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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoBHS Ha ypOBHE CpPEAHErO 00IIero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOKEHMM W TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU TMPEMOAaBaHus y4eOHOTO
npenmera «@Pu3uka» B 00pa3oBaTeNbHBIX  opraHm3anusax —Poccwiickoii  Dexepanuu,
pean3yIoluX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Cogepxanue mnporpaMMbl Mo (hU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronmxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENILHOCTHOTO Noaxoaa. [IporpamMma 1o ¢usnke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHHPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTH pealu3alli MEKIIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMy. B Hell ompeaemsroTcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e [IJIJaHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cosiepkaHue yueOHoro npeamera «Pu3nkay 1o rojgaM oOydeHusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIAJ B CUCTEMY 3HAHUI 00 OKpY’KarolleM MHpE.
HIkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3yIOLUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XumHel, ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonb3oBaHue U aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue Gu3nKu BHOCUT OCHOBHOM BKIIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSTh Hay4HbII METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU yUEOHBIX HCCIIEI0BaHUI.

B ocHOBy Kkypca (pu3nku JUIst ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM € Hell Marepuan Kypca GU3UKH 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOl HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMHu.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn sxonoeusayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CYKAeHUs MpoOJIeM PallMOHAIBHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢bu3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W MPHHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3alK 3KCIIEPUMEHTAILHON JesATeIbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paldoT. BulieneHue B ykazaHHOM IepeuyHe J1abopaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 PUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 3alaHHON (PU3MUYECKON MOJIENBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zenoB. i KayeCTBEHHBIX 3ajjay IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’Kalolle >KWU3HHU, TpeOylolme BBHIOOpAa (HU3MUECKOW MOAETH IJIsi CUTYalMH MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0mrero o0pa3oBaHUs JIOJDKEH M3ydaThCsl B YCIOBHAX NMPEIMETHOTO KaOWHeTa (DM3MKH WK B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 IuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHYECKHX TNPAKTHYECKUX pPadOT H JIEMOHCTPAIMIOHHOE
obopyioBaHUE.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3MKe KIFOYEBHIX JEMOHCTPAIMH ISl MCCIEOBAaHUS M3yYaeMbIX SIBIICHHH W TIPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOTO OOOPYIOBaHHS AOKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMU U3Y4€HUs1 GUMKU B 0011IeM 00pa30BaHUU SIBIISIOTCS:

e hopMupoBaHWE WHTEpeca M CTPEMJICHHs OOYYaIOMMXCS K HAYYHOMY H3YYCHHUIO

HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
®pa3BUTHE TIPEACTABICHHH O HAy9YHOM METO/A€ TIO3HAaHUS W  (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBIICHUSIM;



¢ popmHpoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3yueHHUS OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e hopmupoBaHUEe YMEHUN OOBSCHATDH SIBJICHUS C MCIIOJIb30BAHHEM (PU3NYCCKUX 3HAHHUHA H
HAYYHBIX JI0Ka3aTeIbCTB;

¢ hopmupoBaHUE TPEICTABICHUNA O PO (PU3UKHK JUIS Pa3BUTHS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B Mpolecce

U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

® IpUOOPETeHNE CHCTEMbI 3HaHMI 00 00X (U3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e popMHupoBaHUE yMEHHMI TNPUMEHSATh TEOPETHUYECKHE 3HAHUS JUIS  OOBSICHCHHS
busznyecKkux SBJICHUA B TMPUPOJAE U A TNPUHATHS TMPAKTUYECKUX pEIIeHUN B
IMOBCEAHEBHOM KU3HU;

® OCBOEHHE CITOCOOOB peIICHUs Pa3IMUHBIX 33/1a4 C SIBHO 3aJJaHHON (PH3MUECKON MOJIEINBIO,
3a1ad, IO/Pa3yMEBAIONIMX CAaMOCTOATENBHOE CO3/aHue (U3MYECKOH MOJENH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

e IOHMMaHHe (U3MYECKUX OCHOB M MPHUHIMIIOB JEUCTBUS TEXHUYECKUX YCTPOWUCTB M
TEXHOJOTMYECKHUX MPOIECCOB, X BIUSHUS HA OKPY’KAIOIIYIO CPEAdY;

® OBJIQJICHUE METOJIaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U TMPOBEACHUA (PUIUYECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

® CO3JJaHHE YCJIOBUW JIsI Pa3BUTHS YMEHUN MPOEKTHO-HCCIIEIOBATEIBCKOW, TBOPUYECKOM
JIeATEeTbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHH) Ha YpPOBHE CpefaHEero oOiero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adbopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYHTENb JIeJIaeT BBIOOp MPOBEIEHUS J1abOpaTOPHBIX padOT U
OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.

B coorBercTBHH ¢ TpedoBanusavmu PI'OC 2021, yuursiBasi [IpaBoc1aBHbINi KOMIIOHEHT B
o0paszoBanuu PaGouas nporpamma no ®usuxe



OCHOBBIBACTCS TaK KEC HaA:

[Tpuka3z MunucrepctBa [Ipocsemenns Poccuiickoit @enepanun ot 18.05.2023 Ne 371
«O06 yTBepxaeHun (enepanbHoil 00pa3z0BaTEIbHON MIPOrpaMMbI CPETHETO OOIIETO
00pazoBaHUs»;

CrangapT mOpaBOCIABHOIO KOMIIOHEHTAa HAYaJbHOTO OOILEro, OCHOBHOTO OOILEro,
cpenHero (monmHOro) oOmiero oOpa3oBaHust s y4eOHBIX 3aBeleHul Poccuiickoit
®enepauun, ytBepkaeH pemeHueM CpsmienHoro Cunona Pycckoi [IpaBociaBHoM
Lepxsu «27» uronsg 2011 r. XKypuan Ne 76 (B penakuuu ot 28.04. 2015 (yrBepkaeHa
npukazom [Ipencenarenss CuHOTANBHOTO OTAENA PEIUTHO3HOIO O0pa30BaHUA U
karexuzaruu Pycckoit [IpaBocnaBHoii Llepksu ot 28.04.2015)

OcHoBHyto 00Opa3zoBatenbhyto nporpammy HOO, OOO u COO YOV «lIpaBociaBHast
rumHa3us r. KoBpoBa»

Pa6ouyro nporpammy Bocniutanust YOV «IlpaBocnaBHas rumuazus r. KoBposay»
VYueOusiii man YOV «IIpaBocnaBHas rumuazus r.KoBpoay

[Ipu otbope coaepkaHusi yuyeOHOro mnpeamera yuuTbiBaeTcss CTaHIapT IPABOCIABHOIO

KOMITOHGHTa HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpexHero (MOJHOTO) OOIIEro

oOpa3oBanus A yueOHbIX 3aBeneHuit Poccuiickoit @enepannu

Coneprkanue oOpa3zoBaHHs JIOJDKHO o0ecreynBaTh:
- UHTETpalMIl0  JIMYHOCTM B  HAIMOHAIBHYIO W MHUPOBYIO  KYJIbTYpY;
- (hopmupoBaHUE TyXOBHO-HPABCTBEHHOW JTUYHOCTH;

Copepxanrie 00pa3oBaHus JOKHO COJEHCTBOBATD:

- B3aMMOINOHUMAHUIO U COTPYIHUYECTBY MEXKIY JIFOJbMH, HAPOJAMHU HE3aBUCUMO OT
pacoBOM, HAIMOHAJIBHOM, dTHUYECKOM, PEIUTMO3HON U COLMAIBHOM NPUHAIJIEHKHOCTH,
- YUYUTBIBATH paszHooOpasue MHPOBO33PEHUECKUX MOAX0J0B,
- CIOCOOCTBOBATh peanu3aluy MpaBa 0OyYarOIMIMXCS Ha CBOOOIHBIA BHIOOp MHEHHH U
yOEKICHHIA.

B cootBercTBUH CO CTaHI[apTOM MMpaBOCIABHOT'O KOMIIOHCHTAa B pPaMKax IMPOrpaMMbl CTaBATCA

e chopMHUPOBATH:

1)

2)

3)

4)
5)

6)

YKOPEHEHHOCTh B TIPABOCIABHOW TpaJUIIMK, Bepe W J0OBM K bory m OmmkHMM Kak
BBICHINX IICHHOCTSAX YEJIOBEUYCCKOM KU3HMU;

YCTPEMJIEHHOCTh JIMYHOCTH K BBICHIEMY MJCAIy YEIOBEYECKOr0 COBEPLIEHCTBA,
BbIpaskeHHOro B Jlnunoctu borouenoBeka — ['ocmoma HMucyca Xpucra («Te€ocHC»,
«000KCHHE» YEITOBEKA);

HaJIM4YMe HPABCTBEHHOTO CaMOCO3HaHHUA (MOHATHS O M00pe W 371e, MmpaBle U JIKH),
YCBOEHHE TaKMX Ka4deCTB, KaK JOOPOCOBECTHOCTH, CIPABEIJIUBOCTh, BEPHOCTH, IOJT,
YecTh, 0J1ar0’KeIaTeIbHOCTD;

oco3HaHue cebst uagom Pycckoit [IpaBocnaBnoi Lepksu;

HAJINYUE UCTOPUYECKOW MaMsTH KaK YyBCTBa COMPUYACTHOCTH C POJHBIM HApoOJOM U
OtedecTBOM, OCO3HaHHME O0a30BBIX IIEHHOCTEH OOIIeCTBa: CBAIICHHOTO Japa >KU3HHU,
YeJIOBEUECKOM IMIYHOCTH, CeMbH, POIUHEI;

OnaroroBeiiHOe OTHOILIEHHE K CBATHIHAM Pycckoii [IpaBocnaBhoii Llepksu;



7) HaaMYWe HABBIKOB JOOPOAETEIBHON JKU3HU (XPHUCTHAHCKOIO OJarodecTHst), pa3BHTHE
TaKUX Ka4ecTB, KaK MOCIyLIaHUE, TEPIIEHNUE, TPYAOII00HE, MUIOCEPINE, LIETOMYApPUE U
Jp.; XpaHEHUE YECTU U TPAXKITAHCKOTO JOCTOUHCTBA;

8) OTBETCTBEHHOCTH U MpPUJICKAHUE B yueOe;

9) nr000BbB K OJIMKHUM Yepe3 COIIMAIBHOE CITY)KCHUE U )KEPTBEHHOCTH;

10)Hanuune ¥ T[paKkTHYECKas peaju3alys HaBBIKOB COBMECTHOIO TBOPYECTBA U
copaOOTHHUYECTBA;

11) pa3BuTHE HABBIKOB HEHPUSTHUS 371a, Pa3IMUCHUs rpexa (HemociayllaHus, OOUIIUBOCTH,
3aBUCTH, JICHU U Jp.) U IPOTUBOCTOSHUS UCKYIIEHUSIM «BEKa CEroy;

12) Hanmuuue SCTETHYECKHX YYBCTB, YMCHHs BHJIETh KpacoTy bBoxkbero mMupa, Kpacoty u
BHYTPEHHUI CMBICII IIPAaBOCIABHOI0O borociykenus;

13) Hannuune GepeKHOTO OTHOIICHHUS K 370POBbIO Kak Aapy boxuemy;

14) nanuue GepeKHOr0 OTHOLICHUS K IIPUPOJIC U BCEMY KUBOMY.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOT O MIO3HAHMS
®usnka — Hayka o npupoje. Hayunble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe paBrkeHHe. OTHOCHUTEIBLHOCTh MEXaHHYECKOTOo JBIKeHHSA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CUCTeMbl koopauHaT. ClokeHHe nepeMenieHul u
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBukeHue. J[BH)keHHE MaTepuaibHOM TOYKM 1O OKPYKHOCTU C
MOCTOSIHHOM 1O MOZYJII0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas CcKopocTh. llepuon u
yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHapsJ0B, LIEMIHbIE U PEMEHHBIE MepeadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO ONPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYJTIO.

N3yueHue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.
W3ydenue nBUkKEeHHs TeJa, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. 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. Koapdumument tperns. Cusia conpoTHBICHHS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

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

TexHuyeckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHWE: MOJIIUIIHUKY, [BUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

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.

CpaBHeHHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYXXHHE U PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMIyJjbca. PeakTuBHOE ABM)KEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HeprUs Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa M NMPAKTHYECKOE MPUMEHEHHE: BOAOMET, KOIEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



W3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C TOMOIIBIO ABYX OJWHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU MeopUun

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPIBIX TEeT M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Moxened. Macca u pasmepbl Mosekysn. KonudecTBo BemiecTsa.
[TocrosinHast ABorajipo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpelHeld KUHETHYECKOH >SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHrne H30MPOLECCOB: H30TEpMa,
n30X0pa, n3odapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

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

OnbITh! 0 AP PyY3uN KUAKOCTEN U ra30B.

Monenb OpOyHOBCKOTO TBUKECHHS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY ABJICHHS ra3a HA CTEHKHU COCyJa.

OnBIThL, WJUTFOCTPUPYIOILUE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

Hccnenopanue 3aBUCUMOCTH MEXy TapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMoguHamuyeckass cucrema. BHyTpeHHsISt SHEpPrUsi TEPMOAMHAMHYECKOM CHUCTEMBI M
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus olHOAaTOMHOTO
MJIeabHOTO Ta3a. Buel Temionepenayn: TEIIONPOBOAHOCTb, KOHBEKIUS, U3TyUYCHHUE. Y IENbHAS
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B IpUPOJIE.

TennoBsie MamuHbL. [IpuHIUTIBL [eHCTBUS TeTTOBBIX MamuH. [IpeoOpa3oBaHus SJHEPTUH B
TeruIoBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terwioBod Mammubl. [ukin Kapao u
ero Kod(hPUIMEHT TOJIE3HOTO NEUCTBHUS. DKOJIOTUYECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTPOWCTBA M NPAKTUYECKOE IMPUMEHEHHE: [IBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKM TOJ JEHCTBHEM C)KaTOr0 BO3JyXa, HarpeBanue >(upa B JAaTyYHHOH TpPyOKe MmMyTéM
TpeHUs (BUICOAEMOHCTPAIISA).

M3MeHeHne BHYTpEeHHEH sHEpruM (TeMIlepaTypsl) Tea Ipy Terionepeaaye.

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

Monenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, pEaKTUBHOTO JBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHue yaenbHOM TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HaceleHHbIi nap. Y ienbHas TemioTa napooOpa3oBaHHUsL.
3aBHCHUMOCTb TEMIIEPATYpbl KMUIIEHUS OT JABJICHMUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.

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

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYeCKHEe YCTpPOWCTBA W MPAKTUYECKOE NPHUMEHEHUE: THUTPOMETP M TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU TIOJIYYCHUS COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX ITAPOB.

Kurienve npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/IyXa.

Pa3neu 4. DiekTpoamHaMuka

Tema 1. Inexmpocmamuka

OnekTpuzauusi Ted. OJeKTpuueckuid 3apsii. JIBa BHIa 3JIEKTPUUECKHUX 3apsi/ioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

Bzaumoneiicteue 3apsmoB.  3akoH  Kynona. TodeuHblil  2ieKTpUUYECKHH — 3apsfl.
Onektpruueckoe mnone. Hampsoxk€HHocTs anekTpuueckoro mnons. [lpuHiun cynepno3uuuu
ANEKTPUUECKUX MoJeH. JINHNKM HaNpsy)KEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM IToJIe. JIudsiekTprudecKkast IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJAEHCATOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHudeckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: JIJIEKTPOCKOIL, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneinicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DnekTpocTaTH4ecKasl 3allnTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

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

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIPOTHBIICHUE. VY aenbHoe COIIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DNIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHUKA TOKA. 3akoH OMa J1s
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

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

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NIPUMECHas IPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DneKTpruuecKkuil Tok B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOSITENbHBIN pa3ps. MomaHus.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIH U0, TEPMUCTOPHl U (HOTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 31eKTpoABMKYILIEH cuibl. KopoTkoe 3amblkaHME TajibBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kxypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YUYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAy4HbIM (akt, rumoresa, (uznyeckas BEJIMUMHA, 3aKOH, TEOpHs, HaOIIOAEHUE,
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 TOXKIECTBO, BEKTOPbl W HMX IMPOCKIMHU Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKHUBOM 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: BIaXXHOCTBH BO31IyXa, BETPBI, OapoMeTp, TEPMOMETP.

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, KOHAUIIMOHEP, TEXHOJIOTUHN TIOYYEeHHUSI COBPEMEHHBIX MAaTEepPHajioB, B TOM YHCIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TaTbBAaHHUKA.

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMazZHUMHAA UHOYKY U

[TocrosiHHbie MarHuThl. B3auMoAeNCTBUE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop maruuTHON MHAyKUMH. [IpyHIMI Cyneprio3uiMy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHON
uHayKuud. KapTuHa aTMHUN MarHUTHOM MHTyKIIUU MOJIS1 HOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapTWHa JWMHWNA WHIYKIIMM MArHUTHOTO TMOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHHMKA, KATYHIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib ¥ HalpaBIICHHE.

Cuna JlopeHma, €€ MOIydb M HampaBlieHWE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIUU. [lOTOK BekTOpa MAarHUTHOM WHIYKIHH.
DNEKTPOABUKYIIASL CUJIa MHIYKUIMU. 3aKOH 3JIEKTpoMarHuTHo unaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMKyIas Cuia WHAYKIUU B IIPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIaTEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYIIAs CHJIa CAMOUHTYKIIMH.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIECH CUIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMArHUTHOM MHIAYKIUU.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUS

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
konebanus. Ilepwon, dacrora, ammautyga u  (asa konebanuil. I[lpyXMHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX Kojebanui. [IpeBpaiienue sHepruu
IIPU TApMOHUYECKHUX KOJIEeOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIY MEXaHWYeCKUMH U DIEeKTPOMAarHUTHBIMU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs PHEPrUHM B MJCAbHOM KojeOaTelbHOM
KOHTYDE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUAX. BbIHyX/1eHHbIE MeXaHUYeCKUEe KojaeOaHusl.
Pe3onanc. BeiHyXeHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[lepemennsblii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUIECCKOW DHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa ucnonab3oBaHus
AIIEKTPO3HEPTUU B TOBCETHEBHOM JKU3HH.

TexHu4ecKkue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
Te€HEepaTop NEPEMEHHOTO TOKA, IMHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTrpoB KojeOaTeTbHONU CUCTEMBI (MIPYXKUHHBIM HIIM MaTeMaTHYeCKUi
MasITHHK).

Hab6nronenue 3aryxaronumx KogeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUI.

HabGmronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

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

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUN PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPHUOJIa MAJIBIX KOJI€OaHMI Tpy3a Ha HUTH OT JJIMHBI HUTH U
Macchbl rpy3a.

HccnenoBanne mNEepeMEHHOTO TOKa B ILENM M3 IOCJIEIOBATEIbHO COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHumHbvle 60JIHb

Mexanuueckue BOJIHBI, yclloBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHHYECKHUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHE, IpeloMIIeHue, nojspusanus, audpaxkuus, uHreppepenuus. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana smeKTpOMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKkue yCcTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue 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.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH W YacTOTOM
KoJIeOaHMiA.

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

Tema 3. Onmuka

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

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne H300pakeHUN B IMIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. [IBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenenbl NPUMEHUMOCTH F€OMETPUUECKOM ONTUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHUuecKkue YCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

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

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300paKeHUI B JTMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['panubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynaTel cnenuaibHOM TEOpUH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJS CKOPOCTHM CBETa B BaKyyMe, IIPUHLMI
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. Dnemenmuvt K6aHmMoBoi ONMUKU
®oronsl. ®opmyna [Tnanka cBsi3u sHEpPruu GOTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. . CroneroBa. 3aKoHBI
dbotoaddekra. YpaBuenue DitHmreitHa s hotodddexra. «Kpacnas rpanuna» pororddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETo Gotodddexra.
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 SHEpPruuM Ha japyroil. Buasl cnexktpoB. CHeKTp YpOBHEH 3HEpPruuM aroma
BOZOPOZA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOIHOBOM 1yanu3M.

CHoOHTaHHOE U BBIHYKJIEHHOE U3Ty4YeHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criekTpocKom), Ja3ep, KBAHTOBBI KOMITHIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OrnpezenieHnne JIMHBI BOJTHBI Jlazepa.

Habmtoienue nuHedvaTbiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa pagloakKTUBHOTO H3TyYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyknonnas mopnens siapa I'eitsenOepra—VIBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBSI3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

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

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIINUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 38é3aH0r0 HeOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUANMOE JBMKEHUE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KICHUH U 3BoItonUH CoJlHLA U 3BE3. DTaIlbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

O6o0maroiee NOBTOpeHUE

Ponp ¢u3mkn w acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIUAIBHON W
THYECKOH cdepax [esATETbHOCTH YeNoBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKOH Teopun B (GOPMUPOBAHUU
MpeJICTaBICHNU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTUHBI MUPa B O0IIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

MesknpeameTHbie CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCylIeCTBISETCS C YUYETOM
COJIEpKATENbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIWH,
MpHU3HAKU TI0JI00MS TPEYTOIBHUKOB, OTIPE/IENICHUE TUIOMIAIN TUIOCKUX QUTyp U 00BhEMa Te.

buonocus: snekTpuyeckue SBICHUS B KUBOW HpHUpojie, KojeOaTelabHbIE IBUKEHUS B
KUBOW TPHUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJIE, NEHUCTBHE pPaJUAlMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpoe€HHWE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPHABIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyJ, POTOChEMKA 3eMHOMN
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHANA DJIEKTpOIEpenad, T€HEpaTop MEPEMEHHOrO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHUEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro mpeamera «DHU3MKa» JODKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHX
yOexXeH!, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTAM pPOCCHICKOro oOIiecTna,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTo OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aly;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHUSM POCCHUCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OIIEHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESTEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAs SCTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TITAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KyJIbTyphbl, OCO3HaHME IJIO0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCMCTBUI B OKPY’)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIBHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUU UX JTIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTHUBOPEUHS B paCCMaTPUBAEMbIX (PM3MUECKUX SBJIICHHSIX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKH ITOCIICACTBUI JACATEIHHOCTH;

KOOPJVMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHITHSIMH W METOJaMH (pU3UUecKOn
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 3a1a4
(U3UYECKOTO COMIep KaHusl, TPUMEHEHHUIO Pa3TUYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BHUJIAMHU JICATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISBJISITH TPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajady, BBIJIBUTATH
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3MPOBATh TIOMYYEHHBIE B XOJE peHICHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B OOpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MIEPEHOCHUTH 3HAHUSA 10 (PU3HKE B MPAKTUUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIACTeH;

BBIIBUTATh HOBBIE HJICHU, TIPEJIaraTh OPUTHHAIBHBIE TOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)I/ISI/II-ICCKOI‘O COACPpIKaHHA M3 MCTOUYHHKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOIICHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COJICpXKAHUS B PA3IMYHBIX QopMmaTax ¢ Y4EToM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU NS TEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBHSL IO €€ IOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHPENENATh POJIH C y4ETOM
MHEHHUH YYaCTHUKOB, 00CY>KAaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaHJIbl B OOLIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBJISATH IO3HABATEIbHYIO JAEATENbHOCTh B 00JacTH (U3MKH U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelIeHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAUIMH B o0mact (GU3HKH,
MIOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETbh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apTyYMEHTBI IPYTUX MPU aHAJIU3E PE3YJIbTATOB JIECSITEIbHOCTH;

MPUHUMATD ceOsl, MOHNUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4YarOUIUXCS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, OBITh YBEPCHHBIM B ceOe;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAOLIEH CTPEMIICHHE K JOCTHMKCHHUIO LEIU MU YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YUYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIIEHHSI, CTIOCOOHOCTh K COYYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAIOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTHUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBaTh TPaAHMIIBI TNPUMEHEHHUS H3YUYEHHBIX (QHU3UUECKUX MOJEJe: MaTepuanbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJIO, WACANBHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOIECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBIDKCHUE TIO OKPYXXHOCTH, WHEpPHHs, B3aumojencTBue Tei, auddysus, OpOoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaXaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTAJUIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, MOBBIIICHUE JAaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
COCyJle, CBA3b MEXIYy IapaMeTpaMu COCTOSHMS Ta3a B H30INPOLECCaX, JJIEKTPU3ALMSA Tel,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
NyTh, TIEpEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjia, UMIYJbC Tejla, KMHETHYecKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONHKCHIBATh W3yUCHHBIC TEIUIOBBIE CBOWCTBA TEM M TEIUIOBBIC SBJICHUS, HCIIONB3YS
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIUIOBOTO
JIBUTATEIS; IPU OTMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UYECKHI CMBICI UCIIOIb3yEeMbIX BEITUYHH,
uX O0003HAYeHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

OIKCHIBATh M3YYCHHBIC JJCKTPUYECKHE CBOIMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUCHUS U EIUHUIIBL
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLIMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
PaBHOIIPAaBHS MHEPIHATBHBIX CHCTEM OTCUETA, MOJEKYIISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KWHETHUYECKOW HHEPTUU TEIUIOBOTO JIBIIKCHHS
MOJIEKYJT ¢ aOCONIIOTHOM TeMmIlepaTypoi, MepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOrO 3apsia, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX yYCTPOMCTB;
pas3inyarh yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HM,

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIEAOBAHHIO (DPU3MUYECKUX SBIEHUN U IPOLIECCOB C
UCTIOIF30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHHH, TMpH 3TOM  (HOPMYJIHPOBATH
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
IPEI0KEHHOT0 000PY0BaHUs, TPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBIE H3MEPEHHs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BHIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIECHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMM C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUil, MpH OSTOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHpPOBaTh pe3yJIbTaThl
MIOJTYYSHHOH 3aBUCHMOCTH (DM3MYECKHX BEIWYMH B BHIE TaOIHIl U TpadUKOB, JIENaTh BHIBOIBI
0 pe3yJbTaTaM HCCIICIOBaHUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJAa MpU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIF30BaHUEM M3MEPHUTEIBHBIX YCTPOHCTB U JJAOOPaTOPHOTO 000PYTOBAHUS;

pemarh pacu€THBIE 3aJa4yd C SIBHO 3aJaHHOM (PH3WUYECKOW MOJENBI0, WCIIONb3YS
¢u3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BHIOUPATH (PU3HUECKYIO
MOJIeNIb, BBIACHATh (PU3NUYECKHE BEIUYMHBI M (POPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccy>KIeHU C ONIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBIICHHS,

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH 0OpaIeHUH ¢ MPHOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JJIS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IUIIaHUPOBATh paboTy
IPYNIbl, palMOHAIBHO paclpenesisiTh OO0S3aHHOCTM U IIJIAHUPOBaTh JAEATENbHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb c(HOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPpTUHBI MUDA;

YUUTBIBaTh TPAHMULBl TPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOJeNeil: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sI/Ipa MPH PEeIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIpOLEecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYIIMHCS 3apsi,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OIUCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKHE BEIMYMHBI: DSJICKTPUUECKUH 3apsl, cujga TOKa, DSJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKH, SHEPTHs AJIEKTPUUYECKOrO0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHHH B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYMH, WX OOO3HAUYEHUS M EIUHHIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIyibc (OTOHA, TMEPHOJ MOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sJiep, HpU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHNE (PU3UYECKON BEITMUMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJnOaKkTUBHOTO pacrnajaa, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHia;

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

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3agauy W TUNOTE3y Y4eOHOro OSKCIepUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IpUA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
WCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OSKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (HU3MUECKOW MOJeNblo, HUCHOIb3ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyUY€HHOTO 3HAaUeHUs! (PU3UUECKON BETMUMHBI;

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH U TPEACTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3aInyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKHWE 3HAaHUS 1O (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B TpYMIIE C BHIIOJHEHUEM Pa3IMYHBIX COIUANBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyallUsX, aJIEKBaTHO OLIEHMBATh BKJIAJ Ka)KJIOrO M3 YYaCTHHUKOB I'PYIIBl B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



JesiTeJIbHOCTD yunTeJisl ¢ yueToM PaGoueil mporpaMmMbl BOCIMTAHUSA

1. Bochumanue 2pas#coancmeenHocmu, NAmpuomu3ma, y8axdcenus K npasam, c60600am u
0053AaHHOCMAM 4eN06eKa:

A) m000Bb K 1IKOJIE, K CBOEH MaJloil pojnHe (cBoeMy ropoay), Hapoay, Poccuu;

b) 3HaHume TpaauImii CBOEH CeMbU M LIKOJbI, OEPEKHOE OTHOLICHNE K HUM;

B) mepBoHavanbpHBIE IPEAICTABICHNUS O IPaBax YeJIOBEKa; CAMOCO3HAHHE;

I') 3HaHWe mpaBWII TOBEIEHMS B KJIacce, LIKOJIE, I0Ma;

J1) oTpunarenbHOE OTHOIICHNE K HApPYIICHUSM IOPS/IKA B KJIACCe, IIIKOJIE, K HEBBIITOIHEHUIO

4eJI0OBEKOM CBOMX 00s13aHHOCTEH

2. Bocnumanue HpascmeeHHbIX Yy6Cme U IMu4ecko20 CO3HAHUAL:

A) mpexacTaBieHUsT O MOpPAJbHBIX HOpPMax M IpaBWJIaX HPABCTBEHHOIO IIOBEACHUS;
yOexIEHHOCTH B IPHOPUTETE OOIIEUETIOBEUECKUX IEHHOCTEH;

b) 3HaHMe mpaBuiI BEXIIMBOTO MOBEIECHUS, KYJIbTYphl PEUH;

B) yBaxuTenbHOE OTHOLIEHUE K COOECEAHUKY, €r0 B3IIIsIaM;

I') anexBaTHbIE CIOCOOBI BBIPAKEHHS SMOLIUI U YyBCTB;

J1) paznuueHre XOpOoLIMX M IJIOXUX IOCTYNKOB, YMEHHME aHaJIU3UPOBATh HPABCTBEHHYIO
CTOPOHY CBOMX IIOCTYIKOB U ITOCTYIIKOB JPYTUX JIFOJIEH;

E) crpemnenue u3deratb COBEPILIECHUS IIOXUX NOCTYIIKOB;

’K) noururenbHOE OTHOLIEHHE K POAUTEISIM U JPYI'MM 4j€HaM CBOEH CEMbH, K CEMEHHBIM
LEHHOCTSIM U TPaJAULIUAM;

3) yBaXHTEIbHOE OTHOIIEHUE K CTApIINM, JOOpOKEIaTEIIbHOE OTHOILIEHHE K MIIAJIILINM;

1) stuyeckue 4yBCTBa: 00pOXKENaTeNbHOCTb, SMOLMOHATIbHO-HPABCTBEHHAs
OT3BIBYMBOCTb, TOHUMAHHUE YYBCTB JIPYTHX JIIOJEH U colepexUBaHHE UM, TOTOBHOCTb
HNPUNATH Ha TIOMOIITb;

K) npencrasnenue o npyx6e U Apy3bsx;

JI) BHMMAaTEIbHOE OTHOLIEHUE K IPY3bsIM, UX UHTEPECAM U YBIICUCHUSIM;

M) ycTaHOBIIEHHE JpPYKECKUX B3aUMOOTHOIIEHUH B KOJIJIEKTUBE, OCHOBAHHBIX Ha
B3aMMOITOMOIIY ¥ B3aUMHOM MOJJIEPIKKE;

H) crpemnenue umerb cCOOCTBEHHOE MHEHHE, IPUHUMATh CBOU COOCTBEHHBIE PELICHUS

3. Bocnumanue mpyooniobus, meopuecko2o OMHOUIEHUs K YYUEHUIO, MPYOY, HCUZHU!

A) yBakeHHE K TPYAy U TBOPUECTBY CTAPIINX U CBEPCTHUKOB;

b) HaBBIKM KOJUIEKTUBHOW Y4Ye€OHOW NEATeNTbHOCTH, B TOM 4YHCJIE TpH pa3paboTke u
peanu3alid TBOPYECKHX IPOEKTOB; TOTOBHOCTb K KOJUIEKTUBHOMY TBOPYECTBY;
B3aMMOIIOMOMUIb MpU paboTe B Mape U IpyIIe;

B) nmonumanue ponu 3HaHUH B )KU3HU YeJIOBEKa;

[') monoxwuTenbHOE OTHOIIEHUE K yUeOHOMY MPOIIECCy; YMEHUE BECTU ce0sl Ha ypoKax;

J1) mo3HaBarenbHBIE TOTPEOHOCTH; TMOTPEOHOCTH PACHIUPATH KPYro30p; TMPOSBIATH
J0003HATEIIBHOCTD;

E) ymenne mposBIsITh AUCHUILIMHHPOBAHHOCThH, MOCIEAOBATEIHHOCTh, HACTOWYUBOCTD H
CaMOCTOSITENIbHOCTh B BBITTOJIHEHUU YYEOHBIX U yUeOHO-TPYAOBBIX 3a/laHUM;

7K) criocoGHOCTD OIIEHUBATh CBOM YMEHUS B PA3JIMYHBIX BUAAX PEUEBOM NEATEIBHOCTH,



3) OepexHOe OTHOILIEHHWE K pe3ysibTaTaM CBOEro TpyAa, Tpylda ApPYyrux JOAed, K
[IKOJILHOMY UMYIIECTBY, yUeOHUKaM, INYHBIM BEIllaM;

W) ymenune pasznuuaTh MOJE3HOE W OECIoyie3HOE BPEMSIPENPOBOXKICHUE W CTPEMIICHUE
paloHaIbHO UCII0JIb30BaTh BPEMSI;

K) ymenue HecTH WHIMBUIYaJbHYI0 OTBETCTBEHHOCTb 32 BBIIOJHEHUE 3aJaHUs, 3a
COBMECTHYIO paloTy;

JI) crpemiieHue noaepKUBaTh MOPSIIOK B CBOCH KOMHATE, Ha CBOEM paboueM MecTe;

M) oTpuniaTeibHOE OTHOIIEHUE K JIEHH U HEOPEXKHOCTU B TpyJle U yuébe, HeOepEeKIMBOMY
OTHOUICHUIO K pe3yjbTaTaM TpyAa

4. ©opmuposanue YeHHOCMHO20 OMHOUIEHUS K 300POBbIO U 300POBOMY 00pA3Y HCUSHU:

A) 3HaHWE U BBIIOJIHEHHE CAHUTAPHO-TUTUEHHYECKUX TIPABUII, COOIOICHHE
3I0pOBBECOEPETAIOIETO PEKUMA JTHS;

b) uHTepec k mporyikaM Ha IpUpPOJIe, MOABIKHBIM UTPaM, YYaCTHIO B CIIOPTHBHBIX
COPEBHOBAHUSIX;

B) crpemiieHue He COBEpIIATh MOCTYIKH, YTPOXKAIOIINE COOCTBEHHOMY 37I0POBBIO U
0€30I1aCHOCTH;

[') moTpeGHOCTH B 3I0POBOM 00pa3e )KU3HU U IOJIE3HOM BPEMSITIPETIPOBOKICHUH

5. Bocnumanue yenHoCmHO20 OMHOWEHUS K NpUpooe, OKpyicaioujell cpeoe (IKoroudeckoe
socnumanue):

A) MHTEpec K IpUpoJie U NPUPOTHBIM SBICHUSM;

b) OepexxHoe, yBaxkuTeNbHOE OTHOILIEHUE K TPUPOJIE U BCEM (hopMaM JKU3HU;

B) nonumaHue akTUBHOM pOJIM YeslOBeKa B IPUPOJIE;

I') cmocoGHOCTH OCO3HABATh SKOJIOTUYECKHE IPOOIIEMBI;

J1) TOTOBHOCTB K JINYHOMY YYacTHIO B IKOJOTHUECKUX MPOEKTAX;

E) nmotpebGHOCTB U cTpemiieHne 3a00TUTHCS O JOMALTHUX MUTOMIIAX;

7K) 94yBCTBO OTBETCTBEHHOCTH 3 )KH3HB U 37]0POBHE

6. Bocnumanue yenHocmHo20 OomHOWEHUSI K NPEKPACHOMY, (hopMuposanue npedcmaesieHuti oo
ICmemu4ecKux uoeanax u YeHHOCmsax (Icmemuyeckoe 60CnUmanue:

A) yMeHue BHMJETh KpacoTy B OKpY’KalollleM MHpe, B TpyJAe, TBOpPUYECTBE, NMOBEACHUU U

MOCTYIIKax JIOJEH;

B) umHTepec k uTeHuUIo0, NPOU3BEICHUSIM UCKYCCTBA, CIIEKTAKIISM, KOHIIEpTaM, BBICTaBKaM;

B) uHTEepec k 3aHATUSIM XY105KECTBEHHBIM TBOPUYECTBOM;

I') cTpemienue BoIpa3uTh ceOs B pa3IMUHBIX BUAAX TBOPUYECKOU NEATEIBHOCTH;

J1) ctpemiieHue K ONPSATHOMY BHEIIHEMY BUIY

7. Bocnumanue na mpaouyusx npagocnasus, HpascmeeHHbIM RPUHYUNAM, UCTOPUYECKUM U
KynomypHuim mpaouyuam Pycckoii Ilpasocnaenoti Lepxau.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuoreka [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
DIEMEHTHI KBAKTOBOI OTTHKN 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 E;Ifg;rz?:;{;gg;;mng?c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maroiiee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KounvecTBO 4acoB JJIeKTPOHHbIE
- Tema ypoka uudposbie
n/m Bcero Konrpoabnbsie IIpakTHyeckue
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ®uzuka — Hayka o npupoje. Hayunbie MeToibl 1 Bubmmorexa [JOK
MO3HAHUS OKPYXKAOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Pone 1 MecTo puznkn B GopMUPOBAaHUH COBPEMEHHOU
2 Hay4YHOU KaprI)HBI MHpa(bB EpaIfTHHCCKoﬁ ’ 1 bubamorexa LIOK
Nl https://m.edsoo.ru/ff0c33e6
JeSITeIbHOCTH JIIOACH
Mexannueckoe ABMKeHUE. OTHOCUTENBHOCTD
3 MGX&HI/I‘ICCKOFOI,[I[BI/I)KGHI/IH. [lepememenne, cKOpocTh 1 bubamorexa LIOK
’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NIPSAMOTUHEHHOE IBUKEHUE 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE ITPSMOJIMHENHOE IBU)KEHHE 1 bubamoreia LIOK
https://m.edsoo.ru/ff0c372e
6 CBo0OoHOE TIaieHne. Y CKOpeHre CBOOOTHOTO MaACHHUS 1 bubimorexa HOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe npuxkenue. J[Brkenne MatepraaibHON 1 Bubmorexa [JOK
TOYKH TI0 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Ipuaumn otHocurensHOCTH ["anunes. UnepunansHble 1 Bubmuorexa LIOK
cucteMbl otcuerta. [lepBbiit 3akoH HproTOHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cwa. [IpuHIHI Cynepro3uIiuy CHIL. 1 bubnuoreka [IOK
Bropoit 3akon HpioTOHA /17151 MAaTepUATbHOM TOYKU https://m.edsoo.ru/ff0c3be8
. bubnuoreka [IOK
10 Tpetuii 3akoH HproTOHA 17151 MaTEPUATIBHBIX TOUYEK 1 https://m.edsoo.ru/ff0c3bes
11 3aKkoH BceMUpHOro TaroteHus. Cuna Tspkectu. [lepas 1 Bbubmuorexa LIOK

KOCMHYECKasd CKOPOCTb

https://m.edsoo.ru/ff0c3d00
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bu6nmoreka IJOK

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena https://m.edso0.ru/ff0c3e18
Cuna tpenns. Koagdumnuent tpenus. Cuna
13 conpOTiBneHHﬂ Hpql)/l(bﬂBLII/DKeHI/ITIfTeJIa B KUJIKOCTH HJIH Bubmiorexa LIOK
e https://m.edsoo.ru/ff0c3f76
[ToctynaTensHOE U BpamaTeIbHOE IBIKEHHUE
14 a6COIi,}OTHO TBépI[OF(f) TIe]Jlm. MOMeHHT cwmisl. ITieuo bubmorexa [IOK
. https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CJIOBUS PaBHOBECHS TBEPAOTO Tea
Nmnynbc MaTepuaibHONM TOYKH, CUCTEMBI
15 MaTe}I;I/IaJ'IBHLIXpTO‘IeK. Nmrynse cuimel. 3aKoH bubamorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTHBHOE MBUKEHNE
Pabora u MomHOCTh cuiibl. KuHeTH4eckas SHeprust
16 MaTepHanLHc])J;f toukn. Teopema 00 I/ISMGHCHI/II/Ip Bubmiorexa LIOK
" https://m.edsoo.ru/ff0c4502
KHHETUYECKOH YHEPTUn
IlorenuumansHas sueprus. [loreHUManbHas SHEPrust
17 yIpyro Jle(bopMMpOBI;HHOI‘/'I MPY’KUHBI. HOTCHHI;IaHBHaH bubamoreia LIOK
https://m.edsoo.ru/ffOc461a
SHEPrHs Tena BOIHM3Y MOBEPXHOCTH 3eMITH
IloTennuanpHbIE W HEMOTEHITMAIBHBIE CHITBL. CBSI3b
18 PpaboThl HEMOTEHITUAIBHBIX CHJI ¢ U3MEHEHUEM Bubnuoreka [IOK
MEXaHHUYECKOM SHEPTHH CUCTEMBI Tel. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHEHUS MEXaHUIECKON SHEPruu
JlaboparopHas pabota «VccrenoBanue cBs3u pabOTHI
19 CHJIBI C U3MEHEHHEM MEXaHUYIECKOM SHEPTUH Tejla Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOIO KI'YyTa»
20 Kontponbnas padora no teme «KunemaTuka. Bubmuorexa LIOK
JuHamuka. 3aKOHBI COXpaHEHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
91 OCHOBHBIE MOJOKEHUS MOJIEKYIIPHO-KUHETUYECKOU bubnmoreka [JOK
Teopuu. bpoyHoBckoe apmwxenue. Juddysus https://m.edsoo.ru/ff0c4dc2
XapaxTtep ABUKEHUS U B3aUMOAEHCTBUS YaCTHI]
22 BelecTBa. MoJienu cTpoeHusl ra3oB, KUAKOCTEH U

TBEPABIX TEI
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Macca monekyi. KonnuectBo BemectBa. [loctosiHHast

23 ABoranpo
24 TennoBoe paBHOBecHe. TeMnepaTypa u €€ U3MepeHue.
IlTxana remneparyp Llenscus
25 Wneanphsiii ra3 B MKT. OcnoBHoe ypaBHeHue MKT ﬁigﬁ%ﬁiﬁiiﬁﬁ/fﬂc Afde
TR ———— buGaorexa LIOK
Vpasierue Mengeneera-Knaneitpora https://m.edsoo.ru/ff0c511e
27 3akoH JlanpToHa. ['a30BEIC 3aKOHBI
08 Jlaboparophas pabota «VccrenoBanne 3aBUCUMOCTH
MEX/ly TTapaMeTpamMH COCTOSTHUS pa3peskeHHOTr0 ra3a
29 H3omporiecchl B uaeanbHOM Tasze U UX rpaguueckoe Bubmuorexa [JOK
Npe/ICTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHH:s 2HEPrust TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoOsI €€ n3MeHeHus1. KoanuecTBO TEIIOThI U bubmoreka IIOK
paboTa. BHyTpeHHSISI HEPTHS OTHOATOMHOTO https://m.edsoo.ru/ff0c5952
UJEATBHOrO ra3a
31 Bunsr Temionepenaun bubmiorexa LIOK
https://m.edsoo.ru/ff0c5c36
30 VY nenbHast TEINIOEMKOCTD BelecTBa. KonmuecTBo Bu6nuoreka IJOK
TEIJIOTHI IIPH TeIuionepenaye. AauadaTHbli porece https://m.edsoo.ru/ff0c5c36
33 IIepBblii 3aKOH TEPMOJAMHAMUKH U €r0 IPUMEHEHUE K Bubmoreka [JOK
M30IpoLeccaM https://m.edsoo.ru/ff0c5efc
34 Heo6patumocts npoueccoB B npupoje. Bropoii 3akox Bubmuorexa LIOK
TEPMOANHAMUKHI https://m.edsoo.ru/ff0c6230
35 IIpunnun aeiicteus u KII/] TennoBoil MmanHb ﬁigﬁ?ﬁiiﬂiiﬁﬁ/f £0C600a
36 Hukn Kapro u ero KT/
37 DKoNorn4ecKkue npoodaeMbl TEMIOIHEPT THKH



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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O6o6matonuii ypok «MonekymsipHas ¢pusuka. OCHOBBI bubmmoreka [JOK
38
TEPMOTAHAMUKIY https://m.edsoo.ru/ff0c6938
39 KonTponbaas pabora mo Teme «MoeKyssipHas bubmmoreka [JOK
¢usrka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6a50
40 [NapoobOpazoBanue u KoHAeHCaMsA. VMcnapenue u Bubnmuorexa LJOK
KHUIICHHE https://m.edsoo.ru/ff0c63b6
a1 AGCoOTHAs ¥ OTHOCHUTEIBHAS BIAYKHOCTH BO3TyXa. bubmmorexa [IOK
HaceiteHnsiii map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucraminueckue u aMmop¢HbIe Tea.
42 AHincl)TponHﬂ CBEI‘/'ICTB KpHUCTAJIJIOB. }KHI;(IIc)He bubamoreta LIOK
https://m.edso0.ru/ff0c65f0
Kkpuctawibl. COBpeMEHHbIE MaTEPUAIIbI
43 IInaBnenue u KpucTaJuIM3auus. Y AelbHas TEIUIOTa bubnmorexa [IOK
aBnenus. CyOnumarnust https://m.edsoo.ru/ff0c6708
bubmuoreka LIOK
44 Ypapiieiiue Tenioporo bazanica https://m.edsoo.ru/ff0c6820
45 OnekTpu3anus TeN. JIeKTpudecKuil 3apsay. [IBa Buna Bbubnuoreka LIOK
SIICKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ffOc6bcc
46 IIpoBOAHMKH, TUINEKTPUKY U TIOTYTIPOBOAHHUKH. 3aKOH Bbubnuorexa LIOK
COXpaHEHHMsI ITEKTPUIECKOT0 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 BsaumogeiictBue 3apsiioB. 3akoH Kynona. Toueunstit Bubmorexa [JOK
DIIEKTPUUYECKUI 3apsi] https://m.edsoo.ru/ff0c6ce4
Hanpsox€aHocTh 31ekTpryeckoro noiist. [Ipunanun
48 cyner;nomunn BHGKTpTHpquKHX MOJICH. .HI/III:-I)I/II/IH bubmorexa LIOK
,, https://m.edsoo.ru/ffOc6df2
HaNpPsHKEHHOCTH
49 PaGora cui anexktpocraTrdeckoro mosd. Ilorenmmarn. Bubmoreka [JOK
PasHocTh moreHIIMaI0B https://m.edsoo.ru/ff0c6f00
IIpoBOAHMKH M JUIIEKTPUKH B AJIEKTPOCTATHUECKOM Bubmuorexa LIOK
50
mojie. JIu3meKTpruaecKkas POHUIIaeMOCTh https://m.edsoo.ru/ff0c7018
51 Onekrpoémkocts. Konnencarop bubamorexa LIOK

https://m.edsoo.ru/ff0c7126
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52

DIIeKTPOEMKOCTE TUIOCKOTO KOHIEHCATOpa. DHEPT U
3apsHKEHHOT0 KOH/IeHCATopa

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlaGopaTtopHas padota "M3mMepenne 31eKTPOEMKOCTH
KoHJIeHcaTopa"

[Ipunuun aelicTByS U IPUMEHEHHE KOHIEHCATOPOB,
KOIMPOBAJIBHOIO amnapara, CTpyHHOro IpUHTEPA.
DJeKTpocTaTu4ecKas 3amuTa. 3a3eMiIeHIe
AJIEKTPONPUOOPOB

DNEeKTPUIECKUN TOK, YCIOBHS €0 CYIIECTBOBAHUSI.
ITocTostHubIN ToK. Cuna Toka. Hanpsbxenue.
Conpotusnenue. 3akoH OMa a7 yyacTKa Lenu
[TocnenoBatenbHOE, MapauIeIbHOE, CMEIIAHHOE
coeMHEeHNe MPOBOIHUKOB. JlabopaTtopHas padora
«M3y4enne cMEIaHHOTO COeAUHEHHS PE3UCTOPOBY

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

62

PaboTta 1 MOIIIHOCTH AIEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenia

3axoH OMa JiJ1s1 TOJTHOH (3aMKHYTOMN ) 3JIEKTpUYECKON
nenu. Kopotkoe 3ambikanue. Jlabopatopnas pabota
«M3mepenne DJIC ucTOUHUKA TOKA U €70 BHYTPEHHETO
COIIPOTHUBIICHHSD»

OneKTpOHHAas MPOBOAMMOCTH TBEPABIX METAIIJIOB.
3aBUCUMOCTH COIPOTUBIICHUS METAJNIOB OT
Temneparypsl. CBepXIIPOBOANMOCTD

DnexTpuyecKuil TOk B Bakyyme. CBoiicTBa
9JIEKTPOHHBIX ITyYKOB

[onmympoBOJHUKH, UX COOCTBEHHAS! M TPUMECHAs
npoBoaAnMocTh. CBOMCTBa p—N-niepexoza.
[MonmympoBoJHUKOBBIE TIPUOOPHI

DNEeKTpUYECKUI TOK B PaCTBOpPAX M paciuiaBax

AJIEKTPOIUTOB. DJIEKTPOIUTHUECKAS UCCOIHALINS.
DeKTpoIIHn3

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c7838

bubmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

bubmuoreka LIOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka LIOK
https://m.edsoo.ru/ff0c82ba
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63 DIIeKTPpUIECKUN TOK B TazaxX. CaMOCTOSATEIHHBIA 1 1 bubmmoreka [JOK
HECAMOCTOSATENbHBIN paspsa. Mosaus. [Tna3zma https://m.edsoo.ru/ff0c84ae
DneKTpuYecKue MPUOOPHI U yCTPOUCTBA M UX

64 HpaKTE‘leCKOC HpI/II)MeHIe)HI/Ie.};[:)EBI/IJIa TEXHUKH 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH
. bu6nmoreka IJOK

65 O6o06maronmil ypok «JIEKTPOIUHAMHUKAY 1 https://m.edsoo.ru/ff0c88be
KonTtpoinbkHas pabora o Teme « JIeKTpOCTaTHKA.

66 HOCTEHHHLH‘/'I C-)FJ)ICKTpI/I‘IeCKI/II\/'I TOK. Torf)n B Pa3IHYHBIX 1 bubamoreta LIOK

https://m.edsoo.ru/ffOc8a8a
cpenax»

67 PesepsHbIit ypok. KoHTpoibpHas paboTa mo Teme 1 bubmmorexa [IOK
"DnekTpoarHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PeszepeHsiii ypok. Obo0maromuii ypok no remam 10 1 Bubmmorexa [JOK
Kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 68
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11 KJIACC

Ne KoJsmyecTBo 9acos DJleKTPOHHbIE N (POBHIE
Tema ypoka
n/n Bcero Konrponbnbie  IlpakTtudeckue = 00pasoBaTejbHbIe
padoThI padoThI pecypchl
ITocTosiHHBIC MAarHUTHI U UX B3aUMOJICHCTBHE.
1 MarnutHoe nose. Bexrop MaFHHTH:ﬁ UHAYKIUU. JIuHum 1 bubmiorexa LIOK
B https://m.edso00.ru/ff0c9778
MarHATHOW WHAYKIUU
9 MarsuTHOE 1ose NpoBOJHUKA ¢ TOKOM. OnObIT JpcTeaa. 1 bubmmoreka [IOK
B3anmoeiicTBIE TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabota «/3ydyeHne MarHuTHOTO OIS 1 1 bubanoreka [JOK
KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
efiCTBIE MArHUTHOTO TTOJISl Ha IIPOBOJHHUK C TOKOM.
4 gnna Awriepa. JlabopatopHas pagOTa «HccnenoBanme 1 1 bubmorexa LIOK
N https://m.edsoo.ru/ffOc9ac0
JICHCTBYSI TOCTOSTHHOT'O MarHuTa Ha PaMKy C TOKOM»
eHCTBYE MAarHUTHOTO TOJIS Ha JIBUXKYIIYIOCS
5 321ap;1>1<eHHyI0 yactuny. Crmna Ho?)eHuiH}I)};GOTa CHIIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMaruuTHas HHAyKius. [loTok BekTopa
6 MarauTHoU uHAYKIWH. DJ1C uHayKIMu. 3aKoH 1
ANIEKTPOMAarHUTHON nHAYKnK Dapanes
7 Jlaboparophas padora «MccnenoBanne SBICHUS 1 1 bub6imoreka [IOK
3IEKTPOMArHUTHOW WHTYKITHH» https://m.edsoo.ru/ff0cal50
WNunyxtuBHOCTE. SIBIeHUe camonHayKww. DJ1C
8 Cal\f()yI/IH,Z[YKLII/II/I. OHeprus MaFHI/ITHf)Il}"IO III'IOJ'IS{ KJ%:].[TYH_IKI/I c 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHUYECKHE yCTPOWCTBA U UX PUMEHEHHUE:
9 MMOCTOSTHHBIE MarHUThI, 3JICKTPOMArHHUTHI, 1
AJIEKTPOJIBUTATEIh, YCKOPUTEIH JIEMEHTAPHBIX YaCTHII,
MHAYKIIMOHHAS [1€Yb
10 O6o061aronuil ypok «MarHuTHOE I0JIe. 1 bubnuoreka ITOK
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SHCKTpOMaFHI/ITHaH HUHAOYKIUS»

KontponbHas pabora 1mo TeMe «MarHuTHoe ToJI€.

https://m.edsoo.ru/ffOcab82
bubmmoreka [JOK

1 DJeKTpOMAarHUTHAS WHITYKIHSD https://m.edsoo.ru/ffOcad58
CBobOogHBIe MexaHuveckne Konebanus. ['apmonnyeckue
12 Kone62f[HHﬂ. YpaBHEHHE TaPMOHUYECKHUX K(fﬂe6aHI/II7L bubmoreia LIOK
https://m.edsoo.ru/ffOcaf06
TIpeBparnienue sHeprun
JlaGopaTtopHas pabota «lccnenoBaHue 3aBUCUMOCTH
13 nepuoa MalbIxX KojeOaHui rpy3a Ha HUTU OT JJTHBI
HUTH ¥ MacChl Tpy3a»
KonebaTenbHbiit KOHTYP. CBOOOHBIC 3JIEKTPOMArHUTHBIC
14 KoJie0aHUs B HeaTbHOM K0JeOaTeIbHOM KOHTYPE. bubmmnoreka [HOK
AHaJIOTUsl MKy MEXaHUICCKUMHU H https://m.edsoo.ru/ff0cb820
AIEKTPOMAarHUTHBIMH KOJIEOaAHUSIMH
15 ®opmyna Tomcona. 3aKOH COXpaHEHHsI SHEPTHUU B bubmmoreka [IOK
UIeaIbHOM KOJIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/ffOcb9c4
IIpencrasienne o 3aTyXaroyXx KOJICOAHHSIX.
16 BII))IHI;/)KILEHHI)IG Mexagnqecilne kosiebanus. Pe3onanc. bubmorexa [IOK
https://m.edsoo.ru/ff0cbb86
BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs
Ilepemennsiii Tok. CHHYCONIANbHBIN IEPEMEHHBINA TOK.
17 MOpIHHOCTB HepeMeHHoZo TOKA. AMHHI/IT?/I[HOG u bubnmorexa LIOK
N https://m.edsoo.ru/ffOcbd34
JieficTBYOIIee 3HAUEHNE CHITBI TOKA M HATIPSDKEHUSI
18 Tpauchopmatop. [Ipon3BoaCcTBO, HIepeaaya u
notpedieHHe IIEKTPUIECKON SHEPTUH
VY CTpOHCTBO M MPaKTUUECKOE MPUMEHEHHE
19 SHCIprI/I‘IeCKOFOP?:BOHKa, reHepgTopa MIEPEMEHHOTO TOKA, Bubmiorexa LIOK
. https://m.edsoo.ru/ff0cc324
JIMHUH 3JeKTponepeaay
DKOJIOrn4ecKne pucKy NpHu MPOU3BOJICTBE
20 aneKkTposHeprun. KynbTypa ucrnons3oBanus
AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH
21 MexaHn4yecKue BOJHBI, YCIOBHUS PACIPOCTPAHEHMS. bu6mmotexa [IOK

ITepuoa. CxopocTh pacpoCTpaHEHUs U AJIMHA BOJIHBI.

https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

ITonepeunsie 1 MPOAOTHHBIE BOJTHBI

99 3Byk. CropocTs 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. bubamoreka [HOK

TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DIIeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA M CKOPOCTb. bubmmoreka [JOK

[Ikana 3J1eKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMnIE! panuocBssu U TeneBuaeHus. PazsuTtue

cpencts cBsi3u. Pagnonokanus
25 Kontponbhas pabora «Konebanus u BOITHBI ];ES:ZI;I/(I)T::;CI)_[O(.)YIJ/ffOCC 668
26 IIpsiMoIMHEHHOE PACIPOCTPAHEHUE CBETA B OJJHOPOJHOU Bu6mmoreka [IOK

cpene. Toueunblit HCTOYHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OrtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubanoreka [JOK

IMTocTpoeHue U300pakeH i B INTIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 IIpenominenue cBera. [loHOE BHYTpEHHEE OTpaKEHUE. bubmmnoreka [HOK

[IpenenbHbIi YyroJ MOJHOrO BHYTPEHHETO OTPaKEHHS https://m.edsoo.ru/ff0cd7f6
29 Jlaboparophas pabota «/3MepeHne nokasaresns bubnuotexa [IOK

HPEIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunsel. [TocTpoenue u3odpaxenuii B munze. opmysia bubmuotexa [{OK

TOHKOM JIMH3BL. YBEJIUUYECHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparophas padota «HcciienoBanne CBOWCTB

M300paKCHUH B JIMH3aX»
39 Hucnepcus csera. CinoxHbIi cocTaB Oenoro csera. L{gerT.

JlaGoparopnast pabota «HaOmroieHue Aucnepcun CBeTay
33 Untepdepenuns ceera. Audpaxums cera. Bub6immoreka [IOK

Jdudpaknronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [Honepeunocts cBeToBBIX BoJH. [lonspuzamnus cBeta bubmoreia LIOK

https://m.edsoo.ru/ff0cf02e

35 OnTHueckre mprOOopsl M YCTPOMCTBA U YCIOBHUS UX

0e30macHOro MpUMEHEHUs
36 I'paHuIBI TPUMEHUMOCTH KIACCUYECKONW MEXAHUKHU. Bu6mmoreka [IOK



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
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

IlocTynatel cieMaTbHON TEOPUU OTHOCUTEIBHOCTH

https://m.edsoo.ru/ffOcf862

37 OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHUE bubmoreka [JOK
BpPEMEHH U COKPAIIEHNE [INHBI https://m.edsoo.ru/ff0cfad2
38 DHeprys U UMITYJIbC PEISTUBUCTCKOMN YacTHIbl. CBSI3b bubmmoreka [JOK
MacChl C DHEPTHEil U UMITYJILCOM. DHEPTHsl OKOS https://m.edsoo.ru/ff0cfc68
Kontponbnas padota «Ontrka. OCHOBBI ClIEUATILHOM Bu6mmoreka LIOK
39
TEOPHH OTHOCUTEIHHOCTI https://m.edsoo.ru/ffOcf6f0
bubnmoreka IJOK
40 ®otonsl. Dopmyna [Tnanka. JHeprus U UMIyJbC HOTOHA https://m.edsoo.ru/ffocfel6
41 OtkpbiTHE U HccienoBanue Gporoddderra. OnbiTh A. I Bbubaunoreka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl porodddekra. YpaBHeHHEe DUHINITSHHA 15 bubanoreka [JOK
dororddekra. «KpacHas rpanunay Gpotosddexra https://m.edsoo.ru/ff0d015e
43 Jaenenue ceera. OneiThl I1. H. JIeOeneBa. Xumuaeckoe bubnmoreka IJOK
JIefiCTBHE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE:
44 (horosneMeHT, GOTOIATUHK, COTHEUHAs OaTapes,
CBETOTUO]T
45 Pemenue 3amau 1mo teMe «QIeMEHThI KBAHTOBOI ONTHKI bubmmorexa LIOK
https://m.edsoo.ru/ff0d0302
46 Mogens aroma Tomcona. Omnbitel Pezepdopaa mo bubanoreka [IOK
paccesiHurO a-gacTuil. [naHeTapHas MOeb aToMa https://m.edsoo.ru/ff0d091a
butmmoreka [IOK
41 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
48 Wznydenue u nornouieHne GOTOHOB NpH MEpeXoe aToma Bbu6imoreka [IOK
C OZIHOTO YPOBHSI SHEPTHH Ha APYToif. BHIbI CIIEKTPOB https://m.edsoo.ru/ff0dOafa
BousinoBsie cBoiicTBa yactuu. Bonubl ge bpoiins.
49 KopnyCKmepHo-BonHOBoﬁHz[yaan.ZélnoII){TaHHoe u bubmoreica LIOK
https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE M3JTyYeHHE
50 OtkpriTHE pagnoakTuBHOCTH. OMBITH Pesepdopma mo bubmmoreka [JOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

51

OIIPEACICHUIO COCTaBa paJUOAKTHUBHOT'O U3JIYyYCHUA

CsoiicTBa anba-, beta-, raMmma-u3nydeHus. Brusaune
PaIMOaKTUBHOCTHU Ha KUBBIC OPTaHU3MbI

https://m.edsoo.ru/ff0d0fd2

52

OTKpEITHE TIPOTOHA W HelTpoHa. M3oTombl. Anbda-
pacmaj. DJIeKTpOHHBII U TO3UTPOHHBIN OeTa-pachal.
T'amMma-uznyuenue

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

53

54

55

DHeprus CBSA3M HYKIIOHOB B fipe. SlaepHbIe peakiny.
Snepubrii peaktop. I1poOaeMbl, MEPCICKTHUBHI,
9KOJIOTUYECKHE ACTIEKTHI AJIEPHON IHEPTETUKU

OnemeHTapHbIe YacTHIBI. OTKPBITHE TTO3UTPOHA. MeTobI

HaOJIIOEHHSI U PETUCTPALMHU 3JIEMEHTAPHBIX YACTHII.
Kpyrasiit cron «®yHnaMeHTanbHbIe B3aUMOIEHCTBUS.
EnunCTBO przmdeckoit KapTHHBI MUPay»

Bun 3Bé3nHOTO Heb6a. Co3Be3aus, IpKue 3BE3IHI,
IUTAaHETHI, X BUAUMOe aBikeHue. CojlHeEYHas CHCTEMA

butmmoreka [IOK
https://m.edsoo.ru/ff0d1356

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0d0e38

56

57

58

59

60

Connue. ConHeyHast akTUBHOCTh. VICTOUHUK SHEprun
CoHIa ¥ 3BE311

3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3BI TTIaBHON

MOCJIeI0BATEILHOCTH. BHYTpeHHee cTpoeHHe 3BE3].
CoBpeMEHHBIE MTPEIICTABICHHUS O IPOUCXOXKICHUH U
sposironun CoJIHIA U 3BE3]

Mieunsiii [Tyt — Hama I'anakruka. [lonoxenue u
newkenue Connia B [anaktuke. ["anaktuxu. Y€pHeie
TIBIPHI B SIAPax TajJaKTUK

Bcenennas. Paz6eranne ramaktuk. Teopust bonpimoro
B3pbIBa. PenukToBOE U3nyueHue. MeraranakTuka

HepeIHCHHBIC HpO6JI€MLI ACTPOHOMUH

61

62

KonTtposbHas padoTa «DIeMEeHTH aCTPOHOMHH U
acTpOhU3NKI»

Oo6o6miaronmii ypok. Posib Gu3nku 1 acTpoHOMHUU B



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

SKOHOMHMYECKOM, TEXHOJIOTHIECKOM, COITMAITLHOMN 1
ITHYECKOH cepax ACATEIBHOCTH YeI0OBEKa

O6o6matomuii ypok. Pons u MecTo ¢pusnkn u

63 ACTPOHOMHUU B COBPEMEHHON HayYHOH KapTHHE MHPa 1
Ob6o06marommii ypok. Posib dusnveckoit Teopun B
64 (hOpMHUPOBAHNUH TIPEACTABICHUN 0 PU3NICCKON KapTHHE 1
MHUpa
Oo6o6maromii ypok. Mecto pu3nuecKol KapTHHBI MUPa
65 B O0IIIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MPEACTABICHUNA O IPUPOIE
66 PeszepBHblil ypok. MarHuTHOE moJie. DIeKTPOMarHuTHas 1
AHAYKLIUSA
67 Pe3epBHbIii ypok. Ontuka. OCHOBBI CHIELUATBHON TEOPUH 1
OTHOCUTENBHOCTH
68 Pesepnsrii ypok. KBanToBas ¢puznka. DneMeHTHI 1 bubmmnoreka [HOK
aCTPOHOMHUH U aCTPODU3UKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1. Mskumes I".41., Byxosies b.b., Corckuit H.H. /Tlox pex. ITapbenrbeBoitH. A.®usuka.
10 knacc(6a30Bbiii 1 yriryOsaeHHbIH ypoBHH)- M. [IpocBemenue, 2021

2. Msxwumes I'.f1., Byxosues b.b., Hapyrun B.M. / ITox pen. [TapdpentbeBoit H.A. ®usuka.
11 knacc (6a3oBbIi 1 yriryOnéHHbli ypoBHH)- M.: [Ipocsemienue, 2022

METOAUYECKUE MATEPHUAJIBI JIUIS1 YYUTEJIA

1. 3abotmu B.A., Komuccapos B.H. ®u3uka. KonTpons 3HaHNN, yMEHUI 1 HABBIKOB yUaAIIHXCS
10— 11 xnaccos

2. PeivkeBnu A.Il. COopHuK 3ana4 1o pusuke st 10 — 11 ki1accoB cpeaHel MIKOIBI.

3. I'pommena O.1. KonTponsHBIE U caMOCTOsATENBHBIE paboTh! o ¢usuke. 10, 11 xmacchl.

4. Kommccapos B.H., 3a6otun B.A. Iloypounsie pa3pa60T1<H K yueonuky I'.5I. Mskumesa, b.b.
ByxoBuesa, H. H Corckoro «®uszuka. 10 kmace». — M.: O6pazoBanue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnuoreka [{OK https://m.edsoo.ru
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