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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHOi paboueil mporpamMmbl BOCHHUTAHUSA U
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb pPEATU3ALMN MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
W3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMIOJIHEHUU UMH YIEOHBIX UCCIIEIOBAHHI.

B ocHoBy kypca ¢u3WKu Ijis ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lesoB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU TTPOOJIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (hu3mueckue Teopuu (GopMHpPOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUst pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UMKA — OTO HKCHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHMCOK YUYCHHYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS  y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIIECCa HCXONS W3 OCOOCHHOCTEW IIJIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJENAETCS PEHICHUIO PACYETHBIX M KAuE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh N3YUEHHBIE 3aKOHbI U
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3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. Jlyid KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUsS Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k wmarepualibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CpEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (QuU3MKU JTOIKHO OBITH
HEeoOXouMoe J1abopaTopHoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBJIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pynOBaHHE I YYEHUUYECKHX TMPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, Pa3BUTHE WX HHTEIUICKTYyaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUN OOBSCHATH SBICHUSA C HCIOJIB30BAHHEM
bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeIyIoMNX 3a1ad B

mporiecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMmupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NUECKOl MOJCINIH, aJIeKBATHON yYCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS M IPOBEICHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH AJIi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BBI ypOBEHb) Ha YpOBHE CpEIHEro OOIIero

obpaszoBanus otBoauTcs B 11 kinacce — 102 gaca (3 yaca B HeZeIo).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JabopaTOpHBIX U

MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoBeNeHUsT JTa0OPaTOpPHBIX pPabOT U OMBITOB C Y4E€TOM HMHIAUBHUIYaJTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Pasnen 4. dinekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mosie. Bektop MarHuTHOM MHAyKuMH. IIpumHuun cynepnosuuun
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa JIMHUNA MarHUTHON
WHIYKIUU TOJIA MOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5IMHUN WHIYKIHH
MAarHuTHOrO ITOJIA JUIMHHOTO IIPSAMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpOBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb U HanpaBlieHKE. [[BHKeHNE 3apsHKEHHONW YaCTULBI
B OJIHOPOJIHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHne ANEeKTpOMarHMTHOM HMHAYKUMU. [IOTOK BEKTOpa MarHWTHOU
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »3ieKTpuyecKoe Tosie. ODJIEKTPOABIKYIIAs CUla WHIYKIUU B
IIPOBOJHUKE, IBWKYILEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIEHME CaMOMHAYKLUHMH. OJIEKTPOABIKYIIAs CHJIA
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3JeKTPOMariHuTHOM UHIYKIIAH.

[IpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI IOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKLUU.

Pa3nen 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepumona, vacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MasiTHUK. MaremMaTU4eCKuil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
koJiebanuid. [IpeBpailieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii  TOK. CHUHYyCOMJAIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya U MOTPEOICHUE IEKTPUUECKON
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUU dJIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIIENOBATENIBHOM COEAUMHEHUHU PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

WccnenoBanre 3aBUCUMOCTH TIEpHOa MajbIX KoJieOaHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENM W3 IOCJIEN0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u udppaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JIyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakims,
unrepdepeniuss. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpakeHus U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOI pE€30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KOJeOaHUM.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKeHUE,
pesIoMJICHUE, TOJSpU3anus, Tudpakius, UHTepdepeHITs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTPaHEHUE CBETA B
ogHopoaHou cpexe. JIyu ceera. TouedHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKae.



[Ipenomienue cBeta. 3aKOHBI NPEJIOMJIICHUS CBETa. AOCOIIOTHBIN MOKA3aTEelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBeta. CiioxHbI cocTaB O0enoro ceera. LIBer.

CoOupatonie u paccenBaromive JuH3bl. ToHkasg JsmH3a. DoKycHOe
paccTosiHUE W ONTHUYECKas cuja TOHKOM auH3bL. [locTpoenue uzo0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBEJIWYEHUE,
JaBaeMOe€ JIMH30M.

[Ipenebl NpUMEHMMOCTHA F€OMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOJEHHWS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEP(PEPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakuuonHas pemérka. YciaoBue HaONIOACHUA
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpssMOTMHENHOE PaACIpPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopuvie padomoi

N3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIbHOCTH



['panuupl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIICLIMAJIbHOW TEOPUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Heprun HOTOHA C €T0 YACTOTON. DHEPrust
U UMIyJbC (pOTOHA.

OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu morioumieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPO/IA.

BousiHOBBIE cBOVicTBa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.
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Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydCHHS.
BisiHue paaAnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HyknmonHas monens siiapa [eiizenOepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M30Torsbl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TMEpPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTUIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTBHI ACTPOHOMHUM U aCTPOPU3NKH

DTarnsbl pa3BUTHS aCTpoHOMUU. [ IpuKinagHOE U MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHH.

Buna 3Bé3nHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUKCHHUE.

ConuHeyHas cucTema.

Cosnne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHiia U 3BE3Z.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BOIonMK CoJiHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.
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Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa06:ma. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUIIOKEHUH JJIs1 OTIPEENICHUs TOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEeBEPHOro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM c(pepax NesTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHpPOBAHWM TPEACTABICHUA O (U3UUYECKON KapTHUHE MHUpa, MECTO
¢bu3znyeckoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHbIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsiETCS C
Y4ETOM COAECPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTE€MaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAyYHOTO
NO3HAHUA: SIBICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHHE UIONIAaU TIOCKUX (GUryp u o0bEMa Tel.

bBuonocus: snekrpuyeckue SBIEHUS B JKUBOM MpuUpoie, KojeOaTeslbHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paavanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPATbHBIN
aHaus.

l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMJIIETPSICEHU M.
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Texnonocusa: NWHUAKM DJIEKTPOINEpEAady, TEHEPATOpP MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHWOHHAs II€Yb, pajap, pPaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro npenMera «Dusukay T0IKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULMN 00YYAIOLIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPAXKITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIBHOCTH YUYEHOI0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOT'O TBOPYECTBA,

npucyiiero pu3n4Ieckon Hayke;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TIJ100aJIBLHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUN B OKPYKAIOLLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbBHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAcsATh ILEIU ACATCIBHOCTH, 3aJaBaTh MapaMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH ~ 3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  PACCMATPHUBAECMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHLTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KM3HEHHBIX MTPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
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BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTH
B 007acTH PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

BJIAQJeTh BUAAMU JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAllY, MPEOOPa30BaHUI0 W TPHUMEHECHUIO B PA3IMYHBIX YIEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPH CO3JJaHUH YICOHBIX TIPOCKTOB B 00JIaCTH (DU3HKH;

BBISIBIIAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HAaXOAUTh apryMEHTHI Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBAaTh TIOJNYYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B TPAKTUYECKYIO O0O0JIaCTh
KHU3HECSITSIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIa/ICTh HABBIKAMH TOJIy4eHHUs MHPOpMAIUN (PU3UIECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH TOWCK, aHaJM3,
CUCTEMATHU3AIMIO U HWHTEPIPETAruio MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHNUS,;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, pPECcypcocOepexeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJCpKAHUS B Pa3IUYHBIX (opMarax ¢
yu€TOM HazHaYeHHsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAs ONTUMAIBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
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OCYIIECTBIATh OOLIEHWE Ha Yypokax (U3UKM U BO BHE-YPOUHOHU
NEeSATEIbHOCTH;

pacmo3HaBaTh MPEANOCBUIKA  KOH(MIUKTHBIX CUTyallMd W CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JCUCTBUH C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHUBA,;

OpPUHUMATh [EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOpPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpenenarb poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYKIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLICHMBaTh WJEU C TMO3WLHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO U BOOOpakKeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe el CTBUSA
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIATh IUIAH PELICHHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULIMHA B 00JacTU
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISAM;
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BIAJCTh HABBIKAMH  IO3HABATENLHONW  pedaeKcuu KaK  OCO3HAHUS
COBEpIIAEMBbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX MpH aHallu3e pe3yibTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaToOB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npornecce qoCcTHKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3uKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HMOIIMOHAJILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMIICHUE K JOCTIKCHHIO TEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MOHUMATh IMOIIMOHATFHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)kaTh CPOPMUPOBAHHOCTD Y O0YYAIOIINUXCSl YMEHUH:
JIeMOHCTPUPOBATh Ha HPUMEpPax pojib U MeCTO (PU3MKK B (POPMHPOBAHUU
COBPEMEHHOM HayuyHOW KapTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH H
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TEXHOJIOTUH, B NMPAKTUYECKON IEATENBHOCTH JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
TOYCYHBIM AJIECKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOUYHHMK CBETA, sepHas
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO Sjpa MpU PEIICHUU (PU3UIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUYECKAs MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aUMOJCHCTBHE
MarHuToB, JJICKTPOMAarHUTHAs WHAYKIMS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXXEHHUE, MPETOMIICHUE,
uHtepdepeHnus, audpakmus W OOJApU3alldsg CBETa, JUCHEPCHUS CBeETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JMHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIMOaKTUBHOCTB;

OMKUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHYECKHE,  DJIEKTPUUYSCKYI0  IMPOBOJMMOCTH  PA3W4YHBIX  Cped) |
AIICKTPOMArHUTHBIE SBJICHHS (MPOIECCHI), HCMONB3YysS (PU3HYECKHE BEIMYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJis, cuia Awmmepa, cuia JlopeHma, WHIYKTHBHOCTH
KaTYIIKH, SHEPrys AJIEKTPUYECKOr0 M MArHUTHOTO IIOJIeH, MEepHOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B MPOIEcce
rapMOHMYECKUX DJEKTPOMATHUTHBIX KoJieOaHHWi, (OKYCHOE pacCTOSIHUE U
ONTUYECKAasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICII HCIIOJIb3YEMBIX BEIWYMH, MX OO0O3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYNHAMM;

OMHUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, MCIOIb3YS
dbuznyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMIYJILC (POTOHA, IEPUOJI TIOJypaciiaia, SHEPTHs CBsI3U
aTOMHBIX S7Ep, IPH ONHUCAHMHM IPAaBWIBHO TPAKTOBATh (DU3HUUYCCKHH CMBICT
WCIIOJB3YEMbIX BEJIMYMH, UX OO0O3HAUCHMS WM €IAWHUIILI, YKa3biBaThb (POPMYJIBI,
CBSI3bIBAIONIME JIAaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBICHUS, UCIOJB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BATENILHOTO U MapajeIbHOIO
COCIMHEHHUs TMPOBOJHUKOB, 3akoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMarHUTHOU
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WHAYKLUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHHA st PoTodddekTa,
3aKOH COXPAHEHUS JHEPrUM, 3aKOH COXPAHEHUs HMMITYJIbCA, 3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHMsI MAacCOBOIO 4YHCIIA, NMOCTyJaThl bopa,
3aKOH paJMOAaKTUBHOIO pacnajia, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHE M YCIOBUS (TpaHUIbl, OOJACTH)
PUMEHUMOCTH;

OIPEIENSTh HAIIPaBJICHUE BEKTOPA MHAYKIMNA MATHUTHOTO IOJIsI IPOBOJHUKA
C TOKOM, cuiibl AMrepa u cuisl JlopeHua;

CTPOUTb U OIKUCHIBaTh H300pa)KEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI 1O MCCIEIOBAHUIO (DU3UUECKUX SIBICHUUA H
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSAMBIX UM KOCBEHHBIX W3MEPEHUM: IIPU 3TOM
dopMynupoBath mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYUIECTBJISITh MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEITUYHUH, IIPU
TOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEpPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATh
pe3yabTaThl MOTYYEHHOM 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BbIBOBI IO PE3yJibTaTaM HCCIEA0BAHNUS;

co0o1aTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEACHUHM UCCIIEJOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
NESATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIbI,
HEOoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIy4YEHHOTO 3HaueHUs (PU3NUECKOIN BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LETOYKY PACCYKICHHI C ONOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIY4aeMyI0 HH(OPMALINIO;
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OOBSCHATh TPHUHITUIBI JCHCTBUS MAINH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKHd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 3J0POBbs M COOJIOJECHUS HOPM SKOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTaTh B Trpynmne C BHIIIOJHEHUEM pPa3JIMYHBIX COIUMAIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE paCCMaTPUBAEMOM TIPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

11 KUIIACC
KoanuecTBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 15 1 5 bubnnoreka [JOK
' WHYKIHS https://m.edso00.ru/7f41c97c
Wroro no pazueny 15
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE bubnuorexa [JOK
2.1 14 1 1
KoJsieOaHus https://m.edsoo.ru/7f41c97c
MexaHn4yecKkne 1 dJIEKTPOMArHUTHBIC bubnmnorexa [JOK
2.2 12 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 17 1 2
3 Onrriia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 43
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJBHOCTH
OCHOBBI crIEIIUATIBHON TEOPUHU bubnmoreka [JOK
3.1 5 0 0
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny )

Pa3znea 4. KBAHTOBAS ®PU3UKA
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4.1

4.2

4.3

JIeMEHTEI KBAHTOBOU OINTHUKU

Ctpoenue aToma

ATOMHOE SApO

Uroro no pazgeny

12

24

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 8 nggll//lr?::;(szgrou/fMlcQ?c
Hroro no pasneny 8
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ngs?;;?:;(sigrou};fﬂwk
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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IHOYPOYHOE IIVTAHUPOBAHUME

11 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Kourpoabibie  Ipaxririeckie u3yyeHusi  oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
[TocTosiHHBIC MArHUTHI U KX
1 B3auMoJielicTBHE. MarHuTHOE 110JI¢. 1 0 0 bubnunoreka LIOK
BekTop MarHuTHON MHAYKIUU. 01.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHON UHIYKIIUU
MarauTHO€E 1oJI€ MPOBOJIHHUKA C
) TokoM. OmbIT DpcTeaa. 1 0 0 bubmmoreka [JOK
B3aumozeiicTBre MPOBOIHUKOB C 05.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
3 Pemenue nmpakTuIeckux 3aaaq 1 0 0 07.09.2023
MarsuTHO€ 1oJie MPOBOJHUKA C
4 ToKOM. OnBIT Dpcresa. 1 0 0 bubmuorteka [IOK
B3anmMopeiicTBre MpOBOIHUKOB C 08.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM
Omnpenenenue HanpaBIeHUS
5 MarHMTHBIX JUHUH(ITpaBUIIO 1 0 0 bu6muoreka [JOK
OypaBurKa, MpaBUIO 00XBaTa MpaBon 12.09.2023  https://m.edsoo.ru/ff0c98fe
pykH)
6 JlelicTBME MarHUTHOTO ITOJIS HA 1 0 1 bubnuotexa [JOK
IIPOBOAHMK C ToKoM. Cuila Amnepa. 14.09.2023 = https://m.edsoo.ru/ff0c9ac0
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Jlaboparopnas pabota
«Hccnenosanue nericTBU
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apsKCHHYIO YaCTHILY.
Cuna Jlopenna. PaGoTa cuiib
Jlopenua

15.09.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOc9df4

OnexTpoMaruuTHas HHAYKuus. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIHUU. 3aKOH 3JIEKTPOMarHuTHOM
uHaykuun dapazest

19.09.2023

10

11

12

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKIOHUW

Pemenue 3agau

NunykTuBHOCTS. SIBIIEHUE
camonnaykiuu. 3J1C caMouHyKIu K.
DHeprusi MarHUTHOTO MOJIsl KaTYUIKU
C TOKOM. DJIEKTPOMArHUTHOE M0JIe

Pemenue 3agau

21.09.2023

22.09.2023

26.09.2023

28.09.2023

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

bubmmoreka IIOK
https://m.edsoo.ru/ff0ca600

13

TexHu4eckue ycTpoucTBa U UxX
IIPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
3JEKTPOMArHUTHI, JIEKTPOJABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
MHyKLMOHHAs [1eYb

24

29.09.2023



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

14

O6o06maromuit ypok «MarautHoe
noJsie. DIEeKTPOMarHuTHAS HHITYKLUS

03.10.2023

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

15

16

17

18

KonrponsHas pabora o teme
«MarHuTtHOE 1oJIe.
aﬂeKTpOMaFHI/ITHa}I UHIOAYKOUS

CB0o0OOIHBIE MEXaHUYECKHE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

Pemenue 3agau

Jlaboparopnas pabota «Onpenenenue
YCKOpPEHUS CBOOOIHOTO Ma/IeHUs MpU
MTOMOIIY MAasTHUKA

05.10.2023

06.10.2023

10.10.2023

12.10.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa [IOK
https://m.edsoo.ru/ffOcaf06

19

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHuTHbIE KojeOaHus B
ueaIbHOM KoJeOaTeTbHOM KOHTYpeE.
AHanorus Mexxay MEXaHM4eCKUMH U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

13.10.2023

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb820

20

[IpeacraBnenue o 3aTyxaromux
KoseOaHusX. BolHyKIeHHbIE
MexaHudeckue kKonebanus. Pesonanc.
BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus

17.10.2023

bubmmoreka IIOK
https://m.edsoo.ru/ffOcbb86

21

®opmymna Tomcona. 3akoH
COXpPaHCHUS DHEPIUU B UACATIBHOM
KoJe0aTeTbHOM KOHTYpE

25

19.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4

22

peICHUC 3a4a4

20.10.2023

23

Ilepemennsblil Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
[IEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JICHCTBYIOLIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

24.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

24

25

26

Tpancdopmarop. [IponsBoxactso,
nepeaya u norpedaeHue
JIEKTPUYECKON YJHEPTUU

Pemenue 3agau

YCTpoHCTBO U MPaKTHUECKOE
MIPUMEHEHHE AJIEKTPUIECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro TOKa,
JIMHUH 2IeKTponepesad

26.10.2023

27.10.2023

07.11.2023

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

27

28

DKOJOrM4eCcKHe PUCKU TpU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTrypa ncnonbs3oBaHus
3JIEKTPOIHEPI U B MIOBCEIHEBHON
KHU3HU

KonTponbnas padota
"DneKTpoMarHUTHBIE KOJIeOaH!s

09.11.2023

10.11.2023

29

MexaHn4JecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. CkopocThb
pacupocTpaHeHUs U JJIMHA BOJIHBI.
HonepeqHHe " IPOJ0JIBHBIC BOJTHEI

14.11.2023

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

30

peUICHUC 3a4a4

26



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

16.11.2023

3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh

bu6nmoreka [IOK

31 3ByKa. Beicora Tona. TemOp 3ByKa 0 17.11.2023  https://m.edsoo.ru/ffOcccOc

32 perieHue 3aaaq 0 91.11.2023
DNEeKTPOMAarHUTHBIE BOJHBI, UX

33 CBOICTBA U CKOpOCTh. [1Ikana 0 bubmmorexa [JOK

23.11.2023  https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
4 TeneBuacHus. Pa3putu TB

’ cziz;c,n. II;ZIH/IOJIOIQ;ZHI/I?I o ’ 24.11.2023

35 Pewenue 3amau 0 98.11.2023

36 CamocrositenbHas padora :"[Ikana 0
AJICKTPOMArHUTHBIX KOJIeOaHNH" 30.11.2023

37 [ToBTOpenue . O6001IEHNE TEMBI: 0
"Konebanus u BOTHBI" 01.12.2023

38 KonrtponbHas pabora «Konebanus u 1 bubmuorteka [IOK
BOJIHBI» 05.12.2023  https://m.edsoo.ru/ffOcc6f8

39 AHanu3 KOHTPOJIBbHOI paboThI. 0 07.12.2023
[IpsimonnHENHOE pacpoCTpaHEHHE

40 CBETa B OJTHOPOJIHOM Cpejie. 0 bubnunorexa LIOK
Toueunslit ucrounuk cera. JIyu 08.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa

41 Pemrenue 3anau 0 12.12.2023

27



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

OTtpaxkenue cBeTa. 3aKOHbI

bubnunorexa LIOK

42 OTpaKelA 013 era. Ioctpoerne 0 14.12.2023  https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B INTIOCKOM 3epKalie
43 pelieHue 3aaa4q 0 15.12.2023
[Ipenomnenue ceta. [loaHoe
44 BHYTpeHHee oTpakeHue. [IpenenbHblii 0 bubnmnoreka HOK
YTOJI IOJTHOTO BHYTPEHHETO 19.12.2023  https://m.edsoo.ru/ffOcd7{6
OTpaKEHHUS
45 Jlaboparopnas pabota «3mepenue 0 bubmmoreka [JOK
MOKAa3aTels MPEJTOMIICHHSI CTEKIIa 21.12.2023  https://m.edsoo.ru/ffOcd67a
46 pelieHne 3aaa4q 0 99 12 2023
JIunzel. [locTpoenue n3odpaxeHuii B
47 muH3e. Dopmyia TOHKOW JTUH3EI. 0 bubmmorexa [JOK
26.12.2023  https://m.edsoo.ru/ffOcddle
VYBenuueHue JTuH3bI
JlaGopatopHnas pabora «OnpezneneHue
48 ONTUYECKOU CHUJIBI U (bOKEICHoro 0 98.12.2023
paccTostHUSI COOMPAIOIEH JIMH3BI»
49 Pemienue 3a1a4 Ha MOCTpoeHUE 0
n300pakeHus B JIMH3aX 29.12.2023
50 Hucniepcust ceera. CIIOKHBIA cOCTaB 0
Oenoro ceera. LIBer. 09.01.2024
51 WuTepdepeHiys MeXxaHn4eCKUX BOJIH. 0
WnTtepdepennus crerta. 11.01.2024
59 Hudpaxius csera. Judpakunonnas 0 bu6muoreka [JOK
peméTka 12.01.2024  https://m.edsoo.ru/ffOced22
53 Pemenue 3ana4y Ha nHTEpPEPEHIIUIO U 0
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https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

I(paKIUIo CBETA.

16.01.2024

54

55

JlaGopaTtopHas pabora:"N3mepeHue
JUTMHBI CBETOBOM BOTHBI"

HOHGpG‘IHOCTI) CBCTOBBIX BOJIH.
Honﬂpmaum{ CBE€Ta

18.01.2024

19.01.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf02e

56

Onrtuyeckue mpuOOPHI U yCTPOHCTBA
U YCJIOBUS HX 0€30MacHOro
NPUMEHCHUSI

23.01.2024

57

58

59

KonTponsnas padora "Onrtuka”

FpaHI/II_IBI IMPUMCHUMOCTHU
KJIaCCUYECKON MEXaHUKH. HOCTy.]'IaTLI
CHGHH&HBHOﬁ TCOPHUU
OTHOCUTCIBHOCTHU

OTHOCHUTEILHOCTD OIHOBPECMCHHOCTH.

3ameJieHne BpPEMEHH U COKpAILEHUE
JUINHBI

25.01.2024

26.01.2024

30.01.2024

bubnuoreka [{OK
https://m.edsoo.ru/ff0cf862

bubmmoteka IIOK
https://m.edsoo.ru/ffOcfa42

60

Pemrenne 3agau wa CTO DitHIITeiina

01.02.2024

61

62

63

DHeprus U UMIYJbC PEISITUBUCTCKON
yacTulbl. CBSI3b MacChl ¢ YHEPrUeH U
UMITYJILCOM. DHEPIusl MOKOs

Permtennie 3agau wa CTO DiiHmrreiina

Kontponbras pabota « OCHOBBI
CHeIHalbHON Teopun
OTHOCHUTEILHOCTH»

02.02.2024

06.02.2024

08.02.2024

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcfc68

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

64

Bunel nznydenunit. CriekTpsl U
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https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

CIICKTPAJILHBIC allllapaThl.

09.02.2024

65

66

Bubl crieKTpoB. ClIEKTpaJIbHbIE
anmnapatsl. CrieKTpaibHbIN aHAIU3.

[IIxana »1eKTPOMAarHUTHBIX BOJIH.

HNudpaxpacHoe, ynbTpadroIeTOBOE U
PEHTTCHOBCKOE U3ITy4YCHUS

13.02.2024

15.02.2024

67

Jlaboparopuas pabota "Habmonenue
CIUTOIITHOTO ¥ JINHEWYATOro
CIIeKTpoB"

16.02.2024

68

69

70

®otonbl. opmyna [1nanka. DHeprus
Y UMITYJIbC OTOHA

Pemenue 3agau

OTKpbITHE U HCCIIEI0BAaHUE
dotorddekra. OnbiTer A. T
CroneroBa

20.02.2024

22.02.2024

27.02.2024

bubnuoreka [{OK
https://m.edsoo.ru/ffOcfel6

bubnunoreka LIOK
https://m.edsoo.ru/ffOcffc4

71

3akonbl portorddexra. YpaBHeHUE
DiiHireliHa s potodrddexra.
«Kpacnas rpanuna» ¢portospdexra

29.02.2024

bubmmoreka IIOK
https://m.edsoo.ru/ff0d015e

72

73

74

Pemenue 3agau

HaBnenne cBeta. OnbiTel 1. H.
JlebeneBa. XuMuueckoe ACHCTBUE
CBeTa

TexHr4eckue ycTponcTsa u
MPaKTUIECKOE TPUMEHEHHE!
¢dboTodrIeMeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT

30

01.03.2024

05.03.2024

07.03.2024

bubmmoteka IIOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permrennie 3agad mo remMe «DIE€MEHTEI

bubnunorexa LIOK

7
> KBAHTOBOW ONTHKH) 0 12.03.2024  https://m.edsoo.ru/ff0d0302
76 KonTponbnas padora "KBanTtoas 1
¢uznka" 14.03.2024
Mongens atoma TomcoHa. OnbBITE
77 Pezepdopna o paccesHuio 0-4acTHIl 0 Bubmaorexa ITOK
PPOP P ’ 15.03.2024  https://m.edsoo.ru/ff0d091a
[InanerapHas Mojmens aToma
bubnunoreka LIOK
8 Hoctynatsi bopa 0 19.03.2024 @ https://m.edsoo.ru/ff0d0afa
N3myuenue u nornomeHue GoToHOB
79 IIpU NIEPEXO/I€ aTOMA C OJTHOTO 0 Bbu6moteka LJOK
YPOBHS SHEPrUM Ha Apyroi. Bumsl 21.03.2024  https://m.edsoo.ru/ff0dOafa
CIEKTPOB
P
80 ellIeHue 3a1a4 0 99 03.2024
BonnoBele cBoiicTBa yacTull. BoiaHbI
81 ne bpoitna. Kopnyckynsipao- 0 bubnnorexa [JOK
BOJIHOBOM yann3M. CIIOHTaHHOE U 02.04.2024  https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3JTyUCHHE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
82 Pesepdopna o onpenenenuto 0 brbmmorexa LIOK
04.04.2024 @ https://m.edsoo.ru/ff0d0fd2
COCTaBa PaIMOAKTUBHOTO U3ITyUEHUs
CgoiicTBa anbda-, 6era-, raMma-
83 u3nydeHus. Bnusiaue 0
PaaNOAKTUBHOCTHU HA KUBbIE 05.04.2024
OpTraHU3MBI
84 OTKpBITHE IPOTOHA ¥ HEUTPOHA. 0 bubnuotexa [JOK
N3otombl. Anbda-pacma. 09.04.2024  https://m.edsoo.ru/ff0d1162
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https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-usinydenue

85

OHeprus cBA3M HYKJIOHOB B S/pE.
Snepuble peakuuu. S nepHbii
peaktop. [IpobiemMbl, IEPCIIEKTHBEI,
JKOJIOTUYECKHE ACIIEKTHI A1epHON
JHEPreTUKU

11.04.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

86

87

Pemenne 3aga4d Ha OHCPIUIO CBA3HU

KontponbHas padota "duzuka
aTOMHOTO si/Ipa

12.04.2024

16.04.2024

88

89

OnemeHTapHble YacTUllbl. OTKpPBITHE
o3uTpoHa. MeTo/bl HaOM0IeHHs U
pErucTpanyy 3J1€MEHTapHBIX YaCTHLI.
Kpyribiii cton «®yHaameHTanbHbIe
B3auMozecTBusA. EAMHCTBO
¢bu3nveckoil KapTHHBI MUPay

Bun 38é31H0r0 HeOa. Co3Be3aus,
SIpKUe 3BE3/IBI, IUIAHETHI, UX BUIAUMOC
nexenne. CollHEYHAs CUCTEMA

18.04.2024

19.04.2024

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

90

Connne. ConHeuHast aKTHBHOCTb.
NcTtounuk sHeprun ConHua u 3BE311

23.04.2024

91

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TNIABHOM
IIOCJIEI0BATENbHOCTH. BHyTpeHHEe
ctpoeHue 3BE31. COBpeMEHHBIE
MIPEACTABIECHUS O POUCXOKICHUN U
sBosonu CosHIa U 3BE3]

32

25.04.2024



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

92

Muneunsiii [lyte — Hama I'anakTuka.
TTonoxenue u nBuxxenne ConHIila B
TI'anakTtuke.

26.04.2024

93

Bcenennas. Paz0eranue rajakTuk.
Teopus bonboro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

02.05.2024

94

95

96

97

98

Hepemennsie npobieMbl aCTpOHOMUHT

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIIMAIbHON 1
ITUYECKOH cdepax JAesaTeTbHOCTH
yejaoBeKa

O6o06maromuii ypok. Pois u Mmecto
(GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPA

O6o06maromuit ypok. Pomib
¢bu3MUeCcKOl TeoOpHH B
(bOpMUPOBaHNY MPECTABICHHIH O
¢du3nueckoii kKapTuHe MUpa

KontponbHas padota «2J1€eMEHTHI
aACTPOHOMUU U acTPOPUIUKU»

03.05.2024

07.05.2024

14.05.2024

16.05.2024

17.05.2024

99

O6o06matromuit ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOE

21.05.2024

100

PesepBHbIil ypok. MaruutHoe mnoie.

33




DneKTpoMarHuTHast MHIYKIUS

23.05.2024

101

102

PesepBHblii ypok. Ontrka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH

Pesepnsrii ypok. KBantoBas dusuka.

DeMEeHThl aCTPOHOMHUU H
acTpodu3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

34

24.05.2024

24.05.2024

bubnmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. T'.A. Msxuwmes, b.b. byxosues, B.M. Hapyrun ®@u3zuka 11 kiacc. ba3zosslii u
yri1yOneHHbIH ypoBeHb. YueOnuk. Mocksa. [Ipocsemenue. 2020 .

2. A.IL PemvkeBuy. COopHuK 3a1a4 1o pusuke. Mocksa, J{poda, 2005 - 2019

3. COopnuk 3ama4 no gusuke 11 9 — 11 kimacco. Cocrasurens [.H. CrenanoBa. M.:
«IIpocseuienuer, 1996 r.

4. 3anmanus obpazoBarenbHOro nopraia Pemry EI'D
METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

Msikuies I'.4., bByxoBues b.b. ®u3uka-11. — M.: IIpocsemenue, 2009.

— cOOpHUKAMH TECTOBBIX M TEKCTOBBIX 33aHUH [Tt KOHTPOJIS 3HAHUK Y YMECHU:
A.E.Mapon, E.A.Mapon «KonTposabsHblie TecTsl 110 Ppusnuke» 11 10-11 kiaccos;
«IIpocsemenue» 2004r. —107 ctp.

A.IT.PeivreBud «COopHUK 3a1ad o ¢usuke» mis 10-11kmaccos; «/Ipoda» 2002r. —192
CTp.

Y4eOHO-TpEeHUPOBOUHBIE MaTEPHUAIIBI JUIsl TOATOTOBKH K €IMHOMY TOCYJIapCTBEHHOMY

sk3ameny 1o ¢usuke («HMuremtekt-Lentp», Mocksa 2005-2008).

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

http://school-collection.edu.ru
http://elkin52.narod.ru/
http://class-fizika.ru/

https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
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http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/

http://www.fizika.ru/

http://www.all-fizika.com/
http://physics03.narod.ru/

https://learningapps.org/index.php?overview s= category=0 tool=
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