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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma o ¢u3uke 6a30BOro ypOBHS HA YPOBHE CpeAHET0 001Iero oopa3oBaHus pa3padoTaHa Ha
OCHOBE TOJIO)KCHHM M TpeOOBaHWN K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00Opa3oBaTeNbHON IPOTPAMMBbI,
npencrasieHubix B @I'OC COO, a takke ¢ yuéroMm QenepanbHOil pabouell mporpaMMbl BOCHUTAHUS U
KOHIEMNIUH TpenofaBaHus yueoHoro npeamera «dusuka» B 00pa3oBaTenbHbIX opranusanusax Poccuiickoii
denepanyn, pearn3yoX OCHOBHbIE 00pa30BaTEIbHBIE IPOTPAMMBI.

Cogepxanue mnporpaMMbl 1o (M3HMKE HaIpaBlieHO Ha (QOPMHUPOBAHUE €CTECTBEHHO-HAYYHOMI
KapTUHBI Mupa oOydvaromuxcs 11 kmaccoB mpu oO0ydeHHMH HX (HU3MKE Ha 0a30BOM ypOBHE HAa OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOTO oxoaa. [Iporpamma no ¢gusuke coorBercTByeT TpedboBanusiMm ®I'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpeIMETHBIM pe3ylbTaTaM oOOydeHHus, a TaKKe
YUUTBHIBAET HEOOXOIUMOCTh peaju3alud MEXIPEIMETHBIX CBA3eH (M3UKH C €CTeCTBEHHO-HAYYHBIMHU
y4eOHBIMH TIpeaMeTaMu. B Hel onpenenstoTrcs OCHOBHBIC LIETH M3Y4YeHHUs (UMK Ha YPOBHE CPEIIHETO
o0miero 00pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKH: TUYHOCTHBIE, METANPEAMETHEIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

IIporpamma no ¢pusnke BKIKOYALT:

. IUTAHUPYEMBIE PEe3yJIbTaThl OCBOSHHsI Kypca (U3WKHM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YIbTAThI [0 rojilaM O0yUEHUs;
. cojiepkaHue yueOHoro npeamera «Pusnkay 1o rogam o0yyeHHs..

dusmka Kak Hayka o Haubosiee 00IUX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KA4eCTBE y4eOHOro mpeamera
B IIKOJIC, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMYy 3HaHUU 00 okpyxkawmiem mupe. [IkompHBIN Kypc
¢u3uKn — cucTeMooOpa3youil Uil eCTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IIOCKOJBKY (hrU3HuecKue
3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX XHUMHUEH, Onosiorueit, pusndeckom reorpadueit
u actpoHoMueil. Mcnonb3oBanue U akTUBHOE NMpUMEHEHHE (U3NYECKUX 3HAHUN ONpeeNseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIIOIMH B c(epe IHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOIYYEHUS
HOBBIX MaTepHaliOB C 33JaHHBIMU CBOWCTBAMM U Jpyrux. M3ydyenue (puU3MKUM BHOCHT OCHOBHOM BKIA[ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KAPTUHBI MUPa 00y4aroImuXxcs, B GOPMUPOBAHNE YMEHHUHA TPUMEHSTH
Hay4HbII METO/] TO3HAHUS MIPH BBIIIOJHEHUU MU Y4eOHBIX MCCIEIOBAHUH.

B ocHOBY Kypca (¢u3nKu A7 YpOBHSI CpeJHEro o0IIero o0pa3oBaHus MOJIO0KEH P UICH, KOTOpPHIC
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUM ¢ HEHl Marepuasn Kypca (uU3MKH OOBEAMHEH BOKPYT
¢usnyeckux Teopuil. Benymum B Kypce siBisercss GopMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX
MaTepUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusauus mOpeanosnaraeT HUCMOJb30BaHUE T'yMaHUTApHOTO
MoTeHIMana (pU3NYEeCKO HayKH, OCMBICICHHE CBA3M Pa3BUTHUs (PU3MKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasiennocmu. Kype GU3MKu npeanosaraeT 3HakOMCTBO C IIUPOKUM KpyroMm
TEXHUYECKHUX U TEXHOJOTHYECKUX IIPUIIOKEHUI U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonozcuszayuu peanusyeTcsl MOCPEICTBOM BBEIECHUS 3JIEMEHTOB COJAEpKaHMSI, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHMKHM U TEXHOJOTHH, a
Takxe 00CyKIeHHS MPOoOIeM pallMOHATIFHOTO MPUPOAOIIONIB30BAHUS U IKOJIOTUYECKON 0€30IacHOCTH.

Crep>KHEBBIMH 3JI€MEHTaMM Kypca (U3MKH Ha YpOBHE CpeaHEro oOuiero oopa3oBaHUs SBISIOTCS
¢uznueckue reopun (GopMUpOBaHUE MPEACTABIECHUN O CTPYKTYpe MOCTPOCHUS (PU3HMUECKON TEOpUHU, pOJin
(GyHIaMEHTAJIIbHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TpaHULAX
MIPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUM U IIPOLECCOB).

CHCTeMHO-JIEATETbHOCTHBIN MOAX0A B Kypce (U3MKM peanu3yeTrcs Npexae BCero 3a CYer
OpraHM3aliK SKCIEPUMEHTaIbHON JedaTenbHoCcTH oOydaromuxcs. st 6azoBoro ypoBHS Kypca (pU3UKU —
3TO HCIIOJIb30BAaHHE CHCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1a0OpaTOpPHBIX padoT,
KOTOpbI€ B Mporpamme mno (¢u3nke oObeAMHEHbI B OOLIMI CIHCOK YYEHHMUYECKHUX MPAKTUYECKUX pPaloT.
Bbinenenue B yka3aHHOM IiepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII U OLIEHKH,
OCYILIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTENbHOIO Ipoliecca MCXOJs M3 OCOOEHHOCTEH IUIaHMPOBAaHUS U
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ocHamieHus: kabuHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIUMHCS YMEHHUSIMH
MPOBOJIUTh KOCBEHHBIC HM3MEPEHUS, WCCIICAOBAHUS 3aBUCHMOCTEH (M3WYECKUX BEIUYMH U TIOCTAHOBKY
OTIBITOB 10 MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHE YAENSETCS PEUICHHIO PAacUYETHBIX W KAdeCTBEHHBIX 3amad. [Ipw aTom uis
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[a4d C SBHO 33JaHHON (PM3NYECKON MOJENbIO, TIO3BOJISIOIINE
NPUMEHSTh W3YYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTIO pasjesia Kypca, TaKk U HHTETPHPYS
3HAHUS U3 Pa3HBIX pa3zenoB. [y KadyeCTBEHHBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs HA OOBSICHEHUE
NpoTeKaHuss GU3NYECKUX SBICHHUI M MPOIECCOB B OKPYKAIOUICH KU3HH, TPEOYIOIIUe BHIOOpa (PU3NIECKOI
MOJIEJIN JJISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO Kk MarepuasbHO-TEXHHUUYECKOMY OOCCIEUYCHHIO
yaeOHOro mporiecca 0a30BbIi ypOBeHb Kypca (DM3UKM Ha YpOBHE CpEIHEro oomero oopazoBaHusi JOJKCH
U3y4aThCsl B YCJIIOBHUSIX TPEAMETHOrOo KaOwHeTa (DM3MKH WM B YCJIOBHSAX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBCHHO-HAYYHOTO MHUKIA. B kabuHeTe (U3HKU JOHKHO OBITh HEOOXOAUMOE 1ab0paTOpHOE
000pyI0BaHUE JIJIsl BHIMOJIHEHUS YKa3aHHBIX B MPOrpamMMe 1Mo (GU3MKE YUSHHUUECKUX MPAKTHUECKUX paboT u
JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpaMOHHOE 000pynOoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHHIUIIOM MHUHHUMAaJIbHON
JOCTAaTOYHOCTH M OOECIIEYMBAET IIOCTAHOBKY MEPEYHMCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIFOUYEBBIX
JEMOHCTpAIMU JUIS UCCIICIOBAHUS N3YUaeMbIX SIBJICHUH M MPOILIECCOB, SMITUPUICCKUX M (YHIaMEHTAITBHBIX
3aKOHOB, X TEXHUYECKUX MPUMECHCHHUM.

JlaGopaTtopHoe 00OpyIOBaHUE [UIsl YUYECHHUECKUX NPAKTUYECKUX paboT ¢GopMHpyeTcs B BHUJC
TEMATUYECKNX KOMIUICKTOB M OOECIeYMBAETCS B pacdy€re OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIUXCS.
TemaTnueckue KOMIUICKTHI JIa0OPaTOPHOTO OOOPYIOBaHUS JTOJDKHBI OBITh MOCTPOSHBI HA KOMIUIEKCHOM
WCIOJIb30BAHNN aHAIOTOBBIX M IH(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B
BHJIe TU(PPOBBIX J1AOOPATOPHIA.

OCHOBHBIMH LeJSIMH U3YYeHUsI (PU3UKH B 001IeM 00pa30BAHUM SIBJISIIOTCS

o (dbopMHpoBaHHE MHTEpECAa M CTPEMJIEHUs O0ydaroIuxcs K HaAy4YHOMY H3YYEHHIO MPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

. pa3BUTHE  TPEACTaBICHWH O HAydyHOM  MeEToJe TO3HaHusiA W  (opMupoBaHue
HCCIIEA0BATENIBCKOTO OTHOUIEHUS K OKPY/KAIOIIMM SIBJICHUSIM;

. ¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3yueHHs] OCHOB CTPOEHUS
MaTepuH U GyHIaMEHTAJIbHBIX 3aKOHOB (DM3UKHY;

. ¢bopMUpoBaHUE YMEHUN OOBSICHATH SIBJICHHUS C MCIOJIb30BaHUEM (U3NYECKUX 3HAHUU U
Hay4HBIX JI0Ka3aTEIbCTB;

. ¢dbopmHpoBaHUEe NPEACTABICHUN O POIM (PU3MKH JUIS Pa3BUTHS JIPYTUX €CTECTBEHHBIX HayK,

TEXHUKHA U TEXHOJIOTHH.

JocTiwkenne 3THX Leieid oOecrieynBaeTcs pelIeHHeM CIeIyOLIMX 3ajad B Ipolecce H3ydeHHs
Kypca GU3UKU Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus:

. MpHOOpEeTeHNne CUCTEMBl 3HAaHHK 00 O0O0muX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJICKYISIPHYIO (DU3UKY, SIMEKTPOAMHAMUKY, KBAHTOBYIO (DU3HKY U AJIE€MEHTHI
acTpopU3UKH;

. dbopMupoBaHHe YMEHUI NPUMEHATh TEOPETUYECKHE 3HAHUS ISl OOBSICHEHHS (U3NUECKUX
SIBIIGHUH B TIPUPOJIE U JUUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;
o OCBOEHHE CIOCOOOB pEIIEHUsI PAa3IMYHBIX 3a7ad C SBHO 3aJaHHON (DU3MUECKONW MOJENBIO,

3a/1a4, TOAPA3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3MaHuEe (U3MUYECKOM MOJIENH, aJeKBATHOM YCIOBHUSAM
3a/1a4u;

o MOHMMaHWe (U3MUECKUX OCHOB M TMPHUHIMIOB JEHCTBUS TEXHHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;
o OBJIQ/ICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEACHUS (DU3MUYECKHX

HKCIEPUMEHTOB, aHaJIM3a M HMHTEpIpeTauud HH(POPMAILUHU, ONpEeIeNeHHs TOCTOBEPHOCTH MOJIYYEHHOTO
pe3ynbTara;

o CO3JIaHME YCJIOBUHM s pa3sBUTHS YMEHHMH NPOEKTHO-HCCIIEOBATENIBCKOM, TBOPUYECKON
JesITeTbHOCTH.

Ha u3yuenue ¢puzuku (6a30Bbiii ypoBeHb) oTBoauTCs B 11 kitacce — 68 yacoB (2 yaca B HEZAEIO).

2



COJAEP/KAHUE OBYYEHUA

Pa3nes 1. DnekTpoamHamuka

Tema 1. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrossHHBIE MarHuThl. B3auMOJEWCTBHME NOCTOSSHHBIX MarHuToB. MarnutHoe mnoiie. Bektop
MAarHUTHOM WHAYKUMHU. [IpyuHUMN Cynmeprno3uiyMu MarHUTHBIX MoJied. JIMHMM MarHuTHOMW HWHIYKIIMH.
KapTuna nuHMii MAarHUTHOM MHIYKLIMM TTOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1oJie MPOBOJHMKA ¢ TOKOM. KapTuHa JNMHUNA MHAYKIWM MArHUTHOTO MOJIS JJIMHHOTO
NPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJBIEBOIO MPOBOJHUKA, KATYHMIKA C TOKoM. OmbIT Opcrena.
B3anmoaeiicTBre mpOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHua, €€ Moaylb M HampaBieHue. JIBU)KEHHE 3apssKEeHHOM YacTUIbI B OJTHOPOJAHOM
MarHuTHOM Tojie. Pabota cunbl Jlopenna.

SIBiieHnE PIEKTPOMArHUTHON UHAYKIMU. [[0OTOK BEKTOpa MAarHUTHON MHIYKIIUU. DJIEKTPOABUKYIIIAs
CWJIa UHAYKLIHMU. 3aKOH AJIEKTPOMAarHuTHOW nHAyKuuu Papanes.

BuxpeBoe snekTpudeckoe mojie. IIEKTPOJBMKYINAS CUJIa UHAYKIUK B IIPOBOJAHUKE, ABUKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM IOJIE.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJICKTPOIBMKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJIs1 KaTYHIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuecknue ycTpoHuCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUThI, 3JIEKTPOMArHUThI,
AJIEKTPOJIBUTaTENh, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS T€Ub.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIUYA MAarHUTHOTO TIOJIS.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD AJIEKTPOJBIKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHUS MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne MarHuTHOTO TOJIsl KaTYLIIKH C TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nen 2. Kojsiebanusi 4 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumusle Ko1e0anus

Konebarenbnas cucrema. CBoOOAHBIE MexaHUYeckue Konebanus. [‘apMoHMYeckune KoseOaHUs.
[lepuon, ywacrorta, ammutyna u ¢asza xonebanuit. [IpyXKuHHBIN MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHHe rapMOHUYECKHX KoeOanuil. [IpeBpaiiienue sHeprun Npu rapMOHNYECKUX KOJIeOaHUSX.

KoneGatenbublit koHTYp. CBOOOAHBIE 3JIEKTPOMarHUTHbIE KOJeOaHUsl B UJICAIbHOM KOJieOaTeTbHOM
KOHTYype. AHANOTUS MEXIY MEXaHMYECKHMHU U DJIEKTPOMArHUTHBIMU KojebOanusmu. @opmyna Tomcona.
3aK0H COXpaHEHHUs YHEPTUH B HJICATLHOM K0JIe0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyxaroMuX KoneOaHUsSX. BEIHYKICHHbIE MeXaHUYeckue kolebanus. Pe3onanc.
BriHyX1€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHHMS.

[lepemennbiii  Tok. CHHyCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCT, NEPEMEHHOrO0 TOKa.
AMIUTUTYTHOE U ACHCTBYIOIIEE 3HAUYEHNE CUJIBI TOKA U HAIIPSKEHUSI.



Tpancpopmarop. IlpomsBoacTBo, mepenada U MOTpeOJieHHE  SJICKTPUYECKOH  DHEPTUu.
DKOJIOTMYECKUE PUCKU NPU MPOU3BOJCTBE JIEKTpOo3HEprun. KyiabTypa HCIOIB30BaHMS AJIEKTPOIHEPTHH B
MOBCEIHEBHOW KU3HU.

TexHuueckrne yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: HJIIEKTPUYECKUU 3BOHOK, TE€HEpPATOp
IIEPEMEHHOTI'0 TOKA, JIMHUU JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTebHON cUCTEMBI (TIPY>KMHHBIN WM MATEMAaTUYECKUN MAsTHHK).

HabGnronenue 3aryxarmmnmx Kojie0aHui.

HccnenoBaHue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmroienue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHus.

OcuuiorpaMmbl (3aBUCMMOCTH CHJIBI TOKA M HAIPSDKEHUS OT BPEMEHH) JJISl 3JIEKTPOMArHUTHBIX
KOJICOaHUH.

Pe3onanc mnpu 1OCIIEOBAaTEIbHOM COEOUHEHUHU PE3UCTOPA, KaTyIIKHM WHIYKTUBHOCTH U
KOHJIEHCaTopa.

Mopeinb TMHUM AIIEKTPOIIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIA MAIBIX KOJICOAHUM rpy3a Ha HUTU OT JJIUHBI HUTH U MAacCChI
rpysa.

HccnenoBanne nepeMEHHOrO TOKa B LIENM M3 IOCIIENI0BATEIbHO COEIMHEHHBIX KOHIEHCATOpa,
KaTyILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60TIHbL

MexaHuueckre BOJIHBI, yciloBUs pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHUs U JIJIMHA
BouHEL. [lonepeunsie u npoaonbHbIe BoMHBL. MHTepdepenius u nudpakius MeXaHn4ecKuX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. Y CIOBUS M31yYEHUs JIEKTPOMATHUTHBIX BOJH. B3anmHas opueHTanus
BektopoB E, B, V B anexrpoMarHutHoi BosiHEe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHE,
npenomiieHue, noispuszanus, qudpaxius, uarepepenius. CKOpOCTh 3TEKTPOMArHUTHBIX BOJH.

[kana 371eKTPOMAarHUTHBIX BOJIH. [I[puMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBs3U U TeIeBUACHUA. Pagronokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHuueckue ycTpoWcTBa M INPAKTUYECKOE TNPUMEHEHHUE: MY3BIKAJIbHBIE HMHCTPYMEHTHI,
yIIbTPa3ByKOBasi JMArHOCTUKA B TEXHUKE M MEIUIMHE, pajgap, paguoNpUEMHMK, TEIEBU30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaOGnronenue oTpakeHus U MpeJoMIIeHUs MEXaHMUECKUX BOJIH.

Habmonenne nuntepdepeHnm u AUPppakii MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaoGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYIOM ¥ 9acTOTOM KOJeOaHUiA.

HccnenoBaHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHHWE, IPEIOMIICHHE, NOJpHU3aLus,
nudpakius, “HTephepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonmHelHOE pacnpoCTpaHEHHWE CBETa B OJHOPOAHON cpene. Jlyu
cBeTa. TOUeYHbIN UCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHni B MIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMJIECHHS CBeTa. AOCONIOTHBIM IOKa3aTelb MpPEIOMIICHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroi MoJIHOro BHyTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6eoro csera. L{per.

Cobupatoiue 1 paccenBaroliye JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHME U ONTHYECcKasl cujia
ToHKON JMH3BL. [locTpoeHne n3o0pakeHuit B cOOMpPAIONIMX M pacceuBarolluX JHH3ax. Popmyna TOHKOI
JIUH3bI. Y BEJIMYEHUE, 1aBaeMO€ JTMH301.



[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HuTepdepenuus cBera. KorepeHTHbIE HWCTOYHHMKH. YCIIOBHS HAOIIOACHUS
MakCUMYMOB U MHHMMYMOB B MHTEp(EpPEHLIMOHHON KapTHMHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus cera. Judpakunonnas pemérka. YcinoBue HaOJIIOACHUS TIABHBIX MaKCUMYMOB IpH
MaJeHU MOHOXPOMATHUECKOI0 CBeTa Ha JUGPAKIIUOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (GoToanmnapar, MpoeKIIMOHHBINA
anmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsaMonuHeHOEe pacipocTpaHeHHEe, OTPAXKEHHE U MpesloMiieHne cBeTa. OnTudyeckre npruOophl.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens CBETOBOAA.

HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmionenue naTepdepeHnm cBera.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.

[Tosryuenue cekTpa ¢ HOMOIIBIO TU(PPAKIUOHHON PELIETKH.

Habmroienue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne noka3aresns IpeioMIICHUS CTEKJIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 3. OcHOBBI crienMAJILHOH TEOPHUH OTHOCHUTEILHOCTH

I'paHunBI  IIPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku. [locTynarsl  cnenuanbHOM — TEOpUU
OTHOCHUTEJIbHOCTH: WMHBAPUAHTHOCTb MOJIYJS CKOPOCTH CBETa B BAaKyyMe€, NPUHLUI OTHOCUTEIBHOCTU
OlHIITEHHA.

OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEUIECHUE BPEMEHU U COKPAILCHUE JJIUHBL.

OHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPrUs MOKOS.

Pa3nen 4. KBanToBas pusnka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®otonbl. Popmyna [InaHka cBsi3u 3HEpruu (HOTOHA € €ro YacTOTON. DHEPrus U UMIYJIbC (POTOHA.

OtkpeiTue u uccnenoBanue ¢oroapdexra. Oneitel A. I'. CronmeroBa. 3akoHbl (oTodddexTa.
VYpaBHenue DiinmreiiHa uig pororddexra. «KpacHas rpanuna» Gotorddexra.

Jasnenune cBera. OnwiTel [1. H. JIeOGenena.

XUMHYECKOE IEMCTBUE CBETA.

TexHUuyeckue ycTpoicTBa M MpaKkTUYECKOE NMpUMEHEHHE: (POTOINEMEHT, (POTONATUHMK, COJHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHET0 poTodpdekTa.

Cseroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesauto o -yactuil. [lmanerapHas monuens
aroma. [loctynarel bopa. M3nydyenue u mnornomeHue (OTOHOB IMPH MEpexojie aToMa C OJHOTO YPOBHS
SHEpruu Ha Apyrou. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEPrUM aToOMa BOJIOPOJA.

BonnoBssle cBolicTBa yactuu. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.



TexHuueckue ycTpOHCTBAa M NPAKTUUYECKOE NPUMEHEHHE: CIIEKTPAJbHbIA aHaIN3 (CHEKTPOCKOIN),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnenb oneiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nHedvaTbIX CleKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Hablnronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, 10Ka3bIBAIOLIUE CIOKHOCTh CTpOeHUs sapa. OTKPhITHE PaluOaKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHuio cocraBa paaMoOaKTUBHOro uinmydeHus. CBoiicTBa anbda-, Oera-, ramma-
u3NyyeHus. BnusiHue pairoakTUBHOCTH Ha )KMBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA W HelTpoHa. HyknonHas moxens snapa I'eizenOepra—lBanenko. 3apsia sapa.
Maccosoe uncio sapa. M3oromnsl.

Anbda-pacniaz. DJIEKTpPOHHBIM ¥ TO3UTPOHHBIA  OeTa-pacmaa. [amMma-uzinydeHue. 3akoH
paZMoaKTUBHOIO pacraja.

DHeprus CBS3U HYKIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepusiii peaktop. Tepmosaepubiii cunres. [IpoOnemMbl M MEPCHEKTUBBI SAECPHON SHEPTETUKH.
DKOJIOTM4ECKHE aCIEKThI s,IEPHON IHEPIETUKH.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

DyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: O3UMETp, Kamepa BuibcoHa, siaepHBIN
peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOLUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes S. JieMeHTBI ACTPOHOMHH M ACTPOPU3UKH

Oransl pa3BUTHA acTpoHOMUU. [TpuKIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUYCHUE aCTPOHOMHUH.

Bup 3Bé3anoro neb6a. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. ConmHeuyHasi akTMBHOCTh. Mcrounuk sHeprun ConHua W 3BE371. 3BE3IBI, UX OCHOBHBIE
XapakTEePUCTUKU.  JuarpaMma  «CHEKTpaJbHBIM  KJacC  —  CBETHMOCTBY».  3BE3/ABI  TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM IOCJIEI0BAaTEIbHOCTH.
Buytpennee ctpoenue 3B€31. COBpeMEHHbIE NMPEACTABICHUS O MPOUCXOXKICHUH U 3Bomonuu CoiHIa U
3BE3]1. DTambl )KU3HU 3BE3I.

Mneunsiii Ilyte — nama [amaktuka. [lomoxenue u nBmwxkenne Connma B [amaktuke. Tumbl
rajiakTuk. PajuoranakTiuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa60ma. Pasberanue ramaktuk. Teopus bonbiioro
B3pbIBa. PennkroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

HabGmronenuss HEBOOPYXKEHHBIM TIa30M C HUCHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN IS
OTpesieNIeHUs] MOJOXKEHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fusi CeBepHOro
MOJTyIIapust U sIPKue 3BE3bL.

Habmonenus B Teneckon Jlynsl, miianer, Mneunoro Ilytu.

Paznen 6. O6o0maronee noBTOpeHue



Ponbp Qu3MKu W acTpOHOMHUM B 3KOHOMHUYECKOH, TEXHOJOTHUECKOW, COIMAIbHONH W 3THYECKOH
cepax IeATEIbHOCTH YENOBEKA, POJIb U MECTO (M3UKU M aCTPOHOMUHU B COBPEMEHHOW Hay4HOH KapTUHE
MHUpa, poib (PU3NYECKON TeopuH B (HOPMUPOBAHUM NPEACTABICHUN O (PU3MYECKON KapTHHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX NPEICTaBICHUN O
IIPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiracce ocymecTBIIsSIeTCs ¢ yUE€TOM COAEpIKaTEIbHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTUKU, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nowsmus, CBA3aHHBIE C HM3Yy4EHHEM METOAOB HAy4YHOIO IIO3HAHMSA: SIBIICHHE,
Hay4HbIil (akT, rumnoresa, (¢u3NYecKas BEJIWYMHA, 3aKOH, TEOpHs, HaOMI0IEeHHe, SKCIIEPUMEHT,
MOJIEJINPOBAHKE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (DYHKLMU: CHHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKIUM Ha OCH
KOOp/IMHAT, CJIO)KEHHUE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIMHA, NpPU3HAKK HOJA00MS
TPEYTOJILHUKOB, OTPEICTICHNE TUIOMAAN TUIOCKUX (GUTyp 1 00BEMa Tell.

buonoeusn: snexrpuyeckue SBIEHUS B KUBOM IpPHUpOJE, KoyieOaTelbHble JBHKEHHMS B JKUBOU
IIPUPO/IE, ONITUYECKUE SIBIICHUS B dKUBOM NPUpPOAE, ACHCTBUE pajivallii Ha )KUBbIE OPraHU3MBI.

Xumua: cTpoeHHUE aTOMOB M MOJIEKYJ, KpUCTaJUIM4ecKass CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHuTHBIE T1OJIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX pyA, (oTochéMKa 3eMHOM
MIOBEPXHOCTH, MPEJCKA3AHNE 3EMJIETPSCEHUH.

Texnonocus: JIMHAW DJIEKTpOIEpenad, TIEHEpaTop IMEPEMEHHOIO0 TOKAa, AJIEKTPOJABUIATElb,
WHAYKIIMOHHAS TIeYb, paaap, paAuoONpuEMHHEK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus, MpOeKIIMOHHBII
anmapar, BOJJOKOHHasl ONTHKA, COJTHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydeOHOro mpeamera «®du3nuka» Ha ypoBHE CpemaHero obmiero oOpa3zoBaHus (0a30BBIN
ypOBeHB) JOJI?KHO o0ecrieunTh AOCTHXKCHUC CICAYIOIIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W MPCAMCETHBIX
00pa3oBaTEeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «Pusnkay» AOHKHBI OTPakaTh TOTOBHOCTh
U CcnocoOHOCTh OOYUYaAIOMIMXCS PYKOBOJICTBOBATHCS C(POPMHUPOBAHHOW BHYTPEHHEW IMO3UIMEN JTMYHOCTH,
CUCTEeMON IEHHOCTHBIX OpUEHTAlUil, TMO3UTUBHBIX BHYTPEHHHUX YyOEXKJCHUN, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHIHCKOro OOIIecTBa, pACIIUPEHUE >KU3HEHHOTO OIBITa M ONbITa
NeSITeIbHOCTH B TPOLIECCE pealli3allid OCHOBHBIX HAIIPAaBJICHUN BOCIUTATENIbHON JESTENbHOCTH, B TOM
quCJIe B YAaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh I'PAXKJAHCKOM MO3ULIMK 00yUaroLerocsi Kak akTUBHOI'O U OTBETCTBEHHOT'O YJIeHA
POCCUICKOro 00IIIeCTBa;

IPUHITHE TPAJULUOHHBIX 00IIEUYETOBEUECKUX TYMAaHUCTUYECKUX U JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO J€SITEIbHOCTh B HHTEPECAX I'Pa)JAaHCKOr0 00IeCTBa, y4acTBOBATh B
caMOyIpaBJIEeHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIILHBIMH WHCTHTYTAMH B COOTBETCTBUU C MX (DYHKUHUAMU H
Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTUYECKOTO BOCTIUTAHUS

c(hOpPMUPOBAHHOCTH POCCUIMCKOM IPpaKTAHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHHUSM POCCUHCKHUX YUYEHBIX B
o0nactu (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIE PpEIICHUs, OPUEHTHUPYACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas O3CTETUKY HAy4YHOTO TBOPYECTBA, IPUCYILIETO
¢duznyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEeC K pazIMuHbIM cdepaM NpoPecCHOHATbHOM AEATENbHOCTH, B TOM YHCIE CBA3aHHBIM C
(U3UKON M TEXHHKOHM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccuu W pearn30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30oBaHUIO U caM0o00pa30BaHUIO B 001acTH (PU3UKHU Ha MPOTKEHUU
BCeM KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTbH IKOJIOIMYECKON KYJIbTYpPbI, OCO3HAHHE TI00aTbHOIO XapaKTepa dKOJIOTHYECKUX
npo0em;

IUIAHUPOBAHUE U OCYILECTBIEHUE JEHCTBUH B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHMS LEJeH
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIipeHHe ONbITa JEATENBHOCTH 3KOJOTMYECKON HAIIPABIEHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUI
1o gusuke;

7) IEHHOCTH HAYYHOT'0 TIO3HAHUS

c(OpMUPOBAHHOCT MHMPOBO33PEHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
¢dusnveckoil HayKku;



OCO3HAaHUE NIECHHOCTHU H&y‘-IHOﬁ ACATCIBHOCTH, TOTOBHOCTH B MPOHCCCC HUIYUYCHHA (pI/I3I/IKI/I
OCYIICCTBIIATD ITPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIBPHOCTh HHAWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

CaMOCTOSTENILHO (POPMYJIUPOBATh U aKTYaJIM3UPOBaTh MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIPEAEIIATh LUENN AESATEIbHOCTH, 3a]1aBaTh apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B PACCMaTPUBAEMBbIX (PU3HUYECKUX SIBICHUSX;

pa3palaTpiBaTh IUIAH pELICHUS MpoOJeMbl € YYETOM aHalM3a HMMEIOUIMXCS MaTepUalIbHBIX U
HeMaTepHUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLEHUBAaTh COOTBETCTBHE PE3YyJIbTaTOB LIEJISAM, OLIEHHWBATH
PHCKH ITOCIIEACTBUH 1A TEIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJHATH paOOTY B YCIOBUSAX PEabHOTO, BUPTYaJIbHOTO 1 KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciiefoBarebcKue 1eiCTBUA:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MMOHATUSMHU B METOAaMU (PU3NIECKOI HAYKH;

BJAJICTh HaBBIKAMHU Y4YEOHO-UCCIIEOBATENILCKOM M HMPOEKTHOM AEATENbHOCTH B 00JacTH (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY ITIOMCKY METOJOB peIIeHUs 3anad (U3NIeCKOTO
CoJIep>KaHus, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS;

BJIAQJE€Th BHUJAMU JESITEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAaHMS, €ro HHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YU€OHBIX CUTYallUsAX, B TOM YHUCJIE NIPU CO3aHUM Y4EOHBIX
MIPOEKTOB B 00JIACTH (PHU3HKH;

BBISIBJIATh MPUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTYaJIM3UpPOBATh 3ajlady, BBIIBUIATh TUIOTE3y €€
pellieHnsl, HaXOAMTb apryMEHThl JUIsl JIOKa3aTelbCTBAa CBOMX YTBEP)KICHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH PELICHMUS;

AQHAIN3UPOBATh IOJIyUEHHBIE B XOJE PELIEHHUS 3aJaud pPe3ylbTaTbl, KPUTHUUECKU OLEHUBATh HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jla4ll B 00pa30BATEIbHON JEATEIBHOCTH, B TOM YHUCIIE
IIPU U3YYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIBHBIE MIOAXOAbI U PELICHHUS,

CTaBUTh MPOOJIEMBI U 3a]]a4uH, TOIyCKAIOIINE albTEepPHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIQ/IETh HABBIKAMU TOJy4YeHUS HMHMOpMALUKU (U3NYECKOTO COJEp’KaHUs M3 HCTOUYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHAJIU3, CUCTEMATU3ALMI0 U UHTEPIPETALUI0 HHPOPMALIUU
Pa3IMYHBIX BUJOB U (POPM IMpeACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIONIb30BaTh CpeACTBAa HMH(DOPMAIMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJIOTUH B pELICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U OPTaHU3aLMOHHBIX 33734 C COOIOZCHUEM TpeOOBAaHUM 3PrOHOMUKH,
TEXHUKH O€30IaCHOCTH, THUTHEHBbI, pPEecypcocOepeKeHUs, TMPAaBOBBIX M ATHUYECKUX HOPM, HOPM
MH(POPMAIMOHHOM 6€30MacHOCTH;

co3/aBaTh TEKCTbl (DU3MUECKOro COJAEp)KaHHA B Pa3WyHBIX (opMaTax € Y4€TOM Ha3HAUCHUS
uH(pOpMAaIIUY U LIEIEeBOI ayIMTOPHH, BEIOUpasi ONTUMAIbHYIO ()OpMY NPECTABICHUS U BU3yaIH3alHH.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe yueOHbIe JeHCTBHUSA:

OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
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MOHUMATh U UCTIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHMBHUYyaIbHON paboTHI;

BBIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JI€HCTBUI C y4ETOM OOIINX UHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0r'0 WICHA KOJIJICKTHUBA;

IIPUHUMATD LEIH COBMECTHOU JESATECIBHOCTH, OPraHU30BBIBATE U KOOPAMHHUPOBATh JCHUCTBUSA IO €€
JTOCTHIKEHHUIO: COCTABJIATh IUIAH ICHCTBUHN, paclpeesiaTh pOJIU ¢ Y4ETOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLICHUBATh KayeCTBO CBOETO BKJAJa W KAKIOrO yYacTHHKAa KOMAaHIbl B OOMIMI pe3ynbTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACH C IIO3ULUU HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYLIECTBIIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalHUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh M03HABATEIbHYIO ACSITENLHOCTh B 00JacTH (PU3MKU M aCTPOHOMHUH,
BBISBJIATH MPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATH COOCTBEHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX 3a7a4, IJIaH BBINOJIHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U NMPEANIOYTEHU;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK{ y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PELICHHE;

OIICHUBATDH MPUOOPETEHHBIH OIIBIT;

CrocoOCcTBOBaTh (POPMUPOBAHUIO M NPOSBICHUIO JSPYAUIHMH B 001acTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00PAa30BaTEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBHI B JICSITEIBHOCTD, OLICHUBATH COOTBETCTBUE
pe3yiabTaTOB LIEJISIM;

BJIAJICTh HABBIKAMH II03HABATEIbHOW pE(IEKCHH Kak OCO3HAHMS COBEPIIAEMBIX JEHCTBHHA U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI peIeKCHH JIJIS OLIEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHMUMasi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporecce nocTukeHUs! IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpaMMbl 10 (U3HUKE 7S YPOBHS
cpeaHero ooOmiero o0pa3oBaHMsA Yy OOYYaroIIMXCs COBEPUIEHCTBYETCS HMOILMOHANBHBIM HMHTEIUIEKT,
Ipearnoaralouii copMUpOBaHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOIIErO CIIOCOOHOCTh MOHUMAaTh CBOE AMOIIMOHAILHOE COCTOSHHE, BUACTH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU SMOIMOHAIIBHON c(hephl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJIEHNE, CIIOCOOHOCTh aAaNTHPOBATHCS K AMOITMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISITH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHIKEHHUIO IENH U YCIeXy, ONTHMH3M,
WHUILIMATUBHOCTb, YMEHUE AEHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh SMOLIMOHAIBHOE COCTOSHUE IPYTUX, YYUTHIBATH
€ro MpH OCYILECTBIEHUH OOLIECHHS, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COITMATPHBIX HaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JAPYTUMH JIFOIbMH,
3a00THUTHCA, IPOSBISATH HHTEPEC U pa3peniaTh KOHPIUKTHL.

INPEAMETHBIE PE3YJIbTATbBI
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K koniy o0y4yenus B 11 kiacce npenMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPHUPOBATh HA MpHUMEpax poiib U MecTO (Pu3uKu B (HPOPMHUPOBAHHHM COBPEMEHHOUN HaydHOI
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH M TEXHOJOTWH, B MPAKTUYECKON JEATEIIBHOCTH JIFOJEH,
LEJIOCTHOCTh ¥ €IMHCTBO (pU3MUECKON KapTUHBI MUPA;

YUUTBHIBaTh T'PAHULbI MPUMEHEHHS] W3YYECHHBIX (DU3MUECKUX MOJENIeH: TOUYEUHBIM AJIEKTPUYECKUI
3apsij, JIyd CBETa, TOUYCUHBI UCTOUYHUK CBETA, sIEPHAsi MOJAEIh aTOMa, HYKJIOHHAsi MOJIEIb aTOMHOTO siipa
IIpU pelIeHun (PU3NYECKUX 3a/1ay;

pacrio3HaBath (U3MYECKHE SBJICHUS (MPOLECCH]) W OOBACHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOM (DM3UKH: SJIEKTPUUYECKasi TPOBOAUMOCTh, TEINIOBOE, CBETOBOE, XUMUYECKOE,
MarHMUTHOE JICUCTBHUS TOKAa, B3aWMOJACHCTBHE MArHUTOB, OJJICKTPOMArHUTHAS WHAYKLUS, ICHCTBHE
MarHMTHOT'O MOJISI HA POBOJHUK C TOKOM U JBHKYIIUICS 3apsi], 2JIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBI,
NPSMOJIMHEHHOE PAaCHpPOCTPAHEHUE CBETA, OTPAKEHHUE, MpesoMiIeHHe, WHTephepeHus, Audpakiuus u
MOJISIpU3aIisl CBETa, JUCHEpCHs cBeTa, doTodekrpuueckuii d3pdext (hoToaddekr), cBeToBOE TaBiICHUE,
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aTOMa BOJOPO/a, ECTECTBEHHAS U HICKYCCTBEHHAs! PaMOaKTUBHOCTH;

ONKCHIBATh HW3YYCHHBIE CBOICTBa BellecTBa  (9JIEKTPUYECKHWE, MArHUTHBIE, OINTHYECKHE,
AIIEKTPHUYECKYIO TMPOBOAMMOCTD PA3JIMUHBIX CPEA) U JICKTPOMATHUTHBIC SBIECHUS (TIPOLIECCHI), MCIIONB3YS
¢dbu3nyecKkrue BEIMYMHBI: dJIEKTPUUYECKHUI 3apsij, CHJIa TOKA, dJIEKTPUYECKOe HANpPsDKEHUE, DIIEKTPUYECKOoe
COIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAs CHuiia, paboTa TOKa, MHIYKIHS MarHUTHOTO
nosisi, cuia Amrmepa, cuia JlopeHna, MHIYKTUBHOCTDh KAaTYIIKH, YHEPTUS SJCKTPUUECKOTO M MArHUTHOTO
MoJIeH, TepuoJ M YacToTa KojeOaHWid B KOJIeOATEIbHOM KOHTYpE, 3apsii W CHja TOKa B IIpPOILEcCe
TFapMOHHYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHuii, (POKYCHOE PAacCTOSHHE W ONTHUYECKas CHJIa JIMH3BI, MPH
ONMCAaHWM TPABWIBHO TPAKTOBATh (U3WYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OOO3HAueHHs W
€IMHHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BETUYHUHY C JPYTMMH BETUYHMHAMU;

ONKCBHIBATh W3yYCHHBIC KBAHTOBHIC SIBICHHS W MPOIECCHI, UCHONB3yd (PU3MYECKHE BEITHMUMHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, DHEPIHs M UMIYJIbC (POTOHA, MEPUOJT
MOJTypactiaga, SHEPTHsl CBA3M aTOMHBIX S/IEp, MPU ONMHMCAHUH TPABMIBHO TPAKTOBATh (PU3UYECKUN CMBICT
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS U EIUHUIBL, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BETHYNHAMU, BBIYUCIIATh 3HAYCHUE (PHU3NUIESCKON BEITHYNHBI,

aAHATM3UPOBATh (PU3UUYECKHE MPOLIECCHl U SBICHUS, UCIONb3yd (U3HMUECKHE 3aKOHBI U MPUHIUIIBL:
3akoH Oma, 3aKOHBI TOCJIEJIOBATENILHOTO M TApaJUIeTbHOTO COCTUHEHHs MPOBOJHUKOB, 3aKOH JXKoyms—
Jlenna, 3akOH SJEKTPOMArHUTHOM WHAYKLWHU, 3aKOH MPSIMOJMHEWHOTO PACIPOCTPAHEHHsI CBETA, 3aKOHBI
OTpa)XEHUs CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEHHE OWHIITeHHa s (oTodddekra, 3aKoH
COXPAaHEHHUS DPHEPTUHU, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHHUS SJEKTPHUUECKOTO 3apsia, 3aKOH
COXpaHEHHs MacCOBOTO YHCIa, MOCTyJaThl bopa, 3aKOH pagroaKTUBHOTO pacmaza, MpU 3TOM pa3invarb
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHWE U YCIOBUS (TpaHUIlbl, 00IacTH)
MIPUMEHUMOCTH;

OTIpEeIeNATh HaIMpaBlIeHWE BEKTOpPAa HMHIYKIIMM MAarHUTHOTO TOJS TPOBOAHHKA C TOKOM, CHIIBI
Awmniepa u cuinsl JIopenna;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBIMIOJIHATh  OKCHEPUMEHTHI TI0 HWCCIEAOBAaHUIO (U3WYECKHX SBICHHA H  TPOLECCOB C
UCIONIb30BaHUEM TIPSIMBIX U KOCBEHHBIX H3MEPEHMii: MpH 3TOM (QOpMyIHpoBaTh MpodlieMy/3agady u
THIIOTE3y Y4eOHOTO IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEMIOKEHHOTO O0OPYAOBAHHS, MPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOBL;

OCYIIECTBIIATh TPSIMBbIE W KOCBCHHBIC HW3MEPEHHUS (U3WYSCKUX BEIWYHMH, MPH 3TOM BBIOUPATH
ONITUMAJIBHBIN CIIOCOO U3MEPEHHUS U MCII0JIb30BaTh N3BECTHBIE METO/IbI OIIEHKU MOTPEIIHOCTEN N3MEpPEHHIA;

UCCIIEIOBATh 3aBUCHUMOCTH (DU3WYECKHUX BEJIMYHMH C UCTIOIB30BAHUEM TPSMBIX H3MEPEHHIA: TIPH STOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCUPOBATh PE3yAbTaThl MOTYYEHHONW 3aBUCUMOCTH (DM3MUECKUX BEIUYHH B
BUJIe TAOJHII U TPAQHKOB, A€TIaTh BEIBOIBI 10 Pe3yJIbTaTaM MUCCIIETOBAHMS,

coOnrofath mpaBuia 0€30MacHOro TpyAa MpU TMPOBEACHUM WCCIEAOBAHUNW B paMKax ydeOHOro
OKCIIEPUMEHTa,  Y4eOHO-MCCIEOBATENbCKOH M TPOEKTHOM  JESITEIBbHOCTH C  HCIOJB30BAHHUEM
WU3MEPUTENBHBIX YCTPOUCTB U Ta00PaTOPHOTO 00OPYIOBAHHUS;
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pemath pacuéTHbIE 3a/1a4M C SBHO 3aJaHHON (PU3UUECKOM MOIENbIO, UCIOB3Ys (PU3HUECKUe 3aKOHBI
U NIPUHLMIIBL, HA OCHOBE aHaJIM3a yCJIOBHA 33Ja4 BHIOMPATh (GU3UUECKYIO0 MOJIENb, BBIICIATh (PU3NUECKUE
BEJIMYMHBI U (OPMYIbI, HEOOXOOUMBIE sl €€ pelleHHs], MPOBOAUTh PAacUYEThl M OLEHHUBATH PEATbHOCTD
MOJTyYEHHOT0 3HaYCHMs (PU3NYECKON BETMYHHBI;

pemiatb  Ka4eCTBEHHBIC  3aJa4yM: BBICTPAMBATh JIOTMYECKHM HEIPOTUBOPEUHMBYIO  LIETIOUYKY
paccyXKIeHUI ¢ OOpO Ha N3YyYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SABIICHMS;

UCITIOJIb30BaTh MPH PEIICHHH Y4YeOHBIX 3a7ad COBPEMEHHbIC WH(OPMAIIMOHHBIC TEXHOJOTUHU JUIA
IIOUCKA, CTPYKTYPUPOBAaHUS, WHTEpHpETalMM M TNPEACTaBICHUS Y4eOHOM U Hay4yHO-IIOMYJIIPHOMN
uHpOpMAlUY, TOTYYEHHOW U3 pPAa3IMYHBIX HCTOYHHUKOB, KPUTUYECKH AHAIM3WPOBATH IOIy4aeMYIO
nHpopMaIuo;

OOBSICHATH MPUHIIMITBI ACHCTBHS MAIIWH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iNyaTh YCIOBUS
ux 0€3011aCHOI0 UCIOJIb30BaHMs B IOBCETHEBHOM JKU3HU;

NPUBOINUTH TMPUMEPHI BKJIA/a POCCUHUCKUX W 3apyOekHBIX yUEHBIX-(PU3HKOB B Pa3BUTHE HAYKH, B
00BsSICHEHHUE ITPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUSA o busnke B IIOBCEJHEBHOM JKU3HU
i o0ecrieyeHus 0e30MacHOCTH MpHU OOpalleHuu ¢ NpuOopaMM M TEXHUYECKHMH YCTpOMCTBaMH, VIS
COXpaHEHHS 3JI0POBBS U COOIIOACHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B IpyIIeE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIIBHBIX POJeH, MJIaHUPOBaTh pabOTy IPYIIIbI,
paLOHAIBHO pacupenensiTh 00513aHHOCTH U IJIAHUPOBATh NEATENBHOCTD
B HECTAHJAPTHBIX CHUTyalusAX, aJCKBAaTHO OLIEHMBATH BKJAJ KAKIONO U3 YYAaCTHUKOB TIPYIIIbI
B pEILIEHUE pacCMaTPUBAEMON MPOOJIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieiioB U K I (uudpossbie)
n/n TeM NMPOrpaMMbl Bcero OHT%O‘M’HHe paKTﬁ"quK"e oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypesI
Pazpen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHOe 1noJje. DIeKTPOMarHuTHAs UHTYKIUS 11 1 3 Bubmoreka HOK
' ’ https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
bubnunoreka LIOK
2.1 MexaHU4YeCKHEe U AJICKTPOMAarHUTHBIE KOJIeOaHMs 9 1 https://m.edsoo.ru/7f41c97¢
bubnunorexa LIOK
2.2 MexaHu4YeCcKUe U 3JEKTPOMATHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97¢
bubmuoreka [{OK
2.3 Onrrka 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHN
. bubmmoreka IIOK
3.1 OCHOBBI CTICTIHAIBHOM TE€OPUH OTHOCUTEIHBHOCTH 4 1 https://m.eds0o.ru/7f41c97¢
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
. bu6nmorexa LIOK
4.1 DJ1eMEHTHI KBAHTOBOM OIITHUKH 6 https://m.edsoo.ru/7f41c97¢
bubmmoteka IIOK
4.2 Crpocnue aToma 4 https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
4.3 ATOMHOE 571pO 5 https://m.edsoo.ru/7f41c97¢c
Uroro mo pazneny 15
Pa3nea 5. DJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU
5.1  DnemeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 1 bubmorexa TIOK
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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

Hroro no pazneny

Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o0maromiee MOBTOPEHHE

Hroro no pazneny
PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68
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ITOYPOYHOE IIVTAHUPOBAHHUE

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka
n/n yp Bcero KOHTpﬁOJILHLIe HpaKTﬁ"quK"e U3y4YeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypesl
[TocTossHHBIE MArHUTHI U UX B3aUMOJECHCTBUE.
1 MaruuTHoe noJie. BekTop MarHuTHOM MHAYKIUH 1 buGmuorexa LIOK
., ) https://m.edso0.ru/ff0c9778
JIuHMKM MarHUTHON MHAYKIIUU
5 MarsuTHO€ noje NpoOBOAHUKA ¢ TOKOM. OnbIT 1 bubnmoreka [JOK
Opcrena. BzaumoencTBre mpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
Jlaboparopuas padota «/3y4eHre MarHUTHOTO TIOJIS bubnnoreka [JOK
3 1 1 _
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
eiicTBHEe MarHUTHOTO MOJIS HA TIPOBOJHUK C TOKOM.
4 élnﬂa Awmmnepa. JlabopaTopHas agOTa iI/Iccne;[OBaHHe 1 1 bubmnorexa LIOK
N pa. patopHa p https://m.edsoo.ru/ff0c9acO
JEHCTBHS MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»
eiiCTBHE MarHUTHOTO TOJIS Ha JABHX cst
) i sDKeHHYI0 yactuiy. Cuna Hoﬂeﬂuzull)}:gom CHJIBI 1 bubmorexa LIOK
p yro Y. p ’ https://m.edsoo.ru/ff0c9df4
Jlopenna
DOnekrpomMarauTHas HHAyKIus. [loTok BekTopa
6 MarHuTHON HHAYKIuU. DJIC uayknuu. 3akoH 1
3JIEKTPOMAarHUTHOM MHAYKIMU Papanes
7 Jlaboparopnas padota «MccrnenoBanue saBieHus 1 1 bubnuoreka [IOK
3JIEKTPOMArHUTHON UHIYKLIUK» https://m.edsoo.ru/ffOcal50
NunyktuBHOCTD. SIBNenue camounaykuuu. IJC
8 Calvf[O);IKHI[ UN. DHEPrust MaFHI/ITHgZOLII'IOHSI Kil[T KH C 1 Bubumorexa [IOK
YRUIH. p yu https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE o€
TexHu4eckue ycTpoiicTBa U UX NPUMEHEHHE:
9 MTOCTOSTHHBIE MaTrHUTHI, JIEKTPOMArHUTHI, 1
AJIEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHI, MTHAYKIIHOHHAS TIeYb
O6o0maromuii ypok «MarauTHoe moJe. bubnmnorexa [JOK
10 1 _
DneKTpOMarHuTHasi MHIYKIUS» https://m.edsoo.ru/ffOcab82
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KontponbHas pabota mo teme «MarHuTHoe 1oJie.

bubmuoreka [JOK

11
DneKTpOMarHuTHast MHIYKIIUS» https://m.edsoo.ru/ffOcad58
CB0OOIHBIC MEXaHHUECKUE KOJICOaHUSI.
bubmuorexa [JOK
12 Tapmonmueckue kKoneOanus. Y paBHECHUE _
- https://m.edsoo.ru/ffOcaf06
rapMOHHYECKUX KosieOanwuii. [IpeBpamenue snepruu
Jlaboparopnas padota «lccrnenoBanue 3aBUCUMOCTH
13  mepuopa manbIx KoJeOaHU rpy3a Ha HUTU OT JUTMHBI
HUTHU U MacChl Ipy3a»
Koneb6arenbubiit koHTYp. CBOOOIHBIE
14  VIEKTPOMArHUTHBIC KoJeOaHus B UACATLHOM bubnnoreka [HOK
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMH U JIEKTPOMATHUTHBIMU KOJICOAHHUSIMH
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B bubnuoreka [IOK
ujeabHOM K0JIeOaTeTbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyXarONINX KOJIeOaHUSX.
16 BII))IH JICHHBIC Mexali:l(qecxne kosieOanms. Pe3onanc Eubmorexa IIOK
YK ) ' https://m.edsoo.ru/ffOcbb86
By IeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHs
[Tepemennbiii Tok. CHHYCOUJATBHBIN TEPEMEHHBIIN
17 TOI? MorttHocTh 1€ eME}EIHHOI‘O TOKa AMII;II/IT JTHOE U brbmoreka LJOK
. p ) Y https://m.edsoo.ru/ffOcbd34
JeCTBYIOIIEe 3HAUCHNUE CHIIBI TOKA U HATIPSDKEHUS
18 Tpancdopmarop. IIpousBoactso, nepeaayua u
noTpedlieHne NEKTPUIECKON IHEPTHH
YCTpoHCTBO U PaKTHYECKOE MPUMEHEHUE
19 BJIGIEF I/IquKoropsBOHKa reHe ETO a IEpeMEHHOTO bubmorexa [JOK
prect ’ patopa riep https://m.edsoo.ru/ff0cc324
TOKa, IMHUH dIIeKTporepenady
DKOJOTHYECKHE PUCKU MPU TPOU3BOJICTBE
20  snextposneprun. KympTypa HCTIOIB30BaHUS
ANEKTPOIHEPTHH B MMOBCETHEBHON KU3HU
MexaHuuecKkre BOJHBI, YCIOBHUS paCIPOCTPAHEHUSI.
21  Ilepwon. CxopocTh ac’ny OCT aHepHHﬂpH )IJ'II:/IHa BOJTHBI Eubmorexa LIOK
PHOL. p pactipoctp ' https://m.edsoo.ru/ff0ccab4
[Tonepeunblie ¥ MPOIOIBLHBIE BOTHBI
29 3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKa. BricoTa bubmuotexa [JOK

ToHa. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc
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DJIEKTPOMAarHUTHHIEC BOJIHBI, UX CBOMCTBA U CKOPOCTb.

bubmuoreka [JOK

2
3 [ITxana 31eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe
o4 [IpuHIUIIBI paguoCBA3U U TeleBUaeHU. Pazputue
cpencTB cBsizu. Pagmonokarus
bubmuorexa [JOK
25  KontpoabHas pabora «KosiebaHus U BOJTHBD) https://m.edsoo.ru/f0cc6fs
[IpssMonuHENHOE pacIIPOCTPAHEHUE CBETA B
26 o pHo OJIHO cpe, IZ: Tcl))qeqli)mﬁ HCTOYHUK cBeTa. JI bubmorexa LIOK
AHOPOIHON CPezie. Sk https://m.eds00.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubmumoreka [IOK
27 . .
[TocTpoenue n3o0paxkeHn# B MIIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue ceta. [lonHOE BHYTpEHHEE OTPAXKEHHUE. bubnnoreka [JOK
[IpenenbHbIN yroa MOJTHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ffOcd7f6
Jlaboparopnas pabota «/3mepeHue nokasarens bubnuotexa [JOK
29 .
MPETOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [locTpoenue nzobpaxkenuii B inaze. @opmyia bubnnoreka [JOK
30 . :
TOHKOM JIMH3BI. Y BEJIMYEHUE JIUH3BI https://m.edsoo.ru/ffOcdd1e
31 Jlaboparopnas pabota «lccienoBanre CBONCTB
M300paXKCHUI B TMH3AX)
Hucnepcus ceeta. CiokHbII cocTaB 0€JI0ro CBeTa.
32  lBer. JJaboparopHas pabota «HaGmonenue
JUCIIEPCUU CBETa»
Wutepdepennus ceera. udpakius cera. bubnnorexka [JOK
33 N .
JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34  TlomepeuyHocTb cBeTOBBIX BoJH. [lonspusanus ceera bubmiorexa HOK
p ' p https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckre NpuOOPHI U yCTPOHCTBA U YCIOBUS HX
0€3011acHOr0 MPUMEHEHHS
36 ['panu1pl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubnuorexa [IOK
ITocTynatsl cieuaibHOM TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE bubnnorexa [JOK
BPEMEHU U COKPAILICHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
38 | DHeprus ¥ UMITYJIbC PEISATUBUCTCKOHN YacTUIlbl. CBsI3b bubnuotexa [JOK
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MAaCCBhI C SHEPTUEH U UMITYJILCOM. DHEPTHUS TOKOS

https://m.edsoo.ru/ffOcfc68

39 Kontponbnas padota «Ontuka. OCHOBBI ClIEIHATILHON bubnunoreka [HOK
TEOPUHU OTHOCUTEIIBLHOCTHY https://m.edsoo.ru/ffOcf6f0

40 ®otonsl. Dopmyna [1nanka. DHeprus U UMIYJIbC bubnmoreka [JOK
¢dorona https://m.edsoo.ru/ffOcfel6

a1 OtkpsiTue u uccnenoBanue porodddexra. OnbITh A. bubnnoreka [HOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4

42 3akoHbl poTtorddexra. YpaBHeHHE DUHIITCHHA IS bubnmoreka [JOK
dororddekra. «KpacHas rpanunay horodrddexra https://m.edsoo.ru/ff0d015e

43 Hasnenue ceeta. Onbitel I1. H. JIeGenena. bubnnoreka [HOK
XUMHUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuyeckre yCTpOHCTBA U MPAKTUYECKOE

44 | nmpumenenue: GOTOIIEMEHT, (POTOAATUHK, COTHEUHAS
Oarapesi, CBETOANO]]

45 Pemenue 3amau mo teMe «D1eMeHTH KBAHTOBOU bu6mmoreka [IOK
ONITUKHN» https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. Onbitel Pesepdopaa no bubnuorexa [JOK

46 :
paccesiHuio o-yactull. [Inanerapuas moaens aroma https://m.edsoo.ru/ff0d091a

bu6mmorexa [IOK

47 Ioctynatei bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornouieHue (POTOHOB MPHU MEPEXOE

48 aTOI\?If.: C OJIHOTO ypoI;IH;I 3He(11;r1/n/1 Ha n}fyroﬁPBmﬁﬂ bubmiorexa HOK

https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BosiHOBBIE cBOMCTBa yacTul. BosHsl ne bpons.
49 KopnyCKmepHo-BonHOBoﬁHnyannsM Ié]nol;){TaHHoe u bubmorexa HOK
’ https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyY€HHE

50 OTtkpsiTHE pagunoakTuBHOCTH. OnbITH Pezepdopaa mo bubnuotexa [JOK
ONPEACIICHUIO COCTaBa PAJUOAKTUBHOTO U3ITYYCHUS https://m.edsoo.ru/ff0d0fd2

51 CsoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Bousaue
PaANOAKTUBHOCTH HA )KUBBIE OPTaHU3MbI
O i N LA -

TKPBITHE IPOTOHA M HEHTPOHa. H30TONbI abdha Bubmorexa LIOK

52 pacman. DIeKTpOHHBIN ¥ MO3UTPOHHBIN OeTa-pacrma.

I'amma-usnydenue
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53

DHeprus CBA31 HYKJIOHOB B siipe. SIIepHbIE peakiuu.
SAnepusrii peaktop. [IpoOraeMbl, MEPCIEKTUBHI,
9KOJIOTUYECKUE ACIIEKThI AJIEPHON SHEPreTUKU

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

54

DOneMeHTapHble YacTUulbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIIOJCHUS U PETUCTPALIUH SI€MEHTAPHBIX
yactull. Kpyrislii ctos « DyHaaMeHTalbHbIE
B3auMoJIeiCcTBHs. ENMHCTBO (U3MUeCKOil KapTHHBI
MHUpa»

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

55

Bun 3Bé3aH0T0 Heba. Co3Be3aus, spKue 3BE3bI,
IUTAHETHI, UX BUAUMOe ABrkeHne. CojIHEUHas CUCTEMA

56

57

Comnnne. ConHeuHass akTUBHOCTh. VICTOYHHMK SHEPrUuu
ConHma u 3BE31

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3 b
IJIaBHOM IOCJIEI0BAaTENbHOCTU. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE IIPEICTABICHUS O
IIPOUCXOXACHUHU U 3BoJronnu CosHLa u 3B€31

58

Mnineunsiii [1yTe — Hama ['anaktuka. [lonoxenue u
newkenue Comuna B [Nanaktuke. ["anaktuku. YEpHbie
JBIPBI B IAPAX TaJaKTUK

59
60

Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro
B3pbIBA. PenmnkTOBOE M3nmydyeHue. MeraranakTuka

HepemeHHble HpO6JIeMBI ACTPOHOMHUU

61

62

63

KonTponbHas pabota «neMeHThl aCTPOHOMHUU U
acTpoHU3UKI»

O6o06matomuii ypok. Ponb ¢pusuku u actTpoHOMuUu B
SKOHOMHUYECKOMN, TEXHOJOTMYECKOM, COITMATBLHON U
ITUYECKOM cdepax NesTeTbHOCTH YeTOBEKa
O606matomuit ypok. Ponb u Mecto pusmku u
aCTPOHOMUH B COBPEMEHHOM HAay4YHOH KapTHHE MUpa

64

O6o06maromuit ypok. Poib pusnueckoit Teopun B
(hopMHUPOBAHHUH MPEICTABIEHUN O PU3NMUECKON
KapTHHE MHpa

65

Oo6o06utaromuit ypok. Mecto ¢pu3nueckoil KapTHHBI
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MUpa B 00111eM psly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEICTaBICHUN O IPUPOAE

PesepBHblil ypok. MarautHoe mnoie.

66 DNeKTpOMarHuTHAs UHIYKIIHS 1
67 PesepBHblil ypok. OnTuka. OCHOBBI ClIELIMATIBHON 1
TEOPUU OTHOCUTEIIbHOCTH
68 Pesepnbiii ypok. KBanToBas ¢puzuka. DneMeHTHI 1 bubnmoreka [JOK
ACTPOHOMUU U aCTPOPUUKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO - METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. VueOnuk ®usmka 11 kmace, I'.S. Msakumes, b.b. byxosnes, B.M. Yapyrun. ®usuka 11
kiacc. ba3oBblii U yriyoneHHbIl ypoBeHb. YueOuuk. M., [Ipocsemenue. 2020T

2. Coopnuk 3ama4 o ¢usuke. PeimkeBuu A IL., M., [Ipoda, 2019 1.

3. Aunaxtrueckue Matepuansl Pusnka - 9 kiacc. Mapon A.E., Mapon E.A., M., [Ipoda, 20231

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. VyeOnuk ®uszuka 11 knacc, I'.S. Msxumes, b.b. byxosues, B.M. Hapyrun. ®usuka 11
kyacc. ba3oBwlii 1 yriy0OsieHHbIH ypoBeHb. YueOuuk. M., [Ipocsemienue. 2020r

2. Coopnuk 3anau no ¢usuke. PeivkeBuy A.I1., M., Ipoda, 2019 r.

3. Iunaxtnueckue matepuansl Gusuka -11 kmacc. Mapon A.E., Mapon E.A., M., llpoda, 2023r
4. J0.A. CaypoB. @wuszuka. I[loypounsie paspaborku. 11 &macc. Ilocobue ms

o0mieo0pa3oBaTenbHbIX Opranu3anuidi. bazoBelil u yriyOneHHslil ypoBeHb. M., IIpocBemenue.
2020 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. 000 « Knace»

2. bubnmuoreka 1udpoBoro oOpa3oBaTeNLHOrO KOHTEHTa. — PesxkuM poctyna: https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

3. Enunas xomnekuus nu@poBeIX 00pazoBaTeNbHBIX pecypcoB. — Pexxum goctyma: http://school-
collection.edu.ru

4. depepalbHBI LEHTP WHPOPMAIMOHHO-00pPA30BaTEIbHBIX pecypcoB. — Pexum mocryma
http://www.fcior.edu.ru/

5. Hudpossie oOpazoBarenbHbIe pecypehl. — Pexxum poctyna: http://www.openclass.ru

6. O6pa3zoBarenbHbIil moptan «Penry EI'Dy», «DUTTN»
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