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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOIiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCHHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTro
npeamera «®Puszuka» B oOpa3oBaTelbHBIX  OpraHm3amusx Poccuiickoii ~ denepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gusnke Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pesyabTataM OOYy4YeHHs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3alld MEXKIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepensitorcs
OCHOBHBIC 1€ M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IUIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PHU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEMbIE Ppe3yJbTaThl OCBOCHMsI Kypca (u3uku Ha 0a30BOM YpPOBHE, B TOM 4YHCIIE
peIMETHBIC PEe3yIbTaThI MO ro/IaM O0yUeHUS;
coJiepkanue yuebHoro npeamera « Pu3nka» Mo rogam o0ydyeHwusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIas B KAUECTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’XKalolleM MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTECTBEHHO-HAYYHBIX YYEeOHBIX
MPEIMETOB, MOCKOJIBbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoir reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJYYEHHsI HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzydeHue pU3MKu BHOCUT OCHOBHOU BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSITh HayUHBII METO/1 TO3HAHUS TPU BHITIOJHEHUH UMHU YUeOHBIX HCCIIeI0BAaHUM.

B ocHoBy kypca pusuku 11t ypoBHSI CpeiHETo 0011ero 00pa3oBaHUs MOJIO0XKEH Pl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCeX pa3ziesioB (pU3MKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuall Kypca (PU3UKU 0ObeAUHEH BOKPYT
¢buznueckux Teopuil. Benymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTaBICHUU O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UMKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNH U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocuzayuu peaansyercs MOCPEACTBOM BBEIACHMS 3JIEMEHTOB COIEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs Mpo0IeM palliOHAIBLHOTO MPUPOAOIOIBL30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crtep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpPOBHE CpEIHEro oomero oOpa3oBaHHS
SBIISIOTCS (u3MUecKkue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUA O CTPYKTYpe IMOCTPOCHHS



busnueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUM U IPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DPM3MKU pealln3yeTcs MPEexkIe BCEro 3a CUéT
OpraHHu3aIyi IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuaronuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOPHBIX paboT, KOTOpPhIE B mMporpamMme Mo (usnke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHHUECKUX MPAKTUYECKUX padoT. BriaeneHue B ykazaHHOM IepeyHe J1adOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA YYacCTHHKaMH 00pa3oBaTEeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUS U OCHALeHUs KabuneTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOIUMUCS YMEHHSIMH MPOBOAUTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yaensieTcs PeleHHIO pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJIAIOIINE MPUMEHATh H3YyYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTU KaK W3 OJIHOTO pasjeia
Kypca, TaK U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroliei >Xu3Hu, TpeOyromue BbIOOpa (QHU3UUECKOW MOJENU A CUTyallMd IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpedoBanusmu PI'OC COO Kk MaTepuaIbHO-TEXHHYECKOMY
oOecnieueHH0 ydyeOHOro Impoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs OJKEH M3y4yaThCsl B YCIOBHSIX MpeIMETHOro kabuHera (U3MKU WU B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bu3UKH TOIHKHO OBITH HEOOXOAMMOE JTab0opaTOpHOE 0OOPYIOBAHKE ISl BHITTOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyaoBaHue.

JeMoHCTpaliioHHOE  000py/IOBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MpOrpamMMe Io
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIENOBAaHUS HM3Y4YaeMbIX SIBJICHHH M IPOIECCOB,
OSMIOUPUYECKUX U (HYHAAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHIH.

JlaboparopHoe 00opyAOBaHME ISl YUEHWYECKUX MPAKTUYECKUX PabOT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTBI J1IaOOpPaTOPHOrOo OOOPYJIOBaHUS JOJDKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4€HUs GU3UKU B 001LIeM 00pa30BaHUU SBIISIFOTCS:
dbopMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYYaIOIIUXCAd K HAyYHOMY H3YyUEHHIO MPUPOIH,
pa3BUTHE WX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HaHUs U (POPMHUPOBAHHUE UCCIIEOBATEIBCKOTO
OTHONICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3yueHHUs] OCHOB CTPOEHUSI MaTepuu
U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

¢dopmMHupoBaHHE YMEHUH OOBSICHATH SBJICHUS C UCIOJNb30BaHUEM (PHU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

dbopMHpOBaHUE TPEICTABICHUH O POJNM (PHU3WKH JJIsi Pa3BUTHS JPYTUX E€CTECTBEHHBIX HaYK,
TEXHHUKHU ¥ TEXHOJOTHUH.

Jloctxkenune 3TUX Iiesiell oOecriednBaeTcsl pelIeHHeM CIeAYIOIUX 3aJad B Ipoliecce
U3y4eHHS Kypca (pU3UKK Ha YPOBHE CPEIHETr0 O0IIero 00pa30BaHuUs:



npruoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKIIIOYAass MEXaHHKY, MOJICKYJISAPHYIO (HU3UKY, OSJCKTPOJAWHAMHKY, KBAHTOBYIO (HU3UKY U
3JIEMEHTHI acTPODU3UKY;

dbopMupoBaHHEe yMEHHIl NPUMEHATH TEOPETUYECKHE 3HAaHUS JUIsl OOBSCHEHHS (U3MUYECKUX
SIBJICHUN B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PELUICHUN B TIOBCEIHEBHON )KU3HU;
OCBOCHHE CIIOCOOOB PEIICHUs PA3TUYHBIX 33J1a4 C SIBHO 33JJaHHON (U3MUECKO MOJIENbI0, 3a/1a4,
MOJIpa3yMeBaIONINX CaMOCTOSITENIbHOE CO3JaHue (PU3NYECKOM MOJENH, aJeKBATHON YCIOBHUSIM
3a]a4u;

NOHMMaHHe (PU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEAdY;

OBJIAJICHUE METOJAMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUA U TMPOBEACHUA (PU3MUECKHUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpETalnd HHPOPMALUHU, ONPEAEICHUsI JIOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

CO3JaHHME YCIOBUH JJs Ppa3BUTHS YMEHHUI TMPOEKTHO-HUCCIENOBATENbCKONH, TBOPYECKOU
NEeSITETTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YPOBHE CpeIHEro oOmiero odpazoBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BBHIOOp MpoBeleHHs 1a00paTOpHBIX padboT u
OIBITOB C YYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSL.



COJAEPKAHUE OBYYEHUA
11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop maruuTHO#M nHAyKIUU. [[pUHIUIT CyNeprno3uind MarHUTHBIX Tojed. JIMHUM MarHUTHOU
uHayKkuud. KapTtuna aiMHui MarHUTHOM MHYKIUHU TOJISI TOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHMA MHAYKIIMM MarHUTHOTO IOJsS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O MPOBOJAHHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOJIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJib U HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyJlb W HampaBieHHe. J[BUKEHUE 3apsHKEHHOM 4YacTULbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEeKTpOMArHUTHOM MHAYKIUHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHH.
DIIEKTPOABUKYILASL CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHol uHaykuuu dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIAS CUJIAa WHIYKIMHA B TMPOBOJHHKE,
JBUKYIIEMCS IOCTYIIATEIbHO B OJIHOPOJIHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOUMHYKIUU.

DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHu4eckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUILL, UHIYKIIMOHHASA [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHWE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIuHUY MHOYKIUMY MarHUTHOTO TOJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYIIECH CUJIbl MHAYKIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHrne MarHuTHOTO NOJIsI KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Paznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koaieoanus

Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Konebanusa. [apmMoHHUeckue
konebanus. Ilepwon, dacrora, ammoutyga u  (aza konebanuil. [lpyXWHHBI MasTHUK.
MaremaTtuueckuil MasTHUK. YpaBHEHHME TapMOHHUYEeCKUX KoseOanuil. [IpeBpaieHue sHepruu
MIPY TAPMOHUYECKHUX KOIeOaHUSIX.

KonebGarenbuplii  KOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJICOAHUST B HJI€ATLHOM
KoleOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYeCKUMU U JIIEKTPOMATrHUTHBIMHU



koneOanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS YHEPTUU B HACATHLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHyX /IeHHbIE MEXaHUYECKUE KojeOaHusl.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTpeOICHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE AEeKTpodHepruu. KynpTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaroniux Koiae0aHui.

HccnenoBaHue CBONCTB BbIHYX/IEHHBIX KOeOaHUI.

Habmionenue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B LENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpojonbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarautHO# BojHe. CBOIMCTBa AJIEKTPOMATrHUTHBIX
BOJIH: OTpa)X€HUe, MpelIoMJIeHUe, NoJspu3amus, audpaxius, uHrepdepenius. CKOpPOCTh
ANIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHre SJEeKTPOMArHUTHBIX BOJH B TEXHUKE H
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeibl.

TexHu4eckue yCcTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl JIMATHOCTHUKA B TEXHUKE W MEIULIMHE, pajap, PaAUuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPO/IO0JIbHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus 1 MpeioMIeHHUs] MEXaHUUECKUX BOJIH.

Hab6monenue nuatepdepeHnu u AUGpaKkiud MEXaHHUECKUX BOJH.

3BYKOBOM pe30HaHC.



HaGnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KOJICOaHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOMN Cpefie.
JIyd cBera. ToyeyHBI HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaje.

[Ipenomnienne cBera. 3aKOHbl IPEJIOMIIEHUS cBeTa. AOCONIOTHBIA  IOKa3aTellb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroa MONHOrO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOuparomme W paccewBaroimue JHUH3BL. ToHKas nmH3a. DOKYCHOE pAaCCTOSHUE U
ONTHYECKask CHJia TOHKOW JIHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonspu3zanus cBeTa.

TexHUYeCKHEe YCTpPOWCTBA W IPAKTUYECKOE MPHMEHEHWE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPaKIHOHHAS
peméTKA, OISAPOULI.

Llemoncmpayuu

[IpssMmonuHEITHOE pacHpOCTpaHEHHE, OTpaKEHHWE M TpeloMiieHne cBeTa. OnTuueckue
npUOOPBHI.

[TontHOE BHYTpEeHHEE OTpakeHHne. MoJiesib CBETOBO/IA.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3aX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmtonenue natepdepeHnnn cera.

Habmonenue nudpakiuu cBera.

Habmonenue nucnepcun cBera.

[TomyyeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH

['paHunbl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymaTel cnenuasibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe, IPUHLMII
OTHOCHUTEIBHOCTH ODUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.

OHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTULIBI. DHEPIHs TOKOSI.



Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHSI U UMITYIIHC
doroHa.
OtkpeiTie u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBaenue DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.
JaBnenue cBera. Onwitel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuyeckue yCTpONCTBA M MNpaKTHUECKOE NpuUMEHeHHe: (PoTosnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctynarel bopa. Vsnyuenne u mornomenue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO YpOBHS »HEpruM Ha Jpyroil. Buasl crnextpoB. CHeKTp ypOBHEHl SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonusel e bpoitns. KoprnyckynsipHO-BOJIHOBOM 1yanu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE.
TexHuueckue yCTpONCTBA UM NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPaJbHbI aHaInu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHelyaThIX ClIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHS  sA1pa. OtkpsiTHE
paanoakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paglioakKTUBHOTO H3TyUEHHUS.
CgoiicTBa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. HyknonHas monens siapa IeiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
paZvoaKTUBHOIO pacnaja.
DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepusiii peaktop. TepmosiaepHbliii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SAIAEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
OneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.
Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.
@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pr3nueckoit KapTHHBI MUpA.
TexHnyeckue ycTpoHCTBa M IPAKTHUECKOE NMPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.
Llemoncmpayuu
CU€TunK HOHM3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbel pa3Butus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUH.

Bun 38é31H0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, UX BUAUMOE JABIKCHHE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEpPUCTUKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocjeaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BOIoUUK CoJlHLA U 3BE3. DTalbl )KU3HU 3BE3 .

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe uzinyueHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCMHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojymapus u ipkue 3BE3/1bl.

Hab6mronenus B reneckon Jlynsl, mianer, Mnegnoro Ilytu.

O6o0maroiee NOBTOpeHuE

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKON cdepax JesATETbHOCTH 4YeloBeKa, pojlb M MecTo (U3MKM M acCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOjib (U3NYECKON Teopud B (OPMUPOBAHUU
npezcTaBiIeHnuit o PU3NYECKON KapTUHE MUpPa, MECTO (PU3UYECKOM KapTHHBI MUpa B O0LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIEHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocyiiecTBisieTcss ¢ y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKue (YHKIUH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
NPU3HAKU IOJO0HS TPEYTOJIbHUKOB, ONpeIeIeHNe TIONAaI1 TNIOCKUX GUryp 1 00bEMa Tell.

buonocus: snekTpuyeckue SBICHUS B JKUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IPHUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTa/NIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX PyaA, POTOCHEMKA 3eMHOU
MTOBEPXHOCTH, IIPEICKAZAHNE 3EMIIETPICEHUI.

Texnonozus: TMHUM DJIEKTPOIIEpEady, TE€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
WHAYKIMOHHAS Te4yb, pajaap, paJuoNpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «@usnka» Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JODKHO  OOECIICUUTh  JIOCTIDKCHHE  CIICAYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPECAMCTHBIX O6paSOBaTeJILHLIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS y4eOHOTo mpenMera «DHU3MKa» JOKHBI OTPaKaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIUMX TPAJULHOHHBIM IIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacimpeHue XU3HEHHOTO OMBITAa M OMbBITa JEATEIBHOCTH B IMPOLECCE PEaTH3allMd OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBbHOMN eI TeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:k1aHCKOro BOCUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

IOPUHATHE TPAAULMOHHBIX OOLIEYEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTo OOIIECTBa,
y4acTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTEIbHON OpraHU3aIlHu;

YMEHHE B3aUMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSM POCCHUUCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

HCTETUYECKOE OTHOLIECHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPHUCYILEro
¢buznueckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaylei
npodeccu M peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIMTAHHUS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYyphl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IJIJAHUPOBAHUE W OCYLIECTBJIEHHUE JIEWCTBHI B OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1esiell yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,

pacuIMpeHue OmblTa JEeATEIbHOCTH 3KOJOIMYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUN TI0 (pHU3mKe;



7) HEHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B IPOIECCE U3YUECHUST (PU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIE0BATEIbCKYIO JESATEIbHOCTh HHANBHUYaIbHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble Jjornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATH IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATh LENH JESTEIbHOCTH, 331aBaTh IapaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHSTUAMH W MeToAamu (pu3mdeckoi
HayKU;

BJIa/IETh HABBIKAMHU Y4YEOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJOB PEUICHMs 3aau
bu3nYECKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpIpEeTalHH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPHU
CO3JJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBJIATh NPUYMHHO-CIIEJICTBEHHbIE CBSI3M W aKTYallM3UpPOBATh 3a7ady, BbIABUTATh
rUnoTe3y €€ peuleHusl, HaxOOuUTh AapryMEHThl ISl J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AHAIM3UPOBATh TOJYYEHHbIE B XOJE€ pEHIeHMs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Jaud B OOpa30BATEIBHOU JCSATEIHHOCTH, B
TOM YHUCJIE TIPH U3yUYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh ePEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh XKU3HEASSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTHHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TOIyCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU TOJy4YeHUS MH(OpManMU (PU3NYECKOTO COJIEp’KaHUs U3 HCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJIM3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHbIX BUIOB U (HOPM MpE/ICTaBICHMUS,;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33aJa4 C COOJIIOJIEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3alUu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH J1EATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYalli U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HMCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPAMHUPOBATH
JIeHCcTBUS MO €€ JOCTH)KEHUIO: COCTaBIATh IJIaH JACWUCTBUMN, paclpefeNiarTh polid ¢ YYETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 Y4acTHHKA KOMaHIbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C TMO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B PA3IMUHBIX CHUTYyaIUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUS
Camoopranusaunus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHHsS] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIUMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTSHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAUIMA B 00IacTd (U3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/JIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalllH, BBIOOpa BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEITEIbHOCTH;

MPUHUMATH Ce0sl, TOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEITEIBHOCTH;

MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B npouiecce 1ocTHKEHNS TUYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOrPaMMBbI O HU3UKe AJIs
YPOBHsI CpeAHero obuiero oopa3oBaHusi y OOy4YaIOUIMXCSl COBEPILIEHCTBYETCS AMOILMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEPEHHBIM B cebe;

caMOperyJIupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHHE, CIIOCOOHOCTHh aJanTHPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpEMIIEHHE K JOCTIDKEHHIO IeNd U YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COINIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOULICHUS C IPYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

NPEJMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpaxX poiib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
JNEKTPUYECKUN 3apsiii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHAs MOJETb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sIIpa MPH PEeIICHUN (PU3NIECKUX 3a]1a4;

pacrno3HaBaTh (pU3MYECKHe sBIEHUS (MPOILECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aHMMOJCHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAas
WHIYKIUS, JCHCTBHE MAarHUTHOTO IOJIi HA MPOBOJHUK C TOKOM MW JBWKYIIMHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEeHUE CBETa, OTPAKEHHUE,
npejomiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAs PaINOAKTUBHOCTB;

OIKCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOJMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTONB3ysl (U3NYECKHE BETUYMHBL: AJIEKTPUUYECKHM 3apsil, cuja TOKa, OSIEKTPUYECKOoe
HaIpsOKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CHIIa,
paboTa TOkKa, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYyIIK{, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOJA W 4YacToTa KoyieOaHWi B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U cuja TOKa B MPOILECCe TapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
Koyle0aHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPaKTOBaTh (PU3MUYECKUIM CMBICT MCIOIB3YEMbIX BEIWYMH, UX O00O3HaueHUs M €AMHHUIBL,
YKa3bIBaTh ()OPMYJIBI, CBS3BIBAIONINE JAHHYIO (PH3MUECKYIO BETHUUHY C IPYTUMHU BETHINHAMH,

ONHUCBHIBATh M3YYCHHBIE KBAHTOBBIE SIBIEHUS W MPOLIECCHI, HUCMONb3YysS (QHU3UUECKUE
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M YacTOTa CBETa, YHEPTHS U
UMIyJibc (OTOHA, TMEPHOJ IMOJypaclaga, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUHU
NPaBWIHHO TPAKTOBaTh (PU3UYECKUH CMBICI HWCIIONB3YEMbIX BEIUYMH, MX OOO3HAUYCHUS |
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TaHHYIO (PU3MUYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHUE (PH3UUECKON BEITMYHHEI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3Yys (pU3MUecKhe 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH DJIEKTPOMArHUTHOM MHIYKLHMH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKCHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXpaHEHHs] SHEPrHH, 3aKOH
COXpAaHEHUS WMIIYJIbCa, 3aKOH COXpPAHEHHs DSJEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOT0 4YMCJIa, MOCTyJdaThl bopa, 3aKkOH paguoakTUBHOTO pacmajaa, MpU 3TOM pPa3IUYaTh



CJIOBECHYIO (DOpPMYJIUPOBKY 3aKOHA, €r0 MaTeMAaTU4eCKOE BBIPR)KEHUE U YCJIOBHUS (TpaHULIBL,
00jacTi) IPUMEHUMOCTH;

ONpPEACIIATh HAIPAaBJICHUE BEKTOPA MHIYKLIUM MarHUTHOTO IOJS IPOBOJHMKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTB U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOE MNIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI IO HWCCIICAOBAHHIO (DU3MUYECKUX SBJIEHUH U TIPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX U KOCBEHHBIX HU3MEpEHUil: mnpu 3ToM  (OpMYyIHPOBATh
npobinemy/3agady ¥ THUINOTE3y Y4eOHOTO OSKCIEPUMEHTa, COOUpaThb YCTAaHOBKY W3
IPEJI0KEHHOT0 000PY0BaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUS (PHU3UYECKUX BEJIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBII CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH:
IPpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBaTH PE3yIbTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAEe Tabmul M TrpaduKoOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCIICJOBAHNS,

coOuoiaTh IpaBuia 0€30MacHOro TpyJAa HpU IMPOBEJCHUM HCCIENIOBaHMM B paMKax
y4E€OHOIrO OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM U  IPOEKTHOW JAEATENBHOCTU C
UCIMOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOPaTOpHOro 000pyI0BAHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (PU3MYECKON MOJIENbI0, HCIOIb3Ys
¢du3nyeckre 3aKOHbl M NPUHIUIIBI, HA OCHOBE aHaJ3a yCJIOBHS 3a7aull BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE IS €€ pelIeHHS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOI'0 3HauUeHUs! (PU3MYeCcKOl BEIMUMHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JIOTMYECKH HEIPOTUBOPEUUBYIO ILIETIOYKY
paccy’kKIeHHUI ¢ ONOpPOi Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCIOJIb30BaTh NPU pPELIEHHMH Y4YeOHBbIX 3ajad COBPEMEHHblE HH(OPMAaLMOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETAMH U TpEICTaBlIeHUs y4eOHOH u
HAy4YHO-TIOMYJISIPHOM HMH(QOpPMAIMK, IOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30M1aCHOT0 MCII0JIb30BAaHM B TIOBCEJHEBHOM JKU3HU;

PUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyO€KHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MTPHU OOpAIIEHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHMS 3/I0POBbsI U COOJIIOJICHHUS HOPM DKOJIOTUYECKOTO ITOBEICHUS B OKPYXKAIOILEH Cpelie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJIeH, IUIaHUPOBATh paboTy
IpyNIbl, palUOHAJIBHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXIOTO M3 yYaCTHUKOB TPYMIHBI B

pelenne paccMaTpuBaeMoil IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE Y4er padouei
Ne HaumenoBaHue pa3jiesioB U (undgposbie) NMPOrpamMmmbl
Konrpoabnbsie IIpakTHyeckue
n/n TeM MPOrpaMMbl Beero oOpa3oBaTe/ibHbIE BOCIIUTAHUSA
padoThI padoThI
pecypcsl
Pazpea 1. JIEKTPOJJUHAMUKA
MaruuTtHoe nosie. B OK - IPUBJIEUEHUE
11 OJIEeKTpOMAarHuTHas 11 1 2 " JIIHOTeKa 1 BHUMaHUA
S https://m.edsoo.ru/7f41c97c 06y YaKOIIIXCS K
LIEHHOCTHOMY
Wroro no pazgeny 11 aCIIeKTy
M3y4aeMbIX Ha
Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI YpOKaX ABJEHHI,
Mexannueckue 1 BuG OK OpraHM3aLUI0
2.1 AJIEKTPOMarHuTHHIE 9 1 " J.IHOTeKa 1 paboThI ¢
- https://m.edsoo.ru/7f41c97c HoJTyuaeMoii Ha
ypoke
’5 MexaHndeckue u 5 1 bubnuorexa LHOK uHdopMareit
3JIEKTPOMArHUTHBIE BOJIHBI https://m.eds00.ru/7f41c97¢ | pyspueckoro
bubnmnoreka [JOK COJIep KaHUS;
2.3 10 2
Onriica https://m.edsoo.ru/7f41c97¢ - TPUMEHEHUC HA
YPOKE IpyIIoBOU
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI CHIEITUATIEHOU 4 1 bubmuorexa [JOK
' TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA

paboTHI WK
paloThI B Mapax,
KOTOpBIE y4aT
oOyJaronuxcs
KOMaHJTHOM paboTe
Y B3aHMO/ICHCTBHIO
C IPYTHUMHA
00y4aromuMucs;



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

DJIEeMEHTHI KBAaHTOBOU bubmuorexa [JOK
4.1 6
ONTHKU https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
. 1
4.3 ATOMHOE A/IpO 6 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 16

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U 6 bubnuotexa [HOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97¢c
Htoro o pazaeny 6

Pa3nesa 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1

Ob6o0611aro1iee MOBTOpeHNE

bu6mmoreka IIOK

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

- YCTaHOBJICHHE
JIOBEPHUTEIIHHBIX
OTHOIICHUS MEXTY
YUUTENIEM U
YYCHUKAMH,
CIIOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCIIPHUSITHIO
YYAIUMUCS
TpeOOBaHUH U
npoch0 yuuTess,
AKTUBU3AIMH UX
ITI03HABATEIILHON
JESITEITLHOCTH U
aKTUBHOCTH,

- MO0y KJICHHE
oOyyJaronmxcs K
COOJIIOJICHUIO Ha
ypoKe
OOIIENPUHATBIX
HOPM TIOBEJICHUS,
IpaBUI OOLIECHUS
CO CTapIIUMHU
(yuutensimMu) u
CBEPCTHUKAMH
(WIKOTHHUKAMH ),
- UCTIOJIH30BAHNE
BOCITUTATEIbHBIX
BO3MOYKHOCTEN
COJZIEpKaHUs
y4eOHOr0
mpeaMeTa uepes
JIEMOHCTPAITHIO
o0yJaronMces



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

IPUMEPOB
OTBETCTBEHHOIO,
IPaxaaHCKOTO
ITOBEJICHUS,
MPOSIBJICHUS
YeJIOBEKOJIIO0US U
I00poCepaeyHOCTH;
- OpraHu3anus
medcTBa
MOTHBHUPOBAHHBIX
U 3pYIHUPOBAHHBIX

ydamuxcsa Haa ux

HEYCIICBAOIIUMU
OJTHOKJIACCHUKAMH

Hroro no pazaeny 5

PeszepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB 68

10 [TIPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabsnble IIpakTuyeckue
n/n Bceero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl

[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMo/ieiicTBUe. MarHuTHOE T0JI€. 1 bubmuoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHUTHON WHITyKIIUU
MarauTtHoe 1nosje NPoOBOJHUKA C TOKOM.

2 OmnsIT OpcTena. Bzanmoneiicteue 1 Bubmiorexa OK

3 ) https://m.edsoo.ru/ff0c98fe

IIPOBOJHUKOB C TOKOM

3 JlaGopatopHnas pabota Nel«M3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe

4 JleicTBMe MarHUTHOTO IOJISI Ha 1 bubmmoteka IIOK
MPOBOJHUK C TOKOM. Cuita Amriepa. https://m.edsoo.ru/ff0c9acO
JlelicTBMEe MarHUTHOTO TTOJIS Ha

5 JBUKYLIYIOCS 3apsPKEHHYIO YacTHILY. 1 bubmuoreka [IOK
Cuna Jlopennia. BxogHast KOHTpOJIbHAs https://m.edsoo.ru/ff0c9df4
paborta
DOnexkTpomMarauTHas HHAyKIus. [ToTok

6 BEKTOpa MarHUTHOU nHaykuuu. J/1C 1
WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHON
nHaykunn @apanes

7 JlaGopatopHnas pabora 1 1 bu6muoreka [JOK

No2«HccnenoBanue ABIEHUA

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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BHeKTpOMaFHHTHOﬁ HHIAYKIOUW»

10

11

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. 1C caMOMHIYKIIUU.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHyKIUOHHAS 11€Yb

O606maromuii ypok «MarautHoe mnosie.

9HeKTp0MaFHI/ITHa${ WHAYKOUS»

KonTponbnas padota Nel mo teme
«MarnutHoe nosie. DJIeKTpOMarHuTHas
WHIYKIIHSD

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKIE KOIEeOaHMS.
lMapmonnueckue konedanus.

ypaBHeHI/Ie TapMOHHUYCCKHX KoJIeOaHM.

[IpeBpanienue snepruu

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnast pabota
No3«HccnenmoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJebaHuil rpy3a Ha
HUTH OT JJTUHBI HUTH U MAcCChI TPy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoeOaHus B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus MexxJy MeXaHH4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akOH COXpaHEHUS
SHEPIrHU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxarmux
KosieOaHusx. BoIHy X 1eHHbBIC
MeXaHH4eCcKHe KojeOanus. Pe3onanc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIUTYHOE U
JEMCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxactso,
nepeaya u norpedaeHue
JIEKTPUUYECKON YJHEPTUN

19

20

21

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JTMHHUI
JJeKTpoIepesady

DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOJICTBE IEKTPOIHEPIHH.
KynbTypa ncnosb3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KNU3HU

MexaHuuyecKkre BOJHBI, yCIOBUS
pacnpoctpanenus. [lepuon. CkopocTthb
pacnpocTpaHeHUs U JJTHHA BOJIHEI.
[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CKOpOCTh 3ByKa. I'poMKOCTh

bubnmoreka [IOK

22
3Byka. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJICKTPOMArHUTHBIC BOJHBI, UX
23 cBoMcTBa 1 ckopocTh. Ikana Bubmaorexa ITOK
P ) https://m.edsoo.ru/ffOccfe0
ANEKTPOMATrHUTHBIX BOJH
[TpUHIMITBI PATUOCBSI3U U TEJACBUICHHS.
24 PazButue cpencts cBszu.
Pamnonoxanusa
o5 KonTponbhas padota Ne2 «Konebanus Bu6mmoteka [JOK
U BOJHBID» https://m.edsoo.ru/ff0cc6f8
IIpsimonmBaeiinoe pacopocTpaHeHUE
26 CBpeTa B OZHOPO HIZn?I cpe epToqequﬁ bubnnorexa [IOK
FHOPO pese. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBera
OTtpaxkeHne cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [TocTpoeHue n3oopaxeHuii B bubnnorexa [TOK
’ p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpakenue. [IpenenpHbIi bubnmorexa HOK
yIp p - pe https://m.edsoo.ru/ff0cd7f6
yTOJI TIOJIHOTO BHYTPEHHETO OTPaXKECHHS
29 JlabopaTtopHas padota Ned «3mepenune bubnuotexa [JOK
TOKA3aTeIIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunsel. [octpoenue nzobpaxeHuii B
30 nH3e. DopMyita TOHKON JIMH3EI bubnnorexa [IOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VBenn4eHue JTNH3EI
JlaGopatopnas paborta Ne5
31 «HMccnenoBanue CBOMCTB U300paKeHUI

B JIMH3aX»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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

Hucniepcus cBera. CIOXKHBIN cOCTaB

32
Ocnoro cBera. LIBer.
Wutepdepennus cBera. Audpaxius bubmuoreka [IOK
33 .
ceta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpsI U yCTPOMCTBa U
YCIIOBHS UX O€30IACHOTO IPUMECHEHUS
['paHUIBI MPUMEHHUMOCTH KJIACCUICCKOM
36 MexaHuku. [TocTynaTel crienuanbHOMI bubmmorexa [JOK
’ 4 i https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeiJIeHre BPEMEHH M COKpaIleHUE bubmorexa HOK
A P bart https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PETSITUBUCTCKOM
38 qaCTI:/I bl CB}I3By Macfm C DHEprueu u brbmmorexa LIOK
Hpt- p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrHsl MOKOs
Kontponbnas pabora Ne3 «Onruka.
39 OCHOBBI CIEIUAIIBHON TEOPUH bubmorexa LOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTENbHOCTH»
40 ®otonsl. opmyna [Mnanka. DHeprus u bubnmnoreka [JOK
UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel16
41 OTKpBITHE U HCCIIEJOBAHUE bubnmnoreka [JOK
dotorddekra. Onwitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHUE
42 QﬁHmTel(?il)Ha ﬂq;)lq)(bOToa(b(geKTa bubnmorera LHOK
o ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosddexra
43 JlaBrenne cBera. OnbiTel I1. H. but6mmoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

JlebeneBa. XuMUUECKOE IEHCTBUE CBETA

https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:

44
(dhoTodeMeHT, (HOTOIATUYNK, COTHEUHAS
Oatapest, CBeTOINO
45 Pemenue 3agad mo reme « 3J€MEHTBI bubmuorexa [JOK
KBAaHTOBOM OIITHKI https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OMBITEL
46 Pezepdopaa o paccesHuio 0-4acTHIl Bubmiorexa OK
PLOP P ' https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnuoreka [{OK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0dOafa
W3nydenue u nornomieHue GoToHOB
48 MpH Mepexojie aToMa C OJJHOTO YPOBHS bubmorexa HOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Buapl cCieKTpoB
BonHoBsie cBolicTBa yacTull. BosHbI 1€
49 Bbpoitnsa. KopnyckynsspHO-BOITHOBOR bubnmnoreka HOK
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE https://m.edsoo.ru/ff0d0ca8
U3Iy4eHue
OTKpbITHE paTUOaKTUBHOCTU. OTBITHI
50 Pesepdopna no onpeneneHnio cocraa bubnmorera LHOK
POOPA bed https://m.edsoo.ru/ffod0fd2
PaMOAKTUBHOTO U3TyUYEHUS
CgoiicTBa anbda-, 6era-, raMma-
51 n3JIy4eHus. BiausiHue paainoakTUBHOCTH
Ha )KUBBIC OPTAHU3MBI
59 OTKpbITHE TIPOTOHA Y HEUTPOHA. bubnmnorexa [JOK

N3otombl. Anbda-pacma.

https://m.edsoo.ru/ff0d1162
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DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-usinydyenue

53

OHeprus cBA3M HYKJIOHOB B S/pE.
SAnepHble peakuuu. SInepHelil peakTop.
[TpoGieMbl, MePCIIEKTUBHI,
JKOJIOTUYECKHE ACIIEKTHI A1epHON
JHEPreTUKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

55

OnemeHTapHble YacTUllbl. OTKpPBITHE
MO3UTpOoHa. MeTo 16l HAOTIOIEHUS U
perucTpanru 3JCMCHTAPHBIX YaCTHII.

HpOMe)KYTO‘-IHaSI arecranusa

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

56

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKue
3BE3/Ibl, TUIAHETHI, UX BUIUMOE
neuxkenne. ConHeyHas cucTeMa

57

58

Connne. ConHeuHast aKTHBHOCTb.
Ncrtounuk sneprun ConHua u 3BE311

3BE3/1b1, UX OCHOBHBIE XapPAKTEPHUCTUKU.
3BE3/1bI INIaBHOM MOCIIEI0BATEIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABIECHUS O
MIPOUCXOXKACHUH | dBoJoIK COHIA 1
3BE3]T

59

60

Muneunsiii IlyTe — Hama ['anakTuka.
[Tonoxxenue u amxenne CoyHLa B
lNamaktuke. ['anmaktukn. Y€pHbIE NBIPHI
B s/Ipax rajJakTHK

Bcenennas. Pa30eranue rajakTuk.
Teopus bonbmoro B3peiBa. Penukrosoe



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

H3JTy4YCHHUC. MeraranakTuka

61 Hepemennsie npobieMbl acCTpOHOMUHT 1
62 [ToBropenue. Mexanuka 1
63 [ToBropenue. MKT u TepmoanHaMuka 1
64 [ToBTOpEHME. DIEKTPOIMHAMUKA 1
65 [ToBTOpenue. Onruka 1
66 IToBropenue. KBanroBas usnka 1
67 Peseps 1
bubnnoreka [JOK
o8 Pesepe 1 https://m.edsogru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

[Ipunoxxenue
1. Cnucok UTOTrOBBIX IVIAHUPYEMBIX Pe3yJabTATOB ¢ YKa3aHHEM 3TanoB UX (JOPMUPOBAHUS
M CIIOCO00B OIICHKH

VYueOublil npenmert: pusznuka
YcnoBubie 0003Hauenus: oueHka tekyinas (T) temarndeckas ( Tem); ycrro (Y), nucbMmenHo (I1),
npaxktuka(I1P).

K konimy o0y4enus B 11 ki1acce nmpeaMeTHble pe3yabTaThl HAa 0a30BoM | CriocoOBI OLIEHKH
YPOBHE JJOJKHBI OTpakaTh cHOPMUPOBAHHOCTD Y 00yHAOLINXCS
YMEHHM:

JeMOHCTPUpOBaTh Ha mpuMepax pomb u Mectro ¢usuku Bl Y, I, T, Tem
(OpMHpPOBAHUN COBPEMEHHONH HAay4YHOM KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHMKHM M TEXHOJIOTMM, B IPAKTUYECKOM JEATEIbHOCTH
J1r0/1eH, IeJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KApTUHBI MUPA;

YUUTBHIBaTh TPaHUIBl [PUMEHEHHWs Uu3ydeHHbIX ¢usuueckux| Y, [IP, T
MOJZIEJIEM: TOYEYHBI JUIEKTPUYECKUN 3apsf, Jyd CBETa, TOYECUHBIN
MCTOYHMK CBETA, SIIEpHAs MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO
s7jpa IpYU pelieHuy (pU3nYecKux 3aaay;

pacrio3HaBath (pu3nueckue ABjIeHUs (Ipolecchl) U 00bACHATh X Ha| Y, Tem, T
OCHOBE 3aKOHOB 2JICKTPOJMHAMUKN U KBAaHTOBOU (PU3HKH: dIIEKTpUUYECKAs
[IPOBOAMMOCTB, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE ACHCTBUS
TOKa, B3aMMOJECHCTBME MAarHUTOB, JJIEKTPOMArHUTHAs MHIAYKLUA,
NENCTBME MAarHUTHOTO IIOJISI HA INPOBOJHMK C TOKOM M JBHXKYIIUICS
3apsl, DSJEKTPOMarHUTHbIE KoJieOaHWsI M BOJHBI, NPSIMOJIMHEHHOE
pacrpoCTpaHEeHHE CBETa, OTpa)KeHHE, IpesoMJIeHue, HHTepdepeHuus,
G paKus U NOJIsSpU3alys CBETa, JUCHepCus CBeTa, (POTOANEKTPUIECKU

bbdext  (PporodddexT), cBeToBoe  HaBIEeHHWE,  BO3HUKHOBEHUE
JTMHEYaTOro CIEKTpa aToMa BOJOPOJa, €CTECTBEHHAss M MCKYCCTBEHHAs
aJIM0OAKTHBHOCTb;

ONHUCHIBAaTh HW3Y4YEHHBIE CBOMCTBa BemectBa (dnektpuueckue, Y, I1, T,ITP
MarHMTHBIE, ONTHUYECKHE, DIIEKTPUYECKYIO MPOBOJUMOCTH pa3IUYHbIX
Cpell) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLECCHI), UCTIONB3Ysl (PU3NUECKHE
BEJIMYMHBI:  JJIEKTPUYECKUN  3aps], CWIa TOKa, JJIEKTPUUECKOE
HaNpsDKEHUE, 3JIEKTPUYECKOE COMPOTHBIIEHHE, Pa3HOCTh MOTEHIHAJIOB,
PIIEKTPOJBIDKYILAS CHIIA, paboTa TOKa, MHIYKIMS MarHUTHOTO IOJIsA, CHJIA)
Amriepa, cwia JlopeHna, HMHIYKTUBHOCTb  KaTyIIKH, OHEPrHs
PIIEKTPUUECKOTO0 M MAarHUTHOTO TOJIEH, MEepHoJ W YacToTa KoyieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MPOIecce rapMOHUYECKUX
DIIEKTPOMArHUTHBIX KoJe0aHWH, (OKYCHOE PpacCTOSTHME W ONTHYECKas
CUJIa JIMH3bI, IPU OMUCAHUM MPAaBUIBLHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOJb3YEeMbIX BEJIMYMH, WX O00O3HAueHWs W EIWHUIIBI, YKa3bIBaTb
(bopMyIibl, CBSI3bIBAIOIINE JaHHYI (DU3MUYECKYI0 BEIUYHHY C JPYTHMMH
BEJIMYMHAMU;




ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBJICHHS M  MPOLECCHI,
MCIIONB3YSl (PM3UYECKHE BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M 4YacTOTa CBETA, DHEPTUS U HMIYJIbC (OTOHA, MEPHOJ]
MOJTypacnaja, SHEpPrus CBSI3U aTOMHBIX fJiep, MPU OMUCAHUM MPABUILHO
TPaKTOBaTh  (PU3UYECKHI  CMBICI  UCHOJB3YEMBIX  BEJIWYUH, HX
0003HAaYCHUSI U €IUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE JAaHHYIO
(U3UYECKYIO0 BEIUYMHY C JPYTUMHU BEIMYMHAMH, BBIYUCIATH 3HAYCHHE
bu3nYECcKOil BETMYMHBL;

v, II, T,IIP

aHAJM3UpPOBaTh (PU3MUECKUE IPOLIECChl U SABJIEHUS, HCIOJIb3Ys
¢u3uueckue  3aKOHBI M NpPUHOMIBL  3akoH  Oma,  3aKOHBI
[10CJIEI0BATEIBHOTO M MAapaJlIeIbHOIO COEIUHEHUS NTPOBOJIHUKOB, 3aKOH
JIxoyna—JIeHnma,  3aKkOH  DJJEKTPOMAarHUTHOM  MHAYKLUH,  3aKOH
NPSMOJIMHEHHOTO paclpOCTPaHEHUs CBETA, 3aKOHbI OTPa)KEHUS CBETa,
3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHHE DWHIITEHHa 171 PoTodddekra,
3aKOH COXPAaHEHWs HHEPIruu, 3aKOH COXPAaHEHMsS MMIIyJIbCa, 3aKOH
COXPaHEHMs DJIIEKTPUYECKOIO 3apsifia, 3aKOH COXPAaHEHHs MacCcOBOIO
yKciaa, MOcTydarel bopa, 3akOH pPagMOaKTUBHOIO pacmaja, MpU 3TOM
pa3inyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTU4ecKoe
BbIPAKEHHE U YCJIOBUS (TpaHULIbI, 00JIACTH) IPUMEHUMOCTH;

YV, IL T, Tem

OMNpCAC/IATL HAIPAaBJICHUC BCKTOpAa HWHAYKIHW MArHuTHOTO I10JIA
IMPOBOAHHKA C TOKOM, CHJIbI AMnepa 1 CHUJIbI ﬂopeHua;

Y, I, T

CTPOUTh ¥ OIMCBIBATh HM300pPKEHUE, CO3/IaBaEMOC ILIOCKUM
BepKaJoM, TOHKOM JIMH30M;

Y, I, T

BBITIOJTHSTH SKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C UCTIOIB30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHHIA: TIPU
3TOM (hOopMyITHpPOBaTh MpoOIeMy/3a/1ady U TUIIOTE3y y4eOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 NPEUIOKEHHOTO 000py10BaHuS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

V,TIP, T

OCYILECTBIIATh NpPSMblE M KOCBEHHBIE H3MEpEHHUs (pu3nueckux
BEJIMYMH, NpPU 3TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO H3MEpPEHUs MU
MCIIOJIB30BaTh U3BECTHBIE METOBI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN;

TP, T

HCCIIeIOBATh 3aBUCHMOCTH busznueckux BEJINYHUH c
MCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHUN: TMpU O3TOM KOHCTPYHPOBATh
YCTaHOBKY, ()UKCHpPOBATh pE3yibTaThl TMOJYYECHHOW 3aBHUCHMOCTH
(bu3HMYeCKUX BETUYMH B BHUjJE TaOMUIl U TpadUKOB, AENaTh BHIBOJBI IO

€3yJIbTaTaM UCCIIEeI0BAHMS;

I1P

coOnrofarh TmpaBwia 0O€30MacHOr0 TpyJAa HpH  IPOBEJIEHUY
MCCIIEIOBaHMM B paMKax  y4eOHOrO  JKCHEpUMEHTa, Yy4eOHOA
MCCIIEIOBATENIbCKOW W TMPOEKTHOW JIESITEIBHOCTH C HCIIOJIb30BaHUEM|
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

IIP, Tem

pemath pacu€THBIC 3a7a91 C SBHO 3aJaHHONM (PU3NUYECKON MOJIEIBIO,
MCTIONB3Ysl (pU3WYecKre 3aKOHbI W MPHUHIMIBL, HAa OCHOBE aHalu3a
YCIIOBHS 3a/1a4é BHIOMPATh (DU3UUYECKYIO MOJIEIb, BBIACIATh (PU3UICCKUE
BEIMYMHBI M (OPMYIIbI, HEOOXOAMMEBIE sl €€ pelleHus, MPOBOAHTH
pacu€Thl U OICHUBATh PEATBHOCTH IMOJIYYEHHOTO 3HAYeHUS (PU3nUecKon
BEJIUYMHBI,

v, 11, T,IIP

pemaTte  KayecTBEHHbIE  3aJauM:  BBICTpaMBaTh  JIOTUYECKH|
HENIPOTUBOPEUYMBYIO LIENIOYKY PAaCCyXkXJIEHUN C ONOpOl Ha W3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SIBJICHUS;

v, 11, T,IIP

UCMOJb30BaTh MPH pPElIeHUH Y4YeOHBIX 3aJad COBPEMEHHBIE
MHGOPMALIMOHHBIE  TEXHOJOTMH JJIi TOUCKa, CTPYKTYpHpOBaHUS,
UHTEPIIPETAIMY M TPEJCTABICHUS Y4eOHOW M HAy4YHO-TIOMYJISPHOH
uH(pOpMalliK, MOJYYEHHOW W3 Ppa3IUYHBIX MCTOYHUKOB, KPUTHYECKU

v, 11, T,[IP

QHAJIM3UPOBATH MOJIyYaeMyI0 HHPOPMALIUIO;




OOBSICHATH MPUHLUIBI ICHCTBUS MalIuH, puOopoB u TexHuueckux| Y, I, T,ITP
YCTPOMCTB, pa3indarh YCIOBUSA MX O€30MaCHOrO0 HCMOJIb30BAHUS B
MOBCEAHEBHOM XKU3HU,

NPUBOANUTH TPUMEPHI BKJIaZa POCCHICKUX U 3apyOexHbIX yuéHsix- Y, I, T,IIP
(U3UKOB B pa3BUTHE HAayKH, B OOBSCHEHHE IPOLIECCOB OKPY’KAIOIIErO
MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

HCIIOJIB30BaTh TEOPETHYECKUE 3HaHUsA 1Mo (usuke B noscenuesHoi| Y, I, T,IIP
PKU3HH [T o0ecriedeHns 0e30MacHOCTH MpU OOpaIleHnuu ¢ mpubopamu 1
TEXHUYECKUMHU YCTPOMCTBAMM, JJIsI COXPAHEHUS 3/10POBbsl U COOIIOAECHUS
HOPM 9KOJIOTHYECKOI0 IIOBEJICHUsI B OKPYXKAIOLLEH Cpeie;

paboTaTh B TIpyIIle C BBIIOJHEHUEM pa3IuuHbIX couuaneHblx| Y, I, T,ITP
poJiel, TIUIaHUPOBaTh paldOTy TPYIIbI, PALMHOHAIBLHO pPACIPELIATh
00513aHHOCTH U IJIAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYallUsX,
aJIeKBAaTHO OLIEHMBATh BKJIAJ Ka)KJOT0 U3 yYaCTHUKOB I'PYIIIbl B PELICHUE

accMaTpUBaeMON MPOOJIEMBI.

2. TpeOoBaHHUs K BBICTABJICHUIO 0TMETOK 32 MPOMEKYTOYHYI0 ATTeCTALMIO.

KpuTtepun 1 HopMbl OLIEHKH 3HAHUI M YMEHHUH 00y4ar01muXxcsl 32 YCTHBIN OTBeT.

Ounenka "S" craBUTCH, €CIH YYCHHK:

1. Iloka3biBaeT riiyOOKOE€ U IOJIHOE 3HAHWE U IOHMMAHHUE BCEro MPOrpaMMHOIO MaTepHaja; IMOJIHOE
IIOHMMAHHE CYIIIHOCTH PACCMaTPUBACMBbIX ITOHATHUH, BJICHUN U 3aKOHOMEPHOCTEH, TEOPUI, B3aUMOCBSI3EH.
2. YMeerT COCTaBUTHh IOJHBIA M TPAaBWIBHBIA OTBET HA OCHOBE HW3YYEHHOTO MaTepuaia; BBIIENIATH
IJIAaBHBIE TOJIOKEHMSI, CaMOCTOSATENIBHO TOATBEP)KIAaTh OTBET KOHKPETHBIMU MpHUMEpaMu, (GaKTaMu;
CaMOCTOSITEIBHO U apryMEHTUpPOBAHO J€JaThb aHaiu3, O00OOIIeHHs, BBIBOJBI; YyCTAHABIUBATh
MEXIIPEIMETHbIE CBSI3W (HA OCHOBE paHee NPUOOPETEHHBIX 3HAHWM) M BHYTPHUIIPEIMETHBIE CBS3H,
TBOPYECKU NMPUMEHATH MOJyUYEHHBbIE 3HAHUS B HE3HAKOMOW CHUTyallMM; MOCJIEI0BATENIbHO, YETKO, CBA3HO,
000CHOBaHHO U 0€30IMO0YHO M3JaraTh y4eOHbIH MaTepuasl. YMEeT COCTaBJIATh OTBET B JIOTMUYECKOH
MOCJIEZI0BATEIbHOCTH C HCIOJIb30BAaHUEM IPUHSATON TEPMHUHOJOTUH; JAeNaTh COOCTBEHHBIE BBIBOJIBI;
(bopMyIMpOBaTH TOYHOE ONpPE/IENICHHE U UCTOJIKOBAaHNE OCHOBHBIX MOHATHIA, 3aKOHOB, TeOpuil. MoXkeT npu
OTBETE HE MOBTOPSTH JIOCIOBHO TEKCT yUeOHHMKA; U3JIaraTh, MaTepuall JIUTEPATyPHBIM S3bIKOM; MTPaBUIIBHO
U OOCTOSATENIBHO OTBEYaTh Ha JOMOJHHUTENbHbIE BOIPOCHl YUUTEINs; CaMOCTOSTENbHO W PAllMOHAIBHO
UCIIOJIb30BaTh HAIJISJIHbIE MOCOOUS, CIPAaBOYHbIE MaTepuaibl, yUeOHHUK, NOMOIHUTEIbHYIO JHUTEPaTypy,
NEPBOMCTOUYHUKH; IPUMEHSATh CUCTEMY YCIOBHBIX 0003HAUEHUH MPHU BEACHUH 3aIMCEl, COPOBOMKIAIOLINX
OTBET; UCII0JIb30BATh IS JOKA3aTEIbCTBA BHIBOJIOB U3 HAOJIO/IEHUI U OIIBITOB.

3. CaMocTosTENbHO, YBEPEHHO U 0€301IMO0UHO MPUMEHSET MOIyYeHHbIE 3HAHHSI B pEIIEHUH NPo0JieM Ha
TBOPYECKOM YpPOBHE; JIONycKaeT He 0oJjiee OJHOro Helo4€Ta, KOTOPBIM JIETKO UCHPAaBIsLeT M0 TpeOOBaHUIO
yuuTens; MMEeT HeoOXOIUMble HABBIKM pPabOThl ¢ NpUOOpaMH, 4YepTeX amH, CXeMaMu, TpapuKami,
KapTaMH, COMMYTCTBYIOIIMMH OTBETY; 3allMCH, COITPOBOXK/IAOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.
Ouenka ""4" craBuTcs, ec/iv Y4eHUK:

1. Tloka3biBaeT 3HaHUS BCETO M3YYEHHOI'O IPOrpaMMHOro Marepuaia. J[aéT mogHbli U IPaBUIbHBIM OTBET
Ha OCHOBE M3YUYCHHBIX TEOPUH; JOMYCKaeT He3HAYUTEIbHbIE OIIMOKN U HEOUYETHl MPU BOCIPOU3BEACHUU
M3YYEHHOI'0 MaTepuania, HeOOJbIINe HETOYHOCTH MIPH UCIIOJIb30BAHUM HAyUYHBIX TEPMUHOB WM B BHIBOJIAX,
0000mmeHusx u3 HabmrogeHuil. Martepuan u3iaraeT B ONpeleNEHHON JIOTHUECKOW MOoCIe0BaTelbHOCTH,
MIPU ATOM JIOIYCKAeT OJIHY HEeTrpyOyto OIMOKY MM HE 00Jiee ABYX HEIOYETOB, KOTOPHIE MOXKET UCIIPABUTH
CaMOCTOSITENIbHO TpU TpeOOBAaHWU MM HEOOJNBIION IMOMOINM TPENOAaBaTeNs; MOATBEPXKIAET OTBET
KOHKPETHBIMHU IIPUMEpaMHU; MPaBUIBHO OTBEYAET HA JOMOTHUTEIbHbIE BOIPOCH YUUTEIS.

2. YMeeT caMOCTOSATENBbHO BBIACHATH TJIaBHBIC IOJIOKEHUS B H3YUYEHHOM MarepHaje; Ha OCHOBAaHHUH
(GakTOB M IpHUMEPOB 0000INATh, [€J1aTh BBIBOJABL. YCTAHABIMBATH BHYTPHUIIPEAMETHBIE CBS3U. MokeT
NPUMEHATHh TOJTYYCHHBIE 3HAHMA HAa TPAKTUKE B BUAOM3MEHEHHOM CHUTyalMu, cOOJIOAAaTh OCHOBHBIE
IIPABWJIA KyJIBTYPBl YCTHOM PEYH; UCIIOJIb30BATh IPH OTBETE HAYYHBIC TEPMHUHBI.

3.  He o0Omamaer nocTaTOYHBIM HAaBBIKOM pPa0OTBI CO CHPABOYHOW JIUTEPATYpOH, YUEOHHKOM,



NEPBOMCTOUYHUKOM (IPAaBUIILHO OPUEHTUPYETCS, HO pabOTaeT MEAJICHHO).

Ounenka "'3" cTaBUTCS, €CJIH YUYEHHK:

1. VYcBauBaer OCHOBHOE cojep)kaHHE y4yeOHOro mMaTepuaia, HO UMEET MPOOEIbl, He MPENATCTBYIOIIHNE
JaJIbHEeHIIeMy YCBOSHHIO TPOrPaMMHOI0 MaTepuaia.

2. MW3znmaraer wmarepua’d HECHCTEMAaTH3MPOBAHHO, (parMeHTapHO, HE BCErza IOCIEI0BaTEIbHO;
IIOKa3bIBAET HEJOCTATOUHYIO C(HOPMUPOBAHHOCTH OTHAENbHBIX 3HAHMM M YMEHMI; €1ab0 apryMeHTHpYeT
BBIBOABI M OOOOLICHHMS, NOMYCKAaeT OIIMOKM MHpH UX (HOPMYIHPOBKE; HE HCHOJIB3YEeT B KauecTBE
JI0Ka3aTeabCTBA BBIBOABI M 000OLIEHHS U3 HAONIOJEHHM, ONBITOB MM JOIYCKaeT OIIMOKH IpH HUX
U3JI0KECHUH; NAET HEUETKHUE OIIPEACIICHUS IIOHATHMN.

3. HcnbITbIBaeT 3aTpyJHEHHUsS B NPUMEHEHUHU 3HAHWM, HEOOXOAMMBIX AJIS PELIeHUs 3alad pa3IMyHbIX
TUIIOB, MPAKTUYECKUX 3aJaHMii; TpU OOBSICHEHUH KOHKPETHBIX SIBICHUI HAa OCHOBE TEOPHH M 3aKOHOB;
OTBEYAET HEMOJIHO Ha BOIPOCHl YYHUTEIS MIM BOCHPOM3BOIUT COJEpXKAHME TEKCTa Yy4yeOHHKa, HO
HEJ0CTAaTOYHO IOHUMAET OTAEIbHBIE MOJIOKEHHSI, UMEIOLME BaXXKHOE 3HAUYEHUE B ATOM TEKCTE, JOIyCKas
OJIHY-/IBE TPyOBIC OIIUOKH.

Ouenka "'2" craBUTCS, €C/IM YUEHUK:

1. He ycBauBaeT M He pacKpbIBaeT OCHOBHOE COJIEpKaHWE MaTepuayia; HEe 3HAeT WIM HE IOHUMAeT
3HAUUTENBHYIO 4YacThb MPOrpaMMHOIO MaTepuana B IpeJesiax IIOCTABJIEHHBIX BOIPOCOB; HE JEJIaeT
BBIBOJIOB U 00OOILIEHUIA.

2. Nwmeer cnabo chopMupoBaHHBIE M HEMOJHBIC 3HAHHS, HE yMEET NPUMEHATh UX MpPHU PEIICHUU
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 33JaHUH 110 00pa3ily.

3. Ilpu oTBeTe Ha OIMH BOIIPOC JIOIYCKAET 0ojee ABYX rpyObIX OMIHOOK, KOTOPBIE HE MOXKET UCTIPABUTh
Jla’ke TPH MOMOLIH YUUTeIs.

Kpurepun onneHuBaHus NMCbMEHHBIX PAad0T (KOHTPOJbHBIX, CAMOCTOSITEIbHBIX)
OueHKa "5" cTaBUTCA, €CNU YYEHUK:

1.Bbimonnun paboty 6e3 ommboK U HEJOUYETOB;
2. lonyctui He OoJiee OJTHOTO HeloveTa.
3.B pabotax ¢ n30bITOYHOI MIOTHOCTHIO 33/1aHUH JTOMYyCKAeTCsl BBICTABIEHUE OTMETKH «5» B
COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM HOPMAaTHBOM.
Ouenka ""4" craBuTCs, €C/IiM Y4eHUK:
1. BrpimosnHua paboTy MOJHOCTHIO, HO JOMYCTHJI B Heil He Oosee oAHON HerpyOoil OomMOKM U OJHOTO
HesloueTa WM He OoJiee IByX HEeJl0UETOB.
2. B paborax ¢ u30BITOYHON IUIOTHOCTHIO 3aJaHMM JOMYyCKAaeTCs BBICTABIEHHE OTMETKH «4» B
COOTBETCTBUH C 3apaHee OrOBOPEHHBIM HOPMATHBOM.
Ouenka "'3" craBUTCH, €C/IM YUEHUK:
1. TIpaBUJIBHO BBIOJHWI HE MEHEE MOJIOBUHBI PAOOTHI WIIN JAOMYCTUIL:
He Oosiee NBYX IpyObIX OmMMOOK; WKW He Oosee onHOM rpy0oil W oIHOM HerpyOoi OIMOKKM M OJHOTO
HeJloueTa; UM He Oosiee IBYX-TpeX HerpyObix omnOoK; GopMyIibl MPH HATMUUU MPABUIBHOTO OTBETA WIIN
OJTHOW HerpyOoil OIMMOKH M TPeX HEIOYETOB; WM MPU OTCYTCTBUHU OMIMOOK, HO TPU HAIMYHH YEThIpeX-
ISTH HEI0YETOB.
2. B pabortax ¢ W30BITOYHOHM IUIOTHOCTHIO 3aJaHWK JIOMYCKAETCS BBICTABIICHUE OTMETKH «3» B
COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM HOPMATHBOM.
Ounenka ''2" craBUTCS, €CJIM YUEHUK:
1. JIomyCTHJI YMCIIO OIIMOOK U HEI0UETOB MIPEBOCXOAAIIEe HOPMY, IPU KOTOPOH MOXKET OBITh BBICTABJICHA
OTMETKA «3»;
2. TlpaBUJIbHO BBHITIOJIHUI MEHEE YacTH paboThl, JOCTATOYHOM Il BBICTABJIEHUS OTMETKH «3».

KonTpoabnasi padora

Ouenka «5» CTaBUTCS, €CJIM YICHHUK BhIOJHUI nmpaBuwiibHO oT 80% 1o 100% ot obmiero yrcia 6amioB
OueHka «4» cTaBUTCSA, €CITM YUYEHUK BBITOIHII paBuibHO OT 60 % 10 79% ot obmiero uncna

0amioB

OueHka «3» CTaBUTCS, €CITU YYCHHUK BBITOJHUI MPaBWIBHO 0T 35 % 10 59% ot 0ob1iero uncna 6amios
Ouenka «2» CTaBUTCS, €CJIM YYCHHUK BBITIOJHUI MPaBHIIbLHO MeHee 35 % ot o0miero yucia 0amion

WIH HE TIPUCTYNHI K padoTe, WK He MPEACTABUI Ha IPOBEPKY.



Kpurtepun onennBanusi 1a00paTopHbIX padoT
Onenka «5» cTaBUTCS, €CJIM YUYEHUK:

[TpaBuIIbHO ONpeAENUII LIeIb ONbITa U BBIIOJHUI padoTy B OJHOM 00beMe ¢ COOMI0AeHHEM HE0OX0IUMO
MOCIIEIOBATEIHHOCTH TPOBEICHUS OMBITOB U M3MepeHuid. CaMOCTOSATENBHO M paIlMOHATBHO BHIOpaT U
MOJATOTOBWJI JJI OIbITa HEOOXOAMMOE O0OpYyJIOBaHHE, BCE OMBITHI MPOBEN B YCIOBUSX U PEXHUMAX,
00eCreYnBarOIINX MMOJIYICHUE PE3YJIbTATOB W BBIBOJIOB C HAaWOOJBIICH TOYHOCThIO. HaydHO TrpaMOTHO,
JIOTUYHO onucall HaOmofeHust 1 copMHUpPOBaN BBIBOJBI U3 OIbITAa. B mpeacTaBieHHOM OTYeTe MPaBUIIBHO
U aKKypaTHO BBITMIOJHWJ BCE 3allMCH, TAOJWIIBI, PUCYHKH, YEPTEKH, TpapUKU, BHIUUCICHHS W CIENaj
BBIBOZBI. [IpaBUIIbHO BBITONMHMIT aHaim3 morpemtHocte (9-11 kmaccer). IlposiBiaseT opraHu3zanmoHHO-
TPYIOBBIE YMEHUSs (IIOAEPKUBACT YUCTOTY pabOUYero MecTa M MOPSIOK Ha CTOJE, SKOHOMHO HCIIOJIb3yeT
pacxo/Hble MarepHalibl). DKCIEPUMEHT OCYIIECTBISIET MO IUIAaHYy C yYETOM TEXHHKU O€30MacHOCTH U
npaBuiI paboThI ¢ MaTepraIaMyu U 000PYAOBaHHEM.

OueHka «4» CTaBUTCS, €CJIM YUEHUK BBITTOIHUIT TPEOOBAHUS K OLIEHKE «5», HO: ONBIT MPOBOAMI B
YCJIOBHSIX, HE 00ECIIEYMBAIOIINX JOCTATOYHOM TOYHOCTH U3MEpeHUi. bblio gomyiieHo 18a — Tpu HejgoueTa
wiu OoJiee oJJHOU Tpy0Ooil OIIMOKHM U OHOTO Helo4eTa. DKCIIEPUMEHT MIPOBEICH HE MOJHOCTHIO WIH B
OTNMCAaHUU HAOJIIOACHUI U3 OMBITA YYSHUK JOMYCTUI HETOYHOCTH, BBIBOJIBI CJIEJIaJI HETIOJIHBIE.

Ounenka «3» CTaBUTCA, CCJIN YUCHUK!

[IpaBuIBHO OMpenenuy 1eb OIbITa; PadOTy BBHINOJIHIET MPABUIBHO HE MEHEE YeM HAIOJIOBUHY, OJJHAKO
00bEeM BBINIOJHEHHON YacTH TaKOB, YTO MO3BOJSET MOJNYYHUTh NPaBHIbHBIE PE3yJbTaTbl U BBIBOJBI 110
OCHOBHBIM, TIPUHIMITAAIBHO BaKHBIM 331a4aM paboTsl. [Tonbop o6opyaoBanus, 00bEKTOB, MAaTEpPHAJIOB, a
TaKkke paboThl MO Hayajgy OIbITAa IPOBEJ C MOMOIIBIO YYHUTENs; WM B XOJ€ IPOBEAEHUS OIbITa U
U3MEpEeHUI ombITa OBLIM JOMYyIIEHBl OMHMOKM B ONMCAaHWM HAOIIOAEHUH, (HOPMYyITUPOBAHHU BBIBOJIOB.
OnbIT MPOBOAWJICS B HEPALMOHAIBHBIX YCIOBHSX, YTO NMPHUBEIO K MOIYYEHHUIO PE3yJbTaToOB ¢ OOJbIIEeH
MOTPENIHOCThIO WJIM B OTYETE ObUIM JOIMYILIEHBI B O0IIEH CI0XHOCTU He OoJiee ABYX OLIMOOK (B 3amucsax
€/IMHUL], U3MEPEHUSX, B BBIYMCICHUAX, rpaduKax, TabIunax, cxemax, aHaju3e MOrpelIHoCTed U T.1.) He
NPUHLMIIAAIBHOIO JJIs JAHHOW paboThl XapakTepa, HO MOBIUSBUIMX HA pPe3yJbTaT BBINOJIHEHUS, HE
BBITIOJIHCH COBCEM HIIM BBINOJIHEH HeBepHO aHanu3 morpemHoctei (9-11 kmaccer). Jlomyckaer rpyOyro
OIIMOKY B X0/i€ AKCIIepUMEHTa (B 00bsACHEHUH, B 0popMIIeHUN pabOThl, B COOIIOACHUN MPaBUJI TEXHUKU
6e30MacHOCTH IpU paboTe ¢ MarepuanaMud U o0OpyJIOBaHHEM), KOTOpas HCIpaBisieTcs Mo TpeOOBaHUIO
YUUTES.

OuneHka «2» CTaBUTCSI, €CIIU YUEHUK:

He ompenenun caMocTOATENbHO 1I€Tb OIBITA: BBITOJHWI paboTy HE MOJHOCTBIO, HE MOJATOTOBUI HY>KHOE
0o0opyI0oBaHHE M O0BEM BBHINMOJHEHHOH YacTH pabOTHl HE IO3BOJIET CJIENATh NPABUIIBHBIX BBIBOOB.
OnbIThl, U3MEPEHUS, BBIYUCICHUS, HAOII0IEHUS IPOU3BOIMIIMCH HETIPaBUIBHO. B x071€ paboThl U B oTUETE
O00HApYKWIIMCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEYCHHBIE B TPEeOOBaHMUAX K oreHKe «3». [lomyckaer
nBe (u Oozee) rpyOble OmMOKM B XOJl€ SKCIIEPUMEHTa, B OOBSCHEHHMH, B odopmieHHH paboThl, B
COOJIIOIEHNH TIPABWJI TEXHUKN 0€30ITacHOCTH HpH paboTe C BEIeCcTBaMU M 000pYJOBAaHHEM, KOTOPhIE He
MOYET UCIPABUThH JIaXKe M0 TPEOOBAHUIO YUUTEIIS.



3.I'paMK KOHTPOJILHBIX PadoT.

No HanmenoBanue paboThl 11A 11b

/1

1 BxomnHast koHTposbHas paboTa 17.09.24 18.09.24

2 KonTponbras padora Nel mo Teme 15.10.24 16.10.24
"MarauTHoe IoJIe.
DJIeKTpOMarHuTHasE MHIYKIHUS

3 KonTponbaas padorta No2 mo teme 10.12.24 11.12.24
"KoJjiebanus 1 BOJHBI

4 KonTponbaas padorta Ne3 mo teme 11.02.25 12.02.25
«Ontuka. OCHOBEI CIIEIUAIBHOMN
TEOPUU OTHOCUTEILHOCTH»

5 [TpomexxyTouHas aTTecTalus 23.04.25 23.04.25










YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimace/ Kacesaos B.A., O6mmecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe o01iecTBo «M31aTenbcTBO
«ITpocsenienue»

» ®usuka, 11 knacce/ KacssaoB B.A., O611ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe o0uiectBo «M3aarenbcTBO

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
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