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IHosicHUTEABbHAA 3aAIIMCKA

Pabouass mporpamma mo ¢u3MKe Ha YpPOBEHb CPEIHETrO OOIero oOpa3oBaHUs IS
obyyvaroruxcst 10—-11-x kmaccoB MbOY nuHrBuctudeckas rumHaszust Ne6 paspaboraHa B
COOTBETCTBHH C TPEOOBAHHSIMHU:

e @epaepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
Denepauuny;

e mpukaza MunoOpHayku oT 17.05.2012 Ne 413 «O6 yTtBepxkaeHHH (eaepaTbHOro
rOCyJapCTBEHHOT'O 00pa30BaTEeIbHOIO CTaHAApTa CPEeTHEro 00Iero 00pa3oBaHusmy;

e mpukaza Munmnpocpemenus ot 18.05.2023 Ne 371 «O0 yrBepxkaeHun heaepaibHON
00pa3oBaTenbHON MPOTrpaMMBbl CPETHET0 00IIET0 00pa30BaHUS;

e rmpukaza MunmnpocBemeHus ot 22.03.2021 Ne 115 «O06 yrtBepxknenuun llopsaka
OpraHu3aIMi M OCYIIECTBICHHUS 00pa30oBaTEIbHON NEATETHHOCTH IO OCHOBHBIM
oOmieo0pa3oBaTebHBIM ~ IporpamMmMaM —  00pa3oBaTENbHBIM  MPOTPaMMaM
HA4aJIbHOrO 00I1IEro, OCHOBHOT'O OOILEr0 U CPETHETO OOIIEr0 00pa30BaHuUsM»;

e KOHIICTIIIMHU MIpenoAaBaHus yuyeOHoro npeamera «Ousukay;

e KOMIUIEKCHBIM TUTAHOM MEPOIPHUATUN IO TTOBBIIICHUIO KAYeCTBA MATEMAaTUYECKOTO U
€CTeCTBEHHO-Hay4yHOro oopa3zoBanus Ha nepuon Ao 2030 roxa;

o CII2.4.2.4283-26 «CaHUTapHO-3IUAEMHOIOTMUECKHE TPEOOBAHUS K OpraHU3aLUsIM
BOCIUTAHUS H OOy4YeHHsS, OTIbIXa U O3JOPOBICHHUS JETed U MOJOACKNY,
YTBEPKACHHBIX MOCTAHOBJIEHWEM IJIaBHOTO caHuTapHoro Bpaua oT 02.06.2026 Ne
19;

e CanlluH 1.2.3685-21 «I'urnennyeckue HOPMAaTUBHI U TPEOOBaHUS K 00ECIIEUEHHUIO
0e30macHOCTH U (UM) Oe3BpEIHOCTH I YeloBeka (PakTOpoB cpeibl OOUTaHUY,
YTBEPKACHHBIX TIOCTAHOBJIEHUEM TJIABHOTO CaHUTapHOro Bpaya oT 28.01.2021 Ne 2.

[Iporpamma mno ¢uszuke 6a30BOro YpoBHSI Ha YPOBHE CPEIHETO OOIIeTro oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHHH W TpeOOBaHHMI K pe3yjbTaTaM OCBOECHHS OCHOBHOM
oOpazoBarenbHOM Tmporpammel, mpenacraBieHHbix B PI'OC COO, a Takke € y4yeTom
¢benepanbHOi paboueil mporpamMMbl BOCHUTAHMS W KOHLEMLMH MPEnojaBaHus y4eOHOro
npenMera «®usnuka» B o0pa3oBarenbHbBIX opranm3anusax Poccuiickoit ®enepanuu,
peanu3yomuX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPaMMBbI.

Copep:xanue mporpaMMbl Mo (pu3MKe HampaBieHO Ha (POPMUPOBAHHME ECTECTBEHHO-
Hay4YHOHM KapTHHBI Mupa obyvaromuxcs 10—11 knaccoB npu 00yueHuu ux ¢pusnke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOrO moxaxona. Ilporpamma mno ¢usuke
coorBercTBYeT TpeboBanusiM ®PI'OC COO k miaHUpPyEeMbIM JMYHOCTHBIM, MPEIMETHBIM U
MeETanpeIMETHBIM pe3ysibTaTaM O00yUYeHUs], a TAK)KE YUUTHIBAET HEOOXOIMMOCTh peaanu3alun
MEXITPEIMETHBIX CBsI3€il (PU3MKH C €CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Heit
OTIpEe/IETISAIOTCA OCHOBHBIE LIENH M3Y4YeHUsI (DU3UKU Ha YPOBHE CpelHEro odI1iero oopazoBaHus,
IUTAHUPYEMBbIE Pe3yJbTaThl OCBOCHMS Kypca (HU3MKH: JMYHOCTHBIE, MeTalpeIMeTHbIE,
npeaMeTHBIC (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3suke BKIIIOYAET:
e TIUIAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (pu3mku Ha 0a30BOM ypOBHE, B TOM

YrCIie TIPEIMETHBIE PE3YyIbTaThl IO TOJjaM O0yUYeHUST;
e cojepxanue yueOHoro npeamera «duszmka» mo rogam o0y4eHHUs.



Odu3uka Kak Hayka O HaumOojee OOHIMX 3aKOHAX MPHUPOAbI, BBICTyNas B KadyecTBe
y4e0HOro TMpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHHA 00
okpyxaromieM Mupe. LIkonpHbI Kypc (U3MKH — CUCTEMOOOPA3YIOIMUN I €CTECTBEHHO-
HAyYHBIX Y4EOHBIX IPEIMETOB, TOCKOIBKY (PU3NYECKUE 3aKOHBI JISKAT B OCHOBE MIPOIECCOB U
SIBJICHUH, HW3y4aeMbIX XHMHEH, Ouosoruen, (usmdyeckoil reorpadueil M acTpOHOMHUEH.
Hcnonb30BaHWe W aKTUBHOE NpHUMEHEHWE (DU3MYECKMX 3HAHWMA OINpeaessieT XapakTrep W
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B chepe SHEPreTUKU, TPaHCIOPTa, OCBOCHUS KOCMOCA,
MOJIyYCHHUSI HOBBIX MAaTEPUAJIOB C 3aJ[aHHBIMHU CBOWCTBaMU U Jap. M3ydeHue (HU3HKU BHOCHUT
OCHOBHOI BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa O0Oydarolluxcs, B
(dbopMUpOBaHHE YMEHHI NPUMEHATh HAYYHBIA METOJ| TIO3HAHWS IPH BBINOJHEHUHU WMHU
y4eOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca (u3HKM A7 YPOBHS CPEAHETO OOIIero oOpa3oBaHMs MOJOXKEH P
UJel, KOTOpble MOKHO paccMaTpUBaTh KaK IPUHLIUIIBI €70 TOCTPOESHHUS.

Wnes uenoctHocTu. B cooTBeTCTBUY C HEl KYpC ABISETCS TOTUYECKH 3aBEPUICHHBIM, OH
COJICPKUT MaTepUAIT U3 BCEX pa3ieioB (PU3UKH, BKITFOYAET BOIPOCHI KaK KIIACCHISCKOM, TaK U
COBpEMEHHOM (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hell marepual Kypca (uU3MKU 0O0beIuHEeH
BOKpPYT (U3MYECKUX Teopuidl. Bexymum B Kypce sBisieTcs (OpMUPOBAHUE MPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MAaT€puH, BELUIECTBE U TOJIE.

Wnes rymanutapusanmn. Ee peanu3arus mpeamnoiaracT HCIoib30BaHUE TYMaHUTAPHOTO
MoTeHIrana (U3NYECKOW HAyKH, OCMBICICHHE CBS3M Pa3BUTHS (GU3MKH C Ppa3BUTHEM
O6HICCTBa, a TaxKKe C MHUPOBO33PCHUYCCKMMHU, HPABCTBCHHBIMHU MW J3KOJOTMYCCKUMU
npoGieMamu.

Wnes mnpuknanHoi HampaBieHHOCTH. Kypc ¢u3uku mpeamnosiaraer 3HaAKOMCTBO C
IIMPOKUM KPYTOM TEXHHYECKUX U TEXHOJIOTMYECKUX MPHJIOKEHUH H3YYEHHBIX TEOpHM U
3aKOHOB.

Wnes skomoruzanuu peanu3yercsl MOCPEICTBOM BBEIACHUS 3JIEMEHTOB COJAEpPKaHUA,
MOCBAIIEHHBIX YKOJOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PA3BUTHEM
TeXHUKH M  TEXHOJIOTUH, a Takke OoOCyXJeHus mpobdieM  palloHaIbHOTO
MIPUPOIONOIB30BAaHNUS U IKOJIOTUYECKON 0€30IacCHOCTH.

CrepKHEBBIMH AJIEMEHTaMU Kypca (U3UKU Ha YPOBHE CpeJHEro olIiero oopa3oBaHUs
SBIIAIOTCS. (pU3nYeckue Teopuu ((PpopMHUpOBaHUE MPEACTABICHUNH O CTPYKType MOCTPOCHHUS
¢usnyeckoil Teopuu, posn (GyHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
MIPEJICTAaBICHUSIX O MPHUPOJIE, TPAHUIIAX MPUMEHUMOCTH TEOPHUH JIsl ONMUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUH U IIPOLIECCOB).

CuCTeMHO-eSTeTbHOCTHBIN MOAX0/] B Kypce (U3MKU pealu3yeTcs Mpexae BCEero 3a
CUET OpraHu3alMy YKCIEPUMEHTAIBHOMN 1eATeIbHOCTH 00yJaromuxcs. s 6a30Boro ypoBHs
Kypca HU3MKH — 5TO HCHOJb30BAHHWE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JabOpaTOpHBIX paboT, KOTOpbIE B MporpaMMe 1o (usnke oObEAUHEHBI B
OOIIMH CNUCOK YYEHHUYECKUX NPAaKTUYeCKUX palboT. BrigeneHue B yKa3aHHOM MEpevHe
1a00paTOpHBIX PadOT, NPOBOJUMBIX Ul KOHTPOJIS M OLEHKH, OCYLIECTBIISIETCS yYaCTHUKAMHU
00pa3oBaTENBHOIO TMpOLEecca MCXOJS U3 OCOOCHHOCTEH IJIAHUPOBAaHUS W  OCHAIICHUS



kaOunera ¢usuku. [Ipu sTOM obOecrneunBaeTcsi OBIaJCHHE OOYUYAIOIIUMUCS YMEHUSMU
MIPOBOJNTh KOCBCHHBIE M3MEPEHUS, MCCIEAOBAHUS 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH U
[IOCTAaHOBKY OIIBITOB I10 MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonpmioe BHUMaHME yAENseTCs pELIEHUIO PACUETHBIX U KaYeCTBEHHBIX 3a1a4. [Ipu aToM
JUISE PacUeTHBIX 3a/lad TPUOPUTETOM SIBJISIFOTCS 3a7add C SIBHO 3aJaHHOW (QHU3UYecKon
MOJEJIbIO, MO3BOJISIFOLINE PUMEHSITh U3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK U3 OJTHOTO
paszena Kypca, Tak U MHTETpUpysl 3HAHHUS U3 pa3HbIX pasfieioB. JlJis KaueCTBEHHBIX 3ajad
MPUOPUTETOM SIBJISIOTCS 3aJaHusl Ha OOBSICHEHHWE NpPOTEKaHus (U3MUECKUX SBICHUNA U
MIPOIIECCOB B OKPYKAIOLICH JKU3HU, TPEOYIOIIHe BHIOOpa (PU3NIECKON MOACTH AJIsi CUTYaIH
MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieyeHn0 yd4eOHOro mnpouecca 0a30Bblii ypOBeHb Kypca (PM3MKM Ha YPOBHE CPEIHEro
ob1rero o06pa3oBaHus JOIHKEH U3Y4aThCs B YCIOBHUAX MPEIMETHOrO KaOMHeTa (DU3UKH MU B
YCIOBUAX MHTETPUPOBAHHOIO KaOMHETa IPEAMETOB €CTECTBEHHO-HAy4YHOro LuKiIa. B
kaOuHeTe (U3MKM JOKHO OBITh HeoO0XoAumoe JaboparopHoe 000pyJaoBaHHE s
BBINOJIHEHUS] YKa3aHHBIX B MpOrpaMMe Mo (pU3MKe yYEeHHUYECKUX MPAKTHYECKUX pabdoT H
J€MOHCTPALlMOHHOE 000PYAOBaHHE.

JlemoHcTpanoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHON I0CTATOYHOCTH U 00ECTIeYNBAET MOCTAHOBKY MEPEUYHCIECHHBIX B IPOrpaMMe 1o
(1)I/I3I/IK€ KIIFOUECBBIX I[GMOHCTpaIII/Iﬁ AJI1 UCCIICAOBAHUA HU3Yy4YaCMbIX SIBJICHUH W Impoueccos,
SMIOUPUUYECKUX U (PyHIAMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGoparopHoe 000pyAOBaHKE JIJIsl YUEHUYECKUX MPAKTHUECKUX padboT popmupyercs B
BUJIE TEMaTHUYECKMX KOMIUIEKTOB M 00ECHEUMBAEeTCsS B pacueTe OJHOIO0 KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. TemaTnueckue KOMIUIEKTHI JIa0OpaTOPHOTO O0OOPYJIOBaHMS JTOJIKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUU aHAJIOTOBBIX U LIU(POBBIX MPHOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE MU POBBIX JTaOOpaTOPHUi.

OCHOBHBIMU LIEJIIMU U3YYEHUS PU3UKU B 00111EM 00pa30BAHNUH SBIISIOTCS:

(¢bopMHpOBaHHE HHTEpeca M CTPEMJIEHHS OOYYaIOIIMXCS K HAyYHOMY H3yUYEHUIO
IPUPO/IbI, pA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
pa3BUTHE TPEACTABIEHUH O HAaydHOM METO/€ TO3HaHUS U (POpMHpPOBaAHHE
UCCJIEI0BATENIBCKOIO OTHOLIEHUS K OKPY KAIOLUM SIBJICHUSM;

(dbopMUpOBaHME HAyYHOIO MHPOBO33PEHMSI Kak pe3yjibTaTa H3y4YeHUS OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dbopMupoBaHHe yMeHUI 00BSACHATH SBJIEHUS C UCIIOJIB30BaHNEM (DU3NUECKUX 3HAHUN
Y HAYYHBIX JI0KA3aTeNbCTB;

(hopMupoBaHHE NPEACTABIEHUHN O PO GUUKH JJIs pA3BUTHUSI APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUM.

JlocTiokeHne ATUX Iieliell o0ecreurBaeTCsl peleHUeM CIIeAYIOMUX 3a7a4 B Ipoliecce
M3ydeHus Kypca QU3uKHU Ha YPOBHE CPEHEr0 00111ero oopa3oBaHus:

e TPHOOpPETEeHHE CUCTEMBI 3HAHUH 00 00IMX PU3HMUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUAX, BKIIOYAs MEXaHUKY, MOJCKYISAPHYIO (H3HKY, O3JICKTPOANHAMUKY,
KBAaHTOBYIO (PM3UKY U AJIEMEHTHI aCTPOPHU3UKHY;



e (opmupoBaHHEe YMEHHMH MNPUMEHATh TEOPETUYECKHUE 3HAaHUSA I OOBSICHEHUS
¢u3nvecKkux SBICHUI B MPUPOJEC M sl MPUHATHS TNPAKTHUYECKUX PEIICHUH B
IIOBCEIHEBHOM JKH3HY;

e OCBOCHHE CIOCOOOB peIIeHMs Pa3IM4YHbIX 3a/lad4 C SBHO 3aJaHHOHN (u3mueckoi
MOJIENIBIO, 3a7ay, I0/pa3yMEBAIOLIMX CAMOCTOSITENIbHOE CO3JaHue (hru3nyecKkoin
MOJIEIH, COOTBETCTBYIOLIEH yCIIOBUSAM 3a/1a4H;

e TIOHMMaHUE (PU3NYECKUX OCHOB U NMPHUHLMIIOB JAEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX IPOLECCOB, UX BIMSAHNS HA OKPYXKAIOLLYIO CPENY;

e OBJIAJICHHE METOJAMH CAMOCTOSITENILHOTO IIJIJAHUPOBAHUS U ITPOBEACHUS (PU3HUECKUX
OKCIEPUMEHTOB, aHaJM3a W HHTEpIpeTanuu HHPOPMALUH, OIpEacIICHHUS
JIOCTOBEPHOCTH IOJIYYEHHOI'O PE3YJIbTaTa;

e CO3J@aHME YCIOBUM JUIi PAa3BUTUA yMEHUH IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOH I€ATEIbHOCTH.

Ha usyuenne ¢usuku (6a30BbIii ypOBEHb) HA YpOBHE CpeaHEro oluiero oOpa3zoBaHUs
orBoautcs 136 yacos: B 10-M kitacce — 68 yacos (2 yaca B Hezent0), B 11-M kimacce — 68 yacos
(2 yaca B HEzEIIO).

Pabouas mporpaMma OpueHTHpPOBAaHA Ha LIEJIEBBIC TPHUOPUTETHI, CHOPMYITHPOBAHHBIC B
benepanbHON pabouell mporpaMMe BOCIHUTAaHUS U B paboyeil nporpamme Bocriutanuss MbOY
JIMHTBUCTUYECKAs TUMHA3Hs Neb.

[Ipemiaraemerii B mporpamme Mo (pu3mke mnepeyeHb JaOOpaTOPHBIX U MPAKTUYECKUX
paloT sABISETCS PEKOMEHJIOBAHHBIM, YUYUTENb JI€JIaeT BBIOOP IMPOBEAEHUS JIAOOPATOPHBIX
paboT ¥ ONBITOB C YYETOM MHAMBHIyaIbHBIX OCOOEHHOCTEHN 00yUaromuxcs.

Jns  peanM3alMM  [POrpamMMbl  HCIOJIB3YIOTCS ~ y4eOHUKH, JONYLIEHHbIE K
WCIOJIb30BAaHUIO TPU  pealu3ali  UMEIOUIMX  TOCYJapCTBEHHYIO  aKKpeIUTaIlUIo
00pa3oBaTeNbHBIX MPOTrPaMM HayalbHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
00pa30BaHMsl OpPraHU3alUsAMM, OCYLIECTBISIOIMIMMU 00pa30BATENbHYIO JESATEIbHOCTD,
npukazoM Munnpocsemenus ot 22.06.2026 Ne 436:

o ®usuka, 10 xmacc/ Mskumes ['.5., byxoBues b.b., Corckuit H.H. non penaxiueit
[TapdentbeBoit H.A., AkuronepHoe obmectso «M3aarenscto "lIpocsemienne»;

o ®usuka, 11 kmace/ Msxumes I'.f., byxosues b.b., Uapyrun B.M. non penakuueit
[TapdentneBoit H.A., AkunonepHoe obmectBo «3narenscro "IIpocsemenne».

DJEeKTPOHHBIE 00pa30BaTEIbHBIC PECYPChI, TOMYIICHHBIE K HWCIOJIb30BAHUIO TIPH
peanu3aiiy HUMEIOIIMX TOCYJAapCTBEHHYIO aKKPEIWTAIlMi0 00pa30BaTeIbHBIX MPOrpaMm
HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero obmero oOpa3oBaHUS MPUKA30M
Munnpocsenienus ot 25.08.2026 Ne 591:

o Tpenaxep «Ob6naxo 3Hanuil. [llkona». @usuka, 10 kmacc OO0 «Puzukon JIad»;
e AnanTtuBHbii kKoMiuiekce 1o ¢pusuke 10 kracca OO0 «AN-CMAPTy;
e ®usuka, 10-11 xknaccet TAOY BO MI'TIY.



IlnanupyemMble pe3yjabTaTbl 0CBOEHUS
MPOrpaMMblI

OcBoenne yueOHOro npeamera «®dusnka» Ha YpOBHE CPEIHEr0 00LIero 00pa3oBaHHS
(0a30BbIil  ypOBEHb) JOJDKHO OOECHEUUTh JOCTHIKEHHE CIEAYIOIIUX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE pe3yJibTAaThl

JInyHOCTHBIE PE3yIbTaThl OCBOEHUA YueOHOro npeamera « DU3uKa» TOJKHBI OTPaXKaTh
TOTOBHOCTh U CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJACTBOBAThCS  C(HOPMUPOBAHHOMN
BHYTPEHHEH TO3ULMEN JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPHUEHTAlHM, IMO3UTUBHBIX
BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAJULMOHHBIM IIEHHOCTSIM POCCUHUCKOTO
o0mIecTBa, pacIIMPEHUE )KU3HEHHOTO OMBITA U ONBITA JCATSILHOCTH B TIPOIECCE peaTn3aiun
OCHOBHBIX HaIlpaBJICHUH BOCIHUTATEILHON JEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCKOro BOCIIMTAHUSA:

e CPOPMUPOBAHHOCTh T'PAKIAHCKOW IMO3UIUU OOYYAIOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O 4JieHa POCCUICKOTO O0IIECTBa;

e TIPUHSATHE TPaAUIIMOHHBIX 00111eYeTI0BEUECKUX TYMaHUCTHYECKUX u
JIEMOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIBHOCTh B HWHTEpPECax TPaxIaHCKOTO
o0ImiecTBa, y4acTBOBaTh B CAMOYTPABIECHUHU B 00pa30BaTeIbHONM OpraHU3aIiy;

e yYMEHHE B3aMMOJIEHCTBOBATH C COIMAIBHBIMH HHCTHUTYTaMH B COOTBETCTBHUU C MX
GYHKIIUSMU ¥ Ha3HAUYCHUEM;

e TOTOBHOCTH K TYMaHUTapPHOU U BOJIOHTEPCKOU JIEATEITHLHOCTH;

2) MNATPUHOTUYIECCKOI'O BOCIIMTAHUSA

° C(l)OpMI/IpOBaHHOCTL pOCCI/II\/’ICKOI\/’I rpancz[aHCKoﬁ UICHTUYHOCTH, IATPUOTU3MA,
e INCHHOCTHOC OTHOIICHUEC K I'OCYAaPCTBCHHBIM CUMBOJIaM, JOCTHIKCHUAM pOCCHﬁCKHX
YYCHBIX B obactu (I)I/BI/II(I/I U TCXHHUKHU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

e CcpOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO IMOBEICHHS;

e CHOCOOHOCTH OIIEGHWBATh CHUTYallMi0 H TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
JIEATEIIbHOCTH YYEHOT0;

e 0CO3HAHUE JIMYHOTO BKJIaJa B TIOCTPOEHUE YCTOMUMBOTO OYAyIIETo;

4) 3cTeTHYECKOIr0 BOCTIUTAHMSI:

e OCTETUYECKOE OTHOLIEHHE K MHpY, BKJIIOYas ICTETUKY HAy4YHOIO TBOpPYECTBA,
npUcymero (pusnueckon Hayke;



5) TpynoBoro BocnuTaHus:

e UHTEpEC K Pa3nuuHbIM cepam mpodeccHoHaNbHONW NEeSTENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKOW M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymiei npodeccun 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TUIAHbI;

e TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO i CaMOO0OPa30BaHUIO B 00J1aCTU (PU3UKU
Ha MIPOTSHKCHUU BCEH JKU3HH;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

e chOPMUPOBAHHOCTb KOJIOTUYECKON KYyJIbTYpPbl, OCO3HAHUE ITI00AIBHOIO XapaKkTepa
9KOJIOTUYECKUX MpodIIeM;

e IUIAHUPOBAHME U OCYILECTBIICHHUE IEUCTBUI B OKPYXKAIOILEH CPEIe Ha OCHOBE 3HAHUS
1esiell yCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA;

e pacHIMpEHHUE OIbITAa JEATEIBHOCTH HSKOJIOIMYECKON HampaBJIEHHOCTH HAa OCHOBE
UMeoIuXcs 3HaHui 1o usuke;

7) HEHHOCTH HAYYHOI0 MO3HAHMA:

e c(hOopMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (prU3HUECKON HAYKHU;

e OCO3HAaHUE IICHHOCTU HAYYHOW JeATENbHOCTH, TOTOBHOCTb B IPOLECCE H3YyUEHUS
(GU3UKH  OCYLIECTBIATh MPOEKTHYID UM  MCCIEIOBATENbCKYIO JESTEeIbHOCTD
MHAUBUYAJIbHO U B TPYIIIE.

B mporecce noctuxkeHus TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI 0 (pru3mKe
JUIS  yYpOBHS CpeaHero oO0miero o0pa3oBaHus Yy OOYYarOIIMXCS COBEPIICHCTBYETCS
SMOIMOHAIBHBIA WHTEJUIEKT, MPE/IoIaralomuii copMUpoOBaHHOCTS:

CaMOCO3HaHHUs, BKJIIOYAIOIIETO0 CIIOCOOHOCTh IIOHMMAaTh CBOE SMOILMOHAIBHOE
COCTOSIHUE, BUJIETh HAIPaBJIEHUS PA3BUTHS COOCTBEHHOW SMOLIMOHAIBHON CQeEpsI,
OBITH YBEpEHHBIM B ce0e;

e CAMOpPETYJHMpPOBAHUs, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32  CBOE MOBEJIEHUE, CIOCOOHOCTh  aJamlTUPOBAThCA K
SMOIHNOHAJIBHBIM U3MEHCHUAM U IPOABIIATH FI/I6KOCTB, 6BITI> OTKPBITBIM HOBOMY;

e BHYTPEHHEN MOTHBALMU, BKIIOYAOLIEN CTPEMIICHUE K JOCTHUKEHHUIO LIEHU U YCIEXY,
OIITUMHU3M, MHUIUATUBHOCTD, YMCEHUEC )ICP'ICTBOBaTL, nucxons nu3 CBOHX
BO3MOXKHOCTEH;

e DOMIIATHH, BKIIOYAKOIIEH CIOCOOHOCTh ITOHMMAaTh SMOIMOHAILHOE COCTOSHHE
JIPYTHX, YYUTHIBATh €0 MPH OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTH K COUYBCTBHIO
Y COIEPEKUBAHUIO;

e COIMANBHBIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTH BBICTpaMBaTh OTHOIICHHS C

JPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHI.



MeTanpeaMeTHbIe Pe3yJbTAThI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHLIC y‘leﬁﬂble JeHCTBUA

Ba3oBble Jjornueckue aeiicTBus:

CaMOCTOSITENILHO (POPMYITHUPOBATH U aKTyaIM3UPOBATh MPOOIEMyY, pacCMaTPUBATh €€

BCECTOPOHHE;

e ONPEIENATh UEIH ACSITEIbHOCTH, 33/1aBaTh IAPAMETPhl U KPUTEPUHU UX JOCTUKEHUS,

e BBIIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMaTPUBAEMBIX (DU3MUYECKHX
SABJICHUSIX;

e pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMBl C YYETOM aHAINW3a HMMEIOLIIXCS
MaTepHalbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

e BHOCHUTb KOPPEKTUBBI B JESTEIBHOCTb, OLIEHUBATh COOTBETCTBUE pPE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUI JAESITEIBHOCTH;

e KOOPAMHUPOBATH M BBINOJIHATH padOTy B YCIIOBUSIX PEaJbHOTO, BUPTYaJIbHOTO U

KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX IPOOJIEM.

ba3oBble ucciaenoBaTeabCcKue AeiiCTBHSA:

e BIQJETh HAy4YHOH TEPMHMHOJIOTHEH, KIIOYEBBIMH MOHATHSIMHU W METOAaMHU
(du3nyeCcKOil HayKu;

e BIJIETh HaBBIKAMU Y4YEOHO-MCCIIEOBATEIBCKOW W MPOEKTHOM JAEATENbHOCTH B
o0nactu (U3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAaMOCTOSITEIbHOMY ITOUCKY
METO/IOB peleHHs 3a7ad (U3NYECKOTO COJCpXaHUs, MPUMEHEHHMIO pPa3IHMYHBIX
METO/IOB TIO3HAHUS;

e BJIQJIETh BUJIAMH J€SITEIBHOCTH O MOJTYUYEHUIO HOBOTO 3HAHMSI, €r0 HHTEpPIpEeTallnH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYaIUsIX, B TOM YHCIIE
IPU CO3JIaHUM YYEOHBIX POEKTOB B 00J1acTH (PU3UKH;

e BBIBJISATH NIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATH
TUIOTE3y €€ pelIeHMs, HaXOJUThb apryMeHThl MJIs JIOKa3aTelbCTBA CBOMX
YTBEPKJICHH, 3a71aBaTh TapaMeTPhl M KPUTEPUH PEIICHUS;

e AHANIM3MPOBATH TOJYYEHHBbIE B XOJI€ PEIICHHs 3aJaud pPe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX IOCTOBEPHOCTbH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBHUSX;

e CTaBUTH U POPMYJIHUPOBATH COOCTBEHHBIE 33Ja4l B 00pa30BaTEIbHON AEATEIbHOCTH,
B TOM YHCJIC TIPU U3yUeHUH (DU3UKH;

e JIaBaTh OIICHKY HOBBIM CHUTYAIHsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

e yMETh TMEPEHOCHTh 3HaHWA 1O (U3NKE B  MPAKTHYECKYI0  00IacTh
KHU3HEIEATEIHOCTH;

e yYMEThb MHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MMPEIMETOB;

e BBLIBUraTh HOBBIE HJIEH, IIPEUIaraTh OPUTHHAIBHBIC TIOJXO0/IbI U PELICHUS;

e CTaBUTH NMPOOJIEMBI U 33/Ia4H, JOYCKAIONINE ATbTEPHATHBHBIC PEIICHUSI.

Pab6ora ¢ undopmanmeii:

e BJAJACTh HABbIKAMU IIOJTYYCHUA I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘-IGCKOI‘ 0 COHICpKaHUA U3
HCTOYHHUKOB pPa3HBIX THUIIOB, CaMOCTOATCIBbHO OCYIICCTBIIATH IIOMCK, aHAJIU3,



CHCTEeMAaTH3alMI0 M HMHTEPHpETANi0 HMH(GOpMAlMU pa3ludHBIX BHIOB M (GOPM
NPECTaBICHHUS;

e OIIGHHMBATH JIOCTOBEPHOCTH MH(POPMAIIHH;

e HCIONB30BATh CPEeACTBA MH(OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
peUIeHNN KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OpPraHM3allMOHHBIX 3a/1a4 C
coOnrofcHreM TpeOOBaHUN OJPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHCHEI,
pecypcocOepexeHusI, MPAaBOBBIX M OSTHYECKHX HOPM, HOPM HH(POPMAIOHHOM
0€30I1aCHOCTH;

e CO3JaBaTh TEKCTHl (PU3MYECKOTO COJACP)KAHHS B PA3NUYHBIX (OpMaTax C y4eTOM
Ha3HaueHUs MH(OPMAIMK U LENIEBOW ayIMTOPHH, BBIOUpas ONTUMAIBHYIO (hopmy
IPE/ICTaBICHUS M BU3yaIH3allUH.

KoMMyHHKaTHBHBIEC yHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBHA:

e OCYILECTBJIATH OOILIEHNE HA YpOKaX (PM3UKH U BO BHEYPOUHOIl 1€ATEIbHOCTH;

e pacro3HaBaTh MPEINOCHUIKA KOH(MIUKTHBIX CUTYAIMH U CMATr4aTh KOH(IUKTHI;

e Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHMSI C UCIOJIb30BAHUEM S3bIKOBBIX
CPEICTB;

e TIOHHMMATh U UCIIOJIB30BATh IPEUMYIIECTBA KOMAHIHOW U MHAMBUAYAIbHON paboThI;

e BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JACHCTBUI C y4yeTOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEH Ka)kJI0ro 4IeHa KOJJIEKTHBA;

e TIIPUHUMATh LEJIA COBMECTHOU JEATEIBHOCTH, OPraHU30BBIBATE U KOOPAMHUPOBATh
JEHCTBUS 1O €€ JOCTUKEHUIO: COCTABJIATDH IUIAH ACHCTBUM, pacnpenensiTh poju ¢
Y4eTOM MHEHUH YYaCTHUKOB, 00CYKAaTh pe3yJIbTaTbl COBMECTHOM paboThI;

e OLIEHMBATh KayeCTBO CBOETO BKJIaJa M Ka)XJOro Y4YaCTHMKA KOMaHIbl B OOIIUI
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

e TMpeularaTb HOBBIE€ TIPOEKThI, OLIEHWBATh MJE€U C TO3UIMH HOBH3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

e OCYILECTBJIATH MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IUYHBIX CUTYaIUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbIe JAeiicTBUS
Camoopranu3anmusi:

e CAMOCTOATEIBHO OCYILECTBIATh O3HABATEIIbHYIO JEATEIBHOCTh B 00J1aCTH (DU3UKHU
U aCTPOHOMHH, BBISBISATH NMPOOJEMbI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE
3a/1a4u;

e CAMOCTOATEIBHO COCTAaBJIATH IIJIaH PELIEHUS PAcUETHBIX M KA4EeCTBEHHBIX 3ajad,
IUIaH BBINIOJHEHUS! TPAKTHYECKON paboThl C y4yeTOM HMEIOIIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTCHUH;

e J1aBaTh OIIEHKY HOBBIM CUTYaIHsIM;

e pacuIUPATH paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX PEANOUYTEHHH;

e JI€NIaTh OCO3HAHHBIN BBHIOOP, ApTyMEHTHUPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH
3a pelIeHuE;

e OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

e CI0cOOCTBOBATh (YOPMHUPOBAHUIO W TPOSIBICHUIO SPYAULMU B 00IacTu (U3MKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIA YPOBEHD.



CaMOKOHTPOJIb:

JlaBaThb OLIGHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESATCIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIaJIeTh HAaBbIKAMU I103HABATEIbHON peQUIeKCHH KaK OCO3HAaHHUS COBEPILAEMbIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;
UCIOJb30BaTh IpPHUEMBbl peQIIEKCUU M OLEHKU CHUTyallMH, BbIOOpa BEpHOIrO
peLIeHus;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHHUIO;
IIPUHUMATB MOTUBBI U aPTyMEHTBI IPYTUX IIPHU aHAIU3€E PE3YJIbTaTOB ACATEIbHOCTH.

IIpunsiTue ceds1 M APyrux:

e IPUHUMATh ce0sl, IOHUMAsi CBOM HEJJOCTATKU U JOCTOUHCTBA,
e IIPMHUMATh MOTHUBBI U apIyMEHTBI APYTUX [IPH aHAJIU3€ PE3yJIbTaTOB ACITEIBHOCTH;
e IIpPU3HABATh CBOE IIPABO U MIPABO JPYIUX HA OLIUOKH.

IIpeanMeTHBIE pe3yJabTAThI

10-ii kJaacc

B npouecce nzydenus kypca ¢uszuku 6a3oBoro ypoHs B 10 kjacce oOyyaromuics
Hay4YUTCH:

e JIEMOHCTPUPOBAThH Ha TpPHUMEpPax poJib M MecTo (u3uku B (OPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MUpPAa, B PAa3BUTHUM COBPEMEHHOM TEXHHMKH M
TEXHOJIOTH, B IPAKTUYECKOM AESITEIIbHOCTHU JHOJEH;

e YUYUTHIBATh T'PAHUIIBI MPUMEHEHHS U3yUEHHBIX (DU3UYECKUX MOJIENICH: MaTepruaabHas
TOYKa, MHEPIMANIbHAsl CUCTEMa OTcueTa, abCOIOTHO TBEPIOE TEJI0, UACANbHBII ra3,
MOJIETN CTPOEHUS Ta30B, KUJIKOCTEH W TBEPABIX TE€J, TOUECUHBIM 3JICKTPUUYECKUI
3aps Ipy peleHun GU3NIecKuX 3a/1ad;

e pacmo3HaBaTh (hU3MYECKUE IBIEHUS (TIPOIECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHUS  BEIIECTBA H
ANEKTPOJNHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJUHENHOE JIBHKEHUE,
CcBOOOJHOE TaJieHue Tell, IBIKEHUE MO OKPYKHOCTH, WHEPIMSI, B3aUMOJCHCTBIE
ten, auddysus, OpOYHOBCKOE NBMXCHHUE, CTPOEHUE KUIKOCTEH U TBEPIBIX TeT,
U3MEHEeHHEe oO0beMa Tel MpU HarpeBaHMM (OXJAXJIEHWH), TEIUIOBOE pPaBHOBECHE,
WCTIApEHUE, KOHJCHCAIUs, IUJIABJICHHE, KPUCTAJUIM3alus, KUIEHHUE, BIIAKHOCTh
BO3/1yXa, OBBILIEHUE JIABJICHUS r'a3a IPHU €ro HAarpeBaHUHU B 3aKPBITOM COCYJI€, CBSI3b
MEXJly IapaMeTpamMu COCTOSIHHMSI Ta3a B H30Mpoleccax, >SJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAIOB;

e OMHUCHIBATH MEXAHWUYECKOE JBW)KCHHE, WCHONB3YS (U3MUYECKHE BEITMYHHBI:
KOOpJMHATA, IYTh, MEpPEMENIEHUE, CKOPOCThb, YCKOpEHHE, Macca Tella, CHUJa,
UMITYyJIbC T€Jla, KHHETHYeCKas SHEPrHs, MOTCHIMAIbHAS YHEPrus, MEeXaHW4YeCcKas
paboTa, MexaHM4YeCKass MOIIHOCTh, MPHU ONUCAHUU TPABHIBHO TPAKTOBATh
(GUBUYECKUN CMBICT UCIOJIB3YEMBIX BEIIMYWH, WX OOO3HAYCHHsS] W EIUHUILHI,
HAXOAUTHh (POPMYJIIBI, CBS3BIBAIOIINE JAHHYIO (DM3HUECKYIO BEIHYHUHY C IPYTHMH
BEJIMYMHAMU;



e ONKCHIBaTh M3yUYCHHbIC TEIJIOBbIE CBOWCTBA TEJl U TEIUIOBBIE SIBIICHUS, UCIIONIb3YS
¢u3nuecKkue BENMYMHBI: JaBJIIEHUE Tra3a, TeMIIepaTypa, CpPeAHsAs KHUHETHUYECKas
SHEpPrus XaoTUYECKOTrO JABMKEHHMsSI MOJEKYJ, CpeIHEKBaJpaTHUYHas CKOpPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPrusi, padoTra rasa, KodQpQHUIHEeHT
HIOJIE3HOIO JEMCTBUS TEIIOBOTO ABUIaTelsl; IPU OMMCAHUM IPABUIIBHO TPAKTOBATh
(¢U3UUEeCKUil CMBICII HUCMONB3YEMBIX BEJIMYMH, MX OOO3HAYCHHUS W EIUHUIIBI,
HaXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (DPU3MUYECKYIO BEIMUYUHY C IPYTHMHU
BEJIMYHMHAMU;

e ONKCHIBaTh H3YYEHHBIE 3JIEKTPUYECKHE CBONCTBA BELIECTBA M 3JIEKTPUYECKUE
ABNICHUS (IPOILIECCHI), UCHOB3Ys (PU3MUECKUE BETMYMHBI: AIIEKTPUUYSCKHHA 3apsi,
JIEKTPUUECKOE T10J1€, HAIPSKEHHOCTh OIS, MOTEHIUAJ, Pa3HOCTh IOTEHIIUAJIOB;
Opd OMHMCAaHUHM TPABMWIBHO TPAKTOBATh (PU3MYECKHH CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAUYECHHs W EAMHUIBI; YKa3blBaTh (HOPMYJIbl, CBS3bIBAIOILUE
JAHHYIO (PU3UUECKYIO BETMUUHY C APYTHMMH BEIHIHHAMU;

e AHAIM3MPOBATH (PU3MUECKHUE MPOLIECCH] U SIBICHUS, UCIONb3Ys (PU3HUECKUE 3aKOHbI
Y IPHUHLOMIBL 3aKOH BceMupHoro tsarorenus, I, II u III 3axonsl HeroTOHA, 3aK0H
COXPAaHEHMs] MEXaHWYECKOM HHEPruu, 3aKOH COXPaHEHHs MMITyJIbCa, MPHHLIUI
CYNEpHO3ULMU CUJI, NPUHLUI PABHONPABUS HHEPLUHMAIBHBIX CHCTEM OTCYETa,
MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSI3b
CpeIHEel KMHETUYECKOW 3HEPrHMM TEIUIOBOIO JABMIKEHUS MOJEKYJ € aOCOJIOTHOM
TEeMIepaTypoil,  MepBblii  3aKOH  TEpPMOJMHAMMKH, 3aKOH  COXpaHEHUs
AIIEKTpUYECKOro 3apsaa, 3akoH KysoHa, mpu 3TOM pas3auyarh CIOBECHYIO
(GOopMyIMpPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPaKEHHE MU YCIIOBHs (IpaHUIIbI,
o0acTh) IPUMEHUMOCTH;

e OOBSACHATH OCHOBHBIC MPUHLUIBI JEHCTBUA MAalIUH, NMPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nnyarh yCJIOBUS UX O€30MaCHOr0 MCHOJIb30BAaHUS B MOBCEJIHEBHON
YKU3HU;

e BBINOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEOBAHNIO (PM3NUYECKUX SIBJICHUN U MPOLIECCOB C
UCIIOJIb30BaHUEM TPSMBIX M KOCBEHHBIX H3MEpPEHUi, MpH 3TOM (OpMYIHPOBATh
npoOiemMy/3aady U TUTIOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYJ0BaHUS, TPOBOIUTH OMBIT U (POPMYIIMPOBATH BHIBOJIBI;

e OCYILECTBJIATH NPSMbIE U KOCBEHHBbIE U3MEPEHUsS] (U3NUYECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIA CIOCO0 M3MEPEHHUs U UCHOJIb30BATh U3BECTHBIE METOMbI
OILICHKH MOIPEIIHOCTEN U3MEPEHUI;

e HCCIIEJI0BAaTh 3aBUCUMOCTH MEXIY (U3MUECKUMHU BEIWYMHAMHU C HUCHOJIb30BAHUEM
OpSIMBIX W3MEpPEHUH, MpPU OSTOM KOHCTPYHUPOBaTh YCTAaHOBKY, (DPUKCHpPOBAThH
pe3yJbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PM3MUECKUX BEIMYMH B BUAE TaOJIUI U
rpaduKoB, 1enaTh BHIBOJIBI 110 pe3ybTaTaM HUCCIIEIOBAHMUS;

e coOdroaTh mpaBuia 6€30MacHOro TpyJla MPU MPOBEACHUN UCCIIEAOBAaHUHI B paMKax
y4e0HOr0 IKCIEPUMEHTa, yUeOHO-UCCIIEIOBATENbCKON U MPOEKTHON 1eATeIbHOCTH
C MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHMS;

e pemiaTh pacyeTHBIC 33/aYd C SIBHO 3aJaHHON (PU3NYECKOW MOJIENbI0, UCHOJB3YS
¢u3nueckre 3aKOHbI U TPUHIIMIIBI, HA OCHOBE aHAIM3a yCJIOBUS 3a7aydl BHIOMpATh
(bu3NYECKYIO MOJIENb, BBLACTATH (PU3NUYECKHe BETUUNHBI U (HOPMYIIbl, HEOOXOUMbIE
JUIsl €€ PpELICHMs], NPOBOJUTH PACUETHl U OLEHUBATh PEAJBHOCTH IOJYYEHHOIO
3HaYeHUS] PU3NYECKON BETUUHHBI;

e pemarb KadyeCTBEHHBIE 3aJaud: BBICTPAUBaTh JIOTMYECKH HENPOTHBOPEUUBYIO
LENOYKY pacCyKICHH ¢ OMmopod Ha H3Yy4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznuecKue SBICHMUS;



e WCIIOJIB30BaTh IPU PEHICHHH Y4YEOHBIX 3aJad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETALUU U TPEACTABICHUS
y4eOHOW W HAYYHO-TIONYJISIPHOW HMH(POPMAIMK, TIOJYYCHHOW W3 Pa3IuYHBIX
MCTOYHUKOB, KPUTHUYECKU aHATM3UPOBATH MOTyYaeMyro HH(popManuo;

e TIPUBOAWTH NPUMEPHI BKIAJa POCCHHUCKUX M 3apyOeKHBIX YUYEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, 00OBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU
1 TEXHOJIOTHIL;

e HCMOJB30BaTh TEOPETHYECKHE 3HAHUS IO (DM3MKE B IMMOBCEAHCBHOW >KU3HH IS
obecrieueHruss OE€30MAaCHOCTH TIPH OOpalieHuHu ¢ NpuOOpaMu U TEXHUYECKUMH
YCTPOMCTBAMH, JJII COXPAaHEHUS 370POBbsI U COOJIIOJICHUSI HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIICH Ccpee;

e paboTaTh B TPYMIIEC C BHIMOJTHCHUEM PA3IMYHBIX COIMATBHBIX POJICH, IIIAHUPOBATH
paboTy TpYIIbI, PalUOHAIBHO pACIpEAeNsTh OOS3aHHOCTH U IIAHUPOBATh
JIeSATeTLHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJICKBATHO OIIEHUBATH BKJIA]] KaXKOTO
U3 YYaCTHUKOB TPYMIIBI B pEUICHHE paccCMaTpUBAEMO MpoOIEMBbl.

11-ii kjaacce

B mpomnecce n3ydenus xkypca ¢uszuku 6a3oBoro ypous B 11 kijacce oOyvarommuiics
HAY4UTCSL:

e JIEMOHCTPUpPOBaTb Ha MpPHUMEpax pojb U MecTo (GU3MKUM B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUPA, B PA3BUTHUM COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTHH, B IPAKTHUYECKON AESITEIBbHOCTU JIIOJEH, LIEIOCTHOCTh M E€IMHCTBO
(bu3nyecKoil KapTUHBI MUPA;

e YYUTHIBATh T'PAHUIBI MPUMEHEHUS H3YUYEHHBIX (DU3MYECKHX MOJEIEH: TOUYEeUHBIN
AIIEKTPUYECKUI 3apsf, JIyd CBETa, TOUEUHBIM HCTOYHMK CBETa, SJ€pHAas MOJEIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOT'O si/ipa MpH pelieHnH (PU3NYEecKHX 3a/1a4;

e pacro3HaBaTh (hU3MYECKUE ABIEHUS (TIPOIECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY U KBAHTOBOM (DPM3UKU: SJIEKTPUUECKas IPOBOAUMOCTb, TEIIOBOE,
CBETOBOE, XMMHYECKOE, MarHUTHOE JAEWCTBUS TOKA, B3aWMOJEWCTBUE MarHuTOB,
AIIEKTPOMAarHuTHas: MHAYKIMS, IEHCTBUE MarHUTHOTO T0JIS1 HAa TPOBOJHUK C TOKOM
U JBUKYLIUICS 3apsijl, 2J€KTPOMarHUTHBIE KOJI€OaHUSI U BOJIHBI, IPSIMOJIMHEWHOE
pacrpocTpaHeHHE CBETa, OTpaskeHHe, pesloMIIeHHe, UHTepdepeHLus, udpakus u
NOJIIpU3alUsl CBETa, TUCIEpCUs CBEeTa, poTodniekTpudeckuil 3¢ dext (poroaddexr),
CBETOBOE JIaBJICHUE, BO3HMKHOBEHHME JIMHEMUYATOro CIEKTpa aToMa BOAOPOAA,
€CTECTBEHHAs U HCKYCCTBEHHAs paJ0aKTUBHOCTB;

e ONKCHIBATh H3YYECHHBIE CBOWCTBA BEIIECTBA (DJIIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHE,  JJEKTPUYECKYI0  MPOBOJUMOCTh  pa3IUYHBIX  Cpel) |
AJIEKTPOMAarHUTHbIE SBJICHUS (TPOLIECCHI), HUCMONb3Yyd (U3NYECKHE BEIUYMHBI:
JNEKTPUYECKUIN 3apsijl, CHJIa TOKa, AJIEKTPUYECKOE HaIpPsDKEHHE, DJIEKTPUUECKOoe
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYIIAs cuiia, paboTa TOKa,
WHAYKIHMS MarHMuTHOTO Tmouisi, cuia Awmmepa, cuia JlopeHua, HMHAYKTUBHOCTb
KaTyIIKH, JHEPrusl 3JEKTPUYECKOr0 M MAarHUTHOIO NOJIed, MEpHoj M 4YacToTa
KoieOaHuil B KojeOaTeJIbHOM KOHTYpe, 3apsili M CWila ToKa B IpoIecce
TFapMOHUYECKHUX DJIEKTPOMArHUTHBIX Koje0aHWW, (OKYCHOE paccTOsIHUE U
ONTHUYECKas CUJjIa JIMH3BI, IPU ONMCAHUH TPABUIIBHO TPAKTOBAThH (PU3NUECKHM CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, WX O003HAueHWs M EIWHUIIBI, YKa3bIBaTh (HOpMYJIbI,
CBSI3bIBAIOIME JTAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BEJIMUYHUHAMY;



e ONKCHIBaTh U3yUYCHHbIC KBAHTOBBIE SIBJICHUS M MPOLECCHI, UCIONb3Yys (U3NUYECKUE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTa CBETAa,
SHEprus 1 UMILyJbC (POTOHA, IEPUO] MOJypacaga, SHEPrus CBA3M aTOMHBIX sJep,
Opyd OMHMCAaHUHM TPABMWIIBHO TPAKTOBATh (PU3MYECKHH CMBICT HCIOIb3YEMBIX
BEJIMYMH, HUX OOO3HA4YEeHHs W E€AMHUIBI, YyKa3blBaTh (HOPMYJIbl, CBSA3bIBAIOILNE
JMaHHYI0 (DU3MYECKYI0 BEIMYMHY C JIPYTMMH BEIHMYMHAMM, BBIUYUCIATH 3HAYCHHE
(Gu3n4eCcKOil BETUUNHBL;

e AHANIM3HMPOBATH (PU3MUECKHUE MPOLECCHI U SIBICHUS, UCIIONIb3Ys (PU3MUECKIE 3aKOHBI
U npuHUUObl: 3akoH OMma, 3aKOHBI IIOCJIENOBATEIBHOTO M IApauIeIbHOIO
COCIMHEHUS IPOBOJHUKOB, 3aKOH Jlkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHAYKIWH, 3aKOH IPSMOJUHEHHOIO PacHpOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHe JiHIITEeHA st Porodddekra,
3aKOH COXPAHEHHUS HDHEPrUM, 3aKOH COXPaHEHMs HMILYJIbCa, 3aKOH COXPAaHEHHUs
JIIEKTPUYECKOrO 3apsAJa, 3aKOH COXPaHEHMs MacCOBOIO 4HMCIa, IOcTysarel bopa,
3aKOH PaJInOAKTUBHOIO Paclaja, Mpu 3TOM pa3inyarh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAXKEHME M YCJIOBMs (TpaHMLbI, OO0IacTH)
IIPUMEHUMOCTH;

e OIpENEATh HAIpPaBJIEHUE BEKTOpAa MHIYKIUU MArHUTHOTO IOJS IMPOBOJAHHMKA C
TOKOM, cuibl Amnepa u cuiibl Jlopenna;

e CTPOUTh M OIHKCHIBATH M300paKEHHE, CO3/aBAEMOE IUIOCKHM 3€PKAJIOM, TOHKOMN
JIMH3011;

e  BBITNOJHSATH SKCIIEPUMEHTHI TI0 UCCIICAOBAHHUIO (PM3NIECKUX SIBICHUI U MPOIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX M3MEpPEHHi: MpU 3TOM (OpPMYIHPOBATH
npoOiemMy/3afady W THIOTE3y y4eOHOro SKCHEpHUMEHTa, cOOMpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYJ0BaHUS, IPOBOIUTH OIBIT U (POPMYITMPOBATH BHIBOJIBI;

e OCYILECTBJIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (U3NUYECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMAJIbHBIA CIOCO0 M3MEPEHHUsI U UCHOJIb30BATh U3BECTHBIE METOMbI
OILICHKH MTOIPEIIHOCTEN U3MEPEHUI;

e HCCIIEJOBaTh 3aBHCUMOCTH (PU3MUECKUX BEJIMYMH C HCIOJIB30BAaHUEM MPSMBIX
U3MEpPEHUIl: MpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHpPOBATh PpPE3yJIbTAThbI
MOJYYEHHOM 3aBUCHMMOCTH (DU3MYECKMX BEIMYUH B BHUJAE TaOiaull U TrpaduKoB,
JienaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHMS;

e coOdroaTh MpaBuia 6€30MacHOro TpyJla MPU NMPOBEACHUN UCCIIEAOBAaHUH B paMKax
y4e0HOTr0 IKCIEPUMEHTa, yUeOHO-UCCIIEIOBATENbCKON U MPOEKTHON 1€ATEIbHOCTH
C MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BaHMS;

e pemarh pacyeTHBIE 3a/a4d C SIBHO 3aJaHHON (PU3NYECKOW MOJENbI0, MCIOJB3YS
¢u3nueckre 3aKOHbI U TPUHIIMIIBI, HA OCHOBE aHAIM3a yCJIOBUS 3a7aydl BHIOMpATh
(bu3NYECKYIO MOJIENb, BBLACTATH (PU3NUYECKHe BETUUNHBI U (HOPMYIIbl, HEOOXOUMbIE
JUIsL €€ PpEUICHMs], NPOBOJUTH PACUETHI U OLEHUBATh PEAJBHOCTH IOJYYEHHOIO
3HaYeHUS] PU3NYECKON BETUUHHBI;

e pemarb KadyeCTBEHHBbIE 3aJaud: BBICTPAUBaTh JIOTMYECKH HENPOTHBOPEUUBYIO
LEMOYKY PpAacCyXICHHM C ONOpOM Ha H3YyYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
du3nueckue sIBICHUS;

e HCMOJB30BaTh MPU pPEIIEHUH Y4YEOHBIX 3a/Jad COBpEeMEHHble HH(OPMalHOHHbIE
TEXHOJIOTUM AJI TOUCKA, CTPYKTYpPUpPOBaHMs, UHTEPIPETALUN U IPEACTABICHUS
y4eOHOM M Hay4HO-NONYJSpHOW HH(GOPMALMK, TOJYYEHHOM W3 pPa3IUYHBIX
UCTOYHHKOB, KPUTHUECKU aHAJIU3UPOBATh MOJTyYaeMyro HH(opMaIuio;

e OODBICHATH MPUHIUIBI NEHCTBUS MalllMH, TPUOOPOB M TEXHUYECKHX YCTPOUCTB,
pas3nnyaTh ycaoBUs UX O€30MACHOTO MCIIOJIb30BAHMS B TOBCETHEBHOM JKU3HU;



e TMPUBOAWTH MPUMEPHl BKJIAJa POCCUHUCKUX U 3apyOekKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOLIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

e HCIONB30BaTh TEOPETHUECKUE 3HAHMS TO (DU3MKE B TOBCEIHEBHOW >KWU3HU IS
oOecrieueHus Oe3omacHOCTH MpU OOpallleHuu ¢ NpUOOpaMH M TEXHUYECKHUMHU
YCTPONCTBAMH, JUISI COXPAHEHUS 370POBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKpYXKAIOLIeH cpee;

e paboTarh B rpymie ¢ BHITOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, MIIAHUPOBATH
paboTy TpYIIbI, PalUOHAIBHO pAaCIpeAesTh OO0S3aHHOCTH U IIAHUPOBATh
JESTEIbHOCTh B HECTAHJIAPTHBIX CUTYyalUsIX, alcKBaTHO OLEHUBATh BKJIAJ KaXXJ10T0
U3 YYaCTHUKOB I'PYMIIbl B pEeUICHHE pacCMaTpUBaEMOi MpoOIeMBbl.

Coaep:kanue yueOHOro npeamMera

10-1 KJaacce

Pasznen 1. ®Puzuka n METOAbI HAYYHOI'O MO3HAHUSA

®usuka — Hayka o npupozae. Hayuneie MeTobl TO3HAHMS OKpy»Karomero mupa. Pois
HKCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPO/IbL. DKCIIEPUMEHT B (pusHKe.

MonenupoBanue Gpu3andeckux siBJIeHUM U npoueccos. Hayunsle runorespl. @uznueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp n mecto pusuku B (HOpMUPOBAHMM COBPEMEHHON HAy4yHOM KapTHHBI MHpa, B
MPaKTUYECKON JAESITebHOCTH JIOACH.

JleMoHCTpanuu

AHanoroBblie ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTUUKH.
Pa3pen 2. Mexanuka
Tema 1. Kunemaruka

Mexannyeckoe ABmkeHHE. OTHOCHUTENBHOCTh MeXaHW4yeckoro aBuxeHus. Cucrema
orcuera. Tpaekropus.

Ilepemenienune, ckopocTh (CpedHssi CKOpPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUaIbHOW TOUKH, UX MPOEKIIMU HA OCU CHCTeMbI KoopauHaT. CliokeHre epeMelieHni 1

CJIOKCHUC CKOpOCTGfI.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MPsIMOJIMHENHOE B KeHne. [ paduku 3aBucuMocTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMEILICHUS MATEPUATIBHOM TOUKHA OT BPEMEHHU.

CBoOoaHOe najieHne. Y CKopeHrne cBOOOTHOTO MaIeHHUs.



KpuBonuneiinoe nuxeHue. [[Br>keHHE MATEpUAIbHOM TOUKHM IO OKPY>XHOCTH C
IIOCTOSIHHOM 110 MOJAYJIO CKOPOCTBIO. YTIIOBas CKOPOCTh, JIMHEHHas CKOpocTh. llepuon u
yactoTa oOpauieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

Texuanueckue YCTPOﬁCTBa U IIPAKTUYCCKOC IMPUMEHCHHUC. CIHNAOMETP, ABHKCHHUEC
CHapsAA0B, LHCIIHBIC U pCMCHHBIC IICPCAAYH.

JeMoHcTpaunun

e Monenp cucteMbl OTCYETa, WJUIKOCTpAlUsl KHUHEMATHYECKUX XapaKTEPUCTHK
JIBUKECHUSI.

o IIpeoOpa3zoBaHue IBUKEHUH C UCIIONIB30BAHUEM ITPOCTHIX MEXaHHU3MOB.

o [Ilagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

e HaOmtonenuwe JnBUKEHHS Tena, OpOIIEHHOTO TMOJA YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

o l3MepeHue yckopeHusi CBOOOAHOTO MAJACHHUS.

o Hampasnenue cCkOpoCTH NpU JBUKEHUH 110 OKPYKHOCTH.

Y4eHnueckui IKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

e l3yyeHue HEpPaBHOMEPHOIO JABW)KEHHS C LEIBIO ONPEAEICHUS MIHOBEHHOMN
CKOPOCTH.

e HccnepoBaHue COOTHOLIEHMS MEXAY IYTAMH, IPOMJECHHBIMM TEJIOM 32
IIOCJIEIOBATEIbHbIE pPaBHBIE IPOMEXKYTKM BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBHKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

o 3yueHue ABMKEHUS IAPUKA B BA3KOU KUIKOCTH.

o N3ydeHue IBUXKEHUS Telsa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunnnn orHocutenbHOCTH ['ammnes. IlepBwiii 3akoH Herorona. HHeprumanbHbIe
CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHnun cynepnosunmu cui. Brtopoit 3akoH Hprortona s
MaTtepHaibHON TOUKHU. TpeTuii 3akoH HproTOHA 171 MaTepHalbHbBIX TOYEK.

3aKoH BCEMHUPHOTo TAroTeHus. Cumna Tsxkectd. [lepBasg kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxos, cKoibxeHus, kaueHus). Cuina tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIBKEHHS u cwia TpeHus Tmokos. Kosddunument tpenus. Cuna
CONIPOTUBJICHHUS IIPU ABMKEHHUU TeJA B KUIKOCTH WIIH rase.

HOCTyHaTCJ'ILHOC 1 BpalllaTCJIbHOC ABUXKCHUC a0COJIFOTHO TBCPAOTro TEJa.

MOMEHT CHIBI OTHOCHTEIIFHO OCH BpalcHus. IIneuo cuibl. YciaoBus PpaBHOBECHUSA
TBCPAOro TeCJa.



Texuanueckue YCTpOﬁCTBa U IPAKTUYCCKOC INPHUMCHCHHE: IMOAIIMWIIHUKH, IABHUXCHUC
HNCKYCCTBCHHBIX CITYTHHKOB.

JlemoHCTpanuu

e JSIBNEHME MHEPIUU.

e (CpaBHEeHHME MacC B3aMMOJICHCTBYIOIIMNX TEJ.

e Bropoii 3akoH HeroToHAa.

o M3mepenue cuil.

e CrnoxeHue CHIIL.

e 3aBHCHMOCTH CHUJIBI YIPYTOCTH OT Aedopmanum.

o HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIbeME U TaJCHHUH.
e (CpaBHEHHE CHJI TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.

e YciioBHs paBHOBECHS TBEpOro Tena. Buabl paBHOBECHS.

Y4eHnueckui HIKCIIePUMEHT, J1a0opaTOpHbIe pabOThI
e l3yueHue ABMKEHHUS OpyCcKa MO HAKIIOHHOMN TIOCKOCTH.
e lccnepoBaHue 3aBUCUMOCTH CHJI  YINPYTOCTH, BO3HUKAIOIIMX B TMpPYKUHE U
pe3nHOBOM 00paslie, oT ux aedopMaluu.
e lccnenoBanue ycnoBuil paBHOBECHUS TBEPJOTO Teja, UMEIOILEr0 OCh BPAIICHHUS.

Tema 3. 3ak0HBI cCOXpaHEeHHS B MEXaHNKeE

I/IMHYJ'IBC MaTCpI/IaJIBHOﬁ TOYKH (Tena), CHUCTCMbI MATCPHUAJTIBHBIX TOYCK. I/IMHYJ'H:C CHIJIbI
1 U3MCHCHUC UMITYJIbCa TEJIa. 3aKkoH COXPAaHCHUS UMITYJIbCA. PeaktuBHOC JBHKXCHUC.

PaGota cuinpl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprust MaTepuaibHON TOUkH. Teopema 00 M3MEHEHNH KMHETUYECKOMH
SHEpPTUH.

[lorenumansHas »Heprus. lloreHuumanbHas »sHeprus ynpyro JaedOopMUPOBAHHOMN
npyxunsbl. [loreHumanbHas sHeprus Tenaa BOJIM3M MOBEPXHOCTH 3EMITH.

[ToTeHunanbHble U HEMOTEHIMANIbHBIE CUJIBl. CBSA3b paOOThl HEMOTEHIMATBHBIX CHUJI C
U3MEHEHUEM MEXaHWYECKOM HHEPruM CHUCTEMbI Tell. 3aKOH COXPAaHEHHsS MEXaHU4ECKOU
SHEPTHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHn4ecKkue ycTponcTBa U MPAKTUYECKOE PUMEHEHHUE: BOJOMET, KOIEp, IPYKUHHBIN
IIACTOJIET, IBUYKEHUE PAKET.

JlemoHCTpanuu
e 3aKOH COXpaHEHUs UMITYJIbCa.

o PeakTuBHOE JBUXEHHE.
e [lepexon MOTEHIMAIBHON SHEPTUH B KHHETUYECKYIO U OOPATHO.



Y4eHnueckui HIKCIIepUMEHT, J1a0opaTOpHbIe PabOTHI

e N3ydeHue aGCONIOTHO HEYNPYIOro yAapa ¢ MOMOLIbIO JBYX OJAWHAKOBBIX HUTSHBIX
MasiTHUKOB.

o HccnenoBanue cBsizu pabOTHI CHIIBI ¢ U3MEHEHHEM MEXAHWYECKOH SHEpIruu Tella Ha
IIpUMEpE PaCTSHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3znea 3. Mosiekyasipaasi pu3uKa 1 TEPMOJUHAMHUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeOpUM

OcHOBHbBIE TOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpPUHM M HX OIBITHOE
obocHoBaHue. bpoyHnosckoe nBmxkenue. Auddysus. Xapakrep IBHKECHUS U B3aUMOJICHCTBUS
YacTUIl BelIeCTBAa. MoOJENU CTPOSHHUS Ta30B, XKUAKOCTEH W TBEPIAbIX Tel U OOBICHEHUE
CBOWCTB BEILIECTBA HA OCHOBE ATHUX MoJened. Macca u pa3mepbl MoJiekys. KomnumyecTBo
BenlectBa. [locrosinnas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u ee uzmepenue. lllkana remneparyp Llenbcus.

Mopenb uaeanbHoro raza. OCHOBHOE YPaBHEHHME MOJICKYJISIPHO-KUHETUUECKOU TEOPUH
uaeanbHOro raza. AOCONIOTHas TeMIileparypa Kak Mepa CpedHedl KMHETHYeCKOM SHepruu
TEINIOBOTO JBWXKEHUsA dactun rasa. Illkama rtemmneparyp KenbBuHa. ['a30BbIe 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeiipona. 3akon [lanprona. M3ompolieccsl B uaeaaibHOM Tra3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BeliecTBa. [ 'paduueckoe mpencTaBieHUE H3OMPOIECCOB:
M30TepMa, U30X0pa, n30oapa.

TexHuyeckue ycTpoicTBa U MPAKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
JlemoHCTpanuu

e OmnbIThl, JOKa3bIBaIOIINE JUCKPETHOE CTPOEHME BELIECTBA, (poTorpaguu MOieKys
OpPraHMYECKUX COECIUHEHHM.

e OmnbITel 110 MU Py3un KUAKOCTEN U ra30B.

e Monenb GpOyHOBCKOIO IBUKEHHUS.

e Mogens onbiTa LlTepHa.

e OmbITHl, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOAECUCTBHS.

e Mogenb, WILTIOCTPUPYIOIIAs MIPUPOAY AABJICHUS ra3a Ha CTEHKU COCy/a.

o OmnbITHl, WILTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSTHUS UI€ATIbHOTO ra3a, U30IpPOLIECCHI.

Y4eHnueckuit SKCIIepUMEHT, J1abopaTOpHbIe pabOThI
e Ormpenenenne Macchl BO3/IyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpPeHUI o0bheMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEM.
e lccnenoBaHue 3aBUCUMOCTH MEX/y MapaMeTpaMu COCTOSIHUS pa3peKeHHOI'o Trasa.

Tema 2. OCHOBBI TEPMOAUHAMHUKH

TepmoauHamMuueckas cucrema. BHyTpeHHsIs SHEPrus TEPMOJIUHAMUYECKOW CUCTEMBI U
criocoObI ee n3MeHeHus. KonnyecTBo TermioTsl M paboTa. BHyTpeHH:S SHEprUsi 0JHOATOMHOTO



nacaJbHOro rasa. BI/II[BI TCIUIonepeaaYu: TCIIONPOBOAHOCTb, KOHBCKIHUA, H3IYUYCHHUC.
VY aenpHas TEI0EMKOCTh BelecTBa. KonnuecTBO TeI0Th Ipu TCIuIoncpeaauc.

[Tonarue 06 ammabatHOoM mpouecce. llepBeiii 3akoH TepMoauHamukH. llpumenenue
IIEPBOT0 3aKOHA TEPMOJMHAMMKHM K m3ompoueccaM. I'paduueckas mHTepnperanus paOOThI
rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh IpoIieccoB B MPUPOJIE.

TemnoBeie Mammubl. [lpuHnunel nefcTBus TemnoBbix MamuH. [IpeoOpasoBanus
SHEPIUM B TEIUIOBBIX MamuHax. Koadduuument monesnoro mAeldCTBHsS TEMIOBOH MAallNHBI.
Hukn KapHo u ero kod3p@uiMeHT Mmoiae3Horo AeMCcTBHUs. IKOJIOTHMYECKHe MpoOIeMbl
TEIJI09HEPTreTHKU.

TexHu4eckue yCTpOHMCTBA M IPAKTHYECKOE INPHUMEHEHHUE: JBHUraTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOAUIBHUK, KOHAULIMOHED.

JlemoHCTpanuu

o l3MeHeHHWe BHYTpEHHEH SHEPTHH Tella IPU COBEPIIEHUH paOOTHI: BBUIET MPOOKHU U3
OyTBUIKH 1O/ JEHCTBUEM CKATOT0 BO3/lyXa, HarpeBaHue 3(upa B JATyHHOH TpyOke
yTeM TPEeHUsI (BUCOIEMOHCTPALIMS).

o l3MeHeHHNe BHyTpEHHEW SHEpPruu (TemMiepaTypbl) Tella Ipy Tersonepeaaye.

e OmbIT 0 aAMa0aTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

e Monenu napoBoif TypOHMHBI, JBUTaTeNis BHYTPEHHEIO CrOpaHHUs, PEaKTHUBHOTO
JIBUTATEJIS.

YdeHn4eckuil SKCIepUMEHT, 1JabopaTOpHbIE pabOThI
o l3MepeHue ynenpbHOM TEIIIOEMKOCTH.
Tema 3. ArperaTHbie cocTOAHHA BemecTBa. ®a3oBbie Mepexoabl

[TapooOpazoBanue wu KoHaeHcanus. Mcmapenue wu kureHue. AOCONIOTHAsS W
OTHOCUTENIbHAs  BJIAXHOCTh  BOo3ayxa. HacelmeHHbli map.  YaenbHass — Tewiora
napoo0Opa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AAaBJICHUS.

Teepnoe Tteno. Kpucramnuueckue u amopdHble Tena. AHHU30TPONUS CBOMCTB
kpuctaios. XXuakue kpucramisl. CoBpeMeHHbIE MaTepuasl. [laBneHne u KpucTamuin3anus.
VY nenvHas TeruioTa miuasienus. Cyonumarnus.

VYpaBHeHHE TEIJIOBOTO OalaHca.

TexHuyeckue ycTpolcTBa M IMPAKTUYECKOE NMPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJIOpUMETpP, TEXHOJOTUU TIOJNyYEeHUS COBPEMEHHBIX MaTepualioB, B TOM 4YHUCIIE
HAaHOMATEpHaJIOB, 1 HAHOTEXHOJIOTUH.

JlemoHCTpanuu

o (CBoJiCTBa HACBIIIEHHBIX APOB.



o Kunenue npy NoHWKEHHOM JaBJICHUHU.

e CnocoObl U3MEpEeHHs BIAXKHOCTH.

o HaOmntonenue HarpeBaHus U IUIaBJICHUSI KPUCTAJUTMUECKOTO BEIIECTBA.
o JleMOHCTpauus KpUCTAILIOB.

YdeHn4eckuil SKCIIEpUMEHT, 1TabopaTOpHbIE pabOThHI

o M3mepeHne OTHOCUTENBHON BJIAXKHOCTH BO3yXa.
Pa3znea 4. JjiekTpoguHAMUKA
Tema 1. DiekTpocTaTuKa

OnexTpuzauus Ted. OJEKTpUYecKUd 3apsii. J[Ba Buaa 53IEKTPUUECKHX 3apsiiOB.
[IpoBOAHMKY, TUANEKTPUKH U TOTYHIPOBOJIHUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsiia.

BzaumoneiictBue 3apsanoB. 3axkoH Kynona. ToueuHslif ayeKTpUYeCcKU 3apsi.
Onektpuueckoe mosie. HampspkeHHOCTHh snekTpudeckoro mosis. [IpuHuun cyneprno3uimm
AICKTPUICCKUX ToJIeH. JIMHUKM HaNpPsHKEHHOCTH AJIEKTPHYECKOTO TOJIA.

Pabora cun anekrpocratuueckoro mois. IloTeHuwman. Pa3HocTe mHOTEHIMANIOB.
[IpoBomHMKM W  JMIJIEKTPUKM B JJIEKTPOCTATHYECKOM  mone.  Jludnekrpudeckas
IIPOHULIAEMOCTb.

OnektpoeMkocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IMJIOCKOTO KOHJAEHCATOpa. DHEpPrus
3apsHKEHHOTO KOHAEHCATOpA.

TexHuueckue ycTpoHCTBa U NPAKTUYECKOE IMPUMEHEHUE: DIIEKTPOCKOII, dJIEKTPOMETP,
UIEKTPOCTATUYECKAS 3ALUTA, 3a36MICHHE MIEKTPOIPUOOPOB, KOHJIEHCATOP, KOIMMPOBATIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

JlemoHCTpanuu

e VYCTPOWCTBO M MPUHIMI AEUCTBUS AIEKTPOMETPA.

o BzaumopeiicTBHe HadIEKTPU30BAHHBIX TEIL.

e DIEKTPUUYECKOE TOJIC 3apsHKCHHBIX TEl.

o IIpoBOIHUKH B 3IEKTPOCTATUUECKOM IOJIE.

e DJEKTpOCTaTHUYECKas 3allUTA.

o JIMPNEKTPUKH B DJIEKTPOCTATHUECKOM IIOJIE.

e 3aBHUCHMOCTb 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCcaTopa OT IJIOWAAM IJIACTHH,
paccTosTHUA MEXy HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

e DHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI

° I/I3MepCHI/IC QJICKTPOCMKOCTH KOHACHCATOPA.



Tema 2. ITocTOsIHHBIN JIeKTPUYecKNil TOK. TOKH B pa3JIM4HBIX cpeaax

DICKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHHMS DJICKTPUICCKOr0 TOKA. ICTOYHHMKH TOKa.
Cuia Toka. [TocTOSIHHBIH TOK.

Hanpsioxenue. 3akon OMa st ydacTka Lenu.

9J'IGKTpI/I‘l€CKOC COITPOTUBJICHHC. Vz[eanoe COIIPOTUBJICHUE BE€IICCTBA.
HOCHCHOB&TCHBHOC, napauiieJibHOC, CMCIIAHHOC COCAUHCHHEC ITPOBOJJHUKOB.

Pabora snextpuueckoro Toka. 3akoH JDxoyns—JleHnia. MoIIHOCTh 3JEKTPUUYECKOTO
TOKa.

DNEeKTPOABUKYINAs CHJIa U BHYTPEHHEE COMPOTHUBIICHHE MCTOYHMKA ToKa. 3akoH Oma
JUISL TIOJTHOM (3aMKHYTOM) 31ekTpuueckoil nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb COIPOTUBIICHUS
METAJIJIOB OT TemrepaTypsl. CBEpXIpOBOIUMOCTb.

DnexTpuueckui Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEeHHass M IPUMECHAs IMPOBOAMMOCTb I1OJYIPOBOJHHUKOB.
CsoiicTBa p—n-nepexoza. IloaynpoBogHUKOBBIE TPHOOPBI.

DNeKTpUYeCKU TOK B PACTBOPAX M pacIljlaBaX 3JEKTPOIMTOB. DJEKTPOJIUTHYECKAs
Jquccouanus. IeKTPOIIn3.

OnexTpuueckuid TOK B razax. CaMOCTOSITENbHBII U HECAMOCTOSATEIbHBIA pa3psl.
Momnnus. 11nasma.

TexHuyeckue ycTpolcTBa M NPAKTHUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, HCTOYHHUKHM TOKa, 3JIEKTpPOHArpeBaTelbHbIE NPUOOPHI, DIEKTPOOCBETUTEIbHBIE
npuOOpHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPbI U (OTOPE3UCTOPSI,
MOJIyIIPOBO/IHUKOBBIH MO/, TallbBaHUKA.

JlemoHCTpanuu

o l3MepeHue cuibl TOKA U HAIPSKEHUS.

e 3aBHCHMOCTb COMPOTUBIEHUS HUIMHIPHUUYECKUX MTPOBOAHUKOB OT JUTMHBI, TUIOMIAIN
MONIEPEYHOI0 CEUYEHUS U MaTepuaa.

o (CMenraHHoe COeMHEHHE TPOBOJHUKOB.

o Ilpamoe wu3MepeHue  IneKTpoABMKYyHIeHM  cuwibl.  KopoTkoe — 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OI[EHKA BHYTPEHHETO COMPOTUBIICHHUS.

e 3aBHCHMOCTb COIIPOTUBJIEHUSI METAJIOB OT TEMIIEPATYPHI.

e IIpoBOIMMOCTDH JEKTPOITUTOB.

e lckpoBoi pa3psa 1 NPOBOJAUMOCTH BO3TyXa.

e  OIHOCTOPOHHSS MPOBOAUMOCTH AUOA.



Y4eHnueckui HIKCIIepUMEHT, J1a0opaTOpHbIe PabOTHI

e N3yueHne cMEIIaHHOTO COSMHCHHUS PE3UCTOPOB.

o l3mepeHue SIIEKTPOJABMKYLICH CHIIbI HCTOYHHMKA TOKA M €r0 BHYTPEHHEIO
CONPOTHUBIICHUSL.

e Habnronenue 31eKTponmsa.

MesxknpeamMeTHbie CBSI3H

Nzyuenne kypca ¢usuku 0a30Boro ypoBHs B 10-M Kjacce OCYLIECTBISETCS C YUETOM
COJICPKATEBHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMd MaTEMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTUH.

MexnpeaMETHbIE MOHATHUSA, CBSI3aHHBIE C U3YYEHMEM METOJOB HAYyYHOI'O ITO3HAHMS:
SIBJICHUE, HAYYHBIA (paKT, THIOTEe3a, (DU3MYeCKas BEIIMYWHA, 3aKOH, TCOpHs, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

MaremaTrKa: peIIeHHe CHCTEeMBbl YypaBHEHWH, JWHeWHas QyHKOus, napabdona,
runepOosia, UX rpadukd U CBOMCTBA, TPUTOHOMETpPUUYECKHE (YHKLIMU: CHUHYC, KOCHHYC,
TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIINH HA
OCH KOOpJUHAT, CII0KEHUE BEKTOPOB.

buonorus: MexaHu4eckoe ABUKEHHE B )KUBOM npupoae, 1uddy3us, ocMoc, TemI000MeH
YKUBBIX OpPraHU3MOB (BH/IbI TEILIONEPEaauH, TEMIOBOE PABHOBECHUE), SJIEKTPUUECKUE SABIICHUS
B JKUBOU IIPUPOJIE.

Xumus: JUCKPETHOC CTPOCHHUE BEIIECCTBA, CTPOCHUEC aTOMOB U MOJICKYJI, MOJIb BEIICCTBA,
MOJIsIpHasA Macca, TCIUIOBBIC CBOMCTBaA TBCPABIX TCII, JKUJIKOCTEN U ra3oB, JJICKTPHYCCKUC
CBOICTBa MCTAJJIOB, QJICKTPOJIUTUUCCKAA JUCCOUAlLIUA, raJibBaHUKaA.

['eorpadusi: BIa)xHOCTh BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonorus: npeodpazoBaHue IBUKEHHI C UCIOIb30BAHNEM MEXAHU3MOB, YU€T TPEHUS
B T€XHUKE, MOJIMIUITHUKY, UCIIOJIb30BaHHE 3aKOHA COXPaHEHHs UMITyJIbCa B TEXHUKE (pakera,
BOJAOMET U Jp.), JBUTAaTelb BHYTPEHHETO0 CrOpaHus, MapoBas TypOuHa, OBITOBOMI
XOJIOJWIBHUK, KOHJIUIMOHEP, TEXHOJOTHHU IOIY4YEHHs] COBPEMEHHBIX MAaTEpHalOB, B TOM
qyciae HAHOMATEPUAlIOB, M HAHOTEXHOJOTHMM, IEKTPOCTaTHYECKas 3allluTa, 3a3eMIICHHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPEI,
AJEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11-1 kJjace

Paznea 4. DuekTpoanHamMuka
Tema 3. MarautHoe moJie. JIeKTPOMATHUTHAS HHAYKIMS
IloctosiHHbIE MarHuThL. B3anMonelicTBHE NOCTOSHHBIX MAarHUTOB. MarHUTHOE MOJIE.

Bektop MarmuTHOM wuWHAYKUMHW. [IpuHUOMO Cynepno3WuMy MarHUTHBIX Tosei. JluHuum
MarHuTHOM MHAYKIMU. KapTuHa IMHUI MarHUTHON MHAYKIUU MOJISI TIOCTOSTHHBIX MarHUTOB.



MarsuTHOe 1oJjie IPOBOJHUKA ¢ TOKOM. KapTuHa JTMHWIA MHIYKIIMA MAarHATHOTO TOJIS
JUTMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaelicTBrue NpoOBOJHUKOB C TOKOM.

Cuna Amrnepa, ee MOyJib U HallpaBJICHUE.

Cuna JlopeHua, ee MOIyJlb W HampasiieHuE. J[BU)KE€HUE 3apspDKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHOM mnose. Pabora cuibl Jlopenna.

SIBneHHne DSIEKTPOMAarHUTHOM HMHAYKOMHM. [IOTOK BEKTOpa MarHMTHOM HWHAYKIHH.
DneKTpOoABMKYLIasl CUJIa MHAYKLUHHU. 3aKOH AJIEKTPOMAarHUTHON MHAyKuuu Papanes.

BuxpeBoe anexkTpuyeckoe mnose. DIEKTPOABUKYLIAs CUJIAa UHAYKIMU B IPOBOJHUKE,
JBIDKYIIEMCS IIOCTYIIATEIbHO B OJHOPOJIHOM MarHMTHOM IIOJI€.

[IpaBuio JleHna.

I/IHZIYKTI/IBHOCTI). SIBnenue CaMOUMHAOYKIHNH. 9JICKTpOIIBI/I)KYHIa$I CuJjia CaMOUMHAYKIHH.
3HGpFI/IH MAarauMTHOIO ITOJIAA KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHUC: IIOCTOSAHHBLIC MArHUTHI,
QJICKTPOMArdtThl, SJICKTPOABHUIATCIIb, YCKOPUTCIIN JJICMCHTAPHBIX YaCTHLl, WHAYKIHWMOHHAA
ICYb.

JeMoHCTpanuu

e OmnsIT Opcrena.

e OTKIJIOHEHHUE ANEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

e JIMHMM MHIYKIMU MAarHUTHOTO MOJISL.

o BzaumopencTBue AByX NPOBOJIHUKOB C TOKOM.

e Cuna Amrmepa.

o JlelictBue cuiibl JIopeHI1a Ha MOHBI DIEKTPOIIUTA.

o SBieHME IIEKTPOMArHUTHOW UHAYKIWH.

o [IIpaBuno Jlenna.

e 3aBUCUMOCTh BJEKTPOJBWXKYIIEH CHJIbI HHAYKIUA OT CKOPOCTH HW3MEHEHHS
MarHUTHOTO MOTOKaA.

e SIBNEHHE CAMOMHIYKIIUH.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI
o l3yuyeHue MarHUTHOTO IOJISI KATYIIKHU C TOKOM.

o HccnenoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.
o HccnenoBanue siBICHUS HIEKTPOMATHUTHON UHIYKIUU.



Pa3pgen 5. Kojie0anus M1 BOJIHBI
Tema 1. MexaHuveckue 1 3JIEKTPOMATHUTHBIE KOJIeOaHUS

Konebarensnas cuctema. CBOOOAHBIE MexaHHUYeCKHe Koyiebanus. ['apmoHHuUecKue
konebanusa. Ilepuon, wacrora, ammutyna ¥ ¢asza konebaHuid. [IpyXKMHHBIH MasTHHK.
MareMaTHueCKuil MasTHUK. Y paBHEHHE rapMOHUYECKUX Koniebanuii. [IpeBpaiienue snepruu
IIPU TAPMOHUYECKUX KOJIeOaHUsX.

Konebartenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B HCAIBHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOrus MEXJIy MEXaHWYECKUMH U 3JIEKTPOMAarHUTHBIMU
kosnebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUSI SHEPTHH B UCAIbHOM KojieOaTeIbHOM
KOHTYpe€.

[IpencraBierre o0 3aTyxalommx KojeOaHUsAX. BBIHYXICHHBIE MEXaHUYCCKUE
koseOanus. Pezonanc. BoiHyKIeHHBIE 27IEKTPOMAarHUTHBIE KOJIEOaHUsI.

Ilepemennsblit Tok. CHHYCOUAANBHBIN TEpEMEHHBIN TOK. MOLTHOCTh IEPEMEHHOTO TOKA.
AMIUIUTYJHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSYKEHUS.

Tpanchopmarop. IIponsBoacTBo, nepeaaya U NOTPeOICHUE SIEKTPUUECKON IHEPTHUH.
DKOJIOTUYECKHE PHUCKU IpU TMPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa HCIOIb30BaHUS
3JIEKTPO3HEPTUU B TOBCEAHEBHOM KU3HU.

TexHn4eckue yCTpOWCTBA M TNPAKTUYECKOE IPUMEHEHHE: JJIEKTPUYECKUN 3BOHOK,
TeHEPATOpP MEPEMEHHOI0 TOKA, IMHUU JJIEKTpoIiepeaay.

JleMoHCTpanuu

e MHccnenoBanume mapaMeTpoB — KoieOaTenbHOH  CHUCTeMBl  (NPYXUHHBIM WK
MaTeMaTHYECKUI MasTHUK).

o HaOmnronenue 3aTyxarmomux KoieOaHmii.

e lccnenoBaHue CBOICTB BBIHYK/IEHHBIX KOJeOaHUI.

o Habmonenue pe3onanca.

e (CB00OOJHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

e OcmwiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA W HAaNpsOKEHHUS OT BpPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJIEOAHHIA.

e Pe3onanc mpu  mociuenoBaTeIbHOM — COCJMHEHHMH  PE3UCTOpa,  KaTYLIKU

WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogens JIMHUY JeKTpoIiepeIayu.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI

e lccnenoBaHue 3aBUCHMOCTH MEpHOAa MajlblX KojeOaHUM rpy3a Ha HUTU OT JUTMHBI
HUTH U Macchl Irpy3a.

e HccnenoBanue nepeMEHHOrO0 TOKAa B LIENMU M3 MOCIEIOBATENBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.



Tema 2. MexaHu4ecKkue 1 3JIEKTPOMATHUTHBIE BOJIHbI

Mexanuyeckue  BOJNHBL,  ycinoBus — pacnpoctpaHeHus.  Ilepuon.  Ckopoctsb
pacrpocTpaHeHHs U JyiHa BOJHBL. [lomepeunsie U mpoaoiabHbIe BOJIHBI. MHTepdepenuus u
T pakIus MEXaHUYECKUX BOJIH.

3Byk. CKOpocTb 3ByKa. ' poMKoCTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIC BOJIHBL. Y CIIOBUS U3JTyUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTauus BekTopoB E, B, V B snektpomMaruuTHO# BoJsiHEe. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaKeHHUE, MpelIoMIICHUE, Toispu3anus, audpaknus, uaTepdepernus. CkopocTsh
ANEKTPOMArHUTHBIX BOJIH.

[lIxana 3eKTPOMarHUTHBIX BOJH. [IpuMeHeHUe 3JeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIUITBI paIMOCBS3HU U TEJICBUACHHS. Paaronokanus.
DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOUIeH Cpeibl.

TexHnueckue yCTporucTBa U MPaKTUUECKOE PUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTBHI,
YABTPA3BYKOBasl IMATHOCTUKA B TEXHUKE U MEAULHHE, pajap, paauoOlpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

JlemoHCTpanuu

e (OOpa3oBaHuE U paCpPOCTPAHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.

o KoneGmomeecs Teno Kak HICTOYHUK 3BYKA.

o HaOmonenne oTpakeHusI U TIPETOMIICHUS] MEXaHUIECKHUX BOJTH.

o Habmonenue untepdpepeHy u 1udpakuy MEXaHUYeCKUX BOJIH.

e 3BYKOBOI pe30HaHC.

o Halmionenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M 4acTOTOM
Kosie0aHu .

e MHccnenoBanue CBOWCTB HIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHHUE, IPEIOMIICHHUE,
noJisipu3anus, 1udpakuus, THTepGepeHIus.

Tema 3. OnTuka

'eomerpuueckass ontuka. [IpsMonuHeiiHOe pacnpocTpaHEHHUE CBETa B OAHOPOAHOM
cpene. JIyu ceera. ToueuHbIii HICTOYHUK CBETA.

Otpaxenue cBera. 3aKoHbI oTpaxxeHHs cBeta. [locTpoeHne n3o0pakeHUil B MIIOCKOM
3epKale.

[Ipenomnenne cBera. 3akoHBI TPETOMJICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yrojl MOJHOrO BHYTPEHHETO

OTPAKECHUS.

Jucnepcus ceera. CroxxkHbIN cocTaB Oemoro ceta. LIBer.



CoOuparomme u pacceuBaronive JMH3bl. ToHkas nuH3a. DOKYyCHOE paccTOsIHUE U
ONnTHYeCKass cuia TOHKOW JswmH3bL. IlocTpoeHne wu300pakeHMiI B COOMparOmUX U
paccenBaroMX JMH3aX. POpMyJia TOHKOH JIMH3BIL. Y BEIMYCHUE, JaBACMOE JTMH30MU.

Hpez[enm MMPUMCHUMOCTH FCOMeTpI/I‘IeCKOﬁ OIITHKH.

BonnoBast ontuka. UWurepdepenums cBeta. KorepeHTHbIE HCTOUHUKH. Y CIOBUS
HaOJIIOACHNUS MaKCUMyMOB M MMHHUMYMOB B HHTEPQEPEHLIMOHHONH KapTHHE OT JABYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHHKOB.

Hudpakus csera. JudpakmuonHas pemierka. YcClIoBHE HaOMIOJCHHUS TJIaBHBIX
MaKCHMYMOB ITIPY TaJJeHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PELIECTKY.

Honﬂpmaum{ CBCTaA.

TexHudyeckue ycTpolcTBa W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jiymna, (oToarmapar,
MPOEKIIMOHHBIA anmapaT, MUKPOCKOI, TEJIECKON, BOJIOKOHHAas ONTHKA, AU(PAKIMOHHAS
peuieTKa, NoJIIpou.

JlemoHCTpanuu

o [IpsmonuHeliHOE pacipoCcTpaHEeHUEe, OTPAKEHHUE U TIpeIoMIIeHHe cBeTa. ONTHYecKne
IPUOOPHI.

o [IlomHoe BHyTpeHHEE OTpaxkeHHe. Moienb CBETOBOAA.

e lccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

e Monenu MUKpOCKOMa, TEIECKOIA.

o HabGmronenue untepdepeHiuu ceera.

o HalOmtonenue nudpakiiuu cBeTa.

o Habmogenue aucnepcun cBera.

o [losyueHue crekTpa ¢ MOMOLIbIO TPU3MBI.

o IlonmyueHue criekTpa ¢ MOMOIIBIO TU(PAKIIMOHHON PELIETKH.

o Habnronenue noisipu3anuu cBeTa.

YdeHnueckuil SKCIepUMEHT, J1JabopaTOpHbIE pabOThI
o M3mepeHue nokasaress IpeIoMICHUS CTEKIIA.
e HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3AX.
o Habmonenue aucnepcuu cBera.
Pa3zpnen 6. OcHOBBI crienMaIbHOH TEOPUH OTHOCUTEIBHOCTH
['paHnIBI TPUMEHNMOCTH KJIACCUYECKON MEXaHMKHU. [IoCcTynaTel crienualibHONW TEOpHUH
OTHOCUTENIBHOCTH: HHBAapHMaHTHOCTb MOJIYJs CKOPOCTHM CBETa B BaKyyMe, IPUHIUI
OTHOCHUTEJIBHOCTH DWHINTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHN U COKPAILEHNE JUINHBI.

3Hepr1/15{ " UMITYJIbC pCHHTHBHCTCKOﬁ YacCTUIbI.

CBs13b MaccChl C 3HEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTUIbl. DHEPT U MTOKOSI.



Paznean 7. KBantoBasi pusuka
Tema 1. Dj1eMeHTHbI KBAHTOBOH ONTHKH

®otonsl. Popmyna [lnanka cBs3u sHEpruu (POTOHA C €T0 YACTOTOU. DHEPTHUS U UMITYJIIbC
¢dhotona.

OtkpbiTe u wucciaenoBanue ¢otodddekra. Ombitel A. I'. CroneroBa. 3aKoHBI
doroapdexra. VYpaBHenue OiHInTeHHa a1 porodddekra. «Kpacnas rpanunan
dhoToarddekra.

JaBnenue cBera. OnbiTel [1.H. JIeOGenena.

XHUMHUUYECKOE IENCTBUE CBETA.

TexHuueckue ycTpoicTBa M MpaKkTUUYeCKoe NpuMeHeHue: (GoTorneMent, GpoToaaTyuk,
COJIHEYHas Oatapesi, CBETOAHO.

JlemoHcTpamuu
e DoT0d(]PeKT Ha yCTAaHOBKE C IMHKOBOW TUTACTHHOM.
e HccnenoBanue 3akOHOB BHemHero Gotodddexra.
o Caeronuon.
o Conneynas Garapes.
Tema 2. CTpoenune atoma
Mopenb atoma Tomcona. OnbiTel Pesepdopaa mo paccessuuto o -uactuil. [lnanerapuas
Mmojienb atoma. [loctynatsl bopa. Mznydyenue u nornomenue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHSI 3Hepruu Ha Apyroil. Bunpl cnektpoB. CrekTp ypoBHEW SHEpruu aromMa
BOJOpOAA.
BomnnoBble cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnycKkynsspHO-BOJIHOBOW Iy alu3M.

CrnoHTaHHOE U BBIHYKACHHOC U3JIYUYCHUC.

TexHuueckue yCTpOWCTBA W NPAKTHYECKOE MPUMEHEHHWE: CIEKTPaIbHbIA aHaln3
(cnexTpockomn), Ja3ep, KBAaHTOBBIA KOMITBIOTED.

JlemoHCTpanuu
e Mogens onbita Pezepdopaa.
o Ormpenenenue JUTMHBI BOJHBI Ja3epa.
o Habmonenne nuHeRYaThIX CIEKTPOB U3ITyUYEHUS.
o Jlazep.

YdeHnueckuil SKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

o Halbnronenne nTuHEYaToro criekTpa.



Tema 3. ATomHOe PO

OKCHEPUMEHTHI,  JIOKAa3bIBAIOIIUE  CJIOXKHOCTH  CTpoeHHsl  siapa.  OTKpbITHE
pamnoaktuBHOCTH. OmbITel Pesepdopna 1o ompeneseHrio cocTaBa PaguOaKTHBHOTO
m3nydeHusi. CBoiicTBa anbda-, OeTa-, raMMa-u3aydeHus. BiusHue paanoakTUBHOCTH Ha

JKUBBIC OpTaHHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. Hykionnas monens siapa ['eiizenbepra—lBaHeHKoO.
3apsia saapa. MaccoBoe uucio sjapa. M3oTomnsbl.

Anbda-pacnaa. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydenue. 3aKoH
paZlMOaKTUBHOTO pacnaja.

DOHeprust CBA3M HYKJIOHOB B sizipe. SlnepHble cuiibl. JledekT Macchl sapa.
AnepHsle peakunu. [lenenue u CUHTE3 SIED.

Snepubrii peaktop. TepmosinepHbiii cuHTe3. [IpoOneMbl W TEPCHEKTHBBI SACPHOU
JHEPreTUKU. JKOJIOTMUECKUE aCIIEKThI IAEPHON S3HEPTETUKH.

OnemeHTapHble YacTULIBI. OTKPBITHE TO3UTPOHA.
MeTob1 HaOMIOICHHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YacTHII.
@dyHaaMeHTalbHbIe B3auMOAeHCTBUS. EMUHCTBO (pu3mueckoil KapTHHBI MUDA.

TexHudyeckue ycTpolcTBa U MPAKTUIECKOE TPUMEHEHUE: TO3UMETpP, KaMepa BuibcoHa,
SIEPHBIN peakTop, aToMHast OomOa.

JeMoHcTpanumn

e (CYeTyuk HOHU3UPYIOLIUX YACTHUILI.
VYdeHnueckuil SKCIepUMEHT, 1JabopaTOpHbIE pabOThI

o HccnenoBanue TpekoB YacTull (110 TOTOBBIM (oTorpadusim).
Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3MKH

Otanbl pa3BUTHS acTpOHOMHH. [IpukiagHOE W MUPOBO33PEHYECKOE 3HAYEHUE
ACTPOHOMUH.

Bun 3Be3gnoro He6a. Co3Be3ausi, SpKre 3BE3bl, INIAHETHI, IX BUIUMOE IBUKCHHUE.
ConHeuHast cucTeMa.
Comuue. CosHeuHasi akTUBHOCTh. McTounuk sHeprum ConHua W 3Be3J. 3BE3/blI, UX

OCHOBHBIC XapaKTCPHUCTUKH. I[I/Ial“paMMa «CHGKTpaJ'IBHHﬁ Ki1aCC — CBCTUMOCTDH). 3BC3JIBI
TJIaBHOM IOCICI0BATCIBHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTB» I 3BE31 IJIaBHOM



IIOCJICI0OBATCIIbHOCTH. BHYTpeHHee CTPOCHUEC 3BC3/. COBpeMeHHBIC NpEaACTaBIICHHUA O
MMPOUCXOKIACHUHN U 3BOJIFOITUN COHHL[a 1 3BC3/I. OTaIbl JKU3HU 3BC31.

Mneunsiii Ilyte — nama l"anaktuka. ITonoxxenue u nuxenune ConHua B 'anakTuke.
Tunel ranaktuk. PaguoranakTuky v kBa3apbl. YepHbIe JbIPbI B sIPAX FJIaKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa00ma. Pa3beranue ramaktuk. Teopus
Bosbuioro B3pbiBa. PenukToBOE H3TyUCHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.
Hepemennsie npo6iieMbl aCTPOHOMUH.
Yyenunuecknue HabIOAEHUSA

HaOmroieHnss  HEBOOPYXKEHHBIM  TJIA30M  C  HCIOJB30BAHHEM  KOMITBIOTEPHBIX
MPUIOKEHUN ISl OTpeAeNICHUs TOJIOKEHUS HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO aTy:
OCHOBHBIE c03Be3/1usi CEeBEPHOTO MOYyIIAPUS U APKHUE 3BE3/IbI.

HaGmonenus B Teneckon JIynsl, traner, Mitearoro [Tytw.
Oo6o0maruiee NOBTOPEeHNE

Ponb ¢u3uku M acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJOTMUECKOW, COLUAIbLHOW U
THYECKON cdepax [esTENbHOCTH 4YeJIOBEeKa, POojib M MeCTO (PU3MKM U acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTHHE MHpa, poib (u3nyeckoi Teopuu B (HOPMHUPOBAHUU
Mpe/ICTaBICHU 0 (GU3NYECKON KapTHHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 00IIEM
psAYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIECHUIN O IPUPOJIE.

Me)l(l'[pe}lMeTHble CBSI3H

N3yuenne kypca ¢usnuku 0a30Boro ypoBHs B 11-M Kjacce OCYLIECTBIISIETCS C YUETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHbIE TIOHSATHS, CBSI3aHHBIE C HW3YYEHHEM METOJIOB HAYYHOTO TO3HAHUS:
SBJICHUE, HAYYHBIM (pakT, THIOTEe3a, (hU3MUecKkas BEIMYUHA, 3aKOH, TEOpHs, HAOIIOJIEHUE,
AKCTIIEPUMEHT, MOJICIMPOBAHNE, MOJIEIb, U3MEPEHHE.

MareMaTHKa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKue (QyHKIMU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MIPOEKIIUN Ha OCH KOOPJUHAT, CJIOXKEHHE BEKTOPOB, IPOM3BOAHBIE JIEMEHTAPHBIX (PYHKIUH,
MIPU3HAKU N10J1001s TPEYTOJIBLHUKOB, OIIpeIeIeHNE TUIOLaAN IIOCKUX GUryp u oobema Tel.

buonorus: snekTpuyeckue SBICHUS B KHUBOM MPUPOJE, KOJeOaTeIbHBIC IBUKEHUS B
JKWBOU MPUPOJE, ONTUYECKUE SIBJIICHUS B KUBOM NPUPOJE, NCUCTBUE paJuallid Ha >KUBbIC
OpraHu3MBbl.

XUMUsS: CTPOEHHE aTOMOB W MOJIEKYJ, KpHCTaUIMYecKash CTPYKTypa TBEpABIX Ted,
MeXaHU3MBbI 00pa30BaHUs KPUCTATMUECKON PELIETKH, CIIEKTPAIbHBIN aHATU3.



I'eorpacdus: MarHuTHBIE MONIIOCA 3EMITH, 3aJIEKU MAarHUTHBIX Py, GOTOCHEMKA 3€MHOM
MMOBEPXHOCTH, MIPEACKA3AHUE 3EMIICTPSICEHUIA.

Texnonorus: JIMHUU 3JIEKTpOIIepeayu, TeHepaTop IIEPEMEHHOI O TOKA,
IEKTPOABUraTeNb, WHIYKIWOHHAsA II€Yb, pajap, PaguONPUEMHMK, TEIEBH30p, AHTCHHA,
tenedon, CBU-neub, MpoeKIIMOHHEIH armapaT, BOJIOKOHHAs ONITHKA, COTHEUHas 0aTapes..

TemaTu4yeckoe MIAHUPOBAHUE

TemaTtnueckoe rranupoBanue no ¢usnke s 10—11-x KJI1accoB COCTaBIEHO C YYETOM
paboueil nporpamMMbl BocliuTaHus. BHeceHbl TeMbl, 00eCeunBaroIIne Peaan3alHio eIeBbIX
pUOPUTETOB BocnuTanus o0ydaromuxcs COO depes u3ydeHne Gu3uKu.

B BocnuTaHuu 00yd4aromMXcCsl OHOLIECKOTO BO3PAacTa TAKUM MPUOPUTETOM SIBIISETCS
co3/laHue OJarompusITHBIX YCIOBUH Ui  NPHOOpETeHHs  OOYyYaroIIMMHUCS  OIbITA
OCYIIIECTBJIEHUS! COLMAIIbHO 3HAUMMBIX JeJ. BpiIeneHue AaHHOrO NpUOpUTETa CBSI3aHO C
NOTPeOHOCTHI0 OOYYAIOLIMXCSA B KU3HEHHOM CaMOOIIpPE/IeIeHuH, B BbIOOpE AajbHEHIIero
YKU3HEHHOT0 IYTH, KOTOPBIN OTKPBIBAETCS ME€PE]l HUMU HA IOPOT€ CAMOCTOSTEIbHON B3pOCION
KHU3HH.

Ha ypokax ¢pusuku oOydaromuecss MOTyT IpUOOPECTH:
e OTBIT CAMOCTOSITEIIBHOTO MPUOOPETEHUSI HOBBIX 3HAHUM, TPOBEACHUS HAYUHBIX
MCCJIEI0BAHMI, OIBIT IPOEKTHOU JI€ATEIbHOCTH;

e OIIBIT CAMOIIO3HAHUSA U CaMOaHalin3a, OIbIT COMUAJIBLHO IIPHUEMIIEMOT'O
CAMOBBIPAXKCHUA U CaMOpPCATIN3alUH.

10-1 KJacce

KosmmuecTBo yacoB DJIEeKTPOHHbIE
HaunmenoBanue
Ne (uudposrbie)
o/ | PA3ACI0B H TEM B Koutpoubhbie | [lpakTiieckue | ogpasopatennuble
NPOrpaMMblI Cero | a6 6
padoThI padoThI pecypebl

Pasznen 1. DUZUKA U METOJAbI HAYYHOI'O ITO3HAHUA

dusnka n
1.1 | MeTomsI ) bu6nmoreka [JOK
" | HayyHOTO https://m.edsoo.ru/7f41bf72
MMO3HAHUA
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 | Kunemaruia > https://m.edso0o.ru/7f41b{72



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

bubmuoreka [JOK

2.2 | Aunammka 8 I https://m.edsoo.ru/7f41bf72
3aKOHBI bu6mmoreka [JOK

2.3 | coxpaHeHus B 5 1 https://m.edsoo.ru/7f41bf72
MEXaHUKe

Uroro no pazgeny 18

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJIUNHAMUKA

OcHOBBI bubnmoreka [JOK
3] |MOMEKyIApHO- 9 1 https://m.edsoo.ru/7f41bf72
" | KuHETHYECKOMN
TEeopuun
39 OcHOBBI 10 1 bubnuorexa [JOK
| TepMOAMHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTtHblie bubnnoreka [JOK
COCTOSIHUS https://m.edsoo.ru/7f41bf72
3.3 | BewecTna. 5
®da3oBbIie
MIEePEXOIbI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
4.1 | Snextpocrarika 0 https://m.edsoo.ru/7f41bf72
[TocTostHHBIM bubnuoteka [JOK
JIEKTPUYECKUN https://m.edsoo.ru/7f41bf72
4.2 | Tok. Toku B 13 1 1
pa3IUYHBIX
cpenax
Hroro no paszneny 22
bu6mmoreka [JOK
HosToperne 2 https://m.edsoo.ru/7f41bf72
OBUIEE
KOJIMYECTBO
YACOB I1O 68 3 3
[TPOTPAMME
11-i kaacc
KosmmuecTBo yacoB JJIeKTPOHHBIE
Ne | HammeHnoBaHue (npoBbie)
n/ |pasienoB M TeM | Beer | Kontpoannbi | [I[pakTHueckn 06pa3oBaTENLHbIE
| mporpaMmel 0 e padoThI e padoThl pecypesI



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

Paznea 1. JIEKTPOJAMHAMUKA

1.1

MaruutHoe noie.
DJIEKTpOMAarHuTHa
1 MTHOYKIUS

11

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c9
Tc

Uroro no pazgeny

11

Pa3nea 2. KOJIEBAHUSA U B

OJIHBI

Mexanuueckue n

2.1 | pIIEKTPOMArHUTHEI 9 Bubmiorexa HIOK
) p https://m.edsoo.ru/7f41c97¢
€ KoyeOauusg
Mexanuueckue u
2.2 | DIIEKTPOMArHUTHEI 5 1 bubmmorexa [IOK
’ p https://m.edsoo.ru/7f41c97¢c
€ BOJIHBI
bubmuoreka [JOK
2.3 | Onruxa 10 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 24

Pasznea 3. OCHOBBI CIIEIITUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI
31 CIIeIMaTbHOMN 4 1 bubmuoreka [JOK
" | Teopun https://m.edsoo.ru/7f41c97c
OTHOCUTEIIBHOCTH
Htoro no pazneny 4

Pa3nea 4. KBAHTOBAS ®U3UKA

Dieme
4.1 K]falioﬁ; 6 bu6mmoreka [JOK
. https://m.edsoo.ru/7f41c97¢
OIITHKH
bubnnorexa [JOK
#2 | Crpoene atoma 4 https://m.edsoo.ru/7f41c97¢c
bubnunoreka [JOK
43 | Arowmoe szpo > https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

2
5.1 a(?Tel\gf{Ij)Tl\:[JII/m u 7 1 bubmmorexa [IOK
. b https://m.edsoo.ru/7f41¢97¢
acTpodU3UKHI
Uroro no pazgeny 7

Pasznen 6. OBOBHIAIOIIEE IOBTOPEHHUE

6.1

Oo6o061mmaroiee
MIOBTOPEHHE

4

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢97¢
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Hroro no pazaeny

[ToBTOpEHHE 3 bubnmoreka [JOK
P https://m.edsoo.ru/7f41c97¢
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 7
[TPOI'PAMME

IloypouyHoe mJIaHUPOBAaHUE

10-1 KJaacce

Koan4yecTBo 4acos 3ﬂeKTpOHHBIe
e K 11 HAata udposbie
n/ Tema ypoka Bce OHTPOJI paKkTutie usyue ep
- ro bHEIE CKHe st o0pa3oBaTe/ibH
padoThI padoThI bI¢ pecypchbl
duznka —
HayKa o
IIPUPOAC. bubnunoteka
1 Hayunsie 1 [IOK
METOIBI https://m.edsoo.ru/
MO3HAHUS ff0c32e2
OKPY’KaIOILETOo
mupa. UTh.
Ponb 1 MecTo
¢u3uku B
dbopmupoBaHU
u
COBPEMEHHOI LBII’IO%HOTeKa
2 Hay4YHOH 1
KayTHHH https://m.edsoo.ru/
P f0c33e6
MHUpa, B
MPAKTUYECKOU
NEeATEILHOCTH
JTonen
Mexannueckoe
JIBIKEHUE.
OTHOCHUTENBHO
bubaunoreka
CTb
[HOK
3 MEXaHUYECKOT 1
0 JIBIIKCHUS https://m.edsoo.ru/
A : Ff0c3508
ITepememienue,
CKOPOCTb,
YCKOpPEHHUE



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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bubauoreka

Pasromepnoe
4 HpHMOHHII){CﬁH LOK
06 IBIOKCHHE https://m.edsoo.ru/
a ££0c3620
PaBHOYyCKOpEH bubnuoreka
HOE HOK
5 N
HpSIMOIUHENH https://m.edsoo.ru/
o€ IBHKEHHUE ff0c372e¢
CBoOogHoe
bubnnoreka
MmajicHue.
LHOK
6 Yckopenue
CBOBOIHOTO https://m.edsoo.ru/
ff0c39¢cc
MageHus
KpuBonuneiin
o¢ JIBIDKCHUE. bubanoreka
7 JBukeHHe HOK
MaTepHATbHON https://m.edsoo.ru/
TOYKH 10 ff0c3ada
OKPY>KHOCTH
[Tpuaun
OTHOCHTEIIBEHO
ctu I'anmnes. bubnuoreka
NuepumanbHbl HOK
8
€ CUCTEMBI https://m.edsoo.ru/
OTCYETA. ff0c3be8
ITepBriit 3aK0H
HrroTona
Macca Tena.
Cuna.
[TpyuHIMDO
bubnuoreka
CyIepIO3UIUU 110K
9 cun. Bropoi
SAKOH p https://m.edsoo.ru/
ff0c3be8
HrrotoHna misa
MaTepHalIbHOU
TOYKH
Tpernii 3ak0H bubnuoreka
10 HrroTona mist LHOK
MaTEepUAIbHBIX https://m.edsoo.ru/
TOYEK ff0c3be8
3aKoH
BCEMHPHOTO
P bubnuoreka
TATOTEHUS.
HOK
11 Cwnna TsoKeCTH.
Tepsas https://m.edsoo.ru/
p ££0c3d00
KOoCcMHYecKas

CKOPOCTB
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12

Cuna
YIPYTOCTH.
3akoH ['yka.
Bec Tena

bubnnoreka
LHOK
https://m.edsoo.ru/
ff0c3el8

13

Cuna TpeHus.
Koapdunment
Tpenus. Cuna
COIPOTUBIICHU
g Ipu
JIBUKEHUU
Tena B
KUJKOCTH WIH
rase

bubnnoreka
LHOK
https://m.edsoo.ru/
ff0c3f76

14

IToctynarensH
oecHn
BpalllaTeIbHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPAOIO Tea.
MOMEHT CHJIBI.
IIneqo cuisl.
Ycnosus
paBHOBECHS
TBEPIOTO TEJIA

bubnuoreka
HOK
https://m.edsoo.ru/
ff0c41a6

15

JlaGopato
pHas pabota
«Hccnenosanue
YCIIOBHM
paBHOBECHS
TBEPAOro TeIa,
UMEIOUIET0  OCh
BpallleHUs»

16

Nmmynsc
MaTepualbHOU
TOYKH,
CHUCTEMBI
MaTepuaibHBIX
TOYEK.
Nmiynse
CUJIBL. 3aKOH
COXpaHEHUs
UMITYyJIbCA.
PeakTuBHOE
JIBUKECHHE

Bubnuoreka
[HOK
https://m.edsoo.ru/
ff0c43d6

17

Pabota u
MOII[HOCTD
CHIIBL.
Kunernueckas

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0c4502



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

SHEPTUs
MaTepUaIbHOIN
TOYKH.
Teopema 06
M3MEHEHUU
KMHETUYECKOI
SHEPTrUu

18

ITorennmanpHa
sl QHEPTHUsl.
ITorennmanpHa
sl QHEPTHUSI
yupyro
nehopMupoBa
HHOH
MPYKUHBI.
ITorenmmanpHa
sl QHEPTHUs Tena
BOJIM3HU
MMOBEPXHOCTHU
3eMin

bubnuoreka
HOK
https://m.edsoo.ru/
ff0c461a

19

ITorennmansH
BIe U
HEIMOTCHIIN AT
HbIE CHUJIBI.
CBs13b pabOTHI
HEMOTECHIIN AT
HBIX CHUII C
W3MEHEHHUEM
MEXaHMYeCKOH
SHEPIruu
CHCTEMEI TEIl.
3aKoH
COXpaHEHUS
MEXaHMYECKOU
SHEPIruu

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0c478¢c

20

KoHTtponbHas
pabota no
TeMe
«Kunemaruxka.
JrHamuka.
3aKOHBI
COXpaHEHUS B
MEXaHUKE»

bubanoreka
HOK
https://m.edsoo.ru/
ff0c4b74

21

OcHOBHBIC
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHIECKOMN
TEOPUH.
BbpoyHoBckoe

bubnunoreka
HOK
https://m.edsoo.ru/
ff0c4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

JIBIDKEHHE.

Auddysus

22

Xapakrep
JIBIDKEHUS U
B3alUMOJICUCTB
WS YaCTHIL
BEIIIECTBA.
Mogenu
CTPOECHUSA
rasos,
JKUIKOCTEN U
TBEPABIX TENI

23

Macca
MOJIEKYI.
Kommuectso
BEIIECTBA.
ITocTossanas
ABoraipo

24

Tennosoe
paBHOBECHE.
Temneparypa
ueé
HU3MEpEHUE.
[IIxana
TeMIeparyp
Ileascus

25

WNneanpHbrit
ra3s B MKT.
OcHOBHOE
ypaBHEHUE
MKT

bubanoreka
[HOK
https://m.edsoo.ru/
ff0c4fde

26

AOGcomoTHas
TeMIiepaTypa
KaK Mepa
cpenHen
KHHETHIECKOMN
SHEPTrUu
JIBYOKEHUS
MOJIEKYI.
YpaBHeHue
Menneneena-
Knaneiipona

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0c511e

27

3aKkoH
JanpToHa.
I'azoBbIC
3aKOHBI

28

JlaGopatopHas
pabora



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

«HcciaenoBanu
€ 3aBUCUMOCTH

MEXIY
napaMeTpamu
COCTOSIHUS
Pa3pEeKEHHOTO
raszay»
H3onpoueccel
B UJICaJIbHOM bubnuoreka
29 rase u ux [IOK
rpadgudeckoe https://m.edsoo.ru/
NPEICTABIICHU ff0c570e
e
BryTpennss
SHEPTUs
TEpMOJIMHAMU
YeCcKoi
CHCTEMBI B
CII0COORI e€
3MCHCHIS. bubanoreka
30 KoauuecTBo LOK
TeLTOTHL I https://m.edsoo.ru/
ff0c5952
pabora.
BuyTpeHHss
SHEPTUS
OJHOATOMHOTI'O
HJIeaIbHOTO
rasza
B! EI/(I)6§I/IOT€K&
31 ;ermonepeﬂa‘{ https://m.edsoo.ru/
ff0c5¢36
Y aenbHas
TEIMIOEMKOCTh
BEIICCTBA.
KoauuecTtBo El’gg/lomm
32 ;:Eﬁgizlpgigq https://m.edsoo.ru/
o f0c5c36
AnnabaTHbIN
poIiecc
I1epBbIit 3aK0H BuGmioTea
TEPMOJIUHAMU
33 KU U €T0 HOK
HpUMEHEHHE K https://m.edsoo.ru/
ffOc5efc
M30IpoIeccam
HeoGpaTumoct
34 b HpoIL)leCCOB B bubnmotexa
[HOK

pUPOJIE.



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc

Bropoii 3akoH

https://m.edsoo.ru/
f0c6230

TepMOJIMHAMU
KU
Egﬁl/ggﬁg - bubanoreka
35 | KO LHOK
TeLTIOBO https://m.edsoo.ru/
ff0c600a
MAIITHUHbI
36 ukn Kapao u
ero KII/]
DKOIOTrMYECKHU
37 € TIpoOIIEMBI
TEIJIOPHEPreTH
KU
O0o00marommi
YPOK
«MouexysipH bubnuoreka
38 as pusuka. HOK
OCHOBEL https://m.edsoo.ru/
ff0c6938
TEpMOJIMHAMU
K1
Kontponbnas
pabora 1o
TeMe bubnuoreka
39 «MonekynspH IIOK
as pusmka. https://m.edsoo.ru/
OCHOBBI ff0c6a50
TEPMOJIUHAMH
KU
52521061”"‘30‘36‘ BuGmorexa
40 KOHJICHCAIIHS. HOK
Vicriapenue u https://m.edsoo.ru/
ff0c63b6
KUIICHUE
AOcomoTHas U
OTHOCHUTECJIbHA Buoanoreka
A1 sl BI&XKHOCTD LIOK
BO31yXa. https://m.edsoo.ru/
HacreimeHubri ff0c64d8
nap
TBépnoe Teno.
Kpucrannuuec
KUe 1 bubnuoreka
42 amopQHbIe LIOK
TeJa. https://m.edsoo.ru/
AHnzorponus ff0c650
CBOICTB

KpHUCTAJIJIOB.



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

Kuakue

KPUCTaJIbL.
CoBpeMeHHbIe
MaTepHralIbl
[InaBnenne n
KpHCTaJuIn3aLl bubnuoreka
43 us. Y aenbHas LIOK
TEILIOTa https://m.edsoo.ru/
IJIABIICHUS. ff0c6708
Cyb6numarust
VpasHente bubnmoreka
44 TEIJIOBOTI'O LHOK
Gananca https://m.edsoo.ru/
ff0c6820
DneKTpu3anus
gen. Bubnnorexa
: JIEKTPUUYECKU 110K
45 E;;:ﬂﬂ' /sa https://m.edsoo.ru/
ff0c6bec
AJIEKTPUYECKU
X 3apsiJI0B
[IpoBonHMKH,
JIADJICKTPUKH
u bubnuoreka
46 MOJIYIIPOBOJIHU IIOK
KH. 3aK0H https://m.edsoo.ru/
COXpaHEeHUs ff0c6bcc
AIEKTPUIECKOT
0 3apsaa
Bzaumogeiicts
1e 3apsI0B. bubnuorexa
47 3axoH KyroHa. IIOK
Toueunsrit https://m.edsoo.ru/
JJIEKTPUYECKH ffOc6eed
U 3apsig
Hanpsixénnoc
Tb
ANEKTPUUECKOT
l?[gligiﬂn EI/(I)6§I/IOT6K3
48 gigﬁfggﬁg&ﬁf https://m.edsoo.ru/
N ffoc6df2
X TOJIEH.
JInaun
HaIPsKEHHOCT
n
Pabora cun bubnuorexa
49
AJIEKTPOCTATUY IHOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

€CKOr0 IIO0JIA.
IMTorennuain.
PaznocTts
MOTEHIHAJIOB

https://m.edsoo.ru/
f0c6100

50

[IpoBOHUKY 1
JIUAJICKTPUKHU B
3JIEKTPOCTATHY
€CKOM TI0JIE.
JusnexkTpuyec
Kas
MIPOHMIIAEMOCT
b

bubnuoreka
HOK
https://m.edsoo.ru/
ff0c7018

51

DIEeKTPOEMKOC
Tb.
Konpnencarop

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0c7126

52

DIEeKTPOEMKOC
Th TUIOCKOTO
KOHJIEHCATopa.
OHeprus
3apsHKEHHOTO
KOHJIEHCAaTOpa

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0c72c0

53

[Tpuatmun
JIEHCTBHS U
MpUMEHEHUE
KOHJIEHCATOPO
B,
KOIMUPOBAIHHO
ro amnmnapara,
CTPYHHOTO
MpUHTEpA.
DIIeKTpOCTaTH
yeckast
3aIIuTa.
3azemiieHUE
AIIEKTPONPUO0
pOB

54

DIIEKTPUUYECKHU
1 TOK, yCIIOBUS
ero
CyIlIECTBOBaHU
s,
ITocrossHHBII
Tok. Cuna
TOKA.
Hampsixenue.
CornpoTuBieH!
e. 3akod Oma



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

JUISL y4acTKa
[emu

55

ITocaenoBaren
BHOC,
napajuieabHOe,
CMCIIaHHOE
CoeIMHEHHNE
MIPOBOJIHUKOB

bubanoreka
LHOK
https://m.edsoo.ru/
f0c7410

56

Pabora u
MOIITHOCTb
ANEKTPUUECKOT
0 TOKa. 3aKOH
Jxoyns-
Jlenma

bubnnoreka
LHOK
https://m.edsoo.ru/
ff0c7838

57

3akoH Oma
JIISL TIOJTHOM
(3aMKHYTOM)
AIEKTPUIECKO
U LICHH.
Kopotkoe
3aMBIKaHHE.

bubnuoreka
HOK
https://m.edsoo.ru/
ff0c7ae0

58

JlaGopaTopHas
pabora
«3mepenue
S/1C
HUCTOYHUKA
TOKA U €T0
BHYTPEHHETO
COIPOTHBIICHU
5D

59

OneKTpoHHAas
MIPOBOAMMOCTH
TBEPABIX
METAaJIJIOB.
3aBUCUMOCTh
COIPOTHBIICHU
ST METaJIJIOB OT
TEMIIEPATYPHI.
CsepxnpoBoau
MOCTh

60

DIIEKTPUUYECKHU
U TOK B
BaKyyMe.
CBoiicTBa
AJIEKTPOHHBIX
My4YKOB

61

[Tonynposonx
UKH, UX

bubauoreka
1HOK



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

COOCTBEHHAs U
pUMecHast
MIPOBOJIUMOCTH
. CpoiicTBa
p—n-
nepexoa.
[Tonynposonx
HUKOBBIC
npuOopbI

https://m.edsoo.ru/
ff0c84ae

62

DIEeKTPUYECKH
1 TOK B
pacTBopax u
pacrmiaBax
AJIEKTPOJIUTOB.
DIIEKTPOIUTHY
eckas
JTUCCOLIAITHS.
DIIEKTPOIIHN3

bubnuoreka
HOK
https://m.edsoo.ru/
ff0c82ba

63

DIEeKTPUUYECKH
M TOK B rasax.
CaMocTosTelb
HBIN U
HECAMOCTOSTE
JILHBIN pas3psia.
Moans.
I1na3zma

bubnuoreka
HOK
https://m.edsoo.ru/
ff0c84ae

64

ONEeKTpUYECKH
€ npubopsl U
YCTpOMCTBA U
ux
PaKTUYECKOe
pUMEHEHHE.
IIpaBuia
TEXHUKA
0e3011acHOCTH

bubnuoreka
HOK
https://m.edsoo.ru/
ff0c86fc

65

O06o0maromuit
YPOK
«DneKTpoarHa
MHKa»

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0c88be

66

KoHTtponbHas
pabota no
TeMe
«QneKkTpocTar
uKa.
ITocTostHHBIM
INEKTPUYECKU
1 Tok. Toku B
pa3IMYHBIX
cpegax»

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

67,
68

Pe3epBHbIit
YPOK.
O0o06maromui
YPOK 10 TeMaM
10 ximacca

bubnuoreka
[HOK
https://m.edsoo.ru/
ffOc8f6¢

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68 3

11-1 kJjacce

Tema ypoka

ITocTosiHHBIC
MAarHHTHIL.
B3aumoneiicts
ne
IMOCTOSTHHBIX
MarHuToOB.
MaruutHoe
nosne. Bekrop
MarHuTHOM
WHIYKITUU.
JInaun
MarHuTHOMN
WHIYKIHWU.
ITpuHmn
CyIIEpPIIO3ULIUU
MarHUTHBIX
MOJIeH.
Kapruna
JIMHUN
MarHuTHOM
WHIYKIUU
MMOCTOSTHHBIX
MarHHuTOB.

MaruuntHoe
moJje
MIPOBOJIHUKA C
TOKOM. OTBIT
Opcrena.
BzaumoneiicTs
ne
MPOBOJHUKOB C

KoJsnuyecTBo yacoB

KounTpoa
bHbIE
padoTbI

Bce
ro

IIpakTHye
CKHe
padoTbI

Jlara
usyue
HUS

DJIEeKTPOHHbIE
nmudposbie
o0pa3oBaTe/ibH
ble pecypchl

bubmnnoreka
HOK
https://m.edsoo.ru/
ff0c9778

bubnunoreka
1HOK
https://m.edsoo.ru/
ff0c98fe



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

TOKOM.
Kaptuna
JIMHUA
WHIYKIUU
MarHuTHOTO
IOJISI ITTMHHOTO
MIPOBOJIHUKA U
3aMKHYTOT'O
KOJIBIIEBOT'O
IIPOBOJIHUKA,
KaTyIIKU C
TOKOM.

JlaGopaTopHas
pabota Ne 1
«3yuenue
MarHMuTHOTO
MOJISL KaTyIIKH
C TOKOM»

Cuiia Amnepa,
€€ MOayJIb U
HarpaBJICHUE.
JlaboparopHas
pabota Ne 2
«HccnenoBanu
€ JIeNCTBUSA
TTOCTOSTHHOTO
MarHura Ha
paMKy ¢
TOKOMY

Cuna
Jlopenua, eé
MOAYJb U
HalpaBJICHHUE.
JIBukeHue
3apsSKEHHOU
YaCTHUIIbI B
OJTHOPOJTHOM
MarHuTHOM
nosie. Pabota
cuiibl JIopeHna

SIBnenue
3JIEKTPOMAarHu
THOH
WHIYKIUH.
ITotok BekTOpa
MarHuTHOM
WHYKIUH.
OJIC

HHAYKIHH.

bubnuoreka
IHOK
https://m.edsoo.ru/
ff0c98fe

bubnuoreka
1HOK
https://m.edsoo.ru/
ff0c9ac0

bubmnnoreka
HOK
https://m.edsoo.ru/
ff0c9df4



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

3aKkoH
3JIEKTPOMArHu
THOH
WHIYKITAN
®Dapages

JlaGopatopHas
paborta Ne 3
«HccnenoBanu
€ SIBJICHUS
AJIEKTPOMArHu
THOH
WHIYKIA

Bubmnoreka
HOK
https://m.edsoo.ru/
ff0cal50

Buxperoe
AIIEKTPUYECKOE
ToJIe.
DNEKTPOABUKY
1iast cuia
MHIYKIHH B
IIPOBOJHUKE,
JBUKYILIEMCS
NIOCTYIIATEJILHO
B OJIHOPOJHOM
MarHUTHOM
none. [TpaBuiio
Jlenna.
HNunykTuBHOCT
b. SIBiIeHKE
CaMOUHYKIIUU
.OJC
CaMOUHIYKIIUU
. OHeprus
MarHuTHOTO
N0JISL KaTyIIKH
C TOKOM.
DneKkTpoMarHu
THOE I0JIE.

bubnuoreka
HOK
https://m.edsoo.ru/
ff0ca600

10

MHIyKTUBHOCTS.
SBienue
CaMOMHIYKIIHU.
DNEKTPOABIIKY
1mias cuiia
CaMOMHIYKIIHU.
OHeprus
MarHuTHOTO
T0JIS1 KaTyIIKH C
TOKOM.

Texuuueckue
YCTpOMCTBA U
1504

MIPUMEHEHHUE:

bubnunoreka
1HOK
https://m.edsoo.ru/
ffO0cab82



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82

IMOCTOSHHBIC
MarHHUTEHI,
AJIEKTPOMAarHu
THI,
AJIEKTPOJIBUTAT
eJb,
YCKOPHUTEIN
3JIEMEHTAPHBIX
YaCTHII,
WHIYKIIMOHHAS
1eyb

11

Konrtponbnas
pabota Ne 1 o
TeMe
«MarnutHoe
oJIe.
DJIeKTpOMarHu
THas

WHTY KLU

bubnuoreka
IHOK
https://m.edsoo.ru/
ffOcad58

12

KonebarenpHa
sl CUCTEMA.
CB00OOIHBIC
MEXaHUYECKHE
KOJICOaHMSI.
I'apmoHnyecku
€ KoJieOaHwmsI.
YpaBHeHue
TapMOHHUYECKH
X KOJIcOaHHI,
epuoz,
4acToTa,
aMILTUTY/1a U
daza
KoJIeOaHM.
IIpyx’uHHBIN
MasITHHUK.
MaremMaTudeck
il MasATHHK.
[IpeBpamenue
SHEPTrUHu

bubnnoreka
HOK
https://m.edsoo.ru/
ff0caf06

13

JlaboparopHas
pabota Ne 4
«Hccnenosann
€ 3aBUCHUMOCTH
nepuosa
MaJIbIX
Kosie0aHui
rpy3a Ha HUTH
OT JJIMHBI HUTH



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

14

15

Y MaccChl
rpy3a»

KonebarenbHbl
1 KOHTYD.
CBoOogHbIE
AIIEKTPOMArHu
THBIE
KoJieOaHus B
HJIeaIbHOM
K0JIe0aTeIbHO
M KOHTYDE.
Amnanorus
MEXITY
MEXaHUYECKIM
7871
AJIEKTPOMAarHu
THBIMHA
KOJIEOAHHSIMH.
dopmyia
TomcoHa.
3aKoH
COXpaHCHHUS
SHEPTHH B
HJICaJILHOM
KoJIe0aTeIbHO
M KOHTYpE

Bubnnoreka
HOK
https://m.edsoo.ru/
ff0cb820

bubnuoreka
1HOK
https://m.edsoo.ru/
ff0cb9c4

16

17

IIpencraBnenun
€eo
3aTyXaloInuX
KOJIEOAHHSX.
Brinyxnennbie
MEXaHHYECKHE
KOJICOaHHS.
Pesonanc.
Brinyxnennbie
ANEKTPOMAarHu
THBIE
KOJIEOaHMUSL.

IlepemennsbIi
TOK.
CunycouansH
BIN
MIEPEMEHHBIN
TOK.
MoHoCTh
MIePEMEHHOTO
TOKA.
AMIuTygHOE
u

bubnuoreka
1HOK
https://m.edsoo.ru/
ff0cbb&6

Bubnuoreka
HOK
https://m.edsoo.ru/
ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

18

19

JICUCTBYIOILLIEE
3HAYEHHE CUJIbI
TOKa U
HAIPSDKEHUSL.
Tpancdopmaro
p-
[IpousBoacTso,
nepeaayda u
noTpebaeHue
ANEKTPUYECKON
SHEPrUuu

Texuudeckue
YCTpOKWCTBA U
MIPaKTUYECKOe
MIpUMEHEHHUE:
ANEKTPUYECKOT
0 3BOHKa,
reseparopa
MIEPEMEHHOTO
TOKA U JTUHUKN
3JIEKTpoIiepena
q.

Bubmnoreka
1HOK
https://m.edsoo.ru/
ff0cc324

20

OKOJIOTHYECKH
€ PUCKH IIPU
MIPOU3BOJACTBE
3JIEKTPOIHEPT U
u. Kynerypa
HCITOJIb30BaHU
)l
3JIEKTPOIHEPT U
B
MMOBCETHEBHOM
KHN3HU.

21

Mexanunveckue
BOJIHBI,
YCIIOBHS
pacnpocTpaHeH
us. [lepuon.
CxopocTb
pacrmpocTpaHeH
us ¥ ITUHA
BOJTHBI.
[Tonepeunsie u
MIPOJIOJTHHBIC
BOJIHBIL.
NuTtepdepentt
us u
nudpakius

bubnunoreka
1HOK
https://m.edsoo.ru/
ffOcca54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

22

23

MCXaHUYCCKUX
BOJIH.

3BYK.
CkopocTh
3BYKa.
I'pomkocTh
3ByKa. BeicoTa
toHa. TemOp
3BYKa.

OnexkTpoMarHu
THBIE BOJIHBI.
Ycnosus
U3ITy4eHUs
AJIEKTPOMAarHu
THBIX BOJIH.
Bzanmnas
OpHUCHTAIIHS
BekTOpoB E, B,
VB
AJIEKTPOMAarHu
THOM BOJIHE.
CaoiicTBa
3JIEKTPOMarHu
THBIX BOJIH:
OTpaKeHUe,
MpeJIOMJICHHE,
TG paKIus.
CxopocTh
AIEKTPOMarHu
THBIX BOJIH.

Bbubnuoreka
1HOK
https://m.edsoo.ru/
ff0cccOc

bubnuoreka
1HOK
https://m.edsoo.ru/
ffOccfel

24

ITpuHIUTIBL
PanuOCBsI3U U
TEJICBUICHHUS.
Pazsutne
CPEICTB CBSI3H.

Pagnomokanus.

[Ixana
JIEKTPOMAarHu
THBIX BOJIH.
IIpumeHeHue
3JIEKTpOMaruu
THBIX BOJIH B
TEXHHUKE U
ObITY.
DJIeKTpOMarHu
THOE
3arpsi3HEHHe
OKpYXKarolein
Cpepbl.



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

25

26

TexHuueckue
yCTpOMCTBa U
MPaKTUYECKOe
IIPUMEHEHUE:
MY3bIKaJIbHbBIE
WHCTPYMEHTBHI,
yJIBTPa3BYKOBA
s TNarHOCTHKA
B TEXHUKE U
MEJIULNHE,
panap,
painonpUEMHA
K, TE€JICBU30D,
AHTEHHA,
TenedoH,
CBY-neus.

KonTponbHas
pabota Ne 2
«Konebanwust u
BOJIHBD»

I'eomeTpuueck
as OITHKA.
[Ipsamonuneitn
oe
pacrpoCTpaHeH
V€ CBETa B
OIHOPOJIHOM
cpene.
ToueuHslid
HUCTOYHUK
ceera. JIyu
CBETa

Bubmnoreka
1HOK
https://m.edsoo.ru/
ffOcc618

bubnmnoreka
HOK
https://m.edsoo.ru/
ff0cd350

27

28

OtpaxeHue
cBeTa. 3aKOHBI
OTpaKEHUS
CBeTa.
ITocTpoenne
M300paKeHHIA
B IIJIOCKOM
3epKaje

[Ipenomiienne
cBeTa. 3aKOHBI
MIPEIOMIIEHUS
CBeETA.
AOCOIIOTHBIH
IOKa3aTellb
MPEJIOMIICHUSI.
ITomaoe
BHYTPECHHEE

bubnuoreka
1HOK
https://m.edsoo.ru/
ff0cd4e0

bubnunoreka
1HOK
https://m.edsoo.ru/
ff0cd716



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

OTpaXKeHUe.
[IpenenbHblii
YTOJI TIOJIHOT'O
BHYTPEHHETO
OTPaXKEHHUS.

29

30

JlaGopatopHas
paborta Ne 5
«3mepenue
MoKazares
PEIOMIICHUS
CTEKJIa»

Cobupatomue
u
pacceuBarone
nH3b1. TOHKAs
JIMH3A.
DokycHOE
paccTosiHue u
OonTHYECKas
CHJIa TOHKOM
JIUH3BIL.
[TocTpoenue
HU300paKeHUI
B COOMPAIOIINX
u
paccenBaroI
X JINH3aX.
dopmyna
TOHKOM JINH3BL.
VYBenuuenue,
JlaBaeMoe
JIMH30M.

Bubmnoreka
HOK
https://m.edsoo.ru/
ff0cd67a

bubnuoreka
IHOK
https://m.edsoo.ru/
ffOcddle

31

32

JlaboparopHas
pabota Ne 6
«Hccnenosann
€ CBOMCTB
HU300paKeHUI
B JINH3aX.
[Tpenenst
MPUMEHEHUS
T€OMETPUYECK
OM OINTHKH.

Hucniepcus
CBeTa.
ClOKHBIN
cocTaB 6esoro
cBerta. IIBer.
JlaGopaTopHas
paborta Ne 7



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

«HabOmroneune
TUCTIEPCUU
CBETA»

33

BonnoBas
OITHKA.
WnTepdepeni
usl CBETa.
KorepenThsie
HCTOYHUKHU.
VYcnosus
HaAOJIFOIEHUS
MaKCHMYyMOB U
MUHUMYMOB B
uHTepepeHIn
OHHOM KapTUHE
OT JIBYX
cuH(pa3HbIX
KOT€pEHTHBIX
HUCTOYHUKOB.

Bbubnuoreka
1HOK
https://m.edsoo.ru/
ffOced22

34

35

Hudpaxius
CBeTa.
Judpaknuonu
ast pereTKa.
VYcnosue
HaOIIOAEHUS
TJIaBHBIX
MaKCHMYMOB
IIPH MTaJICHUHN
MOHOXpOMAaTHY
€CKOT'0 CBETa
Ha
TU(GPaKIUOHHY
10 PELIETKY.
[Tonapuzanus
CBeTa.

Texuuueckue
YCTpOMCTBA U
MPaKTUYECKOE
MIpUMEHEHHUE:
OYKH, JIyna,
doToanmapar,
MHUKPOCKOIL,
TEJIECKOT,
BOJIOKOHHAS
OIITHKA,

T paKIMOHHA
s pELIETKa,
TIOJISIPOUI.

bubnuoreka
1HOK
https://m.edsoo.ru/
ff0cf02e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

36

37

38

I'panuubt
MIPUMEHUMOCTHU
KJIaCCHUYECKOM
MEXaHHUKH.
IToctynatet
CIIeaIbHON
TEOpPUH
OTHOCHTEIIBHOC
TH:
MHBapUaHTHOC
Th MOJYJIS
CKOpOCTH
CBETa B
BaKyyMe,
MPUHITUTI
OTHOCHTEIIBHOC
TH

OHHIITEHHA.

OTHOCHUTENLHO
CThb
OJIHOBPEMEHHO
CTH.
3amMmemieHue
BPEMCHH H
COKpAIICHHE
JUTAHBI

OHeprus u
HUMITYJIBC
PENSTUBUCTCKO
¥ 9acTHIIEI.
CBs13b MacChI C
SHEpPruen u
MMITYJICOM
YaCTHUIIBL.
OHeprus
MTOKOS

Bubmnoreka
HOK
https://m.edsoo.ru/
ff0cf862

Bubmnoreka
1HOK
https://m.edsoo.ru/
ff0cfa42

bubnuoreka
1HOK
https://m.edsoo.ru/
ffOcfc68

39

40

KoHTtponbHas
pabota Ne 3
«OmnTHKa.
OCHOBEBI
CIIeIIMaIbHOMN
TEOpUH
OTHOCHUTEIBHOC
TH»

DOTOHEI.
dopmyna
ITmanka cBs3u
SHEpPruu
¢doTtoHa ¢ ero

bubnunoreka
1HOK
https://m.edsoo.ru/
ff0ct610

bubnunoreka
1HOK
https://m.edsoo.ru/
ffOcfel6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16

Y4acTOTOM.

OHeprus u
HUMITYJIbC
dboToHa.
OTKpEITHE U
iy Bubnuoreka
HCCIIEIOBAHUE
LHOK
41 doroaddexra.
Ombitel A. T https://m.edsoo.ru/
. FROCfcd
CromneroBa
3aKOHEBI
doTtorddekra.
YpaBHeHUE
SII;IHMTeﬁHa Bubianoreka
1HOK
42 IS
dorosddexra https://m.edsoo.ru/
' £0d015e
«Kpacnas
TPaHUIIA
dororddekra.
JlaBnenue
cBeTa. OnbITE
II.H Bubnnoreka
43 JleGenena. 1HOK
XuMH4YeCcKoe https://m.edsoo.ru/
N ff0d04a6
NEUCTBHE 1YdV+a6
CBeTa.
Texnanueckue
YCTpPOMCTBA U
MPaKTUYECKOe
MIPUMEHEHHUE:
44 (boTosIeMENT,
doromaTuuk,
COJIHEYHAas
Oarapesl,
CBETOIHNO/I.
Pemienue 3anau
Bubnuoreka
10 TEME o
45 «DeMEHTBI 0
KBaHTOBOM https://m.edsoo.ru/
. ff0d0302
OITUKI) 10dUSV2
Mogens aToma
Tomcona.
OnbiTer Bubnuoreka
46 Pezepdopaa o 110K
paccesHuIo o- https://m.edsoo.ru/
YaCTHII. ff0d091a
IInanerapnas
MOJIEJIb aTOMa.
47 [TocTynater bubnuoreka
bopa. LIOK



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/
ff0dOafa

48

49

N3nyuenue u
MOTJIOIICHHE
($hOTOHOB MpH
nepexoze
aToma C
OJIHOTO YPOBHS
SHEPIruu Ha
Ipyrou. Buasl
CIIEKTPOB.
Crnektp
YPOBHEM
SHEPTUU aToMa
BOJOPOJA.
BonHoBsie
CBOICTBA
gyacTHuIl. BoJHEI
ne bpors.
Kopnyckynsipu
0-BOJIHOBOU
JTyaJli3M.
CnoHTanHoOe U
BBIHYKJICHHOE
U3JIyYeHUE

Bbubnuoreka
1HOK
https://m.edsoo.ru/
ff0dOafa

Bubmnoreka
1HOK
https://m.edsoo.ru/
ff0dOca8

50

51

OTtkpsiTHE
paZoaKTUBHO
ctu. OnBITHI
Pesepdopna o
OTIpeIeNIEHUI0
cocTaBa
paauoaKTUBHO
r'0 U3ITy4eHUs

CBolicTBa
anbpa-, 6era-,
ramMma-
U3ITy4YCHHUS.
Brnusxue
paanoaKTUBHO
CTH HAa JKHUBLIE
OpTaHU3MBI

bubnnoreka
HOK
https://m.edsoo.ru/
ff0d0fd2

52

OtkpeITHE
MPOTOHA U
HEUTpPOHA.
Hyxiionnas
MOJIeNb sipa
['eit3enGepra-
HBanenko.
3apsn sapa.

Bubnuoreka
LHOK
https://m.edsoo.ru/
f10d1162



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
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MaccoBoe
YUCIIO sAIpa.
H3oTorbl.
Anbda-pacna.
ONEeKTPOHHBIN
u
MIO3UTPOHHBIN
OeTa-pacma.
T'amma-
U3IIy4YCHHE.
3aKkoH
PaarOaKTUBHO
ro pacrnaja.

53

54

DHeprus CBA3U
HYKJIOHOB B
anpe. SnepHsie
peaKIuu.
Jlenenue u
CHHTE3 AJIEp.

S nepubie
cuiel. Jleexr
MAaccChl sipa.

S nepubii
peakTop.
TepmosinepHbI
W CHHTE3.
[IpoGnemst,
MEePCIEKTUBBI
AIEPHOMN
SHEPIeTHUKHU.
DKOJIOTHUECKH
€ aCIeKThI

01 (S0): (0)1
SHEPIeTHUKHU.
DnemMeHTapHbIe
YaCTHUIIBL.
OtkpeITHE
MO3UTPOHA.
Metonasnl
HaOJIFOEHUS U
perucrpanuu
3JIEMEHTaPHBIX
YaCTHII.
Kpyrusbiit cron
«PyHIaMeHTal
BHBIE
B3aUMOJCHUCTB
nsa. EqpHcTBO
(bu3HIEeCKOM

bubnuoreka
1HOK
https://m.edsoo.ru/
ff0d1356

Bubnuoreka
ITOK
https://m.edsoo.ru/
ff0d0e38



https://m.edsoo.ru/ff0d1356
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https://m.edsoo.ru/ff0d0e38
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55

KapTUHBI
MHUpay

OTanel
pa3BUTHUA
aCTPOHOMHUHU.
[IpuxknagHoe u
MHPOBO33pEHY
€CKOoe
3HA4YCHHE
ACTPOHOMHUH.
Bun 38é3nH0r0
HeOa.
Co3zBe3nusl,
SIPKHE 3BE3NBI,
IUIQHETHI, UX
BUIMUMOE
JIBIDKCHHE.
ConHeuHas
cHCTEMa.

56

Comnnre.
ConHeuHas
aKTUBHOCTb.
Hctounuk
SHEPTUU
ComHiia 1
3BE3/I.

57

3BE31IBI, HX
OCHOBHEIE
XapaKTEPUCTHUK
u. Jluarpamma
«CTIEKTPaTbHBI
U KJ1acc —
CBETHUMOCTEY.
3aBUCUMOCTh
«Macca —
CBETHUMOCTEY
IS 3BE3 T
rJIaBHOM
IIOCJICIOBATENh
HOCTH. 3BE31bI
TJIaBHOM
MOCIIEIOBATEIb
HOCTH.
BnytpenHnee
CTpOEHUE
3BE3.
CoBpeMeHHbIE
MIPEICTABICHUS
o




MIPOUCXOXKICHU
U Y 3BOJIIOIIAHN
ComHia u
3BE31. DTanbl
JKU3HHU 3BE3I.

58

Mieunsrit
[IyTh — Hama
T'amakTuka.
ITonoxxenue n
JIBIDKCHUC
CouHiia B
T'amakTuke.
Tumnsr
raJIaKTHK:
paauorajgakThK
U ¥ KBa3aphl.
YeépHble IBIPHI
B siIpax
rajIaKTHK.

59

60

61

62

Bcenennas.
Pacummpenue
Bcenennoii.
3akon Xab0a.
Paz6eranme
raJlakTHK.
Teopus
bonbiioro
B3pbIBA.
PenukToBoe
U3IIy4YCHHE.
MacmrrabHas
CTPYKTypa
Bcenennoii.
MeTtaranakTuk
a.

Hepeménneie
POOJIEMBI
ACTPOHOMHHU.

KoHnTponbHas
paborta Ne 4
«DNEeMEHTHI
aCTPOHOMUU U
acTpOoUZUKI

Ob6o06maromuit
ypok. Ponb
bu3uku u
aCTPOHOMHU B
HKOHOMHYECKO

v

I/I’




TEXHOJOTHYECK
oM,
COIIMAILHOM U
ITUYECKOM
cdepax
eITEIbHOCTH
YyelloBeKa

63

O6o06maromuit
ypok. Posnb u
MecTO (pU3UKH
U aCTPOHOMUU
B COBPEMEHHOU
Hay4YHOU
KapTHUHE MHUpa

64

O06o001aronun
ypok. Ponb
bu3HIecKoi
TEOpUU B
dbopmMHUpOBaHU
u
Npe/ICTaBICHU
no
bu3HIecKOi
KapTHUHE MHpa

65

66

O0o00marommii
ypok. Mecto
buznIecKoit
KapTHUHBI MUPA
B 0011IeM PsITy
COBPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
MpeJICTaBICHH
1 0 Ipupoze
PesepBHbIit
YPOK.
MaruautHOo€e
noJe.
OnexkTpoMarHu
THasl WHIYKIHS

67

Pe3epBHbIit
ypok. OnTuka.
OCHOBEBI
crnernuaabHOM
TEOpPUH
OTHOCHTEIBHOC
TH

68

PesepBHbIit
YPOK.

Bubanoreka
LHOK




KBaunrosasg

buzuka.

OJIEMEHTHI
ACTPOHOMHH U
acTpou3uKu

https://m.edsoo.ru/
f0d1784

OBILIEE

KOJIMYECTBO

YACOB I10

ITPOTPAMME

68 4 7

IIpoBepsiemble TPeOOBaHMS K pe3yJbTaTaM
ocBoeHUus OOII ¥ 3j1eMeHTHI CoepKAHUSA

B denepanbHbIx U peruoHanbHBIX MPOLIETYypPaX OLEHKH KayecTBa 0Opa30BaHUs UCIOIb3YETCs
nepedeHs (KoauduKaTop) pacipeeleHHBIX 10 KllaccaM MPOBEPSEMbIX TpeOOBaHHH K
pesynbratam ocBoeHust OOIT COO u 3neMeHTOB coaepkaHus o (PU3MKe.

10-1 KJacce

IIpoBepsiemble TpeOGoBaHus K pe3yabTatam ocBoeHus OOII

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUsI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o0mero 0opa3oBaHus

10.1

JleMoHCTpHUpOBaTh HA IPUMEPAX POJIH U MECTO PU3HKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpA, B PA3BUTUU COBPEMEHHOU
TEXHHUKU U TEXHOJOTHI, B TPAKTUYECKON JIEATEIBHOCTH JIOICH

10.2

Y4YuTBIBaTh T'PaHUIBl MPUMEHEHHs] M3YyYEHHBIX (PU3MUECKUX MOAETei:
MaTepHaibHas TOYKa, WHEpLMaNbHas CHCTEMa OTCUYeTa, a0COJIOTHO
TBEPAOE TEJIO0, UACAIBHBINA Ta3; MOJIEIU CTPOCHUS Ia3oB, KUIAKOCTEH U
TBEPABIX TeEJ, TOYEYHBIA DIEKTPUUYECKUM 3apsl - NpPH PEIICHHUH
du3nUeckrx 3a1aq

10.3

PacnioznaBate (usmueckue sBiIeHUs (MPOIECCH) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB MEXaHWUKH, MOJICKYJSPHO-KHHETUYECCKOW TEOpHUHU
CTpPOSHHS  BeIIecTBA W DJJEKTPOJMHAMHKHU:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIHMHEHHOE TBM)KEHUE, CBOOOIHOE TIa/IeHHE TeT,
JBUKEHHE 110 OKPYKHOCTH, WHEPIIMSI, B3auMoJieiicTBre Tei; nuddysus,
OpOYHOBCKOE JBW)KCHHE, CTPOCHHE JKHJIKOCTEH ¥ TBEPIBIX TEII,
U3MEHEHHE o0beMa Tell MpU HarpeBaHUM (OXJIKICHHH), TEIJIOBOE
paBHOBECHE, WCMApeHUe, KOHICHCAIUs, IUIABJICHUE, KPHCTaJLTU3AIMS,
KHUIICHUE, BJIAXXHOCTh BO3/AyXa, MOBBIIICHHE MAaBJIICHUS Ta3a MpH €ro
HarpeBaHUU B 3aKPBITOM COCYJIC, CBSI3b MEXIy MapaMeTpaMHu COCTOSTHUS
ra3a B M30MIPOIECCax; ICKTPU3AIUS TE, B3aUMOJICHCTBHE 3apsI0B



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

10.4

OnuceIBaTh MEXaHNYCCKOC JABHKCHHC, HCIIOJIb3YS (1)I/ISI/I‘ICCKI/IG
BCJIIMYMHBI: KOOpAHWHATAa, IyTb, INEPEMCUICHUC, CKOPOCTb, YCKOPCHHUC,
Macca Tejia, Cujia, UMITYJIbC TCJia, KWHCTUYCCKAs SHCPIrrs, NOTCHINAJIbHAA
OHEPIrusa, MCXaHUYCCKas pa60Ta, MCXaHHUYCCKasd MOIIHOCTh;, IIpHU
OINMMCAaHUU IIPABUJIBHO TPAKTOBATH (1)I/ISI/IT-IGCKI/II\/'I CMBICJI HCITOJIb3YyCMBIX
BCJIIMYHUH, HX 00o3HayeHUsT U CAMHUIIBI, HaXOAUTb (bOpMyan,
CBA3BIBAIOIIUC TAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYHHY C APYTYMMH BCINYNHAMU

10.5

OnucelBaTh U3y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJ U TEIUIOBBIC SIBICHUS,
UCNONb3ysd (U3MUYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIepaTypa,
CpelHsAs KUHETHYECKas SHEPIrus XaoTUUYECKOTO IBMIKEHMSI MOJIEKYII,
CPEIHEKBAJIpaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSS dHEprus, padora ra3a, Ko3(GGUIMEHT MOJIE3HOTO NEHCTBUS
TEIUIOBOI'O  JABMraTeisi; MpUd ONMCAHUU IPaBWIBHO TPaKTOBAaTb
(¢u3nYEeCKUN CMBICT HCIONb3YEMbIX BEJIMYMH, HX O0O3HAueHUs u
€IMHULIBI, HaXOAUTh (OPMYJbl, CBS3bIBAIOIIUE MAHHYIO (DPU3UYECKYIO
BEJIMYMHY C JPYTMMH BETMYMHAM

10.6

OnuceiBaTh HU3yYEHHBIE DJJIEKTPUUECKHE CBOICTBA BELIECTBA U
ANEKTPUUECKHUE SIBICHUS (IIPOLIECCHI), UCTIOJIB3Ysl (PU3UUECKHE BEIMUNHBI:
ANEKTPUYECKUN 3apsifl, SJICKTPUUYECKOE II0Jie, HAIMPSHKEHHOCTh IOJIA,
MOTEHIMA], PA3HOCTh MOTEHLIMAJIOB; TIPU OMUCAHWUU TMPABHIHHO
TPaKTOBaTh (U3MUECKUNH CMBICH  HUCIHOJB3YEMBIX BEIUYHMH, HX
0003HaYEHUS U €IUHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
bu3NYECKYI0 BEIUUUHY C APYTUMU BEIMUYUHAMU

10.7

aHaTM3UpoBaTh (U3MYECKUE TMpPOLECChl M SBJIEHUS, HCIONb3Ys
(bu3nyecKue 3aKOHbI U MPUHIMIIBI: 3aKOH BCEMHPHOTOo TsAroteHus, I, Il u
III 3axoHbI HhIOTOHA, 3aKOH COXPAHEHUSI MEXaHUYECKON dHEPIUH, 3aKOH
COXPAaHEHHS WMILyJbCa, MPUHLUN CYNEPHO3ULMH CHJI, IPUHLUI
PaBHOIIpaBHs ~ MHEPUUAIBHBIX CHCTEM  OTCYETa;  MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUs BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeIHEW KHWHETHYECKOW OHHEPrHHM TEIUIOBOTO JABWXKEHUS MOJIEKYJI C
abCONIIOTHOW TemIepaTrypoil, MEepBbI 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHs DIEKTPUYECKOro 3apsna, 3akoH KysoHa; mnpu sTOoM
pa3inyarh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4yecKoe
BBIpaXXEHHE U yCIIOBUS (TpaHMIIbl, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBSCHATD OCHOBHBIE TPHUHIIUNBI JEUCTBUS MAIllMH, TPUOOPOB H
TEXHHUYECKUX YCTPOMCTB; pa3nuuaTh YCIOBUS HX 0€30MacHOro
WCTIOJIb30BaHMS B IOBCEAHEBHOM KU3HU

10.9

BBIMONHATE 9KCTIEPUMEHTHI 110 UCCIETOBAHUIO (PU3UYECKUX SIBICHUN U
MIPOIIECCOB C HCITOJIb30BAHMEM TPSMBIX U KOCBEHHBIX M3MEPCHHI; TIPU
3ToM (opmynupoBaTh TmpoOieMmy (3agady) W TUIOTE3y Y4eOHOro
IKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEITIOKESHHOTO 000PYI0BaHMUS,
MPOBOAUTH OMBIT U POPMYITUPOBATEH BHIBOIBI

10.10

OcymiecTBIATh MPsIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUMH;
IIPU 3TOM BBIOMpATh ONTUMAIBHBIN CIIOCO0 U3MEPEHMSI U UCIOIB30BaTh
U3BECTHBIE METO/IbI OLIEHKU IOTPELIHOCTEH U3MEPEHUI




10.11

HccnenoBaTh 3aBUCHUMOCTH  MEXIY (U3MYECKMMH BEJIHMYMHAMU C
UCIIOJIb30BAHUEM MPAMBIX HW3MEPEHUU; MpPHU STOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCHpOBaTh pE3yibTaThl IOJYYCHHOH 3aBUCHUMOCTH
¢bu3nyecKuX BEIMYMH B BUIE TAaOIUIl U TpaduKOB, JeJIaTh BBIBOABI 110
pe3yibTaTaM UCCIEI0BaHU

10.12

CobOmromate  mpaBuia  0e30macHOTO  TpylJa OpU  MPOBEICHUU
HCCJICJOBAaHMM B paMKax yd4eOHOro JKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATEIIbCKOM M MPOEKTHOM JEATEIIbHOCTH € HCIOJIb30BaHUEM
HU3MEPUTEIIbHBIX YCTPOUCTB | JIA0OPATOPHOTO 000PYA0BAHUS

10.13

Pemate pacuerHble 3a7a4M C SIBHO 33JaHHON (PU3UYECKOH MOJENbIO,
UCNONb3ys (PU3MUECKUE 3aKOHbl W IPUHLUIBI, Ha OCHOBE aHaJIU3a
YCIIOBHS 33]1a49¥ BBIOUPATH PU3NICCKYIO MOJICNb, BEIACIATh (DHU3UICCKHEC
BEIMYMHBI U (OPMYJbl, HEOOXOJUMbIE AJIsl €€ pelleHHs, NMPOBOAUTH
PAaCUCThI 1 OLICHUBATH PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHA (1)H3H‘l€CKOfI
BEJIMYMHbI

10.14

Pewars Ka4eCTBEHHBIE 3a/1a4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKICHHUI C OMOpPOM Ha H3yYECHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS

10.15

Hcnonp3oBaTh NpuU  peUlIeHHMM  y4e€OHBIX 3a3Ja4  COBPEMEHHbIE
UH(POPMALIMOHHBIE TEXHOJOIMM JJIs IOMCKA, CTPYKTypUPOBaHMS,
UHTEPIIPETAllUd U TPEACTABICHUS Y4yeOHOW U Hay4HO-TIONYJISIPHON
UHpOpPMALIMKU, IOJYYEHHON W3 Pa3IMYHBIX HCTOYHHUKOB; KPUTHYECKU
aHAJIM3UPOBATH MOTYyYaeMy0 HHPOpMAIIHIO

10.16

[TpuBoaUTE HpHUMEpHl BKJIaJa POCCUWCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHME IPOLIECCOB OKPYXKAIOILETro
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb30BaTh TeopeTHYECKHE 3HaHUSA MO (U3UKE B IOBCEIHEBHOU
YKU3HU JUIsl oOecrieyeHus: 6€30MacHOCTH MPU 00palleH!H ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, /IJIs1 COXPAHEHHSI 3J0POBbs U COOTIOICHHS
HOPM DKOJIOTUYECKOTO MOBEJICHHS B OKpY Katolllel cpere

10.18

PaGotaTe B rpymnme ¢ BBHIMOTHEHHEM DPA3IUYHBIX COIMAIBHBIX DPOJIEH,
MJIAHUPOBATH PadOTy TPYIIIIBI, pAlMOHAIBHO PACIPEAEIATh 00S3aHHOCTH
U TUIAaHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalLUsIX, aJ€KBATHO
OIICHWBATh BKJAQJ KaXKIOTO W3 YYAaCTHUKOB TPYNIbl B PEIICHHUE
paccMaTpuBaeMoii mpooIeMbl




IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

Koxa
pasnena

Kon
NMPOBEPAEMOro
3JIeMEeHTa

IIpoBepsiemble Y1eMEHTHI COAePKAHUA

OU3NKA 1 METOJAbIl HAYYHOI'O [TIO3HAHU A

1.1

®duszuka - Hayka o mpupoze. HayuHble MeToAbl MO3HAHUS
OKpy’Kawmiero Mupa. Poib 3KcriepuMeHTa U TEOpUU B
MPOLIECCE MO3HAHUS TPUPOABL. DKCIEPUMEHT B (hU3HKE

1.2

MopenupoBanue (U3HUECKUX SBICHUA M IPOIECCOB.
Hayunble runore3pl. @PuU3MYECKHE 3aKOHbI W TEOPHH.
I'paHunBl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpuHIMM
coorBercTBUsl. Ponmb m mecrto ¢usuku B popMupoBaHHH
COBPEMEHHON Hay4YHOW KapTUHBl MHpa, B MPAKTHUYECKOU
NEITEILHOCTH JII0AeH

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1

MexaHudeckoe JABHXKXCHUC. OTHOCUTEIIFHOCTD
MECXaHHUYCCKOI'O ABMKCHMA. Cucrema orcuera. TpaeKTOpI/IH

[lepemenienue, ckopocTh (CpenHsisi CKOPOCTb, MTHOBEHHAs
CKOPOCTh) M YCKOPEHHE MaTepUAIbHON TOUKH, UX MPOEKIIUU
Ha OCH CHCTeMbl KoopauHat. ClIoKEHHE TEepEeMEIIeHU U
CJIOKEHHE CKOPOCTEN

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE  IPSAMOJIMHEWHOE
JIBrKeHUe. ['paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTU U NEPEMELICHUS MAaTEPUAIILHON TOYKU OT
BpEMEHU

CBoOonHOoe majeHne. Y CKopeHne CBOOOIHOTO MaJeHUS

KpuBonuueliHoe  JBUKEHHME. PaBHOMEpHOE  JBUKECHHE
MaTepUaIbHON TOYKH II0 OKPYKHOCTH. YTJIOBas CKOPOCTb,
JIMHENHAas CKOpOCTb. IIepuon u 4acToTa.
LIeHTpOCTpEMUTENBHOE YCKOPEHHE

Texuudeckue yCTpOﬁCTBaZ CIINAOMETP, ABUXKCHUC CHAPAIOB,
LCIMHBIC U pEMCHHEBIC IIEPEaAAYN

[TpakTueckue paboTsl. i3MepeHre MTHOBEHHON CKOPOCTH.
HccenenoBanue COOTHOLIEHUS MEKTY ITyTSIMU, PO IEHHBIMU
TEJIOM 32 MOCIEA0BATEIbHBIE PABHBIE IPOMEXYTKH BPEMEHH
[P PAaBHOYCKOPEHHOM JBHKCHUU C HAYAIIbHON CKOPOCTBIO,
paBHOW Hymto. M3ydeHue IBWKEHUS IIapuKka B BI3KOH
KHUJIKOCTH. VI3yueHuwe [BHXKEHHS Tena, OpOLIEHHOTO
TOPHU30HTAIBHO

2.2

TMHAMUKA




[Ipuaiun orHocurenbHOCTH ['anmunes. IlepBblii  3aK0OH

2.2.1
Herotona. MHepruanbHble CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIMI Cyneprno3uIiuy CUil
Bropoii 3akoH HbproTOHa I MaTepUAIBHOM TOYKU B
2.2.3 uHeprmanpHoi cucreme otcdyera (MCO). Tperuit 3akoH
HrroToHa 151 MaTepuaibHBIX TOUEK
294 3akoH BcemupHoro Ttsarorenus. Cuia Tspkect. IlepBas
o KOCMHUECKasi CKOpocTh. Bec tena
2.2.5 Cuuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHHUS! CKOJIbKEHUS U
2.2.6 cuna Tpenus 1nokos. Koadbdunuent Ttpenus. Cuna
CONPOTHUBIICHUS TIPU JBUKEHUU TeJa B )KUIKOCTH UJTU Ta3e
297 [ToctynatenbHoe W BpalaTelbHOE IBUKEHHE aOCOIIOTHO
o TBEPAOIO Tena
298 MoMeHT cuiibl OTHOCUTENIBHO OCH BparieHus. [1nedo cumsbl.
o Ycnosus paBHoBecus TBepaoro teaa B UCO
299 TexHuueckue  yCTpPOMCTBA:  NOAIIMIHUKH,  JIBUKECHHE
o HCKYCCTBEHHBIX CITyTHUKOB
[TpakTueckue paboTel. M3ydeHue ABMKEHHS Opycka IO
HAKJIOHHOM TUIOCKOCTH TOJl JACHCTBHEM HECKOJIBKHX CHIIL.
2910 HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX
o B nepopMupyeMoil TPYy>KHHE M PE3UHOBOM 0Opasie, OT
BenMuMHbl ux jAedopmanuu. HccnemoBaHue —ycioBUI
paBHOBECHSI TBEPAOIO TEJA, UMEIOLIEr0 OCh BpallleHuUs
3AKOHbI COXPAHEHUA B MEXAHUKE
231 Nmmynsc maTtepuanbHONW TOYKH, CHCTEMBI MaTe€pUaIbHBIX
e ToueK. IMIysbC CHIIBI M1 ©3MEHEHHUE UMITYJIbCa TeNa
232 3akoH coxpaneHus umiyibca B MCO. PeakTuBHOE NBUXKEHNE
233 PaGoTa cuibr
234 MOUIHOCT CHJIBI
235 Kunernueckass sHeprus MarepuanbHo Touku. Teopema o
23 - KMHETUYECKOW SHEPTUN
[TorenmmansHas >Heprus. [loTeHIMaNbHAsT SHEPTHUS YIIPYTO
2.3.6 nepopMHUpOBaHHON NPYKHUHBI. [loTeHIIManbHas SHEPTHs Tea
BOJIM3H MMOBEPXHOCTH 3eMITH
[ToTeHnManbHbBIe U HEMOTEHIIUANbHBIE CHIIBI. CBsI3b PaOOTHI
237 HEMOTEHIIMAIBHBIX CHUJ C M3MEHEHHEM MEXaHMYeCKOU
e SHEPTUM CHUCTEMBI Tell. 3aKOH COXPAaHEHMsS] MEXaHUYECKOU
SHEPTUH
2.3.8 VYrnpyrue u Heynpyrue CTOJIKHOBEHUS




TexHudeckue yCTpPOMCTBA: JABUXKEHUE PAaKeT, BOJOMET,

239 o
KOIlep, MPYXUHHBIA MUCTOJIET

[TpakTuyeckue padoThl. Mi3ydeHue cBsi3M CKOPOCTEH TEI IPpH
2.3.10 Heynpyrom ynape. MccnemoBanue cBsi3u pabOTBl CHIIBI C
M3MEHEHHEM MEXaHHUYECKOW YHEPTUU Tela

MOJIEKYJISIPHAS ©U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

OcHoBHEBIE THIOJIO’KEHHS MOJIEKYJISIPHO-KHHETHIECKON
3.1.1 Teopun. bpoyHoBckoe asmwxkenue. uddysus. Xapakrep
JIBIDKCHUS ¥ B3aUMOJCHCTBHS YaCTHI] BEI[eCTBA

Mopenu CTpOCHHsI Ta30B, XKUIKOCTEH W TBEPABIX TEI W
00BsICHEHNE CBOICTB BEIIECTBA HA OCHOBE DTHUX MOJIEJEH

Macca w™onekyn. KonuuectBo BemectBa. [locTosHHas
ABoraapo

TemoBoe paBHOBecue. Temmeparypa U €€ H3MEpPEHHE.
[ITkana temneparyp Llenbcus

Monens  wmpeanbHOro  rasa.  OCHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH UACATBHOTO Ta3a

AOcCoIOTHAs TeMIIepaTypa Kak Mepa CpeIHel KHHETHYECKOM
3.1.6 SHEPTUM TEIUIOBOTO JIBIDKeHMsI dactuil Taza. [llkama
temneparyp KensBruHa

3.1.7 Vpasuenne Knaneiipona - Menneneesa. 3akon JlaibToHa

['a3oBeie 3akoHBI. M3omporiecchl B HIealbHOM Ta3e ¢
3.1.8 MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: U30TEpPMa, U30X0pa,
n3zobapa

3.1.9 TexHUYeCKUe yCTPOHUCTBA: TEPMOMETP, OHapomeTp

[TpakTueckue pabotThl. l3MepeHue waccbl BO3ayXa B
3.1.10 KJIaCCHOM KOMHate. lccnenoBaHue 3aBUCUMOCTH MEXKIY
napamMeTpaM# COCTOSIHUSI Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMMUKN

TepMOIII/IHaMI/I‘-ICCKaH cucrema. BHYTpeHHHH OHEPTHUA
TepMO)II/IHaMPILIeCKOfI CHCTEMBI B CITOCOOBI €€ H3MEHEHUS

3.2.1

KonuuectBo Temnotrel u pabota. BHyTpeHHssT sHeprus
OJIHOATOMHOTO MJI€aJIbHOIO ra3a

322

Bunel Temmonepenadn: TEIIONPOBOJHOCTh, KOHBEKIIHS,
323 u3iydeHue. TenjaoeMKoCTh Tena. YJenbHas TEIIOEMKOCTh
BeniecTBa. Pacder konmyecTBa TEIUIOTHI IPU TeTIonepeaade

IlepBbIii 3akOH TepMoAMHAMHUKH. [IpuMeHeHHe mEepBOro
324 3aKOHa TEPMOJAMHAMHUKH K wu3omporeccaM. [papuueckas
WHTEpIpeTamus padboThl ra3a




TeruoBble MamuHbl. [IpuHOMOBL  JEHCTBUSA  TEIJIOBBIX
MamuH. [IpeoOpa3oBaHusi SHEPrMM B TEIUIOBBIX MaIllMHAX.

325 .
Koaddumment mnonesnoro geiicteust (manee - KIIM)
temioBoit mamuHbl. [{ukn Kapuo u ero KITJ[
Brtopoii 3akon TepMoanHamMuku. HeoOpaTumMocTh poiieccoB
3.2.6 B mnpupoae. TeruioBble JBUrareaud. IKOJIOTHYECKUE
poOJIEMBI TETIOIHEPTETUKHI
327 TexHuueckue  yCTpOMCTBA: IBUTATENIb  BHYTPEHHETO
- CropaHusi, OBITOBOW XOJIOAWJIBHUK, KOHAUITHOHED
328 [IpakTnueckue paboTHI. H3mepenne yIEeIbHOU
- TEIIOEMKOCTH

AT'PEI'ATHBIE COCTOSAHNA BEHIECBA. ®A30BbLIE ITEPEXO/IbI

Hap006pa3013aHI/Ie H KOHACHCAaIus. I/IcnapeHHe N KHIICHHUC.

3.3.1 VnenpHass  Temora  mapooOpa3oBaHMs.  3aBHUCHUMOCTD
TeMIIepaTypbl KUIEHUS OT aBJICHUs
339 AOcomoTHasT Y OTHOCUTENbHAs BJIAXKHOCTb  BO3AyXa.
e Hacpliennsiit nap
Teepnoe teno. Kpucramnmueckue u amopdHble Tena.
333 AHUN30TpOIUsl CBOWCTB KpuCTauioB. Kujkue KpHUCTaslIbl.
33 CoBpeMeHHbIE MaTepUabl
334 [InaBneHne W  KpUCTAJUIM3aLUs. YJelbHas  TEIJoTa
e riaBnenus. Cyonumanus
3.3.5 VYpaBHeHHE TEMIOBOro OanaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP M IICUXPOMETD,
336 KAJIODUMETP,  TEXHOJIOTMM  TOJY4YEHUS  COBPEMEHHBIX
o MaTepuajoB, B TOM  4YHUCJIE€ HAHOMATEpHAIOB, H
HAaHOTEXHOJIOTUU
3.3.7 [TpakTueckue padboThl. M3MepeHne BIaXHOCTH BO3AyXa
4 SJIEKTPOANMHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpuzauust Ten. OJeKTpudeckuil 3apsan. /[IBa Buaa
o ANEKTPUYECKUX 3aps 0B
4.1.2 IIpoBOIHMKY, IUBIIEKTPUKH U IOIYIIPOBOJHUKH
4.1 4.13 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3anmoneiicteue 3apsanoB. 3akoH Kynona
OnekTpuyeckoe mnoisie. HampsikeHHOCTh  3JIEKTPUYECKOTO
4.1.5 nosisd. [lpuHnun cynepnozunuu. JIMHMM HanpsyKEHHOCTH

SJIICKTPHYCCKOTO ITOJIA




PabGora cun anexrpocratnueckoro mnoss. IloreHuman.

4.1.6
PasnocTp noreHnuanos
417 ITpoBOAHMKY M OUBIEKTPUKHU B IIOCTOSHHOM DJIEKTPUYECKOM
o noste. Jlunnexrpudeckast IpOHUIIAEMOCTh
418 OnexrpoeMKocTs. KoHzeHcaTop. DIIEKTPOEMKOCTD MIJIOCKOTO
o KOHJIEHCAaTopa. DHEprus 3apsHKEHHOI0 KOH/IEHCaTopa
TexHUYECKHE YCTPOMCTBA: JJIEKTPOCKOIN, DJICKTPOMETP,
41.9 AIIEKTPOCTATUYECKAS 3alluTa, 3a3e€MJICHHE
o AIIEKTPONPUOOPOB, KOHJAEHCATOpP, KCEPOKC, CTPYWHBIH
IIPUHTED
41.10 [IpakTnueckue paboTel. M3mepeHue  AIIEKTPOEMKOCTU

KOHJACHCATOpAa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX

CPEIAX
401 VYcinoBusl CyIIeCTBOBAaHUS IOCTOSHHOTO 3JIEKTPUYECKOIO
o Toka. Mcrounuku Toka. Cuna toka. [locTosiHHBIN TOK
422 Hanpspkenue. 3akon Oma 17151 yyacTka Lenu
493 DJEKTPUUECKOE CONIPOTUBJICHUE. Y IEIBHOE CONPOTUBIICHUE
o BEIIECTBA
404 [TocnenoBarenbHOE, MapaieNbHOE, CMEIIAHHOE COEAMHEHNE
o [IPOBOJHUKOB
4.2.5 PaGota snekrpuueckoro Toka. 3akon [xoys - Jlenna
4.2.6 MOUIHOCTB 3JEKTPUIECKOTO TOKA
anekTpoaBrkymas cuia (mamee - DJIC) u BHyTpeHHEe
4.2.7 COTNPOTHUBIIEHUE MCTOYHUKA ToKa. 3akoH OMa ISl TOJTHOU
(3aMKHYTOM) 3nekTpuueckoil nenu. KopoTkoe 3aMbikanue
ONeKTpoHHas  NPOBOJMMOCTb  TBEPAbIX  METAJUJIOB.
4.2.8 3aBUCHMOCTb COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYpHI.
CBepXIpoBOIUMOCTD
429 OJIEKTpUYECKUI TOK B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX
o IIy4KOB
[TonynpoBoAHUKH. CoOcTBeHHast u MpUMECHas
4.2.10 IIPOBOAMMOCTBH MOIYIIPOBOAHMKOB. CBOMCTBA p-n nepexona.
[TorynpoBOIHUKOBBIE TPUOOPHI
4911 ODJIEKTPUYECKUI TOK B JJIEKTPOIMUTAX. DIEKTPOIUTHUYECKAS
o JUCCOIUAIUA. DIIEKTPOIU3
OnekTpuyeckuid TOK B Trazax. (CaMOCTOATENbHBIA H
4.2.12 HECaMOCTOSATEIIbHBIN paspsn. Paznuunbie THIIBI

CaMOCTOATENIBHOTO pa3psiaa. Monuus. [1nazma




TexHuuecKkue yCTporucTBa: aMIepMETp, BOJBTMETP, PEOCTAT,
UCTOYHUKUA TOKa, OJJIEKTpOHArpeBaTelbHble MPUOOPHI,
4.2.13 AJIEKTPOOCBETUTEIbHbBIE npudopHI, TEPMOMETD
CONPOTUBIIEHUS, BaKyyMHbId JMOJA, TEPMHUCTOpPbl U
(oTOpPE3UCTOPHI, MOIYIPOBOAHUKOBBIN AUO/, TaTbBAaHUKA

[TpakTdeckue paboThl. M3ydeHne cMemanHOro COeTMHCHUS
PE3UCTOPOB.

4.2.14
N3mepenne OJIC HCTOYHMKA TOKa U €ro BHYTPEHHETO
conpotuiieHus. Habmoaenue snexTposiamnsza

11-1 kJjacce

IIpoBepsiemble TpeGoBaHus K pe3yabTatam ocBoeHus OOII

Kox
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero od0pazoBanusi

11.1

JleMoHCTpHpOBaTh Ha TMPUMEpPax pojdb U MecTo (HU3UKH B
(GhopMUPOBaHUM COBPEMEHHON Hay4yHOW KapTHUHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHHUKU M TE€XHOJIOTHMW, B MPAKTUYECKOU AEATEIBHOCTH
TOJIEH, IETOCTHOCTh U €IMHCTBO (PM3MUYECKOI KapTUHBI MHUpa

11.2

VY4uuThIBaTh TpaHUIIBI IPUMEHEHUS] U3YUYEHHBIX (U3NYECKUX MOJIETeH:
TOYEUYHBIN DJIEKTPUYECKUM 3aps, sSACpHas MOJAECIb aToMa, HyKIIOHHas
MO/IETIb aTOMHOTO si/Ipa MpHU PEeIIeHUN PU3NYECKUX 3a]1ad

11.3

Pacnio3znaBate (usmueckue siBiaeHUs (Tpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  DJICKTPOJAMHAMHMKM M  KBaHTOBOW  (DU3MKH:
ANIEKTpUYEecKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMTHOE JeNCTBUA TOKa, B3aUMOJICHCTBHE MarHuros,
AJNIEKTPOMAarHuTHasT MHAYKIUS, JEHCTBHE MAarHUTHOrO IOJiA Ha
IIPOBOAHUK C TOKOM M JBWXKYIIUHCSA 3apsf, DSJIEKTPOMAarHUTHbIE
KojeOaHuss M BOJIHBI, NPSAMOJIMHEWHOE pPACIpPOCTPaHEHHE CBETa,
OTpaKeHHe, IpeJIoMIIeHUE, UHTepdepeHtus, AMPaKIHs U MOIIpH3aIUs
CBeTa, AMcIepcHus cBera, GporodnekTpruueckuil 3pdext (porodaddexr),
CBETOBOE JaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOro CIIEKTpa aToMa
BOJIOPO/JIa, €CTECTBEHHAs M UCKYCCTBEHHAs PaIMOAKTUBHOCTD

11.4

OnuceiBaTh  M3Y4YEHHBIE  CBOMCTBAa  BeHIECTBA  (DIEKTPUUYECKHE,
MAarHUTHBIE, ONTUYECKUE, IEKTPUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX
Cpel) ¥ DIEKTPOMATrHUTHBIC SIBICHUS (MPOLIECCHI), HCIONIB3YA
(bu3MYecKne  BEIWYWHBI:  DJIGKTPUUECKUH  3apsia, CWiIa  TOKa,
AJIEKTPUYECKOE HAIIPSIKEHUE, JIEKTPUUECKOE CONTPOTUBIICHHUE, Pa3HOCTh
notenimanos, IJIC, pabora Toka, HHAYKIMS MAarHUTHOTO TOJIsI, CHJIa
Awmnepa, cuna JlopeHua, WHIYKTUBHOCTh KaTyIIKW, DSHEPrus
AJIEKTPUIECKOTO U MAarHUTHOTO TOJICH, TIEPUOJ] U YacTOTa KOJeOaHUH B
KojeOaTeIbHOM KOHTYype, 3apsii W CHJIa TOKa B  TIpoIecce




TapMOHHYECKHX JIEKTPOMArHUTHBIX KoJeObaHuii, pokycHOe paccTosTHUE
W ONTHYECKas CHJIa JIMH3BI; MPH OMUCAHWUU TPABUIBHO TPAKTOBAThH
(U3MYECKUN CMBICIT HCIOJB3YEMbIX BEIUYHMH, WX OOO3HAYCHUS H
SIMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PH3HUECKYIO
BEJIMYUHY C IPYTUMH BEITMIMHAMHI

11.5

OrnuceIBaTh W3yYEHHbIE KBAaHTOBBIC SIBJICHUSI M MPOLECCHI, UCIIOIb3YS
¢bu3nyecKkue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPIHsl M HUMIYJIbC (OTOHA, MEPHOJT
MoJTypacmaja, YSHEprus CBsI3U aTOMHBIX SiZiep; IPU ONMCAHUN TIPABUIILHO
TPaKTOBAaTh (DU3MUECKUN CMBICT HCIOJB3YEMBIX BEIWYUH, UX
0003HAYECHHUS U €IUHUIIBL; YKA3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(U3HYECKYIO BEIIMYUHY C IPYTHMH BETUYMHAMH, BBIYUCIISATH 3HAUCHHUE
(bu3nYecKOil BETUYMHBI

11.6

AHanmu3upoBaTh (PU3MYECKHE TMPOLECCHl M SBJICHUSA, HCIIONB3YS
¢usnyeckue  3aKOHbl W HpUHLUIBL  3akoH Oma,  3aKOHBI
[IOCJIEIOBATENBHOIO M IapajUIeIbHOIO COEAMHEHHS IPOBOJHUKOB,
3akoH Jxoyns - JleHna, 3aKOH 3J€KTPOMArHUTHOW MHAYKLUH, 3aKOH
MPSIMOJIMHEHHOIO PaclpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUsI CBETa,
3aKOHBI IIPEJIOMJICHUS CBETa, ypaBHeHue DiHITeitHa 17151 porodddekra,
3aKOH COXpaHEHUsI HSHEPruM, 3aKOH COXPAHEHMsI HMITyJIbCa, 3aKOH
COXPAHEHMs 3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUS MacCOBOIO
qucia, nocTyaaTsl bopa, 3aKOH pajiMOAKTHBHOIO paclaja; IpU 3TOM
pa3nuyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4yecKoe
BBIp@KEHHUE U YCIIOBUS (TPaHUIIbl, 001aCTH) MPUMEHUMOCTHU

11.7

Ompenenarh HampaBiI€HUE BEKTOpPA WHAYKIIMM MAarHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl Jlopeniia

11.8

Crpouth 1 onMchIBaTh N300pakeHNE, CO3AaBAEMOE TUIOCKUM 3€pKaJloM,
TOHKOU JIMH301

11.9

BrimoaaaTte OKCIICPUMCHTBI IO UCCICTOBAHUTO (1)I/ISI/I‘~ICCKI/IX SIBJICHUU U
MPOLIECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MPU
aToM (opmynupoBaTh TpoOiemy (3amady) W THUIOTE3y Y4YEOHOTO
DKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO
000py10BaHUs1, IPOBOAUTH OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

Ocy1ecTBIATh NPSMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BETUYHH;
IIPU 3TOM BBIOMPATH ONTUMANBHBINA CIIOCOO0 M3MEPEHUS U UCII0JIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU MTOTPENTHOCTEN H3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYHH C HCIOJIb30BAHUEM
NpSAMBIX ~ U3MEPEHHH; IPU O3TOM KOHCTPYHPOBATH  yCTaHOBKY,
¢bukcupoBaTh pe3yJbTAThl MOJYYEHHOH 3aBHCUMOCTH (PU3UUYECKUX
BEJIMYMH B BUJE TabmuIl U rpadukoB, AenaTh BHIBOABI MO pe3ybTaTaM
HCCIIEN0BaHUsA

11.12

CoOnromate  mpaBuija  0€30MAaCHOTO  TpyJAa TIpH  TPOBEIECHHUH
UCCIEIOBAaHUM B  paMKax Y4yeOHOro OJKCIEpUMEHTa, Yy4yeOHo-
UCCIIEIOBATENIbCKOW U IMPOEKTHOW JESITEIbHOCTH C HCIOJIb30BAHUEM
M3MEPHUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 000PYA0BaHUS




11.13

Pemate pacderHble 3amaud ¢ SBHO 3a/laHHON (PM3WYECKOH MOJIEIBIO,
UCTONB3ysd (U3NYECKHE 3aKOHBI W TPUHIIMIIBEI; HA OCHOBE aHajIm3a
yCIIOBUS 33/1a4¥ BEIOUPATh (PU3HUECKYIO MOJCIb, BELICISATE (PHU3UUECKIe
BEJIMYMHBI U (POPMYJIBI, HEOOXOIUMBIC Ul €€ PELICHHUs, MMPOBOJUTH
pacyeThl M OIICHUBATh PEATBHOCTH MOJYYSHHOTO 3HAYCHHS (pr3nuecKon
BEJIMYMHBI

11.14

Pewate Ka4eCTBECHHbIE 3a7a4u: BBICTpanBaTh JIOTUYECKHU
HENPOTUBOPEUMBYIO LIEMIOYKY PACCYKICHUM C OMOpPOM HAa H3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS

11.15

Hcnonp3oBaTe MNpH  peUIeHHHM Y4eOHBIX 337ady  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUU JJsl TOHCKA, CTPYKTYpPHpPOBaHUS,
UHTEpIpEeTalMM U TNPEJCTaBICHUS y4eOHOM M HAy4YHO-IOIMYJISIPHOM
nH(pOpMaLIUY, TOTYYEHHOH U3 PA3JIMYHBIX HCTOUYHUKOB;, KPUTHUECKH
aHAJM3UPOBATh MOTydaeMylo HHPOPMAIIUIO

11.16

OOBSICHSITh TIPUHIIMIIBI JCUCTBUS MAIUH, TPUOOPOB M TEXHUYCCKUX
YCTPOMCTB; paznuyarh YCIOBUS HX O€30MacHOr0 HCIIOJIb30BAHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBOIUTE MpUMEpPHI BKJIaJa POCCUUCKHX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IMPOIECCOB OKPY>KAIOLIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpETHUYECKUE 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
KU3HH JIJIs1 o0ecriedeHust 6€30MacHOCTH TPU o0palleHuu ¢ mpudopamu
U TEXHUYECKHMMH YCTPOWCTBAMH, Ui COXpaHEHHUs 3J0pPOBbsI U
COOITIOJICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHHUS B OKPYIKArOIIEeH cpejie

11.19

PaboTarh B rpymie C BBIIOJIHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh ~ paboOTy  TpyNmbl, PalUOHAIBHO  pPACIpeneisaTh
0053aHHOCTM W IUIAHUPOBATh JEATENbHOCTb B HECTaHIAPTHBIX
CUTyallUsiX, aJeKBaTHO OLEHMBATh BKJAJ KaXJIOT0 M3 YYaCTHHUKOB
IPYMIIBI B pELICHUE pacCMaTpUBAEMOM MpoOIeMbl

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

Kox Kon
a3ena nposepsiemoro | [IpoBepsieMblie 31eMeHTBI COAEPKAHMS
pasi 3J1eMeHTa
4 SOJIEKTPOJMHAMUKA
MATHUTHOE I1OJIE. DJIEKTPOMATHUTHA A UHAYKIINA
431 IlocTossHble  MarHuTel. B3auMoAelcTBHE  ITOCTOSHHBIX
43 e MAarHuTOB
MarnuTtHoe none. Bektop MarHuTHOM MHAyKumMH. [IprHDmn
4.3.2 cynepno3uiuu. JInuaun MarautHol nHAYKIMU. KaptrHa nunHuii
MArHUTHON MHIYKIMH TOJISI TOCTOSTHHBIX MarHUTOB




MarnuTtHo€e 1oje npoBoAHuKa ¢ TokoM. Kapruna nuHui noss
JUIMHHOTO IPSIMOIO INPOBOJHMKA U 3aMKHYTOTO KOJIBLIEBOIO

4.3.3
IIPOBOJAHMKA, KaTymlku ¢ TokoM. Omnelr  DOpcrena.
B3aunmopelicTBre MpOBOTHUKOB C TOKOM
43.4 Cuna Amriepa, ee MOJyJib U HallpaBJICHUE
Cuna Jlopenma, ee MOIyJb M HampaBieHue. [[BuxeHue
435 3apsOKCHHON YaCTHIIBI B OJTHOPOJIHOM MarHMTHOM Tosie. PaGota
cuibl JIopeHna
4.3.6 SIBieHME NEKTPOMArHUTHON UHIyKIIUU
437 IToTok BekTOpa MAarHUTHOM MHIYKITUU
4.3.8 OJIC uAyKUIMU. 3aKOH JIEKTPOMArHUTHON uHyKIuu Dapanes
BuxpeBoe oamekrpuueckoe mose. OIOJC HHAYKIHH B
4.3.9 MPOBOJHUKE, JBIXKYIIEMCS TMOCTYNAaTeIbHO B OJHOPOIHOM
MarHUTHOM IOJIE
4.3.10 [IpaBusio Jlenia
4311 NHAyKTUBHOCTS. SIBnenue CaMOMHIYKLIUH. J1C
e CaMOMHIYKIUHU
4.3.12 DHeprus MarHUTHOT'O NOJISl KaTyIIKH C TOKOM
4.3.13 ONEKTPOMarHuTHOE MOJIe
Texunueckue YCTpOMCTBA: IMOCTOSIHHBIE MAarHMThI,
4.3.14 JJIEKTPOMArHMTBHI, AJIEKTPOJIBUraTeNb, YCKOPHUTENH
3JI€MEHTapHBIX YaCTHUIl, UHIYKIIMOHHAA [1€Yb
[TpakTrueckue padboTel. M3yueHne MarHUTHOTO TOJISI KaTYIIKH
43.15 ¢ TokoM. HMccnemoBanue ASHCTBUS IMOCTOSHHOTO MarHuTa Ha

paMKy ¢ TokoMm. HMcciienoBaHue SIBICHUSI 3JIEKTPOMArHUTHOU
WHIYKLUN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKHUE U SJIEKTPOMATHUTHBIE KOJIEBAHUA
KonebartenbHas cucrema. CBobosHbIE KoJIeOaHusI.
5.1.1 I'apmonnueckue konebanusd. Ilepuos, yactora, amminTyna u
(aza konebanuit
5.1.2 [IpyxvHHBIA MasTHUK. MaTeMaTHYeCKUNA MAsTHUK
5.1 513 VYpaBHeHHe rapMoHHMUYECKHX KoieOaHui. Kunemarmueckoe u
o JMHAMUYECKOE OMMCAaHUE KOJIe0aTeTbHOIO ABMKEHHS
[IpeBpaiieHne »HEPTUM TPH TAPMOHUYECKUX KOJICOAHHUSX.
5.14 CBsi3p  aMIUTUTYABI KOJICOAHWM WCXOJHOM BEJIIMYHUHBI C
aMIUTUTYAaMHU KOJIeOaHUH ee CKOPOCTH M YCKOPEHHUs
515 Konebarenbubiit  koHTYp. CBOOOJIHBIE 3JIEKTPOMATrHUTHBIE

Kosie0aHMs B MICATBHOM KOJIeOaTeNbHOM KOHTYpe. AHAJIOTHUs




MEXTy MEXaHUICCKUMU U SJICKTPOMATHUTHBIMH KOJICOAHUSIMH.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHMsI SHEpPruM B HJEAJIbHOM KoseOaTeabHOM
KOHTYype

BeIiHyKIeHHBIE ~ MEXaHMYeCKMe  KoyeOaHus.  Pe3oHaHc.
Pe3onancHass kpuBas. BbeIHYXIEHHBIE JIIEKTPOMATrHUTHBIC
KOJICOaHHUS.

[Tepemennsbiii Tok. CHHYCOUJATBHBIN TIEPEMEHHBIN TOK.

MonHoCTh MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U IEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAMIPSKCHUS

5.1.10

Tpancdopmarop. IIpousBoacTo, mepenaya u mnorpelieHue
NEKTPUYECKOM  BHEPrUU. ODKOJOTMYECKHE PUCKH  IpU
IIPOU3BO/ICTBE IEKTPUUYECKON SHEPIUu. Kynbrypa
HCII0JIb30BAaHUS IEKTPO3HEPTUU B TOBCEAHEBHOM KU3HU

5.1.11

Texnuyeckue ycrpoicTBa: ceiicMorpad, dIeKTpUUECKUN
3BOHOK, JINHUHM JJIEKTpOIepe1ay

5.1.12

[IpakTuueckue padotsl. MccienoBanue 3aBUCMMOCTH IIEpHUOAA
MaJIbIX KOJIEOAHUH Ipy3a HAa HUTHU OT JUIMHBI HUTH U MaccChl
rpy3a. HccaenoBanue IIEpEMEHHOIO TOKAa B LENH U3
IIOCJIEZIOBATEIBHO COECIUHEHHBIX KOHJEHCATOpa, KaTyIIKU U
pesucropa

52

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHn4deckre BOJIHBI, YCJIOBUA PACHPOCTPAHCHUS. HepI/IOI[.

5.2.1 CKOpOCTh pacnpoCTpaHEeHHs W JUIMHA BOJHBI. [lomepeunbie u
MIPOJI0JIbHBIE BOJHBI
5.2.2 HNurtepdepennius u qudpakins MEXaHUIECKUX BOJIH
573 3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. BeicoTa ToHa. TemOp
o 3BYyKa
DNeKTpOMarHuTHBIE BOJIHBI. VYcnoBust W3ITyYeHUS
524 3JIEKTPOMAarHUTHBIX BOJH. B3anmHas opueHrtanus BeKTopoB E,
B 1 v B 35IeKTpPOMarHuTHOM BOJIHE B BAKyyMe
CaoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTpaXkeHue,
5.2.5 MpeioMIIeHue, TMoysipu3auus, audpakuus, HHTephEpeHIINs.
CKOpOCTh AEKTPOMArHUTHBIX BOJIH
596 [lIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
o 3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpuHUMOBl  paguoOCBA3M U TeneBUIEHUA. Paguonokaius.
o DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl
TexHudeckue yCTPOWCTBA: MY3bIKaJbHBIE HWHCTPYMEHTHI,
5.2.8 yIbTPa3BYKOBask IUATHOCTUKA B TEXHUKE U MEIMIIMHE, pajap,

paguonpUEeMHHUK, TEICBU30D, aHTeHHA, TeaedoH, CBY-neun




OIITUKA

[IpssMonuHENHOE PACIPOCTPAHEHHE CBETA B OJTHOPOIHOM CpEIE.

53.1
JIyd cBeta
539 Otpaxxenue cBeTa. 3akOoHbl OTpaxkeHus cBera. IlocTpoeHue
h M300pakKeHUH B TUIOCKOM 3€pKajie
533 [Ipenomnenune  cBera.  3akOHBl  IPEJIOMJICHUS  CBETA.
e AOCOTIOTHBIN MMOKA3aTeNb MPETOMIICHHS
534 [TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHplil yroa MmojxHoro
o BHYTPEHHETO OTPaXEHUS
535 Hucnepcus cseta. CiioxkHbI cocTaB O6enoro ceera. L{set
Cobuparonue ¥ paccewBarolle JWH3bl. TOHKas JUH3a.
@DOKyCHOE pPACCTOSIHME U ONTHYECKas CHUJIa TOHKOM JIMH3BL
5.3.6 [Toctpoenne n300pakeHUil B COOMPAIOIIUX U PACCEHBAIOIINX
muH3ax. dopmysla TOHKOM JMH3BL. YBEJIMYEHHE, [1aBacMOE
JIMH301
53
5.3.7 [Ipenensl IPpUMEHUMOCTH T€OMETPUUYECKOU ONTUKH
Wntepdepenus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBHS
538 HaOII0IeHUs MaKCHUMYMOB u MUHHUMYMOB B
h UHTEpPEPEHIIMOHHOW  KapTUHE OT  JBYX  CHH(A3HBIX
KOTE€PEHTHBIX UCTOUHHUKOB
Hudpakius csera. [ludpakunoHHas pemieTrka. YciaoBue
5.3.9 HaOJIO/IeHNsT  TJaBHBIX ~ MAaKCUMyMOB  TNpU  TaJ€HUU
MOHOXPOMAaTHUYECKOTIO CBETA Ha TU(PAKIMOHHYIO PEIIETKY
5.3.10 [Tonapuzanus cera
Texnudeckue yCTpoWCcTBa: OukHM, Jyma, (oroamnmapar,
5.3.11 MPOEKIIMOHHBIN aImnapar, MUKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PELIETKA, MOISPOU
[IpakTuyeckue paboTel. U3MepeHne nokasaress mpeioMICHHS.
5.3.12 WccnenoBanue cBoiicTB n300paxkeHuil B nuH3ax. Habmonenue
JUCIIEPCUU CBETA
OJIEMEHTHI CITEIIMAJIBHOU TEOPUN OTHOCUTEJIBHOCTHU
['pannisl MIPUMEHUMOCTHU KJIACCHUYECKOU MEXaHUKH.
6.1 [locTynatel TeOpuM OTHOCUTEIBHOCTH: HWHBAapHUAHTHOCTH
) MOJ1yJIsI CKOPOCTH CBETA B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH
DiHIITelHHA
6
6.2 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/IJIeHuEe BPEMEHH U
) COKpAILICHUE ITTUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHUIIBI
6.4 CBsi3p Macchl ¢ SHEprued U UMIYJIbLCOM CBOOOJIHOM YaCTHIBL.

DHeprus MoKosi CBOOOIHOM YaCTHIIBI




7 KBAHTOBAS ®U31UKA
SJIEMEHTbI KBAHTOBO! OIITHUKH
71.1 @®oronsl. Gopmyna Ilnanka cBsizu sHepruu (QoToOHA C €ro
o 4acTOTOW. DHEPTUs U UMIYJIbC POTOHA
710 OtkpeiTie u wuccinenoBanue ¢orodddexra. Onbiter A.Tl.
o CroneroBa. 3akoHbl (oTodPdexra
7.1 713 VYpaBuenue OiinHmreiiHa g ¢oroaddexra. «Kpacnas
o rpanuiay Gororddexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeOGenena
7.1.5 XuMHYecKoe JeiCTBIE CBETa
716 Texnuueckue  ycrpoiicTBa:  (oTornement, OTOIATUHK,
o COJIHEUHas1 OaTapesi, CBETOIUO
CTPOEHUE ATOMA
791 Mopnens aroma Tomcona. OmnbwiTel  Pesepdpopma mo
o HCCIeA0BaHUIO CTpoeHMs atoMa. [1nmanerapHas moziens aroma
[Tocrynarer Bopa. M3nydyenne u moriomeHne (HOTOHOB TpU
7.2.2 Iepexo/ie aToMa C OJJHOTO YPOBHS 3HEpruu Ha JIpyroil. Buasl
cnekTpoB. CrieKTp ypOBHEH SHEPruu aToMa Boopoaa
79 BonnoBeie  cBoiicTBa  yactun. Bomabel  ne  Bpois.
' 7.2.3 KopnyckynspHo-BonHOBON ayanusM. [{udpakius 31eKTpPOHOB
Ha KpUcTajliax
724 CroHTaHHOE M BBIHYXJIECHHOE H3JIy4€HUE. YCTPONCTBO U
o MPUHLIMI paboThI 1a3epa
725 Texauueckue YCTpOWCTBA: CIIEKTPaJIbHBIN aHanus3
o (criekTpocKoI), Jlazep, KBAHTOBBIN KOMITBIOTED
7.2.6 [TpakTrueckue padoTel. Habmronenne nuHeHyaToro crekTpa
ATOMHOE AP0
7.3.1 MeTo161 HAOMIOICHUS U PETUCTPAIIUU DIIEMEHTAPHBIX YaCTHUII
OtkpeiTHe  paawoakTuBHOCTH. OmbiTel  Pesepdopma 1o
739 OIIPEAEIIEHUIO COCTaBa PAJINOAKTUBHOrO n3nydeHus. CBoiicTBa
e anbda-, 6era-, raMMa-u3NydeHus. Biusane paanoakTUBHOCTH
Ha KUBbIE OPraHU3Mbl
7.3 OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykiioHHas monens sjapa
7.3.3 I'eitzenOepra - UBanenko. 3apsz sapa. MaccoBoe 4ucio siapa.
H3oTonsl
734 Anbda-pacnaa. DNEeKTPOHHBIA M MO3UTPOHHBIN OeTa-pacma.
o lNamma-uznydenue. 3akOH paJiMOAaKTUBHOTO pacnaaa
735 DOHeprust CBA3M HYKJIOHOB B sizpe. SnepHble cuibl. Jledext

MAacCHI sIpa




7.3.6

SnepHsle peakuuu. [lenenye u CUHTE3 S1Ep

7.3.7

Snepubiii peaktop. Tepmosinepubiii cuuTe3. I[IpoGiembr u
MIEPCIIEKTUBBI SIACPHOU DHEPIeTUKH. DKOJIOIMYECKHUE ACIIEKTHI
SIIEPHOMN SHEPreTUKH

7.3.8

DJieMeHTapHbIe YaCTUIIEL. OTKpbITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHuueckue yCTpOMCTBA: JO3MMETp, Kamepa DBuibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMOa

7.3.10

[Ipaktuyeckue pabotel. MccnemoBanue TpeKoB dacTHil (10
rOTOBBIM (hoTOTrpadusiM)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Be3anoro nebda. Co3Besnus, ApKue 3BE3/bl, TUIAHETHI, UX
BUIHMOE JBIKEHHUE

8.2

Conneuynas cucrema. [lmanersl 3eMHOU rpynnbl. [lmaneTsi-
TUTAHTBl U UX CIIYTHUKH, KapJIMKOBBIE TJIaHEThl. Masble Tena
COJIHEUHOU CUCTEMEI

8.3

Comnnne, ¢potochepa u atmochepa. CorHeUHAST AKTHBHOCTH

8.4

Ncrtounuk sneprun CosHua U 3B€3]1

8.5

3Be3/1bl, UX OCHOBHBIE XAapaKTEPUCTHKU: Macca, CBETHMOCTb,
paaudyc, TeMmmeparypa, HX  B3auMOCBs3b. Jlmarpamma
«CHEKTpaJlbHBIM KJIacC - CBETHUMOCTb». 3BE€3/bl TJIABHOU
MIOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTD «Macca - CBETUMOCTbY ISl
3B€3]] IJIABHOM NOCJIE0BATENBHOCTH

8.6

BayTtpennee crpoeHue 38e371. COBpEeMEHHBIC TIPEACTABICHUS O
HpOI/ICXO)KI[CHI/II/I 1 3BOJHOIINN COJ'IHIIa U 3BE3/. 3TaHBI JKN3HU
3BE3

8.7

Mneunsiii [lyte - nama [Mamaktuka. CrnupanbHasi CTpyKTypa
lNanakTuku, pactipenenenue 38e31, ra3a u npuid. [lojgoxenue u
newkenne Comuna B [amaktuke. [lnmockas m chepuueckas
noAcucTemMsl ['anakTuku

8.8

Tunel ranaktuk. Pagnoranaktuku u kBasapel. YepHbIe ObIpHI B
s/ipax rajJlakTUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akon  Xa60:na.
Paszberanue ranaktuk. Bozpact u paauyc Beenennoii, Teopus
bonpmoro  B3peiBa. Mogens  «ropsuerd  BceneHHON».
PenukToBoe n3nyduenue

8.10

MacmtabHast ~ cTpykrypa  BcenenHoil.  MeraranakTuka.
Hepemennsie mpobieMbl aCTpOHOMUHT




IIposepsiembie Ha EI'D no ¢pusuke

TpedoBaHus K pe3yjabraram ocBoeHus OOII
COO

s mposenenust EI'D mo ¢usuke ncnomip3yercs nepeyeHs (KoaAu(puKaTop) mpoBepsIeMbIX
TpeboBanuit k pesyibTaTam ocBoeHust OOIT COO u nepeueHb 31eMEHTOB COJICPIKAHMS.

Ilepeuens (koaupukaTop) NpoBepsieMbIX TPeOOBaHUI K pe3yabTaTam ocBoenuss OOIIL
COO

Kon IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3yJibTaTaM OCBOCHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
TpeGoBaHus o0pa3oBaHus

ChopMUpoOBaHHOCTh yMEHHU pPACIIO3HABATh (U3HUYCCKUE  SIBJICHUS
(Tportecchl) U OOBSCHATH HX HA OCHOBE M3YYCHHBIX 3aKOHOB

Bnanenne  ocHoBomoyararomMMu  (U3MYECKUMHU  MOHATUAMU U
BEJIMYMHAMU, XapaKTEPU3YIOIUMHU (PU3HUECKHE IPOLECCHI

ChopMupoBaHHOCT ~ yMEHHH TNPUMEHATh  3aKOHBI  KJIACCHYECKOU
MEXaHUKH, MOJIEKYJIIPHOM (PU3UKU M TEPMOJIMHAMUKH, JIEKTPOANHAMUKH,
KBaHTOBOM (U3MKM JJIs aHalu3a U OOBACHEHUS SBIEHUN MHKpPOMHpA,
MaKkpoMHpa M Meramupa, pasiuyaTh YCJIOBUS (TpaHHUIBl, 00J7acTH)
IPUMEHUMOCTH (U3NYECKHX 3aKOHOB, NMOHHMMATh BCEOOIIUI XapakTep
(byHIaMEHTaJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTb UCIIOJIb30BAaHUS YACTHBIX
3aKOHOB; aHAJIN3UPOBATh (PU3UYECKHE IMPOLIECCH, MCIOIb3Ys] OCHOBHbIE
IIOJIOXKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

CdhopMHUPOBAHHOCTH YMEHHUS Pa3JINUaTh yCIOBUS TPUMEHUMOCTH MOJIEICH
(bu3UYECKUX TEJ U MPOLIECCOB (SIBICHUN)

ChopMupoBaHHOCTh YMEHUS PELIATh pacyETHBIE 3a/1a4M C SBHO 3aJaHHOM
U HESBHO 3aJaHHOW (U3NYECKON MOJENbI0: Ha OCHOBAHMM aHaIN3a
yCIOBHUS BBIOMpATh (PU3MUECKHE MOJIENH, OTBEYalolue TpPeOOBaHUIM
3aga4yd, IMPHUMCHATH (bOpMy.]'IBI, 3aKOHBI, 3aKOHOMCPHOCTH W ITOCTYJaTbl
¢u3nUecKux TEOpUH NpH MCIOJIB30BAaHUM MAaTEMAaTUYECKUX METO/I0B
peUmICHUA 3aaa4, MPOBOAUTE PACUCTEI HA OCHOBAHWH UMCHOIINUXCSA JaHHBIX,
AQHAJIN3UPOBATH PE3YJIBTATHI U KOPPEKTUPOBATH METOBI PELICHUS C yYETOM
MOJIYUYCHHBIX PE3YJIbTATOB

Pemarp kauecTBeHHbIE 3aJauyd, TpeOyloIMe NPUMEHEHUs 3HAHUN U3
pa3HBIX Pa3/IeoB IKOJIBHOTO Kypca (GU3UKH, a TAK)KEe MHTETPALlK 3HAHHU
6 U3 JpYyrHMX IPEeIMETOB €CTECTBEHHOHAy4YHOIO IMKJIA: BBICTPAWUBATH
JIOTUYECKYIO LIETIOYKY PACCYKIACHUM C ONOPOM Ha HM3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS

Bnanenune oCHOBHBIMU METOAaMU HAy4YHOT'O TO3HAHUS, UCIIOJIB3YEMBIMU B
¢usnke: TPOBOAUTH MPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PUINUECKUX




BCJIMYMH, BBIOMpAs ONTUMAIBHBIA CIOCO0 HM3MEPEHHUS U HCIOJB3YS
U3BECTHBIE METOJbI OICHKH TOTPEIIHOCTEH HW3MEPEHH, MPOBOIUTH
WCCJICIOBAHNE 3aBHCUMOCTEH (DU3MYECKHX BEIWYMH C HCIIOIH30BAHHEM
OPSMBIX H3MEpPEHHH, OOBSICHATH IOIYYCHHBIC PE3YJIbTaThl, HCIOIb3YS
(1)I/I3I/I‘-IGCKI/IC TCOpHH, 3aKOHBI U MOHATHA, U JCJIaTb BBLIBOIbBI; CO6JIIOI[3TB
npaBuia OE30MacHOro TpyJa MPH MPOBEICHUU HCCICIOBAHUN B paMKax
y4eOHOTO JKCIIEpUMEHTa U Yy4eOHO-MCCIEeI0BATEeIbCKONW ACATEIBHOCTU C
UCTIOJIb30BaHUEM ITU(PPOBBIX H3MEPUTEIBLHBIX YCTPOHCTB U JTA00OPATOPHOTO
00opy1I0BaHUs

CdopMUpoBaHHOCTh YMEHHI aHATM3UPOBATH U OLEHUBATH TOCIEICTBUS
OBITOBOM M MPOW3BOJICTBEHHOW MAESITEILHOCTH YEIOBEKa, CBSA3aHHOM C
(UBHYECKUMU TIPOIIECCaMU, C TIO3UIMI JKOJOTHYECKOW 0e30MacHOCTH;
NPEJCTaBICHU O palMOHAILHOM MPUPOJOINOIb30BAHUM, a TaKXKe
PasyMHOM MCIOJIb30BaHUU [JOCTW)KCHMM HAyKW M TEXHOJOTHUH I
JAIBHEUIIETO Pa3BUTHSI YEIOBEYECKOro 001IecTBa

OBnaneHve pa3nMYHBIMH  crioco0amMu  paboTel  C¢  HHQpOpMAIUei
(GuU3MYECKOr0  COJEp)KaHUS  C  HUCIOJB30BAaHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHil; pa3BUTHE YMEHHUI KPUTHUECKOTO aHAIIH3a
Y OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMol HH(popMaluu

10

CdopmMupoBaHHOCTH yMEHUH MIPUMEHSATD OCHOBOIIOJIararoIue
ACTPOHOMHUYECKHE TIOHATHS, TCOPUU U 3aKOHBI JJI aHAJIM3a U OOBICHCHUS
(1)I/I3I/I'~I€CKI/IX Hpouecc03, HpOI/ICXOI[HHII/IX Ha 3BE€3aaX, B 3BCE3IHBIX
CUCTEMaX, B MEXKTallaKTUUECKON cpeae; IBUKEHHs HEOECHBIX Ted,
SBOJIIONNH 3Be3 U Becenennoin

Ilepedyens 31eMeHTOB cofepkaHusi, npoBepsieMbIx HA EI'D no ¢usuke

Kox |Kona IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
pasjaeJia | 3J1eMeHT
/ TeMbl |a
1 MEXAHUKA
KMHEMATHUKA
111 Mexanudeckoe BHXKeHHE. OTHOCHUTENBHOCTh MEXAHHYECKOTO
o nemkennd. CucreMa oTcuera
z 1 TPACKTOPHA
1.1
1.1.2
MarepuanbHas TOUKA.
Ee paguyc-BekTop:




F(t)=(x(t), e(t), z(1))

TPaeKTOPUsl, IEpEMEICHHE:
ﬁf_“:.;(fz )—F(.Il )= Fz —f_’i = (Al, ﬂ)’,ﬂz),

MyTh.

CroxeHue nepeMeeHHi:

An =Ar, +Ary

CkopocTh MaTepuanbHOM TOUKHU:

w5 AR Ey
L=—-1 :F}'Z(Uvaer),
At e
Ar—0
Ax ’ ' r
UI =— =I! , dHaNoOrM4Ho l_}"}r :-VI , Uz =Z‘, .
1.1.3 Atlar—0
CrioxeHue CKOpOCTei:
U1 - UZ -} U{]
Brruncnenue nmepemMerieHus U MyTH MaTepUaTbHONH TOYKH TIPH
MPSIMOJIMHEHHOM ABM>KEHUU BJIONB ocH X MO IrpaduKy
3aBUCHMOCTH Vx(t)
YckopeHrne MaTepuaabHOM TOUKH:
_ Av o }
a=— =V, =|\a, ,a,,4q,|,
1.14 + o - 2
At Ar—0
Av Y T PN
a, =— =(UY}I, aHanoruuHo a, =(U,',] a.=v. |
’ At ’ S s A TEl
At—0

1.1.5

PaBHOMEpHOE IPSIMOJIMHENHOE JBUKEHHUE:




X(t) =X Vgt

L, (t) = vy, =const

PaBHOYCKOpEHHOE NPSMOIUHENHOE IBUKCHUE!

~y

a.l

X(1) = xp tvg, L+

v, (1)=vq, +a,t

a, =const
1.1.6 ’
2 ]
Usy — Vg, =2ar (3'2 _Il)
IIpu nBMKEHUU B OTHOM HAIIPABIICHUH ITyTh
U + U4
S="1"_"2
2
] J - L,:f’
..
I 1 .é‘{.. .\‘\.
\
l
i T T
CBoOoHOE MajicHue. Y CKOpeHUe CBOOOIHOTO MaICHUSI.
JIBm>xeHue Tena, OpOIIEHHOTO MO YIJIOM 0L K TOPU30HTY:
1.1.7

X(t)=xg +Vg,t =Xy +VLgcosat

2 2
g_l;’f . et
¥(t)=yp+Vq ¢+ > =y +Vg sincL-t—

{U,r(f):‘)o.r =Vcosa

L, (t)=vg, +g,t=ypsina— gt




1.1.8

KpuBonunelinoe aBuxkenue. J[BHKeHUE MATEPUAIBHON TOYKH 110
OKPYKHOCTH.

VYrioBas u nuHEHas ckopocTh Touku: v = @R. [Ipu paBHOMEpHOM
JBUKEHUH TOUYKHU MO OKPYKHOCTH

2
mz—ﬁ=2nv.

HCHTpOCTpeMI/ITCHLHOG YCKOPCHHEC TOYKU:

[TonHOE yCKOpEeHHE MaTepUaIbHON TOUKHU

1.1.9

TBepnoe Teno. [loctynarenbHOe U BpallaTeIbHOE ABUKEHUE
TBEPJAOro Tela

1.2

JTMHAMUKA

1.2.1

NuepumanbHble cuctemsl oTcuera. [lepBoiit 3akoH HproToHA.
ITpunuun otHOCHTENBHOCTH [ anmumnes

1.2.2

Macca tena. IImoTHOCTE BelliecTBa:

P=y

1.2.3

Cuna. I[IpuHiun cyneprno3uuuu CUiL:

Fp:lBHUJBﬁC']'B :Fl +F2 t

1.2.4

Bropoii 3akoH HeroTona: s marepuansHoit Touku B UCO

1_:" = md Aﬁ:ﬁﬂg npw ﬁ = const

1.2.5

Tperuit 3akoH HproTOHA 117151 MaTEpUAIBHBIX TOUYEK:




1?12:‘1621

3aKkoH BCEMHUPHOI'O TAI'OTCHUSA: CUJIBI ITPUTAKCHUA MEXIY
TOYCYHBIMU MaCCaMH PAaBHbI

nym
F=GMg.

1.3

1.2.6
Cuna tsoxectu. LleHTp TspKecTH Tena. 3aBUCUMOCTD CHITBI TSKECTH OT
BBICOTHI h HaJl MTOBEPXHOCTBIO IIAHETHI paanycoM Ro:
GMm
mg=— --—
2
(Ry +h)
1.2.7 Cuina ynpyroctu. 3akon ['yka: F, = — kx
Cuia tpenusi. Cyxoe TpeHHe.
Cuna tpenus ckonbxenus: F, = pN.
1.2.8
Cuna tpenus nokos: Fmp < pN.
Koadduument tpenns
[aBnenue:
1.2.9 _F,
p=—
S
CTATHUKA

1.3.1

A

MOMEHT CUJIbI OTHOCUTEIBHO OCH BpalICHUA:

‘M‘ =FI, rae | - nne4vo cunel ﬁ OTHOCUTENBHO OCH,

npoxodineit uepe3 Touky O nepneHIuKyIsIpHO PUCYHKY




]_[CHTp Macc Teia. ]_[CHTp MacC CUCTEMbI MAaTCPUAJIBHBIX TOUYCK!

L mRtmh+.

F =
II.M.
my+m,+...
1.3.2
B onHOpOAHOM 1IOJIE TSKECTH
(g = const)
LIEHTP MaccC TeJjla COBNAJACT C €r0 LICHTPOM TSKECTH
VYcnosus paBHosecus TBepaoro tena B UCO:
1.3.3 M +M;,+...=0
F+F+..=0
1.3.4 3akoH [lackans
1.3.5 [aBnenue B xuakoctu, nokosueiics 8 UCO: p = po + pgh
3akoH Apxumena:
1.3.6 Fapx = ~Faprecn ecnm teno v xuakocrs nokostes 8 MCO, To FApx = PeV oecn
VYcnoBue miaBaHus Ten
3AKOHbBI COXPAHEHN A B MEXAHUKE
HMMitynsc MaTepralbHOW TOUKHU:
1.4.1
p=mv
HMItynec cucTemsl Ted:
1.4.2 L
1.4 P=p +py +..
3aKOH N3MEHEHHUS U COXPAHEHUS UMITYJIbCA!
1.4.3

s NCO Af_j =A(f_jl * ﬁQ +..)=0, ecnn Flmlcum + FZnuemu +...=0

PeakTuBHOE ABHKEHHE




1.4.4

|

Ar X

Pabota cuibl Ha MaJIOM NEPEMEILEHUN:

A :‘F|-|AF|'(.'05(1:FT -Ax

1.4.5

MOoIHOCTb CUJTBI: eclin 3a BpeMsi At paboTa CUITbI U3MEHSIETCS Ha
AA, TO MOIIIHOCTh CHIIBI

AA
P=— =F-v-cosa

At Af—0

1.4.6

Kunernueckast sHEpPrys MaTepruaIbHON TOYKH:

mov?  p
EKHH =T -

3aKOH U3MCHECHUS KHHETUYCCKOW SHEPTUU CUCTEMBI MaTepUATbHBIX
Touek: B UCO AExun = A + A, + ...

1.4.7

HOTeHI_II/IaJ'IBHaH SHEPTUA: Ul HOTCHIHUAJIBHBIX CHJT
A12 = Elnurenu - EZnoreHu =—- AEI‘IUTEHH.

IToTeHnmanpHast SHEPTUsI MATEPUATILHON TOUKH B OJTHOPOJHOM I10JIE
TSYKECTHU:

Enorenu = m gh

[TorennuanbHas sHEprus ynpyro aeopMupoBaHHOTO Teja:

5
E kx~
MOTEHIT — 7

1.4.8

3aKOH U3MCHEHHS U COXPAaHCHUA MEXaHU4YeCKOMH OHCPIUH:

EMex = EK"H + EnoTeHll




B HCO AEMEX = ABCCX HEMmoOTeHIL.CHJT = 0

B CO , ecmit AEyue= 0, €CITHA scex nenoremcns = 0

1.5

MEXAHNWYECKUE KOJIEFAHIMA 11 BOJIHBI

1.5.1

["apmoHnueckue konebaHuss MaTepuanbHON TOYKU. AMIUINTY1a U
¢a3za xonedanuil. Kunemarnyeckoe onucanue:

x(t)=Asin(wt +¢q) .

v (1 )=x; ,

a.(t) :(UV‘,); —— 0’ x(f)= At @’ x=0-

[J€ X - CMEIIEHUE U3 TIOJIOKEHUS PABHOBECHS.
JInHAMHYECKOE OHCaHUE:

ma, = — kx, rae k = mm?.

9TO 3HAYUT, YTO

F.=-kx.

DHepreTuyecKoe OMUCaHne (3aKOH COXPaHEHHS MEXaHUIECKOM
SHEPIun):

2 2 2 2
mv°  kx® mv ‘

max __

2 2 2

=const

CBs13b aMIUIMTYAbI KOJIEOAHUM CMELIEHHS] MaTePHAIbHOM TOUKH C
aMIUTUTYZaMU KOoJIeOaHUH ee CKOPOCTU M YCKOPEHHUS:

_ 2
Upax =04, a max =@ 4

1.5.2

[Tepuon u yactoTa KoIeOAHMIA:

HepI/IOII MaJibIX CBO60)1HLIX KoJIeOaHUI MaTeMaTUYECKOTr0 MasTHUKA:




[lepuon cBOOOIHBIX KOJI€OaHU MPYKUHHOTO MAsITHUKA:

m
T=2n ?
1.5.3 Brmyxnennsie konebanus. Pezonanc. Pesonancuas kpusas
[Tonepeunsie 1 PO0JIbHBIE BOJIHBL. CKOPOCTH PACTIPOCTPAHCHUS U
JUTMHA BOJIHBIL:
L
1.5.4 h=0T =—
Vv
HHuTtepdepentius u qudpakius BOJIH
1.5.5 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVJIAAPHAS ®U3UKA
Mopenu cTpoeHus Ta30B, )KUJIKOCTEH U TBepAbIX Teil. [lycTs
TepMOJMHAMHUEcKas cucTema (Teno) cocTout u3 N° oJMHAKOBBIX
MoJieKy1. Torja KoJIu4ecTBO BellecTBa
2.1.1 N _m
Ny K
rae Na — unciio ABoraapo, m - Macca CUCTEMBI (Tela), i — MOJIsIpHas
2.1 Macca BeIeCTBa
2.1.2 TerutoBoe IBMKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3auMopeiicTBre yacTuIl BelecTBa
2.1.4 Juddysus. bpoyHoBCKOe ABMKEHUE
2.1.5 Monpens uneansaoro raza B MKT
CBs3b MEXIY JIABIICHUEM U CPETHEW KUHETUYECKOW SHEPTrUeu
216 MOCTYMATEIbHOIO TEIJIOBOTO IBM>KEHUS MOJIEKYJT UCAIBHOTO ra3a
o (ocHoBHOe ypaBHeHue MKT):




1 oF 2 JJ?()Uz 2 =
=—mynv- =—n == ,
P 3 0 3 2 3 moct

N
FAE My - MACcca OfHOM MoneKys, ﬂ':? - KOHLIEHTPaLMA MONeKyn

2.1.7

AbcomotHas Temmeparypa: T =t°+ 273 K

2.1.8

CBsi3b TEMIIEPATYPBI Fa3a CO Cpe/IHEe KHHETUYECKOM SHeprueit
MIOCTYMATEJIBHOIO TEIJIOBOT'O IBUKEHUS €r0 MOJIEKYJI:

vl 3
—_— m
€nocr = ?2 =Ekr

Ypasaenue p = nkT

2.1.10

Mojens uaeaabHOTO Ta3a B TCPMOANHAMUKE:

Ypasuenne Menzeneena - Kinanelipona

BrlpakeHue 1711 BHYTpPEHHEH YHEPTHH

VYpasuenne Menzeneena - Kianeiipona (mpuMeHumsbie HopMbl
3aMmcH):

pV=""RT=vRT=NiT, p=PRL

u u

BeIpaxxeHue 11 BHyTpEHHEN SHEPTUHA OJHOATOMHOIO UIEAIBHOTO
rasza (mpuMeHUMbIe (POPMBI 3aITUCH):

U:%VRT:%NH:EERT:WUT:%

2 u

2.1.11

3aKkoH I[aJ'II)TOHa IJid JaBJICHUA CMCECHU Pa3pCiKCHHBIX Ta30B:

p=p:1tp:t+..

2.1.12

N3omporneccsl B pa3peKEHHOM ra3e ¢ IIOCTOSIHHBIM YHCIOM MOJIEKYT
N (¢ MOCTOSIHHBIM KOJTMYECTBOM BEIIIECTBA V):




usotepma (T = const): pV =const ,
p
m3oxopa (V = const): ?zconst .

Y
T

n3obapa (p = const): —=const

I'padmyeckoe mpencrasieHue uzomnpoueccos Ha pvV-, pT-u VT-
Juarpammax.
O0BeIMHEHHDII ra30BLIH 3aK0H:

——=const
T

JJIs1 TIOCTOSTHHOI'O KOJIMYECTBA BEUICCTBA V

HacrilieHnble 1 HeHACHIILICHHBIE Imapkbl. KauecTBenHast 3aBUCUMOCTh

2.1.13 IUIOTHOCTH U J1aBJIEHUS HACBIIIEHHOT'O IIapa OT TEMIIEPATYPbl, UX
HE3aBUCHMOCTb OT 00beMa HACBIIIEHHOIO apa
Brnaxnocts Bo3myxa.
OTHOCHUTENBHAS BIAKHOCTB!
2.1.14
_ pnapa (T) _ pnapa (T)
pﬂacum,napa (T) pﬂachnu.napa (T)
2115 M3menenune arperaTHeIX COCTOSIHUMM BELIECTBA: UCIIAPEHUE U
o KOHJIEHCAllUs, KUTICHHUE KUKOCTH
21.16 M3MeHeHMe arperaTHbIX COCTOSIHUM BeIlleCTBA: IUIaBJICHUE U
o KPUCTAJUTU3aL U
2.1.17 [TpeoOpa3oBanue sHeprun B (ha30BBIX Mepexoiax
TEPMOANHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpaTypa
222 BuyTtpeHHss sHeprus
22 )93 Temonepenaya kak crocod U3MEHEHHsT BHYTPEHHEH dHEPTUH Oe3
- coBepieHus padboTel. KoHBEKIUS, TEIIONPOBOAHOCTD, U3TyUEHUE
KonndecTBo TEmIoThI.
224

VnenbHas TEII0EMKOCTh BemiecTBa ¢: Q = cmAT




VY nenpHas Temnora napooopazoanus L: Q = Lm.
2.2.5 VnenbHas TerioTa miaBieHus A: Q = Am.
VenpHas TEMI0Ta cropanus Tormea (: Q = qm.
226 OnemeHTapHas padora B TepMoauHamuke: A = pAV. Beluucnenue
o paboThl o rpaduKy nporecca Ha pV-auarpamme
IlepBblil 3aKOH TEPMOAVHAMUKH:
Qi =AU +4,=U,-U)+ 4,
2.2.7
Anmabara:
051 =0=4),=U,-U,=-AU),
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumele nmporecchbl
[Tpuniune! aeiictBus TemaoBbix MamuH. KIT:
229
_ AZE!.IIHKJ _ QHE]T[J _lecm| = |Qx0'1|
QH}]FP Qﬂarp QHE]TP
MakcumanbHoe 3Hauenune KI1/1. Iukn Kapho:
2.2.10 _ TH:lrp B Txon
MaxmM=Ngapuo = =1-
THarp Tﬂarp
2.2.11 VYpaBaenue TeroBoro 6amanca: Qi+ Q.+ Qs+ ...=0
3 OJIEKTPOAMHAMUKA
SJIEKTPUYECKOE ITOJIE
DJeKTpU3aIus Tel U €€ MPOosIBJICHUs. DIeKTpuiIecKuii 3apsia. [[Ba
3.1.1 BHJIA 3apsiia. DIEMEHTApHBIN AIEKTPUYECKUH 3apsil. 3aKOH
COXpaHEHHUs IEKTPUUECKOTO 3apsiia
B3aunmoneiictue 3apsanoB. Toueunsie 3apsanpl. 3akoH Kynona: B
OJIHOPOJIHOM BEILIECTBE C JUAIEKTPUUECKON MPOHUIIAEMOCTBIO €
A
3 3.1.2
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3.1.3 Onektpuueckoe nojue. Ero aeicTBue Ha JIEKTpUYECKUE 3apsIb
314 HarnpsikeHHOCTB 3JIEKTPUUECKOTO MOJIs:
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ITone Toueunoro 3apsaa:

OIHOPOJHOC I10JIC:

E": const

KapTI/IHLI JIMHUN HaIIpsA’KCHHOCTHU 3THX oJiei

3.1.5

[ToTEHIMAIBLHOCTD JIEKTPOCTATHYECKOTO TTOJIS.
Pa3sHOCTh MOTEHIMAIOB U HAIPSHKEHHE:
A =q(@ —¢2) =-qAp=qU
[MoTeHIMaBHAS SHEPTHUS 3apsAIa B DJIIEKTPOCTATHIECKOM ITOJIE:

W=qop.

A=—AW

[ToTennuan QJICKTPOCTATUYCCKOI'O ITOJIA:

p=—.
q

CBs13b HAPSHKEHHOCTH TOJISI M Pa3HOCTU MOTEHIIUAIOB JIJIst
OAHOPOHOTO 3JekTpocTarnyeckoro noiyst: U = Ed

3.1.6

[TpuHIUIT Cynepno3UIINY SJIEKTPUYECKHX MTOJIEH:

3.1.7

IIpOBOIHUKY B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECUS
3apsAJI0B: BHYTPH IPOBOJHUKA

E=0

BHYTPH U Ha MIOBEPXHOCTH MPOBOJHUKA (¢ = const




3.1.8

JM3IeKTpUKU B 3JIEKTPOCTATHUECKOM MoJie. Juanekrpuyeckas
MIPOHUIIAEMOCTh BEUIECTBA €

3.1.9

KOHﬂeHcaTop. :‘)JICKTpOGMKOCTB KOHACHCaTOpa:

3.1.10

HapaJIJIeJIbHoe COCAMHCHUEC KOHACHCATOPOB:
g=q+q;+.... Uy=U,=.., Cnapa_n.rl =C, +C, +..

IlocnemoBaTreabHOE COCAUHCHHE KOHACHCATOPOB:

111
Cnocn Cl CZ

U=UtUrt... q1=q2=..0

3.1.11

9Hepr1/m 3apPsAKCHHOI'O KOHACHCATOPA!:

_qU_CU? ¢’
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3.2

3AKOHBI

[NHOCTOAHHOI'O TOKA

3.2.1

Cua Toka:

=24
At Ar—0

IloctosaHEII TOK: I = const

s mocrossHHOrO TOKa = It

3.2.2

YcaoBus CYHICCTBOBAHUSA BJICKTPUUCCKOT'O TOKA.

Hanpsoxkenne U u OJIC E

323

3akon OMa Jy1sl y4acTKa Lenu:




DNEKTPUUECKOE COIIPOTUBIIEHHE. 3aBUCUMOCTb COIIPOTHUBIICHUS
OJIHOPOAHOT'O IPOBOJAHMKA OT €r0 JIIMHBI U CeUeHUs. Y IeIbHOoe
COIPOTHBIICHUE BEIIECTBA.

3.2.4
[
R=p—
S
Hcrounuku Toka. 3/C ucTouHMKa TOKA:
325 E - ACTCIPOTIIIITX CHIT )
q
BHyTpeHHee conpoTUBIIEHNE HCTOYHUKA TOKA
E.r
R
326 3akon OMa 11t moHOM (3aMKHYTO# ) anektpuyeckoi nenu: E =1IR +
Ir, otkyna
E
I=
R+r
[TapannensHOE COEAUHEHUE TPOBOAHUKOB:
I=T1,+1 U,=U l 1 + l +
= + +.... = =...s =T
: 2 : . Rnapaml Rl R.’l
3.2.7
[TocnenoBarenbHOE COETUHEHUE TIPOBOHUKOB:
U — Ul +U2 +..., I] = 12 ——— RlIOCJl = Rl +R2 +..‘
Pabota snekrpuueckoro Toka: A = IUt.
3akon Jlxoyns - Jlenna: Q = IP’Rt.
3.2.8
Ha pesucrope R:
2
O=A=I" Re=IUr="¢
R
MOUIHOCTB 2JIEKTPUYECKOTO TOKA:
A4
3.29 P —IU
At




TenmoBas MOIITHOCTD, BEIACIIEMAasd Ha pE3UCTOPEC:

MomHoOCTh HCTOYHUKA TOKA:

PE — Mc;,tcu:l —EJ
Ar—0

3.2.10

CB00OOIHBIC HOCUTEIH JICKTPUUECKHUX 3apsIIOB B MPOBOAHUKAX.
MexaHn3Mbl IPOBOJMMOCTH TBEPABIX METAILIOB, PACTBOPOB U
pacILIaBOB IEKTPOIMUTOB, ra3oB. [lomyrpoBogHUKY.
[TomynpoBOAHUKOBBIN AHOT

3.3

MAT'HUTHOE I1OJIE

3.3.1

MexaHnuyeckoe B3auMOJIEHCTBUE MarHUTOB. MarHUTHOE MOJIE.
Bexrop MarHuTHON MHAYKIMU. [IpMHIMD Cyneprio3uiuy MarHUTHBIX
HOJIEH:

BB +By+..

JIvHUY MHIYKIMY MarHUuTHOTO noJist. KapTuHa JIMHUI MHIY KA
MarHUTHOTO TOJISl TIOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSHHBIX
MAarduToOB

332

OmngIT BpCTeI[a. MarsuTtHoO€ I0JIe MMPpOBOAHUKA C TOKOM. KapTI/IHa
JIMHUH HHAYKOWW MAaroauTHOI'O IOJIS JJIMHHOT'O IPAMOro NpOBOJHUKA
N 3aMKHYTOTI'O KOJIbIICBOT'O MPOBOAHHWKA, KaTYIIIKU C TOKOM

333

Cuna AMnepa, €C HAIIpaBJICHHUC U BCIIMYHHA!

,l-'4 = Bl sin oL, rae O - yron Mexay HanpasneHvem nposoaHuKa u

BEKTOPOM B
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Cwita JlopeHna, ee HanpaBJIeHUE U BEIMYHHA:
FJIop :lqj vBsina, rae O - yron Mexay BeKTopamu y U g.

JIBI/I)KCHI/IG 3ap${>1<eHH0171 YacTulbl B OTHOPOJHOM MAarHMTHOM II0JIE
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OJIEKTPOMATHUTHAA MHAYKIUA

3.4.1

n B




IToTok BCKTOpa MarHUTHOM WHAYKOUU:

@® =B.S=BS cos a

3.4.2

SIBnenue snexkTpoMaruHuTHOM MHAYKIUU. DC uHAYKIIMI

3.4.3

3aKoH 37eKTpoMaruuTHo nHaykuu dapanes:

AD :
E;=—— =-®,

'
At At—0

3.44

30C MHAYKLMKM B NPSIMOM 5o
NpoBOAHNKE ANMHOI 1, )V 1
ABVKYLLEMCH CO CKOPOCTBIO 1) /." \% ;

0

'.()Lf] B OAHOPOAHOM MarHUTHOM /‘J Fiind
none B: /’t:__" T g /

—

|E,-‘: Blucosa, roe o -yron
Mexay BeKTopom B 1 HopManeto ;7
K MMIOCKOCTK, B KOTOPO NEXaT BEeKTOPbI f U ); ecnu ,TJ_E nyl B.

E;|=Blv

T0

3.4.5

[IpaBuio Jlenna

3.4.6

I/IH,I[YKTI/IBHOCTB .

L:?,mm bd=LI.

Camounnykuus. D[IC caMOMHIYKIUN:

E,=- 1AL =—LI,

At At—0

3.4.7

3H€pFI/I$I MAarauMTHOTO ITOJIA KaTyIIKH C TOKOM:

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHBI

3.5.1

Konebarenbublit KOHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE
Kosie0aHus B U1€aJIbHOM KoJieOaTeIbHOM KOHTYpE:

{q(.’) = ax SIN(OT+ @)

I(t) :q; = 0 ax COS(OF+ Qg ) =14 COS(OT+Qg)




®opmyina TomcoHa:

2n 1
T=21/LC ,oTkyna @=—=——.
" aNTe

CBs13b aMIUTUTYABI 3apsijia KOHACHCATOPa C aMILTUTY 10 CUITBI TOKA
MIPH CBOOOTHBIX 3JIEKTPOMATHUTHBIX KOJICOAHUSX B UICaTbHOM
KoJ1e0aTeIbHOM KOHTYpE:

- ! max
Gmax =

(0]

3aKOH COXpaHEHMsI SHEPTUU B UACAILHOM KOJIe0aTeIbHOM KOHTYpe:

3.5.2 g a3 i
G IR O, T
—+t—=———=———=const-
B " 2 2 2
3.53 Briny>keHHBIE 27IeKTpOMarHUTHBIE KosieOaHus. Pesonanc
354 [Tepemennsbii Tok. [Ipon3BoACTBO, epegaya u
e oTpebIIeHUE 3IIEKTPUUECKON IHEPTUU
CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5
E1lBlc
356 [IIkana 371eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 271€KTPOMarHUTHBIX
o BOJIH B TEXHUKE U OBITY
OIITUKA
361 IIpssMonrHENHOE pacIpOCTPAHEHHUE CBETA B OJJHOPOJHOM Cpelie.
o Toueunslii ICTOYHUK. JIyd cBeTa
3aKOHBI OTPa)KEHUs CBETa, 0. = B
3.6.2 ol B
3.6
3.6.3 [TocTpoenune n300pakeHHil B TUIOCKOM 3€pKajie
3aKOHBI PEJOMIICHHUS CBETA.
3.6.4

IIpenomnenue ceera:




ny sin o =n,sinf3.

AOGCOIIOTHBIN NIOKa3aTeNb PETOMICHHUS:

l:-.

abe =
v

n

OTHOCHUTEIBHBIN NTOKA3aTENb [IPEIIOMIICHHUS:

M _Y

n = =—

OTH .
n Us

Xox myueil B mpu3Mme.
COOTHOIIICHHE YaCTOT U COOTHOIIEHNE JUTHH BOJIH IIPH MIEPEX0JIe

MOHOXPOMaTHUYECKOI0 CBETA Yepe3 ITPaHUIly paszesa IByX
ONTUYECKUX CPEeNl:

\-’] :V2 ] ??l}'..| —.’12}\.2

ITonHOE BHYTpEHHEE OTpaKEHHE.

IIpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAXKEHUS:

3.6.5
sino, = .
e Moty m
Cobuparoliue 1 paccenBaromye JUH3bI. ToHkas nuH3a. PoKycHOe
pPacCTOSHUE U ONTUYECKask CHJIa TOHKOM JIMH3bI:
3.6.6 |
.D - E
dopMyia TOHKOW JTMH3BIL:
TR d_]
1,11
d f F H F
3.6.7 AN

J %

VBeandeHne, J1aBacMoe JTHH30M:




D<0:’F=L<O,
D

B ciyuae paccenBaronieil JMH3bI:

= L md
H d

XoJ Jiyda, pOoLIeIIEero JUH3Y MO IPOU3BOJIBHBIM YTJIOM K €€
rJIaBHOM ontuueckoi ocu. [loctpoeHne n3o0paxeHuil TOUKU U

3.6.8 .
OTpe3Ka NPsAMON B COOMPAIOIIMX U PACCEUBAIOILUX JMH3aX U UX
cucreMax
3.6.9 doroanmnapaT kak onTuyeckuil npudop. I'na3 kak onTuyeckas
e cucreMa
WnTepdepennus cera. KorepeHTHbIE HCTOUYHUKHU. Y CIIOBUS
HaOJI01CHNsI MAaKCUMYMOB U MMHUMYMOB B MHTEp()EepEeHLINOHHOM
KapTHUHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB:
3.6.10 2
MaKCHMyMbl - A:2m5 ,m=0,t1,+2+3,..,
MUHUMYMbI - A:(2m+1)%. m=0,+£1,+2,+3,. .,
Hudpaxnus ceera. AudpakirionHas pemeTka. Y cIoBue
HaOJII01eHNUS TJIaBHBIX MAKCUMYMOB ITPU HOPMaJIbHOM a/IeHUH
MOHOXPOMaTHYECKOI'0 CBETA C JUIMHOM BOJIHBI A Ha PELLETKY C
3.6.11 nepuonom d:
dsing, =mh, m=0,+1,£2,+3, .
3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIU3M
4.1.1 I'mnoreza M. I1nanka o kBantax. ®opmyna I[1nanka: E = hv
®otonbl. DJHEeprus GoToHa:
4.1
E= hVZE: oC
412 r !

WNmnynbe ¢poToHa:




413 dororpdext. OnbiTel A.I'. CtoneroBa. 3akonsl hoTodddexra
VYpasuenue DitHmreiHa 1151 hoTodddekra:
E[Il(!TUHﬂ = ABI-.TXI)_']Z'I + EKHHITI[\X ’
4.14 ‘ he
roe Eq:\o‘roua =hv :I;—f| T — :hvxp :lxp )
EI\I'{HIH"K :%:CL’,H}H
S
415 JaBnenue cBera. /[aBieHue cBeTa Ha MOJHOCTHIO OTPAKAIOIIYIO
o MOBEPXHOCTh M Ha MOJIHOCTHIO MOTJIOIIAOIIYI0 IIOBEPXHOCTh
OU3NKA ATOMA
4.2.1 [InanerapHast MoJeIb aTOMa
[Toctrynartel bopa. M3nydyenue u nornomienne GOTOHOB MpU
Mepexojie aToMa ¢ OAHOTO YPOBHS SHEPTUH HA IPYTOM:
422
he
4 2 f"'vnm = :|En _Eml
. “mn
JInHelyaTble CIIEKTPBI.
423 CnexkTp ypoBHEN SHEPTUU aTOMa BOAOPOIA:
E”:M, n=123, ..
"2
OU3NKA ATOMHOI'O SAJ1PA
431 Hyxnonnas moxaens snpa ['elizenOepra - IBanenko. 3apsn sapa.
e MaccoBoe uncino sapa. M3oTomnst
PannoakTuBHOCTSD.
Anbda-pacnan:
A A—-4 4
43 5 T P <
432

bera-pacnan.

DJIeKTPOHHBIN PB-pacnai;

84X A7+ e+ 9.




[To3uTponHslii B-pacnan:
'}X—) ZA1Y+ f]}e+§?e .

'amma-uznydenue

3aKkoH pPaaroOaKTUBHOI'O paciaga:

_1
N(t)=Ng2 T

433
ITycts m - Macca paguMoOakTUBHOIO BemecTsa. Torga

]

m(t)=my2 T

434 Snepubie peakuuu. [lenenue u CUHTE3 saep




