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HOACHUTEJIBHASA 3AIIMCKA

Hannast pabovasi mporpamma yueOHoro npeamera «Dusuka» s 10-11 kmaccoB pazpaboTaHa Ha OCHOBAHHWH CIIEAYIOIIMX HOPMATHBHBIX

JIOKYMEHTOB:

. DenepanpHblit 3aK0H 0T 29 aexadps 2012 1. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit Deneparumy;

° OdenepanbHbiii 3akoH oT 19 aexabps 2023 r Ne 618-03 «O BHecenunm u3MmeHeHuidl B DenepanbHblii 3akoH «O0 oOpaszoBanun B Poccutickoit
denepanun»;

° ®denepanbHBIN TOCYIAPCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT OCHOBHOTO 0o0mIero oopasoBanus (yTB. IpukazoM Munnpocsemenus Poccun ot 31 mast
2021 1. Ne 287);

° denepansHas 00pa3oBaTeIbHas POrpaMMa OCHOBHOTO 0011ero oopasoBanus (yTB. mpuka3zoM Munmnpocsenienus Poccun ot 18 mast 2023 1. Ne 370);

° pacniopsbkenue IpaButenbcrBa Poccutickoit ®@enepanmu ot 19 HosOps 2024 1. Ne3333-p «O0 yTBepKI€HHH KOMILJIEKCHOI'O TUIaHA MEPOIPHSTHH 110
MOBBIIICHHIO KAYECTBA MATEMATHYECKOI0 U €CTeCTBEHHO-HAYYHOr0 00pa3oBanus Ha niepuoz 10 2030 rogay;

° npuka3 Munmnpocsemenus: Poccun ot 09 oktsa6ps 2024 r. Ne 704 «O BHeceHMHM M3MEHEHHWH B HEKOTOpbIE NMpHUKa3bl MUHHCTEPCTBA MPOCBEIICHHS

Poccuiickoit ®enepannn, kacarompecs (eaeparbHbIX 00pa30BaTENbHBIX MPOrPAMM HAYaIBbHOrO OOILIEro 0Opa3oBaHMs, OCHOBHOTO 00IIero o0pa3oBaHUS U
Cpe/iHero obIero 0opa3oBaHuUs;
o ®denepalbHON NPOrpaMMOM BOCIUTAHUS, 0JOOPEHHON pelieHneM (eaepalbHOr0 yu4eOHO - METOJUUYECKOro OOBbEeIUHEHMs 1O o0leMy
obpazoBanwuto (ITpukaz MunucrepcTBa mpocserenus Poccuiickoit @emepanuu ot 18 mast 2023 r.Ne 370);

[IporpaMmMa COOTBETCTBYET OCHOBHOW 0Opa30BaTelbHOW MPOTPAMME OCHOBHOTO OOIIero oOpa3oBaHHs, JOKaIbHBIM akTaM MBOY
«Konpuyrunackas mkoaaNe2 ¢ KppIMCKOTAaTapCKUM sI3bIKOM 00yueHus» Cumdepononibekoro paiiona Pecriyomuku Kpbim.
YcraBa MBOY «Kosbuyruackas mkogaNe2 ¢ KppIMCKOTATAPCKUAM SI3BIKOM OO0 yUEHUS».

[Ipu opranuzanuu oOpa3oBaTeIbHOMN AEATEILHOCTH HE JOMYCKAETCSl UCIOIB30BaHIE TEXHOJIOTHIA, KOTOPhIE MOTYT HaHECTH Bpel PU3NUECKOMY U
(MJIM) ICUXUYECKOMY 37I0POBBIO 00YJarOIIUXCs, IPUOPUTET UCIIOIb30BAHUS 30POBbECOEPETaAIONIUX MEarorHYeCKIX TEXHOIOTUN; TPUHLIUIT
obecrnieueHus: CaHUTaPHO-3IHIEMUOJIOTHYECKOH 6€30MacHOCTH 00yYaIOIINXCsl B COOTBETCTBUH C TPEOOBAHUAMH, IIPEyCMOTPEHHBIMU
caHuTapHeIMU TipaBuiamMu 1 Hopmamu CanlluH 1.2.3685-21 «['urneHnyeckre HOPMATUBBI U TPEOOBAHMS K 00ecTieueHHI0 0€30MacHOCTH U (HJTH)
0e3BpEeTHOCTH Il YeloBeka (PakTopoB cpebl 0OUTAHUS», YTBEPKICHHBIMU IOCTAHOBJICHHEM [ JTaBHOTO roCyJapCTBEHHOTO CAaHUTAPHOTO Bpaya
Poccuiickoit ®eneparuu ot 28 ssuBapst 2021 . Ne 2 (3apeructpupoBaHo MunuctepcTBoM roctuiuu Poccuiickoii @enepanuu 29 supaps 2021 r,
peructpanoHHbIil Ne 62296), ¢ u3MeHeHUsIMY, BHECEHHBIMH ITOCTAaHOBIIEHHEM [ TaBHOTO TOCyIapCTBEHHOTO CaHUTapHOTO Bpada Poccuiickoii
Oenepanuu ot 30 nexabps 2022 1. Ne 24 (3apeructpupoBaHo MuHucTepcTBOM toctuiiuu Poccuiickoit @enepanuu 9 mapra 2023 1,
peructpanuonnbiii Ne 72558), aeiictyromumu 1o 1 mapra 2027 . (nanee — [ urneHnyeckre HOpMaTHBbI), U CaHUTApHBIMU npaBunamu CI1
2.4.3648-20 «CaHUTapHO-IMTUAEMHOIOTHUECKHE TPeOOBAaHUS K OPraHU3aIMsIM BOCIIUTAHUS U OOyUeHUsI, OTABIXA U 03I0POBJICHUS JIETeH U
MOJIOJICKHY, YTBEPKICHHBIMU MTOCTAHOBIEHHEM [ TTaBHOTO TOCYIapCTBEHHOTO CaHUTApHOTO Bpauda Poccuiickoii @enepannu ot 28 centsiops 2020
r. Ne 28 (3aperucrpupoBano MunuctepctBoM roctuiinu Poccuiickoit @enepanuu 18 nexadps 2020 1., peructpannonssiit Ne 61573),
neiictBytorue 10 1 suBapst 2027 . (manee —CaHUTapHO-3MUIEMHOIOTHUECKHE TPEOOBaHUS);

[IporpamMma mo ¢usmke 06a30BOro YpoBHS Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHus pa3padoTaHa HAa OCHOBE IMOJIOKEHMH U TpeOOBaHUU K
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pe3ylbTaTaM OCBOCHHS OCHOBHOU oOpa3oBaTenbHOU mporpammsl, npenacraBieHHbx B @PT'OC COO, a Takxke ¢ yaéroMm QenepanbHOi paboueit
IporpaMMbl BOCHMTAaHHUS M KOHIICTIIIMM NpenojaBaHus ydeOHOro mpeamera «®Pusmka» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit
®denepanny, peaji3yroluX OCHOBHbIE 00pa30BaTElIbHbBIE POrPaMMBbl.

Conepxanue IporpaMMsbl IO (PU3HUKE HAIIPABIICHO HA (POPMHUPOBAHUE €CTECCTBCHHO-HAYYHOUW KapTUHBI Mupa oOydaromuxcs 10—11 kmaccos
npu oOyueHnn uX (u3nke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOrO moaxoja. lIporpamMma mo ¢usmke COOTBETCTBYET
tpeboBarusm PI'OC COO K MmIaHUPYeMBIM JIMYHOCTHBIM, NMPEIMETHBIM M METAlpeJAMETHBIM pe3yibTaTaM OOYdYeHHs, a TaKXKe YYUTHIBACT
HEO0OXOIMMOCTh peaTN3allii MEXIPEIMETHBIX CBsI3€l (U3UKU C €CTEeCTBEHHO-HAy4YHbIMHM Yy4yeOHBIMM IpeameTamu. B Hell ompenensiorcs
OCHOBHBIE 11€JTU U3y4eHHs (PU3MKHU Ha YPOBHE Cpe/iHero oouero o0pa3zoBaHus, MIaHUPyEMbIe Pe3yIbTaThl OCBOCHHUS Kypca (PU3UKU: TUYHOCTHBIE,
MeTarnpeaMeTHBIC, TPpeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [UTaHUPYEMBbIE PE3YNIbTaThl OCBOEHUS Kypca (PU3UKHU Ha 6a30BOM YpOBHE, B TOM UHUCIIE ITPEIMETHBIE PE3yIbTaThl IO roJiaM O0yUYEeHHUS;

e cojiep)kaHue yuyeOHoro npenmMera «Pu3nka» Mo rogaM o0ydeHus.

®du3rka Kak Hayka o HambOosee oOMIMX 3aKOHAX MPUPObI, BHICTYMAs B KauecTBE y4eOHOTO MpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B cUCTeMy 3HaHUU 00 okpyxatoniem mupe. llkonpHbIi Kypc (U3MKHM — cCUCTEMOOOpa3yrOMIMH Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUN, U3y4aeMbIX XUMHEH, Onosorueil, pusndeckoit reorpadueit u
acTpoHOMHMEH. Vcronp30BaHMe U AaKTUBHOE MPUMEHEHUE (U3MUECKUX 3HAHUI ONpeAessieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cepe SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHUs] HOBBIX MAaTEpPHUAJOB C 3aJaHHBIMU CBOMCTBaMHU M Jpyrux. M3ydenue duszuxu
BHOCHUT OCHOBHOH BKJIaJl B (JOPMHPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa 00y4aromuxcs, B pOpMUpPOBaHUE YMEHUN IPUMEHATh Hay4HBbIH
METO/] MO3HAHMSI IPU BBINOJIHEHUH UMH Y4EOHBIX HCCIIEI0BaHHMN.

B ocHOBY kypca ¢u3uku a1 ypoBHs cpeaHero o0mero o0pa3oBaHUs MOJN0XKEH psAA UAEH, KOTOPbIE MOYKHO pacCMaTPUBATh KaK MPUHIMIIBI
€ro MOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SBISIETCA JIOTUYECKH 3aBEPUIEHHBIM, OH COJEPKUT MaTepHall U3 BCeX pa3ieioB (U3UKH,
BKJIFOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca GU3nKu 00beIMHEH BOKPYT (pu3nyeckux Teopuil. Benymum B Kypce sBisieTcs
(dbopMupoBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanojaraeT UCHOJIb30BaHWE I'YMAHUTApHOTO MOTEHLMana (U3UYECKOM HayKH, OCMBICICHHE
CBSI3U Pa3BUTUA GU3UKU C pa3BUTHEM OOILECTBA, & TAKXKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU MPOoOIIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc (uszuku mnpeanosiaraeT 3HaAKOMCTBO € LIMPOKMM KPYrOM TEXHHYECKHX M TEXHOJIOTHYECKUX
MIPUIIOKEHUN U3YUEHHBIX TEOPUN M 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEACHUS JJIEMEHTOB COJEP)KaHUs, TOCBAIIEHHBIX 3KOJOTMYECKHM IpolieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TakKe 00Cyk1eHHs MpoOieM paloHaIbHOTO MPUPOIOTIONIb30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH 3JI€MEHTaMM Kypca (U3MKH Ha ypOBHE CpeIHero ooOuiero oOpa3oBaHUs SBISAIOTCS (Qu3nueckue teopuu (hopmMupoBaHHe
MPEJCTABICHUN O CTPYKTYpE MOCTPOEHUS (PU3MUECKON TEOPHH, POJIM (PYHIAMEHTAIBHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX MPEACTaBICHUAX
0 MIPUPO/IE, TPAHHUIIAX TPUMEHUMOCTH TEOPHHl, /Il OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U IPOLIECCOB).
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CucTeMHO-IeITeTbHOCTHBIN MOAX0/] B Kypce (DM3MKU peau3yeTcst Ipexk/ie BCEro 3a CUET OpraHu3aliy SKCIIEPUMEHTAIBHOMN e TebHOCTH
oOyyaromuxcs. Jlns 6a3o0Boro ypoBHs Kypca (DM3HKM — 3TO HCIOJIB30BAaHHWE CHCTEMBl (DPOHTAJBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB H
mabopaTopHBIX paboT, KOTOpBIE B mporpamme 1o (u3mke OOBEAMHEHBI B OONIWI CIHCOK YYEHHYECKUX MPAKTUYCCKUX padoT. BreigencHue B
YKa3aHHOM TIepedHe JIAO0PaTOPHBIX PadOT, MPOBOAUMBIX JUISI KOHTPOJISL M OIICHKH, OCYIIECTBIISIETCS y4aCTHUKAMHU 00pa3oBaTeIbHOTO Mpolecca
UCXO0Ms1 M3 0COOEHHOCTEH IUIAHMPOBAHUSA W OCHAIIeHHS KabuHeTta ¢u3uku. [Ipu 3TOM obecneumBaercs OBNaJeHHE OOYYAIOUIUMHCS YMEHHUSIMU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHHS, MCCICIOBAHUS 3aBUCHUMOCTEH (M3MYECKUX BEIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEIIOKEHHBIX
THITOTE3.

Bonpmoe BHUMaHWE yAEISIETCS PEIICHHIO PACYETHBIX M Ka4eCTBEHHBIX 3aj1ad. [Ipm 3TOM aist pacdE€THBIX 3a7ad MPHOPUTETOM SIBIISTFOTCS
3aJ]au¥ C SBHO 33JaHHON (PM3NIECKOI MO/IEIbI0, TO3BOJISIOIINE IPUMEHSTh U3yYCHHBIC 3aKOHBI M 3AKOHOMEPHOCTH KaK M3 OJHOTO pa3zeia Kypca,
TaKk ¥ HMHTETPHUPYS 3HAHHUA W3 Pa3HBIX pas3zenoB. (s KauyecTBEHHBIX 3aqad NPUOPUTETOM SIBISIFOTCS 33JaHUS HAa OOBSICHEHHE IMPOTEKAHUS
Gu3NYeCcKuX SBICHUM H TIPOIECCOB B OKPYXAlOIIEeH >KW3HM, TpeOyrommue BhIOOpa (QHU3MUECKOW MOJENW Il CHTYallul TPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanmsimu ®I'OC COO k MaTepuaibHO-TEXHUYECKOMY OOECTICUeHHIO YIeOHOTOo TIpoiiecca 0a30BbIii ypOBEHb Kypca
GU3MKM Ha YpOBHE CpEIHEro OO0IIero oOpa3oBaHHS [OJDKEH H3y4aThCs B YCIOBHAX IPEAMETHOTO KaOWHeTa (HU3WKH WM B YCIOBHIX
MHTErPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAY4YHOIro HHKIAa. B kaOuHeTe (GU3MKM AODKHO OBITH HEOOXOoIuMoe j1abopaTOpHOE
o0opynoBaHue AJis BBIMOJIHEHUSI YKa3aHHBIX B MPOrpaMMe Mo PU3UKe YUCHHUECKUX MPAKTUYECKUX paboT U IEMOHCTPAIIMOHHOE 000pYyIOBaHHE.

JlemoHcTpalMoHHOEe 000pynoBaHue (OPMUPYETCS B COOTBETCTBHM C MPHUHLUIIOM MHHUMAJIbHOM JOCTaTOYHOCTH U OOeCcleynBaeT
MIOCTAHOBKY IIEPEUMCIICHHBIX B MpOrpaMMe Mo (DM3HKE KIIOYEBBIX JEMOHCTpAalUUN JUIsl MCCIEAOBAHUS HM3y4aeMbIX SIBIIEHUN U MPOLIECCOB,
SMIOUPUYECKUX U (PYHIaMEHTANbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHII.

JlaGopaTopHoe 000pyI0BaHUE I YICHHYECKUX MTPAKTHUECKUX PaboT GopMHUpYETCs B BUEC TEMATHICCKUX KOMIUIEKTOB M 00€CIIeUnBaCTCsI
B pacuéTe OJJHOro KOMILJIEKTa Ha ABYX oOydaromuxcs. TeMarnyeckue KOMIUIEKThI JAO0OPaTOpPHOTO 000pYyI0BaHUS JOJKHBI ObITH IOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJOTOBBIX M HUGPOBBIX MPUOOPOB, a TAaKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIE IU(PPOBBIX
abopaTopHil.

OCHOBHBIMH LEJSIMU U3Yy4eHUs (PU3HKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

¢ hopMHpoBaHUE UHTEPECA U CTPEMIICHUS 00YJaIOIIUXCsl K HAYYHOMY U3YUYEHUIO MPUPOJIbI, PA3BUTHE WX MHTEJUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

® pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE HCCIEA0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIIHUM SIBICHUSIM;

¢ hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHUsS OCHOB CTPOCHHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢ hopMHpoBaHNE YMEHHUI OOBIACHATD SBJICHUS C MCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUI U HAYYHBIX 10Ka3aTeIbCTB;

¢ hopMupOBaHME MPEJCTABICHUIN O POJIN (PU3UKH TS Pa3BUTHSL IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTH.

JlocTikeHue 3THX 1esiell o0ecriednBaeTcs pelIeHneM CIIeAYIOIUX 3a/1a4 B Ipoliecce U3y4eHus Kypca GU3MKU Ha YpOBHE CPEIHEro oOIIero
oOpa3oBaHus:

e IproOpeTeHNe CUCTEMbl 3HAHUM 00 OOLIMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUAX, BKJIIOYAs MEXAHUKY, MOJICKYJSPHYIO
(bu3uKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPO(PHU3HKH;



e hopMHpOBaHUE YMCHHIM NPUMEHSATh TEOPETUUYCCKUE 3HAHUS sl OOBSCHEHHS] (PU3UYCCKUX SBICHHA B MPUPOAC U IS TPUHSATHUS
MPAKTUYECKUX PELICHUI B IIOBCEHEBHOW KU3HU;

® OCBOECHHE CIIOCOOOB PEILLIEHUS PA3IMUYHBIX 33]a4 C SIBHO 3aJaHHON (PU3MUECKON MOJENBIO, 3a/1ay, IOJPa3yMEBAIOLINX CaMOCTOSTEIbHOE
co3zanue (pu3nYecKor MOJEIH, aIeKBaTHOM YCIOBUSAM 33/1auH;

® [IOHMMaHHE (U3MYECKUX OCHOB M TPHUHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJOTUYECKUX IPOIECCOB, WX BIUSHUA HA
OKPY’KAIOILLYIO CPELY;

® OBJIQ/ICHUE METOJaMH CaMOCTOSITEJIbHOTO IUIAaHUPOBAaHUS W MPOBEICHUS (PU3MUECKUX DSKCIIEPUMEHTOB, aHalU3a W HHTEpPIpETalUU
nH(pOopMalKH, ONIPEAETICHHS T0CTOBEPHOCTH MOJyYEHHOTO pe3ybTaTa;

® CO3J]aHK€ YCIOBUM 7S pa3BUTHS YMEHHUH MPOEKTHO-NUCCIIEI0BATEIbCKON, TBOPUECKON JESITENTbHOCTH.

Ha u3yuenue ¢usuxu (6a30BbIil ypOBEHb) Ha YPOBHE CpeHEro o0miero oopazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 vacoB (2 yaca
B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).

[Ipennaraemselii B mporpamme 1no ¢Gpu3uke rnepedeHs J1ad0paTOPHBIX M MPAKTUYECKUX PadOT SIBISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JEIaeT
BBIOOD MPOBEACHMS JTAOOPATOPHBIX PAOOT M OMBITOB C YIETOM HHAMBUAYATHHBIX 0COOCHHOCTEN 00YJarOIUXCS.

COJEP/KAHUE OBYYEHUASA

10 KVIACC

Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI O MIO3HAHUS

®duznka — Hayka o mpupoje. Haydnble MeToabl MO3HaHUS OKpyXkaromero mupa. Ponb skcrepuMmeHTa M TEOpUM B Ipoliecce MO3HAHUS
MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pu3nveckux sBiAeHUM W mporieccoB. Hayunbie rumotessl. dDusnueckue 3aKOHbI U TEOPHUH. ['paHHIBI MPUMEHUMOCTU
¢buznueckux 3aKoHOB. [IpuHIMIT COOTBETCTBUSI.

Ponb u Mecto pusuku B hopMUpOBaHUN COBPEMEHHOM HAyYHOM KapTUHBI MUPA, B TPAKTUUECKON AESTEIbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUYUKU.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBukeHue. OTHOCUTENHLHOCTh MEXaHW4eckoro nBmxkeHus. Cuctema otcuéra. TpaekTopusi.

[lepemernienue, CKOpOCTh (CpenHsis CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepHAbHOM TOYKH, UX MPOEKIUU HA OCHU CUCTEMBI
koopauHaT. CrokeHre epeMelIeH i U CII0KEHUEe CKOPOCTEN.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MPSAMOJUHEHHOE ABIKEHUE. ['padmku 3aBHCHUMOCTH KOOPIWMHAT, CKOPOCTH, YCKOPEHHS, MYyTH H
MepeMeIeHUs] MaTepUATbHONH TOYKH OT BPEMEHH.

CBoOoHOE MazieHne. Y CKopeHrne CBOOOHOTO MaIeHus.

KpuBonuneiinoe neuxeHue. [IBrmkeHrne MaTepuaibHONH TOYKU MO OKPYKHOCTH C TIOCTOSTHHOW TIO MOJIYTO0 CKOPOCTHIO. YTJIOBasi CKOPOCTH,
nmuHeiHas ckopocTh. [lepuoa u wactota obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHHUE.



TexHuueckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHHUE: CIIUJOMETP, ABUKEHUE CHAPSIIOB, LIETIHbIC U peMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mogenb cuctembl 0TCUETa, UILTFOCTPALIMS KWHEMATUYECKUX XapAKTEPUCTUK JIBHKCHUSI.

[IpeoOpazoBanme IBUKCHHIA C UCTIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmoienue ABYKEHUS Tea, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPH30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO Ta/ICHUS.

HamnpaBnenue ckopocTH mpy IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenne HepaBHOMEPHOTO JABUKEHHUS C IIEJIBIO ONPECIICHUs] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXKAY MYTSIMHU, MPONWICHHBIMH TEJIOM 3a TOCIE0BaTeIbHBIE paBHBIC MPOMEKYTKH BpPEMEHH IIpHU
PaBHOYCKOPEHHOM JIBIDKCHHH C HA4aJIbHOW CKOPOCTHIO, PAaBHOM HYIIIO.

N3yuenne nBUKEHUS MApUKaA B BA3KOM KHUJIKOCTH.

N3yuenne nemxeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutensHocTH ["anunes. [lepssiil 3akoH HetoToHa. MIHEpManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropol 3akoH HberoToHa a1 MarepuanbHOM Touku. Tpetwit 3akoH HproToHa aiid
MaTepUaIbHbIX TOYEK.

3akoH BceMUpHOro TsaroteHus. Cuna Tsxectu. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunel Tpenus (mokosi, ckonbxeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUs CKOJIbKEHUS U CHUJIa TPEHUS MOKOSL.
Kosddunuent tpenus. Cuna conpoTuBieHus IpU ABMKEHUH TeJa B dKUAKOCTH WU Tase.

[TocTynarensHoe ¥ BpamaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCHUTEINIBHO OCH BpalleHus. [1nedo cuibl. YciaoBust paBHOBecUs TBEPIOTO Tea.

TexHuueckre ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHHE: TOAIUIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoti 3akon HeroToHa.

N3smepenue cui.

CnoxeHue Cuil.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT JedopMaIiiu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOIBEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecus TBEPOTO Tena. Buibl paBHOBECHSI.



Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHust Opycka 1o HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIKMX B MPY)KUHE M PE3UHOBOM 00pasiie, oT ux aedopmarium.

HccnenoBanue yciioBuil paBHOBECHs TBEPAOIO TeJa, UMEIOIIETO OCh BPALLIEHUSI.

Tema 3. 3akonvl coxpanenusn 6 mexanuxe

Nmmynbe MaTepuanbHON TOYKH (Tela), CUCTEMBbI MaTepUaIbHBIX TOYEK. IMIyabC CUIIBI U M3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPaHECHHS
HUMITyJIbCca. PeakTUBHOE IBIKEHHE.

Pa6ora cuibl. MOIIHOCTE CHUITBI.

Kunernueckas sHeprust MarepuaibHOi Touku. TeopeMa 00 N3MEHEHUU KHHETUYECKON SHEPTHUH.

[Torenumansuas sHeprus. [loTeHumanbHas sSHeprus ympyro aepopMupoBaHHON mnpyxkuHbL. [loTeHIManbHAs HSHEPruUs Tela BOIM3U
MTOBEPXHOCTU 3eMJIN.

[ToTreHnmanpHbIE M HEMOTEHIIUATbHBIE CHIIBI. CBs3b paOOTHl HEMOTECHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW SHEPTHH CHUCTEMBI TEJl.
3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTHU.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoicTBa U MMPAKTUUECKOE TPUMEHEHHE: BOJAOMET, KOTIEP, MPY>KUHHBIA MUCTOJIET, TBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KUHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydeHnne abCoOTOTHO HEYNPYTOTO yAapa ¢ MOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIbI C K3MEHEHHUEM MEXaHWYEeCKOM SHEPruu Tella Ha MPUMEpPEe PACTXKEHUS! PE3UHOBOTO JKI'yTa.

Pasznen 3. MoJiekyJasipHasi pU3uKa U TEPMOAHUHAMUKA

Tema 1. Ocno6bl MOEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYIIIPHO-KUHETUUECKOM TEOPUH U UX OnbITHOEe oOocHOBaHUe. bpoyHoBckoe nBmxkenue. Juddys3usa. Xapakrep
JBUKEHHS] U B3aHUMOJICHCTBHS YacTHI] BellecTBa. MoJenu CTPOCHUS Ta30B, KUIKOCTEH M TBEPHBIX TeNl U OOBSICHEHHWE CBOMCTB BelleCcTBa Ha
OCHOBE 3TUX Mojenel. Macca u pazmepsl Mosekyi. KonnuectBo BeniectBa. [locrosnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Lienscust.

Mopnens uaeansHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUYECKON TEOpHH HAEaIbHOro raza. AOCONIOTHAs TemIepaTypa Kak
Mepa CpeJHEeHd KWHETUYECKOM SHEpPruM TEeIJIOBOro JBMeHus dvactull rasza. lllkama temnepatryp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHME
MenneneeBa—Knanelipona. 3akon J[lanproHa. M3ompoiecchl B HI€albHOM Ta3e C IOCTOSHHBIM KOJWYECTBOM BemlecTBa. [ paduueckoe
MIpeJICTaBICHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

Texnudeckue ycTpoHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA, (hoTOrpaduu MOJIEKYN OpPraHMYEeCKUX COCAMHEHUN.



OmnbiTe! 0 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Mopens onbita LlTepHa.

OnbITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHNE MEXKMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Monens, WUTIOCTpUPYIOLIasi IPUPOLy AABJICHUS Ia3a HA CTEHKU COCyaa.

OMBITHI, WJUTIOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO T'a3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Omnpenenenre Macchl BO3/lyXa B KIIACCHOM KOMHATe Ha OCHOBE U3MEpeHU 00bEMa KOMHATBI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y ITapaMeTpaMu COCTOSHUS pa3peKeHHOTO Trasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckas cucremMa. BHYTpeHHsIs SJHEPTUsi TEPMOJMHAMUYECKONU CHCTEMBI M CIIOCOObI €€ m3MeHeHusl. KoIn4ecTBO TEeIIoThl U
paboTta. BHyTpeHHss SHEprusi OAHOATOMHOTO HIEATbHOro ra3a. Buel Temsonepenayu: TEIIONPOBOJAHOCTb, KOHBEKIUS, U3ydeHHE. Y IelIbHas
TEII0EMKOCTh BellecTBa. KonuecTBo TErIoThl pU TeIUIonepeaaye.

[Tonsatue 06 ammabGatHOoM mporecce. [lepBbiii 3akoH TepmoaunHamMuku. [IpuMeHeHHne MepBOTO 3aKOHA TEPMOJIWHAMHUKHU K H30IPOIECCaM.
I'paduaeckas maTepnperanus paboOTHI rasza.

Bropoii 3akon TepmoanHamMuky. HeoOGpaTUMOCTh IPOIIECCOB B MMPUPO/IE.

TennoBbie Mamuuel. [IpuHIUnBl AelicTBUS TEMIOBbIX MamnH. [IpeoOpa3oBanus sHepruu B TeruioBeIx MamuHax. KoadduunenT nonesnoro
neiicTBus TeroBoi MamuHbl. [{ukin Kaprao u ero koaddumueHT nose3Horo aeicTBrs. DKOJIOTHYECKHE MTPOOIEMBI TETUIOOHEPTETHKH.

Texuuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTelb BHYTPEHHEr0 CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUIIUMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPruu Teja IMPU COBEPILIEHUU pPabOTHI: BBUIET MPOOKM U3 OYTBHUIKM MOJ JIEHCTBHEM CKAaTOTO BO3/yXa,
HarpeBaHue 3¢upa B JaTYHHOU TpyOKe MyTEéM TpeHHUs (BHICOEMOHCTPAIINS ).

W3menenue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OmnpIT 10 aguabaTHOMY PaCHIMPEHHUIO BO3/yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue yaenbHOM TEMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvle nepexoont

[TapoobOpa3zoBanue u koHaeHcauus. Mcnapenue u kumneHue. AOCONIOTHAsS U OTHOCUTENbHAs BIAKHOCTh BO3AyXa. HachlleHHBIH map.
VY aenpHas TemoTa mapooOpazoBaHus. 3aBUCUMOCTh TEMITEPAaTyphbl KUTICHUS OT JAaBIICHUSI.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHM30TPONUS CBOWCTB KpUCTALIOB. JXKuakue kpuctamibl. CoBpeMEHHbIE MaTEePHAIIBL.
[1naBneHue u KpucTauM3alus. Y aenbHas TeroTa miasieHus. Cyonumarius.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHnueckre ycTpoucTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KAIOPUMETP, TEXHOJIOTUHU MOITYYEHHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl H3MEpPEHUS BIAKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpaius KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pazjen 4. DiaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

DnekTpu3aius Tel. DJIeKTpUYeckuil 3apsna. JBa Buma sMeKTpUUYECKUX 3apsanoB. [IpOBOMHUKHM, MUANEKTPUKUA U TMOIYIMPOBOJIHHUKHU. 3aKOH
COXPaHEHUS EKTPUUYECKOTO 3apsia.

B3anmoperictBue 3apsnoB. 3akoH Kynona. TodeuHbli 3JEKTpUUECKUN 3apsil. DIeKTpruieckoe noje. Hanpssk€HHOCTh 3IEKTPUYECKOTO MOJIS.
[IpuHIHI Cynepro3uIuy JIEKTPUYECKUX ITosel. JIMHNN HapsSKEHHOCTH 3JIEKTPUYECKOTO TTOJISL.

Pabora cun snexkrpocrarnueckoro nojs. [lotenmuan. Paznocts noteHnnanos. [IpoBOgHUKY U TUAIEKTPUKU B 3JIEKTPOCTATUYECKOM IIOJIE.
JlnanekTpuueckasi IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHzieHcaTop. DIeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOpa. DHEPTrUsl 3apsyKEHHOTO KOHIEHCATOoPA.

TexHuueckre yCTpOCTBA W MPAKTUYECKOE IPUMEHEHHE: D3JIEKTPOCKON, 3JIEKTPOMETpP, 3JIEKTPOCTAaTHYECKas 3allliTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN aIapar, CTPYHHBIH MPUHTED.

Jlemoncmpayuu

YCTpolCcTBO M MPUHIMUIT ICUCTBUS SJIEKTPOMETPA.

B3anmMoelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DneKkTpocTaTU4ecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JI€.

3aBUCUMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOWIAAM IUIACTUH, PACCTOSIHUS MEXAY HUMU U JUAJIEKTPUUYECKOU
MIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Illocmoannwiit anekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DNEeKTpUYECKUN TOK. Y CIOBUS CYILIECTBOBAHUS AJIEKTpUUYecKoro Toka. Mlcrounuku toka. Cuina Toka. [1ocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.



10

DNEKTPUUYECKOE COINPOTUBIEHUE. YJEIBHOE CONpPOTUBIEHHE BelecTBa. llocnenoBaTenbHOe, MapajlielIbHOE, CMELIAHHOE COEIMHEHUE
IIPOBOTHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTPOABMKYIAs CHJIa U BHYTPEHHEE COIMPOTUBIICHUE HCTOYHUKA TOKa. 3akoH Oma JJig MOJHOW (3aMKHYTOM) DJIEKTPUUYECKOW IICTIH.
KopoTkoe 3aMbikanue.

DNeKTpOHHas IPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTD CONPOTUBIICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M NpUMeEcCHas MPOBOJMMOCTb MOJYNPOBOAHUKOB. CBoiicTBa p—N-nepexona. IlomynpoBoaHUKOBBIE
prOOPHI.

DNeKTpUYECKU TOK B paCTBOPAX U paciljlaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUALIMS. DIEKTPOIIU3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBIN U HecaMOCTOSTENbHBIN pa3zpsaa. Mosnus. [lnasma.

Texnuueckue ycTpoilcTBa M MpPaKTUYECKOE MPUMEHEHHE: aMIepMeTp, BOJITMETp, PEeoCTaT, UCTOUHHMKH TOKa, AJIEKTpOHAarpeBaTesbHbIE
npUOOPHI, BIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMNPOTHUBIICHUS, BaKyyMHbI JHMOJ, TEPMUCTOPbl U  (HOTOPE3UCTOPHL,
MIOJIYTIPOBOIHUKOBBIH 1MOJ1, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTb CONPOTUBIICHUS IIMIIMHAPUYECKUX TPOBOTHUKOB OT JAJIMHBIL, TUIOLIAAH MTOTIEPEYHOr0 CEYeHUs U MaTepuaa.

CMmenianHoOe coeTMHEHUE TPOBOTHUKOB.

[Ipsimoe n3mepeHue 3MeKTPOABIKYIIEH cuibl. KopoTkoe 3aMblKaHHE TalIbBAHUYECKOTO 3JIEMEHTA U OLIEHKa BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTE AJIEKTPOJIUTOB.

HckpoBoii pa3psia v IpoBOAUMOCTH BO31yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHOIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3ydeHne cMEIaHHOTO COeTUHEHUS PE3UCTOPOB.

N3mepenue >neKTpOABUKYIIEH CHUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

Nzyuenue kypca ¢puszuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS C YUETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMHu
MaTeMaTHKH, OMOJIOTHH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvle noHsamus, CBsI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IMO3HAHUS: sBICHHE, Hay4HbIH (akT, rumoresa, pusmueckas
BEJIMYUHA, 3aKOH, TEOpHsl, HaOIr0IeHNEe, IKCIIEPUMEHT, MOACIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbl ypaBHEHUH, MHHeWHas QyHKIUS, Tapadona, Tunepoosa, X rpagku U CBOWCTBA, TPUTOHOMETPUUYECKUE
(GYHKIMHU: CUHYC, KOCUHYC, TAaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX HPOEKIMM HAa OCH KOOpPJHUHAT,
CIIO)KEHHE BEKTOPOB.
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buonocus: MexaHudeckoe IBWKEHHE B KHBOW mpupoje, muddy3usi, ocMoc, TETIOOOMEH YXUBBIX OPraHu3MOB (BHUJBI TEIUIONEpeNadH,
TEIJIOBOE PABHOBECHE), AIEKTPUUECKHUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHME BEILECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJIIpPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX
TeJ, )KUAKOCTEH U ra30B, AIEKTPUUYECKUE CBONCTBA METAJIIOB, AJIEKTPOJIMTAYECKAS TUCCOLIMAIINS, TaTbBaHUKA.

T'eoecpaghus: BIaXXHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHKe IBMKCHHUN C MCIIOJB30BAHNEM MEXAHHU3MOB, YUET TPEHUS B TEXHUKE, TOIIMITHUKH, UCTIOJIH30BaHUE 3aKOHA
COXpaHEHHUs MMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U JpPYyrue), ABUraTellb BHYTPEHHEIr0 CropaHusl, napoBasi TypOuHa, OBITOBON XOJOIUIbHHK,
KOHAWIUOHEP, TEXHOJIOTUU IMOJYUCHUA COBPEMCHHBLIX MATCPHAJIOB, B TOM YHUCJIC HAHOMATCPUAIOB, U HAHOTCXHOJIOTHH, JJICKTPOCTATUUCCKAs
3allMTa, 3a3€MJICHHE SJIEKTPOTPHOOPOB, KCEPOKC, CTPYHHBIM MPHUHTEP, dJIEKTpOHArpeBaTeIbHbIe MPUOOPHI, IEKTPOOCBETUTEIBHBIE MPHOOPHI,
TraJIbBAHUKA.

11 KJIACC

Paznea 4. DuexkTpoanHammuka

Tema 3. Maznummnoe none. I1eKmMpoOMACHUMHAA UHOYKUUSA

[TocrostHHbIE MarHuTHl. B3auMoJelWcTBUE MOCTOSIHHBIX MarHuToB. MarnutHoe mnoJie. Bektop MarHuTHOW wuHAYKUud. [IpuHImmn
CYNEPHO3UIIMYA MATHUTHBIX TOJIeH. JIMHUKM MarHUTHON MHAYKIMU. KapTuHa TWHUIT MAarHUTHOW UHAYKIIMY TOJIS1 TOCTOSIHHBIX MAarHUTOB.

MarauTHOE T0Jie TPOBOJHUKA ¢ TOKOM. KapTWHa JMHUN WHAYKIIMM MAarHUTHOTO MOJIA JJWHHOTO MPSMOr0o MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoaeiicTere NpoBOAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOyJb U HalpaBJICHUE.

Cuna JlopeHnia, e€ Moynb U HampaByieHHE. [[BIDKeHNEe 3apssKEHHON YacTHIBI B OJHOPOJHOM MarHUTHOM nojie. PaGorta cumer JlopeHna.

SIBrieHMEe AIEKTPOMArHUTHOM MHAYKIMHU. [lOTOK BEKTOpa MAarHUTHOW WHAYKIUU. OJIEKTPOJBIKYIIAs CUjla MHAYKIUH. 3aKOH
3JIEKTPOMAarHUTHOM uHAyKuuu dapanes.

BuxpeBoe snektpuueckoe moJie. DJIEKTPOJBIKYIIAs CUla HHAYKIMH B MPOBOJHHUKE, IABWKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM
MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKkTUBHOCTD. SIBIEHNE CAMOMHAYKLIMH. DIEKTPOABHKYILAsA CUJIA CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne ycTpoOHCTBA M MPAKTUYECKOE INPUMEHEHHE: IOCTOSHHBIE MAarHUThI, 3JEKTPOMArHUThI, 3JEKTPOJBUIATEb, YCKOPHUTEIU
3JIEeMEHTApHbBIX YaCTHUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIMHMY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aumopelicTBrue 1ByX MPOBOAHUKOB C TOKOM.
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Cuna Awmrmepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue HIEKTPOMArHUTHON UHIYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOJIBIKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHUS MAaTHUTHOTO TTOTOKA.

SIBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne MarHuTHOTO TOJIS KATYIIKUA C TOKOM.

UccnenoBanue AeCTBUS MOCTOSTHHOTO MarHWTa Ha PaMKY C TOKOM.

UccnenoBanue siBIEHUS SIEKTPOMArHUTHON WHIYKITHH.

Paspnen 5. Kosiebanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KOJ1COAHUA

KonebarenpHas cuctema. CB0oOOIHBIE MexaHMueckwe KoseOanus. ['apmonmveckue koneOanus. Ilepwon, wactora, ammmrtyna u ¢asa
koneOanuil. [lpyXuHHBIH MasTHUK. MareMaTHdyeckuil MasTHUK. YpaBHEHHE TapMOHMYECKUX KojeOanui. IlpeBpaienue sHepruu npu
TapMOHHYECKUX KOJICOAaHHUSX.

Konebarenbubiit  koHTYp. CBOOOJAHBIE AJIEKTPOMATHUTHBIE KOJEOAHHS B HICAIBHOM KOJI€OATEIIbHOM KOHType. AHAJIOTHS MEXIy
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU KosiebanusiMu. @opmysna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B UI€aIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxarouiux KojiebaHusix. BeIHyXJeHHbIe MexaHudeckue Koyiebanus. Pezonanc. BeiHyX/IeHHbBIE 3J€KTPOMAarHUTHBIE
KoJieOaHusl.

[Tepemennsbiii Tok. CHHYCOUIaTbHBIA MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJTHOE W JCHCTBYIOIIEE 3HAYEHUE CHJIbI
TOKa W HaNPSHKEHUS.

Tpanchopmarop. IlpowsBoacTBO, mepemadya W MOTpeOICHUE DICKTPUUYSCKON HSHEPrHH. ODKOJOTUYECKHE PHCKHA TPU TPOU3BOJICTBE
anekTposHepruu. KyiapTypa ucnosb30BaHus AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HHU.

TexHuyeckue yCcTpoMCcTBa U MPAKTUYECKOE MPUMEHEHHE: MIEKTPUUECKUN 3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, IMHUM JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPYKMHHBIN WM MaTeMaTUYECKUN MasTHUK).

Habmronenue 3aTyxarommx Koie0aHmii.

HccnenoBanue cBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmmorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HAMPSIKEHHS OT BPEMEHH ) 7S DJIEKTPOMArHUTHBIX KOJIeOaHui.

Pe3onanc npu nocnenoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKH UHAYKTUBHOCTH M KOHAEHCATOPA.

Mogenb TUHUM 3NEKTPOIepeaadn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MaJIbIX KOJIieOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU M MacChI Tpy3a.
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HccnenoBanue nepeMeHHOro TOKa B LIETH U3 MIOCJIEA0BATEIbHO COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHble 60JIHbL

Mexannyeckue BOJHBI, ycioBusi pacupoctpanenus. [lepuona. CkopocTh pacnpocTpaHeHUs M JJIMHA BOJHBL [lonepeuHble U mpoiosbHbIE
BOJIHBL. MHTEepdepeHIns u AuQpaKkius MEXaHHIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3TydEHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHuas opuenTanus sektopoB E, B, V B anekrpomaruutHoOU
BojHe. CBoilCTBa AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, NpeJoMJieHHe, mnojspuzauus, audpaxuus, uHTeppepeHus. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana sneKTpoMarHuTHBIX BOJIH. [I[puMeHEeHNEe 37IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOHIIBEI panOCBA3U U TeJIEBUACHUS. Paaronokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEebl.

TexHuueckne yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHWE: MY3BbIKaJIbHbIE WHCTPYMEHTHI, yAbTPa3BYKOBas IUArHOCTHKA B TEXHUKE H
MEIUIINHE, pajiap, paAuonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pa3oBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomeecs Tei1o kak HICTOYHUK 3BYKa.

Habnmtonenue oTpaxkeHus U IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue nnrepdepeHuy u AuGpaKiinid MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HalGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMIUTUTYION U 9acTOTOM KOJIeOaHUH.

HccnenoBanue cBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MPEeIoOMIICHHE, oJiapu3anus, audpakuus, HHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmonuHeitHoe pacnpocTpaHeHrue CBeTa B OJHOPOIHOM cpenie. JIyu cBeta. ToueuHblid HCTOUHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTrpoenne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomienue cBeta. 3aKOHBI MTPENOMIICHUS CBeTa. AOCOIIOTHBIN MoKazarenb npenomieHus. [lonnoe BHyTpeHHee oTpakenue. [lpenenbHblit
yTOJI TIOJIHOTO BHYTPEHHET'O OTPAXKEHHUSL.

Hucnepcus cseta. CrnoxHbIi cocTaB 6eoro ceera. LBer.

Cobuparonue u pacceuBaroniue JUH3bL. ToHkas nuH3a. DOKycHOE paccTosHME M ONTUYeckas cuia TOHKOM smH3bL [locTpoeHue
M300pakeHUil B COOMPAIOLIUX U paccenBaOIIUX TUH3aX. DopMysa TOHKON JIMH3BL. YBEJIUYEHHE, JaBaeMOe JTMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBast ontuka. Wutepdepenmus cera. KorepeHTHble HWCTOUYHHMKH. YCIOBUS HAOMIOJCHHS MaKCUMyMOB M MHUHUMYMOB B
UHTEPPEPEHITNOHHON KapTHHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus cBeta. AudpakunonHas pemérka. YciaoBre HaOMIOACHNUS TIaBHBIX MAKCUMYMOB MPHU MaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKIHOHHYIO PEHIETKY.

[Honspu3zanus ceera.
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Texnudeckre ycTpoiicTBa M MPAKTHYECKOE MPUMEHEHHE: OYKH, Jymna, (oTroammapaT, MPOCSKIMOHHBIA amnmapar, MUKPOCKOT, TEJIeCKOII,
BOJIOKOHHAS ONITUKA, TU(PPAKIIMOHHAS PEHIETKA, TOJISIPOHI.

Jlemoncmpayuu

[IpsiMonHEHOE pacpOoCTpaHEeHUEe, OTPAKEHUE U TIpesioMiieHre cBeTa. ONTHYeCKue MpuoOopHI.

[TonHOe BHYTpeHHEE OoTpaxkeHrue. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

HaGnronenue nuntepdepeHiinu crera.

Ha6nronenue qudpakiuu cera.

HaGnronenue aucnepcun cera.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TIPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

HaGnronenue momnsipusarum cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokasaresns mpeioMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienMAJILHOH TEOPHUH OTHOCUTEILHOCTH

['panunpl NpUMEHUMOCTH KJacCMUecKod MexaHuku. llocTynaTel crnenuanbHOW TEOpUHM OTHOCUTENBHOCTH: WHBApUAHTHOCTb MOMIYIIS
CKOpPOCTH CBETa B BaKyyMme, IPUHIIUI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHHBI.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBIL.

CBs13b MaccChl C SJHEPTHEH U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.

Pa3znen 7. KBantoBasi pusuka

Tema 1. Inemenmot K6AHMOBOU ONMUKU

®ortonsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €0 YaCTOTOW. DHEPrus U UMIYNbC (POTOHA.

OtkpsiTue u uccinenoanue porodddexra. Onbitel A. I'. CroneroBa. 3akonsl GoToddpdexrta. YpaBHenue DiHmreriHa g porodrddexra.
«Kpacnas rpanuna» horodddekra.

JaBnenue cBeta. Onbithl [1. H. JIeOenena.

XHUMHUYECKOE ACHUCTBUE CBETA.

Texuudeckue yCcTpoOHCTBA U MPAKTUYECKOE MPUMEHEHUe: (POTOANEMEHT, (OTOAATYUK, COTTHEUHAs: OaTrapesi, CBeTOANO.

Jlemoncmpayuu

D013 PeKT Ha YCTAaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hdeKTa.

Ceerouos.
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Counneunas Garapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Ombitel Pesepdopna nmo paccesauto o -dactuu. [lnanerapnas monens aroma. [loctynarelr bopa. Msnydyenne u
MOTJIoEHNE (POTOHOB MPH MEPEXO/I€ ATOMA C OJTHOTO YPOBHS SHEPruu Ha Apyroi. Bussl ciexkTpoB. CeKTp ypoBHEN SHEPrHH aToMa BOJOPOJa.

BounnHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM yan3M.

CrioHTaHHOE U BBIHYXJCHHOE U3yYCHHUE.

TexHuueckue ycTpoiCTBa M MPAKTUYECKOE IPUMEHEHNE: CIEKTPAJIbHBIN aHa U3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopra.

Onpenenenre AMUHBI BOJIHBI JIa3epa.

Habmronenue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Halnronenue nuHeHIaToro crexTpa.

Tema 3. Amomnoe a0po

DKCIIepUMEHTHI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHHsS saapa. OTKkpbeITHE panunoakTuBHOCTU. OmbIThl Pesepdopa mo onpeneneHuio cocrtana
paaroakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ydeHus. BnusHue paanoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpeITHE TTPOTOHA M HeWTpoHA. HykimonHas moens siapa [ 'eitzendepra—Banenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tomsl.

Anbba-pacnag. DNeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacman. ['amma-uzmydenue. 3aKoH paIMOaKTUBHOTO PacIiajia.

DHeprus CBSI31 HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Macchl sapa.

AnepHble peakuuu. Jlenenve u CUHTE3 SA€Ep.

SAnepubiii peaktop. Tepmosinepublii cuHTe3. [IpoOiieMbl W TEPCHEKTHUBBI SACPHOW JHEPreTHKHU. ODKOJOTHUECKHE aCIeKThl SIACPHOMN
SHEPreTHUKHU.

DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HAOMIOAGHUS U PETUCTPALIUU DTIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMo/ieiicTBus. EqMHCTBO (pusnueckoit KapTUHBI MUpA.

Texuuyeckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: JO3UMETp, Kamepa BunbcoHa, siepHblii peakTop, aroMHasi bomba.

Jlemoncmpayuu

CuéTYMK MOHU3UPYIOIIUX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTOrpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

Oranel pa3BUTHA acTpOHOMMH. [IpuKiIagqHOE 1 MUPOBO33pEHUYECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3Bé3nH0r0 HebGa. Co3Be3nus, spkue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBH)KEHUE.

Conneunas cucrema.
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Connue. ConHeuHass akTUBHOCTb. Mcrounuk osHeprum ConHua u 3BE31. 3BE3MBI, HMX OCHOBHBIE XapaKTepUCTUKH. Jluarpamma
«CIIEKTPAJIbHBIN KJIACC — CBETUMOCTBY». 3BE37bl IVIABHOW IOCIIEJOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» JJIs 3BE3] TIJIaBHOU
[OoCJIeI0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHbIE NMPEACTABICHUS O MPOUCXO0XJAeHUU U 3Bosmonmu CoiHua U 3BE3/A. DTarnbl
YKU3HHU 3BE3].

Mneunslii [1yts — Hama ["anakTtuka. [lonoxxenue u nemxenue Connua B ['anakruke. Tumnbl ranaktuk. Pagnoranaktuku u kBazapsl. YEpHble
JBIPBI B A7Ipax rajJakTHK.

Bcenennas. Pacmimpenne Beenennoil. 3akon Xa60ma. Pa3oeranue ranaktuk. Teopus bonbiioro B3psiBa. PennkroBoe usnyueHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmtonenuss HEBOOPYKEHHBIM TJIa30M C HCHOJIb30BAaHMEM KOMIBIOTEPHBIX MPUIOKEHHUH JUIsl OINpEAeieHHs] TOJOKEHUS HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be311si CeBEpHOTo MOJyIIapus U SIPKUE 3BE3/IbI.

Hab6nronenus B reneckon Jlynsl, maner, Maeurnoro [lyTu.

O0o01maruiee NoBTOPEHNE

Ponp ¢u3uku w1 acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTMYECKOM, CONMAIBHON M 3TUYECKOM chepax NesaTeTbHOCTH YellOBeKa, pOJib U
MecTO (GU3MKA M aCTPOHOMHHM B COBPEMEHHOW HAYYHOM KapTHHE MHpPa, pOJib (PU3WYECKON TEeOopuu B (POPMUPOBAHWUHU TMPEIACTABICHUU O
(bu3n4ecKoi KapTUHE MUPA, MECTO (PU3NUYECKON KapTHHBI MUpa B OOIIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUH O IPUpPOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenune kypca ¢uszuku 6a30Boro ypoBHs B 11 Kitacce OCyIIECTBISETCA ¢ yYETOM COJCPKATEIBHBIX MEXKIIPEIMETHBIX CBI3EH C KypcaMu
MaTeMAaTUKHU, OMOJIOT MU, XUMHH, TeOTpapuu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO MO3HAHM: SIBIEHUE, HAay4dHbIN (akT, runoresa, punueckas
BEJIMYUHA, 3aKOH, TEOpHsl, HAOII0IeHHEe, IKCIIEPUMEHT, MOAEIUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHMH, TPUTOHOMETpUYECKHE (QYHKIHMHM: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBl M MX MPOEKLUH HAa OCH KOOPJHMHAT, CI0KEHUE BEKTOPOB, MPOU3BOHBIC AJIEMEHTAPHBIX (DYHKIIMM,
IIPU3HAKY NIOJJ00US TPEYTOJIbHUKOB, OTPEAEICHHE IIOLAaIU INIOCKUX GUryp u 00bEMa Tell.

Buonoeus: >nextpudeckue sBICHUS B KMBOW Hpupoje, KojeOaTelabHblE IABMKEHHsS B KMBOM NPUPOJE, ONTUYECKUE SBICHHS B KUBOH
IIPUPOJE, ACUCTBUE Palialluy Ha )KUBBIE OPraHU3MBI.

Xumus: cTpoeHHE aTOMOB M MOJIEKYJ, KpUCTANIMYECKasi CTPYKTYpa TBEPABIX Tell, MEXaHU3Mbl 00pa30BaHUS KPUCTANIMYECKON PEIIETKH,
CIIEKTPAJIbHBINA aHAJIN3.

I'eozpachus: MarHuTHbIE MOJIIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX Py, POTOCHEMKA 3€MHOM MOBEPXHOCTH, PEACKA3aHNE 3eMIIETPICEHUI.

Texnonocus: NAHUU DIIEKTPOIIEpENay, T€HEPATOP MEPEMEHHOIO TOKa, JJIEKTPOABUraTeNlb, WHAYKIIMOHHAS II€Yb, pajap, pPaJuoNpUEMHUK,
TEeJIeBU30D, aHTEeHHA, TenedoH, CBU-neub, MpoeKIIMOHHBIN alnapaT, BOJOKOHHAs OINTHKA, COJTHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOT'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA3OBAHUA
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OcBoenue yuebHoro npeamera «Pu3nka» Ha ypoBHE cpeaHero odiiero oopasoBanus (6a30BbIi YpOBEHbB) JIOJHKHO 00ECIICUUTH JOCTHKCHHE

CJICAYIOIUX JIMYHOCTHBIX, MCTAITPEAMCTHBIX U MMPEAMCTHBIX O6paSOBaT€JH)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS ydeOHOro mpenmera «Du3mka» TOJHKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS

PYKOBOJCTBOBAThCA CGHOPMHPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX
yOEXJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCUHUCKOTO OOIIECTBA, PACIIMPEHHE )KU3HEHHOTO OIBITA M OTBITA JCSITEIILHOCTH B
MPOLECCE pean3allii OCHOBHBIX HAMPABJIECHU BOCIIUTATEIbHOM IEATEIIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH IPAKIAHCKOM MO3UITMH 00YYaIOIIEerocsi Kak akTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBa;

MPUHATHAE TPAJTUIIMOHHBIX 00IIECUYETTOBEYECKUX TYMaHUCTUUECKUX U JEMOKPATHICCKUX IICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICITEIILHOCTh B MHTEpPECaX TPaKJaHCKOTO OOIEeCTBa, y9aCTBOBATh B CAMOYIPABIEHUN B 00pa30BaTEIHLHOM

OpraHu3aIlNy;

YMCHUEC B3aI/IMO}IeI\/'ICTBOBaTI) C CONUAJIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (i)YHKHI/ISIMI/I 1 Ha3HAYCHHUEM,

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAaHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUUCKHUX YIEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OLIEHMBATH CUTYAIIMIO ¥ PUHUMATh OCO3HAHHBIE PELICHHS], OPUEHTUPYICh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B

TOM YHCJIC B ACATCIBHOCTHU y‘IéHOFO;

OCO3HAHHWE JIMYHOTO BKJIaa B IIOCTPOEHHE YCTOWYHUBOIO OY/IyIIEero;

4) 3CTeTHYECKOr0 BOCIUTAHHUS:

ACTETUYECKOE OTHOIIEHHUE K MHUPY, BKJIIOYAs CTETHKY HAYYHOTO TBOPYECTBA, MPUCYILETO HU3MIECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEPEC K PA3IMYHBIM chepaM MpoPecCHOHAIBLHON IeATEIbHOCTH, B TOM YKCIIE CBSI3aHHBIM C (DU3MKOM M TEXHHKOW, YMEHHE COBEPINAThH

OCO3HAHHBIN BBI60p 6yz[y1uel71 HpO(I)CCCI/II/I " PCaJIM30BbIBATH COOCTBEHHBIE KU3HEHHEIE IIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (PU3UKU Ha MPOTSHKEHUU BCEH JKU3HU;

6) 9K0JIOTHYECKOTr0 BOCTIUTAHUS:

C(OPMHUPOBAHHOCTh HKOJOTHUECKON KYIbTYpPbI, OCO3HAHHUE INI00ATBHOTO XapaKTepa 3KOJOrHUeCKUX MpooieM;

IUIAHUPOBAHUE U OCYILIECTBIEHUE AEHCTBUN B OKPYKAIOILIEH CPEJIE HA OCHOBE 3HAHMS LI€JIEN YCTOWYMBOTO PAa3BUTHS YEJIOBEUYECTBA,
pacipeHue ombITa AesITeIbHOCTH HKOJIOTHUECKOM HAapaBICHHOCTH Ha OCHOBE UMEIOIINUXCS 3HaHUi 1Mo (u3uKe;

7) HEeHHOCTH HAYYHOT 0 TIO3HAHUS:
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c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PH3UUECKON HAYKH;

0CO3HAHME LIEHHOCTH HAYYHOH AEATEIbHOCTH, TOTOBHOCTh B MPOLIeCCe U3y4eHUs! (PU3UKU OCYIIECTBIIATh MPOCKTHYIO M HCCIE0BATEIbCKYIO
JESITeIbHOCTh UHIUBUYAJIbHO U B TPYIIIIE.

B mpouecce HOCTHKEHHS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMPOTPaMMBbl MO (HU3UKE IS YPOBHS CpenHero oOmiero oOpa3oBaHUs y
00y4aromuxcs COBEpIICHCTBYETCS YMOLMOHAIBHBIA HHTEIUIEKT, IPEATOJIAT Ao ¢(hOPMUPOBAHHOCTH!

CaMOCO3HAaHUs, BKIIIOYAIOIIET0 CHOCOOHOCTh NMOHMMATh CBOE AMOLIMOHAIBHOE COCTOSIHME, BUJIETh HAlpaBICHUs Pa3BUTHUSI COOCTBEHHOM
SMOIIMOHAIBHOMN cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHHMATh OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIOCOOHOCTH
a1alTUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHUSIM U MPOSIBIISITh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTM)KEHMIO 1IeJIM U yCIeXy, ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JE€HCTBOBATD,
HCXOJSl U3 CBOMX BO3MOKHOCTEW;

SMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHHUE APYrHX, YYUTHIBATh €r0 IPHU OCYIIECTBICHUM OOILIEHUS,
CIIOCOOHOCTB K COUYYBCTBHIO M CONIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOILIEHHUS C JAPYTUMH JIOAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U
paspemniaTh KOH(PIUKTHI.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCcAJIbHbIE YUeOHbIe 1eliCTBHS

Bba3oBrble 1ornyeckue 1eMcTBUSA:

CaMOCTOSITENIBHO (POPMYIHPOBATH U aKTYaIU3UPOBATH POOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIEIIATH 1NN JAeSITebHOCTH, 33J]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PHU3NYECKUX SBICHUSIX;

pa3pabaThIBaTh IJIaH peuieHus MpoOIeMbl C YIETOM aHaIM3a UMEIOLIUXCS MaTEpUAIbHBIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3Y/IbTATOB IEJISIM, OLICHUBATh PUCKHU TMOCJEICTBUN JESITENLHOCTH;

KOOPJIUHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBHSIX PEaTbHOTO, BUPTYAIIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibckue 1eiCTBUS:

BIIIETh HAYYHOI TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSIMU U METOJaMU (PU3HUECKON HAYKH;

BIIAJIETh HABbIKAMHU YueOHO-HMCCIIEOBATENbCKOM M TMPOEKTHOW MEATETbHOCTH B 00NACTH (PU3UKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILBHOMY TIOMCKY METOJIOB pelIeHHs 3a1a4 (U3NYECKOTO COACPKAHUS, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHMS,

BIIJIETh BUJAMH JCSITENFHOCTU TO TMOJYYEHHIO HOBOTO 3HAHHUSA, €T0 WHTEpPIpETAlUU, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYAIIHIX, B TOM YHCJIE MIPHU CO3JaHIH yU4eOHBIX MMPOEKTOB B 001aCcTH (U3HKH;

BBIABJISITH MPUUYMHHO-CIIEICTBEHHBIE CBSI3W W aKTyaJIU3UPOBATh 3aJady, BBIABUTATh TMIOTE3y €€ PEIICHMs, HAXOJUTh ApryMEHTHl IS
JI0Ka3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a1aBaTh NapaMETPbl U KPUTEPUH PEIICHUS;
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AHAJIIM3UPOBATH ITOJTYYCHHBIC B XO/JI€ PCHICHUA 3aa4Ui PE3YJIbTAaThbl, KPUTHYCCKHU OLICHUBATH UX NJOCTOBCPHOCTDL, IIPOTrHO3UPOBATH U3SMCHCHUC
B HOBBIX YCJIOBHAX;

CTaBHUTH ¥ (POPMYIHUPOBATH COOCTBEHHBIE 32,1241 B 00pa30BATEIBHOM JIEATEILHOCTH, B TOM YHCIIE IPU U3yYCHUHU (PU3UKH;

AaBaTb OUCHKY HOBBIM CHUTyallUsAM, OLICHUBATDb HpI/I06p€TéHHblf/'I OIIBIT,

YMCETb NEPCHOCUTL 3HAHUS 110 (1)I/I3I/IKG B IPAaKTUYCCKYIO 001aCTh KUBHECACATCIIbHOCTH,

YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUI'aTb HOBBIC UJICHU, IPEAJIaraTb OPpUTrMHAJIbHBIC IMTOAXO0AbI U PCIHICHU A,

CTaBUThb HpO6J'ICMI>I " 3a7la4yu, JOMYCKAOINE AJIbTCPHATUBHBIC PCIICHU .

Pa6ora ¢ undopmanmueii:

BJIAZICTb HAaBBIKAMHW TIOJITYYCHU A I/IH(i)OpMaIII/II/I (1)I/I3I/I‘-I€CKOFO COACPpIKaHNA U3 UCTOYHUKOB PaA3HBIX THIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH
MTOUCK, aHAJIU3, CHCTEMATU3ALIUIO U UHTEPIIPETALNIO HH(DOPMALIUK Pa3IMUHBIX BUJIOB U (POPM MPEICTaBICHHUS;

OIIEHUBATh JJOCTOBEPHOCTHh UH(OPMALIHH;

HCII0JIB30BaTh CpEACTBa I/IH(i)OpMaHI/IOHHI)IX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEHICHUN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX H
OpraHM3al[MOHHBIX 3a/a4 C coOmoieHneM TpeOOBaHUM SPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHHs, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEPKaHMsI B Pa3IMUHBIX (popMarax ¢ yd4€ToM Ha3HauYCHHs MH(OPMALMK U LIEJIEBOM ayTUTOPUH, BEIOMpast
ONTUMAJIbHYIO (OPMY NPEICTABICHUS U BU3yaJIN3aLUH.

KomMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

Oo0uenne:

OCYILIECTBIIATH OOIIEHNE Ha YpOKaX (U3UKH U BO BHEYPOUHOU NESATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPECTB.

CoBMecTHasi 1€ATEJILHOCTD:

MMOHUMATh U UCHIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUAYAIbHON paOOTHI;

BBIOMPATh TEMATUKY H METOJIbl COBMECTHBIX ACHCTBHI ¢ y4ETOM OOLIUX HHTEPECOB U BO3MOXKHOCTEN KaXkI0T0 WieHAa KOJIJICKTHUBA;

MPUHUMATh IIeTd COBMECTHOW NESATENbHOCTH, OPraHU30BBIBaTh M KOOPAMHHUPOBATH JCUCTBUA MO €€ MOCTHIKEHHUIO: COCTABIATH ILIAH
NEUCTBHI, paclpeeNiaTh POIH ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa U KaXKJOTO yYaCTHUKA KOMaH/ bl B OOIIHI pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEH C IMO3UIIMU HOBU3HBI, OPUTUHAIILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATErMUECKOE TOBEACHHE B PA3IMUYHBIX CHUTYalMsIX, MNPOSBISATH TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIEe YUeOHbIE 1eliCTBUA

Camoopranmn3anus:
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CaMOCTOSITEIIBHO OCYILECTBIISATh MO3HABATENBHYIO JEATENBHOCTh B 00JAaCTH (M3WKA M aCTPOHOMHH, BBISBISTH NMPOOJIEMBI, CTaBUTh U
(dbopmynupoBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHMs] PACUETHBIX M KAuE€CTBEHHBIX 3aJay, IJIaH BBIIOJHEHMSI MPAKTUYECKOH paboThl ¢ yuy€ToM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTEHUIH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PELICHHUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHUIO JPYAMIIMU B 00OJAaCTH (PU3MKH, TOCTOSHHO TOBBIIATh CBOW OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB LENSIM;

BJIaIETh HaBBIKAMU [MO3HABATENIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEMCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YILTATOB U
OCHOBaHMIA;

UCIO0JIb30BaTh MPUEMBI pe(IeKCHU A1l OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUs;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUYKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IIpunsiTHe ceds1 U APyrux:

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

NPEIMETHBIE PE3YJIBTATbBI

B npouecce uzyuenus kypca ¢puszuku 6a3oBoro ypoBHs B 10 ki1acce o0yyaromuiics HayduTcs:

JEMOHCTPUPOBATh HA IpUMEpax poJib U MeCcTo GU3UKU B (POPMUPOBAHUN COBPEMEHHOIN HAyYHOW KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOM
TEXHHUKHU ¥ TEXHOJOTUH, B MPAKTUYECKON NEATEIbHOCTH JIIOCH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS! W3YUYEHHBIX (DM3MUECKUX MOJIENel: MaTepuaibHas TOYKa, HHepIHAIbHAs CUCTeMa OTCUYETa, aOCOIIOTHO
TBEPAOE TEJO, UACATBHBIN a3, MOJEIN CTPOSHHS ra30B, KUAKOCTEH U TBEPABIX TN, TOYCUHBIH SJEKTPUUECKUN 3aps]] IpU pElIeHUH (PU3NIEeCKUX
3azay;

pacmo3HaBaTh (u3MUYecKue sBIeHUs (Mpolecchl) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAHWKH, MOJEKYISIPHO-KUHETHYECKON TEopuu
CTpOEHUS BEIIECTBA U JEKTPOJIUHAMHUKHI: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHHE, CBOOOIHOE Ma/IeHUE Tell, IBHKEHUE T10
OKPY’KHOCTH, MHEpIIUs, B3auMoeiicTBre e, nuddy3us, OpoyHOBCKOe IBUKEHUE, CTPOCHHE KUIKOCTEH U TBEPBIX Tell, U3MEHEHUEe 00bEMa Tel
MIpU HarpeBaHUU (OXJIAXKICHUH), TEIUIOBOE paBHOBECHE, UCTApEHUE, KOHJCHCAIINS, TUIaBlIEHNE, KPUCTAIITN3allUs, KUTICHUE, BIaXKHOCTh BO3/IyXa,
MOBBIIICHUE JABJICHUS Ta3a P €r0 HarpeBaHUM B 3aKPBITOM COCY/IE, CBSI3b MEXKy NTapaMeTpaMu COCTOSIHUS I'a3a B U30IpoIleccax, AEKTpHU3aLus
T€J, B3aUMOJICHCTBHE 3apsi/iOB;
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OIMCBHIBATH MEXaHUYECKOE JBM)KEHUE, UCTIONb3Ys (PU3MUECKUE BEIMYMHBI: KOOPAMHATA, ITyTh, IIEpEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca
TeNa, Cuia, UMITYJbC Tella, KUHETUYecKasl S3HEpPIusi, MOTEHIHaJIbHAsl SHEPTUs, MEXaHUYecKasi padoTa, MEXaHWYeCcKasi MOIHOCTb; MpU ONMHMCAHUU
[IPaBUJIBHO TPAKTOBaTh (PU3UUYECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €IUHHULIbI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE JaHHYIO
(U3NIECKYIO BEIMYUHY C IPYTHMH BEJTHUYUHAMU;

ONMCHIBATh W3YYEHHBIE TEIJIOBbIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHMS, UCIOJIB3YS (PU3UUECKHE BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa,
CpEeIHssl KUHETUYECKasi DHEPIUsl Xa0TUUECKOIO JIBUKEHUS MOJIEKYJI, CPETHEKBAIpATUYHAS CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHH SIS
SHeprus, pabora rasza, K03(pQUIMEHT MOJIE3HOro JAEHCTBUS TEIJIOBOTO JBUIraTelis; IPHU OMHMCAHUU NMPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI
HCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U EJUHUIIbI, HAXOIUTh (DOPMYJIbI, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYIO0 BEIUYHMHY C JIPYrUMH
BEJIMYMHAM;

ONMCHIBATh M3YyYEHHBIE AJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA M DJIEKTPUUECKUE SIBJIEHUS (MPOLIECCHI), UCHOb3ysd (DU3HUECKUE BETUYMHBI:
AIIEKTPUYECKHM 3aps]l, JIEKTPUUECKOE MOJIe, HAIPsHXKEHHOCTD MOJIs, MOTEHIMAJ, Pa3HOCTh NMOTEHIMAJIOB; MPU ONKUCAHUU MPABUIBHO TPAKTOBATh
(buznyecKuit CMBICT UCTIOJIb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €IMHUIIBI; YKa3bIBaTh (JOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3HUECKYIO BETHUHNHY
C IpYrUMU BEIMYNHAMU;

aHAJIM3UPOBATh (PU3MUECKHE TPOIIECCHl U SBJICHMS, UCTIONb3ysd (U3NYECKUE 3aKOHBI M MIPUHIIUIIBI: 3aKOH BceMUpHOro Tsarotenus, |, 11 u Il
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHHS MEXaHWYECKOM HHEpPruH, 3aKOH COXpPAHEHUS HMITYJbCa, NPUHIUI CYNEPHO3ULUN CUJ, IPUHLHUII
PaBHOIIPAaBHUS MHEPLMAIBHBIX CUCTEM OTCUETAa, MOJEKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOEHHUS BELIECTBA, I'a30Bbl€ 3aKOHBI, CBS3b CpEIHEH
KWHETHYECKOW PHEPruu TEIUIOBOTO JIBUKEHHS MOJIEKYJ C aOCOJIFOTHOM TeMIlepaTypol, MepBbIH 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHEHMS
JIEKTPUUYECKOI0 3apsija, 3akoH KynoHa, mpu 3TOM pasianyaTh CIOBECHYH (GOPMYIMPOBKY 3aKOHA, €0 MaTeMaTHUECKOE BBIPAXKEHUE U YCIOBHUS
(TpaHutibl, 001aCTH) TPUMEHUMOCTH;

OOBSICHATE OCHOBHBIE€ NPUHIMIBI JEHCTBUS MAaIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inuyaTh YCIOBUSA HMX O€30MacHOro
UCIOJIb30BAHUS B [IOBCEIHEBHON KU3HU;

BBITOJIHATh HKCIIEPUMEHTHI [0 UCCIIEOBAHUIO (U3UUECKUX SBJICHUN U IPOLIECCOB C MUCMOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX M3MEPEHUIA,
IpU 3TOM (GOpPMYIUpPOBaTh MpolieMy/3agady U IMIOTe3y y4eOHOro SKCIEpUMEHTa, cOOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHMS,
IIPOBOJIUTH ONBIT U (GOPMYIUPOBATH BBIBOIBI;

OCYLIECTBIIATh MpPSIMbIE U KOCBEHHbIE W3MEPEHUs (PU3MUECKUX BEJIUYMH, MPU 3TOM BBIOMpPATh ONTUMANIBHBIM CIIOCOO H3MEpeHHUs U
UCIOJIb30BaTh U3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTEH H3MEpEeHNH;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXJY (U3MUYECKUMHU BEIMYMHAMU C HUCIOJIb30BAaHUEM NPAMBIX W3MEPEHUH, NpPU 3TOM KOHCTPYMpOBAThb
YCTaHOBKY, (MKCHUpPOBATh pE3yJibTaThl MOJTYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BMJIE TaONUI U TpauKOB, JejaaTb BBIBOJBI IO
pe3yibTaTaM MCCIeJ0BaHUS;

coOuroIaTh mpaBuiIa 6€30MacHOro TpyJla MU MPOBEJAEHUH UCCIIE0BAaHUM B paMKaX y4eOHOTO 3KCIIEpUMEHTa, Y4eOHO-HCCIeI0BATENbCKOM
U TIPOEKTHOM JeSITeIbHOCTH € MCIIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a0OPaTOPHOTO 000PyL0BAHMS;

pemaTh pacyéTHble 337a4M C SIBHO 3aJaHHON (pu3ndeckoil MOJeNblo, UCMOJb3ys (hpu3nyYecKre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHalIM3a
yCJIOBHS 33/1a4M BbIOMPATh (PU3MUYECKYIO MOJENb, BBIJIENIATh (PU3MUECKHE BEIMYMHBI U (POpMYsbl, HEOOXOAUMBIE A €€ pelIeHUs, TPOBOJIUTh
pacy€Thbl ¥ OIIEHUBATh PEAIbHOCTH MOJIy4YE€HHOTO 3HaUeHUs! (PU3MUECKON BETUMYMHBI;



22

pelarh KauyecTBEHHbIE 3aJaul: BBICTPAWBATh JIOIMUECKU HENPOTHUBOPEUYMBYIO LIEMIOYKY PACCYKJIEHUN C ONOPOl Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHHS,;

WCTOJB30BaTh TPH pPEIICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH /ISl TOWCKA, CTPYKTYPHUPOBAHWS,
WHTEPIPETAlMA M TPEACTABICHUS y4eOHOW M HAyYHO-TIOMYISIPHOW WHGOPMANWH, IMOJYYCHHON W3 Pa3NMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH M10Jy4aeMYI0 HH(POPMALUIO;

IIPUBOJIUTh IPUMEPHI BKJIAJA POCCHUICKUX U 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

HCI0JIb30BATh TEOPETUUECKHE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM KM3HU JIIsl o0ecrieueHus: 6€30MacHOCTH Mpu oOpallleH!H ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, Ui COXPAHEHHUS 3/I0POBbS U COOJIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKpYXaIOIIel cpese;

paboTaThb B Tpynme C BBIIOJHEHUEM pa3jIMYHBIX COIMAJIBHBIX pPOJIEH, IUIAHUPOBAaTh pabOTy TPYIIIbl, PALUOHAIBHO paclpeaesaTh
0053aHHOCTH U IUIAHUPOBATh JAEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUSX, a/JI€KBaTHO OIIEHMBATh BKJIAJ KaXKJIOTO W3 YYaCTHUKOB T'PYIIBI B
pelIeHre paccMaTpuBaeMOi POOIEMBI.

B npouecce nzyuenus kypca ¢puzuku 6a3oBoro yposHs B 11 ki1acce o0yyaromuiicss Hay4uTCs:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo GU3UKU B (POPMUPOBAHUU COBPEMEHHON HAayYHOW KapTHHBI MHUpA, B Pa3BUTUN COBPEMEHHOI
TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOU NEeSTEIbHOCTH JIOACH, IEJIOCTHOCTh M €IMHCTBO (PU3NUYECKON KapTHUHBI MUDA;

YUUTBHIBaTh TPAHULBI TPUMEHEHUS U3YYEHHBIX (U3MUYECKUX MOJENIeH: TOUEUHBIA 3JEKTPUUECKUN 3apsjl, Jyd CBETa, TOUEYHBIH MCTOUYHUK
CBeTa, siIepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO Si/jpa IPH pelieHud GU3NYecKuX 3a1ad;

pacrio3HaBaTh (U3HUYECKHE SBICHHUS (MPOIECChI) M OOBSICHATh WX HAa OCHOBE 3aKOHOB OJJIGKTPOJWHAMUKH M KBAaHTOBOW (DU3WKH:
AJIEKTpUYEcKasi IPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
UHYKIWA, 1eHCTBUE MAarHUTHOTO TOJIS HA MTPOBOJHUK C TOKOM U JBMXKYIIMICS 3apsiji, JIEKTPOMarHuTHbIE KOJeOaHUs U BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHeHue CBeTa, OTpaxeHue, npejaoMiieHne, nHTepdepeHuns, 1udpaKiuus 1 Noaspu3alus CBeTa, JTUCIepcus cBeTa, (POTOIIECKTPUUECKUN
sbdexr (dhotoaddekr), cBeToBoe aBiIeHHE, BO3HWKHOBEHHE JIMHEWYATOro CIEKTpa aroMa BOJOPOJa, €CTECTBEHHAs M HCKYCCTBEHHAs
PaMOaKTUBHOCTE;

OTHCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKHIE, MAarHUTHBIC, ONITUYECKUE, ANEKTPUIECKYIO IPOBOAUMOCTD PA3IUYHBIX Cpel) U
AIIEKTPOMArHUTHBIEC SBJICHUS (TPOIIECCHI), UCTONb3yad (GU3UYECKUE BETUUYHMHBI: SJICKTPUUYECKUN 3apsll, CuUjla TOKa, DIIEKTPUYECKOe HaNpsiKEHUE,
ANIEKTPUYECKOE COMPOTHBIICHHUE, PA3HOCTh MOTEHIIMANIOB, 3JEKTPOJABIKYILAs cuia, paboTa TOKa, MHIYKIMS MAarHUTHOTO MOJIS, cCuia AmIepa,
cwia JlopeHnia, MTHAYKTUBHOCTb KaTYIIKH, SHEPTUsS AJIEKTPUUYECKOTO0 M MArHUTHOTO TOJIeH, MEepUoJl M YacToTa KoseOaHWil B KojeOaTelbHOM
KOHTYp€, 3apsij ¥ CHJIa TOKa B MPOIlecce rapMOHMUYECKUX AJIEKTPOMArHUTHBIX KojeOaHul, (OKyCHOE pacCTOSHUE M ONTUYECKas CUila JIMH3bI, PU
OTHMCAHWU TMPABUIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCHOJB3YEMbIX BEIWYHH, WX OOO3HAueHUS W EAWHMIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3bIBAIOIME TAHHYIO (PM3UYECKYIO BEJIMUHUHY C APYTMMHU BEIMYUHAMU;

OINMCHIBATh W3yYCHHbIE KBAaHTOBBIEC SBJICHHS U MPOIECCHI, UCMONIb3Ys (PU3NYECKUE BEIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4aCTOTa CBETA, SHEPTHsI U UMITYJIbC (POTOHA, MEPHOJ MOTYPACIIaia, SHEPTUs CBSI3U aTOMHBIX sIJIep, IPU OMMCAHUU IPABIIIBHO TPAKTOBATh
(Gu3nUeCKnit CMBICI UCIOIb3YEMBIX BEJTMUMH, UX 0003HAYEHUS U €JMHULIBI, YKa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUHHY
C IPYrUMH BEIMYNHAMHU, BEIYUCISATH 3HAYCHHE (PU3HMUECKON BEIIUYUHBL;
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aHATM3UPOBAThH (PU3MYECKHUE MPOIECCHl U SBJICHUS, HCIIONB3Yys GU3NYECKUE 3aKOHBI M TPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJICIOBATEILHOTO
W TapajuIeNIbHOTO COCIMHEHUS NPOBOJHHMKOB, 3akOH Jlxoyns—JIeHIa, 3aKOH JJIEKTPOMAarHUTHOW WHIAYKUWH, 3aKOH MPSIMOJMHEHHOIO
pacIpoCTpaHEHUs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHHS CBETa, ypaBHEHUE DiHIITeHHA s (GoTodddeKTa, 3aKOH COXPAHCHUS
SHEpPruM, 3aKOH COXPAHEHHUS MMIY/bCA, 3aKOH COXPAHEHUS AJIEKTPUYECKOIO 3apsja, 3aKOH COXpaHEHHs MaccOBOIO 4ucia, nocryiarsl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaza, NpU STOM pa3inyarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTHYeCKOe BBIPAKEHHWE W YCIOBHSA
(rpanu1bl, 00J1aCTH) IPUMEHUMOCTH;

OTIPEJICIIATh HAPABJICHUE BEKTOPA MHIYKIIMH MAarHUTHOTO ITOJISI TPOBOTHUKA C TOKOM, CHJIBI AMIiepa u ctel JlopeHtia;

CTPOUTH U OIIMCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJTHATH DKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3UICCKHUX SBICHUH M TPOIECCOB C MCIOJIB30BAHUEM TPSMBIX U KOCBCHHBIX W3MEpPEHUI:
npu 3ToM (OpMYJIUPOBATH MPoOJIeMy/3aady U TUIOTE3Y y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 IMPEUIOKEHHOTO 000pYyAOBaHUS,
MIPOBOJIMTH OMIBIT U (POPMYITHUPOBATH BHIBO/IBI,

OCYIIECTBIIATh TPSMbIE W KOCBEHHBIC HM3MEPEHUsS (U3MUYSCKUX BEJIUYMH, TPU 3TOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEpEHUS H
HCII0JIb30BaTh U3BECTHBIC METO/IbI OIEHKH MOTPEITHOCTEeH U3MEPCHHIA;

WCCIICIOBATh 3aBHCUMOCTH (PU3WYCCKUX BEIIMYMH C WCIIOJIB30BAHUEM MPSMBIX W3MEPEHUWH: TpPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(GUKCHpPOBaTh PE3yabTaThl MOJYICHHOW 3aBHCHMOCTH (DH3UYECKHX BEJIMYUH B BHJIE TAONHII W TpadHKOB, JIEAaTh BBIBOJBI MO pe3yabTaTaMm
UCCIIEIOBAHUS;

coOmo1aTh paBuia 0€30MacHOTo TPy/Aa MPU MPOBEACHUH UCCIEIOBAHUN B paMKaxX ydeOHOTO AKCIIEPUMEHTA, YIeOHO-HCCIIeIOBATEIHCKOM
Y IPOEKTHOM JIESATEIILHOCTH C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPONCTB U JIaOOpaTOPHOTO 000PYAOBAHNUS;

pemarh pacy€THbIE 33/a4ll C SBHO 3a/laHHOM (DU3MUYECKON MOJENBIO, UCMONb3ysd (M3MUECKUE 3aKOHBI U MPUHLHUIBL, HA OCHOBE aHalM3a
yCIIOBUSA 3a7jauu BhIOMpaTh (PU3UYECKYIO MOJENb, BBIACIATh (U3NYECKHEe BETUYUHBI U (HOPMYJbl, HEOOXOAUMBIE JUIsl €€ pelieHHs], TPOBOAUTH
pacuéThl U OIIEHUBATh PEAIbHOCTD MOJYY€HHOTO 3HAUeHUS (PU3NUECKON BEJIMUNHBI,

pelath KauyecTBEHHBIC 3aJaul: BBICTPAMBATH JIOTHUECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIECHUN C OMOPON Ha HM3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBICHUS;

WCIIOJIb30BAaTh MPU pELIEHUH Y4eOHBIX 33a7a4 COBpEMEHHble HWH(OPMALMOHHbIE TEXHOJOTUH JUIsl TIOUCKA, CTPYKTYpPUpPOBAHUS,
WHTEpIpETAllMK U MpPeACTaBICHUS y4eOHOM M HAyYHO-TIOMYJISpPHONW WHGOpPMAaIUH, MOJTYYEHHON M3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJTy4aeMylo HH(POPMALIUIO;

OOBSACHATh MPUHIUIIBI JEHCTBUS MAIlWH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3ivyaTh YCJIOBHS MX 0€30MacHOTO HCIOJIb30BAHUS B
MTOBCETHEBHOM JKU3HH,

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKHU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCII0JIb30BAaTh TEOPETUUECKHE 3HAHMS MO (PU3HUKE B MOBCEIHEBHOM KU3HU ISl 0OecieueHus: 6€30MacHOCTH NP 00palleHny ¢ MpUoopaMu u
TEXHUUYECKUMHU YCTPOMCTBAMH, 11 COXPAHEHUS 3I0POBbS U COOIIIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyNIEe C BBIIOJHEHHEM pPa3IMYHBIX COIMANBHBIX POJIEH, IUIAHUPOBATh PabOTy TPYIIIbI, PANUOHAIBHO pPACIpeIesTh
00s3aHHOCTH W TUTAHUPOBATh JICATEIHHOCTh B HECTaHAAPTHBIX CHUTYAIUSAX, a/IeKBAaTHO OIICHMBATh BKIAJ KaXKJIOTO U3 YYACTHUKOB T'PYIIbBI B
pelIeHrne paccMaTpUBAEMON MTPOOIIEMBI.



24

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposwbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. ®PU3UKA U METOIbI HAYYHOI'O TIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Aunaica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOIN bubnuoreka [IOK
3.1 9 1
TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK



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

25

@Da30BbIE NEPEXOJIBI https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 C) 10 1
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpuYecKuid TOK. TOkM B 12 1 1 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 4
11 KUIACC
Kouan4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uu¢poBbIe
Ne i/mm P Konrpoabusie | IIpakTuueckue (mipp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. QJIEKTPOJANHAMUKA
11 MarnuTHO€ noJie. DIeKTpoMarHuTHas 11 1 5 bubnuoreka [JOK
' UHIYKIIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHu4ecKue 1 3JIeKTPOMarHuTHbIE bubnmoreka [JOK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YeCKUe U 3JIEKTPOMArHUTHBIE 5 1 bubnuorexa [IOK
' BOJIHBI https://m.eds00.ru/7f41c97¢



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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2.3

Onruka

10

bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

31 OCHOBBI cHIeITUATBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTEIBHOCTH https://m.eds00.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMeHThl KBAHTOBOM ONTHUKHU 6 bubmorera [IOK
https://m.edso0.ru/7f41c97c
bu6moreka [IOK
4.2 4
CTpoetinie atoMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
43 ATOMHOE 51pO ° https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
5.1 DJIeMEHTHI aCTPOHOMUU U acTPO(PHU3uKH 7 1 httpi/l/llz?:d(;zzl.(rilggi 97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOLIEE IOBTOPEHUE
Bubnnoteka LLOK
6.1 Obobmaiomee noBToperHe 4 https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
PeszepBHOe Bpems 3



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

IHoypouHnoe mianuposanue 10 kiacc

yp
OK

Tema ypoxka

KomnnuectBo yacos

JHara

Bcero

KonTtponsHbie
paboThI

Jlaboparopubie
paboThl

IJ1aH

dakr

OneKTpOHHbIE IU(PPOBBIE
00pa3oBaTeNIbHbIE PECYPCHI

Paznen 1. ®usuka u MeToAbI HAYYHOTO MO3HAHUS (2 1)

BBoIHBIN, TEPBUYHBIN HHCTPYKTAX MO
OT. ®u3uka — Hayka O IPUPO/IE.
HayuHble MeTOAbI TO3HAHUS
OKPY>KaIOILIEro MUpa

1

01.09

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Ponbs u mecTo ¢usnku B GopMHUPOBAHUN
COBPEMEHHOM HAYYHOUW KapTHHBI MUPA, B
MPAKTUYECKOM JCSITEILHOCTHU JIIOICH

04.09

Paznen 2. Mexanuka (18 1)
Kunematuka (5 1)

MexaHu4ecKoe TBUKEHUE.
OTHOCHUTETHHOCTh MEXaHUYECKOTO
nBukenus. [lepemenienue, cKOpocThb
(cpenHsisi CKOPOCTb, MTHOBEHHAs
CKOPOCTh) U YCKOPEHHE MaTepHallbHOM
TOYKH, UX MPOEKIIMH HA OCU CUCTEMBI
KOOpAMHAT

08.09

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSIMOJIMHENHOE ABH)KEHUE.

11.09

I'paduky 3aBUCMOCTH KOOPJIMHAT,

15.09




CKOPOCTH, YCKOPEHHUS, IIyTH U
[epeMELICHUS MaTePUAIIbHOU TOYKU OT
BPEMEHU

28

CB00OOIHOE TTaieHue. Y CKOpeHHe
CcBOOOTHOTO Ta/ICHHSI

18.09

KpuBosmHeliHOe nBUKeHuE. [[BUKeHNE
MaTe€pUaIbHON TOYKHU 110 OKPYKHOCTH C
IMOCTOSTHHOM MO MOJYJIKO CKOPOCTBIO

22.09

Hunamuxka (7 1)

8

[IpuHIMn oTHOCUTENBHOCTH ["anmnes.
[IepBblit 3ak0H Herorona. MHepumanbabie
CHUCTEMBI OTCUETA

25.09

bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72

Macca Tena. Cuna. [IpuHnmn
Cyneprno3uiuu cuil. Bropou 3akoH
HproToHa 111 MarepuaibHOW TOUKH

29.09

10

Tperun 3akoH HeroToHa AJ1st
MaTepHaIbHBIX TOUYCK

02.10

11

3aKOH BCeMHUpHOro TsaroteHus. Cumia
mspxecTH. [lepBas kocMudeckas CKOpOCTh

06.10

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

09.10

13

Tpenue. Buasl Tpenus (moxos,
CKOJIBXKeHUs, kKaueHus). Koapdunment
TpEHUS

13.10

14

[locTynarenbHOE U BpalaTelbHOE
NBIDKEHHUE a0COJIFOTHO TBEPJIOTO Tea.
MOMEHT CHJIBI OTHOCHTEJIFHO OCH
BpaneHus. [lnedo cumbl. YciaoBus
[paBHOBECHS TBEPJIOTO TeJla

14.10

3aKOHBI COXpaHEHUs B MexaHUKe (6 U)

15

VMmynibc MaTepHaaIbHON TOUKH (Tena),
CUCTEMBI MaTEepPUAIBHBIX TOYEeK. MIMITyIbC
CUJIBI U U3MEHEHHUE UMITYJIbCa Tea.
3aKOH COXpaHEHHS UMITYJIbCA.

16.10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72




29

PeakTUBHOE NBUKEHUE

16

PaboTta cuibl. MOIIHOCTh CHUIIBL
Kunerndeckast sHEPrust MaTepHAILHON
rouku. Teopema 00 U3MEHEHUHU
KMHETUYECKON YJHEPrUHU

20.10

17

[loTeHIManbHas SHEPIUsl.
[ToTeHManpHas S3HEPTUS YIIPYTo
ne(pOpMUPOBAHHOU MPYKUHBI.
[loTeHnmanpHas 3HEprust Teaa BOIu3u
MOBEPXHOCTU 3eMJIU

23.11

18

[ToTeHIManbHbIE ¥ HETIOTEHIIMATbHBIE
cuibl. CBsI3b pabOTHI HETTOTEHITUATBHBIX
CHJI C U3MEHEHUEM MEXaHUYECKOW
SHEPTUH CUCTEMBI TEJ. 3aKOH
COXpaHEHHUsI MEXaHUYIECKOW dHEPTHUU

06.11

19

HNuctpykrax o OT. JlabopaTopHas
padota Nel mo teme: «McciaenoBanue
CBSI3U PaOOTHI CHJIBI C U3MEHEHUEM
MEXaHUYECKOH PHEPTUHU Teja Ha PUMEpe
[PACTSKEHHUS PE3HHOBOTO JKI'yTa)

10.11

20

KonTtponbHas padoTta Nel o teme:
«Knnemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

13.11

Pazgen 3. MonekynspHas pu3nka u TEPMO

JUHaMHKa

OCHOBBI MOJIEKYISIPHO-KMHETUYECKOH Teopuu (9 )

(24 q)

21

(OCHOBHBIE IT0JIOKCHUS MOJICKYJIAPHO-
KUHETUYECKOU TCOPHUU N UX OIIBITHOC
000CHOBAHHE. BpOYHOBCKOG JABHMKCHUC.

Jnddy3us

1

17.11

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

22

Xapakrep ABUKEHUS U B3aUMOJACHCTBUSA
yacTull BeuecTsa. Monenu ctpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TEN U
00BICHEHHE CBOMCTB BEIIECTBA Ha
OCHOBE ATHUX MOJieNeit

20.11
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Macca u pazmepsl MoJieKysl. KosimuecTBo
Bemiectna. [locrosinnas ABoraapo

30

2411

24

TenoBoe paBHOBecHe. Temmeparypa u
e€ u3mepenue. lllkana remneparyp
Lenbcus

27.11

25

Mojenb uneansHOro raza. OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KHHETHYECKOU
[T€OPHH MICAIBHOTO ra3a

01.12

26

AOcoJTIOTHAsl TeMIlepaTypa Kak Mepa
CpeaHEN KUHETUYECKON SHEPrUuun
TEIIOBOTO ABMKEHUS YaCTHI] raza

04.12

27

["a30BbIE 3aKOHBI. Y paBHEHUE
MenneneeBa—Kianeiipona. 3aKkoH
JlanpTOHA

08.12

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

28

Wuctpykrax no OT. JlaboparopHas
padota N2 o teme: «OnpeneneHue
Macchl BO3/lyXa B KJJaCCHOW KOMHATe Ha
OCHOBE U3MEPEHHI 00beMa KOMHATHI,
NaBJICHUS U TEMIIEPATyphl BO3/yXa B
HEW»

11.12

29

M3omporiecchl B UACAITBHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIICCTBA.
['paduueckoe mpeacTaBiIcHIE
M30TIPOIIECCOB: U30TEpMa, U30X0pa,
n3o0apa

15.12

OcHoBbl TepmoarHaMukH (10 )

30

TepMmoMHaMuYecKas CUCTEMa.
BHyTpeHHs1s SHeprust
TepPMOJUHAMUYECKOU CUCTEMBI U
CII0COOBI e€ n3MeHenns. Konmmuectso
TeIUIOTHI U paboTa. BHyTpeHHSss sHEpTrus
0JITHOATOMHOT'O HJI€aJJbHOI0 ra3a

11

28.12

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
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31

Bunel Teronepenayuu:
TETUIONPOBOIHOCTh, KOHBEKLU,
M3JIy4eHUE

22.12

32

'Y menbHasg TEIIOEMKOCTH BEIIECTBA.
KosmuecTBo TeIoThl pu
Teruionepeaye

25.12

33

[Tonsatue 06 anrabaTHOM TIpoIecCe.
[lepBblii 3aKOH TEPMOAVMHAMUKH.
[IpuMeHeHne epBoro 3aKoHa
TEPMOJIMHAMUKHU K U30IPOLIECCaM.
['pacdnueckas uHTepnperanus padboTsl
rasa.

29.12

bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

34

[ToBTOpHBINM HHCTpyKTaxX o OT. Bropoit
3aKOH TepMoauHamMuKku. HeoOpatumocTtsb
[TPOLIECCOB B MPUPOJE

12.01

35

TermoBble MauHbL. [[pUHITUTIBL
TEMCTBUSA TEIJIOBBIX MAIIIUH.
Koaddumment monesnoro aecTeus
TEIUIOBOM MAaITUHEI.

15.01

36

[{uxn Kapro u ero koadduiment
MOJIC3HOTO JACHCTBUS

19.01

37

DKOJIOTHUECKHE HpO6J'ICMBI
[TCIIOOHCPICTUKHU

22.01

38

O6006maromuit ypok «MouekynsapHas
(br3uka. OCHOBBI TEPMOIMHAMUKH

26.01

39

KontposbHas padoTta Ne2 o teme:
«MounekynspHas ¢usrka. OCHOBBI
TePMO IMHAMHUKI

29.01

ArperatHble cocTosiHUS BenecTBa. PazoBbie nmepexoasl (5 ).

40

[TapooGpazoBaHue u KoHaeHcaus. Vc
MapeHUE U KUIIEHUE

1

02.02

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

41

IAOCOJIFOTHAS M OTHOCHTCIIbHAS

BJIA?KHOCTH BO3JyXa. HacpimeHHb1it mnap

05.02
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42

TBEpnoe Teno. Kpucramnmueckue u
amMopQHbIe Tena. AHU30TPONHS CBOWCTB
KpucTayoB. KuJKkue KpUCTalIbl.
CoBpeMEHHbIE MaTepUaJIbl

09.02

43

[1naBneHue u kpucTaUIM3aUus. Y Ie/IbHAs
rerwioTa miasyeHus. Cyonumanus

12.02

44

YpaBHEHHE TEIUIOBOTO OasiaHca.
TexHuueckne ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHNE: TUTPOMETP U
[CUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU
[OJIy4Y€HUSI COBPEMEHHBIX MaTepUaioB, B
TOM 4YKCJIe HAHOMAaTEepUaJIOB, U
HAaHOTEXHOJIOTUU

16.02

Paznen 4. Dnexrpoaunamuka (22 )
OnexrpoctaTtuka (10 u)

45

DJIEKTpU3AIUA TEJl. DINEKTPUUECCKUN
3apsij. /IBa BuJa 3J€KTpUUYECKUX 3apsI0B

19.02

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

46

[IpoBOTHUKY, TUANEKTPUKU U
MOJIYIIPOBOAHUKH. 3aKOH COXPaHEHUS
PIIEKTPUYECKOTO 3apsjia

26.02

47

B3anmoaencTBue 3apsiioB. 3aKOH
Kynona. ToueyHbIN 3EKTPUUECKUN
3apsi

02.03

48

Harnpsiyk€HHOCTB MEKTPUYECKOTO MOJIS.
[IpyuHUHUI CYNEPIIO3UIINH SIIEKTPUUECKUX
roJied. JInHUM HanpsH>KEHHOCTH

05.03

49

PaboTa cuit 371€KTPOCTaTHYECKOTO TOJIS.
I[lorennuain. Pa3HOCTE IOTEHIINAIOB

12.03

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B
PJICKTPOCTATUYCCKOM IIOJIC.
Z[I/ISJ'ICKTPI/ILICCKEUI IMPOHHUIIACMOCTb

16.03

51

OnekTpoeMkocTs. Konnencarop

19.03

52

DIEKTPOEMKOCTD TIOCKOTO

23.03
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KOHJIEHCATOpa. DHEPrus 3apsuKeHHOTO
KOHJEHCcaTopa

53

Wuctpykrax no OT. Jlaboparopuas
padota Ne3 mo teme: «M3mepenune
DIICKTPOEMKOCTH KOHIEHCATOPay

26.03

54

TexHuueckue ycTpoucTBa u
MPAKTUYECKOE IPUMEHEHHE:
DIIEKTPOCKOIL, dIEKTPOMETP,

PIIEKTPOIIPUOOPOB, KOHJEHCATOP,
KOIMPOBAJIBHBIN anmnapar, CTPyHHBIN

[TPUHTED

PJICKTPOCTATUYCCKAA 3a1lnTa, 3a3CMJICHUC

06.04

[TocTOSIHHBIN 3NIEKTPUYECKU TOK. TOKM B pa3IMUHbBIX Cpeaax

(12 9)

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €70
cyiecTBoBanus. Cuia Toka.
[ToctostHubIi TOK. Hanpspbkenue. 3akoH
Oma 114 y4acTka enu

1

09.04

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

56

DJIEKTPUYECKOE COMTPOTUBIICHHE.

Y aenpHOE COMPOTUBIICHHUE BELIECTBA.
[locnenoBarenbHOE, apauieIbHOE,
CMEIIAHHOE COCAMHEHNE TPOBOIHHUKOB

16.04

57

Nuctpykrax o OT. JlaGopaTopHas
pabota Ne4 o teme: «3ydeHue
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOBY

20.04

58

PaboTa ay1ekTpuuecKkoro Toka. 3akoH
Jxoyna—Jlenua. MowmHocTh
PIEKTPUYECKOTO TOKa

23.04

59

DJIEKTPOABMKYIIIAs CUJIa M BHYTPEHHEE
COMPOTHUBIIEHNE HCTOYHHUKA TOKA. 3aKOH
Oma 175 OJTHOM (3aMKHYTO)
hriekTpudeckoii enu. Kopotkoe
3aMbIKaHUE

27.04
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60

KonTposnpeHast padota Ne3 mo teme:
«QnekTpoctaruka. [locTosHHbBIN
PIIEKTPUYECKUI TOK»

30.04

61

JJIEKTPOHHAs: IPOBOAUMOCTb TBEPABIX
METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJUIOB OT TEMIIEPATYpPhI.
CBepXIpOBOIMMOCTD

04.05

bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72

62

JJIEKTPUUYECKUU TOK B BaKyyMe.
(CBOMCTBA AJIEKTPOHHBIX MYYKOB

07.05

63

[TomympoBoauuku. CoOCTBEHHAS U
MPUMECHas TIPOBOUMOCTD
MoJIynpoBOAHUKOB. CBOMCTBa p—N-
nepexoaa. [lonynmpoBoIHUKOBBIE
prOOPHI

14.05

64

DIIEKTPUYECKUH TOK B PACTBOpaxX U
pacIuIaBax JICKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOLUAIU.
DJIEKTPOJIN3

18.05

65

DJIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEIBHBIN pa3psl. MoJHuUSL.
I1na3zma

21.05

66

TexHuyeckue yCcTpoucTBa u
[PaKTUYECKOe MPUMEHEHUE: aMIIEpMETD,
BOJIbTMETP, PEOCTAT, HCTOYHUKH TOKA,
QIIEKTpOHArpeBaTesIbHbIE PHUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP COMPOTUBIICHUS, BAKYYMHBII
TIHOJT, TEPMUCTOPBI U POTOPE3UCTOPHI,
[OJTYIPOBOJHUKOBBIN MO, TalbBaHUKA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

PezepBHoe Bpems (2 u)

67

PesepBHrlit ypok. PaboTta ¢ TekcTamu 1o
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TeMe «MexaHukay

68

PesepBubIil ypok. PaboTta ¢ Tekctamu no
reme «MoutekymnsipHast pusuka u
TEpMOIMHAMHUKAY)

IHoypounoe nmianupoBanme 11 kiacca

No

yp Tema ypoxka
oKa

KomnuectBo yacos

Jara

Bcero

Kontponsasie | JlabopaTopHbie

paboThl

paboThl

IJ1aH

dakr

OneKTpOHHbIE IU(POBBIE
00pa3oBaTeNbHbIE PECYPCHI

Pazgen 1. Onexrponunamuka (11 q).

MarunuTHO€ noJje. DneKTpoMarHuTHas nHaykius (11 9)

1

BBoHbIN, IEpBUYHBIA WHCTPYKTAXK MO
OT. IlocTossHHBIC MarHUThI U X
B3anMoJIcHcTBHE. MaruuTHoe 1moJie.
Bextop MarHuTHOM MHAYKIWU. JInHUM
MarHUTHON MHIYKIIUU

1

01.09.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

MarsuTHOE T0JIe TIPOBOIHHUKA C TOKOM.
OnbiT DpcTena. Bzanmoaelicteue
MMPOBOTHUKOB C TOKOM

02.09

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9778

Wuctpykrax no OT. Jlaboparopuas

KaTYHIKHU C TOKOM)»

padota Nel«M3yueHne MarHUTHOTO MOJIS

08.09

JlericTBEe MarHUTHOTO MOJIS Ha
MpoBOJHUK ¢ TOKOM. Cuia Ammnepa

09.09

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

Cuna JlopeHna, e€ Moiynb u

15.09

bu6nmoreka [JOK




HarpaBiieHUe. J[BHKEHHUE 3apsKEHHON
YacTULIBI B OJHOPOJHOM MarHUTHOM
nosie. Pabota cuiel Jlopenua

36

https://m.edsoo.ru/ff0c9ac0

SIBJIEHUE DIIEKTPOMArHUTHOW UHAYKIIUH.
[ToTOK BEKTOpa MarHUTHOM MHTYKLIUH.
DIIEKTPOABUKYIIASL CUJIA UHIYKITUH.
3aKOH AMEKTPOMATHUTHON UHAYKIIUH
Dapajnes

16.09

bubmmoreka [{OK
https://m.edsoo.ru/ff0c9df4

Wuctpykrax no OT. JlaboparopHas
padota Ne2 o teme: «Mccrnenopanue
MIBJICHUA SHCKTpOMaFHHTHOﬁ WHIAYKIUND

22.09

NHIYyKTUBHOCTH. SIBIEHUE
CAaMOMHAYKIIMHU. DJIEKTPOABIKYIIAs CUJia
CAMOMHAYKIIUU. DHEPIUsi MATHUTHOTO
MOJI KaTYIIKU C TOKOM.
DJIEKTPOMArHUTHOE TOJIe

23.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

TexHu4yeckne yCcTpocTBa u
MPaKTUYECKOE MPUMEHEHNE: TOCTOSHHBIE
MarHHuThl, 3JIEKTPOMAarHuThI,
AIIEKTPOABUTaTENb, YCKOPUTEIN
DIIEMEHTAPHBIX YaCTUIl, UHAYKINOHHAs
rneyb

29.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

O6o0maromuii ypok «MarHuTHOE 1oJie.
JNIEeKTPOMArHUTHAS UHIYKLIHS»

30.09

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

11

KontponbHas padorta Nel o teme:
«MarautHoe 1nosie. DJIeKTpOMarHuTHas

WH YKL

06.10

Pa3nen 2. Konebanus u BosHbI (24 )

MexaHudecKkue 1 3JeKTpOMarHuTHbIE Koliebanus (9 u)

12

KonebarenbpHas cucteMa. CB060I[HBIC
MEXaHHYECKHE KOJICOaHus.
rapMOHI/I‘-ICCKI/IC KoJIeOaHMSI. ypaBHCHI/Ie
FapMOHHUYCCKHUX KOJICOaHMIA.

07.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82




[IpeBpanieHue 3HEpruu npu
rapMOHUYECKHX KOJICOaHMIX

37

13

Wuctpykrax no OT. JlaboparopHas
pabota Ne3 mo Teme: «MccienoBanue
3aBUCHMOCTH TIEPHOJIa MaJIbIX KOJIeOaHUi
rpy3a Ha HUTU OT JJIMHBI HUTHU U MAaCChbl

rpy3a»

13.10

14

KonebarenbHbid KOHTYp. CBOOOIHBIE
HIIEKTPOMAarHUTHbIE KOJeOaHus B
U7ealbHOM KOJeOaTeIbHOM KOHTYpE.
AHAJIOT U] MEKTy MEXaHUUYECKUMU U
PIIEKTPOMArHUTHBIMU KOJI€OaHUSIMU

14.10

bubmmoreka [IOK
https://m.edsoo.ru/ffOcad58

15

Dopmyna ToMcoHa. 3aKOH COXpaHEHUS
PHEPTHUH B MICATLHOM KOJIeOaTeTbHOM
KOHTYypE

20.10

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

16

[IpencraBieHue o 3aTyXarIIUX
KoseOaHusx. BolHyKIeHHbIE
MexaHuuyeckue kosnebanus. Pezonanc.
BbIHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE
KoJeOaHus

21.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

17

[Tepemennbid Tok. CUHYCOUIATbHBIA
repeMeHHbIA TOK. MOIIHOCTh
MEePEeMEHHOT0 TOKa. AMIUTUTYAHOE U
NerCTBYIOLIEe 3HAUEHHE CUIIBI TOKA U
HANPSKEHUS

10.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

18

Tpancdopmarop. [IpousBocTso,
repenavya u moTpedIeHue dIEKTPUIECKON
SHEPIrUU

11.11

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

19

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPI'UH.
Ky.]'ILTypa HCIIOJIB30BaHUA
PJICKTPOOHCPIUU B MMOBCEIHEBHOU JKU3HU

17.11

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

20

TexHuuecKre ycTpoucTBa u
[IPAKTUYECKOE IPUMEHEHHUE:

18.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324




PIIEKTPUYECKHIA 3BOHOK, TEHEPATOP
MEePEMEHHOTO TOKA, IMHUU
pIIeKTponepeay

38

MexaHu4eckue 1 3IeKTPOMarHuTHBIE BOJIHBI (5 4)

MexaHn4eCcKue BOJIHBI, YCIIOBUS 1 24.11 bubnuorexa [JOK
21 |pacmpoctpanenus. [lepuoa. CkopocTh https://m.edsoo.ru/ffOcca54
[pacTipoCcTpaHeHus U JJTUHA BOJIHBI.
[ToniepeyHbIe U MPOTIOTBHBIC BOJTHBI
22 [3Byk. CkopocTs 3ByKa. [ pOMKOCTB 3ByKa. 1 25.11 bubmorexa [IOK
Bricota Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 [DnexTpoMarHuTHbIC BOJHBL CBOHCTBA 1 01.12 bubmuorexa [JOK
AIIEKTPOMATHUTHBIX BOJIH: OTPAXKCHHE, https://m.edsoo.ru/ffOccfe0
MpeIoMIICHHUE, TTOJIIpH3aNus, TU(PPaKIs,
unTepdepenus. CKopocTh
HIIEKTPOMAarHuTHBIX BOJH. [lIkana
DIIEKTPOMATrHUTHBIX BOJIH
24 [IpuHUHUIIBI PAIUOCBS3U U TEICBUICHUS. 1 02.12 bu6mmoreka [IOK
Panronokanus https://m.edsoo.ru/ffOccfe0
25 KontposbHas padoTta No2 o Teme: 1 08.12
«KoebaHus 1 BOJHBD)
Omnruka (10 4)
26 ["eomeTpuueckas ONTHKA. 1 09.12 bubmuoreka [JOK
[psiMoMHEHOE pacIpOCTPaHEHHE CBETa https://m.edsoo.ru/ff0cd350
B OJIHOPOJAHOM cpene. ToueuHbIi
MCTOYHHK CBETa
27 |OtpakeHue cBeTa. 3aKOHbI OTPAKECHHUS 1 15.12 bubnunoreka [JOK
ceta. [locTpoeHHe N300paKeHUH B https://m.edsoo.ru/ff0cd4e0
MJIOCKOM 3epKajie
28 [[IpenomieHue cBeTa. 3aKOHbI 1 16.12 bubnuoreka [IOK

MPpEJIOMIICHUS CBCTA. IlomHoe BHYTPCHHCC
OTPAKCHUC. Hpe,[[eJ'IBHBII/IV YroJi moJIHOoTO
BHYTPCHHCT'O OTPAKCHUA

https://m.edsoo.ru/ff0cd7f6
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29

Wuctpykrax no OT. Jlabopatopras
padota Ned o reme: «M3mepenune
MOKa3aTelsl PETOMIICHUS CTEKIIay

22.12

30

CoOuparolye 1 pacCeHBarONIUE JTUH3HI.
Tonkas mua3a. DOKyCHOE PACCTOSIHUE U
OTITUYECKAs CHJIa TOHKOW JINH3BI

23.12

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cd67a

31

[TocTpoenue n3obpaxeHuil B
cOoOMparoIMX ¥ pacCEeUBAIOUINX JIMH3aX.
Dopmysia TOHKOM JUH3bL. Y BEJIUYEHUE,
TaBaeMOE€ JIMH30M1

29.12

bubmmoreka [{OK
https://m.edsoo.ru/ffOcddle

32

Wuctpykrax no OT. JlaboparopHas
padota Ne5 no teme: «McciaenoBanue
CBOMCTB M300pa’KEHUH B JINH3aX»

30.12

33

[ToBTOpHBINM HHCTpYKTAX 1O OT.
Bonnosast onTtuka. MHTepdepenuus
cBera. ludpakums crera.
Jludbpakunonnas peméTka

12.01

bu6moreka [IOK
https://m.edsoo.ru/ffOcd4e0

34

[Tonspusanus cBera

13.01

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd 716

35

TexHuyeckue yCcTpoucTBa u
MPaKTUYECKOE MPUMEHEHUE: OUKH, JIyIa,
(doToanmapar, IpOEKIMOHHBIN anmapar,
MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU T

19.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

Paznen 3. OcHOBBI crieniuanbHON TEOPUH OTHOCUTEIBHOCTH (4 1)

36

["'paHUIIBI TPUMEHUMOCTH KJIACCUYECKOU
MexaHukd. [locTynarel cnenuaibHOU
TEOPUU OTHOCUTEIBHOCTH:
MHBapUAHTHOCTb MOJYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHLIUI OTHOCUTEIHOCTH
OWHIITEeiHA

20.01

bubmuoreka [JOK
https://m.edsoo.ru/ffOcddle

37

OTHOCHTENBHOCTh OHOBPEMCHHOCTH.

26 .01

bu6nmoreka [JOK




40

3aMel[JIeHI/Ie BPCMCHHU U COKpalICHUC
JIJIMHBI

https://m.edsoo.ru/ffOced22

38 [DHeprus u UMITYJIbC PEISATUBUCTCKOU 27.01 bubnuorexa [JOK
gacTHibl. CBSI3b MACCHI C DHEPTHEH https://m.edsoo.ru/ff0cf02e
MMITYJTECOM. DHEPTHSI IIOKOS

39 [KontpompHas pabota Ne3 o teme: 02.02
«Ontuka. OCHOBBI CIIEUAIBHON TEOPUH
OTHOCHTEIIEHOCTI)

Pa3nen 4. KBantoBas ¢usuka (15 1)
DneMeHThl KBAaHTOBOW ONTUKH (6 1)

40 |®otonbl. Dopmyna [Tiranka cBsi3n 03.02 bubnmorexa [JOK
pHEpruu (HOTOHA C €ro YacTOTOM. https://m.edsoo.ru/ff0cf862
DHeprus U UMNynbc poToHa

41 |OTKpBITHE U HCCIIECIOBAHNE 09.02 bubmorexa [IOK
borosrddekra. Ompiter A. I'. CroneroBa https://m.edsoo.ru/ffOcfa42

42 Baxonsl porordpdexra. YpaBHECHHE 10.02 bubmuorexa [JOK
DunirerHa s porodddexra. «KpacHas https://m.edsoo.ru/ffOcfc68
rpaauiay Gororddexra

43 |Pemnrenne 3aa4d 0o TeMe «DJIEMEHTHI 16.02
KBaHTOBOM OTITHKNY

44 JlaBnenue cBeta. OnbiTel I1. H. JIeOGenena. 17.02 bu6mmoreka [JOK
XuMHUeCKOe JEUCTBUE CBETA https://m.edsoo.ru/ffocf6f0

45 [TexHHuYeCKHE YCTPOMCTBA U 24 .02 bubnuoreka [JOK
[IPaKTHYECKOE IIPUMEHEHHE: https://m.edsoo.ru/ffOcfel6
(boTO37EMEHT, POTOIATYHK, COTHEUHAS
OaTapesi, CBETOIMO]T
Ctpoenue atoma (4 4)

46 Mogens aroma TomcoHa. OMHBITEI 02.03 bu6mmoreka [JOK
Pesepdopaa 1o paccestHUIO 0-4aCTHII. https://m.edsoo.ru/ffocf6f0
[TnaneTapHasi MOJIeNIb aTOMa

47 | Iloctynatsl bopa 03.03 bubnuoreka [IOK

https://m.edsoo.ru/ffOcf6f0
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48

V3ny4yeHnue u norjomenue GOTOHOB MPH
[IEPEX0I€ aTOMA € OJJTHOTO YPOBHS
DHEPIruM Ha Ipyroil. Buasl criekTpos

10.03

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcfel6

49

BomnHOBBIC CBOMCTBA YacTull. BoIHEI 11e
bpounsa. KoprnyckynsipHO-BOJIHOBOU
myanu3Mm. CIIOHTaHHOE M BBIHYXKJIEHHOE
W3Ty4CHHE

16.03

ATomHoe sapo (5 u)

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopra no onpeneneHnIo cocraBa
aJMOAKTUBHOTO M3JTYICHUS

17.03

bubmmoreka [{OK
https://m.edsoo.ru/ff0d015e

51

CowucTBa anbda-, 6era-, raMmma-
M3JTy4YCHUSA. Bnustaue pPaauOaKTHUBHOCTH
Ha >JXMBBIC OPraHnU3Mbl

23.03

52

OTKpBITHE TPOTOHA U HEUTPOHA.

M3otombl. Anbda-pacnan. IaeKTpOHHBIN

W TTO3UTPOHHBIW OeTa-pacman. ['amma-

M3TydyeHue. 3aKOH paJuoaKTUBHOTO
acrajna

24.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

53

DHeprus CBA3M HyKJIOHOB B sipe.
SnepHbie peakuuu. SAnepHbIH peakTop.
[TpoGeMbl ¥ IEPCIIEKTUBHI SCPHON
PHEPreTHKU. JKOJIOTUYECKUE aCTIeKThI
SIIEPHON PHEPTETUKH

06.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

54

DneMeHTapHble YacTUIbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAaOMI0ICHUS U
[PETUCTPALMH YJIEMEHTAPHBIX YACTHLI.
DyH1aMeHTaIbHbIE B3aUMOJICHCTBUS.
EnnHCcTBO (hn3nyeckon KapTUHBI MUpa

07.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6

DeMeHThl aCTPOHOMUU U acTpoPpu3uKH (7 4

)

55

Bun 3Be€31H0T0 HeOa. Co3Be3aus, ipKue
3BE3/bI, INIAHETHI, UX BUAUMOE

14.04

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
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nBrokenne. CoaHeyHas cucreMa

56

Counne. CojiHeyHast aKTUBHOCTD.
VcTounuk sHeprun CoJiHIA U 3BE3]

20.04

57

3BE3/Ibl, UX OCHOBHbBIE XapaKTEPUCTHUKHU.
3BE3/1bI [TABHOU TIOCIIEI0BATEIBHOCTH.
BHyTpeHHee CTpoeHHE 3BE3.
CoBpeMeHHbIE MPEACTABICHUS O
MPOUCXOXKACHUU U 3BoJronu CoJiHLa U
3BE3]

21.04

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

58

Muneunsin [1yre — Hama ['anakTuka.
TTonoxxenue u nBukenne CoiHIIa B
["anmakTuke. ["anmakTukn. YepHbIE ABIPHI B
sIIpax raJakTHK

27.04

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c

59

Bcenennas. Pacmiupenne BeeneHHoil.
3axoH Xa00ia. Pazberanne rajakTuk.
Teopust bosbiioro B3peiBa. PennkroBoe
n3nydeHue. MerarajgakTuka

28.04

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

60

Hepemennsie npo0ieMbl acTpPOHOMUU

04.05

61

KonTtponbHas padota Ne4 o teme:
«KBaHTOBas pu3uka. DJIEMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

05.05

O6o0maromee moBTopeHue (4 4)

62

O6o0matomuii ypok. Poib ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTMYSCKOM, COIMAIbHON B
PTUYCCKOH chepax IesATeIbHOCTH
yeIoBeKa

12.05

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

63

O6006maromuii ypok. Ponb 1 Mmecto
(bU3UKK ¥ ACTPOHOMUH B COBPEMEHHOM
HAy4YHOUW KapTHHE MUpa

18.05

64

O6o06maromuit ypok. Ponb puznueckoit
TeopuH B POPMUPOBAHNH TIPEICTABICHUI
0 (hM3MUECKON KapTHHE MUPA

19.05
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65 [O6obmaromuit ypok. Mecto ¢puzndeckoit 1
KapTUHBI MUPA B 00IIEM Py
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
IIPEACTABJICHUM O IPUPOJIE

PesepBHoe Bpems (3 )

66 |[Pe3epBHBII ypok. MarHUTHOE TOJIE. 1
DJIeKTpOMAarHUTHAS WHTYKITHSI

67 [Pe3epBHbIil ypok. Ontuka. OCHOBBI 1
CIeIMaIbHON TEOPUU OTHOCUTEILHOCTH

68 [PesepBHrblil ypok. KBanToBas gusnka. 1

JJIeMEeHThl aCTPOHOMHUU U acTPOPU3UKU

MNEPEYEHDb (KOJUDPUKATOP) PACIIPEJIEJEHHBIX IO KJIACCAM ITPOBEPSIEMbBIX TPEFOBAHUM
K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM MPOTPAMMBbBI CPEJTHET'O OBIIETO
OBPA30BAHUA U QJIEMEHTOB COAEP KAHUS 110 ®PU3UKE

B denepanbHbIX U pernoHANBHBIX MPOIEAypax OICHKH KadecTBa 0Opa30BaHUs MCIOJB3YETCS MepedeHb (KOAU(PUKATOP) pacrpeacIeHHbIX
Mo KJlaccaM IMPOBEPSIEMBIX TPEOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa30BaTeNbHOW MPOTPaMMBI CPEIHErO OO0IIero oOpa3oBaHUs U

QJICMCHTOB COACPIKAHU 10 (1)I/ISI/IKC.

10 KVIACC
IIpoBepsiemble TPeOOBaHKS K pe3y/IbTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl

Ko i} )
IIpOBepﬂI;MOFO IIpoBepsiemble npegMeTHbIE Pe3y/IbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl Cpe/iHero oouero

pe3yJabTara o0pa3oBaHus
10.1 JleMOHCTpHpOBaTh Ha MpPUMEpPaAX poJib U MecTO (U3UKU B (POPMUPOBAHUM COBPEMEHHON HAay4HOM KapTHHBI MUpA, B

Pa3BUTHUHN COBpCMCHHOfI TCXHHUKU U TeXHOHOFHﬁ, B HpaKTquCKOﬁ JIEeSATEIbHOCTH JTIOACH

Y4uTHIBaTh TPaHUIIBI IPUMEHEHHUS U3YYEHHBIX (PU3NYECKUX MOJIeNel: MaTepuanbHas TOUKa, HHEepIHalbHas CHCTeMa
10.2 oTcuéra, abCONIOTHO TBEPAOE TENO, UACATBHBIN Ta3; MOJEIH CTPOCHHS Ta30B, KUIKOCTEH M TBEPIBIX TEN, TOYCUHBIH
ANEKTPUYECKHH 3apsi]l — P pelieHuH (PU3NUecKHX 3a1a4
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10.3

Pacnio3naBate (usnyeckue siBieHHs (IIPOIECChI) U OOBSACHATH MX HA OCHOBE 3aKOHOB MEXaHHMKH, MOJICKYJSPHO-
KMHETUYECKON TEOPUM CTPOCHHs BEIECTBA U JJIEKTPOJAMHAMMKU: PABHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEMHOE
JBMDKEHUE, CBOOOJHOE TMAJieHWE TeJ, JBMKCHHWE IO OKPYKHOCTH, HWHEPIUS, B3auMMOJCHCTBHE Tei; auddys3us,
OpOYHOBCKOE JIBU)KEHUE, CTPOCHUE KUAKOCTEN U TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeJl NPU HArpeBaHUM (OXJIaKICHUH ),
TEIJIOBOE DPABHOBECUE, HCIAPEHUE, KOHJCHCAlMs, IUIABJICHWE, KPUCTAJUIM3ALMs, KHIIEHHWE, BIIAXKHOCTb BO3AyXa,
MIOBBIIICHUE JABJICHUS Ta3a MPHU €r0 HarpeBaHWM B 3aKPBITOM COCYJE, CBS3b MEXKy IapaMeTpaMHu COCTOSHUSA ra3a B
M30IIPOLECCaX; JIEKTPU3ALMS TEJI, B3aUMOJICUCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHWYECKOE JBUKEHHE, HUCHOJb3ysd (U3HUECKHe BEIMYMHBI: KOOpJIMHATa, MyTh, IEpEMEIICHUE,
CKOpPOCTb, YCKOPEHME, Macca Tella, CHJla, HUMIIYJbC Telld, KUHETHYECKAas DHEPrus, NOTCHUHAIBbHAs DSHEPIus,
MeXaHHWyeckas paboTa, MeXaHHWYecKass MOIIHOCTb; IpPHU OINMCAHUU NPABWIBHO TPAaKTOBaTh (U3HUECKUN CMBICI
HCIOJIb3YEMBIX BEJIWYUH, UX O00O3HAuU€HUs U €IUHUIIbI, HaXOAWUTh (POPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (PU3UYECKYIO
BEJINYMHY C IPYTUMU BEJINYNHAMH

10.5

OnuchIBaTh M3y4EHHBIE TEIJIOBBIE CBOWCTBA TEN M TEIJIOBBIC SBJICHUS, UCIIONB3Ys (PU3UYECKHE BEIMYUHBI: JTABJICHUE
rasa, TeMIeparypa, CpeaHssi KHHETHYECKasi SHEPTUsl Xa0THUECKOTO JABMKEHHUST MOJICKYJI, CPEAHEKBAIpaTHIHASI CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TETUIOTHI, BHYTPEHHSS DHEPrus, padoTa ra3a, KOd(PPHUIMEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATENS; TPU OMMCAHWW NPABUIBHO TPAKTOBAaTh (PU3MUECKHUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX 0003HAYCHUsS U
€IMHULIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHUUMHY C APYTUMHU BETUYHHAM

10.6

OnuceiBaTh M3Y4YECHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA W AJIEKTPUYECKHE SBJICHMS (IIPOLECCHI), HCMHOIb3Ys
(uznyuecKkue BEIMYMHBI: 3JIEKTPUUYECKUHN 3apsijl, JIEKTPUUECKOe ToJie, HampsHKEHHOCTH MOJIsl, MOTEHLHal, pa3HOCThb
MOTEHIIMAJIOB; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOIb3YEMbIX BEIMYUH, UX 0003HAUCHUS U
€IMHHUILIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUYUHY C IPYTUMH BEIIMYUHAMHU

10.7

aQHAIM3UPOBATh (PU3UUYECKHUE MPOIECCHl M SBIICHUS, UCIOIB3YS (PU3NYECKUE 3aKOHBI M MPHHIIMIIBL 3aKOH BCEMHUPHOTO
tarotenusi, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOW SHEPTruH, 3aKOH COXPAaHEHUS HMITYJbCa,
MIPUHIIUATI CYTIEPIIO3UIIMKM CHJI, TIPUHIIMIT PABHOINPABUS WHEPIIMAIBHBIX CUCTEM OTCUETA; MOJICKYJSIPHO-KHHETHYECKYIO
TEOPHUIO CTPOCHUS BEIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEIHEN KHHETHUYECKON SHEPTUH TEIIOBOTO JIBUKEHUS MOJIEKYI C
abCOMIOTHON TeMIepaTypoid, MEpBBIA 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsijia, 3aKOH
Kynona; mpu 3ToM pasznuyarh CiOBeCHYI0 (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAXKEHHE U YCIOBHUSA
(TrpaHutibl, 001aCTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHEIC MMPUHIUIIBI JIeNCTBUSA MalllnH, HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB; pa3in4yaThb YCIOBUA HUX
0€30IMacHOTO UCIIOJIB30BaHKS B MMOBCEIHEBHOM JKM3HU

10.9

BBINONHATE 3KCIIEPUMEHTHl MO HMCCIEIOBaHMIO (U3MYECKUX SBJICHUH M TPOLECCOB C HCMOJIb30BAHUEM IMPSIMBIX U
KOCBEHHBIX U3MEPEHUH; pU 3TOM (PopMyaupoBaTh MpolieMy (3agauy) U TUIOTE3y yueOHOTo IKCIepUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000Py10BaHMsI, TPOBOIUTD OMBIT U ()OPMYIUPOBATH BHIBOIBI
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10.10

OcCyIecTBIATh MPsIMbIE U KOCBEHHBIC M3MEPEHUs (PU3NYECKUX BEJIWYHH; MPU ITOM BBIOMPATh ONTUMAIILHBIA CIIOCOO
M3MEPEHUS U UCIOJIb30BaTh U3BECTHBIC METOAbI OLICHKHU ITOTPELIHOCTEN H3MEPEHUI

10.11

HccnenoBaTh 3aBUCMMOCTH MEXIY (PU3MUECKMMH BEIWYMHAMHU C WCIOJIB30BAHUEM MPSIMBIX H3MEPEHHIA; MPU STOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIIbTATHI MOTYICHHON 3aBUCUMOCTH (PM3UUECKUX BEIUYHH B BUJIE TAOJHII
U Tpa(yKOB, JIeIaTh BBIBOBI 110 PE3yIbTaTaM MCCIICOBAHUS

10.12

Cobnronats mpaBuia 6€301acHOTO TPyZAa MPHU MPOBEACHUHN UCCIEIOBAHUN B paMKax y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-
HCCIICIOBATEIIbCKOW M TPOCKTHOW AEATETBRHOCTH C HCIIOJIb30BAaHHEM H3MEPHUTEIIBHBIX YCTPOWCTB W JIAOOPATOPHOTO
000pyI0BaHUS

10.13

Pemats pacuéTHble 3a7auu ¢ SBHO 3a/laHHON (DHU3MUYECKON MOJENbI0, UCTIONb3ysd (U3NYECKUE 3aKOHBI M IPUHIIMIIBI; Ha
OCHOBE aHaJlM3a YCJIOBHUS 3aJaud BbIOMpaTh (PU3MUECKYI0 MOJIENb, BBIACIATH (PU3NYECKUE BEJIWYMHBI U (POPMYIHI,
HeoOXoIuMble Ui €€ pelleHus, MPOBOJUTh PACYEThl U OIIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAYEHHS (PU3NUYECKON
BEJTUYUHBI

10.14

Pemate kauecTBeHHbBIEC 3a/la4v: BBICTPAMBATH JIOTMYECKHM HEMPOTUBOPEUUBYIO ILIEMOYKY PACCYKIEHHUM C OMOpOW Ha
M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKUE SIBICHUS

10.15

Hcnonb3oBath mnpu penieHUH Y4eOHBIX 3a/Jady COBpPEMEHHble HH(OPMALMOHHBIE TEXHOJOTMH Uil TIOMCKa,
CTPYKTYpPUPOBAHHUSI, UHTEPIIPETALIMM U MPEJICTaBICHUs Y4eOHONH U HAYYHO-MOMYNISIPHON MH(DOpMALUU, TOTYyYeHHON U3
Pa3IMYHbBIX HCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATh MOJTYy4aeMyto HH(OPMAIIHIO

10.16

[IpuBoUTE MpUMeEpHI BKJIa/a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU, OOBICHEHHE MTPOLIECCOB
OKPY’KaIOILIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUHN

10.17

Hcnonb3oBaTh TeopeTMyeckue 3HaHUS MO (U3MKE B IMOBCEAHEBHOW XU3HU [UIsl oOecrieueHus: 0e30MacHOCTH MpU
oOpaileHud ¢ TpubOpaMH M TEXHUYECKUMM YCTPOMCTBAMH, [UIsI COXpaHEHHs 370pOBbS M COONIOJIEHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKpY’Kalollel cpefie

10.18

PaGoratp B rpymme C BBIIOJHEHHUEM pPa3IMYHBIX COIMAJIBHBIX pOJICH, IUIAHUPOBATh PadOTy TPYMIbI, PalMOHATBHO
pacnpenensits 00s13aHHOCTH U IUIAHUPOBATh AEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUsX, aJleKBaTHO OLIEHUBATh BKIIAL
KQXKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE paccCMaTpUBaeMO MpoOIeMbl

IIpoBepsieMble 3JIEMEHTHI COTEPKAHUSA

Kon
alfoélﬂa NpoBepsieMoro IIpoBepsiemMble 3J1eMEHTHI COiePKAHMUS
pa 3JIeMEeHTAa
1 OU3UKA U METO/IbI HAYUHOI'O ITO3HAHMU I
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1.1

®usuka — Hayka o npupoje. Hayunsle MeTOIBI MO3HAHUSA
OKpyXKaromero mupa. Posb 3KCcnepuMeHTa W TEOpUU B
IPOIECCE MMO3HAHUS MTPUPOJIBI. DKCIEPUMEHT B (DU3UKE

1.2

MonenupoBanue (QHU3MYECKUX SBICHUA W TPOIIECCOB.
Hayunsle runorespl. @Pu3nyecKue 3aKOHbBI MU TEOPHH.
I'panuubl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIHIT
cooTBercTBUsA. Posib M Mecto (u3uku B (QopMHpOBaAHUHU
COBPEMEHHON HAay4dyHON KapTHHBI MHpA, B IPAKTUYECKOH
NEeITeNbHOCTH JII0JIER

MEXAHUKA

2.1

KMHEMATHUKA

211

Mexanundeckoe JIBUKECHUE. OTHOCHUTENBHOCTD
MEXaHU4eCcKoro ABHkeHns. Cucrema orcuéra. Tpaekropus

2.1.2

[Tepemenienne, CKOPOCTh (CpeaHSISI CKOPOCTh, MTHOBEHHAS
CKOPOCTb) M YCKOpPEHHE MaTepuaJbHOW TOUKH, HUX
MPOEKIIMM Ha OCU cHcTeMbl KoopauHat. CliokeHue
MEePEMENICHUN U CIIOKEHHUE CKOPOCTEM

2.1.3

PaBHOMEpHOE W pPaBHOYCKOPEHHOE  MIPSIMOJIMHEIHOE
nBuxkeHue. ['paduku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH,
YCKOpEHUS, yTH U MEePEeMEIleHUs] MaTepHaIbHON TOUKH OT
BpEMEHU

214

CBoOojHOE MmajieHre. Y CKOpeHUe CBOOOTHOTO M ACHHS

2.15

KpuBonuueitHoe nBuxeHue. PaBHOMEpHOE JIBHKEHHUE
MaTepuaIbHOW TOYKH MO OKPYKHOCTH. YTIIOBasi CKOPOCTb,
JIMHEHHAas CKOPOCTb. [Tepuon u YyacToTa.
LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

Texuuueckue YCTpOﬁCTBaI ClInaomMeTp, JBUXKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IICpCaAavIn

2.1.7

[IpakTnyeckue  pabOTHI. W3mepeHnre  MIHOBEHHOMU
ckopoctu. MccnenoBaHue COOTHOLIECHUS MEXKIY IyTSIMH,
IPOWJIECHHBIMUA TEJIOM 3a IIOCIEAOBATCIIbHBIE PaBHBIC
IIPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBUYKEHHUHU C
HAayaJIbHOM  CKOPOCTBIO, paBHOW Hymo. HM3ydenue
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JBW)KEHUS I1IapuKa B BSI3KOM KHUAKOCTU. H3yueHue
JBUKEHUS TeJa, OPOIIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

221

[Ipuanun otHocutenbHOCTH [anmunes. IlepBbiil  3akoH
Hprorona. HepumanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpyuHIun cynepnosuimu cui

2.2.3

Bropoit 3axkoH HproTOoHa I MaTepuaJbHOW TOYKH B
unepruansHoit cucteme orcuéra (MCO). Tpertwit 3akoH
HeroToHA 17151 MaTepratbHBIX TOYEK

224

3akoH BcemupHoro tarotenusa. Cuma Ttspkectu. IlepBas
KOCMHUYECKasi CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUSI CKOJBKEHUS U
cuina Tperuss mnokosi. Koadpduument tpenus. Cuna
COINIPOTHUBJICHUS NPHU JIBUKEHUU TENA B XKHMJIKOCTU HJIU rase

2.2.7

[TocTymarensHOE W BpaliaTelbHOE JBIKCHHE a0OCOJIOTHO
TBEPJIOTO TETA

2.2.8

MOoOMEHT CHJIbl OTHOCUTENBFHO OCH BpameHus. [lnedo cuisl.
YcnoBus paBHoBecus TBEpAoro tena B UCO

2.2.9

Texandeckue YCTpOﬁCTBa: INOJUIMITHUKH, JBHIXCHHUEC
HNCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktnueckue paboTel. M3yueHue nBuxkeHHs Opycka IO
HaKJIOHHOM TUIOCKOCTU TOJI JAEUCTBUEM HECKOJIBKHX CHIL.
UccnenoBanue 3aBUCHUMOCTHU cuI YIPYrocTH,
BO3HUKAIOIIUX B 1ehOPMUPYEMON MPYKHUHE U PE3MHOBOM
oOpasie, or BenuuuHbl uX nedopmanuu. MccnemnoBanue
yCIIOBUM paBHOBECHUS TBEPAOTO Tella, HUMEIOIIET0 OCh
BpalllCHUS

2.3

3AKOHbI COXPAHEHIUS B MEXAHUKE

231

I/IMHy.]'ILC MaTepHaHLHOﬁ TOYKH, CUCTCMbl MATCPHUAJIbHBIX
TOYCK. I/IMHy.]'ILC CHJIbI 1 U3SMCHCHUC NUMITYJIbCA TCJIA

2.3.2

3akoH coxpaHeHuss umnyiasca B MCO. PeaktuBHOE
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JIBUKEHHE
2.3.3 Pabora cuibl
2.3.4 MOUTHOCTH CHIIBI
235 KI/IHGTI/I‘-IGCKafI JHEPrHsi MaTepHaAIbHOM TOUYKHU. Teopema o
KMHETUYECKOU dHEpruu
[ToreHunaneHas 3Heprus. IloTeHnnanbHas sHEPrUs yIpyro
2.3.6 nepopMUpOBaHHON MpyXHUHBL. [loTeHIMaNbHas >3HEPrus
Tesna BOJIM3U NOBEPXHOCTH 3eMIIH
[ToTeHnmanpHble U HEMOTEHLIMATIbHBIE CUIIBI. CBsI3b pabOTHI
237 HEMOTEHLIMAJIbHBIX CHUJ C U3MEHEHHUEM MEXaHHYeCKOH
SHEPTUM CHCTEMBI TE€Jl. 3aKOH COXPAaHEHWs MEXaHWYECKOU
SHEpruu
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUSI
239 Texanueckue yCTPofICTBa: JIBUKCHUE PAKET, BOJOMET,
KOIlep, IPY>KUHHBIN MUCTOJIET
[Ipaktuueckue padoTel. M3ydeHue CBsI3M CKOpPOCTEH Tel
2.3.10 npu Heynpyrom yaape. McciaenoBanue cBsizu pabOThI CHIIBI

C UI3MEHCHHEM MEXaHHUICCKOM SHEPruu T€jia

3 MOJIEKVYJISAPHAS ®U3NKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOM TEOPHU
OCHOBHBIE ~ TOJIOKEHMSI ~ MOJIEKYJSIPHO-KUHETUUYECKON
3.1.1 teopun. bpoyHoBckoe amxenue. Juddys3usa. Xapakrep
JIBMDKEHUS M B3aMMO/ICHCTBHSI YaCTHUI BEILIECTBA
31.2 Mojenu CTpoeHHs ra3oB, XKHJIKOCTeH W TBEPIBIX TNl U
00BsICHEHHE CBOICTB BEIECTBA HA OCHOBE 3TUX MOJIesIel
3.1 313 Macca w™onekyn. KonuuectBo BemiectBa. [loctosiHHas
ABoraapo
314 TennoBoe paBHOBecue. Temmeparypa U €€ H3MEpEHUE.
[ITxaya remneparyp Llenscus
315 Mogens  uaeanbHOTO rasa. OcHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICaIbHOTO rasa
3.1.6 AbOcomoTHasi ~ Temmeparypa  Kak  Mepa  CpeaHe
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KMHETUYECKON SHEPIUM TEIJIOBOIO JBUYKECHUS YaCTHIL ras3a.
[IIxasia remneparyp KenbBuHa

3.1.7

VYpasuenue Knaneiipona — Menneneena. 3akon JlaibToHa

3.18

I'azoBbie 3akoHbL. M30mpolecchl B WACAbHOM Trase C
IMOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: U30TCpPMaA, U30X0Pa,
n3o0apa

3.1.9

TexHuueckune ycTpoiicTBa: TEpMOMETP, bapoMeTp

3.1.10

[IpakTnueckue pabotel. M3mepeHue Macchl BO3AyXa B
KJIacCHOM KomHate. HcciienoBaHue 3aBUCHUMOCTH MEXTY
rapaMeTpamMu COCTOSIHUS Pa3pesKeHHOIO raza

3.2

OCHOBbI TEPMOJIMHAMUKHA

3.21

TepmonnHamuueckass cucrteMa. BHYTpeHHss 3Heprus
TEPMOJIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS

3.2.2

KonnuectBo Temnorsl u pabota. BHyTpeHHSS sHeprus
OJIHOATOMHOTO UJI€aJIbHOI0 rasa

3.2.3

Buapl Temnonepenavn: TEMJIONPOBOJAHOCTh, KOHBEKITHA,
nu3nydeHue. TemnoéMKOCTh Tena. YaeiabHasl TeMI0EMKOCTh
BEIIECTBA. Pacuér KOJIHNYECTBA TEIJIOTEI npu
TerIonepeave

3.2.4

ITepBriit 3akoH TepMoauHaMuKku. I[IpumeHeHne nepBOrO
3aKOHAa TEPMOJUMHAMHKHU K wu3ompolieccaMm. ['paduyeckas
UHTepIpeTanus paboThl ra3a

3.2.5

TeroBbie MamuHbl. [IpUHIMNOBI  JEHCTBHUS  TEMJIOBBIX
mamvH. [IpeoOpa3zoBaHusi SHEPruu B TEIUIOBBIX MAaIIMHAX.
Koadpdumuent mnonesnoro nerictBus (mamee — KIIMI)
teruioBoi MamuHsbl. [{ukin Kapuo u ero KII/|

3.2.6

Bropoii  3akoH  TepMmoauHamuku.  HeoOpaTumocTb
npoleccoB B mpupoje.  TemjoBble  JBUTATEIH.
DKOJOTHYECKHe MPOOIeMbl TETIOIHEPT€TUKH

3.2.7

Texanuueckue YCTpOﬁCTBaI JABUTI'aTCJIb BHYTPCHHCTO
CTOpaHus, OBITOBOI XOJIOOUJIBHUK, KOHAUIUOHECD

3.2.8

[IpakTruueckue paloThI. N3mepenue YACIBHOU
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TEIUIOEMKOCTH

AT'PETATHBIE COCTOSAHNA BEILIECBA. ®A30BBIE I[IEPEXO/IbI

[TapooOpa3oBanue u koHaeHcauus. VcnapeHue U KUIEHHE.

3.3.1 YaenpHas  Teiota  MMapooOpa3oBaHUS.  3aBHCUMOCTH
TEMIIEPATypPhl KUTICHUS OT JIaBJICHUS
332 AOCONIOTHAs Y OTHOCUTENIbHAs BIJIAXKHOCTh BO3]yXa.
Hacsimennsiit nap
TBépnoe Tteno. Kpucrammueckue u amop¢Hbie Tena.
3.3.3 AHU30TpOIUS CBOMCTB KpHUCTaoB. JKuakue KpuCTalIbl.
3.3 CoBpeMeHHbIE MaTepuabl
334 [lnaBnenre W KpuUcCTAJUM3anWs. YAeTbHAas  TEIUIOTA
iaBneHus. Cyoaumanus
3.3.5 YpaBHeHUE TeIIOBOrO OalaHca
TexHuueckne yCTpOMCTBA: TUTPOMETP U TMCUXPOMETP,
336 KaJIOpUMETP, TEXHOJOTMU TOJYy4YEHHs] COBPEMEHHBIX
MarepuagoB, B TOM UHCJIE€ HaHOMATepUAIOB, U
HaHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboTsl. I3MepeHue BIa)KHOCTH BO3ayXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnexTpuzalusi Tel. OJeKTpudeckud 3apsia.  JlBa Buga
ANEKTPUUECKHUX 3apsI0B
4.1.2 [TpoBOTHUKY, AUANEKTPUKH U TIOTYIIPOBOTHUKU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa
414 B3aunmoneiictBue 3apsiioB. 3akoH Kynona
4.1 DnexTpuueckoe mosie. Hampssk€HHOCTH AIEKTPUUYECKOTO
4.1.5 nosst. IlpuHnun cynepnosunuu. JIuHMM HanpsHKEHHOCTH
ANEKTPUYECKOTO MO
416 PaGora cun osnektpoctatrueckoro mons. lloreHimann.
Pa3HOCTh MOTEHITHATOB
417 [IpoBogHUKHK u VDK TPUKU B MOCTOSTHHOM

QJICKTPUYCCKOM II0JIC. I[I/IBHGKTPI/I‘-IGCKH.SI IIPpOHUIACMOCTDb
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DNEeKTPOEMKOCTD. Kongencarop. OneKTpOEMKOCTh
4.1.8 IIJIOCKOTO KOHJIEHCATOPA. DHeprusi  3apsSKEHHOTO
KOHJIeHcaTopa
Texnudeckue ycTpoilcTBa: 3JIEKTPOCKON, 3JIEKTPOMETP,
419 ANIEKTPOCTaTUYECKAs 3alluTa, 3a3eMJIeHUE
AIIEKTPONIPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYHHBIN
IIPUHTED
4.1.10 [IpakTnueckue paboTsl. I3mepeHue snekTpo€MKOCTH

KOHJICHCATOPa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcnoBus CYIIECTBOBAHUA TIMOCTOAHHOTO OSJCKTPHUYCCKOTO

421 .
toka. Mcrounnku Toka. Crita Toka. [locTosHHBIH TOK

422 Hamnpspxenune. 3akon Oma 1 ygacTka 1menu

423 DIIEKTPUYECKOE CONIPOTHUBJIEHHUE. VYnensHOE
CONIPOTHBIICHUE BEIECTBA

424 IlocnenoBatennHOE, napajuieIbHOE, CMeEIlIaHHOE
COCTMHEHHE MMPOBOJHUKOB

4.2.5 PaboTa anexTpuueckoro Toka. 3akoH Jxoynsa — Jlenna

4.2.6 MONTHOCTH JEKTPUUYECKOTO TOKA
anekTpoaBwkymas cuia (manee — DJIC) m BHyTpeHHee

4.2.7 CONIPOTHBIICHUE MCTOYHUKA ToKa. 3akoH Oma Ui TOJIHOK
(3aMKHYTOI) AyeKTprueckoi nenu. KopoTkoe 3aMbIkaHne
ONEeKTpOHHAsE  TPOBOJUMOCTh  TBEPIBIX  METAJUIOB.

4.2.8 3aBUCHUMOCTh COMPOTUBIICHUS METANIOB OT TEMIIEPATYpHI.
CBEpXIPOBOIUMOCTD

429 DneKkTpuyeckuili Tok B Bakyyme. CBOHCTBa 3JEKTPOHHBIX
My4KOB
[TonynpoBoAHUKHU. CoOcTBeHHas u npUMecHast

4.2.10 MIPOBOJUMOCTh  TNONYNpPOBOAHMKOB.  CBolicTBa  p-N
nepexoja. [lomynpoBoHUKOBBIE TPHOOPHI

4211 DNEKTPUUECKUN TOK B IJCKTPOIHUTAX. DIEKTPOIUTHIECKAS

JUCCOIMaInus. 3HeKTpOHI/I3
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4.2.12 HECaMOCTOSTENbHBII paspsa. Paznuunsie THUIIBI

OnekTpuyeckuii TOK B razax. (CaMOCTOSTENbHBIA U

CaMOCTOSTENBHOTO paspsana. Moisus. [1nazma

4.2.13 npuOOPEI, AIIEKTPOOCBETUTEIIBHBIC TPHOOPHI, TEPMOMETP

TexHuueckue  yCTPOMCTBA:  aMIIEpMETp,  BOJBTMETP,
peocTaT, MCTOYHHUKM TOKA, DJJIEKTPOHArpeBaTelIbHbIC

CONIPOTHBIICHHs, BaKyyMHBIM JUOJA, TEPMHUCTOpPBI U
(hoTOPE3UCTOPHI, NOJYIPOBOIHUKOBBIN MO/, TabBaHUKA

4.2.14

[IpaxTrnueckue paboTHI. N3yuyenune CMEILIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHHMKA TOKa W €ro BHYTPEHHETO
conpoTtuBiieHus. HabmoeHue anekTpoinsa

11 KJIACC

IIpoBepsiemblie TPeOGOBAHUA K Pe3yJIbTATaM O0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHO NMPOrpaMMbl

Kon
NpoBepsieMOro
pe3yJibTara

IIpoBepsiemble nNpeaMeTHBbIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHero o01ero
o0pa3oBaHus

111

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHPOBAHHM COBPEMEHHON HAy4HOW KapTHHBI MHUpa, B
Pa3BUTHM COBPEMEHHOW TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOM IESTENbHOCTU JIIOJEH, EOCTHOCTh U €IUHCTBO
(buznyeckoil KapTUHBI MHUpa

11.2

V4auTeIBaTh IrpaHulbl IMPUMCHCHHUA HU3Y4YCHHBIX (1)I/I3I/ILI€CKI/IX MOI[CJ'ICFI: TOYCYHBIHN BHGKTpI/I‘leCKI/Iﬁ 3apsan, saacpHas
MOJECJIb aTOMa, HYKJIIOHHAS MOJCJIb ATOMHOT'O dpa NpHU pCHICHUN (bHSH‘ICCKI/IX 3aJa4

11.3

Pacnio3HaBate (pu3nyeckue sBIeHUs (IIPOLECCh) U OOBICHATh UX HA OCHOBE 3aKOHOB 3JIEKTPOIMHAMUKU U KBAHTOBOM
(Gu3uKK: 3JEKTpUYEcKass MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JeHCTBHS TOKa,
B3aMMO/ICHCTBME MAarHMWTOB, 3JIEKTPOMAarHUTHas MHIYKLHUSA, AEHCTBHE MAarHUTHOI'O MOJS HA MPOBOJHUK C TOKOM M
JBYDKYLIUICS 3apsil, IEKTPOMarHuTHbIE KoJleOaHUs M BOJIHBI, IPSIMOJIMHEIHOE paclipoCTpaHEHUE CBETa, OTPayKeHHeE,
npeaoMieHne, nHTepdepeHus, AMdpakus U noaspusanus cBeTa, AUCHEpCUs cBera, (GoTolrnekTpudeckuit 3pdexr
(poroadpexT), cBeToBOE MAaBIeHHE, BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHas U
UCKYCCTBEHHAs paJMOaKTUBHOCTh

114

OnuceIBaTh HU3Y4YCHHBIC CBOIMCTBA BEIECTBA (BHGKTpI/I‘-ICCKI/IC, MAriuMTHbIC, OITHYECKHUC, ISJIICKTPUUCCKYIO
IIPOBOAMMOCTL PA3JIMYHBIX CpCI[) N JJICKTPOMArHUTHBIC SBJICHHUSA (HpOI_ICCCBI), HCIIOJIb3YS (I)I/ISI/I‘-IGCKI/IG BCJIIMYHHBI:
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NIEKTPUYECKUM 3apsill, CUJIa TOKA, OJIEKTPUUYECKOE HANPSDKEHUE, DICKTPUYECKOE COINPOTHUBIIEHUE, Pa3HOCTb
norennuanos, J/IC, pabora Toka, MHIYKIUS MarHMTHOTO MOJs, cuia Amnepa, cwia JlopeHua, MHIYKTHBHOCTb
KaTYILKH, SHEPTUs 3JIEKTPUUYECKOr0 U MAarHUTHOTO MOJIeH, epHoJ] U 4acToTa KojebaHui B KoJieOaTeIbHOM KOHTYpE,
3apsi/i M CHUjia TOKa B MPOIIECCE TAPMOHMUYECKUX AIEKTPOMArHUTHBIX KoJIeOaHUH, OKYCHOE pacCTOSIHUE M ONTHYECKas
CHJIA JIMH3BI; TIPH ONMCAHUU MPABMIIBHO TPAKTOBATh (DU3MUYECKHI CMBICI UCHOJIB3YEMBIX BEIHMYUH, NX 0003HAUEHUS U
€IMHUIIBI; YKa3bIBAaTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PH3UYECKYIO BETUYMHY C IPYTHMHU BEIUYHMHAMHU

11.5

OnuceiBaTh H3Y4YE€HHbIE KBAHTOBBIE SIBICHHUS W IPOLECCHl, HUCHOJb3yd (PU3MUECKUE BEIUYMHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTa CBETA, SHEPrUs U UMIYJIbC (OTOHA, IEPUO/]I TIOTypaciaia, SHEPIrust
CBS3M ATOMHBIX sJiep; HPHU OIMUCAHUU MPABUIBHO TPAKTOBATH (PU3MYECKUH CMBICT HUCHOJB3YEMbIX BEIUYMH, HX
0003HaYeHHUs] W EAMHHUILIBI; YKa3blBaTh (DOPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO BEIMYMHY C JIPYTHUMH
BEJIMYMHAMH, BBIUUCISTH 3HAaU€HUE GU3NYECKOM BETUUMHbI

11.6

Ananu3upoBath (puU3MUECKUe MPOLECChl U SIBICHUSA, WCIOJB3Ys (U3MYECKUEe 3aKOHBl UM IPHUHLUIBL: 3akoH OMa,
3aKOHBI TIOCJIEJIOBATENIFHOTO W TIApaJINIFHOTO COEIWHEHHsI TPOBOJHHUKOB, 3akoH JDxoyms — JleHma, 3akoH
3J'IeKTp0MaFHI/ITHOI\/II HHIAYKIINHU, 3aKOH HpﬂMOHHHeﬁHOFO pacrnpoCTpaHCHUA CBETA, 3aKOHBI OTPaXCHUA CBETA, 3aKOHBI
MPEJIOMIICHUST CBETa, ypaBHEHHE ODWHINTeHHA it (oTodddekTa, 3aKOH COXPAHCHUS DHEPTHH, 3aKOH COXPaHCHUS
UMITYJIbCa, 3aKOH COXPAaHEHHS JICKTPUIECKOTO 3apsizia, 3aKOH COXPAaHEHUsI MacCOBOTO YHCIIa, MOCTyIaThl bopa, 3akoH
PaIMOaKTHBHOTO pacmajia; Py 3TOM Pa3IN4aTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA, €T0 MaTEMAaTHIECKOE BBIPAKEHHE
1 ycIoBUsl (TpaHMIlBI, 00J1aCTH) TPUMEHUMOCTH

11.7

Onpenenary HampaBJICHUE BEKTOpa WHIYKIIMM MAarHUTHOTO IIOJISI MPOBOJHHKA C TOKOM, CHJIBI AMIIepa W CHJIBI
Jlopenua

11.8

CTpOI/ITB M OITKMCBIBATb I/I306pa)KeHI/I€, CO31aBa€MO€ IIJIOCKHUM 3€PKaJIOM, TOHKOM JIMH301

11.9

BbINONHATE SKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (DPU3MUECKUX SBICHUN W MPOLIECCOB C HMCIOIb30BAHHEM MPAMBIX U
KOCBEHHBIX H3MEpeHUuil; mpu 3ToM (QopMynupoBaTh NpobiieMy (3anady) M THUIOTE3y Y4eOHOTO HKCIEPHUMEHTa,
coOupath YCTaHOBKY U3 MPEIJI0KEHHOI0 000PYI0BaHNs, IPOBOJAUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OCYH_IGCTBJ'IHTL IpsAMBIC U KOCBCHHBIC U3MCPCHHA (1)I/I3I/I‘IGCKI/IX BCIIMYHH, IIpU 9TOM BH6I/IpaTB ONTUMAJIBHEINA CIIOCO0
HU3MCPCHUS U UCII0JIb30BATh U3BCCTHBLIC MCTO bl OLICHKH HOFpCI.HHOCTCﬁ I/I3MepeHI/II71

11.11

HccnenoBaTth 3aBUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCIIMYHMH C HCIIOJIb30OBAHHCM  IIPAMBIX I/I3MepeHI/II71; Ipun 9TOM
KOHCTPYUPOBATh YCTAHOBKY, (1)I/IKCI/IpOBaTL PE3YyJIbTAThI HOHy‘IGHHOﬁ 3aBUCUMOCTHU (1)I/ISI/I‘IGCKI/IX BCIMYKMH B BHAC
Ta6J'II/II_[ n Fpa(bI/IKOB, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM HCCICOAOBAHUA

11.12

CoOnronath mpaBuiia 0€30MacCHOTO TpyZAa NpPU HPOBEACHUM HUCCIENIOBAHMHA B paMKax y4eOHOTO SKCHEpUMEHTa,
y4eOHO-HMCCIIEJOBATEIbCKOM U MPOEKTHOW JEATENIbHOCTH C MCIOJb30BAHUEM H3MEPHUTENbHBIX YCTPOWCTB H
71a00paTOPHOTO 00OPYIOBAHUS

11.13

Pemate paC‘{éTHLIC 3aJla4M C SIBHO 3aJaHHOM (bH3quCKOﬁ MOJCIIbIO, UCIIOJIB3YS (I)I/ISI/I‘-ICCKI/IG 3aKOHBI U ITPUHIMIIBI; HA
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OCHOBE aHaJIM3a YCJOBHS 3a/laud BHIOMPATh (DPU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIUYMHBI U (HOPMYIIHI,
HEOOXOAUMBIE IS €€ pelIeHus], IPOBOJAUTh PAacuéThl U OLEHUBATH PEATbHOCTH MOJYYCHHOTO 3HAUCHHS (PU3MUECKON
BEJTMYUHBI

Pemate kauecTBEeHHBIE 3a7a4M: BBICTPAMBATh JIOTMYECKH HENPOTHUBOPEUMBYIO LIEMOYKY PACCYKICHUN C ONOPOM Ha

1114 M3yYEHHBIE 3aKOHbI, 3AaKOHOMEPHOCTH U (PH3UUECKUE SIBICHUS
Wcnonb3oBarh npu peumieHUM Y4eOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUU JUIsl IIOMCKA,
11.15 CTPYKTYpPUPOBAHHUSI, UHTEPIIPETALIMM U MIPEICTaBICHHs YIeOHOM 1 HAyUYHO-NIOMYJIAPHON MHPOpMAINH, TOJIy4EHHON U3
Pa3IMYHbIX HCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATh MOTY4aeMyt0 HH(OpMALIHIO
1116 OOBSICHATH TIPHHIIATIBI }ICI\/'ICTBI/IVS[ MallllH, TpUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCIOBUS MUX 0€30MacHOTrO
HCII0JIb30BAHHUS B TOBCEIHEBHOM JKHU3HU
1117 [IpuBouTE NpUMEpPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX yqélimx-(bmHKOB B pa3BUTHE HayKd, B OOBSICHEHHE
MIPOLIECCOB OKPYXKAIOLIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOT U
Hcnonb3oBath TeopeTHUecKUe 3HAHUS MO (PU3MKE B MOBCEAHEBHOM JKM3HM Al oOecrieueHUs 0€30MacHOCTH MPH
11.18 oOpallleHHHd ¢ NpudopaMH M TEXHUYECKHUMH YCTPOMCTBAMH, JUIsI COXPAaHEHUS 3/J0pPOBbs M COONIOIEHUS HOPM
9KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOIIEH cpefie
PaboTtaTh B rpynne ¢ BBIIOJHEHUEM pa3IMUYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh pabOTy IPYIMIbI, palMOHAIBHO
11.19 pacrnpenensaTb 00s3aHHOCTH M TJIAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aJICKBATHO OIEHWBATh BKJIA]T

KaXKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PELIEHHE paccCMaTpuBaeMoi nmpoOaemMbl

IIpoBepsieMble 3JIeMEHTBI COTEPKAHUSA

Kox Kox nmpoBepsiemoro
IIpoBepsieMble 3JIeMeHThI COIEPKAHUS
pasaena 3JIeMEeHTAa
4 DJIEKTPOJUHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMATI'HUTHAS UHA YK A
431 ITocrostHuble MarHuTEL. B3anMoneiicTBUE MOCTOSHHBIX
43 e MarHuTOB
MarnuTHO€ nosie. BeKTop MarHUTHOM UHIAYKIUH.
4.3.2 [IpuHuun cynepno3unuu. JINHUM MAarHUTHON MHAYKLIHH.
KapTtuna nuHuit MarHuTHOM WHIYKIIUU TIOJIS TOCTOSIHHBIX
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MarimuToB

MarsuTHO€ 110J1€ IPOBOJHUKA ¢ TOKOM. KapTuHa JimHui
I10JIS1 NIMHHOTO IIPSAMOTO IIPOBOJIHUKA U 3aMKHYTOT'O

4.33 KOJIBIIEBOT'O ITPOBOIHMKA, KATYIIKHA ¢ TOKOM. OIbIT
Opcrena. BzanmoeiicTBue NpoBOAHUKOB C TOKOM

4.3.4 Cuna Amriepa, e€ MOIyJb M HallPaBJICHHUE
Cuna Jlopenia, e€ Moaynb 1 HampaByieHue. [[Bikenune

4.3.5 3apsKEHHOW YaCTUIBI B OJHOPOJHOM MAarHWTHOM IIOJIE.
Pa6oTa cunel Jlopeniia

4.3.6 SIBiIeHUE MEKTPOMArHUTHON HHIYKIIUU

4.3.7 [ToTok BEKTOpa MarHUTHOM MHIYKIIUN

438 OJIC nHaykuuu. 3aKOH 3JIEKTPOMarHUTHOM MHYKIIMHA

e dapaes

Buxpeoe anexrpuueckoe nose. 31C uaaykuuu B

4.3.9 MIPOBOJTHHKE, ABMKYIIIEMCS TTOCTYMATEIbHO B
OJIHOPOJHOM MarHWTHOM II0JI€

4.3.10 [IpaBusio Jlenma

4311 NuayktuBHOCTE. fABnenue camonnaykuu. IJC

e CAMOUHIYKIINU

4.3.12 DHeprus MarHUTHOTO TIOJIA KaTYIIKA ¢ TOKOM

4.3.13 DIIEKTPOMarHuTHOE I0Jjie
Texuudeckue yCTpONHCTBA: OCTOSIHHBIE MAarHUTHI,

4.3.14 ANIEKTPOMATrHUTHI, FIEKTPOABUTaTENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb
[IpakTuueckue paboThl. Mi3yueHne MarHUTHOTO TIOJIS

4.3.15 KaTymku ¢ TokoM. MccienoBanue neiCTBUS TOCTOSTHHOTO

Mar’mvuTa Ha paMKy C TOKOM. HccnenoBanue sBICHUSA
BHeKTpOMaFHHTHOﬁ HHIAYKIIUU
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KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarensuas cucreMa. CBOOO HBIE KOJIEOAHN.
I"apmonndeckue konebanus. [lepuon, gactora,
amIuATy1a u ¢asa KojaeOaHui

5.1.2

[IpyxnHHBI MassTHUK. MaTeMaTHYECKNA MAsITHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJIEOaHUH.
Kunematnyeckoe u JTMHAMUYECKOE OTUCAHNE
KOJIeOATEIHbHOTO JIBHKCHUS

5.1.4

[IpeBparienue sHEPTUN TIPU TAPMOHUIECKUX
koJsiebanusax. CBsI3b aMILTUTY/IbI KOJI€OaHUI HCXOIHOU
BEJIMYMHBI C aMIUTUTYIaMH KOJIeOaHmi €€ CKOPOCTH 1
YCKOPEHHUS

5.1.5

KonebatenpHbiil koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOAHHS B UICaTbHOM
KoJIeOaTeIbHOM KOHTYpE. AHAIOTHS MEXTY
MEXaHUYECKUMH U AJICKTPOMArHUTHBIMU KOJICOAHHUSMU.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHUsI SHEPTUHU B UACaTbHOM
KoJ1e0aTeIbHOM KOHTYpe

5.1.7

BrIHyXIeHHBIE MEXaHUYEeCKHE KoyieOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BeIHYKI€HHBIC JIEKTPOMArHUTHBIE
KoJIeOaHus.

5.1.8

[Tepemennsblii TOk. CUHYCOMIATIbHBIN IEPEMEHHBIN TOK.

5.1.9

MoIIHOCTh NEPpEMEHHOTO TOKA. AMHJ’II/ITYI[HOG 151
,Z[eﬁCTBYIOHlee 3HAYCHUC CUJIbI TOKA U HANIPSXKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTso, nepenava u
MOTpeOJIeHNE DIIEKTPUIECKON YHEPTHH. DKOJIOTUIECKUE
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PUCKU IPU MPOU3BOACTBE JIEKTPUUECKOU SHEPTUU.
KynbTypa ncnosib30BaHus 31€KTPOIHEPTUU B
HOBCEIHEBHOU KU3HU

TexHnuueckue ycTpoicTBa: ceiicMorpad, 3neKTpuIecKuii

>1.11 3BOHOK, JIMHHH 3JIEKTpOIIepeIay
[IpakTueckue padoTsl. MccrnenoBanue 3aBUCUMOCTH
MepHroJia MajblX KoJie0aHuil rpy3a Ha HUTH OT JTMHBI
5.1.12 HUTH U Macchl Tpy3a. lMccnenoBanye nepeMeHHOro TOKa B

LETIH U3 TIOCIEA0BATENBHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyIIK{ U pe3UcTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHn4eCcKre BOJIHBI, YCIOBHUS pacpOCTPAHECHHUS.

521 [Tepnona. CxkopocTh pacipOCTpaHEHUs U JUIMHA BOJIHBI.
[TonepeuHsie ¥ MPOIOIBbHBIE BOJTHBI
5.2.2 Hutepdepentius u nudpakius MEXaHHIECKUX BOJIH
593 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh 3ByKa. BricoTa TOHA.
o TemOp 3ByKa
DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS U3TYyYCHUS
524 AJICKTPOMArHUTHBIX BOJIH. B3auMHas opueHTarus
BeKTOpOB E, B 1 v B 371eKTpOMarHUTHOM BOJIHE B BaAKyyMe
CBoiicTBa ANIEKTPOMATHUTHBIX BOJH: OTPa’KEHUE,
5.2.5 MpeIoMIICHUE, TIOJIIpU3aIius, TUPpaKIus,
untepdeperius. CKOPOCTh 3MEKTPOMArHUTHBIX BOJIH
596 [kana smeKTpoMarHUTHBIX BOJIH. [Ipumenenue
o ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpuHIMIBI paguoCBs3U U TeneBuaeHus. Pagunonokanms.
o DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOIIEH CpeIbl
5.2.8 TexHudeckne yCTpoHCTBa: My3bIKaTbHBIE HHCTPYMEHTHI,




58

YIIBTPA3BYKOBasl TUArHOCTUKA B TEXHUKE U METUIIUHE,
pamap, paauoNnpUEMHHIK, TeJICBU30D, aHTCHHA, TelIe(OH,
CBY-neun

5.3

OIITHUKA

531

[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA B OJTHOPOJHOU
cpene. JIyd cera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3o0paxeHunil B IOCKOM 3epKaje

5.3.3

[Ipenomnenue cBera. 3aKOHbI IPETOMIICHHS CBETA.
AOGCOIIOTHBIN MMOKa3aTeab NPeIoMIICHHS

534

[TosHO€ BHYTpeHHEe oTpakeHue. [IpenenbHbIil yron
MOJTHOTO BHYTPEHHET0 OTPaKCHUS

5.3.5

Hucnepcus cera. CnoxkHbIN cocTaB 6emoro ceera. L{Bet

5.3.6

Colwuparornue u paccenBaronyie JUH3bI. TOHKas JIMH3A.
DOKYCHOE pacCTOSIHUE U ONTUYECKas CHUJla TOHKOU
muH3bL [TocTpoenne n3o0pakeHuii B COOMPArONINX 1
pacceuBaromux JinH3ax. @opmyna TOHKOM JIMH3HI.
VYBenuueHue, 1aBaeMoe JTMH30M

5.3.7

Hpez[enbl IIPUMECHUMOCTH FeOMCTpH‘IeCKOﬁ OIITHUKH

5.3.8

Nurepdepennus crera. KorepeHTHbIE HCTOYHUKY.
YcnoBust HaOMOIEHUST MAKCUMYMOB U MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CUH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus ceeta. udpakiuonnas pemeéTka. Y caoBue
HaOIIO/IEHUS TTIAaBHBIX MAKCUMYMOB TIPH MaJICHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha IU(PAKIIMOHHYIO
pelETKyY

5.3.10

HOJ'IHpI/BaLII/I}I CBCTa
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Texnudeckue yCTpOHCTBa: OUYKH, JIyna, (poToammapar,
MPOEKIMOHHBIN armnapar, MUKPOCKOTI, TEJIECKOIL,

>3.11 BOJIOKOHHAs! OTITHKA, IU(PPAKIMOHHAS PEIIETKA,
HOJIAPOM]T
[IpakTuueckue paboThl. i3MepeHue nokasarens
5.3.12 npenomieHus. MccnenoBannue CBONCTB M300paskeHHIA B

nuH3ax. Habmonenue nucnepcun cBera

BJIEMEHTHI CITIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'pann1IBI TPUMEHNMOCTH KJIACCUYECKON MEXAHUKHU.
[TocTynaTel TEOpUK OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh

61 MOJTyJIsl CKOPOCTH CBETa B BAKyyMe, TIPUHITHIT
OTHOCUTEILHOCTH DWHIITEHHA
6 6.2 OTHOCHUTEIHHOCTH OJTHOBPEMEHHOCTH. 3aMeIICHNE
BpEMEHU U COKpAIlleHUE TNHbBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBs13b MacChI ¢ SHEPTHEH U UMITYJIbCOM CBOOOTHOM
YacTULIBI. DHEPTrus MOKOsl CBOOOJHON YaCTHUIIBI
7 KBAHTOBAS ®U3NKA
DJIEMEHTBI KBAHTOBOM OITTUKU
711 ®dotonbl. Dopmyna [Tnanka cBsi3u sHEpTHH POTOHA C €TO
4acTOTOW. DHEprus u UMMyJbc POTOHA
712 OtkpsiTue u uccnenpoBanue pororddexra. OnbiTel A.T.
CroneroBa. 3akoHsbl hoTorhdhexTa
& 713 VYpaBuenue DiiHireitHa 1 potorddexra. «KpacHas
rpanuna» Gortosdpdexra
7.1.4 Jasnenue cera. OnbiTel [1.H. JIeOGeneBa
7.1.5 XUMHUYECKOE IeCTBUE CBETA
7.1.6 Texuuueckue ycrpoiictBa: GOTO3IEMEHT, (POTOAATUHK,
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coJiHeYHast OaTapesi, CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OmbiThl Pesepdopaa mo
HCCIIEI0OBAHUIO CTpoeHUs aroma. [lnanerapHas Mozens
aToma

7.2.2

[Tocrynatel bopa. M3nydyenue u normomienrne GoToHOB
IIpH MEepeXoie aToMa C OJIHOTO YPOBHS SHEPTUU Ha
npyroi. Buasl cektpoB. CrieKTp ypOBHEH 3HEpTruu
aToMa BOAOpOJIa

7.2.3

BonHoBBbI€ cBOMcTBa yacTull. BosHbl ne bporins.
Kopmyckynsipao-BoHOBOM myanu3m. Judpaxims
3JIEKTPOHOB Ha KpUCTAIIAaX

71.2.4

CHnoHTaHHOE M BBIHYXJEHHOE U3ITydeHUe. Y CTPOUCTBO U
MIPUHIIATI PabOTHI Jiazepa

7.2.5

TexHuyeckne yCcTpocTBa: CIEKTPAIbHBIN aHATU3
(cnexTpockom), j1a3ep, KBAHTOBBI KOMITHIOTED

7.2.6

[IpakTuueckue pabotsl. Habmronenune nuHeuaToro
CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtopI HAOMIOACHUS U PETUCTPAIIUN AIIEMEHTAPHBIX
YACTHI]

7.3.2

OtkpsiTue paguoaktuBHocTU. OnbITh Pesepdopaa mo
OTIPEJICNIEHUIO COCTAaBA PAJIMOAKTUBHOTO U3ITyUCHHUS.
CgoiicTBa anbda-, 6era-, raMma-u3nydeHus. Bnusuue
PaAMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI

7.3.3

OTtkpbITHE IPOTOHA U HEUTpOHA. HyKiToHHas Moenb
anpa I'eiizen6epra — iBanenko. 3apsn sapa. MaccoBoe
4yucio sapa. M3oronsl
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Anbda-pacnian. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-

7.3.4 pacnazn. 'amma-u3inydeHue. 3aK0H pau0aKTUBHOTO
pacnaza
735 DHeprus cBSI3M HyKJIOHOB B sijipe. SIIepHbIe CHIIBL.
o JledekT Macchl sapa
7.3.6 SAnepusle peakuuu. [lenenue u cuHTes3 siep
SAnepusrit peaktop. TepmosiaepHbiit cuntes. [Ipodaembr n
7.3.7 MIEPCTIEKTUBHI AJIEPHOM 3HEPTeTUKU. DKOJIOTHUECKHE
aCTIEKTHI SIIEPHOM SHEPTeTUKH
738 OneMeHTapHbIe YacThlbl. OTKPBITHE TO3UTPOHA.
e dyHIaMeHTabHbIE B3aUMOIEHCTBHS
739 TexHnueckne ycTpoucTBa: J03UMETp, kKamepa BuibcoHa,
o SIEPHBIN peakTop, aTOMHast 6omba
7310 [IpakTnueckue pabotsl. McciaenoBaHue TpeKOB 4acTHIT
o (10 TOTOBEIM (hoTOrpadusIm)
OJIEMEHTBI ACTPOOU3UKU
8.1 Bun 3Bé3anoro ne6a. Co3Be3usi, spKkue 3BE3/IbI,
IJIAHETHI, UX BUAUMOE JIBHIKEHUE
Counneunas cucrema. [1nanersl 3eMHOM TpynIb.
8.2 [1naHeTbI-TUraHThl U UX CIIYTHUKH, KapJIUKOBBIE
r1aHeTsl. Masnblie Tena COMHEYHOM CUCTEMBI
8.3 Connue, ¢potocdepa u atmocdepa. ConHevnas
' AKTUBHOCTh
8.4 Hcrounnk sHeprun CoJiHIA U 3BE3 ]
3BE3/1bl, UX OCHOBHBIE XapaKTEepUCTUKH: Macca,
8.5 CBETHMOCTb, PAJNYC, TEMIIEpaTypa, UX B3aUMOCBS3b.

I[I/Ial"paMMa «CHCKTpaJ'ILHHﬁ KJIaCC — CBECTUMOCTDL».
3Bé3,[[LI IJIaBHOM IIOCIIE0BATEIbHOCTH. 3aBHCHMOCTD
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«Macca — CBETUMOCTBY JUIS 3BE3/] INIaBHOM
IIOCJIEJ0BATEILHOCTH

Buytpennee crpoenue 3831, CoBpeMeHHbIE
8.6 IPEJCTaBICHUS O IPOUCXOKACHUH U 3Botonny ConHa
¥ 3BE3/1. DTaIlbl KU3HU 3BE3]1

Mneunsiii [1yts — Hama [Manaktuka. CniupanbHas
8.7 CTpYKTypa l'anakTuku, pacrnpenesnenue 3B€31, raza u
' nbutd. [lonoxxenune u neuxenue ConHia B ['anaktuke.

[Tnockas u chepuueckas moacucTeMsl ['amakTUKu

8.8 Tunsl ranaktuk. Paguoranaktuku u kBa3zapsl. YépHbie

ABIPEI B AApax raJlJaKTUK

Bcenennas. Pacuiupenne Beenennoit. 3akon Xa60ma.
8.9 Paz6eranne ranaktuk. Bo3pact u pagunyc Beenennoit,
' teopus bosbiioro B3psiBa. Mojens «ropsiuei

Bcenennoii». PenukroBoe uzinydeHue

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

8.10 R
Hepewénnpie npo0ieMbl acTpOHOMUU

INEPEYEHD (KOAUDPUKATOP) ITIPOBEPAEMbBIX TPEBOBAHWMH K PE3YJIbTATAM OCBOEHMUS
OCHOBHOMU OBPA3OBATEJBHOU ITPOI'PAMMBI CPETHETI'O OBILIEI'O OBPA30BAHUA U
QJIEMEHTOB COAEPKXAHMUS 110 ®PU3UKE

Jlyis mpoBeeHUsl €IUHOTO TOCYJapCTBEHHOTO 3Kk3aMeHa mo (usuke (manee — EI'D mo ¢usmke) ucnonbzyercs nepedeHsb (koauduxatop)
MPOBEpsieMbIX TPeOOBaHUII K pe3yabTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTeNbHOM MporpamMMmbl CpelHEro oOmero oOpa3oBaHUS U AJIEMEHTOB
COJIep>KaHusl.

IIpoBepsiemble Ha EI'D nmo ¢u3nke TpedGoBaHusi K pe3yJbTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTe/IbHOW NPOrpaMMbI CPeHEro
o0mmero oopa3oBaHus

Kon IIpoBepsiemble TPeOOBAHNS K MPEAMETHBIM pe3yJibTaTaM
NpoBePSIEeMOro OCBOEHHUSI OCHOBHOII 00pa30BaTe/ibHOI MPOTrPaMMBbI CPeIHero
pe3yabTara 00111ero 00pa3oBaHus
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CdhopmupoBaHHOCTE yMEHUH pacrmo3HaBaTh (U3HUECKUE SIBICHHUS
(poriecchl) U 00BSACHSATH UX HA OCHOBE M3YyYCHHBIX 3aKOHOB

Brnanenune  ocHoBomojararomuMu  (PU3UYECKUMM — TOHATUSIMH U
BEITMYMHAMH, XaPaKTEPU3YIOMUMHU (PU3HUECKUE TIPOIECCHI

ChopmupoBaHHOCTE YMEHHH TPUMEHSTH 3aKOHBI  KJIACCHYCCKOM
MEXaHUKH, MOJIEKYJIIPHOM ¢uznku U TEPMOJUHAMUKH,
ANIEKTPOIMHAMUKH, KBAaHTOBOM (U3MKM Uil aHaiu3a U OObSICHEHHUS
SIBIIGHUH MHUKpPOMHpa, MakpoMHMpa M Meramupa, pasziudarb YCIOBHS
(rpaHuIpBl, 005aCTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHHMATh
BceoOIuii xapaktep (QyHIaMEHTaTbHBIX 3aKOHOB M OTPAaHMUYEHHOCTh
WCIIOJIb30BAHMS  YaCTHBIX 3aKOHOB; aHaJIM3UPOBaTh  (PU3MUECKHE
MIPOLIECCHI, UCTIOJIB3YsI OCHOBHBIE MOJIOKEHHUS, 3aKOHBI U 3aKOHOMEPHOCTHU

ChopmupoBaHHOCTh yYMEHMSI paziuyaTh yCIOBUS TMPUMEHHUMOCTH
Mozenel GU3NYeCKUX Tell U MPOLECCOB (SBICHHUI)

CpopMHpPOBAHHOCTh, YMEHHUS peIIaTh pacyeTHhIE 3aJadyd C SIBHO
3aIaHHOW W HESBHO 3aJaHHOW (PU3UYECKON MOJENbI0: Ha OCHOBAHHH
aHajM3a YCJIOBHUS BbIOMpaTh (U3HMYECKHE MOJENIH, OTBEUYAIOIINE
TpeOOBaHUAM 3a7a9d, MPUMEHATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH H
MOCTYJaThl (PU3UYECKUX TEOPUU TPH HCIIOJB30BAHUU MATEMATHUYCCKUX
METOJIOB pelIeHUs 3a1a4, IMPOBOJUTH pacuéTbl Ha OCHOBAHUU
MMEIOIINXCS JTAaHHBIX, aHAJU3UPOBATh PE3YJIbTAaThl U KOPPEKTHUPOBATH
METO/IbI PEIICHUS C YIETOM TMOJTYyYEHHBIX PE3YIhTAaTOB

Pemrate kauecTBeHHBIC 3aJa4u, Tpe6y}ouuzle IIPUMCHCHUA 3HAHUM W3
Pa3HbBIX PpPa3aciioOB MIKOJBHOI'O KypcCa (1)I/ISI/IKI/I, da TAaKiKC HHTCIrpalun
3HAHUM u3 APYyrux npeaMCTOB C€CTCCTBCHHOHAYYHOT'O OHUKIIa:
BbBICTpauBaTh JIOTHYCCKYHO ILCIIOYKY paCCY)K)IeHI/Iﬁ C OHOpOﬁ Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IG SIBJICHHA

Bnanenne oCHOBHBIMH METOdaMU HAaYYHOT'O IMO3HAaHUs, UCIIOJIB3YCMbIMU
B (I)I/ISI/IKCZ MMPpOBOAUTL MPAMBIC W KOCBCHHBIC H3MCPCHUSA (I)I/I3I/I‘-ICCKI/IX
BCIINYHMH, BI>I6I/Ip3.5{ OINTHMAJIbHBINA CII0CO0 HU3MCPCHUSA W HCIIOJIb3YS

MN3BCCTHBIC MCTOJbI OILICHKH HOFpCH.IHOCTGﬁ I/I3MepeHI/II71, IMpOBOIUTD
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UCCIICIOBAaHUE 3aBUCUMOCTEH (DPM3NYECKHX BEIUYMH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUM, OOBACHATH NOJYyYEHHBIE PE3YJbTaThl, HCIOJIb3YS
¢bu3nvecKkue TEOpUH, 3aKOHBI U TIOHSTHS, U JIeNaTh BBIBOJBI; COOIIONATH
npaBuia 0€30MacHOro TPyAa MPH MPOBEACHUH HCCICIOBAHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa U y4eOHO-HCCIIeI0BATENbCKOM JICATEIIEHOCTH C
HCIOJIb30BAHMEM  LHUQPOBBIX  U3MEPUTENIBHBIX  YCTPOMCTB U

1abopaTopHOTro 000pyI0BAHUS

CdopMHpOBAHHOCTh YMEHHUI aHATM3UPOBATh U OIICHUBATH MOCIEACTBUS
OBITOBOM W TIPOM3BOACTBEHHOW NEATEIHHOCTH YENIOBEKA, CBS3AHHOU C
(DMBUYECKUMU TIPOIIECCaMH, C TIO3UIIMM IKOJOTUIECKON 0e30MacHOCTH;
Hpe)ICTaBJ'IeHI/Iﬁ 0 paoduOHaJIbHOM IMPUPOAOIIOJIB30BAHHMHU, a TaKKe
Pa3yMHOM HCIOJB30BaHUN }IOCTI/I)KGHI/Iﬁ HAayKu u TEXHOJIOTUHU JJIA

JATBHEHIIIETO Pa3BUTHSI YEJIOBEYECKOTO OOIIEeCTBa

OBnageHue pasIWyHBIMU  criocobamu  paboTel ¢ WMHpOpManuen
(GU3NYEeCKOTO  COACp)KAaHUS  C  WCIOJIB30BaHUEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHUH KPUTHYECKOTO

aHaJIM3a U OLCHKU JOCTOBEPHOCTHU HOquaCMOﬁ I/IH(bOpMaI_[I/II/I

10

ChopmupoBaHHOCTh ~ yMEHUU OPUMEHITh  OCHOBOIIOJIAraromine
ACTPOHOMUYECKUE TIOHATUS, TEOPUM U 3aKOHBI IS aHalu3a |
00BsicHeHUS! (DU3MUECKUX MPOLIECCOB, MPOMCXOIANIMX Ha 3BE3/MaX, B
3BE3HBIX CUCTEMaX, B MEXTalaKTUYECKOU cpefe; ABMKEHHsI HeOeCHBIX

TEJ, SBOIIONNH 3BE311 M BeenenHoi

Ilepedyenn 3j1eMeHTOB cofepxkaHus, NpoBepsieMbix Ha EI'D no ¢pusuke

Kon
pasaeJia/TeMbl

Kon sinemenTa IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
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MEXAHHKA

1.1

KMHEMATHUKA

111

MexaHI/I‘-IeCKOG OBUXXCHUC. OTHOCI/ITGJ'II)HOCTB MECXAaHUYCCKOTO JIBUXCHHA.
Cucrema orcuéra

1.1.2

MarepuasibHas TOUKa.

TpacKTOpHA

E& panmyc-BekTop:
Fle)=(xdr) oz ) =(2)),
TpasKTOpIA,
IepeMellIeHIe:

o _ = ’{
Ar=r(t,)—1(t)=r—-n=
=(Ax, Ay, Az),

ot

Y TE.
Cro:xeHHe IepeMeleHil:

N, =05, +

1.1.3

CKOpOCTh MaTepHAIBHON TOYKH:
_ AF
U=—

At

—
=7'=(v,.v,.0.).

Ar—i

Ax .
vo=— =X, aHaJIoI4HO v =y, v.=Z/.
Aty :

CrokeHIe CKOPOCTeIl: 0, =0, + 0, -

Brruncnenue nepeMenieHus 1 yTd MaTepuaibHON TOUKU MU
NPSIMOJIMHEHHOM JIBU)KEHUH BJIOJIb OCHU X 110 rpaduky 3aBUCHMOCTH Vx(t)

1.1.4

. _ AD .
VcKOpeHIe MaTepHAaIbHOIT TOUKIL: d = ﬂ—L =5/=(a,.a,.a,),
L PP '

Au P :
a =—= =(u). aHANOIIIHO a, = (v, )’, a.=(v. ).
A0 ' o
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PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKECHHUE:
X(t) = xg + Vpyt

1.15
vy (t) = vy, = const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:!

v (t)=u, +at

116 a, = const

ol ol

s _ s _"j - W
Ul.'r L’i.‘c _-'HI[""’E '11]
w + 0

1 2.
.

-

HPII IBILKSHIII B OJTHOM HAIIPABICHII IIVIE S =

CBoboaHOE masieHre. Y CKOpeHue CBOOOTHOTO TaACHHS.

Vi

1.1.7 /

Yo

o Xo X

JIBuxkeHue Tena, OpOIIeHHOTO MO/ YTIIOM 0. K TOPU30HTY:
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3(f) =x, + Uyt =2 +U,cosa-7

-

11{ =1, +Unr+g1——1 + U, sina- r—i
2 2

v (t)=uv, =u,cosa

v.(t)=v,, +g1=y,sino— g

=0

[
ox
g =—g=const

¥

KpuBonuneitHoe nBrxeHue. /[BrokeHne MaTepraibHOM TOUKHU MO OKPY>KHOCTH.
VYrioBas v JIMHENHAs CKOPOCTh TOUKHU:
v = wR

[Ipu paBHOMEPHOM JABMKEHUU TOUYKHU IO OKPY>KHOCTH

2
1.1.8 W = - = 2my
LleHTpOCTpEMHUTENBHOE YCKOPEHNUE TOUKHU:
v? 5
Ay = R w°R
[TosHOE yCKOpEHUE MaTepUuaIbHOM TOYKU
1.1.9 TBépnoe teno. [locTtynarensHoe U BpamarelbHOE ABUKEHUE TBEPAOTO Tella
1.2 JIMHAMUKA
121 HNueprumansuble cucteMbl otrcuéra. IlepBoiii 3akoH Hprotona. Ilpunnun
OTHOCHUTENIbHOCTH ["anunes
Macca rena. IInotHOCTB BelecTBa:
1.2.2 p=2
|4
Cuna. [IpuHUUMI Cyneprno3uIMK CHUIIL:
123 :

FpaBHOAeﬁCTB =F +F+
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Bropoii 3akon Hetotona: st marepuaibHoil Touku B ICO

124 Fi = may; Ap = FAt upu F = const
-
Fy Fy
1.2.5 Tperuii 3akoH HproTOHA 151 MaTepHaIbHBIX TOYEK:
Fip = =Fp
3aKOH BCEMHUPHOTO TATOTCHHS: CHJIBI TPUTSHKCHHUS MEXIY TOYCUHBIMH
MaccaM¥ paBHbI
mym;
F=G 2
1.2.6
Cuna tsxectu. LleHTp TsbkecTH Tena. 3aBUCUMOCTb CHIIBI TSXKECTH OT BBICOTHI
h Hax mOBepXHOCTHIO TUTaHETHI pagnycom RO:
GMm
mg=———
9= (R, + )
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 E, = —kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:
Frp = uN
1.2.8
Cuna TpeHus OKOs:
Ep < uN
Kospduunent tpenns
JlaBnenue:
1.2.9 p=lt
S

1.3

CTATUKA




69

13.1

—

F

MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpalICHUA:

IM| = FI, rae | — mutedo cuitbl F OTHOCHTENIBHO OCH, TIPOXOSIICH Yepe3 TOUKY
O nepreHIMKYISIPHO PUCYHKY

1.3.2

LenTp macc tena. LleHTp Macc cucTeMbl MaTEPUAIbHBIX TOYEK:

N mqyr; + myry+...
MM, =

my; +my+...
B oaHOpoHOM T071€ TSKECTH (g = const) UEHTP MAcC Teja COBNAJAET C €ro
LHEHTPOM TAKECTU

1.3.3

VYcnoBus paBHoBecus TBEpaoro tena B MCO:
(M, +M, +...=0

\[}:‘1+Fz+...=ﬂ

1.3.4

3akoH ITackansa

1.3.5

JaBaenue B )xugkocTH, mokosuieiicsa B UCO:
p =po + pgh

1.3.6

3akoH Apxumena:

>
-

FApx = _PBbITeCH

ecIy TeNo M KUAKOCTb MOKoATC B UCO, 10 Fapy = pgViirecn
YcnoBue niaBaHus T

1.4

3AKOHbI COXPAHEHMS B MEXAHUKE

14.1

NMnynsc MmaTepralbHOW TOYKHU:

p=mv




70

HNMnynsc cuCTEMBI TEII:

1.4.2 p = p1 + p2+. .

3aKOH HU3MCHCHUA U COXPAHCHUS UMITYJIbCA:

B 1CO Ap = A(pl + p2+ . ) = FlBHeLlIHAt + FZBHeLLIHAt+' -
143 B CO Ap = A(py + p,+...) =0, eciiu

FlBHeLuH + FZBHeuIH +..= O
PeakTtuBHOE NBMKEHNUE

F
144 “{-

AF X
PaboTa cuibl Ha MajoOM MepeMenieHUN:

:1:|}E'|-|.-'lﬁ.f"|-c05 a=F, -Ax

{E»

()]
1.4.5 MOoONTHOCTh CHJIBIL: €CJTH 3a BpeMsi At paboTa CHJIbI U3MEHSETCS Ha
AA, TO MOIITHOCTH CHJIBI
AA
P=—
At

=F-vu-coso
Ar—)

Kunernueckas sHeprusi MaTepuaIbHON TOUKH:
. mv?  p?
146 KUH — 2 - m
3aKOH U3MEHEHUSI KHHETUYECKOW SHEPTUU CHCTEMBI MaTePHAIILHBIX TOYEK: B
NCO AExun = Al + A2 + ...
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[TorenumanpHas 3HEPTHUSL:
JUISL TIOTEHIIMAIBHBIX CHII

Aqp = E1n0TeHu - E2n0TeHu_: AEHOTeHu

HOTCHIII/IaJII)Hafl OHCPIHUA MaTepHaHbHOﬁ TOYKHU B OJHOPOJHOM ITOJIC TSAXKECTHU:

147 EHOTeHu = mgh
[TorenumansHas sHEpTUs ynpyro neGopMUpOBaHHOTO Telia:
kx?
EHOTeHu = T
3aK0H U3MEHEHUS U COXPAHECHHSI MEXaHHMUECKOM SHEPTUH:
Euex = Exum + Enorern
1.4.8 —
B HICO AE,ex = Ascex senorenm. cans
B IICO AE,;ex = 0, eCIH Agcex senoresm cax = 0
1.5 MEXAHUYECKHNE KOJIEBAHNA 11 BOJIHBI
lapmoHnueckune KojiebaHUsT MaTepuadbHOW TOYKH. AMIUIMTYAa U (dasza
koJsiebanuii. Kunemarndeckoe onmcanue:
w(f) = Asin| ot +o,),
v (=x/'.
a(f)=(v,), =—o'xf) =a +o'x=0,
I€ X - CMEIICHUE U3 PABHOBECHSI.
1.5.1 JluHaMuueckoe onucaHue:

ma, = —kx,
rae
k = mw?
OTO 3HAYUT, YTO
F, = —kx.

9HepreTI/IquKOG OITMCAaHHC (3aKOH COXpaHCHUA MEXaHU4IECKOM 3HepFI/II/I)Z
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-

nm‘_i_ﬁ_nm;jm_k& _

2 2 2 2

CBs3p  aMIIMTYIBl  KOJEOAHWH  CMEIICHUS MaTepHajbHOH TOYKH C
aMIUTUTYAaMH KOJIEOaHUH €€ CKOPOCTH M YCKOPEHUSI:

Upe =04, @ =4

[lepron u yacTora KosieGaHMii:

TZETE_I

L) Y
[Teproa manbrx cBOOOHBIX KOJIEOAHUI MAaTEMAaTHYECKOTO MAasITHUKA:

152 I—2n \/I
g
[lepuron cBoOOAHBIX KOJeOaHUM NPY>KUHHOTO MasiTHUKA!
T= ET[JE
k
1.5.3 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsie U mpoaosbHBIE BOJIHBL. CKOPOCTh pPAacHpOCTPAHEHUS W JJIUHA
BOJIHBI:
1.5.4 A=oT =2
v
Hurepdepennius u nudpakius BOJIH
1.5.5 3ByK. CKOpOCTb 3ByKa
2 MOJIEKVJIAPHAS ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKVJISIPHAS ®U3UKA
Mopenu  cTpoeHUsT rasoB, JKMAKOCTEW W TBEpABIX Ten.  Ilycts
TepMOJIUHAMHUECKas cuctema (Teno) cocTouT 3 N OJUHAKOBBIX MOJEKYI.
211 Tora KoIM4ecTBO BelllecTBa

N m
vV=—=—
Ny
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rjae
N, —uucio ABoraapo, M — macca CUCTEMBI (Tena),

U— MOJIsIpHad Macca BCIICCTBA

2.1.2 TennoBoe NBIKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 B3anmMoeiicTBre yacTuil BemecTra
2.1.4 Hudody3us. BpoyHoBcKkoe ABUKEHNE
2.15 Monens nneansaoro raza 8 MKT
Csi3p  Mexay  JaBJI€HHMEM M CpelHEed  KUHETUYECKOW  HSHeprueit
MOCTYIATELHOTO TETUIOBOTO JIBMYKEHHUSI MOJIEKYJT MICATBHOTO Ta3a (OCHOBHOE
ypaBHeHue MKT):
1 = 2 [(mp*) 2 —
p=—-mpv-=—n-| =—Nn-&,.
3 012
2.1.6
riae M0 — macca OZJHON MOJICKYJIBI,
n=-—
%4
N - KOHLIEHTPALHS MOJIEKYI
2.1.7 AoOcomroTHas temrepatypa: T =t +273K
CBsa3p  TeMmmepaTypbl raza CcO CpE€IHEH  KUHETHYECKOW  SHeprueu
MOCTYNATENbHOTO TEIJIOBOTO JIBUXKEHUS €T0 MOJIEKYIIL:
2.1.8 7y
— (mp’| 3
Epm=|——— | =2 kT
L 2 2
2.1.9 VYpasuenue p = nkT
2.1.10 Mogenb uieaabHOTO ra3a B TEPMOIMHAMHUKE:
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(Vpaprerse Merrereesa — Krareiipora
| BEIpecKeHHe 1 BHYTPeHHEH SHepIHH

VpaBueHne MeHzueneeBa — KmaneiipoHa (mpHMeHHMbIE (OPMEI

3amIcH):
oV =""RT =vRT =NkT, p=P%L
L [

BripakeHle 114 BHYTpeHHeil 3Hepril 0JHOATOMHOTO HIealbHOI0
rasa (IpHIMeHIIMEIe (JOPMBEI 3aIIIICH ):
3 im

L‘=—1IRT=£M:T =——RT=vc T= iprTf"
2 2 2 2

3akoH JlanbTOHA 7151 TaBJICHUSI CMECH Pa3pEKEHHBIX Ta30B:

2111
p=p;+p+..
N3omponieccsl B pa3pe’keHHOM Tra3e C MOCTOSHHBIM yucioM Monekyl N (c
MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA V):
uzotepma (T = const): pV = const ,
2112 n3oxopa (V = const):

P
— — t
T—cons

n3o0apa (p = const):

V— t
T—cons
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I'padugeckoe mpeacrapnenue u3omnporeccos Ha pV-, pT- u VT- quarpamMmax.

OO0ObeIMHEHHBIN ra30BbINA 3aK0H:
pV ;
— = cons
T

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI)IHIeHHI)Ie U HCHACBIONICHHBLIC  IIapbI. KadgectBeHHasT 3aBHCHMOCTH

2.1.13 IUIOTHOCTH W JIABJICHWS HACHIIICHHOTO Iapa OT TEMIEpaTyphl, WX
HE3aBHCHMOCTh OT 00BhEMa HACKIIIEHHOTO IMapa
BrnaxnocTs Bo3ayxa.
OTtHOcHTETbHAS BIIAYKHOCTD:
2.1.14 $ = Prama (M) Ppuapa(T)
pHacmLunapa (T) pHacmLunapa (T)
2115 W3MeHeHne arperaTHbIX COCTOSIHUM BEIIECTBA: WCIAPEHHWE W KOHACHCAIWSA,
KHUIIEHUE KHUJIKOCTU
2.1.16 M3meHeHne arperaTHbIX COCTOSTHUHM BEIIECTBA: TUIABICHUE M KPUCTAILTHA3AITUS
2.1.17 [IpeoOpazoBanue sHEpruM B (pa3oBBIX Epexogax
2.2 TEPMOJANHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuayTtpenHss sHeprus
293 Temnonepenaua kak croco® U3MEHEHHsI BHYTPEHHEH 3HEpruu 6e3 COBEpLICHUS
paboTel. KoHBeKIMs, TEIUIONPOBOAHOCTh, U3JIy4EHUE
KonudecTBo TemaoThI.
294 VY aenpHas TEMIOEMKOCTH BEIIECTBA C:
Q = cmAT
VYaensHas TemioTa napoodpaszoBanus L: Q = Lm.
2.25 VenvHas TemnoTa miaBieHus A Q = Am.
VY aenpHas TermioTa cropanus Toruea q: Q = gm
. DnemeHTapHasi paboTa B TEPMOIMHAMHUKE:

A =pAV
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Brrancnenue paboTsl no rpaduky npouecca Ha PV-auarpamme

[IepBblii 3aKOH TEPMOJUHAMUKH:
Q12 = AUz + Ay = (U —Uy) + Az

2.2.1 Anuabara:
Q12 =0= A1, = (U; —Uz) = AUy,

2.2.8 Bropoii 3akon TepmoanHaMuku. HeoOpaTtumeble npoiiecchbl

[Tpuniumner geictBus TermnoBbix mamuH. KIT/I:
299 nz"is-amtzﬂ-m'p_|-xmt| |=-.xcm|

MakcumanbHoe 3Hauenue KII1. [{ukn Kapho:

r.. -T T
2210 P??(ITT[=T[r — HArp mzl_ XOM
T Ty

VYpaBHeHHe TEIJIOBOTO OanaHca:

2.2.11 Q1+ Q2+ Qs+
3 DJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE IIOJIE

DIIeKTpu3aus TeJl U €€ MPOosBICHUS. DIIEKTpUUYECKUM 3apsia. JBa Bua 3apsja.
3.1.1 DNeMEHTapHBIN 3JEKTPUUECKUN 3apsal. 3aKOH COXpPaHEHHs AJIEKTPUYECKOTO

3apsaa

BzaumoneiictBue 3apsaioB. Toueunsie 3apsaasl. 3akon Kynona:

B OJIHOPOJHOM BEIIECTBE C JUAIEKTPUUECKON MTPOHUIIAEMOCTBIO &
3.1.2

F=k|‘?1' __1 _|".?1|"?J
g’  4dmes, 17

3.1.3 Onekrpuyeckoe nose. Ero neiictBre Ha 31eKTpUYECKUE 3apsibl
3.14 Hanpsok€HHOCTB 2IEKTPUUYECKOT0 MOJIS:




77

>

” F
qnpoﬁﬂbn?[
[Tosie Toueunoro 3apsaa:
q
E,=k—
T TZ
OJTHOPOJHOE TIOJIE:
E = const.

Kaptrabl nuHUN HAaNPsHDKEHHOCTH ATUX MOJIER

3.15

HOTGHHI/IEU'IBHOCTI) SJICKTPOCTATHUYCCKOI'O ITOJIA.
PazHocTh IMOTCHIUAJIOB U HAIIPSAKCHUC!

A1z = q($1 — ¢2) = —qAd = qU.

[TorenumanbHas HEPTHS 3apsiia B AIEKTPOCTATUUECKOM TIOJIE:
W =q¢

A=-AW
[ToTeHman 31eKTpOCTaTUYECKOTrO MOJIA:

¢_K
Cq

CBsi3p HANpPsHKEHHOCTU TOJS M Pa3HOCTU MOTEHIUAIOB JJIsi OJHOPOJHOTO
anekTpocTarnyeckoro mojs: U = Ed

3.1.6

HpI/IHLII/IH CYIICPIIO3UIHNHU SJICKTPUUCCKUX TTOJICH:

E =E1+E2+,¢ =¢1+¢2+

3.1.7

HpOBO,ZLHI/IKI/I B DJICKTPOCTAaTUUCCKOM IIOJIC.
Ycinosue PpaBHOBECHS 3apsAa0B: BHYTPH IIPOBOJHHUKA
E+=0
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BHYTPU U HA IIOBEPXHOCTU IIPOBOJHUKA ( = CONSt

31.8 Jvanexkrpuku B AIEKTPOCTATHYECKOM oJe. Juanexkrpuyeckas
o IIPOHULIAEMOCTD BEIIIECTBA €
Konnencarop. DnekTpo€MKOCTh KOHIEHCATOPA!
q
C= U
3.1.9
DNeKTpOEMKOCTD MJIOCKOTO KOHJeHcaTopa: C = % = &Cy
[TapannenpsHO€ COETMHEHUE KOHIEHCATOPOB:
q=1q +q2+...,U1 = Uz :"'ICI'IapaJIJI - C1 + C2+
3.1.10
[TocnenoBarenbHOE COEAMHEHHE KOHJEHCATOPORB:
1 1 1
U= U1 +U2...,q1 =, :,Tw‘:(:—l-'_a"_
OHeprus 3apsyKEHHOT0 KOHJIEHCATOpa:
W = qu _CU? q?
3.1.11 c— 2 - 2 _ZC
3.2 3AKOHBI ITIOCTOAHHOI'O TOKA
Cuina Toka:
=21
3.2.1 AL |50
[Tocrostuueiit TOK: | = const
Jlnst mocrostHHOTO TOKA ( = It
VYcnoBus cylecTBOBaHUS ANEKTPUUECKOTO TOKA.
3.2.2
Hanpsoxenne U u DJIC E
3akoH OMa Ui ydacTKa Lemnu:
3.2.3 =Y
R
3.2.4 DJIEKTPUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTh COMPOTUBIICHHS] OJHOPOJIHOTO
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MIpOBOAHHMKA OT €ro JJIWHbI 1 CCUCHU. YaenpHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R:pg

3.25

Ucrounuku toka. 9JIC ucTOUHMKA TOKA:

ACTOpOHHI/IXCI/UI

q

E =

BHyTpeHHee cOnpoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akoH OMa 1151 OJIHOM (3aMKHYTOM) JIEKTPUYECKOM Lienu:
E=IR +Ir, otkyna

E.r
= R

3.2.7

[TapamiensHOE COETMHEHHUE MPOBOJHUKOB:
I=11+12+...,

Ul=u2=.., — =2 4+214..

napaa R 1 R 2

HOCJ’IC,Z[OBaTeJ'IBHOC COCOUHCHUC HpOBO,I[HI/IKOBZ
U=UL+U2+..,11=12= ..., Rypey = Ry + Ry+...

3.2.8

Pabota anekrpuueckoro Toka: A = [UL.
3akoH Jlxoyns — Jlenua:
Q = I?Rt

Ha pesucrope
2

U
R:Q=A=12Rt=IUt=Ft

3.2.9

MoIIHOCTh QJICKTPUYICCKOT'O TOKA:
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Ad _
= — = _IL
AT a0
TermoBast MOIITHOCTb, BBIAEISEMAs HA PE3UCTOPE:
U
P=I'R=—2=1U
R
MomHocTs HCTOUHUKA TOKA:
AA
_ CT. CHOD _
PE = =Kl
At

Ar—d)

3.2.10

CBOOOIHBIE HOCHUTEIH AJIEKTPUUYECKHUX 3aps/I0B B MPOBOJAHHKAX. MeXaHU3MBI
MIPOBOJMMOCTH TBEPIBIX METAUIOB, PAaCTBOPOB M PACILIABOB JJIEKTPOJIUTOB,
ra3oB. [ToxynpoBoaauku. [101ynpoBOTHUKOBBIN JHO/

3.3

MAT'HUTHOE ITOJIE

3.3.1

MexaHndeckoe B3aMMOJACHCTBUE MarHuToB. MarHuTHoe Ttone. Bektop
MarHUTHOM MHAYKUUH. [[puHIMI Cyneprno3uliny MarHUTHBIX MOJICH:

B = Bl +Bz+...

JInaun HUHAYKOUHA MArtuTHOI'O ITOJIA. KapTI/IHa JIMHAH HUHAYKOUHA MArouTHOI'O
I10JI4 ITOJIOCOBOI'O U HOI[KOBOO6p8,3HOFO INOCTOAHHBIX MarHuTOB

3.3.2

OnbiT Opcrena. MaruuTHoe TmoJie MPOBOJHUKA ¢ TokoM. KaptuHa nuHuUM
WHIYKIIUA MarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOTHUKA, KATYIIKU C TOKOM

3.3.3

Cuna Amriepa, e€ HanpaBJICHUE U BEJIMYMHA:
F, = IBlsina,

>

TAC O — YIr'oJI MCKAY HAIIPABJICHUEM IIPOBOJHUKA U BEKTOPOM B

3.34

Cuna JlopeHua, €€ HanpaBJI€HUE U BEJIMUMHA:
Fnop =1 q | vBsina
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rJ1€ 0. — yroj MeX1y BEKTopaMHu v U B.
I[BI/I)KGHI/IG 3apﬂ)KeHHOﬁ JaCTHUUBI B OAHOPOAHOM MAarouTHOM II0JIC

3.4

OJIEKTPOMAT'HUTHASA MHYKIOWA

[ToToX BEKTOpa MarHUTHOM UHAYKLIAHN:
® = B,,S = BScosa

3.4.1
3.4.2 SBnenue sanexkrpoMarHuTHOM HHAYKIMU. DJ1C nHAYKIIMN
3aKOH IEKTpOMarHuTHOM nuaykuun dapanes:
AD
3.4.3 E=—+| =-0
N .r
A
{g\‘ain'
:%
BJ1C MHIYKIMH B IPSIMOM IPOBOJIHHUKE UTHHOM |, IBHYKYIIIEMCSI CO CKOPOCTBIO
3.4.4 §

v

-

(v L 1) B OTHOPOJTHOM MarHUTHOM I1oJjie B:
| E; |= Blvcosa,

>

>

TAC o — yroj MexKay BEKTOpOM Bu HOpMaAJIbIO n K IIJIOCKOCTH, B KOTOpOI71

JIC)KAT BCKTOPLI luv;
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> - >

ecmml 1l B,uv LB

TO
| E; |= Blv
3.4.5 [IpaBusio Jlenia
NHAYKTUBHOCTB:
)]
L=—
I
346 i O = LI.
Camounnnykuus. 9JIC caMOMHAYKIUU:
E =L =1l
Arly
DHeprust MArHUTHOTO TOJIS KATYIIKH C TOKOM:
2
3.4.7 _ L
w, >
3.5 SJIEKTPOMATHUTHBIE KOJIEBAHUA 11 BOJIHBI
KonebGarenpupiii  KoHTYp. CBOOOJHBIE DIEKTPOMArHUTHBIE KOJIEOaHHA B
3.5.1 UJIEaIbHOM KOJIE0ATEIBHOM KOHTYPE:

[2(1) = Guuasin ot + )

Ifffﬁl =4, = 0 c08( @l +@p | =1 cos(ct + )
®opmyna TomcoHa:

T =2nVLC
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OTKyJa

CBs3b AMIINIMTYAbl 3apsgaa KOHACHCATOopa C aMHJII/ITYI[Oﬁ CHUJIbl TOKa IIpHU
CB06OI[HI)IX QJICKTPOMArduTHBIX KOJIEOAHUAX B nacaJibHOM K0JIe0aTeIbHOM
KOHTYpE:

gm:—

3aKOH COXpaHEHUsI SHEPTUH B UI€aIbHOM K0J1e0aTeIbHOM KOHTYpE:

2 2 2 2
3.5.2 CU' LI _CU Ll _ g
2 2 2 2

3.5.3 BoiHy)KIeHHbBIE 3JIeKTpOMarHuTHbIE Kosiebanus. Pesonanc

35.4 [Tepemennsniii Tok. [Ipon3BoACTBO, Tepeaaya U MOTPEOICHUE DIICKTPUUECKOU
SHEPIUH
CBolicTBa SJEKTPOMArHUTHBIX BOJH. B3aumMHas opueHTauusi BEKTOPOB B
3JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe:

3.5.5 - e

E1lBlc

356 [[Ikana »3€KTpPOMarHUTHBIX BOJIH. [IprMeHeHHe 3IeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY
3.6 OIITUKA

36.1 [IpsiMonMHENHOE pacpOCTpaHEHHE CBETa B OJHOPOAHOM cpene. ToueuHslid
ncroyHuk. JIyd cBera
3aKOHBI OTPaKEHUS CBETA.

a=p

3.6.2 ol B
T7777 777777

3.6.3 [TocTpoenne n300pakeHU B IIIOCKOM 3epKaje
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3aKOHBI IPEJIOMJIIEHUS CBETA.

[Ipenomiienue ceera:
nysina = n,sinf.
AOCOIOTHBIN MMOKa3aTeNb MPETOMICHHUS:

Nage = v

OTHOCUTENBHBIN TTOKA3aTeNb TPETOMIICHUS:

np, v
n = — = —
3.6.4 OTH 1 U,
n,
— nz
Xo ny4der B IpU3Me.
1"1 = 1"2 u H].}']. = Hz}.l
COOTHOILIIEHWE YacTOT M COOTHOIIEHWE JUIMH BOJH TPU  MEPEeXoie
MOHOXPOMATHUYECKOI0 CBETA YEPE3 IPAHULLY pa3feiia ABYX ONITUYECKUX CPEL:
n,<n, n,
ny
3.65 O
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIii yroil HOJHOIO BHYTPEHHETO OTPAXKEHUSI:
. 1 np
Sinay, = =—
Noru ny
36.6 Cobuparomue u paccenBaromue TuH3bl. ToHKas muH3a. DOKYCHOE pacCTOsHHE

M OIITUYECKAas CUja TOHKOHN JIMH3HI:
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T -

3.6.7

®opmysia TOHKOM JIMH3bI:

Q|
| =
| =

VBenuuenue, JaBacMoe JIMH30M:

a[

F\ h

f

R
B cnyuae paccenBaronieit TMH3bI:

DO0=F =0,

1
D
h |fl
F=g=—q <t

3.6.8

Xoa nyda, MPOLIEANIEro JUH3Y MOJ MPOU3BOJIBHBIM YIIIOM K €€ TJIaBHOU
ontuueckoil ocu. Iloctpoenue u3zo0pakeHUH TOYKM M OTpe3Ka MPSMOUM B
coOMparoIMX ¥ paCCEHBAIOIINX JIMH3aX U UX CUCTEMax

3.6.9

<DOToarmapaT KaK ONTHYECKUI HpI/I60p. I'ma3 kak onTuyeckas cucreMa

3.6.

Wntepdepennust cBera. KorepeHTHble HMCTOYHHMKH. YCIOBHS HaOIIOAEHUS
MakCUMYMOB W MHHMMYMOB B HHTEPQEpPEHIMOHHON KapTHHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB:
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A
MaKCIIMYMEBI — A=2m—, m=0,£1.£2.£3

i

v
MITHIMYMEI — i*-.={2m+l_];, m=0,+t1.+2 +3 __

Hudpaxuus cseta. Judpakimonnas pemérka. Y cioBue HaOII0I€HUS TJIaBHbBIX
MaKCUMYMOB TIIpM HOPMaJbHOM MAaJCHUM MOHOXPOMATHUYECKOTO CBETa C
36.11 JUTHHOM BOJIHBI A Ha peIéTKy ¢ nepuojom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

3.6.12 Jucnepcus cera
KBAHTOBAS ®U3NKA
KOPITYCKYJISIPHO-BOJIHOBOM Y AJIU3M

411 I'mnote3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv

®doToHbI. DHEpTHs POTOHA:

E=hv= he _

=hv=—=pc
412 Nmmnynbe doToHa:

_E _hv h

P=C=7C ™2
4.1.3 ®otoaddext. OnbiTel A.I'. CroneroBa. 3akoHbl poTodrdhdekra
VYpasuenue DitHinTeitHa 11 porodddexra:
EqJOTOHa = ABbIXOAa + EKPIHmaX'

4.1.4 Tae

hc
ECl)OTOHa =hv = P

hc
Axp

ABbIXOL[a = hv}(p =
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2
mv~max
Evuumax = 2 = eUsan

4.1.5

JlaBneHue cpera.
JlaBneHue cBeTa Ha MOJIHOCTHIO OTPAXKAIOUIYIO MIOBEPXHOCTh U HA TMOJHOCTHIO
TOTJIONIAIONTYIO TTOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[InanerapHas MoAeNb aTOMa

4.2.2

IMocrynatel bopa. Usnyderue u nornomieHne GoTOHOB IPH MEPEXOJE aTOMa C
OJTHOTO YPOBHSI SHEPTUU Ha IPYTOu:
he
hv,,=—=|E,—E

mr - .
Y

m |

4.2.3

JIuHeityaThie CIEKTPBHI.
Cnektp ypoBHEM 3HEPrun aTomMa BOJOPpOa:

—-13,63B
p 13638

" , n=123 .

“

1

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas mozaens simpa I'eizenOepra — MBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3oronsl

4.3.2

PagnoakTHBHOCTB.
Anbpa-pacnan:

A A4 4
7 X—> Y+ ;He

bera-pacmap.
DNEeKTPOHHBIN B-pacman:

A A 0 ~
X =Y+ je+v,

[To3utpoHHBbIi B-pacnai:
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A A 05 .
sX—= Y + e+ v,

l'amMmma-uziyuenue

3aKOH paJItOaKTUBHOIO pacnajia:
-t

N(t) = Ny * 2T
4.3.3
[Tycth M — Macca paguoakTUBHOIO BellecTBa. Toraa
-t
m(t) =mgy* 2T
4.3.4 SnepHble peakuuu. JleneHre U CHHTE3 sAep




JIner KoppeKTHPOBKHU padoyeil MporpaMMbl 10 y4eOHOMY IpeMeTy
IIpeamer: @Pu3nka

Yuurenn:AimeBa Aiime HOcydoBna

Kaacc: 10
Ne | Tema mo KTII Ilnan, | @akr, | IIpu4nHA KOPPEKTHPOBKH Cnocod KoppeKTHPOBKH
ypo q q
Ka
Ne

Ne
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JIner KOppeKTHPOBKH padoyeil NporpaMMsbl 0 yueOHOMY IpeAMeTy
IIpeamer: @Pu3nka

Yuurenn:AimeBa Aiime HOcydoBHa

Kaace: 11
Ne | Tema mo KTII Ilnan, | @akr, | IIpu4nHA KOPPEKTHPOBKH Cnocod KoppeKTHPOBKH
ypo q q
Ka
Ne

Ne




