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IHHosscHuTeapbHAA 3aIIMCKA

PaGouast mporpamma 1o puzmke Ha ypoBeHb cpeHero odmiero oopazoBanus ast odyuaronuxes 10-11-x kmaccoB MKOY «bo6posckas COLLI»
pa3paboTaHa B COOTBETCTBHH C TPCOOBAHUSIMH:

o ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoii deneparumy;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepxkacHnn (GeepaaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
cpenHero oO1ero 0opa3oBaHus»;

e mpukaza Munmnpocemenus ot 18.05.2023 Ne 371 «O06 yrBepxkaecHUH (enepalTbHON 00pa30BaTeIbHON MPOTrPaMMEBI CPEAHETO 00IIero
00pazoBaHUs»;

o mpuka3za Munnpocsemenus oT 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiika opraHu3aiuy 1 OCyIIeCTBICHH 00pa30BaTeIbHOM
JESITETFHOCTH TI0 OCHOBHBIM 00111e00pa30BaTebHBIM ITporpaMmMaM — 00pa3oBaTeIbHBIM MPOTpaMMaM Ha4aJIbHOTO OOIIIETo,
OCHOBHOTO OOIIETO U CPETHETO OOIIET0 00pa30BaAHUMY;

e KOHIICMIIUHU MpenoaBaHus yueOHoro npeamera « Du3nkay,

e KOMIUIEKCHBIM IUIAaHOM MEPOTNPUATHH M0 MOBBIIICHUIO KAU€CTBA MAaTEMAaTUUYECKOTO U €CTECTBEHHO-HAYy4YHOTO 00pa30oBaHUs Ha MEPHO/T
o 2030 roxa;

o C(II 2.4.2.4283-26 «CaHuTapHO-3MTUEMHOJIOTHYECKHE TPEOOBAHMSI K OpraHU3aIMsIM BOCITUTAHUS U OOYYCHHS, OT/IbIXa U
03JIOPOBJICHUS JIETEH U MOJIOJCIKIY, YTBEPIKJICHHBIX ITOCTAHOBJICHUEM TJIABHOTO caHUTapHOTO Bpaya ot 02.06.2026 Ne 19;

e CanlluH 1.2.3685-21 «I'urueHnyecKue HOPMATUBBI U TPeOOBaHUsS K 0OeCIedeHn 0 6e30macHOCTH 1 (MiTi) Oe3BPEIHOCTH IS YeIOBEKa
(hakTOpOB cpepl 0OUTAHUS», YTBEPIKIECHHBIX ITOCTAHOBIEHUEM IJIAaBHOTO caHUTapHOro Bpada oT 28.01.2021 No 2.

[Iporpamma 1o ¢u3uke 6a30BOro ypoBHS Ha YPOBHE cpeiHero oouiero oopasopanus pazpaboTaHa Ha OCHOBE MOJIOKEHUHN U TpeOOBaHUH K
pe3ylbTaTaM OCBOCHHUSI OCHOBHOM 00pa3zoBaTenbHON mporpammel, mpenctaBieHHbix B ®I'OC COO, a takke ¢ yuetoM (eaepanbHO paboueit
MIPOrpaMMbl BOCIIUTAHUS U KOHIICTILIUY TIpenogaBanus yueOHoro npeamera «Dusmnkay» B 00pa3oBaTelbHbIX opranusauusx Poccuiickoit
Odenepanuu, pean3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOIPAMMBI.

CopneprkaHue porpamMmmsl 1o (pU3UKe HaIpaBieHO Ha (GOPMUPOBAHHE €CTECTBEHHO-HAYUYHOM KapTHHBI Mupa oOydaronuxcs 10-11 kinaccoB npu
oOy4yeHuu ux ¢pu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JESITEIbHOCTHOTO noaxoa. [Iporpamma mo ¢usnke cOOTBETCTBYET
tpeboBanusam GI'OC COO k nuaHUpyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U METANIPEMETHBIM pe3yJIbTaTaM 00yueHHsl, a TAK)Ke yUUThIBAET
HE00X0AMMOCTh peaTn3allii MEXIPEAMETHBIX CBsI3el (PU3UKM C eCTeCTBEHHO-HAyYHBIMHU YUeOHBIMU NpeMeTaMu. B Hell onpenenstorces



OCHOBHBIE LIE€JIH U3YyYeHHs (PU3UKHU HAa YPOBHE CPEIAHEro 00IIero o0pa3oBaHusl, IUIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU:
JMYHOCTHBIC, METANPEIMETHBIE, IPpeAMETHbIC (Ha 0a30BOM YPOBHE).

[TporpamMma 1o ¢pu3MKe BKIIIOYALT:

e TUIAHUPYEMBIE PE3yabTaThl OCBOCHUS Kypca (PU3UKN Ha 6a30BOM YPOBHE, B TOM UHKCJIE IPEIMETHBIC PE3YAbTAThI IO T01aM 00y4eHNS;
e cojepkaHue yueOHoro npeamera « Pu3nka» Mo rogam o0ydeHus..

®du3zrka Kak Hayka o HanOoJiee OOIIMX 3aKOHAX MPUPO/IbI, BBICTYIas B KAUeCTBE y4eOHOIO MpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B
cucTteMmy 3HaHui 00 okpyxkaronieM Mupe. LIIkonpHBINH Kype GU3HKN — cHCTEMO0Opa3yIOUINil 111 €CTECTBEHHO-HAYYHbIX YU€OHBIX IPEIMETOB,
MTOCKOJIbKY (PM3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOLIECCOB U SIBIIEHUH, U3y4aeMbIX XUMUEH, Ononoruel, puznyeckoil reorpadueit u
acTpoHoMuel. Mcnonp3oBaHue M aKTUBHOE TPUMEHEHUE (PU3MUECKUX 3HAHUM ONpeieNsieT XapakTep U pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJIOT U B
cdepe PHepreTHKH, TPAHCIOPTa, OCBOCHHSI KOCMOCA, MOJIy4eHUs! HOBBIX MaTepHalIOB ¢ 3aJJaHHBIMU CBOMCTBaMHU U Jp. M3yuenne pusnku BHOCUT
OCHOBHOI1 BKJ1aJl B (popMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa 00yJaromuxcs, B GoOpMUpPOBaHNE YMEHUN MPUMEHSTh HAyYHBIH METO
MIO3HAHUS IIPU BBIIOJHEHUH UMM Y4EOHBIX HCCIEI0OBAaHUM.

B ocHoBY Kypca ¢u3uku A5 ypoBHS CpeHero o0miero oopa3oBaHus MOJ0XKEH Pl UAeH, KOTOPbIe MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €ro
MTOCTPOCHHUS.

I/Illeﬂ OCIO0CTHOCTH. B cooTtBeTcTBHMM ¢ HEH KypC ABJIACTCA JIOTHYCCKH 3aBEPIICHHBIM, OH COJACPIKUT MaTCpral U3 BCCX pa3aciioB (l)I/ISI/IKI/I,
BKJIKOYACT BOITPOCHI KaK KHaCCquCKOﬁ, TaK 1 COBpeMeHHOﬁ (1)I/ISI/IKI/I.

Wnes renepanuzanuu. B cooTBeTCTBUY ¢ HEell MaTepuan Kypca pu3uku 00beMHEH BOKPYT GU3NYecKuX Teopuil. Bemyum B Kypce sBisieTcs
(dbopMHpOBaHKE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Unes rymMmaHuTapu3aluu. Ee pcaji3anya nMpeanojaaract uCroJIb30BaHNC r'YMaHUTAPHOTI'O ITIOTCHIHAJIa (1)I/I3I/I‘IGCKOI71 HAayKH, OCMBICJICHUC CBA3U
Pa3BUTUA (I)I/ISI/IKI/I C pa3BUTUEM O6IJ_[€CTBa, d TAK)KC C MUPOBO33PCHYCCKHUMHU, HPABCTBCHHBIMU U 3KOJIOTHYCCKUMHU HpO6J'I€MaMI/I.

Hnes HpHKHaHHOﬁ HaIpaBJICHHOCTH. Kpr (I)I/ISI/IKI/I mpeamoJrarac€T 3HakOMCTBO € HIMPOKUM KPYI'OM TEXHUYCCKUX U TEXHOJOTUYCCKUX
HpI/IJ'IO)KeHI/Iﬁ HU3YUYCHHBIX Teopnﬁ M 3aKOHOB.



HI[CH OKOJIOrru3anuu peain3yeTcCsda NMoCpCACTBOM BBCACHHA 3JICMCHTOB COACPKAHUA, MOCBAIICHHLIX 9KOJIOTHYCCKUM Hp06JI€MaM
COBPEMCHHOCTH, KOTOPBIC CBA3AHbI C PA3BUTUEM TCXHUKHU U TGXHOHOFI/Iﬁ, a TaKXKe 06CY)KI[€HI/I$I Hp06JI€M panroOHAJIBHOTO MPHUPOAOII0TIB30BaAHNA
M 3KOJIOTUYECKOM 0€30ITaCHOCTH.

CTepKHEBBIMH 3JICMEHTaMH Kypca (GM3UKH Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus SIBISIOTCS (Gu3nueckue Teopuu (GopMupoBaHue
MIPEACTABJICHUI O CTPYKTYpe MOCTPOCHUS PU3UUECKON TeOpHH, posid (QyHTAMEHTAIBHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O IPUPOJIe, TPAHUIIAX TPUMEHUMOCTH TEOPHH /T OMHUCAHMsI €CTECTBEHHO-HAYYHBIX SIBJICHUH M ITPOIICCCOB).

CrcTeMHO-IesTeIbHOCTHBIN NOJIX0/] B Kypce (PU3UKU pean3yeTcs MPEeXkIe BCEro 3a CYET OpraHu3aluy AKCIEPUMEHTaIbHON AeSITeIbHOCTH
oOyuatontuxcs. [l 6a30Boro ypoBHs Kypca (pU3MKU — 3TO MCTIOJIb30BaHUE CUCTEMBI (DPOHTATBHBIX KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
Ja00paTOPHBIX pabOT, KOTOPBIE B MpOoTpaMMe 1o (Hr3uKe 00bETMHEHBI B 00N CIIMCOK YICHHUECKHUX MPAKTHIECKUX padoT. Beinenenue B
YKa3aHHOM MepeyHe JIabopaTOpHBIX padbOT, MPOBOJUMBIX JJIsi KOHTPOJISI U OLIEHKH, OCYIIECTBIIIETCSl yYaCTHUKaMU 00pa30oBaTeIbHOTO Mpoliecca
UCXOJsl U3 0COOCHHOCTEH MIIaHUPOBAaHUS U OCHaIleHUs kaOuHeta ¢pusuku. [Ipu aTom obecrieunBaeTcst oBlaieHHE 00yJaloUUMUC YMEHUSIMU
MIPOBOJIUTH KOCBEHHbIE U3MEPEHHUS, UCCIIEOBAHMS 3aBUCUMOCTEN (PU3UUYECKUX BETMYMH U MOCTAHOBKY OIIBITOB 110 MPOBEPKE MPEI0KEHHBIX
TUIOTE3.

Bonbiioe BHUMaHMe yensieTcsl pelIeHHI0 pacYeTHBIX U KaYeCTBEHHBIX 3a/1a4. [Ipu 3TOM A1 pacyeTHBIX 3a/1a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4H
C SIBHO 33/IaHHOM (PM3UYECKON MOJIENbI0, TIO3BOJISIONINE TPUMEHATh U3yYECHHbIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJHOTO pasjesa Kypca, Tak U
UHTErpUpYys 3HAHUS U3 Pa3HBIX pa3nenoB. /s kaueCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 3a/1aHUs Ha 00BsICHEHNE MPOTEKaHUS (PU3NUIECKUX
SIBJICHU U MPOIIECCOB B OKPYKAIOIEH XKU3HHU, Tpedyrolue Bbibopa Gpr3nueckoil MOJIeNU Ui CUTyallul IPaKTUKO-OPUEHTHPOBAHHOTO
Xapakrepa.

B cootBerctBuu ¢ TpeboBanusamu @PI'OC COO k maTepualbHO-TEXHUYECKOMY 0OecIieueHuIo ydeOHOro mporecca 6a30Bblii ypoBEHb Kypca
(¢u3uKK Ha ypOBHE cpelHero oo1iero 0opa3oBaHus 10JDKEH U3ydaThbes B YCIOBUAX NPEIMETHOTO KaOuHeTa (PU3MKU WK B YCIIOBUSX
MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTro LuKia. B kabuHere pU3uKu 10KHO OBITh HEOOXO0IMMOE J1abopaTopHOE
00OpyJl0BaHUE /1715 BHIIOJIHEHUS YKA3aHHBIX B IPOrpaMMe 10 (PU3MKE YUEHHUUECKUX MIPAKTUYECKUX pabOT U JEMOHCTPAllMOHHOE 000pYI0BaHHUE.

Z[eMOHCTpaI_[I/IOHHOC O60py,[[OBaHI/Ie (I)OpMI/IpyeTCSI B COOTBCTCTBUHU C IPUHIOUIIOM MHHHMMAaJIbHOHN I0CTaTOYHOCTH U obecrieuynBacT MMOCTAHOBKY
MEPCUUCIICHHBIX B IIPOTpaMMe 110 (I)I/ISI/IKG KIIIOYCBBIX JICMOHCTpaI_II/Iﬁ AT UCCIICAOBAHUSA N3YIACMbIX SIBIICHUH U mponeccoB, SMIIMPUICCKUX U
(I)YHI[aMCHTaJ'H)HBIX 3aKOHOB, UX TCXHHUYCCKHUX HpHMeHeHHfL



JIaGopatopHoe 060pyI0OBaHKE IJIsl YICHUUECKUX MPAKTHYECKUX padoT (OPpMHUpYETCs B BHJIE TEMAaTHUYECKUX KOMIUIEKTOB U 00eCTIeYMBaeTCs B
pacuere 0JIHOTO KOMILIEKTa Ha JIByX oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JIA0OpaTOPHOIO 000pyI0BaHUs JOJLKHBI ObITh IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHNH aHAJIOTOBBIX M IU(PPOBBIX MIPHOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPHTEIBHBIX CUCTEM B BHJIE IIU(PPOBHIX
nabopaTopHii.

OCHOBHBIMH LENSIMU U3Y4€HUs (PU3UKHU B 001IEM 00pa30BaHUN SBIISIOTCS:

e (opMHPOBAaHUE UHTEPECA U CTPEMIIEHUS 00yUYaIOIUXCs K HAYYHOMY M3YyYEHHUIO IPUPO/IbI, Pa3BUTHE UX UHTEIJIEKTYalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH;

pasBUTHC Hpe)ICTaBJ'IeHI/II\/’I 0 HAYYHOM MCETOJC NNO3HAHUA U q)OpMI/IpOBaHI/Ie HCCICO0BATCIIbCKOI'O OTHOMICHUS K OKPYXXaroIIUM
SIBJICHUSAM,

(hopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHUS MaTepUH U (hyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKH;
dhopMupoBaHUE YMEHUM OOBSICHSTD SIBJICHHS C UCTIOJIb30BaHUEM (DM3UUYECKUX 3HAHWN W HAYYHBIX JI0KAa3aTEIbCTB,;

(dbopMupoBaHHE NPEACTABICHUM 0 posId (PU3UKHU IS pa3BUTHS IPYTHX €CTECTBEHHBIX HayK, TEXHUKU U T€XHOJIOTHH.

JIoCTIDKEHHE ATHX IIeTiel 00ecTieunBaeTCs PeIeHHEM CIIAYIONINX 3a/1ad B Ipoliecce U3ydeHus Kypca (GU3UKU Ha YPOBHE CPEHETO OOIIEeTOo
00pazoBaHUs:

e TMpUOOpPETeHHE CUCTEMBI 3HAaHUN 00 001X (HU3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIIOYAsi MEXaHUKY, MOJIEKYIISIPHYIO
(bu3MKY, AIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI acCTPOPU3UKH;

e (opMUpOBaHUE YMEHUN IPUMEHSTh TEOPETUUECKHIE 3HAHUS 7151 OObSICHEHUS] (PU3UUECKUX SBJICHUM B IPUPOAE U IS IPUHSITUS
MPAKTUYECKUX PEUICHUI B MOBCETHEBHOM KU3HU;

e 0OCBOEHHE CIOCOOOB PEIICHHS Pa3IMYHbIX 33/1a4 C SBHO 33JJaHHON (hU3HUECKOil MOJIeNbI0, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSATEIbHOE
co3ganue (pU3nUecKor MOJIENH, COOTBETCTBYIOIIEH YCIOBHIM 3aJauu;

e TMOHMMaHUEe GU3NYECKUX OCHOB U MPUHIIMIIOB JEHCTBUS TEXHHUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MPOLIECCOB, X BIHMSIHUS Ha
OKPYKaIOILYIO CPENy;

e OBJIQJICHHE METO/IaMU CaMOCTOSITEILHOTO TUIAHUPOBAHUS U IPOBEIACHUS (PU3NYECKUX IKCIIEPUMEHTOB, aHAJIM3a U UHTEPIIPETAllUN

nH(pOpMaIIKH, OTIpEAETICHHUS JOCTOBEPHOCTH MOJTy4YEHHOTO pe3yNbTaTa,

CO3/IJaHUE YCITOBUM ISl pa3BUTHS YMEHUIN MTPOEKTHO-UCCIE0BATEIBCKOM, TBOPUECKON I€ATEIbHOCTH.

Ha n3yuyenne ¢usuku (0a30BbIi ypoBeHb) Ha ypOBHE CpeaHEro oouiero oopaszoBanust orBoauTcs 136 gacos: B 10-m kmacce — 68 vacoB (2 yaca B
Hezeno), B 11-M kinacce — 68 vacoB (2 yaca B HEZENIO).



Pabouas mporpamMmmMa opueHTHpPOBaHA HA I[EIEBbIC TPHOPHUTETHI, chopMylIMpoBaHHBIC B (hefepaIbHON pabodel mporpaMMe BOCTIUTAHUS U B
paboueii mporpamme Bocriutanust MKOY «boOposckas COLLDy.

[Ipennaraemsiii B mporpamme 1o (GU3HKe epedeHb J1a00paTOPHBIX U MPAKTHYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YYUTEIb JICJIaeT BHIOOD
MPOBEACHUS 1a00PATOPHBIX PabOT M OTBITOB C YYETOM UHANBUYaTbHBIX 0COOCHHOCTEW 00y4aronuxcsl.

I[J'ISI peairsanun NporpaMmmbl UCIIOJIB3YIOTCA yqe6HHKH, JONIYHICHHBIC K MCIIOJIB30BAHUIO IIPU pCain3aliii UMCIOIIUX IrOCYyAapCTBCHHYIO
aKKpeIUTaIlui0 00pa3oBaTeNbHBIX MPOTPAMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIET0, CPeIHETo 00IIero oopa3oBaHus OpraHu3alrsIMH,
OCYIIECTBIISIONTUMHI 00pa30BaTEIbHYIO JIEATSIILHOCTE, IprukazoM Munnpocsemnierus ot 22.06.2026 Ne 436:

o ®uswmka, 10 ximacc/ Mskumies I'.51., byxosues b.b., Corckuit H.H. mox penakiueit [TapdentseBoit H.A., AkninoHepHOe 00I1IeCTBO
«U3narenscrBo "llpocBemienne’'»;

o ®uswmka, 11 xmacc/ Mskumies I'.41., bByxosues b.b., Uapyrun B.M. noxa penakiueii [TapdentseBoii H.A., AkunoHepHOe 00I1IeCTBO
«U3narensctBo "llpocBemienne’'»;

s <,..>

DJIEKTPOHHBIC 00pa30BaTEIBHBIC PECYPCHI, JOMYIIEHHBIC K UCITOJIB30BAHHIO TIPU PEATU3AIMU UMCIOIINX TOCYIapPCTBEHHYIO aKKPE U TAIIHIO
00pa3zoBaTeNIbHBIX MPOTPaMM HAYaJIHLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHero oomero oopa3oBanus Npuka3zoM MUHIIPOCBEIICHHS OT
23.07.2025 Ne 551:

Tpenaxep «O6nako 3nanuit. [llkona». dusuka, 10 KJ1ace 000 «Puzukon Jlady»;
AnantuBHbIN KoMIuieke o pusuke 10 kmacca OO0 «A-CMAPT»;

®usuka, 10 - 11 xknaccel TAOY BO MI'TTY;

o <,..>

IlianupyemMble pe3yJabTaTbl 0CBOCHHS MPOTrPaMMBbI

OcBoenue yuebHoro mpeamera «Pusrka» Ha ypOBHE CpeiHero obiero oopasosanus (6a30BbIii YpOBEHB) JOIKHO 00SCIICUNTh TOCTHKCHHUE
CIIEYIONINX TUYHOCTHBIX, METANIPEAMETHBIX U TIPEMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.



JIMYHOCTHBIE Pe3yJIbTAThI

JIn4HOCTHBIE PE3yJbTAThl OCBOCHUS Y4eOHOTO TipenMeTa «Du3nkay J0JKHBI OTPaXKaTh TOTOBHOCTh U CLIOCOOHOCTH O0YUYaOIIUXCS
PYKOBOJICTBOBATHCSI CPOPMUPOBAHHOM BHYTPEHHEH TO3UIMCH TUIHOCTH, CUCTEMOW IIEHHOCTHBIX OPUCHTAIIHM, TO3UTUBHBIX BHYTPCHHHUX
yOEXIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, pACIIUPEHUE )KU3HEHHOTO OTBITA U OTIBITA JIEATETLHOCTH
B IIPOLIECCE PEATU3aIMi OCHOBHBIX HAIIPABJICHUIN BOCIIUTATENBLHOM AEATEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakaaHCcKOro BOCIMTAHMS:

e c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIMN 00YJAFOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO YICHA POCCUHCKOTO 00IIeCTBa;

e ITIPUHATUC TPAAULIUOHHBIX O6H.[G‘-IGJ'IOBG'—IGCKI/IX TYMaHUCTHYCCKHUX U JEMOKPATUICCKUX HeHHOCTefI;

e TOTOBHOCTh BECTH COBMECTHYIO JIESITEIHLHOCTh B HHTEPECaX TPaKIaHCKOTO OOIIECTBa, y4aCTBOBATh B CAMOYIIPABICHUH B
o0pa3oBaTeNIbHOM OpraHu3aluy;

e yMEHHE B3aUMOJEHCTBOBATh C CONMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUH C X (DYHKIMSIMH 1 Ha3HAUCHHEM,

e TOTOBHOCTHb K T'YMaHHTapHOH M BOJIOHTEPCKOW AEATEILHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHMSA

e C(pOPMUPOBAHHOCTH POCCUUCKON I'PaKIaHCKON HIEHTUYHOCTH, MATPHOTU3MA;
e I[ICHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHHSIM POCCUMCKHUX YYEHBIX B 001aCTU (PU3UKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS :
e Cc(OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHMS,
e CIOCOOHOCTH OLEHUBATH CUTYAIIMIO M PUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSACH Ha MOPATIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJI€ B J€ATEIbHOCTH YYEHOTO;
e OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAyILETo;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

e JOCTCTUYCCKOC OTHOLICHUC K MUDPY, BKIIHOYAd 3CTCTUKY HAYYHOI'O TBOPYCCTBA, IIPUCYIICTO (I)I/ISI/I‘-ICCKOﬁ HayKe,



5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEPEC K pa3InyHbIM cepam mpodhecCHOHATBHOMN AEATENHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKOHM U TEXHUKOH, YMEHUE
COBEpIIaTh 0CO3HAHHBIN BBIOOD Oymymiei mpodeccuu u pean30BbIBaTh COOCTBEHHBIC )KH3HCHHBIC TUIAHBI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 001aCTH (PU3UKHN HA POTSHKECHUH BCEH KU3HH,

6) 3K0JIOrHYecKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTH IKOJOTUYECKON KYJIBTYpPbI, 0CO3HAHUE II100aJIbHOTO XapakTepa HKOJIOTHUYEeCKUX Npooiiem;
IJTAaHUPOBAHHUE U OCYIIECTBIIEHUE ACUCTBUN B OKPY)KAIOIlIEeH cpe/ie Ha OCHOBE 3HAHUS 1eJIel yCTOMUNBOTO pa3BUTHUS YEJIOBEUECTBA,;
paciiupeHue OIbITa JesITeNbHOCTH SKOJIOTMUECKON HapaBI€HHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUM 110 PU3HKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUS

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3NUECKON HAYKH;
OCO3HAHHE [IEHHOCTU HAYYHOU JeSITeIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUEeHUS (PU3UKU OCYIIECTBIATH MPOEKTHYIO U
UCCIIEIOBATENIbCKYIO JAESITENbHOCTh HHINBUYaTbHO U B TPYIIIIE.

B npouecce gocTmkeHNst TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IIPOTPaMMBI 110 (PU3UKE U1 YPOBHS CpeHEro olIiero o0pa3oBaHus y
00yyaronuxcs COBEPIICHCTBYETCS YMOIIMOHATBHBIN MHTEIIEKT, MPEANOIaraoui cpopMrUpoBaHHOCTS:

CaMOCO3HAaHMs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIILHOE COCTOSIHUE, BUICTh HAIPABIICHUS Pa3BUTHS COOCTBCHHOM
SMOIIMOHANBHOMN cdepbl, ObITh YBEPEHHBIM B cele;

CaMOPETYIMPOBAHUS, BKIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHIUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHUE, CIIOCOOHOCTh
aIalTHPOBATHCS K AMOIIMOHAILHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKJIFOYAIOIICH CTPEMIICHUE K IOCTH)KCHUIO TSI U YCIIEXY, ONTHMU3M, HHUITUATHBHOCTD, YMCHHE
JIEHCTBOBATH, MCXO/I M3 CBOMX BO3MOXKHOCTEH,

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIFHOE COCTOSIHUE APYTUX, YYUTHIBATH €T0 MPH OCYIIECTBICHUU OOIIEHUS,
CIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMANIFHBIX HABBIKOB, BKIIFOUYAIOIINX CIOCOOHOCTh BBICTPANBATh OTHOILIEHUS C IPYTHUMH JIFOJIbMU, 3200 TUTHCS, TPOSIBIISITh UHTEPEC U
pazpemiats KOHMIUKTHL.



MeTanpeaMeTHbIe pe3yJabTaThl

Ilo3HaBaTeabHBIE YHUBEPCAJBHBIC yqeﬁm,le JeHCTBUSA

ba3oBble Jornveckue aeiicTBus .

CaMOCTOSITENIBHO (POPMYIHPOBATH U aKTyalIU3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEEINATh LENN AeSTENIbHOCTH, 3a1aBaTh apaMeTPbl U KPUTEPUU UX JTOCTHKEHNUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B paCCMATPUBAEMBbIX (PU3MUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH pelIeHUs MPOOIEMBbI C YIETOM aHAIN3a UMEIOIIHUXCSI MAaTepUAIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B I€ATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKU MOCIEICTBUN AEATEIbHOCTH;
KOOPJIMHUPOBATH U BBIMIOJHATH pabOTy B YCIOBHSX pPeaIbHOT0, BUPTYAIbHOTO U KOMOMHHPOBAHHOTO B3aUMOJIEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIEHUE MPU PEILICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciienoBaTebCcKHe 1eHCTBUA .

BIIIETh HAyYHOI TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U METOAaMH (PU3NYECKON HAYKH;

BIIa/IETh HaBbIKAMU y4eOHO-UCCIIEIOBATEILCKOM U MPOEKTHOM €ATEIbHOCTH B 001acTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K
CaMOCTOSITEIBHOMY ITOMCKY METO/IOB PellieHus 3a7au (PU3MUECKOTO COJACPKAHUs, IPUMEHEHUIO Pa3IMYHbIX METOJO0B IMO3HAHUS;
BIIAJIETh BUJIAMU JIEATEIHHOCTH IO MOJYyYEHUIO HOBOTO 3HAHMS, €0 HHTEPIIPETAlNH, IPE0OPa30BaHUIO U IPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYaIUsIX, B TOM YKCJIE MPH CO3/IaHUHU Y4eOHBIX MPOEKTOB B 001acTH (DU3UKH;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBS3H U aKTyaJIM3UpPOBaTh 337a4y, BEIABUTaTh THIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTHI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOJYYECHHBIE B XOJ€ PEIICHUS 3a/1a4M PE3YNbTaThl, KPUTUUECKH OLEHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTeNbHOM NEATENHHOCTH, B TOM YHCIE MPH U3YYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUSIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

YMETb NMEPEHOCUTH 3HAaHUS M0 (PU3UKE B IPAKTHUECKYIO 00JaCTh KU3HEIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX yIEOHBIX NMPEIMETOB,;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTMHATIBHBIE TIOJXObI U PEIICHHS,

CTaBUTH MPOOJIEMBI U 33]]a4H, AOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora ¢ unpopmanueii:

BJIQJICTh HABBIKAMHU TOJTy4eHUsI HHPOpMAIMU (HU3NIECKOTO COACPIKAaHUS U3 HCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISTH MIOUCK, aHAIN3, CUCTEMATH3AIHI0 U HHTEPIPETANNIO HHPOPMALIUK PA3IMIHBIX BUJOB U (OPM MPEICTABICHHS;
OILICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCI0JIb30BATh CPEJICTBA MH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEILIEHUU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHM3alMOHHBIX 33]a4 ¢ COONI0IEHNEM TpeOOBaHUI SPrOHOMMKH, TEXHUKHU O€3011aCHOCTH, TUTHEHBI, pecypcocOepeeHus,
MIPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€3011acHOCTH;
cO3/aBaTh TEKCThl (U3NYECKOTO COJEPHKAHUSI B pa3IMUHbIX (hopMaTax ¢ yueToM Ha3Hau€HUs HH(OpPMaIUU U 11eJIEBOI ayIuTOpHH,
BBIOMpAsi ONTUMAJIbHYIO (HOPMY IIPEACTABICHUS U BU3YyaIU3AIUH.

KomMmyHukaTuBHbIe YHUBepcaibHbIe y4eOHble 1elCTBUA:

OCYIIECTBJISITh OOIICHHE Ha YpOKaxX (PU3UKH M BO BHEYPOUHOU JEATEIHHOCTH;

pacrno3HaBaTh MPEANOChUIKH KOH(DIUKTHRIX CUTYalluil U cMsIr4aTh KOH(DIUKTHI,

Pa3BepHYTO M JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BaHUEM SI3bIKOBBIX CPEICTB;

MMOHUMATh U UCIOJIF30BaTh IPEUMYILECTBA KOMAaHAHON U UHIWBUTyaTbHOU pabOTHI;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBHI C y4eTOM OOIIMX UHTEPECOB U BO3MOKHOCTEH KaXKJOT0 YIeHa KOJUIEKTHBA;
MIPUHUMATD 1I€JTM COBMECTHOW JEATEIIbHOCTH, OPTraHU30BbIBATH U KOOPAMHHUPOBATH JIEHCTBUS IO €€ JOCTIKEHUIO: COCTABIIATH IJIaH
NeUCTBUM, pacpeesiaTh PO C yUeTOM MHEHUN YYACTHUKOB, 00CYK1aTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIaJ[a M Ka)KJIOTO yYaCTHUKA KOMaH/Ibl B OOIIMI pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM,;
npeiaraTb HOBbIE IPOEKTHI, OLICHUBATh UJICU C IMO3UIIMU HOBU3HBI, OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITH O3UTHUBHOE CTPATErHUeCKOE TIOBEICHUE B PA3IUYHBIX CUTYAIUAX, POSIBIATH TBOPUECTBO M BOOOpakeHue, ObITh
WHUIUATUBHBIM.

PeryasiTuBHbIe yHUBepcaJibHble YUeOHbIe el CTBUA

Camoopranmn3anus:

CaMOCTOSITENILHO OCYIIECTBIISTH MO3HABATENBHYIO IEATENLHOCTh B 001acTH (U3UKH U aCTPOHOMHUH, BBISBISATH MPOOIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/]a4H,;



e CaMOCTOSITETILHO COCTABIISATH IJIAaH PEIICHHS PACUCTHBIX M KaUE€CTBEHHBIX 3324, IJIaH BHIMOJIHEHHS MPAKTUYECKON PabOThI C y4eTOM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEITOYTCHUIH;

e JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

e pACIIMPATH PAaMKH y4eOHOTO IIpeIMeTa Ha OCHOBE JIMUHBIX TIPEIOYTEHHH;

e JIeNIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha CEOsI OTBETCTBEHHOCTh 3a PEIICHHUE;

e OIICHUBATH NMPUOOPETEHHBIH OTIBIT,

e crnoco0cTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO SPYAULIUU B 00J1aCTH (PU3UKH, TIOCTOSIHHO MOBBILIATH CBOM 00pa3oBaTeNbHbIA U
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIB!
e JIaBaThb OLICHKY HOBBIM CUTYyallUAM, BHOCUTH KOPPCKTHUBEI B ACATCIbHOCTD, OLICHUBATH COOTBETCTBHUEC PE3YJILTATOB LEIIsIM,
e BJIAZICTh HAaBBIKAMHN MO3HaBaTEILHON pe(i).]'IeKCI/II/I KaK OCO3HaHHs COBCPHIACMBIX }IeﬁCTBHﬁ N MBICJIUTCIIBHBIX MMPOLECCOB, UX
pe3yJAbTaTOB U OCHOBAHUM;
e HCIOJb30BaTh MpUEMBbI pedIeKCHH ISl OLEHKU CUTYaIluH, BbIOOpa BEPHOTO PELICHUS;
* YMETh OLICHMBATh PUCKHA U CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX CHUKEHUIO;
e IIPUHUMATh MOTHUBBI U apTyMEHTBI JIPYrUX IPU aHAJIU3€E PE3yIbTaTOB ACSATEIbHOCTH.
IIpunsiTHe ceds1 U APYrUX:
e TMPUHUMATH ceOs, MOHUMAsI CBOM HEIOCTATKU U IOCTOMHCTBA,

e JIpMHHUMAaTh MOTHBBI M apr'yMCHTHI JAPYIUX IIPpU aHATIN3E PE3YyJIbTATOB ACITECIBHOCTH,
e [IPpU3HABATBH CBOC IIPAaBO U MPAaBO APYIrux Ha OIIINOKH.

HpeIlMeTHI)Ie PE3YJIbTATbI

10-i1 kiaacce

B npornecce u3ydenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce oOydaromnuiics HayquTes:



JI€MOHCTPUPOBATH Ha MPUMEPaxX poJib U MeCTO (PU3MKU B (POPMHUPOBAHUU COBPEMEHHON HAYYHOU KaPTHHBI MUPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOM JEATENBHOCTH JIIOJIEH;

YUUTBIBATH TPAHULIBI TPUMEHEHHS N3YYSHHBIX (PU3NYECKUX MOJICTICH: MaTepruaitbHas TOUKa, HHepIIUaTbHasl CHCTEMa OTCYETa,
a0COJIIOTHO TBEPJIOE TEJO, UACANBHBIN T'a3, MOJICN CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TeJl, TOUCUHBIH AIMEKTPHUECKHUH 3apsi MpH
penreHnn GpU3MYSCKUX 33134,

pacrno3HaBaTh pusnUeckue sBIeHUs (MPOLECcChl) U 00BSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETHUECKON TEOPHH
CTPOEHUS BEIIECTBA U 3JIEKTPOIMHAMUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBH)KEHUE, CBOOOIHOE MaJIeHUE Tel,
JBUKEHHE 110 OKPYXHOCTH, HHEPLIMS, B3auMoieiicTBue Te, 1uddys3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEN U TBEPABIX
TeJl, K3MEHEHHE 00beMa TeJl TPU HarpeBaHUH (OXJIaXKICHUH ), TEIUIOBOE PABHOBECHUE, UCTIApEHHEe, KOHICHC AL, TUTaBJICHUE,
KpUCTAJUIM3alHsl, KUIIEHNE, BIAXKHOCTh BO3/yX4, MOBBIIIECHUE JaBJICHUS I'a3a IPU €r0 HarpEBaHUM B 3aKPBITOM COCYAE, CBS3b MEXIY
rapamMeTpamMu COCTOSIHMS T'a3a B U30IIPOLIECCaX, IIEKTpU3alus TeJl, B3aNMOJIECHCTBHE 3apsI/IOB;

OTIHCHIBATh MEXaHUYECKOE JBUKEHHE, UCIIOb3Ys (U3NYECKUE BEIMUMHBI: KOOpIUHATA, TyTh, IEPEMEIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CHJia, UMITyJIbC Tesla, KHHETUYecKasi SHEepIusl, MOTeHIIMaIbHas SJHEPIUs, MeXxaHn4yeckas paboTa, MexaHn4yecKasi MOIIHOCTb;
[P OMMCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICIT HUCMOIb3yEMbIX BETMUHMH, UX 0003HAUEHUS U €IMHUIIb], HAXOAUTh
(GopMyIbl, CBA3BIBAIOLINE JAaHHYIO (PU3MUECKYIO BETMUUHY C APYTMMHU BEIMYUHAMU,

OINMCBIBATH U3yUECHHBIE TEIIOBBIE CBOMCTBA TEJI U TEIUIOBBIE ABJICHHUS, UCIOJb3Ys (PU3MUECKHE BETMUMHBI: JaBICHHUE Ia3a,
TEMIIEpPaTypa, CPEIHAA KUHETUYECKasi SJHEPTHsl Xa0OTUYECKOTO IBHYKEHHUS MOJIEKYJI, CPEIHEKBAAPAaTUYHASI CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIus, padoTa rasa, Ko3(p(UIHEHT MO0JIE3HOT0 ASHCTBYSI TEIUIOBOTO ABUraTesl; IPU OIUCAHUU
IIPABUIILHO TPAKTOBATh (U3NYECKUI CMBICI UCIOJIb3YEMbIX BEJIMUUH, UX 0003HAUEHUS U €AMHULIbI, HAXOAUTh (POPMYJIbI,
CBSI3bIBAIOIME IAHHYIO (GU3NYECKYIO BEJIMUMHY C APYTUMH BETMUYUHAMY;

OIUCBHIBATh U3YYCHHBIC AIEKTPHUCCKUE CBONWCTBA BEIIECTBA U 3JIEKTPUUCCKUE SBJICHHS (IPOLIECCHI), UCIIONb3YS (HH3HUYCCKHUEC
BEJIMYMHBL. JIEKTPUUECKUN 3apsfl, SJIEKTPUUECKOE M0JIE, HAIPSHKEHHOCTD 110J1s], TOTEHIIMAJ, pa3HOCTh IOTEHIUAJIOB; IIPY ONIMCAHNUN
IIPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOJIb3YEMbIX BEJIMUUH, UX 0003HAUEHUS U €MHULIbI; YKa3bIBaTh (POPMYJIB,
CBSI3bIBAIOIME JAHHYIO (U3NYECKYIO BEJIMUMHY C APYTUMH BETUUYUHAMH;
aHAJIM3UPOBATh (PU3MUECKHUE MTPOLIECCHI U ABJICHUS, UCIIOJIB3Ys (PU3MUECKHE 3aKOHbI U IPUHIIMIIBL; 3aKOH BCeMHUpHOTro Tsrotenus, |, 1l u
I11 3akonb! HbI0TOHA, 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPruH, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHLUI CYIIEPIO3ULIUU CHJI,
IIPUHLIMI PaBHONIPABUS MHEPLHAIBHBIX CUCTEM OTCYETA, MOJIEKYIISIPHO-KUHETHYECKYIO TEOPUIO CTPOEHUS BEILIECTBA, ITa30BbIE 3aKOHBI,
CBSI3b CpPEJHEN KMHETUUYECKOW SHEPTUH TEIJIOBOTO JIBMXKEHUS MOJIEKYJI ¢ aOCOIIOTHON TeMIlepaTypoi, IepBblii 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPaHEHUs AIIEKTPUUYECKOT0 3apsja, 3akoH KyinoHa, npu 3ToM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, er0 MaTeMaTHYeCKOe BBIPAKCHUE U YCIOBHUs (TPAHUIIbI, 00TaCTH) TPUMEHHUMOCTH;

OOBSICHATH OCHOBHbIE IPUHLIUIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3iInyaTh YCIOBHS UX 0€30IaCHOTO
HCIIOJIb30BAHUS B IIOBCEIHEBHOM JKU3HU,



e BBIINOJIHATH SKCIICPUMCHTEI 110 UCCIICAOBAHUTIO (I)I/I3I/I‘-IGCKI/IX SIBJICHUM U MponeCcCOB C UCIOJIb30BAHUCM IIPAMBIX U KOCBCHHBIX
U3MEpPEHHH, IPH ATOM (HOPMYIHPOBATH TPOOIEMy/3a/1ady U TUIIOTE3Y Y4SOHOTO IKCIIEPUMEHTa, COOMpPATh YCTAHOBKY U3
MPEUI0KEHHOTO 000pYAOBaHUSs, IPOBOAUTE OIBIT i (POPMYIHPOBATH BBHIBOJIBI;

e OCYHICCTBJIATH IMPAMBIC U KOCBECHHBIC U3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYMH, ITPU 3TOM BI)I6I/IpaTI> ONTHUMAJbHBIHA CIIOCO0 HU3MEPCHUA U
HCIIOJIB30BaTh U3BCCTHBIC METOAbI OIICHKN HOFpCIHHOCTGfI I/ISMepeHHﬁ;

e HCCIICAOBATH 3aBUCHUMOCTHU MCKAY (1)I/ISI/I‘~IGCKI/IMI/I BCJIMYHMHAMHU C UCITIOJIb30BAHUEM IIPSMBIX I/ISMepeHI/Iﬁ, IIpU 5TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCUPOBATH PE3yIbTaThI MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJI€ TaOIHI] ¥ TpadUKOB, JIeJaTh BEIBOIBI
10 pe3yNnbTaTaM UCCIIE0OBAHUS,

e cOOmMIOAATh MpaBUiIa OE30M1aCHOTO TPY/AA IPH MPOBEAECHUH HCCIEIOBAHUN B paMKaxX y4eOHOr0 SKCIEPUMEHTa, y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOM NESTENIbHOCTH C MCIOJBb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U J1JaO0OpaTOPHOTo 000PYAOBAHNUS;

e pPCIIaTh paCUYCTHHIC 3a/la4r C ABHO 3a)IaHHOI71 (bHSquCKOﬁ MOACIBIO, UCIIOJIB3Ys q)HSHLIeCKI/Ie 3aKOHBI 1 IPUHOUIIBI, HA OCHOBC aHAJIM3a
YCJIOBHS 3a/1a4¥ BEIOMPATh (PU3NUECKYIO MOJIEIb, BBIJIEIATH (PU3NYECKHE BETUYUHBI i (POPMYITBI, HEOOXOIUMBIE TSI €€ peIeHus,
IMPOBOAWTE PACUCTEI U OUCHUBATH PCAJIBHOCTD MMOJYYCHHOI'O 3HAUYCHUSA q)HSquCKOﬁ BCJINYNHBI,

e pElIaTh KAYECTBEHHBIE 3aJ]a4H. BBICTPANBATh JIOTUYECKH HEPOTHBOPEUUBYIO LIENOYKY PACCYKICHHUM C ONTOPOM HAa U3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS,

e HCIIOJIb30BaTh IIPH PELICHUU Y4eOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTUH JUIsl IOUCKA, CTPYKTYPHUPOBaHMS,
MHTEPIPETAlMK U NIPEICTABICHUS YUeOHO! 1 HayYyHO-TIOMY/ISIpHOM MH(pOpMaLUK, TOTy4€HHON U3 Pa3IMYHbIX HCTOUHHUKOB,
KPUTHUYECKH aHAIM3UPOBATh NOJIY4aeMyI0 HH(OPMAIHIO;

e IIPUBOJUTH IPUMEPHI BKJIAJA POCCUICKHUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE ITPOLIECCOB OKPYXKAIOLIET O
MUDA, B pPa3BUTHE TEXHUKU U TEXHOJIOTHH;

e HCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHU 110 (PU3HMKE B TOBCETHEBHOM JKU3HU AJIs oOecrieueHus: 6e301acHOCTH IpU 0OpallleHuu ¢
npubopamMM U TEXHUYECKMMHU YCTPONCTBAMH, AJISl COXPAHEHUS 370POBbs U COOIIOIEHUS] HOPM KOJIOTMUECKOTO ITOBEJICHHS B
OKpy>Karollel cpeze;

e paboTaTh B IPyMIIE C BHINOJIHEHUEM PA3JIMYHBIX COLUANIBHBIX POJIEH, IUIAaHUPOBATh PA0OTY IPYIIIb], PALLMOHATIBHO PACIPEACIIATH
00513aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJIeKBaTHO OLEHUBATh BKJIaJl KQXKJI0TO U3 YYACTHUKOB
IPYIIBI B pellIeHHE paccMaTpUBaeMOi POOIIEMBI.

11-i1 kiaace

B npornecce u3ydenus kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oOydaromuiics HayquTes:



JEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (PM3UKH B JOPMUPOBAHUYU COBPEMEHHOW HAYIHOU KAPTUHBI MUPA, B PA3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B TPAKTUYECKON AEATEIHHOCTH JIFOJIEH, 1IEJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA,
VYUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (U3HUECKUX MOJICIICH: TOUCUHBIN IIEKTPUICCKHMA 3aps]l, Tyd CBETa, TOUCUHBIN
HMCTOYHHK CBETA, A/IepHast MOJEIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO si/ipa MpH perieHuu GU3NIeCKuX 3a1ad4;
pacro3HaBaTh (GpU3HUYECKHE BICHHS (IIPOIIECChI) M OOBSICHITH X HA OCHOBE 3aKOHOB DJICKTPOAMHAMHMKH M KBAHTOBON (DM3UKH:
AJIEKTpUYECKasi TPOBOJAUMOCTD, TEIIJIOBOE, CBETOBOE, XUMUYECKOE, MAaTHUTHOE JCHCTBUSA TOKA, B3aUMOJICHCTBHE MAarHUTOB,
ANIEKTPOMArHUTHASI MHAYKIUS, 1eUCTBUE MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM M JABWKYIIUICS 3apsil, JIEKTPOMAarHUTHbIE
KoJIeOaHUs ¥ BOJIHBI, IPSIMOJIMHEMHOE pacpOCTpaHEHUE CBETa, OTPpaKEHUE, IpesioMiieHue, HHTepdepenius, Tudpakius u
MOJISIPU3AllKs CBETa, JUCHepcHs cBeta, poroaekrpudeckuit 3pdext (poToaddekr), cBeToBOE AaBCHIE, BOSHUKHOBEHHE
JUHEWYATOTO CIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAS U UCKYCCTBEHHAS PAIMOAKTHBHOCTH,
OTHMCBIBATH U3yYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPHUCCKHE, MATHUTHBIE, ONITHYECKHE, DIIEKTPUUYECKYIO IIPOBOTUMOCTh Pa3TMYHBIX
Cpen) U 3JICKTPOMArHUTHBIE BJCHUS (IIPOILIECCHI), UCTIOB3YS (BH3UUECKUE BETMIMHBI SJIEKTPUUECKUI 3apsi/l, CHjIa TOKa,
ANEKTPUYECKOE HAMPSDKEHHE, STIEKTPUIECKOE COTIPOTUBIIEHNE, PA3HOCTh OTCHIIMAIIOB, MJICKTPOIBIKYIIAs CHiia, paboTa TOKa,
WHJIYKIMS MATHUTHOTO TIOJIs, crjia AMriepa, cuia JIopeHiia, MHIyKTUBHOCTD KaTYyIIKH, SHEPTHUS JIEKTPUUECKOTO ¥ MAarHUTHOTO
MOJICH, IEpUO M YacToTa KoJIeOaHU B KOJIEOATETPHOM KOHTYPE, 3apsi M CHJIa TOKa B MPOIIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX
KoJiebaHu#, (POKYCHOE pacCTOSIHUE U OMITHYECKAsi CHJIa JIMH3BI, TPU ONMCAHUH MPABHJIBHO TPAKTOBATH (PU3UUSCKUN CMBICIT
WCIIOJIb3YEMBIX BEJIMUWH, UX 0003HAYCHUS W €AMHHIIBI, YKa3bIBaTh ()OPMYIIBI, CBSI3bIBAIONINE TAHHYIO (DU3UYECKYIO BEIMUUHY C
JPYrUMH BEJIMYUHAMU;
OTIMCBIBATh U3YYCHHBIC KBAHTOBBIC SIBJICHUS U IIPOIIECCHI, UCIOJIB3YS (PU3NYECKHE BEIIMUMHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI ¥ YaCTOTa CBETA, YHEPTUS U UMITYJIbC (POTOHA, TIEPHO]I TTOTypaclaia, SHEPTHs CBA3U aTOMHBIX SA€p, IIPH ONMMUCAHUH
MPaBUIILHO TPAKTOBATh (PM3UYECKUH CMBICII HCITIOJIb3YEMBIX BEJIMUMH, UX 0003HAYCHUS U SUHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIMYMHAMHU, BBIYUCISITh 3HaYeHUE (DU3UIECKOIN BEITUUMHBI;
aHAJIM3UPOBATh (PUINYECKUE MPOIIECCHI U SIBJICHUS, UCTIOIb3Yd (PU3NUECKHE 3aKOHBI U MPUHIUIIBI: 3aKOH OMa, 3aKOHBI
MOCJIEI0BATENBHOTO U MapajlIeIbHOTO COEIMHEHMSI IPOBOJHUKOB, 3aK0H J[>koyns—JIeHia, 3aKoH 31eKTpPOMarHuTHOM MHIYKIIUH,
3aKOH IPSIMOJIMHEWHOIO PaCIpOCTPAHEHHUS CBETA, 3aKOHBI OTPaKEHHSI CBETA, 3aKOHBI ITPEJIOMJIEHUS CBETA, YypaBHEHHE DUHILITEHHA
i potoaddexra, 3aK0H cOXpaHEHHS FIHEPTUHU, 3aKOH COXPAaHEHUSI UMITYJIbCa, 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia, 3aKOH
COXpPaHEHHUs MacCOBOTO YHUCIIA, TOCTyaaThl bopa, 3aKoH paAoaKTUBHOTO paciaja, MpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BRIPAKEHUE U YCIOBHUS (TpaHHUIlbI, 001aCTH) TPUMEHHUMOCTH;
ONpeNEeNATh HAllpaBJIE€HUE BEKTOPA MHIYKIIMM MAarHUTHOTO TIOJIs TPOBOJIHUKA C TOKOM, CUJIbl AMIiepa U cuiibl JIopeHiia,
CTPOUTH M OIUCHIBATh N300paKeHHe, CO3aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH301;



BBIIIOJIHATD 9KCIICPUMCHTBI 110 UCCIICAOBAHNUIO (I)I/I3I/I‘-IGCKI/IX SIBJICHUM U MponeCcCOB C UCIOJIb30BAHUCM IIPAMBIX U KOCBCHHBIX
U3MEpPEHHIA: TIPU 3TOM (GOopMYIIMpOBaTh podiieMy/3a1ady U THIIOTe3y yI4eOHOTO SKCIICPUMEHTa, COOMPATh YCTAaHOBKY U3
MPEUI0KEHHOTO 000pYAOBaHUSs, IPOBOAUTE OIBIT i (POPMYIHPOBATH BBHIBOJIBI;

OCYIICCTBJIATD NPAMBIC 1 KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘~I€CKI/IX BCJIMYMH, ITPU 3TOM BI)I6I/IpaTI> ONTHUMAaJbHBIH CIIOCO0 HU3MEPCHUA U
HCIIOJIB30BaTh U3BCCTHBIC METOAbI OIICHKN HOFpCIHHOCTGfI I/ISMepeHHﬁ;

HCCIIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUM: IIPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(uKcHpOBaTh pe3yabTaThl MOTYYEHHOHN 3aBUCUMOCTH (PU3NUECKUX BEIMYUH B BUJE TaOJIUL U TpaduKOB, A€JIaTh BHIBOJbI IO
pe3yabTaTaM HCCIeI0BaHHUs;
coOuroaTh npasuiia 0€30MacHOro Tpy/ia NP MPOBEJCHUN UCCIIEI0BAaHUN B paMKax y4eOHOIO SKCIIEPUMEHTA, yu4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOM NESITENIbHOCTH C MCIOJIB30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1JaO0OpaTOPHOro 000PYA0BAHNUS;

pemaTh paCYE€THBIC 3a/la4r C IBHO 3a)IaHHOI71 (bHSquCKOﬁ MOACIBIO, UCIIOJIB3Ys q)HSHLIeCKI/Ie 3aKOHBI 1 IPUHOUIIBI, HA OCHOBC aHAJIM3a

YCJIOBHS 3a/1a4¥ BEIOMPATh (PU3NYECKYIO MOJIEIb, BBIJICIATH (PU3NYECKHE BETUYUHBI i (POPMYITBI, HEOOXOIUMBIE TSI €€ PeIIeHus,
IMPOBOAWTE PACUCTEI U OUCHUBATH PCAJIBHOCTD MMOJYYCHHOI'O 3HAUYCHUSA q)HSquCKOﬁ BCJINYNHBI,

peniaTh Ka4eCTBEHHBIE 3/1a4U . BBICTPAMBATh JOTUYECKH HEITPOTUBOPEUMBYIO LIETIOYKY PACCYKACHUHN C ONIOPOM HA H3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS,

UCIOJIb30BATh IIPU PELICHUH YUE€OHBIX 33]ja4 COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTUH JUI IOUCKA, CTPYKTYPHUPOBaHMS,
MHTEPIPETALMK U NIPEICTABICHUS YUeOHON 1 HayuyHO-TIONMY/ISIpPHOM MH(pOpMaLUK, TOTy4€HHON U3 Pa3IMYHbIX HCTOUHHUKOB,
KPUTHUYECKH aHAIM3UPOBATh NOJIY4aeMyI0 HH(OPMAIHIO;

OOBSICHATH IIPUHIIMIIBI IEHCTBUS MaIllMH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3inyaTh YCIOBUSA UX O€30M1aCHOTO UCIOIb30BAHUS B
[IOBCEJHEBHOM JKU3HU,

IIPUBOANUTH IIPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE IPOLIECCOB
OKpYXKaIOILEro MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOT U,

UCIOJb30BATh TEOPETUUECKUE 3HAHUA 110 (PU3MKE B OBCEAHEBHOM KU3HU JUIsl 0OecrieueHust 0€3011acHOCTH MPH 00palleHUH ¢
npubopamMu U TEXHUYECKMMHU YCTPONCTBAMH, AJIsl COXPAHEHUS 370POBbs M COOIIOIEHUS] HOPM SKOJIOTMUECKOTO MOBE/ICHHS B
OKpy>Karollei cpeze;

paloTath B rpyIIie ¢ BBINOJHEHUEM PA3JIMYHBIX COLMANIBHBIX POJIeH, INIaHUPOBATh PabOTy IPYIIIb], PALMOHATIBHO PACHPEACIIATH
00513aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJIeKBaTHO OLEHUBATh BKJIaJl KQXKJI0OTO U3 YYACTHUKOB
IPYIIBI B pellIeHHe paccMaTpUBaeMOi POOIIEMBI.

Coaep:kaHue y4eOHOIo npeamMera



10-1 kiace

Paznen 1. ®usuka u METOAbI HAYYHOI'0 MO3HAHUSA

®dusznka — Hayka o npupoje. Hayunsle MeTo1bl MO3HAHUS OKPYKAIOIIEro Mupa. Pojb s3KkcriepuMeHTa U TeOpUH B IPOLIECCE MO3HAHUS TPUPOJIBI.
DKCIepUMEHT B QU3HKE.

MonenupoBanue ¢pu3nyecKux sBJIeHUN U nporeccoB. Hayunble runotessl. @u3nyeckue 3aK0Hbl U TEOpUH. [ paHUIIBI TPUMEHUMOCTH
¢uznyeckux 3aKkoHOB. [IpUHIMI COOTBETCTBUS.

Ponb 1 mecTo ¢usuku B GopMUPOBAHUHN COBPEMEHHOW HAYyYHOU KapTUHBI MUPA, B IPAKTUIECKOH JCSITEITLHOCTH JIIOJICH.
JeMoHCTparmu

Amnanorosble U IM(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunematuka

Mexanunueckoe ABuxeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHus. Cuctema orcuera. Tpaekropus.

HepeMemeHHe, CKOPOCTb (CpeI[HSISI CKOpPOCTb, MTHOBCHHAA CKOpOCTL) " YCKOPCHUC MaTepHaHBHOﬁ TOYKH, UX IIPOCKIHNH Ha OCU CUCTCMBI
KOOpAUHAT. Cnoxenue nepeMemeHI/Iﬁ H CJIOKCHHC CKOpOCTeﬁ.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NMPSIMOJIMHEHHOe IBMKeHue. ['paduku 3aBUCIMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IyTH U
IIEPEMEILEHUSI MAaTEpPUATIbHON TOUKHA OT BPEMEHHU.

CBoOoiHOE magieHne. Y CKOpeHHe CBOOOTHOTO MaeHHUS.



KpuposmHeliHoe nBuxkeHue. JIBUKeHUE MaTEPUAIILHON TOYKH 110 OKPYKHOCTH € ITOCTOSIHHOM 110 MOAYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTb,
nuHelHast ckopocTk. [lepron n yacrora obparienus. LlenTpoctpeMurensHoe yCKOpEHUe.

Texanueckne YCTpOﬁCTBa 1 NPAKTHICCKOC HpI/IMeHeHI/IG: CIIMAOMCETP, ABUKCHUC CHAPAAO0B, HEIIHBIC U PCMCHHBIC IICPCAAYH.
JlemoHCcTpanmu
° MOHCHB CHUCTCMBI OTCUETA, UIINTIOCTPpAINA KHHEMATHYCCKUX XapaKTCPUCTUK IBUKCHUS.
o [IpeobOpa3zoBanue ABMKEHUH C HCITOJIH30BAHUEM ITPOCTHIX MEXaHHU3MOB.
o [lajeHue TeN B BO3IyXE M B pa3pekCHHOM IIPOCTPAHCTRBE.
o HaOnroneHue IBMKEHUS Tella, OPOIIICHHOTO MOJT YTIIOM K TOPU30HTY ¥ TOPH30HTAIBHO.
o H3mepenne yckopeHus cBOOOHOTO ITa/ICHHUS.
o HampaBnenue cKOpOCTH NpU JBWKEHUH IO OKPYKHOCTH.
YYeHUYeCKuil IKCIIEPUMEHT, JJA0OpaTOPHBIEC PaOOTHI
e lI3yueHne HEpaBHOMEPHOTO ABM)KECHHUS C IIEJIbIO ONPEENIEHNsI MTHOBEHHON CKOPOCTH.
e lccnenoBaHue COOTHOILIEHUSI MEXTy MTYTSIMH, IPOUIEHHBIMH TEJIOM 32 MOCIIE0BATEIbHbIEC PABHBIEC TIPOMEXKYTKH BPEMEHU NPU
PaBHOYCKOPEHHOM JBM)KEHHUHU C HA4aJIbHOU CKOPOCTHIO, paBHOH HYIIIO.
e l3yueHue NABWKEHUS HIApUKA B BSI3KOM JKUJIKOCTH.
e l3yueHue ABMKEHUA Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. luHaMuKa

HpI/IHI_[I/IH OTHOCUTEIBHOCTH [ 'amues. HepBLIﬁ 3aKkoH HeroToHa. I/IHepHI/IaHBHLIe CHUCTCMBI OTCUCTA.

Macca tena. Cuna. [lpunnun cyneprnosurmu cui. Bropoit 3akon HetotoHa muist MatepuanbHoit Touku. Tperuii 3akoH HerotoHa futst
MaTepHUaTbHBIX TOYEK.

3aKkoH BCCMUPHOI'O TATOTCHUA. Cuna TSHKECTH. HepBaﬂ KOCMHUYCCKaAsA CKOPOCTh.

Cuna ynpyrocru. 3akoH I'yka. Bec Tena.



Tpenue. Bugpl Tpenus (mokosi, ckojbxeHus, kadenusi). Cuna tpenust. Cyxoe tTpenue. Cuiia TpeHHUS CKOJIBKCHUS U CHIIa TPEHHS TIOKOS.
Koadduuument tperns. Cuina conpoTHBICHHS MIPH JBMKEHUH TeJIa B KHUIKOCTH WU Ta3e.

[TocrymarensHO€ U BpamaTeIbHOE IBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CUJIbI OTHOCUTENBHO OCH BpaueHus. [lnedo cuiibl. Y ciaoBus paBHOBECHS TBEPIOTO TEJa.

TexHuyeckue yCTpoicTBa U MPAaKTUUYECKOE TPUMEHEHUE: MOIIUITHUKHY, TBU)KEHUE NCKYCCTBEHHBIX CITYTHUKOB.
JeMoHCcTparmu

o JSIBneHue uHEpUHH.

o C(CpaBHeHHE MacC B3aMMOJICHCTBYIOIINX TE.

o Bropoii 3akoH HeroTOHA.

o U3mepenue cui.

o CrnoxeHue cui.

e 3aBHCHMOCTb CUJIBI YIIPYTOCTH OT JehOopMalHu.

e HesecomocTts. Bec Tena npu yCKOpEeHHOM MOAbEME U MMAICHUH.
o (CpaBHEHME CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIbKECHUSI.

o VYcinoBus paBHOBeCHs TBEPIOro Tesa. Buipl paBHOBECHS.

YueHUueCcKui IKCIEPUMEHT, J1a00paTopHbIe pabOTHI
e l3yuenue ABmxeHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH.
e lccnenoBaHue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3HHOBOM 00pasiie, OT Ux JeopMaliuH.
e lccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJa, MMEIOIIETO OCh BPaI[CHHS.

Tema 3. 3ak0oHBI COXpaHEHUsI B MeXaHUKe

I/IMHyJ'ILC MaTepHaHLHOﬁ TOYKH (Tena), CUCTCMbI MaTCPUAJIBHBIX TOYCK. I/IMHYHBC CUJIbl U UBMCHCHHUEC UMITYJIbCA TEJIa. 3akoH COXpaHCHUA
HUMITYJIbCA. PeakTuBHOE ABMKEHUE.



PaboTa cusbl. MOITHOCTE CHJIBL.
Kunernueckas sHeprusi MmarepuanbHoil Touku. Teopema 00 N3MEHEHNN KHHETUYECKOW SHEPTUU.

[NorenumanesHas sueprus. [loreHnmansaas sHEpTrUs ynpyro aeGopMupoBaHHON NpyXUHEI. [loTeHIInampHas SHEPTUs Tena BOJIN3K MOBEPXHOCTH
3emMin.

HOTGHHI/IHJ'IBHI)IC 1 HETIOTCHIIMAJIbHBIC CUJIBI. CBs13b pa6OTI>I HEMMOTCHIUAJIBbHBIX CUJI C UBMCHCHHUEM MEXaHHMYISCKOM OHEPTHUU CUCTEMEI TCJI. 3akoH
COXpPaHCHUA MEXaHHYECKOM OHCPTUHU.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.
TexHnueckre ycTpoMuCTBA U NMIPAKTUYECKOE IPUMEHEHHUE. BOJOMET, KOTIEp, IPYKUHHBIN MTUCTOJIET, ABMKEHUE PAKET.
JleMoHCTparmu

e 3aKOH COXpaHEHUS UMITYJIbCA.

e PeakTHBHOE OBIDKEHUE.

o [lepexon MoTEHIMAIBHOM SHEPTHH B KHHETUUYECKYIO i OOPaTHO.

YueHUYeCcKui IKCIEPUMEHT, J1a00paTopHbIe pabOTHI

. HSy‘leHI/IC a0COJIFOTHO HEYIIPYToro yaapa € noMOIbIO ABYX OANHAKOBBIX HUTAHBIX MAITHHUKOB.
e HccnenosaHue CBSI3U pa6OTLI CHUJIBI C U3BMEHECHHUEM MEXaHUYECKOM OHEPIUU TCJIa HA NPUMEPC PACTANKCHUA PE3UHOBOI'O KT'yTa.

Pa3nen 3. MoJgekyJisipHasi Gu3nka U TePMOIMHAMHUKA
Tema 1. OcHOBBI MOJ1eKYJISIPHO-KMHETHYECKOH TeOpHH
OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KMHETHUECKOM TEOPHH U MX OIBITHOE 000cHOBaHKE. bpoyHoBckoe nBmxenue. Judpdysus. Xapakrep

JIBIDKCHMS M B3aUMOJCHCTBHUS YaCTHII BellecTBa. Moaenu CTPOCHUA I'a30B, JKUJIKOCTEH U TBCPAbIX TCII U 00BsICHEHHE CBOMCTB BCIICCTBA HaA
OCHOBE ATHUX MoJieneit. Macca u PasMEpPhbI MOJICKYII. Komuuecto BemecTBa. [loctosiHHas ABOl"aI[pO.



Tennosoe paBHOBecue. TeMmiiepatypa u ee usMepenue. lllkana remneparyp Llenscus.

Mojenp uneansHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UIEAIbHOT0 raza. AOCOII0OTHAs TeMIleparypa Kak Mepa
CpeHEH KMHETUYECKOM YHEPIUHU TEIJIOBOrO ABMKEHMs dyacTull rasa. [lkana remneparyp KenbBuHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knaneiipona. 3akon [lansTona. M3onporeccs B naeanbHOM rase ¢ MoCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
IIPEJCTaBICHUE N30IPOLIECCOB: N30TEpMa, U30X0pa, U300apa.

TexHuueckue ycTpouCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoOMeETp.
JlemoHCcTpamu

e OmnbITh], JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA, GoTOrpaduu MOJIEKYJ OpraHUUECKUX COSAMHEHUN.
e OmnbITel 10 AUPPY3UN KUAKOCTEN U ra30B.

e Mojenb OGPOYHOBCKOTO JIBH)KCHHS.

e Monens onbiTa llITepna.

o OmnbIThI, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUS.

o Mopens, WITIOCTpUPYIOLIAs IPUPOIY JaBJIECHUS Ta3a HA CTEHKU COCYAA.

o OnbIThI, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS MJICAJIBHOTO I'a3a, U30MPOLIECCHI.

YueHUueCcKui IKCIEPUMEHT, J1a00paTopHbIe pabOTHI

. OHpe,I[eJ'IeHI/IC MacCChbl BO31yXa B KJIaCCHOM KOMHAaTe Ha OCHOBE I/ISMepeHI/Iﬁ o0BeMa KOMHAThI, JaBJICHUA U TEMIICPATypPhbl BO31yXa B HEH.
e HccnenoBaHue 3aBUCUMOCTHU MCKAY IMapaMCeTpaMU COCTOSAHUA PA3PCKECHHOTI'O Ira3a.

Tema 2. OcHOBBI TEPMOTUHAMHKH
Tepmoannamuueckasi cuctema. BHyTpeHHsIs1 SHEprusi TEpPMOAMHAMUYECKON CUCTEMBI U CIOCOOBI ee n3MeHeHusl. KormuecTBo TermioTel u padoTa.
BuyTpeHHsis sHEeprus 0JHOATOMHOTO UACAIbHOTO ra3za. Buapl Tennonepenaun: TemIONPOBOIHOCTh, KOHBEKIIMS, U3TydeHHUE. Y AeNbHAs

TCIIJIIOCMKOCTH BCIICCTBA. KoanuecTBo TennoTsl IIpu TeruIonepeaavc.

[Tonsitue 06 aguabarHom nporiecce. [lepBblii 3akoH TepMoaHaMuKu. [IpuMeHeHne epBoro 3akoHa TEPMOJIMHAMUKH K H30TIPOLIECCaM.
I'paduueckast uHTEpIIpeTaus paboOTHI ra3a.



Bropoii 3akon TepmoauHaMuk. HeodpaTHMOCTh IPOIIECCOB B MPUPO/IE.

Tennossie MamuHbl. [IpuHIMIBL [eHCTBUS TEIUIOBBIX MaiuH. [IpeoOpa3zoBanust sHepruu B TEIUIOBHIX MamuHax. KosdduimenT nosesnoro
JercTBHS TeruioBor MammHbI. [ukn KapHo 1 ero ko3 QHuIMeHT MoIe3HOTO ASHCTBHSI. DKOJIOTUIECKUE TPOOIEMBI TEIUIOOHEPTCTHKH.

Texanueckne YCTpOﬁCTBa " NPAKTHICCKOC HpI/IMeHCHI/Ie: ABUTaTCJIb BHYTPCHHETO CropaHus, OBITOBOM XOJIOAUJIbHHUK, KOHAUITHOHED.
JlemoHCcTpanmu

e lI3MeHeHue BHYTpEHHEN SHEPTUU Tella IPU COBEPUICHUH pabOThI: BHUIET MPOOKU U3 OYTHIIKU MO/ JEHCTBUEM CKATOTO BO3/1yXa,

HarpeBaHue 3pupa B JIATYHHOU TpyOKe MyTeM TPeHHUs (BUIC0IEMOHCTPAIHS).

e l3MmeHenue BHyTpeHHEH 3Hepruu (TeMrepaTtyphl) Teaa Mpu Teronepeaaye.

e OnbIT M0 aMabaTHOMY PACHIMPEHUIO BO3yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

e Mopenu napoBoi TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO JABUTaTENsl.
YYeHUYeCKUi IKCIIEPUMEHT, JJA00paTOPHBIEC PaOOTHI

e H3MepeHue yneabHOM TENI0EMKOCTH.

Tema 3. ArperatHbie COCTOSIHUSA BelllecTBa. @a30BbIe Mepexo/Ibl

Hapoo6pa30BaHHe 1 KOHACHCAaI M. I/IcnapeHHe U KuIleHue. AOCOIIOTHAS U OTHOCHTEILHAS BIAXKHOCTD BO3ayXa. HaCBIH_ICHHHﬁ map. YIICJ'II)HaH
TCIIJIOTA napoo6pa30BaHH;1. 3aBUCUMOCTD TEMIICPATYPbl KUTICHHUA OT JAaBJICHUA.

TBepnoe teno. Kpucramnuueckue u amopgHsie Tena. AHU30TPOIHS CBOWCTB KpucTaiyioB. JKuakue kpucramuibl. CoBpeMeHHbIE MaTepHAIIbL.
[InaBnenue u KpucrauM3aius. Y aelnbHas TerioTa miasiaeHus. CyonuManus.

ypaBHeHI/IC TEIIOBOro OallaHca.

Texauueckue YCTpOﬁCTBa M IIPAKTUYCCKOC MPHUMCHCHUE. TUTPOMETP U IICUXPOMETP, KAITOPUMETP, TEXHOJIOTMH MOJYYCHHUSI COBPEMECHHBIX
MaTepruajioB, B TOM YHUCJIIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOT'NH.



JlemoHCcTpanyu
o (CBolicTBa HaCBHIIIEHHBIX [1APOB.
o Kunenue npy NOHWKEHHOM JIaBJICHUU.
e CrocoObl U3MEPEHUs BIAKHOCTH.
o HaOntonenue HarpeBaHusl U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
o JleMOHCTpanys KpUCTAJLIOB.
Y4eHnuecKui IKCIEPUMEHT, 1a00paToOpHbIe pabOTHI
e lI3MepeHne OTHOCUTENIBHOM BIaKHOCTH BO3yXa.
Pazjnen 4. DiekTpoamHaMuka

Tema 1. DjexkTpocTaTuKa

DIIeKTpU3aIus TeJl. DIEKTPUUECKUH 3apsi. J(Ba Bua 3leKTpUUecKuX 3apsiaoB. [IpoBOAHUKY, AUIIEKTPUKH U TIOJTYITPOBOIHUKU. 3aKOH
COXPaHEHUS ANEKTPUUYECKOTO 3apsiia.

B3aunmoperictue 3apsiioB. 3akoH Kynona. TodedHblid 3JIEKTPUYECKUM 3apsl. DIeKTpuyeckoe nojie. HanpspkeHHOCTh 3JIEKTPUYECKOro MOJIS.
[IpuHIMT cyneprno3uuu IEKTPUUECKUX MoJiel. JIMHUN HanpsSKEHHOCTH 3JIEKTPHUUECKOTO MOJIS.

Pa6ota cun QJICKTPOCTATHUYCCKOI'O IIO0JIA. ITotennuan. Pa3HocTh MOTEHIIMATIOB. HpOBOI[HI/IKI/I N JUIBJICKTPUKH B 3JICKTPOCTATUYCCKOM II0JIC.
Z[I/ISJ'IGKTpI/ILIeCKaH IIPpOHHULIACMOCTD.

3J'IeKTp0€MKOCTB. KOHI[GHCEITOp. 9J'ICKTPOCMKOCTI> IIJIOCKOT'O KOHACHCATOPA. SHCPFI/IH 3apAKCHHOI'O KOHACHCATOPA.

TexHudeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IIEKTPOCKOTL, IEKTPOMETP, IIEKTPOCTATUUECKAs 3AIUTa, 3a36MJICHUE
3NIEKTPONIPUOOPOB, KOHJIEHCATOP, KOMMPOBAIbHBIN anmapar, CTpyHHbIN IpUHTEP.

JemoHcTpanuu



e VYCTpOWCTBO U IIPUHLMII JEHCTBUSA IEKTPOMETPA.
o BzaumoneiicTBre Ha’NEKTPU30BAHHBIX TEIL.
e DJIEKTPUYECKOE T0JI€ 3apsHKEHHBIX TEIl.
o IIpoBOAHUKM B 3IEKTPOCTATHUECKOM IIOJIE.
e DJEKTpOCTATUYECKas 3alIUTa.
o JIMANEKTPUKU B 3JIEKTPOCTATUUECKOM TOJIE.
e 3aBHCHMOCTbH 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOIIAH JIACTHH, PACCTOSHUS MEXYy HUMU U AUDJIEKTPUUECKON
MIPOHULIAEMOCTH.
e DHeprus 3apsHKEHHOTO KOHAEHCATOpa.
Y4eHnuyecKkui IKCIEPUMEHT, J1a00paTopHbIe pabOTHI
o l3MepeHue 31eKTPOEMKOCTH KOHJEHCATOPA.
Tema 2. [locTosiHHBIN JIeKTPUYecKHii TOK. TokH B pa3jiMuHbIX cpeaax
DJIEKTPUYECKHI TOK. Y CIIOBHS CYILIECTBOBAHUS JIEKTPUUECKOTO TOKa. Mctounuku Toka. Cuma Toka. [[0cToOIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1j1g ydacTka 1enu.

BHGKTpI/ILIeCKOG COIIPOTUBJICHUC. y,[[eJ'IBHOC COIIPOTHUBJICHHUEC BEIICCTBA. HOCJ’ICI[OBaTeJ'IBHoe, napauicCibHOC, CMCIHIAHHOC COCANHEHUEC
IIPOBOAHUKOB.

Pa6oTta QJICKTPHUYCCKOI'O TOKaA. 3aKoH I[)KOYJ'IH—.HGHHEL MoiHocTb QJICKTPHYCCKOI'O TOKaA.

3J'IeKTpOI[BI/I)I(y1_I_Ia$I CHJIa U BHYTPCHHCC COIIPOTUBJIICHUEC HCTOYHHKA TOKA. 3akon Oma JJIA TOJIHOM (38.MKHYTOI71) SHCKTqueCKOﬁ OCIIn.
KOpOTKOG 3aMBIKaHHC.

QHGKTpOHHaH MMpOBOANUMOCTE TBEPAbIX METAJIIIOB. 3aBHCHMOCTD COIIPOTUBJICHHUA MCTAJIJIOB OT TEMIICPATYPHI. CBerHpOBOI[I/IMOCTL.

OnexTpuuecKkuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.



[omynpoBoanuku. CoOCTBEHHAs! ¥ IPUMECHAs IPOBOAUMOCTD MOIYIPOBOIHUKOB. CBoiicTBa P—N-niepexoa. [1oaynpoBoHUKOBEIE TPHOOPHI.
ONeKTpUYeCcKUil TOK B PACTBOPAX M paciliaBax 3JIEKTPOJIUTOB. DIEKTPOIUTUYECKAS JUCCOLMALUS. DIEKTPOIIN3.
OnexTpuyueckuil ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3pal. Monnus. [Tna3ma.

TexHnueckure ycTpouCTBa U MIPAKTUUECKOE IPUMEHEHHUE. aMIIEPMETP, BOJIBTMETP, PEOCTAT, ICTOYHUKH TOKA, dJIEKTPOHArPEBATEIbHbIE
pUOOPHI, IEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COIIPOTUBIICHHUS], BAKYYMHBIN MO, TEPMUCTOPHI U POTOPE3UCTOPHI,
ITOJTYITPOBOJHUKOBBIN MO/, TaJbBAaHUKA.

JlemoHCcTpamu

e H3mepeHne CrIbl TOKA U HAITPSDKCHHS.

e 3aBHUCHUMOCTbH COTIPOTHBIICHUS WJIMHIPUIECKUX MPOBOTHUKOB OT JTMHBI, TUIOIIA/IA MMONIEPEYHOTO CEUEHHUS U MaTepuaa.

o (CMemanHoe coeTUHEHHE MPOBOTHUKOB.

o Ilpsamoe uzMepeHue 3MeKTpoABIKYILEH cuiibl. KopoTkoe 3aMblKaHNE TajlbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHET O
COTPOTHUBIICHUSI.

e 3aBHCHMOCTh CONPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

e [IpoBOAMMOCTH PIEKTPOIUTOB.

e VckpoBoit pa3ps M MPOBOIUMOCTD BO3yXa.

e  OIHOCTOPOHHSSI MPOBOJUMOCTD JHOJIA.

Y4eHUYeCKui IKCIIEPUMEHT, J1a00paTopHbIe pabOTHI
e l3yueHue CMENIaHHOTO COCTUHEHHS PE3UCTOPOB.
e lI3MepeHue 3MeKTPOABMKYILEH CHUIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.
e HaOnronenue s1ekTpoinsa.

MexnpeamerHbie CBA3U

I/ISYLIGHI/IC Kypca (I)I/IBI/IKI/I 0a30BOro YPOBHS B 10-m kacce OCYHICCTBJIACTCA C YIYCTOM COACPIKATCIIbHBIX MCKIIPEAMCTHBIX CBA3€EH C KypCaMu
MaT€éMaTuKu, 6I/IOJ'IOFI/II/I, XUMUH, l"eOl“pa(pI/II/I 1 TCXHOJIOI'nu.



MG)KHpeI[MeTHbIC IIOHATHSA, CBA3AHHBIC C U3YYCHHUEM MCTOJIOB HAYYHOI'O IIO3HAHUS . SIBJICHUC, HaYLIHBIf/'I q)aKT, THUIIOTE3A, (I)I/I3I/I‘-ICCKa$I BCJIMYMHA,
3aKOH, TCOpHH, Ha6JIIOI[eHI/Ie, OKCIICPUMCHT, MOACITIUPOBAHUC, MOACIIb, USMCPCHHUC.

MaremaTHKa: peleHrue CUCTEeMbl YpaBHEHHH, JTrHEeiHas QyHKIMs, napadoia, runepOoia, uxX rpaduKi U CBOMCTBA, TPHTOHOMETPHUECKHUE
(GYHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUN Ha OCH KOOPIUHAT,

CJIOKCHHUEC BCKTOPOB.

buonorus: MexaHn4ecKoe ABWKEHHUE B )KUBOM nipupoie, muddy3us, ocMoc, TermIo00MeH )KUBBIX OPraHu3MOB (BHIbI TEILIONIEPEAauH, TEIIOBOE
paBHOBECHE), JICKTPUUYCCKHUE SIBIICHUS B )KUBOM TPHPO/IC.

XUMHUS: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAS Macca, TETUIOBbIe CBOMCTBA TBEP/IBIX TE,
KUJKOCTEH U Ta30B, MJIEKTPUUECKHE CBOMCTBA METAILIOB, AIEKTPOIUTHYECKAS TUCCOITHAITNS, TAIbBaHUKA.

I'eorpadust: BnaxxHOCTh BO3/1yXa, BETPBI, OapOMETP, TEPMOMETP.

Texnonorus: npeodbpa3zoBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXAaHU3MOB, YU€T TPEHHs B TEXHUKE, MOAINITHUKH, UCIIOJIb30BaHUE 3aKOHA
COXpaHEHUsI UMITYJIbCa B TEXHUKE (pakera, BOJOMET H JIp.), AIBUTATENIb BHYTPEHHETO CrOpaHusl, IIapoBasi TYypOUHa, OBITOBOM XOJIOJUIIBHUK,
KOHJMULMOHEP, TEXHOJIOIMH MOJYyYEHUsI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCII€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, IEKTPOCTaTUYECKas

3aIuTa, 3a3eMJICHHUE ANEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTED, NIEKTPOHArpeBaTeIbHble TPUOOPHI, ITEKTPOOCBETUTEIbHBIE TPUOOPHI,
raJibBaHHKa.

11-1 kJjace

Pazjgen 4. DiekTpoamHaMuKa
Tema 3. MarHuTHOe 1moJie. JJIeKTPOMATHUTHAS MHAYKIHSA

IToctosiHHBIE MarHUTHL. B3anMoaelicTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOE MoJIe. BCKTOp MarHUuTHOM HWHAYKIWH. HpI/IHI_II/IH CYIICpo3nunmnu
MarHuTHBIX MOJeH. JIMHNM MarHuTHOM WHAYKIIUH. KapTI/IHa JIMHUHA MarHUTHOM HWHAYKIUWUA T10JIA IOCTOAHHBIX MAarHUTOB.



MarauTHOE 1oJjie IIPpOBOAHHKA C TOKOM. KapTI/IHa JIMHUH WHAYKIIMU MAriuTHOI'O 1IOJISA AJIMHHOI'O IMTPAMOI'0O MPOBOAHHUKA U 3aAMKHYTOT'O
KOJIbLICBOI'O IPOBOJHHWKA, KATYIIKU C TOKOM. OngIT apCTeI[a. BSaHMOHeﬁCTBHG IMPOBOAHUKOB C TOKOM.

Cuna AmMmiepa, ee MOAYJIb U HallpaBJICHUE.
Cuna JlopeHiia, ee MOIyJlb U HampaBJieHHE. [[BibkeHre 3apssKeHHON YaCTHUIBI B OJTHOPOJHOM MarHuTHOM Tosie. PadoTa cuibl JlopeHna.

SIBneHue neKTpoMarHuTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKIMH. DJIEKTPOJIBIKYIIAs CHJIa MHAYKUNU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykuun Oapanes.

BI/IXpeBOG OJICKTPHUYECKOC II0JIC. SHGKTPOJIBI/DKYHIZU[ CuJia MHAYKIIMKU B IPOBOJHUKE, IBMXKYHIEMCSA MMOCTYIIATCIIBHO B OJHOPOJHOM MAarHUTHOM
I10JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBIIeHHE CAaMOMHAYKIMH. DIEKTPOABIKYILAS CHIIa CAMOUHIYKLIUH.
DOHeprust MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE MOJIE.

Texauueckue YCTpOﬁCTBa M IPAKTUYECCKOC NPUMECHECHHE:. IIOCTOSIHHBIC MAaTrHUThI, DJICKTPOMArHUTHI, 3JICKTPOABUIATEC/Ib, YCKOPHUTEIN
QJICMCHTAPHBIX YaCTUL], MTHAYKIITMOHHAA I11€Yb.

JlemoHcTpanuu

e OmnsIT Dpcrena.

e OTKIIOHEHHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.
e JIMHUYM MHIAYKIIMM MarHUTHOTO TOJIAL.

e BsaumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

o Cuna Amnepa.

o JlelictBue cuibl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.



e SIBieHME 3JIEKTPOMArHUTHOM MHIYKIIUH.

e [lIpaBuno Jlenna.

e 3aBUCHUMOCTD IEKTPOJIBIKYIIEH CHIIBI MHIAYKIIMU OT CKOPOCTH U3MEHEHHSI MAaTHUTHOTO MTOTOKA.
e SIBrEeHHME CAMOMHIYKIIMU.

Y4eHnuecKui IKCIEPUMEHT, J1a00paTOpHbIe pabOTHI

e M3ydyeHue MarHUTHOTO TOJISI KATYIITKUA C TOKOM.

e HccnenoBanue AEMCTBUS MMOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

e HccnenoBanue sSIBICHUS YJIEKTPOMArHUTHONW WHTYKITUH.
Paznen 5. Kosiebanusi u BOJIHBI
Tema 1. MexaHu4ecKkue M 3JIeKTPOMArHUTHbIE KoJIeOaHUs
Konebarenpnas cuctema. CBOOO HBIC MeXaHUYECKHE KoJieOaHus. ['apmMonndeckue konedbanus. [lepron, yacrora, ammiauTyaa u dasa
koJsiebanuit. [Ipy>kuHHBIN MasTHUK. MaTeMaTndecKuii MasTHUK. Y paBHEHHE TapMOHUYECKUX KoyieOanuid. [IpeBparnenue s3Hepruu nmpu
rapMOHUYECKHUX KOJIEOaHUSX.
Konebartenbubliit KoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUS B UCAIbHOM K0JIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY
MEXaHUYECKUMU U AIIEKTPOMArHUTHBIMU KosieOaHusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUs! SHEPTUH B UJICATBHOM KOJIe0aTeIbHOM

KOHTYpe.

[IpencraBnenue o 3aTyxaroImux KojaeOaHusx. BoiHyXIeHHBIC MeXaHHUECKHE KosleOanus. PesoHaHc. BeIHYX)IeHHBIC AIIEKTPOMArHUTHBIC
KOJICOaHHUS.

HepeMeHHHﬁ TOK. CI/IHYCOI/II[aJ'ILHHﬁ HepeMeHHLIfI TOK. MOIIIHOCTD MNEPEMCHHOI'0 TOKaA. AMHJ’II/ITy,Z[HOC u HeﬁCTBYIOIHee 3HAa4YCHUC CHUJIBI TOKA U
HaIIpsIPKCHUA.

Tpancdopmarop. IIpousBoacTBo, nepesaya 1 NoTpedIeHUE IEKTPUIECKOM SHEPTUH. DKOIOTUYECKUE PUCKU ITPU IPOU3BOJICTBE
EeKTpo3Heprun. KylnbTypa NCnoJIb30BaHUs AIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.



TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: ANEKTPUUECKUI 3BOHOK, F€HEPATOP EPEMEHHOIO TOKA, JIMHUU JIEKTpoIepeaay.
JlemoHCTpanmu

e HccnenoBanue nmapameTpoB KoseOaTeIbHONH CUCTEMBI (MIPY>KUHHBIH WM MaTEMAaTHUYECKUN MasTHHK).

o Habmonenue 3aTyxammmux KoaeOaHuil.

o lccnenoBanue CBOMCTB BBIHYKJIECHHBIX KOJIEOaHUM.

o HabGmonenue pe3onanca.

o (CB00OOJHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

e OcumuiorpaMmsl (3aBUCUMOCTH CHJTBI TOKA M HAMIPSKSHUS OT BPEMEHH) JUTS SJICKTPOMArHUTHBIX KOJICOaHHIA.
o Pe3onaHc mpu mocnenoBaTeIbHOM COSTMHEHUH PE3UCTOPA, KATYITKH MHIYKTUBHOCTH U KOHJICHCATOPA.

e Mojenp TUHUM 3IEKTPONEpeayu.

Y4eHnuyecKui IKCIEPUMEHT, 1a00paTopHbIe pabOTHI

e lccnenoBaHue 3aBUCUMOCTH Tepro/ia MajbIX KojeOaHUM Ipy3a Ha HUTHU OT JUIMHBI HUTU M MaccChl TPpy3a.
e lccnenoBaHue nepeMeHHOTO TOKA B LIETIH U3 MOCIIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa, KaTYIIKH U PEe3UCTOpa.

Tema 2. MexaHnuyeckue M 3JIEKTPOMATHUTHbIE BOJIHBI

MexaHnndeckue BOJIHBI, yclioBus pacripoctpanenus. [lepuon. CkopocTh pacpocTpaHeHus U AjauHa BOJIHbI. [lonepeunbie U MpoaoabHbIe BOJIHBI.
WnTtepdepentus u audpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3NYyYSHHUsI SJIEKTPOMAarHUTHBIX BOJH. B3aumuas opuenranus Bektopos E, B, V B anexkTpoMarautHoit
BoJiHe. CBOMCTBA JIEKTPOMArHUTHBIX BOJH: OTpaKEeHUE, MpeloMIIeHHe, osipu3anus, audpakuus, uareppepenuns. CKopocTb
AIIEKTPOMATrHUTHBIX BOJIH.

Illkana QJICKTPOMATrHUTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMATHUTHBIX BOJIH B TCXHUKC U 6BITy.

[TpuHIMTBI paguoCBsI3u U TeneBuaeHus. Paguonokanms.



DNEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOILIEH CpeIbl.

Texumueckue yCTpOﬁCTBa " NPAKTHICCKOC HpI/IMeHeHI/Ie: MY3BIKQJIbHBIC MHCTPYMCHTLI, YJIbTPa3BYKOBasd JUArHOCTHKA B TCXHUKEC U MCIUIIUHC,
panap, paJuonpueMHHK, TeIeBU30D, aHTeHHa, Tenedon, CBY-neus.

JlemoHCcTpanmu

e (OO0pazoBaHue U pacIIpPOCTPaHEHUE TIOTIEPEUHBIX U TTPOJIOJIHHBIX BOJIH.

o Kouebumoneecs Teo Kak HCTOYHUK 3BYKA.

o HaOnronenue oTpakeHUs ¥ MPETOMIICHUSI MEXaHUYECKUX BOJIH.

o HabGmonenue nuatepdepeHInu U AUPPAKIIIA MEXaHUIECKUX BOJTH.

e 3BYKOBOH PE30HAHC.

o HabmroneHue cBs3M TPOMKOCTH 3ByKa M BHICOTHI TOHA C aMIUTUTY/ION M 9acTOTOM KOJIeOaHUH.

e lccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MPENIOMIICHNE, ospu3anus, Tudpakiaus, UHTephepeHs.
Tema 3. OnTuka
I'eomerpuueckas ontuka. [IpamonrHeitHOe pacipoCTpaHEHHE CBETA B OJTHOPOAHOM cpene. JIyd cBeTa. ToUeUHBIM MCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbBI OTpaskeHus cBeTa. [locTpoenune n300pa>keHuil B IIIOCKOM 3epKalie.

[Ipenomiienne cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIOTHBIN MTOKa3aTeNb npejaomiieHus. [lomHoe BHyTpeHHee oTpakenue. [IpenenbHbIi
yrOJI MOJIHOTO BHYTPEHHETO OTPAXKEHUSI.

Jucnepcus ceera. CriokHBINM cocTaB Oemmoro cBeta. LBer.

Co61/1paloume " paCcCCUBAOIMC JINH3bI. Tonkas nuH3a. CDOKYCHOC paCCTOSAHUC U OIITUYCCKAA CHJIA TOHKOM JINH3HI. HOCTpOCHI/Ie H306pa)KeHPIﬁ B
co61/1pa10m1/1x " pacCCUBAIOIIUX JIMH3aX. <D0pMyna TOHKOM JIMH3BI. Y BeIMUEHHUE, TaBaeMOe JIMH301.

Hpe,[[eJ'ILI MMPUMEHUMOCTU reOMeTqueCKOﬁ OIITUKHU.



BonnoBas ontuka. Matepdepennms ceera. KorepeHTHbIe HCTOUHUKH. Y CIIOBUS HAOIIOCHUS MAaKCUMYMOB 1 MUHIMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpaxmus ceera. Judpakunonnas pemierka. Y caoBrue HaOMIOIEHHS TITaBHBIX MAKCHMYMOB TTPY MAJICHIH MOHOXPOMAaTHYECKOTO CBETa Ha
T(QPaKIIOHHYIO PEIIETKY.

[Tongpuszanus ceera.

Texnuueckue ycTpoicTBa M MPAaKTUYECKOE MPUMEHEHUE: OUKH, Jyna, oToanmnapar, MPOEKIIMOHHBIH anmnapaT, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEeLIeTKa, MOISIPOU.

JlemoHCcTpamu

o IlpsaMonuHeliHOe paclpocTpaHeHne, OTpaKeHUeE U npesnoMieHue ceera. OnTuyeckue npudopsl.
o [lonHOe BHYTpeHHEE oTpakeHne. Mojenb CBETOBO/IA.

o HccnenoBanue CBOWCTB M300paKCHHH B JIMH3AX.

e Moenu MUKpPOCKOIIA, TEJIECKOTIA.

o HabGmonenue natepdepeHIuu cBera.

o HaOmonenue nudpakiuy cBera.

o HaOnronenue nucnepcuu cBera.

e [lonmy4yenue criekTpa ¢ MOMOIIBIO PU3MBI.

e [lonmydyenue criekTpa ¢ MOMOIIBIO TU(HPAKIIUOHHON PELIETKH.

e HaOnrogenue nosisipusainuy CBeTa.

Y4eHUYeCKui IKCIIEPUMEHT, 1a00paTopHbIe pabOTHI
e l3MepeHue nokaszaress MpeIoMIICHHS CTEKIIa.
e HccnenoBanue cBOWCTB U300pakeHUH B JTMH3aX.

e HalOnronenue qucnepcuu cBeTa.

Pazgen 6. OcHOBBI crienMAJbHOI TEOPUH OTHOCUTEIBHOCTH



['panuLIBI MPUMEHMMOCTH KJIACCUYECKOW MEXaHUKH. [locTynarsl cienuanbHOW TEOPUHA OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH
CB€Ta B BaKyyMe, MPUHIIUIT OTHOCUTEIHHOCTH DUHIIITEHHA.

OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILIEHUE JJIUHBI.

DHeprus U UMNYIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ YJHEPTHeN U UMITYJIBCOM PENIITUBUCTCKON YacTUIbl. DHEPrUs MOKOSI.

Pa3nen 7. KBantoBas pusznka

Tema 1. DjieMeHTHI KBAHTOBOI ONTHKH

®ortonsl. Dopmyna [1nanka cBs3u sHeprun GOTOHA C €ro YaCTOTOW. DHEprus U UMIYJIbC POTOHA.

OtkpeiTue u uccienoBanue Gororddekra. OnbiTel A. I'. CroneroBa. 3akonbl poTodrddexra. YpapHeHue DitHmTerHa 11 poTodrddexra.
«Kpacnas rpanuma» pororddekra.

Hasnenue cBeta. OnbiTel I1.H. JIeOGenena.
XUMHYecKoe JeNCTBUE CBETA.
Texuuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: (POTOIIeMeHT, (POTOATUHK, COJTHEUHAst OaTapesi, CBETOIUO/I.
JlemoHCcTpanuu
e ®oto3d ekt Ha ycTaHOBKE ¢ IMHKOBOM MIACTHHOM.
e MHccnenoBanue 3ak0OHOB BHEIIHETo (GoTorddexra.
e (CBeToauo.

o Conneynas Gatapes.

Tema 2. Ctpoenune aTroma



Monens atoma Tomcona. OnbiTel Pezepdopa mo paccesuuto o -yactui. [Inanerapnas moxens atoma. [Tocrynater bopa. M3nydenue u
norJyiomeHne GOTOHOB MPH MEPEX0e aTOMa C OJHOTO YPOBHS SHEPTHH Ha Ipyroi. Bumel ciektpoB. CrieKTp ypoBHEW SHEPTUU aTOMa BOAOPO/IaA.

BosHoBBIE cBOIMCTBaA yacTuL. BosHb! e bpoiinsa. KopnycKyasspHO-BOJIHOBOM Ayaau3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITy4eHHE.
TexHuveckue ycTpoiicTBa M MPaKTHUECKOE MPUMEHEHHE: CIICKTPaJIbHbIN aHaIu3 (CIIEKTPOCKO), Jia3ep, KBAHTOBBIH KOMITBIOTEP.
JlemoHCcTpamu
e Mogaens onbiTa Pezepdopaa.
o Ormpenenenne JUIMHBI BOJIHBI JIa3epa.
o HaOntonenue nuHeYaThIX CIEKTPOB U3ITyYEHUS.
o Jlazep.
Y4YeHUYeCKUi IKCIIEPUMEHT, JTA00paTOPHBIEC PaOOTHI
o HaOmroeHue TMHEHYAaTOTO CIIeKTpa.

Tema 3. AToMHOeE sIAPO

9KCHepI/IMCHTBI, JAOKa3bIBAOIUEC CIOKHOCTb CTPOCHHA sA1apa. OTKpBITI/Ie pPaauOaKTUBHOCTH. OnBITHI Pe3epq)0pz[a 110 OIIpCACIICHUIO COCTaBa
PaaOaKTUBHOI'O U3JTYUCHUA. CsoiicTBa aan)a-, 6eTa-, raMMa-us3JIydcHus . Bnusaue PaaAuOAKTUBHOCTH HaA JKUBLIC OPIraHU3MBbI.

OtkpeiTHE TPOTOHA U HeTpoHa. HyknonHas monens sapa I'eitzendepra—MBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.
Anba-pacnian. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. 'amma-nznydyenue. 3aKoH palMOaKTUBHOTO pacnaja.
DOHeprus cBI3M HyKJIOHOB B sijipe. SnepHble cuitbl. JledekT Maccel sapa.

ﬂnepHme pCaKIuu. I[CJ'IGHI/IG " CUHTC3 ALCP.



SAnepusiii peaktop. Tepmosinepusiii cuates. [Ipo6aeMbl U TEPCIEKTUBEI SACPHON IHEPTETHKU. DKOJIOTUUECKUE aCTICKThI SICPHOI SHEPTETHUKH.
OnemeHTapHble YacTUIbl. OTKpPBITHE TO3UTPOHA.
Metoapl HAOMIOACHHUS U PETHCTPALIMH 3JIEMEHTAPHBIX YaCTHUII.
®dyHaMeHTaIbHbIE B3aUMOJIEHCTBUSA. ENMMHCTBO U3MUEeCKON KapTHHBI MUpA.
TexHuueckue ycTpoiCcTBa U MPaKTUUECKOE TPUMEHEHHUE: TO3UMETP, KaMepa Buibcona, siiepHbIil peakTop, aToMHast boMoa.
JeMoHCTparmu
e CueTynK MOHU3UPYIONIUX YACTHUII.
Y4YeHUYeCKUi IKCIIEPUMEHT, JJA0OpaTOPHBIC PAOOTHI
e HccnenoBanue TpekoB yacTuil (M0 roTOBBIM GoTorpadusim).
Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3UKH
Ortanbl pa3BUTHs acTpoHOMUM. [IpuKnanHoe 1 MUPOBO33pEHYECKOE 3HAUEHNE ACTPOHOMUM.
Bun 3Be3gnoro He6a. Co3Be3fusi, SpKue 3Be3/bl, INIAHEThI, UX BUTUMOE BUKCHHE.
Conneynas cucrema.
Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoJHIA U 3Be€3/. 3BE3/bl, UX OCHOBHBIE XapaKTEpUCTUKH. J(narpamma «CreKTpaibHbIN
KJIACC — CBETUMOCTB). 3B€3/1bI [JIaBHOM MOCIIE0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIsl 3B€3]1 TJIABHOM MOCIIEI0BATEIBHOCTH.

BHy’TpeHHCC CTPOCHHC 3BC3 . COBpeMeHHLIe IMPEACTABJICHUA O IIPOUCXOKACHHUU U 3BOJJIIOLUA COJ'IHI_Ia " 3BC3 1. OTankl KU3HA 3BC3 1.

Muneunsiii [1yts — Hamia Nanaktuka. [Tonoxenue u apuxenue Connna B ["anaktuke. Tunsl ranaktuk. Pagnoranaktuku u kBazapel. UepHbie
JBIPBI B SIPAX TaJIaKTHK.



Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ma. Paz6eranne ranaktuk. Teopust Bonibmoro B3psiBa. PenmiukToBoe u3nydeHue.
MacmrabHasi cTpykTypa Beenennoit. Meraranaktuka.

Hepermennsie mpo6aemMbl acCTpOHOMUH.

Yyennueckue HaOIOACHUS

Ha6J'IIOI[eHI/I$I HCBOOPYKCHHBIM I'JIa30M C MCIIOJIB30BAHUEM KOMIILIOTCPHBIX npunomeﬂnﬁ AJIg OMIPEACIICHUA TTOJIOKCHU A HeOECHEBIX 00BEKTOB Ha
KOHKPETHYIO AaTy. OCHOBHBIC CO3BE3AUA CeBepHoro nojrymapusa U ApKue 3BE3/1bI.

Ha6nronenus B Teneckon Jlynsl, mnanet, Mneunoro Ilyru.

O0o01maruiee NOBTOPEHNE

Ponb ¢pu3uky u acTpOHOMHUH B 5KOHOMHUYECKOM, TEXHOJIOTHUECKOM, COITMATBLHOM M STHYECKOH cepax NesTeTbHOCTH YeJI0BEKa, POJIb U MECTO
(bM3UKH ¥ aCTPOHOMHH B COBPEMEHHOW HaydHOU KapTUHE MHPA, POJIb (GU3UIECKON TEOpUHU B (DOPMUPOBAHUH MPEICTABICHUN O (U3UIECKOM
KapTUHE MHPa, MeCTO (U3MIECKON KapTHUHBI MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUNA O TIPUPOJIC.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca pusuku 6azoBoro ypoBHs B 11-M Kitacce 0CyIIECTBISETCS C YIETOM COJIEPKAaTEIbHBIX MEKITPEIMETHBIX CBSI3EH C KypcaMu
MaTeMaTHKH, OUOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIE IOHATHUS, CBA3aHHBIE C U3YY€HHEM METO/I0B HAyYHOTO MMO3HAHUS: SBJICHUE, HAYYHBIM (QakT, runoresa, pusnyeckas BeITH4HHA,
3aKOH, TEOpHs, HAOJIIOICHHUE, SKCTICPUMEHT, MOJICITMPOBAHKE, MOJIENb, H3MEPCHUE.

Maremartuka: peUICHUEC CUCTCMbI ypaBHeHHfI, TPUTOHOMETPUUCCKUC Q)YHKI_II/II/I: CHUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC, OCHOBHOC
TPUTOHOMETPHYCCKOC TOKACCTBO, BEKTOPLI U UX MPOCKIUH HAa OCU KOOPAHUHAT, CIIOKCHUC BCKTOPOB, ITPONU3BOAHBIC 3JICMCHTAPHBIX (l)yHKI_II/IP’I,
IIpU3HAKA HO,[[O6I/I$I TPEYrOJIbHUKOB, OMIPCACIICHUC TIJIOIAAN ITJIOCKUX (I)I/Il"yp 1 o0beMa TelL



buonorus:. QJICKTPUYCCKHUC SBJICHUA B JKHBO mpuponae, KoJieOaTeIbHbIE JBUXXCHHA B JKUBOM npupoac, OIITUICCKUC SABJICHUA B JKUBOM mpupoac,
HeﬁCTBHC pagranuvy Ha )KUBBIC OpTraHU3MBbI.

XUMHS: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTANTMYECKAsE CTPYKTYpa TBEP/IbIX TEJ, MEXaHU3MbI 00pPa30BaHUS KPUCTALTUYECKON PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

I'eorpadusi: MarHuTHBIE TOJFOCA 3€MJITH, 3aJI€KU MATHUTHBIX Py, GOTOCHEMKA 36MHOM MOBEPXHOCTH, MPEICKa3aHUE 3EMIIETPSICEHU.

TexHONOrus: TMHUYU JEKTPOIIepeIauu, TEHEPATOP NEPEMEHHOTO TOKA, AJEKTPOBUIaTElb, MHAYKIIMOHHAS NI€Yb, pajap, paJIuoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBYU-neub, MpoeKIMOHHBIN anmapar, BOJOKOHHAS ONTHKA, COJTHEYHAs OaTapes.

Temaruueckoe IIAHNPOBaHME

Tematnueckoe mianupoBanue no ¢pusuke s 10-11-X k1accoB cOCTaBICHO C y4eTOM paboyei mMporpaMMbl BOCITUTaHUs. BHECEHBI TeMBI,
o0ecrieurBaroOIIne PeaATH3aIUIO TIENIEBBIX MPHOPHUTETOB BoctiuTaHust oOydatommxcs COO depe3 n3ydeHne QU3HKH.

B BocniuTanuu 00y4aromuxcs FOHOIIECKOTO BO3pacTa TaKUM MPHOPUTETOM SIBJISIETCS CO3JjaHKe OaronpusTHRIX YCIOBUM JUIsl MPHOOPETEHUs
00yUarOLIUMUCS OTbITA OCYIIECTBIICHUS COIIMAIIBHO 3HAYUMBIX Jel. BbieneHre TaHHOTO MPUOPUTETA CBSI3aHO ¢ MOTPEOHOCTHIO 00YUaIOIINXCS
B JKU3HEHHOM CaMOOIIPEICTICHUH, B BBIOOPE albHEHUIIEro sKM3HEHHOTO MTyTH, KOTOPBIA OTKPHIBAETCS Mepe] HUIMU Ha IOPOTe CaMOCTOSITENIbHOM
B3pOCJION KU3HU.

Ha ypoxkax ¢u3uku oOyuaromniuecss MOTyT IpHOOpeCTH:
e OIBIT CAMOCTOSITEIILHOTO PUOOPETEHHSI HOBBIX 3HAHH, TPOBEJICHUS HAYUHBIX UCCIICIOBAHUH, OTIBIT IPOCKTHOM JCATEIbHOCTH,;

e OIIbIT CaMOIIO3HAHHA U CaMOaHaJIn3a, OIIbIT CONUAIbHO ITPUEMIIEMOI'0 CAMOBBIPAXKCHUS U CaMOpeaﬂI/I3aHI/II/I;
o <, . >

10-1 kiace



KoaunuyecTBo yacoB

DJIeKTPOHHbIE

Ne i/ HaumeHoBaHue pa3jiesioB 1 TeM « (mu¢poBbIe)

NPOrpaMMmblI Beero onTpoibHbie | lIpakTHYecKHe | oGpaszoBaTebHbIe
padoTsbI padoThI pecypcbl

Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITO3HAHUS

1.1 ®u3uKa 1 METObl HAYYHOT'O TTO3HAHUS 2 <..>

Hroro no pazgeny 2

Paznen 2. MEXAHUKA

2.1 Kunematuka 5 <..>

2.2 Junamuka 7 <..>

2.3 3aKOHBI COXpPAHCHHS B MEXaHHUKE 6 1 1 <..>

Hroro mo pazgeny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOIUHAMHUKA

3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOpUHN 9 1 <..>

3.2 OCHOBBI TEPMOIMHAMUKHI 10 1 <.>

33 ﬁ;;):igzlzfle cocTosiHus BemiectBa. Pa3oBbie 5 < >

Utoro no pazneny 24

Paznen 4. DJIEKTPOJANHAMUKA

4.1 OneKTpocTaThKa 10 1 1 <.>

49 ITocTOSIHHBIN >IIEKTPUYECKUN TOK. TOKHU B 12 1 1 < >

Pa3JIMIHBIX Cpeaax




Hroro no pazneny

22

[ToBTOpEHUE 2 <..>
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
11-i kaace
KonunvecTBo yacos JJIeKTPOHHbIE
Ne n/m HaumenoBanue pa3aejioB ¥ TeM IPOrpaMMBbl Beero Kontpoasnsie | [IpakTHueckue Séﬁ;ﬁ::ibme
padoTbI padoThI pecypesl
Pazgen 1. 9JIEKTPOJANHAMUKA
1.1 MarnuTtHOe ToJie. DJIeKTPOMarHuTHAST WHIYKITHS 11 1 3 <.>
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHU4ecKre 1 AIEKTPOMArHUTHBIC KOJICOaHMs 9 1 <..>
2.2 MexaHu4ecKue 1 AIEKTPOMArHUTHBIE BOJTHBI 5 1 <..>
2.3 Onrtuka 10 3 <..>
Uroro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTHU
3.1 OCHOBBI crielIMaIbHON TEOPUU OTHOCUTEIBHOCTH 4 1 <.>
Hroro no pazneny 4

Pazgen 4. KBAHTOBAS ®U3UKA




4.1 DIeMeHTHI KBAHTOBOI OIITUKHU 6 <.>

4.2 Crpoenue atoma 4 <..>
4.3 ATOMHOE PO 5 <.>
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DneMeHThl aCTPOHOMUU U acTPOPU3UKU 7 1 <..>

Hroro no pazneny 7

Paznen 6. OBOBIAIOLIEE IOBTOPEHUE

6.1 O06o0mraroree MOBTOPEHHE 4 <..>
Hroro mo pazgeny 4

[ToBTOpEeHME 3 <..>
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7

IIpoBepsiemblie TpeOOBaHMA K pe3yabTraTtaMm ocBoeHuss QOOII u
3JIEMEHTbI COJIePKAHUSA

B denepanbHbIX U pernoHaNBHBIX MPOIIEAYPaX OICHKH KaueCTBa 00pa30BaHMs MCIOIb3YeTCs nepedeHs (KoanpukaTop) pacipeaeeHHbIX M0
KJ1accam mpoBepsieMbIX TpeboBaHuit k pesynbraram ocBoeHust OOIT COO u 31neMeHTOB coiep:KaHust Mo (Pu3HKe.

10-1 kiace

IIpoBepsiemble TpedoBaHMsA K pe3yabraTam ocBoeHuss OOII




Konx nposepsiemoro
pe3yJibTara

IIpoBepsieMmble MpeAMeTHbIE Pe3YJIbTATHI OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEr 0
0011ero o6pa3oBaHus

10.1

JleMoHCTpHUpOBATh HA MPUMEPaAX POJIb U MECTO (PU3UKU B POPMUPOBAHUN COBPEMEHHON HAYYHOU KapTUHBI MUPA, B
pPa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B PAKTUYECKOM JACSATEIbHOCTH JIFOACH

10.2

Y4YuThIBaTH TPAHUIIBI TPUMEHEHUS U3YUCHHBIX (PU3UUYECKUX MOJEIICH: MaTepruaibHas TOUKa, HHEPIHATbHAS
CUCTEMa OTCYeTa, a0COIFOTHO TBEPJIOE TEJIO, HICATbHBIN Ira3; MOJIETH CTPOCHHUS Ta30B, KUJIKOCTEH U TBEPABIX Tel,
TOYECUHBIN AIEKTPUUECKHUH 3apsi] - IPU PEIICHUH (PU3NYECKUX 3a71a4

10.3

Pacnio3HaBate pu3uyeckue siBiieHUs (MIPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHHUKH, MOJICKYJISIPHO-
KMHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA U AJIEKTPOIMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKEHNE, CBOOOAHOE Ma/leHue Tel, IBMKEHUE TI0 OKPYKHOCTH, MHEPIUS, B3aUMO/ICHCTBUE Tell;
¢ dy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEN U TBEP/BIX Tel, H3MEHEHHEe o0bema Tell Ipu
HarpeBaHuu (OXJIaXICHUH), TEIJIOBOE PaBHOBECHE, HCIIApEHHE, KOHICHCAIHS, TUIABICHUEe, KPUCTAILTH3aIIuS,
KUIIEHHE, BJIAKHOCTh BO3/lyXa, OBBIIICHNE IABJICHUS I'a3a IPU €r0 HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKAY
napaMeTpaMH COCTOSIHUS ra3a B U30IIpolieccax; IEKTpU3alys Tell, B3aUMOJCHCTBUE 3apsi0B

10.4

OnuchIBaTh MEXaHUYECKOE JBMIKCHUE, UCTIONIB3YS (PM3MUECKHE BETMYHHBI: KOOPAWHATA, ITyTh, TIEPEMEIICHHE,
CKOPOCTbh, YCKOPEHHUE, Macca TeJa, CUJla, UMITYJIbC Tejla, KWHETHYECKast SHEPTHsl, TIOTCHIIMAIbHASI SHEPT U,
MEXaHH4YecKas paboTa, MeXaHUYEeCKasi MOITHOCTh; IIPH OMMMCAHUH MPABUIIBHO TPAKTOBATH (DU3UUYCCKUN CMBICIT
WCITOJIb3YEMbIX BEJTMYMH, MX 0003HAYCHHS U CIMHUIIBI, HAXOIUTh (DOPMYIIbI, CBS3BIBAIOIINE TaHHYIO (PU3UUECKYIO
BEJIMYUHY C IPYTUMHU BEIMYNHAMHA

10.5

OnuceiBaTh N3YYCHHBIC TCIIJIOBLIC CBOMCTBA TEJI ¥ TEIIOBHIE SABJICHUS, UCIIOJIb3YH (1)I/I3I/I‘IGCKI/IG BCJIMYMHBI:
HAABJICHUC T'a3a, TEMIICPATypa, CPCAHASA KHHECTHYCCKAA SHCPIUsd XaOTHYCCKOTI'O ABUKCHUS MOJICKYII,
CpCAHCKBaApaTUIHAsl CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIUIOTHI, BHYTPCHHSA DHCPIUA, pa60Ta rasa, K03(1)(1)I/II_II/I€HT
ITOJIC3HOTO ,Z[eﬁCTBHSI TEIJIOBOT'O ABUIATEII, IIPU ONMCAHNHY IPABUIJIBHO TPAKTOBATH (1)I/I3I/I‘IGCKI/II71 CMBICJI
HCIIOJIb3YEMbIX BCIIMYUH, UX 0003HaYeHUA U CAMHHNIbI, HAXOIUTH q)OpMy'J'IBI, CBA3bIBAIONIUC JAHHYIO (I)I/I?»I/IIICCKYIO
BCJIIMYHHY C IPpYT'UMHU BCIIMYNHAM

10.6

OnuceIBaTh N3YYCHHBIC SJICKTPHUICCKUC CBOICTBA BEIIECTBA U SJICKTPUYICCKUC ABJICHUA (Hpoueccm), HCIIOJIb3YA
(I)I/ISI/I‘IGCKI/IG BCIINYMHBI. BHGKTpI/I‘leCKI/Iﬁ 3apsn, SJICKTPUICCKOC MOJIC, HAITPSAXKCHHOCTD IIOJISL, ITIOTCHIHUAJ, Pa3HOCTb
IIOTCHIMAJIOB, IIPHU OIIMCAHUU IIPABUJILHO TPAKTOBATh (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI UCITOJIB3YEMbIX BCIIMYUUH, UX




0003HauCHHSI U €IMHUIIBI, YKA3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PM3UUECKYIO BEIMYUHY C APYTUMH
BEJIMYNHAMH

10.7

AQHATM3UPOBATH PU3UUYECKUE TIPOTIECCHI U SIBJICHUS, UCTIOIB3Ys (PHU3UIECKHE 3aKOHBI U TIPUHITUIIBI: 3aKOH
BcemupHoro taroterus, |, |1 u 1l 3akonsr HetoToHa, 3aK0H COXpaHEeHMs] MEXaHUYECKOW YHEPrUH, 3aKOH
COXpaHEHUs UMITYJIbCA, TPUHITUI CYNIEPIIO3UIIUU CUJT, TPUHIIUI PAaBHOMPABHS HHEPIHUATBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KMHETHYECKYIO TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIC 3aKOHBI, CBSI3b CPEIHENH KMHETHUECKOM
SHEPTUH TETUIOBOTO JBMKEHUS MOJIEKYJI ¢ aOCOJIIOTHON TeMITepaTypoil, IEPBBIM 3aKOH TEPMOIMHAMUKH, 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3aps/a, 3akoH KynmoHa; mpyu 3TOM pa3iudarh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0
MaTeMaTHYEeCKOE BHIPAKEHHE U YCIOBHUS (IpaHMIIbI, 001aCTH) TPUMEHHMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHIUIIBI JEHCTBHS MalllMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB; pa3nnuyarh yCIOBHUS UX
0€30MacHOT0 UCTOJIb30BaHUS B TIOBCETHEBHOM KU3HU

10.9

BBIMOTHATE SKCTIEPUMEHTHI TI0 UCCIICIOBAHNIO (PU3NYECKUX SIBIICHUM H MPOIIECCOB C UCTIOJIB30BAaHUEM TIPSIMBIX U
KOCBEHHBIX U3MEPEHHU; TIPH 3TOM (HOpMYIHpOBaTh IpodiieMy (3a7ady) U TUIOTE3y YIeOHOTO IKCIIEPUMEHTA,
coOuparh YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYAOBAaHUS, TPOBOIUTH ONBIT U (JOPMYIUPOBATH BHIBOIBI

10.10

Ocy1iecTBIATh NPsIMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEJTUYUH; ITPU 3TOM BBIOUPATH ONTUMATbHBIN
Croco0 U3MepeHus U UCTI0Ib30BaTh U3BECTHBIE METO bl OIICHKHU MOTPELIHOCTEN U3MEpPEHH

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY PU3NYECKUMU BEIMUMHAMU C HCIIOIb30BAHUEM MPSIMBIX U3MEPEHUI; TPU 3TOM
KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3YyIbTAaThl MOJYYCHHONU 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHJIE
Tabnui u rpaduKoB, eiaTh BHIBObI IO PE3yabTaTaM HCCIEI0BaHUS

10.12

CobmonaTh mpaBuiia 6€30MacHOro TpyJa MpU IPOBEICHUH HCCIEA0BaHUN B paMKax y4eOHOTO SKCIIEPUMEHTA,
y4eOHO-HCCIIEIOBATEICKON M MTPOSKTHOM JIESTEIILHOCTH C UCTIOIh30BAHUEM HU3MEPUTEIIBHBIX YCTPOHCTB U
1a00paToOpPHOTO 000PYIOBAHUS

10.13

Pemats pacyeTHble 3a1a4u C SIBHO 3a/IaHHON (PU3MUECKON MOJIENbIO, HCTIONb3Ys (PU3nuecKue 3aKOHbI U MPUHIIUIIBI;
Ha OCHOBE aHallM3a yCIOBUS 3a7aud BEIOUPATh PU3NUECKYIO MOJIEIb, BBIICTATh (PU3NUECKUE BEIUYMHBI U
(hopMyIbl, HEOOXOIUMBIE JIJISl €€ PElIeHHs, TPOBOIUTH PACUETHI U OLIEHUBATH PEATbHOCTh MOYYEHHOTO 3HAUCHUS
(buznuecKoil BEMUYNHBI

10.14

Pemrate kauecTBEHHBIC 3aa4H. BBICTPANBATDh JIOTUYCCKU HCIIPOTHBOPCUNBYIO LICIIOYKY paccyncneHI/Iﬁ C OHOpOI>'I Ha




HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/IG SABJICHUSA

10.15

Hcnonb30Bath MpH pelieHnH y4eOHbIX 3a/1a4 COBpEMEHHbIE HH(OPMALIMOHHbIE TEXHOJIOTUHU IS [TOUCKA,
CTPYKTYpPUPOBAHHUSI, UHTEPIIPETALIMU U IPEICTABICHUS Y4eOHOW U HAyYHO-TIOMYJIApHOM MH(pOpMaLuy,
HOJIyYEHHOM M3 pa3IM4HbIX HCTOYHUKOB; KpUTUUECKU aHAIM3UPOBATh NOJy4aeMyto HH(popMaIio

10.16

[IpuBoIMTE IpUMEpPHI BKJIAa POCCUMCKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSICHEHHE
MIPOLIECCOB OKPYKAKOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUI

10.17

Hcnons3oBath TeOpeTHUECKUE 3HAHUS TIO (PU3MKE B TIOBCETHEBHOM KU3HU IS 0OeCTieUeHHs] O€30TTaCHOCTH MPHU
oOpareHnu ¢ mpubopamMu U TEXHUYECKUMH YCTPOMCTBAMU, ISl COXPAHEHHUSI 3/I0POBbS 1 COOTIOACHUS HOPM
9KOJIOTHYECKOIO NTOBEJICHNS B OKPYKAIOIIEH cpejie

10.18

PaboTaTe B rpymie ¢ BBIOJHEHUEM PA3IMUHBIX COITMATIBLHBIX POJICH, TIIAHUPOBATh PA0OTY TPYIIIBI, pAIlMOHATHHO
pacrpenensaTbh 00s3aHHOCTH U TJIAHUPOBATh ACSITEILHOCTh B HECTAHIAPTHBIX CUTYaAIIUSIX, aJIEKBATHO OIICHUBATh
BKJIJ] KQXK/I0TO U3 YYACTHUKOB TPYIIIBI B pELICHHE PacCMaTPUBAEMOM MPOOIEMbI

IIpoBepsieMbIe 3JIEMEHTHI COTEPKAHUSA

Kopn pa3nena

Kox nmpoBepsiemoro
3JIeMeHTa

IIpoBepsiemMble YJI€eMEHTHI COAEPKAHUS

OU3NKA 1 METObI HAYYHOI'O ITO3HAHU A

dusuka - HayKa O IpUpoAac. HaquLIe MCTOAbI IO3HAHUA OKPYKAKOIICTO MUPA. Ponnb

1.1
9KCIEPUMEHTA U TEOPUH B MPOLIECCE O3HAHUS IPUPOAbL. DKCIIEPUMEHT B (PU3HKE
1 o
MonenupoBanue Gpu3nyeckux siBieHuil u npoueccoB. Hayunsie runoressl. @u3nueckue 3aKOHbI
19 U Teopun. ['paHu1IbI IPUMEHUMOCTH (pU3NUECKUX 3aKOHOB. [Ipuniun cootBercTBus. Ponb u
' MecTO (U3UKHU B JOPMHUPOBAHUM COBPEMEHHOMN Hay4YHON KapTHHBI MUPA, B IPAKTUYECKON
JESTENBHOCTH JIIOAEH
2 MEXAHHUKA
2.1 KMHEMATHKA




MexaHu4eckoe JABHXKCHUC. OTHOCHUTEIHHOCTh MEXaHUYSCKOTO JABUKCHUA. Cucrema oTcuera.

2.1.1
Tpaexropus
[Mepemenenue, ckopocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPCHHUE
2.1.2 MaTepUaIbHOU TOUKH, UX IIPOEKIUHM HA OCH CUCTEMBbI KoopauHaT. Cll0’KeHne nepeMenieHui 1
CJI0’KEHHE CKOPOCTEN
213 PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHENHOE ABIKEeHUE. ['padku 3aBUCUMOCTH
o KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NMepeMEIIeHNs] MaTepUaIbHOM TOUKH OT BPEMEHU
2.1.4 CBoboaHOE maieHue. Y cKopeHue cBOOOIHOTO MaeHuUs
215 KpuBosmHeliHOe nBUKeHNE. PaBHOMEpHOE IBHKEHUE MAaTEPUAIIBHON TOUYKHU IO OKPYKHOCTH.
o VYrnoBas CKOpoCTh, TMHENHAs CKOpOCTh. [leproa n yactora. LleHTpocTpeMUTENBHOE YCKOPEHUE
2.1.6 Texnuyeckue ycTpolcTBa: COUAOMETD, ABUKEHUE CHAPSJIOB, IIETIHbIE U pEMEHHbIE NIepeIadn
[IpakTrueckue paboTsl. I3MepeHre MTHOBEHHOH ckopocTH. MccnenoBanne COOTHOIIICHUS
MEXy IMyTSIMU, IPOIACHHBIMH TEJIOM 32 MOCJIeIOBAaTEIbHbIE PABHBIE IPOMEXYTKH BPEMEHH
2.1.7 MIPU PAaBHOYCKOPEHHOM JBMKECHUU C HAYAJIbHON CKOPOCTHIO, paBHOU HYIIO. M3ydenue
JBUKEHUS IIapHKa B BA3KOW KUAKOCTU. M3yuenune ABM>keHus Tena, OpOIIeHHOTo
TOPU30HTAIIBHO
JMUHAMUKA
201 [Tpunuun otHocutensHOCTH ["anunes. [1epssiii 3akoH HeroToHa. HepuuanbHble CHCTEMBI
o oTcueTa
2.2.2 Macca Tena. Cuna. [lpyuHumn cynepno3uuuu cui
2.2 293 Bropoii 3akon HproTOHA [T MaTepuaibHON TOUKH B HHepIHaibHoU cucteme otcuera (MCO).
o Tperuit 3akoH HproToHa 1711 MaTepralbHBIX TOUEK
2.2.4 3aKkoH BceMHupHOTo TaAroteHus. Cuna tsxectu. [lepBas kocmuueckas ckopocTs. Bec Tena
2.2.5 Cuna ynpyrocrtu. 3akoH ['yka
2.2.6 Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBXEHHS U cuiia TpeHus nokos. Koagoumuent




TPCHUA. Cuia COIIPOTUBJICHHUA ITPU ABUXXCHUU TCJIAa B ) KUAKOCTU HUJIU Ira3c

2.2.7 [locTynarenbHoe U BpalaTebHOE IBUKEHHE a0COIIOTHO TBEPJOTO Tela
298 MOMEHT CHJIBI OTHOCUTENIFHO OCH BpamieHus. [1edo cuibl. Y CoBust paBHOBECHS TBEPIOTO
- tena B ICO
2.2.9 TexHuueckre ycTpoicTBa: MOAMUITHUKH, ABYKEHHE UCKYCCTBEHHBIX CITYTHHKOB
[Ipaktuueckue padoThl. U3yuenue nBukeHust Opycka 1Mo HaKJIOHHOU MJIOCKOCTH TOJT ICUCTBHEM
2210 HECKOJbKUX cuil. MccnenoBanne 3aBUCUMOCTH CHIT YITPYTOCTH, BO3HUKAIOIINX B
o nepopMupyeMoil pyKuHE U pe3HHOBOM 00pas3iie, OT BENTUYMHBI UX AePOpMaIuu.
HccnenoBanue ycnoBwid paBHOBECHS TBEPIOTO TEJa, IMEIOIIETO OCh BPAIICHHS
3AKOHbI COXPAHEHM A B MEXAHUKE
231 Hmnynbsc MaTepuanbHON TOUYKH, CUCTEMbl MaTepUANbHBIX TOYEK. VIMITyJIbC CHIIBI U H3MEHEHHE
e HUMITyJIbCa TeJia
2.3.2 3akoH coxpaHeHust umiyibca B UCO. PeakTuBHOE IBHKECHHE
2.3.3 PaGora cumbl
2.34 MoUHOCTE CUIIBI
23 2.3.5 Kunernueckas sHeprus MaTepuaibHON TOUKH. TeopemMa 0 KHHETHYECKOM SHEPruun
236 [MoTennmanesHas sHeprus. [loTeHnransHas 3Heprus ynpyro AepopMUPOBAHHON MPYKUHBI.
e [ToTennmanpHas sHEprust TeJaa BOIU3U MOBEPXHOCTH 3eMITU
237 [ToTeHnmanpHbie ¥ HEMOTEHIIUANBHBIE CHIIBL. CBSI3b PA0OTHl HEMOTEHIIUAIBHBIX CUIT C
e M3MEHEHHUEM MEXaHWYEeCKOW SHEePTruu CUCTEMBI Tell. 3aKOH COXPaHEHHUsI MEXaHUYECKOI SHepruu
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHS
2.3.9 TexHuueckre ycTpoicTBa: IBUKEHHE PAKET, BOJOMET, KONEp, MPYKUHHBIM MUCTOJIET
2.3.10 [IpakTuyeckue paboTel. M3yueHue cBA3M CKOpocCTell Tel npu Heynpyrom yaape. VccrnenoBanue




CBs3HU pa6OTBI CHJIBI C U3MEHEHHEM MEXaHHMISCKOM SHCPruu TCjia

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISAPHO-KUHETUYECKOUW TEOPU

311 OcCHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KHHETUYECKOU Teopur. BpoyHOBCKOE ABMKEHUE.
o Hudody3us. Xapakrep IBUKEHUS U B3aUMOIEHCTBHUS YaCTUIl BELIECTBA

312 Mogenu cTpoeHus Ta30B, XKUAKOCTEH M TBEP/IBIX TET U 00BsICHEHNE CBOMCTB BEIIECTBa Ha
o OCHOBE ITHX MOJIeNel

3.1.3 Macca monekyn. KonmmaectBo Bemecta. [locTostHHAs ABOTaIpo

3.1.4 TemmoBoe paBHOBecue. Temnepatypa u ee uamepenue. [llkana remneparyp Llenbcus

315 Mogenp uneansHOTO Taza. OCHOBHOE YpaBHEHHUE MOJIEKYIISIPHO-KMHETHIECKON TEOpUHU

3.1 - ANEAIILHOTO ra3a

316 AOcoroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHYEeCKOW YHEPTHH TEIUIOBOTO JIBIKECHUS
h yacTull ra3a. [llkamna remneparyp Kenppuna

3.1.7 VYpasuenne Knaneiipona - MenaeneeBa. 3akon [{anpToHa

318 ["a3oBbIe 3ak0HBI. M30mpoLiecchl B HAEaIbHOM ra3e ¢ MOCTOSTHHBIM KOJINYECTBOM BEILIECTBA:
o H30TepMa, U30X0pa, n300apa

3.1.9 Texnuyeckue ycTponucTBa: TepMOMETP, OapoMeTp

31.10 [IpakTuueckue padboTsl. U3mMepenue macchl BO3ayxa B KIacCHOU koMmHare. MccnenoBanue
o 3aBUCUMOCTH MEX/y ITapaMeTpamMu COCTOSIHUS Pa3peKEHHOTO raza

OCHOBbI TEPMOJAMHAMUMKHA
39 321 TepmonnHamuueckas cucteMa. BHyTpeHHsIs1 SHEprus TepMOAMHAMUYECKON CUCTEMBI U
' - CIOCOOBI €€ M3MEHEHHS
3.2.2 KonuuectBo Temnots u pabota. BHyTpeHHss sHEpTHs 0JHOATOMHOTO HI€aIbHOTO ra3a




BI/II[I:I TCIUIOIICPEAAYM. TCILIIONPOBOAHOCTh, KOHBCKIMA, U3TTyUCHHUC. TemmoeMKoCTh Telna.

3.2.3
VY aenpHas TEIIOEMKOCTH BEIlleCTBA. PacueT konMuecTBa TEIJIOTHI IPU TEIUIONepeaayue
324 [IepBslii 3aK0H TepMOAMHAMUKHU. [IpuMeHeHNE epBOro 3aK0Ha TEPMOANHAMUKY K
o uzonpoueccam. ['paduueckas unTeprperanus padoTsl rasa
TemoBbie MammHbL. [IpuHIKIIEL TEHCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus 3HEpruu B
3.25 TerIoBbIX MammHax. Koaddumment nonesnoro nevicteus (nanee - KI1/I) TernioBoii MaliuHbL.
Hwukn Kapnao u ero KII/]
326 Bropoii 3akon TepmoauHaMuki. HeobpaTtumocTs poneccoB B pupoe. TernoBble 1BUraTesu.
o DKoJoru4eckre npoOaeMbl TEMIOIHEPTETUKH
327 TexHuyeckue ycTpolcTBa: ABUTATEIh BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK,
o KOHIUIIUOHEP
3.2.8 [IpakTrueckue padoTsl. 3mMepenue yaenbHOU TeII0EMKOCTH
AT'PET'ATHBIE COCTOSHMA BEIHIECBA. ®A30BbBIE ITEPEXO/IbI
331 [TapooGpa3oBanue u kKoHeHcanus. Vcmapenue u kumeHue. Y neabHas TerioTa
e napoo0pa3zoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAaBJICHHS
3.3.2 AOcCoIOTHAs 1 OTHOCHUTEIIbHAS BJIAXKHOCTh BO3/lyXa. HachImeHHbIH map
333 Tsepnoe teno. Kpucramnueckue u amopgHsle Tena. AHU30TPOIHSI CBOMCTB KPUCTAILIOB.
3.3 e Kunkue kpucrtamibl. CoBpeMEHHbIE MaTepPHUAIIbI
3.3.4 [InaBnenue n kpuctayuM3anus. Y ienpHas Temiora miasnenus. Cyonumanus
3.3.5 YpaBHEHHE TEILIOBOTO OallaHca
336 TexHudeckne ycTponcTBa: TUTPOMETP U ICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOTY4EHUs
e COBPEMEHHBIX MaTEPUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTrnyeckue paboTel. i3MepeHne BlIaXHOCTH BO3ayXa
4 OJIEKTPOAMMHAMUKA




OJIEKTPOCTATHUKA

411 DneKkTpu3anus Teia. DNeKTPUIecKui 3apsa. J(Ba Buaa sJMeKTPUUYECKUX 3apsI0B

4.1.2 [IpoBOAHMKH, TUIIEKTPUKHU U TIOJIYIIPOBOJHUKH

4.1.3 3aK0oH COXpaHEHUs AMEKTPUUECKOTO 3apsiaa

414 B3aumoneiictBue 3apsaoB. 3akon Kymnona

415 Dnexrpuueckoe noje. HarmpsskeHHOCTh 3JIEKTPHYECKOTO TOoJIs. [[pUHIUTT CYNIepITO3HITHH.
o JIMHUM HANPSKEHHOCTH SJIEKTPUUECKOTO MOJIs

4.1

4.1.6 Pabota cun anexrpoctatudeckoro nojist. [lotenmman. PazHocTs moTeHIMAIOB

417 [TpoBOTHUKY U TUAIEKTPUKH B MIOCTOSTHHOM 3JICKTPHUYECKOM TI0JIe. JIuamekTpudeckast
o MIPOHUIIAEMOCTh

418 DnekTpoeMKocTh. KoHeHcaTop. DIEeKTPOEMKOCTh MJIOCKOT0 KOHJEHCATOpa. DHEPTHS
h 3apsHKEHHOTO KOHJZIEHCATOpa

419 Texuuyeckue ycTpoHCTBa: AIEKTPOCKOII, AIEKTPOMETP, dJIEKTPOCTATHUECKas 3all1Ta,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10 [IpakTuueckue padoTsl. U3MepeHue 3JIeKTPOEMKOCTH KOHIEHCATOpa

[NHOCTOAHHBIN DJIEKTPUYECKUU TOK. TOKU B PA3JIMYHBIX CPEJJAX

421 VYcnoBus cylecTBOBaHUS IOCTOSIHHOTO AJEKTpudeckoro Toka. Mcrtounuku Toka. Cuna Toka.

o [TocTosiHHBII TOK
4.2 4.2.2 Hanpsixenue. 3akon OMa 1 yyacTka nenu

4.2.3 DNEKTPUUECKOE COMPOTUBIIEHHE. Y IeNbHOE COMTPOTUBIICHHIE BEIIeCTBA

4.2.4 [TocnenoBarenyHOE, MapauIeNbHOE, CMEIIAHHOE COSAMHEHNE TPOBOJHUKOB

4.2.5 Pabora snexrpudeckoro Toka. 3akoH Jlxoyns - Jlenna




4.2.6

MOILIHOCTB JIEKTPUUYECKOTO TOKA

anekTpoaBrKyIias cuia (nanee - 3/1C) u BHyTpeHHEEe CONPOTUBIICHHE UCTOYHHUKA TOKA. 3aKOH

4.2.7 . . .
Owma 7151 ToJTHOM (3aMKHYTO#1) anieKTprueckoi nenu. KopoTkoe 3amMbIkaHne
428 DNeKTpOHHAs IPOBOAMMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIOB OT
o Temmeparypbl. CBEpXIpOBOIUMOCTh
4.2.9 DnexTpuueckuil ToK B Bakyyme. CBONCTBA AJIEKTPOHHBIX MTyYKOB
4210 [HonynpoBoanuku. CoOCTBEHHAas! M IPUMECHAs! POBOIUMOCTD OJIYIIPOBOAHUKOB. CBOMCTBA P-
o n nepexoza. IlomynpoBoHUKOBBIE TPHUOOPHI
42.11 DIIEKTPUYECKHUI TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAS TUCCOIMAIUA. DIEKTPOIU3
4912 DIEeKTpUYECKUN TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psal. Paznuunsie
o THIIBI CAMOCTOSTENIBHOTO pa3psana. Monuus. [Tnazma
TexHu4eckue ycTponucTBa: aMIepMeTp, BOJIbTMETP, PEOCTAT, HCTOYHUKH TOKA,
4213 JIEKTpOHArpeBaTeIbHbIe PHUOOPHI, HIIEKTPOOCBETUTEIbHbBIE IPUOOPHI, TEPMOMETP
o COINIPOTUBJIEHUS, BAKYYMHBIN AMOM, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJITYIIPOBOAHUKOBBIN
MO, TaJbBaHUKA
[Tpaktuyeckue paboThl. M3ydeHne cMeaHHOTO COeIMHEHHs PE3UCTOPOB.
4.2.14

N3mepenne 3/1C ucToUHMKA TOKA U €r0 BHYTPEHHETO conpoTuBiieHus. HabmoneHue
ANEKTPOJIN3a

11-1 kJjace

IIpoBepsiembie TpedoBanus K pesyabraTam ocBoenuss OOII

Kon nposepsiemoro

IIpoBepsiemble mpeAMeTHbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHON NMPOIrpPaMMbl CpPeJHEro




pe3yJbTaTa

0011ero o6pa3oBaHus

111

JleMoHCTpHUpOBATh HA MpUMEPaX PoJib U MECTO (PU3UKU B POPMUPOBAHUU COBPEMEHHOM HAYYHOUM KapTHUHBI MHUPA,
B Pa3BUTHU COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOU NESITEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh U
€IMHCTBO (PM3MUYECKON KapTUHBI MHUpa

11.2

Y4uTHIBaTh TPAaHUILBI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIENIECH: TOUEUHBIN AIEKTPUUECKUM 3aps, siaepHas
MOJIeNIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO $i/ipa MpY PEelIeHUU PU3NYECKUX 3a]1a4

11.3

Pacrnio3naBats (usudeckue siBieHus (MPOIECChl) U 0OBACHATh UX Ha OCHOBE 3aKOHOB DJIEKTPOIMHAMUKH U
KBAaHTOBOU (1)1/131/11(1/1: QJICKTPHUYCCKas IMpoOBOAUMOCTD, TCIIJIOBOEC, CBETOBOC, XUMHYCCKOC, MAIrHUTHOC HCﬁCTBHS[
TOKaQ, BSaI/IMO)IefICTBHe Mar"iuToB, 2JICKTPpOMariuTHasd HHAYKIHA, HeﬁCTBHe MAar"duMTHOIO II0JIA Ha IMPOBOJHUK C
TOKOM W JBHKYITUNCS 3apsijl, dJIEKTPOMArHUTHBIC KOJICOaHMs ¥ BOJIHBI, MPSIMOJIMHEHHOE PacIIPOCTPAHCHHE
CBETa, OTPAKEHUE, TIPEIOMIIEHNEe, HHTEpPEpEHITHs, TU(PPAKITUSI U TIOJIIPU3AIHS CBETa, JUCTIEPCHS CBETA,
doroanexTpuueckuii a3gdext (horoaddekr), cBETOBOE AaBICHNE, BOSHUKHOBEHHE THHEHYATOrO CIIEKTpa aToMa
BOJIOPO/Ia, ECTECTBEHHAs! U HCKYCCTBEHHAs PaJIMOAKTUBHOCTD

114

OnuceiBaTh U3y4EHHBIC CBOMCTBA BeleCTBA (ICKTPHUECKHE, MATHUTHBIC, ONTHYCCKUE, FTEKTPUICCKYIO
MPOBOMMOCTh PA3JIMYHBIX CPE) U AICKTPOMArHUTHBIC BJICHHS (TIPOIIECCHI), UCTIONb3Ys (PU3UUCCKHE
BEJTMYMHBI: JIEKTPUUECKUN 3aps]l, CHJIa TOKA, AJIEKTPUUYECKOE HAIPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE,
pasHocTh noteHnuanos, IJC, paborta Toka, MHAYKLIMS MarHUTHOTO TOJIsl, cuiia Amrnepa, cuia JlopeHnua,
UHAYKTUBHOCTH KaTyLIK{, SHEPTHUs 3JIEKTPHUUECKOr0 ¥ MArHUTHOTO TOJIeH, IEPUO U 4acTOTa KoJiebaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsjl U cujla TOKa B IMIPOIECCE TAPMOHUYECKUX AIEKTPOMArHUTHBIX KOJIeOaHHii,
(hoKycHOE paccTOSHHE W ONTUYECKAsl CUJIa JIMH3BI; IPU ONKUCAHUY MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYUH, NX 0003HAUYCHHUS U €AUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOLINE IAHHYIO
(bu3MYeCKyIO BEIHUMHY C APYTUMH BEIMYMHAMHU

115

OnuceiBaTh N3YYCHHBIC KBAHTOBBIC SIBJICHUA U ITPOLECChI, UCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCJIMYUHBI. CKOPOCTh
QJICKTPOMATrHUTHBIX BOJIH, AJIMHA BOJIHBI K 9aCTOTA CBCTA, SQHCPIUA U UMITYJIBC (1)OTOH3., nepuon mnojiypacrazaa,
SHEPIrus CBsI3U aTOMHBIX SJCP, IIPU ONMCAHNUU IPABUIIBHO TPAKTOBAThH (1)I/I3I/I‘ICCKI/II71 CMBICJI UCITOJIB3YEMBIX
BCJIIMYHH, UX 0003HAaYCHHS U C€IMHMIIbI; YKa3bIBaTh q)OpMy.TIBI, CBA3BIBAIONIUEC TAHHYIO CI)PI?»PI‘ICCKYIO BCJIIMYNHY C
APYTrUMH BCIIMYWHAMU, BBITUCIIATE 3HAUCHUC (1)I/I3PI‘leCKOI>'I BCIIMYHHBI

11.6

AHaJ'II/I3I/IpOBaTL (1)I/I3I/I‘-IGCKI/IG IMPOLCCChI U ABJICHUS, UCIIOJIB3YS (I)I/ISI/I‘-ICCKI/IG 3aKOHBI ¥ TIPUHIUIILL. 3aKOH OMa,




3aKOHBI II0CIIEA0BATENIBHOIO U NTAPAJUICIbHOTO COCINHEHMS IIPOBOJHUKOB, 3aKOH Jlkoyis - JIeHna, 3akoH
JIIEKTPOMArHUTHOM MHYKIMH, 3aKOH MPSAMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI ITPEJIOMJICHUS CBETA, ypaBHEHUE DHIITEeHHA U1 PoTOAPPeKTa, 3aKOH COXPAHEHUS DHEPTUH, 3aKOH
COXpaHEHUsl UMITYJIbCA, 3aKOH COXPAHEHHUsI DJIEKTPUYECKOTO 3aps1/ia, 3aKOH COXPAHEHHUSI MaCCOBOTO YMCIIA,
nocrynatel bopa, 3aKkoH pagMoaKTUBHOTO paciaja; pu 3TOM pa3inyarh CIOBECHYIO (OPMYINPOBKY 3aKOHA, €T0
MaTeMaTH4YeCKOE BhIPOKEHUE U YCIOBUS (TPaHUIbI, 00JIACTH) TPUMEHUMOCTH

OHpeI[eJ'If{TI) HaIpaBJICHUEC BEKTOpAa MHAYKIIMU MAarHUTHOT'O IIOJII IPOBOJHHUKA C TOKOM, CHUJIBI AMnepa 1 CUJIbI

11.7
Jlopenua
11.8 CtpouTh U ONMCHIBATh H300paKEHNE, CO3aBAEMOE TUIOCKUM 3€pKajIoM, TOHKOW JTUH30M
BBIMOTHATE SKCTIEPUMEHTHI TI0 UCCIICIOBAHNIO (PU3NYECKUX SIBIICHUM H MPOIIECCOB C UCTIOJIB30BAaHUEM TIPSIMBIX U
11.9 KOCBEHHBIX U3MEPEHHU; TP 3TOM (HOpMYITHpPOBATh TpodieMy (3a7a4y) U THIOTE3y YIeOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO 000PYA0BaHUS, TPOBOIUTE OTIBIT U (POPMYTUPOBATH BBHIBOIBI
11.10 OcyiecTBIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIMYUH; ITPU 3TOM BBIOUPATH ONTUMATbHBIN
' croco0 U3MepeHus U UCTI0Ib30BaTh U3BECTHBIE METO bl OIICHKHU MOTPEUTHOCTEN U3MEPEHH
HccnenoBaTh 3aBUCUMOCTH (PU3NUECKHUX BEIMUYUH C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUM; TPH 3TOM
11.11 KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTAThl MOJYYCHHONU 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHJIE
Tabnul u rpaduKoB, AeiaTh BHIBOBI IO PE3yabTaTaM HCCIEI0BAHUS
CobmoaTh mpaBuiia 6€30MacHOro TpyJa MpU IPOBEICHUH HCCIEA0BaHUN B paMKaxX y4eOHOT0 SKCIIEPUMEHTA,
11.12 y4eOHO-HCCIeI0BATEeNIbCKON U MPOEKTHON JESITENIHOCTH C UCTIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB U
1a00paToOpHOTO 000PYIOBAHUS
Pemats pacyeTHble 3a1a4u C SIBHO 3a/IaHHON (pU3MUECKON MOJIEbIO0, HCTIONb3Yys (PU3MUecKue 3aKOHBI U
11.13 MPUHIIMIIBI, HA OCHOBE aHaJIKM3a YCIOBHS 3a/1a4M BHIOUPATh (PU3MUECKYIO0 MOJIETb, BBIACIATH (pU3HUecKue
' BEJIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE /TSl €€ PElIeHHUs, TPOBOAUTH PACUEThl U OILICHUBATH PEAIbHOCTD
MOJIyYEHHOTO 3HAUYCHUS (PU3NUECKON BEITHUNHBI
11.14 Pemrate kauecTBEHHBIE 337]a4l: BBICTPAUBATh JIOTUYECKHA HEMIPOTUBOPEUUBYIO LIETIOUKY PACCYXJIECHUN ¢ OTIOPOI
' Ha U3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NYECKUE SIBIICHUS
11.15 Hcnonb30Bath MpH pelIeHnH y4eOHBIX 3a/1a4 COBpEMEHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUHU IS TTOHUCKA,




CTPYKTYpUPOBAHUS, HHTEPIIPETAIIMH U MPEICTABICHUS YIeOHON U HAyYHO-TIOMYJISIPHOM HH(pOpMaIny,
HOJIyYEHHOM M3 pa3IM4HbIX HCTOUYHUKOB; KpUTUUECKU aHAIM3UPOBATh MOJy4aeMyto HH(pOpMaIiio

11.16

0O0BSACHATH IPUHLUIIBI IEHCTBUS MAIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS UX
0€30MacHOT0 UCMOJIb30BAaHUS B TIOBCEIHEBHOM KU3HU

11.17

[IpuBoMTE pUMEpPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HayKH, B OOBSICHEHHE
MIPOLIECCOB OKPYKAKOLIErO0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUI

11.18

Hcnons3oBath TeOpeTHUECKUE 3HAHUS TIO (PU3MKE B TIOBCETHEBHOM JKU3HU TSI 0OeCTieYeHHs] O€30TTaCHOCTH MPHU
oOparennu ¢ mprubopamMu U TEXHUYECKUMH YCTPOMCTBAMH, ISl COXPAHEHHUSI 3/I0POBbS 1 COOTIOACHUS HOPM
9KOJIOTHYECKOIO NTOBEJICHNS B OKPYKAIOIIEH cpefie

11.19

PaGotatp B rpyrme ¢ BHIIOJHEHHEM Pa3IMUHbIX COLMATBHBIX POJIEH, IIIAHUPOBATh PabOTy IPYIIIHI,
PalMOHATIBLHO paclpeeaTh 0043aHHOCTH U IJIAHUPOBATh ACATEIbHOCTh B HECTAHIAPTHBIX CUTYaAIUSAX,
a/IeKBAaTHO OLICHMBATh BKJIAJ KQKJ0T0 U3 YYaCTHUKOB IPYIIBI B PEIIEHUE pacCCMAaTPUBAEMON TPOOIEMbI

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

Kopn pa3nena

Kox npoBepsiemoro
3JIeMeHTa

IIpoBepsieMble YJI€eMEHTHI COAePKAHUS

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA S MHAY KW A

43.1

ITocTositHHBIE MAarHUTHI. BBaHMOHeﬁCTBHe INOCTOAHHBIX MarHuTOB

4.3.2

MarsuTHOE noJe. BGKTOp MarHuTHOM HWHAYKIUH. HpI/IHI_II/IH CYNEpIIo3uunu. JIMHMM MarHUTHOM
WHAYKIIUH. KapTI/IHa JIMHUHA MarHUTHOM WHAYKIUHA MOJIA MOCTOAHHBIX MArHuTOB

4.3.3

MarsuTtHoe noJje IMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUH MOJIS IJIMHHOTO npsAMOro MpoBOAHUKA U
3aMKHYTOT'O KOJIbIICBOT'O MPOBOAHHKA, KATYIIKHU C TOKOM. OmnbIT 3pCTeI[a. BzaumoaeiictBue
ITPOBOAHUKOB C TOKOM




4.3.4

Cuna Amriepa, ee MOIyJb U HallpaBJICHHUE

Cuna JlopeHnnia, ee MOAyJIb M HampaBjieHUE. JBIkeHHE 3apsHKEHHONM YaCTHUIIBI B OJTHOPOTHOM

435
MarHuTHoM noJie. Pabora cunel Jlopenia

4.3.6 SIBNeHHE AIEKTPOMArHUTHOW WHTYKIIHH

4.3.7 [ToTox BEeKTOpa MarHMTHON MHAYKLIUH

4.3.8 OJ1C unaykuuu. 3aKoH JIEKTPOMArHUTHOM MHAYKIMU Dapazaest

439 Buxpeoe anexrpuueckoe nose. I/C nHIAyKIUH B TPOBOJHUKE, ABUKYILIEMCS MOCTYIATEIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€

4.3.10 [TpaBusio Jlenma

4.3.11 NuaykTtuBHOCTH. fABIeHne camonuaykuuu. J/C caMoOnHIyKInu

4.3.12 DHeprusi MarHuTHOTO TIOJIS KaTYIIKHA ¢ TOKOM

4.3.13 DIIEeKTPOMarHuTHOE T0JIe

4314 Texuuyeckue ycTpoicTBa: MOCTOSTHHBIE MArHUTHI, AJIEKTPOMArHUTHI, AIEKTPOABUTATENb,
YCKOPUTENHU 3JIE€MEHTAPHBIX YACTHI], UHAYKIIMOHHAS MeYb

4315 [IpakTueckue padboTsl. 3yueHrne MarHuTHOTO NOJIS KaTyLIKU ¢ TOkoM. MccienoBanue neiicTBus
MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOkoM. VcciienoBanue sBJIeHUS AJIEKTPOMArHUTHONW UHAYKIIUU

5 KOJIEBAHU S U BOJIHBI
MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A
511 Konebarenbnas cucrema. CBo60HbIe KosieOanus. ["TapmMmonnueckue konedbanus. [lepuon, gacrora,
- aMIuIuTyAa u ¢daza KoyiedaHui
. 5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTnyecKuil MasiTHUK
513 YpaBHEeHHE rapMOHUYECKHX KoeOanuii. Kunematnueckoe v TUHAMHYECKOE OMKUCaHUE

K0J1e0aTeIbHOTO JABHXKXCHU A




[IpeBpaiieHue 3HEPTUN NP raApMOHUYIECKIX KoneOaHusaX. CBsI3b aMIUIUTY/IbI KOJIEOaHUI HCXOTHOM

5.14 .
BEJIMYMHBI C aMIUIUTYIaMU KOJIEOAHUN €€ CKOPOCTU U YCKOPEHUS
Konebarenbublit KoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B HIEAIbHOM KO0JIeOaTeIbHOM
9.1.5 KOHTYpe. AHAJIOrUsl MEX/ly MEXaHUUECKUMU U JIEKTPOMAarHuTHbIMU KosieOanusmu. @opmyia
Tomcona
5.1.6 3aKOH COXpaHEHMsI SHEPTUU B UCATLHOM KOJIeOATEeIbHOM KOHTYpE
517 Brinyxnenasie Mmexannueckue kosiebanus. Pezonanc. PezonancHas kpuBas. BeiHyk1eHHbIE
o AJIEKTPOMArHUTHBIC KOJICOaHUSI.
5.1.8 [Iepemennsblii TOK. CHHYCOMAAIBHBIN TEPEMEHHBIN TOK.
519 MoIIHOCTh IEPEMEHHOTO TOKA. AMITUTYAHOE U ACHCTBYIOIIEE 3HAUEHUE CHIIbI TOKA U
o HaIpsKEHUS
Tpancdopmarop. [IponsBoacTBoO, epeaada U MOTPEOICHUE IIECKTPUICCKON IHEPTUH.
5.1.10 DKOJIOTHYECKHE PUCKH TIPU MPOU3BOJICTBE IEKTPUUECKON dHEprun. KynbTypa ucnonb30BaHus
JIEKTPOIHEPTUU B TIOBCEAHEBHOM KHU3HU
5.1.11 Texaudeckue ycTpoicTBa: ceicMorpad, 3JIeKTPUUECKUA 3BOHOK, JTMHUH JJICKTpoIepeaayd
IIpakTnyeckue pabotsl. MccnenoBanue 3aBUCUMOCTH MEPHOJIA MaJIbIX KOJIEOAHUH Irpy3a Ha HUTH OT
5.1.12 JUIMHBI HUTU U Macchl rpy3a. MccnenoBanue nepeMeHHOro TOKa B IENU U3 MOCJIE0BaTEIbHO
COEJIMHEHHBIX KOHJEHCATOPa, KaTYyIIKU U pe3rucTopa
MEXAHUWYECKHUE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI
501 MexaHuueckue BOJHbI, ycIoBHs paciipocTpanenus. [lepuoa. CkopocTh pacpocTpaHeHus U JJIuHa
o BOJIHBL. [lonepeynsle U Mpo10JIbHbIE BOJIHbI
5.2 5.2.2 WnTepdepeniys 1 qudpakiius MEXaHHIECKUX BOJH
5.2.3 3Byk. CkopocTb 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa
504 DJeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3Ty4EHHs SJIEKTPOMAarHUTHBIX BOJH. B3auMHuas opueHTanus

BCKTOPOB E, Buvs 3J'ICKTpOMal"HI/ITHOI71 BOJIHC B BAKyyM¢€




CBOJCTBA JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHHE, TTOJISIpU3aIius, JudpaKius,

5.2.5
uaTepdeperus. CKOpoCTh NEKTPOMATHUTHBIX BOJTH
5.2.6 [Ikana 3MeKTPOMAarHUTHBIX BOJH. [I[puMeHeH e 3JICKTPOMAarHUTHBIX BOJIH B TEXHHUKE H OBITY
507 [TpuHIMIBI pauOCBI3U U TeleBUACHUS. Panookamus. DIeKTpOMarHuTHOE 3arpsi3HEHUE
o OKpYXaroIen cpebl
508 TexHUYeCcKHe YCTPONWCTBA: MY3BbIKAJIbHBIC HHCTPYMEHTHI, YIBTPAa3BYKOBAs JJMATHOCTUKA B TEXHHUKE
o Y MEIUIIUHE, paJap, paAuoNpUEMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neus
OIITHUKA
53.1 [IpsimonuHelHOE pacipoOCTpaHEHHE CBETA B OAHOPOJHOM cpeae. JIyd cera
5.3.2 OTtpaxeHue cBeTa. 3aK0HBI OTpakeHUsI cBeTa. [locTpoeHne n300pakeHni B MIIOCKOM 3epKajie
5.3.3 [Ipenomienne cBeTa. 3aKOHBI PETOMIICHHUS CBeTa. AOCOTIOTHBIN MMOKa3aTeNb MPETOMICHHS
5.34 [TonHoe BHYTpeHHEe oTpakeHue. [IpeaenbHbIi yroj MoJIHOTO BHYTPEHHETO OTPaKEHUS
5.35 Hucnepcus cera. CriokHBIN cocTaB Oenoro ceta. [ser
Cobuparomue 1 paccenBaromiye TuH3bl. ToHkas JmH3a. POKYCHOE pacCcTOsSIHUE U ONTHYECKas Cuiia
5.3 5.3.6 TOHKOM JUH3HI. [locTpoeHne n300paXkeHnid B COOMPAIOIINX U pPacCEUBAIOIIKX JTMH3aX. Dopmyna
TOHKOY JIUH3LI. YBEINYCHUE, JaBAEMOE JIMH30U
5.3.7 [Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONITHKHU
538 Nurtepdepennus cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUSI HAOIIOCHHSI MAKCUMYMOB U
e MUHUMYMOB B HHTEP(PEPEHIIMOHHOIN KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB
539 Hudpakuus ceeta. JudpakiuonHas pemierka. Y cioBue HaOIIOASHNS ITaBHBIX MAKCHMYMOB TIPU
e NaJICHU MOHOXPOMAaTHYECKOTO CBeTa Ha MU(PAKIIMOHHYIO PEIIETKY
5.3.10 [Tonspuzauus csera
5.3.11 Texnudeckue ycTpoucTBa: OUKH, Jyma, poToanmapaT, MPOSKIIMOHHBIN anmapaT, MUKPOCKOTI,




TEJIECKOTI, BOJIOKOHHAS ONTHKA, JU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU]

[IpakTnueckue padotsl. U3mepenue nokasarens npeaomiieHus. Mcenenoanue cBOCTB

5.3.12 .
n300paxeHuit B muH3ax. Habmonenue nucnepcun cBera
SJIEMEHTHI CIIELIMAJIBHOM TEOPMH OTHOCUTEJIBHOCTU
6.1 ['paHuUIBI MPUMEHUMOCTH KIACCHYECKOM MexaHUKHU. [locTynaTel TEOpUH OTHOCUTEIILHOCTH
WHBAPUAHTHOCTH MOJIYJISl CKOPOCTH CBETA B BaKyyMe, IIPUHITUI OTHOCUTEIHHOCTH DHHIITeHHA
6 6.2 OTHOCHTETHHOCTH OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU M COKPAIICHUE JIITHHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOHON YaCTHUITBI
6.4 CBs13b MacChI ¢ SHEPTHEH M UMITYJIbCOM CBOOOTHOM YaCTUIIBI. DHEPTHS TIOKOSI CBOOOTHOM YaCTHUIIBI
7 KBAHTOBAS ®U3NKA
DJIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®dotonbl. Dopmyna [Tnanka cBsi3u 3HEpruu GOTOHA C €r0 YaCTOTOW. DHEPTrUs U UMITYJbC (PoTOHA
7.1.2 OtkpeiTue u uccnenoanue Gororddexra. Onwitel A.I'. CtoneroBa. 3akonsl oTodhdekra
7.1 7.1.3 VYpasuenue DiinmteitHa A Gorodddekra. «KpacHas rpanuna» Gorordpdexra
7.1.4 Hasnenune ceera. OnbiTel I1L.H. JIeGenena
7.1.5 XHUMHUYECKOE JEICTBUE CBETA
7.1.6 Texuuyeckue ycrpoictsa: (oTO31eMEHT, (OTOAATYNK, COTHEUHAs OaTapesi, CBETOHOT
CTPOEHUME ATOMA
791 Monens atoma Tomcona. OmeiTel Pezepdopia no uccnenoBanuio crpoenus atoma. [Inanerapuas
7.2 MOJIeIb aToMa

799 [Toctynatel bopa. M3nydyenue u normnomieHre GOTOHOB MPH MEPEXOE aToMa ¢ OJTHOTO YPOBHS

SHEpPruu Ha Ipyroi. Buasl cniektpoB. CieKTp ypOBHEW dHEPruu aToMa BOAOPOAA




Bonnossie cBoiicTBa yactull. Bonnsl e bpoitisa. Kopnyckynsprao-BoaHoBoi nyanusm. dudpaxis

.23 3JIEKTPOHOB Ha KPUCTAILIIAX

724 CrioHTaHHOE U BBIHYKJEHHOE U3JIydeHHE. Y CTPONCTBO U MPUHIUI pabOThI Ja3zepa

7.2.5 TexHuveckue ycTpoicTBa: ClIeKTpalIbHBIN aHAU3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIH KOMITBIOTED

7.2.6 [IpakTnueckue padotsl. HabmoaeHne nuHeR4aToro cnekrpa

ATOMHOE 4/1PO

7.3.1 MeTtop1 HAOTIOACHUS U PETUCTPAIIAN AIEMEHTAPHBIX YaCTHUIT
OtkpsiTue paguoakTuBHOCTH. OnbITH Pesepdopra no onpenenennto coctaBa paglioakTHBHOTO

7.3.2 n3nydenus. CBoiicTBa anb(a-, Oera-, raMMa-u3rydeHus. BiusHuie paquoakTHBHOCTH Ha KHUBBIE
OpraHU3MBI

733 OTtkpeITHE TTPOTOHA M HeWTpoHa. HykionHast monens siapa ['eiizenbepra - Banenko. 3apsin sapa.
MaccoBoe uucio siapa. M3otormst

734 Annba-pacnajz. IIEKTPOHHBINA U TO3UTPOHHBIN OeTa-pacman. ["amma-uznydeHue. 3aKoH

7.3 paJMOaKTUBHOIO pacliajia

7.3.5 DHeprus CBsI3W HYKJIOHOB B siape. SnepHbie cuiibl. [ledekt macchl sapa

7.3.6 Snepubie peakiuu. [{eneHue u cCUHTE3 P

737 SAnepusiii peaktop. Tepmosinepubiii cuntes. [Ipo0Giaembl U IEPCIEKTUBHI SACPHOM SHEPTETHKHU.
DKOJOTUYECKHE ACTIEKTHI SACPHOM SHEPTreTUKU

7.3.8 DOnemeHTapHbIe YacTHUIbl. OTKpbITHE MO3UTPOHA. DyHIaMEHTAIbHBIE B3aUMOACHCTBUS

7.3.9 Texuuueckue ycTpoiicTBa: 103uMeTp, kamepa BuibcoHa, siepHblii peakTop, aToMHast 6oMba

7.3.10 [Mpaktuueckue padotsl. McciaenoBanue TpekoB yacThil (0 rOTOBBIM (oTorpadusm)

o SJIEMEHTBI ACTPO®U3NKU
8.1 Bun 3Be3aHoro Heb6a. Co3Besnus, sipkue 3Be3/Ibl, INIAHEThl, UX BUIMMOE JIBUKECHUE




8.2 Conneunas cucrema. Ilnanersl 3emHol rpymnmnbl. [InaHeTbI-TUraHTBl U UX CIIYTHUKHU, KapJIMKOBbIE
' riaHeTsl. Masbie Tena CoTHEYHOM CUCTEMBbI
8.3 Comnnne, potocthepa u armocdepa. CoslHeUHAS] AKTHBHOCTh
8.4 Ucrounuk sueprun CostHIIa U 3B€3]1
3Be3/1bl, ©X OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTh, PaIuyc, TEMIIepaTypa, ux
85 B3aMMOCBsI3b. JlnarpaMMa «CreKTpaabHBIN KJIAcC - CBETUMOCTBY. 3BE3/IbI TJIABHOU
' MOCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTDY JJIs 3B€3]1 TIaBHOM
MOCJIEI0BATEILHOCTH
86 Bayrpennee ctpoenne 38e31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKICHUHN U DBOJIIOIIIH
) CoJHIa ¥ 3B€31. DTallbl )KU3HU 3BE3
Muneunsbiii [IyTe - Hamra ["anmaktuka. CrinpanbHasi CTpyKTypa ['amakTuku, pacnpeaesieHue 3Be3,
8.7 ra3a u U, [lonoxxenne u nemwkenue Comana B [Namaktuke. [Tnockas u chepruyeckas moacucTeMbl
lanaxtrku
8.8 Tunel ranakTuk. PaguoranakTuku v KkBa3apbsl. UepHbIe IbIPHI B Ipax FaJIaKTHK
8.9 Bcenennas. Paciupenne Beenennoii. 3akon Xa66ma. Pazoeranue ramaktuk. Bo3pact u paanyc
' Bcenennoii, reopus bosbiioro B3psiBa. Mojenb «ropsiueit Beenennoit». PenukroBoe uznydenue
8.10 Macmrabnas ctpykrypa Beenennoit. Metaranakruka. Hepemernasie mpo0aeMbl acCTpOHOMUHN

IIposepsiembie Ha EI'D no ¢pusuke tpedoBaHus K pe3yjbTraramM
ocsoeHus OOII COO

Jlst npoBenenust EI'D mo ¢usuke ucnonb3yercs nepedeHsb (koaudukatop) npoBepsieMbix TpedoBanuii k pesynbratam ocsoerus OOIT COO u

MEPCUCHb 3JICMCHTOB COACPIKAHUA.

IMepeuens (koaupukaTop) NpoBepsieMbIX TpedoBaHUi K pe3yabTaTtam ocsoenusi OOII COO




Konx nposepsiemoro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHMS K MPEeAMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

1

ChopMUPOBAaHHOCTh YMEHUH PACIO3HABATH (DHU3UUCCKHUE SIBICHUS (ITPOIECChI) U OOBICHATh MX Ha OCHOBE M3YUCHHBIX
3aKOHOB

BJ'IaI[eHI/IC OCHOBOIIOJarartouiuMun (1)I/ISI/I‘IGCKI/IMI/I IMOHATHAMU U BCJIMYUHAMU, XaPAKTCPUIYIOIINMU (1)I/I3I/I'-ICCKI/I€
MPOIIECCHI

ChopmupoBaHHOCT YMEHUN IPUMEHSTH 3aKOHBI KJIACCUYECKON MEXaHUKH, MOJIEKYJIIPHON (PU3UKU U
TEPMOJIUHAMUKH, 3JIEKTPOIMHAMUKH, KBAHTOBOW (DM3UKH JIJIsl aHANIM3a U OOBSICHEHUSI SIBJICHUH MUKPOMUPA,
MaKpOMHpPa U MEraMupa, pa3inuarh ycIoBusl (TpaHuIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3NYIECKUX 3aKOHOB, IOHUMATh
BceoOIni xapakTep (pyHAaMEeHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD HMCIOJIb30BaHUS YAaCTHBIX 3aKOHOB,;
aHAJIM3UPOBATh GUINYECKUE TIPOLECCHI, UCIONIb3Yysl OCHOBHbBIE TIOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTHU

ChopMHPOBAaHHOCTh YMEHUS Pa3indaTh YCIOBUS MPUMEHUMOCTH MOieeii pU3NIeCKUX Te U MPOLEecCoB (SBICHHIA)

CdopMHUpPOBAHHOCTH YMEHHS PEIIATh PACUETHBIC 33/1a4H C SBHO 3a/IaHHOW U HESBHO 3aJJaHHON (PU3NIECKON MOJCIBIO:
Ha OCHOBaHUH aHaJlM3a yCcIOBUS BRIOMpaTh pU3nUecKkue MOJeNu, OTBeYarolire TpeOoBaHUAM 3a7au, TIPUMEHSATh
(hopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NUECKUX TEOPUH MPU UCTIOIB30BAaHUN MaTEeMaTHYECKUX
METO/IOB PeIleHUs 3aja4, IPOBOIUThH PACYEThl HA OCHOBAHUH MUMEIOIIKXCS TAHHBIX, AaHAJTU3UPOBATH PE3YIbTAThl U
KOPPEKTUPOBATh METObI PEUICHHS C YYETOM IMOIYYEHHBIX PE3yJIbTaTOB

PemaTh kauecTBEHHBIE 331a4H, TPEOYIOIINEe MPUMEHEHHS 3HAaHUI U3 Pa3HBIX Pa3/IesioB MKOJIBHOTO Kypca (pusmuky, a
TaK)Ke MHTETpalMy 3HAHUN U3 JPYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO [[EMOYKY
paccyXJeHU ¢ OMOPO HA U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UYECKUE SIBICHUS

Brnanenne oCHOBHBIMU METOJaMU HAYYHOTO MTO3HAHUS, UCTIOJIb3YEeMbIMU B (PU3HUKE. IPOBOAUTH MPSAMbIE U KOCBEHHbIE
U3MepeHus (PU3NYECKUX BEIMYUH, BHIOUPAst ONTUMANIbHBIN CIOCO0 M3MEPEHHsI U UCTIOJIb3Ys U3BECTHBIE METOIbI
OLIEHKHU HOTPEIIHOCTEN U3MEPEHHH, IPOBOIUTh UCCIIEI0BAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH C
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, 0OBACHATH MOJYUEHHBIE PE3YIbTaThl, UCIONb3Ys (PU3MUECKUE TEOPUH, 3aKOHBI
U TIOHATHS, U JIeaTh BBIBOBI, COOIOAATh MpaBuiIa 6€30M1acHOTO TPy/Aa MPU MPOBEACHUH HCCIeI0OBaHUi B paMKax
y4eOHOTO 3KCIIEPUMEHTa U y4eOHO-UCCIIe0BATENLCKOM AESTEIbHOCTH C UCIIOJIb30BaHUEM IIU(PPOBBIX H3MEPHUTEIbHBIX
YCTPOMCTB U 1a00paTOpPHOro 000pyI0BAHUS




CdhopmupoBaHHOCTH YMEHHI aHATH3UPOBATH U OLIEHUBATH MOCIIEACTBHS OBITOBOM M MMPOU3BOJICTBEHHOM JIEATEIIEHOCTH
YeII0OBEKa, CBA3aHHON C PU3NICCKIUMHU TPOIIECCAMU, C TIO3HIIHNA IKOJIOTHYECKOHN 0€301MacCHOCTH; IPEICTABICHHUN O
paHI/IOHaJH)HOM HpI/IpOI[OHOJII)?;OBaHI/II/I, a TAaKXKXE paSYMHOM HUCITIOJIB30BAHUHN IIOCTI/I)KCHI/Iﬁ HayKI/I u TCXHOJ’IOFI/Iﬁ JJIA
JTATbHEHIIIETO Pa3BUTHS YEJIOBEYECKOTO 00111eCTBa

OBnageHue pa3IunIHBIMU CTI0C00aMu paboThl ¢ HHGOPMaIen (PU3UIECKOTO COIePKAHUS C UCTIOJIb30BAHUEM
9 COBPEMEHHBIX WH(OPMAITMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUN KPUTHICCKOTO aHATN3a M OIEHKH JIOCTOBEPHOCTH
nostydaeMoil nHpopMauu

CdopMHPOBaHHOCTH YMEHHUI TPUMEHSITH OCHOBOTIOJIATAIOIINE AaCTPOHOMUYECKUE TTOHSATHS, TEOPUU U 3aKOHBI JIJIs
10 aHann3a U 0OBSICHEHHS (PU3UIECKUX MPOIECCOB, MPOUCXOIANINX Ha 3BE3/aX, B 3BE3/IHBIX CHCTEMaX, B
MEXKTaJTaKTUYECKON Cpejie; IBIKCHHsI HEOSCHBIX TeJl, DBOJIIOIMH 3Be3/T M Beenennoit

Ilepeuenn 3jieMeHTOB cofep kaHusi, npoBepsieMbIX Ha EI'D no ¢pusuke

Kon pasaena/ Tembl Koa rnemenTa IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUKA
KMHEMATHKA
111 Mexannueckoe nBukeHne. OTHOCUTENLHOCTh MEXaHUYECKOTO JABIKeHus. Crucrema oTcyera
z T TPacKTOpHA

11
1.1.2

MaTepI/IaHLHaH TOYKa.




Ee paguyc-BekTop:

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

TpaeKToOpHs, TIepeMelieHue:
AF:F(fz)—F(IIi )= Fz —f_‘i = (A/'\",A)’,Az);

MyTh.

Crnoxenue nepeMereHui:

An =Ar, +Ar

CKopoCTh MaTepHaIbHON TOUKHU:

- AF En
v=—/ =r'=(v,v0,,0. )
A t xrMyrMz/
a0
1.1.3
—g =y ' — ! — - !
U_‘.— A —I! , dHaNnorn4HoO Uy —_I'I , DZ —Z', .
Haro

CrnosxeHue CKopocTeil:




Ul :UZ +U{]

Bhruncienne nmepeMenieHns | yTH MaTePHaIbHON TOUYKH TP MPSIMOJHHERHOM JIBHKEHUN
BJI0JIb OCH X TI0 TpaduKy 3aBUCUMOCTH V(1)

YckopeHnne MaTepruaibHOM TOUKHU:

- Av !
a=— =v, =\a, ,a,.qa,),
1.1.4 At A0 '
Av R [ ] C
a, = iy =(Vy),, aHanoruuko a, =[U},_! a,=(v,),
Ar—0
PaBHOMEpHOE NPSIMOTMHEHHOE JIB)KEHUE:
1.15 X(1) = Xy + Ut

L, (f) =V, = const

1.1.6

PaBHOYCKOpCHHOG HpHMOHHHeﬁHOG JBUKCHUC:




>

a,l

X(U = Xp +U0_xif 5
V. (t )=V, ta,t

a. = Cconst

X

4 9
Uy — fo :zar (.1‘2 —X )

[Ipn nBUKEHNY B OTHOM HANpPaBIICHUH ITYTh

V| + V>
2

S

117 0 x ¥

CBoOoaHOE majieHne. Y CKopeHrue CBOOOTHOTO MaICHUS.

JIBm>xeHue Tena, OpOIIeHHOTO MOJT YITIOM O K TOPU30HTY:




x(t)=xy +Vgf =Xy +Vgcosa-t

2
gt " g.-‘z
: =}'0+Uosma-r—7

vt ):J"IU +Ug,f+

L, (1 )=Vg, =VgCOoSU

L, (1)=Vq, +g,t=Vgsina—gt

gx=0
gy=—8= const

1.1.8

KpuBosmueliHoe nBrkeHne. [IBukKeHne MaTeprualbHONM TOYKHU IO OKPYKHOCTH.

VYrioBas u IMHEWHAs CKOPOCTh TOUKHU: ¥ = ®WR. [Ipu paBHOMEpHOM JBMKEHUU TOYKH TIO
OKPY>KHOCTHU

2T
O=—=27V.

L[eHTpOCTpeMI/ITCJ'ILHOC YCKOPCHHE TOUKH.

i =m2R-

ne R

[TonHoe yckopeHue MaTepuanbHOU TOUKU




1.1.9

TBepI[OG TCII0. HOCTYHaTeJIBHOG M BpallaTCJIbHOC ABUXKCHUC TBCPAOI0 TCIa

1.2

JUHAMUKA
121 HNuepunanehbie cuctemsel orcyera. [lepsslii 3akoH HeroToHa. [IpyHIMI OTHOCUTEIBHOCTH
o lanunes
Macca Tena. InoTHOCTB BemecTna:
1.2.2 m
p= P
Cuta. [IpuHIUI Cyneprio3uiuu Cui.
1.2.3 & e —
FpilBHU,]EﬁC'I'B = Fl > FZ +..
Bropoii 3akon HeroToHa: jyist MmarepuanbHoit Touku B UCO
1.24 - .
F =ma- Ap=FAt npu f = const
Tperuit 3akoH HbroTOHA /17151 MaTepUaIbHBIX TOUEK:
- . =-
1.2.5 K F




1.2.6

3akoH BCEMHUPHOI'O TATOTCHUS . CHUJIBI IIPUTKCHUA MCXAY TOUCUHBIMHA MacCaMHX PaBHBI

nym
PG,

Cuia tshxectu. LleHTp TsbkecTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT BBICOTHI N Hat
MOBEPXHOCTHIO MJIAaHETHI paguycoM Ro:

GMm

mg=———
(Ry +h)?

1.2.7

Cuna yrnpyroctu. 3akon I'yka: Fy = — kX

1.2.8

Cuna tpenus. Cyxoe TpeHuUe.
Cuna tpenus ckoabxenus: F,, = pN.
Cuna tpeHus mokost: Fr, < pN.

Koaddurment tpenus

1.2.9

JlaBrieHue:

1.3

CTATUKA




-

!
1.31
MoMeHT cHIBI OTHOCHUTEIBEHO OCHU BpaHIGHI/ISI:
|M ‘ =Fl, rae | - nnevo cunel |7 OTHOCUTENBHO OCK,
MpoXoadieit uepe3 Touky O nepneHIuKyIspHO PUCYHKY
LlenTp macc tena. LleHTp Macc cucTemMbl MaTEpUATIbHBIX TOYECK:
= Hllf_'i'l‘ﬂlgf_’:g , I
fom, = :
m, +m 2 T
1.3.2

B OJHOPOJHOM II0JIC TSXKCCTHU

(g = const)

HOEHTP MacCC TeEjia COBIIAAACT C €T0 ICHTPOM TAKCCTHU

1.3.3

VYcnosust paBHOBecus TBepaoro tena B MCO:




M1 +I‘lff2 +...=0

F+F+.=0
134 3axon Ilackans
1.3.5 JlaBnenue B xuaKoCTH, Iokosieiics B UICO: p = po + pgh
3akoH Apxumena:
1.3.6 F:kpx = —Firecn’ ecnv Teno u xuakocTs nokositest B UCO, To FApx o .- S—

VYcnoBue miaBaHus TEl

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

14.1

Nmnynbc MaTepuaibHOM TOUKH:

p=mv

1.4.2

I/IMHYHLC CHCTEMBI TCII.

)5:151 +JE;E T s

1.4.3

3aKOH M3MCHEHUS U COXpaHCHH MMITylbCa.




8 NCO AI-BZA([-;] +132 +):O Rzl Flnnemn +F28Il€llln T =

PeaxkTnBHOE IBIKEHUE

0

f.
ﬁ-r' "r
14.4
PaboTa cuipl Ha MajIOM MEpEeMEIICHNN .
A =‘F|-‘£F‘-msa= Ffl. -AX
e
Q F'
v
145

MonHOCTh CUJIBI. €ClIH 3a BpCM:1 At pa60Ta CHJIBI UBMCHJCTCA Ha AA, TO MOIIHOCTBH CHJIBI

p_
At

=F-v-cosa
At—0

1.4.6

Kunernueckas OHEPTIUA MaTepHaHBHOﬁ TOYKHU.




E!{HH =T -

3aKOH U3MEHEHMSI KHHETUYECKOM 3Hepruu cucteMbl MmarepuanbHbiX Touek: B MCO AExun =
A+t A+ ..

[TorenumansHas sHEpPrus: A MOTEHIUATBHBIX CHIT Atz = Einorent — Eznorenn = — AEorem.
[ToTeHIManpHas SHEPTHSI MATEPUATBHOM TOYKH B OJJHOPOIHOM ITOJIE TSHKECTH: Egrens = Mgh

[ToTennmanpHas sHEprus ynpyro AeopMUpPOBaHHOTO TeNa!

1.4.7
2
E kx
MOTeHI] — 9
3aKOH M3MCHEHHSI U COXPAHEHUS MEXaHUYECKOM SHEPTHH:
EMEX = EKl/lH + EHOTEH“
1.4.8
B MCO AEMeX = ABCCX HENMmOTeHII.CHJI = O
B UCO , ecinu AE,x= 0, eCInA seex nenoremens = 0
MEXAHUYECKUE KOJEBAHM S U BOJIHBI
15 lNapmonmnueckue konedbaHus MaTepuaibHONU TOUKU. AMIUIUTYA U da3a KojaeOaHui.
151 Kunemarnueckoe omnmcasue:




x(t)=Asin(wt +@) ,
v ()=x,>
' 2 2
a,(t)=(,), =—0 x(f)=>a, +0°x=0.
i X - CMEIICHUE U3 MOJIOKEHHUS PABHOBECHSI.
Jluaamudeckoe onucanue. may = — kX, rae K = mm?. 3o 3HauuT, uro F, = — KX.

DHepreTryeckoe onucaHue (3aKOH COXpaHEHHsI MEXaHUIEeCKO# SHEPTUH):

2 g 2 2
mo”  kx* mvy, k4~

+ = - =const
2 2 2 2

CBs13b aMIUIMTY/IbI KOJIE0AHUI CMELEHUSI MAaTepUAIbHOM TOYKU C aMILTUTYJaMH KoJIeOaHHi
€€ CKOPOCTH U YCKOPEHHUS:

~

Oy = OA. Uy =07 A

1.5.2

[Tepuona u yacToTa KoJICOAHUI:




[Tepuoa manbrx cBOOOIHBIX KOJIECOAHHMI MaTEMAaTHUECKOTO MasiTHUKA!

T-Z'ﬂ:\/I
g

[Teproa cBOOOHBIX KOJCOAHMI PYKHHHOTO MasiTHUKA!

3'"—2:11:\/E
k

153 Brinyxnennsie kosebanus. Pesonanc. PezonancHas kpubas
[Tomepeunsbie 1 MPOAOIBHBIE BOJHBL. CKOPOCTh PaCIPOCTPAHEHHS U JITTHHA BOJHBI:
U
154 A=l =—
V
WnTepdepeniys u qudpakiius BOIH
1.5.5 3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISAPHASA ®U3NKA. TEPMOAMHAMUKA




2.1

MOJIEKYJISAPHAS ®U3NKA

Mogenu cTpoeHus Ta30B, JKUAKOCTEH U TBepabIX Tei. [IycTh TepMonHaMudeckas cucteMa
(Teno) cocrout u3 N° oiMHAKOBBIX MOJIEKYJ. Toraa KOJMYECTBO BEIIECTBA

N m
2.1.1 V=—
N ’
A4 H
rae Na — unciio ABoraapo, M - Macca CUCTEMBI (TeTa), | — MOJIIPHAs Macca BeIlecTBa
2.1.2 TennoBoe NIBIKEHHE aTOMOB U MOJICKYJT BEIIECTBA
2.1.3 BsaumoneiicTBre yacTull BeecTsa
2.14 Huddysus. BpoyHoBCcKoe NBIKEHHE
2.1.5 Monens naeansHoro raza 8 MKT
CBsI3b MEX/Ty TABJICHUEM H CPEIHEH KMHETHUECKOW YHEPTUEH MOCTYIATEIBHOTO TEIIOBOTO
JIBMDKCHUST MOJIEKYJI HeanbHOTo ra3a (ocHoBHOe ypaBHeHue MKT):
— 2
216 . | 2 2 nTﬂU L 2
1. P=—mMyno" =—n|1 —— |=—N"E5r
2 3
_ N
rae m{] - Macca ogHoOW Mmonekynol, N=— - KOHUEHTPaUMA Monekyn
V
2.1.7 AbcomoTHas Temneparypa: T =1° + 273 K




2.1.8

CBs13b TEMIEpaTyphl raza co CpeAHed KMHETUYECKOM SHEPTUel MOCTYNATEIbHOTO TEIIOBOTO
JBUKEHHUSI €70 MOJIEKYI.

% ;]
m
Eﬂ{.‘lﬂ'l' — —[]2 :_2 k;:rr

2.19

VYpaBuenue p = nkT

2.1.10

Mogenp ueaasHOTO Ta3a B TEPMOJIMHAMUKE:

VYpaBuenune Menieneena - Kitaneiipona
BeipaskeHHe /U1 BHYTPEHHEH dHEPrHUH

VYpaBuenue Meneneesa - Knaneipona (mpuMenumbie GOPMBI 3aIHCH):

pV=""RT=vRT=NkT, p=PRL
! u

BeipaxkeHwue it BHYTPEHHEH SHEPIMH OJHOATOMHOTO MEAIBHOTO ra3a (IPUMEHUMBIE
(OpMBI 3aITUCH):

U= oRT =2 NiT =™ RT =ve, =22V
2 2 2

2 p

2111

3akoH JlanbTOHA JUIsl 1aBJIEHUSI CMECH Pa3pEKEHHBIX ra30B. P = P + P, +

2.1.12

I/ISOHpOHCCCLI B pa3pCiKCHHOM ra3e € OCTOSAHHBIM YUCJIOM MOJICKYII N (C IIOCTOSHHBIM




KOJINYECTBOM BEIIECTBA V):

n3otepma (T = const): pV =const ,
p

nsoxopa (V = const): —=const .
T
V

mnzobapa (p = const): ?:const

I'paduaeckoe npencraBnenne nzomporeccos Ha PV-, pT- u VT-auarpammax.

O0OBeIMHEHHBINA I'a30BbIA 3aK0H:

ﬂ=ct:1rllst
T

JJIs1 ITIOCTOSIHHOI'O KOJIMYECTBA BEUICCTBA V

HaCBIH_[eHHBIe N HCHACBIIICHHBIC I1aphI. KadecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U JaBJICHUA

2.1.13
HACBIIIEHHOI'O [1apa OT TEMIIEPaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIILIEHHOI0 napa
BnaxxHocTb Bo3yxa.
OTtHOcHTEIbHAS BIIAXKHOCTD:

2.1.14

_ Prapa (T) _ Prapa (T)
Praceminapa (T) P sackimm, mapa (T)




2115 N3MmeHeHne arperaTHpIX COCTOSIHUN BEIIECTBA: UCIIAPCHUE U KOHJICHCAIINS, KUTICHUE
o JKHJIKOCTHU
2.1.16 N3MmeHeHne arperaTHbIX COCTOSIHAN BEIISCTBA: IJIABJICHUE U KPUCTAJUTH3AIUS
2.1.17 [IpeobpazoBanue sHepruu B (Pa3zoBbIX Mepexogax
TEPMOJIMHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 Buytpennss sneprus
203 Temnonepenaua kak crnoco0 U3MEHEHUsI BHYTPEHHEH sHeprun 6e3 coBepIieHrs paboThl.
o KonBekuus, TemionpoBOIHOCTb, U3Ty4ECHUE
KonnyecTBo TEIIOTHI.
2.2.4
VenpHas TEIII0OEMKOCTH BemecTBa ¢. Q = CMAT
29 VY nenpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VenpHas TermioTa miaBieHus A Q = Am.
VY aenpHas TemioTa cropanus Tomausa ¢: Q = gm.
226 DOnemeHTapHas paboTa B TepmoauHamuke: A = pAV. Briuucnenue paboTtsl no rpaduky
o npoiiecca Ha PV-auarpamme
[TepBslii 3aK0H TEPMOIUHAMUKHU:
2.2.7 N — (TT T
Oy =AU + 41 = (U, -Uy) + 4y, -




Anumabara:
001=0= 4, =U,-U,=-AUp
2.2.8 Bropoii 3akon TepmoauHamMuku. HeobpaTrmbie mporeccsl
[Tpunnumne! nerictBus TermwoBbix MamuH. KT/
229 B Asa THET Qﬂarp _|Q}[0."I‘ = |QKD.‘I‘
Quarp QHarp QHarp
MakcumanbHoe 3HaueHue KII1/. [ukn Kapho:
2.2.10 o - TH:[I]] T ] Txon
Maxm =Ngapuo = T Rl
Harp Harp
2.2.11 VYpaBHenue temnoBoro 6amanca: Q; + Q.+ Qs +... =0
3 OJIEKTPOAMMHAMUKA
DJIEKTPUYECKOE TIOJIE
311 DnexTpu3aiys Tell ¥ ee MposBIIeHUs. DIeKTpudyeckuil 3apsia. Jlpa Buaa 3apsaa.
31 o DJIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsij. 3aKOH COXPAHEHUs 3JIEKTPUUYECKOTO 3apsia
B3aunmoneiictue 3apsaoB. Toueunsle 3apsabl. 3akoH KynoHa: B 0IHOPOJHOM BELIECTBE C
3.1.2 JTUBIIEKTPUUECKON TPOHULIAEMOCTBIO €




R L alles
F=p2 B2 SEdil
erc 4ne £() re
3.1.3 Onexrpudeckoe mosie. Ero peficTBue Ha dJeKTpUIECKUe 3apsiIbl
HanpsbkeHHOCTD 3JIEKTPHYECKOTO MOJIS:
. F
E= _
qllpl}ﬁﬂhlﬁ
[Tone ToueuyHoro 3apsiaa:
vl
3.1.4 E.=k—

OJHOPOJTHOE TI0JIC:

E'z const

KapTI/IHLI JIMHUHA HAIPS’KEHHOCTHU 3TUX noJiei

3.15

IToTeHnManbHOCTH QJICKTPOCTATUYCCKOT'O ITOJIA.




PazHocTh NOTCHIMAJIOB U HAIIPSXKCHUC.

J— _ _ T
A2 =q(@ —p1)=-qAp=qU
HOTGHHI/IaHBHaﬂ 3H€pFI/I${ 3apsma B BJIGKTpOCTaTI/I‘IGCKOM T10JIE.

W=gqo.

A=— AW

IToTennman 3JICKTPOCTATUYCCKOTO HOJIA.

q

CBsI3b HANIPSDKEHHOCTH TOJISL M PA3HOCTH MOTEHITUAIIOB TSI OTHOPOTHOTO
anekTpocTarnyeckoro nojst: U = Ed

HpI/IHHI/IH CYNCPIIO3UIHUU IJICKTPUICCKUX TTOJICH

3.1.6

EZEI +E2 +...+(P={p] +[p: -+ .

[TpoBOTHUKY B DNIEKTPOCTATUYECKOM TI0JIE. Y CIIOBHE paBHOBECHS 3apsI0B. BHYTPU
3.1.7 MIPOBOJIHUKA




E=0

BHYTPU U Ha IOBEPXHOCTH IIPOBOAHUKA @ = CONSt

3.1.8 JIMdNIeKTpUKYU B 2JIEKTPOCTATUYECKOM ToJie. JIu3aeKkTpuyecKkasi IpOHUIIAEMOCTh BEIIECTBA €

Konnencatop. DeKTpoeMKOCTh KOHICHCATOPA:

c=4
bi"

3.1.9
DIIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOPA:
g€end
C = _“ - E_.'.C”
d
HapannenLHoe COCOANHCHUC KOHI[GHC&TOpOB:
3.1.10 g=q+qy+.... Uy=Uy=.... Cogpana =C1 +Cp +...

IlocnegoBaTenpHOE COEIMHEHNE KOHJICHCATOPOB:




DT: bT1+U2 _'|_...+ ql :q

-

3.1.11

DHeprus 3apsHKeHHOTO KOHJIEHCATOopa:

_qU_CUz_qz
2 F . 5

We

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

Cwnna Toka:
A
r=-4

3.2.1 Al a0

ITocrossaublii TOK: | = const

Jns mocrostHHOTO TOKA ( = It

VYcnoBus cyliecTBOBaHUs 3IEKTPUUECKOTO TOKA.
3.2.2

Hanpsoxenne U u D/IC E

3.2.3

3akoH OMa JuIsl y4acTKa LEeMu:




aﬂeKTpI/I‘IGCKOe COIIPOTUBJICHHE. 3aBHUCHMOCTD COIMPOTUBJICHHUA O AHOPOJAHOTO ITPOBOAHUKA
OT €10 JJIMHBI 1 CCUCHU . YIIGJ'II)HOG COIIPOTUBJICHUEC BCIICCTBA.

3.24 it

Uctounuku Toka. 3/]C ncrounmka Toka.

ACTnpomuﬁ: CHIT
3.2.5 B
q
BHyTpeHnHee conpoTHUBIICHHE HCTOYHHKA TOKA
|
- R

3.2.6

3akon Oma st moJTHOM (3aMKHYTOM) anekTpudeckoi nenu: E = IR + Ir, otkyna




J = E
R+r

HapannenLHoe COCIMHCHHEC NPOBOJHUKORB:

I=I| +I') +.... Ul =U2 =...

3.2.7
[MocnenoBarenpHOE COEAMHEHHE TPOBOTHUKOB!
U=U;+Us+..., [|=h=..Ryoen =R tRy +...
PaboTa snexrpuueckoro Toka: A = [Ut.
3akon JIxoyns - Jleana: Q = I’Rt.

328 Ha pesucrope R:

2
Q:A:f:"m:wf:%;

3.2.9

MouiHocTh 3JICKTPHUYECKOI'0 TOKa.




P=—o =10 .

TeroBast MOIITHOCTB, BbIJIEsIEMAasi HA PE3UCTOPE:!

MoimHocTs HCTOYHMKA TOKA!

PE — MCT.CIL'] — E}'

At Ar—0

CBO60,Z[HBI€ HOCHUTCIIHN SJICKTPUUICCKUX 3apAd0B B IIPOBOJHUKAX. MexaHu3MBbI IMPpOBOANMOCTHU

3.3

3.2.10 TBEPABIX METAJJIOB, pACTBOPOB M PACILIABOB AJIEKTPOJIUTOB, ra3oB. [loaynpoBoHUKY.
[ToynpoBOAHUKOBBIN AHO
MAT'HUTHOE I10JIE

MexaHnueckoe B3auMOJEHCTBUE MarHuTOB. MarHuTHOE noJsie. BekTop MarHUTHOM
3.3.1 MHAYKIMH. [IprHIMD Cyneprno3uiiui MarHUTHBIX IOJICH:




BZEI +l§2 T s

JInanmn WHAYKIIMU MAaroHuTHOI'O IIOJIA. KapTI/IHa JIMHUH HHAYKIOUHW MAaraiuTHOTO ITOJIA
ITOJIOCOBOTO M HOI[KOBOO6p33HOFO IIOCTOSHHBIX MAaroHuTOB

OmneiT Opcrena. MaruutHoe 1oJie MpoBoAHKMKA ¢ TokoM. KapTuHa IuHui HHAYKIUU
3.3.2 MAarHUTHOTO IOJIS JUIMHHOTO IPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOIHUKA,
KaTyIIKHA C TOKOM

Cuna Amrepa, ee HalpaBJICHHUE U BEJIUYNHA:

3.3.3 F4 = [Blsin o, roe O - yron mexay HanpasneHMem NpoBoAHUKa W

BEKTOPOM R

Cuna JlopeHiia, ee HanpaBJICHUE U BEJIMYMHA!

3.3.4 Fﬂup :lquB sin Q.. rae Ol - yron mexpiy Bektopamm g 1 g .

I[BI/I)KCHI/IC Sapﬂ)KeHHOﬁ YaCTHUILIbI B OAHOPOAHOM MAarouTHOM II0JIC

3.4

OJIEKTPOMAT'HUTHAA MHYKIWA




34.1

[ToTox BEKTOpa MArHUTHON UHIYKIIMH:

® =B.S=BScosa

3.4.2

SBnenue anexrpomarautHOM UHAYKIUH. DJ(C naIyKIIMN

3.4.3

3aKoH AMeKTpoMarHuTHOM nHAyKInn dapanes:

=—t1)1
Ar—0

g, A0
At

3.4.4

3AC vHayKuum B NPAMOM 5 .
NPOBOAHUKE ANNHON 1, \ I

ABWXYLLEMCS CO CKOPOCTHIO ) / \{ .
v

(f)_l_i) B OAHOPOAHOM MarHUTHOM / r

none B: /(_ - a : g

lEi|=BlUc'osa ,roe o - yron
Mexay BeKTopom B n Hopmanbio 5
K MNIOCKOCTU, B KOTOPOW NexaTt BEeKTOPbI f ny;ecnu | LB "

TO |E,-|=BIU

v

1

B

’




3.4.5

[IpaBuiio Jlenna

NHAYyKTUBHOCTB:

L:?,Mnm b= LI.

3.4.6
Camounnaykius. I1C caMOUHYKITUU:
Al ,
E“-=—L— =—LI,
' At
At—0
DHepruss MarHUTHOTO TIOJIST KATYITKHA C TOKOM:
3.4.7 LI*
W, ==—
2

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHUS 1 BOJIHbBI

351

- C 3L
|

KonebarenbubIit KOHTYD. CBO60)1HI:>IC OJICKTPOMArHUTHBIC KoJieOaHHS B nacaJibHOM

K0JIe0aTeIbHOM KOHTYpE:




q(1) =G nax SIN(OF+ @)
I(1) =4, = Oy COS(OF + Q) =10 cOS(OF +p)

®opmyna TomcoHa:

21 ]

- , OTKYOa (M= = .
T ZEWJLC Y T \/E

CBs13b aMIUIMTYIBI 3apsiia KOHACHCATOPa C aMIUTMTYAOU CHIIBI TOKA TPU CBOOOIHBIX
AJICKTPOMArHUTHBIX KOJIEOAHUSX B UJICATHHOM KOJie0aTeIbHOM KOHTYpE:

II‘]'IH.K

Y max —

3aKkoH COXpaHCHUA DOHCPIvuu B HACAIIbHOM KoJe0aTeIbHOM KOHTYpE:

2 2 2 2
3.5.2 CU LI CU max L[ max
g = = =const -
2 2 2 2
3.5.3 BbIHyX/IeHHbBIE 3JIeKTPOMAarHUTHbIE Kosiebanus. Pe3onaHc
3.5.4 [lepemennsiit Tok. IIpon3BoacTBO, nepenaya 1 NOTpeOIeHUE AEKTPUIECKOMN SHEPTUH




CBoiicTBa IEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTalis BEKTOPOB B AJIEKTPOMATrHUTHOM
BOJIHE B BAKyyMe:!

355 - .
i
ElBlc
3.5.6 [Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHe 3JIeKTpPOMarHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
36.1 [IpssMonMHENHOE pacCIPOCTPAHEHHUE CBETA B OTHOPOIHOM cpene. Toueunslilt uctounuk. Jlyqa
e cBeTa
3aKOHBI OTPaKEHHUS CBETA, 0. =
3.6.2 alp
3.6
3.6.3 [TocTpoenue n300paxeHui B IJIOCKOM 3epKajie
3aKOHBI IPEJIOMIICHHSI CBETA.
3.6.4

HpeHOMHCHI/Ie CBETAa.




nysina=n,sinf3.

AOCOIOTHBIN MOKa3aTeab NPEeIOMIICHHUS

OTHOCUTENBHBIN MTOKA3aTeIb MPETIOMIICHHS:

”2 U]

n =—=—

OTH
H'] U4

XoJ y4deid B IpU3Me.

CoOOTHOIIIEHNE YaCcTOT U COOTHOIIECHHUE JUIMH BOJIH IIpHU IIEPEXO0AC MOHOXPOMATHUYCCKOI'O
CBETa Y€PE3 IpaHUIly pa3acna ABYyX ONTHYCCKUX CPEU.

VI :V: s Hl'}l“l _”2}"'2

3.6.5

ITonHoe BHYTPCHHCC OTPAXKCHUC.




[IpenenbHbIN yros NOJHOTO BHYTPEHHETO OTPAKEHUS:

: 1 15
sinq,, = —=—= M= "

orn M

Colwupatornue u paccenBaroiye JuH3bl. ToHKas qrH3a. POKYCHOE PacCTOSTHUE U ONTUYECKast
CHJIa TOHKOU JIMH3BI.

3.6.6 1
®opmysia TOHKOM JIMH3BI:
i 41
d f F H »
3.6.7 N NE

VBenuueHue, JaBacMo€ JIMH30M




B cnyuae paccenBaroniei JuH3bI:

['= i: m{l
H d

Xon myda, NpoLeIEero JMH3Y Mo MPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOM OCH.

3.6.8 [TocTpoenne n300pakeHUI TOUKH U OTPE3Ka MPSMON B COOMPAIOIINX U PACCEHBAIOIINX
JIMH3aX ¥ UX CUCTEMax
3.6.9 doToanmapat Kak onTuueckuii mpubop. ['11a3 kak onrTuyeckas cucrema
Nurtepdepenmus cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUSI HAOIIOCHHSI MAaKCUMYMOB U
3.6.10 MUHHMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX

HNCTOYHHKOB:




MaKCUMYMb - ,ﬁ:2mi , =t L les

MUHUMYMbI - ﬂ:(2m+1}%’, m=0%+1.+2.+5.. .

b

JMubpaxuus cBeta. Judpakimornas peneTka. Y cloBrue HaOIIOICHNS TIaBHBIX MAKCHMYMOB
MPX HOPMATLHOM TMaICHUH MOHOXPOMATHIECKOTO CBETA C JTMHOM BOJIHBI A Ha PEIIETKY C
nepuojom d:

3.6.11
3.6.12 Hucnepcus cBera

4 KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

41 411 I'unoresa M. [Tnanka o kBantax. ®opmyna [Tnanka: E = hv

41.2

®otoHbl. DHeprus (HoToHa!




E= fw=E= pe -
A

Nmnynsc ¢poToHA:

E hv h
;} _—— =
c ¢ A
413 ®oroaddext. OnbiTel A.I'. Cronerosa. 3akoHb! poTorhdexTa

414 VYpaBuenue DitHmTeitHa a1 GoTodddekra:




E[pnmna = Apaxona T Exunmax

hce _ _
rae E¢}DTDH& =hv 2}—1 ‘Jjﬂbl}v;{},uﬂ _hvﬁp i

.
F — mul‘l]ﬂl’( =g U
“KHHmax 7. 3arl
415 JlaBnenue cBera. JlaBjieHUE CBETa Ha MOJHOCTHIO OTPAXKAIOIIYIO TOBEPXHOCTh U Ha
- MOJIHOCTBIO TIOTJIOIIAOIIYIO ITOBEPXHOCTh
OU3UKA ATOMA
4.2.1 [InanerapHas MOJENIb aTOMa
[Moctynatel bopa. U3ny4enue u noriomieHrne GOTOHOB MPH MEPEX0JIe aTOMA C OJHOTO

4.2 YPOBHSI SHEPTHH Ha IPYTO¥:

422

he
hvmn = r - ‘EH - Em |

mH




JInHelyaTele CIEKTPBIL.

CriexTp ypoBHEM SHEPTUU aToMa BOJOPO/Ia:

4.2.3
—13,62B .
E” :—2, n= 1, 2, 3+
n
OU3NKA ATOMHOI'O SA1IPA
431 Hyxnonnas mozens siapa 'eiizenOepra - MBanenko. 3apsj siapa. MaccoBoe 4ucIio siipa.
e N3ortomsl
PamnoakTUBHOCTE.
Anbda-pacnan;
—4 4
2X— A2*Y + JHe-
4.3

432 bera-pacnan.

DNeKTpOHHBIN B-pacna:

%X—} Zle‘f‘ ?E‘I‘H‘;’JE

[To3zurpoHHsIii B-pacnan:




%X—} ZAIY‘F +?E+Fﬁe-

I'amma-n3inydenue

3aKkoH PaauoOaKTUBHOIO pacmaaa.

.M(IJZN[]'Z_T '

4.3.3
ITycte M - Macca paagnoakTUBHOTO BeniecTBa. Torga
_ 1
m(t)=my2 '
434 SnepHbie peakiyu. [{eneHue u CUHTE3 P
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