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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO O0IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammsel, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOi paboyeil MporpaMMbl BOCHHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTro
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Copepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyEMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeAMETHBIM
pe3ynbrataM OOydeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTb pealu3alli MEKIPEeIMETHBIX
CBsizell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHETO OOIIero oO0pa3oBaHMS, IUIAHHPYEMBIC
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM 00y4EHUs;

e cojnepxanue yuyeOHoro mpeamera « Du3ukay mo rogam o0ydeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIas B KAUECTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’)KalolleM MHpE.
[konpHBIH Kypc (U3MKK — CHCTEMOOOpA3yIOIUN [l €CTeCTBEHHO-HAYYHBIX Y4YEeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnonb30BaHWE W aKTUBHOE
OpUMEHeHHe (U3MUYECKUX 3HAHUM ONpenenseT XapakTep M pPa3BUTHE Pa3sHOOOPa3HbBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B popMupoBaHUE YMEHUN
IPUMEHSATh HAyYHBIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YUeOHBIX HCCIIEI0OBAHUM.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (U3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca GU3UKH 0ObeAMHEH BOKPYT
¢uznueckux Teopuil. Benymmum B Kypce sBIsSeTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NYeCKoil HayKH, OCMBICIIEHUE CBSA3U Pa3BUTHUS (DU3UKHU C pa3BUTHEM OOILECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc GU3nku rnpeanonaraeT 3HakoMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn sxonocuzayuu peasn3yercss IMOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYy>KIeHHs Mpo0IeM palliOHAILHOTO MPUPOAOIOIBL30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MHOCTPOCHUS
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TpaHUIAX MPUMEHUMOCTH TEOpPHUH, I ONMCAaHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTteMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (GU3MKH peaTu3yeTcs MPekIe BCEero 3a cuér
OpraHHu3ay IKCIEPUMEHTAIbHON NesTeIbHOCTH o0yuarouuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUYEHUYECKUX MPAKTHYEeCKUX paboT. Brinenenue B ykazaHHOM mepedyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHHUKaMU 0O0pa3oBaTEIbHOIO
nporiecca UCXOsl U3 0COOEHHOCTEH TUIaHUPOBAaHUS U OCHALIeHUs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH U TMOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YENsAETCs PELIEHUI0 Pacu€THBIX U KaueCTBEHHbIX 3az1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YyYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasjelna
Kypca, TaKk U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXAIoIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CHTYaIlud IMPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpedoBanusmu PI'OC COO Kk MaTepuaIbHO-TEXHHYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCIOBMSX MPEIMETHOro KabMHeTa (pU3MKU WIH B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro LuKia. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyioBaHUE.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAlUil AJis HUCCIIEJOBaHMSI M3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopaTtopHoe 00OpyJOBaHUE AJISl YUYEHHUECKUX IMPaKTHUECKHUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecleyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTBI J1IaOOpPaTOPHOrOo OOOpYIOBAaHUS JOJIKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OOy4aromuxcs K HayuyHOMY H3YYEHHUIO

HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHud U (opMHUpOBaHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSM;



(dbopMHEpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yUeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

dbopMUpOBaHKE MPEACTABICHUA O POIM (U3UKH ISl PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHA.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B Mpolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

NpUOOpEeTEeHNE CUCTEMbI 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS NPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOMN KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoi
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI Pa3BUTHUSL YMEHUN NMPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JIeATEIBbHOCTH.

Ha usyuenne ¢usmku (6a30BbIi YPOBEHB) HAa YPOBHE CpPEIHEr0 00Iero oopa3zoBaHus 1O
yaeoHOMY iany MBOY OCOII Nel B 2023-2024 y4ye6HOM TOxy oTBeneHo 136 gaco B 10-12
3a04HBIX Kiaccax: B 10-m kmacce — 34 yaca (1 yac B Hemento), B 11-m kiacce — 34 ygaca (1 yac B
Hezeno), B 12 kmacce- 68 yacos (2 yaca B Henento); 136 yacoB B 0uHBIX KJaccax: B 10-M kmacce
— 68 yacoB (2 yaca B Heznento), B 11-M kimacce — 68 yacoB (2 yaca B HE/IEIIO).

[Tpennaraemslii B mporpamme 1no (Gu3nkKe nepeyeHsb J1adbopaTOPHBIX U MPAKTUYECKUX padboT
SBIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JeNaeT BBHIOOp MpoBeleHHsS 1ab0paTOpHBIX padboT u
OTIBITOB C YUYETOM UHIUBUAYATbHBIX 0COOCHHOCTENH 00yJatOIIUXCS.



COJAEP)KAHUE OBYYEHUA

10 J1 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MIO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToasl MO3HAHUSA OKpy»Karomiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHHIIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [[pyHITMIT COOTBETCTBUS.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPaKTUYECKOU AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBble U ITU(POBBIE U3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTh, MITHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEMbl KoopAuHAT. ClioKeHHE NMEepeMEIeHU 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEepEMEILEHUs MaTeprUaibHOW TOUYKU OT BPEMEHHU.

CBoOonHoe majeHune. Y cKkopeHne cBOOOAHOTO MaAeHHUS.

KpuBonuneiliHoe naBmxeHue. J[IBUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTEN HOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHE: CIUJIOMETpP, IBUKEHUE
CHaps/I0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Monenb cucteMbl OTCUETa, WILTIOCTPALlMsd KHHEMAaTUYECKUX XapaKTEPUCTHUK JBHIKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOAHOIO MaJeHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3y4yeHne HepaBHOMEPHOIO JBUKEHHUS C LIENIbIO ONPEIeTIeHUs] MTHOBEHHON CKOPOCTH.
HccnenoBaHne  COOTHOLIEHUS ~ MEXAY  MyTAMH, [POWIEHHBIMH  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue NBUKEHUS MapUKa B BI3KOW KUJKOCTH.
N3yuenune nBukeHus Tenaa, OPOIMIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHumn otHocutenbHOCTH ['anmuiies. Ilepoiit 3akoH HeroTona. MHepLmanbHble cUCTEMBI
oTCcUéTa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepualbHOU TOUYKU. Tpernii 3akoH HpI0TOHA [UIst MaTepUaIbHBIX TOYEK.

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

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPAOTO Tela.

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

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Wzydenue nBuxeHust Opycka 1o HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuajibHOM TOUKH. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HEpTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAIBHBIX CHUII C
W3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHH Tella Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nea 3. MoJsiekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaumdecTBo BemliecTsa.
[TocrosinHast ABoraipo.

TemnoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

TexHuyeckue yCTpOHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEHIECTBA, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHUSL.

Mogensb onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOJICHCTBHSL.

Mogaeinb, HUTFOCTpUPYIOLIAs IPUPOLY JaBJICHHs ra3a Ha CTEHKHU COCyJa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnne Macchl BO3JlyXa B KJIAaCCHOM KOMHATe Ha OCHOBE HM3MEpeHHH 00béMa
KOMHATBHI, IaBJIICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckas cuctemMa. BHYTpeHHss 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss1 SHEprust 0AHOATOMHOIO
UJeaIbHOTO ra3a. Buel Tenonepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUSA, U3IIyYeHHE. Y IenbHas
TEIJIOEMKOCTB BelecTBa. Koan4ecTBo TEIUIOTHI IIpH TEIUIoNepeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B MPpUPOJIE.

TenoBeie MamuHbL. [IpuHIUIBL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
TeruIoBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terioBoi MammHbl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIbHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HMPOOKH M3
OYyTBUIKH IO/ JICHCTBHEM CXKaTOrO BO3/yXa, HarpeBaHue >(upa B JATyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

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

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIAKHOCTh BO31yXa. HachblmeHHblil nmap. Y aenbHas TerioTa napooopa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYpPbl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanms.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUMU IIOJIy4EHHS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npy moHM>KEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pazjen 4. DiekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKN. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO 3aps/a.

B3aumopneiictBue 3apsmoB.  3akoH  Kynona. TodeuHslii  snekTpuyeckui  3apsia.
Onektpuueckoe nose. HanpsokéHHocTh snexTpuueckoro mnosd. [IpuHImn cyneprno3unuu
ANIEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH DIIEKTPUUECKOTO MOJIS.

PabGota cun osnektpocratuueckoro mousd. Ilorennuan. Pa3sHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B ANEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas NpOHUIAEMOCTb.

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

TexHnuyeckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HaAIEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM IOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku 6 pa3iuynvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AJIeKTpruueckoil nenu. KopoTkoe 3ambikaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
Juccoryanus. DIEKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMOCTOSITENbHBIN 1 HECAMOCTOATEIbHBINA pa3psaa. MoiaHuUsL.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTHUBJICHUS, BaKYyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAIN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COEIMHEHHUE POBOIHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYILIEH cuibl. KopoTkoe 3amMblKaHHE TalbBaHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYILIEH CHJIBI HMCTOYHMKA TOKA W €r0  BHYTPEHHErO
COTPOTUBIICHUS.



Hab6nronenue anexTpomusa.

Me:xnpeameTrHbie CBA3H

N3yuenne kxypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, Teopus, HaOIroaeHue,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl M MX IPOEKIMH HAa OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B JKUBOM npupoje, 1uddysus, ocMoc, TE1000MeH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIONEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BIaXKHOCTBH BO31lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonocus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHMs, NapoBas TypOwWHa, OBITOBOU
XOJOAMIBHHUK, KOHAUIIMOHED, TEXHOJIOTHU TOIYYEHUSI COBPEMEHHBIX MAaT€pPHAajOB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWH,  3JEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEp, 3JEKTpOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

12 A KJIACC

Pasjen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAyKUMH. [IpyuHIMN Cyneprno3uMy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHON
uHAyKuuy. KapTrHa TuHUI MarHUTHON MHAYKLIWHU TOJISl HIOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIyKIMU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYHIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOIyJib ¥ HallpaBJICHHE.

Cuna JlopeHma, €€ MOIydb MW HampaBlieHWE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBeHME DIIEKTPOMArHMTHOW MHAYKUMU. [IOTOK BeEKTOpa MAarHUTHOM WHIYKLUH.
DONEeKTPOABMKYIIAS CUJIa MHAYKLINU. 3aKOH AJIEKTPOMAarHUTHON nHAyKuuu Papanes.

BuxpeBoe snekrpuueckoe mojie. DJIEKTPOABIKYINAs CHUJIA HWHIAYKIUH B TPOBOJHUKE,
JBIKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIEHHE CAaMOMHTYKIIMU. DJIEKTPOIBHIKYILAsl CHUJIa CAMOMH Ty KIIUH.



DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3IEKTPOMArHUTBI, FIEKTPOABUTaTENb, YCKOPUTENN JIEMEHTAPHBIX YaCTUIl, UHAYKIIMOHHAS TeYb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MArHUTHBIM TOJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO TOJIA.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHON UHIYKITHH.

IIpaBuiio Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIECH CUIIbI MHAYKIIUU OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBieHre cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW MHAYKIIHH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUS

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosebanus. Ilepuon, wactora, amrmumtyna U ¢asa kosnebanui. IIpyXHHHBIH MasTHHK.
MaremaTnueckuil MasTHUK. YpaBHEHHE IapMOHMUYECKUX Kojebanui. IIpeBpaienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Kone6arenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHANOTUS MEXJY MEXaHWYECKMMH M 3JIeKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICATBHOM KOJ1eOaTeIbHOM
KOHTYDE.

[TpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYXeHHbIE MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeinyXIeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoactBo, mepegaya W NOTPEOJIEHUE 3IIEKTPUUECKOW SHEPIHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHus
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
TeHEepaTop IMEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmronenue 3atyxaromux KoleOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6nronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmbl  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociaeaoBaTeibHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOa MAJIBIX KOJIeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LEMH M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHumHbvle 60JIHb

Mexanuueckue BOJIHBI, yclioBUs pacrpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
U januHa BoNHBL [lomepednple W TpoaONbHBIE BONHBL WHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomaruuTHOi BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TeJIeBUACHU. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIIEHUS MEXaHUYECKUX BOJIH.

Habmtonenue natephepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue CBsI3M TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUIUTYJOW M YacTOTOU
KoJIeOaHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yroa MOJHOTO BHYTPEHHEIO
OTPaXKEHUS.

Hucnepcus ceeta. CroxxkHbIl cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNsI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TIIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHUuecKkue YCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JUpaKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIMOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['paHubl TPUMEHUMOCTH KJIACCHMYECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISl CKOPOCTHM CB€Ta B BaKyyMe, MPUHLUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHsI OKOSI.

Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOGOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» porosddexra.
Hasnenue ceera. Onbite [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuyeckue yCTpOHCTBA M MpaKTHUECKOE NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha JApyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZOPOZA.

BonHoBbie cBoiicTBa yactuil. Bonuel ae bpoitns. KopnyckyisspHO-BOJIHOBOM J1yaau3M.
CroHTaHHOE U BBIHYK/IEHHOE U3JTyY€HUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CHEKTPAJbHBIA aHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HabGnronenue nuHeiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHMS  sjpa. OtkpsiTHE
panunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpenesneHuio coctaBa paJioakTUBHOTO H3ITyUSHHS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHE TpoTOHa W HeWTpoHa. HyxionHas mopnens sapa ['eiizenOepra—VIBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.
OHeprus cBs3M HyKJIOHOB B sijipe. SnepHble cuibl. JledekT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIEp.
Anepuwiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SAIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Mertobl HaOMIOICHNUS U PETUCTPALIMH 3JI€MEHTapHBIX YacTHI.
@dyHIaMeHTalIbHbIE B3aUMOIeHCTBUS. EMUHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHMUECKHEe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIINUX YACTHUII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).



Pa3znen 8. DiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH

Ortanbel pa3BUTUs  acTpoHoMuHu. llpukiiagHOo€ UM MHMPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bun 3Bé3anoro He6a. Co3Bes3nus, spkue 3BE3/1bl, IIIAHETHI, UX BUJUMOE ABHKCHHUE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEpPUCTUKU. JlUarpamma «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botonuu CoslHLA U 3BE3/1. DTalbl XKU3HU 3BE3 L.

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenne u neuxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SIpax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojymapus u ipKue 3BE3/1bI.

Habmronenus B Teneckon JlyHsl, anet, Mneunoro Ilytu.

O0o0maroniee NoBTOpPeHHE

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YeloBeKa, POjdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (GOPMUPOBAHUU
npeCTaBiIeHUN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UIECKON KapTHHBI MUpa B 00IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kilacce oCymIeCTBISi€TCS C YYETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nousimus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpUs, HAOII0JIEHHE,
DKCIIEPUMEHT, MOACIIUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYeckue (YHKIUHU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
NPOEKIMM HAa OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTapHBIX (yHKIU,
IpU3HAKU TI0J100US TPEYTOIbHUKOB, ONPEIENIEHUE TUIOIIAU TIIOCKUX (pUryp u oobEéma Te.

buonocus: snekTpuyeckue SBICHUS B JKUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBl.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOHN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TIOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX PyaA, (POTOChEMKA 3eMHON
[IOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHU.



Texnonozus: MTAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TedYb, pajap, paauoNpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIHN armapar, BOJIOKOHHAsI ONITHKA, COTHEUHas OaTapest

IJIAHUPYEMBIE PE3YJbTATbI OCBOEHUS ITPOI'PAMMBI 10 ®U3UKE
HA YPOBHE CPEJIJHET'O OBHIEI'O OBPA30OBAHUA
OcBoenne yudeOHOro mnpeamera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICUUTh  JIOCTIDKCHHE  CIIEAYIOIIUX  JIMYHOCTHBIX,
METaNpeAMETHBIX U IIPEJAMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE PE3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «Du3nka» HOKHBI OTpPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaOIIUXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMid, IMO3UTHBHBIX BHYTPEHHHX
yOKICHHUI, COOTBETCTBYIONIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacuIMpeHne >KU3HCHHOTO OIBITa M ONBITA JCSITCIHOCTH B IMPOIECCE PEATM3alMA OCHOBHBIX
HaIpPaBJICHUH BOCITUTATEIBHOM JESITEIBHOCTH, B TOM YUCIIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIMU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJAUIHUOHHBIX OOIICUYEIIOBEUCCKUX TYMAHUCTHYCCKUX M JIEMOKPATUYCCKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B WHTEpECax TPakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTeIHbHON OpraHHU3aINH;

YMEHHE B3aUMOJICHCTBOBaTh C COIMAJbHBIMH HWHCTUTYTAMH B COOTBETCTBHUH C HX
(GYHKIHSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTH POCCUICKON TpaKTaHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHIKEHUSM POCCUHUCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIIEHHBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATSIHLHOCTH YUEHOTO;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYNBOTO OYAyIIETo;

4) 3¢TEeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasl ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIIETO
buznyeckoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEC K pa3muuHbiM chepam mpodecCHOHATHHONW JesITeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymien
poeccru M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:



c(OpPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIBTYphl, OCO3HAHHME TIJIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JICMCTBHI B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHUS
1eNel yCTOMYMBOro Pa3BUTHS YEJIOBEUECTBA;

paclIupeHre OIbITa JIeATEIbHOCTH HKOJIOIMYECKON HamnpaBI€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 110 (pru3mKe;

7) IEHHOCTH HAYYHOTO TMO3HAHMSI:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs (HU3NUECKOI HAYKU;

OCO3HAHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MPOIECCe M3YUYCHHS (PU3UKU
OCYILECTBIISITh MPOCKTHYIO U UCCIIEI0BATENBCKYIO €SI TEIIbHOCTh WHIUBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornueckue 1elcTBUs:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3MpOBaTh MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JOCTHUIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJHTATOB LIEIISM,
OIICHUBATh PUCKHU MOCJIECACTBUI JESITEIILHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBareibCKue AeiCTBUA:

BIIAJICTh HAYYHOW TEPMHHOJOTHUEH, KIIOUEBBIMHU TMOHATUSIMH M METOAAMHU (U3UUYECKOM
HaYKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIBCKON M MPOEKTHON AESITENHbHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a]1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0OB ITO3HAHHS;

BIIAJETh BHUJAMH JACSATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEPIpPETallH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPHU
CO3JJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TPUYHUHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3UpOBATh 3ajady, BBIJABUTATh
TUINIOTE3y €€ pEelIeHMs,, HaXOAUTh apryMEHThl Ui JI0Ka3aTelIbCTBA CBOUX YTBEPXKICHHH,
3a/1aBaTh NapaMeTPhbl U KPUTEPHUH PELICHUS;

aHAJM3UPOBATh TIOJYYEHHBIE B XOJIe PEHICHUS 3aJauyd Pe3yiabTaThl, KPUTHUYECKH
OIICHUBAThH UX JOCTOBEPHOCThH, MPOTHO3MPOBATh N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMyIHpoBaTH COOCTBEHHBIE 3aJaud B OOpa30BATEIbHOU NEATEIHHOCTH, B
TOM YHUCIIE TIPU U3yUEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsM, OLICHHBATh IPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;



BBIJIBUTaTh HOBBIE UJEH, IpEIaraTb OpUrHHAIbHbIE OJXOAbI U PELICHHUS;

CTaBUThH POOJIEMBI U 33J]aUH, JOMyCKAIOIINE albTePHATUBHBIC PELICHHUS.

Paborta ¢ nnopmanmeii:

BJIAJICTh HAaBbIKAMH IOJY4YeHHs MH(OpManuu (pU3NYECKOro COJACpX aHHUsA U3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM MPEICTABICHHS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCMOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3ALMOHHBIX 3aJad C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOTO COAEP)KAaHUS B pa3IMyHbIX (QopMmarax ¢ Y4EToM
Ha3HaueHUs HUHPOpPMALUMU U LEJIEBOM ayAUTOpUH, BBIOMpas ONTUMAIBHYIO (GopMy
IIPEJICTaBICHUS U BU3YyaIU3aL1H.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILECTBIIAThH OOIIEHHE HA YpOKax (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUyaJbHON paboThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEHWCTBUM, PaclpeicsiATh PO € Y4ETOM
MHEHHI yYaCTHUKOB, 00CY>KAAaTh PE3yIbTaThl COBMECTHOI paboTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0r0 Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATHh WAEHU C IMO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3JIMYHbIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (hOPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOThI € y4YETOM MMEIOMIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
pacHIMpSTh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUN;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;



croco0cTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO J3PYAWIIMH B o0mactT (GU3HKH,

MIOCTOSIHHO ITOBBIIIATH CBON 00pa30BaTEIbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH MHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUSI COBEPIAEMbIX JICHCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJILTATOB U OCHOBAHUI;

MCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallld, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YIbTATOB JIESITEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPY aHAIU3€E PE3YIbTATOB JIE€ATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce OCTHXEHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpEIHET0 00mero oopa3oBaHusl y OOYYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBLHOE COCTOSTHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

caMOperyJupoBaHus, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTMXKEHHUIO LEJIM U YCIexy,
ONTUMM3M, UHULIMATUBHOCTbh, YMEHUE AEHCTBOBATh UCXO/S U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHUE IPYTHX,
YYUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAWBAaTh OTHOIICHUS C JPYTHMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 ki1acce npeaMeTHbIe pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAxX poJjib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4yHOW KAapTUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHHMKH U TEXHOJIOTHM, B MPAKTUYECKOU
JESATEIILHOCTH JIIOIEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepHhajbHas
TOYKa, MHEpLUalbHasl cHUCcTeMa OTCYéTa, aOCOIIOTHO TBEPJOE TEIO, UACANBHBIM ra3, MOJEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIM IEKTPUUYECKUH 3apsil NIPU PELICHUN
du3nUecKkux 3a1ay;

pacro3HaBaTh (pU3MUecKHe sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHHUs BeUlecTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBM)KEHUE, CBOOOJHOE IMaJeHUE Ted,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaelcTBHe Ten, auddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJ MpH HarpeBaHuu
(oxJaKaeHNN), TEIJIOBOE PaBHOBECHE, HUCIApEHNE, KOHACH ALV, TUIaBICHNEe, KPUCTAIUIU3aLNs,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBILIEHUE JAaBJICHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM



CoCyZe, CBA3b MEKIY IapamMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aWMO/ICVICTBUE 3apsAI0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKCHUE, MCIONIB3YS (PU3NUYECKHUE BEIMYMHBI: KOOPAWHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHUjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHLMAJIbHAs SHEprusi, MeXaHudeckas paboTa, MeXaHU4ecKas MOIIHOCTb; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIONB3YEMbIX BEJIMYUH, UX
0003HAUCHHSI ¥ €JMHUIIBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYHHY
C IpYyTUMHU BEJIIMYUHAMY;

ONMCHIBATh HW3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHUSA, HCIOJB3YS
¢u3nueckue BENIWYHMHBL: JABJICHUE Tasza, TEeMIIepaTrypa, CpenHss KUHETHYECKas DSHEprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJNYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasa, KodQQGUIMEHT MOJE3HOro NEHCTBUS TEIUIOBOIO
JIBUTATEIIsA; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATh (PU3UUYECKHI CMBICI UCIIOIb3YyEMbIX BEIUYMH,
uX OOO3HAYCHHMS M EIMHUIBI, HAXOAUTHb (OPMYJBI, CBS3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMYMHAM;

ONMCHIBATh M3YUYEHHBIEC JJIEKTPUUYECKHE CBOMCTBA BEIECTBA M NIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ysl (PU3NYECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIE,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, WX OOO3HAueHHWs W EAMHUIIBI
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BETUUYUHAMY;

aHaJM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBJIEHUS, UCHOJb3Ys (pU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u |1l 3akonsr HbroTOHa, 3aK0oH coxpaHeHuUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHUsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IIPUHIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KMHETHUECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, IEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAaHEHUS
AIIEKTPUYECKOT0 3apsja, 3akoH KylloHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BhIpayKEHUE U YCIOBUS (TPpaHULlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3IuyaTh yCIOBUS UX O€30MMaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 10 HCCIIEOBAHUIO (PU3MYECKUX SIBJICHUM W IPOLECCOB C
UCMOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEeHuH, npu 3ToM  (GOpPMYyIHPOBAThH
npobiemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOHpaThb YCTaHOBKY U3
IPeJI0KEHHOr0 000PYA0BaHUS, TPOBOAUTD ONBIT U (POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh NPSAMbIE U KOCBEHHBbIE H3MEpPEeHMsI (DU3MUECKUX BEJIWYUH, HPU ITOM
BBIOMpPATh ONTHUMAJbHBIN CIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMUYMHAMU C HCIOJIb30BAHHEM
OpSIMBIX HM3MEPEHHMH, MPH ATOM KOHCTPYUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pE3YJIbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKHX BEIWYHMH B BHJIE TaONMIl U IpadUKOB, JIEIaTh BHIBOABI
10 pe3yJIbTaTaM MCCIEI0BAHNUS;

coOnrofarh mnpaBuiaa O€30MacHOro TpyZa MpU MHPOBEACHUM HCCIIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOM M TMPOEKTHOW JESATeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOPaTOpHOTo 000y IOBAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/1a4ll BHIOMPATh (PU3NUYECKYIO



MOJIeJIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJIbl, HEOOXOIWMble s e€ peleHus,

NPOBOJUTH PACUYEThI U OLIEHUBATh PEATIbHOCTH MOJyYCHHOTO 3HaUeHHs (PU3MYecKol BEIMUHHBI,
pelaTh KayeCTBEHHbIEC 3ajJjaud: BBICTPAUBATh JIOTMUECKH HEIPOTUBOPEUMBYIO ILIETIOYKY

paccyXIeHUM ¢ OMOPOi Ha U3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCIONIb30BAaTh NPU  pPEIICHUH Y4YeOHBIX 3ajjad COBpPEMEHHblE HH(OPMAaLUOHHBIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH W TPEACTABICHHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAaIuM, MOJYYSHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIy4YaeMyto HH(pOpMaIIHIO;

[PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieueHrs 6€30MacHOCTH MpU 0OpaIlleHUH C MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/10POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBECHHS B OKpY Kalolel cpefie;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh padboOTy
TPYNIIBI, PpAIMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIILHOCTH B
HECTAHJIAPTHBIX CUTYyalMsIX, aIeKBAaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYIIBI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K xonuy oOyuenus B 11 kjacce npeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpaxX pojib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAYyYHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTHYECKON
NEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKOM KAPTHHBI MUPA;

YUUTBHIBaTh TPAHHUIBl TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYeUHBIH
JNEKTPUYECKUN 3apsif, Jyd CBeTa, TOYEUYHBIM MCTOYHUK CBETa, fAJEpHas MOJENb aroma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa MPH pelIeHur GU3NYECKUX 3a/1a4;

pacrnio3HaBaTh (PU3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOM (DPM3MKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOE JECWCTBUS TOKa, B3aUMOJEWCTBHME MAarHUTOB, 3JIEKTPOMArHUTHas
UHAYKIUS, JAeHCTBHE MAarHUTHOTO IMOJIi HA IPOBOJHUK C TOKOM W JBHXKYIIMHCS 3apsj,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus W MOJApU3alMs CBETa, JTUCHEepCUsi CBeTa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

ONMCHIBATh M3yUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTONB3ysl (U3NYECKHUE BETUYMHBL: AJIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTPUYECKOoe
HarnpsKeHUe, 3JeKTPUUYECKOe CONPOTUBIICHNE, pa3HOCTh MOTEHIMAJIOB, JIEKTPOABMKYIIAst CUia,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOIO0 M MAarHUTHOTO IOJIEW, MEepUuoja W 4YacToTa KojieOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOILECCe TapMOHUYECKUX DJIEKTPOMAarHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHME€ M OINTHYECKas CWia JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIONB3YEMbBIX BEIWYMH, WX O0O3HAUCHWS W CIHHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUNHY C JPYTUMU BETUYUHAMU;

ONHUCBHIBATh M3YYCHHBIE KBAHTOBBIE SIBIEHUS W IPOLIECCHI, HCMONb3Yys (QHU3UUYECKUE
BEJIMYMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M YacTOTa CBETa, SHEPrus u
uMnyiasc (OTOHA, TMEpPUOJ TNOoJypachana, SHEPrHsl CBSI3M aTOMHBIX SA€p, MPU ONHUCAHUU



MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PU3MYECKYIO BEIMUYMHY C OPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3UUECKON BEITMYHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUSA, UCHOIb3YS (U3NYECKHE 3aKOHBI U
OpUHUMIBL: 3aKkOH OMa, 3aKOHBlI [OCJIENOBATEIBHOIO M NApaJIeIbHOTO COCAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHuna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
cBeTa, ypaBHeHHe OHHmTeWHa 11 ¢GoTodddexTa, 3aKOH COXpaHEHUsS DSHEPruu, 3aKOH
COXpaHEHHUs MMIIYJIbCa, 3aKOH COXPAaHEHHUs DIIEKTPUUYECKOro 3apsfa, 3aKOH COXPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJaTel bopa, 3aKOH pagMOaKTUBHOIO pacmnajna, IpU 3TOM pa3ivyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpEeNEeNATh HAMPABICHWE BEKTOPA MHAYKLIUU MAarHUTHOTO IIOJIsI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTh U OIUCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHl IO HCCIECIOBAHHIO (PU3NYECKUX SIBICHUN M MPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (HOpMyIHpoBaTh
npobnemy/3agady H  TUNOTE3y Y4YeOHOrO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BBIBOJKI;

OCYHIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIWYHH, MPU HTOM
BBIOMpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJbTAaThl MOJYYEHHON 3aBUCHUMOCTHU
dbuznyecKux BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCJIEJIOBAHMSI,

coOnrofarh mnpaBuia O€30IaCHOrO TpyJa MpU MIPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTrO SKCIEPUMEHTa, Y4eOHO-MCCIe0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OPaTOpHOro 000pYyIOBAHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (PHU3MUYECKOH MOJIENbl0, HCIOIb3Ys
¢u3nyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHaJlM3a YCJIOBHS 3a/la4i BHIOUPATh (PU3NUYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOT0 3HaUeHHs! (pU3nYecKoi BEIMUHHBI,

pemaTth KauyecTBEHHbIE 3aJaud: BBICTPAaMBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJad  COBPEMEHHble HH(OpPMAIMOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH U TpEICTaBlIeHUs y4eOHOH u
HAy4YHO-TIOMYJISIPHOM HMH(QOpPMAIMK, MOJIYYEHHON W3 Pa3IM4YHBbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIo;

OOBSICHATH MPUHIHIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3anyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOekKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpalleHUH ¢ TPHOOpaMH U TEXHUUYECKUMH YCTPOICTBaMU, IS
COXPAHEHHUS 3/10pPOBbS U COOIIOIEHNS HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKpY Kalollel cpefie;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TpYNIIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME

10 I KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpoubnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
bu6mmorexa [IOK
1.1 ) 2
W3HUKa U METO]Ibl HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoreka [IOK
' Ma3oBbIE MEPEXOIBI 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

Pasnea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK
' pasIMYHBIX 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

12 A KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoabnsie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK

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

Hroro no pazgeny 4

Pasznen 4. KBAHTOBASA ®U3UKA
41 Sene CBAHTORON ONTHK 6 bubnmnorexa [JOK

. JIEMEHThHI KBAHTOBOM ONTHKHU

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

4.2 Crtpoenue aToma 4 bubnuorexa [JOK



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¢

4.3 ATOMHOE SApO

Hroro no pazneny

15

Pa3peua 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmoreia LIOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHUE

61 Ocobmamemee nostopertnc ‘ i m edso0 WTHALST
Hroro no pazneny 4
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

ITOYPOYHOE IINTAHUPOBAHHUE

10 J1 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonrTpoabnbsie IIpakTHueckue Aara o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUs
padoThI padoTbI pecypcbl

®du3nka — HayKa O IpUpo/Ie. BuGmiorexa LIOK
Hay Hbie METOAEI NO3HAHNS 1 06.09.2023 https://m.eds00.ru/ff0c32e2
OKPY’KaIOIIEer0 MUpPa
Poab u mecTo pusuku B
(hopMUPOBaHUHM COBPEMEHHOM BuGmmorexa LOK
HAYFIHOT ICAPTHILT MIP3, B 1 08.09.2023 https://m.eds00.ru/ff0c33e6
MPAKTUYECKOU JeATETbHOCTH
monen
MexaHu4ecKoe IBHKCHHE.
OTHOCUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
nekenus. [lepemernenue, 13.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHHUE
PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bubnuoreka [IOK
JIBYDKECHUE 15.09.2023  https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JIBIDKEHE 20.09.2023  https://m.edsoo.ru/ff0c372e
CBobOoaHOe nageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MAaEHUS 22.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe I[BI/I)KGH\I’/IC. Butmorexa LIOK
JBIDKEHIE MATEpHATLHON TOMKH 10 L 27.09.2023  https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU
[IpuHIKT OTHOCUTEIBHOCTH 1 bu6mmoreka [IOK



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

lanunes. MuepuuanbHbIe CHCTEMBI 29.09.2023  https://m.edsoo.ru/ff0c3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca Tena. Cuna. [Ipunuun
9 CYNEPIIO3UIINH CHIL BpToij)ﬁ 3aKOH bubmiorexa LIOK
. 04.10.2023  https://m.edsoo.ru/ff0c3be8
HreroTona nist MaTepuanbHOM TOUKU

10 Tperuii 3akon Herotona s bu6mmoreka [IOK
MaTepHaIbHBIX TOUCK 06.10.2023  https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOTO TATOTCHHS.

11 Cuna T}DKGCTI;/)I. [TepBas bubmmorexa LIOK

11.10.2023  https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 13.10.2023  https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COpOTUBIEHUS TPU bubnnoreka [JOK
JIBUKEHUU TEJIA B KUAIKOCTHA WU 18.10.2023  https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHO€ U BpalareabHOe

BIDKEHHE a0COJIFOTHO TBEPIOTO
14 "Ir[ena. ?\/Iofaeg;(zznﬁm. (l)_ln;r:)ﬂcnnbl. bubnuorexa LIOK
N 20.10.2023  https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECUS TBEPAOTO
Tena
NMnynsc MaTepualbHONM TOYKH,

15 CUCTEMBI MaTepPUATbHBIX TOUEK. bubmuorexa [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI 25.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE IBI)KEHUE
PaboTa 1 MOIIIHOCTH CHIIBL.

16 KH6I{()GTHHGCK:;II SHEPTUst bubmorexa LIOK

27.10.2023  https://m.edsoo.ru/ff0c4502

MaTepuaabHOW TOUKH. Teopema 00



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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N3MEHEHUH KMHETHYCCKOM OHCPIrun

17

[loTeHuumanpHas SHEpTHUsL.
[ToTeHunanbpHas 3HEpPIUs ynpyro
neGopMHUPOBaHHON NPYKUHBIL.
[ToreHmanpHas 3Heprus Teina
BOJIM3M IOBEPXHOCTH 3eMITH

08.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IloTeHumanbpHBIC U
HENOTCHIUAIIbHEIC CHIIBL. CBS3b
paboThI HEMOTCHIIUATHHBIX CHII C
H3MCHCHHEM MEXaHNYECKO
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

10.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnast pabota
«MccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHHEM MEXaHWYEeCKOM
SHEpIuu Teja Ha Ipumepe
pacTsHKeHUs PE3UHOBOTO KIyTay

15.11.2023

20

KonTponbHas padbota no teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

17.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4bh74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Hudbdysus

Xapaktep JBUKEHUS U
B3aUMOJECUCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHust ra3os,
KUJIKOCTEN U TBEPJBIX TEIl

22.11.2023

24.11.2023

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



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konnuectso
BemiecTBa. [locrosHnas ABoraapo

29.11.2023

24

25

26

27

TernnoBoe paBHOBECHE.
Temneparypa u e€ usmMepeHue.
[Tkana remneparyp Llenbcus

Wneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomtoTHas TemrepaTypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPTUM JIBU>KEHUS MOJIEKYJI.
YpaBuenue MeHeneena-
Knaneiipona

3axon JlanpToHa. ['a30BbIe 3aKOHBI

01.12.2023

06.12.2023

08.12.2023

13.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

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

28

JlabopaTopHas pabota
«HccnenoBanne 3aBUCUMOCTH
MEXTy TTapaMeTPaMU COCTOSHUS
pa3pekeHHOTO raza»

15.12.2023

29

30

31

W3onpoueccs! B M1€aIbHOM Ira3e U
uX rpaduueckoe npecTaBIeHne

BuyTpenHsst sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CHIOCOOBI €€ U3MEHEHHSI.
KonuuecTBo TemnoTs! u padora.
BryTtpeHnHss sHeprus
OJTHOATOMHOTO HEaTbHOTO ra3a

Bune! rerionepenaun

20.12.2023

22.12.2023

27.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bubnmoreka [JOK
https://m.edsoo.ru/ff0c5952

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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VY nenpHag TEINIOEMKOCTE BEIECTBA.

KommgecTBO TENIOTH IpH

bu6mmoreka [IOK

32 Terutonepenaye. AnnadbaTHbIi 29.12.2023 @ https://m.edsoo.ru/ff0c5c36
rpotecc

33 IlepBbIil 3aKOH TEPMOAVHAMUKHU U bubmumorexa [IOK
ero NpUMEHEHHE K U30IPOoIIeccamM 10.01.2024  https://m.edsoo.ru/ffOc5efc

34 Heo6paTH]1\3400Tb FpOHeCCOB B BuGmiorexa LIOK
HPHPO/IE. BTOPOH 3aKOH 12.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH

35 [Tpunmun nevicrBus u KI1/{ bu6mmoreka [IOK
TETJIOBOM MAITHHBI 17.01.2024  https://m.edsoo.ru/ffOc600a

36 ukn Kapnao u ero KIT 19.01.2024

37 DKOJIOru4ecKue mpooIeMbl
TETUIOHEPTETUKH 24.01.2024

38 01\6/10611121}01111/11/1 y1:()£)1< 0 bubmuorexa [JOK
(IONIERYIBIPHA (ST LICHOBR 26.01.2024  https://m.eds00.ru/ff0c6938
TEPMOIUHAMUKIY
K

o ;)/IHTpOHI)Haﬂ pa6q<))Ta o TgMe BuGmorexa LIOK
(YVIOICRYILIpHa QIHIA. LCHOBH 31.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI

40 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubnnoreka [JOK
Vcniapenue u KUmeHune 02.02.2024  https://m.edsoo.ru/ff0c63b6

“ AiCOJI;(Z:THaHOI;I om;cgznbﬂzﬂ ] BuGmiorexa LIOK
BIIQYKHOCTH B Xa. BIIIICHHBIHA
ng v H 07.02.2024 https://m.edsoo.ru/ff0c64d8

42 Tsépnoe teno. Kpucrammueckue u bubnuoreka [IOK
amop(HbIe Tesa. AHH30TPOIHUS 09.02.2024  https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CBOWCTB KpHUCTAILIOB. JKuakue
Kkpuctajuibl. COBpeMEHHbIE
Marepuabl

[IinaBneHue n KpUCTATUIU3ALIMSL.

bubmuoreka [JOK

43 ¥ ACIEHA TEIIOTA IARTCHI. 14.02.2024  https://m.eds0o.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEIJIOBOTO OanaHca Bubmiorexa LIOK
16.02.2024  https://m.edsoo.ru/ff0c6820
OnekTpusanus Tea. DIEKTPHICCKUN
45 3ap;1L[.pI[BaL113HILa aneKTpI/IzIZ:CKHX bubmorexa [IOK
21.02.2024  https://m.edsoo.ru/ff0c6bcc
3apsJI0B
[TpoBOAHWKY, TUIIEKTPUKH U
46 MOJIYIIPOBOIHUKU. 3aKOH bu6mmoreka [IOK
COXpaHEHHS DIIEKTPUIECKOTO 23.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsna
BzaunmopeticTBue 3apsioB. 3aKoH
47 KyJ‘IOHafITO‘-Ie‘-IHI)II\/'I F3)JIiKTpI/IHeCKI/H?I Brbmiorexa LIOK
28.02.2024  https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB AIIEKTPUYECKOro
48 nosist. [IpuHImn cynepno3unuu bubnnoreka [JOK
AIIEKTPUUECKUX TOJIeH. JInHuM 01.03.2024  https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cuit 3J1eKTpoCTaTHIECKOro
49 TTOJISI. HOTeHIII/IaJ'I.pPaSHOCTI) bubmmorexa LIOK
06.03.2024  https://m.edsoo.ru/ff0c6f00
MTOTCHITNAIOB
[TpoBOTHHMKY U AUDIICKTPUKHU B
50 BJII;KTPI([)CTaTI/IIIE;HCKOM norj)Ie. bubmorexa IOK
08.03.2024  https://m.edsoo.ru/ff0c7018

I[I/IB.HGKTPI/I‘ICCKaSI MPOHUIIACMOCTDb



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
https://m.edsoo.ru/ff0c7018

o1

OnexrpoémkocTs. Konnencarop

13.03.2024

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

52

53

54

55

56

57

DNEeKTPOEMKOCTD MIIIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsHKEHHOT0 KOHJIEHCaTopa

JlabopaTopHas pabota "l3mepeHue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMnI neiCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
amnmapara, CTpyHHOTO IpUHTEPA.
DneKTpocTaTHuecKas 3alluTa.
3azemIieHre AIIeKTPOIPrUOOPOB

DNEeKTPUYECKUM TOK, YCIOBHS €r0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akon Oma it
ydacTKa Ienu

ITocnenoBarenpHOE, TapaUIEIBHOE,
CMEIIaHHOE COETMHEHNE
poBOJIHUKOB. JIaGopaTopHas
pabota «M3y4yeHne cMeIIaHHoro
COEAMHEHUS PE3UCTOPOBY

Pabora u MOIIHOCTb

AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

0.5

15.03.2024

20.03.2024

22.03.2024

03.04.2024

05.04.2024

10.04.2024

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c74f0

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

58

3akon Oma 15t TOJTHOM
(3aMKHYTOM) DJIEKTPHYECKOM IICTIH.
KopoTtkoe 3ambikanue.
JlaGopatopnas pabora «M3mepenue

0.5

12.04.2024

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



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

OJ1C ncToyHMKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

DneKTpOHHAs IPOBOJAUMOCTD
TBEP/IBIX METAJUIOB. 3aBUCUMOCTD

59 COMPOTHUBIICHUS METAJIJIOB OT 17.04.2024
temreparypbl. CBEpXIPOBOJUMOCTh

60 DIEeKTPUYECKHI TOK B BaKyyMe.

CBoiiCcTBA JIEKTPOHHBIX ITYYKOB 19.04.2024
[TonynpoBOAHUKH, UX COOCTBEHHAS

61 Y IPUMECHAsk TPOBOAUMOCTD. bubnnoreka [JOK
CBoiicTBa p—Nn-mepexoa. 24.04.2024  https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBEIE TPUOOPHI
DIEeKTpUYECKHI TOK B pacTBOpax U

62 pacrmiiaBax 3JIeKTPOJIUTOB. bubnmnorexa [JOK
DNEeKTpOTUTHYECKAs TUCCOIHAITHS. 26.04.2024  https://m.edsoo.ru/ff0c82ba
OneKTponaun3
DNEeKTPUYECKUI TOK B raszax.

63 CamocTosTenbHbIN U bubmuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psill. 08.05.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuueckue nprudopsl U

64 YCTPOWCTBA U X ITPAKTUYECKOE bubnnorexka [JOK
npuMeHeHue. [IpaBuna TeXHUKU 10.05.2024  https://m.edsoo.ru/ffOc86fc
6e30macHOCTH

65 O6o0maromuii ypok bubnuorexa [JOK
«DIEKTPOAMHAMHUKAY 15.05.2024  https://m.edsoo.ru/ff0c88be

66 KonrponsHas pabora no teme bubnuoreka [IOK
«nekrpocraruka. [locTosHHBIH 17.05.2024  https://m.edsoo.ru/ffOc8a8a



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

3JeKTpuYecKuii TOK. Toku B
Pa3IMYHBIX Cpeaax»

PesepsHblii ypok. KonTponbsHas
67 pabota mo Teme
"DnexTpoauHaMuxa"
PesepBHbIil ypok. O600mIaronmit
ypok no teMaMm 10 kinacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68

22.05.2024

24.05.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c



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

12 A KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbnusie IIpakrnyeckue oOpa3zoBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThI padoThI pecypchl
ITocTossHHBIC MATHUTHI U UX

1 B3auMOJIEHCTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHTYKIIUH. 04.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MarsuTHoOe 1oJie TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
BsanmopelicTBHE TPOBOIHUKOB C 04.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHnas padora «M3yueHue

3 MarHIETHolso noiﬂ KaTy'IHKI/IyC 1 1 bubmorexa IOK

11.09.2023  https://m.edsoo.ru/ffOc98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccneqoBanue neicTeus 11.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBEe MarHUTHOTO II0JIS Ha

5 JBIKYIIYIOCS 3aPSKEHHYI0 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenma. Pabora 18.09.2023 = https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DIIeKTpOMarHuTHasE WHIYKITHS.

6 [ToTrok BekTOpa MarHUTHOU 1 18.09.2023

unaykuud. DJ1C uaaykiuu. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapajes

JlaGopaTtopHnast pabora
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnyKTUBHOCTD. SIBIICHUE
camonHykuuu. OJ1C
CaMOUHIYKIUU. DHEPrusi
MarHUTHOTO TIOJISL KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa U UX
IPUMEHEHHE: TIOCTOSHHBIE
MarHMThl, 3J1€KTPOMArHUThI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHII,
WHTYKITUOHHAS T1eYb

25.09.2023

25.09.2023

02.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

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

10

11

12

Ob6o06maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
WHTYKITUS

KonrtponbHas pabora no reme
«MarnaurHoe 1oie.
DJIeKTPOMAarHUTHAS HHYKIIHSD

CB006oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamenue 3aepruu

02.10.2023

09.10.2023

09.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

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

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

13

JlaboparopHuas pabota
«HccnenoBanue 3aBUCUMOCTH

16.10.2023



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

neproa MajblX KoJIieOaHuii rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenpHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHHUs B MI€AIbHOM
K0JIeOAaTeIbHOM KOHTYpE. AHAJIOTHS
MEXy MEXaHUUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAaHUSIMU

16.10.2023

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

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrur B UACAJIbHOM
K0JIeOaTeIbHOM KOHTYPE

23.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeiHy X 1eHHbIE
MEXaHUYECKUe KoJieOaHusl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHMs

23.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

17

[IepeMeHHBIH TOK.
CuHycouanbHbIN epeMeHHbIN
TOK. MOIIIHOCTh NEPEMEHHOTO TOKA.
AMIUTATYIHOE U JIEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA ¥ HAIIPSHKEHUS

13.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKQ, F€HEpaTOpa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTporepeaay

13.11.2023

20.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynbsTypa ncnonp3oBanus ) 90.11.2023
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HU
MexaHnuecKre BOJIHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 gKoppocn.ppacnpOCTpaII){erm u bubmmorexa LIOK
27.11.2023  https://m.edsoo.ru/ffOccab4
JuiMHA BOJIHBL. [lomepeunslie u
TIPOJIOJIBHBIC BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka 27.11.2023  https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 CBOfIClI“)Ba u ckopoctb. [lIkana bubmmoreia LIOK
04.12.2023  https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMATrHUTHBIX BOJTH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts 04.12.2023
cBs3u. Pagnonokamnus
o5 Konrtponbnas padora «Konebanus bubnuoreka [IOK
Y BOJIHBI» 11.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpsamonuHEHOE pacIpOCTpaHEHNE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuorexa [JOK
ToveuHslit ©ICTOUHUK cBeTa. JIyu 11.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oré)amemm cgeta. [loctpoenue Bubmiorexa LIOK
. 18.12.2023  https://m.edsoo.ru/ff0cd4e0
n300paKeHMIA B TUIOCKOM 3epKajie
28 [Ipenomnenue crera. [TonHoE bubnmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTpakeHHE. 18.12.2023  https://m.edsoo.ru/ffOcd7f6
[IpenenpHbIN yroJ MOJIHOTO
BHYTPEHHET0 OTPaKEHUS

29 JlaboparopHas pabota «3mepenue bubnmoreka [JOK
TIOKa3aTes IPEJIOMIICHHS CTEKIIa» 25.12.2023  https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzobpaxenuii

30 B JIMH3E. d)o;f/[yna TOHKOﬁpHHHSLI. Bubmiorexa LIOK

25.12.2023  https://m.edsoo.ru/ffOcddle

YBennyeHue JuH3bI
JlaGopaTopHnas pabota

31 «I/ICCJIGL[OBaIiI/Ie CBOWCTB 15.01.2024
U300paXeHUI B TUH3AX)
Hucniepcus cBera. C0XKHBII cOCTaB

39 oenoro cBera. Llet. JJaboparopHas
pabota «Habmroienue aucnepcuu 15.01.2024
CBETa»

33 Wurepdepennus ceeta. Judpaxnus bubnnoreka [JOK
ceta. JludpakironHas pemeérka 22.01.2024  https://m.edsoo.ru/ffOced22

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipu3zanus ceera 22.01.2024  https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOpsI U

35 YCTpOICTBA U yCIIOBUS UX 29.01.2024
0€3011acCHOTr0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH

36 KJIACCUYECKON MEXaHUKH. bubmuoreka [JOK
[ToctynaTs! crienuanbHONU TEOPUU 29.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH

37 OTHOCHUTEIBHOCTD bu6mmoreka [IOK
OJTHOBPEMEHHOCTH. 3aMe IIeHHE 05.02.2024  https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJINHBI

OHeprusi U UMITyJIbC
pensTUBUCTCKOM yacTuibl. CBsI3b

bubmuorexa [JOK

38 MaccChl C SHEPTUEH U UMITYJIbCOM. 05.02.2024  https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponpHas padora «Onruka.
39 OCHOI;LI CHGHI/II)aHBHOﬁ TEOPUH bubmorexa [IOK
12.02.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmyina [1nanka. bubnuoreka [IOK
DHeprus 1 uMITyJbe GOTOHA 12.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTICTOBAHHUE
41 (1)OT£3(1)(1)6KT3.. OHI)IIITBI A.T. Bubmiorexa LIOK
19.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorpdekra. YpaBHEeHHE
42 3I>'IHHITe§Ha nnq:[(bq)oroaq);ema. Brbmiorexa LIOK
19.02.2024  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
apnenue ceera. OnwiThl [1. H.
43 JII[e6ez[eBa. XHUMHYECKOE OENCTBHUE bubmorexa HOK
26.02.2024  https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoiucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:
dboToreMeHT, POTONATUHK, 26.02.2024
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3anay o teme bubmuoreka [JOK
«DIIeMEHTBI KBAHTOBOI OITHUKI 04.03.2024  https://m.edsoo.ru/ff0d0302
Moaens atoma ToMcona. OnbITHI
46 Peslelp(bopna 10 PACCESTHUIO O~ bubmmorexa LIOK
04.03.2024  https://m.edsoo.ru/ff0d091a

yactull. [ImanerapHas Mmoens



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

aToMa

47 ITocrynatel bopa bubmmorexa LIOK
11.03.2024  https://m.edsoo.ru/ffOdOafa
N3znydyenue u noriomenue GOTOHOB

48 MIpH Mepexoie aTomMa C OJTHOTO bu6mmoreka [IOK
YPOBHSI SHEPIMH Ha Ipyroi. Busl 11.03.2024  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHOBBIE CBOMCTBA YaCTHII.

Bounnsr ne bpoiiis.
49 KOpHyCiYHﬂI;)HO-BOHHOBOﬁ bubmmorexa LIOK
18.03.2024  https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3TyUYCHHE
OTKpBITHE PAIUOAKTHBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnmnoreka [JOK
OIIPEJICTICHUIO COCTaBa 18.03.2024  https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3ITYUYCHHS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nyueHus. Bnusaue
PaANOAKTUBHOCTHU Ha KUBBIE 01.04.2024
OpTaHU3MBI
OTKpbITHE TIPOTOHA U HEUTPOHA.

59 N3otomnsl. Anba-pacna. bubnnoreka [JOK
DNEeKTPOHHBIN U MO3UTPOHHBIN 01.04.2024  https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-u3nydeHue
DHeprus CBSI3U HYKIOHOB B SJIpE.

SnepHbie peakiun. A nepHbIi
53 pélalfTop. III)po6IJI16MLI iel;)cneKTan bubmmorexa LIOK
’ ’ 08.04.2024  https://m.edsoo.ru/ff0d1356

HKOJIOTUYECKUE ACTIEKTHI AJIEPHOI
SHEPTreTUKU



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

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. METO b1
HAOJIO/ICHUS ¥ pErUCTPaIUU
3JIEMEeHTapHbIX yacTuil. Kpyribri
cton «DyH/1aMeHTalIbHbIE
B3aUMOJICHCTBUS. ENMHCTBO
¢$u3nUecKoil KapTHHBI MUPa»

Bun 3Bé3ngnoro Heba. Co3Be3aus,
SIpKUE 3BE3/1bI, IUNIAHEThI, UX
BuguMoe asmxeHue. ConHeuHas
cucTreMa

Conune. ConHeuHast akTUBHOCTb.
Nctounuk sueprun CosHia U 3BE311

08.04.2024

15.04.2024

15.04.2024

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

57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHON
MOCJIeIOBATEILHOCTH. BHYTpeHHEee
ctpoenue 3B€311. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKIACHUU
n 3BoJirorun CoJtHIIa U 3BE3 T

22.04.2024

58

Muneunsiii [IyTe — Hama
I"amakTuka. [lonoxenne n
nerxenne ConHna B [anakTuke.
lNanmaktuku. YEpHbIe ABIPHI B sApax
raJJakTUK

22.04.2024

59

Bcenennas. Pas0Oeranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukToBO€ HU3yUYeHUE.
MertaranakTuka

29.04.2024

60

Hepemennsie mpoOaemMsl



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH

29.04.2024

61

62

63

64

KoHnTtpoisbHas pabota «DJIeMEHTHI
ACTPOHOMHMH U acTPOPUIUKI

O6o6matomuii ypok. Pons dpuzukn
1 aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax esaTeIbHOCTH
YyeJloBeKa

O6o6maromuii ypok. Pons 1 Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAYYHOU KapTHHE
Mupa

Ob6o6maromuit ypok. Posb
buznyeckoit Teopuu B
dbopMUpOBaHUU TIPENICTABICHUI O
buznyecKoil kKapTUHE MUpa

06.05.2024

06.05.2024

13.05.2024

13.05.2024

65

66

O6o06matomuii ypok. Mecto
(U3nUUeCKOil KapTHHBI MUPA B
0011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
NPEJICTaBICHUN O IPUPOJIC

PeszepBHBIil ypok. MarautHoOe 1ose.

SJ'ICI(TpOMal" HUTHAaA UHAYKIOHA

20.05.2024

20.05.2024

67

68

PesepBnbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEIIBHOCTH

Pesepnblit ypok. KBantoBas
¢u3uKa. DIeMEeHThl ACTPOHOMHH U

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



https://m.edsoo.ru/ff0d1784

acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




Conepxanne y4eOHOro npeaMera B 3204HBIX Kjaccax

10 knacc B,I' (3a0unblii)
Paznen 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS

®du3suka — HayKa o npupoze. Hayunbsie MeTo bl MO3HAHUA OKpYIKaroIiero mupa. Pois skcriepuMenTa u
TEOPHH B IIPOLIECCE MMO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue GU3NYECKUX SIBICHUH U mporieccoB. Hayunpie runote3sl. @U3ndecKue 3aKOHbI U TEOPHH.
['paHuIBl TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHHIIMT COOTBETCTBHSL.

Ponb u MecTo pus3uku B GOopMUPOBAHUN COBPEMEHHOM HAyUYHOU KapTUHBI MUPA, B IPAKTUYECKOU
NEeITEILHOCTHU JIIOICH.

JemoncTpanuu

AHaoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3pen 2. Mexanuka

Tema 1. KunemaTunka

MCX&HI/I‘IGCKOG JIBUXKCHUC. OTHOCI/ITCJ’ILHOCTB MECXAHUYCCKOT O IBUXCHUA. CI/ICTeMa oTcuéra. TpaCKTOpI/IfL

[Iepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHaIbHON TOUKH, UX
IIPOEKIIMU HA OCU CUCTEMBI KOOpAUHAT. CI0KEHUE NEPEMEILIEHNN U CII0)KEHUE CKOPOCTEM.

PaBHOMepHOC 1 paBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABHIKCHUC. Fpa(l)I/IKI/I 3aBUCUMOCTH KOOPAHHAT,
CKOpPOCTH, YCKOPCHUS, ITYTH U ICPEMCILICHU A MaTepHaHBHOﬁ TOYKHU OT BPEMCHU.

CBoOoHOE majieHune. Y CKopeHne cBOOOTHOTO Ma/ICHHS.

KpuBonunelinoe nBuxeHue. J[BkeHre MaTepUaibHOM TOUKH 10 OKPY>KHOCTH C IOCTOSIHHOM 10 MOJTYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOpOCTh. [lepron u wactora obparnieHus. LlenTpocTpemurensHoe
YCKOpEHHUE.

TexHnueckue yCTpoicTBa U NPaKTUYECKOe IPUMEHEHUE: CITUIOMETD, ABUKEHUE CHAPSI0B, LIETIHbIE U
pEMEHHBIE TIepeayn.

JemoncTpanuu

e Mopenb cucTeMbl 0TCUETA, WIUTFOCTPALU KUHEMATUYECKUX XapaKTePUCTUK JABHKEHHUS.
o [IpeoOpa3zoBaHue ABIKEHUH C UCIIOJIE30BAaHHEM IIPOCTHIX MEXaHH3MOB.

o [lageHue Ten B BO3AyXe U B Pa3pekeHHOM IPOCTPAHCTBE.

o HaGmonenne aBrkeHUs Tena, OpOIICHHOTO MO/ YIIIOM K TOPH30HTY U TOPU30HTAIBHO.
o l3Mepenne yCcKOpeHUs CBOOOAHOTO MAACHHUS.

o Hamnpasnenne ckopocTH npu ABHKEHUH 110 OKPYKHOCTH.

e YYeHHYECKH SKCIIEPUMEHT, JIaOOpaTOpHbIE pabOTHI



o l3ydeHne HEPaBHOMEPHOIO ABMKECHHUSA C LICJIBIO ONIPEAEIICHAS MTHOBEHHON CKOPOCTH.

o HccenenoBaHue COOTHOILICHHS MEXAY IIyTSIMU, IIPOMJCHHBIMU TEJIOM 34 I10CJIEI0BATEIbHBIE PABHBIC
IIPOMEXKYTKH BPEMEHU TIPU PABHOYCKOPEHHOM JIBUKCHHUM C HA4aJIbHOW CKOPOCTBIO, PABHOU HYIJIIO.

o N3yueHue nBUKEHUS IIAPUKA B BA3KOU KUIKOCTH.

o 3yyeHue ABUXKEHMS TeJla, OPOIIEHHOIO TOPU30HTAIIBHO.

Tema 2. JlunamMmuka
[Tpuniun otHocuTensHocTH ["anunes. [lepoiii 3akoH HetoToHA. MHEpManbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnuun cynepno3unuu cui. Bropoit 3akon HeroToHa /17151 MaTepraibHOM TOUKH.
Tpetuii 3akoH HeroTOHA /1711 MaTe€pUaibHbIX TOYEK.

3aKkoH BceMupHoro TsaroreHus. Cuna tsxecty. IlepBast kocMuueckas CKOpOCTb.
Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenue. Buasl Tpenus (okos, ckoyibxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJIBXKEHUs U cuiia TpeHus nokost. Koadduuuent tpenus. Cuna conpoTUBISHUS IIPU IBHKEHUU TeJla B
KUJKOCTU WM ra3e.

[TocTtynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COIOTHO TBEPAOIO TeEA.
MoMeHT cuiibl OTHOCUTENBHO OcH BpaieHus. [lnedo cuinel. YcnoBus paBHOBecHs TBEPAOIO Tea.

Texuuueckue YCTPOP'ICTBEI U IPAKTUYICCKOC MPUMCEHCHUC: IMOAIINUITHUKH, IBUKCHNEC NCKYCCTBCHHBIX
CITYTHHUKOB.

JemoHcTpanuu

e SIBieHME MHEPLUH.

o (CpaBHeHHE Macc B3aMMOJECHCTBYIOINX TEI.

o Bropoii 3akoH HeroTOHA.

o M3mepenue cuil.

o Crnoxenue cui.

e 3aBUCHMOCTb CHJIbI YIIPYTOCTH OT J1e(opMalnu.

e HeBecomocTtb. Bec Tena npu yCKOpeHHOM NMOABEME U TTAJICHUH.

o (CpaBHEHME CUJI TPEHUS MOKOS, KAYEHHS U CKOJIbKEHUSI.

e VYcnoBus paBHOBecus TBEpOro Tena. Buabl paBHoBecus.

e YYeHHYECKHH SKCIIEPUMEHT, JIabOpaToOpHbIe pabOTHI

o l3ydeHue aABMXeHUs OpycKa MO HAKJIOHHOM IJIOCKOCTH.

e HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM 00pasiie, OT
ux nedopmanuu.

o HccnenoBanue ycinoBuil paBHOBECHS TBEPJOTO T€Ja, UMEIOILIETO OCh BPAILlEHUS.

Tema 3. 3ak0HBI COXpaHEHHS B MEXaHHKeE

Hmnynbc MaTepuanbHON TOUKH (Tea), CUCTEMBbl MaTepUaibHbIX TOUEK. IMITyJIbC CHIIBI M HI3MEHEHHE
MMITyJIbCA TeJa. 3aKOH COXpaHEHUs UMIyJibca. PeakTMBHOE ABUKEHHUE.

Pabora criisl. MOIHOCTE CHIIBI.



Kunerndeckast sHEprus MatepuaibHOM TOUkH. Teopema 00 N3MEHEHHH KHHETHYECKON YHEPTHUH.

[Totenumansuas sueprus. [loreHnmanbpHas sHeprus ynpyro aepopMUpOBaHHON NpyKuHbL. [loTeHnmansHas
SHEPTUs Tena BOIM3H MOBEPXHOCTH 3EMIIH.

HOTGHI_II/IaJILHBIe 1 HCIIOTCHIIMAJIBbHBIC CUJIBI. CBs3b pa60TBI HCIMIOTCHUHAJIBHBIX CHJI C UBMCHCHHUEM
MEXaHUYeCKOH OHEPIUU CUCTEMBI TCIIL. 3akoH COXpaHECHUA MEXaHUYEeCKOH OHCPIHUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCcTporuCTBa U IIPAKTUYECKOE IIPUMEHEHUE: BOJOMET, KONEP, IPYKUHHBIN ITUCTOJIET, IBUKCHUE
paxer.

JlemoHcTparuu

e 3aKOH COXpaHEHHUs UMITYJIbCA.

o PeakTuBHOE IBUJKEHHUE.

o Ilepexon noreHMaNbHON SHEPTUN B KHHETUYECKYIO U 0OpaTHO.

e YYyeHHYECKHH FKCIEPUMEHT, JIabOpaToOpHbIe pabOThI

e 3ydyeHue abCOIIOTHO HEYHPYTOTO yAapa ¢ IMOMOUIBIO IBYX OJUHAKOBBIX HUTSHBIX MasTHUKOB.

e HccnenoBanue cBsi3u pabOTHI CUIIbI C U3MEHEHHEM MEXaHMUECKOM SHEpIrUHu Tejla Ha IpuMepe
pacCTsKEHUs PE3UHOBOTO KIyTa.

Pa3nes 3. MoJsiekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA
Tema 1. OcHOBBI M0JIEKYJIAPHO-KHHETHYECKOI TEOPUH

OCHOBHBIE TOJ0XKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH U MX OIBITHOE 000CHOBaHKE. bpoyHOBCKOE
neuxenue. udoysus. Xapakrep IBUKEHUS U B3aUMOJIEHCTBUS YacTULl BellecTBa. MoJienu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPABIX TeJ U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojiesiell. Macca u pa3zMepbl
moseky. KonnuectBo BemiectBa. [locTtosinaass ABorajpo.

Tennosoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogeinb nneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU HCAIbHOTO Ta3a.
AOGcomoTHas TeMIiepaTypa Kak Mepa CpelHel KHHeTHUECKOM SHepruu TEeMI0BOTO JIBUKEHHUS YaCTHI rasa.
[Hkana Temnepatyp KenbBuna. ['a30Bbie 3akoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akoH JlanbToHa.
W3onporeccs! B M1€aIbHOM r'a3e ¢ HOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ padudeckoe npencraBieHue
U30IIPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOe IPUMEHEHHUE: TEPMOMETP, HapoMeTp.
JemoncTpanuu

o OmbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BEIIECTBA, (hoTOrpaguu MOJIEKYJ OpraHMUECKUX
COECIMHEHU.

e OmnpiTsl 10 1UGHY3UH KUJIKOCTEN U ra3oB.

e Mopenb 6pOyHOBCKOTO JBUKEHHUS.

e Moguens onbita llTepHa.

o OmbIThI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aMMO/ICHCTBHSL.

e Mogenb, WITIOCTPUPYIOIIAs IPUPOAY JABIECHUS ra3a Ha CTEHKH COCYAa.

o OmbITHI, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UCATLHOTO T'a3a, U30MPOIECCHI.



e VY4YeHWYECKUI IKCIIEPUMEHT, JabopaTopHbIE pabOThI

e Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATE HA OCHOBE H3MEPEeHUN 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

o lccnenoBanue 3aBUCUMOCTH MEXK/Y ITapaMeTpaMu COCTOSIHUSI pa3peKEHHOTI'0 Tasa.

11-ii knacc «by», «I'» (3a04uHbIii)
Pa3nes 3. MoJsiekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA
Tema 2. OcHOBBI TEPMOAMHAMHMKH

TepmoaumaaMudeckas cucreMa. BHyTpeHHSS SHEprHsl TEPMOJANHAMHYECKOW CUCTEMBI U CTIOCOOBI €€
n3MeHeHus. KonnuecTBo TemoTsl U paboTa. BHyTpeHHsIsI 3HEprusi 0lHOATOMHOTO UJ€aJbHOro raza. Busel
TEIUIONEPEIa4yt: TEIIONPOBOAHOCTh, KOHBEKIUS, U3IyYCHHE. Y AeIIbHAs TEINIOEMKOCTh BEIECTBA.
KonuuecTBo TEIIoTel IpH TEIIonepenaye.

[TonsiTre 06 aquabarHoM mporecce. [lepBrIit 3akoH TepMoarHAMUKH. [IprMeHeHre IepBOTo 3aK0HA
TEPMOJMHAMUKH K u3omnpoleccam. I'paduyeckas nHTepnperanus paboTs rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh Mpo1ieccoB B IPUPO/IE.

Tennoble MamuHbl. [IpuHnune! neiictBus TemnoBbix MamuH. [Ipeobpa3zoBaHus S3HEPTUU B TEIIOBBIX
mamuHax. Koadduunent noneznoro aerictsus temnoBoil mamuusel. [lukn Kapro u ero kosddunment
HOJIE3HOTO AEUCTBUS. DKOJIOTHYECKHE TPOOIEMBI TEIIIOIHEPT ETHUKH.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTATEb BHYTPEHHETO CrOpaHusi, ObITOBOM
XOJIOAWIBHUK, KOHIULUOHED.

JleMoHcTpanun

o lI3MeHeHue BHyTpeHHEW SHEPTUU Tejia PHU COBEPIIEHUH paboThI: BbUIET NIPOOKU U3 OYTBHUIKH MO
JIeMCTBHEM CKATOrO BO3/lyXa, HarpeBaHue 3(upa B JIJAaTYHHOH TpyOKe MyTEM TpeHHs
(BH1€0IEMOHCTpALIHS).

o lI3MeHeHue BHYTpeHHEN SHEPruu (TeMIlepaTypbl) Teja MpH Terionepeaaye.

e OmpbIT 0 aAMa0aTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

e Mopenu napoBoit TypOUHBI, IBUTATENs] BHYyTPEHHETO CrOpaHusl, PEaKTUBHOI'O ABUTATENs.

e YYeHHYECKHH SKCIIEPUMEHT, JIabOpaTOpHbIE pabOTHI

o M3mepeHue yaenbHOM TEMTOEMKOCTH.

Tema 3. ArperatHblie cocTOsiHUS BenlecTBa. Ma3oBble Mepexoabl

[Tapoo6pazoBanue u koHaeHcaus. Vcnapenue u kunenue. AGCOIIOTHAS U OTHOCUTEIbHAS BIaKHOCTh
Bo3ayxa. Hacelennslil nap. Y aenbHas TemioTa napoodpazoBaHus. 3aBUCUMOCTb TEMITEPAaTypbl KUIIEHUS OT
JTaBJICHMSL.

Teépnoe teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KpUCTAIIOB. JKuakue
kpuctauisl. CoBpeMeHHbIe MaTepualibl. [11aBieHne u KpucTayum3anus. Y AebHast TeIUIoTa TUIaBJICHHUS.
CybOnuMmarusi.



YpaBHEHHE TEITIOBOTO OalaHca.

TexHuyeckue ycTpoHCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATOPUMETD,
TEXHOJIOTMH MOJYyUYEHUsI COBPEMEHHBIX MaTepUaIoB, B TOM YMCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

JemoncTpanuu

e (CBOIiCTBa HACHIIIEHHBIX MTAPOB.

o Kunenue npu noHW>KEHHOM JaBJICHUHU.

e CnocoObI U3MEPEHUS BIAKHOCTH.

o Halnronenue HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.
e JleMOHCTpaIus KpUCTAJIIOB.

e YYeHHYECKHI SKCIEPUMEHT, JIaOOpaTOpHbIE pabOTHI

e N3mepeHne OTHOCUTENBHOU BJIaAXKHOCTH BO3yXa.

Pa3znea 4. diiekTpoauHaMuKa
Tema 1. JekTpocTaTuKa

OnexTpuzanus Tej. JNeKTpudyecKui 3apsii. J(Ba Buia ayieKTpudeckux 3apsaoB. [IpoBogHUKY, TUANEKTPUKY U
HOJIYIIPOBOIHUKH. 3aKOH COXPAHEHMS JIEKTPUUECKOTO 3apsijia.

BsaumonerictBue 3apsnoB. 3akoH Kyiona. TouedHbli 3JIEKTpUUECKUN 3apsif. DJIEKTPUYECKOE TIOJIE.
Hanpsk€HHOCTB 251eKTprdecKoro nois. IIpuHnun cyneprno3uumy 3JIeKTpUYeCKuX noen. JInauu
HaANPsHKEHHOCTH AIEKTPUYECKOTO MOJIA.

PaGora cun snextpoctaruueckoro nois. [Torennuan. Paznocts notennuanos. [IpoBOAHUKY U TUAIEKTPUKU
B QJIEKTPOCTATUYECKOM IoJie. J(ManexTpuyeckas NpoOHUIAeMOCTb.

DnekTpoéMkocTh. KoHmeHcaTop. DieKTpoEMKOCTh TUIOCKOTO KOHIEHCATOpa. DHEPTHUs 3apsKEHHOTO
KOHJICHCATOpa.

Texunaeckue yCTpOfICTBa N MPAKTUYICCKOC MMPUMEHCHUEC: SJICKTPOCKOII, SJICKTPOMETP, IJICKTPOCTATUICCKAA
3aluTa, 3a3CMJICHUC 3J'IeKTp0HpI/I60p0B, KOHACHCATOP, KOHHpOBaHLHBIﬁ arrapar, CprfIHLIfI IIPUHTED.

JleMoHcTpanmn

e VYCTpOWCTBO M MPUHUMII AEUCTBUSA IIEKTPOMETPA.

o BsaumopeiicTBre HadIEKTPU30BAHHBIX TEIL.

e  DJEKTPUYECKOE TOJIE 3aPSKEHHBIX TEIl.

o IIpoBOIHUKM B 3JEKTPOCTATHUECKOM IOJIE.

e  DJEKTpOCTAaTHYECKas 3allUTA.

o J[MPIEKTPUKH B 3JIEKTPOCTATHUECKOM IIOJIE.

e 3aBHCHMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPa OT IUIOIIAH JIACTHH, PACCTOSHUS MEXTY
HUMHU U TUIIEKTPUYECKON TPOHUILIAEMOCTH.

e DHeprus 3apsHKEHHOT0 KOH/IEHCATOopa.

e YYeHHYECKHH SKCIIEPUMEHT, J1abOpaTopHbIe pabOTHI

o M3mepeHue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locTOSIHHBIN JIeKTPUYecKUil TOK. TOKH B pa3jIMYHBIX cpeaax



DIJIEKTPUUYECKUH TOK. Y CIIOBHSI CYIIECTBOBAHMS AIEKTPUUECKOTO ToKa. McTounmku Toka. Cuia Toka.
ITocToAHHBIN TOK.

Hanpsokenue. 3akon Oma /1151 yyacTka LIETIH.

DJIeKTpUYECKOE CONPOTUBIICHHE. Y IETIbHOE COMTPOTUBIICHHUE BeliecTBa. [locinenoBaTenbHoe, napajiedbHOE,
CMEIIAaHHOE COCIMHEHHE TIPOBOTHHKOB.

Pa6ora anekrpuyeckoro Toka. 3akoH Jxoyns—JIeHia. MOIMIHOCTh 3JIEKTPUYECKOTO TOKA.

DIEKTPOABUKYINASL CUJIA U BHYTPEHHEE CONPOTUBIICHUE UCTOYHMKA TOKa. 3akoH OMa Jyisi MOJTHOM
(3amMKHYTOM) 2nekTprueckoi 1enu. KopoTkoe 3aMbIKaHueE.

ONEeKTPOHHAs IPOBOAUMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHHS METAJIIOB OT TEMIIEPATYPBHI.
CBepXxnpoBOIUMOCTb.

DIIEKTpUUYECKHI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHAs U IPUMECHAsI IPOBOIMMOCTh MOITyIpoBOHUKOB. CBOMCTBA P—N-niepexoaa.
[TonynpoBoaHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B pacTBOPAxX M pacilylaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUALIMS.
DIIEKTPOIH3.

DnexTpuueckuil TOK B razax. CaMOCTOSTENIbHBIN U HECaMOCTOATENbHbIN pa3psaa. Monnus. [1nasma.

TexHn4eckue ycTpoiucTBa U NPaKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA,
3JIEKTpOHArpeBaTesbHble IPUOOPHI, HIEKTPOOCBETUTENbHbIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS,
BaKyyMHBIH MO, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOJIHUKOBBIN MO0/, TaJIbBAaHUKA.

JemoHcTpannu

o l3Mepenue cuiibl TOKa U HATIPSDKEHUSL.

e 3aBHCHMOCTH COMPOTHUBJICHUA HUJIMHAPUICCKUX MPOBOJHHUKOB OT JJIWHEI, INIOIAAW ITOTICPEYHOT'O
CEUeHHs U MaTepuana.

e (CwmemaHHOE COeTMHEHHE TPOBOTHUKOB.

o IIpsiMoe u3MepeHue AMeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMbIkaHNe TaTbBaHUYECKOTO AIEMEHTa U
OIICHKA BHYTPCHHETO COIIPOTUBJICHU.

e 3aBHCHMOCTH COMPOTUBIICHHS METAJIIOB OT TEMIIEPATYPHI.

e [IpoBOAMMOCTH JICKTPOIHUTOB.

e lckpoBoii pa3psa 1 MPOBOIUMOCTD BO3TyXa.

e  OIHOCTOPOHHSIS TPOBOJAMMOCTH JUOAA.

e VUeHWYEeCKUil SKCTIEpUMEHT, Tab0paTOpHbBIE PAOOTHI

o l3ydyeHHe CMENIaHHOTO COCTUHEHHS PE3UCTOPOB.

e l3MepeHue dMeKTPOABIKYIIEH CHUIIBI HCTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHHUS.

o HalGnronenue anexTponusa.

MexnpeamMeTHblie CBSI3U

Nzyuenwne kypca pusuku 6a3oBoro ypoBHs B 10 Kacce OCYIIECTBISIETCS C YUETOM COJIEPIKATEIHHBIX
MEXIPEAMETHBIX CBA3€H C KypcaMl MaTeMaTUKH, OMOJIOTUH, XUMHUH, reorpaduu v TEXHOJIOTHH.



MesKnpeAMETHBIC MOHATHS, CBI3aHHBIC C U3YYCHUEM METOIOB HAYYHOTO TIO3HAHMS: SIBJICHUE, HAYIHBIN
daxr, runotesa, puudeckas BeIUINHA, 3aKOH, TEOPHs, HAOIIOICHNE, SKCTICPUMEHT, MOCITUPOBAHNE,
MOJIe]Ib, U3MEPEHUE.

Maremartuka: penieHue CuCTeMbl ypaBHEHUH, TMHEeitHas QyHKIMs, napadoiia, runepbosna, ux rpaduku u
CBOWCTBA, TPUTOHOMETpHUUYECKHE (DYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIMH HA OCU KOOPAUHAT, CII0)KEHHE BEKTOPOB.

buonorus: Mmexannueckoe ABMKEHUE B )KUBOU mpupoe, 1uddysusi, ocMoc, TEII000MEH KUBBIX OpraHU3MOB
(BUABI TEILJIONEpPEIaUH, TETIOBOE PABHOBECHE), SJICKTPUUECKUE SABJICHUS B )KHUBOM MPUPOJIE.

XUMUS: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca,
TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, )KUIAKOCTEN U Ta30B, AIEKTPUUECKHUE CBOMCTBA METAILIOB,
3JIEKTPOJUTUYECKAS TUCCOLMAIMs, rajbBaHUKa.

I'eorpacdus: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

TexHounorus: npeoOpa3zoBaHKe JBUKEHHUH ¢ UCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOIIIUITHUKH, UCTIOJIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKeTa, BOJAOMET U JAPyTHe),
JBUTATENh BHYTPEHHETO CropaHus, mapoBasi TypOrHa, ObITOBOM XONOAWIBHUK, KOHAUIIUMOHED, TEXHOIOTUU
MOJTYYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3EMIICHUE AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIHN MTPUHTED,
AJIEKTPOHArpeBaTEIbHBIE MPUOOPHI, IIEKTPOOCBETUTEIBHBIC TPUOOPHI, FaIbBAHUKA.

TEMATHUYECKOE IINTAHUPOBAHME 10 kaacc (3a04HbIi)

Ne n/ KosmmuecTBO 4acoB DJICKTPOHHBIE
HaumenoBanue pa3sue- (undpossre)
JIOB M TEM NPOrpaMmbl Beero KonTpoabubie IlpakTuyeckue 0GpazoBaTeIbHbIe
padoThI padoThI
pecypchbl
Paznen 1. ®PU3UKA U METOJbI HAYUYHOTI'O TIO3HAHU S
but6mmoreka [{OK
o
1.1 VIBHKE M METOET 2 https://m.edsoo.ru/7f41b
HAYYHOTO MMO3HAHUS 79
1.2, Bxo1HOM KOHTPOJIb 1 1
Hroro mo pazneny 3
Pa3znen 2MEXAHUKA
but6mmoreka [{JOK
2.1 Kunemaruka 6 https://m.edsoo.ru/7f41b
f72
bu6nunoreka [JOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f41b
72
bu6nunoreka [JOK
3aKOHBI COXpaHEHMs B )
2.3 MEXAHIKE 7 1 1 https://m.edsoo.ru/7f41b
f72
HWTtoro no pazzueny 20




Paznen 3.MOJIEKYJIAPHASI ®U3UKA U TEPMOJUHAMUKA

OCHOBBI MOJIEKYJIIPHO-

bu6mmoreka [IOK

YACOB I1O ITPOI'PAMME

KHHETHUCCKOH TeopuH 10 1 ?;tzps://m.edsoo.ruﬂMlb
Hroro mo pa3neny 10
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34 5




TEMATHUYECKOE IIJNIAHUPOBAHME 11 kaacc (3a04Hblif)

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne (undgposbie)
n/p | PA3ACIOB N TEM Beero | KOHTPOILHBIE | TIDAKTHYECKHUE | oGpazopaTenbibIe
NporpamMmel padoTsI padoTs pecypebi
Pazaen 3. TEPMOJAUHAMMKA
OCHOBLL but6mmoreka [JOK
1.1 9 https://m.edsoo.ru/7f41b
TEPMOAMHAMHUKHN
fr2
ArperaTHbie 1 bubnmoreka [JOK
1.2 | cocTosiHus BeleCTBa. 5 https://m.edsoo.ru/7f41b
®dazoBble TEPEXOIbI f72
Paznen 4.9JIEKTPOJINHAMUKA
bubmuorexa [JOK
2.1 |DnekrpocraTrka 10 1 https://m.edsoo.ru/7f41b
fr2
ITocTossHHBIN 56 [TOK
. nOIMOTEKA
99 | MEKTPHYECKHiIT TOK. )
ToKu B pasmHbIX 10 1 2 ?;tzps.//m.edsoo.ruﬂMlb
cpenax iz
Hroro no pazneny 20
Hroro 344




MHOYPOYHOE INJIAHUPOBAHME 10 kaacc B,I'(3a0unblii)

Ne i/ Koin4ecTBO 4acoB ara
n Tema ypoxka Bcero K/p JI/p niaan/gakrt SI[OP
Paznen 1. ®uzuka 1 METOIbI HAYYHOTO TTO3HAHUSA
dusuka — Hayka o npupoje. Hayunbie MeTOIbI MO3HAHUS
1 OKpY)KaroIiero Mupa BBoiHbII HHCTPYKTaX 1O TEXHUKE 1 bubmmorexa LIOK
0E30MaCHOCTH. https://m.edsoo.ru/f
f0c32e2
Ponb u 1:4eCTo ¢usuku B GopMHUPOBAHUH fOBpeMeHHOH Bubmiorexa LIOK
2 Haquvon KapTHHBI MUPA, B TPAKTUYCCKON JACATEIBHOCTH 1 https://m.edsoo.ru/f
JroneH f0c33e6
3 bubnmoreka LIOK
Bxonnasi KOHTpoJIbHas padora Nel 1 1 https://m.edsoo.ru/f
f0r2B08
Paznen 2. Mexanuka
Mexaanyeckoe asmxkenne. OTHOCUTEILHOCTD
. MeXaHU4ecKoro nBuxeHus. [lepemenienne, CKOpOCTs, , Br6morexa LIOK
yeroperme https://m.edsoo.ru/f
f0c372¢
3 PaBHOMEpPHOE IPSIMOIMHENHOE NBIKEHHIE 1 bu6mmorexa [IOK
P P A https://m.edsoo.ru/f f0c372e
6 PaBHOYCKOpEHHOE IPSIMOIUHENHOE IBUKEHUE 1 bubnnoreka [JOK
yerop P 8 https://m.edsoo.ru/f f0c372e
7 CBoOoiHOe najienue. Y ckopeHue cBoO0 HOTO 1 bubmuoreka [JOK
[aIcHAS https://m.edsoo.ru/f f0c39cc




KpuBonuneiinoe ABrkeHue. J[BIKCHIE bubnuorexa [{OK
MaTepualbHON TOYKHU 10 OKPYKHOCTH C IIOCTOSTHHOM https://m.edsoo.ru/f
10 MOYJIIO CKOPOCTBIO. f0c570e
9 VYT0Basi CKOPOCTh, JIMHEHHas CKopocTh. [leproa u yactoTa bubnmnorexka HOK
obpamienus. [{eHTpOCTPEMHUTENEHOE YCKOPEHHE. https://m.edsoo.ru/f f0c3ada
" [TpuHIMT OTHOCI/IT;II)HOC’EI/I Fanm;:s[. HNuepumnanbHbie Bubnmorexa [IOK
cucteMbl oTcuera. [lepBolit 3akoH HeioToHa hitps://m.edsoo.ru/f
f0c3hel
Macca :1‘6.113. Cuna. [Tpuniun cynepnoznunvn CHUJL Bubnmorexa [IOK
11  Bropoii 3akoH HproTOHa 11 MaTepuanbHON TOYKU httne://m edson ri/f
Tpernii 3akoH HproTOHA 151 MaTepHaIbHBIX bu6morexa LIOK
12 .
TOYEK https://m.edsoo.ru/f
13 3akoH BceMupHoro Tsarotenus. Cuna tsokectu. [lepBas bubnmnorexa [JOK
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/f
4 C 3 r B bubnmnorexa [JOK
wia ynpyroctu. 3akoH ['yka. Bec tena hitps://m.edsoo.ru/f
y Cuna tpenus. Koaddunument tpenus. Cuna conpoTuBIEHUS BuGmiorexa 1IOK
[PH TBUKCHHUN TEJIa B KHUIKOCTH WU Ta3e httos://m.edsoo.ru/f fOc3f76
16 [locrymarenbHOE U BpalllaTeIbHOE ABIKEHUE aOCOIIOTHO bubanorexa LOK

TBepAoro tena. MomeHT cuiibl. [1nevo cuibl. Y cnoBus
[PaBHOBECHSI TBEPIOTO TeJla

https://m.edsoo.ru/f f0c3f76




I/IMHYJ'IBC MaTCpHaHBHOfI TOYKH, CUCTEMBI MaTCpUaJIbHbIX

17 [TOUeK. Wmmysbe cuitbl. 3aKOH COXPaHEHHS UMITYJIbCA. bu6mmorexa LIOK
PeakTuBHOE IBUXKEHHE https://m.edsoo.ru/f
5 anrélQrIR [IOK
PaboTa 1 MOLTHOCTh CHJIBIL. HOJINOTCKA
https://m.edsoo.ru/f f0c570e
Kunernueckasi 3Heprusi marepuanbHoil Touku. Teopema 00 BuGmorexa LIOK
19  M3MEHEHWW KMHETHYECKOW dHEPruu https://m.edsoo.ru/f
f0c4502
[TorennmanbHas sHeprusi. [loTeHaTbHAS SHEPTUS YIPYTO
)0 neopMUPOBAHHOM MPYKUHBL. [loTeHIIMaNbHAS SHEPTHUS Tea bubnnorexa [JOK
BOJIN3U TIOBEPXHOCTH 3eMIIU https://m.edsoo.ru/f
N~ AR A
[ToTeHIMaTbHBIC U HEOTEHIMATbHBIC CUITBL. CBSA3b PabOTHI
HEMOTEHIIMATBHBIX CHJI C K3MEHEHUEM MEXaHUYECKOW SHEPTUH BuGmiorexa [IOK
21  cucteMsl Tell. 3aKOH COXPaHEHUSI MEXaHHYECKOH SHEpTUuu https://m.edsoo.ru/f
JlabopaTopnasi padora Ne 1 «MccnenoBanue cBsizu paboThI bubanorexa LOK
CHJIBI C U3MCHEHHEM MEXaHHYECKOM SHEPrrH Tesia Ha MpHUMepe https:/m.edsoo.ru/f f0c570e
22  pacTsyKEHUs pE3UHOBOIO KIyTa»
KonTpoabHas padora Ne2 no teme «Kunemaruka. Bu6muorexa LOK
23  JluHamuka. 3aKOHBI COXpAaHEHUS B MEXaHUKE)

https://m.edsoo.ru/f

Paznen 3. MonexynspHas pu3uka u TepMOIUHAMUKA

OCHOBHBIC HOJIOKCHUS MOJICKYJIAPHO -KHHETUYECKOMH

o4 bubnuorexa [JOK
reopun. bpoyrosckoe asikenne. Juppysus https://m.edsoo.ru/f fOc4dc2
XapakTep JBMKEHUS M B3aUMO/ICHCTBHS YaCTHII BEIIECTBA. bu6nuorexa [IOK
25 MoJenu CTpOEHHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI https://m.edsoo.ru/f f0c372e




Macca monekyn. KonnuectBo Bemectsa. [locTosiHHas

bu6nunoreka LIOK

26 ABorapo 1 https://m.edsoo.ru/f f0c372e
TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana bu6mmorexa [IOK
27 1 :
remmeparyp Lenbcust https://m.edsoo.ru/f f0c372e
)8 Wneansubiii raz B MKT. OcnoBHOe ypaBHeHne MKT 1 bubmmnorexka LIOK
https://m.edsoo.ru/f fOc4fde
29  |AGconroTHasi TeMIiepaTrypa Kak Mepa cpefHeit kuHetuueckoin |1 Bu6amoreka LIOK
SHEPTHUHM JIBKCHHSI MOJIEKYJl. Y paBHEHUE MeHaeneepa- https://m.edsoo.ru/f foc4fde
Knaneiipona https://m.edsoo.ru/f
fOc511e
30 PBakon [anbroHa. ['a30Bble 3aKOHBI 1 bubnmorexa [IOK
https://m.edsoo.ru/f f0c372e
JlabopaTopnasi pabora Ne 2 «/ccnenoBanue 3aBUCUMOCTH bubnuorexa [IOK
g1  MEKIY IapaMeTpaMu COCTOSIHIS PA3PEKEHHOTO rasay 1 https://m.edsoo.ru/f f0c570e
39 M3omnporeccs! B HI€alIbHOM I'a3e U UX rpaduyeckoe 1 bubmmorexa LIOK
npe/CcTaBICHHUE. https://m.edsoo.ru/f
f0cR70a
33 KourponbHas pabota Ne3 «OcroBsl MKT» 1 Bubmoreka [{OK
https://m.edsoo.ru/f
f0c570e
34 PesepsHoe Bpems 1
O01mee KOIMYECTBO YaCOB 34




MNOYPOYHOE INIJIAHUPOBAHHUE 11 kaacc «I'» (3a04Hblil)

Ne i/ KoaunyecTBo 9acoB
n Tema ypoka B Alara
yp cero K/p JI/p mi1ad/gakr INOP
Paszpnen 3. MosekyasipHasi GU3HKa ¥ TEPMOAUHAMHUKA
Tema 2. OCHOBBI TEPMOIHHAMHUKH
BHyTpeHHSIsSI SHEPTHS TEPMOANHAMUYIECKOM CHCTEMBI U bubamnoreka LIOK
1 crocoObI ee u3MeHeHus. KolnuecTBo TEIIoThl B padoTa. https://m.edsoo.ru/f
BHYTpeHHss SHEPTHs 0JHOATOMHOTO HI€albHOIO raza 1 f0c5952
5 1 bubnuoreka [JOK
BHAEL TeMIONepeAa-iy https://m.edsoo.ru/f f0c5¢c36
; VY aenpHas TEMIOEMKOCTh Bgmecnvaa. KomnuecTBo TEMIOTHI , BuGmorexa LIOK
npu Terionepeaaye. AauadaTHbIi mporece https://m.edsoo.ru/f 0c5c36
[TOBTOPHBI HHCTPYKTAX O TEXHUKE OE30MaCHOCTH. bubnuorexa [IOK
4 [[lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 IPUMCHEHHE K 1 https://m.edsoo.ru/f fOcSefc
M30MPOoIeccaM
HeobpaTumocTs mporieccoB B mpupoie. Bropoii 3akon 1 bu6nuorexa [IOK
S  TepMOIMHAMUKH https://m.edsoo.ru/f
f0c6230
6 [Tpunuun aeiictus u KITJ[ TernoBoit MammHbl 1 bubnmnorexa [JOK
https://m.edsoo.ru/f
7 [uxn Kapuo u ero KIIJ{ 1 bubnmnorexa [JOK

https://m.edsoo.ru/f f0c372e




JKOJIOIMYECKUE IPOOJIEMBI TEIIIOIHEPTETUKI

bu6nunoreka LIOK

YpaBHCHI/IC TEIIOBOro OanaHca

8 https://m.edsoo.ru/f f0c372e
KontpoabHas padora Nel no reme «OCHOBBI Bubsorexa LIOK

0 FEPMOMIMHAMIIID https://m.edsoo.ru/f

fOc6a50

Tema 3. ArperaTHblie cocTosiHNS BelecTBa. @a3oBble Mepexoabl.

10 [TapooOpa3oBanue u KoHAcHcanus. Mcmapenue u bubnnorexa [JOK
KUTICHHE https://m.edsoo.ru/f
IAOCOJTIOTHAS. ¥ OTHOCHUTEJIbHAS BIIAYKHOCTh BO3/TyXa. bu6mmoreka [JOK

11 HaceimenHslit map https://m.edsoo.ru/f

fOrRAAL
Teepmoe Teno. Kpucrannmueckue 1 aMopQHbIe Tena.

12  |AHH30TPONUS CBONCTB KpUCTALIOB. JKHIKHE KPUCTAILIBL. bubmmorexa LIOK
CoBpeMeHHbIC MaTepHaTbI https://m.edsoo.ru/f f0c65f0
[TnaBneHre 1 KpUCTATU3aIMs. Y AeIbHAs TEIJIOTA TUIABICHHS. bubmmorexa [IOK

13  |CyOnumarus https://m.edsoo.ru/f

f0c6708

14 bubnuorexa [JOK

https://m.edsoo.ru/f

Paznen 4. DiekTpoAUHAMUKA

Tema 1. DaeKkTpocTaTHKA

15

DnexTpu3anus Tell. DIeKTpuueckuii 3apsia. /IBa Buia
AIIEKTPUUECKHUX 3apsiIOB

but6mmoreka [IOK
https://m.edsoo.ru/f f0cbbcc




[IpoBOIHMKY, TUIEKTPUKU U MOJTYIPOBOJHUKH. 3aKOH

16 bubnuorexa [{OK
COXPAHEHHA SNEKTPHICCROTO 3apAna https://m.edsoo.ru/f fOc6bcc
B3aumoneiicteue 3apsioB. 3akoH Kynona. Toueunslit bubnmnorexka [HOK

17 DIICKTPUUCCKHI 3apsijl https://m.edsoo.ru/f f0c6ced
HanpspkeHHOCTD 3JIeKTPUYECKOTO HijﬁHpHHan Bubsorexa LIOK

18  CYNEPHO3ULUH JIEKTPUYECKHUX Toel. JInaun https://m.edsoo.ru/f f0c6df2
HANPSHKEHHOCTH
PaboTa cui anekTpocraruueckoro nosis. [lorenmnuann. bubnmnorexa [JOK

19 Pa3zHOCTh NOTEHIMAIOB https://m.edsoo.ru/f f0c6f00

50 [TpoBOAHUKY U AUIIEKTPUKHU B DJIECKTPOCTATHUECKOM Bu6morexa LIOK
nosie. Jlusnekrpuyeckas NpOHUIAEMOCTh httne//m adsna ri/f

21 X bubnuoteka [JOK

nekTpoeMkocTh. Konaencarop hitps://m.edsoo.ru/f
DNEKTPOEMKOCTb IJIOCKOTO KOHJEHCaTopa. DHEprus BuGmiorexa [IOK

22 papmKeHHOro KoHcHcaTopa https://m.edsoo.ru/f f0c72c0

)3 JlaGopaTopnasi padora Ne 1 "3mepenne 3neKTpOEeMKOCTH
KOHJleHcaTopa'

[IprHIMT AEUCTBUS U IPUMEHEHHE KOHIEHCATOPOB, bubnuorexa [{OK
KOIMPOBAJIBHOTO armapaTa, CTPYHHOTO IPUHTEPA. https://m.edsoo.ru/f f0c372e
24  DIEKTpOCTaTUYECKas 3aliuTa. 3a3eMIICHUE

AIIEKTPOTIPHOOPOB




Tema 2. IlocTossHHBII d1eKTpUYecKHil TOK. TOKH B pa3jIMYHBIX cpeax.

DJIEKTPUUYECKUH TOK, YCIOBHS €ro CyLIECTBOBAHUS.
o5 [locrosuneii Tok. Cuna Toka. Hanpsbkenne. ConpoTusieHue.
3akoH OMa JuIsl yuacTKa Lenu

bu6nmmoreka [IOK
https://m.edsoo.ru/f f0c372e

[locnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE 1 Bu6morexa LIOK
26  coenumHeHue NpoBoaAHUKOB. JlaGopaTopHasi pagora Ne 2 https://m.edsoo.ru/f
«M3ydeHne cMEIaHHOTO COEIMHEHHS PE3NCTOPOBY 003726
PaboTa ¥ MOIIHOCTb JJIEKTPHUECKOTO TOKA. 3aKOH 1 bubnuoreka [{OK
27 Jlxoynsi-Jlenua https://m.edsoo.ru/f
fNr7Q2Q
3axoH OMa /171t TOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKOIT et
28 L tovepenne S norowma ro n ero ypemero Brboncsa [IOK
https://m.edsoo.ru/f f0c7ae0
COIIPOTHUBJICHUSD
DJIeKTPOHHAS MPOBOJAUMOCTD TBEP/IBIX METAIIIOB. bu6mmoreka [JOK
- 3aBHCHMOCTb COMPOTHBIICHUS] METAJZIOB OT TEMIIEPATYPHI. 1 https://m.edsoo.ru/f f0c372e
DneKkTpuueckuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
ny4koB CBEpXIpPOBOJIUMOCTh
[TonynpoBOIHUKY, X COOCTBEHHAs M IPUMECHAs
30 mpoBoauMocTh. CBOMCTBA p— N-IIepexoia. 1 bubmmorexa LIOK
[ToxynpoBOAHUKOBEIE TIPHOOPHI https://m.edsoo.ru/f f0c84ae
DNEKTPUUYECKU TOK B pacTBOpax M paciuiaBax
31  PUIEKTPOJIUTOB. DNEeKTPONIUTHYECKAs AUCCOLUALIUSL. 1 bu6nunoreka LIOK

DIEKTPOJIN3

https://m.edsoo.ru/f

fOc82ba




DNeKTpUUYeCKuil TOK B razax. CaMOCTOSTENbHBIN U

32 N bu6nmmoreka [IOK
HECaMOCTOSTENbHBIN pa3psia. Monuus. [1azma 1 https://m.edsoo.ru/f f0c84ae
DIIEKTPUYECKHE TPUOOPBI  YCTPOWCTBA U MX MPAKTHUECKOE BuGmorexa LIOK

33 Inpumenenue. [IpaBuia TeXHUKH 6E30IACHOCTH 1 https://m.edsoo.ru/f f0c86fc
KounTtpoJsbHas padora Ne 2 o Teme «IEKTPOCTATHKA.

34 [locTOSHHBIIN ANMEKTPUIECKUH TOK. TOKU B pa3In4HBIX 1 bubmmorexa [IOK
cpenax» https://m.edsoo.ru/f fOc8a8a

34

Oo01iee KOJIMYECTBO YacoOB




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosnes b.b., Corckuii H.H. mox penakiueit

[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue

» ®usuka, 11 xknace/ Mskumes I'.J1., byxosies b.b., Yapyrua B.M. non penakiueit

[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemienue
METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

1. ®usuka. Paboune nporpammel. [Ipeamernas nunus yueOHuKoB cepun «Kinaccnueckuit

Kypc».10—11 kimaccnl : yue6. mocodue aiist 00meoopa3oBat. opranmu3anuii / A. B.

[Maranuna.- M. : [Ipocsemienue, 2017.

2. Msxumes I'. S. ®usuka. 10 kmacc: yued. mis oOuieodpazoBar. opranu3aiuii: 6a30BbIi 1

yriy6a. ypoBau /I". SI.Msikumes, b. b.

byxosnes, H. H. Cotckuii; mon pen. H. A. IlapdentreBoii.- 7-¢ uza. — M.: [IpocBemienue,

2020 — (Knaccuueckuii Kypc).

3. MapdentbeBa H.A. CoopHuk 3agau o gusuke.10-11 kmacesl: yuebHOe ocodue s

001e00pa30BaTebHBIX OpraHu3aui /

H.A. ITapdentsena. - 8- u3a. - M.: IIpocsemenne, 2018.

4. Caypos I0.A. Iloypounsie pa3padotku. 10 kmacc.

5. Mapon A.E., Mapon E.A. OnopHbie kKoHCTIEKTHI U fudhepeHIpoBaHHbIC 3a]a41

6. 3a6otun B.A., Komuccapos B.H. KoHTpoib 3HaHM, yMEHHI 1 HABBIKOB YJalllUXCsl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET

bubmuorexa [JOK

https://m.edsoo.ru/ff0c32e2

http://nsportal.ru - corpansHast ceTh pabOTHUKOB 00pa30BaHMS.

http://markx.narod.ru/pic/ - ¢usuka B mkose.

http://festival. 1september.ru/articles/ - ¢pectuBans negarornyeckux uaein « OTKPHITHIH

YPOK».

http://lwww.fizika.ru/ - caiit qust yaureneit GU3MKA 1 UX YUCHUKOB.

http://www.physics.ru/ - matepuaisl o Gpu3uKe.

Www . ege .edu.ru - uadopmaronHslit mopran EI'D.

http :// school - collection . edu . ru / - equnast kosekius [IOPoB

https://phys-ege.sdamgia.ru



