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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oodpazoBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «@u3uka» B 00pa3oBaTeNbHBIX — opraHm3anusax — Poccuiickoit = Deneparuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mporpaMMmbl Mo (hU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAeT HEOOXOIMMOCTh pealu3allli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (M3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YU4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHUN 00 OKpYXKarolleM MUpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XumHen, ounonorue, ¢usmueckoi reorpadueir u acrpoHomuei. Mcnonp3oBaHne U aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue Gpu3nku BHOCUT OCHOBHOI BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BBIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeJHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C Hel MaTepuall Kypca (Gpu3nKu 0ObeJMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBS3U Pa3BUTHS (DU3MKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,

,ClOKYMEﬁ%%ﬁﬁ%%%%o%g%ggﬁﬁ%%ggnM npo6neMaM COBpPEMEHHOCTH, KOTOPLIC CBA3aHBI C Pa3BUTHEM
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TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHHE MPEACTABICHUN O CTPYKType MOCTPOCHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeTEIbHOCTHBIN MOJIX0A B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpamMme Mo (GU3UKe OOBEIWHEHBI B OOLIUN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHKS U OCHAIeHHus KabuHeTta ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PAaCUETHBIX W Ka4eCTBEHHBIX 3a1ad. llpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIOTCSL 33aJaHUsg Ha OOBSICHEHHE MPOTCKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YPOBHE CpPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKN T0JKHO OBITH HEOOX0AMMOE J1abopaTopHOE 000PYIOBAHNE [Tl BHITIOJTHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT MOCTAaHOBKY IEPEUHCIIEHHBIX B MpOrpaMMe 0
¢u3MKe KIFOYEBHIX JEMOHCTPAIMH JUIsI WMCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LHU(POBBIX JJAOOPATOPHIA.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMIPEICTABICHHWA O HAyYHOM MeETOAE TO3HaHUS ¥ (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;
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e (QopmHupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMEHUN OOBSICHATH SBJICHUS C UCIIOJIb30BaHUEM (DM3MUECKUX 3HAHUH H
HAyYHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHUE TPEACTABICHUN O poyd (PU3UKHU AJI Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce

M3YYCHUS Kypca (PU3UKM Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHuUs:

e npuoOpeTeHrne CUCTEeMBbl 3HAaHUN 00 O0ImKX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHE YMEHHH MPUMEHITh TEOPETUYCCKUE 3HAHUS I OOBSICHCHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOGHHE CIIOCOOOB pEHICHUS pa3IMYHBIX 33/7a4 C SBHO 33aJaHHON (HU3MYECKOM
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aJIEKBATHON YCIIOBHSM 3a]1a4H;

e TMnoHUMaHHe (U3UYECKUX OCHOB U MPHUHIUIOB JIEHCTBUS TEXHUUECKUX YCTPOWUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJAJICHHE METOJAAMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUS M MPOBENEHUS (PU3NYECKUX
SKCIIEPUMEHTOB, aHalIW3a ©  HMHTEpHpeTanud  HHPOpMAIUH,  ONpEeICHUS
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

® CO3/IaHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MMPOEKTHO-MCCIIEA0BATEIBCKOM, TBOPUECKON
e TENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIIIETCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JCJIaeT BBHIOOP TPOBEACHHS JIA0OPATOPHBIX paboOT W
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.
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COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBukeHue. OTHOCUTEIBHOCTb MEXaHMYECKOro nBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBl KOOpAHHAT. CIloKeHue NepeMeleHU U
CJI0)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTU U NIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuHeliHoe nBM)XKEHHE. JI[BUJKEHHME MaTEpHAIbHOM TOYKH IO OKPY)KHOCTH C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas cKopocTb. Ilepumon wu
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHudyeckue yCTpOWCTBA M IPAKTHUYECKOE IIPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHapsJ0B, LICIHbIE U PEMEHHBIC IIEpEJadH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, MIUTFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK JBH)KCHMUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hamnpasienue ckopocTy pU JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOWIGHMSI — MEXJIYy  MYTAMHM,  TNPOHACHHBIMM  TEJIOM  3a
MIOCJIEIOBATENIbHBIE PAaBHBIE IPOMEKYTKHM BpPEMEHU IIPH PaBHOYCKOPEHHOM JIBUKEHUM C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocty [Manwites. [lepsslit 3akoH HeroToHa. MHEpIManbHbIe CUCTEMBI

TOoF
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Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

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

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

Tpenune. Buapl TpeHust (1mokosi, ckoyibxkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPIOTO TEJA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepraibHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbc CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHON Touku. Teopema 00 HM3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
MU3MEHEHHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TEJl. 3AKOH COXPaHEHUSI MEXAaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE NBHKEHUE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

[JOKYMEHT MOZAMNWCAH 3IEKTPOHHOW MOAMUCHIO
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N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue cBs3W pabOTHl CHUIBI C W3MEHEHHEM MEXaHWYECKOW DHEPrHH Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHS U B3aUMOJEUCTBUSA YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[TocrossnHast ABorajpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkama temneparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OGapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOT'O B3aUMOJICHCTBUSI.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnne Macchl BO3JlyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHH 00béMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHenus. KomauuecTBo TemaoTel U padoTa. BHyTpeHHss1 SHEprsi OAHOATOMHOTO
UJEaIbHOTO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoM mpouecce. IlepBbiii 3akoH TepMmoauHamukH. [IprumeHneHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TeroBeie MamuHbl. [IpuHIUIBEL AeiicTBUS TemaoBbIX MauH. [IpeoOpa3oBaHus SHEprUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiicteus terwioBodl Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JBUIATellb BHYTPEHHETO

CropaHitt; ObITOBOH XOTOANAE K KOHANMOHOHCP:
[JOKYMEHT MOZANWCAH 3MIEKTPOHHOW MOAMUCHIO
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Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemiepaTypsl) Tela Ipy TeIuionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuyeckue u amopgHbie Teaa. AHU30TPONUS CBOMCTB KPUCTAILIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: THUTPOMETP U IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHMIA DJJIEKTPUYECKHX 3apsIOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH  3aps.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mois. [lpuHuun cynepno3uuuu
ANIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTH DIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3eMJIEHHE d3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Llemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

BsanmoaciteTiic HadACKTPH30BaHHBIX TC:

[JOKYMEHT MOZAMNWCAH 3IEKTPOHHOW MOAMUCHIO
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DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOW@AW  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuueckuil mok. Toku é paznuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DIIeKTpUUIECKOe CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJNIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akOoH Oma Jist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX MTYYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHUYECKAs
JUccoanus. DIEKTPOIIN3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSITENbHBIN 1 HECAMOCTOATENbHBINA pa3psa. MoiaHuUSL.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUTOMIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenanHOe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTD JUO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenue SIeKTpOABMKYILEH CHJIBI HCTOYHHKA TOKAa U €r0  BHYTPEHHErO

IR TTOLILE

[JOKYMEHT MOZAMNWCAH 3IEKTPOHHOW MOAMUCHIO
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Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCYyIIECTBISICTCS C y4YETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOEKIHMU HAa OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), JBUTATellb BHYTPEHHETO CropaHMs, MapoBas TypOWHa, OBITOBOU
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
BekTop MarHUTHOM MHAYKUMU. [IpUHIMI Cynepno3uLMA MAarHUTHBIX MTOJIEH. JINHUKM MarHUTHOU
uHAyKkuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1oJiIe MPOBOAHMKA C TOKOM. KapTwHa SWHHMA MHAYKIMH MarHUTHOTO ITOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzauMmozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJIb U HalIpaBIIEHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBieHMe DIIEKTpOMAarHUTHOW MHAYKUIMHU. [lOoTOK BeKTOpa MarHUTHOM HHIYKIUH.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMM B IPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NuaykTHBHOCTH. SIBACHIC CaMOMHAYKHHHT
JIOKYMEHT MOZAMWCAH SMEKTPOHHOW MOAMMCHIO
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DHEprusi MarHUTHOTO TOJIS KATYIIKH C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS IEYb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUM MHIYKUIMY MAarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, uactora, amrmumryna u ¢asza kosnebaHuil. IIpyXKMHHBIH MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOTUs MEXIYy MEXaHWYECKUMHM M 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

IlepemenHbIil TOK. CUHYCOMJANbHBIN MMEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue cBOMCTB BBIHY)KICHHBIX KOJICOaHUH.

19T

Hab6mtoaenne pezonanca.
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CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mociegoBaTEIbHOM COCIMHEHUHM PE3UCTOpa, KATYIIKM WHAYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B ILENM M3 IOCJEI0BATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W JuMHA BOJHBL [lomepedHble W MpoONOJIbHBIC BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarauTHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DIIEKTPOMArHUTHOE 3arps3HEHNE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHNE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIATYAOW M YacTOTOH
KOJIEOAHMH.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akOHBI TPEIOMJICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO

OTPaXKEHUS.
r A Ao IT
U

]
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ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOILINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEPGEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TMPAKTUYECKOE IMPHMEHEHHE: OYKH, JIyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. MoJiesib CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEHIETKY.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIbHONH TEOPUHM OTHOCUTEJIbHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.

vvvvvvv CcBeETAa
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TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu
®doTor(hdeKT 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
Monenb atoMa. [locrymarer bopa. snydenue u mornomeHue (OTOHOB NPU MEPEXOAC aroma C
OJIHOTO YpOBHSl BSHepruum Ha Jpyrol. Buasl cnekrtpoB. CrekTp YpOBHEW 3HEpPruUM aroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTED.
Jlemoncmpayuu
Monuens onbita Pesepdopra.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
Hab6nronenue nuHeyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  snpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. HykionHas mopnens siapa ['eitsenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.
OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TeEpCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

A3rer TeMeHTEI-ACTDOF
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Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bup 38é3qH0r0 HebOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUANMOE JBIKEHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPBI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3ukuM w acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIUAIBHONH H
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3UIECKON KapTHHBI MUpPA B 00IIEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0I00US TPEYTOILHUKOB, ONPE/IEICHNE TUIOIIAU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nexTpudeckue SBICHUS B KUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
JKUBOW TPUPOJIE, ONTHUYECKHUE SIBJICHUS B JKMBOW TMPUPOJE, NEUCTBHE DaJUAIMK Ha >KUBHIC
OpTaHU3MBI.

Xumusi: CTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.
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Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPATOP IEPEMEHHOr0 TOKA, DJIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUs yueOHOro mnpeamMera «@Dusnka» IOKHBI OTPaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUI, COOTBETCTBYIOILMX TPAJUIHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMM  OOydarollerocs Kak axkTHMBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

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

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYpBl, OCO3HAHHE TJI00AJILHOTO XapakTepa

JOKOJIOTHYCCKHUX TIPDOOVJICM,
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MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmke;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENBCKYIO JIEATEIbHOCTh UHANBHUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh 1S JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

ba3oBble uccienoBaTeabCKHe JeiicTBHS .

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

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUs 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUYEOHBIX MPOEKTOB B 00JIaCTH (U3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

AHAIM3UPOBATh TOMYYEHHBIE B XOJE€ pEHICHUS 3a7aud pe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHUCJIC TIPH H3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH HEOQHGMBI 1 3alavu, TJOITyCKaroInue aJIbTCPHATUBHLIC PCIICHUA.
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PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (HOPM IMpeICTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHus], IPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHukaTnBHBIE YHHBepcaibHble yueOHbIe 1elCTBUSA:

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

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATh U UCIOJIb30BaTh PEUMYIIECTBA KOMAHIHON U MHAUBUAYAJIbHON padOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJAMHUPOBATH
JIEUCTBUA 1O €€ JOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, pPaCIpElesATh POJIU C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJIEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIC y4eOHbIE el CTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH DPELICHHUs PAcUYETHBIX M KAauyeCTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pElLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULUU B 00JacTu (U3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

AMOROHTPOI5, 9IMOIHOH
JOKYMEHT MOAMWUCAH 3/IEKTPOHHOW MOAMUCHIO
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JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalllud, BbIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oluero oopa3oBaHus y OOydYarOIIUXCsS COBEPIICHCTBYETCS 3MOIMOHAIBHBIM
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIET O CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE J€HCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, abCOMIOTHO TBEPIOE TEJO, WACATbHBIN Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIM HIEKTPUUECKUHN 3apsi] NPHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPIBIX Tel, U3MEHEHHE o0bEMa Tel MpH HarpeBaHUU
(oxJ1axIeHUN), TEMJIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHICH AU, UIABJICHHE, KPUCTAILIN3AIuS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

[JOKYMEHT MOZAMNWCAH 3IEKTPOHHOW MOAMUCHIO
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OINKCBHIBATH MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCTh; HpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONKCBHIBATh W3Yy4YCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONIB3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KOd(QUIHMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIUUMHAM;

OIMCHIBATh M3YYEHHBIC SJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECKHE SBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAueHHs M EIUHMILIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIruu, 3aKOH COXPaHEHUs MMITYJIbCa, IPUHIMI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TemIiepaTypoi, MepBbIi 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIHITBI IEHCTBYS MAIIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOneMy/3ajjady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBIN CITIOCOO W3MEPEHWs] M HWCIOJh30BaTh W3BECTHBIE METOJBI OICHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpPOBaTh pE3yJIbTaThl
MIOJTYYCHHOW 3aBUCHMOCTH (DU3MYECKUX BEIMYHH B BHUJE TaOJHIl M Tpa(uKOB, AETaTh BBHIBOJIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000PYAOBAHMUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
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pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTOJBb30BaTh MPH PEUICHWH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HMH(OpPMAIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHus O€30MACHOCTH MPH O0paIeHUH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOWCTBAMM, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpelesiaTh OOf3aHHOCTH W IUIAHUPOBAaTh JIEATENbHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMLIBl TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeJIel: TOYEeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETA, OTPasKEeHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaliOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIIONB3YS (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUH 3apsij, Cuila TOKa, JIIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl AJIEKTPUUYECKOr0 M MarHUTHOTO TOJeH, Mepuoj] U 4YacToTa KojeOaHUil B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYMHY C JPYTUMH BETUUYNHAMM;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IOoJlypaclajga, SHEeprus CBSA3M AaTOMHBIX SAep, NpPU ONUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u
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€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAU3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHbI IOCJIEAOBATENBHONO W IAapaJlJIeIbHOTO  COEJUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4MCia, NOCTynaTel bopa, 3aKkOH paJuOaKTUBHOIO pacnajaa, IpU 3TOM pas3iuyarb
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HAIpaBiIeHWE BEKTOpa MHIYKIHMHW MAarHUTHOIO IOJS MPOBOJAHUKA C TOKOM,
cuiibel Amnepa u cuibl JlopeHua;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agayy M TUIOTE3y Y4eOHOro SKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C MCIIOJIb30BAHHEM IPSIMBIX W3MEPEHUH:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuia O€30MaCHOrO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUEecCKOW MOJENbI0, HCHOb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEUYMBYIO LEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acHOT0 MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HHU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUA MO (HU3UKE B TIOBCEAHEBHOW KHU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;
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paboTaTh B IPYIIIE C BHIITOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, TUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiaTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B

HECTAaHJAPTHBIX CUTYallMsIX, aJleKBAaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYaCTHUKOB TIPYIIIBI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATETbHBIE
padoThl padoThbI pecypesi
Paznen 1. PUBUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmiorexa HOK
' https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruka S https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 Aunamiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOZIMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
' ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3znen 4. JIEKTPOIUHAMUKA
4.1 OneKTpocTaTHKa l 10 1 l bu6nmoreka [IOK

LIOKYMEHT MOAMMUCAH 3JTEKTPOHHON NMOAMUCHIO

MYHULUMNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
KPACHOSIPCKASl CPEAHSAA LUKOJIA KOTEJIbHUKOBCKOIo
MYHULIMMAJILHOIO PAAOHA BOJITOrPAZICKO OBJIACTM, LLnpsiesa Enena
BanepbeBsHa, [lnpekTop

10.09.24 14:06
(MSK)

Ceptudukat 27C9D1805FF7D31460EA9432DF5B4D35
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492 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK
pa3IMYHBIX cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3

BanepbeBsHa, [lnpekTop

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMCHIO

MYHUUUNAJIbHOE KA3BEHHOE OBLLUEOBPA30BATEJ/IbHOE YYPEXXJEHUE
KPACHOSIPCKASI CPE[|HASA LLIKOJIA KOTE/IbHUKOBCKOIo
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11 KJIACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoTbI padoThbI pecypesl
Paszpen 1. 9JIEKTPOIMHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHYKIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onika 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [JOK
4.1 DeMeHThl KBAHTOBOM ONTHUKHU 6 htts://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpoenne atoma 4 https://m.edsoo0.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A1 S https://m.edso0.ru/7f41c97c
[IOKYMEHT MOAMWUCAH 3/IEKTPOHHOW MNOAMNMUCHIO
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Hroro no pazneny
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Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 Egggﬁ;f{i%ggﬁf 41c97c
Hroro no pazneny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Egggg&f&%gﬁ}% A1097c
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7

BanepbeBsHa, [lnpekTop
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BanepbeBHa, [lnpekTop




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n Mayp Bcero KO;TPO']U’ HpIC Hpgucnmeclme u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTbI pecypebi
®dusnka — HayKa O PUPOJIE.
1 Hayunslie MeT(})]K bl HOEHapHIfH 1 bubmmorexa LIOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B
dbopMHUPOBAHUH COBPEMEHHOMN bubnnoreka [JOK
2 . 1 .
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON e TEIbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO bu6mmorexa [IOK
3 1 :
neuxeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE
4 PaBHOMEpHOE ITPAMOIIMHEWHOE 1 bubnnorexka [JOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MPSIMOIUHEUHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBoOonHOe mageHune. Y CKopeHue bubnmnorexa [JOK
6 1 .
¢BOOOIHOTO ITaIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.
7 JII;HmeHHe Mmare JI:/[IaHBHOﬁ TOYKH 10 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[IpuHuun oTHOcUTENBHOCTH [ anues.
8 I/IEe HI/IaJ'II)HI)Ie CHCTEMBI OTCYETa 1 bubmorexa LIOK
Pt . ) https://m.edsoo.ru/ff0c3be8
IIepsriit 3ak0H HproTOHA
9 Macca tena. Cuia. [lpuHnun 1 bubnnorexka [JOK
Cynepno3uiuu cuil. Bropou 3aKkoH hittps://m.edsoo.ru/ff0c3bed

HORYNMERT TIOANVICAR JJIERT PUHHUI;I HOANVICBRO

MYHULUMNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
KPACHOSIPCKASl CPEAHSAA LUKOJIA KOTEJIbHUKOBCKOIo
MYHULIMMAJILHOIO PAAOHA BOJITOrPAZICKO OBJIACTM, LLnpsiesa Enena
BanepbeBsHa, [lnpekTop
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Herorona miis MarepuaibHOU TOYKH

10 Tperun 3akoH HproToHa 11 1 bubnuoreka [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 Tsokectu. [le pBa;I KOCMHYECKast 1 bubmorexa LIOK

- eP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec 1 bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuia Zzn OTI/IBJIeI({bI/Iq:I HH u BI/I)P;CCHI/II/I 1 bubmmorexa LIOK

p PHA https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[ToctynarensHoe U BpaliaTeiabHOe

14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. 1 bubnnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO TeJIa
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. 1 bubnuotexa [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE TBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckast s3Heprusi MarepuaibHONR 1 bubnuoreka [IOK
ToukH. Teopema 00 U3IMEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUM
[ToreHmansHas 3HEPTHUsl.

[ToTeHuunanbHas SHEPTUs yIPYyro

17 edo ffm OBaHHOI/I'rII) )KI?IIHEIY 1 bubmorexa LIOK
ACHOPMHDP Py ' https://m.edsoo.ru/ff0c461a
[MoTennmansHas 2HEprus Teaa BOIU3U
MMOBEPXHOCTU 3EMITH
[ToTeHmanbHBIC U HETIOTEHITUATBLHBIC
cuibl. CBs3b pabOTHI

p bu6nmoreka [JOK

18 HEMOTEHIIUANBHEBIX CHJI C U3MEHEHUEM 1

MEXaHUYECKOU SHEPTHUU CUCTCMEI TCII.

https://m.edsoo.ru/ff0c478c

3aKOH COXPAHEHHS MEXAHMYEGKRAIMEHT NOATMCAH SMEKTPOHHON NOANMCHIO

MYHULUMNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
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SHEPruu

19

JlaboparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHUEM MEXaHUYECKON SHEPTUU 1 1
TeJla Ha IPUMEpE PACTHKEHUS
PE3UHOBOTO JKI'YTa»

20

KonTtponbHast pabora o Teme
«Kunemaruka. /luHamuka. 3aKOHBI 1 1
COXPAHCHHS B MEXaHHKE)

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

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KWHETH4eCcKol Teopun. bpoyHoBcKkoe 1
newkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

25

Xapaktep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

Macca monekyn. KonuuectBo
BeniecTsa. IlocrosHHas ABoraapo
TemoBoe paBHOBecue. TemnepaTtypa
u e€ uzmepenue. Illkana remneparyp 1
Lenbcus

HNneanpueri raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

27

28

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUr
JIBJKECHHSI MOJIEKYII. Y paBHEHHUE
MenpeneeBa-Knaneiipona

3akoH JlanbToHAa. ['a30BbIe 3aKOHBI 1
JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSIHUS
Pa3peKEHHOT0 ra3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW MOAMMUCHIO

MYHULUMNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE 10.09.24 14:06
KPACHOSIPCKASl CPEAHSAA LUKOJIA KOTEJIbHUKOBCKOIo (MSK)
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29 H3onponeccel B UACAIBHOM Ia3e U UX 1 bubnuoreka [IOK
rpaguyecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

30 croco6bl e€ n3menenus. Koiamuectso 1 bubnmoreka [JOK
TEIUIOTHI U paboTta. BayTpeHHsst https://m.edso0.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

bu6mmoreka [IOK

31 Bupst Tenuonepenatn 1 https://m.edsoo.ru/ff0c5c36
Y ienpHas TEIIIOEMKOCTD BEILIECTBA.

32 KgJII/IHGCTBO TEIUIOTHI TIPH n 1 bubmnorexa LIOK

. https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AauadbaTHbIN mpoiecc
[lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnuorexa [JOK
33 1 _
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ff0c5efc
Heo6
R e : BuGores 10K
PHpOC. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH

35 ITpunnun nevictBus u KII/I TernmoBoi 1 bu6mmoreka [IOK
MaIlUHbI https://m.edsoo.ru/ff0c600a

36 uxi Kapro u ero KITJ] 1

37 DKoJoru4eckue npooIeMbl 1
TEMJIO3HEPTETUKH

38 O6o6maromuit ypok «MomnekymsipHas 1 bubnuorexa [JOK
¢buzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
K

39 <<IS/II;TJ1pe(;<mJ’11:1a?{EE%);2HFII:; T(e)hg;OBBI 1 1 bubmiorexa HOK

yIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI

40 [TapooOpa3oBaHue U KOHIEHCALIUS. 1 bubnnorexka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6

41 AOCOII0THAS U OTHOCHTEILHAS 1 bu6nmoreka [JOK
BIAXKHOCTb BO3ayXxa. HacelleHHbii https://m-edsoo-ru/ff0c64d8

AOKYMEHT MOAMNUCAH 3/IEKTPOHHOM NOANNCLIO

MYHULUMNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
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nap

Teepnoe Teno. Kpucramnmueckue u

42 amop¢Hble Tera. AHU30TPONUS 1 bubnmoreka [JOK
CBOHCTB KpHUCTAILIOB. Kuakue https://m.edsoo.ru/ff0c65f0
KpucTtayyibl. CoBpeMEeHHbIE MaTepHaIb
IT .

43 Viemman rentora naanncnm ) Bumiotera LIOK

A - https://m.eds00.ru/ff0c6708
CyOnumarus
bubmuorexa [JOK

44 YpaBHEHHE TEILIOBOTO OajlaHca 1 https://m.edsoo.ru/ff0c6820
C) .0 [

o | e et [ Busorsa 101

PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsioB
ITposo , IU3JIE
46 H(I))JI;H;[(I){;IOK;H;?H H3;.<If(r))IIjIH::Ig)I(/IpaHeHI/IH 1 bubmmorexa LIOK
’ https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiga
B3aumoneucTsue 3apsiioB. 3ako
47 Kynp(l)ﬁaHTI/(I)qTeipiILIH’E?IJ;szHqI;CI}(IHH“ 1 bubmorexa HOK
’ https://m.edsoo.ru/ffOc6ce4
3apsi
Hanps>k€HHOCTB IEKTPUYECKOTO

48 nosist. [IlpuHnun cynepno3unuu 1 bubnuoreka [IOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pa6

o | o e[ Busmorsa 101

' Hadt. https://m.edso00.ru/ff0c6f00
MTOTCHIINAJIOB
IT
50 smempocrammecko note. ) Bumiorera LIOK
p ) https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
. bu6mmorexa [IOK
51 JrexrpocMrocte. Konnencarop 1 https://m.edsoo.ru/ff0c7126
52 ONEKTPOEMKOCTh TJIOCKOTO 1 bubnuoreka [IOK

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMCHIO
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53

KOHJIEHCAaTopa. JHEPrus 3apsHKEHHOTO
KOHJICHCATOpa

JlaGopaTtopHas pabora "M3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"

https://m.edsoo.ru/ff0c72c0

54

[IpuHMI nelcTBUSA U IPUMEHEHUE
KOHJCHCATOPOB, KOIIMPOBAJILHOTO

arnmapara, CTpyMHOIro IIpUHTepa. 1
DNeKTpoCTaTUIECKasl 3allUTa.

3azemsIeHHE dIIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymecTtBoBaHus. [10CTOSHHBII TOK.

Cwuia Toka. Hampsxenue. 1
Conpotupnenue. 3akon Oma it

ydacTka Ienu

56

57

[TocnenoBarenpHOE, apauIEIBHOE,
CMEIIIAaHHOE COCTUHEHHE

MPOBOIHUKOB. JIaboparopHas padoTa 1
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxxoyns-Jlenma

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
aneKkTpuueckoi nenu. Koporkoe

3ambikanue. JlaboparopHas pabora 1
«M3mepenne D/IC ncrtounnka Toka u

€ro BHYTPEHHET0 CONPOTUBIICHUSI

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

59

60

DIIEKTPOHHAs MPOBOJIUMOCTB TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

DIIEKTPUUECKUH TOK B BaKyyMe.

y 1
CBoucTBa AJIEKTPOHHBIX MMYYKOB

61

[TomynpoBOIHUKH, UX CO6CTBQHWI—H NOANUCAH SHEKTPOHHON NOAMMUCHIO

bu6mmorexa [JOK
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IpUMECHasl MpoBOAUMOCTh. CBOMCTBA https://m.edsoo.ru/ffOc84ae
p—n-nepexonaa. [ToxynpoBogHHKOBBIE
prOOpPEI
DJEKTPUUECKUN TOK B PaCTBOpax U

6 pacruiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIH3
DNEeKTPUYECKUH TOK B ra3ax.

63 CaMOCTOSITeTLHBIA U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpuuecKue mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnnoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «9nexkrpocratuka. [locTosHHBIN 1 1 bubnmnorexa [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeslax»

67 Pesepsublit ypok. KonTponbHast 1 bubnuoreka [IOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maronuii ypok 1 bubmmorexa [IOK
o temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68 3 3
[MPOTPAMME

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMCHIO
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KPACHOSIPCKASl CPEAHSAA LUKOJIA KOTEJIbHUKOBCKOIo (MSK)
MYHULIMMAJILHOIO PAAOHA BOJITOrPAZICKO OBJIACTM, LLnpsiesa Enena

BanepbeBsHa, [lnpekTop

Ceptudukat 27C9D1805FF7D31460EA9432DF5B4D35



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne T Jara nupposbie
n/n ema ypoka Bcero Konrpoasusie | Ilpakrayeckue u3ydyeHusi oOpa3oBaTejibHbIE
padoThbI padoThbI pecypes
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMo/ieiicTBMe. MarHuTHOE T0JI€. 1 bubnuoreka [{OK
BekTop MaruutHOM MHAYKUMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTHO€E 1oJI€ MPOBOJIHHUKA C

2 ToKOM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IIOJII KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIDKYILYIOCS 3apsKCHHYIO YaCTHILY. 1 bubmmnoreka [HOK
Cuna Jlopennia. PaGoTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHuTHOM uHAyKImuu. 3/1C 1
WHJYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunn Papanes
JlaGoparopHas pabota

7 «I/ICCJI:CL[OI];aHI/IS SIBIICHUS 1 1 bubmorexa LJOK

. https://m.edsoo.ru/ff0cals0
SIEKTPOMAarHUTHOU MHIYKIMESKyMEHT NOLMMCAH SMEKTPOHHO NOAMMCHIO
MYHULUMNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJ/IbHOE YYPEXXAEHUE 10.09.24 14:06 Ceptudukat 27C9D1805FF7D31460EA9432DF5B4D35
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10

NunykTuBHOCTS. SIBICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
AEKTPOMArHUTHI, HIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

O6o6maromuii ypok «MarautHoe
oJie. DIeKTPOMArHUTHAS MHITYKITHSDY

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MaraurHoe moie.
QHGKTPOMaFHI/ITHaSI WHAYKIOUA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

13

CB000O1HBIE MEXAHUYECKHE
Kosiebanus. 'apMOHHYECKHE
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJICOAHHIA.
[IpeBpartenue sHEprUA

JlaGopatopHnas pabora
«HccnenoBanne 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTH ¥ MacChl TPYy3a»

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbubid KOHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHHs B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHasnorus MexJy MEXaHU4eCKUMHU U
AEKTPOMArHUTHBIMH KOJIe0aHUsIMU

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmymna Tomcona. 3akoH
COXpaHEHMs SHEPTUHU B UJCATbHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o 3aTyxaromux

1

but6mmoreka [IOK

KoseOaHusX. BeIHYKICHHBIC

https://m.edsoo.ru/ffOcbb86

¥ _[IOKYMEHT MO

MYHULUMNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
KPACHOSIPCKASl CPEAHSAA LUKOJIA KOTEJIbHUKOBCKOIo
MYHULIMMAJILHOIO PAAOHA BOJITOrPAZICKO OBJIACTM, LLnpsiesa Enena
BanepbeBsHa, [lnpekTop
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MexaHuueckue kojieoanus. Pesonasnc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoyeOaHus

17

IlepemenHbId TOK. CUHYCOUJAIBHBIN
MepeMEHHbIN TOK. MOIIHOCTh
[IEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U 1
JEUCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA U
HaNpsHKEHUs

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IponsBoxactso,
nepeaayda u nmoTpedaeHue 1
JIEKTPUYECKON SJHEPTUU

19

20

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE MIEKTPUUYECKOTO 3BOHKA,
reHepaTopa EpEMEHHOT0 TOKa,
JIMHUH 2JIeKTponepesayd

DKOJIOTHYECKUE PUCKU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTrypa ncnonbs3oBaHus 1
AJIEKTPOIHEPIHH B TOBCEAHEBHON
KHU3HH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

21

22

MexaHn4yecKue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpocTpaHeHHUs U JJTMHA BOJIHEI.
[TonepeuHble U TPOJOJIBHBIE BOIHBI

3Byk. CkopocThb 3ByKa. I poMKOCTB
3ByKa. Beicora Tona. TemOp 3Byka

bubmmoteka IIOK
https://m.edsoo.ru/ffOcca54

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

23

DIEeKTpPOMarHuTHBIE BOJIHBI, UX
cBOMCTBA U cKOpocTh. [IIkana 1
3JEKTPOMAarHUTHBIX BOJIH

but6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHIII/IHI)I pa)II/IOCBSISI/I n
tTeneBuieHus. Pazpurue cpeacTs 1
cBs3u. Pagnostokamus

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMCHIO

MYHULUMNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
KPACHOSIPCKASl CPEAHSAA LUKOJIA KOTEJIbHUKOBCKOIo
MYHULIMMAJILHOIO PAAOHA BOJITOrPAZICKO OBJIACTM, LLnpsiesa Enena
BanepbeBsHa, [lnpekTop

10.09.24 14:06
(MSK)

Ceptudukat 27C9D1805FF7D31460EA9432DF5B4D35



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

o5 Konrponsnas pabdora «Konebanus u 1 1 bubmuoreka [IOK
BOJIHBDY https://m.edsoo.ru/ff0cc6f8
[IpsmonnHeliHOE pacipoCTpaHEHUE

26 CBETA B OJIHOPOJHOM CpeeE. 1 bubnmnoreka HOK
Todeunblil KICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBera. 3aKOHbI

27 OTIf)a)KCHI/ISI cgeta. [loctpoenue 1 ]r?ﬂ@_mOTeKa LOK

8 ttps://m.edsoo.ru/ff0cd4e0
M300paKeHUH B TUIOCKOM 3€pKalie
[Ipenomienue ceera. [lonHoe

08 BHYTpEHHEE oTpakeHue. [Ipenensubin 1 bubmmoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS

29 Jlaboparopuas pabota «3mepenue 1 1 bubnnoreka [JOK
[OKa3aTelisl IPEJIOMIICHHUS CTEKJIAa https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenue n3o0pakeHuit B

30 nuuze. PopMyJia TOHKOM JIMH3HL. 1 EH@HOTeKa HOK

ttps://m.edsoo.ru/ffOcddle
YBenn4yeHue JIMH3bI
JlaGopatopHnas pabora

31 «ccneoBanye CBOMCTB 1 1
1300pakeHUH B JIMH3aX»
Hucnepcus cseta. Cll0KHBIN cOCTaB

37 oenoro ceera. L[et. JlabopaTopnas 1 1
pabota «HabmroneHue aucnepcun
CBETa»

33 WnTtepdepennus creta. Audpaxius 1 bubmuorexa [JOK
cera. JudpakironHas pemerka https://m.edsoo.ru/ffOced22

34 IlonepeyHOCTh CBETOBBIX BOJIH. 1 bubmuorexa [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckue mpuOOPsI U yCTPOHCTBA U 1
yCIIOBUSI X 0€30IaCHOr0 MPUMEHEHUs

36 ['paHuUIIbI TIPUMEHHUMOCTH 1 bubnnorcka LHOK

AOKYMEHT MOAMNWCAH 3TEKTPOHHOM NOANNCHIO
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KJIaCCHYECKOW MexaHuKH. [locTynarsl
CIeLlUaIbHOH TEOPUH
OTHOCHUTCJIBHOCTHU

https://m.edsoo.ru/ff0cf862

OTHOCUTENBHOCTh OOTHOBPECMCHHOCTHU.

bubnunoreka LIOK

37 3aMeyIeHUE BPEMEHU U COKpALIEHUE https://m.edsoo.ru/ffocfad
JUINHBI — '

DHEprust ¥ UMIYJIbC PEISTUBUCTCKON

38 gacTUlbl. CBA3b MACChI C SHEPTUCH H ]f?tp'tlgsj'I/P/Ir(T)]Teeé(si)gr?/I?fchc68
UMITYJIbCOM. DHEPIUsl MOKOs T '
KonTponbnas padora «OnTuka. BuGmorexa LIOK

39 OCHOBEI CNICLHATLHOM TCOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTID) " '

40 ®oronsl. opmyina [1nanka. Dueprus Bbu6mmoteka [JOK
U UMNyJbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE

bubmuoreka [IOK

41
porospdexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorddexra. YpaBHeHUE BuGmorexa LIOK

42 DuHuITerHa 13 GOTOOdeKTa. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dpotodrddexra
JlaBnenne cBera. OnbiTel I1. H.

43 JlebeneBa. Xumudeckoe ACUCTBUE E&?SE&T&ZES/I?TO 40446
CBeTa " '
TexHr4eckue ycTponcTa u

44 MPAaKTUYECKOE IPUMEHEHHUE:

($hoTORIEMEHT, POTOAATUHK,
CONTHEe4YHas OaTapesi, CBETOUOT

45 Pemenue 3amau mo teMe «DI€MEHTEI bubnunorexa LIOK
KBAHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. OnbIThI

46 Pezepdopaa mo paccessHUIO 0-9aCTHII. Brbmrorexa LIOK

HnaHeTapHa;I MOZCJIb aTOMa

https://m.edsoo.ru/ff0d091a

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMCHIO
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47

[Toctynarter bopa 1

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0afa

48

Wzny4enune u noriomeHue GpoToHOB
IIPY NIEPEXOJE aTOMa C OJHOTO YPOBHS 1
SHEPIUM Ha Apyroi. Buasl criekTpos

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BonnoBrle cBOKCTBa yacThL]. BOJHEI
ne bpowia. KopryckyisipHo-
BOJIHOBOU nyaiu3M. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa 1
PaIMOAKTUBHOTO U3ITYYCHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

52

Caowuctna anbda-, 6era-, ramma-
u3nydeHus. BiusHue
paZ[I/IoaKTI/IBHOCTI/I Ha JKX1BBIC
OpraHu3MbI

OTKpbITHE IPOTOHA U HEWTPOHA.
N3otomel. Anbda-pacna.
DJEeKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usinyyenue

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepusle peakuuu. A nepHbid
peaktop. [Ipo6iiembl, NEPCIEKTUBHI, 1
9KOJIOTMUECKUE aCTIEKThI SIAEPHOU
SHEPreTHKU

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pErUCTpaLvK JIEMEHTAPHBIX YACTULL.
Kpyrusiit cton «@yHnameHTanbHbIe
B3auMOJAeHCTBUI. EMMHCTBO
(hbU3UIECKON KapTUHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€3nH0r0 HeOa. Co3Be3nus, 1

SIpPKUE 3BE3/bl, IIJIAHETHI, UX BUON

no AH DAFEKTDP HO

HMOG i
HORYMEMT

MYHULUMNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
KPACHOSIPCKASl CPEAHSAA LUKOJIA KOTEJIbHUKOBCKOIo
MYHULIMMAJILHOIO PAAOHA BOJITOrPAZICKO OBJIACTM, LLnpsiesa Enena
BanepbeBsHa, [lnpekTop
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nBrokenne. ConHeynas cucreMa

56

S7

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]1

3BE3b1, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TTTABHOW
Mocaea0BaTebHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUH U
spomonuy CoHIIA U 3BE3]

58

59

Muneunsin [lyTe — Hama I'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B SIPAX TaJaKTUK

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbmoro B3peiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60
61

62

63

64

Hepemennsie mpo6iieMbl aCTpOHOMUHT 1

KontponbHas padoTa «2J1€eMEHTHI
aACTPOHOMHU U acTPOPHUIUKU»

O6o06uaromuit ypok. Ponb puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLIMAIbHON 1 1
ATUYECKOH cdhepax NeaTeTbHOCTH
YyeloBeKa

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN U aCTPOHOMUH B 1
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O6o06maromuit ypok. Pomib
¢buznueckoil Teopun B GopMUpOBaAHUH
MpEJCTaBICHUN 0 (PU3NYECKOM

KapTHHE MHpa

[IOKYMEHT MOAMWCAH 3JTEKTPOHHOW MOAMUCHIO
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O6o06mraromuii ypox. Mecto
65 (hbU3UIECKOI KapTUHBI MHPa B 00IIIEM 1

PSLy COBPEMEHHBIX €CTECTBEHHO-

HAYYHBIX MIPEJCTABICHUIA O IPUPOIC

66 PesepBHbIil ypok. MaruuTHoe moJie. 1
DneKTpoOMaruHuTHast MHIYKIUS

PesepBubiit ypok. OnTuka. OCHOBBI

67 CHeIUaaIbHON TEOpUHr 1
OTHOCUTCJIBbHOCTH
P 5 .K .
o D Bumorera 0K
p https://m.edsoo.ru/ff0d1784
acTpo(U3HuKH
OBIIEE KOJIMYECTBO YACOB I10 68 4 -
[TPOI'PAMME

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPH
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