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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOrO0 ypOBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3pabOTaHa HA OCHOBE TOJIOKEHWUH W TpeOOBaHMII K pe3yiabTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npenacraBieHHbIXx B PI'OC
COO, a Ttakxe c yuérom denepanbHOl pabouel MNporpaMMbl BOCHUTAHUS U
KOHIIEMIIMM TpenojaBaHust ydeOHoro mnpenMera «Pusuka» B 00pa3oBaTENIbHBIX
opranuzauuax Poccuiickoil @enepannu, pealu3yomux OCHOBHbIE 00pa30BaTEIbHbIE
MIPOrPAMMBI.

Copepxanue mporpaMMmbl 10 (U3MKE HAmNpaBlIeHO Ha (QOpMHUpPOBAHUE
€CTECTBEHHO-Hay4YHON KapTHHBI MUpa oOydaromuxcs 11 ki1accoB mpu o0y4yeHUH UX
¢u3rke Ha 0a30BOM YypOBHE HAa OCHOBE CHUCTEMHO-AESATENBHOCTHOI'O IOAXOAA.
[Iporpamma no ¢usuke coorserctByeT TpedoBanusM OI'OC COO k miaHUPyEeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAIlpPeAMETHBIM pe3yJibTaTaM OOyUeHHS, a TaKKe
YUUTBHIBAET HEOOXOJUMOCTh peali3allud MEXIPEIMETHBIX CBsI3el  (QU3UKH ¢
€CTECTBEHHO-HAYYHbIMU YUYEOHBIMH NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
ey U3ydyeHus QU3UKUM Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHus, MJIAHUPYEMbIE
pe3yJbTaThl OCBOCHHUS Kypca (PU3UKU: JTUUYHOCTHBIE, METAIIPEIMETHBIE, ITPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3uKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3YNbTaThl OCBOCHHUS Kypca (U3MKKU Ha 0a30BOM YpOBHE, B

TOM YHKCJIE TIPEIMETHBIE PE3yJbTAThI IO roJlaM 00yUYEHUS;

e cojaepkaHue yuyebHoro npeamera «Pu3nka» Mo rogam 00ydeHHsl.

®du3rKa Kak Hayka o HauOosiee OOIIMX 3aKOHaX MPUPOJIbI, BBICTYIIAs B KAYECTBE
y4eOHOro MpeaMeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIA BKJIaJ B CUCTEMY 3HaHUH 00
okpyxatomeM wmupe. IlIkonpHBIM Kypc GU3UKM — CHCTEMOOOPAa3yIOMIMM st
€CTECTBEHHO-HAYYHbIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (hU3MYECKHUE 3aKOHBI JIeKaT
B OCHOBE MPOIIECCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouonorueu, (puanueckoit
reorpadueit 1 actpoHomueit. Mcnonb3oBaHue U aKTUBHOE NTPUMEHEHUE (PU3NYECKUX
3HaHUU ONpeAeNsieT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTMH B cdepe
HHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IOJYYEHUS HOBBIX MaTE€pHAJOB C
3aJlaHHBIMU CBOMCTBaMM M Jpyrux. M3ydyeHue (u3nKd BHOCUT OCHOBHOWM BKJaJ B
dbopMHpOBaHHME  €CTECTBEHHO-HAYyYHOM  KapTUHBI MuUpa  oOydyarolmuxcs, B
dbopMupoBaHHE YMEHUH NPUMEHSATh HAYUHBI METOJ MO3HAHUS MPU BBITOJIHEHUU
YUMU y4€OHBIX UCCIIEA0BAHUII.

B ocHoBYy Kkypca (u3uku A ypOBHSI CPEAHEro 00111ero oopa3oBaHus MOJI0KEH
psI uaeH, KOTOpbIe MOYKHO PacCMaTpUBaTh KaK MPUHLHUIIBI €r0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBHUM C HEW Kype SIBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3ienoB (PU3MKH, BKIHOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.



Hoes cenepanuzayuu. B cooTBEeTCTBUM C HeW Marepuasl Kypca (QU3MKH
o0beAMHEH BOKpYr ¢usnueckux Teopuid. Benmymmum B Kypce  siBisieTcs
(dbopMupoBaHUE MPEACTABIEHUNH O CTPYKTYPHBIX YPOBHSX MaTepHUH, BEIIECTBE U
ToJe.

Hoes ecymanumapuzayuu. EE peanuzanus npeanojaraeT HUCMOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMada (U3NYECKOM HayKH, OCMBICICHHUE CBSI3U Pa3BUTHUSA
¢bu3nKu ¢ pazBUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
AKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc ¢hbusuku npeamnogaraeT 3HaKOMCTBO €
IIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN HN3YYEHHBIX
TEOPUU U 3aKOHOB.

Hoes oxonoeuzayuu  peanusyercss TOCPEACTBOM  BBEJAEHHUS  AJIEMEHTOB
COJIEp KaHMsI, TTOCBALIEHHBIX 3KOJIOIMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE
CBS3aHbl C pa3BUTHEM TEXHUKM U TEXHOJIOTHH, a Takke OoOCYXIeHHs MpodiieM
PAMOHAIBHOIO MTPUPOAONOIb30BAHMS H SKOJIOTHYECKON O€30MaCHOCTH.

Crep:KHEBBIMM 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CPEIHEr0o OOLIEro
oOpa3oBaHus SBJISIOTCS (Gu3nueckue Teopuu ((popmMupoBaHHE NpPENCTAaBICHUNH O
CTPYKTYpe MOCTpOeHHs (U3NYECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPHU, /ISl ONIMCAHUS €CTECTBEHHO-HAYUYHbIX SIBJICHUH U MPOLECCOB).

CHUCTeMHO-IESITENIbHOCTHBIN MOAX0 B Kypce (PHU3MKHU peaau3yercs Mpexe
BCEro 3a CUET OpraHU3allMu SKCIIEPUMEHTAIbHOMN JesTeNbHOCTH oOydaromuxcs. s
0a30BOro ypoBHS Kypca (DM3MKH — 3TO HMCIOJb30BAHUE CHCTEMbl (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JTA0OPATOPHBIX padOT, KOTOPBIE B MpOrpaMMe
no Qu3uke oObEAMHEHBI B OOIIMH CHUCOK YUYEHMUYECKHX IMPAKTUYEeCKUX padorT.
Boinenenne B yka3aHHOM IepedyHe JabOpaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJII M OLIEHKH, OCYILIECTBISETCS Y4acTHUKaMH 00pa3oBaTENbHOTO IMpoliecca
UCXO/I U3 OCOOEHHOCTEH TUIAaHUPOBAHUS M OCHallleHHs kabuHeTta pusuku. [Ipu sTom
oOecrieynBaeTcs OBJaJeHue OOYYalolUMMUCA YMEHUSMH TPOBOIAUTH KOCBEHHbIE
U3MEpEHHs], HWCCIEIOBaHMS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH U TOCTAaHOBKY
OIBITOB MO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yaensieTcsl peleHUI0 Pacu€THBIX U KaueCTBEHHBIX 3a]1ad.
[Ipu »TOM st pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3aJa4M C SIBHO 3aJaHHOMN
¢bu3nyeckoil MOMAENBbIO, TO3BOJSIONIME TMPUMEHSATh M3yYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK M HUHTErpUpys 3HAHUSA U3
pa3HbIX pa3zzaenoB. JIjisi KaueCTBEHHBIX 3aJad MPUOPUTETOM SIBISIOTCS 3aJaHUsl Ha
00BsICHEHHE NMPOTEKaHUS (PU3NUECKUX SBJIEHUH U MPOLECCOB B OKPYKAIOIIEH KU3HHU,
TpeOytomue  BbIOOpa  (GU3MUECKOW  MOJENM ISl  CUTyallMd  TPaKTHUKO-
OPUEHTUPOBAHHOT'O XapaKTepa.



B coorBerctBumn ¢ TpedoBanuamu ®I'OC COO k maTepHanbHO-TEXHUYECKOMY
oOecrieyeHnI0 y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (PU3MKU Ha YpOBHE
cpenHero oOmiero o0pa3oBaHMs JOMKEH U3Yy4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (U3UKA WIM B YCJIOBUSIX HHTETPHUPOBAHHOIO KaOWHETa NpPEIMETOB
€CTEeCTBEHHO-HAYyYHOro Imukia. B kabuHere (U3UKU JOJDKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 000pyI0BaHUE JIJIsl BHIMOJIHEHUS YKa3aHHBIX B IIporpamme 1o pusuke
YUEHHYECKUX MPAKTUUIECKUX PadOT U JEMOHCTPallMOHHOE 000pyAOBaHHUE.

JleMoHCTpalimoHHOe  00OpyJlOBaHUE (POPMHUPYETCSI B  COOTBETCTBUU C
OPUHIMIIOM MUHUMAQJIBHOH  JOCTaTOYHOCTH M OOECTeurMBaeT  IMOCTaHOBKY
NEPEYUCIICHHBIX B IporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpalUud s
UCCIIEIOBAHMS  M3yYaeMbIX  SBJIEHMH W  MPOLECCOB, OMIHUPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MMPUMEHEHHI.

JlabopatopHoe 00opymoBaHHME [JISi YYEHHYECKUX MPAKTHUYECKUX padoT
dbopmupyeTcsi B BUAE TEMAaTHUYECKHMX KOMIUIEKTOB W OOECredYuMBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydvarommxcs. TeMaTH4ecKHe KOMIUIEKTHI
1a00paTOpHOTO OOOPYIOBAaHUSL JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
MCIOJIb30BAaHUU AHAJIOTOBBIX M IIU(GPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIENIIMHA U3y4Y€HUS (PU3MKH B OOIIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uHTEpeca M CTPEMIICHHS OOYYaIOIIUMXCS K HAYYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTUE WX HMHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE NPEJCTABICHUNA O HAYyYHOM METOJE MO3HAaHUA U (OPMHPOBAHUE
UCCJIEI0BATEIBCKOI'0 OTHOLIEHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmupoBaHHEe HAyYHOTO MHUPOBO33PEHMS KaK Pe3yJibTaTa U3y4eHHUsS OCHOB
CTPOEHUS MaTepuu M (PyHIaMEHTAJbHBIX 3aKOHOB (DM3HKU;

e (opMHpOBaHNE YMEHHUIN OOBACHATD SBICHUS C UCTIOIB30BAHUEM (PU3NUECKUX
3HAHWU U HAYYHBIX OKa3aTeIbCTB;

e (opmupoBanue mnpeacTaBieHU O poiu (GU3MKKA IS PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUIl.

JoctrxeHnue 3THX 1eneld 00ecleynBaeTcs pPEIICHUEM CIEAYIIUX 3adad B

mpoliecce u3yyeHus: Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIEero 00pa3oBaHus:

e TMPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOMIUX (HU3UUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXAaHHMKY, MOJIEKYJSIpHYIO  (U3HKY,
ANIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY M 3JIEMEHTHI aCTPOPU3UKY;

e (opmupoBaHre yMEHHI TPUMEHATH TEOPETUUECKUE 3HAHUS I OOBSICHEHUS
bu3nUecKuX SIBJICHUIN B MPUPOJIC U JIs PUHATUSA MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOMU KU3HU;



e OCBOCHHME CIOCOOOB pEIICHUS Pa3IUYHBIX 3aJad C SBHO 3aJlaHHOU
dusznueckoil MOIENbI0, 3ajad, MOJAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoi MOJICIIH, aICKBATHOU YCIIOBHUSM 3aJ1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB U TPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB, X BJIMSHUSA HAa OKPY>KAIOII[YIO
cpeny;

e OBJIQJICHHE METOJaMHU CaMOCTOSATENIbHOIO IUIAHUPOBAHUS M TPOBEACHUS
bU3MYECKUX SKCIIEPUMEHTOB, aHajdu3a W HWHTepIpeTauuu uHOOpMaluu,
OTpeJIeNICHNsI TOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUM U Pa3BUTUS YMEHHUM NPOEKTHO-HCCIEA0BATEILCKOM,
TBOPYECKOM JAEATENBHOCTH.

Ha wusyuenue ¢usuku (06a30Bbli YpOBEHb) Ha YpPOBHE CPEIHEro OOIIEro

oOpasoBanus oTBoaUTCs 68 yacoB: B 11 kiacce — 68 yacoB (2 yaca B HEEINIO).

[Ipennaraempiii B mporpamMme 1o (GU3HKE TMepeyeHb JTa0OpaTOPHBIX U

MPAKTUYECKUX pabOT SBIAECTCS PEKOMEHIOBAaHHBIM, YUYWUTENIh JIEJAeT BBIOOD
MPOBEJEHUS J1TA0OpaTOPHBIX pabOT U OMBITOB C YYETOM HMHAUBUIYATbHBIX
0COOEHHOCTEH 00yUJaroIuXCsl.



COJAEPKAHUE OBYUEHMUA
11 KJIACC
Paznen 4. dinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[TocTositHHBIE MarHUTHL. B3auMOAEUCTBHE MOCTOSHHBIX MAarHUTOB. MarnutHoe
nosie. BeKTop MarHUTHOM UHAYKUWU. [IpMHIMI Cyneprno3uuuu MarHUTHBIX ITOJIEH.
JluHnn MarHuTHOM WHAYKIMHA. KapTuHa JWHWUKA MArHUTHOM WHAYKOWU TOJS
MOCTOSIHHBIX MarHUTOB.

MarauTHoe TOJI€ TPOBOJHMKA ¢ TOKOM. KapruHa JnHUHMNH UWHIYKIUU
MAarHuTHOTO TOJISL JUIMHHOIO IIPSMOrO IPOBOJAHHMKA M 3aMKHYTOIO KOJIBLIEBOT'O
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OmnbIT OpcTena. B3aumonaeiicTBue mMpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOayJib U HamnpaBieHUE. [[BMKEHUE 3apssKEHHON YacCTHUIIbI B
OJTHOPOJIHOM MarHuTHOM nosie. Pabota cuibl JIopeniia.

SIBieHME  DNEKTPOMAarHWTHOM MHAYKOMH. IlOTOK BEKTOpa MAarHMUTHOU
WHIYKUWAHW. OJNEKTPOJABWKYIIAs CWJa HWHAYKUUHM. 3aKOH JJIEKTPOMArHUTHOM
nanykuuu Oapanes.

BuxpeBoe anekTpuueckoe Tone. OIEKTPOABMXKYILIAs CHJIa HWHIYKUUA B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEIBHO B OJHOPOJHOM MAarHUTHOM TOJIE.

[IpaBuino Jlenna.

NHaykTUBHOCTh.  SIBJE€HME  CAMOMHAYKIIMU.  DJEKTPOJABWKYIAs  CHJIa
CaMOMHAYKIIUH.

DHEPrusi MAarHUTHOTO MOJIA KaTYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TeXxHU4YecKHe yCTpPOMCTBA MW IPAKTHYECKOE NPUMEHEHUE: MOCTOSHHBIC
MArHUTBI, SJIEKTPOMArHUTHI, JICKTPOABUTATENb, YCKOPUTEIHU JIEMEHTAPHBIX YACTHILL,
WHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO My4YKAa MArHUTHBIM TTOJIEM.

JIMHUM MHIYKIIMY MAarHATHOTO TOJIA.

B3aumopelicTBre IByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Hencteue cunbl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SBIIEHUE AIEKTPOMArHUTHOW UHIYKIIUH.

IIpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBMKYILEH CHIIbI MHAYKIUUA OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO MOTOKA.



SIBneHre cCaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyeHne MarHuTHOTO ITOJIsL KATYIIKU C TOKOM.

HccenenoBanne 1eMCTBUS IOCTOSHHOIO MarHUTa HA PaMKy C TOKOM.
HccnenoBanue sIBIEHUS 2JIEKTPOMATHUTHON HHAYKIUU.

Pasnen 5. KoJsieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNHbIE KONEDAHUA

KonebGarenbnas  cucrema.  CBOOOOHBIE ~ MEXaHMYECKHE  KOJeOaHUS.
["apmonnueckue koneOanusi. Ilepwox, uvactora, amrmumtyaa u ¢asza KojaeOaHUU.
IIpyxuHHBIN MaATHUK. MaremMaTuyecKui MAasTHUK. YPaBHEHUE TapMOHUYECKUX
kosiebanuil. [IpeBpaienue 3Heprun Npyu rapMOHNYECKUX KOJIEOaHUX.

KoneGatenpubiii  koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHUA B
UICATBHOM KOJeOaTeIbHOM KOHType. AHajIorus MexAy MEXaHWYEeCKUMH U
AJIEKTPOMArHUTHBIMU ~ KoneOaHusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHUs
HHEPIUH B UJCATIBHOM KOJI€OaTEIbHOM KOHTYpE.

[IpencraBnenne o 3aTyXawIIMX KojeOaHUsAX. BBIHYXIEHHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeIiHy X €HHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs.

Ilepemennsblii  TOK. CHHyCOMJANbHBIA NEPEMEHHBIM TOK. MOIIHOCTh
IIEPEMEHHOI0 TOKA. AMIUINTYAHOE M JEHCTBYIOIEE 3HAYEHHWE CHJIbl TOKAa U
HaIpPSHKEHUS.

Tpancdopmarop. I[Ipon3BoacTBO, mepenaya W NOTPEOJICHHE DIIEKTPUUYECKON
DHEPIUHU. ODKOJOTMYECKHE PUCKU NIPU MNPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HH.

TexHudyeckrue yCTpOWCTBA M IPAKTUYECKOE TNPUMEHEHHE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOI0O TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTeNbHONM CcHUCTeMbl (TPYKMHHBIA WK
MaTE€MaTUYECKUA MAaATHHK ).

HaOmronenue 3atyxaromux KojaeOaHui.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenne pe3oHanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANpPsDKEHUS OT BPEMEHM) ISt
AJIEKTPOMATHUTHBIX KOJIEOAHUM.

Pesonanc 1npu 1OCIEAOBAaTEIbHOM  COCAMHEHWH  PE3UCTOpA, KaTYIUIKH
MHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPONEPEIAYH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi



HccnenoBanre 3aBUCMMOCTH TMEpUOAa MallbIX KOJeOaHWM rpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

HccnenoBanre nepeMEHHOr0 TOKa B LIENU W3 MOCIEAOBATEIbHO COECAUHEHHBIX
KOHJI€HCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE B0IHbL

MexaHnueckue BOJHBI, ycloBus pacnpoctpaHenus. lIlepuon. CkopocTh
pacrpocTpaHeHussT U JJuHAa BOJHBL. llomepeduHble © MPOAOJIbHBIE BOJIHBI.
WNuTtepdpepenius u nuPpakuus MeEXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBHSI HM3Jy4YEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtaunust BektopoB E, B, V B snexrpomarnutHoi BonHe. CBolcCTBa
AJICKTPOMArHUTHBIX BOJIH: OTpPa)X€HHE, MpeIoMIICHUE, Toyisipu3anus, Audpakius,
uHTepdepeHius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >IEKTPOMAarHUTHBIX BOJH. [IpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

IIprHIMTBI paguoCBs3U U TeNeBUACHUS. Panqnonokanus.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEBL.

TexHu4yeckre yCTpOMCTBAa W NPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE
MHCTPYMEHTHI, YJIbTPa3ByKOBasl JUAarHOCTMKA B TEXHHUKE WM MEIHIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tefeon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TTOTIEPEYHBIX U TPOOJIBLHBIX BOJH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6ntonenune unrepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOntonenne cCBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJOH U
4acTOTOMN KOJIEOaHUH.

HccnenoBanne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHUE,
noJisspu3anys, nudpakiys, HTEpdEepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsAMoIuMHENWHOE pPacHpOCTpaHEHUE CBETa B
onHopoaHou cpexe. JIyu cBera. ToueuHbld HCTOYHHK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxkeHus cBera. [locTpoeHune nuzo0paxkeHU B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOMIOTHBINA MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIi yroia mOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcust ceera. ClnoxHbIi cocTaB 6enoro ceera. L{Ber.



Cobuparomue 1 pacceuBaromue JuH3bl. ToHkas nmuH3a. POKyCHOE paccTosiHUE
M ONTHYECKash cuja TOHKOM JuH3BI. [locTpoeHue m300pakeHHil B COOMpAIOIIMX U
pacceuBaronx JuH3axX. DopMyra TOHKOM JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

Bonunosas ontuka. Untepdepenius ceera. KorepeHTHbIE UICTOUHUKH. Y CIIOBUS
HAOJIIOICHUS] MAKCUMYMOB M1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JABYX
cuH(pa3HBIX KOTePEHTHBIX UCTOYHHKOB.

Hudpakuusa ceera. AudppakunonHas pemeérka. Y cioBue HaOMI0IEHUS TTaBHBIX
MaKCMMyMOB TIpM TaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JUQPPAKIUOHHYIO
PELIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢dotoarnmnapat, IPOSKIMOHHBIN anmapaT, MUKPOCKOII, T€JIECKOI, BOJOKOHHAs ONTHKA,
nudpakiMoHHas PeéTka, MoIsIpou/I.

Jlemoncmpayuu

[IpsAMONMHENHOE pacIpOCTPaHEHHE, OTPaXKEHUE W TPEIOMIICHHE CBETA.
OnTuyeckue npuOOpBHI.

ITonHOe BHyTpEeHHEE OTpaxkeHrue. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKEHUI B JIMH3AX.

Mopaenu MUKpPOCKOIIa, TEJIECKOIA.

Habmronenne naTepdepeHum crera.

HaGnronenune nudpakiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIMOHHON PEHIETKY.

HaGnronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3Mmepenne nokazaresns NpeaoMIEHUs CTEKIIA.

WccnenoBanue cBOMCTB M300pakKeHUI B JIMH3AX.

Habmronenne nucrnepcuu cBera.

Pa3nen 6. OCHOBBI CIeIIHAJIBHOI TEOPHH OTHOCHTEIHLHOCTH

['paHuIBl TPUMEHUMOCTH KJIACCUYECKOW MeXaHMKHU. llocTynaTel cnenuanbHON
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSl CKOPOCTH CBETa B BAaKyyME,
IIPUHIMI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHU M COKpaLICHUE
JUTVHBI.

DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3p MacChl ¢ SHEPrUEW U MMITYJBCOM PETATHBUCTCKON YaCTHUILBI. DHEPrUs
ITOKOS.



Paznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®oronsl. opmyna [lnanka cBsi3u dHEpruM HOTOHA C €0 YaCTOTOM. DHEPTUs U
UMITYJIbC (POTOHA.

OtkpeiTie u uccienoBanue dorodddexra. Ompiter A. I'. CroneroBa. 3aKoHbI
dborodddekra. YpaBHenue OuHIuTeHa 11 hororddekra. «KpacHas rpaHuiia
dhoTodrddexra.

JlaBnenue ceera. OnbiTel [1. H. JIeGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHudyeckre yCTPOMCTBA U MPAKTUUYECKOE TMpUMEHEHHue: (HOTOIIEMEHT,
dboTogaTumK, comHeyHas 6arapesi, CBETOANO/I.

Jlemoncmpayuu

®oto3(pheKT HAa YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenoranue 3akoHOB BHeENTHETO GoTod¢deKTa.

Cseronuo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopenr atoma Tomcona. OnwiTel Pesepdopna mo paccessHUIO 0 -YacCTHIL.
[Inanerapnas moxens atoma. [loctynarsl bopa. M3znyuenue u nornomenne GpOTOHOB
IIpU [IEPEX0Jie aTOMa C OJJHOTO YPOBHSI SHEPruu Ha Apyroi. Buasl cnekTpoB. CrekTp
YpOBHEH SHEPTUU aTOMa BOJOPO/a.

BonHoBeie cBoiicTBa yactull. Bonubl e bpoina. KopnyckynspHO-BOIHOBOM
TyaJli3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3JTyUYCHHE.

TexHuyeckne yCTpouCTBa U IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHbIN aHaJIU3
(ciekTpockort), a3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

OnpeeneHue JJIMHBI BOJHBI J1a3epa.

HaGnronenue nuHelyaThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomwi

Habmtonenue TMHE4aToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI, JI0KA3bIBAIOIIME CIOXKHOCTh CTpOeHHs sjapa. OTKpbITHE
pamuoakTuBHOCTU. OnbIThl Pe3epdopaa mo onpeneneHuio cocTaBa paJioaKTUBHOTO

u3nydenus. CBolicTBa anbda-, 6eTa-, raMMa-u3inydeHus. Bivsaue painoakTMBHOCTU
HAa KUBBIE OPTaHNU3MBI.



OTtkpeiTHE TpoTOHa W HeWTpoHa. Hykinonnas moxens siapa ['eiizenOepra—
NBanenko. 3apsap sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbpbda-pacnan. OJIEKTPOHHBIM H TO3UTPOHHBIM Oera-pacman. [amma-
M3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprust CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [led ekt maccsl sapa.

SAnepHblie peakuuu. /lesieHue u CUHTE3 SAEP.

Snepnusnii  peakrop. TepmosmepHbiii cuHTe3. IIpoOiieMbl W MEPCIICKTHBBI
AIEPHON DHEPTETUKH. DKOIOTHUECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

Mertozb! HaOIIOIEHUS U PETUCTPALK FI€MEHTAPHbBIX YaCTHI.

dyHIaMeHTaIbHbIE B3auMOAEHCTBUA. EMUHCTBO pu3nyueckoi KapTUHBI MHUPA.

TexHuueckue yCcTpOMCTBAa M NPAKTUYECKOE IPUMEHEHHE: JTO3UMETp, Kamepa
Bunbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TuMK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuwl

UccnenoBanue TpekoB 4acTuil (110 TOTOBLIM (hoTorpadusim).

Paszpnes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPUMKH

Otansl pa3BUTHS acTpoHOMHH. lIpuKiiaHOE U MUPOBO33PEHUECKOE 3HAUECHUE
ACTPOHOMMH.

Bun 3B&3gHoro Heba. Co3Be3qus, sIpKue 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBHDKEHUE.

Conneynas cucrema.

Connue. Conneunas akTuBHOCTb. Mctounuk sHeprun ConHua u 3BE31. 3BE3 MBI,
WX OCHOBHBIE XapaKTE€PUCTHUKHU. JlmarpaMma «CHEKTPAIbHBINA KJIACC — CBETUMOCTBY.
3BE3/1bI TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS
3BE3]l TJIABHOW MOCIIeIOBAaTENbHOCTH. BHyTpeHHee cTpoenue 3BE3n. COBpEMEHHbIE
MPEACTABICHUSI O MPOUCXOXKIAEHUU U HBomtonnu ConHIA M 3BE3. DTambl KU3HU
3BE3N.

Mineunbiii Ilyte — nHama ['amaktuka. Ilonokenume u aBwxkenue CosHia B
lNanaktuke. Tunsl ramaktuk. Pagmoramaktvku m kBasapbel. YUEpHBIE IBIPBI B siapax
TaJaKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa060sa. Pazberanue ranakTuk.
Teopust bonbioro B3peiBa. PeMkTOBOE M3ITydEeHUE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepemménnblie mpobieMbl aCTPOHOMUMU.

Yuenuuecxkue nabnrooenus



Habmronennss HEBOOPYKEHHBIM TJIa30M C MCIOJB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN [IJIs1 ONpPEACNICHUs TMOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEBEpHOTO MONYIMIAPUS U SIPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianer, Maeunoro [lyru.

Oo6o0maroiee NOBTOPEeHUE

Ponb ¢pu3uku 1 acCTpOHOMHUHM B IKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COITUATbHON
M 3TUYECKOU cdepax AesITEIBbHOCTU YeJIOBEKa, POJb U MECTO (PM3UKU M aCTPOHOMUU
B COBPEMEHHOI HAy4YHOUW KapTHHE MUPA, pOJib (PU3NYECKOU Teopruu B (HOPMUPOBAHUU
MPEACTABICHUNA O (PU3MUECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI MHUpa B
o0II1eM psITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUM O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢uszuku 0a3oBoro ypoBHsS B 11 kiacce oCyuliecTBISIETCS C
y4ETOM COJEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OuoI0ruu, XUMHUH, reorpadvu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsamusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJEHUE, Hay4yHbI (¢akT, runoresa, (Quanyueckass BeIUYMHA, 3aKOH,
Teopus, HaOII0EHUE, SKCIIEPUMEHT, MOJICITMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa:  peumieHHE CHCTEMBl  YPaBHEHHH, TPUTOHOMETPUYECKUE
(yHKIIUU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M HMX MPOCKIMH HA OCHU KOOPJWHAT, CJIIOKEHUE BEKTOPOB,
MPOU3BO/HBIC DJIEMEHTAPHBIX (YHKIMM, TPU3HAKK TMOAO0US TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMIAIN TUTIOCKUX PUTyp 1 00bEMa Ted.

buonocusn: »>nekTpudeckue SIBIEHUS B JKUBOM mOpupoje, KouedaTelbHbIe
JIBUKEHUS B JKUBOW MPUPOJAE, ONTUYECKUE SIBIIEHUS B >KUBOM NPHUPOJIE, NECUCTBUE
paJualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsE CTPYKTYypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pPa30BaHUSI KPUCTAIUNIMYECKON PEIIETKHU, CIEKTPAJIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE MOTI0CA 3€MJTH, 3aJIe’KU MAarHUTHBIX Py, (OTOChEMKaA
36MHOU IIOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSCECHUN.

Texnonoeusa: JNUHWAW  DIIEKTPOIlEpenad, TEHEpaTop IIEPEMEHHOr0  TOKa,
AJEKTPOJIBUTATENb, HWHAYKIMOHHAA TM€Yb, pajap, pPaauoONpPUEMHUK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpPOEKIMOHHBIN ammapar, BOJOKOHHAs OMNTHKA,
conHeYHas Oarapes.



INIAHUPYEMBIE PE3YJIIbBTATBI OCBOEHHsSI ITIPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mnpeamera «®Pu3rMKa» Ha YPOBHE CPEIHEro OOIIEro
oOpaszoBanus (0a30BBIH ypOBEHB) JODKHO OOCCHEUYUTH JOCTHXKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATBI

JlugHOCTHBIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «Duzuka» TOIKHbBI
OTpakaTb TOTOBHOCTh U  CIOCOOHOCTh OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOW LIEHHOCTHBIX
OpUEHTAIlU{,  TMO3UTUBHBIX  BHYTPEHHUX  YOEXIEHUN,  COOTBETCTBYIOIINX
TPaJUIIMOHHBIM I[EHHOCTSM POCCHUHCKOTro OOIIeCTBa, PaCIIUPEHUE KUZHEHHOTO
OMbITa U OIbITA JEATEIILHOCTH B IPOIECCE peaTu3allid OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIbHOU JIEATEIbBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMHU OOYHAIOLIErOCs KaK aKTUBHOTO M
OTBETCTBEHHOI' 0 4JIEHA POCCUIMCKOT0 OOIIEeCTBa;

NPUHATHE  TPAAUIMOHHBIX  OOIEYENIOBEUYECKUX  T'YMAaHUCTUYECKUX U
JTIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B HHTEpPEcax TPa’kIaHCKOTO
o01IecTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHU3alInu;

YMEHHE B3aWMOJIEUCTBOBATh C COLIMAIIbHBIMU HUHCTUTYTaMU B COOTBETCTBHUH C
X QYHKIIUSIMH U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHUYECKOTO BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UACHTUYHOCTH, TAaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS ;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHUS,

CIIOCOOHOCTh OIICHUBATh CUTYAllUI0 W NPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATETbHOCTH YUEHOTO;

OCO3HAaHHE JTUYHOTO BKJIAJ[a B TOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TETHYeCKOr0 BOCITUTAHHUSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYAs ICTETUKY HAYyYHOI'0 TBOPYECTBA,
npucyniero (u3n4ecKoi Hayke;

5) TpyA0BOro BOCIIUTAHUS:



WHTEpeC K pa3uyHbIM chepam mpodecCuoHaIbHON JIEITEIbHOCTH, B TOM YHCTIe
CBSA3aHHBIM C (U3MKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymiei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH
(GU3HMKY Ha TPOTSHKEHUN BCEH KU3HM,

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUSI:

c(OPMHUPOBAHHOCTh  DKOJOTUYECKOW KYyJIbTYphl, OCO3HAaHHUE TJI00ATBEHOTO
XapakTepa PKOJIOTHUeCKuX Npodiem;

IUIAHUPOBAHUE U OCYIIECTBICHUE JCUCTBUM B OKPYKAIOIIEU CPEE HA OCHOBE
3HAHUS LEJIEH YCTOUUYUBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacCIIMpPEHUE OIbITa EATEILHOCTH IKOJIOTHIECKON HAMPaBIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAaHUH 110 (QU3HKE;

7) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(OpMHUPOBAHHOCTh ~ MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3UIECKON HAYKH;

OCO3HAHHWE I[EHHOCTU HAy4YHOM JEeATENbHOCTU, TOTOBHOCTH B IIpoIliecce
M3Y4YeHUs! (PU3UKHU OCYIIECTBIATH MPOEKTHYIO U MCCIIEOBATEIbCKYIO JEATEIbHOCTD
WHIUBUYabHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHHBEPCATbHBIE YUeOHbIE AeliCTBHUS
Ba3oBble Jijoruueckue JelcTBUA:
CaMOCTOSITETLHO  (popMynHpoBaTH M aKTyaJu3HpOBaTh  MPOOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE,
ONpEeAeNATh 1NN JEATENbHOCTH, 3aJaBaTh MapaMeTphl W KPUTEPUU UX
TOCTHKEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B paCCMATPUBACMBIX (PU3HUECKHUX
SIBIICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHsS] TPOOJIEMBbl C YYE€TOM aHaIn3a HMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTePHUATIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B JEATEIHHOCTh, OIICHUBATh COOTBETCTBHUE PE3YyJIhTaTOB
IEJISIM, OIICHUBATh PUCKH TIOCIIEICTBUN JACSITEILHOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBHSIX pPEaJbHOT0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eficCTBUS !
BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH TOHATHUSIMU W METOJIaMU
(bu3nUecKoil HayKH;
BJIQJICTh HABBIKAMH Y4EOHO-HCCIEAOBATEIIBCKON M TIPOCKTHOMW JIESITEILHOCTH B
o0nacT (U3HMKH, CHOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY ITOUCKY



METOJIOB pElIeHUs 3aJad (PU3MYECKOr0 COAEp>KaHUSA, MPUMEHEHHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHMS,

BJIQJIETh BHUJAMHU JAESITEIbHOCTH M0 TIOJYYEHUIO HOBOIO 3HAaHMS, €ro
UHTEpIIpEeTalliy, NpeoOpa3OoBaHUI0O M TNPUMEHEHHI0 B PA3IUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IJaHUU YUYE€OHBIX ITPOEKTOB B 00J1aCTH (PU3UKHU;

BBISBJISITH [PUYMHHO-CJIEJICTBEHHBIE CBA3M U  aKTyaJlu3MpoBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ PEIlleHus], HaXOJAUTh apTyMEHTHI JUIsl JOKa3aTelbCTBA CBOMX
YTBEPKACHUIA, 3a]]aBaTh TApaMeTPhl M KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOJIYYEHHBIEC B X0JI€ PEUICHUS 3a1a4d PE3yJIbTaThl, KpUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh © (GOPMYJIMpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOMN
AESITeNFHOCTH, B TOM YHCIIE TIPY U3YYCHUU (PU3HKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMEeTh TEPEHOCUTh 3HaHUSI 10 (QU3MKE B MPAKTUUYECKYI0  00JIACTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTell;

BBIJIBUTATh HOBBIE UJIEH, MIPEAJIaraTh OPUTHHAIbHbBIE TTOJIXO/IbI U PELICHUS;

CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE aIbTEPHATUBHbIE PEIICHMUS.

Pabora c nundopmanmueii:

BJIQ/ICTh HAaBBIKAMH TMONydeHUs HHPOpMAIMH (U3MUECKOTO COACpPKAHHS W3
MCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISTh TOUCK, AaHAJU3,
CUCTEMAaTH3aLMI0 M HUHTEpIpeTalio MHPOPMAIUN Ppa3IUYHbIX BHAOB U (HopM
IIPEICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIOJIb30BaTh CPE/ICTBA MH(POPMAIIMOHHBIX 1 KOMMYHHUKAIITMOHHBIX TEXHOJIOT U
B pELIEHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3alMOHHBIX 3aJad C
coOmoieHneM TpeOOBaHWN JPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepekeHrs, MPaBOBBIX W DJTUYECKUX HOPM, HOPM HH(DOPMAIMOHHON
0€30ITaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJEPKaHUS B Pa3IMUHbIX (popmarax ¢ yuéTom
Ha3HauYeHUsd MHQPOPMAIMK U LIEJEBOM ayAUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (HOpMY
MIPEICTABIICHUS U BU3yaJIU3aIl1H.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe AeHCTBHSA:
OCYILIECTBIIATH OOIIEHUE Ha YPOKax (PM3UKHU U BO BHEYPOUHOU JI€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKYA KOHPIUKTHBIX CUTYAllM U CMSATYaTh KOH(JIUKTHI;
Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK0 TOYKY 3PEHHUS C HCIIOIb30BAHUEM
A3BIKOBBIX CPEJICTB;
[IOHUMATh WM HCIOJIB30BaTh IMPEUMYLIECTBA KOMAHIHOM W WHAUBHUIYAJIbHON
paboTHI;



BBIOUpATh TEMATUKy W METOAbl COBMECTHBIX JEWUCTBUH C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaKJI0T0 YJIEHA KOJIIEKTHBA;

IIPUHUMATh  LEJIM  COBMECTHOW  JEATEIIbHOCTH,  OpPraHU30BBIBATH U
KOOPAWHUPOBATh JIEUCTBHUS IO €€ JOCTHKECHUIO: COCTABJIATHh IUIAH JACHUCTBUU,
pacrpenensaTh poiau ¢ Y4E€TOM MHEHUW YYaCTHHMKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXJIOT0 YJaCTHHUKAa KOMAaHJbI B OOITHIt
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajgaratb HOBBIE IIPOEKTHI, OLEHUBATh MAEHM C TIO3UIHUM HOBU3HBI,
OPUT'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh I[O3UTUBHOE CTPATETMYECKOE TMOBEICHUE B  PA3JIAYHBIX
CUTYaIUsX, IPOSIBISITh TBOPYECTBO U BOOOpAKEHUE, OBITH MHUIIUATUBHBIM.

PerynsiTuBHBIC YHUBeEpCaJbHbIe Y4eOHbIe NelCTBHA
Camoopranusanus:

CaMOCTOSITETILHO OCYINECTBIISATh TO3HABATEIbHYIO [EATEIbHOCTh B 00JIacTH
¢u3MKM W aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOSITEIIbHO COCTABJISATH IUIaH PEUICHUS PACUETHBIX U KAUECTBEHHBIX 33/1a4,
IUIAH BBIMIOJIHEHUSI MNPAKTHUECKOH paboThl € y4E€TOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEATIOYTCHUI;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOr 0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEIIOUYTEHUN;

JieNaTh OCO3HAHHBIM BBIOOpP, AapryMeHTHUpOBaTh e€ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 34 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYAUIIMHU B 00JaCTH (PU3UKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIa/IETh HaBbIKAMH [M03HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX
JNEUCTBUM U MBICIIMTENIBHBIX MIPOLECCOB, UX PE3YIBTATOB U OCHOBAHM;

UCIOJIb30BaTh NPUEMBI peQIEKCUU IJI OLEHKHU CUTYyallud, BbIOOpa BEPHOIO
penieHus;

YMETh OLIEHHBAaThb PUCKHM U CBOEBPEMEHHO IPUHHAMATh PEIIEHUS IO UX
CHUKEHUIO;

NpUHUMATh MOTUBBI M apryMEHTBhl JPYTrUX IMpU aHajJu3e pe3yJbTaToB
NEeATEIbHOCTH;

NPUHUMATH ce0sl, MOHUMAst CBOM HEIOCTaTKH U JOCTOMHCTBA;



NPUHUMATh MOTHBBI M AapryMEHTHl JPYrUX TMpPU aHAIM3E pPEe3yJbTaTOB
IeATeNbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mporecce noctmwkeHus TMIHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOrPAMMBI IO
¢u3nke IS YpOBHS  CcpeAaHero obmiero oOpa3oBaHUS Y  OOydaroIIMXcs
COBEpPIIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJICKT, HpeATOoarafoIuii
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIOCOOHOCTh MOHMMATH CBOE SMOIMOHAIBHOE
COCTOSIHHIE, BU/IETh HAMPABJICHHS PAa3BUTUS COOCTBEHHOH AMOIMOHAIBHON cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETyJIUPOBAHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHWE, CIOCOOHOCTh  aJanTUPOBAThCA K
AMOIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKJIIOYAIONICH CTpeMIIeHHWE K JOCTIKEHHIO LENd |
ycrexy, ONTHMH3M, HHHUIIMAaTHUBHOCTb, YMEHHE JEWCTBOBAaTh HCXOJS U3 CBOHMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHHE
APYTUX, YYUTBHIBATH €0 MPHU OCYIIECTBIEHUU OOILIEHUS, CIOCOOHOCTh K COUYBCTBUIO
U COTEPEKMBAHUIO;

COLIMATBHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHHUS C
APYTUMH JIFOABMHU, 3200THTHCS, TIPOSBIISTH HHTEPEC U Pa3periaTh KOHPIUKTHI.

HNPEJMETHBIE PE3YJIBTATDHI

K xoHiy o6yuenus B 11 kjacce npeaMeTHbie pe3ysbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OO YUAFOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojb U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHbI MHpA, B PA3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOM JEATEIIbHOCTU JIOAEH, LEINOCTHOCTh U €IUHCTBO
(bu3HUeCcKOoi KapTUHBI MUDPA;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS HU3YUYCHHBIX (U3UYECKUX MOJIEIeH:
TOYEUHBIA DJIEKTPUYECKUN 3apsl, Jyd CBETA, TOUEUHBIA MCTOYHUK CBETA, SACPHAS
MOJIeNIb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO si/Ipa MPH pelieHnr GU3HIEeCKUX 3a/1a4;

pacno3HaBaTh (U3MYECKUE SBICHUS (TIPOIECCHI) U OOBSCHATH MX HA OCHOBE
3aKOHOB D3JICKTPOJIMHAMUKH W KBAHTOBOW (DM3UKU: AJEKTpUUECKass MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aMMOJICHCTBUE
MAarHUTOB, 3JIEKTPOMArHUTHAsI MHAYKIMS, JEUCTBUE MArHUTHOTO TOJIS1 HA TPOBOJHUK
C TOKOM M JBWXKYIIWICS 3apsij, OJJICKTPOMArHUTHbIE KOJeOaHUsI U BOJHBI,
MPSAMOJIMHEWHOE pacnpoCcTpaHEHHE CBETA, OTpa’KEHHUE, IIPEIOMIICHHUE,
uHTeppepeHnus, AUGpakiuus W MOJSpU3alus  CBETa, JUCIEpPCUsl  CBETa,



dotoanekTpuueckuii 3hdext (hororddekrt), cBeTOBOE AaBIECHHUE, BO3HUKHOBEHUE
JUHENYaToro CHEeKTpa aroMa BOJOpPOAA, €CTECTBEHHass U  HCKYCCTBEHHas
PaIMOaKTUBHOCTE;

ONKCHIBATh H3YYEHHBIE CBOWCTBA BEIIECTBA (BJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE, FJIEKTPUUECKYIO TPOBOJIUMOCTh PA3IUUHBIX CPE/) U DJIEKTPOMArHUTHbIE
aBJIeHUS (TIPOLIECCHI), MCTIONB3ySd (DU3MYECKHE BEIMYUHBI: DJIEKTPUUYECKUN 3apsij,
CWJIa TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, FIEKTPUUECKOE CONMPOTUBIIEHUE, PA3HOCTh
MOTEHIMAJIOB, 3JIEKTPOJBIDKYLIAs CUila, padoTa TOKAa, MHAYKIUS MArHUTHOTO IOJS,
cuina Amrepa, cuia JlopeHua, MHIYKTUBHOCTD KaTYIIKH, SHEPTHSI AJIEKTPUUYECKOTO U
MarHUTHOTO TIOJIEH, TIEPUO U YacTOTa KoieOaHuil B KOJIeOaTEIbHOM KOHTYpE, 3apsij
U CHJIa TOKa B MPOIECCE TAPMOHUYECKHX JICKTPOMArHUTHBIX KoJieOaHUU, (OKYCHOE
paccTOsIHME M ONTHYECKas Cuja JIMH3bL, MPU ONUCAHUM MPABUIBHO TPAKTOBATH
(GU3MYECKUIl CMBICH HCIOJNBb3YEMBIX BEJIMYMH, HMX OOO3HAYEHUS U EAUMHUIBL,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JAPYTUMH
BEITMYMHAMU;

ONMHUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SBJICHUS U TMPOIECCH, HCIOJb3Ys
(bu3HUecKue BETMUYUHbBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTA
CBETA, DHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypaciajga, IHEPTUsl CBSI3U aTOMHBIX
aep, MpU OMUCAHUM MNPABUIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICT HUCIOIb3YEeMbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE TAHHYIO
(GU3HYECKYI0 BEIMYUHY C APYTUMH BEJIMYMHAMU, BBIYUCIATH 3HAUCHHE (PU3NYECKOU
BEJTUYHHBL;

aHAJIM3UPOBATH (PUINYECKHUE MPOLIECCHl U SBICHMS, HUCIONb3YS (U3NUECKUE
3aKOHbl M TPHUHIUMBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapalIeIbHOrO
COCIMHEHUS TPOBOJHMUKOB, 3akoH JDxoyms—JleHna, 3aKkOH B3JIEKTPOMArHUTHOU
WHJYKIMKY, 3aKOH MPSIMOJIMHEHHOIO0 PAaCHpPOCTPAHEHMSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHeHHE OMHIITEWHa ans ¢orodddexra,
3aKOH COXpaHEHHUs HHEPruM, 3aKOH COXPAHEHUs HUMITyJIbCa, 3aKOH COXpaHEHUs
AJIEKTPUUYECKOT0 3apsifa, 3aKOH COXPAaHEHMsI MacCOBOr0O 4MCIIa, MOCTyhaThl bopa,
3aKOH PaJMOAKTHUBHOIO pacmaza, IpU 3TOM pPa3iuyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIPAXXEHHWE U YCIOBUS (TpaHMIBI, 00JacTH)
IPUMEHUMOCTH;

OTpEENATh HalpaBlieHWe BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIsi IPOBOJHUKA C
TOKOM, crjibl Amnepa u cuibl JlopeHna;

CTPOUTH M ONHUCHIBATh U300paKeHHUE, CO3JaBAEMOE INIOCKUM 3€pKaJIOM, TOHKOH
JIMH30M;

BBITIOJIHATD OKCIEPUMEHTHI IO HCCIEIOBAHUI0 (U3MUECKUX SIBICHUH U
MPOIIECCOB C HCIOJIb30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHHI: MpPU 3TOM
dbopmynupoBaTh npoodsieMy/3aadyy ¥ TUNOTE3y Y4EeOHOro 3KCIEepUMEHTa, COOUpaTh



YCTAaHOBKY U3 MPEJI0KEHHOTO 000pYy/10BaHUS, MPOBOJAUTH ONbBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYILIECTBJISATh MpPSIMbIE U KOCBEHHbIE M3MEpEHMsI (U3NYECKUX BEIMYUH, IpU
TOM BBIOMpATh ONTHMAJIBHBIA CHOCOO HM3MEPEHHS W HCMOJIb30BAaTh W3BECTHBIE
METO/IbI OLIEHKH OTPELIHOCTEN U3MEPEHUN;

UCCIIEJIOBATh 3aBHUCUMOCTH (PU3UYECKUX BEIMYUH C HCIIOJb30BAHHUEM HPSIMBIX
U3MEpPEHHUI: TpPU 3TOM KOHCTPYHUpPOBATh YCTAaHOBKY, (DUKCHUpPOBATh pE3yJIbTaThI
MOJIyYEHHOW 3aBUCUMOCTH (PU3UUYECKUX BETUYMH B BHUJIE€ TaONUI] U TpadUKOB, AeaTh
BBIBOJIbI T10 PE3YJIbTATaM UCCIIENOBAHNU;

coOmoaTh MpaBwiia 0€30MACHOrO TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B
pamMKax Yy4eOHOro OJKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON U MPOEKTHOM
JESTENbHOCTA C HCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOWCTB M J1a0OPAaTOPHOIO
000py/1I0BaHUS;

pelaTh pacuéTHbIE 3a/1a4M C IBHO 33JJaHHOW (PU3UYECKON MOJEINBIO, UCIIONb3YS
¢usnyeckue 3aKOHbl U MPUHIUIBI, HA OCHOBE aHalIM3a YCJIOBUA 3aJlayll BHIOMPATH
(U3HYECKYIO MOJIENb, BBIACIATh (PU3MUECKHE BETMYUHBI U (DOPMYJIbI, HEOOXOIUMBIE
Uil €€ pPELICHHs,, NPOBOAUTh PAcdy€Tbl M OLICHUBATh PEAIBHOCTH IIOJYYEHHOI'O
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

pemars KadyeCTBEHHBIE 3aJa4d: BBICTPAMBATh JIOTMUECKU HENMPOTUBOPEUYMUBYIO
LEMOYKY pPAaCCyKIEHUNM C ONOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznyeckue sIBJICHHUS;

UCIOJIb30BaTh NPU PEIICHUN y4eOHBIX 3a7]a4 COBPEMEHHbIE MH(OpPMallMOHHbIE
TEXHOJIOTUH JUISl TIOMCKA, CTPYKTYPHUPOBAHMWs, WHTEPHPETAUUU W IPEIACTABICHUS
y4eOHOM M Hay4YHO-TIOMYJSpHOM HH(OpManMK, TMOJYYEHHOM U3 pPa3IUYHbIX
MCTOYHHMKOB, KPUTUYECKHU aHAJIU3UPOBATh MOJy4aeMyr0 HHPOpMAIIHIO;

OOBSICHATH MPUHLIMIIBI AEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHS UX 0€30MacHOr0 UCIMOIb30BaHUS B TOBCEAHEBHOM KU3HH;

MPUBOJUTH MPUMEPHI BKJIA/la POCCUMCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHUE HAayKH, B OOBSICHEHHME IIPOLIECCOB OKPYXKAIOUIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM KU3HU IS
obecrieueHus: 0€30IIaCHOCTU MpU OOpalieHUuH ¢ NOpuOOpaMH M TEXHUYECKUMU
yCTpOMCTBAMM, AJII COXPAHEHHUS 3[0POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBECHUA B OKPYXKAKOLIEH CPEJIE;

paboTaTh B TIpYIIE C BHIIOJIHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TPYMIbl, palMOHAIbHO pAaCHpenesTh OO0S3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHNAPTHBIX CHTyalUsX, aJ€KBAaTHO OLIEHWBATH
BKJIAJ] KQXJI0r0 U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOI POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3iesioB U TeEM uudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (idpp )
NporpaMmbl Bcero odpa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
Pazgea 1. DJIEKTPOJAUHAMMUKA
11 MarsuTHoE 1moJje. DJIeKTpOMarHUuTHAS 1 1 3 bubnmnoreka [JOK
' UHIYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4eCcKHe U AIEKTPOMATHUTHBIC 9 1 bubnnoreka [JOK
' Kosiebanus https://m.edsoo.ru/7f41c97¢
29 MexaHu4ecKue 1 AJIEeKTPOMArHUTHBIE 5 1 bubimorexa [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢c
bubmmoreka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pa3nen 3. OCHOBBI CHEIIMAJIBHOM TEOPUUA OTHOCHUTEJBHOCTH

31 OCHOBBI crielIUaIbLHOM TEOPUH 4 1 bubmuoteka LIOK
OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTbl KBAHTOBOW ONTHKHU 6 bubmorera [JOK

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



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

bu6nmorexa [IOK
42 Crpoeie atoma 4 https://m.eds00.ru/7f41c97¢
bubmuorexa [IOK
4.3 ATOMHOE A/pO S https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3IUKHN

5.1 DJeMEeHThI aCTPOHOMMHU U aCTPOPUIUKU 7 ngggﬁfizggﬁ £41097¢
Hroro mo pazaeny 7
Pa3gen 6. OGOBILIAIOIIEE IOBTOPEHUE

61 | OSoGumaromes nosropene ‘ om0 TteLssT
Hroro no pazneny 4
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

11 KUIIACC
Koan4yecTBo yacos JIeKTPOHHbIE
Ne HMara uudpossbie
Tema ypoka Konrtpoabubie | IlpakTuyeckue
n/n Beero HU3YyYeHHs o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
[TocTosTHHBIE MATHUTHI U UX
1 B3auMo/iciicTBHe. MarHuTHOE I0JI€. 1 bubmmoreka [JOK
BekTop MarHuTHOW MHAYKIHA. JIMHAN 02.09.2024 | https://m.edsoo.ru/ff0c9778
MarHUTHON WHJTYKITUU
MaraurtHoe 1oJie MPOBOJAHHUKA C TOKOM.
2 OmnwiT Dpcrena. Bzaumopeiicteue 1 bubmmorexa [IOK
peteAa. A 05.09.2024 | https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
3 JlaGoparopHnas padota «3yuenue 1 1 bu6mmoreka [IOK
MarHMTHOT'O TOJISl KATYHIKH C TOKOMY 09.09.2024 | https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO IOJIs Ha
IIPOBOJIHUK C TOKOM. Cuita Amriepa.
4 JlabopaTopnas padora «MccienoBanue 1 1 bubmorera [JOK
. paTopras p A 12.09.2024 | https://m.edsoo.ru/ff0c9acO
JEHCTBUS TIOCTOSTHHOT'O MarHUTa Ha
paMKy ¢ TOKOM»
JleiicTBME MarHUTHOTO MOJIS Ha
5 BIK s 3apSHKCHHYIO YaCTH 1 bubmmorexa LIOK
AABIDRYTILYIOCH 3ap Yio Hactuhly. 16.09.2024 | https://m.edsoo.ru/ff0codf4
Cumna Jlopenna. Pabora cuisl Jlopenia
DnexTpoMarHuTHas uHAyknus. [lotok
BEKTOpa MarHuTHOW uHAYyKuMu. IJ1C
6 . 1
MHAYKIWN. 3aKOH 3JIEKTPOMArHUTHON 19.09.2024

nHaykuuu Papanest



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Jlaboparopnas pabota «Mccnenoanue
SIBJICHUS DJIEKTPOMAarHUTHOM
WHIYKITH

23.09.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camonHAykimu. DJIC caMOMHAYKIIWH.
DHeprus MarHuTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T10JIe

26.09.2024

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

TexHuueckue ycTpoiucTBa U UX
IIPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
JJIEKTPOMATrHUTBI, DJIEKTPOABUIaTENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHI],
MHIYKIIMOHHAs [1€4b

30.09.2024

10

O6o0maromuii ypok «MaraHuTHOE ToJIe.
DNIeKTpOMarHUTHAST HHTYKITHSI»

03.10.2024

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

11

Konrponbnas pabora o Teme
«MarsuTHoe 1ose. DIeKTpOMarHuTHas

WHTYKITAS

07.10.2024

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

12

CBo0OogHbBIE MEXaHUYECKHE KOJICOaHUS.
["apmonmueckue koneOanus. Y paBHEHUE
rapMOHHYECKHX KOJIeOaHMil.
[IpeBparieHre SHEPrun

10.10.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlabopartopnast pabota «HcciaenoBanue
3aBUCUMOCTH ICPUOJa MAJIBIX
KoJIeOaHUH TPy3a Ha HUTH OT JJIMHBI
HUTH U MaccChl Tpy3a»

14.10.2024

14

KonebarenbHblit KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs B
U/1eaJIbHOM KO0JIe0aTeTbHOM KOHTYpE.
AHanorust Mexxay MeXaHU4ECKUMH U

17.10.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

SJICKTPOMAariuTHBIMHA KOJIEOAHHUSIMU

15

®opmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUU B HJICATHHOM KOJIeOATETHHOM
KOHTYpE

21.10.2024

butmmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KoyieOaHusIX. BbIHYXIeHHbBIC
MeXaHUYeCKHUe KojaeOanus. Pe3onanc.
BbIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHUs

24.10.2024

Bbubmmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepemennbIil Tok. CHHYCOUAATBHBIN
[IEpEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U
JIEHCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U
HaIpsKEHUs

07.11.2024

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBoactso,
nepezaya 1 norpediexHue
JIEKTPUUYECKON SHEPTUU

11.11.2024

19

YCeTpoCTBO U MPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUIECKOT O 3BOHKA,
reHeparopa IepeMEHHOr0 TOKa, TUHUN
ANIEKTponepesay

14.11.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TTPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ncnonp3oBanus
3JIEKTPOIHEPTUHU B MIOBCETHEBHON
KU3HU

18.11.2024

21

MexaHnuveckue BOJIHBI, YCIOBUS
pacrnpoctpanenus. [lepuon. CxkopocTs
pacipoCTpaHEHUs U JIJTMHA BOJHBI.

21.11.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54



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

HOHequHBIe " IPOJAO0JIBHBIE BOJIHBI

3Byk. CKopocCTb 3ByKa. [ poMKOCTh

but6mmoreka [IOK

22
3ByKa. Bricora ToHa. TemOp 3Byka 25.11.2024 | https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHUTHBIC BOJHBI, UX
23 cBoMcTBa U cKopocTh. [1kana bubamorexa [IOK
PDOCTE: 28.11.2024 | https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJH
[TpuHIMITBI paOCBSI3U U TEJICBUICHUS.
24 Pa3Butne cpeacTs cBs3u. 02.12.2024
Pangnomoxkanus
25 Konrponsnas padora «Konebanus u bu6mmorexa [IOK
BOJIHBI» 05.12.2024 | https://m.edsoo.ru/ff0cc6f8
[IpsimosHEITHOE pacpoCTpaHEHHE
26 CcBeTa B OJHOPOIHOM cpene. ToueyHblit bubnmorexa HOK
P pene. 09.12.2024 |  https://m.edsoo.ru/ff0cd350
HMCTOYHUK CcBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbBI OTPAKECHUS
27 cBera. [locTpoenne n3o0paxeHuil B bubmmorexa LOK
- IoCTP P 12.12.2024 | hitps:/m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe
28 BHyTpeHHee oTpaxeHue. [Ipenenbublit bubmmorexa [IOK
P P e 16.12.2024 |  https://m.edso0.ru/ffOcd7f6
YroJI TIOJTHOTO BHYTPEHHETO OTPasKEHUS
29 Jlaboparopnas pabota «3mepeHue bu6mmoteka [IOK
MOKa3aTels MPETOMIICHHS CTEKIIa 19.12.2024 | https://m.edsoo.ru/ffOcd67a
JIunzel. [MoctpoeHune n300pakeHuil B
30 nuH3e. DopMyira TOHKOM JTMH3BI bubmmorexa LOK
' Y ' 23.12.2024 | https://m.edsoo.ru/ffOcdd1e
YBenuueHue JTuH3bI
31 Jlaboparopnas pabota «/ccrnenoBanue
CBOWCTB M300paXCHUH B JIMH3AX) 26.12.2024
32 Hucnepcus ceera. CIIOXKHBIN COCTaB



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

oenoro cBera. LIBer. JlabopaTopHast 13.01.2025
paborta «Habmonenue aucnepcun
CBETa»
33 Nutepdepennus cera. Judpakius bubmuoreka [IOK
cBerta. [ludpaknronHas peneTka 16.01.2025 | https://m.edsoo.ru/ffOced22
34 IlonnepedyHOCTh CBETOBBIX BOJIH. bu6nuorexa [IOK
[onspuzamus ceera 20.01.2025 | https://m.edsoo.ru/ffOcf02e
Onrtuyeckne mMpuOOpHl U YCTPOUCTBA U
35
YCIIOBUS MX O€30MaCHOTO TPUMEHEHUS 23.01.2025
['paHUIBI TPUMEHUMOCTH KJIACCHYECKOM
36 MexaHukH. [locTynatel cneruanbHOU bubamorera LOK
] 4 t 27.01.2025 | https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHFHOCTHU
OTHOCHUTETHPHOCTH OJTHOBPEMEHHOCTH.
37 3ameyIeHre BpEMEHHU U COKpAILlEHHE bubamorexa [OK
A P patt 30.01.2025 | https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHEPrusi U UMITYJIbC PEISATUBUCTCKOMN
38 gacTuilbl. CBS3b MacChl ¢ SHEPTUEH U Bubamorexa [IOK
HEL P 03.02.2025 | https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPTHS TOKOS
Konrponsnas padora «OnTHka.
39 OcHOBBI ceIIaNIbHOM Teopuun bubmroreia LIOK
! P 06.02.2025 | https://m.edsoo.ru/ffOcCf6f0
OTHOCHUTEITEHOCTH
40 ®otonbl. Popmyia [Inanka. DHeprus u bu6nmuoreka [IOK
UMIyJbC (POTOHA 10.02.2025 | https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEI0BAHNE bubnmnoreka [JOK
dotoaddekra. OnbiTet A. I'. CTonerona 13.02.2025 | https://m.edsoo.ru/ffOcffc4
3akonbl poTtodddekra. YpaBHEHHE
42 BﬁHmTegI)Ha n(l;)l(b(boma@(gema bubmmorexa LIOK
! ' 17.02.2025 | https://m.edsoo.ru/ff0d015e

«Kpachas rpanuna» ¢potorpdexra



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
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https://m.edsoo.ru/ff0d015e

Jasnenue cBera. OnbiThl I1. H.

bubnunorexa LIOK

43
Jlebenera. Xumuueckoe JeiCTBUE CBETA 20.02.2025 | https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTsa u
44 MPAKTHYECKOE MPUMEHEHHE:!
(dhoTodMEeMEHT, (HOTOIATIYNK, COTHEUHAS 24.02.2025
OaTapest, CBETOINO/
45 Pemenue 3agaq mo reme «1€MEHTHI but6mmoreka [IOK
KBAHTOBOM OITHKH 27.02.2025 | https://m.edsoo.ru/ff0d0302
Mopens aroma ToMmcona. OnbIThI
46 Peszepdopaa o paccesHuO 0-4acTHUIl bubmorexa [JOK
pop P ' 03.03.2025 | https://m.edsoo.ru/ff0d091a
IInanerapnas moneins aroma
bubmmoreka [JOK
47 I1 b
OCTyHaTRt bopa 06.03.2025 | https://m.edsoo.ru/ff0dOafa
Mznydenue u noraouieHue PoToHOB
48 1| I/I};qe exojie aTOMeIlJl c O,E[H(()II)“O OBHSI bubmmorera [JOK
prTiep . P 10.03.2025 | https://m.edsoo.ru/ffOd0afa
SHEPTUU Ha Apyroil. Bumasl ciekTpoB
Bonnosrle cBoiicTBa yactuil. BoiHEbI e
49 Bpoiinsa. KopnyckyisipHO-BOJIHOBOM bu6mmoreka [HOK
nyanu3M. CIIOHTaHHOE U BBIHYXKICHHOE 13.03.2025 | https://m.edsoo.ru/ff0d0ca8
U3ITy9YCHHE
OTKpBITHE paTUOAKTUBHOCTH. OTBITHI
50 Pesepdopra o onpenenennto cocraBa bubmmorexa LIOK
pLop P 17.03.2025 | https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TYICHHUS
CoiicTBa anbda-, 6eTa-, raMma-
51 .B
W3IIydeHUs. BiusiHue paainoakTHBHOCTH 90.03.2025
Ha JKUBBIC OPTAHU3MBI
59 OTKpbITHE TPOTOHA U HEUTPOHA. bubnuotexa [JOK
Nzoronsl. Anbda-pacma. 03.04.2025 | https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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DNEeKTPOHHBINA U TO3UTPOHHBIN OeTa-
pacnan. I'aMmma-n3nydeHue

53

OHeprusl CBsI3U HYKJIOHOB B SIJIpE.
SnepHsle peakuuu. SInepHBIN peakTop.
[TpoGaembl, MepCIeKTHBEI,
9KOJIOTUYECKHE ACTIEKTHI AIEPHOMN
SHEPreTUKU

07.04.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpbITHE
no3UTpoHa. MeTobl HAOIIOIEHUS U
pEruCTpalyy JI1€MEHTAPHBIX YaCTHLI.
Kpyrusiii cron «DyHaameHTanbHbIe
B3auMozeicTBusA. ENMHCTBO
bu3nUecKoil KapTHHBI MUPA»

10.04.2025

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

55

ITansl Pa3sBUTHA aCTPOHOMUHU.
[TpuknagHOo€ 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMHM. Bun 3BE31HOrO
Heba. Co3Be3us, spKue 3BE3bI,
IJIAHETBI, UX BUAUMOE JIBHIKCHHUE.
Conneunas cuctema

14.04.2025

56

Counnue. CosHeyHast akTUBHOCTb.
HcTtounuk sHeprun CosHUA U 3BE3 ]

17.04.2025

57

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TTIABHOM TIOCJIEIOBATEIEHOCTH.
BryTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABIEHUS O
NPOUCXOXKACHUH 1 3BooIK CoHIA U
3BE3]T

21.04.2025

58

Mneunsiii Ilyre — Hama I'anakTuka.
ITonosxenune u npuxenue CosHua B

24.04.2025



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

lNanaktuke. ['anaktuku. YEpHbIe ABIPHI
B fAJIpax raJakTHK

59

Bcenennas. Pazberanue ranakTuk.
Teopus bosbwioro B3psisa. Penukrosoe
n3nydeHue. MerarajnakThka

28.04.2025

60

Hepemiennsie mpo6iieMbl aCTPOHOMUU

05.05.2025

61

KonTtponbhas paboTa «1€eMEHTHI
ACTPOHOMUU U aCTPODHU3UKI

08.05.2025

62

Ob6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHUU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON B
ATUYECKOH cdhepax IesaTeTbHOCTH
yeJIoBeKa

12.05.2025

63

O6o6mmarommii ypok. Pois u Mecto
(GU3UKU 1 aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOHM KapTUHE MUpa

15.05.2025

64

Ob6o6maromuii ypok. Poib pusznyeckoit
TeopHH B (POPMUPOBAHUU
npeCTaBIeHUN O GU3MYECKOI KapTHHE
MHpa

19.05.2025

65

O606maromuii ypok. Mecro
¢bu3nueckoil KapTUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX PEICTaBICHUI O TIPHPO/IE

22.05.2025

66

PesepBHblil ypok. MarautHoe mnoie.
DNeKTpOMarHuTHasI UHAYKIHS

26.05.2025

67

PesepBublii ypok. Onrtrka. OCHOBBI




CHGHH&J’IBHOﬁ TEOPHUHU OTHOCUTCIIBHOCTHU

29.05.2025

68 Pesepnsiit ypok. KBanroBast pusuka. 1 bu6nuorexa [IOK
DneMeHThl aCTPOHOMMHU U aCTPODUIUKU 29.05.2025 | https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IHPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI
Jlureparypa g yuyurtens:
1. Tporpammsel obiieoOpa3oBaTenbHbIX yupexkaenuit «dusuka. 10-11 xmacce,
Mockga, «IIpocsemenue», 2020
2. Yueonnk «®Pusmka. 11 xmacc. Kmaccmueckmit kypc». ba3oBwiif  ypOBEHbB.
Mskumes [.4., byxoBueB b.b., Hapyrun B.M. Mocksa, «lIpocsemenue,
2019, 2020
3. Ilocobue mist obmieoOpa3zoBaTeNbHBIX YyUpeKIeHU. 3amadyHuku «Ipodbi».
PeivkeBuu A.TI. «®usuka. 10-11 kimacces». Mocksa, «/[poday, 2019
4. DNeKTpOHHOE TMpWIoXKeHue K yueOHuky (usuku 11 kimacca Mskumes [.41.,
byxosues b.b., Hapyrun B.M., MockBa, «IIpocseenue», 2019, 2020
5. DnekTpoHHOE yueOHoe m3nanue «BupryanbHas ¢usznueckas nadboparopus. 11
kiaccy, OO0 «/Ipodar, 2019
6. LHOP no ¢usuke: unrepakruBHbie ypoku. Calt «KiaccHast puznkay.

Jluteparypa st 00yqaronmxcsi:

1. VueOnuk «®Puzuka. 11 knacc. Knaccuueckuit Kype». ba3oBblid U mpoQuibHBIM
YPOBEHb. Mskumes I.4., byxoBues b.b., Uapyrun B.M., Mocksa,
«IIpocsemenue», 2019, 2020

2. Tlocobue mist 00mMIe00pa3oBaTENBHBIX YUPESKICHUN. 3amadyHuku <« Ipodsi».
PeivkeBuu A.TI. «®usuka. 10-11 kimaccs». Mocksa, «/Ipoday, 2019

3. DnekTpoHHOE MpUIoKeHHe K yueOHuKy ¢usuku 11 xmacca Mskumes [.51.,
byxosues b.b., Hapyrun B.M., MockBa, «IIpocsemienue», 2019, 2020

4. DnexkTpoHHOE yueOHOe u3ganue «BuprtyanbHas duszudeckas ynadboparopus. 11
kiaccy, OO0 «/Ipodar, 2019

5. HOP no ¢usuke: unrepaktuBHbie ypoku. Calt «KnaccHas dpuzuka.



