MYHUIUITAJIBHOE BIOJDKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/IEHNE
«CPEJJHAA OBIIEOBPA30OBATEJIbHAS IIKOJIA Nel4» TOPOJA KAJIYTU

IIpnaoxenne k OOII COO
[IpuHATO Ha 3aceTaHUU NTEJArOTMYECKOTr0 YTBEpKACHO TUPEKTOPOM
Cosera MBOY «Cpennsst oomeobpazobarenbias  MBOY «Cpennsisi o0mieodpazoBaresbHast
mikosia Ne 14» r. Kanyru mkosia Ne 14» r. Kanyru
ITporokon Ne 1 ot 30 aBrycra 2023 [Tpuka3 Ne 187-01/03-01 ot 31.08.2023

PABOYAS NTIPOI'PAMMA 110 YYEBHOMY NNPEJIMETY
«OU3UKA»



MYHUIUITAJIBHOE BIOJDKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/IEHNE
«CPEJJHAA OBIIEOBPA30OBATEJIbHAS IIKOJIA Nel4» TOPOJA KAJIYTU

COJEP)KAHUE OBYYEHUA

10 KUIIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPOIBI.

®dusuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblil MeTOA MO3HaHMS U METOAbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TeOpHs B MpoLecce Mo3HaHus Npupoabl. Habmrogenue u S3KCepuMenT B
buzuke.

Crioco0bl u3MepeHus (U3NYECKUX BEIMYMH (QHAJIOrOBblE U IM(PPOBBIE U3MEPUTEIIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKux BeInYrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UJICANIbHBIN I'a3, TOUeUHbIH 3apsana). I unoreza. dusnueckuii
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecto ¢u3uku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MUpa, B
HPAaKTUYECKOH J1eATENbHOCTH JOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

W3mepeHue cuiabl TOKa M HAmOpsOKEHMsT B LIENM IMOCTOSIHHOTO TOKa IMPU IOMOIIU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCcTBO ¢ nudpoBoii maboparopueii mo ¢usuke. [Ipumepsl u3mMepeHus: GU3NIECKUX
BEJIMYMH [IPU OMOILY KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBM)KeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
OTCUY€Ta.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKU.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro MPOEKIMHM Ha OCH CHCTEMbl KOOpJUHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHssI CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepUaibHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KoopauHAT. CiioKeHUEe NepeMelieHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX IpaduKu.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BukeHue Tena, OpOILIEHHOIO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MaTEpHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUKEHNE MaTepHaIbHON TOUKH 110 OKPY)KHOCTH. YTJIOBas U
auHelHas ckopocTb. llepmon u wacrora obOpamenusi. LlenTpocTpemutenbHoe (HOpMaibHOE),
KacaTeJbHOE (TaHT€HIIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepHabHOM TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHhl: CHUAOMETpP, JABMKEHHE
CHaps/10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepejaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALIUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUSI.

CrocoOBI HCCIIENOBAHNS IBUKECHUN.

Nnmoctpanys npeAeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.
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[TpeoOpazoBaHre ABMKEHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronienue nprxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue CKOpoCcTH NpU ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHue nyTel, TPACKTOPHl, CKOPOCTEH JIBHMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3yueHne HepaBHOMEPHOIO IBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHnne yckopeHuss Mpu MPSMOJIMHEHHOM pPABHOYCKOPEHHOM JABW)KEHHUH IIO
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHIOBAaHO MCIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

W3ydeHue ABUXKEHHs Tela, OPOLICHHOTO TOPU30HTaIbHO. [IpoBepka rumoTe3sl 0 mpsiMoin
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TEJA.

N3yuenune aBuKeHUs Tena M0 OKPYKHOCTH € IIOCTOSHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TE€pPHOAA OOpaIIeHHs KOHHYECKOTO MAasTHHKA OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH HprotoHa. MHepunanbHble cucteMsl oTcuéTa. [I[puHINI OTHOCUTEIBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

BTtopoii 3akon HeroToHa 117151 MaTepralibHOM TOUKH.

Tpernii 3akoH HbIOTOHA 1151 MAaTEpPHAIIBHBIX TOYEK.

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

Cuna TsDKeCTH. 3aBUCHMMOCTb YCKOPEHHUS CBOOOJHOTO TaJeHHs OT BBICOTHI HaJ
MOBEPXHOCTBIO IUIAHETHI W OT reorpaduyeckoil mupoThl. J[BHXKeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOPOCTb.

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

Cwia tpenus. Cyxoe Tpenue. Cusa TpeHUST CKOJBXKEHUS M CHJIa TPEHUS TIOKOSI.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JBUKEHUU Tela B JKUIKOCTU WIM rase, eé
3aBUCHUMOCTB OT CKOPOCTH OTHOCHUTEIBHOIO JBUKCHHUS.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuiia Apxumesa.

TexHudeckne yCTpPOHCTBA M TEXHOJIOTMYECKHE IPOLECCHI: MOAIIUITHUKH, JIBUKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmroienue nBHKeHUs Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX WIWIMHIPOB WM IIAPOB Pa3HOM MacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIIMAIIBHOM CHCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIECH MPUIOKEHHBIX K Ty CUJI C MPOU3BEICHUEM MACCHI TeJla
Ha €r0 YCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOIUX B PE3YJIBTATE B3aUMOIEHCTBUS TEL.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.
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Bec Tena nmpu yCKOpEHHOM NOABEME U TTAJCHUH.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

W3mepenune paBHOJCHCTBYIONIEH CHJI TP JBMYKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCUMOCTH BpPEMEHHM JBIXKEHHS Opycka IO HaKIOHHOMH
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenue ABUKEHUSI CUCTEMBI TeJl, CBI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JETKui OJIOK.

N3mepenue ko3¢ uirieHTa TpeHHs 10 BEIMYUHE YIIIOBOro KO3 QUIIMEHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3y4eHne nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHOo TBEpAOE Teino. [locTynarenbHoe U BpalaTebHOE JIBUKEHUE TBEPIOrO Tea.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tskectu Tena.

YcnoBus paBHOBECHSI TBEPAOIO TEINA.

VYcroitunBoe, HEYCTOMYMBOE, O€3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peIeTyaTble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TEJIa, UMEIOLLETO OCh BPaALCHUS.

KoHcTpynpoBaHre KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAIb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMMitynsc MaTepUallbHOW TOYKH, CUCTEMBbI MAaTEpHANIbHBIX TO4YeK. LleHTp Macc cucTeMsbl
MaTepHabHBIX TOUeK. Teopema O JBMKEHUHU LIEHTpa Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCa.

PeakTuBHOE IBUKECHHE.

MoMeHT uMIlylbca MaTepuanbHOM TOYKH. IlpencraBieHne O COXpaHEHUH MOMEHTA
VMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

Pabora cuibl Ha MaqoM M Ha KOHEYHOM nepemelneHuu. ['paduueckoe mpencraBieHue
paboTHI CHITBIL.

MoOHOCTb CHUIIBI.

Kunernyeckass sHeprus maTepuanbHOM TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
SHEPTUH MATEPUATILHON TOUKH.

IloTreHnmanpHble U HENOTEHUHANBHBIE CWiIbl. lloTeHnunanbHas >Heprus. llorennuanbHas
SHEprus ynpyro neGopMHpOBaHHOW NpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM
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rpaBUTAMOHHOM IToJie. IloTeHnuanbHas SHeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO

mapa (BHyTpH U BHe 11apa). Bropas kocMudeckas cKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs13b paOOThl HEMOTEHUMAIBHBIX CUJI C U3MEHEHHUEM MEXaHHMYECKOM PHEPIUu CHUCTEMBbI
TeN. 3aKOH COXPaHEHHS] MEXaHU4YECKOW YHEPIUM.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymu s UACANIbHOM JKUJIKOCTHM Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXAHUYECKON HEPTHUN.

TexHHUYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (PUTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

W3meHeHne 3HepruM Tea MPU COBEPIIEHUN PAOOTHI.

B3aumuble IpeBpameHUs] KMHETUYECKOW M MOTEHIUAJIBHON PHEPrui IpU NEHCTBUU Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepeHne uMIrysibca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA Tela C UMITYJIbCOM CUJIBL.

HccenenoBanue cCoXpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3MepeHne KHHETUYECKOM SHEPTUHU TeJla 10 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOM CUJIBI TPEHHUSL.

Omnpenenenue padbOThI CHIIBI TPEHUS IPU ABMKEHUU TeJla IO HAKJIOHHOM IJIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TepMOAUHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOI meopul.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyeckoi Teopun (MKT), ux onsiTHOE
obocHnoBanue. Juddysusa. bpoyHoBckoe nBMKEeHHME. XapakTep IBWIKEHUS M B3aUMOJICUCTBUS
YyacTHUIl BellecTBa. MoJenn CTpOeHUsI Ta30B, )KUJIKOCTEH U TBEPBIX TeN U 0OBSICHEHHE CBOMCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pa3mepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoragpo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mogens wnaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpHUH: YacTHIBl Tas3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJIEHUCTBYIOT IPYT C JPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(wkanma temmneparyp KensBuna). 3akon JlampToHa. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacTaBieHne U30MPOILIECCOB: U30TepMa,
u30xo0pa, n3obdapa.

CBs3p MEXIy [aBIE€HHEM U CpPEAHEM KHHETUYECKOW DSHEpPruel MOCTYNaTeNbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYNl HJealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CpeiHel
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.
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TexHUYECKHE YCTPONCTBA M TEXHOJOTMYECKHE TMPOIECCH: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.

Mopenu nBUKEHNS YaCTULl BELIECTBA.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUIKEHUS.

Huddy3us xuakocTei.

Mognens onbita llTepHa.

IIpuTsxenue MOJIEKyII.

Moenu KpUCTaNIMYECKUX PEIETOK.

Habmroenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue mporecca ycTaHOBICHHS TEIUIOBOTO PABHOBECHS IIPH TEIUIO00OMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

H3ydyeHrne W30TEPMUYECKOro TMporecca (pPeKOMEHIOBAHO HCIONIb30BaHHe HU(POBOH
nabopaTopun).

N3ydenune n30XopHOTo npouecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckass  (TZ)  cucrema. 3ajmaHre  BHENIHUX  YCJIOBHH A
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHuEe napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CPEAHHE 3HAUEHHUs BEJIUMYMH, ONMHUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano repmogunamMuku. CaMonpou3BOJIbHAS peflakcalis TePMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenbs uaeanbHOrO raza B TEPMOJMHAMHMKE — CHUCTEMa YpPAaBHEHMI: ypaBHEHHE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
ATOM MOJENIH: HHU3Kasg KOHIIEHTpalus 4YacTHUIl, BBICOKME TeMIlepaTryphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOANHAMUKE. Beruucienne padboTsl o rpaduky mnpoiiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepieHus padoTel. KoHBEKIHS, TETUIONPOBOIHOCTD, H3TyUECHHUE.

KonuyectBo Temnorel. TemnoéMkocTh Tena. YAenbHass W MOJSpHas TEMIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenpHas TeIioTa CropaHus TorumBa. Pacuér konmyecTsa
TETJIOTHI TIpH Teruionepenaye. [lonstue 00 agnadbaTHOM Tporiecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudectBo TemnoTsl u paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM U1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJMHAMHUYECKON CHUCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

BTopoiil 3aK0H TepMOJMHAMMKHU 111 HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.
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[Ipunnumne! aeiictBus TernoBbix Mamud. KIT/I.

Makcumansnoe 3nauenue KI1/1. [{ukn Kapho.

DKOJIOTMYECKUE aCIEKThl MCIIOJIb30BAHUS TEIUIOBBIX JABUrarenei. TemioBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4eckue ycTpoMcTBa M TEXHOJIOTHYECKUE MPOLIECCHI: XOJOAMIbHUK, KOHIUIIMOHED,
TU3ETbHBIA W KapOIOpaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOIYYEHHE CBEPXHHU3KUX
TEMIIepaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIB30BAHWEM TEIUIOBOI'O HAcoca,
YTUIU3alKsg OMOOPraHNYeCKOro TOITMBA AJIsl BEIPAOOTKH «TEILIOBOM) U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl pu aquadaTHYeCcKOM paclIupeHUH.

Bo3nyniHoe orauso.

CpaBHEHME YJENbHBIX TEIIOEMKOCTEH BEILIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annabaTHOrO Mpoiiecca.

KoMnbroTepHble MOAENH TEIUIOBBIX JBUraTENeH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHHS BEIIECTBA.

Hccnenoanue aquabaTHOro mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTrUU MEXKMOJIEKYJIIPHOIO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoovl.

[TapooOpa3oBanne u KoHJeHcanus. McmapeHwe U KHUIIEHHE. YJIelbHasg TerioTa
napooOpa3zoBaHusl.

Hacebimennsie W HeHacwilieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTH IUIOTHOCTH M
JIABJICHUs HACHIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCHUMOCTb OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B KUJIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

Tépnoe Teno. Kpucramnmuyeckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
[TnaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miaBieHus. Cyoaumanus.

Hedopmaruu tBEpHoro Tena. Pactskenne u cxarue. Cnsur. Moayne HOnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACUIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue YHEPTUH B (Pa30BBIX MEpEXoiax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsmKkeHHE. KoadduimeHT moBepxXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [aBieHue noJ MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. ®opmyina Jlamnaca.

TexHuueckue ycTpoCTBA M TEXHOJOTMYECKHME TMPOLECCHl: KUIKUE KPUCTAIUIBI,
COBPEMEHHBIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>KEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSIKEHHUSI.



MYHUIUITAJIBHOE BIOJDKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/IEHNE
«CPEJJHAA OBIIEOBPA30OBATEJIbHAS IIKOJIA Nel4» TOPOJA KAJIYTU
OnBITHl ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwsipasie sBieHus.

Mopaeny HEHEIOTOHOBCKOH YKUIKOCTH.

Crioco0bl U3MepeHUs BIAKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunbr nedopmanmii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yyenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenne yaenbHON TEITIOTHI IJIaBJIEHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

W3mepenue abCOMIOTHOM BIAXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoB B TIOMEIIECHUH.

N3mepenne ko3 umrenTra noBepXHOCTHOTO HATSHKSHUS.

N3mepenne moayinsa FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIiii pe3HHOBOrO 00pasiia OT MPUIOKEHHOH K HEMY
CUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexmpuueckoe noe.

OJneKTpu3anus Tel U e€ MpOosIBICHUA. DJIEKTPUUYECKUN 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apsaaoB. IIpOBONHMKM, NMPIEKTPUKH U MOJYHPOBOJHUKH. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsija.

BsaumopeiictBue 3apsaaoB. Toueunsie 3apsanbl. 3akoH Kynona.

OnekTpuueckoe nose. Ero neiicteue Ha 31eKTpUYeCKUe 3apsi/ibl.

Hanpsoxéanocts  anektpuueckoro mouss. [IpoOubnid 3apsa. Jluaunm HanpsokEHHOCTH
aneKTprudeckoro nosst. OQHOPOIHOE FNEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLMAIOB U HAIpPSHKCHUE.
[TorenunanpHass  dHEprus  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
aneKTpocTatnyeckoro moss. CBs3b HANpsDKEHHOCTH TMOJIE M Pa3HOCTU MOTEHUHUAIOB IS
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJHOPOIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0wémy mapa. Ilome paBHOMEpHO 3apsKEHHOM OECKOHEYHOM IUIOCKOCTH.
KaprrHbl mMHNNI HANPS/KEHHOCTU ATUX TOJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATUUYECKOM T0JIE. Y CJIOBHE PAaBHOBECHS 3aps/I0B.

JINDIIEKTPUKN B DJIEKTPOCTaTUYECKOM TT0JIe. J{ManeKTpuyecKas IpOHUIIaeMOCTh BEIIECTBA.

Konnmencarop.  DNeKTpoEMKOCTh  KOHJACHCATOpA.  DJICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

JIBr>KeHre 3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHUUecKkrne YCTpPOMCTBA M TEXHOJOTMYECKUE MPOUECCHI: AJIEKTPOCKOI, IJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHHE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau e
I'paada.

Hemoncmpayuu.



MYHULUITAJIBHOE BIO/DKETHOE OBHIEOBPA30OBATEJIBHOE YUYPEXJIEHUE
«CPEJTHSISI OBILIEOBPA3ZOBATEJILHAS IIIKOJIA Nel4» TOPOJIA KAJIYTHU

YCTpOoUCTBO U IPUHLUIL ACHCTBUSA 3JIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TTOJIE BYX 3apsKCHHBIX IUIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[TpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DneKTpocTaTH4ecKast 3alluTa.

VYceTpoiicTBO 1 IeCTBUE KOHAEHCATOPA TOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATOpa OT IUIOUIaJAM  IUIACTHUH,
paccTosHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 MOJIs 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apska ¥ pa3psiika KOHIAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmMuKym.

OneHka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

Habumronenne npeBpalieHust SHEPruu 3apsDKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3JIyYEHUs
CBETOAMO/1A.

N3yuenue npoTekaHusi TOKa B LEMHU, COAEpKAIIEH KOHAEHCAaTOp.

Pacnipenenenne pasHOCTM NOTEHUUANOB (HANpsDKEHHWs]) IMPU  IOCIEA0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpuydecKuili mok.

Cwuita Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUS IOCTOSIHHOTO —3JIEKTPUYECKOTO ToKa. VCTOYHMKM —TOKa.
Hanpspkenue U u DJ1C €.

3akoH OMa JJig yyacTKa LEeMH.

ONEeKTpUYECKOe  CONPOTHUBIIEHHWE.  3aBUCUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEUeHHUs. YJeNIbHOE CONMPOTHUBIIEHUE
BELIECTBA.

[TocnenoBarenbHOE, NapauIEIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoOIIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLIHOCTb, BbIIEsieMasi Ha PE3UCTOpeE.

OJIC u BHYTpEeHHEE CONPOTHUBIICHHME MCTOYHMKA TOKa. 3akoH Owma g TOJIHON
(3aMKHYTOM) 2JeKTpUUecKoi renu. MoIHOCTh UCTOYHMKA TOoKa. KOpoTKoe 3aMbIKaHHe.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK IEKTPUIECKOU SHEPTHUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS [UIS  PEe3UCTOopa, JamIlbl
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT COINPOTUBJICHHS NPU TMOCTOSIHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O AJIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUSI.



MYHUIUITAJIBHOE BIOJDKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/IEHNE
«CPEJJHAA OBIIEOBPA30OBATEJIbHAS IIKOJIA Nel4» TOPOJA KAJIYTU

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIFOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT HANIPSDKEHMSI U1 JIaMITbl HAaKaJIMBaHUSI.

VBenuueHue npejena u3MepeHus amiepMerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOT0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBIKaHHH.

HccnenoBanue pa3HOCTH MOTEHLMANIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuyeckas IPOBOAMMOCTb pPA3JIMYHBIX BEIIECTB. JJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COIPOTUBJIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

OneKkTpudecKkuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHUKOBEIE TPHOOPHI.

DNEKTPUUECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUA. DIJIEKTPOIIU3.
3axonbl Dapanes ISl dJIEKTPOIH3a.

OnexTpuueckuid TOK B razax. (CaMOCTOSTENBHBII M HECAaMOCTOSTENbHBIN pasps.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBa U IMPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOIYHNpPOBOJHUKOBBIE MPUOOPHI: TUOJ, TPaH3UCTOP, (poToanon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, 3JEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTh BO3AyXa.

CpaBHeHuE NPOBOIMMOCTH METAIJIOB U MOJIYIPOBOIHUKOB.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

HabGnronenue anexrpomnusa.

W3mepenue 3apsia 0OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETMYHH C UCTOIb30BAaHUEM aHAJIOTOBBIX M UG POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHMi  ¢u3ndeckux BeauuuH. OIeHKa TpaHuIl
MOTPEUIHOCTEM.



MVYHULIMITAJIBHOE BIOJDKETHOE OBILIEOBPA30BATEJIBHOE YUPEXEHUE
«CPEJJHA OBIIIEOBPA3OBATEJIBHA S LIIKOJIA Nel4» TOPOJA KAJIYT'U
[IpoBeneHne KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX

BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THIOTE3 (BBHIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paszzenax «Y4eHUYECKUH SKCIEPUMEHT, JJabopaTOpHbIE pabOThI, MPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C YIETOM
COJICP)KATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTUKH, OWOJIOTHUH, XHUMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemusle noHAmMUA, C6A3AHHbIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE, MO/ICIh, H3MEPEHHE, TIOTPEITHOCTH U3MEPEHUH, H3MEPUTETHHBIC
npuoOopsI, UdpoBas 1a00paTOpHs.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkusa, napabona,
runepboina, ux rpaduku u cBoiicTBa. Tpuronomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. BEKTOPBI M HMX MPOCKIIMH HA OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TCIUIOBOE  3arps3HCHHWE  OKPYXKAIOMIeW  Cpeapl,  yTHIU3anus
OMOOPraHNYECKOrO TOILIMBA JIJISi BHIPAOOTKH «TETUIOBOW» M JJICKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHKEHHE U KallWUIPHbBIC SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAs Macca, TOJTyYeHHe HAaHOMATEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPBIX TEN, YKUIKOCTEH U
ra3oB, OJKUIKHAE KPHUCTAUIBI, DJJICKTPUUYSCKHE CBOWCTBA METALIOB, OJCKTPOIUTHUYESCKAS
JUCCOLIMAINS, TalbBAaHUKA, JICKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue JBUKEHUH C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
KUJKOTO TPEHHS B TEXHUKE, CTATUYCCKHE KOHCTPYKIWMH (KPOHIITEHH, pemeTdaThie
KOHCTPYKIIUH), UCTIOJIH30BaHUE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (THPOCKOT, BOJOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHIWIIMOHEP, TEXHOJOTHUU TIOJIYYCHUS COBPEMCHHBIX MAaTepHUalioB, B TOM 4YHCIIC
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
IIEKTPOTIPUOOPOB, Ta30PaA3PSTHBIC JIAMITHI, ITIOJTYITPOBOIHHKOBBIC TIPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe noe.

B3aumopeiicTBUe MOCTOSIHHBIX MarHUTOB M MPOBOAHUKOB C TOKOM. MarHutHoe moJe.
Bekrop marauTHOM MHAYKUMA. [[pyHIMIT Cyniepno3UIIMM MarHUTHBIX MOJEH. JINHUU MarHUTHOU
WHIYKITUH.

MarauTHoe 1oJie MPOBOJHUKA C TOKOM (MPSMOTO TPOBOJHUKA, KATYIIKH W KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuiia Amniepa, e€ HanpaBJIEHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JI[BUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

MarunutHoe nosne B Beuectse. GeppoMarHeTUKH, rapa- U 1MaMarHeTUKH.



MYHUIUITAJIBHOE BIOJDKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/IEHNE
«CPEJJHAA OBIIEOBPA30OBATEJIbHAS IIKOJIA Nel4» TOPOJA KAJIYTU

TexHuueckue ycTpoMcTBa M TEXHOJIOTMUECKUE IIPOLIECCHl: MPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOM, yCKOpUTEIn
3JIEMEHTapHBIX YaCTHL.

Hemoncmpayuu.

Kapruna nuHMH WHAYKOIMM MarHUTHOTO IIOJSL IIOJIOCOBOTO M TOAKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHuTOB.

KaptuHa JMHUN MarHUTHOW MHIAYKUUHU IO JJIMHHOTO IIPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Ammiepa.

[etictBue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIMTA.

HaOnronenue 1BrUKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AEHCTBUS AIIEKTPOU3MEPUTENLHOTO TPUOOPA MAarHUTOAIEKTPHUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npakmuxym.

HccnenoBanye MarHUTHOTO TOJISL IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue qeiCTBUS NOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

W3y4eHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snexTpoMarHuTHOM MHAYKIMM. [loTOok BekTOopa MarHutHOM HMHAyKIuH. DJC
MHAYKIHMH. 3aKOH 3JIEKTPOMarHUTHOM uHAykunu Papanes. BuxpeBoe 3IeKTpUYECKOE IOJIE.
Toxku dyko.

O/1C nHAYKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. KarTylllka WHAYKTUBHOCTM B LE€NU IIOCTOSHHOTO TOKa. SIBieHue
camonHaykiuu. 9JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAS IIeub,
COJICHOMJI, 3aIMTA OT DJIEKTPU3ALMH TN NIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune sBaeHMs 37€KTPOMarHUTHON UHTYKIIUH.

Uccnenoanue 3aBucuMmoctd IJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBlieHME CAaMOMHIYKIIUH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIBI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka Mo/ieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.
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Pa3nen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHaas cucrema. CBOOOIHBIE KOJIEOAHNUS.

['apmonnueckue  konebanus. KunHemaTmueckoe M~ JAMHAMHUYECKOE  OIMMCAHUE.
DHEpPreTUYecKoe  ONHUCAaHHEe (3aKOH  COXpaHEHUsi MEXaHW4YecKoW dsHepruu). BriBox
JTUHAMHYECKOTO ONHCAHUS TapMOHMYECKHX KOJNCOAHWH W3 WX OJHEPreTUYeCKOro u
KMHEMaTH4YeCKOTO OMHCAHHUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYIbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUTUTYIaMU KosieOaHuii €€ CKOPOCTH U YCKOPCHHSI.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasitHUKa. [lepron cBoOOAHBIX KONEOaHUN MTPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxatroumx KojeOaHusix. BoiHyxneHHbsle koneOanusi. Pe3onanc.
Pe3zonanchas kpuBas. BinusHue 3aTyxaHusi Ha BUJ pe30HaHCHON KPUBOM. ABTOKOJIEOaHMS.

TexHu4yeckue yCTpONCTBa M TEXHOJIOTMUYECKHE IIPOIECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K0ae0aTeNIbHOTO JIBUKEHUS.

Hab6nronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUM rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHui 1 3aBUCUMOCTH MEepHOJa CBOOOTHBIX KoJeOaHUun
OT COMPOTHBIICHUS.

HccnenoBanne kosneOaHWii rpy3a Ha MAacCHBHOM NpPYKHHE C LENbI0 (OPMHUPOBAHUS
MPEJICTaBICHUA 00 UeaTbHON MOJICIIN IPY)KMHHOTO MasTHHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusX rpy3a Ha MpYyKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSHOTO U MPY)KMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TeNa B X0JIe KoJIeOaHUii Ha YIIPYroM TMOJIBECe.

N3yuenune ABUKEHUS HUTSHOTO MasTHHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

NccnenoBanue yObIBaHUS aMILTUTY Bl 3aTYXAOIIUX KOJIEOAHUH.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJ€ATHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. Csizb aMIUIMTYABI 3apsijga KOHAEHcaTopa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B UI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTtyxaromuye DSJeKTPOMarHuTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
Kosie0aHusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE M JEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHUS TIPU Pa3INdHON opMe 3aBUCUMOCTH MTEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa UHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MIEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpsKeHU.

Wneanvubiii Tpancdopmatop. [Ipon3BoacTBo, mepeaada U MOTPEOICHUE AIEKTPUUECKOM
SHEPTUH.
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OKOJIOTUYECKUE PHUCKU IPU INPOU3BOJACTBE 3JeKTposHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHHueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKHH 3BOHOK,
TEHEPATOp IEPEMEHHOIr0 TOKA, JINHUU 3JIEKTpOIIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOaHUH OT MHAYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuusuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroMMKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Mopnenb 371eKTpOMarHUTHOTO TeHepaTopa.

BbIHYX1€HHbIE CHHYCOMIAJIbHBIE KOJIEOaHHUS.

Pe3ucrop, kaTylka HHIYKTUBHOCTU U KOHJIEHCATOP B LIENIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

YCTpoiCTBO M MPUHIIUIT AEHCTBUS TpaHchopmaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

Wzydenue tpanchopmaropa.

HccnenoBanne NEpEMEHHOIO TOKA 4epe3 IOCIIEN0BATEIBHO COSAMHEHHBIE KOHIEHCATOD,
KaTyILKYy U PE3UCTOP.

HabumroieHne 351eKTpoMarHuTHOrO pe30HaHca.

HccnenoBanue padboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX paclpocTpaHeHus. [lomepedynsle M IpoAosbHBIE
BosIHBI. Ilepuon, ckopocTs pacnpocTpaHeHMs M AjduHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKus.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3Iy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmmuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, [PEIOMJIEHHME, IOJISIpU3alus,
uHTEephepeHIMs U AU(PaKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUITBI paInOCBA3H U TeJeBUICHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeENeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTPaHEHHUE MOMEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue uarepdepeHunn 1 Iuppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.
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CBolicTBa yabTpa3ByKa U €ro NIpUMEHEHHUE.

Habmionenne cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOMN
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPaKEHUE, IPEIOMIICHUE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPadUOIECTOBOTO U3TyYSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3yueHnue napameTpoB 3ByKOBOU BOJIHBI.

N3ydeHue pacrpocTpaHEHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeitHOe pacrpocTpaHEeHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. TouyeuHslit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epkaie. Cheprudeckne 3epkaia.

[Ipenomnenue cBeTra. 3akoOHbI MpelOMIIEHUsT cBeTa. AOCOMIOTHBIA  TMOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUICHHUE JUIMH BOJIH IPH IEPEXOAEC MOHOXPOMATHUYECKOIO CBETA 4Yepe3 IpaHuULly pasnerna
JIBYX ONITUYECKUX CPE.

Xon nyueii B mpusme. Jucnepcust ceera. CioxHBIM cocTaB Oenoro cBeta. LIBer.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenpHplil yro MOJIHOro BHYTPEHHETO OTPAKEHHUS.

CoOuparomue W paccewBaromue JHH3BL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHUYECKasl CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH chepudecKkoit
JIMH3bI OT €€ FTEOMETPUU U OTHOCUTEJIBHOTO MTOKA3aTEINsI IPETOMIICHHUSL.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xona syya, IpOIIEIIIEro JIMH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[TocTpoenne n300pakeHU TOYKK U OTpPEe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JTMH3AX
U UX CUCTEMAX.

Ontuueckue npubopsl. Paspermatomnias cnocoOHOCTh. [71a3 kak onTHyeckast CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonmnoBas omnrtuka. Wurepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHUHHUMYMOB B HWHTEp(QEpEHIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl KjIaccu4ecKuX MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [Judpaxinuonnas pemérka. YciaoBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHnueckue yCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboToanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TUPPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB YepPe3 IJIOCKOMAPAIIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHinm crera.
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HaOnroneHue nBeTOB TOHKUX IIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne nudpakiiMOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

HabGnronenue qucnepcuu certa.

Habumronenue nonsipusanuu cBera.

[TpumeHeHre noIIPOUIOB ISl U3yYEHHUS] MEXaHUYECKUX HAIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, PAKMUKyM.

N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PAcCTOSTHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300pakeHHs: B CHCTEME U3 IUIOCKOTO 3epKaja U JINH3BI.

[Tonryuenue n300paxeHUs B CUCTEME U3 JIBYX JIMH3.

KoHncTpyrnpoBanue TeeCKOMMUYECKUX CHCTEM.

Habmonenue nudpakuuu, nHTEphEepeHIINH U TOISPU3AIIH CBETA.

W3ydeHue noaspu3aluy CBeTa, OTPaXXEHHOTO OT OBEPXHOCTU AUIJIEKTPUKA.

W3yuenne naTephEpEHINH Ja3epHOTO N3TYICHUS HA IBYX MIEIISX.

Habnronenue nucnepcuu.

Habmronenue u uccnenoBanue 1uppakiinoHHOTO CIEKTpa.

N3mepenne 1iiMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHMH OTHOCUTEILHOCTH.

['paHuIpl NPUMEHUMOCTH Kiaccuueckoil mexanuku. [locTymarel cnenuansHOM Teopuu
OTHOCHUTEJIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYciosue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHUE BPEMEHU U COKpPALLEHUE
JUTUHBI.

DHeprus U UMNYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOSL.

TexHuueckue yYCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHULL.

VYyeHn4eckuit HKCIIepUMEHT, J1Tab0opaTOpHbIE pabOThI, MPAKTHUKYM.

OmnpeneneHne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUl (1Mo gororpadusmM TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM TI0JIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. Kopnyckynapuo-601no80ii oyaiusm.

PaBHOBecHOE TemiIoOBOE W3NIydYeHHE (M3IIy4eHHE aOCONIOTHO dYEPHOrO Tena). 3aKoH
cMemienust Buna. ['mnotesa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdexrt. Onbitol A. I'. CroneroBa. 3akoHbl poTorddexTa. YpaBHeHre DUHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCONIOTHO MOTJIOMIAIOIIYI0 M
abCcoOTHO oTpaskarollyto noBepxHocth). OnbiTh I1. H. JleGenena.
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BomHoBble cBoiicTBa yactul. Bonubl ne bpoiurd. [Inuna BosHBI ne bpoiinsg u pasmepsl
o0nacTH  JOKaNM3alMM  ABIDKYyLIEHcs  dacTuipl.  KopmycKynsipHO-BOJHOBOH — Tyanu3M.
Judpaxius >1eKTpOHOB Ha KpUCTasiax.

Cnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ eiizendepra.

TexHu4ecknue yCTpOHCTBa W TEXHOJIIOTUYECKHUE IMPOIECCHI: CIIEKTPOMETP, (POTODIIEMEHT,
¢doTonaTUMK, TYHHEITBbHBII MUKPOCKOI, COJTHEUHAas 0aTapesi, CBETOUO/.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHeIIHEro ¢porodddekra.
HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

CBeToauoI.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue poropesnucTopa.

W3mepenue noctosuHoil [Inanka Ha ocHoBe uccnenoBanus GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Toctynatel bopa. M3nydyenne u nornouieHrue (OTOHOB MPH MEpexoie aromMa ¢ OJAHOTO
YPOBHSI SHEPTUU Ha JAPYTOM.

Bunel ciektpoB. CekTp ypoBHEH 3HEpIUH aTOMa BOAOPOA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHl: CHEKTPalIbHbIM aHaINU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

HaGnronenue nuHeyaThIX CIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Omnpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMuUKym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue CreKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens sigpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PagnoakTuBHOCTh. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHbIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA JKMBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢doH uznydenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegexT maccol sipa.

Anepusie peakuuu. Jenenne wu cuHte3 snep. SnepHsie peaktopbl. IIpobGiemsl
YIPaBIEMOr0 TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE AacClEKThl pa3BUTUSA  sIIEPHOMU
DHEPrETHUKHU.

MeTobl perucTpaluy U UCCIeA0BaHUs AIEMEHTAPHBIX YaCTHII.
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DyHIaMEHTAIbHBIE B3aUMOJCHUCTBUA. bapruoHbl, ME30HBI U JENTOHBI. [IpeacrasiieHue o

CranpaprtHoil Moaenu. KBapk-TirooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CrtannapTHol Mozenu. TémMHas MaTepus U TEMHAs DHEPIUSL.

EnuncTBO M3nyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUYECKUE IMPOLECCHl: JO3UMETP, kKaMepa BuibcoHa,
SJCPHBIA  PEaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKoB YacTHII (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

N3yueHnue nornomeHus 0eTa-4yacTull aTFOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPU3UKH.

Oranbl pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE  3HAUYEHHUE
actpoHomMud. [IpUMEHMMOCTh 3aKOHOB (U3WKU Ui OOBSCHEHUS HPUPOABI KOCMHYECKHX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HccilenoBaHUd. (COBPEMEHHBIE ONTUYECKHE TEJIECKOIIBI,
paznoTenecKomnsl, BHeaTMOc(hepHast aCTPOHOMUSL.

Bun 3B€3anoro Heba. Co3Be3aust, spKue 3BE3/bl, INIAHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. Conneunas aktuBHOCTb. McTtounuk sneprun CosnHua u 3BE31.

3BE31bl, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMmma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTb». 3BE3/Ibl IJIABHOM 1OCJIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIs
3BE€31, IVIABHOM  IIOCJIEJOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE€31. CoBpeMEHHbIE
IIPEJICTaBJICHUS O IIPOMCXO0XKIEHUH U 3Bosrony CosHIa U 3BE37. OTallbl )KU3HU 3BE3NL.

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ['anmaktuke. Turbl
rajiakTuk. PajmoranakTiuku U kBazapel. YEpHbIE ABIPHI B siIpax rajlakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bonbuioro B3peiBa. PennkToBOE N3IIyYEHHE.

Macmrabnas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMITBIOTEPHBIX TMPWIOKEHUN [UIs OINpelesieHUs] IOJIOKEeHHsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CeBEpHOIo NMOJyIIapHsl U IpKUe 3BE3/bI.

HabGmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U LU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeauyuH. OleHKa TIpaHUI
IIOTPELIHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMHCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUYECKUI IKCTIEPUMEHT, JJaOOpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NoOBTOpPeHUeE.

OO6oOuieHne W cUCTeMaTH3alMsl  CoJIEpKaHWs — pa3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBIY,
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«OCHOBBI CHENMATBHONM TEOPUH OTHOCUTENBbHOCTHY», «KBaHTOBas (Qu3ukay, «IJIEeMEHTHI
ACTPOHOMHMHU U acTPOUBUKIY.

Ponp (u3MKM M acTpOHOMHMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
9THUYECKOW cdepax AeATEIIbHOCTH 4YelOBeKa, pPOJib M MeCTO (U3MKM U acCTPOHOMHHM B
COBPEMEHHOM HAy4yHOM KapTHMHE MHpA, 3HAYCHHE OIMUCATEIbHOM, CUCTEMAaTU3UPYIOLLEH,
OOBSICHUTENIBHOM U MPOTHOCTHYECKON (DYHKIMIA (pr3nuecKol TeOpHH, poib PU3NIECKON TeOpUur
B (hopMHpOBaHUM MpeACTaBIECHUI O (U3MUECKONW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbI
MHpa B 00ILEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEJCTABICHUN O IPUPOJE.

MesknpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C YIETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eéd C KypcaMd MarTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle NOHAMUA, CEA3AHHBIE C UZYUEHUEM MENO006 HAYUHO20 NO3ZHAHUA:
SBIICHUE, HAy4YHbIH (akT, rumore3a, (Qu3uveckas BeEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCHEPUMEHT, MOJCIIMPOBAHKE, MOJIEb, U3MEPEHHE, TIOIPEIIHOCTH U3MEPEHUH, H3MEPUTEIIbHbIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: pemieHre CUCTEMbI ypaBHeHUH. TpuroHomerpuueckue QyHKIUH: CHHYC,
KOCHHYC, TAQHTE€HC, KOTaHI'€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpH M HX
IPOEKIMM Ha OCH KOOPAMHAT, CJIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JI€MEHTAapHBIX (DYHKIMH.
[Tpu3Haku no100us TPEYTrOJIbHUKOB, ONpeAeICHHUE TUIOIAAN IUIOCKUX GUTyp U 00bEMa Tell.

Buonozua: »nextpudeckue SBICHHUS B JKMBOH TNpHUpPOJE, KoJieOAaTeNbHbIC IBU)KCHUS B
KUBOW  TNPHPOJE,  DKOJOTMYECKHE  PUCKA  TPH  TPOMU3BOJACTBE  DJCKTPOIHEPTHH,
JJIEKTPOMArHUTHOE 3arpsi3HEHHE OKpYJKAIoIIeW Cpezbl, YJIbTPa3BYKOBas JIMAarHOCTHKA B
MeJIMIMHE, ONITUYECKUE SIBJIICHUS B )KUBOW IPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTAJJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPATIbHBIN aHAIN3.

T'eocpaghua: marHUTHBIE TOMIOCA 3€MIIH, 3aJIe)KH MArHUTHBIX pyA, (GOTOChEMKA 3€MHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozus: MpUMEHEHUE TIOCTOSTHHBIX MAarHUTOB, YJIEKTPOMAarHUTOB, JIEKTPOIBUTATEIN
SxoOu, TreHepaTOp TMEPEMEHHOTO TOKA, HWHAYKIMOHHAs T1e4Yb, JHMHHUU OJIIEKTporepeaad,
AIIEKTPOJIBUraTeNlb, pajap, paauoONpUEMHUK, TEJIEBU30p, aHTeHHa, Ttenedon, CBY-neus,
yABTPa3BYKOBasi JIMAarHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA ammapar, BOJOKOHHas ONTHKa,
coJHeyHast OaTapesi, CIyTHUKOBbIE PUEMHUKH, S€pHAs SHEPTeTUKA U HKOJIOTUYECKUE ACTIEKThI
€€ pa3BUTHSL.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHMA YyueOHoOro npeamera «®Pu3nka» JOJKHBI OTPAXKaTh
TOTOBHOCTb U CIIOCOOHOCTh 00Y4YaIOLIMXCSl PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEHN MO3ULIUEH
JUYHOCTH, CHUCTEMOH  IICHHOCTHBIX  OpUEHTALWH, TO3UTUBHBIX  BHYTPEHHHX  YOCKICHHIA,
COOTBETCTBYIOIMX TPAAULMOHHBIM IIEHHOCTSM POCCHHCKOr0 OOIIEeCTBA, pacUIMpEHHE KU3HEHHOTO
ONbITa M ONBITA JAEATEIBHOCTH B IIPOLECCE pEaM3alli¥ OCHOBHBIX HAIIPABJICHUN BOCIIMTATEIbHON
JESATEIIBHOCTH, B TOM YHUCIIEC B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:
e c(hOPMHUPOBAHHOCTb I'PAXKJAHCKON MO3ULUHU 00YYarOLIerocs Kak akKTUBHOIO U OTBETCTBEHHOT'O
YIEeHa POCCUIICKOro 00I1ecTBa;
® [IPUHATHE TPAJAULHUOHHBIX OOIIEYETOBEYECKMX TI'yMaHMCTHYECKUX M JIEMOKpPAaTHUECKUX
[ICHHOCTEI;

® TOTOBHOCTb BECTU COBMECTHYIO JEATEIHOCTh B MHTEpecax TIpPakJaHCKOro OOlIecTBa,

y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3aIHu;

e yMEHHE B3aUMOJEHCTBOBATh C COLIMATIBLHBIMU UHCTUTYTaMU B COOTBETCTBUU € UX (QYHKIUSIMH U

Ha3HAYCHHEM;
® TOTOBHOCTb K TYMAaHUTAPHOMN U BOJIOHTEPCKOM JECATEIBHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHUSA:
e c(pOpMHUPOBAHHOCTb POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;
® [IEHHOCTHOE OTHOLIEHHE K IOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUNCKUX YUEHBIX B
obsactu GU3UKKU U TEXHUKE.
AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMSA:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO TOBE/ICHUS;
e CrocoOHOCTh OILIEHHMBATh CHUTYallMI0 M IPUHHUMATh OCO3HAHHbBIE PEIICHHs, OPUEHTUPYSACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;
® 0OCO3HaHME JUYHOI'O BKJIa/Ja B IOCTPOEHHUE YCTONYMBOIO OYyIYILIETO.
ICTETHYECKOr0 BOCTIMTAHUSA:
® OCTETHMYECKOE OTHOLIEHHWE K MHUpPY, BKJIKOYas 3CTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® UHTepec K pa3inyHbIM cepaM MpodhecCHOHATBHON JesTeNbHOCTH, B TOM UYHCIIE CBSI3aHHBIM C
¢bu3MKOW ¥ TEXHHUKOW, yMEHHE COBEepIIaTh OCO3HaHHBIM BbIOOp Oyaymed mnpodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHbIE TUIaHbI,
® TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHUIO M CaMOOOpa3oOBaHHWIO B 00JacTH (U3UKH Ha
MPOTSHKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
e cOpMHPOBAHHOCTh  HKOJIOTUYECKOM  KYyJIbTYpPBl, OCO3HaHHE TJOOAIBHOIO  XapakTepa
HKOJIOTHUECKUX MPobIIeMm;
® [UJJAHMPOBAHUE M OCYIIECTBJICHUE JAEHUCTBUU B OKPYKAIOIIECH Cpe/le Ha OCHOBE 3HAHMS IeJeil
YCTOHYMBOTO Pa3BUTHUS YEIIOBEUYECTBA;
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pacuIpeHre OmbITa NEATETBHOCTH KOJOTUYSCKON HANpaBICHHOCTH HAa OCHOBE HMMEIOIIHXCS
3HaHWH Mo (pu3uKe.

IHMEHHOCTU HAYYHOI'0O IIO3HAHUSA:

cOpMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIET0 COBPEMEHHOMY YPOBHIO pa3BHTHS
¢u3nUecKoil HayKu;

OCO3HAHUE IICHHOCTH HAy4YHOH JAEATeNbHOCTH, I'OTOBHOCTh B MpoIecce U3ydeHUs (U3MKu
OCYIIECTBIISATH MPOCKTHYIO U UCCIICAOBATEIBCKYIO JICITEIbHOCTh MHIUBHIYAILHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble JJornueckue aeicTBus:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyaJM3UpPOBaTh MpoOieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPEENATh eI AESITEIBHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX TOCTUKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;
pa3pabarbiBaTh IUIaH PEIIEHUs MPOOJIEMbl C YYETOM aHaIM3a MUMEIOIIMXCS MaTepUalbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBHUE PE3YJIbTATOB LEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOODJAMHUPOBATh M  BBINOJHATH pabOTy B YCIOBHSIX pEAIBHOTO, BHUPTYaIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBrble ncciienoBareLCcKHe AeiCTBHUA.

BIIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MOHATUSIMH M METOJIaMU (PU3UIECKON HAYKH;
BIIQJICTh HAaBBIKAMHU YYEOHO-MCCIEAOBATEIILCKON U TPOEKTHOW JESITENIbBHOCTH B 00JacTH
(bu3HKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIIeHHs 3a7a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro HWHTEPIpPETaluu,
npeoOpa3oBaHUI0 U TMPUMEHEHHIO B Pa3lWYHBIX YYEOHBIX CUTYyallMsX, B TOM YHCIE MpH
CO3JJaHUHU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH,

BBISIBJIATh IPUYUHHO-CJIEICTBEHHBIE CBS3M U AKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pelieHusi, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBA CBOWX YTBEPKICHHM, 3a/1aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

aHAJIM3UPOBAThH MOJYYCHHBIE B XOJI€ PEIICHUS 3aJa4ll Pe3yIbTaThl, KPUTHUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh W (OPMYITHPOBATH COOCTBEHHBIC 3a/lauyd B 00pa30BaTEIbHOW JEATEIHHOCTH, B TOM
qrclie TPU U3Y4YEeHUU (HU3HKH;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEIIAaraTh OPUTMHAIIbHBIE TTOJIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:
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BJIAJCTh HaBBIKAMU TOJY4EeHUs HH(pOpManuu (U3MYECKOrO COAEpKaHUS M3 HCTOYHHMKOB
pa3sHbIX THUIIOB, CaMOCTOSITENBHO OCYIIECTBIATh IIOMCK, AaHAJIW3, CHCTEMAaTU3aLHI0 H
MHTEpIpeTanrio HHPOPMALIUU Pa3THYHBIX BUIOB U (OPM IMpE/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MH(MOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOIMH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHU3allMOHHBIX 3a/1a4 C COOJIOACHHEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH 0E30IaCHOCTH, TUTHEHBI, PECypCcoCcOepeKeHNs, IPABOBBIX M STHUYECKUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAEPIKAHUS B PA3IMYHBIX (opMmarax ¢ yuy€TOM Ha3HAYCHUS
uHpOpMaLlMM M 1eJIeBOM ayAMTOpUH, BbIOMpas ONTUMaIbHYIO (GOpPMY HpPEICTABICHUS U
BU3YalIU3alUu.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnme JeHCTBUA:

OCYIIIECTBIISATH OOIICHHE HA ypoKaX (DU3UKHU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUUHO M3JIaraTh CBOKO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB;
[IOHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOW U MHAMBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBHM ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4Je€Ha KOJIEKTUBA;

IPUHUMATD L€ COBMECTHOMN AESITEIbHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBATDH JEHCTBUS 1O
€€ JIOCTMKEHHUIO: COCTaBIIATh IIJIaH JEWCTBUHM, paclpeAcsiiarh poJId € Y4ETOM MHEHUU
Y4aCTHUKOB, OOCYXAaTh PE3yIbTaThl COBMECTHON pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa M Ka)XJOro y4acTHMKA KOMaHIbI B OOIMI pe3ysibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IPOEKThI, OLIEHUBAaTh HUAEH C I[O3ULHMH HOBU3HBL, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh MO3UTHUBHOE CTPATErMUECKOE IMOBEJCHHWE B PA3JIMYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIe AeiicCTBUSA
Camoopranmsanms:

CaMOCTOSITENIbHO OCYUIECTBJIATh IO3HABATENbHYIO JEATEIbHOCTh B o00JacTu (U3UKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATh IUIAH pEUICHHs pacu€THBIX M KayeCTBEHHbIX 3ajad, IUIaH
BBITIOJTHEHHSI TPAKTHUECKOH paboThl ¢ Y4ETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATIOYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelIeHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO APYAULIMHU B 001acTh (U3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’Ib, 3MOLIHOHAJIBLHBIA HHTEJLJIEKT:

AaBaTb OLCHKY HOBBIM CHUTyallUsdM, BHOCUTB KOPPCKTHBBI B JCATCIbHOCTHL, OLICHUBATH
COOTBETCTBUEC PECIYJIbTATOB LEIISAM;
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BJIa/IETh HABBIKAMU TO3HABATENbHON pedieKCMM KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUI;

MCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIECHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHIKEHHIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U IPABO APYTUX HA OIIUOKH.

B mpouecce AOCTHXKEHHS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpamMMbl MO (U3UKE UL ypOBHS
cpemHero oOmiero oOpa3oBaHUs y OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHATIBHBIA WHTEIUICKT,
HpeANoJararoni ChOPMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE 3MOLUMOHAIBHOE COCTOSHHUE,
BU/ICTh HAIPaBIICHUS PAa3BUTH COOCTBEHHOM AIMOIIMOHAIBHON Cepshl, OBITh YBEPEHHBIM B ceOe;
CaMOpeTyJIMPOBaHMsI, BKIIOYAIOIIEr0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEJCHHE, CIOCOOHOCTD aIalITUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U TPOSIBISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALlMM, BKJIOYAIOIIEH CTpEeMJICHHME K JOCTHKCHUIO IIeJIH U  YCIEXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHMMAaTh JMOLMOHAIBHOE COCTOSHHE JIPYTHUX,
YYUTBIBATH €0 TPU  OCYHNIECTBICHMH OOIICHHUS, CIIOCOOHOCTh K COYYBCTBUIO U
CONEPEIKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKIIOYAIONIMX CIIOCOOHOCTH BBICTpaMBATh OTHOIICHUS C APYTHMH
JFOIbMH, 3a00TUTHCS, IPOSIBIISATH HHTEPEC U Pa3pemaTb KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATHBI

K xoH1y o0yuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl HA YIIIyOJEHHOM YpOBHE JOJKHBI OTPAXXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

MOHUMAaTh POJb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, IKOJOTHUECKON, COLIMATILHON U
ATHYECKON cepax AESITETbHOCTH YeJIOBEKa, POJb U MECTO (PU3MKU B COBPEMEHHOM HaydHOI
KapTUHE MHpa, 3HAYCHHE OINUCATENIbHOM, CHCTEMaTH3UPYIOUIeH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKON (QYHKIUH (QU3MUECKOW TEOpUM — MEXaHMKHM, MOJEKYISIpHOW (U3MKU U
TEPMOJIMHAMMKH, pOJIb (PU3NYECKON TEOpUM B (POPMHUPOBAHUU MPEJCTABICHUN O (HU3NUECKOM
KapTHUHE MUPAa;

pasnnyarh YCJIOBUS NPUMEHUMOCTH Mojened (u3nYecKuX Teld U MpPOLEecCOB (SBICHUN):
UHepIUalbHas CUCTeMa OTcuéra, aOCOJIIOTHO TBEPAOE TENO, MaTepuajabHas TOYKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TMaJeHue, aOcoJoTHO ympyras aedopmanus,
abCOJIIOTHO YNpyroe M aOCONIOTHO HEYNpPYroe CTOJKHOBEHMS, MOJEIM Ta3a, >KUAKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOIO) TeNa, HACAIbHBIM Tra3, TOYEYHBIH 3aps], OJHOPOIHOE
AIIEKTPUUYECKOE TI0JIE;

pasnuyarh YCJIOBHUS (TpaHMIbI, OOJIACTH) MPUMEHUMOCTH (PHU3MUECKUX 3aKOHOB, MOHMMATh
BceoOUMil xapakTep (GyHAaMEHTAIbHBIX 3aKOHOB U OTPAaHHMYEHHOCTh HCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

AQHAIN3UPOBATh M OOBICHITH MEXAaHMYECKHE IPOLIECChl U SBIIEHUS, HCIOJIb3ysl OCHOBHBIE
MOJIO)KEHUS M 3aKOHbI MEXAaHUKH (OTHOCHTEIBHOCTh MEXaHWYECKOTO JBMXKEHHUS, (OpMYyJIbl
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KWHEMAaTUKH PaBHOYCKOPEHHOTO JBIKEHMs, IpeoOpa3zoBaHus lamuies [UIsi CKOPOCTH U

nepeMenieHus, 3akoHbl Hbpl0TOHA, MpUHIMI OTHOCUTENIbHOCTU ['anmuiesi, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBl COXPAaHEHUS MUMIYJIbCa U MEXaHWYECKOW HHEPruH, CBs3b PabOThI CHIIBI C
U3MEHEHHEM MEXaHHYeCKOM HHEpruM, YCJIOBHsS paBHOBeCHS TBEPAOrO Tena), MpPU 3TOM
MCIIOJIb30BaTh MAaTEMaTHUYECKOE BBIPAXEHUE 3aKOHOB, YKa3blBaTh YCJIOBHUS NPUMEHUMOCTU
(bU3MYECKUX 3aKOHOB: IMpeoOpa3oBaHMii ['anmies, BTOPOTO U TPETHETO 3aKOHOB HbIOTOHA,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXaHUYECKON SHEPIUH, 3aKOHA BCEMUPHOTI'O TATOTEHUS;
aHATM3UPOBAaTh W OOBSCHATH TEIJIOBBIE TPOLECCHl M SBJICHHUS, HWCIOJb3yd OCHOBHBIC
nonokeHuss MKT u 3akoHBl MOJIEKyJIApHOM (U3UKUM U TEPMOJAMHAMUKH (CBSI3b JaBIICHUS
UJIEANbHOrO ra3a co CpeHEN KUHETUYECKOM SHEPruen TEIIOBOIO IBHXKEHHS U KOHLICHTpaLuen
€ro MOJIEKYJI, CBA3b TEMIIEPATYPhI BEUIECTBA CO CPEAHEH KUHETUYECKON SHEPIHel TEIIOBOrO
JBUKEHMSI €r0 4YacTHUll, CBSI3b JABJICHMS HJI€AJIbHOIO ra3a ¢ KOHLEHTpaluell MOJEKY]I U €ro
TeMmnepaTypou, ypaBHeHue MeHneneeBa—KianeiipoHna, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHMs] HHEPTrUu B TEIUIOBBIX IMpolleccax), MpU ATOM HCIOIb30BaTh MAaTEMaTUYECKOE
BBIpQKCHHE 3aKOHOB, YKa3blBaTh YCJIOBUS MPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
Knaneiipona;

AQHAJTM3UPOBATh U OOBSACHATH AJNEKTPHUECKUE SIBJICHHS, HCIIONB3Ysl OCHOBHBIC TIOJIOKEHUS W
3aKOHBl AJIEKTPOJAMHAMUKHM (3aKOH COXPAaHEHHUS »JJIEKTPUYECKOTO 3apsia, 3akoH Kyiona,
MOTEHIUATBHOCTD 3JIEKTPOCTATUYECKOT0 MOJIsl, TPUHIUII CYTIEPIIO3ULIMH SJIEKTPUUECKUX TTOJIEH,
IIPU 3TOM YKa3bIBasl YCIOBUSI MPUMEHUMOCTH 3akoHa KysnoHa, a Takke NpakTUYECKU Ba)KHbIE
COOTHOLLIEHUS: 3aKOHbI OMa /JIsl yyacTKa LENH U Ul 3aMKHYTOM 3JEKTPUUYECKON LEeNH, 3aKOH
Jxoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes s 3JeKTPoIn3a);

OIKCHIBATH (PU3NYECKHE MPOIIECCHI U SBJICHUS, UCTIONB3YS BEJIMYMHBI: TIEPEMEIICHNE, CKOPOCTb,
YCKOPEHHE, UMITYJIbC TEJla M CUCTEMBbI TEJ, CHJIA, MOMEHT CHUJIbl, JaBJICHHE, MOTECHLUAIbHAS
SHEpPrusl, KNHEeTHYECKasi SHEePTus, MEXaHUYeCcKas YHeprusi, paboTa CHIIbI, IEHTPOCTPEMUTEIHHOE
YCKOpEHHUe, CWila TSDKECTH, Cuja yIOpyrocTH, CHJa TPEHHUs, MOIIHOCTb, 3HEPTUsd
B3auMOJecTBUS Tena ¢ 3emsi€d BONMM3M €€ MOBEPXHOCTH, BHEpPrusl ymnpyrou nedopmanuu
MPYKUHBI, KOTUYECTBO TEIUJIOTHI, a0CONIOTHAsI TeMIepaTypa Tena, paboTa B TEPMOJAMHAMUKE,
BHYTPEHHSISI DHEpPrus HJAealbHOrO0 OJHOATOMHOTO Ta3za, paldoTa HIEalbHOTO Tasa,
OTHOCHTEJIbHAs BIAXKHOCTh Bo3ayxa, KII/[ naeanbHOro TEmiaoBOro ABUrarTess; 3JEKTPUYECKOE
1oJie, HampsLDKEHHOCTh AJIEKTPUYECKOrO MOJIs, HANPsHDKEHHOCTH IMOJI TOYEYHOro 3apsia WM
3apsDKEHHOr0 I1apa B BaKyyMe M B JIMAJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTATHYECKOro MO,
Pa3HOCTh MOTEHLHMAJIOB, 3JIEKTPOABUKYILAS CHIJIA, CUJIA TOKA, HAMpPSIKEHHWE, MOIIHOCTh TOKa,
JIEKTpUYecKass €EMKOCTb IIJIOCKOIO KOHJIEHCAaTOpa, CONPOTUBIEHUE Yy4YacTKa LENH C
IIOCJIEIOBATEIbHBIM W IApAJUICIbHBIM COEAMHEHUEM PE3UCTOPOB, DHEPIUS DIIEKTPUUYECKOIO
IOJIsI KOH/IEHCATOPa;

OOBSACHATP OCOOEHHOCTH TMPOTEKAHUS (PU3NYECKUX SIBICHUH: MEXaHUYEeCKOe JBUKECHHE,
TEIUIOBOE JIBUKEHHME YacTHIl BEIIEeCTBa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBHXKEHHE,
mubdy3us, wucnapeHwe, KUMEHUE W KOHJEHCAIMs, IUIaBICHWE W KPUCTAJUTM3AIlus,
HAIpPaBJIEHHOCTh TEIUIONEepeaayuu, 3JIEKTpU3alus Tell, SKBUIOTEHIUAIbHOCTh IOBEPXHOCTU
3apsKEHHOT0 IPOBO/IHUKA;

IPOBOAMTH HCCIIEJOBAHHE 3aBHUCUMOCTH OJHOM (HU3MYECKOW BEIMYUHBI OT JAPYrod cC
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3yNnbTaThl MOJTYYCHHON 3aBHUCHUMOCTH (M3MUYECKUX BEIMYUH B BHJE IpadukoB c yd4€ToM
a0COIOTHBIX MOTPEITHOCTEN H3MEPEHUH, IeTIaTh BHIBOBI IO Pe3yIbTaTaM MCCIEIOBAHUS;
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® TIPOBOJUTH KOCBEHHBIC M3MEPCHUs (PU3UUECKUX BEITUYHH, TPU ATOM BHIOMPATH ONTHUMAJIbHBIN
METOJ HW3MEPEHHS, OICHHWBATh aOCOJIOTHBIE W OTHOCHUTEIBHBIC IOTPEUTHOCTH TMPSAMBIX H
KOCBEHHBIX U3MEPEHHUN;

® [IPOBOJUTH OMBITHI MO TMPOBEPKE NPEAJIOKECHHOM THUMOTE3bl: IUIAHUPOBATh SKCIICPUMEHT,
coOMpaTh IKCIEPUMEHTAIBLHYIO YCTAHOBKY, aHAIM3UPOBATh MOJYyYEHHBIE Pe3yIbTaThl U JI€NaTh
BBIBO/JI O CTaTyCE MPEIIOKEHHON TUIIOTE3bI;

e coOM0/IaTh TpaBwia OE30MMACHOTO TPy/Aa MPU MPOBEACHUH HCCICIOBAHUN B paMKax y4eOHOTO
SKCTIIEPUMEHTa, MPAKTUKyMa W Y4eOHO-HCCIEIOBATEIBCKON W IMPOCKTHOM JEATEITBLHOCTH C
WCITOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOMCTB M JIAOOPATOPHOTO 000PYAOBAHUS;

e pemaTh pacuy€THHIC 3aa4d C SBHO 3aJaHHOW W HESBHO 3aJIaHHOW (DM3MYECKOM MOJENbIO: Ha
OCHOBaHWHW aHAJM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (M3MYECKON MOICIH, OTBEUYAOIICH
TpeOOBaHUSIM 3a7a4d, NPUMEHATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJIATHI
(GUBMYECKUX TEOpUH TMPU WCIOIH30BAaHUM MATEMATHUYECKUX METOAOB pEIIeHUs 3ajad,
MPOBOJIUTh PACUETHl HAa OCHOBAHMM HMEIOIIMXCS JAHHBIX, aHAJU3UPOBATH PE3yJbTaTbl U
KOPPEKTUPOBATh METO/IbI PELIECHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

e pemiaTh Ka4eCTBEHHBIE 3aJlauM, TPEOYIOIUEe MPUMEHEHHs] 3HaHUN M3 Pa3HBIX pa3fesioB Kypca
Gu3MKY, a TaK)Ke€ WHTErPAlMM 3HAHUWA W3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA:
BBICTPAWBaTh JIOTHYECKYIO LIETIOYKY pACCYKIEHUH C ONOpOM HAa H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HYCCKHUE SBJICHUS;

® HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MJisi OOBSICHEHUS OCHOBHBIX MPUHIHUIIOB pPadOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® [PUBOJWTH MPUMEPHI BKJIA/Ia POCCHICKUX U 3apyOCKHBIX YUECHBIX-(PH3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

® aQHAIM3WPOBATh M OIICHUBATH IOCJIECACTBUS OBITOBOM W TPOU3BOJCTBEHHOW JESATEIBHOCTH
YeNoBeKa, CBI3aHHON ¢ (PU3NYECKUMU MPOIECCaMU, C MO3UIUN IKOIOTUIECKON OE30MacHOCTH,
MPEACTABICHUN O PalMOHAJIBbHOM IPUPOIONOJIb30BAHUH, A TAK)KE PA3yMHOM HCIOJb30BAHUU
JTOCTH>KCHHUI HAYKH M TEXHOJIOTHH IS JATbHEHIIIETO pa3BUTHS Y€JI0BEUECKOTO OOIIECTBA;

® TMPUMEHSTh pa3IUYHBbIE CHOCOOBl PaboThl ¢ uWHpoOpMaluell (U3NYECKOTO COMEpKaHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJOTHUM, TPH OSTOM HCIOIH30BATh
COBpeMeHHbIe WH(OPMAIMOHHBIE TEXHOJOTUHU ISl TMOHMCKA, MepepadOTKH W TPEedbsBICHUS
yueOHOM W HAYYHO-TIOMYNSApHOW HWHMOpPMALUU, CTPYKTYPHUPOBAHUS M HHTEPIpETAINH
uHpopMaIuK, TOJYYEHHOW W3 Ppa3IMYHBIX HWCTOYHHUKOB, KPUTHUUECKH aHAJIU3UPOBATh
noyiydyaeMyr0 MHGOpPMAIMI0O U OIICHUBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOIIUXCS
3HaHM, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHHUKA HH(OPMALIUY;

® TIPOSBIISITH OPTaHU3AIMOHHBIE U TO3HABATEIbHBIE YMEHHS CaMOCTOSTEIHHOTO MPUOOpETEHUs
HOBBIX 3HAHHI B MPOIIECCEe BHIMOTHEHUS MPOCKTHHIX U y4eOHO-UCCIIEIOBATENBCKUX padoT;

e paboTaTh B TPYIIE C HCIOTHEHUEM pPa3IUYHBIX COIMAIBHBIX DPOJIEH, TUIAHUPOBATH PadOTy
TPYINIBI, PAMOHAJIBHO PACHPEACIATh AEATENBHOCTh B HECTAHJAPTHBIX CUTYALMAX, aI€KBATHO
OIICHUBATh BKJIA] KQXKI0TO U3 YYACTHUKOB TPYIIIHI B PEIICHNE pacCMaTpUBaeMO IPOOIIEMBI,

® TMPOSIBISITH MOTHBAIMIO K Oynymield mpohecCHOHATBHOW AeSTeNbHOCTH MO CHEIUAIBHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

K xonny o6yuenus B 11 knacce npeiMeTHbIe pe3ynbTaThl HA YIIyOJEHHOM YPOBHE JAOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

® [IOHUMMaTh poOJib (U3UKH B SKOHOMHUYECKOW, TEXHOJIOTMYECKOM, COLMAIBbHOM W 3ITUYECKOM

cdepax AeATENbHOCTH YelloBeKa, pojib U MECTO (U3UKM B COBPEMEHHOM Hay4yHOH KapTuHE
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MHpa, POJIb ACTPOHOMHUHU B IPAKTHUECKOU ACATEIBHOCTH 4YEJIOBEKA W JaJlbHEHIIEM HAy4YHO-

TEXHUYECKOM Pa3BUTUH, 3HAYCHHUE OINHUCATEIBHOM, CHUCTEMAaTU3UPYIOIIEH, OObSICHUTEILHOU U
MPOrHOCTUYECKOW (YHKIUN (PU3NYECKOW TEOPHUH — DJIEKTPOJMHAMHUKH, CIIELHUATbLHOW TECOPUU
OTHOCUTEIIbHOCTH, KBAaHTOBOW (U3UKH, pPOJb (usnueckoil Tteopun B (OPMUPOBAHUU
npeCcTaBiIeHuid 0 (pu3nyeckord KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MUpa B OOIIeM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;

pa3nuyath YCIOBHUS MPUMEHUMOCTH Mojenell (PU3HUECKUX Tel W MPOLECCOB (SBICHUN):
OJTHOPOJHOE 3JIEKTPHUUECKOE M OJHOPOJHOE MArHUTHOE IIOJIsA, TapMOHHUYECKHE KoJeOaHus,
MaTeMaTUYeCKUW MAasTHUK, HWICAIbHBII MPYXUHHBIA MAasSTHUK, TapMOHHYECKHE BOJIHBI,
ujeanbHbli KojeOaTeNbHbI KOHTYp, TOHKas JHMH3a, MOJeJedl aromMa, aTOMHOIO sjapa H
KBAHTOBOM MOJICIIH CBETA;

pa3iauyath yCioBUA (TpaHUIlbl, O0JIACTH) MPUMEHHUMOCTH (PU3UYECKHX 3aKOHOB, MOHHMATh
BceoOImuit xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB UM OIPAaHHMYEHHOCTH WCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

AQHAJTM3UPOBATh M OOBSACHATH DJIEKTPOMATHUTHBIE MPOLECCH U SBJICHUS, MCIIOJIBb3YSI OCHOBHBIC
MOJIOKEHUS M 3aKOHBI 3JCKTPOAMHAMHUKU U CHEIHATbHOM TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHUs INEKTPUUYECKOTOo 3apsaa, cuia Amiepa, cuia JIopeHia, 3aK0oH 3JIeKTPOMAarHUTHOU
uHayKuy, npaswio Jlenna, cBsa3p 3]C caMOMHAYKIIMU B AJIEMEHTE SJECKTPUUYECKOMN ILIETH CO
CKOPOCTHIO HM3MEHEHHSI CHJIBI TOKA, TOCTYJAThl CIEIUATBbHOW TEOPHH OTHOCHUTEIHHOCTH
DUHIITeHA);

AQHAJTM3UPOBAaTh M OOBSACHATH KBAaHTOBBIE NPOIECCHI W SBJICHHUS, HCIONB3YS TOJOKECHUS
KBaHTOBOU (u3uku (ypaBHeHHe DifHIITelHA 1715 PoToddeKTa, mepBblil 1 BTOPOU MOCTYIATHI
bopa, mnpuHnMn cooTHouIeHUs HeompenenéHHocTeil [eiizenOepra, 3aKOHBI COXPaHEHUSA
3apsI0BOTO W MAacCOBOT'O YHCEN W DHEPTUU B SIEPHBIX DPEAKLHUAX, 3aKOH PaJNOAKTHBHOTO
pacriana);

ONKCHIBATh (U3UYECKHE TIPOLECCHl M SBICHHS, WCIONb3Yysd BEIWYHHBI: HANPSHKEHHOCTH
DIIEKTPUUYECKOTO TIOJS, TOTEHIMAT 3JIEKTPOCTATHYECKOTO TOJsS, Pa3sHOCTh ITOTEHIIUAJIOB,
AIIEKTPOABIDKYIIAsT CHJIA, MHAYKIUS MarHuTHOrO MOJIsi, MarHUTHBIM TOTOK, cuia Awmmepa,
UHAYKTUBHOCTb, OJJIEKTPOJBMXKYIAs CHUJa CAaMOUHAYKIUHM, OSHEPrusi MarHUTHOTO TOJIA
NIPOBOJTHUKA C TOKOM, PEISTHBUCTCKUI WMITYJIbC, TIOJTHAS DHEPTHUS, SHEPTHS MOKOsI CBOOOIHOM
YaCTHUIIBI, SHEPTHUS M UMITYJIBC (POTOHA, MACCOBOE YHCIIO | 3apsi Spa, SHEPTHS CBS3H SIpa;
OOBSICHATH OCOOCHHOCTH TIPOTEKAHUS (PH3MUECKUX SIBICHHWN: DJIEKTPOMArHUTHAS WHIYKIHS,
CaMOMHIYKIIMsI, pe30HAHC, MHTepPEepeHIs BOIH, TU(PpaKLus, AUCIIEPCHUs], TIOJTHOE BHYTPEHHEe
oTpaxkeHue, porornexTpudeckuii 3¢ ekt (poroaddexr), anbda- u 6era-pacnaasl sjep, raMma-
U3ITy4eHue siep, GU3nIecKre MPUHIMITEI CIEKTPATBHOTO aHAIN3a U paboTHI Jla3epa;
OTpeNieNATh HaIllpaBlieHHe MHIYKIIMM MarHUTHOTO MOJIsi IPOBOJHUKA C TOKOM, CHJIBI AMIiepa U
cuibl JIopeHiia;

CTPOUTH U300pakeHHUE, CO37aBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH30M, U pacCYUTHIBATH €T
XapaKTePUCTHKH;

IPUMEHSATh OCHOBOIIOJIATAIOIINE aCTPOHOMUYECKHE TIOHATHS, TEOPUU M 3aKOHBI JIJIsl aHAIIN3a U
00BsICHEHUST (PU3UIECKUX TIPOIIECCOB, MPOMCXOAIMNX B 3BE3Iax, B 3BE3MHBIX CHUCTEMaX, B
MEXTaJIaKTHIECKOU cpefie; TBMKEHUS HEOECHBIX TeJ, SBOJIONNH 3BE3/] 1 BeenenHoi;
MIPOBOJIUTH HCCJICIOBAHUE 3aBHCUMOCTEH (DMU3NYECKUX BEIWYHH C HCIIOJIB30BAHHEM IPSMBIX
U3MEPEeHUH, MpU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH pe3yJbTaThl MOJY4YECHHON
3aBHCUMOCTH (PU3UYECKUX BEIMYUH B BHUJE I'papUKOB C YUETOM aOCOIIOTHBIX MOTPEIIHOCTEH
U3MEpPEHUH, IeNIaTh BRIBOJIBI TI0 PE3yJIbTaTaM UCCIIETOBAHMS,
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MPOBOAUTH KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEIMYWH, IPU 3TOM BbIOMpATh ONTHMAaIbHBIN
METOJI M3MEpPEHHUs, OLEHUBATh AaOCOJIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHUN;

IIPOBOJIUTH OIBITHl IO MPOBEPKE IMPEUIOKEHHON THUIOTE3bl: IUIAHUPOBATh SKCIEPHUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIIM3UPOBATh MOJYyYEHHBIE PE3YyJIbTaThl U JI€TaTh
BBIBOJ] O CTaTyCe MPEUI0KEHHON THUIIOTE3BI;

ONKMCHIBATH METObI MOJYUEHUSI HAYUYHBIX ACTPOHOMUYECKUX 3HAHUI;

coOnronarh mpaBuia 06€30MacHOro TpyJa IMpH MPOBEICHUU WCCICIOBAHUN B paMKax y4eOHOTO
OKCIIEPUMEHTA, TPAKTHKYMa W Y4€OHO-HCCIEIOBATEIBCKOW M TMPOCKTHOW MICSITEILHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pemaTts pacd€THRIC 3a/1a4d C SBHO 3aJaHHON M HESBHO 3aJaHHON (PU3UYECKOW MOJIENBIO: Ha
OCHOBaHMHU aHaJlM3a YCIOBUS BbIOMpaTh (U3NYECKUE MOJENIM, OTBEYaIolUue TpPeOOBAHUAM
3a/1a4¥, MPUMEHSATh (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U IMOCTYNATHl (PU3HUECKUX TEOPHUIl
MPY HUCIOJIBb30BAaHUM MATEMATHYECKHMX METOJOB PEIICHUS 3a/1ad, NPOBOJMUTH pAacUEThl Ha
OCHOBaHMM HUMEIOIIUXCS JaHHBIX, AHAIM3UPOBATh PE3YJbTAaTbl U KOPPEKTHPOBATH METObI
pELIeHUs C YYETOM MOJYyUYEHHBIX pPe3yIbTaTOB;

peliaTh KaueCTBEHHbIE 3aJjaud, TpeOyrolre NpUMEHEeHUs 3HAHUN W3 Pa3HbIX Pa3leNioB Kypca
bu3nky, a TakkKe MHTErpalluy 3HAHUN U3 APYTrUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA:
BBICTPAWBaTh JIOTHYECKYIO LIETIOYKY PpACCYKIECHUH C ONOpOM HAa H3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMS JJIS OOBSCHEHHUS OCHOBHBIX TPUHIIMIIOB pPabOThHI
MU3MEPUTEIIbHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MIPUBOJIUTH MMPUMEPHI BKJIaJ]a POCCUNUCKHUX H 3apyOCKHBIX yUEHBIX-(DU3HKOB B PAa3BUTHC HAYKH,
B 00BSICHEHUE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUIA;
aHAJIM3UPOBATh M OIICHUBATH TOCIEJACTBUS OBITOBOM W TMPOW3BOJCTBEHHOM JCSATEIHHOCTU
YeNOoBEeKa, CBI3aHHON ¢ (PU3NYECKUMU MPOIECCaMU, C MO3UIUI IKOIOTUIECKONH OE30MacHOCTH,
MPEACTABICHUN O PAlMOHAIBHOM IPUPOAONOIb30BAHUM, & TAKXKE PA3YMHOM HCIOJIb30BAHUHU
JTOCTH>KCHHUI HAYKH M TEXHOJIOTHH IS JATbHEHIIIETO pa3BUTHS Y€JI0BEUECKOTO OOIIECTBA;
MPUMEHSTh pa3IUYHble CMocoO0bl paboThl ¢ uH(pOpManmen (GU3NUECKOrO COAepKaHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJOTUN, TPU HTOM HCIOIH30BAThH
COBpPEMEHHBbIE MH(POPMAIMOHHBIE TEXHOJIOTHH JJIsi TIOWCKA, MEpepadOTKU M TMPEeIbsSBICHUS
yueOHOM W HAYYHO-TIOMYNISIpHOW WH(OpMaMM, CTPYKTYPUPOBAaHUS U HMHTEPIpPETAIUN
uH(pOpMaIlMK, TONYYEHHOM U3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKH aHAJIH3UPOBATH
noyiydyaeMyr0 MHGOpPMAIMI0O U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOIIUXCS
3HAHUH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA MH(POPMAIINH;

MIPOSIBJIATh OPTraHU3AI[MOHHBIC W TI03HABATENBLHBIE YMEHHUSI CAMOCTOSITEILHOTO MPUOOpETeHUs
HOBBIX 3HAHUH B TIPOIIECCE BHITTOJIHEHUS TIPOSKTHBIX M YIEOHO-UCCIE0BATENBCKUX PadoT;
paboTaTth B TpyMIe C WCHOJHEHHEM PAa3IMYHBIX COIUAIBHBIX POJICH, MJIaHUPOBATh PabOTy
TPYINIBI, PAMOHAIBHO PACHPENEISITh AESITENBHOCTh B HECTAHIAPTHBIX CUTYAlLMAX, aJI€KBATHO
OIICHUBATh BKJIA] KQXKI0TO U3 YYACTHUKOB TPYIIIHI B PEIIEHHUE pacCMaTpUBaeMO IPOOIIEMBI,
MPOSIBIISATE MOTUBALIMIO K OyAyliedl mpodeccHOHAIbHON NeATENbHOCTH IO CIENUaTbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.



MVYHUIUITIAJIBHOE BIOJDKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/IEHNE

«CPEJIHSI OBILIEOBPA30OBATEJIbHA S LIIKOJIA Nel4» FTOPOZA KAJIYTU
TEMATHUYECKOE IINTAHUPOBAHMUME

10 KJIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl

Pa3znen 1. HAYYHBIA METO/ IO3HAHUSI ITPUPO/IbI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6

Hroro o pasneny 6

Pa3zgen 2. MEXAHUKA
2.1 KunemaTuka 10 bubmunorexa LIOK
2.2 JluHamuka 10 https://urok.apkpro.ru/
2.3 Craruka TBEPIOTO Teja 5 Bubanorexa [IOK
2.4 3aKOHBI COXPAaHCHHUS B MEXAHHUKE 10 https://urok.apkpro.ru/

Hroro 1o pasneny 35

Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKHHETUYECKON TEOpUHU 15 Bu6mmorexa [IOK
3.2 Tepmomunamuka. TemIoBbIe MAITHHBI 20 https://urok.apkpro.ru/
33 ArperaTHble cocTosiHUS BeniecTBa. Da3oBbie 14 bu6mmorexa [IOK

' HePEXOIb https://urok.apkpro.ru/

Hroro no paszneny 49

Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 bubnuorexa [IOK
4.2 [TocTOsTHHBIN IIEKTPUUECKHUI TOK 24 https://urok.apkpro.ru/
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4.3 Toku B pa3muyHBIX cpenax 6

Hroro no pazgeny o4

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

5.1 du3nyeckuil NPakTUKyM 16 16
Wroro no pazueny 16
PesepBHOe Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




MVYHUIUITIAJIBHOE BIOJDKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/IEHNE
«CPEJJHAA OBIIEOBPA30OBATEJIBHAS IIKOJIA Nel4» TOPOJA KAJIYTU

11 KJTIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1. 9JIEKTPOIUHAMUKA
1.1 MarsautHoe 1oJe 14 Bbubaunorexa [IOK
1.2 DJIEKTPOMArHUTHAS HH YKL 13 1 https://urok.apkpro.ru/
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
2.1 MexaHnudeckue KojaeOaHus 10 Bu6mmorexa LIOK
2.2 DJIeKTPOMarHUTHBIE KOJIEOaHHsI 15 https://urok.apkpro.ru/
MexaHU4YeCKHe U dJIEKTPOMArHUTHBIC
2.3 P 10 1 Bbubnuorexa LIOK
BOJTHBI
https://urok.apkpro.ru/
2.4 Onruka 25 1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 5 1
Wroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KoprnyckynsspHO-BOJIHOBOH JTyalii3m 15 Bu6morexa [IOK
4.2 ®dusnka atoma 5 https://urok.apkpro.ru/
®du3rKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX bubmuotexa [JOK
4.3 5
YaCTHII https://urok.apkpro.ru/
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Wroro no pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

bu6mmoreka [IOK
51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 12 https://urok apkpro.ru/

Wroro no pazueny 12

Pazzen 6. PU3HUYECKUN MPAKTUKYM
6.1 Ou3nyecKuil MPakTUKyM 16 16 ‘

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOHIEE ITOBTOPEHHUE

Cucremarusanus u 00001eHue

71 IIPEAMETHOTO COAEP/KAHUS U OIIBITA 15 bubnnorexa [HOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TIPH https://urok.apkpro.ru/
u3ydeHnu kypca gusuku 10 — 11 kmaccon
Hroro no paszneny 15
PesepBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16




