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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOMU
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOTro
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHu3anusx Poccuiickoit ~ dDexepanuu,
peaTn3yoNX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPaMMBI.

Conepxanue TporpaMMbl 1O (pU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YyHOM KapTHHBI MHpa oOyuarommuxcsi 11 kimaccoB mpu oOyueHuu ux (usmke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMBIM JINYHOCTHBIM, IPEIAMETHBIM U METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAK)KE YUYUTHIBAET HEOOXOAMMOCTb pEaH3allMUd MEXKIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HayYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE 1IeIM M3Y4eHUs (DU3MKU Ha YPOBHE CpeIHEro obuiero obpazoBaHus, IIAHUPYyEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e IUIAHUpPYEMbIE PE3YNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojiaM 00yUEHUs;

e conepxanue yuyeOHoro nmpeamera «Pu3nkay mo rogam o0ydeHus.

®u3rkKa KaK HayKa 0 HauOoJjee O0IIKX 3aKOHAX MPUPOIBI, BHICTyMAas B KayeCTBe y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIJ] B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Uil E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIH, U3ydaeMbIX
XuMmHel, ouonoruei, usmdeckoit reorpadueit u actpoHomueit. Mcnonp3oBaHue U akTHUBHOE
NpUMEHEeHHe (U3NYECKUX 3HAHUN ONpeneNnseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHMIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. 3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GopMUpoBaHHe YMEHUN
MPUMEHSITh HAyYHBIH METO/1 TO3HAHUS MPHU BHITIOTHEHUH UMHU Y4EOHBIX UCCIIEeI0OBaHUI.

B ocHoBy kypca ¢husuku st ypoBHS CpelHero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SBIISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3suku o0beTUHEH BOKPYT
¢usnueckux Teopuil. BeaymmMm B Kypce sBisercs (GOpMHpPOBAHUE IPEACTaBIECHUN o
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHuuan€a GU3nIecKoil HayKu, OCMBICIIEHHE CBSI3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku npeamnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes osxonocusayuu peannsyercs MOCPEACTBOM BBEACHMSI JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-TIeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCHOJIB30BAHUE CHCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4YaCTHHUKaMU 0O0pa3oBaTENbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIONIME MPUMEHSITh W3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH JJIsi CUTYallMH IMPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0rmiero o0pa3oBaHUs JIOJHKEH M3y4daThCs B YCJIOBHAX INPEIMETHOrO KabwHeTa (pU3WKK WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (dopMupoBaHHE HHTEpPeca M CTPEMJICHHS OOYYAIONIMXCS K HAyYHOMY HW3YYEHHIO

TPUPOJIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE IMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4E€HUsI OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE yMEHUI 0OBACHATH SBJICHHS C UCIIOIb30BaHNUEM (DU3UYECKUX 3HAHUNA U
HaY4HBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JocTikeHnne 3TUX Lenel o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

u3ydeHus Kypca GU3MKU Ha ypOBHE CpeHEro o0uiero oopa3oBaHus:

e IpUOOpeTeHHE CUCTeMBbl 3HAHUN 00 O0MMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYSIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3UKY 1 TIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHME YMEHMH MPUMEHATh TEOPETUYECKHE 3HAHMUA [ OOBICHEHUS
(Gu3nyecKkux SIBIEHUH B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

e OCBOGHHE CIIOCOOOB pEHICHUS pa3IMYHBIX 337ad C SBHO 3aJaHHOM (pu3mueckon
MOJIENIBIO, 3aJ]ay, IMOJPa3yMEBAIOLIUX CAMOCTOSTENbHOE CO3JaHHe (HU3NUYECKON
MOJIeIU, aJICKBATHOM YCIIOBUSM 3a]1auH;

e TOHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENY;

e OBJIQJICHUE METOJaMM CaMOCTOSTENILHOTO IUIAHUPOBAHUSA M HPOBEAEHUS (PU3MUECKUX
SKCHEpPUMEHTOB, aHaJIW3a W  UHTepHpeTaluuu  UHPOpPMALUHU,  ONpeAeiIeHUs
JIOCTOBEPHOCTH IMOJIYYCHHOTO Pe3yiIbTaTa;

e CO3/IaHUE YCIIOBHU JJISI Pa3BUTHs YMEHUI MMPOEKTHO-UCCIIEAOBATENHCKOM, TBOPUECKON

NEeSITEbHOCTH.

Pabouas nmporpamma no ¢usuke g 11 «A» kiacca cocraBieHa Ha OCHOBE CIEIYIOIIMX
JIOKYMEHTOB:

. Oenepanpubiit 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit

®enepanun» ¢ y4€ToM M3MEHEHMH, BHECEHHBIX [Ipukazom Munnpocsemenus ot 31.07.2020
Ne 304 (B penakmuu ot 23.05.2025 N 114-D3).

. Ob6nacTHoii 3aKkoH «O0 oOpazoBanuu B PocToBckoit o6mactuy» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 7.11.2024 Ne 209-3C.
. [Tpuka3z Munmnpocemnienus: «O0 yrBepxkaeHuu [lopsiaka opraHu3aluu U OCYIIECTBICHUS

00pa30BaTeNbHON JIEATEIBPHOCTH IO OCHOBHBIM 001€00pa3oBaTeNbHBIM IMpOrpaMMaM —
0o0pa3oBaTeNbHBIM MPOrpaMMaM HadyajlbHOI'O OOIIEro, OCHOBHOI'O OOIIETr0 U CPEIHEro OOILIero
obpazoBanus» oT 22.03.2021 Ne 115 (B penakmuu [IpukaszoB Munnpocsemenus Poccun ot
22.09.2023 No731).

. [Ipukaz MunucrepctBa mpocsemenus PO ot 26.06.2025 Ne 495 «O06 yrBepxkacHUU
dbenepanbHOrO TepedyHs Y4YeOHUKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO TPH peau3aluu
UMEIOIINX TOCYJapCTBEHHYIO AaKKpPEeIUTAHi0 00pa30BaTENbHBIX IPOTPaMM  HAYaJIbHOTO
o0miero, OCHOBHOIO  00mIero, cpexHero oOmiero  oOpa3oBaHMsS — OpraHU3alMsIMU,
OCYIIECTBIISTIONIMMH 00pa30BaTENbHYIO NIEATEIFHOCTh M YCTaHOBIICHUS TIPEICITHHOTO CpOKa
UCTIONIb30BaHUsl HCKIIIOUEHHBIX YY€OHUKOB M Pa3pa0OTaHHBIX B KOMIUIEKTE C HUMH Y4eOHBIX
oCcoOUi».

. [Tpukaz MunuctepctBa mnpocsemenus PO ot 18.07.2024 Ne 499 «O6 yrBepx)aeHUH
denepaabHOTO TEpeyHs AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JIOMYIICHHBIX K
UCTIONB30BAHUIO  TMPU  pealu3allid  HMMEIIIUX  TOCYJAapCTBEHHYIO  aKKPEIUTAIUI0
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJIBHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeaHero oOImero
o0pa3oBaHU.



. IIpukaz MunucrepcrBa IlpocBemenus Poccuiickoit @enepauuu ot 12.08.2022 Ne732
«O06 yTBepxaeHun (henepabHOr0 TOCYIapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHIAApTa CPETHETO
o011ero 0Opa3oBaHUs.
. [Ipukaz Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 «OO0 yTBepKICHHH
denepanbHON 00pa3oBaTEIHHON MPOTPAMMBI CPEAHETO 00IIero 00pa3oBaHUs» C U3MEHECHUSIMU
ot 1 deBpans 2024 r. Ne 62 u 19 mapra 2024 1. Ne 171.
. Metoauueckue pexomenpanuu «Cucrema OLEHKM JOCTH)KEHMH — IUIAHUPYEMBIX
MIPEAMETHBIX PE3YJIbTaTOB OCBOCHUS yueOHOTO IpeameTa «pusukm» (2023).
. Konnenuust npenopaBanusi ¢pusuku B PD (pacmopsbkxenue IlpaBurenscrBa P® ot
9.04.2016 Ne 637-p).
. @denepanbHas  pabodas mporpaMMa BOCHHTAHHUS Ui 00meoOpa3oBaTeIbHBIX
opranuzamuii (ogo0peHa pereHrueM QeaepaabHOT0 Y4eOHO-METOIUYECKOTO O0BEIUHEHUS 110
obmiemy o0pa3oBaHUIO, MPOTOKO OT 23 mroHs 2022 1. Ne 3/22).
. [TocranoBnenue [7aBHOro TrocyaapCTBEHHOrO CaHMTapHOro Bpada Poccuiickoii
@eneparun ot 28.09.2020 r. Ne 28 "OO6 yrBepkaenun canutapubix npasui CII 2.4. 3648-20
"CaHUTapHO-IMHUIEMUOJIOTUYECKUE TPeOOBaHUS K OPraHu3alusM BOCIUTAaHUS U OOydeHHs,
OTJIbIXa M O3JI0OPOBJICHUS J€TeW U MOJoJekH" (3aperucTpupoBaH MUHUCTEPCTBOM IOCTULIUU
P® 18.12.2020 Ne 61573).
. [TocTtanoBnenune ['JTaBHOrO roCylapCTBEHHOrO CaHMTapHOro Bpada Poccuiickoin
Oeneparn ot 28.01.2021 Ne2 «O6 yrBepxaenun CanlluH 1.2.3685-21 «'uruenuveckue
HOpPMAaTHUBBI U TpeOOBaHUS K 00ecredeHNI0 0€30M1acHOCTU U (WiIH) O0€3BpEAHOCTH 1JIs YeIOBEKa
(hakTOpOB Cpeibl OOUTaHUs» ¢ M3MeHeHusIMU oT 30.12.2022.
. OcHoBHast 00pa3oBaTeNbHAs IPOrpaMMa CpeTHEro 00IIero 00pa3oBaHMs, YTBEPKIEHHAS
npuka3om aupekropa ot 30.08.2025 Ne545.
. VYueOunbiii mnan MAOY «JIuueir Ne 11» nHa 2025-2026 yueOHBIN roJ, YTBEpPKIAEHHBIH
npuka3om aupekropa ot 30.08.2025 Ne545.
. [Tonoxenue o paboueit nporpamme MAOY «JIuneit Ne 11», yrBepkaéHHOe npukazoMm
aupekropa ot 22.08.2025 Ne471 .
. Kanennapuseiii yue6Hsiit rpadpuk MAOY «Jluneit Ne 11» na 2025-2026 yueOHBI TOI,
YTBEPXKAEHHBIN NpUKa3oM aupektopa oT 23.08.2025 Ne 455.

HEJIX U3YUEHUSA YYEBHOTI'O ITPEJIMETA «®U3UKA»

e TpHOOpPETeHHE HWHTEpeca U CTPEeMJICHHUS OOYyYaromuxcsi K HaydHOMY H3yUYCHUIO
MIPUPOJIBI, PA3BUTHE UX UHTEJUICKTYAJbHBIX M TBOPYECKUX CITOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJ€ TMO3HaHUA U (HOpMHUpPOBaHHE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;

e (QopmupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ylbTaTa U3yuyeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopMHUpOBaHKE MPEICTABICHUNA O POJU (DU3UKH JJIsT PA3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUIA;

® pa3BUTHE TMPEACTaBICHHI O BO3MOXHBIX cepax Oymaymiel mnpodeccuoHambHOMI
NEeSTENIbHOCTH, CBSI3aHHOM ¢ (DU3UKOI, TOATOTOBKA K JalbHEHIIIEMY 00yYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTkeHne STUX IleNedl mporpaMMbl 1Mo (UM3MKE HAa YPOBHE OCHOBHOTO OOIIETrO

o0pa3oBaHust 00eCIIeUnBACTCS PEIICHUEM CIISIYIOIMNX 3a1aY:

e npuoOpeTeHHe 3HaHUK O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, DJIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e TpHOOpETEeHHE YMEHHMM ONHUCHIBAaTH M OOBACHATH (U3UYECKHE SBIEHUS C
WCITOJTIh30BAHUEM TOTYyYEHHBIX 3HAHUM;



¢ OCBOCHHC MCTOHOB pPCIICHUA HpOCTeﬁH.IHX paC‘-IéTHI:IX 3a4a4 C MHCIIOJIb30BaHUEM
bu3HMUECKUX MOJIEINICH, TBOPUYECKUX U MPAKTUKO-OPHECHTHPOBAHHBIX 3a/1a4;

® Pa3BUTHC YMCHI/Iﬁ Ha6JIIOI[aTB MNpUpoOAHBIC ABJICHHA W  BBIIIOJIHATL  OIIBITHI,
nabopaTtopHbie Pa0OTHl W AKCIIEPUMEHTAIbHBIC HCCICIOBAHUS C HCIIOJI30BaHUEM
U3MEPHUTENBHBIX TPUOOPOB;

e 0OCBOcHHME MPUEMOB PabOTHI ¢ HMH(MOpMAIKeH (GHU3HMUECKOro COACPIKAHHS, BKIIOYAs
UHPOPMALIUIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIU3 U KPUTUYECKOE
OlLICHMBaHUE HH(OPMAIIHH;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPECMCHHBIMH TCXHOJIOTHUAMHU, OCHOBAHHBIMH HAa HJOCTHIXCHUAX (bI/I?)I/I‘IeCKOﬁ HAayKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ 00HOBIEHHBIM PI'OC OOO yueOHBbIN nmpenMer «Pu3KKa» BXOAUT B
npeaIMeTHy0 o0sacTh «EcTecTBEeHHO-HAyYHBIX TUCIHUILUIMH» W SIBISETCA OO0S3aTENbHBIM IS
u3ydeHus. OO1ee Yicio 4yacoB, OTBEICHHBIX HA U3ydeHue npenmera «Dusmka», cOCTaBIsET B
11 knmacce — 68 gacoB (2 yaca B HEJEITIO).

B 11 xmacce «A» B pamMKax OpraHu3alMd KOHTPOJISI 3a peanus3alueidl Nporpammbl
UCIIOJIB3YIOTCSI CIICAYIOIINE BUIbI MHICBMEHHBIX Pa0OT: KOHTPOJIbHAsE paboTa (4), mabopaTopHas
pa6ora (10).

YyeOHas nmporpamMma paccuydTaHa Ha 68 yacos.

PabGouas mporpamma mo kypcy «®@usuka» B 11 kmacce «A» cocTaBieHa B COOTBETCTBUH C
Y4eOHBIM IMJIaHOM, KaJeHIAapHBIM y4eOHbIM TpaMKOM U paclucaHheM Y4eOHBIX 3aHATUN Ha
2025-2026 y4eOHEbIi rox 1 peaau3yercs 3a 65 4acos.

CokpamieHrne Ha 3 4aca OCYLIECTBICHO 3a CUET  PE3EPBHBIX YacoB, IPEAYCMOTPEHHBIX
IIPOrpamMMoi.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

Paszgea 1. DuekTpoaunamMuka

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocTossHHBIE MarHuThl. B3anMoaeiCTBHE IIOCTOSHHBIX MArHUTOB. MarHuTHOE IIOJIE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIMIT Cyneprio3uiiuu MarHUTHEIX MoJiei. JINHUM MarHUTHOM
nHAyKuy. KaptrHa TMHUNA MAarHUTHOM MHAYKIUK MOJIS TOCTOSTHHBIX MarHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHHMI MHIYKIIMM MarHUTHOI'O IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOI'O NMPOBOJHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzaumoieiicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ MOAynb M HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SlBiieHnEe HIEKTPOMAarHUTHOM WMHAYKUMHU. [IOTOK BeKTOpa MarHUTHONW HWHIYKIIMH.
DIIEKTPOABUKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJa WHIAYKIUHU B IMPOBOJHHKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM IIOJI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOUHIYKLIMH. DIIEKTPOJABHKYIIAs CHUJIA CAMOUHTYKLIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILL, UHYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHMY MHOYKIUMK MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[evicrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IMOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIIKA C TOKOM.

HccnenoBanue neiicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Paznen 2. KosiebaHusi M BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle Koaedanus
Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
konebanus. Ilepwon, dacrora, ammuutyga U (aza konebaHuil. [IpyXKHUHHBIH MasTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX Kolebanuid. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



Kone6arenbHplii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HUACATBHOM
KOJIeOATEIbHOM KOHTYype. AHAJNOTHS MEXJy MEXaHWYECKUMH M 3JIeKTPOMarHUTHBIMH
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxarolmux KojeOaHUsAX. BbIHYy)XeHHblE MeXaHHUYECKHE KOJeOaHus.
Pe3onanc. BeinyXa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil Tok. CUHYCOMAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYIHOE U IEHCTBYIOLICE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancopmarop. I[IpomsBoactBo, nepepaya W NOTPeOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa ucnonab3oBaHuUs
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HU.

TexHnueckue yCTpOCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TEHEPaTOp IEPEMEHHOI0 TOKA, JINHUU JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBaHue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMs.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOpA, KaTYIIKH MHAYKTUBHOCTHU U
KOHJICHCATOPA.

Mogenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

Hccnenoanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne TIEpEMEHHOIO TOKa B ILENM W3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpaneHus. [lepuon. CkopocTh pacipocTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoAOibHbIE BOJHBL MHTepdepeHuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHrtanus BekTopoB E, B, V B asnekrpoMarautHoi BosHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HWE, MpeJIoOMJICHUE, NoJsapu3anus, audpaxius, uHrepdepeniua. CKOpoOCTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEeKTPOMarHUTHOE 3arps3HeHHE OKPYKarolIe cpeibl.

TexHuueckue ycTpoicTBa M INPaKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.



Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTPaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HaOnronenue oTpaxeHus U MpeJoMIICHNs MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakiuuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGumtonneHne cBsI3u I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M YacTOTOMN
KoJie0aHui.

HccnenoBaHue  CBOWCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXKCHUE, IPEIOMIICHHUE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHHe CBETa B OAHOPOIHOM cperie.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne M300pakeHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHbI IpeJoMJIEHUs cBeTa. AOCOMIOTHBIA IOKa3arelsb
npeiomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenesbHblii yroa MOJHOTO BHYTPEHHEIO
OTpaKEHHUS.

Hucnepcus csera. CioxxHbIl cocTaB O6enoro ceera. LBer.

CoOuparomue M pacceuBarolue JHUH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CUjia TOHKOM JIMH3bL. [locTpoeHne n300pakeHuil B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJI01eHUST MAKCUMYMOB U MUHUMYMOB B MHTE€P()EPEHIIMOHHON KapTHHE OT JABYX CHH(a3HbIX
KOT'€pEHTHBIX HCTOUHUKOB.

Hudpaxkimus ceera. [udpaxuuonHas pemérka. YcinoBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE IMPUMEHEHME: O4YKH, JIyna, (oToammapar,
IPOEKIIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, JAUQPpPaKIMOHHAS
peIETKa, NOIAPOnL.

Llemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHE, OTpakeHUWE U MperoMieHue cBera. Onruuyeckue
npuOOpBI.

ITonHoe BHyTpeHHEE OTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MEUKpOCKOIa, TEIECKOIIA.

Hab6nronenue natepdepeHinm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(PPAKIHOHHON PEHIETKY.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIa.



HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
HabGmronenue aucrnepcuu cBera.

Pa3nen 3. OcHOBBI cIeUATBHON TEOPUHM OTHOCHUTEIbHOCTH
['panunbl NPUMEHUMOCTH KJIACCHUUYECKONM MeXaHWKH. [locTynarsl cnenuansbHOM Teopuun
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B Bakyyme, MPUHIHUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JJTUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs3b MaCChI C SHEPTUEN U UMITYJILCOM PEJIITUBUCTCKOM YaCTHUIbI. DHEPTHUs MOKOSI.

Pa3nen 4. KBantoBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEepruM PoTOHA C €ro YaCTOTON. DHEPTUs U UMITYIIbC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
doroaddekra. Ypasuenune DitHmreitna 1 pororddexra. «KpacHas rpanuma» goroddpdexra.
JlaBnenune cBeta. OnbiTel [1. H. JIeOenena.
XUMHYECKOe JICHCTBUE CBETA.
TexHuYecKkne YCTPOHCTBA M TPAKTHYECKOE NpPUMEHEHHe: (OTOINEMEHT, (OTONATIHK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otoaddeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETo GoTodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. Ilmaneraphas
Mozenb atoMa. [locrynarsl bopa. M3nyuenue u norsnoieHne GOTOHOB MpU MEPEXOAE aToma C
OJIHOTO YpOBHS DJHEpPrum Ha JApyro. Buasl crnekTpoB. CHeKTp YpOBHEH S3HEpPIHHM aroma
BOZIOPOAA.
BonnoBele cBolicTBa yactull. BosHel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JTyuEHHUE.
TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpocKoI), Ja3ep, KBAHTOBBIH KOMIIBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnroneHue nuHeyaThIX CEKTPOB U3ITyUESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6nronenue nuHEHYaToro crekrpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHS  sjpa. OTtkpbITHE
panunoaktuBHOCTH. OnbIThl Pe3epdopna no onpeneneHno cocraBa paaAuo0akKTUBHOIO U3JIyUEHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3TydeHus. BiusHue paguoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.



OtkpeiTHEe TIpoTOHAa W HedTpona. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES S1€Ep.

SAnepubiii  peaktop. Tepmosaepusiii cuHTe3. IlpoOremMbl W NEPCHIEKTUBBI  sIEPHOM
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI SI€PHON SHEPreTUKH.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyniaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHu4eckue yCTpOMCTBAa U NMPAKTHUYECKOE MPUMEHEHHUE: JO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi Obomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusim).

Pa3nes 5. Di1eMeHTBI ACTPOHOMMH M ACTPO(PU3NKH

Ortanbl pa3BuTUs acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAYEHHE
aACTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKECHHUE.

ConneuHas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE314. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJENI0BATEIIBHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocieaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE TPEACTABICHUS O
MPOUCXO0KACHUH U BOJtoMK COJIHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3.

Mneunsiii [1yts — Hamia "anaktuka. [Tonoxxenne n neuxenne Connua B ['anaktuke. Turbl
rajJlakTUK. PaguoranakTiuky U kBazapel. YEpHbIE NBIPHI B siIpax raJlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe nsnydeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M € UCIHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEICNIEHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

HaGnronenus B teneckon JIynel, muianet, Mieunoro Ilyrtu.

O0o0maroniee moBTOpPEeHNE

Ponp ¢u3nku u acTpoOHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIbHOW |
THYECKOH cdepax [eSATeTbHOCTH 4YelloBeKa, pOJib M MeCTO (U3MKM U acCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (PU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHUH 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM psIly
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJIE.

Me:xnpeamerHblie CBA3H



N3yuenne kypca ¢uzukm 06a30Boro ypoBHsS B 11 Kimacce oCymecTBiseTcs ¢ Y4ETOM
COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIUH,
MpU3HAKY TI0I00US TPEYTOIBHUKOB, ONPEISIICHHE TUIOIIA N TUIOCKUX QUryp U 00bEMa Tel.

buonocus: >MEKTpUYECKUE SIBICHUS B KUBOW MPHPOJE, KoJeOaTeIbHBIC IBWIKCHUS B
JKUBOIM TpUpoOJie, ONTUYECKUE SIBICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHWE aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

l'eocpaghus: marHUTHBIE TONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyH, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPECKA3aHNe 3eMIICTPSCECHUH.

Texnonoeus: MTMHUM 3JIEKTPOIIEpEay, T€HEPaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJBUraTElb,
WHAYKIIMOHHAS [1€4Yb, paxap, pPaJuoNpuUEMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONTHKA, COJTHEYHAsI OaTapes.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

Wzyuenne ¢usukn B 11 Kilacce HampaBleHO Ha JOCTH)KEHHE OOYdYarOUIMMUCS
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHUS YUYEOHOTO MpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe 6ocnumanue:

— NPOSIBJICHUE WHTEpeca K UCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM
(bU3UYECKON HAYKH;

— [IEHHOCTHOE OTHOIICHHE K IOCTHKEHUSM POCCHUICKUX YUEHBIX (DU3HKOB.

TI'pasicoanckoe u 0yxoeHo-upascmeenHoe 60CRUMAaHUE:

— TOTOBHOCTbL K AaKTUBHOMY Y4YaCTHIO B 06Cy)KII€HI/II/I O6H.[CCTB€HHO-3H21‘II/IMBIX u
3THUYECKUX MPOOJIEeM, CBA3aHHBIX C MIPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUH pu3uku;

— OCO3HAHUEC BaXXHOCTU MOPAJIBbHO-3TUYCCKUX IIPHUHOHUIIOB B ACATCIIBHOCTU
y4€HOTO.

Icmemuueckoe socnumanue:

— BOCIIPUATHC OCTCTUYCCKHUX KadCCTB (bHSH‘IGCKOfI HAYKH: eé TapMOHHUYHOI'O
IMOCTPOCHMUA, CTPOI0OCTHU, TOYHOCTH, JIAKOHUYIHOCTH.
llemwcmu HAYUHO20 NO3HAHUA .

— OCO3HAaHHE LIEHHOCTH (PU3NYECKONW HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MU, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEH-11I€Hl COCTABIISIIOIICH KYIbTYPBI;

— pa3BUTHE HAY4YHOH JFOO03HATEIBHOCTH, WHTEpeca K HCCIEeI0BATEIbCKON
JIeSATETLHOCTH.

Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1AZONONAYUUA:

— OCO3HaHME IIEHHOCTH Oe3omacHoro o0pa3a JKM3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH TMpaBHJ O€30MacHOr0 IOBEJIEHHS Ha TpaHCHOpTe, Ha
aoporax, € 3JICKTPUICCKUM U TCIIJIOBBIM 060py,[[0BaHI/I€M B IOMAIIHUX YCJIOBUAX;

— c(OpMHPOBAHHOCTh HaBbIKA pedIeKCHH, IPU3HAHKE CBOETO MpaBa Ha OIIMOKY U
TaKOro )K€ IpaBa y APyroro 4ejaoBeKa.

Tpyoosoe socnumanue:

— aKTUBHOE YYacTHE B PELICHWU MPAKTUYECKUX 3a7ay (B paMKax CEeMbH, HIKOJIBI,
ropoja, Kpasi) TEXHOJIOIMYEeCKOH M COLMAIbHOM HAINPaBICHHOCTH, TPEOYIOUIMX B TOM YHUCIE U
(bu3nyecKuX 3HaAHMI;

— UHTEpEC K MPAKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (U3UKOIL.

JKonozuueckoe gocnumanue:

— OpHUEHTAIlN Ha MPUMEHEeHHe (PU3NYECKUX 3HAHUU IS PelIeHus 3a/1ad B 001acTu
OKp}I}KaIOH_[eI\/’I Cp€abl, IMIAHUPOBAHUA IMOCTYIIKOB M OLHCHKHW HX BO3MOXKHBIX HOCJ'IG)]CTBI/II\/'I JJISL
OKPYXKAOIIEH Cpeibl;

— OCO3HAHME TJIO0ATBPHOTO XapakTepa OSKOJIOTUYECKHX MpoOJieM W MyTeH uX
pelieHus.

Aoanmayusa odyuarouiecoca K U3MEHAINWUMCA YCA08UAM COUUATbHOU U NPUPOOHOU
cpeowr.



— NoTPeOHOCTh BO B3aMMOJICHCTBUU MPH BBIMOJHEHUH HCCICIOBAHUN U MPOCKTOB
(U3HYECKON HANIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

— MIOBBIIIICHUE YPOBHSI CBOCH KOMIICTEHTHOCTH Yepe3 MPAKTHUYCCKYIO IEATCIbHOCTD;

— noTpeOHOCTh B (POPMHPOBAHUU HOBBIX 3HAHHIA, B TOM Yucle (HOpMyIupoBaTh
UJICH, TIOHSTHS, TUIIOTE3bI O (PU3HUECKUX 00BEKTAX U ABJICHUSAX,

— OCO3HaHHE Je(UIIMTOB COOCTBEHHBIX 3HAHMHW M KOMIIETEHTHOCTEH B 00JacTH
(076370478

— IUTAHUPOBAHKUE CBOCTO PAa3BUTHUS B MPUOOPETCHUN HOBBIX (DU3UUECKUX 3HAHUM;

— CTpEMJICHHE aHAJIM3UPOBATh M BBISBIIATH B3aUMOCBS3U HPUPOBI, OOIIECTBA W
HKOHOMHKH, B TOM YHCJIC C HCIOJIb30BaHHEM (U3NUCCKUX 3HAHUM;

— OIICHKA CBOMX JICHCTBHIA C YUETOM BIIMSHHS Ha OKPYXKAIOIIYIO CPEay, BO3MOXKHBIX
ri100aJIbHBIX TOCICACTBHM.

METAIIPEJMETHBIE PE3YJIbTATDI
YHuBepcanbHbIC M03HABATEIIBHBIE ICCTBUS
ba3zoevie nocuueckue oeticmeusn:

— BBISIBIIATD U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBICHHI);

— YCTaHABIIMBATh CYIICCTBCHHBI TpPH3HAK KIACCU(PUKAUNA, OCHOBAHUS JUIS
00001IeHNs 1 CPAaBHEHUS;

— BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B paccMaTpUBaeMbIX (hakTax,
JIAHHBIX U HAOJIIOJEHUSAX, OTHOCSAIIUXCS K (DU3UYCCKUM SIBIICHUSIM;

— BBISBJISITH TIPUIHMHHO-CIICICTBEHHBIC CBS3H MPU U3YYCHUU (DU3UYCCKUX SBICHUN U
MIPOLIECCOB; JIENaTh BHIBOJIBI C UCIIOJIb30BAHUEM JI€TYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUCHUH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3AIX (DU3UUYSCKUX BEINIVH,

— CaMOCTOSITENIbHO BBIOMPATh CIOCOO pelieHus y4yeOHOW (u3nueckoi 3amauu
(cpaBHEHHE HECKOJBKHMX BAapUAHTOB pEIIEHUs, BBIOOp Hauboliee MOAXOISAIMIETO C Y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoevle uccneoosamenvckue oelicmeus:

— HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT NTO3HAHNS;

— MPOBOJIUTh IO CAaMOCTOATENbHO COCTABICHHOMY IUIAHY ONBIT, HECIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PHU3UIECKOTO SIBICHUS;

— OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(POPMAIINIO, TIOJYICHHYIO B
X0J1€ UCCIEAOBaHUS UM SKCIIEPUMEHTA;

— CaMOCTOSITENIbHO (OpMYJIMPOBaTh OOOOIIEHHUS] W BBIBOJALI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOICHUSI, OTIBITA, UCCIICOBAHUS;

— MPOTHO3UPOBATh BO3MOXKHOE JajbHeilliee pa3BuTHe (DU3HUECKUX MPOIECCOB, a
TaK)Ke BBIIBUTATh MPEATOI0KEHHUSI 00 UX Pa3BUTHH B HOBBIX YCIOBHIX U KOHTEKCTAX.

Pa6ora ¢ undopmanmueii:

— MPUMEHSTh Pa3IMYHbIe METOJbI, MHCTPYMEHTHI U 3allPOCHI MPH MOUCKE B 0TOOpE
uH(pOpPMAIIUY WIH JAaHHBIX ¢ YUETOM MPEAIoKEHHOW yaeOHOM (hru3ndeckoi 3a1auu;

— aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh W HMHTEPIPETHUPOBATH WHEOOPMAITHIO
Pa3IUYHBIX BUJIOB U (hOPM MPECTABICHUS;

— CaMOCTOSITENILHO BBIOUPATh ONTHUMANBbHYIO (OpMY MpeacTaBie-Husl HHpOpMaIuu
U WLTIOCTPUPOBATh pellaeMble 3a/1a4i HECIOKHBIMU CXEeMaMU, TuarpaMMaMu, HHOU TpaduKoi
1 UX KOMOWHAIIASIMH.

YHuBepcanbHble KOMMYHUKATUBHBIE IEHCTBUS



Obwenue:

— B XOJIc OOCYXXJCHHs Y4eOHOTO Marepuaia, pe3yabTaToB JIAOOPATOPHBIX paboT H
NPOCKTOB 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYXKIAeMOH TEMbl W BBICKA3bIBaTh HJICH,
HAalleJICHHbIC Ha PEIIeHHUE 3a/1a4d U MOAJepKaHue OJaroenaTeIbHOCTH O0IEHMS,;

— COIIOCTaBJISITh CBOM CYXJICHHUS C CYXJICHUSMH JPYTUX YYaCTHUKOB JIMAJIOTa,
OoOHapY)KUBATh PA3JINYKE U CXOJICTBO MO3HIINH;

— BBIPAXAaTh CBOXO TOUYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

— HY6J'II/I‘IHO NpEACTaBJIATL PE3YJIbTAaThl BBIITOJHCHHOI'O (1)I/I3I/I‘-ICCKOI‘O OIlbITa
(9KCIIepUMeHTa, UCCIIeIOBaHUS, TIPOCKTA).

Coemecmnasn desamenpHoCmy (COMPYOHUYECMBO):

— NOHMMAaTh W UCIOJb30BaTh NPEUMYIIECTBA KOMAHAHON M WHAWBUIYaIbHOU
paboThI NMPH pelIeHNH KOHKPETHON (PU3NIECKOI MPOoOIIeMBbI;

— IPUHUMATh €M COBMECTHOM JesTEeIbHOCTH, OPraHU30BBIBATh JIEHCTBUA IO €€
JOCTYDKEHUIO: paclpesieNaTh poiid, 00CYXKJaTh MPOLECCHl U Pe3ylbTaThl COBMECTHOM pabOTHI;
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

— BBINOJIHATH CBOIO YacTh paboThl, 1OCTUTasi KAUECTBEHHOTO PE3yJibTaTa Mo CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JECHCTBHS C APYTMMHU WICHAMU KOMaH[IbI;

— OLICHMBATh Ka4yeCTBO CBOET0 BKJIaJa B OOIMMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHUBEpCAIBHBIE PETYJIATUBHBIEC 1EHCTBUS

Camoopzanmauuﬂ:

— BBISIBJISITH TIPOOJIEMBI B JKM3HCHHBIX W YUCOHBIX CHUTYAIUSIX, TPEOYIOIIMX IS
petieHus pU3NIeCKUX 3HAHUMH;

— OPUCHTHUPOBAThCSI B PA3JIMYHBIX  MOJXOJaX  MPHHATUS  pEIICHUI
(MHIUBHIyaIbHOE, IPUHATUE PEIICHUS B TPYIINE, IPUHATHE PEUICHUH TPYIIIION ),

— CaMOCTOSITEIIEHO COCTABJIATH AJITOPUTM PEIICHUs (HU3MUSCKOH 3a/1a4 WM TIJIaHa
UCCIIEIOBAaHUSI € Y4€TOM HMEIOIIUXCS PECYpcOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATH IMpeIaraeMbie BAPUAHTHI PEIICHUMH;

— Jienath BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlleHuE.

Camoxonmpons (pehrexcusn):

— JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalllu M MpeasaraTh IjiaH e€ n3MEeHeHHUs,

— OOBSICHATh MPUYMHBI JOCTHKEHUS (HEJOCTHXKEHUS) PE3yJIbTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

— BHOCUTb KOPPEKTHBBI B JAESTEIBHOCTh (B TOM YMCIE B XOJ BBINOJI-HEHUS
(U3NUECKOro MCCIIEOBAHUS MM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHHMBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIIUX TPYAHOCTEH;

— OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBHUSM.

Imouuonanvrvlit UHmMeNIeKm:

— CTaBUTh ce0s Ha MECTO JPYroro 4YejloBeKa B XOJI€ CIOpa WU IUCKYCCHH Ha
HAyYHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTHKY JPYTOro.
Ilpunamue ceda u opyzux:

— IpHU3HaBaTh CBOE MPaBO Ha OLIMOKY MpPH pElIeHUWH (U3NYECKUX 3aqady WIH B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI U TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATDBI

B npornecce u3ydyenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce y4eHUK HAYIUTCS:

— JIEMOHCTpUpOBaTb Ha IpuUMepax pojb U MecTo (U3MKU B (OPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MMPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M TEXHOJIOIMH, B
IIPAKTUYECKOU JIEATEIbHOCTH JIIOJICH;

— YYUTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (DPU3UYECKUX MOJIENICH: MaTepuaibHas
TOYKA, HHEpLUUAJIbHAS CUCTEMA OTCUYETA, UICATBHBIN I'a3; MOJEIN CTPOEHUS Ia30B, )KUJIKOCTEN U
TBEP/BIX TEJ, TOUYCUHBIN SIEKTPUUECCKUN 3aps]l IPH pelIeHNH (prU3nIecKux 3a/1a4;

— pacro3HaBaTh (hU3MYECKHE SBJICHUS (IPOIECChI) U OOBSACHATH UX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJISPHO-KHHETUYECKOW TEOPUH CTPOCHUS BEUIECTBA W DJICKTPOIMHAMHKH:
pPaBHOMEpPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEIHOE [BHKEHHE, CBOOOJHOE TMaJCHUE Tel,
JIBUKCHUE 110 OKPY)KHOCTH, WHEpIHs, B3amMmojecicTBue Ten, nuddysus, OpoyHOBCKOE
JIBUKCHHUE, CTPOCHHE KHUJIKOCTEH W TBEPABIX Tell, M3MEHEHHEe 00BEMa Tel NMPU HarpeBaHUU
(OXJIaKICHHUH ), TEIJIOBOE PABHOBECHE, HCIIAPEHUE, KOHICHCAIUs, TUIABJICHHE, KPUCTAJUIA3AIINS,
KUTICHHUE, BJIIAXXHOCTh BO37yXa, MOBBIIICHUE JABJICHHUS Ta3a MPHU €ro HArPEBAaHUU B 3aKPHITOM
cocylie, CBSI3b MEXJY IapaMeTpaMH COCTOSIHUSI ra3a B H30MpOIeccax; 3JICKTPU3aIUs Tel,
B3aUMO/ICHCTBHE 3apsI/IOB;

— OIIMCBHIBaTh MEXAHWYECKOE [JBW)KEHUE, UCHONb3Yys (U3MUECKUEe BEIMUYUHBL:
KOOpJAMHATA, IyTh, IIEpPEMELIECHUE, CKOPOCTb, YCKOPEHHME, Macca Tejla, CUJIa, UMIIYJIbC Tela,
KUHETHYEeCKasl SHEeprus, NOTEHIHaJbHas SHEeprus, MeXaHuueckas paboTa, MeXaHUYecKas
MOILHOCTh, TPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIHOJIb3YEMbBIX
BEJIMYMH, HMX OOO3HAUYEHUS U EIUHUIIBI, HAXOAUThb (OPMYJIbl, CBSA3BIBAIOIINE JIAHHYIO
(bu3HYECKYI0 BEIMYMHY C IPYTUMU BEJIUYUHAMM;

— OIIMCHIBaTh M3YyYEHHBIE TEIJIOBbIE CBOMCTBA TE€N M TEIUIOBBIE SIBICHUS, UCIIOJIb3YS
¢usnueckue BENMUYUHBL: JIaBJICHHE Tra3a, TeMIepaTypa, CpeIHss KHUHETHYecKas DSHEprus
XA0THUYECKOTO JBUKEHMS MOJIEKYJ, CPEIHss KBaJpaTUdecKass CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSAS 3HEprus, padboTa raza, KO3QQGUIUEHT MOJE3HOr0 JAEUCTBUS TEIJIOBOIO
JIBUTATENIS; IPU OMMCAaHUU NPAaBUIBHO TPAKTOBATh (PU3MUECKUIT CMBICT MCIIOIB3YEMbIX BEINYHH,
uX OOO3HAYEHHS M EAUHUIIBI, HaXOAUTh (HOPMYJbl, CBSA3BIBAIOIIME JIAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

— OIIUCBHIBATb M3YYEHHBIC DJIIEKTPUYECKHUE CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE
SBICHUS  (MIPOLECChI), HCHONb3ysd  (U3MYECKHE  BEIMYUHBI:  JJIEKTPUUECKUH  3apsj,
JJIEKTPUYECKOE II0JI€, HANPsKEHHOCTh, MOTEHLMAN, Pa3HOCTh IOTCHLMANIOB; IPHU ONMCAaHUU
NPaBUWIBHO TPAKTOBAaTh (DU3MUYECKHH CMBICT HCIOJNb3YEMbIX BEIUYMH, HUX OOO3HAYEHUS U
€MHMIIBI; YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOUINE JAHHYIO (U3NYECKYIO BEIHUYHUHY C JIPYTUMHU
BEJIMYMHAMU;

— aHANM3UPOBaTh (U3NYECKUE MTPOLECCH] U SIBICHUS, UCTOIb3Ys GU3NUECKUE 3aKOHBI U
INPUHLMIBL: 3aKOH BcemupHoro tsaroreHus, |, Il u Il 3axonst HproToHa, 3aKOoH coxpaHeHus
MEXaHMYECKOI SHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHIIMI CYNEPIO3UIIMH CHII, TIPUHIUI



paBHOIPaBUsl MHEPIHUAIBHBIX CUCTEM OTCUYETA; MOJIEKYIISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CpPEIHEH KHHETHUYECKOW SHEPruH TEIJIOBOTO JBMXKEHUS
MOJIEKYJ C aOCOJIOTHOW TEMIEepaTypoil, MepBBHId 3aKOH TEPMOJMHAMMKH; 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3akoH KyinoHa; mpu 3TOM pa3inuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

— OOBSCHATH OCHOBHBIC MPUHITUIBI JICHCTBUS MAaIMH, TPUOOPOB M TEXHUYCCKUX
YCTPOMCTB; pa3jinyaTh yCIOBUS UX OE30IACHOTO UCIOJIb30BAHUS B IOBCETHEBHON KU3HH;

— BBINOJIHATH YKCIEPUMEHTHI 110 MCCIEIOBAHUIO (PU3NYECKHUX SBICHUH M MPOLIECCOB C
UCTOJIB30BAHUEM TPSAMBIX W KOCBEHHBIX M3MEPEHHMH: TpU 3TOM  (HOpMYIHpPOBATH
npobiemy/3agadyy W TUNOTE3Y Yy4eOHOro OKCHEPUMEHTa; COOMpaTh YCTaHOBKY W3
IPEJI0KEHHOTO0 000PYA0BAHNUS; IPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBO/IBI,

— OCYUIIECTBIIATh MPSIMBbIE M KOCBCHHBIE M3MEPECHUS (DU3MYECKHX BEIMYUH; MPU ITOM
BBIOMpATh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHsS] W HUCIOJIb30BaTh HM3BECTHBIC METOJIBI OICHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

— HCCIIE0BATh 3aBHCUMOCTH MEXIy (H3UYECKUMHU BEIMYMHAMHU C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEpPEHH: MpH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh pe3yJbTaThl
HOJYYEHHOM 3aBHCUMOCTU (PM3NYECKUX BEJIWYMH B BUJE TaOJIUI U rpadUKOB, AeiIaTh BBHIBOJbI
10 pe3yabTaTaM UCCIICI0BAHNS;

— co0iroaTe mpaBmiIa 0€30MacHOrO TPyAa MPH MPOBEICHUH HCCICJOBAHUN B paMKax
yu4eOHOTO0 JKCIEPUMEHTa, Yy4eOHO-HCCIEAOBATEIbCKON M TPOEKTHOM JEeATEIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1aO0OpaTOPHOro 000PYA0BaHNUS;

— pcuiarb paC‘léTHHe 3aJa4d C SBHO 3aJaHHOMU (I)I/ISI/ILIGCKOI\/’I MOZCIJIbIO, HCIIOJIb3YHd
q)HSH‘leCKI/IC 3aKOHBI U MMPUHIUIIBI; HA OCHOBE aHaJIn3a YCJIOBHA 3aJa4n BBI6I/IpaTB (1)I/I3I/I‘IeCKy10
MOZACIb, BBIACIATH (I)I/I3I/I‘leCKI/Ie BCIIMYMNHBI H (I)OpMy.]'IBI, HeO6XOI[I/IMLIe oI eé peuicHus,
MMpOBOAUTDH paC‘léTH " OICHUBATDh PCAJIBHOCTD IMOJIYYCHHOI'O 3HAYCHU A q)H3quCKOﬁ BCJINYHUHEBI;

— pefuiaTb Ka4Y€CTBCHHBIC 3ala4u: BBICTPAWBATHL JIOTHUYCCKHU HCEIIPOTHBOPCUYNBYIO
HOCIIOYKY paccymneHHﬁ C OHOpOfI Ha H3YUCHHBIC 3aKOHBI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘-ICCKI/IC
SABJICHUA,

— UCIONB30BaTh TPU pEIIeHHH Y4eOHBIX 3a/lad COBPEMEHHbIE WH(OpPMAaIMOHHBIE
TEXHOJIOTHUH ISl TIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALUUd U TPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIpHON MH(OpMaMK, TOTYYEHHOW M3 Pa3NUYHBIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIyHaeMyr0 HH(OPMAITHIO;

— TMPUBOJAUTH TPUMEPHI BKIAJa POCCUUCKHX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOMIEr0 MHpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

— UCIMOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (HU3UKE B IOBCEIHEBHOW >KHU3HU IS
oOecrieyeHns 0€30MacHOCTH NMPHU OOpaIleHUuu C NMpHOOpaMH M TEXHUYECKHMHU YCTPOICTBaMH,



JUISL COXPAHEHHS 3JJ0POBbS W COOJIIOJIEHUS HOPM JKOJOTHYECKOTO TMOBEJACHUS B OKPYXKaloeh
cpene;

— paboTarh B TpYIIE C BBINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH, MIAHUPOBATH
paboTy TpymIbl, PalMOHAIBHO PACHPEACNATh OOA3aHHOCTU M IUIAHUPOBATH JESATEIHHOCTH B
HECTaHJAPTHBIX CUTYyallUsX, aJ€KBAaTHO OLICHUBATh BKJIAJ KaXXJIOIO U3 YYACTHUKOB IPYIIIBI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

HeneBoii mpuopurer Ha ypoBHe QOOQO: co3nanue OJArONPUATHBIX YCIOBHM ISt
pa3BUTHS COLMAIBLHO 3HAUYMMBIX OTHOIICHHMH UIKOJIBHUKOB MU, NPEXIE BCEro, HEHHOCTHBIX
OTHOIICHU:

1) K CEMbE KaK ITIJaBHOM OIIOPE B )KM3HU YEJIOBEKA U UICTOYHUKY €r0 CYACThS;

2) K TpyAy KaK OCHOBHOMY CIOCOOY JOCTHXKEHMsI >KU3HEHHOI'O OJIaronoiydus
YeJ0BEKa, 3aJOTy €ro YCHENIHOro MpOo(eCCHOHAIBHOTO CaMOOMpPEICHEHUsI M OLIYIICHUS
YBEPEHHOCTH B 3aBTPAILIHEM JIHE;

3) K CBOEMY OTEYECTBY, CBOEH Majod M 0oibmIoii PomuHe kKak MecTy, B KOTOPOM
YEJIOBEK BBIPOC U IO3HAJ IIEPBBIE PAJOCTU M HEyIadM, KOTOpas 3aBEllaHa eMy NpeJKaMu U
KOTOPYIO HY)KHO 00eperarts;

4) K MIPUPOJIe KaK UCTOUHUKY KU3HHU Ha 3eMJie, OCHOBE CaMOr0 €€ CYIIECTBOBAHUS,
HYKJIAIOIIICHCsl B 3alIUTE U TOCTOSSHHOM BHUMAaHUU CO CTOPOHBI YETIOBEKA;
5) K MHUPY KaK TJIJaBHOMY MPUHIUITY YEIOBEYECKOT0 OOIISKUTHUS, YCIOBUIO KPEMKON

JIpYKObl, HANTKXUBAHUIO OTHOIIEHWH C KoJuleraMu 1o pabore B OyaymeM U CO3AaHHUIO
0J1aronpusATHOrO MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMbE;

6) K 3HaHUSM KaK HMHTEIUIEKTYalbHOMY pecypcy, obOecrneunBaromeMy Oyayiinee
YeNoBeKa, Kak Pe3yJbTaTy KPOIMOTIMBOrO, HO YBJIEKATEILHOTO Y4eOHOTO TPY/Ia;
7) K KyJbType Kak JyXOBHOMY OOraTrcTBy o0OIIECTBA U BaKHOMY YCIIOBUIO

OINYIICHHUA YCIIOBCKOM ITOJIHOTBI HpO)KHBaCMOﬁ JKU3HH, KOTOpPOC AT €My YTCHUC, MY3bIKa,
HCKYCCTBO, TC€ATP, TBOPUYCCKOEC CaAMOBBIPAKCHUE,

8) K 370POBBIO KaK 3aJlOTy JOJrOM M aKTUBHOW XM3HU YEJIOBEKa, €ro XOPOIIEro
HAaCTPOCHMSI M ONITUMUCTUYHOTO B3TJIsA1a HA MUD;
9) K OKpPYXXalolUM JIOASM Kak Oe3ycJIOBHOW W aOCOJTIOTHOM IIEHHOCTH, Kak

PaBHOTIPAaBHBEIM  COLMAJIBHBIM  MApTHEpaM, C KOTOPBIMH  HEOOXOJUMO  BBICTPauWBATh
NOOpO’KeNaTeIbHbIE W B3aMMOIIOJICP)KUBAIONINE OTHOIICHHS, JAIONIMe YEIOBEKY pallocTh
0OIIIEHUS U TTO3BOJIAIONINE U30EeTraTh YyBCTBA OJIMHOYECTBA;

10) K camMuM ce0e Kak Xo03s€BaM CBOEH CyabObl, CaMOOMpPENESIONINMC U
caMOpETH3YIOIUMCS JIMYHOCTSIM, OTBEUAIOIINM 32 CBOE COOCTBEHHOE Oy TyIiee.

HaumenoBa | KoandecTBo 4acoB

Ne  Hue
KonTtpoas IMpakruuec  DJIEKTPOHHbIE (UH(pPOBBIE)
n/  pa3aeJioB U Bcee
o HbIe KHe o0pa3oBaTesbHbIEe pecypchl
n TeM ro
padoThI padoThI
NPOrpaMMmblI

Paznean 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

bubmmoreka IIOK
https://m.edsoo.ru/7f41bf72

®usnka 1 https://banktestov.ru/test/3674
11 METObI 2 https://fipi.ru

Hay4qHOTO https://fg.resh.edu.ru/functionall

MO3HAHUS iteracy/e

vents



https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/

Hroro no pazneny

2

Paznesn 2. MEXAHUKA

2.1

2.2

Kunematuka

JvnHamuka

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72

https://banktestov.ru/test/3674
https://fipi.ru

https://fg.resh.edu.ru/functionall
iteracy/e

vents

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

https://banktestov.ru/test/3674
https://fipi.ru

https://fg.resh.edu.ru/functionall
iteracy/e
vents

2.3

3aKOHBI
COXPaHCHHUS
B MEXAHUKE

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

https://banktestov.ru/test/3674
https://fipi.ru

https://fg.resh.edu.ru/functionall
iteracy/e
vents

Hroro no pazneny
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Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

bubmmoteka IIOK
OCHOBBI https://m.edso0.ru/7f41bf72
MOJIEKYJISIPH https://banktestov.ru/test/3674
31 o- 9 https://fipi.ru
KHHEeTHYEeCK https://fg.resh.edu.ru/functionall
oli TEOpHUH iteracy/e
vents
bubnmorexa LIOK
https://m.edsoo.ru/7f41bf72
OCHOBEI https://banktestov.ru/test/3674
3.2  TepMoaMHaM 10 https://fipi.ru
UK https://fg.resh.edu.ru/functionall
iteracy/e
vents
A but6mmoreka [IOK
rperaTHeie
33 COCTOSHIS 5 https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
BCIIICCTBA.

https://fipi.ru



https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/

da3oBbIe https://fg.resh.edu.ru/functionall
epeXoIbl iteracy/e
vents
Hroro mo pazueny 24
Paznen 4. 9JIEKTPOJIMHAMUKA
bu6nunoreka LIOK

https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674

4.1 JneKTpocTaT 10 1 2 https://fipi.ru
uKa https://fg.resh.edu.ru/functionall
iteracy/e
vents
ITocTrostHHBI bubnunoreka LIOK
7} https://m.edsoo.ru/7f41bf72
IIEKTPHUYECK https://banktestov.ru/test/3674
4.2 Wil TOK. 12 1 3 https://fipi.ru
Toku B https://fg.resh.edu.ru/functionall
pa3IMYHbBIX iteracy/e
cpenax vents
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE
KOJIMYECTBO
YACOBIIO 68 4 10

[NPOTPAMME



https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/

ITOYPOYHOE IIVTAHUPOBAHMUE (KTII)

n/n

Jara
NPOBeACHUA

02.09

05.09

09.09

Tema ypoka

IlocTossHHBIE MAarHUTHI K UX
B3auMoOJIeHcTBHE. MaruuTHoOE moJe.
Bexrop MarHuTHOM MHAYKUMU. JInHUKM
MAarHUTHON MHIYKLIHHU

MarauTHOE 10Jie MPOBOIHUKA C TOKOM.
OnbiT Opctena. Bzaumoaelicteue
MPOBOJTHUKOB C TOKOM

JlaGopaTtopHas paborta «3yueHue
MarHUTHOTO TIOJISI KATYIITKH C TOKOM)

I[OMaIIIHee 3aJJaHue

§1,2

§ 1, 2 (moBTOPUTH)

§3

12.09

JlelicTBME€ MarHUTHOTO TTOJIST Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.
JlaboparopHas pabora «MccrnenoBanue
JEUCTBHUS MOCTOSTHHOTO MarHuTa Ha
PaMKy ¢ TOKOM»

§ 3, 4 (KOHCHEKT)

16.09

JlelicTBME MarHUTHOTO TTOJIS Ha

JBIKYIIYIOCS 3apSDKEHHYIO YaCTHUILY.
Cuna Jlopenna. Pabora cunbl Jlopenmna

§ 4 (moBTOPUTD)

10

19.09

23.09

26.09

30.09

03.10

OnexTpoMarauTHas HHAYKIMs. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIHUH. 3aKOH 3JIEKTPOMarHUTHOM
naaykunu Papanes

JlaGopartopHas pabota «lccnenoBanue
SIBJICHUS 2JIEKTPOMarHUTHOM
MHIYKIIAW

NunykTuBHOCTS. SIBIEHUE
camonHaykiuu. 9J1C caMOMHAYKINN.
OHeprus MarHUTHOTO TI0JIS KaTYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIE

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUThI, JJIEKTPOJBUTATEND,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
MHJYKIIMOHHAs [1€Yb

O6o6maromuii ypok «MarautHoe mosie.
DJEKTPOMArHUTHAS UHIYKITUS

§ 5,6, c.(P): 923, 925,
932

§ 5, 6 (MOBTOPUTH)

§7,c.(P): 939

§8

§ 1-8 (moBTOPUTH)

11

07.10

KonTponbhas pabota no teme
«MarautHoe noje. DJIeKTpOMarHuTHas

§ 1-8 (moBTOPUTH)




WHIYKIUSD)

12

13

14

15

16

17

18

10.10

14.10

17.10

21.10

24.10

07.11

11.11

CB0OOIHBIE MEXAHUYECKIE KOIeOaHUs.
Iapmonmnueckue KoneOaHusl.
YpaBHEHHE rapMOHUYECKUX
konebanuit. [IpeBpaienue snepruu

JlaboparopHas padorta «/ccnenoBanue
3aBUCUMOCTH NIEPHOJA MAJIBIX
KoJieOaHu¥ Tpy3a HAa HUTHU OT JIJIMHBI
HUTU U MACCHI TPy3a»

Koneb6atenpnbiit koHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHBIC KOJIcOaHUs B
HJCATbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaNOTUs MEKy MEXaHHYECKUMHU U
ANEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH cCOXpaHEHUS
SHEPTUU B UI€aIbHOM KOJIe0aTeIbHOM
KOHTYpe

[IpencraBneHue o 3aTyxaronmx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Koje0anus

[Iepemennsblii Tok. CUHYCOMIABHBIN
MepeMeHHbIN TOK. MOIITHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsDKEHUS

Tpancdopmarop. [Ipoussozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

§ 9, c.(P): 944, 948

§ 9 (moBTOPHTH)

§ 10

§ 16 (koHucrekT), ¢.(P):
956, 957

§ 11, 12

§ 15, c.(P): 964, 966

§ 19 (xoHcIeKkT)

19

14.11

Y CTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro ToKa, JTNHUN
JJIEKTpoIepesay

§ 16, 17

20

18.11

DKOJIOTHYECKHE PUCKU TIPU
MIPOM3BOCTBE IEKTPOSHEPTHH.
Kynbrypa ncnons3oBaHus
9JIEKTPOIHEPIUHU B MIOBCEIHEBHON
KHU3HU

§ 16, 17 (moBTOPUTH)

21

21.11

MexaHn4ecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth
pacupocTpaHeHN U JJIMHA BOIHBEI.

§ 20 (koHucrmekT), ¢.(P):
1014, 1017




HOHepe‘-IHBIC " OpOJ0JIbHBIC BOJIHBI

99 25.11 3Byk. CkopocTb 3ByKa. [ poMKOCTh § 22,23
3ByKa. Beicora ToHa. TemOp 3ByKka
28.11 DNIEeKTPOMarHUTHBIC BOJIHBI, UX § 24 ¢.(P): 1006, 1009
23 cBoiicTBa U ckopocTs. [llkana 101 0’ e ’ ’
AJIEKTPOMATrHUTHBIX BOJIH
02.12 [IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS.
24 Pa3Butue cpencts cBszm. § 20-24 (moBTOPHUTH)
Pagnomokanus
25 05.12 Kontponsnas pabdora «Konebanus u § 20-24 (1IoBTOPHTS)
BOJIHBD»
09.12 [IpsiMonuHEHOE pacpoCcTpaHEeHUE
26 CBETa B OJHOPOJHOM cpejie. TodeuHbIit § 25, 26
HUCTOYHHUK cBeTa. JIyu cBera
12.12 O .3
Tpa)XCHHUE CBETa. 3aKOHBI 0Tpa>i<eHH;1 § 27, 28, ¢.(P): 1023,
27 cgeta. [locTpoenue usodpakeHuit B 1025
IUTOCKOM 3€pKaJie
16.12 [Ipenomiienue ceta. [lonnoe
28 BHYTpEHHEE OTpaxkeHue. [IpenenbHblii § 28, 30
YTOJI IIOJIHOTO BHYTPEHHETO OTPayKEHHUSI
29 19.12 JlaboparopHas pabota «3mepenue § 25, 26
MOKa3aTessl MPEIOMIICHHS CTEKIIa»
23.12 J i 0 i
un3bl. [locTpoeHue 1/135) paKEHHIA B § 30, 31, c.(P): 1031,
30 nmunH3e. Dopmyrna TOHKOM TUH3HIL. 1032. 1033
VBennueHne JTNH3BI '
26.12 J n
31 a6v0paT0pHa;1 pa60Tzi «HccnenoBanue § 30, 31 (moBTOpPUTS)
CBOWCTB M300paXeHUI B IMH3AX)»
30.12 Hucnepcus cBeta. CloKHBIN cOCTaB
39 6enoro ceera. L{ert. JlabopaTopnas §33,34
pabora «Habmroienue aucrepcuu
CBETa»
33 13.01 WNnuTepdepennus crerta. I[H(i)';.)axunz § 35, o.(P): 1057
ceta. [luppakuuonHas pemerka
34 16.01 IlonepedHOCTh CBETOBBIX BOJIH. § 36, 37
[onspusanus ceera
35 20.01 OnTrueckue MpruOOPHI U yCTPOMCTBA U § 38, 39
yCJIOBHS UX O€30MaCHOTr0 MPUMEHEHUS
23.01 r
o PaHUIIBI HpI/\IIMeHI/IMOCTI/I § 40, 41, c.(P): 1080,
KJIacCHYeCKOW MexaHuKH. [locTymnarsl 1094
CTIEUANBHON TEOPHH OTHOCUTEIIEHOCTH
37 27.01 OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. §41,42




3ameJieHre BpEeMEHH U COKpaIleHUE
TUINHBI

38

39

40

30.01

03.02

06.02

OHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulbl. CBSA3b MACChI C SHEPTUEHN U
HUMITYJIbCOM. DHEPIUsl MOKOs

Kontponbnas padota «OnrTuka.
OCHOBBI crieNMATILHON TEOpUHU
OTHOCUTEILHOCTH

®otonsl. Dopmyna [Inanka. Dueprus u
UMITYJIbC (POTOHA

§ 43

§ 32-42 (MOBTOPHUTH )

§ 45, c.(P): 1110, 1111

41

10.02

OTKpbITHE U HCCIIEI0BAHUE
dororddekra. Onwitel A. I'. CroneroBa

§ 46, 47

42

43

13.02

24.02

3akonsl pororddexra. YpaBHEeHHE
DuiamTeiHa 1 Gotodrddekra.
«Kpacnas rpanuna» potosddexra
Jasnenue cBera. Onbitsl [1. H.
JlebeneBa. XMMHUYECKOE ICHCTBUE CBETA

§ 48, c.(P): 1116, 1124

§ 49, 50

44

27.02

TexHudeckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
(boT037eMEHT, (POTONATUHK, COTHEUHAs
Oarapes, CBETOIUO]

§ 51, 52

45

03.03

Pemrenne 3agad mo reme «DI1€MEHTHI
KBAHTOBOU OIITUKHN)

§ 53, c.(P): 1148, 1150,
1153, 1154, 1163

46

47

06.03

10.03

Monenb aroma Tomcona. OmBITEL
Pezepdopaa o paccesHUIO 0-4aCTHII.
[LmanerapHast MoJienb aToMa

IToctynarter bopa

§ 54, 55

§ 53, 55 9noBTOPUTH)

48

13.03

W3nyuenue u nornouieHue GoToHOB
IIPU NIEPEX0/ie aTOMa C OJTHOTO YPOBHS
SHEPIrUM Ha Apyrou. Buasl criekTpos

§ 56

49

50

51

52

17.03

20.03

24.03

27.03

BomoBele cBoiicTBa yacTHIl. BOTHEI e
bpoiina. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHY)KJICHHOE
W3JIy4YCHHUE

OTKpbITHE paInOAKTUBHOCTU. OMBITHI
Pezepdopaa o onpeaenennio cocrara
PaarOaKTUBHOTO U3JITYYEHHUS

CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BiausiHue paainoakTUBHOCTH
Ha KUBbIE OPraHU3Mbl

OTKpBITHE IPOTOHA U HEUTPOHA.

§ 57, 58

§ 58, 59

§ 60, 61, c.(P): 1173,
1178

§ 62, 64




N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnan. 'aMmma-uznydyenue

53

07.04

OHeprus cBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. SInepHelil peakTop.
[Tpo6nembl, epCreKTUBEL,
9KOJIOTMYECKUE aCIIEKThI IACPHON
JHEPreTUKN

§ 65, 66, c.(P): 1211

54

10.04

DneMeHTapHble yacTulibl. OTKpBITHE
Mo3uTpoHa. MeToIbl HAOMIOACHUS U
pEerucTpanuu 3JIeMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3auMoercTBUA. EnuHCTBO
(bu3nUecKoil KapTUHBI MUPa»

§ 67 (koucrmiekr), c.(P):
1215

55

14.04

Bun 3Bé3aH0T0 Heba. Co3Be3aus, spKue
3BE3IbI, IUTAHETHI, UX BHIMMOC
nmkenue. CoaHeuHas cucTeMa

§ 68

56

57

58

59

60

17.04

21.04

24.04

28.04

05.05

Connne. CojaHeuHas aKTHBHOCTD.
Ncrounuk snepruu CosHua u 3BE311

3BE37bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE37bI ITIABHOM 11OCJIEJ0BATEIbLHOCTH.
BnytpenHnee cTpoeHue 3BE3.
CoBpeMeHHbIE NPEACTABIECHUS O
MIPOUCXO0XACHUHU U 3BoJoluu CosHua u
3BE3]T

Muineunsiii Ilyte — Hama I'anakTuka.
[Tonoxenue u apmxenne CosHua B
lNamaktuke. ['anmaktukn. Y€pHbIe BIPHI
B s/Ipax rajJakTHK

Bcenennas. Pa30eranue rajakTuk.
Teopus boabmoro B3peiBa. Penukrosoe
n3nydyeHne. MerarajiakTuka

HepemeHHHe HpO6HCMBI ACTPOHOMUU

§ 69, 70

§71,72

§ 73,74

§ 75

§ 76

61

62

63

08.05

12.05

15.05

KontponbHas padota «2J1€MEHTHI
aCTPOHOMUU U acCTPOPU3IUKK»

Ob6o6maromuit ypok. Poib pusuxu un
ACTPOHOMHUU B YKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIHMATbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
9eJoBeKa

O6o6maromuii ypok. Pois u Mmecto
(U3UKU ¥ ACTPOHOMUH B COBPEMEHHOI

KapTOUYKU

KapTOUKH

KapTO4YKHN




Hay4YHOU KapTUHE MHPA

64

65

66

19.05

22.05

O6o0maromuii ypok. Pons puzundeckoit
TEOpHH B (HOPMUPOBAHUU
MIPEJICTABICHUHN O PU3NUYCCKON KapTUHE
MUpa

O6o0maromuii ypok. Mecto
(bU3MIECKOi KapTUHBI MHPa B 00IIIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUNA O PUPOIC

PesepBHbIil ypok. MarHuTHOE 10JIE.
DneKTpOMarHuTHas UHAYKLIUS

KapTOUYKU

KapTOYKU

KapTO4YKH

67

Pesepubiit ypok. OnTuka. OCHOBBI
CHeIHaIbHON TeOpUH OTHOCUTEIBLHOCTH

KapTOYKU

68

Pesepnbiii ypok. KBanToBas ¢pusuka.
DeMeHTBl aCTPOHOMHUU M aCTPOPUIUKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KapTOUYKU

68




CUCTEMA OIEHKH JOCTUKEHUHA INIAHUPYEMBIX PE3YJIBTATOB

Cucrema OICHKH )IOCTI/I)KeHI/Iﬁ, Oﬁy‘laIOIIII/IXCﬂ BKJJIIOYA€CT: BBIIIOJIHCHUC
J'Ia60paTOpHBIX, CaMOCTOATCIIbHBIX MW  KOHTPOJIBHBIX pa60T. HpI/I OTOM  HCIIOJIB3YCTCA
TpaaAuLIUOHHAA 5 OanpHas cucTeMa OLICHUBaHNA.

OIIeHKa OTBETOB YYalllUXCH

Onenka «5» CTaBUTCS B TOM Clly4ae, €CIM YyYalllMHCs IOKa3bIBA€T BEPHOE IOHUMAaHME
(U3MUECKOil CYITHOCTH pacCMaTPUBAEMBIX SIBICHUI M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA, a
TaK K€ MPaBUIbHOE ONpejeieHue (PU3MUECKUX BEIUMYMH, UX €IUHUI] U CIOCOOOB M3MEPEHUS:
NPaBUJIBHO BBINIOJHIET YEPTEXKH, CXEMbl M T'padUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHy,
COIIPOBOXKIAET pPaccka3 COOCTBEHHBIMM IPUMEpPAMHU, YMEET IPUMEHATh 3HaHMS B HOBOM
CUTyallUd IPHU BBIIOJHEHUM IIPAKTUYECKUX 3aJaHMUM; MOXKET YCTAHOBUTHb CBS3b MEXKIY
U3y4yaeMbIM M paHee H3y4yeHHBbIM MaTepuajoM IO Kypcy (U3UKH, a TakkKe ¢ MaTepHalioM,
YCBOCHHBIM IIPY U3YYEHHUU APYTUX NPEAMETOB.

Onenka «4» cTaBUTCS, €CIM OTBET YUYEHHKA YJIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUAM Ha
OLIEHKY 5, HO JJaH 0e3 UCIHOJIb30BaHUs COOCTBEHHOIO IJIaHa, HOBBIX IIPUMEPOB, 0€3 NPUMEHEHUS
3HaHUH B HOBOW CHUTyaluu, 6€3 MCIOIB30BAaHUS CBS3EH C paHee M3y4YEeHHBIM MaTEepHajOM U
MaTEpUaOM, YCBOCHHBIM IPU M3YyYEHUHM Jp. NPEIMETOB: €CIN YyYalllMWCA JONYCTUI OJHY
omMOKy WM He Ooiee IBYyX HEAOYETOB M MOXKET WX HCIPABUTh CAMOCTOSTEIBHO WM C
HEOO0JIbIION OMOILBIO YUUTEJIS.

Ornenka «3» CTaBUTCS, €CIM YYAIIUHCS MPABUIHHO TOHUMAET (PU3NYCCKYIO CYIIHOCTH
paccMaTpUBaeMBbIX SIBJICHHM M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/EIbHbIE MPOOEIHI B
YCBOCHHUHU BOIPOCOB Kypca (PU3WKH, HE MPEMSATCTBYIONINE AATbHEHIIIEMY YCBOCHHIO BOIIPOCOB
MPOrpaMMHOT0 MaTepuaia: yMeeT NMPUMEHSATh MOJyYeHHbIe 3HAHUS TMPH PEHICHUH IMPOCTHIX
3a/1a4 C UCIOJL30BaHNEM T'OTOBBIX (DOPMYII, HO 3aTPyIHSCTCS MIPH PEUICHUH 3aja4, TPEOYIOIIIX
npeoOpa3oBaHrs HEKOTOPBIX (HOpMyIl, AOMYyCTUNl He Oojee OAHOW TIpyOol OIMOKKM U ABYX
Heou€TOB, HE Oosiee OAHOW TpyOOM M OAHOM HerpyOoil omuoOku, He Oonee 2-3 HerpyObIX
OImMOOK, OHON HErpyOOi OIMMOKU U TPEX HEOUETOB; TOMYCTUI 4-5 HETOUETOB.

Orenka «2» CTaBUTCA, €CIU YYaIUICS HE OBNaJeNl OCHOBHBIMU 3HAHUSIMHU U YMEHUSIMU B
COOTBETCTBUU C Tpe6OBaHI/I$[MI/I HpOFpaMMI)I u I[OHYCTI/IJ'I 6OJ'IBIH€ OHII/I6OK u HCI[OLIéTOB yeMm
HEOOXOINMO JIS OLIEHKH «3».

Ouenka KOHTPOJILHBIX padoT
Orenka «5» cTaBUTCS 32 pabOTY, BBIIOJIHEHHYIO TTOTHOCTHIO 0€3 OMMOOK M HeJJOUETOB.

Ornenka «4» craBUTCS 3a padOTy, BBITOJHEHHYIO TIOJHOCTHIO, HO TPY HAJIMYUU B HEH He
OoJiee oTHOM TPyOOH U OJTHOU HErpyOOil OIIIMOKK U OJHOTO HEIOUETa, HE OoJiee TPEX HEOUETOB.

Onenka «3» CTaBUTCS, €CIIM YYEHUK MTPaBUIILHO BBINOJIHUII HE MeHee 2/3 Bcelt paboThl WK
JIOTTYCTUJT HE OoJiee OTHOM rpy0oit omMOKH U IBYX HEA0UETOB, HE OOJIee OTHON TPpyOO OITHOKH
U OHOH HerpyOo# ommOku, He Ooyiee Tpex HerpyObIX OHIMOOK, OJHOW Herpy0oil ommoOku u
TpeX HEAOYETOB, IPU HAINYUH 4 - 5 HENOUETOB.

Omenka «2» CTaBUTCS, €CIIM YUCIIO OMHOOK U HeJOYETOB MPEBBICHIIO HOPMY ISl OIEHKH 3
WM NIPaBUJIBHO BBITOJIHEHO MeHee 2/3 Bcell paboThI.



Ouenka j1a00paTopHbIX padboT

OneHka «5» CTaBUTCS, €CIM YyYallUWACA BBIMOJHSAET paboTy B TIOJHOM 00BEME C
COONIOZICHMEM HEOOXOJAMMON TIOCTIEIOBATEIBHOCTH TIPOBEACHHS OIBITOB W HU3MEPEHUH;
CaMOCTOSITENIbHO ¥ PAalMOHAIBHO MOHTUPYET HEo0XOoauMoe OO0OpYyIOBaHHE; BCE OIBITHI
MMPOBOAUT B YCJIOBUAX U PCIKHUMAX, O6CCH€‘II/IBaIOH_[I/IX MOJIYYCHHUC NPABUIIBHBIX PC3YJIbTATOB U
BBIBOJIOB; COOJIIO/IaeT TpeOOBaHUs MpaBuUil O€30MaCHOCTH TPyJda; B OTYETE MPABUIBHO U
AKKypaTHO BBITIOJHSET BCE 3alKCH, TAONWIbI, PUCYHKH, YEPTEKU, TpadUKH, BBHIYHCICHUS;
IMMPpaBUJIbHO BBIIIOJIHACT aHAJIU3 HOFpGLHHOCTCfI.

OrneHka «4» CTaBUTCS, €CIIM BBITTOJIHEHBI TPEOOBAHUS K OIIEHKE «5», HO OBUIO JOIMYIICHO
JIBa — TPU HEJI0YETa, HE OoJiee OJTHON HEerpyOol OMIMOKH M OJTHOTO HEe0uETa.

Ornenka «3» CTaBUTCS, €ClU padoTa BBIMOJTHEHA HE MOJTHOCTHIO, HO 00BEM BBITOJIHEHHOM
YacTH TaKOB, IIO3BOJIICT TIOJYYHTh IPABHIBHBIE DPE3YJIbTaThl W BBIBOJBI: €CIH B XOJE
NPOBE/ICHUS ONBITA K U3MEPEHUH OBLITN JTOMYIEHBI ONTHOKH.

OI_IeHKa «2» CTaBUTCs, €CIN pa60Ta BBIINOJIHEHA HE IOJHOCTBHIO M O0OBEM BBHIOJHEHHOU
qaCcTu pa6OTI>I HC TMO3BOJCT CACIATh IIPAaBUJIBHBIX BBIBOJOB: €CJIM OIIBITBI, HU3MCPCHMUA,
BBIYHCIICHUA, Ha6JHOI[eHI/I$I MMPONU3BOAMNINCE HECTIPABHUJIBHO.
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