioB. Kuakue
KkpucTtayibl. COBpeMEHHbIE MaTepPHAIIBI

43 [TmaBnenne M KpucTAIUTH3aNUs. Y IeNibHas TeruioTa tuiapinerns. CyOmumMarusi(c nCroap30BaHuEM
obopynoBanusi Touka Pocra)

44 YpaBHEHHE TEIJIOBOTO OajlaHca
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IJIEKTPOINMHAMMKA(22)

45 DnekTpu3aiys Tel. DIeKTpUuuecKui 3apsij. JIBa Buaa 3IeKTPUUYECKUX 3apsI0B

46 [TpoBOTHUKH, TUDJICKTPUKHU U TOJYTIPOBOJHUKH. 3aKOH COXPAHEHUS SJICKTPUUECKOTO 3apsaa

47 BzaumopeiictBue 3apsinoB. 3akoH Kynona. TodeuHblid 3JIEKTPUYECKHI 3apsi]l

48 Hanpsix€HHOCTh 3niekTpuyeckoro noist. [IpuHiun cynepno3unuu 3aeKTpudeckux nouei. Jinaun
HaNpsHKEHHOCTH

49 Pabota cuin anekrpocraruyeckoro nosst. Ilorennuan. PazHocT noTeHIMAaI0B

50 [TpOBOTHUKH M JUDJICKTPUKHU B DJICKTPOCTATHUECKOM MoJie. JIM3IeKTpruIecKasi IPOHUIIAeMOCTb

o1 OnexrpoémkocTh. KonneHcarop

52 DneKTpOoEMKOCTb IUIOCKOr0 KOHIeHcaTopa. DHeprus 3apsKeHHOI0 KOHIeHcaTopa

53 Jlaboparopras padota "M3mMepeHue dIeKTPOEMKOCTH KOHIeHcaTopa"

54 [TpuHuun neiicTBUs U IPUMEHEHHE KOHIEHCATOPOB, KOIMPOBAJILHOTO amiapara, CTpyHHOro IpuHTepa.
DnexTpocTaThuecKas 3aluTa. 3a3eMIeHHe MEKTPonpudopoB

55 DneKTpuYecKuil TOK, ycioBus ero cyuiectBoBanus. Iloctosuuseiii Tok. Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma /1715 yyacTka 1enu(c ucnosib3oBaiueM obopynoBanusi Touka Pocra)

56 ITocnenoBarenbHOE, NapaieIbHOE, CMELIAHHOE COeIMHEHNE IPOBOJHUKOB. JJabopaTtopHas paboTa
«M3yveHne cMeIaHHOTO COSMHEHUS PE3UCTOPOBY

57 PaboTa ¥ MOUTHOCTb 3MEKTpHUecKoro Toka. 3akoH JDxoyns-Jlenna

58 3axkoH Oma 17151 OJHOM (3aMKHYTOH) anekTpuueckoit enu. Koporkoe 3ambikanue. JlaboparopHas
pabora «M3mepenue DJIC UCTOYHMKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHHUS

59 DJeKTpOHHAs MPOBOAMMOCTb TBEP/BIX METAJIOB. 3aBUCUMOCTb CONPOTUBIIEHUS! METAIJIOB OT
temneparypbl. CBepXIpoOBOAUMOCTh

60 OnexkTpuueckuil TOK B BakyyMme. CBOHCTBA IEKTPOHHBIX ITyYKOB

61 [TonynpoBoaHUKH, UX COOCTBEHHAs U IPUMECHasi TPOBOAUMOCTh. CBOICTBa p—N-miepexoa.
[ToynpoBOIHUKOBBIE TPUOOPEI

62 DNEeKTPUYECKUI TOK B paCTBOPAX M PacIlIaBax JIEKTPOIUTOB. DIEKTPOIUTHIECCKAS JHUCCOIHAITHS.
OnexTponuns
DneKkTpruyecKnil TOK B razax. CaMocTOsATENbHbIN U HECAMOCTOATENbHBIN pa3psa. Mosnus. [lazma

63 DneKkTpudeckre MpuOOphl U YCTPOICTBA M MX MPaKTHUECKOe TpuMeHeHne. [IpaBuiia TeXHUKH
0e30macHOCTH

64 O600mmarmui ypok «JIEKTPOINHAMUKAY

65

KonTtpomnbHast pabota 1o Teme «DnekTpoctatuka. [1oCcTOsSHHBIN 37eKTpuiecKkuii ToK. TOKH B pa3InyHbIX
cpemax»

40




66 PeseprubIil ypok. KonTponbsHas pabora o reme "DiekTpoguHaMuka"
67 PesepBHeIil ypok. O6o0maromuii ypok o temam 10 kimacca
68 [TomynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAsE TPOBOIUMOCTh. CBOKCTBa p—N-TIepexoa.

[TosrynpoBOIHUKOBBIE TPUOOPHI

Kaneﬂnapﬂo — TEMATUIECCKOC NIJTAHUPOBAHHUEC 11 xaacc

Tema ypoka

JlaTa

Ilnan.

dakr.

OCHOBBI DJIEKTPOJIMHAMMKH(11)

[TocTostHHBIE MATHUTHI U UX B3auMojeicTBue. MaruutHoe nose. Bektop MarHuTHON MHAYKIUU. JInHUK
MAarHUTHOW UHIYKIIHHU

MaruuTtHoe nose IIpOBOAHHKA C TOKOM. OngwIT BPCTCILB.. BSaHMOHeﬁCTBHe IMPOBOAHHUKOB C TOKOM

JlaGopatopHas pabota «/3yueHre MarHuTHOT'O TIOJISl KATYIIKKA C TOKOM» (C MCIIOJIb30BaHHEM
obopynoBanus Touka Pocta)

JleiicTBre MarHUTHOTO TOJISL HA MPOBOIHUK ¢ TokoM. Cuia Ammepa. Jlabopatopnas pabota
((HCCJIGI{OB&HI/IG I{GﬁCTBHﬂ MOCTOAHHOI'O MarouTa Ha paMKy C TOKOM» (C HUCIIOJIb30BaHUEM
obopynoBanus Touka Pocrta)

JleiicTBrEe MarHUTHOTO MOJISL Ha IBMIKYILYIOCS 3apsikeHHyo yactuily. Cuita Jlopenua. Pabora cuiibt
Jlopenna

OnexktpoMarHuTHast UHAYKIMS. [loTok BekTopa MaruuTHOW MHAYKIMK. D/]C nnaykimuu. 3aKoH
JJIEKTPOMarHuTHOM MHAyKIKu Papanes

JlaboparopHas padota «lccrnenoBanue sBIE€HUS 3IEKTPOMATHUTHON HHAYKIIUNY (C MCIIOJIb30BaHUEM
obopynoBanus Touka Pocrta)

NunyxTuBHOCTD. SBNenne camonHaykuuu. 3/1C caMOMHAYKIMHU. DHEPIUsi MAarHUTHOTO MOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIE

Texundeckue yCTpOfICTBa N UX IPUMCHCHHUE: ITOCTOSAHHBIC MAarHUThI, 3JICKTPOMAIrHUTEI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MTHAYKIIMOHHAA TICYb

O6o6mmanmuil ypok «MarautHoe nose. DIeKTpOMarHUTHAST MHTYKITUS

KonTponbHas paboTa no teme «MarHuTHoe moJie. NeKTpOMarHuTHask MHAYKLHS

KOJIEBAHUA U BOJIHbI(24)

12

JlaboparopHas pabota «/ccrnenoBanue 3aBUCUMOCTH TIepro/ia MaJbIX KOJeOaHUu Ipy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl Tpy3a»
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Koneb6arenbupiii KOHTYP. CBOOOHBIC 3JIEKTPOMArHUTHBIC KOJICOaHUS B UCATHHOM KOJIeOATEThbHOM
KOHTYPC. Amnanorus MCKAY MCXaHUYCCKUMU U DJICKTPOMAIrHUTHBIMU KOJIC63HI/I$IMI/I

JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH Mepro/ia MaJbIX KojeOaHU Ipy3a Ha HUTH OT
JUTMHBI HUTU U MAcChl Ipy3a»

Dopmyina Tomcona. 3aKOH COXpaHEHMs SHEPIHHU B UJI€aIbHOM KOJIeOaTeIbHOM KOHTYpE

[IpencraBienue o 3aTyxarolmux KojaeOaHusX. BolHy Xk /1eHHbIE MeXaHUUYeCcKHe Konebanus. Pe3oHaHc.
BrIHyX/IeHHBIE 3JICKTPOMAarHUTHBIE KOJICOaHUs

ITepemennbiit Tok. CuHYCOMJATBHBIN TEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKa. AMIUTUTYTHOE
U JCHCTBYIOIIEE 3HAUYCHUE CUJIbl TOKA U HAIIPSKEHUS

. Tpanchopmarop [IponsBocTBO, Nepenaya u NOTpedIeHUE IEKTPUIECKON IHEPTHH

Y CTpoHCTBO U MPaKTUYECKOE IPUMEHEHHUE 3JIEKTPUUECKOI0 3BOHKA, TeHepaTopa IepeEMEHHOI0 TOKa,
JUHUHI 3JIeKTponepeay

DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE 3JIEKTposHepruu. KyipTypa NCHOIb30BaHUS 3JIEKTPOIHEPTUU
B [IOBCEIHEBHOM JKHU3HU

Mexanuueckue BOJIHBI, YCJIIOBUA PACIIPOCTPAHCHU. Hepnoz[. CKOpOCTb pacipoCTpaHCHUA U JJIMHA
BOJIHBI. HOHGpGLIHI)IG 1 ITPOAOJbHBIC BOJIHBI

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3Byka

3JI€KTpOMaFHI/ITHI)I€ BOJIHBI, UX CBOMCTBA U CKOpPOCTh. IMxana OJICKTPOMAIrHMTHBIX BOJIH

HpI/IHI_II/IHH PaaruoCBA3U U TCICBUACHUS. PazButne CpCACTB CBA3H. Pannonokanms

KonTposabHas pabora «KosaedaHus U BOJIHbB

[IpsAMONMHENHOE pacIIPOCTpaHEHUE CBETA B ONHOPOAHOM cpeze. ToyeuHbli HCTOUHHK cBeTa. JIyd cBeTa

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHuii B INIOCKOM 3epKalie

[Ipenomnenue ceera. [lonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHblil yroi MOJIHOrO BHYTPEHHET O
OTpaXKECHHUS

JlaGopaTtopHast pabota «M3mepeHne nokazaressi IpPeJTOMIICHHS CTEKIIa

JIunssl. [Toctpoenue n3obpakeHuil B auH3e. PopMyiia TOHKOM JMH3bI. Y BEIUYEHHE JINH3BI

JlaGopaTtopHast pabota «/McciaenoBanue CBOMCTB M300PKEHHI B JIMH3AX)

Hucnepcus ceera. CinoxxHbli coctaB 6eroro cera. Lper. JlabopatopHast padora «Habmonenue
JMCIIEPCUU CBETa»

WnTepdepennus ceera. Iudpakuus ceera. JludppakunonHas pemérka

HOHCpC‘{HOCTB CBCTOBBIX BOJIH. Honﬂpmam/m CBCTa

Onrtuyeckne mpuOOpHl M YCTPOMCTBA M YCIIOBHUS MX 0€30MMaCHOTO MPUMEHEHHUSI

OCHOBBI COEIIMAJIBHOM TEOPUHY OTHOCUTEJBbHOCTH(4)

['paHHLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [10CTy1aThl cienuanbHOM TEOPUH
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OTHOCUTCIIBHOCTHU

OTHOCHUTEILHOCTh OIHOBPEMCHHOCTH. 33M€IIJI€HI/I€ BPCMCHH U COKpAIICHUC NJIMHBI

OHeprus U UMNYJIbC PEISITUBUCTCKOM yacTHIbl. CBA3b Macchl C SHEPruel U UMITYJIbCOM. DHEPTUsl IOKOSI

KOHTpOJ’IBHaﬂ pa60Ta «OnTtuka. OCHOBEI CHCHH&HBHOﬁ TEOPHUH OTHOCUTCIBHOCTH

KBAHTOBAS ®U3UKA(15)

®dotonbl. Dopmyna [Tnanka. DHEprus U UMITYJIbC GOTOHA

OTkpeiTre u uccnenosanue Gorordpdexra. Onpitel A. I'. CroneroBa

3akonbl Gororddexra. YpaBHeHnue DiiHmrTerHa st pororddexra. «KpacHas rpanuina» dhotodddexra

JaBneaune cBera. OnbiTel [1. H. JIeObeneBa. Xumudeckoe qeicTBHE CBETa

TexHUuUECKue yCTPOUCTBA U MPAKTUYECKOE IIPUMEHEHHE: (POTOAIEeMEHT, (OTOIATINK, COTHEUHAS
Oarapesi, CBETOJIMO]L

Perenne 3aqa4d 1mo remMe «JIEMEHTHI KBAHTOBOU OIITHKH

Mogenb atoma TomcoHa. OnBITHI Peaep(bopna 110 paCCCAHUIO O-HaCTHUII. HJIaHeTapHaH MOACJIb aTOMa

[Tocrynatsel bopa

N3nydenue u nornomieHue GoToOHOB MU NEpexoe aToMa ¢ 0JTHOTO YPOBHSI SHEPIUU Ha Jpyroil. Bubl
CIEKTPOB

Bonnosble cBoiicTBa yactuil. Bonnsl ne bpoitnsa. KopryckynsgpHo-BonHOBOM fyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4YCHHE

OTtkpeiTHe paguoakTuBHOCTH. OnBITH Pe3epdopaa mo onpesenennio coctaBa paguoakTUBHOTO
U3JIyYeHUs

CsoticTBa anb(a-, 6era-, raMmma-u3nydeHus. BiusHue pagnoakTHBHOCTH HA XKUBbIE OpraHU3MBI

OTtkpeiTHE IPOTOHA U HeTpoHa. M3oTombl. Anb(ha-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmal.
'amMmma-n3nydenue

DOHeprust cBSI3M HyKJIOHOB B sijipe. SnepHble peakuuu. SAnepHsiil peaktop. IIpo0iaeMbl, nepcnekTHBHI,
HKOJIOTMYECKUE aCIEeKThI SIIEPHON SHEPIeTUKU

OneMeHTapHble YacTHIbI. OTKPBITHE MO3UTPOHA. MeTo bl HAOMIOIEHUS U PETHCTPALIUU 3JIEMEHTapHBIX
yactull. Kpyrisiii cton «@yHaamMeHTalbHble B3auMoIeHcTBUS. ENMHCTBO pu3nuecKoi KapTHHBI MUPA»

SJIEMEHTBI ACTPOHOMMUU U ACTPOPUIUKHNU(7)

Bup 3B€31H0T0 HeOa. CO3B63):[I/I}I, SPKUC 3Bé3,£[BI, IJIAHCTHI, X BUIUMOC JIBUKCHUC. ConHeyHas cUCTeMa

Connue. ConneyHas akTUBHOCTb. MicTounuk sHeprun CosHIla 1 3BE3/1(C UCIIOIb30BAaHUEM
obopynoBanus Touka Pocrta)

3BE3/1bI, IX OCHOBHBIC XapaKTEPUCTUKH. 3BE3/IBI TJIABHOM MOCIIEI0BATEILHOCTH. BHyTpeHHEe CTpoeHne
3BE31. CoBpeMEHHBIE MTPE/ICTABICHHSI O TIPOUCXOXKIEHUH U dBoroIH ComHIa u 3BE3(C
MCIIOIh30BaHueM o0opyaoBanus Touka Pocra)
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Muneunsiii [TyTe — nama ["anaktuka. [lomoxxenne n nemwkenne Connna B ['amaktuke. ["amaktuku. (¢
UCToIb30BaHueM obopynoBanus Touka Pocta)UépHble IbIPHI B siIpax ralakKTHK

Bcenennas. Paz6eranue ragaktuk. Teopust bonbiioro B3peiBa. PennkToBoe n3inyuenrne. MerarajiakTuka

Hepemennsie npo6sieMbl aCTPOHOMHH

KonTtposnpHast pabota «D51eMEeHThI aCTPOHOMHH U aCTPODUZUKH»

OBOBLIAIOIIEE TIOBTOPEHUE(7)

O06o6marmuii ypok. Poibs pu3nku u aCTpOHOMUN B YKOHOMUYECKOM, TEXHOJIOTHUECKOM, COITUATLHOMN U
9THYECKOH cdepax AeaTeIbHOCTH YeTI0BeKa

Ob6o6maromuii ypok. Posib 1 MecTo pHU3HKHM M aCTPOHOMUHU B COBPEMEHHOW HAYYHOM KapTHHE MHUpa

O6o6maromuii ypok. Ponb ¢pusnyeckoii Teopun B GOpMUPOBAHUN IPEICTABICHUN 0 PU3NUECKON
KapTHUHE MHpa

O6o06maromuii ypok. Mecto (pu3ndeckoil KapTHHBI MUPa B O0IIEM PSITy COBPEMEHHBIX €CTeCTBEHHO-
HAaYYHbIX IPEJCTABICHUN O IPUPOIE

PesepBHbIil ypok. MarautHoe mosie. DJIeKTpOMarHuTHasE MHIYKIUS

PesepBHblil ypok. Ontuka. OCHOBBI CIEIMATLHOM TEOPUU OTHOCUTEIBHOCTH

68 Pesepnbriii ypok. KBantoBasi ¢usnka. DJIeMEHThI aCTPOHOMHH U aCTPOPUZUKH

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. ®usuka, 10 kiace/ [Mepoimkun A.B., OGmiecTBO ¢ OrpaHUuYE€HHON OTBETCTBEHHOCTHIO «M31aTenbeTBO «IK3aMEeH»

2. ®usuka, 11 xnace/ Ieppimkud A.B., OGmiecTBo ¢ orpaHMueHHON 0TBETCTBEHHOCThIO «IPODAY; AkunonepHoe obuiectso «M3narenscTBo
«ITpocsenienne»

METOJANYECKHE MATEPHUAJIbI VIS YUUTEJISA

1.Pabouas nporpamma. ®usuka. 10 u 11 kiacc: yuebHo-meroandeckoro nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: [Ipoda,2013. —
398,(2)

2. IlporpamMMel oOcHOBHOTO 0011ero oopazoBanus. @usuka. 10-11 kmaccs (aBropel:A.B.Ilepeikun, H.B. ®unonosuy, E.M. I'yTHuUK).

. Pabouas nporpamma no ¢usuke. 10xmacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBHY C BEIOPAHHBIM yU€OHUKOM:

. [epoimkun A.B. ®usnka. 10 u 11knacc. Yuebnuk a1 o6meodpazoBaTenbHbIX yupexaenuit . M.:[poda. 2011

. Jlykamuk B.M. COopHuk Bonpocos u 3a1a4 1o ¢usuke. 10-11 k. — M.: IIpocsemienue, 2010. —192c.

. Kupuk JI.A. ®usnka — 10 PazHoypoBHEBbIE CaMOCTOSTENIbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

. AcraxoBa T.B. ®usuka. 11 xnacc. JJaboparopasie pabotel. Kontponsusie 3aganus. —Capatos:JIumeii, 2014.

. «KonTponeHo-u3mepurensubie Matepuansl. @usuka. 11kmacc/Coct. H.M. 3opun. — 2-e uzn.,nepepad. — M.:BAKO, 2013

031N DN bW
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. BuneoomnsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2. Enunas kosuekius udpoBbIX 00pa3oBaTesibHbIX pecypcoB. — Pesxkxum noctyna: http://school- collection.edu.ru

3. lHaTepecHble MaTepuasbl K ypokaM (PU3UKHU 0 TEMaM; TECThI 110 TeMaM; HarjsiHbIe mocoOust K ypokaM. — Pesxxum noctyna: http://class-
fizika.narod.ru

4. Hudpossie oOpazoBaTenbHble pecypcbl. — Pexum noctyna: http://www.openclass.ru
5. DnexTpoHHbIe yueOHUKH 1o (usuke. — Pexum poctyna: http://www.fizika.ru

6.lucranunonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpeiThiil Ki1ace. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

7. Enunas komuteknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcos. http://schoolcollection.edu.ru/catalog/
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