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HOACHUTEJIBHASA 3AIIMCKA
[Iporpamma cocraBiieHa Ha OCHOBE:

- @enepaibHOI 00pa30BaTEIBHOM MPOTrPaMMBbI CpeaHero odero oopazoBanus ot 18.05.2023 Ne371

- @enepallbHOTO TOCYAAPCTBEHHOr0 00pa3oBaTeNbHOTO CTaHAapTa cpeaHero obmero oOpa3oBaHus (yTB. MpuUKa3zoM MuHHUCTEpCTBa
obpazoBanus u Hayku PO ot 17 mas 2012 r. Ne 413) c usmenenusimu Ha 12 aBrycra 2022 r.

- [Tpukaza Munnpocsemenus: Poccun ot 09.10.2024 Ne 704 «O BHeCEHMH M3MEHEHUW B HEKOTOpbIE MpUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepannu, kacaroumecs (eaepaqbHbIX 00pa3oBaTeNbHBIX MPOTrPaMM HAyaJbHOTO OOMIEro 00pa3oBaHMs, OCHOBHOTO OOIIEro
oOpa3oBaHUs u CpeIHEro o0miero o0Opa3oBaHU»
(3aperucrpuposano B Muntocte Poccuu 11.02.2025 N 81220)

- IIpukasa MunucrepctBa npocsemienuss Poccuiickoit ®enepaunn or 8 oxtsaops 2025 1. Ne 729 «O BHeceHUMM H3MEHEHUIl B HEKOTOpbIE
npuka3sl MuHucTepcTBa mnpocBemieHus: Poccuiickoii ®exeparnum, kacarouguecs: (eaepaibHbIX 00pa30BaTENbHBIX IPOrpaMM HayallbHOTO
o01ero oOpa3oBaHus, OCHOBHOI'O O0IIEro 00pa30BaHUs M CPEIHETO OOIIEro 00pa30BaHUs.

- IIpukaza Munnpocsemenuss Poccun ot 10.11.2025 Ne 808 O BHeceHMM M3MEHEHHMI B HEKOTOpBIE MpPHUKa3bl MHUHHCTEPCTBA MPOCBELIECHUS
Poccuiickoit denepanuu, kacaromuecs (enepaibHbIX 00pa30BaTENbHBIX MPOTPaMM HAYaJIbHOTO OO0IIEro o0pa3oBaHUs, OCHOBHOTO OOIIETO
00pa3zoBaHMs U CPEIHEr0 00IIero oOpa3oBaHMs

- IIpuxaza Munnpocsemenuss Poccun ot 08.05.2026 Ne 316 «O BHecenuu usMmeHeHuidd B Ilopsiiok opraHuzanMu U OCYILIECTBIICHHUS
00pa30oBaTeNbHOI JeSTEILHOCTH M0 OCHOBHBIM 00111€00pa30oBaTeNIbHBIM MIPOrpaMMaM - 00pa3oBaTeIbHBIM MPOrpaMMaM Ha4allbHOTO OOIIEro,
OCHOBHOTO OOIIEro M CpeAHero o0Iiero oopa3oBaHusi, yTBEPKAECHHBIN npukazoM MuHuctepcTBa npoceuieHus Poccuiickoit @enepanuu ot
22.03.2021 Nel15»

- OCHOBHOI 00111€00pa30BaTEIHLHON MPOrpaMMbl cpeiHero oomiero oopazoanust MAOY Yepsumiesckoit COLLI

- YuebHoro miaHa punnana MAOY Yepsumesckoit COIL «Akusposckast COLLy», yrBepxkaeHHOro npukazom aupexropa Tpodumosoii C.A.
ot 29.08.2026 roga Ne 127-OJ1 u cornacoBanHoro 28.08.2026 rona Ha 3acenanuu Ymnpasistomiero coeera MAOY UYepsumesckoit COLI
npotokod Nel2

- [Iporpamms! Bocriutanuss MAOY Yepsumesckoit COL

[TporpamMma mo ¢u3uke Ha YpOBHE cpelHero obmiero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHWH U TPeOOBaHUM K pe3yibTaTaM
OCBOGHHSI OCHOBHOI 00pazoBaTenbHON Mporpammsl, npeactaBieHHbx B @I'OC COO, a Takxke ¢ yuérom denepanbHoil pabodeil mporpaMMbl
Bocriutanus u KoHnenuu mnpenogaBaHus ydeOHoro mpenMera «Dusnka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit denepanmw,
pEaANTM3YIOIINX OCHOBHBIE 00pa30BaTeIbHbIE MPOTPAMMBI.

[TporpamMma mo ¢u3uke ompenensier 00s3aTeNbHOE NMPEIMETHOE COJAEpIKaHHe, YCTaHABIUBAET PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
W3YYEeHUS TEM U DPa3/eJOoB y4yeOHOro mpeaMeTa ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3eH, JIOTUKH y4eOHOro mpoliecca,
BO3PACTHBIX 0COOEHHOCTEHN oOyuaromuxcs. [Iporpamma mo ¢usnke 1aét mpencTaBieHnue O IEsIX, CoAepKaHUH, O0IIeH cTpaTeruu 00yJdeHus,
BOCITUTAHUS U PA3BUTHS O0YJAIOIIUXCS CPEICTBAMH ydeOHOTro npeamera «Du3nkay Ha yriayOa€HHOM ypOBHE.



N3yuenne kypca ¢u3uku yriayOJE€HHOrO YpOBHS HO3BOJSET pealin30BaTh 33Jaud NPOQGECCHOHATbHON OpPUEHTAllMH, HAIIPABJIEHO Ha
CO3/IaHUE YCIOBUH JUIA MPOSIBIICHUS] CBOMX WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEH KaXKIBbIM O0YUYaIOIIMMCS, KOTOPbIE HEOOXOAMMBI
JUIS TIPOJIOJDKEHUST 00pa30BaHusl B OPraHU3AIMAX MPO(ecCHOHAIBHOTO0 00pa3oBaHMs MO PA3IHMYHBIM (PU3HKO-TEXHUYECKUM M MHXKEHEPHBIM
CHELUATBHOCTSM.

B nporpamMMe mno Qusnke omnpeaensroTcs IUIAHUPYyEMble pe3yibTaThl OCBOCHMsS Kypca (U3MKHM HAa YpPOBHE CpEIHEro ooOLero
00pa30BaHus: JIMYHOCTHBIEC, METAIIPEIMETHBIE, TPEeIMETHBIE (Ha YTriayOonéHHOM ypoBHE). HayuyHO-MeTOJ0JI0THUECKO OCHOBOU ISl pa3paboTKu
TpeOOBaHUH K JTMYHOCTHBIM, METAPEJMETHBIM U MPEAMETHBIM pe3yibTaTaM O0YYaroIMXCsl, OCBOMBIIUX MPOrpaMMy IO (U3MKE HA ypOBHE
cpeaHero o01iero o0pa3oBaHus Ha yrilyOJIEHHOM YPOBHE, SIBJISETCS CHCTEMHO-/AEATEIbHOCTHBIA OAXOI.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (HU3MKH Ha yriryOJEHHOM YpOBHE, B TOM 4YHCIE TNPEAMETHBIE pPe3ylbTaThl MO TOAaM
00y4eHus;

cojepkaHue yueOHoro npeamera «Pu3uKay 1o rogaM o0ydeHus.

[Tporpamma 1o ¢pu3nke UMeeT NPUMEPHBIN XapaKTep U MOXKET OBITh MCIIOJIb30BaHA YUUTEIAMH (PU3UKH U1 COCTABIEHUS CBOMX Pabounx
IIPOrPaMM.

[Tporpamma 1o ¢u3uKe HE CKOBBHIBAET TBOPUYECKYIO HHUIIMATHUBY YUUTEICH U MPEAOCTABISET BO3MOXKHOCTHU IS PEaTU3aIllH Pa3THIHbIX
METOAMYECKHX IMOAXOJO0B K IPENnojaBaHuI0 (pU3MKK Ha yriyOJEHHOM YpPOBHE NPH YCIOBUU COXPAaHEHUS 00s3aTeNbHOM YacTH COAep KaHus
Kypca.

®u3nkKa Kak Hayka 0 HauboJiee 0OIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B KaueCTBE Y4EOHOI0 ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH
BKJIaJ] B cUCTeMy 3HaHUU 00 okpyxkarouieM mupe. IlIkonbHbI Kypc pu3MKu — crcteMooOpa3yromuil 11l €CTeCTBEHHO-HAYUHbIX yUEOHBIX
NPEIMETOB, IMOCKOJBbKY (pU3MUYecKre 3aKOHBI JIeKaT B OCHOBE INPOLIECCOB U SIBICHUH, HM3yyaeMbIX XHMMHEH, Ouosorueit, duznyeckoi
reorpadueil 1 actpoHomueil. Vcnonap3oBaHWE W aKTHBHOE NpPUMEHEHHE (PU3MYECKUX 3HAHMN ONpEeAeTHsIoO XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B cepe SHEPreTUKHU, TPAHCIIOPTa, OCBOSHUS KOCMOCA, MOIY4YEeHHsI HOBBIX MaTEPHUAJIOB C 3a/laHHBIMU CBOMCTBaMHU.
N3ydenue (u3MKM BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHHE E€CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarouierocsi, B (OpMUPOBaHUE
YMEHUH NPUMEHATh Hay4YHbIH METOJ MO3HAHUS IIPU BBITOJIHEHUHM UMH YU4EOHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca ¢pu3uKu Ha ypOBHE CpEHETo 00IIero 00pa30BaHus MOJI0XKEH Pl U1, KOTOPbIE MOKHO paCCMaTPUBATh KAaK MPUHIUITBI
€ro MOCTPOEHUS.

Hoea yenocmnocmu. B coOTBETCTBUM C HEW KypC SIBJISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COACPKUT MaTepHual U3 BCEX pa3/elioB
(Gu3uKH, BKIIOYAET KaK BOIPOCHI KIIACCHUECKOW, TaK U COBPEMEHHOU (DU3HKH.

Hoea zenepanuzayuu. B cooTBETCTBUU ¢ HEeW MaTepuasl Kypca (U3MKU 0O0beAMHEH BOKPYT (Qu3Mueckux Teopuid. Bemaymum B Kypce
aBIseTcss GOPMUPOBAHKE MIPEJICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEILIECTBE U IOJIE.



Hoea zymanumapu3zayuu. EE peanusanus npeanonaraeT UCH0Ib30BaHNE I'YMaHUTApHOIO NOTEHIMaNa (PU3MUECKON HayKU, OCMBICIIEHUE
CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMH U 3KOJOTMYECKHUMH MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasenennocmu. Kypc ¢usuku yriayOnEHHOTO YpOBHS MPEAINONAraeT 3HAKOMCTBO C IUPOKHM KPYrom
TEXHUYECKUX M TEXHOJIOTMYECKMX NPUIOKEHUH H3Yy4eHHbIX TEOpHMM M 3akoHOB. [Ipm 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIUX
IPEJCTaBICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTUH.

Hoea rKkonozuzayuu peanusyeTcss MOCPEACTBOM BBEACHUS 3JIEMEHTOB COJACP)KAHHS, IMOCBSIIEHHBIX 3KOJOTMYECKHM IMpolieMam
COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C pa3BUTHEM TEXHMKM U TEXHOJOTMHA, a Takke OOCYXKIeHHS MpobieM palroHaIbHOTO
HIPUPOONOIB30BAHUS U SKOJIOTUYECKON 0€30M1acHOCTH.

OcBoeHue coaepx’aHus NPOrpaMMbl MO (HU3UKE JTOKHO OBITh IMOCTPOEHO Ha NPUHIUIAX CUCTEMHO-IACSATEIbHOCTHOIrO nojaxona. Jlis
¢u3MKKM peanu3anys ATUX NPUHIUIOB 0a3upyeTcss Ha HUCIOJIb30BAaHUU CaMOCTOSITENBHOIO SKCIEPHMEHTA KaK IOCTOSIHHO JEWCTBYIOIIETO
¢dakropa yueOHoro npouecca. s yriayOn€HHOrOo ypoBHSI — 3TO CUCTEMa CaMOCTOSITEIBHOIO YYEHHMUECKOIO 3KCIEPUMEHTA, BKIIIOYAIOIIETrO
(bpoHTaJIbHBIC YUEHUUECKUE ONBITH IPU U3YYEHUU HOBOI'O MaTepHaia, JadopaTopHble paboThl U paboThl pakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanu3anuu (pU3NYECKOro MpakTHKyMa. B mepBoM cityuae mpakTukyMm mpoBoauTcs Ju6o B koHue 10 u 11 xnaccos, nubo nocne
NIEPBOTO U BTOPOTO MOJYTOJMHA B KaXKIOM M3 3THX KJIACCOB. BTOpoii coco6 — 3T0 MHTErpamus padoT MpakTHKyMa B CHCTEMY JIA0OPaTOPHBIX
paboT, KOTOpble MPOBOASTCS B Mpoliecce u3ydeHus paszena (temsl). IIpu aToM moj pabotamu mpakTHKyMa IOHUMAETCSI CaMOCTOSITEIIbHOE
UCCIIeIOBaHUE, KOTOPOE MIPOBOJIUTCS 110 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOr0 BUa O€3 MOIIaroBOi HHCTPYKIUH.

B nporpamMe mo ¢usnke cucreMa YYEHHYECKOrO SKCIEPHUMEHTa, Ja0OpaTOpHBIX pPabOT M MpakTHUKyMa IMpEACTaBIeHA €IUHBIM
nepeyHeM. BpiOop TeMaTuku 715 TUX BUJIOB YYEHUYECKHUX MMPAKTUYECKUX pabOT OCYIIECTBISETCS yYaCTHUKaMU 00pa30BaTEJIbHOIO Ipoliecca
UCXOJs M3 OCOOCHHOCTEH MOYpPOYHOIrO IUJIAaHUPOBAaHUS M OcCHauleHus kaOuHera ¢usuku. Ilpu sTomM obOecrneunBaercss OBIAJECHUE
00y4aroIUMHUCS YMEHUSMHI IPOBOJIUTH MPSIMbIE M KOCBEHHbIE U3MEPEHUs, UCCIEeI0OBAHNS 3aBUCUMOCTEN (PU3MUECKUX BETMYMH U MIOCTAHOBKY
OIIBITOB I10 IPOBEPKE MPEJIOKEHHBIX THUIIOTES.

bonbiroe BHUMaHUE yaensieTcs pelieHnIo pacu€éTHBIX U KaueCTBEHHBIX 3aja4. [Ipu 3ToM 1is pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3a/1a4yM C SIBHO 3a/IaHHOM M HESIBHO 3aJIaHHOM (U3UYECKON MOJIENbIO, O3BOJISAIONINE TPUMEHATh U3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pa3jiena Kypca, Tak U MHTErpupys NMpUMEHEHHE 3HaHUM M3 pasHbIX pa3zesnoB. {1 KaueCTBEHHBIX 3a7ad NMPHOPUTETOM SBISIOTCS
3aJaHusl Ha OOBsICHEHUE/NpeAcKa3aHue NpOTEeKaHUs (PU3MYECKHX SIBICHHMH M MPOIECCOB B OKpY’KalOIIeH >KU3HHU, TpeOyrouue BbIOOpa
buznyecKoil MoAeNnu Al CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu OPI'OC COO k marepualibHO-TEXHHYECKOMY OO€CIedeHHI0 ydeOHOro mporecca Kypc (U3HUKH
yrIyONnE€HHOTO YPOBHS Ha YPOBHE CpeHEero o011ero o0pa3oBaHus I0JIKEH U3y4aThCs B YCIOBUAX MPEIMETHOro KabuneTa. B kabunere Gpusuku
JIOJDKHO OBITH HEoOXoaumoe J1abopatopHoe 00OpyIOBaHME AJISl BBINOJHEHHs YKa3aHHBIX B Mporpamme 1o (Gu3uKe y4eHHYECKHX OIIBITOB,
1ab0opaTOPHBIX pabOT U pabOT MPAKTUKyMa, a TAKXKE IEMOHCTPAIIMOHHOE 000pyI0BaHNE.



JemoHcTpanonHoe oOopynoBaHue (HOpPMUPYETCS B COOTBETCTBUHM C MPHUHIMIIOM MHUHHUMAJIbHOW JIOCTATOYHOCTH M 00ecreduBaeT
MIOCTAaHOBKY MEPEYMCIICHHBIX B MpOrpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPALUN IS UCCIEIOBAHHUS M3y4aeMBIX SIBJICHUN W IPOIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe oOopynoBaHHE ISl YYCHHUYECKHUX TMPAKTUYECKUX paboT QopMmMupyercs B BHJIE TEMAaTHYECKUX KOMILUIEKTOB H
obOecnieunBaeTcs B pacuéTe OJIHOTO KOMIUIEKTa Ha JIBYX oOydaromuxcs. TeMaTH4ecKre KOMIUIEKTHI J1a00paTOpHOTro 00OpYIOBaHUS JOJKHBI
OBITh TOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX U IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX M3MEPUTEIHHBIX CHCTEM B
BUIe U(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU LEJIAMH U3Y4YeHUs PU3UKU B 001IIEM 00pa30BaAHUU SBIISIOTCS:

dbopMupoBaHHE HHTEpeca U CTpPeMJICHUS OOYYaIOIIMXCS K HAaydyHOMY H3YYCHHIO IPHUPOJIBI, PAa3BUTHE HX HUHTEIUICKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/I€ TIO3HAHUS U (POPMHUPOBAHHE HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOLIHM SIBIICHHSIM;

dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3y/ibTaTa U3y4eHUs OCHOB CTPOEHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;

dbopMupoBaHre yMEHUN OOBSACHATH SIBJICHUSI C UCIOBb30BaHNEM (U3NYECKUX 3HAHUI U HAYYHBIX JI0Ka3aTeIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUH O pOJI QU3UKH JUTS Pa3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymiell mpodecCHOHATBHON NeATeNFHOCTH, CBSI3aHHBIX C (DM3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHIO B 5TOM HaIlPaBJICHUU.

JlocTikeHne 3THX Lienel oOecreyrBaeTcsl pellieHueM CIEAYIOUMX 3a/ad B Ipoliecce M3Y4YeHUs Kypca (PU3MKM Ha YpOBHE CPEIHETrO
o011ero 0Opa3oBaHuUs:

npruoOpeTeHne CUCTEMbI 3HaHWK 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIIOYAs MEXAHHUKY, MOJIEKYISIPHYIO
bu3uKy, HIEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI acTpOo(hU3HKH;

¢dopMHpoBaHHE yYMEHUIl NMPUMEHATh TEOpPETUYECKHE 3HAaHUS I OOBSCHEHUS (U3NYECKUX SIBICHUN B NPUPOAE U Ul NPHUHATHUSL
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB pPEIICHUS PA3IMYHBIX 33/1a4 C SIBHO 3aJlaHHON (pr3muecKor MOJENbIo, 3a1ad, MOIPa3yMEeBaIOIINX CAaMOCTOSTEILHOE
co3zianue (pu3nyeckor MoJeH, aeKBaTHOM yCIOBHSIM 33aJauu, B TOM YHCJIE 3a/1a4 HH)KEHEPHOT0 XapaKkTepa;

NOHUMaHHe (PU3MYECKUX OCHOB M MPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M TEXHOJOTHYECKHMX IPOLECCOB, UX BIMSHHUS Ha
OKPYKAIoIIYIO CPELy;

OBIIQJICHUE METO/JaMHU CaMOCTOSITEIIFHOTO TUIAHUPOBAHUS W TPOBENCHUS (U3NYECKUX DKCIIEPHUMEHTOB, aHAIM3a W WHTEPIpPETAIHA
UH(pOpMaLIKH, ONPEAeTICHHUS JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yIbTara;

CO3/1aHU€e YCIOBUM JJISl pa3BUTUSL YMEHHM MTPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON AEATEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodhecCHoHaTbHOM NeSTEIbHOCTH, CBSI3aHHON ¢ (PU3HUKOH.



B cootBerctBum ¢ tpeboanusiMu GI'OC COO yray0na€HHBIN YpOBEHb U3YUYCHHS yueOHOTO mpeaMera «DPu3rnKa» Ha YPOBHE CPEIHErO
o0rmiero obpa3oBaHus BEIOMpaeTCs: 00y4YarOIUMUCS, TUIAHUPYIOLUIMMH TPOJOHKEHUE 00pa30BaHMsI 10 CHEIHATBHOCTSIM (PU3UKO-TEXHUYECKOTO
npoduIs.

Ha m3ydenue ¢usuku (yriyOonEéHHBIH YpOBEHB) Ha YpOBHE cpenHero oOmiero oopasoBanus orBoautcs 340 vacos: B 10 kiacce — 170
yacoB (5 yacoB B Hezento), B 11 kimacce — 170 yacoB (5 4acoB B HENEIO).

[Ipennaraemeiii B mporpamme 1o (PU3MKE MEPEUYCHb JIA0OPATOPHBIX M MPAKTHUYECKUX PAbOT SIBISETCS PEKOMEHIOBAHHBIM, yYUTEIb
JIeJIaeT BRIOOP MPOBEICHUS JIA0OPATOPHBIX pa0dOT U OIBITOB C YYETOM UHAMBHUIYAIBHBIX OCOOCHHOCTEH 00 yUaromuXcs.

COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. HayuHblil MeTOA NO3HAHMSA NPUPOABI.

dusnka — pyHaaMeHTalbHas Hayka o npupojie. HayuHbiit MeTo1 HO3HAHUS M METO/IbI UCCIIeI0BaHUS (PU3NYECKUX SIBICHUI.

DKCcIIepUMEHT U TeOpHUs B Ipoliecce Mo3HaHus npuposl. Habmoaenue u skcrepuMeHT B pu3HKe.

CnocoObl u3MepeHus (pU3MYEeCKUX BEIMYMH (aHAJOrOBble U LU(POBBIE H3MEPUTENbHbIE NPUOOPHI, KOMIBIOTEPHBIE JATYUKOBBIC
CUCTEMBI).

[Torpemnoctu n3MepeHuil pusnueckux BelInYuH (aOCOTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (GU3UYECKUX SBICHUH W MpoLEeccoB (MaTepualibHas TOYKa, aOCONIOTHO TBEPAOE TeNo, HAealbHas >KUIKOCTb,
UJeanbHbIN ra3, TodeuHblit 3apsan). [ unoresza. dusnueckuii 3aKoH, TpaHULIBI €TI0 IPUMEHUMOCTH. PU3NYecKas TEOpHsL.

Ponb u MecTo puszuku B GopMUPOBAHNN COBPEMEHHOM Hay4YHOUM KapTUHBI MUPa, B MPAKTUYECKON JIEATEILHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepeHue cuiibl TOKA M HAPSHKEHUS B LU MOCTOSHHOTO TOKA MPH MOMOIIY aHAJIOTOBBIX M IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HU(poBoM sabopaTopueil mo ¢usuke. I[lpumepsl u3MepeHus (U3MUECKHUX BEIMYMH IMPU MOMOLIM KOMIBIOTEPHBIX
JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe nBrkeHre. OTHOCHTEIBHOCTh MEXaHUYECKOT0 ABMKeHUsA. Cucrema oTcyéra.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepHanbHON TOYKH, €r0 MPOEKIIMY Ha OCH CUCTEMBI KOOpAUHAT. TpaekTopus.



[Tepemenienne, CKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHAbHOM TOUKH, UX MPOEKIUU HA OCH CUCTEMBbI
koopauHat. CiiojkeHue NepeMeIleHUi U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHUE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MaTepHaIbHOU
TOUYKH OT BPEMEHHU U UX TpaduKH.

CBoOonHoe majeHue. YCKOpeHHe CBOOOJHOro majeHus. JBukeHue Tena, OpOLIEHHOrO IOJA YIJIOM K TOPHU30HTY. 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH M YCKOPEHHUSI MaTepPHaIbHONU TOYKH OT BPEMEHHU U MX Tpa(uKH.

KpuBonuHneniHoe nBukeHue. JIBUKEHUE MaTepUalbHOM TOYKM IO OKPYKHOCTH. YTIJIOBass W JMHEHHas CKopocTh. Ilepuon m wacrora
oOpartenus. LlentpoctpemuTenbHoe (HOpMaabHOE), KacaTeabHOE (TaHT€HIIUAIBHOE) U MTOJIHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuueckue yCTpOHWCTBA M TEXHOJOTMUYECKHE IPOLIECCHI: CIHUIOMETD, ABUKEHUE CHApSAJOB, LEHHBIC, IIECTEPEHYATBIE U PEMEHHBIE
nepeaayn, CKOPOCTHBIC TN THI.

Hemoncmpayuu.

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUSI.

Croco0BbI HCCIIeT0BaHUs JBUKEHHUIA.

Wnmroctpanyst npeaeabHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanue IBUKEHHM C UCTIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM INPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasnenne ckopocTH Npu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE MyTeil, TPaeKTOPUI, CKOPOCTEN ABMKEHUS OJTHOTO M TOTO K€ TEJIa B Pa3HBbIX CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3ydeHre HepaBHOMEPHOIO JBUKEHHUSI C LIENbIO ONPEIEICHHUS] MTHOBEHHON CKOPOCTH.

W3mepeHne ycKopeHus MpH NpsSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHM ITPH PABHOYCKOPEHHOM JIBH)KEHHUU.

N3mepenue yckopeHHs cBOOOIHOTO MaieHUs (PEKOMEHI0BAaHO UCIIONIb30BaHUe HU(POBOI JabopaTopun).

W3ydeHue nBHKEHUS Tena, OPOIIEHHOrO TOpu3OHTalbHO. IIpoBepka rumoTe3bl O MpPsSMOl MPONOPIUOHATBLHOM 3aBUCUMOCTH MEXKIY
JAIbHOCTBIO TIOJIETA U HAYaJIbHOM CKOPOCTHIO Tea.

N3y4eHne ABUKEHUS Tela 110 OKPYKHOCTH € ITOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO.

HccnenoBaHue 3aBUCUMOCTH NEpHOAa 00paleHns KOHMYECKOTO MasiTHUKA OT €ro IMapaMeTpoB.

Tema 2. /lunamuxa.



ITepBeiii 3akon HeroToHa. MHepuuanbHble cucteMsl orcuéra. [IpuHumn otHocutensHoctu [Nanunes. HeunepruaneHble cucTeMbl 0TCUETa
(ompenenenue, mpuMeEpHI).

Macca tena. Cuia. [lpuHnun cynepno3uumu cui.

Bropoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tperunii 3akoH HproTOHA 117151 MaTEepHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna 1shxecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOTHOTO MAJACHUS OT BBICOTHI HAJ MOBEPXHOCTHIO TUIAHETHI M OT Teorpa(puyeckoi MHUPOTHI.
JIBr>xeHne HeOEeCHBIX Tel U UX CIyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, aABrky1erocs ¢ ycKopeHueM.

Cuna tpenus. Cyxoe Tpenue. Cuiaa TpeHHsI CKONBXKEHHUs M cuia TpeHus nokos. Kosddumument tpenus. Cuia CONpOTUBICHUS TPU
JBUKEHHUU TeJa B )KUAKOCTU WM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOIO JBUKEHHUS.

Hasnenue. 'mapocratnueckoe aapinenue. Cuna Apxumena.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOLIECCHI: MOAMLUITHUKY, IBHKEHHE HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habumtonenne ABM>KeHUS TNl B MHEPLMAIBHBIX M HEMHEPLMAJIBHBIX CUCTEMAaxX OTCUETA.

[TpuHIMI OTHOCUTEIBHOCTH.

Kauenue 1ByX HMIMHIPOB UM LIAPOB Pa3HOM MAcChl C OJIMHAKOBBIM YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHuE paBHOJEHCTBYIOIIEN MPUIIOKEHHBIX K T€TY CUJI C IPOU3BEICHUEM MaccChl Teja Ha €ro YCKOPEHHE B MHEPLIUAIbHON cHCTEME
OTCYETA.

PaBeHCTBO cHJil, BO3HUKAIOUIUX B PE3YIbTATE B3aUMOICHCTBUS TEIL.

H3mepeHne Macce 110 B3aUMOJEHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U NaICHUU.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

W3mepeHne paBHOIEHCTBYIOIIECH CUJI TTPU ABHXKEHUU OpycKa 10 HaKJIOHHOM MIIOCKOCTH.

[TpoBepka runote3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHHUsI OpyCKa M0 HAKJIOHHOM IJIOCKOCTH Ha 3a/JaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B MPYKMHE U PE3UHOBOM 00pasiie, OT ux Aedopmarium.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON depe3 JETKHil OJI0K.

H3mepenne kodpduiimerTa TpeHus 1o BEIMYHUHE YrIIOBOro kKoddduiinenta 3aBucuMoct Fp(N).



HccnenoBanue qBrxeHUs OpycKa Mo HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO3 PUITUEHTOM TPEHUSI.

N3ydenune ABUKEHUS Tpy3a HA BALY C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpAoe Teno. [locTynarenbHoe U BpalaTelbHOE IBH)KEHUE TBEPAOrO Teja. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpPALICHHUS.
I1nedo cunbl. CrioxkeHue cuil, MPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TskecTu Tena.

VYcioBus paBHOBECHUS TBEPIOIO TEIA.

YcroitunBoe, HeyCcTOUMBOE, Oe3pa3TnIHOe paBHOBECHE.

TexHu4eckue ycTpoicTBa U TEXHOJIOTMYECKHUE MPOLECCH: KPOHIUTEHH, CTPOUTENBHBIN KPaH, pelIETUaThle KOHCTPYKIIMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot, npaKmuKym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOIIETO IJIOMIA(b OIIOPHI.

Tema 4. 3akonwl coxpanenus ¢ MmexaHuxe.

NMnynbc MarepuaabHON TOYKH, CUCTEMbl MaTepUANIbHBIX TOueK. L[eHTp Macc cucTteMbl MarepuaidbHBIX TOUYEK. Teopema O JBMKEHUHU
LIEHTpa Macc.

NmMnynibe cuiibl 1 UI3MEHEHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

MoMeHT uMItysbca MaTepuaibHOM TOUKH. [IpencraBienne 0 COXpaHEHUM MOMEHTA UMITYJIbCa B LIEHTPAIbHBIX MOJIAX.

Pabota cuibl Ha MasloM U Ha KOHEUHOM TiepemenieHnd. [ padudeckoe npeacrapieHne padoThl CHIIBL.

MOIIHOCTD CHUJIBL.

Kunerndeckas sHepTrus MaTepuaIbHOU TOUKH. Teopema 00 U3MEHEHUH KUHETUYECKON YHEPT U MaTEPUATbHOU TOUKH.

[ToTeHmanpHbBIC U HETIOTEHITMATBHBIE CHJIBL. [loTeHnmanbHas sHeprus. [loTeHnmanbaas sHeprus ynpyro naeGopMupoBaHHON MIPYKUHBI.
[ToreHmanpHas HEPrus Tela B OJHOPOJHOM T'paBUTALIMOHHOM moJie. [loTeHImanpHast 3HEprus Tejia B TPAaBUTALIMOHHOM TMOJI€ OJHOPOIHOTO
nrapa (BHYTpH U BHe 11apa). Bropast kocMudeckasi CKOpocTh. TpeTbst KoOcCMUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHJT C U3MEHEHUEM MEXaHUYEeCKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKOM YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepuyiuu 175 uieanbHOM )KUAKOCTH KaK CIECTBUE 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPTUH.



TexHuueckue ycTpoWCTBA M TEXHOJIOTMUECKHE IPOIECChl: JBUKEHUE PAKET, BOJOMET, KONEp, MPYKUHHBIM IMHCTOJET, THMPOCKOI,
¢urypHoe kaTaHue Ha KOHbKax.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMXKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

W3MeHeHne 3HepruM Teja MPU COBEPIIEHNUN PAOOTHI.

B3auMHbIe peBpallleHNs] KHHETUYECKON U MOTEHIIMAIBHON YHEPTUi TP I€UCTBUU HA TEJIO CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3HepTuu mpu CBOOOTHOM MaJICHHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHune uMIrysbca Tena o TOpMO3HOMY ITYTH.

W3mepeHune cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHMS UMITYJIbCA T€Jla C UMITYJIbCOM CHUIIBL.

HccnenoBanue coxpaHEeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepeHne KHHETUYECKOM 3HEPTUu Tejla 0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHIINAIBHOM SHEPTUU MPY>KUHBI C pabOTON CHUIIBI TPEHUSI.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU Tella IO HAKIIOHHOW TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TePMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOI MeopUul.

OcHoBHBIE TIONIOKEHUST MoJNeKyIsapHo-kuHeTndeckoil Teopun (MKT), ux onbsitHOe o6ocHoBanue. [Juddysus. bpoyHoBckoe nBUKEHHE.
XapakTep OBMKEHHS M B3aUMOJICHCTBHUS YacTHUIl BelecTBa. MoJieidu CTPOSHHS Ta3oB, XKHAKOCTEH M TBEPABIX TeM M OOBSICHEHHE CBOICTB
BEII[ECTBA Ha OCHOBE 3THX Mojenei. Macca u pazmepsl Mosiekyn (atomoB). KommuectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u criocoOsl €€ usmepenust. [llkana remnepatyp Llenscus.

Mopenb uaeanbHOro ra3a B MOJEKYISIPHO-KMHETUYECKON TEOPUU: YACTULIbI ra3a ABUKYTCS XaOTHUECKH U HE B3aUMOJEHCTBYIOT APYT C
JIPYTOM.

["a3oBbIe 3akoHBI. YpaBHeHHEe MenneneeBa—Knaneiipona. A6comtoTHas Temmneparypa (mkana tremnepatyp Kensuna). 3akon JlanpToHa.
W3omporneccsl B U1ealbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpeacTaBieHHe U30MPOILIECCOB: N30TEPMa, U30X0pa,
n3obapa.

CBsi3b MEX]ly NaBJIEHUEM U CpPEIHEeW KUHETHYECKOW SHEprueil MmocTymaTelibHOrOo TEIJIOBOTO JBHIKEHHSI MOJEKYN HJEaTbHOTO rasa
(OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOpUU UAECATBLHOTO ra3a).



CBs3b aOCOMIOTHON TemImepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeJHEeW KMHETUYECKOW AHEepruei MocTynaTelbHOro TEIIOBOrO
JIBIDKEHUA €€ JacTHlIl.

TexHUYECKHE YCTPOUCTBA M TEXHOJIOTUIECKHUE MPOIIECCHI: TEPMOMETP, 0apOMETp, OTyICHHE HAHOMATEPHAJIOB.

Hemoncmpayuu.

Monenu IBUKEHUS YaCTHUI] BEIIECTBA.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Buzaeopoiuk ¢ 3anuchio peaabHOT0 OPOYHOBCKOTO JBUKEHUS.

Huddy3us xuakocTei.

Mogaens onbita [lITepha.

[IpuTsxeHue MOJIEKyYII.

Mogenu KpUCTAITUYECKUX PEIIETOK.

Habnronenue u ncciaenoBaHuE U30MPOLIECCOB.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue npoiiecca yCTaHOBIICHHS TETUIOBOTO PABHOBECHS MIPU TEIUIOOOMEHE MEXTY TOPSYEH M XOJIOIHOM BOIOH.

N3yuenune n30TepMudecKoro mpoiecca (PeKOMEHI0BaHO MCIOIb30BaHUE IIU(POBOIL 1abopaToOpu ).

W3ydeHne n30X0pHOTo mpolecca.

W3ydeHnue nzob6apHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas (TJ]) cucrema. 3amaHue BHENIHMX YCIOBHM ISl TEPMOJMHAMUYECKOW CHUCTEMBbl. BHelIHHME W BHYTpEHHHE
napameTpbl. [lapaMeTpbl TEpMOAMHAMHUYECKOW CHCTEMBl KaK CpeJIHHE 3HAYEHUsS BEIWYMH, OINHCHIBAIOIIMX €€ COCTOSHHME Ha
MHUKPOCKOITUYECKOM YPOBHE.

Hynesoe nauano repmoanHamuku. CaMOTIPOU3BOJIbHAS pelaKkcalus TEPMOJUHAMUYECKON CUCTEMBI K TETIOBOMY PaBHOBECHIO.

Mopenbs uaeanbHOro rasa B TEpPMOAMHAMUKE — CHUCTEMa YypaBHEHUU: ypaBHeHHe MenpaeneeBa—KnaneiipoHa M BbIpakeHUE IS
BHYTPEHHEH SHEpruu. YCIOBUS NMPUMEHHMMOCTH 3TOM MOJEIM: HU3Kas KOHLEHTpalusi YacTHIl, BHICOKHE TeMIlepaTypbl. BelpakeHue st
BHYTPEHHEH YHEPTUU OJTHOATOMHOTO HICAJIbHOTO Ta3a.

KBasucrarnueckue u HECTaTHUECKHUE TIPOIIECCHI.

DnemeHTapHas paboTa B TepMOANHAMHUKE. Brranciienne paboTel o rpaduky mpoiecca Ha PV-auarpamme.

Temonepesada Kak Croco0d M3MEHEHHs] BHYTPEHHEW DHEPruH TEPMOIMHAMHUYECKON cucTeMbl 0e3 coBepiieHusi paboThl. KoHBeKIus,
TETIOTPOBOHOCTb, U3JTYUCHHE.



KonuuectBo Temnotsl. TemioéMKOCTh Tena. Y ienbHas U MOJsipHas TEIIOEMKOCTH BEIIECTBA. Y paBHeHHEe Maliepa. Y aenpHas TernsioTa
CropaHusi TOTUIMBa. Pacuér KonmuecTBa TeIUIOTH Mpu Teruionepenade. [lonsarue o6 aanabaTHOM porecce.

ITepBblii 3aKOH TepMOAMHAMUKHU. BHyTpeHHss 3Heprus. KonuuecTBo TEIUIOTHI M paboTa Kak MEpbl U3MEHEHMsI BHYTPEHHEH 3HEpPIruu
TEPMOJIMHAMUYECKON CUCTEMBI.

BTtopoii 3aKk0H TepMOJAMHAMUKH JJI1 PABHOBECHBIX IPOLIECCOB: YE€pPE3 3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJIUHAMHYECKON CUCTEMBI
MPOXOIUT CIMHCTBEHHAS afnadara. AOCONIOTHAS TeMIleparypa.

Bropoii 3ak0H TepMOAMHAMUKY IS HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO IMEpelaTh TEIJIOTY OT 00Jee XOJOAHOro Tela K Oosee
Harpetomy 0e3 kommnencanuu (Knaysuyc). HeoOGpatuMocTs npupoHbIX MPOLIECCOB.

[Tpuniune! aeiicTBus TemaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII1/. [{ukn Kapho.

DKOJIOTHYECKHUE aCIIEKThI UCIIOJIb30BAHUsI TEIJIOBBIX ABUTATENIeH. TernnoBoe 3arpsi3sHeHUE OKPYKaroIeH Cpeibl.

TexHUYECKHEe YCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: XOJOAMIbHUK, KOHIUIIMOHED, AU3EIbHBI M KapOIOpPAaTOPHBIM JBUTATENH,
napoBas TypOuWHA, MOJY4YEHHE CBEPXHHU3KUX TEMIepaTyp, YTHIM3AIUs «TEIUIOBBIX» OTXOJOB C HCIOJIB30BaHHWEM TEILIOBOTO HAcoCa,
yTHIIM3a1Msa OMOOPTaHUYECKOTO TOIUIMBA JIJISt BEIPAOOTKH «TETUIOBOMY M DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTUueCKOM PaCIIMpPEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJETbHBIX TEMIOEMKOCTEHN BEIIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aquabaTHOTo mpoiiecca.

KoMnbroTepHble MOJENH TETUIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHON TeMTOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO mpoIiecca.

N3yuenne B3aMMOCBSI3M SJHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJICUCTBHUS U TEMIIEPATYPhI KUTICHUS KUKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanue u koHAeHcanus. MicnapeHue u KuneHue. Y gelbHas TerIoTa napooopazoBaHusl.

Haceiennsie 1 HeHachlllleHHbIE TTapbl. KauecTBeHHass 3aBUCMMOCTb TUIOTHOCTH M JAAaBJICHHUS! HACBIIIEHHOTO Mapa OT TeMIEPATypbl, UX
HE3aBUCHUMOCTH OT 00bEMA HACKIIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT IaBJICHUS B JKUJIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.



TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tesna. AHM30TPONUS CBOMCTB KpucTayioB. [lnaBnenue u kpuctamuzanus. Y aenbHas
teruioTa iaBneHus. Cyonumanms.

Hedopmarun BEporo Tena. Pactsikenne u cxarue. Caur. Monyns FOwnra. [Ipenen ynpyrux aedopmarimid.

TemioBoe pacuimpeHue KUAKOCTEH U TBEPIBIX Tej, 00bEMHOE U JMHEHHOE pacliupeHre. AHFAPMOHHU3M TEIUIOBBIX KOJIOAHUM YacTHUIL
BeleCcTBa KaK MPUYMHA TEIJIOBOT'O PACIIUPEHHUS Tl (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpazoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOEe HaTshkeHue. Koadduiment moBepxHoOcTHOro HaTspkeHusa. Kanmwmnsphole saBieHus. JlaBiaeHue moJ HCKpUBIEHHOU
MOBEPXHOCTHIO kuakocTu. Popmyrna Jlamnaca.

TexHu4yecknue yCTpoicTBa U TEXHOIOTUUECKHE MPOIECCHI: KUJKUE KPUCTAILIBI, COBPEMEHHBIE MaTePHAIIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HACBIIICHHBIX MTapOB.

Kunenne. Kunenue npu nOHUKEHHOM JIaBICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnbIThl ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopenu HEeHPIOTOHOBCKOM KUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHusl M MIIABJICHUS KPUCTAIUTMYECKOTO BELIECTBA.

Bunel nedpopmanuii.

Hab6monenue mMamnbix gedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3ydenune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS )KUIKOCTEN.

N3mepenne yaenbHON TEIUTOTHI IJIaBJIEHUS JIbJA.

W3yueHue CBOMCTB HACBIIICHHBIX TAPOB.

H3mepeHne aOCOMOTHOM BIaXKHOCTH BO3yXa U OIICHKA MAcChI TAPOB B IIOMEIICHHUH.

W3mepenue koduirenTa moBepXHOCTHOTO HATSKEHUS.

Uzmepenune moayns FOnra.

WccnenoBanue 3aBUCUMOCTH JIehopMaIiiy pe3MHOBOTO 00pasia OT MPHIOKEHHON K HEMY CHIIBI.



Pa3znea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauuss Ten U €€ NposBICHUS. DJEKTpUUeCKUH 3apsan. JlBa BuIa 2JIEKTpUYECKUX 3apsiioB. [IpoBOAHMKM, AMAIEKTPUKU U
IIOJIYIIPOBOJHUKH. DJIEMEHTAPHBINA MIEKTPUUECKUM 3apsAl. 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsja.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHUE 3apsi/bl.

Hanpsoxéanocts anektpuyeckoro nosst. [IpoOusiii 3apsia. JIuHun HanpsHkEHHOCTH 3IEKTPUYECKOro mosist. OTHOPOJHOE 3JIEKTPUIECKOe
ToJIe.

[ToTeHIManbHOCTD 3JIEKTPOCTATHUYECKOTO Ioyid. Pa3sHocTh mnoTeHuuManoB W HanpsbkeHue. IloTeHunmanbHas »Heprus 3apsaa B
anekTpoctarnyeckoM nosie. IloreHuman snekrpoctatnueckoro mnojs. CBA3b HANPSHKEHHOCTH IMOJS M Pa3sHOCTH MOTEHIHAJIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOJHOT0, TAaK U HEOJHOPOJIHOTO).

[TpyHIMI CynIepHIO3ULIUH IJIEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apsna. Ilone paBHoMepHO 3apsikeHHOM cdepsl. [losie paBHOMEpHO 3apsiKeHHOro 1o 00bEéMy mapa. Iloae paBHOMepHO
3apsKEeHHOW OeCKOHEUHOM M1ocKocTU. KapTuHb! TMHMIM HaNIPsHKEHHOCTH 3TUX MOJIEH M 3KBUIIOTEHIUAIBHBIX IOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM M0JIE. Y CIIOBHE PAaBHOBECHS 3apsiI0B.

JIMdIIEKTPUKN B JIEKTPOCTATUYECKOM IToJIe. J{M3NeKTpUUecKas IPOHUIAEMOCTD BELIECTBA.

Konzaencarop. D1eKTpOoEMKOCTh KOHIEHCATOPA. DJIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOpa.

[TapannensHOE coenrHeHue KoHAeHcaTopoB. [locnenoBarensHOE coelMHEHNE KOH/IEHCATOPOB.

DHeprus 3apsKEeHHOT0 KOHIAEHCATopa.

JIBrkeHME 3apsKEHHON 4acTULBI B OAHOPOJHOM IEKTPUYECKOM II0JIE.

TexHHuecKkne YCTpOICTBA M TEXHOJIOTMUECKUE IPOLECCHI: JJIEKTPOCKOI, JJIEKTPOMETP, DJIEKTPOCTATUYECKas 3allluTa, 3a3€MIICHHE
AJIEKTPONPUOOPOB, KOHIEHCATOPHI, renepaTop Ban ne ['paada.

Hemoncmpayuu.

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apSyKEHHBIX IIaAPUKOB.

DNEKTPUUECKOE MOJe IBYX 3apSKEHHBIX IJIACTHH.

Monpens snexkTpoctarudeckoro renepatopa (Ban e ['paada).

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTHIecKast 3alllnTa.

YCTpolcTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHOU EMKOCTH.



3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOMAAM IUJIACTUH, PACCTOSHUS MEXKIYy HUMH U JUAJIEKTPUUYECKOU
MIPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsHKEHHOT0 KOHJIEHCATOpA.

3apsiaKa U pa3psiKa KOHAEHcaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, nPAKMUKyMm.

OrneHka cu1 B3auMOJCHCTBUSA 3apsKEHHBIX TEll.

Hab6mtonenue npeBpalieHus: 3JHEPTruun 3aps>KEHHOT0 KOHIEHCATOPA B SHEPTHIO U3JIYUYEHHS CBETOIMO/IA.

W3ydeHue mpoTekaHus TOKa B LIETIH, COJIEprKalleil KOHIEHCaTop.

Pacnpenenenne pa3HOCTH MOTEHIMATIOB (HAPSDKEHUS ) P TOCIIEI0BATEIbBHOM COSAMHEHUH KOHIEHCATOPOB.

WccnenoBanue paspsiia KOHJIEHCATOPA Yepe3 Pe3UCTop.

Tema 2. Ilocmoannwlil 31eKMpuYecKull mox.

Cuna Ttoka. [locTossHHBIN TOK.

VYcnoBus cyiiecTBOBaHUS MOCTOSIHHOTO AJeKTpudeckoro Toka. Mcrounuku Toka. Hanpsokenue U u DJ1C é.

3akon OMa a1 yyacTKa LenHu.

DJIEKTPUUECKOE COMPOTHUBIICHUE. 3aBUCUMOCThH COMPOTUBIICHUS OJHOPOIHOTO IMPOBOJHUKA OT €ro JUIMHBI M IUIOMIAAN TMOTIEPEYHOTO
CeYeHHs. Y IeTbHOE COMPOTHUBIICHUE BEIIECTBA.

[locnenoBarenbHOE, MapamiebHOE, CMEIIAHHOE COEIMHEHHE MPOBOAHUKOB. PacuéTr pa3BeTBIEHHBIX 3ekTpuueckux neneil. [IpaBuina
Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MOIIHOCTB 3IEKTPUUECKOro ToKa. TemnoBas MOITHOCTb, BbIJIEIsIEMAsi HA PE3UCTOPE.

OJIC u BHYTpEeHHEE COMPOTHUBIEHHWE HMCTOYHHMKA TOKa. 3akoH Owma s MONHOM (3aMKHYTOM) AJIEKTpUYeCcKOo menu. MOIIHOCTH
MCTOYHMKA TOKa. KOpOTKOE 3aMbIKaHUE.

KoHnneHncaTop B 1enu mocTOSTHHOTO TOKa.

TexHU4ecKne yCTpoCTBA U TEXHOJIOTUUYECKHE MPOIIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUMK DIIEKTPUUECKONU SHEPTUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSHKCHHMS.

WccnenoBanue 3aBUCHMOCTH CHITBI TOKA OT HANIPSDKCHUS IS PE3UCTOPA, JIAMITBI HAKaJTUBaHUS M CBETOIMO/A.

3aBUCUMOCTD COMPOTUBIIEHUS HIUIUHIPUUECKUX MPOBOJAHUKOB OT JITUHBI, IJIOIIAU OTEPEYHOTO CEUEHHS M MaTepuara.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIIEHUS MIPU TOCTOSIHHOM HaIpsiKEHUU.

[Tpsamoe n3mepenune DJ1C. KopoTkoe 3aMblKkaHUE TalbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0OsI coeqrHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.



HccenenoBanue pa3HOCTH MOTEHLIHUATIOB MEX/1Y IOJIFOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS IS JIaMITbl HAKAJIUBAHUSA.

VYBenuueHue npejeia u3MEepeHus amrnepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3apucumocty DJIC raibBaHUYECKOT0O JIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aMBIKAHUU.

HccnenoBanue pa3HOCTH MOTEHLIHUATIOB MEX/1Y MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA B LEIH.

HccnenoBanue 3aBUCMMOCTH TI0JIE3HON MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DJIeKTpUYECcKasi MPOBOJIUMOCTb PA3JIMUHBIX BEUIECTB. DJIEKTPOHHAsS MPOBOAUMOCTb TBEPABIX METAIJIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METaJUIOB OT TeMneparypol. CBEpXIPOBOANMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M IpPUMECHas MPOBOAUMOCThH IOJYNPOBOJHUKOB. CBolicTBa p—N-nepexona. IlomynpoBoaHUKOBbIE
IpUOOPHI.

DNEKTPUYECKUH TOK B 3JIEKTPOIUTAX. JINEKTPOIUTHYECKAs AUCCOLMALMsL. DIeKTpoau3. 3akoHbl Dapanes A AIEKTPOIIN3a.

OnexkTpruueckuil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psal. Pa3inuuHble TUITBI CAMOCTOSTENBHOIO pa3psia. MomaHus.
ITna3zma.

TexHuueckue ycTpoHCTBa M MPaKTHMYECKOE NMPHUMEHEHHE: Ta30pa3psIHbIe JaMIIbl, JIEKTPOHHO-ITyYeBas TpyOKa, MOIYHpPOBOJHHUKOBbIE
npuOOpBI: MO, TPAH3UCTOP, (POTOINO]], CBETOANO, TaJbBaHUKa, paUHUPOBAHHE ME/IU, BHITUIABKA AIOMUHUS, 3JIEKTPOHHAS! MUKPOCKOITHSI.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 2nekTpoaunsa dapazes.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHUE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

HabGmronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.



HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Du3nYecKUil MPAKTUKYM.

Crioco0b! n3MepeHust GU3NYECKUX BEIMYHH C UCIOIb30BAHUEM aHAJIOIOBBIX U HU(PPOBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCHUTEJIbHBIE IIOIPEIIHOCTU U3MepeHui puznyeckux BenuunH. OLieHKa IpaHUlL] OrPEeIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHH, MCCIIEAOBAHUHA 3aBUCUMOCTEH (PM3MUECKUX BEITMYMH, MPOBEPKA MPEATIOKEHHBIX THIIOTE3 (BBHIOOD
U3 paboT, ONMCAHHBIX B TEMATUYECKUX pazfenax «YUeHUYECKH HIKCIICPUMEHT, 1Tab0paTOpHbIE pabOTHI, IPAKTHKYM).

MexknpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢puszuku yriayoaéHHoro ypoBHs B 10 kiacce OCyIECTBIISETCS C YUETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBS3€H ¢
KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHUH, TeOrpaduu U TEXHOJIOTHH.

Mesicnpeomemnsvie nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBICHHE, HAy4HbId (aKT, TUIIOTE3a,
¢du3uyeckas BeIMYMHA, 3aKOH, TEOpuUs, HAOIIOIEHHE, SKCHEPUMEHT, MOJCIMPOBAHHE, MOJENb, HU3MEPEHHUE, IMOTPEIIHOCTH H3MEpEHUH,
U3MepHUTeNbHBIE TPUOOPHI, LU poBas 1abopaTopusl.

Mamemamuka: peuieHWE CUCTeMbl ypaBHeHWid. JIuHelHass QyHKIuUsA, mnapabona, runepbona, ux rpaduku W CBOWCTBA.
Tpuronomerpuueckue GpyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOXKJIECTBO. BEKTOPHI U MX MPOEKINH
Ha OCU KOOPAMHAT, CJIIO)KEHUE BEKTOPOB.

Buonozua: Mexannueckoe BHXEHHUE B *KMBOHM mpupoze, AMdpdysus, ocMoc, Tenao00MeH KUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE
OKpYXKarollel cpesibl, yTUIn3anus 0M0OpraHN4ecKoro TOIUIMBA JIJIsl BEIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE U
KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHUS B )KUBOM IIPUPO/IE.

Xumusa: JUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHME aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIPHAs Macca, IIOJy4eHHE
HAaHOMATEpPHAJIOB, TEIUIOBBIE CBOWCTBA TBEPABIX TEJN, >KUIKOCTEM M Ta30B, >KUJIKHE KPHUCTAUIbI, JJIEKTPUYECKHE CBOMCTBA METAJUIOB,
AIIEKTPOJINTUYECKAs! TUCCOLMALINS, TaJIbBAHUKA, DJIEKTPOHHASI MUKPOCKOIIHSL.

T'eozpaghus: BnaxHOCTh BO3/lyXa, BETPbl, 0APOMETpP, TEPMOMETP.

Texnonozua: npeodbpa3zoBaHue JBMXKEHUI C MCIIOJIB30BAaHUEM MEXAHHU3MOB, YUET CyXOro M JKUIKOTO TPEHMS B TEXHMKE, CTaTMYECKHE
KOHCTPYKIMHU (KPOHILUTEHH, peméTyaTble KOHCTPYKIIMM), UCIIOJIb30BAHNE 3aKOHOB COXPAHEHUS MEXAHUKU B TEXHUKE (TMPOCKOI, BOJOMET U
Jpyrue), ABUTraTelb BHYTPEHHETO CrOpaHusl, mapoBasi TypOUHa, OBITOBOM XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH MOIYyYE€HHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCJIe HAHOMATEPHUaIoB, U HAHOTEXHOJOTUH, 3JIEKTPOCTaTHYECKasl 3aIIUTa, 3a3eMJIEHUE JIIEKTPOIIPUOOPOB, ra3opaspsaHbie
JIAMITbI, TOJTYIIPOBOTHUKOBBIE TPHOOPHI, TaTbBaHUKA.

11 KUIIACC



Pa3znea 4. JiekTpoauHaMuKAa.

Tema 4. Maznummnoe none.

B3anMopnencTeue NOCTOSHHBIX MarHUTOB M IIPOBOJHUKOB € TOKOM. MarnutHoe mnosie. Bexkrop MarHuTHOM MHAyKUuH. lIpuHmun
CyNEPIIO3UIMU MAarHUTHBIX NOJIeH. JINHMY MarHUTHON MHIYKIUU.

MarsnuTtHoe 1osie MpoBOAHHUKA C TOKOM (IIPSIMOTO MPOBOAHMKA, KATYIIKU U KPYroBoro Butka). OnbIT Dpcresa.

Cwita Amriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHnua, e€ HarpaBieHHE U MOAYJb. J[BIyKeHHE 3apsKEHHON YaCTHIIBI B OTHOPOTHOM MarHUTHOM mosie. PaGora cuisl JlopeHma.

MarnuTHoe nosie B Beuiecte. @eppoMarHeTKy, napa- 1 JMaMarHeTUKH.

TexHu4eckue yCTpoHCTBAa U TEXHOJOTMYECKUE MPOLECCHl: IPUMEHEHUE MOCTOSIHHBIX MArHUTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP,
AIIEKTPOABHUTraTENb SIKOOM, YCKOPUTEIH 3I€MEHTapHBIX YacTHUII.

Hemoncmpayuu.

KapTtuna nuHui MHIYKIIUM MarHUTHOTO TOJIS ITOJIOCOBOTO M MOJKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptvHa nuHMI MarHUTHOW MHAYKIMUHU TOJSI JUIMHHOTO HPSIMOrO MPOBOJHMKA KM 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHHKA, KATYIIKU C
TOKOM.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[erictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

Habumronenne ABM>XeHUS My4yKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI NEHCTBUS 3TEKTPOU3ZMEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISL IOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccenenoBanue 1elcTBUSA NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cunsl AMmepa.

W3y4eHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHrie MarHUTHOW UHAYKIIMY Ha OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. Dnexmpomacnumnan uHOYKYUA.

SBneHue 3neKTpoMarHuTHONW MHAYKIUU. [loTok BekTopa MmarHuTHOM MHAYKIMU. DJIC MHAYKIMH. 3aKOH 3JE€KTPOMAarHUTHON MHIYKIMH
®dapanes. Buxpesoe anexkrpuueckoe noiue. Toku Dyko.

O/1C uHAyKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.



NuayktuBHOCTh. KaTylka MHAYKTUBHOCTH B IIETIH MTOCTOSIHHOTO TOKa. SIBneHne caMonHayKuuu. 3J1C caMOMHIYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuyeckue ycTpoHCTBA U TEXHOJIOTUYECKUE MPOIECChl: MHAYKLIMOHHAS MeUb, COJICHOU/I, 3aIIUTa OT IEKTPU3ALMH TeJ MPH IBUKECHUU
B MarHUTHOM M10J1€ 3eMJIH.

Hemoncmpayuu.

Halmntonenue siBiieHUs 3JIEKTPOMArHUTHOM UHTYKIIUH.

Uccnenosanue 3aBucumoctu 3/1C HHAYKINUU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

[IpaBuio Jlenna.

[Tanenne marauTa B aJIIlOMUHUAEBON (MEIHOW) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

Hccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIMK OT CKOPOCTU U3MEHEHHS CHIIBI TOKA B LIEIH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

OrnpezenieHre UHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue sBICHUS CAMOUHTYKIUH.

COopka Mozenu NIeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieGanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cuctema. CBoOOIHBIE KONEOAHHUS.

['apmonnueckue konebanus. KuHemMaTudyeckoe ¥ JUHAMHYECKOE OMUCaHHE. ODHEPreTHYeckoe OINucaHue (3aKOH COXpaHEHHs
MEXaHWYECKON HHepruu). BhIBOoI JMHAMHUYECKOTO OMUCAHWS TApPMOHUYECKUX KOJEOAHWM M3 WX DSHEPreTUYECKOro W KHUHEMATHYECKOTO
OTIHCAHUSI.

Amvrmutyga u (dasza konebanuid. CBsi3b aMIUIUTYIbl KoJeOaHUN UCXOAHOW BEIMUYMHBI C aMIUIATyIaMH KoyieOaHUil e€ CKOpPOCTH U
YCKOPEHHS.

[Tepuon n yactora xosnebanuid. [leproa ManbpIx CBOOOMHBIX KOJIEOAHHI MaTeMaTHYECKOro MasTHUKA. [lepron cBOOOAHBIX KOJeOaHMt
MPY>KWUHHOTO MasITHUKA.

[TonsTe o 3aryxarmomux KojeOaHusx. BeiHyxkaeHHble KoneOaHus. Pezonanc. Pe3oHancHas kpuBas. BnusiHme 3aTyxaHUs Ha BHI
PE30HAHCHOM KPHUBOA. ABTOKONICOAHMUS.

TexHU4YeCKHe yCTPOMCTBA U TEXHOIOTUUECKHE MPOIIECChI: METPOHOM, YacChl, Ka4elld, My3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

Hemoncmpayuu.



3anuck Kojae0aTeNIbHOrO ABUKEHMSL.

HabumroneHne HE3aBUCHMOCTH IIEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMIUIUTYIbI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEpHoJia CBOOOIHBIX KOJICOaHUH OT COMPOTUBIICHHUS.

HccnenoBanue kosieGaHi rpy3a Ha MAaCCUBHOM MPY>KUHE C 11EIbI0 (POPMUPOBAHUS MIPEJICTABICHUH 00 UIealbHON MOJIENN IIPY>KUHHOTO
MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJeOaHHIX Tpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

N3ydeHne 3aKOHOB JABM)KEHHUS TeNa B X0J1€ KoJIeOaHU Ha yIIpyrom IMojBece.

W3y4eHne ABUKEHUS HUTSHOTO MAasTHUKA.

[TpeoOpa3oBaHue 3HEPrUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOINX KOIeOaHuM.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Koneb6arenbHblit KOHTYp. CBOOOAHBIE 3I€KTPOMAarHUTHBIE KOJIEOaHUs B MJiealIbHOM KosiebaTenbHoM KoHType. @opmyina Tomcona. CBs3b
aMIUIMTY/IbI 3apsi/ia KOHAEHCAaTOpa C aMILUTUTYI0M CUJIbI TOKA B KOJIeOATeTbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B U1€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxarolue 3JeKTPOMarHUTHbIe KosieOaHus. BeIHYKI€HHBIE 3JIEeKTPOMarHuTHbIE KOJIeOaHMs..

ITepemeHHbII TOK. MOIIHOCTD EPEMEHHOTO TOKA. AMIUIUTYIHOE M JEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSHKEHUS MIPU PA3IIMYHON
(dbopMe 3aBUCHMOCTH NIEPEMEHHOI0 TOKA OT BPEMEHHU.

CuHyconabHbIN IEpEMEHHBIN TOK. Pe3nucTop, KOHAEHCAaTOp U KaTylIKa HHAYKTUBHOCTH B LIETIM CHHYCOUAAILHOTO IEPEMEHHOT0 TOKa.
Pe3onanc TokoB. Pe3oHaHC HANPsIKEHUN.

WneanbHblil Tpanchopmarop. [IponsBoacTBo, nepenada u noTpedaeHue 3EeKTPUIECKON SHEPTUH.

DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE dNEKTpodHepruu. KynpTypa UCIOoIb30BaHUS 3JIEKTPOIHEPTUHU B TIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOHCTBAa W TEXHOJOTMYECKHE IMPOLECCHl: 3JIEKTPUYECKUH 3BOHOK, TE€HEpaTop MEepeMEHHOro TOKa, JHMHUU
ANIEKTponepeay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTh 4aCTOThI CBOOOIHBIX KOJ€0aHUM OT MUHAYKTUBHOCTH U EMKOCTH KOHTYpA.



OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogens 371eKTpOMarHUTHOTO I'eHepaTopa.

BrinyxaeHHble CHHYCOUIaTbHbIE KOJIeOaHUsI.

Pe3ucrop, karymika MHIYKTUBHOCTU U KOHJEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc npu 1ocsae10BaTeIbHOM COCIMHEHUH PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH U KOHIEHCATOpa.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCcPopMaTopa.

Mopeinb TUHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmMuKym.

Wzyuenue Tpanchopmaropa.

HccenenoBanue nepeMeHHOr0 TOKa 4epes3 MOCIIEN0BATEIbHO COCINHEHHBIE KOHEHCATOP, KATYIIKY U PE3UCTOP.

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B IIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBLE 60JIHbL.

MexaHuueckre BOJIHBI, YCIOBHUS MX pacrpocTpaHeHus. [lonmepeunsle u mpojosibHble BOJNHBI. llepuon, cKOpoCcTh pacnpoCTpaHEHHUS U
JulnHA BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH: OTPAXKEHUE, MpEJIOMIICHHE, UHTepPepeHIUs U TUPPAKLIUSL.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHHE OKPYKAOLIEH CPEbI.

ONEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBHSI M3JIY4YEHMs 3JIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTaluss BEKTOPOB B AJIEKTPOMATrHUTHOU
BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaXKeHUE, MPEeIOMIICHHUE, MOJISIpU3alius, HHTephepeHIHs U AUu(paKIHsL.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paInoOCBA3H U TeJeBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHnueckue ycTpoicTBa M MPaKTUUYECKOE NMPUMEHEHHUE: MY3bIKAJIIBHBIE MHCTPYMEHTHI, pajiap, paJuoNpuEMHUK, TEIEBU30p, aHTEHHA,
teneoH, CBU-neus, ynbTpa3BykoBas TUarHOCTHKA B TEXHUKE U MEIUIIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

Habmroienue orpaskeHus: ¥ NpeaoMIIeHHUS] MEXaHUUECKHUX BOJIH.



Habmonenue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KeHUE, MPEIOMIICHHE, ospu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHuUs: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pacIpOCTpaHEHUE CBETA B OAHOPOAHOU cpeze. JIyd cBera. ToueuHbI ICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKoHbI OTpaskeHus cBeta. [locTpoenue nzodpakeHuit B miockom 3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI TpeloMIICHHS cBeTa. AOCOMIOTHBIM ToOKa3zarenb mpeiaomieHus. OTHOCUTENBHBIM MOKa3aTelb
npesomiieHus. 110cTOSIHCTBO 4acTOTHI CBETa U COOTHOILIEHUE JJIMH BOJIH IIPU MEPEX0JI€ MOHOXPOMATUYECKOTO0 CBETA Yepe3 IpaHully paszelna
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

ITontHOE BHyTpeHHEe oTpakeHue. IIpenenbHbIil yroi MoJIHOro BHYTPEHHETO OTPAKEHUS.

Cobupatoniue u paccenBaromiye JUH3bL. ToHKasg nuH3a. POKYCHOE pPAaCCTOSHHME M ONTHYECKass CHUjla TOHKON JMH3bI. 3aBUCHUMOCTH
(OKYCHOTO pacCTOSIHUS TOHKOM cpeprnyecKoil JTMH3bI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTeNs MPeIoMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

XoJ mydva, MPOUIEIIEro JUH3Y M0/ MPOU3BOJIBHBIM YIJIOM K €€ IllaBHOW onTHueckoi ocH. [TocTpoenue n3o0pakeHuii TOUKU U OTpe3Ka
psIMOM B COOMpPAOIIMX M pACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspematomias cnocoOHocTh. ['11a3 Kak onTuyeckas cucrema.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBast ontuka. Murepdepenuus cBera. KorepeHTHble HMCTOYHMKH. YCJIOBUS HAOMIOJACHHS MAaKCUMyMOB M MHHMMYMOB B
UHTEP(PEPEHIIMOHHOM KapTUHE OT ABYX KOT€PEHTHBIX HCTOYHUKOB. [IprMepsl Kjjaccuueckux HHTepGEPEHIIMOHHBIX CXEM.

Hudpaxus cera. JludpakuronHas pemeérka. Y caoBre HaOMIOASHHS TJIaBHBIX MAKCUMYMOB MIPH MaJ€HUH MOHOXPOMAaTHYECKOTO CBETa
Ha TU(PAKIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHUyeckue yCTpOHCTBa U TEXHOJIOTMYECKHE MPOLECChl: OYKH, JIyIa, MEePUCKO, (oToanmapar, MUKPOCKOI, MPOEKIIMOHHBIN anmapar,
MIPOCBETJICHUE ONTHUKH, BOJOKOHHAs ONTHKA, JU(PPAKIIMOHHAS PEIIETKA.



Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue peioMIIEHUs CBETA.

HaOroneHue nosiHOro BHyTpeHHEro oTpakeHus. Mojens cBeToBoJa.

HccnenoBanne Xx0/1a CBETOBBIX ITYYKOB Ye€pe3 IIOCKONAPAIIICIIBHYIO IUIACTUHY U IPU3MY.
HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIInm CBeTa.

HaOnronenne nBeTOB TOHKHUX IUIEHOK.

Habmonenne nudpaxnuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaGnronenue nudpakiimOHHOTO CIIEKTPA.

HaGnronenue nucnepcuu cBeTta.

Habumronenue nonsipusanuu cBera.

[TpuMmeHeHre NoaIPOUI0B ISl U3YUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

M3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KUIKUX JIMH3).
H3mepeHne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tony4yenne n300paXkeHUs B CCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yeHnue n3o0paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCcKONMUEeCKUX CHCTEM.

Hab6monenne nudpakumn, uHTepEepeHIINN U MOJIIPU3aLUU CBETA.

W3y4eHne noaspu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.
N3yuenne naTephEepeHIINy Ja3epHOro N3IYYEeHUs Ha BYX LIEIAX.

Hab6nronenue aucnepcun.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPa.

W3mepeHue IMHBI CBETOBON BOJIHBI.

[Tony4yeHue ciekTpa U3TydeHHs CBETOAMOAA TP OMOIIH TU(PAKIIMOHHOHN PEIETKY.
Pasnen 6. OcHOBBI crIeMAJILHON TEOPUHM OTHOCUTEJIBHOCTH.

I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. [10CTynaThl crienManbHON TEOPUHA OTHOCUTEIIBHOCTH.



[TpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanus Jlopenua. YcioBue mpuuuHHOCTH. OTHOCHUTEIBHOCTH OJIHOBPEMEHHOCTH.
3aMmeyIeHHe BpEMEHU U COKPAILEHUE JJIUHBL.

OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTUILIBI.

CBs13b Macchl € SHEPTUEN U UMITYIBCOM PENSATUBUCTCKOM YaCTHUIIbI. DHEPTHUs MOKOSL.

TexHUuyecKkue yCTpONUCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: CITYTHUKOBBIE TPUEMHUKH, YCKOPUTENHU 3aPSKEHHBIX YACTHII.

Y4eHn4eckuii SKCIIEpUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Onpeznenenne UMITYJIbCA ¥ SHEPTHH PEIATUBUCTCKUX YacTull (1o GoTtorpadusiM TPEKOB 3apsHKEHHBIX YaCTHI] B MATHUTHOM T10J1€).

Paznean 7. KBantoBas pusuka.

Tema 1. KopnycKkynapnuo-60ino80il 0yaiusm.

PaBHOBecHOE TeII0BOE M3MydeHHE (M3TyUCHHE a0COMIOTHO YE€PHOTO Tela). 3aKoH cMenieHus Buna. ['mnoresa [Tnanka o kBaHTax.

@OTOHBL. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddexr. Onbitel A. I'. CroneroBa. 3akoHbsl Qorodddexrta. YpaBHenue DiHmrTerHa ans ¢otorddekra. «KpacHas rpanunar
dotoaddekra.

JlaBneHue cBeTa (B 4aCTHOCTH, /IaBJIEHUE CBETA Ha a0COJIIOTHO MOTJIOUIAIONIYI0 U a0COIOTHO OTPa)Karollylo MOBEpXHOCTh). OmnbiThl I1.
H. JleGenena.

BonnoBele cBoiicTBa yactuil. Bonnsl e bpoins. [Inuna BonHsl ge bpoiins u pazmMepsl 00JacTH JTOKATU3AIUK IBHXKYILIEHCS 4aCTULIBI.
KopmyckynsapHo-BoiaHOBO# nyanu3m. Audpakius 371eKTPOHOB Ha KpHCTalIax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHHs HeonpenenéHHocTe ['eitzendepra.

TexHuuyeckue YCTpOICTBA M TEXHOJIOTMYECKHE IPOLECCHl: CHEKTPOMETP, (HOTO3NEMEHT, (OTOAATYMK, TYHHEIbHBIH MMKPOCKOII,
COJIHEeYHast 6aTapest, CBETOAHO/.

Hemoncmpayuu.

®dotor( ekt Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

Hccnenoanue 3aKk0HOB BHEHTHETO poTOdPdeKTa.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TOJIYITPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

HccnenoBanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA Yepe3 CBETOANO/ OT HAIPSIKEHHUSI.

Tema 2. @usuka amoma.



OnbITHI O UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas mogens atoma Pesepdopra.

[Tocrynater bopa. M3nydenue u noriomnienre (GOTOHOB MPHU MEPEX0/Ie aToMa C OHOTO YPOBHS SHEPTHH HA JAPYTOM.
Bunel criektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOAOPOA.

CrnoHTaHHOE U BBIHYK/JEHHOE U3yuyeHue ceera. Jlazep.

TexHUuyeckue yCTpOHCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: CIIEKTPAIbHBIN aHau3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIM KOMITBIOTEDP.
Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Hab6nronenne nuHeHvaThIX CIIEKTPOB.

YCTpoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILL.

Ornipezenienne IJTMHBI BOJIHBI JIA3EPHOTO U3TYYCHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Habmroienue nuHeivyaToro cexkTpa.

HccnenoBanue crieKTpa pa3pekKeHHOro aTOMapHOro BOAOPO/Ia U U3MepeHue nocTossHHon Punbepra.

Tema 3. usuxka amommno20 A0pa u 371eMeHMAPHBLIX YaACHUY,.

Hyxnonnas monens sinpa I'eiizen6epra—Banenko. 3apsy siapa. MaccoBoe uucio aiapa. M3oromnsl.
PannoaktuBHOCTh. Anb(a-pacna. DIeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnai. ['aMma-usnyueHue.

3aKOH paJMOaKTUBHOIO pacmnajna. PaauoakTtuBHble wH30TONBl B mpupofe. CBoMCTBa HOHM3UPYIOLIETO H3JIydeHUs. BnusHue
PaAMOAaKTUBHOCTH Ha XUBbIE OpraHu3Mbl. EcTecTBeHHbIN (OH n3nyueHus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT Macchl sapa.

ﬂ,[[epHBIe pCaKkIuu. I[eJ'IeHI/Ie " CHUHTEC3 SA1EP. ﬂz[epHHe PCAKTOPHI. HpO6J’IeMH YIpaBJIACMOTO TCPMOSAACPHOI'O CUHTE3A. DKOJIOTUYECKHE
ACIICKTHI pa3BUTHUA HﬂepHOﬁ OHCPI'CTHUKHU.

MGTOI[I)I PErucCTpainvi 1 UCCICAOBAHUA 3JICMCHTAPHBIX YaCTHUII.

@®yHIaMeHTalbHble B3auMojelcTBUs. bapuonbl, me30Hbl U JenToHbl. IlpencraBnenne o CranpapTHoW Monenu. KBapk-TitooHHas

MOZCIIb aIPpOHOB.

®usuka 3a npeaenamu CtannapTHoN Mojenu. TEMHast MaTepust U TEMHas SHEPIHSL.
EnuncTBO dusnyeckoil KapTUHBI MUpa.

TexHUUecKre yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETpP, KaMepa BHIIbCOHa, SIIEPHBIA PEAKTOp, TEPMOSAEPHBIN pEaKkTop,
aToMHas 6oM0a, MAarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paguoakTUBHOTO (POHA C MCIIOJIb30BAHUEM JI03UMETPA.



Wzyuenue nornouieHus 0eTa-4acTUl] aTlOMUHHAEM.

Pa3nen 8. DjieMeHTBHI AaCTPOHOMUM U ACTPOPU3UKH.

Oranbl pa3BuTHS acTpoHOMHH. [IpUKIagHOE M MHPOBO33PEHYECKOE 3HAYCHHE ACTPOHOMHH. [IpUMEHMMOCTh 3aKOHOB (DM3HMKHU s
00BSICHEHUS PUPOJIBI KOCMUYECKHX O0BEKTOB.

MeTtop1 acTpoHOMHYECKUX HccheaoBaHni. COBpeMEHHbIE ONTHYECKHE TEIECKOIIbI, paAHOTEIECKOIIbI, BHEATMOC(EepHask aCTPOHOMHUS.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUAMUMOE JABHKCHUE.

Conneynas cucrtema.

Counniie. ConHeyHas akTUBHOCTh. Microunuk sHeprun CosHua u 3BE371.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKU. /lmarpaMma «CHEKTpaJbHBIA KJIACC — CBETHUMOCTbY». 3BE3/bl INIABHOM MOCIEAOBATEIbHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTbY JIJIsl 3BE3]T TI1aBHOM MOCeI0BaTeIbHOCTH. BHyTpeHHee cTtpoenue 38€31. COBpeMEHHBIE IPEICTABICHUS O
IPOUCXOXKAEHUHU U 3BoIoLMU CoslHIA U 3BE3/. DTalbl KU3HU 3BE3 L.

Mneunsiii [yt — Hama [Manaktuka. [lonoxenue m aBuxenue ConHua B ['amaktuke. Tunbl ranaktuk. PagvoranakTuku U KBaszaphl.
YeEpHble IBIPHI B sipax ralaKkTHK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa66ma. Pazoeranue ranakruk. Teopus Bonbinoro B3peiBa. PennkToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmonenus 38€3qH0r0 HEOa HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN JIJIs1 OTIPEACIICHUS TIOJIOKECHUS
HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3/1Msi CEeBEPHOTO MOMyIIAPUs U IPKUE 3BE3IBI.

Habmtonenus B Teneckon JIyHbl, TIaHeT, TYMAaHHOCTEH U 3BE3THBIX CKOTICHUH.

Du3nYecKU MPAKTUKYM.

Cnioco06b1 n3MepeHust PU3NUECKUX BEJIMYUH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CUCTEM. AOCOIOTHBIE U OTHOCUTENIbHBIC TTOTPENTHOCTH U3MEPEHUH (u3nueckux BelnurH. OleHKa TpaHull TOTPEITHOCTEH.

[TpoBeneHne KOCBEHHBIX M3MEPEHUI, UCCIEeIOBAaHUI 3aBUCUMOCTEN (DU3MUECKUX BEIMYMH, TPOBEpKa MPEJIOKEHHBIX TUIIOTE3 (BBIOOD
U3 paboT, OMMCAHHBIX B TEMATHYECKHUX pa3jienaX «YUeHUYECKHI SKCIIEPUMEHT, J1a00paTopHbIe pabOThI, TPAKTHKYM)).

O0o001marouiee moBTOpeHHUeE.

O06oOmenne W cUCTeMaTH3alMs COJAEp)KaHUS pa3fenoB kypca «MexaHukay, «MonekynspHas QuU3HKa W TEPMOJIHMHAMHUKAY,
«OnekrponuHamuka», «Komebanuss ¥ BONHBD, «OCHOBBI CHEIHAIBLHOM TEOPUU OTHOCUTEIBHOCTHY, «KBaHTOBas ¢usnkay, «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢usuku 1 acTpOHOMHM B SKOHOMHYECKOU, TEXHOJIOTUYECKON, COIMATILHON M 3TUYECKOU cdepax NeATeTbHOCTH YeIOBEKa, POb U
MeCTO (PU3UKM U aCTPOHOMHMH B COBPEMEHHOW HaydyHOM KapTHHE MHpa, 3HAU€HHE OMHCATEIbHOW, CUCTEMATU3UPYIOIIEeH, OOBICHUTEIbHON U



MPOrHOCTUYECKON (YHKIMM (hU3nUecKoil Teopuu, poib pusndeckoi Teopur B (GOpMUPOBAHUM MPEICTABICHUNA O GU3NYECKON KapTHHE MUPA,
MeCTO (PM3MYECKON KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O IPUPOJIC.

MexnpeaMeTHbIe CBA3H.

Uzyuenue kypca Gusuku yray0iaéHHOro ypoBHs B 11 kimacce ocymiecTBiseTcs ¢ y4€TOM COJIEpKATebHBIX MEXIPEIMETHBIX CBSI3EH C
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle noHAmMuUA, CA3AHHbIE C U3YUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA: SBICHHE, HAYYHBIH (aKT, TUIIOTE3A,
dusnyeckass BETUYHMHA, 3aKOH, TEOpHUs, HAOJIOJCHUE, DKCIEPHUMEHT, MOJCIHPOBAHUE, MOJENb, HM3MEPEHHE, MOTPEIIHOCTH H3MEPEHUH,
U3MEepUTeIbHbIE MPUOOPDI, U pOBas 1adopaTopus.

Mamemamuka: penieHue CUCTeMbl ypaBHeHUH. TpuroHomerpuyeckue (QyHKIHMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHTE€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKIIMK HA OCU KOOPAMHAT, CIOXKEHUE BEKTOPOB. [Ipon3BOIHEIE 2JIeMEHTAPHBIX ()YHKIIUA.
[Tpu3Haky m0100Us TPEYTOIBHUKOB, ONIPE/ICIICHNE TUIOIIA U TUIOCKUX (Guryp U 00bEMa Tel.

buonozua: snektpuyeckue sBICHUS B KHUBOW MpPUPOJE, KoieOaTeNbHbIE IBUKEHHSI B JKUBOW IMPHUPOJE, IKOJIOTUYECKHE PHUCKHU IPH
MIPOU3BOJCTBE JJIEKTPOIHEPTUM, HJIEKTPOMATHUTHOE 3arpsi3HEHHUE OKPYXKAIOIIEH Cpefbl, YJIbTPa3BYKOBas JUArHOCTUKAa B MEAMIIMHE,
ONTUYECKUE SBJICHUS B )KMBOM IIPUPOJIE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpUCTalLIMYecKas CTPYKTypa TBEPIBIX TeJl, MEXaHU3Mbl OOpa30BaHUS KPUCTAIIIMYECKOU
pPEUIETKY, CIIEKTPAJIbHBIN aHAIU3.

T'eozpaghusa: marHUTHBIE MTONIIOCA 3€MIIH, 3aJ7I€KU MAaTHUTHBIX PYA, HOTOCHEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: NpUMEHEHUE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, DJIEKTPOABUTATENb SIKOOM, TEHEpaTrop MEPEeMEHHOro TOKa,
WHIYKIIMOHHAsI TIeYb, JIMHUM SJEKTPONepenad, 3JIEKTPOABUTATENb, pajap, PaJAUONpPUEMHHK, TEJEeBH30p, aHTeHHa, TenedoH, CBU-mneus,
yIbTPa3BYKOBasi TUATHOCTHKA B TEXHUKE, MPOCKIMOHHBIN ammapar, BOJOKOHHAs OMNTHKA, CONMHEYHas Oarapes, CIIyTHHUKOBBIE MPUEMHUKH,
sJIEpHAsi YHEPTETUKA U DKOJIOTUUECKUE aCIIEKTHI €€ Pa3BUTHSL.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOTPAMMBI 110 ®U3UKE HA VYPOBHE CPEIHEI'O OBHIETO
OBPA3OBAHUAJIIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS yyeOHOro npeamera «®Pu3nka» JOHKHBI OTpa)kaTh FTOTOBHOCTh M CIIOCOOHOCTH OOYyYarOUIUXCS
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JWYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHUEHTAIHMH, MO3UTHBHBIX BHYTPEHHHUX
yOeXAeHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHNE KUZHEHHOTO OIBITA U OMbITA ACSITETFHOCTH
B [IPOLIECCE pEeATU3ALMY OCHOBHBIX HAIIPABJIECHUM BOCIIMTATEILHON IEATEIbHOCTH, B TOM YHCIIE B YACTH:

rPaskIAHCKOIr0 BOCIIUTAHUSA:



¢ c(hOPMHUPOBAHHOCTD I'PAXKTAHCKON TO3ULIUU 00YYAIOLIET0OCS KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOT0O O0IIEeCTBa;
® [IPUHATUE TPATUIIMOHHBIX O0IIEYEIOBEUYECKUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;
®OTOBHOCTh BECTH COBMECTHYIO [ESTEIBHOCTh B MHTEpecax TIpPaXJaHCKOrO OOIIEeCTBa, YYacTBOBAaTh B CAMOYIPABICHHH B
00pa3oBaTeIbHON OpraHu3aluH;
® yMEHHUE B3aUMOACHCTBOBATD C COIIMATILHBIMU HMHCTUTYTaMHU B COOTBETCTBHHU C UX (QYHKIUSMHU U Ha3HAUCHHEM;
© TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOM IEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUS:
¢ c(hOPMUPOBAHHOCTH POCCHICKOM TPa’KAAHCKON UICHTUYHOCTH, TATPUOTH3MA;
® [[EHHOCTHOE OTHOIIEHUE K FOCY1apCTBEHHBIM CUMBOJIaM, IOCTHIKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
¢ c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO TIOBEACHUS;
© CIIOCOOHOCTh OIIGHHMBATh CHUTYallUI0 M NPUHUMATh OCO3HAHHBIC DELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOIO;
® OCO3HAHME JTMYHOIO BKJIa/la B IOCTPOCHUE YCTOHYMBOIO Oy IyILIEro.
ICTETHYECKOr0 BOCTIMTAHUA:
© 3CTETHUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAs SCTETUKY HaAyYHOT'O TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKe.
TPYAOBOI'0 BOCIIMTAHMSA:
e HTEpPEC K paszIu4HbIM chepam NpodeccrnoHalbHON AEesTeNbHOCTH, B TOM YHCJE CBA3aHHBIM C (DU3MKOM M TEXHUKOHW, yMeHue
COBEPINIATh OCO3HAHHBIN BBHIOOP OyayIIel MpoPeccuu U peain30BhIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHbI,
® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M caM000pa30BaHMIO B 001acTH (PU3UKHU HA MIPOTSKEHUH BCEH KU3HU.
IKOJOTHYECKOr0 BOCTIMTAHUSA:
e c(hopMHPOBAHHOCTH IKOJIOTUYECKOHN KYIbTYPhI, OCO3HAHUE TTI00aTBHOI0 XapaKkTepa SKOJIOrHUYECKUX IpobieM;
® [UIAHUPOBAHUE U OCYLIECTBICHUE ACUCTBUI B OKPYKAIOIIEH Cpeie Ha OCHOBE 3HAHUS LIEJEH YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;
® pacUIMpPEHHE OTbITA ACATEIbHOCTH HKOJOTHUECKON HAPABICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUH 110 (PU3HKE.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
¢ chopMHPOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3NUECKON HAYKH;
®0CO3HAaHWE IEHHOCTH HAY4YHOH JEesATEeTbHOCTH, TOTOBHOCTH B TIpOLIECCe H3YUYEHHUS (U3MKH OCYIIECTBIATH IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI



ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBrble Jornyeckue 1eHCTBHUA:
® CaMOCTOSTENIBHO (POPMYITMPOBATH U aKTYaIM3UPOBATH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
® OIIPEIENIATh LEIH JEATENbHOCTH, 3a1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHIKCHHUS,
® BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEYHS B pacCCMaTPUBAEMbIX (PU3MUECKUX SIBICHUSX;
e pa3pabaThIBaTh IUIaH PELICHUs MPOOIEMbl ¢ YIETOM aHAIN3a UMEIOILUXCA MaTepHAIIbHBIX U HEMAaTepUANIbHBIX PECYPCOB;
® BHOCUTbH KOPPEKTUBBI B JIEATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM, OLIEHUBATh PUCKH I1OCIIECTBUI EATEIbHOCTH;
® KOOPAMHUPOBATH U BBIMIOJIHATH pabOTY B YCIOBHSIX PEATBHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;
® pa3BUBATh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KHU3HEHHBIX TPOOIeM.
ba3oBble nccienoBarejbckme 1eiCTBUSA:
® BJIaJIETh HAYYHOI TEPMUHOJIOTUEH, KIIFOUEBBIMH MMOHATUSAMYU U METOAAMHU (PU3HUECKON HAYKU;
® BJIaJICTh HABBIKAMH Y4eOHO-MCCIIEIOBATEIbCKONW M TMPOCKTHOW JESTeIHHOCTH B 00JacTh (PU3WKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELICHUS 3a1a4 GU3NUYECKOT0 COAECpKAHUs, IPUMEHEHHUIO PAa3IUUYHbIX METOJI0B IIO3HAHNUS;
® BJIQJIETh BUJIaMU JESTEIbHOCTH 10 MOJYyYEHUIO HOBOI'O 3HAHMS, €0 MHTEPIIPETALUU, IPEOOPa30BaHUIO U MPUMEHEHUIO B Pa3IMUYHbBIX
y4eOHBIX CUTYaIUsIX, B TOM YHCIIE IPU CO3JaHUH YUE€OHBIX IIPOEKTOB B 00JIaCTH (PU3UKH;
® BBISIBJISITh [IPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJM3UpPOBaTh 3a/lady, BBIABUIATh TUIOTE3Y €€ pelleHus, HaXOAUTh apryMEHThI JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh IApAaMETPbl U KPUTEPUH PEILICHUS;
® AHAJIM3UPOBATH IOJIYUEHHBIE B XOJ€ PEIICHUs 3a/aul pe3ysbTaThl, KPUTUYECKU OLIEHHWBATHh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH
V3MEHEHHUE B HOBBIX YCIIOBUSX;
® CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JEATEIbHOCTH, B TOM YHCIIE PU U3YYEHUU PU3UKH;
® 1aBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;
® yMETh IEPEHOCUTH 3HAaHUS MO (PU3MKE B IPAKTUUECKYIO 00I1ACTh HKUZHEACSITEIbHOCTH;
® yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MIPEIMETOB,;
® BBIJIBUTaTh HOBBIE UJEH, IIPEIaraTh OPUTMHAIbHBIE TIOXO0/bI U PELICHMS;
® CTaBUTb MPOOJIEMBI U 3a/1a4H, IOIYCKAIOIINE albTepHATUBHbBIC PEILICHHS.
Pabora ¢ nnopmanmeii:
®BJA/IETh HABBIKAMU TMOJNY4YeHHMS HH(QOpManuu (QU3NUECKOT0 COAEP)KAaHUS U3 MCTOYHMKOB pa3HBIX THUIIOB, CAMOCTOSITENBHO
OCYILECTBIISATh MOUCK, aHAJIN3, CUCTEMAaTU3allMI0 U MHTEPIIPETALNI0 MH(DOPMAIIK Pa3IMYHbIX BUJOB U (OPM MPEICTABICHHUS;
® OIICHUBATh JIOCTOBEPHOCTH UH(OPMAIIIH;



® ICTIOJIB30BATh CPEACTBA MH(OPMAIIMOHHBIX W KOMMYHHUKALMOHHBIX TEXHOJOTUH B PEIICHHMH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3aIMOHHBIX 3aJa4 C COOJI0JEHHEM TpPeOOBaHUN HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TMTHMEHBI, pecypcocOepexeHus,
NPaBOBBIX U TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301MacHOCTH;

® cO3/1aBaTh TEKCThl (PM3MUYECKOTO COIECpPXKAHUS B Pa3IM4YHBIX QopmaTax ¢ y4ETOM HazHadeHHs] WH(OpPMALMM U LEJNEeBOH ayJUuTOPHH,
BBIOMpAsi ONITUMANIBHYIO ()OPMY IPEACTABICHUS U BU3yaIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

® OCYILIECTBIIATH OOIIEHUE HA YPOKax (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

® pPacro3HaBaTh NMPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYaTh KOH(GIUKTHL;

® pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

® [IOHUMATh U UCIOJIB30BATh MPEUMYILIECTBA KOMAaHAHON M MHIMBUYaJIbHOU PabOTHI;

® BEIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBHI C YIETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH Ka)IOTO WiIeHA KOJICKTUBA,;

® [[pUHUMATh LE€IM COBMECTHOM J1€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH AEUCTBUS MO €€ JTOCTUKEHUIO: COCTaBIAThH IIAaH
JEICTBUI, pacpeieNiaTh POIH ¢ y4ETOM MHEHUN YYJaCTHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM paboTHI;

® OIICHMBATh KAUYECTBO CBOETO BKJIAJIa M KAXKI0TO YYaCTHHKA KOMaH/IbI B OOIIHIA pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPHSIM;

e [Ipe/1JIaraTh HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MO3ULIMK HOBU3HBI, OPUTMHAILHOCTHU, IPAKTUYECKON 3HAUNMOCTH;

® OCYUIECTBJIATH IO3UTUBHOE CTPATETHYECKOE IOBEJCHHE B Pa3IMYHBIX CHUTYyalUsIX, IPOSBISATH TBOPYECTBO M BOOOpakeHUE, ObITH
WHUIUATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIC y4eOHbIE el CTBUSA
Camoopranusanus:

® CaMOCTOSITEJIBHO OCYLIECTBIIATh MO3HABATENbHYIO JEATEILHOCTh B 00JACTH (PM3UKU U aCTPOHOMHUH, BBISBIATH NMPOOJIEMBI, CTABUTH U
(dbopMynHupoBaTh COOCTBEHHBIE 331a4H;

® CaMOCTOSITEIBHO COCTaBIIATh IUIAH PEIICHUs PAcUETHBIX U KaYeCTBEHHBIX 3ajay, TUIaH BHIOJHEHUS MPAKTHUYECKOM paboThl ¢ y4€TOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTECHHUIA;

® 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

® pacUIMpATh paMKH Y4eOHOI0 IpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTeHUH;

e JIeJ1aTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €0, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32 PEILICHUE;

® OIIEHUBATh MPUOOPETEHHBIH OIBIT;

® CII0COOCTBOBaTh (POPMHUPOBAHUIO U TIPOSIBICHUIO JIPYAMIIMU B 00yacTu (DPU3WKH, TTOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTEIbHBIN U
KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IJMOIIHOHAIbHBIH HHTEJVIEKT:



® 1aBaTh OLICHKY HOBBIM CUTYyAalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIILTATOB LICIISAM;

®BJIAJICTh HABBIKAMH I103HABATEIbHON pe(pIeKCHHM KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHM W MBICIUTENBHBIX IPOLECCOB, HX
pE3yJIbTaTOB U OCHOBAHUI;

® CTI0JIH30BATh MPUEMBI peIeKCUH AJISl OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

® yMETb OLICHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKCHUIO;

® [IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IIPU AHAJIN3E PE3yJIbTaTOB ACATEIbHOCTH;

® [I[PUHUMATh ce0sl, IOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

® [[PUHUMATh MOTUBBI X apTyMEHTHI IPYIUX [IPU aHAIU3€ PE3YIbTATOB ACIATEIbHOCTH;

® [IPU3HABAThH CBOE MPABO U IPABO JPYTUX HA OLUIMOKU.

B npouecce nocTukeHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS HpPOTrpaMMbl 10 (hu3MKe [Uis ypOBHS CpeaHero oOmiero oOpa3oBaHUS Y
00y4aroMXCsl COBEPILIEHCTBYETCS SMOIIMOHATIbHBINA MHTEIIEKT, IPEANOIaralouifi copMrUpOBaHHOCTD:

® CaMOCO3HaHUs, BKIIIOYAOLIETr0 CIIOCOOHOCTh OHUMATh CBOE SMOLIMOHATIBHOE COCTOSIHUE, BUJIETh HAIIPABICHUS Pa3BUTHUSI COOCTBEHHOM
OIMOIMOHAIBHON c(epbl, OBITh YBEPEHHBIM B ceOe;

® CaMOPETYJIMPOBAHUS, BKJIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHE IPHUHMMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIIOCOOHOCTb
aJaNTUPOBATHCS K SIMOLMOHATIbHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, ObITH OTKPHITHIM HOBOMY;

® BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpeMJIEHME K JIOCTHXKEHUIO LEIM M YCHexXy, ONTHMHU3M, HWHHULIHUATUBHOCTb, yMEHHUE
JIEMCTBOBATH, UCXOIS M3 CBOMX BO3MOKHOCTEM;

® SMIIaTHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh AMOLIMOHAIIBHOE COCTOSIHUE JPYTUX, YUUTHIBATh €r0 IMPHU OCYLIECTBIEHUU OOLICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

® COI[MAJIbHBIX HaBBIKOB, BKIIFOUAIOIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOILLIEHUS C JPYTHMH JIIOJbMH, 3a00TUTHCS, MPOSIBISITH HHTEPEC U
paspematb KOH()IUKTHI.

ITPEJMETHBIE PE3YJIbTATEI

K konny obyuenus B 10 knacce npeAMeTHbIE pE3yIbTaThl HA YIIIyOJIEHHOM yPOBHE JOJKHBI OTpakaTh c(hOPMUPOBAHHOCTD y 00YUarOIIUXCS
YMEHHM:

® [IOHUMATh pOJib (PU3UKH B SKOHOMHYECKOH, TEXHOJOTHYECKOW, IKOJIOTMYECKOW, COLMAIbHOM M 3TUYECKON cdepax nesTelIbHOCTH
YeJ0BEKa, pOJib M MECTO (U3UKUM B COBPEMEHHOM HayyHOW KapTUHE MHUpA, 3HAUYEHUE ONMCATENIbHOW, CHCTEMAaTHU3UPYIOLIEH,



OOBSCHUTENBHON U MPOTHOCTHYECKOH (QYHKIMH (PU3MIECKON TEOPUN — MEXaHUKH, MOJICKYISIPHON (DPU3UKU U TEPMOAMHAMUKH, POJIb
¢du3nveckoit Teopun B HOpMUPOBAHUU NPECTABICHUN O (PU3NIECKOI KapTHHE MHUPA;

® pa3IMyaTh YCIOBHS HPUMEHUMOCTH MOAENel (pU3MYECKHUX TeNl M MPOLECCOB (SBIEHHI): HHEpIHAIbHAs CUCTeMa OTCYETa, AOCOIIOTHO
TBEPJIOE TENO, MarepuajbHas TOYKa, PAaBHOYCKOPEHHOE J[BWXKEHHE, CBOOOJIHOE IMajeHue, abComoTHO ympyras aedopmarus,
a0COIOTHO ympyroe u aOCOJIOTHO HEYNPYroe CTOJIKHOBCHHMS, MOJIENHU ra3a, JKUAKOCTH M TBEPAOrO (KPUCTAIMYECKOTO) Tela,
U/ICANIbHBIN ra3, TOYEUHBIN 3apsii, OJHOPOIHOE IEKTPUIECKOE MOJIE;

® pa3nMuaTh yCIoBHs (TPaHUIBI, 00IACTH) NMPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IMOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX
3aKOHOB M OT'PAaHWYEHHOCTb MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AaHATM3MPOBAaTh W OOBSICHATH MEXAaHMUYECKHE IIPOLECCHl W SIBICHMS, HCIOJb3YS OCHOBHBIC ITOJIOKEHUS W 3aKOHBI MEXaHUKHU
(OTHOCHTENTBHOCTH MEXaHWYECKOTO JIBIKEHHUS, POPMYJIbl KHHEMAaTHKH PABHOYCKOPEHHOTO JIBHXKEHUS, TpeoOpazoBanus [ anmuies st
CKOPOCTH ¥ TepeMeIIeHus, 3aKOoHbl HBIOTOHA, MPUHIMI OTHOCHUTENBHOCTH ['amuiesi, 3aKOH BCEMHUPHOTO TSTOTCHHS, 3aKOHBI
COXpaHEHHsI UMITYJIbCa M MEXaHHUECKOW SHEPTHH, CBSA3b paOOTHI CHIIBI C H3MEHEHUEM MEXaHHUECKOW SHEPTHH, YCIOBHS PAaBHOBECHUS
TBEPAOTO Tena), MPH STOM HCIIOIH30BATh MATEMATHUECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS MPUMEHUMOCTH (DPU3UUECKHX
3aKOHOB: IpeoOpa3oBaHuii [amuiiesi, BTOPOro M TpeThero 3aKOHOB HEBIOTOHA, 3aKOHOB COXPAaHEHHUS UMITYJIbCA M MEXaHHYECKON
SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHUS,

® AaHATM3UPOBATh M OOBSACHATH TEIUIOBBIE MPOIECCHl W SIBJICHUS, MCHOJB3Ys OCcHOBHBEIE mojoxeHuss MKT u 3aKkoHBI MOJEKYIAPHOI
GU3UKN W TEPMOIWHAMUKH (CBS3b NABJICHUS HACATHHOTO Ta3a CO CpeAHEH KHHETHUYECKOW SHEprHel TEIUIOBOTO IBMKCHUS U
KOHIIEHTpPALMEH ero MoJIeKyJ, CBA3b TeMIepaTyphl BELIECTBA CO CPETHEH KMHETUUECKOM SHEpriel TeII0BOro IBMKEHUS €ro YacTHIL,
CBSI3b JABJICHMS UJEAJIBHOTO ra3za ¢ KOHIIEHTpaluel MOJIEKYNl U ero TeMIeparypoi, ypaBHeHue Menpaeneesa—KanelipoHa, nepBblii
3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHUS YHEPTUHU B TEIUIOBBIX MPOIIEccax), IPU 3TOM HCIOIh30BATh MATEMAaTHIECKOE BBIPAKEHHE
3aKOHOB, YKa3bIBaTh YCIIOBUS PUMEHUMOCTH yYpaBHEeHUs MenaeneeBa—KnaneiipoHa;

® AHAJIM3UPOBAaTh M OOBSACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJIb3ysd OCHOBHBIC IOJIOKEHUS M 3aKOHBI 3JIEKTPOJMHAMHUKHU (3aKOH
COXpaHEHHsI DIIEKTPUUYECKOTO 3apsna, 3akoH KylloHa, MOTEHIMANTBHOCTH 3JIEKTPOCTATHYECKOTO TMOJS, MPUHIUI CYNEPIO3UIHN
AIIEKTPUUYECKUX TOJIEH, TIPU STOM YKa3bIBasl yCIOBUs MPUMEHUMOCTH 3akoHa KylloHa, a Takke MPaKTUYECKH Ba)KHbIE COOTHOLICHUS:
3akoHbl OMa A ydacTKa LeNu M Ui 3aMKHYTOW »JeKTpudeckoi nenu, 3akoH JDxoyms—Jlenuna, npaBmia Kupxroda, 3akoHbI
®dapanes 15 JIEKTPOTU3A);

® ONHCHIBATh (PU3MUECKUE MPOILIECCHI U SBJICHUS, UCTIOIb3Ys BETUUMHBL: MIEpeMELIeHNne, CKOPOCTh, YCKOPEHHUE, UMIYIbC Tela U CUCTEMBI
TEJ, CHWJla, MOMEHT CHJIbI, JaBJICHHE, MOTCHIMAIbHAS JHEPrusi, KMHETHUYECKas SHEPrHsi, MEXaHW4ecKas DHEprus, padoTa CHIIHI,
[IEHTPOCTPEMUTEIFHOE YCKOPEHUE, CHJIA TSHKECTH, CHJIa YIMPYTOCTH, CHJIa TPEHHS, MOIIHOCTh, DHEPTUs B3aMMOJCHCTBHS Tela C
3eMi€ii BOMM3M €€ TIOBEPXHOCTH, SHEPTUsl YIPYToil JeopMaluu NpyKUHbI, KOJIXYECTBO TEIUIOTHI, aDCOIIOTHAs TeMIieparypa Teia,
paboTa B TEepMOJAMHAMHUKE, BHYTPEHHsSI SHEPrHsl HJEaJbHOIO OJHOATOMHOIO rasa, paboTa HIEalbHOrO Ta3a, OTHOCUTENbHas



BJIAXXHOCTh Bo3ayxa, KIIJ[ uaeasbHOTO TEMJIOBOrO JBUTaTelisl; 3JEKTPUYECKOE IM0Jie, HANPSHKEHHOCTh JJIEKTPUUYECKOrO IMOJs,
HaNpsH>KEHHOCTD TOJISE TOYEYHOTO 3apsiia WK 3apsDKEHHOIO [apa B BAKyyME U B JUAJIEKTPHUKE, NOTEHUUA AJIEKTPOCTATUYECKOTO
T0JIs, Pa3HOCTh NOTEHLHUAJIOB, AJIEKTPOJABUKYILAs CUJla, CUJIa TOKA, HAIIPSHKEHNE, MOLHOCTD TOKA, JJIEKTpUYECKasi EMKOCTh MJIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHUWE YYacTKa LENH C IOCIEAOBATEIbHBIM M IMapauleibHBIM COCIUHEHUEM PpE3UCTOPOB, HHEPIus
3JIEKTPUYECKOIO MOJIA KOHAEHCATOPa;

® 00BACHATh OCOOCHHOCTH TPOTEKAHHWS (PU3HUYECKUX SIBJICHHA: MEXaHUUYECKOE JBHKCHHUE, TEIUIOBOEC JIBH)KCHHE YacCTHUIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKEHUE, MUQQy3usi, UCApeHUe, KUIICHHE W KOHACHCAIUS, IJIABICHUE W KPUCTAJUTH3AIHS,
HaIIPABJIEHHOCTh TEIUIONEPENAYH, IEKTPU3ALUS TEII, SKBUNIOTEHIMAIBHOCTD IIOBEPXHOCTH 3aPS)KEHHOTO ITPOBOAHUKA;

® [IPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJTHOW (PU3MYECKOW BEIMUYUHBI OT JAPYTOHM C MCIOJB30BAHUEM MPSIMBIX W3MEPEHUH, IPH dTOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATH PE3YJIBTATHI MOTYICHHON 3aBUCHMOCTH (DM3MYECKHUX BEJIMYMH B BHJIC TPAPHUKOB ¢ yIETOM
a0COIOTHBIX MOTPEITHOCTEN H3MEPEHUH, IeTaTh BHIBOABI IO PE3yIbTaTaM MCCIEI0BAHUS;

® IPOBOJIUTh KOCBEHHBIC HW3MEpPEHHUS (PH3MYECKHX BEJIIMYWH, TPH OTOM BBIOMPATH ONTHMAJBHBIA METOJ HW3MEpPEHHS, OIICHHBATH
a0COJIIOTHBIC U OTHOCHUTEJILHBIE TIOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

® IPOBOAMUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bl: TUIAHUPOBATH HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY,
AQHAJIM3UPOBATH MOJIYUEHHBIE PE3YNIbTAThl U JENATh BBIBOJ O CTATYCE NPEITI0KEHHOU TMIIOTE3bI;

e coOMIOIaTh MpaBuiia 0€30MacHOr0 TpyAa MpH MPOBEACHUH HCCIEIOBAaHUN B paMKax y4eOHOrO SKCIEPUMEHTA, MPAKTUKYMa U y4eOHO-
MCCIIEIOBATENLCKOM U MPOESKTHON AESITENTFHOCTHU C UCIIOIb30BAaHHEM U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;
epemiath pacyE€THHIE 3a/ladydl C SIBHO 3aJaHHOW M HESBHO 3a/JaHHON (U3MYeCKOW MOJENbl0: Ha OCHOBAHMM aHAllM3a YCIOBHS
000CHOBBIBaTh BBIOOP (PU3NYECKON MOJIEH, OTBEUAIOIIe TpeOOBaHUAM 3a/1auH, IPUMEHITh (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJaThl GU3UYECKUX TEOPUH MPHU UCTIOTH30BAHUM MAaTEMAaTHYECKUX METOJIOB PEIICHHS 3a/1a4, TPOBOIUTh pacYEThl HA OCHOBAHUH

HMMEIOIINXCA TAaHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METObI PEHICHUS C YUETOM MOJYYEHHBIX PE3YJIbTaTOB;

e peraTh KaueCTBEHHBIC 3a/1a4uM, TpeOyIolne MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3JesioB Kypca (GU3UKH, a TAaK)Ke MHTETPAIMU 3HAHUHN U3
JIPYTUX TPEIMETOB €CTECTBEHHO-HAY4YHOIO IMKJA: BBICTPAMBATh JIOTMUECKYIO LIEMOYKY PACCYKIECHUN C ONOPOW Ha U3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UYECKHE SBIICHUS;

® ICTIONIb30BAaTh TEOPETUUYECKUE 3HAHUA MJIsi OOBSICHEHHS OCHOBHBIX IMPHUHIIUIIOB PA0OTHl M3MEPUTEIBHBIX MPUOOPOB, TEXHHYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB;

® IPUBOJUTH TMPUMEPHl BKJIAJa POCCUUCKHX M 3apyOCKHBIX Y4YEHBIX-QU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIIECCOB
OKPYKaroIEero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

® AHAJIM3UPOBATh M OIEHUBATh MOCIEACTBHUS OBITOBOW M MPOHM3BOJACTBEHHOH AESITENHLHOCTH YEIOBEKa, CBS3aHHOW C (PU3NYECKUMU
MPOIIECCaMH, C MO3UIIUN IKOJIOTHUECKOI 6€30MacHOCTH, IPEICTABICHUA O PallMOHAIIBHOM IPUPOJIOTNIOIH30BAHIH, a TAKIKE PA3yMHOM
WCITOJIb30BAaHUN JTOCTIKCHUN HAYKH M TEXHOJIOTHH /IS JATBHEHIIIETO pa3BUTHS YE€TTOBEYECKOTO 00IIeCTBa;



® [IPUMEHATh Ppa3IMyYHBIe CHOCOOBI paboThl ¢ wuHpOpMaImeld (U3NYECKOro COAepkKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTHH, IIPU 3TOM HMCII0JIb30BaTh COBPEMEHHbIE NH(POPMALIMOHHBIE TEXHOJIIOTUH 1JIs IOUCKA, NEpepabOTKU U
npeIbiABICHHS Y4eOHOM W HAyYHO-TIOMYJISIPHON MH(pOpPMAIMK, CTPYKTYPUPOBAHHUS U UHTEPIIPETAIMH MH(POPMALIUH, MTOTYYCHHOH U3
Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKU AaHAIM3UPOBATh MOJIYYaeMyr0 MH(POPMALMIO U OLEHHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIUXCs 3HaHUM, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA UH(OopMaIuy;

® [IPOSIBJISITh OPTaHU3AIMOHHBIC M TTO3HABATEIbHBIE YMEHHS CAMOCTOATEIBHOTO MPUOOPETEHUSI HOBBIX 3HAHUH B MPOIECCE BBHITOTHEHHUS
IPOEKTHBIX U Y4eOHO-UCCIIe10BaTEIbCKUX PA0OT;

epaboTaTh B TpyINIE C WCIOJHEHHWEM pa3IMYHBIX COLMANBHBIX pOJICH, IUIAHUPOBaTh PadOTy TPYNIBI, PAllMOHAIBHO PACHPEACIATH
JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYyallUsAX, aJCKBAaTHO OLIEHMBAThb BKJIAJ KaKIOTO U3 YYAaCTHHUKOB TPYIIBI B pELICHHE
paccmaTpuBaeMoi NpoOIeMsl;

® [IPOSIBJIATh MOTUBALUIO K Oy Tylel mpoeccuoHaIbHON AEATENbHOCTH O CIEHUATBHOCTAM (QU3UKO-TEXHUYECKOTO IPOQHIIS.

K xonmy obydenus B 11 knacce npeaMeTHBIC Pe3yIbTaThl HA YIIyOJIEHHOM YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh Yy 00YJArOIIUXCS
YMEHHMN:
® [IOHUMATh POJIb (PU3HKKA B SKOHOMUYECKOW, TEXHOJOTUUYECKOU, COIMAIBHOM U ITUYECKOW cdepax AESTEIbHOCTH YEJIOBEKa, POJIb U
MecTO (PM3MKU B COBPEMEHHOM Hay4yHOW KapTUHE MHpPA, POJIb ACTPOHOMHUH B MPAKTHUECKON JIEATENLHOCTH YEJIOBEKA U JaibHENIIeM
Hay4YHO-TEXHMYECKOM pa3BUTHH, 3HAUEHUE OMMCATENIbHOW, CHUCTEMATU3UPYIOIIEeH, 0OBACHUTEILHON U MPOTHOCTUYECKON (yHKIMH
bu3nUecKoil Teopun — MEKTPOANHAMUKH, CIIEUAILHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKH, POJIb (PU3MUECKON TEOpUH B
(GOpMHUPOBAHUU TPENCTABICHUN O (PU3NYECKOW KapTUHE MHpa, MECTO (U3UYECKOM KapTHUHBI MHpa B OOILEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUIN O IPUPOJIE;
® pa3auyaTh YCJIOBUSA MPUMEHUMOCTH MoJeneld (pU3NYECKUX Tell M MPOLECCOB (SIBICHUN): OAHOPOJHOE 3JEKTPUUECKOE U OJHOPOHOE
MarHuTHOE II0JIs, TapMOHHUYECKHE KOJeOaHUs, MaTeMaTHUYECKUH MasTHHUK, WACaJIbHBIM MPYKUHHBIA MasTHUK, FapMOHHUYECKHE
BOJIHBI, HJI€AJIbHBINA KOJIeOAaTeNbHbIM KOHTYp, TOHKas JINH3a, MOZIEJIeH aToMa, aTOMHOTO A[pa ¥ KBAHTOBOW MOJIENIN CBETA;
e pa3MyaTh yciaoBUs (TPAHHUIBI, OOJACTH) NPUMEHHUMOCTH (PU3UYECKHX 3aKOHOB, MOHMMATh BCeOOIIUil xapakrep (hyHIaMEHTaIbHbBIX
3aKOHOB U OTPAHUYEHHOCTD UCIOIb30BAaHMUS YaCTHBIX 3aKOHOB;
® AHAJIM3UPOBATH M OOBACHATH DJIEKTPOMArHUTHBIE MIPOLIECCHI U SBJICHUS, UCTIONb3Ysl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI 3JIEKTPOIMHAMHUKH
U CHEUHATbHOM TEOpUU OTHOCHUTEIBHOCTH (3aKOH COXpaHEHHUs JJIEKTPUYECKOro 3apsjaa, cuia Amnepa, cuia JlopeHna, 3akoH
3JIEKTPOMarHUTHOW WMHAYKIMH, npaBwio Jlenna, cBsa3p O3/C caMOMHAYKIMH B 3JIEMEHTE JJEKTPUYECKOW ILENMH CO CKOPOCTHIO
M3MEHEHUs CUJIbI TOKA, IOCTYJIAThl CIIEUAIbHON TEOPUH OTHOCUTEIBHOCTH DIHINTEHHA);



® AHAJTM3UPOBATH U OOBICHITH KBAHTOBBIC TIPOIIECCHI U SIBJICHUS, UCTIONB3YS TOJOKEHUS KBAaHTOBOW (DU3MKH (YpaBHEHHE DUHINTSHHA TSI
doroaddekra, mepBrIit U BTOpPOIi MOCTYNAaThl bopa, IPUHIUIT COOTHOIIEHHs HeonpeaenéHHocTel [ eii3endepra, 3akOHbI COXpaHEHUS
3apsIOBOTO U MAaCCOBOTO YHCEJ M SHEPTUU B SACPHBIX PEAKIMSIX, 3aKOH PaIHOaKTHBHOTO Paciaja);

® ONHCHIBATh (DU3MUYECKUE TMPOLECCHl W SBJICHUS, WCIONB3YS BEJIMYUHBL HANPSHKEHHOCTh AJIEKTPHYECKOTO IOJIsA, MOTEHIHAI
AIIEKTPOCTATUYECKOTO TIOJISI, PA3HOCTH MOTCHIIMAJIOB, AIEKTPOABIDKYINAS CHIa, MHAYKIIUS MArHUTHOTO TIOJIsl, MATHUTHBINA TTOTOK, CHJIA
AmMriepa, HMHIYKTUBHOCTb, OJJICKTPOJBIDKYINAS CHJIAa CAMOWHIYKIIMHM, OSHEPTUs MArHUTHOTO TIOJISI TPOBOJAHHKA C TOKOM,
PENSTUBUCTCKAN MMITYJIBC, TTOJIHASI SHEPTHUsl, SHEPTHS MMOKOSI CBOOOIHOW YaCTHIIBI, SHEPTHSI U UMITYJILC ()OTOHA, MACCOBOE YUCIIO H
3apsin siApa, SHEPTHs CBSA3HU S/pa;

® O0BSICHITh OCOOCHHOCTH MPOTEKAHUS PU3MUECKUX SBJICHUN: DJIEKTPOMArHUTHAsT MHIYKIIHSI, CAMOUHIYKI[US, pE30HAHC, UHTEP(EpEHIUs
BOJIH, Iu(pakius, TUCIEpCHUsi, MOJIHOe BHYTpEHHee oTpaxkeHue, Qorosnexrpuueckuil 3pdext (dotorddekr), anpda- u Oera-
pacnasl siiep, raMMa-u3IydeHue saep, GU3ndecKrue IPUHIUIBI CIIEKTPATBHOTO aHAJIN3a U PabOoTHI Jiazepa,;

® OTIPEJICIISITh HATIPABJICHUE HHYKIIMA MarHUTHOTO TOJIsl IIPOBOJTHUKA C TOKOM, CHJIbI AMIiepa u cuitbl JIopeHiia;

® CTPOUTDH U300paKEHKE, CO3/IaBACMOE IIJIOCKUM 3€PKAJIOM, TOHKOH JIMH30M, U PACCUUTHIBATH €T0 XapaKTEPUCTHKH;

® [I[PUMEHSTH OCHOBOIIOJIATAIOIINE aCTPOHOMUYECKHE MOHSTHS, TCOPUU U 3aKOHBI JUIsl aHAIHM3a U OOBSICHEHHS (PU3MUECKUX MPOIECCOB,
NPOMCXOJSIINX B 3BE3/IaX, B 3BE3IAHBIX CHCTEMAaxX, B MEKIAJAKTHUECKOW Cpele; IBMIKCHUS HEOCCHBIX TEJ, 3BOJIOIMU 3BE3N U
Bcenennoii;

® IPOBOJUTH MCCIIEIOBAHHE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HUCIIOJIB30BAHMEM MPSMBIX H3MEPEHUHN, MPH ATOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCUPOBATH PE3YNIbTATHI TOJYYEHHOW 3aBHCHUMOCTH (DM3MUYECKUX BEIUYHMH B BHJIC TPAPHUKOB ¢ YIETOM aOCOFOTHBIX
MOTPEIIHOCTEeN U3MEPEHHI, IeNaTh BBIBOJIBI 110 Pe3yIbTaTaM UCCIEIOBaHMUS,

® [IPOBOJIUTh KOCBEHHBIC HW3MEpPEHUS (PH3UYECKHX BEIMYUH, MPH ITOM BBIOMPATh ONTHUMAIBHBIM METOJI H3MEPEHHUS, OICHUBATH
a0COIOTHBIC U OTHOCUTEIbHBIEC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;

® [IPOBOJIUTH OTIBITHI IO TIPOBEPKE MPEIOKEHHON THIOTE3bI: INIAHUPOBATh IKCIIEPUMEHT, COOUPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY,
aHAIM3UPOBATH MOJTYYCHHBIE PE3YIbTAThI U JIENaTh BEIBOJ O CTATyCe MPEII0KEHHONU TUIOTE3bI;

® OITMCBIBATh METO/TBI ITOTYICHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHHMIA,

® cOOJTIOIaTh MpaBuiIa 0€30TaCHOTO TPy/Ia PH MPOBEICHUH HCCIICIOBAaHUN B paMKax y4eOHOTO SKCIIEPUMEHTA, IPAKTHKYMa U y4eOHO-
HCCJIEIOBATENILCKOM M MPOCKTHON JACSITENFHOCTU C UCIIOIh30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHUS;

e pemiaTh pacuéTHBIC 3a/1a49M C SIBHO 3a/IaHHON M HESIBHO 3aJIaHHOM (DPM3MYCCKOW MOJIENbI0: Ha OCHOBAHHWH aHAJIN3a yCJIOBHS BHIOWPAThH
dbusznueckue MOJeNnu, OTBEYAIIIUe TPeOOBAHMSIM 3a/layd, TPUMEHSTh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl
buU3MYECKUX TEOpUil TPH HKCIONH30BAHUH MAaTEMaTHYECKHMX METOJIOB peIIeHHs 3adad, MPOBOJUTH pPAacu€Thl HA OCHOBAaHUU
UMEIOIIUXCS JTAHHBIX, aHATH3UPOBATEH PE3YJIbTAThl H KOPPEKTHPOBATH METOIBI PEIICHHS ¢ YIETOM IMOTYICHHBIX PE3YJIbTaTOB;



e pemaTh Ka4eCTBEHHbIE 33/1a4M, TpeOyromue NpUMEHEHNs 3HAHUN U3 pa3HbIX Pa3liesioB Kypca (PU3MKH, a TaKKe HHTErpaliy 3HaHUK 13
JpPYruX MPEeIMETOB E€CTECTBEHHO-HAYyYHOI'O ILMKJIA: BBICTPAUBATh JIOTMYECKYIO LEMOYKY PACCYXKIACHUH C OMOPOHM Ha W3Y4YEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHUE SIBICHUS,

® [ICII0JIb30BAaTh TEOPETUYECKHE 3HAHUS IJIi OOBSCHEHUS OCHOBHBIX MPHUHIMIIOB PabOThl M3MEPUTENIbHBIX MPHUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMUYECKUX MPOLIECCOB;

® IPUBOJIUTH TMPUMEPHl BKJIAJa POCCUUCKHX M 3apyOCKHBIX Y4YEHBIX-(QU3UKOB B pa3BUTHE HAyKH, B OOBACHEHHE MPOILIECCOB
OKpPY’KaloIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTH;

® AHAJIM3UPOBATh U OLEHUBATh MOCIEACTBHSI OBITOBOM M TMPOU3BOJICTBEHHOM [EATEIHHOCTH 4YENIOBEKa, CBA3AHHOW C (PU3MUECKUMHU
IIPOLIECCaMH, C IMO3ULIUN IKOJIOTMYECKOM 0€3011acCHOCTH, IPEICTaBICHUN O pallMOHAIBHOM IIPUPO/IONOIb30BaHUY, a TAKKE Pa3yMHOM
MCIOJIb30BAaHUU JOCTIXKEHUN HAYKHU U TEXHOJIOTHA JUIS JAIbHEHUIIET0 pa3BUTHSI YEIOBEYECKOT0 00IIeCTBa;

e [IPUMEHATh Ppa3IMYHBIE CHOCOOBI paboThl ¢ wHpoOpMaueld (U3UYECKOro COMepKAaHUS C HCIOIB30BAHUEM COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH, TIPH ITOM HCIIOJIb30BATh COBPEMEHHbIE WH(OPMALIMOHHBIE TEXHOJIOTHH AJIs TOMCKa, IepepaboTKu U
peIbsBICHNUS Y4eOHOM W HAYYHO-TIOMYISIPHOM HMH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPIpETalui HHPOpMAIIHK, TTOTy4YEeHHOU U3
pa3IMYHBIX MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH IMOJydaeMylo MH(OpPMAIMIO U OLIEHUBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOLINXCS 3HAHUH, TaK U Ha OCHOBE aHaJIl3a UCTOYHUKA NH(OpMaLIUK;

® [IPOSIBJIATH OPraHU3AL[MOHHBIE U TIO3HABATEJIbHbIE YMEHHSI CAMOCTOSATEIBHOIO IPUOOPETEHUSI HOBBIX 3HAaHUN B MPOLIECCE BBIMOIHEHUS
MPOEKTHBIX U y4eOHO-HUCCIEA0BATENbCKUX padoT;

epaboTaTh B IpYINIE C HCIOJHEHHWEM Ppa3JIMYHBIX COLHUAIBHBIX POJeH, IUIaHMpOBaTh pabOTy TPYMIbl, PAlMOHAIBHO PaCHpPEIeNATh
JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYyallUsAX, aJCKBAaTHO OLIEHMBATh BKJIAJ KaXJIOTO U3 YYAaCTHHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoi MpoOIeMsl;

® [IPOSIBJIATh MOTUBALUIO K Oy Tylel mpodeccuoHalIbHON AEATENbHOCTH O CIEHUATBHOCTAM (U3UKO-TEXHUYECKOTO IPOQHIIS.

TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KosmuecTBo yacos
Ne HanmeHnoBaHMe pa3je/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Konrtpoabsnbie IIpakTnueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl

padoThI padoThI

Paznea 1. HAYUHBIA METO/I IO3HAHUS IIPUPO/IbI




1.1 HayuHb1ii MeTo1 MO3HAHUS TIPUPOIBI 6 https://m.edso0.ru/PC1GBZ1VT
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2.1 Kunemarnka 10 https://m.edsoo.ru/BKXFFBIA7
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2.3 Craruka TBEpIIOTO TENa 5 https://m.edsoo.ru/LEOIUJW58
2.4 3aKOHBI COXPaHEHHS B MEXaHUKE 10 https://m.edsoo.ru/IPPU75ZCZ
Hroro mo pazueny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOTICKYIAPHOKHHCTHECKON 15 https://m.edso00.ru/GFRCERILS
TEOPHUH
3.2 Tepmoauaamuka. TemIoBbIe MAIIUHBI 20 https://m.edsoo0.ru/HD3D80061
A .
3.3 IPETATHDIC COCTOMMITE BELECTRa 14 https://m.edsoo.ru/IWB97NGVP
®dazoBbIE IEPEXOBI
Hroro no paszneny 49
Paznen 4. JIEKTPOIUHAMUKA
4.1 ‘ DeKTpUIecKoe mose 24 https://m.edsoo.ru/LFUQRIRSA
4.2 ‘ [TOCTOSIHHBIH IEKTPHUECKUIN TOK 24 https://m.edsoo.ru/WKWL98VW?2
4.3 ‘ Toku B pa3IUYHBIX Cpeiax 6 https://m.edsoo.ru/VLX14U83A
Hroro no pazneny 54
Pa3znen 5. PUBMYECKUM TIPAKTUKYM
5.1 du3HYeCKUil MPaKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
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https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/A4JWDVJ97

Hroro mo pazueny 16
PesepBHOE Bpems 10 https://m.edso0.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB 10 170 g 16
I[MTPOI'PAMME
11 KJIACC
KoanuectBo yacos
HaumenoBaHue pa3iesioB U TeM JuiekTpoHHbIE (HU(pPOBbIE)
Ne ni/m Konrpoabnbsie IIpakruyeckue
MPOrpaMMblI Bcero o0pa3oBaTeJbHbIE PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MaruuTtHoe 1mose 14 https://m.edsoo.ru/8PRHOWUII
1.2 DJeKTpOMarHUTHAsT WHTYKIUS 13 1 https://m.edso0.ru/VQQ38UZXC
Hroro no paszneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHuueckue KojaeOaHust 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DNeKTpOMarHuTHBIE KoJieOaHMs 15 https://m.edsoo.ru/ALLBYV2CT
2.3 MEXHIIECKIE H ICKTPOMATHHTHbIC 10 1 https://m.eds00.ru/RYENOYIC5
BOJIHBI
2.4 Ontuka 25 1 https://m.edso0.ru/0BLJ6NGIR
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBel CTO

5

1

https://m.edsoo.ru/HCX8YPUV4



https://m.edsoo.ru/STRFLE9A2
https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4

Hroro no pazneny

Pasznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckyssipHO-BOJIHOBOH JTyan3m 15 https://m.edso0.ru/S400GCWUJ
4.2 ®dusuka atoma 5 https://m.edso0.ru/ZLJ435GQC
(0]
4.3 VISHIa aTOMHOTO %ipa A 5 https://m.eds00.ru/Q4WLMHSIT
3IIEMEHTAPHBIX YACTHUI]
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEHTBl aCTPOHOMHUU M aCTPOPUIUKU 12 https://m.edsoo.ru/RPXW8WN4N
Hroro no pazgeny 12
Pasznen 6. DUBHUYECKHUN IPAKTUKYM
6.1 dusndeckuii MpakTUKyM 16 16 https://m.edsoo.ru/EL9ALAJIF
Hroro no paszneny 16
Pa3znen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cuctemaru3zanus 1 o0o0meHne
HPEIMETHOTO COACPIKAHUS U OTIbITA
7.1 IEATeNLHOCTH, IPHOOPETEHHOTO IPU 15 https://m.edsoo.ru/PSCGRX7IW
n3y4eHuu kypca pusuku 10 — 11
KJIaCCOB
Hroro no pazneny 15
PesepBHoOe Bpems 10 https://m.edsoo.ru/E65RY9XLB
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

INOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

dusnka — Q)YHHaMeHTaHBHaH
HayKa O IIpupoae

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIe pecypchl

https://m.edso0.ru/4GD12L71X

Hayunblii MeTOT TO3HAHUS U
METO/IbI UCCIETOBAHUS
(bu3nYecKuX SIBICHUN

https://m.edsoo.ru/47JULOILY

DKCIIEpUMEHT U TEOopus B
nporecce NO3HaHUS PUPOIBL.
Habnronenune u SKCepuMenT B
¢buznke

https://m.edso0.ru/RV2VFFZL6

CrniocoOsb1 u3mepeHus
(hbUBUYECKUX BEITUYUH

AOCOII0THAS U OTHOCUTEIIbHAS
IOrpeIIHOCTHU H3MepeHHI>i
(I)I/I3I/ILICCKI/IX BCIMYHMH

MonenupoBanue B pU3UKe.
Ponb 1 MecTo husuku B
(hopMUPOBaHUH COBPEMEHHOM
HAyYHOU KapTUHBI MUPA, B
MIPAKTUYECKON JESITebHOCTU
monen

MexaHn4eCKOe JBHKCHUE.
Cucrema oTcyera.

https://m.edsoo.ru/BKMS7EY Q5

https://m.edso0.ru/K3LOQI3CFT

https://m.edsoo.ru/85PJ5YR4H

https://m.edso0.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

OTHOCHUTEIBLHOCTD
MEXaHHYECKOTrO JBUKEHHS.
[Ipsimast 1 oOpaTHas 3a7a4n
MEXaHHUKH

Pannyc-BekTop maTepuaibHOU
TOYKH, €ro IIPOEKIUU HA OCH
KoopauHar. Tpaekropus.
[Tepemenienue. Ckopocts. Mx
MPOEKLHUU Ha OCH KOOPAUHAT

https://m.edsoo.ru/PEU6JZ20E

PaBHOMEpHOE IPSIMOJIMHEWHOE
neuxkeHue. I'papudeckoe
OIKMCaHHEe PABHOMEPHOIO
IPSIMOJIMHEHHOTO IBUKEHUS

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

13

CrnosxeHue nepemMeieHuii u
ckopoctel. Pemenue 3agau

HepaBHOMepHOE 1BUKEHUE.
MrHoBeHHas1 CKOPOCTb.
VYckopenue. [Ipsamonuneiinoe
JABMKCHUE C ITIOCTOAHHBIM
YCKOpPEHUEM

I'paduueckoe onucanue
MPSIMOJIMHEHHOTO JBUKEHUS C
MTOCTOSIHHBIM YCKOPEHUEM

CBoOoHOE najieHHe.
VYckopeHue cBOOOAHOTO
najeHusl. 3aBUCUMOCTh
KOOp/IMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHH U UX
rpaduxu

https://m.edsoo.ru/YKQTQORS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVY XC8JD



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD

14

JIBm>keHHe Tenna, OpOIIEHHOTO
0] YTJIOM K TOPU30HTY

https://m.edsoo0.ru/W6B8TSPKM

15

KpuBosnHelHOE ABUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
VYri0Bast ¥ IMHEWHAsE CKOPOCT.
IIepuon u yacrora.
IlenTpocTpeMurenbHOE U
IIOJIHOE YCKOPEHHUE

https://m.edso00.ru/SGZQQF5H2

16

17

KonTponbhas padota no teme
"Kunemartuka"

[Tepsriif 3akoH HproTOHA.
WNHepuuanbHble CUCTEMBI
orcuéra. [IpuHnun
OTHOCUTENbHOCTH [ anues.
Heunepuunanbabie cCTEMBI
oTCuéra

https://m.edsoo.ru/DP1XR9HJI

https://m.edso0.ru/8FO42H1L.2

18

19

20

Cuna. PaBHonelicTBYIOIIAS
cuna. Bropoi 3akon HeroToHa.
Macca

B3aumoneicteue ten. Tperuit
3akoH HprotoHa

[IpuHIHMI cyneprno3unuy Cuil.
Pemenue 3aga4 Ha npuMeHeHUE
3akOoHOB HproTOHA

https://m.edso0.ru/2QC075VDL

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBHUBAJIEHTHOCTh
IPABUTALIMOHHOW U HHEPTHOMN
MaccChl

https://m.edsoo.ru/AE40LUZYB



https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB

22

Cuna TsKeCTH M YCKOpEHHE
CBOOOJHOIO Ia/IeHUs

https://m.edso0.ru/36LBC4Z0QJ]

23

JIBm>keHHE HEOSCHBIX TE U UX
HCKYCCTBCHHBIX CITYTHUKOB.
IIepBas kocMHU4eCKask CKOPOCTb.
3akonsl Kemnepa

https://m.edsoo.ru/F756 CAPFB

24

25

26

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. [Ipupoaa u BusI
cu1 TpeHus. [IBuxxenue B
KHUJKOCTHU U Ta3ze ¢ y4ETOM CHIIBI
COIMPOTUBIICHUS CPEIIBI

Jasnenwne. [ mapocratnyeckoe
napienue. Cuiia Apxumena

https://m.edsoo.ru/RVV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

27

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTynarensHoe n
BpalaTeIbHOe IBHKCHHE
TBEPJIOTO Tela

https://m.edsoo.ru/UVIUYVE7Y

28

29

30

MoOMEHT CHITBI OTHOCUTEIBHO
ocu BpauieHus. [1nedo cuibl

CnoxxeHue Cuil, MIPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tela. Y CIIOBUS PaBHOBECUS
TBEpAOTro Tena. Bumbl
paBHOBECHS

Pemenue 3agau

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/VFOEBA878

https://m.edso00.ru/Q3QEPZXMR

31

KonTponbhas pabota no teme
"Munamuka. CTaTuKa TBEPIOTO

https://m.edsoo.ru/41IHS90LZD



https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD

Tema"

32

Nmnynbc maTepuanbHOM TOYKH,
CUCTEMbI MaTepUaAJIbHBIX TOUEK.
LlenTp mMacc cucremsl
MaTrepuaibHbIX TO4eK. Teopema
O JBMKEHHUHM LIEHTPA Macc

https://m.edsoo.ru/3PBMZ3HII

33

34

35

36

Nmnynbe cuibl 1 U3BMEHEHUE
UMITyJIbCa TeJa. 3aKOH
COXpaHEHHUS UMITYJIbCa.
PeaxkTnBHOE ABMKEHIE

MoMeHT umnysbca
MaTepUalbHOW TOYKH.
[IpencraBnenue 0 COXpaHEHUH
MOMCHTA UMITYyJIbCAa B
HCHTPAJBbHBIX IMOJIAX

Pemenue 3agau

Pabora cuiipl Ha MajioM U Ha
KOHEYHOM TIEpEeMEIICHHH.
I'padmueckoe npencraBneHne
paboThI cuiIbl. MOIITHOCTh CHITBI

https://m.edsoo.ru/INJW80116

https://m.edsoo.ru/CHS9DBRA4I

https://m.edso0.ru/224025726M

https://m.edsoo.ru/B7N1YBP1N

37

Kunernueckas sneprus.
Teopema 06 usmeHeHun
KUHETHYECKON SHEpruun
MaTepuaibHON TOUKU

https://m.edsoo.ru/N5SQCCI1EIM

38

ITorennuanabHBIE U
HEeNOoTeHIINaTbHBIE CHIIEL.
[TorenmansHas YHEPTHS.
Bropas xocMuueckast CKOpOCThb

https://m.edsoo0.ru/BHTO9WA4CQ



https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ

39

40

41

Tperbs KOCMUYECKast CKOPOCTb.
CBs13b paboOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPIUU

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHE

bepuynnu nyist uaeansHon
KHUJKOCTH

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHUs B
MexaHuke"

https://m.edso0.ru/66P2WGWS4

https://m.edso0.ru/OIC610G5F

https://m.edso0.ru/SO90PC322

42

Passutne npexacrasnenuii o
npupoe TernoTel. OCHOBHbBIE
nonoxxenuss MKT. uddyzus.
bpoyHOBCKOE 1BMKEHUE

https://m.edso0.ru/0ZTXY71SW

43

CrpoeHnue ra3000pa3HbIX,
KUJIKUX U TBEPIBIX TEIL.
XapakTtep JBUKEHUA U
B3aMMOJIEHCTBHSI YaCTHUI]
BElIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepbl MOJIEKYJIT
(atomoB). KonmaecTBo
BenrecTna. IlocTosHnas
ABoraapo

https://m.edsoo.ru/5FCL7ZUUQO

45

Temneparypa. Termnosoe
paBHoBecue. [Ikana Lenbcust

https://m.edsoo.ru/SDOFUFGIL



https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL

46

Pemenue 3agau

https://m.edsoo.ru/EGRV58D9F

47

48

Nneannubiii ra3. ['a3oBeie
3aKOHBI

YpaBHenue Menpeneena-
Knaneiipona. Pemienue 3amau

https://m.edsoo0.ru/01M0X0OV4B

https://m.edsoo.ru/7RAZ800M4

49

AOcomoTHas Temreparypa.
3akoH J/lanmbToHa

https://m.edso0.ru/27RGL3V1G

50

51

52

I/ISOHpOHCCCH B UACAJIBHOM I'a3¢€
C IIOCTOSHHBIM KOJIMYCCTBOM
BCIICCTBA

I'paduueckoe npeacraBicHre
M30TPOIIECCOB: U30TEpMa,
n30x0pa, n3obapa

OcnosHoe ypaBHenue MKT

https://m.edsoo.ru/UQ9SUVODW

https://m.edsoo.ru/W1HC88PJ4

https://m.edso00.ru/E65TLSWXG

53

54

55

56

Pemenue 3agau

CBs13b a0COTIOTHOM
TeMIIEePaTyphl
TEPMOTUHAMHUYECKON CHCTEMBI
CO CpeIHEN KMHETUYECKOMN
JHEPTHUeH MOCTYMAaTETFHOTO
TEIJIOBOTO ABIYKEHUS €6 YaCTHII

O0001IeHYE ¥ CUCTEMAaTU3 AU

3HaHu# 110 TeMe "OCHOBBI
MKT"

KonTponbHas pabota mo Teme
"OcnHoBsl MKT"

https://m.edsoo.ru/8U427HI1YJ

https://m.edsoo.ru/N6ETZ0LDZ

https://m.edsoo.ru/EDM5ZTZCY

https://m.edsoo0.ru/LTSZA1JQ7

57

TepmoauHaMuueckas cucTema.
3aaHre BHENTHUX YCIOBHM ISt

https://m.edsoo0.ru/4L636LXVZ



https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ

58

59

T cuctemsl. BHeniHue u
BHYTPEHHUE NTapaMETPHI.
[TapameTtpsl T/] cuctemsl Kak
CpelHHE 3HAYECHUS BEJIUYMH,
ONMCHIBAIOIIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hynesoe nauano
TEPMOJUHAMUKHU.
CaMonpoun3BojIbHAsI penaKcarys
TJ1 cucTeMsl K TEIIIOBOMY
PaBHOBECHIO

Mojens uaeaabHOTO Ta3a B

TCPMOAUMHAMHKE. YcnoBus
IIPpUMCHUMOCTH 3TOM MOJCIN

https://m.edsoo.ru/LY MWVLIRP

https://m.edso00.ru/FOQVOQKQS8

60

YpaBHenue Menpeneena-
Kitaneiipona u BeipakeHue JuIst
BHYTPEHHEHN 3HEPTUH

https://m.edsoo.ru/TZJUGWSMZ

61

BeIpaxxenue i1 BHyTpeHHEN
SHEPTUH OJHOATOMHOTIO
MJICaIbHOTO Ta3a.
KBasucrarnueckue u
HECTAaTUYECKUE IPOLECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DnemeHTapHas paboTa B
TepMoanHAMUKe. Berancienue
paboTsl o rpaduKy mporecca
Ha pV-auarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepenada kak crocod
W3MEHEHUs BHYTPEHHEN
sHepruu T/] cucremsr Oe3

https://m.edsoo.ru/BDN5GEKP7



https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7

COBEpILICHHS PabOTHI

64

65

66

KonBek1us, TerionpoBoAHOCTb,
U3Iy4EeHUE

KonuyecTBO TEIIOTHI.
TemnoéMKocTh Tena. Y aenbHas
1 MOJISIpHASI TETUIOEMKOCTH
BeEIeCTBA. Y IeNbHas TEIIoTa
CropaHusi TOTUIMBA

PacuéT xommyecTBa TEIUIOTHI
MpH TeTUionepeaaye

https://m.edso00.ru/QM4T9ETSS8

https://m.edsoo.ru/RQASBFI05

https://m.edsoo.ru/B4NQ2B026

67

INousarue 06 aguadbaTHOM
npouecce. [lepBbIil 3aK0H
TEPMOAMHAMUKH

https://m.edso00.ru/SOXBMXFYN

68

KomnmgecTBo TerioTsl u pabota
KaK MEpbl H3MEHEHUS
BHYTpeHHEN sHepruun T/]
CUCTEMBI

https://m.edsoo.ru/59W3F1X49

69

Bropoii 3akoH TepMOAMHAMUKHI
IUIsl PaBHOBECHBIX H
HEPaBHOBECHBIX ITPOIIECCOB.
HeoOpaTtumocTs IpupoIHBIX
IPOIIECCOB

https://m.edsoo.ru/3BEBSKQ8G

70

71

[IpuHIMIIBI AENCTBUS TEMIOBBIX
mamvH. KITJ]

MaxkcumansHoe 3HaueHue KIIJI,
Huxn Kapno

https://m.edsoo.ru/Z25PJPKKU

https://m.edsoo0.ru/QATFSEQOKO

72
73

Pemrenue 3agau

OKOJIOTMYECKHE aCIIEKThI

https://m.edso00.ru/0Q1IVD6XJT

https://m.edsoo.ru/ZIFEWQ2SV



https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV

HCIIOJIb30BAHHUS TEIJIOBBIX
nsurareneii. TemioBoe
3arpsi3HEHUE OKpYKaroen
Cpebl

74

Pemenue 3agau

https://m.edso00.ru/UYVV9T878

75

76

77

78

O0001IeHre B CUCTEMATH3 AL
3HAHUH I10 TEME
"TepmoauHamuka. TemnnoBbie
MaIIvHb"

KontponbHas paboTa o teme
"Tepmonunamuka. TernaoBbie
MAaIIuHbL"

[TapooOpazoBanue u
KOoHJIeHcalus. VMcnapenue u
KUIIEHHe. Y IebHas TemoTa
napooOpazoBaHUs

HacpIienHbIe 1 HEHACHIIIEHHBIE
napsel. KauectBeHHas
3aBHCUMOCTb IJIOTHOCTH U
JlaBJIEHUs HACBILIEHHOTO Mapa
OT TeMIIEpaTyphl, UX
HE3aBHCUMOCTh OT 00BbEMa
HACBHIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEpaTyphbl
KHTICHUSI OT JTaBJICHUS B
KHUJIKOCTH

https://m.edsoo.ru/AGUOLWI1EB

https://m.edsoo.ru/X4AG7PJVJ]

https://m.edso0.ru/W4505S1GQ

https://m.edsoo0.ru/8I0XNZKD1

79

BrnaxnocTs Bo3ayXa.
AOCOIIOTHAS. 1 OTHOCUTEIbHAS
BIIAYXHOCTH

https://m.edso0.ru/QRONGWOZ8



https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8

80

Pemenue 3agau

https://m.edsoo.ru/PKAPBXZGT

81

TBépnoe Teno.
Kpucrannmuueckue u amopgHbie
Tena. AHU30TPOIUS CBOMCTB
KPHUCTAJIOB

https://m.edsoo.ru/YCMZ29JGZ

82

83

84

85

[InaBneHue U KpuCTaIU3AIH.
VY enapHas TEIIOTA IUIABICHUS.
CyOnmumarust

Jlebopmariu TBEpIOTO TENA.
Pactsxenue u cxxatue. CaBur.
Mopyns FOura. [Ipenen
yrnpyrux aedopmaruii
TennoBoe pacimpenue
KUJKOCTEN U TBEPABIX TEIL.
AHrapMOHM3M TEIJIOBBIX
KoJeOaHui 4acTHUIl BeIlecTBa

[IpeobOpazoBanue sHEpTUU B
(ha3oBbIX Mepexo1ax

https://m.edsoo.ru/WYH1C81KN

https://m.edsoo.ru/961UIDFRU

https://m.edso0.ru/1R17400Q0N

https://m.edsoo.ru/UUJOYTXYF

86
87

VYpaBHeHUE TEIJIOBOTO OanaHca

Pemenue 3agau

https://m.edso00.ru/5CV1IKKTMW

https://m.edsoo.ru/2L7THENBQ2

88

IToBepXHOCTHOE HaATSKEHUE.
Kanmmisapneie sBienus.
JlaBneHue o UCKPUBJIICHHOU
IIOBEPXHOCTBIO KUIKOCTH.
®opmyia Jlamnaca

https://m.edsoo.ru/Z9FYJNI4U

89

O600611eHre U cucTeMaTH3alus
3HaHUU 10 TeMe "ArperaTHbie
cocTosiHuA BemecTBa. Pa3oBble

https://m.edso0.ru/VV3TS29GT9



https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9

nepexopl"”

90

91

92

93

KontponbHas pabora no teme
"ArperaTHble COCTOSIHUS
BeulecTBa. PazoBble nepexoab"”

DnexTpusanus Tea u eé
MPOSIBIICHUS. DIIEKTPUUECKUI
3apsj. [IBa Buaa 31eKTpUUYECKUX
3apsAnoB. [IpoBoHuKY,
TUDJICKTPUKU U
MIOJIYTIPOBOTHUKH

DNeMEeHTapHBIN 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa

B3aumopeiicTBue 3apsios.

Toueunsle 3apsaapl. 3aKOH
Kynona

https://m.edsoo.ru/BTE57DDIP

https://m.edso0.ru/ESV1IQRBVX

https://m.edso0.ru/QJTV6HK70O

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3agau

https://m.edsoo.ru/XCFAV8SHK

95

96

Onektpuueckoe noie. Ero
JENCTBHE HA JIEKTPUYECKUE
3apsbl

HanpsoxkénaocTs
NEKTPUYECKOTO TTOJISL.
[IpoGueIii 3apsn. Jlunun
HANPSKEHHOCTH
ANEKTPUYECKOTO TIOJISL.
OHOPOAHOE IIEKTPUIECKOE
noJie

https://m.edsoo.ru/EF3CUR72W

https://m.edso0.ru/9KBCOFP9X

97

IToreHnmmuaabHOCTH

https://m.edsoo.ru/QJ4AHEF4ATR



https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR

SJICKTPOCTATUYCCKOI'O ITOJIA.
PasHocTh IOTCHIIMAJIOB U
HAIIPs>KCHUEC

98

[ToreHnumanpHas 3HEprus 3apsaa
B 3JIEKTPOCTATUYECKOM TI0JIE.
[Torenuman
3JEKTPOCTATUYECKOTO MO

https://m.edsoo.ru/Y ODNX8N9Z

99

100

101

CBs13b HANPSHKEHHOCTH TIOJIS U
Pa3HOCTHU MOTEHIIUAIOB JIJIS
3JIEKTPOCTATUYECKOTO OIS
[IpuHuun cyneprno3uumn
BJIEKTPUYECKUX MOJIeH

Pemenue 3agau

https://m.edsoo0.ru/SWNQFLP9Y

https://m.edsoo.ru/WS1GYR4I3

https://m.eds00.ru/2630Y5063

102

103

104

105

[Tone Toueunoro 3apsana. [Tome
PaBHOMEPHO 3aPIKEHHOMN
chepsl

[Tone paBHOMEPHO 3apsHKEHHOTO
o o0séMy miapa. [lone
PaBHOMEPHO 3aPSIKEHHOMN
OECKOHEYHOM IITOCKOCTH

[IpoBoaHUKY B
ANEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsAJI0B

JIMDIIEKTPUKY U

MOJIYIIPOBOAHUKHU B
QJICKTPOCTATUYCCKOM I10JIC

https://m.eds00.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edso0.ru/6GVP71B38

https://m.edso0.ru/3G6DWKG2I

106

Konnencarop. D51eKTpoEMKOCTh
KOHJIEHCATOPa. DIEKTPOEMKOCTD

https://m.edso00.ru/GHLGD83X7



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7

IIJIOCKOI'0 KOHACHCATOopa

HapannenLHoe COCOAUHECHUC

107 https://m.edsoo.ru/60WN2ZDH8
KOHJICHCATOPOB

108 llocueropareibhoe cocanHeHHe https://m.eds00.ru/OZ9EPIALY
KOHJICHCATOPOB

109 DHEPIIS 3APTKCHHOTO https://m.edso00.ru/SW376XS21
KOHJICHCATOPA

110 Pemenue 3amau https://m.edsoo.ru/NLHAFI8YY
JIBHIKEHUE 3apSHKEHHOM

111 YaCTHUI[BI B OAHOPOIHOM https://m.edso0.ru/9PGVSYIWG
DIIEKTPUYECKOM I10JI€

112 Pemenue 3amau https://m.edso0.ru/UXILUSMXW
O00011IeHIE U CUCTEMATU3AIUS

113 3HAHUM 110 TEME https://m.edso0.ru/QCIRPYCGA
"JnexTpuueckoe mose"

114 ~ Kourpoibiias pabora o reme https://m.eds00.r/MRQGZBRF?

DNeKTpUYecKoe noie

Cwnia toka. I[TocTOSIHHBINA TOK.

115 Y C/IOBI CYMICCTBOBAMMS https://m.edsoo.ru/L8LE4KUVS
MOCTOSTHHOTO 3JIEKTPUIECKOTO
TOKa
4| .H

116 CTOMHIIC TORA. Tiampioierie https:/m.edso0.ru/RUFC4YTDO
u DJIC

117 | SaKon OMa Ui yuacTka uem. https://m.eds00.ru/64VZXZ2GP
DNEeKTpUUECKOe CONPOTUBIICHHUE
3aBUCHMOCTD COTIPOTHBIICHHS

118 OJTHOPOJ/IHOTO TIPOBOJIHUKA OT https://m.edsoo.ru/KE2FEN35X

€ro AJIMHBI U IJI0IIaau



https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X

MOMNEPCUYHOI0 CCUCHUSA

y,I[GJ'IBHOC COIIPOTHUBJICHUE

119 https://m.edsoo.ru/Y4ZTZRZAI
BemiecTBa. Pemenue 3agau
IlocnenmoBarensHOE,

120 napajie/ibHOe, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHEHHE IMPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX

121 AIIEKTPHUYECKHUX Iienei. [IpaBuia https://m.edsoo.ru/OQHI1PIPRF
Kupxroda

122 Pemenue 3amau https://m.edsoo.ru/LXRB618PO

1p3 ~ DabormadmeKTpitieckoro Toka. https://m.eds00.ru/PLTTBZGPC
3akoH Jlxoyna —Jlenua

124 Pemenue 3amau https://m.edso00.ru/R6JHOGRY6
MOIHOCTB 3JEKTPUUYECKOTO

125 Toka. TemnoBas MOIHOCTb, https://m.edsoo.ru/CONEPSIIH
BbIJIEJIIEMast Ha PE3UCTOPE

126 Pemenue 3agay https://m.eds00.ru/90KODG7HY

127 SAC u piyTpentice https://m.edsoo.ru/MGCEWIVUL
COIPOTHBIJICHUE UCTOYHHUKA TOKA
3akon OMa y1st TOJTHOM

128 (3aMKHYTOM) 3JIEKTPUIECKOM https://m.edsoo.ru/XQP3R9DK4
ETH

129 Pemenne 3amau https://m.edsoo.ru/XDAVLS3JL

130 MOIIHOCTh UCTOYHUKA TOKA https://m.edsoo.ru/OWH20Q5J0S

131 KopoTkoe 3aMbIkanne https://m.edsoo.ru/SWFHKYNVF

132 Konnencarop B 1ienu

IIOCTOSAHHOI'O TOKa



https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF

133

Pemenue 3agau

https://m.edso0.ru/52KZZJPDT

134

135

136

Pewenue 3amau o reme
"IIoCTOSHHBIN IEKTPUUECKUI

TOK

Permrenue 3agad mo reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

Pemenue 3ana4 no teme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

https://m.edso0.ru/5175121DC

https://m.edso0.ru/DX6SFSQ5I

https://m.edsoo.ru/K835E5INT

137

O000111eH1E U CUCTEMATHU3ALIMS
3HaHu# 110 Teme "lIlocTosSHHbBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/WXUI1RUC5

138

139

140

141

KonTponbhas padota no teme
"IToCTOSIHHBIN MEKTPUUYECKUI

TOK"

DnexkTpuyeckas IpOBOJUMOCTb
Pa3IMYHBIX BEIIECTB.
DneKTpUYeCKUi TOK B
MeTainax. CBepXnpoBOIMMOCTb

DNEeKTPUYECKU TOK B
pacTBOpax M pacruiaBax
JIEKTPOIUTOB. 3akoHbl Papanes
IS DIIEKTPOJIN3a

DNEeKTpUYECKH TOK B razax.
Ilna3zma

https://m.edso0.ru/7S4PGOQHP

https://m.edsoo0.ru/DV219CC72

https://m.edso0.ru/36L9OKOEE

https://m.edsoo.ru/MEDWMLCJ6

142

DNeKTpUUECKUN TOK B BaKyyMe.
Bakyymusbie npuOopbl

https://m.edsoo.ru/HNIAJ5B73



https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73

143

DNEeKTPUUYECKHUI TOK B
TIOJTYTIPOBOTHUKAX

https://m.edsoo.ru/56 KAVJECB

144

145

146

147

[TomynpoBOTHUKOBBIE TPUOOPEI

®uU3NYECKU TPAKTUKYM I10
teme "M3mepeHue cuiibl TOKa U
HaMpsHKEHUS B LU
IIOCTOSIHHOT'O TOKa IIPY TOMOIIU
aHAJIOTOBBIX U MU(POBBIX
M3MEPUTENIbHBIX TPUOOPOB" MIn
"3HaKOMCTBO C IU(POBOI
nabopaTopuei 1o hu3ukKe.
[Tpumeps! u3mepeHus
(bu3MYECKUX BEIUYUH MPU
MTOMOIIY KOMITbIOTEPHBIX
TATYNKOB"

Pu3nYecKuil NPaKTUKYM I10
teMe "U3ydyeHue
HEPABHOMEPHOI'O JBUKECHHUS C
LIEJIbI0 ONIPENETICHUS
MTHOBEHHOU CKopocTH"

Pu3nYecKnil NPaKTUKYM I10
teMe "M3mepenne ycKopeHus
IIPY PSIMOJINHEHHOM
PaBHOYCKOPEHHOM JIBHKEHUU
10 HAKJIOHHOW IIJIOCKOCTH" MJIN
"HccnenqoBanne 3aBUCHMOCTH
IyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JIBHKCHHH"

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo.ru/CN3FHCY83

https://m.edso0.ru/70Y40Y610

148

Pu3nYeCcKnil NPAKTUKYM I10

https://m.edsoo.ru/87JADYSZ2



https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2

teMe "M3mepeHne ycKopeHus
CBOOOIHOTO IMageHus" Win
"N3y4yeHue nBH>KEHUS Tela,
OpOIIEHHOTO TOPU30HTAIHHO"

149

150

Pu3NYECKUl IPAKTUKYM 110
teMe "M3yueHue IBUKEHUS Tea
M0 OKPY>KHOCTH C TOCTOSTHHOU
10 MOJIYJIFO CKOPOCThIO" MITH
"UccaenqoBaHue 3aBUCUMOCTH
repro/ia 00paleHus
KOHHYECKOTO MasiTHUKA OT €0
napameTpoB"

Pu3nyUeCKUil NPAKTUKYM I10
teme "M3mepenue
PaBHOJECHCTBYIOLIEH CUIIBI ITPU
JBIKEHUU OpycKa 1o
HAKJIOHHOH IIJTIOCKOCTU" WK
"[IpoBepka runoTessl 0
HE3aBUCHUMOCTH BPEMEHU
JBUKEHUsI OpycKa 1o
HaAKJIOHHOH IIJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €0
Macchel"

https://m.edsoo.ru/DY1D4C16J

https://m.edsoo.ru/ZTOFG6J4U

151

Pu3NYECKUil NPAKTUKYM 110
teme "HccnenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINUX B MPYKUHE U
pEe3nHOBOM 00pasiie, OT UX
nedopmaruu” unu "MUzydenue

https://m.edso0.ru/UL391C40D



https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD

JBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTBIO,
MEPEKUHYTOMN Yepe3 JErKuil
650K"

152

Pu3NYECKUl IPAKTUKYM 110
teme "H3mepenue
kod(durmenTa TpeHus 1o
BEJIMYHHE yTIIOBOTO
Kod(durmenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKCHHSI OpyCKa 1o
HAaKJIOHHOM TUIOCKOCTH €
MEPEMEHHBIM KO3 UITHEHTOM
Tpenus" wnu "M3yuenue
JBUKEHHSI TPy3a Ha BaLy C
TpeHuem'"

https://m.edsoo.ru/78PENYOAZ

153

154

@uU3NYECKUI NPAKTUKYM T10
teMe "HccnenoBanue yciaoBuid
paBHOBECHS TBEPAOTO TEIA,
MMEIOLIETO OCh BpalleHus" 1
"KoHcTpynpoBanue
KPOHIITEHHOB U pacy€T CUII
ynpyroctu" win "M3yuenune
YCTOWYUBOCTHU TBEPAOTO TEIIA,
HMMEIOIIETO TUIOMIA/Ib OMOPHI"

Pu3NYECKUil NPAKTUKYM 10
teMe "M3mepeHne ummnymnnca
T€ja 110 TOPMO3HOMY ITYTH" WM
"U3mepeHue Cutbl TATH,

https://m.edso0.ru/MI0QT27R6

https://m.edsoo.ru/FZ0CNRGTA



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA

CKOPOCTH MOJEIN
ANEKTPOMOOMIISI U MOIIHOCTH
cunel Taru" win "CpaBHEeHHE
W3MEHEHHUS UMITyJIbCca TeJia C
UMIYJbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHus
HMITYJIbCA IIPHU YIPYTOM
B3aUMOJCHCTBUU" WIIN
"N3MepeHue KHHETHUECKON
SHEPrUU TeJla 10 TOPMO3HOMY

yTH

155

156

Pu3NYECKUl NPAKTUKYM 110
teMe "U3yueHue
M30TEPMUYECKOTO MpoIiecca
(peKOMEHTI0BaHO
UCIONIb30BaHue TUGPOBOI
naboparopun)" unu "Hzydenue
M30XOPHOTO Tporecca’ uin
"N3y4yeHne n3o00apHOTO
niporiecca" unu "[IpoBepka
ypaBHEHHUS COCTOSTHUSA"
Pu3nYecKuil NPaKTUKYM I10
teMe "M3mepenne yaenbHon
TEIUIOEMKOCTH" MJIH
"UccnenoBanue nporecca
OCTBIBAHMS BemecTBa' WiIn
"HUccnenoBanne agnabdaTHOTo
npouecca" wim "M3yuenue
B3aMMOCBS3U YHEPTUU

https://m.eds00.ru/T66K4CKZG

https://m.edsoo0.ru/PPBTS0U4D



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D

MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA U
TeMIIepaTypbl KUTICHUS
JKuakocren"”

157

Pu3NYECKUl IPAKTUKYM 110
teme "U3yuenue
3aKOHOMEPHOCTEH HCTIapeHHs
xunkocter" win "M3mepenue
yIIeIbHOU TEIUIOTHI TIaBICHUS
apga" unum "M3ydyenue cBOCTB
HaCBILEHHBIX MapoB" WK
"N3mepenue abCcom0THOMN
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl [1apoB B MTOMEILEHUN".
N3mepenne koadduimerta

MOBCPXHOCTHOT'O HATAXKCHUA

https://m.edsoo.ru/0ZA5PMDQ7

158

@uU3NYECKUI NPAKTUKYM T10
Teme "HaOmronenue
MIpEeBpALICHHS SHEPTUU
3apsHKEHHOI0 KOHIEHCATOpa B
SHEPTUIO U3ITYUECHUS
ceeroauona" uimm "M3yuenue
IIPOTEKAHUS TOKA B IIETIH,
coJieprKalle KoHaeHcarop" win
"Pacnipenenenue pasHoOCTH
MOTEHIIMAJIOB (HAIPSKEHUS)
IIPH TOCJIEI0BATEIEHOM
COCIMHEHUH KOHICHCATOPOB"

https://m.edsoo.ru/5BPTN1YZU

159

@u3nYeCKUil NPAKTUKYM 110

https://m.edsoo.ru/UAIS3VVKE



https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE

160

teme "HccaenoBanue
CMEIIAaHHOTO COeIUHEHUS
pesucropoB" win "M3Mepenue
YACIBHOTO COMPOTHUBIICHHS
MPOBOJHUKOB'" WIIN
"WccmenoBanue 3aBHCUMOCTH
CUJIBI TOKA OT HAMPSHKEHUS 151
JIaMIIbI HaKaJIMBaHuA"

Ou3nYecKuil MPakTUKyM IO
Teme "HaOnronenue
anexkTposuza" win "N3mepenue
3aps/ia OJHOBAJIEHTHOTO HOHA"
nim "Hccnenosanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
teMneparypsl” uin "CHarue
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKU auoaa”

https://m.edso0.ru/72JJ3YC6L

161

PesepubIit ypok. O6006111eHIE 1
cHCTEMAaTH3aIis 3HaHUH 110
TeMme "Kunematuka"

https://m.eds00.ru/LQO93M5SQ

162

Pesepubiil ypok. O6006111eHIE 1
cUCTEeMaTH3aInsI 3HaHUH 110
teme "JIluHamuka"

https://m.eds00.ru/S7TCS1UFMI

163

164

PesepBHelit ypok. O6001IeHNHE 1
cUCTeMaTH3aInsI 3HaHUH 110
teme "Cratuka TBepaoro tema"

PesepBHelit ypok. O6001IeHNE U
cUCcTEeMaTHU3allus 3HAaHHI 110

https://m.edsoo.ru/XVUMKRX6N

https://m.edso00.ru/C37WXULT?2



https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2

TeMe "3aKOHbI COXPAaHEHHUS B
MexaHuke"

165

PesepBHelit ypok. O000IICHHE 1
cUcTeMaTu3alus 3HaHUI 10
Teme "OCHOBBI
MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHeIit ypok. O000IICHHE 1
CHCTEeMaTH3anus 3HaHUH 10
teme "TepMmoauHaMuka.
TemnoBeie MamyHE"

https://m.edsoo.ru/1ZZC67VF1

167

168

169

170

PesepBHrlit ypok. O60011eH1Ee 1
CcHCTeMaTH3anus 3HaHUH 110
Teme "ArperaTHble COCTOSHUS
BeulectBa. PazoBble nepexoab"”

PesepBHelIit ypok. O6001IeHNE 1
cHCTEeMaTHU3allus 3HAaHHU IO
Teme "DnekTpuueckoe mose"”

PesepBHelit ypok. O60011IeHNE 1
CUCTEeMaTH3allusl 3HAaHUI 10
teme "IlocTosHHBIN
ANEKTpUYECKUI TOK"

PesepBHeIit ypok. O6001IeHNE 1
cucTeMaTHu3alus 3HaHUi 1o
TeMe "TOKHM B pa3InUHBIX
cpenax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16

https://m.edsoo0.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE

https://m.edso0.ru/4ANCOULLQOV

https://m.edsoo.ru/WZ02PRIG1



https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero H3ydYeHHsi  00pa3oBaTeJIbHbIC PeCypChl
padoTbI padoThbI

B3anmoaeiicTBre MOCTOSTHHBIX

1 MATHITOB 1 HPOBOHIIOB € 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarHuTHoe MozJe.
['mnore3a Amnepa
Bektop MarHuTHO# MHIYKIINY.

2 Ui cyneprosiun 1 https://m.eds00.ru/0YNNE57SO
MarHMTHBIX ToJIeHd. JInauu
MarHUTHON MHIYKIIUA

3 Martntioe rojte nposoiKa 1 https://m.eds00.ru/F10ASACBX
¢ TokoM. OnbIT Dpcrena

A .

4 Cruza Aviniepa, e Hanpasneriie 1 https://m.eds00.ru/LJEDFSHEN
¥ MOJTYJIb

5 Perrenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[Ipumenenue 3akoHa Ammepa.

6 DNeKTPOU3MEPHUTEIbHBIE 1 https://m.edsoo.ru/5A2ACKSRB
prOOpbI
Cuna Jlopenua, eé
HampaBlIeHUE U MOAYIb.

7 JIBI>KeHHe 3apsHKeHHON 1 https://m.edsoo.ru/6MB8YZ8TN
YaCTHUIIBI B OJHOPOTHOM
MarHMuTHOM TI0JIE
Pemenue 3agau 1 https://m.edsoo.ru/FWURORSOE
Pa6ora cubl Jlopenia 1 https://m.edsoo.ru/MTHD23Z745



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45

10 Pemrenue 3amau https://m.edso0.ru/GH8JAPHBQ
MarznuTHOe II0JI€ B BEIIIECTBE.

11 deppomarHeTuku, napa- u https://m.edsoo.ru/W7HGQBK70
ANaMarHCTukKu
OCHOBHEBIE CBOMCTBA

12 (eppoMArHeTHKOE. https://m.eds00.ru/960J4E47D
IIpumeHeHue
(dbeppomMarHeTuKoB

|3 | Pemenne sazadno Teme https://m.eds00.ru/Q8IGTYNHT

MarxauTtHoe 110J1€

P

14 + CHICHHE 31T TIO TeMe https://m.eds00.ru/MPCUALFIM

MarnutHoe 1101€

SIBneHue IEKTPOMAarHUTHON

15 uHayknuu. [Torok BekTopa https://m.edsoo.ru/V7BSKAU89
MAarHUTHON UHIYKIIHUHA

16 S/1C nHayKIMN https://m.edso00.ru/8TLELGTJZ

17 3aKOH SIEKTPOMArHHTHOH https://m.eds00.ru/7TEOPOGAR3
uHaykiun Oapazes
B

18 HXPEBOE HCKTPHHECKOe https://m.edsoo.ru/IONVHO1INK
noste. Tokn dyko

19 DAL munykun b https://m.eds00.ru/X00I3RAAL
JIBYDKYIIUXCS TIPOBOTHUKAX

20 Pemenue 3agau https://m.edso0.ru/ZZTUBO2GQ

21 [Mpasuio Jlenia https://m.edsoo.ru/GIRNARYL9
WNupykTuBHOCTH. Karyiika

22 WHIYKTUBHOCTH B IIETIH https://m.edsoo.ru/37WBAJCTF

IIOCTOAHHOI'O TOKa



https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF

23

SAsnenue camounaykiuu. IC
CaMOWHTYKITHH

https://m.edso0.ru/99CECGMBH

24

25

26

9Hepm;1 MAarHuTHOI'O I10JIs1
KaTYIIKA C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

Pemrenue 3anau

O00011IeHIE U CUCTEMATHU3ALIIS
3HAHUHU 110 TEME
"OnekTpoauHaMuka'

https://m.edso00.ru/PS4XRHOGS

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/WZCM1SBLO

27

28

29

30

31

KonTponbhas padota no teme
"DnekTpoauHaMuka"

KonebatenpHas cucrema.
CBoOoHBIC KOJTICOaHUS.
I"apmonmueckue KonedaHus

Kunematuueckoe u
TUHAMHYECKOE OIMCAaHUE
KOJIEOATEIbHBIX IBUKEHUI

DHepreTuyeckoe ONMCcaHue.
BrIiBoa TMHAMHUYECKOTO
OTMCaHUS TAPMOHHYECKHUX
KoebaHuii U3 ux
HHEPTETHYECKOTO U
KHHEMATHYECKOTO OITMCAHUS

Ammuutyna u ¢aza konedanui

https://m.edsoo.ru/N9OLKI45Y

https://m.edso0o0.ru/R7D8WGSTQ

https://m.edsoo.ru/GLUGM9A5P

https://m.edsoo.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon u yacTora KoJeOaHUH.
[Teproa ManbIx cBOOOTHBIX
KOJIeOaHUH MaTEMATHIECKOTO
MasTHUKA. [leproa cBo6OTHBIX

https://m.edsoo.ru/BUSUSUF04



https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04

KoJIeOaHUN TPY>KUHHOTO
MasTHHKa

33

34
35

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

ABTOKOJIEOaHUSA

Pemenue 3agau

https://m.edsoo.ru/TGTJTWAUQ

https://m.edsoo.ru/BW1KOUGVP

https://m.edsoo.ru/XPWCJI9CPJ

36

37

38

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

O00011IeHIE U CUCTEMATHU3AIUS
3HAHWH 10 TEME
"Mexannuyeckue koiaeoanusa"
DNeKTpOMarHUTHBIC
xonebanus. KonebareapHbIi
KOHTYP

https://m.edsoo.ru/DAYGBRUYJ

https://m.edsoo0.ru/SV7MHCH10

https://m.edsoo.ru/H5B2WS8APN

39

®opmyna Tomcona. Cs3b
aMIUTUTY/IBI 3apsiia
KOHJICHCATOpa C aMILIUTYI0H
CHJIBI TOKA B KOJeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUS SHEPTUHU B
UeaIbHOM KoJe0aTeTbHOM
KOHTYpE

https://m.edsoo.ru/MMO1P2WQON

41

3aTyxaromue
AJIEKTPOMArHUTHBIE
KoseOaHus. BeiHyX/1eHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

https://m.edsoo.ru/4VHII3UMW



https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW

42

IlepemenHsbli TOK. Pesucrop u
KOHJICHCATOP B LIENN
IIEPEMEHHOT0 TOKa

https://m.eds00.ru/OG6JOHTOD

43

44

45

KaTymKa WHIAYKTUBHOCTU B
LCIHU IIEPEMCHHOT'O TOKa

3akoH OMa J1sl SJIEKTPUUECKOM
LIETIA TTIEPEMEHHOTO TOKA

MOIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOLLEE
3HAYE€HUE CUIIBI TOKA U
HaIpsDKEHUS

https://m.edsoo.ru/6P4EKQ1H7

https://m.edsoo.ru/P1FZDISQV

https://m.edsoo0.ru/6P4CXH152

46

Pe3onanc B asieKTprYecKOn
Lenu

https://m.edsoo.ru/AYQWXESRA

47

48

49

50

Pemenue 3agau

WneanbHblif Tpanchopmartop.
IIponsBoacTBo, nepenava u
noTpeOiIeHne IeKTPUIeCKOil
SHEPrUu

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJCTBE
anekTpo3neprun. Kynerypa
HUCIOJIb30BaHUS
BJIEKTPOIHEPIUU B
MOBCETHEBHON KU3HHU

Pemenue 3agau

https://m.edso0.ru/0OCVLSMIOS

https://m.edsoo.ru/F142U7UQR

https://m.edsoo.ru/UYDMJIDXZW

https://m.edsoo.ru/IR54QM6F2

51

52

Pemrenue 3agau

O0001IeHrE ¥ CUCTEMAaTU3 AU
3HAHUI 10 TEME

https://m.edsoo.ru/7UFPFF3KK

https://m.edsoo.ru/I6YYY79EQ



https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0

"DJIeKTpOMarHuTHbIE
KoJjebanus"

53

54
55

MexaHnudeckue BOJHEL.
XapaKTepUCTUKHU
MEXAaHUYECKHUX BOJIH

CBoiicTBa MEXaHNYECKUX BOJIH

3ByK. XapaKTEepUCTUKH 3ByKa

https://m.edsoo.ru/0P6 YANBXC

https://m.edso0.ru/4S50XKBUX

https://m.edsoo.ru/UEH3ZVKKV

56

57

58

Wudpa3Byk U yInbTpa3ByK.
[IIymoBoe 3arpsi3HeHHE
OKpY>KaroIlEen cpeibl
Pemenue 3agau

DNEeKTPOMarHUTHHIE BOJIHBI.
N3nyuenue
AJIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/24XDNL1P1

https://m.edsoo.ru/SWQQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

59

3Heprm{ BHGKTpOMaFHI/ITHBIX
Boira. CBoiicTBa
3J'I€KTpOMaFHI/ITHI>IX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

61

62

[IIxana 3eKTpOMarHuTHBIX
BOJH. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHUHMIBI paTIUOCBSI3U U
TeneBuaeHus. Paguookamust.
DJIEKTPOMarHuTHOE
3arpsi3HEHUE OKpPYKaromen
CpeIbl

KonTponbHas pabota mo teme
"Konebanus 1 BOTHBI"

https://m.edsoo.ru/RZ8BKEKVL

https://m.edsoo.ru/7KCCHOBN5

https://m.edsoo.ru/NJT16HVEI



https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI

63

Caert. 3aKOH IPSIMOJIMHENHOTO
pacmpocTpaHeHus CBeTa

https://m.edsoo.ru/K56RDTMZWV

64

Pemenne 3anay Ha
IIPUMEHEHHE 3aKOHa
PSIMOJIMHENHOTO
pacIpocTpaHeHus CBETa

https://m.edsoo.ru/3H2YL4R4I

65

66

Ortpaxenue cBera. [Lmockoe
3epkaino. Cdepudeckoe
3epKajio

IIpenomiienue cBera.
AOGCOTIOTHBIN U
OTHOCHTEJIbHBIN [T0KA3aTelNb
npenomienus. [lonnoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yro MoaHOro
BHYTPEHHET0 OTPaKEHUS

https://m.edso00.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR

67

68

69

Pemenue 3anau Ha
MMPUMEHEHUE 3aKOHOB
OTpaXEHUS U TIPEIOMIICHUS
cBeTa

XoJ 1y4en B IpU3Me.
Hucnepcus cera. CoxxHBIN
cocrtaB Oemoro cBera. [{Ber

JInn3bl. @OKYCHOE pacCTOSTHUE
U ONTUYECKAs CUJIa JINH3BI

https://m.edso0.ru/C4D3UDGG4

https://m.edsoo.ru/HYZWS63L.2

https://m.edso0.ru/SXWYEXTXM

70

[Toctpoenue n3obpaxeHuii B
JIMH3aX U UX CUCTEMax.
VYBenuueHue JIMH3bI

https://m.edso00.ru/6SRTDG4V7



https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7

Pemenue 3agau Ha moctpoeHue

71 H300pakEeHUI, TIOyIaeMBIX C https://m.edsoo.ru/YAGCQPWZX
MIOMOIIIBIO JIMH3

72 ['na3 kak ontuveckas cucrema https://m.edsoo.ru/OVMKI19EZ
Pemenue 3anau. [Ipenesnst

73 [IPUMEHUMOCTH https://m.edsoo.ru/OENIDYBRZ
reOMETPUYECKON ONTUKH

74~ CROPOCTE CRETA M METOZH co https://m.eds00.ru/UCGBDSEVT
HU3MEpEHHUS

75 Jlucriepcus cBeta https://m.edsoo.ru/1VIIZOF05

76 Hutepdepeniius cBeta https://m.edso0.ru/ZQB6756KE
KorepeHTHBIE HCTOYHHKH.

77 VenoBus HaOIIOACHNUS https://m.edsoo.ru/HIXX3P5WN
MaKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau https://m.edso00.ru/SX9F3FNP3

79 [Tpumenenne naTEpHEpEeHINN https://m.edso0.ru/111ISQL6DM

80 Judpaxius cBera https://m.edsoo.ru/KPOD2N63D
JudpakionHas pemeTka.

81 VcioBue HaOIIOEHUS https://m.edso0.ru/VV7S3Y95TQ
IJIaBHBIX MaKCHMYMOB

82 Pemenue 3agay https://m.edsoo.ru/LI6LZ3AWE

g3 |OMCPEUHOCTE CRETOBEIX BOTH. https://m.eds00.ru/TWKIKW3NH
[Mosnsipu3anus cBeta

84 Pemenue 3anau https://m.edsoo.ru/766EAF7DL

85 CBeToBbI€ SBJICHHS B IPUPOJIE https://m.edsoo.ru/\VJW9IR3ES8

86 Obobmerre # cHCTeMATHIRIAS https://m.eds00.ru/ZQ1JZ7TMYC

3HaHui mo reme "Onrtuka"



https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC

87

KonrponsHas pabora o Teme
«OnTuka»

https://m.edsoo.ru/WMVM1ARQU

88

['paHu1IBI TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
3aKOHBI JIEKTPOIUHAMUKYU U
MPUHITUI OTHOCUTEIBHOCTH

https://m.edso0.ru/GT085PL4Q

89

90

[ToctynaTel cnenuaibHOM
TEOPUH OTHOCUTEIHHOCTH

[IpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus
Jlopenna. YcioBue
MPUIMHHOCTH.
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHH U
COKpAICHHE JTHHBI

https://m.edso00.ru/S5VL5W7WK

https://m.edsoo.ru/7ZFT X1X84

91

92

93

3Hepr1/151 " UMITYJIbC
peHﬂTHBHCTCKOﬁ HJaCTUIIbI

CBs13b MaccChl C 3HepFI/IeI71 u
HUMITYJIbCOM pCHHTHBHCTCKOﬁ
YaCTHUIIBI. SHCPFI/IH ITOKOsA

PaBHOBecHOE TEILIOBOE
W3J1y4YECHHUE

https://m.edsoo.ru/GPUPDG6117

https://m.edso00.ru/UOC7GTFMG

https://m.edsoo.ru/YWVZA9QOH

94

95

3akoH cMelieHus Buna

T'unmoreza M. Ilimanka o
KkBaHTaX. @OTOHBI

https://m.edsoo.ru/R1JD6DWAM

https://m.edsoo.ru/RW82CY U89

96

DHeprus U UMMIyibC GpoToHa

https://m.edsoo0.ru/14SL1L.0OJ97

97

®otordpdext. OnpiThr A. T

https://m.edsoo.ru/NM4VEIDIM



https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM

CroneroBa. 3aKOHBI
dboTodrddekra

VYpaBueHnue DitHmITeHa s

98 doroaddexra. "Kpacuas https://m.eds00.ru/DOQYSU4GM
rpannna” gotorddexra

99 Aapnerne ceera. Onerrst I1. H. https://m.edso0.ru/I746VP412
JleOGeneBa

100 BonHOBBIE CBOWMCTBA YACTHIL https://m.edsoo.ru/UMEW9AQOCE
Bonnsl ne bponns. nuna

Eboit

101 BOJHBL ZIE HPOHITA 1 pasMepsbl https://m.edsoo.ru/MVA3A30ZQ
00J1aCTH JIOKAIA3auN
JBH>KYILEUCS] YaCTULIBI
K ) .

102 OPIYCRYIAPHOTBOIHOBOR https://m.edsoo.ru/2XMBTMSAQ
Jyaau3M

103~ AWMPPaKUIA MICKTPOHOR Ha https://m.eds00.ru/XH242PNOK
KpHCTa/lIax
Crneuunguka usmepeHuit B

104  MHKpoMUpe. COOTHOMICHIA https://m.edso0.ru/BMLOCWUES
HEOMpeIeIEHHOCTEN
I'eiizenOepra

105 Perrenue rpaduyeckux 3amau https://m.edso00.ru/D207BTWDJ

106 Pemenne pacuéTHbIX 3a1a4 https://m.edsoo.ru/ZUBH25VJV
KonTponbhas padota no

o7 Tema: "Ocromst CTOY, https://m.eds00.ru/U4HQ8CZ90

KopryckyasipHO-BOJTHOBOM

nyanuzm"

j0g | OMBITBI MO HCCICAOBAHMIO https://m.eds00.ru/8MMRTGFK1

cTpoeHus aroMa. [Inanerapnas



https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1

Moenb atoma Pesepdopaa

109

110

[Toctynatel bopa

Bupel cnexktpos. CriekTp
YpOBHEH 3HEprUu aToma
BOZOpOJA

https://m.edsoo.ru/SWV5SUN8J

https://m.edso0.ru/T6T3FTO6Y

111

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTA

https://m.edsoo.ru/WJ95LAO0P

112

113

114

115

Jlazep

Hyxknonnas monens siapa
I'eiizenbepra-lBanenko. 3apsia
Y MacCOBOE YMCIIO sIpa.
M3otonsl. PagoakTUBHOCTH

3aKoH paIMOAKTUBHOTO
pacnana. CBoiicTBa
MOHU3HPYIOUIETO U3ITYUYECHHUS.
Brnusinue pagmnoakTHBHOCTH Ha
KUBBIC OPTaHU3MBI.
Jlosumerpust

OHeprus CBA3U HYKJIOHOB B
anape. Sinepusie cuibl. [legext
Macchl Aapa. S nepHsie
peakuuu. SInepHele peakTophl.
[IpoGnems! ympaBiseMoro
TEPMOSAIEPHOTO CUHTE3A.
DKOJOTHYECKHE aCIeKThI
pa3BUTHSA AJIEPHOMN SHEPTETUKU

https://m.edsoo.ru/CAG7KBIQ7

https://m.edsoo0.ru/JGIMALCVV

https://m.edso0.ru/8QOM2PG4JI

https://m.edsoo.ru/YOQ4MRH2H

116

Meroasl perucTpauny u
HCCIIE0BAHMS DJIEMEHTAPHBIX

https://m.edsoo.ru/1IEJHULHD5



https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5

117

118

yactull. DyHngameHTanbHbIe
B3aUMOJICUCTBUSI. bapuoHsl,
ME30HBI U JIEIITOHBI.
[IpencraBnenue o
CrangaptHoit Mmoaenu. Kapk-
[JIFOOHHAs! MOJIEIb aJJPOHOB

dusmka 3a npeaeiaMu
CrangaptHoit Mmogenu. Témuas
Marepus U TEMHas SHEPTHUS.
EnuncTBO hmzmveckoit
KapTUHBI MUpPa

OTansl Pa3sBUTHUA aCTPOHOMUU.
3HaueHHue ACTPOHOMUHU

https://m.edsoo.ru/A6IW5WE4Z

https://m.edsoo.ru/KG802NR9U

119

[IpuMeHnMOCTB 3aKOHOB
(bu3HKY 715 OOBSICHCHHUS
MIPUPOJIBI KOCMUYECKUX
00BeKTOB. MeTO 1Bl
ACTPOHOMHUYECKUX
HCCIIeJOBaHUM

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI,
BHeaTMoc(epHasi aCTpOHOMUS

https://m.edsoo.ru/KOWWMA4JIE

121

Bun 38é31H0r0 HebAa.
Co3sBe3nus, apKue 3BE3/bI,
IIJIaHETHBI, UX BUAUMOC

B KCHUE

https://m.edso0.ru/TNSS5KWOTY

122

Comnueunas cucrema. CoHize.
CosHeuHast aKTUBHOCTb.
WcTtounuk sneprun ConHua u

https://m.edsoo.ru/UGLWTUXUH



https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH

3BE3

123

124

125

126

3BE3/1b1, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma
"cCreKTpaJIbHBIH Ki1acc —
CBETUMOCTB"

3Be3 bl IIaBHOM
MOCJIEI0BATENLHOCTH

Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE IPEICTaBICHUS
0 MPOUCXOKIACHUU U
sBomtounu CosHIA U 3BE3].
Dtanbl KU3HU 3BE3]T

Mneunsiii [lyTe — Hama
lNanaktuka. THUnsl ragakTuk.
UYEpHsble AbIPEI B sapax
raJlakTUK

https://m.edsoo.ru/1XHH46BIR

https://m.edsoo.ru/IF3STMPI01

https://m.edsoo.ru/Y3MJO6ZTY

https://m.edsoo0.ru/PHTIFZRQV

127

Bcenennas. Paciumpenne
Bceenennoii. 3akon Xao06a.
Teopus bosbioro B3peiBa.
PennkroBoe uznyuenue

https://m.edsoo.ru/UCGDOBD7Y

128

MacmrabHast cTpyKTypa
Bcenennoii. MeraranakTtuka

https://m.edso00.ru/XTCIKOGX4

129

130

Hepemménnsie npobdiaembl
aCTPOHOMHUU

Pu3NYECKUil NPAKTUKYM 10
teme "HccaenoBanue
MardUTHOTO MOJIS ITOCTOSHHBIX
MarHuToB' WIH

https://m.edsoo.ru/WCAIUBA20Q

https://m.edsoo.ru/OJIEYJBSH



https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH

131

132

133

134

135

"UccnenoBanue CBONCTB
(dheppoMaraHeTukoB" WU
"UccneqoBanue AeHCTBUSI
MIOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKoM"

PuU3NYECKU IPAKTUKYM 110
Teme "M3mepeHue cuibl
Awmnepa" wiu "U3zydyenue
3aBUCUMOCTH CHJIBI AMIIEpa OT
CUJIbI TOKA" WK
"OnpeneneHne MarHUTHOM
MHIYKIIMY Ha OCHOBE
nu3MepeHus cuiibl Ammepa"

Ou3nYecKuil MpakTUKyM 1O
TeMe "UccnenoBanue sBieHUsI
AJIEKTPOMArHUTHON UHIYKIUU"
unu "OnpeneneHne HHIYKITUI
BHUXPEBOI0 MarHUTHOTO MOJs"

Pu3nyecKuil NPaKTUKYM 110
teMme "HccaemoBanue SBICHUS
camonnaykiuu'" i "Coopka
MOJIEITH 3JICKTPOMArHUTHOTO
reHeparopa"

Pu3NYECKUil NPAKTUKYM 10
teMe "M3mepenue nepuona
CBOOOIHBIX KOJI€OaHUNI
HUTSHOTO U MPYKUHHOTO
MasiTHUKOB"

Pu3nYecKuil NPaKTUKYM 110

https://m.edso0.ru/567ERZSQT

https://m.edso0.ru/6041U180D

https://m.edsoo.ru/FNW63917S

https://m.edso0o0.ru/GAXGUGIKA

https://m.edsoo.ru/SJ3HWUJFI



https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI

teme "l[IpeoOpazoBanue
SHEPTUU B NPYKUHHOM
MasiTHUKeE"

136

137

138

139

Pu3NYECKUl IPAKTUKYM 110
teMe "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepe3
1oCJIe10BaTeIbHO
COeIMHEHHBIE KOHICHCATOP,
KaTyUIKy ¥ pe3ucTop" Win
"UccnenoBanue pabOThI
HCTOYHUKOB CBETA B LIETIH
[IEPEMEHHOT0 TOKa"

Ou3nYecKuil MPakTUKyM MO
teme "M3yueHue napameTpoB
3BYKOBOM BOJIHBI"

@U3NYECKUI NPAKTUKYM T10
teMe "M3mepenne nokasaTeis
IIPEIOMJIEHUS CTEKIA" WIN
"TTomyuenue n300pakeHus B
CHUCTEME U3 IIJIOCKOTO 3epKajia
Y JTUH3BI"

Pu3nYecKuil NPaKTUKYM I10
teMe "HccnenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHUs OT BellecTBa (Ha
MpUMepe KUJKUX JINH3)" WU
"Uzmepenue GoKycHOTO
PacCTOSHUS PACCENBAIOIINX
nuH3"

https://m.edsoo0.ru/LNOY8MGT9

https://m.edsoo.ru/7TER2Y2WQ

https://m.edsoo.ru/PSFJZF82U

https://m.edso0.ru/Q00Q2UZ8N9



https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

Pu3NYECKUl IPAKTUKYM 110
Teme "HaOmronenue
mudpakuu, UHTephepeHIIun 1
noJjsipusanuu ceera'

https://m.edsoo.ru/RIEYWY7CM

141

142

143

144

145

PuU3NYECKU MPAKTUKYM 110
teMe "OrnpeeneHue UMITyJibca
Y DHEPTUH PEIATUBUCTCKUX
gacTu1l (o pororpadusim
TPEKOB 3aPsKEHHBIX YacTHUIl B
MarHuTHOM TmoJje)"

Pu3NYECKUl NPAKTUKYM 110
Teme "M3mepeHue nocTosHHOM
[1nanka Ha OCHOBE
uccaenoanus horodddexra"
uinu "Uccinenosanue
3aBUCUMOCTH CHJIBI TOKa Yepe3
CBETO/IMO/I OT HANpsKEeHUs"

Pu3nYecKuil NPaKTUKYM I10
teMe "HccnenoBanue criekTpa
pa3pexeHHOro aTOMapHOTo
BOJIOPOJIa ¥ N3MEPEHHE
noctostHHOW Punbepra"

Pu3nYECKUil NPAKTUKYM I10
teme "HccnenoBanue
paanoaKkTUBHOTO (OHA C
HCIOJIb30BaHUEM JO3UMETpa"
i "M3ydeHne norIoneHus
OeTa-4yacTuIl ATFOMUHHEM"

Pu3nYeCcKUil IPAKTUKYM 10

https://m.edsoo0.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXONLN

https://m.edsoo.ru/8PYJEZYB0

https://m.edsoo.ru/C3HI5S5E4

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

teme "HabGmonenus 3BE30H0T0
Heba HEBOOPY)KEHHBIM IJ1a30M
C HCIOJIb30BaHUEM
KOMITHIOTEPHBIX MTPUIIOKEHUN
JUTS OTIPEICIICHHSI TIOJIOKESHHMST
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHEIE
co3Be3usi CeBepHOro
MOJIyLLIApUs U ApKUe 3BE3bI1"
i "HabaroneHus B Teneckon
JlyHbl, mnaHeT, TyMaHHOCTEH U
3BE3QHBIX CKOIJIEHUN"

146

147

148

O00011IeHrE U CHCTEMATHU3ALIHS
3HaHuil. Pone Gusuky u
aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM,
COILIMAJIbHOM U THYECKOM
cdepax AeITeTbHOCTU
yeaoBeKa

O06o011eHne U cucTeMaTU3aIus
3HaHuil. Pone 1 MecTo Qpu3uKu
U aCTPOHOMHUHU B COBPEMEHHOU
Hay4YHOU KapTHUHE MUpa

O06o0011eHne U cucTeMaTU3aIUs
3HaHuil. Pone pusnueckoit
TeopuH B (HOPMUPOBAHUU
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTHHE MHPA, MECTO

https://m.edsoo.ru/ XABKPSEJ3

https://m.edso0.ru/G145HQT3W

https://m.edsoo0.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

¢bu3nvecKoil KapTUHBI MHUpPa B
001IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAyYHbIX
IPEACTAaBICHUN O IPUPOAE

149

O00011IeHIE U CUCTEMATHU3ALIS
3ganui mo reme "Kunemaruka"

https://m.edsoo.ru/34RK44YVZ

150

151

O06001IeHrEe U cUCTEMaTU3 AU
3ganui mo reme "Kunemaruka"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHui 1Mo teme " Jlunamuka"

https://m.edso00.ru/EOD180OXGW

https://m.edsoo.ru/VTOF4UOXU

152

O000111eH1E U CUCTEMATHU3ALIMS
3gaHui 1mo teme "Craruka
TBEpAoro Tema"

https://m.edsoo.ru/AS5CPSEJHX

153

154

155

156

O000111eH1E U CUCTEMATHU3ALIS
3HAHUH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

O0o001IeHNEe U CHCTEMATH3aLIHS
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON
teopun"

O0o001IeHNEe U CHCTEMATH3ALIHS
3HAHUMH T10 TeMe
"TepmonnHamuka. TenaoBbie
MAaIIHE"

O06o0011eHre U cUuCTeMaTHU3aIUs
3HaHUU 10 TeMe "ArperaTHble
coCTOsIHUS BelecTBa. Da3oBble
nepexonpl”

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

https://m.edsoo0.ru/10P456WQO8

https://m.edsoo.ru/VOTG69RUR



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR

157

O00011IeHIE U CUCTEMATHU3ALIS
3HAaHUHU 110 TEME
"Dnektpuueckoe nosie"

https://m.edsoo.ru/76P5KZV5A

158

O00011IeHIE U CUCTEMATHU3ALIS
3ganui mo reMe "TlocTosHHBII
ANEKTpUYECKUH TOK"

https://m.edsoo.ru/86VR2HMRJ

159

160

161

O06001IeHrEe U cUCTEMaTU3 AU
3Hanui mo reme "Toku B
pa3nuyYHbIX cpenax”

O00011IeHIE U CUCTEMATU3AIUS
3HAHWH 110 TeMe "MarauTHoe
nose"

PesepBHblit ypok. O606111eHNE
M CHCTEMAaTH3alis 3HAHUN 110
TeMe "DIJIEKTpOMAarHUTHast
UHIyKUIUs"

https://m.edsoo.ru/ESIK18H3F

https://m.edso0.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7Y

162

Pesepubiil ypok. O60611eHIE
M CHCTEMAaTH3aIis 3HAHUH 110
TeMe "MexaHndecKkue
Konebanus"

https://m.edsoo.ru/3FO7MLKSL

163

PesepBubiil ypok. O60611eHIE
U CUCTEMaTH3alusl 3HAaHUH 110
TeMe "DIJIEKTPOMArHUTHBIE
Kosiebanus"

https://m.edsoo.ru/FM1LEP76S

164

PeseprubIiil ypok. O600611eHIE
M CHCTEMAaTH3aIys 3HAHUH 110
TeMe "MexaHn4uecKue u
3J€KTPOMAarHUTHHIE BOJIHBI"

https://m.edsoo.ru/JDEW35XXF



https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF

165

PesepBHeIit ypok. O6001ICHNE
Y CHCTEMAaTU3allus 3HAHHUI 110
teme "OnTuka"

https://m.edsoo.ru/WJLMATIT6

166

PesepBHeIit ypok. O6001ICHNE
U cucremMarni3anus 3HAHUH 110
teme "OcnoBel CTO"

https://m.edsoo.ru/NB6V3ZB81

167

168

169

170

PesepBubIil ypok. O600611eHIE
Y CUCTEMAaTH3aIHsI 3HAHUH 110
teme "KopnyckyinspHo-
BOJTHOBOM nyanu3m"
PesepBHblit ypok. O606111eHNE
Y CHUCTEMAaTH3alusl 3HAaHUM 110
Teme "®usnka aroma"

PesepBHblit ypok. O606111eHNE
M CHCTEeMaTH3allMsI 3HAHUH 110
Teme "®u3nKa aTOMHOTO siipa
Y 3JIEMEHTapHbIX YacTull"

PesepBHblIit ypok. O60011eHNE
Y CHCTEMAaTU3allus 3HAHUH IO
TeMe "DIeMEHThI
actpouzuxu"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

170

16

https://m.edso0.ru/3G6FJ3FFN

https://m.edsoo.ru/HGF8GQ8A5

https://m.edsoo.ru/3RSUU1P8G

https://m.eds00.ru/GODTDSIRQ



https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbI CpelHero 001ero
o0pa3oBaHus

JleMOHCTpHpOBAaTh Ha TPUMEpPaxX pPOJb U MECTO (HU3UKK B (OPMHPOBAHWU COBPEMEHHOH HAy4YHOH KapTWHBI MHpa, B
Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN ACSATEIBHOCTH JIIOIEN

10.2

10.3

YLII/ITI)IBaTI) FpaHI/IIILI HpI/IMeHeHI/ISI HBYHGHHLIX (1)I/ISI/III€CKI/IX MOZIeHef/'II MaTepI/IaJII)HaSI TOYKa, I/IHepIII/IaJIBHaSI CUCTCMa
orcuéTa, a0COMIOTHO TBEPIOE TEJO, WUACATBHBIM ra3; MOJICIN CTPOSHUS Ta30B, KUIAKOCTCH W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsi]i — IPU peUIeHUH (PU3NUECKUX 3a]a4

Pacrnio3HaBath (usnyeckue sBieHHs (MPOIECCH) M OOBACHATH MX HAa OCHOBE 33aKOHOB MEXAHHMKH, MOJICKYIISIPHO-
KMHETUYECKOW TEOPHH CTPOEHHS BEIIECTBA U DJIEKTPOJMHAMUKU: PAaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSMOIMHEWHOE
JBIKEHUE, CBOOOTHOE TIaZICHUE TEJ, IB)KEHUE 110 OKPY>KHOCTH, MHEPIIHS, B3auMoieicTBre Tel; nuddy3us, OpoyHOBCKOE
JBUKCHHE, CTPOCHUE KUAKOCTEH M TBEPIBIX Tell, U3MEHEHHE 00BEMa Tel NpPH HArpeBaHWH (OXJIAXKIICHUH), TEILIOBOE
paBHOBECHE, WCIApeHHe, KOHACHCAIWsS, IUIABJICHUE, KPHUCTAUTM3ANNs, KHIEHUE, BJIAXXHOCTH BO3yXa, MOBBIIICHHE
JABJICHHS Ta3a MPU €r0 HarpeBaHWH B 3aKPBITOM COCYJIE, CBS3b MEXIY MapaMeTpaMH COCTOSHUS Ta3a B H30IMPOIECCax;
AIIEKTPU3AlUA TN, B3aUMOJICHCTBIE 3apsI0B

104

OnuceIBaTh MEXaHUYECKOE ABWXKCHUC, UCIIOJb3YA (1)1/131/1%01(1/16 BCJIIMYMHBI: KOOpJAWHATA, MyTh, NICPEMCUICHUEC, CKOPOCTD,
YCKOPEHHUE, MacCa TECja, CUJia, UMITYJIBC TCJId, KWHCTUUYCCKAA ODHCPIrUsA, NOTCHUOHWAJIbHAA SHCPTHUA, MCXaHUYICCKas pa60Ta,
MCXaHUYCCKasA MOIIHOCTH, IPU OIIMCAHHWKU IPaBHUIIBHO TPAKTOBATbH q)HSI/ILIGCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYHUH, HX
0003HAYEHUS U CIHUHHUIIBI, HAXOJHUTh q)OpMy.TII)I, CBA3BIBAIOIINEC TaHHYIO (1)1/131/1‘-1601(}7}0 BCJIMYHHY C APYTYMH BEINYNHAMU

10.5

OnuceiBaTh U3yYCHHBIE TETUIOBBIE CBOMCTBA TEIN U TEIUIOBHIE SBJICHMUS, UCIIONB3Ys (PU3NUeCKre BETUYMHBL: JaBJICHUE ra3a,
TeMnepaTypa, CpeaHsAs KUHETHYECKas SHEPrusi XaOTUYECKOTO IBHKEHHUS MOJIEKYJ, CpeIHEKBaapaTU4yHAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrus, padoTa ra3a, Kod(PQPHUIMEHT MOJE3HOTO JCHCTBUS TEIUIOBOTO
JBUTATENS; TIPU ONMWCAHUM TMPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIB3YEMBIX BEIWYHH, UX OOO3HAUEHUS U
€IMHUIIBI, HAXOAUTHh (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (PM3UYECKYIO BETUYNHY C IPYTUMHU BETUINHAM




10.6

10.7

10.8

OnuceiBaTh M3yUEHHBIE OJIIEKTPUYECKHE CBOICTBA BeIIECTBA U JJIEKTPUYECKUE SIBICHUS (MPOLIECCHI), HCIONb3YS
busznyecKkue BEIMYUHBL: SJICKTPUUECKUN 3apsif, IIEKTPUUYECKOE I0JIe, HANpPsLKEHHOCTH IOJISI, MOTEHLIMAJ, Pa3HOCTh
MOTEHLIMAJIOB; IPHU OMHUCAHUU MPABUIBHO TPAKTOBATh (DPU3HUECKUN CMBICI UCHOJB3YEMbBIX BEITUYHMH, UX 0003HAUYEHUS U
€IMHMIIBI; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMH BeIMYMHAMHU

AHATM3UPOBATh (DU3MUECKHUE TMPOIECCHl M SBICHHS, MCMONB3YS (DM3MUECKHE 3aKOHBI M MPUHITUIBI: 3aKOH BCEMHPHOTO
tarotenus, |, |l u Il 3akoHsl HproTOHA, 3aKOH COXpaHEHHS MEXAHMYECKOW SHEPIHH, 3aKOH COXPAHCHHS HMITYJIbCa,
NPUHIUI CYNEPIIO3UIIUN CUJI, TIPUHIUI PABHOMPABUS WHEPIUAIBHBIX CHUCTEM OTCYETA; MOJCKYJISPHO-KUHETUYCCKYIO
TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHbBI, CBSI3b CPEIHEH KUHETUYCCKON SHEPTUM TEIUIOBOTO JBMIKECHHUS MOJICKYI C
a0COJIIOTHOW TeMIepaTypoOH, MEPBbIN 3aKOH TEPMOJNHAMUKH; 3aKOH COXPAHECHHUs JICKTPUUECKOTO 3apsia, 3akoH KyioHa;
IPH OTOM pa3IHyYaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTEeMAaTHYECKOE BBIPAKEHHUE W YCIOBUs (TpaHMIIBI,
00J1aCTH) TPUMEHUMOCTH

OOBSICHATE OCHOBHBIE IIPUHOMUIIBI HeﬁCTBHH MalluH, HpI/I60pOB U TCXHHYCCKHX YCTpOﬁCTB; pa3jindaTrb YCIOBHUA HX
0€30I1aCHOI0 MCITOJIb30BaHUS B HOBCGI[HGBHOI‘/‘I KHN3HU

10.9

BbINOMHATE AKCIEPUMEHTHI MO HCCIEJOBAHMIO (U3NYECKUX SIBJICHHNH M TPOIECCOB C HCIOJIb30BAaHUEM MPAMBIX U
KOCBEHHBIX M3MEpEeHHi; Ipu 3ToM (OopMyIupoBath npoliaeMy (3ajady) U TUIIOTE3y Y4eOHOro SKCIEepUMEHTa, coOuparhb
YCTAHOBKY U3 MPEJIOKEHHOI0 000PYA0BaHMs, TPOBOIUTH OMBIT U (HOPMYIUPOBATH BIBOIbI

10.10

10.11

10.12

OcyHIeCTBJ'ISITI) MMpsAMBIC WU KOCBCHHBIC H3MCPCHUA (1)I/I3I/I'-I€CKI/IX BCJIIMYMH, IIPpHU 3TOM BI)I6I/IpaTI> ONTUMAJIbHBIA CIIOCO0
HU3MCPCHUSA U UCIIOJIB30BATH U3BCCTHBIC MCTOABI OLICHKHU l'IOl'”pGHIHOCTGfI HSMepeHI/IfI

HccnenoBaTh 3aBUCUMOCTH MEXJy (U3NYECKMMHU BEITUYMHAMH C MCIOJIb30BAaHUEM NPSMBIX H3MEPEHUH; MPH ITOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yJabTaThl MOTYYE€HHON 3aBUCUMOCTH (PU3HUECKUX BEIMYUH B BHJIE TAOIUI U
rpaduKoB, IeaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHUS

CO6HIO,Z[8.TB IpaBHjia 0€30I1acHOr0 TpyHda IIpUu MPOBCACHUU HUCCIIeAOBAaHUI B paMKax y‘-IG6H01"O 9KCIICPUMCHTA, y‘-IC6HO-

UCCIICIOBATEIILCKOW W TPOCKTHOW JICSITEIBHOCTH C HCIIOJB30BAaHHEM H3MEPUTEIBHBIX YCTPOWMCTB M J1a0OpaTOpPHOTO
o0opymoBaHus

10.13

Pemarp pacu€THble 3aauu ¢ SIBHO 33JaHHOW (PU3NYECKOM MOJIEIbIO, UCMOB3YS (PU3NYECKUE 3aKOHBI U MPHUHIIMIIBI; Ha
OCHOBE aHallu3a YyCIOBUS 3aJaud BBIOMpATh (DU3HUECKYI0 MOJENb, BBLAEIATh (PU3NYECKHE BEIUYUHBI U (OPMYIHI,
HEoOXoauMBbIe JUIs €€ pelIeHHs, NMPOBOAUTH Pacu€Thl U OLEHHUBATh PEAIbHOCTH IMOJYYEHHOTO 3HAueHHs (PU3NYECKOH
BEJIMYMHBI




Pemrate kxadecTBEeHHBIE 3aga4u: BBICTpaMBATb JIOTHMYCCKH HCIPOTHUBOPCUMBYIO IICIIOYKY paccymneHHﬁ C OHOpOfI Ha

10.14 M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS
Hcnonp3oBath mpu  pemieHHH y4eOHBIX 3aJad COBpPEMEHHBbIE HMH()OPMAIMOHHBIE TEXHOJIOTUH JUIS TIOWCKA,
10.15 CTPYKTYPUPOBAHUS, UHTEPIPETALMH U TPEICTABICHHUS Y4eOHON M HAy4HO-TIOMYJSPHOM MH(pOpMAIMU, TOIYYEHHOW U3
Pa3IMYHBIX UCTOYHUKOB; KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HHPOPMALIUIO
10.16 [TpuBOIUTH IPUMEPHI BKJIa/la POCCUNUCKHUX U 3apyOekKHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, OOBSICHEHHE MPOILIECCOB
' OKPY’KaIOIIeT0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI
Hcnonp30BaTh TeOpeTHYECKHEe 3HaHUA MO (PU3MKEe B MOBCEIHEBHOHN KH3HU JUIsi oOecrieueHuss Oe30macHOCTH MpHU
10.17 oOpaileHun ¢ npubopaMH M TEXHHUUYECKHMMU YCTPOMCTBAMHU, MJiI COXPAHEHHsI 3J0POBbsi U COOIIOJCHHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHHUS B OKPYKAIOIIel cpeie
Pabortate B rpymme ¢ BBITOJHEHHEM pa3IMYHBIX COIUAIBHBIX POJICH, IUIAHUPOBATh PadOTy TPYHIIBI, PALMOHAIHHO
10.18 pacnpenensaTs 0043aHHOCTU M IUIAHUPOBAThH AESITENbHOCTh B HECTAHAAPTHBIX CHUTYalMsX, aJeKBATHO OIICHUBATh BKJIAJl
Ka)KIO0r0 U3 YUaCTHUKOB TPYMIBI B pEeLICHHE pacCMaTpUBaeMoi MpoOIeMbl
11 KJIACC
Kon . .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero oo11ero
TIPOBEPEMOTO o0pa3oBaHus
pe3yJbTara
JleMoHCTpHpOBaTh Ha MpUMEpax poib U MecTo (U3MKM B (POPMHUPOBAHMU COBPEMEHHOH Hay4yHOH KapTWHBI MHpa, B
111 pPa3sBUTHHU COBPEMEHHON TEXHUKHM M TEXHOJOTMH, B MPAKTHUYECKOW NESATEIBHOCTH JIIOJEH, LENIOCTHOCTh U EIMHCTBO
bu3MYECKOI KapTUHBI MUpA
11.2 YYHUTHIBaTh TPAHUIIBI TPUMEHEHUS N3YUEHHBIX (PU3NUCCKAX MOJIENICH: TOUSUHBIN SJICKTPUICCKUAN 3apsil, saepHas MOJIENb
' aToMma, HyKJIOHHAsI MOJIEJIb aTOMHOTO Si/ipa MPH pelieHHH (GU3NIECKHUX 3a/1a9
113 Pacno3naBate Qu3nueckue sBIeHHS (MPOLECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB 3JICKTPOJWHAMHKH U KBAHTOBOM

(1)I/ISI/IKI/II QJICKTpHUYECKAasA MPOBOANUMOCTD, TCIIJIOBOC, CBETOBOC, XUMHUUYCCKOC, MArHUTHOC JIeI\/’ICTBI/ISI TOKa, B331/IMO}1€I710TBH€
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MarHuTOB, JICKTPOMAarHUTHAs WHIYKIHS, JACHCTBHE MArHUTHOTO TOJS HA TPOBOJHHMK C TOKOM M JBIDKYIIHUICS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUST W BOJHBI, NPSMOJIMHEHHOE pPACIpOCTPAHCHHE CBETa, OTPaKEHHE, IPEJIOMIICHUE,
uHTepdepeHIus, nudpakius U TOJApU3AIMSA CBETa, AUCIEpCUs cBera, (orornexkTpudeckuii 3ddekt (portorddexr),
CBETOBOC JIaBJICHHWE, BO3HHUKHOBEHHE JIMHEHYATOrO CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAss W HCKYCCTBEHHAs
pPalOaKTUBHOCTH

OnuceiBaTh U3y4EHHBIE CBOMCTBA BellecTBa (JIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE, DJIEKTPUUYECKYIO0 MPOBOJUMOCTD
pa3IMYHBIX Cpel) U ANEKTPOMArHUTHBIEC SIBJICHUS (IPOIECCHI), UCTIONIB3YS (PU3NUECKIE BEIMUMHBI: AIEKTPUUECKUN 3aps/,
CUJIa TOKa, IEKTPUYECKOE HamNpsKEeHUeE, JEKTPUUECKOEe COMPOTUBIIEHHE, pa3HOCTh moTeHuanos, J/1C, pabora Toka,
WHAYKIHUS MarHUTHOTO Mmojs, cuia Ammepa, cuna JlopeHla, MHIYKTHUBHOCTh KATYIIKH, DHEPIHsl JIEKTPHUYECKOrO U
MarHUTHOTO TIOJI€H, MEepUOJ M YacToTa KojeOaHWil B KoieOaTelbHOM KOHTYpE, 3apsili W CHJIa TOKAa B IpoIecce
TapMOHMYECKUX JJICKTPOMArHUTHBIX KOJIeOaHUM, (POKYCHOE pAacCCTOSHUE M ONTHYECKas CHUJia JIMH3BI, TPH OMHCAHUHU
MPABWJIBHO TPAKTOBATH (PH3UUECKHI CMBICIT UCTIOIB3YEMbBIX BEIHUWH, UX 0003HAYCHHUS U CIUHUIIBI, YKA3bIBATh (POPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BETUYUHY C IPYTUMHU BETUIMHAMU

115

OnuceiBaTh H3Y4YEHHBIE KBAHTOBBIC SIBIEHUS M TPOLECCHI, MCIOJIB3YS (U3UUYECKHE BEJIWYMHBI: CKOPOCTb
AIIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPrus M UMMYJIbC (OTOHA, NEPUO MOTypacnana, SHeprus
CBSA3M AaTOMHBIX SJ€p; NpPU OMNMCAHWM MPAaBWJIBHO TPAKTOBaTh (U3NYECKUI CMBICH HCIIOJIBb3YEMbIX BEJIMYMH, HX
0003Ha4YeHMsI M €IMHULIbI;, YKa3bIBATh (POPMYJIbL, CBSI3bIBAIOIINE JTAaHHYIO (PU3MUECKYIO BETUUHUHY C APYTUMU BETUYMHAMU,
BBIUMCIISTH 3HAaU€HNE (PU3NYECKOMN BETMUMHBI

11.6

AHanu3upoBath (U3NYECKUE MPOLECCHl U SBICHUS, UCTONB3YS (pU3MUeCKHe 3aKOHbI U MPHUHIMILL: 3aK0H OMa, 3aKOHBI
IIOCJIETIOBATEIBHOTO U MApaJIEIbHOTO COEIMHEHMS IPOBOJHUKOB, 3aKOH Jlkoyisa — JIeHna, 3aKOH 2JIEKTPOMAarHUTHOMN
WHIYKIIMU, 3aKOH NPSMOJMHEWHOTO PacCIpOCTPAaHEHUs] CBETAa, 3aKOHBI OTPaXKEHHWs CBETA, 3aKOHBI MPEJIOMIIEHUS CBETA,
ypaBHeHHe DiHITeHA 11 poTodrddexTa, 3aK0OH COXpaHESHUS DHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHMsS] MACCOBOIO YMCIIA, MOCTyNaTsl bopa, 3aKOH pagMOaKTUBHOIO paclana; mpu
9TOM pa3uyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BHIPAKEHHE U YCIOBHS (TpaHUIIBI, 00JIaCcTH)
MIPUMEHUMOCTH

11.7
11.8

OHpeJIeJIHTI) HaITpaBJICHUEC BCKTOPA MHAYKIINW MAarHMuTHOT'O ITOJIA IMMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHJIbI HopeHua

CTpOI/ITB " OIIUChIBATH I/I306pa)KeHI/IC, CO31aBacMoOC IIOCKUM 3CPKAJIOM, TOHKOH JIMH30H

11.9

BremoaHATE OKCIICPUMCHTBI II0 HCCICAOBAHUIO (1)H31/I‘ICCKI/IX SIBIICHUI H mponecCoB C HUCIOJIB30BAHUEM IIPAMBIX H




KOCBEHHBIX M3MEpEHHil; Ipu 3TOM GopMyIupoBath npodiemy (3afady) v TUIIOTe3y Y4eOHOro IKCIEpUMEHTa, coOOupaTh
YCTaHOBKY U3 MPEIJIOKEHHOT0 000pYA0BaHUS, TIPOBOJAUTD OMBIT U POPMYITUPOBATH BHIBO/IbI

11.10

11.11

11.12

OCYH_ICCTBJ'I}ITB MNpsAMBIC U KOCBCHHBLIC H3MCPCHUA (bI/ISI/I‘-IeCKI/IX BCJIMYHH, IIpU 3TOM BBI6I/IpaTB OIITUMAJIBHEIN CIIOCOO
HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKHU HOI‘pGH.IHOCTGfI I/I3M€p€HI/If/'I

I/ICCJ'Ie,I[OBaTI) 3aBUCHMMOCTH (1)I/ISI/ILI€CKI/IX BCJIMYMH C HCIIOJIb30BAHUEM IIPAMBIX HSMCpCHHﬁ; IIpU 9TOM KOHCTPYHUPOBATb
YCTAaHOBKY, q)HKCPIpOBaTL PE3yJIbTAThL HOHy‘lCHHOﬁ 3aBUCHUMOCTH (bHSI/I‘leCKI/IX BCJINMYHUH B BHJC Ta6J'II/II_I n Fpa(bHKOB,
ACJIaTh BBIBOALI 110 PE3yJibTaTaM MCCICAOBAHUA

CO6J'IIO,Z[8.TB IIpaBujIa 0€e3011acHOTO TpyHda IIpu IMPOBEACHUU I/ICCJ'ICI[OBaHI/Iﬁ B paMKax yqe6Hor0 OKCIICpUMCHTA, yqeGHo-

UCCIICIOBATEIILCKOW W TPOCKTHOW JESTEIBHOCTH C HCIOJIB30BAaHHEM H3MEPUTEIBHBIX YCTPOMCTB M J1a0OpaTOPHOTO
o0opynoBaHus

11.13

Pemate pacué€rHble 3a7auu ¢ SBHO 33JaHHON (U3NYECKON MOJIENBIO, UCIOIB3YS (U3NUECKHUE 3aKOHBI M NMPUHIMIGI; Ha
OCHOBE aHajlu3a YCIIOBHMS 3aJauyd BbIOMpaTh (U3MYECKYI0 MOJENb, BBIACIATh (PU3MUECKUE BEIUYMHBI U (QOPMYIIBL,
HeoOXoauMble JUIsl €€ pelleHUs, NMPOBOAUTh pacy€Thl W OLEHMBATH PEALHOCTh IOJYYEHHOIO 3HAYeHUs (U3NUECKOM
BEIINYUHBI

11.14

Pemate kauecTBEHHBIE 3aJauM: BBICTPAWBATh JIOTHYECKH HENPOTHUBOPEUMBYIO LEMOYKY PACCYXICHUM C ONMOpOM Ha
M3y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS

11.15

11.16

Hcnonb3oBaTh MNpH  peUIeHHH Y4eOHBIX 3ajad  COBpPEMEHHble HH(OPMAIMOHHBIE TEXHOJOTHUH Uil TIOMCKa,
CTPYKTYpUPOBAHHUS, MHTEPIPETALIMA U MPEJCTaBICHUs Y4eOHON M HAay4YHO-TIOMYJSpHOW HMH(OpPMALNU, MOJYy4YEHHOU W3
Pa3IUYHbBIX HCTOYHUKOB; KpUTHUECKH aHAIM3UPOBATh MOTy4aeMyto HH(pOpMaLio

O0OBACHATH MMPUHIHUIIBI JEeHCTBUSA MalllvH, HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB; pa3jindaTtb YCJIOBUSA HUX 0e30I1acHOrO
HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HHU

11.17

[TpuBOIUTH MpUMEPHI BKJIaZa POCCUICKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B 00BSICHEHUE MPOLIECCOB
OKPY’KaIOILEr0 MUPA, B pa3BUTHUE TEXHUKU U TEXHOJIOTUN

11.18

11.19

Hcnonp30BaTh TeopeTHUecKHe 3HaHUSA MO (U3MKE B TOBCETHEBHOM >KM3HM A1 obecreyeHus Oe30MacHOCTU IpHU
oOpaileHun ¢ mnpudbopaMu U TEXHHUYECKUMU YCTPOWCTBAMHU, MJIi COXPAHEHMsI 3/J0pPOBbS U COONIOAECHUS HOPM
3KOJIOTHYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH cpelie

PaGorats B TpynIe C BBIIOJHCHUCM Pa3JIMYHBIX COIHAJIBHBIX poneﬁ, IJIaHUPOBATh pa60Ty rpyIIibl, paguOHAJIbHO




pacnpenensaTh 00S3aHHOCTH U IJIAaHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJ[€KBATHO OLEHUBATH BKJIAJ
Ka)KJO0r0 U3 YUaCTHUKOB IPYIIIHI B PEHICHUE PACCMAaTPUBAEMO MPOOIIEMbI
IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJTACC

Kon Koxa npoBepsiemoro

pasaejia 3JIEMEHTA

IIpoBepsiemMblie 3JIeMeHTHI CO/IePKAHUS

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

®dusuka — Hayka o npupone. Hayunbeie MeTObI IO3HAHUS OKPYIKAIOIIEro Mupa. Poiib sKkcriepuMeHnTa u

11 TEOPHH B MPOIIECCE MO3HAHMS IPUPOJIBI. DKCIIEPUMEHT B (PU3UKE
1 MonenupoBanue Qu3ndeckux sBIeHUN u mpoueccoB. Hayuneie runores3sl. dusnueckue 3aKOHBI U
12 TeopuH. ['paHuIBl MPUMEHUMOCTH (GU3MYecKuX 3akoHOB. [IpuHumn coorercTBUs. Ponb um Mecto
' ¢u3uk B (OPMUPOBAHUU COBPEMEHHOM HAay4YHON KapTHHBI MHpa, B IPAKTHUECKOH AEATEIbHOCTU
JoIen
2 MEXAHUKA
KNUHEMATHUKA
911 Mexannueckoe naBwkeHuEe. OTHOCUTENBHOCTh MeXaHuWdeckoro npmwkeHus. Cucrema otTcuéra.
o Tpaektopus
9192 [lepemenienne, ckopocTh (CpefHssi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOpPEHHE MaTepuaabHOU
- TOYKH, UX NPOEKIMH Ha OCH CUCTEMBI KoopAuHAT. ClI0)KEHNE IEPEMELIEHUN U CII0KEHHE CKOPOCTEN
2.1 913 PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSMOJIMHENWHOE OBUXKeHHe. I'paduky 3aBUCHMOCTH KOOpIHMHAT,
o CKOPOCTH, YCKOPEHUS, IIyTH U MepEMEIICHNS MaTePUATIbHON TOUKH OT BPEMEHU
214 CBoOonHOe majieHne. Y cKopeHrne cBOOOHOTO TaIeHus
215 KpuBonuneliHoe nBmxeHne. PaBHOMEPHOE JBMKEHNE MAaTEPUAIBHOW TOYKH MO OKPYKHOCTH. YTJIOBas
o CKOpOCTb, TMHEIHasA ckopocTh. [lepron u yactota. LIeHTpocTpeMUTENBHOE YCKOPEHNE
2.16 TexHuuecKkue ycTpoNCcTBa: CIIMAOMETP, ABH)KEHHUE CHAPSAI0B, LIETIHbIE U PEMEHHBIE NTepeaaun




[TpakTueckue paboThl. M3MepeHne MrHOBEHHOH ckopocTu. VccrnegoBaHue COOTHOLICHHS MEXAY
NyTAMH, TPOUJECHHBIMU TEJIOM 3a IIOCIEAOBaTElIbHbBIE pAaBHbIE MPOMEXKYTKH BpEMEHH IpHU

211 PAaBHOYCKOPEHHOM JIBUKEHUU C HAYaJIbHOM CKOPOCTHIO, paBHOM HYNIO. M3yueHue NBM>KEHUS IapuKa B
BA3KOI JkuaKocTH. V3yueHue ABUKEeHUs Tejla, OpOIIEHHOTO TOPU30HTAIBHO
JANHAMUKA
2.2.1 [Tpuniun otHocuTensHocTy ["anunes. [lepoliii 3akoH HetoToHa. MIHEepunanbHbie CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3unuu cui
993 Bropoii 3akon HeloroHa a1 MatepuanbHOM TOUKHM B MHepuuanbHoi cucteme orcuéra (MCO). Tpernit
o 3akoH HbIOTOHA JIsl MaTepUAIbHBIX TOYEK
224 3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocmuueckas ckopocts. Bec tena
2.2.5 Cwuia ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus CKOJIbKEeHUs U cuiia TpeHus nokos. Kosdduument tpenus.
2.2 226 Cuia conpoTUBIIEHNS NP ABMKEHUU TEJA B )KMJIKOCTH WJIU Ta3e
2.2.7 [ToctynarenpHoe 1 BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tela
908 MoOMEHT cuibl OTHOCUTENIBHO OCH BpamieHus. [lnedo cuibl. YcnoBus paBHOBecUs TBEPAOIO Tenla B
o NCO
2.2.9 TexHHueCcKue yCTpONCTBA: MOAIIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CIIlyTHUKOB
[Ipaktuueckue pabotel. M3ydeHuwe nBrkeHHs OpycKa MO HAKJIOHHOW IIJIOCKOCTH TOJ JCHUCTBHEM
5910 HecKoJIbKUX cuil. MccienoBaHue 3aBUCMMOCTU CHUJI YIIPYTOCTH, BO3HHUKAIOUMX B JepopMUpyeMOi
o NpYyXHUHE U PE3NHOBOM oOpaslie, OT BeIMUMHBI UX Aedopmannu. McciaenoBanue ycioBUil paBHOBECHS
TBEPOrO TeJla, UMEIOIIETO OCh BPALICHUS
3AKOHBI COXPAHEHN A B MEXAHUKE
931 Nmnynsc MaTepuallbHOM TOYKHM, CHUCTEMbBl MaTE€pHANbHBIX TOYeK. VMIyinbc CHIBI M HU3MEHEHHE
2.3 o MMITyJIbCa Tella
2.3.2 3akoH coxpaHeHust ummnynbca B UCO. PeakTuBHOE JABMKEHNE
2.3.3 Pabora cuibt




2.34

MOIIHOCTE CUJIBI

2.35 Kunernueckast sHEprus MarepuaabHON TOYKH. TeopeMao KMHETUYECKOM SJHEPrUu

936 [TorennuanbHass »Heprus. [loTeHumanpHas SHeprus ymnpyro JeOpMHPOBAHHOM IPYKUHBL.
o [TorennuanbHas sHEprus Tenaa BOJIM3HU OBEPXHOCTU 3eMIH

537 [ToreHnuanbHbple W HENOTEHIMATIbHBIE CHIBL. CBs3b pabOTHl HEMOTEHUUATBHBIX CHUJ C U3MEHEHHUEM
o MEXaHUYECKON SHEPTHH CHCTEMBI Tell. 3aKOH COXPaHEHUS] MEXaHWYECKON SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS

2.39 TexHuuyeckue ycTponucTBa: ABMXKEHUE PAKET, BOAOMET, KOIEp, PYKUHHBIN MHUCTOJIET

53.10 [IpakTuueckue pabotsl. M3ydeHue CBsA3M CKOpOCTEN Tel Mpu Heynpyrom ynape. MccrnenoBanue cBsizu
h paboTHI CHIIBI C H3MEHEHHEM MEXaHHIECKOM SHEPIHH Tela

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

311 OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KUHETHYECKON Teopuu. bpoyHoBckoe asmkenue. Auddysus.
o XapakTtep JBH)KEHUS M B3aMMO/ICHCTBHSI YaCcTHUI] BEeLl[ECTBA

312 Mozenu cTpoeHus Ta30B, KUIKOCTEH U TBEPABIX TEN U OOBSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE ITHX
o Moeeit

3.1.3 Macca monekyn. KomudectBo Bemiectsa. [locrossHHas ABoraapo

3.1.4 Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Lienbcus

31 315 Mogens uneansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETHYECKOH TEOpUU HIEATLHOTO

o rasa

316 AOGcomoTHas TeMmnepaTypa Kak Mepa CpeJHed KMHETHYECKOW SHEPruH TEIIOBOIO IBMIKEHUS YaCTHUIL
o raza. [lIkana temneparyp KenbBuna

3.1.7 Vpasuenue Knaneiipona — MenneneeBa. 3akoH [lanbToHa

318 ["a30BbIe 3aKOHBI. 30Mporiecchl B HIeaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BEIIECTBA: M30TEPMA,
o M30x0pa, n3odapa

3.1.9 TexHuueckue ycTpoucTBa: TepMOMETp, OapoOMeTp




HpaKTI/I‘IeCKI/IC pa60TBI. I/IBMepeHI/IC MacCcChbl BO3ayXa B KJIaCCHOM KOMHATe. I/ICCJ'ICI[OBaHI/Ie 3aBUCHUMOCTH

3.1.10 MEXy IapaMeTpaMu COCTOSTHUS Pa3pexEHHOI0 ra3a
OCHOBbBI TEPMOJAMHAMUWKHU
391 Tepmoaunamuyeckasi cucreMa. BHYTpeHHSsI SHEprusi TEPMOAMHAMHYECKON CHUCTEMBI M CHOCOOBI €&
o U3MEHEHUS
3.2.2 KonuuaecTBo TeroTel v pabota. BHyTpeHHSIS SHEpTUsl 0JTHOATOMHOTO UJICATEHOTO Ta3a
393 Buner Temnonepenauu: TEMIONPOBOJHOCTh, KOHBEKIMS, H3ITy4eHHE. TerioéMKOCTh Tena. YelbHas
o TEIUIOEMKOCTB BellecTBa. Pacuér KonnyecTBa TEMIOTH IPU TeTIonepeaade
394 [lepBbiii 3aKOH TepMOAMHAMHKHU. [IpuMeHEHHE MEepBOro 3aKOHA TEPMOAMHAMHUKH K H30IPOIECCAM.
3.2 o I'padpuaeckas maTEepIperanus paboThl ra3a
TeruoBble MamuHbl. [IpuHIMIBL AeiicTBUS TemioBbIX MaminH. [IpeoOpa3oBaHus SHEPruu B TEIIOBBIX
3.2.5 mammHax. Koaddunuent noneznoro neiicreus (nanee — KI1/1) rermoBoii mamunasl. [ukn Kapao u ero
KIIJ]
396 Bropoit 3akoH TepmoauHamuku. HeoOpaTumocTh mporieccoB B mpupoje. TeryioBble ABUTATEH.
o DKOJIOTHIECKHE MPOOIIEMBI TEIUIOIHEPTETUKH
3.2.7 TexHuueckue yCTpoHucTBa: IBUraTelb BHYTPEHHETO CrOpaHHsl, ObITOBOI XOJIOAMIBHUK, KOHAULIMOHED
3.2.8 [TpakTueckue padoTsl. U3MepeHue yaeapbHo TemI0EMKOCTH
AT'PEI'ATHBIE COCTOSAHNW S BEILIECBA. ®A30BBIE ITEPEXO/1bI
331 [TapooOpa3oBanue u KoHAeHcaus. lVcmapenue u KurieHue. YenbHas TEIUIOTa MapooOpa3oBaHUSI.
h 3aBHCHUMOCTh TEMIIEPATyPhl KUTICHHUS OT JaBJICHHS
3.3.2 AOcomoTHas ¥ OTHOCHUTEJIbHAS BIAXKHOCTh BO3yXa. HackIeHHbI# map
3.3 333 TBépnoe Teno. Kpucramnuueckne u amopduble Terna. AHHU3OTPONHsI CBOMCTB KpucTayioB. JKuukue
o Kkpuctaisl. CoBpeMeHHbIe MaTepHallbl
3.34 [TnaBneHue u KpucTaumsanus. Y AebHas TerioTa miasieHus. CyomumMarius
3.35 YpaBHeHUE TEIIOBOro OajaHca
3.3.6 TexHUYECKHE YCTPOMCTBA: THUTPOMETP W TCUXPOMETP, KAaJOpPUMETpP, TEXHOJOTHH IIOJTyYeHUS




‘ COBpPEMEHHBIX MAaTCPHUAJIOB, B TOM YK CJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUHN

3.3.7 ‘ [TpakTuyeckue paboTel. M3mepeHne BIa)kHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA

4.1.1 DJeKTpu3anus Tell. DNEKTPUUECKUi 3apsij. JBa BU1a SJIEKTPUUYECKHUX 3apsagoB

4.1.2 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH

4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa

4.1.4 BzaumopeiictBue 3apsaoB. 3akon Kymnona

415 OnexTpuueckoe mosie. Hampspk€HHOCTH anekTpudeckoro mois. [Ipunimn cynepnosunuu. Jlunuu

41 o HANPSDKEHHOCTH AJIEKTPUYECKOTO OIS
' 4.1.6 PaGota cui sanexktpocraruueckoro nojst. [lorenmuan. Pa3nocts noreHmnuanos

4.1.7 IIpOBOIHUKY M AMDIIEKTPUKH B IIOCTOSHHOM 3JIEKTPUYECKOM MoJ€e. JIM3IeKkTprudeckast IpOHULaeMOCTh

418 OnexkTpoéMKocTb. KoHleHcaTop. DIeKTPOEMKOCTh MIOCKOTO KOHAEHCATOpa. DHEPrus 3apsiKEHHOIo
o KOHJICHCATOpa

419 TexHUYECKHEe YCTPOMCTBA: AIIEKTPOCKOI, AJIEKTPOMETP, DJIEKTPOCTaTHYECKas 3allluTa, 3a3eMIICHUE
o 3JIEKTPONPHOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN IIPUHTED

4.1.10 [TpakTryeckue padoTel. M3mepenue 31eKTpoEMKOCTH KOHIEHCaTopa

OCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX

491 VYcioBUSL CyIIECTBOBAHUS MOCTOSIHHOTO 3JEKTpUYecKoro Toka. Mcrounuku Ttoka. Cuia ToKa.
o [TocTostHHBIH TOK

4.2.2 Hanpspkenune. 3akon Oma 1 yyacTka Lenu

4.2 4.2.3 DJIeKTpUIECKOe COMPOTUBIICHUE. Y AeThHOE CONIPOTHUBIICHHUE BEIIECTBA

4.2.4 [TocnenoBarenbHOE, MapaieNIbHOE, CMELIAHHOE COSTUHEHNE TIPOBOJHUKOB

4.2.5 PaGoTa snektpuueckoro Toka. 3akoH Jlxoyns — Jlenma

4.2.6 MOIIHOCTD 3IEKTPUYECKOTO TOKA

4.2.7 anekTpoaBrkymias cuna (nanee — 3J1C) u BHyTpEHHEE CONMPOTHBJICHUE MCTOYHHMKA TOKA. 3akoH Oma




JUTSL TIOJTHOM (3aMKHYTO# ) 3JieKTpruueckoi 1enu. KopoTkoe 3amMbIkaHue

SJIGKTpOHHaH IMpOBOANMOCTD TBépI[bIX METaJI0B. 3aBHCHMOCTD CONIPOTHUBJICHUA MCTAJJIOB OT

4.2.8
Temneparypbl. CBEpXIIPOBOAMMOCTh
4.2.9 DJIEKTpUUYECKUl TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB
4210 [TonynpoBonuuku. CoOCTBEHHass W MpHUMECHas MPOBOIAMMOCTH IOJYNPOBOAHUKOB. CBoMcTBa p-N
o nepexoa. [1onynpoBOAHUKOBBIE IPUOOPHI
4211 DNEeKTPUUECKUH TOK B 3JEKTPOIUTAX. DICKTPOIUTHUECKAS TUCCOLUALNA. DIEKTPOIU3
4212 OnekTpuueckuil ToK B razax. CaMOCTOSTENbHBI U HECAMOCTOSTENbHBIM pa3psl. PazmuuHble TUIIBI
o CaMOCTOsTeNIbHOTO pa3psaaa. Monnus. [lnazma
TexHuueckue ycTporcTBa: aMIepMeETp, BOIbTMETP, PEOCTAT, HCTOYHUKHU TOKA, JIEKTPOHArPEBATEIbHbIC
4.2.13 npuOOpbI, 3JIEKTPOOCBETUTENbHBIE IMPUOOPHI, TEPMOMETP CONPOTHUBIIEHUS, BaKyyMHbIH JAMOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, OITYIPOBOIHUKOBBIN U0/, TaJIbBAHUKA
4214 [TpakTryeckue paboThl. M3yueHne cMeaHHOTO COeIMHEHHs PE3UCTOPOB.

N3mepenne DJIC ncTouHrKa TOKa U €ro BHYTPEHHETO conpoTuBieHus. Halmonenue anexrponusa

11 KIIACC
Koxn
) Koanposepsiemoro 3;1ementa  IIpoBepsiemMble 3J1eMEHTHI COAEPKAHUS
4 SJIEKTPOAMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA
43.1 ITocTosuable MaruuTHl. B3anMonelcTBrEe MOCTOSIHHBIX MarHUTOB
43 432 MarnutHoe nosie. Bexrop MarHuTHOM MHAYKIuU. [IpuHnun cynepnosuuuu. JIMHUM MarHUTHOU
nHAykuuu. KapTuHa TuHUI MarHUTHONW MHAYKLINHN NOJIS IOCTOSTHHBIX MarHUTOB
433 MarsuTtHO€E 1oJie MPOBOJHMUKA ¢ TOKOM. KapThHa nuHUI MOJS JJIMHHOTO NMPSMOIO MPOBOJAHUKA U

3aMKHYTOTO KOJBILIEBOTO MPOBOAHUKA, KaTylku ¢ TOKoM. OmnbeIT Opcrena. BzaummonelctBue




IIPOBOAHUKOB C TOKOM

4.3.4 Cuita Amriepa, e€ MOJlyJib ¥ HalpaBJICHHUE

435 Cuna Jlopenua, e€ Moaynp W HampabiieHUE. J[BUXKEHUE 3apsHKEHHOM YacTUIbI B OJHOPOJHOM
h MarHuTHOM noje. Padota cubl Jlopenna

4.3.6 SIBNeHME ANMEKTPOMATHUTHOW WHYKIITHH

4.3.7 [ToTok BekTOpa MArHUTHOW MHAYKLIUU

4.3.8 OJC unaykuuu. 3aKOH IEKTPOMArHUTHON UHAYKIuU Dapanes

43.9 BuxpeBoe snektpuueckoe mnojie. C MHAYKIHUU B MPOBOJHUKE, IBIXKYIIEMCS MOCTYIATEIbHO B
e OJIHOPOIHOM MArHUTHOM II0JIE

4.3.10 [IpaBuio Jlenma

4311 NunyktuBHOCTD. SIBNeHne camounaykuun. IJIC caMouH yKIII

4.3.12 OHeprus MarHUTHOTO T10JIS KaTYIIKH ¢ TOKOM

4.3.13 DNEeKTPOMarHuTHOE T0JIe

4314 TexHuyeckue yCTpPOWCTBA: TOCTOSHHBIE MATrHHUTHI, OJJIEKTPOMArHHUTHI, OSJIEKTPOIBUTATEb,
A YCKOPUTENH IEMEHTAPHBIX YACTHI], UHIYKIIMOHHAS TIeYb

4315 [IpakTuueckue padboTel. M3ydeHne MarHUTHOTO MOJIsE KaTyIIKH ¢ TOKOM. MccienoBanue aencTBus
o MMOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM. VIcciietoBaHue SIBIICHUS DJICKTPOMArHUTHOW WHIYKITHH

) KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKHUE U 3JIEKTPOMATHUTHBIE KOJIEBAHUA

511 KonebatenpHas cucrema. CBoOoHbIE Konebanus. ['apmonnueckue xonebanus. [lepuon, gacroTa,

o aMIUIMTYya U (asza KoueOaHuii
51 5.12 [IpyxuHHBIA MasTHUK. MaTeMaTHn4ecKuil MasiTHUK
' 513 VYpaBHeHHe TapMOHWYECKHX  KoyieOaHuid. KuHemarnueckoen  JHWHAMHYECKOE  ONHCAHUE

o KOJIe0aTeIbHOTO JIBHXKEHUS

514 [IpeBpareHue SHePTUU PHU TAPMOHUIECKHUX KoneOaHusX. CBs3b aMIUTUTYAbI KOJeOaHUN UCXOMHOM

BEJIMYUHBI C aMIUTUTYAaMH KoJieOaHUH €€ CKOPOCTH U YCKOPEHHS




5.2

KonebarenpHbIi KOHTYP. CBO6OI[HBIC QJICKTPOMAaruuTHLIC KoJieOaHHUs B nacaJbHOM KoJieOaTeIbHOM

515 KOHType. AHAJIOTHS MEXIy MEXaHHYEeCKUMHM M 3JEeKTPOMAarHUTHBIMH KojieOanusmu. Popmyna
Tomcona
5.16 3aKOH COXpaHEHHUs PHEPTUHU B HJICATLHOM KOJIeOaTEeIbHOM KOHTYpE
517 BeinyxieHHple MexaHudeckue KoijeOanus. Pesonanc. PezonancHas kpuBas. BeiHykneHHbIE
o SIIEKTPOMArHUTHBIE KOJIEOAHUS.
5.1.8 [Iepemennsbiii Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.
519 MOUIIHOCTh TEPEMEHHOT0 TOKa. AMIUTUTYAHOE | JCHCTBYIOIIEE 3HAYeHHE CHJIBI TOKa U
o HAIPSHKCHUS
Tpancpopmarop. IlpomsBoacTBo, mepegada ©  MOTPEONEHHE  SJIEKTPUYECKOW  SHEPTHUH.
5.1.10 DKOJIOTHYECKHE PUCKH MPU TPOU3BOJCTBE AIIEKTPUYECKOW sHepruu. KynbTypa HCIIOIb30BaHUS
AIIEKTPOIHEPTUU B NTOBCETHEBHOMN KH3HU
5.1.11 Texaudeckue ycTpoicTBa: ceicMorpad, dMeKTPUIECKUNA 3BOHOK, JIMHUM dJIEKTpoIepead
[IpakTuyeckue padotel. MiccrenoBanue 3aBUCHMOCTH TIEPUOJIA MAJIBIX KOJIeOAHM rpy3a Ha HUTH OT
5.1.12 JUIMHBI HATH KM Macchl Tpy3a. MccienoBaHue NEpEeMEHHOrO0 TOKA B LENM W3 IOCIEA0BATEIBHO
COeAMHEHHBIX KOHICHCATOPA, KaTYIIKH U PE3UCTOpa
MEXAHNWYECKUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI
521 MexaHn4ecKkre BOJIHBI, YCIOBHA pactpoctpaneHus. [leproa. CkopocTh pacpocTpaHeHHs U JJTHHA
o BOJIHBL. [lomepeyuHbIe U PO I0TbHBIC BOTHBI
5.2.2 Wutepdepeniys u audpaxiys MEXaHHIeCKUX BOJIH
5.2.3 3Byk. CkopocTb 3ByKa. [' pomkocTs 3Byka. Beicota Tona. TemOp 3Byka
524 DJNEeKTPOMarHUTHBIC BOJHBI. Y CJIOBUS U3TYYEHUS dJICKTPOMAarHUTHBIX BOJH. B3anMHas opreHTams
o BeKTOpOB E, B 1 v B 371eKTpOMarHuTHO# BOJIHE B BAaKyyMe
595 CBoiicTBa »JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMICHHE, MOJSIpU3alus, IuQpakuus,
unTepepenys. CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH
5.2.6 [Ikana sy1eKTpOMarHUTHBIX BOJIH. [IpMEeHEHHEe AIeKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY




5.3

HpI/IHHI/IHBI paguocCBiA3 MW TCIICBUACHMA. Pa,I[I/IOJ'IOKaI_II/Iﬂ. BJ'ICKTpOMaFHI/ITHOG 3arpsA3HCHUC

5.2.7 .
OKpY>KaroIen cpeibl
508 TexHn4ecKkue ycTpoicTBa: My3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTUKA B TEXHUKE
o Y MEIHIIUHE, pajap, paguonpuéMHUK, TEIIEBU30p, aHTeHHa, Teinedon, CBU-nieus
OIITUKA
531 [IpsamonnHEeHOE pacpoCTpaHEHHUE CBETA B OJHOPOAHOM cpene. JIyu cera
5.3.2 OTtpaxkeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n300paXkeHuil B IIIOCKOM 3epKajie
533 [Ipenomitenne cBeTa. 3aKOHBI IPEIIOMIICHUS CBETa. AOCOIOTHBIN IMOKa3aTelb MPEIOMIICHUS
534 [Tonnoe BHyTpeHHEe oTpaxkeHue. [IpenenbHbIil yro MoJHOro BHYTPEHHETO OTPaKEHUS
5.3.5 Jucnepcus ceera. CioxkHbINM cocTaB Oenoro cera. LpeT
Cobwuparonue u paccenBaroiiye JUH3bl. ToHkas nH3a. DOKYCHOE PAaCCTOSIHUE W ONTHYECKas CUjia
5.3.6 TOHKOW JHH3BL. [locTpoeHne M300pakeHHid B COOMPAIOIIMX M pacCeMBAarONIMX JMH3ax. Dopmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBacMOe THH30HU
5.3.7 [Ipenenbr IpUMEHUMOCTH T€OMETPUUECKON ONTUKHU
538 HNurepdepennius cBera. KorepeHTHbIE HUCTOYHHUKH. YCIOBUS HAOMIOACHUS MaKCUMYMOB U
h MUHHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHHUKOB
53.9 Hudpakius ceera. JudpakunonHas pemeérka. YciaoBue HaOMIOASHUS TJaBHBIX MAaKCUMYMOB IIpH
o MaJIeHU MOHOXPOMATHYECKOTO CBETa HA TU(PPAKIIUOHHYIO PEIIETKY
5.3.10 [Tonsipuszanus ceera
5311 TexHuueckue ycTpoilcTBa: OYKH, Jyna, QoTroanmnapaTr, MPOEKIMOHHBIM amnmapar, MHUKPOCKOII,
TEJIECKOII, BOJIOKOHHASI ONITHKA, TU(PAKIIMOHHAS pEIIETKA, TTOJISIPOUT
5312 [Ipaktuueckne paboTel. WM3mepenue mokazarenss mnpenomieHus. McciaenoBaHue CBOWCTB
e n300paxkenuii B inH3ax. HabroieHre qucrepeuu cBeTa
SJIEMEHTBI CITIEITUAJIBHOM TEOPMU OTHOCHUTEJIBHOCTH
6.1 I'panuubl NPUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. [locTymarel TEOpUM OTHOCHUTENBHOCTH:

WHBAapUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe, IPUHIIMIT OTHOCUTEIBHOCTH DMHIITEHA




6.2

OTHOCHUTENLHOCTD OAHOBPEMCHHOCTH. 3aMe,Z[J'ICHI/IC BPEMCHHU U COKpaIICHUEC NJIWHBL

6.3 DHeprust U UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsI3b Macchl C 3HEpruel ¥ UMITyJIbCOM CBOOOJHOM YacTHUIIbI. DHEPrus MOKOsI CBOOOIHOM YacTUIIbI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OITTUKU
7.1.1 ®otonsr. @opmyna [Inanka cBsi3u sHeprun (HOTOHA C €T0 YACTOTOH. DHEPrusi 1 UMIYITbC (OTOHA
7.1.2 OtkpsiTue u uccienoBanue porodaddexra. OnbitTel A.I'. Cronerosa. 3akoHsl hoToddhdexTa
7.1 7.1.3 VYpasaenwne DitamTeitHa s porodddekra. «KpacHas rparuma» porodddexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.15 XHUMHMUYECKOE JIEHCTBHUE CBETA
7.1.6 Texuuueckue ycTpoiicTBa: GoTo3IeMEHT, POTONATUHK, COTHEUHAs: OaTtapesi, CBeTOIUO/
CTPOEHUE ATOMA
791 Mognens atoma Tomcona. OnbiThl Pesepdopaa mo uccnepoBanuio crpoeHus atroma. [Inanerapras
o MOJIEIb aTOMa
799 IToctynatel bopa. M3nydyenue u mnoryomeHre (GpOTOHOB HpU MEPEXOAe aToMa C OJHOTO YPOBHS
o SHEepruu Ha Apyroi. Busasl criektpoB. CeKTp ypoBHEH 3HEpruu aToMa BoJ0poa
72 793 Bonnosele cBoiicTBa yactuul. Bonusl ne bpoiinsa. KopnyckynspHo-BoaHoBo# nyanusm. Judpaxnus
o 3JIEKTPOHOB Ha KPUCTAJLIAX
7.2.4 CrioHTaHHOE U BBIHY)KJIEHHOE M3JIyueHHe. Y CTPOUCTBO U MPUHIIMIT pabOTHI J1azepa
7.2.5 TexHuyeckue ycTpoiCcTBa: CIEKTPaIbHbIA aHAINU3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIbIOTED
7.2.6 [IpakTuueckue padbotel. HabmoieHue nuHenvyaToro cnekTpa
ATOMHOE /PO
7.3.1 MeTo b1 HaOMIIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUIL
7.3 OTtkpbiTHE paguoakTUBHOCTH. OmnbiThl Pesepdopra mo ompenesneHuro cocTaBa paJu0aKTHBHOTO
7.3.2 nznydyenus. CBoiicTBa anba-, Oera-, raMma-u3nydeHus. BiusHue pajgnoakTUBHOCTH Ha YKUBBIC

OpraHu3Mbl




OTtkpeITHE TPOTOHA W HelTpoHa. HykionHas monensb sapa [elizenoepra — MBanenko. 3apsina sapa.

7.3.3
MaccoBoe uncio sapa. M3oromnsl
734 Anbda-pacnaa. DIEKTPOHHBIH W TO3UTPOHHBIA Oera-pacman. ['amma-usmydeHue. 3akoH
o PaJInOAKTUBHOTO pacrajia
7.3.5 DHeprusi CBSA3U HYKJIOHOB B szpe. SnepHsbie cuibl. [ledekT macchl sapa
7.3.6 SAnepusbie peakuuu. [lenenue u cUHTE3 s11ep
737 SAnepusiii peaktop. TepmosiaepHbiii cunTe3. [IpoOrembl U MEPCHEKTUBBI SACPHOM SHEPTETUKH.
s DKOJIOTUYECKHE ACTIEKTHI SEPHOM SHEPIETUKH
7.3.8 DOnemeHTapHbIe YacTUllbl. OTKpbITHE MO3UTPOHA. DyHIaMEHTaIbHBIE B3aUMO/ICHCTBUS
7.3.9 TexHudeckue ycTpocTBa: J03UMETp, kKamepa Busibcona, simepHblil peakTop, aToMHast 0om0Oa
7.3.10 [IpakTrueckue padoTsl. McciaenoBanue TpeKoB yacTull (110 roToBbIM (poTorpadusim)
OJIEMEHTHI ACTPOOU3UKN
8.1 Bun 3Bé3aH0ro HebGa. Co3Besnus, sspkue 3BE3/bl, MJIAHEThI, UX BUAMMOE IBHKEHUE
8.2 Conneynas cuctema. [lnmanersl 3emMHON rpynnel. [ImaHeTbI-TUTaHTBl U UX CIIYTHUKH, KapJIMKOBbHIE
' raHeTsl. Manbie Tena CoTHEYHOM CUCTEMBI
8.3 Comnnue, potochepa u atmocdepa. ConHeyHass aKTUBHOCTh
8.4 Ucrounuk sneprun CoiHIA U 3BE3NT
3BE31pl, WX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETHUMOCTb, paauyc, TEMIEeparypa, HuX
85 B3aMMOCBS3b. J[MarpaMMa  «CHEKTpaJbHBIM  KJIACC — CBETHUMOCTBb». 3BE3[bl  TJIABHOM
' MOCNIEZIOBATEIbHOCTU.  3aBHCHUMOCTh ~ «Macca —  CBETUMOCTb»  JuIsl  3BE3]  TJIaBHOM
MOCIIEI0BATEIBHOCTH
8.6 Buytpennee ctpoenue 3B€311. COBpEMEHHBIE NPEACTABIEHUS O MPOUCXOXKACHUH U HBOJIIOLAN
' ComHua ¥ 3BE37. DTanbl )KU3HHU 3BE3
Mneunsiii [yt — Hama ['anaktuka. CnupanpHas CTpykTypa l'anakTukuy, paclpeneicHue 3BE3N,
8.7 raza u neld. [Tonoxenue u nemxenne Conuna B [Nanaktuke. [Inockas u cepuueckast HoacuCTEMbI

T'anakTuku




8.8 Tunel ranaktuk. Pamuoranaktuku u kBazapel. YEpHBIC ABIPHI B SApaxX rajlakKTHK ‘

8.9 Bcenennas. Pacmupenne Bceenennoii. 3akon XaO6ma. Paz0Oeranme ramaktuk. Bo3pact u pammyc
' Bcenennoi, Teopus bosbmoro B3peiBa. Monens «ropsiueit Beenennoii». PenukroBoe nsiydeHnue

8.10 MacmrabHas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo6iemMbl aCTPOHOMUH ‘



IPOBEPSIEMBIE HA ET'3 110 ®U3UKE TPEEOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJHETI'O OBHIEI'O OBPA30OBAHUA

Kon
NMpoBepPsSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMBbI
cpeaHero oouero oopa3oBaHus

1 CdopMUpoOBaHHOCTh YMEHHM pacro3HaBaTh (QHU3WYECKHe sBICHUS (TPOIEcCChl)) U OOBACHATH WX HAa OCHOBE

HN3YUYCHHBIX 3aKOHOB

Bnagenue ocHoBomonararomuMu (PU3MYECKMMH MOHATHSAMH M BEIWYMHAMH, XapaKTEPU3YIOIIMMH (PHU3UYECKHE
IIPOLIECCHI

ChopMHUpPOBAaHHOCT, YMEHHUM TPUMEHSATH 3aKOHBI KJIACCHUYECKOM MEXaHWUKH, MOJICKYJSIpHON (u3uku u
TEPMOJMHAMUKH, JJIEKTPOJUHAMUKH, KBAHTOBOM (U3UKU IJIs aHaIM3a M OOBSICHEHUS SBJICHHN MHKPOMHPA,
3 MaKpOMHpa U MeraMupa, pa3indyaTh YCIOBHs (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHUMATh
BceoOmMii xapaktep (yHIaMEHTAIbHBIX 3aKOHOB U OrPAHMYEHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;
aHaJTM3UPOBATh (PU3UYECKHE MTPOIIECCHI, UCTIOJIB3YsI OCHOBHBIE TTOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

4 ChopMHUPOBAaHHOCTH YMEHHS PA3IMYaTh YCIOBHS MPUMEHUMOCTH MOJIEIEeH (PU3NMUECKUX TEJ U MPOIECCOB (SIBJICHUH)
CdopMHUpOBaHHOCTh YMEHHS peIllaTh PAacUYETHHIE 33/la4d C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (U3UYECKOU
MOJIeJIbI0: Ha OCHOBAHMM aHajM3a yCJIOBHS BbIOMpaTh (U3MYECKHE MOJIEIH, OTBEYarollne TpeOOBaHUSAM 3a/iayH,
5 MPUMEHATh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (U3UYECKUX TEOPUW TMPHU HCIOIH30BAHUN
MaTE€MaTUYeCKUX METOAOB pEIIeHUs 3a]ad, MPOBOAUTh pacy€Tbl HA OCHOBAHMM HMMEIOUIMXCS JaHHBIX,

AHAJIU3UPOBATDH PC3YJIbTAThI U KOPPCKTUPOBATH MCTOABI PCHICHUSA C y‘léTOM MOJIYYCHHBIX PE3YJIbTATOB

Pemate kauecTBEHHEBIS 3aaa4u, Tpe6y}0mne MPUMCHCHUA 3HAHUH U3 Pa3HbIX pa3aciioB HIKOJBHOT'O KypcCa (1)I/ISI/IKI/I, a

TAaKXE UHTCTpallun 3HAaHUH 13 APYTrux nmpeaMEToB €CCTCCTBEHHOHAYYHOI'O IUKJIA: BBICTPAUBATDH JIOTHYCCKYIO HCTIOUKY




paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SABJICHUA

Bnajgenve OCHOBHBIMM METOJAAMHM HAay4YHOTO IIO3HAHHS, HCIIOJIB3YeMbIMH B (HU3UKE: MPOBOJUTH MpSMbIE U
KOCBEHHBIC U3MEpEeHHs (PU3NUECKUX BEIIMYWH, BRIOMpAsi ONTUMATBHBIA CIIOCO0 M3MEPEHHS U MCIIONIb3Yys U3BECTHHIC
METOJIbI OIEHKU IOTPEIIHOCTEH HW3MEPEHUI, MPOBOAWTH HCCIEIOBAHUE 3aBHCHUMOCTEH (PU3NYSCKUX BEIUYUH C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUHN, OOBSICHATH MOJIYYCHHbIE pPE3YyJbTaThbl, HCHOIB3Ys (U3NYECKUE TEOPHH,
3aKOHBI U TIOHSTHS, U JIeJaTh BBIBOJBI; COOJIIOIATh MpaBuiia 0€30MacHOrO TpyZa MPHU MPOBEACHUN HCCIIECOBAHUIN B
pamMKax y4eOHOTO SKCHEpUMEHTa M Y4eOHO-HCCIEIOBATENbCKOM NESTEIFHOCTH C HCIOJIBb30BaHUEM IU(PPOBBIX

MU3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 000PYAOBAHUS

ChopMUpOBaHHOCTh YMCHHM aHATU3UPOBATh W OICHWBATHh IOCICICTBUS OBITOBOM W IPOU3BOJICTBEHHOM
JESTCIIBHOCTH 4YEJIOBEKAa, CBSI3aHHOW C (PU3WYCCKUMH IPOILECCAaMH, C TIO3MIMHA HIKOJIOTHYECKOW Oe30MacHOCTH;
MIPEACTABICHUI O pallMOHAJIBLHOM MPUPOJIOIOJIB30BAHUH, a TAKXKE PA3yMHOM HMCIOJb30BaHUU JOCTUKEHUU HAYKU U
TEXHOJIOTH JIJIs TalbHEHUIIero pa3BUTHS YEJI0BEYECKOT0 00IIecTBa

OBnazseHre pa3IUYHBIMUA crocobamu paboThl ¢ HHPOpMAIMed (QU3NUIECKOro COJEpKaHUs C HCIOIb30BAaHHEM

COBPEMECHHBIX I/IH(i)OpMaIH/IOHHI)IX TGXHOHOFHﬁ; Pa3sBUTHC yMeHI/H\/JI KPUTHUYCCKOTI'O aHAJIM3a U OLICHKHU JOCTOBCPHOCTHU

nosryyaeMoil nHpopmanuu

10

ChopMHUPOBAaHHOCTH YMEHHI MPUMEHSTh OCHOBOIOJATAIONINE ACTPOHOMHYECKUE TOHSTHS, TEOPUH U 3aKOHBI JJIs
aHaimm3a W OOBsACHEHHS (UBHUYECKUX TIPOILIECCOB, MPOUCXOJANIMX Ha 3BE3AX, B 3BE3NHBIX CHUCTEMaxX, B

MEXKTaJIaKTHIECKOM cpeac; ABUKCHUS HeOeCHBIX TCJ, 9BOJIOIINH 3BE30 1 Becenennoi




IHHEPEYEHD 3JIEMEHTOB COAEPXKAHMUSA, ITPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kon

pasnaesia/TeMbl

Kon
3JIEMEHTA

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

MEXAHHWKA

11

KMHEMATHKA

111

MexaHu4ueckoe ABUKCHUE. OTHOCHUTENBLHOCTh MEXaHHUYSCKOT'O JABMOKCHU. Cucrema oTcuéra

1.1.2

MarepuaibHas TOUKA.

TpacKTopHa

Eé& pamryc-BeKkTop:
7(t)=(xle) W) =(e)),

TpaeKTopII,

IepEMEIICHIIE!

NF =F(ty) 7 (1)) =F, —1; = '{
2 =1 7N

= (Ax, Ay, A2),

Iy TE.
CroxeHIe [epeMelneHil:

N, =8, + %,

113

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:




Ar
At

U= =ﬁ'=[ul_.u1_.u__].

Ar—{

Ax ,
v o=— =X,, aHaJIOTIMHO v, =V, U.=Z,.
At :

CroKeHHIe CKOpPOCTell: 0, =0, + 0, -

Brruucnenue NEepeMCUICHHUA U ITYTU MaTepHaHBHOﬁ TOYKHU IIPpH HpHMOHHHCﬁHOM JABHMOXKCHHUH BAOJIb

ocu X 1o rpaduKy 3aBUCUMOCTH Vx(t)

. __AD _,
VekopeHHe MaTepHalbHOII TOUKIL: d = —L =0/=(a,.a,.a.).
t—0

At
114
Au Cy :
a =—2> =(uv,)". aganorm4Ho a, =(v, ), a.=(v.)"
LM, T B
PaBHOMepHOG HpﬂMOJ’IHHeﬁHOC JABHUKXCHHUC!
x(t) = xq + v, L
115

v,.(t) — vy, = const




PaBHOyCcKOpEeHHOE PSIMOJIMHENHOE ABHKEHUE:

at
x(t)=x, +u,t +—

v (t)=vu, +at

1.1.6 a,. = const

U§I - Lﬁzx = zﬂ.‘f ['\"-2 _"L-]]

HPII JBIDKEHINI B O[THOM HAIIPABICHHI IIVIE 5= =~ <.

CBoOoaHoe majieHue. Y CKopeHrue CBOOOHOTO TaICHHS.

Vi v

1.1.7 l§

1]

(9] Xy t—-

JIBukeHue Tena, OpOIIeHHOTr0 MO/ YIJIOM oL K TOPU30HTY:




[.ﬁ.‘{f} =X, t U, =X +U,cosa-f
gr . 2
Vi) =y, +u, f+ ‘T =¥, +U,sina- r—%

v (t)=uv, +gt=u,sina— gt

{ux (t)=v,, =y, cosa

KpuBonunelinoe neuxkenue. [[BuxeHre MaTepuaaIbHOU TOUKH 110 OKPYKHOCTH.
VYrnoBas ¥ TMHENHHas: CKOPOCTb TOUKH:

UV = wR

[Ipn paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

w=—=2mu
T

. LleHTpoCcTpeMUTEIBPHOE YCKOPEHHE TOUKH:

. [lonHoe yckopeHne MaTepuanibHON TOUKH




1.1.9 TBépnoe Teno. IlocTynarensHOe U BpalaTesIbHOE JBUYKEHNE TBEPIOTO Tella

JUHAMUKA

121 HNuepumansubie cuctemsl orcuéra. [lepsriil 3akoH HetoToHa. [Ipunuun otHocutenbHoCTH ["anuiies

Macca tena. ITOoTHOCTE BeliecTBa:

_ m
1.2.2 p= v

Cuna. [IpuHIMnI cynepro3uuy CUI:

123 Fpaﬂuo;;ei’mm = 'Fl + F2+'"

Bropoii 3akon Hetotona: 1u1st marepuanbHoii Touku B UCO

F, = may
1.2.4 Ap = FAt
npu
F = const
-
Fl?. le

1.2.5

Tperuii 3akoH HproTOHA /111 MaTe€pUaibHbBIX TOYEK:




Fi, =—F;

3akoH BCCMHUPHOI'O TATOTCHUSA: CUJIbI IIPUTAKCHUA MCKIY TOYCUHBIMU MaCCaMH PAaBHbBI
mq M,
R2

Cuitla TSKECTH. ]_[eHTp TSOKECTH Tela. 3aBUCUMOCTH CHJBI TSKECTH OT BBICOTHI h Hanqg

1.2.6 )
MOBEPXHOCTHIO TUTaHeTHl paarmycom RO:

GMm

Cuna ynpyroctu. 3akoH ['yka:
127 F, = —kx

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUus CKOJIbKEHHS:
F:rp = uN

1.2.8
Cuna TpeHus nokos:

Frp = UN




1.3

Koadduument tpenuns

JlaBaeHwue:

CTATHUKA

131

—

F
MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA:

IM| = FI, e | — riedo cust

F

OTHOCHTEIIEHO OCH, TIPOXo e uepe3 Touky O meprneHAnKyIIpHO PUCYHKY

1.3.2

]_IeHTp Macc Teia. I_IeHTp MacC CUCTCMbI MATCPUAJIBHBIX TOYCK:

? myr Fmen+. ..
Ty, =
my +my+...

B OIHOPOJHOM ITOJIC TAKECTU

(g = const)

LHEHTP MACC TEJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH




1.34

135

1.3.6

133

VYcnosus paBHoBecust TBEpaoro tena B UCO:
[M+M,+..=0
\[}:"1 +Fy+...=0

3axoH [lackans

JaBienwne B )xuaKocTH, mokosmeiicsa B UCO:

p =Dy +pgh

3akoH Apxumena:

Fﬁpx = —Fyreen

€CJIM TCJIO U X KUAKOCTDH ITOKOATCSA B I/ICO, TO

F::ipx = P9 Verrrecn

YcaoBue nmiaBaHus Tel

14

3AKOHBI COXPAHEHNA B MEXAHUKE

141

NMnynsc MmaTepruabHOM TOUKHU:

p=mv

1.4.2

I/IMHYJ'ILC CHUCTCMBI TCII:




p =p1 +p2+...

3aKOH M3MEHEHHUS M COXPAaHCHHS UMITYJIbCa:
B 1CO

ﬁp = ‘ﬁ'(pl +p2+"') = Flﬂuemuﬁt + FZEHeumﬁtJ’_'"

B CO , ecitm
1.4.3 Ap=A(p, +p,+...)=10
, €CITH

FIEHBIJ.IH + 'F2EHBIJ.IH+' =0

PeakTtuBHOE ABHKEHHUE

F
1.4.4 “ﬁ?ix‘

PabGora cuiibl Ha MajTloM NEpEeMCIICHUN:

;1=|ﬁ'|-|;‘l'-.f'|-c05 a=F_ -Ax




el

a

—

(]
MOoOIHOCTE CHUJIBI:

€CIIH 3a BpEMSs
145 At

pa60Ta CHUJIBI UBMCHACTCA Ha , TO MOIITHOCTH CHIJIBI

Ad
P=— =F-p-cosn
ﬂhf Ar—)

Kunernueckast sHEprust MaTepruagIbHON TOUKH:

2 2

mvs p
20 2m
1.4.6
3aKOH U3MEHEHUsI KHHETUYECKOM dHepruu cucteMbl MareprainbHbiX Touek: B MICO AEkun = Al +
A2 + ..
147 [ToTrenumanpHas sHEpIUs:

JJI1 MOTCHIHAJIbHBIX CHJI




1.5

A12 = Elno"reuq - E2noTqu_= ﬁEnoTqu

HOTCHHI/IaJ'IBHaH OHEpIUi MaTepHaHBHOﬁ TOYKHU B OJHOPOOHOM IIOJIE TAXKECCTH:

Em'reuu = ?th

[ToTennmansHas 3HEPTHS YIPYTO 1eHOPMHPOBAHHOTO TEJA:

kx?
E

noTeHy 2

3aKOH U3MEHEHHUS M COXPAHEHUSI MEXaHUYECKON SHEPTUH:
Euex = By + Emmm-.
1.4.8 B IICO a"l"l.Emex = ﬂBCEK HeTIOTeHIL. CHII
B IICO AE,x =0, eCMI Agcex menorenn cax = 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

l'apmonnueckue KojebGaHHWS MaTepUHalbHOM TOYKH. AMIUIMTYAa H  (¢asza
Kunemarnueckoe onvcanue:
xf) = Asin( of + o0, ).
15.1 ® (@ +9,).
v (f=x'.
a(d=(v,),=—e"x(f)=a +0'x=0,

Trac X - CMCIICHUC U3 PABHOBCCHS.

KOJICOAHMH.




JIlnHamMuyeckoe onucaHue:

ma, = —kx,

rae
k= mw?

. JTO 3HAYHT, YTO
E. = —kx.

DHepreTuyeckoe onrcanue (3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTUN):

JJM+£_H£§M_M _

2 2 2 2

CBs3b AMIIIMTYIbL KoJieOaHuI CMCIICHHUA MaTepHaHLHOﬁ TOYKH C aMIIUTyJdaMH KoJieOaHuil eé

CKOpPOCTH U YCKOPEHUS:

Upe =04, @ =04

[lepron 1 yacToTa KoneOaHMii:

2 1
T = =
® Vv
15.2 [Tepron manbeix cBOOOAHBIX KOJIEOAHUN MATEMATUYECKOTO MAasiTHUKA!
|
T=2m|—
g

[lepron cBOGOIHBIX KOJI€OaHUN MPYKUHHOTO MasiTHUKA!




153

154

T =EHJN—T
k

Brinyxnennsie koneOanus. Pezonanc. Pesonancuas kpusast

[lonepeunslie 1 npo10sibHBIE BOIHBI. CKOPOCTH PaCIpOCTPAHEHUS U AJIMHA BOJIHBL:

U
A=vT=-
v

Hutepdepennus u qudpakius BOIH

155

3Byk. CKOpOCTh 3ByKa

MOJIEKYJIAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJIAPHAS OU3NKA

2.1.1

Monenu cTpoeHus ra3oB, )KUIKOCTeH U TBEPAbIX Tell. [lycTh TepMonnHaMuyeckas cucrema (Telo)

coctouT u3 N 0IMHAKOBBIX MoJseKys. Toraa KoJM4ecTBo BeleCcTBa
N m

"W=—=
Ny

rme
Ny

—qrciio ABOrajipo, M — Macca CHCTEMBI (Tena),
il




— MOJIIpHaA MaccCa BCUICCTBA

2.1.2
2.1.3
2.14
2.15

2.16

2.1.7

2.18

2.1.9

TernoBoe IBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
BzanmojeiicTBre yacTHIl BEIlecTBa

Huddysus. bBpoyHoBckoe ABHKEHHE

Mogens uneanbaoro raza B MKT

CBsi3p MeXJ1y JAaBJIEHUEM U CpeJHEl KHHETUYECKOW SHEeprueil MOoCTyNaTeabHOro TEIJIOBOIO

JBUKEHHSI MOJIEKYJ HieabHOro ra3a (ocHoBHoe ypaBHeHue MKT):

- £

TooeCT

— m— .
3

rie MmO — macca OJTHOH MOJICKYJIBI,
N

n=—
%4

- KOHICHTpAal g MOJICKYJI

AbcomotHas Temnepatypa: T =t +273K

CBs3b TEMIICPATYpbl T'a3a CO CpG,[[HCfI KUHETHYIECKOU 3HeerefI IMMOCTYIATCIIbHOTO TCEIIJIOBOT'O
JABWXKXCHUS €0 MOJICKYII:

f 2
M S er
L2 2

EZI'I.‘A:

VYpasuenue p = nkT




MOI[GJII: HNACaJIbHOI'O ra3a B TCpPMOJUHAMUKC:
| Vpaprense MeHreeeBa — KiareHpona
| BEpaKeHHe V1A BHYTPSHHEH JHEPIHH
VpaBreHHe MeHueneeBa — KianeiipoHa (mpHMeHIMBIE (OpPMEI

3AIICI):

pV=""RT =vRT =NkT, p=PXL

L 1
2.1.10 * 'L
BBTPE}KEHII'E IS BH}-’TPEHHEFI QH'EPI'I]II QIHOATOMHOIO HIeaIBEHOIO
rasa (IpIMeHNIMEle (QOPMEI 3aIIICH):

3 Iim

U==vRT =£Mci‘" =——RT=ve T= ipl?"
2 2 2L 2

3aKkoH I[aJ'II)TOHa IJIA JaBJICHUA CMCCH Pa3pPCIKCHHBIX I'a30B!:

2.1.11 p=pt+tp+..

M3omporiecchl B pa3peKEHHOM Tra3e C MOCTOSIHHBIM 4YHCIOM MoJeKkyn N (C TOCTOSHHBIM

2.1.12
KOJINYECTBOM BEIIECTBA V):




m3orepMma (T = const): pV = const
nzoxopa (V = const):

P_ const
T

n3obapa (p = const):

%4
— = const
T

I'padmueckoe npencrapnenue nzonporeccoB Ha PV-, pT- u VT- auarpammax.

OObeIMHEHHBINA Ta30BbId 3aKOH:

pv
— = const
T

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HacepimmeHHable M1 HEHACHIIIICHHBIS Maphl. KauecTBeHHass 3aBHCUMOCTb INUIOTHOCTA H JaBJICHHUA

2113 HACBIIIEHHOTO Mapa OT TEMIEPaTypPhl, UX HE3AaBUCUMOCTb OT 00BEMA HACKHIIIIEHHOTO Mapa
BrnaxnocTs Bo3ayXa.
OTHOCHUTENBHAS BIAKHOCTh:
puapa (T) puapa (T)
2.1.14 ¢ = =

pr{acu[muapa (T) pHaCh[I.LIIIEPS. (T)




2.1.15

H3menenue arperaTHbIX COCTOSIHUI BCIICCTBA: UCITAPCHUC N KOHACHCAIUA, KUIICHUC JKUJIKOCTHU

2.1.16 N3menenune arperaTHbIX COCTOSTHUI BEIIECTBA: TJIABJICHUE U KPUCTAJUIA3AITUS
2.1.17 [IpeobpaszoBanue 3Hepruu B (Ha30BBIX MEPEX0aax
2.2 TEPMOJUHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 BuyTpennss sueprus
293 Tennonepenaua kak crnoco0 HW3MEHEHUS BHYTpeHHEHl »Hepruu Oe3 CoBeplIeHHUS pabOTHI.
o KoHBek1wsi, TerionpoBOAHOCTh, H3ITYICHHE
KomnnuecTBo TemioThI.
VY aenbHas TEIUIOEMKOCTH BEIIECTBA C:
2.2.4 0 = cmAT
VY nenpHas Temora napoodpazosanus L: Q = Lm.
2.2.5 VY aenbpHas TemioTa miasiaeHus A Q = Am.
VY aenbHas TerioTa cropanus Torumaa : Q = gm
DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha PV-guarpamme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
2.2.7

Q12 =AU, + Ay = (Uz - Ul) + A




3.1

Annabara:
Q2 =0= 4, = (U; —U;) =AUy,

2.2.8 Bropoii 3akoH TepmoanHamMuky. HeoOpaTumele mporiecchbl

[Tpuniune! gerictBus TeraoBbix MamuH. KIT:

2.2.9 O O Orare

MakcumansHoe 3Hauenue KI1/I. [ukn Kapho:

Ty ~Tow . To

warp

T

marp Tmr'p

.

2.2.10 M N = Mgy =

ypaBHeHI/Ie TEILIOBOro OalaHca:

2.2.11 Q1+Q2+Q3+---=0

DJIEKTPOAMHAMUKA
OJIEKTPUYECKOE IIOJIE




311 DnekTpuzanus Tesl U e€ MposIBICHUS. DJIEKTpUUecKuil 3apsa. JIBa Buaa 3apsaa. DileMeHTapHbIN
AIEKTPUUYECKUN 3apsAl. 3AKOH COXPaHEHUS IEKTPUUECKOro 3apsiaa

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiibl. 3akoH Kyona:

B OJTHOPOAHOM BEHIECTBE C HHBHCKTPHHCCKOﬁ IMPOHUIIACMOCTBIO

3.12

1 _|Q1|"§"1

F — k |ql | i |1q2 — L
gr 4neg, i

3.1.3 Onexrpudeckoe noie. Ero nefictBue Ha SIEKTpHUUECKUE 3apsiabl

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

F

E=——
qnpoﬁl{h[ﬁ

ITone Touyeynoro 3apsaaa:

q
3.1.4 E =k33

OJTHOPOJTHOE TIOJIE:

E = const.

KapTunse! 1HMA HanpsHKEHHOCTH 3TUX MTOJIEN




IloTeH1IMaIbHOCTD QJICKTPOCTATUYICCKOI'O I10JIA.

Pa3HOCTB IIOTCHIMAJIOB U HaHpﬂ}KCHI/Ie:
A =q(dy — ¢2) = —qhep = qU.

IloTennmanbHas OHEPIU 3apsaa B 3JICKTPOCTATUYCCKOM IT0JIC!

W =qp
3.15
A=-AW
[ToTeHnman 3aeKTpOCTaTHIECKOTO MOJIS:
b W
q
CBs13p HaNpsHKEHHOCTHU TOJSI U Pa3HOCTH MOTEHIIMAJIOB YISl OJHOPOAHOIO 3JIEKTPOCTATHUYECKOIO
nosst: U = Ed
[IpuHIMI Cynepno3uuy dJIEKTPUUECKUX MOJIEH:
E = El +E2+...,¢ = ¢1 + ¢2+...
3.1.6
3.1.7 IIpoBOIHMKY B 3IEKTPOCTATUYECKOM IIOJIE.




VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOJHUKA

Et=0

, BHYTpHY U Ha MOBEPXHOCTH MIPOBOJHHKA @ = CONSt

3.1.8 JIUDJIEKTPUKHU B 3JICKTPOCTATUUECKOM T0J1€. Ju3nexkTpudeckas MpoHUIIaeMOCTh BEIIECTBA €

Konaencarop. DinekTpoéMKOCTh KOHICHCATOPA:

c-1
u
3.1.9 "
SHCKTPOCMKOCTB IIOCKOI'0O KOHACHCATOpa:
£5,5
HapaJ'IJ'ICHBHOC COCAMHCHUEC KOHACHCATOPOB:
q = ql + q2+..., U1 = Uz =y CITEPEJJ - Cl + Cz+. .-
ITocnenoBaTennrHOE COSTUHEHUE KOHACHCATOPOB:
3.1.10
1 1 1
U=U+U;....0:=q2=..., =—+_—+




3.1.11

OHeprus 3aps>KEHHOr0 KOHJIEHCATopa:

U cu? 2
2 2 2C

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

3.2.2

Cwnia Toka:

ITocrosunsbiii Tok: | = const
Jlnst mocrosinHOrO TOKa ( = |t

VCII0BHS CYIIECTBOBAHUS AIEKTPHYECKOTO TOKA.
Hanpsoxenne U u DJIC E

3.2.3

3akoH OMa AJ1d y4acTKa LEeMu:

[ =—
R

3.24

aﬂeKTpI/I‘{CCKOC COIIPOTUBJICHHC. 3aBUCHMOCTb COIIPOTUBJICHUA OJHOPOAHOI'O MPOBOJAHHUKA OT €TO

JUTMHBI U CEYEHUS. Y ICIbHOE COMPOTUBIICHUE BEIIECTBA.

l
R=p§

3.25

Hctounuku Toka. 3/]C ucTouHmka Toka:




A

CTOPOHHHXECHT

E =
q
BHyTpeHnHee conpoTHBIIEHHE HCTOYHHUKA TOKA
3axon Oma 11 1I0JIHOM (3aMKHYTOM) anekTpudeckoit uenu: E = IR + Ir, oTkyna
E
I=—
Rr
3.2.6
E.r
= R
[NapannensHoe coeIMHEHNE TIPOBOTHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1
=—+—+..
Ruapa.rm R 1 RE
3.2.7

HOCHeﬂOBaTeHBHOC COCAUHCHUC ITPOBOAHUKOB:
U=Ul+U2+..,11=12=..
RI’IDCJ = Rl + R2+. .-




Pabora anekrpudeckoro Toka: A = [UL.
3akoH [[xoynsa — Jlenna:

Q = I?Rt

3.2.8
Ha pesucrope

U2
R:Q=A=12Rt=wt=?r

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA:

TennoBas MOINHOCTB, BbLACIIAEMas Ha pE3UCTOPE:
=
L.

P=PPR=—=IU
3.2.9 R

MomHoCTh UICTOYHHKA TOKA!

M{:‘:m
PEz—' =EI

At A0

CB0OO/IHBIE HOCUTENM 3JEKTPUYECKUX 3apsA0B B IMPOBOAHMKAX. MeXaHU3MBl MPOBOJUMOCTH
3.2.10 TBEPABIX METAJUIOB, pPAacTBOPOB M PACIJIABOB  AJIEKTPOJIUTOB, Ta30B. [lodynmpoBOgHUKH.

[TonynpoOBOIHUKOBBIN IUOL

3.3

MAT'HUTHOE I1OJIE




MexaHn4eckoe B3aUMOAEHCTBUE MArHUTOB. MarHuTHOE moJsie. BEKTOp MarHUTHOW WHIYKLIHH.

HpI/IHI_[I/IH CYICPIIO3UIIMKU MArHUTHBIX MOJICH:

B=B8B,+8,+...
3.3.1 Lo

JIuaun WHAYKOUU MAarouTHOT'O ITOJIA. KapTI/IHa JIMHUK HHAYKIOUHU MAarouTHOI'O ITOJI IIOJIOCOBOTO U

HOI[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

332 OngpIT 3pCTez[a. MarunuTtHoe mnoje IMpOBOAHHKA C TOKOM. KapTI/IHa JIMHAIT HHAYKOUHU MAarHuTHOTI'O
IIOJIA AJIMHHOI'O MPAMOIr0 MPpOBOAHHWKA U 3aAMKHYTOI'O KOJIBIEBOI'O IMPOBOJHHKA, KaTYIIKKU C TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYMHA:

F, = IBlsina

3.3.3 , TJIe 0. — YyroJl MeXXy HallpaBJICHUEM IPOBOJHUKA U BEKTOPOM

B
Cuna JlopeHua, e€ HarpaBiIeHHE U BEJIMYHMHA!

Fpop =I q | vBsina

IZIe 0. — YTOJI MEKY BEKTOpaMHU

. HBI/I)KGHI/IG Bapﬂ)KeHHOfI JaCTHLbI B OTHOPOJHOM MAarHuTHOM II0JI€




3.4

OJIEKTPOMATHUTHAA MHAYKIMA

IToTok BCKTOpa MarHuTHOM HHAYKIOUU:

® =B, 5= BScosa

34.1 n B
L
G 72
3.4.2 SIBnenue anekTpomaruutHOM uHAYKIMK. D1C nnaykuuu
3aKOH EKTpOMarHuTHOW nHAykuuu Papanes:
AD
343 E=—— :—(IJ;
Az A=)
»{g\(ain'
/.
( = =)
34.4

3/1C uHIyKIUU B IPSIMOM TPOBOTHHUKE JUTMHOM |, TBHOKyIIIEMCSt CO CKOPOCTBIO




1)

B OJIHOPOJAHOM MarHUTHOM Iose B:
| E; |= Blvcosa

, TJIe 0. — yTOJI MeX1y BEeKTopoM B u Hopmaiibio

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BEKTOPLI

IHﬁ

; €CITH

[

TO
| E, |= Blv




3.5

345 [IpaBuiio Jlenma

NHAYKTUBHOCT:
o
L =—
I
3.4.6 ,mm @ = LI
Camounnykuus. 9JIC caMOMHAYKIUU:
AT
E =1 —L —1r,
Aty
DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM:
LI?
347 W, = >
DJIEKTPOMATI'HUTHBIE KOJIEBAHM S 1 BOJIHBI
351 -

Konebarenbubiii  koHTYp. CBOOOJHBIE  AJIEKTPOMArHUTHBIE

KoJIeOaTeIbHOM KOHTYPE:

KoJIeOaHus

B

nacajibHOM




[4(1) = Gunasin( o1+ @)

]fffﬁ] =g, = g, cos( ot +q) =I__ cos(cr +q))

®opmyna Tomcona:

T = 2m\LC

, OTKyJla

21 1

W=—=——=

T VIC

CBs13b AMIUIMTYABl 3apsAfa KOHACHCATOpa C aMHHHTy,HOﬁ CUJIbl TOKa IIpH CBO60)IHLIX

AJIEKTPOMArHUTHBIX KOJICOAHUSAX B UJICATILHOM KOJIeOaTeIbHOM KOHTYpE:

3akoH COXPAHCHUSA DHCPIUH B UACAIIbBHOM KoJie0aTeIbHOM KOHTYpC:

3.5.2
353 BoinykaeHHbIE 2JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc
[lepemennslit Tok. [IponsBoacTBo, nepenada u NoTpedIeHUE SIEKTPUUECKON SHEPTUn
354 cu®  LI* cu’_ LI’
+ = e = e — const.
2 2 2 2
356 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTalis BEKTOPOB B DJIEKTPOMATHUTHON BOJIHE

B BaKyyMe:




£l

Blc

3.5.6 [Ikana 3meKTpOMarHUTHBIX BOJH. [I[puMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
3.6.1 [IpsmonuHeitHOE pacpocTpaHeHHe CBEeTa B OJHOPOIHOM cpeze. Toueunslit uCTOYHHK. JIyu cBeTa
3aKOHBI OTPAKEHUS CBETA.
a=pf
3.6.2
alp
T77777 77777
3.6.3 [TocTpoeHne N300paKEHHI B IIIOCKOM 3epKaje
3aKOHbBI IPEJIOMJIICHUS CBETA.
[Ipenomnenue cBera:
n,sina = n,sinf.
3.6.4

Nage

AOCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
c




OTHOCHTENBbHBIN NIOKA3aTENb IPETOMIICHUS:

n, v,
Mgy = — = —
OTH ?11 vz

Xoq Jiyueit B mpu3Me.
1"1 = 1'2 - I?]}.l = .”2}.2
COOTHOIIIEHNE YacTOT U COOTHOIIECHUE UIMH BOJIH IIpH HIECPEXO0AC MOHOXPOMATHYCCKOI'O CBCTa

yepes rpaHully pasjiena JByX ONTUYECKUX CPEJ:

Hy<m Hy
oy E
3.6.5 [omHOE BHYTpEHHEE OTpaKEHHE.

[IpenenpHbIi yro MOJIHOrO BHYTPEHHETO OTPAKEHUS:
. 1 n,
Sintty, = —=—
Norw My

3.6.6 CoOuparomue u paccenBaroue JuH3bl. ToHkas 1uH3a. @OKyCHOE pacCTOSIHUE U ONTUYECKask CUIla




TOHKOM JTUH3HL:

1
D=—
F
®opmyJia TOHKOH JIMH3bI:
1 . 1 1
d f F
VBenuueHue, JaBacMoe JIMH30M:
h
F = — = ﬂ
H d
3.6.7
d T
]
A F

F\ h
f

e

B ciyuae paccenBaronieit JMH3bI:

3.6.8




1
DO0= F=—0,
D

r

h 1fl
—=—1
H d

Xoa Jyda, OPOIIEIIIEr0 JHMH3Y MOJ IMPOU3BOJIBHBIM YIJIOM K €€ TIJIABHOM ONTHYECKOM OCH.
[TocTpoenne n300paxeHii TOUKH U OTPe3Ka MPSIMON B COOMPAOIINX U PACCEUBAIOIINX JIMH3AX U

HUX CUCTEMAxX

3.6.9 doroannapaT Kak onTUYecKuil npudop. I'na3 kak onTuyeckas cuctema
Wntepdepenius cera. KorepeHTHble MCTOYHHMKH. YCIIOBUS HAONIOJEHHS MAaKCHUMyMOB M|
MUHHMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB!
i,
MAaKCIIMYMEBI — A=2m=, m=0,+1,+2.+3,__,
3.6. - 2
v}
MITHIIMYMET — A= 2m+l_];, m=0+1+2 +3__
)
Hudpaxius cera. JJudpakunonHas pemérka. YciaoBue HaOMIOAEHUS TIaBHBIX MAaKCUMYMOB IPH
HOPMAJIBHOM TIaJICHUH MOHOXPOMATHYECKOTO CBETA C JUTMHOW BOJIHBI A Ha PemETKy ¢ nmepuoaom d:
3.6.11

dsing,, =md,m=0,+/-1,+/-2,+/-3,..




3.6.12

Hucnepcus cBera

KBAHTOBA ®U3UKA

4.1

KOPITYCKVJISIPHO-BOJIHOBOM JIY AJIN3M

411

I'unore3a M. I1nanka o kBantax. @opmymna [Inanka: E = hv

4.1.2

®ortonbl. JHeprus GoToHa:

E=h _he_
= v—i—pc

Nmnynbe ¢potona:

_E_hv_h

p_C C E

413

®otorddext. Onbitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa

4.1.4

VYpaBHenue DiiHreitHa i potodddexra:

Eqmmm = ABrIxoJa + E umax-

riae,

Ec]m'mua =hv=—,




4.2

415

421

4.2.2

4.2.3

B he
= UK = —
P ';pr

A

BEIXOOA

E

KHHMAax ~ 2 - 3an

JlaBieHue cBera.
JlaBieHre cBeTa Ha TMOJHOCTHIO OTPAXKAIOIIYIO MOBEPXHOCTh M HA IMOJHOCTHIO MOTIOLIAIOUIYIO

IIOBEPXHOCTH
OU3NKA ATOMA
[InanerapHas mozens aroma

IToctynatsl bopa. Wznyyenue u morsouieHne (GOTOHOB MpHU MEpexoje aroMa ¢ OJHOIO YpPOBHS
SHEPIUM Ha JPYrou:

hv, . = he =|E, -E

mr -
Y

™ |

JIuHeituaTbie CIEKTPHI.

CriexTp ypoBHEH 3HEPruy aToMa BOJIOpOJIa:

—13,63B
E, =222 41,23, .

n*




4.3

OU3NKA ATOMHOI'O SAIPA

43.1

Hyxnonnas moxens sinpa I'elizenOepra — MiBanenko. 3apsn sapa. MaccoBoe uuciio siapa. M3otormbl

4.3.2

4.3.3

Pa,[[I/IoaKTI/IBHOCTI) .

Annda-pacnan:
A A4 4
X— 7Y+ ,He
bera-pacna.

DNeKTpOHHBIH B-pacnan:

A A 0~
s X—= Y+ je+v,

ITo3utpoHnHslii B-pacnan:

A A 0= o

sX—=2- oY + e+ v,
l'amma-uznyuenue
3aKoH paJIM0aKTUBHOTO pacnajia:

—t
N(t) = Ny + 2T

[Tycth M — Macca pagroakTUBHOIO BellecTBa. Toraa

—f
m(t) =my = 2T

4.3.4

E[I[epHLIe pCaKkIuu. I[CHCHI/IG N CUHTC3 AICP




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH HHTEPHET






