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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOXKEHUH M TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusi y4eOHOro
npenmera «®Du3uka» B oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  ®Denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. IIporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAK)KE YUYHTHIBAET HEOOXOAMMOCTb pEaH3allMd MEXIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHBIMHU Yy4eOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HA YPOBHE CPEIHEro 00Iero odpa3oBaHus, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UJIAHUPYEMbIE PE3YNbTAaThl OCBOECHUS Kypca pU3MKHU Ha 0a30BOM YpOBHE, B TOM UHCIIE

IpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIAJ] B CUCTEMY 3HaHHI 00 OKpYXarolleM MUpE.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBICHU, N3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
npUMEeHEeHHe (U3NYECKUX 3HAHUW ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, MOJIYYeHHS HOBBIX
MaTepHaJIoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METOJI TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fiesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHall Kypca GU3NKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT MUClojb30BaHUE T'yMaHUTapHOTO
noTeHuuana (U3NUecKoil HayKu, OCMBICIIEHUE CBSA3HM Pa3BUTUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU poOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI Mpo0JIeM pallioOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpeaHEero ooiero odpazoBaHUs
SBISIOTCS  (u3nMUeckue Teopuu ((hopMHUpOBaHHE MPEICTABICHUNH O CTPYKType MOCTPOCHHUS
¢buznyeckoil Teopuu, poilu (PyHIAMEHTAIbHBIX 3aKOHOB W IPUHLHUIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHMu3aIi IKCIEPUMEHTAIbHON JesTeNIbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlaeneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YacTHHKaMH 00pa30oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIICHUs Kabuneta ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (M3UYECKUX BEIMYMH M TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbmoe BHUMaHuE yIenseTcsl peleHUI0 pacu€THBRIX U KadyecTBEHHBIX 3a1ad. Ilpu aTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh H3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOr0 paszeina
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >XKU3HH, TpeOyromue BbiOOpa (pU3MUecKoil MOIenH A CUTYallMH MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs TOMKEH M3y4aThCsl B YCJIOBHSIX MPEAMETHOTO KaOuHeTa (DU3MKU WIH B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTa0opaTOpHOE 00OPYAOBAHKE I BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHMX TPAKTHYECKUX pPadOT U JIEMOHCTPALMOHHOE
o0opyoBaHue.
JleMoHCcTpanmoHHOEe 000pyAoBaHHe (HOPMHPYETCS B COOTBETCTBHU C IMPUHITUTIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHEeYMBAET MOCTAHOBKY MEPEUYHCIECHHBIX B MpOrpamMMme Mo
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil Al HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOro OOOpYyIOBaHUS JOJDKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX U IM(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHHE HHTEpEca U CTPEMJICHHS OO0y4aromMXcsi K HAayyHOMY M3yUEHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE IMPEJCTABICHUH O HAy4YHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTa U3y4yeHHUs] OCHOB CTPOCHHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (dopMupoBaHHE YMEHUI OOBSCHATH SBICHHS C UCIIOIBb30BaHNEM (DU3MUYECKHIX 3HAHWHA U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (U3UKHU JUJIsl PA3BUTHUS JPYIHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JloctmxeHne 3TUX Iiesield oOecriedrBaeTCsl pelleHHeM CIEAYIoIUX 3a7ad B IMpoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MPUMEHITh TEOPETUYECKHE 3HAHUA I OODBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCETHEBHOM KU3HH,

® OCBOCHHE CIOCOOOB pELIECHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/aHue (U3NUecKon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPEAY;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTH YMEHUH MPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemsiii B mporpamMme 1o (pu3mke nepedeHsp Jab0paTOPHBIX U MPAKTUIECKUX paboT
ABIISIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JeliaeT BBIOOp MIpOBeIeHHs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUS
Ouzuka — Hayka o npupoje. HayuHble MeToAbl MO3HAHUS OKpYy»Karolero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI U TeOpuH. [ paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu
AHaznoroble ¥ IU(PPOBBIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC TaTIUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro aBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopAuHaT. ClioKeHHE NMepeMEIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIIBHON TOUKU OT BPEMEHH.

CBoOonHoe majeHune. Y cKkopeHue cBOOOAHOTO MaIeHHUS.

KpuBonuneriHoe nBuxeHue. JIBH>KeHME MATEPUAIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JMHEWHas cKopocTh. llepuon u
gactoTa oOpamieHus. [leHTpocTpeMHUTEeTIbHOE YCKOPEHUE.

TexHuueckue yCTpoWCTBA M MPAKTHUECKOE IPUMEHEHHUE: CIUJIOMETpP, IBUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIavn.

Llemoncmpayuu

Mojenb cucTeMBbI OTCUETA, MILTIOCTPAlM KHHEMATUYECKUX XapaKTEPUCTUK JABUKECHHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nrkeHus Tena, OpoieHHOro Mo YIIoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LEIIBIO ONIPEIEIECHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOUIEHWS ~ MEXAY  NOYTSAMH, MOPOWICHHBIMUM  TEIOM  3a
MIOCJIEOBATEIbHBIE PABHBIE NPOMEXYTKA BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [lepBoiit 3akoH HeroToHa. IHEpLnansHble CUCTEMBI
OTCU€Ta.

Macca Ttema. Cwmma. Ilpunmun cynepno3unmu cuid. Btopoit 3akon HerooTona st
MaTepUaIbHOM TOUKH. TpeTuit 3akoH HproTOHa 711 MarepralibHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUS U cuia TpeHus nokos. Koo duuuent tpenus. Cuna conpoTHBIECHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOAIIUITHUKU, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Ae(OopMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM MObEME U NaJACHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3SHUKAIONIMX B MPYXKHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTepHAIBHBIX TOUYEK. MMIylibe CHIIBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHHHM KHHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexos mOTEHIIMATBHON YHEPTHH B KHHETUUYECKYIO  OOpaTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MIpUMEPE PACTSHKEHUS PE3HHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOJ'ICKy.TIHpHO-KHHGTH'—IGCKOﬁ TEOPHHU 1 UX OIIBITHOC 000CHOBaHHE.
BpoynoBckoe gaBmwxkenue. [Juddysus. Xapakrep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEM M TBEPABIX Tel W OOBSICHEHHE CBOMCTB



BElleCTBA Ha OCHOBE 3THUX Mozenedl. Macca u pasmepbl Moisiekyid. KomnuecTBo BelecTsa.
[TocrossnHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHed KHHETUYEeCKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHue U30MPOIIECCOB: U30TEPMA,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/aA.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOTO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
criocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJeanbHOro raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y IeTIbHas
TEIJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI P TEILIONEpeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K M3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

Tennoble MamuHbl. [IpuHIUIb! KefcTBUS TeMIOBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mammubl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIEeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIrUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3/yXa, HarpeBaHue >Qupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUACOJEMOHCTpALINs).

M3MeHeHne BHYTpEHHEH sHepruu (TeMreparypsl) Teja Mpu Terionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue wu  kumneHue. AOCOTIOTHasT U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3ayXa. HackleHHbIH nmap. Y ienbHas TemioTa napooopa3oBaHHUsL.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne M Kpuctauvzauus. Y IelbHas
TeruioTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMU IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3MepeHne 0THOCUTENBHOM BIaKHOCTH BO3IyXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsn. J[Ba Buga dSIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHblil  snexTpuuyeckuil  3apsn.
Onektpuueckoe mnojae. Hampsx€éHHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsH>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocrarmyeckoro mods. Ilorenuman. Pa3HOCTh MOTEHIUANOB.
[IpoBOIHUKY U AUDJIEKTPUKH B JIEKTPOCTATUYECKOM Touie. JluanekTpuieckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DJeKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OJHEPIus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpoCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KOHIAECHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DJNeKTpOocTaTUYECKas 3alllMTa.

JMdNEeKTPUKU B SJIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IJIACTHH,
pacCTOSTHUS MEXKIY HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuna toka. [IocTOsSHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DIIeKTpUUIECKOe COTIPOTHBIICHHE. VY nensHOE COTPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCTD 3IEKTPUIECKOTO TOKA.

DNEKTPOABMKYILAsA CHJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOUYHHMKA TOKA. 3akoH Oma Jist
MOJTHOM (3aMKHYTOM) 2JIeKTpraeckoit mernu. KopoTkoe 3aMbIkaHme.



DneKTpOHHask NPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBax 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKHI TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npubOpBl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH MO, TEPMHUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHUSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUJIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajJbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

ORHOCTOPOHHSISI IPOBOIUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOr0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHA B 10 Kjacce OCYIIECTBISETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medsicnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, rumores3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHUH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHME B )KMBOU Ipupone, 1ud¢ys3us, ocMoC, TEMI000MEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue IBIKEHUI C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpaHEHUs HMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuThl. B3anMojelCTBHE IOCTOSIHHBIX MAarHuTOB. MarHutHoe IIoJe.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX o€, JIMHUKM MarHUTHOU
uHaykuu. Kaptuna amHui MarHUTHOM MHIYKLIUU TOJISl TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM MHIYKIIMM MarHUTHOIO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBrue MPOBOJHUKOB ¢ TOKOM.

Cuita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABMKYIIAS CUJIA UHIAYKIIUU. 3aKOH JIEKTpOMarHuTHo unaykuuu dapayes.

BuxpeBoe siekTpuueckoe Mose. DNeKTPOJBMXKYIIAass Cuila WHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO TOJIs1 KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1E€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJISE KATYIIKHA C TOKOM.

WccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznes S. KosieOanus 1 BOJITHbBI
Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONCOAHUA
Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
kosnebanus. Ilepumon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHME TapMOHMUYECKUX Kojebanuid. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYEeCKUMH U DJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUsS SHEPTUU B UICATHHOM KOJeOaTenbHOM
KOHTYpE.

[IpencraBieHne O 3aTyXaroMKMX KoJeOAHUSX. BBIHYXICHHbIE MEXaHUUYECKUE KOJeOaHUs.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MIEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOILEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTPEOJICHUE SICKTPUUSCKON SHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosnb3oBaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: DSJIEKTPUUYECKHM 3BOHOK,
reHepaTop NePeMEHHOr0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (PYKUHHBIN UM MaTeMaTHU4eCKUI
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIeOaHUI.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANPSDKEHUs] OT BPEMEHM) IS
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc mpu mocnegoBaTeNIbHOM COSIUHEHUU PE3UCTOPa, KATYIIKH WHIAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TUHAU 3IEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

WccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT IJTUHBI HUTH U
Macchl rpysa.

HccnenoBanne mepeMEHHOTO TOKa B IIEMH W3 TOCJIENOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHudeckue BOJIHBI, yclIoBUsA pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHst
u JrHa BoOJHBL. [lomepeunbie W TpojosibHbIE BOMHBL. WHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMarHUTHbIE BOJHBL. YCJIOBHS M3IY4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHe, MpeloMIIeHue, Moisipusanus, Aaudpaknus, wuatepdepenius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TelIeBUACHUS. Pagronokanus.

DIIeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHU4YeCKHue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
VIBTPa3BYKOBash IMarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEIIEBHU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHHE TOMIEPEUHBIX U MPOIOJIBHBIX BOJH.

Konebmromieecst Te10 Kak KICTOYHUK 3BYKa.

Habnronenne oTpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJTH.

Habmoienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUIUTYIOW M 4YacTOTOMN
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOJIHOM cpee.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaje.

[Ipemomnienne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroia MOJIHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue M paccewBaromue JHUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKas cuiia TOHKON NIHH3bL. [locTpoeHrne n3o0paxeHuii B COOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [dudpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TTaJICHUH MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: OYKH, Jyma, QoToarrapar,
MPOSKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, AU(PaKIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHE, OTpakeHUWE U MpeloMieHue cBeTta. Onruuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanue CBONCTB N300pakeHUI B TUH3aX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnu cera.

Hab6monenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanre CBONCTB N300pakeHU B JTHMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['paHuibl TPUMEHUMOCTH KJIaCCHUUECKOW MeXaHuku. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUI
OTHOCHUTEJILHOCTH DUHINITEHA.
OTHOCUTENHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b MacChI C PHEPTUEH U UMITYJIECOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEpruM PoTOHA C €ro YaCTOTOH. DHEPTUs U UMITYJIbC
doroHa.
OtkpeiTue u wucciaenaoBanne Goroaddekra. Omnbitet A. I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpOIICTBA M MHpaKTHUECKOE NpUMEHeHHe: (poToanaemeHt, (OTOAATUHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -yactuu. Ilnanerapnas
mogenb atoMa. Iloctymnarel bopa. U3nyuenne n mornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJIHOTO YpOBHS »HEpruu Ha Jpyroil. Buabl cnextpoB. CHekTp ypOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIn3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTEP.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habmronenne nuHelyaThIX ClIEKTPOB U3ITYYEHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTb CTPOEHHUsI  sjpa. OTtkpbITHE
paaroakTuBHOCTH. OTbITE Pezepdopaa nmo onpeneneHno cocTapa pagloakKTUBHOTO U3ITyYEHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3IydeHus. BrusHue paguoakTHBHOCTH HA KUBbIE OpPTraHU3MBI.
OtkpeiTue TpoTOHa W HeitpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIEp.
Anepusiii peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M MEepCHEKTHUBHI  SACPHOM
DHEPrETUKU. DKOJIOTUUECKUE ACTIEKTBhI AAEPHON SHEPTEeTHKH.
OneMeHTapHble yacTulbl. OTKPBITHE ITO3UTPOHA.
MeTto/1bl HAOMIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.
TexHnuecknue ycTpolcTBa M IPAKTHUECKOE NMPUMEHEHHUE: JT03UMETp, kKamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CUYéTunK MOHM3UPYIOIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbel pa3Butus acTpoHoMuu. llpuxiiaqHoe UM MHPOBO33pPEHUECKOE 3HAUYEHUE
aACTPOHOMHHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneunass axTuBHOCTh. Mcrtounuk sHeprunm ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMma «CIEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IoCIeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHBIE IIPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLnu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonbiioro B3psiBa. PennkroBoe u3imyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHUs MTOJI0KEHHs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3Ms
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
THYECKOH cdepax MesTeNTbHOCTH 4YeNoBEeKa, pOoJib M MeCTO (M3MKH W acTPOHOMHHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C YYETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HaydHbIM (akt, rumores3a, (usnyeckas BeIUMUMHA, 3aKOH, TeOopus, HaOIIO/EHHE,
HKCIEPUMEHT, MOJIEIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIO’KEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoze, KojeOaTenbHbIE IBMKEHUS B
KUBOW NpUPOJE, ONTHUYECKHE SBJICHHUS B KMBOM mIpupoje, AeMcTBHE pauallid Ha >KHUBbIE
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUN 3JEKTpOIEpead, TeHEpaTop MEPEMEHHOr0 TOKA, 3JIEKTPOABUTATENb,
UHAYKIMOHHAsT TeYb, pajap, paJuoNpHEMHUK, TeNeBHU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpeamera «®dusmuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTIDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIECTBa,
paclIMpeHre KU3HEHHOTO OIbITa U ONbITA JAEITEILHOCTU B IPOLIECCE Peau3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3ULUU  O0YyYaroIlerocss Kak aKTUBHOLO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAHUCTHUECKMX M JEMOKPAaTUYECKUX
IIEHHOCTEM;

TFOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIpakJaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJbHBIMM HHCTUTYTaMM B COOTBETCTBUU C HX
GYHKIMSAMHI 1 Ha3HAYCHUEM;

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHX
yUu€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B IEATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasl 3CTETUKY Hay4YHOTO TBOPYECTBA, NPUCYLIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IuuHbiM chepam NpodecCHOHATBbHOM JEeATENIbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyaymieit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IUJIJAHUPOBAHUE W OCYIIECTBJICHUE NIEWCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1eJIed yCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA,

paclIupeHHe OIbITa JIEeATENbHOCTH HKOJIOTMYECKON HamnpaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA (HU3UUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh MApAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX,

pa3palaThIBaTh IUIAH pelIeHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pabOTy B YCIOBUAX PEATbHOT0, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU U MeToAamu (pu3mdeckoi
HAYKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 001acTu
(Gu3HKH, CTTOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUs 3a]1a4
buznYeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUAAMH JCSATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpPIpETaIlvu,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOJUTh apryMEHTHI JUIsl JO0Ka3aTeIbCTBa CBOUX YTBEPXKICHUH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 337aud B OOpa30BaTEIBHOM JEATEIHHOCTH, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETbh NEPEHOCUTH 3HaHUS M0 (PU3HMKE B MPAKTHUUECKYIO 00IaCTh KU3HEACITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIBbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJydeHUs WHMOpMAIMK (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEpIpETauio HHOOPMAIIUU PA3TUIHBIX BUAOB U (POPM MIPEICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33a4 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



CO3MaBaTh TEKCTHl (UINYECKOTO COACPKAHHUS B pasNUYHbIX (opmarax ¢ yd€Tom
Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpEaACTaBJICHUA U BU3yaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHON AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IIMKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBHyaIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PAaclpeAciATh pOJU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEICHHE B pPAa3IUYHBIX CHUTyalusX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a]ad, TUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKo paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacHIApsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSIBJICHUIO DPYIAUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTH KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;
BJIa/IeTh HaBBIKAMH MMO3HABATENBHON pe(hIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBHIA
U MBICJIUTEILHBIX TIPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTHX MIPH aHATHU3E PE3yIbTaTOB ACITEIbHOCTH;
MPUHUMATH CeOsI, TOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B nporiecce qocTukeHMs TMYHOCTHBIX PE3yJIbTATOB OCBOCHHSI IPOTPAMMBI IO PU3UKE IS
YPOBHSI CpeHETo 0O0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHME K JOCTIDKEHHIO IENU U yCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCX0as N3 CBOUX BO3MO)KH0CTCI\/JI;

AMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYIICCTBJICHUN O6H.I€HI/I$I, COCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHULIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Kiacce npeaMeTHbIE pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAayyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOIHH, B IPAKTHYECKOH
JNeITEeIILHOCTH JIFOICH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPIOE TENO, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUECYHBIN DJIEKTPUUECKUM 3aps] IPU PELICHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIKCHUE 110 OKPYXXHOCTH, WHEpLHUs, B3aumMmojeicTeue ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeH M TBEPIBIX Tell, U3MEHEeHHe 0o0bEMa Tea MpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECHE, NCIIApEHUE, KOHIEHCAUs, JIaBJIeHHEe, KpUCTAIIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, MOBBILICHHE JABJICHMs ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MYECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NOTEHLUAlbHAs D3HEPIus, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaThb (PU3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nyeckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaJpaTHYHas CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEMIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYeHMs M EIMHHUIBI, HAXOAUThb (OPMYIbI, CBSA3BIBAIOLIME AAHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YUYECHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, PA3HOCTh IOTEHLMANOB; IPU OINUCAHUU IPaBUIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIUYMH, WX OOO3HAUEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;



aHaM3UpPOBaTh (PpU3MUYECKHE MPOIECChl U SIBICHUS, UCHONb3yd (PU3MYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonst HeloTOHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEIHENH KHHETUYECKONW 3HEPIHMM TEIUIOBOTIO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKOoe BBIPAKEHHUE U YCIIOBUS (IpaHMILIbI, 007aCcTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHHUIO (DPU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX M KOCBEHHBIX H3MEpPEHUH, @pu 3TOM  (HOpPMYIHPOBAThH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCHOJb30BATH HM3BECTHBIE METOIbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHUJE TaOiMIl U rpadUKOB, J1elaTh BBIBOBI
10 pe3yJibTaTaM UCCIIE0BaHUS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1aOOPaTOPHOro 000pYyA0BaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4Ml BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIBI, HEOOXOAMMBIE Ui €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKOi BEIMYHHBI,

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaUWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHU ¢ ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3NUYECKHE SBICHMUS;

UCIONb30BaTh NPU pPELIEHHMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPeJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMylo HHPOPMALIUIO;

PUBOJUTH NMPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HaYKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MTPHU OOpAILEHUH C TPHOOpaMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
TpyNIbl, palMOHAIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJI0rO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh y OOYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUUYECKOH
JeSITebHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTHUHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJAENe: TOoYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelieHrnn GU3NYECKUX 3a/1ay;



pacrio3HaBaTh (uU3MYECKHUE SBJIEHUS (IIPOIecChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
JNEKTPOAVMHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECcKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJECHCTBHUE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIUS, JACWCTBHE MAarHUTHOTO IOJIE Ha MPOBOJHMK C TOKOM U JIBIXKYIIUHCA 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS  CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBI: JIIEKTPHUUECKUM 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO MOJeH, MepuoJ U 4acTtoTa KojeOaHuUl B
K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas CuUila JMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAYECHUS W CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIynbCc (OTOHA, TEPHOJ IMOJIypaclaja, SHEPTus CBSI3M AaTOMHBIX sIEp, HpPU OMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YeMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C IPYTHMHU
BEJIMUYMHAMU, BRIYUCIATH 3HaUYeHUE (PU3NYECKON BETUUHUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3ySd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U  MapalljIeIbHOTO  COETUHEHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIHUH, 3aKOH
OPSIMOJIMHEHHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHEe OMNHmITeHHa I (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YHcla, MOCTyaaTsl bopa, 3aKOH pajnoaKkTUBHOIO pacnajaa, MpH 3TOM pa3inyaTrh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpeNieNIATh HaNpaBieHUE BEKTOpa MHIAYKIMHW MAarHUTHOTO TOJsS NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U ONKCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JTIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (QOpMYyJIHpOBaTh
npoOnemMy/3ajady W TUINOTE3y Y4eOHOro OSKCIEepUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISATh MpSMbIE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
HCCJIEJIOBAHMUS,

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJda MpH TMPOBEICHUM HUCCIENIOBaHMA B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pemiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PHU3MUECKOW MOJENbIO, HCIONb3YS
(u3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH ITOJIyYCHHOI'O 3HAUeHUs! (PU3UUECKON BETHUUHBI;

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IPEICTaBICHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH MPUHIHUIIBI ISHCTBHUS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3InvaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(PHU3HKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTOJIb30BAaTh TEOPETHUYECKHE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IIaHNPOBaTh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXI0r0 M3 yYaCTHUKOB I'PYIIIbI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATENBHBIE
padoThI padoThbI pecypesI
Pa3znen 1. DU3UKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOr'O MO3HAHUS 2 bubmoreka LOK
' https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kuremarnka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2:2 Jlunawmica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoteka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBEI TEPMOMHAMHUKH 10 . https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pa3znen 4. JIEKTPO/IMHAMUKA
4.1 DneKTpocTaTHKa 10 1 bubnnoreka [JOK



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

42 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B 12 bubmuorexa [JOK
' Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nose. DJeKTpOMarHuTHas 11 1 3 bubmumoreka [IOK
' WH YKLV https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DIeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
4.2 CrpocHue atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmorexa [IOK

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

Uroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ﬁggi?;;ﬁi%asigﬁﬂ f41c97¢
Wroro no pazueny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

01 Obobuaroniee nopToperiie 4 ﬁggg:lld/(r);?e?sg.)rﬁﬂf4lc970
Hroro no pasneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KonuyecTBo yacos Jara DJlIeKTpoHHbIe U pPOBbIE
u/n Tema ypoka Beero Konrpoabnbie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
®uznka — Hayka o IpUpoJIe. Bubmorexa [IOK

. HayHHble MCTOAEI TIO3HAHNS . 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY’KaKoILIEro MUpa
Ponb 1 mecTo dhusuku B

2 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
HAYYHOU KapTHHBI MHUpa, B 07.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATEeIbHOCTH JIIOIeH
MexaHnndeckoe JBHKEHUE.

3 OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nsmwkenus. [lepemenienue, 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE npsIMONIMHENHOE 1 bubnnorexa [HOK
JBIKCHUE 14.09.2023 @ https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bubnuoreka [IOK
JBHKECHHE 18.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 bubnuoteka [JOK
CcBOOOIHOTO MMaJCHUS 21.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE ABUXKEHUE. Buborexa [IOK

! JIBIOKCHHE MATCPHATLHOH TOHKH 110 . 25.09.2023  https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
[IpuHUKIT OTHOCUTENBHOCTH Bubnorexa [IOK

8 Tammnes. HHeprI AIDHDIE CHCTEMbL . 28.09.2023  https://m.edsoo.ru/ff0c3be8
orcuyeta. [lepBbiit 3akoH HproToHa
Macca tena. Cuna. [Ipuniun Bubnmorexa [TOK

o CyneprosHii ciit. Brop o1 3arom ! 02.10.2023  https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuanbHOM TOYKH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperuii 3akon Herotona st

bu6mmoreka [IOK

10 MaTepHAIbHBIX TOUCK 05.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsiroTeHus. Cuna Buborexa [IOK

1 Tskectit. Heppas kocmireckas 09.10.2023  https://m.eds00.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena 12.10.2023  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumment

13 TpeHust. Cuiia CONpOTUBIIEHUS IPU bubmumoreka [IOK
JIBUKCHUU TEJIA B AKUIKOCTH WU 16.10.2023 = https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOe U BpaliaTelbHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO bu6mmoreka [IOK
tema. MomeHT cubl. [lnedo cuiibl. 19.10.2023  https://m.edsoo.ru/ffOc41a6
YcaoBust paBHOBECHUS TBEPIOTO Tela
NMnynbsc MmaTepuabHOM TOYKH,

15 CUCTEMBbI MaTePUATILHBIX TOYCK. bubmuorexa [JOK
Wmmynbe cuiibl. 3aKOH COXpaHEHHSI 23.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyNbCa. PeakTHBHOE TBUKEHHE
PaGota u MOIITHOCTH CHUITBL.

16 Kunernueckas sneprus bubnnoreka [JOK
MarepuanbHOl Touku. Teopema 00 26.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[TorenimanpHas 3HEPTHS.

[ToTenuuanpHas SHEPrus YNpyro Buborexa [IOK

17 AACH.OPMHPOBAHHO NPYKUHBL. 09.11.2023  https://m.edsoo.ru/ff0c461a
[ToTenumansHas SHEprUst TeNa
BOJIM3H MMOBEPXHOCTH 3eMITH
IloTenumnansHbIC U
HEMOTeHIUaIbHbIe CHIIbI. CBSI3b Bubnmorexa [TOK

18 PabOThI HEMOTCHLUAILHBIX CHIL C 13.11.2023  https://m.edsoo.ru/ff0c478c

M3MEHEHHEM MeXaHHUYEeCKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

COXpaHCHUA MEXaHUYEeCKOMH OHEpPIrun

19

JlaGopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MECHEHUEM MEXaHUYECKOM
SHEPTHUU Tella Ha IPUMEpe
PacTsHKCHHS PE3HHOBOTO KT'yTa

16.11.2023

20

KouTponbnas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpAHEHUs B MEXAHUKE

20.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. BpoyHOBCKOE ABUKEHUE.

Huddy3us

XapakTtep ABUKEHUSA U
B3aUMO/ICHCTBHSI YaCTHUI] BELLIECTBA.
Mopenu cTpoeHus ra3os,
KHUJIKOCTEH U TBEPIBIX TEI

23.11.2023

27.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. Konuuectso
BemlectBa. [locTositHHas ABoraapo

30.11.2023

24

TeruoBoe paBHOBeCHE.
Temneparypa u e€ uzmepeHue.
[IIxamna remneparyp Llenbcus

04.12.2023

25

26

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcoiroTHast TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

07.12.2023

11.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

28

3akoH /lampToHa. ["a30BbIC 3aKOHBI

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH

14.12.2023

18.12.2023



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MEXy TapaMeTPaMH COCTOSHHS
pa3peKEHHOTO ra3a»

H?)OHPOI_ICCCH B HACAJIbHOM ra3c€ u

bubmuoreka [JOK

29 uX rpauueckoe MpeaCTaBICHHE 21.12.2023  https://m.edsoo.ru/ff0c570e
BHyTpeHHsist sHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U

30 CITIOCOOBI €€ M3MECHCHUS. bu6mmoreka [IOK
KosmmuecTBo TemioTsl ¥ padoTa. 25.12.2023  https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs sHEprUs
OJTHOATOMHOTO HJICATHHOTO Ta3a

31 Bupl Temonepenaun Bronmozexa LIOK

28.12.2023  https://m.edsoo.ru/ff0c5c36
VY nenpHas TEI0EMKOCTh BEIIECTBA.

32 KonnyecTBo TemioTs! npu bubnnorexa [HOK
Teruronepenade. AnnadbaTHbIi 11.01.2024  https://m.edsoo.ru/ff0c5c36
mporece

33 [TepBolii 3aKOH TEPMOAMHAMUKHI U bubnnoreka [JOK
ero NpUMEHEHHE K U30IpoIieccam 15.01.2024  https://m.edsoo.ru/ffOc5efc

o | Mmoo oo Bumorea 101

' 18.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHA

35 [Tpunun nevicreus u KT/ bu6mmoreka [IOK
TETUIOBOW MAIllUHBI 22.01.2024  https://m.edsoo.ru/ff0c600a

36 [ukn Kapnao u ero KITJ 25 01.2024

37 DKOJIOru4ecKue mpooIeMbl
TEII09HEPTETUKU 29.01.2024

38 Sﬁ%i?l?}}/?;l;;af}{,p (1())1;(31/11&1 OCHOBBI bubmorexa LHOK

' 01.02.2024  https://m.edsoo.ru/ff0c6938
TEPMOTUTHAMIKI)

39 KonTponbhas pabora no teme bubnnorexa [JOK

«MonexkynsipHas ¢puzuka. OCHOBBI 05.02.2024  https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

TEPMOIAUHAMUKHN

[TapooGpa3oBanue U KOHIEHCAITHS.

bu6mmoreka [IOK

40 e —— 08.02.2024  https://m.eds00.ru/ff0c63b6
| e o Moo i BuGmorexa LIOK
nap Ayxa. B 12.02.2024  https://m.edsoo.ru/ff0c64ds
TBépnoe Teno. Kpucrammueckue u
g | e Ao Bumorea 110K
P - AL 15.02.2024  hitps://m.eds00.ru/ffOc65f0
kpuctajuibl. COBpeMEHHbBIC
MaTepuabl
13| Vaonsean oo s BuGmorexa LIOK
. . 19.02.2024  https://m.edso00.ru/ffoc6708
Cybmumarust
44 VpaBHeHME TeIoBOro dajsanca ubmiorexa [JOK
p 22.02.2024  https://m.edso0.ru/ff0c6820
g | e, e Bumorers 110K
) 26.02.2024  https://m.edsoo.ru/ffOc6bcc
3aps/ioB
o | Loomommn e Bumorera 110K
0J1ypoBOZL ' 0 29.02.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AJIEKTPUIECKOTO 3apsiaa
g | Doty S Butmores 110K
35;;; - Lote HICKTpHACC 04.03.2024  https://m.edsoo.ru/ffOc6ced
Hanpssk€HHOCTB DIIEKTPUYECKOro
48 nosis. [IpuHnmn cynepnosuuuu bubnuoreka [IOK
AIIEKTPUUYECKUX TOJICH. JInHuM 07.03.2024  https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
g | S e B 0K
) ’ 11.03.2024  https://m.edsoo.ru/ffOc6f00

IIOTCHIINAJIOB



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

HpOBOZ[HI/IKI/I N IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
,HI/IBJ'ICKTpI/I‘ICCKaH IIPOHUIIACMOCTD

14.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

52

53

DnekTpoéMkocTh. KoHniencatop

DNEeKTPOEMKOCTD IMIJIOCKOTO
KOHJIeHcaTopa. DHepTus
3apsKEHHOT0 KOHJIEHCaTopa

Jlaboparopuas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

18.03.2024

21.03.2024

01.04.2024

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMN NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIILHOTO
arrapara, CTpyiHHOro IpuHTepa.
DNeKTpocTaTUYECKas 3allluTa.
3a3emIieHue AIeKTPOpPUOOPOB

04.04.2024

55

56

57

58

DNEeKTPUYECKHUM TOK, YCIOBUSI €TO
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma 1ist
y4acTKa 1enu

[TocnemoBarenbpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COETMHEHNE
poBOAHUKOB. JIabopaTtopHas
pabota «3ydueHne CMEIIaHHOTO
COCMHEHUS PE3UCTOPOB)

Pa6ora u moutHOCTH
3NEKTPUUYECKOTO TOKA. 3aKOH
Jlxoyns-Jlenna

3akon Oma 15t TOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
Kopotkoe 3ambikanue.
JlaGopatopnas pabora «M3mepenue
OJIC ncToyHMKa TOKA B €T0

0.5

0.5

08.04.2024

11.04.2024

15.04.2024

18.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo0.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

BHYTPCHHET'O COITPOTHUBIICHUS

DneKTpOHHAs! IPOBOJAUMOCTD
TBEPJIBIX METAJIOB. 3aBUCUMOCTD

59 COTPOTHUBJICHUS METAJIJIOB OT 22.04.2024
Temneparypbl. CBepXIpoBOAUMOCTh

60 DNEKTPUUECKUN TOK B BaKyyMe.

CBOIACTBA JIEKTPOHHBIX ITYYKOB 25.04.2024
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 U IIPUMECHAas IPOBOJIUMOCTb. bubmumoreka [IOK
CBoiicTBa p—N-mepexoa. 29.04.2024  https://m.edsoo.ru/ff0c84ae
[TomymipoBOTHUKOBBIE TPHUOOPEI
DJNEeKTPUYECKUH TOK B paCTBOPAX H

62 pacrmiaBax 3JIeKTPOJIUTOB. bubnnoreka [JOK
DIEKTPOTUTHYCCKAS TUCCOIMAITUS. 02.05.2024  https://m.edsoo.ru/ff0c82ba
DnekTponu3
DNEeKTPpUYECKHU TOK B razax.

63 CamocCTOsITeIbHBIN U bubmuorexa [JOK
HECaMOCTOSTEIIbHBIN pa3psil. 06.05.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DneKkTpudeckue nNpudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE bubnnoreka [JOK
npuMeHeHue. [IpaBuia TeXHUKH 09.05.2024  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok bubnuoteka [JOK
«DNEKTPOIUHAMUKAY 13.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Inekrpocraruka. [locTossHHBIN bubnuoteka [JOK
ayIeKTpruecKkuii Tok. TokH B 16.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3MYHBIX Cpeaax»

. E:éfg;ﬁ;;ﬂgﬁzx. KoHnTtponbHas BuGmuorexa LJOK

20.05.2024  https://m.edsoo.ru/ff0c8c56

"OnexTpoauHamuka"



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepBHbIil ypok. O6o06mIaronmit bubmuorexa [JOK
ypok o Temam 10 kiacca 23.05.2024  https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68 4 4


https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonT I Hata 0o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | L ovyopyg pa3oBarteJ e
padoThI padoThI pecypcbl
[TocTosiHHBIE MATHUTHI ¥ UX

1 B3auMoOJIelcTBHE. MarHUTHOE IOJIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHTyKIIUH. https://m.edso0.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIUU
MaruauTtHoe 1nose NpoBOJHUKA C

2 ToKoM. OnbIT Dpcreaa. 1 bubnnorexa [HOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

TOpHAas Ta «1 HU
3 Jl\:IIzSI-(I)II/::H?)I;O ?Ioﬁiiz)mayml;{y:e ) 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBre MarHUTHOTO TOJIS HA
IpOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TIOJIS Ha

5 JBUKYITYIOCS 3apsKEHHYIO 1 bubnmnorexa [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DNeKTpOMarHUTHASE MHIYKIIHSL.

IToTOoK BEKTOpAa MarHUTHOU

6 unaykuuu. DJ1C naaykuun. 3akoH 1
AIEKTPOMArHUTHOW MHTYKITHH
®Dapanes

7 JlaGoparopHas paboTa 1 1 bubnuorexa [IOK

«Hccnenosanue sIBICHUS

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

SHGKTPOMaFHHTHOﬁ HHIYKIIUH

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKHA C TOKOM.
DJIEKTPOMArHUTHOE I0JIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

TexHuueckre ycTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
3JIEeMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

Ob6o6maromuii ypok «MarautHoe
nose. DIeKTPOMarHUTHAs
WHIYKIUSD)

KonTtponpsHas pabora o Teme
«MarHuTHoe 1oe.
3HCKTpOMaFHHTHa$I HHIAYKIHA»

CBo06oiHbIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpariieHre sHEprun

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KoinebaHui rpysa
Ha HUTH OT JUTMHBI HUTH U MacChI
rpy3a»

14

KonebarenbHblit KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJIEOAHHUs B MJI€AIbHOM
K0JIeOATETFHOM KOHTYpE. AHAJIOTHS
MEXy MEXaHUUECKUMH U

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMariuTHbIMHU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTHH B UJI€AIbHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBienue o 3aTyxaromux
KosieOaHusx. BeHyXIeHHBIE
MeXaHUYEeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMAarHuTHbIE KOJeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.

CuHycouJaJIbHbII IEpEMEHHBIN TOK.

MoITHOCT TEPEMEHHOTO TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE
3HaYeHHE CUJIbl TOKA U HAIPSDKEHHSI

bubmuorexa [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON IHEPTrUn

19

VYCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, F€HEPATOpa MEPEMEHHOTO
TOKa, TMHUH JIIEKTpoIepeaay

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPTHH.
KynbpTypa ucnonb3zoBanus
AIEKTPOIHEPTUU B MOBCEHEBHOM
JKU3HU

21

MexaHnueckne BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocThb pacnpocTpaHeHUs U
JMHA BoJIHBL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJTHBI

bubnmnoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicota Tona. TemOp 3Byka

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI, UX

23 cBoiicTBa u ckopocTts. [1lkana bubmorexa LHOK
: https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paIHOCBSI3U U
24 TesneBueHus. Pa3Butue cpeacts
cBs3u. Paguonoxarus
o5 KoHntpoinbnas padora «Konebanus u bubmuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoCTpaHEHUE
2% CBETa B OJIHOPOJIHOM Cpejie. bu6mmoreka [IOK
Toueunsblii ©ICTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
21 orpuenin caera. Mocrpocie BuGmorera LIOK
L https://m.edsoo.ru/ff0cd4e0
M300paXeHH B MJIOCKOM 3epKaje
[Ipenomnenue ceera. I[lonHoe
28 BHYTpPEHHEE OTpa’KEeHUE. bubnnoreka [JOK
[penenbHBIA Yro MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
TIOKa3aTess MPEJTIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
| L oomoeme motpaeu B 10K
‘ : https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
U300paXeHUH B TMH3aX»
Hucnepcus ceera. CiioXHBIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
paborta «HabmroneHnue aucnepcun
CBETa»
33 WNutepdepentius cBera. Judpakmus bubnuorexa [JOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cseta. [ludpaknuonnas pemeéTka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTL CBETOBBIX BOJIH.

bu6mmoreka [IOK

34 [Monsipuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckrie MpuOOPHI U YCTPOICTBA
35 1 yCIIOBUS UX O€30I1aCHOTO
IPUMCHCHUS
I'paHuUIIB TPUMEHUMOCTH
36 KJIaCCHYECKON MEXaHHUKH. bu6mmoreka [IOK
[MocTynatsl crieruanbHON TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEJILHOCTH
OTHOCUTENBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeIJICHHE BH6H_HOTeKa LOK
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIEHUE JITTHHBI
DHeprus U UMIYJbC
38 PEIATUBUCTCKOMN YacTullbl. CBS3b bu6mmoreka [IOK
MacChl C SHEPTUCH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
OHeprusi NoKos
KonTponbhas pabota «OnTuka.
39 OCHOBBI CHIETIHAILHOM TeOpHun BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIbHOCTH
40 ®oronsl. Popmyia [1nanka. bubnuoreka [IOK
DHeprus 1 uMIyisc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE
bu6nmoreka [JOK
4 %giizgﬁm Ombitot A T https://m.edsoo.ru/ffOcffc4
3akonsl Gpororddexra. YpaBHeHUE Bubnorexa [TOK
42 Ditnurreitna s goroopderra. https://m.eds00.ru/ff0d015
«Kpachnas rpanuna» potosddexra
Hasnenue cera. OnwiTh I1. H.
43 JlebeneBa. XUMHUYECKOE NEHCTBUE BH6H_HOTeKa LHOK
https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHnueckue ycTpoicTBa u



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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PaKTHYECKOE PUMEHEHHE:
¢doTorsieMeHT, POTOIaTUHK,
cojiHeuyHast barapest, CBETOIHO/

Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBaHTOBOM ONTHKI» https://m.edsoo.ru/ff0d0302
6 | Mo mom Towom O Bnsorea 10K
https://m.edsoo.ru/ff0d091a
yactuil. [ImanerapHast Moens aToma
bubmuoreka [JOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u noroiieHue GoToHOB

48 IIPU [1EPEXO0/I€ aTOMA C OJJTHOTO bubnnorexa [HOK
YPOBHS SHEPTUHU HA APYroit. Busipr https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BosHOBBIE cBOMCTBa YacTull. BosHbI

49 ne bpoia. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOH Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE H3TyICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnunoreka [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd?2
PalMOAKTUBHOTO U3ITyYCHHS
CsoiicTBa anbda-, 6era-, ramma-

51 u3lydeHus. BiausHue
PalMOaKTUBHOCTHU Ha KUBBIE
OpPTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

50 W3otonsl. Anbga-pacna. bubnuoreka [IOK
DJIEKTPOHHBIN U MO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oera-pacmajn. ["amma-uzinydeHnue
DHeprus CBS3U HYKJIOHOB B Anpe. Bubmorexa [OK

53 SAnepuble peakuun. SaepHbIi

peakTop. [Ipobnembl, IepCreKTUBHI,

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
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54

55

9KOJIOTHYECKUE aCIEeKTHI AIEPHOMN
SHEPreTUKHU

DneMeHTapHbIe YacTulibl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErUCTpaLiK 3JIEMEHTAPHBIX
yactull. Kpyrielid cton
«DyHIaMeHTaIbHbIE
B3auMoencTBUA. ENUHCTBO
($u3nIeCKOil KApTHHBI MUPaY

Bup 3sésnnoro neda. Co3se3nus,
SIPKHE 3BE3bI, TUIAHETHI, UX
BuauMoe asuxkenue. Conneunas
cHCcTEMA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

57

58

59

Comnuue. ConHeuHast akTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTITaBHOM
nocJieIoBaTeIbHOCTH. BHyTpeHHee
cTpoenue 3B€31. COBpEMEHHBIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBostonny CosHIA U 3BE3]1

Mnineunsiii [Iyte — Hama
I'anaktuka. I[lonoxenue u
nexenne CoiHia B [NamakTuke.
I'anmakTuku. YE€pHbIE OBIPHI B Apax
TaJIaKTUK

Bceenennas. Paz0Oeranue rajakTuk.
Teopus bosnpuioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60
61

Hepermennsie npobiaembl
aCTPOHOMUHU

KonTtponbHas pabota «71€MEHTHI



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matomuii ypok. Pons dhuzuku
¥ aCTPOHOMHUHU B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ITHYECKOH cepax NesTeTbHOCTH
yeJjioBeKa

63

64

O6o6matromuii ypok. Pons u mecto
(U3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4HOU KapTUHE
MUpa

O6o6maromuii ypok. Poib
buznyeckoit Teopuu B
(GhOpMUPOBAHUU TIPEICTABICHUIN O
buznuecKoil kKapTuHe MUpa

65

66

O6o6maromuit ypok. Mecrto
(U3HYECKON KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE
PesepBHBI ypok. MarHuTHOE 10JIE.
DNIEKTpOMarHuTHast UHIYKIUS

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCUTEIIBHOCTH

68

Pesepnsiit ypok. KBantoBas ¢usnka.
DneMEeHTbl aCTPOHOMUU U
acTpou3uKu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. mox pemakiueit
[TapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

I'.4 Mskumes ,M.A.IlerpoBa ®usnka 10 kiacc 6a30BbIii ypoBeHb 2-¢ m3ganue 2020r-393c.

I'.4l. Mskumes, b.b. byxosres, B.M. Uapyrun ®@usuka 11 kiacc. ba3oBsiii u yriyOieHHBIN
ypoBeHb. YueOHuk. Mocksa. [Ipocsemnienue. 2020
A.I1. PermkeBud. COoopHUK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 1.

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
®uszuka. KonTpons 3HaHui, yMeHui 1 HaBbIKOB yuaniuxcs 10-11 kimaccos. ba3oBblii u
npodubHbIA ypoBHH [1o Mskumey;lIpocBemenne 2008

C.M. Augpromeukut, A.C. CiiyxaeBckuil. ®usmka. «KOHCTpYKTOP» CaMOCTOSITENbHBIX U
KOHTpPOJIbHBIX padoT. 10 — 11 kiaccel

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
XKusas pusuka: ooydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku ¢usuku ¢ ucnosb3oBanueM Mutepuera. http://www.phizinter.chat.ru/
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