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MNOSACHUTEJIBHAS 3AITUCKA

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

IUIAHUPYEeMbIE Pe3yJbTaThl OCBOCHHMA Kypca (u3MKH Ha 0a30BOM YpOBHE, B TOM YHUCIE
NpeIMETHBIC PE3YJIbTAThI M0 TO/1aM O0YUYCHHUS;

cojepxanue yueOHoro npeamera « Pu3ukay 1mo rogam o0ydeHHUsL.

dwusmKa Kak Hayka 0 Hanbosee o0IMMX 3aKOHAX MPHUPOJIBL, BHICTYIIAs B KaUeCTBE yUeOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIEM MHDE.
[IkonbHBI Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJBbKY (PH3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUMN, H3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueit u actpoHomuei. Mcnoiab3oBaHHEe W aKTUBHOE
OpUMEeHeHHe (U3MYECKUX 3HAHUM OlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpreTHKH, TPaHCIOPTa, OCBOEHHS KOCMOCA, IIOJYyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3yueHue pu3nKu BHOCUT OCHOBHOM BKJIaJ B
(opMUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaroIuxcs, B GOpMUpOBaHUE YMEHUI
IPUMEHSATh HayYHBIH METOJI IO3HAHUS MPH BBIIIOJIHEHUN UMHU YUEOHBIX HCCIEOBAHUH.

B ocHOBy Kkypca (u3uku JUist ypoBHS CpeIHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fiesioB (PU3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ HEW MaTepHall Kypca (GU3UKH 0ObeAMHEH BOKPYT
¢usnueckux Teopwil. BemymmM B Kypce sBisiercs (OpPMHpPOBAHHWE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSX MaTepUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT MUClob30BaHHE T'yMaHUTapHOTO
noTeHuuanta (U3NIecKoil HayKu, OCMBICIIEHHE CBSA3H Pa3BUTUS (U3UKU C pa3BUTHEM OOILECTBA,
a TaKkKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nKu npezmnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonozcuzayuu peanusyercss IMOCPEICTBOM BBEJICHHs DIIEMEHTOB COJEPKaHMS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOJIONIONIB30BaHUS U
HKOJIOTHUECKOM O€30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpEIHEro ooOuiero odpazoBaHUs
ABIAIOTCA (pu3nyeckue Teopuu ((OpMUPOBAHHE TMPEACTABICHUN O CTPYKType MHOCTPOEHUS
¢buznyeckoil Teopuu, poiu (YHIAMEHTAIbHBIX 3aKOHOB W MPHUHLHUIIOB B COBPEMEHHBIX
IIPEJCTAaBICHUSX O NPUPOJE, TpaHUIAX MPUMEHMMOCTH TEOPHi, IS ONHUCAHUS €CTECTBEHHO-
HAyUHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeATEIbHOCTHBIN MOJAX0A B Kypce (PU3MKH peaTu3yeTcsl MPekIe BCEro 3a CuéT
OpraHu3aluK SKCIIEPUMEHTAIILHON JeATeIbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
71a00paTOpHBIX paboOT, KOTOpbIe B Iporpamme Mo (usuke oObeAWHEHBI B OOLIMI CIUCOK
YUYEHUYECKUX MPaKTHYEeCKUX paboT. BrineneHue B ykazaHHOM mepedHe J1ad0opaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYILIECTBISIETCS YYacTHHKaMH 00pa3oBaTEeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHaleHus KabuHeta (usuku. Ilpu sTom
oOecrieynBaeTCsl OBJAJCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,



UCCIICIOBAaHMsl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yJendeTcsl PELIEHUIO0 pacuE€THBIX U KaueCTBEHHBbIX 3aaad. llpu stom
JUls pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIEINbIO,
NO3BOJISIOIIME NPUMEHATh HM3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3 OJHOIO pasfela
Kypca, TaK U UHTErpupys 3HaAHUS U3 pa3HbIX pa3zieioB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS 3aJaHUsg Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel JKU3HHU, TpeOylomue BbIOOpa (PU3MUECKOW MOAETM A CUTyalUMH MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B kabunere ¢u3uku MODKHO OBITH HEOOXOAMMOE JabopaTOpHOE OO0OpYyHOBaHUE IS
BBIMIOJIHEHHUSI YKAa3aHHBIX B IporpaMme MO (U3MKE YYEHHYECKUX NPAKTUYECKUX pPaboT u
JIEMOHCTpaIlMOHHOE 000pyAOBaHHE.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPHHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M OOECIEeUMBAET IMMOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe IO
¢u3MKe KIIOYEBBIX JEMOHCTpALUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHM M IPOLIECCOB,
SMIMPUYECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGopaTtopHoe 00OpyJOBaHUE AJIS YUYEHHUYECKUX IMPaKTHUECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOEeCTeYrBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOro 00OpyIOBaHUS JOJDKHBI OBITH
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX J1AOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3YYEHUS PU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:
dbopMupOBaHHE HMHTEpeca U CTPEMJICHHMsS OOyYaroIIMXCS K HAy4HOMY H3YYEHMIO IPHUPOADI,
Pa3BUTHE WX UHTEIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJI€ NMO3HAHUSA U (POPMHUPOBAHUE HCCIIEI0BATENHCKOIO
OTHOIIEHHSI K OKPY KAIOIINM SIBIICHHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3yuyeHUs] OCHOB CTPOEHUS] MaTepuu
U (yH/IaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dopmMHpoBaHHE YyMEHHUIl OOBACHATH SBJICHUS C UCIOJIb30BAaHUEM (PHU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

dbopMHpoOBaHUE TpPEJICTaBICHUN O posn (U3MKK AJIs pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lesel oOecrneyrBaeTcsl pelleHHeM CIEAYIOIMMX 3a7ad B Ipoliecce
n3y4deHus Kypca GU3UKUA Ha YPOBHE CPEHETO 00IIIero 00pa3oBaHus:
pUOOpEeTEeHNEe CUCTEMbI 3HaHUN 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKITIOYAss MEXaHWKY, MOJICKYJSPHYIO (GHU3UKY, DJIEKTPOJAWHAMHKY, KBAHTOBYIO (GHU3UKYy U
AIIEMEHTHI acTPODU3UKH;
dopMHpOBaHHE YMEHUH NPUMEHSTh TEOPETHYECKHE 3HAHMSA Uil OOBACHEHUs (PU3MYECKHX
SIBIICHUI B TIPUPOJIC U JUTSI IPHHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;
OCBOCHME CIIOCOOOB PEIICHHUs PA3IMYHBIX 33J1a4 C SIBHO 33JJaHHOI (HU3MUECKOI MOIeNbIo, 3a/1a4,
M0JIpa3yMeBalOIIMX CaMOCTOSITEIbHOE CO3JaHhe (PU3NYECKOW MOJENH, aJIeKBaTHOM YCIOBUSM
3a]auu;

NOHMMaHWe (U3MUECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHHS HA OKPYKAIOILYIO Cpey;



OBJIaJICHUE METOJaMU CaMOCTOSITENIbHOTO TIUIAHUPOBAHUA U TMPOBEACHUS (PU3MUECKHUX
SKCIIEPUMEHTOB, aHaJU3a M HUHTEpIpeTanuu WHGOpMaLUU, ONpeAeNeHUs JA0CTOBEPHOCTU
MOJIYYEHHOTO pe3yJIbTaTa;
CO3/IaHUE YCJIOBUW JUIA PA3BUTUSA YMEHUM IPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOMN
JIeSATEeTLHOCTH.

Ha wu3ydenue ¢usuku (06a30BBIi YPOBEHb) HA ypOBHE CpEAHEro o0Imero oOpa3zoBaHUS
otBoauTcs B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemslii B mporpamme 1o Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBIIIETCS. PEKOMEHJ/IOBAaHHBIM, YYHTENb JENaeT BBHIOOpP MpOBEACHHS 1a00paTOpHBIX padoT u
OTIBITOB C YYETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yYarOInXCS.



COJAEPKAHUE OBYYEHUA
11 KJIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

IlocTostHHbIE MarHuThl. B3auMOACHCTBHME INOCTOSHHBIX MAarHUTOB. MarHutHoe mole.
Bexrop marauTHOM MHAYKIMU. [IpMHIMI Cynepno3uuuyu MarHUTHBIX 1oJIei. JIMHMY MarHUTHOU
nHAyKuuy. KapTriHa TuHUM MarHUTHON MHAYKLINU IOJIS IOCTOSIHHBIX MArHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKUUMU MarHUTHOTO IOJIA
JUIMHHOTO HIPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJAHMKA, KAaTYLIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAaIIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBicHHME. J[BHKEHHE 3apsyKECHHOM 4YacTHLBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne DNEKTPOMArHUTHOM MHAYKIUHU. [IOTOK BEekTOpa MarHUTHOM HMHIYKIIHH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Papazes.

BuxpeBoe siiekTpudeckoe moJie. OJIEKTPOABMIKYIAs CWIA HMHIAYKUUH B IPOBOJHUKE,
JBHKYIIEMCS IIOCTYIIATEIbHO B OJTHOPOIHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIIEHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAsl CHUJIa CAMOMH Ty KIIMH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, MJIEKTPOIBUraTEllb, YCKOPUTEIN DJIEMEHTAPHBIX YaCTUL, MHAYKLIHOHHAS 11€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIHMM MHIYKIMY MarHUTHOTO MOJIS.

B3aumoneicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PIEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTh 3JIEKTPOABMKYIIEH CHIIBI MHIAYKIMU OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
MIOTOKa.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKHU C TOKOM.

HccenenoBanue 1elCTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nes S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHummusle KoJaeoanus

KonebarenbHass cucrema. CBoOojgHBble MexaHMuYeckue KojeOaHus. ['apMoHMuUeckue
konebanus. Ilepmon, wactota, amrumtyna u ¢asa kosnebanuil. IlpyXMHHBI MasTHUK.



MareMaTnyecknii MasTHUK. YpaBHCHHE TapMOHHMYECKUX KoJjieOaHui. [IpeBpamienue sHEpruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebarenbupiii  kKOHTYp. CBOOOJTHBIC SJIEKTPOMATHUTHBIE KOJIEOAHUS B HICATHHOM
KOJe0aTeJIbHOM ~KOHType. AHAJOTUSl MEXIY MEXaHWYeCKUMH U DJIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UICATBLHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBieHne o 3aTyXarOMMX KoJeOaHUSX. BBIHYKICHHBIE MEXaHUYECKUE KOJIeOaHus.
Pe3onanc. BeiHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii Tok. CMHYCOMAQIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKECHUS.

Tpancdopmarop. [IpousBoacTBo, mepegadya U MOTPeOICHUE BSIEKTPUUYECKON HHEPIUU.
OKOJIOTMYECKUME PUCKM NpPU IPOU3BOACTBE 3JEKTpo3Hepruu. KynpTypa wucnosb30BaHUsS
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUECKUN
MasITHUK).

HabGmonenue 3aryxaromux KojaeOaHuid.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIeOaHUI.

Habmronenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusl.

OcuusorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANpPSDKEHUs] OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJBIX KOoJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TMepeMEHHOIO0 TOKa B IENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHu4eckre BOJIHBI, yCIIOBUs pacnpocTpanenus. [lepuon. CkopocTh pacpoCTpaHEeHHs
u jnuHa BOJHBL. [lomepeunsie W TpojosibHBIE BONHBL UWHTepdepenins u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4Y€HHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTtanus BekTopoB E, B, V B snekrpomarauTHON BOjHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, TMoispu3anus, Aaudpakius, wuHtepdepenimsi. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHre SJEeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CpeIbl.



TexHu4eckue yCcTpoucTBa M NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIULIMHE, pajap, PajHONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habntonenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny v AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBO pe30HaHC.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJAOM M YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
nossipu3anus, nudpakuus, HHTephepeHIrs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonnHeitHoe pacipocTpaHeHHEe CBETa B OJHOPOJIHON Cpeie.
JIyd cBera. ToYeUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHune u300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenune cBera. 3akOHBI MpeEIOMIICHHUS CBeTa. AOCOJIOTHBIM  IMOKa3aresb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CiioxxkHbll cocTaB O6enoro cera. L{ser.

CoOwuparonue W paccewBaronive JHUH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsHUE U
ONTHYECKas CHiia TOHKON NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKONU ONTHKH.

BonmnoBas ontuka. Wutepdepenuus cBera. KorepeHTHbIE UCTOYHHKU. Y CIOBUSA
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX
KOI€pPEHTHBIX UICTOUYHUKOB.

Hudpaxkus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHUMYMOB TIPHU MaJIEHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY .

[Tonsipuzanus ceera.

TexHuyeckue ycTpoWCTBa W MpPAKTUYECKOE MPUMEHEHHE: OYKH, INyma, (oToarmapar,
MPOCKIMOHHBIA  amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JIUPPAKIIMOHHAS
pemETKa, TOJISTPOUSI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpoCTpaHEHUE, OTPAKEHHWE M MperomiieHHe cBera. OnTudeckue
npuOOopHI.

[TonHOE BHYTpeHHEE OTpakeHrne. MoJienb CBETOBO/IA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKoOMNa, TEIECKOIA.

Hab6nronenue naTepdepeHIinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucnepcuu cBera.

[TomyyeHue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[TomyueHue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.



HabGnronenue nonspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol
N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.
HccnenoBanue CBOMCTB M300paKCHUM B JIMH3aX.
Hab6nronenue aucnepcuu cBeTa.

Pa3jien 6. OcHOBBI crIeUAIBHONH TEOPUHM OTHOCUTEIBLHOCTH

['panunbl NPUMEHUMOCTH KJIACCHUYECKONM MeXaHWKH. [locTymaTel cnenuanibHOM TEOopuHn
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJSl CKOPOCTHM CBETa B BakKyyMe, MPUHLHUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [Tnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPrUsi U UMIYIIbC
doToHa.

Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
dororddekra. Ypapuenue Diinmreitna mia Gotodpdexra. «Kpacnas rpanuna» gorodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHUYeCKHEe YCTPONCTBA M TPAKTHYECKOE MpUMEHEeHHe: (PoTodnemMeHTt, (OTOdaTUuK,
coNHe4Has OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®oTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHETo GoTorddexra.

Cseroguog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. [lmanerapHas
monenb atoMa. [loctynater bopa. U3nydenue u mornomieHue (GOTOHOB MpU MEPEXOAE aToma C
OJIHOTO YpOBHSI HSHEpruM Ha Jpyroil. Buasl crnextpoB. CHEKTp YpPOBHEHl SHEpPruM aroma
BOZIOPOJA.

BosHoBBI€ cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopmyckyispHO-BOJIHOBOM 1yaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUYeHUE.

TexHuueckue YCTpONCTBA W NPAKTUYECKOE MPUMEHEHHUE: CIHEKTPajJbHbI aHaJInu3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpezenenne JIMHBI BOJIHBI Jlazepa.

Habmroienue nuHenvaTbiX CIEKTPOB U3JTyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo



OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHHS  sijpa. OTtkpbiTHE
panuoaktuBHOCTU. OTBITH Pesepdopna mo onpeeneHuio cocTaBa paauoakTUBHOTO U3ITy4EHUSI.
CgoiictBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpbiTHe TIpoTOHAa W HedTpoHa. Hykimonnas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.

Anbda-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usiyuenue. 3akoH
paZoaKTUBHOIO pacmaja.

DHeprus CBS3U HYKIJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sapa.

SAnepusie peakiuu. [lenenve u cuHTe3 A1€p.

Anepuplii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NIEpCHEKTHUBBI SAIEPHOM
HHEPreTUKHU. DKOJIOTMYECKUE aCTIEKThI SAEPHON SHEPTrEeTHKU.

OnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@yHaMeHTalIbHbIE B3aUMOIeHCTBUSA. EMUHCTBO (pu3nueckoil KapTUHbBI MUpA.

TexHnuyeckue ycTpolCTBa U IPAaKTHMUECKOE NMPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbl  pa3Butud acTpoHoMuu. llpuxiiamHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHE
aACTPOHOMHH.

Bun 3Bé3aH0r0 Heba. Co3Be3us, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CIEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TIOCJEI0BATEIbHOCTH. 3aBHUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MpPEACTABIECHUS O
MPOUCXOKACHUH U 3BoJonK CoJIHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Muneunsiii [1yTs — Hama [Manaktuka. [Tonoxxenue n neuxenue Connua B ["anaktuke. Tumnsl
raJlakTUK. PannoranakTiuky U kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
bonsmioro B3peiBa. PennkroBoe n3nydeHne.

MacmtaOHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BAHUEM KOMIBIOTEPHBIX MPHUIOKEHUN
JUISL OTIpEIeNIEHHs] MOJIOKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeepHoro nomnymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, ruianet, Mneunoro Ilyrtu.

O0o0uaroniee NOBTOPEeHHE

Posib Qu3MKHM W acTPOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
THYECKOH cdepax IesSTeTbHOCTH 4YeloBeKa, poJib M MecTo (HU3MKM U acTPOHOMHUH B
COBPEMEHHOW Hay4YHOM KapTHHE MHUpPA, POJIb (PU3NYECKOH TEOopud B (POPMHUPOBAHUU



MIPEACTABICHHUH 0 PU3NUECKON KapTHUHE MHUPaA, MECTO (PU3UIECKON KapTHHBI MUPA B OOIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCYyHIECTBISICTCS C YYETOM
COJICPKATENBHBIX MEXIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OHWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHbIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHHS:
SBIICHHE, HAYYHBIH (akt, rumore3a, (u3nyeckas BeJIMYWHA, 3aKOH, TEOpHs, HAOJIOJICHHE,
AKCIEPUMEHT, MOJICTUPOBAHHE, MOJICITh, NU3MEPCHUE.

Mamemamuxa: penieHue CUCTEMBbl YpaBHEHHUH, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
NPOCKIIMM HAa OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJIHBIC 3JIEMEHTAPHBIX (DYHKITHIA,
NPU3HAKH TIOJJO0MS TPEYTOJILHUKOB, OTPEICIICHNE TUIOMAN TUIOCKKX (PUTyp B 00BbEMa TeElL.

buonoeusn: snextpuyeckue SBICHUS B JKMBOM NpUpOZeE, KojeOaTenbHBbIC IBIKEHUS B
KUBOW TPHUPOJE, ONTUYECKHE SBICHHS B >KMBOH NPUpPOJAE, ACUCTBUE paJHAllUN HA >KUBBIC
OpraHU3MBI.

Xumusi: CTpOCHHE aTOMOB W MOJICKYJ, KPHCTAUTMYECKash CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00Pa30BaHMs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOMIOCA 3€MJIM, 3aJIEKH MArHUTHBIX Py, POTOCHEMKA 3eMHOU
MIOBEPXHOCTH, MPEJICKa3aHUE 3EMIICTPSICCHHI.

Texnonocus: TMHUM DIIEKTPOIEpeIad, reHepaTop MEPEMEHHOTO TOKA, 3JIEKTPOIBUraTEIIb,
WHIYKIUOHHAs TeYb, pajap, paauoNpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJIHEYHas OaTapest.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B HMHTEpECax Ipa)<IaHCKOTro OOIIEeCTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCTUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OIICHMWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOrO Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccun 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOM KyJIbTYyphl, OCO3HaHHME TIJI00AJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATEIbHOCTH HSKOJIOIMUYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENbCKYIO ACSITENIBHOCTh UHIUBHUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/bHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKH ITOCJICICTBUI JCSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TIPY PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe JeiiCTBHS

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
buznYeCcKOro cofepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHUJIAMHU JICATEIIBHOCTH TIO TOJYYCHWIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHNI0O M TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYalHUsSX, B TOM YHCJIEC TIpU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATh
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

aHAIM3UPOBATh TIOMYYEHHBbIE B XOJE€ peIIeHHsS 3aJauyd pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a1a49H, TOMYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIPETALNIO UHPOPMALIMK PA3IMYHbBIX BUJOB U (HOPM MpEICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YyaJIU3aIiH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHSI C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OpPraHMW30BBIBATH M KOOPAMHUPOBATH
JEUCTBHSL IO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHPENENATh POJIH C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOr0 YYaCTHHKA KOMaHJbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYyalLUsX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTaBJIATH IUIAH PEUICHMs] PACUETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTDH 3a
pElLIeHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAMLUHM B 00JacTH (DUBHKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallld, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y O0OydalOIIUXCsl COBEPUICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTPEMJICHHE K JOCTHKEHUIO LIETU U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIMATILHBIX HABBIKOB, BKJIFOYAOIINX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

HPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy 00YHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTHUHBI MHMpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOIHH, B IPAKTHYECKON
JNeATeILHOCTH JIFOIEH;

YUUTHIBaTh TPAHUIBl NMPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENel: MaTepualbHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINH DJIEKTPUUECKHUM 3aps] NpPU PELIECHUU
buznyeckux 3aaay;

pacro3HaBath (U3HUECKHE SBICHUS (TIPOIECCh) W OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOEHHUE XUAKOCTEH M TBEPABIX T, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUuu
(oXJaXIeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMS, TUIaBJIeHne, KpUCTaJUIU3aLus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBILICHHE JAaBJICHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPsI0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
DHEprus, MOTCHIMANbHAS JHEPTHs, MEXaHWYecKas pabdoTa, MEXaHH4YeCKas MOIIHOCTh; IPHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOWCTBA TN M TEIUIOBBIC SBJICHUS, HUCIOJIb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, KO3(QQUIHEHT MOJE3HOTO JEHCTBUSA TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYeHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh HU3YUYEHHBIEC JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBJICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIOJNb3YyEMbIX BEJIWYMH, MX OOO3HAYEHHUS W EIUHUIIBL
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MNPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
paBHONpPAaBUs MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHENH KHUHETUYECKOW 3HEPIMM TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmImepaTypoil, MepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TIPUHITUIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOHCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
WCIIOJIb30BAHUEM TPSMBIX HM  KOCBEHHBIX M3MEpPEHU#, Tpu ITOM  (PopMyIHpoBaTh
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI,

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 M3MEPEHHS W WCIOJIB30BAaTh HW3BECTHBIE METOJbI OICHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIWYUH B BUC TAOIUIl ¥ TpadHUKOB, JIEIaTh BHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPOUCTB U J1a0OpaTOPHOTo 000PY0BAHMUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJTb, BBIACIATh (U3NYCCKUE BEIHUYMHBI W (POPMYIIbI, HEOOXOIUMBIC sl €€ pEIICHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEYMBYIO ILIETIOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTOJBb30BaTh MPH PEUICHHHM YYeOHBIX 3ajad COBPEMEHHbIE HH(OPMAIOHHBIE
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpaIEHNH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IUIIaHUPOBATh paboTy
IPYNIbl, palMOHAIBHO paclpeneniaTh O00S3aHHOCTH U IUIAaHUPOBATh  JESTENbHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y 00YHAIOLINXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMULBl TPUMEHEHUS H3YUYEHHBIX (U3MYECKUX MOJeNeil: To4YeuHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sI/Ipa MPH PEeIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIpPOLEecChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/ia, ECTECTBEHHAsl U MICKYCCTBEHHAs PallOaKTUBHOCTD;

OIUCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKHE BEIMYMHBL: DJIEKTPUUECKUH 3apsl, cujla TOKa, JIIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKW, SHEPTHs JIEKTPUUYECKOr0 M MAarHUTHOTO TOJeH, MepHoj U 4YacToTa KojeOaHWH B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, UX O00O3HAueHWs M EIMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIysibc (OTOHA, TMEpPHOJ TOJIypachajga, SHEprus CBSA3M AaTOMHBIX SAep, NpPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HaYCHNE (PH3UYECKON BETMYUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHEMHOIO pacpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUs CBETa, 3aKOHBI IIPEIOMIICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, MpH 3TOM pa3invarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIUCHIBATH N300paKEHKE, CO3AaBAEMOE IUIOCKUM 3€pKajIOM, TOHKOW JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3agauyy W TUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IpUA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCJIEJOBaHMS,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OSKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (HU3MYECKOW MOJeNblo, HUCHONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyUYEHHOTO 3HaUeHUsT (PU3UUECKON BETMYMHBI;

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIIPETALMH W TPEACTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMUCTB, pa3andarh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAaHUA 1O (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B IpYMIIE C BHITOJHEHUEM PA3IMYHBIX COLUATIBHBIX POJIEH, IIIAHUPOBATh PadoOTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelieHue paccMaTpuBaeMon pOoOJIEMBI.



11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (ungposbie)
Ne /i Konrtpoubusie Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
M .
1.1 ATHATHOE MOJe. DACKTPOMATHHTHA 11 1 3 https://m.edsoo.ru/7f41c97c
WHITYKITAS
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexartiriecie i IeKTpOMATHHTHbIC 9 1 https://m.edsoo.ru/7f41c97c
KoJieOaHus
2.2 MexaHu4ecKue U 3JICeKTPOMAarHUTHBIC BOJHBI 5 1 https://m.edsoo.ru/7f41c97c
2.3 ‘ Ontrka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

OcHOBEI crenualabHON TCOpHUU

3.1 4 1 https://m.edsoo.ru/7f41c97c
OTHOCHUTEJILHOCTH

Hroro no pazneny 4

Paznen 4. KBAHTOBASI ®U3UKA

4.1 DrieMeHTHl KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEHTHI aCTPOHOMHH U aCTPODHU3UKH

7 1

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



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

Hroro no pazneny 7

Paznesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o01aroiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

PeszepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KUIIACC

Ne
n/n

Tema ypoka

IlocTosTHHBIE MAarHUTEI K UX
B3aumoieiictBue. MaruutHoe nose. Bektop
MAarHuTHOM MHAYKUUU. JINHUM MAarHUTHON
WHIyKIAU

MarauTHO€ 1o0Jie MPOBOHUKA C TOKOM.
OnbiT Opcrena. Bzaumonelicteue
MPOBOJHUKOB C TOKOM

JlaboparopHas pabdota «3ydenue
MarHUTHOTO TIOJISI KATYIIIKU C TOKOM)

KoaunuyecTBO 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

01.09

04.09

08.09

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/ff0c9778

https://m.edsoo.ru/ff0c98fe

https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK
¢ TokoM. Cuna Amniepa. JlaboparopHas
pabora «MccnenoBanue necTBus
MMOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»

11.09

https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JIBUKYLIYIOCS 3apsKeHHYIo yacTuily. Cuma
Jlopenua. Pabora cunsl JlopeHua

OnexTpoMarauTHas HHAyKIUs. [ToTok
BEKTOpa MarHUTHOU uHAykuuu. J/1C
WHIYKIHAH. 3aKOH AJIEKTPOMAarHUTHON
nHaykunn @apanes

JlaGopatopnas pabora «lccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIIVH»

15.09

18.09

22.09

https://m.edsoo.ru/ff0c9df4

https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIE€HUE CAMOUHIYKIWH.

25.09

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

O/1C camOUHIYKIIMU. DHEPIUsl MATHUTHOTO
HOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
noJje

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHTEJIH 3JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs NeYb

29.09

10

11

12

O6o6maromuii ypok « MarauTHoe 1ode.
SHGKTPOMaFHI/ITHaSI WHAYKOUS»

KonTponbnas pabota no teme «MaruutHoe
noJie. DIeKTPOMarHuTHasE MHAYKLIHSDY

CBo0OOIHBIE MEXaHUYECKHE KOTeOaHusl.
I"apmonnueckue konebanusi. YpaBHEeHUE
rapMoHHYECKUX Konebanwuii. [IpeBpaienue
SHEPTUU

02.10

06.10

09.10

https://m.edsoo.ru/ff0cab82

https://m.edsoo.ru/ffOcad58

https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabora «MccnenoBanue
3aBHCHMOCTH TepH0/ia MaNIbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

13.10

14

KonebarenbHblit KOHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoeOaHus B
ueaIbHOM KoJeOaTeTbHOM KOHTYpE.
AHasnorus MexJy MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

16.10

https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3akOH COXpaHEHHsI
SHEPTUH B HJICATHHOM KOJICOATEIIEHOM
KOHTYpe

20.10

https://m.edsoo.ru/ffOcb9c4



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

16

IIpencrasnenue o 3aTyxarmux
KoJieOaHUsAX. BeIHYK/IeHHbIE MEXaHHUUECKHE
koJjiebanus1. Pesonanc. Beinyk1eHHBIC
AJICKTPOMArHUTHBIE KOJICOaHMS

23.10

https://m.edsoo.ru/ff0chh86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHUCTBYIOLIEE
3HAYEHUE CUJIBI TOKA U HAIIPSHKEHUS

https://m.edsoo.ru/ffOchd34

18

19

20

Tpancdopmarop. [IponsBoacTso, nepegada
U IIOTpeOJIeHNE MIEKTPUYECKON SJHEPTUU

Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa
NIEPEMEHHOI0 TOKA, IMHUH dJIeKTpornepeaay
OKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE

QJICKTPOOHCPIUU. KYJ'H)Typa HCIIOJIb30BaHUA
QJICKTPOOHEPIUU B MMOBCEAHEBHOM JKU3HU

https://m.edsoo.ru/ff0cc324

21

MexaHnudecKkre BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopocthb
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTh 3ByKa. | pOMKOCTBH 3BYyKa.
BricoTta Tona. Tem0Op 3ByKa

https://m.edsoo.ru/ffOcccOc

23

24

ONEeKTPOMarHUTHHIE BOJHBI, UX CBOICTBA U
ckopocTsb. [IIkana 3;1eKTpOMarHUTHEIX BOJTH

HpI/IHI_II/Il'IBI PaarOCBA3U U TCICBUACHUS.
PazButue CpCACTB CBA3U. Pagnonokanus

https://m.edsoo.ru/ffOccfe0

25

Kontponbnas padota «Konebanus u
BOJTHBI»

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B
oIHOpOHOM cpefe. ToueuHblid HCTOUYHHK
cBera. Jlyu cBera

https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeta. 3aKOHBI OTPAKEHUS
csera. [locTpoenne n3o0paxeHuii B
IUIOCKOM 3€pKajie

https://m.edsoo.ru/ff0cd4e0

28

29

[Ipenomnenue ceta. [loaHOE BHyTpEeHHEE
orpaxxenue. [IpenenbHbIi yro mojaHoro
BHYTPEHHETO OTPAKECHUS

JlaboparopHnast pabora «M3mepenue
MOKa3aTessl MPEIIOMIICHHS CTCKIIa

https://m.edsoo.ru/ff0cd7f6

https://m.edsoo.ru/ffOcd67a

30

JIunzel. [locTpoenne n3odpaxeHuil B TUH3E.

qbopMyna TOHKOM JIMH3EI. Y BeJIMUCHUE
JIMH3BI

https://m.edsoo.ru/ffOcddle

31

32

33

Jlaboparopnast pabota «HccnenoBanue
CBOMCTB M300paKEHUH B JINH3AX»

Hucnepcus ceeta. CII0XKHBIH cocTaB 0en1oro
csera. LIBer. JJaboparopHas pabota
«Habmonenue aucnepcun cBeray
Wntepdepennus cera. Audpakius cera.
JudpakmonHas pemeTka

https://m.edsoo.ru/ffOced22

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsapwuzanus ceera

https://m.edsoo.ru/ffOcf02e

35

36

Ontuyeckue mpuOOPHI U yCTPOUCTBA U
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHHUS

rpaHI/II_UJI MNPUMCHUMOCTHU KJIaCCHUYECKOM

MCXAaHUKH. HOCTy.]'IaTBI cHeluanbHOM
TCOpHUU OTHOCUTCIIbHOCTU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTEIBHOCTh OOTHOBPECMCHHOCTH.

37 3amMeicHIE BPEMEHU M COKPAIIEHHE https://m.edsoo.ru/ffOcfa4?2
JUTMHBI
DHEprust 1 UMITYJIbC PEISTUBUCTCKOM

38 yacTHibl. CBSI3b MACCHI C SHEPrHEH https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTUs MOKOS

39 KOHTpOJ'IBHaiI pabora «Onrtrka. OCHOBBI https://m.edso0.ru/ffOcf6f0
CTIEUATBHON TEOPHH OTHOCUTEIBHOCTI

40 Porontl. Gopuyna [ratia. Juepris i https://m.edsoo.ru/ffOcfel6
UMITyIIbC (POTOHA
OTtkpsiTHE U HccaenoBanue Gorodddekra.

41 https://m.edsoo.ru/ffOcffc4
Omnsitel A. I'. CroneroBa
3akonbl potorddekra. YpaBHEeHHE

42 Oitamreiina 1 Goroaddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuiay Gororddexra

43 JlaBneHnne CBeTa; Omertel I1. H. JIeGenena. https://m.edsoo.ru/ff0d04a6
Xumuueckoe JeicTBue cBeTa
TexHn4ecKue ycTpoucTBa U IPAKTUYECKOE

44 IpUMEHEHHE: (HOTOINEMEHT, POTOAATUHUK,
COJIHEYHas Oatapes, CBETOAHOA

45 | DCUICHME ST MO TEME (eMCHTE https://m.eds00.ru/ff0d0302
KBaHTOBOH OTITHKI»
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna no paccestHuIO 0-4acTHIL. https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma

47 IToctynatsr bopa https://m.edsoo.ru/ff0dOafa

4g  VIPYUCHNC H IOLIOUICHHE (OTOHOB HpH https://m.edso0.ru/ff0d0afa

Mepexoie aToMa ¢ OJTHOTO YPOBHS SHEPTUU



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

Ha Jpyroui. Buasl criekTpos

49

50

51

BomnHoBEIe cBOiicTBa yacTull. BoaHEI fe
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
W3JIy4eHUe

OTtkpbITHE PaAUOAKTUBHOCTH. OMBITHI
Pesepdopna no onpesnenenuto cocraBa
PaIMOAKTUBHOTO U3ITYUYEHUS

CsoiicTBa anb(da-, 6era-, ramMma-u3ITydeHHUs.

Bnusuue paaruOaKTUBHOCTH HaA JKHBLIC
OpraHU3Mbl

https://m.edsoo.ru/ff0d0ca8

https://m.edsoo.ru/ff0d0fd2

52

OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ["lamma-
U3IIy4eHue

https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiif peaktop. IIpodnemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN SHEPrEeTUKU

https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOICHUS U
perucTpanuu JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yHnaMeHTanbHbIe
B3anMo/ieiicTBus. EquHCcTBO (hrsmaeckoit
KapTHUHBI MUPa»

https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HeOa. Co3Be3us, spKue
3Bé3}II)I, IIJTAHETHI, UX BUIUMOC IBUKCHUC.
Conneunas cucrema



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

56

Comnnaue. CoyHeuHast aKTUBHOCTb.
Hctounuk sueprun CoiHila v 3BE3]1

S7

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 MBI ITIaBHOM IIOCIICAOBATCIILHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O
MPOUCXO0XKACHUU U 3BOJIIOIMK CoJiHIIa 1
3BE3]

58

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxenue u nuxenue CosHua B
lNamaktuke. ['anmaktuku. YEpHbIE NBIPHI B
Alpax rajJlakKTUK

59

60

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe u3iydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KontponbHas padota «1eMEeHTHI
aCTPOHOMHU U acTPOPUIUKI»

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AesTeTbHOCTH YeTTOBEKa

63

64

O6o6matomuii ypok. Poib u Mecto pusmku
1 aCTPOHOMHH B COBPEMEHHOM HAay4YHOH
KapTHHE MHpa

O6o6maromuit ypok. Pois ¢pusndeckoii

TeopuH B (POPMUPOBAHUM MTPEICTABICHUNA O
¢buznveckoil kapTUHE MUpa




O6o6maromuii ypok. Mecrto pusuaeckoit
KapTHHBI MUPa B 00IIEM psIy

05 COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX L
MPEACTABJICHUH O IPUPOIE
66 PesepBHbIil ypok. MaruutHoe 1noie. 1
DNeKTpOMarHuTHast UHIYKIUs
67 PesepBubiii ypok. Ontuka. OCHOBBI 1
CHEMAIbHON TEOpUU OTHOCUTEIBLHOCTU
68 Pesepil ypor. Kpantosas dusika. 1 https://m.edsoo.ru/ff0d1784
DeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784

Hcnoab3yemplii yueOHO-METOAUYECKU KOMILIEKC
1. Msxumes I'.51., Byxosues b.b., Hapyrun B.M. ®usuka. 11 xnacc. YueOHuUK s
o01reodpa3zoBarenbHbIX opranusanuii. M: [Ipocsemienue, 2008.
2. JI.LA Kupuk, JI.D.I'eapenmreitn Tetpans amns madopatopHbix padort. 11 kmace. Mnekca
Mocksa , 2017.
3. Nanromenkos B.C., Kopmrynosa O.B. [Iporpamma kypca ¢usuku mis 10-11 kimaccos
obmeobpazoBaTenbHbIX opranuzanuii. M.: I[Ipoceemenne, 2014.
4. MynsTUMeIMiiHOE IpHIIOKeHUE K yaeOHuky Mskumesa . f1., Byxosuesa b.b., Hapyruna
B.M. ®usuka. 11 knacc. M.: IIpocsemenue, 2016.
5. PeimkeBud A.I1. @usuka.3agaunnk10-11 kmace .:mocobue 11 001ieo6pa3zoBaTeIbHBIX
.yapexxaenuit /A.IL.PeivkeBrny M: Ipoa,2013-188c/
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