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IHHOACHUTEJBHASA 3AIINCKA

Pabouast nporpamma no ¢u3nkKe Ha YpoBeHb CpeaHero oodiero oopazoBanus s odyvaronuxcs 10-11-x kimaccoB MbOY
r.Actpaxanu «Cpennsisi oduieoOpa3zoBarenbHas mkosna Ne 7» pazpaboraHa B COOTBETCTBUU € TPEOOBAHUSAMH:

denepanbroro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit denepannny;
npukaza MunoOpHayku oT 17.05.2012 Ne 413 «O0 ytBepxkaeHun (eepaabHOro rocy1apCTBEHHOTO 00pa3oBaTeIbHOTO
CcTaHJapTa cpeaHero oodiero odpa3oBaHus» (C U3MEHEHUSMH, BHECCHHBIMH IIPHUKa3oM MuHnpocsenieHus ot 12.08.2022
Ne 732);
npukaza Munnpocsemienus oT 18.05.2023 No 371 «O6 yrtBepxkaeHuu GdeaepaibHON 00pa3oBaTeNbHON MPOrpaMMBbl
CpeaHero o0Iero 0opa3oBaHus»;
npukaza Munnpocsemienus oT 22.03.2021 No 115 «O6 ytBepxaenun Ilopsiika opraHuzalid ¥ OCYIIECTBICHUS
00pa3oBaTeNbHON JIEATEILHOCTH M0 OCHOBHBIM 00111€00pa30BaTeIbHBIM NPOrpaMMaM — 00pa30BaTeIbHBIM MIPOrpaMMaM
Ha4yaJbHOT'O OOIIEro, OCHOBHOTO OOIIETO U CPEAHETr0 00IIero 00pa3oBaHUsI;
KOHIICIIUY NpenogaBanus yueOHoro npeamera «Dusukay;
CII 2.4.3648-20 «CaHuTapHO-3MUIEMHUOIOTMYECKUE TPEOOBAHUS K OpPraHU3alUsIM BOCIHUTAHHUS M OOy4YEHHS, OTIbIXa W
O3JIOPOBJICHUS JIETEN U MOJIOJICKN», YTBEPKICHHBIX TOCTAHOBJIEHUEM TJIABHOTO caHUTApPHOTO Bpaya oT 28.09.2020 No 28;
CanlluH 1.2.3685-21 «I'uruennueckue HOPMATUBBI U TPeOOBAHMS K OOECIIEUCHUIO OE30MACHOCTH U (M) O€3BPEIHOCTH
J1s1 4esioBeka (haKTOpPOB Cpe/ibl OOUTAHUSY, YTBEPIKICHHBIX MOCTAHOBJICHUEM TJIABHOTO caHUTapHOro Bpaya oT 28.01.2021
Ne 2;
y4eOHOTrO TIIaHa cpeaHero oobmero oOpasoBaHus, yTBepxkaeHHoro mnpukazom MBOY r.Actpaxanu «Cpenuss
obmeobpaszoBarenpHas mmkoida Ne 7» ot 01.09.2023 Ne 1-10-06 «O0 yTBEpKIEHUH OCHOBHOW 00pa3oBaTEIbHOMN
IIPOTPaMMBI CPETHEr0 OOIIEro 00pPa30BAHUY;
benepanbHOl paboyeil mporpaMMbl o yaeOHOMY npeamMeTy «Pusnkay 0a30BOro ypoBHS.

Pabouast mporpamma opueHTHpPOBaHA Ha IIEJIEBbIC MPUOPUTETHI, CHOPMYITUPOBaHHBIC B (penepanbHOM padodeil mporpaMmme

BOCIIUTaHUA U B paboueit nporpamme Bociiutanust MbOY r.Actpaxanu «Cpeansisi o0uieoOpa3zoBarenbHas mkoia Ne 7y.

[Tporpamma no ¢usrke 6a30BOr0 YpOBHS Ha YpOBHE CpeAHEro odiero oopazoBaHus pazpadoTaHa Ha OCHOBE IMOJIOKEHUU U
TpeOOBaHUl K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM MporpaMMmel, npezacTtaBieHHbx B DI'OC COO, a Takxke ¢
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yueToM (QenepanbHOil pabodel MporpaMMbl BOCIUTAHMUS M KOHLENIMU NpenojaBaHusi ydyeOHoro mpeamera «dusuka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peann3yonmx OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Copep:xaHue mporpaMMbl Mo (U3HMKE HAMPaBICHO Ha (OPMUPOBAHME E€CTECTBEHHO-HAYYHOW KApTUHBI MUpPA 00YJarOMIMXCS
10-11 xmaccoB mpu 00yueHUHN UX PU3MKe Ha 6a30BOM YpOBHE HA OCHOBE CHCTEMHO-/IEATEIBHOCTHOTO moaxoaa. [Iporpamma
no ¢usuke coorBercTByeT TpeboBanusiM GI'OC COO k muaHUpPyeMbIM JHYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM
pe3ynbTaTaM 00y4deHHs], a TAK)KE YIUTHIBAET HEOOXOAUMOCTh Pean3allii MEKIIPEAMETHBIX CBSI3eH (PU3HKHU C €CTECTBEHHO-
HAyYHBIMH y4€OHBIMU TpeaMeTaMH. B Hell ompeensroTcs OCHOBHBIE LIeTH U3ydeHHs (PU3MKK Ha yPOBHE CPEIHETO OOIIEeTo
oOpa3oBaHMsl, TJIAHUPYEMBIE PE3ylbTaThl OCBOCHHS Kypca (U3WKHU: JTUYHOCTHBIE, METallpelIMETHBIC, MpeaMeTHbIC (Ha
0a30BOM YpPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

o IUIAHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca (U3HKM Ha 0a30BOM YPOBHE, B TOM YHUCIE IPEIMETHBIE PE3YNIbTATHI 110 F0JIaM
00yueHus;

e coJiepKaHHe YueOHOTO npeaMera « Du3nKay Mo rojaM o0ydeHusl.

du3rka Kak Hayka o0 HauOosiee OOIIMX 3aKOHAaX MPUPOJIbI, BHICTyNas B KayecTBE y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT
CYILLIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUU 00 OkpyxkatoumeM mupe. IIKOIbHBIN Kypc (PU3UKH — CUCTEMOOOpa3yroumi s
€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE IMPOIIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢usnueckoil reorpadueir u actpoHomueil. Vcnonb3oBaHue ¥ aKTHBHOE MPUMEHEHHE
¢bu3nyecKux 3HAHUN OINpeAeNsseT XapakTep M pa3BUTHUE Pa3HOOOPa3HBIX TEXHOJOTHMM B cdepe dHEepreTUKH, TPAHCIOPTa,
OCBOEHHSI KOCMOCA, MOJIyYE€HHUsI HOBBIX MaTepUajoB C 3aJaHHBIMHU CBOMCTBaMH U Jp. M3yueHue Gu3MKU BHOCUT OCHOBHOM
BKJIaJ, B (popMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa OOydaroluxcs, B (POPMUPOBAHHE YMEHUN NPUMEHSTH
Hay4YHbIA METO/I MO3HAHMSI IPY BHITIOJIHEHUH UMU YYE€OHBIX UCCIIEIOBAaHUMN.

B ocHoBy kypca ¢u3uKy Uisl YPOBHS CpeHEro 00IIero o0pa3oBaHus MOJIOKEH Pl UAEH, KOTOpble MOKHO paccMaTpUBaTh
KaK MPUHIIMIBI €70 OCTPOEHUS.

Unes nenoctHoct. B COOTBETCTBHM C HEW KypC SIBJISETCS JIOTUYECKU 3aBEPLICHHBIM, OH COJEPXKHUT MaTE€pUANl U3 BCEX
pazzienoB (GU3MKH, BKIIOYAET BOIPOCHI KAK KIACCHUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.



Wnes renepanuzaiuu. B cooTBeTCcTBUU € HEMl MaTepual Kypca pu3uku oObeMHEH BOKPYT PU3ndecKux Teopuil. Beaymum B
Kypce sBisieTcs: GOpMUPOBAHUE TIPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEIIECTBE U IOJIE.

HI[G?I rymMaHuTapusamnuu. Ee peaiu3anusd mpeanojaract MCIIOJIb30BaHUC I'YMAaHHUTAPHOTO IOTCHIHMAJIA (bHSH‘IGCKOfI HAayKH,
OCMBICJICHUC CBA3U PA3BUTHUA CI)I/IBI/IKI/I C pPa3BUTUCM O6I]_ICCTBa, a4 TaKiKC C MHUPOBO33PCHUCCKUMHU, HPABCTBCHHBIMHU H
OKOJOI'M4YCCKHMMH HpOGHCMaMI/I.

I/IIIGH HpHKJIElI[HOﬁ HAIIPaBJICHHOCTH. Kpr (1)I/I3I/IKI/I npeamojaractT 3HaKOMCTBO C HIHPOKHM KPYromM TCXHHYCCKHX H
TCXHOJIOTHNYCCKUX HpI/IJ'IO)KCHI/Iﬁ N3Y4YCHHBIX TCOpI/Iﬁ K 3aKOHOB.

I/IIIGH 9KOJIOTH3alIuK PCATIU3YCTCA IMOCPCACTBOM BBCIACHHA JJICMCHTOB COACPKAHUA, IIOCBAIICHHBIX OJSKOJOIMYCCKHUM
HpO6JICMaM COBPCMCHHOCTH, KOTOPLIC CBsA3dHBI C PA3BUTUCM TCXHHKH U TCXHOHOFHﬁ, a TaKXC 06CY}KILGHI/I}I HpO6JICM
PaduOHAJIBHOI'O IIPUPOJOITIOIIB30BAHNA U 9KOJIOTHYECKOM 0€30IMacCHOCTH.

CTepXHEBBIMHU 3JIEMEHTaMH Kypca (PU3UKKM Ha YpPOBHE CpeaHEro oOuiero oOpa3oBaHUs SIBISIOTCS (PU3UUYECKUE TEOpPUHU
(bopmupoBaHUEe TPEACTABICHUN O CTPYKType MOCTPOCHUs] (PU3HMYECKOM TEeOpuH, pojiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B COBPEMEHHBIX IPEJICTABICHUSAX O NPUPOJAE, TPAHULAX NMPUMEHUMOCTH TEOPUU JJIsl ONMCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUN U TIPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOJIX0/] B Kypce (PM3MKH peain3yercs MPex/Ie BCEro 3a CUeT OpraHu3alluu SKCIEepUMEHTaIbHON
nesitenbHOCTH oOydarommxcsd. s 0a3oBoro ypoBHsS Kypca (DU3MKM — 3TO HUCIHOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOpbIE B Mporpamme no (usmke OObEIWHEHBI B OOIIMIA
CIIMCOK YYEHMUYECKUX MPAKTHYECKUX paloT. BeineneHue B yKazaHHOM MEpeYHE JIaDOpaTOPHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISI U OLIEHKH, OCYILECTBIISIETCS] Y4aCTHUKAMH 00pa30BaTEIbHOIO IIPOLECca UCXOs U3 OCOOEHHOCTEN MIIAHUPOBAaHUS U
ocHaileHust kabunera ¢usuku. [Ipu 3TOM obGecneunBaeTcs OBJAJIEHUE O0YYAIOUIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHbIE
WU3MEPEHHUsI, UCCIENOBAHUS 3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TOCTAHOBKY OINBITOB MO MPOBEPKE MPEISIOKEHHBIX
TUIOTE3.

bonbiioe BHUMaHue YACACTCA PCIICHUTO PACYCTHBIX U KAYCCTBCHHBIX 3a/1a4. HpI/I 9TOM JIA paCUYCTHBIX 3a4a4 IIPUOPUTCTOM
ABJIIOTCA  3adadud C  SBHO BaI[aHHOﬁ (bHSquCKOfI MOJICJIBIO, IO3BOJIOOIME TIPHUMCHATH MH3YUYCHHBIC 3dKOHBI U
3dKOHOMCPHOCTHU KaK M3 OJHOI'0 pasaciia KypCad, TaK U MHTCTPUPYA 3HAHHA U3 PA3HBIX PA3aCJIOB. I[JIH Ka4CCTBCHHBIX 3aJa4



IPUOPUTETOM SIBJISIIOTCS 3aJ]aHUsl Ha OObSICHEHUE MPOTEKaHUsl (PU3NYECKUX SBIICHUW U MPOIECCOB B OKPYKAIOIICH >KU3HHU,
Tpedyromue BpI0opa PU3NIECKON MOJEIH JJISl CUTYalluu TPaAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu GI'OC COO k MaTepuasbHO-TEXHHUECKOMY 00€CIeYeHHI0 Y4eOHOTo mpoiecca 6a30BbIi
ypOBEHb Kypca (U3MKU HAa YPOBHE CPEJHEro oOIIero o0pa3oBaHUs JIOJDKEH M3y4yaThbCs B YCIOBUAX MPEIMETHOIO KaOuWHeTa
(GU3MKN WM B YCJOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAy4yHOTO LukiIa. B kaOunere (usmku
JOJKHO OBITh HEOOXOAMMOE JabopaTOpHOE OOOpYIOBAHME JUISl BBIIIOJHEHUS YKa3aHHBIX B IporpamMme 1o (usuke
YUYEHUYECKUX MPAKTUUECKUX padOT U IEMOHCTPALlMOHHOE 000pYI0BaHHE.

HGMOHCTpaHI/IOHHOG O60py,ZIOBaHI/I€ (1)0pMI/Ipy€TC5I B COOTBCTCTBHH C IIPHUHIOHUIIOM MHHHUMAJILHOU JOCTAaTOYHOCTH H
oOecrneynBaeT IIOCTAHOBKY IICPCUHCIICHHBIX B IIpOrpaMMcE II0 (1)I/ISI/IKG KIIIOYCBBIX I[CMOHCTpaI_II/Iﬁ 1A UCCICAOBAHUA
HN3y4aCMbIX SIBJICHUM U mpouccCCoOB, OMIIMPUICCKUX U CI)YHI[aMeHTaJ'IBHBIX 3aKOHOB, UX TCXHUYCCKHUX HpHMeHeHHﬁ.

JlabopatopHoe 000pynoBaHuE JJIsl YICHUYECKUX MPAKTUUYECKUX paboT (opMupyeTcs B BHJIE TEMATUYECKUX KOMILUIEKTOB U
o0OecreynBaeTcsi B pacuere OJHOTO KOMIUIEKTa Ha ABYX oOydaroniuxcs. TemaTHdyeckue KOMIUIEKThI J1abopaTOpHOro
000py10BaHUs JTOJDKHBI OBITH MMOCTPOCHBI HA KOMIUIEKCHOM HCIIOJB30BAaHUU AHAJIOTOBBIX U HUGPOBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE ITUGPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LEJISIMU U3y4€HHUS PU3UKHU B 001IEM 00pa30BaHUHU SABIISIOTCS:

o (QopMupoBaHuMe WUHTEpeca W CTPEMJICHHS OOYYalOMUXCS K HAyYHOMY W3yYCHHUIO TPUPOJBI, pa3BUTHE WX
WHTEJUICKTYaJTbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

e pa3BUTHE TPEICTABICHUA O HAYYHOM METOJIC¢ IO3HAHWSA W (POPMHUPOBAHUE MCCIICIOBATEILCKOIO OTHOIICHUS K
OKPYKaIOIIUM SIBIICHHSIM;

o (QopMupoBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3ynbTaTa W3YYCHHUS OCHOB CTPOCHHUS MaTepu W (PyHIaMEHTaIbHBIX
3aKOHOB (DPU3UKHU;

o (opMupoBaHUE YMEHHI OOBSICHATH SBJICHUS C UCIIOJIb30BAaHUEM (DU3UUYECKUX 3HAHWN U HAYYHBIX JIOKA3aTEIHCTB;

o (opMupoBaHue PECTABICHUN O pOJIH (PU3UKH JIJIs1 PA3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA.

JlocTikeHre 3TUX 1efield 00eCTIeUrBaEeTCsl pElIeHUEM CIeAYIOMNX 3a7ad B MpoIecce M3ydeHUsl Kypca (PU3UKU Ha YpPOBHE

cpeaHero oo1ero 0opa3oBaHus:



npuoOpeTeHre CHUCTeMbl 3HAHMK 00 OoOHmMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAs MEXaHUKY,
MOJICKYJISIPHYIO (PH3HUKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY H AJIEMEHTHI aCTPO(U3UKH;
dopmHupoBaHUE YMEHUN NPUMEHITh TEOPETHUECKUE 3HAHMS ISl OOBSICHEHHS (U3UYECKHX SIBICHUN B MPHUPOJE U IS
IPUHSATHS IPAKTHYECKUX PEIICHHUH B TOBCETHEBHOM JKU3HU;
OCBOCHHE CIIOCOOOB pEIIEHUs] PA3IUYHBIX 3a/ad C SBHO 3aJlaHHOW (pu3MuecKoi MOAENbIo, 3a7ay, MOJpa3yMeBarOIINX
CaMOCTOSITENIbHOE CO3/IaHNE (PU3NIECKON MOJIETH, aIEKBATHOM YCIOBUAM 3a/1a4H;
NOHMMaHWEe (PU3MYECKUX OCHOB WM MPUHIIUIIOB JCWCTBHUA TEXHUYECKHX YCTPOMCTB M TEXHOJOTMUYECKUX MPOIECCOB, UX
BJIMSTHUSI HA OKPYKAIOIIYIO CPEIy;
OBJIaJICHUE METOJAMU CaMOCTOSITENIBHOTO ITUTAHWPOBAHUA W TIPOBEACHHUS (PU3NYECKUX OKCIIEPUMEHTOB, aHalnu3a |
UHTEpIpeTanuy HHGOPMAIUH, ONIPEIETICHHS TOCTOBEPHOCTH MOIYYSHHOTO PEe3yIbTaTa;
CO3/IaHHE YCIOBHH JIUIsl pa3BUTHUS YMEHHM MPOCKTHO-UCCIIEIOBATENHLCKOM, TBOPUECKOH JEATEIbHOCTH.
Ha uzydenne gusuku (6a30BbIi ypOBEHB) Ha YPOBHE CpeIHET0 001Iero oodpazoBanust oroautcs 136 vacos: B 10-m kiacce —
68 yacos (2 yaca B Heneno), B 11-M kimacce — 68 gacoB (2 yaca B HEZICIIO).

[IpemtaraeMelii B mporpaMme 1o (pu3uKe MepedcHb J1a0OPaTOPHBIX M MPAKTUYCCKUX PaOdOT SBISICTCS PEKOMEHIOBAHHBIM,
YUHTEIb JIeJIaeT BBIOOP MPOBEIACHUS JIA0OOPATOPHBIX pPAabOT W ONBITOB C YYE€TOM HMHIWBHAYaJIbHBIX OCOOCHHOCTEH
0OyJarommxcs.

Jlisg peanuzanyy TpOTpaMMbl UCHONB3YIOTCS YYEOHHWKH, IOMYIICHHBIE K WCIONB30BAHUIO TIPU pPeau3allii UMEIOITIX
roCyJAapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTENbHbBIX MPOrPaMM HAYaJIbHOTO O0IIETr0, OCHOBHOTO OOILIET0, CPETHErO OOIIEro
oOpa3oBaHMsl OpraHU3aLUsSMHU, OCYIIECTBISIONIMMH 00pa30BaTENbHYIO JAESITENbHOCTD, IPUKa30M MUHIPOCBEIIEHUST OT
21.09.2022 Ne 858:

®wusuka, 10 xrace/ Mskumes ['.5., byxoBues b.b., Corckuit H.H. mon penakuueii IlappentreBoit H.A., AkimonepHoe
obmectBo «M3narensctBo "[IpocBemienuey;
®duzuka, 11 kimacc/ Makumes I'.JI., ByxoBueB b.b., Yapyrun B.M. nox penakuueit [TapdpentoeBoit H.A., AkinmonepHoe
obmectBo «M3narenscTBo "[IpocBemenue».
DJIeKTPOHHBIE 00pa30BaTENIbHBIE PECYPCHI, JOIMYIIEHHbIC K UCIOJIB30BAHUIO MPU peau3allii UMEIOIUX TOCYJapCTBEHHYIO
aKKpeIUTAIlluI0  00pa30oBaTeNIbHBIX MPOTPaMM  HaydajbHOro  OOIEro, OCHOBHOTO  OOIIEro, CpeIHero OoOIIero
oOpa3oBanus nmprukazom Munnpocsetienus ot 04.10.2023 No 738:
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Copaep:xanue yueOHOro npeamera

10-i kiace

Paznen 1. @u3uka M MeTOAbI HAYYHOT'O IIO3HAHUSA

duzuka — Hayka o npupoje. HayuHble METO/Ibl IO3HAHUSI OKPYKAIOIIEro Mupa. Posib S3KCiepUMeHTa U TEOPHUH B MPOIECCE
MO3HAHUS MPUPOJbI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue (puanyeckux sBICHUN W mporeccoB. Hayunble rumortes3pl. Pu3nuecKkue 3aKOHbI U TEOpHH. | 'paHuUIbI
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [I[pUHIIAIT COOTBETCTBUS.

Ponb 1 MecTo (pu3uku B JOpMUPOBAHUU COBPEMEHHOW HAYYHOM KAPTUHBI MUPA, B MPAKTHYECKOU JEATEIbHOCTH JIFOJIEH.
JleMOHCTpauuu

AHajorosble 1 IU(PPOBBIE U3MEPUTENIbHbBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3gena 2. Mexanuka

Tema 1. Kunematuka

Mexanuueckoe BHKeHHe. OTHOCUTENBHOCTh MEXaHNYECKOro ABMKeHus. Cucrema orcuera. Tpaekropus.

[Tepemenienune, CKOPOCTh (CpeHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOUKH, UX MPOEKIIUU Ha
ocH cucteMbl KoopauHaT. ClokeHue rnepeMenieHui 1 ClI0KeHNe CKOPOCTEN.



PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJMHEIHOE ABMXKEeHHE. ['paduKki 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHUS,
MyTU U TIEPEMEILICHHS] MaTePUaIbHON TOUKU OT BPEMEHH.

CBobosiHOE TIasieHre. Y CKOpEHHE CBOOOTHOTO MaICHUSI.

KpuBonuueinnoe nuxeHue. J[BH>KEHHE MaTEpUANIbHOM TOYKHM IO OKPYKHOCTH C TMOCTOSIHHOW MO MOZYJIIO CKOPOCTHIO.
VYriioBast CKopocTh, JIMHEWHast ckopocTh. [lepros u yactota oOpamenus. LleHTpocTpeMuTenbHOe YCKOpEHHUe.

TexHuyeckre ycTponucTBa U MPAKTUUYECKOE MPUMEHEHUE: CIUAOMETD, IBUKCHUE CHAPSIOB, IICMTHBIC U PEMEHHBIE TIepeIadun.
JleMoHCTpauuu

Mopenb cucteMbl OTCHYETa, WILTIOCTPAUsl KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.
[TaneHue Ten B BO34yXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.
HaGumronenue aBmxeHus Tenna, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.
N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUSI.
Harmpasnenue ckopocTy pu ABHKEHUH 110 OKPY’KHOCTH.

VYyeHnueckuil SKCIepUMEHT, J1ab0paTOpHbIE PaObOTHI

N3ydeHne HEpaBHOMEPHOTO JIBM>KEHUS € LEJIBIO ONPEAEIEHNsI MTHOBEHHON CKOPOCTH.
HccenenoBanre COOTHOLIEHUSI MEXY MYTSAMU, TPOMAECHHBIMU TEJIOM 3a TIOCJIEI0BATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM JBHKEHUH C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYIIIO.
N3yueHne IBMKEHUS LIapUKa B BA3KOU KUIKOCTH.
N3ydenue ABM>XEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuka

[Tpuaiun otHOcuTensHOCTH [ anmmiies. IlepBeiit 3akoH HeroToHa. MIHEpIManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoit 3akoH HbroToHa 1711 MaTepuaibHOM TOYKU. TpeTuil 3aKkoH
Hprorona st MarepuanbHbBIX TOYEK.

3aKoH BCCMHUPHOI'O TATOTCHHA. Cuna TsoKecTu. HepBa;I KOCMHYCCKas CKOPOCTh.



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

Tpenne. Bunbl Tpenus (mokosi, ckoyibkeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHsS] CKOJIBKEHUS U CUia
Tpenus nokosi. Koagdunuent tpenus. Cuia CONpoTUBIICHUS MPU JBUKEHUU Tela B )KUJKOCTU UM rase.

[TocTynarenbHoE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CUJIbl OTHOCUTENBHO OCH BpalieHus. [neuo cuibl. YcnoBusi paBHOBECHS TBEPAOTO TENA.

TexHuyeckre ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: TOIIIUITHUKYU, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
JleMoHCTpauuu

o JSlBneHUE MHEpLHUU.

o (CpaBHeHHE Macc B3aMMOJICHCTBYIOIINX TEJ.

o Bropoii 3axkon HprotoHa.

» MH3mepenue cui.

o CnoxeHnue cui.

e 3aBUCHUMOCTH CWJIBI YIPYTOCTH OT AehopMaIiuu.

o HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUH.

o CpaBHeHUE CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKCHMUSI.

o YCIOBUS paBHOBECHS TBEPJIOro Teja. Buabl paBHOBECHS.
Y4eHnveckuit SKCIepUMEHT, J1a0opaTopHbIe PabOTHI

o W3yuenue nBrxeHust Opycka 1o HAKJIOHHOW MJIIOCKOCTH.
o MHccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BOSHUKAIOIIMX B PY>KMHE U PE3UHOBOM 00pasiie, OT UX JAe(opMaliuu.
o HccnenoBaHue yciaoBul paBHOBECHUS TBEPIOIO TEJA, UMEIOLIErO OCh BPAILICHHUS.

Tema 3. 3akoHBbI COXpaHeHHs] B MEXaHUKeE

Nmiynbe MaTepranibHON TOUKH (TeNa), CHCTEMbl MaTepUaIbHBIX TOUEK. MIMIylibec CUIIBI U U3MEHEHUE UMITYJIbCa Tella. 3aKOH
COXpPAaHEHMS UMITYJIbCa. PEakTUBHOE NBUKEHHUE.

Pabora cuiibl. MOIIIHOCTH CHJIBI.



Kunernyeckas sHeprusi MaTepuaabHON TOUKH. TeopeMa 00 M3MEHEHUN KHHETHUECKON SHEPTUH.

[ToTennmansHas 3Heprusi. [loTeHnuanbHas sHeprust ynpyro neGopMupoBaHHOW NpyKuHbI. [loTeHIManbHas SHEprus Tema
BOJIM3M TOBEPXHOCTHU 3EMIIH.

HOTGHHI/IaJ'IBHBIC W HCIMIOTCHIUAJIbHBIC CHJIBI. CBs3p pa6OTBI HCIIOTCHIHNAJIBbHBIX CHUJI C UBMCHCHUCM MeXaHUYECKOM OHCPIrun
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA MEXaHUYECKOM OHCPIUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.
TexHuyeckue ycTpoicTBa U NPAKTUYECKOE PUMEHEHUE: BOJIOMET, KOMEP, MPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.
JleMoHCTpauuu

o 3aKOH COXpaHEHUs UMITYJIbCA.

o PeakTuBHOE NBUKEHHE.

o Ilepexon moTeHIMANTBHON YHEPTUN B KHHETHYECKYIO M OOpaTHO.
VYyeHnueckuil SKCIepUMEHT, J1ab0paTOpHbIE PaObOTHI

o H3ydeHue abCOIIOTHO HEYNPYIOro yJaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX HUTSHBIX MasgTHUKOB.
o HccnenoBanue cBs3M pabOTHI CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOM PHEpPruM Teja Ha MPUMEpPE PacTSHKEHUS] PE3MHOBOIO
KIyTa.
Paszpnes 3. MouiekyasipHas pu3nKa U TEPMOAUHAMMKA

Tema 1. OCHOBBI MOJIEKYJIAPHO-KMHETHYECKON TEOPUH

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM M HX OIBITHOE OOOCHOBaHUE. BpOyHOBCKOE IBUKEHUE.
Huddyzus. Xapakrep IBUKEHUS U B3aUMOJEHCTBUS YaCTHUIL BellecTBa. Mojenu CTpoeHUs Ta30B, )KUIKOCTEH U TBEPIbIX TEJ
U OObBSICHEHHWE CBOMCTB BElIECTBA Ha OCHOBE O3TUX Mozened. Macca u paszMepsl Moiiekyd. KonudecTBo BemiecTna.
IToctostnHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u ee usmepenue. [llkana remneparyp Llenbcus.



Monens uaeanpHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPHH HIIeaTbHOro rasa. AOCOIIOTHas
TEeMIIEpaTypa Kak Mepa CpeIHe KHHETHUECKON SHEPTUU TEIUIOBOTO IBMKEHHS dacTull rasa. [llkana temmepartyp KenbBuHa.
["a3oBble 3akoHbI. YpaBHeHHEe MeHneneeBa—Knaneiipona. 3akon [lanprona. M3omporiecchl B HaeaaIbHOM raze ¢ MOCTOSTHHBIM
KOJIMYECTBOM BelecTBa. | paduueckoe mpeacTaBieHre N30MPOIIECCOB: U30TepMa, U30X0pa, n300apa.

TexHuueckue ycTpoHCcTBa U MPAKTUIECKOE IPUMEHEHUE: TEPMOMETP, GapoMeTp.
JleMoHcTpanuu

OnbIThI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, POoTOrpadru MOJEKYJI OPraHUYECKUX COCAMHEHUIA.
OnpeiThl 110 MU PY3UN )KUIAKOCTEH U ra30B.
Mopenb GpOyHOBCKOTO JIBUYKEHUS.
Mogens onbita llTepHa.
OmnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUS.
Monenb, niamocTpupyloiias Mpupoay AaBICHUS ra3a Ha CTEHKH COCya.
OMnBITHI, WLTIOCTPUPYIONINE YPABHEHNE COCTOSIHHSI HICaTLHOTO Ta3a, H30TPOIIECCHI.
Y4eHn4ecKkuit HSKCIIEPUMEHT, JIa00paTOpHBIE PaAOOTHI

Omnpenenenrne Macchl BO3/lyXa B KJIaCCHOM KOMHATe€ Ha OCHOBE M3MEpEHU o0beMa KOMHATHI, IaBJICHUS U TeMIIepaTypbl
BO3/lyXa B HEM.
HccnenoBanre 3aBUCHMOCTH MEXAY ITapaMETPAMU COCTOSTHUS Pa3peKEeHHOTO rasa.

Tema 2. OCHOBBI TEPMOAMHAMHUKH

Tepmoaunamuyeckasi cuctema. BHyTpeHHsIsl SHEPTUs TEPMOAMHAMUYECKON CUCTEMBI M CIOCOOBI ee n3MeHeHus. KonnuectBo
TEMJIOThl M paboTa. BHyTpeHHSsI AHEprusi OJHOATOMHOIO MJI€aJbHOTO rasza. Bujabl Teruionepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIydeHue. Y IebHas TEINIOEMKOCTh BelecTBa. KOan4ecTBO TEIIOThI ITPU TEIIonepeaaye.

[Tonsitue 06 ammabatHOM Tmiporiecce. IlepBwiii 3akoH TepMoauHaMuKU. [IprMeHEHHE TIEpPBOTO 3aKOHA TEPMOJMHAMHUKU K
n3omnporiieccam. I'padudeckas untepnperanus paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.



TennoBble MamuHbl. [IpUHIMIBEL AEWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTMU B TEIUIOBBIX MaIlIMHAX.
Koadduuuent mnoneznoro peiictBusi TteruioBol Mamuubl. [{ukn KapHo u ero koa@HIMEHT MOJIE3HOTO IeHCTBUS.
DKOJIOTMYECKHE MPOOJIEMBI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHE: JBUTATEIh BHYTPEHHETO CTOpPaHUs, OBITOBOM XOJOJUIIBHUK,
KOHJIUIIMOHED.

JleMoHcTpanuu

o N3meHeHue BHYTpEeHHEW >HEpPIruu Tejaa NPU COBEPIICHUU PaOOTHI: BBUIET MPOOKU M3 OYyTBUIKU IMOJ JEUCTBUEM CHKATOTO
BO3/lyXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe MyTeM TpeHHUs (BUICOAEMOHCTpALIMS).

« N3meHeHue BHyTpeHHEH 3HEPIUHU (TemrepaTyphl) Tella IpU TeIulonepeiaye.

o OmnbIT 0 a1MabaTHOMY PaCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

o Mogenu napoBoil TypOHUHBI, ABUTATEISI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIS.

Y4eHn4uecKkuit HSKCIIEPUMEHT, JIa00paTOpHBIC PAOOTHI

o M3MmepeHue yaenpHOU TENIOEMKOCTH.
Tema 3. Arperarnbie cocTosiHus BemecTsa. Ma3oBbie NMepexoabl

[TapooOpazoBanue u koHaeHcanus. Mcmapenue u kureHue. AOCOMIOTHAsE W OTHOCHUTENbHAs BIIAXKHOCTh BO3/yXa.
Hacermennsiii nap. Y aenpHast TEIUioTa napooopa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KATICHUS OT 1aBJICHMUS.

TBepnoe Ttenmo. Kpucrammmueckue u amopdHbie Tena. AHM30TPONMS CBOMCTB KpUCTAIOB. JKuJKuE KpUCTAJUIBL.
CoBpeMeHnHbie MaTepuaibl. [InaBnenre u kpucraumsanus. Y aelbHas TerioTa miaBieHus. Cyomumarusi.

VYpaBHeHUE TEII0BOTO OajaHca.

TexHuyeckne ycTpoucTBa U NMPAKTUYECKOE MTPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KAIOPUMETP, TEXHOJIOTUN MOJYyYECHUS
COBPEMEHHBIX MAaTE€pPUaAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

JleMoHCTpauuu

o (CBoiicTBa HACBHIIIIEHHBIX APOB.
o Kurnenue npu NoHM>XEHHOM JIaBJICHHH.



o CnocoObl U3MEpeHNUs BIaKHOCTH.
« HalGmonenne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEILIECTBA.
o JleMOHCTpamus KpUCTaJIoB.

Y4eHUYeCKni IKCIEPUMEHT, TaOOpaTOpHbBIE PadOTHI

o H3mepeHue 0OTHOCUTENBHOMN BIAXHOCTH BO3/1yXa.
Paznen 4. DjekTpoaAMHAMMKA

Tema 1. DuekTpocraTnka

Onextpuszanms Ten. OJNEKTpUYEeCKud 3apsan. JlBa Buaa DSIEKTpUYECKHUX 3apsAaoB. [IpOBONHMKM, AMDIIEKTPUKU U
MOJIyTIIPOBOJIHUKH. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsIa.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToyedHbl JJIEKTPUYECKHMM 3apsAn. ONEeKTpuyeckoe mnotie. HampspkeHHOCTh
ANEKTPUYECKOro noJjs. I[puHIMn cynepno3uuuu 3JIeKTpUIECKUX Mmosiel. JIMHUM HanpsKeHHOCTH 3JIEKTPUYECKOTO TOJIS.

PaGota cun osnekrtpocrarnueckoro mois. llorenmman. Pasnocts mnoteHnuanoB. [IpoBOgHUKM U UPJCKTPUKUA B
ANEKTPOCTATUYECKOM MoJie. [[uanexkTprueckas MpOHULAEMOCTb.

3J'I€KTPOGMKOCTI>. KOHI[GHC&TOp. 3J’I€KTpO€MKOCTI> IIJIOCKOTI'O KOHACHCATOpPA. 3H€pFI/I${ 3apPAKCHHOTI'O KOHACHCATOPA.

TexHuyeckne yCTpOWCTBA M NPAKTHYECKOE IMPUMEHEHHUE: DIIEKTPOCKOIN, JJIEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN anmapar, CTPYHHBIM IPUHTED.

JleMoHCcTpauuu

o YCTPOWCTBO Y NPUHIMII JEUCTBUS DIEKTPOMETPA.
o BzaumopericTBue HAANEKTPU3OBAHHBIX TEII.

o DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

o [IpoBOIHUKM B 3JIIEKTPOCTATUYECKOM IOJIE.

o DJeKTpocTaTUyYeCcKas 3aluTa.

o JIMPIEKTPUKH B AIEKTPOCTATHYECKOM MOJIE.



o 3aBHCHMOCTb DJIEKTPOEMKOCTH IUIOCKOIO KOHAECHCAaTOopa OT IUIOLIAJAA IUIACTHH, PACCTOSIHUS MEXAYy HHMH H
JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

o OHeprus 3apsLKEHHOI0 KOHJIEHCATopa.

Y4eHUYeCKni IKCIEPUMEHT, TaOOpaTOpHbBIE PadOTHI

o H3mepenue aneKTpOEMKOCTH KOHAEHCATOPa.
Tema 2. IlocToAHHBIN 3J1eKTPUYeCKHH TOK. TOKM B pa3IMYHBIX cpeaax

DIIEKTPUYECKHM TOK. Y CJIIOBUS CYILIECTBOBAHUS JIEKTpUUECKOro Toka. Microunuku toka. Cuia toka. [IocTosIHHBIN TOK.
Hanpspxenune. 3akon OMa 115 y9acTKa LETH.

3J'ICKTpI/I‘IeCKOC COIIPOTHUBJICHUC. VY nennHOE COIIPOTHUBJICHUC BCIICCTBA. HOCHGHOB&TCJ’IBHOC, mapauiCjibHOC, CMCIIAHHOC
COCANHCHUC ITPOBOJHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoymns—Jleniia. MOUHOCTB AIEKTPUUYECKOTO TOKA.

DONeKTpOABMKYIAs CHJIa W BHYTPEHHEE COMPOTHBJICHHUE HWCTOYHMKA Toka. 3akoH Owma s MOJHOW (3aMKHYTOMH)
aneKTpudyecKkou uenu. KopoTkoe 3aMbIKaHueE.

DJIEKTPOHHAsI MPOBOJUMOCTh TBEPJbIX METAIOB. 3aBUCHMOCTh CONPOTHUBJICHUS METAUIOB OT TeMIIEpaTyphl.
CBepXIpOBOJIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHas MPOBOJMMOCTh  MOJYNpOBOAHUKOB. CBoiicTBa p—N-mepexona.
[TorynpoBOIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B PACTBOPAX U PACILIABAX IEKTPOIUTOB. DIIEKTPOIUTHYECKAS TUCCOLUALNS. DIICKTPOIIN3.
DIIEKTpUYECKUN TOK B Tazax. CaMOCTOSTENBHBIN U HECAMOCTOSATENBHBIN pa3pan. Monnus. [1nazma.

TexHuueckue yCTpONCTBA M MNPAKTUUYECKOE NPUMEHEHHWE: aMIIepMETp, BOJBTMETpP, pEeOoCTaT, HCTOYHUKH TOKa,
AJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBJICHMS, BAaKYyMHBIN IHO/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IUO/, TaIbBAHUKA.



JleMoHcTpanuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.
3aBUCUMOCTb CONPOTUBICHUS UIMHAPUIECKUX IPOBOAHUKOB OT JITMHBI, IJIOMIAU MOMEPEYHOr0 CEYEHUS U MaTepuaa.
CMeniaHHOE COeUHEHNE TPOBOJHUKOB.
[IpsiMoe m3mepenue EKTPOABIKYIEN crilbl. KOPOTKOE 3aMBbIKaHME TAIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO
COIIPOTHUBJICHUS.
3aBUCHUMOCTBH CONPOTHUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.
[IpoBOAMMOCTB IIEKTPOIUTOB.
W ckpoBoii paspsa M NpOBOJAUMOCTD BO3yXa.
OAHOCTOPOHHSS POBOAUMOCTD TUO/IA.
Y4yeHnueckuil SKCIIEpUMEHT, J1a00paTOPHBIE PAOOTHI

N3ydyeHne cCMEIaHHOTO COEIMHEHNS PE3UCTOPOB.
N3mepenure 2eKTpOABIKYIIEH CUJTbI ICTOUHHKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHMUS.
HaGmronenue amextposusa.

MesxknpeaMeTHbIE CBS3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHsS B 10-M Kiracce OCYIISCTBIISCTCS C YUETOM COJACPKATEIBHBIX MEKIPEAMETHBIX
CBSI3€H ¢ KypcamMu MaTeMaTUKU, OMOJIOTUU, XUMUH, TeoTpa(uu U TEXHOJIOTHHU.

MexnpeaMeTHbIC TOHTHUS, CBS3aHHBIC C M3YYEHHEM METOJI0OB HAYYHOTO IMO3HAHUS: SBJIICHUE, HAYYHBIM (haKT, THIIOTE3a,
(bu3nuyeckas BeIMYMHA, 3aKOH, TEOPHSs, HAOIMIOeHNE, SKCIISPUMEHT, MOJSIUPOBAHNE, MOJICITh, H3MEPCHHE.

MareMatuka: pelieHHe CHUCTEMbl YpaBHEHMM, JMHeWHas (yHKuus, napalona, rumnepbosia, Ux Tpaukd U CBOICTBA,
TPUTOHOMETpHUYECKHE (YHKIMHU: CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPHI M UX MPOEKIIMU Ha OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonorus: MexaHuueckoe IBIKEHHE B KUBOW mpupone, nupdysus, ocMoC, TEIIOOOMEH >KMBBIX OPraHU3MOB (BUIbBI
TEIJIoNepeIaun, TEMJI0OBOE PABHOBECHE), JJIEKTPUUECKHE SIBJICHUS B 5KUBOU MPUPOJIE.



XuMus: OAUCKPCTHOC CTPOCHHUC BCHICCTBA, CTPOCHHUC ATOMOB M MOJICKYJI, MOJIb BCHICCTBA, MOJIApHAA MacCCad, TCILJIOBBIC
CBOMCTBA TBCPABIX TCII, }KH,Z[KOCTeﬁ N Ta30B, JJICKTPHUYCCKHC CBOMCTBA MCTAJUIOB, JJICKTPOIMTHUYCCKAA AUCCOOMALINA,
rajJbBaHHKaA.

['eorpadusi: BnaxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

TexHonorusi: mpeoOpa3oBaHUE ABWKEHUN C HCIOJb30BAHUEM MEXAaHU3MOB, Y4Y€T TPEHHUS B TEXHUKE, MOJIIHUITHHUKH,
UCIIOJIb30BaHUE 3aKOHA COXPAaHEHUS HMMITYJIbCa B TEXHUKE (pakeTa, BOJOMET W JIp.), JBUTAaTENb BHYTPEHHETO CrOpaHus,
napoBasi TypOrHa, OBITOBOM XOJOAWIBHUK, KOHIUIMOHEP, TEXHOJIOIMH MOJYyYEHUS! COBPEMEHHBIX MaTepUalIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, IJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHUE 3JIEKTPONpHOOpPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, ANEKTPOHArpEeBaTEIbHbIE TPUOOPHIL, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

11-i kiaace

Pa3znen 4. JiaekTpoauHAMMKA
Tema 3. MarautHoe moJjie. JJeKTPOMATHUTHAS UHIYKIUS

[ToctostHHbIE MarHuThl. B3anMoneicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mnosie. BeKTop MarHMTHOW WHAYKIIHM.
[IpuHIMIT CyNepno3uIMKM MAarHUTHBIX MMOJIeW. JIMHUM MarHUTHOW WHAYKIUHW. KapTuHAa JTUHWA MarHUTHOW MHAYKIUMW T1OJIA
MOCTOSSHHBIX MArHuTOB.

MarsuTHoOe I10J1e IMPOBOJAHHMKA C TOKOM. KapTI/IHa JIMHUU HHAYKOUHW MAarHuTHOTO IMOJIA JJIMHHOTO IMPAMOIO IIPOBOJHHKA U
3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOJHUKA, KATYIIKH C TOKOM. OngwIT 3pCTeI[a. BBaHMOﬂCﬁCTBHG IMIPOBOJHHUKOB C TOKOM.

Cuna Amriepa, ee MOIyJIb U HalIpaBJICHUE.

Cuna Jlopentia, ee MOyJib U HampaBiieHue. [[BUkeHNE 3apsHKEHHON YacTHUIThI B OJJHOPOAHOM MAarHUTHOM ToJie. PaGoTa cuiibl
JlopeHiia.

SIBieHuE 3IEKTPOMArHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYKLIHH. DJIEKTPOABIKYILASI CUJIa UHAYKIUU. 3aKOH
AIEKTPOMAarHuTHOM MHAyKuuu Papanes.



BI/IXpeBOG QJICKTPHUYICCKOC II0JIC. 9J'I€KTpO,ZIBH}Ky1HaSI Chjla HMHAYKOHUHW B IIPOBOJHHKC, ABHIXKYHICMCA IIOCTYIIATCIBHO B
OJIHOPOJHOM MAarHuTHOM IIOJIC.

[IpaBuno JleHua.

NHAyKTUBHOCTD. SIBJI€HHE CAMOMHIAYKIIUN. DJIEKTPOABUKYIIIAS CUIa CAMOUHYKIIUH.
DHEprusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMAarHUTHOE TIOJIE.

TexHuueckue yCTpOﬁCTBa U TPAKTHUYCCKOC IMPUMCHCHHUC. IMOCTOSHHBIC MArHUTBI, 3JICKTPOMAIHWUTBI, 3JICKTPOABUIATCIIb,
YCKOPHUTCIIN JJICMCHTAPHBIX YaCTHUL[, THAYKIIMOHHAs I1CYb.

JleMoHcTpanuu

o OmnpIiT Dpcrena.
o OTKIOHEHHE FNEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.
o JIluHMM MHIYKIIMA MAarHUTHOTO TOJIS.
o B3saumMogelicTBue ABYX NPOBOJHUKOB C TOKOM.
o Cuna Ammnepa.
o JlelictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.
o SIBNIEHME DIEKTPOMArHUTHOU UHIYKIIUU.
o IlpaBuno Jlenua.
o 3aBUCHUMOCTb DJIEKTPOJIBHXKYILEH CHIIBI MHAYKIIUH OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
o JSIBNIEHME CAaMOMHIYKIIUU.
VYyeHnueckuit SKCIEPUMEHT, JTaOOpaTOPHBIE pabOTHI

o 3yueHue MarHUTHOTO TOJISI KATYIIIKH C TOKOM.

o HccnenoBaHue IeCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.
o HccnenoBaHue siBJICHUS JIEKTPOMAarHUTHOW WHTYKIIUH.

Pa3znen 5. Koj1ed0anus v BOJIHBI



Tema 1. Mexanuueckue u INIEKTPOMATHUTHLIE KoJIie0OaHus

Koneb6arenbnas cucrema. CBoOOIHbIE MexaHHueckue koneOanus. ['apmonnueckue konebanus. [lepuon, yactora, aMIuTyia
u (Qasa xomebanuii. IlpykuHHBIH MasSTHUK. MaTeMaTWUeCKWii MAasTHUK. YpaBHEHHUE TapMOHHYECKHX KOJICOAHUH.
[IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbublii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B HACATBLHOM K0JIEOATEIbHOM KOHTYype. AHaJIOrus
MEXIYy MEXaHWYECKUMHU U JJICKTPOMArHUTHBIMHU KosieOaHusmu. @Popmyrna TomMcona. 3akoH COXpaHEHUS SHEPIUH B
UJeaTbHOM KOJIEOATEIbHOM KOHTYDE.

HpCI[CTaBJ'IeHI/IG 0 3aTyXarloux KOJICOAHMSX. BBIHY)KI[GHHBIG MeXaHM4ecKrue KkojeOanus. Pe3oHaHc. BBIHY)KIICHHLIG
QJICKTPOMArHUTHBIC KoeOaHusl.

ITepemennsbiii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOIO TOKA. AMIUIUTYJTHOE W JICMCTBYIOIIEE
3HAYECHWE CUJIbI TOKA U HAIIPSIKCHUA.

Tpancopmarop. IIpousBoicTBo, mepemada W MOTPEOJIICHUE AICKTPUYECKOM HSHEPrUH. DKOJIOTHYECKHUE PHUCKU TIPH
MIPOU3BOJICTBE AMEKTpoIHEprun. KynbTypa ncrnoabp30BaHus SJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HMU.

TexHuyeckre yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: DJICKTPUUYECKHN 3BOHOK, M'€HEpAaTOp MEPEMEHHOT0 TOKa, JIMHUU
ANEKTPONEPEAAUH.

JleMoHcTpanuu

HccnenoBanre mapaMeTpoB KoeOaTeIbHOM CUCTeMbI (TIPYKUHHBIA WM MATEMATUIECKUN MASTHHK).
Habmoienue 3aTyxaronux KoueOaHuil.
HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.
HaOGmronenue pezoHanca.
CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.
OcuumiorpaMMbl (3aBUCUMOCTHU CUJIbI TOKA M HAITPSDKEHUS] OT BPEMEHHU) JJIs 3JIEKTPOMArHUTHBIX KOJIeOaHU M.
Pe3onaHc mpu mocinenoBaTeENbHOM COEAMHEHNH PE3UCTOPA, KATYIIKHM MHIYKTUBHOCTH U KOHJIEHCATOPA.
Mopenb TMHUYU AIEKTPONEPEAAUH.

Y4eHnYeCKnui IKCIEPUMEHT, JTaOOpaTOpHbIE pabOThI



o HccnenoBaHue 3aBUCMMOCTH TIEPHO/Ia MaJIbIX KOJeOaHUM Ipy3a Ha HUTH OT JUIMHBI HUTH U MacChI Tpy3a.
o HccnenoBaHue NepeMEHHOrO TOKA B IIEMH U3 MOCJIEA0BATEIBHO COCAMHEHHBIX KOHJEHCATOPA, KaTYIIKU U PE3UCTOPA.
Tema 2. MexaHU4YeCKHe U 3JIEKTPOMATHUTHbIE BOJIHBI

MexaHuueckue BOJIHBI, yclIoBUA pacnpoctpaHeHus. [lepuon. CkopocTs pacnpocTpaHeHHs U JjvMHa BONHbL. [lonepeunbie u
pOJ10JibHBIE BOJIHBL. MIHTEpdepenius u nudpakius MEXaHMueCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJIHBL. Y CIIOBMSI M3JIyYEHHs DJIEKTPOMArHUTHBIX BOJIH. B3ammHas opueHtaunmst BexktoposB E, B, V B
AJIEKTPOMAarHuTHOW BoJHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPAa)KEHUE, MPEIOMIICHHE, MOJspu3auus, Iudpaxuus,
unTeppepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[Ikxana 3eKTpoMarHuTHLIX BOJIH. [IpruMeHeHrEe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHUMIIBI paIMOCBA3M U TeNEBUICHUS. Pagnonokanusi.
DIJIEKTPOMATHUTHOE 3arpsI3HEHNUE OKPYIKAIOIIECH CPEbI.

TexHuYeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPAa3BYKOBAs JUATrHOCTHKA B
TEXHUKE U MEIUIIMHE, Paiap, paJIuONPUEMHHUK, TEJIeBU30p, aHTeHHa, Tenedon, CBY-mneus.

JleMoHcTpanuu

o (OO0pazoBaHue U pacIpPOCTPAHECHHE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.
« Konebmromeecs Te10 Kak UCTOYHUK 3BYKA.
o HaGmonenue oTpaxeHus U MPeIOMIICHUS MEXaHUYECKUX BOJIH.
o HaGmonenue uatepdepeHiuu u 1uPpakiu MEXaHUIECKUX BOJIH.
o 3BYKOBOH PE30HAHC.
o HaGmoneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILUIUTYI0OM U 4aCTOTOW KOJIeOaHMIA.
o HccrnemoBanume CBOWCTB  JJEKTPOMATHUTHBIX  BOJIH:  OTpaXKeHHWE, TMPETOMIICHHE, TMojspu3ainus, JAudpakius,
uHTephepeHIus.
Tema 3. OnTuka



['eomeTrpuueckas onruka. [IpsamonuHeiHOEe pacpOCTpaHEHUE CBETA B OJIHOPOIHOM cpene. Jlyu cBeTa. ToUeUHbI UCTOUYHUK
CBETA.

OTp&)KE?HI/Ie cBeTa. 3aKOHbBI OTpaXCHUA CBCTA. HOCTpOGHI/IG H306pa)I(CHHﬁ B IINIOCKOM 3CpKaJIC.

[Ipenomnenue cBera. 3akOHbBI MpeloMJIEHUs cBeTa. AOCOIIOTHBIN MOKa3arenb mnpenomiieHus. [loiHoe BHYyTpeHHee
oTrpaxkeHue. lIpeenpHplil yroi noJHOTO BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparonie u paccerBarouide JIMH3bL. ToHKasg JuH3a. DOKYCHOE pacCTOSTHUE W ONTHYECKas Cuila TOHKOW JIMH3BI.
[TocTpoenue n3o0pakeHU! B COOMpAIOIIMX U paccerBarolux JuH3aX. Dopmylia TOHKON JMH3BL. YBEIUYEHUE, J1aBaeMOE
JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas onrtuka. Uutepdepenuus ceera. KorepeHTHble MICTOUHHUKH. Y CIOBUS HAOIIOACHUSI MAKCUMYMOB U MUHUMYMOB B
MHTEPPEPEHIIMOHHON KApPTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. JudpakuvoHHas pemieTka. YcCjaoBUE HAOMIOACHUS TJIABHBIX MAaKCMMYyMOB TIpU  NaJCHUU
MOHOXPOMAaTHUYECKOI'0 CBETa Ha JU(PPAKIIMOHHYIO PELIETKY.

[Tongapu3zanus ceera.

TexHuueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHUE: OUKH, Jiyna, (oToanmnapar, NpOEeKIMOHHBIN arapaT, MUKPOCKOTI,
TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKLIMOHHAS PEIIETKA, MOJIIPOUL.

JleMOHCTpauuu

[TpsimonnHEHOE pacIpOCTpaHEHHE, OTPAKEHUE U TIpesioMyieHre cBeTa. OnTHdecKue mprudopshl.
[TomHOE BHYyTpEHHEE OTpakeHue. Monenb CBeTOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpockorna, TeJIeCKona.

HaGmronenue natepdepeHinm crera.



o HaGmonenue nudpakuum crera.
o HaOmoneHue qucniepcuu cBeTa.
o TlomydyeHue crieKTpa ¢ TOMOIIBIO MPU3MBI.
o TlomydeHue crieKTpa ¢ TOMOIIBIO TH(PPAKITUOHHON PEIICTKH.
« HaOmronenue monsipu3aiiuu cBeTa.
YueHnueckuii SKCIIEPUMEHT, J1a00paToOpHbIE pabOTHI

o H3mepenue nokaszarens NpeIoOMIICHUS CTEKIIA.
o HccnenoBaHue cBOMCTB M300payKEHU B JIMH3AX.
o HalGmtonenue nucnepcuu cBeTa.
Pa3pnes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH

I'paHuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTsl cienuaibHONM TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTD
MOJTyJIs CKOPOCTH CBETA B BAKYYME, IPUHIIUIT OTHOCUTEIBbHOCTA JWHIITENHA.

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHHU M COKPAILEHUE JJINHBI.

DHEprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MOKOS.

Paznen 7. KBanroBas ¢pusuka

Tema 1. Di1eMeHTbl KBAHTOBOI ONTHKH

®otonbl. ®opmyna [lnanka cBa3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIbC (POTOHA.

OtkpeiTie u uccneaopanue Gporoddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl GpoTodPdexra. YpaBHeHre DUHIITEHHA IS
dbotorddekra. «KpacHas rpanuiia» dhotodrddexra.

JlaBnenue cBera. OnbiTel I1.H. JIeOenena.
XHUMHUYECKOE JICUCTBUE CBETA.

TexHuyeckue ycTponCcTBa U MPaKTUUECKOE MTPUMEHEHHE: (POTOINEeMEHT, (POTOAATINK, COTHEUHAs OaTapesi, CBETOIUO/I.



JleMoHcTpanuu

o  ®Dotod(ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
o MHccnenoBanue 3akoHOB BHemIHEro (oTodddekra.
« Caeroauog.
o Conneunas G6arapesi.
Tema 2. CTpoenne aTroma

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -gactuil. [lnanerapnas moxaens atoma. [loctymarsr Bopa.
N3nydenne u nornomnieHue GOTOHOB IMPHU MEPEXOJE€ aTOMa C OJIHOTO YPOBHS dHEPruM Ha Jpyroil. Bujsl criektpoB. CoekTp
YPOBHEM 3HEPIHH aTOMa BOAOPO/IA.

BosnHoBbIE cBOlicTBa yacTull. BosHel ge bpoitst. KopnyckynsipHO-BOJHOBOU Tyanu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckne yCTpoWCTBA W MPAKTUYECKOE IPUMEHEHHUE: CHEKTPAIbHbIA aHalIn3 (CIEKTPOCKON), Jia3ep, KBAHTOBBIN
KOMITBIOTED.

JleMOHCTpauuu

o Mopuens onbiTa Pesepdopaa.
o Omnpenenenue 1IMHBI BOJHBI JIa3epa.
o HaOGmtonenue nTMHENYATHIX CTIEKTPOB U3ITYUCHHUSI.
o Jlazep.
Y4yeHnueckuil SKCIIepUMEHT, J1ab0paToOpHbIe PabOTHI

o HaGmnroneHnue nuHeMyaToro crekTpa.
Tema 3. ATomMHOe sIApO

DOKCNEepUMEHTHI, JTOKA3bIBAIOIINE CIIOXKHOCTh CTpoeHHs snapa. OTkpeiTHe panuoaktuBHocTu. OmbiTel Pesepdopma mo
OTIPENENICHUIO COCTaBa paauoaKTUBHOTO wm3mydeHus. CBoiictBa anb(da-, Oera-, ramma-usnydeHus. BrusHue
PaaMOAKTUBHOCTHU HA KUBbIE OPTAHU3MBI.



OTtkpbITHE TIpOTOHA U HeWTpoHa. HyknonHas Mozaens sapa ['eiizenoepra—lMBanenko. 3apsa sapa. MaccoBoe 4yucio sjpa.
M30TOmEL.

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacna. 'amma-u3nydeHue. 3aKOH palnOaKTUBHOTO pacnaa.
DOHeprus cBA3M HyKJIOHOB B sipe. SnepHbie cuibl. JledekT macchl sipa.
Anepnsle peakuuu. /lenenue u cUHTE3 AI€p.

Anepnsiii peaktop. TepMosimepHbiii cuHTe3. [Ipo0iaeMbl U NMEPCHEKTUBBI SIEPHON PHEPTETUKU. DKOJIOTHYECKHE ACTICKTHI
SJIEPHON DHEPIETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Metobl HAOJIIOAEHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YACTHII.

dyHaMeHTalbHbIE B3auMOieicTBUs. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

Texnnueckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHHUE: I03UMETP, KaMmepa BunbcoHa, simepHbIil peakTop, aToMHas Oomoa.
JleMoHcTpanuu

o CYETYNK MOHM3UPYIOIIUX YACTHII.
Y4eHn4ecKkuit HSKCIIEPUMEHT, JIa00paTOpHBIC PAOOTHI

o HccnenoBanue TpekoB 4yacTuil (10 rOTOBBIM (poTorpadusim).
Pa3zgesn 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Oramnbl pa3BuTUs acTpoHoMuu. [IpukiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMMUH.
Bup 3Be3qHoro He6a. Co3Be3aus, SpKHE 3BE3/1bl, INIAHETHI, UX BUIUMOC JIBH)KCHHE.
CoJiHeUHas cucTeMa.

Connue. ConneyHasi akTUBHOCTh. McTounuk sHeprun ConHua U 3B€3/. 3BE3/1bl, UX OCHOBHBIE XapaKTepucTuku. [[uarpamma
«CTHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE€3/bl IJIaBHOW MOCJIEA0OBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCThY» JJIf



3BE€3J1 TJIaBHOM IOCjeA0BaTeIbHOCTH. BHyTpeHHee ctpoeHue 3Be3sl. COBpeMEHHBIC NMPEACTaBICHUS O MPOUCXOXKICHUM U
sBosroIu COJIHIIA U 3B€3. DTanbl )KU3HU 3BE3/I.

Mnineunsiit [lyte — Hamia ["anaktuka. [lonoxenue u asuxenue ConHua B ['amaktuke. Tunbl ranaktuk. PaguoranakTuku u
KBazapbl. UepHbIE JIBIPHI B A/IpaX rajaKkTHK.

Bcenennas. Pacmupenne Bcenennoil. 3akon Xa0O0na. PasOeranue ramaktuk. Teopust bonbmoro B3psiBa. PenukToBOe
U3JIy4eHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepemennsie mpoOaeMbl aCTPOHOMHUH.
Yyenunueckue HaOIIOICHUS

Ha6.]'IIOI[eHI/I$I HCBOOPY’KCHHBIM TIJIa30M C HCIIOJIB30BAHHCM KOMIIBIOTCPHBIX npnno;erHﬁ JJIA OIIPCACIICHUA ITIOJIOXKCHUSA
HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC CO3BC3/IHA CeBepHoro noJgymapus U sIpKuc 3BC3AbI.

Ha6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lyTu.
Oo0o0maromuiee MOBTOPEHUE

Ponp ¢u3uku M acTpOHOMHUM B SKOHOMHUYECKOHM, TEXHOJOTMYECKOW, COLMAIBHONM M ATHYECKOW cdepax nesTeTbHOCTH
4esioBeKa, pojb U MECTO (PU3MKM M acCTPOHOMHUHU B COBPEMEHHOM HAy4yHOM KapTHHE MHpa, posib (PU3NYECKOW TEOpUM B
(GbopMHpPOBaHUM TPEACTABICHUA O (U3MUECKON KapTUHE MHUpa, MECTO (PU3MYECKOM KapTHUHBI MHUpa B OOLIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MeknpeaMeTHbIE CBSA3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 11-M Kilacce OCYIIECTBIISIETCS C YYETOM COZEPKATEIbHBIX MEKIPEeIMETHBIX
CBA3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Me)KHpCI[MCTHBIC IOHATHSA, CBA3AHHBIC C M3YYCHHUCM MCTOAOB HAYYHOI'O ITO3HAHMA: SIBJIICHHC, HaquBIP'I (baKT, THUIIOTE3Aa,
ClJI/ISI/I‘-IeCKaﬂ BCJIMYMHA, 3dKOH, TCOPU:, Ha6J'IIOI[eHI/Ie, 9KCIICPUMCHT, MOACIIMPOBAHUC, MOJCIIb, U3BMCPCHHUC.



MareMaTrKa: pEIICHHE CHCTEMBl YpaBHCHUH, TPHUTOHOMETPUYCCKHE (YHKIIMU: CHHYC, KOCHHYC, TAHTCHC, KOTaHICHC,
OCHOBHOC TPHTOHOMETPHYECKOE TOXKJISCTBO, BEKTOPHI W HUX IMPOCKIMHM Ha OCH KOOPJHMHAT, CJIOXKEHHE BEKTOPOB,
IIPOM3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIWH, MPU3HAKUA TIOJ00MS TPEYTOJIbHHKOB, ONpEICICHUE IUIOIIAA TUIOCKHX (GUTYp H
o0beMa TEIL.

buonorus: QJICKTPUYICCKHC SIBJICHUS B JKUBOM IIprupoJac, KoJieOaTeJIbHEIE JABHXXCHHUS B YKUBOM MpHUPOJAC, OIITUICCKUC SIBJICHUS B
YKUBOU npuponc, ,[[GﬁCTBHG paaranury Ha ) KMBBIC OPIraHU3MEI.

XuMusi: CTPOCHHE aTOMOB U MOJIEKYyJl, KpUCTaNIMYecKash CTPYKTypa TBEpAbIX Tell, MEXaHU3Mbl 00pa30oBaHUs
KPUCTAJUINYECKOMN PEIIETKH, CIEKTPAJIbHBIA aHAIINS.

['eorpadus: MarHuTHpIe TOJTIOCa 3E€MIIM, 3QJICKHM MArHUTHBIX PyA, (OTOChEMKa 3E€MHOM ITOBEPXHOCTH, IpEACKa3aHue
3EMJICTPSACEHUM.

TexHONOTUs: JIMHUU SJIEKTPOIEPENAUH, TCHEPATOP MEPEMEHHOTO TOKA, 3JEKTPOJBUIraTEllb, WHIYKIMOHHAS I€4b, pajap,
paguoONpPUEMHHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neuyb, MpOEKIMOHHBINA ammapar, BOJIOKOHHAs ONTHKA, COJHEYHas
OaTapes.

Iliianupyembie pe3yJbTaThl 0CBOEHUS MIPOTPAMMBI

OcBoenue yuebHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpeaHEro o0mero obpa3oBaHus (0a30BbI YPOBEHB) IOJKHO
o0ecIeunTh JOCTIKEHNE CICAYIONNX JIMYHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbLHBIX PE3YJIHTATOB.

JINYHOCTHBIE PeE3yJabTaTbl

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHUS YydeOHOTO mpeamera «Du3nmkay AOHKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
0oOy4Jaronmxcsi PyKOBOACTBOBATHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX



OpHeHTaHI/If/'I, ITO3UTUBHBIX BHYTPCHHHUX Y6€}KﬂeHHﬁ, COOTBCTCTBYIOIUX TpPAAUIIUOHHBIM LCHHOCTAM pOCCHﬁCKOFO
O6IH€CTB3, PaCIuPCHUC JKU3HCHHOI'O OIIbITa M OIIbITd ACATCIBHOCTH B IIPOLCCCC pCain3allid OCHOBHBIX HaHpaBJIeHI/Iﬁ
BOCIIUTATEILHOMN ACATCIIPHOCTHU, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKOW TIMO3WIMKM OOYYArOMIETOCs KaK aKTHBHOTO W OTBETCTBEHHOTO YJIEHA POCCHHCKOTO
00IIIeCTBA;

MPUHATUC TPAAUITHOHHBIX O6H_[€‘-IGJ'IOB€‘-I€CKI/IX IF'YMAaHUCTHUYCCKUX U ACMOKPATUUCCKUX HeHHOCTefI;

IOTOBHOCTb BECTH COBMCCTHYIO ACATCIIBHOCTH B MHTCPCCAX TI'PAXKIAHCKOIO 06IHCCTBa, Y4aCTBOBATh B CAMOYIIPABJICHHUU B
O6pa3OBaTCHBHOﬁ OpraHu3alu,

YMEHHUE B3aUMOJIECTBOBATh C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIMSIMU U HA3HAYEHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIEATETbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTb POCCUMCKON IPaKIAHCKOW UIEHTUYHOCTH, NATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHE K IOCY/IapPCTBEHHBIM CUMBOJIAM, TOCTHXKEHHSIM POCCUMCKHUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKH;
3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CITOCOOHOCTh OICHHUBATH CUTYAllUIO W IIPUHUMATB OCO3HAHHBLIC PCIIOCHHA, OPHUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHLIC
HOPMBI 1 ICHHOCTHU, B TOM YHCJIC B ACATCIIbHOCTU YUCHOT'O,

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIETO;
4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

OCTCTUYCCKOC OTHOLHICHUEC K MUPY, BKIIIOYas 3CTCTUKY HAYYHOI'O TBOPUCCTBA, IIPUCYLICTO (i)I/ISI/I‘IGCKOI\/'I HAYKC;



5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K Pa3audHbIM cpepam npodeccCuoHanbHOU EATeTbHOCTH, B TOM YHCIE CBSI3aHHBIM C (DU3UKON U TEXHUKOH, YMEHHE
COBEpILIATh OCO3HAHHBIN BHIOOp Oy ylIel npodeccruu U peain30BbIBATH COOCTBEHHBIC JKU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 001acTH (DM3UKH HA MPOTSHKCHUU BCEH KU3HU;
6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:
c(hOpMHUPOBAHHOCTH IKOJIOTHUCCKON KYJIbTYPhI, OCOZHAHHUE TJI00ATBLHOTO XapaKTepa IKOJOTHIESCKUX ITPOOIeM;

IJJAHUPOBAHUE W OCYIIECTBIICHHE JEUCTBUU B OKpYXKAIOIIEH cpe/le Ha OCHOBE 3HAHUS IIeJedl YCTOMYMBOIO pPa3BUTHS
YeJI0BEYECTBA;

paciIMpeHre OMbITa ACSTEIbHOCTH SKOJOTUUYECKON HAMIPABICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAaHUM 10 PU3HKE;
7) HEHHOCTU HAYYHOI'0 NMO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3HUUECKON HAYKH;

OCO3HaHUC HICHHOCTHU Haquoﬁ ACATCIbHOCTH, T'OTOBHOCTH B IIPOLCCCC H3YUYCHMA (I)HSI/IKI/I OCYHICCTBIIATL IIPOCKTHYIO U
HCCIICAOBATCIIbCKYIO ACATCIbHOCTD MHANBHUAYAJIBbHO WU B I'PYIIIIC.

MeTaHpeIlMeTHbIe PE3YyabTaATbI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE HeiiCTBUS
Ba3oBble Jijornueckue 1eiicTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBAThH U aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

ONPENEIIATH LEIU ACATEIbHOCTH, 3a/1aBaTh ITApAMETPBI U KPUTEPUHU UX JOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHNS B PACCMATPUBAEMBIX (PU3NUYECKUX SBIICHUSX;

pa3palaThIBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTepUaIbHbIX U HEMaTEPUAIBHBIX PECYpPCOB;



BHOCHUTBb KOPPCKTHUBLI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJIbTATOB LCJIAM, OLICHUBATH PUCKHU HOCJ'IGI[CTBI/Iﬁ
JACATCIBHOCTH,

KOOPAWMHHUPOBATH U BBIIIOJIHATH pa60Ty B YCIIOBHAX PCAJIbHOI'O, BUPTYAJILHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;
Pa3BUBATb KPCATUBHOC MBINIJICHUC IIPU PCIICHUHU KU3HCHHBIX HpO6JIeM.

ba3oBble ncciieoBarTe/IbCKHeE AeiiCTBUS.

BJIAJ€Th HAYYHON TEPMUHOJIOTUEN, KIOYEBBIMU MOHIATUAMU U METOJIaMU (PU3NYECKON HAYKH;

BJIAJETh HAaBbIKAMU Yy4€OHO-MCCIIEIOBATENbCKOM M MPOEKTHOM JAESITENbHOCTH B 00JaCTU (DU3MKH, CHOCOOHOCTBIO M
TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IIOMCKY METOJIOB pEIIeHUs 3a7a4 (PU3NYECKOro COAEpX aHUs, NPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

BJIA/IETh BUAAMH JESATEIBHOCTH IO MOJyUYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIpPETAINH, IPE0OpPa30BaHUIO U IPUMEHEHHIO B
Pa3IMYHBIX YUYEOHBIX CUTYalMsIX, B TOM YHCJIE PU CO3/IaHUU YYEOHBIX ITPOEKTOB B 007aCTH (PU3MKY;

BBISBIIATh NPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTYaJM3MpPOBATh 3a/Jady, BBIIBUIaTh TMIIOTE3y €€ PEUICHUs, HAaXOIUTh
apryMEHTHI JUIsl I0KAa3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHNUS;

aHAJIM3UPOBATh IIOJIyYEHHBIE B XOJ€ pELIEHUs 3a7a4yd pe3yJbTaTbl, KPUTUYECKH OLEHHWBATh HUX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHSX;

CTaBUTH U (POPMyYIUPOBATH COOCTBEHHBIE 3314l B 00pa30BaTEIbHON I€ATEbHOCTH, B TOM YUCIIE NPU U3YUEHUH (PUBHKHY;
JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh EPEHOCUTD 3HAHUS N0 (PU3MKE B MIPAKTUUYECKYIO 00JIACTh KUZHEEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE UJIEH, MPEIaraTh OpUruHAIbHBIEC MOAXOIbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

PabGora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMU TIOJy4YeHUs] MHPOpMAIUU (HU3NIECKOTO COJIEPKAHMS M3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIIBHO
OCYIIECTBIISITh TOWCK, AaHAIN3, CHUCTEMATHU3AIMI0 ¥ WHTEPHpeTanui0 HWH(OpMAIMKM pa3IMYHBIX BUAOB U (popm
MIPEJICTABJICHUS;

OIIEHUBATh JOCTOBEPHOCTH MH(OPMALINH;



UCIIOJIb30BaTh  CPEJICTBA HMH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM B pEUICHUHM KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX M OPraHU3AaIlMOHHBIX 3a/Ja4 C COOJIIOJICHHEM TPEOOBaHUI SPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH,
TUTHUEHBI, PeCypcoCcOepeskeHtsl, MPABOBBIX U ATUYECKUX HOPM, HOPM MH(OPMAIITMOHHON O€30I1aCHOCTH;
CO3/1aBaTh TEKCThl (PM3MUYECKOTO COJIEPKaHUS B PA3IMUYHBIX (opMaTax ¢ y4eToM Ha3HaueHHs MHGOPMALMHU U LEJIEBOU
ayJIMTOPUH, BBIOMPAsI ONITUMAIbHYIO (hOPMY MPEACTABICHUS U BU3YyaIH3alUU.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU JACSATEIHLHOCTH;
pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAllUd U CMSTYaTh KOH(DJIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCMOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh U UCTOJb30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIUBUTyIbHON PabOTHI;
BBIOMpPATh TEMATUKy U METOJbl COBMECTHBIX JIEUCTBUM C y4eTOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)J0ro ujeHa
KOJUJICKTHBA;
IIPUHUMATh LEJIM COBMECTHOW JEATEIIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH JEUCTBUS MO €€ JOCTHKEHHUIO:
COCTaBJIAThH IUIAH JCUCTBUM, paclpeiessiTh PO C y4eTOM MHEHUW YYaCTHUKOB, OOCYXKIaTh PEe3yibTaThl COBMECTHOM
paboTHI;
OIIEHMBATh Kaue€CTBO CBOETO BKJIAJa U KAKJIOI0 yYaCTHHUKA KOMAaH bl B OOIIUI pe3ysibTaT MO pa3pabOTaHHBIM KPUTEPUSIM;
MpeIaraTb HOBBIE MMPOEKTHI, OLICHUBATh UJIEU C TTO3UIIMHA HOBU3HBI, ODUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;
OCYIIIECTBIISATh MO3UTUBHOE CTPATETUUECKOE TTOBEJICHUE B PA3JIMUHBIX CUTYyAIUsX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHUE,
OBITh UTHUITUATUBHBIM.

PeryisiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh TO3HABATEIBHYIO JIEATEIbHOCTh B 00J1aCTH (PU3UKU U ACTPOHOMUH, BBISBIIATH TPOOJIEMBI,
CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH MJIaH PEIICHMS PACUETHBIX U KaUeCTBEHHBIX 3a]1a4, IJIaH BBIIIOJIHEHUS MPAKTUYECKOM pabOoThI
C YYETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO IPEIMETa Ha OCHOBE JIMYHBIX MTPEANIOYTEHUN;



o JIeTIaTh OCO3HAHHBINA BHIOOP, ApTyMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHUE;
e OLICHUBATh MPUOOPETEHHBIN OIBIT;
e CIOCOOCTBOBaTh (POPMUPOBAHUIO U TIPOSBICHUIO DSPYyIAUIIMM B 001acTh (U3HMKH, TMOCTOSHHO TOBBIIIATh CBOWU
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

e JIaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTh KOPPEKTUBBI B ICATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB LEIISM;
e BJAJCTh HABBIKAMM IMO3HABATEJIbHOU pe(IEKCUM KaK OCO3HAHUSI COBEPIIACMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB,
UX PE3YJbTAaTOB U OCHOBAHMIA;

e HCIIOJIb30BATh MPUEMBI pEPICKCUM I OLIEHKU CUTYallUU, BHIOOpAa BEPHOTO PEIICHUS;

e YMETH OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHMUIO;

e IIPMHUMATHh MOTHUBBI U APT'YMEHTHI APYTUX [IPU AHAIU3E PE3YIbTATOB AEATEIbHOCTH;

e TPUHUMATH ce0s1, TOHNUMAsI CBOM HEJIOCTATKHU U JOCTOMHCTBA,

e IIPMHUMATh MOTHMBBI U APTYMEHTHI APYTUX [IPU AHAIU3E PE3YIbTATOB AEATEIbHOCTH;

e TPHU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLITUOKH.
B mnporecce nocTukeHUs JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MPOTpPaMMbl MO (PU3UKE MJIi YPOBHSI CPEIHEro OOIIero
o0Opa3oBaHus y 00y4arOIIMXCsl COBEPIIICHCTBYETCS AMOIMOHATIBHBIN UHTEIUICKT, MPE/Ioaraoimuii chopMIUPOBAHHOCTS:

e CaMOCO3HAHMS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE, BUCTh HAIIPABIICHUS Pa3BUTH
cOOCTBEHHOI SMOIIMOHANIBHOM c(hephl, ObITh YBEPEHHBIM B ce0¢€;

e CaMOPETYyJIUPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHUE,
CIOCOOHOCTh aIaNTUPOBATHCS K SMOIMOHATBHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;;

e BHYTPEHHEW MOTHUBAIMH, BKIIOYAIOMIEH CTPEMIICHUE K IOCTUKEHUIO LIETU U yCEXY, ONTUMU3M, MHUIIUATUBHOCTh, YMEHHE
JICCTBOBATh MCXO/ISI M3 CBOUX BO3MOXKHOCTEM;

e OMIIATHH, BKIIOYAIOIIEH CITOCOOHOCTh TOHMMATh AYMOIIMOHAIILHOE COCTOSIHUAE JIPYTUX, YIUTHIBAThH €r0 MPHU OCYIICCTBICHUH
00111eHu s, CTOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKIIOYAIONIUX CIIOCOOHOCTH BHICTPAaUBATh OTHOIIEHUS C IPYTUMU JTFOABMU, 3a00TUTHCS, MPOSIBIISATH
MHTEPEC U pazpeniaTb KOHQIUKTHI.



HpeIlMeTHble PeE3yIbTATDI

10-#i kiace

K xoniy o0yuenus B 10-M KJiacce mpeIMETHBIC Pe3y/IbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y
0o0y4Jaronnxcst yMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MeCTO (Pu3MKu B (POPMHUPOBAHWUU COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B
Pa3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUUECKOMN AEATEIBHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS HU3YyYEHHBIX (U3MUECKUX MOJIeei: MaTepuaibHasi TOYKa, WHEpIMalbHAs CUCTEMa
oTcuera, abCOJIIOTHO TBEPJOE TEJO, UACAIbHBIA Ta3, MOJEIN CTPOEHHUS Ta30B, JKUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelIeHnn (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pusmyeckue SBIEHUs (MPOIECChI) M OOBACHATh MX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISPHO-
KMHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U DJIEKTPOJAMHAMHUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJUHEHHOE
JIBMKCHHUE, CBOOOHOE MMAaICHUE TEJ, IBUKEHUE 110 OKPYKHOCTH, MHEPIIUS, B3aUMOIeUcTBUE Tell, TudPpy3us, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHE KHIAKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00beMa TeJl MpU HarpeBaHUM (OXJIAKIEHUU), TEIIOBOE
paBHOBECHE, HWCIIapeHWe, KOHJICHCAIUS, IUIABJICHHE, KPUCTA/UIM3AIUs, KHUIICHHWE, BJIAJKHOCTh BO3MyXa, ITOBHIIICHHEC
JABJICHUS Ta3a MPH €ro HarpeBaHWM B 3aKPHITOM COCYE, CBSA3b MEKIY MapaMeTpaMH COCTOSHHUS Ta3a B W30IPOIleccax,
ANICKTPHU3AINS TEJl, B3AaUMO/ICHCTBHE 3apsIOB;

OTIMCHIBATh MEXAaHWYCCKOE JIBIKEHUE, WCTOB3Ys (U3MUYECKUE BEJIMYMHBI: KOOPAWHATA, MyTh, TIEPEMEIICHHUE, CKOPOCTb,
YCKOpEHHE, Macca Tejla, CHjla, UMITYJIbC Tejla, KWHETHYeCKash SHEPTHsl, OTCHIIMAIbHAS DHEPTHs, MEXaHWJeckas padora,
MEXaHUYeCKas MOIIHOCTh; MPH OMUCAHWW TPABWIBHO TPAKTOBATh (M3MYECKUH CMBICT HCIIOJIB3YeMBIX BEIIMYWH, WX
0003HAUCHUS U SIUHUIIBI, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU BETUINHAMUY;
OTIMCHIBATh N3YUCHHBIC TETUIOBBIE CBOMCTBA TEIl M TETUIOBHIE SBJICHUSI, UCTIONB3Ys (DM3MUECKUE BETMUMHBI: JTaBJICHHE Ta3a,
TEeMIIepaTypa, CpeaHss KUHETHYeCKas DSHEPIrHs XaOTHYECKOTO JIBIDKCHHSI MOJICKYJ, CpPEIHEKBaJpaTUdHAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI JHeprus, padbora rasza, K03(PQUIIUEHT MOJE3HOTO ICUCTBHUS TEIJIOBOTO
JIBUTATEJSI; TIPU OMUCAHUU TPABWIHHO TPAKTOBATH (DPU3MYECKUN CMBICI HCIIOJIB3YeMbIX BEIUYHH, WX OOO3HAYEHUS H
SIMHUIIBI, HAXOUTh (DOPMYJIbI, CBSI3BIBAIOININE JAaHHYIO (PM3HUECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;



ONKCHIBATh HM3YUYECHHbIE HJIEKTPUUECKHE CBOMCTBA BEIIECTBA W AJIEKTPUUECKUE SBIEHUS (TIPOLECCHI), HCIONb3Ys
bu3nueckue BETUYMHBL DJIECKTPUUYECKUN 3apsiyl, IJICKTPUYECKOE TMOJie, HANpSHKEHHOCTh MOJs, MOTEHIHAN, Pa3HOCTh
MOTEHIIMAJIOB; IIPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3NYECKUN CMBICI HCHOJb3YEMbIX BEJIMYUH, UX O0O3HAUCHUS U
CIMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEJIMYMHAMU;

aHANIM3UPOBaTh (PU3UUYECKUE TPOIECCHl M SBJICHUS, HCHOIB3Ys (PU3MUECKUE 3aKOHBI M MPHUHIUIBL: 3aKOH BCEMHUPHOTO
tarorenus, [, II u III 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHS MEXAHUYECKOM IHEPruH, 3aKOH COXPAHEHUS HUMITYJIbCA,
MPUHITUI CYTEPIIO3UIIMHA CHJI, TIPUHITAIT PABHONPABUS WHEPITHATBHBIX CHCTEM OTCYETa, MOJICKYJISIPHO-KHHETUICCKYIO
TEOPHUIO CTPOEHUS BEIIECTBA, FA30BBIC 3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW SHEPTUU TEIIOBOTO JIBIKEHUS MOJIEKYI C
aOCOJIIOTHON TeMIIepaTypol, MePBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHHS IEKTPUIECKOTOo 3apsiaa, 3akoH KyroHa,
IpU 3TOM pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEeMaTHUYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHITh OCHOBHBIC TPHUHITUIIBI JIEHCTBHUS MAIWH, TPUOOPOB W TEXHUYECKHX YCTPOMCTB; pa3iWyaTh YCIOBUS HX
0€30macHOr0 UCIOIL30BaHUsI B TIOBCETHEBHON KU3HH,

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIEIOBAHUI0 (U3MUECKUX SIBJICHUH W MPOIECCOB C HCIOJIb30BAHUEM IMPSMBIX H
KOCBEHHBIX W3MEpPEHUH, MPU ATOM (OPMYJIHPOBATH MPOOJIEeMy/3alady M TUIOTE3Y y4eOHOTrO SKCIEPUMEHTa, COOMpPATh
YCTaHOBKY M3 MIPEIIOKEHHOTO0 000PY10BaHMUSI, POBOIUTH OMBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE HU3MEPEHHS (U3MUECKUX BEIWYWH, MPU ITOM BBIOMPATh ONTUMAJIbHBINA CIOCOO
U3MEPEHUS U UCTIOIh30BATh U3BECTHBIC METO bl OIICHKU MOTPEITHOCTEH U3MEPEHHUI;

UCCJICOBATh 3aBUCHUMOCTH MEXKIY (PU3NYECKHUMH BEIMYMHAMH C WCIOJB30BAHHEM TMPSAMBIX H3MEPEHHH, TPU STOM
KOHCTPYHPOBATh YCTAHOBKY, UKCHPOBATH PE3YNIbTATHI MMOTYYSHHON 3aBUCUMOCTH (PU3NYSCKUX BEJIMYUH B BHJIC TAOJIHI U
rpaduKoB, JIeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICI0OBaHHUS,

coOrofaTh mpaBmiia 6€30MacHOTO TpyJa MPHU MPOBEACHUU HCCIEAOBAHUN B paMKaxX yuyeOHOro IKCIEPUMEHTa, Y4eOHO-
UCCIICIOBATENILCKON M TIPOCKTHOW JEATENBHOCTH C HCIOJIb30BAHUEM HW3MEPHUTENbHBIX YCTPOMCTB M JabOPaTOpPHOTO
000pyI0BaHUS,

pemaTh pacdeTHBIC 3aJlaydl C SBHO 33JaHHON (PU3NYECKOW MOJIETbI0, UCTONIB3Ys (PH3MYecKre 3aKOHBI M MPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJOBHS 3aJaydl BBIOMPATh (PU3MUYECKYIO MOJIEb, BBIACIATh (U3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOMUMBIC JI €€ PEIICHUs, TMPOBOJIUTH PACUEThl U OICHUBATH PEATLHOCTH TMOJYYEHHOTO 3HAYEHUS (DU3UIECKOU
BEITUYMHBL;



pelath KayeCTBEHHBIC 3aJayd: BBICTpaMBaTh JIOTUYECKH HEMPOTUBOPEUYMBYIO IIETIOUKY PACCYXKIEHUM C OIMOpOM Ha
W3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBJICHUS,
HCIIOJB30BaTh MPU PEHICHUH YYEOHBIX 3aJlad COBPEMEHHbIe HMH(GOPMAIMOHHBIE TEXHOJOTHHM JUIS  IIOWCKAa,
CTPYKTYpPHPOBaHUS, UHTEPIIPETAIIMH U TPEJCTABICHUS y4eOHOW M HAaY4YHO-TIOMYJISIPHOH HH(pOpMAIUH, TOJTYUYCHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOPMAITHIO;
MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYyOCKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB
OKPY>KaloIlero Mupa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
WCIIOJIB30BaTh TEOPETHUUECKUE 3HAHUA MO0 (U3MKE B TIOBCEIHEBHOM >KM3HU JUIsi OOecleueHus: OE€30MacHOCTU IpU
oOpailleHu ¢ MNpuOOpaMu W TEXHUUYECKUMH YCTPOMCTBAMH, JJIsi COXPAHEHUs 3J0pOBbSi U COOJIOCHUS HOPM
HKOJIOTUYECKOTO MOBEJICHUS B OKPY KaloIlel cpefie;
paboTaTh B TpPYIIE C BBINOJHEHUEM PA3JIUYHBIX COIMAIBHBIX PpOJEH, TUIAHUPOBATh PaOOTy TPYIIIbI, PALMOHAIBHO
pacrpenensiath 00s3aHHOCTU W IUIAHUPOBATH JICSATEILHOCTh B HECTAHJAPTHBIX CHUTYallMsX, aJ€KBaTHO OLICHMBATH BKJIA]l
Ka)XJIOT0 M3 YYaCTHUKOB IPYMIIBI B PEIICHUE pacCMaTpHUBaeMOi TIPOOJIEMBI.

11-i kiaacce

K koniy obyuenus B 11-M KJ1acce peIMETHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTH Y
0o0y4Jaronnxcst yMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (Pu3MKu B (POPMHUPOBAHWUU COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B
Pa3BUTUH COBPEMEHHOW TEXHUKH WM TEXHOJOTMH, B TMPAKTUYECKON MAEATEIBHOCTH JIIOJEH, LEIOCTHOCTh U €IUHCTBO
bu3nYecKoi KapTUHBI MUPA,

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS] W3YYEHHBIX (PU3MUECKUX MOJENIeH: TOYEHHBIA DJIEKTPUUYECKHUM 3apsl, Jyd CBETa,
TOYEUYHBIN HCTOYHUK CBETA, A/IepHAst MOJICTh aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO Sipa MPH pelieHur (U3HNIeCKuX 3a1a4;
pacno3HaBaTh (pu3MYeCKue SBICHHS (MPOIECChI) U OOBICHATh MX HA OCHOBE 3aKOHOB JJICKTPOJMHAMUKH M KBAHTOBOU
(GU3UKHU: dIEKTpUYECKasi TPOBOJUMOCTD, TETNIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAsT WHAYKIMS, JEHUCTBHE MArHUTHOTO TOJS HA MPOBOJHUK C TOKOM W JBIDKYIIMICS 3aps,
JIEKTPOMArHUTHBIE KOJEOAHWsT W BOJHBI, NPSIMOJMHEHHOE pACHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJsSpU3alus CBETa, aucrepcus cBera, (orosnekTpuueckuit rddext (dhotorddexr),
CBETOBOE [IaBJICHWE, BO3HUKHOBEHHUE JIMHEWYATOrO CIEKTpa aromMa BOJOPOJA, €CTECTBEHHass M HCKYCCTBEHHas
PaAMOAKTUBHOCTH;



ONKCHIBATh M3YyUYEHHbIE CBOMCTBA BEIECTBA (AJIEKTPUUECKUE, MATHUTHBIE, ONTUYECKHUE, SJEKTPUUYECKYIO MPOBOJIUMOCTh
Pa3IMYHBIX CPEJ) U AIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUUHBI: AIEKTPUUECKUI 3apsij,
CUJIa TOKA, AJIEKTPUUYECKOE HANPSHKEHUE, JIEKTPUYECKOE CONMPOTHUBJIEHUE, PA3HOCTh IMOTEHUHMANIOB, 3JIEKTPOABUKYIIAS
cuia, paboTa TOKa, MHAYKIIMS MArHUTHOrO MOJjs, cuiia Amriepa, cuia JlopeHia, MHAYKTUBHOCTh KaTYIIKH, SHEPTHUs
AIEKTPUUECKOTO U MAarHUTHOTO MOJIeH, MepHuoj U YacToTa KojeOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsij U Cuja TOKa B
IpOLIECCE TapMOHUYECKUX DSJIEKTPOMArHUTHBIX KOJIEOAHUM, (POKYCHOE pPACCTOSIHUE M ONTHYECKash CWJIa JIMH3bI, MPU
ONMCAHUM MPABUILHO TPAKTOBATh (PM3MUECKUI CMBICI UCIIOJIb3YyEMbIX BEIMYHUH, UX 0003HAYEHUS U €IMHULIbI, YKa3bIBaTh
(GopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMUYMHAMU;

ONKCHIBATh H3YyYEHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCHONb3Ys (PU3HUECKHE BEJIMYUHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTA CBETA, SHEPIUsl U UMIYJIbC (POTOHA, NMEPUOJ MOJIypachaga, SHEPTHs
CBA3M ATOMHBIX fJ€p, NpPU ONUCAHWUU MPABUIBHO TPAKTOBATh (PU3MYECKUH CMBICI HCIOJIb3YEMBIX BEJIUYUH, HUX
0003HAUEHUS U €UHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAOIINE TAHHYIO (PU3MYECKYIO BEIMYMHY C APYTMMHU BEJIMYMHAMU,
BBIUUCIIATH 3HaU€HNE (PU3NYECKOMN BEINYNHBI;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBICHUS, UCHOJb3Ysl (PU3NUYECKUE 3aKOHBI M MPUHLMIBL: 3aKOH OMa, 3aKOHBI
NIOCJIEIOBATENBHOIO W IAPAJUIEIBHOTO COEAUHEHUs] NMPOBOJHMKOB, 3aKOH JlKoyis—JIeHna, 3aKOH 3J€KTPOMarHUTHOMN
VMHAYKIUHU, 3aKOH NPSIMOJIMHEWHOI'O PAacCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI MPEJOMIICHHS CBETA,
ypaBHeHue DiHiTeiHa 115 GoTorddexTa, 3aKOH COXpaHEHUs! SHEPTUH, 3aKOH COXPaHEHHs UMITYJIbCa, 3aKOH COXPAHEHUs
IIEKTPUYECKOTr0 3aps/ia, 3aKOH COXPAHEHUs MAcCOBOIO 4HMCJa, MOCTyJaThl bopa, 3aKOH paJnoakTHBHOIO pacnaia, Ipu
ATOM pa3jinyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (IpaHHUILIbI, 00JIaCTH)
PUMEHUMOCTH;

ONpeeNsaTh HAPABJICHHE BEKTOPA UHIYKIIMA MarHUTHOTO MOJIsi TPOBOJHUKA C TOKOM, CHIIbI AMIiepa U cuiibl JIopeHiia;
CTPOUTH U OMHUCHIBATh U300pAKEHUE, CO3/1ABAEMOE TNIOCKUM 3€pKaioM, TOHKOU JIMH30M;

BBINIOJIHATh JKCHEPUMEHTHI MO MCCICIOBAHUIO (PU3MUYECKHX SIBJICHUI W MPOLIECCOB C HCIOJIb30BAHUEM MPIMBIX U
KOCBEHHBIX M3MEpPEHUi: Mpu 3ToM (OpMYIUpOBaTh MpoOsieMy/3a1adyy U THUIOTE3y Y4eOHOro 3KCIepUMEHTa, coOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO0 000pYy10BaHMUS, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh MPSMbIE M KOCBEHHbIE H3MEpEHUs (U3NUECKUX BEJIWYUH, MPHU STOM BBIOMPATh ONTHUMANbHBINA CIIOCOO
U3MEPEHHUS U UCII0JIb30BAaTh U3BECTHBIE METObI OLIEHKH MTOTPEUIHOCTEN N3MEPEHMIA;



UCCIIEIOBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYMH C HCIOJB30BAaHUEM IPSIMBIX U3MEPEHMU: NMPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUpPOBATh pe3ysIbTaThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX BEJIWYUH B BUJE TAaOIUL U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEOBAHMS;

coOiroaarh mpaBwiia 0€30MacCHOrO TpyJa MpHU MPOBEACHUU HCCIEIOBAHUN B paMKaX YYEOHOIO 3KCIEpUMEHTa, y4eOHO-
UCCIIEIOBATENIbCKON M TMPOEKTHOW JEATENIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0BaHUS,

pemaTh pacyeTHbIe 3aJayd C SBHO 33JaHHON (PU3MYECKOM MOJIENbI0, UCHOJIb3Ys (PU3MYECKHe 3aKOHBI M MPUHLUIIBI, Ha
OCHOBE aHaJiM3a YCJIOBMS 3aJaud BBIOMPAaTh (PU3MYECKYIO MOJIENb, BBIACIATh (PU3HUECKHUE BEIUYUHBI U (HOPMYJIBL,
HEOOXOIUMBIE JJI1 €€ PEIICHUs, TPOBOJUTH PACYETHl U OLICHUBATh PEATBHOCTh MOJYYEHHOI'O 3HAY€HUs (PU3NYECKOU
BEJIUNYMHBL;

pemaTh Ka4eCTBEHHBIE 3aJauM: BBICTPAUBATH JIOTMYECKH HENPOTHBOPEUMBYIO LEMOYKY PACCYKJIECHUW C OMNOpOM Ha
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUYECKUE SIBJICHUS;

UCIOJb30BaTh MpPHU pEHIeHHH YYeOHBIX 33aJad COBpPEMEHHble HWH(GOPMAIMOHHBIE TEXHOJIOTUM Ul TIOMCKa,
CTPYKTYpUPOBAHHUS, UHTEPIPETALIMU U TPEICTaBICHUS Y4eOHON M HAy4YHO-MOMYJISIPHON MH(pOpMAIUH, MOTYyYCHHON W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOIydaeMyto HH(OpMAIINIO;

OOBSACHATh MPUHIMIBI JIEHCTBUS MAIlMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, paziuyarh YCJIOBHS UX O€30MaCHOTO
UCITIOJIb30BAHUS B ITIOBCEHEBHOM KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUMCKHUX U 3apyOekHBIX YUEHbIX-(PU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLECCOB
OKPY’KaIOILIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAaHUA MO (PU3MKE B TOBCEIHEBHOW >XHM3HU i oOecreueHuss Oe30MacHOCTH MpH
oOpamieHun ¢ npuOOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH, JUIsl COXPAHEHHsS 3JI0pOBbsi M COOJIOJECHHS HOPM
HKOJIOTUYECKOTO MOBEJECHMSI B OKPYIKAIOLIEN CpEIE;

paboTath B TpyNIe C BBINOJIHEHUEM PA3JIMYHBIX COIMAIbHBIX POJIEH, IJIAHUPOBATH PabOTy TPYIIIbI, pPalMOHAIBHO
pacrnpenenaTh 00s3aHHOCTU U IUIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CHUTyalUsiX, aIeKBaTHO OLICHMBATh BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC



Kosun4yecTBo 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue a3leJioB MU TeM undppoBbIie
Ne ni/mt P Konrpoasusie | [IpakTuueckue (1ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3rKa U METOIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/ 741672
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuoreka [JOK
21 Kimnematitica > L https://m.edsoo.ru/7f41bf72
bu6mmorekxa [IOK
2.2 7
Hlunamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7FA1bF72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuorexa [JOK
' TEOpHU https://m.edso00.ru/7f41bf72
bu6mmorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24



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

Pasnea 4. JIEKTPOJUHAMUKA

bubmuoreka [JOK
1 MeKTpOCTATIRA 10 ! https://m.eds00.ru/7f41bf72
4.9 [locTosiHHBIM 31eKTpUUYeCKUil TOK. TOKHU B 12 1 1 bubmmorexa [IOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PezepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 4
IMOYPOYHOE IIJNTAHUPOBAHUE
10 KJIACC
n/n Tema ypoka KonuuectBo yacos DneKkTpoHHBIE IM(POBBIE 00pa30BaTENbHBIC
Bceero || KonTposnbHbie [TpakTuueckue pecypceel
paboThI paboThI
1 ||®usuka — Hayka o mpupoae. Hay4nsie 1 bubnuoreka LIOK https://m.edsoo.ru/ff0c32e2
METOJIbI TIO3HAHHS OKPYXKAIOIIET0 MUPA
2 |Poab u MecTo Gpu3uKH B POPMUPOBAHUH 1 bubmmoreka LIOK https://m.edsoo.ru/ff0c33e6
COBPEMEHHOM HAYYHOU KapTUHBI MUpa, B
NPAKTHYECKOM eI TEIbHOCTH JIIOJICH
3 ||Mexannueckoe IBUKEHHUE. 1 bubaunoreka I{OK https://m.edsoo.ru/ff0c3508
OTHOCUTETHHOCTh MEXaHUYECKOTO
nBrkeHus. [lepemenienue, CKOPOCTb,
YCKOpEHHe
‘4 ‘PaBHOMepHOG NPSMOJIMHEHHOE JBHKCHUE ’BI/I6J'II/IOT€K3 LIOK https://m.edsoo.ru/ff0c3620
5 ||PaBHOYCKOpEHHOE MPSMOIMHEHHOE bubmuoreka IIOK https://m.edsoo.ru/ff0c372e

IBIDKEHUEC
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/o

Tema ypoka

KonunuectBo uacoB

Bcero

KoHntposnbnsie
paboThl

IIpakTrueckue
paboThI

DnekTpoHHbIe IU(POBBIE 00pa3oBaTEIbHBIC
pecypcesl

Bxoanas koHTpoapHas padbora (TecT).
CBo0OosiHOE MajieHue. Y CKOpeHue
CBOOOTHOTO TIA/ICHUS

bu6mmoreka L{TOK https://m.edsoo.ru/ff0c39cc

KpusonnHeliHOe aBuxkeHue. J[BrxeHue
MaTepUaIbHON TOUKHU IO OKPYKHOCTH

bubmmoreka [{OK https://m.edsoo.ru/ffOc3ada

[Ipunuun otHOcuTenbHOCTHU ["anunes.
HuepupnanbHbIe CUCTEMBI OTCYETA.
[TepBriit 3akoH HproToHA

bubnuoteka LIOK https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [Ipuninun
cynepno3uiuu cuil. Bropoit 3akoH
HerotoHa 1 maTepuanbHON TOUKU

bubnunoteka LIOK https://m.edsoo.ru/ffOc3be8

10

Tpernii 3akon HeroToHa s
MaTEepUAIBHBIX TOYEK

bubmmoteka [{OK https://m.edsoo.ru/ffOc3be8

11

3akoH BCEMHPHOT'O TATOTCHUA. Cuna
TAXCCTH. HCpBaSI KOCMHYCCKasA CKOPOCTh

bubmuoteka [{OK https://m.edsoo.ru/ff0c3d00

‘Cnna ynpyroctu. 3akoH ['yka. Bec Tena

[buGmorexa ITOK https://m.edsoo.ru/ff0c3e18

13

Cuna tpenus. Koapdunment tpenus.
Cua copOTHBIICHUS TIPH IBUKCHUN
TeJa B )KUAKOCTH MITH ra3e

bubmunoteka L{OK https://m.edsoo.ru/ffOc3f76

14

[TocTynarenbHOE U BpalareibHOe
JBIDKEHHUE a0COJIFOTHO TBEPOTO Tea.
MowmenTt cunbl. Ilnedo cunel. YciaoBus
pPaBHOBECHS TBEPAOTO TENIA

bubmmoteka [{OK https://m.edsoo.ru/ff0c41a6

15

NMnynbsc MaTeprabHOW TOUYKH, CUCTEMBI
MaTepHaJIbHBIX TOYEK. MIMITyIbC CHIIBL.
3aKOH COXpaHECHMs UMITYJIbCA.
PeaktuBHOE NBUKEHUE

bubmuoreka IOK https://m.edsoo.ru/ff0c43d6
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/o

Tema ypoka

KonunuectBo uacoB

Bcero

KoHntposnbnsie
paboThl

IIpakTrueckue
paboThI

DnekTpoHHbIe IU(POBBIE 00pa3oBaTEIbHBIC
pecypcesl

16

PaboTa 1 MOIIHOCTb CHIIBI.
Kunerndeckast sHeprust MaTrepuaabHON
Touku. Teopema 00 u3MeHEeHUN
KMHETUYECKOU SHEPruu

bubmmoreka [{OK https://m.edsoo.ru/ff0c4502

17

[ToreHunanbHas s3Heprus.
[ToreHunanpHas SHEPIUs yupyro
neOpMUPOBAHHON MPYKUHBI.
[loTenunanpHas 3Heprus Teia BOIM3U
MOBEPXHOCTU 3EMIIH

bubaunoteka LIOK https://m.edsoo.ru/ffOc461a

18

[IorennmanpHble U HENOTEHIMAIBHbIE
cuibl. CBsi3b pabOTHI HEMTOTEHITUATBHBIX
CHUJI C U3SMEHEHUEM MEXAHUYECKOU
SHEPTHH CHUCTEMBI TeJ. 3aKOH COXpPaHEHUS
MEXaHUYECKOM SHEPrUun

bubnunoteka [IOK https://m.edsoo.ru/ffOc478c

19

JlaboparopHas pabota «lccnegoBanue
CBSI3U PaOOTHI CUJIBI C U3MEHEHHUEM
MEXaHUYECKON YHEPTUU TeJla Ha IPUMEPE
pPACTsDKEHUS PE3UHOBOTO JKI'yTay

20

KonTpomnpHas pabota mo Teme
«Kunemaruka. /[nHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

bubmmoteka [{OK https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TOJOKEHUST MOJEKYIISIPHO-
KMHETUYECKOU TeoprH. bpoyHOBCKOE
nswkenue. Auddysus

bubmmoteka [{OK https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U B3aUMOJICUCTBUS
yacTul BenecTsa. Monenu cTpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
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/o

Tema ypoka

KonunuectBo uacoB

Bcero

KoHntposnbnsie
paboThl

IIpakTrueckue
paboThI

DnekTpoHHbIe IU(POBBIE 00pa3oBaTEIbHBIC
pecypcesl

23

Macca mounekyin. KonndecTBo BeliecTsa.
[TocTostnuas ABoraapo

24

TermmoBoe paBHOoBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenscus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubmmoteka L{TOK https://m.edsoo.ru/ffOc4fde

26

AbGconoTHas TeMieparypa Kak Mepa
CpeHEW KMHETUYECKOM SHEPTUn
JBUKCHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

bubnunoteka [IOK https://m.edsoo.ru/ffOc511e

27

AMUHUCTpATUBHAS KOHTPOJIbHAS
pabora. 3akon JlanbToHa. ['a3oBbie
3aKOHBI

28

JlaGopartopHas pabota «/ccnenoBanue
3aBUCHUMOCTHU MEX]y IapameTpaMu
COCTOSIHUS Pa3peKEHHOI0 Ta3a

29

N3omponeccel B nacaIbHOM rase u ux
rpaduyeckoe npeacTaBieHue

bubmunoteka LIOK https://m.edsoo.ru/ffOc570e

30

Bnytpennss sneprus
TepMOHHHaMH‘IeCKOﬁ CUCTCMBbI U
crmocoOblI €€ u3mMeHenus. KonuyecTno
TEIUIOTHI U paboTa. BHyTpeHHss sHEeprust
OJIHOATOMHOT'O MACaJIbHOI'O ra3a

bubmmoteka I{OK https://m.edsoo.ru/ff0c5952

31

‘BI/II[BI Teronepeayn

[Bu6morexa [IOK https:/m.edso0.ru/ff0c5¢36 |

32

VY nenbpHas TEMIOEMKOCTD BEIIECTBA.
KonmuecTBo TemIoTh npu
Teronepenade. AnuabaTHBIN mporecce

bubmmoteka [{OK https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

/1 Tema ypoka KonuuecTBo yacos DnekTpoHHbIe IU(POBBIE 00pa3oBaTEIbHBIC
Bcero || KoutposbHbie [IpakTryeckue pecypceel
paboThl paboThI

33 |[IepBblii 3aKOH TEPMOIUHAMUKH U €TO 1 bubmmoreka LIOK https://m.edsoo.ru/ffOc5efc
IPUMEHEHHE K H30IpoIieccam

34 |HeoOpaTtuMoCTh MPOLIECCOB B IPUPOIC. 1 bubmuoteka LIOK https://m.edsoo.ru/ff0c6230
BTopoii 3ak0OH TepMOIMHAMUKHN

35 ([Ipunnun geiicteus u KITJ[ TermoBoit 1 bubimoreka L{TOK https://m.edsoo.ru/ff0c600a
MaIllHHBI

‘36 ‘L[I/IKJ'I Kapno u ero KIIJ] H H H H ’

37 || 9xonoruueckue mpooIeMbl
TETJIOPHEPTETUKU

38 || Obo06maromuit ypok «MonexkymnspHas 1 bubnuorexa LIOK https://m.edsoo.ru/ff0c6938
¢uznka. OCHOBBI TEPMOAMHAMUKI

39 |[KonTposbHast paboTa 1o Teme 1 1 bubmmoteka LIOK https://m.edsoo.ru/ff0c6a50
«MormnekynspHas pusrka. OCHOBBI
TEPMOIMHAMHUKI

40 |TTapooOpa3oBaHue U KOHICHCAIIUSI. 1 bubmmoreka [TOK https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunenue

41 ||AGCorOTHAs U OTHOCUTEIbHAS 1 bubmmoreka I{OK https://m.edsoo.ru/ff0c64d8
BJI&XKHOCTH BO3yXa. HachIIeHHbIH map

42 ||Teépnoe Teno. Kpucrammnyeckue u 1 bubmmoreka LIOK https://m.edsoo.ru/ff0c65f0
aMmopdHbIe Tea. AHU30TPOITHS CBOMCTB
KpucTayuioB. JKuIKue KprCTasibl.
CoBpeMeHHbIE MaTEepHaIIbI

43 |[lnaBnenue v KpUcTaIu3anus. Y genbHas 1 bubaunoreka I{OK https://m.edsoo.ru/ff0c6708
TeruioTa miasiaeHus. Cyonumanus

‘44 HYpaBHeHHe TEIUTOBOrO OajgaHca H 1 H H HBI/I6J'II/IOTeKa HOK https://m.edsoo.ru/ff0c6820 ’

‘45 HSneKTpI/Baunﬂ TeN. DIEKTPUUECKUI H 1 H H HBI/I6J'II/IOTeKa IHOK https://m.edsoo.ru/ffOc6bcc ‘



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

/o

Tema ypoka

KonunuectBo uacoB

Bcero

KoHntposnbnsie
paboThl

IIpakTrueckue
paboThI

DnekTpoHHbIe IU(POBBIE 00pa3oBaTEIbHBIC
pecypcesl

‘3apﬂz[. IIBa BHUJA JJICKTPUYCCKHUX 3apsi/10B

46

IIpoBOIHMKH, TUATIEKTPUKH U
MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa

bubanoreka I{OK https://m.edsoo.ru/ffOc6bcc

47

BsaumoneiictBue 3apsiioB. 3aKoH
Kynona. Touyeunslii aneKTpU4ecKuit
3apsn

bubmmoreka LIOK https://m.edsoo.ru/ffOc6ces

48

Hanpssk€HHOCTB ANMEKTPUYECKOTO MOJIS.
[IpuHIMI cyneprno3uLuy 3JIeKTPUIECKUX
nosiel. JIuaum HanpsHKEHHOCTH

bubimoreka LIOK https://m.edsoo.ru/ffOc6df2

49

PaGora cuit 31eKTpoCcTaTuuecKoro mosl.
TTorennuan. Pa3HoCTh MOTEHIIMATIOB

bu6mmoreka [{OK https://m.edsoo.ru/ffOc6f00

50

HpOBOI[HI/IKI/I H JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[HC)JICKTPH‘IGCK&?I IMPOHUITACMOCTDb

bubmmoreka [{OK https://m.edsoo.ru/ff0c7018

‘3H€KTpOéMKOCTB. Kongencarop

|BuGmorexa IIOK hitps://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD MJIOCKOT0
KOHJIEHCAaTOpa. DHEPrus 3apsHKEHHOTO
KOHJIEHCATOpa

bubmmoteka [{OK https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHOHMI 1ENCTBAS U IPUMEHEHHE
KOH/IEHCAaTOPOB, KOIIUPOBAJILHOT'O
amnmnapara, CTpyHHOTO IIPUHTEPA.
DneKTpocTaTHYecKas 3allnTa.
3a3eMIIeHHE 3IIEKTPOIpUOOPOB

‘55 ”9neKTqueCKHﬁ TOK, YCJIOBUS €r0

[



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

/o

Tema ypoka

KonunuectBo uacoB

Bcero

KoHntposnbnsie IIpakTrueckue
paboThl paboThI

DnekTpoHHbIe IU(POBBIE 00pa3oBaTEIbHBIC
pecypcesl

cymiectBoBaHus. [Tocrosaunsiil Tok. Criia
toka. Hanpsbxenue. ConpoTuBieHue.
3akoH Oma aJid yyacTka 1uenu

56

[NocnenoBarenpHOE, TApaLIEIBHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOIHUKOB.
JlabGopaTtopHas padora «M3yueHue
CMEIIIAaHHOTO COCTUHEHHMSI PE3UCTOPOBY

0.5

bubimoreka LIOK https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubmunoteka LIOK https://m.edsoo.ru/ff0c7838

58

3axoH OMa 17151 OJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucTOUHNKA TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHHS

0.5

bubmmoreka L{TOK https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh COIPOTHBIICHUS
METAIIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

60

[TpomexxyTouHasi aTTeCTallMOHHAS

paboTa.DeKTpuIECKHii TOK B BAKYyMe.
CBoOIICTBA JIEKTPOHHBIX ITYYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAS U
IpUMecHas MpoBOoAUMOCTb. CBolCTBa
p—n-nepexona. [lonynpoBoaHNKOBBIE
npuOopbI

bubmmoteka [{OK https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
pacIuiaBax 3JIEKTPOJIUTOB.

bubmuoreka I1OK https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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/o

Tema ypoka

KonunuectBo uacoB

Bcero

KoHntposnbnsie
paboThl

IIpakTrueckue
paboThI

DnekTpoHHbIe IU(POBBIE 00pa3oBaTEIbHBIC
pecypcesl

DJIEKTPOTUTHYECKAS TUCCOIHAIINS.
DIEeKTPOIN3

63

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTENIbHBIN U
HECaMOCTOSITCIIbHBIN pa3psia. MoHus.
IIna3ma

bubimoreka LIOK https://m.edsoo.ru/ffOc84ae

64

DeKTpUuYecKre mMpuOoOphsl U yCTPOMCTBA U
WX MpaKTHYeCKoe mpuMeHeHue. [IpaBuia
TEXHUKHA OE€30MMaCHOCTH

bub6mmoreka L{TOK https://m.edsoo.ru/ffOc86fc

65

Ob6o06maromuit ypox
«ONEKTPOAMHAMHKAY

bubimoteka L{TOK https://m.edsoo.ru/ff0c88be

66

KonTponbHas padbora no teme
«Qnekrpocraruka. [locTosHHbII
JJIEKTPUYECKUN TOK. TOKHM B pa3iIn4HbIX
cpenax»

bubmmoteka [{OK https://m.edsoo.ru/ff0c8a8a

67

PesepBHblit ypok. KoHTponbHas paborta
1o teMe "DieKkTpoauHaMuKa’”

bubmmoteka [{OK https://m.edsoo.ru/ff0c8c56

68

Peseprubiil ypok. O600maronuii ypok mo
temam 10 kacca

bu6muoreka I1OK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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» dusuka, 10 kmace/ Msxkumies I'.41., [TetpoB M. A., Ctenanos C.B.u np-4-¢ u3n,-M.:Ilpocsemenue ,2022.-399

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

[ToapoOHbIe TOypoUHbIE pa3paboTKu K yueOHOMY KOMIUIEKTY I'.51. Msikuiena,
M.A. IlerpoBoii, «®u3uka. 10 knacc. bazoBslit ypoens» (M.: [po-

da, 2020
https://e-univers.ru/upload/iblock/fal/Oukngm400en5zcpq334iijtgqdl3iacx.pdf
https://compendium.school/physics/11klas/index.html

https://infourok.ru/opornie-konspekti-k-uchebniku-fizika-gya-myakishev-bb-buhovcev-vm-charugin-fgos-3471387.html

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

but6moreka [{OK https://m.edsoo.ru/7f4172¢



