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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHs Ha YPOBHE cCpelHero oomero obpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHHH M TpeOOBaHHH K
pe3yabpTaTaM OCBOCHHS OCHOBHOW oOpa3oBarenbHOM mporpammbl, npeactaBieHHbIXx B I'OC COO, a takxke ¢ ydéroM QemepanbHOil paboueit
IIPOrpaMMbl BOCIIUTAHUSI U KOHUENIMH MpenojaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTelIbHbIX opraHuzanusax Poccuiickoit ®@enepauuu,
pealIn3yIONIMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanre porpaMMsbl 110 (U3HMKE HAIIPABICHO Ha (POPMUpPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI Mupa oOydarommxcst 10—11 kmaccoB npu
o0yudeHuu ux (usrke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO-/IeATEIbHOCTHOrO o1xoa. [Iporpamma o ¢usuke coorBercTByeT TpedoBanusm OI'OC
COO x 1IaHupyeMbIM JTHYHOCTHBIM, MPEAMETHBIM W METANPEAMETHBIM pe3yJibTaraM OOydYeHUSs, a TaKKE€ YUUTBHIBACT HEOOXOJAMMOCThH peaH3alliu
MEXIPEIMETHBIX CBS3CeH (DM3HKU C €CTeCTBEHHO-HAYYHBIMU Y4eOHBIMU IpeaMeTamu. B Hell ompenenstoTcs OCHOBHBIC IeNM M3y4YeHHUsS (PU3MKU Ha
YPOBHE CpeJIHETO0 0011ero 00pa3zoBaHus, INIAHUPYEMbIE PE3YIbTaThl OCBOCHUS Kypca (PU3UKH: TMYHOCTHBIC, METAPEeIMETHbIE, TPeAMETHBIC (Ha 0a30BOM

YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

IJIAHUPYEMBbIE PE3YJIbTaThl OCBOCHHS Kypca (Pu3nku Ha 6a30BOM YPOBHE, B TOM YHKCJIE MPEIMETHBIE PE3yJIbTATHI 110 T0/1aM 00yUYeHNS,
cofiep;kanue yuyeOHoro npeamera « Ou3uka» Mo rogam 00ydeHHsl.

du3nka Kak Hayka 0 HauboJjee OOIIMX 3aKOHAX MPUPOAbI, BBICTYIAs B KaueCTBEe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKIIad B
cUCTeMy 3HaHUM 00 okpy:karotieM Mupe. LLIkonbHbII Kype pU3UKN — CUCTEMOOOPA3YIOLIUH AJI €CTECTBEHHO-HAYUHbIX Y4€OHBIX IPEIMETOB, IOCKOIbKY
¢u3nyeckue 3aKOHBI JIS)KaT B OCHOBE MPOIECCOB M SBJICHUHM, H3ydyaeMbIX XUMHEH, Ouonoruei, ¢usmueckoil reorpadueil M acTpoHOMHEH.
Hcnonp30BaHre M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUM OIpeNessieT XapakTep U pa3BUTHE pa3HOOOpa3HBbIX TEXHOJOTHH B cepe IHEPreTHKH,
TPAHCHOPTA, OCBOCHUSI KOCMOCA, MOJIy4YeHHs] HOBBIX MAaTepHajoB C 3aJJaHHBIMH CBOWCTBaMM U JIpyrux. M3yueHue ¢pu3nku BHOCUT OCHOBHOM BKJIaJl B
(bopMHpOBaHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa OOydYaromMXcsi, B (OPMUPOBAHHWE YMEHUH MNPUMEHSATHh HAy4YHbIM METOJ| MO3HAHUS IpH
BBINOJIHEHUH UMHU Y4E€OHBIX UCCIIETOBAaHHMA.

B ocHOBY Kkypca pu3MKu U YPOBHSI CpEIHETO OOLIEro 00pa30BaHMs TOJIOKEH sl UCH, KOTOPbIE MOXKHO PacCMaTPUBATh KaK MPUHIIMITBI €T0
HOCTPOCHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEHM Kypce SBISETCS JOTMYECKH 3aBEpPIIEHHBIM, OH COJAEPKUT MaTepuall U3 BCEX Pa3lesioB (HU3UKH,
BKJIIOUAET KaK BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM ¢ Hell mMartepuan Kypca ¢Gu3NKud o0BbEAMHEH BOKPYT (pu3nueckux Teopuil. Benyumm B Kypce siBisieTcs
(dbopMHpOBaHKE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U MOJIE.



Hoes eymanumapuzayuu. EE peannzanust npearnoyiaraeT UCIOIb30BaHHEe TYMaHUTAPHOTO MOTEHIMAala (PU3NUECKON HAayKH, OCMBICICHHE CBS3H
pa3BuTHA QUMK C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMH U SKOJIOTMYECKUMU TPOOIIeMaMHu.

Hoesn npuknaonou mnanpaenennocmu. Kypc (uU3MKM IpeanojaraeT 3HAKOMCTBO C IIMPOKMM KPYIrOM TEXHHYECKHX M TEXHOJIOTMYECKHX
IIPUJIOKEHUN N3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peaan3yeTcs OCPEICTBOM BBEICHHUS 3JICMEHTOB COACPKAHMSI, MOCBIIMIEHHBIX YKOJIOTMYSCKUM MTPOOIeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PAa3BUTHEM TEXHHUKH U TEXHOJIOTHI, a TaKKe OOCYXKIEHUS MpOOJIEeM palMOHAILHOTO MPUPOAOIOIB30BAHUS U 3KOJOTUIECKON
0€30I1aCHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMH Kypca (M3HKH Ha YpOBHE CpeAHEero ooiiero oOpa3oBaHus SBISAIOTCA (uznueckue Teopuu (hopMupoBaHUE
MPEJCTABICHUN O CTPYKTYpE MOCTPOCHHS (PU3NIECKON TEOpUH, poir (yHJAMEHTAIBHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX MPECTABICHUAX O
MIPUPO/IE, TPAaHUIAX TPUMEHUMOCTH TEOPUH, JJIsl ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CHUCTEeMHO-eSITETFHOCTHBIN MOAX0/ B Kypce (M3HMKHA pean3yeTcsl MPEXKAE BCETO 3a CYET OpraHM3alUU KCIIEPUMEHTAIBLHON JeATEIIbHOCTH
oOyuatomuxcs. /[t 6a30Boro ypoBHs Kypca GU3HKH — 3TO UCHOIb30BAHUE CUCTEMBI (PPOHTANTBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U Ta00PATOPHBIX
paboT, KOTOpble B MporpaMMe 1o (Gu3uKe OObEIMHEHBI B OOMIMK CIHMCOK YYEHHYECKHUX MPAKTHYECKHX paboT. BrliereHne B yka3aHHOM TEpevHe
71a00paTOPHBIX pabOT, MPOBOJUMBIX JJIsI KOHTPOJIS U OLEHKH, OCYIECTBIIAETCS yYaCTHUKaMU 00pa30BaTEbHOIO MPOoLEecca UCXOAI U3 0COOEHHOCTEH
IUTAaHUPOBAHUS U OCHalIeHus kaOuHeTa pusuku. [Ipu aTom obecrieunBaeTcs oBiIaileHue 00yJarolUMHUCS YMEHUSIMHA TPOBOAUTH KOCBEHHBIE U3MEPEHUS,
UCCIIeTOBAHMS 3aBUCUMOCTEN (PM3MUECKUX BEIMYMH U MTOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUITOTES.

bonbiioe BHMMaHNE yAEISETCS PELIEHUIO PaCUETHBIX U KA4€CTBEHHBIX 3a1a4. [Ipu aToM JU1st pac4€THBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3aJa4U C
SIBHO 3a/laHHOM (PM3MYECKON MOJEIb0, MO3BOJISIONINE MPUMEHSATh M3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO paszjesia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 pa3HbIX pa3esioB. JJ1s KaueCTBEHHbIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a7jaHNs Ha 00BbsICHEHNE TPOTEKaHUs (PU3NUECKHX SIBICHUM
U TIPOLIECCOB B OKPY KaroIel Ku3HU, TpeOyrolyre Bbi0opa (pr3nuecKkoi MOJENH ISl CUTyalluy IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmMu GI'OC COO k MaTepranbHO-TEXHUUYECKOMY 00eCcIieueHn 0 y4eOHOTo Impolecca 6a30Bbli ypOBEHb Kypca GU3UKH
Ha YpPOBHE Cpe/Hero o0Iero oopa3oBaHMs JOJDKEH M3ydyaTbCs B YCIOBMSAX MPEAMETHOrO KaOMHeTa (PU3UKU WM B YCIOBHUSIX MHTETPUPOBAHHOTO
KaOMHeTa MpeIMETOB €CTECTBEHHO-HAYYHOT'0 IMKJIa. B kabuHeTe pu3nKu 10J1KHO ObITh HE00X0AUMOE J1abopaTopHOEe 000PYI0OBAHNE ISl BHIIIOJIHEHUS
yKa3aHHBIX B IPOTrpaMMe 1Mo (pU3UKE YICHUYECKUX MPAKTHUECKUX padoT U JEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JleMoHCTpanimoHHOE 000py/1I0BaHHE (POPMUPYETCS B COOTBETCTBHH C MPUHIIUIIOM MHUHUMAJIBHON JOCTATOYHOCTH M 00ECIIEYMBAET IMOCTAHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (U3MKE KIFOUEBBIX IEMOHCTpAIM ISl MCCIEAOBAaHUS W3Y4YaeMbIX SBIEHUN U TPOIECCOB, IMIUPUUYECKUX H
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHECHUM.



JIaGopatopHoe 000pysOBaHHE I YUCHHUYECKUX MPAKTHUYECKUX paboT GopMupyeTcs B BHJIE TEMATHYECKUX KOMILJIEKTOB M 00ECIieuyMBaeTCsl B
pacuére OIHOro KOMIUIEKTa Ha JByX oOyuaromuxcs. Temarmuyeckue KOMIUIEKThI J1a00paTOpHOro 00OpyHOBaHMs JOJDKHBI OBITH HOCTPOEHBI HA
KOMILIEKCHOM HCIIO0JIb30BaHUH aHAJIOTOBBIX U IU(POBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX M3MEPUTEIBHBIX CUCTEM B BUIE IIU(PPOBBIX JIAOOPATOPHUIL.

OCHOBHBIMU LIETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

dbopMHpoBaHHE HHTEPECa M CTPEMIICHHS OOYYarOIIMXCS K HAYYHOMY H3YYEHHIO IPHPOIbI, Pa3BUTHE HX HHTCIUIEKTYyalbHBIX M TBOPYCCKHX
CIIOCOOHOCTEI;

pasBUTHE MIPEACTABICHHUI 0 HAYYHOM METO/IE MO3HAHKS U (POPMHPOBAHUE MCCIIE0BATEILCKOIO OTHOIIEHUS K OKPYIKAIOIIUM SIBICHUSM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysIbTaTa U3y4eHHUsI OCHOB CTPOCHHUSI MaTepHH U (yHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;
(bopmHpoBaHrEe YMEHHH O0BACHSATD ABJIECHUS C HCIOIb30BAaHUEM (PM3UUECKUX 3HAHUHM M HAYYHBIX JOKA3aTCIILCTB;

(dbopMHpOBaHKE TPEACTABICHUH O PO (PU3UKH JUTS PA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI.

JlocTikeHre 3TUX IieNieil o0ecrieynBaeTcsl peleHneM CIeAyIOMMX 3a7ad B IpoIecce M3ydeHus Kypca (pU3MKu Ha ypOBHE CpPEeIHEro OOIIero
o0Opa3zoBaHMS:

npuoOpeTeHne CUCTEMBbI 3HAHHWK 00 OO0mMX (U3WYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAaX, TEOPHsX, BKIIOYAas MEXaHHKY, MOJIEKYISIPHYIO (H3HKY,
3JIEKTPOJMHAMUKY, KBAHTOBYIO (DM3UKY U JIEMEHTHI aCTPODU3UKHU;

(dbopMHpOBaHNE YMEHUHN IPUMEHSITH TEOPETUUECKHUE 3HAHUS JUIsl O0BSICHEHHS (PU3MUECKUX SBJICHUI B IPUPOJIE U ISl IPUHATHS TPAKTUUECKUX PELICHUM
B [IOBCETHEBHOMU KU3HH;

OCBOCHHE CIIOCOOOB PELICHUs PA3INYHBIX 3a/a4 C SIBHO 33JaHHON (hU3MYECKON MOAENbIO, 3aJad, IOAPa3yMEBAIOUINX CAMOCTOSTEIbHOE CO3JaHUE
¢bu3nyeckoil Mosieny, aleKBaTHON yCIOBUSM 33/1a4H;

MOHUMaHUE PU3NYECKUX OCHOB U MIPUHIIMIIOB IEUCTBUS TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMUECKUX MPOLIECCOB, X BIUSHUS Ha OKPY/KAIOIILYIO CPENY;
OBJIaJICHUE METOJAMU CAMOCTOSITEJIbHOIO IJIAHUPOBAHUS U NPOBENCHMS (U3NYECKUX HKCIEPUMEHTOB, aHAIM3a W HMHTEpIpeTalud WHpopMaluy,
OIIpeEIIEHUs JOCTOBEPHOCTH MOJIy4€HHOTO PE3yibTaTa;

CO3JJaHue YCIIOBUM JUISl pa3BUTUS YMEHUIN IIPOEKTHO-UCCIIEA0BATEIIbCKON, TBOPYECKOHN ACATEIBHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE cpeiHero oduiero odpasoBanus orBoautcs 136 yacos: B 10 kmacce — 68 gyacoB (2 yaca B
Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme no (u3nKe nepeyeHb JJabopaTOPHBIX U MPAKTHUECKUX pa0bOT ABISETCS PEKOMEHIOBAaHHBIM, YUYUTEIND JIEIaeT BHIOOD
MPOBE/ICHUS JIAOOPATOPHBIX PadOT U OMBITOB € YYETOM MHIUBUIYaIbHBIX 0COOEHHOCTEH 00yJatonmxcs.



COIEPKAHUE OBYYEHUSA
11 KJIACC
Pa3znen 4. DiekTpoanHamMuka
Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[ToctossHHbIe MarHuThl. B3anmoaeicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mnosie. BekTop MarHuTHOW MHAYKUMU. [IpuHIMN cynepno3unuu
MArHUTHBIX MoJied. JInHM MarHuTHOM MHAYKIMK. KapThHa JIMHUNA MarHUTHOW MHAYKUIHUH MOJIA IOCTOSHHBIX MATHUTOB.

MaruuTtHoe 1oJie NPOBOIHUKA C TOKOM. KapThHa JIMHNI MHyKIIMH MarHUTHOT'O 11011 JUIMHHOTO MIPSIMOTO IIPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTYLIKU ¢ TOKOM. OnbIT Opcrena. BzaumonelicTBrue NpoBOJIHUKOB € TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.
Cuna Jlopenna, e€ Moaynb U HanpaBlieHUE. [[BrKeHNE 3apsXKEHHOM YacTUIIBI B OJJHOPOIHOM MarHUTHOM monie. Pabota cumsl JlopeHia.

SIBneHue 3MEKTPOMarHuTHOM MHAYKIMK. II0TOK BEKTOpa MArHUTHOW MHAYKIMH. DJIEKTPOIABHIKYILAS CUJIA MHIYKIUHU. 3aKOH DJIEKTPOMATrHUTHOU
nHaykunu dapazes.

BI/IXpeBOC QJICKTPHUYCCKOC ITOJIC. SHCKTPOI[BI/DK}’HIEUI CyJia MHAYKIUH B IPOBOAHHUKE, ABMIKYIICMCA IMOCTYNATCIbHO B OJJHOPOJHOM MAarHuTHOM
IT0JIC.

[TpaBuno Jlenua.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIMH. DNEKTPOABMKYIIAS CHJIa CAMOUHYKIIHH.
DHEpPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE IoJe.

Texnuueckue YCTpOﬁCTBa U MPAKTUYCCKOC TIPHUMCHCHUC.! TIOCTOAHHBLIC MArHuTbl, 3JICKTPOMATrHUTHI, JSJICKTPOABHUIATCIIb, YCKOPUTCIN
QJICMCHTAPHBIX YaCTHULl, MHAYKIOIWOHHAA ICYb.



Jlemoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHUE 3JIEKTPOHHOIO My4YKa MarHUTHBIM TOJIEM.
JIvHUM MHIYKUUW MAarHUTHOTO MOJIA.
BzaumopeiicTBue AByX NPOBOJHUKOB C TOKOM.
Cuna Amrepa.
[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.
SBneHue HNEKTPOMArHUTHON UHIYKIUH.
IIpaBuio Jlenua.
3aBHUCHUMOCTD AJEKTPOJIBHXKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.
SBnenne caMOMHIYKITUH.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3yuenre MarHuTHOTO TOJISI KATYIIKH C TOKOM.
UccnegoBanue necTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnepgoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.
Pa3nen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUNHblE KOJIEOAHUS



Konebarenbnas cucrema. CBoOOJHBIE MEXaHUYeCcKHe KoneOanus. I'apmonnueckue konebanus. [lepuon, yacrora, ammauTyaa u ¢aza KonedaHuil.
[IpyXMHHBIA MasTHUK. MaTeMaTHYECKUi MasiTHUK. Y paBHEHHE TapPMOHMYECKUX Kosiebanuii. [IpeBpaiienne sHepriuy npyu rapMOHUYECKUX KOJICOaHHSIX.

Konebartenbublit KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJeOaHus B UACaIbHOM KOJeOaTeIbHOM KOHTYpE. AHATIOTHS MKy MEXaHUYECKUMU
1 DJIEKTPOMArHUTHBIMU KosieOaHussMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS YJHEPTHH B UICATHHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBiacHre o 3aTyxaroIIuX KoJeOaHUsAX. BBIHYXIeHHBIE MeXaHUYeCKHe Koyiebanus. Pe3oHaHc. BBIHYXIEHHBIC 3JIEKTPOMAarHUTHBIE
KOJIEOaHUS.

[lepemennblii Tok. CHHYyCOUJANbHBIN TEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKA. AMIUIMTYAHOE U JIEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIPSDKEHUS.

Tpancpopmarop. [IpousBonacTBo, nepesada 1 NOTpedIICHUE FIEKTPUUECKON SHEPTUH. DKOJIOTMUECKUE PUCKH IIPU IPOU3BOACTBE 3JIEKTPOIHEPTUH.
KynbTypa ncnonb30BaHus 3IEKTPOIHEPTHU B TOBCEIHEBHOM JKU3HH.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHUE: 3JIEKTPUUECKUI 3BOHOK, T'€HepaTop EPEMEHHOI0 TOKa, IMHUU 3JIeKTpoIepeaay.
Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM crucTeMbl (IPY>KMHHBIN WJIM MAaTEMAaTUYECKUN MasTHUK).

HaGmronenue 3aryxaromumx KoieOaHuid.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUM.

Habmtonenue pezonanca.

CB00OIHBIE AJIEKTPOMArHUTHBIE KOJeOaHMs.

OcuusutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUSI OT BPEMEHH ) JJIS JIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc npu nocnenoBaTenbHOM COETUHEHUH PE3UCTOPA, KaTYLIKU HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogens JIMHUM 3JIEKTpoIIepeayn.



Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHUOa MaJIbIX KOJICOaHUI Tpy3a HAa HUTU OT JUIMHBI HUTH U MacChI Tpy3a.
HccnenoBanue nepeMeHHOTO TOKA B IIEMU U3 MTOCIIEI0BATEILHO COCIMHEHHBIX KOHACHCATOPA, KaTyIIKH U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbBLE B0JIHbL

MexaHnueckue BOJHbI, YCiI0BuUs pacipoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus U JAIMHA BOJIHBL [lonepeuHblie U IPOA0JIbHBIE BOIHBI.
WuTepdepennys u audpaxus MEXaHHIECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJEeKTPOMarHUTHbIE BOJIHBL. YCIIOBUS M3JIy4YEHHUS 3JIEKTPOMArHWTHBIX BOJH. B3aummuas opuenTauus BekTtopoB E, B, V B snexTpomMarHuTHOM
BosiHEe. CBOIMCTBA AIIEKTPOMArHUTHBIX BOJH: OTPaXECHHUE, MPEIOMIICHHE, MOJsIpu3anus, Judpakuus, naHTepepernns. CKOpoCTh MEKTPOMArHUTHBIX
BOJIH.

[lkana 3neKkTpoOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paIUOCBA3U U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKatoIIeH CpeJibl.

TexHruecKkue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI, YJIbTPA3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIULIMHE,
paznap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBanue U PacCIpPOCTPAHCHHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.
Konebmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue oTpakeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHunu u qudpakiini MEXaHHIECKUX BOJIH.



3BYKOBOI PE30HAHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTHTYAON U YaCTOTON KOJICOAHHIA.

HccnenoBanue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaskeHUE, MpeIoMIIeHHe, oispu3anus, tudpakuus, HHTephepeHIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsamonuHeliHOe pacipoCTpaHeHHE CBETa B OJHOPOAHOM cpene. JIyu cBeta. ToueuHblii HCTOUHHK CBETA.
Otpaxenue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne n300paxeHni B IIIOCKOM 3epKale.

IIpenomnenue cBera. 3aKOHBI IPEIOMIIEHUS cBeTa. AOCOIIOTHBIN 0Ka3aTelb npenomiieHus. IloaHoe BHyTpeHHee oTpaxenue. [IpenenbHblii yroma
MIOJTHOT'O BHYTPEHHETO OTPa’KEHUS.

Hucnepcus cseta. CioxxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparoiue 1 paccenBarolue JUH3bL. ToHKas nuH3a. DoKycHOE paccTosHUE U ONTUYECKas cuila TOHKOM nH3bL. [locTpoenue n3obpaxeHuil B
COOMPAIOIINX M pacCenBarONIMNX JHH3aX. DopMysa TOHKOM TUH3EL. YBETUYEHUE, 1aBaeMOe JIMH30H.

Hpenenbl MNPUMCHUMOCTHU FeOMeTqueCKOﬁ OIITUKH.

Bonnosas ontuka. Uatepdepennns ceera. KorepeHTHble HCTOUHUKH. Y CTTOBUST HAOIIOICHUS] MAKCUMYMOB 1 MUHIMYMOB B UHTEPGhEpPEHIITMOHHOM
KapTUHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakius cera. JudppakiuonHas pemeérka. YciaoBue HAOMIOJEHUs TJIaBHBIX MaKCMMYyMOB INpH MaJ€HUM MOHOXPOMAaTHYECKOro CBeTa Ha
TUGPAKIUOHHYIO PEIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoiicTBa M MpakTHUYEeCKOe MPUMEHEHUE: OUKH, JTyTa, (oToarnmapar, IpoeKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, TUPPAKIIMOHHAS PEHIETKA, TOJISIPOHI.

Jlemoncmpayuu



[IpsimonnHeitHOE pacTpocTpaHeHHe, OTPAKEHHE U MpesloMiieHne cBeTta. OnTuyeckue npudopsl.
[TonmHoe BHYTpeHHEe oTpakeHue. MoJenb CBETOBOIA.
HccnenoBanue cBOWCTB N300paxeHHi B TMH3AX.
Monenu MUKpOCKOIa, TEIeCKOoIIa.
Hab6mronenue natepdepeHImu ceera.
HaGmonenne nudpaknuu cBera.
HaGirotenne aucriepcuu cBera.
[TonmyyeHne crieKTpa ¢ TOMOIIBIO IPU3MBI.
[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIUNOHHON PELIETKY.
Habmonenue nonsipusanuu cBera.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol
W3mepenne mokasarelnst IpeIoMIICHHUS CTEKJIA.
WccnenoBanue cBONCTB N300paXeHU B TMH3aX.
Habmtonenue nucnepcuu cBeta.

Pasnea 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

['panuLIBl NPUMEHUMOCTH KJIACCUYECKOW MeXaHUKHU. [locTysarsl cienuanbHOM TEOPUU OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyM€, MIPUHUUIN OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTH OOTHOBPEMCHHOCTH. 3aMe,Z[J'ICHI/IC BPEMCHU U COKpPAIICHUC NJIMHBI.



DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.
CBsi3b Macchl € PHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOSI.
Paznen 7. KBanroBasi ¢pusuka
Tema 1. Inemenmeul K6anmoeoii onmuKu
®otonbl. opmyna [Tnanka cBs3u SHEPTHH POTOHA C €T0 YaCTOTON. DHEPTHs K UMITYJIbC (DOTOHA.

OtkpeiTie u uccnenoBanue ¢oroddpdekra. Onbitel A. I'. CtoneroBa. 3akoHbl Gorodddekra. YpaBHenue DiHmTerHa ais (hoTtodrddekra.
«Kpacnas rpanuna» ¢portodrddekra.

JlaBnenue ceera. Onwithl [1. H. JIeOenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHu4ecKkue ycTpoicTBa U MPaKTUYECKOE TpUMEHEHHUE: (OTOdIEMEHT, (hOTOIaTYUK, COTHEUHAs OaTapesi, CBETOIUOI.
Jlemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE ¢ IUHKOBOM MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddexra.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopma mo paccesHuto o -yactuil. Ilnanerapnas mognens aroma. Iloctynmarel bopa. Usnydenue u
noryoieHue (GoToOHOB MPU NMEPeXoie aToMa ¢ OJJHOTO YPOBHS SHEPruu Ha Apyroil. Buasl cnekrpoB. CriekTp ypoBHEH 3HEPTUU aToMa BOJIOPOJIA.

BounHoBgie cBolicTBa yacTull. Bonubl ge bpoinsa. KopmnyckyisipHO-BOJIHOBOM Tyau3M.



CroHTaHHOE U BBIHYKJIEHHOE H3JTyUYeHHE.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: CIIEKTPAIbHBIN aHau3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBBINH KOMITBIOTED.
Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenue IJIMHBI BOJHBI Jla3zepa.

HaGrotenune JIMHeHYaThIX CIEKTPOB U3JTy4CHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Hab6mronenue nuHeiHyaToro CriekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JIOKA3bIBAIOIINE CI0XHOCTh CTpoeHus sapa. OTkpeiThe pamuoaktuBHocTH. OmbIThl Pesepdopna mo ompeneneHuo cocTaBa
paanoakTUBHOTO n3ny4yeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paqnoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. HykiionHas monens spa ['elizen6epra—lBanenko. 3apsn siupa. MaccoBoe uucio siapa. M3oromnsl.
Anbda-pacnan. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3inydeHre. 3aKoH paJuoakTUBHOTO paclajia.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

Anepusle peakunu. Jlenenne U CUHTE3 SAEp.

S nepusiii peaktop. Tepmosaepublii cunres. [Ipo0neMbl 1 epCHeKTUBEI AIEPHON IHEPTeTUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON SHEPTreTHKH.

3J'IeMeHTapHBIe JacCTHUIIbI. OTKpBITI/Ie MMO3UTpPOHA.



Metobl HaOIOACHHUS U PETUCTPALIH FIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaNbHbIC B3aUMOJIeHCTBUSA. EMUHCTBO (hr3HUecKoil KapTHUHBI MHpA.

TexHuyeckue ycTpoiCTBa U MPaKTUYECKOE TPUMEHEHUE: JO3UMETp, kamepa BuibcoHa, siaepHslil peakTop, aroMHasi Oomoa.

Jlemoncmpayuu

CuéTYnK HOHU3HUPYIOLIMX YaCTHUILI.

Vuenuueckuii s3xcnepumenm, 1a6opamopHvle pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hOoTOTpadusiM).
Paznea 8. DiieMeHTBI aCTPOHOMMH M ACTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKinaiHOe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMUMU.

Bun 38é3qH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IIAHETHI, X BUAUMOE JBI)KEHUE.

ConneuHas cucrema.

Comnnue. ConHeuHast akTUBHOCTh. MicTounuk sHepruu ConHia u 3B€3/1. 3BE3/1b1, X OCHOBHBIE XapaKTEPUCTUKHU. [lnarpamma «crieKTpaibHbIN Kilace
— CBETUMOCTBY». 3BE3/bI TJIaBHOM MOCIEA0BATEIBbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb» AJIs 3BE3] IVIABHOM MOCIENI0BAaTEILHOCTH. BHyTpeHHEe

crpoeHue 3B€37. CoBpeMEHHbIE NIPEICTABICHUS O IPOUCXO0XKIeHUH U 3Bomonun ColtHIa U 3BE3]1. DTalbl KU3HU 3BE3I.

Muieunsbiii [1yTe — Hama ["anaktuka. [lonoxxenne n nuxenne Connna B ['amaktrke. Tumel raiakTuk. PaguoraiakTiky u kBazapbl. YEpHbIE BIPHI
B SIApaX rajakTUK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus Bonbioro B3peiBa. PenmnkToBoe n3inydeHue.
MacmrabHas cTpykTrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobieMbl acCTpOHOMUHU.



Yuenuuecrkue nabnooenus

Ha6JIIOl[eHI/ISI HCBOOpy)KéHHBIM TJ1a3oM C UCIIOJIb30BAHUECM KOMIIBIOTCPHBIX HpI/IJIO)KeHI/Iﬁ IJI1 OIIPCACIICHUA ITOJIOXKCHUA HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3 AU CeBepHoro IoJymapus U apKue 3Bé3I[BI.

Habmtonenus B reneckon Jlynsl, maner, Mieuynoro IlyTu.

O0o0maroniee NnoBTOpPeHUE

Ponb u3uku U acTpOHOMHH B SKOHOMHYECKOH, TEXHOJOTUICCKOM, COIMATBLHOW U ITUYECKON cepax ACSITeIbHOCTH YEJIOBEKa, POJIh U MECTO
(GU3HMKN U aCTPOHOMHH B COBPEMEHHOUW Hay4HOU KapTHHE MUPA, pOJib GU3NYECKOM TeoprH B (HOPMHUPOBAHUH MPEICTABICHUN O (PU3HMUECKON KapTHHE
MUpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOJIE.

MexnpeamMeTHbIe CBSI3H

Nzyuenne kypca ¢uszuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISETCA ¢ YYETOM COJEPKATENbHBIX MEXIIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTUU, XUMHUH, TeOrpa(uu U TEXHOJIOTHH.

Mesicnpeomemmuvle nowsamusi, CBSI3aHHBIE C U3yUYEHUEM METOJ0B HAyYHOTO IMO3HAHUS: IBIICHUE, HAyUHBIH (DakT, rumore3a, puznyeckas BEIUYUHA,
3aKOH, TEOpUsi, HAOJIIOICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNUE, MOJICIIb, U3MEPEHHE.

Mamemamuxka: pPEIICHUE CHCTCMBI ypaBHeHI/Iﬁ, TPUTOHOMCTPHYCCKUC q)YHKHI/II/IZ CHUHYC, KOCHUHYC, TaHITCHC, KOTAHI'€HC, OCHOBHOC
TPUTOHOMETPHYICCKOC TOKACCTBO, BEKTOPHI U UX TPOCKIHUU HA OCU KOOPAUHAT, CIIOKECHUEC BEKTOPOB, IIPONU3BOJHBIC 3JICMCHTAPHBIX (1)YHI(LII/II‘/JI, IIPU3HAKU

10100Us TPEYrOJIbHUKOB, ONPEEICHHE TUIOIAAN INIOCKUX (UTyp U 00bEMa Tell.

buonocus: snexTpuyeckue siBIEHUS B )KUBOW MPUPOJE, KojeOaTeNbHbIE TBUKEHUS B )KUBOM MPUPOJE, ONTUYECKUE SBJICHUS B )KUBOU MPUPOJIE,
NENCTBUE paJvaliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOGHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPIBIX TeN, MEXaHW3Mbl OOpPa30BaHMS KPUCTAUTMUYECKOM PEIIETKH,
CHEKTPATbHBIN aHAH3.

Feozpaqbuﬂ: MAar"auTHBIC I10JIr0Ca 3CMHI/I, 3aJIC)KU MArHUTHBIX Py, (I)OTOC’LéMKa 3€MHOM MMOBCPXHOCTH, NTPCACKA3aHUC BCMHeTpHCCHHﬁ.

Texnonocusi: TMHUM 3JEKTpOIEpeay, TeHEpaTop IMEPEMEHHOr0 TOKa, 3JEKTPOABUTaTellb, WHAYKIMOHHAs MedYb, pajaap, paauoNpUEMHUK,
TeneBU30p, anTeHHa, Tenedon, CBU-meub, mpoeKIIMOHHBIN arapaT, BOJIOKOHHAs ONTHKA, COJTHEUHAas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHnoro npeamera «Du3nKa» Ha YpoBHE cpenHero obmiero oOpa3oBaHus (0a30BbId YPOBEHB) JODKHO OOECIIEYHTH JOCTHKCHHE
CJIEYIOIIUX JINYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JINYyHOCTHBIE pE3yJbTaThl OCBOEHMA YyuyeOHoro mnpeamera «@PuU3MKa» [OJKHBI OTPakaTb TOTOBHOCTb U CIIOCOOHOCTH OOYyYaroIIuXcs
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIINHA, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOLIMX TPATULMOHHBIM IIEHHOCTSM POCCHMCKOro OOINECTBa, PACIIMPEHUE >KU3HEHHOI'O OIbITa U ONbITa JEATENBHOCTH B Ipoliecce
peanu3anuy OCHOBHBIX HAIIPaBJICHUI BOCIIUTATEIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh I'PAXKIAHCKOM MO3UIMK 00YUaIOIErocsi KaKk aKTUBHOI'O M OTBETCTBEHHOI'O YJIEHAa POCCUHCKOTO 00IIECTBa;

IPUHATHC TPAAUITUOHHBIX 06meqen0Beqecm/Ix T'YMAaHHUCTHYCCKHUX U JCMOKPATHYCCKUX HGHHOCTCﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEpECax TpakJaHCKOTO OOIIEecTBa, y4acTBOBATh B CAMOYIpPAaBICHHH B 00pa30BaTEIbHOM
OpraHu3allNy;

yYMEHHE B3aUMO/ICHCTBOBATH C COLIMATbHBIMU HHCTUTYTAMH B COOTBETCTBHHU C MX (DYHKIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTbH K TYMAHUTAPHOM U BOJIOHTEPCKOU IEATEIBLHOCTH;

2) NIAaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTb POCCUICKOM TPaXKIaHCKON UACHTUYHOCTH, TAaTPHOTHU3MA,

IIEHHOCTHOE OTHOIIICHUE K TOCYAApCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM POCCUHUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;
3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUS, STUYCCKOTO ITOBCACHUA



CIIOCOOHOCTH OLCHUBATh CUTyallulO U NIPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U IEHHOCTH, B TOM
YHUCJIC B JCATCIIbHOCTH y‘léHOl"O;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMUBOIO OYIyIIEro;

4)3¢cTeTHYecKOro BOCIUTAHUS

ACTETHYECKOE OTHOIIEHUE K MUY, BKJIFOUAst SCTETHKY HAy4YHOTO TBOPYECTBA, MPUCYIIEro (PU3MIECKON HayKe;
5) Tpy10BOT0 BOCIIMTAHUS:

HMHTEpEC K pa3iuydHbIM chepaM npodhecCHOHATBHOM AESITeTbHOCTH, B TOM YHCIE CBSA3aHHBIM C (PU3UKONW U TEXHUKOH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOP Oyayleit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC JKMU3HEHHBIC TIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO B 00JIaCTH (PU3MKH HA MPOTSKEHUU BCEH KHU3HH;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUS:

c(OPMHUPOBAHHOCTH IKOJOTMUECKON KYJIBTYPhl, OCO3HAHUE III00ATBHOIO XapaKTepa SKOJIOTHYECKUX MPoodIieM;

IUIAHUPOBAHHUE U OCYLIECTBIICHUE IEHCTBUN B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHMS LI€JIEN YCTOMUMBOTO Pa3BUTHSI YEIOBEYECTBA;
paciipeHue OnbITa AEITEIbHOCTH HKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOLINXCS 3HAHUN 1O (PU3HKE;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3UUYECKON HAyKU;

OCO3HAHUC INCHHOCTHU HaYQHOﬁ ACATCIIbBHOCTH, TOTOBHOCTb B IMPOLECCEC HU3YUCHUS (I)I/I3I/IKI/I OCYHICCTBJIATL IMPOCKTHYKO U HCCICHOBATCIILCKYIO
ACATCIIBHOCTD HHAUBHUIYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDI

ITo3naBaTebHBIC YHHBePCAJIbHbIC Y4eOHbIC NelCTBUSA



ba3oBble JJoruueckue aelcTBUs:
CaMOCTOSITENTLHO (POPMYITUPOBATEH U AKTYaTHU3UPOBAThH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEACIISTh LIENU JEATeIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHN UX TOCTHKCHUS,
BBISIBJIATh 3aKOHOMEPHOCTH U IMTPOTHBOPEYHS B paCCMaTPUBAEMbIX (PM3UUECKHX SBJICHHSIX;
paspabaThIBaTh TUIAH pEIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIMXCSI MAaTepUAIbHBIX U HEMAaTepUaIbHBIX PECypCOB;
BHOCHUTBH KOPPEKTHUBBI B JIEATEIIbBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLIEHUBATh PUCKHU MTOCJIEACTBUN IESITEIBHOCTH;
KOOPJAMHHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBHSIX PEATHbHOT0, BAPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BHUBATh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJICM.
ba3oBble ucciaenoBareabCKHe AeliCTBHS .

BJIaJCTh Hay‘lHOﬁ TepMHHOHOFHCﬁ, KJIIOYCBBIMU IMMOHATHUAMA U MCTOAaMHU (bHSquCKOﬁ HAYKH;

BJIaJCTh HaBbIKaAMU y‘-IC6HO-PICCJ'I€I[OB&T€HI:CKOI>i u HpOCKTHOfI JCATCIIBHOCTH B obnactu (1)I/ISI/IKI/I, CIIOCOOHOCTBI0O ¥ TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY ITOUCKY MCTOAOB PCIICHUA 3a1a1 (1)I/ISI/I‘ICCKOFO COACPpKaHUA, IPUMCHCHUIO PA3JIMYHBIX METOJOB ITO3HAHW,

BJIaJIeTh BUJAMU JEATEIbHOCTH 1O MOJIYYEHUIO0 HOBOTO 3HAHMsI, €ro MHTEPIpETalH, IPeoOpa30BaHUI0 U MPUMEHEHHIO B PA3IMUHBIX YUEOHBIX
CUTYalUsX, B TOM YMCIIE [IPH CO3/IaHUH YUEOHBIX IPOEKTOB B 001aCcTH (PU3UKHY;

BBIABJIATE TMNMPUYUHHO-CIICACTBCHHBIC CBA3W U AKTYAJIM3UPOBATH 3a7ady, BBIABUIaTb THUIIOTE3Y eé pE€mICHUs, HAXOAUTb APTYMCHTBI JIA
A0Ka3aTcJIbCTBA CBOUX yTBep)KI[eHPIfI, 3a1aBaTh NapaMCTPbl U KPUTCPHUU PCIICHUS,

AHAJIIM3UPOBATDH IMOJYUYCHHBIC B XOAC PCIICHUA 3aJa4d pe3yJibTaTbl, KPUTHYCCKN OLCHUBATh NUX NOCTOBCPHOCTH, IIPOrHO3UPOBATE M3MCHCHHC B
HOBBIX YCJIOBUAX;

CTaBUTh U (I)OpMy.TII/IpOBaTL COOCTBEHHBIE 3aga4u B 06pa3OBaTCJ'IBHOI71 ACATCIIBHOCTHU, B TOM YHCJIC ITPU U3YUCHUUN (pI/IBI/IKI/I;

JaBaTh OLEHKY HOBBIM CHTYAIUsM, OIEHUBATh MPUOOPETEHHBIH OIBIT;



YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUYECKYIO 001aCTh KU3HEACITSILHOCTH;
yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;
BBIIBUTATh HOBBIC UJI€U, IIpe/ylaraTh OPUTMHAIbHBIE MTOIXOAbl U PEIICHHUS;
CTaBUTH MPOOJIEMBI U 33Ja4H, IOMYCKAIOIINE albTepHATUBHBIC PELICHUSI.
Pab6ora ¢ undopmanmueii:

BJIAACTh HABBIKAMU IOJIYUCHU A I/IH(i)OpMaIII/II/I (1)I/ISI/I‘~IGCKOI“O COACPpIKaHUA N3 UCTOUYHHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATL ITOUCK,
aHaJIn3, CUCTCMATU3alUI0 1 UHTCPIIPCTALIHUIO I/IH(bOpMaI_[I/II/I Pa3JIMYHBIX BUAOB U (bOpM MMpCACTAaBJICHH,

OLCHUBATDL JOCTOBCPHOCTD I/IH(i)OpMaI_II/II/I;
HCIIOJIL30BAaTh CpCACTBA I/IH(bOpMaIII/IOHHbIX U KOMMYHHUKAIIUOHHBIX TCXHOJIOTHH B PCIICHMU KOTHUTHUBHBLIX, KOMMYHHKATHUBHBIX U
OpraHU3allMOHHBIX 3a/ia4 C CO6J'II-OI[6HI/IGM TpC6OBaHHI>’I OProHOMHUKH, TCXHUKHU 6630HaCHOCTI/I, T'MT'MCHBI, pecypcoc6epe>KeHI/I;1, IIPaBOBLIX U 3THUYCCKUX

HOPM, HOpM MH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOTO COAEPKaHMS B PA3NIMUYHBIX (QopmaTrax ¢ yuy€TOM Ha3HayeHHs] MH(GOpMalUU U LEIEeBOW ayJUTOPHH, BbIOMpas
ONTUMAIIbHYIO (hOPMY MPEICTABICHNS U BU3YaTU3alHH.

KomMyHuUKaTHBHBIe YHHBepcaJbHble Y4eOHbIe el CTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMil U cMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBH Yy aJIbHON paboThI;

BBI6I/IpaTB TEMATUKY U MCTOAbI COBMCCTHBIX JEHUCTBHH C y‘{éTOM O6H_II/IX HHTCPCCOB U BO3MOXKHOCTEH Ka)KJ0T0 4JICHa KOJIJICKTUBA,



MIPUHUMATD LIEJTU COBMECTHOM JAESITENIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBUS MO €€ JOCTUXKEHUIO: COCTABIISTH TUIAH JIEUCTBUM,
pacnpeenaTh poju ¢ y4éTOM MHEHUN yYaCTHUKOB, 00CYX1aTh pe3yJIbTaThl COBMECTHON pabOThI;

OLICHHUBATh KAYECTBO CBOETO BKJIA/Ia U KaXKJAOT0 yYaCTHHUKA KOMaH/Ibl B OOIIMIA pe3yNbTaT Mo pa3padOoTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IPOCKTHI, OICHUBATHL UJACU C MO3UIIUHA HOBU3HbI, OpPUTMHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBJIATD IMTO3BUTUBHOC CTPATCTUUCCKOC MMOBECACHUEC B PA3JIMYHBIX CUTyalluAX, HIPOSABJIATE TBOPUYCCTBO U BOOGpﬁ)KCHI/Ie, 6BITL WHUIINaTHUBHBIM.
PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuszaums:

CaMOCTOSITENILHO OCYIIECTBIIATh IMO3HABATEIbHYIO JACATCIBHOCTh B 00JacTH (U3UKH M ACTPOHOMHH, BBISBISATH MPOOJEMbI, CTaBUTh H
(dbopMyIIpOBaTh COOCTBEHHEIC 3a/1a4H;

CaMOCTOSITENILHO COCTABIIATH TUIAH PEIICHHS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TUIaH BBIMOJIHEHHS TPAKTUYECKON pabOThI C Y4ETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MIPEIITOYTECHHI;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIIocoOCTBOBaTh ()OPMHUPOBAHHIO U MPOSBICHHUIO APYJUIUU B 00JIACTH (PU3HMKH, TIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIH
YPOBEHB.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CUTYallUAM, BHOCUTL KOPPCKTUBLI B AICATCIIBHOCTh, OHCHNUBATL COOTBETCTBUC PC3YJILTATOB LCIIAM;



BIIQJICTh HABBIKAMHU ITO3HABATEIHHOU PEIICKCHHM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUH W MBICIUTENBHBIX MPOIECCOB, UX PE3yIbTATOB U
OCHOBAaHHII;

UCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIIECHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3E PE3yJIbTaTOB AEATEIbHOCTH;
MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAJIU3€E PE3YJIbTAaTOB ACSITEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce MOCTMKEHUS JTMYHOCTHBIX PE3YJIETATOB OCBOCHHS IMPOTPaMMBI 1O (M3HWKE JJIsi YPOBHSI CpeIHEro o0miero oOpa3oBaHUS Y
00y4aroluXxcsi COBEPIICHCTBYETCS YMOIIMOHANBHBIN HHTEIUIEKT, MPEIIoararoinii copMUPOBAHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh IMOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHUJECTh HAIPABICHMUS pa3BUTHS COOCTBEHHOMU
SMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPEryJIMpoBaHys, BKIOYAOMIECTO0 CAMOKOHTPOJIb, YMCHHUEC ITPUHUMATh OTBETCTBCHHOCTE 3a CBOE IIOBCJICHHC, CIIOCOOHOCTE aaarnTUpoOBaTHCA K
9MOIHNOHAJIIbHBIM U3MCHCHUAM U IPOSABIIATH I‘I/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTpeHHefI MOTHBAIIUU, BKJ'II-OLIaIOHICI\/JI CTPEMIICHUEC K JOCTHIKCHUIO LCJIN U YCIICXY, OITUMHU3M, MHUIIMATUBHOCTL, YMCHUC I[CflCTBOB&TI: ncxoasa
U3 CBOUX BO3MO)KHOCTCI>1;

SMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh IMOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JPYTMX, YYHUTHIBaTh €ro MHpU OCYLIECTBICHUM OOILEHUS,
CIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

COITMAITEHBIX HaBBIKOB, BKITIOYAOIINX CIIOCOOHOCTH BHICTPANBATh OTHOMIEHHS C IPYTHMH JIFOJIbMH, 3200 TUTHCS, TIPOSIBIIATE HHTEPEC M pa3peniaTh
KOH(QJIUKTBI.



HPEAMETHBIE PE3YJIBTATBI

K konmy o6yuenus B 10 kjiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (UMK B (POPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOU
TEXHUKHU ¥ TEXHOJIOTUH, B TPAKTUYECKON AESITEIbHOCTHU JTIOACH;

YUUTBIBATh IPAHULIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIENIel: MaTepraibHas TOUKa, HHEepLUalIbHas CUCTeMa 0TCUYETa, aOCOJIFOTHO TBEPAOE
T€J0, UI€aJIbHBIN Ia3, MOAEIU CTPOSHUSI ra30B, )KUJKOCTEN U TBEPABIX TEJI, TOUEUHBIN JEKTPUUECKUN 3aps/] IPU pelICHUH (PU3NUECKHX 3a]aY;

pacrno3HaBaTh GU3NYECKUE SBICHUS (TIPOIECCHI) H OOBSICHITh MX HA OCHOBE 3aKOHOB MEXAHWKH, MOJICKYJIIPHO-KUHETHUECKON TCOPUH CTPOCHHS
BEIIECTBA U AICKTPOAMHAMUKHI: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOIMHEHHOE JBUKEHHE, CBOOOIHOE Ta/IeHHE TeJ, IBUKEHHUE 0 OKPYKHOCTH,
WHEPIHs, B3auMoeicTBHE Tell, MU dy3us, OpOyHOBCKOE TBUKCHHE, CTPOCHHUE YXHUIKOCTEH U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tell IIPU HarpeBaHHUH
(oxJ1ax/IeHNH ), TETIJIOBOE PAaBHOBECHE, HCTIApEHHE, KOHICH CAIHs, TUIaBlIieHHEe, KPUCTANIN3alls, KUTICHHE, BIAKHOCTh BO3/TyXa, TOBBIIICHUE J1aBICHUS
rasa Mpy €ro Harpe€BaHuUM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY NapaMeTpaMH COCTOSHMS Ta3a B M30IMpOoLEccax, AIEKTPU3aLUs TeJl, B3aUMOJCHCTBUE
3aps0B;

OMHCHIBATh MEXaHUYECKOE JABUKEHUE, UCTIONB3Ys (PU3NYECKHE BEJIMUMHBI: KOOPAUHATA, YTk, IEpEMEIIEHUE, CKOPOCTh, YCKOpEHHe, Macca Tena,
CHJIa, UMITYJIbC TeNa, KWHETHYeCKast YHEPTrusl, MOTeHIIMaIbHas SHEPrus, MexaHn4eckass paboTa, MEXaHUYECKasi MOITHOCTh; TPU ONKCAHUH MPABUIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICT HUCITIOIB3YEMBIX BEITUYMH, UX 00O3HAUYECHHS U €IUHMIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTHMH BeTMYHMHAMU,

OIMCHIBATh U3YUYEHHBIE TEIJIOBBIE CBOIMCTBA TEJ U TEIUIOBBIE SIBIICHUS, UCIOIb3Ys (PM3NYECKHE BEJIMYMHBL: JIaBI€HUE ra3a, TeMIeparypa, CpeIHsis
KMHETUYECKasl DHEPIUsl XaOTHYECKOr0 JBHKEHUS MOJIEKYJI, CPEIHEKBAAPATHYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOTHI, BHYTPEHHSs JHEPIHUS,
paboTa rasza, KO3QQHUIMEHT MOJIE3HOTO JESHCTBHS TEIUIOBOIO JBUTATENs; IPU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICT MCIOIbB3YyEMBIX
BEJIMYMH, UX 0003HAYEHMSI U €AUHMIIBI, HAXOIUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIUUNHY C JPYTMMU BEITMUYUHAM;

OIMMCBIBATh H3YUYCHHBIC DJJICKTPHUYCCKUC CBOMCTBaA BCIICCTBA U OJJICKTPUYCCKHUEC ABJICHHUA (npoueccm), HCIIOJIB3YyA q)HSquCKI/Ie BCJIIMYHHBI:
BHCKTpI/I‘-ICCKI/Iﬁ 3apsad, SJICKTPUUCCKOC II0JIC, HaHpH)KéHHOCTB oJrsA, MOTCHUUAJI, Pa3HOCTH NMOTCHIHUAJIOB; MPU OIHNCAHUU IPABUIIBHO TPAKTOBATH
CbI/ISI/I"IeCKI/Iﬁ CMBICJI UCIIOJIB3YEMBIX BCIUWYHWH, UX 0003HaYEHUSA U CANMHUIBI; YKa3bIBATh (i)OpMYJ'H)I, CBA3LIBAIOIINUEC JTAHHYIO (i)I/IBI/ILIeCKYIO BCJIIMYHHY C
APYTrUMH BCIIMUNHAMMU,

aHAJIM3UPOBATh (Pr3HUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3YsI GU3NUYECKUE 3aKOHBI U PUHIUIIBL: 3aKOH BceMupHoro Tsrotenus, |, |1 u 111 3akons
HprloTOHA, 3aKOH COXPAaHEHHsS MEXaHMYECKOM HHEPrHM, 3aKOH COXPAaHEHHUs HMITyJIbCA, IPHUHLHUII CYHEpHO3ULMUN CHJI, IPUHLHUI PaBHONpPABUSA
MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETHUYECKYIO TEOPUIO CTPOCHHUS BEIECTBA, Ia30BbIE€ 3aKOHBI, CBA3b CPEIHEH KHHETUUECKON IHEPrUH



TEIJIOBOTO JIBUJKEHUSI MOJIEKYJ ¢ aOCOJIFOTHOM TEMIIEpaTypoM, MEpBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIO 3apsizia, 3aKOH
Kynona, npu 3ToM paznnyarh cIoBecHYIO (hOpMYIHPOBKY 3aKOHA, €M0 MaTEMaTHUYECKOE BBIPAXKEHHUE U YCIOBUS (TPaHULIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC IPUHIIUIIBI JCHCTBUS MAIIMH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB; Pa3IM4aTh YCIOBHS MX OE30IIaCHOTO MCIIOJb30BaHUS B
IMOBCEAHEBHOM JXKU3HU;

BBITIOJTHATH AKCHEPUMEHTHI 110 MCCIEIOBAHUIO (PU3NYECKUX SBJICHUN U MPOIECCOB C UCIOJIB30BAaHUEM MIPSIMBIX U KOCBEHHBIX U3MEPEHHM, MpH
3ToM (hopMyIHpOBaTH MPoOIEMy/3aady U TUIIOTE3Y y4eOHOr0 SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEUIOKCHHOTO 000pYA0BaHUs, IPOBOTUTH
OTIBIT U (POPMYIIHPOBATH BHIBOBI;

OCYILECTBIIATH NPSMbIE U KOCBEHHbIE U3MEPEHHsI (PU3MUECKUX BEIMUYUH, IPH 3TOM BBIOMPATh ONTUMAIbHBIN CIIOCO0 U3MEPEHUs U MCII0JIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHNN;

HCCIIEI0BaTh 3aBUCUMOCTH MEXy (DU3NYECKUMHU BEJIMUYMHAMM C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHMMH, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH PE3yJILTAThI MOIYYEHHON 3aBUCUMOCTH (DU3NYECKHIX BETMYMH B BU/IE TAOJIHII ¥ TpapUKOB, AETIaTh BHIBOJIBI I10 PE3YJIbTaTaM HCCIECIOBAHNUS;

coOmonaThk npaBuiIa 0€30MacHOro Tpya MPH MPOBEISHUH HCCIENIOBAHUN B PaMKax y4eOHOTO HKCHEPUMEHTa, y4eOHO-UCCIEeI0BATEIbCKONW H
MIPOEKTHOM J1eATeIHHOCTHU C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U 1a00paTOPHOTO 000PYI0OBAHUS;

pemaTh pacu€THbIE 3aJjauu C SBHO 33aHHON (prU3MUecKOl MOJIeNbIO, UCIONB3Ys (PU3UUECKUE 3aKOHBI U MIPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJlaud BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOJUTh PAacuéThl U
OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HaUeHUs (PU3MUECKON BEINYHHBI,

peniath Ka4eCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTUYECKH HENPOTHMBOPEUYMBYIO LEMNOYKY PACCYXKICHHM C OMNOpOM HAa W3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

HCIOJIb30BATh MPH PEIICHUU yUeOHBIX 3a/1a4 COBpEeMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS TOUCKA, CTPYKTYPHUPOBAHHUS, HHTEPIPETAIIMU U
MPEJCTaBICHUS YIeOHON M HAYYHO-TIOMYJSIPHOW WH(pOPMAINH, TIOTYYSHHOW W3 Pa3IMYHBIX MUCTOYHHKOB, KPUTUYCCKH aHAIM3HPOBATH MOIYYaeMYyIO
uH(pOpMaIINIO;

MPUBOAUTH MPUMEPHI BKJIaZa POCCUHCKUX U 3apyOEeKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE HAYKU, OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHOW KM3HH sl oOecrieueHus 0e30MacHOCTU MpU oOpalleHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, AJII COXPAHEHUS 310POBbS U COOTIOACHUS HOPM IKOJIOTMYECKOTO MOBECHUS B OKPY KaIOIEel Cpee;



paboTaTh B rpymIie ¢ BBIMOJIHEHHEM PA3IMYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATh pabOTy IPYMIIEL, PAIIHOHAIBHO PACIIpPEeeiaTh 00I3aHHOCTU U
IUIAHUPOBATb JICSTEIFHOCTh B HECTAHJAPTHBIX CUTYALUSIX, JCKBATHO OLICHUBATH BKJIA]] KAXKIOT0 U3 YYACTHUKOB I'PYIIIIEI B PEIICHUE pacCMaTPpHBACMOM
poOIEMBI.

K konmy o0yuenus B 11 kiacce npeaMeTHble pe3yIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOLIMXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTo (U3UKU B (HOPMHUPOBAHMM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON
TEXHHUKHU ¥ TEXHOJIOTUH, B IPAKTUICCKON JCSITEILHOCTH JIOACH, IIEIIOCTHOCTh M €IMHCTBO (PH3UIECKON KApTUHBI MUPA,

YYUTBIBATh I'PAHUIbI IPUMCHCHU A N3YUYCHHBIX (bnmqecxnx MOHGHGﬁI TOYCUHBIN E)JIGKTpI/I'-IGCKI/Iﬁ 3apsna, JIyd CBCTaA, TOYCYHBIN UCTOYHUK CBCTa,
sAACpHad MOJCIIb aTOMaA, HYKJIOHHAA MOJICJIb aTOMHOI'O A/ipa IIpu pCIICHUA (bPISI/I‘ICCKI/IX 3aJa4,

pacrno3HaBaTh (pU3UYECKHE SBICHUS (IPOIECCHI) U OOBSICHITh UX Ha OCHOBE 3aKOHOB AJICKTPOJAMHAMUKH W KBAHTOBOW (DM3HMKU: DIICKTPHUCCKAS
MIPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, AJIEKTPOMArHUTHAsT WHAYKIUS, TCHCTBHUC
MarHMTHOTO ITOJISI Ha TIPOBOJHUK C TOKOM W JIBHKYITUICS 3apsi, JJIEKTPOMAarHUTHBIC KOJICOAHUS W BOJIHBI, TIPSIMOJIMHEHHOE PacIpOCTPAHCHUE CBETA,
OTpakKeHWe, MpeIOMJICHUE, MHTEPPEPCHIUA, AUPPAKINS U TOJIIpPU3alns CBETa, IUCIepcus cBera, (orolanekTpuueckuii shdext (dhoTodrddexr),
CBETOBOE JIaBJICHUE, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa aTOMa BOJIOPOa, ECTECTBEHHASI K UCKYCCTBEHHAS PaAHOAKTHBHOCTH;

OIMUCBIBAaTh M3YYCHHBIC CBOMCTBaA BCIICCTBA (BJ'IGKTpI/I‘-ICCKI/Ie, MAariuTHBIC, ONTUYCCKHUE, DJICKTPHUYCCKYIO MPOBOJUMOCTE Pa3JINYHBIX cpez[) n
QJICKTPOMAIrHUTHBIC SBJICHUA (npoueccm), HCIIOJIb3YS (1)I/I3I/I‘ICCI(I/IC BCIIMYHUHBI: BHeKTpI/IquKI/Iﬁ 3apsad, CUJia TOKaA, JJICKTPUUCCKOC HAIPAXKCHUC,
QJICKTPHUYCCKOE COIMPOTHUBJICHUC, PA3HOCTHh NMOTCHIHAJIIOB, 3JICKTPOABMIKYLIAA CHJIA, pa60Ta TOKA, MHAYKIUA MAarHUTHOI'O IIOJIA, CUJIa AMnepa, cHhJia
HopeHua, HHAYKTHBHOCTH KATYIIKH, SHEPTUA SJICKTPUICCKOTO U MAIrHUTHOT'O HOHCﬁ, nepuoa u 4actoTa KoJieOaHM B KOJIeOaTeIbHOM KOHTYPC, 3apiaa U
CHJIa TOKa B IMPOHECCE rNAPMOHNYCCKUX DJICKTPOMArHUTHBIX KOJ'I@63HHI>1, Q)OKyCHOC PaCCTOAHUEC U ONITUYCCKasA CUJIa JIMH3bI, IPXU OITMCAaHUU ITpaBHUIJIbHO
TPAKTOBATH (1)H3quCKHﬁ CMBICJI UCTIOJIB3YEMbBIX BCJIIMYHH, UX 0003HaUYCHUS U CANHUIBI, YKA3bIBATb q)OpMy.]'IBI, CBA3BIBAONIUEC JAHHYIO (1)I/I3I/IIICCKYIO
BCJIIMYHHY C APYT'UMH BCIIMUNHAMMU

OIMCHIBAaTh U3YUYECHHbIE KBAHTOBBIE SBJICHUS U MPOLECCHI, UCIOB3Ys (PU3NUECKHE BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUITMHA BOJIHBI
Y 4acTOTa CBETa, SHEPIHsl U UMIYJIbC (POTOHA, IEPHO OTYpaciaaa, SHEPTHsI CBA3M aTOMHBIX siJIep, IIPU OMMCAHUH IPABUIBHO TPAKTOBATh (PU3NUECKUN
CMBICJ HCIOJb3YyEMbIX BEJIIMYMH, UX OOO3HAUYECHUS W €AUHMIIbI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIONIME JAAHHYIO (DU3MUECKYIO BEITUUYMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNE (PU3UUYECKON BETMUUHBI;

aHAJIM3UPOBaATh (PU3MUECKUE MPOLECCHl U SBICHUS, UCIONb3Ys (U3NUYECKUE 3aKOHBI U MPUHIMIBL 3aKoH OMa, 3aKOHBI MOCJIEJOBATEILHOTO U
MapaJuIeJIbHOTO COCIMHEHHUs NIPOBOJAHUKOB, 3aKOH JIKOyisg—JIeHIa, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIUH, 3aKOH IPSMOJIMHEWHOIO0 pacipoOCTpaHEHUs
CBETa, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHbI IMPEJIOMIICEHUS CBETa, ypaBHeHHE DWHITeWHa s (oTtord(dekTa, 3aKOH COXpaHEHUS SHEPIUU, 3aKOH



COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAaHEHUs JIEKTPUUECKOIO 3apsja, 3aKOH COXpPaHEHMsI MacCOBOI'0 UMCIIA, MOCTyJIaThl bopa, 3aKOH paJnoaKkTUBHOTO
pacnaja, mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHHE U YCIOBUS (TPaHUILIbI, 00JIACTH ) IPUMEHUMOCTH;

OIIpeJIeJIATh HAallpaBJIEHUE BEKTOPA MHIYKIIMM MarHUTHOT'O 110JI IPOBOJHKUKA C TOKOM, CHIIbI AMIiepa u cuisl JlopeH1ia;
CTPOUTH U OIMCHIBATh N300paKEHUE, CO3aBaEMOE IIJIOCKUM 3€PKajioM, TOHKOH JINH30H;

BBITIONTHSATh KCIIEPUMEHTHI 110 MCCIEAOBAHNUI0 (PU3NICCKUX SBIICHUN U MPOIECCOB C MCIOIH30BAHUEM MPSIMBIX M KOCBCHHBIX M3MEPECHUU: MIPH
3ToM (hopMyIHpoBaTh MpobdIeMy/3aady U THIOTE3Y y4eOHOro SKCIEPUMEHTa, cOOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pyA0BaHUs, TPOBOAUTH
OIIBIT ¥ (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIC H3MEPEHHsI (PU3MUECKUX BEIMYWH, IPH 3TOM BBIOMPATh ONTHUMAIBHBIN CIIOCO0 M3MEPEHUS M HCIIOIB30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCHMOCTH (PM3MUECKUX BEJMUMH C MCIIOJIB30BAaHUEM IMPSIMBIX U3MEPEHUIN: MTPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH
Pe3yJIbTAThI OJyYEHHOH 3aBUCUMOCTH (DPU3NYECKUX BEJIMYMH B BUJIE TaOJIUI] U IpadMKOB, JeJ1aTh BEIBOJbI IO PE3yJIbTaTaM UCCIICA0BaHMS;

coOnoaTh NpaBuiIa 0€30MacHOro TpyJa MpH MPOBEIEHUH UCCIENIOBaHUN B PaMKax yuyeOHOTO HKCHEPUMEHTa, y4eOHO-UCCIEeI0BaTEIbCKON U
MIPOEKTHOM J1€ATEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U 1a00paTOpHOTO 000pY10BaHUS;

pemaTh pacu€THbIE 3aJjauu C SBHO 33JaHHON (pr3HUecKOl MOJIeNbIO, UCIONB3Ys (PU3NUECKUE 3aKOHBI U MIPUHIUITBI, HA OCHOBE aHAJIN3a YCIOBUS
3a/laud BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACIATH (PU3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOJUTh PacuéThl U
OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HaUeHHs (PU3MUECKON BEINYHHBI,

peuiaTh KAa4YCCTBCHHBIC 3aJadu: BBICTpAUBATH JIOTUYCCKHU HCEIPOTUBOPCUUBYIO ICIIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC 3dKOHBI,
3aKOHOMCPHOCTHU U (1)I/ISI/I‘I€CKI/IG SIBJICHHUA,

WCIIOJIb30BaTh MPHU PEIICHUN Y4eOHBIX 33/1a4 COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUH JUIsl TOUCKA, CTPYKTYpUPOBAHUS, MHTEPIPETAUN U
NpEeJCTaBICHNU Y4eOHOH M Hay4YHO-TIOMYJISIpHOW MH(pOpMAalNH, MOTYYEHHONW W3 pa3IMYHBIX MCTOYHHMKOB, KPUTUYECKH aHAIM3HPOBATH MOTyYaeMYIO
nH(pOpMaILHIO;

OOBSICHATh TMPHUHIMIMBI JEHCTBUS MAIUH, MPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iuyaTh YCIOBHUS HX O€30MACHOTO HCIOJIB30BaHUSA B
IMOBCEAHEBHOM JKU3HU;



MPUBOAMUTH PUMEPHI BKIIaZa POCCHICKHUX U 3apyOeKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HAYKHU, B 00BSICHEHHE MIPOIIECCOB OKPYIKAIOIIET0 MHUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN;

HCIOJIb30BaTh TEOPETUUYECKHE 3HAHMA MO (PU3MKE B MOBCEAHEBHOM >KM3HM JUIsl oOecriedeHns: 0€30MacHOCTH MpU OOpallleHu ¢ npubopaMu U
TEXHUYECKHMHU YCTPOICTBAMHU, I COXPAHEHHS 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEACHHUS B OKpY KalOIIeH cpee;

paboTaTh B IpyIiIe ¢ BHIMOJIHEHUEM Pa3IMYHbIX COIMATIBHBIX POJICH, TUIAHUPOBATh PA0OTY I'PYIIIbI, PAIIMOHAIBLHO PACIIPELIIATh 0053aHHOCTH U
TUTAHUPOBATH JEATEIILHOCTh B HECTAHJAPTHBIX CUTYAITUIX, aICKBATHO OIEHUBATH BKJIAJ KAXK/IOTO U3 YYaCTHUKOB TPYTIIHI B PEIICHUE pacCCMaTPUBAEMOI
poOJIEeMBI.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJTIACC

Ne  |HammeHOBaHHE pa3ieiioB U TEM HPOrPaMMbI KosmyecTBo 9acoB DnexTpoHHbIE (I(POBBIC) 0Opa3oBaTEIbHbIC
n/m Bcero|  KonrponbHble I[IpakTHyeckue PeCypChI
paboThI paboThI
[Pasgen 1. DJIEKTPOJJMHAMMKA |
1.1 |MaruuTHOe mose. DIeKTpoMarHuTHast 11 1 3 bub6mmoreka LIOK https://m.edsoo.ru/7f41c97c
WHIYKIHS
|I/IT0r0 110 pasjeny H 11 H |
[Paznen 2. KOJIEBAHUSI M BOJIHBI |
2.1 | MexaHu4yecKue 1 3JIeKTPOMarHUTHbIE 9 1 bubimmoreka LIOK https://m.edsoo.ru/7f41c97c
KoJleOaHus
|2.2 HMexaHquCKHe ¥ JICKTPOMArHUTHBIC BOJIHI)IH 5 H 1 H HBI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f41c97c |
|2.3 HOHTI/IKa H 10 H H 3 HBI/I6J‘II/IOTeKa [IOK https://m.edsoo.ru/7f41c97c |
|I/IT0ro 0 paseny H 24 H |
|

|Pa3):[e.]I 3. OCHOBbBI CIIEIIUAJIBHON TEOPUU OTHOCUTEJBHOCTH

3.1 ||OcHOBBI CIICIMATBHON TCOPUH 4 1 bubnuorexa LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIBHOCTH

|I/IT0ro 10 pa3ieny H 4 H

IPasnen 4. KBAHTOBASI ®U3UKA

|4.1 HSneMeHTLI KBaHTOBOM ONTUKU H 6 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c
|4.2 HCTpoeHHe aToma H 4 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c
4.3 | Arommoe sipo | 5 | [ [BuGmorexa 1IOK https://m.edsoo.ru/7f41c97¢
|I/IT0ro 10 pa3aeny H 15 H

|Pa3):[e.]I 5. 9JIEMEHTBI ACTPOHOMHWU U ACTPOPU3NKHU

|5.1 HSneMeHTLI aCTPOHOMMHU U acTPODUZUKU H 7 H 1 H HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41c97c
|I/IToro 10 pa3ieny H 7 H

|Pa321e.11 6. OGOBLIAIOILIEE ITOBTOPEHHUE

|6.1 HO6o6ma}0mee TIOBTOpPEHHE H 4 H H HBI/I6J‘II/IOTCKa LIOK https://m.edsoo.ru/7f41c97c
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Ne || HaumeHoBaHUMe pa3iesioB U TEM HPOTrPAMMBI ‘ KosmyectBo yacos OnekrpoHHbIe (IU(POBEIC) 00pa3oBaTECIbHBIE
n/m Bcero|  KonrponbHble I[IpakTHyeckue PeCypChI
paboThI paboThI
|I/ITOro 10 pasaeiy H 4 H
|P636pBHOC BpeMs H 3 H “ H
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne Tema ypoxka KommuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Koutponbhsre || [Ipaktuueckue || H3YICHHA o0pa3oBaTenbHBIE PECYPChI
paboThl paboThI
1 ||[TocTrossHHBIE MArHUTHI M UX B3aUMOCHCTBHE. MarHuTHOE 1 03.09 bu6nunoreka [IOK
noJie. Bektop MarHuTHO#M MHAYKIWU. JIMHUKA MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTyKIIAU
2 |[MarHuTHOE 1oJjie IPOBOAHUKA ¢ TOKOM. OmbIT DpcTea. 1 05.09 bubnunoreka [IOK
B3aumoseiicTBre MpOBOIHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe
3 |JTabopaTtopHas pabora «/3yueHrne MATHUTHOTO TOJIS KaTymmku | 1 10.09 |bubmuoteka [IOK
C TOKOMY https://m.edsoo.ru/ffOc98fe
4  ||leficTBHe MarHUTHOTO TOJIS HAa IPOBOJHHK C TOKOM. Cuiia 1 12.09 |bubnuoreka [JOK
Awmrnepa. JlaboparopHas pabota «/ccnenoBanue qeicTBHsI https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM»
5 |HeiicTBHE MarHUTHOTO IOJIS HA JBMXKYILLYIOCS 3apsSKEHHYIO 1 17.09 bubmuotexa [IOK
vactuiy. Cuna Jlopenna. Pabora cubt Jlopeniia https://m.edsoo.ru/ff0c9df4
6 |[DnexTpoMarHuTHas HHAYKIU. [I0TOK BEKTOpa MarHUTHOM 1 19.09
nHayKnud. DJ1C MHAYKIMHY. 3aKOH 3IEKTPOMArHUTHOM
uHnykunn Dapanges
7 |JIaboparopHas pabota «VccienoBaHue sIBIEHUS 1 24.09 |bubnuoreka [IOK
AJIEKTPOMATHUTHON MHTYKIIHID https://m.edsoo.ru/ffOcal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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AJIEKTPUYECKON SHEPTUU

No Tema ypoka KonnuectBo yacoB ‘ JHara DIIeKTpOHHBIE P POBHIC

/1 Beero|| Konrposnshbre || TIpakriueckue || H3YIeHAA 0o0pa3oBaTeNnbHBIC PECYPCHI

paboThI paboThI

8 ||UuayktuBHoCTh. SABienue camounaykiuu. DJIC 1 26.09 bubmmoreka LIOK
CaMOMHAYKIMH. DHEPrUsi MArHUTHOTO TIOJISL KATYIIKUA C TOKOM. https://m.edsoo.ru/ff0ca600
DJIEKTPOMAarHUTHOE TI0JIC

9 ||TexHuueckue yCTPOMCTBA M UX MPUMEHCHHE: TOCTOSIHHBIE 1 01.10
MarHHThI, 3JICKTPOMArHHUTBI, 3JICKTPOABUTATEIIb, YCKOPUTEIH
JJIEMEHTAPHBIX YACTHI], MHAYKIIUOHHAS T1eYb

10 ||O6o0maromuii ypok «MarHuTHoe mojie. DJIeKTpOMarHuTHas 1 03.10 bubnmnoreka [HOK
VH Ty KIIHSD) https://m.edsoo.ru/ff0cab82

11 |[KoutposbHas paboTa 1mo TeMe « MarHuTHOE ITOJIE. 1 1 08.10 bubmmoteka [JOK
DJIeKTPOMArHUTHAS WHIYKIIHS https://m.edsoo.ru/ffOcad58

12 ||CBoboxHbIe MexaHnuecKue konebanus. ['apmonuaeckue 1 10.10 bu6mmoteka LIOK
KojeOaHus. YpaBHEHHE TapMOHUYECKUX KOJIEOaHUH. https://m.edsoo.ru/ffOcaf06
[IpeBpanienue sHeprun

13 ||JlaboparopHas pabota «lccrieqoBanue 3aBUCHMOCTH miepuoja || 1 1 15.10
MaJIbIX KOJIOaHUH rpy3a Ha HUTH OT JJTMHBI HUTH ¥ MAcCChI
rpy3a»

14 |KonebarenbHblil KOHTYp. CBOOOIHBIC AIIEKTPOMArHUTHEIE 1 17.10 bubmuorexa [IOK
Kosie0aHUs B U/I€AIbHOM Kosie0aTeIbHOM KOHTYpe. AHAIOTUs https://m.edsoo.ru/ff0ch820
MEKy MEXaHUYECKHMHU H AJICKTPOMArHUTHBIMU KOJICOaHUIMHU

15 ||®opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUH B UaeanbHoM || 1 22.10 bubmmorexa LIOK
KO0JIeOATEITLbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4

16 |[[IpencraBieHue o 3aTyXaromHX KoueOaHUsIX. BbIHYXKIeHHbBIE 1 24.10 bubnuorexa [IOK
MexaHuueckue konebanus. Pezonanc. BeinyxaeHHbIE https://m.edsoo.ru/ffOcbb86
AIIEKTPOMArHUTHBIC KOJIeOaHMsI

17 |llepemennsblii Tok. CHHYCOMIAITBHBIN TEPEMEHHBIN TOK. 1 05.11 bubmuoreka [IOK
MoIHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U https://m.edsoo.ru/ffOcbd34
JCUCTBYIOIIIEE 3HAYCHHIE CHJIbI TOKA U HAIIPSKCHUS

18 |[Tpancdopmatop. [IpousBoacTBo, nepeaaya u norpediieHue 1 07.11
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIeKTpOHHBIE P POBHIC
/1 Beero|| Konrposnshbre || TIpakriueckue || H3YIeHAA 0o0pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
19 ||[VCcTpoicTBO U MPaKTHYECKOE IPUMEHECHHE dIICKTPUYECKOTO 1 12.11 bubmuoreka IIOK
3BOHKa, TeHeparopa MepeMEeHHOT0 TOKa, JIMHHIA https://m.edsoo.ru/ff0cc324
ANIEKTpoIepeaay
20 ||DkonoruyecKre pUCKH PU IPOM3BOJICTBE HIEKTPOIHEPIHH. 1 1411
KynbTypa ucronabp30BaHus JICKTPOIHEPTUH B IOBCETHEBHOI
KHU3HU
21 |[MexaHHuYecKHe BOJHBL, YCIOBHA pacnpocTpanenus. [lepuon. 1 19.11 bubmmorexa LIOK
CkopocTh pacipocTpaHeHHs U JJIMHA BOJHBI. [lonepeunbie u https://m.edsoo.ru/ffOcca54
IIPOJIOJIbHBIE BOJTHBI
22 |[3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa TOHa. 1 21.11 bubmmoreka LIOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 ||DneKTpOMarHuTHbIE BOJIHBI, MX CBOICTBA M CKOpOCTh. [1Ikanma 1 26.11 bubmmorexa LIOK
ANIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |TIpyHIUIIBI paTUOCBSI3U U TeJIeBUACHUS. Pa3BuTre cpeacTs 1 28.11
cBs3u. Panmonokarus
25 ||KontponbHas padota «Konebanus u BOJHBD 1 1 03.12 bu6muoreka [JOK
https://m.edsoo.ru/ff0cc6f8
26 ||[IpsmonuHeitHOEe pacpocTpaHeHHEe CBETa B OJTHOPOTHON 1 05.12 bu6muoreka [JOK
cpene. Toueunsrit nctouHuk ceera. JIyd cBera https://m.edsoo.ru/ffOcd350
27 ||OtpaxeHue cBeTa. 3aKOHBI OTpaXkeHusl cBeTa. [locTpoeHue 1 10.12 bubnunoreka [IOK
1300pakeHHH B TIIOCKOM 3€pKajie https://m.edsoo.ru/ffOcd4e0
28 |[[Ipenomnenue cBera. [loHOE BHYTpeHHEE OTpaXKEHHUE. 1 12.12 bubmuorexa [JOK
[TpenenbHBINA YroJ MOJTHOTO BHYTPEHHETO OTPaKEHHS https://m.edsoo.ru/ff0cd7f6
29 ||JIaboparopHas paboTa «/3mepeHue nokaszarens npenomieHus | 1 1 17.12 ||bubaunoreka [IOK
CTeKJIa» https://m.edsoo.ru/ffOcd67a
30 |JIuu3bl. [TocTpoenue n3obpakenuii B iuH3e. Dopmyna ToHkoH || 1 19.12 bubmmoreka [JOK

JIMH3EI. Y BEIMUCHUE JIMH3EI

https://m.edsoo.ru/ffOcddle
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIeKTpOHHBIE P POBHIC
n/n Beero|| Konrposnshbre || TIpakriueckue || H3YIeHAA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
31 |[JIabopatopHas pabota «MccienoBanue cBoOCTB n3o0paxkenuit | 1 1 24.12
B JINH3aX)
32 ||[ducniepcust cBera. ClIoXHBINH cocTaB Oenoro creta. L[Ber. 1 1 26.12
JlabGopaTopHas paborta «HabmroaeHne 1ucrepcuu cBeTay
33 ||UuTepdepennus cBera. Judpakmus ceera. JudpakinuonHas 1 09.01 bubnnoreka [JOK
peméTka https://m.edsoo.ru/ffOced22
34 |[TomepeuHocTh CBETOBBIX BOJH. ITossipu3alius cBera 1 14.01 bu6mmoteka [JOK
https://m.edsoo.ru/ff0cf02e
35 ||OnTrueckue npruOOPsI U YCTPOMCTBA U YCIOBHS UX 1 16.01
0€301acCHOTO MPUMECHEHUS
36 ||['paHHIIBI TPUMEHUMOCTH KJIACCUYCCKON MEXaHUKH. 1 21.01 bubnnorexa [JOK
[MocTynaTel crielUanbHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCHTENBHOCTH OHOBPEMEHHOCTH. 3aMesIeHne BpeMeHn u || 1 23.01 bubnmmorexa LIOK
COKpaIllEHHE THHBI https://m.edsoo.ru/ffOcfa42
38 || DHeprust 1 UMIYJIbC PENATUBUCTCKON YacTHIIbl. CBSI3b MacChI 1 28.01 bubmuorexa [IOK
C DHEPTUeH U UMITYJIHCOM. DHEPTHsI TOKOS https://m.edsoo.ru/ffOcfc68
39 ||KonTponpHas pabota «Onrtuka. OcHOBHI crienuanbHoi Teopun || 1 1 30.01 bubmuoreka [IOK
OTHOCHUTEIIEHOCTHY https://m.edsoo.ru/ffOcf6f0
40 | @oronsl. ®opmyra [Tnanka. DHEprus U UMITYILC POTOHA 1 04.02 bubmmoreka [JOK
https://m.edsoo.ru/ffOcfel6
41 ||OtkpeiTue u uccnenoBanue porodddexra. OmbiTor A. I 1 06.02 bubmuoreka [IOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 |3akonsl GpoTorddexra. YpaBHeHHEe DUHIITEHHA IS 1 11.02 bubmuotexa [IOK
dorordpdexra. «KpacHas rpanuiia» poroaddexra https://m.edsoo.ru/ff0d015e
43 ||HaBnenue cera. OnbiTel [1. H. JleOeneBa. Xumudaeckoe 1 13.02 bubnunoreka [JOK
IeficTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 ||TexHWYEeCKHE YCTPOHCTBA U MPAKTUIECKOE TPHUMEHEHHE: 1 18.02
¢doTosrneMeHT, GOTOAATYNK, COTHEUHAs: OaTapesi, CBETOANO]
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIeKTpOHHBIE P POBHIC
/1 Beero|| Konrposnshbre || TIpakriueckue || H3YIeHAA 0o0pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
45 ||Pemenue 3a1a4 1o Teme «DIEMEHTHI KBAHTOBOU OIITUKN» 1 20.02 bubmmoreka LIOK
https://m.edsoo.ru/ff0d0302
46 |Mogxenb atoma Tomcona. OnbiTel Pesepdopa mo paccesHuto 1 25.02 bubmuoteka [JOK
a-yactuil. [ImanerapHas Mozeab aTomMa https://m.edsoo.ru/ff0d091a
47 |[Moctynatsl bopa 1 27.02 bubnmmnorexa LIOK
https://m.edsoo.ru/ff0dOafa
48 |W3nydeHue u moryiomnieHrne GOTOHOB MpH MEPexo/ie aToma ¢ 1 04.03 bu6mmoteka [JOK
OJTHOTO YPOBHsI SHEPI'HHU Ha JIPYroil. Buibl criekTpoB https://m.edsoo.ru/ff0d0Oafa
49 | BomHOBEIC CBOMCTBA YacTUIl. BomHbl e bpoiins. 1 06.03 bubmmoreka [JOK
KopnyckymnspHo-BoHOBO# qyanu3M. ClloHTaHHOE https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOC U3JTy4CHUE
50 |(|OtkpeiTHE pagroakTuBHOCTH. OnBITH Pesepdopaa mo 1 11.03 bubmmoreka [JOK
OIPEEITICHUIO COCTaBa Pa0AKTHBHOTO U3ITyUCHHUS https://m.edsoo.ru/ff0d0fd?2
51 |/CoiicTBa anbda-, OeTa-, raMma-u3ay4eHus. BiusHue 1 13.03
PaIMOAKTHBHOCTH Ha )KUBBIC OPTaHU3MBI
52 ||OTkpbITHE IPOTOHA U HeliTpoHa. M30Tomnbl. Anbda-pacnan. 1 18.03 bubmuoreka [IOK
DJIeKTPOHHBIN U MMO3UTPOHHBIH OeTa-pacnaa. ["lamma- https://m.edsoo.ru/ff0d1162
U3JTyYCHHUE
53 | DHeprus cBs3M HYKJIOHOB B sape. SaepHble peakiuu. 1 20.03 bubnmorexa LIOK
Snepublii peaktop. [Ipo0iemMbl, MEPCHIEKTUBBI, SKOJIOTUUECKHIE https://m.edsoo.ru/ff0d1356
ACIEKTBI SIIEPHOIT SHEPreTHKH
54 ||Dnemenraphbie yacTuibl. OTKPHITHE TO3UTPOHA. METObI 1 25.03 bubnuorexa [IOK
HAOJIO/ICHUS ¥ PETHCTPAIMH dJIEMEHTAPHBIX YacTull. Kpyribrii https://m.edsoo.ru/ff0d0e38
cron «DyHIaMeHTaIbHbIC B3aUMOICUCTBUS. EMHHCTBO
(bu3HIECKON KAPTHHBI MUPa»
55 ||Dramsl pazBuTHs actpoHOMuH. [IpuKiagHOe U 1 27.03
MHPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMHUH. BHT 3BE3THOTO
HeOa. Co3Be3usi, ApKUe 3BE3/IbI, IUIAHEThI, HX BUIUMOC
npxeHne. CoTHeYHast CHCTeMa



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

No Tema ypoka KonnuectBo yacoB JHara DIIeKTpOHHBIE P POBHIC
/1 Beero|| Konrposnshbre || TIpakriueckue || H3YIeHAA 0o0pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI

56 ||Connue. ConHeuHast akTUBHOCTE. McTounuk suepruu CoHIa 1 08.04
U 3BE3 11

57 ||3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IBI TITABHOM 1 10.04
MocIieI0BaTeNbHOCTU. BHYTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHEBIE MTPEICTABICHHS O IIPOUCXOKICHHH U SBOIOLAN
CouHiia 1 38631

58 |Muneunsiit [lyTe — nama [Nanaktuka. [lonoxxenue u npmwxkenue| 1 15.04
Connua B I'anaktuke. ["anaktuku. YEpHble ABIPHI B siApax
raJlakTUK

59 |Bcenennas. Pa3beranue ramaktuk. Teopus bonbmioro B3peiBa. || 1 17.04
PenukroBoe nznyuenue. MerarajgakTuka

60 ‘ Hepemiennsie mpo6iieMbl aCTPOHOMHUH H ‘22-04 H

61 |KontponbHas paboTa «DI€MEHTHl aCTPOHOMHMHU U 1 24.04
acTpoHU3UKM»

62 ||O6o6maromnuii ypok. Posb hu3uku u acTpoOHOMUY B 1 29.04
SKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COUUAIIBHOW U 3TUYECKON
cdepax AeITeITbHOCTH YeJI0BEKa

63 ||O606maromuit ypok. Poib u Mmecto pU3MKH U aCTPOHOMHUU B 1 06.05
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64 ||O6obmaromnwii ypok. Pons ¢msmueckoit Teopun B 1 08.05
(hopMUPOBaHUU TIPENICTABICHU O PU3NIECKON KapTHHE MUPa

65 ||O606maromuii ypok. Mecto (puznyeckoit KapTHHBI MHpa B 1 13.05
00IIeM psITy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJCTABICHUNA O MPUPOJIE

66 ||Pe3epBHBIN ypoK. MarHUTHOE T0JIe. DIIEKTPOMArHUTHAS 1 15.05
WHTYKITUS

67 |Pe3zepBHblil ypok. Ontuka. OCHOBBI ClIEIUATIEHON TEOPUU 1 20.05
OTHOCHTEIIEHOCTH




No Tema ypoka KonnuectBo yacoB JHara DIIeKTpOHHBIE P POBHIC
n/n Beero|| Konrposnshbre || TIpakriueckue || H3YIeHAA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
68 ||Pe3epusbiit ypok. KBantoBast pusuka. DIeMEHTHI aCTPOHOMHH 1 22.05 bubmuoreka IIOK
U acTpousuKu https://m.edsoo.ru/ff0d1784
|OBILIEE KOJJMYECTBO YACOB ITO ITPOTPAMME | 68 | 4 [ 7 |

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

METOANYECKHUE MATEPHAJIbBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

OIrBHY «HCTUTYT cTpaTernn passutus obpasoBaHUs»



https://m.edsoo.ru/ff0d1784
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