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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTeNbHON Hporpammel, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke ¢ yuérom denepaibHoil paboyeil mporpamMmbl BOCIUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3alusaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxxanue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHHBI MUpa oOydaromuxcsa 11 kiacca npu oOydeHUH UX
¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO- JESITEIIbHOCTHOIO MOJAXO0JA.
[Iporpamma no ¢usuke coorBercTByeT TpeboanusiMm ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METalpeAMETHBIM pe3yJibTaTaM OOyYeHHs, a TaKKe
YUUTHIBAET HEOOXOJUMOCTh peah3allid MEXIPEIMETHbIX CBsi3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeAMeTaMu. B Hell onpeaensitoTcss OCHOBHbBIE
e u3ydeHus: GU3UKU Ha YpOBHE CPEJIHEro 00IIero o0pa3oBaHus, TUIAHUPYEMbIE
pe3ysnbTaThl  OCBOGHMS  Kypca  (U3HKU:  JUYHOCTHBIE, METaIpeJIMETHbIE,
npenMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

* IUIAaHHUpYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

* cojaepkaHue yueOHoro npeamera «dusmkay 1o rogam o0y4eHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMas B
KayecTBe y4eOHOIro MpelMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAaJ B CHUCTEMY
3HaHUK 00 okpyxkatromem mupe. [IkoapHBINH Kypc GU3UKH — CUCTEMOOOpa3yOIIuit
JUTSI €CTECTBEHHO-HAYUHBIX y4E€OHBIX MPEIMETOB, MOCKOIbKY (U3HMYECKUE 3aKOHBI
JeKaT B OCHOBE TPOILIECCOB U SBJICHHUM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
duzmueckort reorpadumeit u  actpoHomueid. Mcmonp3oBaHWE W aKTUBHOE
npUMeHeHre  (PU3NYECKUX 3HAHWM  OMNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cpepe SJHEPTeTHKH, TPAHCTIOPTA, OCBOCHUSI KOCMOCA,
MOJIyYEHUs. HOBBIX MATEPHATIOB C 3aJlaHHBIMU CBOMCTBaMHM U Apyrux. M3ydenwue
(¢U3UKU BHOCUT OCHOBHOW BKJIaJ] B POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa oOydammuxcs, B (opMupoBaHHEe YMEHUN MPUMEHSITH HAYYHBIH METOJ
MO3HAHUS NP BBIMOJTHEHUU MU YUE€OHBIX UCCIEIOBAHHM.

B ocHOBy Kypca (usmkum IS ypoBHS CpeIHEro ooOImero oOpa3oBaHUS
MOJIOKEH PsSJ HAEH, KOTOpble MOXHO paccMaTpuBaTh KakK MPUHIMUIBL €ro
MIOCTPOEHHS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3leioB (M3HMKH, BKIFOYAET Kak
BOIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (QU3MKHU
o0ObeUHEH BOKpPYr (¢u3nueckux Teopuid. Benymmm B Kypce sBisercs
dbopMupoBaHue TPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzainus NOpeanosiaracT MCIOIb30BAHUE
I'YMaHUTApHOTO MOTEHLHMada (PU3NYECKOM HAyKH, OCMBICICHHE CBSI3U DPAa3BUTHUSA
($u3MKHU ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
1 HKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoea npuxknaonoit nanpaenennocmu. Kypc Gu3uku mpesanonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKMX U TEXHOJOTUUECKUX MPHIOKECHUM
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoea Ixonozuzayuu peanusyercs TMOCPEICTBOM BBEJIECHUS 3JIEMEHTOB
coJiep KaHusl, TOCBSAIEHHBIX HKOJIOTMYECKUM MPoOJieMaM COBPEMEHHOCTH, KOTOPhIE
CBs3aHbl C Pa3BUTHEM TEXHUKM M TEXHOJOIMH, a Takke OOCYXJeHUs MpodieM
PaIMOHAILHOTO MPUPOAOIIOIB30BaAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMHU Kypca (U3MKM Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISAIOTCA (Qu3nueckue Teopuu ((hopMHpOBaHUE MPEICTaBICHUN O
CTPYKTYpE MOCTPOEHUsI (PU3NUECKOW TeopuHu, posikd (GyHAAMEHTAIbHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX MPEJACTABICHUSIX O IPUPO/JIC, FPaHUIIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHI U MPOIIECCOB).

CHCTeMHO-/IeSITENIbHOCTHBIN MOAX0A B Kypce (DU3UKU pean3yercs Mpexie
BCEro 3a CYET OpraHu3alldd SKCIEPUMEHTAIBHON NEATEeIbHOCTH OO0YYarOIIUXCA.
Ji1st 6a30BOro ypoBHS Kypca (PU3UKH — 3TO UCTIOIB30BAHNE CUCTEMbI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OpPaTOPHBIX paboT, KOTOpPHIE B MPOrpaMMe
no ¢usznke 0O0bEeIUHEHbI B OOIIMI CHHCOK YYEHHYECKHX MPAKTHUUECKUX padoT.
Brigenenne B ykazaHHOM IepedyHEe Ja0OpaTOPHBIX pPadOT, MPOBOIUMBIX IS
KOHTPOJISI M OIEHKU, OCYIIECTBIISIETCS YYaCTHUKaMH 00pa3oBaTeNbHOTO Mpolecca
UCXOJII M3 OCOOCHHOCTEH IJIAHMPOBAaHMS M OCHaIIeHHS KaOuHera (usuku. [lpwm
9TOM oOOecreunBaeTcs OBIAJIeHHEe OOYyYarONIMMHUCS YMEHHUSIMH TPOBOJUTH
KOCBEHHBIE HW3MEpPEHHUS, HCCIEIOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB IO IPOBEPKE MPEI0KEHHBIX TUITIOTES.

Bonbioe BHUMaHMe yaensieTcs PelIeHUI0 pacu€THBIX U KaUeCTBEHHBIX 3aad.
IIpu sTOM 17151 pacyE€THBIX 3a]1a4 IPUOPUTETOM SIBIISIIOTCS 3aJa4M C SBHO 3aJaHHOMN
¢uznuecko MOJENbI0, TMO3BOJSIONIAE MPUMEHSATh HM3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOr0 paszaena Kypca, TaK U HHTETpUpYs 3HAHUS U3
pa3HbIX pa3aenoB. s KaueCTBEHHBIX 3a]ay MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTeKaHWs (U3MUECKUX SBICHUH W TPOIECCOB B OKPYXKAIOMIEH
KU3HU, TpeOyromue BeIOOpa (U3WYECKOW MOJETN IS CHUTyalldd TMPAKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B cootBetcTBUU ¢ TpeboBanusMu GI'OC COO k MatepHaibHO-TEXHUYECKOMY
obOecrnieueHUI0 y4eOHOro mpoliecca 0a30BbI ypOBEHb Kypca (U3UKH HA YPOBHE
cpenHero oOuiero oOpa3oBaHMsS JOJDKEH H3ydaThCsli B YCJIOBHUSX MPEIMETHOIO
kaObuHeTa (GU3UKM WIM B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETAa MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



B kabunere ¢u3uku JOKHO OBITH HEOOXOAUMOE J1abopaTOpHOE
o0opyaOBaHUE JJIS BHITOTHEHHS YKA3aHHBIX B ITpOrpamMMe Mo GU3HKE YICHHUSCKUX
MPAKTUYECKUX pabOT U IEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHcTpanmoHHoe oOopyaoBaHue (GOpPMUPYETCST B COOTBETCTBHHM  C
MPUHITUTIOM MUHUMAJIBHONW TOCTATOYHOCTH U 00ECTICUNBACT MOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe TIO (HU3MKE KIIOYEBBIX JIEMOHCTPAIMH IS
UCCJICIOBAHUS ~ W3YYaeMbIX SBJICHHMA W  MPOIECCOB, OMIHMPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe 00OpyJOBaHUE ISl YYEHUUYECKHUX TMPAKTUYECKUX padboT
dopMupyeTcsi B BUAC TEMATHYECCKHMX KOMIUIGKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIGKTa Ha JBYX OOydYammuxcs. TeMaTHUecKHe KOMILICKTHI
7a00paTOPHOTO O00OPYIOBAHUS JIOJDKHBI OBITh TIOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a0OpaTOPHIA.

OCHOBHBIMH TIEJIIMH U3yYeHUS (PU3NUKH B 00IIIeM 00pa30BaHUU SIBIISTFOTCS:

* (opMupoBaHHME HHTEpPeCa M CTPEMJICHHS OOYYalomUXCs K HayYHOMY
U3YYCHHWIO TPUPOJIbI, Pa3BUTHE WX HWHTC/UICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;
pa3BHTHE TPEJICTABICHUH O HAYYHOM METOJC TO3HaHUS W (POPMHUPOBAHHE

UCCJICI0BATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

dopMuUpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa M3ydeHUs OCHOB
CTPOCHHS MaTepHuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopMupoBaHUE YMEHUU OOBSCHATH SBICHUS C UCTIOIB30BAaHUEM (PUINICCKUX
3HAaHWW W HAYYHBIX JOKAa3aTEIbCTB;

* (opMHpOBaHWE TIPEJCTABICHUNA O pPOIM (UIUKH IS Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHH.

JlocTkenue 3TUX Iieneil o0ecreunBaeTcsl pelIeHHeM CIEAYIOMUX 3aad B
Ipoliecce U3ydeHus Kypca GU3NKHA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

* MPUOOpPETCHUE CUCTEMBI 3HAHMK 00 OOIUX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAsS  MEXAaHWKY, MOJEKYJISIpHYI0  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOYH3UKH;

dbopMuUpoBaHUE YMEHUN MPUMEHSATHh TCOPETUUYECKUE 3HAHUS IJIST OOBSICHEHUS
¢uznuecknx SBJICHUW B MPUPOJE W I TPUHATHS TMPAKTUUYECKUX PEUICHUU B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOO0B PEIICHHSI PAa3IMYHBIX 33/1a4 C SIBHO 3aJIaHHON (hU3HUECKOU
MOJICNIbIO, 3a/lad, MOAPa3yMEBAIOIINX CAMOCTOSTEIIBHOE CO3/JaHue (HU3UIECKOM
MOJICIIH, aJICKBATHON yCIIOBUSM 33/1a4H;

NOHMMaHWe (PU3NYECKUX OCHOB M TMPUHIUIOB JACHCTBUS TEXHUYECKHUX
YCTPOKNCTB Y TEXHOJIOTUIECKUX TPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEy;



OBJIAJCHUE METOAAMHU CaMOCTOSTEIBHOIO IUIAHUPOBAHUSA U IIPOBEICHUA
(u3NUecKUX SKCIEPUMEHTOB, aHANW3a MW  UHTEpHpeTrauud HHPOpMaluH,
OIpeENICHHs JOCTOBEPHOCTH MIOIYYEHHOI'0 PE3YyJIbTATA,;

* CO3JaHHE YCIOBHM IJI Pa3BUTUA YMEHHUHM NPOEKTHO-UCCIIEN0BATEIbCKOU,

TBOPYECKOMN AEATEIBbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEAHETO OOILIEro
oOpazoBaHus 0TBOAUTCA 68 YacoB (2 yaca B HEJIEIO).

[Ipennaraemeiii B mporpamMme Mo (u3uKe TMepedeHb TabopaTOpHBIX W
NPaKTUYECKUX pPAa0OT SBISIETCS PEKOMEHJOBAHHBIM, YYHTENh JAeNaeT BHIOOD
NpoBeCHUS JabOpaTOPHBIX pPAa0OT W OMBITOB C YYETOM WHAMBHIYaJTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPKAHUE OBYUEHUSA
Paszpgen 1. DinekTpoauHAMHUKA
Tema 1. Macnummnoe none. IneKmpomazHuUmMHas UHOYKYUA

IlocTosiHHBICE MaruuThl. B3auMoaecTBHE NOCTOSIHHBIX MAarHUTOB. MaruutHoe
nosne. Bekrop MarHuTHOM MHAYKUUU. [IpMHIUII CynIeprIOo3uIMY MAarHUTHBIX IOJIEH.
JIuauym marHuTHOM HMHAYKUMM. KapTuHa JIMHMM MarHATHOM WHAYKUUHA TOJIA
MMOCTOSIHHBIX MarHUTOB.

MarauTHoe TmoOJIe MPOBOJHMKA € TOKOM. KapThuHa JIHMHUNA WHIAYKIUH
MAarHUTHOTO TIOJISI JJIMHHOTO MPSIMOTO MPOBOJHHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHMKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaelictBue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna JlopeHiia, €€ MOayJib U HampaBiieHUE. [[BU>KeHUE 3apssKeHHOM 4acTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. PaGora cuibl Jlopenta.

SlBneHue 3yeKTpOMarHUTHOM MWHAYKIUHU. [loTOK BEkTOpa MarHUTHOU
WHIYKIUUA. OJEKTPOABMXKYIAS CHJIA MHIAYKIUU. 3aKOH D3JIEKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe »ayexkTpuueckoe moJie. OJEKTPOABIKYIAS CHIa HWHAYKIUU B
IIPOBOJIHUKE, IBMKYILIEMCS MTOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBIEHHME CaMOMHAYKUMH. OJEKTPOJBHXKYIIas CHJIa
CaMOWHIYKIIHH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMarHUuTHOE TIOJIE.

TexHU4YecKkne yCTPOWCTBA W MPAKTUUYECKOE IIPUMEHEHHE: TOCTOSHHBIC
MArHUThl, BJCKTPOMArHUTBI, SJICKTPOJBUTATEIb, YCKOPUTEIN HJIEMEHTAPHBIX
YacTUIl, HHAYKIIMOHHAS T1€Yb.

Hemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TOJISL.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOABIKYIIEH CHIBI MHAYKIHU OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrIeHME CaMOUHIYKIIVH.



Yuenuueckuit sxcnepumenm, nadopamopnwvie padvomot

N3ydeHre MarHuTHOTO OIS KATYIIKH C TOKOM.
NccnenoBanne neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.
HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pasnen 2. KoJsie0anua ¥ BOJHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHMS.
['apmonnyeckue konebanusi. Ilepumoxa, wacrora, ammiuutyna u ¢asza KojaeOaHHi.
IIpyXvHHBIM MasATHUK. MaTremMaTUYeCKUW MAasTHHUK. YPaBHEHUE TaPMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun nNpu rapMOHUYECKUX KOIeOAHUSX.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIECKTPOMArHUTHBIE KOJcOaHUs B
UeaTbHOM KOJICOATeIbHOM KOHTYype. AHAJIOTUS MEXIYy MEXaHHUUYECKUMU W
ANEKTPOMAarHuTHeIMU  KoJjebanusimu. @Dopmyrna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxaromux KojeOaHHUsX. BbhIHYy>KIeHHBIE MEXaHUYECKHE
kosneOanus. Pesonanc. BeiHyX/I€HHbBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

ITepemennbii  TOk. CHUHYCOMJANbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA H
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenaya M MOTPEOICHUE IIEKTPUUECKON
SHEPIruM. DKOJOTHMYECKUE PUCKH IPU MPOU3BOJCTBE 3JIEKTpodHepruu. KymnpTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YecKne yCTpOWCTBA M IPAKTHYECKOE NPUMEHECHUE: HIIECKTPUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTpONepeaay.

Hemoncmpayuu

HccnenoBanne mnapamMeTpoB KojaeOaTeNbHONH CcHUCTeMbl (NMPYKUHHBIA WU
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronumx KoiaeoaHui.

HccnenoBanne cBOWCTB BBIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSHKEHUS! OT BPEMEHU) ISt
ANEKTPOMArHUTHBIX KOJeOaHU.

Pezonanc mnpu mocraenoBaTeNbHOM COEOMHEHUM PE3UCTOpA, KATYIIKH
VHIYKTUBHOCTH U KOHJEHCATOPA.

Mojenb JIMHUU 3IEKTPOINIEpEaaUH.

Yuenuueckuit sxcnepumenm, nadopamopuvie padbomoi

NccnenoBanre 3aBUCMMOCTH TEepUOAa MajblX KoJieOaHWM rpy3a Ha HUTH OT
JUTMHBI HUTH W MaccChl Tpy3a.



HccnenoBanre nepeMeHHOr0 TOKa B LIEMHU U3 NOCIE0BATEIbHO COEUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PEe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHBLE 80TIHbL

MexaHnnueckue BOJIHBL, ycloBHS pacnpoctpaHeHus. [lepuon. CkopocTh
pacrpoCTpaHeHusT W JJuHa BOJHBL. llomepeduHsle W NOPOJOJIBHBIE  BOJIHBI.
WuTtepdpepentus u nuPpakuust MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' poMmkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHS HU3JIyYE€HUS DJEKTPOMATHUTHBIX BOJIH.
B3anmuas opueHtanus BekTtopoB E.B,V B anexktpomarnuTHoil BosiHe. CBoMcCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpaXeHHUE, MpesIoMJIeHHUe, MoJigpu3anus, Audpakuus,
unTepdepennns. CKOpoCTb ANEKTPOMArHUTHBIX BOJIH.

[IIkana »nMEKTPOMArHUTHBIX BOJH. [IprMeHEHnEe AIEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne ycCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YJIbTPA3BYKOBas JUArHOCTMKA B TEXHUKE WU MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Hemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenune naTepdepeHInm 1 TUGPaKIIN MEXaHUNISCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenne cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPaKeHUE, TIPEITIOMIICHHE,
nosisspu3anus, nudpakius, nHTepdepeHns.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. IIpsAMoIMHENHOE pacHpOCTpaHEHHE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUsi cBeTa. [locTpoenue mzoOpaxeHuid B
IJIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKOHbBI MPEIOMIICHHS! CBeTa. AOCOTIOTHBINA MOKa3aTeNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. IIpenenbHBI yYroa MOJHOTO
BHYTPEHHETO OTPAXKEHHUS.

Jucnepcus ceera. CiaoxxHbIN cocTaB O6enoro cBeta. L[BeT.



Cobuparomue u paccenBaromue JuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE
U ONTUYECcKas cuiia TOHKOW auH3bl. [locTpoeHne n3o0paxeHuil B COOMPAIOIIUX U
paccenBaronX JIMH3ax. POpMyJia TOHKOM JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIMH30MU.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON OITUKH.

BonnoBas ontuka. Hutepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOAEHUS MAaKCUMyMOB M MHUHUMYMOB B HUHTEp(EpEeHLIMOHHOMN
KapTUHE OT JBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JudpakuroHHas pemérka. YciaoBue HaOIIOICHUS
[JIABHBIX ~MAaKCMMYMOB TIIpU IAQJ€HHUM MOHOXPOMAaTHMYECKOIO CBETa Ha
IUGPaKkIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckne yCTpOHCTBA M MPAKTUUYECKOE IPUMEHEHWE: OYKH, JIyIa,
¢doroanmnapar, NPOEKUMOHHBIN anmapatr, MHKPOCKOI, TEJIECKOIN, BOJOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

JHemoncmpayuu

[IpsmonrHEliHOE pacIpOCTpaHEHUE, OTPAXKEHHWE U TMPEJIOMIICHUE CBETA.
Ontruueckue mpudOopHI.

[TonHoe BHyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOTA.

HaGmonenne naTepdepeHinm cBera.

HaGmonenue nudpakuum ceera.

HabGmonenue nucnepcuu ceera.

[Tonydyenue cekTpa ¢ TOMOIIBIO TPU3MBI.

[TomyueHnue ciekTpa ¢ MOMOIIBLIO TUPPAKIIHOHHON PEIIETKH.

HaGmonenue monsipusaiuy cBeTa.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot

N3Mmepenue nmokasaressi NpeIOMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKEHUH B JIMH3AX.

HaGmonenne nucnepcuu cBera.

Pa3znen 3. OcHOBBI cIeNMAJILHON TEOPUH OTHOCUTEIbHOCTH

['panunLbl NpUMEHNMOCTH KJIacCUYECKON MexaHuKu. [locTtynatsl cnennanbHON
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTHM CBETa B BaKyyMe,
MIPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpalleHue
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBsi3b MacChl C SHEPrUEH U UMITYJIbCOM PESITUBUCTCKON YaCTHUIIbl. DHEPTHs
MTOKOSI.



Pasnen 4. KBanroBas pusuka

Tema 1. Inemenmot K6anmoeoit ONMUKU

®ortonsl. Popmyna [Inanka cBA3U 3HEPruu POTOHA C €r0 YACTOTOH. DHEPrus
U UMITyJIbC OTOHA.

OtkpeiTue u uccnenoBanne Gporoddpdexra. Onbitel A. I'. CroneroBa. 3akoHbI
dororddexra. YpaBHenue OiiHmuTeiiHa 11t doTodddekra. «KpacHas rpaHuia»

doTorddexra.
JaBnenue ceeta. OnbiTel I1. H. JleGenera.
XHUMHUYECKOE JEHCTBUE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE MPUMEHEHHE: (DOTORIEMEHT,
doTongaTuuk, coHeyHas 6arapes, CBETOAUO/I.

Jemoncmpayuu

®oTo3(hPeKT Ha yCTaHOBKE C IUHKOBOW TTACTHHOM.
Uccnenosanue 3akoHOB BHeHIHEro (GoTodddekra.
CBeToauon.

Conneunas Oartapesi.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHro o -4acTHII.
[Imaneraprnas Mogmens aroma. Iloctynatel bopa. M3nydenue u moriomeHue

(GOTOHOB TIpM TEpexojie aToMa C OJHOTO0 YPOBHA SHEPruM Ha Jpyroi. Buubl
cnekTpoB. CIeKTp ypoBHEH SHEPTrUr aToMa BOJIOPO/Ia.

BonnoBsie cBoiicTBa yactuil. BosHbl e bpois. KopnyckynsipHO-BOIHOBOMR
yaJli3M.

CrnoHTaHnHoe 1 BBIHYXXJICHHOC U3JTYUYCHHUC.

TexHU4YecKne yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

JHemoncmpayuu

Mopnens onbita Pesepdopaa.
OmnpenerneHre JJIMHBI BOJHBI JIa3epa.

HabGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot

Ha6mtonenue nuHevaToro cnekrpa.



Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTH CTpoeHus sapa. OTKpeITHE
paanoakTuBHOCTH. OnbITHI Pezepdopaa no onpeneneHuto coctaBa paauoakTUBHOTO
m3nydenus.  CoiictBa  anbda-, Oera-, ramMMa-uzinydeHus.  BiusHue
PaaOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpOoTOHa W HeWTpoHa. Hyknonnas mopens sigpa ['eiizenOepra—
NBanenko. 3apsaa aapa. MaccoBoe uuciio aapa. M3oromnsl.

Anbda-pacnan. ONeKTpOHHBIA UM TMO3UTPOHHBIA OeTa-pacnan. [ amma-
U3Jy4eHHUE. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiii peaktop. TepmosimepHbiii cunte3. [IpobOiieMbl U MEPCIEKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI AEPHON SHEPTETUKHU.

DOneMeHTapHble yacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTagbHbIe B3auMoAeicTBus. EquHCTBO hrsnveckoil KapTUHBI MUpa.

TexHuueckne yCTpOHCTBa M NMPAKTHUYECKOE NPUMEHEHUE: JO3UMETpP, KaMmepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Hemoncmpayuu

CuY€TynK HOHU3UPYIOIIUX YACTHLI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomuoi
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusm).
Pa3znen 5. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Otanbl pa3BUTUS acTpoHOMUHM. [IpUKIagHOE M MUPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMUH.

Bun 3Bé3gnoro HebOa. Co3Be3naus, sSipKue 3BE3/bI, IUJIAHETHI, WX BUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeyHas akTUBHOCTh. Mctounuk osHeprun ConHIla W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. Jlmarpamma «CHeKTpajdbHBIA Kiacc —
CBETHUMOCTE». 3BE3ABI TJIABHOM IIOCJICIOBATCIBHOCTH. 3aBUCHMMOCTH «Macca —
CBETUMOCTBY» JUISI 3BE3J] TJIABHOW MOCJIEI0BATEIbHOCTH. BHyTpeHHEEe CTpOeHHE
3BE37. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKIACHUM U dBojionuu CojHIa U
3BE311. DTaIbl )KU3HU 3BE3.

Muieunsiii [lyte — Hama ['amaktuka. Ilonoxxenme m nBwkenne ConHOa B
lNanaktuke. Tunsl ranakTuk. PaguoranakTuku u kBasapbl. YEpHBIE IBIPHI B sSApax
raJlakTHK.



Bcenennasi. Pacimupenue Bceenennoii. 3akon Xa06ma. PazOeranue ranakTuk.
Teopus boisbioro B3peiBa. PenukToBOE U31ydYeHUE.

MacmiraOnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Yuenuueckue naovnrwoenua

HaGmronennst HeBOOPY>KEHHBIM TJIa30M C HCIOJIb30BaHUEM KOMITBIOTEPHBIX
MPWIOKEHUM T OMPEICNICHHs TOJI0KEHNs HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msi CEBEpHOro MONyIIapus U sipKUe 3BE3IBI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

O6o0marolee NOBTOPEHUE

Poner ¢u3uku u acTpoHOMUHM B OSKOHOMHYECKOH, TEXHOJOTMYECKOMH,
COIMAILHOM U ATUYECKOU chepax JAesTeTbHOCTH YeI0BEeKa, POJib U MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHUpPa, POJb (HU3NUECKON TEOpUHU B
dbopMupoBaHUYU TIPEACTABICHUN O (PU3NUECKON KapTUHE MUPA, MECTO (PU3UIECKON
KapTUHBI MHpa B  OOIIEM psAay COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIEe CBA3U

Nzyuyenue kypca ¢uszuku 6a30Boro ypoBHs B 11 Kkilacce ocyiecTBisieTcs ¢
Y4ETOM COJZIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypcamMud MAaTEMaTHUKH,
OMOJOTHH, XUMUH, TeoTrpadUu U TEXHOJIOTUH.

Mescnpeomemusle nonamusa, CBSI3aHHBIE C MU3YYEHHEM METOJIOB HAYyYHOIO
NO3HAHUS: SBJIICHHE, HAay4YHBIA (akT, rTUmoresza, (Quanyeckas BeIUYWHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: peuieHUE CUCTEMbl YpPaBHEHUN, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbl M HUX NPOEKUMH HA OCHU KOOPJIHMHAT, CIIOXKEHHUE BEKTOPOB,
NPOU3BOJIHBIE JJIEMEHTApHBIX (GYHKIMNA, TpU3HAKA MOJ00US TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u o6bEéma Ted.

buonozua: »snextpuveckue SBICHHUS B JKUBOW MPHUPOJE, KoJeOaTeIbHbBIE
JNBH)KEHUS B J)KMBOW IPUPOJAE, ONTUYECKUE SBJICHUS B )KUBOU MPUPOAE, ACHUCTBUE
pagualyy Ha )KUBbIE OPTaHU3MBI.

Xumusa:. CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TE€J, MEXaHU3MbI 00PA30BaHUS KPUCTATUIMYECKONU PEIIETKH, CIIEKTPATbHBII aHATU3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3aJIe)KM MATrHUTHBIX PV,
doTochEMKA 3eMHOIM MMOBEPXHOCTH, MIPEACKA3AHUE 3EMIICTPSCCHUIA.

Texnonozua: nWHWUW DIEKTPOIEpENay, TEHEPATOp NEPEMEHHOTO TOKA,
AJEKTPOJBUTaTENb, WHIYKUMOHHAS II€Yb, pajap, pPaauONpPUEMHHUK, TEJIEBU30D,
anTtenHa, TenedoH, CBU-meub, NpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «Pusnka» Ha YpPOBHE CpeIHEro oOIIeTro
oOpazoBanus (6a30BbIA YPOBEHB) JOHKHO OOECMEUUTh JOCTHXKEHHUE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIC PE3ybTaThl OCBOCHHS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCA PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIUX
TPaAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO OOIECTBA, pPACIIUPEHUE >XKU3HEHHOTO
OTbITa U OTbITA JACATEILHOCTH B MPOLIECCE peaanu3allid OCHOBHBIX HaINpaBIICHUN
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTD IPAKTAHCKON MO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEUCCKUX TYMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX TPAKIAHCKOT O
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHu3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLUAIILHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIAaTPHOTHYECKOT0 BOCTTUTAHHUS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IPa)XKIaHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOIIIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPAaBCTBEHHOT0 BOCTIUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTH OIEHMBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOUYAs 3CTETUKY HAYyYHOTO TBOPUYECTBA,
MpUCYIIETo (U3NYECKON HAYKE;



5) Tpya10BOr0 BOCTIMTAHMSI:

MHTEPEC K pa3iIuuHbIM cdepaM NpodecCHOHATbHOU NEATeNIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3HKOM M TEXHUKON, YMEHHE COBEPILIATH OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IKOJOrH4ecKOro BOCIIUTAHMS

c(OpPMHUPOBAHHOCTh 3KOJIOTMUECKOW KyJIbTYPhl, OCO3HAHHUE TIJI00AIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOWYUBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacHIMpeHre OIbITa JeATEIbHOCTH HKOJOTMYECKON HaIlpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUI MO0 (QU3UKE;

7) HEHHOCTH HAYYHOT'O MO3HAHWS

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME LEHHOCTH HAay4YHOM JESITEeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHHs]  (UBMKU  OCYIIECTBJISATh  MPOEKTHYIO W HUCCIEI0BaTEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE elCTBUS
ba3oBble 1oruyeckmne AecTBUA:
CaMOCTOSITETFHO  ()OPMYIIMPOBATh W aKTyaJlW3UpOBaTh  MpoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh NN JEATEIHbHOCTH, 3a7aBaTh MMapaMeTphl U KPUTCPUU HX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  PacCMAaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUIAH PEIIEHUS MPOOJIEMBI ¢ YYETOM aHalM3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ICSITEIILHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIIHTATOB
IIEJISIM, OTICHUBATh PUCKHU TIOCIIEJCTBUN e TeIbHOCTH,
KOOPJMHUPOBATh W  BBINIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciieqoBare/ibCKue AeiicTBUA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMUA TOHITHSIMHU U METOJIAMU
bu3nUecKol HayKH;



BJa/I€Th HaBbIKAMU Y4€OHO-UCCIEA0BATENILCKOM U MPOEKTHOM JIEATETbHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY TOUCKY
METOJIOB pelieHus 3aj1ay (U3MYECKOro COJEpKaHHUs, NPUMEHEHHUIO Pa3iudHbIX
METO/I0B MTO3HAHUS;

BJaJ€Th BHUJAMU JEATENBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
MHTEpIpETalny, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3NIMYHBIX Yy4E€OHBIX
CUTYallUgX, B TOM YUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1acTU (DU3UKU;

BBISIBJISITh PUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyallMu3MpOBaTh 3ajaauy,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl JUIsl JTOKa3aTesbCTBa
CBOMX yTBEPKICHUH, 3a]1aBaTh MMapaMeTPhbl M KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEIICHUSA 3a7auyd pe3yJIbTaThl,
KPUTHYECKU OLIEHWBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJauylM B 00pa30BaTEIbHOM
JESITELHOCTH, B TOM YHCIIE TIPU U3YYCHUN (PH3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEpPEHOCUTh 3HaHUs 1O (U3MKEe B TPAKTHUECKYI0 00J1acTh
KU3ZHEEATEIHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIE UJI€H, IPEIaraTh OPUTHHAIBHBIE TOIXO0/Ibl U PELICHMS;

CTaBUTb MIPOOJIEMBI U 33/1a4H, TOMYCKAIOLME aJIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ nnpopmanmeii:

BJIa/IETh HaBBIKAMH MOJy4YeHUs WHMopManuu (U3HUECKOro COAECpKaHUs U3
MUCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBISITh MOWCK, aHaJM3,
CUCTEMATH3alMI0 U HMHTEPIpPETANUi0 WH(DOpPMAIMU pa3IUYHBIX BUAOB U (popm
IPE/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh MH(OpMAIUH;

UCIIONIb30BaTh  CpPEJACTBA  HMH(MOPMAIIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTUW B PEUICHUU KOTHUTHWBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3amady Cc coOmrojieHueM TpeOOBaHWK APrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUCHBI, PECypcOoCOepeKeHMs, TMPaBOBBIX M OJTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COJACpKaHWS B pa3IWUYHBIX (opmaTtax ¢
ya€TOM Ha3zHadeHHUS WHPOPMAIIUU U 1EJIEBON ayIUTOPHUH, BEIOMpPAs ONMTHUMAIBHYIO
dbopMy nmpeACTaBICHUS U BU3YyaTU3AIIHH.

KoMMyHUKaTHBHBIE YHUBEPCAIbHbIC Y4eOHbIE 1eHCTBUA:
OCYLIECTBIISITh  OOlllEHHEe Ha Yypokax (U3MKM UM BO BHE-YPOUHOU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyalud M  CMSATr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh Y HWCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON Y WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX NEHUCTBUUA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 YjeHA KOJIJIEKTUBA,

IPUHUMATh LEIM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA MO €€ IOCTWKEHUIO: COCTABIATH IUIAH JCHUCTBUHU,
pacnpenensiTh poiv ¢ YYETOM MHEHUHW YYaCTHUKOB, OOCYXKAAaTh PE3YJIbTAaThl
COBMECTHOW paboThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
oOuuit pe3ysbTar no pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHUBAaTh MWJIEU C MO3HUIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKOU 3HAUUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYalUsX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

PeryjasiTuBHbIE YHUBEpCAJbHbIE Y4ieOHbIE AeHCTBUA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIESITEIBHOCTh B 00JACTH
bU3MKM W aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IJIAH PEIICHUS] PACUETHBIX M KauyE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON PabOTHI ¢ YIETOM HUMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATOYTCHUI;

JlaBaTh OIICHKY HOBBIM CHUTYAIIUsIM;

pacmMpsITh paMKH y4€OHOTO MpeJMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

nenaaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a pelIeHue;

OIICHUBATH MPHUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHHUIO M IIPOSIBICHHIO JSPYAUIIMA B 00JaCTH
(M3UKH, TTOCTOSHHO MOBHIIIATh CBOM 00pa30BaTEIbHBIN U KYJITYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOIIUOHAJILHBII HHTEJIJIEKT:
JlaBaTh OILCHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;
BJIaJICTh ~ HaBBIKAMM  TO3HABATEIbHOM  pedeKCHMM KaK  OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUA W MBICIUTEIBHBIX TMPOLECCOB, WX PE3YJbTAaTOB U
OCHOBaAHUI;



MCITOJIB30BaTh MPUEMBI peIICKCHH NJIsi OIEHKH CHUTYaIlMH, BRIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO NMPHHHUMATH PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHBBI W apPTyMEHTBHI JPYTrUX TIPH aHAINW3E pPe3yIbTaToB
TESATEITHHOCTH;

NPUHUMATH ce0s, MOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPTyMEHTBHI JPYTUX TIPH aHaJu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE NIPABO U MPABO JIPYTUX HA OIIHOKH.

B mporecce noCTHKEHHUST TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPAMMBI
no ¢u3MKe IS YPOBHA CpPEIHEro oOImero ooOpa3oBaHus y oOO0ydarouuxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WUHTEIIEKT, MIPEIMOIar afoIuiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIIOCOOHOCTh MIOHUMATh CBOE SMOITMOHAIILHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON 3MOIIMOHAIBHOU Chephl,
OBITH YBEPCHHBIM B ce0¢;

CaMOpETyJIUPOBaHMS, BKIIOUYAIOMIEIO CaMOKOHTPOJIb, YMCHHUE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh AaJanTUPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSIM U TPOSIBIISATE THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHHUIO 1IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSTHUE
IpYTUX, YYUTBIBATH €ro TPH OCYIIECTBIECHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAMBATH OTHOIICHUS
C IPYTUMHU JIOJbMU, 3800 TUTHCS, MPOSIBISATH HHTEPEC U pa3peniaTh KOHGIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 11 Kjacce mpenMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEPAX POJIb U MECTO (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpPA, B PAa3BUTUU COBPEMECHHOM TEXHHKH M
TEXHOJIOTHH, B IPAKTUYECKOM AEATEIBHOCTU JIOJIEH, LEIOCTHOCTh U E€IUHCTBO
duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHULbl TMPUMEHEHUS U3YYEHHBIX (DU3NUECKUX MOJEIeH:
TOYEYHBIN JJICKTPUUYECKUAN 3apsifl, Tyd CBETA, TOYEYHbIM MCTOUYHUK CBETA, AJCpHAs
MOJIe]b aTOMa, HYKIJIOHHAs MOJEJb aTOMHOIO sifpa MpU pelleHHH (U3NYECKUX
3aj;ay;

pacrio3HaBaTh (hu3nyecKue siBIeHUs (IIPOIECChl) U OOBSICHATH UX HA OCHOBE



3aKOHOB 3JIEKTPOJMHAMUKA U KBAHTOBOU (DU3UKU: IEKTpUUECKAs MPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, DSJEKTPOMAarHUTHAs WHIYKIHS, JEUCTBHE MArHUTHOTO TMOJs Ha
MPOBOJHUK C TOKOM U JABWXKYIIUKICS 3apsiji, SJIEKTPOMAarHWTHbIE KoJieOaHUS U
BOJIHBI, MPSMOJIMHEMHOE pPACIpOCTpaHEHHE CBETa, OTPaXEHHUE, MPEIOMIICHHE,
uHtepdepeHnus, audpakuus U - TOJSIpU3alUs  CBETa, JIUCIEPCHs  CBETA,
dotoanekTpuueckuii 3pdekt (hotorddekT), cBeTOBOE TaBlIeHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTroMa BOJOPOJA, €CTECTBEHHass U HCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OMHUCHIBATh HW3YYEHHBIE CBONCTBA BEIIECTBA (DJIEKTPUUECKHUE, MarHUTHEHIE,
ONTUYECKHUE, ANEKTPUUECKYIO MPOBOAUMOCTh  Pa3JIMUHBIX  CPEI) u
AJIEKTPOMArHUTHBIE SIBJEHUS (TIPOILIECCHI), HCMOIL3YysAd (PU3NUECKUE BEITUYHHBI:
ANIEKTPUYECKUI 3apsiji, CUja TOKa, DJICKTPUYECKOE HAMPSHKEHUE, SJIEKTPUUYECKOe
COMPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, JJICKTPOJBIKYIAs CHJIa, paboTa TOKa,
WHIYKIUST MarHuTHOTO TMojs, cuia Awmmnepa, cuia JlopeHia, WHAYKTUBHOCTH
KaTYIIKA, JHEPTUsl DJIEKTPUYECKOr0O W MArHUTHOTO TIOJIeH, TEPHOJI M 4YacToTa
KojeOaHuid B KoOjeOATEJIbHOM KOHTYpE, 3apsjJ M CWia TokKa B TMPOIEecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJeOaHul, (OKYCHOE pPACCTOSIHUE W
ONTHYECKAasl CUJa JIMH3BI, MPU ONMUCAHUM TPABUIBHO TPAKTOBATH (PU3HUUECCKUM
CMBICII HCHOJIb3YEeMbIX BEJIMYHMH, HX OO0O3HAUCHUS W CIUHMIIBI, YKa3bIBaTh
(bopMyIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUYUHY C JPYTUMU BEIMUYUHAMY;

ONKCHIBATh HW3YYCHHBIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOIB3YS
¢usznueckre BETUYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsS U UMIMYJIbC (OTOHA, MEPUOJI MOIypacaia, SHEPTUS CBSI3U
aTOMHBIX siIep, TpPH OIMMCAaHWU TPABUIBHO TPaKTOBAaTh (DUIUUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYHMH, MX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (HU3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYUHAMH,
BBIUUCTISITH 3HaUCHHUE (PU3NUECKON BEJIMUNHBI;

aHAMM3UPOBATh (DU3UYECKUE TPOLECCHl U SIBICHUS, UCTIONB3Ys (U3HMUECKUE
3aKOHBI M MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIHLHOTO U MAPaJIEIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jkoyis—JleHna, 3aKOH 3JIEKTPOMATHUTHOM
WHIYKIHWH, 3aKOH TPSIMOJIMHEHHOTO PAcCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHUS CBETa, ypaBHeHUEe OWHINTeiHa a1 (orodddekra,
3aKOH COXpAHEHHMsI SHEPruM, 3aKOH COXPAHEHUS HUMIIYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsiia, 3aKOH COXPAaHEHHUSI MacCOBOTO uHMcla, MOCTynaTel bopa,
3aKOH PaJUOAKTUBHOTO pacmaja, IpHh 3TOM Pa3indaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIPAXKEHUE U YCJIOBHs (TPaHMIBI, OOJACTH)
MIPUMEHUMOCTH;

OMpEeNEeNATh HAPaBJIECHUE BEKTOpPAa MHAYKIMM MArHUTHOTO TOJIS MPOBOJIHHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopeniia;

CTPOUTH M OIHUCHIBATH H300pAKEHUE, CO3JABAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOM JINH30M;

BBINIOJIHSITh SKCHEPUMEHTBl 10 MCCIEJA0OBAaHUI0 (U3UYECKUX SIBICHUU U
MPOIIECCOB C HCMOJb30BAHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHHI: MpU STOM
dbopMynupoBaTh NMpodaeMy/3a1ady U THIIOTE3y YI€OHOTO SKCIIEpUMEHTa, COOUPATh
YCTAHOBKY U3 MPEAJIOAKEHHOT0 000pyI0BaHUs, IPOBOJUTD OMBIT U (HOPMYIUPOBATH



BBIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYWH, MPU
TOM BBIOMpATh ONTHUMAJIbHBIA CHOCOO W3MEPEHHS] U HMCIOJb30BATh H3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCJIeI0BAaTh 3aBUCUMOCTU (PU3UUECKUX BEJIIMYUH C HUCIIOJIB30BAHUEM IPSIMBIX
U3MEPEHUN: TPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH pE3YJIbTaThl
MOJIYYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOnHll U TpaduKoB,
JIeNaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEI0BAHMUS;

cobJroaTh MpaBuiia 0€30MacHOTO TpyAa MPU MPOBEICHUM HUCCISIOBAHUN B
paMKax ydeOHOro JSKCIEpPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOM U MPOEKTHOM
NEeSATENbHOCTH C HMCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000py10BaHMUS;

pemiatb pacy€THblE 3aJayd C SBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCTIOJIB3YA (PU3UYECKHE 3aKOHbI M MPUHLHUIBI, HA OCHOBE aHAJM3a YCJIOBHS 3aJa4u
BbIOMpaTh (U3UUECKYIO0 MOJIENb, BBIACNATH (DU3MUECKUE BEIUYMHBI U (HOPMYJIBI,
HeoOXouMbIe i €€ peuieHusi, MPOBOJUTH PACUYETHl M OLCHUBATh PEAIbHOCTH
MOJIYYEHHOT'0 3HaYeHUS (PU3NYECKON BETUUNHBL;

pemiaTh Ka4yeCcTBEHHBIE 3aJlauM: BBHICTPAUBAThH JOTHYECKH HETPOTHBOPEUUBYIO
IIENOYKY PACCYKJEHUH C OMOpON Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
(duznueckue siBICHMUS;

UCIOJIb30BaTh NPU PELICHUH Y4eOHBIX 3a]1a4 COBPEMEHHbIE MH(POPMALIMOHHBIE
TEXHOJIOTUHU JUIsSl TIOMCKA, CTPYKTYPUPOBAaHMs, MHTEPHPETALMA U IPEICTABICHUS
yuyeOHOH M HAy4YHO-IOMYJSPHOM HHGPOpMaluu, IOJYYEHHOM U3 pa3iInyHbIX
HCTOYHHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJy4yaeMyr0 HH(POPMAIIHIO;

OOBSCHATH NPUHLUIBl JEHCTBUS MAaIIUH, HPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3anyaTh YCJIOBUSA MX 0€30IIaCHOrO MCMOJIb30BaHUs B MOBCEIHEBHOU
KU3HU;

IOPUBOAMUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHM, B OOBSICHEHHE IPOLECCOB OKPYXAIOIIEro MUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETUUECKUE 3HAHUS TI0 (PU3UKE B OBCEIHEBHOM KU3HU AJIs
oOecrieueHusi 0€30MaCHOCTU TIPH OOpAIEHUU C MPUOOpAaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, AJII COXPAHEHHUS 3/I0POBbS U COONIOIEHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpee;

paboTaTh B TpyHIe C BBINOJHEHUEM pPa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TpPYIIbI, PalHOHAIBHO pacupenensiTe OOA3aHHOCTH U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalHAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMAaTPUBAEMOM TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3ieioB U TeM

KoanyecTBo yacoB

JIeKTPOHHBIE
(undposrie)

Ne m/m 0
O — o0pa3oBaTesibHbIE PecypChl
K 11
Beero OHTPOJIbHBbIE paKTHYeCKHe
padoThI padoThI
Paznen 1. JIEKTPOJIUHAMUKA
MaruauTHO€ 1oJie. DJIEeKTPOMAarHUTHAs bubmuorexa [JOK
11 11 1 3
WHTYKITHAS https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKkue 1 3JIeKTPOMarHuTHbIE 9 0 1 bubnuoreka [JOK
' KojeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHA4YeCKHE U SIIEKTPOMArHuTHBIE 5 1 0 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka [JOK
2:3 Ok 10 0 3 https:/m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3aen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcHOBBI crielaNbHOM TEOPUHU 4 1 0 bubnmoreka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4



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

Pa3znea 4. KBAHTOBASA ®U3UKA

4.1 DJIeEMEHTHI KBAHTOBOI OIITUKH 6 bubmorexa HOK
) 1 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToMa 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97¢c
bubmmoreka [{OK
4.3 ATOMHOE 11pO 5 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPHU3UKU 7 a?piﬁﬁ:c?;i.ﬁgﬁlcg?c
Hroro mo pazgeny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o061maroniee NOBTOPEHHE 4 i?pigﬁ:j;iﬁgﬁlcgk
Hroro no pazgeny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

KoJu4ecTRO 4aCOB Jlara JJIeKTPOHHBIE HUPPOBBIE
Ne u3yuyeHHs1 |oOpa3oBaTeibHbIE PeCypChI
o/ Tema ypoka
n
Kontpoabubie | IlpakTudeckue
Bcero P P
padoThI padoTsbI
[TocTOsIHHBIC MarHUTHI M KX 05.09.2024 | Bubmmoreka [JOK
B3aMMoOJIeiicTBHE. MarHuTHOE TToJIe. 1 0 0 hitps://m.eds00.ru/ff0ca600
Bektop MaruuTHOM MHAYKIUU. JInHUM
MarHUTHOW MHIYKIIHH
MarHuTHO€ T0J1e TIPOBOTHHKA C 09.09.2024 | bubmuoreka [JOK
TokoM. OmbIT DpeTesa https://m.edsoo.ru/ff0ca600
e ’ 1 0 0
B3anmMoieticTBre MPOBOTHUKOB C
TOKOM
JlaGopaTtopHas pabdora «M3ydeHue 12.09.2024 bubmorexa [IOK
1 0 1 https://m.edsoo.ru/ff0ca600
MarHUTHOTO TOJISl KaTyIIKU C TOKOM»
JlelicTBME MarHUTHOTO IOJIS Ha 16.09.2024 | bubmmoreka LJOK
NpoBOIHHK ¢ TokoM. Cria AMrepa. https://m.edsoo.ru/ff0ca600
JlaGopaTtopHas pabota
«MccnenoBanue AecTBUS 1 0 1
MMOCTOSIHHOTO MarHuTa Ha PaMKy
TOKOM»
JleficTBMe MarHUTHOTO TIOJIST HA 19.09.2024 bubmuorexa [JOK
JBHKYILYIOCS 3apskeHHYIO YaCTHILY. . . . https://m.edsoo.ru/ff0ca600
Cuna Jlopenna. PaboTa cubl
Jlopenua
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DnekTpoMarHuTHas uHIyKius. [lotok
BEKTOpa MarHuTHOM MHAYKIMU. D/(C

MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

23.09.2024

Jlaboparopuas padoTa

«HcciaenoBanue sIBIIEHUS
BJIEKTPOMArHUTHOW WHTYKIIH»

26.09.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTH. fIBIEHNE
camonHaykuuu. DJ1C caMOMHAYyKIUY.
DHeprusi MarHUTHOTO TIOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMarHUTHOE T0JIe

30.09.2024

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

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
NIEKTPOMArHHUTHI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1€4b

03.10.2024

10

O6o06maromuii ypok «MarauTHoe
moJie. DIIEKTPOMAarHUTHAST MH]TYKITUS»

07.10.2024

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

11

KounTponbnas pabora o teme
«MarsHuTHoe moJe.

9J'IeKTpOMal"HI/ITHaH HHAYKIUA»

10.10.2024

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

12

CB0060IHBIE MEXaHUYECKUE
Kosie0aHus.
I'apmoHnueckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJIeOaHHH.

[IpeBparnienue sHEprun

14.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajibIx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU M MaccChl Tpy3a»

17.10.2024



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

14

Kone6arensubid kKouTyp. CBOOOIHBIE
QJICKTPOMArHUTHBIC KOJIGGaHI/ISI B
WJIeATbHOM KOJIE0ATENEHOM KOHTYPE.
Amnasnornsa MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMAriMTHBIMU KOJIEOaHUSIMU

21.10.2024

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

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHCPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

24.10.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHBIC
KoJeOaHus

07.11.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

ITepemenHbIN TOK. CHHYCOUIANBHBIA
riepeMeHHbIH TOK. MOIHOCTh
IIepEMEHHOT0 TOKA. AMILIUTYHOE U
JIEUCTBYIOIIEE 3HAYEHHE CUIIbI TOKA U
HaNpPSKEHHUS

11.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbhd34

18

Tpancdopmatop.
[IpousBojacTBO, IEepeaaya u
norpebiaeHue
AIIEKTPUYECKON PHEPTUU

14.11.2024

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE NIEKTPUYECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA,
JIMHUH dJIEKTpoIepe1ad

18.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKU ITPU
IIPOU3BOJICTBE AIEKTPOIHEPTUU
KynpTypa ncnonpzoBaHus
3JIEKTPOSHEPTUH B OBCEHEBHON
KU3HH.

21.11.2024



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

MexaHnuveckue BOJHBI, YCIOBUS 25.11.2024

21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuorexa [JOK
pacupoCTpaHeHus U JUIMHA BOJIHEI. https://m.edsoo.ru/ff0cca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI

29 3Byk. CkopocTh 3ByKa. [ poMKOCTh 28.11.2024 | bubmuoteka [{IOK
3Byka. Beicora Tona. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
OneKTPOMAarHuTHLIE BOIHEI, UX 02.12.2024

23 u P 1 bu6mmoreka [IOK
CBOMCTBA M CKOPOCTS. LLIkald https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBsI3U U 05.12.2024

24 TeneBuaeHus. Pa3Butue cpesncTs
cBs3U. Pagnonokamus
KonTponbHas pabora «Konebanus u 09.12.2024 bubnuoreka [IOK

25
BOJIHEI» https://m.edsoo.ru/ff0cc6f8
[IpssMmonHeiHOE 12.12.2024

26 pacnpocTpaHeHue CBETa B Bu6mmorexa L{OK
OJIHOPOJIHOM cpeie. https://m.edsoo.ru/ff0cd350
ToueyHslit ICTOYHUK cBeTa. JIyu
cBeTa
OTtpaxxeHue cBera. 3aKOHbI 16.12.2024

97 P I bubnunoreka [JOK
OTPKCHHA C]ieTa' ocTpocHHe https://m.edsoo.ru/ff0cd4e0
M300paK€HUH B IJIOCKOM 3epKajie
[Ipenomienne cBera. [TonHOE 19.12.2024

o8 BHyTpeHHee oTpaxkenue. [IpenenabHbin bubnuoreka [IOK
YI'OJI [IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs

29 JIaboparopHas padota «3mepenue 23.12.2024 | bubamnoreka [{OK
MoKa3aTess MPEeIOMIICHHS CTeKJIa» https:/m.edsoo.ru/ffOcd67a

30 JInussl. [TocTpoeHne n300paxkeHuii B 26.12.2024 | bubmmoreka LIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenudyeHue JTuH3bI

https://m.edsoo.ru/ff0cddle

31

Jlaboparopuas padoTa
«MccnenoBanue
CBOMCTB M300paKeHUH B
JIMH3aX»

09.01.2025

32

Hucnepcus CBeTa. CnoxxHbI
coctaB  Oemoro  cBera. LlBer.
JlabopaTopHas pabota
«Habmronenne nucrepcuu

CBETa»

13.01.2025

33

WNnrtepdepenmus creta. dudpaxmus
ceta. Judpaknuonnas pemeérka

16.01.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0ced22

34

[TorepeyHOCTh CBETOBBIX BOJIH.
[Tongpuzanus cBera

20.01.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuueckne MpuOOPHI M YCTPOUCTBA U
yCIoBUS UX 0€30MacHOTO MPUMEHEHUS

23.01.2025

36

['panupl MPUMEHUMOCTH
KJIACCHYECKOU MeXaHuKH. [locTymaTel
CIIeUAILHOU TEOPUH
OTHOCHUTEIIbHOCTH

27.01.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
3amenyieHue BpEMEHH B COKpaIleHHe
JUIAHBI

30.01.2025

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

3Hepr1/m 1 UMITYJIBC peJIHTI/IBI/ICTCKOI/iJ
YaCTHIIBI. CBs3b MaccChl C 3HepFI/IeI/iJI/I
HUMITYJIbCOM. BHCPFI/IH IIOKOA

03.02.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

KonTtponsHas padora «OnTHKa.
OcHOBBI cnienMaNbHOM TeopUn
OTHOCHUTEJIbHOCTU»

06.02.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40 ®ortonsl. opmyna [1nanka. Sneprus 10.02.2025 | bubmmotexa LJOK
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfe16
OTKpLITHE U UCCIEN0BAHIE 13.02.2025
41 ¢)0T§3(1)(1)6KT21 Omnpiter A. T brbmmorexa HOK
) e https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3axoHs! poToddhdexra. YpaBHeHNE 17.02.2025
42 i (1\), P P bubmmoreka [{OK
MHIITEHHa 15 QOTOIPpeKTa. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» pororddexra
aByienne cserta. OneiTel I1. H. 20.02.2025
43 §e6e eBa. XMMUYeCKOe JIeHUCTBHE bubmmorexa HOK
AcBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckre ycTponucTBa U 27.02.2025
MPAKTUYECKOE
44 P
MIPUMCHEHHE:
dhoTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO/
45 Pemenne 3aga4d no teMe «JIEMEHTEI 03.03.2025 bu6mmoreka [JOK
KBAHTOBOU OITUKU» https://m.edsoo.ru/ff0d0302
Monenb aroma ToMcoHa. OTIBITEL 06.03.2025
46 P A 5 bu6mmoreka [JOK
esepop/a 1o paccestHuio 6-4acTuL. https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
13.03.2025 bubmuoreka [JOK
at Hocrynater bopa https://m.edsoo.ru/ff0dOafa
Wznydenne u nmorionieHne (poTOHOB 17.03.2025
48 i B P bubmuoreka [JOK
IIPU IIEpEX0I€ aTOMa C OJHOI'0 YPOBHS https://m.edsoo.ru/ffod0afa
SHEPIruM Ha Ipyrou. Buasl criekTpos
BoJIHOBBIE CBOMCTBA YacTUll. BosiHBI 20.03.2025
. I bu6mmoreka [JOK
49 ne bponns. KopnyckynspHo-

BOJ'IHOBOI/iJ,Z[ya.HI/BM. CnoHTaHHOE U
BBIHY>KACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0d0ca8



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
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https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOAKTUBHOTO M3ITYy4CHUS

24.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

Csoucrsa anb(a-, 6era-, raMma-
n3iydyeHus. BiousHue
PaJMOAKTUBHOCTH HA KHBBIE
OpraHU3MBbI

27.03.2025

52

OTKpBITHE TIPOTOHA ¥ HEWTPOHA.
Nzotombl. Anbda-pacma.
DJIEKTPOHHBIM M MO3UTPOHHBIN OeTa-
pacnan. ['aMma-usiydeHue

31.03.2025

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

53

DHeprust CBSI3W HYKJIOHOB B sIPE.
SnepHble peakiyu. SInepHbIA
peaktop. [TIpo6eMbl, MepCIEKTUBEI,
3KOJIOTHUECKHE ACTIEKTHI SEPHOU
SHEPreTHKH

03.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
o3uTpoHa. MeToabl HAOMIOACHUS U
perucTpanmm 31eMeHTapHbIX YaCTHII.
Kpyrnaslii cton «@yHaaMeHTalIbHbIE
B3aMMOJIEUCTBUS. EIUHCTBO
(U3MIECKOM KapTHHBI MUPa»

14.04.2025

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

55

Bun 38e3an0r0 Heba. Cossesnus,
SIPKH€ 3BE3/Ibl, IJIAHETHI, UX BHIAMOE
neuxenue. CollHEUHas cucreMa

17.04.2025

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sneprun CoJHIA U 3BE3]

21.04.2025



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

57

3BE3/Ibl, KX OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
MOCJIEI0BATEILHOCTH.

Buyrpennee  ctpoeHme  3BE3A.
CoBpeMeHHbIe

MIPEACTABICHUS O TIPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

24.04.2025

58

Mueunsin [1yts — Hama [anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamakTtuke. ['anaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

29.04.2025

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boisbmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

05.05.2025

60

Hepemennsie npo0ieMbl acTpPOHOMUU

08.05.2025

61

KonTtponbHas padoTa «I1eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKU»

12.05.2025

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yeJjioBeKa

15.05.2025

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUMU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

15.05.2025

64

O6o6maromuit ypok. Posb
¢u3nveckoit Teopun B GopMHUpOBaHUH
NpeJCTaBIeHU 0 (pruznyeckon
KapTUHE MHUpa

19.05.2025




Oo6o6maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 0011eM

22.05.2025

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 Pe3epBHbIil ypok. MarauTHOE 1oJI€. 1 26.05.2025
DneKTpoOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI 26.05.2025
67 CHelHalbHOM Teopun 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka. Bu6morexa [IOK
68 DIIeMEHTHI aCTPOHOMUH U 1 28.05.2025 hitps://m.edsoo.ru/ffod1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* ®dusuka, 11 knace/ Msxkumes I'.51.,byxosues b.b.,Uapyrun B.M nox penakuueit

[TapdentreBoii H.A., Akunonepnoe odmectBo «M3narensctBo «IIpocBemenney

METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJIA

1. ®epepanbHblil TOCYJapCTBEHHBIN 00pa30BaTeIbHbINA CTAHAAPT CPEAHETO
(momHOrO) 0O1Iero odpazoBanud. Crapmas mkosa. 10-11 kiaccsl.
2. Tlocobue mis o0O0MIEO0Opa3oBaTENBHBIX YUPSKACHUNA. 3amadHuKu  «J{podu».

PervmkeBruu A.T1. «®Dwu3uka. 10-11 xmaceb». Mocksa, «/Ipoday, 2023

3. .Ilporpammbl 00mieo6pa3oBarenbHbIx yupexaeanii «Dusuka. 10-11 kmaccer», Mocksa,
«[Ipocserienuer, 2022

4. Peanu3zanusi 06pa3oBaTe/ibHbIX IPOrpaMM eCTeCTBEHHOHAYYHOM U
TEeXHOJIOTHYEeCKO HANPaBJIEHHOCTEH M0 (pU3HKe C UCIO0Ib30BAHHEM
ooopynoBanus ueHTpa «TOUYKA POCTA»7-11 kiaaccbl/MUHHCTEPCTBO
npocsenenus Poccuiickoii @enepannu/,2024r.

5. TlapdentreBa H.A. CoopHuk 3ama4 o ¢pusuke. 10-11 kmaccol. — M.:
[Ipoceemenue, — 2022.

6. Iunos B.®. [Noypounoe mranupoBanue mo ¢usnke. 10-11 xmaccel. [Tocodue mis
yautenen o0meoopa3oBat. opranuzanuid. - M.: [IpocBemenue, 2022,

7. Crangaptel BTOporo rmokosieHusa. [IpumMepHble nporpammbel 10  y4eOHBIM
npeameram. @usuka 10 — 11 kimaccsl. — M.: «IIpocBemenuey, 2022.

8. CranpmapTtel BTOpOoro nmnokoJsieHus. I[IpumepHass ~ ocHOBHas oOpa3oBareibHas
nporpamMmma oopasoBaTesibHOTO yupexaeHus. OcHoBHas mkoja.— M.: [Ipocsemnienue, 2022.

9. PeimkeBuu A.I1. Coopauk 3amau o ¢pusuke. 10 — 11 kmace. — M.: [Ipoda, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 www.uchportal.ru -yanTenbckuii mopra

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

3 http://festival.1september.ru/articles/ - hbectuBanp nemaroruueckux uaei
«OTKPBITBIN YPOK».

4 http://www.fizika.ru/ - caiit s yauteneid pu3NKU U UX YUCHUKOB.

5 http :// school - collection . edu . ru / - equnas xomiexmuus [JOPoB.

6 http://www.physics.ru/ - maTepuaisi 1o usuke.



http://www.uchportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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