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1. IHosicHuTeIbHAA 3aNIMCKA.

1.1. HopMmaTHBHO-IPABOBBIE JJOKYMEHTBI, HA OCHOBAHHUH KOTOPLIX pa3padoTaHa
padouasi nporpamma

PaGouas mporpamma o ¢usuke pazpadoTaHa Ha OCHOBE:

1. ®denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoi
Denepaum».
2. ®DenepalibHOTO rOCYAAPCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAApTa CPEIHEro 00IEero

o0Opa3oBaHUs, YTBEPXkKJACHHOTO TMpUKa3oM MuHHCTEpCTBa OOpa3oBaHWs U Hayku Poccuiickoii
®denepannn oT 17.05.2012 Ne 413 (manee — PI'OC cpeanero ob1iero ooOpazoBaHus).

3. [Ipukaza MunucrepctBa npocsemienus P® or 22 mapra 2021 r. Ne 115 «O06
yrBepkaeHun llopsiaka opraHuzaldd W OCYLIECTBICHUS 00pa3oBaTeNbHON JAESITEIbHOCTU IO
OCHOBHBIM 00111€00pa30BaTeNbHBIM MPOrpaMMaM - 00pa30BaTENbHBIM MPOTrpaMMaM HadalbHOTO
0011ero, OCHOBHOT'O OOIIET0 U CPEAHETO 0011ero 00pa3oBaHUs .

4. [Tpuxaza MunucrepctBa npocseuienust Poccuiickoit ®enepaunu ot 26.06.2025 Ne
858 «O06 ytBepxkaeHuu (enepanbHOro MEpeyHs yUeOHHKOB, AOMYIIEHHBIX K HCIOIb30BAHUIO MPH
peaM3aIy IMEIOIINUX TOCYJAPCTBEHHYIO aKKPEIUTAIII0 00pa30BaTebHBIX IPOrpaMM HAYaJILHOTO
0011ero, OCHOBHOTO OOIIET0, CpeIHEro o01ero oopa3zoBaHus OpraHU3alUsIMH, OCYIIECTBIISIOMIUMU
00pa3oBaTeNbHYI0  JEATCILHOCTh W YCTAHOBJIGHUS IMPEACIBHOTO CpPOKa  HUCIOJIb30BaHUS
UCKITIOYCHHBIX YYSOHHKOBY.

5. [Ipukaza MunuctepctBa npocsenienus: Poccuiickoit @eneparuu ot 23 uromns 2025
r. N 551 «O06 ytBepxkneHuu ¢eaepanbHOro MepeyHs: AIEKTPOHHBIX 00pa30BaTEIbHBIX
PECYpCOB, NOMYIICHHBIX K WCIIOIB30BAHUIO TPH PEAIM3alMd HMCIOIIUX TOCYIApCTBEHHYIO
AKKpeIUTAIMIO 00pa30BaTelbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
CpeIaHero o0Iero oopa3oBaHus.

6. [Tucekma MunuctepcTBa npocsenieHus Poccuiickoit ®enepanuu ot 21.02.2023 Ne
AB- 800/03 «O6 obecnieueHNN yUCOHBIMU U3TAHUSIMU).
7. ITpukaza MunuctepctBa o6pazoBanust U Hayku PD ot 9 utons 2016 r. Ne 699 «O06

YTBEP)KJICHUM TEepedHs OpraHu3alfii, OCYIIECTBISIOUIMX BBIMIYCK Y4YeOHBIX MOCOOM, KOTOpHIE
JOTIYCKAlOTCS K HCIOJB30BAaHUIO IMPH pPEATU3aLUU UMEIONINX TOCYAAPCTBEHHYIO aKKpPEIUTAILIHUIO
00pa30oBaTeNbHBIX MPOrpaMM HayalbHOTO OOLIEro, OCHOBHOIO OOIIEro, CpeaHero oouero
00pazoBaHus.

8. Canurapubix npasuin  CIT  2.4.2.4283-26 «CaHUTapHO-3IIUAEMHOIOTMYECKHE
TpeOOBaHUS K OpraHu3alusM BOCIHUTAaHUS U OOyuYeHHUs, OTIbIXa U O3JO0POBIICHUS JETeH Hu
MOJIOZIEKN», YTBEPKIECHHBIX MOCTAaHOBJIEHHEM [JIaBHOTO rocyapCTBEHHOTO CAHWTAapHOIO Bpaua
Poccuiickoit ®eneparuu ot 02.06.2026 Ne 19 (nanee — CII 2.4.2.2026).

9. Canurapnsix npaBui 1 HopMm CanlluH 1.2.3685-21 «['urnennueckre HOpMaTUBBI U
TpeOoBaHUs K o0ecreyeHnIo 0e30MacHOCTH U (WK) 0e3BpeITHOCTH /s uesioBeka (PakTOpoB Cpeibl
oOuTaHus», yrBepKIaeHHbIX [locTaHOBIEHNEM [ TTaBHOrO rOCYJapCTBEHHOTO CaHUTApHOTO Bpaya PO
ot 28.01.2021 Ne 2 (manee-Canllun 1.2.3685-21).

10. Yceraa HOY «OTKpbITas MIKOIA.

11. OcHOBHOI 00pa30BaTeNIbHON MporpamMMmbl cpenHero obmero obpaszoBanus YOY
«OTkpbITas 1WKoNa», npuHATON pemeHueM Ilenarormueckoro cosera YOV «OtkpbITas LIKOIa»
(mpotokon Ne 1 ot 17.08.2026) u yTBepxaeHHOU mpuka3zoMm aupexropa ot 17.08.2026 Ne 2001/26.

12. «Ilonoxxenne o ¢opmax, MNEPUOAUYHOCTH M TOPSAKE TEKYIIEro KOHTPOJIS
yCIEeBaeMOCTH M MPOMEXKYTOUHON arrectanuu oOydaromuxcs», «l[lonoxenne o mnopsake u
OCHOBAHMHU TE€PEBOJAA, OTUUCIEHUS U BOCCTAHOBJICHHS OOYYaroIIUXCs» HepeBojia 00ydyarommxcs B
caenyromuii kiaacc B HOY «OtkpeiTas mkosia», npuHSToro pemenueM l[lemarormyeckoro coseta
YOV «Ortkpsitas mkona» (mporokos Ilenarorunueckoro cosera ot 17.08.2026 r. Ne 1, npukas ot
17.08.2026 Ne 20071/26)).

OBHIASA XAPAKTEPUCTUKA YYEBHOT' O IPEIMETA «®U3UKA»

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpEIHEro oOmero odpa3oBaHus
pa3paboTaHa Ha OCHOBE IIOJIOKEHWW M TpPeOOBaHWN K pe3yjabTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOI mporpaMMmel, ipeactasieHHbx B PI'OC COO, a Takxke ¢ yuéroM eaepanbHon
paboueii mporpaMMbl BOCIIMTAHUS U KOHIIETIIMU MIpernoaBaHus yueoHoro npeamera « Pu3nkay B
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oOpa3oBaTenbHBIX opranuzanusax Poccuiickoit  ®enepanuu, peaau3ylOMUX OCHOBHBIC
00pa3oBaTeNbHbIE IPOTrPAMMBI.

Copnepxanue mporpaMmbl MO (U3MKE HAMNpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTuHbl Mupa oOyuatommxcs 10-11 kmaccoB npu oOyueHun ux Qusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESTEIbHOCTHOTO noaxoaa. Ilporpamma 1o ¢pusuke cooTBETCTBYET
tpeboBanusM ®I'OC COO K IUIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METAlpPEeIMETHBIM
pe3yabTataM OOy4YeHMsI, a TaKXKE YUYUTHIBAET HEOOXOJUMOCTh pPEalM3allUU MEXIPEIMETHBIX
cBsi3ell (M3MKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHBIMH TNpeaMeTamu. B Hell ompenensrorcs
OCHOBHBIC LM M3y4eHHUs (PU3MKH Ha YPOBHE CpeIHEero oouero odpa3oBaHus, IUIAHUPYEMbIE
pe3yJbTaThl OCBOEHUS Kypca (PM3MKH: JTUYHOCTHBIC, METalpeAMETHBIE, PeAMETHBIE (Ha 6a30BOM

YPOBHE).
[Tporpamma o ¢pu3MKe BKIIOYACT:

. IUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHMS Kypca (U3MKH Ha 6a30BOM ypOBHE, B TOM
YHCIIe MPEAMETHBIE PE3YIIbTATHI 0 TOJaM O0YUYCHHUS;
. coJiepskaHue yuyeObHoro npeamera « @u3uka» Mo rogam 00y4eHus.

®du3uKa Kak Hayka o Haubosee oOLIMX 3aKOHAX MPUPO/Ibl, BEICTYIIAs B KAUECTBE yUEOHOIO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HAaHUM 00 OKpY’KaloIIeM MUpE.
HIkonbHbIA Kypc (U3MKM — CHCTEMOOOPA3YIOLIMHM JUIsl €CTECTBEHHO-HAY4YHbBIX Y4eOHBIX
NPEIMETOB, TIOCKOJIbKY (DU3MYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUHN, N3y4aeMbIX
XUMHeH, Ouonoruel, ¢puszndyeckoil reorpadueir u acrpoHomueil. Mcrnonb3oBaHue M akTHBHOE
nprMeHeHHe PU3NIECKUX 3HAHUH ONpeeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHIA
B c(epe SHEpPreTHKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, IOJyYeHHs HOBBIX MAaTepHUaloB ¢
3aJJaHHBIMH CBOMCTBaMU M Jpyrux. M3ydyenue Gpu3nky BHOCUT OCHOBHOM BKIIaJ B (hopMUpOBaHHE
€CTECTBEHHO-HAYUYHOM KapTHUHBI MHpa oOydaromuxcs, B (HOpMHUPOBAHHE YMEHHUI NPUMEHSThH
HAy4YHBIM METO/1 TO3HAHUS MPU BBINOJIHEHUHU UMHU YUEOHBIX UCCIIEJOBAHUI.

B ocHOBY Kypca ¢pu3uku A1 YpOBHS CpeHero o0uiero o0pa3oBaHus MOJI0XKEH Psil UaeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHILHUIIBI €0 OCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypC SIBJISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pa3/iesoB (M3MKH, BKIIOYAET KAaK BOMPOCH! KJIACCUYECKOH, TaK U
COBpPEMEHHOM (pU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuai Kypca GU3NKH 00BbETUHEH BOKPYT
¢usnyeckux Tteopui. Benymmm B Kypce sBusercd (OpMUpOBaHHE MpPEACTAaBICHHH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELLIECTBE U TOJIE.

Hoesn ecymanumapuzayuu. EE peanuzanus npeamnosaraeT UCHoIb30BaHUE TYMaHUTapHOTO
noTeHIrana pU3n4ecKol HayKu, OCMBICTICHHUE CBSI3U Pa3BUTHS GU3UKU C Pa3BUTHEM OOILECTBA, a
TaKXe ¢ MUPOBO33pEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMU MPoOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gpusnku npeamnonaraeT 3HaKkOMCTBO C IIUPOKUM
KPYTrOM TEXHHUUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs IMOCPEACTBOM BBEIEHUS 3JIEMEHTOB COJEpIKaHUs,
NOCBALIEHHBIX 3KOJOIMYECKHM IpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUM, a TaKkKe 00CYKIAEHHs MPoOJieM pallMOHAIBHOTO MIPUPOI0NOIB30BaHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMM Kypca (U3UMKH Ha ypOBHE CpeHEro oOmiero oOpa3oBaHUS
ABIAIOTCA u3nyeckue Teopuu (PopMHUpoOBaHUE MPEACTABICHUN O CTPYKType MOCTPOEHUs
¢usnveckoil Teopuu, ponu (yHIAMEHTAIbHBIX 3aKOHOB M MPHHLMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJAE, TPaHMIIAX MPUMEHHUMOCTH TEOpPUM, ISl ONMHUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MPOLIECCOB).

CucreMHO-eSTeIbHOCTHBIN MOAX0/1 B Kypce (PU3MKU pealin3yeTcs MPekIe BCEro 3a CUéT
OpraHM3alui SKCIIEPUMEHTAIBLHON AesITeNbHOCTH oOyuatomuxcs. [[ns 6a3oBoro ypoBHS Kypca
(GU3UKH — 3TO MCIIOJI30BAaHHE CHCTEMBl (PPOHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M
71a00opaTOpHBIX PabOT, KOTOphIE B MporpamMme Mo (usnke OO0beAMHEHBI B OOIIMI CHHCOK
YUYEHHUYECKUX MPAKTHUYECKUX paboT. BblaeneHune B yka3aHHOM IepedHe JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX JJISI KOHTPOJS W OLEHKH, OCYIIECTBISAETCS YYaCTHUKaMU 00pa3oBaTeIbHOIO
npoliecca UCXOs U3 0COOCHHOCTEH TUIAHMPOBAaHUS M OCHAleHus kaOuHera gusuku. [Ipu sTom
oOecrieynBaeTcsi OBJaJeHUEe OOYyYarOIIMMHUCS YMEHHUSMHU IPOBOAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHMsI 3aBUCUMOCTEH (U3MYECKMX BEIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE



MPCAJIOKCHHBIX TUIIOTC3.

Bbosibioe BHUMaHME yeNseTcsl PELIeHNI0 pacu€THBIX U KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUI pacu€THBIX 337a4 MPUOPUTETOM SBISIOTCS 3a7audl C SBHO 3aJaHHON (PU3MYECKON MOJENbIO,
NO3BOJISIOIINE IPUMEHSTh H3yUYEHHbIE 3aKOHbBI U 3aKOHOMEPHOCTH KaK U3 OJJTHOIO pa3Jiena Kypca,
TaK ¥ WHTETPUPYS 3HAHMS W3 Pa3HBIX pa3fenoB. /[ KayecTBEHHBIX 3a/lad MPUOPUTETOM
ABIISIIOTCSL 33aJaHMsl Ha OOBACHEHME INPOTEKaHHUA (GU3NYECKUX SBJIEHUM W IPOLECCOB B
OKpYXaroIie >Xu3HU, TpeOyromue BbIOOpa (U3MUYECKON MOAENH ISl CHUTyallMH IPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanmsmu PI'OC COO K MarepHaIbHO-TEXHHUYECKOMY
o0ecrieyeHnIo yueOHOoro mporecca 6a30Bbli ypoBEHb Kypca (PU3HKH HAa yPOBHE CPEIHETo 0OLIEro
00pa30BaHUs JIOJKEH M3YyYaThCsl B YCIOBHSIX NPEIMETHOr0 KaOuMHeTa (PM3UKH WK B YCIOBHAX
MHTETPUPOBAHHOIO KaOMHETa MPeIMETOB €CTECTBEHHO-HAy4YHOro LukiIa. B kabuHere ¢usuku

JIOJDKHO OBITH HeoOXoauMoe J1abopaTopHoe 000pyIOBaHKE NSl BBIMOJIHEHUS! YKa3aHHBIX B
nporpaMme 1o (Gpu3MKe yueHUYECKUX MPaKTUYECKUX padoT U IEMOHCTPALIMOHHOE 000PYJ0BaHUE.
JemoHcTpannonHoe o0opynoBanue GopMupyeTcst B COOTBETCTBUU C MPHHIIUTIOM
MUHHMMAaJIbHON JOCTaTOYHOCTU U 0OECHEeYMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IMPOrpaMMe Io
(¢u3MKe KIIOYEBBIX JEMOHCTPAIMHA ISl UCCIIEIOBAHUS M3yUaeMbIX SIBJICHUH U MPOIECCOB,
IMIIUPUYECKUX U PYHITAMEHTAIBHBIX 3aKOHOB, X TEXHHYECKHX TPUMEHEHUH.

JIaGopaTtopHoe 00OpyJOBaHHE ISl YUEHHMYECKUX MPAKTUYECKUX paboT (opmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M 00ECHEYMBAeTCs B pacuéTe OJHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. TemaTuyeckue KOMIUIEKTBI J1a0OpaTOpPHOTO OOOPYJOBaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJB30BAHUN aHAJIOTOBBIX M IH(POBHIX NMPHOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX J1JAOOPAaTOpHil.

OCHOBHBIMH TIETISIMH H3Y4€HUS PU3UKHU B 00111eM 00pa30BaHUH SBIISIOTCS:

. (dopMHpOBaHHE MHTEpECa U CTPEMJICHUs OOYYaIOLIMXCS K HAYYHOMY H3YyYEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

. pasBUTHE TNPEICTaBICHUI O HAyYHOM METOJe MO3HaHWS U (OpPMHUpPOBAHUE
HCCJIE0BATENIBCKOrO OTHOIIEHUS K OKPY KAIOIUM SIBJIICHUSIM;

. (dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yueHHsI OCHOB
CTpOEHHS MaTepuu U pyHIaMEHTaJIbHBIX 3aKOHOB (PM3UKH;

. (bopmHpoBaHHEe YMEHUN OOBACHATH SBJICHUS C UCIOJIb30BAaHUEM (PU3NYECKUX
3HAHUU U HAYYHBIX JI0KA3aTEIIbCTB;

. dbopMupOBaHHE TPEACTABIEHUNH O poau (QU3MKU [ pa3BUTUS JIPYTHX

€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTuKeHHe 3TUX Lieled o0ecredrBaeTcsl PelIeHHEM CIeIYIOIUX 3a1ad B Ipolecce
U3y4eHUs Kypca (U3MKU Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHMsL:

. NpUOOpeTeHne CHCTEMbl 3HAaHUN 00 OO0IHMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, BKIIOYas MEXaHUKY, MOJEKYJSIPHYIO (DU3UKY, SJEKTPOJUHAMUKY, KBAaHTOBYIO
(bu3MKY U 3JIEMEHTHI aCTPOPU3UKH;

. dopMHupoBaHHE YMEHHMH NPUMEHSATh TEOPETHUYECKHE 3HaHUS sl OOBSCHEHUs
¢u3nUecKux SABICHUN B MPUPOAE U JUIA NMPHHATUS NPAKTUYECKUX DPELICHUH B MOBCETHEBHOMN
KU3HU;

° OCBOEHHE CIO0CO0O0B peICHUA PA3JIMYHBIX 3ada4 C SABHO 3aJlaHHOH (I)HSHHCCKOﬁ
MOZACIIbIO, 3aaa4, MIOJAPasyMCBAIOIIHUX CaMOCTOATCIBHOC CO3JaHUC (1)I/ISI/II-IGCKOI\/'I MOJACIIH,
aJIeKBaTHOM YCJIOBUSAM 3aJ1da4H,

° ITOHUMAaHHEC (bHSI/I‘IeCKI/IX OCHOB U IIPUHIOHUIIOB HeﬁCTBHH TEXHUYCCKUX yCTpOfICTB
N TCXHOJIOTHYCCKUX IMPOUCCCOB, UX BJIIUAHUSA HA OKPYKAIOIIYIO CPCaAY,
° OBJIAJICHUC METOJaMH  CaMOCTOATCIBHOIO IUIAHUPOBAHHUA U IIPOBCACHHA

(UBUYECKUX DKCIIEPUMEHTOB, aHalM3a ¥ HWHTEPHpeTalii HUHQPOPMAlUH, OTMPEACTCHUS
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YJIbTATa;

. CO3/IaHUE YCIOBUH Uil pPa3BUTUS YMEHUW MPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPYECKOM NESATEIBHOCTH.

MecTo ¥ poJib MpeaAMeTa B Y4eOHOM IJIaHe (KOJM4YeCTBO YUeOHbIX YaC0B, HA KOTOpOe
paccunTaHa padoyasi MpPorpaMMa B COOTBETCTBHHM € Y4YeOHBIM ILUIAHOM, KaJeHIAPHbIM



y4eOHBIM rpauKoMm).

B y4yeOHOM mmane cpemHero odmiero oopazoBaHus npeamer «Pusnkay 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MpeaMETHON 00nacTn « ECTeCTBeHHO-HAYYHBIC TIPEIMETHD.

Ha w3ydenne ¢usuku (6a30BBI ypOBEHb) Ha ypPOBHE CpelHero oOmero odpa3oBaHUs
otBoautcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca
B HEJIEIIO).

[Ipeuiaraemslii B mporpaMme 1o (hu3mKe nepevdeHs J1abOopaTOPHBIX U MPAKTHUECKUX padoT
SIBIISICTCS. PEKOMEHJIOBAHHBIM, YYHTENb JIeJaeT BBIOOp MPOBEICHHS J1a00OpPaTOPHBIX PadOT H
OTIBITOB C YUYETOM WHIUBUAYATHHBIX 0COOCHHOCTEH 00yJatOIIUXCsl.

2. COOEP) KAHUE OBYYEHUA

10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOIbI HAYYHOT'O MIO3HAHUS

®usnka — Hayka o npupozae. Hayunsle MeToapl mo3HaHUsA OKpy»karouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHUH B IIPOIIECCE TIO3HAHUSI TPUPOJIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Qpuandeckux sBIEHUI U mpoueccoB. Hayuneie runoressl. Gusnueckue
3aKOHBI 1 TGOpI/II/I. FpaHHum HpI/IMeHI/IMOCTI/I (1)I/ISI/I‘ICCKI/IX 3aKOHOB. HpI/IHIlI/IH COOTBCTCTBUAI.

Ponb 1 MecTo ¢usuku B popMHUPOBAHUU COBPEMEHHOIN Hay4HOI KapTHUHBI MUpPa, B
IPAKTUYECKON AESITEIbHOCTH JTIOACH.

Jlemoncmpayuu
AHanoroBbie ¥ IU(GPOBBIC U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe BmwkeHHE. OTHOCHUTEIBHOCTh MEXAaHHYECKOro JBIKeHHs. Cucrema
orcuéra. Tpaekropus.

[Tepemernienue, CKOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHOM TOYKH, WX MPOCKIUUA HA OCHU CHUCTEMBbI KoopauHaT. CloKeHHe MEepeMeleHU 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE TPSMOJIMHEITHOE nBIKeHue. ['paduku 3aBuCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTHU U TIEPEMENICHUS MaTePHAIbHONW TOUYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKOpeHUe CBOOOTHOTO MafCHHUS.

KpuBonuueitHoe nBrkeHue. JIBHKEHHE MaTEpUAIbHOM TOYKH IO OKPYXHOCTH C
MOCTOSIHHOM 110 MOJAYJIFO CKOPOCThIO. YTIIOBasi CKOPOCTb, JIMHEWHAsI CKOpocTh. [lepron u yactora
oOpaiuenus. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpOICTBAa W MPAKTUUYECKOE MPUMEHEHHE: CIUAOMETp, JABHKEHHUE
CHapSIOB, IIETTHBIC U PEMEHHBIE TTepeIavH.

Jlemoncmpayuu

MOI[GJ'H) CHUCTCMBI OTC‘-IéTa, HUILTIOCTpalusd KHHEMATUYCCKUX XapaKTCPUCTHUK ABUIKCHUS.

[IpeoOpa3oBanue ABUKEHHUM ¢ UCTIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tagenuie Ten B BO31yX€e U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habuntoienne aBM>xeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTY M TOPU30HTAIIBHO.
W3mepenue yckopeHHsi CBOOOHOTO MajIeHHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne HepaBHOMEPHOT'O ABMKEHHUSI C 1I€JIbI0 OMPEIeNIEHNs MTHOBEHHOM CKOPOCTH.
HccnenoBaHne  COOTHOIIEHHMS ~ MEXAY  MyTAMH, TNPOHAEHHBIMM  TEIOM  3a

MMOCJICAOBATCIIBHBIC PAaBHBIC IIPOMCKYTKH BpPEMCHH IIPU PABHOYCKOPCHHOM JBWIXCHHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOU JKUJIKOCTH.
N3ydenune nBuxeHus Tena, OpolIeHHOr0 TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnmn otHocutenbHoCcTH ["anunes. [lepBriil 3akoH HetoTona. MIHEpIMaabHbIe CHCTEMBI
OTCYETA.



Macca tena. Cuna. Ilpunnun cynepnosunuu cwi. Bropoii 3akoH HproToHa 1uis
MaTepualibHOM TOUKHU. TpeTuii 3akoH HploTOHA 1711 MaTepuaibHbIX TOYEK.

3akoH BceMupHOro tarorenus. Cuna tsokectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, ckoybxeHus, kadeHus). Cuia tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJNbXEeHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conmpoTHUBICHUS
IIPU ABUKEHUU TeJIa B )KUJKOCTH WM rase.

[TocTynarenbHOE U BpalIaTeIbHOE ABIKEHUE a0COIIOTHO TBEPIOTO TEaA.

MoOMEHT CcuiIbl OTHOCUTENBHO OCH BpamieHus. [lineyo cumibl. YcioBHs paBHOBECHs
TBEPAOTO TEIIA.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHUE: MOAIIMIIHUKY, JBHKECHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME HEpLUH.

CpaBHeHME MacC B3aMMOJICHCTBYOIIMX TEJ.

Bropoii 3akon HeroTona.

H3mepenue cui.

CnoxxeHue CHilL.

3aBHCHMOCTB CHIIBI YIIPYTOCTH OT JeOpMaLInu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUU.

CpaBHeHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBecusi TBEpAOTro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomeol

N3yyenne nuxeHus Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE U PE3MHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonvl coxpanenusn ¢ MexaHuke

Nmmynbe MaTepuaabHOM TOUKH (TeNa), CHCTEMBI MaTepHANbHBIX ToueK. IMIynibe CHITBI 1
M3MEHEHNE UMITyJIbca Tea. 3aKOH COXpaHEeHHs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGota cuiibl. MOIHOCTD CHUITBL.

Kunernueckasi sHeprusi MarepuainbHOil Touku. Teopema 00 M3MEHEHUM KMHETHUYECKOMN
DHEPIrHUH.

[lorenumnaneHas osHeprus. [loTeHuumanpHas dSHEpPrust yHnpyro JaegopMUPOBAHHOM
npyxuHbl. [loTeHnanbHas SHEpTUs Tena BOIU3U MOBEPXHOCTUH 3EMITH.

[loTeHuManpHble U HEMOTEHLMATIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHHEM MEXaHWYECKOW SHEPTUU CUCTEMBI TENl. 3aKOH COXPAHEHUSI MEXaHUUECKON SHEPTUH.

VYipyrue n Heynpyrue CTOJIKHOBEHMS.

TexHuueckue yCTpoNCTBA U MPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KOIEP, IIPYKUHHBIN
MIACTOJIET, BUYKEHNE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon moTeHIIMAIBLHON YHEPTHH B KHHETUYECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule padbomel

N3ydenne aOCOIIOTHO HEYNPYTOTo yJapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CUIIBI C U3MEHEHUEM MEXaHMUYECKOI IHEpruu Teja Ha
IIPUMEPE PACTKEHUs PE3UHOBOIO JKI'yTa.

Pasznea 3. Mosekyasipaasi pu3nuKa U TEPMOAUHAMHUKA

Tema 1. Ocnog6bl MONEKYNAPHO-KUHEMUYECKOI meopuu

OCHOBHBIE [10JIO’KEHHS MOJIEKYIISIPHO-KMHETHYECKOW TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
BpoyHnosckoe nemxenue. Juddysus. Xapakrep IBHKEHUS U B3aUMOACHCTBHSI YaCTHUL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEH U TBEPABIX Tel U 0OObSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX MoJenei. Macca u pazmepsl Mosekyil. KonmnuectBo Bemectsa. [loctosiHHass ABorazpo.



Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcusi.

Mogens uaeanbHOro rasza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KMHETUYECKOW TEOpPUU
UCaTbHOTO Tra3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeqHel KHHETHYECKOW HSHEepruu
TEIJIOBOTO ABMKEHUs yacTul rasa. [llkana remneparyp KensBuHa. ['a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon JlanproHa. M3onpouecchl B UACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. ['paduueckoe MpencTaBieHUE H3O0MPOLECCOB: H30TepMa, HM30X0pa,
nzobapa.

TexHuueckue ycTporucTBa U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETp, OapomeTp.

Jlemoncmpayuu

OmnbITH, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE BEIIECTBa, poTorpaduu Moieky
OpPraHUYECKUX COCAVHECHUM.

OmnbIThl 0 AU} PY3UN )KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO IBUKEHUSI.

Mogens onbiTa lTepHa.

OnpIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOJCHCTBUS.

Mopaeinb, HIUTIOCTPUPYIOLIAs IPUPOLY IABJICHMS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUSA UAEAIBHOTO ra3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

Omnpenenenre Macchl BO3QyXa B KIACCHOM KOMHAaTe€ Ha OCHOBE HM3MEpPEHHH 00BEMa
KOMHAaTBI, IaBJICHUS U TEMIIEpaTypbl BO3lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKly IIapAMETPAMU COCTOSIHUS Pa3pEeKEHHOTO rasa.

Tema 2. Ocnogvt mepmoounamuku

TepMmonuHamuyeckast cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJAMHAMUYECKON CHCTEMBI U
crocoObl e€ u3meHeHus. KonndyectBo TemioTel U pabota. BHyTpeHHs 3HEprus 0JlHOATOMHOTO
uJeanbHOro ra3a. Busabl Temonepeaaun: TEIONPOBOAHOCTh, KOHBEKIINS, U3ITyuyeHue. Y iebHast
TEIUIOEMKOCTB BellecTBa. KonMuecTBo TEIIOTHI IIPH TEILIONEpeaaye.

[TonsitTue 06 anuabatHoM mnponecce. [lepBeiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NEPBOro 3aKOHA TEPMOAMHAMUKH K H3orpolieccaM. ['paduueckas nutepnperanus paboTsl rasza.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B PUPOJIE.

TennoBele MamuHbl. [IpuHIMIBL AelicTBUS TEIIOBBIX MalMH. [IpeoOpa3zoBaHus sHepruu
B TEIUIOBBIX MamnHax. Koagunuent nonesnoro aerctBus terioBoi Mamuubl. Lukn Kaprao u
€ro K03 PUIMEHT MOJIE3HOTO AEHCTBUSL. DKOJIOTUYECKHE TPOOIEMbI TENIO3HEPTETUKH.

TexHuyeckue ycTpoiiCTBa M NMPAKTUYECKOE NPUMEHEHHUE: JBUTATEIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOUIBbHUK, KOHIUIIUOHED.

Jemoncmpayuu

W3meHeHne BHYTpeHHEH SHEpruM Teja MPU COBEPIICHWH pabOThl: BbUIET MPOOKU U3
OyTBUIKH O] ISWCTBUEM CKATOTO BO3yXa, HarpeBaHue 3(upa B JaTyHHOH TpyOKe MyTEM TpeHUs
(BUICOIEMOHCTpALIHS ).

V3meHeHre BHYTpeHHEN HEpruu (TeMIepaTyphbl) Tela pH Tervionepeaaye.

OmnpIT 0 agnabaTHOMY PACUIMPEHHUIO BO3TyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO JBUTATEs.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomuol

N3mepenne yaenbHou TeMmI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eeuecmea. Dazoevle nepexoovl

[TapooOpazoBanne M KoHAeHcanus. McnapeHue u  kumeHue. AOCONIOTHAE U
OTHOCHUTEJIbHAs BJIAXXHOCTh BO3ayxa. HachlmeHHbI nap. Y nenpHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT 1aBJICHUS.

Teépnoe teno. Kpucramnnueckue u amopdHbie Tena. AHM30TPOIHS CBONCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuanbl. [lnaBneHuwe W KpucTaM3anus. Y IeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEHHE TETIOBOTO OaaHca.

TexHudyeckue ycCTpoiCTBa M IPAKTHYECKOE NPUMEHEHHE: TMIPOMETP M IICHXPOMETD,
KaJIOPUMETP, TEXHOJIIOTUHU MTOJIy4EHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM UMCIIE HAHOMAaTEpPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu



CBolicTBa HaCBHIIEHHBIX [1aPOB.

Kunenue npy NOHWKEHHOM JAaBJICHUH.

Crioco6b1 U3MEpEeHUs BIaKHOCTH.

Habnroienne HarpeBaHus M IJIaBJICHUS KPUCTAUNIMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue OTHOCUTEIBHON BIa)KHOCTH BO3TyXa.

Pa3nen 4. DiaexkTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanus Tela. OJEKTpUYEeCKUud 3apsn. JBa BuAa SIEKTPUUYECKUX 3apsIOB.
[IpoBOIHUKY, TUATEKTPUKH U MTOIYIIPOBOIHUKHU. 3aKOH COXPAHEHHUS IEKTPUUECKOro 3apsja.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHblil ayieKTpudecKuil — 3apsia.
Onektpuueckoe mnosie. Hanpspk€HHOCTh anekTpuyeckoro mnois. Ilpunnun cynepnosuuuun
ANEKTPUUECKUX ToJied. JINHUM HaNps>KEHHOCTH AJIEKTPUUECKOTO MOJIS.

PaGora cun osnektpocratuueckoro mons. [lotenmuman. Pa3HocTh MHOTEHIUANOB.
[IpoBOIHUKY M TUAJIEKTPUKH B AJIEKTPOCTATHUECKOM TToJie. JluaniekTpruueckasi IpOHUIIAeMOCTb.

OnektpoémkocTb. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATopa. DHEeprus
3apsKEHHOT0 KOHJICHCATopa.

TexHuueckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: 3JEKTPOCKOIN, SJIEKTPOMETD,
ANIEKTPOCTATUUECKAs 3alluTa, 3a3eMJICHHE DJIEKTPONpUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anrmapart, CTpyHHBIN NpUHTED.

Jlemoncmpayuu

VY eTpoiCTBO U IPUHLKIT AEHCTBUS 3JIEKTPOMETPA.

B3aumopeiicTBue Ha’EKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JI€ 3apSHKEHHBIX TEIL.

[TpoBOIHMKY B AIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTUYecKas 3allluTa.

JIUDIEKTPUKHU B AJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIOMAAM IUIACTHH,
PAcCTOSHUSA MEX1Yy HUMH U JUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IlTocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTpUUYECKUil TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTrO TOKa. MICTOYHUKH TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 1715t ydacTka 1enH.

DnexTpuueckoe COTIPOTUBIICHUE. VY aenbHoE COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapaIeNbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH J[xoyns—JIera. MoHOCTh 3JEKTPUIECKOTO TOKA.

DNEeKTPOABMKYILAs CUJIa U BHYTPEHHEE COMTPOTUBIICHUE HCTOYHUKA TOKA. 3aKkOoH OMa 11
MOJTHOM (3aMKHYTOM) AJIeKTpuIeckoi nenu. KopoTkoe 3amMpikaHueE.

DONEeKTpoHHAss MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTH COINPOTHUBIICHHS
METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOJIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX MMYYKOB.

[TonynpoBonnuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p—n-niepexoa. [1oxynpoBoJHUKOBBIE TPUOOPHI.

DNeKTpUUeCKUil TOK B PaCTBOPAX M paciulaBaxX AJIEKTPOJUTOB. DIEKTPOIUTHYECKAS
JUcconranus. JNEKTPOIU3.

OnexTpuueckuil Tok B ra3zax. CaMOCTOSITENBHBIN U HECAMOCTOSATENbHBIN pa3psa. MoaHus.
[Tna3zma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: amIepMeTp, BOJIBTMETD,
peocTaT, MICTOYHUKH TOKa, JJIEKTpOHAarpeBaTesibHbIe TPUOOPHI, AIEKTPOOCBETUTEIbHBIEC TPUOOPHI,
TEPMOMETP  COMPOTHBIICHUS, BAKyyMHBIM  JUOJ, TEPMHCTOPHI H  (OTOPE3UCTOPHI,
MTOJIYITPOBOIHUKOBBIN N0, FaIbBaHUKA.



Jlemoncmpayuu

W3mepenune Cuitbl TOKa U HAIPSKECHUS.

3aBUCUMOCTb COIIPOTUBIICHMS IIMJIMHAPUUYECKUX IPOBOJAHUKOB OT JUIMHBI, IUIOLIAIN
IIONIEPEYHOI0 CEYECHUS U MaTepHraa.

CMenanHO€e COeJUHEHHUE TPOBOJHUKOB.

[IpsiMoe m3MepeHue dIeKTpoABUKYIIEH Cuibl. KOpoTkoe 3aMbIKaHHE T'aJIbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHEIO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psag 1 IpOBOAUMOCTb BO3LyXa.

OaHOCTOPOHHSIA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4eHne cMEaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue  3JIEKTPOABMKYLIEM CWJIBI HCTOYHMKA TOKA W €ro  BHYTPEHHEIO
COINPOTHBIICHUS.

HaGrotenune amekTposusa.

MexnpeamMeTHbIe CBSI3H

Nzyuenne kypca ¢usuxu O6azoBoro ypoBHs B 10 Kilacce OCyIIECTBISIETCS C YYETOM
COJIepKATEIBHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMd MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBA3aHHBIE C M3YyYEHUEM METOJOB HAay4YHOI'O INO3HAHUS:
SBJICHME, Hay4HbI (akT, rumores3a, (u3nyeckas BEIWYMHA, 3aKOH, Teopus, HaOIroAeHue,
DKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelleHHWEe CHCTEMbl YpaBHEHMH, JIMHeWHas QyHKuus, mnapaboda,
runepooia, ux rpauKu U CBOMCTBA, TPUHTOHOMETPHUYECKUE (PYHKIUU: CHHYC, KOCHHYC, TAHT€HC,

KOTaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOKJIECTBO, BEKTOPbI M HUX IPOEKIMH Ha OCH
KOOpJMHAT, CII0KCHUE BEKTOPOB.

Buonoeusn: mexanndeckoe ABMXKEHHE B KUBOW mpupoze, nupdys3usi, ocMoc, Te1oo0MeH
JKUBBIX OpraHU3MOB (BUBI TEIUIONEPENAuH, TEIJIOBOE PABHOBECHUE), SJIEKTPUUECKHE SIBICHUS B
JKUBOU IIPUPOJIE.

Xumus: TAUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEI, XUIAKOCTEH M Tra30B, JJIEKTPUUECKHUE
CBOMCTBA METAJUIOB, AIEKTPOJIUTHYECKAS AUCCOLMALINS, TaJbBAHNKA.

I'eozpadhus: BnaxxHOCTb BO3yXa, BETPhl, 6apOMeTp, TEPMOMETP.

Texnonoeus: npeodpazoBaHUe IBMKEHUH C HUCIOJIb30BaHHEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHHMKE, MOJUIMIIHHUKHN, HCIOJIb30BaHUE 3aKOHA COXpPAHEHHUS HMITyJIbca B TEXHUKE (pakera,
BOJIOMET U Jpyrue), JIBUraTelb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOH
XOJIOAWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH MOJY4YEHHs] COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YHCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMM,  JJIEKTPOCTaTHYECKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYWHBI MNpPHUHTEp, DJIEKTPOHArpeBaTeibHble  MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JjekTpoguHaMUKa

Tema 3. Maznummnoe none. In1eKMpPOMAZHUMHAA UHOYKYUS

[TocTostHHBIE MarHWTHL. B3auMmopaelcTBHE NOCTOSHHBIX MAarHuTOB. MarmuTtHoe moJe.
Bexrop MarauTHOM MHAYKUUK. [IpUHIMN CyneprIo3UIIMM MarHUTHBIX MOJIeH. JIMHUU MarHUTHON
uHAyKuuu. KapTuHa mTuHU MarHUTHONW MHAYKLIWK MOJIsl TOCTOSIHHBIX MarHUTOB.

MaruutHoe nose NpoBOAHMKA C TOKOM. KapTuHa JMHUN MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO IPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYUIKA C TOKOM.
OnbiT OpcTena. BzanmoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaylb U HampaBleHHE. J[BUKEHHME 3apsyKEHHOW 4YacTHUIb B
OJIHOPOJTHOM MarHuTHOM moJje. PabGora cumer Jlopena.

SIBneHue ONEKTPOMArHUTHOM MHAYKUMU. [IOTOK BEKTOpa MAarHUTHOM WHAYKLUH.



DNEKTPOABUKYIIASL CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM HHAYKIuu dapanest.

Buxpesoe anexrpuyeckoe mnosie. DIEeKTpOABUKYIAs CUIIA UHAYKINUN B POBOJIHHUKE,
JIBU)KYILIEMCS ITOCTYIIATEIbHO B OTHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenna.

NHIyKTUBHOCTB. SIBIE€HME CAMOMHAYKIMU. DIEKTPOABHXKYLIAsl CUJIa CAMOUHTYKIIVH.

DHeprust MAarHUTHOTO TOJIsl KATYIIKH C TOKOM.

DNeKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M TNPAKTUYECKOE TMPUMEHEHHUE: IOCTOSHHBIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOABUTATEIb, YCKOPUTENIN AIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIUMY MarHUTHOTO MOJIS.

B3anmopeiictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHUE ANEKTPOMATHUTHON UHIYKIUU.

IIpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKIIMA OT CKOPOCTH M3MEHEHUSI MarHUTHOTO
MOTOKA.

SIBiIeHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHrne MarHuTHOrO OJIs KATYLIKH C TOKOM.
HccnenoBanue 1eicTBUS NOCTOSSHHOTO MarHuTa Ha paMKy € TOKOM.
HccnenoBanue sBiIeHUs 3IE€KTPOMarHUTHON MHTYKIIAH.

Paznea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u I1eKmpoMacHUMHbIE KONEOAHUA

KonebarenbHast cucrema. CBoOoaHble MexaHUYeckue KosiebaHus. [‘apmMoHMueckue
kosnebanus. Ilepuon, wacrora, ammuutyga M ¢asza kosneGaHuil. I[IpyXHHHBIM MasTHUK.
Maremarnueckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX KojeOaHuil. [IpeBpaiiienue sHepruu npu
TrapMOHUYECKUX KOJIeOaHUIX.

Konebatenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJI€OaHUS B HJI€aTLHOM
KOJIeOATeIbHOM  KOHTYpE. AHAJIOTUS MEXAy MEXaHHYeCKUMU U 3JEKTPOMAarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS PHEPTUU B HAEAJIbHOM KOjeOaTelIbHOM
KOHTYpE.

[Ipencrasnenue o 3aTyxarwmux KojieOaHusX. BoIHYKIeHHbIE MEXaHUYECKHE KOJIeOaHuUs.
Pe3onanc. BeiHyX/1€eHHBIE 37IEKTPOMarHUTHbIE KOJIEOaHUsI.

[Tepemennsblit Tok. CHHYCOMIANbHBINA NTEPEMEHHBIM TOK. MOITHOCTh MEPEMEHHOIO TOKA.
AMITTUTYTHOE U IEHCTBYIOIIEE 3HaYCHHE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBonacTBo, mepegaya M MOTPeOJIEHUE DIEKTPUUYECKONH HIHEPIUU.
OKOJIOTUYECKUE PHUCKM TMpPU MPOU3BOJACTBE dJeKTposHepruu. Kynbprypa wucnonap3oBaHus
AJIEKTPO3HEPTUH B TOBCEIHEBHOM )KU3HHU.

TexHuyeckue yCTpONHCTBAa M TNPAKTHUECKOE IPHUMEHEHHUE: DIIEKTPUYECKHI 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JIMHUU 3JIeKTpornepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoseOaTeIbHON CUCTEMBI (MPYKUHHBIN WK MaTeMaTUYECKUI
MasITHHK).

HaGmronenue 3aryxaronmx KoieOaHui.

HccnenoBanue cBONCTB BBIHYXACHHBIX KOJIEOaHUH.

HaGmonenue pe3onanca.

CB0oOOAHBIC JIEKTPOMArHUTHBIE KOJICOAHUS.

OcmwinorpaMMsl — (3aBUCUMOCTH  CHJIBI TOKa M HAOpsDKEHUS OT BPEMEHM) UL
3JIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3oHaHc mpu nocnenoBaTenbHOM COEAMHEHWH PE3UCTOPA, KATYIIKUM MHIAYKTHMBHOCTH U
KOH/JIEHCATOopA.



Mopeinb TUHUY SJIEKTPOIEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIBIX KOJI€OAHUH Ipy3a Ha HUTH OT JITMHBI HUTH
Y Macchl rpy3a.

HccnenoBanue TMepeMEHHOrO TOKa B IIEMM M3 IOCIEAOBATCIIBHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbvle 60 IHbL

Mexanudeckue BOJIHBI, yCI0BUs pacnpocTpanenus. [lepuoa. CkopocTs pacipocTpaHeHUs
u JuHa BonHBL [lomepedHple W TpoaOibHBIE BOJIHBL. MHTepdepeHuus W Audpakius
MEXaHUYCCKHX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CIIOBUS U3JIYyUYEHUS! AJICKTPOMATHUTHBIX BOJIH. B3anmHuas
opueHTanus BekTopoB E, B, V B anexkrpoMaruuTHO# BoHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHe, TMpeloMIeHHe, Tmoisgpusanus, audpaxmus, uHTepdepeHmus. CKOpocTh
3JICKTPOMArHUTHBIX BOJIH.

[lIxana »neKTpoMarHUTHBIX BOJH. [IpuMeHeHre 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIUIIBI PaIMOCBS3U U TEICBUACHUA. Pagnonokamus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeJibl.

TexHuueckue ycTpoNCTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
yIbTPa3BYKOBasl JMArHOCTUKA B TEXHUKE M MEIULIUHE, pajap, paguonpuEMHUK, TEIECBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpoOCTpPaHEHUE OMEPEUHBIX U MPOAOIbHBIX BOJH.

Konebnronieecs T€10 Kak HICTOYHMK 3BYKA.

Habnoienne otpakeHus U MPeTOMIICHUSI MEXaHUYECKUX BOJH.

Habmonienne untepdepeHnm 1 AUPpakul MEXaHUYECKUX BOJIH.

3BYKOBOMW PE30HAHC.

HabntoieHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM M YacTOTOM
KOJIeOaHUH.

UccnenoBanne CBOWCTB  DJIEGKTPOMAarHUTHBIX  BOJIH:  OTP@XKEHHUE, MPEITOMIICHHUE,
nosnsipu3anus, nudpakuus, naTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrprueckas ontuka. [IpsmonuHeiHOe pacCIpOCTpaHEHUE CBETA B OJHOPOIHOM Cpeie.
JIyud cBera. TodyeuHbId HCTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHBI OTpakeHUsi cBera. llocTpoeHue H300paKeHUN B TIIOCKOM
3epKane.

[Ipenomnienne cBeTa. 3akoHBI TMpeloMIIeHHs cBeTa. AOCONIOTHBIN TMOKa3aTelb
npenomiieHusi. I[lomHoe BHyTpeHHee oTpaxkeHue. IIpedenbHbIl yroja MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CnoxkHbIi cocTaB Oenoro cBeta. L[Ber.

CoOuparomiue U pacceuBaromue JuH3bl. ToHkas suH3a. DOKycHOE paccTOsSHUE H
onTHYEeCKas cuiia TOHKOW JuH3bI. [locTpoeHne n3odpaxeHuii B cOOMPAIONINX U PacCceUBAIOLINX
nuH3ax. @opMyJsia TOHKOM JIMH3BI. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. HWuTtepdepenius cBera. KorepeHTHble HCTOYHUKH. Y CIOBUS
HAOJIOZICHUSI MAKCHUMYMOB U MUHMMYMOB B MHTEP(HEPEHIIMOHHON KapTHHE OT JIBYX CHH(pa3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakus cera. JudpakuuonHas pemérka. YciaoBHe HaOJIONEHUS TIIaBHBIX
MaKCHMYMOB TP NaIeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEHIETKY.

ITonspuzanus ceera.

TexHuyeckue ycTpoilcTBa M MpaKkTUYECKOe MPUMEHEHHE: OYKH, Jymna, ¢oToammapar,
MPOSKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOTI, BOJIOKOHHAS ONTUKA, TUPPAKIIMOHHAS PEIIETKA,
MOJISIPOU.

Jlemoncmpayuu



[IpsimonuHeEtHOE pacpoCcTpaHEeHHEe, OTPAKEHUE U IIpesoMiieHne cBeta. OnTuueckue
IPUOOPHI.

[TosnHOE BHyTpeHHEE OTpakeHue. MoJienb cBeToBoa.

HccnenoBanue CBOMCTB N300payKeHUH B JIMH3AX.

Mojenu MUKpOCKOIIa, TeNEeCKoIa.

HaGmonenne unaTepdepeHium cera.

Hab6monenue nudpakuum cBerta.

HaGmronenue aucrnepcuu cBera.

[TonmyuyeHue crnekTpa ¢ HIOMOUIbIO IPU3MBI.

[TonmyyeHue cekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

HabmntoneHue nomnsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

W3mMepeHune nokasaress MIpeaoMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Habmtonenue nucnepcuu cBeta.

Pasnen 6. OcHOBBI crielIUAIbLHONH TeOPUH OTHOCHUTEIBHOCTH

I'paHMLIbI TPUMEHMMOCTH KJIAaCCHMUYECKOW MexaHMkH. [locTynaTsl crenuanbHOW TEOpUH
OTHOCUTEJIbHOCTH: HMHBAapUAaHTHOCTb MOJYJSl CKOPOCTHM CBETa B BaKyyme, [PUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILICHUE JUINHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBL.

CBs13p MaccChl C 3HEPruei U UMITYJIbCOM PEIATUBUCTCKON YaCTHULIbI. DHEPTHs MOKOS.

Paszpnen 7. KBanToBas ¢pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonbl. Popmyina [lnanka cBs3u sHEpruH (POTOHA C €T0 YACTOTOH. DHEPTUs U UMITYJIHC
¢doroHa.

Otkpeitne u wucciuenoBanue (Qoroadpdexra. Ombitel A. T'. CronetoBa. 3aKOHBI
doroaddexra. YpaBHenue DitHiuTeiHa 11 Gotorddexra. «KpacHas rpanuma» gorosdpexra.

Hasnenue ceera. OnwiTsl [1. H. JIeGenena.

XHUMHUUYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHUE: (POTOIIEMEHT, (OTOAATUHK,
CoJIHeyHast 6aTapest, CBeTOIUO/.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE C IMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (oTOdPdeEKTa.

Cseroauon.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopaa no paccessHuto o -gactuil. [lnmanerapras
mojens aroma. IToctynatsl bopa. M3znydenue u nornomenue (GOTOHOB MpH Mepexojie aToMa ¢
OJIHOTO YPOBHsI SHEPTUH Ha Apyroil. Bunsl ciekTpoB. CrieKTp ypOBHEN SHEPTUH aTOMa BOJOPOAA.

Bomnnosble cBolicTBa yacTtull. Bonnsl ne bpoiins. KopnyckynspHO-BOJIHOBOM 1yalin3Mm.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHHE.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIIEKTPalbHBI aHAJIN3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens oneita Pezepdopaa.

Omnpenenenre AIMHBI BOJIHBI JIa3epa.

HabmtoneHne nuHeHuaThIX CIEKTPOB U3ITyUeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

Hab6mronenune nuHe9aToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAIOIME  CIOKHOCTb  CTpoeHus  sapa.  OTkpeiTHe
panuoaktuBHOCTH. OnbITHl Pe3epdopaa mo onpeneneHno cocTaBa paaAuoaKTUBHOTO M3IIy4EHHS.



CoiicTBa anba-, 6eTa-, raMMa-u3iyueHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbITHE IPOTOHA U HeWTpoHa. HykmonHass Mozens simpa [elizenOepra—lBaneHko.
3apsn sapa. Maccosoe uucio siapa. M3ororsl.

Anbda-pacnian. DIEeKTpOHHBIA U MO3UTPOHHBIA OeTa-pacmaj. ['amma-usnyueHue. 3aKoH
pazroaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. Jledekt maccol sapa.

Snepusble peakuuu. [leneHne u CUHTE3 A1ep.

Snepusiii peaktop. Tepmosinepusbiii cunrtes. [Ipo0ieMsl U TIEpCHIEKTHBHI SIEPHOI
JHEPreTUKU. DKOJIOTMYECKHUE aCIIEKTHI AIEPHON YJHEPIETUKH.

OnemeHTapHble YacTulbl. OTKPBITHE NO3UTPOHA.

Mertozbl HaOJIIOACHHS U PETUCTPALIMM HJIEMEHTAPHBIX YACTHLI.

OyHaamMeHTalnbHbIe B3auMoeiicTBusl. EQMHCTBO pu3nyeckoil KapTUHBI MUpa.

TexHudyeckue ycTporCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue TpekoB yacTuil (110 roToBbIM (poTorpadusim).

Pasnea 8. DiieMeHTHI aCTPOHOMUM U aCTPOPU3UKHU

Oranel pa3BUTHs acTpoHOMMM. [IpukiagHOe W MHPOBO33pEHYECKOE 3HAYEHUE
ACTPOHOMHH.

Bup 3Bé3nH0r0 HeOa. Co3Be3nus, sipkue 3BE3/Ibl, INIAHEThI, UX BUIMMOE JIBUXKEHUE.

ConneyHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrtounuk sHeprum CosHma M 3BE34. 3BE3MBI, MX
OCHOBHBIE XapaKTepUCTUKHU. JlMarpaMma «CHEeKTPaIbHBIM KJ1acC — CBETUMOCTBY. 3BE3/IbI IIIABHON
MOCJIEAOBATENBHOCTH.  3aBUCUMOCTb ~ «Macca — CBETHMMOCTb» U1 3BE3]  IJIABHOU
nocneaoBarenbHOCTH. BHyTpenHee cTpoeHue 3BE37. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXkAECHNHU U 3Boatonnn CosHIa U 3BE311. DTarnbl )KU3HU 3BE3 L.

Mneunsiii [TyTs — Hamra [Nanaktuka. [lonoxxenne n auxenue Connia B ['anaktuke. Tums
raJlakTUK. PannoranakTuky u kBasapbl. Y€pHbIE ABIPHI B siipax FajlakTHK.

Bcenennas. Pacuiupenne Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
bonbuoro B3psiBa. PenMKTOBOE N3ITyUEHUE.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménusle npo0iaeMbl aCTpPOHOMUH.

Vuenuueckue nabnooenus

HabmtoneHns HeBOOPYKEHHBIM I71a30M C MCIIOJIb30BAaHHEM KOMIBIOTEPHBIX MPUI0KEHUH
JUISL OIIPENIEIIEHUS TIOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3Us
CeBepHoro nomymapus 1 sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, mianet, Mieunoro [lytu.

Oo6o01maruiee NOBTOpEeHNE

Pone Qusukum M acTpoHOMHM B IKOHOMHYECKOW, TEXHOJOTWYECKOW, COIMATBHON U
THYECKOH cepax e TeNbHOCTH YelI0BeKa, POJib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOU
HAayyHOM KapTUHE MHpa, poyib (U3HUECKOH Teopuu B (HOPMHUPOBAHUM MPEACTABIECHUN O
¢u3nveckoil kKapTHHE MHpa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOIIEM ATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIEHUHN O MIPUPOJIE.

MexnpeameTrHblie CBA3U

Nzyuenune kypca ¢usuxu O6azoBoro ypoBHs B 11 kilacce ocymiecTBisieTcs ¢ Y4ETOM
COJIEp)KaTEeNbHBIX MEXIIPEJAMETHBIX CBsI3€l € KypcamMH MaTeMaTUKH, OWOJIOrHH, XUMUH,
reorpadvu ¥ TEXHOJOTHH.

Mesicnpeomemuvie nouamusi, CBI3aHHBIE C M3YYCHHEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHME, HAay4HbIM (akT, runoresa, (u3nMyeckas BEIUYMHA, 3aKOH, TEOpHs, HaONI0JEHHE,
AKCIEPUMEHT, MOJIEJIMPOBAHHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka. pelieHne CUCTEMbl YPaBHEHWM, TPUTOHOMETpPHUECKUE (QYHKIMM: CHHYC,
KOCHHYC, TaHIE€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI U HUX
IPOEKIMM Ha OCHU KOOPAMHAT, CJI0KEHUE BEKTOPOB, MPOU3BOJHBIC IEMEHTAPHBIX (YHKIIMH,



NPU3HAKK IOJO0US TPEYTOJIbHUKOB, OTPEeTICHHE TUIOMAIN TUNIOCKUX GUryp u o0bEma Tel.
Buonoeus: snekrpudeckue SBIEHUS B JKUBOH INpHUpoOne, KojeOaTelbHbIE ABHKEHHS B
JKUBOW TIPUPOJE, ONTHUYECKHUE SIBJIICHHUS B KMBOM IpUPOJE, NEHUCTBHE DPAJMALMMU HA KUBBIC
OpraHU3MBI.
Xumus: CTPOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEIl,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAIUIMUECKOMN PEIIETKH, CIIEKTPaIbHbIN aHAIU3.

l'eoepaghus: MarHuTHBIE TIOJIFOCA 3EMIIH, 3AJICKH MAarHUTHBIX Py, PoTochEMKa 3eMHOM
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHHI.

Texnonoeus: JNUHUM DBJIEKTpOIEpenad, TeHepaTop MEpPEeMEHHOro TOKa, 3JIEKTPOJIBUTATEb,
WHAYKIIMOHHAS T1€4Yb, panap, paguolpuéMHUK, TEIeBU30p, aHTeHHA, TeiaedoH, CBY-medb, MpOeKIMOHHBIN
amnmnapart, BOJIOKOHHAsl ONITHUKA, COJIHEYHAas OaTapes.

3. IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHsA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenue yuebHoro mpeamera «Du3nka» Ha ypoOBHE CpEeAHEro oOIiero odpazoBaHUs
(0a30BBII  ypOBEHB) JIOJDKHO  OOCCIICUYUTH  JIOCTMDKCHHE  CIICAYIOIIUX  JIMYHOCTHBIX,
MeETanpeMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro npeamera «Ou3uka» JOJKHBI OTPaXKaThb
TOTOBHOCTb U CIIOCOOHOCTH O0y4aroluXcsi PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTPEHHEU
NO3UIMEN JTUYHOCTH, CUCTEMOM LICHHOCTHBIX OPUEHTALIUH, TIO3UTUBHBIX BHYTPEHHUX yOEXKIECHUH,
COOTBETCTBYIOIIUX  TPAJUIIMOHHBIM IIEHHOCTSIM  POCCHUKMCKOTO  OOIIECTBa, pacIIMpeHue
JKU3HEHHOT'O ONBITa U OIBITAa AESITEIbHOCTH B IPOLIECCE pean3allii OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIbHOMN AESITEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHcKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh TPAKIAHCKOM MO3UIMK OOyYaroIlerocss Kak aKTHMBHOIO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOr0 00IECTBa;

MPUHATHE TPAJUIIMOHHBIX OOIIEYEIOBEUECKUX I'YMaHUCTUYECKUX U IEMOKPATHUECKUX
IIEHHOCTEIH;

TOTOBHOCTb BECTU COBMECTHYIO JESTEIbHOCTh B MHTEpECaX IPaKAaHCKOTO OOIECTBa,
y4acTBOBaTh B CAMOYMPaBIE€HUHU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJICHICTBOBATh C COLIMAIBHBIMM MHCTUTYTAMH B COOTBETCTBHUHU C MX
(GYHKIMSAMHU U Ha3HAYCHUEM;

TOTOBHOCTb K T'yMaHUTapHON U BOJIOHTEPCKON JESTEIBHOCTH;

2) IATPHOTHYECKOT0 BOCIINTAHMSA:

c(OPMUPOBAHHOCTh POCCUMCKON IpaXkAaHCKOW WACHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHME K IOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSAM POCCHUMCKHUX
y4€HBIX B 001aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHNUS;

CIOCOOHOCTH OIIEHHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIaJIa B IOCTPOCHHUE YCTOWYHBOIO Oy IyIIero;

4)3CTEeTHYECKOT0 BOCIIMTAHUSA:

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKJIKOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYLIETO
buznueckoil Hayke;

5) TpyA0BOro BOCIMTAHUSA:

UHTEpEC K pas3audHbIM cdepam npodhecCHOHANbHON JeSTENbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PU3HMKOI ¥ TEXHUKOM, yMEHHE COBEpPILIATh OCO3HAHHBIN BBIOOp Oyayiei mpodeccun
U pealin30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TUIAHbI;

TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH (PU3HKH Ha
MIPOTSKEHUU BCEU KHU3HU,

6) 3K0J10rHYeCKOro BOCIIUTAHMSI:

C(OPMHPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpHI, OCO3HAaHUE TIJI00AJIBHOIO XapakTepa



HKOJIOTHYECKUX MPOOIIeM;



IJIAHUPOBAHUE W OCYIIECTBIICHHE ACHCTBUN B OKpPY’KAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJI€ YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacuIMpeHre OmnbITa JACATEIbHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 110 (pru3uKe;

7) IeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA U3NUECKON HAYKH;

OCO3HAHME [ICHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUEeHUS (PUBUKU
OCYILECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESTENIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHUS

Ba3oBble Jjornuyeckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYJIIUPOBATh U aKTyalIM3HPOBATh MPOOIEMY, pacCMaTpPUBaTh €€
BCECTOPOHHE;

OTIPEIENIATH 1SN JICATSILHOCTH, 33]1aBaTh MapaMEeTPbl M KPUTEPUHU UX JOCTHIKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH H IIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3UYCCKUX SBICHHSIX;

pa3pabarbIBaTh IUIAH PEIICHUS POOIEMbI ¢ YYETOM aHATN3a MMEIOLIMXCS MaTEPUATBHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSITEIHLHOCTH, OIIEHUBATH COOTBETCTBHE PE3YJIHTATOB IIEIISIM,
OIICHUBATh PUCKHU TOCIIEICTBHIA NEATCILHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH Pa0OTy B YCIOBHSIX PEATBHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHHUE ITPU PEIICHUN )KU3HESHHBIX MPOOIIEM.

Ba3oBbie Hcciie1oBaTeIbCKIE el CTBHS:

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOYEBBIMU TOHSITHSIMH M METOJaMHU (U3HUSCKOM
HaYKH,

BJIQJICTh HABBIKAMH YYEOHO-UCCIICOBATEIBCKON U MPOCKTHON JEATSIEHOCTH B OOJACTH
bu3HMKHN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METO/IOB PELICHUS 33134
(U3HYECKOTO COJEPIKAHUS, IPUMEHEHUIO PA3IMYHBIX METOIOB MTO3HAHUS;

BIIQJIETh BUJAMU JAEATEIHbHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa3OBaHUIO U MMPUMEHEHHIO B PA3JIMIHBIX YICOHBIX CUTYAIUSAX, B TOM YUCIIE TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (DU3HKHY;

BBISBJISATh TMPHYMHHO-CJIICJICTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3a/lady, BBIJIBUTATH
TUNOTE3Y €€ pEelIeHUs, HaXOAUTh apTYMEHTHI JIsl JOKa3aTebCTBAa CBOMX YTBEPKIACHHUI, 3a/1aBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

aHAIM3UPOBATh TMOJIYYCHHbIE B XOJI€ pEIICHUs 3aJaud Pe3yJbTaThl, KPUTHUUECKU
OIICHHBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MECHECHHE B HOBBIX YCIIOBHUSX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 32/1a4H B 00Pa30BATENBHON ACSITENFHOCTH, B TOM
qrclie TPY U3YYCHUH (DU3HKY;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHHBATh MIPHOOPETEHHBIN OTIBIT;

YMETh MePEHOCUTh 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh KUZHEIEATEIILHOCTH;

YMETh HHTETPHPOBATH 3HAHKS M3 PA3HBIX MMPEJIMETHBIX 001acTel;

BBIIBUTATh HOBBIC HJICH, TIPEIaraTh OPUTUHATIBHBIC TIOXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]1a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora c unopmanueii:

BJIQJICTh HABBIKAMU TOJydeHUs WH(OpMANUN (PU3HUECKOTO COJICPIKAHUS U3 UCTOYHHUKOB
pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIICCTBIIATH TIOWUCK, AaHAJM3, CHCTEMAaTHU3alHI0 U
WHTEPIPETANHNIO HHPOPMAIINH PA3TUYHBIX BUIOB U (DOPM MPEICTABICHHUS;

OLIEHUBATh IOCTOBEPHOCTH MH(OPMAIIHH;



UCIIOJIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B
pELICHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPTaHM3ALMOHHBIX 33/7a4 C COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHUKHU, TEXHUKH 0€30MaCHOCTH, TUTHEHbI, pecypcocOepekeHus, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€301acHOCTH;

CO3/1aBaTh TEKCThl (PUIUYECKOTO COAEPKAHMUS B pa3NuyHbIX (opmarax ¢ yd4éTom
Ha3zHaueHHs MH(OPMAIIH U LIEJIEBOH ayJUTOPUH, BEIOMPast ONTUMAIIBHYIO (POPMY MPEICTaBICHUS
Y BU3yaJIn3al1u.

KoMMyHHKATHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaxX (DU3MKH U BO BHEYPOUHOH EATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIMKTHBIX CUTYal[Ui U CMATYaTh KOH(IUKTHI,

pa3BépHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHHA C UCIIOJIb30BAHHUEM A3BIKOBBIX
CPEICTB;

MIOHUMATh U MCIIOJIb30BATh MPEUMYIECTBA KOMAHHON M MHAWBUIYAIBHON pabOTHI;

BBIOMpATh TEMATUKY U METOAbl COBMECTHBIX IEHCTBHUI ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJ10T0 4j€Ha KOJUIEKTHBA;

MPUHUMATh 1€l COBMECTHOW [ESATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHHUPOBATH
JEHCTBUS 10 €€ TOCTHKEHUIO: COCTABIIATH TUIaH ACHCTBHIMA, paclpeesaTh POl C y4€TOM MHEHUI
Y4aCTHUKOB, 00CY>KJaTh pe3yJIbTaTbl COBMECTHOW pabOThI;

OICHUBATHb Ka4C€CTBO CBOCTO BKIaJa N KAXKAOT'O YHACTHHUKA KOMaHbl B O6IIIHﬁ pE3yIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IMPOCKTHI, OICHHUBATE MACHU C MO3WIIMHW HOBU3HBI, OPUTMHAJIbBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYHWICCTBJIATL IMO3UTUBHOC CTPATCITUYCCKOC IIOBCACHHWEC B pPA3JIMYHBIX CUTyallUAX,
MPOSIBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUITUATHUBHBIM.

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe NelcTBUS

Camoopranu3amus:

CaMOCTOSITENIFHO OCYIIECTBIIATH TMO3HABATENBHYIO NEATENBHOCTh B 00NacTU (PU3UKU U
ACTPOHOMMH, BBISIBIISTH MTPOOJIEMBI, CTAaBUTh B (HOPMYITHUPOBATH COOCTBEHHBIC 33]1aUH;

CaMOCTOSITENTFHO COCTAaBJISTh IUIAH PEIICHHUS PAacu€THBIX M KaueCTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHHUSI TPAKTHUYECKOM paboThl C Y4ETOM HMEIOIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;

JlaBaTh OLEHKY HOBBIM CUTYAI[UsIM;

pacmmpsATh paMKi y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX TPEATTOYTCHHIA;

JieNaTh OCO3HaHHBIA BBHIOOD, apryMEHTHUPOBATH €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pereHmue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (DOPMUPOBAHUIO U TPOSBICHUIO OPYIUIMA B 0OJaCTH (PU3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJI1b, YMOIHOHATBHBIIH HHTEJJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTYyaIlMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YIBTATOB LETISIM;

BJIQJIETh HABBIKAMH ITO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX TEHCTBHIMA
¥ MBICJUTENBHBIX TPOIECCOB, MX PE3YJIHTATOB U OCHOBAHUI;

MCTIOJIH30BATh MPUEMBI pe()IEKCHHU ISl OLIEHKU CUTYaIllH, BIOOpa BEPHOTO PEIICHHS,

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO,

MPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX MPH aHATN3€e PE3yJIbTaTOB JEATCIIBHOCTH;

MIPUHUMATD Ce0sl, MIOHUMAs CBOU HEJAOCTATKU U JIOCTOUHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX MIPH aHATN3€e PE3YyJIbTaTOB JEATCIIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.



B npouiecce nocTukeHus INYHOCTHBIX Pe3yIbTaTOB OCBOCHHUSI MPOTrPaMMBbI 110 (PU3UKE JIs
YpOBHsI cpeqHero oOmiero o0pa3oBaHUS y OOYYaIOUIMXCS COBEPLICHCTBYETCS 3MOIMOHAIbHBIN
UHTEJJIEKT, MPEeAnoiaraloumii chopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE YMOLIMOHATIBHOE COCTOSTHHE,
BUJICTh HANPABJICHUS Pa3BUTHS COOCTBEHHOM SMOLIMOHAIBHOM cephl, ObITH YBEpEHHBIM B ce0e;

caMOperyJIMpOBaHusl, BKJIFOYAIOILIETO CaMOKOHTPOJIb, yMEeHUe MIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJEHUE, CIOCOOHOCTh aJaNTUPOBATHCS K HSMOLMOHAIbHBIM
WU3MEHEHUSIM U MPOSIBISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBALIUM, BKJIOYAIOMICH CTpeMJIEHHE K JOCTHXKEHUIO LEIH U YCIEeXy,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh SMOIMOHAJIBHOE COCTOSHUE APYTUX,
YYUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U COMEPEIKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTh KOH(IMKTHL.

IHHPEIMETHBIE PE3YJIBTATDBI

K koniy obyuenus B 10 kjacce npeiMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUMN:

JEMOHCTPHPOBATh Ha MPUMEPAX POJb U MECTO (HU3UKU B (HOPMUPOBAHHH COBPEMEHHOM
Hay4YHOU KAapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTWM, B IPAKTHYECKOU
JNeITEeIILHOCTH JIFOICH

YYUTBIBATh TPAHUIBI NMPUMEHEHUS W3YYCHHBIX (U3MYECKHX MOJEJCH: MaTepuanbHas
TOYKa, MHEpLHUaJIbHAas cUcTeMa OTCYETa, abCONIIOTHO TBEPIOE TEJIO, MJCAIbHBIA ra3, MOJENIU
CTPOEHHS Ta30B, XKHUAKOCTEH M TBEPABIX TEJ, TOYEUHBIM 3JIEKTPUUECKUN 3apsj MpU PELIeHUU
bu3nyeckux 3aaad;

pacro3HaBaTh (U3MUECKHE SBICHHS (IIPOIECCHI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJISIPHO-KMHETUUECKON TEOpUM CTPOEHUS BELIECTBA U DJIEKTPOJUHAMMKU:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE, CBOOOJHOE NaJeHHUE Tel,
JIBIDKEHUE 110 OKPYKHOCTH, HHEPLUS, B3aUMOAeHCTBHE Tell, 1updy3usi, OpOyHOBCKOE ABHIKEHHE,
CTPOEHHE >KUJKOCTEN M TBEPABIX TEJ, U3MEHEHUE 00bEMA Tel MpPU HarpeBaHUU (OXJIAXKACHUN),
TEIUIOBOE DPABHOBECHE, WCIIApEHHME, KOHJEHCALUs, IUIAaBICHHE, KPUCTAUIM3aLlUs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIIEHNE JaBJICHUS ra3a Ipyu ero HarpeBaHUM B 3aKPHITOM COCY/IE, CBA3b
MEXJly MapaMeTpaMH COCTOSIHHS ra3a B M30IpOLeccax, JJEKTpU3alus TeJl, B3aUMOJEHCTBUE
3aps/0B;

OIMCHIBATh MEXaHUYECKOE JBHMKEHHE, UCHOJb3Yys (U3NUYECKHE BEITMUYMHBL KOOPIUHATA,
NyTh, NEpPEMEIlEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cujla, UMITYJIbC Tella, KHHEeTHYecKas
SHEprus, NOTEHIHaJbHas SHEPrusi, MeXaHuuyeckas paboTa, MeXaHHYecKas MOIIHOCTb; HpHU
OMKMCAHUU MPABUIILHO TPAKTOBATH (DU3MUECKUI CMBICI HCTIOIb3yEMbIX BETUUHH, UX 0003HAYECHHUSI
U €IUHHIIBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIUYHHY C JPYyTUMHU
BEJIMYUHAMU;

ONMCHIBATh M3YyUEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBICHMS, HCIOJIB3Ys
dusznueckre BENUWYMHBI: [aBJICHHE Ta3a, TeMIlepaTypa, CpeIHss KUHEeTHYecKas OSHEpIus
XaOTUYECKOTO JIBJKEHUS MOJIEKYJ, CpPEJHEKBaJIpaTHUYHAas CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOThI, BHYTPEHHSSI 3HEprus, pabora rasza, Ko3(QpQHUIMEHT MOJIE3HOTO NEHCTBHUS TEIJIOBOIO
JIBUTATEISA; IPH ONMUCAHUU MTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOIb3YEMbIX BEIUYHH,
uX O0003HaueHUss W EAUHULBI, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BEJIMYMHAM;

OINMCHIBATh M3YYEHHBIE JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCTONB3Ysl (PU3MUECKHE BETWYMHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUYECKOE IOJIe,
HANPsOKEHHOCTD T10JIs, MOTEHIMAJ, PA3HOCTh IMOTCHIMAJIOB; NP ONMCAHUU IPABHIIBHO



TPaKTOBaTh (U3UYECKUH CMBICT HCIIONIB3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS W EAUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUYHUHY C IPYTUMHU BEITMYUHAMU;

aHATM3UPOBATh (U3UYECKUE TIPOIECCHl U SBJICHUS, UCIOJB3YS (PU3MUYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemMupHOro taroreHus, I, II u III 3akonsl HbroTOHA, 3aKOH COXpaHEHUS
MEXaHMYECKOM PHEPryH, 3aKOH COXPAHEHUS MMITYJIbCA, IPUHIUI CYNEPIO3UIUN CUJI, IPUHITUIT
PaBHONPABUSA UHEPLUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJAPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpPEAHEH KHWHETHYECKOW HHEPrHHM TEIJIOBOIO JIBUKEHMUS
MOJIEKYJI ¢ aOCOJIOTHOM TeMIlepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsija, 3akoH KyoHa, mpu 3TOM pas3jinyaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BRIPAKEHUE U YCIOBUS (TPaHUIIBI, 007aCTH) TPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC IIPUHIIMITBI ICHCTBHUS MAIIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pasnuyaTh yCJIOBUS UX O€30IaCHOTO UCIOJIb30BAaHUS B IOBCEIHEBHOM JKU3HMU;

BBITIOJIHATh JKCIEPUMEHTBI 110 HCCIICIOBAHHMIO (PU3MYECKUX SBJICHWW M IPOIIECCOB C
UCIIOJIb30BAHUEM  TPSIMBIX W KOCBEHHBIX HM3MEPCHHM, TP OTOM  (HOpMyIHpOBaTh
npobiieMy/3agaqy ¥ TUIIOTE3Yy y4eOHOTo SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHuUsI, MPOBOJAUTH OIBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSIMBbIE U KOCBEHHbIE U3MEpPEeHHS (U3MUECKUX BEIHYUH, MPH 3TOM
BBIOMPATh ONTHMAIBHBIA CIOCOO0 HW3MEPEHHMS M HCIIOJIb30BaTh HM3BECTHBIC METObI OILICHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCHUMOCTH MEXIY (GU3HMUYECKUMU BEIMYMHAMHU C UCIOJIb30BAaHUEM
OpSIMBIX U3MEPEHHH, MNpU H3TOM KOHCTPYUPOBATh YCTAaHOBKY, (HUKCUPOBATH peE3yIbTaThl
MOJTy9EHHOM 3aBUCUMOCTH (DM3MUECKUX BEIMYMH B BUC TaOJIHIl U TPA(UKOB, JICTaTh BBIBOJIBI 110
pe3yiabTaTaM MCCIIEIOBaHHUS;

coOMroaTh TpaBmwiia OE30MacHOrO TpyJa IMPH MPOBEIACHUHM HCCIICIOBAHUN B paMKax
y4eOHOr0 9JKCIEepUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM U IMPOEKTHOM ACSITENBHOCTH C
WCIIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOICTB U J1a0OPaTOPHOTO 000PYI0BAHUS;

pemate pacy€THbIE 3aJaud C SBHO 33JaHHON (HU3WYECKOW MOJEbI0, HCIONb3YS
(du3UYeCKre 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHaJIW3a yCJIOBHS 3a7a4M BHIOMpaTh (PU3HUECKYIO
MOJieIb, BBIICTATH (DUM3HUECKHE BENUYUHBI W (GOPMYIbI, HEOOXOAMMBIE Ui €€ pelieHus,
MIPOBOJIUTH PACUYETHI M OLICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HaUeHUs (PU3NYECKON BETUUHHBI,

pelaTh KauyeCTBEHHbIEC 3aJayd: BBICTPAUBATh JIOTMYECKH HEIMPOTUBOPEUYMBYIO LIETIOUKY
paccyXIeHUI ¢ OMOpOil Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS,

WCIIONB30BaTh TIPH  PEIICHHH YYEeOHBIX 3a]ad COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJOTUHU MJIs TIOMCKA, CTPYKTYpPUPOBAHHS, WHTEPIPETAIMU M TpEICTaBlIeHUS y4yeOHOW u
HAy4YHO-TIOMYJIAPHON WHOOpPMAIMK, TOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOTYyYaeMYI0 HHPOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIONB30BaTh TEOPETHUECKHE 3HAaHWUA 10 (QHU3UKEe B TOBCEIHEBHOM JKWU3HHM IS
obecrnieueHns 0€30MaCHOCTH MPH OOPAIEHUH C MPUOOPAMH U TEXHUYECKUMH YCTPONUCTBAMHU, JIJIS
COXpaHEHUS 37I0POBBS U COOIOICHUS HOPM SKOJIOTUYECKOTO MTOBE/ICHUS B OKPY KAIOIIEH cpefie;

paboTaTh B rpYIIIe C BHIMOTHEHUEM PA3IMYHBIX COIMANBHBIX POJIEH, IITAaHUPOBATh PaboTy
TPYIIBI, palMOHAIBHO pacHpenessaTh OOS3aHHOCTH ¢ IUIAHUPOBATh JICATEIBHOCTH B
HECTAHAAPTHBIX CUTyalMsAX, aJ€KBATHO OLIEHMBATh BKJIAJ Ka)XXIOTO M3 YYaCTHHUKOB T'pPYIIIbI B
peIIeHre paccMaTpruBaeMOn MPOOIEMBI.

K koniy obyuenus: B 11 Kj1acce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh y 00YHAIOIIUXCS YMEHUMN:

JI€MOHCTPUPOBATh Ha MPUMEpPAX poiib U MECTO (U3UKU B (POPMUPOBAHMU COBPEMEHHOM
HAay4YHOW KapTHUHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKHM M TEXHOJIOTUH, B MPAKTUYECKOU
NEeSITeIbHOCTH JIOAEH, LIETOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI MUPA;



YUUTBIBATh TPAHUIBl NPUMEHEHUS HW3YUYCHHBIX (U3NYECKUX MOJAENe: TOYESUHBIH
AIIEKTPUUECKUH 3apsi]l, Iy CBETA, TOUEYHBIN HCTOUYHUK CBETA, JIEPHAs MOJIEIb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPHU pelIeHNH PU3NYECKUX 3a]1a4;

pacrio3HaBaTh (U3NYECKUE SBICHUS (TPOLECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKY U KBAaHTOBOM (DM3HMKHU: DJEKTpUUYECKas MPOBOAMMOCTH, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aWMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JeHCTBHE MAarHUTHOIO TMOJSi Ha MPOBOJHUK C TOKOM M JBHXKYLIMICS 3apsl,
AJIEKTPOMAarHUTHBIE KOJIEOaHUs U BOJIHBL, IPSMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, aubpakuus W MOOJSpU3alMs  CBeTa, MAHCIEPCHS CBETa,
doroanekrpudeckuit 3pdext (poroarddexr), cBeToBOC AaBIIeHNE, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAsl U UICKYCCTBEHHAs PaJIMOAaKTUBHOCTD;

OMUCHIBAaTh U3YUYCHHBIC CBOMCTBA BEIECTBA (IIEKTPUUYECKHE, MATHUTHBIC, ONTHUYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTb PA3IUYHBIX CPENl) U AJIEKTPOMArHUTHBIC SBJICHUS (TIPOLIECCHI),
UCHONB3Yysl (pU3MUEecCKHe BENUWYMHBL: JJIEKTPUYECKUN 3aps], CHJIa TOKa, D3JIEKTPUYECKOe
HaANPSDKEHUE, JIEKTPUYECKOe CONPOTUBIICHHE, PA3HOCTh MOTEHIIMAIOB, AIEKTPOABIDKYIIAs CHUIIa,
paboTa TOKa, MHIYKIUS MarHUTHOro mojsi, cuia Ammepa, cwia JlopeHua, MHIyKTUBHOCTb
KaTyIIKH, SHEPTUs SIEKTPUYECKOTO M MArHUTHOTO IOJIeH, MEpPHOj M 4acToTa KoyiebaHuil B
KOJIeOATEIbHOM KOHTYpE, 3aps] U CHjla TOKAa B MPOLECCe TaPMOHHYECKUX DIIEKTPOMArHUTHBIX
KosneOaHui, (POKycHOEe pacCTOSIHUE W ONTHUYECKash CHUJla JIMH3bI, MPU OMUCAHUH MPABUIBHO
TPAKTOBATh (U3MUECKUH CMBICI HCIIOJIB3yeMbIX BEIMYMH, WX OOO3HAUCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHMUMHY C APYTUMHU BETMYUHAMU;

OIMCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS M IPOIECCHI, HCIONB3YS (U3HUSCKUC
BEJIMUMHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETa, SHEPrus W
uMIyibc (OTOHA, NEPUOA TMONIypaclajga, SHEPIrusl CBSI3U ATOMHBIX sJiep, [PU ONHUCAHUU
MPaBWJIBHO TPAKTOBaTh (PU3UYECKHII CMBICI HCIOJIb3YEMBIX BEIWYHH, UX O00O3HAYeHHS U
SMHMIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIONINE JNAaHHYIO (U3HUYECKYIO BEIHYWUHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BETUUHHBI;

aHAJIM3UPOBATh (PU3MUECKHE NPOLECCHl U SIBICHMS, UCHOJIb3ys (PU3NUYECKHE 3aKOHBI U
npuHIMNBL: 3akoH Owma, 3aKOHBI MOCIEJOBATENFHOTO U MapaUIeNbHOTO COCTUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3aKkOH BJIEKTPOMArHUTHOM  WHIAYKLIHMH, 3aKOH
MPSIMOJIMHEHHOTO PAacTpOCTPAaHEHUs CBETAa, 3aKOHBI OTPaKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUe DitHmTeHa 11 poTod(PdekTa, 3aK0H COXpaHEHUSI DHEPTHH, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAHEHHs JJIEKTPUYECKOrO 3apsna, 3aKOH COXpPaHEHHs MacCOBOTO YHCIA,
noctynatel bopa, 3akoH paJAMOAaKTUBHOIO pacmnajaa, IOpU 3TOM pa3IinyaTh CIOBECHYIO
bOopMyIHUPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BBIPAKEHHWE M YCIOBHS (TpaHMIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIpE/ICTISATh HAMpaBJICHHE BEKTOpa MHAYKIIMM MArHUTHOTO TOJISI TPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiisl Jlopenna;

CTPOUTH U OMHCHIBATh N300paKEHHE, CO3/IaBa€MOE INIOCKUM 3€PKaJIOM, TOHKOH JTHH30;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (DU3UUECKUX SBJIEHUHN U MPOLIECCOB C
UCTIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEHHUU: TpH OSTOM  (HopMyIHpoBaTh
npo0emMy/3anady v TUTIOTE3y YU4eOHOT0 SKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT U POPMYTUPOBATEH BHIBOIBI;

OCYIIECTBJISITh TPSIMbIE M KOCBEHHBIC HM3MEPEHUS (PU3MUYECKUX BEIUYHH, TPH ITOM
BBIOMpATh ONTHUMATBHBIA CIIOCOO W3MEPEHHs] M WCIOJIh30BaTh M3BECTHHIE METOMBI OLICHKHU
MOTPEUIHOCTEN U3MEPEHUM;

MCCIIEI0BATh 3aBUCUMOCTH (PU3HUECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IpH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHpPOBATH PE3yNbTAThl MOMYyUYEHHOW 3aBHCHMOCTH
GU3UYECKUX BETWYMH B BHAe TaOMuIl U rpaduKOB, JeNaTh BBIBOJLI TIO pe3yJbTaTaM
HCCJIEIOBAHMS,



coOroiaTh HpaBmia OE30MacHOTO TpyJa HpPH TPOBEACHUHM HCCIEIOBAaHMHA B paMKax
yu4eOHOrO SKCHEPHMEHTa, Y4eOHO-UCCIENOBATEIbCKOW M IPOEKTHOH JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB M J1a00OPaTOPHOTO 000PYI0BAHUS;

pemaTth pacy€THBIE 3aJaYd C SBHO 3aJaHHON (DU3MYECKOH MOMAETBIO, HUCIONb3Ys
(u3MuecKre 3aKOHBI M IPUHIMIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4d BBHIOUpPATh (PU3UUECKYIO
MOJIeNIb, BBIICNATh (DU3MUECKHE BETUYMHBI M (OPMYIbI, HEOOXOAMMBIE A €€ pelieHus,
IPOBONTH PACUYETHI M OLICHUBATH PEATbHOCTD ITOJyYEHHOTO 3HAUCHUS (PM3UUYECKOM BEINYHHBL;

peiiaTh Ka4YCCTBCHHBIC 3aJa4W: BBICTpAMBATL JIOTHYCCKU HCIPOTHUBOPCUYMBYIO LICIIOYKY
paccyXIeHHHI C OTIOPO Ha M3y4YEeHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHE SIBICHHUS;

HCIIOJIb30BaTh IMpU PCHICHUU y‘-Ie6HBIX 3aaa4 COBPCMCHHBIC I/IH(I)OpMaI_II/IOHHBIe
TEXHOJOTUU JUIS TIOWCKA, CTPYKTYPHPOBAHMS, MHTEPHPETALMH W TPEACTABICHUS y4eOHOW U
HAYYHO-TIONYJISIPHOW HWHGOpPMAIIMU, TOMYyYEHHOW W3 PA3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh NOJTy4aeMyI0 HH(OPMALHIO;

OOBSACHATE IIPUHIUITBI IICI\/JICTBI/UI MalluH, HpI/I60p0B U TEXHUYCCKUX YCTPOﬁCTB, pasiiniaTtb
YCIIOBHS WX 0€30MacHOTO MCIIOIb30BaHUS B IOBCETHEBHOMN JKU3HU;

NPUBOJIUTH MIPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX yYEHBIX-(H3HKOB B Pa3BHTHE
HayKH, B O0BSCHEHHUE MIPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIB30BATh TEOPETHYECKHE 3HAHHWA 10 (U3MKE B IOBCEAHEBHOM KHM3HU IS
oOecrnieueHus 0€30M1aCHOCTHU MPHU OOPAILLEHUH C IPUOOPAMH U TEXHUYECKUMHU YCTPONCTBAMHU, IS
COXpaHEHHUsI 3I0POBBS U COONIOICHNST HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOLIEeH cpesie;

paboTaTh B rpyIIie C BBHIOJIHEHUEM PA3IMYHBIX COIMATIBHBIX POJIEH, ITIAHUPOBATH paboTy
TPYIIBl, PpAlMOHAJIBHO paclupefeisTh O00sf3aHHOCTH U IUIAHHPOBATh JICATEIBHOCTH B
HECTAaHJAPTHBIX CUTyallUAX, aJCKBATHO OLCHUBATH BKJIAJ KaXXJ0ro M3 YYaCTHUKOB I'PYIIIBLI B
pelIeHne paccMaTpUBAEMOi TPOOIEMBI.



4. TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

Ne HaunmenoBanue pa3aciioB U TEM NpOTrpaMMbI KomnnyecTBo yacoB BJ'ICKTPOHHBIC (III/I(l)pOBBIC) O6pa3OBaTeHI)HBI€
n/n Bcero|  KoHTponbHBIE [IpakTrnyeckue pecypCel
paboThI paboThI

Pasaen 1. PUSUKA U METO/bI HAYUYHOI'O I1IO3HAHAS,

1.1 | ®dusuka 1 METOAbl HAYYHOTO TO3HAHMS 2 [[bubmuoTeka [IOK
https://m.edsoo.ru/7t41bf72]]

Htoro no pazneny 2

Paznen 2. MEXAHUKA

2.1 |Kunemaruka 5 [[bubnuotexa [IOK
https://m.edsoo.ru/7f41bf72]]

2.2 | JluHammuKa 7 [[bubmuoTexa [JOK

I https://m.edsoo.ru/7f41bf72]]

2.3 | 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7t41bt72]]

Hroro no pazneny 18

Pazn¢a 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMHKA

3.1 | OcHOBBI MOJIEKYJISIPHO-KHHETUYECKON TEOPUH 9 1 [[bubnuoteka [IOK

L L https://m.edsoo.ru/7f41bf72]]

3.2 | OcHOBHI TEpMOMHAMUKH 10 | 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/7t41bf72]]

33 | ArperatHble cOCTOsIHUSA BellecTBa. Pa3oBbie 5 [[bubnuoTeka [IOK

TEPEXO/IbI https://m.edsoo.ru/7141b172]]

TtTorg o pasaeny 24

Pazn¢a 4. JIEKTPOANHAMUKA

4.1  DnexTpocTaTHka 10 1 [[bubmmotexa LIOK

https://m.edsoo.ru/7f41bf72]]
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Ne HaumeHOBaHue pa3aenoB U TeM MpOrpaMMbl KosuuectBo yacos OnexTponHbie (HU(poBBIe) 00pa3oBaTEIbHBIC
n/m Bcero| KourtposnbHbie I[IpakTuyeckue pecypesl
paboTh paboThI
4.2 ||TlocTostHHBIN 3JIEKTpUUECKHI TOK. TOKM B pa3anyHbIX |12 1 [[bubmmoTeka [IOK
cpenax https://m.edsoo.ru/7141b1t72]]

VtToro o pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3

TEMATHYECKOE INTAHUPOBAHME 11 KJIACC

Ne i/

HanmMeHoBaHue pa3aenoB U TeM MPOrpaMMbl

KomnuectBo yacos

Bcero‘ KonTposnbHbIe pa60T1>1‘ ITpakTuueckue paboThI

OnexTpoHHbIE (IIM(POBBIE) 00pa30BaATEIBHBIC PECYPCHI

Paznea 1. JIEKTPOJANHAMUKA

1.1 |MaruutHOe noJie. DAEeKTpOMarHuTHast UHAYKIus | 11 1 ‘ 3 ‘ [[bubmuoteka LIOK https://m.edsoo.ru/7f41c97c]]
Hroro no paszneny 11

Paznen 2. KOJIEBAHUS U BOJIHBI

2.1 |MexaHUYeCKHE U DIEKTPOMAarHUTHBIC KoneOanus | 9 1 [[bubmuotexa LIOK https://m.edsoo.ru/7f41c97¢]]
2.2 |MexaHUYECKHUE U JIEKTPOMATHUTHBIC BOJTHBI 5 1 [[bubaunoTeka [{OK https://m.edsoo.ru/7f41¢97¢]]
2.3 |OnTuka 10 3 [[bubmuoTeka [{OK https://m.edsoo.ru/7f41c97¢]]
Hroro no pazgeny 24

Pa3uqn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU QTHOCHUTEJBHOCTH ‘

3.1  OcHOBEHI crielIUaTbHON TEOPUU OTHOCUTEIBHOCTH | 4 1 [[bubaunoTexa ITOK https://m.edsoo.ru/7f41¢97¢]]
Hroro no pazneny 4

Paznen 4. KBAHTOBASI ®U3UKA

4.1  |DnemMeHThl KBAaHTOBOW ONTHUKHU 6 [[Bubmmoteka LIOK https://m.edsoo.ru/7t41c97¢]]
42  CrpoeHue aToMa 4 [[bubmnoTeka ITOK https://m.edsoo.ru/7f41¢97¢]]
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Ne i/mm HanmenoBanue pa3aenoB u TeM MporpaMMbl

KonnuectBo yacos

DnexTpoHHbIe (ITUPPOBBIC) 00pa3oBaTEIbHBIE PECYPCHI

Bcero| KontponbHabie padboTsl| [IpakTuieckue paboTh
43 |Atomuoe SIPO 5 [[bubmuoTeka [{OK https://m.edsoo.ru/7f41c97¢]]
Hroro no pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 ‘3JI€MGHTI)I aACTPOHOMUU M acTPODHU3UKH 7 1 ‘ ‘ [[BubmmoTteka LIOK https://m.edsoo.ru/7t41c97¢]]
Hroro no pazneny 7
Pazpnen 6. OBOBIIAIOLIEE ITIOBTOPEHUE
6.1 ‘060611121}011166 MOBTOPEHUE 4 ‘ ‘ [[BubmmoTteka LIOK https://m.edsoo.ru/7t41c97¢]]
Uroro no pazueny 4
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 68 4 7
5. MMIOYPOUYHOE NJTAHUPOBAHHE 10 KJIACC
Ne Tema ypoxka KommuecTBo yacos Hata DnekTpoHHbIE IU(POBbIC
n/m Bcero| Konrponbhbie | Tpaktnueckue | H3YICHHA 00pa30BaTeNbHBIC PECYPChI
paboThI paboThI
1 |[[®u3uka — HAYKa O ipupoje. HayuHbie METOIbI TO3HAHUS 1 [[PubmuoTexa [JOK
OKpYXaroIiero Mupa|| https://m.edsoo.ru/ff0c32e2]]
2 |[[Posnb u MecTO pu3uku B GOPMUPOBAHUN COBPEMEHHOMN 1 [[bubamnoreka LIOK
HAy4YHOM KapTHHBI MHUPA, B IPAKTUUYECKON NEATEIBHOCTH https://m.edsoo.ru/ff0c33e6]]
monei| |
3 |[[Mexanndeckoe nBmkeHre. OTHOCUTEILHOCTh MEXaHMIECKOTO t [[bubaunoTexa [JOK
newxeHus. [lepemenienue, CKOpocTbh, yCKOpEeHHE] | https://m.edsoo.ru/ff0c3508]]
4  [[PaBHOMEpHOE NMPSMOIUHENHHOE ABUXEHUE] ] T [[bubmuoTeka [TOK
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Ne Tema ypoka KonnuecTBo yacos [ara OneKTpoHHbIE HU(PPOBBIE
n/m Beerd|| Koutpounshbie | Ipakrnueckue | H3YUCHHs o0pa3oBaTenbHBIE PECYPCHI
paboThI paboTHI
https://m.edsoo.ru/ff0c3620]]
5 |[[PaBHOYCKOpEHHOE MPSMOJIMHEMHOE JBUXKEHNKE] | I [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0c372¢]]
6 |[[CBoGogHOE mageHue. Y cKopeHue CBOOOIHOTO MaieHus || i [[bubmuoteka [IOK
https://m.edsoo.ru/ff0c39cc]]
7 |[[KpuBonuHelHOE nBM)KEHUE. [|BUKEHUE MaTepUAIbHON TOUKH i [[bubnuoteka [IOK
0 OKPY>KHOCTH] | https://m.edsoo.ru/ff0c3ada]]
8 |[[[Ipunuun otHOCUTENbHOCTH ["anunes. MuepuanbHbie T [[BubmmoTeka LIOK
cucteMsbl orcyeta. [lepriif 3akon HeroToHa]| https://m.edsoo.ru/ff0c3be8]]
9 |[[Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit : [[bubmuoreka [IOK
3akoH HproTOHA /U1t MaTepruanbHON TOUKH || https://m.edsoo.ru/ff0c3be8]]
10 |[[Tperuii 3axoH HetoTOHA /17151 MaTepUaTbHBIX TOUEK | ] : [[bubmuoteka [IOK
https://m.edsoo.ru/ff0c3be8]]
11 |[[3akoH BcemupHoro tarorenus. Cuna tsxectd. [lepsas 1 [[BuGmmoTeka IIOK
KOCMHYECKasi CKOPOCTh|| https://m.edsoo.ru/ff0c3d00]]
12 |[[Cuna ynpyrocTu. 3akon ['yka. Bec Tena]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0c3el18]]
13 |[[Cuna Tpenus. Koadduuuent tpenus. Cuna conpoTHUBICHUS 1 [[bubmuoreka [IOK
TIPY IBIDKEHUH TeJIa B KUIKOCTH WM rase]] https://m.edsoo.ru/ff0c3f76]]
14 |[[TlocTynaTenpHOE U BpaniaTeIbHOE IBMKEHHUE aOCOTIOTHO L1 ] [[bubmuoteka [IOK
TBEpAOTrO Tena. MomeHT cuibl. [lneuo cuibl. YcinoBus https://m.edsoo.ru/ff0c41a6]]
paBHOBecHsI TBEPIOTO Tena]]
15 |[[MMmynbc MaTepHaTbHON TOYKH, CHCTEMBI MaTepUATbHBIX 1 [[PubmuoTexa [JOK
ToyeK. IMIynbc cuitbl. 3aKOH COXpaHEHUs UMITYJIbCA. https://m.edsoo.ru/ff0c43d6]]
PeaktuBHOE nBMKEHME] ]
16 |[[PaboTra u MomHOCTE cuiibl. KnHETHYECKast YJHEPTHsI 1 [[bubmuoTeka [TOK
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Ne Tema ypoka KonunuectBo yacos Jlara DNEKTPOHHBIC ITUPPOBBIC
n/m Bceero|| Koutponsusie | IIpaktuueckue | H3YHCHHA 00pazoBaTebHbIC PECYPCHI
paboThI paboTHI
MaTepHabHON TOYKH. Teopema 00 M3MEHEHUN KHHETUYECKOU https://m.edsoo.ru/ff0c4502]]
SHEpruu||
17 |[[IlorenunanbHas sHeprus. [loTeHuManbHas 3HEprus ymnpyro 1 [[bubnuoreka [IOK
nedopMupoBaHHOM NpykuHBL. [loTeHIIManbHas SHEPTHs Tena https://m.edsoo.ru/ff0c461a]]
BOJIM3H MMOBEPXHOCTH 3eMJIH ||
18 |[[TloTeHMaIbHBIC U HEMOTEHIIUAIbHBIC CUJIBL. CBsI3b paOOTHI 1 [[bubmuoTexa [JOK
HETIOTEHIIUAIBHBIX CHJI C K3MEHCHHEM MEXaHHYECKOW SHEPTHUHU https://m.edsoo.ru/ff0c478¢]]
CHUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHUH ||
19 |[[JTaGopaTopHas pabota «VccnenoBanue cBs3u pabOTHI CHIIBI C 1 1 [[1]
M3MEHEHNEM MEXaHUYEeCKOM YHEPTUH Tejla Ha IPUMepe
pacTsKEHUs PE3UHOBOTO KIyTay ||
20 |[[KonTponwHas pabota no teme «Kunemartuka. lunamuka. 1 1 [[bubmuoteka [IOK
3aKOHBI COXPAHECHHS B MEXaHUKE» || https://m.edsoo.ru/ff0c4b74]]
21 |[[OcHOBHBIE MONOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPHUU. 1 [[bubmuoteka [IOK
bpoynosckoe nBmwxkenue. {uddysud]] https://m.edsoo.ru/ff0c4dc2]]
22 |[[XapakTep IBUKEHHS M B3aUMOICHCTBUS YaCTHI] BEIIECTBA. 1 [[1]
Mopenu cTpoeHus Ta30B, )KUAKOCTEN U TBEPABIX Te | |
23 |[[Macca moneky:n. KonnuectBo BemecTBa. [locTosiHHas 1 [
ABorazpo]]
24 |[[TemmoBoe paBHOBecue. Temmeparypa u e€ usmepenne. lllkana 1 (111
temneparyp Llenbcus]]
25 |[[Aneanbrsiit Ta3 B MKT. OcnoBHoe ypaBHenue MKT]] 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c4tde]]
26 |[[AGcomoTHas TeMIieparypa Kak Mepa cpeJHel KHHeTHYeCKOM 1 [[bubamnoreka LIOK
SHEPTUH IBHKEHUS MoJieKyl. YpaBHeHue MenaeneeBa-Knaneliponal] https://m.edsoo.ru/ff0c511e]]



https://m.edsoo.ru/ff0c4502
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Ne Tema ypoka KomnnuecTtBo yacos Hara OneKTpoHHbIE HU(PPOBBIE
/T Beerd|| Koutpoushbie | Ipakrnueckue | H3YUCHHs obOpa3oBaTenbHBIE PECYPCHI
paboThI paboTHI
'27 '[[[3akon danbToHa. I'a30BbIe 3aKOHBI]] 1 [

[[JTabopaTopHas pabota «HccnenoBanue 3aBUCIMOCTH MEXTY

napamMeTpaMH COCTOSHUS Pa3peKEHHOTO ra3zay ||

[[1]

29 |[[M3omporeccsl B UA€aIbHOM ra3e U Ux rpaguieckoe 1 [[bubnuoreka LIOK
[pe/ICTaBICHUE || https://m.edsoo.ru/ff0c570¢e]]
30 |[[BHyTpeHHss 3HEPIHsl TEPMOAMHAMUYECKON CUCTEMBI U 1 [[bubaroreka LIOK

cr1ocoObI €€ n3MeHeHusa. KoanuecTBo TEMIOTE U pa60Ta.

https://m.edso0.1ru/ff0c5952]]

BHyTpeHHsIs1 3HEeprus 0lHOATOMHOTO UJI€albHOIO rasal|

31 |[[Bunsl Terionepenauu]| 1 [[bubmauorexa [JOK
https://m.edsoo.ru/ff0c5¢36]]
32 |[[YnenbHas TEMIOEMKOCTh BelecTBa. KoauyecTBo TEIIOThI TPH 1 [[bubmuoTexa [JOK
Teruionepenaye. AauadbatHeli npoiecc|] https://m.edsoo.ru/ff0c5¢36]]
33 |[[IIepBblii 3aKOH TEPMOJAMHAMUKH U €70 IPUMEHEHHE K 1 [[bubnuoreka [IOK
n3orporeccam|] https://m.edsoo.ru/ff0cSefc]]
34 ([[HeoOpatumocTs npolieccoB B npupojae. Bropoii 3akon 1 [[bubaroreka LIOK
TEPMOIVUHAMUKH | | https://m.edsoo.ru/ff0c6230]]
35 |[[ITpunamun neiictBus u KI1] remmoBoit mammHsl] | 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/ff0c600a]]
m [[[{nxm Kapuo u ero KII/]] 1 (1]
137 ||[[Oxonoruueckune mpoGiemb! TEMI03HEPreTHKH]] 1 [[1]
38 |[[[O606maromuit ypok «Monexysipaas Gpuznka. OCHOBBI 1 [[bubnuoTexa [IOK
TEPMOJIUHAMUKI | | https://m.edso0.ru/ff0c6938]]
39 ([[KonTposbHas pabota o teme «MonekysipHas pusmka. I 1 [[bubmuoreka [IOK
(OCHOBBI TEPMOJNHAMUKID || https://m.edsoo.ru/ff0c6a50]]
40 ([[TTapooOpa3oBanue u KoHAcHCaIus. Mcnapenue u kuneHue]] 1 [[bubaunoreka [JOK

https://m.edsoo.ru/ff0c63b6]]
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Ne Tema ypoka KonnuecTBo yacos [ara OneKkTpoHHbIE TM(POBBIC
n/m Beerd|| Koutpounshbie | Ipakrnueckue | H3YUCHHs o0pa3oBaTenbHBIE PECYPCHI
paboThI paboTHI
41 |[[AGconroTHas ¥ OTHOCUTENIbHAS BIAXKHOCTH BO3/IyXa. 1 [[bubmmoTeka [IOK
Haceiennbin nap|] https://m.edsoo.ru/ff0c64d8]]
42 |[[TBépnoe Teno. Kpuctannuueckue u amopHbIe Teja. 1 [[bubaunorexa LIOK

AHM30TpONIUSA CBOKCTB KPUCTAILIOB. JKUIKNE KPUCTAIUIBL.

https://m.edsoo.ru/ff0c6510]]

CoBpemMeHHbIe MaTepHabi||

43 |[[ILnaBieHue U KpUcCTaUIM3aLMA. Y JeIbHAS TEIUIOTA IJIABJICHUS. 1 [[BubmmoTeka LIOK
Cybnumarus] | https://m.eds00.1ru/ff0c6708]]
44 |[[YpaBHEeHHE TEIIOBOTO OasiaHca]| 1 [[bubmuoteka [IOK
https://m.edso0.1ru/ff0c6820]]
45 |[[DnexTpu3anus Ten. DnekTpuueckui 3apsaa. [IBa Buaa 1 [[bubmuoreka [IOK
ANEKTPUYECKUX 3aps10B] ] https://m.edsoo.ru/ff0cbbccl]]
46 |[[IIpoBOOHMKH, TUIIEKTPUKH U NTOIYITPOBOAHUKH. 3aKOH 1 [[bubmuoreka [IOK
COXpaHEHUS AJIEKTPUUECKOTO 3apsa] | https://m.edsoo.ru/ff0c6becl]]
47 |[[B3aumoneiictBue 3apsaaoB. 3akoH Kynona. Toueunsrii 1 [[bubmuoteka [IOK
3IIEKTPUYECKUH 3apsif] ] ] https://m.edsoo.ru/ff0c6ced ]
48 |[[Hanpspk€HHOCTD dneKTprudeckoro mnoss. [Ipunmmmn 1 [[bubmuoteka [IOK
CYNEPIO3ULNH IIEKTPUUECKUX MTOJIeH. JIMHUYM HaNpsHKEHHOCTH | | https://m.edsoo.ru/ff0c6df2]]
49 |[[PaboTa cun anmekTpocratudeckoro moss. [lorennman. Paznocts | 1 [[bubmuoteka [IOK
MOTEHI[UAJIOB] | https://m.edso0.ru/ff0c600]]
50 ([[IIpoBOIHUKH U AUDIEKTPUKH B IJIEKTPOCTATUUECKOM II0JIE. 1 [[bubmuoreka [IOK
JusnexTpudeckasi IpOHUIIAEMOCTb | | https://m.edsoo.ru/ff0c7018]]
51 |[[DnexTpoémrocTs. Konnencarop]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0c7126]]
52 |[[271eKTpOEMKOCTP IIOCKOTO KOHJIEHCATOPA. DHEPTHUS 1 [[BuGmmoTeka IIOK
3apsHKEHHOr0 KOHAEeHcaTopa] ] https://m.edsoo.ru/ff0c72¢c0]]
53 [[JIabopaTtopHas pabota "M3mepeHue 3neKTpOoEMKOCTH 1 1 [



https://m.edsoo.ru/ff0c64d8
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Ne Tema ypoka KonnuecTBo yacos [ara OneKkTpoHHbIE TM(POBBIC
n/m Beerd|| Koutpounshbie | Ipakrnueckue | H3YUCHHs o0pa3oBaTenbHBIE PECYPCHI
paboThI paboTHI
KoHJIeHcaTopa"]]
54 |[[IIpuHUUMD neiicTBUSA U IPUMEHEHHE KOHIEHCATOPOB, 1 [[1]
KOIMPOBAJIBHOTO anmnapara, CTpyiHHOro npuHTepa.
DnexTpocTaTHUecKast 3aluTa. 3a3eMJIEHHUE AIEKTPOnprOopoB|]
55 |[[DnekTpuuecKuil TOK, yCIOBUS €ro CyIIECTBOBAHUS. 1 [
[TocTostnusiit Tok. Cuita Toka. Hanpsoxkenne. ConpoTHBICHUE.
3akon OMa 1t yyacTKa 1emn#| |
56 |[[TTocrmemoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHHE 1 0,5 [[Bubmmoreka ITOK
poBOAHKUKOB. JlaboparopHas padora «3yueHne cMenaHHoro https://m.edsoo.ru/ff0c7410]]
COEIMHEHUS PE3UCTOPOBY |
57 |[[PaboTa 1 MOIIHOCTh 3JIEKTPHUUECKOro ToKa. 3aKoH Jxoys- 1 [[bubmuoreka [IOK
Jlenual] I https://m.edsoo.ru/ff0c7838]]
58 |[[3axkon Oma jyist MOTHOM (3aMKHYTOM ) DJIEKTPUUECKON TETIH. 1 0,5 [[PubmuoTexa [JOK
Kopotkoe 3ambikanue. Jlaboparopuas padora «M3mepenne I/1C https://m.edsoo.ru/ff0c7ae0]]
HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIIEHUS» ]|
59 |[[OnexTpoHHAas IPOBOIUMOCTb TBEPIBIX METAIIOB. 3aBUCUMOCTh | 1 1 [
COIIPOTHBIIEHUS METAJJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTS | |
60 |[[DnexTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX 1 1 (1]
IIYYKOB| |
61 |[[TTonmympoBOIHUKH, UX COOCTBEHHAs U TIPUMECHAs 1 [[bubmuoteka [IOK
NnpoBOAUMOCTh. CBOMCTBA p—n-1iepexoaa. [lonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae]]
npudopsl]]
62 |[[OnexTpUUEeCcKHil TOK B paCTBOPAxX U PacIUIaBax dJIEKTPOIUTOB. 1 [[bubnuorexa LIOK
DNEKTPOIUTHUECKAs AUCCOLMAIs. JICKTPOIN3]] https://m.edsoo.ru/ff0c82ba]]
63 |[[DnexTpuyeckuii TOK B razax. CaMOCTOSTENbHBIN U 1 [[bubmuoTeka [IOK

HECAMOCTOSITENbHBIN pa3psia. Monuus. [1nazmal]

https://m.edsoo.ru/ff0c84ae]]
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Ne Tema ypoka KomnnuecTtBo yacos [ara OneKkTpoHHbIE TM(POBBIC
/T Beero| Koutpoushbie | Ipakrnueckue | H3yUCHHs o0pa3oBaTenbHBIE PECYPCHI
paboThI paboTHI
64 ([[DnexTpuueckue NpuOOpsl U YCTPOWCTBA U UX MPAKTUYECKOE | [[bubmmrorexa LIOK
npumeHeHue. [IpaBuia TexHuKu 0€301acHOCTH | | https://m.edsoo.ru/ff0c86fc]]
65 |[[O606maromuil ypok « IJIeKTPOIMHAMHUKAY ]| | [[bubnuoteka [IOK
https://m.edsoo.ru/ff0c88be]]
66 |[[KonTponbHas pabota mo teme «Dnekrpoctatuka. [loctossuubrit |1 1 [[bubmuorexa [JOK
3JIEKTPUYECKUN TOK. TOKHM B pa3auyHbIX cperax»|| https://m.edsoo.ru/ff0c8a8a]]|
67 |[[Pe3epBHbIii ypok. KoHTpoibpHas paboTa o Teme 1 [[bubnuoreka LIOK
"OnexkTpoauHaMuka' || https://m.edsoo.ru/ff0c8c56]]
68 |[[Pe3epBHbIil ypok. O6o0maromuii ypok no temam 10 knaccal] 1 [[bubnuoTeka [IOK
llllpb./ / lll.UL‘lbUU.l U7 ﬁlUb]]
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 4
MHOYPOYHOE INTAHUPOBAHHE 11 KJIACC
Ne Tema ypoxka KonuuecTBo yacos Jara OneKkTpoHHEIEe IU(POBEIE
/1 Bceero | Konrponbusie | [Ipaktuyeckue | H3YUCHHA 06pa3oBaTe/bHBIC PECYpCHI
paboThI paboTEI
1 |[[TIocTosiHHBIE MAaTHUTHI U UX B3aUMO/IeicTBUE. MarHUTHOE ToJIE. 1 [[bubnuoTexa [IOK
BexTop marHuTHOM MHAYKUMH. JINHUKA MarHUTHOM MHIAYKIUH] | https://m.edsoo.ru/ff0c9778]]
2 |[[MarauTHoe 1oJje NpoBOJAHMKA ¢ TOKOM. OnbIT JpcTeaa. 1 [[BubmmoTexa IIOK
B3aumoielicTBIE IPOBOTHUKOB C TOKOM | | https://m.edsoo.ru/ff0c98fe]]
3 |[[JTaGopatopHas padoTa «/3ydeHre MAarHUTHOTO TIOJISI KATYIIIKH C 1 1 [[bubmuoTexa [IOK
TOKOMM || https://m.edsoo.ru/ff0c98fe]]
4 |[[de¥WicTBME MAarHUTHOIO MOJIs HA MPOBOJIHUK ¢ TOKOM. Cuia 1 1 [[bubmunoTeka [JOK
Awmrepa. JlaboparopHas pabota «VccnenoBanue neicTBus https://m.edsoo.ru/ff0c9ac0]]

IIOCTOSIHHOT'O MarHuTa Ha paMKy ¢ TOKOM» ||



https://m.edsoo.ru/ff0c86fc
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Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe M (POBEIE

n/m Beerd| Kontponbhbie | IIpaktuueckue | H3YICHHA 00pa3oBaTeNbHBIE PECYPCHI
paboTeI paboThI

5 |[[de¥icTBE MATHUTHOIO MOJISI HA IBMXKYIIYIOCS 3apSAKEHHYIO 1 [[bubmuoTexa [TOK

yactuny. Cuna Jlopenua. Padbora cuisl Jlopenua]]

https://m.edsoo.ru/ff0c9d4]]

6 |[[DnexTpomaruuTHas HHAYKIHS. [I0TOK BEKTOpa MarHUTHOM 1 (1]
naaykuud. J/1C nHaykumu. 3aK0oH 3J€KTPOMAarHUTHOW MHIYKIUU
®dapanes||

7 |[[JTabopaTopHas padota «MccaenoBaHue sBICHUS 1 1 [[bubnuoteka [IOK
3JIEKTPOMArHUTHOW UHIYKLIHAN | | https://m.edsoo.ru/ff0calS0]]

8 |[[MapykTuBHOCTB. SABnenune camonHaykuu. J/C camouHaykuuu. 1 [[bubauoTeka [JOK
OHeprusi MarHUTHOTO MO KaTyIIKH C TOKOM. DJIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600]]
nose]|

9 |[[Texuuueckue ycTpOHCTBA U UX IPUMEHEHHE: TIOCTOSHHBIE 1 [[1]

MarHuThl, IEKTPOMATHUTBI, 3JIEKTPOIBUTATEIb, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS TIeYb | |

10 |[[O606mmaronuii ypok « MarHuTHOE 1mojie. IJIeKTPOMarHuTHAsI 1 [[bubnuoteka [IOK
UHIYKUUS || https://m.edsoo.ru/ff0cab82]]

11 |[[KonTpoabHas paboTa nmo Teme «MarHuTHoe Tore. 1 1 [[BubmmoTeka IIOK
DJIEKTPOMArHUTHAS UHIYKIUS» ] https://m.edsoo.ru/ff0cad38]]

12 |[[CBoOOgHBIE MEeXaHWYECKUE KOoIeOanus. ['apmMoHnueckne 1 [[bubmuoTexa [JOK
KosiebaHus. Y paBHEHUE rapMOHNYECKHUX KojeOanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06]]
SHEpruu||

I3 [[|JIabopaTopHas padbota «lccienoBanue 3aBUCUMOCTH TIEpUOIA 1 1 L]

MaJbIX KojeOaHui Tpy3a Ha HUTH OT JUTMHBI HUTHU U MacChl rpy3a»]]

14 |[[KoneOaTtenbHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE 1 [[bubmuoreka [IOK
Kosie0aHus B UACaTbHOM Kojie0aTeIbHOM KOHTYpe. AHaIorus https://m.edsoo.ru/ff0cb820]]
MEXTy MEXaHUYECKHUMH U DJIEKTPOMArHUTHBIMU KOJICOaHUSIMHU | |

15 [[@opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B UJI€ATTBHOM 1 [[bubmuoTexa [JOK

Kose0aTeIbHOM KOHTYpE] |

https://m.edsoo.ru/ff0cb9c4]]
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Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe M (POBEIE

n/m Beerd| Kontponbhbie | IIpaktuueckue | H3YICHHA 00pa3oBaTeNbHBIE PECYPCHI
paboTeI paboThI

16 |[[IIpencraBneHue 0 3aTyXalONMX KoJeOaHUusX. BeIHYXIeHHBIC 1 [[bubmuoTexa [TOK

MexaHn4uecKHe Kojiebanus. Pe3onanc. BBIHY)KI[CHHBIC

https://m.edso0.ru/ff0cbb86]]

AJIIEKTPOMArHUTHBIE KOsieOaHus | |

17 |[[TIlepemennblii TOK. CHHYCOUIaTbHBINA IEPEMEHHBIN TOK. 1 [[bubaunoreka LIOK
MoIHOCTh EPEeMEHHOT0 TOKa. AMIUTUTYIHOE U IEHCTBYIOIIEe https://m.edsoo.ru/ff0cbd34]]
3HAYCHHUE CUJIbI TOKA U HANPSHKEHUS | |

18 |[[Tpaunchopmarop. [IponsBocTBo, nepenaya u noTpedIeHNe 1 (1]
3JIEKTPUYECKOU SHEPTUH | |

19 |[[YcTpoHCTBO U IPAKTUYECKOE TPUMEHEHUE AIEKTPUIECKOTO 1 [[bubnuoteka [IOK
3BOHKA, T€HEPATOpa IEPEMEHHOT0 TOKA, IMHUU dJIeKTponepeaay]| https://m.edsoo.ru/tff0cc324]]

20 |[[Oxonorm4yecKue pucKu Ipy MPOU3BOACTBE IEKTPOIHEPTUH. 1 (]

KynbTypa ncronb3oBaHus 31€KTPOIHEPTHH B IOBCEAHEBHON
KU3HU ] |

21 |[[MexaHnYeCcKuE BOJHBI, yCIOBHS pacnpocTpaHenus. [lepuon. 1 [[bubaroreka LIOK
CxopocTh pacnpocTpaHeHus U JyinHa BoJHbL. [lonepeunsie u https://m.edsoo.ru/ff0ccas4]]
MIPOJI0JIbHBIE BOJIHBI| |

22 |[[3Byk. CxopocTb 3ByKa. ' pomkocTs 3Byka. Beicora Tona. TemOp 1 [[bubaroreka LIOK
3ByKa|| https://m.edsoo.ru/ff0cccOc]]

23 |[[OneKkTpoMarHuTHBIE BOJIHBI, UX CBOWCTBA U CKOpoCTh. [llkana 1 [[bubaroreka LIOK
AIIEKTPOMATrHUTHBIX BOJIH] | https://m.edsoo.ru/ff0ccfel]]

24 |[[ITpuHuMnbl paxuocBss3y U TeneBuaeHus. Pazsutue cpencts cBsasu. | 1 (1]

Pannonoxanus]|

25 |[[KonTposbHas pabota «Konebanus 1 BOJHBI» || 1 1 [[bubnuoTexa [IOK

https://m.edso0.ru/ff0cc618]]

26 |[[IIpsamonnHENHOE pacCIpOCTPAaHEHHUE CBETA B OJHOPOIHOM Cpee. 1 [[bubmuoTexa [JOK
ToueuHnbli ICTOUHUK cBeTa. JIyd cBeTa]] https://m.edso0.ru/ff0cd350]]

27 [[OtpakeHue cBeTa. 3aKOHBI OTpakeHUsl cBeTa. [locTpoenue 1 [[bubanoreka LIOK
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Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe M (POBEIE
/11 Bcerj KOHTpOJ'H)HLIe HpaKTI/ILICCKI/IC H3Yy4YCHUA O6p330BaTCJ'II)HLIe peCypcChl
paboTeI paboThI
M300pakeHM B TUIOCKOM 3epKase]] https://m.edsoo.ru/ff0cd4e0]]
28 |[[IIpenomnenue cBeta. [losHOE BHYTpeHHEE OTpakEHHUE. 1 [[bubnuoteka LIOK
[IpenenbHBINA YoMl HOJTHOTO BHYTPEHHETO OTPaXKEeHHUS | | https://m.edsoo.ru/ff0cd716]]
29 |[[JTaGopatopHas padoTa «V3Mepenune mokaszaress npeaoMIIeHUs 1 1 [[bubmauorexa [JOK
CTEeKJIay || https://m.edsoo.ru/ff0cd67a]]
30 |[[JIunzsel [TocTpoenue n3zo0Opakenuii B muH3e. Gopmyiia TOHKON 1 [[bubmauorexa [JOK
JUH3BL. Y BEJTUYCHHE JINH3BI| | https://m.edsoo.ru/ff0cddle]]
31 |[[JTaGoparopHas padoTa «VccrnemoBanrue CBOMCTB H300paKEeHUI B 1 1 [[1]
JTUH3axX» ||
32 |[[ducnepcus cBera. CiioxHBIN cocTaB Oenoro ceera. L[Ber. 1 1 [[1]
JlaboparopHas padota «HabmroaeHue qucnepcuu cBeTay ||
33 |[[MuTepdepenuus cera. Judpakuus ceera. Judppakunonnas 1 [[bubnuoreka [IOK
peméTkal| https://m.edsoo.ru/ff0ced22]]
34 |[[TTommepeuyHOCTHh CBETOBBIX BOJIH. [lomsipusanus cBera]] 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/ff0ct02e]]
35 |[[OnTuyeckue npubOpPHI U YCTPOICTBA U YCIIOBUS UX OE30M1aCHOTO 1 (1]
MpUMEHEHUs | |
36 |[[I'paHuUIlbI MPUMEHUMOCTH KJIACCHUECKOW MeXaHUKH. [TocTymaTer 1 [[bubnuoTexa [IOK
CIELUATIbHON TEOPUU OTHOCUTEIBHOCTH || https://m.edsoo0.ru/ff0cf862]]
37 |[[OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U 1 [[bubnuoTexa [IOK
COKpaIeHHE JUTHHBI | | https://m.edsoo.ru/ff0cta42]]
38 |[[DHeprust u UMIYJIbC PEISITUBUCTCKON YacTUllbl. CBSI3b Macchl € 1 [[bubmuoreka [IOK
DHEPrUei U UMITYIILCOM. DHEPTHUsI MTOKOs || https://m.edsoo.ru/ff0cfc68]]
39 |[[KonTpoabsHas paboTta «Ontrka. OCHOBHI CIIEIMAIEHON TEOPUHT I 1 [[bubmuoTexa [JOK
OTHOCHUTEIIbHOCTI || https://m.edsoo.ru/ff0ct610]]
40 [[Dotoubl. Popmyna [Inanka. DHeprus u ummyssc GpoToHal] I [[bubmuoTexa [JOK



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe M (POBEIE
/11 Bcerj KOHTpOHLHLIe HpaKTI/ILICCKI/IC H3Yy4YCHUA O6p330BaTCJ'II)HLIe peCypcChl
paboTeI paboThI
https://m.edsoo.ru/ff0cfel6]]
41 |[[OTkperTHE B uccnenoBanue potodddexra. OnbiTer A. I'. I [[bubmuoTexa [TOK
CroneroBal]] https://m.edsoo.ru/ff0cffc4]]
42 |[[3akonbI hoTodhDekTa. YpaBHEHHE DUHINTEHHA JIS f [[bubnuotexa LIOK
doroaddexra. «Kpacnas rpanuna» poroaddexral] https://m.edsoo.ru/ff0d015¢]]
43 |[[daBnenue cBeta. OnbiThl [1. H. JlebeneBa. Xumudeckoe aenictBue [t [[bubnuoteka [IOK
cBeral] https://m.edsoo.ru/ff0d04a6]]
44 |[[TexHHuYeCKHE yCTPOMCTBA U MTPAKTUUECKOE IPUMEHEHHUE: t [[1]
dboToaneMeHT, GOTOIATINK, COJIHEUHAs OaTapesi, CBeTOAuO01] |
45 |[[Pemenue 3a1a4 o TeMe « JIeMEHThI KBAaHTOBOM ONTUKN» |] i [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302]]
46 |[[Monens aroma Tomcona. OnbiTel Pe3epdopaa no paccesHuio o- ! [[bubaroreka LIOK
yactull. [lmanerapuast moaens atomal| https://m.edsoo.ru/ff0d091a]]
47 |[[IToctynatsl bopal]] 1 [[bubnuotexa [IOK
https://m.edsoo.ru/ff0dOafa]]
43 |[[U3nyuenue u noromeHrue GOTOHOB MpH MEPEX0ie aToma ¢ 1 [[bubnuoreka [IOK
OJIHOTO YPOBHsI DHEPIUu Ha Apyroi. Buasl cnektpos]] https://m.edsoo.ru/ff0dOafa]]
49 |[[BonHoBble cBoiicTBa yacTuil. Bomusl ae bpoitna. Kopnyckymnsipro-| 1 [[bubmuoreka [IOK
BOJIHOBOM yanu3M. CIIOHTaHHOE U BBIHY>KJIEHHOE U3IyUYeHHE] | https://m.edsoo.ru/ff0d0ca8]]
50 |[[OtkpsiTHE paguoakTuBHOCTU. OnbITH Pe3epdopna no 1 [[bubmuoreka [IOK
OTIPE/ICIICHUIO COCTAaBA PAIMOAKTUBHOTO H3TYICHHUS | | https://m.edsoo.ru/ff0d0fd2]]
51 |[[CroiicTBa anb(a-, Oera-, ramma-u3nydeHus. Biusnue 1 (111
PaZOaKTUBHOCTH Ha )KUBBIE OPTAaHU3MBI | |
52 |[[OtkpsiTHE IpOTOHA U HeWTpoHA. 30TOombl. Anbda-pacnas. 1 [[bubmuoTexa [JOK
DNEKTPOHHBIN U MO3UTPOHHKIN OeTa-pacnaia. 'aMMa-u3nyueHue]| https://m.edsoo.ru/ff0d1162]]
53 |[[OHeprus cBsI3M HYKJIOHOB B sifpe. S nepHble peakuuu. S nepHsblii 1 [[bubmuoTeka [IOK



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

/i

Tema ypoka

KonuuectBo wacoB

Bcero

Kontponbubie
paboTeI

[Ipaktuueckue
paboThI

JlaTa
W3Yy4YEHUS

OnexTpoHHbIe M (POBEIE
00pazoBaTebHbIE PECYPChI

peaktop. [IpobsieMbl, MepCreKTUBLI, SKOJIOTUUECKHUE ACTIEKTHI

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

54

AICPHOU DHEPIEeTUKH |

[[DnemenTapHble yacTULbl. OTKpBITHE TO3UTPOHA. MeToabI
HaOJIIOZICHUS ¥ PETUCTPAIIH DJIEMEHTAPHBIX YacTUIl. Kpyrisiii cTo
«DynnpamenTanbpHble B3auMoaeicTeus. EquHcTBO dusnueckoi

[[BuGmmoTeka LIOK
https://m.edsoo.ru/ff0d0e38]]

55

KapTUHBI MUPa» |

[[Bun 3B€3mHoro Heba. Co3Be3aus, SpKue 3BE3IbI, INIAHETHI, UX

[[1]

56

BHAMMOE JBMKeHHe. CoHeuHas cucTeMal |

[[Connne. Conneunas akTUBHOCTh. MicTounuk suepruun CosHiia u

[[]]

57

3BE3N] ]

[[3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI INIABHOMN
10CJIEe10BATENbHOCTU. BHYTpeHHee cTpoeHue 3B€31. COBpeMEHHBIE

[[1]

MPpEACTaBJICHUA O ITPOUCXOKACHUN U 3BOJIIOLIUN COJ'IHI_Ia n 3Bé3].'[]]

[[Mneunsiit [Tyt — Hama "anaktuka. [lonoxxenune u 1BuxeHue
Connua B Nanaktuke. ["anaktuku. YEpHbIe ABIPHI B SApax

[[1]

rajakTHK]]

[[Bcenennas. Paz6eranue ranaktuk. Teopust bonbioro B3pbiBa.

[[1]

PenukroBoe n3nmyuenune. MeraranakTuka]|

[[Hepemennbie mpoOaeMbl aCTPOHOMHUH | |

[[1]

[[KoHTposbHas paboTa « 31eMEHThI ACTPOHOMHUH U aCTPODU3UKI» ]
[[O6obmaronmii ypok. Ponb Gpusuku u actpoHOMUU B

[[1]
[[1]

SKOHOMHUYECKOH, TEXHOJIOTMUYECKOH, COMATbHON U ATUYECKOHN
cdepax AeITeTbHOCTH YeloBeKa] |

[[O0oOmIaromuy ypok. Pojie 1 MECTO (PU3UKHU K aCTPOHOMUU B
COBPEMEHHOW Hay4YHOH KapTUHE MuUpa]|

[L]]

[[O6006maronuii ypok. Ponb dhuzudeckoit Teopun B GOPMUPOBAHUHI
MIpEACTABICHHH 0 Pr3ndYecKoit KapTuHe MUpa]]

[[1]



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

Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe M (POBEIE
/11 Bcero KOHTpOJ'ILHLIC HpaKTI/I‘ICCKI/IC HU3Yy4YCHUA O6paBOBaTCJ'II)HI)Ie peCypcChl
paboTeI paboThI
65 |[[O6o06matoumii ypok. Mecto (pusnueckoil KapTuHbI MUpa B oOmiem | 1 [
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O
npupoze]]
66 |[[Pe3epBHbIl ypok. MarHuTHOE 10Jie. DJIEKTPOMarHuTHas 1 (1]
WHIYKUUs | |
67 |[[Pe3epBHblii ypok. OnTka. OCHOBBI ClIELIUATIBLHON TEOPUU 1 (111
OTHOCHUTEJIBHOCTH | |
68 |[[Pe3epnblii ypok. KBanToBas ¢usuka. 1neMeHThI aCTPOHOMHH U 1 [[bubmuorexa [JOK
ACTPODISARI ] fTtps 7/ ML.cdSO0 T TOd L 7% |
68 4 7

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME


https://m.edsoo.ru/ff0d1784

NPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBLHOM MPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsIEMOro
pe3yJbTarTa

10.1

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOTrPaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW Hay4YHO! KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U
TEXHOJIOT'MH, B IPAKTUYECKOMN AESITEIBHOCTH JIIOIEH

10.2

VY4uTBIBaTh TPAHULIBI IPUMEHEHUS N3yUYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHalbHas TOUKa, HHEPIHaJbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJNO0, UACATIbHBIN I'a3; MOJEJIN CTPOEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEI,
TOUYCYHBIN AIICKTPUUECKHUI 3apsi — PHU pelIeHNH HU3HIECKUX 3a1a4

10.3

PacniozHaBaTh usnueckue siBieHus (IpOLEecChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHMKHU, MOJIEKYJIIPHO-KHHETHYECKON TEOPUH CTPOCHUS
BEUIECTBA U MIEKTPOJAUHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEIHOE ABM)KEHNE, CBOOOIHOE MaJIEHUE T, IBUKEHUE 110
OKPY>KHOCTH, UHEpLIUs, B3auMo/ielictBue tei; nudpdys3us, 6poyHOBCKOE
JBUKEHHUE, CTPOEHUE KUJKOCTEN U TBEPABIX TEI, U3BMEHEHUE 00BbEMa TeN
IPU HarpeBaHuu (OXJIaXKACHUN), TEIJIOBOE paBHOBECHUE, HCIIAPEHHE,
KOH/JICHCALUs, IIJIaBJICHUE, KPUCTAIUIN3aLUs, KUIICHUE, BIIAJKHOCTh BO3/1yXa,
MOBBIIICHHUE aBJICHUS a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY €, CBA3b
MEXly ITapaMeTPaMHU COCTOSIHUSA T'a3a B H30IIPOLIECCaX; dIEKTPHU3aLUs Tell,
B3aUMOJCHCTBUE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOE JIBHXKEHUE, UCTIOIb3YS GU3NUYECKUE BEIIUYUHBI:
KOOPJMHATA, IIyTh, [IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUia,
HMITYJIbC T€JIa, KWHETUYECKask YHEPTUsl, TIOTEHIUATIbHAS YHEPT U,
MeXaHHuecKas paboTa, MexaHu4ecKasi MOLIHOCTb; PH ONMCAHUY Tpa-
BUJILHO TPAKTOBAaTh (PU3NUECKUI CMBICT UCIIOJIb3YEMBIX BEJIMYUH, UX
0003HauEHMsI U €IMHUIIB], HAXOAUTDH (hOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMHU BETMUYUHAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEJI U TEIJIOBLIE SIBJICHUA,
UCTIONB3Ys (PM3HUECKHEe BETMUMHBL: JaBJICHHE ra3a, TeMIeparypa, CpeIHss
KHHETHYCCKad SOHCPTHUA XaOTHUCCKOTO ABUXKCHUA MOJICKYII,
CpeIHEKBaIpaTUYHAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHEepTrHUs, padoTa rasza, KodQPHUIMEHT MOJIE3HOTO JACUCTBHS TEIIOBOTO
JBUTATENS; TPH OMUCAHHUH MIPABUIIBHO TPAKTOBATH (U3MUECKUN CMBICT
HCIIOJIB3YEMBIX BCJINYHH, UX 0003HaYeHus " €AUHHUIIbI, HAXOIUTH (1)OpMy.TII)I,
CBSI3BIBAOIINE JAHHYIO (DU3UYECKYIO0 BETUYHHY C IPYTUMH BEIMIMHAM

10.6

OnuceBaTh H3yYEHHBIE MIEKTPUYECKUE CBOMCTBA BEIIECTBA U
AIIEKTpUYECKUE SIBICHUS (IIPOLECCHI), UCIIONIb3Ysl (PU3NUECKHE BETUUHHBDI:
AIIEKTPUYECKUH 3apsil, JIEKTPUUIECKOE N0JIE, HAMPSKEHHOCTD 1014,
MOTEHLIMAJ, Pa3HOCTh ITOTEHIIMAJIOB; IPU ONMCAHUU IIPABUIIBHO TPAKTOBATh
(bu3MuecKuil CMBICI UCTIONIb3YyEMbIX BETMYHMH, UX 0003HAUEHUS U €IMHULIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C
JPYTMMH BETMYMHAMMU

10.7

aHAJM3UPOBATh (PU3UUYECKUE MPOIIECCHI U SBJICHHUS, HCTIONB3YS (PU3UUECKHEe
3aKOHBI U IIPUHLIMIIBL: 3aKOH BCEMUPHOTO TArotenus, I, I u III 3akonbI
HproToHa, 3aKOH COXpaHEHUs] MEXaHUYECKON YHEPIUH, 3aKOH COXPAHEHUS
VMMITYJIbCA, IPUHLHII CYTIEPIIO3ULIAN CHUJI, IPUHIIUI PABHOIIPABUS




Kon
NpoBepPsIEMOro
pe3yJbTarTa

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbI CpeIHero 001ero od0pasoBanusi

MHEPLHUAIBHBIX CUCTEM OTCUYETA; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO
CTPOEHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON
HHEPIUHU TEIJIOBOTO JIBUKEHUS MOJIEKYJ ¢ a0COIIOTHON TeMIIEpaTypoi,
IIEPBBIN 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa,
3akoH KyJoHa; npu 3TOM pa3iuyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €0
MaTEMaTHUYECKOE BBIPAXKEHHUE U yCIOBUS (TPAHULIBI, 00JIACTH)
IPUMEHUMOCTH

10.8

OOBSICHITh OCHOBHBIE TIPUHIIUIIBI IEHCTBUS MAIlIMH, TIPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHS X O€30MaCHOTO UCIOIb30-
BAHUS B NOBCEJHEBHOM )KU3HU

10.9

BBITIOTHATE 9KCIIEPUMEHTHI 110 HCCIIEA0BAHNIO (PHU3UYECKHX SBJICHUH U
MPOIIECCOB C UCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TPH 3TOM
dbopMyIpoBaTh MpodIeMy (3a1a4y) U TUIIOTE3y YIEOHOTO IKCIICPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000y I0BaHUs, IIPOBOJAMTD OIBIT U
(GhOpMyIUPOBATH BBIBOJIBI

10.10

OcyniecTBIATh NpsIMble U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUYHH;
IIPU 3TOM BBIOMPATh ONTUMAIbHBINA CLIOCOO U3MEPEHUS U UCIIOIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH ITOTPEIIHOCTEN H3MEPEHUN

10.11

HccnenoBaTh 3aBHCUMOCTH MEXKAY PU3NIECKUMHU BETUINHAMHE

C UCIOJIb30BAaHUEM IPSMBIX U3MEPEHUM; ITPU 3TOM KOHCTPYHPOBAThH yCTa-
HOBKY, (PMKCHPOBAThH PE3YJIbTAThI OTYYCHHON 3aBUCUMOCTH (PH3HUECKUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeNaTh BBIBOJBI [0 pe3yIbTaTaM
VCCIIEOBAHUS

10.12

Cobmo1aTe paBuiia 6€30MacHOro Tpy/ia Py MPOBEISHUH HUCCIEI0BaHUN B
paMKax y4eOHOTr0 IKCIepUMEHTa, Y4eOHO-UCCIIEI0BATENLCKON U IPOSKTHOM
JESITEIbHOCTH C UCMOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemmats pacuérHbie 3a/1a4u ¢ SIBHO 3aJJaHHON (PU3HUECKON MOJEINbIO,
UCIIONB3Ys (PU3UYECKUE 3aKOHBI U PUHITUIIBI; HA OCHOBE aHAJIN3a YCIOBHS
3aJ1a4uM BHIOMPATh GUZHUECKYIO MOJIENb, BELICTATH (PM3HUECKHE BETHUUHBI U
(bopMyIibl, HEOOXOIUMBIE [Tl €€ pellIeHus], IPOBOJANUTD PACUETHI U
OIICHMBATh PEATbHOCTh MOJTYYSHHOTO 3HAYCHHS (PU3NYECKON BETUUMHBI

10.14

PemaTe kauecTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKACHUMI C ONOPOX HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3NYECKHE SIBICHUS

10.15

Hcnonb30BaTh Npu pelIeHu Y4eOHBIX 33a]]au COBPEMEHHBIE
MH(pOpMaLMOHHBIE TEXHOJIOTUH JJI TOUCKA, CTPYKTYPUPOBAHUS, UHTEpIIpe-
TaIMM U TPEACTaBICHUs YIeOHON U Hay4HO-IOMYJIIpHON HH(DOpMAIIH,
MOJTy4E€HHOM U3 pa3UYHbIX HCTOYHUKOB; KPUTHUYECKH aHAIU3UPOBAThH
1oJy4aeMyro HH(opMaIuio

10.16

[TpuBOUTE IpUMEpPHI BKIIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, 0OBSICHEHHE POIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE
TEXHUKH M TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUUCCKUE 3HAHKS 10 (PU3UKE B TIOBCETHEBHOM KU3HU
JUTst obecriedeHus 6€30MacHOCTH TIPpH 0OpalIeHnu ¢ mpudopamMu

U TEXHUYECKUMHU YCTPOUCTBAMH, JJIsl COXPAHECHUS 370POBbS U COOITIOICHHUS
HOPM DKOJIOTHYECKOT0 TIOBEICHHS B OKPYKAIOIICH cpefie

10.18

PaboTath B rpymnmne ¢ BbINOJIHEHHEM Pa3IMYHbIX COLMATIbHBIX POJIEH,




Kon

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThI 0CBOCHUN OCHOBHOM

NPoBePSIEMOro o
00pa3oBaTeILHON NMPOrPaMMBbI CpeIHero 001ero od0pasoBanusi
pe3yJibTarTa
IUTAHUPOBATh pabOTy TPYIIIBL, PALIMOHAIBHO pacIpeleisTh 0053aHHOCTH U
IJIaHUPOBATDH ACATCIBHOCTD B HCCTAHAAPTHBIX CUTYyaAllUAX, aICKBATHO
OLICHMBATh BKJIAJl KaXJI0T0 U3 YYaCTHUKOB I'PYMIIHI B pEIICHHUE
paccMaTpuBaeMoi MpoOIeMbl
11 KJIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
ponep 00pa3oBaTeILHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBaHus
pe3yJbTara

11.1

JIeMOHCTpHUPOBAThH Ha IPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAYYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON AESTEIbHOCTH JOJEH, LIEJTOCTHOCTD U
eIMHCTBO (hM3NYECKOIN KApTHHBI MUpa

11.2

Y4YuUTHIBaTh T'paHULIbI IPUMCHCHU U3YUCHHBIX (1)I/IBI/IIIGCKI/IX Moneneﬁ:
TOYCUHBIN E)JIGKTpI/I‘ICCKI/Iﬁ 3apAan, Aac€pHad MOACIb aTOMA, HYKJIOHHAA
MOJCJIb aTOMHOI'O AJipa IIpU pCIICHUU (I)I/I3I/I‘IGCKI/IX 3aJa4

11.3

Pacnio3naBath u3udeckue sBIeHUs (MIPOILECCH) U OOBSICHATH MX HA OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU U KBAaHTOBOW (DPM3UKHU: dJIEKTpUUYECKast
IIPOBOAMMOCTb, TETIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUS
TOKa, B3aUMOJIEHICTBHE€ MarHUTOB, 3JICKTPOMAarHUTHas: MHIYKIHs, AelcTBUE
MarHMTHOT'O NOJISl HA MMPOBOJHUK C TOKOM U JIBHIKYIIUNCA 3apsif,
AJIEKTPOMAarHUTHbBIE KOJeOaH!sI U BOJIHBI, IPSMOJIMHEHHOE
pacnpocTpaHEeHHE CBETa, OTpakeHUE, IIPEIOMIICHIE, NHTEp(epeHIus,
JUQpakLus 1 MOJIIpU3alys CBETa, IUCHIEPCHUsl CBETa, (POTOINEKTPHUUECKUI
addext (boTodrddekT), cBeTOBOE NaBlieHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJ1a, €CTECTBEHHAs! M HCKYCCTBEHHAs! paIMOaKTUBHOCTb

11.4

OnuceiBaTh N3y4YEHHBIE CBOWCTBA BELIECTBA (JIEKTPUUYECKNE, MATHUTHBIE,
ONTHYECKHE, DIIEKTPUUECKYIO IPOBOJUMOCTD PA3IINYHBIX CPEX)

U 3JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), UCTIOB3YS (PU3NUYECKUE
BEJIMYMHBIL: 2JIEKTPUUECKUN 3apsi]], CHujla TOKa, DJIEKTPUUECKOE HAMPSKEHUE,
AIIEKTPUYECKOE COMPOTHUBIIEHNE, pa3HOCTh NoTeHuanos, J/1C, pabora Toka,
MHAYKIWS MArHUTHOTO 10JIs, cuiia Amnepa, cuiia JIopeHna, MHIyKTUBHOCTh
KaTyIIKH, SHEPTUs AJIEKTPUUECKOT0 U MAarHUTHOTO MOJIeH, MeproJ] U 4acToTa
KosieOaHUl B KoJebaTeIbHOM KOHTYpE, 3apsJl M CHla TOKa B IIpoliecce
rapMOHHYECKHX AJIEKTPOMATrHUTHBIX KoJIeOaHU, (POKYCHOE pacCTOSIHUE U
ONTHUYECKAs CUJIA JIMH3BI; IPU OMHMCAHUU NPABUIIBHO TPAKTOBATh
(bu3nuecKuil CMBICI UCTIONb3YyEMbIX BETUYMH, UX 0003HAUEHUS U €IMHULIBI;
yKa3bIBaTh ()OPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PH3HUUECKYIO BETHUMHY C
JPYTUMH BeJIMYHMHAMHU

11.5

OnuceiBaTh N3y4YeHHbIE KBAHTOBBIE SIBJICHUS M MPOLIECCHI, UCIIOJIb3YSI
¢du3nvecKue BEJIMYMHBI: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI U
4acTOTa CBETA, SHEPTHsl U UMIYJIbC (HOTOHA, IEPUOJT TIOTYpacIaaa, SHEPTus
CBSI3M aTOMHBIX sI/Iep; MPU OMHCAHUU MPABUIIBHO TPAKTOBATh GU3NYECKUI
CMBICTI HCTIOJIb3YyEMbIX BEJIMYMH, UX 0003HAUEHUS U €IMHUIIBL;, YKa3bIBATh
(bopMyIIbl, CBA3BIBAIOININE JAHHYIO (PU3UUECKYIO BETUUUHY C APYTUMH
BEJIMYMHAMU, BBIYUCIISITH 3HaYCHNE (PU3NUECKOI BETMUNHBI

11.6

AHanu3upoBath (HU3NUECKHE TPOLECCHl U SIBICHMUS, UCTIONIb3Ys U3HUecKue




Kon
NpoBepPsIEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbI CpeIHero 001ero od0pasoBanusi

3aKOHBI M MPUHIMIIBL: 3aKOH OMa, 3aKOHBI TIOCTIEI0BATENILHOTO U Mapai-
JIEJIbHOT'O COEIMHEHUSI IPOBOIHUKOB, 3aKOH /[0yt — JIeHna, 3akoH
AIIEKTPOMArHUTHOM MHIYKINH, 3aKOH MPSIMOJIMHEHHOTO PacpoCTpaHeHUs
CBETA, 3aKOHBI OTPAKECHUSI CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, YPABHEHHUE
OlinmreitHa 11 orodddexra, 3aK0OH COXpaHEHUS FHEPTUH, 3aKOH
COXPaHEHHUs UMITYJIbCA, 3aKOH COXPAHEHUs AIEKTPUUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHUSI MaCCOBOT0 YHUCIIA, TOCTyaThl bopa, 3aKoH paAloaKTUBHOTO
pacriaza; mpu 3TOM pas3InyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOE BBIPAXKEHHE U YCIOBUS (TPAHULIbI, 00JIACTH) MIPH-
MCHUMOCTHU

11.7

Or[pez[eJme HaIpaBJICHHUEC BCKTOPA HHAYKIIMA MAIHUTHOT'O ITOJIA
IIPOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI JIopeHua

11.8

Ctpoutb u onuckIBaTh U300paKEHUE, CO3/IaBAEMOE IIJIOCKUM 3€pKaJIoM,
TOHKOMW JIMH30M

11.9

BBITIOTHATE SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UICCKUX SIBICHUN H
MPOIIECCOB C UCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TPU ITOM
dbopMyIIpoBaTh MpodIeMy (3a1a4y) U TUIIOTE3y YIEOHOTO IKCIICPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIUIOKEHHOTO 000y I0BaHHUs, TIPOBOJIUTD OIIBIT U
(GhOpMyIUPOBATH BHIBOJIBI

11.10

Ocy1iecTBIATh NpSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX BEIUYMH;
IIPU 3TOM BBIOMPATh ONTUMAJIbHBIA CLIOCOO U3MEPEHUS U UCIIOIb30BaTh
U3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEH U3MEPEHU I

11.11

HccnenoBath 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH C UCTIOJIb30BAHUEM
MPSIMBIX U3MEPEHUI; TPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, PUKCHPOBATH
PE3yIbTAThI MOJYUYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMUMH B BUJIE TaOJIHI]
U rpadMKOB, AeTaTh BBIBOJBI MO PE3YJIHTATaM UCCIICIOBAHUS

11.12

CobmronaTh paBuiia 0€30MaCHOTO TPY/1a MPU MPOBEICHUH UCCIICIOBAaHUHN B
pamKax y4eOHOTo SKCIIepUMEHTa, Y4eOHO-UCCIIeI0BATENbCKOM U TPOSKTHOM
JIEATEIILHOCTH C MCIOJb30BAHUEM U3MEPUTEIIBHBIX YCTPOUCTB U
71a60pPaTOPHOTO 000PYIOBAHUS

11.13

Pematp pacuérHble 3a/1a4u ¢ IBHO 3aJJaHHON (pU3HMUECKON MOJIENbIO,
UCMONb3Ys (PU3NYECKHE 3aKOHBI ¥ IPUHLIMIIBI; HA OCHOBE aHAJIM3a YCIOBHS
3aJ1auM BHIOMPATh GU3HUECKYIO MOJIENb, BBIACTATH (PM3HUECKHE BETUUNHBI U
bopmyIbl, He0OOXOAMMBIE I €€ pelIeH s, TPOBOIUTh PAaCUEThI

Y OLIEHUBATh PEAJIbHOCTD MOJIYYEHHOT0 3HaYeHHsI (PU3NUEeCKON BETHUMHBI

11.14

Pemare kauecTBEHHBIE 3a7]a4K: BBICTPAUBATh JJOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYXKIEHUM C OMIOPON HA U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3NYECKUE SIBICHUS

11.15

Wcnonb30Bath MpH pelieHny yueOHbIX 3a/1a4 COBpEMEHHbBIE
UH(OPMAIMOHHbIE TEXHOJIOTUH JUISl TOUCKA, CTPYKTYPUPOBAHMUS,
MHTEPIIPETALMN U NIPEJICTaBICHUS YUeOHOM U HAyYHO-TTOMYJISIpHON
uHpOpMaIINH, TTOJTYYeHHON U3 Pa3IMYHbIX HCTOYHUKOB; KPUTHUECKU
AHAIM3UPOBATH NOJYyYaEeMYI0 HHPOpMAITHIO

11.16

OOBSCHSTH MIPUHIIMIIBI ICHCTBUS MAIIIUH, TPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3nuyarh yCIOBUS UX 0€30IaCHOTO UCTIOIB30BaHUS B
IIOBCEIHEBHOM KU3HU

11.17

[TpuBOAMTH PUMEPHI BKJIA/1a POCCUNCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKHU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA,




Kon
NpoBepPsIEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbI CpeIHero 001ero od0pasoBanusi

B pa3BUTHEC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpETUUCCKHE 3HAHMS 110 (PU3UKE B IOBCEAHEBHON KU3HU
JU1st o0ecrieueHust 0€301MacHOCTH TIPH OOpaIeHUH ¢ TPUOOpaMU U TEX-
HUYECKUMH YCTPOUCTBAMH, JIUIsI COXPAHEHUS 37J0POBBS M COOIIOICHUSI HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYXKAKOIIEH cpeJie

PaGorats B rpymmne ¢ BBIIOJHEHHUEM Pa3IUYHbBIX COLIMATBHBIX POJICH,
TUTAHUPOBATH Pa0OTy TPYIIIBI, PAIIMOHAIBHO PACIPEIEIsITh 00S3aHHOCTH U

11.19 IIaHUPOBATHh ACATCIBHOCTD B HCCTAHAAPTHBIX CUTyallUAX, aICKBATHO

OIICHUBAThH BKJIAJ KaXJI0T0 U3 YYACTHUKOB IPYMIIbI B PEIICHUE
paccMaTpuBaeMoil mpoOIeMbl

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kox Kon
aztena NPoBePSIEMOro IIpoBepsiemble 31€MEHTHI COAEPKAHUSA
P 3JIeMEeHTa
BRI A I s rar S RE QX ILIIIAOL A Tr oo Trorroy P
HYIJYTIN Y Y1 VIVIUAQADI ﬂu_y ANV U 1T1IVOITAIrIriza
®dusuka — Hayka o npupoae. HayuHbpie METOABI MO3HAHUS
1.1 OKpYy’Karolero mupa. Poip skcriepuMeHnTa u Teopuu B
RO ceceTHO A EAA—TRHPROAR— M cereniverR—hin e
HPOHeCCe HOFHAHBHHPHPOABEIRCHePH e H B H3 e
1 MonenupoBanue (GpU3NYECKHUX SIBIECHUIN U IPOIIECCOB.
Hayunblie runoressl. ®u3nyeckue 3aKOHbI U TEOPUU.
12 ['paHu1Ibl MPUMEHUMOCTH (pU3MUECKUX 3aKOHOB. [IpuHIMMI
' cooTBeTCTBUS. Poib 1 MecTo pu3KKH B POPMUPOBAHUU
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B IPAKTUYECKOU
HAesFeAbHOCTHHOACH
o) MEN AT A
et JAA S DVAVAVEESUAVEY
A EMNMATIACA
INYIT T JIVIZN T Y TINTY
211 Mexannueckoe qBuxkeHne. OTHOCUTEIbHOCTD
MexaHHeekoro- AR ReHB-CHeteMaore ST paertopHst
[Tepemenienne, CKOPOCTh (CpeHss CKOPOCTh, MTHOBEHHAs!
212 CKOPOCTh) U YCKOPEHHE MaTepUAIbHON TOYKHU, UX MIPOEKIINU
o Ha OCU CUCTEMbI KoOpAHHAT. CI0KeHUE NepeMELICHUN U
cHOMCSHHE-cKOpOcTeH
71 PaBHOMEpHOE M paBHOYCKOPEHHOE NIPSIMOJIMHEWHOE
213 nBkeHue. I'papuku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
o YCKOPEHUS, IyTH U IEPEMELIEHUS MAaTEPUATbHON TOYKH OT
Bpertett
214 Crobormroetrarariie—\ cron alie RO OO
e Lo T T DUUUVUAIIVUV T1IQAVIIXYIV. J \JL\\Itl\JllllU VDODUUUAIIVI U 1IAAVIIXI7T
KpuBonuneiinoe npuxkenue. PaBHoMepHOE IBUKEHNE
215 MaTepUAIbHON TOYKHU MO OKPYKHOCTHU. YTJIOBasi CKOPOCTb,
o JMHEeNHas cKopocTs. Ilepuon u yacrora.
HenrnoerteMidire i idioeelcob el

U T pPOTT POV T T CIDTTOT™ y TIRO P TTtT™




Kon

Ko
A NpoBepsieMOro IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pasaeJia
3JIeMEHTa
21.6 TexHudeckue yCTpONUCTBA: CIIUIOMETP, IBUKEHUE
o CHapsJ0B, LICMIHbIE U PEMEHHBIE NIEpelaun
[TpakTuyeckue paboTel. Mi3MepeHne MrHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY IYTSIMHU, IPOHACHHBIMU
TEJIOM 32 IIOCJIEJOBATEIbHbIE PABHBIE IPOMEKYTKH BPEMEHHU
2.1.7 IIPY PABHOYCKOPEHHOM JBHKCHUU C HAYAJIbHON CKOPOCTHIO,
paBHOI HyJI0. 3ydeHune ABMKEHUS IapuKa B BSI3KOM
KHUJIKOCTH. M3yueHne ABMKEHUs Tea, OpOLIeHHOTO
TOPU30HTAIIBHO
JIMHAMUKA
2101 [Tpuniun otHocuTenbHocTH ["anunes. [lepBriil 3akoH
o Herotona. lHepuuanbHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3uiuu cui
Bropoii 3akon HproToHA [17151 MaTepUaIbHOW TOUKH B
223 uHepuuanpHoi cucteme orcuéra (MCO). Tperuii 3akoH
HproToHa 111 MaTepuanbHbIX TOUEK
294 3aKoH BceMUpHOro TAroreHus. Cuna tspxectu. [leppas
o KOCMHUYECKasi CKOpocThb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U
59 2.2.6 cuna tpenust nokost. Koapdunuent tpenus. Cuna
) COINPOTHBJICHNUS IPH JBMKEHHUHM Te€Ja B )KUIKOCTH WM rase
297 [ToctynaTenbHoe U BpalaTeabHOE ABMKEHHE a0COTIOTHO
o TBEPAOIO TENa
298 MoOMEHT cuIbl OTHOCUTEIBHO OCH BpauieHus. [1neuo cumbl.
o Ycnosus pasHoBecust TBEpaoro tena B MCO
299 TexHnueckue ycTponcTBa: NOAUIMNITHUKY, IBUKEHUE
o HUCKYCCTBEHHBIX CIIyTHUKOB
[TpakTryeckue pabotel. M3yuenue asmxeHus Opycka 1o
HAKJIOHHOM MJIOCKOCTH MOJ1 A€MCTBHEM HECKOIBKUX CHJL.
2210 HccnenoBanue 3aBUCMMOCTH CHJI yIIPYTOCTH, BOSHUKAIOIINX
o B nehopMupyeMoi Ipy>KUHE U PE3HHOBOM 00pasIle, OT
BEJIMYMHBI UX epopmannu. MccnenoBanue ycinoBuit
paBHOBecHsI TBEPAOIO TeJIa, UMEIOUIEr0 OCh BpallleHUs
3AKOHBI COXPAHEHUWA B MEXAHUKE
231 Hmnynbc MaTepuaibHOW TOUKH, CUCTEMbl MaTepUAIbHbBIX
o ToueK. VIMITyJIbC CHIIBI M U3MEHEHNE HMITYJIbCA TEJIa
232 3akoH coxpaHenust umiyibca B UCO. PeaktuBHOE
e JIBIDKEHHE
23
233 Pabora cuibl
234 MoOHOCTb CHITBI
235 Kunernueckas 3Heprus MarepuaibHoi Touku. Teopema
e 0 KUHETHYECKOH SHEPTHH
2.3.6 [TorenmansHas Heprus. [loTeHnanbHas YHEPTUs yIpyro




Kon

Ko
A NPoBePSIEMOro IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS
pasaeJia
3JIeMEHTa
neGopMHpOBaHHOM NPy XUHBL. [loTeHIManbHAast SHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHnnanbHbIe U HEMOTEHIUANbHBIE CUITBL. CBsI3b PabOTHI
237 HEMOTEHIIUATIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU
e SHEPIrUU CUCTEMBI TeNl. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTrUu
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
23.9 TexHu4eckue yCTponuCcTBa: IBUKEHHUE PAKET, BOJOMET,
o KOMep, MPYKUHHBIA MUCTOJIET
[TpakTuueckue padboTel. Mi3yueHue cBSI3M CKOPOCTEN TeN MPU
2.3.10 Heynpyrom yaape. MccnenoBanue cBs3u pabOThI CHIIBI C
M3MEHEHUEM MEXaHUYECKOU SHEPIUH Teja
3 MOJIEKYJISAPHAS ®U3UKA U TEPMOJIMHAMHUKA
OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHYECKOU
3.1.1 teopun. bpoyHnoBckoe aBmwxkenue. Auddysus. Xapaxkrep
JBUKECHHS U B3aUMOJICHCTBUS YACTHUIL BEILIECTBA
310 Mopenu cTpoeHHs Ta30B, JKUJKOCTEH U TBEPIBIX TEI U
o 00BSICHEHHE CBOMCTB BEIIESCTBA HA OCHOBE ITUX MOJEIEH
313 Macca monekyin. KonuuectBo BemectBa. [loctosinHas
o ABoraapo
314 TennoBoe paBHOBecue. TeMiiepaTypa u €€ U3MEepeHue.
o IlIxana remneparyp Llenscus
315 Mopenb uneansHoro raza. OCHOBHOE ypaBHEHUE
31 MOJIEKYJISIPHO-KMHETHYECKOM TEOPUU UACAIBHOTO raza
AOcomoTHas TemrepaTypa Kak Mepa cpeaHei
3.1.6 KMHETUYECKOM SHEPIUU TETUIOBOTIO JBUKEHHUS YAaCTHIL ra3a.
[Ikana Temnepatyp KensBuna
3.1.7 VpaBuenne Knaneiipona — MennaeneeBa. 3akon JlanpToHa
["a3oBbIe 3ak0HBI. M30mpolLiecchl B uaealbHOM rase ¢
3.1.8 MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA, U30X0Pa,
u3obapa
3.1.9 TexHuuyeckue ycTponucTBa: TEpMOMETP, OapomMeTp
[TpakTuueckue padboTel. Mi3MepeHne Macchl BO3/1yXa B
3.1.10 KJIacCHOM KoMHate. McciaenoBanne 3aBUCHMOCTH MEKTY
napamMeTpaMH COCTOSIHUSI pa3peKEHHOI0 raza
OCHOBbBI TEPMOJIMHAMHWKIN
391 TepmonuHamuueckas cucteMa. BHyTpeHHsIs sHeprus
o TEPMOJUHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
3.2 392 KonmuecTBo TernoTsl ¥ pabota. BHyTpeHHss SHEprus
- OJTHOATOMHOT'O HUIEAJILHOTO ra3a
393 Buapl Tenonepenaun: TemIONPOBOIHOCTb, KOHBEKIIUS,

n3iydeHue. TermmoéMKocTh Tea. Y ieabHas TeI0EMKOCTh




Kon

Ko
A NPoBePSIEMOro IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pasaeJia
3JIeMEHTa
BellecTBa. Pacuér konmyecTBa TEMIOTHI IPU TEIUIONEpE1aue
IlepBbIit 3aK0H TepMOAMHAMUKU. [IpuMeHeHne nepBoro
324 3aKOHA TEPMOJIMHAMHKKH K M30mpolieccam. [ 'paduyeckas
UHTEepHpeTanus paboThl ra3a
Tennossle MamuHbL. [[pUHIUIBL 1EHCTBUS TEIIOBBIX
395 MmamuH. [IpeoOpa3oBaHus SHEPruu B TEIIOBBIX MAlllMHAX.
o Koaddunment nonesnoro neiicteus (nanee — KIT)
temioBoit mamuHbl. [{ukn Kapuo u ero KITJ]
Bropoii 3akon TepMmoanHamuku. HeoOpaTumocTs npo1ieccos
3.2.6 B ripupoie. TeroBbie ABUTATENN. DKOJIOTHIECKUE
POOJIEMBI TETJIOIHEPTeTUKH
397 TexHu4eckue yCTpONUCTBA: JIBUTaTElb BHYTPEHHETO
o cropanusi, ObITOBOM XOJOIUIBHUK, KOHIUITUOHED
328 [TpakTuueckue padotel. 3Mepenue yaenbHol
o TEIII0EMKOCTH
ATPELFATHEIE C
[Tapoo6pa3oBanue u koHaeHcanus. Mcapenue u KumneHue.
3.3.1 VY aenpHas TEmoTa napoodpa3oBaHus. 3aBUCUMOCTh
TF‘]\HWPPQT}IPLT KUOCHUS OT ILQRTTF‘HV[Q
330 AGCOIOTHAs M OTHOCUTEJIbHAS BIAYKHOCTh BO3TyXa.
- HacruieHyei nap.
TBépnoe teno. Kpucraminueckue u amopgHsbie Tena.
3.33 AHN30TpONUs CBOMCTB KpUCTAILIOB. JKHUIKHE KpUCTAILIIBI.
3 3 FanPRﬂPHHLTP RﬂﬂTPpT/TQ HOEL
334 [InaBneHue u kpucramumzanus. Y aenbHas TerioTa
- OIABICHUS F}Iﬁnumﬂr[nq
335 Vpﬂnnpnmp TEIIOBOrO 0ajanca
TexHuuecKre yCTpoMCTBa: TUTPOMETP U MICUXPOMETP,
33.6 KaJIOPUMETP, TEXHOJIOTUU MOTYUYEHHUSI COBPEMEHHBIX
o MaTepUaJIOB, B TOM YKCIIE HAHOMATEpUAJIOB, U
HAaHOTESXHOIOINUIL
337 r[pm("rnupr‘n'np paﬁn"rm T/T'zmpppnnp BAKHOCTH BO3AYXA
4 DJIEKTPOIIMMHAMUKA
DJIEKTPOCTATHUKA
4 l 1 quPR"T‘PT/IQﬂHT/IQ TCIL quPR"T‘PT/IUP(‘R‘I/Iﬁ QRPQE ERR Rﬂﬂﬂ
o ANEKTPUYECKUX 3aps 0B
4.1.2 IIpoBOIHUKY, AUDIIEKTPUKH U MOIYTIPOBOIHUKH
4.13 3aK0H COXpaHEHUS AMEKTPUIECKOTO 3apsiaa
4.1 4.1.4 B3aumopeiictBue 3apsanoB. 3akoH Kynona
Onekrpuueckoe nose. HanpsEHHOCTh 3JIEKTPUUECKOTO
415 oI anHT[Wﬂ CYNePIO3UINIY Nupuu nnnpmgb'nnn(“ru
ANEKTPUYECKOTO TOJIS
PaGoTa cun anextpocraTudeckoro nons [loTennuan

4.1.0




Pa3nocts
IIOTCHIIHNAJI
OB



Kon

Kon
aztena MpoBepsAEeMOro IIpoBepsiemble 31eMeHTHI COAEPKAHUS
P 3JIeMEHTa
417 [IpoBOIHUKY U AUDIIEKTPUKHU B TOCTOSTHHOM 3JIEKTPUUECKOM
o nose. Jlusnexkrpuyueckasi MpOHUIIAEMOCTh
418 OnekTpoéMkocTb. Konnencarop. D1eKTpo€MKOCTh MIOCKOTO
o KOHJEHCATOpa. DHEPrus 3apsKEHHOI0 KOHAEHCAaTopa
TexHuuecKre yCTpoMCTBa: JIEKTPOCKOIL, JIEKTPOMETD,

4.19 AIEKTPOCTATUUECKAS 3aIUTa, 3a3EMJICHHUE YJICKTPOIPHUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYMHBIA IIPUHTEP

4110 [TpakTuyeckue padoTel. I3Mepenue 31eKTpoEMKOCTH

o KOH/JIEHCAaTopa
| IOCTOIHHBIA RAEKTPUYECKIA TOK. TOKHM B PA3IUYHBIX CPEIAX
401 VYciioBHS CylIECTBOBaHUSA MMOCTOSHHOTO 3JIEKTPUYECKOTO
i Toxa. erounuxu Toxa. Cuna roka. 1 1ocToSHHLIL TOK
422 T—Tnnpqunnp 3axon OmMa 1 VUACTKA LEHU
423 DNEeKTpUYECKOEe CONPOTUBIIEHUE. Y ACIBHOE COIPOTUBIICHUE
i BellleCTBA
494 [locnenoBarenpHOE, MapaieibHOE, CMEIIAaHHOE
i COSAUHECHUE TPOBOIHUKOB
42 5 PaGoTa ANEKTPUYECKOrQ TOKA 3aKon Jbxoyng — Jlenna
42 6 MoIHocTE AICKTPUYECKOrO TOKA
aNeKTpoBIKYyIas cuia (nainee — J1C) u BHyTpeHHEe

4.2.7 CONPOTHUBIIEHUE UCTOYHHUKA TOKA. 3aKOH OMa /JIs1 OITHOU

(Qamwuy"rnﬁ) qrrm("rpnupr‘r(nﬁ Henu I(npn"rr(np 3aMBIKQHUE
DIIeKTPOHHAS POBOANMOCTD TBEPIBIX METAJLIOB.
4.2.8 3aBUCHUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMITEPATYPHI.
CBepXIPOBOIUMOCTE.
r r oy
4 429 DJIeKTpUUECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
’ . nyurznn
[TorynpoBoauuku. COOCTBEeHHAs U TPUMECHAS
4.2.10 MIPOBOAMMOCTH TOJTYNPOBOAHMKOB. CBOICTBa p-n nmepexoia.
Wnnvnnnnnnnuwnnmp nhuﬁnnm
i =t T r
4911 DJIEKTPUYECKUI TOK B AJIEKTPOIUTAX. DIEKTPOIUTHIECKAS
- NUCCOUUALNS qnmc”rpnnu'z
DJIEKTpUUYECKU TOK B razax. CaMOCTOSITENbHBIN U

4.2.12 HECaMOCTOSTENIbHBIN pa3psl. Pa3inuHblie TUIIBI

CaMOCTQATeNbHOro pazpana. Monraug 1lnazma
TexHU4ecKne yCTpONCTBA: aMIIEpMETP, BOJIbTMETP, PEOCTAT,
HMCTOYHHUKHU TOKA, DJICKTPOHATPEBATEIbHBIC TPHOOPHI,

4.2.13 AIIEKTPOOCBETUTEILHBIE TIPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBIA MO/, TEPMUCTOPHI U
q\nTnPPQH(‘TﬁPLT nnnynpnnn'n‘nnk'nnmﬁ EI/I{'\E7 IraldbBAHUKA

[TpakTrueckue padoTel. U3yueHne cMemanHOTO COSTMHEHUS
PE3UCTOPOB.
4.2.14

N3mepenne 3/]C uctouHnka ToKa U €ro BHyTPEHHETO

COINPOTURICHUS Hnﬁnmgenmﬁ ANEKTPOIN3A
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Kon
pasaena

B

Kox
MpoBepPsIeMOro
3J1eMeHTa

IIpoBepsieMble 31eMEHTHI COAePKAHUS

DQITEKTPO AT ANIACA

43

JAIIJIN T X \JHI AL XNIVIXTINTY

MATFFHTATIHOE HOOE S EYTPOMATFFIIITATIASE TIT_TTT‘YI/‘HTJ(T

IVIZAL TIFT 1T 1IN T IJJ

4.3.1

T/, JJIIJANT T UIVIZXNL 1T1Y1T 1T 117\ 71 XALAH

IlocTositHHBIE MAarHUTEL. B3anMoieficTBUE NOCTOSHHBIX

LA TFAOR

432

VIO IIrr U0

MaruutHoe nosie. Bektop MaruHuTHOW MHAYyKUMH. [IpruHImn
cynepno3uuuu. JInauu MarauTHOM MHAyKuuu. Kaprtuna

193 v
A A AR RO TN A OSSO TSI M AR TEAR.

433

ST P T VIO T T T T O TP Y IO T IO ITO T T O/ DIz, Vo T T O

MarnuTHO€e 1ojie IpoBOJHUKA ¢ TOKOM. KapTuHa nuHui
I10JIs1 JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O ITPOBOJHHUKA, KATYLIKU C TOKOM. OTBIT

o~
Mnerenaa Boaunramariornniro ron ap e nn o rmore g

= P rTUATT DIOrvOACTIC T DITCU I OB OATTIITINO DU T UITOVT

Cuna Avmena oo Momid—ii iamnaRadeliiie.

IO T YV O P OO VIO Y TTD T IO PO DyTOIr e

Cuuna JlopeHua, e€ Moayiab U HanpaBiieHue. /[BrxeHue
3apsKEHHOM YaCTHIIbI B OJTHOPOAHOM MAarHUTHOM MOJIE.

PaGora—ciurr—Honeria

T a¥
T oo TO CrioTor o To poToor

o
43 6 Apoorimra N o N g ey AT e ey
o0 Z7rBACHHC-SACKTPpOMaTrHHTHOH HHAYKHIHE
427 e et R e an R taranasasd
O TTOFOKBeKFOpa—MarHHrHOHHHAYKHHHT

OJ1C unAyKIMHU. 3aKOH 3JE€KTPOMArHUTHOW UHIYKIUU

MDanangea

FopaAtor

Buxpesoe anexrpuueckoe nozie. IJIC nHayKIIuu B
MMPOBOAHUKE, IBUXKXYIIEMCA ITOCTYIIATCIIBHO B OAHOPOJJHOM

MAFHMETFHAOM-IOH.

VICHT TTYT T ITOIVE TTOTICT

IHoarunao Heriia

TTIPODTTO T

NunyktuBHOCTS. SIBNeHue camonnaykuu. 3/C

MO

o
CANVTOTTTIZL YIS Y Irr

4210 D enTIg MAT T HOEO IO I A C- P OICOM.
T Tz TP I VIO T T T T O T O TT O IO Ty IS T O T OITOvE
4212 AeKFPOMaAEHHTFHOSHOHS
o~ T AT POV T T oo ITostT

4.3.14

Texuuueckue YCTpOﬁCTBaI IIOCTOAHHBIC MAarHuThl,
SJICKTPOMArdHMThI, JICKTPOABUI'aTCJIb, YCKOPUTCIN

SHeMeHFAPHFE— e FHH—HHA Y KHHOHHaSH W

4.3.15

IIITCIVICTIT IO PO < TG Y IS O 1o 1o

[TpakTueckue padboTsl. M3yueHrne MarHUTHOTO OIS
KaTyILIKK ¢ TOKOM. VccnenoBanue nelcTBUs IOCTOSHHOTO
MarHuTa Ha paMKy ¢ ToOkoM. MccnenoBanue siBneHus

T OM AT O LS LT

Un

(2% 72
DT POVICHT T T T T O Y T Y IS e rrr

KYOTELEA LTI I I RPOTHLL

5.1

INOUTD7XTIYI7T YT IO ITTOT

MNEN_A LTT/TTTD("UT/TE‘ T/T DOTEKTPOMATFLATHLIE FOOAELRALIACS

IVITZYXZ X 1r1T 11

5.1.1

TN T T OIVIZ YT T I T T T T 7 INOUTH/ D7 YT TY 17T

Komnebarensras cucrema. CBOOOIHBIE KOJIEOAHNUS.
["apmonmnueckue konebanus. [lepuoa, yacTora, aMIUIUTY 1A U

dhana rramofS Ty

PaSaIToOTTT oAt

v v
S192 oo ar aragrrmre NMaronraroairac ety aragmrrroy
Op ey — T Y A T T DT T IV IC A T T I TV IO T O IVITH T T TO O I T VI 7T T TR I
513 ‘fﬂonrrnrtrxo FAaPMOHHYS S KHX—KOH QROYTY]’Y]’ VYIYTQT\JO’T‘YITTQI\T o
T T T TP MO TOTIT IToTTToT TCIITTOVIT T TOTITOT




Kon
pasaena

Kon
NMpoBepsieMoOro
3JIEMEHTA

IIpoBepsieMble 3J1eMEHTHI COAePKAHUS

U JMHAMHYCCKOC OIIMCaHHuC K0J1e0aTeIbHOTO JABWXKCHUA

[TpeBparienrie SHEPTUU TPU TAPMOHHYECKHUX KOJICOAHUSIX.
CBsI3b aMIUTUTY/IbI KOJICOAHUH UCXOTHON BEITUYUHBI C
aMILTUTYJaMU KoJIeOaHUi e€ CKOPOCTH M YCKOPEHHS

Konebarenbubiii KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHBIC
KoJIeOaHHMs B UACaJIbHOM K0JIeOaTeIbHOM

KOHTYpe. AHAJIOTHS MEXKTy MEXaHUICCKUMH H
3JICKTPOMAarHuTHBIMH KosieOanusMu. ®opmysa TomcoHa

3aKOH COXpaHEHUs SHEPTUU B UJCAIbHOM K0JIe0aTeIbHOM
KOHTYpE

BrIHyXIeHHBIE MEXaHUYEeCKHE KoyieOanus. Pe3oHaHc.
PezonancHas kpuBasi. BeIHYKIEHHBIC 2JICKTPOMArHUTHEIC
KoJIeOaHus.

ITepemennblil Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

MOHIHOCTI) NNEPEMCHHOT'O TOKaA. AMHJII/ITYIIHOG u
HeﬁCTBYIOHlee 3HAYCHHC CUJIbI TOKA U HAIIPAKCHUSA

5.1.10

Tpancdopmarop. [IponsBoacTBo, nepenada u noTpedacHne
ANIEKTPUIECKON SHEPTHU. DKOJIOTUIECKUE PUCKHU TIPH
MIPOU3BOACTBE IEKTpUUECKOM s3Hepruu. Kynbrypa
UCTIOJIb30BAHNUS DJIEKTPOIHEPTUH B TOBCETHEBHOM JKU3HU

5.1.11

TexHunueckue ycrpoicTBa: ceiicMorpad, anekTpudeckuit
3BOHOK, JINHUHU DJIEKTpOIepe1ay

5.1.12

[TpakTueckue padbotsl. MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajblX KoieOaHuii rpy3a Ha HUTU OT JIJIMHBI HUTH U
Macchl Ipysa. MccnenoBanne NepeMEHHOT0 TOKA B MU U3
IIOCJIEIOBATEILHO COCIMHEHHBIX KOHACHCATOPA, KAaTyLIKU U
pesucropa

52

MEXAHNWYECKUE

N SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHudeckre BOJIHBI, yCIOBUsI pactipoctpanenus. [lepuos.
CkopocTh pacpocTpaHEHHUs U JJIMHA BOJIHEL. [lonepeunsie
Y TIPOJIOJTHHBIC BOJTHBI

522

WuTepdepenus u qudpakius MEXaHUYECKUX BOJIH

5.23

3ByK. CKOpOCTh 3ByKa. [ poMKOCTH 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

524

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3IIy4EHUS
ANIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BEeKTOpOB E, B 1 U B 2JIEKTpOMarHuTHON BOJIHE B BaKyyMe

525

CBolicTBa DJIEKTPOMATrHUTHBIX BOJIH: OTPaXKEHHUE,
npesoMIIeHue, Nospru3anus, Tudpakuus, UHTepPepeHIus.
CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH

5.2.6

IITxana snekTpoMarHuTHLIX BOJIH. [IpuMenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

IIpuHIHUIIBL PAIHOCBA3U U TEJIEBUACHUS. Paguonokanus.
DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIECH CpeIbl

5.2.8

TexHudeckue yCTporuCTBa: My3bIKAJIbHBIE HHCTPYMEHTBHI,




Kon

Ko
A NpoBepsieMOro IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pasaeJia
3JIeMEHTa
yJIbTPa3BYKOBAs IMATHOCTHKA B TEXHUKE U MEJIULIUHE,
panap, paaAuonpuéMHHUK, TeJIEBU30p, aHTEHHA, TeedoH,
CBY-neun
OIITUKA
531 [IpsamonuHeiHOE pacipOCTpaHEHHUE CBETA B OJJHOPOIHOM
o cpene. JIyu cBera
539 OrtpaxkeHue cBera. 3aKOHbI OTpakeHus ceta. [locTpoenue
e M300pakKeHUH B TJIOCKOM 3epKajie
533 [Tpenomiienue cBeta. 3aKOHbI IPETOMIICHUS
o cBeTa. AOCOIJIFOTHBIN MOKa3aTe b IPEIOMIICHUS
534 [TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron
o IIOJIHOTO BHYTPEHHETO OTPAKECHUS
5.3.5 Hucnepcust cBera. CiioxkHBIN cocTaB Oenoro cpeta. LBeT
Cobuparomiye 1 paccerBaroliye TUH3bl. TOHKas JIMH3A.
DOKyCHOE PaCCTOSIHUE U ONTHYECKAsi CUJla TOHKOM JIMH3BI.
5.3.6 [TocTpoeHue n300paxxeHnii B COOMPAONINX U
pacceuBamMX JuH3aX. PopMysia TOHKOM JIMH3BIL.
513 VYBenuuenue, 1aBaeMoe JIMH301
5.3.7 IIpenensl IpUMEHUMOCTH T€OMETPUYECKON ONTHKHU
WnTepdepennus cera. KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS
5338 Ha0II0/IeHUsI MAKCHMYMOB 1 MUHUMYMOB B
o UHTEp(PEPEHIIMOHHOMN KapTUHE OT JBYX CUH(a3HbIX
KOI€pPEHTHBIX UCTOUHHUKOB
Hudpaxnus ceera. JudpaknuonHas peméTka. Y cioBue
5.3.9 HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB TIPH Ma/ICHUU
MOHOXPOMAaTHUYECKOI0 CBeTa Ha TU(PPAKIIUOHHYIO PEILETKY
5.3.10 ITonspusanus ceera
TexHu4eckue yCTponcTBa: OUKH, JIyma, (hoToanmnapar,
5.3.11 MIPOEKIIMOHHBIN aIapar, MUKPOCKOI, TEJIECKOIL,
BOJIOKOHHA$ ONTUKA, TM(PPAKIIMOHHAS PEMIETKA, MOJSIPOHL
[TpakTudeckue padboTel. Mi3MepeHue mokasarens
5.3.12 npenomieHus. MccaenoBanue CBOMCTB N300pakeHH B
nuH3ax. Habmronenue aucnepcun cBera
OJIEMEHTDBI CrienpiasibHON TEOpUHM OTHOCUTEIBHOCTH
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
6.1 [TocTynaTel TEOpUM OTHOCUTEITLHOCTH: HHBAPUAHTHOCTH
' MOAYJISl CKOPOCTH CBETA B BaKyyMe, IPUHITUIT
OTHOCUTEIIbHOCTH DUHINTEIHA
6
6.2 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHHU
’ Y COKpallleHHE ITTUHBI
6.3 DHeprus 1 UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsI3b MacCCHhI C HEPTHEN U UMITYJIbCOM CBOOOTHON

YaCTHUIIbl. DHEPTHUS IMOKOS CBOOOTHON YaCTHIIBI

H

KRAHTORA S DOIIRIJKA

IND7XI T T OD7X71

PFPIYTIOYTINZ X




Kon

Kon
NpoBepsieMOro IIpoBepsiemblie 3JIeMEHTHI COlePKAHUS
pasaena
3J1eMEeHTa
DYSHTENMEMNTEEIR PR A ’T‘I\Df\ﬁ OHTIA 1A
AJILIVII I T T DD INDZ7YN T UDDVUYL UIITTYTINYT
71.1 ®dotonbl. opmyna [1nanka cBsizu SHEpruu GOTOHA C €T0
C oaerarair rranmoarg rr g o ~ oo
FREFOFOH— e PHHSHHHN R BEBOTOH
719 OTtkpeiTHe U uccnenoBanue Gororpdexra. OnbIThH
N : A r p’l“f\ﬂﬂ’l“f\hﬂ QOY O L I"\l‘\’!‘f\"\l}\f]’\ﬂl’ lanlsl
A —CroneroBa—3aKoHb-PoresrPderta
7.1 Ypasaenue DitHmreliHa 115 porodddexra. «KpacHas
7. 1 .3 Ainaohaarancsl I]‘f\"l"{\’\l"\l]‘ﬁf ianls
FpaHHHa—poFesPherra
714 HapreHHe-epeFa—ORLIFhE He6eAena
1 Hattettteetetra—Otbrtbr-H-H—tebetens
7 1 ; YTXIKTIYYQI"T raval TIDT\JI('\’I‘“TID yals¥alsalsl
4+ XHMHHeckoe-AeHeTBHEe-6BeTa
716 TexHuueckue ycTpoiicTBa: GoTo371eMeHT, HOTOAATUHK,
— COHHEL SOt HeHOAHOA
CTPOEHHME ATOM
Monens aroma Tomcona. Onbitel Pesepdopaa no
7.2.1 UCCIJIEIOBaHMIO CTpoeHUsl aroma. [1nanerapHas Moensb
aToMa
[Toctynarsl bopa. U3nydenue u nornomeHue GOTOHOB MU
7.2.2 IIEPEX0/I€ aTOMa C OJJHOT'O YPOBHS SHEPIUU Ha IPYIOM.
Bunel ciektpoB. CriekTp ypoBHEH 3HEPrHMHM aToMa BOJOpO/ia
7.2 BoinHoBBIE cBOMCTBa yacTull. Bosnsl 1e bpons.
7.2.3 Kopnyckynspao-BoiaHoBOM ayanusM. Judpakuus
AJIEKTPOHOB Ha KPUCTAILIAX
124 CroHTaHHOE U BBIHYX/IEHHOE U3JIy4eHUE. Y CTPONUCTBO U
IIPUHLIMI pabOTHI J1a3epa
Yy TexHu4eckue yCTpONCTBA: CIIEKTPAJIBHBIN aHAIN3
T (CTIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED
7.2.6 [IpakTrnueckue padotsl. HabmoaeHre nuaenyaToro crekrpa
ATOMHOE A1PO
"2 1 Metobl HaOMIOACHUS U PETUCTPALIUH SJIEMEHTapHBIX
T YaCTHI]
OtkpeiTHE paguoakTuBHOCTH. OnbIThl Pezepdopna mo
730 OTIpEIeNIEHUIO COCTaBa PaJAMOAKTUBHOIO U3ITyUEHUSI.
o CgoiictBa anb(a-, 6era-, ramma-uznydenus. Binusnaue
PaZ0aKTUBHOCTH HA HUBbIE OPTaHU3MBI
OTtkpeITHE TPOTOHA U HeTpoHa. HykioHHas Monens sapa
73 7.3.3 I'eiizenbepra — MBanenko. 3apsn siapa. MaccoBoe 4yuciio
sanpa. M3oTonsl
134 Anbda-pacniaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
["amma-u3nyuenue. 3aKoH paJuOaKTUBHOTO pacrajia
735 OHeprus cBsi3M HyKJIOHOB B siipe. SlnepHbie cuibl. Jledekr
MAacChl 1pa
7.3.6 Snepubie peakuuu. Jlenenue u cuHTe3 A1€p
717 SAnepubiii peaktop. TepmosinepHblit cuaTes. [Ipodaemsr u

MEPCIEKTUBBI SIIEPHON SHEPTrEeTUKHU. DKOJIOTHUECKUE




Kon

Kon
NpoBepPsAeMoro IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pasaeJia
3JIeMEHTa
aCIIEKThI IICPHON SHEPreTUKHU
738 OnemeHTapHble yacTUIbl. OTKPBITUE O3UTPOHA.
e dyHIaMEHTAIbHBIE B3aUMOJCHCTBUS
73.9 TexHudeckue yCcTpoucTBa: JO3UMETp, Kamepa BuiibcoHa,
" SIePHBINA peaKkTop, aToMHasi bomba
7310 [TpakTuyeckue padotel. MiccnenoBanue TpeKOB 4acTHIL (110
e rOTOBBIM (oTOrpadusm)
SHEMEHTBI ACTPOMUIUKH
31 Bun 3Bé3anoro neba. Co3pe3ausi, spKue 3BE3/bI, IIIAHETHI,
. X DT/T(T[T/H\/T(\P EDTI'KPHT/TP
Conneunas cucrema. [lnanersl 3emHol rpynmnsl. [naneTs-
8.2 TUTAHTHl U UX CITyTHUKH, KapJIMKOBBIE IJIAaHEThI. Mabie
Teaa Coageunol CUCTeMEL
3 Connue dorochepa u arvocdepa. Coaeunag aKTUBHOCTE
B Y T T
R4 Ucerounux SHEPrUU Conuia 1 38630
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: MaCcCa, CBETUMOCT,
paaunyc, TeMiiepaTypa, uxX B3auMocBs3b. [luarpamma
8.5 «CTIEKTPAJIbHBINA KJIACC — CBETUMOCTBY. 3BE3/IbI TIIaBHOM
MIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB)»
'!qu QREQI{ rrmnunﬁ T[n(‘]'lPIE(\Rﬂ’T‘PT[LHn("T‘TI
8 BuyTtpenHee ctpoenue 38€31. COBpEMEHHBIE TPEICTABICHUS
8.6 0 MPOMCXOKIeHNH 1 dBomonuy CoHIA U 3BE3/1. DTkl
SKU3HY 3BE3]
Mneunsiii [IyTs — Hama [Nanaktuka. CriupaiibHast CTPYKTypa
3.7 I"anakTukwy, pacnpeneneHue 38€31, ra3a u npuin. [lonoxenue
) u aewxenne Connna B [Nanaktuke. [1nockas u chepuyeckas
nng{‘n{"rpmﬂJ rﬂ HAKTHUKH
38 Tunel ranakTuk. PaguoranakTuku u KkBasapsl. UEpHBIE IbIPHI
: B GEPQY FAIOAKTUEK
Bcenennas. Pacumpenue Beenennoit. 3akon Xa60ma.
39 Paz6eranue ranaktuk. Bo3pact u paguyc Beenennoii,
' teopus bonbiioro B3psiBa. Moznens «ropsueit BeeneHHOW.
PenguxkToBoe u3avueHue
310 MacmrabHas cTpykTypa Beenennoii. Meraranaktuka.

prmnﬁnnmp npnﬁmﬂmm ACTPOHOMUU




YYEBHO-METOJINYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Ousuka, 10 xmacc/ Makummes [.5., byxosueB b.b., Corckuit H.H. non penakimueit
[TapdentbeBoit H.A., Akimoneprnoe obmiectBo «M3natenbcTBo «IIpocBerieHuey

» ®msuka, 11 kimacc/ Mskumes I'.JI., Byxosnes b.b., Yapyrun B.M. non penakmmeit
[TapdentbeBoit H.A., Akimoneprnoe obmiectBo «M3natenbcTBo «IIpocBerieHuey.

METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

» ®usuka, 10 xkmace/ KacesHoB B.A., O0miecTBo ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AkninonepHoe oomectBo «M3narenscTBo «IIpocBemenue»

» Gusuka, 11 xmace/ KacesHoB B.A., O0miecTBo ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AkninonepHoe oomectBo «M3narenscTBo «IIpocBenienne»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET
bu6moreka LIOK https://m.edsoo.ru/ff0d1784
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