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IMosicHuTeILHAA 3aNIHCKA

Hannas pabouast mporpamma npennasHavera mis 10-11 kmaccoB MBOY «Kopeunsckas CIHI»

Pabouas nporpamma no npeamery ¢usuka B 10-11 kmaccax cocraBieHa B COOTBETCTBHH C:
denepanbHbIM3aKOHOMOT29.12.2012Ne273-d3«O600pazoBanunBPoccutickoii denepamumy;
®enepanbHbIM 3ak0HOM OT 24.09.2022 r. Ne 371-@3 «O BHeceHun nsmeHeHuil B denepanbHbIi

3akoH «OO0 oOpazoBanuun B Poccuiickoit @Penepanum» U crateto 1 DenepanbHOro 3akoHa «0O06
o0si3aTenbHBIX TpeOoBaHusx B Poccuiickoit denepannmny;

[TopsnkoMopraHU3aIMMHOCYIIECTBICHUSIO0pa30BaTeIbHONIEATEIbHOCTUIIOOCHOBHBIMOOIIIE00pa3
OBaTeJIbHBIMIIPOrpaMMaM—
00pa30BaTeNbHBIMIIPOrpaMMaMHAYaTbHOT000111Er0,0CHOBHOTOO0IIETOUCPEAHETO O0IIero 00pa30BaHuUs,
YTBEPKACHHBIM MTpuka3zoM Munnpocsemenus 0122.03.2021Nel 15 (B nelicTByromiel pegakiuuu);

[Ipukazom MunucrepctBa npocBeuienus Poccuiickoit @enepanun ot 12.08.2022 r. Ne 732 «O

BHECCHUU M3MEHEHHI B (hefiepalibHbIN rOCy1apCTBEHHBIN 00pa30BaTENbHbIA CTAHAAPT CPEAHETO OOIIETO
00pa3zoBaHus, YTBEPKACHHBIA PHKa3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu
ot 17 masg 2012 r. Ne 413x»;

[Ipukazom MunuctepctBa npocemenus Poccuiickoit @enepanun ot 18.05.2023 Ne 371 «O06
YTBEpXKICHUH (QenepaabHoil  00pa30BaTeNbHONW TMPOTrpaMMBbl  CPEAHEro o0mero o0pa3oBaHHDY
(3apeructpupoBan 12.07.2023 Ne 74228);

[Tpukaszom MunmucrepcTBa npocsemierns Poccuiickoit @eneparu ot 21.09.2022 1. Ne 858 «O6
yTBEpKACHUH (eAepantbHOro MepeuHs YYeOHHMKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO MPHU peau3aluu
UMEIOIIMX TOCYAAPCTBEHHYIO aKKpPEAUTAIMIO OOpa30BaTENbHBIX MNPOTpaMM HAYaJlbHOTO OOIIETO,
OCHOBHOTO  o0miero, cpeaHero oOmiero oOpa3oBaHHMS  OPTaHU3ALUAMU,  OCYIIECTBISIOMIUMU
00pa30oBaTeNbHYIO NIEATEILHOCTh M YCTAHOBJICHHUS MPEJETBHOTO CPOKA HCIOJIB30BAHUS MCKITIOUEHHBIX
Y4eOHHUKOBY;

3akonom Pecny6muku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O6 obpa3oBanuu B PecnyOnuke
Kppim» (¢ U3MEHEHUSAMHU U AOTIOIHEHUSIMHU ),

[Tpukaszom MunucrepcTBa 00pa3oBaHus, Hayku 1 Monoaéxku Pecryomuku Kpemm ot 27.03.2023
No 565 «O mpusHaHMM YTpaTHBIIMM CHIIY TpHKa3a MUHUCTEpCTBa 0Opa30BaHUs, HAYKH U MOJIOIEKHU
Peciyomuku  Kpeim ot 11.06.2021 Ne 1018» (MP mno BeneHuio [AelOBOM JOKYMEHTAllMM B
rOCYy/IapCTBEHHBIX M MYHULMUMAIbHBIX JOIIKOJBHBIX 00pa3oBaTeNbHBIX U 0011e00pa3oBaTeNbHBIX
opranumzanusx Pecryonuku Kpeim). Pesxxum nocryma: https:/www.krippo.ru/files/metod2024/24.pdf.

CII 2.4.3648-20 «CaHuTapHO-3MUAEMHUOJIOTHYECKUE TPEOOBAHUS K OPTaHU3AIMsAM BOCIIUTAHUS U
00y4YeHHs, OTIBIXA U O3JOPOBICHUS JCTEH M MOJIOJICKIY,

CanlluH 1.2.3685-21 «I'urueHn4yeckre HOPMATUBHI U TPEOOBaHUS K 00eCIeueHNI0 O€30IaCHOCTH
1 (nu) 0e3BPEAHOCTH JIJIsl YeTIoBeKa (haKTOPOB CPeIbl OOUTAHUSY,

[TucemMom MunucTepcTBa oOpa3oBaHMs, Hayku U Mononexu PecnyOnuku Kpbeim ot
18.06.2024 Ne 3780/01-14(00 yueOHBIX maHax 00meo0pazoBaTeNbHbIX opranu3anuii Pecryomuku Kpbim
Ha 2024/2025 y4eOHbIi TOT).
MeToauyecKMMH ~ PEKOMEHIAIMsIMH 00  OCOOCHHOCTAX  MperoAaBaHUsIGU3UKA B
o6meoOpazoBaTenbHBIX opranu3anusx Pecmyonuku Kpeim B 2024-2025 yue6HOM roay

OcHoBHOW  00Opa3oBaTeNbHON Tporpammoit  cpegHero obmero oo6pasoBanus (DPIOC),
yTBepxka¢HHON npukazoM MBOY «Kopeusckas CIL» 0129.08.2023 r. Ne 314 (¢ u3BMEHEHUSAMU);

VYuebupiMHu MIaHaMucpennero oobmero obpasosanus (PI'OC) MBOY «Kopeusckas CIL»,
YTBEPXKIEHHBIMIIPUKA30M OT 27.08.2024 ropa N2 293.

[lonoxenuem o pabouelr mnporpamme yueOHbIX mnpeameroB MBOY  «Kopeusckas ClLy,
YTBEPKIAEHHBIM NprKa3zoM 0T29.08.2023Ne 317
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B cootBercTBUU ¢ DenepalibHBIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETrO
obmiero oOpa3oBaHus Y4eOHBIN MpeaMeT «(U3nKa» BXOJWUT B MpeaMeTHYI0 o0nacte «EcTtecTBeHHBIC
HAyKU» U SIBISIETCA 00S3aTENbHBIM ISl U3YYECHHUS.

Conepxxanve ydeOHOro mpeamera «(pu3uKa», MpeACTaBIeHHOe B paboueil mporpamme,
cootBercTByeT ®I'OC COO, OPII mpeamera «puzuxay.

Y4eOHbIM MIaHOM Ha u3yudeHue ¢usuku B 10 kimacce orBoautes - 1704. (5 gacoB B Henento), B 11
kiacce otBoauTcs - 170 4. (5 yacoB B HEIEINIO).

[Iporpamma opueHTHpOBaHa Ha Hcnoiab3oBanue yueOHukos:I'. . MSIKUILEB, b. b. BYXOBIIEB,
H.H. Corckuii «®usuxa 10». M. IIpocsemenue, 2022 r.

Conep:kanue y4eOHOT0 nmpeaMeTa

10 KJIACC

Pasnen 1. HayuHblii MeTO MO3HAHNUS MPUPOABI.

®duszuka — QyHnameHTanbHAas Hayka o mpupoje. HayyHblii MeToJ MO3HAHMS U METOJBI
UCCIeTIOBaHHS (PU3UYECKHX SIBICHUI.

DKCIIepUMEHT U TEOpHUs B IPOIIECCe TTO3HAHMS MPUPOIbl. HabmroneHne n SKCIepruMeHT B (PH3HKeE.

Crioco6b1 m3MepeHust (GU3NIECKUX BEIMUMH (aHAJIOTOBBIC U MU(PPOBBIC U3MEPUTEIBHBIE TPUOOPHI,
KOMIIbIOTEPHBIE JTATYUKOBBIE CUCTEMBI).

[Torpemnocty u3MepeHuit pusnyeckux BennyuH (aOCOMOTHAS U OTHOCUTENbHAS).

MogenupoBanue GpuU3MUECKUX SBJICHUNA U MPOLECCOB (MaTepHalbHas TOYKA, aOCOIIOTHO TBEPIOE
TENO, UAcalIbHas )KUJKOCTb, UACaJIbHBIN a3, ToueuHslil 3apsan). ['unoreza. dusnueckuii 3aK0H, TPaHULIbI
ero npumeHumoctu. dusnueckas Teopus.

Pons 1 mecto pusuku B (GOpMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B MPAKTHYECKON
NEATEILHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nabopamopusvie pabomoi, npaKmuKym.

H3Mmepenne Cuilbl TOKa M HAaNPsHKEHUS B LENU IOCTOSHHOIO TOKA IPH IOMOINM aHAJIOTOBBIX U
IU(PPOBBIX U3MEPUTEIBHBIX TIPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil madopatopueit no ¢usuke. [Ipumepsr u3meperus GU3NYECKUX BEIUYUH
IIPY TOMOLIY KOMITBIOTEPHBIX JATYMKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe aBrxkeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHKEHUs. CucTeMa OTcuéTa.

[Tpsamas n oOpaTHas 3a7auil MEXaHUKH.

Pannyc-BekTop MatepuaibHOM TOYKH, €r0 MPOEKIIMU Ha OCHU CUCTEMBI KOOpAHHAT. TpaekTopus.

[Tepemerienue, cCKOpocTh (CpeHss CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHabHON
TOYKH, UX IIPOEKIIMH HA OCH CUCTEMBI KOOpAUHAT. CII0’KEHUE IIEPEMEILICHUN U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE UM PpPaBHOYCKOPEHHOE MpPSIMOJUHENHOE JBUKEHHME. 3aBUCUMOCTb KOOpJWHAT,
CKOpPOCTH, YCKOPEHHUS U IyTH MaTepUaIbHOW TOYKH OT BPEMEHU U UX IpauKH.

CBoOonHoOe mageHne. Y ckopeHne cBOOOHOro naaeHus. [IBikeHne Tena, OpOIIeHHOTo 0] yIiIoM
K FOPU30HTY. 3aBUCHMOCTb KOOPJIMHAT, CKOPOCTU U YCKOPEHHs MAaTEpPUAIbHOM TOUKH OT BPEMEHU U MX

rpaduky.
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KpuBonuneliHoe nuxeHue. J[BMKEHHE MaTepUabHOM TOYKH 10 OKPYKHOCTH. YTJIOBass U
TuHeHas ckopocTk. [lepuon u yactota obpamenus. LlenTpocTpemurensHoe (HOpMaAIbHOE), KacaTeabHOe
(TaHTeHIIMATFHOE) U TIOJTHOE YCKOPEHHE MaTepPHabHOW TOUKH.

TexHu4eckue yCTpOMCTBA M TEXHOJOTHYECKHUE IPOILIECCHl: CHUAOMETP, JIBHIKCHHE CHapSOB,
[ENHbIe, IIeCTepEHYATHIC U PEMEHHBIC TTepPeIadr, CKOPOCTHBIC JTHU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPALIAS KHHEMATHIECKUX XapaKTEPUCTUK JABUKCHUSI.

CrocoOblI McciieJOBaHUs IBUKEHUIA.

Nnnroctpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHue ABMKEHUN C UCIIOIH30BAaHHEM MEXaHHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HaGiroienue nBrKeHUs Tella, OPOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue ckopocTu npu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE TIyTEH, TPACKTOPUNA, CKOPOCTEH MBMKEHUS OJTHOTO M TOTO K€ TeJla B Pa3HBIX CHCTEMax
oTcuéra.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomasl, npaKkmuxKym.

N3yueHnue HepaBHOMEPHOTO JIBHXKEHHUSI C LI€JIbIO ONPEEIICHUs] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHHs] MpU MNPSMOJIMHEHMHOM pPAaBHOYCKOPEHHOM [IBJKEHMHM IO HaKJIOHHOU
IJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUYKEHUU.

N3mepenne yckopeHuss CBOOOJHOTO TMajeHus (PEKOMEHJOBAHO MCIOJIb30BaHUE ITU(GPOBOMA
nabopaTopun).

W3ydyeHue MABWKEHUS Tena, OpOIIEHHOr0 Tropu3oHTaNbHO. [IpoBepka Trumore3sl O MNPSIMON
MIPONOPIUOHATIBHON 3aBUCUMOCTH MEXY JAIBHOCTBIO MOJETA M HAYaJIbHON CKOPOCTBIO Tela.

N3yuenue nBUKEHUs Tea M0 OKPY>KHOCTU € TOCTOSIHHOM 110 MOJIYJII0 CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH Tieproia 0OpalleHns KOHUYeCKOTo MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBbii 3axkoH HeroToHa. HMHepumanbHble cucTteMbl OTCY€Ta. [IpHHIMII OTHOCUTENBHOCTH
[Nanunes. HeunepuuanbHble cUCTEMbI OTCUETa (ONpeiesieHHe, IPUMEpHI).

Macca tena. Cuna. [lpuHiun cynepno3uuuu cuil.

Bropoii 3akoH HeroTOHA 17151 MaTepUanbHON TOUKH.

Tpetuii 3akoH HproTOHA 1719 MaTepraibHbIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPAaBUTAIMOHHON U MHEPTHOMN MacChl.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MAaaeHUs OT BBICOTHI HaJl MOBEPXHOCTHIO
TUTAHETHI U OT TeorpadudecKoi MupoThl. J[BIKeHUue HEOSCHBIX TE M WX CITyTHHKOB. 3akoHbl Kerutepa.
IlepBasg kocMHuUecKasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHKyIIErocsi ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHsS CKOIBKEHHS W cuia TpeHus mnokos. KoaddunueHnt
TpeHusi. Cuja CONpPOTUBIICHUS NP JIBXKEHHUH Te€Ja B KUIKOCTH WU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJILHOTO JBUKEHUSI.

[Jasnenue. I'mapocrarnueckoe nasiaenue. Cuna Apxumena.

TexHuueckue yCTpOCTBA U TEXHOJOTMYECKHME  MPOLECCH:  MOALIMIHUKH, JIBH)KCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habntoienue nBM>KeHUs Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CHCTEMaxX OTCUETa.



ITpyHLIXAIT OTHOCUTEIBHOCTH.

Kauenue nByX LMIMHIPOB WMJIM ILIAPOB Pa3HOM MAcChl C OAMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEUHEPLUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJICHCTBYIOIIEH MPUIIOKEHHBIX K TENy CHJI C IIPOU3BEJIEHUEM MaccChl Tea Ha €ro
YCKOPEHHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HMKAIOUIUX B PE3YJIbTATE B3aUMOIEHUCTBUS TEIL.

N3MmepeHne macc 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOABEME U MAICHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHEHME CHJI TPEHUS TIOKOS, KAYEHMSI U CKOJIb)KEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomasl, npAKMUKyMm.

W3mepenune paBHOJCHCTBYIOIIEH CHJI IPH IBMXKEHUH OpyCKa 110 HAKIIOHHOM IIIOCKOCTH.

[TpoBepka runoTes3sl 0 HE3aBUCUMOCTH BPEMEHHU ABMKEHHsI OpyCKa IO HAKJIOHHOM IJIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM 00pasle, OT
ux nedopmanuu.

W3yueHne IBMKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOI uepes NErkuii OJ10K.

N3mepenue korphuirenTa TpeHus Mo BeIUYrHe yriioBoro ko3dduuuenra 3aBucumoctu F(N).

HccnenoBanne IBMKEHUS Opycka IO HAKIOHHOHM IIOCKOCTH C TEPEMEHHBIM KOd(PPHUIHEHTOM
TPEHHUS.

W3y4eHne NBUKEHHA I'Py3a Ha BaJly C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTtHo TBEpAOE Teno. [loctynarensHoe M BpalareabHOe JBU)KEHUE TBEPAOrO Teaa. MOMEHT
CWJIBI OTHOCHUTENIBHO Ocu BpaiueHus. Ilneuo cuiel. CrioskeHne cuil, NPUWIOKEHHBIX K TBEPAOMY TEly.
[lenTp TsKECTH TENA.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

VYcroitunBoe, HEYCTOMUHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTENIBHBIA KpaH,
peIETyaThie KOHCTPYKLIMH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomoi, npakmukym.

HccnenoBaHue ycloBUi paBHOBECHUS TBEPIOTO Tejla, UMEIOLIETO OCh BPAIICHHUS.

KoHcTpyrnpoBaHne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yueHne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO ILIOMIAb OIIOPHI.

Tema 4. 3akonsl coxpanenus 6 Mexaruke.

Umnynec MaTepuanbHOM TOYKHM, CHUCTEMBbl MaTepuajbHbIX Touek. LleHTp wacc cucTembl
MaTepUaibHbIX TOUYEK. TeopeMa 0 JBMKEHUH LIEHTPA Macc.

HMmysisc CHIIBI M N3MEHEHUE UMITYJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MowMmeHT umnyiabca MarepuanbHOM Touku. IIpencraBieHne o cOXpaHEHMM MOMEHTa MMIIYJbCa B
LEHTPaIbHBIX MOJISX.
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Pabora cuibpl Ha ManoM M Ha KOHEYHOM MepemelieHuu. ['paduueckoe mnpeacraBieHHe padOThI
CHUJIBL.

MOUIHOCTB CHJIBL.

Kunernyeckast Heprusi MarepuanbHOil Touku. Teopema 00 M3MEHEHMHM KUHETHUYECKOW SHEPIHU
MAaTEepUAIBHOM TOUYKH.

[loTeHnmanbHble M HENMOTEHUHANbHBIE cuibl. [loTeHnmanbHas >Heprus. [loTeHnmanbHas sHEprus
ynpyro nehopMUpPOBaHHOM MpyuHbL. [loTeHIManpHas 3Heprus Teja B OJHOPOJAHOM I'PABUTALMOHHOM
nonie. [lorennmanbHas sHeprust Teja B rPaBUTALIMOHHOM I10JI€ OJJHOPOIHOTO I1apa (BHYTPH U BHE LIapa).
Bropas kocMuueckast ckopocTb. TpeTbst KocMu4ecKas CKOPOCTb.

CBs13b pabOTHI HETIOTEHUMAIBHBIX CHJI C I3MEHEHUEM MEXaHMUYECKOW YHEPIUU CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKOU YHEPTHH.

VYpyrue u Heynpyrue CTOJIKHOBEHMUS.

VpaBHenue bepHymm [ MACANbHOM JKMAKOCTM KakK CIEICTBUE 3aKOHA COXPAaHEHUs
MEXaHHYECKON SHEPIrUHu.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHUE MPOUECCHI: IABUKEHHE PAaKET, BOJAOMET, KOMED,
NPYXUHHBIN MHCTOJET, TUPOCKOII, GUTYPHOE KaTaHHE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKECHUE.

N3MepeHne MOIHOCTH CUIIBI.

V3MeHeHne SHepPruy Teia MpU COBEPIIEHUH PabOTHI.

B3anmuble npeBpanieHrss KHHETHYECKON M MOTEHIUAIBHOW SHEPruid Mpu JEUCTBUU HA TEJIO CHIIbI
TSYKECTU U CUJIbI YIPYTOCTH.

CoxpaHeHue SHEpruy Mpu CBOOOTHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomaol, npaKkmuxKym.

W3mepenne umiryibca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTU MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHIIBI TATH.

CpaBHEHHME U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHIIBI.

HccenenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUN.

N3mepeHre KHHETUYECKOM SHEPTUHU Teja 10 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUS NTOTEHIIUAIbHOW SHEPTUH NPYKUHBI ¢ paObOTON CHIIBI TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS MPHU ABMKEHUU Tella IO HAKIIOHHOM TIOCKOCTH.

Paznen 3. MogiekyasipHasi pu3uka 4 TepMOAUHAMHUKA.

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU MEOPU.

OCHOBHBIE TOJIOKEHUSI MOJIEKYIsipHO-KHHeTHueckoil Teopun (MKT), ux onbiTHOE 000CHOBaHHE.
Huddysusa. BpoyHOBckoe nBMkeHHe. XapakTep IBM)KCHUS W B3aMMOACWCTBHUS YacTHUI[ BELIECTBA.
Mogenu CTpOEHUS Ta30B, )KHIKOCTEH U TBEPIBIX TeN M OOBSICHEHUE CBOWMCTB BEIIECTBA HA OCHOBE ITHUX
Mozenei. Macca u pazmepsl Mosiekyst (atomoB). KonmnuecTBo BemectBa. [loctosiHaass ABoraspo.

TennoBoe paBHOBecue. Temmnepatypa u ciocoOsl €€ n3mepenus. [llkana remnepatyp Llenscusi.

Mopenb uaealbHOrO raza B MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHU: YacTHIbl Ta3a JABUXKYTCA
Xa0TUYECKH M HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

['a3oBble 3akoHBl. YpaBHeHue MenneneeBa—Kaneiipona. AOcoiroTHas TemmepaTypa (IIKana
temneparyp KenbBuna). 3akon Jlansrona. M3onporueccsl B uaeanbHOM rase ¢ HOCTOSHHBIM KOJIMYECTBOM
BeulecTBa. [ paduueckoe npepcraBiaeHre U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.
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CBsi3p MeXAy [aBIICHHEM M CPEAHEN KHHETHMYECKOW HHEpruel MNOCTyNaTeJbHOrO TEIIOBOTO
JBIDKEHUST MOJIEKYJ MJI€aJbHOTO Tra3a (OCHOBHOE YpPaBHEHUE MOJIEKYJSPHO-KUHETUYECKON Teopuu
UCaNTBHOTO rasa).

CBsi3p  aOCONIOTHOM TeMIlepaTypbl TEPMOJIMHAMUYECKOW CHCTEMBI CO CpEJHEH KHHETHYECKOU
SHEPTUEH MOCTYNATEIBHOIO TEIJIOBOIO ABUKCHUS €€ YaCTHULL.

TexHu4yeckue YCTpPOHCTBA M TEXHOJOTHMUECKHE IPOLECCHl: TEPMOMETpP, OapoOMeTp, IMOydeHHE
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL BELECTBA.

Mojienb OpOyHOBCKOTO JBUKCHHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO JIBHXKEHUSI.

Hduddyzus xxuarocreil.

Mopens onbita TepHa.

[IputskeHue MoIeKy.

Mopenn KpUCTaJUIMYECKUX PEIETOK.

Habmronenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomasl, npaKkmuxKym.

HccnenoBanue mpoiiecca yCTaHOBJICHUS TEIUIOBOTO PABHOBECHS MIPH TEIIOOOMEHE MEeX Iy Topsiueit
U XOJIOJAHOHU BOJOM.

W3ydyeHne  M30TEpMUYECKOro  Ipouecca  (PEKOMEHJOBAaHO  HUCHOJb30BaHUE  LU(POBOU
naboparopun).

N3yueHne n30X0opHOTO Ipolecca.

N3ydenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHUS] COCTOSIHHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunbl.

Tepmomunamuueckas (T/]) cuctema. 3amaHue BHEIIHMX YCJIOBUH JUIS TEPMOJMHAMHYECKOU
cucteMbl. BHellHue v BHyTpeHHHE napameTpsbl. [lapameTpsl TepMOAMHAMUYECKON CUCTEMBI KaK CpEHUE
3HAYEHUS BEJIMYMH, OMUCHIBAIOIIUX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. CaMOIpOM3BOJbHAS —pellakcalus TEepMOJIMHAMUYECKON
CHUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopenp uaealbHOrO raza B TEPMOAMHAMUKE — CHCTEMA ypAaBHEHUU: ypaBHeHHE MeHeneeBa—
Kianelipona 1 BbIpak€HHE JUIsl BHYTPEHHEH >HEPruu. Y CIOBUS NPUMEHUMOCTH 3TON MOJENH: HHU3Kas
KOHLIEHTpalusl 4acTHI], BICOKHE TeMIIepaTypbl. BeipakeHue mjisi BHYTPEHHEH 3HEPTrUU OJTHOATOMHOIO
UJ€aNbHOIO rasa.

KBazucraruueckue u HECTaTUUECKUE TPOLIECCHI.

DneMeHTapHasi pabota B TepMoJauHaMuKe. Borumcienue paboTel mo rpaduky mpoiecca Ha pV-
JInarpaMme.

Temonepenaya kak cnoco® M3MEHEHUs BHYTPEHHEN SHEPruu TEPMOJIMHAMUYECKON CHUCTEMBbl 0e3
coBepuieHus paboTel. KOHBEK1IMS, TEMIONPOBOIHOCTD, U3TyUEHUE.

KonuyectBo Temnotrel. TemnoéMkocTh Tena. YaelnbHas W MOJSpPHAs TEIIOEMKOCTH BEILECTBA.
VYpaBHenne Maiiepa. YaenpHas TemoTa CropaHusl TOIUIMBA. Pacdyér KoanWyecTBa TEIUIOTHI MU
tertonepenayue. [lonstue o6 anuabaTHOM mpoiecce.

[lepBbiii 3aKk0H TepMOaUHAMHUKU. BHyTpeHHss sHeprusi. KonmuecTBo TEmIoTsl 1 paboTa Kak Mepbl
W3MEHEHUS! BHYTPEHHEH SHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.



Bropoii 3akoH TepMOOMHAMHKHU [JIs PAaBHOBECHBIX IPOILIECCOB: 4Yepe3 3aJaHHOE PaBHOBECHOE
COCTOSSHUE TEePMOJMHAMHYECKOW CHCTeMBl TPOXOAMT €AWHCTBEHHas aawabata. AOcomoTHas
TeMIlepaTypa.

Bropoii 3ak0oH TepMOAMHAMUKH ISl HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IMEPENaTh TEIIOTY
or Ooyee XoOJogHOro Tena K Oonee Harperomy Oe3 kommeHcarwu (Kiaysuyc). HeoOparumocTs
MPUPOJIHBIX IPOLIECCOB.

[TpuHMne! aeiictBus TermnoBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno.

DKOJOTMYeCKHe AacleKThl HCIOIb30BaHMUs TEIUIOBBIX JBurateneid. TeroBoe 3arpsizHEHUE
OKPYXKaroIIeH CpebL.

TexHuueckue yCTpoMCTBA U TEXHOJOTMYECKHE TMPOLECCHl: XOJOAWIbHUK, KOHAMIIMOHED,
JIU3EIIbHBIA ¥ KapOIOpaTOpHBIA JBUTATENIM, MapoBas TypOWHA, MOJTY4YEHHE CBEPXHHM3KHUX TEMIEpaTyp,
YTWIN3aLUs  «TEIUIOBBIX»  OTXOJOB C  HUCIOJb30BAaHUEM  TEIUIOBOTO  HAacoca,  YTHUIM3ALUSA
OMOOPraHMYECKOTO TOIUIMBA JIJISl BBIPAOOTKU «TEIJIOBOM» U JIEKTPOIHEPIUH.

Hemoncmpayuu.

H3meHeHune TemMnepaTypsl IpH aquabdaTuyecKoM pacIiIupeHHUH.

BozayuiHoe oruuso.

CpaBHEHME yAEIBHBIX TEMNIOEMKOCTEN BEIIECTB.

CriocoObl U3MEHEHUsI BHYTPEHHEH YHEePTUH.

HccnenoBanue aanabaTHOTO Mporiecca.

KomnproTepHble MOJIENN TEIIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npaKmuKym.

N3mepenne yaenbHOU TEMI0EMKOCTH.

HccnenoBanue mnpoiiecca OCThIBaHHSI BEIIECTBA.

HccnenoBanue aquabaTtHOro mpoiiecca.

N3yueHue B3aMMOCBSI3M SHEPTHH MEXKMOJIEKYJIPHOTO B3aUMOJCHCTBUSL M TEMIEPATYPbl KUIMICHUS
JKUJIKOCTEN.

Tema 3. Azpecamnuie cocmoanusn eeuiecmea. Dazoevie nepexoobwl.

[TapooOpa3oBanue u KoHAcHCaNUs. VicnapeHre u KuneHue. Y JelibHasl TEIUIoTa mapooopa3oBaHusl.

HacepiiieHHbsle U HeHachblllleHHble Mapbl. KauecTBeHHasi 3aBUCMMOCTb IUIOTHOCTH W JaBIICHUS
HaCBILIEHHOT'O Mapa OT TeMIIEpaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACBHILIEHHOIO Mapa. 3aBUCUMOCTh
TEMIEPaTypbl KUTICHHSI OT IaBJICHUS B )KUIKOCTH.

BrnaxxHocThs Bo3ayxa. AGCOTIOTHAS M OTHOCUTENIbHAS BIAXKHOCTb.

Teépnoe Ttemo. Kpucramumyeckue u amop¢Hbie Tena. AHHM30TPONHS CBOWCTB KPHCTAILIOB.
[TnaBnenue u KpucTaIu3anus. Y AenpHas Teriora miasneHus. Cyomumanus.

Hedopmanun tBEpHOTO Tena. Pactsokenwe m cxarue. Crnsur. Moayns FOwnra. Ilpenen ympyrux
nedopMarui.

TennoBoe pacmMpeHue KUAKOCTEH W TBEPABIX Tel, OOBEMHOE M JIMHEWHOE paCUIUpEHHE.
AHrapMOHHM3M TEIJIOBBIX KOJEOAHWN 4YacTHUI] BEIECTBAa KaK MPHUYMHA TEIJIOBOIO pacUIMpeHus Ten (Ha
KauyeCTBEHHOM ypPOBHE).

[IpeoOpa3zoBanue sHeprun B Pa3zoBbIX MEPEXOaaX.

YpaBHeH#HE TEIUIOBOTO OanaHca.

[ToBepxHOocTHOE HaTsKeHUE. KondduilmeHT moBEepXHOCTHOTO HATsKeHUs. KanwisipHele SBIEHHUS.
JlaBiieHne noa UCKpUBJIEHHON TOBEPXHOCTHIO kuAKocTu. @opmyina Jlamaca.

TexHu4Yeckue yCTpOICTBA M TEXHOJOTMYECKHE IPOLIECCHl: KUAKUE KPUCTAIIbl, COBPEMEHHbBIE
MaTepuabl.



Hemoncmpayuu.

TemnnoBoe paciupeHue.

CBoJiCTBa HACHIIIEHHBIX IAPOB.

Kunenune. Kunenue npu noHWKEHHOM JaBJICHUH.

W3mepeHue cuibl MOBEPXHOCTHOIO HATSYKEHUS.

OInBITEI ¢ MBUIBHBIMY IIEHKAMHU.

CMmaunBaHue.

KanusisgpHele sBieHus.

Moenyu HEHBIOTOHOBCKOM KUAKOCTH.

CrniocoObl U3MEpEeHUs BIAXKHOCTH.

HccnenoBaHue HarpeBaHus U IUIABJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunaer nepopmaruii.

HaGmoienue Mainsix aedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomoi, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHMS KUIKOCTEM.

W3mepenue yaeapHOM TEIUI0ThI IJIaBJICHUS JIbJA.

W3y4eHne CBOMCTB HACHIILIEHHBIX IapOB.

W3mepenue abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OILICHKA MAcChl IIapOB B IOMEIICHUH.

N3mepenue ko3¢ puienTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JIeOopMalii pe3nHOBOT0 00pasiia OT MPHIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DuekrpoauHamMuka.

Tema 1. Inexmpuueckoe noJe.

DnexTpu3anys Tell U €€ NMpOosBIEHUS. JIEKTPUYECKUH 3apsi. JBa BHa JIEKTPUYECKUX 3apsIOB.
IIpoBOAHMKH, IUAJIEKTPUKHA M IOJYNPOBOJHUKU. OJIEMEHTApHbIM DJJICKTPUYECKUN 3apsA. 3aKoH
COXPaHEHHUs IEKTPUYECKOTO 3aps/a.

B3aumogpeiictBue 3apaaoB. Toueunsle 3apsaabl. 3akoH Kynona.

Onekrpuueckoe nojue. Ero aeiicTBue Ha 37€KTpUUECKUE 3apsi/bl.

Hanpsox€HHOCTB AniekTpudeckoro nods. [IpoOuslit 3aps. JInHIM HanpsHXKEHHOCTH IEKTPHYECKOTO
noJis1. OMHOPOAHOE AIIEKTPUIECKOE TOJIE.

[loTeHUManbHOCTh  DJIEKTPOCTATUUECKOrO TMoJisA. Pa3HOCTh MOTEHLUHMANIOB W HampsKEHHE.
[ToreHumanbHast 3HEprus 3apsja B NIEKTPOCTaTUYECKOM Moue. [loTeHnnan 3;ekTpocTaTH4ecKoro MmoJis.
CBsA3p HANpsDKEHHOCTH TOJISI M PAa3HOCTH MOTEHLMAIOB JJIs  JIEKTPOCTATUYECKOro Imojs (Kak
OJTHOPOJTHOT'O, TaK U HEOTHOPOTHOTO).

[TpyHLMI CynepHO3ULIH IEKTPUUECKUX MOIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHON chepsl. [lone paBHOMEPHO 3apsKEHHOTO
no o0béMy mapa. [lome paBHOMEpPHO 3apsHKEHHOW OCECKOHEUHOW IIockocTu. KapTuHbl ITWHUN
HaANPsOKEHHOCTH TUX IOJIEH M OKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

IIpoBOIHHKY B JIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PABHOBECUS 3aPsAI0B.

JIM3IIeKTPUKY B DJIEKTPOCTaTUYECKOM IToJIe. J{ManeKTprudeckas NpOHUIIAEMOCTh BEIIECTBA.

Konzaencarop. D1neKTpoEMKOCTb KOHIEHCATOPA. DJIEKTPOEMKOCTD IUIOCKOTO KOHIEHCATOpa.

[TapannensHoe coenrHeHue KOHeHcaTopoB. [locienoBarenbHOE COEIMHEHUE KOHIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHZIEHCATopa.

JBr>KeHuE 3apsKEHHOM YacTULBI B OJTHOPOJIHOM 3JIEKTPUYECKOM TI0JIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  AJIEKTPOCKOI,  3JIEKTPOMETP,
JIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHHE NIEKTPOIPUOOPOB, KOHJEHCATOphl, reHepaTop Ban ne ['paada.
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Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIT JEHUCTBUSA 3JIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3aAPSKEHHBIX LIAPUKOB.

DIIEKTPUYECKOE TI0JI€ IBYX 3apsDKCHHBIX TUIACTHH.

Monenb 3ekTpocTaTuueckoro reueparopa (Bau e ['paada).

[IpoBOIHHUKH B AIIEKTPUUYECKOM IOJIE.

DIIeKTpOCTATUYECKAs 3aIHUTA.

VY CeTpoicTBO U AEHCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTBD 3JIEKTPOEMKOCTH IIJIOCKOT0 KOHJEHCATOPa OT IUIOIIAIN IUIACTUH, PACCTOSIHUS MEXKIY
HUMU U JUBJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOro MO 3apsSKEHHOTO KOHAEHCaTopa.

3apsika U pa3psaKa KOHAEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoit, npakmukym.

OneHKa W1 B3aUMOJCICTBUS 3apSyKEHHBIX TEll.

HaGnronenue mnpeBpaiieHuss SHEPTUM  3apsHKEHHOTO KOHACHCATOpa B DHEPIHIO0  HM3TYyUYCHHUS
CBETOAMO/IA.

N3yueHune nmpoTekaHus TOKa B LIENHU, COEPHKAIICH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHUIUANOB (HAMPSDKEHHS) MPHU TOCIEI0BATEILHOM COSAMHEHUU
KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIAEHCATOpa Yepe3 pe3nucTop.

Tema 2. Ilocmoannulil In1eKmMpudecKuil mokx.

Cuna Toka. I1locTosHHBIN TOK.

VYcenoBus cyniecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYECKOro Toka. Mcrounuku toka. Hanpspkenne U n
SJC &.

3akoH Oma 1S ydacTKa LenH.

DJIEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTh COMPOTUBIIECHUSI OJHOPOJHOIO MPOBOJHUKA OT €r0
JUTMHBI U TUIOIAU OTIEPEYHOTO CEYCHUs. Y IeJIbHOE CONPOTUBIICHUE BELIECTRA.

[locnenoBarenbHOe,  MHapaieIbHOE,  CMEIIAHHOE  COEIMHEHUWE  IPOBOAHUKOB.  Pacuér
pa3BETBIEHHBIX AEKTpHUecKuX enei. [Ipasuna Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.

MONIHOCTB IEKTPUIECKOTO TOKA. TerioBast MOITHOCTb, BBIZICsIEMast Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE COINPOTUBICHHE HCTOYHMKA TOKa. 3akoH OMa JUisi TOJHOW (3aMKHYTOM)
ANEKTPUUECKOM enu. MonHoCTh HICTOYHUKA TOKa. KopoTkoe 3aMbIkaHue.

KoHnaeHcaTop B 1lenH MOCTOSIHHOTO TOKa.

TexHuueckue yCTpOICTBA M TEXHOJIOTMYECKHUE IMPOLIECCHhl: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CYETUUK JICKTPUUECKOU SHEPTUH.

Hemoncmpayuu.

W3mepenne cuitbl TOKa U HANIPSYKEHUS.

WccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKCHHS U1 PE3UCTOpPa, JaMITbl HAKAJIMBAHUS W
CBETOAMO/IA.

3aBUCUMOCTbh CONPOTUBIICHUS LWJINHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAJH MONEPEYHOrO
CEUYEeHHs U MaTepuaa.

HccnegoBanue 3aBUCUMOCTU CUJTbI TOKA OT COMPOTUBJICHUS MTPU MOCTOSSHHOM HaIPsKEHUU.

[Ipsmoe wu3mepenue DJIC. KopoTkoe 3aMblkaHME TalbBAHHMYECKOTO DJIEMEHTa W OIICHKa
BHYTPEHHETO COMPOTUBJICHUSI.

Crioco0bl coemTMHEeHHsI ICTOYHUKOB Toka, DJIC Oarapei.
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HccnenoBanue pa3HOCTH MTOTEHIMATIOB MEXKAY IOJI0CAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomoi, npaxmukym.

HccnenoBaHne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHnue yaeapHOro COnpoTUBICHUS IPOBOJHUKOB.

HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS U1 JJaMIIbl HAaKaJIUBaHMSL.

YBenuueHue npenena u3MepeHus amrnepMerpa (BOJIbTMETPA).

Nzmepenne D/IC 1 BHyTpEHHEr0 CONPOTUBIIEHUSI UICTOYHHUKA TOKA.

HccnenoBanne 3aBucumoctd OJC raapbBaHMYECKOrO 3JIEMEHTa OT BPEMEHHM IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NTOTEHLIMAIOB MEXKAY MOJI0CAMU UCTOYHHMKA TOKA OT CHUJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH IOJIE3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnekTpuuyeckas IMPOBOJUMOCTh pPAa3IMYHBIX BELIECTB. OJIEKTPOHHAs IPOBOJUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD CONIPOTUBIIEHUS METAJUIOB OT TeMIeparypbl. CBEpXIIPOBOAUMOCTD.

OnekTpuyeckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBoaHuku. CoOcTBEHHAsI U IPUMECHAs! IPOBOAUMOCTD MOJIyIPOBOAHUKOB. CBolicTBa p—n-
nepexoaa. [lonynpoBogHUKOBbBIE TPUOOPBHI.

ONEKTPUUECKUN TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTHUECKAs AUCCOLMALNA. DJIEKTPOJIU3. 3aKOHBI
Dapazest 171 IEKTPOIU3a.

OnekTpuueckuil ToK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATEIbHBIN pa3psi. PaznuuHble TUIIBI
CaMOCTOATENILHOTO pa3psana. Mosnuus. [1nazma.

TexHUYeCcKue yCTPOMCTBA U NPAKTUYECKOE INPUMEHEHME: ra3opas3psaHbIC JaMIIbl, JEKTPOHHO-
JTy4eBasi TpyOKa, MOITYIPOBOAHUKOBBIE TPUOOPHI: U0, TPAH3UCTOP, (POTOIMO, CBETOAUO, TaJIbBAHUKA,
paguHUpOBaHNE MEH, BHIIUIABKA AJTFOMHHUSA, 3JIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

3axoHsbl 3nekTponuza dapazes.

HckpoBoit pa3psa v IPOBOAMMOCTE BO3/yXa.

CpaBHEeHME IPOBOJUMOCTH METAIIIIOB U MOJYIIPOBOIHUKOB.

OaHOCTOPOHHSISI MPOBOUMOCTD JTHUOJA.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npaKmuKym.

Habnronenue snexrpomusa.

W3mepenue 3apsa 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONTPOTUBIIEHHSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

Pu3nyecKuil NPaKTHKYM.

CrnocoObl  u3MepeHHs (PU3MUECKUX BEIMYMH C MCIOJb30BAaHMEM AHAJIOTOBBIX M LU(POBBIX
M3MEPUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE M OTHOCHUTEIbHbBIE
HOrPEHIHOCTH U3MepeHui pusnueckux BennyuH. OLeHKa rpaHULl HOIPeIIHOCTEH.

[TpoBeneHne KOCBEHHBIX W3MEPEHHUM, MHCCIENOBaHUN 3aBUCUMOCTEH (PU3MUYECKMX BEIMYUH,
MpOBEepKa MPEIJIOKEHHBIX THUIOTe3 (BBIOOp U3 paboT, OMUCAaHHBIX B TEMATHYECKUX pas3zenax
«Y4YeHNYEeCKUI HKCIIEPUMEHT, J1JAOOpaTOpHbIE pabOThI, TPAKTUKYM).

Me:xknpeameTHbie CBSI3H.
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W3ydyenne kypca ¢usuku yriay0iaéHHoro ypoBHs B 10 Kiacce OCYyIIECTBISETCS C  YYETOM
COJIePIKATEIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcamMH MaTeMaTWUKH, OWOJIOTHUH, XMUMHH, reorpapuu u
TEXHOJIOTHH.

Mescnpeomemusle ROHAMUS, CBA3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA: SBIICHUC,
HAy4YHBIA (aKT, THUIOTe3a, (U3MUYECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, DKCIIEPHUMEHT,
MOJICJTUPOBAHUE, MOJIENIb, H3MEPEHHUE, TTOTPEITHOCTA M3MEPEHUH, U3MEPHUTEIIbHBIC TPUOOpPHI, udpoBas
nmabopaTtopus.

Mamemamuxka: penieHHe CUCTEMbl ypaBHeHMM. JIMHelHas (QyHKuMs, mapadosna, rumnepOosia, Hx
rpaduku U cBOMCTBa. TpUroHOMEeTpHUYeCKUEe (YHKIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHICHC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. BEKTOPBI U MX MPOEKIIMK HA OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonozusa: vexannueckoe ABW)KECHUE B JKUBOU mpupoje, Auddys3us, 0CMOC, TeI000MEH >KHUBBIX
OpPraHU3MOB, TCILIOBOE 3arPsS3HCHHUE OKPYKAIOIIEH CPeIbl, yTHIU3aIus OMOOPTaHNISCKOTO TOTLTUBA IS
BBIPA0OTKH «TEIUIOBO» M DSJICKTPOIHEPTHH, MOBEPXHOCTHOEC HATSIKCHHE M KANWUIAPHBIC SBICHUS B
MIPHUPOJIC, IICKTPHUUCCKHE SBJICHUS B )KHBOW TIPUPOJIC.

Xumusa: JIHUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJICKYJ, MOJb BEIIECTBA,
MOJISIpHAsi Macca, TOJIy4YeHHE HAaHOMAaTepHasoB, TEIUIOBBIE CBOMCTBA TBEPJBIX TEIl, )KUIKOCTEH M ra3os,
KHUJIKHE KPUCTAUIBI, JJICKTPUYECKHE CBOMCTBA METAJUIOB, OJICKTPOJIMTHYCCKAs JUCCOLMALINSA,
raJIbBaHUKA, SICKTPOHHASI MUKPOCKOTIHSI.

T'eozpaghusa: BnaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozusn: mnpeoOpa3oBaHWE JABWKCHUN C WCIOJB30BAHHEM MEXaHU3MOB, YYET CyXOTrO H
JKUJKOTO TPEHHUS B TEXHUKE, CTATUYCCKUE KOHCTPYKIHMH (KPOHIITEWH, pemérdaThie KOHCTPYKIUH),
HCIIOJIb30BAHUE 3aKOHOB COXPAHCHHS MEXAaHWKH B TEXHHKE (THPOCKOII, BOAOMET U JIPYTHE), IBUTATEIH
BHYTPEHHETO CropaHus, NapoBas TypOWHa, OBITOBOM XOJIOJWIBHHUK, KOHIWIIHOHEP, TEXHOJOTHU
MOJyYEHUSI COBPEMEHHBIX MAaTepUajOB, B TOM UYHCJIC€ HAHOMATEPHAIOB, W HAHOTCXHOJIOTHH,
AJIEKTPOCTATHYCCKAsS 3allnTa, 3a3eMJICHUC AJIEKTPONIPHUOOPOB, ra3opaspsaHbie JIAMIIBI,
MOJTYTIPOBOTHUKOBBIEC IPUOOPHI, TaTbBAaHHUKA.

11 KJIACC

Pa3znen 4. DuekrpoauHamMuka.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSHHBIX MAarHWTOB M IMPOBOJAHMKOB C TOKOM. MarnuTHoe moine. BekTtop
MarHuTHOM MHAYKIUH. [IpUHIMN cyneprno3uiiuu MarHuTHBIX Mojei. JIMHuM MarHUTHON MHIYyKIUY.

MarautHoe ToJjie TPOBOJHHUKA C TOKOM (IIPSMOTO TMPOBOJHHUKA, KATYIIKA U KPYTOBOTO BHTKA).
OmneIT OpcTena.

Cuna Awmriepa, e€ HanpaBlieHUE U MOAYJIb.

Cuna Jlopenna, e€ HampaBlIeHME W MOJYJb. JIBMKEHUE 3apsHKEHHOM 4YacTUIBI B OJAHOPOJIHOM
MarHuTHoM moJjie. Pabora cumsl Jlopenma.

MarnuTHo€ 1ose B BemiecTBe. deppoMarHeTHKH, mapa- U JuaMarHeTUKH.

TexHu4yeckue ycTpoiicTBa M TEXHOJOTHYECKHE MPOIECCHl: MPUMEHEHUE MOCTOSHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, NIEKTPOABUTATEND KOO, YCKOPUTEIH SJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHUN WHAYKIMM MarHUTHOTO TOJSI TOJOCOBOTO M TMOJIKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.

Kaptuna nuHMii MarHUTHOM WHIYKIMU TOJS AJWHHOTO MPSAMOrO MPOBOJHUKA W 3aMKHYTOT'O
KOJIBLIEBOT'O MTPOBOHHKA, KATYIIKU C TOKOM.
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B3aumopeiicTBue AByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

HaGimroieHue NBIKEHUS Iy4YKa JIEKTPOHOB B MArHUTHOM TIOJIC.

[TpuHIMI OeCTBUS SIIEKTPOU3MEPUTEIHLHOTO IPUOOPAa MAarHUTORIEKTPUYECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomaol, npaKkmuxKym.

WccnenoBanne MarHUTHOTO OISl IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOWCTB heppOMArHETHKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuinsl AMiepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIepa OT CUJIbI TOKA.

OrnpezeneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InexmpomazHumnan uHOYKuus.

SBneHne 3eKTpOMAarHuTHOM MHAYKUIMU. [IoTOK BekTopa MarHUTHOW MHAYKUUH. DC uHIyKIMH.
3aKoH anekTpomMarHuTHOW nHAykuu dapanes. Buxpesoe snexkrpuueckoe nojie. Toku dyko.

O/1C uHIyKIMH B IPOBOAHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHUTHOM II0JI€.

[IpaBuino Jlenua.

NupykrtuBHocTh. KaTyllika MHAYKTUBHOCTH B LIEMHM MOCTOSIHHOTO TOKA. SIBJIEHHE CAMOUHYKLIHH.
O/1C caMOUHIYKIHUH.

DHeprusi MarHUTHOTO TOJISl KATYIIKUA C TOKOM.

DJIeKTPOMArHuTHOE TOJI€.

TexHuueckue yCTpoHCTBAa U TEXHOJIOTMYECKUE MPOLECCHI: MHAYKIIMOHHAS NI€4b, COJIEHOM I, 3aIlUTa
OT SJIEKTPU3AINH TEJI TIPU ABMKCHUH B MArHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHus 371€KTPOMarHuTHOM UHIYKITHH.

Uccnenosanue 3apucumoctd DJ{C MHAYKIIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O MOTOKA.

IIpaBuno Jlenna.

[Tagenne MmarauTa B alFlOMUHUAEBOM (MEHOM) TpyOe.

SIBrieHME CAMOMHYKIIUY.

Uccnenosanue 3aBucumoct IJ]C cCaMOUHIYKIIMK OT CKOPOCTH MU3MEHEHUS CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamoprvie pabomal, npaKkmuxKym.

WccnenoBanue sBIEHUS 3IEKTPOMArHUTHON MHAYKIUU.

Ornpenenenne HHIYKIUA BUXPEBOI'O MArHUTHOTO TOJIA.

WccnenoBanue siBIeHUS CAMOMHAYKIUU.

COopka MozieH 3JIEKTPOMarHUTHOTO TeHEPATOpa.

Paznen 5. KosieGanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarensHaasa cucrema. CBOOOIHBIE KOJIEOAHNSL.

[Napmonnyeckue konebanusi. KuHemaTwdeckoe W IWHAMHYECKOE OIMUCAaHWE. DHEPreTHYECKOEe
onucaHue (3aKOH COXpaHEHHs MEXaHWYeCKOW dSHepruu). BbIBoA IWHAMHUYECKOTO  OMUCAHUS
rapMOHMYECKUX KOJICOaHU U3 UX PHEPTETUYECKOTO U KUHEMAaTUYECKOTO OMHUCAHMS.

Avmmutyga u  (aza konebanuii. CBS3p aMIUTUTYIbl KOJICOAHMH WCXOAHOW BEIWYHHBI C
aMIUTUTYy1aMU KoJie0aHUil €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon m wactora koseOanuii. Ilepmoy Manmbix CBOOOTHBIX KOJEOAHMH MaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOTHBIX KOJIeOaHUI TTPYKUHHOTO MasTHUKA.
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[TonsiTue o 3aTyxaronmx koneOaHusx. BoinyxxneHnsie konebanus. Pesonanc. Pezonancuas kpuasi.
BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHMS.

TexHn4Yeckue ycTpolcTBa U TEXHOJOTNYECKUE TIPOLIECCH: METPOHOM, 4achl, Ka4€JIu, My3bIKaJbHbIC
MHCTPYMEHTEI, ceiicMorpad.

Hemoncmpayuu.

3anuch Ko1e0aTeIbHOTO ABMKEHUS.

Habnoienue He3aBUCUMOCTH NIEPUOAA MaJIbIX KOJIeOaHUH Ipy3a Ha HUTU OT aMIUIUTYAbI.

HccnenoBanune 3aTyxamIIuX KoJleOaHWH W 3aBUCUMOCTH NEpUOAa CBOOOIHBIX KoJeOaHUN OT
CONPOTHUBIICHUS.

HccnenoBanue kosebaHui Tpy3a Ha MACCUBHOMN MPYKUHE € LENbI0 (POPMUPOBAHUS MIPECTABICHUN
00 ueaIbHOM MOJIENIN NPY>KUHHOTO MAasTHUKA.

3aKOH COXpaHEHUS YHEPTUH MPH KOJIEOaHUSAX Tpy3a Ha MPYKUHE.

UccnenoBanue BRIHYKJIEHHBIX KOJICOaHUI.

Ha6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamoprvie pabomaul, npaKkmuxKym.

W3mepenue nepuoa cBOOOIHBIX KOIeOaHUI HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.

W3ydeHue 3aKOHOB JABM)KEHUS TENa B X0JI€ KOoJIeOaHUIi Ha YIIPYTroM MO/ABECE.

N3yueHue ABUKEHUSI HUTSHOTO MasTHHKA.

[TpeoOpa3oBanue HEPrUH B PY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOUIMX KOJIeOaHuUi.

UccnenoBanue BRIHYKJIEHHBIX KOJICOaHUI.

Tema 2. dnexmpomazcnummsle Koedanus.

KoneGarenbupiii  koHTyp. CBOOOIHBIE  DJIGKTPOMAarHWTHBIE  KOJeOaHMS B HIACATHHOM
kosnebaTesibHOM KoHType. @opmyrna Tomcona. CBs3b aMIUIUTY/IBI 3apsiia KOHJAEHCATOpa C aMILUIUTYI0M
CHJIBI TOKA B KOJIe0aTEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UICATHLHOM K0JeOaTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHUTHbIE KosleOaHus. BeIHYKIEHHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHMUs.

IIepemeHHBIN TOK. MOITHOCTh NEPEMEHHOIO TOKA. AMIUIMTYHOE U JEHCTBYIOIIEE 3HAYCHUE CUJIBI
TOKA U HANPSDKEHUS TPU pa3InyHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHHU.

CunyconIalibHBIN TTEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa MHAYKTUBHOCTH B LN
CHUHYCOUIAJILHOTO NMEPEMEHHOr0 Toka. PesoHanc TokoB. Pe3oHaHC HanpsKeHU.

Wneanwsusiii Tpancdopmarop. [IpousBoacTBo, nepenada u noTpedieHue 3MEKTPHUUECKON YSHEPTHH.

DKOJIOTUYECKHE PHUCKM TNpPHU MPOU3BOJACTBE AEKTposHepruu. KynbTypa HCIONB30BaHUSA
AJIEKTPOIHEPTUHU B IIOBCEHEBHOM JKU3HMU.

TexHn4YecKkue yCTpOHCTBA U TEXHOJOTMYECKHE IPOLECCHl: AIEKTPUUYECKHIM 3BOHOK, T€HEPATOP
[IEPEMEHHOT0 TOKa, JIMHUHU 3JIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHHUS.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuunorpaMmbl JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepatop He3aTyXawIUX EKTPOMArHUTHBIX KOJIeOaHuH.

Mojienb 37€KTpOMarHuTHOIrO r'eHEPATOPA.

BeIHyX1eHHbIE CHHYCOMJAlIbHBIE KOJICOAHUSI.

Pe3ucrop, kaTyika HHIYKTUBHOCTU U KOHJIEHCATOP B LIENH [IEPEMEHHOIO TOKA.

Pe3onaHc mnpu 1ocieOBaTEIbHOM COEIUHEHUM PE3UCTOpa, KATYIIKM HHIYKTUBHOCTH H
KOHJIEHCATOopa.
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Y CTpoWCTBO M IPUHITUT ACHCTBUS TpaHCchopMaropa.

Mopjenb TMHUY 3JIEKTpONepeIayn.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npakmukym.

Wzydenne tpanchopmaropa.

HccnenoBaHue nepeMEHHOIO TOKa Yepe3 MOCIIEI0BaTENIbHO COEAMHEHHBIE KOHEHCATOP, KATYIIKY
U PE3UCTOP.

Habntoienue 31eKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHDL.

Mexanuueckue BOJIHBI, YCJIOBHUSI UX pacrnpocTpaHeHus. [lonmepeuHble W MPOJIOJIbHBIE BOJHBI.
[lepuon, ckopoCTh pacmpocTpaHEHUs M JUIMHA BOJHBL. CBONCTBA MEXAaHUYECKHX BOJIH: OTpa)KEHHE,
nperoMIIeHue, HHTephEpeHIHs U AU(paKIus.

3Byk. CkopocTb 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIlymoBoe 3arpsisHEHHUE OKPYKAOIIEH CPEIbI.

ONEeKTpOMarHUTHbIE BOJIHBL. YCJOBHMSI M3JIy4eHHMs DJEKTPOMAarHUTHBIX BOJH. BzanmHas
OpHUEHTAIIMSI BEKTOPOB B 3JICKTPOMArHUTHOM BOJTHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTpa)KEHHUE, MPENOMIICHUE, TOoIsSpUu3anus, UHTeppepeHus u
TG paKIus.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paguoCBsA3U U TeleBUICHU. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYXKalOLIeH cpeibl.

TexHnyeckue ycTpoWCTBAa M MPAKTHUECKOE MPUMEHEHHE: MY3bIKalbHbIE MHCTPYMEHTHI, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neub, ynbTpa3BykoBasi AMarHOCTUKA B TEXHUKE U
MEIHIINHE.

Hemoncmpayuu.

O0pa3oBaHue U pacpOCTPaHEHUE TOMEPEUHBIX U MPOJIOJIBHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHUK 3BYKA.

3aBHCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habnronenue oTpakeHus: ¥ MPeOMIICHHS MEXaHUUECKUX BOJIH.

Ha6mronenue natepdepeHn 1 U pakiiuu MEXaHUIeCKUX BOJIH.

AKyCTHUYECKUI PE30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro NpUMEHEHHE.

Habnroienue cBsi3u TpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTOM KOJIeOaHHIA.

WccnenoBanue CBONCTB 3JEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJIspU3alus,
Tudpakuus, UHTEphEpeHIus.

OO6HapyxeHrne HHPPAKPACHOTO ¥ YIBTPAPUOIECTOBOTO U3TyUSHHIA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomoit, npaxmukym.

N3ydenue napaMeTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacrpocTpaHeHHsI 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHeitHOe pacpoCcTpaHeHUE CBeTa B OJHOPOHOM cpene. JIyu cBeta. TodyeuHbId HCTOUYHUK
CBETa.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune M300paKeHUH B IUIOCKOM 3epKale.
Cdepuueckue 3epkana.
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[Ipenomnenue cBeTa. 3aKOHBI MpeEIOMIICHHsI cBeTa. AOCONIOTHBIM MOKa3aTelb MPEIOMIICHUS.
OTHOcHTENbHBIN TOKa3aTeNb IpeaomiieHus. [1ocTOSIHCTBO 4acTOThl CBETa M COOTHOILIEHUE JJIMH BOJIH
IIPY [IEPEX0/I€ MOHOXPOMATHUECKOTO CBETA UEPE3 IPAHMILY pa3zieia IByX ONTHUECKUX CPEL.

Xon myueit B npusme. ucnepcus ceera. CioxHbIi cocTaB Oenoro ceera. LIBer.

ITonnHOE BHyTpeHHEee oTpaxkeHue. IIpenenbHblil yroi NoJIHOro BHYTPEHHETO OTPAXKEHHUS.

Cobwuparoniye u pacceuBaronue JUH3bI. ToHKas auH3a. DOKyCHOE pacCTOsIHUE U ONTHYECKast CHUiIa
TOHKOM JIMH3bI. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(epruuecKoil JUH3bI OT €€ Te€OMETpUn U
OTHOCHUTEJILHOTO MTOKa3aTelis MPEIOMIICHHUS.

®opMyia TOHKOW JIUH3bI. Y BEIMYEHUE, JaBAEMOE JTUH30H.

Xopn Jyda, HPOLIEAUIETO JIMH3Y I10J IPOU3BOJBHBIM YITIOM K €€ IVIABHOM ONTHYECKOM OCH.
[TocTtpoenne M300pakeHUH TOYKH M OTpe3Ka MPSAMOW B COOMpAIOIIMX M PACCEMBAIOLIUX JIMH3AaX M UX
CUCTEMAX.

OnTuueckue npudopsl. Paspematomnias cnocoOHocTh. ['11a3 Kak onTuyeckas cucreMa.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBass ontuka. MaTepdepennus cBeta. KorepeHTHbIE HCTOYHUKHU. Y CJIOBHS HAOJIOACHUS
MaKCUMyMOB M MHHHUMYMOB B HMHTEP(PEPEHLIMOHHONW KapTHHE OT JABYX KOTE€PEHTHBIX HCTOYHHUKOB.
[Tpumeps! Ki1accuYecKuX HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cera. JuppakiuuonHas pemerka. Y cioBUe HAOIIOACHHUS TVIABHBIX MAKCUMYMOB IPU
naJIeHU MOHOXPOMATHUYECKOTO CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

ITonsipuszanus ceera.

TexHUUECKUE yCTPONCTBA M TEXHOJIOTMYECKUE TPOLECCHI: OYKH, JIyINa, MEepHUCKol, (oToammnapar,
MHUKPOCKOII, MPOEKIMOHHBINA ammapar, MPOCBETIEHHE OINTHUKHU, BOJOKOHHAs ONTHKA, AU(PpPaKIMOHHAs
pemeTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBaHue NpeioMIIEHUS CBETA.

HabmnroneHue nosiHOro BHyTPEHHET0 OTpaXkeHUs. Mojiesib CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Y€pe3 MIIOCKONAPAIIIENIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TeIecKomna.

HaGnronenune natepdepennmm crera.

HaOnronenre uBeTOB TOHKUX IUIEHOK.

HaGmronenue nudpakiuy cBera.

N3yuenne quppakiuOHHON PEIIETKH.

Habmronenue nudpakiimOHHOTO CIIEKTPA.

HaGmoienue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpumeHeHne nonsIpOnI0B I U3YyUEHUS MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamoprvie pabomaol, npaKkmuxKym.

N3mepenne nokazaTens IpeoMICHHs CTeKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACcCTOSIHUS OT BEIeCTBa (Ha MpUMepe KHUJIKHUX JIUH3).

H3mepenue pOKyCHOTO pacCTOSIHUSL PACCEUBAIOILUX JIHH3.

[Tony4yenue n3o0paxxeHus: B CUCTEME U3 IJIOCKOTO 3epKaa U JIMH3BL.

[Toryuyenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMUYECKUX CUCTEM.

Ha6monenue audpakiuu, naTepdepeHITuU U TOJIIpU3aIii CBETA.
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N3yueHue nosspusaiuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAIICKTPHKA.

N3yuenne naTephEpeHINN Ja3epHOTO N3TYUYCHUS Ha JBYX IIEJIAX.

Habmronenue nucnepcuu.

HaGmoienue u uccienoBanue TupakinOHHOTO CIIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TorydeHue cnekTpa U3Iy4eHUsl CBETOUO0/1a IPU MOMOIIH TU(PAKIUOHHON pPEerETKH.

Paspnen 6. OcHOBBI crIeHAJIBHON TEOPUH OTHOCUTEIBHOCTH.

['paHunbl  OPUMEHMMOCTH — KJIaccMueckol MexaHukH. llocTymarbl cnenuanbHOM — TEOpHH
OTHOCHUTEIIbHOCTH.

[TpoctpancTBeHHO-BpeMeHHON uHTepBasl. [IpeoOpasoBanust JlopeHua. YcioBue NPUUMHHOCTH.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJUIEHUE BPEMEHH U COKPALLECHUE JITUHBI.

OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13p Macchl C 3HEPIruel U UMITYJIbCOM PEIATUBUCTCKON YaCTHULIbI. DHEPTHUS TOKOS.

TexHn4eckue ycTpoicTBa U TEXHOJIOIMYECKUE MPOLECCHl: CIlyTHUKOBBIE MPUEMHUKH, YCKOPUTEIIH
3apsKEHHBIX YaCTHIL.

Y4eHU4YeCKui IKCIEPUMEHT, J1abopaTOpHbIE PA0OTHI, MPAKTUKYM.

OmpeneneHue MUMIYJIbCa W DHEPIUU PEISTUBUCTCKUX dYacTull (mo QororpagusiMm TpeKoB
3apSKEHHBIX YACTHUIl B MArHUTHOM TI0JI€).

Pa3nea 7. KantoBas ¢pusuka.

Tema 1. KopnyckynapHno-601H06011 0yaiusm.

PaBHOBecHOE TeIIOBOE M3MyueHUE (M3TyueHHEe aOCOIIOTHO 4YEPHOrO Teja). 3aKOH CMEIIECHUS
Buna. I'unotesa [1nanka o kBaHTax.

®oTOHBI. DHEPrHsl U UMITYJIbC (POTOHA.

dorordpdexr. Onbiter A. I'. CromeroBa. 3akoHbl (oTodddekra. YpaBHeHHE ODWHINTEHHA IS
dbotordekra. «KpacHas rpanuia» Gorodddekra.

JlaBnenue cBeTa (B 4acTHOCTH, JaBJICHHME CBETa Ha aOCOJIIOTHO MOIJIOMIAIONIYI0 M aOCOJIIOTHO
oTpakatoliyto noepxHocts). OnbrTsl I1. H. JleGenena.

BonHoBEIe cBoiicTBa yactuil. Bomuer e bpoiins. JynmHa BomHBI e bpoins u pasMepsl o0mactu
JIOKaJIM3alMy JBYKYINEics yacTuibl. KopmycKysipHO-BOIHOBOH ayanu3M. Judpaxius 3JeKTPOHOB Ha
KpHUCTaJUIax.

Crnenuduka n3mepenuii B mukpomupe. CooTHolieHus: HeonpeaenénHocrel I'elizendepra.

TexHuYecKkue YCTPOHCTBA M TEXHOJOTMYECKHE MPOLECCHhl: CIEKTPOMETp, (POTOIJIEeMEeHT,
dboTogaTuuK, TYHHEIbHBI MUKPOCKOII, COJTHEUHasi OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®oTo3(exT Ha yCTaHOBKE ¢ IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akOHOB BHEMIHEro ¢porodddexra.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUSI MTOTYIIPOBOAHUKOB OT OCBELIEHHOCTH.

CseTonuon.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadopamoprvie pabomaol, npaKmuxKym.

Hccnenosanue poropesucropa.

N3mepenue noctosiHHOM [lnanka Ha ocHOBeE riccnenoBanus GoTodddekra.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOANO/ OT HANIPSKECHHUS.

Tema 2. @usuxka amoma.

OMBITHI 11O UCCIIEIOBAHUIO CTpOeHUs aToMa. [manerapras mozaens atoma Pesepdopra.
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[Toctynatel bopa. M3nyuenue u mornomeHnue (HOTOHOB MpPH MEPEXOAE aroMa C OJHOTO YPOBHA
SHEPIUH Ha JPYTOM.
Bunel ciektpoB. CeKTp ypOBHEH 3HEPruu aToMa BOAOPOAA.
CrioHTaHHOE M BRIHYXICHHOE M3TyueHue cBera. Jlazep.
TexHu4yeckue ycTpoMcTBa M TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPAIbHBINA aHAIMU3 (CHEKTPOCKOIN),
J1a3ep, KBAaHTOBBIN KOMITBEOTED.
Hemoncmpayuu.
Moguenb onsita Pesepdopna.
Habmoienue nuHeivaThiX CIEKTPOB.
YCTpoUCTBO U JEUCTBHE CYETYMKA HMOHU3UPYIOLIUX YACTHLL.
OmnpeneneHue JUIMHBI BOJIHBI JTa3€PHOTO U3TYUYCHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnvie pabomasl, npAKMUKyMm.
HaGmoienue muHERYaToro CreKTpa.
HccnenoBanue cnekTpa pas3peKEHHOTO AaTOMAPHOIO BOJOPOAA W W3MEPEHHE IOCTOSIHHOU
Pun6epra.
Tema 3. @usuka amomnozo a0pa u 31eMeHmMapHLIX YAcCmuy,.
Hyxnonnas moxaens sapa ['erizenbepra—Banenko. 3apsn sapa. MaccoBoe uucio siapa. M3oTormer.
PagnoaktuBHOCTh. Aub(a-pacnan. OIEKTPOHHBII M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIyYEHHE.
3aKkOH  paJAMOAKTUBHOIO  pacrnajga. PanuoakTuBHble M30TONBI B mpupoxae. CBoiicTBa
MOHU3UPYIOIIETO W3Ty4YeHUs. BiusHuE paguoakTUBHOCTH Ha KHMBBIE OpraHu3Mbl. EcTecTBeHHBINH (HOH
n3inydyenus. Jlozumerpus.
OHeprus CBA3M HyKJIOHOB B sifpe. Snepubie cuibl. JlepexT macchl siapa.
Snepusie peakuuu. [lenenue u cunte3 saep. SAnepueie peaktopbsl. [IpoGnembl ympaBisieMoro
TEPMOSIAEPHOTO CUHTE3a. DKOJIOTMYECKUE aCIIEKThl PA3BUTHS SIACPHON YHEPIrEeTUKH.
MeToabl perucTpalyuy U UCCIEA0BAHNS FIIEMEHTAPHBIX YACTHII.
dyHaMeHTalnbHble B3auMonelcTBUA. bapnonsl, Me30HBl U JentoHsl. llpencraBienue o
CrannaptHoii mojenu. KBapk-rimrooHHas MOJI€Nb aJpOHOB.
®usuka 3a npenenamu CrangaptHoil moaenu. TéMHast Matepust U TEMHAs! SHEPIUSL.
EnnHcTBO hmznueckoil KapTUHBI MUpa.
TexHr4eckue ycTpoucTBa M TEXHOJIOTMYECKUE MPOLECCHL: TO3UMETpP, KaMepa BuibcoHa, snepHsIit
peaxTop, TEPMOSIIEPHBIN peakTop, aToMHass 00M0a, MarHUTHO-PE30HAHCHAsE TOMOTpadus.
Yuenuueckuit sxcnepumenm, nabopamopnvie pabomaol, npaKkmuxKym.
HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM oTorpadusm).
VccnenoBanue paguoakTUBHOTIO (POHA C UCIIOJIB30BAHUEM JI03UMETPA.
N3ydenue nornouieHust 0eTa-4yacTHL] ATIFOMUHUEM.
Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M aCTPOPU3UKH.
Otanbl pa3BUTUSA acTpOHOMHH. lIpuknanHOe M MHUPOBO33PEHYECKOE 3HAYEHHE ACTPOHOMMHM.
[TpyMeHUMOCTb 3aKOHOB (PU3UKU AJis1 O0BSCHEHHS MPUPOIbl KOCMUYECKHX OOBEKTOB.
Meroabpl  acTpOHOMHUYECKMX  HcciieqoBaHUl.  COBpPEMEHHbIE  ONTHUYECKHE  TEJIECKOIIbI,
paZnoTeNecKOmbl, BHEaTMOC(epHasi aCTPOHOMHUSI.
Bun 38é31H0T0 HeOa. Co3Be3nus, ipKue 3BE3/1bI, MJIAHETHI, X BUANMOE JIBIKECHUE.
Counneunast cucrema.
Connne. Conneunasi akTUBHOCTB. McTounuk sneprun ConHila u 3BE3/1.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. JluarpamMma «CHEKTpaJbHBIA KIacC — CBETUMOCTHY.
3BE3bI TJIaBHOM IIOCIIENOBATEILHOCTH. 3aBHUCHMOCTL «Macca — CBETHMOCTB» IS 3BE3J IVIaBHOU
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MOCJIeI0BAaTEIbHOCTH. BHyTpeHHee cTpoenue 3BE31. COBpEMEHHBIE NPEICTABICHUS O IPOUCXOKIECHUN U
sBostonMy CosHIA ¥ 3BE3/1. DTanbl )KU3HU 3BE3/.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxkenune u nBwxkenne Connua B [amaktuke. Tumsl
rayiakTuk. Panuoranaktuky u kBa3zapsl. UEpHbIE ABIPHI B siIpax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoiil. 3akon Xa06mna. Paz6eranue ramaktuk. Teopus Bosbiioro
B3pbIBA. PenMKkTOBOE M3ITydeHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus.

HaGmonenust 3BE€31HOTO HeOa HEBOOPYXKEHHBIM TJa30M C HUCIHOJIB30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUN ISl OTpeJeNieHUs] TOJOXKEHUSI HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moyapus U sipkue 3BE3/IbL.

Habnronenus B teneckon JIyHbI, TutaHeT, TYMaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Du3nvYecKuil NPAKTHKYM.

Croco0Obl m3MepeHus (PU3NYECKHX BEIMYMH C HCIOJIB30BAHUEM AaHAJIOTOBBIX M IU(POBBIX
MU3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCHUTEIbHbBIC
MOTPEIIHOCTH U3MEpEHNH Pu3ndeckux BeauurH. O1eHKa TpaHuIl OTPEIIHOCTEH.

[IpoBeneHNEe KOCBEHHBIX W3MEPEHUH, WCCIEAOBAHUN 3aBUCUMOCTEH (PU3UYECKHX BEIUYHH,
MpoOBepKa MPEIJIOKEHHBIX THUIOTe3 (BBIOOp U3 paboT, OMUCAaHHBIX B TEMATHYECKUX pas3zienax
«Y4YeHUYECKHI IKCIIEPUMEHT, JTA00paTOPHBIC PAOOTHI, IPAKTHKYM ).

O0o0maroniee NnOBTOpPeHuUeE.

O06o0mieHre W cucTeMaTu3alus coAep:KaHMs pasfenoB Kypca «MexaHnuka», «MoiekymispHas
bu3NKa U TePMOAMHAMHKA», «INeKTpoanHamukay, «Komebanus u BOJMHBD, «OCHOBBI CHEIUATHHOU
TEOpUHU OTHOCHUTEIBHOCTIY, «KBaHTOBas Gu3nkay, « INEMEHThI aCTPOHOMUU U aCTPOPUIUKUY.

Ponb (u3MKM ¥ acTpOHOMHHM B SKOHOMHYECKOM, TE€XHOJOTMYECKOH, COIMATbHOM M 3THYECKOMN
cdepax AesITeNpHOCTH YEIIOBEKa, POJIb M MECTO (PU3UKH U ACTPOHOMHH B COBPEMEHHON HAYYHOU KapTHUHE
MUpa, 3HAUEHUE OMHCATEIbHOW, CUCTEMATH3UPYIOLIEH, OOBICHUTENFHOM M MPOTHOCTHYECKON (pyHKIMI
¢usudeckoil Teopuu, poib (usnyeckord Teopun B (HOPMHUPOBAHMU NPEACTABICHUH O (HU3HIECKOH
KapTHHE MHpa, MECTO (PU3UIECKON KapTHHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJCTABICHUI O MPUPO/IE.

MexnpeameTHblie CBSI3H.

Wzyuyenne kypca ¢usuku yrayOiaéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcsl € Y4YETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBsI3€l C KypcaMH MaTeMaTHUKH, OWOJIOTUH, XUMHH, reorpapuu u
TEXHOJIOTHUH.

Mesicnpedmemmuvle NOHAMUA,CE6AZAHHBIE C U3YUEHUEM MEMOO08 HAYUHO20 NO3HAHUA: SBICHUE,
HAY4YHbIH (akT, rumore3a, (Qu3uyeckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOACHUE, OSKCIIEPUMEHT,
MOJICIIMPOBAHKE, MOJIENb, U3MEPEHUE, TIOTPEIIHOCTH W3MEPEHUH, U3MepUTeNbHbIe TPUOOPHI, IH(poBast
nmabopaTopusl.

Mamemamuka: pelieHe CUCTEMbI ypaBHEHUN. TpUroHoMeTpuyeckrue QyHKIMU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOpPhl M HMX MPOEKUMU HA OCHU
KOOpAMHAT, CIIO)KEHHE BEKTOpoB. [IpousBoaHble »siemeHTapHbIX (yHKkuuid. I[lpusnakum nomoOus
TPEYTrOJIbLHUKOB, OMPEIeICHHE TUIOMIAAN TUIOCKUX GUryp u o0néma Ted.

buonozun: snektpuveckue SBICHUS B KUBOW NpHUpOJE, KoJeOaTenbHbIC NBIKEHUS B KUBOU
IIPUPOJIE, FKOJOTUUYECKUE PUCKHU MPU MPOU3BOJACTBE IEKTPOIHEPIUH, JIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KaIOIIeH Cpenbl, YJIbTPa3ByKOBas AMArHOCTUKA B MEAMIIMHE, ONTHYECKUE SBJICHHUS B KUBOM
IIPUPOJE.
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Xumusa: cTpoeHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKAs CTPYKTypa TBEPIABIX Te€J, MEXaHU3MBbI
00pa30BaHusl KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAJIbHBIN aHaIH3.

T'eocpaghua: marHuTHble mOMIOCAa 3€MIIM, 3al€KW MAarHUTHBIX pya, (oTochéMKa 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozus: MpUMEHEHNE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, SJIEKTPOJABUraTeNb SKOOH,
TeHepaTop NMEPEMEHHOI0 TOKA, MHAYKIMOHHAS 11€4Yb, JUHUM JJIEKTPOIIEpENad, IEKTPOABUraTellb, pajap,
paauonpuéMHUK, TeNEeBU30p, aHTeHHA, TenedoH, CBY-neub, yiabTpa3ByKoBas AMATHOCTHKA B TEXHUKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAsl ONTHKA, COJIHEYHasi OaTapesi, CIIyTHUKOBbIE IPUEMHMKH, sAepHast
HHEPreTHKa U DKOJIOTMYECKHUE aCIEKThl €€ Pa3BUTHS.

IInanupyemblie pe3yabTaThbl OCBOCHHSI Y4eOHOI0 NpeaMeTa

JIMHHOCTHBIE PE3YJIBTATbBI

JIuuHOCTHBIE pe3yJbTaTbl OCBOCHHS YyueOHOro mnpeamera «®Dusnka» JOIDKHBI OTpaXKaTh
TOTOBHOCTH M CITOCOOHOCThH 00YyYaroNuXcsi pyKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEH MO3UITUEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpHEHTAlUM, [O3UTUBHBIX  BHYTPEHHUX  YOEKICHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IEHHOCTSAM POCCUICKOTO OOIIEeCTBA, pacCHIMpPEHUE >KU3HEHHOTO
ONbITa W ONBITA JEATEIBHOCTH B IIPOLIECCE pealu3allMd OCHOBHBIX HANPABICHUW BOCIIUTATEIBHON
JeATEIbHOCTH, B TOM YHUCJIE€ B YAaCTHU:

rPaXkAAHCKOIr0 BOCIIUTAHMSA
® copMHUPOBAaHHOCTH IPAXKAAHCKON MO3UIMU O0YYAIOIIErocsl KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;
®* TMPUHATHE TPAJUIHMOHHBIX OOIIEYENIOBEYECKAX TYMAHUCTHUECKUX H  JIEMOKPATHYECKUX
IIEHHOCTEM;

® TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEpecax TIpa)JIaHCKOro OOIIecTBa,

y4acTBOBaTh B CAaMOYTPaBIECHUH B 00pa30BaTeIbHON OpraHU3allly;

® yMEHHE B3aUMOJICHCTBOBAThH C COI[MATLHBIMU HMHCTUTYTAMU B COOTBETCTBUHU C UX QYHKIUSIMHU U

Ha3HAYCHUEM,;
® TOTOBHOCTb K T'YMaHUTapHOW U BOJOHTEPCKOU EATEILHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUS:
* chOpPMHUPOBAHHOCTh POCCUNCKOMN I'pa)X1aHCKON MAEHTUYHOCTH, MAaTPHUOTU3MA;
® [ICHHOCTHOE OTHOIIECHHE K TOCYyAapCTBEHHBIM CUMBOJAM, JOCTHKEHHUSM POCCUMCKUX YYEHBIX B
obsacTu (HU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
® chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEICHUS;
® CHOCOOHOCTH OIICHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIC DPELICHHS, OPUEHTHPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;
® OCO3HaHHUE JIMYHOTO BKJIAJA B IOCTPOCHHUE YCTOWYMBOTO OyaAyILEero.
3CTETHYECKOI0 BOCIIMTAHMSA:
® SCTETUYECKOE OTHOUIEHHWE K MHUPY, BKIJIIOYAs JCTETUKY HAy4YHOI'O TBOPYECTBA, IPHUCYILETO
(bU3UYECKO HayKe.
TPYAOBOI'0 BOCIIMTAHUSA:
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UHTEpEC K pa3in4HbIM cepaM MpodhecCHOHATBHON AEATENIBHOCTH, B TOM YHUCIE CBSI3aHHBIM C
¢u3uKOi M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynymeidl npodeccuun u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJ1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa3oBaHWIO B o0nacTh (U3HKH Ha
IIPOTSKEHUM BCEH KU3HU.

IKOJOI'HICCKOIro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh ~ DKOJOTMYECKOH  KYJNBTYphl, OCO3HaHHME TJIOOAJBHOTO  XapakTepa
HKOJOTUYECKUX IPoOIIeM;

IUITAHUPOBAaHKME M OCYIIECTBJIICHUE JCUCTBHH B OKPYXKAIOUIEH cpelie Ha OCHOBE 3HAHMS LENeil
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuMpeHe OmbITa AESATEIbHOCTH SKOJIOTMYECKON HAlpaBIE€HHOCTH HAa OCHOBE HMMEIOIINXCS
3HaHU 10 QH3HKeE.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyecKoil HayKu;

OCO3HaHME IICHHOCTU HAyYHOW JAEATEe]IbHOCTH, IOTOBHOCTH B IIpOLIECCE H3y4YeHUs (PU3MKH
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATEIbCKYIO NESATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
Ba3zoBble Jljornueckue aeiicTBUA:

CaMOCTOSTENIbHO  ()OPMYJIMPOBAaTh U  aKTyalu3upoBaTh IMpoOJieMy, paccMaTpuBaTb €€
BCECTOPOHHE;

ONPEACIIATD LENHN AESITEIbHOCTH, 3aJaBaTh IIapaMETPhl M KPUTEPUH UX JTOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMAaTPUBAEMbIX (DU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PELICHUs MPOOJeMBbl C YYETOM aHAIM3a MMEIOHIMXCS MaTepUalbHBIX U
HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JCATCIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPAMHHUPOBATb M  BBINOJHATH pabOTy B YCIOBHSX pPEabHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aHMMOAECHCTBHYS;

pa3BUBaTh KPEATUBHOE MBILIUIEHUE NIPH PELLICHUN KU3HEHHBIX POOIIEM.

Ba3oBbIe ncciienoBarejbcKue 1eliCTBUA:

BJIQ/IETh HAYYHOU TEPMHUHOIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOIaMU (PU3MUYECKOIN HAYKU;
BJIQJICTh HABBIKAMH YYCOHO-HCCIICIOBATEIIBCKOM ¥ TIPOSKTHOW JIEATEIHHOCTH B 00IacTH
(U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOOB PEIICHUS 3a/1a4
(U3NIECKOTO COEPKaHMsI, TPUMEHEHHIO PA3JIMYHBIX METO/IOB TIO3HAHMS,

BJIQJICTh BHJAMU JICATCIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0 WHTCPIPETAIHH,
npeoOpa30BaHUI0 M TMPUMEHEHHIO B PAa3IMYHBIX YYEOHBIX CHUTYyalMsX, B TOM YHCIE MpPH
CO37IJaHUH YYE€OHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTYaIM3UPOBATH 3a/1a4y, BBIABUTaTh TUTIOTE3Y €&
pellieHusl, HaXOOUTh AapryMEHThl MJis JIOKa3aTelbCTBA CBOMX YTBEPXKIACHMIA, 3a/1aBaTh
napaMeTpbl U KPUTSPUH PEIICHHUS,

AHATM3WPOBATH MOTYYCHHBIC B XOJI€ PEIICHUS 3aJa4d Pe3ybTaThl, KPUTHICCKH OICHUBATh MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;
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CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/7aud B OOPa30BaTENbHOW JEATEIBHOCTH, B TOM
YUCIIe IPU U3yUYeHUH (DUBHKHU;

JlaBaTh OLIEHKY HOBBIM CUTYyalllsM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETh NEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACSITEILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUraTh HOBBIE UJIEHU, IIPEAJIAraTh OPUTMHAIIBHBIE ITOAXOAbI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 3aJ]auu, JOIMYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BJAJIeTh HABBIKAMU NOJy4YeHUS HH(POpManuu (U3MYECKOro COAEpKaHUS M3 HMCTOYHHMKOB
pa3sHBIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATh IIOMCK, aHajIM3, CHCTEMAaTU3alUI0 H
MHTEPIPETALNIO HHPOPMALIUU PA3IMYHBIX BUJOB U ()OPM MPE/ICTABICHHUS;

OLICHUBAThH JJOCTOBEPHOCTb UH(POPMALIHH;

UCTIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHbIX M OPraHM3allMOHHBIX 33Ja4 ¢ COOJIOAEHUEM TpeOOBaHWMH
SPrOHOMUKHU, TEXHUKH O€30M1aCHOCTH, TUTUEHBI, PECYpCOCOEpEKEHNs], IPABOBbIX U ITUYECKUX
HOPM, HOPM MH(OpPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEPIKAHUSA B PAa3IMYHBIX (opmarax ¢ yuyéTOM Ha3HAYEeHUs
UHPOpPMALIMU U IIeNEBOW ayAUTOPUH, BBIOMpAas ONTHUMAaJbHYIO (GOpPMY MpEICTaBICHUS U
BU3YaIU3al1H.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIBHBIC yqeﬁﬂble JelcTBHUA:

OCYILECTBIISATH OOIEHHE HA YPOKax (PU3UKH U BO BHEYPOUHOH JEATEILHOCTH;

pacro3HaBaTh MPEAIOCHIIKY KOH(IMKTHBIX CUTyalluid U CMAr4aTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOK TOUKY 3PEHHUs C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
HOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHHON ¥ UHAMBUIYaIbHOIN paboThI;

BbIOMpPATh TEMAaTHKy M METOAbl COBMECTHBIX IEHCTBUI € y4éTOM OOIIMX HHTEPECOB MU
BO3MO>KHOCTEM Ka)KJIOT0 4lI€Ha KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM AESITEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 1O
€€ JOCTMKEHHUIO: COCTaBIATh IUIAH JEWCTBUM, paclpeneiarb poJid € YY4ETOM MHEHUHU
YYaCTHHUKOB, 00CYKIIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OLIEHUBAaTh KAa4eCTBO CBOETr0O BKJIAJa M KaXXJOI'0 y4aCTHMKA KOMaHJbl B OOLIUI pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJylaraTh HOBBIE IIPOEKTHI, OLICHMBATh MJAEH C IO3ULUM HOBU3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh NO3UTUBHOE CTPAaTErMUYECKOE MOBEJACHHE B Pa3IMUYHBIX CUTYalUsAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITH MHUIIMATUBHBIM.

Pery.m{Tan)le YHHUBEPCAJIBbHLIC y‘leﬁl—[ble JeHCcTBUA
CaMoopraHmaunﬂ:

CaMOCTOSITENIbHO OCYLIECTBIATh IIO3HABATENIbHYIO JAEATENBHOCTh B 001acTH (U3UKH U
ACTPOHOMUHU, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEUICHMsT pPAcu€THBIX M KayeCTBEHHBIX 3aJad, IUIaH
BBIMOJIHEHUSI TPAKTHUECKOM paboThl ¢ Y4ETOM MMEIOLUXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupsATh paMKH Y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

JenaTh OCO3HAHHBIM BBIOOP, ApryMEHTHUpPOBATh €ro, Oparb Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
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OLICHUBATh MPUOOPETEHHBIN OMBIT;
CHOCOOCTBOBaTh (POPMUPOBAHHUIO U TPOSBICHUIO 3PYIUIMHM B 00JacCTH (PU3UKH, HOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHbII YPOBEHbD.

CﬁMOKOHTpOHb, 3MOLMOHAJIbHbII HHTELJIEKT:

JlaBaTb OLIEHKY HOBBIM CHUTyallUsiM, BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIa/IETh HABBIKAMU IO3HABATEIHLHOM pedieKCHH KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUI U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peduIeKCUU 7S OLIEHKH CUTYallM, BbIOOpa BEPHOTO PEIIECHUS;

YMETb OLICHUBATb PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 110 UX CHUKCHHUIO;

[IPUHUMATh MOTUBBI U ApIYMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;
NPUHUMATH ce0s1, TOHNMAsi CBOM HEJIOCTATKU M JOCTOWHCTBA,

IIPUHUMATh MOTUBBI U ApIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIBTATOB EATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPAaBO APYTUX Ha OIINOKHU.

B nponecce nocTukeHHsI JTUYHOCTHBIX PE3YyJIbTaTOB OCBOEHHS MPOTPaMMbl MO (PU3UKE A YPOBHA
cpeaHero oOmiero oOpazoBaHMs y OOYyYarOIIMXCsSl COBEPIICHCTBYETCS SMOLIMOHAIbHBIN HHTEIUIEKT,
npenonararomuii copMUpOBaHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh TOHHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHE,
BUJICTHh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, OBITh YBEPEHHBIM B ce0€;
CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJEHHE, CIIOCOOHOCTh aaNTUPOBATHCS K AMOIMOHAILHBIM U3MEHEHHUSM U TIPOSIBIIATH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMK, BKJIIOYAIONICH CTPEMJICHHE K JOCTHKCHHIO LI U  YCIEXy,
ONTUMH3M, HUHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTh IOHMMAaTh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
VYUTHIBATH €T0 TPU  OCYIICCTBICHHUU OOIICHHS, CIOCOOHOCTh K COYYBCTBUIO H
COTEePEKUBAHHIO;

COIMAJILHBIX HABBIKOB, BKIIFOUYAIONINX CIIOCOOHOCTHh BBICTPAMBaTh OTHOIICHUS C JAPYTUMHU
JOJIbMU, 3a00TUTHCS, TIPOSIBIIATH UHTEPEC U pa3pemiaTh KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATbBI

K xoH1y oOyuenus B 10 knacce npeIMeTHbIE pe3yJIbTaThl HA YIIIyOJEHHOM YpOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh Y 00yUaIOIINUXCS YMEHUI:

MOHUMATh POJb (PU3UKKA B IKOHOMUYECKOW, TEXHOJIIOTHUYECKOM, IKOJIOTHUECKOM, COIMATLHON U
TUYECKON chepax IesTeTbHOCTH UYeOBEKa, POJIb U MECTO (PM3UKM B COBPEMEHHOW Hay4yHOU
KapTUHE MHpa, 3HAYCHHE ONUCATEIbHOM, CHUCTEMAaTH3UPYIOLIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON (QyHKIMI (Qu3nyecKkol Teopun — MEXaHUKH, MOJICKYJSIPHON (QH3UKH H
TEPMOJIMHAMUKH, POJIb (U3NYECKON Teopuu B (OPMHUPOBAHUM NPEACTABICHUN O (U3NUECKOM
KapTHUHE MUPA;

pa3inyath YCJIOBUS MPUMEHUMOCTH Mojesed (QU3MYecKHMX Teld U IPOLECCOB (SBICHUMN):
UHepIHadbHas cUcTeMa OTcuéTa, aOCOJIIOTHO TBEPHOE TeNno, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JBIDKEHHE, CBOOOJHOE TajeHHue, aOCOMIOTHO ympyras aedopmanus,
a0COJIIOTHO YIIPyroe W aOCONIOTHO HEYIpPYroe CTOJIKHOBEHHS, MOJENN ras3a, XHIKOCTH H
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TBEPAOro (KpUCTAIJIMYECKOr0) TeNa, UJICalbHBIM Ta3, TOUEYHBIH 3apsl, OAHOPOIHOE
AJIEKTPUYECKOE I10JIE;

pasnnyath YCJIOBUS (IpaHMLbl, OOJIACTH) NMPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, MOHUMATh
BceoOImuMit xapakrep (pyHIaMEeHTaNbHBIX 3aKOHOB M OIPAaHMYCHHOCTH MCIOJIb30BAHUS YACTHBIX
3aKOHOB;

AQHAIM3UPOBATh M OOBSICHATH MEXaHUYECKHE IPOLIECChl U SBJICHUS, HCIOIb3Yysl OCHOBHbBIE
MOJIO’KEHUSI M 3aKOHbl MEXaHUKH (OTHOCHTEIBHOCTh MEXAHHMYECKOI'O JBMKEHUS, (PopmyIbl
KMHEMaTUKA PaBHOYCKOPEHHOIO JBIDKEHUS, MpeoOpa3oBanus [amumnes 1O CKOPOCTH U
nepemMenieHus, 3akoHbl HbIOTOHA, MPUHLKI OTHOCUTENBHOCTH l'anmuiiesi, 3aKOH BCEMHUPHOTO
TATOTECHHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHMYECKOW 3HEPruM, CBsI3b pabOTHI CHIIBI C
U3MEHEHHEM MEXaHHUYeCKOW SHEpruM, YCIOBHMsS paBHOBECHs TBEPAOro Tena), MpU STOM
HCIIOJIB30BaTh MAaTEMaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaThb YCJIOBUS IPUMEHHMOCTHU
Gu3MYECKUX 3aKOHOB: IMpeoOpa3oBaHMii ['anwies, BTOPOro W TPEThEro 3aKOHOB HprOTOHA,
3aKOHOB COXPAHEHMS UMITYJIbCA U MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHUS;
QHAIN3UPOBaTh U OOBACHATH TEIUIOBBbIE MPOLIECCHl U SIBJICHHS, HCIHOJb3YyS OCHOBHbBIE
nonoxkeHuss MKT u 3akoHBI MOJEKyJIApHOW (U3UKH U TEPMOJIWHAMUKU (CBSI3b JaBIICHUS
UJCANBHOTO Ta3a CO CPEAHEN KMHETUUECKOW YHEPruel TEIJI0BOr0 JBUKEHUS U KOHLUEHTpalei
€ro MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEIHEN KMHETUYECKOM 3HEPrUeH TEIJIOBOIO
JBIKEHUS €r0 YacTHL], CBA3b JABJICHUSA HJCAJIbHOIO Ia3a C KOHILICHTPALMEW MOJIEKYJ U €ro
TeMIlepaTypoH, ypaBHeHue MenneneeBa—Kianelpona, nepBplii 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHHUs HSHEPruM B TEIUIOBBIX IpOLIECCax), HPU 3TOM MCHOIb30BaTh MAaTEMaTHYECKOE
BBIDA)KCHHE 3aKOHOB, YKa3blBaTh YCJIOBUS IPUMEHUMOCTH YpaBHEHHMs MeHnaeneeBa—
Knaneipona;

AQHAIM3UPOBATh U OOBSACHATH DJIEKTPUUECKHUE SIBIICHUS, WCIIOJIb3YsS OCHOBHBIE IOJIOKEHUS U
3aKOHBI JJIEKTPOJMHAMHUKU (3aKOH COXpAHEHHs JJIEKTPUYECKOro 3apsna, 3akoH Kymowna,
MOTCHLUAIBHOCTD JIEKTPOCTATUYECKOTO I10JIs, IIPUHLUI CYIIEPIIO3ULIUY DIIEKTPUYECKUX I0JIEH,
IIpU 3TOM YyKa3blBasl yCJIOBHS MPUMEHUMOCTH 3akoHa KynoHa, a Takke NMpakTUYECKU BaXKHbIE
COOTHOILIEHUS: 3aKOHbl OMa JJis yyacTKa LEeNH U JJI1 3aMKHYTOM 3JEKTpUYECKOM Lienu, 3aKOH
JIxoyns—Jlenua, npaBuna Kupxroda, 3akonsr @apajes s 2IeKTPOIu3a);

OMHMCHIBAThH (PU3UYECKUE MPOLECCHI U SBJICHUS, UCIONb3Ysl BEIUYUHBL: IEpEMEIIEHUE, CKOPOCTb,
YCKOPEHHE, UMITYJIbC T€Jla U CUCTEMBI TEJ, CHJa, MOMEHT CWIIbI, JABJICHUE, MOTCHIMAIbHASA
SHEprusi, KHHETUUYECKasl SHEPTHUs, MEXaHU4ecKasi YJHeprusi, paboTa CHIIbI, IEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSOKECTH, CHUjla YINPYrOCTH, CHJIa TPEHMs,, MOIIHOCTb, JHEPrus
B3auMoJIeiicTBUs Tena ¢ 3eMi€id BONMM3M €€ NMOBEPXHOCTH, SHEPrusl ympyroil nedopmanuu
NPY>KUHBI, KOJMYECTBO TEIUIOTHI, aOCOMIOTHAsI TeMIleparypa Tena, paboTa B TEpMOJMHAMHUKE,
BHYTPEHHSI DHEPrUsl MJEalIbHOIO OJHOATOMHOrO rasa, paloTa HJealbHOTO Trasa,
OTHOCHUTEJIbHAS BJIAXKHOCTh Bo3ayxa, KII/[ naeanbHOro TEIaIoBOro ABUTATENS; JJIEKTPUUECKOE
10JIe, HANPsHDKEHHOCTh AJIEKTPUUYECKOTO IOJIS, HAMPSKEHHOCTH IOJS TOYEYHOIO 3apsia Wiu
3apsKEHHOTO IIapa B BaKyyMe M B JUAJIEKTPHUKE, MOTEHIHUAT 3JIEKTPOCTaTHUYECKOrO IOJIA,
Pa3HOCTh MOTEHUHUAJIOB, JIEKTPOABUKYILAS CUIIA, CUJIA TOKA, HAIMPSIKEHUE, MOIIHOCTh TOKa,
ANEKTpUYEcKass €EMKOCTh IUIOCKOIO KOHJEHCAaTopa, CONPOTHBJICHUE Yy4yacTKa LEenu C
[IOCJIEIOBATEIbHbIM U IApAJIEIbHBIM COCAUHEHUEM PE3UCTOPOB, DHEPIUs DIEKTPUYECKOIO
I10JIs KOHZIEHCATOPa;

OOBSICHATE OCOOCHHOCTH TIPOTEKAaHUS (U3NYECKUX SBICHUI: MEXaHHMYECKOE JBH)KCHUE,
TEIUIOBOE JIBJKEHUE YACTHUI] BEIECTBA, TEIJIOBOE pPaBHOBECHE, OpPOYHOBCKOE JIBUYKEHHE,
mubdy3usa, ucrnapeHue, KUINEHHWEe W KOHJEHCalMs, IUIaBJIeHWE U  KpHUCTaIM3allus,
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HANpPaBJIEHHOCTh TEIUIONEpPEeaayuu, SJICKTPU3alUs Tell, SKBUINOTEHIUAIBHOCTh IMOBEPXHOCTU
3apsKEHHOTO ITPOBOHMKA;

IOPOBOJIUTH HCCIENIOBAaHUE 3aBUCHUMOCTH OAHOM (DU3MYECKOH BEIMYUHBI OT JAPYro c
HCIIOJIb30BAaHUEM IMPSIMBIX M3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBATH
pe3yJbTaThl MOJyYCHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH B BHUJAE TPapUKOB C y4ETOM
a0COTIOTHBIX MOTPEHIHOCTE U3MEPEHUH, 1eTaTh BHIBOBI IO Pe3yJibTaTaM MCCIIEI0BaHUS;
IIPOBOAMTH KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEIMUYUH, IPU 3TOM BbIOHMpaTh ONTHUMAaJbHbBIN
METOJI M3MEpEHUs, OLEHUBATh aOCOJIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH NPSIMBIX U
KOCBEHHBIX U3MEPEHHIA;

IIPOBOAMTH ONBITBI MO IPOBEPKE MPEJIOKEHHONW T'MIOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh HKCHEPUMEHTANBHYIO YCTaHOBKY, aHAIM3UPOBATH MOJIyYEHHbIE PE3yIbTaThl U AEaTh
BBIBOJI O CTaTyC€ MPEJIOAKEHHON THIIOTE3BI;

coOmoaTh npasuia 0€30MacHOro TpyZAa MpH MPOBEACHUU HCCIEIOBAHUN B paMKax y4eOHOTO
HKCIIEPUMEHTA, MPAKTHUKyMa M Y4eOHO-MCCIEeIOBATEIbCKOW U TPOEKTHOM JESITebHOCTU C
HCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1JAOOPaTOPHOro 000pyAOBaHUS;

pemate pacy€THBIC 33/1a4d C SBHO 33/IaHHOI M HESBHO 3a/laHHOM (pU3MuUecKoi MOJenblo: Ha
OCHOBaHMHU aHalM3a YycIOBUS OOOCHOBBIBATH BHIOOP (U3MYECKOW MOJENH, OTBEYaroIlen
TpeOOBaHUSAM 3a/auyM, NPUMEHATH (HOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThI
¢u3uueckux TEOpUH TPU HCHOJIB30BAHMM MATEMAaTHYECKUX METOJOB peIIeHUs 3ajad,
IIPOBOAMTH pacdy€Tbl HAa OCHOBAHMM MMEIOIIMXCS JaHHbIX, AHAJIU3UPOBATH PE3yJibTAaThl U
KOPPEKTHPOBATh METO/IbI PEIICHUS C YUETOM IOJIyYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHbIE 3aJaud, TpeOyrole MPUMEHEHUs 3HAHUI W3 PasHbIX pa3iesioB Kypca
¢Gu3MKK, a TaKKe MHTErpallid 3HAaHUN U3 APYTUX MPEAMETOB €CTECTBEHHO-HAYYHOI'O LHKJIA!
BBICTpAaUBaTh JIOTUYECKYIO LIEMIOYKY PACCYKICHHM C OMopoil Ha H3y4YeHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETHUYCCKUE 3HAHUS s OOBSACHEHHUS OCHOBHBIX MPUHIMUIIOB pPabOTHI
U3MEPUTENIBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MTPOLIECCOB;
NPUBOJUTH MPUMEPHI BKJIAZa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE MPOIECCOB OKPYIKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aQHAIM3UPOBATh W OLICHUBATh MOCIEACTBUS OBITOBOM U TNPOU3BOJICTBEHHOM JAESITEIbHOCTU
YEJI0OBEKa, CBA3AHHOW ¢ (DM3UYECKUMHU MPOIECCaMH, C MO3UIMA YKOJIOTUYECKONW OE30MacHOCTH,
MPEJICTABICHUN O palOHATBHOM MPUPOJIOTNOIL30BAHIH, & TaKXKe Pa3yMHOM HCIOJIb30BAaHUU
JTOCTHKEHHUM HayKU U TEXHOJIOTUH ISl AalbHEHIIEero pa3BUTHS YeII0BEUECKOro o0IIecTBa;
OPUMEHSATh pa3n4Hble CIocoObl paboThl ¢ uHpopManuen (U3UIECKOTO COACPIKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJIOTHI, NpU 3TOM HCIOJIb30BATh
COBpEMEHHBIC HMH()OPMAIIMOHHBIE TEXHOJIOTUU JUIS TIOMCKA, MEpepadOTKH M MPEIbSIBICHHS
yu4eOHOM W HayyHO-NOMYJSIPHOM WH(OpPMALUHU, CTPYKTYPUPOBAHUS M HHTEPIIPETALUH
uHbOpMallMy, TMOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKH AaHAJIU3UPOBATH
MoJTlydyaeMyro HHQOpPMAIMI0 U OLEHMBAaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS
3HAaHUH, TaK ¥ Ha OCHOBE aHAJIM3a UCTOUYHUKA UH()OPMALIUY;

MPOSIBIISAT, OpraHU3aIMOHHBIE M TO3HABAaTENbHBIE YMEHHUS CaMOCTOSITENBHOTO MPHOOpETEHUs
HOBBIX 3HAHHI B MPOIecce BBITOJHEHUS IPOCKTHBIX U Y4eOHO-UCCIIEI0BATEIbCKIX PAdoT;
paboTaTh B rpylnme C HCIOJHEHHEM pPa3JIMYHbIX COLHUAJIBHBIX POJICH, IUIaHUPOBaTh padoTy
IpyNIbl, PAllMOHAIBHO paclpeiessiTh IeATEIbHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aJ€KBATHO
OLIGHUBATh BKJIAJ KXKAOTO M3 YYaCTHUKOB IPYIIIIEI B PELICHUE PACCMATPHUBAEMOM MPOOIIEMBI;
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NPOSIBJIATE MOTHBAIMIO K Oyaymiedl npohecCHOHATBHOW NEATENFHOCTH IO CHEeIMaTbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIISL.

K xonmy obyuenust 11 knacce npeaMeTHBIE Pe3yIbTaThl HA YIIIyOJEHHOM YPOBHE JTOJDKHBI OTPakaTh
c(OPMHPOBAHHOCTH Y 00yUAIOMINUXCS YMEHUH:

MMOHUMATh POJb (DU3UKH B DKOHOMHYECKOW, TEXHOJOTHMYECKOW, COIMMATBHOM M ITUYECKON
chepax neATETLHOCTH YEJIOBEKa, POJIb U MECTO (DM3MKH B COBPEMEHHOW HAyYHOW KapTHHE
MHpa, POJIb ACTPOHOMHUHM B IMPAKTUUYECKOW JAESITEIIbHOCTU YEJIOBEKA W JajJbHEHIIEM HAy4YHO-
TEXHUYECKOM DPAa3BUTHH, 3HAUECHUE OMMCATENbHOM, CHCTEMaTU3UPYIOIIel, O0BICHUTENLHON U
MPOTHOCTUYECKON (YHKIMI (PU3NUEeCKONH TEOpHH — JJICKTPOAMHAMHKH, CIEIUAIBHON Teopuu
OTHOCUTENIHOCTH, KBAaHTOBOW (DM3HMKH, pOIb (Qu3udeckod Teopur B (HOPMUPOBAHUU
npeCTaBiIeHu 0 (pu3nyeckor KapThHE MHpa, MECTO (HU3MYECKON KapTUHBI MUpa B 0OIIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIE;

pa3iauyaTh YCJIOBHMS NPUMEHUMOCTH Mojenell (QU3MYeCKHX Tell M IPOLECcCOB (SBICHUI):
OJIHOPOJIHOE 3JIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE IIOJIsSI, TapMOHUYECKUE KOJeOaHUs,
MaT€MaTUYeCKU MAsTHUK, WACAIbHBIA TNPYXKUHHBIM MAasTHUK, TapMOHUYECKHE BOJHBI,
UJeaNbHBIi KoeOaTeNbHbII KOHTYp, TOHKas JHMH3a, MOJEJEl aroma, aTOMHOTO sjpa H
KBAHTOBOM MOJIEIIM CBETA;

pa3nuuaTh yciaoBusS (TpaHUIBI, O0JIACTH) MPUMEHMMOCTH (PH3MYECKHX 3aKOHOB, MOHHMATH
BCceoOmmii xapakTep (GyHIAMEHTAIBHBIX 3aKOHOB W OTPAHHMYEHHOCTH MCIOJIB30BaHUS YaCTHBIX
3aKOHOB;

AQHAIU3UPOBATh U OOBSACHATH ANIEKTPOMATrHUTHBIE MPOLIECCHl U SBJICHMSI, HCIOJIb3YysI OCHOBHbBIE
MIOJIOKEHUSI ¥ 3aKOHBI JJIEKTPOJAMHAMUKHA W CIEIUATBHON TEOPHH OTHOCHUTEIBHOCTU (3aKOH
COXpaHEHUs 3JIEKTPUUECKOTO 3apsija, cuia Amiepa, cuia JIopeHa, 3aKk0H 3J1eKTpOMarHUTHOU
MHAYKIUHY, npaBuio Jlenna, cBsa3p DJIC caMOMHIYKIMKM B 3JEMEHTE 3JEKTPUUECKOHN MU CO
CKOPOCTbIO M3MEHEHHUsI CHJIbl TOKA, IOCTYJAThl CIEUHUATbHON TEOPUU OTHOCUTEIbHOCTU
DWHIITeHA);

AHAIM3WPOBATh U OOBSACHATH KBAHTOBBIC TIPOICCCHI W SIBIICHUS, HCIOIB3YS TOJOKCHUS
KBaHTOBOH (pu3uku (ypaBHeHHE DiHIITEHHA a1 GoTorddekTa, MepBhIil U BTOPOH MOCTYNIATHI
bopa, npuHmmMnm cooTHomeHus HeompenenéHHocTe [elizeHOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO M MAacCOBOTO YHCET M JHEPTUU B SIEPHBIX PEAKIMIX, 3aKOH PaJIHMOAKTHBHOTO
pacrnazna);

OMHCHIBATh (U3UYECKUE TPOLECChl W SBJICHHS, WCIOJb3YsS BEIUYHMHBI: HANpPsHKEHHOCTH
ANEKTPUUECKOTO0 TOJIA, TOTEHUHUAT 3JIEKTPOCTATUYECKOrO IM0Js, PAa3HOCTh IOTEHIIMAJIOB,
ANEKTPOJABIKYIIAS CHUJIA, MHAYKLMS MAarHUTHOTO TOJIA, MarHUTHbIA NOTOK, cuia Ammepa,
WHIYKTUBHOCTh, OJJICKTPOABMXKYINAs CHJIA CaMOWHAYKIIMU, DHEPrusi MarHUTHOTO TOJIs
MIPOBOJIHUKA C TOKOM, PEISITUBUCTCKUN MMITYJIbC, TIOJIHASL SHEPTHsI, SHEPTHsI IOKOs CBOOOTHOM
YaCTHUILIbI, SHEPTUsl U UMITYJIbC (OTOHA, MACCOBOE YHCIIO U 3apsij s/ipa, SHEPTHUS CBSA3U A1pa;
OOBACHITH OCOOEHHOCTH TPOTEKAHUS (PU3NYECKUX SIBIICHUM: DJIEKTPOMArHUTHAsT WHIYKIIUSA,
CaMOMHJIYKIUS, Pe30HaHC, nHTep(depeHIus BOIH, TudpaKius, JUCIIEPCHs, TOJTHOE BHYTPEHHEE
oTpaxkeHnue, poroanekrpuueckuit 3¢pdexT (hoTodrddekr), anpda- u 6eTa-pacmanbl saep, raMma-
U3Iy4YeHHeE siiep, PU3nvecKre MPUHIIUIBI CIIEKTPAIbHOTO aHaIu3a U paboThI JIa3epa;
ONpEeNENATh HAPABJICHUE WHAYKIMHA MAarHUTHOTO IOJIsI MPOBOJHMUKA C TOKOM, CUJIbI AMIiepa U
cuibl JIopeHna;

CTPOUTH N300pakeHHEe, CO3aBaEMOE TNIOCKUM 3€pKajioM, TOHKOH JINH30M, U PACCYUTHIBATH €TO
XapaKTEPUCTHUKU;
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MIPUMEHSATh OCHOBOIOJIATAIOIINE ACTPOHOMHYECKUE MOHATHS, TEOPUHU U 3aKOHBI JUIsl aHAIIU3a U
00BsicHEHUST (PU3MUYECKUX TPOIECCOB, MPOUCXOSAMIUX B 3BE3JAaX, B 3BE3IHBIX CUCTEMax, B
MEKTaTaKTHUYEeCKON Cpefie; ABMKEHUST HeOECHBIX TeJ, HBOIIOLNY 3BE3 U BeeneHHol;
IPOBOJUTH HCCJIEIOBAHNE 3aBHCUMOCTEH (DU3NYECKUX BEIWYHH C HCIIOJIB30BAHHEM IPSIMBIX
WU3MEPEHHH, MPH TOM KOHCTPYHUPOBATH YCTAHOBKY, (DHKCHpPOBATH PE3yNbTATHI MOITYYCHHON
3aBUCUMOCTH (DU3MUYECKUX BEJIUYMH B BHUJE I'paUKOB ¢ yu€TOM abCONIOTHBIX MOTPELIHOCTEN
W3MEPEHHM, Ie1aTh BBIBOJBI IO pE3yJIbTaTaM UCCIIEIOBAHMS;

MIPOBOANTH KOCBEHHbIE M3MEPEHHs (PU3MUYECKUX BEIHYWH, IPU 3TOM BbIOMpATh ONTUMAbHBIN
METOJT M3MEpEHUs, OLEHUBATh aOCOJIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH NPSIMBIX U
KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH OIMBITHl IO MPOBEPKE MPEAJIOKEHHOM TUIMOTE3bl: IUIAHUPOBATh HSKCIIEPUMEHT,
coOuparh HKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh MOIYUYEHHbIE PE3YJIbTAThl U JIENaTh
BBIBOJ| O CTaTyC€ MPEUI0KEHHON TUIIOTE3bI;

ONMUCBIBATh METO/IbI IIOJY4YEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUU;

coOnroaarh npaBuia 0€30MacHOro TpyJa MpU MPOBEASHUH HCCIEA0BaHUN B paMKax y4eOHOro
HKCIIEPUMEHTa, MPAKTHKyMa M Yy4eOHO-MCCIEIOBATEIbCKOW U TMPOEKTHON JESITENbHOCTU C
MCIOJIb30BAaHUEM U3MEPUTEIHHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyA0BaHUS;

pemaTts pacy€THHIC 33/1a4d C SBHO 33/JIaHHON M HESBHO 33/laHHOW (PU3MUYECKON MOJENblo: Ha
OCHOBaHWU aHallM3a YCIOBUS BHIOMpaTh (PU3MYECKHE MOJENIH, OTBEUalolle TPeOOBaHUIM
3a/1a4¥, MPUMEHATh (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIATHI (PU3NICCKUX TEOPHUU
IPU HUCIOJIb30BAHUM MATEMATUYECKHX METOJAOB PELICHUS 3a]ay, MPOBOJUTH PACUYETHI HA
OCHOBaHMHM HUMEIOIINXCSA JaHHBIX, AHAIM3UPOBATh PE3YyJbTaTbl U KOPPEKTHUPOBATH METOMbI
pelIeHus ¢ Y4ETOM MOJYyYEHHBIX Pe3yJIbTaTOB;

pelaTh KaueCTBEHHBbIE 3aJaud, TPeOyIole MPUMEHEeHUs 3HAHUI W3 Pa3HbIX pa3leNioB Kypca
bu3MKH, a TaKkkKe MHTErpallid 3HAHUN U3 APYTUX MPEAMETOB €CTECTBEHHO-HAYYHOIO ILIMKJIIA!
BBICTPAWBaTh JIOTMYECKYIO LIENOYKY PpACCYKICHUM C ONOPOM HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIONIb30BAaTh TEOPCTHUSCKUE 3HAHUSA JUISl OOBSICHCHHS OCHOBHBIX MPHUHIMIIOB PabOTHI
MU3MEPUTENBbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMUECKUX MPOIECCOB;
MIPUBOJIUTH MIPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHE MPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUI;
aHAIM3UPOBATh W OICHUBATh MOCIEACTBHUSI OBITOBOW M MPOU3BOACTBEHHOH JESTENbHOCTU
YeNoBeKa, CBA3aHHOW ¢ (PM3UYECKUMU MPOIECCaMU, C MO3UIUI IKOJOTUUECKONW Oe30MacHOCTH,
MPEACTABICHUN O PAallMOHAILHOM HPHUPOAOINOIb30BAHUM, @ TAKXKE Pa3yMHOM HCIOJb30BaHUHU
JTOCTHKEHHUI HayKW U TEXHOJIOTUH ISl JalbHEHIIIero pa3BUTHS YETIOBEUECKOro 00IIecTBa;
MPUMEHATh pa3UYHbIC CIOCOo0bl padoTel ¢ wuHpOpMammel (QHU3UIECKOTO COACPKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHH, TPU 3TOM HCIIOJIb30BaTh
COBpEMEHHbIE WH(GOPMALMOHHBIE TEXHOJOTHMH JUIsl IMOHMCKA, MepepabOTKU U TMpeAbsBICHUS
y4eOHOH W HAyYHO-TIOMYJSIPHOM WH(POPMALMH, CTPYKTYpUPOBAHUS W HWHTEPIPETALNH
uHbOpMallMK, TMOJYYEHHOM U3 Ppa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKH AaHAJIU3UPOBATH
MoJly4yaeMyr0 HH(QOpPMAIMI0 U OICHMBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS
3HAHUM, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHMKA HH(DOPMALINY;

MPOSIBIISITh OPTaHHU3AI[MOHHBIE M TIO3HABATENbHBIE YMEHHUS CaMOCTOSITEIBHOTO MPHOOPETEHUs
HOBBIX 3HaHUI B Mpoliecce BHIIOIHEHUSI IPOEKTHBIX U YU€OHO-UCCIIEI0BATENbCKUX padoT;
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paboTaTh B TpyIIle C HCIOJIHEHHEM pPa3jIMuYHBIX COLIMAJIBHBIX pOJIEH, IUIAHUPOBAaTh PaboTy
TPYIIBI, PalMOHATBHO PACHPECNATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJCKBATHO
OIICHHMBATh BKJIAJ] KaXJI0TO U3 YUACTHUKOB TPYIIIHI B PEIICHUE pPacCMaTPUBAEMON MPOOIIEMBI;

MPOSIBIISATh MOTHBALMIO K OyIymied mpopecCHOHAIBHON NEATEIHHOCTH IO CICIHATBLHOCTSIM
(UBHUKO-TEXHUYIECKOTO MPOQUIIS.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
(uu¢posbie)
No KoauuecTBO 4acoB
o/ HaumeHnoBaHue pa3esioB o0pa3oBaTe/ibHbIE
0 U TeM MPOrpamMmbl pecypchl
Bcero | Kontpoasn | IpakTuueck
ble padoThI ue padoThl
Paznea 1.HAYUHBIN METO/] IO3HAHUS TPUPO/IbI
11 Hayunblii meTon mno3HaHHs 6 bubanoreka HOK
" |npupomsl https://m.edsoo.ru/f16b68d7
Uroro no pazneny 6
Pazgen 2.MEXAHUKA
bubnuoTeka [HOK
2.1 Kunemariia 10 ! https://m.edsoo.ru/f16b68d7
bubnunoreka LHOK
2.2 Jlunamika 10 https://m.edsoo.ru/f16b68d7
, bubnmoreka LHOK
2.3 | Cramika TaEproro Tena 3 ! hitps://m.edsoo.ru/f16b68d7
24 3aKoHBI  COXpaHEHUS B 10 | bubnmnoreka [HOK
' MEXaHUKE https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35

Pa3znea 3.MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA

31 OcHoBBI MOJIEKYJISIPHO- 15 1 bubnuoreka I[HOK
' KHHETHYECKOU TEOPHU https://m.edsoo.ru/f16b68d7
19 Tepmoannamuka. TemnoBbie 20 1 bubanoreka IHOK
) MalIl1HbI https://m.edsoo.ru/f16b68d7
ArperatHble COCTOSIHUS
33 BelllecTBa ®dazoBpie | 14 1 buGmotexa HOK
' B ' https://m.edsoo.ru/f16b68d7
TIePEXOIbI
Hroro no pazneny 49

Paznen 4.9JIEKTPOJIUHAMUKA

bubnunoreka [HOK
41| Smexrpiieckoe nose 24 ! https://m.edsoo.ru/f16b68d7
47 [TocTossHHBIH 24 1 bubmmoreka IHOK

3JIEKTPUYECKUN TOK

https://m.edsoo.ru/f16b68d7
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4.3 Toku B pa3nu4HBIX Cpeax

bubmmoreka [HOK
https://m.edsoo.ru/f16b68d7

Hroro no pazaeny

54

Paznen 5.OU3NUECKHUN IPAKTUKYM
. bubnunoreka IHOK
51| Dusieckuit npaxTiicyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB 170 16

I10 ITPOIT'PAMME
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11 KITACC
KonuyecTBo yacos DJIEKTPOHHBIE
HaumenoBanue
Ne (uu¢posbIe)
pa3iejoB u  TEM Konrpouabnspie | IlpakTuyeckne
n/n Bceero o0pa3oBaTe/ibHbIE
nporpaMMsI padoThI padoThbI
pecypcsbl
Paszpen 1.2JIEKTPOIUHAMUKA
bubnnoreka LHOK
1.1 MarnauTtHoe mnoJie 14 https://m.edso00.ru/39859¢f
1
DneKTpoMarHuTHas bubmorexa HOK
1.2 P 13 1 https://m.edsoo.ru/39859¢f
WHIYKIAS )
Hroro no pazgeny 27

Pa3nen 2. KOJIEBAHUSA U BOJIHBI

Bubnuoreka HOK
MexaHndeckne
2.1 10 https://m.eds00.ru/39859ef
KOJIeOaHus |
DIEKTPOMAarHUTHEI Bubmiorexa LOK
2.2 P 15 https://m.eds00.ru/39859ef
€ KoJse0anus :
MexaHUYeCKHE U Bbubnuoreka HOK
2.3 3JIEKTPOMATrHUTHBIE 10 1 https://m.eds00.ru/39859¢f
BOJIHBI 1
Bubnuoreka HOK
2.4 Onruka 25 1 https://m.eds00.ru/39859ef
1
Hroro no pazgeny 60

Pa3nea 3.0CHOBBI CIIELIUAJIb

HOM TEOPUU OTHOCUTEJIBLHOCTH

bubnmoreka HOK
3.1 OcuoBrel CTO 5 1 https://m.eds00.ru/39859ef
1
Hroro no pazaeny 5

Pa3znea 4 KBAHTOBAS ®U3UKA

K oDV CkYIShHO- bubnuoreka LHOK
4.1 pry },l p 15 https://m.eds00.1u/39859¢f
BOJIHOBOM JTyaliu3M )
4.2 ®dusuka aToma 5 bubnmoreka HOK
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https://m.edsoo.ru/39859ef
1

dusuka aToMHOIO

— u bubnuoreka HOK
4.3 P 5 https://m.eds00.ru/39859¢f
3JIEMEHTaPHBIX i
YaCTHI] a
Hroro no pazneny 25

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHN

OEMEHTBI bubnnoreka HOK
5.1 aCTPOHOMUU nl|l2 https://m.edsoo0.ru/39859¢f
acTpOpH3UKH 1
Hroro no pazneny 12
Pazgen 6.PU3NYECKHAMN IIPAKTUKYM
. bubnuoreka HOK
dusnueckuit
6.1 16 16 https://m.edso00.ru/39859¢f
HPaKTUKYM )
Hroro no paszneny 16
Pa3znesn 7.0BOBIIAIOIIEE ITIOBTOPEHHUE
Cucrematuzamus u
00o001IeHme
IIPEIMETHOTO
coJiepKaHus u
bubnmoreka HOK
OIIbITa
7.1 15 https://m.eds00.ru/39859ef
NEATEIbHOCTH, .
IpHOOPETEHHOTO N
npu U3y4YEHUU
Kypca ¢usuku 10 —
11 xnaccoB
Hroro no pazaeny 15
bubnuoreka HOK
PesepBHOE Bpems 10 https://m.edsoo.ru/3985%¢f
1
OBHIEE KOJIMYECTBO
YACOB o | 170 4 16
I[TPOI'PAMME
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