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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, peacraBieHHbIX B I'OC COO, a Takke ¢ yuéToM deaepaibHOM
paboueil mporpaMMbl BOCIIUTAHUS M KOHLENLIUY NpenoAaBanus yueOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMmbl 1o (u3MKe HampaBieHO Ha (OPMHPOBAHHUE €CTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METaIllpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMd MEXKIIPEIMETHbIX
cBsizell (M3UMKU C €CTEeCTBEHHO-HAyYHbIMM YYEOHBIMH IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIE IEJIM M3yYeHUs (U3UKM Ha YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yabTaThl OCBOSHHS Kypca (PH3UKHU: TUNIHOCTHBIC, METAIPEIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIE PE3YJIbTAThl M0 T0/1aM 00YUYEHHUS;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3uka» 1o rogam o0yueHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUI ONpeieNsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN
B cdepe SHEpreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepUaloB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydarolmuxcsi, B (OpMHUpOBAHHE YMEHUN NPUMEHSTh
Hay4YHBI METO]I TO3HAHUSI PU BBINOJIHEHUN UMHU Y4€OHBIX UCCIIEJOBaHUM.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3NKA 0ObEAUHEH BOKPYT
¢usmueckux Teopwil. Beaymum B Kypce sBisercs (GOpMHpOBaHHME TIPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana (U3nYecKoi HayKH, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn »skonocusayuu peanusyercss MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEpIKaHUs,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.
CrepKHEBBIMH 3JIEMEHTAaMH Kypca (U3MKH HA YpPOBHE CpeIHEro oO0mero oOpa3oBaHUs
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O NPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHil, JIJIsl ONMHUCaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOX0/] B Kypce (DM3MKU pealln3yeTcs MPEexXIe BCETro 3a CUéT
OpraHHu3aIy IKCIEPUMEHTAIBHON NEesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3MKK — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI (POHTANBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYHIECTBIISETCS YYaCTHHKaMH OOpa30BaTEIbHOIO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUTAaHUPOBaHUSI U OcHaleHus kabuneta gusuku. [Ipu aTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W IIOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE YyAENsSETCS PELICHUI0 Pacu€THBIX M KaueCTBEHHBIX 3an1ad. [Ipu aTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIINE PUMEHSATH H3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OAHOTO pa3zelia Kypca,
TaKk U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHHE MPOTEeKaHWs (QU3UYECKUX SBICHHM W TPOIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 yueOHOro mporiecca 0a30BbIi ypoBEHb Kypca (PU3MKH HA YPOBHE CPEHETO 00IIIEero
00pa30BaHMs JIOJDKEH W3ydaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere Gu3nku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OOOpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe yueHU4eCcKuX NPakTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py/10BaHHE.
JeMoHCTpaniioHHOe 000py/oBaHHe (OPMUPYETCST B COOTBETCTBUU C TPUHIIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W 00ECHEeUMBAET TMOCTAHOBKY MEPEUNCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
HMIUPHYUECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKHUX MPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecTeurBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (dopMupoBaHHE HHTEpPeCa M CTPEMJICHHS OOYYaIONIMXCS K HAaydyHOMY HW3YYCHHUIO
NPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3yiibTaTa M3Y4YEeHUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;



dbopMUpOBaHNE YMEHUI OOBSCHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISI PA3BUTHS JIPYTHX €CTECTBECHHBIX
HayK, TEXHUKU U TEXHOJOTHUM.

JlocTikeHre 3TUX Iesiel 00ecIeYrBaeTcsl PElICHHEM CIEAYIOMIUX 337ad B IpoIecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

nproOpeTeHNe CUCTEMbl 3HaHUI 00 O0IIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PU3HKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3UKY U 2IIEMEHTHI aCTPOPHU3UKY;

dopMHupoBaHHE YMEHUN MPUMEHSATh TEOPETUUYECKUE 3HAHUSA JUII OOBSICHEHUS
(Gu3nyecKkux SBIEHUM B MNpUpOJNe M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
IIOBCEHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs pasIMYHbIX 3a/Jad C SBHO 3aJaHHOM (usnueckon
MO/IEIIBIO, 3a/1a4, [10/Ipa3yMEBAIOIINX CaMOCTOATENIbHOE Co3/jaHne (PU3UYecKoi MOJIeNH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

NOHUMaHue (PU3MYECKUX OCHOB M NPUHIMIIOB JACHCTBUS TEXHUUECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJI4/ICHUE METOJaMU CaMOCTOSITEJIbHOIO TUIAHUPOBAHUS M IPOBEAEHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHalW3a ©  WHTEpOpeTanud  HH(pOpMAaIuH,  ONpeleeHUs
JIOCTOBEPHOCTH IOJYYEHHOT'O pe3ysbTara;

CO3JIaHUE YCIIOBUH JJIsl Pa3BUTHS YMEHUI MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NEeSITETbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypoBEHb) Ha YpPOBHE CpelIHEro oOIiero odpazoBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padoT
SBIIIETCS. PEKOMEHJIOBAaHHBIM, YYHTENh JellaeT BBHIOOp MpoOBeleHHsS 1a00paTOpHBIX padoT U

OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

ITocTostHHBIE MarHuThl. B3anMojelCTBHE TOCTOSIHHBIX MAarHuTOB. MarHuTHOE IIOJe.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CynIeprio3uiMi MarHUTHBIX Tojei. JIMHUM MarHUTHOU
nHaykiuy. KaptrHa TMHUNA MAarHUTHOM MHYKLIMM TOJISI HOCTOSIHHBIX MarHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHMI MHIYKIIMM MarHUTHOI'O IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuwiia AMniepa, €€ MOJlyJib M HallpaBJICHHE.

Cuwia Jlopenna, e€ MOAynbp UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHOM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHH.
DIIEKTPOABMKYILAS CUJIa UHAYKIUU. 3aKOH 3JIEKTpOMarHuTHou uuaykuuu dapanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJIa WHIAYKIUU B IMPOBOJHHKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIHUH. DJIEKTPOABUKYILAs CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KAaTYIIKA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEN 3JI€MEHTAPHBIX YACTUILI, UHIYKIHNOHHAS M1€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE ANEKTPOHHOIO MTy4YKa MarHUTHBIM TOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS IEKTPOMATHUTHON MHAYKIUU.

Paszgea S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummnsle Koa1e0anus



KonebGarenbnast cuctema. CB0OOOMHBIE MeXaHWYeCKHWe KoyebaHusa. [apmMoHHuYeckue
konebanus. Ilepmon, wactora, amrumrtyna W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTHuecKkuii MasiTHUK. Y paBHEHHE FapMOHUYECKUX Kosiebanuit. [IpeBpaiienne sHepruu npu
TapMOHHYECKHUX KOJICOaHUSIX.

Konebarenbubiii koHTYyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B UACATBHOM
KoJIeOaTebHOM KOHType. AHAJIOrMs MEXIYy MEXaHMYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPrUM B HJEATLHOM KoJeOaTeTbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYy)XeHHblE MeXaHUUYECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh NIEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancopmarop. I[IpousBoactBo, nepegaya W NOTPeOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE IEKTpodHepruu. KynpTypa wucnonap3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
TEHEpaTOp IEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTenbHON CUCTEMBI (IPYKMHHBIA MJIM MaTeMaTH4ECKUM
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUI.

HabGmonenue pezonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCMMOCTH NEpUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B LENM U3 IOCIENOBATEIbHO COECIMHEHHBIX
KOHJEHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAHUNIHBIE 0TIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpocTtpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U JuMHa BojHbl. [lomepeuHsle M MpojoJibHbIE BOJHBL MHTepdepeHuns u audpakuus
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anexkTpomaruuTHoi BostHe. CBOWMCTBA 3J€KTPOMArHUTHBIX BOJH:
OTpakeHHe, TMpelloMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ikana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHEe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpyHLIMIIBI pagUOCBS3H U TeNEBUAEHUA. Pagronokanus.



DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHu4eckue yCTpOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHUKE W MEIUIIMHE, pajap, PaJauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneo6:mrommeecs TeN0 Kak HCTOYHUK 3BYKA.

Habntonenue otpaskeHust U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny v AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOI pe30HAHC.

Halnronenue cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMUTYAOW M 4YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMJICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeitHoe pacipocTpaHeHHEe CBETa B OJHOPOJIHON Cpeie.
JIyu cBera. ToUEUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epKae.

[Ipenomnenune cBera. 3akOHBI MpeEIOMIICHHUS CBeTa. AOCOJIOTHBIM  TMOKa3aresb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yron MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CiioxxkHbli cocTaB 6enoro cera. L{ser.

CoOwuparomue W paccewBaronive JHH3BL TOHKas nuH3a. DOKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHJIa TOHKOW JUH3BL. [locTpoeHne n300paxeHuii B cCOOMPArOIUX U PacCeUBAIOIINX
nuH3ax. Popmysia TOHKOM JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpaxkius ceera. [udpakumonnas pemérka. VYciaoBue HaOMIOAEHHUS TUIaBHBIX
MaKCHUMYMOB TIpH MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuueckue ycTpoWCTBa W MpaKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MIPOEKITMOHHBIN arapaT, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKITMOHHAS PEIIETKA,
MOJISIPOUI.

Llemoncmpayuu

[IpsiMonuHeitHOE pacHpoCTpaHEHUE, OTPaKEHHWE M MperomiieHue cBeTa. Onruueckue
npuOOopHI.

[TomHOE BHYTpEeHHEE OTpakeHUEe. MoJIeIh CBETOBOIA.

HccnenoBanre CBONCTB N300pakeHU B JTHMH3AX.

Mogenu MUKpOCKoOMa, TEIECKOIa.

Hab6nronenue naTepdepeHIinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.



[TomydyeHue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.
HabGnronenue nonsipuzanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomol
N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.
HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH
['panunibl NMPUMEHUMOCTH KJIACCHUUECKONM MeXaHWKH. [locTynarsl cnenuanibHOM Teopuu
OTHOCUTEIIbHOCTH: WHBAaPUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakyyMme, MPUHLHUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIHs TOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YACTOTOU. DHEPTUsl U UMITYIIbC
doToHa.
Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwitet A. I'. CroneroBa. 3aKoHBI
dororddekra. YpapHenue DiinmreitHa mia Gotodpdexra. «Kpacnas rpanuna» hotosrddexra.
JlaBnenue ceeta. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHUYECKHE YCTPOMCTBA M TPAKTHYECKOE NpUMEHEeHHe: (PoTodnemMeHTt, (OTOdaTUHK,
coNHe4Has OaTapesi, CBETOIUO/I.
Llemoncmpayuu
®doTor(pPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
Cseroguog.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -yactuil. [lmanerapHas
Monenb atoMa. [Tocrymarer bopa. U3nydenue u mornomenue (GpOTOHOB MpH Mepexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnektpoB. CekTp ypoBHEHN SHEPTUHU aTOMa BOJIOPO/IA.
BousiHoBBI€ cBOMcTBa yacTull. BosHbl ne bpoinsa. KopnycKyispHO-BOJIHOBOM Ayanu3M.
CrnoOHTaHHOE U BBIHYXKJIEHHOE U3JTyueHHe.
TexHuueckue yCTpONCTBA W MPaKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHbIA aHaINu3
(CTIEKTpPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopna.
Ornpezenenne JIMHBI BOJIHBI Jlazepa.
Habmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
Habmonenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sA0po



OKCIEPUMEHTHI, T0KA3bIBAIOIINE CI0KHOCTh CTPOEHUS siipa. OTKpBITHE PAJUOAKTUBHOCTH.
OmnsiThl Pesepdhopaa mo ompeneneHuto cocraBa paaoakTUBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3inydeHus. BinsHue panoakTUBHOCTU Ha JKUBbBIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA U HelTpoHa. HykionHas monens spa ['eitsen6epra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnsl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-usnydeHue. 3aKoH
paZioaKTUBHOIO pacraja.

DHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Macchl spa.

Snepuble peakuuu. [lenenue u cUHTE3 SAEP.

Snepusiii  peaktop. TepmosnmepHbiii cuHTe3. [IpoOiieMbl W MEpPCHEKTHUBBI  SAECPHOU
HHEPreTUKU. DKOJIOTUUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U PErHCTPAIH SJIEMEHTAPHBIX YaCTHUII.

DyHIaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue ycTpoHCTBa U NPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oransl pa3BuTUs actpoHomui. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUYEHUE ACTPOHOMUHU.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConHeynas cucrtema.

Connue. Conneunass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHbBIE XapaKTepUCTHKU. J[narpamMmma «CHeKTpalibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI IIaBHON
MOCNIEZI0BATENbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE3  IJIaBHOU
NOCJIe0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXACHNN U 3Botonnu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mneunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxkenne Connia B ['anaktuke. Turmsl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B SIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe usnyyenue.

MacmtabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmioneHust HeBOOPY>KEHHBIM TIJ1a30M C MCIOJIb30BaHHEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianer, Mieunoro IlyTu.

O0o0maroniee NOBTOPEeHUE

Ponp ¢u3nku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKOH chepax 1esaTeIbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
Hay4YHOH KapTHHE MHpa, poib (u3uyeckoi Teopuu B (OPMHPOBAHUU MPEJCTABICHUH O



(bU3UYEeCKON KapTHUHE MHUpPA, MECTO (PU3MYECKOM KapTUHBI MHpA B OOIIEM PSIYy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHbIX HpeILCTaBJIeHI/Iﬁ O Impuponae.

Me:xknpeaMeTHbie CBI3H

N3yuenne xypca ¢usuku 06a3oBoro ypoBHs B 11 Kkiacce ocymiecTBisieTcs ¢ Y4ETOM
COJICpKATEIBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHWOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICTTUPOBAHKE, MOJICIIh, NU3MEPCHUE.

Mamemamuxa: penieHue CHCTEMbl ypaBHEHUU, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC,
KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIIHIA,
NPU3HAKH TIOJJOO0MS TPEYTOJILHUKOB, OTPEICIICHUE TUIOMAU TUNIOCKUX QUryp 1 00bEMa Tell.

bBuonoeus: snexrpuyecKkue IBICHUS B )KUBOM IPUPOIE, KoJeOaTeIbHbIC TBU)KCHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOM IIPUPOLE, NEHCTBUE paJualii HA )KUBBIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeT,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Pyl, (poTochEéMKa 3eMHOI
MIOBEPXHOCTH, MPEICKa3aHUE 3EMIICTPSCCHHIA.

Texnonoeusn: NTAHUYM DIIEKTpONepeIad, TeHepaTop MEPEeMEHHOTO TOKA, 3JIEKTPOJIBUTaTEb,
WHAYKIIMOHHAS Te4Yb, pajaap, pPaJuoNpuEéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-meus,
NPOCKIIMOHHBIN arapar, BOJIOKOHHAsI ONITUKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHUKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BATEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «PHU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3MLMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpHEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOM e TeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:IaHCKOro BOCIIMTAHUS

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEUEJIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NIESTENBHOCTh B HMHTEpECaX TIPa)KIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3allu;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOM J1EATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (U3MKOM M TEXHUKOW, YMEHHE COBEepIlaTh OCO3HAHHBIN BbIOOp Oynymied mnpodeccuu u
peann30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh AIKOJIOTHUECKOW KYIBTYpBl, OCO3HAaHHE TJ00AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH HSKOJIOTMUECKOW HAMpaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUN 110 (PHU3UKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOU NIeATEIHHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHHS (DU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Bba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh LETU ACSITEIBHOCTH, 33/1aBaTh MAPaMETPhl U KPUTEPUU UX JTOCTUIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEITEIILHOCTh, OIEHWBATh COOTBETCTBUE PE3YJIbTATOB LIEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBILUICHUE MIPU PEIICHUH KM3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HaAYyKH;

BIIAJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHUAAMH JAESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €r0 HMHTEpIIpETaluH,
npeoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE MIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUIIOTE3Y €€ PEelIeHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

aHAJTM3UPOBATH TIOJIYICHHBIC B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHYECKH OIIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITETLHOCTH, B TOM
YUCJIe PU U3yYeHUN (HU3UKH,

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHHBATh TPHUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmaunmeii:

BJIaACTb HABLBIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
UHTEpIpeTannio HHPOPMALUU PAa3TMYHBIX BUJOB U GOPM IMPEICTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJad C CO6JHOI[CHI/ICM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHusl, IPaBOBbIX H
STUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€30MacCHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COACpXaHUs B pa3lIWyHbIX QopmaTax ¢ Yy4ETOM
Ha3HauYeHUs HHPOPMALIUH U LIeTIEBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpeICTaBICHUS
Y BU3YyaJU3alliu.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

OCYIIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTH M KOOPIMHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOr0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PerynasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbI€ /1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBITIOJTHEHHUSI TMPAKTUYECKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUI;
JIeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLIeHHUE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIUIINH B 00J1aCTH (DU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:



JaBaTh OLIEHKY HOBBIM CHUTYyalllsM, BHOCHTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JICHCTBUN
Y MBICJIUTENHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKH CUTYallud, BbIOOpa BEPHOTO PEIICHUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKHU M IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B nporiecce qocTrKEHHS THYHOCTHBIX PE3YyIbTATOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJJIEKT, MPEANoaraonui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIFOUAOIIETO CAMOKOHTPOJIb, YMEHUE PUHUMATH OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OIMOIIMOHATIBHBIM U3MEHEHUSM U TIPOSBISATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOMICH CTPEMIICHHE K JOCTHIKEHUIO LEIH U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE APYTuX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOILIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIICHUS C JIPYTrUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC M pa3periaTh KOHQIHKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3MKU B (OPMHUPOBAHUM COBPEMEHHOM
HAay4yHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TE€XHOJOTHH, B IPAKTHYECKON
JESATEIILHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS W3YYEHHBIX (QU3NYECKUX MOJeNel: MarephalibHas
TOYKa, MHEpLUAlbHas cHUcTeMa OTCY€Ta, aOCOIIOTHO TBEPAOE TENIO, WUICATIbHBIN Ia3, MOAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCYHBINA DJIEKTPUUECKHUM 3apsA] MPU PELICHUU
du3nueckux 3anay;

pacno3HaBaTh (U3MYECKHE sBJIEHUS (Tpolecchl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BELIECTBA M DJIEKTPOJUHAMHUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tel, Tudy3us, OpOyHOBCKOE ABHKEHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHUEe 00bEMa Tell MPU HarpeBaHUM (OXJIaKIECHUH),
TEIUIOBOE paBHOBECHE, HCMAapeHue, KOHJEHCAlus, IUIaBJIeHHE, KpHUCTaUIM3alus, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHUE JaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJy NapaMeTpaMu COCTOSIHMSI ra3a B H30IIpoLeccax, JIEKTpU3allUs Tell, B3aUMOJEHCTBHE
3aps1/I0B;



OINKCBIBATh MEXAaHUYECKOE JIBUKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMIIYJIbC Teja, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdeckas paboTa, MeXaHWYECKas MOIIHOCTh; IpH
OTKCAaHHUH MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIb3yEMBIX BEJTMUUH, UX 0003HAYCHUS
U €IUHMIIbI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMUYUHY C IPYTUMHU
BEJINYMHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEJl W TEIUIOBBIE SIBICHUS, HCIIONb3Yd
¢u3nueckue BENWYHMHBL: JIABJICHUE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKas DSHEprus
XA0THYECKOT0 JBWD)KEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHAasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEIIS; IPU OTMMCAHUH MIPABHIIBLHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIUCBIBATh MU3YYEHHBIE 3JEKTPUYECKHUE CBOMCTBA BELIECTBA U DJICKTPUYECKHE SIBICHUS
(mpottecchl), MCHONB3Ys (PU3MYECKUE BEITMYMHBL JICKTPHUSCKHUN 3apsijl, JICKTPHUYECKOE MOJIe,
HAnpspKEHHOCTh  TIOJIS, MOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BEJIMUYUHAMY;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarotrenus, |, |l u Ill 3akonsr HbroTOHa, 3aK0oH coxpaHeHuUs
MEXaHUYECKOM SHEpIruu, 3aKOH COXPaHEHUs MUMITYJIbCa, IPUHIUI CYNEpIO3ULMH CHJI, IPUHLIUI
paBHOIPABUSl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CpPEIHEH KHUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, NEepBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXPaHEHUS
3JIEKTPUUECKOTO 3aps/a, 3aKkoH KyioHa, mpy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpayKEHHE U YCIOBUS (IpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAIIHH, TPUOOPOB U TEXHUYECKUX YCTPONCTB;
pa3IuyaTh yCIOBHUS MX O€30MMaCHOTO UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (PU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (HOpMYIHPOBATH
npoOemMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHusl, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILECTBIIAATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BATh H3BECTHBIE METOJbl OLIEHKU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXKIY GU3NUECKUMU BEIMYMHAMH C UCTIOJIB30BAaHUEM MPSMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOJTYy4YE€HHOMN
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIUI] U TPa(UKOB, 1€1aTh BHIBOJBI IO PE3YJIbTaTaM
HCCJIEJIOBAHMUS,

coOnrofarh mpaBuia O€30MacHOro TpyAa IMPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BATENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCIMOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOPaTOPHOTO 000PYIOBAHHUS;

pemiate pacu€THbIe 3aJadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3Ys
¢buznyeckue 3aKOHbl M MPUHLIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladi BHIOUpATh (PU3UUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHs! (pU3MuecKoi BEIMUHHBI,



peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXIeHU C ONIOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTIOJIb30BAaTh MPU PEIIeHUH y4eOHBIX 33]1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOIOTUU
JUI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUS y4eOHOW W HaydHO-
HOMYJSIPHOM MH(GOPMAIUH, TOTYYSHHON U3 Pa3IMYHBIX ICTOYHUKOB, KpUTUYECKU aHAITM3UPOBATh
MOJIy4aeMyro HH(POPMAIHIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KU3HU JIsl OOeCTIeUeHus
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMU M TEXHUYECKUMHU YCTPONUCTBAMHU, JJI COXPaHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAOIEH cpejie;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYOIbl, palMOHAIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYAlIUsIX, aIeKBAaTHO OLICHMBATh BKJIAJ] KaXKJIOTO M3 yYAaCTHHKOB TPYIIIHI B
pelIeHrne paccMaTpUBAaEMON TPOOIIEMBI.

K xonuy oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MpUMEpax posib U MecTo (PU3HKU B (POPMUPOBAHUM COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTBHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJeNeld: TOYEeUHBIH
AIEKTPUUYECKUH 3apsi, JIyd CBETa, TOUSUHBI HCTOUHUK CBETA, siIepHas MOJIeIb aTOMa, HYKJIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHnH (PU3NUECKUX 3ajay;

pacnio3HaBaTh (PU3UYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAHTOBOW (PU3MKHU: 3JEKTpUUYECKask MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBIXKYLIUICS 3apaf,
AIIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBI, IPSMOJIMHENHOE pacIpOCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dorornexkrpudeckuii 3¢ ekt (porodddekt), cBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOro
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAsI paJiMOAKTHBHOCTb;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCTONB3Yys (U3MYECKHE BENUYMHBL: DIIEKTPUYECKUM 3apsii, cujla TOKa, HIIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIas CUIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Ammnepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W yacToTa KoseOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TApMOHUYECKUX IIEKTPOMArHUTHBIX
KoneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BETMUYNHAMM;

ONHUCBHIBATh M3YYEHHBIE KBAHTOBBIC SIBIEHUS W TMPOLIECCHI, HUCMONb3Yys (PHU3HNUECKUe
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIyabC (OTOHA, MEpPHOJ ToJypacmajia, SHEpPIrus CBSI3UM ATOMHBIX Sep, NpU OMHCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJNB3YeMbIX BEIUYMH, MX OO0O3HAUYEHUs U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

AHATM3UPOBATh (U3NYCCKUE TIPOIECCHI M SIBJIICHUS, UCTONB3Ys (PU3NYECKUE 3aKOHBI U
OpPUHIMIEE: 3akoH OMa, 3aKOHBI TIOCTEAOBATENBPHOTO W MMAPAIICIBHOTO COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
PSIMOJIMHEHHOTO PacHpOCTpaHEHUs! CBETa, 3aKOHBbI OTPAKEHHUsSI CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUE DHHIITeWHA U1t oTOdPdEeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHs 3JEKTPUYECKOro 3apsia, 3aKOH COXPAHEHHUS MacCOBOTO YHCIA,
noctynatel bopa, 3akoH paguOAaKTHUBHOIO pacmajna, OpU OSTOM pa3IuyaTh CIOBECHYIO
GbOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, O00JIaCTH)
MPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJIICHWE BEKTOpPA WHIYKIUU MArHUTHOTO TIOJIS TMTPOBOJHHKA C TOKOM,
cuiiel Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO31aBaeMOe TIIOCKUM 3€pKalioM, TOHKOM JIMH301;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (HOpMyIHpOBaThH
npobiieMy/3aauy U TUIIOTE3y yueOHOro AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0BaHus1, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DHU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMAIBHBIH CIIOCOO W3MEPEHUS W HCIOJIb30BaTh H3BECTHBIE METOIBI OIICHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCIOIB30BAHUEM MPSIMBIX H3MEPEHUN:
IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3Yy/IbTATHI MOJYYCHHOH 3aBHCHMOCTH
(GU3MYECKUX BEIMYMH B BHJAC TaOMUI] M TpaduKoB, JeiaTh BBIBOJBI IO pe3yJbTaTaMm
UCCIIEJIOBAHMUS,

coOnrofaTh mpaBuia O€30MacHOr0 TpyAa MPU TPOBEIACHHHM HCCIEIOBAHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIONIb3Ys
dbuznyeckre 3aKOHBI M MIPHUHIIUIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUYECKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOJIMTH PAcUEThI U OIICHUBATH PEATbHOCTH ITOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BEITHUNHBI,

peliaTh KayecTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTHUECKH HEMPOTHUBOPEUHBYIO IIETIOUKY
paccyXIeHUl ¢ ONOpoi Ha U3yUSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

HCIIOJTb30BATh IPH PEIICHUH YISOHBIX 33/1a4 COBpEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYPUPOBAaHUWsS, WHTEPIPETAIMA W TIPEICTABICHHUS YYeOHOW W HaydHO-
MOMYJSIPHON MH(POPMAIUH, TOTYYSHHON U3 Pa3INYHBIX HICTOYHUKOB, KpUTUYECKH aHATM3UPOBATh
MOJTy4aeMyro HHPOPMAITHIO;

OOBSACHATH TIPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, Pa3IndaTh
YCIIOBUS UX 0€30TIaCHOTO UCTIOIB30BAaHUS B TTOBCEIHEBHOM JKU3HH,

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00bsCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCII0JTb30BaTh TEOPETUICCKIE 3HAHUS 10 (PU3HUKE B TOBCETHEBHOMN KU3HU JUTSI O0SCTICUCHUS
0€30MMacCHOCTH TIPH OOPAMIEHUH C MPUOOPAMH M TEXHHYECKUMHU YCTPONCTBAMH, JIUIS COXPAaHEHUS
3JI0POBbS U COOIOACHUS HOPM DKOJIOTHUECKOTO TIOBEJICHHUS B OKPYKaIOIIEH Cpee;



paboTaTh B TpyIIIE C BHIIOJHEHUEM PAa3IMYHBIX COLUAIBHBIX POJIEH, TUIAaHUPOBATh paboTy
IpyNIbl, palMOHAJIbHO pacHpelessiTh OOA3aHHOCTH U  IJIAHUPOBATh JESATEIBHOCTb B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
11 KUIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3jiesioB M TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kontpoabubie IIpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
M .
11 ArHUTHOE MOJIE. JIICKTPOMAIHHTHAS 11 1 3 https://m.edso0.ru/L8V7X2HG6F
AHIYKLAS
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CRANMHECITE 1 HCKTPONATHITTHbIE 9 1 https://m.eds00.ru/POC100X1V
KoJieOaHus
M
2.2 CATHITICCRIE 1 STICKTPOMATHITHEIC 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/R5L9SON5SW
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIEIIMAIBHON TEOPUHU

3.1 4 1 https://m.edso0.ru/Q3T7Z8R1R
OTHOCHUTEIIBHOCTH
Hroro no paszneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 https://m.edsoo.ru/P4G8Vv5U4Z
4.2 Crpoenue aToma 4 https://m.eds00.ru/X1G1M9Q3lI
4.3 ATOMHOE SAPO 5 https://m.edsoo.ru/D8Y6E8T4W



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

DJIeMEHTHI ACTPOHOMHH U

51 7 https://m.edsoo.ru/W2W3W2Y5C
acTpou3uKu

Hroro no pazneny 7
Paznen 6. OBOBLIAIOUIEE IIOBTOPEHUE

6.1 ‘ O06o01m1arolee MOBTOPCHHE 4 https://m.edso00.ru/G4V7A6TAL
Utoro no pazneny 4
Pe3epBHoe Bpemst 3 https://m.edsoo.ru/A1Y1X0T3P
OBUIEE KOJIMYECTBO YACOB IT1O 68

I[TPOTPAMME



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P

INOYPOYHOE IIVTAHUPOBAHUE
11 KUIIACC

Ne

n/n

Tema ypoka

[TocTosiHHBIE MAarHUTBI U UX
B3auMo/ieiicTBue. MarHuTHOE
nosie. Bektop MarHuTHOI
UHAYKIUK. JIMHUM MarHUTHOMN
WHIYKIHH

MarauTtHoe 1ose MpoBOJHHUKA
¢ TokoM. OnbIT Dpcrena.
B3aumoneicreue
MIPOBOJHHUKOB C TOKOM
JlabopaTopHas pabota
«3yueHne MarHuTHOTO MOJIs
KATYIIKH C TOKOM»

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHH S

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

https://m.edsoo.ru/HOU4E7X4E

https://m.edsoo.ru/\VV1Z3R3J2J

https://m.edsoo.ru/H8C7R2H5W

JlelicTBME MarHUTHOTO TOJISI
Ha IPOBOJIHUK ¢ TokoM. Cuna
Awmmepa. JlabopartopHas
pabota «VccrnenoBanue
JENCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

https://m.edsoo.ru/EOL0J1L8U

JleiicTBE MAarHUTHOTO IOJIS
Ha JBWKYIIYIOCS 3apsDKCHHYIO

https://m.edsoo.ru/TSH1A1A7M



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M

yactuny. Cuna Jlopena.
Pa6ora cunbl Jlopenia

DneKTpOMarHuTHasI
unaykuus. [Totok BekTopa
MarHuTHON uHaykuuu. IC
UHIYKIHUH. 3aKOH
ANEKTPOMArHUTHOW WHIYKIIHH
®dapanes

https://m.edso0.ru/T1T5A0DIN

JlaGoparopHnas pabora
«HccinenoBanue SBiaeHUS
3JIEKTPOMATrHUTHOMN
WHIYKITAH

NunykTuBHOCTS. SIBIIEHUE
camonnaykiuu. 3/1C
CaMOMHAYKITUU. DHEPTHsI
MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
oJie

https://m.edsoo.ru/I1M705N2H

https://m.edsoo.ru/L8W5I11J1Y

TexHuueckue ycTpoucTsa u
WX IPUMEHEHHUE: TTOCTOSHHBIE
MarHuThl, 3JIEKTPOMAarHMTHI,
JNIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCTHUL, UHAYKIIMOHHAS 11€Yb

https://m.edsoo.ru/U2F2B202R

10

O6o0061maronuit ypok
«MarsuTHoe MnoJe.
DJIeKTpOMarHuTHast
WHIYKLUS

https://m.edsoo.ru/I0B0D4U1D



https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D

11

KonrtponsHas pabora o teme
«MarHuTtHOE 1oJIe.
DneKTpoMarHuTHas
WHTYKITHS

https://m.edsoo.ru/Q9H5N9V6T

12

CBoOo/1HBIE MEXaHUYECKUE
Kosebanus. ['apMoHnYeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJICOaHUH.
[peBpaiieHue SHEPruu

https://m.edsoo.ru/N2A1A5T60

13

Jlaboparopras pabota
«MccnenoBanne 3aBUCUMOCTH
MepUo/ia MaJIbIX KOJIeOaHuit
rpy3a Ha HUTH OT JUTMHBI HUTH
1 Macchl Tpy3a»

https://m.edsoo0.ru/K107Y3K9U

14

15

KonebarenbHbIi KOHTYD.
CBoOoHbBIE
AJIEKTPOMATrHUTHBIC
KoJe0aHus B UIeaIbHOM
KoJe0aTeIbHOM KOHTYpE.
AHaNorus Mexuy
MeXaHNYECKUMH U
ANEKTPOMArHUTHBIMH
KOJe0aHUsIMU

®opmyna Tomcona. 3akoH
COXpAaHEHUs SHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

https://m.edsoo.ru/\VV0J3T1W9H

https://m.edsoo.ru/H1V3C8N5E

16

[IpencraBnenue o
3aTyXamuX KOJICOaHHSIX.

https://m.edsoo.ru/F1Z24T178V



https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O
https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V

BeiHyX1cHHBIE
MeXaHUYeCKHe KoJeOaHusl.
Pesonanc. BeinyxneHHbIe
3JIEKTPOMarHuTHbIE
KoseOaHus

17

18

IlepeMeHHBIN TOK.
CunyconaanbHbIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKaA.
AMIUTUTYAHOE U
JEHCTBYIOLIEE 3HAUEHUE CUJIBI
TOKA U HANPSKEHUS
Tpauchopmarop.
[IpouzBoacTBo, nepenava u
noTpedsieHne dNMEKTPHUECKOMN
SHEPTUU

https://m.edsoo.ru/C2I15V5L6F

https://m.edso0.ru/P8§T9P3F5I

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEpATOpa
[IEPEMEHHOTI0 TOKA, JIMHUI
JJIeKTpoIepesady

https://m.edsoo.ru/J3L8B2K1M

20

DKOJOTHYECKHEe PUCKU TIPU
MIPOU3BOJICTBE
anekTposHepruu. Kynsrypa
UCIOJIb30BAHUS
3JIEKTPOIHEPIUHU B
IIOBCEIHEBHOMU KU3HU

https://m.edsoo0.ru/Z8K80O3H5K

21

MexanndecKkre BOJHEI,
YCIJIOBHSI pacIpOCTPAHEHHUS.

https://m.edso00.ru/Q1U3Z7T0S



https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S

[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUIMHA
BOJHBIL. [lonepeunsie n
IIPOJOJIbHBIE BOJIHBI

22

23

24

25

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

ONEeKTPOMAarHuTHbIE BOJIHBI,
UX CBOMCTBA U CKOPOCTb.
[IIxana 3;eKTpOMarHuTHBIX
BOJIH

[TpuHIMIBI pagHOCBA3U U
TeneBuaeHus. PazButue
CpencTB cBA3U. Paguonokanys
KonTtponbHas pabora
«Konebanus u BOJIHBI»

https://m.edso0.ru/E3S3D6L6J

https://m.edso0.ru/S3VOL6F1G

https://m.edso0.ru/0O6J1L.7728Z

https://m.edso0.ru/B5W7Z4K9G

26

[IpssMmonuneiHOE
pacrnpocTpaHEeHHE CBETA B
OJIHOPOJHOM Cpefe.
TouyedHbIif HCTOYHUK CBETA.
JIyud cBera

https://m.edsoo.ru/Z7W5T8A7B

27

OTtpakeHue cBeTa. 3aKOHBI
OTpakeHHUs CBETA.
[Toctpoenue n3odpaxeHuii B
IJIOCKOM 3€pKajie

https://m.edsoo.ru/V5F9T1B2S

28

[Ipenomnenne ceera. [lonHoe
BHYTPEHHEE OTPaXKECHUE.

https://m.edso0.ru/R7B9T30Q3U



https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U

29

30

31

IIpenenbHbIi yro MOJIHOTO
BHYTPEHHETO OTPaKECHUA

JlabGopaTopHas paboTta
«M3mepeHune nokasarens
MIPETIOMIICHHUS CTEKIIa

JIunzel. [loctpoenne
M300paKeHU B INH3E.
dopmysa TOHKOH JIMH3HI.
VYBenuueHue JTMH3bI

JlaGoparopHnas pabora
«HccrnenoBanue cBOMCTB
M300paKEHUIA B JIMH33X»

https://m.edsoo.ru/A4M9R4A8Y

https://m.edso0.ru/F7Y9J10Q0T

https://m.edsoo.ru/B2L.40Q4U8J

32

Hucnepcus cera. CoxxHBIN
cocrtaB Oenoro ceera. [[Ber.
JlaGopatopHnas pabora
«HabmoneHue nucnepcuu
CBETa»

https://m.edsoo.ru/X4W6F1E4N

33

WNnuTepdepennus cera.
Judpakus cera.
JudpakimonHas pemeTka

https://m.edso00.ru/R1C4V3BOE

34

35

36

[TonepedyHOCTH CBETOBBIX
BoJiH. [Tonsipusanus cBera
OnTuueckue MpuOOPH U
YCTPOMCTBA U YCTIOBHS HX
0€301acHOT0 NMPUMEHEHUS

['panuibl TpUMEHUMOCTH
KJIACCUYECKOU MEXaHUKHU.

https://m.edso0.ru/S2Q5G8P1U

https://m.edso0.ru/Q1Q1L0B4N

https://m.edsoo.ru/C7L8VOE2H



https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H

37

38

39

40

[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIHHOCTH

OTHOCUTETBHOCTH
OJTHOBPEMEHHOCTH.
3ameJIeHHE BpEMEHU U
COKpaIlleHHEe JJTNHBI

DHeprusi 1 UMITYJIbC
PENATUBUCTCKOM YaCTHUIIBI.
CBs3b MaccChl ¢ SHEprUeH 1
HMMITYJIbCOM. DHEPTHUS MOKOS

KontponbHas pabora
«Ontrka. OCHOBEI
CHeIraaIbHON TCOpUHr
OTHOCUTEIBLHOCTH

®otonbl. ®opmyna [1nanka.
DHeprust 1 UMITyJIbC POTOHA

https://m.edsoo.ru/W8ROE3X8Y

https://m.edsoo.ru/V3K7A4N5I

https://m.edsoo0.ru/N2A2H6D3B

https://m.edsoo.ru/L3FOP3L4T

41

OTKpBITHE U HCCIIEIOBAHNE
dbotorddexra. OnbiTer A. T
CroieToBa

https://m.edso0.ru/C9A5T902D

42

43

44

3akoHsl hoTodPdexTa.
YpaBHeHue DUHIITEHA 111
dbotorddekra. «KpacHas
rpanuta» Gotodddexra

JaBnenue cera. OnwIThI 1.
H. JlebeneBa. Xumudeckoe
JICVCTBUE CBETA

TexHuueckue ycTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:

https://m.edso00.ru/G7K0G7WOP

https://m.edsoo.ru/P3W4S6Z227

https://m.edsoo.ru/J5S0D8E3E



https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E

(dhoTorIeMeHT, POTOIATUHK,
coJIHEe4yHas Oarapes,
CBETOIUOT

45

46

47

Permrenue 3agad mo reme
«DJIeMEHTBLI KBAHTOBOH
OIITUKI

Mozuens atoma TomcoHa.
OmneiTel Pe3epdopaa mo
pacCesiHUIO O-4aCTHII.
[Inanerapnas mozens aroma

[Tocrynater bopa

https://m.edsoo.ru/M7V6N4H1X

https://m.edsoo.ru/Y8U3F212Z

https://m.edsoo.ru/\V7D8E5G6V

48

N3nydenue u norjiomeHue
(OTOHOB MpH Nepexo/ie aToma
C OJJTHOTO YPOBHS SHEPIMH Ha
Ipyrou. Buasl criekTpos

https://m.edso0.ru/M6X202M50

49

BoiHOBEIE CBOIICTBA YaCTHIL.
Bousnsl ne bporins.
KopnyckynsipHO-BOTHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYeHHE

https://m.edsoo.ru/K8E8H2V2F

50

OTKpBITHE PAIMOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
OIIPEETICHUIO COCTaBa
PaaOAKTUBHOI'O U3JTYYCHUA

https://m.edso00.ru/A91907YON

51

CgoiicTBa anbda-, Oera-,
ramMMma-m3JrydeHus. Biusaue
PaJIMOAKTUBHOCTH Ha YKHBBIC
OpTraHHU3MBI

https://m.edso0.ru/T1X9A4Y1G



https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G

52

OTKpbITHE IPOTOHA U
HeiTpona. M3otomel. Anbga-
pacnaz. DJIeKTPOHHBIN 1
IIO3UTPOHHBIN OeTa-pacmna.
l'amma-uznydenue

https://m.edsoo.ru/F5C1P8E3F

53

OHeprus cBA3U HYKJIOHOB B
sanpe. SlnepHsle peakuuu.

S nepHblit peaktop.
[Ipob6nembl, epcreKTUBEL,
9KOJIOTMYECKHUE ACIIEKTBI
AIEPHON PHEPIETUKHU

https://m.edsoo.ru/L2G5V9D9L

54

55

DneMeHTapHbIC YaCTHUIIHI.
OTKpbITHE O3UTPOHA.
Mertobl HaOMIOJeHUS U
pETUCTpaLMK dJIEMEHTAPHBIX
yactuu. Kpyruslii cron
«DyHaaMeHTalbHbIE
B3anmMoaercTBUg. EMMHCTBO
($u3nYeCcKOil KapTUHBI MUPa»

Dtanbl pa3BUTHSI ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. Buj 3B€31HOTO
Heba. Co3Be3us, IpKUe
3BE3/1bI, TNIAHETHI, X BHIUMOE
nemwkenne. CoiHeynas
cucTema

https://m.edso00.ru/X6R3T3S3S

https://m.edso00.ru/O301U3H1P



https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P

56

Comnnaue. ConHeunast
aKTUBHOCTL. VICTOUYHUK
sHepruu CoJiHIA U 3BE3N

https://m.edsoo0.ru/X7M8H1Q9Y

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
IJIaBHOU
IIOCJIEI0BATEIbHOCTH.
Bnytpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTaBICHUS
0 MPOUCXOKICHUHU U
sBotounu CoJiHIA U 3BE3]

https://m.edso0.ru/C2L2C9AQ0V

58

59

Mnuneunsiii [1yte — Hama
lNamakTuka. [lonoxxenue n
neuxeHne ComHia B
lNanaktuke. 'anakTuky.
UYEpHsble ABIPHI B sapax
raJlakTUK

Bcenennas. Pa3zboeranue
ranaktuk. Teopus bonbiioro
B3pbIBa. PenukToBOE
u3inydeHue. MeraranakTuka

https://m.edsoo.ru/Y6X6U2P6A

https://m.edsoo.ru/L0I8V814U

60

Hepemennsie mpoGiembl
aCTPOHOMHUU

https://m.edsoo.ru/U4F8Q0E8O

61

62

KonTponbhas padora
«DNEMEHTHI aCTPOHOMUH U
acTpou3nuKm»

O6o6uraromuit ypok. Pomib
($U3MKU ¥ aCTPOHOMUH B

https://m.edso00.ru/Y6Y9D4G7X

https://m.edsoo.ru/M5A4P6T1M



https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M

3KOHOMHYCCKOH,
TEXHOJIOTHYSCKOM,
COLIMAJIBHOM U 3THYECKOM
chepax neAaTeTbHOCTH
YyeJioBeKa

63

O6o06maromuit ypok. Pois u
MECTO (PU3UKU B aCTPOHOMHH
B COBPEMEHHOM Hay4YHOU
KapTHHE MHpa

https://m.edsoo.ru/JIN2H3EQV

64

O6o06maromuii ypox. Poib
¢bu3nveckoil Teopuu B
dbopmupoBaHUU
MPECTaBICHUN O (PU3HUIECKON
KapTUHE MHpa

https://m.edsoo.ru/I14W6MOW4Z

65

O6o0maromuii ypok. Mecto
(bu3HYECKOI KapTUHBI MHpa B
o01eM psiy COBpEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MIpeJICTaBICHUI O PUPOE

https://m.edso0.ru/M508T0BOY

66

67

68

PesepBHbIil ypok. MarautHoe
noJje. DJIeKTPOMarHuTHast
WHIYKIHS

PesepBHblit ypok. OnTuka.
OCHOBBI CTICTIHATBHOM TEOPUH
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBanrosas

¢dusnka. DIeMeHTHI
aCTPOHOMMH U acTPOPUUKU

https://m.edsoo0.ru/TOX1E6C7N

https://m.edsoo.ru/M4J2B7W8P

https://m.edso00.ru/R6C9T100Z



https://m.edsoo.ru/J1N2H3E0V
https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




MMPOBEPSEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJILHOM ITPOT'PAMMBI

11 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpeIHero 001ero o0pazoBaHus

111

11.2

JleMoHCTpHpOBaTh Ha TpuUMEpax poib M MecTo (U3UKH B
(bopMHpOBaHUN COBPEMEHHOW HAyYHOH KapTUHBI MUPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH
JFO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

VY4uThIBaTh IPaHULIBI IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKHUN 3apsNl, siAepHas MOJIEIb aTOMA, HYKJIOHHAs

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHNH (PU3NIECKHX 3a1a4

11.3

11.4

PacnioznaBath (pusnueckue siBieHus (poIecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB DJJIGKTPOJMHAMUKM U  KBAHTOBOM  (DU3HKHU:
3JIEKTpUYECKasl MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE  JeMCTBHA  TOKa,  B3aMMOJAEHCTBHME  MAarHuTOB,
AIIEKTPOMAarHuTHas WHAYKLUSA, JEHCTBHE MAarHUTHOrO TIIOJSI Ha
IPOBOAHUK C TOKOM M JIBWXKYLIMHCS 3apsif, 3JEKTPOMAarHUTHbIE
Kosle0aHUsT W BOJHBI, MNPSMOJIMHEHHOE pPAacIpOCTpPAaHEHHUE CBETA,
OTpakeHHe, TMpelomiieHHe, HHTepdepeHuus, Audpakuus u
NOJIIpU3alusl CBETA, AUCIEPCHUs CBETa, (GOTOAIEKTpUIecKuil a3hPpext
(botorddext), cBeTOBOE NaBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aroMa BOAOPOJA, €CTECTBEHHass M HCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

OnuceiBaTh HM3y4eHHblE CBOWCTBA BeIIeCTBA  (3JIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKHUE, DIEKTPHUUECKYIO IPOBOIUMOCTb PA3INYHBIX
Cpell) M DJIEKTPOMarHUTHbIE SBJIEHMS (IIPOLIECCHI), HCHOIb3Ys
¢u3nueckue BENMYMHBL: AJIEKTPUUYECKUIM  3apsa], cujla TOKa,
NIEKTPUYECKOE  HANPSDIKEHHUE, DJIEKTPUUECKOE  CONPOTHUBIICHUE,
pasHocTh noteHnuanos, JJIC, paboTta Toka, WHIYKIIUS MAarHUTHOTO
noissi, cuna Ammepa, cuia JlopeHla, MHAYKTUBHOCTb KaTyILKH,
DHEPrus 2JIEKTPUUECKOr0 M MAarHUTHOIO TOJEH, NEPUOA U 4acToTa
KoJIeOaHUH B KOJIeOATEIbHOM KOHTYpE, 3apsiJl U CHJla TOKa B ITpoIecce
FapMOHMYECKHX  JJIEKTPOMAarHWTHBIX  KojeOaHu#,  (oKycHOe
paccTosiHuEe M ONTHUYECKas CUJIa JIMH3bI; MPU OMUCAHUU MPaBUIBHO

TPAKTOBATH (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI HCHOJIb3YCMBIX BCJIIMYUH, HUX




0003HAUCHHUs] W EAMHUIIBI; YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE

JaHHYI0 (PU3UYECKYIO BETMYUHY C IPYTUMH BeIMYMHAMHU

115

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh M3Y4YEHHBIE KBAHTOBBIC SBJICHUS M  IPOLECCHI,
UCIONB3Ysl (PU3UYECKUE BEJIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETAa, YHEPrUs U UMIYJIbC (HOTOHA,
Mepuo/ mojiypacnaza, SHEprust CBs3M aTOMHBIX si/Iep; IPU ONKHCAaHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICT  HCIOIb3YEMBIX
BEIMYMH, MX OOO3HAUEHUS U EJUHUIbI; YKa3bIBaTh (HOPMYJIbL,
CBSA3BIBAIOIUE JIaHHYI0 (U3MYECKYI0 BEIUYMHY C JAPYTUMH

BCIWMYHMHaAMU, BBIYUCIATh 3HAYCHUC (1)I/I3I/I‘-IGCKOf/'I BCINMYHUHBI

AHanm3upoBaTth (U3WYECKUE TMPOIECCHl U SBJICHHS, HCIOIb3YS
¢u3nvecKkue 3aKOHBl M NPUHLOMIBL 3akoH Owma, 3aKOHBI
MOCJIE0BATEIbHOTO U MapajuIeIbHOTO COCIUHEHHUS ITPOBOJHUKOB,
3akoH Jl>xoyns — JIeHia, 3aKOH 3J1€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEITHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI  IPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa  JUIS
doTodrddekra, 3aKOH COXpAHEHHS SHEPTrUU, 3aKOH COXPaHEHUS
HMMITyJIbCa, 3aKOH COXPaHEHUs JJIEKTPUUECKOTO 3apsifa, 3aKOoH
COXpaHEHUsT MacCOBOTO 4HCIa, TMoctynaTtel bopa, 3akoH
pPaIMOaKTUBHOIO paclaja; Mph OSTOM pa3iudyaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA, €T0 MATEMAaTHUECKOE BBIPAXKEHUE U YCIOBUS

(rpaHuILIbI, 06J1ACTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HHAYKIIMUM MArHuTHOI'O IIOJIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CHUJIbI HopeHua

CTpOI/ITB n  OIIMCbIBATh I/I306pa)KeHI/Ie, co3aaBacMo€ TIIIIOCKUM

3€pKajoM, TOHKOW JINH301

BBINONHATE SKCIEPUMEHTBI 110 UCCIIEIOBAHNIO (PU3MUECKUX SBICHUN
" IpOoHeCCOB € UCIIOJIB30BAHUCM NPSAMBIX U KOCBCHHBIX I/I3M€p€HI/II\/'I;
pu 3ToM GOpMyIUPOBATH NMPpo0sIeMy (3a7ady) U TUIIOTE3y yueOHOTOo
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  IPEUIOKEHHOIO
000pyI0BaHUs, TPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

OcymiecTBisATh MNpsSMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEpEHUs U

HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OIICHKHU HOFpCHIHOCTeﬁ HSMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DH3NYECKUX BEITUYHH C UCIIOIH30BAHUEM
NpSIMBIX HW3MEpPEHUH; TIPU OTOM KOHCTPYHUPOBATh YCTAHOBKY,

(buKcupoBaTh pe3yibTaThl MOJYYECHHOH 3aBUCHUMOCTU (DU3HYECKHX




BEJIMYMH B BUJIE TaOIMI U Trpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmonaTte mpaBwia 0€30MACHOTO TpyAa TMpPU MPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U TPOSKTHOM IEATEILHOCTH C HCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB M 1abopaTOpHOTO 000pyH0BaHUs

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NUYECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W NPHUHOHWIIBI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOANUMBIE IS €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTBI U OLNCHUBATH PCAIBHOCTL IIOJYUCHHOTI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTOPOI HA U3yUYECHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonp30BaTe MpHU pelmIieHHH YYeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETallMi U IPEICTaBICHUsS y4eOHOW M HAy4YHO-IIOMYJISIPHOMN
uH(pOpMaLKK, [TOJIyYEHHON U3 pa3IN4YHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIU3UPOBATD MMOJYYACMYIO I/IH(l)OpMaI_II/II-O

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHS MX O€30MacHOr0 HCHOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOT I

Hcnonp30BaTh TEOpeTUUYECKUE 3HAHUS MO (U3KMKE B MOBCEIHEBHOMN
KU3HU i o0ecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHUYECKUMH YCTpOMCTBaMH, sl COXpaHEHUs
3I0pOBbsI M COOJIOIEHUS] HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’Karollen cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TPYNNbl, PalUOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH H  IUIAHUPOBATH JICATEITHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXJOTO0 W3 YYaCTHUKOB

IPYIIBI B PELLIEHNE pacCMaTpUBaeMOi MpoOIeMbl




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

11 KJIACC

Kon
pasneia

Koanposepsiemoro

3JIEMEHTAa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHASI UHAY KW

43.1

IlocrosstaabIE MarHuTel. B3anmoneiicteue

IIOCTOAHHBIX MAarHuTOB

4.3.2

MaruutHoe mosnie. BekTop MarHuTHOU
uHAyKIud. [lpuHImMn — cyneprno3uimu.
Jlunun marnuTHON MHAYKUMU. KapTuHa
JMHUM  MarHUTHOM MHIYKLUU  TIOJIS

IIOCTOAHHBIX MAarHuTOB

4.3.3

4.3.4

435

4.3.6
4.3.7

4.3.8

MaruuTtHoe Mojie TPOBOJAHUKA C TOKOM.
KapTtuna nmuHM Mo JJIMHHOTO MPSIMOTO
MIPOBOJIHUKA U 3aMKHYTOT'O KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumopeiictBue nmpoBOJHUKOB

C TOKOM
Cuna Amriepa, €€ MOIyJIb ¥ HaPaBJICHHE
Cuna  Jlopenma, €& Moaylp U
HarpaBjeHue. JI[BHKeHHE 3apsKEHHOU
YaCTULBI B OTHOPOJHOM MAarHUTHOM I10JI€.
Pa6ota cunel Jlopenna

SIBneHHE AIEKTPOMArHuTHOW MHIAYKIIMU
IToToK BEKTOpa MarHUTHOW MHIYKLIUH
OJIC WHTYKITUH. 3akoH

ANEKTPOMArHUTHOW nHAYKIu Dapaes

4.3.9

4.3.10

BuxpeBoe anextpuueckoe mnone. IC
WHAYKIUA B TIPOBOJHUKE, JBUKYIIEMCS
MOCTYMATENBHO B OJTHOPOZHOM

MAarfuTHOM II0JI€

IIpaBuno Jlenna




NHIYyKTUBHOCTb. SIBnenue

4311 camounaykiuu. J/1C camouHyKuuu
OHeprus MarHUTHOTO IOJIA KaTyLIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHudeckne yCTpPOMCTBA: IOCTOSIHHBIE
MAarHuTBhl, NIEKTPOMArHUTBI,
4.3.14 AIIEKTPOJBUraTENb, YCKOPUTEIH
HJIEMEHTapHBIX YacTHll, HHIYKIHUOHHAS
1eYb
[IpakTueckue  paOOTBHI. N3yuenne
MarHUTHOTO TOJI KaTyIIKH C TOKOM.
4315 HccnenoBanue neMcTBUSA  MTOCTOSIHHOTO

Mar"gura Ha pamKy C TOKOM.
Uccnenosanue SIBJICHUS

BHCKTPOMaFHHTHOﬁ HHAYKIUU

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.11

KoneobarenbHas cucrema. CBoOOIHBIE
Konebanus. ['apMoHudeckue KoieOaHUs.
[lepwon, wacrora, ammuMTyga u ¢asa

KoJieOaHuii

512

5.13

5.14

5.15

IIpy>xvHHBIA MasgTHUK. MaTeMaTU4eCKUii

MassTHHUK

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnyeckoe ¥ JAMHAMHUYECKOE

oIHcaHue KoJIe0aTeaIbHOro ABHKEHUS

[IpeBpamenue SHEPIUU pu
rapMOHHUYECKUX  Konebanmsx.  CBs3b
AMILTUTYbI KoJIeOaHuit HUCXOIHOU
BEJIMYMHBI C aMIUTUTYAaMH Koyie0aHui eé

CKOPOCTH M YCKOpPEHUS

Konebarenbubiit  koHTYp. CBOOOIHBIE

SJICKTPOMArHuTHBIC KoJieOaHus B




5.1.6

UeabHOM  KOJIe0aTebHOM  KOHTYpE.
AHaJIOTHsT MEXJy MEXaHHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KOJIe0aHUSIMHU.

®opmyna Tomcona

3aKkoH COXpPAaHCHUS SHEPTHUU B UACAIIbBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BoinyxieHHbie MEXaHUYECKUE
kojiebanus. Pesomanc. Pe3onancHas
KpHUBasl. Beinyxaennsie

SJICKTPOMAarduTHBIC KoJe0aHusl.

518

5.19

5.1.10

[lepemennbii  TOK. CHUHYCOMJANbHBIN

IIEPEMEHHBIN TOK.

MomnocTb [IEPEMEHHOTO TOKA.
AMIIIUTYAHOE U JEHCTBYIOIEE 3HAUCHHE

CHJIBI TOKA W HAITPAKCHHUA

Tpancdopmarop. IIpousBoacTso,
nepeaaya u noTpediaeHue 3IeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKU MpHU
IPOM3BOJICTBE HJIEKTPUYECKON 3HEPruu.
Kynbrypa UCIIOJIb30BaHUS

QJICKTPOSHEPIUU B MMOBCEAHEBHOM JKU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicmorpad,
AIEKTPUYECKUIN 3BOHOK, JIMHUU

QJICKTpOoIIepcaavd

5.1.12

[Tpaktnyeckue pabotel. HMccnenoBanue
3aBHCUMOCTH TIeproJia MaJIbIX KoJeOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchl
rpysa. MccienoBanue nepeMeHHOro Toka
B 1enu u3 M0CJIEI0BATENBHO
COCIMHEHHBIX KOHJEHCATOpa, KaTYIIKU U

pesucTopa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2
521

Mexanndeckue BOJIHBI, YCJ10BUsA

pacnpoctpanenusa. Ilepuon. CkopocThb




5.3

5.2.2

pacnpocTpaHeHUs] M JUIMHA  BOJIHBI.

HonepeqHLIe H IPOAO0JILHBIC BOJIHBI

WnTepdepenius U TuQpakus

MEXaHNYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ' pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

525

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS
M3JIYYCHHUS] DJICKTPOMAarHUTHBIX  BOJIH.
B3anmMHuas opuenTanus Bektopos E, B u v

B JJICKTPOMAarHUTHOM BOJIHE B BAKyyme

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJH:
OTpa)XeHUE, TPEIIOMIICHHUE, TTOJISIPH3aLus,
mudpaknus, uHTepdepenuus. CKopocTh

QJICKTPOMAriuTHLIX BOJIH

5.2.6

[IIkamma SIIEKTPOMATrHUTHBIX BOJIH.
[IpruMmeHeHne 3IEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[TpuHIMOBI PauOCBA3M U TEJIEBUACHUS.
Pannonoxkanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC oxpyncaromeﬁ CpCabl

5.2.8

5.3.1

TexHu4eckne yCTpONCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, yJIBTpa3ByKOBas
JIMarHOCTHKAa B TEXHUKE M MEIULUHE,
pagap, paguONpUEMHHK,  TEIEBU30D,

anTeHHa, tenedon, CBU-neup
OIITUKA

[IpsimonuHeitHOE pacnpocTpaHeHue

CBETa B OAHOpOAHOM cpexe. JIyu cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHBI OTPaKCHUS
cBera. [locTpoeHre H300paKeHHIA B TTIOCKOM

3epKase
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[penomienne cBeTa. 3aKOHBI MPETIOMIICHUS
CBeTa. AOCOITIOTHBII oKa3areib

MMPCIOMJIICHUA




5.34

[TomHoE BHYTpPEHHEE OTpaKEHHE.
IIpenenbHbIN Yroil MOJHOTO BHYTPEHHETO

OTpaXCHUIA

5.3.5

5.3.6

Hucnepcust cBera. CIOXHBIA COCTaB

oenoro ceera. L{Ber

Cobuparoniye ¥ paccerBaIOLIUE JIMH3BL.
Tonkas ynH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
IToctpoenue M300paskeHH B
coOUparoIMX U PACCEMBAIOIIUX JIHH3aX.
@opmysia TOHKON JHMH3BL. YBEJIUYECHUE,

JaBacMoO¢C JIMH30M

5.3.7

5.3.8

5.3.9

5.3.10

5311

Hp (S1(A10 MMPpUMCHUMOCTH

r€OMETPUYECKON ONTHKH

Wntepdepennust  cBera. KorepeHTHbIE
UCTOYHUKU.  YCioBUS ~ HaOIIOAEHUS
MaKCUMyMOB 51 MHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(1)33H1)1X KOI¢pCHTHBIX HCTOYHUKOB

Hudpakmuss  ceera.  JudpaxmuonHas
pewmérka. Y cioBue HaOIIOJeHUS TJIaBHBIX
MaKCHMYyMOB npu naJeHuN
MOHOXPOMaTHYECKOT O cBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY

[Tonspusanus ceera

TexHuueckue yCTpoilcTBa: OUYKM, JyIma,
¢doToanmnapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAas
ONTHKA, nudpakimoHHas — pemeTka,

MoJIsIpon g

5.3.12

[Ipaktuyeckue  pabotel.  M3mepenue
IoKa3zaress npesnomienus. Mcecnenosanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6mronenue aucnepcun cBeta




7.1

7.2

DJIEMEHTHI CITELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'paHupl NPUMEHUMMOCTH KIIACCHYECKON
MEXaHUKH. ITocTymatsl TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJISl CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

6.3

6.4

7.11

OTHOCUTEABHOCTD OIHOBPCMCHHOCTH.
3aMemsieHHEe BPEMEHHM U COKpAllleHUE
JJIMHBI
DHeprust U UMIyJIbC CBOOOHOMN YaCTHUIIBI
CBsi3p Macchl ¢ dHEPruel U HUMITYJIbCOM
CBOOOIHON YaCTUIBl. OHEPrUsi TMOKOs
CBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3MKA
DJIEMEHTbBI KBAHTOBOM OIITUKU

®ortonsl. Dopmyna [lianka cBsA3M
SHEPruu POTOHA C €r0 YaCTOTOH. DHEPrHs

" UMITYJIBC (bOTOHa

7.12

OTtkpbITHE U HCCIIeIOBaHHE
¢dorordpdexra. Onbitel A.I'. Cronerosa.

3akoHsb!l poTodddexTa

7.1.3

YpaBHeHue OHHINTENHA s
dotoadpdexra.  «KpacHas  rpaHHIaN

doro3ddexra

7.1.4

Hasnenue cera. OnbiTel [1.H. JlebeneBa

7.15

XUMHYECKOe NeHICTBUE CBETA

7.1.6

7.2.1

TexHuueckue ycTporcTBa: (HOTOIIEMEHT,
dboTomaTyuK, COJHEYHAas Oarapes,

CBETOJINO]
CTPOEHUE ATOMA

Monpens atoma TomcoHa. OnbBITE

Pesepdopaa o nccnenoBaHuio CTpOCHUS

aroma. HnaHeTapHaﬂ MOJCIb aTOMa




7.2.2

[Toctrynatet  bopa.  Wznydyenue wu
noryomenne (GOTOHOB MpPH  TMEPEXoJe
aToMa C OJHOTO0 YPOBHS JHEPruM Ha
apyroid.  Buper  cnektpoB.  Cnektp

YpOBHEH HEPrUM aToMa BOAOPOa

7.2.3

7.24

7.2.5

7.2.6

BosnHoBEIe cBoiicTBa yacTull. BOJIHBI 1€
Bporins. KopmnyckyiisipHO-BOJIHOBOM
nyanmu3M.  Jludpakimus 2JIeKTpOHOB Ha

KpUCTaJIJax
CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUE.
YeTpoicTBO M IpUHIKIT PabOTHI J1a3epa
TexHuueckre yCTpouCTBA: CIEKTPAIbHBIN
aHanu3 (COEKTPOCKOI ), Ta3ep, KBAHTOBBII
KOMIIBIOTED

[Ipaktuyeckne paboTel. Habmroxenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metoapl HaOMIOJEHUS W PETUCTPALH

SJICMCHTAPHBIX YaCTHUIL]

OTKpBITHE PAMOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuio cocraBa
panumoakTuBHOrO u3nydeHus. (CBoiicTBa
anbda-, Oera-, ramma-u3JIy4eHHUs.
BnusiHe paauMoakTHBHOCTH Ha JKUBBIC

OpraHU3MBbI

OTkpeITHE  TpPOTOHa U  HEUTpOHA.
Hyknonnas monens siipa I'eiizenbepra —
WBanenko. 3apsin sapa. MaccoBoe 4ucio

sanapa. N3oTomnsl

7.3.4

Anbda-pacna. ONEeKTPOHHBIN 51
MO3UTPOHHBIK  Oeta-pacman. ['amma-
U3NydeHue. 3aKOH  paguOaKTHUBHOIO

pacmaja




7.3.5

7.3.6

OHeprus CBSI3M HYKJIOHOB B  Sfpe.

SAnepusie cunbl. Jledhekt Macco sipa
Snepuble peaxkuuu. JleneHue M CHHTE3

snep

7.3.7

Snepusiii  peakrop.  TepmosiaepHbIN
cuHre3. [IpoGieMbl M  NEpPCHEKTUBbI
AJIEPHOM  DHEPreTHKU. OKOJIOTMYECKHE

ACIICKThI H,Z[CpHOfI OHEPICTUKHU

7.3.8

OneMmeHTapHble  4acTuilbl.  OTKpbITHE
[I03UTPOHA. @DyH1aMEHTAIIbHbIE

BSaHMOHCﬁCTBHH

7.3.9

TexHuueckue ycTpoiCTBa:  JO3UMETD,
Kamepa BunbcoHa, sAepHBI peakTop,

aroMHas bomOa

7.3.10

[Ipaktnueckue pabotel. FccnenoBanue
TPEKOB YaCTHIL (o TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHOro Heba. Co3Be3nus, spKue

3Bé3}:[BI, IJIaHCThI, UX BUIUMOC JIBUKCHUC

8.2

8.3

Conneuynas cucrema. IlnaHeTsl 3eMHOI
rpYIIbI. IImaHeThI-TUTaHTHI n ux
CIIYTHHKH, KApPJIMKOBBIC ITJIAHCTHI. Marjsle

Tesa CoTHEUHOH CUCTEMBI

Connne, d¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua U 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapPaKTEPUCTHKH:
Macca, CBETUMOCTb, paJilycC, TEMIIEpaTypa,
ux B3aMOCBSI3b. Juarpamma
«CTIEKTPAIIBHBIA KJIACC — CBETUMOCTB.
3BE3bl IVIABHOM  IOCJIEAOBATEIBbHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTbY IJIs

3B&3]] IJIaBHOM IOCIEI0BATEILHOCTH




Buyrpennee CTpOEHUE 3BE3.
COBpeMeHHbIe npecaACTaBJICHUA (6]
8.6
MPOUCXOXKICHUU U 3BoFoLMH CoJHITA U 3BE3I.

Jrarel JKU3HUA 3BE3]T

Mneunstii Ilyte — Hama [anaxruka.
CnupanbHasgs  cTpykTypa  ['aylakTukwy,
pacnpezneneHue 3BE3N, raza U IbUIM.
8.7 ITonoxxenne wu nBuwxkenume CoiHIa B
lanaktuke. Ilnockas u cdepuyeckas

HOACHUCTEMbI lNamakTukn

Tuner ranaktuk. PaguoranakThku H

8.8

KBa3apbl. YEpHBIE IBIPHI B sIpaxX TajJakTUK

Bcenennas. Pacmupenne BceneHHOM.
3akon XaO0na. Pazberanme rajmaxkTHK.
8.9 Bo3pact u panuyc Bcenennoil, teopus
bonpmioro B3peBa. Mogxens  «ropsuen

Bcenennoii». PenmnkToBoe H3JTy4YCHUC

MacmtabHast  ctpykrypa BceneHHOIA.
8.10 Mertaranaktuka. Hepeménnsle npoOiaembl

ACTPOHOMHUU




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

I".S1. Msxumes, b.b.byxosues, Yapyrua B.M. nox pex. [lapdentreBoit @usnka 11 (6aza/)
[Ipoceemenne2026-432 c.

Jliig pa®oThl B Ki1acce, JoMa- B 3J1eKTpoHHOM Buze A. II.PsiMkeBuu: @usuka 10-11
KJIACChI: nocodue Juist 00111€00pa30BaTENIbHBIX YUPEKIACHUHN, U3/1. 7 CTEPEOTHITHOE,
2015-192c¢.,/Ipoda

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

I".S1. Msxumes, b.b.byxosues, Yapyrua B.M. nox pex. [lapdentreBoit @usnka 11 (6aza/)

[Ipoceemenne2026-432 c.

O.1. I'pomueBa. «Temarndeckre KOHTPOJIBHBIE U CaMOCTOATENbHBIE paboThl 1o Qu3uke» 11
kinacc M.:M3nmarenbscTBo «OKk3ameny, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET D0P nmuuensuonnsie («Harmsaanas ¢usukay, « Kupas puznukan) u
COOCTBEHHBIE
bub6imoreka [{TOK https://m.edsoo.ru/ffOc8f6c
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