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MNPUJIOKEHHUE

K OCHOBHO# 00pa3oBaTesIbHOMN MporpaMme cpe/iHero 001ero oopa3oBaHms

PABOYASI IPOTPAMMA
1o y4yeOHOMY IpeaMeTy
«DPU3UKA»
Ha YpOBHE cpeaHero oo0iero oopa3oBaHus
cpok ocBoeHus nporpammsl: 2 roga (¢ 10 mo 11 kmacc)

Pa3paboTumnk nporpamMMsi:
Beperennukosa U.B., yuurens ¢pusuxu

'O Kapnunck, 2025 .




PaGouas mporpamma 110 (pu3MKe Ha YPOBEHb CPETHETO 00IIero 00pa3oBaHus s
obyuatomuxcst MAOY COIIIL Ne 16 pa3paborana B COOTBETCTBHH ¢ TPEOOBAHUSMHU:

o ®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za Munnpocsemerus ot 31.05.2021 Ne 287 «O06 yTBepxaeHUn
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIBLHOTO CTaHIaPTa OCHOBHOT'O
o0111ero 00pa3oBaHUs»;

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepxacHuU heaepaibHON
00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUs;

o npukaza Munnpocsewenus ot 09.10.2024 Ne 704 «O BHeceHUM U3MEHEHUN B
HEKOTOpbIE ITpuKa3el MuHKcTepeTBa npocsenienus Pocculickoit denepanuy,
Kacatoruecs GpeaepanbHbIX 00pa30BaTEIbHBIX MPOTrPAMM HAYaJIbLHOTO OOIIETOo
00pa3zoBaHus, OCHOBHOI'O 00I1IeT0 00pa30BaHUs U CPEAHETO OOIIETO
0o0pa3oBaHUs»;

e mpukaza MunmnpocsemeHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHHU3aIH U OCYLIECTBIICHUSI 00pa30BaTENbHON IEATEIHHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeabHbIM IIPOrpaMMaM — 00pa30BaTENbHBIM IIPOrpaMMaM
HA4aJIbHOTO 00I1IEro, OCHOBHOT'O OOILEro U CPEHETO OOIIEr0 00pa30BaHUsM»;

o Konnenuuu npenogaBanusi y4eOHOTO MpeaMETa;

o KoHuenuuu 3Koioruyeckoro oo0pa3oBaHus B cucTeMe 001ero oopazoBaHus;

e CII2.4.3648-20 «CaHUTapHO-3MTHIEMHOJOTHYECKHE TPSOOBAHUS K OPTaHU3AIUSIM
BOCIIUTAHUS U O0YUEHHUS, OTJbIXA U 03/I0POBJICHUSI JETEN U MOJIOAEIKIY,
YTBEPK/ICHHBIX ITOCTAHOBIIEHUEM TIJIaBHOTO caHuTapHOro Bpada ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHUS K 00ECTIEUCHHIO
0e30macHOCTH U (M) O€3BPEIHOCTH JIJIsl YeJIOBeKa (PaKTOPOB CPEIbl OOUTAHUSY,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOI'O CaHUTapHOTo Bpaya oT 28.01.2021 Ne
2

e y4eOHOro MmjiaHa OCHOBHOTO OOIIero 00pa30BaHus, YTBEPKIEHHOIO
npukazoMm MAOY COII Ne 16 -1 ot 29.08.2025 Ne 225- 1 «O BHeceHUU
U3MEHEHHUH B OCHOBHYIO 00pa30oBaTeIbHYIO IPOrpaMMy OCHOBHOT'O OOIIETo
00pazoBaHUY;

e (enepanbHOil paboueil mporpaMmbl IO y4eOHOMY MPEAMETY.

PaGouas mporpamma opreHTHpPOBaHA HA 1€eBbIe TPUOPHUTETHI, CHOPMYITHUPOBAHHBIE B
(benepanbHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocniutanusi [ bOY
MAOQOY COLII Ne 16.



Pa6ouasi nporpamma no ¢pusuke 6a3oBoro ypous ajasa 10-11-x kiaccos

IHosicHUTEABbHAA 3aAIIMCKA

[Iporpamma o ¢usrke 6a30BOTO ypOBHS Ha YPOBHE CPEHEr0 001Iero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKCHUN U TPeOOBAHMI K PE3yJIbTaTaM OCBOSHUSI OCHOBHOM
oOpazoBarenbHOI Tporpammsl, npeAcTaBieHHbIX B PI'OC COO, a Takxke ¢ yueTom
benepanpHON paboyeii mporpaMMbl BOCITUTAHKS U KOHIEIIIUH MTPENOIaBaHus yueOHOTO
npeameta «Puszuka» B 00pazoBaTelbHbIX opranu3anusx Poccuiickoit deneparumy,
peanu3yIoNuX OCHOBHbIE 00pa30BaTEbHbIC TPOTrPAMMBIL.

Copepxanue MPorpaMMel 1o (U3HUKE HAMPABJICHO Ha POPMHUPOBAHUE €CTECTBEHHO-HAYIHON
KapTUHbI Mupa odydaromuxcs 10—11 kiaccos npu o0yueHuu ux usrke Ha 6a30BOM YpOBHE
Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOrO noaxoa. [Iporpamma no ¢pusuke cOOTBETCTBYET
tpedoBanusiM OI'OC COO k maHupPyEeMbIM JTHYHOCTHBIM, IPEIMETHBIM U METANPEAMETHBIM
pe3ysibTataM o0ydYeHUs, @ TAK)KE YUUTHIBACT HEOOXOIUMOCTh PeATU3aIMN MEKITPEAMETHBIX
CBs3ei (PU3MKHU C eCTeCTBEHHO-HAy4YHBIMH Y4eOHBIMU MpeaMeTaMu. B Hell onpenenstorcs
OCHOBHBIC LI€JTU U3y4YeHUs (PU3UKU Ha YPOBHE CPeAHEro 0011ero 0opa3oBanus, IiIaHUPyEMbIe
Pe3yNbTaThl OCBOCHUSI Kypca (PU3UKU: TUYHOCTHBIE, METAIllpeIMETHBIC, ITPEeIMETHBIC (Ha
0a30BOM ypOBHE).

[Iporpamma no (hu3KKe BKIIOYAET:

e IIJJAHMPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YPOBHE, B TOM
YHCclie IpeIMETHBIE PE3YJIbTAThl IO roJlaM 00yUYeHUs;
e cojzepkaHue yuebHoro npenmera «dusnka» no rogam o0ydeHus.

dusnka Kak HayKka o HanboJsee oKX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KaUueCTBE yUeOHOTO
IpeMeTa B IIKOJI€, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYyXKaroIieMm
mupe. [IkoapHBIN Kypc PU3UKH — CHCTEMOOOPA3YIOLIHMHA I €CTECTBEHHO-HAYUHBIX
y4eOHBIX IPEIMETOB, MOCKOJBKY (PM3UUYECKUE 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U
SBJICHUH, N3yyaeMbIX XUMUEH, Ononoruelt, pusnueckoit reorpadueit 1 aCTpOHOMHEH.
Hcnonb30BaHre U akTUBHOE MTPUMEHEHHE (PU3MUECKUX 3HAHUI OIpeNesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe FIHEPreTHUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, TIOJTyU€HHUsI HOBBIX MaTEPHAJIOB C 3a/IaHHBIMHU CBOWCTBaMU U Jip. M3yueHnue pusuku
BHOCHUT OCHOBHOI BKJIaJ] B (pOpMUpPOBaHHNE €CTECTBEHHO-HAYYHOI KapTHHBI MUpa
oOyuaromuxcsi, B GopMHpoBaHHE YMEHUIN NPUMEHATh HAyYHBIH METO] IO3HAHUSI TIPU
BBITTOJIHEHUH UMU YUEOHBIX UCCIIEOBAHUI.

B ocHOBY kypca ¢pusuku A1 ypoBHS CpeTHET0 00IIero 00pa3oBaHus MOJIOKEH P UICH,
KOTOpBIE MO’KHO pacCMaTPHUBATh KaK MIPUHIIUIIBI €70 MTOCTPOCHHUS.

Wnes nenoctHoctu. B cooTBeTCTBUM € HEH KypC SIBJISIETCS JIOTHUECKH 3aBEPLICHHBIM, OH
COIEP’KUT MaTeprall U3 BCEX Pa3ienoB (PU3MKH, BKIFOYACT BOMPOCH! KaK KIIACCHYECKOH, TaK
Y COBPEMEHHO! (PU3UKH.

Wnes renepanuzanuy. B cooTBeTCTBUM ¢ Hell MaTepuall Kypca (pu3nKi 0ObeAMHEH BOKPYT
dbuzmveckux Teopuid. Bemymmm B Kypce siBisieTcs: GOpMUPOBAHKE MPECTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpPUHU, BELIECTBE U TOJIE.



Wnest rymanutapuzanun. Ee peanusanus nmpeanoiaraetT HCHoIb30BaHHE TYMaHUTAPHOTO
noTeHIHana (pu3nueckon HayKu, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3HUKH C Pa3BUTHEM
001IeCTBa, a TAKXKE C MEPOBO33PEHYECKHMH, HPABCTBEHHBIMU M YKOJIOTHYSCKUMU
npobdIeMamu.

Wnes npukinaanoit HanpasieHHocTU. Kypc pusuku mpeanonaraet 3HakOMCTBO C ITHPOKHM
KPyIOM TEXHUYECKHX U TEXHOJOTMYECKUX NMPUIOKEHUN N3YYEHHBIX TEOPUI U 3aKOHOB.

Wnes sxomoru3anuy peaan3yercst IOCPEICTBOM BBEJICHHS 3JIEMEHTOB COJCPKAHUS,
MOCBSIIICHHBIX YKOJOTHUECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TEXHHUKHU W TEXHOJOTHH, a TAaKXKe 00CYXICHHUS MTPOOJIeM PallOHATHHOTO
MIPUPOJIOTIONB30BAHUS U KOJOTHUECKON O€30IaCHOCTH.

Crep:KHEBBIMU JIEMEHTaMH Kypca (GU3UKH Ha YPOBHE CPEAHEro 0011ero oopa3oBaHus
SIBJISIFOTCA (pr3nyeckue Teopuu (PopMUpPOBAHUE MTPEACTABICHHUHN O CTPYKTYpPE MOCTPOSHUS
¢busnueckoil Teopun, poiau GpyHIAMEHTATBHBIX 32aKOHOB U IIPUHIIMIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O IPUPOIE, TPAHUIIAX TPUMEHUMOCTH TEOPHH I ONTUCAHUS €CTECTBEHHO-
Hay4HbIX SIBJICHUU U IIPOLIECCOB).

CHUCTEeMHO-eSITeTbHOCTHBIH MMOAX0/] B Kypce (DU3UKU Pean3yeTcsl MPEkKIAC BCETO 3a CUET
OpTaHU3aIMH SKCIEPUMEHTAIBHOMN esATeIbHOCTH oOy4Jatomuxcs. /s 6a30Boro ypoBHs
Kypca GU3UKU — 3TO HCIIOIB30BaHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB | J1a00paTOPHBIX pabOT, KOTOPBIE B MPOrpamMme 1o (pu3rke 0ObeTUHEHBI B
OOIINH CIIUCOK YYCHUYECKHUX MPAKTHUECKUX padoT. BrijeneHne B yka3aHHOM MepeyHe
mabopaTopHBIX PaboT, MPOBOJUMBIX ISl KOHTPOJIS U OILIEHKH, OCYIIECTBISIECTCS yUaCTHUKAMU
00pazoBaTeNbHOTO MpoIiecca UCXOAS U3 0COOCHHOCTEHN TIIIAHUPOBAHUS M OCHAIICHUS
kabuneta ¢usuku. [Ipu sToM obecrieunBaeTcst OBIaAeHHE 00YUAIOIIUMUCS YMEHUSIMH
IMPOBOANTE KOCBCHHBIC USMEPCHUSA, UCCIICIOBAHUA 3aBUCUMOCTEN (1)I/131/I‘~IGCKI/IX BCJIIMYUH U
MTOCTaHOBKY OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THITOTES.

Bonpuioe BHMMaHuE yaenseTcs peuieHUIo0 pacueTHbIX U KaueCTBEHHbIX 3a1a4. [Ipu sTom st
pacyYeTHBIX 3aJ1a4 MPUOPUTETOM SIBJISIOTCS 3a7a41 C IBHO 3aJaHHON (PU3NYECKON MOJIEIbIO,
MO3BOJISIIOIINE MPUMEHSTh U3YUEHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jena
Kypca, TaK U UHTETPUPYS 3HAHUA U3 Pa3HBIX pa3nenoB. /[ kauecTBEHHBIX 3a7a4
MIPUOPUTETOM SIBIISIFOTCS 3aJaHMsI Ha 00BICHEHUE MPOTEKaHUS (PU3NIECKUX SIBICHUN U
MPOIIECCOB B OKPYXKAIOIIEH KU3HH, TPEOYIOIIHe BhIOOpa (pr3nyeckoit MOACIN SISl CUTYalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusimu @I'OC COO k MaTepHabHO-TEXHUUYECKOMY 00€CTI€UeHUIO
y4eOHOT0 mporiecca 6a30BbI YPOBEHB Kypca (PM3HKH Ha YPOBHE CPEAHETO OOIIEro
00pa3oBaHMs JOJDKEH U3y4aTbCs B YCIOBUSAX MIPEIMETHOTO KaOuHeTa (PU3MKU WK B
YCIIOBUSIX HHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOI0 LIMKJIa. B
KaOuHeTe (PU3UKHU JTOJDKHO OBITh HE0O0X0AMMoOe J1abopaTopHoe 000pyT0BaHUE IS
BBITTOJIHEHUS YKa3aHHBIX B ITPOrpamMMe 1o (PU3HMKe YUEHHUECKUX MPAKTHYECKUX padoT
JI€MOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanronHoe o6opyaoBanre GOPMUPYETCS B COOTBETCTBUM C IPUHITATIOM
MUHUMATBHON JOCTATOYHOCTH U 00ECTIEUNBAET IOCTAHOBKY IMEPEUYHUCICHHBIX B IIPOTPaMMe
1o GU3HMKE KIIOYEBBIX JIEMOHCTPAIIUN JIsl HCCIICIOBAHUS U3yYaeMbIX SIBJICHUH U TIPOIIECCOB,
AMIUPHUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKHX MTPUMEHEHUH.



JIaGoparopHoe 000py10BaHHE JIJIsl YYEHUUECKUX MPAKTUYECKUX paboT hopMupyercs B BUIE
TEMATHYECKUX KOMIUIEKTOB U 00ECIICUNBACTCS B pPacyeTe OJHOTO KOMIUICKTa Ha JBYX
oOyuaromuxcs. TemaTnueckne KOMIUIEKThI Ja00paToOpHOTro 000pyA0BaHUs JOKHBI ObITh
MTOCTPOCHBI HA KOMITJIEKCHOM HCITOJIb30BAHUU aHAIIOTOBBIX U ITU(PPOBBIX MIPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUE LIU(PPOBBIX JIabopaTopHil.

OCHOBHBIMHU HECIAMU U3YUCHUSA (1)I/ISI/IKI/I B 06H.[CM 06p330BaHI/II/I SABJIAKOTCA:

e (opmupoBaHUe HHTEpECca U CTPEMIICHHS OOYYAIOLINXCS K HAYYHOMY H3yUYCHHIO
MIPUPO/IbI, PA3BUTHE UX UHTEIJICKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEICTABICHUN O HAYYHOM METO/I€ TIO3HAHU U (HOpPMUPOBAHHE
HCCIIEI0BATENILCKOIO OTHOLIEHUS K OKPY’KAOLIUM SIBJICHUSM;

(dbopMHEpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yiIbTaTa H3y4CHUsI OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKU;

(dbopmMupoBaHUE YMEHHUI OOBSCHSITH SBICHUS C HCIIOJIb30BAaHHEM (DPU3NIECKUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

(dbopMHupoBaHKE TIPEACTABICHUHN O POIU (GUUKH JJISI pA3BUTHS IPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKUA U TEXHOJIOTHM.

JIOCTHKEHHE ITHX IIeJIel 00eCTieunBacTCsl PEIICHUEM CIIEYIOIINX 3a/1a4 B IIpoliecce
M3Yy4CeHHsI Kypca QU3UKH Ha YPOBHE CPEIHEr0 001Iero oopa3oBaHus:

e IpHOOpeTeHHe CUCTEMBI 3HaHUH 00 00ImKX PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIIIOYAS MEXaHUKY, MOJIEKYJISIPHYIO (PH3HUKY,
3NIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M JIEMEHTHI aCTPODU3UKH;

e (opMuUpOBaHNE YMEHUN IPUMEHSTh TEOPETUUECKUE 3HAHUS 111 OOBSICHEHUS
(bu3nUecKux SBICHUH B IPUPOE U AJS PUHATUS MPAKTUUYECKUX PEILICHHUH B
TTOBCETHEBHOMN JKU3HU,

e OCBOEHHE CIIOCOOOB pEIIeHNUs Pa3IMUHBIX 3a/1a4 C IBHO 33JJaHHOM (pu3nueckoi
MOJIeJIbIO, 3aJ1a4, OPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHNe PU3NUECKON
MOJEIIY, aJICKBATHOU YCJIOBHAM 3aJ1a4U;

e TIOHMMaHuE PU3NYECKUX OCHOB U MPUHIIUIIOB AEHCTBUS TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTMYECKUX IPOLECCOB, UX BIUAHKSA HA OKPYXKAIOLLYIO CPENY;

e OBJIAJICHHE METOJAaMHU CaMOCTOSITENILHOIO INIAHUPOBAHUS U IIPOBEICHUS
(bU3MUEeCKUX SKCIIEPUMEHTOB, aHaJIM3a U UHTEPIpeTaluu HHpOpMaIuy,
ONpeENeHUs JOCTOBEPHOCTH NOJY4EHHOTO Pe3yJIbTaTa;

e CO3JaHUE YCIIOBUM JUIS Pa3BUTUS YMEHUN IIPOEKTHO-UCCIIENOBATENIBCKOM,
TBOPYECKOM IESITEIBHOCTH.

Ha n3yudenne ¢usuxu (6a30Bbli ypoBEHb) Ha YPOBHE CPETHET0 00111ero 00pa3oBaHus
otBoauTcsa 136 yacoB: B 10-M ki1acce — 68 dacoB (2 yaca B Hezmenmo), B 11-M kimacce — 68
gacoB (2 gaca B HEACIIO).

[Ipennaraemslii B mporpamMme 1o Gpu3rkKe rnepeueHb J1adopaTOPHBIX U MPAKTUIECKUX paboT
ABIISICTCS PEKOMEH/I0BaHHBIM, YUUTENb JIeJaeT BBIOOp MPOBEeHUS 1a00paTOpHBIX paboT U
OTIBITOB C YUYETOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yYatoInXCsl.

Jiis peanuzanuu mporpaMMbl HCTIONIB3YIOTCS YIEOHUKH, JOMYIIEHHBIE K HCIIOJIb30BAHHIO
MIpH pean3alii UMEIOIUX roCyAapCTBEHHYI0 aKKPEAUTAIINI0 00pa30BaTeIbHbBIX IPOTrPaMM
HAYaJIbHOTO OOIIET0, OCHOBHOI'O OOIIET0, CPeIHEro 00IIero 00pa3oBaHus OpraHUu3alUsIMH,



OCYILECTBISIOUIMMU 00Pa30BaTENbHYIO JEATEIbHOCTD, IPUKa30M MUHIIPOCBEILIEHHS OT
26.06.2025 Ne 495:

o @usuka, 10 xknacc/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. nox penakuueit
[TapdentbeBoit H.A., Akimoneproe obmectBo «M3natenscTBo "[IpocBemnienue"»;
o @usuka, 11 xknacc/ Msakumes I'.J1., ByxoBues b.b., Hapyrun B.M. nox penakiueit
[TapdentbeBoit H.A., Akinoneprnoe obmectBo «M3natenscTBo "[IpocBemienue»;
o <.>

DNeKTpOHHBIE 00pa30BaTENbHBIC PECYPCHI, TOMYIICHHBIC K HCTIOJ30BAHUIO TIPH peaTU3aIiu
HMMEIOIIUX TOCYAapCTBEHHYIO aKKPEAUTAIUIO0 00pa30BaTeNbHBIX IPOrpaMM Ha4aIbHOTO
00111ero, OCHOBHOTO OOIIIETO, CpeIHero 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 18.07.2024 Ne 499:

e VYpoku no yuebnomy npeamery «duszuka» 10 knacc, DI'AOY A0 «Axanemus
MuHnnpocemenus Poccumny;

e VYpoku no yuebnomy npeamery «duszuka» 11 knacc, DI'AOY AI1O «Axanemus
MuHnnpocemenus Poccumny;

o <.>

Ili1anupyemsbie pe3yjabTaThl 0CBOCHUS
porpaMmabl

OcBoenue yueOHoro npeamera «Pu3ukay Ha ypoOBHE CPETHETO O0IIEro 00pa3oBaHus
(6a30BBIil YPOBEHB) AOKHO O0ECIIEUUTh JOCTUKEHHUE CIEIYIONINX JUYHOCTHBIX,
MCTAIMMPECAMCTHBIX U MMPECAMETHBIX 06p330BaTeJ'II)HI)IX PE3YIbTATOB.

JINYHOCTHBIE PE3YyabTaTbI

JIn4HOCTHBIE PE3yJIbTATHl OCBOCHHS YU4eOHOTO IpenMeTa « DU3HMKay TOKHBI OTPaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIONINXCs PYKOBOACTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEHN MO3UIUEN TMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTALIH, TO3UTUBHBIX
BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSIM POCCUKCKOTO
o01ecTBa, pacMpeHnue KU3HEHHOTO OIBITA M OIBITA JCSITEIBHOCTH B MPOIIECCE peaTu3aiinu
OCHOBHBIX HaIlpaBJICHU!N BOCIIUTATEIBHON AEATEIIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCcKOro BOCIUTAHNS:

Cc(OPMHPOBAHHOCTH TPAKIAHCKOHN MO3UITUK 00YYAIOIIErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOTO 00IIIeCTBa;

MIPUHATHE TPAJUIIMOHHBIX 00IEYETOBEUECKIX TYMAaHUCTHUECKHUX U IEMOKPATHUECKUX
IIEHHOCTE;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX IPaXkIaHCKOro OOLIECTBa,
y4acTBOBaTh B CAMOYTPABJICHNUU B 00pa30BaTeIbHON OpraHu3aluu;



YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUM C UX
(GYHKIMAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K FYMaHHTapHOﬁ nu BOHOHTepCKOfI ACATCIIbHOCTH,
2) NaTPHOTHUYECKOI0 BOCIIMTAHMSI:
c(OPMHPOBAHHOCTH POCCUUCKOM IPa)TaHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[ICHHOCTHOE OTHOIIICHUE K FOCYaPCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM POCCUHCKHUX YUECHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA:
C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITOBCACHM A,

CIIOCOOHOCTD OLCHUBATh CUTYyallUIO U IPUHHUMATHb OCO3HAHHBIC PCIICHHUA, OPUCHTUPYSACH Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTHU, B TOM YHUCJIC B ACATCIIbHOCTH YUYCHOI'O;

OCO3HAHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMUBOTO Oy TyIIETro;
4) 3cTeTHYECKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOT'O TBOPYECTBA, PUCYILIETO
¢du3nueckoil Hayke;

5) TPyAOBOr0 BOCIIMTAHMSA:
MHTEpEC K pa3nyHbIM chepam mpodeccCHOHATBbHON AEATENbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (U3MKOM M TEXHUKOI, yMEHHE COBEpPILIaTh OCO3HAHHBIN BbIOOp OyAyliel npodeccun u

PCAIIN30BbIBATH COOCTBEHHBIC )KM3HEHHBIC IIJIaHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPa30BaHUIO B 001acTH (PU3UKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) ’K0JIOTNYE€CKOT0 BOCITUTAHHUS :

c(OPMHPOBAHHOCTH IKOJOTHUECKON KYJIBTYphl, OCO3HAHKE TII00ATBHOTO XapaKTepa
9KOJIOTMYECKUX MPOOIIeM;

IIJIAHUPOBAHUE U OCYIIECTBICHUE NEUCTBUI B OKPYIKAIOILEH Cpelic Ha OCHOBE 3HAHUSA LieJei
YCTOMYMBOTIO Pa3BUTHS YEIOBEYECTBA;

pacIIMpEeHHE OIbITa ACSITEIIBHOCTH IKOJOTHUYECKON HAMIPABICHHOCTH HA OCHOBE UMEIOIINXCS
3HAHUU TI0 PHU3UKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

chopMHPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznveckoil HayKu;



OCO3HaHHUE [IEHHOCTU HAYYHOU JesITeIbHOCTH, TOTOBHOCTh B IIPOIECCE U3YUYCHUS (PU3UKH
OCYIIECTBIISITh MMPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIbHOCTh MHIUBUAYATIbHO U B
rpynme.

MeTanpeaMeTHbIE Pe3yJbTAThI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eCTBHS

Ba3oBble Jijornuyeckue aeicTBuA:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTYaJIHU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPENEATh UEIH ACSITEIIbHOCTH, 33/1aBaTh MIAPAMETPhl U KPUTEPUU UX
JIOCTH)KCHHUST;

BBISIBJISITH 3AKOHOMEPHOCTHU U MPOTHBOPEYHS B pACCMATPUBAEMBIX (DU3HUECKUX
SIBJICHUSIX

pa3pabaThIBaTh IJIaH pelIeHHs MPOOIEMbl C YIETOM aHalln3a UMEIOLUXCS
MaTepHaIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM I€ATEIbHOCTH;

KOOPJIUHHUPOBATH U BBITIOIHATH PAa0OTY B YCIOBHIX PEaTbHOT0, BUPTYAIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELUICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciaenoBareabcKue AeiicTBUSA:

BJIa/IETh HAyYHOUN TEPMUHOJIOTUEN, KIIFOUEBBIMH MOHATUSAMU U METOAAMHU
¢du3nueckoil HaykHy;

BJIa/IETh HaBbIKAMHU y4€OHO-UCCIIEI0BATEIBCKOM U MPOEKTHOM AESITEILHOCTH B
o0nacTi pU3NKH, CHOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEIbHOMY IOUCKY
METOJIOB pelIeHUs 3a/1a4 PU3NYECKOT0 COACPKAHUS, TPUMEHEHHUIO Pa3INYHbIX
METOJI0B IO3HAHNUS;

BJIa/IETh BUJIAMU JIEATEIBHOCTH IO MOJIyYEHUIO HOBOTO 3HAHMSI, €r0
UHTEpIpeTalni, Npeodpa3oBaHHUIO U IPUMEHEHHUIO B PA3IUUHBIX YUEOHBIX
CUTYallUAX, B TOM YHCJIE NPU CO3/IaHUU YUEOHBIX TPOEKTOB B 00JIaCTH (PU3UKU;

BBISIBJIATH IPUYMHHO-CIIEICTBEHHBIE CBS3H U aKTyaJIn3UpOBaTh 3a7a4y, BbIABUTATh
TUIIOTE3Y €€ PelIeHUs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBAa CBOUX
YTBEPKACHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS;
aHAJIM3UPOBATH MOJTYUYCHHBIE B XO/1€ PEIICHUS 3a]]a4ul Pe3yJIbTaThl, KpUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH H3MEHEHHUE B HOBBIX YCIOBHSX;
CTaBUThb U (POPMYIHPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTeNIbHOM
JeSITeILHOCTH, B TOM YHCIIE TIPU U3yUYEHUU (PU3UKH;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMEThb MIEPEHOCUTh 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00J1acTh
KU3ZHEJESATENIbHOCTH;

yMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

BBI/IBUI'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUTHHATIBHBIE TOAXO0/bl U PEILICHUS;
CTaBUTH MPOOJIEMBI U 33J]a4H, OMYCKAIOIIUE aJbTEPHATUBHBIC PELICHUS.



PabGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU TIOJydeHUs HHPOPMAITUU (PU3NICCKOTO COACPKAHMS U3
NCTOYHHUKOB pa3HBIX THUIIOB, CAMOCTOATCIBHO OcyIJ_IeCTBJISITB IIOHUCK, aHaJIN3,
CHUCTEMAaTH3AIMI0 M HHTEPIPETAIUI0 HHPOPMAITUU PA3INYHBIX BUIOB U (GOPM
MIPEICTABICHHSI;

OILICHUBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIB30BATh CpGIICTBa I/IH(l)OpMaLII/IOHHbIX nu KOMMYHI/IKaLII/IOHHbIX TCXHOHOFI/II\/JI B
pCIICHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPraHU3aIlMOHHBIX 33]1a4 C
coOirofieHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MMaCHOCTH, THTUEHBI,
pecypcocOepeeHus, MPAaBOBBIX M 3THYCCKUX HOPM, HOPM HH(POPMAITMOHHOM
0€e30MacHOCTH;

CO3lIaBaTh TEKCThI (PU3NYECKOTO COICPIKAHUS B pa3IMUHBIX (popMaTax ¢ ydeToM
Ha3zHaueHUs MH(OPMAINH U 1IeJIEBOW ayJTUTOPUH, BRIOUPAsi ONTUMAIBHYIO (OpMY
NPECTABICHUS U BU3yaIH3allHH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYIIECTBIIATH OOIIEHHE HA YpOKaxX (PU3MKU U BO BHEYPOUHOH AEATEIbHOCTH;
pacro3HaBaTh MPEIIOCHUIKA KOH(MIUKTHBIX CUTYAMH U CMATr4aTh KOH(DIUKTHI;
Pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[IOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAaHAHON U UHIMBUYalIbHOU paboThI;
BbIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBU C y4eTOM OOLIMX UHTEPECOB
Y BO3MOKHOCTEH Ka)kJI0T0 YIeHa KOJJIEKTHBA;

IIPUHUMATD LEJIM COBMECTHON JEATEIBHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH
JENCTBUS MO €€ TIOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUI, pacpeaensTh POy ¢
y4eTOM MHEHUH YYaCTHUKOB, 00CY>KAaTh pe3yJbTaTbl COBMECTHOM paboThI;
OLICHHMBATh KAYECTBO CBOETO BKJIAAa U KAXKJOr0 y4aCTHUKA KOMaH/bl B OOIIHI
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJEH C MO3ULIMU HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIATH O3UTUBHOE CTPATErMYECKOE MOBEIEHUE B PA3IUYHBIX CUTYAIIUSIX,
HPOSIBJIATH TBOPUECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.

PerJIHTI/IBHI)Ie YHUBEpPCAJIbHBIC yqeﬁm,le JedcTBUA

Camoopranuszauus:

CaMOCTOSITENTFHO OCYIIECTBIISATH TIO3HABATENFHYIO JIESITEIHHOCTD B 007aCTH (PU3UKU
U aCTPOHOMUHU, BBISIBIIATH MTPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE
3aj1auu;

CaMOCTOSITENTLHO COCTABJISITH IJIaH PEIICHUS PACUETHBIX M KAUeCTBEHHBIX 33/1a4,
TJIaH BBITIOTHEHUS MMPAKTHYECKOW PabO0THI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEMOUTEHUI;

JAaBaTb OLCHKY HOBBIM CUTYaALUSAM;

paciupsaTh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;



e crnoco0OcTBOBaTh (POPMUPOBAHHUIO U MTPOSBICHUIO SPYAULIUU B 00JIaCTH (PUIUKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJ'[L, 3MOLMOHAJIbHBIA HHTEJJIEKT:

e J1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATECIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIECIISAM;

e BJIA/IETh HABBIKAMU I103HABATEIbHON pe(IeKCUH KaK OCO3HAHMSI COBEPIIAEMBbIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

e HCIOJB30BaTh IPUEMBbI Pe(IEKCUH Ul OLIEHKU CUTYyalluu, BBIOOPa BEPHOTO
peLICHUS;

e YMETb OLICHUBATH PUCKU M CBOEBPEMEHHO ITPUHUMATD PEIIECHUS 110 UX CHHKEHUIO;

e IIPMHUMATb MOTHUBBI U apIyMEHTBI APYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACITEIBHOCTH;

e TIPUHUMATh ce0sl, TOHUMAsi CBOM HEJJOCTATKU U JOCTOUHCTBA;

e IIPMHUMATb MOTHUBBI U apIyMEHTBI APYTUX IIPU aHAJIU3€E PE3YJIbTaTOB ACITEIBHOCTH;

e IIpU3HABATh CBOE IIPABO U MIPABO JPYI'HX HA OLIUOKH.

B mporiecce moCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IIPOrPaMMBbI TI0 (U3UKE JIIIs
YPOBHSI CpeJIHEro 00I1Iero 00pa3oBaHus Y 00YUaIOIIUXCsl COBEPILICHCTBYETCA
AMOIIMOHAIBHBIA WHTEIUICKT, TPEATOJIAratonui chOPMUPOBAHHOCTD:

e CaMOCO3HaHMS, BKIOYAOIIETO CIOCOOHOCTh TOHUMATh CBOE AYMOIIMOHAIBHOE
COCTOSIHHME, BUJICTh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHON 3MOLMOHAIBHOM chephl,
OBITh YBEpPEHHBIM B ce0€;

e CaMOpETryJUpOBaHMsI, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATD
OTBETCTBEHHOCTH 32 CBOE TIOBEJICHNE, CIIOCOOHOCTD aalTHPOBATHCA K
HMOIMOHAIBHBIM U3MEHEHUSM U NMPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY

e BHYTpPEHHEH MOTHBAINH, BKIIOYAOIEH CTPEMIIEHUE K IOCTHKECHHUIO TENTN 1
ycrexy, ONTUMH3M, HHULIMATUBHOCTh, YMEHUE JIeHiCTBOBATh UCXOS U3 CBOMX
BO3MO>KHOCTEH;

e OMIATHUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIIMOHAIIEHOE COCTOSIHUE
JPYTUX, YYUTHIBATh €TI0 MPHU OCYIIECTBICHUN OOIIEHUS, CIIOCOOHOCTH K
COYYBCTBUIO U COTNIEPEKNBAHUIO;

e COIMAJHHBIX HABBIKOB, BKIIFOUAIONINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHHS C
JPYTUMH JIFOJIbMH, 3200TUThCS, POSIBIIATH MHTEPEC U pa3peIiaTh KOH(MIUKTHI.

IlpeameTHbIC pe3yJabTAaThI

10-i1 kaace

K koniy o6yuyenus B 10-M Kiacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTh Y OOYHAIOIIUXCSI YMEHUI:

e JIEMOHCTPHUPOBATH HA IIPUMEPAX POJH U MECTO (PUZUKHU B (DOPMUPOBAHUHI
COBPEMEHHOM HayYHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKON JIESITEBbHOCTH JIIOICH;

e YYUTHIBATH TPAHUIIBI IPUMEHECHUS U3YYCHHBIX (PH3UUIECKIX MOJICIICH:
MaTepHuaibHas TOUKa, MHEpIIMaIbHas CUCTEMa OTCYeTa, a0COIOTHO TBEP0E TEIIO,



WJIealIbHBIN a3, MOJCIIM CTPOCHHUS Ta30B, KUJIKOCTEH U TBEPJIbIX TEJ, TOUCUHBII
AIIEKTPUYECKUH 3apsi/l IPU PeIIeHUH QU3NIECKUX 3a/1a4;

e pacmo3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEILIECTBA U
3JIEKTPOJIMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJIMHEHHOE JBUKECHHUE,
CBOOOHOE TaJICHUE T, IBMKCHUE TI0 OKPYKHOCTH, UHEPIIUSI, B3aUMO/ICHCTBHE
ten, nuddy3us, OpoyHOBCKOE IBMIKEHHE, CTPOCHUE KUIKOCTEH U TBEPABIX TEll,
n3MeHeHue o0beMa TeJ NPy HarpeBaHuU (OXJIaXKIEHHUH ), TETJIOBOE PaBHOBECHUE,
HCIIapeHue, KOHJICHC Ay, IJIaBJIICHUE, KpUCTAILTN3AIMS, KUTIEHUE, BIAXXHOCTh
BO3/yXa, MOBBILLICHHUE JABJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXy MapamMeTpaMu COCTOSHUS raza B U30IPOoLeccax, dJIEKTPU3aLUs T,
B3aUMOJICHCTBUE 3apsAI0B;

e OIKCHIBAaTh MEXaHUYECKOE JBHKEHUE, UCTIONb3Ys (PU3NUECKIE BETUYHHDIL:
KOOPAMHATA, ITYTh, IEPEMENLIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIa,
MMITYJIbC T€JIa, KHHETUYECKasi SHEPIUsl, IOTEHIUAIbHAsl SHEPTUsl, MEXaHUYECKAs
paboTta, MexaHWYECKasi MOIIHOCTh; MIPH ONMMCAHUH MPABUIIBHO TPAKTOBATH
(bu3nYECKUil CMBICI UCTIONB3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIB,
HAXOAUTh (POPMYJIBI, CBSA3BIBAIONIUE TaHHYIO (PU3NUYCCKYIO BEIIMYUHY C APYyTUMHU
BEJINYMHAMH;

e OIIMCHIBATh M3YyYECHHBIE TEMJIOBBIE CBOMCTBA TEN U TEIJIOBBIE SIBJICHUS, UCIIOIb3Y I
dbusnuecKre BeNUMYMHBL: JaBJICHHUE ra3a, TeMIeparypa, CpeiHss KHHeTUYecKas
SHEPrusl Xa0TUYECKOr0 ABUKEHUS MOJIEKYJI, CPEAHEKBApaTUYHAsA CKOPOCTh
MOJIEKYJI, KOJHMYECTBO TEIJIOThI, BHYTPEHHSS SHEPTrus, paboTa raza, KoahHuuueHT
MOJIE3HOr0 AEHUCTBHS TEIJIOBOTO JIBUTATEINS; IPYU ONMCAHUM NTPABUIIBHO TPAKTOBATH
bu3HYECKUt CMBICIT UCTIONB3YEMbIX BETUUYHMH, UX 0003HAYCHUS U €TUHUIIB,
HaxOJIUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUYHHY C JPYTUMU
BEJIUYMHAMH;

e OIIUCHIBATh M3YyUYECHHBIEC JIEKTPUUECKUE CBOKMCTBA BEILIECTBA U JIEKTPUUYECKUE
ABIIEHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUMHBI: dTIEKTPUUECKU 3apsi,
ANEKTPUYECKOE T0JI€, HAIPSKEHHOCTh MOJIsl, MOTEHIMAJ, pa3HOCTh MOTEHIMAJIOB;
MIPY OMUCAHWUHU MIPABUIIBHO TPAKTOBATH (PM3MUECKUN CMBICI HCIIOIb3yEMbIX
BEITMYMH, X 0003HAUYCHHS ¥ €IMHUIIBI; YKA3bIBAaTh (POPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO (PU3UYECKYIO0 BETUYUHY C IPYTUMU BEIUYNHAMH;

e AHAIM3UPOBATH (PU3UYECKHE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3UUECKHE 3aKOHBI
Y MIPUHILMUIBL: 3aKOH BCeMUpPHOTO Tsarotenus, I, 11 u III 3akonsl HeroToHa, 3aK0H
COXpAHEHUS MEXAaHUYECKON IHEPTHUH, 3aKOH COXPAHEHUSI UMITYJIbCA, TPUHIIUIL
CYIIEPIIO3UIIMHU CUJI, IPUHLIMII PABHOIIPABHS HHEPLUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b
CpenHel KHHETHYEeCKON PHEPTHH TEIJIOBOTO ABMXKEHUS MOJIEKYJ ¢ a0COTIOTHOM
TeMIepaTypou, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
ANIEKTPUUECKOTO0 3apsia, 3akoH KyoHa, npu 3ToM pas3inyaTh CJIOBECHYIO
(GOpMyYTUPOBKY 3aKOHA, €0 MaTEeMAaTHUYECKOE BBIPAXKEHUE U YCIOBUS (TPAHUIIBI,
o0nacTv) MPUMEHUMOCTH;

e OOBSCHITH OCHOBHBIC TIPUHITUIIBI ICUCTBHS MAIINH, MPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3NuyaTh yCIOBUS UX O€30MaCHOTO UCTIOIh30BAaHUS B TIOBCETHEBHOM
JKU3HU,

e BBINOJHSITH SKCIIEPUMEHTHI TI0 UCCIICTOBAHHUIO (PU3NUYECKUX SIBICHUHN U MPOIIECCOB C
WCITOJIb30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUH, TP STOM (HOPMYITUPOBATH
npo0iieMy/3aqaqy ¥ TUTIOTE3Y yU4eOHOTr0 HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
MIPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTE OMBIT U (HOPMYJIUPOBATH BHIBOJIBI;



e OCYIIECTBJISATH MPSAMBIC M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IIPU STOM
BEIOMPATh ONTUMAIBHBIN CIIOCO0 U3MEPEHHUS M UCIIOJIB30BATh U3BECTHBIE METOIBI
OIICHKH IMOTPEIIHOCTEN U3MEPEHUI;

e HCCIIEN0BATh 3aBUCUMOCTH MEKIY (PU3UUECKHUMH BETUYMHAMHU C UCTIOJIB30BAaHUEM
MPSMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH
Pe3yJIbTATHI MTOJTYICHHON 3aBUCUMOCTH (DU3MUECKUX BEIIMYUH B BUJIC TAOIUI] U
rpaduKoB, Ie1aTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHHUS;

e coOuroaTh mpaBmiia OE30MaCHOTO TPY/1a IPH MIPOBEICHUY HCCIEAOBAHNUN B PaMKaxX
y4eOHOT0 AKCTIEPUMEHTA, YICOHO-UCCIIEI0BATEIbCKON M MPOSKTHOMN ACATEIIBHOCTH
C UCIOJIH30BAaHUEM HU3MEPUTEIHHBIX YCTPOUCTB M Ta00OPATOPHOTO 000PYAOBAHUS;

e peIIaTh pacYCTHBIC 33/1aUH C SBHO 3aJaHHON (DHU3NYECKON MOJIEIBIO, HCTIOIbB3YS
bus3nyYecKre 3aKOHBI U IPUHIIUITEI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4H BHIOMPATH
(bu3NYECKYI0 MOJIENb, BEIACTATh GU3NYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXOAMMBIC VISl €€ PEIlICHNUs, IPOBOIUTH PACUYETHI U OIICHUBATH PEATbHOCTD
MOJy4YEHHOT0 3HA4YCeHUS (PU3HUECKON BEIMYUHBI;

e pelIaTh KaYeCTBEHHBIC 3a]]a4M: BRICTPAUBATh JIOTHYECKH HEMTPOTUBOPEUUBYIO
LENOYKY pacCyKJIeHHUI ¢ OMOPOi Ha U3yUYEeHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
busndecKue SBICHNUS;

e HCIMOJB30BATh MPHU PEUICHUH YUeOHBIX 3a7]a4 COBpEMEHHbIe HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETALUU U NPEIACTaBICHUS
y4eOHOM U HAyYHO-TIOMYJISIPHON HH(POPMAIINH, TOJIYYSHHON U3 pa3InYHbIX
HMCTOYHHKOB, KpUTUYECKU aHATU3UPOBATH MOTy4aeMyt0 HH(POpMaIIIo;

e TMPUBOAUTH MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOEKHBIX YUCHBIX-(PU3UKOB B
pa3BuTHE HAYKH, OOBICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

e HCIIOJIb30BATh TEOPETUUECKHE 3HAHUS 1O (HPU3UKE B MIOBCETHEBHON KU3HH IS
obecrnieueHns 0€30MacHOCTH MpU 0OpallleHnH ¢ MPUOOpPaMH U TEXHUUECKUMU
YCTPOUCTBAMH, JIJIsi COXPAHEHUS 3JI0POBBS U COOJIOIEHUSI HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKpY KaroIel cpene;

e paboTaTh B IPYIIE C BHITTOJIHEHUEM PA3JIMUHBIX COIMATBHBIX POJIEH, TIIAHUPOBATh
paboTy IpymIbl, pallMOHATEHO PACIPEIENSITh 00sI3aHHOCTH U TUIAHUPOBAThH
JeSATeTLHOCTh B HECTAHJAPTHBIX CUTYAIMIX, aJIEKBATHO OIEHUBATH BKJIA] KaXJIO0TO
U3 YYaCTHUKOB TPYMIIBI B PEUICHHE paccCMaTpUBaEMO MpoOIeMBbl.

11-ii kiaacce

K xoH1y o6yuenus B 11-M Kj1acce rpeiMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Yy 0OYYAIOLINXCS YMEHUH:

e JIEMOHCTPUPOBATh Ha MPUMeEpaxX poJib U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHON KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B IPAKTUYECKOU NEATEIBHOCTH JIIOAEH, LIEJIOCTHOCTh U €IMHCTBO
buznyecKoil KapTUHBI MUPA;

e YYUTBIBATH TPAHUILIBI IPUMEHEHHS NU3YUEHHBIX (PU3HMUECKUX MOJIENIEH: TOUSUHBII
ANEKTPUYECKUI 3apsl, JIyd CBETa, TOYEUHBI NCTOYHUK CBETA, sIACPHAs MOJIEIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOTO si/ipa MPpH pelieHnH (PU3NYeCKHX 3a/1a4;

e pacrno3HaBaTh pU3NYECKUE SBICHUS (IIPOLIECCH) U OOBICHITH UX HAa OCHOBE
3aKOHOB 3JIEKTPOIMHAMUKY U KBAHTOBOW (DM3HKHU: AIIEKTpUYECKast IPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JCMCTBHS TOKA, B3AUMOJCHCTBHE
MarHuTOB, 3JICKTPOMAarHUTHasl MHAYKIUs, JEMCTBUE MarHUTHOTO T10JI HA



MPOBOJTHUK C TOKOM U JIBHOKYIIHUNCS 3apsi]l, JIIEKTPOMArHUTHbIE KoJIeOaHMsI U
BOJIHBI, IPSIMOJIMHEHHOE PACTIPOCTPAHCHHE CBETA, OTPAKEHUE, MPEIIOMIICHHE,
uHTEephepeHIms, Au(PaKIKs 1 NOIAPU3aIUsI CBETa, TUCIIEPCHS CBETA,
doroanekrpudeckuii apdext (poroaddexr), cBeToBOE NaBICHNUE, BOSHUKHOBEHUE
JMHEWYATOro CIEKTPa aToMa BOJOPO/Ia, €CTECTBCHHAsI U HCKYCCTBEHHAs
pPalOaKTUBHOCTb;

e ONKCHIBATh U3YYCHHBIC CBOMCTBA BEIIECTBA (AIICKTPUICCKUE, MATHUTHBIC,
ONTHYECKHUE, IIEKTPHUUECKYIO TPOBOAMMOCTD PA3JIMYHBIX CPEI) U
AJIEKTPOMATHUTHBIE SIBIICHUS (IIPOIECCHI), HCIIOB3YST (PU3UUECKUE BETUIUHBI:
AIIEKTPUYECKUH 3apsi]l, CHJIA TOKA, SIEKTPUUECKOE HAMIPSHKEHUE, IIEKTPUIECKOe
COIIPOTHBIICHUE, PA3HOCTh IMOTCHITUAIIOB, AIEKTPOABIDKYIIAS CHjla, padoTa TOKa,
WHAYKIMS] MATHUTHOTO TI0JIs1, criia Amrepa, cuia JIopeHiia, "HAyKTHBHOCTb
KaTYIIKH, SHEPTHsI AJICKTPUUECKOT0 U MArHUTHOTO TTOJICH, MIEPHOJI U YacTOTa
KoJIeOaHUH B KoJeOaTeTbHOM KOHTYPE, 3aps/] U CHJIa TOKa B TIPOIIEeCcCe
TFapMOHUYECKHX JICKTPOMArHUTHBIX KOJeOaHMii, (POKYCHOE PACCTOSHUE U
ONTHYECKAs CUJIA JIMH3BI, TPH ONUCAHKUH [TPABUIIBHO TPAKTOBATH (DPM3HUCCKUN
CMBICJI UCTIOJIB3YEMBIX BEJTUYMH, UX 0003HAYCHUS U CAMHUIIBI, YKAa3bIBATh
(opMyIIBI, CBS3BIBAMOIINEC JAHHYIO (PHU3UYECKYIO BETUYHUHY C IPYTHMH
BEJIIMYMHAMU;

e OIKCHIBATh H3yUYCHHBIC KBAHTOBBIC SBIICHUS U TIPOIICCCHI, HCIIONIB3YsI (PH3UIecKue
BEJIMYMHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 4aCTOTA CBETA,
SHEPrHs ¥ UMITYJIbC (DOTOHA, TIEPUOJI ITOJTypacIiajia, YHEPTHUs CBS3H ATOMHBIX sIIED,
NIPY ONMCAHHWU NIPABUIBHO TPAKTOBATH PU3MUCCKUI CMBICIT HCIIOB3YEMbIX
BEJIMYMH, X 0003HAYCHHS U SAMHHMIIBI, YKa3bIBaTh (DOPMYITBI, CBSI3BIBAIOIIHEC
JaHHYIO (PU3UYECKYIO BETUYHHY C IPYTUMHU BEIUYMHAMHU, BHIYUCISATH 3HAYCHHE
(U3HUYECKON BETMYUHBI;

e AHANU3HUPOBATHh (PU3UUECKHE MPOLIECCHI U SABICHUS, UCTIONB3Ys PU3NIECKIE 3aKOHBI
Y TIPUHIUTIBL: 3aK0H OMa, 3aKOHBI ITOCIICIOBATEILHOTO U IMApaJICIIEHOTO
COETMHEHUS IPOBOIHUKOB, 3aKoH JIxkoyns—JIeHa, 3aKkoH 3JeKTPOMarHUTHOM
WHIYKIIAH, 3aKOH TIPSIMOJTMHEHHOTO PACIIPOCTPAHCHUS CBETA, 3aKOHBI OTPAXKCHHUS
CBETa, 3aKOHBI IPETIOMIICHUS CBETA, ypaBHEeHUEe DWHIITeHA 11 poTodddexTa,
3aKOH COXpaHCHUS SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3aps/ia, 3aKOH COXpaHEHUsI MaCCOBOTO YKCIa, MOCTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacrajia, P 3TOM Pa3INdaTh CIIOBECHYIO (OPMYITHUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIacTH)
MIPUMEHUMOCTH;

e OIpeneNsaTh HAMPABICHHE BEKTOPA MHIYKIIUU MAarHUTHOTO TOJISI IPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuibl JlopeHa;

e CTPOWTH U OMHCHIBATH N300paKEeHNE, CO3/1aBaEMOE TNIOCKUM 3€PKATIOM, TOHKOH
JINH3011;

e BBIIIOJIHATH SKCIICPUMCHTEI 110 UCCIICAOBAHUTIO (I)I/I3I/I‘-ICCKI/IX SIBIICHUM U mponeccoB €

MCIIOJIb30BaHUEM IPSMbIX U KOCBEHHBIX U3MEPEHUI: ITPH 3TOM (POPMYIUPOBATH
npobieMy/3aady U TUIIOTE3y Y4eOHOTr0 IKCIIEpUMEHTa, COOMPATh YCTAaHOBKY M3
MPEJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTD OMBIT M (OPMYIUPOBATH BHIBOIBI;

e OCYUIECTBJIATDH MPSIMbIE U KOCBEHHBIE U3MEPEHUST PU3NUECKUX BETHUUUH, IPU ITOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 U3MEPEHUS U UCII0JIb30BATh U3BECTHHIE METObI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUN;

e HCCIEA0BaTh 3aBUCUMOCTH (PU3NYECKUX BETMUYMH C UCIOJIb30BAHUEM MPSMBIX
U3MEPEHU: IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI



HOJyYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMUYUH B BUJIE TAOJIUI] U IpaUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

e cOOIIOAATH IpaBUiIa 6E30I1aCHOTO TPY/a PH MIPOBEACHUH HCCIEI0OBAHNUI B paMKax
y4e€0HOTr0 3KCIIEPUMEHTA, YUeOHO-UCCIIE0BATENbCKON U POEKTHON JAESITENbHOCTH
C MCII0JIb30BaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BaHMS;

e pemaTh pacueTHHIC 3a/1a4H C SIBHO 33aHHON (PU3MYECKON MOJEIBIO, HCIIONb3YS
(bu3nyeckre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a7jaul BIOMpATh
($U3UIECKyI0 MOJETb, BEIICIATH (PU3NYECKHE BEIUIHHBI U (DOPMYJIHI,
HE00XO0UMBIE /IJIS €€ PELIeHHUs, IPOBOJUTH PACUETHI U OLIEHUBATh PEAIbHOCTD
MOJYYEHHOTO 3HaYCHUS (PU3NYECKON BETMUHHBI,

e pelaTh KaueCTBEHHBIE 33J]aul: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUUBYIO
LIENIOYKY PacCy’KJIEHUI C ONIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nueckue sBICHUS;

e HCIIOJB30BATh MPU PEUICHUN YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTUH JUIsl [IOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALIUU U NIPEICTaBICHUS
y4eOHOW 1 HAayYHO-IIOMYJISIPHON MH(POPMAINH, ITOJIyYEHHON U3 pa3InYHbIX
UCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATh MOJIyYaeMyro HH(OpMaIHio;

e OOBSACHATH MPUHLUIIBI ACHCTBHUS MAIIMH, TPUOOPOB M TEXHUIECKUX YCTPOUCTB,
pas3nyaTh ycaoBUs UX O€30MACHOIO MCII0JIb30BaHMsI B TIOBCETHEBHOM JKU3HU;

e TPHUBOJUTH MIPUMEPHI BKJIAJa POCCHICKHX M 3apyOSKHBIX YUCHBIX-(H3UKOB B
pa3sBUTHE HAYKH, B 00BSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

e HCIOJB30BAaTh TEOPETUUECKHUE 3HAHUS 110 (PU3HKE B TOBCETHEBHOM JKU3HU /IS
oOecrnieueHus 6€30IaCHOCTH IpU 00paIlleHUuH ¢ IPUOOpaMH U TEXHUYECKUMU
yCTPONCTBaMH, AJISi COXPAHEHUs 3/J0POBbs U COOIIOACHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOIIEH CpELE;

e paboTaTh B IpyIIe C BHINOJHEHUEM PA3IUYHbIX COLMABHBIX POJIeH, TNIAHUPOBATh
paboTy rpynmsl, pallMOHAJIIBHO pacpelesTh 00513aHHOCTH U IUNIaHUPOBATH
JESTEIBHOCTh B HECTAHJAPTHBIX CUTYalLUsX, aJ€KBAaTHO OLIEHUBATh BKJIAJ KaKJI0TO
U3 YYaCTHUKOB I'PYMIbl B pELUICHHE paccCMaTpUBaeMOil MpoOIeMBbl.

Coaep:kanue yueOHOro npeamMera

10-1 KJaacce

Pazgen 1. ®u3nka u MeTOAbl HAYYHOI'0 NO3HAHUS

®duznka — Hayka o npupoze. Hayunsle MeTOpI MO3HAHUS OKpYIKaromero mupa. Pois
HKCHEPUMEHTa ¥ TEOPUH B IIpOIECCe TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (pr3HKe.

MOI[CJ'II/IpOBaHI/IC (bI/I3I/ILIeCKI/IX SIBIICHUH U IponeccoB. HaquLIe runote3bl. PU3NYECcKUe
3aKOHBI 1 TCOPHHU. FpaHI/IHLI MMPUMEHUMOCTHU (1)I/I3I/I‘-IGCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBETCTBHA.

Ponb 1 MecTo pu3nku B GpOpMUPOBAHNUN COBPEMEHHOM HAay4YHOU KapTUHBI MUpa, B
MIPAKTUYECKOU EATEILHOCTH JIFOACH.

JeMoHcTpauuun



AHaoroBbie ¥ ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYHKH.
Paszgea 2. Mexanuka
Tema 1. Kunematuka

Mexanuyeckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABMKeHusa. Cuctema oTcyera.
Tpaektopus.

[lepemerienue, CKOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepualbHOM TOYKU, UX MPOEKIIMHU HA OCU CUCTEeMbI KoopauHaT. ClokeHue nepeMenieHui
U CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPCHHOE NIPSIMOJTMHEHHOE BIKeHue. [ paduku 3aBucumoctu
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NEPEMELIEHUS MaTEpUAIbHON TOYKHU OT BPEMEHHU.

CBoOoaHoe majieHne. Y CKOpeHHue CBOOOTHOTO TaACHUSI.

Kpuonuneiinoe nuxenue. [[BuxeHre MaTepuaaIbHOM TOUKH 110 OKPY>KHOCTH C ITOCTOSIHHOM
110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJMHEHAsA CKOpOCTh. [lepron u yacrora
oOpatenus. LleHTpocTpeMHUTENEHOE YCKOPEHHUE.

Texanaeckue yCTpOfICTBa H MPAKTUYICCKOC MPUMEHCHUC: CTUAOMCETP, ABMKCHUC CHAPAI0B,
LOCIIHBIC 1 PCMCHHBIC IICpCaAaYvn.

JeMoHCTpanuu

e Mogenb cucTemsl OTCUETA, UIUTIOCTPALUS KHUHEMAaTHUYECKUX XapaKTEPUCTUK
JIBUKECHUS.

o IlpeoOpa3zoBaHue IBUKEHUHN C UCTIONIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

o [lanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

o HaOmtonenue nuxeHus Teaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

e l3mepeHue yckopeHust CBOOOJHOIO MaIeHHSL.

o HamnpasneHnue ckopocTy Ipy JBUKEHUH 110 OKPYKHOCTH.

Y4eHnueckuil SKCIIepUMEHT, 1TabopaTOpHbIE paboThI

o l3yueHue HEpaBHOMEPHOI'O JIBUKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

o HccnenoBanue COOTHOLIECHUS MEXIY IIyTSIMU, IIPOMCHHBIMU TEJIOM 3a
IIOCJIEIOBATEIIbHBIE PABHBIEC TPOMEXKYTKH BPEMEHU IIPH PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

o N3yueHue ABMKEHUS MIAPHUKA B BI3KOW KUIKOCTH.

o N3ydeHue IBWKEHUA Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpuniun otHocuTensHocTU ['anunes. [lepsiil 3akoH HetoToHa. MHEpUMaIbHBIE CUCTEMBI
oTcyeTa.



Macca tena. Cuna. [Ipuniun cynepno3unuu cuii. Bropoii 3akon Herotona niis
MaTteprabHON TOUKHU. TpeTuii 3akoH HproTOHA 151 MaTepralbHbIX TOYEK.

3akoH BceMupHOTro Tsarorenus. Cuna Tspkectd. [lepBast kocMudeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (mokos, ckoybxeHus, kadeHnus ). Cumna tpenus. Cyxoe tpenue. Cuia
TPEHHSI CKOJIBLKECHUS U cviia TpeHus 1mokosi. Koaddumment tpenuns. Cusa conpoTUBICHUS
IIpH IB)KEHUH TeJla B )KUIKOCTH WJIH rase.

HOCTyrIaTeJ'IBHOG M BpallaTCJIbHOC ABUXKCHUEC a0COJIFOTHO TBEPAOro Teia.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpamieHusd. [edo cumbl. Y ClIoBUS paBHOBECUS TBEPAOTO
Tena.

TexHuueckue YCTpOﬁCTBa H IIPAKTHUYCCKOC IIPUMCHCHUC: ITIOAIIUITHUKHN, IBUXKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

JlemoHCTpanuu

o JSlBnenue uHepuuu.

o C(CpaBHeHHE MacC B3aUMOJECHCTBYIOIIUX TE.

e Bropoii 3akoH HeroToHa.

o M3mepenue cui.

o Crnoxenue cui.

e 3aBHUCHMOCTb CUJIBI YIPYTOCTH OT Aepopmanuu.

o HesecomocTts. Bec Tena npu yCKOPEHHOM NOIBEME U MAJCHUH.
o C(CpaBHeHME CUJI TPEHUS MOKOS, KAUYEHUS U CKOJIbKEHUS.

e YcnoBHs paBHOBECHUS TBEPIOro Tena. Bunbl paBHOBeCHS.

YdeHndeckuil SKCIIepUMEHT, J1JabopaTOpHbIE pabOThI
e l3yueHue aBMKEHUS OpycKa MO HAKJIOHHOM TIOCKOCTH.
o HccnenoBanue 3aBUCUMOCTH CHIJI YIIPYTOCTH, BO3HUKAIOIIUX B IPY>KUHE U
pe3uHOBOM 00pa3siie, OT ux AehopMaIIHi.
e HccnenoBanue ycinoBuil paBHOBECHUS TBEPJOTO T€Ja, UMEIOILETO OCh BPAILICHHUS.

Tema 3. 3ak0oHBI cOXpaHEHHs B MeXaHUKe

I/IMHy.TIBC MaTCpHaHBHOﬁ TOYKHU (Tena), CHUCTCMbI MaTCPpHUAJIbHBIX TOUCK. I/IMHYJ'ILC CHUJIBI U
HU3MCHCHUEC UMITYJIbCa TEJIa. 3aKkoH COXpPAaHCHUS UMITYJIbCA. PeaktuBHOE JBUXKCHUC.

PaGora cuinpl. MOLIHOCTE CHIIBL.

Kunernueckas sHeprust MatepuanbHoil Touku. Teopema 00 M3MEHEHUH KHHETHYECKON
SHEpPTHUH.

[TorenunansHas sueprus. [loreHnnanbHas 3Heprus ynpyro neGopMupoBaHHON MPYKUHBIL.
[ToTennmanpHas 3HEPTUs TENa BOJIM3U TOBEPXHOCTH 3EMITH.



[ToTenunanpHble U HEMOTEHIUANIbHBIE CUITBL. CBSI3b Pa0OTHI HEMOTEHIIMATBHBIX CHIT C
M3MEHEHUEM MEXaHWYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTUH.

Ynupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHru4eckue ycTpoiucTBa U NPaKTUYECKOe IPUMEHEHUE: BOJOMET, KOIIEp, IIPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PaKeT.

JeMoHcTpauuun

e 3aKOH COXpaHEHMS UMITYJIbCa.
o PeakTuBHOE IBHXEHUE.
o [lepexon moTeHIMANBHON SHEPTUN B KHHETUYECKYIO M OOpaTHO.

Y4eHnueckui IKCIIEpUMEHT, J1abopaTOpHbIe pabOThI

e M3yuenue aOCOIIOTHO HEYNPYTOro yapa ¢ MOMOIMIBIO IBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

e HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHUEM MEXaHUYECKOM YHEPrUuu Tejla Ha
IIPUMEPE PACTSKEHUSL PE3UHOBOTO XKIyTa.

Paznen 3. Mosekyasipuasi puznka u TepMOIMHAMHKA
Tema 1. OcHOBBI MOJIEKY IS PHO-KUHETHYECKOI TeOpHH

OCHOBHI)IG ITOJIOKCHUA MOJIGKyanHO-KI/IHCTH‘{CCKOfI TeOpI/II/I " UX OIIBITHOC O6OCHOBaHI/IC.
Bpoynosckoe nmwxkenue. {uddysusa. Xapakrep ABMKEHUS U B3aUMOICHCTBHS YaCTHI]
BerecTBa. MoJIes CTPOCHHUS Ta30B, JKUJIKOCTEH U TBEPJIBIX TN U 00BSICHCHHE CBOHCTB
BeleCTBAa Ha OCHOBE ATHX Mojenei. Macca u pa3Mepsl MoJekyl. KonnuecTBo BelecTna.
[TocTostnHast ABoraapo.

Temosoe paBHoBecue. Temmneparypa u ee usMmepenue. lllkana remneparyp Llenscus.

Mopaenb uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYISIPHO-KMHETHYECKON TEOpUHr
UJIeaTbHOTO Ta3a. AOCOTIOTHAS TeMIlepaTypa Kak Mepa CpeIHe KHHETUYECKON IHEPTUr
TEIJIOBOrO JABMKeHUs yacTull raza. [llkana temneparyp KenbBuna. I'a30Bbie 3aKOHBI.
VYpasuenune MengaeneeBa—Knanelipona. 3akon Janpsrona. M3omporeccsl B uaeaaibHOM rase ¢
MOCTOSIHHBIM KOJTMYECTBOM BellecTBa. ['paduueckoe mpencTaBiIeHne U30MPOIIeCCOB:
M30TEpMa, U30X0pa, n3obapa.

TexHudeckue ycTpoicTBa U MPaKTUIECKOe TPUMEHEHNE: TEPMOMETP, OapoMeTp.
JlemoHCcTpanuu

o OmBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIEeCTBa, (hOTOrpaduu MOJIeKyJI
OPTraHUYECKUX COCTUHEHUH.

o OmnpIThl 10 TUGHY3UH KUIKOCTEH U ra3oB.

e Mogenb 6pOyHOBCKOIO JBUKEHHUS.

e Mogens onbiTa LlTepHa.



e OmnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHUS.
e Mogeinp, WILTIOCTpUPYIOIIAs IPUPOAY AABJICHUS I'a3a HA CTEHKU COocyaa.
o OmnbIThI, WUTIOCTPUPYIOIINE YPAaBHEHHUE COCTOSHUS MI€aJIbHOTO ra3a, H30MpOIIEeCChI.

Y4eHnueckui HIKCIIepUMEHT, J1a0opaTOpHbIe pabOThI

o OnmnpeneneHre Macchl BO3/lyxa B KJIACCHOH KOMHATE HA OCHOBE U3MEPEHUI 00beMa
KOMHATBI, JIaBJICHHUS U TEMIIEPaTyphl BO3/IyXa B HEH.
o HccnenoBanue 3aBUCHMOCTH MEXY ITapaMeTpaMy COCTOSIHUSL Pa3pPEKESHHOTO ras3a.

Tema 2. OcHOBBI TEPMOIMHAMHUKH

TepmoauHamMuueckas cucteMa. BHyTpeHHSS SHEPrUs TEPMOAMHAMUYECKON CUCTEMBI U
crnocoObl ee n3MeHeHus. KonnyectBo temnoTs! v pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT0O UACAIIBHOIO raza. Buasl Ternonepenaun: TeIIONPOBOIHOCTh, KOHBEKIUA,
U3JIydeHue. Y IenbHasl TeIJI0EMKOCTh BellecTBa. KonMuecTBo TEIIoThl P TEIIoNepeaaye.

[TonsTre 06 aqnabarHom mporecce. [lepBrIit 3akoH TepMoaMHAMUKH. [I[pUMEHEHHE TTEPBOTO
3aKOHA TEPMOAMHAMHUKY K H3ompoleccam. [ padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh NpoIIeccoB B IPUPOIE.

TennoBbie MamuHbl. [IpuHiune! neiicTBus TemoBbix MamuH. [Ipeobpa3zoBanus sHepruu B
TeruIoBbIX MammHax. Koadduuument moneznoro aerictBus teroBoit MammHbl. Lukin Kapao
U ero KO3 GHUIMEHT MOJIE3HOT0 JIeHCTBUA. DKOJIOrn4YecKre Mpo0aeMbl TeIIO3HEPTEeTHKH.

Texanaeckue yCTpOfICTBa H IPAaKTUYICCKOC MPUMEHCHUC: IBUTAaTC]Ib BHYTPECHHCTO CrOPpaHus,
OBITOBOI XOJIOAUJIbHUK, KOHAUIITUOHECD.

JleMoHCTpanuu

e lI3MeHeHUe BHYTpEHHEH SHEPTUU Tella IPU COBEPUICHUH pabOThI: BbUIET IPOOKHU U3
OYTBUIKH 1O/ JEWCTBUEM CKATOTO BO3/lyXa, HarpeBaHue »pupa B JaTyHHOH TpyOKke
MyTeM TPEHUsI (BUCOIEMOHCTPALIHS).

o lI3MeHeHue BHYTpEHHEN SHEPTUU (TEMIIEpPATypbl) TeJa NP TEILIONEpEaAUE.

e OmnbIT 0 aarabaTHOMY PACHIMPEHHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

e Monenu napoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CTOPAHUsl, PEaKTHUBHOTO
JBUTATEIIS.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI
o H3MepeHue ynenbHON TENI0EMKOCTH.
Tema 3. ArperaTHbie cOCTOSIHUSA BeniecTBa. Ma3oBbie Mepexoabl
[TapoobpazoBanue u koHaeHcanus. Mcnapenne u kunenue. AOGCONIOTHAS U OTHOCUTENbHAS

BJIQXXHOCTH BO3yXa. Hackimennsiii map. Y nenpHas TerioTa mapooOpa3oBaHus. 3aBHCUMOCTD
TCMHGpaTypBI KUIICHUS OT JAaBJICHUA.



Tsepnoe teno. Kpucraminueckue u amopdHsbie Tena. AHU30TPOMNHS CBOWCTB KPUCTAILIIOB.
XKunkue kpucramisl. CoBpeMeHHble MaTepuaisl. [naBnenue u kpucramumszanus. Y aeibHas
teruiora miasneHus. Cyonumanus.

ypaBHeHI/Ie TEII0BOro OanaHca.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH MOJYyYEHHsI COBPEMEHHBIX MaTE€PHUAIOB, B TOM YHUCIIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU.

JlemoHCTpanuu

o (CBoiicTBa HACHIIIEHHBIX MTAPOB.

o Kumnenue npu noHMKEHHOM JIaBJICHUU.

e Cnoco0Obl U3MEpPEeHHs BIAKHOCTH.

o HaGmoneHne HarpeBaHus ¥ IJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
e JleMoHCTpaIus KPUCTAILIOB.

Y4YeHUYECKUI SKCTIEPUMEHT, JJaOOpaTOPHBIE PAOOTHI

e l3MepeHHe OTHOCUTEIILHOW BIAXKHOCTH BO3yXa.
Paznen 4. DiaekTpoanHaMuKa
Tema 1. DnekTpocTaTuka

DnexTpuszanus Ten. JneKTpudeckuil 3apsa. J(Ba Buna sanekrpudeckux 3apsaaos. [IpoBoanuky,
JUDJIEKTPUKHU U TIOTYIIPOBOJHUKHU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/ia.

B3aumonerictBue 3apsioB. 3akoH Kynona. ToueuHbll 21eKTpUYecKuil 3apsil.
Onexrpuueckoe nojie. HanpspkeHHOCTh 21eKTpuuecKoro nois. [Ipunnun cynepno3unun
QJICKTPHUYCCKUX noaeu. Jinaun HAIpsPKCHHOCTHU SJICKTPUYCCKOT'O ITOJIA.

Pabora cun anekrpocraruyeckoro nois. [lorennuan. Pasnocts norennuanos. IIpoBogauku
U AUDJIEKTPUKH B DJIEKTPOCTATHUECKOM ToJIe. J[uaneKkTprudeckas IpoOHUIIAEMOCTb.

OnexktpoeMKocTh. KoHieHcaTop. DIEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOpa. DHEPrust
3apsKEHHOT0 KOHAEHCATOPA.

TexHr4ecKkue ycTpoicTBa U IPaKTUYECKOE IPUMEHEHUE: IIEKTPOCKOIL, dJIEKTPOMETP,
UIEKTPOCTATUYECKAS 3ALIUTA, 3a3€MJIEHUE JIEKTPONIPHOOPOB, KOHIEHCATOP, KOMMMPOBAJIbHBII
anmnapar, CTpyMHBIN IIPUHTED.

JleMoHCTpanuu

e VYCTPOWCTBO U IIPUHIUI ACUCTBUSA HIEKTPOMETPA.
o B3samMozeicTBrUE HaIEKTPU30BAHHBIX TEIL.

e DJEKTPUYECKOE I0JIE 3aPSKEHHBIX TEIL.

o IIpOBOIHUKHM B 3IEKTPOCTATHYECKOM IIOJIE.

e DJEKTpOCTaTUYECKAs 3alUTa.



o JIMANEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
e 3aBHCHMOCTB JIEKTPOEMKOCTH IIOCKOI0 KOHJEHCAaTOpa OT IIJIOLIA U ILIACTUH,
paccTosHUSA MEXy HUMH U JUDJIEKTPUYECKON IIPOHUIIAEMOCTH.
e DHeprus 3apsHKEHHOTO KOH/IEHCATOopa.
YdeHn4eckuil SKCIIEpUMEHT, 1TabopaTOpHbIE paboThHI
o l3MepeHHe MEKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. IlocTossHHBIH dJIeKTpUYecKHii TOK. Toku B pa3jIMuHbIX cpeaax

DJICKTPUUSCKHUN TOK. Y CJIOBHSI CYIIIECTBOBAHUS DJIEKTPUIECKOTO TOKA. ICTOUHHMKH TOKA.
Cuia Toka. [TocTOSSHHBII TOK.

Hanpsokenune. 3akon Oma 1715 yyacTka IerH.

3HeKTpI/I‘leCKOC COIIPOTUBJICHHC. VY aennHOe COIIPOTUBJICHHUC BCUICCTBA. HOCJ’IGI{OB&TGJ’IBHOG,
napajajCJIbHOC, CMCIIAHHOC COCAMHCHUC ITPOBOAHHUKOB.

Pa6ora anekrpudeckoro Toka. 3akoH Jlxoyns—JIeHia. MOIIHOCTE 3JIEKTPHUYECKOTO TOKA.

DNEeKTpOoABMKYILAsA CUJIa U BHYTPEHHEE COITPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH OMa 11t
MOJIHOM (3aMKHYTOM) 3IEKTpUUECKOM Lenu. KopoTkoe 3aMbIKaHueE.

DneKTpOHHas IPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTh COITPOTUBIICHUSI METAINIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

OnexTpuuecKkuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! U MPUMECHAs TPOBOJUMOCTD MOJyIPOBOIHUKOB. CBOMCTBA
p—n-niepexoaa. IloaynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B paCTBOPAX M pacilyiaBax dJIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JUCCOTTHAITUS. DIEKTPOJIU3.

DneKTpruyecKuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psa. MonHus.
IImazma.

TexHn4ecKkue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
MCTOYHMKH TOKa, DJIEKTPOHArPEeBaTENIbHbIE TPUOOPHI, SJEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN MO/, FaJbBaHUKA.

JleMmoHCTpanuu

o I/I3MepeHHe CHJIBI TOKA W HAIIPSIKCHUS.

e 3aBHCHUMOCTH COIIPOTUBJICHUA MUIMHAPHUYICCKUX MMPOBOAHUKOB OT MJIMHBI, TIJIOIIAAN
IMOIIEPECUYHOTO CCUCHUSA U MaTCpHUaia.

e C(CwmemaHHOC COCAUHCHHUC ITPOBOJHUKOB.



o IIpsAMoe usmepeHne NEeKTpoABHKYILIEH cuilbl. KopoTkoe 3aMbIkaHne
raJbBaHUYECKOI'O 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

e 3aBHCHMOCTb COIIPOTUBJICHHS METAJUIOB OT TEMIIEPATYPHI.

o IIpoBOIMMOCTB 3IEKTPOJIUTOB.

e HckpoBoi pa3psa U IPOBOJMMOCTE BO3yXa.

e  OIHOCTOPOHHSS IPOBOAUMOCTD AUOAA.

YdeHn4ecKkuil SKCIIEpUMEHT, 1TabopaTOpHbIE paboThHI

o N3yueHue cMEIIaHHOTO COEMHECHHUS PE3UCTOPOB.

o H3MepeHue IEKTPOABMKYIIEN CHUJIBI MICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHHUS.

e HabGmronenue 31eKTponmsa.

Me)l(l'[pe}lMeTHbIe CBSfI3HU

Wzydenue kypca ¢puznku 6a30Boro ypoBHs B 10-M Ki1acce OCyIIECTBISETCS C yI€TOM
COJICPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMl MaTeMaTUKH, OMOJIOTUH, XMMHUH,
reorpaduu U TEXHOJIOTHHU.

MeXIpeIMEeTHBIC TIOHSATHS, CBSI3aHHBIC C H3YYCHUEM METOJIOB HayYHOTO MTO3HAHUS: SBJICHUE,
Hay4JHBIA (pakT, rUnore3a, u3ndecKas BeINIrHa, 3aKOH, TCOpHs, HAOJI0IeHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJICIIb, H3MEPEHHUE.

MaremaTHKka: peleHle CUCTeMbl ypaBHEHHH, TuHeitHas QyHKIus, napabona, runepooia, ux
rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMY Ha OCH KOOpJUHAT,
CJIO’KEHHE BEKTOPOB.

buonorus: Mmexannueckoe ABUKEHHE B )KUBOH npupojie, 1uddy3us, 0cMoc, TENI000MeH
JKUBBIX OPTaHU3MOB (BH/IbI TEILIONEPEIAYH, TEIUIOBOE PABHOBECUE), DIIEKTPUUECKUE SIBICHUS
B JKUBOU IIPUPOJIE.

XUMus: AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHUEC aTOMOB U MOJICKYJI, MOJIb BCIICCTBA,
MOJIsIpHasA Macca, TCIJIOBBIC CBOMCTBaA TBEPABIX TCJI, )KHI[KOCTGﬁ H Ia30B, JICKTPHYCCKUC
CBOMCTBa MCTAJUJIOB, JJICKTPOJIUTUYCCKAA AUCCOoUAllus, rajibBaHUKaA.

I'eorpadus: B1a)xHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonorus: npeoOpa3oBaHue JIBUKEHHUM ¢ HCIIOJIB30BAaHUEM MEXAaHU3MOB, YUeT TPEHUS B
TEXHUKE, MOAINITHUKY, UCTIOJIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE (paKerTa,
BOJIOMET U JIp.), ABUraTeJIb BHYTPEHHETO CrOpaHUsl, apoBas TypOuHa, ObITOBOM
XOJIOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH MOJTYUYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM
41CJIe HAHOMATEPHUAJIOB, K HAHOTEXHOJIOTUH, DJICKTPOCTATHYECKAs 3aIUTa, 3a3EMIICHHAE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBII MPUHTED, 3JEKTPOHArpeBaTeIbHbIE PUOOPHI,
AJEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.

11-4 KJIace



Pa3nen 4. DiekTpoauHaAMuKa
Tema 3. MaruutHoe moJie. JJIeKTPOMATHUTHAS] HHAYKIHS

[TocrossHHBIE MAarHUTHI. B3anMo1eliCTBHE MOCTOSHHBIX MAarHUTOB. MaruutHoe noje. Bexkrop
MAarHUTHOW MHAYKIMH. [IpuHIMN Cynepno3uliui MarHUTHBIX TOJIeH. JIMNHMM MarHUTHOM
uHaykuud. KaptuHa nuHuit MarHuTHOM MHIYKIIMM TIOJISt TOCTOSIHHBIX MarHUTOB.

MarnuTHO€e noJjie IpoBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIUA MarHUTHOTO TOJIs
JUIMHHOTO MPSMOT0 IPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHMKA, KATYIIIKH C TOKOM.
OmneiT Opcrena. BzaumoeicTBre NpoBOHUKOB C TOKOM.

Cuna Amnepa, ee MOJlyJIb U HalIpaBJICHUE.

Cuuia JlopeHiia, ee MOyJib U HampaBiieHHe. [IBIKeHNE 3apsHKEHHOM YaCTHIIBI B OJJHOPOIHOM
MarauTHOM Tojie. Pabora cubl JlopeHa.

SIBneHue AIEeKTPOMAarHUTHOM UHAYKIMU. I1I0TOK BEKTOpa MATHUTHOM MHIAYKIMU.
OneKTpoABMKYyLIas CUJIa MHAYKLIHU. 3aKOH JIEKTPOMAarHUTHON uHAyKunu Papanes.

BpreBoe QJICKTPHUYCCKOC IT10JIC. BHeKTpOI[BI/I)KYH_IaH CHJia MHAYKIINA B IIPOBOJHUKE,
ABMIKYIIEMCS IOCTYIIATCIIbHO B OJHOPOJHOM MAriHMTHOM IIOJIC.

IIpaBuio Jlenna.

NHyKTUBHOCTD. SIBIE€HNE CAMOMHAYKIIMU. DIEKTPOABUKYIIAs CUIIa CAMOUHTYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKH C TOKOM.

DNeKTpOMarHuTHOE ToJIe.

Texanaeckue yCTpOﬁCTBa N MPAKTUYCCKOC MPUMEHCHUC: ITIOCTOAHHBIC MArHUTHI,
QJICKTPOMATHUTHI, SJICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MTHAYKIIMOHHAA
I1€Yb.

JeMoHCTpanuu

e OmsIT Opcrena.

e OTKIJIOHEHUE IEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

o JIMHUYW MHAYKINUN MarHUTHOTO MOJIS.

o B3sauMmozeiicTBue JByX NPOBOJHUKOB C TOKOM.

o Cuna Amnepa.

o JleiictBue cuibl JIopeHIIa Ha NOHBI 2JIEKTPOIIATA.

o SIBnEHME 2JIEKTPOMAarHUTHON MHIyKIUH.

o IIpaBuno Jlenna.

e 3aBUCHMOCTb DJIEKTPOABMKYLIEN CUIIBI UHAYKIIMHA OT CKOPOCTH N3MEHEHUS
MarHuTHOTO ITOTOKa.

o JSIBIEHHME CAMOMHIYKIIUU.

YdeHn4eckuil SKCIIEpUMEHT, 1TabopaTopHbIE paboThI



e l3ydyeHne MarHUTHOTO MOJIsl KATYLIKU C TOKOM.
e lccnenoBanue AeicTBUS MOCTOSIHHOIO MAarHUTa Ha paMKy C TOKOM.
e HccnenoBanue siBI€HUS 3J€KTPOMAarHUTHOW MHAYKIUH.

Pa3gen 5. Kojie0anusi 1 BOJIHBI
Tema 1. Mexannueckue v 3J1eKTPOMATHUTHbIE KOJIe0aHUA

Konebarenbnas cucrema. CBOOOJHBIE MEXaHWYECKHE KoeOanus. I'apMoHnyecKkue
konebanus. [lepuon, yacrora, amriautyaa u ¢gasa konedanuid. IIpyKuHHBIN MasTHUK.
MareMaTHuecKuii MassTHUK. Y paBHEHHUE rapMOHHUYECKUX Kosiebanuil. [IpeBparienue snepruu
IIPU TAPMOHUYECKUX KOJIeOaHUsX.

Konebartenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS B UCATEHOM
KOJIEOATEILHOM KOHTYPC. Amnanorus MCKAY MCXaHUYCCKUMH U BJICKTPOMAriuTHBIMU
kosnebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B UI€ATLHOM
KoJieOaTeIbHOM KOHTYPE.

IIpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BeiHyk1eHHbIE MEXaHUUECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyX/1€HHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemennsblit Tok. CUHYyCOUJAIbHBIN IEPEMEHHBIA TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIUIUTYJHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSYKEHUS.

Tpancdopmarop. [IponsBoacTBo, epeaada u MoTpedIeHne IEKTPUIECKON SJHEPTUH.
DKOJIOTUYECKHE PUCKH TIPU TIPOM3BOJICTBE AIEKTPOIHEprun. KynbTypa ucmnonb30BaHus
AJIEKTPOIHEPTHH B MTOBCETHEBHOMN KH3HHU.

TexHn4eckue ycTpoiucTBa U NPaKTUYECKOE IPUMEHEHHUE: dJIEKTPUIECKNN 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM JICKTPOIEPEIAUN.

JleMoHCTpanuu

e lccnenoBanue napaMeTpoB KojebaTeabHOW CUCTEMBI (TIPYKUHHBIN WITH
MaTE€MaTUYECKUI MasiTHUK).

o HalGmogenue 3atyxaronmx kojie0aHui.

e lccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHI.

o HabGmronenue pe3onanca.

o (CB00OJHBIC DIIEKTPOMATHUTHBIC KOTEOaHUSI.

e OcnumiorpamMmsl (3aBUCUMOCTH CHJIBI TOKA W HATIPSKEHUST OT BPEMEHH) TSt
AIIEKTPOMATHUTHBIX KOJICOAHHH.

o Pe3onanc npu mocienoBaTeIbHOM COCTMHEHUH PE3UCTOPa, KaTyIIKH

WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TUHUN SIEKTPOIIepEIauH.

YyeHnueckuit SKCIIepUMEHT, J1abopaTOpHbIe pabOThI

e HccnenoBanue 3aBUCHMOCTH TEPHOIA MAJIBIX KOJIEOAHUH Tpy3a Ha HUTU OT JIJTUHBI
HUTHU U MaccChl rpy3a.



e lccnenoBaHue nepeMEeHHOTO TOKA B LIETIH U3 MOCIEA0BATEIbHO COETUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanndeckue u IJICKTPOMAIrHUTHLIC BOJTHBI

Mexanudeckue BOJIHBI, yCiIoBHs pactipoctpanenus. [lepuon. CKkopocTh paclipoCTpaHEHHUs U
miHa BoJHEL. [lonepeunsie u mpogonbHble BosHBL MHTEppepeHnns u nudpakums
MEXaHUYECKUX BOJIH.

3Byk. CKOpoCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHbBIC BOJIHBI. Y CJIOBUS U3TyUYCHUS FJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opuenranus BekTopoB E, B, V B anexkrpomarauTHoii BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpayK€HUE, IPEIOMIICHHE, MOoJspu3anus, tudpakius, uaTepdepennms. CKopocTh
3JIEKTPOMATrHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJIH. [I[puMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIKIIBI paIMOCBS3HU U TEIICBUACHHS. Paarookarus.
DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIeH Cpebl.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasl AMATHOCTHKA B TEXHUKE M MEIUIIMHE, pajap, paAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

JlemoHCTpanuu

o OOpa3oBaHKe U pacIpPOCTPAHEHUE MOMEPEUHBIX U MPOAOIBHBIX BOJIH.

o Koumnebumomeecs Teno Kak HCTOYHUK 3BYKa.

o Habmonenue oTpaskeHust U IPETOMIICHUS] MEXaHUYECKUX BOJIH.

o HabGmonenue natepdepeHnu 1 TuPpaKuu MEXaHUIECKUX BOJIH.

e 3BYKOBOH pE30HAHC.

o Halmonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU ¥ YaCTOTOM
KoJIeOaHUH.

o HccnenoBanue CBOMCTB JIEKTPOMATrHUTHBIX BOJIH: OTPayKEHUE, IIPEIIOMIICHUE,
noJsipuzaus, Tudpakuus, uHTepdepeHus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsMonuHeiHOE pacpOCTpaHEHUE CBETA B OAHOPOIHOM Cpelie.
JIy4d cBeta. ToYeUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHU B IIIOCKOM
3epKae.

[Ipenomienune cBeta. 3aKOHBI IPETOMIICHHS CBETa. AOCOTIOTHBIN MTOKA3aTeNb MPETOMIICHHS.
ITonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi oaHoro BHyTPEHHETO OTPaKECHMUS.

Hucnepcus cBeta. CroxkHbIN cocTaB 6emoro cBera. L[ser.



Cobwuparonue u paccenBaromye JUH3bI. ToHKkas nH3a. @OKYCHOE PaCCTOSHUE M ONTHYECKAst
cuiia TOHKOM JuH3EI. [locTpoenne n3o0pakeHuil B COOMPAIOLINX M PACCEUBAIOIINX JIMH3AX.
dopmyJia TOHKOH JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Hpe,Z[CJIBI MMPUMCHUMOCTH FCOMeTpI/I‘IeCKOﬁ OIITHUKH.

BonnoBas ontuka. MaTepdepenins cBera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCHUMyMOB U MUHUMYMOB B HHT€P(PEPEHLIUMOHHON KapTHHE OT ABYX CHH(DA3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxius ceera. Judpakunonnas pemerka. Y caoBrue HaOI0IeHUS ITaBHBIX MAKCUMYMOB
IIPY [1aIEHUM MOHOXPOMATHUYECKOr0 CBETa Ha AU(PPAKIIMOHHYIO PELIETKY.

HOJ'IHpI/ISaI_[I/IH CBCTa.

TexHuYecKue yCTPONUCTBA U MPAKTUYSCKOE MPUMEHEHHE: OYKH, JTyTa, (hoToanmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEIECKOI, BOJOKOHHAs ONTHKA, JU(PPAKIIMOHHAS
peuieTKa, NoJIpOou.

JlemoHCTpanuu

o [IpsmonuHeiHOE pacnpoCTpaHEeHUE, OTPAKEHUE U TPEJIOMIICHUE CBETA.
OnTuueckue npuodopsI.

o [lomHoe BHyTpeHHEE OTpaxkeHHe. Moienb CBETOBOAA.

e lccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

e Mopnenu MUKpOCKOMa, TeIECKOIIA.

o HabGmonenue untepdepeHiuu ceera.

o Halbmtonenue nudpakiuu cBeTa.

o HabOmonenue nucnepcun cBera.

o [losyuenue crekTpa ¢ MOMOLIbIO PU3MBI.

o IlonmyueHue criekTpa ¢ MOMOIIBIO TU(PAKIINOHHON PELIETKH.

o Habnronenue noisipu3anuu cBeTa.

Y4eHnuecKkuil HIKCIIePUMEHT, JTa0opaTOpHbIe PabOTHI

o N3MepeHue nokaszaress MperoMIIEHUs CTEKIIA.

e HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3AX.

o Halmnronenue qucnepcuu cBeTa.
Pa3nen 6. OcHOBBI cleIHAJILHOM TEOPHUH OTHOCUTEIbHOCTH
['panuIBl TPUMEHMMOCTH KJIACCUYECKOW MeXaHUKH. [locTynaTsl cienuanbHONM TEOpUU
OTHOCHUTEIbHOCTH: UHBAPUAHTHOCTh MOJIYJIsl CKOPOCTH CBETA B BaKyyMe€, MPUHIIUII
OTHOCHUTEILHOCTU DUHINTEHHA.
OTHOCHTENBHOCTH OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.

OHeprus U UMILYJIbC PEIITUBUCTCKON YaCTUILIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PENATUBUCTCKOMN YaCTUIbl. DHEPT U MTOKOSI.



Paznen 7. KBantoBas pusuka
Tema 1. DjeMeHTHbI KBAHTOBO ONTHKH

®otonsl. opmyiia [lnanka cBsi3u 3HEpruu POTOHA C €ro YaCTOTON. DHEPTHUs U UMITYJIBC
dhotona.

OtkpriTue u uccienoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3akoHbl poTodrddexra.
VYpaBuenue Diinmreiina g pororddexra. «KpacHas rpanuma» gorospdexra.

Hasnenue ceera. Onbitel [1.H. Jlebenena.
XHNMHUYECKOE IeHICTBUE CBETA.

TexHUUeCKUe yCTPOUCTBA M MTPAKTUYECKOE IIPUMEHEHHUE: (POTOIIEMEHT, (POTOIATUHK,
COJIHEUHasi OaTapesi, CBETOIUO/.

JlemoHCTpanuu

e Doto3ddexT Ha yCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.

e HccnenoBanue 3akoHOB BHeIHETO GoTodddekra.

e Cseronuon.

o Conneynas Garapes.
Tema 2. CTpoeHnue atoma
Mopens aroma Tomcona. OnbiTel Pezepdopa o paccesnuto o -yactuil. [Imanerapnas
Mozenb atroMma. [loctynatel bopa. M3nyuenue u nornomenue GpoTOHOB MpHU MEPEX0Jie aTomMa
C OJJHOTO YPOBHs DHEPTUM Ha Apyroi. Buasl ciektpoB. CrieKTp ypOBHEN SHEPTUU aToMa
BOZOPOJA.
BousHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KopnyckyisipHO-BOJIHOBOM Tyaln3M.

CrnoHTaHHOE U BBIHYKACHHOC U3JTYUYCHUC.

TexHu4yeckue ycTpoiuCcTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHAIN3
(cnexTpockomn), Ja3ep, KBAHTOBBIN KOMITBIOTED.

JlemoHCTpannu
e Mopuens oneita Pesepdopra.
o Omnpenenenune AIUHBI BOJIHBI JIa3epa.
o HaOmtonenue nuHeN4aThIX CIEKTPOB U3ITyUEHUS.
o Jlazep.
Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI

o HalGmroneHue MMHENYATOTO CHIEKTpA.

Tema 3. ATomMHOE PO



DKCIIepUMEHTBHI, JOKa3bIBAIOLINE CI0XKHOCTb CTPOEHUS siapa. OTKPbITHE PaJUOAKTUBHOCTH.
Omnsitel Pesepdopaa no onpenesieHuo cocTaBa paAloaKTUBHOTrO u3iy4yenus. CoiicTBa
anb(a-, 6era-, raMMa-u31y4eHus. BinsHue painoakTHBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpbITHE TIPOTOHA M HeWTpoHa. HykionHast monens sapa ['eitzenOepra—Banenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tornst.

Anbda-pacnag. DIEKTPOHHBINA U TO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydenue. 3aKoH
pPaZaMoaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.
SAnepHsle peakuuu. Jlenenre u CUHTE3 SIED.

S nepusiii peaktop. Tepmosaepusiit curres. [Ipo0GraeMbl 1 MEPCIEKTUBI s,IEPHON
SHEPTEeTUKHU. DKOJIOTUUECKHUE ACTICKTHI SIIEPHOIN YHEPTETHUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHII.
@dyHnaMeHTaIbHbIE B3auMoAecTBUSA. EquHCTBO (hr3nyeckoil KapTUHBI MUpA.

TexHnveckue ycTpoiicTBa U paKTHYECKOE TPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aToMHast bomoOa.

JlemoHCTpanuu

o CueT4yuK HOHU3UPYIOLIUX YACTHII.
YdeHn4eckuil SKCIIepUMEHT, J1JabopaTOpHbIE pabOThI

e lccnenoBanue TpekoB yacTHIL (ITO TOTOBBIM (oTOrpadusm).
Paznen 8. DiieMeHTBI aCTPOHOMMY U ACTPOPU3MKH
Oransl pa3BUTHs acTpoHoMUH. [IpukinagHoe 1 MUPOBO33pEeHYECKOE 3HAUEHUE ACTPOHOMUM.
Bun 3Be3aHoro Heb6a. Co3pesnus, spKue 3B€3/1bl, IJIAHEThI, UX BUANMOE JBI)KEHUE.
ConHedHas cucrema.
Comnnne. ConneuHast akTUBHOCTb. VicTounuk sHeprun CostHIa U 3B€3]1. 3Be3/Ibl, UX
OCHOBHBIE XapaKTePUCTHKU. J(narpaMMa «CreKTpaibHbIN KJIacc — CBETUMOCTbY. 3BE3bl
IJIABHOW MOCJIEI0BATENIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS 3Be3/1 INIaBHOU
[0CJIe10BaTeNbHOCTH. BHYTpeHHee cTpoeHue 3Be3/1. CoOBpeMEHHbIE IPEICTABICHUS O

MPOUCXOKIACHUHN U 3BOJIFOITUN COJ’IHLIB. H 3BC3/I. OTaIbl JKU3HU 3BC3 1.

Muneunsiii [1yTs — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnbl
rajlaktuk. PaguoranakTuky U kBazapsl. UepHbIe AbIPHI B sIIpax rajlaKTHK.



Bcenennas. Pacmmpenne Beenennoii. 3akon Xa66ia. Pazoeranue ramaktuk. Teopust
Bbonpmioro B3peiBa. PenukTroBoe u3iydeHue.

MacmrabHas cTpykTypa Beenennoii. Meraranaktuka.
Hepemennsie npo6iieMbl aCTPOHOMUH.
Yyenuueckue HaOIIOICHUS

Habmoienust HEeBOOPYKEHHBIM TJ1a30M C HCIIOIb30BAHHEM KOMITbIOTEPHBIX MPUIIOKEHHUH 15
OTIpe/ieNICHUs TIOJI0KEHUSI HeOeCHBIX 00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3TUS
CeBepHOro nosymapus 1 sipkue 3Be3/Ibl.

HaGmonenus B Teneckon JIynsl, tianer, Miteadoro [Tytw.
O0o0maroniee NoOBTOpeHUE

Ponb ¢usuku 1 acTpOHOMUU B SKOHOMUYECKON, TEXHOJIOTUYECKON, COIIMAIBHON U ATHYECKOM
cdepax 1eqaTeabHOCTH YeTIOBEKa, POJib U MECTO (PM3UKHU M aCTPOHOMHH B COBPEMEHHOM
HAY4YHOH KapTUHE MUPA, POJIb GU3NIECKOI Teopur B (HOPMUPOBAHUH MIPEJCTABICHUN O
¢busnuecKoil KapTuHe MUpPa, MECTO (PU3MUYECKOIN KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEJCTaBICHUM O IIPUPOJIE.

MexnpeamMeTHbIe CBSI3H

N3zydenue kypca ¢puznku 6a30Boro ypoBHs B 11-M Kitacce OCyIIECTBISIETCS C yUeTOM
COJIepKaTEeNIbHBIX MEXKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaguu U TEXHOJIOTHH.

MexnpeMeTHbIC TTOHSATHS, CBSI3aHHBIE C U3YYSHHEM METOJIOB HAYYHOTO IMO3HAHUS: SIBJICHUE,
Hay4yHbIH (akT, runoresa, pusnueckas BeIHMUrHa, 3aKOH, TeOpHUs, HAOI0IeHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHHUE.

Martemaruka: petieHre CuCTeMbl ypaBHEHUN, TPUTOHOMETpUYECKUE (QYHKIUHU: CUHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO, BEKTOPHI U UX
MIPOEKIIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB, IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIMM,
MIPU3HAKH [10JI00US TPEYTOJILHUKOB, ONpeieNIeHHe TUIOIAAN UIOCKUX (GUryp u oobema Ted.

Bbuonorus: snexTpudeckue SBICHUS B )KUBOM MPHUpo/JIe, KosebaTeabHble TBUKEHUS B )KUBOM
MIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOW IPUPOJE, NEUCTBUE paUallN HA KUBBIE
OpraHU3MBI.

XHUMHS: CTPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKAsI CTPYKTypa TBEPBIX TEl,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMUECKON PELIETKH, CIIEKTPAIbHBIN aHATU3.

I'eorpacdus: MarHUTHBIE MOTIOCA 3EMITH, 3aJI€)KH MAarHUTHBIX Py, OTOCHEMKA 3eMHOM
MMOBEPXHOCTH, TIPEICKA3AHNE 3EMIICTPSICCHHUIA.



TexHonorus: JIMHUYU 3JIEKTPOIepeauu, TeHEpaToOp MEPEMEHHOIO TOKA, AIEKTPOABUTaTEb,
WHIYKIIMOHHAS TIeYb, pajap, paJIuoNprueMHUK, TEICBU30p, aHTeHHA, Tenedon, CBY-nieusb,
MIPOCKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJTHEYHAs Oarapes.

TemaTu4yeckoe MIAHUPOBAHUE

10-1 kjaacce

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne | HaumenoBaHue
/ (mudposBbie)
T | PasAeIOB M TEM | Beer | KonTposbhbl | [IpakTHYECKH | gfpazoBaTebHbIe
| MporpamMMbl 0 e padoThI e padoThI pecypebl
Paznen 1. PU3UKA U METO/IbI HAYUYHOTI'O ITIO3HAHUS
ﬁeHTSgIK; " bubmuorexa [IOK
1.1 A 2 https://m.edsoo.ru/7f41bf7
HAYYHOTO )
MTO3HAHUS
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bu6nuoreka [IOK
2.1 | KunemaTtuka 5 https://m.edsoo.ru/7f41bf7
2
2.2 | Aunamuka 7 <>
3aKOHBI
2.3 | coxpaHeHus B 6 1 1 <>
MEXaHUKE
Uroro no pazneny 18

Pazgen 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMOJUHAMUKA

OCHOBEI
MOJIEKYJISIPHO-
KHHETHIECKOMN
TEOPUHU

3.1

OcHoBBI
TEPMOJUHAMUK 10
u

3.2

ArperaTHble
COCTOSIHUS
BEIICCTBA. 5
da3oBrIe
TIePEXOIbI

33




Hroro no pazneny

24

Paznen 4. DJJIEKTPOAUHAMUKA

4.1

DJIEKTPOCTATUK
a

10

1

4.2

ITocTostHHBIN
AIIEKTPUYECKUI
TOK. Toku B
Pa3JIMYHbBIX
cpemax

12

Uroro no pazneny

22

IToBTOpEHUME

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

11-1 KJacce

Ne
n/
n

HaumenoBanue
pa3aesioB u TeM
NMPOrpamMMbI

KoJsnuyecTBo 4acoB

Bcer
0

KoHTpoJsbHBI
e padoThl

IIpakTHYecKkn
e padoThl

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Pazgen 1. JIEKTPOANHAMMUKA

1.1

Mar»uTtHoe noiJe.
DneKTpoMarHuTHa
s THIY KIS

11

bu6mmoreka [IOK
https://m.edsoo.ru/7t41c97
c

Hroro no pazneny

11

Pazgen 2. KOJIEBAHUSA U BOJIHbBI

2.1

Mexannueckue u
AJIEKTPOMArHUTHBI
€ KoJieOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/7t41c97
c

2.2

Mexannueckue 1
3JIEKTPOMArHUTHBI
€ BOJIHBI

2.3

Onrtuka

10

Hroro no pazneny

24

Pazgen 3. OCHOBBI C

NEIUAJBHONA TEOPUU OTHOCUTEJIBHOCTHU

3.1

OCHOBBI
CIIEIUAIILHON

4

1

<...>




TEOpUU

OTHOCHUTCJIIBHOCTHU ‘ ‘

Uroro no pazneny

4

Paszgea 4. KBAHTOBAS ®PU3UKA

OneMEHTBI
4.1 | kBaHTOBOM 6 <..>
OIITHKU
4.2 | CtpoeHue aroMa 4 <..>
4.3 | AToMHOE SApO 5 <..>
Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OJIEMEHTHI

5.1 |acTpoHOMUU U 7 1 <>

acTpodu3uku

Uroro no pazneny

7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 | Q0couatouee 4 <D
MIOBTOPEHUE

Hroro mo pazaeny 4

[ToBTOpEeHMe 3 <>

OBUIEE

KOJIMYECTBO

YACOB I10 68 4 7

IMTPOIT'PAMME

IIpoBepsieMble TPEOOBAHUS K pe3yJbTaTaM
ocsoeHuss OOII u 3j1eMeHTHI coaepKaHuA

B denepanbHbIX 1 peruoHanbHBIX MPOLETypax OUEHKN KayecTBa 00pa30BaHUs UCIOb3YEeTCs
nepeveHb (KoaupuKaTop) pacnpeaeIeHHbIX IO KiaccaM MpoBepsieMbIX TpeOOBaHUH K
pesynbratam ocBoeHust OOIT COO u 3neMeHTOB coiepKaHus 10 PU3KKE.

10 kaacce

IIposepsiemblie TpeOoBaHuA K pe3ybratam ocBoeHus QOOIT

Kon

MPOBEPSIEMOT0

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa30BaTeJILHON MPOrPaMMBbI CpeHero o01ero odpa3oBanusi




pe3yJabTara

10.1

JIeMOHCTpHUPOBATH Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW Hay4YHOH KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOU E€ATEIILHOCTH JIFOACH

10.2

Y4YuThIBaTh TPAHULIBI TPUMEHEHUS U3YUEHHBIX (PU3NUECKUX MOJCIICH:
MaTepuaabHas TOYKa, HHEPIUAIbHAS CUCTEMA OTCYeTa, a0COIIOTHO
TBEPAOE TEJIO, UJCATbHBIN Ia3; MOACIN CTPOCHUS Ia30B, JKUAKOCTEH U
TBEPJBIX TEJ, TOUCUHBIN JIEKTPUUECKUH 3apsi] - IPU PEIICHUN
(bU3UIeCKUX 3a1a4

10.3

Pacnio3HaBath Qu3ndeckue siieHus (IPOLecChl) M OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
CTPOEHUS BEILECTBA U 3JIEKTPOJAUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPAMOJIMHEWHOE JIBUKEHUE, CBOOOIHOE MaJICHUE TE,
JBMKEHUE 110 OKPYKHOCTH, MHEPILIMSL, B3auMoJeiicTBue tei; 1udpdysus,
OpOYHOBCKOE JIBUKECHUE, CTPOCHHE KHUJIKOCTEH U TBEPBIX TET,
U3MEeHEeHHe 00beMa Tell IIPU HarpeBaHUM (OXJIaXIEHUH ), TEIIJIOBOE
paBHOBECHE, HCIIAPEHNE, KOHAEHCAllUs, TUIaBJIEHUE, KPUCTAJIM3allns,
KUIIEHUE, BJIaKHOCTh BO3/lyXa, NOBBIIIEHUE JIABICHUS T'a3a IIPU €ro
HarpeBaHuM B 3aKPbITOM COCYJI€, CBSA3b MEXKIY NTapaMeTpaMH COCTOSHUS
rasa B M30Mpolieccax; IEeKTpU3aLus Tell, B3aUMOAECHCTBHE 3apsi10B

10.4

OmnuceIBaTh MEXaHUYSCKOE JABWIKCHUC, UCIIOJIB3Y S (1)I/IBI/I‘ICCKI/IG
BCJIMYHHBI: KOOpAWHATA, ITYTh, HIEPEMCIICHNUE, CKOPOCTh, YCKOPCHHC,
Macca Tejia, Cuijia, UMITYJIbC TCJIa, KHHECTHYCCKAA SOHCPTHA, TOTCHIWAJIbHAA
OHEPTIUs, MCXaHUYCCKasA pa60Ta, MCXaHUYCCKasds MOIIHOCTD; IIpH
OIMMMCAHUU NPABUJIIBHO TPAKTOBATH (1)I/ISI/I‘-ICCKI/H\/JI CMBICJT UCITOJIB3yEMBIX
BCJIIMYHH, UX 0003HaYCHUS U CAMHHNIBI, HAXOOAUTH (I)OpMy'J'ILI,
CBA3LIBAIOIINEC JAHHYIO (1)I/I3I/I'-I€CKyIO BCJIIMYHHY C APYTUMH BCIIMUYNHAMHA

10.5

OrnuchIBaTh W3yUYEHHBIE TETUIOBBIE CBOMCTBA TEJ M TEIUIOBLIEC SIBJICHUS,
UCIONB3Ys (hU3MUecKre BeIHMUMHBI: 1aBlIeHUE ra3a, TeMieparypa,
CpeIHsIsl KHHETUYECKasi JHEPTUsl XaOTUUECKOTO JIBHXKCHHS MOJIEKYT,
CPEeIHEKBaIpaTU4HAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TETIOTHI,
BHYTPEHHSIS SHEPTHsl, paboTa raza, KodQPUIMeHT MoJIe3HOTO ACHUCTBUS
TEIJIOBOTO ABUTATEIS; IPU ONMCAHUU MTPABUIILHO TPAKTOBATh
(bU3UYECKUN CMBICI UCTIOIB3YEMBIX BEIMUNH, UX 0003HAYEHUS U
€IMHUIIBI, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEIMUYNHAM

10.6

OnuceiBaTh N3y4YEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U
ANEKTpUYECKHUE SIBJICHUSI (ITPOLIECCHI), UCTIONB3Ysl (PU3NUECKIE BETNUHHBDIL:
JIIEKTPUYECKUN 3apsl, JIEKTPUUECKOE I10JI€, HANPSYKEHHOCTD I10JIA,
ITOTEHIM AN, Pa3HOCTh IMOTEHIIMAJIOB; IIPU ONMCAHNUHU MTPABUIILHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIIOIB3YEMBIX BEIMUMH, UX
0003HaYEHHUSI U €MHUIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE TaHHYIO
(bU3NYECKyI0 BEIMYMHY C APYTUMH BeTMUYUHAMU

10.7

aHAITM3UPOBATH (PUINIECCKUE MPOIIECCHI U SBIICHUS, UCIIONb3YsI
(hU3UYEeCKre 3aKOHBI U IPUHITUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, Il u
III 3akonbl HprOTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW SHEPTUH, 3aKOH




COXpPAaHCHUA UMITYJIbCA, IPUHIUII CYICPIO3UIHUN CUJI, TPUHIHIT
PaBHOIIPaBUs UHEPLUUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYIO0 TEOPUIO CTPOCHUS BEIIECTBA, FA30BbIE 3aKOHBI, CBS3b
CpelHEeW KMHETUYECKON SHEPTUHU TEIJIOBOTO JIBMXKEHHS MOJIEKYJI C
a0COFOTHON TEMIIEpaTypOid, MEPBBIA 3aKOH TEPMOAMHAMHKH; 3aKOH
COXpaHEHUs IEKTPUUYECKOTO 3apsAa, 3akoH KyiioHa; mpu 3ToM pa3inudarb
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BHIPAKEHHUE U
yci0BuUs (TpaHuIlbl, 00JIaCTH) MPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MPUHIIUIIBI ACHCTBUS MallIuH, TPUOOPOB H
TEXHUUYECKUX YCTPOHCTB; pa3inyaTh YCIOBUSI UX 0€30IaCHOTO
HCIIOJIL30BAaHUS B ITIOBCEIHEBHON KHU3HU

10.9

BbINOMHATE SKCIEPUMEHTBI 110 UCCIEA0BAHNIO0 (PU3UUECKUX SBJICHUN U
MPOLIECCOB C UCIIOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUN; IPU
3TOM (OPMYIHPOBATH IpoOIeMy (3a7ady) ¥ TUIIOTE3y YIeOHOTO
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYI0BaHMs,
MIPOBOJIUTH OMBIT U (HOPMYITUPOBATH BBIBOJIBI

10.10

Ocy11ecTBIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PUZNYECKUX BEJTUUMH;
IIPU 3TOM BBIOMpATh ONTUMANIbHBIM CIOCOO U3MEPEHUS U UCTIOIb30BATh
M3BECTHBIE METO/IbI OLIEHKHU IIOTPELTHOCTEN H3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAY (PU3NYECKUMU BEIUUYUHAMHU C
KCIIOJIB30BAaHUEM MPSAMBIX U3MEPEHUI; IPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHPOBATH PE3yJIbTAThI MMOTyYEHHON 3aBUCMOCTH
(hbU3UYECKUX BEIMYHMH B BUE TaOIUIl U TpaduKOB, 1€TaTh BHIBOIBI 110
pe3yabTaTaM UCCIEeI0BAHUS

10.12

Co0aroate npaBuiia 6€30MaCHOTO TPy/a MPH MPOBEAEHUH HCCIE0BAHUI
B PaMKax y4eOHOI0 SKCIepUMEHTa, y4eOHO-UCCIIeI0BATENbCKON U
MIPOEKTHOM JICATEIILHOCTH C NCTIOJIh30BAHNEM H3MEPUTEIBHBIX YCTPOHCTB
1 J1abopaTopHOro 000pyI0BAHUS

10.13

Pemiate PACUYCTHBIC 3ala4U C ABHO 3a,Z[aHHOI\/’I (I)HSH‘ICCKOﬁ MOACIBIO,
HCIIOJIB3YS (1)I/ISI/I‘~ICCKI/I€ 3aKOHBI U1 IPUHIMWIIBI; HA OCHOBC aHAJIM3a
YyCJI0BUA 3aJa4n BBI6I/IpaTB (I)I/ISI/ILIGCKYI-O MOACIb, BBIACIATH (1)I/I3I/I‘IGCKI/IG
BCJIIMYNHBI U q)OpMy.]'II)I, HGO6XOI[I/IMI)IG AJI1 €€ pCUICHUs, MPOBOANTH
PacCUYCThI 1 OUCHUBATDH PCAJIBHOCTD MOJYUCHHOTO 3HAUCHUA (I)HBH‘-ICCKOﬁ
BCJIIMYHUHBI

10.14

Pemars kauecTBEHHBIE 3a7]a4K: BBICTPAUBATh JJOTUYECKU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKIECHUI C OMIOPON HA U3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKHUE SIBICHUS

10.15

Vcnonp30BaTh Npy pelIeHnH YUeOHBIX 33]Ja4 COBPEMEHHBIE
MH(OPMAaLIMOHHBIE TEXHOJIIOTUU ISl TIOMCKA, CTPYKTYPUPOBaHUS,
MHTEPIPETAIMU U NPEICTaBIeHHs Y4eOHON 1 HayYHO-TIOMYJIIPHOM
nH(pOpMalUY, TOTYYEHHON U3 Pa3IMUHBIX UICTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJy4yaeMyto HHPOPMALIUIO

10.16

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCHICKUX U 3apyOCKHBIX YICHBIX-
(U3MKOB B pa3BUTHE HAYKH, O0BSICHEHUE MPOLIECCOB OKPYIKAIOIIETO
MHpa, B pa3BUTHE TEXHUKH ¥ TEXHOJIOTUI




Hcnonb30BaTh TEOpETUUCCKHUE 3HAHMS 110 (PU3UKE B MOBCETHEBHOMN KU3HU
JUTsl o0ecriedeHus1 0€30MacHOCTH TP OOpAIlIEHUH ¢ TPUOOpaMu 1

10.17 o
TEXHUYECKUMHU yCTPOMCTBAMH, JJISI COXPAHCHHUS 3I0POBbS U COOTIOACHHUS
HOPM 3KOJIOTHYECKOTO TTOBEJICHUS B OKPYXKaIOIIEH cpee
PaboTaTh B rpy1ie ¢ BBIIOJHEHUEM Pa3IMYHBIX COITUATBHBIX POJICH,
[UTAHUPOBATH Pa0OTy TPYIIIBI, PAIIHOHAIBHO PACIIPENCIATh O0S3aHHOCTH
10.18 Y IUIAaHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, alCKBAaTHO

OLICHUBATh BKJIAJ KaXJI0T0 U3 YYACTHUKOB I'PYIIIHI B PEIICHUE
paccMmarpuBaeMoii mpoOIemMbl

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

Kon
pa3aena

Kon
NpoBePsIEMOro IIpoBepsiemMbIe 3JIeMeHTHI COIePKAHUS
3JIEMEHTA

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

®usuka - Hayka o npupoje. Hayunsie MeTo1b1 TO3HAHUS
1.1 OKpY’Karo1ero mupa. Posib sxcriepuMenTa u Teopuu B
MpoLIecCce TIO3HAHMSI PUPOIBI. DKCIIEPUMEHT B (pU3MKe

MopenupoBanue GU3NIECKUX SBJICHUM U MTPOIIECCOB.
Hayunsble runoressl. ®u3nyeckue 3aKOHbI U TEOPHUHU.
['panuIel MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIIUTT
cooTBeTcTBUS. Poib 1 MecTo pu3uku B popMHUpOBaHUHI
COBPEMEHHOUN HAyYHOU KapTHUHBI MUPA, B TPAKTUUYECKON
NEeITEeILHOCTH JII0AEH

1.2

MEXAHUKA

2.1

KMHEMATHKA

MexaHn4ecKoe JBHKEHHUE. OTHOCUTENBHOCTh

2.1.1
MexaHuuyeckoro apmxkeHus. Cucrema orcuera. Tpaekropus

Ilepemenenue, cCKOpocTh (CpeaHss CKOPOCTh, MTHOBEHHAS
CKOpPOCTh) U YCKOPEHHE MaTEePUAIIbHOM TOYKH, UX MPOCKIIUH
Ha OCH cUCTEMBI KoopAuHAT. Cl10’KeHUE NIEPEMELLICHUN 1
CJIO’KEHUE CKOPOCTEN

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHEHHOE
nBkeHue. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpPEHHUs, MyTH U TIepeMEIICHNs] MaTepHaIbHOM TOUKHU OT
BpEMEHU

2.14 CBoOoaHoe maenne. Y CKopeHue CBOOOTHOTO TaACHUS

KpuBonuneiinoe nBuxenne. PaBHOMEpHOE IBUKEHUE
MAaTepHAILHON TOUKH 10 OKPYKHOCTHU. YTJIOBasi CKOPOCTb,
JIMHEHasA ckopocTh. [leproa u yacrora.
[leHTpOCTpEMUTEIIEHOE YCKOPEHUE

2.1.5




2.1.6

TexHuueckue yCTpouCcTBa: CHUAOMETP, ABUKEHUE CHAPSAIOB,
LIETTHBIE M PEMEHHBIE NTepelaun

[IpakTuueckue padbotsl. i3MepeHre MTrHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOMICHUSI MEXAY MTyTSMU, TPOUIEHHBIMU
TEJIOM 32 MOCIIeI0BAaTEIbHbIC PABHBIE POMEKYTKH BPEMEHH
IIPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOM CKOPOCTHIO,
paBHOi1 HyJ10. 3ydyeHne ABUKEHUS apuKa B BSI3KOM
XKUAKOCTU. M3ydenue ABMKEHUS Tena, OpOIIeHHOTo
TOPU30HTAIIEHO

2.2

TMHAMUKA

221

[Tpuniun otHocuTenbHOcTH ['anunes. [lepBrlil 3aK0H
Hprotona. HepmaabHble CUCTEMBI OTCUETA

22.2

Macca tena. Cuia. [lpuHuun cynepnosunuu cui

223

Bropoii 3akoH HproToHa 11711 MaTEpUAIbHONW TOYKH B
nHepuuanbHoil cucreme orcuera (MCO). Tpernii 3akon
HeroToHa 15151 MaTepuanbHbIX TOUEK

224

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [leppas
KOCMHUYECKasi CKOpocThb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

22.6

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUS CKOJIBKEHUS U
cwia TpeHus nokosi. Koagpduument tpenus. Cuna
COIIPOTHBIIEHUS IIPU JBM)KCHHUHU TENA B KUAKOCTU WM ra3e

227

[ToctynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COTIOTHO
TBEPJIOTO Tena

2.2.8

MOMEHT cuIIbl OTHOCUTEIBHO OCH BpalieHus. [1neuo cuibl.
VYcnosus paBHoBecus TBepaoro tena B MCO

229

Texnuueckue YCTpOﬁCTBaZ NOAIINITHHUKH, JBHMXKCHUC
HNCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue padotsl. M3yuenue aBmxenus Opycka mo
HAKJIOHHOM TIOCKOCTH IO J€MCTBUEM HECKOIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX
B AepopMupyemMoii IpyKuHE U PE3MHOBOM 00pasiie, OT
BEJMYUHBI X Aedopmaruu. MccrnemoBanue yCcIoBHiA
paBHOBECHSI TBEPAOTO TEJa, UMEIOLIETO OCh BpalllEHUs

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

I/IMHy.TII)C MaTepHaHLHOfI TOYKH, CUCTEMbI MAaTCPUAIIBHBIX
TOYCK. I/IMHYJ'ILC CUJIbI 1 U'3BMCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHus umiyiabsca B MCO. PeakTuBHOE NBUKEHHE

233

PabGora cuel

234

MoIHOCTh CHIBI




Kunernueckas sHeprust MarepuainbHOM ToUkU. Teopema o

235 9
KHHETUYECKOM SHEPTruu
[TorenunansHas sueprus. [loreHnnanbHas sHepTrus ynpyro
2.3.6 nepopMupoBaHHON NPYKUHBL [loTeHIIMAaNbHAS SHEPTUS Tena
BOJIM3U MTOBEPXHOCTH 3eMIIH
[ToTrennmanpHble ¥ HENOTEHIMATIbHBIE CHITBL. CBsI3b paOOTHI
237 HEMOTEHIIUAIbHBIX CHJI C U3MEHEHHEM MEXaHUUeCKON
e SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPrUu
2.3.8 VYhpyrue v Heynpyrue CTOJIKHOBEHUS
23.9 TexHuyeckue yCTpouCTBa: IBUKEHHUE PAKET, BOJOMET, KOTIED,
e MPYXKUHHBIA MUCTOJIET
[IpakTuueckue padboTsl. M3yueHue cBA3M CKOPOCTEH Te MpH
2.3.10 Heynpyrom yaape. MccnenoBanue cBs3u pabOThI CHIIBI C

M3MEHEHHEM MEXaHUYECKOMU OHCPI'uH TCia

MOJIEKVYJIAAPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE MOJI0KEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.
BpoynoBckoe nemxkenue. Auddysus. Xapakrep ABIKEHUS U
B3aMMOJICICTBUS YaCTHUL] BEILIECTBA

3.1.2

Mopenu cTpoeHus Ta30B, )KUJIKOCTEW U TBEPIBIX TEN U
00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE DTUX MOJEIIEH

3.1.3

Macca monekyin. KonuuectBo BemectBa. [loctosiHHas
ABorazpo

3.1.4

TenmoBoe paBHOBecue. TemnepaTypa U ee U3MEpEeHUE.
[IIxana remneparyp Llenbcus

3.1.5

Mopens naeansHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KMHETUYECKOH TEOPUH UICaTbHOTO Ta3a

3.1.6

AOcoiroTHas TeMIiepaTypa Kak Mepa cpeHeld KHHETHIECKOM
SHEPrUHU TEIUIOBOTO JABMKEHHUS yacTul rasa. [Ilkama
teMriepatyp KenbBuHa

VYpasnenue Knaneiipona - MenneneeBa. 3akoH [lanbToHa

I"a30BbIe 3aKOHBI. M301poriecchl B HeaabHOM Tase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA: H30TepMa, H30X0Pa,
nzobapa

3.1.9

TexHudeckue ycTpoicTBa: TEpMOMETp, OapoMeTp

3.1.10

[IpakTuueckue padbotsl. i3MepeHne Macchl BO3/1yXa B
KJIacCCHOM KOMHare. MccnenoBanue 3aBUCUMOCTH MEKY
IapaMeTpamMy COCTOSHHS Pa3pesKEHHOro rasa

32

OCHOBbI TEPMOJIMHAMMKNA




3.2.1

TepmoauHaMuueckas cucteMa. BHyTpeHHss SHEpTrUst
TEPMOJIMHAMUYECKON CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS

322

KonnuectBo temnotel u pabota. BHyTpeHHss sHeprus
0JIHOATOMHOT0 MJI€aIbHOI'O T'a3a

323

Buapl Teronepenavn: TEIUIONPOBOIHOCTh, KOHBEKITHUS,
nu3nydeHue. TennoemMKkocTs Tena. Y AelibHas TEMIOEMKOCTh
BemecTBa. Pacuer koaudecTBa TEIUIOTHI IIPH TEIUIONEpe1aue

324

[TepBriii 3ak0oH TepmMoanHaMUKU. [IpruMeHeHne nepBoro
3aKOHA TEPMOAMHAMHUKH K U3omporieccam. I paduaeckas
UHTepIpeTanus paboTsl rasa

325

TennoBbie MamuHbL. [[pUHIUIIBI AEHCTBUS TEIUIOBBIX MAlIMH.
[IpeoOpazoBanHus YHEPTUHU B TEIJIOBBIX MaIIMHAX.
Koaddunment nonesnoro nevicteus (nanee - KI1/) TeruioBoit
MamuHbl. [Hukin Kapuo u ero KIT/

3.2.6

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh mporieccoB
B nipupoe. Temnossle ABUTaTENN. DKOJIOTHYECKUE MPOOIEMBI
TEIUIOPHEPTeTUKHI

3.2.7

TexHu4ecKkue ycTpoucTBa: JBUraTeNlb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHIULIMOHED

3.2.8

[IpakTuueckue padboTsl. i3MepeHue yaenbHOM TeMI0eMKOCTH

33

ATPETATHBIE COCTOSAHUA BEILIECBA. ®A30BbIE ITEPEXO/1bI

3.3.1

[TapooOpazoBanue u koHaeHcanus. McnapeHue u KureHue.
VY aenbHas TemoTa mapoodpa3oBaHus. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JaBJICHUS

3.3.2

AOGCoII0THAs M OTHOCHUTENbHAS BIAXXHOCTh BO3yXa.
Hacpimennsriii map

333

Tsepnoe teno. Kpucrammueckue u amop@Hble Tena.
AHM30TpONUS CBOWCTB KPUCTAILIOB. JKUAKNE KPUCTAJUIBIL.
CoBpeMeHHbIE MaTepHalIbl

334

[InaBneHne u kpuctauM3anys. Y JesbHas TEIUIOTa
riaBnenus. Cyomumanus

335

ypaBHCHI/IC TEILIOBOro OallaHca

3.3.6

TexHu4yeckue ycTpoiucTBa: TUTPOMETP U ICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTHH MOJIYyYEHHUS COBPEMEHHBIX
MaTEpUaJIOB, B TOM YUCIIE HAHOMATEPHAIIOB, U
HaHOTEXHOJIOTUU

3.3.7

[IpakTuyeckue paboTel. I3Mepenune BIa)XHOCTH BO3/1yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DIeKTpu3anus Tel. DIEKTpUuYecKui 3apsia. /[Ba Buaa




QJICKTPHUYCCKUX 3apsa10B

4.1.2 [IpoBOHMKY, AUBIIEKTPUKH U MOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTro 3apsiia
4.14 BzaumopeiictBue 3apsinoB. 3akoH Kynona
Dnektpuueckoe nosie. HarpsykeHHOCTh JIEKTPUUECKOTro
4.1.5 noss. [Ipunuun cynepno3unuu. JIMHUM HanpsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
416 PaGora cui anekTpocTaruueckoro nois. [loreHmman.
o Pa3HocTts moTeHnagos
417 [TpoBOAHMKY U AUDIIEKTPUKH B TOCTOSTHHOM 3JIEKTPUYECKOM
o nosie. JlusnekTpuyeckasi IpOHUIIaeMOCTh
418 OnekTpoeMKocTh. KoHieHCcaTOp. DIEKTPOEMKOCTh IIIOCKOTO
o KOHJIEHCATOpa. DHEPrus 3apsKEHHOI0 KOHAEHCaTopa
TexHuyeckue ycTponCcTBa: IEKTPOCKOII, JIEKTPOMETD,
4.1.9 AJIEKTPOCTaTUYECKAs 3aIUTa, 3a3eMJICHUE SJIEKTPOIPHOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN PUHTEP
41.10 [IpakTuueckue padboTsl. i3MepeHue 31eKTpOeMKOCTH

KOHJICHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcaoBus CymIeCTBOBAaHHUSA ITOCTOSAHHOI'O 3JICKTPUYCCKOTO

4.2.1 .
Toka. Mcrounuku Toka. Cuna toka. [locTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUUECKOE CONTPOTUBIIEHUE. Y AEIBHOE CONPOTUBIICHNE
o BEILIECTBA
494 ITocnenoBarenpHOE, apauIEIbHOE, CMEIIAHHOE COEAMHEHNE
o IIPOBOJHUKOB
4.2.5 Pabota snexkrpuueckoro Toka. 3akoH Jxoyins - Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
3NEKTPOABIKYIIAs cuia (nanee - 9J1C) u BHyTpeHHee
4.2.7 COIIPOTHBIIEHNE UCTOYHMKA TOKA. 3aKOH OMa 711 OJIHOM
(3aMKHYTOI) aneKkTpruueckoil nenu. KopoTkoe 3aMbikaHue
DneKTpOHHask IPOBOJAUMOCTb TBEPABIX METAJIIOB.
4.2.8 3aBHCHUMOCTb COITPOTUBIIEHHS METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
499 DneKTpuuecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX
o IIY4YKOB
[MonynpoBoaauku. CoOCTBEHHAs U MPUMECHAS
4.2.10 IIPOBOAMMOCTD NIOJYNIPOBOJHUKOB. CBOICTBa p-n nepexoja.

[TonynpoBoAHUKOBBIE TPUOOPHI




4.2.11

DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTUYECKAS
aucconyanus. DIeKTPOoIIn3

DJIEeKTpUYECKUH TOK B razax. CaMoCTOSITEbHBIN U

4.2.12 HECaMOCTOSITENbHBIN pa3psi. Pasnnunblie TUIIBI

CaMOCTOATCIBHOI'O paspsaa. Momnnwus. [1na3zma

TexHuyeckue yCTpoucTBa: aMIepMeTp, BOJIBTMETP, PEOCTAT,
HMCTOYHUKHU TOKA, 3JICKTPOHATrpeBaTEIbHbBIE TPUOOPHI,

4.2.13 ANIEKTPOOCBETUTEIHHBIC IPUOOPHI, TEPMOMET]

CONPOTUBIIEHUS, BAKYYMHBIN JUOJI, TEPMUCTOPHI U
(hoTOpPE3UCTOPHI, MOIYIPOBOAHUKOBBIN MO, TaJIbBaHUKA

4.2.14

[IpakTrueckue padoTel. U3yueHre cMemanHOTO COSTMHEHUS
PE3UCTOPOB.

N3mepenue D/IC uCTOUHMKA TOKA U €r0 BHYTPEHHETO
comnpoTtuBieHus. HabmogeHue snexTpoinza

11 xkiaacc

IIpoBepsiemble TpeOGoBaHus K pe3yabTatam ocBoeHus OOII

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o0mero 06pa3oBaHus

11.1

JleMOHCTpUpOBAThH Ha IIPUMEPAX POJIb U MECTO (PU3UKHU B
(hopMUPOBaHUM COBPEMEHHOI HaAyYHON KapTUHBI MUPA, B PA3BUTHH
COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH
TOJIEH, IeTTOCTHOCTh U €IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4uuThIBaTh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIETICH:
TOYEYHBIN IEKTPUYECKUH 3apsfl, AACpHAs MOJEIb aTOMA, HYKJIOHHAs
MO/IETIb aTOMHOTO si/ipa NP PEeIIeHUN PU3NIECKUX 3a]1a4

11.3

PacnoznaBate pusnyeckue sBiieHUs! (MPOIECCH) U OOBACHITH UX HA
OCHOBE 3aKOHOB DJIEKTPOJJUHAMUKHU U KBAHTOBOU (DU3HMKHU:
AIIEKTPUYECKask MPOBOIUMOCTD, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JICUCTBUS TOKA, B3aMMOJIEHCTBHE MarH1TOB,
AJIEKTPOMArHUTHASI HHAYKIIHUS, IEMCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOJIHUK C TOKOM M JIBWKYIIUICS 3apsi/l, 2JIEKTPOMarHuTHbIE
KOJIeOaHUs U BOJIHBI, IPSIMOJIMHEWHOE PacpOCTpaHEHUE CBETA,
OTpakeHue, mpejoMiieHue, nHTepdepeHius, udpakius U NOIIpU3aIHI
CBeTa, Jucrepcus cBera, porosnekrpuueckuii apdext (poroadpdexr),
CBETOBOE /IaBJICHHE, BOSHUKHOBEHHE JINHEMUATOTO CIIEKTpa aTomMa
BOJIOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAS PaIMOAKTUBHOCTh

11.4

OnuceiBaTh N3y4YEHHBIE CBOWCTBA BELIECTBA (AIEKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DIEKTPUYECKYIO IPOBOAUMOCTD Pa3INYHBIX
Cpell) U ANEKTPOMAarHUTHBIE IBJIEHUS (IIPOLIECCHI), UCIIOB3YS




(u3HUYecKre BeTHMYMHBI: SJICKTPUUSCKUN 3apsii, CHila TOKa,
AIEKTPUICCKOE HANIPSDKCHHE, SJIEKTPUIECKOE COMPOTUBIICHUE, PAa3HOCTh
noteHmanos, IJC, paboTa Toka, HHAYKIMS MarHUTHOTO MOJIsA, CUjla
Awmriepa, cuna JlopeHna, ”HIyKTHBHOCTh KaTyIIIKH, SHEPTUs
ANEKTPUYECKOTO ¥ MArHUTHOTO TIOJICH, IIEPUO]T M YaCTOTa KOJieOaHUH B
KOJIeOaTeIIbHOM KOHTYPE, 3apsij M CHJIa TOKA B MPOIIECCE TAPMOHUYECKUX
INEKTPOMArHUTHBIX KoJIeOaHMH, POKYCHOE pacCTOSTHUE M ONTHYECKAS
CWJIa JIMH3BI, IPY OMTMCAaHUU TTPABUIIBHO TPAKTOBATh (PU3UUYECKUIA CMBICT
HCIOJIb3YEMBIX BEIMYWH, NX 0003HAYCHUS U SIMHHUIIBI; YKA3bIBATh
(hopMyJIBI, CBA3BIBAIOIINE JIAHHYIO0 (PU3UUECKYIO BEJIMUMHY C APYTHMH
BEJIMYUHAMH

11.5

OrnuchIBaTh U3y4YEHHbBIE KBAHTOBBIC SIBIICHUS U TPOIIECCHI, UCTIONB3YS
(bu3nyecKre BeTHUNHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, IJTHMHA
BOJIHBI ¥ YAaCTOTa CBETA, SHEPTHUS U UMITYJIHC OTOHA, TIEPHOJT
MoJTypacmaja, SHEprusl CBA3H aTOMHBIX siJIep; MPU ONMKUCAHUU MPABUIBLHO
TPaKTOBAaTh (PU3MUECKHUI CMBICT UCIIOJIb3YEMbIX BETUYNH, UX
0003HAYECHUS U €MHHUIIBI; YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE TaHHYIO
(bU3HYECKYIO BEIMUMHY C PYTHMH BETUYHMHAMH, BEIYUCIISITh 3HAUCHUE
(bu3nYeCcKOil BETUYMHBI

11.6

AHanu3upoBarh (U3NUECKHUE IPOLECCH] U SIBJICHUS, UCIOJIb3YS
¢du3nyeckre 3aKOHbl U MPUHLUIBL: 3aKOH OMa, 3aKOHBI
II0CJIEI0BATENBHOTO U MApaJIEIbHOTO COEJUHEHNUS IIPOBOJHUKOB, 3aKOH
Jxoyas - Jlenna, 3aK0H 21€KTpPOMarHUTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHEITHOTO PaclpoCTPaHEHUS! CBETA, 3aKOHbBI OTPA’KEHUS CBETA,
3aKOHBI IPEJIOMIIEHUS CBETA, ypaBHEHHe DiHIITeHHA U1 poTorddexTa,
3aKOH COXPaHEHMsI SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXPAHEHUS EKTPUUYECKOTO 3apsA/ia, 3aKOH COXPAHEHHUSI MaCCOBOTO
qucia, HOCTyIaThl bopa, 3akoH paioakTUBHOIO pacnaja; pu 3TOM
pas3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MaTeMaTHYecKoe
BBIp@KEHHUE U YCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTHU

11.7

OnpenensTh HallpaBlIeHUE BEKTOPA WHIAYKIIMH MAaTHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl Jlopeniia

11.8

Ctpouth U onuckIBaTh U300pa’keHUE, CO3/IaBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOH JIMH301

11.9

BrimoaaaTe OKCICPUMECHTHI 11O UCCIICAOBAHNIO (1)I/I31/I'-ICCKI/IX SIBJIEHUU U
MIPOLIECCOB C UCIMOJIb30BAHUEM TPSIMBIX H KOCBEHHBIX U3MEPEHUIT; Tpr
3TOM (OPMYITUPOBATH MPOOIIEeMY (3a7a4y) U THIIOTE3y YIEOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHMS,
MIPOBOAUTH ONBIT U (OPMYIIUPOBATH BBHIBOJIBI

11.10

Ocy1IecTBIATH MPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEITUUMH;
IIPU STOM BBIOMpATh ONTUMANIBHBIM CIOCOO U3MEPEHUS U UCTIOIb30BATh
W3BECTHBIE METO/IbI OLIEHKU NTOTPENTHOCTEN H3MEPEHU I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKHUX BETHYWH C UCIIOJIb30BAHUEM
MPSMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHPOBATh PE3yNNbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UUECKIX
BEJIMYMH B BUJIE TaOIMI] U IpauKOB, JeNaTh BHIBOJIBI 110 pe3yjIbTaTaM




HUCCICIO0BaHUA

11.12

Cobaronate mpaBuiia 6€30MaCHOTO TPyJa MPH MPOBEACHUT
MCCIIEJOBAaHH B paMKax y4eOHOT0 SKCIIEPUMEHTa, y4eOHO-
MCCIIEI0OBATEIBCKON U MPOSKTHOM JESITETLHOCTH C HCIIOJIb30BAaHHEM
MU3MEPUTEIBHBIX YCTPOICTB M 1a00PaTOPHOTO 000PYAOBaHHUS

11.13

Pemrate pacueTHbIe 33/1a4H € SIBHO 33JJaHHOHN (PU3HUECKON MOJIEIBIO,
UCTOJB3Ys (PU3UYECKHE 3aKOHBI Y MPHHIIMIIBI, HA OCHOBE aHaIHM3a
yCIIOBUS 337]a91 BEIOUPATh PU3NICCKYIO MOJIEIIb, BBIIEIATh (PUINICCKUE
BEJIMYMHBI ¥ (HOPMYIIBI, HEOOXOTUMBIE JUISI €€ PEIICHUS, IIPOBOJAUTH
pacyeTsl U OLIEHUBATh PEATbHOCTh MOIYYEHHOTO 3HAaUCHUS (PHU3UIECKOM
BEJIMYMHBI

11.14

Pemare kauecTBEHHBIE 3a]a4K: BBICTPAUBATh JJOTUYECKU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYKIECHUI C OMOPON HA U3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS

11.15

Hcnonp30Bath MpH pelieHny yueOHbIX 3a/1a4 COBpEMEHHbBIE
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS,
MHTEPIIpETALMK U IPEJICTaBICHNS yUeOHOW U HAyYHO-IIOMYJISIPHOI
uHOpMalLNH, OTYYEHHON U3 Pa3IMUHbIX HCTOUHUKOB; KPUTHUECKHU
aHAJM3UPOBATh MOTydaeMyl0 HHPOPMAIIUIO

11.16

OOBSICHSTH IPUHIUIIBI ICHCTBHUS MAIIUH, TIPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3Nu4aTh yCIOBHUS UX OE30MACHOTO UCIIOIb30BaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBOANTE pUMEPHI BKJIa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAyKH, B O0BSICHEHNE IIPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKH U TEXHOJIOTUH

11.18

Hcnonb3oBath TeopeTHUecKre 3HaAHUS 110 GU3KKE B TOBCEAHEBHON
KHU3HU U1 oOecrieyeHHst 6e30MacHOCTH MPH 00palleHUH ¢ TpUOOpaMu U
TEXHUYECKUMHU yCTPONCTBAMHU, JUTSI COXPAHEHHUS 3I0POBBS H
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOT0 MIOBEICHNUS B OKpY Karollel cpesie

11.19

PaboTath B rpymiie ¢ BBHIIOJIHEHUEM Pa3IMYHbIX COLMANBHBIX poJiei,
IUIAaHUPOBATh padOTy TPYIIIIBI, PAlIMOHAIBHO PACIIPENEATh O0S3aHHOCTH
U TUTAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYalLUsAX, aJJlEKBaTHO
OLIEHMBATh BKJIAJ] KQX/I0TO U3 YUACTHUKOB TPYIIIbI B pEIICHNE
paccMaTpuBaeMoil MPoOIeMBI

IIpoBepsiemble 3JIeMeHTbI COIEePsKAHUS

Kon
Kon
nposepsiemoro | I[IpoBepsieMble 3jieMeHTBI COJIePKAHUSA
pasnena
JIeMeHTAa
4 SOJIEKTPOJUHAMUKA
3 MATHUTHOE I1OJIE. DJIEKTPOMATHUTHA A UHAYKIIMA
. 4.3.1 IlocTosHHEBIE MarHuTel. B3anMoieiCTBUE IIOCTOSHHBIX




MarduToB

MarnutHoe nosne. Bektop MarauTHOW HHAyKIMU. [IpuHImn

4.3.2 cynepno3uiuu. JIunuu MmarauTHON MHAYKIMU. KapTuHa nuHui
MarHuTHON MHAYKIIMH TOJIsl TOCTOSITHHBIX MAarHUTOB
MarauTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. KapTruHa JTuHUI 1oJist
433 JUTMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
h MPOBOJIHUKA, KATYIIKU ¢ TOKOM. OnbIT DpcTena.
B3anmozeiicTBre NpOBOAHUKOB C TOKOM
4.3.4 Cuna Amnepa, ee MO/lyJIb U HallpaBJIEHUE
Cuna JlopeHiia, ee MoyJb U HanpasiieHue. [[BrxeHue
4.3.5 3apsHKEHHON YacTULbI B OAHOPOJHOM MarHUTHOM noJje. Pabora
cuiibl JIopeHna
4.3.6 SIBlIeHME AIEKTPOMArHUTHOW MHIYKIIMHU
4.3.7 [ToTox BekTOpa MarHUTHON MHAYKIIMH
4.3.8 O/1C nnaykuuu. 3aKoH 3J1eKTpoMaruuTHol uuaykuuu dapanes
43.9 Buxpesoe anexrpuueckoe noine. 3{C nHIyKIUH B IPOBOAHUKE,
e JBIDKYIIEMCS TIOCTYIIATEIbHO B OJIHOPOTHOM MarHUTHOM I10JI€
4.3.10 [IpaBuso Jlenia
4311 NunyktuBHOCTh. SABNenue camonnaykiuu. 3/1C
e CaMOWHIYKIWU
4.3.12 DHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM
4.3.13 ONEKTPOMarHuTHOE MOJIe
TexHuuecKue ycTpoicTBa: MOCTOSIHHBIE MATHUTHI,
4.3.14 3JIEKTPOMArHUTBHI, JJIEKTPOABUTATENb, YCKOPUTEIH
3JI€MEHTApHBIX YaCTHUIl, UHIYKIIMOHHAA M1€Yb
[IpakTrueckue padoTel. U3yueHrne MarHuTHOTO TIOJISE KaTYIIKH C
43.15 TokoM. MccienoBanne qeMCTBUS IMTOCTOSHHOTO MarHUTa Ha

paMKy ¢ TokoM. MccrienoBanue sBiIeHUS 3JIEKTPOMarHuTHON
WHIYKUUN

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarensuas cucrema. CBoOOIHBIE KOJIEOAHUS.
IMapmonunueckue xkonebanus. [lepuoa, yacTora, aMIIuTyna u
(aza konebanuit

[IpyxvHHBIM MasTHUK. MaTeMaTH4YECKUNA MAsITHUK

VYpaBHeHHe rapMOHHUECKUX Koyiebanuii. Kuaematudeckoe u
JTUHAMHYECKOE OMMCAaHUE KOIeOATeTbHOTO IBUKEHUS

[IpeBparteHne sHepTUn MU rApMOHUIECKIX KOJICOaHUSX.
CBs13b aMIUTATYIBI KOJIEOAHUHN UCXOTHOM BETMYHHBI C




aMIUINTY1aMU KOJIe0aHUl €€ CKOPOCTU U YCKOPEHHUS

5.1.5

Konebarenbublit KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHEIC
Koje0aHus B uealbHOM KoJiebaTeIbHOM KOHTYpe. AHANIOrus
MEXTy MEXaHUYCCKUMHU U SJICKTPOMATHUTHBIMH KOJICOAHHSIMH.
®opmyna Tomcona

3aK0H COXpaHEHUS SHEPTUU B UCATLHOM KOJIeOaTeTbHOM
KOHTYpe

BrInyxIeHHBIC MEXaHUYECKUE KoyieOaHus. Pe3oHaHc.
Pe3onancHas kpuBasi. BeIHYXI€HHBIC 2JICKTPOMArHUTHBIC
KOJICOaHHUS.

[lepemennsblii Tok. CUHYyCOUJAJIbHBIN IEPEMEHHBIN TOK.

MOoMHOCTh MEPEMEHHOT0 TOKa. AMILTUTYHOE U ACHCTBYIOIIEE
3HAYEHUE CUJIBI TOKA M HAMIPSKCHUS

5.1.10

Tpanchopmarop. IIponsBoacTso, nepenaya u noTpedaeHue
UIEKTPUUECKON IHEPTUU. DKOJOTMUECKUE PUCKH IIPU
MPOU3BOACTBE dJIEKTpUUeCcKor d3Heprun. Kynbrypa
HCIOJIb30BAHUS 3JIEKTPO3HEPTUU B IOBCETHEBHOM YKU3HU

5.1.11

TexHnuyeckue ycTpoicTBa: ceiicMorpad, aIeKTpUIeCKHii
3BOHOK, JINHUU 3JIEKTpoIepeiay

5.1.12

[MpakTrueckue padoThl. MccaenoBanue 3aBUCHMOCTH ITEpUoIa
MaJbIX KoJeOaHuii I'py3a Ha HUTU OT AJIMHBI HUTU U MACChbl
rpy3a. MccrnenoBanue nepeMeHHOTO TOKa B LETH U3
MOCJIEI0BATEIbHO COCAMHEHHBIX KOHICHCATOPA, KATYIIKU 1
pesucropa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHudecKkue BOJHBI, YCIOBHS pacrpocTpanenus. [lepuos.

5.2.1 CkopocTb pacnpocTpaHeHHs U JUIMHA BOJIHEL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI
522 WuTepdepeniys u audpaxius MEXaHUYeCKUX BOJIH
593 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp
o 3ByKa
ONEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3ITyUYEHUS
524 AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTaius BeKTopoB E,
B 1 v B aeKTpOMarHUTHON BOJIHE B BaAKyyMe
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, PEIIOMIICHHE,
5.2.5 nongpuzanus, 1udpakuus, uatepdepenimsa. CKopocTb
AJEKTPOMAarHUTHBIX BOJIH
596 [IIkana s3nekTpoMarHuTHBIX BOJIH. [I[puMeHeHne
o 9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
597 [IpuHUMIBI paguocBs3u U TeneBuaAcHUs. Pagnonokarus.

DIJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPY KAIOIIEeH Cpeibl




528

TexHuyeckue yCTpoucTBa: My3bIKAIIbHBIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasl IMarHOCTHKA B TEXHUKE U MEJIULIMHE, paaap,
paONIPUEMHHUK, TeJICBU30p, aHTeHHA, Tenedon, CBU-neus

5.3

OIITUKA

5.3.1

[IpssmonuHeitHOE pacrpocTpaHeHHE CBETa B OJJHOPOIHOM cpejie.
JIyu cBera

532

OTtpaxkenue cBetTa. 3akoHbl OTpaxkeHus ceta. [loctpoenue
M300paKeHUI B TUIOCKOM 3epKalie

533

HpeHOMHCHI/Ie cBeTa. 3aKOHBI IpCIOMIICHUS CBETA.
AOCONIOTHEIN MMOKa3aTelIb IIPEIIOMIICHUA

534

ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yrom noaHoro
BHYTPEHHEI0 OTPAKECHUS

5.35

Jucnepcus ceera. CiioskHbINM cocTaB Oenoro ceta. LpeT

5.3.6

CoOuparomye U paccenBaromue JuH3bl. ToHKas JMH3A.
@DOKyCHOE pacCTOSIHUE U ONTUYECKAsi CUJIa TOHKOM JINH3HI.
[TocTpoenne nzo0pakeHui B COOMPAIOLIMX U PACCEUMBAIOILUX
nuH3ax. PopMyIia TOHKOU JIUH3BL. Y BEJIMYECHHE, 1TaBAEMOE
JIMH301

5.3.7

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH

538

HNurtepdepennus ceeta. KorepeHTHBIE HCTOYHUKH. Y CTTOBUS
HaOJI0ICHNSI MAaKCUMYMOB U MUHUMYMOB B
MHTEPPEPEHIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOT€pEHTHBIX UICTOYHHUKOB

5.39

Hudpakius ceera. JAudpakiuronHas penierka. Y cjaoBue
HaOJII0CHNS TJIaBHBIX MAaKCUMYMOB ITPH MaJICHUU
MOHOXPOMaTHYECKOI'0 CBETa Ha TU(PAKIIMOHHYIO PELIETKY

5.3.10

Honﬂpmaum{ CBCTa

5.3.11

TexHuueckue ycTpoiicTBa: 04KH, Jdyna, oToanmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJTOKOHHAs
OIITHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISPOUT

5.3.12

[IpakTuueckue padotsl. 3MepeHue nokaszaresns IpeaoMIeHus.
HccnenoBanme cBOMCTB n300paxkeHui B TuH3ax. Habmonenue
JIMCTIEPCHU CBETA

SJIEMEHTAHI CIIELIMAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

rpaHI/II_ILI MNPUMCHUMOCTHU KJ1aCCHYECKON MEXaHUKH. HOCTynaTLI
TCOPHUU OTHOCUTCIIBHOCTU: HHBAPUAHTHOCTb MOAYJIA CKOPOCTHU
CBC€TAa B BAKYyMC, IPUHIUII OTHOCUTCIbHOCTH OUHIITEeHHA

6.2

OTHOCUTENBHOCTh OIHOBPEMCHHOCTHU. 38.MCI[J'I€HI/IG BPEMCHHU U
COKpal€HUEC IJINHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOTHOMN YaCTHUIIBI




CBs3b Macchl C SHEpruel ¥ UMITYJIbCOM CBOOOHON YaCTHIIBI.

6.4 .
DHeprus MoKosi CBOOOIHOM YaCTHIIbI
7 KBAHTOBAS ®U3NKA
BJIEMEHTBEI KBAHTOBOM OIITUKH
711 ®otonsl. opmyia [Inanka cBsi3u s3Heprun GoToHa € €ro
o 4aCTOTOW. DHEPrus U UMIYyJbC PoToHa
710 OTkpeiTre U uccnenoBanue Gorordpdexra. Onbiter AT
o CroneroBa. 3akoHbl hoTodhdekTa
7.1 713 VYpaBuenue DitnmreiHa 15 hotodddekra. «KpacHas
o rpanuma» Gorodpdexra
7.1.4 Hanenue cera. OnbiTel [1.H. JIeOGenena
7.1.5 XUMHYECKOE IEUCTBUE CBETA
716 Texauueckue ycrporicTBa: pOTOIIEMEHT, (HOTOAATIHK,
o COJIHEUHas OaTapesi, CBETOIHO]T
CTPOEHUE ATOMA
791 Mopens aroma Tomcona. OnbiTel Pezepdopna mo
o WCCIeIOBaHUIO CTpoeHHs aroma. [ImanerapHas Moaenb aroma
[Tocrynater bopa. M3ny4yenue u noriomieHre GOTOHOB pH
7.2.2 Iepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU Ha Apyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEN SHEPIrUU aTOMa BOJOPOAA
79 BomHoBbIe cBolicTBa yacTull. BosHbl ae bpons.
' 7.2.3 KopmyckymsipHo-BoJIHOBOM yanu3M. Judpakius 31eKTpOHOB
Ha KpUcTajliax
794 CrioHTaHHOE M BBIHYKJIEHHOE U3ITyuyeHue. Y CTpOHCTBO U
o NPUHLUN paboThI J1azepa
795 TexHu4eckue ycTpouCcTBa: CIEKTPAIBHBIN aHAIU3
o (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED
7.2.6 [IpakTrueckue padoTel. Habmronenne nuHeH9aToro crekTpa
ATOMHOE A1PO
7.3.1 MeToabl HaOIIOICHHSI U PETHCTPALIMU 3JIEMEHTAPHBIX YaCTHUIL
OTkpeiTHE pagroakTUBHOCTH. OnbITE Pezepdopra mo
732 ONPEIETICHUIO COCTaBa PaJAMOAKTUBHOIO N3irydeHus. CBoKcTBa
. anb(a-, 6era-, raMMa-u3IydeHus. BiusHue painoakTUBHOCTH
7.3 Ha KUBBIE OPraHU3MBbl
OTtkpsITHE IPOTOHA U HEWTpOHA. HyKkioHHas Monens aapa
7.3.3 I'eitzenOepra - Banenko. 3apsz sapa. MaccoBoe ducio siapa.
N3otomnst
734 Anbda-pacnan. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacmal.

l'amMmma-n3nydeHue. 3akOH paIuOaKTUBHOTO pacnaja




7.3.5

DHeprust CBA3M HYyKJIOHOB B sizipe. SnepHbie cuibl. Jledekr
MAacchl A1pa

7.3.6

Snepuble peakiuu. [leneHne u CHHTE3 SeEp

7.3.7

SAnepusrii peaktop. Tepmosinepusiit cuates. [Ipobiaemsr 1
MEPCIEKTUBBI SIEPHOM SHEPreTUKH. DKOJIOTMYECKUE aCIIEKThI
SIIEPHOM SHEPreTUKH

7.3.8

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
DyHJaMEeHTaIbHbBIE B3aUMOJICHCTBUSA

7.3.9

TexHuueckue yCTpoucTBa: 103UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas 6omOa

7.3.10

IIpakTuyeckue pabotel. MccnenoBanue TpeKoB 4acTHIl (110
roToBeIM (hoTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bupn 3Be3nHoro HeOa. Co3Be3 s, SpKUE 3BE3/1bl, IUIAHETHI, UX
BUIMMOE JBUKEHUE

8.2

Conneunas cucrema. [lnanerst 3emHol rpynmnsl. [InaneTsi-
TUTAHTBHI U UX CITYTHUKH, KapPJIMKOBBIC IUIaHETHI. Maribie Tena
COJIHEUHOU CUCTEMEI

8.3

Comnnue, ¢potocthepa u atmochepa. ComHeuHass aKTUBHOCTh

8.4

Wcrtounuk sneprun ConHua U 3B€3]1

8.5

3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCT,
panuyc, TeMIeparypa, ux B3auMocBs3b. Jluarpamma
«CTIEKTPaAJIbHBIN KJIACC - CBETUMOCTHY. 3BE3IbI TJIABHOM
MOCJIeI0BATEIbHOCTH. 3aBUCUMOCTh «MAcCa - CBETUMOCTbY JJIS
3B€3]1 [NIABHOM MOCIEA0BATEIBHOCTH

8.6

BHYTpeHHee CTPOCHUC 3BC3 . COBpeMeHHHC MMpEeACTaBJICHUS O
MPOUCXOKIACHUHN U 3BOJIIOIIUN COJ'IHIIa " 3BC3/I. OTaIbl JKU3HU
3BC3

8.7

Muieunsiii [1yTh - Hamia I'anaktuka. CrinpanbHasi CTpyKTypa
lNanaktuku, pacnpeneneHue 3Be3/1, raza v nouid. [lonoxenue u
newkenne Comuna B ["amaktuke. [1nockas u chepruyeckas
MOJCUCTEMBI ['amakTuku

8.8

Tunsl ranmakTuk. PagmoramakTuku u KBa3aphl. UIepHLIe ABIPHI B
AApax rajiakTHK

8.9

Bcenennas. Paciuupenue Beenennoit. 3akon Xa60:ma.
Pazberanue ranaktuk. Bo3pact u paguyc Beenennoit, Teopust
bonpmoro B3peiBa. Monens «ropsiuei BeeneHHOW.
PenukToBoe n3nyduenue

8.10

MacmrabHas cTpyktypa Beenennoit. MetaranakTuka.
Heperennsie npo0iaeMbl aCTpOHOMUU




IIposepsiembie Ha EI'D no ¢pusuke
TpedoBaHus K pe3yiabraram ocBoeHus OOII

COO

s mposenenust EI'D mo ¢usuke ncnosip3yercs nepeyeHsb (KoaAnu(puKaTop) NpoBepsIeMbIX
TpeboBanuit k pesyibTaTam ocBoeHust OOIT COO u nepeueHb 31eMEHTOB COJICPIKAHMS.

Ilepeuens (koaupuxkaTop) NpoBepsieMbIX TPeOOBaHUI K pe3yabTaTam ocBoennss OOIIL

COO

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpPaMMbl CpeIHEro 001ero
o0pa3zoBaHus

CdopMupoBaHHOCTh YMEHHUH pacIO3HaBaTh (DU3UUECKUE SBIICHUS
(mporiecchbl) U OOBSACHATH X HA OCHOBE M3YyUYEHHBIX 3aKOHOB

Brnagenue ocHoBomonararomuMu (pu3nu4ecKUMU MOHATHAMH U BETUYHMHAMU,
XapaKTePU3YIOMMMH (PH3NIESCKHIE ITPOIIECCHI

CdopmMrpoBaHHOCTH YMEHUM IPUMEHSTH 3aKOHBI KJIACCUUECKON MEXaHUKH,
MOJIEKYJISIPHOM (PU3MKH U TEPMOJUHAMUKH, SJIEKTPOIMHAMHUKH, KBAHTOBOM
(bu3MKY 1715 aHaNM3a U O0BSICHEHUS SIBICHUH MUKPOMHpPA, MAaKpOMUpa U
Meramupa, pazianyaTh yCIOBHs (IpaHHIIbI, 00JacTH) MIPUMEHUMOCTH
(u3NYECKUX 3aKOHOB, TIOHUMATh BCEOOILUI XapakTep (yHAaMEHTaIbHBIX
3aKOHOB M OTPAHUYEHHOCTH UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;
aHAJIM3UPOBATh (PU3NYECKUE MPOIIECCHI, UCIIONIb3YsI OCHOBHBIE MOJIOXKEHUS,
3aKOHBI M 3aKOHOMEPHOCTH

CdopMUpOBaHHOCTH YMEHHS PA3IMYaTh YCIOBUS MPUMEHUMOCTH MOJIEeH
(bU3MYECKUX TET U MPOLIECCOB (SIBICHU)

CdopmupoBaHHOCTH YMEHHUSI pEIIaTh pacueTHBIC 3a]]a4H C SIBHO 33/1aHHOM U
HESIBHO 33JJaHHOM (PM3UYECKON MOJEINbIO: Ha OCHOBAaHUH aHalln3a yCIIOBUS
BBIOMpATh GU3NYECKUE MOJIENIH, OTBEUAIOIUEe TPEOOBAHUAM 3a/1a4H,
MIPUMEHATH (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TIOCTYJIAThl (PU3UIECKUX
TEOpUU MPU UCIIOJIB30BAHUM MAaTEMAaTUYECKUX METOJ0B PELICHUS 3a1a4,
MPOBOJUTH PACUEThl HA OCHOBAHUY MMEIOIUXCS TaHHBIX, aHAJIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOBI PELIECHHS C YUETOM IOJYYEHHBIX
pe3yabTaTOB

Pemarp kauecTBeHHbIE 3a/1a4H, TpeOyIOLIME TPUMEHEHHS 3HAaHUH U3
Pa3HBIX pa3esioB MIKOJIBHOTO Kypca (PU3MKH, a TAKXKE UHTETpalliy 3HAHUH
W3 IPYyTUX IPEIMETOB €CTECTBEHHOHAYYHOTI'O IIUKJIA: BEICTPANBATh
JIOTUYECKYIO LIETIOUKY PACCYKAECHUN C OTIOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUecKUe SIBICHUS

Bnanenrve oCHOBHBIMU METOJIaMHU HAYYHOTO TIO3HAHUS, UCIIOJIb3YEMBIMH B
(bu3MKe: TPOBOAUTH NPSIMBIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX




BCJIIMYHNH, BLI6I/Ipa$I ONTHUMAIbHBIN CHOCO6 HU3MCPCHHUA U UCIIOJIB3Ys
M3BECTHBIC METO/IbI OI[CHKH MOTPEITHOCTEH U3MEPEHHIA, IIPOBOIUTH
MCCIICIOBAaHKE 3aBUCUMOCTEH (DU3MUCCKUX BEJIMYHMH C HCIIOJIb30BaHHEM
IPSMBIX U3MEPEHHHN, OOBSICHATH MOJYYCHHBIC PE3YJIbTAThI, UCTIOIb3Y S
(bI/ISI/I‘IeCKI/Ie TCOPHHU, 3aKOHBI U IIOHATHS, U 1CJIaTh BBIBOIBI; CO6JIIOI[aTB
npaBuiia 6€30MaCHOTO TPy/ia MPU MPOBEICHUH UCCICTOBAHHUI B paMKax
y4eOHOT0 SKCIICPUMEHTA U Y4eOHO-UCCIIeIOBATEIILCKON ICSTEIBHOCTH C
HCIIOJIb30BaHUEM ITU(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U J1TaOOPATOPHOTO
obopyoBaHus

ChopmupoBaHHOCTH YMEHHIA aHATH3UPOBATH U OLECHUBATH TOCIICICTBUS
OBITOBOW U TIPOM3BOJICTBEHHOM JICSITEIIbHOCTH YEJIOBEKA, CBI3aHHOH C
(U3HYECKUMU TIPOIIECCaMHU, C TTO3UIUI IKOJIOTUIECKON OE30IMacHOCTH;
MPEJCTABICHUI O PAlMOHAIBHOM IPUPOJIOTIOIB30BAHUH, & TAKIKE
Pa3yMHOM HCITIOJIb30BAHHUN I[OCTI/I)KGHI/Iﬁ HAayKH U TEXHOJIOTUHU JJIA
JALHEHIIET0 Pa3BUTHSI YEJIOBEUECKOr0 00IIecTBa

OBnanenue pa3InyHbIMU criocobamu paboTsl ¢ HHGopMalueit GU3NIEcKoro
COJIEpKaHusl C UCIOIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH; pa3BUTHE YMEHHUI KPUTUYECKOTO aHATIN3a U OLIEHKH
JIOCTOBEPHOCTH IOJTy4aeMoi HHPOpMauU

10

CpopMUpOBaHHOCTH YMEHUH MIPUMEHSITH OCHOBOIIOIATAIOIIHE
ACTPOHOMUYECKHUE TIOHATHUS, TEOPUH U 3aKOHBI JISl aHANIN3a U 00BACHEHUS
(U3HYECKUX TPOIIECCOB, IPOUCXOISIINX HA 3BE3/1aX, B 3BE3/IHBIX CUCTEMaX,
B MEXTaJaKTUYECKOU cpejie; ABMKEHUS HeOSCHBIX T, IBOJIIOIHIH 3BE3/ U
Bcenennon

Ilepedyens 31eMeHTOB cofepxkaHusi, nposepsieMbIx HA EI'D no ¢usnke

Kox |Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
paszaed | djaeMeH
a/ |Ta
TeMbI
1 MEXAHHKA
KNHEMATHUKA

1.1

1.1.1

Mexanuueckoe aBrxenne. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUYKEHUS.
Cucrema orcuera




1.1.2

X

MaTepI/IaJ'ILHaH TOYKa.

Ee paguyc-Bexrop:

F(t)=(x(t), e(t), 2
.&F:’F(IEJ;F(IIJZFE"TI = (Ax, .

yTh.

CrnoxeHue nepeMeIeHmii:




Il — Fz‘Fﬂﬂ

1.1.3

CkopocTh MaTepuaibHON TOUKHU:

= AF s
LU= :J}}f:(UIJ‘UJJJUE)’

At|ps 50

r

L, =— =X,', aHanorudxo vy =y,’,
At At —0

CrnoxeHue CKOpoCTei:
4 4
"I
.E E

Brruncrnenue nepeMelieHus U yTH MaTEPUAIbHON TOUKHU IIPU
MPSMOJIMHEHOM JIBFDKEHHH BJOJB OCH X MO TpauKy 3aBHCHMOCTH Vx(t)

4

1.1.4

YckopeHne MaTepuaibHON TOYKH:




! Ar—0

=(Ux];=- aHanorn4Ho a, =[U.;]
At—0 "

X~ A

1.1.5

P ABHOMCPHOC HpﬂMOHHHeﬁHOG JBHKXCHHUC:

X(t) =X + Lyt

Oy () = Vgy =0

1.1.6

PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:!







1.1.7

i} Xy

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO TaCHUSI.

JIBmkeHme Tena, OPOIICHHOTO TI0JT YTJIOM 0, K TOPH30HTY:




(X(t)=Xp +Vgt =Xy +Vg cosaL-t

"
: gyt _
V(t)=yo +Vg,t+ > =Yg+ Vg Sina

L

V(1 )=Vg, =V(COSCL

L, (t)=Vg, + &g, .t=Vysina— gt

g:=0
g, =— g=const

1.1.8

KpuBonunelinoe npuxeHue. /[BuxkeHne MaTepualbHON TOUKH 110
OKPY’KHOCTH.

VYrnoBas u nuHeWHast ckopocTh Touku: v = @R. [Ipu paBHOMEpHOM
JBIKEHUU TOYKHU IO OKPYKHOCTH

HCHTpOCTpCMI/ITCJ'ILHOC YCKOPCHHEC TOYKU:




L

[TonHOE yCcKOpeHUEe MaTepUaIbHOW TOUKH

TBCpI[O@ TCJIO. HOCTYHaTCJ'ILHOG " BpallaTCIIbHOC ABUXXCHHUC TBCPAOI'O

1.1.9
Tena
JNHAMUKA
121 Nuepumanbubie cuctemsbl otcueta. [lepsiil 3akoH HeroToHa. [lpunumn

oTHocutebHOoCcTH [ anmuies

122 Macca Tena. IInoTHOCTE BemecTna:




1.2.3

Cuna. [IpuHIun cynepno3uuuy CuiI:

=i ==flr

r paBHOJIEIiCTB =

Fs

1.2.4

Bropoii 3akon Hetotona: 11s marepuanbroii Touku B UCO




F=mad: Ap=FAt npn =

Tpetuii 3akoH HploTOHA 1719 MaTepUaibHbIX TOYEK:

- . ® -

E. J

1.2.5
q 4
I
<
3aKOH BCEMUPHOT'O TATOTEHHS: CHIIBI TIPUTSDKEHHSI MEXK/Ty TOUYSUHBIMU
1.2.6 MaccaMH paBHBI




.I”Hlf”

¥ |

F=G=3

Cuia tsxectu. LleHTp TspkecTH Tena. 3aBUCUMOCTD CUIIBI TSKECTH OT
BBICOTHI h HaJl MOBEPXHOCTHIO TUIAHETHI paanycoM Ry:

G Mnn
mg =

(Ry +h)

1.2.7 Cwuia ynpyroctu. 3akon ['yka: Fy = — kx
Cuia tpenus. Cyxoe TpeHHe.
Cuna tpenus ckonbxeHusi: Fi, = pN.
1.2.8

Cuna tpenus nokos: Fump < pN.

Koaddunment tpenus




JlaBneHue:

1.2.9

1.3

CTATUKA

1.3.1




MOMCHT CHUJIBI OTHOCHUTCIIBHO OCHU BpaH_[CHI/IH:
‘M‘ =FI, roe | - nne4yo cunbl ﬁ' OTHOCUTEN

npoxojsiei yepes Touky O nepneHANKyISpHO PUCYHKY

1.3.2

LlenTp macc Tena. LleHTp Macc cucTeMbl MAaTEPUATIBHBIX TOUEK:

L R+ My

Him.

my +m, +,

B ogHOpOIHOM 11071€ TSIKECTH

F —

HOEHTP MACC TCJIa COBMAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnoBus paBHoBecus TBepaoro tena B UCO:




(M +M,+...

5

1‘5] +3~:2 +...=(

1.3.4 3axoH [lackans
1.3.5 JaBnenue B xuakoctu, nokosiieiics 8 UCO: p = po + pgh
3akoH Apxumena:
1.3.6 FApx = =Fiseen® ecnu reno u xuakKocTe nokoarca e UCO, 1o FApx

VYcioBue miaBadus TeN

1.4

3AKOHBI COXPAHEHNMA B MEXAHUKE

1.4.1

HNMnynsc MaTepuanbHOU TOYKHU:

p=mu




I/IMHy.]'IBC CHCTEMBI TCII:

o e S
1.4.2 ————]
P=P1TF2
3aKOH N3MCHCHUS U COXpaHCHI/ISI I/IMHy.IIbcal
B NCO Aﬁ =A(ﬁl +p2 +'")=FlBHemHA’ +F2BHeu.mA‘
1.4.3
8 NCO A[—5=A([_5] +1_52 +'")=0 Ecins F]Bnemn +F281
P CAaKTUBHOC IBUXXCHUC
o
E
144

PabGora cunbl Ha MalIoM NEpCMCIICHU N




A=|F||A7|-cosa=F,

1.4.5

MoIHOCTb CUJIBL: €ciH 3a BpeMsi At paboTa cuiibl u3MeHsieTcst Ha AA, TO

MOIIIHOCTH CHJIBI

(x

Al —0

T

=F-v-cC

1.4.6

Kunernueckas SHEPTHUA MaTepHaanoﬁ TOYKH:




I

KUH

3aKOH U3MCHECHUS KHHETUYCCKOW SHEPTUU CUCTEMBI MaTepPHATbHBIX
Touek: B UCO AExun = A1 + A: + ...

[ToTeHIMaIbHAS SHEPTUS: IS MOTCHIMAIBHBIX CHIT A1z = Einoremn — Eznorem
= - AEnonemb

[ToTeHuManbHast YHEPTHSI MATEPUAIIEHON TOYKH B OJHOPOHOM I10JIE
TAKECTU: Enoren = mgh

[MorenmmaneHas SHEPTHs yIPYro 1epOPMHUPOBAHHOTO Tea:

1.4.7
NOTCHL -
3aKOH W3MEHEHHUS U COXPAHEHUS MEXaHUUYECKOI SHEePTUH:
EMeX = EK“H + E“DTCHII
1.4.8

B HCO AEmex = ABC&X HenoTeHu.CHJ1 = 0

B HCO Py €CJIn AEmex= 0, eCHI/IABcex HEIOTeHIL.CHII — 0




1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

I'apmonunveckue Konebanuss MaTepuaIbHON TOUKH. AMILTUTYAA U (a3a
kosnebanuii. Kunemarnueckoe onucaHue:

x(t)=Asm(ot +¢g) .
v, (1) =,r.; =

a.(t) Z(U_T}; =— o’ x()= a, +¢

T X - CMCHICHUEC M3 ITOJIOKCHUA PABHOBCCHA.

Junamuueckoe onucanue: ma, = — kx, rae k = mw?. 910 31auur, yto Fx =
- kx.

SHCPFGTI/I‘ICCKOG OIIMCAaHHC (3aKOH COXpPAaHCHUA MEXaHHUYECKOM 3HepI‘I/II/I)I

- 2
mu A S mUHFHI e

kA
- — = —
i 2 2 2

CBs13b aMIUTHTYABI KOJIEOAHHH CMEIICHHSI MAaTePUAIbHON TOYKH C
aMILTUTYIaMH KOJIEOAHUN €€ CKOPOCTH U YCKOPEHHUSI:

U =04, ppax =

1.5.2

[Tepuon u yacTora KoneOaHMil:




Hepuoz[ MaJIbIX CBO6OI[HBIX KoIe0aHuii MaTEMaTHYECKOr0 MasTHHUKA:

I =21 |-

[Tepuoxa cBOGOIHBIX KOeOaHUH NPY>KUHHOTO MasiTHUKA!




=27

"

1.5.3 Bremyxnennsie konebanus. Pesonanc. Pesonancuas kpusast
[Tomepeunsie u Mpo0abHBIE BONHBL. CKOPOCTH PacIipOCTPaHEHHS U JITTHHA
BOJIHBI:

l . '4 L} W

5 }II‘ “
- I | I .

WnTepdepenus u qudpakius BOIH

1.5.5 3ByK. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ©U3NKA. TEPMOAMHAMUKA




2.1

MOJIEKYJISIPHAS ®U3UKA

Mopenu cTpoeHus ra3oB, )KUAKOCTEW U TBepAbIX Tenl. [IycTs
TepMOJIMHAMUYECKasi cucTema (Tesio) coCTOUT U3 N° 0JIMHAKOBBIX
MoJIeKyJl. Torja Koau4ecTBO BElIeCcTBa

N

V= —

2.1.1
rae Na —umncno ABoraapo, m - Macca CUCTEMBI (Tena), L — MOJIIpHas
Macca BelllecTBa
2.1.2 TeroBoe IBMKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3anmMopaelicTBue 4yacTuIl BellecTBa
2.1.4 Juddysusa. bpoyHoBCKoe ABMKEHUE
2.1.5 Mogens naeanbHoro raza B MKT
CBs13b MEX/1y 1aBJIEHUEM U CpEeIHEH KMHETUYECKOW dHepruei
MOCTYMATEIbHOIO TEMJIOBOTO IBM>KEHUS MOJIEKYJT UACAIBHOTO raza
(ocHoBHOE ypaBHeHue MKT):
— 2
216 |, 1 3 2 | myo 2 -
:—H?ﬂﬂ -1 =N ’
mocT
3 2 3
_ N
roe m{] - MacCa OgHOW MOnekynbl, N=— - KOHUEHTPA
V
2.1.7 AbGcomotHas Temneparypa: T =t° + 273 K
2.1.8 CBsi3b TEMIIEPATYPBI Fa3a CO CpeIHE KUHETUYECKOM SHepruei




IMOCTYNATCIbHOI'O TEIIJIOBOI'O ABMXKCHUSA €0 MOJICKYJI:

2
ﬂ!uu
[IOCT — 9

\

&

2.1.9 VYpasuenue p = nkT
Moenb ueanbHOTO ra3a B TEpPMOAMHAMUKE:
YpaBueHue Meneneena - Kiarg
g
BripaxkeHHe U1 BHYTPEHHEN JH
VYpasHenune Menneneea - Knanelipona (mpuMeHuMble (popMbl 3a1ucu):
2.1.10 m
W pV=—RT=vRT=NkT ,p=
Bripaxenue 111 BHyTpEHHEH SHEPTHHM OJJHOATOMHOI'O WJI€aJIbHOTO ra3a
(mpuMeHuMBbIe (GOPMBI 3AITHCH):
3 3 3 m
U=—vRT=— NkT =——RT =vc,T
2 2 2 W
2 1.11 3akoH [lanbTOHA [171s1 1aBJIE€HUSI CMECH Pa3pPEKEHHBIX T'a30B: P = p1 + P2 +
2.1.12 | MU3ompomuecchl B pa3peKeHHOM Ta3e ¢ MOCTOSTHHBIM YMCIOM MosieKyd N (¢




IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA V)I

nsotepma (T = const): pl ={

n3oxopa (V = const): — =01

naobapa (p = const): —=¢O]

N N

I'paduueckoe npencraBnenue nzomnporeccos Ha pV-, pT-u VT-
JrarpaMmax.

OO0ObEeIMHEHHBINA Ta30BbIA 3aKOH:

ﬂzcnm

X




JUISl TIOCTOSIHHOT'O KOJIMYECTBA BEILIECTBA V
Haceimennsie u HeHachIeHHBIE Tapbl. KauecTBeHHas 3aBUCUMOCTD
2.1.13 | WJIOTHOCTHU U JIaBJICHUS HACBIIIEHHOTO Mapa OT TeMIIepaTyphbl, UX
HE3aBUCUMOCTh OT 00BbeMa HACHIIIEHHOTO apa
BnaxunocTe Bo3ayxa.
OTHOCUTEIbHAS BIAXKHOCTD:
2114 pnapa (E ) pnapa
pHacan mapa ( ) P HACBITIL. I3
21.15 W3meHeHue arperaTHbIX COCTOSIHUI BELIECTBA: UCIIAPEHUE U
o KOHACHCALU, KUIICHHUE KUIKOCTHA
21.16 M3meHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: UIABJIEHUE U
o KpUCTaJIU3aLIHs
2.1.17 |IIpeoOpa3oBaHue 3HEpruu B (pa30BbIX Mepexoax
TEPMOJNHAMUKA
2.2.1 TermoBoe paBHOBECHE U TEMIIEpATypa
22.2 BryTtpeHnHss sHeprus
223 Temonepenaya Kak crnoco0 U3MEHEHUsI BHYTpEHHEH 3Heprun 6e3
o coBepireHus padoTel. KoHBEKIHs, TEMIOMPOBOAHOCTh, U3ITyUCHHE
KonunuecTBo TEMmmoTsI.
2.2.4
59 VnenpHas TEMI0eMKOCTh BemiecTBa ¢: Q = cmAT
VY nenbHas TemnoTa napoo6pazoBanus L: Q = Lm.
2.2.5 VenbHas TEIUIoTa miaBieHus A: Q = Am.
VY aenbHas TEIIOTa cropaHus TormBa q: Q = gm.
296 DnemeHTapHas pabota B TepMoanHamuke: A = pAV. Beruncnenue paboTbl
o o rpaduKy nporecca Ha pV-amarpamme
297 I1epBbIil 3aKOH TEPMOTMHAMUKH




Q2 =AU + 4y, = (U, -U)

051=0=4),=U,-U;=-

2.2.8

Bropoii 3akon Tepmoannamuku. HeobpaTumbie mporeccol

229

ITpunuune! nerictBus TerioBbix MamuH. KIT/1:

T]__‘qearulun __Q?Harp'_W£23ﬂJ

(zﬂﬂrp Qgﬂarp

e

2.2.10

MaxkcumansHoe 3Hauenue KII. [{ukn Kapho:

/ (B i

] o o Harp Xon _1
MAax M =Ngapuo = T n:i

Harp

2.2.11

Ypasaenwue terioBoro 6amanca: Qi+ Q:+ Qs +...=0

DJIEKTPOAMMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

DJneKTpu3anus Tel U ee MPOosiBICHUs. DIeKTpuueckuit 3apsia. [[Ba Buaa
3apsiaa. DJIEMEHTapHBIN SJIEKTPUUECKUH 3apsil. 3aKOH COXpaHEHUS
AJIIEKTPUYECKOTO0 3apsiaa

3.1.2

Bsaumoneiicteue 3apsanoB. Toueunsle 3apsaasl. 3akoH KysoHna: B
OJTHOPOJTHOM BEILECTBE C AUIIEKTPUUECKON TPOHUIIAEMOCTBIO €




F_k“}'l"?z_ 1 g
o o 4TEEEU

3.1.3 DnekTpuyeckoe noJie. Ero neiicTere Ha 3IEKTPUUECKUE 3apsiabl
HanpspkeHHOCTD 37eKTPUYECKOro MOJIs:
#
4
- I
ﬁ
3.14

4 ipobunl

ITone Toueunoro 3apsaa:




. — q
»

OIHOPOJHOC I10JIC:

E:EEIF'IE

Kaptuns! ntMHUN HanPsHKEHHOCTH 3TUX MOJIEH

HOTGHHI/IaﬂLHOCTB SJICKTPOCTATHUYCCKOI'O ITOJIA.

Paznocth MOTCHIMAJIOB Y HAIIPSXKCHUC!

" Ay =q(@) — Q) =- gAP:

HOTGHI_II/IaJII:HaH SHEPTU: 3apsijia B 3JICKTPOCTATUYCCKOM ITOJIC:




W =q¢.

=— A}

HOTeHHI/IaJ'I QJICKTPOCTATUYCCKOI'O I1OJIA:




CBs13b HAPSKEHHOCTH TOJISL M Pa3HOCTH MOTEHIIUAJIOB AJIs1 OJTHOPOJAHOIO
anekTpoctarnueckoro noist: U = Ed

[IpuHIMI cynepno3unuu 3JIeKTPUIECKUX MOJIEN:

E=E+E,+....0=Q; + ¢
- vl
[TpoBOAHMKY B JIEKTPOCTATHYECKOM IT0JIE. Y CJIOBHE PABHOBECHSI 3aPsIJIOB:

3.1.7 BHYTPH MPOBOTHUKA




E =

BHYTPH U Ha MOBEPXHOCTHU MTPOBOJHHKA () = const

I[PI&]'ICKTpI/IKI/I B 3JICKTPOCTAaTUYCCKOM II0JIC. I[I/ISJ'ICKTpI/I‘ICCKaH
IMPOHUIACMOCTDb BCUICCTBA €

3.1.8

319 Konnencatop. DIIeKTpOEMKOCTh KOHICHCATOpA:




o

U

DJEeKTPOEMKOCTh TIOCKOTO KOHJICHCATOpA!

:EE[}Szﬂ




Hapanneanoe COCAMHCHNEC KOHACHCATOPOB:

q=q+q:+... Uy=U,;=... Crpamn

3.1.10 |IlocnemoBarenbHOE COCAMHEHUE KOHJIECHCATOPORB:

[ = Ul ‘I'Uz + .., q=q>=... C
MOCT

&

C

3Hepr1/m 3apPAKCHHOI'O KOHACHCATOPA:

qU CU?

3.1.11 W"
R

3.2

3AKOHBI TIOCTOAHHOT'O TOKA

391 Cwnna Toka:




Al

TTocrossunsiii Tok: I = const

Jns nocrosiHHOTO TOKA (@ = It

322

Ycnopus CYHICCTBOBAHUSA SJICKTPUUCCKOT'O TOKA.

Hanpsokenne U u OJIC E

323

3akoH OMa aJig yyacTka LeMu:




324

DNEeKTPUUECKOe COMPOTUBIICHHE. 3aBUCUMOCTb COTIPOTHUBIICHUS
OJIHOPOJIHOTO MTPOBOJIHHUKA OT €r0 JIJTMHBI U CEUEHUA. Y JIeNbHOE
COTIPOTHBIIEHUE BEIIECTBA.




Ucrounuku Toka. 9JIC ucTouHmka Toka:

A

E T CTOPOHHHX CF

q

BHyTpCHHCC COIMPOTUBJICHHUC UCTOYHUKA TOKA




3.2.6

3akon OMa a1 osiHOM (3aMkHYTO#) AnekTpuyeckoit nenu: E = IR + Ir,
OTKyZa




Hapannenbﬂoe COCIMHCHUEC ITPOBOJHUKOB!

nmapalil
3.2.7
[TocnenoBarenbHOE COETMHEHUE TTPOBOIHUKOB:
i Ul % UE T [1 = IE — lec.u - Rl
Pa6ota anexrpudaeckoro Toka: A = [Ut.
- * = 2
378 3akon JIxoyns - Jleana: Q = IPRt.

Ha pesuctope R:




Q=A=I"Rt=1IUt=

(

329

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

AA

P=— =/

ﬂf Af —»()

TenioBast MOILITHOCTD, BbIJIEsieMasi HA PE3UCTOPE:

MOIIHOCTh HCTOYHHMKA TOKA:




P_E izt AAC‘T,EHJ

Al Ar ()

3.2.10

CB0OOHBIE HOCUTENH JIEKTPUUECKHUX 3apsiIOB B MPOBOAHUKAX.
MexaHu3Mbl MPOBOJIMMOCTH TBEPJIbIX METAIIOB, PACTBOPOB M PacCIIaBOB
ANEKTPOIUTOB, ra3oB. [lomynpoBoguuku. [101ynpoBOIHUKOBBIN 11O

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHuueckoe B3auMoIeHCTBIE MarHUTOB. MaruuTtHoe nosie. Bexrop
MarHuTHOM UHAYKIMH. [[puHIMI Cynepno3uuuy MarHuTHBIX ITOJIEH:

JIMHUM MHIYKIMY MarHUuTHOTO noJist. KapTuHa JIMHUI MHIY KA
MarHUTHOTO TOJISl TIOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSTHHBIX
MarHHUTOB

332

OmngIT 9pCTeI[a. MarsuTHoO€ I0JIe MMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUH
HWHAYKOWW MAaroHuTHOI'O IOJIA JJIMHHOT'O IIPAMOI0 IPOBOJHWKA U
3aMKHYTOI'O KOJIBIICBOI'O MPOBOAHHUKA, KATYIIKN C TOKOM

3.3.3

Cuna AMnepa, €C HAIIPpaBJICHHUC U BCIIMYHHA:

F, = IBlsin o, rae O - yron mexay HanpasneHnem np

BEKTOPOM R

334

Cuna HopeHua, €C HAIIpaBJICHHUC U BCIIMYHHA:

Fﬂup :lql vBsino, rae O - yron mexay Bektopa

I[BI/DKGHI/IG 3ap51>1<eHH01‘/'1 JaCTHULbI B OTHOPOJHOM MAarHuTHOM ITOJIC
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OJIEKTPOMATHUTHAA MHYKIOUA

Z

34.1
[ToTOoK BEKTOpa MarHUTHOM MHAYKIIMH:
®=B.S=BScosa

34.2 SIBiieHue »neKTpoMaruHuTHOW MHAYKUMK. 3C uaayKunm
3aKoH 3eKTpoMarHuTHol uuaykuuu dapanes:

343 ‘ﬁ' I

E

L I

At At—()

- e—
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24C vHayKuum B NPSMOM B .
NPOBOAHUKE ANUHOM 1, N 1"

ABUXYLLEMCS CO CKOPOCTBIO {) / \{
v

({3_1_7) B OAHOPOAHOM MarHUTHOM

/
none B: /L - a

IEi|=BlUc'0L9a ,roe o -yron
Mexay BeKTopom B n Hopmanblo i
K MNIOCKOCTU, B KOTOPOW NexaT BEKTOPbI Z' ny;ecnn | |

TO IE,-|=B[U

345

[IpaBuio Jlenna

34.6

NHAyKTUBHOCTB:

L=9,Mnm D=

/

Camounnykuusi. 3[1C caMOMHIYKITUU:

<
At At—0

3.4.7

9Hepm;1 MAarauMTHOT'O ITOJIA KaTyYIIKH C TOKOM:




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbBI




3.5.1

KonebarenbHbiit koHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHUS B
U7eanbHOM KoJebaTeTbHOM KOHTYpE:

q(1) =g pax SIN(OT+ @)

I(t) =g = OGyax COS(O +Pg) =I5 COS
®opmyna Tomcona:

2n

T=2n+ LC .oTkyna {1]2?_

CBsI3b aMIUIATY BT 3apsiia KOHIEHCATOpa C aMILUTUTY/IOW CHITBI TOKA MIPH
CBOOOIHBIX JIEKTPOMArHUTHBIX KOJIEOAHUSIX B HICATBHOM
KOJIe0aTeIbHOM KOHTYpE:




Ymax —

3aKoH COXpaHCHUA SHEPIUU B UACAJIbHOM Koj1e0aTeIbHOM KOHTYpC:

CU* L7 €U, L s

352
353 BriHyX1eHHBIE 2JIEKTPOMarHUTHBIEC KoJiebanus. Pe3zoHnanc
354 ITepemennsbiit Tok. [Ipon3BoACTBO, Iepenaya u
e MOTpeOICHUE DIIEKTPUUECKOU SHEPTUH
CBoiiCTBA DJIEKTPOMArHUTHBIX BOJH. B3anMHasi opueHTaius BEKTOPOB B
3JIEKTPOMArHUTHOW BOJIHE B BaKyyMe:
ﬂ 4
) .E B
356 [Ixana 3neKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 31eKTPOMarHuTHBIX BOJIH

B TEXHUKE U OBITY




3.6

OIITUKA

[IpssMonuHENHOE pacpOCTPaHEHHUE CBETA B OJJHOPOJHOM Cpelie.

3.6.1 Toueunslii ucTOUHUK. JIyd cBeTa

3aKOHbBI OTpakeHUs CBETa, o =
3.6.2

L

3.6.3 [TocTpoenne M300paKeHUH B IIIOCKOM 3epKajie

3aKOHBI IPEJIOMIICHUS CBETA.

[Ipenomnenue ceera:

nysinoL=n, sin f3 .

3.6.4

AGCOIOTHBIN MOKa3aTesb NPeTOMIICHHUS:




OTHOCHTEIBHBIN NTOKA3aTENb MIPEIIOMIICHHUS:

M~

g

OTH

Xox J1ydei B Ipu3Me.

CoOOTHOIIIEHHE YaCTOT U COOTHOLIEHHUE JUIMH BOJIH IIPU MEPEX0/Ie
MOHOXpPOMaTHUYECKOI0 CBETa Yyepe3 IpaHuIly pas3zesa IByX ONTHUYECKHX
cpen:




\r’] ZU: ' ﬂl.}'ul —Hj

[TonHOE BHYTpEeHHEE OTPAKEHHUE.

[IpenenbHbli yroi noJHOTO BHYTPEHHETO OTPAKEHUS:

| 1A
a1 = S - Nna<n
3.6.5 SIn aup o o &
Moty n
Cobwuparoiye 1 paccerBaronye JUH3bI. ToHKas mH3a. POKyCcHOE
3.6.6 pPacCTOSIHUE U ONTHYECKasi CUJIa TOHKOW JIMH3BI:




3.6.7

dopmysia TOHKOHN JTUH3BL:

1

[
d f F

YBenuueHue, jaBaeMoe JINH30U:




B ciyuae paccenBaroniei JuH3bI:

Xon Jy4a, mpomeamero JMH3y 1o/ MPpOrU3BOJIbHBIM YIJIOM K €€ TJIaBHOM

3.6.8 ontuyeckoil ocu. [loctpoenune n3oOpakeHU TOYKH U OTpe3Ka MpsIMOi B
COOMPAIONIMX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMax
3.6.9 @doroanmnapaT Kak onTHuecKuit mpudop. I'1a3 kak onTuyeckas cucrema




WnTepdepennus ceera. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUS HAOIIOACHUS
MaKCMMyMOB 1 MUHMMYMOB B UHT€P(EPEHIIMOHHON KapTUHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHKOB:

MaKCHMMYMbI - ﬁ:2m£, =0+l 4+2 %

3.6.10
A
MUHUMYMbI - A=(2m + 1}; =041 4
Hudpaxus ceeta. AudpakironHas pemeTka. Y cioBrue HaOII0AeHUS
[JIABHBIX MAKCHMYMOB TP HOPMAaTbHOM TAJCHUA MOHOXPOMATHIECKOTO
CBE€Ta C JUIMHOW BOJIHBI A Ha peLIETKY ¢ nepuojaom d:
3.6.11
dsine, =mA, m=0,£1,£2
3.6.12 | ducnepcus cBeta
4 KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJTU3M
4.1.1 I'mnoteza M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv
®otoHbl. DHeprus (HoToHa:
Ic
4.1
e === =
412 — v — —

Nmnynsc poTona:




E hv
) ——— —
C C

4.1.3 ®oroaddext. OnbiTel A.I'. Cronerosa. 3akoHsl hoToddhdexTa
VYpaBHenue DitHmreitHa 1715 porodddexra:
E[l'JDTDHﬂ — 4 BEIXOJA 2 2 EI{HHI'I’I.‘EIJ{ ’
he
4.1.4 |- E = p— 1% :hV-
i} E¢}DTDH& hv 3 , ‘1BbI}LD,.J.:I K]
2
F —_ mumax =g U
“KHH max 9 3ar1
415 [laBnenue cBera. J[aBieHre cBeTa Ha MOJTHOCTHIO OTPAKAOULYIO
o MIOBEPXHOCTh U Ha MOJHOCTHIO MOTIONIAIOILYIO TOBEPXHOCTh
OU3MKA ATOMA
4.2.1 [LnanerapHast Moaens aroMa
4.2
[Toctynatel bopa. M3nydyenue u noriouieHre poTOHOB IpH Mepexoie
4.2.2 aToMa C OJJHOTO YPOBHs DHEPIUH Ha IPYyrou:




ne
h"r'mﬂ=}h :EH_

mH

JIuHeityaTbie CIEKTPHI.

CriekTp ypoBHEH 3HEpruu aToMa BOJAOPOJIa:

~13,60B
E 2 =1,2
H E 3 N = 5 5
OU3NKA ATOMHOI'O APA
43.1 Hyxnonnas monens siapa I'eitzenoepra - iBanenko. 3apsn sapa.
e Maccosoe uncio sapa. M3oronst
PamnoakTuBHOCTE.
Anbda-pacnan;
. A X A—d~r 4
4.3.2 % —I—
Vi L= 2

bera-pacnan.

OnexTpoHHbIN B-pacnan;




%X—} Zle‘l‘ ?E‘l‘

[Tozutponuslii f-pacnan:

ELX—} ZﬂlY*f‘ +[1}E+

l'amma-uznydenue

3aKOH paJIM0aKTUBHOIO pacnaja:

N(t)=Ny2

433
[TycTh m - Macca pagnoakTUBHOTO BemiecTBa. Torma
— L]
ﬂ
434 S nepuble peakuuu. Jlenenue u CUHTE3 A1ep
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