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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTBHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MNPHUPOAbI, BBICTYINAas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCHOPTa, OCBOCHHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHUSI IPU BBIMOJIHEHUU UMH YUEOHBIX UCCIIEIOBAaHUI.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCeX pa3/ienoB (U3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM Npo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TeOpUH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0J B Kypce (DM3MKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOphIE B MporpamMme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YYEHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm sToM obOecrmeumBaeTcsi  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJIIENAETCS PENICHUIO PACYETHBIX M KA4€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUUYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (QU3MKK JTOJKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
NPUHITUTIOM MHHUMAJIBHOW JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHE MJIS YUYEHUYECKHX TMPAKTUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne dTUX Telield 00ecrieunBaeTCsl PelIeHueM CIEAYIOMNUX 3a/1a4d B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
oOBbsiCHeHHUS (PU3WYECKUX SBICHUA B TPUPOAC H JUISI TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHWMaHWC (UBUYECKUX OCHOB M TIPUHITUIIOB JEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTHU MOIyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEI0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
OCOOCHHOCTEH 00yYaromuXCs.



COJAEPKAHUE OBYUYEHUA

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKUWU. KapThHa JMHUA MarHUTHOM
WHIYKIUH TO0JIA MOCTOSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KATyIIKHA ¢ TOKOM. OnbIT Dpcrena. B3anmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib M HanIpaBJIeHUE. [[BUKEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJBIKYILAs Cula WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu apanes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABMKYILNAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuo Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKLIHMH. OJEKTPOJBIXKYILIAs Ccujia
CaMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKUMKW MarHUTHOTO TIOJISL.

B3aumozencTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIWH.

ITpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIHMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

M3ydeHre MarHuTHOT'O I10JIA KaTYIIKU C TOKOM.

HccenenoBanne neMCTBAS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanre sBIECHUS 3JIEKTPOMATHUTHOW UHIYKLUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apmonunyeckue konebanus. [lepuoxa, yactora, amrmumtyna u (asa KoseOaHUI.
[Ipy>KMHHBIN MasTHUK. MaremMaTu4eCKul MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHWYECKUMU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. Pezonanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemenHbiii TOK. CHUHYCOMJAIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HSHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJACTBE AIEKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUM JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KOJeOATENbHOM CUCTEMBbI (MPYKUHHBIA WITU
MaTeMaTUYECKUI MasTHHK).

Habmoienue 3aTyxaronmx KouaeOaHuil.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

HabGmronenue pezoHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwinorpaMMbl (3aBUCUMOCTU CUJIbI TOKA U HANPSIKEHUSI OT BPEMEHU) I
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MoOCIEeNOBAaTEIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPENAYH.



Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

HccnenoBanue 3aBUCMMOCTH MEPHOJIA MabIX KOJIEOaHHM rpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 6OJIHbL

MexaHnudeckue BOJIHBI, yciioBud pacnpoctpanenus. Ilepumon. CkopocTh
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHu4ecKue yYCTpPOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu n audppakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJeOaHUIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaXX€HHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuns, nHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI IPETIOMIIEHUS CBeTa. AOCOIIIOTHBIN MOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.



Hucnepcus ceeta. CroxxHblil cocTaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
paccTosiHuE U ONTHUYEeCKas cuja TOHKOM iuH3bL [locTpoeHune u3oOpakeHU B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B HUHTep(hEpEHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAKCMMYMOB T@pH NAJCHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHudeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHWE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEWHOE pAacHpPOCTPAHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpuodopBkl.

[TomHoe BHYyTpeHHEE OTpakeHne. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenne natepdepeHInm cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3Mepenue rnokazaress NpesIoMIICHUS CTEKIIA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

HabGmronenne nucrnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeNIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynatsel
CIIELIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIIITECHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU M COKpPAIICHUE
JUTAHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. DHEPIHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmya [lnanka cBsi3u sHEPrUH POTOHA C €TO YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitl A. I'. CrosneroBa. 3akOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiar
dboTorpdexra.

JlaBrienne cBeta. OnbiThl 11. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
IlmanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u morjonieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPTHMHM Ha Jpyroil. Buiel
criekTpoB. CIeKTp ypOBHEM SHEPrur aToMa BOJIOPO/IaA.

BosHoBEIE cBOMicTBa yacTull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Hab6nronenue mmHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCNEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUsl sjpa. OTKphITHE
pamuoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHurd  cocraBa



panuoakTuBHOrO wu3nydenus. CBoiicTBa anbda-, Oera-, ramMma-u3Iy4YCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITy4eHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledekT macch spa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIIEKTHUBBI
AJIEPHOU DHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dyHaameHTanpHbIe B3auMoAeicTBUs. EQMHCTBO (pr3nuecKkoil KapTUHBI MHpa.

TexHr4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpeKoB 4yacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JjieMeHTHI aCTPOHOMMHU M aCTPOPUNKHU

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKECHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CojHila U 3BE3.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU W 3BOIOIMK CoJIHIA U
3BE31. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama T'amaktuka. [lonoxenne m aBmwxkenue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHE.

MaciraOnast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus



HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MIPWIOKEHUHN I ONPENCIICHUS MOJI0KEHNS HEOSCHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBepHOro MOMyIapus U ipkue 3BE3IbI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O6001maoIee MOBTOPEHHUE

Ponp ¢usuku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOU cpepax MesTeTbHOCTH YEIOBEKa, PO U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHpPA, POJib PU3NUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHUpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIeHHWE CHUCTEMBl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW MpuUpoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBIM
aHau3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€Kd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSCCHUIA.

Texnonocusa: NWHUAKA DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, MHAYKUHWOHHAs II€4b, pajgap, PaguONpPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yudeOHOro mnpeamera «®Du3nka» Ha YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILECCE PEATU3ALNNA OCHOBHBIX HAIPABICHUMN
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU MHCTUTYTAaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEpPIIaTh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJ100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIW3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ pEIICHHS, HaXOJIWUTh apryMEHThI I JOKa3aTehCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIC 3a7ayd B 0O0pa30BaTEIHLHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMH IOJYYCHHS HMHGOpPMAIUU (PU3MUECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKKM W BO BHE-YPOUHOU
NEesATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYaTbHON
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPAWHUPOBATh NEHCTBUS TO €€ MOCTUIKEHUIO: COCTaBJIATh IUIaH JEHCTBHH,
pacmpenenartb pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO AESTENbHOCTh B 00JacTu
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS IPAKTUYECKONW paboThl ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl JPYTUX IMPU aHAJIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIHOKH.

B mpouecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHHUIO e H
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS] YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NECATEIBHOCTH IJIFOJEHU, LEJIOCTHOCTh U E€HUHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YYUTHIBATh TPAHMUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUYECKUU 3apsifl, Iy CBETA, TOYECYHBIA UCTOUYHHUK CBETA, SIACpPHAs



MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa MpH penieHUuH (PU3NIECKux
3ajad4;

pacrio3HaBaTh (PU3UYECKUE SIBJICHUS (IPOLECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM W JBIDKYIIHMICS 3apsl, SJICKTPOMArHUTHBIC KOJIeOaHUS WU
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddekT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEHYATOrO0 CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas W HCKYyCCTBEHHAs

pPaaAnOaAKTUBHOCTD,
OIIMCBbIBATb H3YYUYCHHBLIC CBOMCTBA BCIICCTBA (BJIGKTpI/I‘-ICCKI/IG, MAarduMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPOBOAUMOCTD Pa3INYHBIX cpez[) )51

AJIEKTPOMArHUTHBIEC SBJICHUS (MPOIECCHI), HCMONB3Ys (PU3HUYECKUE BEIUYUHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUECKOE HAIPSHKEHUE, BJIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIMAST MarHuTHOrO MoJis, cuia Ammnepa, cuia JlopeHia, MHAYKTUBHOCTD
KaTYIIKHA, SHEPTUSA DJICKTPUYECKOIO M MArHUTHOTO IIOJICH, MEPUOJ U YacTOTa
KoJieOaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B Mpolecce
rapMOHUYECKUX ODJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3BI, MPH OINHCAHWM MPAaBUIHLHO TPAKTOBATh (HU3UUCCKHI
CMBICI HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYCHHS W CIUHUIIBI, YyKa3bIBaTh
dbopMyJIbl, CBS3BIBAIOIME JAaHHYIO (U3HYECKYIO BEIMYHHY C JPYTHMH
BEJIMUYNHAMM;

ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SBIICHUS W MPOILECCHI, HCMOJIb3Ys
(bU3uYeCKUe BEITUYUHBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JIJTMHA BOJIHBI M
JacToTa CBETA, SHEPTUs M UMMYJIbC (DOTOHA, IEPHO]T TIOJIypaciaja, SHEPTus CBI3U
aTOMHBIX SIZIep, NPU OMUCAHUM TPABUIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJB3YEMbBIX BEJIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, yKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYK (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISTH 3HAUCHUE (DU3NUCCKON BETUYNHBI;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI M TPUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJUIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
VHIYKLWH, 3aKOH NPSIMOJIMHEMHOTO PACIpOCTPAHEHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHHMS MACCOBOTO YHMCIA, MOCTyJaTthl bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHE M YyCJIOBUS (TpaHUIlbl, OOJACTH)
NPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CuJjibl Amniepa u cuibl JIopeHna;

CTPOUTh W OIMCHIBATh H300paXEHHUE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 IMPEIOKEHHOTO OOOpPYIOBaHUsS, MPOBOJIUTH OMNBIT U
bopMyIMpPOBATH BHIBOHI,

OCYILIECTBIISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBATHh YCTAHOBKY, (UKCHPOBATh
pe3ysbTaThl MOJIYYEHHON 3aBUCHUMOCTH (PM3MUYECKHUX BEJIMYMH B BHUJAE TaOJIUIl U
rpauKoB, AeaTh BbIBOBI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opyI0BaHUS;

pemaTrh pacuéTHble 3aJa4d C SBHO 3aJaHHOM (DU3UYECKON MOJETbIo,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBUS 33a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3M4eCKON BEIMUUHBL;

penaTh KaueCTBEHHbIE 3aa4l: BBICTPAUBATh JIOTUYECKH HEMTPOTHBOPEUUBYIO
LEMOYKY pPACCYXKICHUN C OMOpOM Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaEMYI0 HH()OPMAIHIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MalIMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MacCHOr0 MCHOJIb30BaHUS B IMOBCEIHEBHON
KU3HY;



MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh Pa0OTy TPYIIbI, PAUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IUIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINBI B PEHICHUE pacCMaTPUBAEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIie
Ne ni/mm P Konrposbuble IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 2
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHU4YecKHe U AJIEKTPOMArHUTHBIC 9 0 9 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE bubnunoreka [JOK
2.2 5 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 1 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIIEIITMAJTBHOM TEOPUY OTHOCUTEJBHOCTH
31 OcHOBBI cIENMANIBHON TeOpUn 4 0 0 bubnnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazgeny 4



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

Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 DIeEMEHTHI KBAHTOBOU OIITHUKHU 6 Bubmaorexa ITOK
' https://m.edso0.ru/7f41c97c
bubmuoreka [JOK
4.2 4
Crpoerue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE S1pO S https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngs?;lr?::;;gg}; £41097¢
Hroro no pazneny 7
Paznen 6 OBOBUIAIOIIEE IOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOpeHNE 4 ngj;lr?:;{:o?ﬁﬁ £41c97c
Hroro no paznemy 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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

ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabsnble IIpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U UX
B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bubmuoreka [IOK
Bektop MarHuTHON MHIYKITUH. 04.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUIWH
MaruauTtHoe 1nose NpoBOJHUKA C
ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
B3aumoelicTBre IPOBOTHUKOB C 06.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota Nel
«I/I3yzeHI/IlZ MarII)H/ITHoro I0JIA 1 1 bubmmorexa LIOK
11.09.2023 = https://m.edsoo.ru/ff0c98fe
KaTYLIKH C TOKOM»
JlelicTBME€ MArHUTHOTO TIOJIS HA 1 bubmuoreka [IOK
IIPOBOAHMK C TOKOM. Cuita Amnepa. 13.09.2023 = https://m.edsoo.ru/ff0c9acO
JlelicTBME MArHUTHOTO TIOJIS HA
JBIKYIIYIOCS 3apSKEHHYIO YacCTHLLY. 1 bubmmnoreka HOK
Cua Jlopenna. PaGota cuibl 18.09.2023 @ https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHayKus. [ToTok
BEKTOpa MarHuTHOW uHAyKuuu. J1C 1
WHIYKIIUH. 3aKOH 3JICKTPOMarHUTHOU 20.09.2023
nHaykunn Papanest



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

JlabopaTtopHnast pabota Ne2
«HccnenoBanue siBICHUS
AJIEKTPOMATrHUTHON MHTYKIIHI)

25.09.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSB. fIBIEHUE

camounaykiuu. JJ]C caMOUHTyKIIHUHU.

9H€pI‘I/ISI MAarauMTHOTI'O IMOJIA KaTyIIKHU
C TOKOM. BHGKTpOMaFHI/ITHOC I10JIE

27.09.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCcTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb,
YCKOPHUTENH 2JIEMEHTAPHBIX YACTHIL,
MHAYKIMOHHAs I1eYb

02.10.2023

10

11

12

13

14

O6o06maromuit ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIAYKOUS»

Kontponbnas paborta Nel mo teme
«MarnuTtHoe nozse.
DNIEKTPOMAarHuTHasE UHIYKIUS

CB00OOIHBIE MEXAaHUYCCKHUE
kosiebanus. JJaboparopnas pabora
Ne3 «HMccaemoBanne 3aBUCUMOCTH
nepuoja Majblx KolleOaHuii rpy3a Ha
HUTH OT JUTHHBI HUTH B MACChI TPy3a»

JlaGopatopHas pabota Ned
«OrpenienieHue yCKOpeHUs
CBOOOTHOTO Ta/IEHUs IPH TOMOIIN
HUTSIHOTO MasITHUKAY.
Konebarenbublit KOHTYp. CBOOOIHBIE

SJICKTPOMArHuTHBIC KoJieOaHHS B
nACaJIbHOM KoJie0aTeIbHOM KOHTYpC.

04.10.2023

09.10.2023

11.10.2023

16.10.2023

18.10.2023

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

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

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Anamorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAaroiuiTHbIMH KoJIEOaHUSIMU

15

16

17

18

19

20

21

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUr B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

[IpencraBiaeHue O 3aTyXarOIINX
KoyieOaHusx. BeIHy X 1eHHBIE
MeXaHn4JecKHe Kojiebanus. Pe3onanc.
BI)IHY)KZ[GHHI)IG 3JIeKTpOMaFHI/ITHLIe
KOJIEOaHUS

IlepemennsbIil Tok. CHHYCOMIATBHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYIHOE 1
JICUCTBYIOILIEE 3HAYECHHUE CUIIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

YCTpolCTBO U IPaKTUYECKOE
IIPUMEHEHHUE DJIEKTPUUYECKOIO 3BOHKA,
reHeparopa nNepeMeHHOro TOKa,
JIMHUH JJIEKTpoIiepesad

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnosnb3oBaHus
IIEKTPO3HEPTUHU B ITOBCETHEBHOMN
KU3HH

MexaHnueckre BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.

23.10.2023

25.10.2023

08.11.2023

13.11.2023

15.11.2023

20.11.2023

22.11.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6nmorexa [IOK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbd34

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324

bubanoreka [JOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

CxopocTh pacnpocTpaHEHUs U JUTMHA
BOJIHBL. [loniepevnbie U po10JIbHBIC
BOJIHBI

3Byk. CKOpoCTbh 3ByKa. I poMKOCTh

bub6nmoreka [IOK

22
3ByKa. Bricora Tona. TemOp 3ByKka 27.11.2023  https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIC BOJTHBI, HX
23 cBoMcTBa U ckopocTh. [1Ikana bubmorexa LOK
poctb. 29.11.2023 = https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJH
[TpuHIUIIBI pAAHOCBSI3U U
24 .P
TeJeBUICHUs. Pa3BuTHe cpencts 04.12.2023
cBsi3u. Panmonokanus
o5 KonTtponpsHast padora No2 Bbu6motreka [JOK
«KonebaHust 1 BOJHBI» 06.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpsimonuHENHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJHOM Cpee. bubnnoreka [JOK
Toueunsblil ucTOUHUK cBeTa. Jlyd 11.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkenus ceera. [loctpoenue bubmmorexa [IOK
P . P 13.12.2023  https://m.edsoo.ru/ff0cd4e0
M300paKeHHH B TUIOCKOM 3€pKajie
[Tpenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpakeHue. [Ipenenbubril bubmuoreka [IOK
YIOJI IOJIHOTO BHYTPEHHETO 18.12.2023  https://m.edsoo.ru/ffOcd7{6
OTpaKCHHUS
JlaboparopHuas pabota Ne5
29 nu
«3mepenne mokazarenst 90.12.2023
MPETOMIICHUS CTEKIIa»
30 JIunzel. [Toctpoenne n300pakeHHI B bu6mmoreka [JOK



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

nuH3e. DopMyiia TOHKOM JTHH3BI. 25.12.2023  https://m.edsoo.ru/ff0cd67a
VBenuueHue TuH3bI
JlaboparopHas pabota Ne6

1 nu i

3 « ccneﬂOBa}iHe CBOWCTB 97 122023

U300paXEHUH B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
32 Oenoro cBera. LIBer. Habmonenue bubmmorexa [IOK
e 8 10.01.2024 https://m.edsoo.ru/ffocddle
JTUCTICPCUU CBETA.
HNurtepdepennus ceera. udpakmus
ceta. JludpakiuonHas pemerka.
33 Jla6o aﬁo(bf{)aﬂu aborta NE)6 bubmorexa HOK
paTopHat b . 15.01.2024 = https://m.edsoo.ru/ffOced22
«M3MepeHue JITMHBI CBETOBOM
BOJIHBDY.

34 [ToriepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsipuzanus cBera 17.01.2024  https://m.edsoo.ru/ffOcf02e
OnTuyeckue npudOpsl U yCTPOHCTBA

35 U YCJIOBHSI HX 0€30I1acHOTO 99 01.2024
NPUMEHCHHS
I'paHuIIBI TIPUMEHUMOCTH

36 KJlaccuueckor mexaHuku. [loctynarer bubnmnorexa [JOK
CIeNUaIbHON TEOpUHU 24.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.

37 3ame yIeHHe BPEMEHH B COKpaIleHUe bubmmorexa [IOK

g P patt 29.01.2024  https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus ¥ UMIYIbC PEISITUBUCTCKON
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U bubmorexa HOK
HEL P 31.01.2024  https://m.edsoo.ru/ffOcfc68

HUMITYJIBCOM. SHCpI‘I/IH ITOKOs



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
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KontponbHas padora Ne3 «OnTuka.

bubnunorexa LIOK

39 OCHOBEI CTICIHATEHOH TEOPHH 05.02.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®otounbl. Dopmyna [Inanka. DHeprus bubnmnoreka HOK
U UMITYJIbC ()OTOHA 07.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 110K
HOIHNOTEKA
41 .0 A.T.
poroshexra. Onrret 12.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hotorddexra. YpaBHeHUE
42 SI?IHLHTegl)Ha nqs)l(b(bOToa(b(geKTa bubmmorexa [IOK
A ’ 14.02.2024 = https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue cBera. Onwite [1. H.
43 JleOeneBa. XMMUYECKOE IEHICTBUE buGnuorexa [IOK
AeBa. A 19.02.2024 = https://m.edsoo.ru/ff0d04a6
cBera
TexHu4eckue ycTpoiucTsa u
a2 MPAKTHIECKOE TIPUMEHEHUE:!
dboTornemMeHT, GOTOATIUHK, 21.02.2024
CoNTHE4Has OaTapesi, CBETOUO/T
45 Pemenue 3amau mo reMe «IJ1€MEHTEI bu6nmorexa LIOK
KBAHTOBOH OIITHKM 26.02.2024 | https://m.edsoo.ru/ff0d0302
Monens atoma TomMcona. OTBITEI
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LIOK
pROPA p t 28.02.2024  https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
but6mmorekxa [IOK
47 Hocrynaret bopa 04.03.2024 | https://m.edsoo.ru/ff0dOafa
HNznyuenne orjonieHre (poToHo
8 | mptepexens mros comme BuGmorea [{OK
p pexon a 06.03.2024 | https://m.edsoo.ru/ff0d0afa

YPOBHS dHEPTrUM Ha Apyroil. Bumbl



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

CIIEKTPOB

49

50

51

52

BomHoBEIE cBOMCTBA yacTHIl. BOJHEI
ne bpoia. KopnyckymnsipHo-
BOJIHOBOM Jtyanu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

OTtkpspITHE PAIUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeznenenuto
COCTaBa PaJIMOAKTUBHOTO U3TyUYECHUS

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaJMOaKTHBHOCTH Ha YKHBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-uznydyenue

11.03.2024

13.03.2024

18.03.2024

20.03.2024

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

54

DHeprus CBS3U HYKJIOHOB B SIIpE.
Snepusle peakuuu. A nepHblit
peakrop. [IpoGiemMbl, NepCHeKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI SICPHON
SHEPIreTUKU

KonTponbHnas pabora Ne4 o teme
«KBanrtoBas pusmukay.

01.04.2024

03.04.2024

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

55

56

Bup 3Bé3nnoro neda. Co3se3nus,
HpKI/Ie SBéSHLI, IJIaHETHBI, X BUAUMOC
nemkenne. ComHeyHas cHCcTeEMa

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sneprun CosHua 1 3BE311

08.04.2024

10.04.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
nocJe0BaTeIbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBostonun CoJiHIA U 3BE3]T

Muneunsiii [lyTe — Hama ["aakTuka.
IMonoxxenue u nuxenue CoyHIIA B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIPAX TaJIAKTUK

Bcenennas. PazOeranue rajakThk.
Teopust bosbIoro B3phIBa.
PenukToBO€ H3iyyeHue.
Mertaranaktuka

15.04.2024

17.04.2024

22.04.2024

60

Hepemennsie mpo0ieMbl aCTPOHOMUU

24.04.2024

61

O6o6maromuit ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIMATbHOM 1
ATUYECKOH cdhepax nesTeTbHOCTH
YeJI0BeKa

27.04.2024

62

63

64

O6o06matomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA
KonTpomnpHas padora Ne5 "DneMeHTHI
ACTPOHOMMH U acTpopu3uKu".

Ponb pusnueckoit Teopun B
(bopMHpOBaHUY MPEICTABICHUH O
¢du3nueckoil kapTHE MHUpa

04.05.2024

06.05.2024

08.05.2024




O6o6marmuii ypok. Mecto
(GU3UYECKON KapTUHBI MUpa B 001IIeM

05 PSTy COBPEMEHHBIX €CTECTBEHHO- 1 13.05.2024
HAYYHBIX IPEICTABICHUN O IPUPOE
66 [IpomexyTounas arrectarus B popme 1
KOHTPOJIBHON pabOThI 15.05.2024
67 Ontuka. OCHOBBI CELUATIEHON 1
TEOPHUH OTHOCUTEIBHOCTH 20.05.2024
68 KBanroBas ¢usuka. J1eMeHThI 1 bubmmoreka [JOK
ACTPOHOMHUU U aCTPOPU3UKU 22.05.2024  https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 11 knacc/ Msxkumes I'.JI., byxosues b.b., Hapyrun B.M. nox
penaknueti [TapdenteeBoii H.A., AknmonepHoe o6mecTBo «3maTenscTBO

«IIpocBenieHue»

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA
®wusuka. 11 xnacc. [Toypounsie pa3padoTku K yueOHUKY - Msikuiesa I".51.,

Caypos HO.A.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

https://m.edsoo.ru.
http://school;
collection.edu.ru.



