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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma o ¢uzuke 6a30BOro ypoBHSI Ha YPOBHE CpelHEro oOuiero oopazoBanus pa3padoraHa
Ha OCHOBE TOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON IPOrpPaMMBl,
npencrasiaeHHbix B @PI'OC COO, a takxke ¢ yuérom (enepanbHoil pabodelt mporpaMMbl BOCOUTAHUS U
KOHIICTIIMU TIpernoAaBanusi y4deOHoro mpenmera «®Pusznka» B 00pa30BaTENbHBIX OpraHU3AIMAX
Poccuiickoit @eneparuu, pealn3yonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copep:xanue mnporpamMmbl 1o (GuU3MKE HANpaBlieHO Ha (opMHpOBaHHE ECTECTBEHHO-HAYYHOMU
KapTuHbl Mupa oOyyatoumxcs 10—11 kiaccoB npu o0ydenuu ux ¢puszuke Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JIeATEILHOCTHOTO TIoxoa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METAlpeIMETHBIM pe3yJbTaTaM OOydYeHHs, a TakKke
YUUTBHIBAET HEOOXOIUMOCTh pPEaTu3alliid MEXKIPEAMETHBIX CBsI3el (DM3MKU C €CTeCTBEHHO-HAYUYHBIMH
yuyeOHBIMU TIpeaMeTamMu. B Hell ompenensioTcss OCHOBHbBIE 1€/ U3y4eHUs (DU3UKU Ha YPOBHE CPEIHEro
obmero oOpa3oBaHUs, IUIAHUPYEMBIE PpE3yJIbTaThl OCBOCHHS Kypca (U3HMKH: JHYHOCTHBIC,
MeTarpeMEeTHBIC, TPpeAMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma no (pu3uKe BKIIIOYALT:

e [ITAaHUpPyEMble pPE3yJbTaThl OCBOEHUS Kypca (uU3MKM Ha 0a30BOM ypOBHE, B TOM YHUCIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cojaepxaHue yueOHoro npeamera «Pu3ukay mo rogam o0ydeHHs.

Odu3uka Kak Hayka O HauOojee OOIIMX 3aKOHaX MPHUPOABI, BBICTYNAas B KadyecTBEe y4eOHOro
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIQJ B CHCTEMY 3HAaHMHA 00 OKpPYKalOUIeM MHpe.
HIxonpHBI Kypc (U3WKH — CHCTEMOOOPa3yIONINil ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (hM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBICHUN, U3yUYaeMbIX XHMHEH, OMOIIOTHEH,
¢busnueckoii reorpadueil u actponomueil. Mcrnons3oBanue U akTHBHOE MMPUMEHEHHE (PU3MUECKUX 3HAHUHN
OTIpeNeNIIeT XapakTep M pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHH B cdepe SHEPreTHKH, TpPaHCIIopTa,
OCBOCHHS KOCMOCA, TOJIy4eHHs] HOBBIX MaTE€pHalOB C 3aJaHHBIMHA CBOHCTBaMH M Apyrux. M3ydeHue
(U3MKN BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUPA 00yUarOINXCS,
B (GopMUpOBaHHE YMEHHUIl MPUMEHSTh HAYYHBIH METOJ TO3HAHMS TPU BBHIIOJHEHWHW HUMHU Y4eOHBIX
HCCIIE0BAHUM.

B ocHOBY kypca hu3uku aj1s ypoBHsI CpEeIHETO O0IIero 00pa3oBaHus MOJOXKEH PAJl UJIeH, KOTOPhIS
MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 TOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypcC SBISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COIECPKUT MaTepual W3 BCEX pa3lelioB (U3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOH, TaKk H
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (U3MKM OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBisercs (OpMUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peammzamusi mnpenmoyiaraeT HWCIHOJIb30BAHWE TyMaHHUTAPHOTO
MoTeHIuana (U3NUecKoi HayKu, OCMBICTICHHE CBSI3HM Pa3BUTHS (PH3UKU C Pa3BUTHEM OOIIECTBA, a TAKKe
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJOTHUYECKUMHU MPOOTIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypc ¢dusnku npemnonaraeT 3HaKOMCTBO € IIUPOKUM KPYTOM
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUHN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsi MOCPEICTBOM BBEICHHUS AJIEMEHTOB COACPKaHMUS, MOCBSIIIEHHBIX
9KOJIOTHYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH U TEXHOJIOTHMA, a
TaKke 00CyX/IeHus MPoOJIeM PallMOHAIBHOTO MIPUPOIOIIONB30BAHMS U SKOJIOTHYECKON 0€30MacHOCTH.

Crep>KHEBBIMU 2JIEMEHTaMU Kypca (PU3UMKHU HAa YPOBHE CpeIHEro ooIiero oopazoBaHus SBISIOTCS
¢dbusnveckue teopuu (popmMupoBaHHE MPEACTABICHUN O CTPYKTYype MOCTPOCHUsS (HU3UYECKON TEOpHH,



ponu (pyHIaMEHTAIBHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJE, IPaHUIIAX
MPUMEHUMOCTH TEOPHIA, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-IEeATENbHOCTHBIM 1MOAX0J B Kypce (U3MKHM peanu3yercs Ipexae BCero 3a Cuér
OpraHu3alK SKCIIEPUMEHTAIBLHOMN AeaTelNbHOCTH oOyuaromuxcs. [ 6a30Boro ypoBHs Kypca GpU3MKU —
3TO UCHOJB30BAHNE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U JIa0OPaTOPHBIX PadoT,
KOTOpBIE B Mporpamme Mo (u3uke oObeAMHEHBI B OOIMIMN CIMCOK YYCHHUYECKUX MPAKTUYECKUX PadoT.
Bbinenenne B yKka3aHHOM IepedHEe JIaOOPAaTOPHBIX pabOT, MPOBOJUMBIX [UIl KOHTPOJIS M OLEHKH,
OCYILECTBIISICTCS YYaCTHUKAMU 00pa30BaTEIbHOIO MpoLecca UCX0As U3 0OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHaiieHus: kabunera ¢usuku. IIpu 3TOM oOOecneunBaeTcss OBIaJeHHE OOYYAOIUMHCA YMEHUSIMHU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs, MCCICIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BETUYMH U TOCTAHOBKY
OTIBITOB 110 TPOBEPKE MPEATOKEHHBIX THIIOTE3.

bosibioe BHMMaHuE yAESE€TCs PELICHUI0 PAcYETHBIX M KayecTBEHHBIX 3ajxad. Ilpum stom s
pacu€THBIX 3a7ay NPUOPUTETOM SBJSIOTCS 3aJauyd C SBHO 3aJaHHOM (PU3MUECKOW MOJEIbIO,
MO3BOJISIONINE TIPUMEHSTh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3lena Kypca, TakK |
MHTETPUPYS 3HAHUS U3 PAa3HBIX pa3/ieioB. (s KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/1aHUs Ha
O0bsICHEHUE MpOTeKaHUs (U3NYECKUX SBJICHUA M MPOLECCOB B OKpY’KAIOIIEH >KU3HHU, Tpelyrolue
BbIOOpa (PU3NMUECKOM MOJIENN AJISl CUTYalluH PAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k marepuaibHO-TEXHUYECKOMY OOECIECYCHHIO
yaeOHOro mporiecca 0a30BbIi YPOBEHb Kypca (PM3HKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus JOJHKCH
U3y4aThCsl B YCIOBMSIX MPEIMETHOTO KaOMHeTa (PU3MKMU WM B YCIOBHSX MHTETPHUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAy4yHOro LuKiIa. B kabunere Qu3MKM [MOMKHO OBITH HEOOXOAMMOE
nabopaTopHOoe 00OpYAOBaHWE JJIsi BBHIMOJHEHHS YKa3aHHBIX B TpOTrpaMMe Mo (PHU3MKE YYCHHIECKHX
MPAKTUYECKUX padOT U AEMOHCTPALMOHHOE 000py/T0OBaHHUE.

JleMoHCTpalnoHHOe 000pyI0BaHHEe (OPMHUPYETCS] B COOTBETCTBUU C MPUHLUIIOM MHHHUMAJIbHOM
JOCTaTOYHOCTH W 00ECHEeuMBAeT MOCTAHOBKY IIEPEUMCIIEHHBIX B IMporpaMMme Mo (U3MKe KIFOUEBBIX
JIEMOHCTpAlMid ISl WCCIEJOBAaHUS HM3YyYaeMbIX SBJICHHH M  TPOIECCOB, OMIMPHYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JIaGopaTtopHoe 00OpyIOBaHHE JUIsI YYEHHMUECKUX MpPaKTHUYECKHX paboT (opmupyercs B BuUje
TEMaTUYEeCKHX KOMILJIEKTOB M O0ecleunBaeTcsl B pacyére OJHOr0 KOMILJIEKTa Ha JIBYX OOYyJaroIUXCs.
TemaTnueckue KOMITIEKTHI JJaA0OPaTOPHOTO 000PYIOBaHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMIUIEKCHOM
WCTIOJIh30BAaHUH aHAIOTOBBIX M U(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX W3MEPHUTEIBHBIX CHCTEM B
BUJIe HU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4YEHUS (PU3UKU B 0011IEM 00pa30BAHUU SIBISIOTCS:

e (opMHUpOBaHHE WHTEpeCa W CTPEMIJICHHS OOyJarOMmMXCs K HAYYHOMY HW3YUEHHIO TPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BHUTHE MPEJCTABICHUN O HAYYHOM METO/Ie TIO3HAaHUS U (HOPMUPOBAHHE HUCCIIEAOBATELCKOTO
OTHOIICHHS K OKPYKAIOIIIM SIBIICHHSIM;

e (opMHUpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK Pe3ysIbTaTa U3y4eHHsI OCHOB CTPOSHHS MaTepPHH
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opMHuUpOBaHHE YMEHHH OOBSICHITH SBJICHUS C WCIONB30BAaHUEM (M3MYECKUX 3HAHUUA U
Hay4HbIX JOKa3aTeIbCTB;

e (opMHUpOBaHME MPEICTABICHUA O posid (PU3MKM Ul Pa3BUTHUS JAPYIMX €CTECTBEHHBIX HayK,
TE€XHUKH U TEXHOJIOTUH.

JlocTikeHne 3THX IieNieil oOecreunBaeTcsl peleHueM CIIEeIYIONNX 3aJad B Mpolecce M3ydeHHUs
Kypca (PU3MKH Ha YPOBHE CPETHETO O0IIero 00pa3oBaHuUs:

e 1puoOpeTeHHe CUCTEMBI 3HAaHUHM 00 OOIMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,

BKJIIOYAass MEXAaHUKY, MOJIEKYJSIPHYIO (U3HKY, SJCKTPOAMHAMHKY, KBAaHTOBYIO (H3UKY H
AJIEMEHTHI aCTPOPUHKH;



e (opmupoBaHUE yMEHHI NPUMEHATH TEOPETUUYCCKUE 3HAHHS ISl OOBSICHEHUS (DU3MUECKHX
SIBIICHUI B IPUPOJIC U JIJIsl IPUHSTHUS TPAKTUYECKUX PEIICHUI B TIOBCEAHEBHOM KHU3HH,
® OCBOCHHME CHOCOOOB pEIICHUs PA3JIMYHBIX 3ajad C SBHO 3aJaHHON (U3UYECKOH MOMEIbIO,
3aja4, MOJPAa3yMEBAIOIINX CAMOCTOSITEILHOE CO37aHue (PU3MYECKOW MOJENH, aJeKBATHON
YCIIOBUSIM 3a/1a4H;
e [OHMUMaHWEC (UINYCCKUX OCHOB M TPUHIUIOB JCWCTBUS TEXHUYECKHX YCTPOWCTB W
TEXHOJOTHYECKHX TPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;
® OBJIQJICHUE METOJIaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHMS W TPOBEACHUS  (PUIUUCCKUX
OKCIIEPUMEHTOB, aHAIM3a W WHTEpIpEeTalui WHPOPMAIIUU, OIMPEACICHUS JIOCTOBEPHOCTH
MOJTyYCHHOTO Pe3yJIbTaTa;
® CO3/aHWE YCIIOBHH JUISI Pa3BUTUS YMEHHH IPOEKTHO-HUCCIICAOBATEILCKOM, TBOPYECKON
JeSITeTbHOCTH.
Ha usydenne ¢usuku (0a30BbIii YPOBEHb) Ha YPOBHE CpPEAHETO OOIIEro 0Opa3oBaHMsI OTBOIAUTCS
136 gacos: B 10 xitacce — 68 gacoB (2 yaca B Hezenmo), B 11 kimacce — 68 yacos (2 yaca B HEJIGINIO).
[Ipennaraemeiii B mporpamMme 1O (QHU3MKE TEPEUYCHb JIA0OPATOPHBIX M TMPAKTUYECKUX pPadoOT
SIBIISICTCS. PEKOMEH/IOBAaHHBIM, YYUTEINb JEJacT BBHIOOp MPOBEACHUS JIAOOPATOPHBIX PAaOOT M OIMBITOB C
y4ETOM HHIUBUAYAITBHBIX OCOOCHHOCTEH 00YJarOIIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHUS IPUPOIbI. DKCIEPUMEHT B (PUBHKE.
MogenupoBanue Gpu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mecto (u3uku B (OPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPAaKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC HU3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe JBukeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMeIleHul u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoOonHOe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiinoe naBuxeHue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAs CKOpocTh. llepwon wu
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUJOMETp, ABUKEHUE
CHaps/I0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY ¥ TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO JIBYXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOM CKOPOCTH.

HccnenoBanme  COOTHONICHHWS  MEXAY  MyTSIMH,  MNPOHIACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOcTH [Nanuies. I[lepoiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hbr0TOHA [17151 MaTrepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna Tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokost. Koapdumument tperans. Cunia conpoTHBICHHS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M MPAKTUYECKOE INPHUMEHEHHWE: MOJUIMIIHUKHN, JBUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yueHue ABM>keHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXHHE U PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tejla. 3aKOH COXpaHeHUsl UMITyJbca. PeakTuBHOE ABM)KEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
OHEPIUH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnuanbHble U HEMOTEHLMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIHMAIBHBIX CHII C
WU3MEHEHHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecknue ycTpoMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccrnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, KMAKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopaenb, HUTIOCTpUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS MI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, IABJICHUS U TEMIEPATYpbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXKy ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOrO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoObl e€ m3MeHeHus. KonmndyecTBo TEmoTsl U pabota. BHYTpeHHSsS SHEPrusi 0IHOATOMHOTO
UJIealIbHOTO Ta3a. Buasl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIMS, U3JIyUeHUE. Y IeIbHAs
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30MpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh mpoieccoB B pUpoe.

Tennossie MamuHbL. [[puHIMIBL eHCTBUS TEIIOBRIX MantuH. [IpeoOpa3zoBanus SHEPTUU B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nerctBus terioBor MamuHbl. [{ukn Kapho u
ero K03 UIUEHT MOJIE3HOTO ASHCTBHS. DKOIOTUIECKUE MPOOIEMBI TETUIOIHEPTETHKH.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JIBUTaTe€llb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH W3
OYyTBUIKH TOJl JIEHCTBHEM CKaTOro BO3/yXa, HarpeBaHwe >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JABUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BJIAXKHOCTh BO3/yXa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBHUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramimzauus. YJenbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIOpDUMETP, TEXHOJOTHMU IIOJIyYE€HUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OnekTpu3anusi Tell. OJEKTpUYecKUid 3apsna. JIBa Buga dSIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYINPOBOJAHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsnoB.  3akoH Kymona. TodeuHBI  3JIEKTpHYECKMH  3aps.
Onektpuueckoe mone. Hanpsok€HHocTh anexTpuueckoro mois. [lpuHuun cynepno3unuu
ANEKTPUUECKUX NoJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKU B AIEKTPOCTATUYECKOM ToJie. J{uaaeKkTpruueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMopeiicTBue HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

IIpOoBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTka Lenu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONIPOTUBIICHHE UCTOUYHHMKA TOKA. 3akOoH OMma Jis
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKUH TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHash MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

DneKkTpuueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue yCTpoilCTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKM TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYyMHBIM JTUOJZ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETMHEHUE MPOBOIHUKOB.

IIpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKO€ 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psig ¥ IPOBOAUMOCTb BO3LyXa.

OaHOCTOPOHHSS TPOBOUMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIEH CHJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyIIECTBISICTCS C y4YETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MAaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uUeckas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl YypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAaHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX IPOCKIWU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, muddysus, ocMoc, TeII000OMEH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIOTIEPEIaut, TEIJIOBOE PABHOBECHUE), DIIEKTPHUCCKUE SIBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJl, JKUAKOCTEH M Ta30B, 3JIEKTpUYECKUE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TabBAaHHUKA.

l'eoepaghus: BTaxXHOCTH BO3IlyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIMUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATElb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAWITUOHED, TEXHOIOTUH TOYUYEHHsI COBPEMEHHBIX MaTE€pPHUaIoB, B TOM YHCIIE
HaHOMATEepHaJOoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCKass  3alluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, JJEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marautHONM MHAYKUMH. [IpUHIMI Cyneprno3uUy MarHUTHBIX 1OJI€H. JIMHUY MarHUTHOU
uHAykuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MaruautHoe moje mpoBOAHMKA ¢ TOKOM. KapTuHa nMHMI MHIYKIUM MarHUTHOTO MOJIs
JUIMHHOTO MPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHue dyeKTpOMAarHuTHOM WHAYKUMHU. [IOTOK BekTOpa MarHUTHOM HMHIYKLHH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIUU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKunK Papazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMXKYIIAas CUia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.



DHeprusi MarHUTHOTO MOJIsI KATYIIKHA C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL, HHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO TMOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTpOMarHuTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD JJICKTPOIBUKYILEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmMoHuueckue
kosnebanus. Ilepumon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbubiif koHTYyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOATeIbHOM KOHTYype. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHbIe MEXaHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbIil TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITITUTYAHOE U IeHCTBYIOIIEe 3HAUEHUE CUITBI TOKA M HATIPSKEHMUSI.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHudueckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYCCKUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
DIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTEIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEPHUOJIa MAJIbIX KOJeOaHH rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE B0IHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JyYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

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

IIpuHIMITBI paInOCBA3H U TeleBUIeHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHU4YecKkne YCTpPOWCTBAa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPa3BYKOBas JIMAarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebmromieecst Te10 Kak KICTOYHUK 3BYKA.

HabGnronenue otpaxxeHus U IPEIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue nuatepdepeHnu u AUPpaKkiiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XXEHHUE, MPEJIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyud cBera. ToOUEUHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe H300pakeHUH B IJIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oenoro ceta. LIBer.



ColOuparonue W paccewBalIIuMe JIUH3BI. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass onrtuka. Hurepdepenius cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE INPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAsl OMNTHKA, AU(PPAKIHOHHAS
peméTka, moIspousI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/Ia.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue ciekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJISL CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JIJTUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CBs13b Macchl ¢ YHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTULIBI. DHEPIHs MOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna g porordpdexra. «KpacHas rpanuna» gorospdexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHu4YecKrne yCTPOWCTBA M MPAKTHUECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB MpU IEpexojie aToMa ¢
OJIHOTO YpOBHSl SHepruum Ha JApyro. Buasl crnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  snpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITEL Pezepdopaa nmo onpeneneHno cocraBa pagioakTUBHOTO U3ITyYEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens sapa ['eiizenOGepra—lBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SIEPHOM
SHEPTreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHM. IIpukiagHoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHH.

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

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CHEKTpaJbHBIM KJIAaCC — CBETHUMOCTbY». 3BE3MbI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX FalaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPY EHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIbHOW |
THUYECKON cdepax JesATeIbHOCTH 4YeJIOBEKa, poJib W MecTOo (U3UKM U acTpOHOMHUU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Wzyuenune kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce ocyliecTBIsieTCS ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3nMdeckas BeIMYWHA, 3aKOH, TEOpHs, HaOJIIOICHHE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYEeCKUEe (YHKIIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXJIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0JI00US TPEYTOIBHUKOB, ONPEIEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBHUKEHUS B
KUBOW TPUPOJE, ONTUYECKHUE SIBICHUS B YKUBOW MPUPOJAE, NCHCTBUE paJUAMU HAa KUBBIC
OPTraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Te,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIIOCa 3€MJIH, 3aJIeKH MarHUTHBIX pyl, (poTochEéMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.



Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHUKA, COJIHEYHast OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHUKCHHE  CICAYIOIHNX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «Du3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON eI TETLHOCTH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUN B 00pa3oBaTeIbHON OpraHU3ally;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSIMHU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM 1EATEIHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M TPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B JEATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUMBOTO Oy yIIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEC K pa3MUYHBIM cdepaM NpodecCHOHANBHON JesTeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHNSA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
L€l YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIUpeHHe OIbITa JEATEIbHOCTH HSKOJIOIMUYECKON HAIpPaBJIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYyYHOI JIeATENIbHOCTH, TOTOBHOCTh B IPOIECCE M3YUYCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IJIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHHUPOBATh M BBINIOJNHATH pPa0OTy B YCIOBHSX pPEATBLHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

ba3oBble ucciienoBaTelbCKHeE JeiiCTBHS .

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIBCKON M MPOCKTHOW JCSITEIHLHOCTH B 001acTh
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYSHUIO HOBOTO 3HAHUWS, €r0 HWHTEPIpPETAIlUH,
peoOpa3oBaHNI0O M TPUMEHEHHIO B PA3IMYHBIX YYCOHBIX CHUTYyalldsX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TMIPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh
TUIOTe3y €€ pelleHHs, HAaXOJIUTh apryMEHTHI IS JO0Ka3aTelbCTBA CBOMX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7aud pPe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLBIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX W OPraHU3allMOHHBIX 3aJaqy C CO6JIIOI[CHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (opmarax ¢ y4€Tom
Ha3HAueHUS WHPOPMALMKU U [EJIEBOM AayIWTOpWUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyATH3aI1H.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DINKTHBIX CUTYAllMi U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON paboThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BBIBaTH M KOOPIWHUPOBATH
JEHUCTBHSI O €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENEIATh POJIH C Y4ETOM
MHEHHUH yJaCTHUKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEICHHWE B pa3iIUYHBIX CHUTyalusX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U MPOSABICHHUIO JPYAULMH B 00JacTu (U3HKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA ONIHOKH.

B npornecce nocTrkeHHs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeTyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOMICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOUW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl TPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIH AIEKTPUUECKUN 3apsi] NPHU pElICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE TMaJeHUE Ted,
IBIDKCHUE TIO0 OKPY)XHOCTH, WHEpIHMs, B3aumMmojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(OXJMaXKJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHHE, KOHJICHCALlUsI, TIJIaBJICHUE, KPUCTAJUIU3aIus,
KHUIICHUE, BIAKHOCTHh BO3/lyXa, TMOBBIIICHUE TABJICHUS ra3a MPHU €ro HArpEeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoIeccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPsI0B;



ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (hM3MUECKHE BEIWYMHBI: KOOpJIWHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, MpHU
ONMKMCAHUU TPABUWIBHO TPAKTOBaThb (DU3MUECKUNH CMBICI HCHOJIb3YEMbIX BEIUYHMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCHIBATH W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dbusznueckue BEIMYMHBL: JaBIIEHUWE Tas3a, TeMmIepaTrypa, CpeAHssi KUHETHYecKas JHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MIPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEIUYHH,
uX O00O3HAYEHUS M EIUHHIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JNAHHYIO (PUIUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIMYUHBL: IEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUIHHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3YsS (PU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHITUIT
paBHOIIPAaBHS MHEPIHATBHBIX CUCTEM OTCUETa, MOJIEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHHS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTrHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIIWH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIIEPUMEHTHI 1O HMCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCTIOI30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (HOPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BEIHMUYMHAMU C HCIOIH30BAHHEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATH PE3YIbTATHI
MOJTYYeHHOW 3aBUCHMOCTH (DM3WYECKUX BEJWYHMH B BHJIE TaOIHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPU TPOBEACHHHM HCCIEAOBAaHUNH B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-MUCCIENIOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONIb3Ys
dbusznyecKre 3aKOHBI ¥ MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATh (PUINIECKYIO
MOJIeTb, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE IS e€ peleHus,
MPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAWBATH JIOTMYECKH HENPOTUBOPECYMBYIO LIETIOYKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTOJBb30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMN U IPEACTaBICHUS Y4eOHOU U
HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HH(POPMALHUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH];

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MU OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHUSI HOPM HKOJIOTUYECKOTO ITOBEACHMSI B OKPY KaIOLIEH cpeje;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelneNniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh Ha TMpPUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4eyHbIH
AIIEKTPUYECKUHN 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'0 Si/Jpa IIPH pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOJIIpU3alUs CBETa, JMCIEpCUsi CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U ICKYCCTBEHHAsl PallOaKTUBHOCTD;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJIECHUS (IIPOIIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYUHBL: DJIEKTPUYECKUN 3apsij, CUiIa TOKa, 3JIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIas CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TApMOHMYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (OKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU OINHUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;

ONHUCBHIBATh M3Y4YEHHbIE KBAaHTOBBIE SIBIICHUS W IPOLECCHI, HCHONb3Yys (QU3NUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, IMEPHOJ IMOoJypacnaja, SHEpPrus CBSI3M AaTOMHBIX siep, NPU ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS H



€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3yS (DU3MUYECKHE 3aKOHBI U
OPUHLIMINBL 3akOH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO W IMAPAJUIENBHOIO  COCIMHEHUS
IIPOBOAHMKOB, 3aKkoH JDkoyns—JIleHna, 3akOoH JJEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOTrO 3apsia, 3aKOH COXPaHEHUS
MacCcOBOI'0 4Mcla, MOCTyJlaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH 3TOM DPa3IvyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00nacTi) IPUMEHUMOCTH;

OIpPECIIATh HAIPAaBJICHUE BEKTOPA MHAYKLUUU MAarHUTHOTO IOJSA IIPOBOJAHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI IO HWCCIICAOBAHHIO (DU3MUYECKUX SBJICHUH W TPOLECCOB C
UCIOJIb30BAaHUEM HPSAMBIX U KOCBEHHBIX HW3MEpPEHUH: 1mpu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PH3MYECKUX BEIWYHH, TNPH STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTaThl MOJTYYEHHONW 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEIOBAHMSI,

coOnronarh mnpaBuia O€30MacCHOrO TpyAa IMPU HPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4E€OHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JESATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacuy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIOJIb3Ys
¢bu3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKHE BEIMYMHBI M (OpMYJbl, HEOOXOAUMBble s €€ pelleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3UYeCcKOl BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENMPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIIONIb30BaTh NPU PELIEHUH Y4eOHBIX 3a7ad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TPeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHA UX 0€30M1aCHOTO MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPH OOpAIIeHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHs 3I0POBbsI U COOIIOZICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLICH cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX pOJIEH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMsIX, aJIeKBaTHO OLICHMBATH BKJIAJ KaXJOI'0 M3 YYaCTHUKOB IPYyMNIbl B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmorexa [IOK
1.1 ) 2
W3HUKa U METO]Ibl HAYYHOTO TTO3HAHUS 0 0 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS] B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edso0.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 0 0 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI 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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK
' pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 9 0 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 0 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 0 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasnen 3. OCHOBBI CITEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 0 bubnuorexa [JOK
' OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 i 6 0 0
MICMEHTEI KBAHTOBOH OMITHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenne aToma 4 0 0 bubmmoreka [IOK



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

4.3

ATOMHOE SApO

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bu6mnorexa LIOK
https://m.edsoo.ru/7f41c97c
Htoro no paznemny 7
Paznen 6 OBOBHIAIOHIEE TIOBTOPEHUE
Hroro no pazneny 4
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Kontposabubie  IIpakTuueckue oGpa3soBaTeJbHbIe
n/n Bcero U3yYeHUS
padoTbI padoThbI pecypcbl
®dusuka — Hayka o npupoje. Hayunsie bubnuorexa [JOK

1 1 0 0 04.09
METO/IbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2

, Ponb u MeCT? (1)1/13141(1/1“13 dbopMupoBaHUH . . . 15,06 BuGmorexa LOK
COBPEMEHHOM Hay4yHOI KapTUHBI MHUPA, B .

P vt P 1P https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 0 0 11.09 bubnuoreka [{OK
nsrkenus. [lepeMerenue, CKOpOCTb, ' https://m.edsoo.ru/ff0c3508
YCKOpEHUe

bub6 OK

4 PaBHOMEpHOE MPSAMOTIMHEHHOE ABIKEHHE 1 0 0 13.09 htI/tIpSJ,I:I;I/?nT.GeI:jzc])_E).ru 1063620

5 PaBHOYCKOpEHHOE IIPAMOJIMHEWHOE 1 0 0 18.09 bubnuoteka [IOK
JIBIDKEHHE ' https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 0 0 20.09 bubnmnorexa [JOK
CBOOOIHOTO MagECHUS ' https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe nBuxeHue. /[Brxxenne bubmuoreka [IOK

7 . 1 0 0 25.09
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

HEPIHATHHBIC CHCTEMBI OTCUETA. :
PH N https://m.edsoo.ru/ff0c3be8
ITepBeriit 3akoH HproToHA
9 Macca tena. Cuina. [IpuHnun 1 0 0 02.10 bubnuotexa [JOK

Cynepno3uiuu cuil. Bropoii 3akon

https://m.edsoo.ru/ffOc3be8



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

Herorona miis MarepuanbHOM TOYKH

10 Tpetnii 3akon HeroToHa niis 04.10 but6mmoreka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna 09.10 bubmuoreka [JOK
TsokecT. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 11.10 https://m.eds0o.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus.
13 Cuna cinpOTanefuq; Hupn IIBI/I)II)(GHI/II/I 16.10 bubmroreia LIOK
https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[ToctynarensHoOe U BpaliaTeiabHOe
14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. 18.10 bu6nmorexa LIOK
MowmenT cuibl. [Inedo cubl. Y cinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOIO TEJIa
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. MIMITyIbC CHIIBL. 2310 bubnuotexa [IOK
3aKOH COXpaHEHUs UMITYJIbCa. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABUXKEHUE
Pabota u MoOITHOCTD CHITBI.
16 Kunerndeckas 3Heprus MaTepuagIbHOU 25 10 bubnuorexa [OK
To4kH. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH
[ToreHmanpHas 3HEPrUsl.
[MoTeHnmansHas JHEPTHs YIPYTo
17 I[e(bop;I/IpOBaHHOﬁ rII)pychHEI}.I 08.11 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c461a
[ToTennmansHas 2HEprus Teiaa BOIU3U
MOBEPXHOCTU 3EMIIH
18 IToreHnMaIbHBIC U HEITOTSHITNAITHHBIC 13.11 but6mmoreka [IOK



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

cwibl. CBs3b pa0bOThI HEMTOTCHIIMATBHBIX
CHJI C ©I3MCHEHUEM MEXaHUYEeCKON
SHEPIHU CUCTEMBI Tell. 3aKOH
COXpaHEHHsI MEXaHUYEeCKON SHEPTUH

https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «lccrnenoBanue
CBA3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOM YHEPTUH TeJia Ha IPUMeEpe
PACTSDKEHHSI PE3UHOBOTO JKI'YTa

15,11

20

20.11

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

21

22

23

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

Xapaxkrep ABUKEHUS U B3aUMOJCHCTBUSA
yacTull BeuecTsa. Monenu ctpoeHus
ra3oB, )KMJAKOCTEU U TBEPABIX TEI
Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo

22.11

27.11

29.11

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc?

24

Tennosoe paBHOBecue. TeMmmepaTypa u
e€ uzmepenue. lllkana remneparyp
Henscus

04.12

25

26

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHenue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUun
JBU)KEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

06.12

11.12

bubmuoreka [IOK
https://m.edsoo.ru/ff0c4fde

bubnmotexa LIOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27 3akoH JlanbToHa. I'a30BbIC 3aKOHBI 13.12
JlabopatopHnas pabora «MccnenoBanue
28 3aBUCHUMOCTH MEX]y IapameTpaMu 18.12
COCTOSIHUS Pa3peKEHHOT0 ra3a
N3onporiecchl B uaeaaibHOM ra3e u ux but6mmoreka [JOK
29 20.12
rpadu4ecKoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BnytpeHnHss sHeprus
3 crocof cé movercm, Kommicerno ps1p  Dimorera LOK
https://m.edsoo.ru/ff0c5952
TEIUIOTHl ¥ paboTa. BHYTpeHHSs sHEprHst
OJTHOATOMHOTO H/ICAJIHOTO ra3a
bubnuoreka [IOK
31 Buer rensonepesain 2112 https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTH BEIIECTBA.
32 KimquTBo TEIUIOTHI TIPH B Bubmmorexa IOK
. https://m.edsoo.ru/ff0c5c36
Terutonepenave. AnuabaTHBIN MpoIiece
33 IIepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 bubnuorexa [OK
NpUMEHEHHE K H30IpoIeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs porieccoB B MpUPOJIE. bubnmorexa [JOK
Bropoii 3aKk0H TepMOTUHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TrermoBoit but6mmoreka [JOK
MaIINHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
37 DKoJ0oru4ecKue MpooIeMbl
TETUIOIHEPTETHKH
38 O6o6maromuit ypok «MomnekymsipHas bubnmnorexa [JOK
¢u3rka. OCHOBBI TEPMOIMHAMHUKI https://m.edsoo.ru/ff0c6938
39 KonTtponbHas pabota o Teme bubnuotexa [JOK



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
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https://m.edsoo.ru/ff0c6938

«Monexynsipaas ¢puznka. OCHOBBI
TEPMOIMHAMHKID)

https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. Bu6mmotexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHUTEIIbHAS but6mmoreka [JOK
BJI&KHOCTH BO31yxa. HachIieHHBIIH TT1ap https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucrammyeckue u
42 aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubanoreka [JOK
KpHUCTaIoB. JKuIKre KpUCTaLIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbBIC MaTEepHAITBI
IInaBnenue u KpUCTaAIU3ALIUS.
43 VnenbHas TCHJII?)Ta HJIaBJIGII{II/IfL bubmiorexa LIOK
https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bubnuoreka [JOK
44 YpaBHeHUE TEIIOBOTO OanaHca https://m.eds0o.ru/ff0c6820
45 DneKkTpu3zanus Tei. DNeKTPUIECKUn bubnmnorexa [JOK
3apsi. J[Ba BUa JIEKTPUUECKUX 3apsIOB https://m.edsoo.ru/ffOc6bcc
IIpoBogHMKH, TUINCKTPUKH U
46 H(I))nyH;LOBonHIfKH. BagH COXpaHEHUs Bubmrorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiaa
BzanmopeiicTBue 3apsioB. 3aKoH
47 KyHOHafIToqeqHLIﬁ F;HEKTpH‘IeCKHﬁ bubmmorexa LIOK
https://m.edsoo.ru/ff0c6ces
3aps
Hanpsi>kEHHOCTB AIIEKTPUUECKOTO TIOJIS.
48 Hpnl;upm cynepnommfn AIIEKTPUICCKUX bubmrorexa LIOK
. . https://m.edsoo.ru/ff0c6df2
nosieit. JIuauy HanpsHKEHHOCTH
49 Pabota cuit 371eKTpOCTaTHUECKOTo MOJIsl. bubmuoreka [IOK

ITorenmuan. Pa3HOCTEH MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJICKTPI/ILIGCKaH IIPOHUIIAEMOCTD

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7018

o1

52

53

OnexrpoéMkocTs. Konnencarop

DIEKTPOEMKOCTb MIIOCKOTO
KOHJIeHCAaTopa. DHEPTHUs 3apsHKEHHOTO
KOHJICHCATOpa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTU KOHAEHcaTopa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

but6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHum nelcTBUs U IPUMEHEHNE
KOH/JIEHCATOPOB, KOMMUPOBATHLHOTO
arnmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE 3JIEKTPONPUOOPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS €r0

cymectBoBaHus. [locrosunbii Tok. Cuiia

toka. Hanpsixenue. ConpoTuBieHHe.
3akoH OMa aJ1g yyacTka 1enu

56

[TocnenoBarenpHOE, TApaLUIETBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSAMHEHUS PE3UCTOPOBY

but6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

PaGota u MOILITHOCTD AMEKTPUUYECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akoH OMa aJis TOJTHOM (3aMKHYTOM )
anekTpudeckoii enu. Koporkoe
3ambikanue. JlabopaTopHas pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubnmotexa LIOK
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

«M3mepenne J/1C nuctouHuka ToKa U €ro
BHYTPEHHEI'0 COIIPOTUBIICHUSD)

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

59 METAIIJIOB OT TEMITEPATYPHI.
CBepXInpoBOAUMOCTh

60 DJIEKTPUUYECKU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TonynpoBoiHUKH, UX COOCTBEHHAs U

61 pUMecHasl IpoBOAUMOCTh. CBOICTBa bubnnorexa [JOK
p—~n-niepexoza. [1oynpoBOIHUKOBbIE https://m.edsoo.ru/ffOc84ae
IPUOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1

62 paciuiaBax 3JeKTPOJIUTOB. bubnnorexa [JOK
DJIEKTPOTUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DnexTponauns
DIIeKTPUUECKHUI TOK B Ta3ax.

63 CaMoCTOSITeNTbHBIN U bubmuoreka [TOK
HECaMOCTOSTENbHBIN pa3psia. MoiHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DneKTprYecKrue MPUOOPHI i YCTPOMCTBA

64 U UX le)aKTI/IIIeCKOl:; anEMeHe};mg. bubmmorexa LIOK

https://m.edsoo.ru/ff0c86fc

[IpaBuna TexHuKU 0€30MaCHOCTH

65 O06o0maromuii ypok but6mmoreka [IOK
«DIEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme ) BuGmorexa [OK

66 «Qnekrpoctaruka. [IocTosHHBIM

BHCKTpI/I‘{CCKI/Iﬁ TOK. Toku B PAa3JIMIHBIX

https://m.edsoo.ru/ff0c8a8a



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

cpenax»

67 PesepBHbiil ypok. KonTponsHas pabora 1 bubmuoreka [JOK
1o TeMe "DIeKTpoJMHaMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O000MIIarONIMil YPOK 110 1 bubmuoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHbIE NN (pPOBbIE

Ne JlaTa
Tema ypoxa Kontposibhbie  IIpakTHueckue oGpa3soBarebHbIe
n/n Bceero H3yYeHUs
padoThI padoTshI pecypchl
[TocTostHHBIE MATHUTHI U UX
1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 0 0 bu6mmoreka [IOK
Bekrop MarHuTHOM MHAYKIUH. JIMHIK https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarauTtHoe 1moJje MPOBOJHUKA C TOKOM.
2 OmnbIT DpcTena. BS:)HMOiefICTBHe 1 0 0 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue 1 0 1 bubnnorexka [JOK
MarHUTHOTO TIOJISl KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS HA
MPOBOJIHUK ¢ TOKOoM. Cuita Amriepa.
4 HI;6opIe[1TopHa51 paborta «I/IccnenozaHHe 1 0 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff0c9ac0
JENCTBUS MOCTOSITHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM
eHCTBUE MarHUTHOTO TTOJIS Ha
5 ILI[BmemoncsI 3apSHKCHHYIO YaCTHILY. 1 0 0 bubnorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cwua Jlopenna. PaGota cuitel Jlopeniia
DnexkTpoMarHuTHast UHAYKIus. [ToTok
6 BEKTOpa MarHUTHOM nHAyKuuu. 31C 1 0 0
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes
7 JlaGopatophas pabota «/cciaenoBanue 1 0 1 bubnuoreka [IOK
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUM 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

NuaykTuBHOCTSH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHAYKIWH.
DHeprusi MarHUTHOTO TOJISI KATYIIKU C
TOKOM. DJIEKTPOMArHMTHOE T10JIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUTBhI, JJIEKTPOABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
VMHAYKIIMOHHAs 1e4Yb

10

O6o6marmuii ypok «MarauTHoe modie.
3HeKTpOMaFHI/ITHa$[ HHIAYKIOHA»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

12

13

14

15

KonTponbHas padoTa 1o Teme
«MarauTHoe 1oJie. DJIeKTpOMarHuTHas
UHTYKITHS

CB00OOIHBIE MEXaHHUYECKHE KOJICOaHM.
["apmonnueckue konedaHusi. Y paBHEHUE
TapMOHUYECKHUX KOoIeOaHUH.
[IpeBpamienue sHeprun

JlaboparopHas pabota «lccrnenoBanue

3aBUCUMOCTH IICPUOJa MAJIbIX KoJieOaHMit

rpy3a Ha HUTHU OT JUTUHBI HUTH U MacChI
rpy3a»

Koneb6arenbublit kouTyp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNs B
UiealbHOM KoJ1e0aTeIbHOM KOHTYpE.
AHasorust Mexxay MeXaHHUeCKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPrUM B HJICATHHOM KOJIeOaTeTbHOM

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0caf06

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

bu6nuoreka [JOK
https://m.edsoo.ru/ffOch9c4



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
https://m.edsoo.ru/ff0cb9c4

KOHTYpE

16

[IpeacraBiaeHne O 3aTyXaroOIINuX
KosieOaHusx. BoHyXIeHHBIE
MeXaHn4eCcKue Koiiebanus. Pe3onanc.
BBIHY)KI[CHHLIG BHGKTpOMaFHI/ITHBIe
KOJIEOaHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbbh86

17

[Tepemennsbiii Tok. CuHyCcOMAATBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIPsKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

20

21

22

Tpancdopmarop. [IpousBocTso,
nepeaaya v NoTpedIeHue AIEKTPUIECKOM
SHEPIruu

YCTpOoUCTBO U IPAKTHUYECKOE
[IPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa, JIMHUN
JIIEKTpornepenayd

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
AJIEKTPOIHEPIUU B TOBCETHEBHOMN KU3HU

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsie U TPOIOJIbHBIE BOTHBI

3Byk. CkopocTh 3ByKa. [ pOMKOCTBH 3BYyKa.
Bricota Tona. Tem0p 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc324

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4

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



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

3J’I€KTpOMaI‘HI/ITHbIe BOJIHBI, UX CBOIiCcTBa

23 u ckopocTb. 1lIkana 35eKTpoMarHuTHBIX Bubmorexa LIOK
POCTE: P https://m.edsoo.ru/ffOccfe0
BOJIH
24 [IpuHIMIBI PaTUOCBSI3U U TEJICBUICHHUS.
Passutue cpencts cBsa3u. Paguonokanus
o5 KoHntpoinbnas padora «Konebanus u bubmuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
n .
g | e s e
AHOPOA peae. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
O .3
| e S e
' P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaje
IT !
28 BI-II) eHOeB:{JII{Z}éH:TCZ:eaHHeO?[{O: SBHBIN bubnmoreia LIOK
TP P - bed https://m.edsoo.ru/ff0cd7f6
YTOJI TIOJTHOTO BHYTPEHHETO OTPAXKCHUS
JlaboparopHas pabota «3mepenue bubnmnoreka [JOK
29
TIOKa3aTelsl MPEJTOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
| e e el
- TOPMY ' https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
31 JlaGopaTtopHast pabota «McciaenoBanue
CBOMCTB M300pa’keHUH B JIMH3AX»
Hucnepcus cera. CloxkHbIM COCTaB
32 oemoro ceera. L[Bet. JTabopaTopHas
pabota «HabmroeHue AuCepCcun CBETa
33 WnTepdepennus cera. Judpakuus bubnuoreka [IOK

cera. JluppakiuonHas pemeérka

https://m.edsoo.ru/ffOced22



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
https://m.edsoo.ru/ff0ced22

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bubmuorexa [JOK

34 [Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTudeckrie MpuOOPHI U YCTPOICTBA U
YCIIOBUS MX O€30MaCHOTO IPUMEHEHUS
['paHuIbl TPUMEHUMOCTH KJIaCCHYCCKOM
36 MIG)X&HEKI/I. ?[OCTyJ'IaTBI CIIeLHAJIbHOM bubmorexa [IOK
https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3ameieHue BpeMeHIIfI u cr())KpaIueHI/Ie bubmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHEprus U UMITYJIbC PEISATUBHCTCKOMN
38 IIaCTI:I)/IIIBI. CBasbyMacfm C DHEprHueu u bubmorexa [JOK
https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPTHUS MOKOS
KonTtponsHas padora «Ontuka. OCHOBBI bubnnorexa [HOK
39 .
CIEUATTBHON TEOPUU OTHOCUTEILHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyna [Inanka. Jneprus u bubnuoreka [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEIOBAHUE bubnuorexa [JOK
doroaddexra. Ombiter A. I'. CToneroa https://m.edsoo.ru/ffOcffc4
3akonbl portodrdpdexra. YpaBHeHHE
42 3I>'IHHITe§Ha nnq:[(bq)oroaq);ema. «Kpacnas bubmmoreia LIOK
https://m.edsoo.ru/ff0d015e
rpaauiay Gorodddexra
43 Hasnenue ceera. OnbiTel [1. H. JIeOenena. bubmuorexa [JOK
XUMHUECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpocTsa u
44 MPAKTUIECKOE IPUMEHEHHE!

¢dboToreMeHT, POTOAATUHK, COTHEUHAS
Oarapesi, CBETOANO]]



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
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Perenne 3aga4 1mo reMe «JIeMEHTHI

bubmuorexa [JOK

= KBAaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI
46 Pe3§pq)op}:[a IO PACCESIHUIO (i-YaCTHII. bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
ILtanerapnast Moaenp aroMa
bu6mmoreka [IOK
4 Hoctynarst bopa https://m.edsoo.ru/ffOdOafa
Wznyuenue u noriouieHue GOTOHOB MPH
48 nepey:ozle aroMa ¢ 0;:—101“0 y(f)OBH}I ’ bubmorexa [IOK
. https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Ipyroi. Buasl ciekTpos
BomaHoBEIe cBolicTBa yacTull. BoiHEI e
49 Bbpoiins. KopryckynsipHO-BOIHOBOI bubnnorexa [HJOK
nyanu3M. CIIOHTaHHOE ¥ BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3Iy4yeHue
OTKpBITHE PATHOAKTUBHOCTH. OTIBITHI
50 Pezeiq)opnz r)Ilo OTIPEIETICHUIO COCTaBa bubmmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHUBHOTO U3ITyYCHUS
CgoiicTa anb(a-, 6era-, ramma-
o1 u3nyyeHus. BnusHue paqnoakTHBHOCTH
Ha J)KUBBIC OPTAHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.
52 W3otonsl. Anbha-pacnan. DneKTpOHHBIN bubnuoreka [IOK
U TIO3UTPOHHBIN OeTa-pacnaa. ['amma- https://m.edsoo.ru/ff0d1162
U3ITydeHUE
DHeprus CBSI3U HYKIOHOB B S/pe.
53 SInepHsle peakuuu. S nepHbIi peakTop. bubnuoreka [IOK

[Ipob6nemsl, epcreKTUBEI,
IKOJIOTMUYECKUE aCTIEKTHI SIEPHON

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

SHEPTreTUKHU

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3UTpoHa. MeToabl HaOMOICHHUS U
perucTpanum 3JIeMEHTApHbIX YaCTHULL.
Kpyrusii cron «®yHIaMeHTanbHbIE
B3anMojieiicTBus. EqUHCTBO (hm3mueckoi
KApTUHBI MUPA»

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

55

56

57

58

59

Bupn 38é3aH0T0 HEOa. Co3Be3nus, SpKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nekenne. ConHeyHnas cucreMa

Conuue. ConHeuHast akTUBHOCTb.
Nctounuk sneprun CosHia v 3BE311

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnytpenHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE NPEICTABICHUS O
IIPOUCXOXKAECHNN U 3Botonmu CosHIa 1
3BE31

Mieynsiii [Tyre — Hama I'anakTuka.
[Tono>xenne u neuxenue ConHLa B
I'amaktuke. I'anaktuky. YEpHbIE IBIPHI B
A1pax rajJakTUK

Bcenennas. PazOeranue rajlakTuk.

Teopus boiboro B3peiBa. Penukrosoe
u3iydeHue. MeraranakTuka

60

61

Hepemennsie mpoOaeMbl aCTpPOHOMHUHT

KonTtponbHas pabota «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»



https://m.edsoo.ru/ff0d0e38

62

63

Ob6o6maromuii ypok. Pois pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON B
ATUYECKOH chepax NesTebHOCTH
YyeJioBeKa

O6o6marmuii ypok. Pons u Mmecto

(bu3MKN U ACTPOHOMHHU B COBPEMEHHOI
HAyYHOU KapTUHE MHpa

64

O6o6maromuii ypok. Pons dpusndeckoit
Teopuu B GOpMHUPOBAHIH TPEICTABICHUIN
0 (hu3uYeCcKOi KapTUHE MUPA

65

66

67

O6o6maromuii ypok. Mecro pusudeckoi
KapTUHBI MUpPa B O0IIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEACTABICHUI O IPUPOLE

PesepBHBIi ypok. MarHuTHOE 1oJIE.
DNEeKTPOMarHuTHas MHIAYKIHS

PesepBHbliil ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOPUU OTHOCUTEITBHOCTH

68

Pesepnsrit ypok. KBantoBas duszuka.
DJIEMEHTHI aCTPOHOMUU U aCTPOPHUZUKHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

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



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosue b.b., Corckuiit H.H. mox pemaknueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienney
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit

[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

METOJAUYECKUE MATEPHUAJIBI AJIS1 YYUTEJISL

Caiit quig yuamuxcs u yunreneid ¢pusuku. Ha caiite pasmeriens yueOnuku ¢puszuku s 10-
11 u x1accoB, COOPHUKH BOITPOCOB | 3a/1a4, TECThI, OMIMCAHUS JTa0OPAaTOPHBIX PadoT.
http://www.fizika.ru/

Meronuka ¢usuku http://metodist.il.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmmoreka LIOK https://m.edso0.ru/7f416194; https://www.yaklass.ru/



		2023-09-25T18:50:03+0300
	Подлубная Оксана Юрьевна
	Я являюсь автором этого документа




