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IHosicuuTe/IbHAA 3aNIMCKA

[Iporpamma no ¢pu3nke Ha ypOBHE CpeTHET0 00IIero 0Opa3oBaHUs COCTaBIEHAa HA OCHOBE:
®enepanbHbM 3aK0HOM OT 29.12.2012 1. Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit denepamnumy;
denepanbHOr0 TOCYAapCTBEHHOIO0 00pa30oBaTEIbHOTO CTaHIApTa CPeAHEro oluiero odpa3zoBaHus,
YTBEPKACHHBIM Npuka3oM MuHoOpHayku oT 17.05.2012 Ne 413 (c u3MEHEHUSIMU U JOTIOIIHEHUSIMU );
®denepanbHON  00pa30BaTENIPHONW TPOTPAMMBI  CpelHEero o0mero oOpa3oBaHUs, YTBEPXKICHHOMN
npukazoM Munnpocsemenus Poccun ot 18.05.2023 Ne371;
®denepalibHON paboyeii mporpamMmbl CpeaHero obmiero oopazoBanust npeamera «Dusnkay as 10 —
11 xkmaccoB (yriyOJeHHBIH YPOBEHB);
OcHoBHO# 00pa3oBaTeibHOI IMporpamMmbl cpegHero obmiero obpazoBanus MBOY «IlymrHoBckas
COMI»

YMK B. A. KacssiHOBa
OCHOBHBIMU HeJSIMU U3YUECHUS (PU3UKHU SBIISIOTCS:
(opMHpOBaHUE UHTEPECA U CTPEMJICHHUS 0O0YyYaOLIMXCSl K HAyYHOMY U3yUY€HHIO IPUPO/bI, pa3BUTHE
UX UHTEJJIEKTYyaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTE;
pa3BUTHE MPEJCTaBICHUA O HAYYHOM MeETOJie MO3HaHWMS U (OpMHpOBAHHE HCCIIEI0BATEIBCKOTO
OTHOILEHUS K OKPYKAIOUIUM SIBJICHUSIM;
(hopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa M3yueHHs OCHOB CTPOCHHSI MaTepuul U
(yHIaMEHTAJIbHBIX 3aKOHOB (DU3UKHY;
(dopmupoBaHUEe YMEHHI OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM (PU3MUECKUX 3HAHUHM M HAyUHBIX
JI0Ka3aTeJIbCTB;
(hopMHpOBaHKE NPEACTABICHUN O POIN (PU3MKH JUIsl pa3BUTHSL IPYTHX €CTECTBEHHBIX HayK, TEXHUKU
1 TEXHOJIOTHiA;
pa3BUTHE TMpPENCTaBICHUH O BO3MOXHBIX cepax Oynymed mnpodeccnoHanIbHON 1eATelbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOJrOTOBKA K AaJbHEHIIIEMy OOY4YEHHUIO B 3TOM HaIpaBJICHUU.
Joctuxenne 3THX 1Lenell obecrneynBaeTCsl pelIeHueM CIEAYIOIUX 3aJad B IPOLEcce HU3YUYeHHs

Kypca (pU3UKH Ha YPOBHE CPEJAHEro 00IIero o0pa3oBaHMs:

npuoOpeTeHre CHUCTeMBl 3HAaHUM 00 O0mUX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIFOYAS] MEXAHHUKY, MOJICKYJISIPHYIO (PU3UKY, DJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HUKY M DIIEMEHTHI
acTpohu3uku;

(hopMUpOBaHHE YMEHHUH MPUMEHSATh TEOPETUUECKHE 3HAHUS ISl 0ObSICHEHUsI (PU3MUYECKUX SIBICHUN
B TIPUPO/JIE U JIJISl IPUHSATHUS PAKTUYECKUX PEIICHU B MOBCEHEBHOM KU3HH,

OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHBIX 3a7ad C SBHO 3aJlaHHON (PU3UUECKON MOJeNblo, 3ajad,
MOJIpa3yMEeBAIOIINX CaMOCTOSITENIbHOE CO37aHue (U3UYECKOM MOJIeNH, aJeKBaTHOM YCIOBUSAM
3aJ1a4uM, B TOM YHUCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

MOHMMaHWe (U3MYECKUX OCHOB ¥ MPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTMUECKUX TPOLIECCOB, MX BIUSHUS Ha OKPYIKAIOLIYIO CPEAY;

OBNIQJICHUE  METOJAaMHM  CAMOCTOSITENIbHOTO  IUIAHMPOBAHUS W TPOBEACHUS  (PU3MUYECKHUX
JKCIIEPUMEHTOB, aHalM3a U HUHTEpIpeTanuu HHQOpMalMM, ONpeAeNieHUus JOCTOBEPHOCTH
HOJIyYE€HHOTO Pe3yJIbTaTa;

CO3/IaHME  YCIOBHUM Uil  Pa3BUTHUS YMEHHH  IMPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NESATENbHOCTH;

pa3BHUTHE UHTEpeca K chepaM MpodhecCHoOHATLHON IeATEIIBHOCTH, CBSI3aHHON C (PU3HUKOH.

MecTo y4eOHOro npeaMera B yueOHOM IJIaHEe HIKOJIbI

O01mee uncio 9acoB it u3ydeHus Gpusuku (yriryoneHHbld ypoBeHb) — 340 gacos: B 10 kmacce — 170

yacoB (5 yacoB B Hezenm), B 11 kimacce — 170 gacoB (5 4acoB B HEZEIIO).



I. Conep:xanune yueOHOIro npeamera
10 xknacc

Pazgen 1. Hayunblii MeTOX MO3HAHUSI IPUPOABI

Ousnka — pyHIaMEHTaTbHAs HayKa o pupojae. HaydHblil MeTo/] MO3HAHHS U METOBI HCCIIEIOBAHUS
buznyecKkux sSBICHUM.

DKCIIepUMEHT U TEOpHs B TIPOIIecCce MO3HAHMS MPUpobl. HalmoieHre u SKCIepruMeHT B (pH3HKe.

CrnocoObl u3Mepenust (pU3NMUeCKUX BETUYMH (aHAJOTOBBIE U IU(POBbIE U3MEPHUTEIbHBIE MPUOOPHI,
KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepenuit GpuzndecKux BeTUIHH (aOCOMIOTHASI K OTHOCUTENIbHAS).

MonenupoBanue (GpU3MYECKUX SBICHUNH W MPOIECCOB (MaTepualibHAs TOYKa, aOCOJIOTHO TBEpIOE
TeJNO, UeanbHasl )KUIKOCTb, UACANBHBIN ra3, TOUeuHbli 3apsan). [ unoresa. dusnueckuii 3aK0H, TPAHUIIBI €TI0
IPUMEHUMOCTH. PU3ndecKast TEOpHsl.

Ponb u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI MUpa, B MPaKTHYECKOU
NEITEILHOCTH JIIOICH.

Pa3pnen 2. Mexanuka

Tema 1. Kunematuka

Mexannueckoe nBuxkeHre. OTHOCUTEIBLHOCTh MEXaHUYECKOTO BIKeHusl. Cuctema oTcuéra.

[Ipsimas 1 oOpaTHast 3a1a4u MEXaHUKH.

Panuyc-BekTop MaTepranbHOM TOUKH, €r0 MPOSKIUU HA OCH CUCTEMbI KOOpAHHAT. TpaekTopus.

[lepemenienue, ckopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepHaIbHOM
TOUYKH, UX MPOEKIIMH Ha OCH CUCTEMBI KoopArHAT. ClokeHUe epeMEIeHUN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS U MyTU MaTepUAIbHON TOYKU OT BPEMEHH U UX TPpaUKH.

CBobonHOe majeHne. Y cKopeHne cBOOOHOTo naieHus. J[Bmkenue Tena, OpOIIeHHOTO O YIJIOM K
TOPU30HTY. 3aBUCHUMOCTb KOOPJIWHAT, CKOPOCTH M YCKOPEHHUS MaTepHalbHON TOYKH OT BPEMEHH U HX
rpaduKy.

Kpuonuneiinoe nmxenue. /[BrxeHre MaTepraabHOM TOUKH 11O OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. Ilepmon wu wuyacrora oOpamenusa. LleHTpocTpemuTenbHoe (HOpPMalIbHOE), KacaTellbHOE
(TaHreHIMABHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHOM TOUKH.

TexHudyeckue ycTpoiicTBa M TEXHOJIOIMUECKHE TPOILECCHl: CIUIOMETP, ABM)KEHHE CHApsOB,
LEMHbIE, ecTepEHYAThIC U peMEHHBIE TIepeIaun, CKOPOCTHBIE JTU(THI.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETa, MIUTFOCTPAIUS KHHEMAaTHUYECKUX XapaKTePUCTUK JIBHKEHUSI.

Crioco0bl uccneoBaHusl IBUKEHUI.

Nnmroctpanus npeaensHOro nepexoaa U u3MepeHrne MTHOBEHHON CKOPOCTH.

[IpeoOpazoBanue NBMKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MTPOCTPAHCTBE.

HaGumoienue aBrxeHus Tena, OpoIEeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

Hampasnenue ckopocTu Nnpu IBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yrioBoi CKOPOCTU B PEIYKTOPE.

CpaBHeHHe MmyTeil, TPaeKTOPHil, CKOPOCTEH ABIKEHHUSI OJHOTO M TOTO K€ Tella B Pa3HBIX CHCTEMax
OTCY€Ta.

Tema 2. JIlunamMuka

[Iepsoiit 3akoH HeroToHa. MHepuumansHble cucteMsl orcuéra. [IpuHumn otHocuTensHOCTH ['amues.
Heunepuuanbabie cucteMbl 0TCUYETa (OMpeAeNieHUE, IPUMEPHI).

Macca tena. Cuina. [IpuHnun cynepno3unuu cui.

Bropoii 3akon HeroToHa 1151 MaTepranbHOM TOUKH.

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIIEHTHOCTh TPABUTAIMOHHON 1 MHEPTHON MacChl.

Cuna TspKecTH. 3aBUCHMOCTh YCKOpPEHHUSI CBOOOJHOIO MaJ€HHUsI OT BBICOTHI HaJ MOBEPXHOCTHIO
IUTAHETHl U OT reorpaduyeckoil mupoThl. J[BrkeHne HEOECHBIX TEeN M UX CIIyTHHKOB. 3akoHbl Kerepa.
[IepBast kocMu4ecKkas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocsi ¢ yCKOpeHHUEM.



Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJBXKEHUS W cuiia TpeHus mnokos. Kosdduument
TpeHusi. Cuna CONpOTUBIICHUS TPHU JBIKEHUU Teja B KUIKOCTH WJIM rase, €€ 3aBUCUMOCTh OT CKOPOCTHU
OTHOCHUTEJILHOTO JABUKECHUSI.

Hasnenue. 'mapocrarnyueckoe gasienue. Cuna Apxumena.

TexHHUecKue yCTpONCTBA U TEXHOJOTUUECKHE MPOLECCHI: MOIIIUITHUKH, IBHY)KEHHE UCKYCCTBEHHBIX
CITyTHUKOB.

Jemoncmpayuu

Hao0mtonenue aBuKeHUs Te B MHEPIMAIBHBIX M HEMHEPIIUATbHBIX CUCTEMAaX OTCUéTa.

[IpuHIUIT OTHOCUTETBHOCTH.

Kayenue nByx HWIMHAPOB WIM IIAPOB PA3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM OTHOCHUTEIIBHO
HEMHEPIUAIbHOU CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACUCTBYIONICH MPUIOKEHHBIX K TEIIy CHJI C TIPOU3BEIACHUEM MAacChl Tejia Ha €ro
YCKOPEHHE B UHEPIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHHKAIOIIUX B PE3YJIbTATE B3AUMOACHCTBHS TEN.

N3mepenune macc o B3auMOEHCTBUIO.

HesecomocTs.

Bec tena mpu ycKOpeHHOM NOABEME U M1aJICHUN.

[{eHTpOOEI)KHBIE MEXaHU3MBI.

CpaBHEHME CHUII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHHUSI.

Tema 3. CtaTtuka TBEpIOro TeJia

AbcomtotHo TBEpaoe Tenmo. [locTymarenbHoe U BpallaTeslibHOE JBMKEHHE TBEPAOTO Tena. MoMeHT
CHJIBI OTHOCUTENIBHO OCHU BpaiieHus. [lneuo cunbl. CiioxeHue cuil, MpUIOKEHHBIX K TBEpAOMY Teny. LleHTp
TSYKECTH TeJa.

VYcoBus paBHOBECHUS TBEPIOTO TEIIA.

YcToliunBoe, HeYycToiunBOE, 0e3pa3TuYHOE paBHOBECHE.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHWH, CTPOUTENBbHBIA KpaH,
pemeéryaTbie KOHCTPYKIIMH.

Jlemoncmpayuu

VYcnoBust paBHOBECHS.

Bunael paBHOBeECHS.

Tema 4. 3aK0HBI COXPAHEHUS B MEXaHUKeE

NmMmynsc maTepualibHOM TOYKHM, CHCTEMBl MaTepHalbHBIX ToueK. LleHTp wmacc cucrtemsl
MaTepHaJIbHBIX TOUEK. Teopema O JBUKEHUU LIEHTpa Macc.

Nmnynbe cuibl 1 I3BMEHEHUE UMITYJIbCA TENa.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

MomeHT umnyiibca MaTepualbHONW TOukH. [IpencTtaBieHne O COXpaHEHMM MOMEHTAa MMITyJbCa B
HEHTPAIbHBIX MOJISX.

PaGora cunbl Ha MajoOM U Ha KOHEYHOM TepemenieHun. ['paduueckoe npeacrapneHne padoThl CUTIBL.

MOUHOCTh CHJIBL.

Kunernyeckas sHeprust marepuaibHOil Touku. Teopema 00 M3MEHEHMHM KHHETHYECKOW SHEpTruu
MAaTEepUAIBHOM TOUYKH.

[loTrenumanbHple W HenmoTeHUMANbHbIE cuibl. [loTeHumanbHas »Heprus. lloTeHumanbHass SHEpPrus
ynpyro jaehopmMupoBaHHOW TPYXUHBL [loTeHIIMANbHAS SHEPTUs TeNa B OJAHOPOAHOM TPAaBUTAIMOHHOM
nonie. [loreHmanbHas Heprus Tela B TPaBUTALMOHHOM I0JI€ OJHOPOIHOTO Iapa (BHYTPH M BHE IIapa).
Bropas kocMuueckas CKOpocTb. TpeThss KOCMUYECKAsk CKOPOCTb.

CBsi3p pabOTHI HETIOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHHUECKOW PHEPTUU CUCTEMbI Tell. 3aKOH
COXPAHEHUSI MEXAHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyuM Ui UaeanbHON KUIKOCTHA KaK CIIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOMN
SHEPIHH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: JBH)KEHUE PAKET, BOIAOMET, KOMED,
NPYKUHHBIN MHCTOJIET, TUPOCKOII, GUTYPHOE KaTaHHe Ha KOHbKaX.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.



PeakTuBHOE ABMXKEHUE.

N3mepeHne MOIHOCTH CUIIBL.

N3meneHue sHepruu Teia Mpu COBEPIIEHUU PaOOTHI.

B3anMHble npeBpaleHuss KUHETUYECKON M MOTCHIUAIBHOW YHEPTUi MPU JACWCTBUU HA TEJIO CHIIBI
TSYKECTU U CUJIBI YIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOAHOM Na/IEHUU.

Paznen 3. MoJgiekyJsipaasi pu3uKa u TEPMOAUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJIIPHO-KHHETHYECKOI TeOpUH

OcHoBHbIE TONOXKEHUSI MoOJIeKyJsipHO-KuHeTHueckoil Teopun (MKT), ux omsiTHoe oOoCHOBaHUE.
Huddysus. bpoyHoBckoe ABmKeHHE. XapakTep ABIKEHHS W B3aWMOJICHCTBUS YacTHIl BemiecTBa. Mojaemnu
CTPOEHHSI Ta30B, JKUIKOCTEH M TBEPIBIX Teld U OOBSCHEHHE CBOICTB BEIIECTBA Ha OCHOBE ATHX MOJEINEH.
Macca u pazmepsl Mosiekyn (aToMoB). KonnuectBo Bemecta. [TocrosiHHass ABoraapo.

TennoBoe paBHoBecue. TemnepaTypa u criocoOs! e€ uzmepenus. Lllkana Temnepatyp Llenbcus.

Mogens uaeanbHOr0 ra3a B MOJIEKYJISPHO-KUHETUYECKOM TEOpUM: 4YacTHULbl Tra3a JBHXKYTCA
XaO0THYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

lazoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AOcomioTHas Temreparypa (Ikaia
temneparyp Kenbsuna). 3akon JlampToHa. M30mporieccsl B UA€aTbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHne U30MPOLIECCOB: U30TEpPMa, N30X0pa, n3obapa.

CBsi3b MEXAy [JaBIICHUEM M CpEIHEH KHHETUYECKOM SHEpPrued MOoCTynaTelIbHOrO TEIIOBOTO
JBUKEHHMSI MOJIEKYJl UACAIbHOrO0 Ta3a (OCHOBHOE YpPAaBHEHUE MOJIEKYJISIPHO-KMHETHUECKON Teopuun
UJICabHOTO Ta3a).

CBsi3b aOCOJIOTHOM TeMIlepaTypbl TEPMOJUHAMHYECKOM CHUCTEMBI CO CpeIHEH KHHETHYECKOM
SHEPTrHel MOCTyNaTebHOrO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHudyeckue yCTpoHCTBA M TEXHOJOIMUECKHE IIPOLECCHl: TEPMOMETpP, OapoMeTp, IOJIyYeHHE
HAaHOMAaTEPHAJIOB.

Jlemoncmpayuu

Mopenu 1BUKEHUS YaCTHUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JIBUXKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO JIBUYKEHUSI.

Huddyszus sxuakocrei.

Mopnens onbita IlTephna.

[IpuTsxeHue MOJIEKyI.

Moaenu KpUCTaITNYECKUX PEIETOK.

Habumtoienue u vccnenoBaHue U30MpoIECCOB.

Tema 2. Tepmoannamuka. TensoBbie MAIIMHbBI

Tepmonunamuueckass (TJl) cucrema. 3amaHue BHEMIHUX YCJIOBUM MJii TEPMOJAMHAMHYECKOM
cucteMbl. BHemHne u BHyTpeHHHE MapaMeTrpsl. [lapameTpbl TepMOAMHAMUYECKONM CUCTEMBI KaK CpEIHUE
3HAYEHUS BEJIMYUH, ONUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nHauano tepmoguHamuku. CaMONPOU3BOJIbHAS peslaKcalusl TEPMOJIMHAMUYECKOW CUCTEMBI
K TEIJIOBOMY PaBHOBECHIO.

Mopenps uaeaqpHOrO rasa B TEPMOJMHAMUKE — CHUCTEMa YpPaBHEHMI: ypaBHeHHME MeHJeneeBa—
Kiraneiipona u BeIpakeHUE UIsl BHYTPEHHEH HJHEPIUU. Y CJIOBUS NPUMEHUMOCTH 3TOM MOJEIU: HU3Kas
KOHLIEHTpalusl 4YacTHUll, BBICOKHE TeMIepaTypbl. BblpakeHne ajis BHYTPEHHEW 3HEPruu OJHOATOMHOIO
UJICAIBHOIO ra3a.

KBazucrarnueckue u HeCTaTHUECKUE TPOLIECCHI.

DOneMeHTapHasi paboTa B TepMmoJuMHaMuKe. Bbramcienue paboTbl mo rpaduky mpolecca Ha pV-
JarpaMMme.

Tennonepenaua kak crnoco0 M3MEHEHUS BHYTPEHHEH 3HEpPIruu TEpPMOAMHAMUYECKOM cHucTeMbl 0e3
coBepiieHus paboTel. KoHBEKIMS, TEMIONPOBOAHOCTD, U3ITy4YEHHUE.

KommyectBo Temnotrel. TerutoéMkocTs Tena. YaenpHas W MOJIApHAas TEIUIOEMKOCTH BEIIECTBA.
VpaBHenue Maiiepa. VYnaenbHas TeEIOTa CropaHus TOIMBa. Pacuér KoiauyecTBa TEIUIOTHI MIPH
teruonepenayde. [lonstue 06 aguadbaTHOM Ipoliecce.

[TepBrIii 3aKk0H TepMOAMHAMUKHU. BHyTpeHHss1 sHeprusi. KonndecTBo TerioTel U paboTa Kak Mephbl
M3MEHEHUS! BHYTPEHHEHN 3HEPTUN TEPMOANHAMUYECKON CUCTEMBI.



Btopoil 3akoH TepMOAMHAMUKH [JIi PAaBHOBECHBIX IMPOLECCOB: 4Yepe3 3aJaHHOE PaBHOBECHOE
COCTOSTHHE TePMOIMHAMUYECKON CUCTEMBI IPOXOINT SUHCTBCHHAS aquadara. AOCONIOTHAS TEMITEpaTypa.

BTopoii 3aKOH TEpMOJMHAMUKH ISl HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO MEpeaaTh TEIJIOTY OT
Oosee xoyomHOTO Tena K Oonee Harperomy Oe3 kommnencanun (Kmaysmyc). HeoOpaTuMocTh mpHpOIHBIX
MIPOLIECCOB.

[Tpuntmne! aeiictus TermnoBbix mamuH. KIT/I.

Maxkcumansnoe 3Hauenune KIIT. [{ukn Kapno.

DKOJIOTMUECKHE AaCHeKThl MCIOJb30BaHUS TEIUIOBBIX JBHUrareneil. TeruioBoe 3arpsi3HEHHE
OKPY’KaroIle cpessbl.

TexHUUeCcKHe yCTPOUCTBA U TEXHOJIOTHUECKUE MPOIECCHI: XOJOAWIBHUK, KOHIUIIUOHED, AU3ETbHBII
U KapOropaTOpHBIA ABUraTeNu, MapoBas TypOWHA, MOJTYYEHHE CBEPXHU3KUX TEMIEparyp, YTHUIH3AIMs
«TETJIOBBIX» OTXOJIOB C WCIIOJIb30BAHMEM TETUIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHUIECKOTO TOTLTUBA JIJIS
BBIPAOOTKH «TETIOBOM» M 3JIEKTPOIHEPTHH.

Jlemoncmpayuu

N3menenue TemnepaTypsl IpU aInadaTHYECKOM PaCIIMpPEHUH.

BosaymHoe orauso.

CpaBHeHME yJeIbHBIX TEIUIOEMKOCTEN BEIIECTB.

CrniocoObl N3MEHEHNUS BHYTPEHHEN SHEPTUH.

HccnenoBanue anuabaTHOro mporecca.

KommnbrorepHbie MOJEH TETUIOBBIX JBUTATEIICH.

Tema 3. ArperaTHblie cOCTOsSIHHS BelecTBa. @a3oBble NMepexoabl

[TapooOpazoBanue u koHaeHcanus. Mcapenue u kumneHue. Y ieabHas TeryioTa napooopa3oBaHus.

Haceiiennsle 1 HeHachbllleHHbIE MMapbl. KadecTBeHHass 3aBUCMMOCTH IUIOTHOCTH U JAaBJICHUS
HACBIIIEHHOTO Tapa OT TeMIIepaTyphbl, UX HE3aBUCHUMOCTb OT 00bEMa HACHIIMIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUSI OT JaBJICHUS B KUIKOCTH.

BnaxHocThs Bo3ayxa. AGCOIOTHAS U OTHOCUTENbHASI BIIAXKHOCTb.

Tépmoe Ttenmo. Kpucramnmmyeckue u amopdubie Tena. AHU3Z0TPONHS CBOMCTB KPHUCTAJUIOB.
[InaBnenue u kpuctauM3anus. Y aenbHas TeroTa miasieHus. Cyoaumanus.

Hedbopmaruu tBEpHoro Tema. Pactsbkenme m cxxatue. Casur. Moayne Onra. Ilpeaen ynpyrux
nedopMarui.

TennoBoe pacmimpeHue >KUAKOCTEH U TBEPABIX Tel, OOBEMHOE U JIMHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJEOAHWI 4YacTUIl BEIIeCTBAa KaK MPUYMHA TEIUIOBOTO paCUIUpeHHs Ten (Ha
KayeCTBEHHOM ypPOBHE).

[IpeoOpaszoBanue sHeprun B (Ha30BBIX MEPEXOaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. Kod(hdummeHT moBepXHOCTHOTO HATsHKEHUS. KanmuuisipHbie sSBICHWSL.
JlaBneHue noa NCKpUBIEHHON MMOBEPXHOCTHIO xkuaKocTH. Popmyna Jlamnaca.

TexHHuecKue YCTpOMCTBA M TEXHOJIOTMUECKUE TPOIECCHl: JKHUJKUE KPHUCTAILIbI, COBPEMEHHBIC
MaTepHabl.

Jlemoncmpayuu

TenoBoe pacimupeHue.

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBITHI ¢ MBUIBHBIMU TIJIEHKAMH.

CmauuBaHue.

Kanunnsipusie siBienHus.

Mopenu HeHbIOTOHOBCKOM JKUJIKOCTH.

CrniocoObl U3MepEeHHs BIaKHOCTH.

UccnenoBanue HarpeBaHus U TUIABJICHUS] KPUCTAIITMYECKOTO BEILIECTBA.

Bunapl nedopmarmii.

HaGumrotenue Maibix aedopmariuii.

Pa3znea 4. diiekTpoauHaMuUKa

Tema 1. JinekTpuueckoe moJie



DnekTpu3aius Ten U €€ MPOSBICHUA. DJIEKTpUUYECKHM 3apsia. [Ba BuAA 3JIEKTPUUYECKUX 3apsAIOB.
[IpoBogHMKY, AMAAEKTPUKHU U TOTYTIPOBOJHUKU. DJIEMEHTAPHBINA 3JIEKTPUUECKUH 3aps]. 3aKOH COXpaHEHUS
3JIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onekrpuyeckoe nosie. Ero qeiicTBrue Ha ANeKTpUYECKUE 3apsibl.

Hanpsokéanocts anexktpuueckoro nois. [TpoOHsiit 3apsaa. JIuHuy HanpsEHHOCTH AIIEKTPUUECKOTO
noJig. OTHOPOJHOE JIEKTPUUYECKOE TIOJIE.

[ToTeHIManbHOCTh  DIIEKTPOCTATUYECKOrO  IMOJsA. Pa3HOCTh MOTEHIMANOB U HAIpsDKEHUE.
[loTennmanbHas 3HEprus 3apsaa B AJIEKTPOCTaTUYECKOM moJie. [loTeHnman 31eKTpocTaTU4ecKOro MoJsl.
CBs13p HaNpsHKEHHOCTH MOJIS M Pa3HOCTH MOTEHLMAJIOB /ISl AJIEKTPOCTATUYECKOTO M0JIs (KaK OJAHOPOIHOIO,
TaK U HEOJJHOPOJIHOTO).

[IpuHIMI cyneprno3uuu 3IeKTPUUECKUX TOJIeH.

[Tone Toueunoro 3apsna. [lone paBHOMepHO 3apsikeHHOMN cdepbl. [lone paBHOMEPHO 3apsKEHHOTO
no o60bémy mapa. Ilome paBHOMEpHO 3apspDKEHHOM OeCKOHEUHOM IocKocTH. KapTunbl nuHu
HaNpsHKEHHOCTH 3TUX TOJIEH M SKBUIOTEHIMAIIBHBIX TIOBEPXHOCTEM.

[IpoBOIHMKY B AJIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECUS 3aPSI0B.

JIMDIIEKTPUKY B 3EKTPOCTATUYECKOM MoJI€e. /[uanexkTpruueckasl MpOHUIIAEMOCTh BEIIECTBA.

Kongencarop. OneKkTpoEMKOCTh KOHIEHCATOPa. DJIEKTPOEMKOCTD IJIOCKOTO KOH/IEHCATOpa.

[TapannensHoe coennHeHne KoHieHcaTopoB. [locnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

JIBrkeHune 3apsyKEeHHOM YacTUIIBl B OAHOPOJIHOM 3JIEKTPUYECKOM TOJIE.

TexHuueckue yCTpoCTBA M TEXHOJIOTMYECKHME IIPOLECCHI:  JIEKTPOCKOI,  AJIEKTPOMETD,
AIEKTPOCTaTUYECKas 3alUTa, 3a3eMIIEHHE AIIEKTPONIPUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ae ['paada.

Jlemoncmpayuu

VYCeTpoicTBO U IPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

DNEKTPUUYECKOE MOJIE 3apSKEHHBIX IAPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3apsHKEHHBIX TIACTHH.

Monens anekTpocTaTiueckoro reaeparopa (Ban ne I'paada).

[IpoBOHMKY B 3IEKTPUUECKOM TOJIE.

DNeKTpocTaTUIeCKas 3allluTa.

VYeTpoiicTBO U IEeHCTBHUE KOHJIEHCATOPA MOCTOSSTHHON M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAM IUIACTHH, PACCTOSHUS MEXIY
HUMU U JUBJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUIECKOT0 OIS 3apsyKEHHOT0 KOHEHCATopa.

3apska 1 pa3psika KOHASHcaTopa 4epe3 pe3ucTop.

Tema 2. IlocTOSIHHBIN JJ1eKTPUYECKUH TOK

Cuia Toka. I[TocTOSIHHBIN TOK.

VYcnoBus CylecTBOBaHUS IOCTOSHHOIO 2JIEKTpUYECKOro Toka. Mcerounnku Toka. Hanpsokenue U u
S/C é.

3akoH OMa 1715 yyacTKa IEeTH.

DIEKTPUYECKOE CONMPOTUBIICHUE. 3aBUCUMOCTh COMPOTUBIIECHUS OAHOPOJHOIO NMPOBOJHHMKA OT €ro
JUIHBI U IIOMIA IIOTIEPEYHOT0 CEYEHUS. Y IEIIbHOE CONPOTUBIICHUE BELIECTBA.

[TocnenoBarenpHOE, MapamieNbHOE, CMEIIAHHOE COEMHEHNE IPOBOJHUKOB. PacuéT pa3BeTBIEHHBIX
anekTpuyeckux nernei. [Ipasuna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jlxoyns—JIenna.

MOIHOCTB JIEKTPUUIECKOr0 TOKA. TerioBas MOIIHOCTb, BIJIEIAEMAsl HA PE3UCTOPE.

OJIC m BHyTpeHHEE CONpPOTHBIICHHWE HMCTOYHWKA TokKa. 3akoH OMa njis TMOJHOW (3aMKHYTOM)
3JIEKTPUYECKOM LeH. MOIHOCTh UCTOYHUKA TOKa. KOpoTKoe 3aMbIkaHueE.

KoHneHcaTop B ieny NOCTOSTHHOTO TOKa.

TexHuueckue ycTpoHCTBa U TEXHOJOTUYECKUE TPOIIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
3JIEKTPUYECKOMN SHEPTUH.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSHKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA OT HAIPSDKEHUS NI PE3UCTOPA, JaMIIbl HAKaJUBaHUS U
CBETOAMO/1A.



3aBHMCHUMOCTbh CONPOTHUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN MOINEPEYHOTO
CEYEHHUs U MaTepuaa.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA OT CONPOTHUBIICHUS IIPH ITOCTOSSHHOM HAIIPSKEHUN.

[Ipsmoe n3mepenne 3/IC. KopoTkoe 3aMblkaHne TajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
COIPOTHBIICHUS.

Crnioco0rl coenHeHust ICTOYHUKOB Toka, DJ1C Oarapeil.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEKY MOJIFOCAMHA NCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

Tema 3. Toxku B pa3Iu4HbIX cpeax

OnexTpuyeckas IPOBOJUMOCTb pPa3JMYHBIX BEIIECTB. JJEKTPOHHAs NPOBOAMMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTUBIIEHHUS] METAJUIOB OT TeMIeparypbl. CBEpXIPOBOAUMOCTD.

DNIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonmynpoBonnuku. CoOCTBEHHAst U MPUMECHAs! MMPOBOJAUMOCTH TOJYPOBOAHUKOB. CBOHCTBA p—-
nepexoa. [ToxynpoBoJHUKOBbIE TPUOOPHI.

DNEeKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS] TUCCOLMAIMS. DIJIEKTPOIH3. 3aKOHBI
®Dapazes 11 IEKTPOIN3a.

OnexTpuyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSITENIbHBIN pa3psi. Pa3iauuHble THUIIBI
CaMOCTOSITENILHOTO pa3psina. Monnus. [Tna3ma.

TexHudyeckue yCTpOHCTBA M TPAKTUUYECKOE IPUMEHEHHE: Ta30pa3psaHble JIaMIIbl, 3JEKTPOHHO-
JdydeBas TpyOKa, MOJIYIPOBOJHUKOBBIE MPUOOPHI: TUOJ, TPAH3UCTOP, (POTOAMOA, CBETOMO, TaJbBaHUKA,
paduHUpPOBAaHUE ME/IH, BHIIJIABKA ATFOMUHHUS, JIEKTPOHHAS MUKPOCKOTIIHUSI.

Jlemoncmpayuu

3aBUCHUMOCTb COIIPOTUBIIEHHSI METAJNIOB OT TEMIEPATYpPHI.

IIpoBOAMMOCTE AIIEKTPOIUTOB.

3axoHsbl 2nekTponusza dapanes.

HckpoBoii paspsi ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHHE IPOBOIUMOCTH METAJIJIOB U MOJIYIPOBOIHUKOB.

OnHOCTOPOHHSAS MPOBOJUMOCTD AUOJA.

Du3nYecKUil MPAKTUKYM

CriocoObl  M3MepeHHs (U3MYECKMX BEIMYMH C HCIOJIb30BAaHUEM AaHAJOTOBBIX M LU(POBBIX
U3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U OTHOCUTEJIbHBIE
HOTPEIIHOCTU U3MepeHui puznyeckux BennyuH. OLeHKa IpaHULl HOIPEIIHOCTEH.

[IpoBeenne KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUI 3aBUCUMOCTEH (PM3NUECKUX BEIHMYUH, TPOBEPKA
NpEeJIOKEHHBIX THIIOTE3 B paboTax:

3HakoMcTBO ¢ 1rdpoBoit nabopatopuern o ¢usuke. [IpumMepsl n3mMepenns GU3NYECKUX BEITHYUH
IpY IOMOIIN KOMIbIOTEPHBIX JATYUKOB

Hccnenosanmne 3aBUCUMOCTY IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUKCHUH

H3mMepeHune yckopeHust CBOOOIHOTO MaieHUs

W3yueHune nBMxeHNs Teaa, OPOIEHHOT0 TOPU3OHTAIBHO

Hccnenopanue 3aBUCMMOCTH MEPU0Ia OOpAIIeHNUs KOHMYECKOT0 MasTHHUKA OT €ro MapaMeTpoB

H3mepenne paBHONCHWCTBYIONICH CHITBI IPH IBMKCHUH OPYCKa M0 HAKIIOHHON TIOCKOCTH

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3WHOBOM 00pasiie, oT
ux nedopMaiuu

H3ydenune NBUXEHUS Tpy3a HA Baldy C TPEHHEM

HccnenoBanne yCIIOBHUM paBHOBECHUS TBEPIOIO Tella, UMCIOIIETO OCh BPallICHUS

H3mepeHne KNHEeTHYECKOW SHEPITUM TEa 10 TOPMO3HOMY ITYTH

I/I3y‘-IGHI/I€ B3aMOCBSI3HU 3H€[2FI/II/I MG)KMOJIGKYJISI[!HOFO B3aI/IM02!€I\/JICTBI/I$I )41 TeMne[zaTypH KHUIICHUA

JKUOKOCTEN
H3mepenne vaenbHol TeNIT0EMKOCTH

H3MepeHne yaenbHOW TeIUIOTHI INIABJICHUS Ab/ia

I/I3yquHe MMPOTCKAHUWA TOKA B ICH, COQ!G[DK&[[!GI‘/JI KOHJICHCATOP
HccaenoBanue CMEIIAaHHOTO COSANHEHUS pE3UCTOPOB

CHSITI/IG BOHLT-&MHG[!HOﬁ Xa[!aKTe[!I/ICTI/IKI/I AnoJia
MeknpeaMeTHbie CBSI3H




N3yuyenne kypca ¢usuku yriyonéaHoro ypoBHsS B 10 kiacce oOCymIecTBIsieTcs € Y4YETOM
COJIepKATENbHBIX MEXIPEJAMETHBIX CBSI3eH € KypcamMH MaTeMaTWKW, OWOJOTHH, XUMHH, reorpaduul U
TE€XHOJIOTHH.

MexnpeaMeTHble TOHATHS, CBSA3aHHBIE C W3YYEHHUEM METOJOB HAy4YHOIO IIO3HAHUSA: SBJICHUE,
Hay4yHbId (akT, THUIOTe3a, (QU3MYecKass BEIWYMHA, 3aKOH, TEOpHs, HAOIIO/IEHUE, SKCIEPUMEHT,
MOJICIIUPOBAaHKE, MOJIENb, M3MEpPEHHE, MOTPEIIHOCTH H3MEPEHUH, M3MEpHUTENIbHbIE NPHOOPHI, IU(pOBas
nabopaTopus.

MatemaTuka: Pemenne cucremsl ypaBHeHWH. JIuHeilinas QyHkius, mapabona, rumepOona, uX
rpaduku U cBoiicTBa. TpuroHomerpuyeckue (PyHKIHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECCTBO. BEKTOPHI M MX MPOEKIIMK HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buosorusi: MexaHnueckoe ABHKEHUE B JKHUBOM mpupoze, auddys3usi, 0CMOC, TEIIOOOMEH >KHUBBIX
OpPraHM3MOB, TEIUIOBOE 3arpsA3HEHHME OKPY’KAIOLIEH cpenpl, YTUIM3alus OMOOPraHMYECKOTO TOIUIMBA IS
BBIPA0OTKH «TEIUIOBOI» M SJEKTPOIHEPTHH, MOBEPXHOCTHOE HATSHKEHHE M KANWUISIPHbIE SBJICHHUS B
IIPUPOJE, DIICKTPUYECKHE SBJIICHNS B KUBOU IIPUPOJIE.

XuMHS: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIpHAs
Macca, IOJIy4YeHHE HAHOMATEepUaJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEHM M Ta30B, XUIKUE
KPUCTAJUIbl, JJEKTPUYECKUE CBOMCTBA METAUIOB, JJEKTPOJIUTUYECKAs] JUCCOLMAINs, TaJlbBaHUKA,
3JIEKTPOHHAS] MUKPOCKOIIHSI.

Ieorpadusi: BIaXXHOCTh BO3/AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnosnorus: npeodpa3oBaHne JBMKEHUN C HCIIOJIB30BAaHUEM MEXAHU3MOB, YUET CyXOTo U 5KHJKOTO
TpPeHUs B TEXHHKE, CTATHUECKHE KOHCTPYKIMH (KPOHIITEWH, pelnieTyaTble KOHCTPYKIIMU), UCIOIB30BaHUE
3aKOHOB COXPAaHEHHUS MEXAaHUKH B TEXHHUKE (THPOCKON, BOAOMET U JApYyrue), ABUTaTelb BHYTPEHHEIO
CropaHus, napoas TypOuHa, OBITOBOM XOIOAUIBLHUK, KOHAUIIMOHEP, TEXHOJIOTUHU MOTyUYEHHUSI COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHUE
3MEKTPONPUOOPOB, ra30pa3psAHbIC JaMIIbI, TOTYTPOBOAHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 kiace

Pa3znea 4. diiekTpoauHaAMuUKaA

Tema 4. MarauTHoe noJie

B3anMopeiicTBue TOCTOSHHBIX MAarHWTOB M TNPOBOAHMKOB C TOKOM. MarnutHoe moisie. Bektop
MarHuTHOW MHAYKIMH. [[prHIAI cyneprno3uiuyu MarHuTHBIX IOJIeH. JIMHUM MarHUTHOW MHTyKIIMH.

MaruauTtHoe 1noJjie IPOBOJIHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKH H KPYTrOBOrO BUTKA). OMBIT
Opcrena.

Cuna AMriepa, e€ HanpaBJIEHUE U MOLYJIb.

Cuna JlopeHua, e€ HampaBiieHUE U MOJYJb. [IBuKeHME 3apspDKEHHOM YacTHULBI B OJIHOPOJHOM
MarHutHoM mnose. PabGora cuibl Jlopenna.

MarnutHoe nosue B Bemectse. PeppoMarHeTHKH, apa- U JUaMarHeTUKH.

TexHHuecKue yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECChl: MPUMEHEHHE IMOCTOSHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, SIEKTPOIBUTATEND SIKOOH, YCKOPUTENN HJIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu

Kaptuna nuHUH WMHAYKIMM MarHUTHOTO IIOJI IOJIOCOBOTO U IOJKOBOOOPa3HOTO MOCTOSIHHBIX
MarHuTOB.

KapruHa nuHMI MarHMTHOM WMHAYKIMM IIOJI JUIMHHOTO IPSMOIO NPOBOJHUKA M 3aMKHYTOIO
KOJIBLIEBOT'O MMPOBOJIHUKA, KATYIIKH C TOKOM.

B3anMozeincTBue 1ByX POBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI 3JIEKTPOJIUTA.

Habmroienue ABMKEHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMn neicTBUS AIIEKTPOU3MEPUTENFHOTO TPUOOPA MATHUTOAIEKTPHUECKONW CUCTEMBI.

Tema 5. DJIeKTPOMATHUTHAS UHAYKIIHS

SBnenue anekTpoMarHuTHOM MHAYKIHUH. [loTok BexkTopa MarHuTHON MHAYKIUU. DAC HHIYKIUU.
3akoH 35ekTpoMarauTHOM nHaykuuu dapanes. Buxpesoe snekrpuueckoe nose. Toku Dyxo.

O/1C uHAYKINY B IPOBOAHMKE, IBUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NunyxruBHOCTh. KaTymika MHAYKTMBHOCTH B LIENIM IOCTOSIHHOTO TOKA. fIBJI€HHME CaMOMHAYKIIUH.
OJIC caMOMHAYKIUH.



DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DIEeKTPOMArHUTHOE T0JIE.

TexHudyeckue yCTpOHCTBA M TEXHOJOTHYECKHE MPOIECChl: MHAYKIMOHHAS Me€4Yb, COJICHOU/, 3allluTa
OT JIEKTPU3ALNHU TeJ MIPU IBUKEHUU B MATHUTHOM I10J1€ 3€MJIH.

Jemoncmpayuu

Habumoienue siBieHNs 31€KTPOMarHuTHOM MHIYKIMH.

Uccnenoanue 3aBucumocty J/1C MHAYKIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

[IpaBuio JleHna.

[Tamenne MarauTa B allOMUHAEBON (METHOM) TpyOe.

SIBneHne caMOMHYKITUH.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMH OT CKOPOCTU U3MEHEHUS CUIIBI TOKA B LIETIH.

Pa3nea 5. Kosie6anus u BOJIHBI

Tema 1. Mexannueckue KojedaHust

Konebarenbnas cucrema. CBOOOAHBIE KOJIEOAHMS.

l'apmonnueckue konebanusi. KunHemaTnueckoe W JWHAMHUYECKOE OMNHMCAHHME. JHEPreTH4ecKoe
onMcaHue (3aKOH COXPaHEHMsI MEXaHWYECKOM 3Heprun). BoIBoA TMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX
KoJIe0aHUI U3 UX HHEPTeTUYECKOTO M KHHEMATUYECKOTO OMHCAHUSI.

Awmiumntyzaa u ¢asa konedanuil. CBsI3b aMILUIUTY/ 16l KOJICOAHNUN MCXOAHON BEIMUUHBI C aMIUIUTY1aMU
Kosie0aHUil €€ CKOPOCTH M YCKOPEHHUSI.

[Tepuon u yacrota xonebanuii. [lepuoa ManbIx CBOOOHBIX KOJICOAHUI MAaTEMAaTUYECKOTO MAasITHUKA.
[Teproa cBOOOTHBIX KOJIEOaHHI MPYKUHHOTO MasTHUKA.

[TonsiTue o 3aTyxaromux konebanusx. BoiHykneHHble Kojaebanus. Pezonanc. PezonancHas kpuBasi.
Brnusinue 3aTyxaHus Ha BUJI P€30HAHCHOM KpUBOW. ABTOKOJIeOaHuSI.

TexHu4yeckue yCcTpoHCTBA M TEXHOJIOTMUECKHE MPOLIECChl: METPOHOM, Yachl, Kauesiu, My3bIKaJbHbIE
UHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu

3anuck K01e0aTeNbHOTO ABMKECHUS.

Habumoienne He3aBUCMMOCTH NEpHOa MAJIBIX KOJIEOaHHUM Irpy3a Ha HUTH OT aMILIUTY/IbI.

HccnenoBanme 3aryxamoomux KoJeOaHWH M 3aBHCHUMOCTH TEpHOJa CBOOOJHBIX KOJNEOaHWH OT
COIPOTHBIICHUS.

HccnenoBanune konebanuii rpy3a Ha MacCUBHOM MPY>KHHE C 11ebI0 (OPMUPOBAHUS TPEICTABICHUN
00 ueanbHON MOJIENH NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEeHUs SHEPTUU MPHU KoIeOaHUIX rpy3a Ha TpYyKHUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

Tema 2. J1eKTPOMArHUTHBIE KOJIeOaAHUSI

Konebarenbubrit koHTYyp. CBOOOAHBIE JEKTPOMArHUTHBIE KOJIEOAaHUS B UCAIbHOM KoJebaTeIbHOM
koHType. @opmyna Tomcona. CBsi3b aMIUIMTYIbl 3apsia KOHAEHCATOpa C aMIUIMTYAOM CHUJIbl TOKAa B
K0JIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUU B UI€aIbHOM K0JIE0aTEIbHOM KOHTYDE.

3aryxaromiue 3JIeKTPOMarHUTHbIE KoyieOaHusl. BeIHyKIeHHbIE AIIEKTPOMArHUTHBIE KOJIeOaHusl.

[lepemenHbIil TOK. MOIIHOCTh IEPEMEHHOTO TOKAa. AMIUIMTYAHOE U ACHCTBYIOLIEE 3HAUEHHUE CUJIbI
TOKa M HAIMPSHKEHUS MIPH Pa3TU4HON popMe 3aBUCUMOCTH MTEPEMEHHOTO TOKa OT BPEMEHHU.

CuHyconJalbHbIi nepeMeHHbIN TOK. Pe3uctop, KOHAEHCATOp M KaTyllKa MHAYKTUBHOCTH B LIENU
CHUHYCOHM/IaJIbHOTO NEePeMEHHOro Toka. Pe3oHanc TokoB. Pe3oHaHC HanpsKeHUIA.

Wneansublil Tpanchopmarop. [Ipon3BoacTBo, nepenava u moTpedIeHne AEKTPUIECKON SHEPTUH.

DKOJIOTHYECKHEe PUCKH TIpU  TMPOU3BOJCTBE 3JeKTpodHepruu. KynbTypa uHCHoib30BaHUs
3JIEKTPO3HEPTUU B ITOBCETHEBHOM JKU3HM.

TexHudyeckue yCTpOIlCTBA M TEXHOJOTHYECKHE MPOLECChl: AJIEKTPUUYECKH 3BOHOK, TE€HEpaTop
[IEPEMEHHOTr0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

CBOOOTHBIC IEKTPOMATHUTHBIC KOJICOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcorpaMMel 3JIEKTPOMAarHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXaroMMX IEKTPOMArHUTHBIX KOJICOaHUH.



Mopenp 37eKTpOMarHuTHOTO FeHepaTopa.

BrIHY X I€eHHBIE CHHYCOHIAIbHBIE KOJICOaHNUsI.

Pe3ucrop, karynika HHIYKTUBHOCTU U KOHJEHCATOP B LIETIH MIEPEMEHHOIO TOKA.

Pe3oHanc nmnpu mocnenoBaTeNbHOM —COEIMHEHUM PE3UCTOpa, KaTyIIKM HMHIYKTUBHOCTH U
KOHJIEHCATOpa.

YCTpOUCTBO ¥ IPUHIIUIT ACHCTBHS TpaHCcHopMaTopa.

Mopenb TUHUY AIEKTPOIEepEAaUH.

Tema 3. Mexanu4eckue M 3JIEKTPOMATHUTHbIE BOJTHbBI

MexaHnudeckrue BOJIHBI, YCJIOBHSI MX pacnpocTpaHeHus. llomepeuHble W HOpOAOJBHBIE BOJIHBIL.
[lepnon, ckopocTh pacnpocTpaHeHuss M JUIMHA BOJHBL. CBOICTBA MEXaHMYECKUX BOJH: OTpa)KEHHE,
npenomiieHue, uHTepepeHus u nudpaxuus.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.

[IIyMoBO€ 3arpsi3HEHHUE OKPYKAIOIIEH Cpe/ibl.

DONEeKTpOMarHUTHbIE BOJIHBI. Y CIIOBUS M3JIYUYEHMsI 3JIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus
BekTOpoB E, B, V B 31eKTpOMarHUTHO# BOJTHE.

CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH: OTPa)XCHUE, MPEIOMIICHHUE, MOJApU3aIHs, HHTepPEpeHIHs U
nudpakims.

[Ikana 35eKTpoMarHuTHHIX BOJH. [IprMeHeHre 3JIeKTpPOMarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHUMIIBI panoCBA3U U TeleBUACHM. Pagnonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KArOIIEH Cpeibl.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI, pajap,
panuonpuEéMHUK, TENEBU30p, aHTeHHA, TenedoH, CBU-neub, ynbTpa3ByKoBas TUArHOCTHKA B TEXHHKE H
MEULMHE.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJO0IbHBIX BOJIH.

Konebnronieecs T€10 Kak MICTOUHUK 3BYKa.

3aBUCUMOCTbH JJTUHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HabumroieHue otpaskeHus U NpeaoMIICHUSI MEXaHUUYECKUX BOJIH.

Habmonenue unrepdepeHuny u AUPpakiiui MEXaHHUECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro IpUMEHEHHE.

HaGmrotenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMITUTYOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJH: OTPAXXEHUE, IPEJIOMIICHUE, MOJIsIpU3alus,
nudpakius, “HTephEpeHIHsL.

Ob6HapysxeHue HHPPaKpaCHOTO U yIbTPapUOIECTOBOIO U3TYUCHHIA.

Tema 4. OnTuka

[IpsmonuHeitHOe pacnpocTpaHeHUE cBeTa B OJHOpPOAHOU cpene. JIyd cBeta. ToueuHbIi MCTOYHUK
CBeTa.

Otpaxkenne cBeTa. 3akoHbI OTpakeHusi cBera. [locTpoeHue H300pa)keHUN B IUIOCKOM 3€pKaje.
Cdepuueckue 3epkarna.

[Ipenomiienne cBera. 3aKOHBI NpeOMIICHUS cBeTa. AOCONIOTHBIA MOKa3aTesb MPETOMIICHHUS.
OTtHOcHTENBHBIN TOKa3aTeNlb IpeaomiieHus. 110CTOSIHCTBO 4acTOThl CBETAa U COOTHOILEHUE JIJIMH BOJIH IpU
1epexoe MOHOXPOMATUYECKOIO CBETa Yepe3 rPaHMIly pasjiesa ABYyX ONTHUYECKUX Cpe.

Xon syueit B mpusme. ucnepcus csera. CiioxxHbIi coctas Oenoro ceera. L{Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro nojaHoro BHyTPEHHETO OTPaKEHMUS.

Cobuparoniye 1 paccenBarolive JUH3bl. ToHKas JinH3a. POKYCHOE pAacCTOSHUE M ONTHYECKas Cuiia
TOHKOW JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS TOHKOM cdepuyeckoil JHH3BI OT €€ TeOMEeTpUu U
OTHOCHUTEJILHOTO 10Ka3aTess IPEIOMIICHUS.

®dopmyJia TOHKOH JIMH3bL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xon my4a, NpOLICAUIETO JIMH3Y IOJ IPOU3BOJBHBIM yIJIOM K €€ IJIaBHOM ONTHYECKOM OCH.
[Toctpoenne n300pakeHHI TOYKH M OTpe3ka MPsSMON B COOMPAIOIIMX M PACCEUBAIOIIMX JIMH3AX U HX
CUCTEMaX.

OnTrueckue mpubopsl. Pa3pemaronias cnocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl TpUMEHUMOCTH TEOMETPUUECKON ONTHKHU.



Bonnosas ontuka. Mutepdepenuus cBera. KorepeHTHble HCTOYHUKH. YCJIOBHS HaONIIOICHUS
MaKCHMyMOB 1 MUHUMYMOB B UHTeP(EPCHIIMOHHON KapTUHE OT JBYX KOT€PEHTHBIX HCTOYHHUKOB. [Ipumepbl
KJIACCHUECKUX MHTEeP(HEPEHIIMOHHBIX CXEM.

Hudpakus ceera. [{udpakunonnas pemérka. YciaoBue HAOMIONEHHS TIIaBHBIX MAaKCUMyMOB TpHU
naJIcHUd MOHOXPOMAaTHUYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpOICTBa M TEXHOJOTHYECKHE MPOIECCHl: OYKH, JyMa, MEepucKom, (oToammapar,
MHUKPOCKOII, TPOEKIMOHHBIN anmapaTr, MPOCBETICHUE OINTHUKH, BOJIOKOHHAS OITHKA, IUPPAKIIHOHHAS
pelieTKa.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomieHus CBeTa.

Habmoienue noaHoro BHyTpEeHHEro oTpakeHus. MoJienb CcBeToBo1a.

HccnenoBanue xo/1a CBETOBBIX IyYKOB U€pe3 MIIOCKONMAPAIIIENIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanmne cBOWCTB N300pakeHU B JTMH3aX.

Mopenu MEKPOCKOIIA, TEJIECKOIA.

HabGmronenue naTepdepeHum creTa.

HabumoieHue 11B€TOB TOHKUX MJIEHOK.

Habmonenue aqudpaknuu cBeTa.

Nzydenne nudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHIEKTpa.

HabGnronenue aucnepcun ceta.

Habmoienue nonsipusanuu cBera.

[IpuMeHeHue MoNSIPOUIOB I U3YUEHUST MEXaHUYECKUX HAPSKECHUH.

Pazngen 6. OcHOBBI crienMAILHON TEOPUH OTHOCHUTEILHOCTH

I'panuubl  NPUMEHUMOCTH  KJIACCHMYECKOM  MeXaHWuKH. [locTynaTel CHEUHATIBHOW  TEOpHUH
OTHOCHUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOU uHTepBad. [IpeoOpazoBanusi JlopeHmna. VYcioBue MNPUYMHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKpAICHHUE JITHHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBs13b Macchl € PHEPTUel U UMITYJILCOM PENIATUBUCTCKOMN YaCTHIIbl. DHEPTHUs MOKOS.

TexHHUecKHue YCTPOMCTBA M TEXHOJIOTMUECKUE MPOIECChl: CIYTHUKOBBIC MPUEMHUKH, YCKOPUTEIH
3apsKEHHBIX YACTHII.

Paszpnen 7. KBanToBas pusznka

Tema 1. KopnyckyJIsipHO-BOJHOBO# Jyaju3M

PaBHOBecHOE TerIoBO€ M3NydeHHE (M3TydeHHe a0COMIOTHO YEPHOTO Tela). 3aKoH cMmenieHus: Buna.
I'mnoresa Ilnanka o kBaHTax.

@DoTOHBI. DHEPTHUS ¥ UMITYJIbC (POTOHA.

dotorpdexr. Ombiter A.I'. CromeroBa. 3akoHbl (orodddekra. YpaBHeHHUE DWUHINTEHHA IS
doroaddexra. «Kpacnas rpanumay horodddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBlieHHME CBETa Ha a0OCOJIOTHO TMOTJIOUIAIONIYI0O M aOCOIIOTHO
oTpaxarolyto nosepxHocts). OneiTel [1.H. Jlebenena.

BonnoBeie cBoiictBa yactuil. Bomubl ne bpoins. [{nuna BomHbl e bpoiins u pasmepsl obiactu
JOKaJIM3aluy JBIKYIIecs dacTunpl. KopmyckynsipHO-BOHOBOW ayanusM. Jludpakuus 37MeKTpOHOB Ha
KpHUCTaJUIAX.

Crneunguka n3mepenuit B Mukpomupe. CooTHoIeHHs HeonpeaenéuHocrel I'eiizenOepra.

Texnuyeckue yCTpOHCTBA U  TEXHOJOTHYECKHE TPOIECCHI:  CHEKTPOMETp, (POTOIIEeMEeHT,
¢doTomaTUNK, TYHHETBHBII MUKPOCKOI, COJTHEUHas 0aTapesi, CBETOMO/.

Jemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE C IMHKOBOU IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodPdekTa.

HccnenoBanue 3aBUCMMOCTH COTIPOTUBIIEHUS MOIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTonuon.

Conneunas Oarapest.

Tema 2. ®u3uka atoma



OnbITHI 110 MCCNEAOBAaHUIO CTpoeHus aToMa. [lnanerapuas mozaens atoma Pezepdopaa.

[loctynarel bopa. U3nydenune u morjouieHue (OTOHOB NpU NEPEXOJE aromMa C OJHOTO YpPOBHS
SHEPTUU Ha IPYTOM.

Bunel criektpoB. CieKTp ypoBHEH 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3IydeHue ceerta. Jlasep.

TexHHuecKue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOIIECCHl: CHEKTPAIbHBIA aHANU3 (CHEKTPOCKOMN),
Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

Habumoienue muHeN4aThIX CIEKTPOB.

VYeTpoicTBO U JeHCTBHUE CUETYMKA HOHU3UPYIOLIUX YaCTHULI.

Omnpenenenne JUIMHBI BOJIHBI JIa3€PHOTO U3ITyUEHHUS.

Tema 3. ®u3uKa ATOMHOI0 SI/IPA M 3JIEMEHTAPHBIX YACTHI

Hyxnonnas monens siipa ['eiizen6epra—lBanenko. 3apsan siapa. MaccoBoe uuncio siipa. M3otomsl.

PanuoaktuBHOCTE. Anb(a-pacna. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['aMMa-u3myueHue.

3aKOH paJuOaKTUBHOIO pacnaja. PagnoakTuBHble U30TONBI B Npupoje. CBONWCTBa MOHU3HUPYIOIIETO
u3nydyeHus. BiusHue paguoaKTHMBHOCTHM HA KHUBbIE OpraHu3Mbl. EcTecTBeHHBIH (OH H3ITyYeHUSs.
Ho3umerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl spa.

Snepubie peakuuu. Jlenenue u cunHte3 sAnep. AnepHsie peakTopbl. [IpoOiembl ynpaisieMoOro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCIIEKThl PA3BUTHS SIACPHON YHEPTETUKH.

Meroasl perucTpanuy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTalbHbIE B3auMoOJeHcTBUA. bapuonbsl, Me3oHbl U JnenToHsl. llpencraBienue o
CrannaptHoit mojenu. KBapk-riirooHHast MOJIEINb apOHOB.

®uzuka 3a npeaenamu CtanaapTHol Mojaenu. TémHas Matepusi U TEMHAsE SHEPTHUSL.

EnuncTBO m3nueckoil KapTUHBI MUpa.

TexHHuecKue ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLECCHl: JO3UMETp, kKamepa BuibcoHa, snepHbIi
peakTop, TePMOSICPHBINA PeakTop, aTOMHasi 00M0a, MAarHUTHO-PE30HAHCHAS TOMOTpadwsL.

Pa3zgea 8. JiieMeHTBI aCTPOHOMUM U ACTPOPU3MKHU

Oranbl pa3BUTHUA acTpoHOMHM. IIpukinagHoe W MHUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMMHU.
[TprMeHUMOCTh 3aKOHOB (PU3UKH AJis1 00BSCHEHHS MPUPOIBI KOCMUYECKHX O0OBEKTOB.

Metonel  acTpoHOMHYECKMX — HcciaenoBaHui.  COBpeMEHHbIE  ONTUYECKHE  TEJIECKOIIBI,
paznoTeNecKOmbl, BHeaTMoc(epHasi acTpPOHOMHUSI.

Bun 3Bé3nHoro HeOa. Co3Be3nus, spKue 3BE3/1bl, MJIAHETHI, UX BUAUMOE JABH)KEHUE.

Conneunas cuctema.

Comnne. ConHeunas akTUBHOCTh. McTounuk sHepruu CosHIa U 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpaMma «CneKTpanbHbIM KIIACC — CBETUMOCTBY. 3BE3/BI
[JIaBHOM  TOCJIEAOBAaTENbHOCTH. 3aBUCHMOCTh  «Macca — CBETHMMOCTb» ISl 3BE3A  IJIaBHOM
nocJieI0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEeMEHHBIE NMPEACTABICHUS O MPOUCXOXKICHUU U
sBosrony CojHIA U 3BE3/. DTallbl )KU3HHU 3BE3 .

Muneunbiii Ilyte — nHama [amaktuka. Ilomoxenue u aBwxeHue Connua B [amaktuke. Tumbl
rajakTuk. PanguoranakTuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa006ma. Pazberanue ramaktuk. Teopus Bombrimoro
B3pbIBA. PEIMKTOBOE M3ITydYeHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmonenuss 3BE31HOrO HeOa HEBOOPYKEHHBIM TIJIA30M C HCIOJb30BAHHEM KOMIIBIOTEPHBIX
NPUJIOKEHUN [ ONpeAeNieHUs] TOJOXKEHUS HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIE
co3Be3usi CeBepHOro Moyymapus U sipkue 3BE3/bI.

Ha6monenus B Teneckon JIyHbl, TUIaHeT, TYMaHHOCTEH U 3BE3THBIX CKOTICHUH.

Du3nYecKHuil MPAKTUKYM

CrocoOpl  u3MepeHus: (PU3MUECKUX BEIUYMH C HCIOJIB30BAHMEM aHAJOTOBBIX M IH(POBBIX
U3MEPUTETFHBIX TPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH U3MEpeHNH Qu3ndecknx BeanurH. OIeHKa TpaHMIl TOTPEIIHOCTEH.



HpOBeI[eHI/IC KOCBCHHBIX HSMepeHHﬁ, I/ICCJ'IG,Z[OBaHI/Iﬁ 3aBUCUMOCTEH (bI/ISI/I‘leCKI/IX BCIIMYHMH, ITPOBCPKaA
MPECAIOXKCHHBIX TUIIOTE3 B pa60Tax:
HccnenoBanye cBOMCTB (peppOMarHeTHKOB

I/I3yquHe 3aBUCUMOCTH CHUJIBL AMHC[!a OT CHUJIBI TOKA

HUccnenoBanue aBiaeHUS 3IEKTPOMATHUTHON MHIYKIIMHA

Usyuenne tpanchopmartopa

H3ydeHue NBMKEHUS HUTSIHOTO MAasTHUKA

H[2606[2330BaHI/IC BHG[!FI/II/I B HQY)KI/IHHOM MAIATHUKC

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKa
I/I3yquHe [zacnpoc I [!aHeHI/ISI 3B YKOBI)IX BOJIH B SaMKHYTOM H[)OCT[!&HCTBG
Honyyenue u300pakeHUI B CUCTEME U3 INIOCKOI'0 3€PKAia U TUH3EI

H3MC[2€HI/I€ !hOKyCHOFO PACCTOAHNA PACCCUBAIONINX JIMH3

[HonyuyeHune criekTpa W3IyYCHHS CBETOIMOIA IPH MIOMOIIH JU(PPAKITMOHHON PEMIETKH

OH[!GQ!CHCHHC HUMITYJIECA YU QHCPTUHN PEIAATHBUCTCKUX YACTUII
HaGnronenue TMHEHYATOrO cuekTpa

Hzyuenue nornoiieHus 6eTa-4yacTUIl ATFOMUHUEM

HccaenoBanne paanoakTUBHOIO (hOHA ¢ UCMOIb30BAHUEM JIO3UMETPA

HaGnronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJa30M € WCHOJIb30BAHUEM KOMIIBIOTEPHBIX
IOPWIOKEHUN JUTSl  ONPEJICIICHHs] TIOJ0KCHUS HEOCCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC

co3Be31usl CEeBEPHOrO MOMYIIAPHS U IPKUE 3BE3IBI
O06o0mariee NOBTOPEeHUE

O0oOmeHne W cUCTeMaTH3alMsl COJACpXKaHHUs pa3fenoB Kypca «Mexanukay, «MomnekynspHas
du3nKa 1 TepMOJUHAMUKAY, « DJIEKTPOAMHAMUKa, «KonebaHus 1 BOJHBI», « OCHOBBI CIIEIUAIBHON TEOPHH
OTHOCUTENbHOCTHY, «KBaHTOBas pusznka», « IIEMEHTH aCTPOHOMUU U aCTPOPUIUKIY.

Ponb ¢u3uku ¥ acTpOHOMUM B SKOHOMHYECKOM, TEXHOJOTMYECKOM, COLMAaIbHOW U STUYECKON
cdepax IesATeTHHOCTH YeNIOBEKa, POJb U MECTO (PU3UKU M aCTPOHOMHH B COBPEMEHHON HAy4YHOW KapTHHE
MUpa, 3HAYCHHE OIUCATENbHOM, CUCTeMaTH3UpPYIOLeH, OOBSICHUTEIPHOW W MPOTHOCTHYECKOW (yHKIUH
¢u3ngeckoil TeopuH, posib GU3NIECKON TeoprH B (POPMUPOBAHUU TPEACTABICHUN O (QU3NUECKON KapTHHE
MHUpa, MeCTO (U3MYECKON KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTeCTBEHHO-HAay4HBIX
MPEACTABICHUI O MPUPOJIE.

MeknpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢usuku yrayOonéHHoro ypoBHsS B 11 kimacce ocCymiecTBisieTcs ¢ y4ETOM
COJIepKaTENbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKd, OWOJIOTUH, XUMHUH, reorpadpuu u
TEXHOJIOTHH.

MexnpeaMeTHbIE TOHATHS, CBS3aHHBIE C W3YYEHHUEM METOJOB HAy4YHOIO IIO3HAHUS: SBJICHUE,
Hay4HbIi (akT, TrHUMoTe3a, (QU3NYECKas BeIUMYMHA, 3aKOH, TEOpHs, HaONOJCHUEe, OSKCIIEPUMEHT,
MOJIeJIMpOBaHUE, MOJENb, U3MEpPEHHE, MOTPEIIHOCTH H3MEPEHUN, U3MEpHUTEIbHbIe NMPUOOPHI, IH(poBas
nabopaTtopus.

Marematuka: Pemenue cucreMbl ypaBHeHHH. TpuroHoMmerpuueckue (QyHKIHHU: CHHYC, KOCHHYC,
TAQHT€HC, KOTAaHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M HX NPOEKIMU Ha OCH
KOOpAWHAT, cloXkeHue BekTopoB. IlpomsBogHble siemeHTapHbIXx (yHkuuid. [IpuzHaku nomoOus
TPEYTOJLHUKOB, OTIPEIeICHUE TJIOIAIU MIIOCKUX (Guryp u o0bEMa Ted.

Buosiorusi: snekTpuueckue SIBICHUS B JKMBOM Mpupoae, KoiebaTelnbHble IBUKEHHS B IKHUBOU
IPUPOJIE, SKOJIOTMUECKHE PUCKU TPU TNPOU3BOJCTBE 3JIEKTPOIHEPTHH, 3JIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpPY’KaloIlleH cpefibl, yIbTPa3ByKOBask JUArHOCTUKA B MEJUIIMHE, ONITUYECKHE SIBJICHUS B AKUBOM IPUPOJE.

XHMMHUSI: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKash CTPYKTypa TBEPIABIX TeEJ, MEXaHHU3MBbI
00pa3oBaHMs KPUCTANINYECKON PEIIETKH, CIEKTPAIbHBIN aHATH3.

I'eorpadgusi: MarHuTHBIC TMONIOCA 3EMIIM, 3aJIe)KH MATrHUTHBIX pPYI, (POTOCHEMKA 3EeMHOM
MOBEPXHOCTH, cericMorpad.

TexHonorusi: NpUMEHEHUE MOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, 3JEKTpoABHUrarTens Axodu,
TE€HEpAaTOp NEPEMEHHOr0 TOKAa, MHAYKIMOHHAS Ne€Yb, JIMHUM 3JIEKTPONepeay, 3JIEKTPOABUTraTElNlb, pajap,
panuonpuéMHUK, TEeNeBU30p, aHTeHHa, TenedoH, CBYU-meub, ynmpTpa3ByKoBas IUarHOCTHKAa B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs OITHKA, COJIHEYHas OaTapesi, CIIyTHUKOBBIE NMPUEMHHKH, sepHas
SHEPreTHKa M SKOJOTHYECKHUE acleKThl €€ pa3BUTHS.

I1. Ilnannpyembie pe3yJabTaThl 0CBOEHHSI Y4€OHOI0 NpeaMeTa




JInuHOCTHBIE Pe3yJIbTAThI

TPaXXTaHCKOE c(hOopMUPOBAHHOCTH TPAKIAHCKON TO3UINK 00YYaIOMIeTocs KaK aKTHBHOTO M OTBETCTBEHHOTO 4IEHA
BOCITUTAaHUE: POCCHIICKOTO OOIIECTBA;
MPUHATHE TPAJAUIMOHHBIX O0IICYETIOBEUSCKAX TYMaHUCTHUSCKUX U JICMOKPATHYECKHUX IICHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO JIESITEIFHOCTh B MHTEpEecax I'pakJaHCKOTo OOIecTBa, y4aCTBOBAThH B
CcaMOyTpaBJIeHUN B 00Pa30BaTENbHON OpraHU3aINN;
YMEHHE B3aMMOJCHCTBOBaTh C COIMAIBHBIMA WHCTHTYTaAMHU B COOTBETCTBHHM C HMX (YHKIHUAMH U
Ha3HAYEHUEM;
TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKON NS TENBHOCTH
naTpruoOTHYECKOe | cHOPMUPOBAHHOCTH POCCHUCKON TPaXKAAHCKOW HIICHTUYHOCTH, AaTPHOTH3MA;
BOCITUTaHUE: [IEHHOCTHOE OTHOIIIEHHWE K TOCYIapCTBEHHBIM CHMBOJIaM, IOCTIDKEHUSM DPOCCHHCKHX YUYEHBIX B
00J1aCTH (DU3UKHN B TCXHUKE
JyXOBHO- c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TTOBEICHHS;
HPaBCTBEHHOE CMOCOOHOCTD OLIEHUBATH CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIC PELICHHSI, OPHEHTHPYSCh Ha MOPAJIbHO-
BOCITHTaHHE: HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B ICATEIHHOCTH YIEHOTO;
OCO3HaHHe JIMYHOTO BKJIAJIa B IOCTPOCHHE YCTOWYMBOTO OYIYIIIETO
3CTETHYECKOe ACTETHYECKOE OTHOMICHHE K MUPY, BKIIIOYAst SCTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIET0 (PU3NIECKON
BOCIIUTAaHHUE: HayKe
TPYIOBOE WHTEpEC K pa3NUYHBIM cdepamM NpoeccCHOHATbHONW AESITeTHHOCTH, B TOM YHCIIE CBS3aHHBIM C
BOCITUTaHHE: (U3MKOI U TEXHUKOH, yMEHHE COBEpPIIaTh OCO3HAHHBINA BBIOOp OymyIei mpodeccuu u peaTn30BbIBaTh
COOCTBEHHBIE KM3HEHHBIE MJIaHBI;
TOTOBHOCTB U CIIOCOOHOCTH K O0pa30BaHUIO H CaMOOOPa30BaHHIO B 00JacTH (PU3MKK Ha MPOTHKEHUN
BCEU KU3HU
JKOJIOTHYECKOe | c(hOPMHUPOBAHHOCTH HKOJIIOTUYECKON KYJNBTYpbI, OCO3HAaHHE TIO0AIBHOTO XapakTepa 3KOJOTHIECKHUX
BOCITUTaHUE: npo0iem;
TUIAHUPOBAaHUE M OCYIIECTBICHUE ACHUCTBHHA B OKpYJKAalOIIEH cpeAe Ha OCHOBE 3HAHMA Lejel
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;
pacIIupeHue OmbITa JeTeNFHOCTH AKOJOTHYECKON HAIpaBICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHWUN
1o (usuke
LEHHOCTH c(OPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Da3BUTHSA
HAYYHOTO (bU3NUECKON HAYKH;
TIO3HAHHUSA: OCO3HAaHWE IICHHOCTH HAay4YHOW JeSITEIbHOCTH, TOTOBHOCTH B TIpOLlECCe M3YYEHHs (PU3UKH

OCYIICCTBJIATH HNPOCKTHYIO U HCCICAOBATCIIbCKYIO JCATCIIbHOCTD MHANMBUAYAJIbHO U B I'PYIIIIC

MeTanpeaMeTHbIE Pe3yJIbTATHI

Ilo3naBaTenabHbIE YHUBEPCAJIbHbLIC yqeﬁﬂue Z[eﬁCTBHﬂ

bazoBrie
JIOTHYECKHE
IECUCTBUSL:

CaMOCTOSITENBbHO (HOPMYIMPOBATH U aKTyalU3UPOBATH MPOOIIEMY, pacCMaTpUBAaTh €€ BCECTOPOHHE;
OTIPENEIATh LENH ACSITETbHOCTH, 331aBaTh MapaMeTpsl M KPUTEPUHN UX JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MTPOTHBOPEUNS B PACCMATPUBAEMBIX (PH3UUECKUX SBIICHUSX;
pa3pabareiBaTh IUIAH pEHICHUS NpoOIeMbl C YYETOM aHANIW3a WMEIOIIUXCS MaTepHalbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATENBHOCTb, OLEHHBATh COOTBETCTBUE PE3YIBTATOB LEISIM, OLIEHUBATbH
PUCKH TIOCIEACTBHUM JeSITeTbHOCTH;

KOOPJIMHHUPOBATh M BBHIMOJIHATH paboTy B YCIOBHAX PEalbHOTO, BUPTYAILHOTO U KOMOMHUPOBAHHOTO
B3aNMOJACHCTBUS;

pa3BUBATh KPeaTUBHOE MBILJICHHE P PELLICHUH KU3HEHHBIX NTPOo0OIIeM

BbazoBrie
HCCJIEI0OBATENLC
KHe IeiCTBUA:

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KITIOUEBBIMU TIOHATUSMH U METOJIaMH (PU3UUECKON HAYKH;

BJIaJIeTb HAaBBIKAMU Y4E€OHO-HCCIICIOBATENbCKOM M TPOEKTHOW [ESATETbHOCTH B OOJIACTH (PH3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY METOJOB PEIICHHMS 3a/1ad (PH3HIECKOTO
COZIepKaHMs, IPUMEHEHHIO Pa3INYHBIX METOOB ITO3HAHHUS;

BJIaJeTh BUAAMHU AEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS, €0 HHTEPIIPETalui, TPeoOpa3oBaHUIO
U MIPUMEHEHHUIO B Pa3JIMUHBIX YUYEOHBIX CUTYalMsX, B TOM YHCIE NMPH CO3JAaHUU YYEOHBIX MPOEKTOB B
o0xactu GU3UKH;

BBIABJIATE MNPUYUHHO-CICACTBCHHBIC CBA3M W AKTyaJIM3UPOBATH 3ajlady, BbIABUIATb T'HIIOTC3Y eé
peLIeHNs, HaXOQUTh AapryMEHTHl Ul JOKa3aTelbCTBA CBOMX YTBEPXKICHHWH, 3aJaBaTh MapaMeTphl U
KPHUTEPHHU PEIICHUS;

AHAJIM3UPOBATL IIOJYYCHHBIEC B XOJC PCHICHHA 3adadyu pPE3YJbTaThl,
AOCTOBCPHOCTDL, MPOTrHO3UPOBATH USMCHCHUC B HOBBIX YCJIOBUSX,
CTaBHUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON IESTENFHOCTH, B TOM YHCIE MPU

KPUTUYCCKU OLCHUBATH HX




M3YYCHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OTICHHBATH IPUOOPETEHHBINA OIIBIT;

YMETh TIEPEHOCUTH 3HAHUSA 110 (U3HUKE B MPAKTHICCKYIO 00JIaCTh KU3HEIEATCIIHHOCTH;
YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIBUTaTh HOBBIC UJICH, IPE/JIAraTh OPUTHHAIBHBIC TIOIXOBI ¥ PEIICHUS;

CTaBUTH POOJIEMBI U 331291, JOITYCKAIOIINE aJThTePHATUBHBIC PEIICHUS

Pa6ora c
uHpOpMAITUCH:

BJIAACTh HaBBIKAMHU IIOJIYYCHUSA I/IH(l)OpMaHI/II/I (1)I/I3I/I‘ICCKOFO coacpiKaHusd M3 HNCTOYHUKOB pPa3HbIX
THIIOB, CaMOCTOSATEILHO OCYIICCTBIATh IMOWCK, AaHAJIN3, CHUCTEMATH3alUI0 M HWHTEPIIPETAIHIO
UH(OPMAIHH Pa3IMYHBIX BHIOB M (POPM TPEICTABICHNU;

OLIEHWBATH IOCTOBEPHOCTH HH()OPMAIINH;

HCIIOJIL30BAaTh CpCACTBa I/IH(i)OpMaHI/IOHHBIX U KOMMYHHKAalIlMOHHBIX TEXHOJIOTUH B peIICHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpPraHH3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUit
SPrOHOMHUKH, TEXHUKH OE30MACHOCTH, THTHEHbI, PECYpPCOCOEPEKEHH S, IPABOBBIX U ITHUECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCThI (DU3UYECKOTO COAEPXNKAHUSA B pasaMyHbIX (opMmarax ¢ yd4éToM Ha3HAUYCHHS
UH(OPMAIHH | 1IETIBOH ayAMTOPUH, BRIOUpAsi ONTHMAIBHYIO HOPMY MPEICTABICHHS M BU3yAIH3aIUU

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE YueOHbIe qelcTBUSA

OoOuieHue OCYIIECTBJIAThH OOIIEHHE Ha YPOKax (PU3UKU M BO BHEYPOUHOU JEATEILHOCTH;

CHOCOOCTBYET pacIo3HaBaTh NPEANOCHUIKH KOH(PIMKTHBIX CUTYALM U CMSATYaTh KOH(IUKTHI,

(hopMHPOBaHUIO | Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C MCIIOJIb30BAHUEM S3bIKOBBIX CPEJICTB;

YMEHHMIA: MTOHUMATh M WCIIOJIB30BaTh MPEHMYIIIECTBa KOMaHIHONW M MHIUBUAYAIBHOH paboThI

CoBMmecTHad BBIOMpATh TEMATHKY M METOJbl COBMECTHBIX IEHCTBUI C y4ETOM OOIIMX MHTEPECOB, U BO3MOXHOCTEH
JIESITENTbHOCTD Ka)KI0T0 4JIEHa KOJJIEKTUBA,;

MIPUHAMATh I COBMECTHOW JesTeThHOCTH, OPraHM30BBIBATH U KOOPAWHUPOBATH JCHCTBUS MO €&
JOCTHKEHUIO: COCTaBJATh IUIAH JEUCTBHM, pacHpeleNsaTh pPOlM C YYETOM MHEHHHM YYacTHMKOB,
00CYXIaTh Pe3yJIbTaTbl COBMECTHOM pabOTHI;

OLICHMBATh KAauyeCTBO CBOET0 BKJIaJa M KaKAOTO YYAaCTHUKAa KOMaHIbl B OOIIMH pe3yNnbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

MpejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh UJIEU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH, NMPaKTHUECKOH
3HAYUMOCTH,;

OCYILECTBIATh TO3UTUBHOE CTPATETMYECKOE IIOBEIECHHE B pPA3IMYHBIX CHUTYyalMsX, IpPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM

PeryasiTuBHbIE YHHBEpcadbHbIe YUeOHbIe AeiiCTBUS

CamMoopraHu3al] | caMOCTOSITETFHO OCYIIECTBISITh TO3HABATENBHYIO JEATEIHHOCTh B OOJIACTH (U3UKH U aCTPOHOMHH,
ust BBISIBIISITH TTPOOJIEMBI, CTABUTh U (JOPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CIOCOOCTBYET CaMOCTOSITEIFHO COCTABJISITH IUIAH PEIICHUS PAcuETHBIX M KaYCCTBEHHBIX 3aJ]ad, IJIAH BBIOIHCHUS
(hOpMUPOBaHUIO | MPAKTHYECKON pabOThl ¢ YyYETOM HMEIONIMXCS PECypcoB, COOCTBEHHBIX BO3MOXHOCTSH U
YMEHUI: MPENOYTEHUH;

JIaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacIupsITh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTSHHIA,

JIeNIaTh OCO3HAHHEIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIlICHHE;

OILIEHUBATh MPHUOOPETEHHBIH OITBIT;

CIIOCOOCTBOBATH (DOPMHUPOBAHUIO U MPOSBICHUIO IPYIUINUN B 001aCTH (U3UKH, TOCTOSIHHO MOBBIIIATH

CBOI 00pa30BaTeIbHBIN U KYJIBTYPHBIH YPOBEHB
CaMOKOHTPOJb | 1aBaTh OIIEHKY HOBBIM CHTYallHsSIM, BHOCHUTHh KOPPEKTHBBI B JESTEIHHOCTh, OLICHUBATH COOTBETCTBHE
Croco0CTByeT PE3yJIbTATOB LIENSIM;
(hopMHpOBaHMIO | BIAJETh HABBIKAMHM II03HABATENBbHOW pedreKcHH KaK OCO3HaHWsI COBEpIIAEMBIX JEHCTBUU U
YMEHHMIA: MBICITUTENTFHBIX MPOLIECCOB, UX PE3YJIHTATOB 1 OCHOBAHUIA,

WCTIOJIB30BaTh MPUEMBI pe(IeKCHH IJIsI OLIEHKH CUTYAINH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS TI0 UX CHIDKCHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU aHATHU3E PE3YJIbTAaTOB NEATEILHOCTH;

MIPUHAMATH ce0sl, IOHIMast CBOM HEIOCTATKH U JOCTOWHCTBA;

MIPUHUMATh MOTHUBBI M apTYMEHTHI IPYTUX TPU aHAIH3E PE3yJIbTATOB NCATCIHLHOCTH;

MPHU3HABATH CBOE MPABO M MPaBO JPYTUX HA OUTHOKH
OMOIIMOHAEHBl | CAMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE 3MOIIMOHAIBHOE COCTOSHHE, BUICTH
51 WHTEJUICKT | HANpaBJICHUS Pa3BUTHS COOCTBEHHOMN SMOIIMOHAIBHOM Cephl, OBITH YBEPEHHEIM B cebe;
Croco0cTByeT CaMOpPETyJUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
(hopMHUPOBaHUIO | MOBEACHUE, CIIOCOOHOCTh aaTHPOBAThCS K 3MOIIMOHAIBEHBIM M3MEHEHUSM M IPOSBISATh THOKOCTB,
YMEHHIA: OBITh OTKPHITHIM HOBOMY;

BHYTpeHHefI MOTHUBaIH, BKJ’IIO‘IaIOHleI‘/'I CTPEMJICHUEC K IOOCTMIKCHUIO IICJIM M YCIEXY, OINTUMU3M,




MHULOMWATUBHOCTH, YMCHUC Z[eP'ICTBOBaTL, HCXOJs U3 CBOMX BO3MOXKHOCTEH

IIpunsatue cebs

OMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSHUE APYTUX, YIUTHIBATH €ro

U JPYTHX | IPH OCYHIECTBIEHUH OOLIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

CIIOCOOCTBYET COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpaMBaTb OTHOLIEHHS C JAPYTMMH JIIOABMH,
(GOopMHUPOBaHHIO | 3a00TUTHCS, IPOSIBISITE MHTEPEC U Pa3peIlaTh KOH(IUKTHI

YMECHHMN:

IIpeaMeTHbIC Pe3yJIbTATHI

10 kaace | K konuny oOyuenust B 10 kiacce mpeaMeTHBIE pe3yibTaThl Ha YIIyOJIEHHOM YPOBHE JOJKHBI OTPa)kaTh

c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

NOHUMATh PONb (PU3MKK B DKOHOMHUYECKOH, TEXHOJIOTUYECKOM, HSKOJOIMYECKOH, COLMaIbHOH H
3TUYECKOM cepax OesITeTbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKU B COBPEMEHHOM HAYYHOM KapTHHE
MHpa, 3HAUCHHE OMHCATEIBHOM, CHCTEMaTH3UPYIOLIeH, OOBSICHUTEILHON U IPOTHOCTHYECKON (DyHKINH
(u3nuecKol TEOPUU — MEXaHUKHU, MOJIEKYJISIPHOH (DM3UKH U TEPMOINHAMUKH, POJIb (PU3NIECKOH TEOPUU
B ()OPMHPOBAHMUH NPEACTABICHUN O PU3MUECKON KapTHHE MUPA;

pas3nnyaTh yCJIOBUS MPUMEHUMOCTH MoJiesiel GU3NYecKuX Tel U MPOLeccoB (SIBICHUI): WHEPLHAIbHAS
cucreMa orcuéra, abCONIOTHO TBEPHOE TeJO, MaTepHalibHas TOYKa, PAaBHOYCKOPEHHOE BH)KECHHE,
CcBOOOTHOE TajsieHue, abCOIOTHO ympyTas aedopMaims, aOCOIIOTHO YIIPYTroe W adCOMIOTHO HEYIIPYToe
CTOJIKHOBEHHSI, MOJICIH Ta3a, XUIAKOCTH W TBEPAOTO (KPUCTALIUYECKOTO) Tela, HIeaTbHBIA Tas,
TOYEYHBIH 3apsil, OHHOPOIHOE JIEKTPUUYECKOE TOJIE;

pasnuyaTh yciuoBusi (TpaHMIbl, 0071acTH) NPUMEHUMOCTH (U3MUYECKHX 3aKOHOB, MOHUMATh BCEOOLIHIA
xapakTep QyHIaMEeHTaTbHBIX 3aKOHOB M OTPaHHYEHHOCTh MCIOIb30BaHMS YaCTHBIX 3aKOHOB;
AHAJIM3UPOBATh U OOBICHATH MEXaHMUYECKHE MPOLECCH U SIBICHHS, UCIOIb3Ysl OCHOBHBIE MOJOXKEHUS U
3aKOHBl ~MEXAaHUKH (OTHOCHUTEIBHOCTb MEXaHWYECKOTO  IBIDKEHMSA, (OPMYJBI  KHHEMATHKH
PaBHOYCKOPEHHOI'O JBMXKEHUs, mpeoOpa3oBanHus lanuies UIsi CKOPOCTH M IEPEMEINEHHs], 3aKOHBI
HeroToHa, mpUHLIMI OTHOCHTENBHOCTH ['anmunes, 3aKOH BCEMHPHOTO TATOTEHHs, 3aKOHBI COXpPaHEHMS
UMITyJIbCA U MEXaHHYECKOW HEPrHH, CBA3b PaOOTHl CHJIBI C M3MEHEHHEM MEXaHHYECKOW >HEPTHH,
yCIIOBUSL PaBHOBECHs TBEPIOTO Tela), IPU 3TOM HCIOJIB30BaTh MAaTEMAaTHYECKOE BBIPAKECHUE 3aKOHOB,
yKa3bIBaTh YCJIOBUS TPUMEHHUMOCTH (HU3NYECKHX 3aKOHOB: IpeoOpazoBaHuil ['ammies, BToporo u
TpPEeTbero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHMs HMITyJIbCAa M MEXAHMYECKOH 3HEpruu, 3aKkoHa
BCEMHUPHOT'O TATOTEHUS;

AHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIC MIPOLIECCH] U SIBJICHUSI, UCTIOJNB3Ys OCHOBHbIE nonoxeHuss MKT u
3aKOHBl MOJIEKYJISIPHOW (M3MKM W TEPMOAMHAMUKHU (CBS3b AABJICHUS WIEAIbHOIO Ia3a CO CpenHel
KUHETUYECKOM IHEpPrueil TEemIOBOro ABMXKEHUS M KOHLEHTpalueill ero MOJIEKyJ, CBS3b TeMIIEpaTypbl
BEIIECTBA CO CpelHEH KUHETUYECKOM SHEeprueil TEeIIOBOro JBMKEHMsI €ro YacTHL, CBA3b JaBIECHUS
UACaTbHOTO Ta3a C KOHIEHTpalMed MOJEKyJl M €ro TeMIepaTypod, ypaBHeHue MeHpaeneeBa—
Krnaneipona, nepBblif 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHEHUS DHEPTUH B TEIIOBBIX MpoIleccax), Ipu
3TOM HCIIOJIb30BaTh MaTeMAaTHYEeCKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHA NPUMEHHMOCTH
ypaBHeHus1 Menneneesa—Kianeiipona;

aHaJIM3UPOBAaTh U OOBACHATH DIIEKTPUUECKUE SIBJICHUS, UCIIONB3Ys OCHOBHBIC IOJIOXKEHUS WU 3aKOHBI
3JIEKTPOJMHAMUKHN (3aKOH COXpPAHEHMs 3JIEKTPUYECKOro 3apsja, 3akoH KyloHa, MOTEHIMaIbHOCTH
JEKTPOCTATHUECKOTO II0JIS, IPUHIMI CYNEPHO3UIHUU 3EKTPUYECKUX IOJeH, MpPHU 3TOM YKa3blBas
YCIIOBHSI IPUMEHUMOCTH 3akoHa KyloHa, a Taxke NMpakTHYeCKH Ba)KHBIE COOTHOIIEHMS: 3aKOHBI OMa
JUISL y9acTKa LM U JJIsl 3aMKHYTOH 3JIeKTpUYecKoi ey, 3akoH [xoyns—Jlenna, npasuna Kupxroda,
3akoHbl Dapazes A 371eKTpoNn3a);

ONMUCHIBaTh (U3MUECKUE IPOLIECCHl W SIBJICHUS, HCIONb3YS BEIMYHMHBL: IEpPEMELICHHE, CKOPOCTb,
YCKOpEHHUE, UMITYJIbC T€Ia U CUCTEMBI TE€J, CHIa, MOMEHT CHJbI, AaBJCHUE, MOTCHIMAIbHAS SHEPIHus,
KUHETUYECKasi JHEPrusl, MEXaHUUEeCKas SHEPIus, padoTa CUIIbL, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHIla
TSDKECTH, CHJIa YIPYTOCTH, CHJla TPEHHsI, MOLIHOCTb, SHEPTHsl B3aUMOACUCTBHA Tena ¢ 3eMiIEl BOIH3H
e MOBEPXHOCTH, SHEPrHi YIpyro aedopmanuu MPYKUHBI, KOJIMYECTBO TEIJIOTHI, aOCOMIOTHAS
TemmepaTrypa Tena, paboTa B TepMOAWHAMHKE, BHYTPEHHSS DHEPTUs MACATbHOTO OJHOATOMHOTO Ta3a,
paboTa uaeaTbHOTO Ta3a, OTHOCUTENBHAS BIAXXHOCTh Bo3ayxa, KII/] uaeambHOTO TEIIIOBOTO IBUTATEIS;
UIEKTPUUECKOE T0JIE, HAMPSHKEHHOCTD AJIEKTPUUYECKOTO I10JIs, HANPsHKEHHOCTD MOJS TOYEYHOIO 3apsiia
WM 3apsKEHHOTO 11apa B BaKyyMe U B AMAJIEKTPUKE, HOTEHLUAI AJIEKTPOCTATHYECKOTO TI0JIs, Pa3HOCTh
MOTEHINAJIOB, JJIEKTPOABIDKYIAS CHJIa, CHJA TOKa, HANpsHKeHHE, MOIIHOCTh TOKA, JJIEKTpHUYecKas
€MKOCTh IIJIOCKOTO KOHJAEHCAaTOpa, CONpPOTHBIEHHE YydacTKa MLEMu C IMOocJeloBaTeNbHBIM U
napajuleJIbHbIM COSIUHEHUEM PE3UCTOPOB, SHEPTHSI JIEKTPUIECKOTO MOJIsI KOHAECHCATOPA;

OOBSCHATH OCOOCHHOCTH MPOTEKaHUS! (U3UUECKUX SIBICHUH: MEXaHHYECKOE IBIKEHHE, TEIUIOBOE
JBIDKCHHE YacTHIl BELIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKEHHUE, U dy3us, UcapeHue,




KATICHWE ¥ KOHJIEHCAlys, IUIaBJICHHE W KPHUCTAUIM3AlUs, HalNpaBlIeHHOCTh TeIJIoNepenayn,
3JIEKTPU3AIUS TeJl, SKBUITOTEHIIHAIBHOCTD MTOBEPXHOCTH 3apPSKEHHOTO MMPOBOIHHKA;

— TPOBOAWTH WCCIIEOBAHWE 3aBHCHMOCTH OJHOUW (PM3NYECKON BEIMYUHBI OT APYTOH C HUCMOIB30BaHHEM
MPSIMBIX M3MEPEHHH, MPH 3TOM KOHCTPYHPOBATh yCTAaHOBKY, (PHKCHPOBATH PE3yNbTATHl MOIyYEHHOU
3aBUCHMOCTH (DM3MYECKUX BEIMYMH B BUAC TIPaQUKOB C YYETOM aOCONIOTHBIX ITOTPEUTHOCTEH
I/I3MepeHI/If/'I, JACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUSA,

— TPOBOAWUTH KOCBEHHBIE M3MEpeHMs (U3NUECKUX BEIUYMH, IPU 3TOM BBIOMpATh ONTHMAaIBbHBIA METO.
WU3MEPEHHUs, OIICHUBATh a0COJIOTHBIE W OTHOCHUTEIbHBIE MOTPEHIHOCTH TPSIMBIX M KOCBEHHBIX
U3MEpPEHUN;

— TPOBOAWTH ONBITHI MO TPOBEPKE MPEAJIOKEHHON THIOTE3bl: IUIAHUPOBATh JKCIEPUMEHT, cOOHUpaTh
9KCIIEPUMEHTABHYIO YCTAaHOBKY, aHAJM3UPOBATh MMOIYYEHHBIE PE3YyIbTAaThl U JENaTh BBIBOJ O CTaTyce
MPEUI0)KEHHON TUTIOTERBI;

— cobmogate mpaBmia Oe30macHOro Tpyla IpH MPOBENSHHH HCCICIOBaHUM B paMKax Y4eOHOTO
JKCIEpUMEHTa, TMpPaKTUKyMa W y4eOHO-MCCIEeJOBAaTeIbCKOW W  TPOEKTHOW JEATENbHOCTH C
UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB M 1a00PaTOPHOTO 000py10BaHMUS;

— pemiaTh pacu€THBIE 3a/1a4H C SBHO 3aJaHHOW M HESBHO 3aJaHHON (PU3NYECKOH MOJENbIO: HA OCHOBAHUH
aHajM3a YCJIOBHA OOOCHOBBIBATH BHIOOp (DM3MUECKONW MOIENM, OTBEHAloIeH TpeOOBaHUSAM 3amadd,
MPUMEHATh  (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAaThl (PU3UYECKHX TEOpUd TpHU
HCIOJIB30BAHUN MATEMAaTUYCCKUX METOJ0B PpCHICHUA 3aaad, IIPOBOIUTH pacqéTm Ha OCHOBaHHWU
UMCIOIMXCA MOaHHBIX, aHAJIMU3UPOBATL PE3YJBTATBI U KOPPEKTHUPOBATH METOJblI PCIICHUA C y‘IéTOM
MONTyYeHHBIX PE3YIbTATOB;

— pemIaTh KaueCTBEHHBIE 337a4M, TpeOyIOIne IPUMEHEHNS 3HaHUH U3 pa3HbIX pa3lleNioB Kypca pusnku, a
TaKKe WHTETpallid 3HAHWA W3 JPYTHMX MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH
JIOTHYECKYIO IETIOYKY PacCyXIE€HHI ¢ OMopoi Ha M3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3UIECKHE
SIBJICHUS;

— HCIOJIb30BaTh TCOPCTUYCCKUEC 3HAHUA JJI O6’I)HCHCHI/IH OCHOBHBIX IIPUHIIUIIOB pa6OTI>I N3MCEPUTCIIBHBIX
npruOOPOB, TEXHUYECKUX YCTPOHCTB U TEXHOJIOTHUECKHUX MPOLECCOB;

— TPUBOJHUTH MPHMEpPHl BKJIAJa POCCHUHCKHX W 3apyOeKHbIX Y4YEHBIX-(QHU3HKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MHUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

— aHaJM3MPOBaTh M OLEHHBATH IMOCIEACTBHS OBITOBOM M NPOM3BOACTBEHHOW AESTEIHLHOCTU YENIOBEKA,
CBSI3aHHOM ¢ (PU3MYECKUMH MPOLECCaMHM, C MO3UIHUK 3KOJIOTHYECKOH 0e30MacHOCTH, MPEACTABICHUIN O
pPaLMOHAIBHOM HPUPOJIOINOB30BAHNN, & TAaKKE Pa3yMHOM HCIIOIb30BAHUHU JIOCTIDKCHHH HAyKHd H
TEXHOJIOTUH IS JaTbHEHUIIETO Pa3BUTHS YEIOBEYECKOTr0 O0IIECTBa;

— TPUMEHATh pa3IUYHBIE CIOCOOBI paboThl ¢ wHOpMaIedl  (PU3NIECKOTO COICpIKaHHS C
WCTIOJIH30BAHUEM COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH, ITPH STOM HCIIOIB30BaTh COBPEMEHHBIE
MH(QOPMAIIMOHHbIE TEXHOJOIMU MJIsl TOHMCKA, NepepaboTKu W TpeAbsSBICHHs Y4eOHOW W HaydHO-
nonyJsipHod HMHGOpPMALUHU, CTPYKTYpHUPOBAHUS M HMHTEpIpETalWd HHPOPMALUH, TOIYYEHHOH U3
pa3MYHBIX MCTOYHHWKOB, KPUTHUYECKH AHAIM3MPOBATH IOJIydaeMyl0 HH(POPMAIHIO W OLEHUBATh e
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHHM, TaK ¥ HA OCHOBE aHAJIN3a NCTOYHHUKA HH(pOpMaIny;

— HPOSABJATHL OPraHU3allMOHHBIC W TMO3HABATCJIBHBIC YMCHUA CaAMOCTOATCIBHOI'O HpI/IO6pCTCHI/I5{ HOBBIX
3HAHWI B MPOLIECCE BHIIOIHEHUSI IPOSKTHBIX U y4eOHO-HMCCIeJ0BAaTENbCKIX padoT;

— paboTarp B TpyMIle C HCIOJHEHHEM Pa3INYHBIX CONMAJIBHBIX POJIEH, IUNIAHUPOBATH PadOTy TPYIIIEI,
panMoHaNbHO pacHpeneaTh ASATENBHOCTh B HECTAHAAPTHBIX CUTyalUAX, aJeKBATHO OLICHUBATH BKJIAL
Ka)KI0TO M3 YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPHUBAEMON MTPOOIIEMBL;

— TpOSABIATH MOTHBALMIO K Oyaymied mpodecCHOHAIBHON AESTeTbHOCTH MO CIEHUaIbHOCTAM (H3HKO-
TEXHHUYECKOT'0 PO(UIIs

11 kaacc

K xonmy oOyuenus B 11 kiacce mpeaMeTHble pe3yibTaThl HA YIIIyOJEHHOM YPOBHE IIOJDKHBI OTPaXKaTh

c(hOpMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

— TIOHMMATh POJIb (U3MKH B SKOHOMUYECKOH, TEXHOJOTHMYECKOH, COIMANbHON W ITHYECKOW cdepax
JeSITETbHOCTH YENIOBeKa, POJIb M MECTO (M3MKH B COBPEMEHHOW HAaydyHOW KapTHHE MHpa, pOJjb
ACTPOHOMUH B MPAKTUYECKOH NEATETbHOCTH YEJIOBEKA U JalbHEUIIeM HayqHO-TEXHHUUECKOM Pa3BUTHH,
3HA4YEHUE OIMCATEIIHON, CHCTEMAaTU3UPYIOLIEH, OOBSICHUTENBHON M IPOTHOCTHYECKOH (YHKIMIA
(u3nUecKoi TEOPUHU — IEKTPOAMHAMUKY, CIIELUAIbHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBON (DH3HUKH,
poib ¢u3uueckold Teopur B (HOPMHPOBAHMM MPEACTaBICHUH O (U3MUECKOH KapTHHE MHpPa, MECTO
¢u3nueckoll KapTHHBI MUpa B OOILIEM pSAYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHHHA O
[IPUPOAC;

—  pasnuyaTh YCJIOBHUS NPUMEHMMOCTH Mojeieil (M3M4ecKuX Tel W MPOLECCOB (SBIECHHUM): OAHOPOIHOE
JJIEKTPUYECKOE M OJHOPOAHOE MArHUTHOE IIOJIA, TapMOHHYECKHE KOJIeOaHUs, MaTeMaTH4eCKUui
MasITHUK, HMJCaJbHBIH MPYKUHHBIA MasTHHUK, TaPMOHUYECKHE BOJIHBI, HJCATbHBIN KOIeOaTeIbHBIH




KOHTYp, TOHKasl JTMH3a, MOJIEJIeH aTOMa, aTOMHOTO siipa U KBAaHTOBOH MOJIENIN CBETA;

pasnuyaTh yciuoBusi (rpaHuibl, 0071acTH) NIPUMEHUMOCTH (U3HMUYECKHX 3aKOHOB, MOHMMATh BCEOOLIHIA
xapakTep QyHIaMEeHTaTbHBIX 3aKOHOB M OTPaHMYEHHOCTh HCIIOIb30BAHMS YaCTHBIX 3aKOHOB,;
aHaJM3UPOBAaTh U OOBSCHATH DIEKTPOMATHUTHBIE NPOLECCHl M SBICHHS, HCIOJIb3ysS OCHOBHBIC
TIOJIOKEHUS ¥ 3aKOHBI JIEKTPOJIMHAMUKH U CIICLUATIBLHON TEOPHH OTHOCUTENFHOCTH (3aKOH COXPaHEHHUS
3JEKTPUIECKOTO 3apsa, cuia Amrepa, cuia JlopeHra, 3aK0H 3JEeKTPOMAarHuTHON HHYKITHH, TIPAaBUIIO
Jlerma, cBsa3p DJIC caMOMHIYKIMH B 3JIEMEHTE AJIEKTPHUECKON LN CO CKOPOCTHIO M3MEHEHHS CHIIBI
TOKa, TIOCTYJIAThI CTICLHAJIbHON TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);

aHaJM3UPOBaTh M OOBSICHATH KBAHTOBBIC IPOLECCHl U SIBICHHS, HCIONb3YsS MOJOKEHUS KBAaHTOBOK
¢u3uku (ypaBHeHue DiHIITeHA Wi poTtoaddekxra, mepBlii U BTOpoi mocTymatsl bopa, mpuHIMIT
COOTHOLIEHUS HeonpenenéHHocTel ['eli3en0epra, 3aK0HbI COXpPaHEHHs 3apsAJOBOrO U MacCOBOTO YHCEI
Y DHEPTHUH B SIIEPHBIX PEAKIMSIX, 3aKOH PaIHOAKTHBHOTO paciana);

OIMCHIBATH (PM3MUYECKHE MPOLECCHI U SIBICHUS, UCTIONIB3YS BEIMUMHBI: HANPSHKEHHOCTD DJIEKTPHUECKOTO
MoJIs, TMOTEHNIHAN 3JIEKTPOCTaTUYECKOro TOJs, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOJABMXKYIIAs Ccuia,
WHAYKIUS MarHUTHOIO MOJIs, MarHUTHBIN NMOTOK, cuia AMIEepa, WHAYKTUBHOCTb, 3JIEKTPOABIIKYILAS
CHJla CaMOMHIYKIHH, HEPrdsi MarHUTHOTO IOJA IPOBOAHUKA C TOKOM, PENSTUBHCTCKHNA HMMITYJIbC,
IIOJIHAsL SHEPI'Usl, SHEPTUS MIOKOSI CBOOOTHON YaCTHUIIbL, SHEPIH U UMITyJIbC (JOTOHA, MAaCCOBOE YHCIIO U
3apsf szipa, SHEPTUA CBA3M A1pa;

OOBSCHATH OCOOCHHOCTH TPOTEKaHWS (U3MUECKUX  SBJICHUH: JJIEKTPOMATHUTHAS — WMHIYKIHSA,
CAaMOMHJIYKILIMSI, PE30HAHC, HWHTep(EepeHIHs BOJH, IUPpaKUMs, TUCIEpCHsi, IOJIHOE BHYTpEHHEE
otpaxkeHue, (ortoanmekrpudeckuii 3Pdext (dhortorddekr), ampda- u OeTa-pacmangsl sgep, ramma-
U3JIydeHHe saaep, GU3nuecKue NPUHIMIIBI CIIEKTPAIbHOTO aHAIN3a U paOoThI J1a3epa;

OTIpe/IEeTIATh HANpaBiIeHWE WHAYKIMA MAarHUTHOTO IOJII MPOBOJHHMKA C TOKOM, CHJIBI AMIIEpa M CHIIBI
Jlopenna;

CTPOUTh H300pa)KEHHE, CO37aBAEMOE IUIOCKUM 3€pPKaJloM, TOHKOM JIMH30H, M PAacCUUTHIBATH €ro
XapaKTEPUCTHKH;

MPUMEHATh OCHOBOIIOJIATAIONINE AaCTPOHOMUYECKHE IOHATHS, TEOPUM M 3aKOHBI [UII aHaIW3a M
00bsicHEeHHsT (DU3MYECKUX TMPOIECCOB, TNPOUCXOMSAINIMX B 3BE3AaX, B 3BE3NHBIX CUCTEMaX, B
MEKTaIAKTUYCCKON CpeJie; NBUKCHHS HEOCCHBIX TEJ, SBOJIIOLNY 3BE3]T U BeeneHHOH;

NPOBOAMUTH HCCIICAOBAHWE 3aBUCHUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJNB30BAaHHEM IPSIMBIX
U3MEpEHHH, MPH OSTOM KOHCTPYHMPOBaTb YCTAHOBKY, (PHKCHpOBAaTh pE3yJIbTaThl IOJYyYEHHOU
3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BHAC TI'padUKOB C Y4YETOM aOCOIIOTHBIX MOTPEIIHOCTEH
M3MEPEHNH, 1e7aTh BBIBOBI IO Pe3yJIbTaTaM HUCCIEAOBaHUS;

IPOBOJNUTH KOCBEHHbIC M3MEpPEHHs (PU3UUECKUX BEJIUYMH, IPU 3TOM BBIOMpATh ONTHMAIbHBIH METO.
U3MEpPEHMs, OLIEHMBATh aOCOJIOTHBIE U OTHOCUTEIbHbIE IOTPELIHOCTH IPSAMBIX M KOCBEHHBIX
U3MEPEHUN;

NPOBOJMTH OMBITHl 110 MPOBEPKE MNPEAJIOKECHHOW THIIOTE3bl: TUIAHHPOBATh JKCIIEPUMEHT, COOHpaTh
3KCIIEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIyYE€HHBIE Pe3yIbTaThl U JeNaTh BBIBOJ O CTaTyce
NPEeASIOKECHHON THIIOTE3HI;

OTIMCBIBATh METO/IbI MOJTYYEHHUS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOmofaTh TpaBuiia 0€30MacHOTO TpyJda MNPH IMPOBEACHHH HCCIENIOBAHWH B paMKax y4eOHOro
JKCHEpUMEHTa, MpaKTUKyMa W y4eOHO-MCCIeJOBAaTeNbCKOW W  MPOEKTHOW JEATENbHOCTH C
HCIIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOpHOTro 000py10BaHUS;

pelarh pacyéTHBIE 3a7a4M C SIBHO 33/laHHOM M HESBHO 3alaHHOM (U3MYECKO MOZETbIO: Ha OCHOBaHUU
aHajM3a YCJIOBHS BBIOMpAaTh (DU3MYECKHUE MOZETH, OTBEYAroOLle TPeOOBaHUSAM 3a1auyd, HNPUMEHSTh
(hopMynbl, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYNaThl (DU3WYECKUX TEOPHH IPH HCIONb30BAaHUU
MaTeMaTUYEeCKUX METOJIOB pelIeHMs 3ajjad, MIPOBOAUTH pacuéThl HA OCHOBAHWH HWMEIOUIUXCS JaHHBIX,
AHAJIM3UPOBAThH PE3YJIbTATH M KOPPEKTUPOBATh METO/IBI PELICHUS C YUETOM MOJIYUICHHBIX PE3YJIbTaTOB;
pelaTh KauecTBEHHbIE 3aJauH, TpeOyIolne MPUMEHEHHs 3HAaHUH U3 pa3HBIX pa3fesioB Kypca QHU3HKH, a
TaKKe HWHTErpalliy 3HAHUH W3 JPYTMX NPEAMETOB E€CTECTBEHHO-HAYYHOIO IHMKIIA: BBICTPAMBATh
JIOTHYECKYIO IIETIOYKY PacCyXIEHHI ¢ OMopoi Ha M3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NIECKHE
SIBIICHUS;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS Il OOBSICHEHUS! OCHOBHBIX NPUHIUIIOB pab0Thl U3MEPUTEIBHBIX
npruOOPOB, TEXHUYECKUX YCTPOHUCTB U TEXHOJIOTHUECKHUX MPOLECCOB;

NPUBOJUTE TMPHUMEPHI BKJIaJa POCCHICKMX U 3apyOeKHBIX Y4YEHBIX-(HU3MKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOIIECCOB OKPYIKAIOIIEr0 MUpPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIH;

aHaJM3UPOBaTh W OLIEHUBATH TMOCIEICTBHA OBITOBOH M MPOHM3BOACTBEHHOH AEATEILHOCTH YEIOBEKa,
CBSI3aHHOM ¢ (PM3MYECKMMH MPOLECCaMH, C MO3UIHUK 3KOJIOTHYECKOH 0e30MacHOCTH, MPEACTABICHUI O
palMOHAIEHOM TPUPOJIONOJIF30BAHUH, & TAaKKE pa3yMHOM HCIIOJb30BAHUHM JIOCTHKCHHH HAyKH H




TEXHOJIOTUH TSI JaJbHEHIIero pa3BUTHS YeJI0BEUYECKOr0 O0IECTBa;

NPUMEHATh  pa3iuuHble crnocoObl  paboTel ¢ uHopMammed (U3MYECKOrOo COACPKaHHSA C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOIOTUH, IPU 3TOM HCIOIb30BaTh COBPEMEHHbBIE
MH(QOPMAIIMOHHbIE TEXHOJOIMU MJIsl TOMCKA, NepepaboTKM W NpPEeAbSBICHHS Y4eOHOM W HaydHO-
nonyJsipHOH HWH(GOPMALUU, CTPYKTYpHUPOBAHWS M HMHTEPIpPETAlWH HHPOPMALUK, TONYYECHHOH U3
Pa3NUYHBIX MCTOYHHKOB, KPUTHUYECKH aHAIM3UPOBATh MOJNy4yacMyr0 HH(OpMAlMI0 W OLEHHBATH €&
JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIINXCS 3HAHMH, TaK U HA OCHOBE aHaJIM3a UCTOYHUKA HH(OPMAaLIUH;
NPOSIBIISITH OPTAHU3ALMOHHBIE W TO3HABATEIBHBIE YMEHHUS CaMOCTOSTEIBHOTO HPHUOOPETEHUS HOBBIX
3HaHUH B IPOLIECCE BBIMOJIHEHUS MPOEKTHBIX M y4eOHO-UCCIIEI0BATEILCKUX PadoT;

padoTaTh B IpyHNIE C HCIOJHEHHEM DPAa3IUYHBIX COLMAIBHBIX POJIEH, MIaHUPOBAaTh PabOTy TPYIIIBL,
palMOHAIBHO PAaCIpENEATh AEATEIPHOCTh B HECTAHAAPTHBIX CUTYalVsX, aIEKBaTHO OLICHUBATh BKJIAJ
Ka)XI0TO M3 YYaCTHUKOB TPYIIIBI B PEIICHUE PacCMaTPHUBAEMON MPOOIEMBI;

NPOSIBIISITH MOTUBAIMIO K Oyayleil nmpo)ecCHOHANBHONW AEATENFHOCTH MO CIEMUATBHOCTAM (U3UKO-

TEXHUYECKOT0 TPOGUIIS

II1. TemaTn4eckoe NJIAHUPOBAHUE

Ne Paszpneinbl, TemMmbl KosanuyectBo yacos DJIEeKTPOHHBIE
n/n Padouas Pabouas (uu¢posBbIe)
nporpam nporpaMmma no o0pa3oBaTe/bHbIE
Ma KJiaccam pecypcsl
10 k. 11 kn.
1 | HayuHblii MeTO/ MO3HAHUS TIPHPOJIBI 6 6 https://m.edsoo.ru
2 | Mexanuka 35 35
3 | MonekynspHas pu3uka U TepMOAHMHAMHUKA 49 49
4 | DaeKkTpoarHAMUKA 81 54 27
5 | Konebanus u BOJIHBI 60 60
6 | OcHOBBI cllelIUAJIBHON TEOPUH 5 5
OTHOCHUTEIIbHOCTH
7 | KBanToBas du3uka 25 25
8 | DnemMeHThl acCTPOHOMUU U acTPOPHU3UKU 12 12
9 | OGobmIaroniee MOBTOPEHHE 15 15
Pu3nuecKuil NpaKTUKYM 32 16 16
Pe3epBHOE Bpems 20 10 10
Hroro: 340 170 170

BocrnurarenpHblid oTeHIMan y4deOHOro mpenMera «®Du3MKay peamu3yeTcs 4epe3 HCIIOJIb30BAHHE
BUIOB U (OpM JEeATENBHOCTH, ONHMCAHHBIX B MoAyle «YpouHas JAesareabHocTh» (OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO cpeaHero oopazoBanus MbOY «IlymmoBckoit COLLDy.

BocnuTtarenpHblil MOTEHIMAN TaHHOTO Y4eOHOTO MpeiMeTa 00ecleyrBaeT pealn3auio Ciaeayonx
HCJICBBIX TMPUOPUTCTOB BOCIIUTAHUA 06y‘-IaIOH_II/IXCSII CO31aHHuC 6HaI‘0HpI/I5ITHLIX yCJIOBPIfI AJId pa3BUTHUA
COLIMAJIBHO 3HAYUMbIX OTHOIIEHUH IIKOJIBHUKOB U, IPEkK/E BCEr0, HEHHOCTHBIX OTHOILECHUN:

- K IPUPOJIE KAaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE CaMOI'0 €€ CYLIECTBOBAHHUSA, HYXIAIOLIEHCS B
3aI0UTEC U IIOCTOAHHOM BHUMAaHHWU CO CTOPOHBI YCTIOBCKA,

- K 3HAaHUAM KaK HHTEJUIEKTyallbHOMY pecypcy, obOecreuuBaronieMy Oyayliee uenoBeKa, Kak
pe3yabTaTy KpOMOTIMBOTO, HO YBIIEKATEIFHOTO y4eOHOTO TPYAa;

- K 3JO0pPOBBIO KaK 3aJiory I[OJ'IFOI\/’I M aKTUBHOM KU3HH YCJIOBCKA, €r0 XOpOoIICro HACTPOCHUA H

ONTUMHUCTUYHOTO B3IJIsIIA HA MHUP.




