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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MUpa oOydaromuxcs 11 kiaccoB mpu 00y4eHUH UX
¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESTEIBHOCTHOIO MOJXO/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpEIMETHBIM pPe3ysibTaTaM OOYyUEHHs], a TAKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOGHMS Kypca (U3UKHU: JIMYHOCTHBIC, MeETaIpeIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueoHoro npeamera «dusuka» mo rogam oOydeHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (DU3UYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHUS [P BBIMOJHEHUU UMU YYE€OHBIX UCCIEAOBAHMI.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U HKOJIOTHYECKUMU MTpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM MpobsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3zoBaHus SIBISAIOTCS (husmueckue teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUI U IPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPBIE B IIPOTrpamMme
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEH IJIaHMPOBAaHUS W OCHalleHHs kabunera ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonblioe BHUMaHKE YAEISIETCS PEIICHNIO paCYETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. [[ns KauecTBEHHBIX 3a/1a4 NPHOPUTETOM SIBIIAIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuM ¢ TpedoBanusmu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LHMKJIa. B xaOuHeTe (QU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHLIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTM U  O0OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [UJIi YYEHUYECKUX MPAKTHUUECKUX pabdoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3YyYEHUIO TPUPOABI, Pa3BUTHE HUX HHTEIUIEKTyaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX Liejell 00ecneunBaeTCs PEIIEHUEM CIEAYIOINX 3a/1ad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3znueckoll MoOJENblo, 3ajay, MOAPAa3yMEBAIOIIUX CAMOCTOSTENBHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB U MPHUHIMUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITENIbHOIO IUJIAHUPOBAHUS M IMPOBEACHUS
(Gu3MUecKnX HKCIEPUMEHTOB, aHAIM3a M HMHTEpHpeTaluu HH(OopManuu,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIeTro

oOpasoBanus oTBoauTCA B 11 Kitacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemsplii B mporpamme Mo (¢U3MKE TMepeyeHb JaOOpaTOPHBIX MU

NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NpOBEJICHUs JIaDOPAaTOPHBIX PAa0OT W OMBITOB C YYETOM HMHAMBHAYATbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COJAEPKAHUE OBYUEHUSA
11 KIIACC
Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomazHUmMHAs UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMO1eCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosne. Bexrop MarauTHOM MHAYKUUU. [IpyHINMN Cyneprno3uiiuiy MarHUTHBIX IOJIEH.
JIuaum marHuTHOW WHAYKUMM. KapTMHa NMHUNA MarHUTHOM WHAYKUWWA ITOJS
MOCTOSIHHBIX MarHUTOB.

MarauTtHoe T1I0J€ TPOBOJHUKA € TOkoM. KapTuHa JHMHUN WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HanIpaBJIeHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenia.

SlBneHne BIEKTPOMAarHUTHOW MHAYKIMH. [loTOK BEkTOpa MArHUTHOM
WHJYKIUUA. OJIEKTPOABMIKYIAST CHJIA HWHIAYKIUMUA. 3aKOH JJICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. IDJIEKTPOABMKYIIAs CHJIA WHIAYKUHH B
IIPOBOJHUKE, IBUXKYIIEMCS IIOCTYIATEIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTE.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABWKYIIAs CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuueckre yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIE
MAarHMThl, JJIEKTPOMATHUTHI, J3JIEKTPOJABUrATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3anmoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JlerictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIATA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTbD JJIEKTPOABHMXKYIIEH CUJIbI MHIAYKIIMU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.



SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHHWYECKHE  KojeOaHMUs.
I"apmonnyeckue konebanus. Ilepuon, wacrora, amruidtyaa u (aza kosieOGaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPaBHEHHE TapMOHHUYECKUX
kosnebanuit. [IpeBparnieHue SHepruy Mpu TapMOHUYECKUX KOJIeOaHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UjeaTIbHOM KOJe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKJIY MEXaHUYEeCKUMU H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeIHYX/ICHHbIC MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyk/1€eHHBIE 371€KTPOMArHUTHBIE KOJIEOAHUS.

ITepemennbii  TOk. CHUHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEWCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOIICHUE ANEKTPUUECKOU
SHEPIruM. JKOJOTMYECKHUE PUCKHU IMPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TexHU4YecKkne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONeEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronumx KoiaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HAMPSKEHUSI OT BPEMEHU) IS
ANEKTPOMArHUTHBIX KOJeOaHUH.

Pe3oHanc mnpu 1mOCHENOBATENBHOM COEAWHEHUM PE3UCTOPA, KATYIIKH
VHIYKTUBHOCTH U KOHJEHCATOPA.

Mojesnb JIMHUY 3AEKTPOIIEpeaadu.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUI Ipy3a HA HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanue nepeMEeHHOr0 TOKA B LIEMU U3 MTOCIIEI0BATENBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U pEe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60TIHbL

MexaHudeckue BOJHBI, yciioBusa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJuHa BOJHBL. [lomepeyHble M MPOJOJIbHBIE BOJIHBI.
WuTtepdpepentus u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUSI M3JyUYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aunmuas opuentanus BexktopoB E, B, V B anexkTpomarautHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
untepdeperius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTPOMarHUTHBIX BOJIH. [[puMEHEHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMITBI pagUOCBS3U U TENEBUICHHS. Panoaokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHudeckne yCTpOWCTBA M TPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJbHbBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas [IMATHOCTHKA B TEXHHUKE W MEIULMHE, pajap,
paanonpuéMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-nieyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHiny u 1upakiini MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJIeOaHMIA.

NccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, IPEJIOMIICHUE,
noJyispu3anus, tudpaxius, nHTepdepeHns.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMonMHENHOE pacrpoOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OTtpaxeHue cBera. 3aKOHbBI OTpakeHUs! cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKaJe.

[Ipenomiienue cBeta. 3aKOHBI NPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucniepcus cseta. CiioxHbIN cocTaB O6enoro cBera. L[BeT.



Coluparoiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
M ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne nzobpakeHuil B cOOMpPAIOMIMNX U
paccenBarouX JIUH3aXx. POpMyJia TOHKOU JMH3BL. Y BEIIMYEHUE, 1aBAEMOE JIMH3O0M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKU.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(PEpPEHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. JudpakuroHHas pemérka. YcaoBue HaOIIOACHUS
[JIaBHBIX ~MAakKCUMMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTPONUCTBA M TMPAKTHUUYECKOE MPUMEHEHHE: OYKH, JIyla,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTHKa, TU(paKImoHHas peméTka, MoJIpOuI.

Llemoncmpayuu

[IpsmoniHEHOE pacIpOCTpaHEHHUE, OTPaKEHHUE M TPEIOMIICHHUE CBETA.
Onrtruueckue mpudOopHI.

[TonHoe BHYyTpeHHEE OTpakeHre. Mojienb CBETOBO/IA.

HccnenoBanue cBOWCTB M300paxKeHUH B JIMH3AX.

Mojaenu MUKpPOCKOTIA, TEIECKOIA.

HaGmonenne naTepdepeHnm cBera.

HaGmonenue nudpakuum ceera.

HaGmonenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEHIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI crieNMAIBLHON TEOPUH OTHOCUTEJIbHOCTH

['panun1IBI IPUMEHUMOCTH KJIACCUYECKON MeXaHuKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETAa B BaKyyMe,
MIPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU M COKpaIICHUE
JUTHBL.

DHEPrusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
MTOKOSI.



Paszpnen 7. KBanroBas ¢pusuxa
Tema 1. dnemenmovt K6aHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u s3HEpruu PoToOHA C €r0 YaCTOTOM. DHEprus
U UMITyJIbC (POTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHbI

dororddexra. YpaBuenue OitHmreriHa g dotodrddexra. «KpacHas rpaHuna»
doTorddexra.

JlaBnenue ceeta. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHudeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTORIEMEHT,
doTogaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(deKT Ha YyCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanetapuas wmonens atoma. lloctymarel bopa. WM3nyueHue u moruomnieHue
(GOTOHOB TpU Tepexojie aroMa C OJHOTO YPOBHS SHEPrud Ha Apyrou. Bumwl
cnekTpoB. CIeKTp ypOBHEW SHEPTUU aToMa BOAOPO/Ia.

BonnoBbie cBoiicTBa yactull. Bonubl ne bpowist. KopnyckyisipHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHu4YecKne YyCTPOMCTBA M TMPAKTHYECKOE IMPUMEHEHHE: CHEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HabGmronenne nuHedyaToro CrexKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CJIOKHOCTh CTpOeHMs siapa. OTKpbITHE
paanoaktuBHOCTH. OnBITH Pe3epdopa mo onpeneneHnio coctaBa pagnoakTABHOTO

m3nydyenusa.  CoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BuusiHue
PaIHOAKTUBHOCTH HA )KUBBIC OPTraHU3MBI.



OtkpeiTHE TpoTOHAa M HeWTpoHa. Hyknmonnas moxens sapa I'eitzenOepra—
NBanenko. 3apsaa aapa. MaccoBoe unciio aapa. M3oromsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTES s1€Ep.

SAnepubiii peakrop. Tepmosinepusiii cuHTe3. IIpoOieMbl W TEPCIIEKTHUBBI
AIEPHON SHEPIETUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUY AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBUA. EqUHCTBO pu3nyecKkoi KapTUHBI MUPA.

TexHuueckne ycTpoHcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Llemoncmpayuu

CuY€TunK MOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3znea 8. JiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3gusi, sSpKue 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH)KEHUE.

CosiHeuHasi cucTeMa.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIITA M 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IOCJIENOBAaTEIbHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpeMEHHBbIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonnu CojHIa U
3BE3/. DTarbl )KM3HU 3BE3I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YUEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTHK.
Teopus bosbimoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus



HaGmtonennst HEeBOOPYKEHHBIM TJIa30M C HCIMOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JJI ONpEAesICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BIL.

Ha6monenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponpr ¢u3ukm u  acTpOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HayYHOW KapTHHE MHpPA, POJib (PU3MUECKOW TEOPUU B
(dbopMUpOBaHUU MPEACTABICHUIN 0 (U3HUECKON KapTUHE MUpPA, MECTO (HU3HUECKON
KapTUHBl MHpa B O0IIEM psjJy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 Kilacce ocyuiecTBisieTcs C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJOTUH, XUMHH, TeoTpadui U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPEHHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPbl U MX IPOEKIIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
IPOU3BOJIHBIE AJEMEHTApHBIX (YHKIMM, TpU3HAKA MOJ00MSI TPEYroJbHUKOB,
oTpeJieNIeHHE TUIOMIAIN TIOCKUX (puryp u o6bEma Tel.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOWM MPHUpPOAE, KoJjeOaTelbHbIe
JIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJI, MEXaHU3MbI 00Pa30BaAHMS KPUCTAITMUYECKON PEIIETKH, CIEKTPATbHBINA aHATH3.

leoepaghusi:  marHUTHBIE TIONMIOCA 3€MIIM, 3aJIeKA MArHUTHBIX PV,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSACEHUII.

Texnonocusa: JNWHWUM DIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJBUTaTENb, WHAYKIHMOHHAS I[1€Yb, paaap, PaaUONpPUEMHUK, TEJIEBU30D,
anTteHHa, tenedoH, CBYU-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenmera «®Pusmka» Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeaMera «Ou3nkay JTOKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, pacHIupeHUe >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aHMOJIECTBOBATh C COLIMAIbBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOLICHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JAOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOpa30BaHUIO0 B 00JaCcTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUU B OKPYKAKOIIEHU Cpelle Ha OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM M  IPOTHUBOpPEUUs] B  paccMaTpUBAEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JEATECIBbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUYEBBIMU IOHATUSIMH W METOJAaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3W UM aKTyaJlH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3HPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMH TOJy4YeHUs HH(pOpManuu (U3HUECKOro COAEp>KaHUs U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCMOJb30BaTh  CpPEICTBA HMH(POPMALMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COACpPX aHUS B pa3IMYHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE HA YPOKAaX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEHUCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiid ¢ YYETOM MHEHHUM YYaCTHHKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITH MO3HABATENBLHYIO NIEATEILHOCTh B 00JACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIMA B 00JaCTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS IO WX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIITATOB OCBOSHUS ITPOTPAMMBI TT0
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIET0 CIIOCOOHOCTh TOHMMATh CBOE IMOIIMOHATIBLHOEC
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIEHOE COCTOSIHUE
IpYTHX, YYUTBIBATH €ro TPU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 11 kiacce npeamMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PAa3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJOTHH, B NMPAKTUYECKOW AEATEIIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
TOYEYHBIN JIEKTPUUECKHUM 3apsl, Jyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, SIACPHAs
MOJIelb aTOMa, HYKJIOHHas MOJIEJIb aTOMHOTO sijpa MpU pelieHuu (U3NYECKUX
3a7a4;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHN U KBAHTOBOM (DU3UKU: IIEKTpUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMArHUTHasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJIHUK C TOKOM W JIBMDKYIIMUCS 3apsiji, DJICKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE PpACIPOCTPAHEHHE CBETA, OTPAXKEHUE, MpPEeIOMIICHHE,
unrepdepennus, audpakuus W OOJApU3alUsg  CBETa, JAUCIEPCUS CBETa,
dotoanektpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMHUCHIBATh W3YYEHHBIE CBOMCTBA BeEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHEHIE,
ONTHYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTHh  Pa3JIMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOIIECCHI), HCMONB3YS (PU3NUeCKue BETUYUHBI:
ANEKTPUUECKHUI 3apsll, cUjia TOKA, DJIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOABMKYIAs cuiia, pabdoTa TOKa,
WHIYKIUST MarHUTHOTO Toyisi, cujia Awmrmepa, cwia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKH, DHEPrusl JJICKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TEpUOoJ M YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpE, 3apsii M Cujla TOKa B Ipoliecce
FapMOHUYECKUX DJJIEKTPOMAarHUTHBIX KoJieOaHul, (OKYyCHOE pacCTOsHUE U
ONTHUYECKasl CHUJla JIMH3bI, MPU OMHMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUI
CMBICII HCIOJIB3YEMbIX BEIUYMH, HMX OO0O3HAUeHHs] M EAWHUIIBI, YKa3bIBaTh
(bopMyIIbI, CBSI3bIBAIOIIME TAHHYIO (PU3MUYECKYIO BETMUHUHY C IPYTUMHU BEIMUYNHAMU;

ONKUCHIBATh HW3YUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHl, HCIOIb3YS
(dusznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acTOTa CBETa, PHEPTHUSl U UMITYJIbC (DOTOHA, IEPHO/] MOTypacnaaa, YHEPTUs CBSA3H
aTOMHBIX SIIEP, TPU OINMCAHUU TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIMYUH, UX O0O3HAYEHUS W E€JIMHUIIbI, YKa3blBaThb (HOPMYIIBI,
CBS3BIBAIONINE JIAHHYI0 (U3MYECKYI0 BEIWYUHY C JAPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHHE (PU3NUECKON BEITMINHBL;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENIbHOTO U MapaJlIeIbHOTO
COCOUMHEHUSI MPOBOJHUKOB, 3aKOH J[xoyns—JleHna, 3akOH BIEKTPOMArHUTHOU
MHIYKIHWH, 3aKOH MPSMOJUHEHHOTO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHe OiHImITeHa mis Gorodddexra,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUsI MMITYJIbCa, 3aKOH COXpPaHEHUSs
AIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4ucCia, MOocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaia, Mpy 3TOM pas3ndaTh CJIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaKEHUE U YyCIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;



OTPENIEeNIATh HAMPaBICHUE BEKTOpPAa UHAYKIIMM MAarHUTHOTO MOJIsi IPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHia;

CTPOUTh M ONHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOM JINH30U;

BBITIOJIHSITh JKCIIEPUMEHTBI TI0 HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
MIPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU STOM
dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIJI0KEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PUBHMUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHS] M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TOTPEUTHOCTEN U3MEPEHUI;

UCCJIEJIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUHN: TIPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH PE3YyJbTATHI
MOJIYYEHHON 3aBUCUMOCTH (U3UYECKHX BEIMYMH B BHUAC TaOJHI] U TPa(uUKOB,
JienaTh BBIBOBI 110 PE3yJIbTaTaM MCCIICI0BAHUS;

co0JIro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEJACHUU UCCIICIOBAHUN B
paMKax ydeOHOTro JKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKONM W IMPOEKTHOM
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aa4H
BbIOMpATh (HU3MUECKYI0 MOJIEb, BBIIENATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOil Ha M3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE MH(POPMAITMOHHBIC
TEXHOJIOTUHU [JIsl MOUCKA, CTPYKTYPUPOBAHHUSI, UHTEPIPETALUU U TMPEICTABICHUS
y4eOHOW ¥ HAyYHO-TIONMYJISIpHON WHGOPMAINK, TOIYYCHHOWM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOITyIaeMyi0 HHGOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIIWMH, NPUOOPOB M TEXHUYECKHUX
YCTPOKUCTB, pa3indaTh yCIOBUS UX O€30MMACHOTO WCIIONIH30BAHUS B MMOBCEIHEBHOM
KU3HHU;

IPUBOUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHUE IMPOIIECCOB OKPYXAIOIIEr0 MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;



MCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 110 (PU3MKE B TIOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MacCHOCTH MpU OOpalieHuu ¢ OpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JJIsl COXPAaHEHUS 3I0POBbS U COOIIOACHHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyNIE C BBHIMOJTHCHWEM pPAa3IUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNMbl, pPAlMOHATBHO pacHpeiesiaTh OOS3aHHOCTH W
TUTAHUPOBAThH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJ€KBATHO OICHUBATH
BKJIaJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PaCCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne n/n P Konrpoasubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTtHO€e noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHW4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OcCHOBBI crieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4

Pa3znen 4. KBAHTOBASA ®U3UKA



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

4.1 DI1eMEHTHI KBAHTOBOM OIITHUKHU 6 bubmorexa LIOK
) https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4.2 C 4
TpoCHHE atoma https://m.edsoo.ru/7f41c97c
bubmmorexa [{OK
4. A
3 TOMHOE A1po S https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 ft?rfsn;l ;f:(;:)g :3/1; f41c97c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o061maroniee NOBTOPEHHE 4 E;?;jﬁf;igﬁﬁ £11c07c
Hroro mo pazgeny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Konrpoapusie | Mpakruteckue U3y4YeHus o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBre. MarauTHoe 1oJie. 1 bubmmoreka [{OK
BexTop MarHuTHOW MHAYKIUU. 02.09.2024 | https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW WHIYKLIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmopaelicTBue mpoBOAHUKOB C 04.09.2024 | https://m.edsoo.ru/ffOc98fe
TOKOM
JlaboparopHas padota «3yuenue

3 MaFHETHOf")O HOiH KaTyIHKI/Iy: 1 1 bubmorexa IOK

09.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTopHas pabota 1 1 bubnnoreka [JOK
«Hccnenosanue qecTBUA 11.09.2024 | https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsSKEHHYIO 1 bubnuoreka [IOK

yactuny. Cuna Jlopenma. Pabora 16.09.2024 | https://m.edsoo.ru/ff0c9df4

cunbl JlopeHna



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

ONeKTpOMarHUTHAsE UHIYKIIHS.
IToToX BEKTOpa MarHUTHOMN
uaaykiuu. DJ1C uaAyKIun. 3akoH
NIEKTPOMArHUTHOM MHYKIIUH
®dapanes

18.09.2024

Jlaboparopnas paboTa
«HccnenoBanue sBICHUS
3IEKTPOMArHUTHOW WHTYKIIHI

23.09.2024

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

NHayKTUBHOCTS. SIBIEHUE
camouuaykuu. IJC
CaMOMHIYKIIMU. DHEPIuUs
MarHUTHOTO TOJISl KaTyHIKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25.09.2024

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

TexHuyeckue yCcTpoicTBa U X
MPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JIEKTPOMAarHHUTHI,
ANIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTaPHBIX YaCTHII,
WHIYKIHOHHAS NeYb

30.09.2024

10

O6o06maromuii ypok «MarautTHoe
noJie. DIIEKTpOMarHUTHAs
WHIYKITHS

02.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas pabota no teme
«MarsuTHoe moJe.
DNEeKTPOMarHUTHAS UHIYKIIHSY

07.10.2024

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

12

CB0060IHbIE MEXaHUUECKUE
kosebanus. ['apMoHMUecKue
KosiebaHus. YpaBHEHUE

09.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



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

rapMOHUYECKHX KOJIeOaHUH.
[IpeBpatenue s3uepruu

13

Jlaboparopnas padoTa
«MccnenoBanue 3aBUCUMOCTH
MepHoJIa MAJTBIX KOJIeOaHUH rpy3a
Ha HATHU OT JUTMHBI HUTH U MacChl

rpy3a»

14.10.2024

14

KonebarenbHbIW KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJiIe0aHus B UI€aTLHOM
KoJiebaTeIbHOM KOHTYpe. AHalIorus
MEXTy MEXaHHUECKUMHU H
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMHA

16.10.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXPAaHEHHUS SHEPTUU B HJICATHBHOM
KOJIeOaTeIbHOM KOHTYPE

21.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusAX. BeIHYX/ICHHBIC
MeXaHUUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOAHMS

23.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIH TOK.
CuHycouabHbIH IEPEMEHHBIA
TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEUCTBYIOLIEE
3HAYEHUE CWJIBI TOKA U HAIIPSDKEHUS

04.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. IIpoussoactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOMN SHEPrUn

06.11.2024



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

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

11.11.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPIUH.
Kynberypa ncnosp3zoBanus
3JIEKTPOSHEPTUHU B MOBCETHEBHOU
KUZHU

13.11.2024

21

MexaHu4ecKre BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTh pacnpocTpaHeHUs U
JUTMHa BOJIHBL. [lonepeunbie u
MIPOI0JIbHBIE BOJIHBI

18.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

20.11.2024

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

23

DNeKTPOMarHUTHbIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [IIkana
AIIEKTPOMArHUTHBIX BOJIH

25.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIBEI paTHOCBS3U U
TeneBuieHus. Pa3Butue cpencts
cBsa3u. Paguomokarust

27.11.2024

25

Kontponbras padora «Konebanus
Y BOJIHBD»

02.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

IIpssMonMHENHOE pacpOCTpaHEHNE
CBETa B OJJTHOPOJHOMU Cpee.
ToueuHbIl HICTOYHUK cBeTa. JIyd
CBETa

04.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
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

OTtpakeHue cBera. 3aKOHbI

bu6mmoreka [IOK

27 !
OTPEACHIT CBCTA. TOCTPOTIe 09.12.2024 | https://m.eds00.ru/ff0cd4e0
M300pakeHUH B TUIOCKOM 3€pKaJie
[Ipenomiienne ceera. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenensHBIA yroJ MOJHOTO 11.12.2024 | https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHUS

29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
TOKa3aTes MPEeTOMIICHHS CTEKIIa 16.12.2024 | https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne n3odpaxeHmit

30 B jrH3e. DopMyna TOHKOW JTHH3BI bubnmorexa [IOK

' ' 18.12.2024 | https://m.edsoo.ru/ffOcddle

YBenu4yeHue JuH3bI
JlabopaTtopHnast pabota

31 n i
« ccneILOBaIiHe CBOWCTB 93.12.2024
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoxHBIN COCTaB

39 oenoro cBera. lIpet. JJabopaTopnast
paborta «Habmroaenune nucrnepcuu 25.12.2024
CBETa»

33 HNurepdepennus ceeta. udpakmms bubnuoreka [JOK
ceera. JludpakunonHas pemeTka 13.01.2025 | https://m.edsoo.ru/ffOced22

34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspuzanus ceeta 15.01.2025 | https://m.edsoo.ru/ffOcf02e
Onrtuyeckue mpuOOPsHI U

35 YCTpOMCTBA U yCIOBUS UX 90.01.2025
0€30I1acCHOTO MPUMEHEHUS

36 I'panuipl MpUMEHUMOCTH bubnuorexa [IOK
KJIACCUYECKOU MEXaHUKH. 22.01.2025 | https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynaTel cieuabHOU TEOPUU

OTHOCHUTEIBHOCTH
OTHOCHUTEIBLHOCTD
37 OIHOBPEMEHHOCTH. 3aMeJIEHHE bubmorexa HOK
AHOBD - JaMER 27.01.2025 | https://m.edsoo.ru/ffocfas2
BPEMEHU M COKPAICHUE JITTHHBI
DHeprus U UMIYJbC
38 PEeNATUBUCTCKOW YacTullbl. CBSI3b bubmmoreka [{OK
MacChI C YHEPTUEH U UMITYJTBCOM. 29.01.2025 | https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponsnas pabora «OnTuka.
39 OCHOBBI CHIEIMAIEHOM TEOpUH bubmorexa LOK
03.02.2025 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTI
40 ®otonsl. ®opmyna I[Tnanka. bubnuoreka [IOK
DHeprus ¥ UMIyJabc GoToHa 05.02.2025 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
HOIHOTEKA
41 .0 A.T.
porospexra. Onprrer 10.02.2025 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI hoToddhdekra. YpaBHEHHE
42 BI/I‘HHJTeI(f“Ha J'I(li)[q)(bOTOI)(b(;@)eKTa bubmorexa HOK
g ) 12.02.2025 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue ceeta. Onbithl [1. H.
43 JlebeneBa. XUMHYECKOE JEUCTBUE bubmiorexa LIOK
ACBa. g 17.02.2025 | https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTpoHcTBa U
44 MPaKTUYECKOe MPUMEHEHHE:
(dboTOodMEMEHT, HOTOAATUHK, 19.02.2025

COJIHCYHasa 6aTape;1, CBETOOHO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3a1au o reme

bu6mmoreka [IOK

45 «DJIEeMEHTBI KBAHTOBOM OITHKH 24.02.2025 | https://m.edsoo.ru/ff0d0302
Mogaens aroma Tomcona. OTBITHI

46 Pesepdopna no paccestauro o- bubnuorexa [JOK
yactull. [Inanerapuast Moaenb 26.02.2025 | https://m.edsoo.ru/ff0d091a
aToma

bubmmoreka [{OK

47 Hocrynarst bopa 03.03.2025 | https://m.edsoo.ru/ff0d0afa
Nznyuenue u noromenne (GOTOHOB

48 IIpY NIEPEXOJIE aTOMA C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUU HA Ipyroi. Busl 05.03.2025 | https://m.edsoo.ru/ff0d0afa
CIICKTPOB
BoJsHOBEIE CBOMCTBA YaCTHIL.

Bounnsr e bpowis.
49 KoprmyckynsipHO-BOTHOBOH bubmorexa [TOK
10.03.2025 | https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE
OTKpBITHE PATMOAKTUBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnuoreka [JOK
OTIPENICIICHUIO COCTaBA 12.03.2025 | https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3JTYICHUS
CeowucTtBa anbda-, 6era-, raMmma-

51 u3nyudeHus. BiausHue
PaaOaKTUBHOCTH Ha KUBBIC 17.03.2025
OpraHu3Mbl

59 OTKpbITHE TPOTOHA U HEUTPOHA. bubnuoreka [JOK
N3otonsl. Anbda-pacna. 19.03.2025 | https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

ONEKTPOHHBIU U MO3UTPOHHBIW
Oera-pacnaj. ['amMma-uznydeHue

53

DHeprusi CBSI3U HYKJIOHOB B sijIpe.
Snepueie peakuuu. AnepHbId
peaktop. [IpoGiieMsl, TePCIIEKTHBEI,
9KOJIOTUYECKHUE ACTICKTHI SIAEPHOU
SHEPTEeTUKHU

31.03.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DNeMeHTapHbIE YaCTUIIBI.
OTtkpbiTHE IO3UTPOHA. METO 1Bl
HaOJIOICHUS ¥ pEerHCTpaIiu
3IIeMEHTapHbIX YacThll. Kpyribii
cton «DyHaMEeHTaIbHbIE
B3aUMOJAEUCTBUS. EAMHCTBO
(buznuecKou KapTUHBI MUpa»

02.04.2025

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

55

DTanbl pa3BUTHS aCTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMH. Bun
3BE3mHOTO Heba. Co3Be3aus, ipKue
3BE3/Ibl, INIAHETHI, UX BUAUMOEC
nBmkeHne. CoJIHEUHAsI cucreMa

07.04.2025

56

Counnne. CotHeuHast akTUBHOCTD.
Hctounuk sueprun CoJiHIIa U 3BE3]T

09.04.2025

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEeI0BATENbHOCTU. BHyTpeHHee
cTpoenue 38€31. COBpeMEHHBIE
MPEJCTABIEHUS O POUCXOKICHUU
u 3Boton My CoJTHIA U 3BE3]T

14.04.2025



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

58

Mneunsid [1yre — Hama
I'anaxtuka. [lonoxenue u
nerokenne Cosana B [anakTuke.
lNamaktuku. YepHbIe AbIpBI B sApax
TaJaKTUK

16.04.2025

59

Bcenennas. Pa3z0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

21.04.2025

60

Hepemennsie npoOiembl
aCTPOHOMHHU

23.04.2025

61

KonTtponpHas padota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

28.04.2025

62

O6o06matomuii ypok. Ponb dhusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITHAIbHON 1
ATUYECKOH chepax nesTeTbHOCTH
YyeaoBeKa

30.04.2025

63

O6o06matomuii ypok. Poss 1 mecto
(U3HUKN 1 aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTHUHE
MHUpa

05.05.2025

64

O6o006maromuii ypok. Ponb
(bu3nyecKoit Teopun B
(hopMHUpPOBaHHUH TIPEICTABICHHM O
(buznueckoit KapTuHe MUpa

07.05.2025

65

Ob6o06uaromuit ypok. Mecto
(bu3MUECKON KapTHHBI MHpa B

12.05.2025




00II1eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUI O IPUPOJIE

PesepBHbIl ypok. MaruutHoe noie.

66 1
DneKTpOMarHuTHasE UHIYKIIUS 14.05.2025
PesepBubriit ypok. Ontuka. OCHOBBI

67 i 1
CHelHalbHOM Teopun 10.05.2025
OTHOCHUTEJIbHOCTH
Pesepnslit ypok. KBantosas

68 ¢u3nka. DIeMeHTHl aCTPOHOMUH U 1 bubmorexa HOK

21.05.2025 | https://m.edsoo.ru/ff0d1784
acTpou3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®dwusuka, 11 knace/ Msxumes I'.J1., Byxosues b.b., Yapyrun B.M.; moa penakiueit

[TapdenTreBoii H.A. Aknonepnoe obmmectBo «M3narenbeTBo «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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