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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢Qu3uke 06a30BOro ypoBHS Ha ypOBHE CpeIHEro o0Iiiero oOpa3oBaHUS
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.

Conepxanve mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa obOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gusnke Ha 6a30BOM
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 cocraBieHa Ha OCHOBAHUU CIIEIYIOIIUX TOKYMEHTOB:

- O®epnepanbHbii 3akoH OT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoi
®enepanumny;

- [Ipuka3z MunuctepcrBa oOpa3oBanus u Hayku Poccuiickoit @enepauyu ot 17.05.2012 Ne
413 «OO6 yTBepxkaeHUH (eaepalbHOr0 TOCYyAapCTBEHHOIO0 00pa30BaTeNbHOIO CTaHAapTa
cpenHero obmiero oopazoBanus» (pea. ot 12.08.2022 Ne 732)(dI'OC COO);

- Ilpukaz MunnpocBemenuss Poccun ot 23.11.2022 Ne 1014 «OO6 yTBepxkaeHUU
denepanpHON 00pa30BaTENLHONM MPOTrPAMMEI cpeHero oomero oopazoanus» (OOIT COO);

- OcHoBHasg oOpa3oBarenbHas Iporpamma cpeaHero oomero oobpasoanus MKOVY
«l"opmeuenckas COII unmenu H. U. XKuponkuna» na 2023-2025 yueOnsiii roa. [Ipukasz Ne 111
— O/l ot123.06.2023 1;

- IlonoxxeHne o paboymx mnporpammax y4eOHBIX MPEIMETOB, Y4eOHBIX KypcoB (B TOM
qucie BHEYPOUHOH JesITenbHOCTH), yueOHbIX Moayiel yuurenst MKOYVY « opmedyenckas COILI
umenu H. U. XKuponkuna» B coorBercTtBuu ¢ TpeboBanusmu OI'OC u POIIl HavambHOTrO
o011ero, OCHOBHOro oOImiero u cpeaHero oomiero obpaszoBanus. [Ipukasz Ne 124 — O] or
30.08.2023 r.

[Tporpamma o ¢pu3nKe BKIOYAET:

® [UIAHUpPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3YyJIbTaThl IO rojiaM O0yUeHUs;

e cojnepkaHue yueOHoro npeamMera «Du3nkay 1mo rogaM oOydeHusl.

®u3rka Kak Hayka o HanboJjee 00IIKX 3aKOHaX NMPUPObI, BEICTyIas B KauecTBe y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIeM MHDE.
[konpHBIH Kypc (U3MKK — CHCTEMOOOpA3YIOUIUN [Jisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, ouonoruel, usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TIOJYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3yueHune Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00yJaromuxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh Hay4HbII METO/1 MO3HAHUS MPY BHINOJIHEHUH UMHU yUYeOHBIX HCCIEeI0BaHUI.

B ocHOBY kypca (pu3uku 1751 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PH3MKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ HEW MaTepHal Kypca (GU3UKH 0ObeAUHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE IPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeanogaraeT UClob30BaHUE T'yMaHUTapHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HakOMCTBO C HIMPOKHM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTMYECKUX NPHIIOKEHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.

Hoes skonozuzayuu peanusyeTcss TMOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPIKAHMS,
HOCBALIEHHBIX 3KOJIOI'MYECKMM MpoOseMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYKACHHUS MPoOIIeM palliOHAIBHOTO PUPOJIOTIONB30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

CrepKHEBBIMH DJIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHEero o0mero oOpa3oBaHUS
ABIISIOTCS  (pU3MUecKkue Teopuu ((HopMHUpPOBaHHME MPEICTABICHUH O CTPYKTYpe IMOCTPOCHHS
¢usnveckoil TeopuH, poiaM (yHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
IpPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, JJI ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MTPOIIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOIX0 B Kypce (DU3UKU peau3yeTcs MpexIe BCero 3a Cuér
OpraHu3alluy SKCIIEPUMEHTAILHON NIESTEIbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHBIX PaboT, KOTOphIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OONIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BrlaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
NPOBOUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYaCTHHKAMH O0pa30oBaTeIbHOTO
npoliecca UCXOsl U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalIeHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieuynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIIEIOBaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHuE yaenseTcs peleHHIo pacuéTHBIX U KadecTBEHHBIX 3aj1ad. [lpu sTom
JUTSL pacU€THBIX 3a/1a4 TPUOPUTETOM SIBIISFOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. [l Ka4eCTBEHHBIX 33a]ad MPHOPUTETOM
ABJISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromme BbIOOpa (PU3MYecKOW MoOJenu s CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum c¢ TpedoBaHusimu PI'OC COO Kk MaTepuaaIbHO-TEXHHUUECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BBI YpOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0rmrero o0pa3oBaHUS JIOJDKEH M3ydaThCs B YCJOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBHUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOr0 IuKia. B xabunete
(bu3HKH T0JKHO OBITH HEOOXOAMMOE JTabopaTOpHOE 000PYIOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHUUECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyioBaHuUeE.

JleMoHCTpaiMoHHOE 000py/noBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHOH JOCTaTOUYHOCTH M 00ECTIeUMBaeT IMMOCTAHOBKY TEPEUMCICHHBIX B MPOrpamMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYZOBaHUE JJIS YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILIEKTOB M oOecreuynBaeTcss B pacdyére OJHOTO0 KOMIUIEKTa Ha JBYX
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oOyuaronuxcsi. TeMaTHyecKre KOMIUIEKTHI JIa0OpaTOpHOTrO OOOPYIOBaHUS JOJIKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ LU(POBBIX TaOOPATOPHIl.

OCHOBHBIMU TIENISIMU U3Y4€HUs (PU3UKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

dbopMUpOBaHHE WHTEpeca M CTPeMIICHUs OOydJalolmuXcs K HAYYHOMY HW3YUYCHHIO
MPHUPOJIBI, PA3BUTHE UX UHTEIICKTYalIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUH O HAydYHOM METOJe IMO3HaHUsA © (OPMUPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIICHHSI K OKPYKAFOIIUM SIBIICHHSIM;

(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAILHBIX 3aKOHOB (PU3UKH,

dbopMUpOBaHHE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UUECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHpoBaHUE TIPEACTABICHUN O PO (DU3MKH JUIA Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TCXHUKH ¥ TEXHOJIOTHUH.

JlocTrokeHre 3TUX Iesiel 00eCIeYrBaeTCsl PEIICHUEM CIIEAYIONIMX 3a7ad B IpoIecce
M3yYCHHS Kypca (QU3UKM Ha YPOBHE CPEIHETO O0IIETr0 00pa30BaHuUs:

MPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3UIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISAPHYIO (PU3UKY, STIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPOPU3HKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
Gu3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHHH B
MOBCEHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOW (u3HuecKoi
MOJIEIbIO, 3aJa4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoin
MOJIeJIY, aJIeKBATHOW YCJIOBHSIM 3a]1a4H;

MOHUMaHWe (PU3UYECKHX OCHOB M MPUHIIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUSA HA OKPYKAIOIIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOSATEIHLHOTO TUTAHUPOBAHUSI U TIPOBEACHUS (PU3MUECKHUX
DKCIIEPUMEHTOB, aHallM3a W  WHTEepIpeTanud  UHGOpPMAlUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIy4EHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHH) Ha ypOBHE CpefHero oOiero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 dacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JeJIaeT BBIOOp TPOBEICHUS JT1abOpaTOPHBIX padOT W
OTIBITOB C YYETOM UHIUBUAYATBHBIX 0COOCHHOCTENH 00yJatOIIUXCSl.

Pabouas nporpamma peanusyercs B TOM YHCIIE U Yepe3 UCIOIb30BaHUE BOCIIUTATEIILHOTO
MOTEHIIMala YPOKOB MAaTeMaTHKH. JTa padoTa OCYIIECTBISETCS B CIEAYIOMUX GopMax:

[ToGy>xknenue oO0yqaronmxcsi cooM0aTh Ha YPOKE OOIENPUHATHIE HOPMBI ITOBEJICHHS, TPaBUiIa
OOLIeHHS CO CTapIIMMHU (II€AArorn4ecKUMHU pabOTHUKAMU) U CBEPCTHUKAMU (00y4YaronIMMHUCH),
HNPUHIUINBI Y4eOHON AUCIUILTUHBI M CAMOOPTaHU3aLUH.

[IpuBnedyeHre BHUMaHUS 00YUYaIOMIUXCS K IICHHOCTHOMY aCTIeKTy H3y4aeMbIX Ha YPOKax
MPEIMETOB, SIBIICHUH, COOBITUH Uepes:



— oOparieHre BHUMaHus Ha Ouorpaduu yueHbIX, CBI3aHHBIX C U3Yy4aeMbIMU B JAHHBIII MOMEHT
TEMaMHM, Ha TOT BKJIaJ], KOTOPBIM OHU BHECIU B Pa3BUTHE HAIlIEW CTpaHbl U MUPA, HA JIOCTOMHBIC
MOJIpakaHus MIPUMEPHI UX JKU3HH, HA MOTUBBI UX IIOCTYIIKOB.

®OPMBbI YYETA PABOYEN ITIPOT'PAMMbBI BOCITUTAHUSA

Pa6ouas nmporpamma Bocrimranus B MKOY «["opmedenckas COII um.H.U Kuponkunay
pean3yeTcsi B TOM YHCIIE U YepEe3 UCII0Ib30BaHUE BOCIUTATENBHOIO IOTEHIMAJIa YPOKOB
¢buzuku. J1a paboTa OCYLIECTBIACTCS B CIEIYIOMNX (hopMax:

[ToOy>xienue oOyyarommxcsi coOJt0/IaTh Ha YpOKE OOIENPUHSITHIE HOPMBI MOBEACHMUS,
npaBwiia OOIICHUS CO CTapIIMMH (MEAArOTHYCCKUMU PAOOTHUKAMHU) M CBEPCTHUKAMH
(0OyyaromuMHucst ), IPUHLIHUIIBI Y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3alINH.
[TpuBrieueHre BHUMAaHUSI 00YJAIOIIUXCS K IIEHHOCTHOMY aCIeKTy M3Y4aeMbIX Ha yPOKax
MIPEAMETOB, SBJICHHH, COOBITHI Yepes:

— oOpaieHue BHUMaHHUS Ha Ouorpaduu ydeHBIX, CBS3aHHBIX C M3YYacMBIMU B
JaHHBIA MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPBI OHU BHECTH B pa3BUTHE HaIllE CTpaHbl
Y MHUpa, Ha IOCTOMHBIC MOAPAXKAHUS IPUMEPHI UX KHU3HU, HA MOTHBBI UX TTOCTYIIKOB.
Hcnonp30BaHre BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJIEp:KaHUs yueOHOro mpeaMera Uis
dbopMHupoBaHUS y 00YUAIOLINXCS POCCUICKUX TPAAUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX IICHHOCTEH uYepe3 MoadOp COOTBETCTBYIOUIMX 3a/ay JUIs pPELICHHS,
IpOOJIEMHBIX CUTYyalUi 171 00CYKIEHUS B Kilacce
WuunuupoBanue 0O0CYXJACHUN, BBICKA3bIBAHMIM CBOETO MHEHUS, BBIPAOOTKU CBOETO
JUYHOCTHOT'O OTHOIICHUS K U3Yy4aeMbIM TEMaM.

BxiroueHne B ypoK MTPOBBIX MPOIEAYpP, KOTOPbIE MOMOTAIOT MOJAEPKATh MOTHUBAIIHIO
0o0yyJaronmxcsi K TMOJYYCHUIO 3HAHUM, HAJIKUBAHWIO TO3UTHUBHBIX MEXKIMYHOCTHBIX
OTHONIEHWH B KJIacce, MOMOTAIOT YCTAHOBJICHHUIO J0OpOXKeIaTeNbHOM atMocdepbl BO
BpeMs ypokKa.

[IpumeneHne Ha  YpOKe HMHTEPAKTUBHBIX (GOpM  pabOThl, CTUMYJIUPYIOIIUX
MO03HABATEJIbHYI0 MOTUBAIIMIO O0YYaOLIUXCS.

[Ipumenenue rpynmoBoi pabOThl WM PabOTHI B TMapax, KOTOPBIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAHHOW pabOThl M B3aUMOJICUCTBHIO C APYTUMHU O0yHAFOIIIIMHUCH.
Beibop u wucmonb30BaHME HAa YpOKaX METOJO0B, METOAHMK, TEXHOJOTHH (MEeTOmIbI
dbopMHUpOBaHUS CO3HAHUS JIMYHOCTHU: YOSXKICHHE, pa3bsiCHEHWE, BHYIIIEHUE, dTUYECKUE
Oecepl; METOJBI OPraHU3AINK ACSITEIFHOCTU: MPUYUYEHHUE K BBINOTHEHHIO TPeOOBaHUM;
METO/Jbl KOHTPOJISl, CTUMYJUPOBAHUS W MOTHBAllUM: TIOOUIPEHHE 3a YydYacThe B
OJIUMIHMAZAX M MATEMaTUYECKHX KOHKypcaxX; METOJbl KOHTPOJIS, CaMOKOHTPOJIS,
CaMOOIICHKHY B BOCIIUTAHMH) OKAa3bIBAIOIIUX BOCIIUTATEILHOE BO3ICUCTBUE HA INYHOCTH B
COOTBETCTBUU C BOCIIUTATENBHBIM HJI€AJIOM, LIEJIBIO U 33Ja4aMH BOCIIUTAHMUS.
NuunmupoBanue U MoAIepKKa UCCIIeIOBATEILCKON ACSITEIIBHOCTH IKOJIBHUKOB B (hopme
OpraHu3alMy TPYNIOBBIX U MHAUBUIYAIbHBIX MHUHU-UCCIEIOBAHMM, BKIIOUYEHUE B YPOK
Pa3IUYHBIX WCCIIENOBATEIbCKUX 3aJlaHUi, YTO JaeT BO3MOXXHOCTh OOYyYarOIIUMCS
OpPUOOPECTH  HABBIKM  CAMOCTOSITENIBHOTO  PEHICHHS TEOPETUYECKOW  TPOOIEMBI,
TeHEPUPOBaHMUS W O(DOPMIICHHS] COOCTBEHHBIX THIIOTE3, YBAKHUTEIHHOTO OTHOIICHHS K
qyKUM HJeIM, MyOJMYHOTO BBICTYIUICHHUS, apTyMEHTUPOBAHHS M OTCTaMBAHHS CBOEH
TOYKH 3PEHUS.

YcTaHOBIIEHUE YBAXXHUTEIBHBIX, JOBEPUTENBHBIX, HE()OPMATBHBIX OTHOIICHHH MEXIY
YUHUTENIeM U YICHHUKaMHU, CO3/IJaHNe Ha YPOKaX AMOIIMOHAIbLHO-KOM(OPTHOM CpeIbI.
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COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazjnen 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS
Ouzuka — Hayka o mpupoje. HayuHble MeToabl MO3HaHUS OKpysKarolero mupa. Poinb
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBieHuil u npoueccoB. Hayunbsie runores3sl. dusnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAyudHOHl KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosble ¥ UPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssli CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneriHnoe nBuxeHue. J[IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSSHHOW 1O MOJYJIF0 CKOpPOCTBIO. YTJIOBass CKOPOCTh, JIMHEHHAas CKOpocThb. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHruueckue yCTPOWCTBA H IPAKTUYECKOE IPUMEHEHME: CHOUIAOMETP, JABUIKECHHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIAYn.

Llemoncmpayuu

Mojenb cucTeMbl 0OTCUETA, MILTIOCTPAls KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nprxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU TTO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIEHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHONIEHWS ~ MEXAYy  NyTSAMH,  NOPOWIEHHBIMHM  TEIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKH BPEMEHH MpPHU PABHOYCKOPEHHOM JBHKEHHUHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue ABUKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yuenune nBukeHus Tenaa, OpOIMIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.

Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerooTona miist
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cONpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon Herorona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JepopMaruy.

HeBecomocts. Bec Tena rpu yCKOPEHHOM MOIbEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yCclIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHMUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tena), CUCTEMbl MaTepHaIbHbIX TOUYEK. MIMITyJIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HeprUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHMS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTMH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
IIPUMEpPE PaCTSKEHHSI PE3UHOBOTO JKI'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
BpoyHnoBckoe gBmwxkenue. [uddysus. Xapaktep IBHKEHHS M B3aUMOJCHCTBUS YaCTHUIL
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BemecTBa. MoJenu CTpOSHHUS Ta30B, XKHAKOCTEH M TBEPABIX Tel M OOBSICHCHHE CBOMHCTB
BEILIECTBA HA OCHOBE 3THX Mogjened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BelecTsa.
[TocrosinHast ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHOoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM TEOpUHU
UAeaTbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOH »HEepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xopa, u3odapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJIEKyI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYyHOBCKOTO JIBHIKEHHUSI.

Mogaens onbita [lITepha.

OIBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopenb, HUTIOCTpHUPYIOLIAsk IPUPOLY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UAECAIBHOTO ra3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

OmnpeneneHnue Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHaMuueckass cucTeMa. BHYTpeHHss HEPrusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonmndyecTBo TemnoTsl U pabota. BHyTpeHHssS SHEprusi 0IHOATOMHOTO
UJeanbHOro raza. Buael Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3TydeHHE. Y AebHas
TEMI0EMKOCTH BelecTBa. KoaudyecTBo TEIIOTHI MPH TEIUIONEpeaaye.

[TonssTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
MEPBOr0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ 'padudeckast UHTepIpeTaius paboThl rasa.

Btopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBeie MamuHblL. [IpuHIUTIBL [EHCTBUS TEeTIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
Ter1oBbIX MamunHax. KoagdunueHnt nonesnoro aeictBus terioBod MamuHbl. [ukin KapHo u
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHS. DKOIOTUYECKHIE MPOOIEMbl TETIOIHEPTETUKH.

TexHudeckue yCTpOMCTBA M TPAKTUUECKOE NPHUMEHEHHUE: JBUTATENIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJMOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW HSHEPruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET MPOOKH U3
OYTBUIKM TIOJ JIEWCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue »¢upa B JATYHHOU TPyOKe IMyTEM
TpeHus (BUICOAEMOHCTpALs).

H3MmeHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tella Ipu Teruionepeaaye.

OnbIT 10 auabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBoil TypOHMHBI, IBUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachleHHbIi map. Y aenbHas TeroTa mapooopa3oBaHusl.
3aBUCHUMOCTB TEMIIEPATYpPbl KUIICHUS OT AABJICHUS.
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Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pazjen 4. DiekTpoanHaMuKka

Tema 1. Inexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX —3apsiiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MMOTYTPOBOAHUKU. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiia.

B3aumopneiictBue 3apsmoB.  3akoH  Kynona. TodeuHwlii  snekTpuyeckuid  3apsia.
Onektpuueckoe mnojae. Hampsx€HHoOCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HaNpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorennman. Pa3HOCTh NOTEHIUANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOIO KOHJIEHCATOPA.

TexHnuyeckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzauMopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DneKTpocTaTHIeCcKast 3allnTa.

JINdNIeKTPUKHY B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb  2JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTopa OT IUIOIAAM  IUIACTHH,
paccTosSHUS MEX]Ly HUMU U AUDIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHSI CYLIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna Ttoka. [TocTOsSHHBII TOK.

Hanpsoxenue. 3akon Oma a1 yyacTka 1enu.

DIIeKTpHYECKOe CONPOTHBIICHHE. VY nensHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoynsi—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.
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DIIEKTPOABMKYILAsl CUJIa U BHYTPEHHEE COITPOTHUBIICHHE UCTOYHHKA TOKA. 3akOoH Oma 11
MOJIHOM (3aMKHYTOM) anekTpuueckoil nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakKyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYNPOBOJIHUKOB.
CsaoiicTBa p—N-niepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Jucconuanus. IEKTPOIIN3.

DneKkTpuuecKkuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[Tna3ma.

TexHuueckue ycCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIepMETp, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbI, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIA JHOJl, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN JINOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaPsHKEHUSL.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, ILJIOLIAAU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOe COeTUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHE TajlbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHMUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHne cMEemaHHOTO COEIMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYILIEH CHJIBI  HMCTOYHMKA TOKA W €ro0  BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGnronenue anexrponusa.

Me:xnpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocCylIecTBISETCS C YUYETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJIOTHH, XHWMHH,
reorpauu ¥ TEXHOJOTHU.

Meowcnpeomemnuvle nonsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JHHeWHas QyHKIMs, mnapadona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKHEe (PYHKLIMHU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLIHUU Ha OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0oCMOC, TeII000MEH
’KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TeJ, XUIAKOCTEH W Ta30B, AJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, dJIEKTPOJIMTHYECKAs TUCCOLUALINS, FaJbBAHNKA.

TI'eoepaghus: BIaxKHOCTH BO3lyXa, BETPbI, OapOMeTp, TEPMOMETD.
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Texnonoeus: mpeobpa3oBaHue IBUKEHUH C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHUKE, MOJIIMIIHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCa B TEXHHUKE (pakera,
BOJAOMET M Jpyrue), [BUTATeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJyUYE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAHOMATEepHaloB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHATrpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IIOJE.
BekTop maruutHON MHAyKUMU. [I[puHIMN Cyneprio3uliuy MarHUTHBIX NOJIed. JIMHUKM MarHUTHOM
uHayKuuy. KapTtuna auHui MarHUTHOM MHYKIIUU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHUA MHAYKIIMHM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBLEBOI'O NMPOBOJAHHMKA, KATYHIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib U HalpaBJICHHE.

Cuwia Jlopenna, e€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOM HMHIYKIHH.
DIIEKTPOABUKYILASL CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHol uuaykuuu dapazes.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMKYIIAs CHUjla HHIAYKUMU B IPOBOJHUKE,
JBHKYIIEMCS IOCTYIIATEIbHO B OJIHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HNE CAMOUHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOUMHYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHWE: IIOCTOSHHBIE MArHHUTHI,
ANIEKTPOMATHHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHUIL, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKUIMKA MarHUTHOTO TIOJIA.

B3anmopelictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHune ANeKTPOMarHUTHOM UHIYKIUU.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMXKYIIEH CHIIBI MHIAYKIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MIOTOKa.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHrne MarHuTHOTO NOJIsl KATYIIKH C TOKOM.

HccenenoBanue 1elCTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON UHAYKIUH.

Pasznea S. KosiedOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMazZHumHbsle KoJ1e0anus
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KonebGarenbnass cucrtema. CB0OOOMHBIE MeXaHWYEeCKHWe KoyeOaHusa. [apMoHHUYeckue
konebanus. Ilepmon, wactora, amrumrtyna u ¢asa kosnebanuid. IlpyXMHHBI MasTHUK.
MareMaTnyecknii MasTHUK. YpaBHECHHUE TapMOHHMYECKUX KoJjieOaHui. [IpeBpaiienune sHepruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebartenbubiit kKOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHHIE KOJEOAHUS B HJICATHHOM
KOoleOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYeCKUMU U DIIEKTPOMATrHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UICATBLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYyX/IeHHbIE MEXaHUYECKUE KojaeOaHusl.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U HATIPSKECHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya u HOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AeKkTposHepruu. KynapTypa wucnonab3oBaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KHU3HHU.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habmroienue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BBIHYX/IEHHBIX KOeOaHUI.

Habmronenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT  BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHUN.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOpPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOa MABIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, 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. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyYEHHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarautHO# BoiHe. CBOMCTBa AJIEKTPOMATHUTHBIX
BOJIH: OTpa)X€HHe, IpeJloMIIeHue, Moispu3zanus, Audpakuus, uHtepepeHius. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

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

[TpuHIIMIIBI paaNOCBA3U U TeNeBUACHUA. Paaronokarus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue yCcTpoMCTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3BIKaJIbHBIE MHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl JIMArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PaAHONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.
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Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromieecs Teno Kak UCTOUYHUK 3BYKa.

Habumronenne otpaxkeHus U IpeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny u AMPpakiui MEXaHMYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmoienue CcBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyd cBera. Toye4yHBI UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pakeHUN B IJIOCKOM
3epKaje.

[Ipenomnenune cBera. 3akOHBI MpeIOMIICHUS CBeTa. AOCOJIOTHBIM  IOKa3arTesb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MONHOrO BHYTPEHHETO
OTpaKEHHSL.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pAaCCTOSHUE U
ONTHYECKas CHiia TOHKOW JIHH3bL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PaCcCeUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenius cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(Aa3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakuumonHas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB TpH MaJICHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEIIETKY.

[Tonsipu3zarus cBeTa.

TexHWUeckne yCTpOWCTBa M TPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyma, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AUQPpPaKIHOHHAS
peméTKA, OISAPONLI.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHe, OTpakeHHWE U MperoMieHue cBeTa. Onruueckue
pUOOPBHI.

[TonHOE BHYTpEeHHEE OTpakeHHne. MoJieslb CBETOBO/Ia.

HccnenoBanue cBOMCTB N300paKEHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHinm cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ TOMOLIbIO AU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH
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['paHunbl NPUMEHUMOCTH KJIACCHMYECKONM MeXaHWKH. [locTymaTel cnenuansbHON Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B Bakyyme, MNPUHIUI
OTHOCHUTEJIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPIHs OKOSI.

Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u 3HEpruu GoTOHA C €r0 YaCTOTOW. DHEPTHSI U UMITYIIHC
doroHa.
OtkpeiTie u wucciaenaoBanue (orodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBaenue DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.
JlaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoHCTBAa M INPaKTHUECKOE NpUMEHeHHue: (oTorneMeHT, (OTONATUHK,
COJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®DoTo3ddeKT Ha YCTAaHOBKE C IMHKOBOH TUIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesnuto o -uactuul. IlmanerapHas
mogenb atoMa. Iloctynarer bopa. Vsnyuyenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO ypOBHS DJHEPrUM Ha JApyroi. Buael cnektpoB. CHeKTp YpOBHEHW 3HEpPIHMHM aroma
BOZIOpOAA.
BonnoBele cBolicTBa yactull. Bonnel ne bpoins. KopnyckynspHO-BOIHOBON Ayann3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.
TexHnueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIA aHaIu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Mogens omnbita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX CIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpsiTHE
panunoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpesnenennto coctaBa paaloakTUBHOTO U3ITyUEHUS.
CgoiicTpa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue TpoTOHAa W HeiTpoHa. Hykinonnas monens siapa [eiizenOepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniag. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
paZvoaKkTUBHOIO pacnaja.
DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Anepubiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SIEPHOI
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTrETHKU.
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DneMeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

MeTo/1bl HAOIOICHUS U PETHUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTallbHbIE B3auMoJIeHCTBUS. EnuHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHUYEeCKUEe YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi bomoOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHoMuHU. [lpukinagHoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUHU.

Bun 3Bé3anoro He6a. Co3Be3aus, spkue 3BE3/1bl, JIaHETHI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprum ConHua M 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CIEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIABHOM MOCIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJig 3BE3] IJIaBHOU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKAEHUH U 3BOoItounK CoJlHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mineunsiii [TyTs — Hama ['anaktuka. [lonoxxenne u npmwxenne Connua B [anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaGnroneHus HeBOOPYKEHHBIM I71a30M C UCHOJIb30BaHMEM KOMIIBIOTEPHBIX MPUIO0KEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHoOro nomymapus 1 sipkue 3BE3/1bl.

Hab6monenus B Teneckon Jlynsl, mianer, Mieunoro Ilytu.

O0o0marniee noBTOpeHHE

Pony ¢u3uku u acTpOHOMHUU B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIBHOW U
THYECKON cdepax JesATeTbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOjib (U3NYECKON Teopud B (OPMUPOBAHUU
npezcTaBiIeHnuit 0 PU3NYECKON KapTHHE MUpPa, MECTO (PU3UYECKOM KapTHHBI MUpa B O0LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamerHbie CBA3H

N3yuenne xypca ¢usuku 0a30BOro ypoBHsS B 11 Kimacce OCymecTBISETCS € Y4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BeEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pemieHNe CUCTEMbl YpaBHEHHI, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU TOJ00HS TPEYTOJIbHUKOB, ONpeIeeHNe IOAaI1 TNIOCKUX GUryp u 00bEMa Tell.
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Buonozus: >nexTpuyeckue SIBICHUS B JKUBOM Npupoze, KojeOaTelbHbIE IBM)KEHUS B
JKUBOU TIPUPOJE, ONTUYECKHUE SBICHUSA B JKUBOM INPUPOJE, NECUCTBUE DPAJMALMM HA JKUBbBIC
OpraHU3MBI.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTa/UIMYECKast CTPYKTypa TBEPIABIX TEll,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUINYECKON PEIIETKHU, CIIEKTPAJIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX pya, (POTOChEMKA 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHUE 3eMIICTPSACECHUMN.

Texnonozus: NTMHUM BJIEKTPOIIEpPENad, T€HEPATOP IEPEMEHHOIO TOKA, DJICKTPOJABUIATEb,
UHAYKIMOHHAs IeYb, pajap, pajuoONpUEMHHUK, TEIEeBU30p, aHTeHHa, Tenedon, CBYU-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®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 BOCITUTAHMSI:

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,

pacuipeHre OmbITa JeATSIFHOCTH JKOJOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUN TI0 (pHU3mKe;
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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 (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpENIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKHU MOCIIEACTBUI JACSITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEeM.

ba3oBble uccienoBareibCKue AeiCTBUA:

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

BJIa/IETh HABBIKAMHU Y4YEOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOHCKY METOJIOB PEIICHUS 3a]1a4
bu3nYECKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYSHHIO HOBOT'O 3HAaHMs, €r0 HMHTEpIIpETaIuH,
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
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHTHI IS JIOKa3aTelIhCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TMIOJYYEHHBIE B XOJI€ PEHICHUS 3aJauyd pe3yiabTaThl, KPUTHUYECKH
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHSIX;

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

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHHBATh IPHUOOPETEHHBINA OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEAEITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTHHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4YeHUs] WHPOpMauu (GU3HIECKOTO COACPIKAHUS U3 MCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYUIECTBJIATh IIOMCK, aHAJW3, CUCTEMATHU3alUI0 U
WHTEPIPETAHIO HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEACTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJTB30BaTh CpPEICTBA HWH(DOPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJIOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33aJa4 C COOJIIOJIEHHEM
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TpeOOBaHNI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYpcOCcOepEeKeHHS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€3011acHOCTH;

CO37aBaTh TEKCTHl (DPU3MYECKOTO COJNEpXAaHUS B pa3IM4YHBIX (Qopmarax ¢ ydérom
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (opMy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(QIUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO UiIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPJIMHUPOBATH
JIeHCcTBUS MO €€ JOCTH)KEHMIO: COCTaBIATh IJIaH JACUCTBUMN, paclpeieNiaTh polid ¢ YYETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJIOr0 YYacTHHKA KOMaHIbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B PA3IMUHBIX CHUTYyaIUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIC YHHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHHsS] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;
pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAUIMA B 00MacTH (U3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/IEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsSIM, BHOCHUTH KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUH;
MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallld, BEIOOpa BEPHOTO PELICHHUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;
MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEITEIBHOCTH;
MPUHUMATH Ce0sl, TOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBHI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEITEIBHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

20



B nporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTrPaMMBbI 10 (pU3HKe ISt
YPOBHSI CpeAHEro O0IIero oO0pa3oBaHUs y OOyYaIONUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJICKT, MPEIoIaralonmi chopMiUpOBaHHOCTb:

CaMOCO3HaHUsl, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B cele;

caMoperyJIMpOBaHMUs, BKJTFOYAFOIIIETO CaMOKOHTPOJIb, yMEHHUE PUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJalTHPOBAThCSd K SMOLUOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITBIM HOBOMY,

BHYTPEHHEH MOTHBAILlMK, BKJIIOYAIOIICH CTpEMJIEHHE K JOCTHIKCHHIO IEIU H YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHHUC HeﬁCTBOBaTb HUCXO0Os1 U3 CBOUX BOSMO)KHOCTeﬁ;

9MIIATHH, BKIIOYAIOIIEH CIHOCOOHOCTh MOHMMATh SMOILMOHAIBLHOE COCTOSHHE IPYTHX,
YUUTBIBATH €ro Ipru OCYHICCTBJICHUA O6IJ_IGHI/I$I, COCOOHOCTD K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COIIMATIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHHUS C JAPYTHMH
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh HA MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHON KapTHHbBI MHUpA, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B MPAKTUYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTBIBaTh TPaHMLbI NPUMEHEHUS H3YyUYEHHbIX (U3MUECKUX MojeNnel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHM 3apsii NpU pEeLIeHUuU
¢buznyeckux 3aaay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUsS BEUIeCTBa M BJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJieHue Tel,
JIBIDKEHUE TI0 OKPYXXHOCTH, WHEpIHMs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1IeHNN), TEIJIOBOE PaBHOBECHE, MCIIApEHNE, KOHIEHCAUs, JIaBJICHHE, KpUCTAILIIN3aIus,
KUIIEHHE, BIAXXHOCTh BO3[yXa, MOBBIINIEHUE NABJIECHUS ra3a MpPU €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JEeKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHWYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUECKHE BETUYMHBI: KOOpAUHATA,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHUjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NMOTEHIHUalbHAs DSHEPIus, MeXaHudeckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUH CMBICH MCIIOJIB3YEMbIX BEJIMYMH, HX
0003Ha4YeHHsI U €IMHUIBI, HAXOAUTh (POPMYJIIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUHHY
C IpyT'MMU BEJIMYMHAMU;

ONKCHIBATh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHHUSA, HCIOJB3YS
¢u3nueckue BENIWYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKash DSHEeprus
XaOTHUYECKOTO JIBWYKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4yHasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YyEMbIX BEJTUUHH,
uX OOO3HAYeHMS M EIMHHUIBI, HAXOJUTHb (OPMYJbI, CBS3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYHMHY C JJPYTUMH BEITUYNHAM;

ONMCHIBATh U3YUYEHHBIE DJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA M IEKTPUYECKUE SBIICHUS
(mporecchl), UCTONIb3ysl (PU3NUECKUE BEITUUMHBL AJIEKTPUUECKUM 3aps, JIEKTpUYECKoe IOJIE,
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HANpsDKEHHOCTh TIOJIS,, MOTEHLMAl, pPAa3sHOCTh IOTEHIMAJIOB; MPU ONUCAHUHM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIB3YEMbIX BEIWYMH, WX OOO3HAUCHHWs W EAMHUIIBI
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C JPYTMMU BETUYUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHMYECKOW YHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIHUI CYTIEPIO3UIIMH CHJI, IPUHLIUI
paBHOIPaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHMYECKOW SHEPrHuH TEIUIOBOTO JIBUIKECHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpEHU#, TMpu dSToM  (HopMyIHpoBaTh
npobnemy/3agady H  TUNOTE3y Y4YeOHOrO OKCHEpUMEHTa, COOHMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO0 000PYI0BaHUS, TPOBOAUTDH OMBIT M JOPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHH, IMPH ITOM
BBIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (HU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSAMBIX W3MEPEHUH, MpH OSTOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpPOBaTh pe3yJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIMYHH B BUJIE TaOIUI] U TpadUKOB, Je/aTh BBHIBOJbI
0 pe3yJbTaTaM UCCIIEIOBaHUS;

coOnrofarh mpaBuia O€30MacHOrO Tpyda MPU MPOBEACHUM HCCIENOBAaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PH3MYECKOW MOJIENBIO, WCIIONb3YS
¢du3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a yCJIOBHS 3a7ayll BHIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYINBI, HEOOXOAMMEBIE IS €€ pEelIeHHs,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOT0 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccy’kKIeHHUI ¢ OOpOoi Ha N3yUYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SABIICHUS;

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETAMH U TpEICTaBlIeHUs y4yeOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAaIuy, TOJYYSHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX yUEHBIX-(DH3MKOB B pa3BHTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpPaHEHHS 3JI0POBbBsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TPYIIE C BHITIOJTHEHUEM Pa3IMIHBIX COIMANTBHBIX POJIEH, TNIAHUPOBATh PaboTy
TPYMIIBI, paIlMOHAIFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIEHOCTH B
HECTAH/IAPTHBIX CUTYyalMsIX, aJICKBAaTHO OLICHWBATH BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYIIHI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:
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JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JESITEIbHOCTH JIFOJIEH, IeTI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTBHIBaTh TPAHHULBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENei: TOYEeUHBIH
JJIEKTPUYECKUNA 3apsii, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, sJI€pHAs MOJEIb aToMa,
HYKJIOHHAsl MOZIENTb aTOMHOTO sIJIpa MPH PEeLIeHUN (PU3UIECKUX 3a/]1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (Mpolecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJCICTBHE MAarHUTOB, AJIEKTPOMATHUTHAs
MHAYKLIMS, JAEUCTBUE MarHUTHOIO II0JI1 Ha IPOBOAHMK C TOKOM M JBIXKYIIMICS 3apaf,
3JIEKTPOMArHUTHBIE KOJIEOAHUSI M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, wuHTepdepeHuus, Iudpakuus W TOJApU3alUs CBETa, JAUCIEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdexT (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MCKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBATh M3yUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3MYECKUE BEIMYMHBL: SJICKTPUYECKUN 3apsij, CHiIa TOKa, SJIEKTPHUECKOe
HaNpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYLIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TOJEW, MEePHOA W 4YacToTa KoyeOaHuid B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U Cujia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoyieOaHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHUU MPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAUCHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

OMKCHIBATh M3yUEHHbIE KBAHTOBBIC SBJICHHS U TPOLECCHI, HCIONB3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
uMIyibc (OTOHA, TMEpPHOJ IMOJypaclajga, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpU OMUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE IAHHYIO (PU3MUYECKYIO BEIIMUYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUHHBI;

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3Yys (pU3MUecKHe 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TIOCJEAOBAaTENIbHOIO U MAPAIEIBHOIO COEIMHEHUS
IIPOBOAHMKOB, 3aKkoH JDkoyns—JleHna, 3akoH 9JEKTPOMarHUTHOM MHAYKLUH, 3aKOH
NPSIMOJIMHEHHOTO pacHpOCTPaHEHUsl CBETA, 3aKOHBbl OTPaKEHHS CBETA, 3aKOHBI IPETOMJICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Ui (QoTodddeKTa, 3aKOH COXpAaHEHHsS SHEPruH, 3aKOH
COXpPAaHEHHS MWMIIYJIbCa, 3aKOH COXpPAHEHMsI DSJEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4Mcia, MOCTyJaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH ITOM pPa3iIvyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BbIpaXEHHE W YCJIOBUS (TpaHUIIb,
00JacTi) IPUMEHUMOCTH,

OTIpeIeNIATh HaIpaBJIEHWE BEKTOpa MHIYKIWU MAarHUTHOTO MOJISi MPOBOJHHMKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: TMpu 3ToM  (POpMyIHpOBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOrOo OKCHEpUMEHTa, CcoOHpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO 000PYI0BAHUS, TPOBOAUTDH OMBIT M (OPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEIWYHMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEpPEHUs M MCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKU
MOIPEIIHOCTEN U3MEPEHU;

23



UCCIIEI0BAaTh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C CIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN:
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBaTH PE3yibTAThl MOJYYEHHOH 3aBHCHMOCTH
(Gu3nyeckux BeIMYMH B BUAE TaOmMLl W TIpadUKOB, JenaTh BBIBOABI IO pe3yjbTaTaM
UCCIIEI0BAHMS;

coOuoiaTh IpaBuia 0€30MacHOro TpPyAa IpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyI0BAHNUS;

pemiath pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENBIO, HCIIONb3YS
(du3nyeckre 3aKOHbl M NPUHIUIIBI, HA OCHOBE aHaJIU3a yCJIOBMs 337a4l BEIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIC IS €€ pelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH M1OJIyYEHHOI'O 3HaUeHHs! (PU3MUeCcKOi BEINUHHBI,

pellarb KayeCTBEHHbBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYUBYIO LIEIOYKY
paccyKIeHUI ¢ OIIOPOi HAa N3yUYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCTIONB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALMH U IPEACTaBlIeHUs y4yeOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHaAJIM3UPOBATh [10JIy4aeMyI0 HHPOPMALIUIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH ITPHU OOpAIEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPAHEHHUS 3/10pOBbs U COOJIIOIEHNS HOPM IKOJIOTHYECKOTO MOBEJCHMS B OKPYIKaIOLEH Cpefie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IpyNIbl, palUOHAJIBHO pacHpeleNsTh OOf3aHHOCTH U IUJIAHUPOBaTh JESATEIBHOCTH B
HECTAHJAPTHBIX CUTYyalMsX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXI0TO M3 yYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KUIIACC
e HaumenoBanu KoiuuecTBo yacoB DJIeKTPOHHbBIE
B e pa3/ieJioB U (undposbie)
E/ Tem Bcer KOH;pOJIbHLI Hpaécanecma PP —
nporpamMmbi 0 € padoThI € padoThl pecypesI
Pa3znen 1. PU3UKA U METOJAbI HAYUYHOI'O ITIO3HAHMU S
ieI/ITSgIK; " bubmuoreka [JOK
1.1 A 2 https://m.edsoo.ru/7f41bf
HAY4YHOTO 79
MTO3HAHMS &
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf
12
bubmuorexa [JOK
2.2 JuHamuka 7 https://m.edsoo.ru/7f41bf
12
3aKOHbI bubmuoreka [JOK
2.3 COXpaHCHHS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHUKe 72
Wroro mo pazneny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJUNHAMUKA

OCHOBBI

bu6mmoreka [JOK

31  MojeryirpHoT 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 79
TEOpUHU —
OcHOBBI bubnuorexa [JOK

3.2 TEPMOJIMHAMHK 10 1 https://m.edsoo.ru/7f41bf
u 12
ArperatHble
COCTOSIHUS bubmuoreka [JOK

3.3 BEIIECTBA. 5 https://m.edsoo.ru/7f41bf
dazoBble 12
TIEPEX0JIbI

Hroro no pazneny 24

Paszpnen 4. JIEKTPOJANMHAMUKA

4.1

4.2

DNEeKTpOCTaTUK
a

IlocTosuHbIHI
SIEKTPUYECKUI

10 1

12 1
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11 KUIIACC

KosmyecTBO 4acoB DJIeKTPOHHBbIE
Ne = HaumeHoBaHue
n/ pa3iejioB H TeM Bcer  KonTpoabH IIpakTHYeck (1pposnie)
I NporpamMMsbl 0 ble padoThbI ue padoThbl obpasosatebiibie
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
MarsuTHOE 1oJIe. bubmuoreka [JOK
1.1 DJIeKTPOMAarHUTH 11 1 3 https://m.edsoo.ru/7f41c
asi MHyKUHUS 97c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHHUS 1 BOJIHbBI
MexaHudeckue u bu6mmoreka [IOK
2.1 9JIEKTPOMATHUTH 9 1 https://m.edsoo.ru/7f41c
bl€ KOJIEOaHUS 97c
MexaHndeckue u bubmuoreka [JOK
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97c
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Pazzen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

OCHOBBI
CHeIHUaIbHOM

3.1 Teopun
OTHOCUTEILHOCT
u

Hroro no pazneny

4

Pasznen 4. KBAHTOBAS ®U3UKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c

DJIEeMEHThI bubnmuoreka [JOK
4.1 KBaHTOBOU 6 https://m.edsoo.ru/7f41c
OIITHKH 97c
bubmuoreka [JOK
4.2 CtpoeHue aToma 4 https://m.edsoo.ru/7f41c
97c
but6mmorexa [IOK
4.3 ATOMHOE IO 5 https://m.edsoo.ru/7f41c
97c
Hroro mo pazaeny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

DeMEHTHI
aCTPOHOMHU U

7 1

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41c
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Hroro mo pazaeny 7
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https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3ada

MaTepUaJIbHOU

TOYKH I10

OKPY>KHOCTHU

IIpuHuun

OTHOCUTEJILHOCT

Eg:ggﬁ;;ﬂme bu6nmoreka [IOK
8 CHCTEMLL https://m.edsoo.ru/ff

oTcyYera. Oc3be8

IlepBrlii 3aK0H

Hrrotona

Macca tena.

Cuna. [Ipuniun

cyneposn BuGmnotexa LIOK
9 BaK(')H HLIiOTOHa https://m.edsoo.ru/ff

J— 0c3be8

MaTepUAIBHOMN

TOYKH

ITII::::;IHTKEZ bubmuorexa [JOK
10 MATeDIAL EHHX https://m.edsoo.ru/ff

TO%E 0c3bes8

3akoH

BCEMHPHOT'O

TSATOTCHHSI. bu6mmoteka [IOK
11 Cua TSXKeCTH. https://m.edsoo.ru/ff

[epBas 0c3d00

KOCMHYECKas

CKOPOCTH

C;maFOCTH bubmmorexa [JOK
12 %’ang I Ké Bec https://m.edsoo.ru/ff

e yKa. 0c3el8

Cuna tpeHus.

Koa¢pdpunuent

Tpenus. Cuna

COTIPOTUBIICHUS BH6H_HOTeKa LOK
13 S — https://m.edsoo.ru/ff

rera b 0c3f76

SKUJIKOCTH WIIH

rase

[TocrynarensHo

eu

BpalaTEbHO BI/I6J'I.I/IOTeKa HOK
14 J—— https://m.edsoo.ru/ff

a0COTIOTHO Ocd1ab

TBEPAOIO Tea.
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

MoMeHT CUITBI.
IIneyo cusl.
Ycnosus
paBHOBECHUS
TBEPIOTO TENIA

15

16

17

18

Nmnynsc
MaTepUaIbHOMN
TOYKHU, CUCTEMBI
MaTepHalbHbIX
Touek. Mmmyibc
CUJIbL. 3aKOH
COXpaHEHUs
MMITyJIbCa.
PeaktuBHOE
JIBUKEHUE

Pabota u
MOIIHOCTb
CHUIBL.
Kunernueckas
SHEPTUs
MaTepUaIbHOIN
touku. Teopema
00 U3MEeHEHNH
KHHETHYECKOI
SHEPrUHu

ITorennuanbpHas
SHEPrus.
IToreHnnuanbpHas
SHEPTHUSl YIIPYTO
nehopMUPOBaHH
OM IPY>KUHBI.
IToreHnnuanbpHas
SHEprus Tena
BOJIM3HU
MMOBEPXHOCTHU
Semnu

IToTeHnuanbHbIE
51
HEMOTCHIIUAILH
ple cuibl. CBS3b
paboThI
HEMOTEHITNAIEH
BIX CHJI C
N3MEHEHHUEM
MEXaHHYeCKOU
SHEpPruu
CUCTEMEI Tell.
3aKkoH
COXpaHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0c43d6

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c4502

bu6nuoreka [IOK
https://m.edsoo.ru/ff
Oc46la

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c478c
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https://m.edsoo.ru/ff0c43d6
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https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

MEXaHNYECKOU
SHEpPruu

19

JlaGopaTopHas
pabora
«Hccnenosanue
CBSI3U pabOTHI
CHJIBI C
M3MCHCHUEM
MEXaHUYeCKOM
SHEPruu Teja Ha
npumMepe
pacTsKeHus
PE3UHOBOTO
KIyTay

20

21

Kontponbnas
pabora 1o Teme
«Kunemaruka.
JrHamuka.
3aKOHBI
COXpaHEHUS B
MEXaHUKE»

OCHOBHBIE
ITOJIOKCHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH.
bpoyHoBCKOE
JIBIDKCHHE.

Muddysus

bubnnoreka IIOK
https://m.edsoo.ru/ff
Oc4b74

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oc4dc?

22

Xapakrep
JBMOKCHHS U
B3aNMOJICHCTBH
s1 YaCTHIL
BEIIIECTBA.
Mogenu
CTpPOEHUS ra30B,
JKUJIKOCTEN U
TBEPABIX TEN

23

Macca moneky.
Komnuectso
BEIICCTBA.
ITocTossnHas
ABoraapo

24

Tennosoe
paBHOBECHE.
Temneparypa u
€€ Uu3MepeHue.
[IIxamna
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https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

TeMIlepaTyp
enscus

25

26

UneansHelii ras
B MKT.
OcHoBHOE

ypaBHEHUE
MKT

AOconroTHas
TeMIiepaTypa
KaK Mepa
cpenHen
KUHETHYCCKOU
SHEPTrUuu
JIBHKEHUS
MOJICKYJI.
YpaBHeHue
Menpaeneena-
Knaneiipona

bu6nuoreka [IOK
https://m.edsoo.ru/ff
Oc4fde

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0Oc511le

27

3akoH
JlanpTOHA.
T"a30BBIC 3aKOHEI

28

JlabGopaTopHas
pabora
«HccnenoBanne
3aBUCHUMOCTH
MEXTY
napaMeTpamu
COCTOSTHUS
pa3pexEeHHOrO
raza»

29

H3omponeccel B
u/ieabHOM rasze
n ux
rpagpudeckoe
IpeCTaBICHNE

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0c570e

30

BnyTtpenHsa
SHEPrus
TEPMOJIMHAMHUYIE
CKOM CUCTEMBI U
CIocoObI e
M3MEHEHUSI.
KomngectBo
TEIJIOTHI U
pabora.
Bnytpennss
SHEPTHs
OJIHOATOMHOTO
HJICTHHOTO Ta3a

33

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

Bbubnuoteka LIOK

31 Bt https://m.edsoo.ru/ff

Teronepeaayn 0c5c36

VYV nenbHas

TETIIOEMKOCTh

EGOH;S;E?;'BO bu6nmoreka [IOK
32 https://m.edsoo.ru/ff

TEIJIOTHI TIPU 0c5c36

Teruionepeaaye. -

AnnabaTHbIN

porecc

ITepBblii 3aK0H

TEPMOJIMHAMUKU bubnmoreka [JOK
33 U ero https://m.edsoo.ru/ff

PUMEHEHHE K Ocbefc

U30MpoIeccam

Heob6patumoctsb

MPOIECCOB B bu6nuoreka [IOK
34 pUPO/IC. https://m.edsoo.ru/ff

Bropoii 3akon 0c6230

TEPMOJIMHAMUKH

Hp“HHHHH bubnnoreka IIOK
35 %ff;f;fﬂlémﬁ https://m.edsoo.ru/ff

0c600a

MaIIHHbI
36 [Muxn KapHo n

ero KII/]

DKOJIOTHYECKUE
37 po0IIeMbl

TETIJIOPHEPTETHK

u

O6o06maromuit

YPOK

«MounekynspHas bubmuoreka [JOK
38 busuka. https://m.edsoo.ru/ff

OcHOBBI 0c6938

TEPMOJIUHAMUKHU

»

KoHTtponbHas

pabota no Teme

«MonexkynsipHast bubnuotexa [JOK
39 dusuka. https://m.edsoo.ru/ff

OcHOBBI 0c6a50

TEPMOJIUHAMUKHU

»

[Tapoo6pa3zoBan bubnuotexa [JOK
40 ue u https://m.edsoo.ru/ff

KOHJIEHCALHSL. 0c63h6
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

Hcnapenue u
KHUIICHUE

AOconroTHas 1
OTHOCUTEJIbHAA

bu6nmoreka [IOK
41 EJ;ZDKHOCTI’ https://m.edsoo.ru/ff
Ayxa. 0c64d8
Hacpienunii
nap
TBépnoe Teno.
Kpucrannueck
ue 1 aMmopQHbIe
Tena.
AHunzorponus bubmmoreka [IOK
42 CBOICTB https://m.edsoo.ru/ff
KPHCTAJLIOB. 0c65f0
Kunkue
KPUCTAJUIBI.
CoBpeMeHHbIE
MaTepuabl
[LraBnenue u
pUCTALISALA BuGimorera LIOK
43 reruioTa https://m.edsoo.ru/ff
0c6708
TUTaBJICHUS.
CyOmmMmarust
VYpaBHeHue bubmuorexa [JOK
44 TETIJIOBOTO https://m.edsoo.ru/ff
Oayanca 0c6820
DneKkTpu3anus
geJ'JIIG;KTpI/I‘-IeCKI/Iﬁ bubmorexa LIOK
45 sapan. Jlpa B https://m.edsoo.ru/ff
) Oc6bcc
ANEKTPUIECKUX
3apsi0B
IIpoBOonHUKH,
TURJICKTPUKH U
MIOJIYITPOBOJHUK bubmuoreka [JOK
46 . 3aK0H https://m.edsoo.ru/ff
COXpaHECHHUS Oc6bcc
AJIEKTPUIECKOTO
3apsna
BzanmoneticTeu
g;sg Ii{ll;?;mHa bubnmoreka [JOK
47 o https://m.edsoo.ru/ff
Toueunslii
. Oc6eed
AJIEKTPUUCCKUN
3apsn
48 Hanpsok€HHOCTD bubmmoreka [IOK
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

49

AIEKTPUYECKOTO
nosst. [puHnmn
CyIIEpIIO3UIIUU
BIEKTPUYECKHUX
noJei. JIluauun
HANPSKEHHOCTH

PabGoTa cun
AJIEKTPOCTATHYE
CKOI'0 MOJIS.
ITorenmmar.
Pa3zHocTh
MMOTEHIMAJIOB

https://m.edsoo.ru/ff
0Oc6df2

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c6f00

50

51

52

IIpoBonHMKY 1
JIUAJICKTPUKH B
AIEKTPOCTATHYE

CKOM IIOJIE. 1
JuanexkTpuyeck

as

MIPOHMIIAEMOCTD

DIIEKTPOEMKOCT
b. Kongencarop

DIIEKTPOEMKOCT
b IUIOCKOT'O
KOHJIEHCaTOopa.
OHeprus
3apsKEHHOTO
KOHJIEHCAaTopa

bubnnoreka IIOK
https://m.edsoo.ru/ff
0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c7126

bubnnoreka IIOK
https://m.edsoo.ru/ff
0c72c0

53

JlaboparopHas

pabota

"Uzmepenue 1
3JIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

ITpuHMn
JEHUCTBUSA U
MIPUMCHEHUE
KOHJICHCATOPOB,
KOITUPOBAJTLHOT
0 ammapara,
CTPYWHOTO 1
MpUHTEpA.
DJIEKTpOCTaTUYE
CKasl 3allluTa.
3azemiieHUE
AIIEKTPOIPUOOp
OB

55

DNEKTPUUECKUI
TOK, YCJIOBHSI

36



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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56

ero
CYIIECTBOBAHUS.
ITocTostHABIN
Tok. Cuna Toka.
Hanpsxenue.
ConpoTuBieHue
. 3akon OMa s
y4acTKa Ienu

ITocnenoBarenn
HOE,
napajuiesibHOE,
CMEILIaHHOE
COeIMHEHUE
MIPOBOJIHUKOB.
JlaGopaTopHas
paborta
«3yuenue
CMEIIaHHOTO
COEIMHEHUS
PE3UCTOPOB»

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0c74f0

57

58

Pabora n
MOIIIHOCTH
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoynga-Jlenua
3akon Oma mis
MTOJTHOM
(3aMKHYTOM)
ANEKTPUYECKON
uenu. Koporkoe
3aMBIKaHHE.
JlaGopatopHas
paborta
«3mepenue
OJ1C ncrounuka
TOKa U €T0
BHYTPEHHETO
COTIPOTUBIICHUS
»

bubnnoreka IIOK
https://m.edsoo.ru/ff
0c7838

bu6mmoteka [IOK
https://m.edsoo.ru/ff
0c7ae0

59

DJIEeKTPOHHAS
MPOBOJIUMOCTh
TBEPIBIX
METaJII0B.
3aBHCHMOCTD
CONPOTHUBIICHUSA
METaJIJIOB OT
TEMIIepaTyphI.
CBepXnpoBoaum
OCTb
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

60

ONEeKTPUUECKUM
TOK B BaKyyMe.
CaoiicTBa
JJIEKTPOHHBIX
YYKOB

61

[TonynpoBoaHuk
U, UX
coOCTBEHHas U
pUMecHas
IIPOBOAMMOCTb.
CaoiicTBa p—Nn-
nepexosa.
[TonynpoBoaHuK
OBBIE TPHOOPHI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c84ae

62

ONEeKTpUUECKUM
TOK B PacTBOpax
U pacIiuiaBax
AIIEKTPOJIUTOB.
DIIEKTPOIUTHYE
cKas
JUCCOLIMAITHS.
DIIeKTPOIHN3

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c82ha

63

64

DNEeKTPUUECKU
TOK B ra3ax.
CaMoCTOSTEIIbH
BIM U
HECAMOCTOSTEIIb
HBIN pa3psa.
Momans.
ITna3zma

DIIEKTpUUYECKHE
npuOOopkI U
YCTPOMCTBA U UX
MPAKTHYECKOE
MIPUMEHEHUE.
[IpaBuiia
TEXHUKH
0e30MmacHOCTH

bubnnoreka IIOK
https://m.edsoo.ru/ff
0c84ae

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0c86fc

65

66

67

O0o00marommii
YPOK
«DJIEKTPOIUHAM
UKa»

KonTtponbnas
pabota B
pamKax
MIPOMEXKYTOUYHO
U aTTecTanuu

Anamms

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0c88be

but6mmoreka [JOK
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KOHTPOJIbHOM https://m.edsoo.ru/ff
paboThl 0c8c56
O0o00marommii bu6nmoreka [IOK
68 YPOK 110 TeMaM 1 https://m.edsoo.ru/ff

10 xnacca Oc8f6c

OBLIEE

KOJMYECTBO 68

YACOB IIO

I[TPOI'PAMME

39



https://m.edsoo.ru/ff0c8c56
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KanennapHo-temaTnyeckoe nJiaHMpPOBaHNe
11 KJIACC

Ne

n/
n

Tema ypoka

KoaudecTBO 4acoB

KoHntpous
HbIe
padoThI

Bce
IO

IIpakTHye
CKHe
padoThI

Jlara
usyue
HUS

DJIeKTPOHHBbIE
nugposeie
oOpa3oBaTejibHbIE

pecypchbl

ITocTossnabIe
MAarHMThl 1 UX
B3aHUMOJCHCTBU
e. MarauTtHoe
nosne. Bekrop
MarHUTHOM
WHIYKIUU.
JInaun
MarHUTHOM
WHYKIUU
MaruutHoe
oJie
MIPOBOJIHUKA C
TOKOM. OTBIT
Opcrena.
Bianmoneiicteu
€ IMIPOBOJHUKOB
C TOKOM

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c9778

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c98fe

JlaboparopHas
paborta
«3y4yenune
MarHUTHOTO
HOJISL KaTyIIKH
C TOKOM»

bubmmoteka IIOK
https://m.edsoo.ru/ff
0c98fe

[evicTBue
MarHUTHOTO
TOJIsT Ha
MIPOBOJHHUK C
tokoM. Cuiia
Awmrmepa.
JlaboparopHas
pabora
«Hccnenosanue
JIeNCTBUA
MTOCTOSTHHOTO
MarHuTa Ha
pamKy ¢
TOKOM)»
JenicTBue
MarHUTHOTO
OJIsI Ha
JIBIDKYIITYFOCS

bubnunotexa LIOK
https://m.edsoo.ru/ff
0c9ac0

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c9df4
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3apsHKEHHYIO
yactuily. Cuna
Jlopenua.
PaGoTa criibl
Jlopenua

DJIeKTPOMAarHuT
Hasl UHIYKIIUS.
ITorok BekTOpa
MarHuTHOM
WHIYKIIHH.
OJIC
WHIYKIIHH.
3aKoH
AIEKTPOMATrHUT
HOM MHAYKIUU
®Dapajnes

10

JlaboparopHas
pabora
«HccnenoBanne
SIBJICHUS
ANEKTPOMATrHUT
HOW MHITYKITUU»
NHunykTuBHOCT
b. SIBneHUE
CaMOMHIYKIUU.
6)1(®
CaMOMHIYKIUU.
OHeprus
MarduTHOT'O
MOJIST KATYIIIKH
C TOKOM.
DIIeKTPOMarHuT
HOE M0JIe

TexHuueckue
YCTpPOMCTBA U
ux
MIPUMEHEHHUE:
MOCTOSIHHBIE
MarHuThlI,
3JIEKTPOMAarHuT
bl,
3JIEKTPOJIBUTATE
JIb, YCKOPUTEIHN
3JIEMEHTapPHBIX
YacCTHI,
WHIYKI[MOHHAA
1eyb

O0o00marmmit
YPOK

bubnunoreka LIOK
https://m.edsoo.ru/ff
0cals0

bubnmorexa LIOK
https://m.edsoo.ru/ff
0cab00

bubnunorexa LIOK
https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11

«MarauTHoe
rnoJje.
DJIeKTPOMAarHuT
Hasi UHIYKLIHS

KonTponbHas
pabora o Teme
«MarnutHoe
oJe.
DJIEKTPOMArHuT
Hasl UHTYKLIHS

Ocab82

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ocad58

12

13

14

CBoOoaHbIe
MEXaHUYECKUE
KoJie0aHusl.
I'apmMoHnyecku
e KoJsieOaHusl.
YpaBHeHue
rapMOHHMYECKHUX
KOJIeOaHU.
IIpeBpamienue
SHEPrUuu
JlaGopaTopHas
paborta
«HccnenoBanue
3aBUCUMOCTH
nepuoaa Majblx
KoJieOaHmit
rpy3a Ha HUTH
OT JUTHHBI HUTH
U Macchl Tpy3a»

KonebarenpHbl
1 KOHTYD.
CBo0OoIHBIE
AIEKTPOMArHuT
HbIE KOJIEOaHUs
B HICaJIbHOM
K0JIeOaTEIIEHOM
KOHTYE.
Amnanorus
MEXITY
MEXaHUYECKUM
15871
AIIEKTPOMArHUT
HBIMU
KoneOaHUsIMHU

bubnunoreka LIOK
https://m.edsoo.ru/ff
Ocaf06

bu6mmoreka IIOK
https://m.edsoo.ru/ff
0ch820

15

dopmyna
TomcoHa.
3aKkoH
COXpaHEHUs
SHEpPruu B

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ocbh9c4

42
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UCATbHOM
KOJIe0aTeIbHOM
KOHTYpE

16

17

18

19

20

[IpencraBnenue
0 3aTyXaroIINX
KOJIEOAHUSIX.
Brinyxennbie
MEXaHHYECKHUE
KoJIeOaHMS.
Pe3onanc.
Brinyxiennbie
AIEKTPOMATHUT
HBIE KOJeOaHus

[TepemenHbIH
TOK.
CunycouansH
BIf
TIepEMEHHBII
TOK. MOIIHOCTH
MIEPEMEHHOTO
TOKA.
AMIUIATYHOE
U JICHCTBYIOLLEE
3HAUEHUE CHJIBI
TOKa U
HaIpsKEHUs
Tpancdopmaro
p-
IIpousBoxacTso,
nepeaayda u
notpedieHue
ANEKTPUYECKOMN
SHEPruun

YcerpolictBo 1
MIPAKTUYECKOE
MIPUMEHEHNE
ANEKTPUYECKOT
0 3BOHKA,
reseparopa
MIEPEMEHHOTO
TOKa, TUHUH
3JIEKTpoIepena
q

DKOJIOTHYECKUE
PHYCKH TIpH
MIPOU3BOJICTBE
AJIEKTPOIHEPTH
u. Kynerypa
HCIIOIL30BaHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ochb86

bubnunoreka LIOK
https://m.edsoo.ru/ff
Ochd34

bubnunorexa LIOK
https://m.edsoo.ru/ff
0cc324
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21

ANEKTPOIHEPTU
B
IMOBCETHEBHOM
JKU3HHA

MexaHndeckue
BOJIHBI,
YCIIOBHS
pacrpocTpaHeH
us. [lepuon.
CkopocTh
pacrpocTpaHeH
WS U JJIIHA
BOJIHBI.
[Tonepeunsie n
MIPOJIOJTBHBIC
BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Occab4

22

23

24

25

3ByK. CKOpOCTH
3BYyKa.
I'pomkocTh
3ByKa. BreicoTa
toHa. TemOp
3ByKa
DJIEKTPOMAarHuT
HBIE€ BOJIHEI, UX
CBOICTBA U
CKOpOCTb. 1
IMxana
AIEKTPOMArHUT
HBIX BOJIH

ITpuHIUTIBL
PanuOCBsI3U U
TEJICBUICHHUS.
Pazsutne
CPEICTB CBSI3H.
Pagnomnoxkamnus

KonTponbHas
pabota
«Konebanwust u
BOJTHBD»

bubnunoreka LIOK
https://m.edsoo.ru/ff
OcccOc

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Occfe0

bubnmorexa LIOK
https://m.edsoo.ru/ff
Occ6f8

26

[TpamonuHeitHo
e
pacnpocTpaHeH
1€ CBETa B
OIHOPOJHOM
cpene.
Toueunsrit
HCTOYHHUK
ceera. JIyu
CBeTa

but6mmoreka [IOK
https://m.edsoo.ru/ff
0cd350
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27

28

Ortpaxenue
CBeTa. 3aKOHBI
OTpaXKEHUS
CBeTa.
ITocTpoenue
M300paKeHHUH B
MIJIOCKOM
3epKkaje

[Ipenomnenue
cBera. IlomHoe
BHYTpCHHEE
OTpaXKeHUe.
[IpenenbHblii
YTOJI TIOJIHOT'O
BHYTPEHHETO
OTpa)KEHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff
0cd4e0

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ocd7f6

29

30

JlaboparopHas
pabora
«3mepenue
MOKa3aTens
PEOMJICHUS
CTEKJIa»

JInH3LI.
[TocTpoenue
U300paKeHHi B
JIMH3E.
dopmyna
TOHKOM JIMH3EL.
YBenuueHue
JIAH3BI

bubnunoreka LIOK
https://m.edsoo.ru/ff
Ocd67a

bubmmoteka IIOK
https://m.edsoo.ru/ff
Ocddle

31

JlaGopatopHas
paborta
«HccnenoBanue
CBONCTB
U300paxeHMil B
JIMH3aX»

32

33

Hucnepcus
CBeTa.
CHoXHBIN
cocrtaB 0enoro
ceerta. IIBeT.
JlaGopatopHas
pabota
«Habnronenue
JTUCTICPCHHT
CBETa»
WNurepdepeniin
s CBETA.
Judpakmus

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oced22
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CBeTa.
Hudpaknmonna
A peréTKa

34

35

ITonepeunocts
CBETOBBIX BOJIH.
[Honapuzanus
cBeTa

OnTuueckue
npubopsl U
yCTpOMCTBa U
YCJIOBHSI X
0€e3011acHOIo
PUMCHCHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ocf02e

36

I'panunb
MIPUMEHUMOCTHU
KJIaCCHUYECKOI
MEXaHHKH.
IToctynatet
CIeLHanbHOMI
TEOpPUH
OTHOCHTEIIBHOC
TH

bubnuoreka [{OK
https://m.edsoo.ru/ff
0cf862

37

OTHOCHUTEIBLHOC
Thb
OJIHOBPEMEHHO
CTH.
3amemienne
BpEMEHU U
COKpaIieHue
JUTMHBI

bubnmorexa LIOK
https://m.edsoo.ru/ff
Ocfa42

38

39

OHeprus u
HMITYJIbC
PEIATUBUCTCKO
1 YaCTHUIIBL.
CBs13b Macchl ¢
SHEpPrueu u
HUMITYJTBCOM.
DHeprusi NoKos

KonTponbHas
pabota
«OnTHKa.
OCHOBEI
crenuaiabHOU
TEOpPUH
OTHOCHTEIBHOC
TH

bubmmoteka IIOK
https://m.edsoo.ru/ff
Ocfc68

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocf6f0

40

DoTOHEL
dopmyna
IInanka.

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocfel6
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OHeprus u
UMITYJIBC
doroHa

41

OtkpsiTHE U
UCCIIeIOBaHNE
dororddexra.
OnbiTel A. T'.
CroneroBa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ocffc4

42

3aKoHBI
doTtorddekra.
YpaBHeHue
OWHIITEHHA
JUIs
doTtoarddekra.
«Kpacnas
TpaHULIa»

dororddekra

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0d015e

43

44

JaBnenue
cBera. ONBITH
II. H.
JleOenena.
XuUMHUIecKoe
JIICUCTBHUE CBETA

TexHuueckue
yCTpOMCTBA U
MIPAKTHIECKOE
MIPUMEHEHUE:
($hOTOdIEMEHT,
doromaTyuk,
COJIHEYHAsI
Garapes,
CBETOJINO]1

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d04a6

45

Pemenue 3agau
110 TeMe
«ONEeMEHTHI
KBaHTOBOM
OIITHUKNY

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0d0302

46

47

Mogens aToma
TomcoHa.
OMBITEI
Pezepdopna o
pacCestHUIO 0.
YaCTHII.
[InanerapHas
MOJIENTb aTOMa

ITocTymatel
bopa

bubnunorexa LIOK
https://m.edsoo.ru/ff
0d091a

bubnunorexa LIOK
https://m.edsoo.ru/ff
OdOafa

48

N3nyuenne u

but6mmoreka [IOK

47
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49

MOTJIONICHHE
($hOTOHOB MpHU
nepexojie
aToMa C OJTHOTO
YpOBHS
SHEPruu Ha
Ipyrou. Buasl
CIIEKTPOB

BoaHoBEIE
CBOMCTBaA
yacTUll. BOJIHEBI
ne bpors.
Kopmyckynsipa
0-BOJIHOBOH
Jyaliu3M.
CroHTaHHoOe U
BBIHYKJICHHOE
U3JIyYeHUE

https://m.edsoo.ru/ff
0OdOafa

bubnunorexa LIOK
https://m.edsoo.ru/ff
0dOca8

50

51

OTtkpeiTHE
pPaZiOaKTUBHOC
TU. OTBITHI
Pezepdopaa o
OIpeIeNICHUIO
cocraBa
paauoaKTUBHOT
0 U3JIYYEHUS

CBolicTBa
anbda-, 6era-,
ramMma-
U3ITy4YCHHUS.
BrnusHue
paIuoaKTUBHOC
TH Ha KUBBIE
OpTaHU3MBI

bubmuoreka [{OK
https://m.edsoo.ru/ff
0dofd2

52

OtkpeiTHE
IPOTOHA U
HEUTpOHA.
N3otomnsl.
Anbda-pacnan.
DIIEKTPOHHBII
Y IIO3UTPOHHBIN
OeTa-pacma.
I'amma-
U3ITy4YeHue

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0d1162

53

DHeprus CBs3u
HYKJIOHOB B
sanape. SnepHsie
peaKkiuu.

S nepubrit

bubnunorexa LIOK
https://m.edsoo.ru/ff
0d1356

48
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peakrtop.
[TpoGnemsrl,
TIEPCIICKTHBBI,
9KOJIOTHYECKHE
ACTICKTBI

91 (S0)3 (0)
DHEPreTHKHU

54

55

56

57

DnemMeHTapHbIe
YaCTHULBI.
OTtkpeiTHE
MIO3UTPOHA.
Metonsnl
HaAOJIFOIEHUS U
perucTpamnuu
3JI€EMEHTapHBIX
YaCTHIL.
Kpyrisliii cron
«DyH1aMeHTall
bHBIE
B3aUMOJICUCTBU
s1. EqnHCcTBO
busnueckoit
KapTUHBI MUP)

Bun 3Bé3nH0TO
HeOa.
CosBes3aus,
SIPKHE 3BE3NBI,
IUTAHETHI, UX
BUIUMOE
JIBIDKCHHE.
ConneuHas
cucTeMa

Comnnte.
ConneyHas
AKTHBHOCTb.
Hctounuk
SHEPTUHn
ConHna u 3BE37
3BE3 MBI, X
OCHOBHEIE
XapaKTEPUCTUK
H. 3BE3bI
rJIaBHOM
MOCJIEIOBATEIh
HOCTH.
BnyTtpennee
CTpPOEHHUE
3BE3I.
CoBpeMeHHbIE

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d0e38
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[IPEACTABIICHUS
0
MIPOUCXOXKICHU
U ¥ DBOJIIOIUN
ConHna u 3BE3]

58

Mineunsii [IyTs
— Hama
T'amakTuka.
ITonoxxenue u
JIBYDKCHUC
CouHiia B
T'amakTuke.
l"amakTuKH.
Yépusle ObIpbI
B sIpax
rajlaKTHK

59

Bcenennas.
Pasberanne
TaJIaKTHK.
Teopus
Bboasmoro
B3phIBA.
PenmnkToBoe
U3JIyYEeHHE.
MertaranakTuka

60

Hepemennsie
poOIeMbI
aCTPOHOMUHU

61

62

63

KonTponbHas
pabota B
pamKax
IPOMEXKYTOUYHO
M aTTecTanuu

O6o06maromuit
ypok. Ponb
bu3uku u
ACTPOHOMHH B
HYKOHOMUYECKO,
TEXHOJIOTHIECK
OM, coruaabHOM
1 3TUYECKOM
cdepax
JIESITCIIBHOCTH
YeloBeKa
O6o06maromuit
ypok. Ponb u
MecTO (PU3MKHU
¥ aCTPOHOMUU
B COBPEMEHHOM

50




Hay4YHOU
KapTHUHE MHpa

O0o00marommii
ypok. Ponb
buznIecKoi
TEOpHUU B
dhopMHUpOBaHUH
MPECTaBICHUI
0 puzHUecKou
KapTHUHE MHUpa

64

O6o06maromuit
ypok. Mecto
buznueckoit
KapTHUHBI MUPA
65 B 00LIEM psaY 1
COBpPEMEHHBIX
€CTECTBCHHO-
HAYYHBIX
MPEJCTaBICHUI
0 MpUpoe
O06o001aronun

YPOK.

MaruutHoe

66 1
noJe.
ONEKTPOMarHuT

Hasl MHAYKIA

O06o06marommit
ypok. OnTuka.
OCHOBBI
67 CIIEIIHAILHOM 1
TEeopuu
OTHOCHUTEIBLHOC
TH
O06o06marommit
YPOK.
KBanToBas
68 ¢dusnka. 1
DIeMEHTEI
ACTPOHOMHH U
acTpou3uKu
OBIIEE
KOJIMYECTBO
YACOB I10
ITPOTPAMME

51

bubnmorexa LIOK
https://m.edsoo.ru/ff
0d1784
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