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Pabouasi nporpamma no ¢gusuke 6a3oBoro yposHs aias 10-11-x kiaccon
IosicHUTeIbHAS 3aTIHCKA

Pabouas mporpamma yueOHOro kypca «®usuka» Ha YpOBEHb CpeIHEro oomero obpa3zoBaHus s
obyuaronuxcst 10-11-x kmaccoB MBOVY «Capanunckas COIL» pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMM:
— @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii @enepariumy;

— Ilpukaza Munmnpocsemenus ot 18.05.2023 Ne 371 «O06 ytBepkaenuun ¢eaepaabHOi 00pa3oBaTeIbHON
MIPOrpaMMBbl CPETHET0 00IIIeT0 00Pa30BaAHUMY;

— Ilpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «OO6 yrBepxkaenun Ilopsiika opraHuzanuu
U OCYILIECTBIICHUS 00pa30BaTEeNbHON JEATEILHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOTrpaMMaM —
00pa3oBaTeNbHBIM TpPOTPpaMMaM HAudaJbHOTO OOIEero, OCHOBHOTO OOIIEr0 ¥ CpeaHero oO0Iero
o0pa3oBaHUs»;

— IIpukaza MunoOpuaayku ot 17.05.2012 Ne 413 «OO6 yrBepxaeHuu (henepanbHOr0 ToCyIapCTBEHHOTO
00pa3oBaTeILHOIO CTAHAAPTa CPEHEro 0011Iero 00pa3oBaHusm» (C U3MEHEHUSIMH, BHECEHHBIMH TIPUKA30M
Munnpocgenienust ot 12.08.2022 Ne 732);

— CII 2.4.2.4283-26 «CaHuTapHO-3IUAEMHUOJIOTMYECKUE TpeOOBaHMsI K OpraHU3alusM BOCIHUTAaHUS U
oOy4deHus, OT/AbIXa U O3JJ0POBIICHUS JI€TEH U MOJIOJEXKI», YTBEPKICHHBIX MOCTAHOBICHUEM TJIaBHOTO
canutapHoro Bpaya ot 02.06.2026 Ne 19;

— CanlluH 1.2.3685-21 «I'urnennueckrue HOpMATHUBHI U TPeOOBAaHUS K 00ECIIEYSHUIO 0€301MacHOCTH U (1IN
0e3BpeTHOCTH 7Sl YelloBeka (PakTOpOB Cpelbl OOMTAHUA», YTBEPKACHHBIX MOCTAHOBICHUEM TJIABHOTO
canutapHoro Bpauda ot 28.01.2021 Ne 2;

— Konnenmus mnpemogaBanust ydeOHoro mpenMera "®dwusumka' B 00pa3oBaTEIbHBIX OpTraHU3AIUSIX
Poccuiickoii @enepanum, pealu3yonmx OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOorpaMMbl (YTB. Pemennem
Konnernn Munucrepcta npocsenierus PO, nmporokoi ot 3 aexadps 2019 r. N T1K-4BH);

— KoOMIUIEKCHBIM IUIAaHOM MEPONPHUATUN IO MOBBIIIECHUIO KAa4eCTBA MAaTEMaTHYECKOIO M E€CTECTBEHHO-
Hay4yHOTO 0OpaszoBanus Ha nepuon A0 2030 roxa;

— IIpuxaza Munnpocsemenus Poccun ot 10.11.2025 N 808 "O BHeceHMHM H3MEHEHUII B HEKOTOpbIE
npuka3dspl MuHHcTepcTBa TpocBemnieHuss Poccuiickoit  ®@epepanum, Kacarouguecs GeaepaibHbIX
00pa30BaTeNbHBIX MPOTPAMM HAYAIBLHOTO O0IIero 0Opa3oBaHUs, OCHOBHOTO OOINEro oOpa3oBaHUS U
cpenHero obmiero oopazoBanus";

— Ilpukaza MunucrepctBa npocsenienus Poccuiickoit denepamuu ot 8 oktsadps 2025 r. Ne 729 “O
BHECEHMM HM3MEHEHUW B HEKOTOpPBIC INpuKasel MuHucrepcrBa npocsenieHus Pocculickon Penepauuu,
Kacaronuecs penepaabHbIX 00pa30BaTEIBHBIX MPOTPAMM HAYaJILHOTO 00IIero 00pa3oBaHus, OCHOBHOTO
o01m1ero o0pa3oBaHus U CPEeTHETO O0IIero 00pa3oBaHus’;

— IIpukaza MunucrepctBa npocemenust Poccuiickoit ®enepanuu ot 18.06.2025 Ne 467 "O BHeceHHH
U3MEHEHUN B HEKOTOpbIe Mpuka3zpl MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoii @enepanuu u
MunucrepeTBa npocBenieHust Poccuiickoit @enepanum, kacaromuecs: GpenepaabHbIX roCyIapCTBEHHBIX
00pa30BaTeNbHBIX CTAH/IaPTOB HAYAJILHOTO OOILEro U OCHOBHOTO 00111ero oopa3zoBaHus".

Paboyas nporpamma OpHEeHTHPOBaHA Ha [IEJIEBbIE PHOPHUTETH, CHOPMYITHUPOBAaHHBIE B (peiepanbHOi paboueit

nporpaMMe BOCIIUTaHUA U B paboueil nmporpamme Bocnutanusi MBOY «Capamuuckas COLLD.

®dus3uka Kak Hayka o0 HambOosee OOLIMX 3aKOHaxX MPUPObI, BBICTyNAs B KauecTBE y4eOHOro IpeaMmeTa B

IIKOJIe, BHOCUT CYILECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHMI 00 okpyxaromeM Mupe. LIIKonbHbINH Kypc GU3UKH

— CHUCTEMOOOpa3yIOIIMH /111 €CTECTBEHHO-HAYYHBIX YUEOHBIX NMPEAMETOB, NOCKOJIbKY (U3NYECKUE 3aKOHbI

JekaT B OCHOBE IPOIECCOB M SIBIICHUH, M3ydaeMbIX XUMHeEH, Ouonoruel, ¢usnueckoil reorpaduein u

acTpoHoMuel. Mcnonp30BaHWE M aKTUBHOE NpHUMEHEHHE (U3MYECKUX 3HAHUN ONpeseNseT XapakTep U

pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cepe dHEpreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOJTYYEeHHUs

HOBBIX MAaTepHalOB C 3aJlaHHBIMM CBOMCTBaMU M Jp. M3ydeHune (U3MKM BHOCUT OCHOBHOW BKJIAJ B

(dbopMHpOBaHUE €CTECTBEHHO-HAyYHON KapTUHBI MUpa 00ydJarouuxcs, B popMUpOBaHUE YMEHUN IPUMEHSTh

HAy4YHBI METOJ1 TO3HAHMSI IPU BBIMOJIHEHUN UMU YUEOHBIX UCCIIEI0OBAaHUI.

CrepHEBBIMU 3JIEMEHTaMU Kypca (PU3UKH Ha YPOBHE CPEIHEro 001ero 00pa3oBaHus SABISIOTCA PU3HMUECKUE

teopud  (hopMHUpOBaHHME TPEIACTABICHUH O CTPYKTYype MOCTPOCHUs] (U3UYECKOW TEOpPHH, POJIH

(GyHIaMEHTANbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUAX O MpPHUPOJE, IpaHHLAX

NPUMEHUMOCTHU TEOPHIA 115l ONIMCAHKS €CTECTBEHHO-HAYYHBIX SIBJICHUN M MPOIIECCOB).

CHCTEeMHO-JeATETbHOCTHBIN MOAX0Jl B Kypce (PU3MKHM peanusyeTcs MPEexIe BCEro 3a CUeT OpraHu3aliH

JKCIIEPUMEHTAJIbHOW JesTenbHOCTH oOyuatomuxcs. /s 06a3oBoro ypoBHS Kypca (U3MKH — 3TO



UCIIOJIb30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIICPHMEHTOB U JIADOpPaTOPHBIX padoT,

KOTOpbIe B Tporpamme mno ¢u3znke oObeIUHEHbI B OOMIMI CHUCOK YYEHMUECKHUX MPAKTUYECKUX padoT.

Brigenenne B yka3aHHOM IepedHe TaO0OpaTOpPHBIX padoT, MPOBOAMMBIX I KOHTPOJS W OICHKH,

OCYIIECTBIISIETCS y4aCTHUKAMHU 00pPa30BaTEIBHOTO MpOIecca UCXOMAS W3 OCOOCHHOCTEH IUIAHUPOBAHUS M

ocHaleHus kabuHeta ¢pusuku. [Ipu 3ToM oOecrieunBaeTcst OBIaieHHE 00YIarOIIUMUCS YMEHUSMU TPOBOIUTH

KOCBEHHBIC W3MEPEHUS, MCCICIOBAHUS 3aBHCHMOCTEH (PU3NYCCKUX BEIUYHH W TOCTAHOBKY OITBITOB ITO

MPOBEPKE MPEIOKEHHBIX TUIOTE3.

bonbiioe BHUMaHuE yJensercss peuleHHI0 pacUeTHhIX M KaueCTBEHHBIX 3aaad. [Ipu 3Tom 1uisi pacueTHBIX

3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a7aud C SIBHO 3aJaHHON (PU3MYECKON MOJEIBIO, TIO3BOJISIONINE MPUMEHSTh

M3YyYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK M3 OJHOIO pa3fena Kypca, TaK U UHTETpUPYS 3HAHUS U3 Pa3HBIX

paznenoB. Jlns KayecTBEHHBIX 3aJad MPHOPUTETOM SIBISIFOTCS 3a/JlaHus Ha OOBSICHEHHE NPOTEKaHUs

(bU3NYeCKUX SIBICHUI M MPOIECCOB B OKPYIKAIOIICH KU3HH, TPEOYIOIIHe BbIOOpa (PU3NUECKON MOACIH ISt

CUTYaIlUU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMU TIEJISIMU U3Y4YeHUST (PU3UKH B 00IIEM 00pa30BaAHHH SIBIISIOTCS .

- (opmupoBaHue UHTEpPECa U CTPEMIICHHS 00yJaIOIUXCS K HAYYHOMY U3YYCHHIO TIPUPOJIBI, PA3BUTHE UX
MHTEIJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

— pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJAE TO3HAHWS U (OPMUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPY>KAIOLUM SIBJICHUSIM;

- (opmupoBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yueHUS OCHOB CTPOCHHUS MAaTEpHH U
(dbyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

- (dopmupoBanue yMeHHII OOBSICHITH SBICHHS C HUCIOIb30BAaHUEM (DHU3MUECKHX 3HAHUNW M HAYIHBIX
JTIOKa3aTeNbCTB;

- (opmupoBaHue MpeICTaBICHUIA O POJIM PUUKH TSl PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU H
TEXHOJIOTHIA.

JlocTrKeHHE ITHX TeJIei 00eCTIeunBaeTCsl pEIICHUEM CIIEAYIONTUX 3a1a4 B IPOIecCce U3YUeHUs Kypca (PU3UKU

Ha YPOBHE CpeJIHero o01ero oopa3oBaHus:

— TMPUOOPETEHHE CHCTEMBI 3HaHM 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPUSX, BKITFOUAS
MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, TIEKTPOIUHAMHKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI acTPO(U3HKHY,

- (opmupoBaHuEe yMEHHI MPUMEHATH TCOPETHUECKHUE 3HAHUS I OOBSICHEHUS (PU3NYCCKUX SIBJICHUU B
MPUPOJIC U 7Sl IPUHATHUS IPAKTHUECKHUX PELICHHUI B OBCEIHEBHOM KU3HU,

— OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 3a/a4 C SBHO 3aJaHHON (DU3MYECKONW MOJMENbIo, 3ajad,
MOJIPa3yMEBAIOIINX CaMOCTOSTEIbHOE co3aHue (U3MYECKON MOJEIH, COOTBETCTBYIOLIEH YCIOBUSM
3a/1auu;

— TOHUMaHHe (PU3UYECKHX OCHOB W MPHUHIIUIOB JACUCTBUS TEXHHUYECKUX YCTPOHUCTB M TEXHOJIOTUYECKUX
MIPOIIECCOB, UX BIUSHUSA HAa OKPYKAIOIIYIO CPEY;

— OBJIQJICHHE METOJaMU CaMOCTOSITENIbHOTO TUIAHWPOBAHUS U MPOBEIEHUS (PU3MUECKUX IKCIEPUMEHTOB,
aHAJIM3a U UHTEPIIPETAMK WH(OPMAIINH, OTIPEICTICHHSI IOCTOBEPHOCTH TIOJTYyYEHHOTO PEe3yIIbTaTa,

— CO3[]aHHe YCJIOBUU AJI Pa3BUTUS YMEHUN MPOEKTHO-HUCCIIEI0OBATEILCKON, TBOPUECKON IS TENbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIil ypoBEeHb) Ha YPOBHE cpeiHero oobiero oopasoBanus orBoautcs 136 yacos:

B 10-M kacce — 68 vacoB (2 yaca B Henenmto), B 11-m kimacce — 68 yacos (2 yaca B HeeIio).

[Ipennaraemerii B mporpamMMe 1o (DU3HMKE IMEPEYCHb JTA00PATOPHBIX M IMPAKTUYECKUX pPAOOT SBISETCS

PEKOMEHIOBAaHHBIM, YUWUTENb JeJaeT BBIOOp MpPOBEAEHUS J1a0OpaTOPHBIX PabOT M OMBITOB C YYETOM

WHIUBUTYIBHBIX OCOOEHHOCTEH 00yUarommXCs.

s peanusanuu nporpaMMbl UCHIOIB3YIOTCS YUYEOHHUKH, TOMYIICHHbIE K UCIOJb30BAHUIO MPU peaTu3aluu

HUMEIOIINX FOCYAAPCTBEHHYIO aKKPEIUTAIIMIO 00Pa30BaTEeIbHBIX MTPOrPaMM HAYaJIBHOTO OOIIET0, OCHOBHOTO

oOmiero, cpeanero ooOmero oOpa3oBaHMsl OpraHU3alUsSIMU, OCYIIECTBISIONIUMU 00pa30BaTEIbHYIO

JesITebHOCTD, IpruKa3oM MunnpocsemeHus ot 22.06.2026 Ne 436:

— ®wusuka, 10 knace/ Msikumies I'.51., Byxosues Bb.b., Corckuii H.H. mox penakiueit [Tapdentsesoii H.A.,
AxuuonepHoe obmectso «M3narensctBo "lIpocsemenne”y;

— ®wusnka, 11 knace/ Mskumues I'.51., Byxosies b.b., Yapyrun B.M. nox penakiueii [TapdentoeBoit H.A.,
AxmmonepHoe obmectBo «M3narensctBo "TlpocBemenuey;

DNEeKTpOHHBIE 00pa30BaTENbHBIE PECYpPCHI, AOMYIIEHHBIE K HCIOJB30BAHUIO MPH peau3alid HMEIOIINUX

TOCY/IapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEIIbHBIX MPOTPaMM HAaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO,

cpenHero obmiero oopazoBanus nmpukazom MunmnpocsemeHus ot 23.07.2025 Ne 551:

- Tpenaxep «O6mako 3nanwmii. [llkonay. ®usuka, 10 kmacc OO0 «Duznkon Jlabdy;

— AnantuBHbIN KoMIUTeKe 10 ¢usuke 10 kmacca OO0 «AU-CMAPTY;

— @usuka, 10 - 11 xiraceet TAOY BO MITIV;



- «IKnace» — coBpemeHHas oOpa3zoBaresbHas Iu1aTdopma Ul HNIKOJIbHUKOB, POJUTENECH U yUUTEIeH.

Copep:xanue yueOHOro npeamera
10-ii kiace
Pa3nes 1. dusnka u MeTOAbl HAYYHOI'0 IO3HAHUS
®usuka — HayKka o pupoze. Hayunblie MeTo1bl MO3HAHUS OKpYXkKatoliero Mupa. Posib skcriepuMenTa u Teopuu
B IIPOIIECCE MO3HAHMS TPUPOBI. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue GU3HMYECKUX SIBICHUN U mporieccoB. Hayunbie rumore3pl. @U3nyueckune 3aKOHbI U TCOPHH.
['paHuIBl MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [[pUHIIUAIT COOTBETCTBUSL.
Pons u mecto ¢usukum B (QopMHUpPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B MPAKTHYECCKOM
IEeATEeIbHOCTH JII0JIEH.
JeMoHcTpanumn
AHaznorobie ¥ IU(PPOBBIC U3MEPUTEIBHBIC PUOOPHI, KOMITBIOTEPHBIC TATUUKH.
Pa3gen 2. Mexanuka
Tema 1. Kunematuka
Mexanunueckoe nBrxeHre. OTHOCUTEIBbHOCTh MEXaHUYECKOT0 ABMkeHus. Cucrema orcuera. Tpaekropusi.
[Iepememienue, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE MaTepUaJIbHON TOUKH, X
MPOEKIIMKU HA OCU CUCTEMBI KOOpIUHAT. ClI0KEHNE MEPEMENICHUN U CIIOKEHUE CKOPOCTE.
PaBHOMEpHOE W paBHOYCKOPEHHOE NPSMONIUHEWHOE JABWXKeHHE. [paduku 3aBHCHMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MTEPEMELIEHUS MaTEPUATIBHON TOUKN OT BPEMEHH.
CBo0OonHOe majeHue. Y CKOpeHrne CBOOOTHOTO MaACHHUS.
KpuBonuneliHoe nBukeHue. J[BykeHUE MaTepuadbHONW TOYKHU MO OKPYKHOCTH C MOCTOSIHHOM MO MOIYJIIO
CKOpOCTBIO. YTIIOBast CKOPOCTh, IMHEWHast cKopocTb. Ilepuon u yactorta obpamenus. LlenTpocTpemurensHoe
YCKOPEHHE.
TexHudyeckue ycTpoWcTBa M NPAKTUYECKOE IPUMEHEHUE: CIUAOMETp, JBUKEHUE CHApsJIOB, LEMHBIE U
pPEMEHHBIE epeadHn.
JeMoHCcTpanuu
— Mogens cuctemsl 0TCYETa, MILTIOCTPAlUsl KHHEMATHYECKUX XapaKTEPUCTUK JIBHXKCHUSI.
- IIpeobpa3oBanue IBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
— Ilagenue Ten B BO3AyX€e U B pa3pe’KEHHOM MTPOCTPAHCTBE.
— Habmoaenune nBmxeHus Tena, OpOIEeHHOT0 MO YTIOM K TOPU30HTY M TOPH30HTAIBHO.
— HW3mepenue yckopeHHsi CBOOOTHOTO MaeHUsI.
- HampaBneHnue CkOpoCTH NpHU IBUKEHUU IO OKPYKHOCTH.
YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PabOTHI
- H3yueHune HepaBHOMEPHOTO IBUKEHUS C LIE€IbIO ONPEAEIEHNS] MTHOBEHHOW CKOPOCTH.
— HccnenoBanue COOTHOIICHMSI MEXKIAY NYyTSIMH, MPOMIEHHBIMU TEJIOM 3a IOCJIEAO0BATENIbHBIE PAaBHbIC
IIPOMEXYTKH BPEMEHU NPU PaBHOYCKOPEHHOM JBUKEHHH C HAYaJIbHOM CKOPOCTBIO, PABHON HYJIIO.
— H3ydeHue IBMKEHMS IIApUKa B BA3KOM KUIKOCTH.
- MHzyuenue nBmxeHus Teia, OpPOMICHHOTO TOPU30HTAIBHO.
Tema 2. JluHaMuKa
[IpuHnun otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MHEpuuanbHble CHCTEMBI OTCUETA.
Macca rena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HeroToHa i1 MmaTepuanbHol TOUKku. TpeTuit
3akoH HploTOHA /1711 MaTepuasIbHbIX TOYEK.
3akoH BceMupHOro Tsarorenus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec rena.
Tpenue. Buabl Tpenus (mokosi, ckoibxenus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIBKEHHUSI U cuia TpeHus nokos. Koagdumment tpenus. Cuna conpoTHBICHHS NPU IBHKCHUHU TElla B
JKUJKOCTH WM rase.
[TocTynaTenbHOE U BpalaTeabHOE ABUKEHHE a0COIIOTHO TBEPAOIO Tea.
MoOMEHT cuiibl OTHOCUTENBHO OCH BpalleHusd. [1nedo cuibl. Y caoBus paBHOBECUs: TBEPAOTrO Tea.
TexHudeckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: TMOAMIUIHUKY, JBM)KCHHE HMCKYCCTBEHHBIX
CITyTHUKOB.
JeMoHcTpanuu
SIBneHue nnepuuu.
CpaBHeHuE Macc B3aUMOJICHCTBYIOIINX TEJI.
Bropoii 3akon HerotoHa.
N3mepenue cuil.



- Clo)xeHue Cuil.

— 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(opMaIuu.

- HesecomocTs. Bec Tena npu yCKkOpeHHOM NOABEME U MTaICHUH.

— CpaBHEHUE CHJI TPEHHUS MTOKOSI, KAUE€HUS U CKOJIbKECHHUSL.

- VYcnosus paBHOBECHs TBEPAOIO Tena. Buasl paBHOBECHS.

YyeHnueckui IKCIIEPUMEHT, J1abopaTOpHbIE pabOTHI

- MH3zyuenue nBmxenus Opycka Mo HAKJIOHHOH MJIOCKOCTH.

- MHccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIUX B NPYXKUHE M PE3MHOBOM 00paslie, OT UX
nedopMaruu.

- HccnenoBanue yciaoBuil paBHOBECHS TBEPAOIO TEJIA, UMEIOIIETO OCh BPALLCHUS.

Tema 3. 3akoHBI COXpaHeHUS] B MEXaHUKe

HNmnynbe MaTepuanbHOW TOYKHM (Te€na), CHUCTEMbl MaT€pHAIbHBIX TOuYeK. MMmynbc Cuiibl U HM3MEHEHHE

MMITyJIbCa TeJla. 3aKOH COXpaHEHUs UMITyjbca. PeakTUBHOE ABUKEHHUE.

PabGoTta cuibl. MOITHOCTB CHIIBI.

Kunernueckas sneprusi MatepuanbHOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[ToTenmmanpHas 3Heprus. [loTeHnmanbHas sHeprHs ynpyro aeGopMupoBaHHOU MpYyKUHBL. [loTeHInanbHas

DHEPTHUs TeJa BOIM3H MOBEPXHOCTH 3EMIIH.

[ToreHnManbHble W HENOTEHUUANbHbIE CHUIbL. CBS3p pabOThl HENMOTEHUUAIBHBIX CHUJI C HM3MEHEHHEM

MEXAHUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXAaHUYECKOW SHEPTUH.

Yupyrue v Heynpyrue CTOIKHOBEHMS.

TexHu4eckue yCcTpoicTBa U NPaKTUYECKOE IPUMEHEHHE: BOJOMET, KOIIED, IPY>KMHHBII MTUCTOJIET, IBUKEHHE

paxer.

JeMoHcTpanuu

— 3aKOH COXpaHEHUs UMITYJIbCa.

— PeakTuBHOE IBUKEHHE.

- Ilepexon moTeHIMATBLHON SHEPTUU B KHHETHUECKYIO U 00PATHO.

Y4eHn4eckuil SKCIIEPUMEHT, Ta0opaTOpHbBIE paboThI

— MH3yuenue abCOMOTHO HEYNIPYTOro yapa ¢ MOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

— MHccnenoBanue cBsizu pabOThl CHUJIBI C M3MEHEHHMEM MEXaHMUYECKOM SHEPIrUM Tela Ha IMpuMeEpe
PacCTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MonekyasipHast QU3UKa M TEPMOAUHAMHMKA

Tema 1. OcHOBBI MOJIEKYJISAPHO-KHHETHYECKOI TEOPHUH

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KHUHETUUYECKONH TEOPUU U UX OIBITHOE 00OCHOBaHUE. bpoyHOBCKOE

nswxenue. Jnddysusa. Xapakrep ABMKEHUS U B3aUMOJEHCTBUS YaCTULl BelllecTBa. MOAEIN CTpOEHHUs Ta30B,

KHUJIKOCTEH M TBEPIBIX TEJ M OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX Mojeneld. Macca u pa3mepsl

Mmoitekyi. KonnuecTtso BemecTsa. [loctosanas ABoranpo.

TernoBoe paBHOBecue. Temneparypa u ee uzmepenue. lllkana remneparyp Llenbcusi.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM TEOPUM MIEaJbHOIO rasa.

AOcomoTHas TeMIeparypa Kak Mepa cpeHed KMHETHMYECKON AHEPIHMM TEIJIOBOI'O JIBUKEHHS YacTHUIl rasa.

[lIxana Temneparyp KenbBuna. ['a3oBbie 3akoHbl. Y paBHeHUE MeHnneneeBa—Knaneiipona. 3akon [lanbToHa.

W3onpomueccsl B uaeaqbHOM ra3e C IMOCTOSHHBIM KOJIMYECTBOM BemlecTBa. |'paduueckoe mpencTaBieHUe

U30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.

JlemoHcTparuu

— OnbITe, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BemecTBa, (oTorpadmu MOJEKYl OpPraHUYeCcKhX
COEIUHEHUHN.

— OmnpiTe! 0 AU Py3UN KUAKOCTEH U TA30B.

- Mojenb OpOyHOBCKOTO JBH)KEHUSI.

— Mogens onwita LTepHa.

— OmnbITHI, 10Ka3bIBAIOLINE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOIO B3aUMOICHCTBUS.

- Mopaenp, WUTIOCTpUpYIOLIAs IPUPOIY JABJICHUS ra3a Ha CTEHKH COCY/a.

—  OnbITHl, WITIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UICAJIBHOTO T'a3a, N30IPOLECCHI.

YyeHnueckui IKCIEPUMEHT, JIabopaTOpHbIE PabOTHI

- OmnpeneneHure Macchl BO3AyXa B KJIACCHON KOMHATEe Ha OCHOBE M3MEPEHUN 00beMa KOMHATBI, JaBJIECHUS
U TEMIIEpPAaTyphl BO3AyXa B HEH.

- MHccnenoBanue 3aBUCHUMOCTH MEXAY ITapaMeTPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. OCHOBBI TEPMOAMHAMUKH



TepMoauHaMuyeckass cuctemMa. BHYTpeHHssT 3Heprusi TEpMOJMHAMUYECKOW CHUCTEMBl M CIIOCOOBI €€

n3MeHeHus. KonuuectBo Temnotsl u paboTa. BHyTpeHHSs SHEprusi 0THOATOMHOTO HJI€abHOTO raza. Bussl

TEIUIONEPEAYM: TEIUIONPOBOJHOCTh, KOHBEKLIMS, W3JIy4eHHE. YJelbHas TEIUIOEMKOCTh BEIIECTBA.

KonnuecTBo TEIIOTH pH TeIuionepeiaye.

[Tonartue 06 anmabatHoM mponecce. IlepBblii 3akoH TepMmoaAMHAMUKHU. [IpuMeHeHHEe MEepBOro 3aKoHa

TEPMOJMHAMUKY K u3omnporeccam. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh MpoieccoB B IpUpPOIE.

TennoBsle MammHbl. [IpuHIUIBI ASHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B TETUIOBBIX

manmHax. Kosddumment noneznoro aeiictBus TteruioBoil mamubbl. [{ukn KapHo u ero xoaddumment

MOJIE3HOTO JIEUCTBUA. DKOJOTHYECKHE MPOOIEMbl TEIIOOHEPTETUKH.

TexHHueckue yCTpOHCTBa M NPaKTHUECKOE NPUMEHEHHUE: ABHraTellb BHYTPEHHEIO CrOpaHusi, OBITOBOM

XOJIOIMIBHUK, KOHTUITUOHED.

JeMoHcTpanuu

- H3meHeHMe BHYTpEeHHEW SHEpPruUU Teja NPU COBEPIIEHUU PabOTHI: BBUIET MPOOKH M3 OYTHUIKH TOJ
JeCTBUEM  CXKAaTOro BO3/AyXa, HarpeBaHue dpupa B JaTyYHHOH TpyOKe TyTeM TpeHUs
(BUICOIEMOHCTpAITHS ).

- H3meHeHMe BHYTpeHHEH 3HEPTUHU (TeMIepaTypsl) Tejla IPpH TeIIonepeiaye.

— OmnpIT 10 a1a0aTHOMY PACIIMPEHUIO BO3ayXa (OMBIT C BO3AYITHBIM OTHUBOM ).

— Mogenu mapoBoii TypOHHBI, ABUraTelNsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JIBUTaTEJIsl.

YueHn4YeCKnid IKCTIEPUMEHT, JJa0OpaTOpHBIE pPabOTHI

— H3mepeHue ynenbHON TEIUIOEMKOCTH.

Tema 3. ArperatHblie cocTosiHus BeniecTBa. ®a3oBbie Mepexoabl

[TapooOpazoBanue u koHaeHcaims. VcmapeHune u kuneHue. AOCOTIOTHAs M OTHOCHTENbHAs BIIAXKHOCTD

Bo3ayxa. HaceimenHnslil map. Y nenpHast Temnsaora napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT

JTaBJICHMSL.

Teepnoe teno. Kpucrammmueckue u amopdHbie Tena. AHHM30TPONHUS CBOMCTB KpuctamioB. Kumakue

kpuctayuibl. CoBpeMeHHble MaTepuainbl. 1lnmaBneHue M Kpuctamauzanus. YJenbHas TEIUIOTa IJIaBICHMS.

CyOnmumarusi.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuyeckue yCTpPOWCTBA M TMPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U TCUXPOMETP, KaIOpPHUMETD,

TEXHOJIOTMH NOJIy4EHHS COBPEMEHHBIX MaTEPHUajIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

JeMoHcTpanumn

— CBoiicTBa HACBILLIEHHBIX apOB.

- Kunenue npu noHMXEeHHOM J1aBIICHUU.

— CnocoObI I3MEPEeHHUS BIIAYKHOCTH.

Habnroenue HarpeBaHusl U MJIaBJICHUS KPUCTAITTHYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTaJUIOB.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PabOTHI

- H3mepeHne OTHOCUTENBHOM BIAXKHOCTH BO3AYyXa.

Paznen 4. DaekrpoanHaMuka

Tema 1. DiekTpocTaTuka

DneKTpu3anus Tell. DIeKTPUYeCKU 3apsal. J{Ba BUaa aNeKTpruuecKux 3apa10B. [IpoBOIHUKY, TUANEKTPUKU U

HOJIYTIPOBOHUKHU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsinoB. 3akoH KynoHa. TodeuHbIl 3J€KTpUYECKHI 3apsid. ODJIEKTPUUECKOE IOJIe.

HanpsxeHHOCTD  2nekTpuyeckoro mnosid. IIpuHmuMn cynepno3unuy  3IeKTpUdecKux mnonei. JIuaum

HANPSHKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun anexrpoctarnueckoro nois. [lorenuuan. PasHocts norenuuanos. [IpoBOAHUKY U AUAIEKTPUKU

B DJIEKTPOCTATUYECKOM TMoJie. J{udaeKTpuueckas mpoHUIIaeMOCTb.

OnekrpoeMkocTh. KoHnzaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOIO KOHJIEHCATOpa. OHEprus 3apsKEHHOrOo

KOHJICHCATOopa.

TexHu4yeckue yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP, ANEKTPOCTATUYECKAs

3aIuTa, 3a3€MJICHHE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBATILHBIN anmnapar, CTpyHHBIN MPUHTED.

JeMoHcTpanuu

Y CTpONCTBO U NPUHIUIT AEUCTBUSA IJIEKTPOMETPA.

B3aumopeiicTBie Ha3EKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MO0JIE 3APSIKEHHBIX TEIl.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM TOJIE.



— DJexkTpocTaThyecKas 3anuTa.

—  JIudNeKTpUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

— 3aBUCUMOCTB JIEKTPOEMKOCTH IUNIOCKOTO KOHAEHCATOPa OT IUIOLIAa/IN INIACTHH, PACCTOSHUS MEK Yy HUMH
Y TURJIEKTPUYECKON MTPOHUIIAEMOCTH.

— OHeprus 3apsKEHHOT0 KOHJEHcaTopa.

YyeHnueckui IKCIEPUMEHT, JIabopaTOpHbIe pPabOTHI

- H3mepeHue 31eKTpOeMKOCTH KOHIEHCATOPa.

Tema 2. IlocTossHHBIN JIeKTPUYecKHil TOK. TokM B pa3JIMuYHBIX cpeaax

ONEeKTpUUECKUH TOK. YCIOBUS CYLIECTBOBaHMs 3JIEKTpHUUECKOro Toka. Mcrounuku Ttoka. Cuia TOKa.

[TocTOSIHHBIN TOK.

Hampsokenne. 3akon Oma 1715 yyacTka LETIH.

DIIEKTPUYECKOE CONPOTUBIIEHUE. Y IEIbHOE CONPOTUBIICHHE BellecTBa. [locienoBarenpHoe, mapauieabHoe,

CMEIIaHHOE COEAMHEHNE IPOBOAHUKOB.

PaGoTa snexkrpuueckoro Toka. 3akoH Jxoyns—JIenia. MomHOCTE AIEKTPUYECKOTO TOKA.

OneKTpoABMKylIasi cuila W BHYTPEHHEE COINPOTHUBIEHUE HCTOYHMKA TOKAa. 3akoH Oma g TOJHOU

(3aMKHYTOH) 35ekTpuueckoi renu. KopoTrkoe 3aMbIkaHue.

DNEeKTpOHHAs NPOBOJAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

CBepXIIpOBOANMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX IIyYKOB.

[ToymipoBoiHukH. COOCTBEHHAS U MPUMECHAS MPOBOAMMOCTD MOJTYMPOBOAHIKOB. CBOMCTBA P—N-TIepexoa.

[TomynpoBoAHUKOBBIE IPUOOPHI.

OJIEKTpUYECKH TOK B pacTBOpax M pacIulaBax »dJIEKTPOJIMUTOB. OJEKTPOJIMTHYECKAs JAUCCOLIMALIMS.

DneKTponus3.

DNeKTpUYeCKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [1na3ma.

TexHn4yeckue ycTponcTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKHU TOKa,

JJIeKTpOHarpeBaTeNibHble TMPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS,

BaKyyMHBII IMOJI, TEPMHUCTOPHI U (POTOPE3UCTOPHI, TOTYITPOBOIHUKOBBIN TNOI, TaIbBAHUKA.

JeMmoHcTpanumn

- HM3mepeHue cuiibl TOKa U HANIPSIKEHMSL.

— 3aBUCUMOCTbh COINpPOTHBIICHUS MWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAJNA MONEPEYHOTO
CEYEHHUs U MaTepuaia.

— CMelaHHOE COeIMHEHNUE MPOBOIHUKOB.

— Ilpsimoe m3MepeHHe 3MeKTPOABMAKYLIEH cuibl. KOpoTkoe 3aMbIKaHUE TajlbBAHWYECKOTO 3JIEMEHTAa U
OIICHKA BHYTPEHHETO CONPOTUBIICHHUS.

— 3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPBHI.

— IIpoBOOMMOCTB 3JIEKTPOIUTOB.

— HckpoBoii pa3psa 1 IPOBOJAUMOCTb BO31yXa.

— OAHOCTOPOHHSSI NPOBOAUMOCTB THOJA.

Y4eHn4eckuil SKCIIEPUMEHT, Ta0opaTOpHbBIE paboThI

— H3ydeHune CMEMIaHHOTO COEUHEHNUS PE3UCTOPOB.

- H3mepeHue 351eKTpoIBUKYILEN CUIIbI UICTOYHHKA TOKA M €T0 BHYTPEHHETO CONPOTHUBIICHUS.

- HalGnronenue snexrponusa.

MexknpeaMeTHble CBSI3U

Wzyuenne kypca gusuku 6a30Boro ypoBHsS B 10-M Kiacce OCYIIECTBISIETCS C YYETOM COJEP>KATEIbHBIX

MEXIPEAMETHBIX CBSI3€H ¢ KypcaMl MaTeMaTUKH, OMOJIOIMH, XUMHUH, Freorpaduu U TEXHOJIOTUH.

Me:xnpeaMeTHbIE TOHATHS, CBA3aHHbBIE C U3YUYEHUEM METO/I0B HAYYHOTO TIO3HAHUS: IBICHUE, HAYYHBIN (aKxT,

TUNoTe3a, (hu3ndeckas BEIMYMHA, 3aKOH, TEOPHsl, HAOIIOJCHHUE, SKCIIEPUMEHT, MOICITUPOBAHHUE, MOJIEIb,

U3MEpPEHHUE.

MaremMaTHKa: pelieHHue CUCTeMBbl YpaBHEHUH, JNuHeWHas (QyHKus, napaboia, rumnepOona, ux rpadukd U

CBOICTBa, TPUTOHOMETpUYECKHUE (DYHKIMU: CHHYC, KOCHHYC, TAaHIEHC, KOTaHT€HC, OCHOBHOE

TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U MX MIPOEKIIMU HA OCHU KOOPAUHAT, CII0KEHHE BEKTOPOB.

buonorus: Mexannueckoe IBMKEHUE B )KUBOU mpupoe, 1uddy3us, ocMocC, TEII00OMEH >KUBBIX OPraHU3MOB

(BUBI TEIJIONEPEIaut, TEIUIOBOE PABHOBECUE), AIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

XUMHS: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAsk Macca,

TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEHW M Ta30B, DJJIEKTPUUYECKUE CBOICTBA METAJJIOB,

3JIEKTPOJIMTUYECKAS TUCCOLMALINSA, TalbBAHUKA.

I'eorpadus: BnaxxHOCTh BO3/yXa, BETPBI, 0ApOMETP, TEPMOMETP.



Texnonorus: mpeoOpa3oBaHHWE ABMKCHUN C HCIOJIB30BAHMEM MEXAaHHW3MOB, y4e€T TPEHHsS B TEXHHKE,
MOIMIUITHUKY, HCTIOJIb30BaHUE 3aKOHA COXPAHEHHUS UMITYJIbCa B TEXHHUKE (paKkeTa, BOJIOMET H JIp.), IBUTATEH
BHYTPEHHETO CTOpaHus, MapoBasi TypOMHA, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHED, TEXHOJIOTHH MOTyUYeHHUs
COBPEMEHHBIX MaTEPHAIIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJOTHUH, JIEKTPOCTATHIECKAs 3aIUTa,
3a3eMJICHHE DIIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEp, DIEKTPOHArpeBaTeibHbIe MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPHUOOPHI, TAIbBAHUKA.

11-if kaacc

Pasnen 4. duekrpoanHaMuka

Tema 3. MaruuTHoe 1moJie. J1eKTPOMAarHUTHAsA MHAYKIMSA

ITocrosiHHbIE MarHuThl. B3ammoaeicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mnoje. Bektop mMarHuTHOH
UHAYKIUU. [IpuHIUN cyneprno3uiuyu MarHUTHBIX moJjied. JInHuum marauTHoM unaykuuu. Kaptuna nunHumii
MarHUTHOW MHAYKIHUH MOJIA MOCTOSHHBIX MAarHUTOB.

MarnuTtHoe 1noJie MpoBOJIHUKA ¢ TOKOM. KapTuHa JNUHUI MHAYKIIUM MAarHUTHOTO MOJI JJIMHHOTO MPSIMOTO
MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. Bzaumoneictere
MIPOBOJIHUKOB C TOKOM.

Cuna AMmmiepa, ee MOZyJIb U HalpaBJICHUE.

Cuia JlopeHiia, ee MOJyJib M HampaBjieHue. [[BrkeHHe 3apsHKEHHON YacTHUIbI B OJTHOPOJHOM MarHUTHOM
nosie. PaGoTta cuutet Jlopenria.

SIBneHue 3neKTpOMarHuTHOM MHAYKIMHU. [I0TOK BEeKTOpa MarHUTHOM MHAYKIUHU. DJIEKTPOIABUKYILIAS CUjIa
WHIYKIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKIMK Dapazes.

BuxpeBoe »snekTpuueckoe 1molie. ODNEKTPOABMXKYIAs CUIa HHAYKUMA B TPOBOJHHUKE, IBUKYIIEMCS
MOCTYNATEIbHO B OJJTHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuiio Jlenua.

NHayKTUBHOCTD. SIBJIEHHME CAMOMHIYKIIUU. DJICKTPOABUKYIIAS CHUJIa CAMOUHAYKIIHH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: ITOCTOSIHHBIE MArHHUTHI, 3JIEKTPOMArHUTHI,
BJIEKTPOJIBUTATEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUIl, MHIYKIIMOHHAS T1€Yb.

JeMoHCcTpanuu

— OmnsIT OpcTena.

—  OTKJI0OHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

— JIMHWUY UHAYKIMA MAarHUTHOTO TOJIS.

- BsaumopelicTBue 1BYX IPOBOJHUKOB C TOKOM.

— Cuna Amnepa.

— JleicrBue cwibl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

— JSIBneHue AIEKTPOMATHUTHON UHIYKIIUH.

- IIpasuno Jlenna.

— 3aBUCUMOCTbD AJIEKTPOJABIKYIIECH CUIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TIOTOKA.

— SIBneHue caMOMHAYKLIHH.

Y4yeHUYEeCKU SKCTICPUMEHT, JJaO0OpaTOpHBIE PaOOTHI

— H3ydeHne MarHUTHOTO TOJISl KATYIIKK C TOKOM.

— HccnenoBanue neicTBUS MOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.

- HWccnenoBanue sBJICHHS 3JIEKTPOMArHUTHOM UHTYKIIUH.

Pa3nen 5. Koiebanusi u BOJIHBI

Tema 1. Mexanu4eckue 1 3JIEKTPOMATHUTHBIE KOJIEOAHUSA

KonebarenbHas cucrema. CBOOOIHBIE MexaHMYeckue koneOanus. ['apmonmueckue kosnebanus. [lepuon,
yacroTa, ammuntyna u (aza xonedanuit. [IpyXuHHBI MasSTHUK. MaTeMaTHYECKUI MasTHHK. YpaBHEHHE
rapMOHHMYECKHX KoJjieOaHui. [IpeBpaiienne SHepTuy Py rapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbublii KoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJIEOaHHsI B MACATHLHOM KOJIeOATETbHOM KOHTYpE.
AHajorus MexJIy MEXaHHMYeCKUMU U DJIEKTPOMarHUTHbIMU KoneOanusimu. Popmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTHUH B HICAIbHOM KOJIeOaTeIbHOM KOHTYE.

[IpencraBinenne o 3aryxalmIux KojeOaHuAX. BbIHyXIeHHbIE MexaHWYeckue Kkonebanusa. PeszoHaHc.
BrinyX1eHHBIEC SJIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemenHblil Tok. CMHYCOMJANbHBIA MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJHOE U
JIEUCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U HATIPSHKECHUS.

Tpancdopmarop. [IponsBoacTBo, nepenaya u mMOTPEOICHUE FICKTPUICCKON SHEPTUU. DKOJIOTHIECKUE PUCKH
P MPOU3BOJICTBE IEKTPOIHEPruu. KylbTypa UCTIONB30BaHUs AIEKTPOIHEPTUH B TIOBCETHEBHOM JKU3HHU.



TexHnueckue ycTpouCTBa U NPAKTUYECKOE IPUMEHEHHUE: IEKTPUUECKUN 3BOHOK, T€HEPATOp NEPEMEHHOTO

TOKa, IMHUU dJIEKTpoIepeiay.

JeMoHcTpanuu

— MHccnenoBanue napaMeTpoB KosieOaTeIbHON cUCTEMBI (ITPYKUHHBIA WM MaTeMaTHUECKUN MasiTHUK).

- HalOmronenue 3atyxaromux KojaebaHuu.

- HWccnenoBanue CBOMCTB BRIHYXICHHBIX KOJICOAHMIA.

- HaGmronenue pe3onanca.

— CB0OOOMHBIE IEKTPOMATrHUTHBIE KOJICOAHHUS.

- OcunuiorpaMmsl (3aBUCUMOCTH CWJIBI TOKA M HAIPsSDKEHHUS OT BPEMEHM) MJs 3JIEKTPOMAarHUTHBIX
Kosie0aHMil.

- Pe3onaHc npu nocnea0BaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYyIIKU HHAYKTUBHOCTH M KOHJEHCATOpA.

- Mogenp nMHUM 37EKTponepeIayun.

Y4eHnueckuil SKCIIepUMEHT, T1abopaTOpHbIe paboThI

— MHccnenoBanue 3aBUCUMOCTH MEpHO/Ia MaNIbIX KOjleOaHUH rpy3a HA HUTH OT JAJIMHBI HUTH U MaccChl rpy3a.

- MHccnenoBanue nepeMEHHOr0 TOKA B LIETIH U3 MOCJIEI0BATEILHO COEMHEHHBIX KOHIEHCATOpa, KaTyIIKN
U PE3UCTOpA.

Tema 2. Mexanu4eckue U 3JIeKTPOMATHUTHbIE BOJTHbBI

Mexannueckue BOJHBI, ycioBUs pacnpoctpaHeHus. Ilepuon. CKkopocTs pacnipoCTpaHeHHs U JJIMHA BOJIHBI.

[Tonepeunsle u MpoaoIbHBIE BOJHBL. MHTEpdepeHnns u tudpakiuns MEXaHHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI. YCJIOBHUSA M3JIY4EHMs DJIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTaunus

BekTopoB E, B, V B anektpomarauTHOi BojHe. CBOICTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTpa)KE€HUE,

nperoMIIeHue, ospu3anus, tudpakuus, narepdepernns. CKOpocTh MEKTPOMArHUTHBIX BOJIH.

[Ikana 3eKTpOMarHUTHBIX BOJH. [IpMeHeHne AIeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHIHIIBI pauOCBA3U U TENEBUACHUSA. Paguonokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAOIIEH CPEbI.

TexHu4yeckue yCTpONCTBA M IPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI, YJIbTpa3ByKOBas

JTUArHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paJuolnpueMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

JeMoHCcTpanuu

— OOpa3oBaHKe U PACIPOCTPAHEHHUE MOTIEPEUHBIX U MIPOAOIBHBIX BOJH.

- Komnebmomeecst Teno Kak HCTOYHUK 3BYKA.

- HalGmronenue oTpaxkeHus U IPETOMIICHUS MEXaHUYECKUX BOJIH.

- Habmonenune naTepdepeHnnn u TuPpakind MEXaHUYECKUX BOJIH.

— 3BYKOBOM pe30HaHC.

- HalGnronenue cBs3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION M 9aCTOTOU KOoJIeOaHuH.

— HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPAXKEHHUE, MPEJIOMIICHHE, MOJSpU3aLus,
Tudpakius, tHTepEpeHITHs.

Tema 3. OnTuka

I'eomerpuueckas ontuka. IIpsMonuHeiHOE pacrpoCTpaHEHHWE CBETa B OJHOpPOAHOM cpene. JIyd csera.

ToueyHblil ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpaxkeHus ceta. [locTpoenne n3oOpaxeHU B IIIOCKOM 3€pKaje.

[Tpenomnenue cBeTa. 3aKOHBI MpelomiieHUs cBeTa. AOCONIOTHBIN ToKazaTenb mpenomieHus. [lomHoe

BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi MoJHOro BHyTPEHHETO OTPAaYKEHUSI.

Hucnepcus cBeta. CroxkHbIil coctaB 6emoro cera. L[ser.

Cobuparonie 1 paccenBaronue JuH3bl. ToHKas auH3a. POKYCHOE pacCTOSIHUE M ONTHYECKAasl CUila TOHKOU

auH3bl. [locTpoeHne n300pakeHUil B COOMpPAIOIIUX M pacceuBarolux TuH3aXx. DopMyna TOHKOM JHMH3BL.

VYBenuueHue, JaBaeMoe TUH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnosas ontuka. Untepdepennus ceera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUSI HAOIOIEHUS MAKCUMYMOB U

MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTHUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaxius cera. [JudpakiunonHas pemeTka. Y clIoBHe HAOMIOACHUS TIaBHBIX MaKCHMYMOB TIPU Ta/ICHUH

MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIHOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuYecKue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: OUKH, TyTa, (hoToamnmapar, MpoeKIIMOHHBIH anmapar,

MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHUKA, TU(PPAKIIMOHHAS PELIETKa, OISPOU.

JlemoHcTparuu

- IlpsmonuHeiiHOE pacpoCTpaHEHHE, OTPAXKEHHUE U IIpesoMiieHue cBeTa. ONTuYecKue npudopskl.



- Ilonnoe BHyTpeHHEE OTpaxeHue. Mojienb CBETOBO/A.

- HWccnenoBanue cBOKWCTB M300paKeHUH B JTMH3AX.

— Mopaenu Mukpockona, TeJecKorna.

- Habmonenne narepdepeHuu cera.

- Habmoaenue nudpakuuu cera.

- HaOmronenue nucriepcuu cBeTa.

— Tlomydenue criekTpa ¢ MOMOIIbIO TPU3MBI.

- Tlomydenwue criekTpa ¢ MOMOIIBIO TU(PAKIIMOHHON PEIICTKH.

- HalGnronenue nonsipu3aiyu cBera.

YueHn4YeCKnid IKCTIEPUMEHT, JJTaOOpaTOpHBIE PAOOTHI

- H3mepenue nokasatesns MpeJoOMIICHUS CTEKIIA.

- HccnenoBanue cBOWCTB M300pakKeHUN B JTMH3AX.

- HalGnronenue aucriepcuu cBeTta.

Pa3nen 6. OcHOBBI cIeUAJIBHON TEOPUH OTHOCHTEJIBHOCTH

I'panuubl TPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. [locTyarel crienralbHOM TEOPUUM OTHOCUTEIBHOCTU:
MHBAapPUAHTHOCTb MOJYJISl CKOPOCTH CBETA B BaKyyMe, IPUHLIUIT OTHOCUTEIbHOCTH DWHIITEHHA.
OTHOCUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ FHEPTUEH U UMITYJILCOM PEIISTUBUCTCKON YaCTUIIbI. DHEPTHS TOKOS.

Pasznen 7. KBanToBas ¢pusuka

Tema 1. J1eMeHTbI KBAHTOBOI ONTHKH

®otonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTUS U UMITYJIbC (DOTOHA.
OtkpeiTue u uccnenoBanue porodpdexra. Onpitel A. I'. CroneroBa. 3akoHsl Gorodddekra. YpaBHeHue
OiamreliHa s potodddekra. «KpacHas rpanuia» dhortodrddekra.

Hasnenue ceera. OnbrTel [1.H. JIeOenena.

XHUMHYECKOE JIEHCTBHUE CBETA.

TexXHUYEeCKUue yCTPOUMCTBA U MPAKTUIECKOE MPUMEHEHHE: (POTOAIEMEHT, (OTOAATUUK, COTHEUHAsI Oarapes,
CBETOJIUO/I.

JeMoHcTpanuu

doTtorhPexT Ha yCTaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHEro ¢porodddekra.

CBeToauoI.

- Conneynas 6arapes.

Tema 2. CTtpoenue atoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccessHuto o -yactuil. [lmanerapHas Mojelb atoma.
[Toctrynatel bopa. U3nyuenue u noriouieHre GOTOHOB MpPU MEPEXOJe aToMa ¢ OJHOTO YPOBHS YHEPrUH Ha
npyroi. Buasl ciektpoB. CriekTp ypOBHEN SHEPTUM aToMa BOJOPO/a.

BonHoBbie cBoiicTBa yactuil. BonHsl ne bpoitnsa. KopnyckynsspHO-BOIHOBOM yaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3Ty4CHHUE.

TexHuyeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPANbHBIN aHanu3 (CHEKTPOCKOM), jasep,
KBaHTOBBI KOMITBIOTED.

JlemoHcTparuu

-~ Monens onbita Pesepdopaa.

— Omnpenenenue AJIMHBI BOJIHBI Ja3epa.

HaOumroieHne TMHERYaThIX CIIEKTPOB H3ITYYCHUS.

— Jlazep.

Y4eHn4eckuil SKCIIEPIMEHT, JabopaTopHbIe paboThI

- HalGmonenue nuHelyaToro CeKTpa.

Tema 3. AToMHOe SIAPO

OKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXHOCTh CTPOeHUs sapa. OTKpbhITHE PaAMOAKTUBHOCTH. OTMBITHI
Pezepdopna mo ompeneneHuro coctaBa paadoakTHBHOro u3nydeHus. CBoicTBa anbda-, Oera-, ramMma-
u3ny4yeHus. BnusHue painoakTUBHOCTU HA )KUBBIE OPTaHU3MBI.

OtkpbiTHE IpOTOHA U HeWTpoHa. HykinoHnHas mozaens aapa ['eiizen6epra—Banenko. 3apsin siipa. MaccoBoe
yucno siapa. U30Tomsl.

Anbda-pacnian. DIeKTpOHHBIM M TO3UTPOHHBIA Oera-pacmaa. ['amMMa-usnydeHue. 3aK0H PaJUOaKTUBHOTO
pacmaja.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuibl. JledekT Maccol spa.



Snepuble peakunu. Jlenenye U CUHTES SEp.

Anepusiii  peaktop. TepmosinepHbiii cunTe3. IlpobieMbl UM TNEPCHEKTUBBI  SIIEPHOM  HHEPrETHKH.
OKOJIOTUYECKHE aCIIEKTHI SIIEPHON DHEPTETHKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOJIIOICHUS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHUII.

dyHTaMeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (Ppu3nyuecKkol KapTHHBI MUpA.

TexHuueckue yCcTpONCTBA U IIPAKTUYECKOE IIPUMEHEHUE: JO3UMETp, KaMepa BuibCoHa, ANEepHBIN peakTop,
aToMHas 6oMo0a.

JeMoHcTpanuu

— CyeT4yrK MOHU3UPYIOIINX YaCTHL.

Y4eHnueckuil SKCIIepUMEHT, TabopaTOpHbIe paboThI

- HWccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DjieMeHTBI aCTPOHOMMH U ACTPO(PU3UKHU

Otanbl pa3BUTHs ACTPOHOMUHU. [IpHUKIaHOE 1 MUPOBO33PEHYECKOE 3HAUYECHUE ACTPOHOMUM.

Bun 3Be3aHoro Heba. Co3Besnus, ApKue 3B€3/bl, IJIAHETHI, UX BUAUMOE JIBHKEHHE.

ConHeynas cucrtema.

Connue. ConHeuHas akTHUBHOCTh. McTtounuk »sHeprun CollHIIA W 3Be31. 3BE3bl, UX OCHOBHBIE
XapaKTePUCTUKH. [[narpaMma «CreKTpaabHbIA KJIACC — CBETUMOCTBY. 3BE3/1bl TJIABHOM MOCJIEI0BATEILHOCTH.
3aBHCHUMOCTb «Macca — CBETUMOCTB» AJIs 3B€3]1 TJIaBHOM MTOCIE0BATEIbHOCTU. BHYTpeHHEE CTpOEHME 3BE3 .
CoBpeMeHHbIE TPEICTABICHHS O TPOUCXOXKACHUH U 3BOIOIMH COJIHLA U 3BE3/1. DTallbl )KMU3HU 3BE3/.
Mnrneunsiii [lyte — Hama I'anaktuka. [lonoxxenune u aBmxenue ConnHna B ['anmaktuke. Turbl rajakTuk.
Pannoranaktvky u kBa3zapel. UepHbIe ABIPHI B SIpax rajJakTHK.

Bcenennas. Pacimpenne Bcenennoit. 3akon Xa60ma. Pas6eranue ramaktuk. Teopus Bonbmioro B3pbiBa.
PenukroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepemennsie mpo6ieMbl aCTPOHOMHUH.

Yyennueckne HabIIOAEHUS

Habmtoienust HeBOOPYKEHHBIM TJIa30M C UCTHOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIOKEHUHN ISl OMpeIeIIeHuUs
MOJIOKEHHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE co3Be31si CeBEpHOTO MOYIIAPHS U IPKUE
3BE3/IbI.

HaGmronenus B Teneckon JlyHsl, tuianet, Mneunoro Ilytu.

O0o0marmniee nOBTOPEeHUE

Ponb ¢u3ukM M acTpOHOMHUH B 3KOHOMHYECKOH, TEXHOJOTHYECKOH, COIMAIbHOM M 3THYECKO chepax
JESTeIbHOCTH YeJIOBEKa, POJib M MECTO (PU3UKU M aCTPOHOMHH B COBPEMEHHOM Hay4yHOI KapTUHE MUpPA, POJIh
dusnyeckoil Teopur B GOPMHUPOBAHUU TIPEICTABICHUNA O (PU3UUIECKON KapTUHE MHpa, MECTO (pU3MUecKon
KapTHHBI MUpa B 00IIEM psITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUHN O IPUPOJIE.
Me:xknpeameTHble CBSI3U

Uzyuenne kypca gusuku 0a30BOro ypoBHS B 11-M Kilacce OCYIIECTBIISIETCS C YYETOM COJEpP>KATENbHBIX
MEXITPEIMETHBIX CBSI3€H ¢ KypcaMi MaTeMaTUKU, ONOJIOTUH, XMMUH, Teorpaduil U TEXHOJIOTHH.
MesxnpeaMeTHbIe TOHSTHSI, CBS3aHHbIE C U3yYEHHUEM METOJIOB HAyYHOTO MMO3HAHUS: SIBJICHUE, HAYYHbIN (DaKT,
TUNoTe3a, (hu3ndeckas BEIMYMHA, 3aKOH, TEOPHsl, HAOIIOJCHHUE, SKCIIEPUMEHT, MOICITUPOBAHHUE, MOJIEIb,
U3MEpPEHHUE.

MaremaTuka: peuieHle CUCTEMbl YpPaBHEHUMN, TPUTOHOMETPUYECKHE (DYHKLIMU: CUHYC, KOCHUHYC, TaHI€HC,
KOTAQHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HX IPOCKLUUU HA OCH KOOPIUHAT,
CIIO)KEHHE BEKTOPOB, MPOHM3BOJIHBIC JIIEMEHTAPHBIX (YHKIMHA, MPHU3HAKH TOAOOHS TPEYTrOJbHUKOB,
orpezesieHue IO MIOCKUX (GUryp u ooObema Tel.

buonorus: snexkrpuueckue sBIEHUS B KUBOM INpUpoje, KojeOaTelbHbIE ABMXKEHUS B JKMBOM NpuUpPOE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE PaIMALIUU HA KUBBIE OPraHU3MBI.

XUMHUS: CTpPOEHUE aTOMOB U MOJIEKYJI, KpUCTAJNINYECKasi CTPYKTypa TBEPAbIX T€J, MEXaHU3Mbl 00pa30BaHUs
KPUCTAJUIMYECKON PEUIeTKH, CIEKTPaIbHbII aHAJIN3.

l'eorpadus: mMarHUTHBIE TMONIOCAa 3€MJIM, 3aJIeKM MArHUTHBIX PyJ, (OTOCREMKA 3€MHOW IMOBEPXHOCTH,
MIpEICKa3aHUE 3EMIIETPSICEHUM.

TexHOonorusA: TMHUM 3JIEKTPONEepead, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOABUIATENb, WHAYKIIMOHHAS
nedb, pajaap, pajAuONpPHEMHHUK, TelIeBH30p, aHTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar,
BOJIOKOHHAsI ONITUKA, COJTHEUHas Oarapes.

Ilnanupyemsle pe3yJabTaTbl 0CBOCHHS IPOIPAMMBI

JInuHoCTHBIE pe3y/bTaThl



JInduHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro mnpenMera «@Pu3uka» TOJKHBI OTpa)kKaTh TOTOBHOCTb M
CIOCOOHOCTh 00Y4YAarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH MO3ULKMENH JUYHOCTH,
CHUCTEMOW ILIEHHOCTHBIX OpHUEHTALMH, TO3UTHUBHBIX BHYTPEHHHX YOEXKIEHHH, COOTBETCTBYIOIIHUX

TPaJMIIMOHHBIM LEHHOCTSM POCCUHUCKOrO OOIeCTBa, pACIIMPEHHUE IKU3HEHHOTO OIbITa M  OIbITa

JESATENIBHOCTH B ITPOLIECCE PEAIN3allii OCHOBHBIX HalPaBJIE€HUI BOCIIMTATEIBHOMN JEATENBHOCTH, B TOM YHCIIE

B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

— c(opMHPOBAaHHOCTH TPAKIAHCKON MO3UIIMKM O00YYaIOLIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHA
POCCUICKOTO O0IIEeCTBA;

— TPUHATHE TPAJAULMOHHBIX 00IIEYeTOBEYECKIX T'YMAaHUCTHUECKHUX U IEMOKPATUYECKUX 1IEHHOCTEHH;

— TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpEcax Ipa)KIaHCKOTO OOIECTBa, y4aCTBOBAThH B
CaMOYIPaBJIEHUHU B 00pa30BaTeIbHON OpraHU3aluy;

-~ yMEHHE B3aWMOJCHCTBOBATH C COIMAIBHBIMH WHCTHUTYTAMH B COOTBETCTBHH C HMX (QYHKIHSIMH U
Ha3HAYCHHEM;

— TOTOBHOCTb K TYMaHMTapHOW U BOJIOHTEPCKOM €ATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMS:

- c(hOpMHUPOBAHHOCTh POCCUIUCKOM Ipa1aHCKOW UIEHTHYHOCTH, IATPUOTHU3MA;

— IIEHHOCTHOE OTHOILIEHHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSM POCCUHCKUX YUEHBIX B 00JaCTH
(bU3UKU ¥ TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBEJICHUS;

— CIIOCOOHOCTH OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATENBHOCTH YUEHOI'O;

— OCO3HaHME JMYHOTO BKJI/Ia B IOCTPOCHHUE YCTONYUBOIO OYyILEro;

4) 3cTeTHYeCKOro BOCIMTAHMSA

— OSCTETHYECKOE OTHOIIEHHE K MUPY, BKJIIOUas 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYIIET0 (hru3nueckoi
HayKe;

5) TPYA0BOr0 BOCIIUTAHUSA:

MHTEpEC K pa3InyHbIM cepaM npoecCHOHATBHOM IeATeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOM
U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiel mpodeccun U pealn30BHIBATH
COOCTBEHHBIE )KM3HECHHBIC TUIAHBL;

— TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPAa30BaHMIO B 00JacTH (PU3UKU HA MPOTSIKEHUU
BCEM KU3HHU;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHMS:

— c(hOPMHUPOBAHHOCTh KOJOTHYECKOW KYJIBTYPHI, OCO3HAHHE TJ00AIBHOTO XapakTepa SKOJIOTHUYECKUX
po0Jem;

— IUIAHUPOBAHME W OCYILIECTBJIEHUE JIECUCTBUM B OKPYXKAIOWIEH CpEeAe HAa OCHOBE 3HAHMUS LIEJIEH
YCTOMUYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

— paclIMpeHHE ONbITA ACSITEIbHOCTU IKOJIOTUYECKOM HAIIPaBIEHHOCTH Ha OCHOBE UMEIOLINXCSl 3HaHUH 110
buzuke;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— c(opMHpPOBAaHHOCT,  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO  Pa3BUTHUSA
(duznyecKoil HayKu;

— OCO3HaHHE [IEHHOCTU HAYYHOH JIeATEIbHOCTH, TOTOBHOCTD B MpOIlecce N3yueHus: GU3NKHU OCYIIECTBISATh
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO IEATENbHOCTh MHANBUYAJILHO U B IPYIIIE.

B npouiecce gocTrkeHss TMUHOCTHBIX PE3YJIbTATOB OCBOSHUS IPOrPaMMBI 10 (PU3HKE ISl YPOBHSI CPEIHETO

o01rero 0opa3oBaHusl y 00y4YaIOIMIUXCsl COBEPIICHCTBYETCS SMOIMOHAIBHBIM MHTEIUICKT, MPEIIToIaratoiuii

c(hOpMHUPOBAHHOCTD:

— CaMOCO3HAHHMsS, BKJIIOYAIOIIEr0 CIOCOOHOCTh IMOHMMATh CBOE S3MOIMOHAIBHOE COCTOSHUE, BHJIETH
HaIpaBIIECHUS Pa3BUTHS COOCTBEHHON 3MOLMOHANBLHOU c(hephl, ObITH YBEpEHHBIM B ceO€;

— CaMOpEryJUpOBaHUs, BKIIIOYAIOLIETO CAaMOKOHTPOJb, YMEHHE NPUHHMATh OTBETCTBEHHOCTh 32
CBOE MOBE/ICHUE, CITIOCOOHOCTH aITaTUPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHUSM U MTPOSBISATH THOKOCTb,
OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTHMBAlLIMM, BKIIOYAIOUIEH CTPEMJIEHHE K JOCTHXKEHHIO L€ M YCIEXy, ONTHUMH3M,
MHUIMAaTUBHOCTh, YMEHUE JIECTBOBATh, UCXOJI U3 CBOMX BO3MOKHOCTEI;

— SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHATIBHOE COCTOSIHUE NIPYTHX, YYUTHIBATH €ro
NIPY OCYIIECTBIICHUH OOIICHUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUIMX CIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C JAPYTUMH JIIOJIBMHU,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

MertanpeamMeTHble pe3yabTaThl
Ilo3HaBaTeIbHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble JJornueckue qelcTBUS:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTyaTM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OHpeI[eJIHTB Oeian ACATCIbHOCTH, 3aaBaTh HapaMeTpI:I nu KpI/ITepI/II/I HUX JOCTHUXKCHUA,

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B paCCMaTPUBAEMBIX (PU3NUECKUX SBIICHUSX;
p33pa6aTbIBaTB I1JIaH peH_IeHI/ISI Hp06H€MBI C y‘-IeTOM aHaJIn3a HUMCHIIUXCS MaTepI/IaJIBHBIX nu
HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBbI B ACATCIIbHOCTDh, OLICHUBATh COOTBCTCTBUC pe?)y}II:TaTOB neiasaM, OICHUBATDH pI/ICKI/I
MOCJIEACTBHI JEITECILHOCTH;

KOOPJMHHUPOBATH M BBIMOJIHATH PadOTy B YCIOBUSAX PEATBbHOT0, BUPTYAIbHOTO M KOMOWHHPOBAHHOTO
B3aNMOJICHCTBHS,

paSBI/IBaTL eraTI/IBHOe MBIIIJICHUC HpI/I peI_HeHI/II/I KN3HCHHBIX HpO6JICM.

Ba3zoBrbIe ucciaenoBareLCKHe JeliCTBUSA.

BJIAJICTh HAYYHOIH TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHSIMHU H METOJIaMH (PU3NUECKON HAYKH;

BJIJICTh HaBBIKAMH Y4EOHO-HMCCIIEIOBATEIbCKOH W IMPOCKTHOH AEATENbHOCTH B O0NAcTH (H3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY HOMCKY METOJOB pEIICHHs 3a1a4 (pu3ndeckoro
COZIepKaHHsI, TPUMECHCHHUIO Pa3JIMYHBIX METO/IOB ITO3HAHHS;

BJIAJICTh BUIaMU JICATCIBHOCTH MO MOJYYCHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIMH, TPE0Opa30BaHUIO
¥ IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYalHsX, B TOM YUCIE IPH CO3IaHUH YYEOHBIX IPOCKTOB B
oOmactu pusukw;

BBISIBISITh [IPUYMHHO-CIICICTBEHHBIC CBSI3M W aKTyaJH3MPOBAaTh 3alady, BBIABUTATh THIIOTE3Yy e€¢
pCLICHUS, HAXOAUTh apryMEHTHI Ui JO0Ka3aTelbCTBAa CBOMX YTBEP)KACHWIA, 33JaBaTh MapameTphbl M
KPUTEPHUU PELICHHS;

AQHAJM3UPOBATh TIIOJIyYCHHBIC B XOJC PpCIICHHS 3aJa4d PE3yJbTaThl, KPUTHYCCKUA OIICHUBATH HUX
JOCTOBEPHOCTD, TPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3a7a4 B 00Pa30BaATEIbHON IESTEIBHOCTH, B TOM YHCIIE MPH
U3y4YeHHUU (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHUTYallUsIM, OLICHUBATh IPUOOPETCHHBIN OIIBIT;

YMETb MIEPEHOCHTH 3HAHUS 10 (PU3HKE B MPAKTUIECKYIO 00IaCTh )KU3HEACATCIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEAMETOB;

BBIZIBUTaTh HOBBIC WJICH, TIPEUIaraTh OPUTMHAIBHBIC IOAXO/bI U PEIICHHS;

CTaBUTH POOJIEMBI U 33J[a4H, JOIYCKAIOIIHE ATbTCPHATHBHBIC PEIICHHS.

PaﬁoTa ¢ HH(popManHen:

BJIaJICTh HAaBBIKAMU MOJYYCHUSI HHPOPMALUU (PU3HUECKOTO COJIEPKAHUS U3 UCTOYHHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYILECTBJIATh IOUCK, aHaJIM3, CUCTEMATU3alMI0 M HMHTEpIpeTanuio HHGOpMaIuu
Pa3INYHBIX BUAOB U (POPM NPECTAaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTb MH(OPMALIUH;

UCTIONIB30BaTh CPEACTBA HMH()OPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMH B PpEHICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3aLMOHHBIX 3a7ad C COOJIIOJIeHHEM TpeOoBaHUM
OPrOHOMUKH, TEXHUKH O€30IacCHOCTH, TUTHUEHBI, PECYpPCOCOEPEKEHNUs, MPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(pOPMAIIMOHHOM 0€3011acCHOCTH;

CO3/1aBaTh TEKCTHl (DU3WYECKOTO COJAEpKAaHHMsS B pPa3MYHBIX (QopMarax ¢ Y4YeTOM Ha3HAuYCHHUS
MH(POPMALIUYU U LIEJIEBOI ayIMTOPUH, BBIOUpAsk ONTUMAIbHYIO ()OpMY IPEACTABICHUS U BU3yalIU3alllu.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYILECTBJISATH OOILIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKN KOH(IMKTHBIX CUTYalluid ¥ CMATYATh KOH(JIUKTEHI;

pPa3BEpPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM A3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHAUBUAYAIbHON pabOThI;

BbIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JACHCTBHUIl ¢ yueTOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
K@K O0r0 YWICHA KOJIJIEKTUBA;

IIPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, OPTaHMU30BbIBaTh U KOOPIMHUPOBATH IEHCTBUS IO €€
JOCTW)KEHMIO: COCTaBJIATH IUIAH JCHCTBUM, PaCHpEeAcsATh POJM C y4EeTOM MHEHUH YYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;



OLICHMBATh KayeCTBO CBOET0 BKJIaJa W KaXJOT0 YYAacTHHKA KOMaHAbl B OOLIMIl pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJyiaraTb HOBBIE NPOEKTHI, OLICHUBATh MJEU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHUECKON
3HaYUMOCTH;

OCYIIECTBJISATh IIO3UTHBHOE CTPAaTETMUYECKOE IIOBEACHHE B pPa3IMUHBIX CHUTyalUsX, IPOSABIATH
TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbI€ 1eiicTBUS
Camoopranm3anus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JCSITEILHOCTh B 00JIaCTH (PU3UKH M aCTPOHOMHHU,
BBISIBIIATH NMPOOJIEMBI, CTABUTH U ()OPMYTUPOBATh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENILHO COCTAaBJIATh TUIAH PEIICHUS PACUETHBIX M KAa4eCTBEHHBIX 3a/1ay, TUIAH BBITIOJTHEHUS
MIPAKTHYECKON pabOThI C y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEHN U MPEANOUYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTo MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUM;

JIeNIaTh OCO3HAHHBIN BHIOOP, ApTyMEHTHPOBATh €T0, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a PEIICHHCE;
OILICHUBATDH MMPUOOPETEHHBIN OTBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO DPYAUIIUU B 00JIACTH (DU3UKH, TOCTOSHHO MOBBIIIATH
CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yIbTATOB LIEJISIM;

BJIQ/IETh HaBbIKAMHU T[I03HABATEJIbHOW peQIeKCMH KaK OCO3HaHHUS COBEpIIAEMBbIX JACUCTBUH U
MBICJIUTENIbHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

HCIIOJIb30BATh MpUEMbI peIeKCUU IS OLIEHKU CUTYyallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX NPU aHAINU3€ PE3YJIbTaTOB JIEATEIHHOCTH.

IIpunsaTHe cedst M APyrux:

MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;
IPUHUMATh MOTHUBBI U ApI'YMEHTBI JPYTUX IPU aHAJIU3€E PE3YJIbTaTOB EATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMINOKH.

IIpenmerHsbie pe3yabTaThl
10-ii kaace
B mpornecce n3yuenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kki1acce 00yJaromuiicss HAy4UTCs:

JIEMOHCTPHPOBATh HAa MPUMEpPax POJdb U MecTo (hu3uku B (HOPMUPOBAHHMH COBPEMEHHOW HaydHOU
KapTUHBI MHUpA, B Pa3BUTHH COBPEMEHHON TEXHUKHU M TEXHOJIOTHM, B MPAKTHUYECKOW HEATEIHHOCTH
JIIOJIEH;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3yYEHHBIX (HU3UYECKHX MOJeNel: MaTepuaibHas TOUKa,
WHEepIMaIbHasl CUCTEMA OTCUeTa, aOCOJIOTHO TBEPAOE TEJO0, UCATbHBIM ra3, MOJCIH CTPOCHHS Ta30B,
KUJKOCTEH M TBEPIBIX TEJl, TOUCUHBINA AIEKTPUICCKUH 3apsil IPH PEeIIeHUU GU3NIECKUX 3a/1a4;
pacrio3HaBath (U3UYECKUE SIBICHUS (MPOIECChl) U OOBSACHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHHUSI BEIIECTBA M SJIEKTPOJAMHAMHUKUA: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJMHEHHOE ABMKEHUE, CBOOOTHOE MaJCHUE Tell, IBKEHUE MO OKPY>KHOCTH,
WHEPIUs, B3auMoIelicTBre Tel, Tu(dy3usi, OpOyHOBCKOE JBIKEHUE, CTPOCHHE KHUIKOCTEH U TBEPJIBIX
TeJ, W3MEHEHHE Oo0beMa TeNl MpH HarpeBaHUM (OXJIAXKICHUH), TEIUIOBOEC PABHOBECHE, HCIIAPEHUE,
KOHJIEHCAIIWs, TIJIaBJIEHNE, KPUCTAUIN3aIUs, KUTICHUE, BIaXKHOCTh BO3/yXa, MOBBIIICHNE JaBJICHUS raza
IIPU €T0 HArPEBaHHUH B 3aKPHITOM COCYE, CBSI3b MEXKAY MapaMeTpaMu COCTOSIHUS Ta3a B U30MpoIleccax,
AJIEKTPHU3ALUS TEJ, B3aUMOICHCTBUE 3apsi/IOB;

OMKCHIBATh MEXaHMYECKOE JBUKEHHE, HCMIONb3ys (U3MUECKUe BEJIWYMHBI: KOOPAWHATA, MYTh,
nepeMenieHlue, CKOPOCTh, YCKOPEHHME, Macca Teja, CWIa, HUMITYJIbC Tejla, KUHETHYECKas SHEPrusd,
MOTCHITMAIbHAS SHEPIHsl, MEXaHu4ecKas paboTa, MeXaHUYeCKass MOIIIHOCTh; TP ONMKMCAHUH MTPaBUILHO
TPAKTOBAaTh (DM3MYECKHIA CMBICI HMCIOIB3YEMBIX BCIWYHH, WX OOO3HAYCHHUS W CIUHUIIBI, HAXOJUTH
(dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHUHY C IPYTHMH BETMYMHAMU;

ONHCHIBATh HM3yYCHHBIC TEIJIOBBIC CBOWCTBA TEJ WM TEIUIOBHIC SIBIICHUS, HWCIONB3Ys (UINUYCCKUE
BEJIMYMHBI: JIaBIICHUE Ta3a, TeMIIeparypa, CPelHsAsS KUHETHUYECKas SHEPTusl XaOoTUYECKOTO JIBHXKEHUS
MOJIEKYJI, CPEIHEKBAIpaTHUYHAsI CKOPOCTH MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SQHEPTHsi, paboTa
ra3a, Koo(hPHUIMEHT MOJIE3HOTO ACHCTBHUS TEIIOBOTO JBUTATES; IPH OMMMCAHUH ITPABUILHO TPAKTOBATh



(GU3HYECKUH CMBICIT HCIIOJIB3yeMbIX BEIIMYMH, MX O0O3HAUCHHUS W CIWHUILI, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAOINNE JAHHYIO (PU3HUYECKYIO BEIMUNHY C APYTHUMH BETUIHHAMU;

— ONHUCHIBaTh M3yYEHHBIC SJICKTPUYECKHUE CBOMCTBA BEIIECTBA M DIIEKTPUYECKHE SIBJICHHS (TIPOILIECCHI),
UCTIONB3YS (PU3HUYECKUE BEITMUMHBI: SJICKTPHUSCKUAN 3apsifl, ICKTPUIECKOE ITOJIe, HAPSHKEHHOCTD TTOJISA,
MOTEHIIMAN, PAa3HOCTh MOTEHIIMAIOB; IMPU OMHCAHWU TMPABUIBHO TPAKTOBATH (PUIUYECKUI CMBICT
UCTIOJIE3YEMBIX BEJIMYMH, UX 0003HAUCHUS W CAMHHMIIBI; YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIONINE JTAHHYIO
(GU3UYECKYIO BEIMYUHY C APYTUMU BETHUNHAMU;

— aHaJIM3upoBaTh (U3UYECKUE MPOIECCH U SIBICHUS, UCTIOIb3Ys PU3NYECKUE 3aKOHBI U PUHIUIIBL: 3aKOH
BcemupHoro tarotenus, |, 11 u Il 3akonsr HetoToHa, 3aK0H cOXpaHeHUsI MEXaHUYECKON IHEPTUHU, 3aKOH
COXPAaHEHHUS UMITYJIbCa, IPUHIIUI CYNEPIIO3ULIMU CUJI, IPUHIUI PaBHONPABHS MHEPIHUAIBHBIX CHCTEM
OTCYETa, MOJICKYISPHO-KMHETUIECKYI0O TEOPHUIO CTPOCHHUS BEIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CpEIHEH
KHHETHYECKOW SHEPTUHU TEIIOBOTO JBM)KCHHUS MOJICKYJI ¢ aOCOJIFOTHOW TeMIEpaTypou, MepBhId 3aKOH
TEPMOJUHAMHUKH, 3aKOH COXPaHEHUsS SJCKTPUUECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3inyaTh
CJIOBECHYIO (hOpPMYJIUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKEHUE M yCIOBHUsS (TpaHUIIBI, 00JIACTH)
MPUMEHUMOCTH,

— OOBACHATH OCHOBHBIE NPUHLHUIIBI IEUCTBUS MalINH, MPUOOPOB U TEXHHUUYECKUX YCTPOWCTB; pa3inyaTrh
YCIIOBUS MX O€30MMaCHOTO UCTIOIH30BAHUS B TIOBCETHEBHOM KU3HU;

— BBIMOJIHATH IKCIEPUMEHTHI 110 UCCIIEOBAaHUIO (PU3NYECKUX SBJIICHUN U MPOIECCOB C MCIOJIB30BaHUEM
MPSIMBIX U KOCBEHHBIX U3MEPEHUH, TP 3TOM (POpMYITHpPOBAThH MPOoOIeMy/3aady U TUIIOTe3y YIeOHOTO
SKCIIEPUMEHTa, cOOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO O00O0pYJOBaHMS, MPOBOIUTH OMNBIT U
(GbopMyIHUpOBaTh BEIBOJIBI;

— OCYUIECTBJIATH MPSAMBIE W KOCBEHHblE HU3MepeHHs] (U3MYECKHUX BEJIMYMH, MPU STOM BBIOMPATH
ONTUMAJBHBIA CIMOCOO W3MEPEHUs W WCIOJb30BaTh HW3BECTHBIE METOABl OIICHKU TMOTPEUTHOCTEH
W3MEPEHHUI;

— HCCJENOBATh 3aBUCUMOCTH MEXKY (PH3UYECKIMU BEIIMYMHAMHY C HCIIOJIb30BAHHEM IMPSMBIX U3MEPEHHH,
OpU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThl TMOJIYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEIMYHMH B BHUJIC TAOIUI] U TpaHKOB, JIEIaTh BEIBOJIBI 110 Pe3yIbTaTaM HUCCIICIOBAHMS;

— cobmogaTh mpaBuia Oe30MacHOro TpyJda MpU TIPOBEICHHHM HCCIENOBAaHUN B paMKax y4eOHOro
OKCIIEPUMEHTa, Y4eOHO-HUCCIICIOBATEIbCKOW M TPOSKTHOW JACSITENbHOCTH C  HUCIOJIB30BAaHUEM
M3MEPHUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 00OPYIOBAHHS;

— pemaTh pacueTHBIC 3a7a4d C SIBHO 3aJaHHOU (PH3UUECKON MOJIENIBbIO, UCTIONB3Ys (DH3HUECKHUE 3aKOHBI U
MIPUHILIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS 33a4 BBIOUPATh (GU3NUYECKYIO MOJEIb, BBIICIATh (U3NYECKUE
BEJIMYMHBI U (OPMYIIBI, HEOOXOUMBIE JIJISl €€ PEIICHUs, POBOIUTH PACUETHI M OIICHUBATH PEATBHOCTh
MOJTy4YEHHOTO 3HaUeHUs (PU3UUECKOM BEIUYMHBL;

— pemaTh Ka4eCTBEHHBIC 33aJ]a4l: BHICTPAUBAThH JJOTUYCCKH HEMPOTHBOPEUYHUBYIO IIETIOUKY PACCYKICHUH C
OTOPOY Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS;

— HCIIOJIb30BATh NIPH PEIICHUH YICOHBIX 33724 COBPEMEHHBIC HH(POPMAITMOHHBIC TEXHOIOTHH TSI TIOUCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIMU U MPEACTABICHUS y4eOHOW U HAYYHO-TIOMYJISIpHOM nH(popManmu,
MOJTyYEHHOW U3 Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH IMOTYyIaeMyt0 HH(OPMAIIUIO;

— TMPUBOJAUTH TPHUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— HCIIOJIb30BAaTh TEOpPETHYECKHE 3HaHUA MO0 (U3MKEe B TOBCETHEBHOW KHU3HU sl oOOecredeHus
0€30IMacHOCTH TIPH OOpalieHHH ¢ TpUOOpaMU M TEXHUYCCKHUMH YCTPONCTBAMH, JUISI COXpPaHCHHS
3JI0POBBS U COOJIIOICHUSI HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPYIKaIOIIeH Cpee;

— paboTaTh B TPYIIE C BBIMOJHCHUEM PA3IMIHBIX COIUAIBHBIX POJICH, IJIaHUPOBATh PaOOTy TPYIIIBI,
palMoHANIbHO paclpeeNaTh 00s13aHHOCTH U IIAHUPOBATh ACSITENLHOCTh B HECTAH/IAPTHBIX CUTYAIIHIX,
aJICKBATHO OIICHWBATH BKJIAJ KQXKIOTO M3 YIaCTHUKOB TPYIIIEI B PEIICHUE PACCMATPUBAEMOM TIPOOIIEMBI.

11-ii kaacc

B mpornecce m3yuenns kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce 00yJaromuiicss HAy4UTCS:

— JIEMOHCTPHpPOBATh Ha MpUMeEpax pojib U MecTo (Gu3UKH B (OPMUPOBAHUU COBPEMEHHON HayYHOU
KapTUHBI MHpa, B Pa3BUTUH COBPEMCHHOW TEXHHKH W TEXHOJOTHH, B MPAKTHYCCKOW EATCIBHOCTH
JIOJIeH, IETOCTHOCTh U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

— YYHTHIBATh TPAHUIIBI TPUMEHCHHUS N3YYCHHBIX (DH3UUECKUX MOJIEIICH: TOUCUHBIN dJICKTPHISCKUN 3apsij,
Jy4 CBETa, TOUCYHBI HCTOYHHUK CBETA, siIEpHAs MOJIENb aTOMa, HYKJIOHHAs MOJIeTTb aTOMHOTO sifipa Mpu
penreHnn GU3NYSCKUX 3a/1a4;

— pacrno3HaBaTh (pU3MUECKHE SABIEHUS (MPOLIECCHI) U OOBICHATH UX HA OCHOBE 3aKOHOB 3JIEKTPOIUHAMUKHU
¥ KBAaHTOBOW (PU3WKH: AJICKTPUYECKAsT MPOBOJUMOCTb, TEINIOBOE, CBETOBOC, XMMHUYECKOE, MATHUTHOE



JIEMCTBUS TOKA, B3aMMOCHCTBUE MAarHUTOB, AJIIEKTPOMArHUTHAS. MHAYKIHS, eHCTBUE MATHUTHOTO TIOJIS
Ha TIPOBOJIHHK C TOKOM U JABIDKYITUICS 3apsiI, SJICKTPOMAarHUTHBIE KOJIeOaHHsI ¥ BOJHBI, TPSIMOJIMHEITHOE
pacrpocTpaHeHHE CBETa, OTpaXeHUe, IpeioMiIeHue, UHTephepeHus, T paKIHs 1 MOJIIpU3alMs CBETa,
nucriepcust cBeta, poroanextpuueckuii d3hdext (dhoTorddekr), cBeToBOE HaBICHUE, BOZHUKHOBEHHE
JMHEHYaTOro CIEeKTpa aToMa BOJI0PO/1a, €CTECTBEHHAs! M HCKYCCTBEHHAs paJIMOaKTHBHOCTD;

OTIMCHIBATH N3yYCHHBIE CBOMCTBA BEIIECTBA (JIEKTPHUECKUE, MATHUTHBIC, ONTHYECKHUE, DIIEKTPHUECKYIO
IPOBOJUMOCTD Pa3IMYHBIX CPEl) U AJICKTPOMArHUTHBIC SBJICHUS (MPOLIECCHI), UCMOIB3Ys (hU3UUYECKHe
BEJIMYMHBI: JJEKTPUYECKUN 3apsil, CHJIa TOKa, OJJIEKTPUYECKOE HaIpsDKeHHe, DIEKTPHUYecKoe
COIIPOTHBIICHHUE, PA3HOCTh MOTEHIIMAJIOB, JICKTPOIBUKYIIAs CHIIa, padoTa TOKa, UHAYKIUS MAaTHUTHOTO
noJisi, cuiia Amnepa, cuna JlopeHia, MHAYKTUBHOCTD KaTYILKH, SHEPTUS AJIEKTPUUECKOTO0 U MAarHUTHOTO
HoJIeH, Mepuoa M 4YacToTa KoyiebaHui B KoJeOaTeNIbHOM KOHTYpeE, 3aps] M CWiIa TOKa B Ipolecce
rapMOHMYECKHX 3JIEKTPOMArHUTHBIX KosieOaHu, POKyCHOE pacCTOSIHUE U ONTHYECKas cujla JMH3bL, IPU
ONMCAaHUM TMPABUIBHO TPAKTOBATH (PU3UYECKHIA CMBICI HUCHOIb3YEMbIX BEIWYHMH, UX 0003HAUCHHS H
€VHUILIBI, YyKa3bIBaTh (OPMYJbI, CBS3bIBAIONIME MJAHHYIO (U3NYECKYI0 BEIUYUHY C JIPYTUMU
BEJIMYMHAMU;

ONMCHIBATh U3YUYECHHbIC KBAHTOBBIE SBJICHUS U MPOLIECCHI, UCIOJIB3YS (PU3NUECKHE BEIMYUHbBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBETa, JYHEPrHs M HMMITYJIbC (HOTOHA, MEPHOA
MOJTypacmaja, SHePTus CBA3M aTOMHBIX Siiep, IPH OMMCAHUU MPAaBUIILHO TPAKTOBATH PU3NYECKHUI CMBICIT
UCTIOJIb3YEMBbIX BEJIMYMH, UX 0003HAUCHHS M €JUHUILIBI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(bu3nYeCKyI0 BEIMYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIIATH 3HaUeHHE (PU3NUECKON BETHMUNHBL,
aHATM3UPOBaTh (PU3MYECKHE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (pU3MUYecKre 3aKOHBI ¥ IPUHLIUIIBL: 3aKOH
Oma, 3aKOHBI TIOCTIEI0BATENBHOTO U MApaIJIEIbHOIO COEIMHEHHSI IPOBOJHUKOB, 3aK0oH [[xoyna—Jlenua,
3aKOH 3JEKTPOMAarHUTHOW HMHIYKIMM, 3aKOH MPSIMOJMHEHHOTO paclpoCTpaHEHHs CBETa, 3aKOHBI
OTpakKeHUs CBETa, 3aKOHBI MPEJOMJICHUS CBETa, ypaBHeHue OuHmTelHa ans ¢oTtorddekra, 3aKkoH
COXpaHEHHS SHEPTHH, 3aKOH COXPAHEHHUSI UMITYJIbCa, 3aKOH COXPAHEHUS dJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpaHEHHS MacCOBOT0 YHUCIIa, OCTYNaThl bopa, 3aKk0H paJloakKTUBHOTO paciaja, Mpy 3TOM pa3inyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MAaTEeMAaTUYEeCKOE BBIPAKEHHUE M YCIIOBHSI (IpaHMIIbI, 00IaCTH)
MPUMEHUMOCTH;

OTIpeNIeNIATh HAIpaBJICHNE BEKTOPA MHIYKIIMA MarHUTHOTO TIOJIsl IIPOBOJAHMKA C TOKOM, CHJIBI AMIiepa u
cunel JlopeHiia;

CTPOUTH U OIMCHIBATh N300paKEHHE, CO3AaBAEMOE TUIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBITIOJHATH SKCIIEPUMEHTHI M0 MCCIEA0BAaHUIO0 (PU3NUECKHUX SBICHUI U MPOLIECCOB C MCIOIb30BaHUEM
IPSMBIX U KOCBEHHBIX U3MEPEHUI: MTPH 3TOM (POPMYIHPOBATH MpobIeMy/3aaady U THIoTe3y y4eOHOTro
DKCIIEPUMEHTa, CcOOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO O00O0pYJOBaHMS, MPOBOJIUTH OMNBIT U
(GbOopMyIHPOBATH BEIBOJIBI;

OCYIIECTBIISATh MpPSIMbIE M KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEJIUYUH, MPU 3TOM BBIOHpATh
ONTUMAIIBHBIA CIOCO0 WM3MEpPEHHs W UCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH ITOTPEIIHOCTEH
W3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIMYUH C MCIOJIB30BAHUEM MPSAMBIX M3MEPEHHUN: MPH 3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCHpPOBATh pE3yJbTaThl IOJYYEHHON 3aBUCUMOCTH (U3UUYECKUX
BEJINYMH B BUE TaOIHIl U rpauKoB, 1e1aTh BBIBOKI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

coOnrofaTh MpaBwia 0€30MacHOr0 TpyAa MpU TMPOBEACHUM HCCIENOBaHUM B pamMKax y4eOHOTo
IKCIEPUMEHTa, y4eOHO-MUCCIIEAOBATEILCKOM H  TPOEKTHOW JEATENIbHOCTH C  HCIOJIBb30BaHUEM
M3MEPHUTENBbHBIX YCTPOUCTB U J1a0OPATOPHOTO 00OPYIOBAHHUS,

pemaTh pacueTHbIE 33aJauu C SBHO 33JaHHOW (PH3MUECKON MOAETBIO, UCTIONB3Ys (PU3NIECKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4 BBIOMPATh (GU3NYECKYIO MOJIEIb, BBIICIATh GU3NYECKUE
BEJIMYMHBI U (HOPMYJITBI, HEOOXOAUMBIE JUISI €€ PeIICHUs, TIPOBOJUTH PACUeThl U OIICHUBATh PEATHHOCTD
MOJTy4YEHHOTO 3HaUYCHUs (PU3UUECKOIN BEIIUYMHBL;

pemaTh Ka4eCTBEHHBIE 3a7[aui: BEICTPAUBATh JIOTHYECKU HETIPOTUBOPEUHBYIO LIEMOYKY PACCYKIECHHUH C
OMOPOH HA U3yYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHE SIBIICHUS;

UCTIONIB30BaTh MPH PEIICHUN YIeOHBIX 3a7]a4 COBPEMEHHbBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIMU U TPEICTABICHUS yueOHOW U HAYYHO-TIOMYJSIpHOM nH(popmanmu,
MOJTYYCHHOM M3 PA3JIMYHBIX UICTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH(POPMAIIHIO;
OOBSACHATH MPUHIIMIIBI JEHCTBHS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB, Pa3inyaTh YCIOBUS UX
0€301acHOT0 UCIIOIB30BAHUS B TIOBCEAHEBHOM KU3HH;

MPUBOIUTH TPUMEPHI BKJIAa POCCUUCKUX M 3apyOEKHBIX YYECHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BSICHEHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;



— HCIIOJIb30BAaTh TEOPETHYECKHE 3HAaHHUA MO (U3MKEe B TOBCEIHEBHOM XKHU3HU [Uid oOecredeHus
Oe3o0macHOCTH MpH oOpalieHuH ¢ NpubopaMu M TEXHUYECKHUMH YCTPOMCTBaMH, JUIsl COXpaHEHHs
3JI0pOBbsI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT 0 TIOBEACHHUS B OKpY KaroIlel cpese;

— paboTaTh B IpYIIE C BBINOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MIaHUpPOBaTh pabOTy TPYIIIBI,
palMOHATIBHO PACIIPEENIATh 003aHHOCTH U TUIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIHSIX,
aJIeKBaTHO OLIEHMBATh BKJIAJ KaX0T0 U3 YUaCTHUKOB IPYIIIIBI B pELICHHE pacCMaTpUBaeMON MPOOIEMBI.

TemaTn4yeckoe MIaHUPOBaHUE

10-ii kJIacc
Kosan4yecTBo 4acos JJIeKTPOHHbIE

HaumenoBanue (madposbIe)

Ne n/n | pazpienion u rem Beero | KOHTPOabHbIE | TIPAKTHYECKHE | oGpazopaTenbHbie
nporpamMmel padoThI padoThI pecypebt

Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

1.1 DH3HKa H METOAEL 2 https://m.edsoo.ru/7f41bf72
HAYYHOTO MO3HAHUS

Hroro no pazneny 2

Pa3znen 2. MEXAHUKA

2.1 Kunemarunka 5 https://m.edsoo.ru/7f41bf72

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

2.3 3aKOHbI COXpAHCHNA B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHUKe

Hroro no paszneny 18

Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUNHAMMUKA

OCHOBBI MOJIEKYJISIPHO-

YACOB IIO [TIPOTPAMME

3.1 - 9 1 https://m.edsoo.ru/7f41bf72
KHHCTUYICCKOU TCOPUHN

3.2 Ocrogel 10 1 https://m.edsoo.ru/7f41bf72
TCPMOAUHAMUKN
AFpCFaTHBIe COCTOSAHUA

3.3 BemecTBa. Da3oBbie 5 https://m.edsoo.ru/7f41bf72
IEPEX0bI

Hroro no pazneny 24

Paznen 4. QJIEKTPOJANHAMUKA

4.1 DneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/7f41bf72
IlocTossHHBIM

4.2 DJICKIPHACCIIH TOK. 12 1 1 https://m.edsoo.ru/7f41bf72
Toxku B pa3inn4HbIX
cpenax

Hroro no pazneny 22

[ToBTOpenue 2 https://m.edsoo.ru/7f41bf72

OBIIEE KOJIMYECTBO 68 4 4
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KJIacceC
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KogunuecTBo yacoB

DJIEeKTPOHHbIE

Ne HaumeHnoBaHnue pa3aesion (mudpoBbie)
n/m | ¥ TeM NporpaMmblI Beero Kontpoarnsie | [IpakTHieckue | ogpasoparenbubie
padoThI padoThI pecypebl

Paznen 1. JIEKTPOANHAMUKA
MarnuTtHOe ToJe.

1.1 | DnexTpomarHurtHas 11 1 3 https://m.edsoo.ru/7f41c97c
WHAYKIHS

Hroro no pazneny 11

Pa3nen 2. KOJIEBAHUS U BOJIHbBI
Mexanuueckue u

2.1 | >7meKTpOMarHUTHBIC 9 1 https://m.edsoo.ru/7f41c97c
KoseOaHus

2.2 Mexamieckie 5 1 https://m.edsoo.ru/7f41c97c
AJIEKTPOMATHUTHBIC BOJTHBI

2.3 | OnTuka 10 3 https://m.edsoo.ru/7f41c97c

Htoro no paznemny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJILHOCTH

3.1 ii?;j’;‘;iiﬁﬁig;ﬁicm 4 1 https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

Paznen 4. KBAHTOBAS ®PU3UKA

4.1 DTIEMEHTI KBAHTOBOH 6 https://m.edsoo.ru/7f41c97c
OTITHUKHU

4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f41c97c

4.3 | ATomHOE s1IpO ) https://m.edsoo.ru/7f41c97c

Hroro no pasneny 15

Paznen 5. 9JIEMEHTbBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 ?i;héz)H;;;I?;TPOHOMHH 1 7 1 https://m.edsoo.ru/7f41c97c

Hroro no pasneny 7

Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 | OGo6maromiee NOBTOpEHHE 4 https://m.edsoo.ru/7f41c97c

Wroro no paszneny 4

[ToBTOpEHME 3 https://m.edsoo.ru/7f41c97¢

OBIIEE KOJIMYECTBO YACOB 68 4 7

1O ITPOTPAMME

HpOBepﬂeMLIe Tpeﬁ()BaHI/Iﬂ K pedyjbTarTaM 0CBOCHUSA OOII u 31eMeHThbI CoaepKaHnud

10-it k1ace

IIpoBepsiemble TpeOoBaHus K pe3yabTaTam ocBoenus OOII
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Kon
NpoBepPsIEMOro
pe3yJbTrara

IIpoBepsiemble npeaAMeTHBIE PE3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpamMMbl cpeHero o0ero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha MIPUMEpPaxX Poiib U MECTO PU3UKH B (POPMHUPOBAHUH
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B PA3BUTHUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTH, B TPAKTUYECKOU JIEITEIBbHOCTH JTIOJICH

10.2

Y4YUTBIBaTh TPAHUIIBI TPUMEHEHHS N3YUYEHHBIX (DU3UUIECKUX MOICIICH:
MaTepHuaibHas TOUKa, HHepIHaibHas CUCTeMa OTcueTa, abCOJIIOTHO TBEPOE TN,
HJeabHBIN Ia3; MOJEIN CTPOCHUS Ia30B, KUAKOCTEN U TBEPIBIX TEJ, TOYCHUHBIN
JIEKTPUUECKUM 3apsj - MpH pelieHNH GU3NIecKuX 3a1a4

10.3

PacnioznaBate pusmveckue siBieHus (IPOIecCchl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJISIPHO-KUHETUIECKOW TEOPUH CTPOCHUS BEIIECTBA U
ANEKTPOAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEITHOE ABM)KEHUE,
CcBOOOIHOE TaJIeHUe Tell, IBIKEHUE TI0 OKPYKHOCTH, HHEPITHS, B3aUMOICHCTBUE
ten; auddy3us, OpOyHOBCKOE TBMKEHUE, CTPOCHHE KUIKOCTEH U TBEPABIX TEll,
M3MEHEHHE 00beMa TeJl MPY HarpeBaHUM (OXJIAXKIEHUH ), TETUIOBOE PaBHOBECHE,
ucrnapeHue, KOHIeHcalus, IIaBjieHe, KpUCTaIN3alus, KUIIeHUe, BIaKHOCTh
BO3/lyXa, MMOBLIIICHUE JaBIICHUS Ta3a IPU €r0 HATPEBAHUH B 3aKPBITOM COCYIIE,
CBSI3b MEXKIYy apaMeTpaMH COCTOSIHUSA ra3a B U30MpPOIIeccax; dJEeKTPU3aus Tell,
B3aUMO/JICVCTBUE 3apsA 0B

104

OnuchIBaTh MEXaHUUECKOE JABMIKEHUE, UCTIONbB3YS (PU3NUYECKUE BEIINUUHBI:
KOOPJIMHATA, ITyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cuia,
HMILYJIbC T€JIa, KWHETUYECKas SHEPrUs, IOTCHIUAIbHAS YHEPIUsl, MEXaHUYECKas
paboTa, MexaHMYECKasi MOIIIHOCTh; MPY ONMHMCAHUU PABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICIT UCTIOJIb3YEMBIX BEJTMUNH, UX 0003HAUEHUS U €AUHUIIB,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOLINE TaHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU
BEJIMYMHAMU

10.5

OmnuchIBaTh N3y4YCHHBIE TEIUIOBBIE CBOWCTBA TEJ U TETUIOBBIC SIBIICHMUS, HCTIONIB3YSI
¢u3nveckre BEIIMYMHBL: JaBICHUE ra3a, TEMIepaTypa, CpeIHssI KHHETHYeCKas
SHEPTHs XaOTHYECKOTO ABMKCHUS MOJICKYJI, CPETHEKBAIPaTHIHAsI CKOPOCTh
MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEPTHsI, padoTa rasa, Ko3puIHeHT
MOJIE3HOTO JAEHCTBHUS TETUIOBOTO IBUTATENIS; IPU ONMMCAHUK IPABHIBLHO TPAKTOBAThH
(bu3N4eCKUil CMBICIT UCTIONIb3YEMBIX BEJTMUUH, UX 0003HAUEHUS U €AUHUIIB,
HaXOJHUTh GOPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIUYHNHY C JPYTUMHA
BEJIMYMHAM

10.6

OnuceIBaTh U3Y4YEHHBIE JIEKTPUUECKHAE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sIBJIEHUS (TIPOLIECCHI), UCIONB3YS (PU3NYECKUE BETMUUHBL: AIEKTPUUECKUH 3apsi,
NEKTPUYECKOE 110JI€, HAPSHKEHHOCTD T10JIs1, NOTEHIMAJI, Pa3HOCTh IIOTEHIIUAJIOB;
IIPU ONMCAHUU NPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT HCIIOJIb3YEMbIX BEITHUYMH,
ux 0003HAUCHHS U €IMHUIIBI; YKA3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE TAHHYIO
(GU3NYECKyI0 BEIMYHUHY C APYTMMHU BEIUUYMHAMU

10.7

aAHATM3UPOBATH (PU3UICCKHEC IMPOIIECCHI U SBIICHUS, HCIIOJIb3YS (PH3NIECKIE 3aKOHBI
Y TIPUHITUIIBL: 3aKOH BceMupHOTO TaroteHus, I, Il u 11l 3akonsr HeroTOHA, 3aK0H
COXPAHCHUS MEXaHMUYECKOHN SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHIIHIT
CYNEPIIO3UIIMU CHUJI, IIPUHIIAI PAaBHONPABUS MHEPIIUATBHBIX CUCTEM OTCUCTA,
MOJICKYJISIPHO-KUHETHYECKYIO TEOPHUIO CTPOCHHUS BEIIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHel KHHETUYECKOW SHEPTUH TEIUIOBOTO JABMKEHHSI MOJIEKYJI C a0COIFOTHOM
TEMIIEPATypPOH, MEPBBIA 3aKOH TEPMOAMHAMHKH; 3aKOH COXPaHEHUS JICKTPUICCKOTO
3apsia, 3aKoH KylloHa; mpu 3TOM pa3inyarh CIOBECHYIO (OPMYITHPOBKY 3aKOHA, €T0
MaTeMaTHYECKOE BBIPAKCHHUE U YCIOBHS (TPaHUIIBI, 0071aCTH) TPUMEHUMOCTH




10.8

OOBACHATH OCHOBHBIE MPUHITUIIBI ACHCTBHSI MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS UX OE30MACHOTO UCIIOJIb30BAHUS B IIOBCETHEBHOM
KU3ZHU

10.9

BBIMONMHATE 3KCIIEPUMEHTHI TI0 UCCIIEIOBAHHUIO (DU3MYECKUX SIBICHUH U TIPOIIECCOB C
WCIIOJIb30BaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; TPH 3TOM (POPMYITHUPOBATH
npobiemy (3a1a4y) ¥ TUIIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOUpaTh YCTAHOBKY M3
MIPEITIOKEHHOTO 000PYAOBaHNUS, IPOBOJAUTH OMBIT ¥ (POPMYITHUPOBATEH BHIBOIBI

10.10

OcyiecTBIATh MPsIMbIE U KOCBEHHBIE U3MEPEHHSI (PU3NUECKUX BEITUYUH; IPH STOM
BBIOMPATh ONTUMAJIbHBIN CIIOCO0 M3MEPEHUS U UCTIOIh30BaTh U3BECTHBIE METOIbI
OLIEHKH NOTPELIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (PU3MUECKUMH BETMUYNHAMMU C HCIIOJIb30BaHUEM
NPSIMBIX U3MEPEHHIL; IPH ’TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yabTaThl HOJYYEHHOH 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJIE TaOIUI U
rpaduKoB, JeNaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

10.12

Cobronath npaBuiia 6€30acHOrO TPyAa MPU MPOBEAECHUH UCCIIEOBaHUI B paMKax
y4e0HOTr0 SKCIIEPUMEHTA, YUeOHO-UCCIIEI0BATEILCKON U MPOEKTHON AESITENIHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOUCTB U JIAOOPaTOPHOro 000pyIOBAHUS

10.13

Pemath pacueTHble 3a/1a4M ¢ IBHO 33JJaHHON (PU3MUYECKOI MOJIEIIbIO, UCTIOB3YS
(bu3nyYecKre 3aKOHBI U IPUHIIUAIIBI; HA OCHOBE aHAIM3a YCJIOBUS 33/1a4H BHIOMPATH
(bu3nYECKyI0 MOJIENb, BHIACTATH (GU3UYECKUE BEIMUUHBI U (HOPMYIIbI, HEOOXOIUMBbIE
JUTS €€ pelIeHUs], IPOBOUTE PACUETHI M OLICHUBATh PEATbHOCTh MOJIYYEHHOTO
3HaYeHUS (PUZNYECKON BETUUMHBI

10.14

Pemrate kauecTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HETIPOTHBOPEUUBYIO
LEMOYKY PaCCyKJICHUH ¢ OMOPOii Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznvecKue SIBICHUS

10.15

Vcnonp30BaTh NpH pelIeHNH YIeOHbIX 3a7]ad COBPEMEHHbIE MH(POPMALIMOHHBIC
TEXHOJIOTMH JUIsl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUHU U IIPEACTABICHUS
y4eOHOI 1 HAyYHO-TIONYJISIPHONM HH(POPMAIINH, ITOTYyYeHHON U3 pa3IMYHbIX
HCTOYHUKOB; KPUTUYECKU aHAJIU3UPOBATh MOJy4yaeMyto HH(POpMaLuio

10.16

[IpuBOIUTE IPUMEPHI BKJIAJIa POCCUMCKUX U 3aPYOEKHBIX YUCHBIX-(DHU3HKOB B
pa3BUTHE HAYKH, 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTUH

10.17

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS IO (PU3UKE B TIOBCETHEBHOM KHU3HM IS
obecneyeHus: 6€30MaCHOCTH IIPU OOPALIEHHUH C TPUOOPAMH U TEXHUUYECKUMHU
yCTpOICTBaMHU, JUIsl COXpAHEHMSI 3710POBbsI U COOIIOIEHHSI HOPM 3KOJIOTMYECKOI0
MIOBE/ICHUS B OKpYXalolleH cpene

10.18

PaGotats B rpymie ¢ BBINOIHEHUEM Pa3IMUHbIX COLIMAIBHBIX POJIeH, MIIaHUPOBAThH
paboTy rpymIbl, palMoOHAIBFHO PACHpPEesATh 00S3aHHOCTH U IIJIAHUPOBATh
NEeATENbHOCTh B HECTAaHAAPTHBIX CUTYyalUsX, aICKBaTHO OLICHUBATh BKJIAJT KaKIOTO
13 YYaCTHUKOB I'PYMIbI B pELIEHHE pacCMaTpUBaeMOM poOIeMbl

11 0BECPACMbBIC 3JICMEHTDBI COACPKAHUSA

Kon Kox nposepsiemoro
pasaesia |3JieMeHTa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAaHUSA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUWA

®dusmka - HayKa O IIpHupoac. HaquLIe MCTOABI TIO3HAHUA

1.1 OKpy>karo1iero Mupa. Posib akciepumMeHTa U TEOpUU B IpoIiecce

MO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (pHU3UKe




1.2

MopenupoBanue (pu3NYECKHX sIBIEHUH U nporeccoB. Hayunbie
runotre3sl. Pu3ndeckre 3aK0HbI U TEOPHUH. [ paHHUIIBI TPUMEHUMOCTH
¢usnueckux 3akoHoB. [IpuHIMn cooTBeTcTBUA. PO M MecTO Pu3HNKH
B (hOpMHUPOBAHUU COBPEMEHHOM Hay4YHOH KapTUHBI MUpa, B
IIPAKTHUYECKOH NEATEIbHOCTH JII0AEN

MEXAHHKA

2.1

KMHEMATHUKA

2.1.1

Mexanu4deckoe JABUKCHUC. OTHOCUTENHLHOCTh MEXaHUYCCKOIO
JABWOKCHUA. Cucrema orcuera. TpaeKTOpI/IH

2.1.2

[Tepemenienue, CKOPOCTh (CpEeIHsISI CKOPOCTh, MTHOBEHHASI CKOPOCTD )
Y YCKOPEHHUE MATEPUaIbHON TOYKH, UX MPOEKIIMH HA OCU CUCTEMBI
koopauHat. Ciio)kKeHHe MePEeMEeIIeHUN U CJI0KEHUE CKOPOCTEH

2.1.3

PaBHOMEpPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JABUKCHUE.
I'paduku 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U
IIEPEMEILCHUS MAaTEPUAIBHON TOYKH OT BPEMEHHU

2.14

CBobOoaHoe najzienne. Y CKoOpeHrne cBOOOHOTO NMaieHUs

2.15

KpuBonunerinoe nprxenue. PaBHoMepHOE JBHKEHUE MAaTEPUATBHOM
TOYKH IO OKPYKHOCTU. YTJIOBAsi CKOPOCTbh, JIMHEIHAsI CKOPOCTb.
[Tepuox u yacrota. LleHTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

TexHuyeckue ycTponCTBa: CIIUIOMETP, ABHKEHHUE CHAPSAIOB, LICTTHBIC
U pEMEHHBIE Nepeaun

2.1.7

[IpakTuyeckue pabotel. i3MepeHne MrHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOIIEHUS MEXAY IYTSIMHU, IPOIIEHHBIMH TEJIOM 32
II0CJIE0BATENbHbBIE PABHBIE IIPOMEKYTKH BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBH)KEHUU C HaYaJIbHOM CKOPOCTbHIO, PaBHOM HYIIIO.
N3ydyenue nBuxeHMs Mapyuka B BA3KOW XKUAKOCTH. M3yuenue
JIBYDKEHUS Tena, OpOLIEHHOTO TOPH30HTAIEHO

2.2

TIMHAMUKA

2.2.1

[Tpuniun otHocuTensHocTH ["anunes. [lepBriit 3akoH HeroToHA.
HNuepuumanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [lpuHnun cynepno3uumuy cuil

2.2.3

Bropoii 3akon HeroTOHA 1719 MaTepuaibHOM TOYKU B MHEPIIUATIBHOM
cucteme otcuera (MCO). Tperuit 3akon HproToHa /17151 MaTepuaibHBIX
TOYEK

2.2.4

3akoH BceMupHoro tsarorenus. Cua tsoxectu. [lepas kocmuueckas
cKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHUs CKOJILKEHUS U CHIIa
Tpenus nokost. Koo duuuent tpenus. Cusia CONpoTUBICHUS TPU
JBUKEHHUHM TeJa B KUAKOCTU WM ra3e

2.2.7

HOCTyH&TGJ’IBHOC " BpallaTCJIbHOC ABHUKCHUC a0COJIFOTHO TBEPAOTro
TCIIa

2.2.8

MoMEHT CHJIbI OTHOCUTENBHO OocH BpamieHus. [1neuo cumbl. YcnoBus
paBHOBecus TBepaoro tena B MCO

2.2.9

Texuanaeckue YCTpOfICTBa: MOAIIHUITHUKH, IBUKCHHUE NCKYCCTBCHHBIX
CIIYTHUKOB




[Ipaktuueckue padbotsl. M3ydyeHue ABmkeHUs OpycKa o HAaKIIOHHON
IUIOCKOCTH IIOJ IEUCTBUEM HEeCKOJILKHUX cuil. MccienoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B ehOpMUPyEeMOit

2.2.10
NPYKWHE U PE3HHOBOM 00pas3iie, OT BETMYUHBI UX AepopMarium.
HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO Tela, HMMEIOIIETO OCh
BpAIICHUS
3AKOHbBI COXPAHEHNW S B MEXAHUKE
231 Nmnynbec MaTepuanbHONW TOYKH, CUCTEMbI MaTEpUAIIbHBIX TOUEK.
e HNMnynbec cuibl 1 M13MEHEHUE UMITYJIbCA TETA
2.3.2 3akoH coxpaneHnus umiyibca B MCO. PeakTuBHOE ABMKEHNE
2.3.3 PaGora cunbl
234 MOoIHOCTE CHIIBI
235 Kunernueckas sHeprust MaTepuaibHON TOUKH. Teopema o
h KMHETUYECKOU DHEPIUu
[TorenuunanbHast sHeprus. l[loTeHnnanbHas SHEPrUst ynpyro
2.3 2.3.6 neGpopMHUpOBaHHON NPY>KUHBL. [loTeHIIMaNbHAs SHEPTUs Tea BOIMU3U
MOBEPXHOCTU 3eMJTU
[ToreHnmanbHbIE 1 HEMOTEHIUAIBHBIE CHITBL. CBSI3b pabOTHI
2.3.7 HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKON SHEPIUU
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuyeckue yCTpouCTBa: IBUKEHUE PAKET, BOAOMET, KOIIED,
s MPY>KUHHBIN TTUCTOJIET
[IpakTrueckue paboThl. U3yueHnue cBsI3u CKOPOCTEM TeJ IpH
2.3.10 Heyrnpyrom yaape. MccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHHUEM
MEXaHHUYECKOW IHEPTUU Tea
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVYJIAAPHO-KMHETUYECKOUM TEOPUU
OcHOBHBIE TIOJIOKEHUS] MOJIEKYJIIPHO-KMHETUYECKOMN TEOpHUH.
3.11 Bpoynosckoe nBmwxenue. Auddysus. Xapakrep ABUKESHUSI U
B3aMMOJEMCTBHSI YACTHI] BELLIECTBA
312 Mopenu cTpoeHus Ta30B, KHUIKOCTEH M TBEPIBIX TeT U 00bSICHEHUE
o CBOWCTB BEIIECTBA HA OCHOBE 3TUX MOJIeIeH
3.1.3 Macca monekyin. KonndectBo BemectBa. [loctosiHaas ABoraapo
314 TenmoBoe paBHOBecue. TemnepaTtypa u ee uamepenue. [lkana
3.1 - temreparyp Llenbcus
315 Mopenp uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
o KMHETUYECKOW TEOPUH UICAIBHOIO ra3a
316 AbGconoTHas TeMnepaTypa Kak Mepa cpeiHe KUHeTHUECKOW IHEePTUn
o TEIUIOBOTO JBMXEHUS yacTull ra3a. [llkamna remneparyp KenbBuna
3.1.7 VYpasnenue Knaneiipona - Menzaeneena. 3akoH JlanbToHa
318 I"a30BbIe 3aKk0OHBI. M30Mponiecchl B HeaabHOM rase ¢ MOCTOSTHHBIM
o KOJIMYECTBOM BEIIECTBA: M30TEPMa, U30X0pa, n3o0apa
3.1.9 TexHudeckue ycTpoicTBa: TEpPMOMETP, OapoMeTp




[IpaxkTuyeckue paboTel. I3mMepenue Macchl Bo3ayXa B KIacCHOU

3.1.10 KoMHate. MccnenoBanue 3aBUCUMOCTH MEKTy TTapaMeTpaMu
COCTOSIHUS pa3peKeHHOT0 Ta3a
OCHOBbI TEPMOAMHAMMUKN
321 TepmoanHaMuueckas cucteMa. BHyTpeHH:s sHEPrus
o TEPMOJIMHAMUYECKON CHCTEMBI U CITIOCOOBI €€ U3MEHEHUS
329 KonnuectBo Termnotel u paboTta. BHyTpeHHsS SHEpTUsi 0JHOATOMHOTO
o UJCAIBHOIO rasa
Bunsl Teronepenayn: TemI0NPOBOIHOCTD, KOHBEKIINS, U3Ty4eHHE.
3.2.3 TemmoeMkocTh Tea. Y IelnbHas TEINIOEMKOCTE BellecTa. Pacuer
KOJIMYECTBA TEIUIOTHI MPH TeIUIonepeaayde
[TepBsiii 3aKoH TepMoarHaMUKH. [IpuMeHeHre nepBoro 3aKkoHa
3.24 TEPMOJIMHAMUKH K n3onpoueccam. ['papuueckast HHTEpIIpeTanus
3.2 paboThI Taza
TennoBbie MamuHbL. [[pUHIUIIEI AEACTBHS TEIJIOBBIX MAIIUH.
325 [IpeoOpa3oBanus SHEPTUU B TEILIOBBIX MamnHaxX. Koadduiuent
o nosiesHoro neictus (manee - KI1/1) TeruoBoit mammnst. [ukn Kapao
u ero KITJI
Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh Mpo1ieccoB B
3.2.6 npupojie. TernoBsie ABUTATEIH. DKOJOTUICCKUE MTPOOIEMBI
TEIUIODHEPTeTHKHU
327 TexHuyeckue ycTpoHCTBa: IBUraTeNIb BHYTPEHHETO CTOPaHMUs,
o OBITOBOM XOJIOIUIBHUK, KOHTUITHOHEP
3.2.8 [IpakTuueckue padboTsl. i3MepeHne yaenbHO TermI0eMKOCTH
ATPETATHBIE COCTOSAHNW A BEILIECBA. ®A30BbIE [IEPEXO/IbI
[TapooOpazoBanue u koHaeHcanus. Vcriapenue u kurenue. Y ieiapHas
3.3.1 TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUIIEHUS OT
JIaBJICHUS
332 AOCom0THAs M OTHOCHUTEIbHAS BIIAXKHOCTh BO3yxa. HachIeHHbII
e nap
333 Teepnoe teno. Kpucrammmueckue u amopdHbIe Tena. AHU30TPOIHS
3.3 h CBOMCTB KpucTa/uioB. JKujakue kpuctauibl. COBpeMEHHbIE MaTepUabl
334 [InaBnenue u KpuctauM3anus. Y aelbHas TEIUIOTa IJIaBJICHHUS.
e Cybnumarust
3.35 VYpaBHeHHe TemIoBoro 6agaHca
TexHuyeckue yCTpOHCTBA: TUTPOMETP U IICUXPOMETP, KAIOPUMETD,
3.3.6 TEXHOJIOTMH IOJIy4E€HHSI COBPEMEHHBIX MaTEpUaoB, B TOM YHUCIIE
HaHOMAaTEpHAaJIOB, U HAHOTEXHOJIOTUHI
3.3.7 [IpakTuueckue padotsl. I3MepeHue BIaX)HOCTH BO3AyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
41 411 DIeKTpu3aius Teil. DICKTPUYECKUN 3apsij. [IBa BUla 3JEKTPHUUECKUX
' o 3apsi/ioB
412 [IpoBOAHMKH, AUDIIEKTPUKHU U MOTYIPOBOJHUKH




413

3aKoH COXPAaHCHUS SJICKTPUICCKOTO 3apsaaa

4,14 B3aumopeiictBue 3apsnoB. 3akoH Kymnona
Dnexrpudeckoe moie. HanpsykeHHOCTD AJIEKTPHYECKOTO TOJIS.
4.1.5 [punanun cynepno3uiuu. JIMHUN HANPSKEHHOCTH SIEKTPHUUECKOTO
TOJISt
416 PaGora cui anekTpocraruueckoro nois. [lorennuan. PazHocts
o [IOTEHIINAJIOB
417 [TpOBOTHUKY ¥ TUDJICKTPUKH B TTIOCTOSTHHOM 3JICKTPHYECKOM IT0JIE.
o JusnekTpudeckasi IPOHUIIAEMOCTh
418 DnekTpoeMkocTh. KoHneHncaTop. DIeKTpoeMKOCTh IIOCKOTO
o KOH/IEHCAaTopa. JHEPTus 3apsLKEHHOT0 KOHIEHcaTopa
TexHu4yeckue yCTpOHCTBA: MEKTPOCKOIL, JIEKTPOMETD,
4.1.9 3JIEKTPOCTaTUUYECKAs 3aIUTa, 3a36MJICHHE JIEKTPOIIPHOOPOB,
KOHJ/ICHCATOpP, KCEPOKC, CTPYHHBINA IPUHTEP
4.1.10 [IpakTrueckue paboTel. MI3MepeHue 31eKTpPOEMKOCTH KOHAeHcCaTOpa

4.2

[IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX

VYcaoBus CYHICCTBOBAaHUA MOCTOAHHOT'O SJICKTPUUCCKOT'O TOKA.

421 N
Hcrounnku Toka. Cuna Toka. [locTossHHBIN TOK
422 Hanpspkenune. 3akon Oma 11 y9acTka 1enu
4.2.3 DNEKTPUUECKOE COIIPOTUBIIECHUE. Y AEIbHOE CONPOTUBICHUE BELIECTBA
424 [locnenoBarenpHOE, NAapaUIEIbHOE, CMEIIAHHOE COEAMHEHNE
o MIPOBOJTHUKOB
4.2.5 Pabora anexrpuyeckoro Toka. 3akoH J[>oyns - Jlenua
4.2.6 MOMIHOCTD 3JEKTPUUYECKOTO TOKA
IeKTpoABIKYIas cuia (ganee - 9JC) u BHyTpeHHEee CONPOTUBIICHHE
4.2.7 MCTOYHMKA TOKa. 3akoH OMa JJis TOJIHOM (3aMKHYTOM) AJIEKTPHUUECKOM
nenu. Kopotkoe 3aMbikanue
4128 DneKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTb
o COIPOTHUBIIEHUS METAJUIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTh
4.2.9 ONeKTpUUYECKUll TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
[TomynpoBonuuku. CoOCcTBeHHAs U MPUMECHAs! IPOBOIUMOCTb
4.2.10 noJiynpoBoHUKOB. CBoMCTBa p-n niepexoa. [lomynpoBogHuKOBBIE
pUOOPHI
4211 DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DNEKTPOIUTHUECKAS
o Jaucconyanus. JJIeKTpOoIn3
DIIEKTpUYECKUH TOK B razax. CaMoCTOSITEbHBIN U
4.2.12 HECAMOCTOSITENIbHBIN pa3psia. Pa3nudHble TUIBI CAMOCTOSITEIEHOTO
pazpsaa. Monnus. [1nazma
TexHuyeckue yCcTpoucTBa: aMnepMeTp, BOJIBTMETP, PEOCTAT,
UCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTelIbHbIe IPUOOPHI,
4.2.13 3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTHUBIICHUS,

BaKyyMHBIH 110J1, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIM TMOJ, FalbBaHUKA




4.2.14

[IpakTuyeckue padoThl. M3yueHrne cMEIIaHHOTO COCTUHEHHS
PE3UCTOPOB.

N3mepenune D/IC ucToyHMKA TOKA U €70 BHYTPEHHETO COMPOTHBIICHUS.
Hab6mronenue snexrposnusa

11-i kaace

IIpoBepsiemble TpeOoBaHusA K pe3yabTaTam ocBoenns OOIT

Kox nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa30oBaTeJIbHOM NMPOrPaMMBbI CpeIHEro 001ero od0pa3oBanus

111

JleMOHCTpHUpOBaTh HA IPUMEPAX POJIb U MECTO (PU3UKH B (POPMHUPOBAHUHI
COBPEMEHHOI HAayYHOUW KapTHHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TE€XHOJIOTHI, B IPAKTUYECKOMN AEATEIbHOCTH JIFOAEH, UETOCTHOCTh U €IMHCTBO
(bU3UIECKOI KapTUHBI MHPa

11.2

Y4uThIBaTh TpaHUIIbl IPUMEHEHUS U3YUYEHHBIX (PU3HUECKUX MOJENIEN: TOUSCUHbIN
ANEKTPUYECKUH 3apsil, iACpHas MOJENb aTOMa, HyKJIOHHAs MOJIE]Ib aTOMHOTO sA1pa
IIpH pelieHnn GU3NIeCcKuX 3aaa4

11.3

Pacnio3naBath usnueckue siBieHus (IPOIECCh) M OOBSACHITH X HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAHTOBOM (PU3UKU: AJIEKTpUUECKasi IPOBOJIUMOCTbD,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuToB, 3JIEKTPOMArHUTHASE UHYKIIHS, TEHCTBUE MATHUTHOTO I0JI Ha
MIPOBOJTHUK C TOKOM U JIBHIKYIIUICS 3apsi, SIEKTPOMarHUTHBIE KOJIeOaH!s U
BOJIHBI, IPSIMOJIMHEITHOE PAcTIPOCTPAaHEHHUE CBETA, OTPAKEHUE, MPETIOMIICHHE,
uHTEephepeHIHs, TUPPaKIUI U TOIAPU3ALUSI CBETa, TUCIIEPCHS CBETA,
dhotoanekrpuueckuii 3pdekt (hoTodrddeKT), CBeTOBOE TaBICHNE, BOSHUKHOBCHHE
JMHEHYATOrO CIEKTPa aToMa BOI0OPO/Ia, €CTECTBEHHAS! M HCKYCCTBEHHAs
PaAOaKTUBHOCTD

114

OnuceiBaTh N3Y4YEHHbBIE CBOWCTBA BELIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, IIEKTPUUECKYIO IPOBOJAUMOCTD PA3IMYHbIX CPEN) U
3JIEKTPOMAarHUTHBIE SBJICHUS (TIPOLIECCHI), UCTIOIb3YS GU3NYECKUE BEITUYUHBI:
3JIEKTPUUECKUH 3aps]l, CUiIa TOKA, SJIEKTPUUECKOE HAPSKEHHE, SJIEKTPUUECKOE
COTIPOTHUBJIEHUE, Pa3HOCTH MoTeHuanoB, J/(C, pabora Toka, HHAYKITUSI
MarHMTHOTIO 1o, cuia Ammepa, cuia JIopeHna, MHIyKTUBHOCTb KaTyIIKH,
SHEPTUs JIEKTPUUECKOr0 U MAarHUTHOTO TOJIEH, IEPUO/ U 4acTOTa KojebaHui B
KoJe0aTeIbHOM KOHTYPE, 3aps/l M CHjla TOKA B TIPOIECCE TAPMOHUYECKUX
AJIEKTPOMAarHUTHBIX KoyiebaHui, (POKyCHOE PacCTOsIHUE U ONTUYECKas CUIIA JIMH3BI,
IIPU ONMCAHUU NPABUIBHO TPAKTOBATH (PU3HMUECKUI CMBICI UCIIOIB3YEMbIX
BEJIMYMH, X 0003HAYEHUSI U €MHUIIBI; YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYIO (1)I/I3I/I‘-IGCKyIO BCJIMYUHY C APYTUMU BCINYNHAMU

115

OnuceiBaTh U3YYEHHBIE KBAHTOBBIC SIBICHUS U MPOLIECCHI, UCIIONB3Ys (hH3HUECKUe
BEJIUYHHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JIJTHHA BOJHBI U 9aCTOTA CBETA,
SHEPTUs U UMITYJIbC (DOTOHA, IEPUO/I TTONTypacaja, SHEPTUS CBSA3U ATOMHBIX SJIED;
TIPY ONTUCAHWH MTPABUIIBHO TPAKTOBATH (PU3UUYECKUIN CMBICIT HCIIOJIb3yEeMbIX
BEJIMYWH, NX 0003HAYCHUS U €AMHHUIIBI; YKA3bIBaTh (POPMYIIBI, CBSA3BIBAIOIIUE
JTaHHYI0 (QU3UYECKYI0 BETUYHUHY C JPYTMMH BETUYMHAMU, BRIUUCIISITh 3HAUCHUE
(hU3UIECKON BETHMYUHBI

11.6

AnHanu3upoBaTh (pU3HUECKUE MPOIECCHI U SBICHUS, HCIIONb3YsI (PU3HUECKue
3aKOHBI M MPUHIMIIBL: 3aKOH OMa, 3aKOHBI IIOCIIEI0BATENBHOTO U TAPaJIENbHOIO
COCIMHEHMS IIPOBOJHUKOB, 3aK0H J[>k0yiis - JIeH1a, 3aKOH 2JIEKTPOMAarHUTHON
MHAYKIWH, 3aKOH IPSIMOJIMHEHMHOTO PACIIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKCHMUS
CBETa, 3aKOHBI MPEIOMJICHHS CBETa, ypaBHeHHE DiHIITEHA 1151 poTodddekra,
3aKOH COXPAaHEHMs DHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3AKOH COXPaHECHHUS
JNEKTPUYECKOTO 3apsA/1a, 3aKOH COXpaHEHHUsI MaCCOBOI'0 YHCIIa, ITOCTYNaThl bopa,




3aKOH paJIMOaKTUBHOI'O pacnaja; MpH 3TOM pa3iInyaTh CJIOBECHYIO (HOPMYITUPOBKY
3aKOHa, ero MaTeMaTHYeCcKOe BBIPAKEHHE U YCIOBUS (TPaHHIIBI, 00IacTH)
MIPUMEHUMOCTH

11.7

OmnpenensaTs HallpaBIeHUE BEKTOPA NHAYKIIMM MarHUTHOTO IIOJISI IPOBOJIHHKA C
TOKOM, cuiibl Ammnepa u cuisl JlopeHna

11.8

CTpouTh U OMUCHIBATh U300paKEHUE, CO3]aBAEMOE TIOCKUM 3€pKaiOM, TOHKOM
JIMH30H

11.9

Brimoaaarte SKCHCPUMCHTBI IO UCCICIOBAHUTO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U IMponecccoB
C MCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX U3MEPEHUIT; IPH ATOM (OPMYITHPOBATH

npoOyieMy (3a/1a4y) ¥ TUIIOTE3y y4eOHOT0 IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
MPEJUIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT H (HOPMYITHUPOBATH BHIBOIBI

11.10

Ocy1ecTBISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BETUUYMH; [IPH 3TOM
BBIOMPATH ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS U UCIOIb30BATh U3BECTHBIE METO/IbI
OLICHKH ITOTPEIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEITMUUH C UCTIOIB30BAHUEM MPSIMBIX
M3MEPEHUH; IPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI
MOJTyYSHHOM 3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BUJIE TAOIUIl U TpadUKOB,

JIeTIaTh BBIBOJIBI 110 PE3YNIbTaTaM HCCIICTOBAHUS

11.12

CobmronaTh mpaBmiia 0€30MacHOTO TPY/ia MPU MIPOBEACHUH UCCIICIOBAHUHN B
pamkax y4eOHOTo dKCIepUMEHTa, Y1eOHO-HCCIIeI0BATENbCKON U IPOSKTHOM
JEeSITeTbHOCTH C MCITOJIb30BaHHEM U3MEPUTEIILHBIX YCTPOUCTB M T1a00paTOPHOTO
obopynoBaHus

11.13

Pematsp PpaCUYCTHLBIC 3a1a4X C ABHO SaﬂaHHOﬁ (I)I/ISI/I‘ICCKOI;'I MOZCIJIbIO, UCIIOJIb3Ys
(i)I/ISI/I‘IGCKI/Ie 3aKOHBI M IPUHIIMIIBI; HA OCHOBEC aHAJIM3a YCJIOBUSA 3a1a4n BI)I6I/IpaTI)
(I)I/ISI/I‘ICCKYIO MOACIb, BBIACIATD (I)I/IBI/I‘ICCKI/IG BCINYHHBI U (1)0pMy.]'IbI,
HGO6XOI[I/IMI)IG AJid €€ pCUHICHUA, ITPOBOJUTD paCyYC€Thl U OLICHUBATL PCAJIbHOCTDH
TIOJIYYCHHOT'O 3HAUCHUA (1)1/13qu01<0171 BCIINYHHBI

11.14

Pemrate kauecTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO
LEMOYKY PaCCyKIECHUHN ¢ ONOPOii HAa U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznvecKue SBICHUS

11.15

Hcnonp30BaTh Mpy pelIeHuH YIeOHbIX 3a]]ad COBPEMEHHBIE MH(POPMALIMOHHBIC
TEXHOJIOTHH JUIsl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUHU U IIPEACTABICHUS
yueOHO! U HayYHO-IIOMYJISIPHOM MH(OpMAIMK, TOJYYEHHON U3 pa3IM4HbIX
HCTOYHUKOB; KPUTUYECKU aHAJIU3UPOBATh M0JIy4yaeMyto HH(POpMaLUIO

11.16

OOBSACHATH MPUHIUIIBI JCHCTBHS MAILIUH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pasnuyaTh yCJIOBUA UX O€30MacHOr0 UCIOJIb30BaHUS B TOBCETHEBHON KU3HU

11.17

[IpuBOAMTE MpUMEPHI BKJIaZa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE
TEXHUKU M TEXHOJIOTUH

11.18

Hcrionp30BaTh TEOPETHUECKUE 3HAHUS IO (PM3HUKE B TIOBCETHEBHOM KU3HU IS
obecrieyeHrs: 6€30MaCHOCTH MIPU OOPALIEHUHN C TPHOOPAMH U TEXHHYECKUMHU
YCTPOWMCTBAMH, [Tl COXPaHEHHS 37I0POBBSI U COOTIOICHHST HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeie

11.19

PaGorats B rpymne ¢ BBIIOIHEHUEM Pa3IMYHbIX COLIMATIBHBIX POJIeH, IIIaHUPOBATh
paboTy rpymmsl, pallMoOHaIBLHO PACHpPEeNsTh 00SI3aHHOCTH U INIAHUPOBATH
JeSITeNIbHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, JIeKBaTHO OLICHUBATh BKJIAJ] KaX10TO
U3 YYaCTHUKOB IPYIIIBI B pEIIEHUE paccMaTprUBaeMon poOiIeMbl

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS




Kon

Ko
A NpoBepsIeMOro IIpoBepsiemble 3J1eMeHTHI COePKAHMS
pasjaena
3JIeMEeHTA
4 SJIEKTPOAMMTHAMUKA
MAT'HUTHOE ITIOJIE. DJIEKTPOMATHUTHASA UHAYKIOUA
43.1 [TocTrossHHBIE MAarHUTHI. B3auMo1elicTBUE MOCTOSHHBIX MATHUTOB
MarnutHoe nosie. Bekrop MarautHOM uHAYKIMK. [IpruHun
4.3.2 cynepno3unyy. JIuann MarautHOM MHAYKIMK. KapTuHa nHAM
MarHMUTHON MHIYKIIUU TIOJISl TIOCTOSIHHBIX MarHUTOB
MarnuTHO€ 1oje NpoBOAHUKA ¢ TOKOM. KapTuHa JIMHMI OIS JJIIMHHOTO
4.3.3 MPSIMOTO MTPOBOJIHKKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJAHUKA, KaTYIIKU
¢ TokoM. OnbIT DpcTena. BzaumoaeicTBre NpOBOIHUKOB C TOKOM
4.3.4 Cuna AMriepa, ee MOJIyJIb M HalpaBJICHUE
435 Cuna Jlopenna, ee MonyJb 1 HanpasieHUE. [[BuKeHNE 3apsKEHHON
e YaCTHIIBI B OJJHOPOJHOM MarHUTHOM ToJie. PaGoTa cuutel Jlopenia
4.3.6 SIBNeHHE IEKTPOMATHUTHOW WHIYKITHH
4.3.7 [ToTrok BeKTOpa MAarHUTHOM MHAYKLIMU
4.3
4.3.8 OJIC unnykuuu. 3aKOH JIEKTPOMAarHUTHON MHAYKIMU Dapanes
439 Buxpesoe anexrpuueckoe nosie. J1C UHAYKIMU B IPOBOIHUKE,
e JBIDKYIIEMCS TIOCTYIIATEIBHO B OJJHOPOJHOM MarHUTHOM I0JIE
4.3.10 [IpaBusio Jlenna
4.3.11 NunykTtuBHOCTD. SIBNeHMEe camonHaykuu. DJIC caMOMHIYKITUH
4.3.12 DHeprus MarHUTHOTO MOJISl KaTYHIIKK C TOKOM
4.3.13 DNEeKTPOMArHUTHOE TOJIe
TexHruecKkue ycTpoicTBa: MOCTOSHHBIE MATHUTBI, 3JIEKTPOMArHUTHI,
4.3.14 3JIEKTPOJIBUTATENh, YCKOPUTETHN JIEMEHTAPHBIX YaCTHUIl, MHAYKITHOHHAS
neyb
[IpakTuueckue padboThl. MI3ydueHne MarHuTHOTO TMOJISI KATYIIKU C TOKOM.
4.3.15 HccnenoBanue nericTBUs MOCTOSHHOTO MarHUTa Ha paMKy ¢ TOKOM.
HccnenoBanue siBICHUS SIEKTPOMArHUTHOM UHIYKIIHH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHNYECKUE N DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
511 Koneb6arenbnas cucrema. CBo6oHbIe KoJeOanus. ["apmMonndeckne
o konebanus. [lepuon, yacrora, ammuntyna u ¢dasa KojgedaHu
512 [IpyxuHHBII MagsTHUK. MaTeMaTU4ECKUI MasSTHUK
513 YpaBHeHHE TapMOHHYECKHUX Kosiebanuii. Kunemarndyeckoe u
5.1 o JMHAMHYECKOE OIUCAHUE KOJIEOATENbHOTO IBUKEHHS
[IpeBparenue sHEprun MpU rapMOHUIECKUX KoyieOaHusx. CBs3b
514 aAMIUTUTYIbI KOJIEOaHHHM NCXOHOW BETMYMHBI C aMIUTUTYAaMH KoJieOaHun
€€ CKOPOCTH U YCKOPEHHUSI
Konebarenbublil KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHbBIE KOIeOaHHs B
5.1.5 HJIeaTbHOM KO0JIE0ATEeILHOM KOHTYpe. AHAJIOTHS MEXKy MEXaHUUECKUMHU

U 3JICKTPOMAarHUTHBIMU Kosiebanusimu. @opmyna Tomcona




5.1.6

3aKoH COXPAHCHUS SHECPIrUH B UICAJIbHOM KoJIeOaTEILHOM KOHTYPC

Brinyxnennsie Mexanndeckue kojebanus. Pesonanc. PesonancHas

5.1.7
KpuBasi. BEIHYXICHHBIE 2JIEKTPOMATHUTHBIE KOJICOAHMS.
5.18 Ilepemennsbiil Tok. CHHYCOUANIBHBIN IEPEMEHHBIN TOK.
519 Mo1HOCTh EPEMEHHOT0 TOKAa. AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAUYCHHUE
o CWJIbI TOKA U HANPSKEHUS
Tpancdopmarop. [IpousBoacTBo, nepenaya u norpediieHue
5110 AJIEKTPHUYECKON IHEPTUHU. DKOJIOTHUECKUE PUCKH MTPH IPOU3BOJICTBE
o aNeKTpudeckoii sHepruu. KynbTypa Hcronbp30BaHus SJIEKTPOIHEPTHH B
MOBCEAHEBHOW KU3HU
5111 Texuuueckue ycTpoiicTBa: ceiicMorpad, 3JeKTPUIECKU 3BOHOK, JINHUH
o 3JIeKTpoIepead
[IpakTrueckue paboTsl. McciaenoBanue 3aBUCUMOCTH TIEPHO1a MAJTBIX
5112 Kose0aHull Tpy3a Ha HUTHU OT AJUHBI HUTH U Macchl rpy3a. MccnenoBanue
o MEPEMEHHOTO TOKA B IIETIH W3 MOCIEAOBATEIHHO COSAMHEHHBIX
KOHJEHCATOpa, KaTyIIKH U Pe3UCTOpa
MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE BOJIHbI
591 MexaHnuecKue BOJHEI, yCIOBHA pactipocTpaHenus. [leproa. CKopocTb
o pacmpocTpaHeHUs U UTMHA BOIHBI. [lonepeunbie v mpoA0IbHbIC BOJIHEI
5.2.2 Hutepdepentiusa u qudpakius MEXaHUIECKUX BOJIH
523 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3Byka
DJNEeKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3IIyUEHUS SJIE€KTPOMAarHUTHBIX
524 BOJIH. B3anmHas opueHTtanus BekTopoB E, B 1 v B 35iekTpoMarauTHOM
BOJIHE B BaKyyMe
5.2 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAKEHUE, IPEIOMIICHHE,
5.2.5 nossipusanus, Audpakuus, narepdepeniys. CKopocTb
ANEKTPOMATrHUTHBIX BOJIH
526 [Ikana >meKTpOMarHUTHBIX BOJIH. [IpMeHeHne 31eKTpOMarHuTHBIX
o BOJIH B TEXHUKE U OBITY
507 [TpuHIMITEI paguoOCBsI3U U TeeBUACHUS. Paguonokanms.
o DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl
TexHu4YecKue YCTPOUCTBA: MY3bIKAIbHBIC HHCTPYMEHTHI, YIbTPa3ByKOBAS
5.2.8 JMArHOCTHKA B TEXHUKE U MEJIUIIMHE, pagap, paauolpHEeMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neus
OIITHUKA
531 IIpsimonuHeiiHOe pacipocTpaHeHHe CBeTa B OIHOPOIHOM cpene. Jlyu
e cBeTa
539 Otpaxenue cBeta. 3aKOHBI OTpaskeHus cBeta. [locTpoeHune n3odpaskeHuit
o B IUTOCKOM 3€pKalie
5.3
533 [Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN
e IOKa3aTellb MPeIOMIICHUS
534 [TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroia noJiHoro
e BHYTPEHHETO OTPAKEHUS
535 Hucnepcus cseta. CroxxHbIi cocTaB Oesnoro ceera. LiBet




C06I/Ipa}omne " pacCCUBAIOIINC JINH3GI. Tonkas nuH3a. q)OKy'CHOG
PACCTOAHHUEC U ONITUYCCKAA CHUJIa TOHKOM JIMH3HI. HOCTpOCHI/IC

5.3.6 .
M300paxXeHH B COOMPAIONINX U pacceuBaromux JuH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBaeMOe JIMH30H1
5.3.7 [Ipenensl TPUMEHUMOCTH I'€OMETPUYECKON ONITUKHU
Wntepdepenius cBera. KorepeHTHbIe HCTOUHUKHU. Y CI0BUS HAOIIOAEHUS
5.3.8 MaKCUMYMOB 1 MUHIMYMOB B HHTEP()EPEHIIMOHHOIN KapTHHE OT JABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOUHUKOB
Hudpakus ceera. JludpakunonHas penierka. Y cioBue HaOI0ICHUS
5.3.9 IJIaBHBIX MAKCUMYMOB TP IIaIEHUH MOHOXPOMAaTHYECKOTO CBETA Ha
TUGPAKIIMOHHYIO PELIETKY
5.3.10 [Tonsipusarnust cBeta
TexHuueckue ycTpoucTBa: OUKH, JIyna, (hoToanmnapar, NpOSKIIMOHHbIH
5.3.11 amnmapar, MEKPOCKOTI, TeJIECKOII, BOJIOKOHHASI ONTHKA, TU(paKITMOHHAS
peleTKa, NoJasIpou
IIpakTuyeckue paboTel. I3Mepenue nokazaTesns NpeoMICHHS.
5.3.12 UccnenoBanue cBOMCTB n300pakeHuii B tnH3ax. Habmonenue

AUCTICPCUU CBCTA

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['paHubl TPUMEHUMOCTH KJIaCCUYECKOU MexaHuKH. [locTynarsl Teopuun

6.1 OTHOCHUTENFHOCTH: MHBAPUAHTHOCTH MOYJISl CKOPOCTH CBETa B BaKyyMe,
MPUHIMI OTHOCUTEIBLHOCTU DUHINTEHHA
6 6.2 OTHOCUTETBPHOCTH OJTHOBPEMEHHOCTH. 3aMe][JICHHE BPEMCHH H
' COKpAIIeHHE JUTUHBI
6.3 DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHIIBI
6.4 CBsi3b MaccChl ¢ PHEPTUEH U UMITYJILCOM CBOOOHOM YaCTHUIIBI. DHEPTUS
' IOKOSI CBOOOIHON YaCTHUIIBI
7 KBAHTOBAS ®U3NKA
SJIEMEHTbI KBAHTOBOM OIITUKU

711 ®otonsl. Dopmyna [lnanka cBs3u S3HEprun (HOTOHA C €r0 YaCTOTOM.
o DHeprus ¥ UMIyJibe poToHa

71.2 Otkpeitue u uccriegosanue Gororddexra. Onbitel A.I'. Cronerosa.
o 3akonbl poToaphdexra

7.1 713 VYpaBuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanumay

o dororddekra

7.1.4 JaBnenue ceera. OnbiTel [1.H. JlebeneBa

7.1.5 XUMHYECKOe NEUCTBUE CBETA

716 TexHu4ecKue yCTpOHCTBa: POTOIIEMEHT, POTOMATIHK, COTHEUHAS
o Oarapesi, CBETOANO

CTPOEHUE ATOMA
7.2 791 Mopenb atoma Tomcona. OnbiTel Pezepdopia mo ucciie1oBaHuio

CTPOCHUSA aToOMa. HnaHeTapHaﬂ MOZACIb aTOMa




IToctynatse! bopa. M3nydyeHnue u nornomenue GoTOHOB MU MEpexoe

7.2.2 aToMa C OJJHOTO YPOBHs SHEpruM Ha Apyroil. Buasl cnektpos. Cnektp
YpOBHEH 3HEpPTUu aToMa BOAOPOIa
723 BonHoBeie cBoiicTBa yactui. BonHel ne bpoinsa. KopnyckynspHo-
o BOJIHOBOH Jyanu3M. [ludpakius 3JeKTPOHOB Ha KpUCTAJIaX
794 CrioHTaHHOE U BBIHYKJICHHOE U3JTy4yeHHE. Y CTPOHCTBO M MPUHLIUI
o paboThI J1azepa
705 TexHuueckue ycTponCcTBa: CIEKTPaIbHbIA aHAIN3 (CIIEKTPOCKOIT), JIa3ep,
o KBAHTOBBIM KOMIIBIOTEP
7.2.6 [IpakTuueckue padotel. HabmoieHue nuHen4aToro cnekTpa
ATOMHOE A/1PO
7.3.1 MeToabl HaOIIOACHUS U PETUCTPALIMU 3JIEMEHTApHBIX YaCTHUIL
OTtkpbiTue pagrnoakTuBHOCTH. OnbIThl Pesepdopaa no onpeaeneHuro
7.3.2 cocTaBa paJuoaKTUBHOTO m3nydeHus. CBolicTBa anb(da-, 6era-, ramma-
u3ny4deHus. BnusHue painoakTUBHOCTH Ha )KMBbIE OPraHU3MBbI
733 OTtkpbiTHE TIPOTOHA U HEWTpoHa. HykiionHast mozens siapa ['eiizenOepra -
e WBanenko. 3apsa aapa. MaccoBoe uncio sapa. Mzortomnsl
734 Anbda-pacnian. INeKTpOHHBINA U TO3UTPOHHBIN OeTa-pacman. ['amma-
e M3Iy4eHHe. 3aKOH paJoaKTUBHOTO pacmnaaa
7.3 7.3.5 DHeprus cBA3M HYKJIOHOB B sijpe. SnepHbie cuibl. Jledekt macchl saapa
7.3.6 SAnepuble peakiuu. JleleHne U CUHTE3 siIep
737 SAnepusiii peaktop. Tepmosaepublii cunres. [Ipo6ieMbl 1 epcrneKTUBBI
e SJIEPHOM SHEPIETUKU. DKOJIOTUYECKUE ACTIEKTHI SIACPHOM SHEPreTUKU
738 DnemeHTapHble YacTullbl. OTKpbITHE TO3UTpOHA. DyHIaMEHTaIbHbBIE
e B3aUMOJICVCTBHS
739 TexHuueckue ycTpoucTsa: J0o3UMeTp, kKamepa Bunbcona, siepHbIit
e peakTop, arToMHas 6ombOa
7310 [IpakTnueckue padbotsl. MccienoBanue TpeKoB 4acTHI] (110 TOTOBBIM
h dhoTorpadusam)
OJIEMEHTBI ACTPOOU3UKU
8.1 Bun 3Be3nnoro nHeba. Co3pe3nusi, ipKue 3BE3/1bl, INIAHETHI, UX BUJIUMOE
' JIBIDKEHHE
8.2 Conneunas cuctema. [InaneTsl 3eMHOM rpynimbl. [I1aHeThI-TUTaHTHI U UX
' CIIYTHHMKH, KapJIUKOBBIE T1aHeThl. Masbie Tena CoTHEeUHOH CHCTEMBI
8.3 Connue, ¢porochepa u armocdepa. ConHeyHass aKTUBHOCTh
8
8.4 Hcrounuk sneprun CoJiHIIA U 3BE3]T
3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: MACCa, CBETUMOCTb, PaJAMNYC,
8.5 TeMIIepaTypa, UX B3aUMOCBs3b. J(narpaMma «CreKkTpaabHbIN Ki1acc -
' CBETUMOCTBY». 3BE€3IbI TIABHOM MOCIEA0BATEIbHOCTH. 3aBUCUMOCTh
«Macca - CBeTUMOCTb» JUIsl 3B€3/1 TJIaBHOM MOCIJIE0BATEIbHOCTH
8.6 Buytpennee ctpoenue 38e371. CoOBpeMeHHBIE MTPEICTABICHUS O

MPOUCXOKACHUHN U SBOJIFOITUU COJIHI_[a 1 3BC3/I. OTaIbl )XU3HU 3BC3/1




Mneunslii [1yTs - Hama [Nanaktuka. CinpanbHas cTpykrypa ['anaktuky,
8.7 pacnpezenenue 38e3, rasa u nouid. [lonoxxenue u neuxenue ConHua B
INanaxTuke. [lnockas u chepudeckas noacucreMsl ['anakTuku

Tunel ranakTuk. PaguoranakTiky v KBa3zapbl. YepHbIE ABIPHI B SApax
raJlakKTUK

8.8

Bcenennas. Paciuupenue Beenennoit. 3akon Xa66ma. Paz6eranue
8.9 ranakTuk. Bo3pact u paguyc Beenennoi, Teopus bonbimoro B3peiBa.
Mogenp «ropsuen Beenennoi». PennkroBoe nsinyuenue

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka. Hepemennbie

8.10
poOJIeMBbl aCTPOHOMUHU

IIposepsiembie Ha EI'D no ¢pusuke TpedoBanus k pesyabratam ocsoenuss OOII COO

Ilepeuens (koaupukaTop) NnpoBepsieMbIX TPeOoBaHui K pe3yabraTam ocsoennss OOII COO

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOCHUSI OCHOBHOM
00pa30BaTeILHOM NMPOrPaMMBbI CpeHEro 001ero o0pa3oBanus

1

ChopMupoBaHHOCTh YMEHUI paclio3HaBaTh (PU3HMUECKUE SIBIEHUS (IIPOLIECCHI) U
OOBSACHATH UX HA OCHOBE M3yYEHHBIX 3aKOHOB

Brnanenue ocHoBomnosararoliuMy (pu3M4eCKUMHU HOHATHAMU U BEJIMYMHAMY,
XapaKTepU3YIOIUMHU PU3NUECKUE TPOLIECCHI

ChopMupoBaHHOCTh YMEHUI PUMEHATH 3aKOHBI KIIACCUYECKON MEXaHUKH,
MOJICKYJISIPHOM (PU3UKH U TEPMOAMHAMUKH, SJIEKTPOJUHAMUKH, KBAHTOBOU (DU3HUKH ISt
aHanu3a U OOBbSICHEHNUS SIBJIEHUI MUKPOMHUPA, MaKpOMHpa U MEraMupa, pazianyaTh
ycnoBUs (TpaHUIIBI, 00JIACTH) TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh
BCeoOIMi XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OIPaHMYEHHOCTb UCIIOIb30BAHUS
YaCTHBIX 3aKOHOB; AaHAJTM3HPOBATH (PU3NUECKUE TIPOLIECCHI, HCIIONIB3YsI OCHOBHBIE
HOJIOXKEHHUS, 3aKOHbI U 3aKOHOMEPHOCTH

ChopMupoBaHHOCTb YMEHHUS pa3InyaTh YCIOBUS IPUMEHUMOCTH MojeIeH (pru3ndecKkux
TEJ U IPOLECCOB (SIBJICHUI)

ChopMupoBaHHOCTh YMEHHS PEIIATh pacUETHBIE 331a4H C SIBHO 33JJaHHOM U HESIBHO
3a/laHHOM (pU3MUECKON MOJIEbIO: HA OCHOBAaHUM aHaIM3a YCIOBHS BHIOMPATh
¢du3nueckre MOAEIH, OTBeYaroIue TpeOOBaHUAM 3a7auu, IPUMEHATH (POPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl PU3NYECKUX TEOPUHN IIPU UCIOIB30BaHUU
MaTEMaTHYECKUX METOAOB PEIIECHUS 3a7a4, IPOBOAUTH PACUEThl HA OCHOBAaHUH
UMEIOIMXCS JAHHBIX, aHAIM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METO/IbI PEILICHHS
C YYETOM MOJIIY4YEHHBIX PE3YJIbTATOB

Pemrate kauecTBEHHBIE 3a/1a41, TPEOYIOIINE MPUMEHEHNUS 3HAHUN U3 Pa3HBIX pa3JesioB
HIKOJIFHOTO Kypca (U3UKHU, a TaK)Ke WHTErpallui 3HaHUI U3 IPYruxX MpeIMeToB
€CTECTBEHHOHAYYHOI'0 [IMKJIA: BBICTPAUBATh JIOTHUECKYIO LIETIOYKY PACCyKIACHUM ¢
OTOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

BJ'Ia)IeHI/IC OCHOBHBIMH METOJAMHU HAYYHOT'O ITO3HAHUSA, UCITIOJIb3YCMbIMU B (1)I/I3I/IKCI
IPOBOJUTH MPSMBIE M KOCBEHHBIE U3MEPEHHs (PU3NUECKUX BEITMYHH, BHIOUpast
OIITHMAJILHEIN CII0C00 HU3MCPCHUA U UCIIOJIb3Yys U3BCCTHLIC MCTOABI OLICHKHA
HOTPENIHOCTEH U3MEPEHHIA, TPOBOUTH MCCIIECI0OBAaHNUE 3aBUCUMOCTEN (PU3MIECKUX
BCJIMYHMH C UCIIOJIB30BAHUCM ITPAMBIX HSMGPGHHﬁ, OOBICHSTH IMOJIYYCHHBIC PE3YyJIbTAaThI,
UCTIONB3Ys (PU3NUCCKHIE TEOPUH, 3aKOHBI U TTOHATHSL, ¥ JIETIaTh BBIBOJIBL; COOIIOIATh
npaBuia 0€30MacHOTO TPyZa NPy MPOBEAECHUH HCCIEJOBAaHUN B paMKax yueOHOTO
9KCIIEPUMEHTA B y4eOHO-MCCIIEeA0BATENbCKOM AEATENFHOCTH C UCTIONIB30BAHUEM
U(PPOBBIX U3MEPHUTEIBHBIX YCTPOICTB U TAOOPAaTOPHOTO 000PYAOBAHUS




ChopMupoBaHHOCTh YMEHUH aHATU3UPOBATH U OLICHUBATH MOCIIEICTBUS OBITOBOM U
NPOM3BOJICTBEHHOM IEATETLHOCTH YEJIOBEKA, CBA3AHHON C (PH3HMUECKUMHU MPOIECCAMH,
8 C TIO3MIIMIA HKOJIOTMYECKOI 0€30MacHOCTH; IPEICTABICHUN O pallMOHATHLHOM
IIPUPOOIIOIB30BAHNH, a TAKIKE PA3YMHOM HCIIOJIB30BAaHUU JOCTHKEHUIM HAYKU U
TEXHOJIOTHH JIs TaTbHEHUIIEro pa3BUTHS Y€JI0BEYECKOT0 00IIecTBa

OBnageHue pa3TuuHbIMU crioco0amu padoThl ¢ HHPOpMaLuei Gpusnyeckoro
COJIEp’KaHus C UCIOJIb30BaHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTUI;

9 . .
pa3BUTHE YMEHUN KPUTHUECKOTO aHAJIN3A U OLIEHKHU JOCTOBEPHOCTH MOIy4aeMOn
uHbopMauu
ChopMupoBaHHOCTh YMEHU PUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHUE

10 HOHATHS, TEOPUM U 3aKOHBI JUIsl aHAJIN3a U 00BACHEHUS (PU3NYECKUX MPOLIECCOB,

MPOUCXOSIINX HA 3BE3/1aX, B 3BE€3/IHBIX CUCTEMAaX, B MEKTaIaKTUUECKON CpeJie;
JIBYKEHUS HEOSCHBIX TeEJI, SBOIIOINH 3Be31 U BeeneHHoM

IlepedyeHnb 3j1eMEeHTOB coJiepkanusi, nposepsieMbix Ha EI'D no ¢gusuke

Kon pasnena/ rembl | Kox 3nementa | [IpoBepsieMblii 3JIeMEHT COePKAHUSA

1 MEXAHHWKA

KMHEMATHUKA

Mexanunueckoe asmkeHne. OTHOCUTEILHOCThE MEXAHHYECKOTO
nBrokennsa. Cucrema oTcyera

1.11

= 1 TPacKTOpHA

X
MartepuranbHas TOUKa.
Ee pannyc-Bekrop:
r (1) =(x(1), e(t), z(t))
TPAEKTOPHsL, IEPEMEILECHUE:!
AF=F(ty)-F(t )=H—H = (Ax,Ay,Az),

1.1.2

1.1 IyTb.
CrnoxxeHue nepeMeIeHuit:

An =Ar, + Axy

CkopocTh MaTepUaIbHOU TOUKHU:

- _AF
v=—

o =R=(v0,0,),

Af—0

Ax|

v, =
Al

_— — ! R
=X, aHanorniHo Ly =y,", v, =z,".
Ar—0

1.1.3 CroxeHne CKOpOCTeH:

Brruncnenue nepeMeleHus 1 yTd MaTepUaIbHOM TOUKH IPH
NPSIMOJIMHEHHOM JBHXXCHUH BJI0JIb OCH X O TpaduKy
3aBUCUMOCTH Vx(1)

x

1.14 Yckopenue MmaTepualbHOU TOUKU:




a=— =U!=[(2_, a,,d, }- Av, \ ) )
a 2 :lUJ'!,aHanOFMHHO a‘.:|(U\‘]/vu:=[U-]/
Al—0 ’ l 7

1.1.5

PaBHOMEpPHOE IPSIMOJIMHEMHOE JBUKEHUE:
X(t) =X +vgxt

L, (t) = vy, =const

1.1.6

PaBHOyCcKOpEeHHOE PSIMOJIMHEHOE IBHKEHUE:

a,t
2

x(1) = x5 tvg,d+
U, (1 )=V, tal

a, =const

X

2 2
L3, = Vi =2a,(xy—X;)

HpI/I JABVXXCHHUHW B OOHOM HallpaBJICHUH I1YTh

U +Us
Lg:#.r

1.1.7

CBoOoaHoe magieHne. Y CKOpeHre CBOOOHOTO TaICHHUS.
JIBu>keHue Telna, OpOIIEHHOTO MO YTJIOM ¢ K TOPU30HTY:

X(t)=xq +Vg,t =Xg +Vg cosa-t
2 )

grlr . at”
=Yg +Vg sinot—

Y(t)=yo+vg,t+

L, (1)=Vg, +g f=Vysina— gt

gy=0
g, =—g=const

{U_\.(f}UO\ =VgCosa

1.1.8

Kpusonnnueiinoe neuxenue. JIBHKeHHe MaTEpUaIbHON TOUKH I10
OKPYKHOCTH.
VYrioBas u nuHenHas CKopocTh TOUKK: = WR. Ilpu
PAaBHOMEPHOM JIBM>KEHUM TOYKH 110 OKPY’KHOCTH
2n
O=—=27V.
T
I{eHTpOCTpEMHUTENBHOE YCKOPEHUE TOUKH:
2
v
~ _—&’R-

a =
e
R

[TonHOE ycKOpeHUEe MaTepruaIbHONW TOUYKH

1.1.9

Tepnoe Teno. [locTynaTenbHOE U BpalllaTeIbHOE IBUKEHUE
TBEPJOTO Tesa

1.2

TIMHAMUKA

1.2.1

Nuepumansubie cuctemsl orcuera. [lepBriil 3akoH HeroToHa.
[Tpuniun otHOCUTENBHOCTH ["anunes

1.2.2

Macca Tena. IInoTHOCTE BelecTBa:




1.2.3

Cuna. [TpuHIMO CyNeprno3uliuy CUJL:
F, =F +F, +...

paBHojeiicTB

124

Bropoii 3akon HeroTona: 1 MmatepuanbHoit Touku B MCO

F=ma: Aﬁ:FAg npu f = const

1.2.5

Tpetwnii 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK:

- . -
F F

JE12:‘1521

1.2.6

3akoH BCCMHUPHOT'O TATOTCHUA: CUJIbI HPUTAKCHUA MCIKIY
TOYCUYHBIMU MaCcCaMH PaBHBI

H?lfﬂz
7 -

F=G

CI/IJ'Ia TSIKCCTHU. L[eHTp TSIOKECTHU TEJ1a. BaBI/ICI/IMOCTB CHUJIBI TAXKECCTHU
OT BBICOTHI h HaIa HOBerHOCTLIO IIJIAHCTHI paI[I/Iy'COM Ro:
GMm

mg=——
(Ry +h)2

1.2.7

Cuna ynpyroctu. 3akon ['yka: Fx = — kx

1.2.8

Cuna tpenus. Cyxoe TpeHHUE.

Cuna Tpenust ckonbxeHus: Frp = pN.
Cuna tpenus nokos: Fmp < pN.
Koadduuuent tpenus

1.2.9

JlaBiienue:
F
p=—t
S

1.3

CTATHUKA

13.1

MOMCHT CUJIBI OTHOCHUTCIIBHO OCHU BpaIJ_IeHI/ISII
‘M‘ =FI, roe | - nneyo cunbl ﬁ* OTHOCUTENBHO OCH,

npoxoJdinei uepe3 Touky O neprneHaIuKyIsipHO PUCYHKY

1.3.2

LenTp macc Tena. LlenTp Macc cuctemMbl MaTepUaIbHBIX TOYEK:
= myr + myrs +...
T, = :
my+m,y+...
B onHOpoaHOM TOJIE TSIKECTH
(g = const)

LHEHTP MACC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTHU

1.3.3

VYcnosus paBHoBecus TBepaoro tena B MCO:

M+M5+..=0
}7“] +1~:2 +...=0




134

3axoH [lackansg

135 JlaBjeHue B )KUAKOCTH, mokosiieiicst B UCO: p = po + pgh
3akoH Apxumena:
1.3.6 ‘Eti\px = 7‘5851'1\:&:11’ €CAIN TeNo U XMAKOCTb nokoaTes 8 MCO, 10 Fap = PEV yunecn

YcaoBue miaBaHus Tel

14

3AKOHbBI COXPAHEHN A B MEXAHUKE

141

Nmnynbc maTepuanbHONU TOYKH:

p=mv

1.4.2

I/IMHy.]'IBC CHUCTEMBI TCII:

ﬁ:ﬁl‘f'f)z +...

143

3aKoH U3MEHEHUS U COXPAaHCHUA UMITYJIbCA:
BUCO Ap=A(P) + P2 +-)= Fianeun™ + FroneumAl +...5

BUCO Ap=A(p+ P, +..)=0.ecnn Flmlclllll +[';Zmlcmn +..=0

PeakTuBHOE IBHKEHUE

144

F

T

Ar x

PaboTa cuiibl Ha MajloM MEpEeMEIICHUH:

A=|F -‘.&F"msuzﬂ -

145

-(j;r:‘ F
v

MoIHOCTb CHITBIL: €cli 3a BpeMsi At paboTa CUITbI UBMEHSETCS Ha
AA, TO MOIITHOCTH CHIEI
_Ad

= =F-vcosa
At

At—0

1.4.6

Kunetnueckas SHEpPIUa MaTepHaanoﬁ TOYKH:

mu? p2

KuH ~ ) - m
3aKOH U3MEHEHUS] KHHETUYECKOU SHEPTUH CUCTEMBbI
MareprasibHbIX ToUeK: B UCO AEkun = A1+ Az + ...

1.4.7

HOTGHHI/IaﬂBHaﬂ 3HeprI/I$[: JJI1 IIOTCHIIUAJIBHBIX CHUJT A12 =
Elnmenu - EZl‘lOTeHu =- AEnoreHu-

HOTGHHI/IaHI)Haﬂ :‘)Heprl/lﬂ MaTepI/IaHI)HOI\/JI TOYKHU B OI[HOpOIIHOM
T0JIe TSKECTH: Eporenn = Mgh

[oTeHIManpHast SHEPTHS YIIPYTO Ae(GOPMUPOBAHHOTO TEIIA:

ke

noTeHIL T

E,

1.4.8

3aKOH U3MECHEHUSI U COXPAHCHUSI MEXaHUYECKOW SHEPTHH:
Emex = Exun + Enorenn

B UCO AEwex = Agcex nenorenm.cnn = 0

B CO , eciiit AEyex = 0, eciiAscex nenorenm.cna = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI
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["apmonnueckue koaeOaHust MaTepUAIbHON TOYKU. AMIUIUTYIA U
¢aza konebanuii. Kunemarnueckoe onvcanue:
x()=Asin(wt +¢y) .

v, ()=x,,

cz_Y(f):(u_‘,); :—(az.\‘(r):m_\i +02x=0,

r7ie X - CMEIICHUE U3 TIOJIOKEHHS PABHOBECHS.

JluHamMuueckoe onucanue: Max = — KX, riae K = mo?. 1o 3Ha4uT,
gyro Fx = - kX.

DHepreTuvecKoe OMmrcaHue (3aKOH COXpaHEHUS MEXaHUIECKOU
SHEPTHH):

mo’ i ko :muﬁm

kA
e o e Sl = e = CORISE
2 2 2 2

CBsI3b aMIUTUTYIBI KOJIEOAHUH CMEUICHUST MaTePHAIbHON TOUKH C
aMIUTUTY/IaMHU KoJIeOaHUIl ee CKOPOCTH U YCKOPEHUS:

_ 2
Vpax =04, a,,, =04

1.5.2

[Tepnona u yacTora KoJieOaHUM:

=21

()] Vv

Hepnon MaJIbIX CBO6OI[HBIX KOJIEOAHWH MaTeMaTHYECKOTO
MasiTHHKaA:

T=2n i

g

[Teproa cBOOOAHBIX KOJIEOAHUI MTPY>KMHHOTO MAasITHUKA':

T=2x mn
k

153

Brnyxnennslie koneOanus. Pezonanc. PesonancHas kpuBas

154

HonepeqHHe " IpOAOJILHBIC BOJIHBI. CKOpOCTB pacnipoCTpaHCHUs
" AJIMHA BOJIHBI:

v
?L:l}T:_
1)‘

Wutepdepentyst u audpaxiys BOIH

155

3Byk. CKOpOCTbH 3ByKa

MOJIEKYJISAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS ©OU3NKA

2.1.1

Mogenu cTpoeHus ra3oB, KHUIKOCTEN U TBepAbIX Tel. [lycTh
TepMOJMHAMHUecKas cuctema (Teno) coctout u3 N° oaMHaKOBBIX
MoJieKyJ. Toraa KoJn4ecTBO BELlecTBa

N m
V=

Ny m
rae Na — uucio ABoraapo, M - Macca CUCTEMBI (Tena), |
— MOJISIpHAsi Macca BeIleCTBa

2.1.2

TenmoBoe ABMKCHHE aTOMOB U MOJICKYJI BEOIECTBA

2.1.3

BzaumopeiicTBHe yacTuIl BellecTBa




2.14

Huddyszus. bBpoyHoBckoe nBrxeHne

2.15

Monens uneanpuaoro raza B MKT

2.16

CBs3b MEXKly JABIICHUEM U CPEAHEN KHHETUYECKON YHEPrUeH
MOCTYMATENBbHOTO TEIJIOBOTO ABMKEHUS MOJIEKYJT UIACAIBHOTO
ra3a (ocHoBHoe ypaBHeHue MKT):

1 oF 2 11101)2 2 =
=—mynv- =—n == ,
P 3 0 3 2 3 moct

N
rAe My - Macca OfHOM Monekys, ﬂ':? - KOHLEHTPaLMUs MONeKyn

2.1.7

AbcomoTtHas Temneparypa: T =t°+ 273 K

2.1.8

CBs3b TeMIEepaTyphl ra3za co CpeAHEN KHUHETUYECKON YHEPTUEN
MOCTYINATEIBHOTO TEMJIOBOTO JIBUKEHUS €TI0 MOJIEKYI:

Enocr = [_WUD ]=1 kT

2 2

2.1.9

VYpasuenwue p = NKT

2.1.10

MOI[CJIB HNICAJIbHOI'0 I'a3a B TCPMOJUHAMUKE:
{ypaBHeHl/IC Menzneneesa - Kianeiipona

BrIpakeHHe 111 BHYTpeHHEEH YHeprHn

VYpaBuenune Menjeneesa - Knanelipona (nmpuMeHuMbIe pOpPMBI

3armcH):

pV="CRT=RT=NtT,p=PRL
" n

BeIpaxkenue i BHyTpEHHEN SHEPTUNA OJJHOATOMHOTO UEAIIBHOTO

rasza (mpuMeHUMble (HOPMBI 3aITUCH):
U=3vRT=3 NkT =3 R =y, 7 =22Y
2 2 2 u

2.1.11

3akoH I[aJ'IBTOHa JUI JaBJICHUA CMCCHU PAa3pCiKCHHBIX I'a30B: p = pl
+ pz + ...

2.1.12

N3omnporeccrl B pa3pe:KeHHOM Ta3e ¢ NOCTOSHHBIM YUCIOM

MoJieky N (C MOCTOSTHHBIM KOJIMUYECTBOM BEILECTBA V):
usorepma (T = const): pV =const,

/]
nzoxopa (V = const): ‘%: const.

n3obapa (p = const): ;:COI’ISI

I'padmaeckoe mpencrasieHue uzomnpoiecco va pV-, pT-u VT-
JuarpaMMax.
OObeIMHEHHBIN Ta30BbII 3aKOH:

PV _const
T

JJI1 IOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V

2.1.13

HaceimienHble 1 HeHachIIIEHHbIE apbl. KauecTBeHHAs
3aBUCUMOCTbH IJIOTHOCTH U JAABJICHHSI HACBILIEHHOTO Mapa OT
TEMIIEPATYPbI, UX HE3ABUCUMOCTh OT 00bEMa HACHILIIEHHOT O I1apa

2.1.14

Brnaxnocts Bo3nyxa.
OTHOCHUTENbHAS BIAKHOCTD:
_ Prapa)_ Prapa(D)
Puacummapa (T)  Pracmy napa (T)




21.15 N3MeHeHue arperaTHeIX COCTOSIHUM BEILIECTBA: UCIIAPEHUE U
o KOHeHCAIHNA, KUTICHUE KUIKOCTH
21.16 N3MeHeHune arperaTHeIX COCTOSIHUM BEILIECTBA: IIJIABJIICHUE U
h KpUCTaJUIM3alus
2.1.17 [IpeobpazoBanue 3Hepruu B (ha30BBIX MEpPEXoaax
TEPMOJUHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpeHnHss sHeprus
293 Tennonepenaya Kak cnocod U3MEHEHUs! BHYTpEeHHEH sHepruu 6e3
o coBepieHus padoTel. KOHBEKIHS, TEIIONPOBOHOCTD, U3TYUCHHE
KonnuecTBo TemioTsl.
2.2.4 A
VY aenbHas TETIOEMKOCTh BemecTBa ¢: Q = emAT
VY nenbHas Temnora napoodpasoBanus L: Q = Lm.
2.2.5 VY aenbHas TeruioTa miasiacHus A Q = Am.
VY aenbHas TemoTa cropaHus Torumaa g: Q = gm.
226 DnemeHTapHas paborta B TepMoanHaMuke: A = pAV. Beraucnenue
o paboTsl 1o rpaduKy mporecca Ha PV-auarpamme
2.2 IlepBrlii 3aKOH TEPMOAMHAMHUKH:
O =AU+ 4, = U -Up+ 4 -
2.2.7 Annabara:
07 =0= 4, =U, -U,=-AU),
2.2.8 Bropoii 3akon Tepmoaunamuku. HeoOpaTumele mporiecchbl
[Tpunimne! aeictus TemnoBbix MamuH. KIT/I:
2.2.9 _ A;a THKT Qﬂarp _|Qx0:1| e |on:1|
Qrmrp Qﬂarp QHarp
MakcumansHoe 3Hauenue KIT/. Iukn Kapho:
2.2.10 . _Lwap ~Tvon _, _ Ty
MaxmM=Nkapuo = T Bl
Harp Harp
2.2.11 YpaBHenue TermioBoro Oamanca: Q1+ Q2+ Qs +...=0
3 OJIEKTPOAMHAMUKA
DJIEKTPUYECKOE ITTIOJIE
DnexTpu3anys Tel U €€ IpOosBICHU. DIIEKTpUUECKUil 3aps. [[Ba
3.1.1 BHJIa 3apsJia. DIIEMEHTAPHBIN SJIEKTPUUECKUM 3apsii. 3aKOH
COXpaHEHUsI AIEKTPUUECKOTro 3apsiaa
31 BsaumopeiictBue 3apsiioB. Toueunsie 3apssl. 3akoH Kynona: B
' 312 OJIHOPOJTHOM BEIIECTBE C AUDIICKTPUUECKOU MPOHHUIIAEMOCTHIO €
. ool 1 ol
g.l': 4‘11280 ’_1
3.1.3 Onekrpuueckoe noje. Ero neiicTBre Ha AIeKTpHYECKUe 3apsiabl
3.1.4 HanpsikeHHOCTB 3JIEKTpUYECKOTO MOJIS:




= F
E=—ru—.
Fupobumiit

[Tone Toueunoro 3apsnaa:
(

E,=k-L,
r

OI[HOpOI[HOe I10JI1C:
E' = const

KapTunsl 1MHUN HanpsHKEHHOCTH ATUX MOJIeH

3.15

HOTCHI_[I/IEUILHOCTB QJICKTPOCTATHUYCCKOI'O I10JIA.
Pa3zHocTh MMOTCHIUAJIOB U HAIIPAKCHUEC!

A =q(@) —9y)=-gAp=qU

TloTeHIMAIbHAS YHEPIUS 3apsifia B dIEKTPOCTATHIECKOM TI0JIE:
W=q¢.
A=— AW

IToTenmman OJICKTPOCTATUYCCKOI'O IMOJIA:

w
¢=—-

q
CBs13b HANPSHKECHHOCTH TIOJISI U PA3HOCTH MOTEHITHAIIOB TSI
OJTHOPOJIHOTO 3JIeKTpocTaTHueckoro mojsi: U = Ed

3.1.6

[IpuHUUI CynIEpIO3ULUH 3JIEKTPUYECKUX MTOJIEH:

E=E +Ey+...0=0; +03 +...

3.1.7

IIpoBOAHMKY B 3JIEKTPOCTATUUYECKOM I0JIE. Y CJIOBHE PAaBHOBECHS
3aps0B: BHYTPU IIPOBOJHUKA

E=0

BHYTPHU U HA MIOBEPXHOCTH IPOBOJHUKA (¢ = CONSt

3.18

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM MoJie. [JuanekTpudeckas
MIPOHUIIAEMOCTb BEIIECTBA €

3.1.9

KOHHCHC&TOp. :‘)HGKTpOCMKOCTB KOHJACHCATOpAa:

c=9

U
3HeKTp0€MKOCTb IIJIOCKOI'0 KOHACHCATOpAa:
_ 888

C=——=¢C
d 0

3.1.10

HapaJ'IJ'IeJ'IBHoe COCAMHCHUEC KOHACHCATOPOB:
g =q +q, +.... Ul :L]2 [ . Cnnpnﬂ]‘l = C‘l +C2 +e
HOCHCI[OBaTeHBHOC COCAUHCHHUEC KOHJACHCATOPOB!

U=UtUsrt... qi=ga=m =@ Tt

3.1.11

OHeprus 3apsHKeHHOr0 KOHIEHCaTopa:

rr2 2
AU _CU_d"
-2 2 2C

3.2

3AKOHBI ITOC

TOAHHOI'O TOKA

321

Cwnia Toka:




_Ag

I=
At Ar—0

ITocrosuuslii Tok: | = const
Jiis moctostHHOTO ToKa g = It

3.2.2

VY coBusl CyLIECTBOBAHUS AIEKTPHUECKOTO TOKA.
Hanpsokenne U u OJIC E

3.2.3

3axoH OMa 111 ydacTKa LEenu:

=
R

3.2.4

QHCKTPI/I‘-ICCKOC COIIPpOTHUBJICHUC. 3aBUCHMOCTh COIIPOTUBJICHUA
OAHOPOJAHOTO IMMPOBOJHUKA OT €TI0 JJIMHBI U CCUCHUS. Y nenpHOE
COIIPOTUBJICHUC BCIICCTBA.

/

R=pl
Ps

3.25

Hcrounuku Toka. DJ1C ucTouyHnKa TOKa:
A

E_ CTOPOHNHHX CHIT

q
BHyTpeHHee conpoTUBIEHNE NCTOYHHUKA TOKA

3.2.6

E,r

R

3axon OMa 11 OJIHOM (3aMKHYTO#) AnekTpuyeckoil uenu: E =
IR + Ir, oTkyna

I= E
R+r

3.2.7

[TapamiensHOE COeTMHEHUE TPOBOTHUKOB:

| | |
=—+—+....
Rnapa:m Rl RZ

I=T,+T,+.... U=U,=....

HOCHGI[OBB.TG.HBHOG COCAUHCHHC NPOBOJHUKOB!
U:UI+U2+v I]212: R =R1+R2+u‘

* T HIoC

3.2.8

Pabota snekrpuueckoro toka: A = [UL.
3axon Jxoyns - Jlenna: Q = I?Rt.
Ha pesucrope R:

-

Q:A:FR::]Ur:%:

3.2.9

MOIIHOCTh 3IEKTPUUECKOTO TOKA!

=2

At Ar—0
TeroBast MOIITHOCTH, BbIJEIsIEMasi HA PE3UCTOPE:
2, U?
P=I"R=—2=1U"-
R
MoniHocTh HICTOYHUKA TOKA:
PE — AACT.CHJ] — E[

At a0

3.2.10

CBO60,Z[HBI€ HOCHUTCIIU SJICKTPUUCCKHX 3apaa0B B IIPOBOAHHKAX.
MexaHu3MbI MMPOBOAUMOCTHU TBEPAbIX METAJIJIOB, paCTBOPOB U




pacIuiaBoB AJIEKTPOIUTOB, ra3oB. [loaynpoBoaHUKY.
[TonynpoBOAHUKOBBIN THOT

MAT'HUTHOE I1OJIE

Mexanuyeckoe B3aMMOI€UCTBHE MarHUTOB. MarHuTHOE MoJe.
Bekrop MmarautHOM naAyKuuu. [IpuHIuUND cynepno3unuu
MarHuTHBIX MOJICH:

3.3.1 BzB]+B‘; i
JIMHUM MHOYKIMU MarHUuTHOTO noJid. KapTuHa nTuHui MHAYKIHA
MarHUTHOTO TOJISI OJI0COBOTO U MOJIKOBOOOPA3HOTO MOCTOSIHHBIX
MarHUTOB
3.3 OmsiT Dpcrena. MaruHutHOE 1oJie MPOBOAHMKA ¢ TokoM. KapTuHa
3.3.2 JIMHUM UHAYKLIUU MAarHUTHOTO MOJIS JJIMHHOTO MPSIMOTO
e MPOBOJHWKA U 3aMKHYTOI'0 KOJIBIEBOTO MPOBOAHUKA, KATYIIKH C
TOKOM
Cuna Amrniepa, ee HanpaBJI€HUE U BEJIMYMHA!
333 FJ = Bl sin o, rae O - yron Mexay HanpaeneHuem NpoBoaHKMKa 1
BEKTOPOM B
Cuina JlopeHua, ee HanpaBJIE€HUE U BEJIUYUHA:
3.34 ﬁﬂop:|ﬁl|‘-’35in°-~ rae O - yron Mexay BeKTopamu ) v .
JIBro>keHuE 3apsHKEHHOM YacTULBI B OJHOPOJHOM MarHMTHOM I10JI€
OJIEKTPOMATHUTHASA MHAYKIOMA
7 / B
o
34.1
[ToTok BeKTOpa MarHUTHON MHIYKIIMU:
® =B,S =BS cos a
34.2 SABnenue anmekTpoMarauTHON HHAYKIHUH. DJIC HHIYKIUN
3aKOH 3JIEKTpOMarHuTHON uHAYKIMU Dapanes:
3-4-3 A@ 1
Ej=—— =—0,
At At—0
3AC vHAyKUMM B NPSIMOM
34 NPOBOAHUKE ANUHOW 1,
ABUXYLLEMCS CO CKOPOCTBIO ()
[()l[_) B OAHOPOAHOM MarHUTHOM
3 4 4 none B:
o |E“=B/m'n.va ,rae o -yron
MeXay BEKTOpoM B 1 Hopmanbio i
K M/IOCKOCTU, B KOTOPOW NIeXAT BEKTOPbI | 1 {); ecn I1BvWOLE,
10 |E;|=Blv
345 [IpaBuso Jlenua
NHIyKTUBHOCT:
L=9,MFM d=L5.
1
3.4.6 Camounnnykuus. 31C caMOUHIYKIUY:
E,;=- A =—LI,
At Ar—0
3.4.7 DHeprust MarHUTHOTO MOJIS KaTYIIKU C TOKOM:




OJIEKTPOMATHUTHBIE KOJIEBAHUA 1 BOJIHBI

Koneb6arenbupiit kKoHTYp. CBOOOIHBIEC SJIEKTPOMArHUTHBIC
Kose0aHus B U€aTbHOM KoJebaTeIbHOM KOHTYpE:
{q(f) =qmax Sil’l((l)f % (PO)

I(H= q; = 0 ax COS(OF+@g) =10k COS(OE+Qg)

35.1 ®opmyina Tomcona:
2n 1
T=2n+LC ,0Kyoa @=—=——.
I JLC
CBs13p aMIUIUTYIbI 3apsi/ia KOHAEHCATOpa C aMILIUTYI0M CHJIbI
TOKa IpU CBOOOIHBIX 3JIEKTPOMArHUTHBIX KOJI€OaHUSIX B
ujieaIbHOM KojeOaTeIbHOM KOHTYpe:
q = 1(1’]1{1?(
max
35 ®
3aKOH COXpaHEHHUs PHEPTUH B HUICATEHOM KOJIeOaTeIbHOM
KOHTYpe:
3.5.2 2 2 2 2
CU* LI" CU%max LI max
+ = = =const -
2 2 2 2
353 BrIHyXI€HHBIE 2JIeKTpOMarHuTHeIE KojeOanus. Pezonanc
354 IIepemennsbii TOK. [Ipon3BoacTBo, nepenayda u
e MOTpeOICHUE DIICKTPUUECKONU SHEPTUH
CBoiicTBa 3J1IeKTPOMarHUTHBIX BOJH. B3aumHuas opueHranus
355 BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
ElBlc
35.6 [Ixana snmekTpoMarauTHBIX BOJIH. [IpuMeHeHne
h ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
OIITHUKA
36.1 [IpsmonuHeitHOE pacnpocTpaHeHHE CBETa B OJTHOPOIHOM cpejie.
e Toueunslii uctounuk. Jlyd cBera
3aKOHBI OTPAKEHUS CBETa, 0. = f§
3.6.2 alp
3.6
3.6.3 [TocTpoenne n300pakeHMIA B TUTOCKOM 3€pKalie
3aKOHBI IPEJIOMIIEHUS CBETA.
[Ipenomnenue cera:
nysino=n,sinf- n
3.6.4

AOCOIIOTHBIN MTOKa3aTeNb MIPEIOMIICHUS




(1

Nage =—

OTHOCUTENBbHBIN MOKa3aTeNb IPETOMIICHUS:

4 U

Mo =~ =~
U
Xox tydeil B mpu3Me.
CooTHoIIEHNE YacTOT U COOTHOLIEHHUE JUTMH BOJIH IIPHU MEPEXOE

MOHOXPOMaTHYECKOI'O CBETA Yepe3 IPAHHUILy pa3ziena ABYX
ONTUYECKUX CPENL:

V] :\-"2 f P?|;‘,| —”27‘\.2

3.6.5

IlonHoe BHYTpEHHEE OTpaKECHUE.
[IpenenbHbIN yro MOJHOTO BHYTPEHHETO OTPAKEHUS:
sinq, = —=—=

p
Horw M

3.6.6

CO6I/IpaIOH_II/Ie " pacCCUBArOINC JINH3BI. Tonkas nuH3a. (DOKYCHOG
pPacCCTOAHHUEC U ONITUYCCKAd CHUJia TOHKOM JIMH3HI:

p=1
F

3.6.7

®opmyJlia TOHKOM JIMH3bI:
d /

1
+—=
/

Q|-

1
F H

AN\

f
|
VBenuueHue, 1aBaeMoe JIMH30I:

ho|f

r = e— —
H d

]
D<0= F=—«0,
D
B cnyuae paccenBaronieit JMH3bI:

= i: m--:.:l
H d

3.6.8

Xoa myya, MPOILIEAIIEro JUH3Y MO/ IPOU3BOJIBHBIM YTJIOM K €€
rJIaBHOM ontuueckoii ocu. [loctpoenne n300paxeHuit TOUKH U
OTpe3Ka MPsIMO B COOMpPAIOIIMX M PACCEUBAIOLINX JIMH3aX U UX
cUCTEeMax

3.6.9

doroanmnapaT kak ontuyeckuit npudop. I'na3 kak onruyeckas
cucrema




Nurepdepenmus ceeta. KorepeHTHBIC HCTOYHUKHU. Y CIIOBUS
HaOJII0ICHUSI MAKCUMYMOB 1 MUHIMYMOB B UHTEP(PEPEHIIMOHHON

KapTHUHE OT ABYX CI/IH(baSHBIX KOT'CPCHTHBIX HCTOYHUKOB!
3.6.10

MaKCMMYMbI - A:Zm% ,m=0,+1,+2+3,...,

MUHUMYMbI - A:(2m+])}—;. m=0,£1,+2,£3,..,

Hudpaxmus cBera. udpakinonnas pemierka. Y cioBue
HaOJII0ICHUS TJ1aBHBIX MAaKCUMYMOB ITPY HOPMAJIbHOM Ha/IeHUH
3611 MOHOXPOMaTHUYECKOI'0 CBETA C JUIMHOM BOJHBI A Ha PELIETKY C
nepuozaom d:

dsing, =mk, m=0,£1,+2,+3

3.6.12 Jlucniepcus cera
4 KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 I'unotes3a M. Ilnanka o kBanTax. ®opmyna [1nanka: E = hy
®oToHbl. DHEprus GoToHa:
hc
E=hv=—= pc.
A
4.1.2 Nmnynbe ¢poTona:
E hv h
il') —_———
4.1 c ¢ A
4.1.3 ®otorddext. Onpitel A.I'. Ctonerosa. 3akoHb! poTodddexra
VYpaBHenue DiiHmreiHa g GotodddexTa:
Ez|1moua = Am.:xn),‘[a + EKHHITIF\‘( ,
4.1.4 roe ELbDTDHﬂ =hv :%- Apiixona :hvxp::fp,
EKI/IHHKIX :%:CIJZBH
415 JlaBneHue cBeTa. J[aBieHne cBeTa Ha MOJHOCTBIO OTPAXKAIOILYIO
o MOBEPXHOCTh U HA MOJIHOCTHIO MOMIOMIAIONTYIO TOBEPXHOCTh
OU3UKA ATOMA
4.2.1 [Tnanerapnas Mmozienb aToma
IToctynatsl bopa. M3nydyenue u nornomenue GoToHOB MpH
nepexoie aToMa ¢ OJTHOTO YPOBHS SHEPTHUU Ha JPYTOM:
4.2.2 fic
4.2 hvmn :—:‘En _Eml
“mh
JInHelyaTeie CIIEKTPBI.
CniexTp ypoBHEH 3HEpru aToMa BOJIOpOJIa:
423 -13,60B
E,=———,n=123,..
2
4.3 OU3UKA ATOMHOTI'O APA




4.3.1

Hyxnonnas monens siipa ['eitzenOepra - MiBanenko. 3apsin sapa.
Maccosoe uncio siapa. M3oronsl

4.3.2

PannoakTuBHOCTSE.
Anbba-pacnan:

73X 7Y+ JHe:

bera-pacnan.
DnekTpoHHBIH B-pacnan;

A A 0 ~

ZX—) Z+IY+ 1e+Ve -
[Tozutponnslii f-pacnan:

’%X—) ZA1Y+ +?e+”v"e -

lN'amma-uznydenue

4.3.3

3aKoH paInOaKTUBHOTO pacnajia:
_1
N(t)=Ny2 "

ITycts M - Macca paJguoakTUBHOIO BellecTBa. Toraa

1
m(t)=my2 T

4.3.4

SAnepHble peakuuu. JlelleHHE U CUHTE3 s1Ep
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