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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢gusrke 6a30BOr0 ypOBHSI Ha ypOBHE CpeHEro ooimiero oopasoBanusi pazpaboraHa
Ha OCHOBE IOJIOKEHUH U TpeOOBAaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTeIbHON IPOIPaMMBl,
npencrasieHHbix B PI'OC COO, a Taxke ¢ ya€roMm QenepanbHoil pabodeil mporpaMMbl BOCIIUTAHUS U
KOHLENIMK TpenojaBaHust ydeOHoro mpenmera «®Puszuka» B 00pa30BaTEIbHBIX OpPraHU3ALMIX
Poccuiickoit ®denepannu, peain3yronuX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbl, paboyeil MporpaMMbl
Bocrutanust MKOY «CenunHckast cpeHsis 001eoopa3oBaTebHast KO

Conepxkanue mporpaMMmbl M0 (U3UKE HANpPaBiICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAY4YHOU
KapTUHBI Mupa oOyyatomuxcs 10—-11 kimaccoB npu o0ydyeHnu ux ¢usznuke Ha 0a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-/ICSITEIBHOCTHOTO nojxoaa. [Iporpamma no ¢usnke coorBeTctByeT TpedoBanusm ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM W METANpeIMETHBIM pe3ylbTaTaM OOydeHHs, a TakxKe
YUUTBHIBAET HEOOXOJAMMOCTh peai3allii MEXMPEAMETHBIX CBSA3€M (PU3UMKU C €CTeCTBEHHO-HAYYHBIMU
y4ueOHBIMU ITpeMeTaMu. B Hell onpenensitoTcs OCHOBHBIE LIENH U3YYeHUsS (U3UKU HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, IUIAHUPYEMBbIE pE3yJIbTaThl OCBOEHUS Kypca (HU3UKU: JIMYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [IJJaHUpyEMble pe3yJbTaThl OCBOEHHSA Kypca (u3uMKM Ha 0a30BOM ypOBHE, B TOM YHCIE

MIpeIMETHBIE PE3YAbTATHI M0 rojiaM 00yUEHUs;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

®du3rka Kak Hayka 0 HarboJiee 001X 3aKOHaX MPUPO/Ibl, BBICTYIIas B KaUeCTBE y4eOHOTO MpeaMeTa
B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAQJ B CHUCTEMY 3HaHUN 00 okpyxaroriem mupe. [lIkonpHBINA Kypc
(hU3UKH — cUCTEMOOOPA3YIONTUH 1711 €CTECTBEHHO-HAYYHBIX YICOHBIX MMPEAMETOB, TOCKOIBKY (PU3UIECKUE
3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUMN, N3y4aeMbIX XUMHEH, Onosioruei, (pusndeckoit reorpadueit
u acTpoHomuell. Vcronb30BaHre U akTUBHOE NMPUMEHEHNE (GU3NYECKUX 3HAHUHN OMpeNeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI B cepe SHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOTY4ECHUS
HOBBIX MaTepUasoB C 33JaHHBIMU CBOWCTBAMHU U JIpyrux. M3yuenue (u3uKu BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE ECTECTBEHHO-HAyYHOW KapTHUHBI MHUpa oOyyaromuxcs, B (OpMHUpOBAaHUE YMEHH
MPUMEHSTh HaAyYHBIH METO/ MO3HAHUS IPU BHIMOJIHEHUHU UMHU YUeOHBIX UCCIICIOBAHUI.

B ocHOBY kypca ¢pu3uku 11s1 ypOBHSI CpEeTHET0 00IIero 00pa3oBaHUs MOJ0KEH Pl UACH, KOTOphIE
MO>KHO paccCMaTpUBaTh KaK MPUHILHUIIBI €0 MOCTPOCHUS.

Hoes yerocmuocmu. B COOTBETCTBHUH € HEW KypC SIBJISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJICPKUT
MaTepHal U3 BCeX pasiesioB (PU3HUKH, BKIFOYAET KaK BOIIPOCHI KIIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoesn cenepanuzayuu. B coOOTBETCTBHUM C Hell MaTepuan Kypca (u3uku OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Bemymum B Kkypce sBisercs (OpMUPOBAHUE TMPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanojaraeT MCHONb30BaHHE T'yMaHUTapPHOTO
noTeHIMana GU3NYECKO HayKu, OCMBICIIEHUE CBS3H Pa3BUTHs (PU3NUKU C pa3BUTHEM OOIIECTBA, a TAKXKe C
MHPOBO33PEHYECKUMU, HPABCTBEHHBIMH U YKOJIOTUYECKUMU TIPOoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3nku mpeanosiaraet 3HaKOMCTBO € ITUPOKUM KPYroM
TEXHUUYECKUX U TEXHOJOTUYECKIX MPUIIOKEHUN U3yYSHHBIX TEOPUId U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsi MOCPEICTBOM BBEICHHUS DIIEMEHTOB COACPKAHUS, TTOCBAIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKke 00CyX/1eH!Us MPoOIeM PallMOHAIBHOTO MPUPOIOTIONIE30BAaHMS U SKOJIOTHYECKON 6€3011aCHOCTH.

CrepxHEBBIMH >JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpefHero oOriero oopa3oBaHus SBISIOTCS
¢uznveckue Teopun (popMupoBaHue NPEICTABICHUHI O CTPYKTYpE MOCTPOCHUS (PrU3HUECKON TEOPHH, POIH



(dyHIaMEHTAIBHBIX 3aKOHOB W MPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJAE, TPAHUIIAX
MPUMEHUMOCTH TEOPHA, JJIsI OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUIA U TIPOIIECCOB).
CHCTEeMHO-JISATEIILHOCTHBIA TOJMX0J B Kypce (HU3HKH peaqn3yeTcss MPekIe BCEro 3a CUET
OpraHU3aIiy YKCIICPUMEHTAIBHOH JesITebHOCTH 00yJaromuxcs. s 6a30Boro ypoBHs Kypca (GpU3uKu —
3TO UCTIOIB30BAHUE CUCTEMBI (DPOHTAIBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB | JIA0OPATOPHBIX PadoT,
KOTOpBIE B TIporpamme 1o (u3uke 0ObeTUHEHBI B OOIIMK CIHCOK YICHHUYECKHUX MPAKTHYCCKHX Pa0OT.
Beigenenue B yka3aHHOM IepedHe J1ab0paTOPHBIX padOT, MPOBOIAMMBIX JUISI KOHTPOJS U OICHKH,
OCYIIECTBISIETCS YYaCTHUKAMHU 00pa30BaTEIBLHOTO MPOIECca UCXOA U3 OCOOCHHOCTEH TUIAHMPOBAHUS U
ocHameHus: kKaOmHera Qu3uku. [lpm 3TOM oOecreuynuBaeTCss OBJIAJCHUE OOYYAIONIMMHUCS YMEHUSMU
MIPOBOJINTH KOCBEHHBIC U3MEPCHHSI, UCCIICIOBAHUS 3aBHCUMOCTEH (DU3MUSCKUX BEIUYHH U MMOCTAHOBKY
OTIBITOB IO TIPOBEPKE MPEIOKECHHBIX THITOTES.
Bonpimoe BHUMaHHE yAEISCTCS PENICHWIO PACYETHBIX M KAueCTBEHHBIX 3amad. [lpm sTtom yis
PacUETHBIX 3a/1a4 IPUOPUTETOM SBJISIFOTCS 3aJIa4H C IBHO 33JJaHHON (PH3NIECKON MOJICITBIO, TIO3BOJISIOIIHIE
MPUMEHSTh M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJIHOTO pasjelia Kypca, TaKk U UHTETPUPYS
3HAHMS W3 PA3HBIX pa3ienioB. [[Jisi KaueCTBEHHBIX 3a/1a4 MPUOPHUTETOM SBIISIFOTCS 3aaHus Ha OOBSICHCHUE
MpOTeKaHUs (PU3NYECKUX SIBJICHUM U MPOILIECCOB B OKPYKarolllel )KM3HU, TpeOyroline BbI0opa puzndeckoi
MOJICITH JIJISl CUTYAIlHH IMPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY OOECIIEYCHHIO
y4aeOHOTO mpoIiecca 0a30BbIN YPOBEHB Kypca (PU3MKH HAa YPOBHE CPEIHEr0 OOIIero 00pa3oBaHust JOJIKEH
W3YyYaThCs B YCIIOBHSX INMPEAMETHOTO KaOWHeTa (DM3WKH MU B YCIOBHSX HHTETPHPOBAHHOTO KaOHWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IMKJIa. B kabuHere (U3MKHA JOHKHO OBITh HEOOX0IuMoOe
nabopaTtopHoe 000OpyAOBaHUE JUIsl BBIMOJHEHMS] YKa3aHHBIX B IpOrpaMMe Mo (pu3MKe y4eHUYECKHX
MPaKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE 000pYI0BaHHE.
JlemoHcTpalmoHHOe 000pynoBaHue GopMUpYETCS B COOTBETCTBUHM C MPHUHIMIIOM MHUHHMAaJbHOM
JOCTaTOYHOCTH M OOecneurBaeT TOCTAHOBKY MEpPEUYHCIEHHBIX B IporpamMme Mo (pu3MKe KIIOUEBBIX
JNEeMOHCTpalMii  JUIsl  HCCIEAOBAaHUS H3Y4aeMbIX SBJIEHUH U  TMPOIECCOB, HOMIUPUYECKUX U
(byH1aMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaGopartopHoe oOOpynoBaHHE JUIsl YYEHHUYECKUX IPAKTUYECKUX paboT dopMupyercss B BUJEC
TEMaTUYEeCKHX KOMIUIEKTOB U oOecreunBaeTcs B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOydarol[uXcs.
Temarnueckrue KOMILIEKThI TaOOPATOPHOTO 000PYIOBAHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
MCIO0JIb30BAHMHU aHAJIIOTOBBIX U IIU(POBLIX TPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BHJIe IU(PPOBBIX JTA0OPATOPHIA.
OCHOBHBIMH IEJSIMU U3yUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:
e (opmupoBaHue HHTEpeca W CTpPEeMJICHHS OOydJalolUXCid K HAYYHOMY H3YYEHHUIO TPUPOIBI,
Pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIE MMO3HAHUS U (POPMHUPOBAHUE MCCIEAOBATEIHCKOTO
OTHOIICHHUSI K OKPYKAIOIIUM SIBJICHUSM;

e (opmMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yabTaTa U3Y4YE€HHUs OCHOB CTPOCHHUS MATEpUU
1 (hyHIIaMEHTAIIbHBIX 3aKOHOB (DU3HKH;

¢ (opmupoBaHue yMEHUI OOBSICHATH SIBICHUS C UCIIOIb30BaHHEM (DU3MUECKUX 3HAHUN U HAYIHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHuEe TPEACTABICHUN O PONMM (DU3UKHU AN Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKH U TEXHOJIOTHI.

JlocTmxkeHne 3TUX 1eneil o0ecrieunBaeTcs pelieHrueM CIeIyIIUX 3ajad B Mpollecce U3yYeHUS
Kypca (pU3MKM HA YPOBHE CpelHEro oOIero o0pa3oBaHus:

e MnpuoOpeTeHre CUCTeMbI 3HaHW 00 OO0MMX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,

BKJIIOUAsT MEXAaHHWKY, MOJEKYISIPHYI0 (HU3UKY, DIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTHI acTPO(PU3UKY;



e (opmupoBaHUE YMECHHI NPUMEHATH TEOPETUUYCCKUE 3HAHWS ISl OOBSICHEHUS (U3HUECKUX
SIBJICHUW B TIPUPOJIC U JUTSI IPUHSATHUS MPAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU;
® OCBOEHHE CIOCOOOB PEIICHHS PA3IMYHBIX 33/1a4 C SIBHO 33JaHHON (PM3NUYECKON MOJETIBIO, 3a/1ad,
MO/IPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/IaHUe (U3NYECKON MOJENH, aJIeKBATHOW YCIOBHUSIM
3a/1a4y;
e [oHUMaHWE (UINYCCKUX OCHOB ¥ NPUHIUIOB JCUCTBHS TEXHHUYECKUX YCTPOWCTB W
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;
® OBJAJCHHE METOAAMU CAMOCTOSITENIFHOTO I[UIAHUPOBAHHMS M TPOBEACHUS  (U3UIECKUX
9KCIEPUMEHTOB, aHalM3a W HHTEpHpeTaluy HHPOpMALUHU, OINpPEAETICHUS IOCTOBEPHOCTH
MIOJIyYE€HHOTO Pe3yJbTaTa;
® CO3JlaHUE YCIOBMM /s pa3BUTUS YMEHMH NPOEKTHO-MCCIEI0BATENbCKOM, TBOPUECKOM
JeSITEIbHOCTH.
Ha uzyuenue ¢puszuku (0a30BbIl YpOBEHB) Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHusi OTBOJUTCS B
11 xiacce — 68 yacoB (2 yaca B HEZIETIO).
[Ipetaraemsrii B mporpamme o GU3MKe mepeueHb 1a00paTOPHBIX U MPAKTHIECKUX PaOOT SIBIISETCS
PEKOMEHI0BaHHBIM, YUYHUTENb JAEJaeT BBIOOp MPOBEIEHUS JIabOpaTOpHBIX pabOT U OMBITOB C Y4ETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUYatonInXcs.



COJEPKAHUE OBYYEHUA

Pazjen 4. DiaekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHplE MarHuThl. B3anmoaelcTBHE MOCTOSHHBIX MarHuTOB. MarnutHoe mnoJie. Bekrop
MarHUTHOM WHAYKIuU. [IpuHOWII Cynepno3uuuy MarHUTHBIX NOJed. JIMHMM MarHuTHOM WHIYKIUU.
KapTuna nuHMI1 MarHUTHOM MHIYKLIMH TIOJISI TOCTOTHHBIX MAarHUTOB.

MaruuTHO€E MoJje MpoBOJHUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIIMM MarHUTHOTO TOJISI JJIMHHOTO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHHUKA, KATyHmIKH C TOKOM. OmbIT 3JpcTena.
B3anmopaeiicTBre MpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyINIb U HampaBIlICHUE.

Cuna JlopeHna, e€ Moaynb W HampaBiieHHE. [[BIKeHHE 3apsDKEHHOW YacTHIBI B OJTHOPOIHOM
MarHutHoM noJie. Pabota cunel JlopeHniia.

SIBneHue 3neKTpoMarHuTHOM MHAYKIUU. [I0TOK BeKTOpa MarHUTHON MHAYKIWHU. DJIEKTPOABIKYIIIAS
CUJIa MHAYKIMH. 3aKOH 3JIEKTpOMarHuTHOM nHaykuun dapanes.

BuxpeBoe anekTprdeckoe mosie. DNeKTPOABMKYILAs CHJIa MHAYKIIMU B MPOBOIHUKE, ABUKYILIEMCS
MOCTYNATEIbHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckre ycTporucTBa U MPAKTUYECKOE TPUMEHEHNE: IOCTOSHHBIE MarHUThI, 3JIEKTPOMAarHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE AIEKTPOHHOIO ITy4Ka MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMYM MarHUTHOTO TOJIA.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuia Amrepa.

HetvictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHON UHAYKLIUH.

[IpaBuio Jlenna.

3aBUCUMOCTB AJIEKTPOABUKYILEH CHIIBI MHAYKIMHU OT CKOPOCTH U3MEHEHUS MATHUTHOT'O MIOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

WccnepoBanue AeCTBUS MOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3J€KTPOMArHUTHOW MHTYKIUU.

Pasnen 5. KosieGannsi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUA

Konebarenbnast cuctema. CBOOOAHBIE MeXaHWYecKue KolebaHusa. ['apMoHMYeckHe KoyeOaHUs.
Ilepuon, yactoTta, ammauTyaa U ¢asza koneOaHuid. IIpyxuHHBII MasTHUK. MaTeMaTH4eCKUN MasTHHK.
VYpaBHeHHe rapMOHUYECKHX KoseOanuil. [IpeBpaieHne sHepruu npu rapMOHMYECKUX KOJICOaHUSIX.

Konebartenbublit KOHTYp. CBOOOIHBIE TIEKTPOMArHUTHBIE KOJIEOaHUs B HI€AIbHOM K0JIe0aTeTbHOM
KOHType. AHAJIOTHS MEXIY MEXaHHYEeCKUMH U JIEKTPOMAarHUTHBIMU Konebanusmu. @opmyna TomcoHa.
3aKOH COXpaHEeHHsI SHEPTUU B UACATHLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromux KoneOaHusIX. BeIHy X 1eHHbIE MeXxaHYeckue Konebanus. Pesonanc.
BreiHyKIeHHBIE 2TIEKTPOMAarHUTHBIE KOJICOaHMSI.



Ilepemennbiii TOK. CHHycOMJAIbHBI NEPEMEHHBIM TOK. MOIIHOCT, MNEPEMEHHOI0 TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpowsBoacTBo, Tmepemada W MOTPEOJICHWE  AICKTPUYSCKOW  DHEPTHH.
DKOJIOTHYECKHE PUCKH MPHU MPOU3BOJICTBE AIEKTpo3Hepruu. KynbTypa ucronb30BaHusI JIEKTPOIHEPTUU B
IIOBCETHEBHOM KU3HH.

TexHuueckre ycTpoOHMCTBA M IPAKTUYECKOE INPUMEHEHME: IEKTPUYECKUMH 3BOHOK, I'€HEPATOpP
[IEPEMEHHOT0 TOKa, IMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeNbHON cHCTEMbl (NMPYKUHHBIH WJIM MaTeMaTH4eCKHM
MasITHUK).

HabGnrogenue 3aryxarommx kojie0aHUM.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Ha6nronenue pesonanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusl.

OcmorpaMmsl (3aBUCUMOCTH CHJTBI TOKA U HANPSDKEHUS. OT BPEMEHHM) JUTSl SJIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc mnpu mnocienoBaTeNbHOM COEIMHEHUM PE3UCTOpa, KaTYIIKM HMHIYKTUBHOCTH U
KOHJIEHCATOpA.

Monenb TMHUY 3JIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAJIbIX KoJieOaHUM rpy3a Ha HUTU OT JJIMHBI HUTH U Macchl
rpysa.

HccnenoBanue NmepeMEHHOrO TOKAa B LENU M3 IOCIEA0BATENBHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTYIIKW U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAaAZHUNHbLE 60IHbL

MexaHudeckue BOJIHBI, yCI0BuUs pactipocTpanenus. [lepuon. CKkopocTs pacpocTpaHEHUs U UTMHA
BoJHBI. [lonepeunsie u npoaosbHbIE BOJIHBL. HTephepenuns u qudpakiyus MeXxaHn4ecKuX BOJIH.

3Byk. CkopocTh 3ByKa. ['pomMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBHS U3JIy4E€HHS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHast opueHTanus
BektopoB E, B, V B anekrpoMarHuTHON BoJsiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJH: OTpa)KEHHE,
MpesioMIIeHUe, NoJspu3anus, qudpakuus, uareppeperius. CKOpoCTh AEKTPOMArHUTHBIX BOJIH.

[Ikana 37eKTpoMarHUTHBIX BOJIH. [IpMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUHMIIBI paiOCBS3U U TeleBUACHUS. Paaronokanusi.

DIEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYXKAOLEH Cpepl.

TexHuueckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yJIbTPA3BYKOBasl JMArHOCTUKA B TEXHUKE M MEIULMHE, pajap, paguoNpUEMHHK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHNUE TONEPEYHBIX U TPOJIOIbHBIX BOJIH.

Kone6uomieecs Teo Kak MCTOYHUK 3BYKA.

HaGnronenue oTpaxkeHus U MPENOMIICHUS MEXaHMYECKUX BOJIH.

HaGnronenue unrepdepeHnu 1 qudpakimy MEXaHH4eCKUX BOJH.

3BYKOBOMW PE30HAHC.

HaGnroneHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMITJIMTYIOM U 4aCTOTON KOJIeOaHUH.

HccnenoBanne CBOWCTB IEKTPOMAarHUTHBIX BOJH: OTPAKEHHUE, IPEIOMIIEHHME, MOJSpHU3aLus,
mdpaxius, nHTepdepeHIus.

Tema 3. Onmuxa



I'eomerpuueckas ontuka. [IpsAMOJIMHENTHOE pacpOCTPAHEHUE CBETA B OJHOPOAHOW cpexae. Jlyu
cBera. ToUeuHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHHe N300paKeHMIA B IIJIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKkOHBI TPEIIOMJICHHS CBeTa. AOCOJIOTHBIA IMOKa3aTelb MPEIOMIICHUS.
[Tonnoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIi yroJl IOJIHOIO BHYTPEHHETO OTPAKEHHUS.

Hucniepcust ceera. ClnoxHBIN cocTaB 6enoro csera. Lger.

CoOuparomye u paccenBaronie JUH3bL ToHKas arH3a. POKYCHOE PACCTOSHUE M ONTHYECKAs CHIIa
TOHKOU JTUH3BL. [locTpoenne n300pakeHuit B COOMPAIONINX U PacCeHBAONMUX JMH3aX. DopMysa TOHKOH
JIMH3EL. YBeandeHue, JaBaeMoe JIMH301.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. MnaTepdepenuns cBera. KorepeHTHbIe HMCTOYHHKH. YCIOBHUS HAONIOACHUS
MaKCUMyMOB M MHHHMYMOB B HWHTEP(EPEHIIMOHHOM KapTUHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cseta. JudpakunonHas pemérka. YcinoBue HaONIOAEHUS IIaBHBIX MAaKCUMyMOB TIPU
MaJeHU MOHOXPOMATHYECKOT0 CBeTa Ha TU(GPAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHnuueckue ycTpoiicTBa U MpakTHUECKOE IPUMEHEHUE: 0UYKH, Jyna, (hoToanmnapar, NpoeKIIMOHHBIH
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(PpaKIIOHHAs PEeIIETKa, MOISIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpakKeHHE U MperoMiieHre ceeta. OnTuueckrue mpuOopsl.

[TosnHO€ BHYTpEHHEE oTpakeHue. Moenb CBETOBOA.

HccnenoBanue cBONMCTB M300payKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

HaGnronenue nnrepdepeHimu ceera.

Ha6nronenue qudpaknuu certa.

HaGnronenue aucnepcun ceTa.

[Tony4yenue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKLIUOHHON PEIIETKH.

Habmronenue nonsipuszaiiu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns MpeoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znea 6. OcHOBBI CIeNIHAJILHOM TEOPUH OTHOCUTEIbHOCTH
I'panunel  OPUMEHMMOCTH  KJAcCHMUeCKOW MexaHuku. [locTymarel crneuuaibHOW — TEOpHH
OTHOCHUTEIILHOCTH: MHBAPHUAHTHOCTH MOJYJS CKOPOCTH CBETa B BaKyyMme, MPUHIIUI OTHOCHUTEIHLHOCTH
OHHIITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAILEHUE JUTUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIbI. DHEPrUs MOKOSL.

Pasznen 7. KpanToBasi pusuka
Tema 1. dnemenmot K6aHMO60OU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHEpruM (HOTOHA C €r0 YaCTOTON. DHEPTUs U UMITYIIEC (POTOHA.
OtkpeiTie U uccnenoBanue ¢orodpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (hoTOdPdEKTA.
VYpaBuenue DiiHireliHa st Gotordpdexra. «KpacHas rpanuna» Gotosdpdexra.
JlaBnenue ceera. Onbitel [1. H. JIeOenena.



XUMHUYECKOE JENCTBUE CBETA.

TexHuveckre ycTpocTBa W MPAKTUYECKOE MPUMEHEHHE: (POTOINEMEHT, POTONATIUK, COTHEUHAS
Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oT103(PeKT Ha YCTAHOBKE ¢ IIMHKOBOM TUIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhheKTa.

Ceeroauo.

Counneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pedepdopna mo paccesnuro o -yactuil. [ImanerapHas mojaens
atoma. [loctynatel bopa. M3nydenue u mormomienre (GOTOHOB MPHU MEPEXOJE aToMa C OJHOTO yPOBHS
SHEepruu Ha apyroi. Buasl cnextpoB. CrieKTp ypoBHEN SHEPrHH aToMa BOJOPO/a.

BonnoBbIe cBoMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyaan3M.

CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.

Texnuueckue ycTpoHCTBAa U MPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBINA aHAIU3 (CHEKTPOCKOMN),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopna.

Omnpenenenue JUTMHBI BOJHBI Jlazepa.

HaGnronenne nuHEHYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HaGnronenue nuHeRvYaToro crexTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JOKa3bIBAIOIIUE CIOKHOCTh CTpoeHUs sapa. OTKpbITHE PaAn0aKTUBHOCTH. OTBITHI

Pesepdopna mo ompeneneHuro cocraBa paauoakTUBHOTO wm3nydeHus. CBoiicTBa anbda-, 6era-, ramMma-
W3IyYeHUs. BinsHue paioaKTHBHOCTH Ha KM BBIC OPTaHU3MBI.

OTtkpeITHE TIPpOTOHA W HeWTpoHa. HykionHas monens sipa I'eitzenOepra—Banenko. 3apsia sapa.
MaccoBoe uncio siapa. U3orormsl.

Anbba-pacnaz. OJCKTPOHHBIM W TO3UTPOHHBIM Oera-pacmaj.
PaZvo0aKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B siape. SnepHbie cuiibl. Jledekt Macchl sipa.

Snepusie peakuuu. [lenenve u cCUHTE3 siep.

SAnepusiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl U MEPCHEKTUBBI SACPHONM IHEPrETHKH.
DKOJOTUYECKHE aCMIEKTHI SIIEPHON YHEPTETHKHU.

3J'IeMeHTapHHC YaCTHUIbI. OTKpBITI/Ie IMO3HUTPOHA.
Meto bl Ha6J'IIOI[eHI/I$I U pCrucCTpanuu 3JICMCHTAPHBIX YaCTHII.
CDYHI[EIMCHTB.J'IBHBIC B3aHMOHeﬁCTBHﬂ. EnunctBo (1)1/131/1‘{601(0171 KapTHUHbLI MHpPA.

TexHuueckue ycTpoicTBa M MpaKTUYECKOE MPUMEHEHHUE: J03UMeTp, kKamepa BuiabcoHa, saepHbIi
peaktop, aToMHast Gomba.

Jlemoncmpayuu

CYETYMK MOHU3UPYIOLIUX YaCTHUILI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

'amma-u3nyuenue. 3akoH

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU

OTalbl Pa3BUTHA aCTPOHOMMUMU. HpI/IKHaILHOe 1 MUPOBO33PCHYCCKOC 3HAYCHHUEC ACTPOHOMUU.
Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,Z[LI, IUIAHCTBI, UX BUINMOC IBUKCHUC.



ConneuHnas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mctounuk sHeprum CosiHua M 3BE3A. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTHKU. JlMarpamMmma  «CHEKTpajdbHBIM  KJIacC —  CBETUMOCTBY». 3BE3IbI  TJIABHOU
[IOCJIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3]1 IVIABHOM IOCJIEI0BATEIbHOCTH.
Buyrpennee crpoenue 3B€371. CoBpeMEHHbIE MPEACTABICHUS O MIPOUCXO0XKAeHUHU U 3Bosonu ConHLa u
3BE3/1. DTamnbl )KU3HU 3BE3I.

Mneunslii [1yts — Hama ["anakTuka. [lonoxxenue u neuxenue Cosnua B I'anakTuke. TUIBI ralakTHK.
Pannoranaktuku u kBazapsl. YEpHbIE ABIPHI B siApax rajlakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O6na. Paz0eranue ramaktuk. Teopust bosbiioro
B3pbIBa. PesKTOBOE H3ITydeHuMeE.

Macmrabnast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npoOieMbl aCTpPOHOMUM.

Yuenuueckue nabnrooenus

Habnonenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX NPUIOKEHUH [UIs
OTIpeJieNIeHus MOJIOKEHNUsI HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nus CeBepHOro
MOJTyILIApHS U SIPKHE 3BE3/IBI.

Ha6mronenus B reneckon Jlynsl, manet, Mneunoro [lyru.

O0o01maruiee NOBTOPEHNE

Ponp ¢u3mku U acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJOTUYECKOW, COIHATBHOM MU ITUYECKOU
cdepax AeqaTeIbHOCTH YeJIOBEKa, POJb U MECTO (PM3UKHU M ACTPOHOMHH B COBPEMEHHON HAyYHOW KapTHHE
MHpa, poJib (HU3UIECKON Teopur B (GOPMHUPOBAHUH MPEACTABICHUN 0 (PU3MUECKONW KapTUHE MHPA, MECTO
¢buznueckoil KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MpPEICTaBICHUI O
MIPUPOJIE.

Me:knpeaMeTHbIe CBS3H

N3yuenune kypca ¢puszuku 6a30Boro ypoBHs B 11 Kitacce oCymecTBIsSIETCs ¢ YIETOM COACpKATETBHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nouwsamusi, CBA3aHHbIE C M3y4YEHHEM METOJIOB HAYYHOTO IO3HAHUSA: SIBICHHUE,
Hay4yHbl (akT, rumnoresa, (Qusnueckas BEJIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHUE, OSKCIEPUMEHT,
MOJIETMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYeckrue (YHKIMH: CUHYC, KOCUHYC,
TaHI€HC, KOTAHIME€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhl M KX IPOEKUUU HA OCH
KOOpJIMHAT, CIJI0)KEHHE BEKTOPOB, IPOM3BOAHBIC JJIEMEHTAPHbIX (YHKIUI, MpHU3HAKK MOJ00HS
TPEYroJbHUKOB, OIPEIeICHHE TII0MIaIN TUIOCKUX QUryp u o0bEMa Ted.

buonocus: snexTpuyeckue SBICHHS B JKUBOUM mpupoie, KojeOaTelbHbIE ABIKEHUS B >KHBOU
MPUPOJIE, ONITUYECKUE SIBJICHUS B AKUBOU NMPUPOJE, NEHCTBUE parallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTANIMUECKAs] CTPYKTypa TBEPABIX TEN, MEXaHU3MBbI
00pa3oBaHUs KPUCTATUIMYECKOMN PEMIETKH, CIEKTPAIbHBIN aHAIH3.

l'eocpagpusa: MarHUTHBIE TONIOCA 3eMJIM, 3alie)KM MArHUTHBIX Py, (QOTOChEMKA 3eMHOU
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUM.

Texunonocus: JHWHUAW DIEKTPOINIEpENay, TEHEPATOp MEPEMEHHOTO TOKA, AJIEKTPOJBHUIaTElb,
UHAYKIMOHHAs 11e4b, pajap, paAuoNpuEMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBU-neub, MpoeKIMOHHbIN
ammapar, BOJIOKOHHasi ONTHKA, COJTHEeYHast 6aTapes.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

OcBoenne yuebHoro npeamera «®dus3mnka» Ha ypoBHE cpeaHero ooduero oodpasoBanus (06a30BbIi
ypOBeHI)) JOJIDKHO 00ecIieYnTh AOCTHXKCHUC CIICAYIOIIUX JIUIYHOCTHBIX, MCTAIIPCAMETHBIX U MPECAMCTHBIX
00pa3oBaTeNbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE PE3YJIBTAThl OCBOCHUS y4eOHOTO TipeameTa «DHU3uKay JOIKHBI OTpakaTh TOTOBHOCTH
U CHOCOOHOCTHh 00YYaIOIUXCSl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEW MO3UIMEN JTMYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHEHTAllMH, TO3WUTHBHBIX BHYTPCHHHX YOEXKIECHWUH, COOTBETCTBYIOIIHX
TPAJUIIMOHHBIM IICHHOCTSIM POCCHUCKOTO OOIIECTBA, pACHIMPEHUE MKU3HEHHOTO OIBITa W OMBITA
JESITEILHOCTH B TIPOIIECCE pealIM3allii OCHOBHBIX HAIIPABJIICHUN BOCITUTATECIILHOMN JEATEIHHOCTH, B TOM
YHCIIC B YaCTH:

1) rpamIaHCcKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAKJIAHCKON TO3WIMK OOYJAIOIIErocs] KaK aKTHBHOTO W OTBETCTBEHHOTO
qJIeHa POCCUHCKOTO 00IIeCcTBa;

MPUHATHE TPATUITMOHHBIX 00IEYEIIOBEUSCKUX TYMAaHUCTHUSCKUX U JIEMOKPATHYCCKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JISATSIIBHOCTh B HHTEPECAX TPaKIaHCKOTO 00IIeCTBa, yIacTBOBATh
B CaMOYITPaBIICHUH B 00pa30BaTeIbHOM OpraHN3aIlNH;

YMEHHE B3aUMOJICHCTBOBATh C COLUAIBHBIMA HMHCTHTYTaMH B COOTBETCTBHM C MX (DYHKIHMSIMH U
Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOH NESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON MACHTHYHOCTH, TAaTPHOTHU3MA,;

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHUSM POCCHHCKHX YYEHBIX B
o06sacTi (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

Cc(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CMOCOOHOCTh OIIGHWUBATh CHUTYalldl0 W TPHHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHPYSACh Ha
MOPabHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYUBOTO OYAyILEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOEC OTHOILICHHE K MHUPY, BKJIIOYAs ACTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K pas3iuyHbiM chepaM mpodecCHOHAIBHOM NEATSILHOCTH, B TOM YHUCIIC CBS3aHHBIM C
(U3MKON M TEXHHKOU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyayiiel mpodeccuu U peaan30BbIBATH
cOOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMUI0 i caMO00Opa30BaHUIO B 00J1aCTH (DU3HKHU HA TPOTSKEHUH
BCEH KM3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

c(hOpPMUPOBAHHOCTH IKOJIOTMUECKOM KYIbTYpPhI, 0CO3HAHHE TTI00aTHHOTO XapaKTepa SKOJIOTUYECKUX
npobiem;

IUTAHUPOBAHUE M OCYIIECTBICHUE JEHCTBUI B OKpYXKAlOIIeW cpele Ha OCHOBE 3HAHUs Ielei
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;
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pacIIMPEHUE OMBITA ICSITEIBHOCTH 3KOJIOTHYECKO HAITPAaBICHHOCTH Ha OCHOBE MMCIOLIMXCS 3HAHUI
no ¢usuke;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

cOPMUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢bu3nvecKkoil HayKH;

OCO3HAHHE IICHHOCTH HAYYHOW JIESITEIbHOCTH, TOTOBHOCTh B TMPOIIECCe H3YUCHHS (PU3MKU
OCYIIECTBIISATH MPOSKTHYIO U UCCIICA0BATEIbCKYIO JCATSIIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHBbIE YHHUBeEpPCAJIbHbIE YueOHbIE JeHCTBUS
Bba3oBble jornueckue aecTBus:

CaMOCTOSITENIFHO (DOPMYITUPOBATH M aKTyalIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENIETISATh 1EH AeITeIbHOCTH, 337]aBaTh MMapaMeTPbl U KPUTEPUU UX JTOCTIKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH 1 IPOTUBOPEUHS B PaCCMATPUBAEMBIX (DH3NUECKUX SBICHUSX;

pazpabaTheiBaTh TUTAaH peIIEHUs MPOOJEMBbI ¢ Y4E€TOM aHajdu3a HMMEIOIIMXCS MAaTepUalbHBIX W
HEeMaTepuaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBHI B JCSITEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OIICHUBATH
PHUCKH TIOCTIEACTBUHN JEATEIHHOCTH,

KOOPJAMHHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSIX PEATbHOTO, BUPTYATLHOTO M KOMOWHHUPOBAHHOTO
B3aUMO/JICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TPoOIIeM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIJIETh HAyYHOI TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSAMU U METOJaMU (PU3HUECKOM HAYKU;

BIIaIETh HaBBIKAMHU Yy4eOHO-HUCCIIEI0BATEIbCKOW M MPOEKTHOM JesTeNbHOCTH B 00JacT (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOUCKY METOJIOB pellieHus 3aaad (PU3HYecKoro
COJIepKaHusl, IPUMEHEHUIO Pa3InYHbIX METOJ0B MO3HAHMUS;

BIIAJIETh BHUAAMU JIEATEJBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTalu,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IUUYHbBIX YUeOHBIX CUTYALIUAX, B TOM YHUCIIE IPU CO3JaHUH Y4eOHBIX
MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITh NIPUUMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/lauy, BbIJIBUraTh THIIOTE3Y €€
pelIeHUs, HAXOJIUTh apryMEHTHl ISl JOKAa3aTeNbCTBA CBOMX YTBEPXKICHWI, 3ajaBaThb HapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh IMOJIyYEHHBIE B XOJ€ PEUICHHs 3aJaud pe3yNlbTaThl, KPUTHUYECKH OLICHHWBATh HMX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIHUPOBaATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN EATEIHHOCTH, B TOM YHUCIIE
MIpH U3y4eHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IAaCTh KUIHEACITETbHOCTH;

yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OpUrHHAIbHbBIE TOAXOAbl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIaJIETh HABBIKAMH MOJIydeHUs: MHGOpMaAuu (PU3MUECKOTO COJACpKAHUS U3 WCTOUYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITENILHO OCYIIECTBISATH TIOUCK, aHATTU3, CHCTEMAaTHU3allMI0 U HHTEPIPETAINio HH(popMauu
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpMAIIHH;
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HCIIOJIb30BATL CPCACTBA I/IH(I)OpMaI_II/IOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pPCHICHUN
KOTHUTUBHBIX, KOMMYHUKATHBHBIX 1 OPraHU3allMOHHBIX 3a/1a4 C C06JHOIICHI/ICM Tpe6OBaHI/H>'I SProHOMUKU,
TEXHUKH O€30MaCHOCTH, THTHEHBI, PECypCOCOEpEeKEHHUs, IPABOBBIX M OTHYECKUX HOPM, HOPM
nH()OPMAMOHHON OE30MMaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJCpPKAHWS B Pa3IMUYHBIX (Qopmarax ¢ y4€TOM Ha3HAYCHUS
nHGOpMAIINY U LIEIEBOH ayTUTOPHH, BEIOMpPast ONTHMAIBHYIO (JOPMY IPEACTABICHUS U BH3YaIH3alIHH.

KoMMyHuUKaTHBHBbIE YHUBepCaJIbHbIE YUeOHbIe JeiicTBUA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU M BO BHEYPOUHOU JCATEITHHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYallUi U cMSATYaTh KOHQIUKTHL;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMAHIHON U HHAUBUAYAILHON pabOThI;

BBIOMPATh TEMATHKY U METO/Ibl COBMECTHBIX JEHCTBUM C y4ETOM OOLIMX HHTEPECOB U BO3MOKHOCTEH
KaXKJJOTO WIEHA KOJJIEKTUBA;

IIPpUHUMATh LEJIN COBMECTHOH ACATCIIBHOCTH, OPraHU30BbIBATH U KOOPAWMHUPOBATH )Iel\/’ICTBI/ISI o eé
JOCTHKEHHIO: COCTABJIATH IJIaH IEHCTBUH, paclpeessaTh PO ¢ y4€TOM MHEHUN Y4aCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHOU pabOTHI;

OL€CHUBATh KAa4Y€CTBO CBOCTO BKJIdJa W KaXJOIro0 Y4YaCTHHMKAa KOMAaHIbI B O6H1I/II>'I pE3yIbTAT IIO
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKThI, OLICHHMBATL MHJACU C TIO3MOKWMU HOBW3HBI, OPHUIWHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TMO3UTHUBHOE CTPATETHUECKOE IOBEIEHUE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHHE, ObITh MHULIUATUBHBIM.

PeryasiTuBHble YHUBepPCcAJbHbIE YUeOHbIE 1eCTBUSA
Camoopranuszanms:
CaMOCTOSITENILHO OCYIIECTBIIATH T03HABATEIBHYIO NESATEIHOCTh B 001aCTU (DU3UKH U aCTPOHOMMUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (YOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJISATH IJIaH PEHICHHs paCUETHBIX M KaYeCTBEHHBIX 3a/1a4, IJIaH BBIMOJTHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;
JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;
JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBAaTh (OPMUPOBAHUIO U TMPOSBICHUIO SPYIUIMH B 001acTd (U3UKH, TMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJLICKT:
JlaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, BHOCUTH KOPPEKTUBBI B ICTEIILHOCTbD, OLIEHUBATH COOTBETCTBHE
pe3ynbTaTOB LENSAM;
BIIJIETh HaBBIKAMH TIO3HABATENbHOW pe(rueKcuu Kak OCO3HAHMsI COBEpIIaeMbIX JEHCTBUU H
MBICIUTENbHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUI;
MCIOJIb30BaTh MPUEMBI pepIieKCHU IJIsl OLIEHKH CUTYallld, BEIOOPA BEPHOTO PEIICHNUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEAOCTATKU U IOCTOUHCTBA;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
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B nmpouecce goCTH)EHNS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS POTPAMMBI TI0 (pr3HKe ISl ypOBHS
cpenHero o6miero oOpa3oBaHHUS Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIA HHTEIUICKT,
IpeAIoJIararInil ¢hOpMUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHMMAaTh CBOE IMOIMOHAILHOE COCTOSIHHE, BHIICTh
HaIPaBJICHUS Pa3BUTHUS COOCTBEHHON IMOIMOHAILHOU c(hephl, OBITh YBEPCHHBIM B cebe;

CaMOpPETyTUPOBAHMUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTD 3a CBOE
IIOBCJICHUC, CIIOCOOHOCTH aalTUPOBATHCA K SMOIIMOHAJIbHBIM U3MCHCHUSAM U ITPOABJIATH FI/I6KOCTI), 6I)ITI)
OTKPBITBIM HOBOMY;

BHYTpCHHGI\/'I MOTHUBaIHU, BKJ'IIOLIaI-OHIGI\/’I CTPEMIJICHUEC K OJOCTHIKCHHIO LCJIM U YCIICXY, ONITUMMH3M,
HHUIUATUBHOCTb, YMCHUC I[eI\/'ICTBOBaTI) HNCXO0s1 N3 CBOUX BO3MO)KHO0T€I>1;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH
ero MpHU OCYILECTBICHUHU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO,

COIIMAJIBHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTpauBaTh OTHOWICHWA C APYTMMH JIIOJAbMH,
3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

MNPEJIMETHBIE PE3YJIbTATHBI

K xonimy oOy4yernust B 11 kjacce npeaMeTHBIC pe3ybTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTD y O0YUAFOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha TIPUMEPaxX POJb U MeCTO (PU3MKH B (POPMHPOBAHUHM COBPEMEHHOW HAyIHOM
KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON ACATEIbHOCTH JIIOJIEH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHMIIBI MPUMEHEHHSI U3YUYEHHBIX (DU3MUECKUX MOJENIeH: TOUYEHHBIM AIeKTpUYECKUit
3apsif, Jy4 CBeTa, TOUEHHbIN UCTOUYHUK CBETA, siIEpHAsi MOJIeNIb aTOMa, HYKJIOHHAs: MOJIEIb aTOMHOTO si7pa
IIpH pelieHny GrU3nYecKux 3a1ad;

pacrio3HaBaTh (pu3nMyeckue sABIEHUSA (MPOIECChl) W OOBSACHATHP WX HA OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3HMKHU: DJIEKTpPUUYECKas IMPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JIEHCTBUS TOKa, B3aUMOJICHCTBHE MArHUTOB, SJIEKTPOMArHUTHAs WHIYKLHUSA,
JeicTBHE MAarHUTHOTO I10JIS Ha TIPOBOIHUK C TOKOM U JIBUKYIIHICS 3apsif, 2IEeKTPOMAarHUTHbBIE KOJIeOaHUsI
U BOJHBI, MPSMOJIMHEHHOE pAaCIpOCTPaHEHHUE CBETa, OTpaKEHHe, NpeJoMIIeHHe, HHTepdepeHLus,
mudpakuuds W TOJSpU3aIis CBETa, OUCIEpCUs cBeTa, ¢orolnekTpudeckuii 3pdext (dhoTodrddexr),
CBETOBOE JAaBJICHHWE, BO3HHKHOBEHHME JIMHEWYATOro CHEKTpa aToMa BOJOPOJa, €CTECTBEHHas W
HCKYCCTBEHHAs paJiOaKTUBHOCTH;

OMKCHIBAaTh HW3YyUYEHHBIE CBOMCTBA BeElIECTBA (DPIEKTPUUYECKHUE, MArHUTHBIE, ONTHUYECKHE,
ANIEKTPUYECKYIO MPOBOJAUMOCTD PA3IUYHBIX CPE/) U AIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCIOIb3YS
(buznuecKkue BEIUYUHBI: AIIEKTPUUECKHUM 3aps, CHIIa TOKA, IEKTPUIECKOE HANPSHKEHUE, AIEKTPUIECKOe
COMPOTHBIIEHUE, PA3HOCTh MMOTEHIIMAJIOB, AIEKTPOJIBIKYIIAS CHIIa, paboTa TOKa, MHAYKIHUS MarHUTHOTO
noJist, cuia Amnepa, cuna JlopeHia, HHIyKTUBHOCTh KaTYIIKHU, SHEPTUs JEKTPHUUECKOT0 U MAarHUTHOTO
MoJIel, TEepuoJ M 4YacToTa KojeOaHWi B KojebaTenbHOM KOHTYpe, 3apsii M cujla TOKa B Tpoliecce
FapMOHUYECKHX JJIEKTPOMArHUTHBIX KoeOaHui, (OKYCHOE pPAaCCTOSIHUE M ONTUYECKAsi CUJa TUH3bI, TIPU
OTMCAHUU MPABUIBHO TPAKTOBaTh (M3UYECKUN CMBICH HCIOIb3yeMbIX BEIHYMH, WX OOO3HAUEHHUS U
€IMHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO PU3UYECKYIO BETUUYUHY C JPYTUMU BETMYUHAMU;

OTHCHIBATh W3YUYEHHBIE KBAHTOBBIC SIBICHMUSI M TPOIECCHI, HCIMONB3Ys (DU3MUECKHE BEIUYUHBI:
CKOPOCTH DJIEKTPOMATHUTHBIX BOJIH, AJTUHA BOJHBI U YAaCTOTa CBETA, DHEPTUS U UMITYJIbC (DOTOHA, IEPUO]T
MOJTypacmaa, SHePTUsl CBSA3U aTOMHBIX sIep, MPU ONMUCAHUU TPABUIILHO TPAKTOBATh (PU3HMUECKUN CMBICI
WCIOJIb3YeMbIX BEJIMYMH, UX 00O03HAUEHHUs W €IMHHUIIBI, YKa3bIBaTh (DOPMYIbI, CBS3BIBAIONINE AAHHYIO
(U3MYECKYIO BETMUUHY C IPYTUMU BETMYUHAMU, BBIYUCIIATH 3HaYeHUE (PHU3NIECKON BETHUNHBI,
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aHATM3UPOBATh (PU3MUYECKHE MPOLECCHI U SBJICHUS, UCHOJb3Yys (PU3NYECKUE 3aKOHBI M MPUHLUIIBL:
3akoH OMa, 3aKOHBI MOCJIEI0BATENBHOIO U IapaIeIbHOIO COEAMHEHHUS MPOBOJHUKOB, 3aKOH JKoyisa—
JleHna, 3aKOH >JIEKTPOMArHUTHOW WHAYKIMH, 3aKOH TMPSMOJMHEHHOTO PAaCIpOCTPAHECHHUsI CBETA, 3aKOHBI
OTPaKEHUS CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHINTeHHA i (ororddekra, 3aKoH
COXpaHEHHS SHEPIHH, 3aKOH COXPAaHEHHS MMITYJbCa, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHs MAaCCOBOTO YHCJA, OCTYNIAThl bopa, 3aK0OH paJloaKTHBHOTO pacmlaa, Mpu 3TOM pa3inyaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MATEMAaTUYEeCKOE BBIPAKEHUE M YCIOBHS (TPAaHHUIBI, 00JIacTH)
MIPUMECHUMOCTH;

OTIpEeNIeNATh HANpaBJIeHWE BEKTOpa WHAYKIMHA MAarHUTHOTO IIOJII MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuisl Jlopenna;

CTPOUTh M OIMCHIBATh U300pakeHHE, CO3aBaEMOE TNIOCKUM 3€pPKalOM, TOHKOH JINH30H;

BBITIOJTHATh ~ OKCIIEPUMEHTHI 10  HCCIENOBAaHUIO (H3MYECKUX SBICHWH W TPOILECCOB C
WCTIOJIb30BAHMEM TPSIMBIX M KOCBEHHBIX M3MEPEHHI: TpU 3TOM (GOpMyIHpOBaTh MpodiIemy/3amady u
THIOTE3y YUeOHOTO SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000PyI0BaHMSI, IPOBOINUTH
OTIBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBIISITh TPSMBIE W KOCBEHHBIE HM3MEpEeHHs (PU3MUECKMX BEIMYHH, MPH 3TOM BHIOMPATH
ONITUMAITGHBIA CIIOCO0 W3MEpPEHHsT W WCIIOJIb30BaTh W3BECTHBIE METOJBI OIEHKH IOTPEITHOCTEH
U3MEPEHUN;

WCCIIEIOBATh 3aBUCUMOCTH (DPU3NIECKUX BEIMIHH C HCIIOJIE30BAaHUEM MPSIMBIX H3MEPEHHIA: TIPH 3TOM
KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATH PE3YNILTATHI MOTYYCHHON 3aBUCHIMOCTH (PU3HUECKHIX BEINIHH
B BUJIe TaONHIl U rpaUKOB, JeaTh BBIBOJBI [0 PE3yJibTaTaM MCCIEIOBaHMUS;

cobOmoiaTh TMpaBuiia OE30MacHOTO TpyAa NMPH TPOBEACHUHM HCCIEAOBAaHUN B paMKax Y4eOHOTO
SKCIEPUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOM M  MPOEKTHOM  JAEATEIbHOCTH C  HCIOJIb30BaHHEM
U3MEPUTEIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 00OPYI0OBAHHS;

peuath pacy€THbIE 3a/1a4H C IBHO 3aJJaHHON (PU3NUYECKON MOJEIBIO, UCTIONb3Ys (PU3NUECKUE 3aKOHBI
Y TIPUHIUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]aui BRIOMPATh (PU3MUYECKYIO MOJIEITb, BBIACNIATH (PU3HUECKUE
BEJTMYMHBI U (OPMYJIbI, HEOOXOAUMBIE AJisl €€ pelieHus, IPOBOAUTh PacuéThl U OLEHUBATh PEATbHOCTD
MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BEIHUMHBL,

pelmath KayecTBEHHbIE 3aJlaud: BBICTPAWBaTh JIOTUYECKHM HEMPOTHUBOPEUYHBYIO  IIETIOYKY
paccyXJeHU ¢ OOPOoi Ha U3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCII0JIb30BaTh MpPH pEIICHUH y4eOHBIX 3a/lad COBpEMEHHBbIE MH(OPMALMOHHBIE TEXHOJIOTUU IS
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALMU M TMPEACTABICHUS Yy4eOHOW U HAY4YHO-NOMYJISIPHOMN
uH(pOpMalLlUY, TOJTYYEHHON W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH IOIy4aeMYIO
nHpopMaIuo;

OOBSACHATH MPUHIUIIBI JEHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, PA3InyaTh yCIOBUS
1x 0€30MacHOTO MCIOJIb30BAHUS B IOBCEIHEBHOM KU3HH,

MIPUBOJIUTH MIPUMEPHI BKJIa/a POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKU, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUI;

UCMOJb30BaTh TEOPETHUECKHE 3HAaHHUS MO (HU3UKE B MOBCEAHEBHOM >KM3HM Uil oOecredeHus
0€30MacHOCTH NP 0OpaIlleHHH ¢ TPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH, JII COXPAHEHHUS 3/I0POBBS
U COOJIOZICHUSI HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIeH cpee;

paboTaTh B TPYIIIE C BRIMOJHEHUEM Pa3IMUHBIX COLUATIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIIHI,
paIMoOHATIFHO pacHpeeNaTh 00S3aHHOCTH U TUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
a/IeKBaTHO OIIEHUBATh BKJIAJl KaXJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHHE paCCMATPUBAEMOM MTPOOIEMEI.
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TEMATHYECKOE IINTAHUPOBAHHUE

KosangecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3esioB
/i H TEM MPOIPAMMET Beero Koutposnbubie | Tlpakruyeckue | (uHppoBbIe)
padoTsl padoTsl o0pa3oBaTtejibHbIE
pecypcsl
Pazgen 1. QJJIEKTPOJINHAMUKA
11 gfﬁfﬁfﬁfﬂﬁag 11 1 3 bubmorexa IOK
i https://m.edsoo.ru/7f41c97c
HHTYKIUS
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21| nextpovanmime 9 0 1 ubmotexa LIOK
i https://m.edsoo.ru/7f41c97c
KOJIeOaHuUs
29 MexaHudeckue u 5 1 bubaunoreka [JOK
' 3JIEKTPOMATHHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
bubaunoreka [JOK
23 Orrrika 10 0 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 24

Pa3snea 3. OCHOBBI CIIEITUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

31 OCHOBBI CIIEIIAATBEHON 4 1 0 bubanoreka [JOK
' TEOPHH OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
HUroro no pazpery 4
Paznesa 4. KBAHTOBAS ®U3UKA

41 DJIeMEHTBI KBAHTOBOM 6 0 0 bubarnoreka [JOK
' ONTHKU https://m.edsoo.ru/7f41c97c

bubarnoreka [JOK
4.2 Crpoenne atoma 4 0 0 https://m.edsoo.ru/7f41c97c
bubarnoreka [JOK

4.3 AtomHoe szpo > 0 0 https://m.edsoo.ru/7f41c97c
HWroro no paznery 15
Pa3zpea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPUIUKHU

51 OneMeHTH aCTPOHOMUH U 7 1 0 bubnuoreka [JOK
' acTpopU3UKH https://m.edsoo.ru/7f41c97c
HWroro no paznery 7
Pa3znen 6. OGOBLIAIOIIEE IIOBTOPEHUE

6.1 Oo6o0maroree 4 0 0 bubmmoreka [JOK
' MTOBTOpPEHHE https://m.edsoo.ru/7f41c97c
HWroro no paznery 4
Pe3sepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB 68 4 7

10 MTIPOTPAMME



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

Kosmm4ecTBo yacoB Hcnoan3zoBanue
M poBoro u
aHAJIOrOBOr0
DJIeKTPOHHBIE
oGopynoBaHust
Hara nuppoBbIe
Nen/m Tema ypoka Beero KonTtponsnsie| [Ipaktnueckue H3yeHHA | 00pA3OBATE/LHEIE HeHTpa
padoThI padoThI eCTeCTBEHHO
pecypcsl .
HAYYHOW H
TeXHOJIOrH4eCKOoi
HANpaBJeHHOCTeil
«Touka pocra»
BBonausrii JlaTunk
HHCTpYyKTax 1o Th. MAarHuTHOIO I0JIs,
ITocTostHHBIE HOCTOHHHbIﬁ
MAarHuThbl U UX BI/I6HI/IOTeKa L[OK Mar"Hut .
1 | BlauMoOCHCTBHC. 1 0 0 03.09.2024 | https://m.edsoo.ru/ | "OTOCOBOM
MarunuTHoe nose.
BekTop MarHuTHoi fi0c9778
UHAYKUUHU. JInHun
MarHUTHOMN
WHAYKIH
MarnurtHoe 1nosne
MIPOBOTHHKA C
TOoKOM. OTBIT bubanorexa LIOK
2 Opcrena. 1 0 0 06.09.2024 | https://m.edsoo.ru/
Bszaumoseiicteue ff0c98fe
MIPOBOJTHHUKOB C
TOKOM
JlaboparopHas Bu6nuoreka [IOK
3 |Ppadora «Msyuenue 1 0 1 10.09.2024 | https://m.edsoo.ru/
MAarHUTHOT'O TTOJIS
KaTYIIKH C TOKOM fi0co8te
[etictBue Jlatuuk
MAarHUTHOTO TIOJIS HY MarHATHOTO TIOJIS,
TIPOBOTHHUK C TOKOM JIBa IITaTHBA,
Cmwa Ammepa. KOMIIJIEKT
Jla6opatopHas bubmuorexa LHOK | npoposios,
4 paGota 1 0 1 13.09.2024 | https://m.eds00.ru/ | pcTOUHNK TOKA,
«HccnemoBanue ff0c9acO KIIF04
JeNCTBUS
TTOCTOSTHHOT'O
MarHuTa Ha PaMKy ¢
TOKOM)»
HetictBue
MAarHUTHOTO TIOJIST HY
JBIKYILYIOCS Bbubmmorexa [IOK
5 3apSUKSHHYIO 1 0 0 16.09.2024 | https://m.edsoo.ru/
gactury. Cuna f0codf4
Jlopenma. Pabora
cuibl Jlopenia
OJeKTpOMarHuTHas
6 maaykws. [Totox 1 0 0 20.09.2024

BEKTOpa MAarHUTHOI



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
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nHaykyu. S1C
MHAYKIMH. 3aKOH
3JIEKTPOMArHUTHOM
nHaykimu Papanes

JlaGoparopnas
pabota
«HccnenoBanue
SIBJICHUS
3JIEKTPOMArHUTHOM
HHTYKITHIDY

24.09.2024

Bbubnuoreka [JOK
https://m.edsoo.ru/
ffOcal50

Jatuuk
HATIPSHKCHUS,
JATIHK
MarHUTHOTO TTOJIS,
JINHEHWKa,
KaTyIllKa- MOTOK,
TTOCTOSTHHBIHN
TIOJIOCOBOM
MarHur, Tpyoka u3
[IBX, komImiekT
MIPOBOJIOB,
IITATHB C
JiepKaTenem

NHAYKTUBHOCTD.
SIBnenue
CaMOUHIYKITUH.
SJ1C
CaMOUHIYKITUH.
OHeprus
MarHUTHOI'O MOJIS
KATYIIKH C TOKOM.
ONeKTpOMarHuTHOE
mnoje

27.09.2024

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

Texauueckue
YCTPOMCTBA U UX
[IPUMEHEHHE!
MIOCTOSIHHBIE
MAarHUuThl,
3JIEKTPOMArHHTHI,
3JIEKTPOABUTATENb,
YCKOpUTENH
3JIEMEHTAPHBIX
YJaCTHLI,
HUHIyKIMOHHAs
1eyb

01.10.2024

10

Oo6o0maronTiii ypox
«MaruuTHoe 1noiJe.
DneKTpOMarHuTHAS
WHIYKIVSD

04.10.2024

bubnuoreka [TOK
https://m.edsoo.ru/
ffOcab82

11

KonTponbHas
pabora o Teme
«MarsauTHoe noie.
DNeKTpOMarHuTHAS
WHTKISD)

08.10.2024

Bbubnuoreka [TOK
https://m.edsoo.ru/
ffOcad58

12

CBo0OoIHEIE
MeEXaHUIECKHE
KoJieOaHus.
I'apmonnueckue
KoJieOaHus.
VYpaBHeHue
TapPMOHHUYECKUX

KoJIeOaHUI.

11.10.2024

bubnnoreka [TOK
https://m.edsoo.ru/
ffOcaf06



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

18

[IpeBpatienue
SHEPTUU

13

JlaGopartopnas
pabota
«HccnenoBanue
3aBHCHMOCTH
MEPHOIa MaJIBIX
KoJleOaHul rpy3a Ha
HUTH OT JUTUHBI
HUTH U MacChl

rpy3a»

15.10.2024

[ITaTus, HUTb,

Ipy3, CeKYHIOMED,
pynerka

14

KonebarenbHblit
KoHTYyp. CBOOOAHBIE
JJIEKTPOMArHUTHBIE
KoJieOaHus B
HIEATLHOM
KoJIe0aTeIbHOM
KOHTYype. AHajorus
MEXIY
MECXaHUYCCKUMHU U
3HeKTpOMaFHHTHBIM
U KOJIeOaHUSIMU

18.10.2024

bubnunoreka [JOK
https://m.edsoo.ru/
ff0cb820

15

®opmyna Tomcona.
3aKOH COXpaHEHUs
JHEPIUH B
nzieaJbHOM
K0J1e0aTeIbHOM
KOHTYpe

22.10.2024

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

16

IIpencraBnenue o
3aTyXaromuX
KOJIe0aHUsIX.
BeinyxneHHbIE
MeXaHNYEeCKUe
KoJIeOaHus.
Pe3onanc.
BeinyxneHHbIE
3JIEKTPOMATrHUTHBIE
KoJIeOaHus

25.10.2024

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

17

IlepemenHbI# TOK.
CunyconmanbHBIH
MIEPEMEHHBIH TOK.
MorHocTh
MIEPEMEHHOT O
TOKa.
AMmuuTyaHoOe U
JeNCTBYIOLIEE
3HAYEHHUE CUIIBI
TOKa U
HaATIPSDKCHUS

05.11.2024

bubnuoreka [TOK
https://m.edsoo.ru/
ffOcbd34

18

Tpanchopmarop.
IIpousBoxactso,
riepesiada u
notpedieHue
3JIEKTPUYECKON
SHEPrUH

08.11.2024



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
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19

VYerpoiicTBo u
MIPAKTHICCKOE
MIPUMEHCHUE
AJIEKTPHYECKOTO
3BOHKA, TeHepaTopa
MIEPEMEHHOT0 TOKa,
JIMHAKA
3JIeKTponepeaay

12.11.2024

Bbubnuoreka [JOK
https://m.edsoo.ru/
ff0cc324

20

JKOJIOrHYeCKUe
PHCKH TIpH
TIPOU3BOJICTBE
BJIEKTPOIHEPTUHU.
Kynerypa
HCIOJIB30BAHUS
SJIEKTPOIHEPTUH B
TOBCEIHEBHON
JKU3HU

15.11.2024

21

Mexanuueckue
BOJIHBI, YCIIOBHS
pacrnpocTpaHeHuUsI.
ITepuoa. CxopocTtb
pacnpocTpaHeHUs U
JUTMHA BOJTHBI.
Ilonepeunsie u
MIPOIOJIEHBIE BOJTHBI

19.11.2024

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

22

3Byk. CKOpocTh
3ByKa. ' pomKkocTh
3ByKa. Bricora ToHa
TemOp 3ByKa

22.11.2024

bubnunoreka [JOK
https://m.edsoo.ru/
ffOcccOc

23

OneKTpOMarHuTHHIE
BOJIHBI, MX CBOMCTBA
u ckopocTb. [1lkana
3JIEKTPOMAarHUTHBIX
BOJIH

26.11.2024

Bubnuorexa [IOK
https://m.edsoo.ru/
ffOccfe0

24

[IpuHUMIIBL
PaanoCBS3H U
TEJNEBUIEHHU.
PasButue cpencrs
CBSI3U.
Paguomokanms

29.11.2024

25

KonTponbHas
pabora «Konebanus
1 BOJIHBD)

03.12.2024

bubnuoreka [TOK
https://m.edsoo.ru/
ffOcc6f8

26

IIpssmonuneitHOE
pacmpocTpaHeHHe
CBETa B OIHOPOJIHON
cpene. Toueunslii
HCTOYHHUK CBETA.
JIyu cBeta

06.12.2024

bubnnoreka [TOK
https://m.edsoo.ru/
ff0cd350

27

OtpaxxeHune cBeTa.
3aKOHBI OTPaKEHHUS
csera. [Toctpoenne
n300pakeHNi B
TUIOCKOM 3€pKajie

10.12.2024

bubnnoreka [TOK
https://m.edsoo.ru/
ffOcd4e0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0

20

IIpenomnenue

cera. [lomHoe

BHYyTpEHHEE bubanorexa [JOK

28 %f:;iﬁ:iﬁ yron 0 13.12.2024 | https://m.edsoo.ru/

IIOJIHOT'O ffOcd7f6

BHYTPCHHETO

OTpaKCHUS
Ocseturens ¢
HCTOYHUKOM
CBETa Ha
3,5 B, HCTOYHHK
MUTAHM,

JlaGopaTopHas KOMILJICKT

pabora «3mepenue Bubmmorexa [IOK MIPOBO/IOB,
29 oKas3aress 1 17.12.2024 | https://m.edsoo.ru/ | menesas
MIPEIOMJICHUS ffocd67a nuadparma,
CTCKJ1a» HOJ'IyLU/IJ'II/IH)Ip,
IUIAHIICT Ha
IIJIOTHOM
JIUCTE C
KPYTOBBIM
TPAHCIOPTUPOM

JIunzel. [locTpoenue

M300paKeHuii B bubaunorexa [JOK

30 |muu3e. Popmyna 0 20.12.2024 | https://m.edsoo.ru/

TOHKOM JIMH3BI. ffOcddle

YBenuueHue JUH3bI
Ocaerturens ¢
HCTOYHUKOM
cBeTa
Ha 3,5 B,
HCTOYHUK
MUTa- HUS,

JlaGoparopuas KOMILIEKT

pabora MPOBOJIOB,
31 «I/ICVCJIGI[OBaHI/Ie 1 24.12.2024 mieaeBast
CBOMCTB nmadparma,
n300pakeHHi B 9KpaH CTaIBHOM,
JTUH33X) HAIpPAaBIISIONIAs] C
HU3MEPUTEIBHOMN
IIIKAJIOM,
cobuparomiye
JIUH3BI,
pacceuBarolas
JIMH32

Hucnepcus csera.

CnoXHBI cocTaB

Oenoro ceera. LIBer.

32 | JlaboparopHas 1 27.12.2024
pabora
«Hab6mronenne
JIICTICPCHU CBETa
WnrepdepeHis bubnuorexa [IOK

33 | cBera. Judpaxims 0 14.01.2025 | https://m.edsoo.ru/

CBCTA.

ffOced22



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
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Judpaxumonnas

pemerka

ITonepeuynocts bu6muorexa [JOK
34 | CBETOBBIX BOJIH. 0 17.01.2025 | https://m.edsoo.ru/

[Monspusanus ceera ffOcf02e

OnTuueckue

IpuOOpHI U
3g | Yerponersal 0 21.01.2025

YCIIOBHS UX

0e30macHOro

MIPUMEHEHHUS

I'panus!

MIPUMEHUMOCTH

KIIACCHYECKOMH Bu6nuoreka [IOK
36 ﬁi’éﬁ?ﬁ;‘fm 0 24.01.2025 | https://m.edsoo.ru/

CTIEIUATBHOM ff0ci862

TEOpHUU

OTHOCUTCIBHOCTH

OTHOCUTEIHHOCTh

OHOBPEMEHHOCTH. bubmmorexa [IOK
37 | 3amemienue 0 28.01.2025 |https://m.edsoo.ru/

BPEMEHH U ffOcfa42

COKpaIlleHUE JTUHBI

OHeprus U UMITYIIbC

PEISITUBUCTCKON Bu6muotexa [IOK
38 ;ﬁzf?sgfﬂfﬁeﬁ " 0 31.01.2025 | https://m.edsoo.ru/

P ffOcfc68

HUMITYJILCOM.

OHeprus Mokost

KontponrHas

padora «OnrHKa. Bu6muorexa [[OK
39 Srf:;;;moﬁ 0 04.02.2025 | https://m.edsoo.ru/

TEOpHUn ff0cf610

OTHOCHTEIILHOCTUY

®oronsl. Popmyna Bubmmorexa [IOK
40 | Ilnanka. DHEpTHS U 0 07.02.2025 | https://m.edsoo.ru/

umnyibc GoToHa ffocfel6

OTKpBITHE T

HCCIICIOBAHNE Bubnmnoreka LIOK
41 | poroapdexra. 0 11.02.2025 | https://m.edsoo.ru/

Omeiter A. T ffOcffca

CroneroBa

3aKoHBI

¢dorodddexra.

VpaBHeHe Bbubnuoreka [TOK
42 | DiiHmrrelHa 1St 0 14.02.2025 | https://m.edsoo.ru/

dorosdpdexra. ff0d015e

«Kpacnast rpaHuna

¢dororddexra

JlaBnenue cBeta. Bu6muorexa LIOK
43 | Omnsrter I1. H. 0 18.02.2025 | https://m.edsoo.ru/

JleGenena. ff0d04a6



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
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XHAMHYECKOE
JIENCTBHE CBETA

44

Texuuueckue
YCTpOUCTBA U
MIPaKTHIECKOE
MIPUMEHCHUE!
(oro3eMeHT,
(dboromaTuuk,
coiHeyHas OaTapes,
CBETOIMON

0 21.02.2025

45

Pemrenue 3agau nmo
TeMe «DIEMEHTHI
KBAHTOBOM ONTHUKN»

0 25.02.2025

bubnunoreka [JOK
https://m.edsoo.ru/
f0d0302

46

Mogens aTtoma
Tomcona. OmnbITE
Pesepdopaa mo
PacCesHUIO 0~
YaCTHIL.
IInanerapHas
MOZI€EJb aTOMa

0 28.02.2025

bubnunoreka [IOK
https://m.edsoo.ru/
ff0d091a

47

IToctynater bopa

0 04.03.2025

48

Nznyyenue u
TIOTJIOMIEHHE
(OTOHOB TIpH
repexojie aToMa ¢
OJHOTO YPOBHS
SHEPTUM Ha IPYrou.
Bunel criektpos

0 07.03.2025

bubnunoreka [JOK
https://m.edsoo.ru/
ff0dOafa

49

BoaHoBEIE cBOMCTBA
qactull. BonHb! 1e
Bpoitns.
KopmyckynsapHao-
BOJIHOBOM JTyaslu3M.
CrioHTaHHOE U
BBIHY)KJICHHOE
M3ITy9eHUE

0 11.03.2025

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

50

OTxpriTHE
PaIroaKTUBHOCTH.
Omneitel Pesepdopaa
TI0 OTIPEAEICHHIO
cocraBa
PaIroaKTHBHOT O
U3ITy4eHHs

0 14.03.2025

bubnnoreka [TOK
https://m.edsoo.ru/
ffodofd2

51

CgoiicTBa anbpa-,
Oera-, raMMa-
M3ITy9ICHUS.
Bnusane
PaArOaKTUBHOCTH
Ha JKHBBIC
OpTaHU3MEI

0 18.03.2025

52

OTKpBITHE IPOTOHA
U HEUTpPOHA.
W3zoromsl. Anbda-
pacrmaz.

DNEeKTPOHHBIN

0 21.03.2025

Bubnmnoreka [TOK
https://m.edsoo.ru/
ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
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MTO3UTPOHHBIH OeTa-
pacnaz. 'amma-
U3ITy9ICHUE

53

DHeprus CBsI3U
HYKJIOHOB B sIpe.
S nepHble peakyy.
SnepHslii peaxtop.
[IpoGemsl,
TIEPCIIEKTUBEI,
9KOJIOTUYECKHE
ACIIEKTHI SJEPHOM
SHEPreTHUKH

0 25.03.2025

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

54

DnemMeHTapHbIe
yacTuiibl. OTKpPBITHE
MO3UTpOHa. MeTo/Ibl
HaOIOeHUS U
perucTpanuu
3JIeMEHTapHBIX
yactul. Kpyrisrit
CTON
«DyHaMEHTaJIbHBbIE
B3aUMOJICHCTBUSI.
EnuncTBo
(busngecKoi
KapTHHBI MUPa»

0 28.03.2025

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

55

Oransl pa3BUTHUSL
aCTPOHOMHHU.
[IpuknanHoe u
MHPOBO33PEHUECKOE
3Ha4YEHHE
actpoHoMuu. Bug
3BE3IHOTO Heba.
CosBe3aus, ApKue
3BE3/bI, TIJIAHETHI,
HX BUUMOE
JBIDKECHUE.
ComHeyHast cucTeMa

0 08.04.2025

56

Comuue. ConHeunas
AKTUBHOCTb.
Hcrounuk sHEprun
CosHia 1 38831

0 11.04.2025

57

3BE3 MBI, X
OCHOBHEBIE
XapaKTePUCTUKU.
3BE3 b TIIABHOM
II0CJIEIOBATEIBLHOCT
u. Buyrpennee
CTPOEHUE 3BE3I.
CoBpemMeHHBIE
MIPEICTaBICHHUS O
TIPOUCXOXKICHUH U
sposronnu CoHIa
" 3BE3]

0 15.04.2025

58

Mneunsrii [Tyts —
Hama ["amakTHka.
Tlonoxenne u
nBmkenne CoiHIa B

0 18.04.2025



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

24

lNanakruke.
INanaxtuxu. YépHsie
JBIPBI B SIAPax
raJIaKTUK

59

Bcenennas.
PazOeranue
ranaktuk. Teopus
Bosneoro B3priBa.
PenukroBoe
U3JIy4EHUE.
MeraranakThka

22.04.2025

60

Hepemennsie
IPOOIIEMBI
ACTPOHOMHH

25.04.2025

61

[Ipomexxyrounas
aTTecTalusl.
Hrorosas
KOHTpOJIbHAs paboTy

29.04.2025

62

Oo6o0IaroIui
ypok. Ponb ¢uzuku
Y ACTPOHOMUH B
SKOHOMUYECKOH,
TEXHOJIOTUYECKOM,
COLIMAJILHON U
aTH4ecKoi chepax
JIESITEIIbHOCTH
YeJIoBeKa

06.05.2025

63

O06001maromui
ypok. Ponb u mecto
¢busuky u
aCTPOHOMMHU B
COBPEMEHHOMN
Hay4HOU KapTHHE
Mupa

13.05.2025

64

O06o0maromui
ypok. Poinb
(usnuecKoii Teopuu
B (hopMHUPOBaHUH
MIPEACTABIEHUN O
¢busnueckoii
KapTHHE MHpa

16.05.2025

65

O06001maronmin
ypok. Mecto
¢busnueckoii
KapTUHBI MUPA B
obmIeM psimy
COBPEMEHHBIX
€CTECTBEHHO-
Hay4HBIX
MPEACTABIECHUN O
TIpupoae

20.05.2025

66

PesepBHblil ypok.
MarsuTHOe more.
DNeKTpOMarHuTHA
ST THITYKITHST

23.05.2025
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67

Pe3epBHbIil ypok.
Onrtuka. OCHOBEI
CIIeIaIEHOM
Teopuu
OTHOCHTEILHOCTH

26.05.2025

68

Pe3epuslif ypoxk.
KsanroBast puzuka.
DJIeMEHTHI
ACTPOHOMUH U
actpodu3nuku

bubnuoreka [JOK
https://m.edsoo.ru/
ff0d1784

OBIIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.

2.

I'.A. Mskumes, b. b. byxosues, H.H. Corckuit ®uzuka 11 xi1. @usuka 10 ximacc. bazoBbiit u
yriIyOJIeHHBIH ypoBeHb. YueOnuk. Mocksa. [IpocBemienne
A.I1. PeivkeBuu. COopHUK 3a1a4 1o ¢usuke. Mocksa, [[poda

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1.

5.

I'.4. Msxumes, b. b. byxosnes, H.H. Corckuit ®u3nka 11 k1. ba3oBbiii u1 yriyOiaeHHBIN YPOBEHD.
VYueOnuk. Mocksa. [Ipocsemienue.

2. A.IL PemvkeBnu. CoopHHEK 33124 1o (pusmke. Mocksa, Jlpoda.
3.
4

10.A. Caypos. ®usuka. [loypounsie pazpadbotku. 11 xiacc. [locobue amst 061eoo6pa3oBaTebHBIX
COOpHUK TECTOBBIX 3a/laHUM JJIsi TEMATUYECKOTO U UTOTroBOro KoHTpois. dusuka 11 kimacc. M.:
«Hutennext-Lentpy, 2004 r.

C.M. Anppromeukns, A.C. CnyxaeBckuil. ®Pusmka. «KOHCTPYKTOp» CamMOCTOSATENBHBIX H
KOHTpPOJIBHBIX padoT. 10 — 11 kaccsl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1
2
3
4.
S.
6
7
8
9
1

. Kusas ¢usuka: odydvarorias nporpamma, http://www.int-edu.ru/soft/fiz.html
. Ypoku ¢pusuku ¢ ucnoas3oBanuem Mureprera. http://www.phizinter.chat.ru/

dusuka.ru. http://www.fizika.ru/
dusuka: koureknus onsiToB. http://experiment.edu.ru/
dwusmka: 3JeKTpOHHAs KoJuteKnus onbitoB. http://www.school.edu.ru/projects/physicexp

. Karanor cceiiok Ha pecypest o dusuke http://www.ivanovo.ac.ru/phys

Becrutatabie oOy4arorre mporpammel o ¢usuke http://www.history.ru/freeph.htm

. JlabopaToprbie paboThI o usuke. BupryansHbie tabopartopusie padotsl. hitp://phdep.ifmo.ru
. Anumanus GU3HYECKHX MmporeccoB oObsicHenusmu. http://physics.nad.ru
0. ®usnyeckas snnmkonenus http://www.elmagn.chalmers.se/%7eigor




