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HOACHUTEJBbHASA 3AIIUCKA

[Iporpamma 1o ¢u3nke 0a30BOro ypOBHS Ha YpPOBHE CpEIHEro oO0Imero oopa3oBaHUs
pa3paboraHa Ha OCHOBE TIOJOXEHUH M TpeOOBaHMK K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
oOpaszoBarenpHON mporpammbl, npenacraBieHHbix B ®I'OC COO, a Taxxke ¢ yuéroMm QenepanbHOMR
paGouell mporpaMmbl BOCHHUTAHHUS W KOHLIEMLMU MHpenojaBaHus ydyeOHoOro mpenmera «Pu3uka» B
oOpa3oBaTenpHBIX  opraHusauusx  Poccuiickoit ~ ®enepanuu,  peaJM3ylOLMX  OCHOBHbBIE
o0pa3oBaTeabHbIe IPOrPaMMBI.

ConepxaHue mporpaMmsbl 1Mo (u3MKe HampaBieHO Ha (HOPMHPOBAHME E€CTECTBEHHO-HAYYHOM
KapTUHBl Mupa oOydaromuxcs 10—11 kimaccoB mpu oO0ydeHnu ux ¢u3UMKe Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-IEATEIbHOCTHOr0 noaxona. IIporpamMma mo ¢u3MKe COOTBETCTBYET TPEOOBAHUSIM
dI'OC COO K mIaHUpyeMbIM JIMYHOCTHBIM, HPEIMETHBIM M METAlPpeIMETHBIM pe3yJbTaTaM
o0yuyeHHusl, a TaKXK€ YUYUTHIBAeT HEOOXOAMMOCTh peajH3alMi MEXKIPEIMETHBIX CBsI3ed (HU3UKU C
€CTEeCTBEHHO-HayYHbIMU Y4eOHBIMHM NpeiMeTaMH. B Hell onpenesstoTcs OCHOBHBIE LIENU H3Yy4YEHHs
Gu3MKN Ha YpOBHE CpeaHero oluiero oOpa3oBaHHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOEGHUS Kypca
(U3UKU: TMYHOCTHBIE, METAIIPEAMETHBIE, IPEIMETHBIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o (pu3uke BKIOYAeT:

® [UIAHUpPYEMBbIE pe3yJbTaThl OCBOEHHUS Kypca (pu3MKM Ha 0a30BOM YypOBHE, B TOM 4YHCIE

IpeiMeTHbIE Pe3yJIbTaThl 110 rofaM o0ydeHHUs;

e coxepkaHue yuyeOHoro npeamera « Pu3uka» 1o rogam o0y4eHusl.

@dusuka Kak Hayka o HamOosjee OOLIMX 3aKOHAX MPUPOABI, BBHICTyIAs B KadyecTBE yueOHOro
peaMeTa B IIKOJE, BHOCUT CYILIECTBEHHBIM BKJaJ B CHUCTEMY 3HAHUH 00 OKpYXKAlOIIEM MUpE.
HIkonpHBINA Kypc (HU3UKH — CHCTEMOOOPA3yIOIUi 1 €CTECTBEHHO-HAyYHbIX y4eOHBIX MPEIMETOB,
IOCKOJIbKY (DM3UYECKHE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB U SBJICHUH, HM3Y4aeMbIX XUMHEH,
Ouonoruelt, ¢usmueckoil reorpadueit u actpoHomueil. Vcrnonp3oBaHWe W aKTUBHOE MPUMEHEHUE
¢u3ndyecKkuX 3HAHUN OIpenenseT XapakTep M pa3BUTHE pPa3sHOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEpPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IOJIYy4EHHS HOBBIX MaTepuajoB C 3aJlaHHBIMU
CBOMCTBaMU M Jpyrux. M3yueHune Gpu3MKu BHOCUT OCHOBHOHM BKJaJ B (hOpMHpOBaHME €CTECTBEHHO-
HayyHOW KapTHHBI MHUpa oOydaroluxcs, B (OPMHUPOBAHME YMEHHI NPUMEHATHh HAYYHBI METOA
MO3HAHMS [TPU BBIIOJIHEHUN MU YYE€OHBIX MCCIIEIOBAaHUN.

B ocHoBy kypca (u3uKku a5 ypoBHsS cpeAaHero oOmiero oOpa3oBaHMs MOJOXKEH Pl HIEH,
KOTOpbI€ MOYKHO pacCMAaTPUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypcC SIBISCTCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COAEPKUT MaTepuasl W3 BCEX pa3leloB (U3UKH, BKIIOYAET KaK BOIPOCHl KJIACCHYECKOH, Tak H
COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBercTBUM ¢ HeW MaTepuan Kypca (Qu3MKuM OO0OBbEIMHEH BOKPYT
¢dusnueckux teopuil. Benymum B Kypce sBisieTcs (OpMUpOBaHHE MPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSIX MaTE€PUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT HUCHOJIb30BaHWE T'yMaHMTapHOIO
NoTeHIMaNna (pU3NYECKOW HayKH, OCMBICIEHHME CBSI3M Pa3BUTHUs (PU3MKH C pa3BUTHEM OOILIeCTBa, a
TaKXKe C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMaMH.

Hoesa npuxnaonoti nanpaenennocmu. Kypc Qu3umku mnpeanosjaraeT 3HaKOMCTBO € HIMPOKUM
KPYIrOM TEXHUYECKUX U TEXHOJOTMUECKUX MPUT0KEHUN U3yUEHHBIX TEOPUN U 3aKOHOB.

Hoes  osxonocuzayuu  peanusyercss TIOCPEACTBOM  BBEIEHHS JJIEMEHTOB  COAEp)KaHus,
MOCBSIIEHHBIX YKOJIOTMUECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3BUTHEM TEXHUKHU
U TEXHOJOIMH, a Takke OOCYXJeHUus NpoOdieM palloOHAIBHOIO IPHUPOAONOIL30BAHUS U
HKOJIOTHYECKON 6€30MacHOCTH.

CrepHEBbBIMH 3JIEMEHTaMU Kypca (U3MKHM Ha YpOBHE CpenHero obuiero oOpa3oBaHUS
aBnsoTcad  usnueckue Teopun (popMHpOBaHUE TMPEACTABICHUH O CTPYKType TOCTPOSHHS
¢usnueckoil Teopuu, poiu (PyHJAAMEHTAJIbHBIX 3aKOHOB U MPHHIMIIOB B COBPEMEHHBIX
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MPEACTABICHUAX O MIPUPOJE, TPaHUIaX IPUMEHUMOCTH TEOPUH, AJISi OMUCAHUS €CTECTBEHHO -HAyUHBIX
SIBJICHUW U TIPOLIECCOB).

CucTeMHO-AATENILHOCTHBIM TOAX0J B Kypce (DM3MKHM peasiu3yeTcsl Mpekae BCEro 3a CYET
OpraHM3ali 3KCIIEPUMEHTAJIbHOM JesTeNbHOCTH o0ydarommxcs. [as 6a3oBoro ypoBHS Kypca
GU3MKH — OTO WCHOJIB30BAHUE CHUCTEMBI (POHTAJBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB U
n1abopaTOpHBIX PaboT, KOTOPHIE B porpaMmMe 1o (Hu3nke 00bEAUHEHBI B OOMINI CIIMCOK YYEHHY €CKUX
NPaKTHYECKUX paboT. BhigeneHne B yKa3aHHOM IepeyHe Ja0OpaTOpHBIX paboT, MPOBOIUMBIX IS
KOHTpPOJIS M OIIEHKH, OCYLIECTBISAETCS YYaCTHUKaMH OOpa3oBaTEebHOTO IIpolecca HCXOAS U3
0COOEHHOCTEH! MIaHUPOBAHUS U OCHalleHus kabuHeTta Gusuku. [1pu 3TomM obecriednBaeTcs OBlaJeHNE
O0yYaIOUIMMHKCS YMEHHMSIMH MPOBOAMTH KOCBEHHBIE HM3MEpEHHs, HCCIIEIOBAaHUsA 3aBUCUMOCTEN
(GU3MUECKUX BEIUYHH U TIOCTAHOBKY OIBITOB TI0 IPOBEPKE MPEATOKEHHBIX THITOTE3.

Bonpioe BHUMaHME yAeNseTCs PEHICHUIO pacu€THBIX M KadeCTBEHHBIX 3anad. [Ipu stom mis
pacu€THBIX 3ajad TMPHOPUTETOM SBIIIOTCA 33Ja4dl C SBHO 3aJaHHONW (pU3MYEecKoi MOJeInbio,
MO3BOJIIOIME TPUMEHITh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, Tak
U UHTETpUpPYS 3HAHMS U3 pas3HbIX pas3fenoB. JlIg KayecTBEHHBIX 3aJau MPHUOPHUTETOM SIBIISIOTCS
3aJaHusl Ha OOBACHEHHE MpOoTeKaHus (U3NYECKUX SBICHUNW M TMPOLIECCOB B OKPYXAIOUIeH >KU3HH,
Tpedyronme BeIOopa (pru3nyeckoit MOJENH ISl CUTYAIlUH MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusmu GPI'OC COO k mMatepuanbHO-TEXHHUUYECKOMY O0€CIEeYEHUIO
ydeOHOro mpoiecca 0a30BbI ypOBEHb Kypca (PU3WKH Ha ypPOBHE CpEIHEro oOmiero oOpa3oBaHHs
JOJDKEH M3YYaTbCsl B YCIOBHUAX MPEAMETHOTO KaOMHeTa (PU3MKU MM B YCJIOBUSX WHTETPUPOBAHHOTO
KaOMHeTa MPEIMETOB €CTECTBEHHO-HAYYHOr0 ITuKJa. B kabuHere pu3nKu JOIKHO OBITH HEOOX0AUMOE
nabopaTopHOe 00OPYJIOBAaHME JJIsl BHIMOJHEHUS YKa3aHHBIX B MporpaMme 1Mo (PU3HKe YUCHUUYECKUX
IPAaKTUYECKUX paboT U 1EMOHCTPALMOHHOE 000pY/JOBaHHE.

JleMoHCcTpanmoHHoe o0opynoBaHue (GOpMUPYETCS B COOTBETCTBUH C MPUHIIUIIOM MUHUMAJIbH O
JIOCTaTOYHOCTU M O0EeCHeynMBaeT MOCTAaHOBKY MEPEUMCIEHHBIX B Mporpamme mo (U3MKe KIFOYEBBIX
JNEeMOHCTpAallMi  JJI1  MCCIENOBaHUS M3Y4YaeMbIX SBJIEHHH M TPOIECCOB, DSMIHUPUYECKUX U
byHIaMEHTAIFHBIX 3aKOHOB, UX TEXHUYECKHUX TPUMEHEHHI.

JIabopaTopHOEe 00OpYyIOBaHHE MJIi YUCHUYECKUX MPAKTUYECKUX padoT GopMmupyercs B BUIE
TEMaTHYECKUX KOMILJIEKTOB U O00eCleynBaeTcsl B pacuére OAHOr0 KOMILUIEKTa Ha JABYX OOYyJarommxcs.
TemaTuueckue KOMIUIEKTHI J1aOOpPaTOpHOrOo OOOpYAOBaHUSA JOJDKHBI OBITh MOCTPOEGHBI Ha
KOMILUIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX M LUQPOBBIX NPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBHIX Ja00paTOPUI.

OCHOBHBIMM LIEJISIMU U3y4Y€HUS (PU3HUKH B 0011IEM 00pa30BaHUU SBJISIOTCS:

e (opmupoBaHue MHTEpeca U CTpPEeMJICHHs OOYyYarOIIUXCS K HAyYHOMY H3yUEHHUIO MPUPOIBI,

pa3BUTHE UX UHTENJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
® Dpa3BUTME TIPEACTABICHUH O HAYYHOM METOAE TMO3HaHUS ©  (opmupoBaHUe
HCCJIEZIOBATENLCKOTO OTHOILIEHUS K OKPY)KAIOIIUM SIBJICHUSAM;

e (opMmupoBaHHe HAyYHOIO MHUPOBO33PEHHS KaK pe3yJbTaTa H3Yy4YE€HUS OCHOB CTPOCHUS
MaTepuu U PyHJAaMEHTAJIbHBIX 3aKOHOB (PU3HKHY;

e (opMHpOBaHHWE YMEHHH OOBSCHATH SBJICHUS C HCIOIb30BAaHHEM (U3NUYCCKUX 3HAHUH H
Hay4HBIX JI0Ka3aTEIbCTB;

e (opmupoBanue mpencTaBICHUH O poIu (GU3UKH JJIS PA3BUTUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.
JlocTikeHue 3TuX 1eeid odecneunBaeTcs pelieHueM CIeIyoIMX 3aad B PoLecce U3ydeHus
Kypca (PU3MKH Ha ypOBHE CPEAHET0 0011ero oopa3oBaHus:
e MpHOOPEeTEHHE CHCTEMbl 3HaHUN 00 OoO0mMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIOYAS MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYIO
(U3UKY U 3JIEMEHTHI aCTPO(PU3HKH;

e (opMHpPOBaHWE YMEHHI MPUMEHSTh TEOPETUYCCKUE 3HAHHS i OOBSICHEHUS (PU3MYECKHX
SIBJICHUH B IPUPOJIE U /ISl IPUHSITHS ITPAKTUIECKUX PEIICHUH B MOBCETHEBHOM JKU3HHU;



® OCBOEHHE CIOCOOOB PELICHMs] pa3IMUYHBbIX 3a7ad C SIBHO 3aJlaHHOW (PM3NYECKOW MOJIENBIO,
3aj1a4, MOAPa3yMEBAIOLIMX CaMOCTOATEIbHOE CO3JaHue (U3NYECKON MOJenH, aJeKBaTHOMN
YCIJIOBUSIM 3a/1a4U;
e TOHMMaHWE (U3MYECKUX OCHOB U TMPUHILHUIOB JACHCTBUA TEXHUYECKHUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHHS HA OKPYKAIOILLYIO CPENLY;
® OBJIAJEHUE METOAAMH CaMOCTOSATEIBHOIO IIJIAHUPOBAHHUS M TIPOBEACHHS (PHUIUIECKHX
OKCIEPUMEHTOB, aHAJM3a W WHTEPIpETAlNH HHPOPMAIUHU, OMpPEIEICHUS JTOCTOBEPHOCTU
MOJIyYEHHOT'0 pe3ysbTaTa;
® CO3/laHME YCJIOBUW i1 PA3BUTHS YMEHUW MPOEKTHO-UCCIEIOBATEIBCKOW, TBOPUYECKOU
JeSTeIbHOCTH.
Ha n3yuenue ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE CpEeIHEro o01Iero oopa3oBaHus OTBOAUTCS
136 gacoB: B 10 xiacce — 68 yacos (2 yaca B Hezenmo), B 11 kimacce — 68 yacoB (2 yaca B HEJENMIO).
[Ipennaraemerii B mporpamMMe 1o (QH3UKE IMEepeueHb JTa0OpaTOPHBIX M IMPAKTUYECKUX PabOT
SBJIIETCSI PEKOMEHIOBAHHBIM, YYUTENb JIeTIaeT BHIOOP MPOBEACHUS J1a00PATOPHBIX PabOT M OMBITOB C
y4€TOM MHIUBUIYATbHBIX OCOOEHHOCTEN 00yJYaronmXcs.



COJEPXKXAHUE OBYYEHUA 11 KJIACC

Pasznen 4. DinekrpoauHaMuKa

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

ITocrossHHbIE MarHuThl. B3anMoIeWCTBHE IOCTOSHHBIX MAarHUTOB. MarsHuTHoe IOJIE.
BekTop MaruuTHON MHAYKUUU. [IpuHInN cynepno3suuuy MarHUTHBIX 1oJiel. JINHUY MarHuTHON
uHAykuuu. KapTuHa TMHUNA MarHUTHOM WHYKIUH T1OJISI TOCTOSSHHBIX MarHUTOB.

MarsuTtHoe moje NpoOBOJHHKA ¢ TOKOM. KapTwHa NMHUN MHIYKIMHM MAarHUTHOIO TOJIA
JUIMHHOTO TIPSIMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJBLIEBOI'O IPOBOJHHMKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzanuMonelicrBre NpoOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MoIyslp M HampasiieHHE. J[BM)KEHUE 3apspKEHHOM dYacTuipl B
OJTHOPOJHOM MarHUTHOM noje. PaGora cumsl Jlopenna.

SIBneHue DJIEKTPOMAarHUTHOM MHAYKUMH. IIOTOK BEKkTOpa MAarHUTHOW MHAYKLUU.
ONEeKTPOABMKYILAS CUJIA MHAYKIMH. 3aKOH JIEKTPOMAarHUTHOW nHAykuuu dapanes.

BuxpeBoe »siiekTpuueckoe Mmoje. DJEKTPOABMXKYILas CWJIA HHAYKIMU B IPOBOIHMKE,
JBUKYIIEMCSI TOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM I10JI€.

ITpaBuno Jlenna.

NuayKkTuBHOCTD. SIBlIEHNE CAaMOMHIYKIMH. DIEKTPOABUKYIIAs CUJIa CAMOMHIYKIIMH.

OHeprusi MarHUTHOTO NOJIS KaTyIIKH C TOKOM.

DJEKTPOMAarHUuTHOE MOJIE.

TexHuuecknue yCTpOWCTBA W IPAKTUYECKOE IPUMEHEHME: ITOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUThl, 3JEKTPOJBUIaTENb, YCKOPUTEIM 3JIEM EHTAPHBIX YAaCTULl, NHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE IEKTPOHHOIO yYKa MarHUTHBIM I1OJIEM.

JIMHUM MHOYKIIMY MarHUTHOTO TOJISL.

B3auMmoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HeiicTBue cuibl JIopeHIia Ha HOHBI 3JEKTPOIIUTA.

SIBneHME 3JIEKTPOMAarHUTHOW MHTYKIIUH.

ITpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOJBMIKYIEH CUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHHUSI MarHUTHOTO
IIOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3y4eHre MaratuTHOrO MOJIs KaTyLIKH ¢ TOKOM.

HccenenoBanue neicTBUS MOCTOSHHOIO MarHUTa Ha PAMKY C TOKOM.

HccenenoBanue ABICHUS 3JIEKTPOMAarHUTHOW MHTyKIIHH.

Pa3nen S. Kosiebanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUmMHbLE KONEOAHUA

Konebatenpnass cucrema. CBoOoaHble MexaHudeckue KosiebaHus. [ apMoHUUeckue
konebanus. Ilepuon, wactora, ammumtyaa u ¢aza konedanuil. IIpyKUHHBIH MasTHUK.
MaremaTuueckuii MasgTHUK. YpaBHEHHME rapMOHMYeCKMX KosneOanuil. IIpeBpamienue sHepruu
IIPU TAPMOHUYECKUX KOJICOAHUSX.

KonebatenpHblit  KOHTYp. CBOOOAHBIC 53JIEKTPOMAarHUTHbIE KOJNeOaHHWS B HJCATbHOM
Koe0aTeIbHOM KOHType. AHAJOrMs MeXKJIYy MEXaHHYeCKMMH M 3JIeKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpPaHEHHUs PHEPTUU B HUJEaTbHOM KojeOaTeIbHOM
KOHTYpe.



IIpeacraBienue o 3aTyXaloLMX KojeOaHUAX. BhIHYXAeHHblE MEXaHHYECKHE KOoJeOaHMUs.
Pe3onanc. Boeinyk1eHHbIE 2JIEKTPOMAarHUTHBIE KOJIEOAHMUSL.

Ilepemennsplii Tok. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIIMTYTHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHU S1.

Tpanchopmarop. I[Ipon3BoacTBO, mepenadya M MOTPEOJICHHE SJICKTPUYECKOH SHEPrUH.
DKOJNOrMuecKne pUCKH MpU TPOM3BOACTBE 3JIeKTpodHepruu. KynbTypa uHCHoIb30BaHUs
IEKTPOIHEPIUU B IIOBCEJHEBHOM KU3HU.

TexHnueckne yCTpoOWCTBA M TPAKTHYECKOE IPUMEHEHHUE: DJJIEKTPUUYECKUN 3BOHOK,
TeHepaTop MEePEMEHHOI0 TOKA, JIMHUH 3JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTeIbHON CUCTEMBI (MIPYKUHHBIA WJIM MaTeMaTUYECKUH
MasITHUK).

HaGmoienne 3aTyxaronmx KoJIeOaHmi.

HccnenoBanue CBOWCTB BBIHYXICHHBIX KOJICOaHUM.

HaGmonenue pe3oHaHca.

CB0OOJHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHNUS.

OcuumiorpaMmbsl — (3aBUCUMOCTH  CHUIBL  TOKAa U HaNpsDKEHUsT OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHC npu mocnenoBaTeIbHOM COEIMHEHHM PE3MCTOPA, KATYHIKM WHIYKTUBHOCTH U
KOH/JIEHcaTopa.

Mozenb TMHUY IEKTPONEPEAAUN.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH I€pUOJIa MaJbIX KOJeOaHU Ipy3a HA HUTU OT JAJIMHBI HUTHU U
Macchl rpysa.

HccnenoBanue IEpeMEHHOrO TOKa B LENUM W3 IOCIEAOBATENBHO COEAUHEHHBIX
KOH/IEHCATOpa, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60JIHbL

MexaHnudeckue BOJHBI, yciaoBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus!
u januHa BoOJHBL llomepeuHble W TpoJosibHBIE BOJHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUSI M3JIYy4E€HUs AJIEKTPOMATHUTHBIX BOJH. B3anMHas
opueHrauus BekTopoB E, B, V B anekrpomarHuTHON BosHe. CBOMCTBa 3JEKTPOMAarHUTHBIX
BOJIH: OTpa)k€HHE, INpeJoMJIeHHe, mosspu3auus, audpakuus, uHTepdepeHuus. CkopocTb
JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpHMeHEHHEe 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

ITpyHIMIIBI paaroOCBA3H U TeneBUIeHUA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOILIEH CPEbI.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIbHbIE HMHCTPYMEHTHI,
yIbTPa3ByKOBasl JMAarHOCTUKAa B TEXHMKE M MEIULMHE, pajap, paauoNpUEMHHK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacnpocTpaHEHHUEe MONEPEYHbIX U MPOAOJIbHBIX BOJIH.

Koneb6momeecs Teno Kak HUCTOYHUK 3BYKA.

Habmonenne oTpaxxeHus ¥ MpeIoMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHn u 1udpakiuid MEXaHUIeCKIX BOJIH.

3BYKOBOM pe30HAaHC.

HaOnronenue CBsI3M TPOMKOCTH 3BYKAa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOU
KoJIeOaHUiA.



HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX ~ BOJH:  OTPaK€HHUE, IPEIOMIICHHUE,
nonsipusanus, 1udpaxkuus, UHTepHepeHLus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsmonuHeiiHoe pacnpocTpaHeHHEe CBeTa B OJHOPOIHOM cpefe.
JIy4d cBeta. ToyeuHbIN HCTOUHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHsi cBera. IlocTpoeHne HM300paxK€HUM B IMIJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3akOHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIA TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yros MOJHOTO BHYTPEHHErO
OTpa’KeHHUA.

Hucnepcus ceeta. CroxkHbli coctaB Oenoro csera. L{Ber.

CoOuparonie M pacceuBaromue JIUH3bl. ToHkasg smH3a. DOKYyCHOE paccTOsiHUE U
OINTHYECKAs cujla TOHKOW JMH3bL. [locTpoenne nzo0pakeHnii B COOMPAIOIINX U PACCEUBAOLINX
smmH3ax. ®opMyiia TOHKOW JUH3bI. YBEIUYEHUE, 1aBaeMO€E JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass ontuka. HHTepdepenuus cBeta. KorepeHTHble MCTOYHHUKH. Y CIOBUS
HaOJIIOCHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]a3HBIX
KOT'€pEHTHBIX UCTOUYHUKOB.

Huopakuust cBera. [udpaxkiuonHas pemérka. YcioBue HaOMIOAEHMS TIJIaBHBIX
MaKCUMYMOB IIpH MaJeHUH MOHOXPOMATHYECKOT0 CBeTa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cera.

TexHuveckne yCTpOHCTBA W NPAKTUYECKOE MpPUMEHEHHe: OYKH, Jyma, (oToammapar,
MIPOEKLMOHHBIA ammapar, MHMKPOCKON, TEJIeCKON, BOJOKOHHAs OINTHKA, JAu(pakIuoHHAS
pemeéTka, moNsIpou.

Jlemoncmpayuu

[TpsMonuHelHOE paclpoCTpaHEHHe, OTpa)K€HUE M IpesiomiieHue cBera. OnTuueckue
puOOPHI.

[TonmHoe BHyTpeHHEE oTpaxkeHue. Mojiens CBEToBO1a.

HccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIeCKOma.

HaGmronenne naTepdepeHium cBeTa.

Habmronenne nudpakium cera.

HaGmonenne nucniepcuu cBera.

[TosyueHue criekTpa ¢ MOMOILbIO IPU3MBI.

[Tonyuenue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PELIETKH.

Habmonenne nonsgpusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

W3mepenue nmokasartesst MpeloMIICHUsI CTEKJIa.

HccnenoBaHue cBOMCTB H300pakeHUH B JIMH3AX.

HaGnronenne nucnepcnu cBera.

Pa3nen 6. OcHOBBI cClIeIMAIBLHOM TEOPUU OTHOCHTEJIBHOCTH
I'paHnIbl TPUMEHUMOCTH KJIACCMYECKOM MexaHukH. [locTynarsl cnenuanbHOM Teopuun
OTHOCUTEIBHOCTHA: WHBAapUAaHTHOCTb MOAYJISA CKOPOCTM CBE€Ta B BaKyyMe, IPUHLHII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU U COKPALLEHUE JIJIMHBI.
DHeprus U UMIyJIbC PEJIITUBUCTCKOM YaCTHIIBL.
CBsI3p MacCChI C DHEPrUeil U UMITYJILCOM PEISITUBUCTCKON YaCTUIBl. DHEPIHUsl TOKOSI.

Pa3znen 7. KBanroBasi pusuka



Tema 1. dnemenmovlt K6AHM 060U ONMUKU
®otonbl. Popmyna [lnanka cBs3u sHEpruu (PoTOHA C €ro 4YaCTOTOW. DHEPrusl U UMITYJIbC
¢doToHa.
Otkpeitne u wuccienoBanue ¢Gotoddpdexra. Onwbitet A. I'. CromeroBa. 3aKoHBI
doroaddekra. YpaBuenue DitHmreriHa s pororddekra. «KpacHas rpanuna» ¢porodddexra.
Jasmenne cera. Onbitel I1. H. JIeOenena.
XHUMHUYECKOE JIEVCTBUE CBETA.
TexHuueckne ycTpoicTBa M MIpaKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT, (OTONATUHK,
COJTHEUHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otord ekt Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHEro (poToaddexra.
Ceeronuo.
Conneunas G6aTapes.
Tema 2. Cmpoenue amoma
Mogenb atoma Tomcona. OnbiTel Pesepdopna nmo paccessuuro o -yactuul. Ilnaneraphas
Mozenb atoMma. [locrynatel bopa. M3nmyuenue u norsjouieHue GOTOHOB MpU MEPEXOJE aTOMa C
OJIHOTO YpOBHs JHEpruu Ha Jpyrod. Buabl crektpoB. CHEKTp ypOBHEW HHEpPruuM aToMa
BOZOpOJA.
BonnoBbie cBolicTBa yactull. Bonusl ne bpoinisa. KoprnyckynsipHO-BOJTHOBOM Tyaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.
TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE NPUMEHEHHME: CHEKTpaJibHbId aHalu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.
Jlemoncmpayuu
Monens onsita Pesepdopra.
Ornpenenenye AJIMHBI BOJIHBI Jlazepa.
HaGmonenre muHeuaThiX CIIEKTPOB U3y SHHSL.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol
HalGnronenne muHeHyaToro crnekrpa.
Tema 3. Amommnoe aopo
OKCIIEpUMEHTBI,  JOKa3blBAIOLIUE  CJIOXKHOCTh CTpOEHHUSI  sapa. OTtkpbiTHE
panuoakTuBHOCTU. OnbIThl Pe3epdopra o onpeneseHnio coctaBa pailioakKTUBHOTO U3TydEHHUS.
CaoiictBa anbda-, 6era-, raMMa-u3iydeHus. BiusiHue paoakTHBHOCTH HA JKUBBIE OPTaHU3MBI.
OTkpeiTHE TPOTOHA W HeWTpoHa. HykioHHas monenp sapa [eiizenOepra—lBaHeHKo.
3apsan sapa. MaccoBoe uncio sapa. M3oronsl.
Anbda-pacnaa. DIEKTPOHHBIN M MO3UTPOHHBIN Oeta-pacman. ['amma-usznydenue. 3akoH
PaaoOaKTUBHOIO pacmnana.
OHeprus CBsA3U HYKJIOHOB B siipe. SnepHble cuibl. JledekT macchl sipa.
SInepHble peakiuu. JleeHne U CUHTES Aaep.
Snepubiii  peaktop. TepmosiaepHblii cuHTe3. IIpoOiieMbl M TEpPCHEKTHBBI  SACPHOMR
SHEPreTUKH. DKOJOrMUYEeCKUE aCleKThI AEPHON SHEPreTUKH.
DOnemeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTozbl HAOJIIOJEHUS U PETUCTPALIMU AJIEMEHTAPHBIX YaCTHULL.
®dyHnnaMeHTanbHbIE B3auMoiecTBUA. ENnHCTBO Qu3nueckoit KapTHHBI MU pA.
TexHnueckre yCTpOMCTBAa M NMPAKTUYECKOE NPUMEHEHHUE: T03UMETp, kamepa Buibcona,
SIEPHBIN peakTop, aTOMHasi 6omMoa.
JemoncmpayuuCa€TIMK MOHU3UPYIOMIUX YaCTHII.
Yuenuueckuii sxcnepumenm, rabopamopvie pabomul
HccnenoBanue TpekoB 4acTuIl (110 TOTOBBIM (poTorpadusam).



Pa3nen 8. DineMeHTBI AaCTPOHOMUM M ACTPOPU3HKH

Ortanbl  pa3BuUTUA acTpoHoMuM. [IpukiagHoe W MUPOBO33pEHUYECKOE 3HAUYEHUE
aCTPOHOMHUH.

Bun 3Bé3qHoro Heba. Co3Be3ausi, spKue 3BE3/1bI, IUTAHETHI, ©X BUJAMMOC JIBHIKCHHUE.

ConneuHas cucrema.

Connue. ComHeuyHas akTUBHOCTb. Mcrtounuk sHeprum ConHoa M 3BE31. 3BE3ABI, UX
OCHOBHBIE€ XapaKTEpUCTUKHU. JluarpamMmma «CHEKTpaJbHBIM KIACC — CBETUMOCTH». 3BE3NBI
IJIaBHOUM IIOCJIENOBATEILHOCTHA. 3aBUCHUMOCTH «Macca — CBETHMOCTL» i 3BE31 TIJIaBHOU
nocyienoBaTeabHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoOBpEeMEHHbIE TMPENCTABICHUS O
MPOUCXOXKICHUU U HBOMIOIMU CoJTHIA U 3BE3/1. DTalbl )KU3HH 3BE3I.

Mneunsiii [1yTs — Hama [Nanaktuka. [Tonoxenue u npuxenue Connna B ["anaktuke. Tumbl
rajnakTuk. PanuoranakTvky u kBazapbl. UEpHBIE IBIPHI B iApax raJIakKTHK.

Bcenennas. Pacmupenune Bcenennoii. 3akon Xa06ma. PazOeranue ramaktuk. Teopus
Bbonbmioro B3peiBa. PenukToBoe usnydeHue.

MaciurtabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6aemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Habmonennst HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHHUEM KOMIBIOTEPHBIX MPUIOKCHHM
JUISL OTIpe/ieNIeHHs] MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noiymapus 1 sspKkue 3BE31bl.

Ha6mronenus B Teneckon Jlynsl, nnanet, Mueunoro [lyTu.

O6o0maronee NOBTOpeHue

Ponp ¢u3ukum u acTpoHOMUHM B HKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COIMATIHLHOU U
ITHYECKON cdepax IesATeNIbHOCTH YelOBeKa, pOJb W MecTo (H3UKA U aCTPOHOMHH B
COBpEMEHHOW HAay4YHOH KapTHHE MHpa, poib (Qusnueckoil Teopun B (HOPMHPOBAHUU
MIPEJCTaBICHUN 0 (PU3NIECKON KapTUHE MHUPa, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHI O MPUPOJIE.

MesknpeaMeTHBbIE CBA3U

Wzydyenne kypca ¢usmku 06a30Boro ypoBHsS B 11 kiacce OCYIIECTBISETCS C y4ETOM
COIEPXKATENBHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MAaTEeMaTHKH, OWOJOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meorcnpeomemmuvie nomsimusi, CBsI3aHHBIE C W3YyUYEHHEM METOJOB HAYYHOI'O MO3HAHUSA:
SBJICHUE, Hay4dHbIi (akT, rumoresa, ¢u3Myeckas BeIHYMHA, 3aKOH, TEOpHs, HaOII0JeHHe,
9KCIIEPUMEHT, MOJIEJINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYeckue (DyHKIMH: CHUHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M HUX
MPOEKIIMM HAa OCH KOOPAHMHAT, CJOKEHHWE BEKTOPOB, MPOM3BOAHBIC AIEMEHTAPHBIX ()YHKIIHM,
MIPU3HAKHU TOJJ00Hs TPEYTOJILHUKOB, ONpeleTIeHUE TUTOMIAIN TNIOCKUX (GUryp U o0béMa Ted.

bBuonocusa: snextpuueckue SBICHHUS B JKHUBOW MpUpoOAe, KojeOaTeldbHbIE IBIKEHHUS B
)KUBOM TIPUPOJIE, ONTHUYECKUE SBJICHHUS B >KMBOW MpPUPOJE, JNEUCTBUE pajuallud Ha >KUBbIC
OpraHU3MBbl.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KpUCTaJUIM4ECKash CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHMS KPUCTALTNYECKON PEIIETKH, CIIEKTPAIbHBIA aHAIN3.

l'eocpaghus: MarHUTHBIE TOTIOCA 3€MJIM, 3aJIe)KU MarHUTHBIX pyl, (GOTOCHEMKA 3eMHOMN
IMOBEPXHOCTH, IPEACKA3aHHUE 3EMIIETPSICECHUM.

Texnonocus: TMHUU 3JEKTpOIIEpead, TeHEpaTOp NEPEMEHHOr0 TOKa, 3JIEKTPOJBUIaTEb,
WHIYKIIMOHHAS Te4b, pajgap, paguonpuéMHHK, TelIeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOCKIIMOHHBIN aIapaT, BOJIOKOHHAsI ONTHKA, COJIHEUHast OaTapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHET'O OBIIIEI'O OBPA30BAHUA

OcBoenune yueOHOro mpenmera «®Pusmka» Ha YpOBHE CPEIHEro OoOImIEero oOpa3oBaHUS
(6a30BBIE  YpPOBEHb) JODKHO  OOECIEUUTh  JOCTIIKCHHE  CICAYIONUX  JIMYHOCTHBIX,
METANPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS ydeOHOro mpeamera «Pu3mka» AOKHBI OTPaKkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXcsi PyKOBOACTBOBATHCSA CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEeH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEHTAlMH, TO3UTUBHBIX BHYTPEHHHX
yOSKIEHNH, COOTBETCTBYIOIIMX TPAAMLUOHHBIM I[EHHOCTSAM POCCHICKOrO  0OIIecTBa,
paciiupeHre KU3HEHHOI'0 OIbITa U OIbITa NEATENbHOCTH B IPOLECCE peaau3allii OCHOBHBIX
HaIlpaBJIEHUI BOCIUTATEILHON J€ATEIbHOCTH, B TOM YHCIIE€ B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHUSA S

C(OPMHUPOBAHHOCTh I'PAXIAHCKOW MO3UIMM OOYy4aloIIEerocss KakK aKTUBHOIO H
OTBETCTBEHHOT0 4JICHa POCCUICKOr0o 00IIeCTBa;

IPUHATUE TPAAUIMOHHBIX OOILIEYEOBEUYECKUX T'yMAaHUCTUYECKUX U JEMOKPATUYECKUX
IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESITEIbHOCTh B HMHTEpEcaxX I'pa)kJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUH B 00pa30BaTEIbHONW OpraHu3alluy;

YMEHHME B3aUMOJEHCTBOBATh C COLHUAJIBHBIMM MHCTUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSAMHE U Ha3HAUYEHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOM €A TEIHHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUS

c(OpPMUPOBAHHOCTb POCCUNCKOI Ipa’kAaHCKOM HASHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYylapCTBEHHBIM CHUMBOJAM, IOCTHXKEHHSIM DPOCCHHCKUX
yu€HBIX B 0071acTH (PU3HUKH U TEXHUKH;

3) AyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOI0 TOBEICHNUS;

CMOCOOHOCTh OLIEHHWBATh CUTYAaI[MI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B JEATENBHOCTU Y4EHOIO;

OCO3HAHHUE JINYHOT' 0 BKJIaJia B IOCTPOEHHE yCTOWYMBOr0 Oy 1yIlero;

4) 3CTeTHYEeCKOr0 BOCTIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIHOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYILErO
¢u3nyecKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHUSA:

UHTEpPEC K pa3IuuHbIM cdepaM HpodhecCHOHAILHOW [EATENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKON M TEXHUKOM, yMEHHEe COBeplIaTh OCO3HAHHBIA BBIOOp Oynyuien
npodeccuu U peaim30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHbL;

TOTOBHOCTh U CHOCOOHOCTh K 00pa3oBaHHUIO U caMOOOpa30BaHHIO B 007acCTH (U3UKU Ha
MPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4YeCcKOro BOCIIMTAHMSA:

Cc(OPMHUPOBAHHOCTh JKOJOTMYECKOH KYJBTYPHI, OCO3HAaHHE TIJI00ATBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEeM;

IJJAHUPOBAHHUE M OCYILECTBJIECHHE JNEHCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUS
LeNed YCTOMYMBOrO pa3BUTHUS YEIOBEYECTBA;

pacliupeHrue OmbITa JeATeJbHOCTH DSKOJOTMYECKOW HaIpPaBIEHHOCTHM Ha OCHOBE
HMMEIOIMXCsl 3HAHUH 10 (PU3HuKe;
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7) IEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHUPOBAHHOCTb ~MHMPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS (PU3NYECKON HAYKU;

OCO3HAHUE LIEHHOCTH HAayYHOU JeSTebHOCTH, TOTOBHOCTh B IpoOliecce U3y4YeHUs (U3UKU
OCYIIECTBIIATH IPOEKTHYIO M HCCIIEI0BATENbCKYIO 1€ TEIbHOCTh MHUBUIYaJIbHO U B I'PYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTenbHBbIE YHUBEPCAIbHBIE YUeOHbIE AeiCTBUS
ba3oBble 1ornueckue AeMcTBUA:

CaMoCTOSTeNIbHO (POpPMYNHMpOBaTh M aKTyaJdM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENENATh 1SN JeATCIbHOCTH, 3aaBaTh TapaMeTPhl U KPUTEPHH UX JOCTHKCHHS;

BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKUX SIBJICHUSX;

pa3pabarbiBaTh IJaH PEHICHHS MPOOJIEMbI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTEPUAIbHBIX
Y HEMaTePHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JAESITEIHHOCTb, OICHMBATh COOTBETCTBHE PE3YJbTATOB LIEJSM,
OLIEHUBATh PUCKU MOCIEACTBHUI NeATEIbHOCTH;

KOOPAMHUPOBATh U BBHIMOJHATH pabOTy B YCIOBUSAX peajbHOr0, BUPTYAJIBHOTO W
KOMOWHHPOBAHHOTO B3aUMO/ICH CTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHNE IIPU PEIICHUN KU3HEHHBIX TTPOOJIEM.

Ba3oBble ucciieqoBarebckme AeicTBUS

BIIAJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU TOHSATHSAMU W METOAAMH (PU3UUECKOU
HayKHU;

BJIQJICTh HABBIKAMHU Yy4e€OHO-MCCIIENOBATEILCKOW U MPOEKTHON NEsITeNIbHOCTH B 00JIacTu
(bu3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOUCKY METOAOB PEUICHHS 3a7a49
(hU3HYECKOro COMEepPIKaHMs, MPUMEHEHHIO PA3JIMYHBIX METO/IOB TTO3HAHNS,

BJIQJIETh BUJAMHU JACSATENBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUSA, €ro HMHTEpIpeTalui,
npeo0pa30BaHUI0 W TPUMEHEHHWIO B PAa3JIMYHBIX YYEOHBIX CUTyaIlUsX, B TOM YHUCJE TPH
CO3JJaHNH Y4EOHBIX MMPOEKTOB B 007IaCTH (PHU3HKH;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIE CBS3M UM aKTyaJU3UpOBATh 3a/layy, BBIIBHUIaTh
TUTOTE3y €€ peIIeHUsl, HAaXOAMTh AapryMEeHThl [JIsi JOKAa3aTelbCTBA CBOMX YTBEpPKICHHI,
3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEILICHUS;

aHAJIM3MPOBATH IMOJYYEHHbIE B XOJAE peIIeHUs 3aJaydl pe3yibTaThl, KPUTUUYECKH
OLIEHUBATh UX JOCTOBEPHOCTb, TPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYJIHMPOBATH COOCTBEHHBIE 3a/lauyd B 00pa30BATEIIbHOW NESITENbHOCTH, B
TOM YHCJIE TIPU U3y4EeHUH (PU3UKH,

JIaBaTh OI[EHKY HOBBIM CHUTYaIIMsIM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTAaTh HOBBIE UJIEH, MIPEJIaraTh OpUTHHAIBLHBIC TTOXO/IbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3aJ]a4H, JIOIMYCKAIOIINE albTEPHATUBHBIC PEILICHMUS.

Pa6ora ¢ undopmanueii:

BJIQJICTh HABBIKAMH TMOJy4YeHUsT UHPOPMAIMU (PU3NIECKOTO COMCPIKAHUS M3 MCTOYHHKOB
pa3HbIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOMCK, aHalM3, CUCTEMATH3alUI0 M
WHTEPIpeTalnio HHPpOpMaLUY pa3InIHBIX BUIOB U (POPM IpE/ICTaBICHHUS;

OLIEHUBATH JOCTOBEPHOCTh MH(OPMAIIUH;

WCIOJIb30BaTh CpPEACTBa WH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pPEIICHNN KOTHUTHMBHBIX, KOMMYHHMKATHBHBIX M OPraHM3allMOHHBIX 3a7a4 C COOJIIOJICHHEM
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TpeOOBaHUIl SPrOHOMUKH, TEXHUKHU 0€30IacCHOCTHU, I'MTUEHBl, PecypcocOepeKeHus], IPaBOBBIX U
TUYECKUX HOPM, HOpM MH(OpPMAIMOHHOM 0€3011aCHOCTH;

co3/1aBaTh TEKCThl (PU3UYECKOr0 COJEpP)KaHUS B pa3IMyHbBIX (opMarax c y4EToM
Ha3HaueHus: uHGOpMAMU U 1EJEeBOM ayIuTOpuu, BbIOMpas ONTUMAIbHYIO (QopMy
IIPE/ICTABIICHUS U BU3yaIn3alliy.

KoMMyHHKATHBHBIE YHMBepPCaJbHbIe yueOHbIe 1eiicTBUS:

OCYIIECTBJISATH OOIIEHNE HA YPOKax (PU3HKH U BO BHEYPOUHOM JEATCILHOCTH;

pacro3HaBaTh NPEANOCHIIKH KOH(PIUKTHBIX CUTYalluid U CMT4aTh KOH(IUKTHI,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHS C MCIIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIOJb30BATh MPEUMYIIECTBA KOMAHHOW U UHAUBUIYAJIbHOU PaOOTHI;

BBIOMPATh TEMATHKYy W METOJIbI COBMECTHBIX JCUCTBUH ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEW KaXkJ10r0 4JIeHa KOJIJIEKTUBA;

NPUHUMATh 1€ COBMECTHOW JI€ATEJIbHOCTH, OpPraHU30BbIBATH U KOOPAMHUPOBATH
JEUCTBUS MO €€ ITOCTHKEHHUIO: COCTaBJIATh IMJIAH JEWCTBUU, PACHPENENATh POJU C YYETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJOr0 YYaCTHUKA KOMAHJbI B OOIIMN Pe3yJibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE€ NPOEKTHI, OLEHUBATH UJEU C IO3ULIMM HOBU3HBI, OPUTMHAIBHOCTH,
NPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh [MO3UTUBHOE CTPATETMUYECKOE TMOBEIECHUE B PA3JUYHBIX CHUTYyaIUAX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh HHUITUATUBHBIM.

PerynsiTuBHbIC YHHBeEpCAIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBJISITh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH (U3UKH U
aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYIIHPOBATH COOCTBEHHBIE 334aUH;
CaMOCTOSTENIbHO COCTaBJIATh IJIAaH PELIEHUs PAacuETHBIX M KAaYECTBEHHBIX 3ajad, IJIaH
BBIIIOJIHEHUST IPAaKTHYECKOM pPaboThl € Y4ETOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH U MPEAIIOYTEHUN;
JIaBaTh OL[EHKY HOBBIM CUTYalUsM;
pacUIMpATh paMKH y4eOHOr 0O peiMeTa Ha OCHOBE JIMYHBIX IIPEANIOYTEHHI;
JieflaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThb 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (OPMUPOBAHMIO U HPOSIBICHUIO JSpYyAUIUM B o0nactu  (U3MKH,
MMOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHB.
CaMOKOHTPOJ1b, IMOLMOHAJIbHbII HHTE/JIEKT:
JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLEHUBAThH
COOTBETCTBHE PE3YJILTATOB LIEIISM;
BJIa/IETh HaBbIKAMU IIO3HABATENbHON peduieKCUM KaK OCO3HAHUS COBEpPLIAEMBIX JEHCTBUI
Y MBICJIUTEIIbHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHU;
UCIOJIb30BaTh MPUEMBI peIEKCHH JUIsl OLIEHKU CUTyal[H, BBIOOpa BEPHOTO PEIICHNUS;
YMETH OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIXKEHHUIO;
IIPUHUMATh MOTUBBI U apTyYMEHTHI APYTUX [IPH aHAIM3€ PE3YIIbTATOB AESSTEIBHOCTH;
IIPUHUMATh ce0s, IOHUMAasl CBOM HEJJOCTATKU U IOCTOUHCTBA;
MPUHUMATh MOTUBBI M apT'YMEHTHI APYTUX MIPH aHATM3€ PE3YIbTATOB ACSITEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPaBO APYIUX Ha OMIMOKH.
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B nporiecce nocTukeHNs TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPaMMBI 10 (GU3UKE ISt
YPOBHSI CPEIHETO O0IIero o0pa3oBaHUsS y OOYYAIOUIUXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJUICKT, MPEAIOIaralonyi copMupOBaHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TIOHMMATh CBOE SMOIIMOHAJILHOE COCTOSHUE,
BHJICTh HAIlPaBJICHUS Pa3BUTHS COOCTBEHHON AMOIMOHAJILHOM c(hephl, ObITh YBEPEHHBIM B ceO¢;

CaMOperyIupoBaHus, BKJTFOYAOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTh aJaNnTHPOBATHCA K HSMOIMOHATHHBIM
W3MEHECHUSM U IIPOSIBJISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOUYAIONICH CTpPeMJICHHE K JOCTHIXKCHUIO IIeJU U YCIIEXY,
ONTUMU3M, HHUITUATHBHOCTh, YMEHHUE JICHCTBOBATH HCXO/IS M3 CBOMX BO3MOYKHOCTEIH;

OMIIATHH, BKIFOYAIOMICH CHOCOOHOCTh IMOHUMATh SMOIMOHATBHOE COCTOSIHHE APYTUX,
YUUTBIBATH €TI0 MIPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO M COTIEPEIKHBAHUIO;

COITMATIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS C JIPYTUMU
JIFO/IBMU, 3a00TUTHCSI, IPOSIBIISTh MHTEPEC U pa3peraTb KOHQIUKTHI.

INPEJMETHBIE PE3YJIbTATbBI

K konny o6y4enus B 11 Ki1acce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxaTb COPMUPOBAHHOCTh y O0yUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPaX pojb U MECTO (U3MKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOIMH, B NPAKTHYECKOU
NeSITEIbHOCTH JIIO/I€H, LIEIOCTHOCTh U €JUHCTBO (PU3UYECKOM KapTUHBI MUPAa;

YUUTBIBATh TpPAHUIBl TNPUMEHEHUS HW3yYEHHBIX (PU3MUECKUX MOAENeld: TO4YeUHbIN
AIEKTPUUECKUI 3apsa], Jyd CBETa, TOYEYHbI HCTOYHMK CBETa, sJ€pHas MOJENb aToMa,
HYKJIOHHAsl MOZIeTIb aTOMHOT O SIZ[pa IPU pelIeHUH (prU3nYecKux 3aad;

pacno3HaBaTh (HU3UUECKUE SBJICHHS (TPOLEecChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKHA M KBAaHTOBOW (PM3UKHU: AJIEKTPHUYECKasl POBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XMUMHUYECKOEe, MarHUTHOE JEeWCTBUSA TOKA, B3aUMOJIEHCTBME MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKIMS, JeHCTBME MAarHUTHOTO TOJII HAa TPOBOJHUK C TOKOM M JBIKYILIMICS 3apsi,
JIEKTPOMArHUTHbIE KOJIE0aHUsI U BOJIHBI, IPSIMOJIMHENHOE pacIpOCTPaHEHUE CBETA, OTPAKEHHE,
npejgowiieHne, uHTephepeHus, Audpakius ¥ TOIIpH3alHs CBETa, TUCIEPCHs CBETa,
doroanextpuaeckuii 3¢dpexT (GorodrddexT), cBeTOBOE NaBIcHNE, BOSHUKHOBEHHE JTHHEHIATOTrO
CIIEKTPa aTOMa BOAOPOJa, €CTECTBEHHAs M UCKYCCTBEHHAs PaJu0aKTUBHOCTb;

OIUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOAUMOCTb Pa3IMUYHBIX CPEA) M 3JIEKTPOMATHUTHBIE sIBJIEHUS (IPOLECCHl),
UCHOJNb3Yysl (U3NYECKUE BEIUYUHBL JIEKTPUYECKUN 3apsill, CHJa TOKa, JIIEKTPUUYECKOE
HaIIpsDKEHKE, 3JIEKTPUYECKOE COIIPOTUBIIEHNE, PA3HOCTh OTEHIIUAJIOB, YJIEKTPOIBIDKYIIAS CUJIA,
paboTa TOKa, MHAYKLUS MarHUTHOro MmoJjsi, cuia Ammepa, cuwia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrusi 3JEKTPUUECKOr0 W MAarHUTHOIO MOJIeH, Mepuoj] M yacToTa KojeOaHWH B
K0Je0aTeIbHOM KOHTYpE, 3aps/] U CHJIa TOKa B MPOI[ECCe FapMOHMYECKUX 3JIEKTPOMArHUTHBIX
KonebaHuii, (OKyCHOE pacCTOSHUE W ONTHYECKas CHja JIMH3bI, IPU ONMCAHUU HPABUIBHO
TPAaKTOBaTh (DU3UYECKUH CMBICI HCIHOJb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U EIUHULIBL,
yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C IPYTUMHU BETUYHUHAMU;

ONUCHIBATh H3YUYEHHbIE KBAHTOBBIC SIBJICHUS M TPOLECCHl, HCIOIb3YS (PU3UUECKHE
BEJIMUYUHBL CKOPOCTb AJIEKTPOMAarHUTHBIX BOJH, /UIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs U
uMnynbc (OTOHA, IMEpUoja TNOoJypacmana, SHEpPrus CBSI3M AaTOMHBIX sjAep, NpPU OMHCAHUU
NPaBUIBHO TPAKTOBAaTh (PU3MUYECKHH CMBICI HCHOJIB3yeMbIX BEIMYUH, MX OOO3HAuCHHS WU
€IMHULIbI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3WYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYeHHE (PU3HUECKON BEIUYUHBL;
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aHAJIM3UPOBATh (PU3UYECKHE MPOLECCHl W SBICHHS, UCHONb3yd (pU3MUecKHe 3aKOHBI U
OpUHOUNBL  3aKOH OMa, 3aKOHBI IOCIENOBATENBHOTO M MapajUIeIbHOTO COCAWHEHHS
MIPOBOJHUKOB, 3akoH JDkoyis—JIeHna, 3akoH SJIEKTPOMarHUTHOM  MHAYKIMH, 3aKOH
IPSMOJIMHEHHOTO PACHpPOCTPAHECHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IPEJIOMIICHUS
CBeTa, ypaBHeHWe DOiHmTEeHHa i1 ¢GoTodddekra, 3aKOH COXPAHCHHUS DHEPruM, 3aKOH
COXpaHEHHUS MMITYJIbCa, 3aKOH COXPAHEHHs OJJIEKTPUUYECKOrO 3apsAja, 3aKOH COXpaHEeHUs
MaccoBOT'0 YHCIa, MOCTyJIaThl bopa, 3aKOH paguoaKTHBHOTO pachaja, MPH ATOM pas3IHyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXEHHE WM YCIOBHUS (TpaHMIIbI,
00J1acTH) MPUMEHUMOCTH;

OIIPE/IENIATh HANpaBJICHUE BEKTOPa WHAYKIMU MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
criibl AMriepa u cudibl JlopeHna;

CTPOUTH M OIMCBHIBATh H300paKEHNE, CO3/IaBAEMOE IIJIOCKUM 3€pKajioM, TOHKOH JIMH301i;

BBIMOJTHATh JKCHEPUMEHTHI 1O HMCCIENOBAHHUIO (U3UYECKUX SIBICHUA M IPOIECCOB C
UCMOJIb30BAaHUEM TMPSMBIX U  KOCBEHHBIX H3MEPEHUH: Tpu IToM  (GOPMYIHPOBATH
npoOiemy/3aayy M THUIOTE3y y4yeOHOro OSKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEAJIOKEHHOT0 000pYy10BaHUs, IPOBOJAUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATh NpPSIMble M KOCBEHHBIE H3MEpEeHUs (U3NYECKHX BEIMYUH, TPH ITOM
BBIOMPATh ONTHMAIBHBIA CHOCOO HM3MEPEHHs W HCIOJIIB30BaTh W3BECTHBIE METOMBI OICHKH
ITOTPELIHOCTEN U3MEPEHMUI;

HCCIIEZIOBATh 3aBUCUMOCTH (PM3UYECKUX BEIUYUH C MCIOIb30BAaHUEM MPSAMBIX U3MEPEHHIA:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh PE3yNbTaThl MOTYYEHHON 3aBUCHMOCTHU
¢bu3nyecKuX BENMYMH B BUAe Tabnui u TpaduKoB, [AenaTh BBIBOABI MO pe3yJbTaTaM
WCCIICIOBAHHS;

coOioaTh TpaBmia 0E€30MacHOrO Tpylda NpPH TPOBEACHHH HCCIENOBAaHHA B paMKax
y4eOHOro JKCIEpHUMEHTa, Y4eOHO-HCCIENOBATEIbCKOH M IPOCKTHOW JESITEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOHCTB M J1a00paTOPHOT0 000py10BaHMUS,

pemaTe pacy€THBIE 3aJa4d C SBHO 3aJaHHOW (PU3HUECKON MOIEeNbl0, HCIONB3YS
(bu3nYecKue 3aKOHBI U TPUHIUIIBL, HA OCHOBE aHAIIM3a YCJIOBHSI 3aJ]a4M BHIOUPATh (PU3UUECKYIO
MOJIeNTb, BBIACIATH (U3UYECKUE BEIUYMHBI U (OPMYJIBI, HEOOXOMUMBIC s €€ pelIeHus,
MPOBOJUTH PACYETHI U OIEHUBATH PEaIbHOCTh MOJIYYSHHOT O 3HAYCHUS (PH3NIECKOM BEITMUNHBL;

pemarh KaueCTBEHHBIC 3a/layd: BBICTPAMBAThH JIOTHYECKH HEMPOTHBOPEUMBYIO IIEIIOYKY
paccyXKIeHul C OIopoil Ha H3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCIIOJIb30BAaTh NPHU PEHICHWH YYEOHBIX 337a4 COBPEMEHHbIE HWH(OpPMAIMOHHBIC
TEXHOJIOTHH ISl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMUA M TPEIACTaBICHUS y4eOHOH W
HAy4YHO-TIONMYJISIpHOM HHGOpMAanuM, MOTYYEHHOH M3 pPa3JIMYHBIX HCTOYHHUKOB, KPHUTUYECKU
aHAJIM3UPOBATH MOJIy4aeMyI0 HHPOPMAIHIO;

OOBSICHATH MPUHIUIIBI ACHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3InvaTh
yCIIOBHA MX 0€30IaCHOTO HCIIOJIb30BAHMS B IOBCEIHEBHOW KU3HM;

NPUBOJIUTHh PUMEPHI BKJIAJAA POCCHUCKHX W 3apyOekKHBIX yYEHBIX-(U3HKOB B Pa3BHUTHE
HAyKH, B 00BSCHEHHE ITPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHA;

UCIONBb30BaTh TEOPETUYECKUE 3HAHUSA 1O (U3MKE B TOBCETHEBHOW JKU3HHM IS
obecrieyeHus1 6€30MaCHOCTH MPU OOpaIEHUH ¢ TPHOOPAMHU M TEXHUYECKUMH YCTPOUCTBAMHU, JJIS
COXpaHEHUS 37J0POBBS U COOIIOEHIS HOPM SKOJIOTMUECKOTr0 IOBEICHUS B OKPYXKAIOIICH cpere;

paboTaTh B IpyNIIe C BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, INIAHUPOBATH PabOTy
TPYIIBL, PAalMOHATIBHO pPACHPENeNsiTh OOS3aHHOCTH M IUIAHUPOBATH JESATEIBHOCTh B
HECTaH/JAPTHBIX CHTYallUsX, aJICKBATHO OIICHWBATh BKJIAJ KaKJOrO M3 YYaCTHHKOB T'PYIIIBI B
pelIeHne paccMaTpuBaeMoi MpoOIeMBl.
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TeRymee OLCHUBAHUEC MPEAMETHLIX PE3yJIbTaTOB

Tekyiiee oneHMBaHUE MPEAMETHBIX PE3YyJbTaTOB, TO €CTh 3HAHUI U YMEHMH oOydaroluxcs,
MOJKET OBITh KPaTKOBPEMEHHBIM WM JUIUTEIbHBIM (YPOK) U MCHOJB30BaTh Pa3iuyHbIe (hOPMBI,
MO3BOJIAIOIIME ONEPATUBHO OIEHUBATH YCBOCHHE YyueOHOr0 MaTepuaia, MPOBOAUTH KOPPEKIIUIO
yuebHoro mporecca. Mcxons U3 cOBpeMeHHBIX MpecTaBIeHHH, TeKyllee OlEeHUBaHUE JTOJKHO
ObITb (OPMUPYIOLIUM, T. €. OLEHUBAThb WHAMBHMIYaJbHBIM MPOrpecc y4EHUKa, pa3BUBATH €ro
caMOOLeHKy. DopMupyIOlIee OLICHUBAaHNUE ITIOHMMAETCS KaK IIPOLECC OUCKA U UHTEPIPETALUU
JAHHBIX, KOTOPbIE YYEHUKU U UX YUUTENS UCHOJB3YIOT JUIS TOrO, UTOOBI PELINTh, KAaK JaJIEKO
oOyuaronyecs yke NpoJBUHYJINCh B CBOCH ydele, KyJa elle UM HeoOXOJUMO MPOJBUHYTHCS U
KaK CJI€JaTh 3TO HAaWIy4IIMM 00pa3oM.

dopmupymoliee OIEHWBAaHHE C BBICTPOGHHOM CHUCTEMOH CaMOOLIEHKH O0Yy4YaroIuXxcs
CTUMYJHMPYCT HX IMIO3HABATCIIbHYIO AKTHBHOCTb, MOTUBHPYET K HU3IYUCHHIO MPCAMCETA,
HalpaBJiieT y4yeOHYI0 JeATEIbHOCTh U IJIAHUPOBAHHUE, JEMOHCTPUPYET HWHAMBHAYaJIbHBIH
nporpecc o0ydarmmxcs. TeMaTuuaeckuii KOHTPOJIb TeMaTHudecKuii KOHTPOJIb OCYIIECTBIISIETCS B
KOHIIE W3y4YeHus TeMmbl (paszmena). B 3aBUCUMOCTH OT MPUHITOW YYUTEIEM CHCTEMBI
KOHTPOJIbHO-OIIEHOYHOW JIEATEIbHOCTH B paMKaxX OJHOM TeMbl (pa3aenia) MOT'YyT IMPOBOJUTHCS
HECKOJIKO 67 KOHTPOJIbHBIX MEPONPUITHN UM OJIHA 3a4eTHasi pabora.

HUToroBblii KOHTPOJIb

IIpumMepoM H3MEPUTEIBHBIX MAaTE€pUaIOB JUIsi UTOrOBOIO KOHTPOJISI B KOHIE KaXKJIOro roaa
o0yuyeHusl SABISAIOTCA Bcepoccuiickue mnposepounbie paborel (BIIP)l . Bapuanter BIIP
paspabateiBatoTcss B cooTBeTcTBUU ¢ TpeboBanusmu PI'OC OOO u mpoBepstoT Hambosiee
Ba)KHBIE MpEAMETHBIE pe3yibTaTbl. OAHAKO B CHUJIy TOTO, YTO Ha HamucaHue paboT OTBOAUTCA
TOJIbKO 45 MUHYT, OHHM COJIep’KaT HEOOJBIIOE KOJMUECTBO 3aJaHUi U HE MOT'YT OL[EHUBATh BEChH
CIEKTp IUIAHMpPyeMBIX pe3ynbTaToB. [losromy wMatepuaner BIIP He Moryr ciyxurth
€IMHCTBEHHBIM OCHOBAHUEM I BBICTABJIEHUS OOYYAIOUIMMCSI UTOTOBOM OLIEHKH M JOJIKHBI
paccMaTpuBaTbCsl B COBOKYIHOCTH C pe3ylbTaTaMHM JPYIMX OLICHOYHBIX Ipouenyp. Ilpu
CaMOCTOSITENIbHOM pa3paboTKe MaTepHAaIOB 1JI1 HTOrOBOI'O KOHTPOJIS HEOOXOMMO IIOMHUTB, YTO
paboTta nomKkHa oOecreuyuBaTh MOJHOTY MPOBEPKU BCEX TPYHIN IJIAHUPYEMBIX PE3yJIbTaTOB U
BKJIIOYATh 3aJlaHUsl Ha MaTepualie BceX TeM Kypca (U3MKU, U3YUEHHBIX B JIaHHOM KJacce.
OO0s13aTeNnbHBIMU 3JIEMEHTAMU UTOIOBOM paOOThl JOJDKHBI ObITh 3a7jaHKs Ha IPOBEPKY OCBOEHUS
MOHATUMHOrO amnmapara, yMEHUs pellaTh 3aJayd, METOJOJIOIMYECKUX YMEHUH M 3aJlaHuU
IIPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa. B BHy OrpaHHYEHHOCTHM BPEMEHM Ha IIPOBEICHUE
paboThI ISl IPOBEPKU SKCIIEPUMEHTAIBHBIX YMEHUH MOXKHO HMCIIOJIb30BaTh OJHO-IBA 3aJaHHS
TEOPETUUYECKOI0 XapaKTepa Ha IOHUMaHUE OCOOCHHOCTEN U3MEpPEHHI U ONBbITOB. YnuTaTenbckue
YMEHHUSI MOXKHO TIPOBEPATh ONOCPEIOBAHHO, HCIONB3Yysl B paboTe 3aJaHusi C Pa3IUYHBIMU
cocobaMu TpeacTaBieHuss nHGopMauu (cxeMmbl, Ta0auibl, rpaduku, pucynku). Komnuectso
3aJlaHuil B UTOrOBOM paboTe MO pa3HbIM TeMaM (pasjenam) JODKHO ObITh IPOMOPIMOHAIBHO
yueOHOMY BpEMEHHM, OTBOJAMMOMY Ha H3y4e€HHE TOW WIJIM WHOM Tembl. Pacnpenenenue
KOJIMYECTBa 33/IaHUH 110 TPyIIaM YMEHUH MOXKET BapbUPOBATHCS B 3aBHCUMOCTH OT BBHIOPAaHHBIX
¢dopm 3amanuid. JKemarenbHO, YTOOBI I KaXAOM TPYyNIbl yYMEHHH B HWTOroBOM paboTe
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copepxanuch 3ananus kak 1 [Ipumeps! onucanuii u 00pa3oB MPOBEPOUHBIX PabOT Mo (usuke B
7 u 8 kmaccax. — URL: https://fioco.ru/obraztsi- _i_opisanya_vpr 2023 71 pa3auyHOro ypoBHs
CIIOKHOCTH, TaK M TPEOYIOUIME Pa3IMYHON CTENICHH CaMOCTOSTEIFHOCTH OOYYaIOUIMXCS IS X
YCHEIIHOTO  BBIOJHEHHWS.  3ajaHusi  0a30BOr0  YPOBHS  CIOKHOCTH  IPOBEPSIIOT
cOpMUPOBAHHHOCTh 3HAHUN U YMEHUU, KOTOPbIE HEOOXOIUMBI M JOCTATOYHBI JUIsl yCIIEITHOTO
MPOAOIDKEHUST U3ydeHus Kypca ¢usuku. Kak mpaBuiio, 5To CTaHJapTHBIE 3a/laHus, B KOTOPHIX
O4eBHJEH crocod y4yeOHBIX neicTBHi. CIOCOOHOCTH YCHENIHO CHPaBJIATHCS C TaKOro poja
3aIaHUSIMU TIeJICHANPaBIIEHHO (hopMupyeTcs u oTpabaThiBaeTCs B X0J€ y4eOHOro mpoliecca co
BCEMHU O0ydJarONIMMHUCS. 3a1aHus 00Jiee BRICOKUX YPOBHEH CIIOKHOCTH MPOBEPSIOT CITIOCOOHOCTH
BBIMTYCKHMKA OCHOBHOW IIIKOJBI BBIIOJHATh TaKHe Y4eOHO-TIO3HABATEIbHbIC WIM Yy4eOHO-
MPAKTHYECKUE 3aJaHusl, B KOTOPBIX HET SBHOTO yKa3aHUS HA CIOCO0 WX BBHITOJHCHHUS.
OOyuaromuiics caM JODKEH BBIOpaTh 3TOT crmocod u3 Habopa WM3BECTHBIX, OCBOCHHBIX B
mporecce M3ydeHuss Kypca ¢GHU3MKH. B HEKOTOpHIX ciydasx oOydaroImiuiics JOJDKeH
CKOHCTPYHPOBATh COCOO pelieHusi, KOMOMHUPYS U3BECTHBIE MY CIIOCOOBI, IPUBIIEKasi 3HAHUS
U3 JIpYrUX TPEeIMETOB WM OMHpaschb Ha HMEIOIIMKCS >KU3HEHHBIM ombIT. Mcronb3oBaHue
3alaHuil  Pa3IMYHOrO YPOBHS CIOKHOCTH TIO3BOJISIET COJIEPXKATEIbHO HWHTEPIPETHPOBATH
YpOBEHb MOJATOTOBKM O0YYaroIIMXCsl 0 (U3MKE. YCIEIIHOE BBINOJHEHHE 00y4aroluMcs BCEX
3ajaHuii  0a30BOr0 ypPOBHS CIIOKHOCTH JOJDKHO CBUAETEIHCTBOBATH O  JIOCTHIKECHUH
MUHHMAaJbHBIX TpeOoBaHMU craHmapTa. PaboTa A MTOrOBOro KOHTPOJS IO pE3yJbTaTaM
OCBOEHHS 00pa3oBaTEIbHOI MPOrpaMMBbl OCHOBHOT'O 00IIero oopa3oBaHus pa3padbaTbiBaeTCs Ha
OCHOBaHHUH TeX ke TpeOoBaHuil. Takas pabora MOXXET MPOBOAMUTHCA IS T€X OOy4aroIIMXcs,
KoTopele He BbIOpasm OI'D mo ¢usmke 1 TOCyIapCTBEHHOW MTOrOBOHM aTTrecranuu. B
NPWIOKEHUH TPHUBEJCH MPHUMEP BO3MOXKHOM pabOTHI JJIs aTTECTAI[MM MO HTOraM OCBOCHHUS
00pa30BaTeILHON MPOTrpPaMMbI IO (PU3UKE OCHOBHOT'O 00IIIeT0 00pa3oBaHUs
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11 KJIACC

KosnuecTBo 4acos DJIeKTPOHHBIE
Ne (uudposbie)
i HaumeHoBaHMe pa3/1eJioB U TeM NMPOrPaMMbI Beero KonTtpoabHubie IpakTuueckue 06pa3oBaTeIbHbIe
padoTsI padoTsI pecypesI
Paznea 1. DJJIEKTPOIUHAMUKA
1.1 MaruuTtHoe 1oJe. DIeKTPOMAarHuTHas HH, Hst 11 1 3 bubmorexa LIOK
' 0¢ foJie. JIeKTpo AYKIL https://m.edsoo.ru/7f41c97¢
Hroro no pasgemy 11
Paznen 2. KOJIEBAHU S Y BOJIHBI
bubnmoreka [IOK
21 MexaHU4ecKHre U AIEKTPOMAarHUTHBIC KOJIeOaHuUs 9 1 hitps://m.edso0.ru/7f41c97¢
bubnmoreka [IOK
2.2 MexaHU4ecKHe U ANEKTPOMArHUTHBIC BOJIHBI 5 1 hitps://m.edso0.ru/7f41¢97¢
Bbubaunorexa [JOK
2.3 Onruica 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pasaea 3. OCHOBBI CHEIIMAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH
3.1 OCHOBEI CIEIUATLHON TECOPUH OTHOCUTEIIBHOCTH 4 1 butmorexa LIOK
' CHOBEL Cltct OH TCOPHH OTHOCHTEIILHOC https://m.edsoo.ru/7f41c97¢
Uroro no pa3geny 4
Pasznea 4. KBAHTOBASI ®U3UKA
. Bbubnmorexa [IOK
4.1 DIIeMEHTEI KBAaHTOBOM OITHKH 6 https://m.edso0.ru/7f41¢97¢
bubnmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢c
Bbubaunorexa [IOK
4.3 ATOMHOE 5/1pO 5 https://m.edsoo.ru/7f41c97c
HUroro mo pa3gemy 15
Paznen 5. IJIEMEHTBI ACTPOHOMMWU U ACTPOPU3UKU
51 OeMeHTBl aCTPOHOMUH U acTpO(OU3UKU 7 1 bubmmorexa [IOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

Pazgen 6. OBOBIAIOIIEE HIOBTOPEHUE

6.1 O0o061marolee MOBTOPEHUE 4 Egg:lfl?rfzfjasg)_([)?r}éﬂ £41c97c
HUroro mo pa3gemy 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KIIACC

Ne KosinuecTBo yacos
DJIeKTPOHHBIE HH(PPOBbIE
o/ Tema ypoka Beero | KomTpOABISL I‘:Ei‘:c‘;: miljefm o0pa3oBaTe/ibHbIE
I e paboThl paGoThI pecypcsnl
1 IlocTosiHHBIE MarHUTHI U UX B3auMoJieiicTBue. MarautHoe nose. Bektop MarHUTHOI 1 bubnuotexa [IOK
UHAYKIMH. JIMHHKM MarHUTHOM MHIYKIIHH https://m.edso0.ru/ff0c9778
2 MarnuTHO€ 1oJie IpoBoAHMKA ¢ TokoM. OmbIT OpcTena. BzanmonelicTeue 1 bubnmnorexa [IOK
MPOBOJJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlabopatophast padoTa «/3yueHne MarHUTHOTO TOJISI KATYIIKH C TOKOM) 1 1 EH6H,H0TeKa oK
https://m.edsoo.ru/ff0c98fe
4 JlelicTBHe MarHUTHOTO TTOJIS1 HA IPOBOJHUK ¢ TokoM. Crita Amnepa. JIaboparopras 1 1 Bbubnmorexa [IOK
paborta «VccremoBaHue IS CTRISI MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM) https://m.edsoo.ru/ff0c9ac0
5 JleiicTBHE MarHUTHOTO TTOJIS HA IBIKYIIYIOCS 3apsDkeHHYIo dactuny. Cuiia JlopeHta. 1 bubmuotexa LIOK
Pa6orta cuel Jloperia https://m.edsoo.ru/ff0c9df4
6 OnexkTpoMarauTHas HHAYKIUS. [loTok BekTOopa MarHuTHOH nHAYKIuUU. D/1C 1
MHIYKIUH. 3aKOH 3JIeKTPOMAarHUTHON MHAyKinn Papanes
7 JlabopatopHnas pabota «lcciemoBanue sBICHHS SIEKTPOMArHUTHON HHTYKIIANY 1 1 EHGH_HOTeKa HOK
ttps://m.edsoo.ru/ff0cal50
8 WNuanyktuBaOCTD. SBNeHne camonHayknuu. D/IC caMomHIyKIKu. DHEPTHs MAarHUTHOTO 1 bubmmoreka [IOK
TIOJISL KaTYIKK ¢ TOKOM. DJIEKTPOMAarHUTHOE TOJIE https://m.edsoo.ru/ff0ca600
9 TexHuuecKue yCTpPONUCTBA M MX MPUMEHEHHUE: TTOCTOSHHBIE MarHUTHI, JJIEKTPOMArHUTHI, 1
DIIEKTPOJIBUTATEIb, YCKOPUTENN JIEMEHTapHBIX YaCTUII, MHJYKIIUOHHAs TIe4b
10 O6o06marommii ypok «MarHuTHOE IMoJe. DICKTPOMAarHUTHAS HHIYKITHS 1 ESJST:I;I/?TT]:CGZZ(])_}SIJ/ffOCEiDSZ
11 KonrposnbHast paboTa 1o reme «MarHuTHoe 1oJie. DJIeKTPOMAarHUTHAS HHIAYKIIHSD 1 1 Eggz?/ﬁ%asﬁ%/mca 458
12 CBoOoHbIe MexaHn4eckue Konebanus. ['apMonnyeckue Konebanus. Y paBHeHHE 1 bubnuorexa [TOK
rapMOHHYECKHX Kosiebanuii. [IpeBpaiienne sHepruu https://m.edsoo.ru/ff0caf06
13 JlabopatopHas paboTa «lcciienqoBanue 3aBUCUMOCTH TIEPHOA MAITIX KOJICOAaHUH 1 1
Tpy3a Ha HUTH OT JJIMHBI HUTH M MacChl IPpy3a»
16| omcoutemsmon xomype. Anatonn wery wevamtacctnn 1 onexpovamm | 1 BuGmorera LIOK
OTeGAHIIMIL https://m.edsoo.ru/ff0ch820
15 ®opmyina TomcoHa. 3aKOH COXpaHEHHUs! SHEPTUH B UJICATIbHOM KOJIe0aTeIbHOM 1 bubnunorexa [TOK
KOHTYpe https://m.edsoo.ru/ff0ch9c4
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16 [pencraBienue o 3aTyxaromux KoixeOaHUAX. BRIHYKIeHHBIE MEXaHHYECKIE bubmmoreka [IOK
Konebanus. Pesonanc. BeIHYICHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHus! https://m.edsoo.ru/ffOcbb86
17 [Nepemennbir Tok. CHHYCOMIAIEHBIN TIEPEMEHHBIN TOK. MOITHOCTB IIEPEMEHHOTO TOKa. bubnmnorexa [IOK
AMIUTUTY/IHOE U IEHCTBYIOIIIeE 3HAUCHUE CHITBI TOKA U HATPSKEHHUS https://m.edsoo.ru/ffOchd34
18 Tparchopmatop. [Ipon3BoacTBO, Mepenava 1 MOTpeOICHUE FICKTPUICSCKON SHEPTUN
19 YCTpoHCTBO U TPaKTUUECKOE IPUMEHEHHE DIIEKTPUIECKOT0 3BOHKA, TeHepaTopa bubmuotexa [IOK
MePEMEHHOT0 TOKa, JIHHUH dJIeKTponepenad https://m.edsoo.ru/ff0cc324
20 DKOJIOTHYECKHE PHCKH TIPH ITPOU3BO/ICTBE 3IEKTpo3HEpruu. KymbTypa NCTIONb30BaHMS
3JIEKTPOIHEPTUH B IOBCEHEBHOU JKH3HA
21 MexaHnuecKkue BOJIHBL, yCIIOBHs pactipocTpanenus. Ilepuoa. CkopocTs Bbu6muotexa [LIOK
pacnpocTpaHeHus 1 JuinHa BoJHbI. [lonepeunsie ¥ mpo10bHbIE BOTHBI https://m.edsoo.ru/ffOcca54
bu6mmoreka [IOK
22 3Byk. Ckopocts 3ByKa. ['pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa
YK P yka.- 1p K P 3BYK https://m.edsoo.ru/ffOcccOc
23 DJIeKTPOMarHUTHBIE BOJHBL, IX CBOMCTBA M CKOpOCTh. I1Ikana aJieKTpoMarHuTHBIX BOJH bubmaorexa LIOK
P ’ POCT. P https://m.edso0.ru/ffOccfed
24 [puHIMIIBI pagroCcBsI3H U TelleBUeHUS. PazBuTne cpeacTs cBs3u. Pagnonokanus
Bubaunorexa [JOK
25 KonTponbshas padota «Koye6aHus ¥ BOJHBD)
p p https://m.edso0.ru/ffOcc6f8
26 [IpsimonuHeitHOE pacipocTpaHEeHUE CBETa B OOHOPOIHOM cpene. ToueuHbI UCTOYHUK Bubmmotexa [LIOK
ceeta. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 OTtpakeHue cBeTa. 3aKOHBI OTpaKeHHs cBeta. [locTpoeHne H300paKEeHUH B INIOCKOM bubmuotexa [IOK
3epKaie https://m.edsoo.ru/ffOcd4e0
28 IIpenomiienue ceera. IlonHOEe BHyTpeHHEe oTpaxeHue. [IpeaenbHbId yroil oJIHOTO bubnuotexa [IOK
BHYTPEHHETO OTPayKEeHHS https://m.edsoo.ru/ffOcd7{6
29 JlabopatopHas paboTa «/3MepeHne oKa3aTells MPETOMIICHUS CTEKIIay bubmorexa [IOK
paTopHai p p P https://m.edsoo.ru/ff0cd67a
30 JIunser. Ioctpoenue uzobpaxenuit B muH3e. Popmyrna TOHKOH JTUH3BL. Y BETUYEHUE bubmuotexa [LIOK
JIMH3BI https://m.edsoo.ru/ff0cddle
31 Jlabopatophast pabota «lccnenoBanue CBOMCTB N300paKEHHU B JIMH33X»
32 Hucnepcus cBera. CiioxHbIi coctaB Oenoro cera. 1[ger. JIaboparopnas paborta
«Habmronenue gucnepcun cBeta»
.. bubmmoteka [IOK
33 Wurepdepennus crera. Judpaknus ceera. JudpakiinoHHas peniérka https://m.edsoo.ru/ffoced22
34 [Monepeunocts cBeToBBIX BOJH. [lonsipuzarus cBera bubmiorexa IOK
p ' P https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre TpruOOpsI M YCTPOICTBA U YCIOBHUS HX 0€3011aCHOTO MPUMEHEHHS
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I'panu1bl NPUMEHUMOCTH KJIaCCHUECKOW MeXaHUKHU. [locTynarsl ciennaabHOU TEOpUU

bubmmoreka [IOK

36 OTHOCHTEIILHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHNE BPEMEHH M COKpAIL[EHNE UTHHBI EHGH_HOTeKa HOK
https://m.edsoo.ru/ff0cfad2
DHeprus U UMITYIIbC PEIITHBUCTCKON YacTUIIbl. CBS3b MACCHI C SHEPTHUEH Bbubmmotexa [LIOK
38 HUMITYJIECOM. DHEPTHSI TTOKOSI https://m.edsoo.ru/ffOcfc68
39 KontponbsHas padota «Ontruka. OCHOBBI CIEIUAILHOW TEOPHH OTHOCHUTEILHOCTH BH6H_H0TeKa LOK
https://m.edso0.ru/ffOcf6f0
40 ®otonsl. Popmyna [Inanka. DHeprus u UMITyabC HOTOHA ESJSI:I;I/(:TTI:CEI;Z(])_})(.)rﬁlffOCfﬂG
41 Otkpsitue U uccnenosanue Goroaddexra. Onbithl A. I'. CTonerosa Egg:?/ﬁzlaziﬂﬁlﬁo cffca
42 3akonb! portoaddexra. YpaBHenne DuHinterHa 1 poroaddexra. «Kpacuas bubnuorexa [TOK
rpanuia» poTodhdexra https://m.edsoo.ru/ff0d015e
43 Jasnenue csera. Onbitel [1. H. JlebeneBa. XuMnueckoe IeHCTBHE CBETA Egg?jﬁ;%ié}gﬁ/ﬁo d04a6
a4 TexHHYECKHE YCTPOWCTBA U MPAaKTHYECKOEe NPUMEHEHHe: (OTOIIEMEHT, (POTONATUHK,
conHeyHast OaTapesi, CBeTOIHOT
45 Pemrenue 3aau no teme «OEMEHTHI KBAHTOBOM ONITHKI bubmiorexa IOK
https://m.edso0.ru/ff0d0302
Mognens atoma Tomcona. OnbiTel Pezepdopaa mo paccesHuro a-gactun. [lnanerapHas bubnmnotexa [IOK
46 MOJIENTb aTOMa https://m.edsoo.ru/ff0d091a
bubnuotexa [IOK
47| Tocrynatst bopa mps://m.edsg).ru/frOdOafa
48 I/I3J'Iy"IVGHI/Ie U rorJioneHre (JOTOHOB MPHU TEPEX0/Iie aTOMa C OJIHOTO YPOBHS YHEPIHHU Ha BI/I6J'I'I/IOTeKa LHOK
Jpyroii. Bumsl criekTpoB https://m.edsoo.ru/ff0dOafa
49 BonnoBeie cBorcTBa yacTul. Bonuel ne bporis. KoprnyckyisspHO-BOTHOBOH Ayalu3M. Bbubnmorexa [IOK
CrioHTaHHOE ¥ BBIHYXKJCHHOE H3JIy9CHHE https://m.edsoo.ru/ff0d0ca8
OtkpsiTie paanoaktuBHOCTH. OnbITh Pesepdopa mo onpeaeneHuo cocTaBa bubmuotexa LIOK
50 PaIMOAKTHBHOTO M3IYYCHHUSI https://m.edsoo.ru/ff0d0fd2
51 CBoricTBa anbda-, bera-, raMMa-u3TydeHns. BiusHue painoakTHBHOCTH Ha KUBBIE
OpTaHH3MBI
52 OTKpeITHE IPOTOHA M HEWTPOHA. M30TOmBI. Anba-pacnaj. DIeKTPOHHBIN U bubnmnotexa [IOK
MO3UTPOHHBIN OeTta-pacmai. ['amMmma-u3nydeHne https://m.edsoo.ru/ff0d1162
53 DHeprus CBA3M HYKIIOHOB B sA1pe. S nepHbie peakun. S nepHsind peaktop. [Ipobiemsr, Bubmmotexa [LIOK
TIEPCIEKTHBAI, 3KOJIIOTHIECKHE ACTIEKTHI SIIEPHOW SHEPTETHKH https://m.edsoo.ru/ff0d1356
54 OneMeHTapHBIe YacTUIBL. OTKPBITHE TO3UTPOHA. MeToIbl HAOMIOACHUS M PETUCTPALINU Bubmmoteka [IOK

22


https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

3JeMEHTAPHBIX YacTul. Kpyribiii cton «@yHIaMeHTaIbHbBIE B3aUMOICUCTBUSL.
EnuHCTBO DM3NUECKOH KapTHHEI MUPa»

https://m.edsoo.ru/ff0d0e38

Oransl pa3BUTHs acTpoHoMuH. [IpuknanHoe 1 MUPOBO33pEHUECKOE 3HAUCHHE

55 actponomun. Buj 3Bé3aH0r0 Heba. Co3Be3aus, sipKue 3BE31b], IIAHETHI, KX BUAUMOC 1
newxenne. ConHeuHas cucremMa

56 Comnnne. ConHevHas ak THBHOCTb. Vicrounuk suepruu CoJtHIIa U 3BE3]] 1
3BE3/IbI, UX OCHOBHBIC XaPaKTEPUCTUKH. 3BE3/IbI TIABHOW TIOCIIEN0BATEILHOCTH.

57 BHuyTpenHnee crpoenue 38€31. COBpeMEHHbIE MTPEACTABICHHUS O TIPOUCXOKIICHUH U 1
sBosonuu CoHIIA U 3BE3]

58 Muneunsid [yt — nHama [anaktuka. [onoxenue u apuxenne Connua B ['anaktuke. 1
lanaktiky. YépHble OpIpHI B Aapax rajakTHK

59 Bcenennas. Pa3oeranue ramaktuk. Teopust Bonpmoro B3peiBa. PenukroBoe n3mydeHue. 1
MeraranakTuka

60 Hepemennsie npo06ieMbl aCTPOHOMHH 1

61 KonrposnbHast paboTta «neMeHTbl aCTPOHOMHH U aCTPODUIUKI 1

62 O6o06maromuii ypok. Poibs ¢pu3nuku 1 acTpOHOMUHU B SKOHOMHYECKOH, 1
TEXHOJIOTHIECKOH, COIHATBHOM U 3THYECKOH chepax MesITeNhbHOCTH YeI0BeKa

63 O6o0maromuii ypok. Poib 1 MecTo ¢pu3uKH 1 aCTPOHOMHH B COBPEMEHHOM HayqHOI 1
KapTUHE MHpa

64 O6o06marommii ypok. Pons ¢usnueckoii Teopruu B POpMUPOBAHUH TIPEICTABICHUH O 1
(hu3HYecKOl KapTHHE MUpPA

65 O6o6marommii ypok. MecTo pu3NIecKoil KapTHHBI MUpPa B OOIIEM psIy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUI O IIPHUpOsIe

66 PesepBHBIN ypok. MaranTHOE nosie. DIeKTPOMarHuTHAsT MHIYKIHS 1

67 PesepBHbIif ypok. Ontrka. OCHOBBI ClIEUATbHON TEOPUH OTHOCUTEIEHOCTH

68 Pesepnbiii ypok. KBantoBas ¢pusuka. DeMeHTbI aCTPOHOMHH U acTPO(QU3NKH 1 bubmmorexa [IOK

P YporK. ) P P https://m.edso0.ru/ff0d1784
OBILEE KOJIMUECTBO YACOB I1O IIPOTPAMME 68
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[TpowuTo, npoHymMepoBaHO
H  CKpPEIUIEHO  MeyaTbio
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