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1. COAEP/)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. HayuHblii MeTO MO3HAHNS PUPOBI.

®dusnka — pyHaaMeHTaIbHast Hayka o pupoje. HayuHslil MeTOl O3HAHUS U METObl UCCIEI0BAHUS (PU3NUECKUX SIBIICHHH.

DKCIIepUMEHT U TeOpHs B Tpoliecce Mo3HaHus npuposl. Habmonenne u skcriepuMeHT B (hU3HKe.

CrniocoObl u3MepeHus (U3NYECKUX BEJITMYUH (aHAJIOTOBbIE U U(PPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GpuU3NYECKUX BEIUUYHH (a0COIIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (GpuU3MUECKUX SBJICHUNA U MPOLECCOB (MaTepuanbHas TOYKa, a0COIIOTHO TBEPIAOE TENO, UJealibHas KUJKOCTh, UICANIbHBIN ras,
ToueuHbIN 3apsn). ['unoresa. dusnueckuii 3aKOH, TPAaHULIBI €r0 IPUMEHUMOCTU. PU3NYecKas TEOpHUsL.

Posnb 1 MecTo Gpu3uKu B JOPMHUPOBAHUN COBPEMEHHON HayuYHOU KapTUHBI MUPA, B IPAKTUYECKON AEATEIIHOCTH JIFOJCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepeHue cuibl TOKA M HAIPSDKEHMSI B LIEMH TOCTOSIHHOTO TOKA IPH MTOMOILM aHAJIOTOBBbIX M LU(POBBIX U3MEPUTEIbHBIX IPUOOPOB.

3HaKoMCTBO ¢ nn(poBoii 1aboparopueit mo pusuke. [Ipumeps! m3mepeHust PU3MYECKUX BEIWYUH TPU TTOMOIIH KOMIIBIOTEPHBIX JaTYUKOB.

Pasznea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe n1BukeHre. OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBHKEHUS. CUCTEMa OTCUETA.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTOp MaTepHanbHOM TOUKH, €r0 MPOEKIIMK HA OCU CUCTEMBI KOOpAHHAT. Tpaekropus.

[lepemenienue, ckOpocTh (CpeaHsisl CKOPOCTb, MTHOBEHHAs CKOPOCTb) W YCKOPEHHE MaTepHaJbHOM TOUYKH, MX IMPOEKIMH HAa OCHU CHCTEMBI
koopauHaT. Cl10keHNe EPEMEILIEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBHKEHNE. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH, YCKOPEHUS U MTyTH MAaTepHaJIbHON TOYKU OT
BPEMEHU U UX I'paduKu.

CBobogHOe majseHue. YCKopeHue cBOOOJHOTO mMajeHus. JIBM)KeHue Tena, OpOIIEHHOro MOJ YIJIOM K TOPH30HTY. 3aBHCHMOCTh KOOpPJMHAT,
CKOpPOCTH M YCKOPEHHUSI MaTepHaIbHON TOUKH OT BPEMEHU M UX IpaduKH.

KpuBonuneiinoe nmxenue. [[BrkeHne MaTepralbHONW TOUKH MO OKPYXHOCTH. YTJIOBas U JIMHEHHas ckopocTh. Ilepuon u yactora oOpartieHus.
IlenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelIbHOE (TaHT'€HIIUAJIbHOE) U MOJIHOE YCKOPEHHE MaTepUaIbHOW TOUKH.

TexHudeckue yCTpOHCTBA U TEXHOJIOTMYECKHUE IPOLECCHL: CIIUIOMETP, IBMKCHUE CHAPSAOB, LICMHBIE, HIECTEPEHYATBIE U PEMEHHBIC NIEpPENayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenb cucTeMsl OTCUETA, MILTFOCTPALAS KHHEMAaTHYECKUX XapaKTEPUCTHUK ABUKECHUS.



CrniocoOnl nccne10BaHus IBUKEHUH.

Nmmroctpanys npefesbHoro nepexona i N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3oBanue NBUKEHHUN C UCIIOIB30BAHUEM MEXAaHH3MOB.

[Tanenue Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOmEeHHOro MO YII0OM K TOPU30HTY U TOPU30HTAIBHO.

HanpasiieHue CKOpOCTH NP IBHYKEHUU 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yrIOBOK CKOPOCTH B PEAYKTOPE.

CpaBHeHuE IyTeH, TPAEKTOPUI, CKOPOCTEN ABUKEHUS OJHOTO U TOTO JK€ TEJIa B Pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3y4yeHne HepaBHOMEPHOTO JBUKECHMUS C LIENbIO ONPENEICHNSI MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHus pu NpSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JABH)KECHHUH.

N3mepenue yckopeHust CBOOOTHOTO MajeHus (PEKOMEHIOBAaHO MCIIOIb30BaHUE IIU(PPOBOI TabopaTopum).

W3yuenue ABUKEHMs Tea, OPOLIEHHOTO rOpU30HTaIbHO. [IpoBepka rumnoressl 0 NpsMON MPONOPLIUOHAIBHOM 3aBUCUMOCTH MEXAY AAJIbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTBIO TEJIA.

N3ydyeHne nBuKEHMs TejIa 110 OKPYKHOCTH € ITOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa 0OpaIIeHNsI KOHHYECKOT0 MasiTHUKA OT €ro MapamMeTpoB.

Tema 2. lunamuxa.

IlepBeiit 3akoH Hprorona. MHepumaneHblie cucremsl orcuéra. lIpwHiun otHocutensHocTH ['anmies. HemHeprumanbHble CHUCTEMBI OTCYETA
(onpeneneHue, NpUMeEpHI).

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil.

Bropoii 3akoH HeroToHa 111 MaTepUanbHOM TOUKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTepHUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALlMOHHON M MHEPTHOW MacCCHI.

Cuna TspKecTH. 3aBUCHMOCTbh YCKOPEHHS CBOOOJHOTO MAaJ€HUS OT BBICOTHI HaJl MOBEPXHOCTHIO IJIAHETHI U OT reorpaduyeckoil HIMpPOTHI.
JIBr>xeHre HeOeCHBIX TeN U MX CIIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBHXKyIIErocst ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKONbXeHHs U cuiia TpeHus nokosd. Koadduuuent tpennsa. Cuna conmpoTUBICHUS IPU JIBUKEHUU
TeNa B )KUAKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO ABUKECHHUS.

Hasnenue. 'mapocrarnueckoe gasienue. Cuna Apxumena.

TexHnyeckue ycTpoiCcTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: MOAILNITHUKHN, ABKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.



CHIJIBI.

Habnronenne nBrXeHHs Tell B MHEPIHUAIbHBIX M HEMHEPIIUATBHBIX CUCTEMaX OTCUETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenue 1ByX HMIMHAPOB UM IIAPOB Pa3HOM MACChl C OJIMHAKOBBIM YCKOPEHUEM OTHOCUTENIBHO HEMHEPIMAIBHON CUCTEMBI OTCUETA.
CpaBHEHME paBHOJAEHCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM MACCHI T€Jla Ha €r0 YCKOPEHNE B MHEPLUAIbHON CUCTEME OTCUETA.
PaBeHCTBO cuil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenne macc no B3auMOJACHCTBUIO.

HesecomocTs.

Bec tena npu ycKopeHHOM NOABEME U NAJICHUU.

[{eHTpOOCIKHBIC MEXaHU3MBEI.

CpaBHeHME CHUII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOACHCTBYIONICH CUJI TPU ABMXKEHUU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUS OpyCcKa 110 HAKJIOHHOM IJIOCKOCTU Ha 33/1aHHOE PACCTOSIHUE OT €r0 MacChl.
HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3MHOBOM 00pasiie, OT ux JIehopMaluu.

W3yuenne IBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOH yepe3 JIErKuii OJI0K.

N3smepenne xoddduiirenra TpeHus 10 BEJIMYUHE YTIOBOTo KodpduiienTa 3aBucuMocTh Fp(N).

Uccnenoanue nBukeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KOA(P(UIIUEHTOM TPEHUS.

N3yuenune nBuxkeHus rpys3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpoe Teno. [loctynarenbHoe U BpamaTeabHOe ABHXKEHHE TBEPAOTO Tesna. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpauieHus. Ilnedo
CrnosxeHue cuil, NpUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUs: TBEPAOTO Tea.

YcroitunBoe, HEYCTOMUNBOE, O€3pa3TnIHOE PAaBHOBECHE.

TexHn4ecKue ycTpoicTBa U TEXHOJIOTUYECKHE MPOIIECCHI: KPOHIUTEHH, CTPOUTENbHBIM KpaH, pelIéTyaTble KOHCTPYKIIMH.
Hemoncmpayuu.

VYcnoBus paBHOBeECHS.

Bunel paBHOBecHs.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKMuUKym.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALLEHUS.

KoHcTpynpoBaHne KpOHIITERHOB U PACUET CUIT YIIPYTOCTH.

N3ydyeHne ycToNUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axonvl coxpanenus ¢ Mexanuke.



Macc.

I/IMHy.]IBC MaTepI/IaHLHOfI TOYKHU, CUCTCMbI MAaTCPHAJIBbHBIX TOUYCK. HGHTp MacCcC CUCTCMbI MAaTCPUAJILHBIX TOYCK. TeopeMa O ABHXKXCHUHU LICHTpPA

NMiynbsc cuitbl 1 M13MEHEHUE UMITYJIbCA Tela.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MoMeHT uMmItynpca MaTepuanbHON TOUKHU. [IpencraBiienne o cCoOXxpaHeHMH MOMEHTA UMITYJIbCa B LICHTPAJIbHBIX MTOJIAX.

Pabota cuibl Ha MaJloM M Ha KOHEYHOM TiepeMerneHnn. ['paguueckoe npeacTaBieHne paboThl CHITBL.

MoIHOCTD CHIIBI.

Kunernueckas sHeprust MarepuaibHOi Touku. TeopeMa 00 U3MEHEHUN KUHETUUECKON S3HEPTUU MaTEepUaIbHOU TOUKH.

[loreHnuaneHble ¥ HemoTeHUUalbHble cuibl. [loTeHuumanbHas sHeprus. IloTeHuuanbHas 3Heprus ynpyro aeGopMUpOBAHHOM HPYKUHBI.

[loTennmanpHas 3HEprus Tela B OAHOPOJHOM TPaBUTAIIMOHHOM Tiosie. [loTeHImanpHas >HEprusi Tejia B TPABUTAIIMOHHOM I0JIE OJHOPOJHOIO Iapa
(BHYTpH U BHE 11apa). Bropast kocMuyeckasi CKOpOCTb. TpeThbsi KOCMUYECKasi CKOPOCTb.

CBs13b paOOTHI HEMOTEHIMAIBHBIX CUJI C U3BMEHEHUEM MEXAHUUECKON SHEPIHH CUCTEMBI Tell. 3aKOH COXPAaHEHHSI MEXaHUYECKON DHEPTHH.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHyum U1 UACATBHON KUAKOCTH KaK CIEICTBUE 3aKOHA COXPAHEHUS MEXaHUYECKOM SJHEPT UH.

TexHuueckue ycTpoilcTBa M TEXHOJOIMUYECKHE MPOLECCHI: JIBUKEHHUE PaKeT, BOAOMET, KOMEpP, MPYXKHUHHBIM MHCTONET, TUPOCKOI, (hUrypHOE

KaTaHUEC Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

N3mepenune MOIHOCTH CUIIBL.

V3MeHeHMe SHepruu Teja Mpyu COBEPILEHUH padOoThI.

B3anMHbIe IpeBpallieHNs] KHHETUYECKON Y OTEHIIMAIIBHON YHEPTUN MIPU AEVCTBUH HA TEJIO CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
CoxpaHeHue SHepruy Ipu CBOOOJHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3mepenne umnyibca Tesaa 110 TOPMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJEINHU SJIEKTPOMOOUIIS U MOLITHOCTH CHIIBI TATH.
CpaBHEHME U3MEHEHHSI UMITYJIbCA TEJNAa C UMITYJIbCOM CHIIBIL.

HccenenoBanue coxpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBUH.

N3mepenne KNHeTHYECKON YHEPTUHN Teja M0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS MOTEHLIUAIBHOM SHEPTUHU MPY>KUHBI C pabOTOM CHIIBI TPEHHUS.
Omnpenenenre pabOThI CUIIbI TPEHUS NP ABMXKEHUU TeJla TI0 HAaKJIOHHOM MIIOCKOCTH.



Pa3nea 3. MonekynsipHas pu3nKa ¥ TEepMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MEopUU.

OcHOBHBIE TIOJIOKEHUS MOJIEKY i pHO-KuHeTn4Yeckoil Teopun (MKT), ux onsitHoe obocnoBanue. Auddysus. bBpoynosckoe nBmxenue. Xapakrep
JBMDKEHUS. M B3aUMOJEHWCTBUS YacTHLl BellecTBa. MoJiesu CTpOEHUs Ia30B, )KUIKOCTEH M TBEPABIX TeJl U OOBSICHEHHE CBONCTB BEILECTBA Ha OCHOBE
3TUX Mojeneil. Macca u pa3Mepsl Mosiekyn (atomoB). KonnuectBo Bemectsa. [Tocrosinnas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u criocoOsl e€ usmepenus. lllkana temneparyp Llenbcust.

Mogenb ueanbHOro ra3a B MOJIEKYJIIpHO-KMHETUYECKOW TEOPUH: YaCTHULIBI ra3a ABMXKYTCSI XAOTUUECKU U HE B3aUMOJIEUCTBYIOT JIPYT C IPYIOM.

I'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtoTHas Temneparypa (mkana temmneparyp KenbBuna). 3akon Jlanbrona.
W3omporieccsl B H1€IbHOM T'a3e ¢ IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ padudeckoe mpeacTaBieHNe H30MPOIIECCOB: H30TEpMa, U30X0pa, H300apa.

CBs3b MEX[Iy J1aBJICHHUEM U CpeHEeH KMHETHMYECKOW 3Heprueil mocTynaTelbHOro TEIUIOBOTO JABMKEHMs MOJEKYJ HAEalbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYIISIPHO-KMHETHYECKON TEOPUH UJCAIBHOTO Ta3a).

CBs3b aOCONIIOTHOM TeMIIepaTypbl TEPMOJMHAMUYECKON CUCTEMBI CO CPEeIHEH KMHETHMYECKON 3HEpruei mocTynaTelbHOrO TEMJI0BOTO JBM)KEHUS
€€ 4acTull.

TexHuueckue ycTpoicTBa U TEXHOJIOTMUECKUE MPOLECCHl: TEPMOMETP, OapoMeTp, NOJydeHHe HAaHOMAaTePHUaoB.

Jemoncmpayuu.

Monenu 1BUKEHUS 4acTUL] BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOTO IBHM)KEHUSI.

Huddysus xunkocreil.

Mopgens onbita IlITepHa.

[IpuTsxeHne MOJEKYII.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

Habutoienue u nccnenoBanue N30MpoOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hccnenoanue npoiiecca ycTaHOBJIEHUS TEIUIOBOTO PaBHOBECHS MPHU TEINIOOOMEHE MEXKIY ropsiuel U XOJIO0AHON BOIOMH.

M3yuenne n30TepMUUECKOro Mpolecca (peKOMEHI0BaHO UCTIOIb30BaHue H(poBoil mabopaTopun).

N3ydeHne n30XopHOro mporecca.

N3ydenne nzobapHoro npoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie maumiunbi.

Tepmoaunamuueckas (T/]) cucrema. 3ajaHue BHEUIHMX YCIOBUHM A TEPMOAMHAMUYECKOH cucTeMbl. BHelIHHe M BHYTpEHHHE MapaMeTphl.
[TapameTpsl TEpMOAMHAMHYECKON CHCTEMBI KaK CpelHNE 3HAaYeHHsI BEIMYHMH, OMUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe nauano repmoanHamuku. CaMONpPOU3BOJIbHAS pellaKkcalys TePMOJUHAMUYECKON CUCTEMBI K TEIIJIOBOMY PAaBHOBECHIO.
Mopnenbs uaeanbHOTO raza B TEpMOJMHAMUKE — CHUCTeMa ypaBHEHUI: ypaBHeHHe MeHaeneeBa—Kianelipona U BeIpakKeHHE AJisi BHYTpPEHHEH

SHEPTUM. YCIIOBHS NPUMEHHUMOCTH 3TOM MOJEIU: HU3Kas KOHLEHTPALMs YacTHUll, BBICOKME TeMIlepaTypbl. BelpakeHue il BHYTPEHHEW SHEPIrUH
OJIHOATOMHOI'0 MIEAJILHOIO rasa.

KBa3ucraTuueckne u HECTATUYECKUE POLIECCHI.

OneMeHTapHas paboTa B TepMOJMHAMUKe. Briuniciienue paboTsl 1o rpaguky mnporuecca Ha pV-auarpaMmme.

Tennonepenaya kak crmocod HM3MEHEHUS BHYTPEHHEH OHHEPrUU TEPMOJMHAMUYECKOH CHCTeMbl 0e3 coBepiieHus paboTel. KonBekius,
TEIUIONPOBOJHOCTD, U3IIy4ECHHUE.

KommuecTBo Tennorsl. Tenno€MKoCTs Tena. Y aenbHas U MOJIIpHas TEIUIOEMKOCTH BelecTBa. Y paBHeHUE Maiiepa. Y ienbpHas TeIIoTa CropaHus
ToruuBa. Pacuér komuyecTBa TEIUIOTHI NpH Terutonepenaye. [lonstre o0 annabatHoM mporiecce.

[lepBbIii 3akoH TepMoAWHAMHKH. BHyTpeHHsiss sHeprusi. KommdecTBo TemnoTel W paboTa Kak Mepbl M3MEHEHHUS BHYTPEHHEW SHEPrHH
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMMKHU /Jii PaBHOBECHBIX IIPOLIECCOB: 4YEpE3 3a/JlaHHOE PABHOBECHOE COCTOSHUE TEPMOJAMHAMUYECKOM CHCTEMBI
IIPOXO/UT eIMHCTBEHHAs aguabaTa. AOCOIIOTHAs TeMIeparypa.

Bropoii 3ak0H TepMOJMHAMUKH TSI HEPAaBHOBECHBIX IIPOIIECCOB: HEBO3MOXHO IMEpeaaTh TEIJIOTY OT 00Jee XOJIIOIHOTO Tea K 0oJjiee HarpeTomy
6e3 komnencanun (Knaysznyc). HeoOpatnMocTs NpupOAHBIX MPOLIECCOB.

[Tpuniune!r geiictBus TenmnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KII/. Iukn Kapno.

DKOJIOTHYECKHUE aCTIEKTHI MCIIOJIb30BaHUsI TEIJIOBBIX JABUTATENIeH. TenmoBoe 3arpsi3sHeHNE OKPYKAIOIEH CpeIbl.

TexHuueckue ycTpolcTBa M TEXHOJIOTMYECKHE MPOLECCHl: XOJOAWIBHUK, KOHAUIMOHEDP, AU3EIbHBI U KapOIOpaTOpHBIN JBUTraTeIH, MapoBas
TypOMHa, IMOJIyYeHUE CBEPXHU3KUX TEMIIepaTyp, YTUIM3aLUsi «TEMJIOBBIX» OTXOJOB C HCIIOJB30BAHMEM TEIUIOBOTO HAcoCa, YTUIM3ALUs
OMOOPraHNYECKOro TOTIJIMBA I BEIPAOOTKH «TEIJIOBOM» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

V3meHeHMe TeMIiepaTypsl IpU a1nadaTHYeckoM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHHE YAEIBHBIX TEMIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHHs] BHYyTPEHHEN YHEPTUU.

WccnenoBanue aguabaTHoro mporecca.

KoMIproTepHble MOJIENN TEIIOBBIX JBUTATENIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, nPAKmMuKym.

N3mepenne yaenbHOU TeIIOEMKOCTH.

HccnenoBanue nporecca OCThIBAHUS BELIECTBA.



HccnenoBanue aguadaTHOro mpouecca.

N3ydeHne B3aMMOCBA3U SHEPTUHA MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS U TEMIIEPATyPbl KUIIEHUS KUIKOCTEN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

ITapooGpazoBanue u koHAeHcanys. VicnapeHue u kuneHue. Y enpHas TeIioTa napooopa3oBaHus.

Hacpimiennele ¥ HeHacwllleHHbIE Iapbl. KadecTBeHHas 3aBUCHMOCTh IIOTHOCTM M JIaBJICHHs HACBIEHHOI'O Iapa OT TEMIEparypsl, HX
HE3aBUCUMOCTb OT 00BbEMA HACHIILIEHHOTO Napa. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJIECHUS B )KUJAKOCTH.

Brnaxxnocts Bo3myxa. AGCONIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrammueckue u amopgHble Tesna. AHM30TPONUsS CBOWCTB KpucTauioB. IlnaBneHue u kpuctayumsanus. YaenabHas TerioTa
miassenus. Cyonumarusi.

Hedopmaruu BEpaoro tena. Pactskenue u cxarue. Casur. Moayns HOwra. [Ipeaen ynpyrux nedopmanuid.

TemoBoe pacmmpenue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE paciIipeHne. AHTapMOHHU3M TEIJIOBBIX KOJICOAHUH YacTHI] BEIIECTBA
KaK [IPUYMHA TEIJIOBOI'O pacIIMpPEHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpaszoBanue sHeprun B (ha30BBIX MEPEXOaX.

VYpaBHeHHE TEIIOBOIro OanaHca.

[ToBepxHocTHOE HaTspKeHUE. KoaddumenT noBepxHOCTHOTO HaTsmKkeHus. Kanusipreie siBnenns. J[aBnenne noi MCKPUBIEHHOHN MTOBEPXHOCTHIO
xuakoctu. Popmyiia Jlannaca.

TexHu4eckue ycTpoucTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: KUIKHE KPUCTAILIBI, COBPEMEHHBIE MATEPHAJIBI.

emoncmpayuu.

TemuoBoe pacmmpenue.

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenue. Kunenue npy noHM>KEHHOM JIaBIICHUN.

N3mepenne cuilbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMH TJIEHKAMHU.

CmaunBaHue.

Kanmmisapueie sBnenus.

Mopenu HEHbIOTOHOBCKOM KU IKOCTH.

CrniocoObl U3MepeHHs BIaXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Bunst nedopmaruii.

Hab6mronenne mansix gedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.



N3mepenue yaenbHOM TEeIUIOTHI IJIaBICHUS JIbJA.
N3ydeHne cBOMCTB HACBHIICHHBIX [1aPOB.
W3mepenune abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoB B IIOMEIEHUH.
N3mepenune ko3¢ puimeHTa NoBepXHOCTHOI'O HATSKEHHUS.
N3mepenue moayns FOHra.
HccnenoBanue 3aBUCUMOCTH JleopMalliy PE3UHOBOTIO 00paslia OT MPUII0KEHHON K HEMY CHJIBL.
Pasnen 4. DaekTpoanHaMuka.
Tema 1. Inexmpuueckoe noie.
OnekTpuzaiusi Tel W e€ MpOosBICHUS. OJNEKTpUYeCKUi 3apsna. JIBa Buga osnektpuyeckux 3apsfaoB. [IpoBONHMKH, UANCKTPUKUA U
IIOJIYIIPOBOIHUKH. DJIEMEHTAPHBIN IEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHHUs MIEKTPUUYECKOTO 3apsia.
B3aumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona.
Onexrpuueckoe nojie. Ero nelictBue Ha 3J€KTPUYECKUE 3aPSAbL.
Hanpsoxkéaunocts anexTpuyeckoro nosis. [IpoOusiii 3apss. JIuaun HanpsKEHHOCTH 3JEKTPUUECKOT0 Nojs. OJTHOPOAHOE IIEKTPUUECKOE MOJIE.
[ToTeHIMaTBHOCTD JIEKTPOCTATHUECKOTO NoJIsl. Pa3HOCTh moTeHManoB U HanpsbkeHue. lloTeHnuanbHas 3Heprus 3apsia B JIEKTPOCTATUYECKOM
nosie. IloreHuman snexkrpocratuueckoro mnoss. CBs3b HaNpsHKEHHOCTH IOJI W Pa3HOCTU IMOTEHLMANIOB JJI AJIEKTPOCTATUYECKOro mojs (Kak
OJIHOPOJIHOTO, TaK U HEOJHOPOAHOIO).
[IpuHOUI Cyneprno3unuu JIEKTPUIECKUX MOJIEH.
ITone toueunoro 3apsna. [lome paBHOMepHO 3apskeHHOR cdepsl. Ilone paBHOMepHO 3apspkeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO
3apsKeHHON OeCKOHEYHOU MI0CKOCTH. KapTuHbI MMHMIA HapsDKEHHOCTH 3THX MOJIEH M 9KBUIIOTEHIIMAIbHBIX ITOBEPXHOCTEH.
IIpoBOIHMKY B 3IEKTPOCTATUUECKOM I10JI€. Y CIIOBUE PABHOBECUS 3apsI0B.
JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IoJie. [[uanexkTpudeckast IpOHUIIAEMOCTh BEILIECTBA.
Konznencarop. O1neKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IJIOCKOT0 KOHIEHCATOPa.
[TapamtensHOE coeqnHeHHE KOHIeHCcaTopoB. [lociaenoBarenbHOe COETMHEHNE KOHIEHCATOPOB.
OHeprus 3apsHKEHHOI0 KOHAECHCATOopa.
JIBr>KeHUE 3apsiKEHHOW YaCTHUIIbI B OJTHOPOJTHOM JJIEKTPUUECKOM TI0JIE.
TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: DJIEKTPOCKOIL, DIEKTPOMETP, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMIICHUE
AJIEKTPONIPUOOPOB, KOHIEHCATOPHI, reHepaTtop Ban ae ['paada.
Hemoncmpayuu.
YCTpoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.
DNEeKTPUUECKOE MOJIe 3apsyKEHHBIX IaPHKOB.
DNEKTPUUYECKOE MOJIE IBYX 3apPSKEHHBIX IIACTHH.
Mopenb snekTpocTaTudeckoro reneparopa (Ban ne ['paada).



IIpoBOHMKY B IEKTPUYECKOM I10JIE.

DIeKTpOoCTaTUYECKas 3allUTA.

YCTpoiCTBO U IEMCTBHE KOHAEHCATOPA ITOCTOSSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTD EKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOPa OT IUIOLIAAH MUIACTHUH, PACCTOSHMS MEXIAY HUMH U JUAJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO 0JIsI 3apsyKEHHOTO0 KOHJEHCATOPA.

3apsiika ¥ pa3psiika KOHIAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OueHka cui B3auMOACHCTBUS 3apsyKEHHBIX TEll.

Habnronenune npeBpamieHns YHEPTUH 3apsHKEHHOTO KOHACHCATOPA B YHEPTUIO U3TYYEHUS CBETOINO/A.

N3yuenue npoTrekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHLUATIOB (HAIPSKEHUS ) TP MOCIE10BATEIbBHOM COEAMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA Yepe3 PE3UCTOp.

Tema 2. ITocmosannwlit 3neKmpuvecKuil Mox.

Cuia Toka. ITocTosHHBIN TOK.

VYcnoBus CylecTBOBaHMs MOCTOSIHHOTO AleKTpudeckoro Toka. Merounuku toka. Hanpsixenue U u DJIC €.

3akoH OMa Uil yJacTKa LETH.

DNEeKTPUUECKOE CONMPOTUBIICHHE. 3aBUCUMOCTh CONPOTHUBIIEHUS] OJHOPOJHOIO MPOBOJHUKA OT €ro JUIMHBI M IJIOUIAJN MONEPEYHOT0 CEYEHHUS.
Y nenbHo€e CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenvHOE, MapayieibHOE, CMEIIAHHOE COSMHEHNE MTPOBOTHUKOB. Pacuér pa3BeTBIEHHBIX AnnekTpuueckux neneu. [Ipasuna Kupxroda.

Pab6ota snexrpuueckoro toka. 3akon Jxoynsi—JIenna.

MOMmHOCTB 2IEKTPUYECKOTO TOKA. TerioBas MOIHOCTb, BhIIEIAEMAst HA PE3UCTOPE.

OJIC u BHyTpeHHee COpPOTHBIIEHHE UCTOYHMKA TOKA. 3akoH OMa JUIsl MOJTHOM (3aMKHYTOM) 3JeKTpudeckoil nenu. MOImHOCTh MCTOYHUKA TOKA.
Kopotkoe 3aMbikanue.

Konznencarop B enu nocTosIHHOTO TOKa.

TexHu4eckue ycTpoucTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUMK HIIEKTPUUECKONW SHEPTHH.

Jemoncmpayuu.

N3mepenue cuipl TOKa U HAIIPSIKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS U PE3UCTOPA, JIAMITBI HAKAJIMBAHUS U CBETOIMOA.

3aBUCUMOCTD CONIPOTUBIIEHUS IWJIMHAPUYECKUX TPOBOJHUKOB OT JAJIMHBI, TUIOIIAIU TIONIEPEUYHOT0 CEUYEHHUS U MaTepHaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTUBIIEHHUS ITPU TOCTOSTHHOM HaITPSKEHUN.

[Ipsamoe nzmepenne 3J1C. KopoTkoe 3aMbIkaHuE ralbBaHUUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIIECHUS.

Crnioco0OsI coennHeHust ICTOYHUKOB Toka, DJ1C Garapeil.



HccenenoBanue pasHOCTH MOTEHIAAIOB MEX Y IIOJIFOCAMU UCTOYHHMKA TOKA OT CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HccenenoBanue CMEMIaHHOTO COEAMHEHHUS] PE3UCTOPOB.

W3mepenue yaeapHOro COpOTUBICHHS IPOBOHUKOB.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIs JIaMITbl HAKAJIMBaHUS.

VBenudeHue npejiesna u3MepeHus amrnepMerpa (BoJabTMETPa).

N3mepenne 3/1C 1 BHYTpEeHHETr0 CONMPOTUBIICHUSI UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C raqpBaHUYECKOro 3JIEMEHTA OT BPEMEHU IPU KOPOTKOM 3aMbIKaHHUH.

HccenenoBanue pasHOCTH MOTEHIAAIOB MEX Y IIOJIFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH IIOJI€3HOM MOITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

OnexTpuyeckas NpOBOJAUMOCTb PA3JIMYHBIX BEIECTB. DJIEKTPOHHAS IPOBOJUMOCTD TBEPIBIX METAJLUIOB. 3aBUCUMOCTb CONPOTUBIIEHHS METAJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

OneKTpUYecKnuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonauku. CoOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTH MOIYPOBOAHUKOB. CBoiicTBa p—n-niepexoxaa. I1oaynpoBofHIKOBEIE TPHOOPHI.

DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DNEKTPOIUTHYECKAs TUCCOLMALINS. DIEKTPOIn3. 3akoHbl Dapajes A IEKTPOIIn3a.

OnexTpuueckuid TOK B razax. CaMOCTOSATENbHBIH M HECAMOCTOSITENbHBIM pa3psi. PasiuuHble TUIBI CaMOCTOSITENLHOTO paspsaa. MoaHus.
ITna3zma.

TexHnueckue ycTpoiicTBa U MpakTUYECKOE MPUMEHEHHUE: Ta30pa3psiiHbIe JaMIlbl, 3J1EKTPOHHO-ITy4eBasl TpyOKa, IOJyNpPOBOIHUKOBbBIE TPHUOOPHI:
IMO, TPAH3UCTOP, (POTOANOI, CBETOINO/I, TAJIbBAHUKA, pa)UHUPOBAHUE ME/IH, BHIIJIABKA ATFOMUHMS, JIEKTPOHHAS. MUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl d5ekTpoausa Papazest.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTh BO3IyXa.

CpaBHEeHHNE IPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSIS MPOBOUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

Habmtonenue snextponusa.

N3mepenue 3apsaa 0OJHOBAJIEHTHOTO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOIN XapaKTEePUCTUKU JHOJA.



Pu3nyecKUuil NPAKTHKYM.

CrnocoOpl u3MepeHusi (PU3MUECKUX BEJIUYMH C HCIOJb30BAHHWEM AaHAJOTOBBIX W LHUQPPOBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JTATYHUKOBBIX CUCTEM. AOGCOIIOTHBIE U OTHOCUTENIbHBIE TIOIPEIIHOCTH U3MepeHHi (pu3nuecknx BenndnH. OIeHKa rpaHHIl HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIETOBAHUM 3aBUCUMOCTEH (U3NYECKUX BEIMUYMH, IPOBEPKA MPEAJIOKEHHBIX TunoTe3 (BpiOop u3 pador,
OIMCAHHBIX B TEMAaTHUECKUX pa3jenax «YUeHHYECKUH SKCIIEPUMEHT, Ja00opaTopHbIe padOThl, HPAKTHKYM).

MesknpeamMeTHble CBSI3H.

Wzyuenne kypca ¢usuku yrayosuéHHoro ypoBHs B 10 Kilacce OCYIIECTBIISICTCS ¢ YIETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3EH C Kypcamu
MaTeMaTHKH, OWOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsle nOHAMUA, CEA3AHHbBIE C U3YYEHUEM MeEMO0008 HAYYHOZO0 NO3ZHAHUA: SBICHWE, HAy4HBIH (akT, rumnoresa, (uznyeckas
BEJIMYMHA, 3aKOH, TeOpHsl, HAOII0eHHE, SKCIIEPUMEHT, MOJICTUPOBAaHUE, MOJIEb, U3MEPEHHE, TOTPEUTHOCTH U3MEPEHUN, U3MEPUTENIbHbBIE TTPHOOPHI,
udpoBast 1aboparopus.

Mamemamuka: peunieHue cucreMbl ypaBHeHUH. Jluneitnas Qynkuus, mapabona, runepOoina, ux rpaduku U cBOCTBa. TpUrOHOMETpHUYECKUE
(GyHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIMH Ha OCH KOOPJMHAT, CIIOKEHHE
BEKTOPOB.

Buonozua: mexaHuyeckoe IBIKEHHE B KHBOM mpupozae, Iuddy3us, OCMOC, TEIUIOOOMEH >XMBBIX OpPraHW3MOB, TEIJIOBOE 3arpsi3HEHHE
OKpY>Karollel cpelpl, yTHIU3alus OHOOPraHMYECKOro TOIUIMBA IS BBIPAOOTKU «TEIUIOBOM» M 3JIEKTPOIHEPIHH, MOBEPXHOCTHOE HATSKEHUE U
KaNWUISIPHBIE SIBJIEHUS B IPUPO/IE, STIEKTPUUECKUE SBJICHUS B )KUBOW IIPUPO/IE.

Xumusa: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJISIPHAs Macca, MOJIy4YeHHE HaHOMAaTepHalloB,
TEIUJIOBBIE CBOMCTBA TBEPJBIX TEJI, XKUAKOCTEH U Tra30B, KUJIKHUE KPUCTAIIBI, FIEKTPUUYECKUE CBOICTBA METAJUIOB, JIEKTPOJIUTHYECKAs TUCCOLMALINS,
rajlbBaHUKa, MEKTPOHHAsI MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: mpeoOpazoBaHME BIXKEHUI C HCIIOJB30BAaHHMEM MEXAaHHU3MOB, Y4ET CYXOrO0 M JKHJIKOTO TPEHHUS B TEXHHUKE, CTaTHYECKUe
KOHCTPYKUHUHU (KPOHIUTEHH, peméryaTble KOHCTPYKIMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHHS] MEXaHUKHU B TEXHUKE (TMPOCKOI, BOAOMET U JApYyTHUE),
JIBUraTellb BHYTPEHHEI0 CrOpaHus, MapoBasi TypOHWHA, OBITOBOW XOJOJMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIUU MOJYyYEHHUsS COBPEMEHHBIX MaTepUalloB, B
TOM 4YHCI€ HAHOMAaTepHalioB, M HAHOTEXHOJIOTMM, JJIEKTpOCTaTUYeCcKas 3allluTa, 3a3eMJICHHE OJJIEKTPONPUOOPOB, Tra3opa3psaHble JamIibl,
MOJTYIIPOBOITHUKOBBIE MPUOOPBI, TaJIbBAaHHUKA.



11 KJIACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anMozeincTBre OCTOSIHHBIX MarHUTOB U IIPOBOJAHUKOB ¢ TOKOM. MaruutHoe mnosie. Bektop MarHuTHOM uHAYKUMM. [IpuHnmn cynepnosunuu
MarHuTHBIX 1osieu. JIMHuM MarHuTHOM MHIYKLIHH.

MarnuTHO€e 1oJe IPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHMKA, KATYIIKK U KPYrOBOro BUTKa). OnbIT Dpcrea.

Cuiia AMriepa, e€ HanpaBlIeHUE U MOJYJIb.

Cuna JlopeHua, e€ HanpaBiieHUE U MOAYJb. [[BUkKEeHNE 3apsyKEHHOW YacTULIbI B OJHOPOHOM MarHUTHOM noJie. PaGota cuisl Jlopenua.

MarnuTHoe nojue B Beuiectse. @eppoMarHeTUKy, napa- U 1uaMarHeTUKH.

TexHuueckue ycTpoiicTBa M TEXHOJOTMYECKHE IPOLECCHl: MPUMEHEHUE ITOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABHUraTeNb SIKoOU, YCKOPUTETH 2JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KapTtuna nuHuil HHIYKIIUU MarHUTHOTO T0JIS ITOJIOCOBOTO U MIOJJKOBOOOPA3HOI'O MOCTOSIHHBIX MarHUTOB.

KapTtuna nuHuil MarHuTHOW MHAYKLMHU MOJIS JUIMHHOTO MPSMOT0 IPOBOJIHMKA U 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopneicTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

HabuntoieHne ABM>KEHUS Ty4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMNO NeHCTBUS HIIEKTPOM3MEPUTENHFHOIO TPUOOPA MAarHUTOINEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanre MarHUTHOTO MOJISE TOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eNCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpA OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHMS CUIIbI AMITEpa.

Tema 5. InexmpomacHumnas UHOYKYUA.

SIBnenue snekTpomMarHuTHOM MHAYKIMH. [loToK BekTOpa MarHuTHOM MHAYKIMHU. DJ[C MHAYKIMHU. 3aKOH 3JIEKTPOMAarHUTHON MHAyKuu Dapanes.
Buxpesoe anexrpudeckoe nozne. Toku Dyko.

O/1C nHAYKIMH B TPOBOAHMKE, IBUKYIEMCS] B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.



WNuaykruBHOCTh. KaTylika MHAYKTUBHOCTH B LIENIH ITOCTOSIHHOIO TOKa. SIBneHue camonHaykuuu. 3C caMOMHAYKIMH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNIeKTPOMarHuTHOE IoJIe.

TexHuyeckue ycTpoWcTBa M TEXHOJOTHYECKHE IMPOILIECChl: MHAYKLIHMOHHAS IeYb, COJICHOM], 3allliTa OT 3JCKTPHU3AIMHU Tell MPHU JBHKEHUU B
MarHuTHOM T0Jie 3eMJIU.

Jemoncmpayuu.

Habmoienue SBiICHUSI SJICKTPOMArHUTHON HHTYKITUH.

Uccnenoanue 3asucumoct I1C HHAYKIMU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO MOTOKA.

[IpaBuio JleHna.

[Tagenue MaruuTa B allOMUHUEBOM (MeaHOM) TpyOe.

SIBiIeHNE CAMOMHTYKIINH.

UccnenoBanue 3apucumoct I1C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMSI CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomul, npaKkmuxym.

HccnenoBanue siBiIeHUs AIEKTPOMArHUTHOM WHIYKITHH.

Ornpezenenne WHIYKIUA BUXPEBOT'O MAarHUTHOTO TIOJIA.

UccnenoBanue siBIeHUS CAMOMHIYKIUU.

COopka MoieNn AIEKTPOMArHUTHOT'O T€HEPaTopa.

Pasnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedbanus.

Konebartenbnas cuctema. CBOOOAHBIE KONEOAHMUS.

lapmonunueckue konebanus. KunemaTtnyeckoe W JUHAMUYECKOE OMHCAaHUE. DHEPreTHUYECKOE OMUCaHUE (3aKOH COXpaHEHUsS MEXaHUYECKOU
SHEpruM). BeIBO AMHAMHYECKOTO ONMKUCAHUS TAPMOHUYECKUX KOJEOAHHH U3 UX SHEPTeTUYECKOT0 U KWHEMaTHYeCKOTO OMMCAHMUS.

Amruntyaa u asza konedanuii. CBsi3b aMILTUTY Il KOJIEOAHUM UCXOAHON BETUYMHBI C aMIUTUTYIaMH KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepron u uactora konebanmii. Ilepwoa Mmanbix CBOOOAHBIX KoyieOaHWIT MaTemMaTHueckoro masTHuKa. [lepwon cBOOOTHBIX KoneOaHUM
MPY>KUHHOTO MasITHHUKA.

[TonsTue o 3aryxaromux kojneOaHusx. BeiHyXIeHHbIe KoneOaHus. Pezonanc. PesonancHas kpuBas. BnusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM
KpUBOH. ABTOKOJIEOAHUSI.

TexH4ecKne yCTpoMCTBA M TEXHOJIOTHYECKHUE MPOIIECCHI: METPOHOM, YacChl, Ka4elIl, My3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

Jemoncmpayuu.

3anuce K0aedaTeIbLHOr0 ABMKEHUS.

Habmoienne He3aBUCMMOCTH TIEPHOJIa MAJIBIX KOJIEOaHHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaromux Koue0aHU 1 3aBUCUMOCTH Mepro/ia CBOOOAHBIX KOJIEOaHHM OT COMPOTUBIICHHUS.



HccnenoBanue kojeOaHMil rpy3a Ha MacCHBHOM HpPYKMHE C LENbI0 (OPMHPOBAHUS NPEACTABICHUN 00 HMACAITBHON MOJENIH IMPYKHUHHOTO
MasiTHHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIPU KoseOaHUAX Irpy3a Ha MpYy>KUHE.

HccnenoBanue BEIHYXKICHHBIX KOJI€OaHU.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoi, nPAKMUKYM.

W3mepenue neproaa cBOOOIHBIX KoJIeOaHU HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJa B X0Jie KoeOaHui Ha yIIpyroM MojBece.

N3ydeHue nBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue 3HEPrUH B IPY>)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOIINX KoieOaHuil.

HccnenoBanue BbIHYXKICHHBIX KOJleOaHUH.

Tema 2. dnekmpomaznummsle Ko1e0aHus.

KonebarenbHblii koHTYyp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KoJieOaHUS B MJealbHOM KojeOaTenbHOM KoHType. Popmyna Tomcona. CBsizb
aMIUIATY/IbI 3aps/ia KOHAEHCAaTopa C aMILTUTYI0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUsl PHEPTUH B UJCATTbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarolye IeKTPOMarHuTHbIe KoseOaHus. BeIHYX/IeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepemenHbIil TOK. MOITHOCTh MEPEMEHHOTI0 TOKA. AMIUIUTYTHOE M JIeHCTBYIOIEe 3HAUYCHUE CHJIbI TOKA U HANpPsDKEHHs IPU Pa3IudHON (hopme
3aBHCHMOCTH IEPEMEHHOI0 TOKAa OT BPEMEHHU.

CuHycOMJaIbHbBII NEpEMEHHBIN TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa MHAYKTUBHOCTH B ILIENM CHHYCOMJAJIBHOIO INEPEMEHHOrO TOKA.
Pe3onanc TokoB. Pe3oHaHC HanpsKeHUH.

Wneanbublil Tpanchopmatop. [IponsBoacTBo, nepenaya u noTpedIeHUE AEKTPUUECKON SHEPTUH.

DKOJIOTMYECKHE PUCKU IIPU MIPOU3BOJCTBE 3IEKTposHepruu. KyabTypa ncronb3oBaHus 3J€KTPOIHEPTHH B IOBCEAHEBHOM KU3HU.

TexHnyeckue ycTpoiCcTBa M TEXHOJIOTUUYECKHE ITPOLIECCHI: AIEKTPUUECKUIN 3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, JIMHUU AJIEKTPOIepeaad.

Hemoncmpayuu.

CB00OIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHMs.

3aBUCHUMOCTh YaCTOTHI CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTH U €MKOCTH KOHTYpa.

OciumiorpamMmsbl AJIEKTPOMArHUTHBIX KOJICOaHUN.

I'eneparop He3aTyXaroMMX JIEKTPOMArHUTHBIX KOJIEOaHHH.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.

BrIHyX1eHHBIE CHHYCOHIaIbHbIE KOJIeOaHUs.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETH IEPEMEHHOI0 TOKa.



Pe3onaHc nipu nocnenoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTyIIKU HHAYKTUBHOCTU M KOHJIEHCATOPA.

YCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHChopMaTopa.

Mopeinb TUHUN IEKTPOIIepEaadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

Nzydenne Tpanchopmaropa.

HccnenoBanue NepeMEHHOr0 TOKa Yepe3 MOCIEN0BaTENbHO COCAUHEHHBIE KOHIEHCATOP, KaTYIIKY H PE3UCTOP.

Habnronenue 371eKTpOMarHuTHOTO Pe30HAHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENIHU NEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUMHbLE 60JIHDL.

MexaHuueckrue BOJHBI, YCIOBHUS UX pacrpocTpaHeHus. llonepeunbie M nmpononbpHble BOJHBL Ilepron, CKOpOCTh pacnpoCTpaHEHHs W JJIMHA
BOJIHBL. CBOMCTBa MEXaHMUECKUX BOJIH: OTPAXKECHUE, IPEIOMIICHHE, HHTep(epeHnrs U TuppaKIus.

3Byk. CkopocTh 3ByKa. [’ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHNUE OKPYKAKOLIEH CPEBI.

ONEKTPOMAarHUTHHIE BOJIHBI. Y CJIOBUS U3JIYy4EHHs SJIEKTPOMarHUTHBIX BOJIH. B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KCHUE, MIPEITOMIICHUE, TTOJISIPU3AIHs, HHTepPEepeHINS U TUPPAKIIHS.

[Ikana 3ekTpoMarHuTHHIX BOJIH. [IpMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI pauOCBA3MU U TENIEBUACHUS. Paaronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue ycTpoiicTBa U MPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHble HHCTPYMEHTHI, pajiap, paAiuonpuEMHUK, TEIEBU30p, aHTEHHA, TenedoH,
CBY-neus, ynbpTpa3ByKOBas JUarHOCTHKA B TEXHUKE U MEIHULIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U paclpoCTpaHEHUE MONEPEYHbIX U MPOJOIBHBIX BOJIH.

Konebmronieecs Ten0 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTbD JIJTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habintoienue otpakeHns U IpeoMIIeHUSI MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u qupakiiui MEXaHHIeCKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa M €ro IPUMEHEHHE.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanmne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakKeHUE, MPeIoMIIeHHe, oyisgpu3anus, Audpakuus, nHTephepeHus.

OO6HnapyxeHue HH(PaKpacHOro M yJIbTPadruOoIEeTOBOTO U3TyYSCHUH.

Yuenuueckuit sxcnepumenm, nabopamopmnuie pabomoi, nPAKMUKyM.



N3ydeHue napaMeTpoB 3BYKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonHeiHOE pacipoCcTpaHEHUE CBETa B OJJHOPOAHOM cpene. JIyu cBera. ToUeuHbI HICTOYHUK CBETA.

OTtpaxxeHnue cBeta. 3aKOHBI OTpakeHUs cBeta. [locTpoenue n3o00paxkeHuit B rockom 3epkaie. Cheprudeckne 3epkaia.

[Ipenomiienne cBeta. 3aKOHBI MpeIOMIICHUs CBeTa. AOCOMIOTHBIA TMOKa3aTellb mnpeiaomiieHUs. OTHOCUTENIbHBIA TMOKa3aTellb MpPeIOoMIICHHS.
[TocTOAHCTBO 4acCTOTHI CBETA M COOTHOLIEHUE JJIMH BOJIH IIPU NIEPEX0IE MOHOXPOMATHUUECKOTO CBETA YEPE3 FPAHULLY pa3jiesia JBYX ONTUYECKUX CPE.

Xon nyueit B nmpusme. Jucnepcust ceera. CiaoxKHBIHN cocTaB Oenoro cBera. LIBer.

[TonHoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MoJIHOro BHyTPEHHErO OTPAKEHMUS.

Cobuparonue u pacceuBaroniie JuH3bl. ToHkas nuH3a. POKYCHOE PACcCTOSHUE U ONTHUYECKas CuUjla TOHKOW JHH3BL. 3aBUCUMOCTH (DOKYCHOT'O
pPacCTOsTHUSI TOHKOM CepUUEeCKOM JIMH3BI OT €€ TeOMETPUHN U OTHOCUTEIHLHOTO MOKa3aTessl PEIOMIICHUSI.

dopmyJiia TOHKOH JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoz Jiy4a, MpOIIeAIEro JUH3Y MO/1 MPOU3BOJIBHBIM YIJIOM K €€ TJ1aBHOM onTudeckoil ocu. [locTpoenne n3o0paxeHuit TOUKH U OTpe3Ka MPSIMOU B
COOMPAIOIINX M PACCEUBAIOIIMNX JIMH3aX U UX CUCTEMaXx.

OnTuueckue npudopsl. Paspemaromniast criocobHoCTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

Bonnoas ontuka. Untepdepentus ceera. KorepeHTHBIE HCTOYHUKU. Y CIIOBUS HAOIIOIEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHITMOHHON
KapTUHE OT JIBYX KOTE€PEHTHBIX HCTOYHHUKOB. [IpruMepsI kitaccndeckux HHTEP(PEPEHITMOHHBIX CXEM.

Hudpakuus cera. JudpakuuonHas pemérka. YCIOBHE HAOMIOACHUS TJIAaBHBIX MAaKCUMYMOB TPHU IMaJIGHUA MOHOXPOMAaTHYECKOTO CBETa Ha
TG PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa M TEXHOJIOTMYECKHE TMPOLIECCHl: OYKHW, JymMa, MEepPHUCKOM, QoToamnmapaT, MHUKPOCKOI, MPOEKIMOHHBINA ammapar,
MIPOCBETJICHHUE ONTHUKH, BOJIOKOHHAS ONTHKA, AU(PPAKIIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnegoBanue npenoMiaeHus CBETa.

Habmtoienre momHOro BHYTPEHHETro oTpakeHus. MoJieih CBETOBO/IA.

HccnenoBanue xoaa CBETOBBIX MYYKOB YEPE3 MIIOCKONAPAIIICIIbHYIO TJIACTUHY U MIPU3MY.

HccnenoBanue cBOWCTB 300paKeHHI B TUH3aX.

Moaenu MUKpPOCKOIIA, TeIECKONa.

Habmonenue nnTepdepeHIim cBera.

Habutoienne 11BeTOB TOHKUX MJIEHOK.



HaGmonenue nudpaknuu cBera.

N3yuenune nudpakiimOHHON PEIIETKH.

Habmronenne nupakiiMOHHOTO CIIEKTpa.

Habmronenue aucnepcun ceera.

Habnronenne nmonsipu3aiyy cBeTa.

[IpumeHneHue MoNAPOUIOB JIJIS U3yUEHUSI MEXaHUYECKUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nokaszarens IpeIoMIESHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSIHHS OT BEIIECTBA (HA MPUMEPE KUAKHUX JIUH3).

N3mepenne poKyCcHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[TonyueHnne n300paxeHHs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3bI.

[Tonydenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBanue Te1eCKONUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTephEepeHIN U TOISpU3aIIH CBETA.

N3ydenue nossipu3aluy CBeTa, OTPaXKEHHOTO OT MMOBEPXHOCTU AUDJIEKTPHKA.

N3yuenne naTepepeHInm Ja3epHOro U3Iy4eHUs Ha ABYX LIENsAX.

Hab6mronenue qucnepcum.

Habntonenue u uccrnenoBanue JUPpPakmOHHOTO CIEKTpa.

N3mMepenne 1JIMHbBI CBETOBOW BOJIHBI.

[TonmyyeHue criekTpa U3JIy4eHHs CBETOMOA IPU MNOMOILH AU(PAKIIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHU OTHOCUTEIbHOCTH.

I'panuIpl IPUMEHUMOCTH KJIacCHYeCKOM MexaHHuKu. [locTynaTsl crienManbHOM TEOpUN OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBas. [lpeoOpa3zoBanust Jlopenua. VYcioBue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3aMmeUIeHHE BPEMEHU U COKpAILCHNE AJINHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13p Macchbl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

TexHnyeckue ycTpoiCcTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: CITYTHUKOBBIE IPUEMHUKH, YCKOPUTENIN 3apSKEHHBIX YaCTHII.

YyeHnueckuit IKCIEPUMEHT, JIabopaTOpHbIEe pabOThI, MPAKTUKYM.

OmnpeneneHre UMITYJIbCA U SHEPTHU PEISATUBUCTCKUX YacTHIl (10 (poTorpadgusaM TPEeKOB 3apsHKEHHBIX YaCTHIl B MATHUTHOM I10JI€).

Paznen 7. KBanroBas ¢usuka.

Tema 1. Kopnyckynapno-6onnoeoit oyanusm.

PaBHOBeCcHOE TertoBOE M3MyUeHne (M3TydeHne a0COMIOTHO YEPHOTO Tena). 3akoH cMmemenust Buna. 'umoresa [Inanka o kBaHTax.



@OTOHBL. DHEPTrHsl U UMITYJIbC (POTOHA.

dorordpdext. OnbiTel A. I'. CroneroBa. 3akonsl hoTodddekra. YpaBuenue DitHireitHa 115 hoToddpdekra. «KpacHas rpanumna» dpotodaddekra.

JlaBnenne cBera (B 4aCTHOCTH, JIABJICHUE CBETa HAa aOCONIOTHO TOTJIOMIAIOIIYI0 M aOCOJIOTHO OTPaXKarollyto moBepxHOCTh). OmbiTel I1. H.
JleOeneBa.

BonnoBble cBoiictBa uactull. Bomusl ne bpoinsa. JyinHa BonHbl Ae bpoilns u pazMepbl 00acTu JIOKQIM3aLUUM JBUKYLIEHCS YacTHUILIBI.
KopnyckynspHo-BoiaHoBOH Ayanu3M. J{udpakius 31eKTpOHOB Ha KPUCTaJUIaX.

Crnenuduka n3mepenuit B Mukpomupe. CooTHomeHus: HeonpeaenéHuocTei I eiizendepra.

TexHuyeckue ycTpOHCTBA M TEXHOJOTMUYECKHUE MPOLECCHI: CIEKTPOMETP, (POTO3IEMEHT, (OTONATUHK, TYHHEJIBbHBIH MHUKPOCKOI, COJHEYHas
Oarapesi, CBETOIHO/I.

Hemoncmpayuu.

®oTo3PeKT Ha YCTAaHOBKE ¢ TUHKOBOU IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBELLIEHHOCTH.

CBeToquOI.

Conneunas Gatapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomaul, npaKmuxKym.

Wccnenosanue gporopesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pE3 CBETOAUO/ OT HAIIPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI TT0 UCCIIEIOBAHUIO CTpOoeHUs aToma. [lnanerapuas mozens aroma Pesepdopra.

IToctynats! bopa. M3nydyenue u noriomenue GoToOHOB MpH Nepexoe aToMa ¢ 0JTHOTO YPOBHS SHEPTUU Ha JPYTOM.

Bunel ciektpoB. CiekTp ypoBHEH 3HEprun aToMa BoA0po/a.

CrioHTaHHOE M BBIHYKJEHHOE M3ITyueHHue caera. Jlasep.

TexHnueckue ycTpoiicTBa U TEXHOJIOTHYECKHUE MPOIIECCHI: CIIEKTPaIbHBIN aHau3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.

Habntoienne nuHelyaThIX CIIEKTPOB.

YCTpoUCTBO U IEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHULL.

Onpenenenne JJIMHBI BOJIHBI JTa3€PHOTO U3ITYYESHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

Hab6mronenne nuHeHyaToro crekTpa.



HccnenoBanue CekTpa pa3peskeHHOI0 aTOMapHOTo BOJIOPO/Ia M M3MEPEHUE MTOCTOsSHHON Punbepra.

Tema 3. Duzuka amomHo20 A0PaA U INEMEHMAPHBIX YACHIUY,

Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apsan supa. MaccoBoe uncino sipa. M3oromnsl.

PannoaktuBHOCTH. Anb(a-pacna. IIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaa. ['amma-usydeHue.

3aKOH paJiMOaKTUBHOIO pacnaja. PangnoakTuBHble n30TONbI B pupoze. CBONCTBA MOHU3UPYIOIIErO U3IyyeHUs. BiusHue paguoakTUBHOCTH Ha
XKUBbIe opranu3Mel. EctecTBeHHbI (oH nznmyuenus. JJozumerpus.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macch spa.

Snepusie peakuuu. [lenenue u cuntes anep. Saepusie peaktopsl. [IpoOnembl ynpaBiseMoro TepMOSIEPHOrO CUHTE3a. DKOJIOTMUECKUE aCTIeKThI
pa3BUTHUS JIEPHON SHEPIETUKH.

Meroabl perucTpaluuy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHUL.

@dyHaamMeHTanbHble B3auMojelcTBUdA. bapronsl, Me30Hbl U jentoHsl. [IpencraBnenne o CranmapTHoi monenu. KBapk-ritooHHass MOAEb
aJpOHOB.

®dusuka 3a npenenamu CrannaptHoi mojenu. TéMHas MaTepust U TEMHas SHEPIHsL.

EnunctBo uznueckoil KapTUHBI MUpAa.

TexHuueckue ycTpoNCTBa U TEXHOJOTMYECKUE MPOLECCHL: JTO03UMETP, KaMmepa BHilbCOHA, IEPHBIA PEAKTOP, TEPMOSAECPHBIA PEAKTOP, aTOMHA
60oM0a, MarHUTHO-PE30HAHCHAsA TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTOorpadusim).

HccnenoBanue paainoakTUBHOTO (hOHA C UCIIOJIB30BAaHUEM JI03UMETPA.

W3yuenue noriomeHus: 6eTa-4yacTULl aTFOMUHHEM.

Pa3nea 8. DiieMeHTHI ACTPOHOMMY U ACTPO(PU3UKH.

Otansl pa3BUTUS acTpoHOMHH. [IpUKiIagHOE M MHPOBO33pEHUYECKOE 3HAUEHHE aCTPOHOMHUU. [IpUMEHHMOCTh 3aKOHOB (PM3MKH JJIs1 OOBSICHEHUS
MIPUPOIBI KOCMHUUECKHUX OOBEKTOB.

MeTobl acTpOHOMHUYECKUX HccieoBaHuil. COBpeMeHHbIE ONTHUYECKHE TEIECKOIbI, paloTeNeCKOIbl, BHEATMOC(hEpHas aCTPOHOMUSI.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/bl, INIAHETHI, UX BUJUMOE ABHKCHHUE.

Conneunas cucrema.

Connue. Conneuynas aktuBHOCTb. McTounuk sHeprun ComnHia U 3BE37.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J(narpamma «CreKTpabHbINA KJIACC — CBETUMOCTBY. 3BE3/IbI IJIaBHOM MOCIE0BATEIBHOCTH. 3aBUCUMOCTb
«Macca — CBETUMOCTB) Ul 3BE3]1 IVIaBHOMW IOCIIEOBATEIbHOCTU. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHBIE NPEACTABIEHUS O IPOUCXOXKIECHUU U
spoJrrorni CoTHIIA B 3BE3]. DTAIThl JKU3HU 3BE3.

Mneunsiii [1yTs — Hama I'anaktuka. [lonoxxenue u nprxenne Connua B ['anaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. YEpHBIE BIPHI
B JIpax TaJaKkTUK.



Bcenennas. Pacmpenne Beenennoit. 3akon Xa66ua. Pazberanue ranakruk. Teopust bonbiioro B3peiBa. PennkroBoe uzinydeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus.

HaGntonenust 3BE3qHOrO0 HebOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX NPUIOKEHUN JUISL ONPENENICHUS TO0JI0KEHUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CeBEepHOIro NOJYIIAPHS U SIPKHUE 3BE3/IbI.

Habmronenus B reneckon JIyHbI, IUTaHET, TYMaHHOCTEH U 3BE3THBIX CKOTUICHUIA.

Du3nyecKuii MPaKTHKYM.

Crioco0b1 m3MepeHus: (PU3MYECKMX BEIMYMH C HWCIOJIB30BAHMEM aHAJOTOBBIX M IH(POBBIX H3MEPHUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX
JATYUKOBBIX CUCTEM. AGCOIIOTHBIE U OTHOCUTEIIbHBIE MOIPEIIHOCTH U3MepeHuil pusnueckux BennyuH. OLeHKa rpaHUIl HOTPEeIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUN, UCCIIEIOBAHHNA 3aBUCUMOCTEH (PU3MYECKUX BEIHMYWH, POBEPKA MPEIOKEHHBIX THITOTE3 (BBIOOp M3 padoT,
OIMCAHHBIX B TEMAaTUUECKUX pa3jenax «YUeHUUECKUH 3KCIIEpUMEHT, 1a00paTopHble paboThl, IPAKTUKYM).

O0o0maroniee noBTOpeHue.

O06o01ieHne U cucTeMaTH3alMs CoAepPKaHus pas3iesioB Kypeca «MexaHukay, «MosekynsapHas pU3uKa U TEpMOJUHAMUKAY, « DIEKTPOIUHAMUKAY,
«Konebanus n BoaHB, «OCHOBHI CIIEIIMATILHON TEOPUU OTHOCUTEIBHOCTHY, «KBaHTOBasK GU3NKay», «DIEMEHTHI aCTPOHOMHUHU U aCTPOPHUIUKIY.

Ponp ¢u3uku U acTpOHOMHHM B SKOHOMMYECKOH, TEXHOJOIMUECKOU, COLMAIbHOW U 3THUECKOW cepax AeaTelNbHOCTH 4eloBeKa, pojb U MECTO
(U3HUKHN ¥ aCTPOHOMHUH B COBPEMEHHOW HAayYHOUM KapTHHE MUPA, 3HAYEHUE ONUCATENBbHOM, CHCTEMaTU3UPYIOLIeH, 00bSICHUTEIBHON U MPOrHOCTUYECKOM
¢byHkuui ¢u3nUeckoil TeopuH, posib (U3NYECKoil Teopuu B (HOPMUPOBAHMM NPEJCTAaBICHUH O (PU3NYECKOM KapTUHE MHUpPA, MeCTO (hU3MYecKoin
KapTUHBI MUpPa B 00ILIEM PsIJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJICTABICHUN O IPUPOJIE.

MesknpeamMeTHbie CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce ocymiecTBisercs ¢ Y4ETOM COAEP’KATEIbHBIX MEXIPEIMETHBIX CBsI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Meosicnpeomemnole noHAmMuUA, CEA3AHHbBIE C U3YUEHUEM MEMOO08 HAYYHO20 NO3HAHUA: SBICHHE, HAy4HbIM (hakT, rumnoresa, pusnyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HaOJIOJIeHHEe, SKCIIEPUMEHT, MOJEINPOBAHNE, MOJIENb, U3MEPEHHUE, TIOTPEIIHOCTH U3MEPEHUH, U3MEpUTENIbHBIE PUOOPHI,
nudposas mabopaTopus.

Mamemamuka: pelnieHue CcucTeMbl ypaBHeHHH. Tpuronomerpuueckue (QyHKIMH: CHHYC, KOCHHYC, TAaHTEHC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOpbI M MX NPOEKIMH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOpOB. IIpom3BO/IHBIE 3JIEMEHTAPHBIX (DYHKIHUIL.
[Ipu3naku nmo1o0us TPeyroabHUKOB, ONPEIeIeHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

Buonozus: >nexTpuyeckue sIBICHUS B AKHUBON MPUPOJE, KojeOaTeNbHbIe IBI)KEHUS B )KUBOW MPHUPOJIE, SKOJIOTMYECKHE PUCKHU MTPU NMPOU3BOCTBE
ANEKTPOIHEPIHH, JIEKTPOMArHUTHOE 3arpsi3HEHUE OKpY)Karolleld cpeibl, yIbTpa3ByKoOBasi IMAarHOCTUKA B MEAMIIMHE, ONTHYECKHE SBJICHUS B KU BOM
IIPUPOJIE.



Xumua: CTpoeHHE AaTOMOB M MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeJl, MEXaHW3Mbl 0Opa3oBaHUs KPUCTALIMYECKOW PEIIETKH,
CHEKTPAJIbHBIN aHAIN3.

T'eozpaghus: marHuTHBIC TIONIFOCA 3EMITH, 3AJIEKH MAarHUTHBIX Py, POTOCHEMKA 3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpuMeHEHNUE MMOCTOSIHHBIX MarHWTOB, 3JIEKTPOMATrHUTOB, YJIEKTPOABUTaTeNh SIKOOU, reHepaTop MEPEeMEHHOI0 TOKa, MHIYKIIMOHHAs
1eYb, JJUHUU JIEKTPOIepead, IeKTPOIBUTATEINb, Paap, PAIUONPUEMHUK, TEICBU30p, aHTeHHa, Tenedon, CBY-neub, ynpTpa3ByKoBasi IUarHOCTHUKA B
TEXHHUKE, MPOCKIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapes, CIyTHUKOBbIE MPUEMHUKH, SJEpHAs SHEPreTHKa U JKOJIOTHYECKHE
aCIEKTHI €€ pa3BUTHA.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®UBUKE HA YPOBHE CPEJIHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOro mnpeamera «PHU3MKa» JODKHBI OTpakaTh TOTOBHOCTh U CHOCOOHOCTh OOYyYaromuxcs
PYKOBOJICTBOBAThHCS CHOPMHUPOBAHHONW BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINMH, MO3UTUBHBIX BHYTPEHHUX YOCKIICHU U,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSAM POCCHIICKOIO OOIIECTBa, pPACIIMPEHUE MXU3HEHHOTO OMNbITa M OIbITa JAEATE]IbHOCTH B Ipolecce
peanu3anuy OCHOBHBIX HAIlPaBJICHUN BOCIIMTATEIbHON IE€ATEIBHOCTH, B TOM YUCIIE B YACTH:

IPaKIAHCKOI0 BOCIIUTAHUA:

c(OPMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIMU 00yUaIOLIErocsi Kak aKTUBHOTO U OTBETCTBEHHOT'O UJIeHa POCCUNCKOro OOIIeCTBa;
MPUHATHE TPAJIULMOHHBIX 00IEUYETIOBEUECKUX TYMaHUCTUYECKUX U IEMOKPAaTHYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B HHTEpecax TIpa)KAaHCKOro oOIIecTBa, ydyacTBOBaTb B CaMOYIpPABJIIEHHH B 00pa3oBaTEbHOMN
OpraHu3aluy;

YMEHHE B3aHMO/ICHCTBOBATH C COLIMATHLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C MX (YHKIUSMU U Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH.

NATPUOTHYECKOr0 BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSIM POCCUHCKUX YYEHBIX B 001aCTH (PU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,



CIOCOOHOCTH OLEHUBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIEC PELICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE
B JICSITENIBHOCTU YYEHOTO;

OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUMBOTO OYyAyIIEro.

3CTETHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOUYAsi SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYILEro (PU3NIECKOM HayKe.

TPY/AOBOI0 BOCIIUTAHMA:

MHTEpEC K pa3inyHbIM chepaM npodeccuoHaNbHOM AEATENbHOCTH, B TOM YHCIE CBSI3aHHBIM C (PU3UKONW M TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIHI
BbIOOp Oynyiieil npodeccuu U peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO 1 caMO0OPa30BaHUIO B 00JIACTH (DU3UKH HA MPOTSKEHUU BCEU YKHU3HH.

IK0JIOTHYECKOr0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTH IKOJIOTHYECKON KYIbTYPHI, OCO3HAHUE III00ATBHOTO XapaKTepa IKOJIOTHIECKUX MPooIiem;

IJJAHUPOBAHUE U OCYILECTBICHUE IEUCTBUI B OKPYXKAIOILIEH Cpele HA OCHOBE 3HAHMS LIEJIEW YCTOMYHUBOTO pa3BUTHUS YEJIOBEUECTBA;

paciiipeHye OnbITa AESITEIbHOCTH IKOJIOTMYECKOM HAIIpaBIEHHOCTH Ha OCHOBE UMEIOLINXCS 3HAHUHU 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3MUECKON HAYKH;

OCO3HaHME LIEHHOCTH HAyYHOW JeATeNbHOCTH, TOTOBHOCTh B IIpolLleCCe M3Y4YEHHs (PU3MKH OCYHIECTBIATh NPOEKTHYIO M HCCIEI0BATEIbCKYIO
JesTeIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC el CTBUS

Ba3oBble Joruyeckue aeiicrBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh NMPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

OTIPEAEIATD LN AEITENbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH pelIeHUs] MPOOIEMbI C YUETOM aHATIN3a UMEIOUINXCS MaTepUaIbHbIX U HEMaTEpPUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUI 1€ATEIbHOCTH;
KOOPJIMHHUPOBATH U BBIMOJIHATH PAa0OTY B YCIOBUAX PEaIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX Tpo0eM.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

BJIaJIeTh HAYYHON TEPMHUHOJIOTHEH, KIIIOYEBBIMH MTOHATUSMHU U METOJaMU (PU3NYECKOI HayKH;



BJIaACTh HAaBbIKaAMH y‘-IGGHO—I/ICCJIe[[OBaTeJIBCKOﬁ u HpOCKTHOI;'I ACATCIIBbHOCTHU B o0JacTu (bH3PIKPI, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY
MOUCKY METOJIOB PEIICHHs 3a/1a4 (PU3NYECKOTO COACPIKaHUs, IPUMEHEHHIO Pa3IMYHbIX METO0B MTO3HAHUS;

BJIaJIeTh BUJAMM JEATEIbHOCTH IO IOJYYEHHIO HOBOI'O 3HAHMs, €ro MHTEepIpeTaluH, IpeoOpa3oBaHUI0 M NPUMEHEHHMIO B Pa3jIMYHbIX Y4EOHBIX
CUTYyallUsX, B TOM YHUCJIE IIPU CO3/1aHUH Y4EOHBIX IPOEKTOB B 00JIaCTH (DPUBUKH;

BBIABJIATh MPUYMHHO-CJICACTBCHHBIC CBA3U W AKTYAJIM3UPOBATH 3a/lavy, BBIABUIaTh THIIOTC3Y eé PCIICHMA, HAXOAUTh apTYMCHTBI IJId HOKAa3aTCIbCTBA
CBOUX YTBEPXKACHMH, 3a7aBaTh IapaMETPbl U KPUTEPUU PELLECHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XO/€ PELICHUs 337aull pe3yabTaTbl, KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBHUSX;

CTaBUTH M (POPMYITUpPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOM NEATEILHOCTH, B TOM YHCIIE IPU U3yYeHUN QUUKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTD 3HAHUS 110 (PU3MKE B IPAKTUYECKYIO 00JIACTh )KU3HEACIATEIbHOCTH;

yYMEeTbh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBBIE UJEH, PEAIaraTb OpUrHHaIbHbIE TOJXOAbI U PELLICHHUS;

CTaBUTh MPOOJIEMBI U 3aa4UH, JOMYCKAIOLIUE albTePHATUBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BJIAZICTh HABBIKAMU IIOJIYYCHHA I/IH(i)OpMaHI/II/I (1)I/ISI/I‘~ICCKOFO COACpIKaHNUA U3 HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATH ITOUCK,
aHaJIM3, CHCTEMATU3alMI0 U HHTEPIpEeTalrio HHPOPMALIMU Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH WH(OPMAIIHH;

HCIIOJIB30BAaTh CPCACTBA I/IH(l)OpMaIII/IOHHI)IX 1 KOMMYHUKAIIWMOHHBIX TEXHOJIOTHH B PCIICHMHN KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX
3aad ¢ COOJIOJICHHEM TpeOOBAaHMI SPrOHOMHKH, TEXHWKH O€30MACHOCTH, TMTHEHBI, PecypcocOepekeHHs, MPABOBBIX W ATHYECKHMX HOPM, HOPM
MH(POPMALMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOr0 COJEP)KAaHUA B pa3IMuHbIX (opMarax ¢ y4y€TOM Ha3Ha4YeHUs MHQOpMAIMM U LEJNEeBOM ayJUTOpPUH, BBIOMpas
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aI1H.

KoMMyHuUKaTHBHBbIE yHHBepcalbHble y4eOHbIe qelicTBUA:

OCYIIECTBIISITH OOIIEHUE Ha YpOKaX (PM3UKH U BO BHE-YPOUHOU IS TEITHHOCTH;

pacro3HaBaTh MPEAIIOCBUIKA KOH(i)J'II/IKTHI)IX CI/ITyaHI/Iﬁ U CMATYaTh KOH(l)J'II/IKTI)I;

Pa3BEPHYTO M JOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIh30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHUBUIYaJIbHON paboTHI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI C yU€TOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 WJieHa KOJJICKTHBA,

IPUHUMATh LIE€IM COBMECTHOM JeATeNbHOCTH, OPraHU30BbIBaTb U KOOPAMHUPOBATH JAEHUCTBHS MO €€ JOCTHKEHMIO: COCTaBIATH IUIAH JACHCTBHIA,
pacrpenenaTh poJid ¢ yu€TOM MHEHUH yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;



OIICHUBATh KAYECTBO CBOETO BKJIA/Ia U KAXKJIOTO yUYACTHUKA KOMAH/IBI B OOIIUN Pe3yabTaT M0 pa3pad0TaHHBIM KPUTEPHUSIM;

npesiaraTh HOBbIC IPOEKTHI, OIICHUBATH UJIEH C MMO3UIIUU HOBH3HBI, OPUTUHATBHOCTH, MPAKTUICCKON 3HAUMMOCTH;

OCYIIECTBIISTh TIO3UTHBHOE CTPATETUUYECKOE IMOBEJICHUE B PA3JIMYHBIX CUTYAIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHHUE, OBITh MHUITUATHBHBIM.
PeryisiTuBHbIE YHHBepPCAJIbLHBIE YUeOHbIE JIeiicTBUS

Camoopranuszaums:

CaMOCTOSITEIILHO OCYIIECTBIISITh MMO3HABATEIBHYIO JACSITEILHOCTh B 00JACTH (PH3UKU U aCTPOHOMUHM, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH
COOCTBEHHBIE 3a/]a4H;

CaMOCTOSITENIFHO COCTABJISITH IJIaH PEHICHUsS Pacu€THBIX M KaueCTBEHHBIX 3aJ1ad, IUIaH BBIMOJIHEHHS MPAKTUYECKOW pabOThl C Yy4ETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAIIOUTECHUH;

JaBaTh OLEHKY HOBBIM CHUTYAIIHIM;

paciupsaTh paMKH y4eOHOTo MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MIPOSBICHUIO SPYAULIMH B 00J1aCTH (PU3UKU, TTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHTYAIlHsIM, BHOCUTH KOPPEKTUBHI B JICATEIBHOCTD, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIa/IETh HABBIKAMU TMO3HABATENHHOM pedIeKCHUH KaK OCO3HAHUS COBEPIIAeMbIX JIEHCTBUIN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUIA;
MCIOJIb30BaTh MPUEMBI peIeKCUH TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

yYMETb OIICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUs M0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MIPH aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MIPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MIPHU aHAIHU3E PE3yIbTaTOB AITEIbHOCTH;

MPU3HABATH CBOE MIPABO U MIPABO JAPYTUX HA OMIHOKH.

B mporecce mocTmkeHUsT TMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI 10 (M3UKE NJIsT YPOBHS CpEIHEro oOIero oOpa3oBaHUs Y 00YYaIOIIUXC s
COBEPIICHCTBYETCS SMOIIMOHATBHBIN WHTEIJIEKT, MPEATNOIaralonii cOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIFOYAIOMIETO CIIOCOOHOCTh TOHMMATh CBOE SMOIIMOHAJIBHOE COCTOSIHHWE, BHJICTh HAIPABJICHHUS Pa3BUTHS COOCTBEHHOM
SMOILIMOHANBHOM Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPHUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJAEHHE, CIIOCOOHOCTH aTanmTHPOBATHCS K
HMOIIMOHAIBHBIM U3MEHEHUSM H MPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKJIFOYAONICH CTPEMJICHUE K JIOCTIIKEHUIO IEIH M YCIeXy, ONTHUMU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBAThH, UCXOMIS W3
CBOHUX BO3MOJKHOCTEIH;



AMIATHH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIMOHAIBHOE COCTOSIHHE IPYTHX, YIYUTHIBATh €r0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

COITMAJILHBIX HAaBBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C APYTUMH JIFOJbMH, 3a00TUTHCS, MPOSBISATh HHTEPEC U pa3peliaTh
KOH(JIMKTHI.

[NPEAMETHBIE PE3VIJIBTATHI

K koniy o0yuenus B 10 knacce npeaMeTHbIE Pe3yIbTaThl HA YTITYOJIEHHOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00yUYAIOIINXCSI YMEHHU:
IIOHUMAaTh POJIb (U3UKU B SKOHOMHYECKON, TEXHOJOTHYECKOM, 3KOJIOIMYECKOM, COLMANbHOM U ITHUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POoib U
MecTO (U3UKU B COBPEMEHHOM HayyHOW KapTHHE MHpa, 3HAUCHHE OMNMCATENIbHOW, CHCTEMAaTU3HPYIOLIEH, OOBSCHUTENbHOM M IMPOrHOCTUYECKON
GbyHKIMH (HU3NIECKON TEOPUN — MEXAHUKH, MOJICKYJIAPHON (PM3UKH U TEPMOJWHAMHKH, POJIb (PU3NIECKOI Teopru B (HOPMUPOBAHHUH MPEICTABICHUAN O
¢bu3nyeckoil kapTHHE MUPA;

pasnauyarh yCJIOBUS MPUMEHMMOCTH MoJiened (pU3NYECKUX TeI U IMPOLECCOB (SBJIEHUI): MHEpLUalbHAs cUCTeMa OTcuéTa, abCOJIIOTHO TBEPAOE TEJO,
MaTepuagbHas TOYKa, PAaBHOYCKOPCHHOE JBM)KCHHE, CBOOOJHOE IMaJieHUe, a0COMIOTHO ymnpyras nedopmarius, aOCOIIOTHO ynpyroe u abCOJIIOTHO
HEYIpyroe CTOJIKHOBEHHUS, MOJENU Ta3a, XUAKOCTH U TBEPIOro (KpUCTAJUIMYECKOrO) Tesla, WIealbHBIA ra3, TOYCUHBIH 3aps], OJHOPOIHOE
AIIEKTPUYECKOE TOJIE;

pa3nuyath yCJIOBHUS (TpaHMLbl, O0JACTH) NMPUMEHUMOCTH (PU3NYECKMX 3aKOHOB, MOHMMAaTh BCEOOIIMH XxapakTep (yHAAMEHTAIbHBIX 3aKOHOB H
OTrPaHUYEHHOCTD UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXaHMUYECKHE TPOIECCHl U SBJICHHS, UCIOJb3YyS OCHOBHBIE IOJOXEHHS U 3aKOHbl MEXAaHUKH (OTHOCHTEIBHOCTH
MEXaHUYECKOT0 JBM)KEHUS, (POpMyJIbl KHHEMATUKH PABHOYCKOPEHHOIO JIBUKEHMS, peoOpazoBanus ['amuies Ui CKOPOCTU U MEepeMeIleH s, 3aKOHbI
HeloToHa, mpuHLKI OTHOCHUTENbHOCTH ['anmumies, 3aKOH BCEMUPHOIO TSTOTEHMsS, 3aKOHbl COXPAaHEHHUS HMITYJIbCa U MEXaHWYECKOW PHEPIUH, CBS3b
palboThI CHIIBI C U3MEHEHHEM MEXaHHYECKOH SHEepruu, ycJIOBHsS paBHOBECHS TBEPJOro Tea), MPH 3TOM HCIOJIb30BaTh MaTEMaTHUYECKOE BhIpaKEHHE
3aKOHOB, YKa3bIBaTh YCJIOBUSI NMPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: NpeoOpa3oBaHuil ['ammiies, BTOpOro W TpeThero 3akoHOB HbrOTOHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCa U MEXAHUYECKON DHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBaTh M OOBSCHATH TEIUIOBBIE MPOILIECCHI U SBJIEHUS, HCNOIb3ys OCHOBHble NojokeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKH U
TEPMOJUHAMUKH (CBA3b JaBJICHUS HI€aIbHOTO Ta3a CO CpeAHe KMHETUYECKOW SHEepruel TEMIoBOro JBMKEHUS U KOHLEHTpaluel ero MOoJeKyJl, CBSI3b
TEMIIEPATYPHI BEIIECTBA CO CPEIHENH KMHETUYECKOW PHEPrHEN TEIIOBOTO JBMKEHUS €r0 YacTHll, CBSI3b JABJICHUS HACAIBHOIO ra3a ¢ KOHIIEHTpaluuen
MOJIEKYJI U €ro TeMmIeparypoll, ypaBHeHue MenneneeBa—KianelipoHa, mepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUS JHEPIHMH B TEIIOBBIX
mmpoueccax), HpU 3TOM HCIOJb30BaThb MAaTEMaTHMUECKOE BBIPA)KEHHME 3AaKOHOB, YyKa3blBaTh YCJIOBHS IPUMEHMMOCTH YypaBHEHUs MeHneneeBa—
Knaneiipona;



aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUYECKUE SIBJICHUS, HCIOJIb3YS OCHOBHBIE IIOJIOKEHMS M 3aKOHBl JJIEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOr0 3apsAna, 3akoH KysnoHa, MOTEHIMAIbHOCTh 3JEKTPOCTATUUECKOTO MOJIs, MPUHIMII CYNEPHO3ULUHN DJIEKTPUUECKUX IO0JEH, IPU 3TOM
YKa3blBas yCIIOBUS IIPUMEHUMOCTH 3aKkoHa KyioHa, a Takke MPAKTUYECKH BAYKHBIE COOTHOILIEHUS: 3aKOHbI OMa Ul ydacTKa LENH U Ul 3aMKHYTON
ANEKTPUYECKOM 11emH, 3akoH J[xoyns—Jlenma, npasuia Kupxroda, 3akonsr dapajes Ui d1EKTPOIH3a);

OIUCHIBAaTh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCHOJb3Yys BEIMUYUHBI: IIE€pEMELICHHE, CKOPOCTh, YCKOPEHHE, UMILYJIbC Tejla U CUCTEMbI Tel, CHJIa,
MOMEHT CHJIBI, IaBJI€HUE, IOTEHIIMAIbHAs SHEPrusi, KHHETUYECKasi SHEPrus, MEXaHUUECKasi SHeprusi, paboTa CUJIbl, LEHTPOCTPEMUTEIILHOE YCKOPEHHE,
CWJIa TSDKECTH, CWJIa YIPYIOCTH, CHJIa TPEHUS, MOIIHOCTb, SHEPIUsl B3aMMOAECHCTBUs Tesa ¢ 3eMiEN BONM3M €€ MOBEPXHOCTH, SHEPrus yHpyroi
neopManuy MpYXKHUHbBI, KOJIWYECTBO TEIUIOTHI, a0OCONIOTHAas TeMIleparypa Teia, padoTa B TEPMOAMHAMHUKE, BHYTPEHHsSI SHEpPrHsl HJEaJbHOIo
OJIHOATOMHOIO ra3a, paboTa HIealbHOTO ra3a, OTHOCUTENbHAs BIaXXHOCTh Bo3ayxa, KIIJ| uaeanbHOro TEmyioBOro ABUrATeNs; 3JIEKTPUUECKOE IIOJE,
HaIPsDKEHHOCTD IEKTPUYECKOrO IOJISA, HANPSHKEHHOCTH IOJI TOYEYHOTO 3aps/ia WM 3apsyKEHHOrO 11apa B BAKYyME U B JUIEKTPUKE, MOTEHIIHAAT
ANEKTPOCTATUYECKOT0 OIS, Pa3HOCTh MOTEHLUAIOB, AJIEKTPOABIDKYINAs CHUJIA, CHJIa TOKA, HANpsIyKEHUE, MOUIHOCTh TOKa, 3JIEKTPUYECKas EMKOCTh
IJIOCKOTO KOHJIEHCATOpa, CONPOTUBIICHUE yJacTKa LENH C IOCIEI0BAaTEIbHBIM U NIapAJUIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUs DIEKTPUYECKOTO
110JI1 KOHAEHCATopa;

OOBSICHATH OCOOEHHOCTH MPOTEKaHUs (PU3MUECKUX SIBJICHUM: MEXaHMYECKOE JBM)KEHUE, TEIJIOBOE JIBUKEHHUE YacTHUL] BEILECTBA, TEIIOBOE paBHOBECHE,
OpoyHOBCKOe JBHXEeHME, AU(Py3us, UcnapeHue, KUNEHHE M KOHACHCAIMs, IJIaBJIeHHME M KpUCTAJUIM3allus, HalpaBIEHHOCTh TeIUIoNepeaayn,
ANEKTpU3ALUS TeN, SKBUIOTEHIIMAILHOCTD TOBEPXHOCTHU 3aps’KEHHOTO TIPOBOJIHUKA;

IIPOBOJIUTH MCCIIEI0OBAHNE 3aBUCUMOCTH OJJHON (pr3nueckoi BEIMUUHBI OT JPYTOi C HCIOJIb30BAaHUEM MPSMBIX U3MEPEHH, IPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DMKCUPOBATh pPe3yJbTaThl MOJIYYEHHOW 3aBHCUMOCTH (DPU3MYECKMX BEIMYMH B BUJAE I'paUKOB C y4ETOM aOCONIIOTHBIX MOTrpEIIHOCTEH
M3MEpEeHUil, 1enaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIIEJOBAHMUS;

IIPOBOJIUTh KOCBEHHBbIE HM3MEpPEHMsI (PU3MUYECKMX BEJIWYMH, HPU 3TOM BBIOMpaTh ONTUMAIbHBIA METOJ W3MEPEHHs, OLEHHBAaTh a0CONIIOTHBIE U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOAMTH OIBITHI 1O MPOBEPKE MPEITOKEHHONW TMIOTE3bl: MIAHUPOBATH 3KCIEPUMEHT, COOMPATh 3KCIEPUMEHTANbHYIO YCTAaHOBKY, aHAJM3UPOBATh
IIOJIyYEHHBIE PE3YJIBTAThI U AEaTh BBIBOJ O CTATYCE NMPEAJIOKEHHOMN TUIIOTE3bI;

coOmofaTh mpaBuia O€30MacHOTO TpyAa MpU TPOBEIECHUU HCCIEIOBAaHMI B paMKax y4yeOHOro OSKCIEpPUMEHTa, NpakTUKyMa M y4eOHO-
MCCIIEIOBATENbCKON U MPOEKTHON ACSITENbHOCTH C UCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pemaTh pacu€THbIE 33/a4M C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM (PM3UUECKOM MOJENbI0: Ha OCHOBAaHMM aHAlIM3a YCIOBHS OOOCHOBBIBATH BHIOOP
¢u3nyeckoil Moseny, oTBeYaroulel TpeOOBaHUAM 3aJau, MPUMEHATh (OPMYIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIaThl (PU3UYECKUX TEOPHH MpHU
MCIOJIb30BAaHUN MaTEeMaTHYECKUX METOJOB PEUIeHHs 3ajad, MPOBOAUTH pacu€Thl HA OCHOBAaHMM MMEIOIIMXCS JaHHBIX, aHAIU3UPOBATh PE3YyIbTaThl U
KOPPEKTUPOBAaTh METO/IbI PEIIEHUS C YUETOM IOJIyYEHHBIX PE3YJIbTATOB;

pelaTh KadecTBEHHbIE 3a/lauM, TpeOyrollne NMPUMEHEHHUS 3HaHMM U3 pa3HbIX pa3fesioB Kypca (pU3MKM, a TakkKe WHTErpaluu 3HAHUW U3 JIPYrux
MIPEeIMETOB €CTECTBEHHO-HAYYHOr0 LMKJIA: BBICTPaMBaTh JOTMYECKYIO LEMOUYKY PACCYXACHHHM C Omopoil Ha M3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
¢buznveckue sBICHUS;



UCTOJIb30BAaTh TEOPETHUYECKHE 3HAHMS JIsi OOBSCHEHHS OCHOBHBIX INPHHLIMIOB DPAa0OThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX IIPOLIECCOB;

IPUBOANUTH IPUMEPBI BKJIaJa POCCUICKUX M 3apyOekHbIX YyUEHBIX-(QU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAIOLIEr0 MUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN;

aHAJIM3UPOBATh W OLIEHUBATH MOCJEICTBUS OBITOBOM M IMPOM3BOACTBEHHON NEATEILHOCTH YEIOBEKAa, CBA3AHHOW C (PU3NYECKUMH IPOLECCaMH, C
MO3UIMK KOJIOTUYECKON O€301MacHOCTH, MPEJCTABICHUN O pallMOHAIBFHOM IMPHUPOJIONOIB30BAHUM, a TAKXKE Pa3yMHOM HCIIOJIB30BAaHUU JIOCTHKECHU I
HAyKU U TEXHOJIOTUH /IS JaIbHEHIIEro pa3BUTHUS YeJI0BEUYECKOro 00IIecTBa;

NPUMEHSTh Ppa3IMYHbIe CIOCOOBI PaboThl ¢ WHpOpMaIerd (U3UYECKOTO COJACpKAHUS C MCIONIB30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH, MIPH STOM HCIIOJIb30BaTh COBPEMEHHbBIE HH()OPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOMCKA, IepepadOTKU U MPEABSIBICHUST yIeOHOW U HAaydHO-
HOMYJISAPHON MHPOPMALIMU, CTPYKTYPUPOBaHUS U UHTEPIIPETAllMM MHPOPMALUH, TOJYyY€HHON U3 pa3IMYHbIX UCTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATh
MoJTy4aeMyro HH(pOpMaIUIo 1 OIIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIINXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a UCTOYHHUKA HHPOPMALIIH;
IPOSIBJISITh OpPraHU3allMOHHbIE U MO3HABATeNbHbIE YMEHUSI CaMOCTOATEIbHOIO NPUOOPETEHUs] HOBBIX 3HAHUM B MPOLIECCE BBIIOJIHEHUS MPOEKTHBIX U
y4eOHO-HMCCIIEeI0BATENBCKIX padoT;

paboTaTh B IpyIIe ¢ UCHOJHEHHEM DPA3JIMYHBIX COLMANbHBIX POJIEH, IUIAHUPOBaTh PAaOOTy IPYMIIbI, PAllMOHAIBHO paclpeneisTh JIesTeIbHOCTh B
HECTaHJAPTHBIX CUTYalMUsX, aJeKBaTHO OLIEHUBATh BKJIA/ KaX/I0T0 U3 YYACTHUKOB I'PYIIIBI B pEIlIEHUE paccMaTprUBaeMoil Ipo0IeMbl;

MPOSBIIATH MOTHUBALIMIO K OynyIiel npodeccuoHanbHOM NeATENbHOCTH 10 CIIENHATbHOCTAM (PU3UKO-TEXHUYECKOTO TPOdUIIs.

K koH1y o6yuenus B 11 knacce npeIMeTHbIE Pe3y/IbTaThl Ha YIIyO0JIEHHOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUaIOMIUXCSl YMEHUH:
MOHUMATh POJIb (PU3UKU B IKOHOMHUYECKOM, TEXHOJOTUYECKOW, COI[MAIbHOM M ATHYECKON cdepax NesTeNbHOCTH YelIOBEKa, POjb U MECTO (GU3UKU B
COBPEMEHHOM HAay4yHON KapTHHE MHUPA, pOJIb ACTPOHOMHUHU B IIPAKTHYECKON JIEATEIBHOCTH YEJIOBEKA M JaJIbHEHIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
3Ha4YeHHE OINHUCATENIbHON, CHCTEMAaTU3UPYIOLIe, OOBACHUTEIbHON M NPOTHOCTHUECKOM (YHKIUN (HU3NUECKO Teopuu — 3IIEKTPOAMHAMUKH,
CHElMaIbHOM TEOpUU OTHOCUTEIbHOCTH, KBAaHTOBOW (DM3MKH, pojb (hr3HUecKoil Teopuu B (OPMUPOBAHUU MPEJCTaBICHUN O (PU3MUECKON KapTHHE
MHpa, MECTO (PU3UYECKON KapTUHBI MHpa B 0OIIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABICHUN O IPUPOE;

pa3nauyath yCIOBUS MPUMEHUMOCTH MojeNel (pU3NYecKuX Tell U MPOLECCOB (SBJIEHUI): OHOPOIHOE IEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE IOJI,
rapMOHHYECKHE KOJeOaHUs, MaTeMaTHUYeCKUH MAasTHUK, HJI€albHBIA MPYKUHHBIA MasSTHUK, FAPMOHMYECKHUE BOJHBI, UACATbHBIA KoJeOaTeabHbIN
KOHTYp, TOHKasl JIMH3a, MOZEJIEH aTOMa, aTOMHOTO sJIpa U KBAHTOBOM MOJIEJIN CBETA;

paznuyaTh ycloBHUs (TPaHUIBI, O0JACTH) MPUMEHUMOCTH (PU3NUYECKHX 3aKOHOB, MOHUMATh BCEOOIIMHA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATDH HIEKTPOMArHUTHBIE MPOLIECCHI U SIBICHUS, UCIIOIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI 3JIEKTPOJUHAMUKU U CIIEIUATBHOM
TEOPUN OTHOCHUTEIBHOCTHU (3aKOH COXPaHEHUs 3JIEKTPUYECKOro 3apsaa, cuina Amiepa, cuia JlopeHna, 3aK0H 2JIEKTPOMarHuTHOW MHAYKIIMH, TIPaBUIIO
Jlenna, cBs3p DJIC caMOMHAYKLIMH B 3J€MEHTE 3JIEKTPUYECKOM LEeNH CO CKOPOCTbI0 M3MEHEHHUS CHJIbl TOKa, MOCTYJaThl CIENHaIbHOW TEeopuu
OTHOCHUTENILHOCTH DWHINTEHHA);



aHAJM3UPOBATh U OOBSICHATH KBAHTOBBIC MTPOLIECCHI U SBJICHHS, HCIIOIB3YS MOJIOKEHUS KBAHTOBOM (pu3uku (ypaBHEHHE DifHIITelHA 1715 poToddhdexTa,
NEPBBIA U BTOPOil mocTynatel bopa, mpuHIUNI COOTHOMIEHHS HeonpeaenEHHocTel [ elizendepra, 3akoHbl COXpaHEHHS 3apsA0BOTO M MaCCOBOTO YHCENT U
SHEPIUU B SJICPHBIX PEAKIUIX, 3aKOH PAIMOAKTUBHOTO PAcIiaia);

OIMCHIBAThH (PU3MUYECKHUE MPOLECCH U SIBICHUS, UCTIONb3YS BEIMUMHBI: HAMPSDKEHHOCTH AJIEKTPUUYECKOTO TOJISA, MOTEHIIHAI 3JIEKTPOCTATUYECKOTrO MOJIs,
Pa3HOCTh MOTEHIIMAJIOB, AIIEKTPOABIDKYIIAs CHJIa, HHIYKIIUS MAarHUTHOTO I10JIsI, MATHUTHBIN TIOTOK, cHiia AMIIEpa, MHAYKTHBHOCTb, 3JIEKTPOIBUKYIIAs
CHJIa CAMOWHIYKIIUHM, SHEPrusi MAarHUTHOTO IIOJIsI MPOBOJHUKA C TOKOM, PEISTUBUCTCKHHA HMMITYJIbC, TIOJHAs SHEPTHUs, DHEPTUs IOKOS CBOOOIHOI
YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsial SApa, SHEPTHS CBS3H SPa;

OOBSICHATH OCOOCHHOCTH TPOTEKaHUs (DU3MYCCKUX SIBJICHUW: AJIEKTPOMArHWUTHAas HMHIYKIWS, CAMOWHIYKIIHMS, PE30HAHC, WHTEP(EpPECHIUs BOJIH,
nudpakiys, IUCHepcus, MOJHOE BHYTpEHHee oTpaxkeHue, ¢oroanekrpuueckuii sdpdext (porosddext), anbda- u Oera-pacmansl saep, ramMma-
U3Iy4YeHue siep, Gu3ndeckue MPUHIMIBI CIIEKTPATHHOTO aHaIM3a U pabOTHI JIazepa;

OIIPEIENIATH HAMPaBJICHUE WHAYKIIMY MArHUTHOTO TIOJISl IIPOBOJIHUKA C TOKOM, CHIIBI AMriepa u cuiibl JIopeHIa;

CTPOUTH U300paXKECHHE, CO37]aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM JIMH30#, U PaCCUUTHIBATh €r0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIOJIArAOIINE ACTPOHOMHYECKUE TIOHATHS, TEOPUHU U 3aKOHBI JUIS aHAIN3a U O0BSACHEHHUS (PH3UUECKUX MPOLECCOB, TPOUCXOISAIINX B
3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXKTAJTAKTHIECKOH cpeJie; IBMKECHUST HeOSCHBIX TelI, 3BOIONNY 3BE3] 1 BeenenHoii;

MIPOBOJIUTHh HCCIICIOBAHUE 3aBHCUMOCTEH (DU3MYECKMX BEIUYMH C HWCIOJIB30BAHUEM IMPSIMBIX H3MEPEHHH, NPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKcupoBaTh pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3MUYECKUX BEIMYUH B BHUJE I'papUKOB ¢ Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEepeHHid,
JIeTIaTh BEIBOJIBI TIO PE3YJIbTaTaM HUCCIICIOBaHUS;

IIPOBOJIUTh KOCBEHHBIE HM3MEpPEHMs (PU3MUYECKMX BEJIWYMH, HPU 3TOM BBIOMpAaTh ONTUMAIbHBIA METOJ M3MEPEHHs, OLEHHBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHUIA;

MPOBOJIUTH OIBITHI TI0 MPOBEPKE MPENIOKEHHON THIOTE3bI: IJIAHUPOBATH HKCIEPUMEHT, COOMPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAIM3UPOBATH
MOJTyYCHHBIE PE3YJIbTATHI U JIEATh BBIBOJ O CTaTyCe MPEI0KEHHOM THITOTE3HI;

OIUCBIBATh METO/IbI OJYYEHHS HAYYHBIX aCTPOHOMMUYECKUX 3HAHMIA;

coOmogaTh MpaBwia O€30MacHOTO TpyJda INpU MPOBEACHUH HCCIEIOBAaHMH B paMKax y4yeOHOro »SKCIEepUMEHTa, MpakTHKymMa M y4yeOHo-
MCCIIEI0BATEIBCKON U MPOEKTHOM JESITEIbHOCTH C UCIIOIB30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U JIaOOPaTOPHOTo 000PyI0BaHMUS;

pemarh pacy€THBIC 33aJaud C SBHO 3aJJaHHOW M HESBHO 3aJaHHOW (PM3MYECKON MOMEBhIO: Ha OCHOBAaHHWH aHAM3a YCIIOBHS BBHIOMPATh (U3NYECKHE
MOJIEJNIM, OTBevarolre TpeOOBaHUAM 3a/1a4M, IPUMEHATH (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U MOCTYNAThl (PU3NUECKUX TEOPHH MPHU U CIOIb30BaHUH
MaTeMaTHYECKUX METOJIOB PEIICHHUs 3ajad, MPOBOJUThH Pacu€Thl HA OCHOBAaHMH UMEIOIINXCS JaHHBIX, aHAIN3UPOBATh PE3yIbTaThl U KOPPEKTHPOBATH
METO/bI PEIICHUS C YUETOM MOTYYEHHBIX PE3yIbTaTOB,;

pemarh KadecTBEHHBIE 3aJaud, TPeOyIoUIre MPUMEHEHUs 3HAaHWW W3 Pa3HBIX Pa3/IeloB Kypca (HU3UKH, a TakKe WHTETPAlli 3HAHWH U3 IPYTruX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BHICTPAWBAThH JIOTHUECKYIO IETIOUKY PACCYKIEHHH C OIMOpOil Ha M3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢buznveckue sBICHUS;



UCTOJIb30BAaTh TEOPETHUYECKHE 3HAHHS JIsi OOBSCHEHHS OCHOBHBIX NPUHIMIIOB PabOThI M3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKHX YCTPOWUCTB MU
TEXHOJIOTUYECKUX IIPOLIECCOB;

IPUBOANUTH IPUMEPHI BKJIAZAa POCCUICKUX U 3apyOeXHbIX yUEHBIX-(QU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN;

aHAJTM3UPOBATh W OLIEHUBATH MOCIEICTBUS OBITOBOM M NPOM3BOACTBEHHON JEATEIBHOCTH YEIOBEKAa, CBA3AHHOW C (PU3NYECKUMHU IPOLIECCAMHU, C
MO3UIMK KOJIOTUYECKON O€301MacHOCTH, MPEJCTABICHUN O pallMOHAIFHOM MPHUPOJIONOIB30BAHUH, a TAKXKE Pa3yMHOM HCIIOJIB30BAaHUU JIOCTHKCHU I
HAyK{ U TEXHOJIOTMH JJIs JabHEHIIEro pa3BUTHUS YeI0BEYECKOro 00IIecTBa;

OPUMEHSTh Ppa3IMYHbIe CIOCOOBI PabOTH ¢ WHpopManuel (U3NIECKOTO COACP)KAaHUS C HCIOJIB30BAaHHEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTUH, IIPH STOM HCIIOJIb30BaTh COBPEMEHHbIC WH()OPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, MepepaboTKH U NpeabiBICHUS Yy4eOHON U HAy4YHO-
HOMYJSAPHON MHPOPMALIMK, CTPYKTYPUPOBaHUS U UHTEpIIPETAalMi UH(OPMAIMH, TOJTYYSHHON U3 Pa3IMYHbIX HCTOYHHUKOB, KDUTUYECKHU aHAIU3UPOBATh
MoJTy4aeMyro HH(OpMAIUIO 1 OIIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOUINXCS 3HAHUM, TAK U HAa OCHOBE aHAJIM3a UCTOYHHUKA WH(OPMAIIHUH;
IPOSIBJISITh OPraHU3allMOHHbIE U MO3HABATeNIbHbIE YMEHUS CaMOCTOSATENILHOTO MPUOOPETEHHUs HOBBIX 3HAHUM B IpOIecCe BBIMOJIHEHUS NPOEKTHBIX U
y4eOHO-HCCIIEeI0BATENBCKIX PadoT;

pa0oTaTh B IrpylIe ¢ UCHOJHEHHEM DPA3JIMYHbIX COLMAIBHBIX POJIEH, MIAaHUPOBAaTh PabOTy TPYHIIBI, PALMOHAIBHO PACHpPEAENATh AEATEIbHOCTh B
HECTaHJAPTHBIX CUTYalMsX, aJIeKBATHO OLEHUBATh BKJIAJl KQXKJI0TO U3 YYACTHUKOB IPYIIIBI B pEIlIEHUE pacCMaTpUBAaeMOM MPOOIeMBlI;

MPOSBIIATH MOTHUBALIMIO K OynyIiel mpodeccuoHanbHOM e TENbHOCTH MO CHEUATBHOCTIM (PU3MKO-TEXHUYECKOT0 TPOdUIIs.



3. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KolM1ectEo OnektpoHHbIe (IU(PPOBHIE) 00pa30BATEIBHBIE PECYPCHI
SIBIISTFOIIMECS Y4eOHO-METOJUIECKIMH MaTepHaiaMu
aKaJIEeMUYECKHUX YacOB, N
Ne /it HanmeHnoBaHMe pa3ielioB U TEM ITPOTPaMMBbI (MyJIBTUMETUITHBIC IPOTPAMMBbI, SJICKTPOHHBIC YYCOHUKU U

OTBOJUMBIX Ha
OCBOCHHE KaXK][OTO
pasjena 1 TeMbl

Paznexn 1. HAYYHBIIA METO/ IIO3HAHUS ITIPUPOIBI

3aJJauHUKH, SJIEKTPOHHBIE OUOINOTEKH, BUPTYyaIbHbIC
1ab0paTOpHUH, UTPOBBIE IPOTPAMMBI, KOJUICKIIMH IIH(PPOBBIX
00pa30BaTEeILHBIX PECYPCOB)

1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6

Uroro no pazaeny 6
Paznen 2. MEXAHUKA

10

2.1 Kunematuka

2.2 JnHamuka 10

2.3 CraTtuka TBEpAOro TENA

https://resh.edu.ru/subject/lesson/5894/main/90075/
https://m.edsoo.ru/7f41bf72

https://resh.edu.ru/subject/lesson/6287/main/46891/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/3721/main/160137/
https://resh.edu.ru/subject/lesson/3711/main/47126/
https://resh.edu.ru/subject/lesson/6288/main/47155/

https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/6286/main/47242/
https://resh.edu.ru/subject/lesson/4717/main/270742/
https://resh.edu.ru/subject/lesson/4718/main/47329/
https://resh.edu.ru/subject/lesson/4721/main/47476/
https://resh.edu.ru/subject/lesson/6289/main/47535/

https://resh.edu.ru/subject/lesson/4720/main/270771/
https://resh.edu.ru/subject/lesson/5896/main/47775/

10

2.4 3aKOHbBI COXPAHEHHUS B MEXAHUKE

Uroro mo pazneny 35

https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5895/main/138343/
https://resh.edu.ru/subject/lesson/4719/main/8649/
https://resh.edu.ru/subject/lesson/6290/main/197457/




Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINMHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU

15

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

https://resh.edu.ru/subject/lesson/4722/main/47804/
https://resh.edu.ru/subject/lesson/3731/main/47862/
https://resh.edu.ru/subject/lesson/6291/main/15495/

3.2 Tepmoaunamuka. TemioBbie MaIIMHBI

20

https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5898/main/15466/
https://resh.edu.ru/ subject/lesson/6292/main/325558/

ArperaTtHble cocTosiHus BeniecTBa. Da3oBbie
MEePEXObI

33

Wroro no pazneny 49
Paznen 4. JIEKTPOJINHAMUKA

4.1 DneKTpuYecKoe moJie

4.2 IToCTOSTHHBIN DIIEKTPUYECKHUM TOK

14

24

24

https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/4740/main/15524/
https://resh.edu.ru/subject/lesson/3741/main/78612/
https://resh.edu.ru/subject/lesson/5897/main/150908/
https://resh.edu.ru/subject/lesson/4723/main/15582/
https://resh.edu.ru/subject/lesson/3763/main/160226/

https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/6293/main/160286/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/3753/start/48777/

https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/5900/start/49362/

4.3 Toxku B pa3inmnyHbIX cpenax

https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/3787/start/197482/

Wroro no pazneny 54




Paznen 5. PU3HUECKHA IPAKTUKYM

51 PUSHICCKII [IPAKTHK 16 http://school-collection.edu.ru/
' parrimoM https://m.edso0.ru/7f41bf72
Hroro no pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME 170
11 KJIACC
KOLUaecTEO DnekTpoHHbIe (U POBHIE) 00pa30BATEIBHBIE PECYPCHI
SIBIISTFOIIIAECS Y4COHO-METOJUICCKIMHE MaTepHaiaMu
aKaJeMUYECKHIX 9acoB, N
Ne /it HanmeHoBaHMe pa3/ielioB U TEM ITPOTPaMMBbI (MyJIBTUMETUITHBIC IPOTPAMMBbI, 3JICKTPOHHBIC YYCOHUKU U

OTBOJHUMBIX Ha

OCBOCHUEC KaXXaA0Io

pasaeciia U TEMbI

3aJJauHUKH, SJIEKTPOHHBIE ONOINOTEKH, BUPTYyaIbHbIC
1a00paTOpUH, UTPOBBIC IPOTPAMMBI, KOJUICKIIHH ITUPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB)

Paznea 1. JIEKTPOJJMHAMUKA

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

1.1 MarsuTtHoe 1oJje 14 https://resh.edu.ru/subject/lesson/3806/start/46748/

https://resh.edu.ru/subject/lesson/5902/start/8703/
13 https://m.edsoo.ru/7f4'10970

1.2 DNeKTpOMarHuTHas MHIAYKIINS https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/5905/start/46858/

Hroro no pasneny 27

Pa3nea 2. KOJIEBAHUS U BOJIHbBI

2.1 Mexannyeckue KoueOaHus 10 https://m.edsoo.ru/7f4? cI7c
https://resh.edu.ru/subject/lesson/4907/start/78497/

2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 ttps://m.edsoo.u/7f41c97¢

https://resh.edu.ru/subject/lesson/5903/start/46945/




https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/

https://m.edsoo.ru/7f41c¢97¢

MexaHuuecKkre U 3J1EKTPOMarHUTHBIE 10 https://resh.edu.ru/subject/lesson/3795/start/270796/
BOJIHEI https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/

https://m.edsoo.ru/7f41¢97¢
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3829/start/197511/
2.4 Omnrtuka 25 https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/3866/start/151456/
https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/6329/start/48202/

2.3

Wroro no pazueny 60
Paszaea 3. OCHOBBI CHEHI/IAJII)HOﬁ TEOPUU OTHOCHUTEJBHOCTHU
https://m.edsoo.ru/7f41c97¢c

3.1 Ocuosrel CTO 5 https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/4916/start/290362/

Hroro no paszneny 5

Pa3nea 4. KBAHTOBASA ®U3UKA

https://m.edsoo.ru/7f41c97c
4.1 KopmyckynspHo-BOIHOBOHN Ayannu3m 15 https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/

https://m.edsoo.ru/7f41c97c
4.2 dusnka atoma 5 https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5908/start/197851/

®du3nka aTOMHOIO Spa U HIEMEHTapHbBIX https://m.edsoo.ru/7f41c97¢c
qaCTHI] https://resh.edu.ru/subject/lesson/3889/start/290391/

4.3




Uroro no pazneny

25

https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/3900/start/8732/

Pasnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/4936/start/151726/

31 IICMEHTI aCTPOHOMHH H ACTPOPU3HKH 12 https:/resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/

Uroro no pazneny 12

Paznen 6. PUBNYECKUN TIPAKTUKYM

6.1 DuspaecKuil MPARTHEYM 16 http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 16

Paznen 7. OGOBIIAIOIIEE IOBTOPEHUE

Cucremarusanus 1 00001eHne
7.1 MPEAMETHOTO CONCRANITL H OTIbITA 15 https://m.edsoo.ru/7f41¢97¢
JESATSIILHOCTH, TPHOOPETEHHOTO MTPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccoB
Hroro no pasneny 15
PesepBHOE Bpems 10
170

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




4. MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM TIPOI'PAMMBI

10 KJIACC

Konx npoBepsiemoro
pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHO 00pa30BaTeIbHOI MPOrpaMMbl CpPeIHEro 00111ero 06pa3oBaHusA

JleMOHCTpUpOBaTh Ha TpUMeEpax poJib U MeCcTO (PM3MKH B (OPMHUPOBAHWUM COBPEMEHHOW HAyYHOH KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHOMN TEXHUKH U TEXHOJOTUH, B MPAKTUYECKOMN NEATEIFHOCTH JOACH

10.2

YAUTHIBaTh TPaHUIBI TPUMEHEHNS N3YUCHHBIX (PU3UUECKIX MOJEIICH: MaTepraabHasl TOUKa, HHEPLUUATBHAS CHCTEMa OTCUETa, aOCOIOTHO
TBEPIOE TENO, WACANBHBIN Ta3; MOJIEIN CTPOCHHS Ta3oB, XHUIKOCTEH M TBEPIOBIX TEN, TOUCUHBIN IEKTPHUCCKHUN 3apsil — IPH PEIICHHH
(buznyeckux 3agad

10.3

PacniozHaBate (Qu3ndeckue SBICHUS (IIPOLECCH) U OOBSICHATH WX HAa OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSIPHO-KHHETHUECKOW TEOpHH
CTPOCHHS BEUIeCTBa U JJIEKTPOJUHAMUKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPAMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TMaJieHHe Tel,
BIM)KEHUE TI0 OKPYKHOCTH, WUHEpLHUA, B3auMoaehcTeue tei; auddysus, 6poyHOBCKOE IBMKEHHUE, CTPOSHHUE JKUAKOCTEH M TBEPIBIX Ted,
n3MeHeHne 00bEMa Tel MpU HarpeBaHWH (OXJIAKICHUH), TEINIOBOE PaBHOBECHE, UCTIApEHUE, KOHICHCAINS, IUIaBICHNE, KPHCTAIIN3AIIL,
KHUIICHUE, BJIAXXHOCTh BO3/yXa, TOBBIIICHHE AaBICHHs raza MpPH €ro HarpeBaHUM B 3aKPHITOM COCYIE, CBSI3b MEXKIy MapamMeTpamu
COCTOSIHMS T'a3a B M30IIpOLIECccax; MIEKTPU3aIMs Tel, B3aUMOACHCTBHE 3apsiioB

10.4

OnuceIBaTH MEXaHUUECKOE IBIKEHUE, UCTIONB3YS (PU3NIECKUE BEIHINHBL: KOOPIUHATA, yTh, IEpEMEIICHUE, CKOPOCTh, YCKOPEHHE, Maccal
Tela, Cuiia, UMIYJbC Tella, KMHETHYECKas SHEprus, NMOTEHIMadbHas DHEPrus, MeXxaHudyeckas paboTa, MeXaHW4ecKass MOITHOCTh; MpH
OIMMCAHWU TPABUIBHO TPAKTOBATh (PM3MUYCCKHU CMBICT HCIIONB3yEMBIX BENWYHH, WX OOO3HAYEHWS W CAWHUIIBI, HAXOOUTH (OPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (DU3UUCCKYIO BEMUUHY C APYTHMH BEITHUMHAMI

10.5

OmnuceIBaTh N3yYEHHBIE TEIUIOBBIE CBOWCTBA TEJ U TEIUIOBHIEC SIBICHUS, HCIIONB3YS (pU3MUECKHUE BEIMYMHBL: AaBJICHUE ra3a, TeMIepaTypa,
CpelHsAs KMHETHYECKAsl SHEPIHs XaOTHYECKOTO ABWKEHHS MOJIEKYJ, CPEIHEKBAIPATHUHAS CKOPOCTH MOJIEKYJ, KOJWYECTBO TEIUIOTHI,
BHYTPEHHSS DHEPrusi, padoTra rasa, Kod(p@UIMEHT MOJIE3HOr0 ACHCTBUS TEIUIOBOIO ABMIATEINS; NMPH OMHCAHHM MPABWIBHO TPAaKTOBAThH
(bU3UUECKUI CMBICT HCIIONB3YyEMBIX BENIWYMH, X O003HAUCHHS M €IUHMIBI, HAXOIUTh (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMHU BETUIHHAM

10.6

OmnuceIBaTh N3YYCHHBIC DJICKTPHUUICCKUEC CBOIiCTBa BCHICCTBA U JJICKTPUUYCCKHUE SABJICHUSA (npoueccm), HCIIOJIb3Ys q)HSquCKI/Ie BCIIMYMHBI:
3J'IeK’I‘pI/I‘{eCKI/If/JI 3apsd, JICKTPUICCKOC II0JIC, HaprI)KéHHOCTB moJIsA, NTOTCHIMAJI, Pa3HOCTb MOTCHIHUAJIOB; ITPU OIMMUCAHWU ITPABUIIBHO TPaK-
TOBATh (bH3H‘IeCKHfI CMBICJI UCTIOJIB3YEMbBIX BCJIWMYHH, UX 0003HAYCHUS U CANMHUIBI;, YKAa3bIBATb (1)0pMyj'II:I, CBA3BIBAIOIIUEC JAHHYIO (bH3I/I—
YCCKYIO BCIIMYUHY C IPYTUMU BEJIMYUHAMU

10.7

aHAIN3UPOBATh (PU3NYECKHE ITPOLECCHl M SBJICHMSA, UCIONB3YS (U3WUECKHE 3aKOHBI W NMPHUHIUIBL: 3aKOH BceMupHOro Tsarorenus, I, Il
u I1I 3axons! HproTOHA, 3aKOH COXpaHEHUsI MEXAHUYECKOM PHEPIUHU, 3aKOH COXPAaHEHUS UMITYJIbCa, IPUHIIMII CYNEPIO3ULIUU CHJI, IPUHIUI
[paBHOIIpaBUsI HMHEPLUAIBHBIX CHCTEM OTCUETA; MOJIEKYJSIPHO-KMHETHUUYECKYIO TEOPHMIO CTPOEHMs BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b
cpenHell KMHETHYEeCKOH DHEPIUH TEIUIOBOTO ABM)KEHHS MOJIEKYJ ¢ aOCOJIOTHOHM TeMIIepaTypol, MepBbIi 3aKOH TePMOJMHAMUKH; 3aKOH

COXPAHCHUA DJICKTPHUYCCKOTO 3apsjia, 3aKOH K}/J'[OHEI; pu 3TOM pasjindaTb CJIOBECHYIO q)OpMYJ'II/IPOBKy 3aKOHa, €ro MarcMaTH4cCKOC




Konx npoBepsiemoro
pe3yJbTara

IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOIT 00pa30BaTeJbHOI MPOTPAMMBbI CPeTHEr0 0011ero 00pa3oBaHMs

BBIPXKCHHE U YCIIOBUS (IPaHUIIBl, 00JIACTH) TIPUMEHHUMOCTH

10.8

OOBACHITHL OCHOBHBIC IIPUHIUIIBI JercTBUS MallluH, HpI/I60pOB U TCXHUYCCKHUX YCTpOﬁCTB; pa3iin4yaTh yCJIOBUS UX 0€30I1aCHOT0 UCII0Ib30-
BaHUs B HOBCC,HHCBHOﬁ KU3HHU

10.9

BEITONHATE 3KCIIEPUMEHTHI [0 UCCIICIOBAHHI0 (PH3MYCCKUX SBICHUHA U MPOIECCOB C UCIOIB30BAHUEM TIPSAMBIX H KOCBEHHBIX M3MEpPCHHI;
mpu 3ToM (QOpMyIMpOBaTh NpobieMy (3amady) M rUmore’y y4eOHOro SKCIEepUMEHTa, COOMpaTh YCTAHOBKY W3 IPEIIOKEHHOTO
000pyJ0BaHuUS, TIPOBOIHUTH OIBIT U (POPMYIHPOBATH BBHIBOJIBI

10.10

OCYHIGCTBJ'ISITI) IPsAAMBIC 1 KOCBEHHBIC U3MEPCHUA (I)I/I3I/II{GCKI/IX BCJIMYUH,; IPU 3TOM BI)I6I/IpaTI> OITUMAJIBLHEIN CITIOCO0 HN3MEPCHHUA U UCIIOJIb-
30BaTh U3BCCTHBIC MCTOAbI OICHKH HOFpeIlIHOCTefI I/I3MepeHI/Iﬁ

10.11

VccnenoBath 3aBUCUMOCTH MEXIY (PU3UYECKUMU BEIMYMHAMU C UCTIOJIB30BAHUEM TPSMBIX MU3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh yCTa-
HOBKY, (PHKCHPOBATh pPE3yIbTATHl MOJIYICHHOH 3aBUCHMOCTH (PH3MUYSCKHX BEIUYMH B BHAE TaONHMI W TpaduKOB, IETAaTh BBIBOIBI IO
[pe3yabTaTaM UCCIIEIOBaHUS

10.12

CoOmroath mpasuiia 0€301MacHOTO TPyAa IPH MIPOBEACHUH UCCIIEIOBAHUMA B paMKaxX yaeOHOTO IKCIIEPUMEHTa, YIeOHO-UCCIIeI0BATENBCKOM]
W IIPOEKTHOH JEeSITeNEHOCTH € HCIOIh30BAaHHEM H3MEPUTEIBHBIX YCTPOHCTB 1 1a00paTopHOTro 000pyIOBaHHS

10.13

Pemars pacuéTHble 3aJaud ¢ SBHO 3aJaHHOM (PU3UYECKON MOJeNbI0, UCTIONB3ys (pU3MUecKre 3aKOHBI M MPHUHIMUIIBL, Ha OCHOBE aHaJIM3a
YVCIIOBHSL 3aladll BBHIOMPATh (H3HUSCKYI0 MOJCTb, BBINEIATH (H3MUECKHE BENWIWHBI U (HOPMYIBI, HEOOXOOWMBIC Ui €€ peIIeHHs,
[MPOBOJIUTH PACUETHI U OLIEHUBATh PEAIbHOCTh MOYUYEHHOTO 3HaYeHUs (PU3NIECKON BETUIUHBI

10.14

Pemarh KauecTBEHHBIE 33[aud: BBICTPAUBATh JOIMUYECKH HEMPOTHBOPEUYMBYIO LIETIOUKY PACCYKIEHHUM C OIMOPOil Ha M3yuyeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

10.15

lcnonp30BaTh NpW pelIeHUH YIeOHBIX 3a7ad COBpEMEHHbIC HH(OPMAIIMOHHEIC TEXHOJIOTHUH IUTA MOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPE-|
Tal W TpeACTaBICHUS y4eOHOH W HAYYHO-TIOMYJSIPHOH WH(GOPMALUH, TONYYSHHOW W3 pasIHYHBIX HCTOYHHKOB; KPUTHUYECKH
QHAJIM3UPOBATH MOIy4aeMyI0 HH(OPMAIIUIO

10.16

[IpuBOIUTE IPUIMEpPHI BKJIaZa POCCHICKHUX M 3apyOeKHBIX YIEHBIX-(DU3UKOB B PAa3BUTHE HAyKW, OOBSICHEHHE MPOIECCOB OKPYKAIOMIETO)
MHUDa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA

10.17

cionb30BaTh TEOPETHUESCKHUE 3HAHUS 110 (PH3HKE B MIOBCEIHEBHOW KHM3HU IS oOecneueHus: Oe30MacHOCTH IIPH 0OpanieHuu ¢ Iprudopamu
1 TEXHUYECKUMH YCTPOUCTBAMU, JUISI COXPAHEHHS 37J0POBBSI U COOIIOIEHHS HOPM 3KOJIOTHUECKOT0 TIOBEICHHS B OKPY’KaloOIIeH cpefe

10.18

PaboTate B Trpynmn€ ¢ BbIIMOJHCHHUEM PAa3/IMYHbIX COIUMAJIbHBIX pOJ'IeI\/'I, IJTaHUPOBATb pa60Ty TPpYyIIibI, pallMOHAJIBHO pacClpeacisaTh
00SI13aHHOCTU U IIaHUPOBATHL ACATCIBHOCTD B HECTAHAAPTHBIX CUTYyallUAX, aACKBATHO OLCHUBATDH BKJIaJ KaKA0I'0 N3 YUaCTHUKOB I'PYIIIIBI B

[pEIICHUE pacCMATPUBACMOM MTPOOIIEMBI




11 KJTIACC

Kon nposepsiemoro
pe3yJbTara

11.1

IIpoBepsieMble peIMeTHBIE pPe3yJIbTAThl 0CBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBbI CPpeHEro 001ero o0pa3oBanust

/leMOHCTpHpPOBATH Ha MPUMEPAX POJIb U MECTO (HU3UKHU B POPMUPOBAHUH COBPEMEHHOH HAyYHOIH KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOM
TEXHUKU W TEXHOJIOTHIA, B TPAKTUUECKON NEATEIBHOCTH JFOICH, IIEOCTHOCTh M €IMHCTBO (PU3NIECKOM KapTUHBI MUPA

11.2

YAuTHIBaTH TPAHUIIBI IPIMEHEHNS H3YUSCHHBIX (DH3MUECKUX MOJICINICH: TOUSTHBIH AIEKTPUIECKUi 3apsi, saepHast MOJeTb aToMa, HyKJIOHHAs
MOJIEITE ATOMHOTO SIIpa IPH PELIeHNH (YU3NIECKIX 32129

11.3

Pacrio3HaBath (usuueckue sBIeHHS (IPOLECCHI) M OOBACHATH HX HA OCHOBE 3aKOHOB OJJIEKTPOAMHAMUKH M KBAHTOBOW (DU3UKH:
DIIEKTPUYECKass POBOJUMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOE JEHCTBHS TOKA, B3aUMOJCHCTBHE MArHUTOB,
DJIIEKTPOMArHUTHAS MHIYKIU, ASHCTBAE MArHUTHOTO TIOJI HA IPOBOMHHUK C TOKOM M JBWDKYIUICS 3apsii, JICKTPOMArHUTHBIC KOJIeOaHus]
U BOJIHBI, MPSIMOJMHEHHOE PACHpPOCTPAHCHUE CBETa, OTPAXKCHUE, MPEIOMIICHUE, HHTeppepeHius, AUGpakius ¥ TOISIPH3ANUsI CBETa,
mucriepcust cBeta, ¢orodnekTpuueckuid 3dderr (porosddekr), cBeTOBOE AaBlcHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa
BOJIOPOIa, €CTCCTBEHHAS M UCKYCCTBEHHAS PAIMOaKTUBHOCTb

11.4

OnrceBaTh H3YUYCHHBIE CBOWCTBA BEIIECTBA (MIEKTPUIECKUE, MATHUTHBIC, ONTHIECKUE, DIICKTPUICCKYIO MIPOBOAUMOCTE PA3IMIHBIX CPEl)
U DJICKTPOMAarHUTHBIC SIBIICHUS (IIPOLIECCHI), HCIONB3ySd (U3NYEeCKHe BENUYWHBI: DJCKTPHUSCKUH 3apsill, CHIa TOKA, DIIEKTPUIECKOE
HalpsDKEHUE, IEKTPUYECKOe COMPOTHUBICHHUE, Pa3HOCTh noTeHnuanoB, JJC, paboTa Toka, HHIYKIMS MarHUTHOTO IIOJIA, CHila AMIepa,
cua JlopeHna, MHIYKTHBHOCTD KAaTYIIKH, SHEPTHS YIEKTPUIECKOTO0 U MarHUTHOTO ITOJICH, IIEPHO U YacToTa KojieOaHHi B KOJeOATeITLHOM
KOHTYpE, 3apsl U CHJIa TOKA B IIPOIECCE TAPMOHUIECKIX JIEKTPOMATrHUTHBIX KolieOaHui, POKyCHOE pacCTOSIHUE U ONTUYECKas CHIa JINH3BL;
[pU ONMCAHWU TPABUIBHO TPAKTOBATH (PU3UUYECKUI CMBICT MCIIOJIB3YEMbIX BEIMYMH, UX 0003HAUCHUS M €IUHHIIBI; YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3UIECKYIO BEIMUMHY C APYTHMHU BETHIUHAMHI

11.5

OnuceIBaTh U3yUYEHHBIC KBAHTOBBIE SIBICHHS M MPOLECCHI, UCTIONB3Ys (PU3NYECKUE BEIHMUYMHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJTHHA
BOJIHBI U 4acTOTa CBETA, SHEPTUS U MMIYNbC (POTOHA, MEPUOJ MOIYypacHaga, SHEPTHs CBS3M aTOMHBIX SAEp; IPU ONHUCAHUU IPABHIIBHO
TPaKTOBAaTh (PU3MUCCKUI CMBICI HCIIONB3YEMBIX BEIMYMH, UX 0003HAYECHUS M COUHUIBI; YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOIINE TAHHYIO
(bM3MYECcKyI0 BEIMYMHY C APYTMMHU BEJTMUYUHAMH, BEIUHCIIAT 3HAUCHNE (PU3NIECKONM BEIMUHNHBI

11.6

AHaIM3MpPOBaTh (PU3MUECKUE TTPOIECCHI U ABJICHUS, HCIIONB3Ys (PM3WIECKHE 3aKOHBI M IPHHIMMIBL: 3aKoH OMa, 3aKOHBI TI0CIIEJOBaTEILHOTO
U [apajuleIbHOITO COECJUHEHMs MPOBOJHMKOB, 3aKOH Jlkoyns — JIeHna, 3aKOH 3JIE€KTPOMArHUTHON HHIYKIUM, 3aKOH HPSMOJIMHEHHOro
[pacTipocTpaHeHHsI CBETa, 3aKOHBI OTPAKCHMS CBETAa, 3aKOHBI IPEIOMJICHHS CBETa, ypaBHEHHEe OWHITeHHa 11t (otoaddekra, 3akoH
COXpPAHEHUSI SHEPTUU, 3aKOH COXPAHEHUsS UMIIYJIbCA, 3aKOH COXPAHEHUs IEKTPUYECKOro 3apsja, 3aKOH COXPAHEHMsS MAacCOBOTO UHCIA,
noctynarsl bopa, 3aKOH pagMoOaKTHBHOTO pacmaja; NMpU 3TOM pa3iiMdaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BEIPKCHHE U YCIOBUS (TPAHUIIBL, 00IaCTH) TPUMEHIMOCTH

11.7

OHpe,I[eJ'IfITI) HaIpaBJICHUC BEKTOpPA MHAYKIINH MArHuTHOI'O IMOJIA IMIPOBOAHHKA C TOKOM, CHJIbI AMnepa 1 CUJIbIL HopeHua

11.8

CTpOUTh U ONUCHIBATh W300paKEHHUE, CO3/1aBaEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30H

11.9

BEITTOTHSTE OKCIICPUMCEHTHI 110 UCCJIICAOBAHNUIO (1)I/I3I/IIIGCKI/IX SIBIICHUU U IIPOIECCOB C MCIOJIb30BAHUEM IPAMBIX U KOCBECHHBIX HBMGPGHHﬁ;

npu 3ToM (OpMyIHpOBaTh TpoOieMy (3agady) W THIOTE3y Y4eOHOro SKCHEpHMEHTa, COOMpaTh YCTAHOBKY W3 IPEIUIOKEHHOTO




Kon nposepsiemoro

IIpoBepsieMble peIMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOIrpPaMMBbI CPpeHEro o01ero o0pa3oBanust

pe3yJbTara

000pyZOBaHHUS, TPOBOJUTE OIBIT U (POPMYIHPOBATEH BEIBOABI

11.10 OCylIecTBIATh MpsIMble U KOCBEHHBIE H3MEPEHUs qmve.nqecmx BENMMUH; [PH 5TOM BBIOMpATh ONTUMANBHBIA CIIOCO0 W3MEpEeHUs U
MCIIOJIE30BATh H3BECTHBIE METOABI OIIEHKH ITOTPEIIHOCTEH H3MEPEHHUIA
MccrnenoBath 3aBHCUMOCTH (DH3MUCCKUX BEJIMYMH C HCIOJNB30BAHUAEM MPSAMBIX W3MEPEHHU; IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,

11.11 (bMKCHpPOBATH PE3YNbTATHI MOIYIEHHOH 3aBHCUMOCTY (PM3MUYECKUX BEIWYHMH B BHIC TaOIHIl M Tpa(uKOB, JeTaTh BBIBOJIBI IO pe3yiIbTaTaM
MICCIICIOBAHUS

11.12 CoOmroaTh npaBuiIa 0€30MaCHOrO TPYAa NMPU NPOBEACHUH HCCIEAO0BaHUI B paMKax Y4eOHOTO AKCIIEPUMEHTa, YIeOHO-UCCIea0BaTENbCKOM
U TIPOSKTHOM JEATEIFHOCTH C HCIOIF30BaHIEM H3MEPUTEIHHBIX YCTPOHCTB U 1a00paTopHOTro 000pyIOBaHHS
PemaTth pacy€THbIC 3a7aYd C SIBHO 3aJlaHHOW (PM3UYECKON MOJIENbI0, MCIONb3ys (PU3HUECKHe 3aKOHBI U MPHUHLMUIIBL, HA OCHOBE aHAIW3a

11.13 VCIIOBUSL 3aJaudl BHIOMpATh (U3HUSCKYI0 MOJENb, BHIACHATH (DM3HMUSCKHE BEIMUYMHBEI M (HOPMYIBI, HEOOXOAWMBIE Ui €€ peleHus,
MIPOBOAUTE PACcUETH M OIICHUBATH PEATbHOCTD MOJTYICHHOTO 3HAYCHUS (PU3NICCKON BEITMIHNHEI

11.14 PermaTe KauecTBEHHBIE 3a/1a4d: BBICTPAMBAThH JIOTHYECKH HEMPOTHBOPEUMBYIO IIEMIOYKY PACCYKICHHU C OIMOpON Ha M3YYCHHBIE 3aKOHEI,
3aKOHOMEPHOCTH M (PU3NUECKUE SIBICHUS
Mcmonp30BaTh NpU pEIICHUH Y4YeOHBIX 3aJad COBpeMeHHble HH(GOPMAIMOHHBIE TEXHOJIOTUU JUIA TIOUCKA, CTPYKTYPHUPOBAHMS,

11.15 WHTEPIPETAIlMH U TPEACTABICHUS YIeOHOW M HAyYHO-TIOMYJISPHON WHGOpPMAIVH, TTOJYYSHHOW M3 Pa3IHMYHBIX HCTOYHHKOB; KPUTHUYECKH]
AHAJIM3HPOBATH MOTY4aeMyI0 HH()OPMALIHIO

11.16 0O0DBICHATD MPUHINTIBL JNEUCTBHUS MAIVH, MPHOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3iWvaTh YCIOBUS HX OE30MACHOTO HCIIONB30BAHUS B
IIOBCCAHCBHOU XU3HU

11.17 [IpuBOIUTH TIPEMEpPHI BKIIAIA poccnﬁcxflx U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE IPOILECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKH M TEXHOIOTHI

11.18 cnonb30BaTh TeOpeTHUECKUE 3HAHMUS 110 (PH3HUKE B TIOBCETHEBHOM KHU3HU TS 00ecTIieueH s 0€30MacCHOCTH TIpH 00paIieHun ¢ mpudopaMu u
TEXHUYECKUMU YCTPOHCTBAMH, JISI COXPAaHEHHUS 3I0POBHS M COOIOICHHUS HOPM SKOJIOTHYECKOTO ITOBEICHHUS B OKPYXKAIOIIEH cpesie
PaGoTaTe B Tpymnme ¢ BBINOJHEHHWEM pPAa3IMYHBIX COIMANBHBIX pOJEH, IUIAaHMPOBATh PaOOTy TPYIIBI, PAMOHAIBHO PpaclpeneisTh

11.19 0053aHHOCTH U TUIAHUPOBATH NEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIHSX, aJeKBATHO OIICHUBATH BKJIAJ KKIOTO M3 YIACTHUKOB IPYIIIHI B

[pelIeHre paccMaTpUBaeMOi MPOOIEMBbI




5. NPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Koxa
pa3aena

Koa nposepsiemoro

3JIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METOJAbI HAYYHOI'O IIO3HAHN A

1.1

®duzuka — Hayka o npupoje. Hayunele MeTObl MO3HAHUS OKpy’Karouero Mmupa. Posp skcnepuMeHTa u
TEOpUU B IIPOIIECCE MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PU3HKE

1.2

MopenupoBanue (u3nyeckux sBICHUHM M mporeccoB. Hayunble rumore3bl. Pusnyeckue 3aKOHBI U
TeOpHH. [ paHUIIBI MPUMEHUMOCTH (pn3ndecKux 3akoHOB. [IpuHimm coorBercTBus. Posb 1 MecTo Gusnku

B (hOpMHPOBAHNH COBPEMEHHON HAYYHON KapTHHBI MHUPA, B MPAKTUYECKOM JIEATEIBHOCTH JIt01ei

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

MexaHndecKoe JABHIKXCHUC. OTHOCUTENHHOCTh MEXaHHYECKOT'O JABHKXCHUA. Cucrema orcuéra. TpaCKTOpI/IFI

2.1.2

[lepemerienue, CKOPOCTh (CpeIHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUaIbHOW TOUKH,
MX MPOEKIMN Ha OCH CUCTEMBI KoopauHaT. ClioKeHre NEpeMELIeHUI U CII0KEHHE CKOpOoCTel

2.1.3

PaBHOMEpHOE UM PaBHOYCKOPEHHOE NPSIMOJMHEWHOE [BIKEHHE. ['paduKu 3aBUCHUMOCTH KOOPAHMHAT,
CKOpPOCTH, YCKOPEHHUS, IyTH U IIEPEMELLEHNS MAaTEPUAIBHON TOUKH OT BPEMEHHU

2.14

CBoOoaHoOe majeHue. Y cCKopeHrue cBOOOHOTO MaICHHS

2.1.5

KpuBonmHeliHOe aBHKeHHE. PaBHOMEpPHOE NBMKEHHE MAaTEPHAIBHOM TOYKH IO OKPYKHOCTH. YTJOBas
CKOPOCTb, TUHENHas cKopocCTh. [lepruoz u yacrora. LIeHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

TexHudecKue YCTpOﬁCTBa: CIIMAOMETP, ABHKCHUC CHAPAAO0B, HETIHBIC U PEMCHHBIC IIEPCaavun

[IpakTrueckue paboThl. MI3Mepenne MrHOBEHHOW CKOpOCTH. VcciemoBaHue COOTHOIICHHS MEXY]
[yTSMH, [POWIECHHBIMU TEJIOM 3a IIOCIEAOBATENIbHBIE paBHbIE NPOMEXKYTKM BpPEMEHU IIPU
[PaBHOYCKOPEHHOM JIBMKEHHHM C HAadaJbHOW CKOPOCTBHIO, PaBHOW HYymt0. M3ydeHune NBWKEHUs MIapuKa B
BSI3KOM JKUIKOCTH. V3ydueHne qBUKEeHHsI Tea, OpOIIEHHOTO TOPU30HTATBHO

2.2

JNHAMUKA

2.2.1

[IpuHnnn otHOcuTenbHOCTH ["anmunes. [lepseiii 3akoH HeroToHa. IHEprmanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHnumn cynepno3uiuu cui




Koxa

Koa nposepsiemoro

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

pasaena 3JIEeMEHTa

293 Btopoii 3akon HeloToHa a1 MaTepuaibHOW TOYKHM B MHepruanbHoi cucrteme orcuéra (MCO). Tpernii
3akoH HbloTOHA /1711 MaTepralIbHbIX TOUEK

224 3akoH BceMupHoro tsarorenusi. Cuna tsoxectu. [lepas kocmudeckas ckopocThb. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

296 Cuna tpenus. Cyxoe Tpenne. Cuiia TpeHUS! CKOJMBKEHUS U cuiia TpeHus 1mokos. Kosddumment TpeHwus.
Cuiia cOnpOTUBIICHUS NIPU ABUKEHUU TEJA B )KUJIKOCTU WJIU Ta3e

2.2.7 [locTynaTtenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tela

2.2.8 MOMEHT CuJIbl OTHOCUTENIbHO OCH BpaieHusd. [1nedo cunbl. YcnoBus paBHoBecus TBEpaoro teaa B UCO

229 TexHnuyeckue ycTpoicTBa: NOJIIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CIIyTHUKOB
[IpakTrueckue paboTel. M3yueHue naBmkeHUss Opycka IO HAKJIOHHOM TUIOCKOCTH TOJA JEHCTBUEM

2910 HECKOJNIbKUX cuil. lccrnemoBaHue 3aBUCHMOCTH CHJI YIPYTrOCTH, BO3HUKAKOIIUX B AePopMHUpyeMOn
[pYXUHE U PE3UHOBOM 00pasile, OT BeJUYUHBI UX Aedopmauuu. MccnenoBaHue yciaoBH paBHOBECHS
TBEPIOTO TEJA, UMEIOIIETO OCh BPALECHUS

3AKOHBI COXPAHEHUA B MEXAHUKE

231 VIMIynibCc MaTepHalibHOM TOUKH, CUCTEMbI MaTepUaIbHbIX TOYEK. VIMITyJIbC CUIIBI M M3MEHEHUE UMITyJIbCa
Tena

232 3akoH coxpaHeHust umiynbca B UCO. PeakTuBHOE ABMKEHNE

233 Pabota cuibl

234 MOIIHOCTD CUJIBI

235 Kunernueckas JHEprus MaTepUaIbHOU TOYKH. Teopema

2.3 0 KHHETUYECKON YHEPTUH

236 [lotrenunanpHas oSHeprus. lloTeHnuanbHas dHeprus  ynpyro JeGOpMUpPOBAHHOW  HPYKHUHBI.
[loTeHnanpHast SHEpTrys Tesla BOJIU3U MOBEPXHOCTH 3eMIIU

237 [loTeHManpHble W HEMOTEHLIMANbHBIE CHIIbL. CBS3b PaOOTHl HEMOTEHIHAIBHBIX CHJI C HU3MEHEHHEM
MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUUYECKOM dHEPTun

2.3.8 YIIpyrue u Heylnpyrue CTOJIKHOBEHUS

2.3.9 TexHu4ecKkue ycTpoucTBa: JBUKEHNE PAKET, BOAOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

2.3.10 [IpakTrueckue paboThl. M3ydeHne CBsI3M CKOpPOCTEHW Ten mpu Heynpyrom yaape. HMccimemoBanue cBsizu




Koxa

Koa nposepsiemoro

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

pa3jiena 3J1eMeHTa
|pa60TBI CHWJIBI C U3MEHEHHEM MEXaHUUYECKOM HEepruu Tela
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU
311 OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYeCKol Teopuu. bpoyHoBckoe aBmxkenue. Juddysus.
XapakTep IBMKEHUS M B3aUMOJICHCTBHS YaCTHUI] BEIIECTBA
312 Monem{ CTPOEHHS Ta30B, KHUAKOCTEH U TBEPIBIX TNl U OOBSCHEHUE CBOWCTB BEIECTBA HA OCHOBE 3THUX
Moieneit
3.1.3 Macca monekyin. KonnuectBo BemectBa. [loctosinnass ABoraapo
3.14 TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remnepatyp Llenscus
3.1.5 Mosenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KUHETHUECKON TEOPUH UICAJIbHOTO ra3a
31 316 AOCOIIOTHAs TeMIIepaTypa Kak Mepa cpeiHel KHHEeTUYECKOM YHEPTUH TEIUIOBOTO ABMKCHUSI YACTHI] Ta3a.
[[Ixana remneparyp KenbBuHa
3.1.7 YpaBuenue Knaneiipona — Menneneesa. 3akon JlanbToHa
318 ["a3oBbIe 3aKOHBI. M30mpolieccsl B UAEAIBHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMa,
130x0pa, n3obapa
3.1.9 TexHnueckue ycTpoicTBa: TepMOMETpP, OapoMeETp
3110 [IpakTuueckue paboThl. MI3MepeHne macchl Bo3yXa B KilacCHOW kKomHate. VccinenoBanue 3aBUCHMOCTH
MEX/1y TapaMeTpaMy COCTOSIHUS Pa3peKEeHHOro ra3a
OCHOBbI TEPMOJIMHAMMWKN
391 TepmoauHaMudeckass cucreMa. BHYTpEHHSISI SHEprus TEpMOIUHAMHYECKONW CHCTEMBI M CIOCOOBI €&
M3MEHEHHS
39 3.2.2 KonuuecTBO TemIoT 1 paboTa. BHYTpeHHSST SHEPTHS OJJHOATOMHOTO UJICATHHOTO Ta3a
3.3 Bunel Terionepenayu: TEIJIONPOBOIHOCTb, KOHBEKLIHS, H3JIyueHHe. Temno€MKocTh Tena. Y eiabHas
TETIOEMKOCTb BellecTBa. Pacyér KosmyecTBa TEMIOTH IPU TeIIonepeaue
324 [lepBbIil 3aKOH TepMOAMHAMUKH. [IpuMeHeHne nepBOro 3akOHa TEPMOJMHAMHUKHA K H30IPOLIECCAM.

['paduueckas MHTEpIIpeTays padboThl raza




Koxa

Koa nposepsiemoro

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

pasneJa 3J1eMeHTa

TennoBble MamuHbl. [IpuHIMIBI AEHCTBUS TEIJIOBBIX MamiuH. [IpeoOGpa3oBaHus 3HEPrUU B TEIUIOBBIX

3.2.5 MarmrHax. Koadduiuent nonesnoro aeiictBus (nanee — KIIJ[) termoBoit mammusl. [{ukn KapHo u ero
KII/

326 Bropoii 3akoH TepmoauHamuku. HeoOpatumocTs mpoleccoB B mpupoze. TemsaoBble JIBUTATEINH.
DKoslornyeckre npoOaeMbl TEIIO3HEPTEeTUKH

3.2.7 TexHuueckue ycTpoicTBa: IBUraTelb BHYTPEHHETO CrOpaHUsl, ObITOBOI XOJIOAMIBHUK, KOHAULIUMOHED

3.2.8 [IpakTuueckue padotel. 3MepeHue yaeapbHol TenI0EMKOCTH

AT'PETATHBIE COCTOSAHUA BEILECBA. ®A30BBIE ITEPEXO/IbI

331 [lapooOpa3zoBanue u KoHjeHcauus. VcnmapeHue W KumeHue. YJelbHas TeIUloTa MapooOpa3oBaHUS.
3aBUCUMOCTb TEMIEPATypbl KUIICHUS OT JaBJICHUS

3.3.2 AOCOIIOTHAs M OTHOCUTENbHASI BIAXKHOCTh Bo3Ayxa. HackllieHHbIN nap

333 Teépnoe Temo. Kpucrammmueckue m amopduble Tenma. AHU30TPOINUS CBOKMCTB KpHCTawioB. JKumakue

33 KpucTaybl. COBpEMEHHbIE MaTEpPHUAIIb

334 [[naBnenue U KpucTaum3anus. Y aenbHas TeruioTa riasinerus. Cyomumanus

3.3.5 YpaBHEHUE TEIJIOBOTO OajlaHca

336 TexHuueckue  yCTpoOMCTBAa: TMTPOMETP M ICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU  IOTY4YECHHUS
COBPEMEHHBIX MaTepUasoB, B TOM YHCJIe HAHOMaTEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7 [IpakTuueckue padboTsl. i3MepeHune BlIaxxHOCTH BO3oyXa

4 OJIEKTPOAMMHAMUKA
SJIEKTPOCTATHUKA
4.1.1 DnexTpusanus Tea. JIEeKTpUuIecKuil 3apsa. J(Ba BU1a 3JIEKTPUUECKHX 3aps10B
4.1.2 [[pOBOTHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOIHUKH
41 4.1.3 3aKOH COXPaHEHHUSI JIEKTPUUYECKOTO 3apsia

4.14 B3aumonericteue 3apsoB. 3akoH Kynona

415 QHGKTpI/‘I.‘{eCKOC nosie. HanpsoxkéaHocTe anektpuueckoro mnois. Ilpunnun cynepnozunuu. Jlnaum
HANPSDKEHHOCTH AJIEKTPUYECKOTO TTOJIS

4.1.6 PaboTa cw anexktpoctarudeckoro nodist. [lorenuman. Pa3nocTs moTeHnmanon




Koxa

Koa nposepsiemoro

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

pasneJa 3J1eMeHTa

4.1.7 [IpOBOTHUKY U JUAJIEKTPUKU B IIOCTOSHHOM 3JIEKTPUYECKOM Mouie. JJuanekrpuyeckas IpOHUIIAEMOCTh

418 OnexTpoéMkocTh. KoHaeHcaTtop. DNeKTpOEMKOCTbh IJIOCKOIO KOHJAEHCATOpa. OHEPrUsl 3apsyKEHHOTO
KOH/IEHCATOpa

41.9 TexHuueckue yCTpoHCTBa: AIEKTPOCKOI, JIEKTPOMETP, SJIEKTPOCTaTUUECKas 3alUTa, 3a3eMJICHUE
HIIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [IpakTrueckue paboTel. 3MepeHue 31eKTpoEMKOCTH KOHIEHCaTopa

IIOCTOSIHHBIU SJIEKTPUYECKUHN TOK. TOKU B PA3JIMYHBIX CPEJIAX

401 YCIIOBUSA CYHIECTBOBAHMSI IIOCTOSHHOIO 3JIEKTpudeckoro Toka. Mcrounukm Ttoka. Cuna  TOKa.
[TocTOAHHBIN TOK

4.2.2 Hanpsokenue. 3akon Oma i1 yyacTka nenu

423 JIEKTPUUECKOE CONPOTUBIIEHHUE. Y 1€TIbHOE COPOTHUBIICHHUE BEIIECTBA

4.2.4 [locnenoBarensHOE, MapaieibHOE, CMEIIAHHOE COSIUHEHNE TTPOBOITHUKOB

4.2.5 PaboTa snekTpuueckoro Toka. 3akoH Jxoyis — Jlenma

4.2.6 MOIIHOCTB 2JIEKTPUYECKOTO TOKA

497 HiIeKTpoABIKYyLIas cuia (ganee — 3/[C) u BHyTpeHHee COIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
[MOJTHOU (3aMKHYTOM) AJieKTpuieckoit nenu. KopoTkoe 3ambikanme

42 428 ONEKTpOHHAs MPOBOAMMOCTh TBEPJBIX METAIJIOB. 3aBUCUMOCTb CONPOTUBIICHHUS METAJUIOB  OT|

Temneparypbl. CBEpXIIPOBOAUMOCTD

429 DneKTpuuecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX TyYKOB

4210 [lonynpoBonHuku. CoOCTBEHHAass W NpHUMECHas MPOBOAMMOCTh MOJIyHpoBoAHHKOB. CBoiicTBa p-
n nepexoja. [ToaynpoBoIHUKOBBIE TPHOOPHI

4.2.11 DIIEKTPUYECKHUM TOK B DJIEKTPOJIMTAX. DJIEKTPOIUTHYECKAS TUCCOLUALNS. DIEKTPOIIU3

4912 OIEKTpUYECKH TOK B ra3ax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIA pa3psi. PazmuuHble THIBI
CaMOCTOSITENILHOTO paspsaaa. Monnus. [lnazma
TexHuyeckue ycTpoiicTBa: amrnepMeTp, BOJBTMETpP, PEOCTaT, UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTeIbHbIE

4.2.13 PUOOPHI, DIEKTPOOCBETUTENbHbIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIH O], TEPMUCTOPHI
1 (OTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBIN U0, FalbBaHUKA

4.2.14 [IpakTuueckue padoTel. M3ydueHrne cMEIaHHOTO COEMHEHHSI PE3UCTOPOB.




Koxa
pa3aena

Koa nposepsiemoro
3J1eMEHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

MN3mepenne 3/1C ncTOYHMKA TOKA U €r0 BHYTPEHHETO CONpOTUBIeHus. Habmoaenue anexrposmsa

11 KJIACC

Kon pa3znena

Kon

MPOBEPSIEMOr0 JIeMEHTa

IIpoBepsiemble 3JieMeHTHI COAEPKAHUSA

4 OJIEKTPOAMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMATHUTHAA UHIY KA

4.3.1 IlocTossHHBIE MarHuTHl. B3anMoieiicTBHE ITOCTOSHHBIX MArHUTOB

432 MaruuTtHoe 107€e. Bektop MarHuTHOM uWHAYKUMHU. [IpuHiun cynepno3uuuu. JIMHMM MarHUTHOM
vHIyKud. KapTrHa TUHUN MarHUTHOM MHTYKIIAU TI0JISI TOCTOSTHHBIX MAarHUTOB
MarnuTHOe T0JIe MPOBOAHUKA C TOKOoM. KapTuHa NWHUN MO JUIMHHOTO TPSIMOTO TPOBOJHUKA U

433 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KaTylIku ¢ TokoM. OmnweiT Opcrena. BzaumonelictBue
[MPOBOTHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MOyJIb U HalIPABJICHUE

435 Cuna JlopeHua, €€ MOAyJ b U HallpaBieHue. J[BuKeHue 3apsyKEHHON YacTHUIIbI B OJJHOPOJHOM MarHUTHOM

43 nosie. Pabota cuel Jlopeniia

4.3.6 SIBIIEHME DIIEKTPOMAarHUTHOW UHAYKIUH

4.3.7 [IoTOK BEKTOpa MAarHUTHOM MHIYKLIMU

4.3.8 O/J1C nayknyu. 3aKOH IEKTPOMArHUTHOM MHAYKIMU Papaes

43.9 BuxpeBoe snekrtpuyeckoe mone. 3JC WHAYKIUU B TPOBOJHUKE, JBHKYIIEMCS TOCTYIATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10J1€

4.3.10 [IpaBuno Jlenna

4.3.11 NHnykTuBHOCTD. SIBneHne camonnaykuun. DJIC camonH yKIum

4.3.12 JHeprvs MarHUTHOTO TOJISl KaTYLIKU C TOKOM

4.3.13 DNEKTPOMArHuTHOE I10J1€




Kon pa3nena

Kon
NMPOBEPSAEMOro 3JieMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

TexHudyeckne YCTpOfICTBaZ INOCTOSAHHBIC MAar"HuTbl, 3JICKTPOMAIHUTBI, J3JICKTPOABHUIATCIIb, YCKOPHUTEIN

4.3.14 PJIEMEHTAPHbBIX YACTUL, UHAYKIIMOHHAS II€Yb

43.15 [IpakTuyeckue paboThl. Mi3ydeHue MarHMUTHOro IOJisi KaTylmKu ¢ TOkoM. MccnenoBanue neictBus
[IOCTOSIHHOT'O MarHuTa Ha paMKy ¢ TOKoM. VcciienoBanue sBjieHUS 3JIEKTPOMAarHUTHON MHAYKLIUN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

511 KonebarenbHas cucrema. CBoOonHble koseOanus. ['apmonuueckue konebanus. Ilepuon, wacrora,
aMIUTATY1a U da3a KoeOaHui

5.1.2 [IpyXxMHHBIN MaATHUK. MaTeMaTH4ECKUI MassTHUK

513 YpaBHEHME TFapMOHHMYECKUX KoJIeOaHUH. Kunemarnueckoe
1 TMHAMHYECKOE ONMCAHKE KOJIeOaTeIbHOTO IBUKCHUS

514 [IpeBpalieHue 3HEprUM IpU rapMOHUYECKHX KosieOaHMsaX. CBs3b aMIUIMTYAbl KOJIEOAHMM HMCXOTHOU
BEJIMYMHBI C aMIUIUTYaMH KoJle0aHUH €€ CKOPOCTU U YCKOPEHMS

515 KonebatenbHblii KOHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUS B HICATLHOM KOJIeOaTEIhHOM
KOHTYpe. AHAJIOIUs MEX/ly MEXaHUYECKUMU U JIEeKTPOMarHuTHBIMU Kojebanusmu. @opmyna Tomcona

51 5.1.6 3aKOH COXpaHEHUs SHEPTUH B UICATHHOM KOJeOaTeTbHOM KOHTYpe

517 BoiHyKJeHHbIE MeXxaHudeckue KojeOaHus. Pesonanc. Pe3onHancHas kpuBas. BbIHyXJeHHbIE
9JIEKTPOMArHUTHBIE KOJIeOaHUs.

5.1.8 [lepemenHbill TOK. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.

5.1.9 MOIIHOCTb IEPEMEHHOIO TOKA. AMIIUTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HATIPSYKEHUS
Tpanchopmarop. IIpousBoacTBo, mepeaada U MOTPEOICHUE SIEKTPUUECKON SHEPTHH. DKOJIOTHUSCKUE

5.1.10 PUCKH TIpU IPOM3BOJCTBE JIIEKTpUYECKOW dSHepruu. KynbTypa HCIONB30BaHUS SJIEKTPO3HEPTUU B
[MOBCETHEBHOM KU3HU

5.1.11 TexHnueckue ycTpoiicTBa: ceiicMorpad, 3JIeKTpUUECKH 3BOHOK, JIMHUU AJIEKTporepeaay
[IpakTuyeckue paboThl. MccaenoBanue 3aBUCUMOCTH MEpHOJa MallblX KojeOaHWi Tpy3a Ha HUTHU OT

5.1.12 JUIMHBI HUTH W Maccel Tpys3a. McciaegoBaHue IEPEMEHHOTO TOKAa B IENM W3 IOCIENOBATEIbHO
COEIUHEHHBIX KOHJIEHCATOPA, KaTyIIKH U pe3ucTopa

5.2 MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI




Kon pa3nena

Kon
NMPOBEPSAEMOro 3JieMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

MexaHuueckue BOJHBI, ycloBusi pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHuss U JUIMHA

521 BOJIHBI. [lonepeunble U IPOA0IbHBIE BOJIHBI

522 Hutepdepennius u qudpakius MEXaHHIECKUX BOJTH

523 3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa

594 DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3IIyU4EHHUsS JJICKTPOMArHUTHBIX BOJH. B3amMHas opHeHTAIHS
BekTOpoB E, B 11 v B 371eKTpOMaruuTHOM BOJIHE B BaKyyMe

595 CBoiicTBa  DIIEKTPOMATHUTHBIX  BOJIH: OTPAXKEHHE, MpPENOMIICHUE, TMOoJsIpyu3anus, Judpakius,
nHaTepdeperimsa. CKOpOCTh JIEKTPOMArHUTHBIX BOJTH

5.2.6 [Ikana 371eKTpOMarHUTHBIX BOJH. [I[puMeHEHHE 2IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

597 [[pyHIMIIBI paIMOCBsI3U U TeleBUAeHU. Paguonokaius. D1eKTpOMarHuTHOE 3arpsi3HEHNE OKPYXKaloIIeH
Cpelbl

598 TexHUYEeCKHEe yCTPONCTBA: MY3BbIKAIBHBIC WHCTPYMEHTHI, YJIBTPA3BYKOBas TUATHOCTHKA B TEXHUKE H
MEIUIINHE, pajiap, paAuoNpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neun

OIITUKA

5.3.1 [IpsimosMHENHOE pacIpOCTpaHEHHE CBETA B OJJHOPOAHOM cpene. JIyu cera

5.3.2 OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B IIIOCKOM 3epKalie

5.33 [Ipenomiienne cBeTa. 3aKOHBI TPEOMIIEHHUS CBETa. AOCONIOTHBIN MOKa3aTeab MpeIoMICHHS

5.34 [TosHOE BHYTpeHHEe oTpakeHue. [IpenenbHbIi yroll HOJTHOTO BHYTPEHHETO OTPAKECHHUS

5.3.5 Jlucniepcus cBera. CrnoxkHbIN cocTaB O6enoro ceta. LBet
Cobuparone U paccerBaromiye JUH3bL. ToHkasg auH3a. DOKYCHOE pacCcTOSHUE M ONTHYECKas CUila)

5.3 5.3.6 TOHKOW JMH3BL. [locTpoeHne n300paxeHuii B COOUparoNX U paccenBaroImuX JuH3ax. DopMyna TOHKOMN

ITMH3BI. Y BeTUUeHne, JaBaeMoe JTHH30H1

5.3.7 [Ipenensl IPUMEHUMOCTH T€OMETPUIECKON ONTUKH

538 WNurtepdepenius ceera. KorepeHTHbIE HICTOYHHUKH. Y CIIOBUSI HAOIOICHUS MAKCUMYMOB 1 MUHUMYMOB B
WHTEP(PEPEHITMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTePESHTHBIX HCTOYHUKOB

539 Jludpakius ceta. AudpakiuonHas pemeéTka. YclIoBUE HAOMIOACHHS TJIaBHBIX MaKCHUMyMOB IMPH
MaJleHU MOHOXPOMATHYECKOTO CBETA HA TU(PPAKIIUOHHYIO PEIIETKY

5.3.10 [lonspuzanusa ceera




Kon pa3nena

Kon
NMPOBEPSAEMOro 3JieMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

TexHuuyeckue ycTpolcTBa: OUKH, Jiyma, QoTroanmnapaT, IPOSKINOHHBIN anmnapar, MUKPOCKOII, TEJIECKOIL,

3311 BOJIOKOHHAS! ONITHKA, JU(PPaKIIMOHHAS PEIIETKA, OJISIPOU]
5312 [IpakTuyeckue pabotel. M3mepenue nokaszarens npenomieHus. MccnenoBanne cBONCTB M300pakeHUi B
mH3ax. Habmoenne aucnepcun cBera
BJIEMEHTHI CITIELITUAJILBHOW TEOPUM OTHOCUTEJILHOCTH
6.1 ['paHMLIbI  NPUMEHUMOCTH  KJIacCMueckod MexaHuku. [locTymaTel TeOopUHM  OTHOCHTEIbHOCTH:
WHBAapUAHTHOCTH MOJTYJISl CKOPDOCTH CBETa B BaKyyMe, IIPUHIIMIT OTHOCUTEIILHOCTH DHHINTEeHHA
6 6.2 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPAILIEHUE JITTUHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBsI3b Macchl C 3HEpruel ¥ UMITYJIbCOM CBOOOTHON YaCTHIIbI. DHEPrusl MOKOsI CBOOOIHOM YacTUIIbI
7 KBAHTOBAS ®U3UKA
SJIEMEHTEI KBAHTOBOU OIITUKU
7.1.1 ®oronsl. opmyina [1nanka cBsA3u d3HEpruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA
7.1.2 OTkpeiTHe U uccnenoBanue porordpdexra. Onbitel A.I'. CtoneroBa. 3akoHb! poTo3dPdexra
7.1 7.1.3 YpaBHeHue DiiHmreiHa Ui poroaddexta. «KpacHas rpanuna» porosdpgexra
7.1.4 JlaBnenue ceera. OnbiTel [1.H. JlebGeneBa
7.1.5 XuMuyeckoe JieficTBie cBeTa
7.1.6 Texauueckue yctpoicTBa: poTolnieMent, HoToaaTuuK, CoTHEUHas 6aTapes, CBETOANO/T
CTPOEHUE ATOMA
791 Monens atoma Tomcona. OnbIThl Pesepdopaa mo uccnenoBanuto crpoenus aroma. [Inanerapras
MOJIeTb aTOMa
799 [Toctynatsl bopa. M3nyuenue u norsomieHne GOTOHOB MpU MEpeXoie aToMa ¢ OAHOTO YPOBHS SHEPIUU
7.2 Ha npyroid. Buasl cnektpoB. CriekTp ypoBHEH 2HEPTruy aTomMa BOJI0OPO/Ia
793 BonHoBble cBoiictBa udactuil. Bomubl ne bpoiinsg. KopmyckynspHo-BoiaHOBON ayanusM. Judpaxius
HJIEKTPOHOB Ha KpHUCTaJJIax
7.2.4 CrioHTaHHOE U BBIHY)KJIECHHOE M3JIydyeHHEe. Y CTPOHCTBO U MPUHLIUI paboThI Jlazepa
7.2.5 TexHuuyeckue ycTpohCcTBa: CEKTPATIbHBIN aHaIHU3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED




Kon pa3nena

Kon
NMPOBEPSAEMOro 3JieMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

7.2.6 [IpakTrueckue padoTsl. HabmroaeHue TMHEHaToro crekTpa
ATOMHOE /PO
7.3.1 MeToabl HaOJIIOICHHSI U PETUCTPALIMH 3JIEMEHTapHBIX YaCTHUIL
OtkpbiTHe panunoakTuBHOCTU. OnbIThl  Pe3depdopna mno omnpeneneHuro coctaBa  pagvMoaKTUBHOIO
7.3.2 n3nydeHus. ColicTBa ainbga-, Oera-, raMMa-usiaydeHHUs. BiusHue paguoakTUBHOCTM Ha IKUBBIE
OpraHu3Mbl
733 OTtkpbiTHEe TpoTOHa U HeitpoHa. Hyknonnas monens snapa I'eiizenOepra — MBanenko. 3apsa sapa.
MaccoBoe uncio sapa. M3oromnsl
73 734 Anbda-pacnan. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnaj. ['amMMa-u3mydenue. 3aKOH PagiO0aKTUBHOTO
pacraga
7.3.5 DHeprusi CBSA3U HYKJIOHOB B sizipe. Snepusie cuibl. [edekT macchl sapa
7.3.6 Anepubie peakuuu. Jlenenue u CUHTE3 sACp
737 SAnepubiii peaxtop. TepmosnepHslii cuHTe3. [IpoOieMbl U TEpPCHEKTHBBI SAEPHON SHEPreTHKH.
JKOJIOTUYECKHE aCTIEKTHI SIEPHON YHEPTeTUKU
7.3.8 OnemeHTapHble YacTUllbl. OTKpbITHE MO3UTpOoHA. DyHTaMEHTaJIbHbIE B3aUMOJIEHCTBUS
7.3.9 TexHuueckue ycTpoicTBa: 103UMETp, KaMepa Busbcona, siaepHblit peakTop, aToMHas Oom0Oa
7.3.10 [IpakTryeckue pabotel. MccnenoBanue TpekoB yacTUIl (110 TOTOBBIM (oTorpadusim)
SJIEMEHTBI ACTPOOU3UKU
8.1 Bu 38é31H0T0 HeOa. Co3Be3us, IipKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBHUKEHNE
82 Comueunast cucrema. Ilmanersl 3eMHON rpynmbl. [IIaHETHI-THTAaHTBI M WX CIIYTHHKH, KapJIMKOBBIE
rutaHeTsl. Manble Tena CoTHEeYHOM CUCTEMBI
8.3 Comnre, potochepa u atmochepa. CorHeuHass aKTUBHOCTh
8 8.4 M crounnk sHeprun CoJiHIa v 3BE311
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETMMOCTb, PaJHyC, TEMIEpaTypa, UX B3aUMOCBS3b.
8.5 /InarpaMMa «CHeKTpabHBIA KJIACC — CBETUMOCTBY. 3BE3/IbI TJIABHOM MOCIEA0BATEIbHOCTH. 3aBUCHUMOCTh
«Macca — CBETUMOCTb» JJIs 3BE3]1 TJIaBHOM MOCIIEA0BATEIbHOCTH
36 BuyTtpennee crpoenue 3837 CoBpeMeHHbIE MPEICTaBICHHUs O MPOUCXOKIEHUH U 3Bomonuu ConHIa u

3BE37. DTaIbl )KU3HHU 3BE3]




Kon pa3nena

Kon

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

MPOBEPSIEMOr0 YJIeMeHTa

Mueunbiii [Iyte — Hama [Manmaktuka. CrnupanbHas CTpyKTypa ['amakTuku, pacnpeaeneHue 3B€31, ra3a u

8.7 neutd. [lonoxxenue u qmxenne Conaia B [amaktuke. [Inockas u chepudeckas moacucreMsr ['anakTuku

8.8 Tunbl ranakTuk. PagrorasakTuku v KkBazapbl. YEpHbIE IbIPHI B sIAPAX FalaKTHK

3.9 Bcenennas. Pacmmpenue Bceenmennoi. 3akon XaO06ma. PasOeranme ramaktuk. Bospact u paamyc
Bcenennon, Teopust bosemoro B3peiBa. Monens «ropsiueit Beenennoii». PenukroBoe nsiydenue

8.10 MacmtabHas ctpykTypa Beenennoii. Meraranaktuka. Hepeménusie mpo6ieMbl aCTpOHOMHH

6. IIPOBEPSEMBIE HA EI'D IO ®U3UKE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM
MNPOI'PAMMBI CPEJHETI'O OBILIEI'O OBPA3OBAHUA

Kox npoBepsiemoro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaHMSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM IPOrpaMMBbl
cpeaHero oouero oopa3oBanus

1

CdopmupoBaHHOCTh YMEHUI pacmio3HaBaTh (pu3nyueckue siBiIeHUs (MIPOIECCh) U OOBACHATh UX HA OCHOBE M3YYEH-
HBIX 3aKOHOB

2

Brnanenue ocHoBomosaratomuMu (QU3NYECKUMHU TOHSATHSIMHA W BEITUYMHAMH, XapaKTePU3YIOUIMMH (HU3NYCCKHE
MPOIIECCHI

CpopMHUpPOBAaHHOCT, YMEHHMM MPUMEHATHh 3aKOHBI KJIACCMYECKOW MEXaHUKH, MOJEKYISIPHOW (DU3UKH U TEPMO-
JTUHAMHKH, JIEKTPOAMHAMUKH, KBAHTOBOM (DM3HKH ISl aHAIHU3a U OOBSICHEHUS SIBIEHUI MUKPOMHpA, MaKpOMHpa
W METraMupa, pa3andarh yCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, IOHUMATh BCEOO TN
xapaktep (yHIaMEHTAlIbHBIX 3aKOHOB W OTPAaHHMYEHHOCTh HMCIOJIH30BAaHUS YACTHBIX 3aKOHOB; aHAIM3HPOBAThH
(bU3UYEeCKre TPOIIECCHI, CTIOJIb3YsI OCHOBHBIE TIOJIOKEHHSI, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupOBaHHOCTh YMEHHS pa3inyarh YCJIOBUS MPUMEHUMOCTH MoOAeNed (pU3MUecKuX Tesl W MpPOLEecCOB (SB-
JIEHU)

ChopMupoBaHHOCTh YMEHHSI PEIIaTh PacYETHBIC 3a/1a4M C SIBHO 33JJaHHOM M HESIBHO 33JJaHHOH (U3MUecKoil Moje-
JIBIO: Ha OCHOBAHMHU aHaIM3a yCJIOBUS BHIOMpPATh (PU3HMUECKUE MOJIENN, OTBEUaIoue TpeOOBaHUSIM 3a7a4uu, IpUMe-
HATH (OPMYINbI, 3aKOHbBI, 3aKOHOMEPHOCTHM M TMOCTYJIaThl (U3MYECKHX TEOPHH TMpH HCHOJIb30BAaHUU
MaTEeMaTHYeCKUX METOAOB pELIeHUs 3aJady, MPOBOAUTH pacu€Thl HAa OCHOBAaHUU MMEIOIIMXCS JIaHHBIX,
aHAJIN3MPOBATh PE3YNIbTAThl U KOPPEKTHUPOBATh METO/BI PEHIEHMSI C YUETOM NOITYYEHHBIX PE3YJIBTATOB




Konx nposepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOECHUSI OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMBbl
cpeaHero od1ero o0pa3zoBaHus

6

Pemrate xauecTBEHHBIC 3aJa4u, Tpe6yloume IIPUMECHCHUSA 3HAHHUH U3 Pa3HBIX pasaciIoB HIKOJIBHOI'O Kypca (1)I/I3I/IKI/I,
a TaKKC MHTCrpaliun 3HAHUM U3 APYyrux npeamMeToB €CTCCTBCHHOHAYUYHOT'O LUKJIA: BBICTPpAUBATh JIOTUYCCKYHO LIC-
ITOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha U3Y4YCHHBIC 3aKOHBI, 3daKOHOMCPHOCTH U (bI/ISI/I‘IeCKI/Ie SABJIICHUS

Brnanenne OCHOBHBIMH METOAAMH HAYYHOTO IO3HAHUS, HCIIONB3YEeMbIMH B (PHM3HKE: MPOBOAUTH MpPSIMbIE U
KOCBEHHbIE M3MepeHHUs (U3NYECKMX BEIMYUH, BBIOMpas ONTUMAJbHBIA CHOCOO M3MEpPEHHMs M MCIOJIb3Ys
M3BECTHBIE METO/BI OLIEHKU MOTPEUIHOCTEH W3MEPEHWH, MPOBOJWTH HCCIICAOBAHUE 3aBUCUMOCTEH (PH3MUECKUX
BEJIMYMH C UCIIOJIb30BAHUEM INPSAMBIX U3MEPEHUM, OOBACHATh MOJIYYEHHBIE PE3YJbTAThl, UCIIONIB3Ys (PU3NUYECKHE
TEOpUH, 3aKOHBI W MOHATHUS, U JAENaTh BBIBOJABI; COOJIIONATh IpaBuiia 0€30IIaCHOrO TpyAa IpH IPOBEIECHUU
UCCIIEIOBAaHUM B paMKax  y4eOHOro OSKCIEpUMEHTa M  y4eOHO-MCCIIEOBATENbCKON  JIeATENBbHOCTH €
HCII0JIb30BaHNUEM IIU(POBBIX U3MEPUTENIBHBIX YCTPOMUCTB U 1a00PaTOPHOr0 0O0PYJOBAHMUSI

CdopmupoBaHHOCTh YMEHUN aHATU3UPOBATh U OIEHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON JEATEIb-
HOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU TMPOLIECCaMM, C TIO3UIMM HSKOJOTUYECKOW O€30MacHOCTH;
MPEACTABICHUI O PallMOHAIbHOM IPUPOIOINOIb30BAHUH, & TAKKE PA3yMHOM HMCIOJIb30BAHUU JOCTUKEHUU HAyKU
Y TEXHOJIOTUH U1 JAJIbHEHIIEr0 pa3BUTHsI YEJIIOBEYECKOro 00IIEeCTBa

OBnazneHue pa3InyHbIMU criocobamu padboThl ¢ MHpopManuen (GU3NUECKOTro COAEPKaHUs C MCIOIb30BAaHUEM CO-
BPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTH; Pa3BUTHE YMEHUH KPUTHUYECKOTO aHAJIN3a U OLIEHKH JOCTOBEPHOCTHU
oJiyyaeMoil uHpopmaluu

10

CdopmupoBaHHOCTh YMEHUN MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE TTOHITHSI, TCOPUU U 3aKOHBI IS
aHann3a M OOBSICHEHUS (PU3MUECKUX TIPOIIECCOB, TMPOUCXOMSIMX Ha 3BE3/IaX, B 3BE3THBIX CHUCTEMaX, B
MEXTaJaKTHYECKOU cpelie; ABMKeHUS HeOECHBIX TeJ, HBOJIIOINH 3BE31T M BeenenHoit




IIEPEYEHD TEMEHTOB COIJEPRKAHHA, MIPOBEPAEMDBIX HA ET2 IO $H3HKE

pa3zgena/TeMbl

Kog amemMeHTa

IMpoBepAeMBIi 3TeMeHT COJepEaHIA

1

MEMNATTHEA

1.1

KIMTHEMATHEA

111

Mexammgecroe pgeIEeHme. OTHOCHTENBHOCTE MEXAHHTECKOTO
memseHET. CHCTEMa 0TcaETa

MaTepHansHAE TOSTHA.

E& pamiye-BexTop:

Flr )= (e ) e d=(e)),
TpAeKTOPIIA,

mepeMeleHie:
Ar=r(f,))—r(h))=n—n=
= (Ax, Ay, A=),

MY Th.
CrnosKeHIe epeMemIeHITiT:

N, =, + IV,

CHOpOCTE MATEPHATBHOH TOTKH:

__AF

At

s
=7 [L)l_.L)J_-U__]-
Ar—i

Ax ” ’ .
v, =— =x,’. aHAIOIII9HO v, =V¥,, U_=Z,.
Fa¥ o :

CroxeHHe ckopocTeil: 6, =5, + 5, -

BEMHECIEHA:S ODepeMeMeHNT H IIVTH MATEpHATEHOH TOTKH IpH
NPAMOIHHEEHHOM JEICESHHEH BIOIE OCH X 0 rpadiEy 3aBHCHMOCTH

v ()

G . _AD ;
VeropeHHe MaTepIHATBHOMN TOMKIL: a = — =u'= { a .a_.a_).
Af =
r—

Au i \
a, =—= =(u ). aHATMOTIMNHO a, = (v, |, a.=(w. )"

Ty




PEBH{)MZEPHUE upmu:umeﬁnoe ABFECHHS

115 x(L) = Xp + Vool
Vo) — Vi = const
PaEHOYCHOpEHHOE IPAMOITHHEHHOS NEFCKCHHE.
at’
(D =x, 4+t +—2—
() o T, 5
v (t)=v, +azr
a, = const
116 g
UI“:L.\ = I'.-l:\ = 2!?_\ {'\.'.‘ = "‘Ii ]
8 . - Uy + Uy
IIpi1 JBIDAEHII B OIHOM HaIpaBIeHHII OyIb S = == t
CrofogHoe najgeHHe. YCKOpeHHEe CEOOOTHOTO NaeHHA.
Yo by
|& 5
T
o Xo X
JIEE#eHHE Tela, OpOMIeHHOTO MO YITIOM ¢ K TOPHZ0HTY:
[.\'{i‘) =X +Ug =2 +Ucosa-f
1.1.7 2 2
z . =
13'(:} =V +Ug L+ 5 =1, + U,sina - o Bt
= 2 2
v ()= vy, =uv,coso
v (t)=u,, +gf=u,sina— gr
g.=0
e S const
KpHEOMHHEeAHO: JEH#cHE:. [[BITEeHHE MATePHATEHOH TOUKH IO
OEPYHHOCTH.
VImoRas H IHHeHHAS CHOpPOCTE TOUEH: ¥V = @i .
118 Ilpp paEHOMEepHOM JEHMEHHH TOUKH OO OKDVEHOCTH
2
k= = 2xp . ILleHIpPOCTPEMHTENBHOE VCHEOPDEHHE TOHKH:
vE 2 "
U= 5 =0 R _TlonEOE® ¥CKOpPEHHE MATEPHATEHON TOHYKHE
110 Teéppoe Teno. [locTynaTenEHOES H BPAMATENEHOS JEHHEHHE
o TEEPAOTO Tena
1.2 JHHAMHAEA
121 HuepimaneHBle CHCTeMEI oTcaETa. [leperni zakoH HeloToHA
o TIpHHITHIT OTHOCHTEIEHOCTH [ ammnes
L
1:2.2, Macca rena. TLTOTHOCTE BEIIECTEA: 0 = —




123

Crna. [TpHHITHIT CYTIepPIIO3HITHE CHIT: ﬁpmm = fl +F} + .

124

Bropod zakoH HElOTOHA: O1i MaTepHAmEHOH Tokm B HCO
F_‘.] =mcfl;ﬁ§=fﬂf Hpaf'=consr

125

-
Fs Fy

TpeTHit zakoH HEOTOHA /T8 MATEPHATEHED TOTEK: F_;z =2Fn

126

JaKoH EBCEMHPHOTO TATOTEHHA: CHIE OPHTDECHHEA MEEIY
Lot

oo

Crana ToxecTH. LIeHTp TEKeCTH Tena. 3aEHCHMOCTE CHIIEL TEEECTH

OT EBHICOTHI h Hal NOBEpXHOCTEIO MNAHETH paguycoM Ry
Gldfm

(Ro + hy

TOYETHEIMH MacCaMH paeHEL F = G

mg =

127

Crna yopyrocTH. 3akoH [yka: Fy = —kx

128

Crna Tpesna. Cyxoe TpeHHe.

CHIa TpeHHA CROME#EHHA: Frp = ulV
CHIa TpeHHA Mokoa: Frp < ulV .
FosdduoueHT TpeEns

129

Fy
Jaenenne: p= —

13

5
CTATHEA

MMoMEHT CHIE OTHOCHTEIRHO OCH BPANISHEA
M| =FL, rae | — maego cHAEL 7 OTHOCHTEIRHO OCH, IPOXOAAINEH
gepes TouKy O NepIeHEIHEYIIIPHO PHCYHEY

ITerrp Macc Teaa. L[eETp Mace CHCTEMEI MaTepHATEHEIX TOTEK:
_mFA+mri+

S Tmytmy
B ogHOpPOAHOM IONE THEECTH (§ = const) NeHTp Mace Tena
COEMAAAET C ET0 HEHTPOM TAOKECTH

P

VcIoEHA pAaEHOBECHE TEEpOoro Tena B FICO:

[M,+M, +...=0
\F+F+...=0

134

3axoH [Tackans

1595

JlaEneHHE B KHIKOCTH, Nokoameiica 8 HCO: p = pp + pgh

136

3akon ApxEnena: Fap, = —Pomecs .
€CJH Teno H #HarecTs nokoaTced B HCO, 10 Fay = pglamecs
VCIIOEHE ILTABAHHA TET




1.4

SAKOHBI COXPAHEHMA B MEXAHHKE

141 | HumyIec MaTepHATEHOH TOIKH: § = my
142 | HMiyIec CHETeMEl Tell Ff = ) + 02 + ...
33K0H H3MEHEHHA H COXPAHEHHA HMITYIBCA:
B HCO AF = APy + P + ) = FlogeAt + Foggaa AT +
143 B_.HCO . eti:m@= Ay +p+..) =0, ecom
Flegenm + Fozgemm + .. =0
PeakTHEHOE JEHECHHE
F
—"i‘/"‘
A7 X
144

Pabora cHIEI Ha MamoM MepeMeleH .

_-1=|]*:‘-|;jf'|-cos o=F, - Ax

o{/?

v

MomHEoCTE CHIRL:

145 €CTH 2a Bpena Af padoTa CHIEI H3IMEHASTCE HA , TO MOIDHOCTE CHITED
A4
P=— =F-v-cosa
ﬂr Ar—s)
3 ¥
. m- B
KHEeTH9eCKad 3HEPIHA MATEPHANTRHOR TOWH: Ey, = 5 T
146 3aK0H HIMEHEHHA KHHETHYECKOH SHEPrHHE CHCTEMEL MATEPHATEHELX
Toger E HCOAE  =A +_»!\.2 + ..
HEEH 1
IToTeHIHATEHAT SHEPTHA:
I MOTEHMHANEHEX CHI 417 = Eigoresn — Eanoresm— = A poresm -
IToTeHIHATEHAY 3HEPTHA MATEPHATEHOR TOUKH E OTHOPOTHOM IOIe
147

TTHECTH. e = MEA .
[oTeHIHATEHAA SHEPTHA YOPYTO AedopMHPOEAHHOTO Tea:

Exorem

==




J

148

3aK0H HiMEHEHHA H COXPAHEHHS MEXAHHYECKOH 3HEPIHHE:
Euex = Exun + Enorerm,

B IICO AEuex = Ascex nenorenn. can.

B HCO AE,ex = 0, ecIH Agcex menoresm. enz — 0

15

MEXAHWYECKHE KOJIIEBAHIA 11 BOJHBI

TapuoHHEYeckHe HOIe0aHHY MATepHATEHOH ToURH. AMIITHTYIA H
thaza xomeOaned. KHEeMaTHYecROE ONMHCAHHE:
x(f) = Asinl ot +¢,)

v =x.
a(f)=(v. ), =—e'x) =a +o'x=0,

I X - CMEIEHEE H2 PAEHOEECHA.
JuEavMHETeckoe ONHCAHHE. Mg, = —fkx, e k= mo®. 310 3HAYTHT,
oro Fy = —kx.

JHEPIeTHYECKOE OINHCAHHE (33KOH COXPAaHEHHA MEeXaHHYEeCKOH
SHEPTHH):

5 5 5 5
e iy ko
2 2 2 2

CEA2bh AMIUTHTYOE KOIeOAaHHE CMemleHHY MaTepHATEHOH TOYKH
€ AMIITHTYIAMH KOIe0aHRH ef CKOPOCTH H YCKOPEHHE:

U =M, a,, —o"4

ITeprox B 9acTOTAa KONeOAHHH:
_2n 1

0] v

Ilepmog MameIx CEBODONHEDN  EOMeDaHHA = MaTeMaTHIECKOTO
MATTHHEA

T=27E\{Z
g

ITepron cEOOOIHEIR KOTeDAHHE NPy HHEHOTO MASTHHEA:

TIEJIJE
k

Brmyxaennsse konedanma. Pesoranc. Pe3oHAHCHAA KPHEAA




ITonepedHEle B OPOJOIBHER BOTHEL CEOPOCTE PACTIPOCTPAHEHHA H
ATHHA BOmHEEL: A =vI = ;

154
Hutepdeperuns H gadpakums Boas
155 3eve. CKOpOCTE 3BVEA
2 MOJEKYIIAPHAA $H3HKA TEPMOTHHAMIIKA
21 MOJEKYIIAPHAA $H3HKA
Mogemsn cIpoeHHT TazoB, EHEIKOCTEH H TBEpOEX Tem [Iycie
TEPMOAMHAMHYECKAA CHCTEMA (Tel0) COCTOHT H3 N OJHHAKOBEIX
211 MomekyI. Toraa KoMH9eCTEO BemIecTEa V = ;l = E
Ny
roe Ny — 4HCIO AEBOTajpo, m — MacCa CHCTEMHI (Tema), y —
MOTAIPHAT MACCA BEIIECTER
213 Tennoeoe JEHECHHE ATOMOE H MOISEYT BEIIECTED
213 BsamvogeHCTEHE 9acTHI] BEIIECTEA
214 JNuddyzra. BpovHOECKDE ITEILKEHHE
215 Mogems HoeamsHOoro raza e MKT
Cefsp MedTy MAaBNcHHEM H CpefHeH KHHeTHIeCKOH 3Heprael
MOCTYTATENEHOTO TEIUTOROTO ABEEKEHHT MOTEKYT HISATEHOTO raza
(ocHOEHOE ypaeHeHHe MET):
1 : 2 (ma?) 2 —
216 p=-mgwi=n.|—2|=Zn.g__
3 3 00 2 3
T my— Macca OIHOH MOJEKYIEL 71 = A? - KOHIEHTPAamHA MOTEKya
217 AbfcomoTHag TeMneparypa: T =1 +273K
CEZ3p TEMIIEPATYPH Taza CO CPedHeH KHHETHYECKOH 3HeprHei
MOCTYNIATEIEHOTO TEIUIOEOTO ABIKEHHA €T0 MOIEKyIT
{ 2
— mgy 3
218 oo =[P | = 2aT
L2 2
219 Vpaerenne p = nkT
Moaers HISATEHOTD Ta3a B TEPMOTHHAMHEEE:
_L' Vpaenerme Menmeneesa — Kraneifposa
| BepauieHHe 114 BHYTPEHHEH 3HEPTHH
VYpasuenne Menugeneesa — Kranefipora (mpimenimMbe Qopusr
3aIICH):
p¥=rr=vrRT=piT, p=PEL
2110 u B

Bripaenile 18 BHYTpeHHell 3HepTI 0JHOATOMHOTO 1L1eaTbHOr0
rasa (mpisesiMele GopMer 3armic):

g B R im
Us=3VvRT =3 =

N
NET = RT:\{'bI-—EpV




3akoH [JAMETOHA A714 JAETeHHA CMeCH pazpekeHHELX Ta208:

2.1.11
p=n+pz+..
Hzompomecchl E  pazpeseHHOM Taie ¢ MOCTOAHHEIM 9HCIOM
mMomekya N (C DOCTOAHHEIM KOMHIECTEOM EEIIECTEA V).
nzoTepMa (T = const): pV = const .
nzoxopa (V = const): £_ const
2.1.12 nzo0apa (p = const): 7= const.
I'padwmeckoe mpeacTarRneHne Hionponeccos Ha pV-, pT-m VI-
(OOBeTHACHHEIH TA20EBIH 3aK0H: Py = romst
I3 MOCTOAHHOTO KOVIHEECTEA ESIIECTED V.
Hacrimensele H =~ HEHACEINPHHHE — [Oapel  KagecTeeHHas
2.1.13 3AEHCHMOCTE IUIOTHOCTH H JABIeHHA HACEIMIEHHOIO IIapa OT
TEMIIEPATYPEL HX HEABHCHMOCTE OT 0DBEMA HACHINEHHOTO 1Iapa
BraxHOCTE BO3O XA,
2.1.14 (OTHOCHTETEEAA BIAKHOCTE: @ = PopelD)  __ Pug(T)
Pracrmaps(T) Praceammepa(T)
2115 H3MeHeHHe arperaTHEX COCTOAHHH EellecTEa: HClapeHHe
H KOHACHCAEA, KHIIEHHE KHIKOCTH
2116 H3MeHeHHe arperaTHEX COCTOAHHH EellecTEa: IUTARIeHHES
H KpPHCTALIHZAME
2117 [TpecbpazoBaHne 3HEPIHH B a30BEX IEpeXodax
TEPMOIHMHAMHKA
221 Temnoeoe PAEHOBECHE H TEMIEPATYPA
222 BHyTpeHHET 3HEPrHA
Temmonepeaada K3k cocod HIMEHEHHT EHYTPEHHEH 3HEPrHH
223 Dez copepmeHHs padoThl.  KOHESKITHA, TELIONPOBOTHOCTE,
HIIyYeHHE
124 KoneEdecTEe TEILIOTHL.
VIemEHaT TEWI0EMEOCTE BEMECTEA ¢ O = cmAT
‘VoemrHad TemwnoTa napoodpazoeannd L: O = Lm.
225 VoemeHAT TEMTOTA IMIARTEHHT A O = Am
ViemIpHad TEmnoTa crOpaHEd TOILTHERA q: J = gm
226 JneMeHTapHA" padoTa E TepMOIHHAMHEeS: 4 = pAF .
BrrmrcnerEnRe padoTH 0o rpadHKy Npollecca Ha pV-IHarpae
ITepertit 23K0H TepMOTHHAMHEH:
227 Oun=AUp+A4n=(Uh-Uh)+4
Ammadata O =0 = dpp=(I1 - L) =AUz
228 Bropoi zakoH TepMoTHHEAMEKH. HeoOparayee npomeccs




e f e e e e e

229

ITprHIHNE AeficTEHY TelUToReX MammH. KILT:

Ao _ Qe 10l _,_[00c

I3 OHET __ =—Harp
(@)

"o T o

Earp X Harp Harp

2210

MaxcemamsHoe 3ra9eHRe KT 1Tmn Kapho:
Ly ~ Do _ 1— Tson
T, T

arp

Max N = My =

VpaeHeHHe TemwToeoro 0amanca: Oy + 7 + s +..=10

SMEKTPOIHMHAMIKA

31

SMEKTPHYECKOE IIOJE

JIeKTpH23IMA Tel H €€ NPoAETeHHA. JIeKTPHISCKHH 3apan.
Jlea EHAA 2apana. JneMeHTapHEIH NIeKTPHIeCKHH 3apa.
33K0H COXPAHCHHA 3ICKTPHICCKOID 2apAda

BzamvonefcTere 2apanoe. TodedHEle 2apaael. 3akoH KynoHa:
B OHOPOJHOM BEMECTEE C JHAIEKTPHIECKOH MPOHHIAEMOCTED o

F:k|q1|'|:7: 1 _|‘f1|'

g’  4meg, 17

9

OnextprEdeckoe note. Ero aeficTEHE Ha 3IeKTPHIECKHE 3aDATEL

HanpaxEHHOCTE 3MEKTPHYECKOTO IoMA: K = —.
anoﬁm

IToae TodewHOTO 2apana; B, = qu_? s

omEopomHoe moe: E = const.
KapTeHE MHHAH HANpTXEHHOCTH 3THX Nomel

315

INoTeHIHATEHOCTE 3IeKTPOCTATHIE CKOTO TIOMA.
PazHOCTE OTEHITHAIOE H HaNpTEeHHe:
A =gq(¢1 — ¢2) = —gAd = gU.
IToTeHIHATEHAS SHeprHA 3apAda B 3IeKTPOCTATHIECKOM II0Je:
W = qg.
A=-AW
W
IToTeHIHAT AIEKTPOCTATHIECKOTO IIOA: ¢ = 7
CeAh HAOPLKEHHOCTE HOIZ H Pa3HOCTH MOTEHIHATOE AmA
OIHOPOJHOIC 3eKTpocTarHieckoro momrs: U=Ed

ITpaHED CYIEPIOHITHE MEKTPHYECKHE noJaeH:
E=E+B+ ¢=¢1+¢1+ .

TTpOECIEHEH E 3IKTPOCTATHIECKOM OIIE.
VCIOEHEe pABHOBECHS 3apSJO0B. BHYTPH mpoeogEHEa EL =0
EHYTPH H Hi IOEEPXHOCTH IPOEOJHEEA @ = const




—T e TETT T T - ——pt—T- - - —p ——-——— 1 i

JH3MeKTpHEH E 3IeKTPOCTATHYecKoM Done. JJH3IeKTpHYecKas
NPOHHIAEMOCTE ESIIECTEA £

= -9
KoupeHcatop. 3meKTPoEMEOCTE KoHAeHCaTopa: C = 75

. 58
JIeKTpOEMEDCTE IUIOCKOTO KoHgeHcaTopa: C = - - eCp

3.1.10

l'[apa:[.‘[e:mnoe COETHHEHHE KOHEHCATOPOE:
g=q+@+. . N=Ur= _ Copam—C1+C2+ .
HOCJEJOB&TCJ]]:HOE COEIHHEHHE KOHIEHCATOPOE:

1 1 1

U= L"[ + L";._.:ql =gz= ...,E = a—a+_..

31

[
JHEPIrHA apLEcHHOTO KOHOeHCaTopa: W, = e =9

32

2 2 2C
3AKOHBI [TOCTOAHHOTO TOKA

CHna Toka:
=24
Ar At—30

TMocToaHEE Tok: I = const
12 mocToAHHCrC ToKa g = [t

VenoEHT cYIIeCTEORAHHS NISKTPHIECKOTO TOKA.
Hanpaxerre Un 3[IC E

3axoH OMa 717 y4acTEa nene: J = %

DMeKTpHYECKOS CONPOTHEIEHHE. 3ABHCHMOCTD COTIPOTHBICHHA
OHOPOIHOrO MOPOEOIHMEA OT €00 JIHHEL H CEUcHHA. YIEIBHOE

COTPOTHEIEHHE BeMecTEa. K = pé

325

Acropormerm

Hetounmxs Toka. 37C HCTOUHHEA ToKa: E = 7

BE}-'TPCBHEE CONPOTHEICHHE HCTOWHHEA TOKA

3axoH OMa 19 nonHoH (2aMKHYTOH) snexTpHdeckol memd: E = IR
+1Ir, otRyma [ = o

Rr
E.r
R

[NTapanneTeHOe COSTHHEHHE NPOBOHHEEOE
1 1
I=L+L+. . U=Uy=.. . 53— =5 +5 +...
1 Lz = =1 2 2 me R R -
INocnegoBarenkHOE CORAHHEHHE IPOEOTHHEDE:

U=U+U+ ;=L = Ropa=Ri+Rz+..
PadoTa 3nekTpHYIecKoro Tora: A =10t
3axoH Txoyas — Jenma: @ = IRt .

Ha pesucTope R : Q=A=1PRi=]Ut= Iga‘




MoImHOCTE 3TEKIPHIECKOTO TOKA:

Ad
P=

AL |4 g

TemIoEas MOIIHOCTE, BRLASIIEMAT Ha pezHCTODE:

., U
P=I'R=—2=IU
329 R
MommHeCTE HCTOYHHES TOKA:
Ad
— 'CT. CHI —
R = v =Fl
P lasso
Ceo0ogHEIE HOCHTEIH 3IEKTPHYCCKHX 2aApANOE B IPOEOJHHKAX.
3210 MexaEHIMEL OpOECTHMOCTH TEEPARIX METAIOE, DAacTEOPOE H
o PaCILIAECR 37EKTPOHTOE, Taz0E. [TomyIpoBOTHEKE.
TloTyIpOROAHHKOBRIA JHOT
33 MATHHTHOE ITQJIE
MexamHgeckoe EB3aMMOTeHCTBHE MareEMTOB. MaremTHOE mome.
Bextop MarEHTHOH HHEIYKIHH. [IpHHODHO — CYIepPIOZHIHE
131 Mﬂmmnoxeﬁ:ﬁ=ﬁ1+§3—___
o JIHHHH HHIYEUHH MArHHTHOIO Nouii. KapTHHA THHHE HHIYKOHH
MATHHTHOTO TIONA MOTOCOROTG H MOAKOBOOOPAIHODe MOCTOAHHEIX
MATHATOB
Onsrr 3pcrega. MareuTHOE MoJe MPOEOAHHKA ¢ TokoM. Kapruea
132 THHHE HHIYKOHH  MAaTHHTHOTO [OAA  ATHHHOTO — [IPAMOTO
o TIPOBOIHHEA H 2aMKHY TOTO KOIBIEEOO MPOBOHHED, KaTyIIKH
© TOKOM
133 CH1a Amnepa, eé HanpaeleHHe H BEIHYHHA: Fy = [Bisina . rae o —
o JTOT MKy HANPARTeHHEM TPOBOHHEEA H BEKTOpOM B
Cuna Jlopenmna, € HanpaBleHHe H BeTHIHHA: Fipy = lglvBsing
334 TOe ¢ — YT MEeHIy BeKTopaMH ¥ H B . JEEEeHHE 2apaxeHHOH
YACTHITH B QTHOPOTHOM MATHHTHOM IIOJe
34 SMEKTPOMAIHUTHA A HHIVEITHA
IToTok BEKTOpa MarHETHOH HEAVKIEH: © = B,.5 = BScosa
i B
341 2
342 JlEmeHHe WNIEKTPOMArHETHOH HHAYVEUEE. 3[1C HEHIYKIHE
33aK0H WIEKTPOMATHHTHOH HEAYKIHE $apages:
343 E = ——A(IJ :—(I)’
A 1
A0




L

344 - -
3IC HHAVKIHE B OPAMOM DPOEOTHHES JTHHOH |, IBIEYIEMCE CO
cropocTER0 ¥ (¥ L [) E ONHOpONHOM MArHHTHOM moie B:
|E;l = Blveasa
. TOe o — YTOI MEXKAY EeKTOpoM B H HOpMATEIO 7l K IUIOCKOCTH, B
KOTOpOf MeaT BeKTOPH Ty : BCITH i LB AV 10 |E;l = Blv
345 ITpaeuno JleHna
D
HuagykTHEHOCTE: L = 7- mE P =1L
Cavomrgyrmua. 3]IC caMOHEIYKITHH:
346 A
E, =—Ja:—{u =—LI
Aty o
_ LF
347 JHeprHi MarHHETHOTO [I0MIE KaTyINKH ¢ Tokoa: g = -
is SMEKTPOMATHHTHBIE KOTEBAHIA H BOIHEI
T
Konedarensrenii  koHTYp.  CeoDOJHEIR — 3MeKTpPOMATHHTHEIR
K0Te0aHHS B HISATEHOM KOTeDATeNEHOM KOHTYpe:
[4() = grmesin( ot + o)
3_5_1 I P _ r _ P " _I N £
(1) =4, = g cos( O+ ) =1 cos( ot +p )
Dopuyna Tomcona: I = 2a+/ LC | oTkyaa e = 1
OPAY : - OTEY T T
CEf35 aMIUIHTYIE 2apaia KOHASHCATOPA ¢ AMITIHTYI0H CHIEL TOKA
NpH CECDOIHEIX ICKTPOMATHHTHEIX KOIcDAHHAK E HICAIBHOM
KOTeDaTeThHOM KOHTYpE:
I
G = _ e
w
352 33K0H COXpPAHEHHT 3HEPTHHE B HASATEHOM KONe0aTeTEHOM KOHTYPE:
353 BrHyAIeHHEIE 3IeKIPOMArHHTHEIE KonleOaHra. PezoHanc




| e ————— i [ i = s e

Ilepesvennem Tok. IIpoHZEOACTEO, Hepedata H NoTpediIcHHe
JIeKTPHIECKoH 3HepTHHE

cu’ . L’ cu’_ LI’
2 2 2

TEE = const.

CEOHCTER 3IEKTPOMATHHTHEIX BOTH DB33aMMHA1 OpHEHTAHA
BEKTOPOE E 3IeKTPCOMATHHTHOH EOMHE EBakyyMe: £ L B L T

[Ixana JMEKTPOMATHHTHRIX BOJIH. HPPIMGHEHHG 3NEETPOMATHHTHRIY
EOJIH B TEXHHEE H ﬁEJT}'

3.6

OITTHEKA

361

[TpasvonuHefiHOe pacpocTpaHeHHE CEeTa B OJHOPOIHOH cpeme.
To4ednnii HeTo9HAE. JIyd cBeTa

362

33K0HEI OTPAEEHAS CBETA. 0 = f§

a|p

363

[TocTpoerHe H200pAKEHHH B ITOCKOM 3epEATE

364

3aKOHEI NPEIOMICHHT CEETA.

[IpenoMmaeHHe CBETA: My Sina = Masing.
AQCOMOTHELH T0KATaTeNE IPLTOMICHHA: Hagy = —
. m wn
(OTHOCHTENEHEIH [0KAZATEIE NPEIOMICHHA: Hymy = Pl
1 2

iy

L
Xop my9el B IpHE3Me.
\"1 = \"2 - ”1}_1 = ”2}_2

CoOTHOMEHHE YacTOT H COOTHOIEHHE JMHH EOMH OPH NEpeXofe
MOHOXPOMATHYECKOTO CBETa €epe: TPaHHNY pasfena  ABVX
OINTHIECKHX CPel:

365

Ha< My s

(= m

[Momioe BHYTPEHHee OTPAKEHHE.
[MpegelsHEIR  yIO4  NOMHOTO — BEYIPEHHETQ  OTPAKEHHA
1
Sinogy = — = 2
Hlom 1




Lt aay

CobHpaloIHe H pacceHBAIONIHe THH3EL ToHKAd MHH2A. PokycHOE

366 PACCTOAHHE H ONTHYECKAR CHIA TOHKOH JTHHZEL: [ = %
& - . i T T
OPAMYTIA TOHKOH IHHZEL  — FTF
VEeTHUEHHE, TARAeMOoe THE20H: [ = % = %
d
367 H F
F h
B cay4ae pacceHEAIOMEH IHHIEL
Dz} = F= L =0,
_h N 1
368 H d
Xom moyda, OpolleAllerc JIHHIY 110N NPOHIBOIBHEDM YIIOM K ed
rmaeHoH onTHYeckol ocH. [locTpoeHHe Ho0pakeHHH TOUKH H
OTpeZKA NpAMOH E COOHPAIOITHX H DAcCeHEAIONTHX THHAX H HX
CHCTEMax
16.0 $0TOANNApaT KAk ONTHYSCKHR npHOop. INMas Kak oNTHIeCKas
o CHCTEMA
Hatepdepernms ceera. KorepeHTHEIE HCTOYHHKH.  YCIOBHA
HAOMONEHHA MAKCHMYMOE H MHEHMYMOE E HHTepdepeHIHOHHOH
KapTHHE OT JBVE CHH(AZHEIX KOTePeHTHEIX HCTOIHHKOE:
A
- — -_ — o
36 MAaKCIIMYMBI A=2m S m=0%*1,+2+3
; h
MITHIIMYMBI — A=(2m+1)-, m=0,£1,+2,+3, .
Jdubpasmua ceeta.  JudpaknmoEHas  peméTea.  YOIoBHE
HAOMIONEHHA [MABHEIX MaKCHMYMOE IPH HODMATEHOM IaieHHH
3.6.11 MOHOXPOMATHYECKOTD CEeTa C JNIHHOH BOMHEI A Ha pemETEy C
nepHomoy d:
dsingm=mi,m=0+ -1+ -2,+/ -3, .
3612 Jucnepers ceeTa




KBAHTOBAA $H3HEKA

4.1

KOPITYCKYILAPHO-BOIIHOBOH JYAITH3M

Iemoreza M. [Tnanka o keanTax. Popuyna [lnamka: E = hy

$oToHE. JHeprHa QoToHa: K = iv = ;E =pc.

Poroadiert. Onerrer AT Cromerora. 3akons! doroaddexta

VpaeHenHe JHHMITeHHA g1 dhoToadderTa:
Egorona = ARBXONA + ey,

he he
T7E . Egoroma =V = —, Ampgga =g =1
A Asp

_ MV o
Lessmmay = 5 = eln

415

JlaBneHHE CBETA.
JlapmeHHe CBETA HA MOMHOCTEID OTPAHANOINYIO IOEEPXHOCTE H HA
MOIHCCTER MOMIOMANCIIY0 T0REPXHOCTE

42

PH3HKA ATOMA

IL1aneTapHad Mogelk aToMa

ITocryaarer bopa. HeoyueHHe H DonTIomeHEHe (GOTOHOE IPHE
Mepexoe aToMa ¢ OIHCTD YPOBHT 3HepTHH HA ApVTOH:

hv,,, = he _ E,—E

L -

m
i

JIrHeHHATE e COEKTPEL
CrexTp ypoBHeH 3HEPIHH 2TOMA EOJOPOJA:
~ —1363B

n 2
i

E , n=1,2,3, ..

43

PH3HKA ATOMHOT'O ATPA

Hyxionsas mofens agpa efzenbepra — Heasenro. 3apan agpa
Maccogoe 9HcI0 20pa. Fz0TomEn

PamHOaKTHEHOCTE.
Anedia-pacmam

A A4 4
zX—>7,5Y+;He




Beta-pacmag.
SNeKTpOHHEIH f-pacman:

432 A A 0, =
X7 Y+ je+v,
[lozHTpoHHER [-pacHan:
AX—-AY+ Y5+ v,
anma-mamygeHEne
3aK0H pagHMOaKTHEHOTO pacmama: Nif) = Ny = 27 .
433 ITycTe m — Macca pAaJHOAKTHEHOTO EBemECTEA. 1orga
mify=my = 27
434

AmepHEle peaxiaH. [lelleHHe H CHHTE? A7ep
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