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COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. Hayunblii MeToJ MO3HAHMS IPHPOABI.

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

DKCIIepUMEHT U TEOpHs B Tpoliecce Mo3HaHus npupoasl. Habmonenne u skcriepuMeHT B (hU3HKe.

CrniocoObl u3MepeHus (pU3NYECKUX BEJTMYUH (aHAIOTOBbIE U LU(POBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemnocTu n3mepeHuilt GpU3NYECKUX BEITUUYHH (a0COIIOTHASI U OTHOCUTEIIbHAS).

MogenupoBanue (puU3MUECKUX SBJICHUNA U MPOLECCOB (MaTepuanbHas TOYKa, a0COIIOTHO TBEPJAOE TENO, HJlealibHas KUJKOCTb, UJCabHbIN Ia3,
TOueuHbIN 3apsn). ['unoresa. ®u3nueckuil 3aK0H, TPAaHUIIBI €r0 IPUMEHUMOCTU. DU3nUecKas TEOpHUsL.

Posb 1 MecTo Gpu3uKu B JOPMHUPOBAHUN COBPEMEHHON Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKON JEATEIILHOCTH JIFOJCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomoi, nPAKMUKYM.

W3mepeHue cuibl TOKa M HAIPSHKEHHS B MM MOCTOSIHHOTO TOKA MPH MOMOILM aHAJIOTOBBIX M HU(POBBIX U3MEPUTEIbHBIX TPUOOPOB.

3HaKOMCTBO ¢ IMPpoBoii 1aboparopueit no pusuke. [pumeps! n3MepeHHst PU3NIECKUX BETUUMH IPU MOMOIIN KOMITbIOTEPHBIX JATYHKOB.

Pasznea 2. MexaHnuka.

Tema 1. Kunemamuxka.

Mexannueckoe 1BukeHre. OTHOCUTEIBbHOCTh MEXAaHUYECKOTO IBHKEHUS. CUCTEMa OTCUETA.

[Ipsimast 1 oOpaTHas 3a7aun MEXAaHUKH.

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

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHME MaTepHUaIbHOM TOUKHM, UX MPOEKIHMH HAa OCHU CHCTEMBI
koopauHaT. CiiokeHue NEpEeMEIIEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIMHEWHOE JBMKEHNE. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH, YCKOPEHHUS U MyTH MAaTepPUaTbHOM TOUYKH OT
BPEMEHH U UX I'paduKu.

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



KpuBonuneiinoe nBuxeHue. JBUkeHHnE MaTepHalIbHON TOUKH IO OKPYKHOCTH. YTIJIOBas M JMHEWHas ckopocTh. [lepuon u yactora oOpaieHus.
IlenTpocTpeMuTenpHOE (HOpMabHOE), KacaTelbHOE (TAHMCHLMAIBHOE) U MOJIHOE YCKOPEHUE MaTepUalbHOM TOUKH.

TexHnuyeckue ycTpolcTBa U TEXHOJOTMYECKHE MPOLECCHl: CIUAOMETP, IBUKEHUE CHApSJIOB, LIEMHbIE, lIeCTepEHYAThIE U PEMEHHBIE IIEpeladH,
CKOPOCTHBIE JIN(THI.

Jemoncmpayuu.

Moznenb cucteMbl OTCUETA, MIUTFOCTPALU KHHEMAaTHYECKUX XAPAKTEPUCTHUK JIBHKEHUS.

CrniocoOnl nccie10BaHus IBUKEHUH.

Nroctpanus npenesbHoro nepexoja U N3MepeHnue MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue NBUKEHHUN C HCIIOIB30BAHUEM MEXaHH3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBmxeHus Tena, OpOIEHHOTO MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpasiieHue CKOpoCTH NP IBUYKEHUU 110 OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE IyTeH, TPAEKTOPUI, CKOPOCTEHN ABUKEHUS OJHOTO U TOTO K€ TEJIa B Pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3y4yeHne HepaBHOMEPHOTO JBUKEHMUSI C LIENBIO OIPEIEICHNSI MTHOBEHHOM CKOPOCTH.

N3mepenue yckopeHus py NpsSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KEHUU 0 HAaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHM IIPH PABHOYCKOPEHHOM JBH)KEHHUH.

N3mepenne yckopeHus cBOOOHOTO MajieHust (PEKOMEHI0OBAaHO MCTIOIb30BaHue UG POBOIA Tab0OpaTOprn).

W3yuenue ABMKEHMs Tena, OPOLIEHHOT0 TOpU30HTAIbHO. [IpoBepka runore3sl 0 NpsMOi MPOMOPIMOHAIBHONW 3aBUCUMOCTH MEXy JaIbHOCTHIO
MOJIETA ¥ HAYAJIbHOW CKOPOCTBIO TEJIA.

N3ydyeHne nBuKEHMs TejIa 110 OKPYKHOCTH € ITOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IIepUoa 00palieHnsi KOHHYECKOro MasTHHUKA OT €ro apamMeTpoB.

Tema 2. lunamuxa.

IlepBeiit 3akoH Hprorona. MHepumaneHblie cuctemsl orcuéra. lIpuHiun otHocutensHocTH [anmies. HewmHeprumanbHble CHCTEMBI OTCYETA
(onpeneneHue, NpUMeEpHI).

Macca tena. Cuia. [IpuHnun cynepno3unuu cui.

Bropoii 3akoH HeroTOHA 151 MaTepUaTbHON TOYKH.

Tperuii 3akoH HproTOHA 1711 MarepralbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON M MHEPTHOW MacCHhl.



Cuna TsokecTH. 3aBHCHMOCTh YCKOPEHHUS CBOOOJHOTO MaJeHHsl OT BBICOTHI HAJ IMOBEPXHOCTHIO IUIAHETHI U OT TeorpauuecKol HIMPOTHI.
JIBum>keHne HeOEeCHBIX TeN U uX cIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHsI CKOJBXEHHUS U cuiia TpeHus nokos. Koagoumment tpenus. Cuaa conpoTUBICHUS IPU IBUKEHUU
TeNa B )KUAKOCTU WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO ABUKECHHUS.

Hasnenue. ['uapocraruueckoe aapiaenue. Cuna Apxumena.

TexHuueckue ycTpocTBa U TEXHOJIOTUYECKUE MPOLIECChI: MOAIIMITHUKY, ABUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGuroieHne ABYKEHUS TNl B MHEPIHAIBHBIX M HEMHEPIHABHBIX CHCTEMax OTCYETA.

[TpuHIMIT OTHOCUTENBHOCTH.

Kauenue 1ByX HMIMHAPOB UJIHU IIAPOB Pa3HOM MACChI C OJIMHAKOBBIM YCKOPEHHEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOACUCTBYIONICH MPHIIOKEHHBIX K TETY CHJI C IPOU3BEICHUEM MACCHI TeJla Ha €r0 YCKOPEHUE B MHEPIUAIbHON CHCTeMe OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOLIUX B PE3YJbTAaTe B3aUMOJICHCTBUS TEJL.

N3mepenue mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec tena nmpu ycKopeHHOM NOABEME U MAJICHUN.

[HenTpoOeKHBIE MEXAHU3MBI.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOACHCTBYIOIIEH CUJI TPU ABMXKEHUU OpycKa MO HAKJIOHHOM MIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBH)KEHUSI OpycKa M0 HAaKJIOHHOH IJIOCKOCTH Ha 331aHHOE PAaCCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B MPY>KWHE U PE3MHOBOM 00pasiie, OT ux JnehopMaluu.

N3yuenne nBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKui OJIOK.

H3smepenne xoddduirenra TpeHus 10 BEJIMYUHE YTIOBOro KodpduirenTa 3aBucuMocTh Fp(N).

UccnenoBanue nBuxkeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM K0P UITUEHTOM TPEHUS.

N3yuenue nBMxkeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHOo TBEpAOE Teno. locTynarenbHoe M BpalaTenbHOE ABMKEHHE TBEPAOTO Tena. MOMEHT CHJIbl OTHOCUTENIBHO OcH BpaieHusd. [1neuo
cuibl. ClioskKeHHe CHII, TPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeA.



Macc.

YcToliunBoe, HeyCcTOUNBOE, Oe3pa3IuIHOe paBHOBECHE.

TexHnueckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: KPOHIUTENH, CTPOUTENbHBIN KPaH, pelIETUaThle KOHCTPYKIIMH.
Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKyM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILICHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO ILIOIIA(b OIIOPHI.

Tema 4. 3akonwl coxpanenus 6 mexanuxe.

I/IMHyJII)C MaTCpI/IaHLHOﬁ TOYKH, CUCTCMblI MAaTCpHUAJIbHLIX TOYCK. LIGHTp MacCcC CUCTCMblI MAaTCpHaJIbHBIX TOYCK. TeopeMa O ABMIKCHHUH LCHTPA

NMiynsc cuitbl M1 M13BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MoMmeHT uMItysibca MaTepuainbHoi Touky. [IpencrasieHue o CoOXpaHEHMH MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJIAX.

PaGora cunbl Ha MaJOM U Ha KOHEYHOM IepemenieHuu. I'paguueckoe npeacrapieHne padoThl CUIIBL.

MOoOWHOCTb CHUIIBIL.

Kunernueckas sHeprusi MarepraibHOM Toukd. TeopeMa 00 M3MEHEHUU KHHETHUECKON SHEPTMHU MaTEepUaIbHOU TOUKH.

[ToreHnuaneHble ¥ HeMOTEHUMaNbHble cuibl. [loTeHuuanbHas sHeprus. IloTeHnumanbHas 3Heprus ynpyro ae(GopMHpPOBAaHHON MPYKHUHBI.

[loTeHunanpHas SHeprus Tejaa B OJAHOPOJHOM TpaBUTALMOHHOM rosie. [loTeHnuanbHas HEprusl Tena B TPaBUTAILMOHHOM I10JIE OJHOPOJIHOTO IIapa
(BHyTpH M BHe 11apa). Bropas kocMuyeckast CKOpoCcTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMTOTEHITUATBHBIX CHUJI C U3MEHEHHEM MEXaHWYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUsI MEXaHUYECKON YHEPTHUH.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBuenue bepHyiny 1715 UI€anbHOM JKUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOW YHEPTHH.

TexHuyeckue ycTpoiicTBa M TEXHOJOTHYECKHE MPOIECCHI: JBIKEHUE PAKET, BOJAOMET, KOMEP, MPYKUHHBIM MHUCTONET, TUPOCKON, (PUTYpHOE

KaTaHUC Ha KOHbKax.

Hemoncmpayuu.
3aKOH COXpaHEHUs UMITYJIbCa.
PeaxTnBHOE ABIKEHIE.



N3mepenne MOIHOCTH CUIIBI.

V3MeHeHue sHepruu Teja Mpyu COBEPILIEHUH PadOoThI.

B3anMHble IpeBpallieHAs] KHHETUYECKON U OTCHIMAIIBHON YHEPTUM IIPU ACUCTBUU HA TEJIO CUIIBI TSKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue S3Hepruy Ipu CBOOOJHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padomol, PAKMUKYM.

W3mepenue umiynbca Tesaa o TOpMO3HOMY ITYTH.

N3mepenue cuiibl TArM, CKOPOCTU MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHHE U3MEHEHNS UMITYJIbCA TEJA C UMITYJIbCOM CHUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

W3MmepeHne KHHETUYECKON SJHEPTUH TENa 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUSI MOTEHIIMAIBHOM HEPTrUu NPY>KUHBI C pabOTON CUJIBI TPEHUS.

Omnpenenenue pabOTh! CUIIbI TPEHUS NPH IBUKEHUH TeJla 0 HAKJIOHHOM IJIOCKOCTH.

Pa3nea 3. Monekynsipaas pu3nka ¥ TepMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OcHOBHBIE TIOJIOKEHUS MOJIEKY s pHO-KuHeTn4Yeckoit Teopun (MKT), ux onsitHoe o6ocnoBanue. Anuddysus. bBpoynosckoe nBmkenue. Xapakrep
JBMDKEHUS. M B3aUMOJEMCTBUS YacTHIl BellecTBa. MoJien CTpOEHUs Ia30B, )KUIKOCTEH U TBEPABIX TElT U OOBSCHEHHE CBOWCTB BEIECTBA HA OCHOBE
3THX Mojeneil. Macca u pa3mepsl Mosiekyn (atomoB). KonuuectBo Bemectsa. [TocrosinHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u ciocoOsl e€ usmepenus. lllkana temneparyp Llenbcus.

Mopenp n1eanpbHOro ra3a B MOJIEKYJIIPHO-KHHETUYECKON TEOPHUH: YaCTULBI Ia3a IBHXKYTCS XaOTHYECKH M HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

I"a3oBbie 3akoHBl. YpaBHeHue MeneneeBa—Knanelipona. AOcomtoTHas Temneparypa (mkana Temmneparyp KenbBuna). 3akon JlanbToHa.
M3onpoueccs! B U1€aJIbHOM I'a3e ¢ IOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'padudeckoe npecTaBleHUe H30IPOLECCOB: U30TEpMa, U30X0pa, U300apa.

CBs3b MEXIy JIaBJICHHUEM U CpelHEH KMHETHYECKOW >Heprueil MmocTynmaTelbHOro TEIUIOBOTO JABMKEHMS MOJEKYJ HAealbHOTO ra3a (OCHOBHOE
YpaBHEHHE MOJIEKYIISIPHO-KHUHETHYECKON TEOPUH UICAIbHOTO Ta3a).

CBs3b aOCONIOTHOM TeMIiepaTypbl TEPMOJMHAMUYECKON CUCTEMBI CO CpeHEeH KMHETUYEeCKON 3Hepruei MoCTynaTeabHOro TEIJIOBOrO JBHKEHHS
€€ 4acTHIl.

TexHuueckue ycTporHcTBa U TEXHOJIOTHUECKHUE MPOLIECCHI: TEPMOMETP, OapOMeETp, MOJTydeHHe HAaHOMAaTEPHUaJIOB.

Jemoncmpayuu.

Mopenn IBHKEHHS YaCTULL BEIIECTBA.

Mozens 6pOyHOBCKOTO JBU>KEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.



Huddys3us sxuarocteit.

Mogens onbita LlTepHa.

[IpuTskeHne MOJIEKYIL.

Mopneny KpUCTaUNINYECKUX PEIIETOK.

Habmronenue u nccieoBaHne H30IpoIEecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomal, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJIEHUS TEIUIOBOTO PABHOBECHS MPU TEINIOOOMEHE MEXKIY IrOpsiuel U XOJIOJHON BOIOM.

W3yuenne n30TepMUUECKOro mpolecca (peKOMEHI0BaHO UCII0Ib30BaHue U(poBoil 1abopaTopun).

N3ydenue n30XopHOTO mnpouecca.

N3yuenune n3ob6apHoro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuka. Tennogvie mautuHbl.

Tepmonunamuueckas (T/]) cucrema. 3agaHue BHELIHUX YCJIOBHUH JUIsl TEPMOJMHAMUYECKOW cUCTeMbl. BHelIHHWE M BHYTpPEHHUE MapaMeTphl.
ITapameTpsl TEPMOAMHAMMYECKON CUCTEMBI KaK CPEIHUE 3HAYECHUS BEJINYMH, OIIMCBIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoanHamMuku. CaMONpon3BOJIbHAS peaKcalys TEPMOJINHAMUYECKONW CUCTEMBI K TEINIOBOMY PABHOBECHUIO.

Mognenps nacanpHOTO raza B TEPMOJMHAMHUKE — CHUCTEMa ypaBHEHUH: ypaBHeHHe MeHneneeBa—KulanelipoHa M BbIpa)KEHHE NJIsl BHYTPEHHEH
SHEPruM. YCIIOBUS NMPUMEHUMOCTH 3TOM MOJENIM: HU3Kas KOHLIEHTpPAllMs YacTHUI], BBICOKHE TeMIlepaTyphl. BrlpaxkeHue ajii BHYTPEHHEW >HEpPrUU
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.

KBasucrarnueckue u HECTaTHYECKUE TIPOLIECCHI.

OneMeHTapHas paboTa B TepMoAuHaMUKe. Beruricnenne paboTsl 1o rpaduky mporecca Ha pV-1uarpaMme.

Temnonepenaua kak crnoco0 W3MEHEHHsS BHYTPEHHEM OHHEPrMM TEpMOJMHAMUYECKOW cHucTeMbl 0e3 coBepiieHus padoThl. KonBekius,
TEIIONPOBOJHOCTD, U3JIY4ECHHUE.

KomnuecTBo Temnotsl. Tenno€MKoCTs Tena. Y aenbHas U MOJIIpHas TEIUIOEMKOCTH BELIECTBA. Y paBHeHHe Maliepa. Y enbHas TeIioTa CropaHus
ToruBa. Pacuér kommuecTBa TEIUIOTHI pH Terutonepenayde. [lonsatre o0 annadbatHoM mporiecce.

[lepBriii 3akoH TepMoaMHaMUKH. BHyTpenHsis sHeprus. KoauuecTBo TemnoTel M paboTa Kak Mepbl W3MEHEHHUsS BHYTPEHHEH BSHepruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akOoH TepMOAMHAMMKHM MJI1 PaBHOBECHBIX IIPOLIECCOB: 4YEpE3 3aJaHHOE PABHOBECHOE COCTOSHUE TEPMOJAMHAMUYECKOW CHCTEMBI
MIPOXOANT €IMHCTBEHHAs ajnabara. AOCOMIOTHAS TeMIeparypa.

Bropoii 3aKk0H TepMOJMHAMUKHU JIJIs1 HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IEpeaaTh TEIJIOTY OT 0ojee XOJIOIHOro Tea K 0ojiee HarpeTomy
6e3 kommnencanuu (Kmaysuyc). HeoOpaTuMoCTh IpUpOAHBIX TIPOIIECCOB.



[Tpunimne! geiictBus TemnoBbix MmamuH. KIT/I.

Maxkcumansnoe 3HaueHue KII1. [{ukn Kapno.

DKOJIOTHYECKHUE aCEeKThl UCII0JIb30BaHUs TEIJIOBBIX JABUTaTeNel. TermioBoe 3arpsi3sHeHIe OKpYKaroel Cpeibl.

TexHuueckue ycTpolcTBa M TEXHOJIOTMYECKHE HPOLECChl: XOJOAWIBHUK, KOHAULMOHEP, AU3EIIbHBIH U KapOKOpPaTOpHBIN JBUIraTeNIH, HapoBas
TypOMHA, TMOJyYeHHE CBEPXHU3KHX TEMIepaTyp, YTWIM3aLUs «TEIJIOBBIX» OTXOJOB C HCIOJB30BAHMEM TEIUIOBOTO HACOCA, YTHUIIM3AIHS
OMOOPraHMYECKOro TOIJIMBA U1 BEIPAOOTKH «TEIJIOBOM» U 3JIEKTPOIHEPIUH.

Jemoncmpayuu.

V3MeHeHue TeMIiepaTypsl IpU ainabaTH4eckoM paclIupeHu .

Bo3nymnoe orauso.

CpaBHEHHE yAEIBHBIX TEIUNIOEMKOCTEH BEILIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aanabaTHOro mnporecca.

KomMmproTepHble MOJIeIH TEIIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

WccnenoBanue aguadbaTHoro mpouecca.

N3ydeHne B3aMMOCBSA3M SHEPTUH MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U TEMIIEPATyPbl KUIIEHUS KUIKOCTEN.

Tema 3. Azpecamnvie cocmoanusn ¢ewjecmea. Pazogvie nepexoowi.

[TapooGpazoBanue u KoHAeHcays. VicnapeHue u KuneHue. Y jenpHas TerioTa napooopa3oBaHHusl.

Haceiiiennele 1 HeHachllleHHbIE Tapbl. KadecTBeHHas 3aBUCHUMOCTh IUIOTHOCTM M JABJIEHUS HACBIIIEHHOIO Mapa OT TeMIepaTyphl, HUX
HE3aBUCHUMOCTb OT 00bEMa HACHIIIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJIECHUS B )KUIAKOCTH.

BnaxsocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucraminueckue u amopdHble Tena. AHU30TPONUsS CBOWCTB KpucTayuloB. IlnaBneHue u kpuctayumsanus. YaenabHas TerioTa
iasnenus. Cyonumarusi.

Hedopmarun TBEporo Tena. Pactskenue u cxarue. Capur. Moayns FOwnra. [Ipenen ynpyrux aedopmariuii.

TennoBoe pacimmpenue XUIKOCTe! U TBEPABIX Tel, 00bEMHOE U JIMHEIHOE paciupeHre. AHrapMOHHM3M TEIJIOBBIX KOJIeOaHUH YacTHI] BEIECTBa
KaK MPUYHHA TEIJIOBOTO pacHIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

IIpeoOpa3oBanue sHepruu B (ha30BBIX MEpPEXoax.

YpaBHeHHE TEIJIOBOTO OaaHca.



[ToBepxHocTHOE HaTsDKeHUE. KoadduimenT noBepxHOCTHOTO HaTshKkeHus. Kanuspaeie siBnenus. J[aBneHnue no HCKpUBIEHHON MOBEPXHOCTHIO
xunkoctu. @opmyna Jlannaca.

TexHuueckue ycTpoicTBa U TEXHOJIOTUYECKHUE MPOIIECCHI: KUJIKHE KPUCTAILIbI, COBPEMEHHbBIE MAaTEPHAIIBI.

Jemoncmpayuu.

TemuoBoe pacimupeHue.

CBoiicTBa HaCBIEHHBIX [1apPOB.

Kunenne. Kunenue rnpu noHWKEHHOM JIaBJIEHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMBITBHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmauuBaHue.

Kanunnsapusie siBieHus.

Mopenu HEHbIFOTOHOBCKOM KMJIKOCTH.

Crioco06b1 U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHHS] KPUCTAIIMYECKOTO BEILIECTBA.

Bunst nedopmarmii.

Habmonenue manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3yueHune 3aKkOHOMEPHOCTEN UCTIAPEHHUS KU IKOCTEH.

N3mepenne yaenbHON TEeIUIOTHI IIJIaBIEHUS JIbA.

N3yueHune cBONCTB HACHIIIIEHHBIX MAPOB.

N3mepenue abCoOTHOM BJIaXXHOCTH BO3/yXa U OIIEHKA MacChl IapOB B IOMELICHHUH.

N3mepenue ko3P uirieHTa moBepXHOCTHOTO HATSIKEHUSI.

Nsmepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIlii pe3UHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY CHUIIBIL.

Pasznea 4. diiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnekTtpu3zanusi Tenl W €€ MNpOsBICHUS. OINEKTpUYecKUi 3apsana. JIBa Buaga snekTpuyeckux 3apsfaoB. [IpoBOJHMKH, IUANEKTPUKU U
ITOJIYITPOBOJTHUKH. DJIEMEHTAPHBINA AJIEKTPUUECKUN 3apsA]l. 3AKOH COXPaHEHUS AIEKTPUIECKOT0 3apsja.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona.

OnexTpuueckoe nojie. Ero aelictBue Ha 31eKTpUUECKUE 3apsIbl.



HanpspokéaHaocTs anexTpuueckoro nois. [IpoOHsbiii 3apsaa. JIuHun HanpsEHHOCTH 3JEKTPUUECKOro nojs. OHOPOAHOE 3IEKTPUUYECKOE ITOJIE.

IToTeHIManBHOCTD JIEKTPOCTATUYECKOTO Mo, Pa3HOCTh moTeHuanoB 1 HanpsbkeHue. IloTeHnuanbHas 3Heprus 3apsia B 2JIEKTPOCTATUYECKOM
nosie. IloreHuman snexkrpocratuueckoro mnosis. CBs3b HANPsSOHKEHHOCTH IOJS W PA3HOCTH IOTEHLMAJIOB JIs AJIEKTPOCTATUYECKOro Mo (Kak
OJTHOPOJIHOT'0, TaK U HEOJHOPOIHOTO).

[IpuHUUI Cyneprno3unuu 3JIEKTPUIECKUX MOJIEH.

Ilone toueunoro 3apsna. Ilone paBHOMepHO 3apskeHHOH cdepsl. Ilone paBHOMepHO 3apspkeHHOro nmo o0wvémy mapa. Ilone paBHOMEpHO
3apspKeHHON OeCKOHEeUHOU TIOCKOCTH. KapTuHBI TMHUI HANPsHKEHHOCTH 3THX TOJIEH U SKBUIIOTCHIUAIBHBIX TIOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsII0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IToJIe. [IuanexkTpudeckas IpOHUIIAEMOCTh BEILIECTBA.

Konznencarop. DneKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IIJIOCKOTO KOHIEHCATOPA.

[TapamtensHOE coeqnHeHHE KOHIeHCaTopoB. [locaenoBarenbHOe COEIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAECHCATOPA.

JIBr>KeHUE 3apsKEHHOM YaCTHULIbI B OJJTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.

TexHnuyeckue yCTpOHCTBA UM TEXHOJIOTMYECKHE IIPOLECCHI:  DJIEKTPOCKOI, JJIEKTPOMETP, DSJIEKTPOCTATHUYECKas 3allluTa, 3a3eMJICHUE
AEKTPOIPUOOPOB, KOHIEHCATOPHI, reHeparop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsSKEHHBIX IIAPUKOB.

DEeKTPUUECKOE MOJI€ IBYX 3apsKEHHBIX MJIACTHH.

Mogens snekTpocTatuueckoro reueparopa (Ban ne ['paada).

[IpoBOIHHKY B IEKTPUYECKOM IOJIE.

OnexTpocTaTUuecKas 3aluTa.

YCTpoiCTBO U IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOIIAAH TUIACTUH, PACCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus EKTPUUECKOr0 MO 3apsSKEHHOI0 KOHJEHCATOPA.

3apsiaKa u pa3psKka KOHACHCATOpa 4Yepe3 PeE3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OneHka cwI B3aUMOJAECICTBUSA 3apsKEHHBIX TEIL.

HabmtoneHue npeBpalieHus SHePTruu 3apsHKeHHOT0 KOHASHCATOPa B HEPTUIO U3TYUYEHUS CBETOIMO/IA.

N3yuenne nmpoTekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.



Pacnipenenenue pa3HOCTH TOTEHLUATIOB (HAIPSKEHUS ) IIPU MOCIE10BATEIbHOM COEAMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mokx.

Cuia Toka. ITocTOsAHHBIN TOK.

VYcnoBus cylecTBOBaHMs OCTOSIHHOTO AIeKTpudeckoro Toka. Mcrounuku toka. Hanpsoxenue U u DJ1C €.

3akon OMa JyIsl ydacTKa Lenu.

DNEKTPUUECKOE CONMPOTUBIIEHHE. 3aBUCUMOCTb CONPOTHUBIIEHUS OJHOPOJHOIO NPOBOJHUKA OT €r0 JUIMHBI U IUIOIIAJU MOIEPEYHOr0 CEYEHMS.
VY nenbHOE CONPOTUBIICHHUE BEILIECTBA.

[TocnenoBarenpHOE, TapaLICTLHOE, CMEIIAHHOE COSIMHECHNE IPOBOHUKOB. Pacuér pa3BeTBIEHHBIX deKkTprueckux merei. [Ipasuna Kupxroda.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—Jlenna.

MoIHOCTb 37EKTPUUYECKOT0 TOKA. TemnoBast MOLUTHOCTD, BbIIEsIEMast HA PE3UCTOPE.

3/1C u BHyTpeHHEe COMPOTUBIICHHE MCTOYHUKA TOKa. 3akoH OMa Ui OTHOM (3aMKHYTOM) 3JEKTPUUYECKOM 1enu. MOIIHOCTh HCTOYHUKA TOKA.
Kopotkoe 3ambikanue.

KonneHncarop B ienu moCTOSSHHOTO TOKa.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTHUYECKHE ITPOLIECCH: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUMK AIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

W3mepenue cuibl TOKa U HAIIPSIKEHUSL.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSIKEHUS JUIsl pE3UCTOPA, JIAMITbl HAKAJIMBaHUS U CBETOIMO/IA.

3aBUCUMOCTD CONPOTUBIIEHUS [UJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIU TIONIEPEYHOT0 CEYEHHS U MaTepHara.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHUBIICHUS IIPH ITOCTOSSHHOM HAIIPSKEHUH.

[Tpsimoe uzmepenue DJIC. KopoTkoe 3amMbIkaHNE TATbBAHUYECKOTO AJIEMEHTA U OIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

CriocoObl coeTuHeHNs: UICTOUHUKOB Toka, DJ[C Garapeid.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY MOJIOCAMU UCTOYHMKA TOKA OT CUJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomaul, npaKmuKym.

HccnenoBanune cMeIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro COnpoTUBIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANIPSHKEHUS AJI JTaMITbl HAKaJIUBaHUS.

YBenuueHue nmpeena u3MepeHus amrnepMmerpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTpEeHHETO CONPOTUBIICHUSI HICTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/1C ranpBaHUYECcKOro 3J€MEeHTa OT BpEMEHH NMPU KOPOTKOM 3aMbIKaHHUH.



HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKAY IOJI0CAMU UCTOYHUKA TOKA OT CUJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH IIOJIE€3HOM MOITHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwlx cpeoax.

OnexTpuyecKas NPOBOJAUMOCTb PA3JIMYHBIX BEILECTB. DJIEKTPOHHAS IIPOBOJUMOCTD TBEPIBIX METAJLUIOB. 3aBUCUMOCTb CONPOTUBIICHHS METAIUIOB
0T Temneparypsl. CBEpXIpOBOAUMOCTD.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTH MOIYNPOBOAHUKOB. CBoiicTBa p—n-niepexoxa. I1oaynpoBoJHUKOBEIE TPHOOPHI.

DNEKTPUYECKUN TOK B DJIEKTPOIUTAX. DNEKTPOIIUTUYECKAs IUCCOLMALINS. DIEKTPOan3. 3akoHbl Dapajes A JIEKTPOIn3a.

OnexTpuueckuid TOK B razax. CaMOCTOSTENbHBIH M HECAMOCTOSITENIBHBIM pa3psi. Pa3nuuHble TUIBI CaMOCTOSITENBHOTO paspsaa. MoaHus.
[Tma3ma.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE NPUMEHEHUE: Ta30pa3psiiHbIE JaMIlbl, 3JIEKTPOHHO-ITy4eBasl TpyOKa, IOJylpOBOIHUKOBbBIE TPUOOPHI:
IMO, TPAH3UCTOP, (POTOANOI, CBETOIMO]I, TAJIbBAHUKA, pa)MHUPOBAHUE ME/H, BBIIIJIABKA ATFOMUHMS, JICKTPOHHAS. MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHCHUMOCTb COIIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbl d5ekTpoausa Papazest.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

CpaBHEeHHUE IPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HabGmronenue anexrposnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nyecKuili MPaKTHKYM.

CriocoObl u3MepeHus: (PU3NYECKHX BEIMYMH C HUCIOJb30BAHHUEM AaHAJOTOBBIX M HHU(POBBIX M3MEPHUTENbHBIX NPHOOPOB M KOMIBIOTEPHBIX
JTATYUKOBBIX CUCTEM. AOGCOIIOTHBIE U OTHOCUTENbHBIE TIOIPEIIHOCTH U3MepeHi puszndyeckux BenuunH. OLeHKa IpaHull OrpeIHOCTeH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIETOBAaHUM 3aBUCUMOCTEH (U3NYECKUX BEIMUYMH, IPOBEPKA MPEAJIOKEHHBIX runore3 (BeiOop U3 pador,
OIMCAHHBIX B TEMAaTHUECKUX pa3jenax «YUeHHUYECKU 3KCIIEpUMEHT, 1abopaTOpHbIE pabOThI, TPAKTUKYM).

MexnpeameTrHblie CBA3H.



W3yuenue kypca Gu3uku yriayos€HHOro ypoBHs B 10 Kilacce OCYIIECTBIISETCS ¢ YIETOM COJEPIKATEIbHBIX MEKIIPSIMETHBIX CBS3EH C Kypcamu
MaTeMaTHKHU, OMOJIOTUH, XUMHHU, Teorpaduu U TEXHOIOTHH.

Mescnpeomemnvie nonamus, Cea3aHHble C UYYUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBICHWE, HAy4YHbIH (akT, TUnoresa, (pu3MYecKas
BEJIMYMHA, 3aKOH, TEOPHs, HAOIIOICHHE, YKCIIEPUMEHT, MOJCIUPOBAHKHE, MOIC/b, U3MEPEHHE, MOIPEITHOCTH M3MEPEHH, H3MEPUTEIIbHBIC MTPUOOPHI,
udposast 1aboparopus.

Mamemamuxa: peuieHue cucteMbl ypaBHeHui. JIuneiHas (yHkuus, napadosa, rumnepbosa, ux rpa@ukd ¥ CBOHWCTBA. TpPUTOHOMETPUYECKUE
(GYHKIHU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPHI U MX MPOCSKIIMKM HA OCH KOOPHHAT, CJIOKCHHE
BEKTOPOB.

Bbuonozua: mexaHuyeckoe JBM)KEHHUE B KMBOH mnpupoze, AU(dy3us, OCMOC, TEIUIOOOMEH J>XHBBIX OPraHW3MOB, TEIUIOBOE 3arps3HCHHE
OKPY)KAaIOIIeH Cpebl, YTHIM3alUs OHOOPraHUYECKOro TOIUIMBA IS BBIPAOOTKH «TEIUIOBOM» M DIIEKTPOIHEPIUH, MOBEPXHOCTHOC HATSHKCHHE M
KalmWJIIAPHBIC ABJICHWSA B IIPUPOAC, SJICKTPUICCKHUC SABJICHUA B JKUBOH npupoac.

Xumusa: IUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIISCTBA, MOJISIpHAs Macca, MOJIydeHHE HAHOMATEPUAJIOB,
TEIJIOBLIE CBOMCTBA TBépI[I)IX TECII, )I(HI[KOCTeﬁ " ra3oB, XXUAKHUEC KPUCTAJUIbI, SJICKTPUUCCKHC CBOMCTBA MCTAJIJIOB, BJICKTPOJIUTHYCCKAA AJUCCOHALUA,
rajbBaHUKa, HJICKTPOHHAST MUKPOCKOIIHSL.

T'eozpagpus: BnaxxHOCTh BO31lyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozusn: npeoOpa3oBaHHWE JBWKECHUI C KCIIOJB30BAaHHEM MEXAaHU3MOB, YYET CYXOrO0 M JKHJIKOTO TPEHHUS B TEXHUKE, CTaTUYCCKHUE
KOHCTPYKUHUHU (KPOHIUTEHH, peméryarble KOHCTPYKIMH), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHMs] MEXaHUKU B TEXHHUKE (TMPOCKOI, BOJAOMET U JIpYyTHE),
JIBUTATeNIb BHYTPCHHETO CrOpaHUs, MapoBas TypOWHA, OBITOBOW XOJOIMIBHUK, KOHIUIIMOHED, TEXHOJIOTHU MOJYYCHHUS COBPEMEHHBIX MaTepHAaliOB, B
TOM 4YHCIICE HAaHOMATEPUAIOB, W HAHOTEXHOJIOTHH, ODJCKTPOCTATHYECKAs 3allluTa, 3a3eMIICHHE O3JICKTPONPUOOPOB, Ta30pa3psAHbIC JIaMIIbI,
MOJTYTTPOBOTHUKOBBIE MPUOOPHI, TaJIbBAaHHUKA.

11 KJIACC

Pa3nen 4. DuekTpoamHaMuka.

Tema 4. Maznummnoe noie.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB M MPOBOJHUKOB ¢ TOKOM. MaruutHoe mnosie. Bektop MaruutHoi uHaykuuu. [Ipunuun cynepno3unuu
MAarHUTHBIX MOJed. JIMHUM MarHUTHON MHIAYKLIHH.

MarsuTHO€ moJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHHMKA, KaTYIIKK U KPYrOBOTO BUTKA). OmbIT DpcTea.

Cuna Amriepa, e€ HanpaBIeHUE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBiieHHuE U MOAYJb. [[BukeHNe 3apsyKeHHOW YacTULIbI B OAHOPOJHOM MarHUTHOM noJie. PaGota cuisl Jlopena.



MarnutHoe nosue B Beuectse. PeppoMarHeTUKH, Iapa- U JUaMarHeTUKHU.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECChl: MPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, JJIEKTPOMATHUTOB, TECTEP-MYJIbTHUMETD,
AJIEKTPOABHUraTeNb SIKoOu, YCKOPUTEIH 3IeMEHTAPHBIX YacTHIL.

Jemoncmpayuu.

KapTuna 1uHM HHAYKIIUHT MarHUTHOTO TOJISI TOJIOCOBOTO U MIOAKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

KapTtuna nuHuit MarHuTHOM MHIYKLIMH MOJIs JUIMHHOTO MPSMOI0 MPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIia Ha MOHBI JJIEKTPOJIUTA.

Habnroienue ABM>KEHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHUMN JeHCTBUS 3JEKTPOU3ZMEPUTENBHOIO TPUOOpPA MArHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanne MarHuTHOTO 1OJIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONWCTB (heppoOMarHeTUKOB.

HccnenoBanue neicTBUs IOCTOSIHHOTO MarHATa HAa PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHMS CUIIBI AMITEpa.

Tema 5. InekmpomazHumnan uHOyKuus.

SIBneHue aneKTpoMarHuTHOM MHAYKIUU. [ToTok BekTopa MarauTHOM MHAYKIMH. DJIC uHAYKIMHU. 3aKOH 3J€KTpOMarHuTHOM nHaykuuu dapazes.
Buxpesoe anexrpudeckoe nozue. Toku Dyko.

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

[IpaBuio JleHna.

NunyktuBHOCT. KaTylika MHAYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKA. SIBneHue camonHaykuuu. J/1C camonHykuy.

OHeprust MarHUTHOTO MOJIS KATYIIKN C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHnuyeckue ycTpolcTBa M TEXHOJOTHYECKHME IMPOLIECCH: MHAYKLHMOHHAS I€Yb, COJICHOMJ, 3allluTa OT JJIEKTPHU3aLMH Tel NP JBHKEHUU B
MAarHUTHOM T0JI€ 3€MJIH.

Jemoncmpayuu.

Habmtoienue siBjaeHus! 3J€KTPOMAarHUTHOM MHIYKIUH.



Uccnenoanue 3aBucumoct 1C MHIYKIIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.

[IpaBuio Jlenna.

[Tagenne MarauTa B aTFOMUHUEBOW (MeIHOM) TpyOe.

SIBneHne CaMOMHAYKIUU.

Uccnenosanue 3aBucumoct 1C caMOMHAYKIIUU OT CKOPOCTH U3MEHEHH S CUJIbI TOKA B LICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKym.

UccnepnoBanue siBIeHUS 371€KTPOMAarHUTHON MHYKIUH.

OrnpezneneHne UHIYKIUA BUXPEBOI'O MArHUTHOTO TOJIA.

UccnenoBanue siBeHUs CaMOUHIYKITUU.

COopka MojienH SIIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koebanus.

Konebarenbnas cuctema. CBoOOAHbBIE KOJIEOAHMUS.

Napmonnueckue konebanus. KuHemaTnueckoe M JWHAMHUYECKOE OMHMCAHHME. DHEPreTUYECKOe OMHCaHUE (3aKOH COXPAaHEHUS MEXaHUYECKOM
sHepruu). BeIBOJ TMHAMUYECKOTO ONMMCAHUs TAPMOHUYECKUX KOJICOAHHM U3 MX SHEPTETUUECKOT0 U KHHEMAaTUYECKOTO OMTUCAHUSI.

Awmmutyaa u ¢asa konedbanuid. CBsI3b aMILTUTY/IbI KOJIeOaHUN UCXOAHON BEIMYUHBI C aMILIUTYIaMU KoJieOaHUl €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon m uacrora kosieOanuii. Ilepwon Manblx CBOOOJHBIX KOJIEOAHMM MaTeMaTHUYecKoro MasTHHKA. llepuos cBOOOAHBIX KoJieOaHUMN
MPYKUHHOT'O MASITHUKA.

[TonsiTue o 3aryxaromux KosneOaHusix. BeiHykeHHble KonebaHus. Pezonanc. PesoHancHas kpuas. BnusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM
KpUBOH. ABTOKOIEOaHUSI.

TexHu4ecKkue ycTporcTBa U TEXHOIOTUUECKHE MPOIIECChI: METPOHOM, YacChl, Kayelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch KoaebaTeabHOro ABUKEHHUS.

Habmoienne He3aBUCHMOCTH TIEpPHOJia MaJbIX KOJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxarmnmx KojiedaHU U 3aBUCUMOCTH TIepHUojia CBOOOTHBIX KOJIECOAHHUI OT COMPOTUBIICHHUS.

HccnenoBanme kosiebaHWil Tpy3a Ha MAaCCHUBHOW MPYXHHE C IIeNbl0 (OPMUPOBAHUS TMPEACTABICHUN 00 HACaTbHOW MOJENU MPYKUHHOTO
MasTHHKA.

3aK0H COXpaHEHHsI SHEPTUHU IIpU KoIeOaHUsIX rpy3a Ha MpYyKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHHIA.

HaGmronenue pezonanca.



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUNH HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABM)KEHUS TENa B X0J1€ KOJI€OaHUM Ha yIIpyroM MojBece.

N3yueHune nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yobIBaHUs aMIUIUTY/IbI 3aTyXalOMINX KoieOaHuil.

UccnenoBanue BhIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnexmpomaznummsle Ko1edanus.

Konebarenbubiii koHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIC KOJICOaHWS B WaACaTbHOM KojebarenbHOM KoHType. Dopmyma Tomcona. CBs3b
aMIUTATY/IBI 3aps/ia KOHAEHCAaTOpa C aMILTUTYI0M CUJIbI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUHU B UACATILHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromue 3JeKTPOMarHuTHbIE KosieOaHus. BeIHYKIeHHbIE 2IEKTPOMAarHUTHbIEC KOJIeOaHusl.

[TepemenHbIit TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUTUTYIHOE U JICUCTBYIOIICE 3HAUYCHUE CHJIBI TOKA M HAMPSHKEHUS TPU pa3audHoi popme
3aBUCUMOCTH IIEPEMEHHOT'O TOKa OT BPEMEHHU.

CuHycougaibHbIil NEepeMeHHbI TOK. Pe3ucrop, KOHAEHCATOp M KaTyllKa HHAYKTUBHOCTH B LIENIH CHHYCOMAAJIBHOIO IMEPEMEHHOIO TOKa.
Pe3onanc TokoB. Pe3oHaHC HaNpsKEHUN.

Wneanbublil TpancpopmaTop. [IponsBoacTBo, nepeaaya v noTpedIeHNe AIEKTPUIECKON SHEPTUH.

OKOJIOTHYECKHE PUCKU TIPU ITPOU3BOJCTBE IEKTPOIHEPruu. KynbTypa Hcronb30BaHUs 3JEKTPOIHEPTUH B IOBCEJHEBHOM JKU3HHU.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTMUYECKHE MTPOLIECCHI: ANEKTPUUECKUI 3BOHOK, T€HEPaTOp NEPEMEHHOT0 TOKA, JIMHUHU JJIEKTpoIepeaay.

Jemoncmpayuu.

CB0OOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

3aBHCUMOCTB YaCTOThI CBOOOTHBIX KOJI€OaHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuorpaMMsl 3J1eKTPOMAarHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroIMMX 3JIEKTPOMAarHUTHBIX KOJIEOaHHH.

Monenb 3eKTpOMarHUTHOTO TeHepaTopa.

BrIHyX1eHHBIE CHHYCOHIaIbHbIE KOJIEOaHMUs.

Pesucrop, karylika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu nocneaoBaTenbHOM COETUHEHNH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpoicTBO 1 MPUHIIMIT AEUCTBUS TpaHchopMaTopa.

Monenb TUHUY 3JIEKTPOIIEpeIadH.



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzyuenue tpancdopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa Y€pe3 MOCIEN0BATENILHO COEAMHEHHBIE KOHIEHCATOP, KaTYIIKY U PE3UCTOP.

Habutoienue 351eKTpoMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUMHbBIE 6OTIHbL.

MexaHnueckue BOJHBI, YCIOBUS MX pacnpoctpaneHus. llomepednsie u mpojoibHbIe BOJMHBL Ilepnon, cKOpoCTh pacnpoCTpaHeHHs U JUIMHA
BoJIHBI. CBOMCTBA MEXaHMYECKHUX BOJIH: OTpaKeHUE, peJoMIIeHIe, nHTepdepeHIus 1 audpaKkius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TemMOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPYKAIOIIEeH Cpebl.

DNEeKTPOMarHUTHBIC BOJHBI. Y CIIOBUS M3ITy4EHHS SJIEKTPOMArHUTHBIX BOJIH. B3auMHast opueHTaIs BEKTOPOB B 3JICKTPOMArHUTHOM BOJTHE.

CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIICHNE, IO pU3alius, UHTepepeHus u nudpaxuus.

[Ikana s5ekTpoMarHuTHBIX BOJIH. [IpiMeHeHre 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeleBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuyeckue ycTpoiCTBa U MPAKTHYECKOE MPUMEHEHHUE: My3bIKaJdbHble HHCTPYMEHTHI, pajiap, paAuonpuéMHUK, TeIeBU30p, aHTeHHA, TenedoH,
CBUY-nieub, ynpTpa3ByKOBasi AMArHOCTHKA B TEXHUKE M MEHIINHE.

Jemoncmpayuu.

OO6pazoBaHue U PaCIPOCTPAHCHHUE MOMIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebitomeecs Teno Kak HCTOYHHK 3BYKA.

3aBHCHMOCTB JITTMHBI BOJHBI OT YaCTOTHI KOJICOAHMIA.

Habmtoienue orpaskeHus U NpeIoMIICHHS MEXaHUYECKUX BOJIH.

Habumtonienue nntepdepeHny U AMPpakiuy MEXaHU4eCKuX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa M €ro IpUMEHEHHE.

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

HccnenoBanue cBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, MPETOMIICHHE, TONspu3aius, tudpakius, HHTephepeHIIns.

O6nHapyxenne nHPpPaKpacHOTO U yIbTPa(UOIECTOBOTO H3ITyUECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne nmapameTpoB 3BYKOBOM BOJIHBI.



N3ydenue pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOnMHENHOE pacIIPOCTPAHEHUE CBETA B OJHOPOAHOM cpese. JIyd cBera. ToUeUHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenue n3odpaxenuii B mnockom 3epkaie. Chepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI NPEIOMIICHHS CBETa. AOCONIOTHBIM MoOKa3aredb MpeiaoMieHus. OTHOCHUTENbHBINH IMOKa3aTeldb IMPETOMIICHUS.
[TocTOsSIHCTBO YaCTOTHI CBETA M COOTHOIICHHE JUIMH BOJIH IIPH MEPEX0/1€ MOHOXPOMATHUECKOTO CBETa Yepe3 IpaHuIly pasjiesa IByX ONTUYECKUX Cpel.

Xop myueit B npusme. ucnepcus ceera. CioxHbIi coctaB Oenoro ceera. LlBer.

[Tonnoe BHyTpeHHEe oTpakeHue. [IpenenbHbIil yroi moIHOro BHYTPEHHETO OTPasKEHUSI.

Cobwuparonue u pacceuBaromue JUH3b. ToHKas nuH3a. GOKYCHOE PacCTOSIHUE M ONTHYECKas CHila TOHKOW JIMH3Bl. 3aBHCHUMOCTHh (POKYCHOTO
paccTosiHUS TOHKOU c(epruecKOoil IMH3BI OT €€ TeOMETPUHU U OTHOCUTEIBHOTO TTOKAa3aTelNs MPEeTOMIICHUSI.

@opMyiia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

Xona ny4a, MPOLIEAIIEro JHH3Y MO/ IPOU3BOJIBHBIM YTJIOM K €€ INIaBHOM onTuyeckoit ocu. [loctpoenne n3o0pakeHuii TOUKH U OTpe3Ka MpsIMoi B
COOMpAIOIINX U PACCEHBAIOIINX JTMH33aX U UX CHCTEMaX.

OnTuueckue nmpubopsl. Paspemaronias ciocoOHOCTh. ['11a3 Kak onTuyeckas cucrtema.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Untepdepenuns csera. KorepeHTHbIe HCTOUHUKHU. Y CJI0BUS HAOIIOIEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTep(epEeHIIMOHHON
KapTUHE OT JIBYX KOTE€PEHTHBIX UICTOYHHUKOB. [IpuMepshl KilaccnyeckuX NHTEP(PEPEHIIUMOHHBIX CXEM.

Hudpakius ceeta. [udpakunonHas pemérka. YciaoBue HaOMIOACHUS TNIAaBHBIX MaKCUMYMOB IpH MaJ€HUHM MOHOXPOMATHYECKOTO CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonapuzanus ceera.

TexHnueckue ycTpoWcTBa M TEXHOJIOTMYECKHE IPOLIECCHl: OYKH, JIyNa, MEpPUCKOMN, QoToamnmapaT, MHUKPOCKOI, MPOEKIMOHHBIA ammapar,
IIPOCBETIICHUE ONTUKH, BOJIOKOHHAS ONTHKA, TUPPAKLIIMOHHAS PeIIETKA.

Jemoncmpayuu.

3aKOHBI OTPa)KEHHUs CBETA.

WccnenoBanue npenomieHus CBeTa.

HabmtoaeHne momHoro BHyTpeHHEro oTpakeHust. MoJienb CBeToBoIa.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB UEPE3 MNIOCKONAPAIUIENBHYIO IUIACTUHY U IIPU3MY.

WccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue natepdepeHimu ceera.



Habnronenue nBeTOB TOHKUX TUIEHOK.

Hab6monenue qudpakiuum cBera.

W3yuenne quQpakinOHHON PEIIETKH.

Ha6monenue audpakiinOHHOTO CIEKTpa.

HaGmonenue aucnepcuu cBera.

HabntoneHnue nonsipuzanuu cBeTa.

[IpumeHneHue noIIpOUIOB IS U3YUEHUSI MEXAaHUYECKUX HaAIIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, nPAKMUKYM.

N3mepenue nokasaresns IpeaoMIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO paCCTOSIHMSL OT BELIECTBA (HA MPUMEPE KUAKHUX JIMH3).

W3mepenne pOKyCHOTO pacCTOSHHSI PACCEUBAIOIINX JIUH3.

[Tonmyyenue n300pa>keHHs B CUCTEME U3 MJIOCKOTO 3epKajia U JIMH3BI.

[Tonyuyenne n3o00paxxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyupoBaHue TeIeCKOMMYECKUX CUCTEM.

Habnronenune nudpaknuu, nHTEp)EpeHIINN 1 MOISPU3ALUHU CBETA.

N3ydeHnne nossipu3anuy CBETa, OTPAXEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3ydenne nutepepeHuu J1a3epHOro U3JIy4eHUs Ha IBYX LIEISX.

Habmtonenue nucnepcum.

HabGmronenue u uccnenoBanne nudpakIiimoOHHOTO CIIEKTpA.

W3mepenue 1IMHBI CBETOBOW BOJIHBI.

[Tonydenune cekTpa U3Iy4yeHus: CBETOMO0/1a IPU MOMOLIH TU(PPAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI CIeIMAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.

I'paHnIIBI TPUMEHNMOCTH KJIACCUYECKON MEXaHUKHU. [10CTynaTel crienMalbHOW TEOPUH OTHOCUTEIIBHOCTH.

IIpoctpancTBeHHO-BpeMeHHOW wuHTepBan. IlpeoOpasoBanus Jlopenua. VYcioBue NpUYMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH.
3ame]IeHre BpEMEHH M COKpallleHHe AJIUHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

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

TexHnyeckue ycTpoicTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: CITYTHUKOBBIE TPUEMHUKH, YCKOPUTEINN 3apsyKEHHBIX YaCTHI.

YdeHnueckuit 3KCIIepUMEHT, 1a00opaTopHble pabOoThl, MPAKTUKYM.

OnpeneneHre UMIyJIbCa U SHEPTUN PEISATUBUCTCKUX YacTHIL (110 GoTorpadusM TPEKOB 3apsKEHHBIX YaCTUIl B MATHUTHOM TI0JI€).



Paszpnen 7. KBanToBas ¢usuka.

Tema 1. KopnycKynapHno-601H0801 0yanusm.

PaBHOBecHOE TerIOBOE M3MTy4YeHHE (M3TydeHHE a0COMIOTHO YE€PHOTO Telna). 3aKoH cMmeneHns Buna. ['unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTHS U UMITYJILC (OTOHA.

doroaddext. OnbiTet A. I'. CToneroBa. 3akonsl portodddekra. YpaBHenue DitHmrerina as horodddekra. «Kpachas rpanuna» Gorodrddexra.

JlaBneHnue cBera (B YaCTHOCTH, JABJCHHE CBETa Ha aOCOJIIOTHO MOTJIOMIAIONIYI0 M aOCOJIOTHO OTpakarollyio noepxHocTh). OmbiTel I1. H.
JleGenena.

BonnoBeie cBoiicTBa uactuil. Bomusl ne bpoins. nuna Bonmubel ae bpoiins u pazMepsl 00iacTd JIOKaIH3aIUM JBUXKYIICHCS YacTHUIIBI.
KopnyckynspHo-BoiaHOBOM AyanusM. udpakius 31eKTpOHOB Ha KpUCTaJLIaXx.

Crneuunduka usmepenuit B Mukpomupe. CooTHoeHus Heonpeaenéunocrei I 'eiizendepra.

TexHuueckue yCTpONCTBa M TEXHOJIOTHYECKUE MPOIECCH: CIEKTPOMETP, (HOTO3NIeMEHT, (POTOAATUUK, TYHHEIbHBIH MHUKPOCKOI, COJIHEYHAs
Oarapesi, CBETOAUO.

Jemoncmpayuu.

@013 eKT Ha YCTaHOBKE ¢ IUHKOBOM IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoTodddekra.

HccnegoBanue 3aBUCUMOCTH COITPOTHUBIICHHS TOTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroano.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinaol [lnanka Ha ocHOBe nccnenoBanus Gororddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOAUO/ OT HAIPSKEHMUS.

Tema 2. duzuka amoma.

OnbITHI IO UCCNIEAOBAHUIO CTpoeHus aToMa. [lnanerapuas mogens atoma Pesepdopaa.

[Toctynater bopa. Uznydyenue u nornomienne (GOTOHOB MPHU MEPEXOJIe aTOMa ¢ OJTHOTO YPOBHS DHEPTUHU Ha JAPYTOH.

Buasl cnektpoB. CriekTp ypOBHEM 3HEpruu aTomMa BOJI0pOJa.

CnoHTaHHOE U BBIHYXKIEHHOE U31y4yeHue ceera. Jlasep.

TexHu4ecKkue ycTpocTBa U TEXHOJOTUUECKHE MPOIIECCHI: CIIEKTPAIbHBINA aHAIN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIA KOMITHIOTED.

Jemoncmpayuu.

Mopens onbiTa Pezepdopra.



Habnronenue nuHeyaTbIX CIIEKTPOB.

YCTpONCTBO U ACHCTBHE CYETUYMKA HOHU3UPYIOIIMX YACTHULL.

Onpenenenre JJIMHBI BOJIHBI JIA3EPHOTO U3JIY4YECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HaGuroienne TMHEeHYaToro CeKTpa.

HccnenoBanue ciekTpa pa3peskeHHOI0 aTOMapHOro BOIOPO/ia U U3MEPEHUE OCTOssHHON Punbepra.

Tema 3. Dusuxka amomMHO20 A0pa u I1€EMEHMAPHBIX YACHIUY,.

Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apsan sapa. MaccoBoe uucino siipa. M3oromns.

PanuoaxktuBHOCTB. Anb(a-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnaj. ['amma-usnyuenue.

3aKOH PaJMOAKTUBHOIO pacnaja. PanqunoakTuBHble N30TONBI B Ipupoae. CBONCTBA HOHU3HUPYIOLETO U3Iy4YeHMs. BiusHue painoakTUBHOCTH Ha
XuBbIe oprann3Mbl. EctecTBeHHbIi GoH m3myuenus. Jlozumerpusi.

DOHeprust CBA3M HYKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl sapa.

SAnepusie peakuuu. [lenenue u cuntes anep. Snepueie peakropsl. [Ipobnemsl ynpaBisieMoro TepMoOsSIEPHOrO CUHTE3a. DKOJOTHYECKUE aCIIEKThI
pa3BUTHSA AEPHON SHEPIETUKH.

MeTopl perucTpalnuy U UCCIEA0BAHUS 3IEMEHTAPHBIX YaCTHII.

@dyHaMeHTaIbHbBIE B3auMOJAEHCTBUA. bapnonsl, Me30Hbl U jentoHsl. [IpencraBnenne o CranmaptHo Monenu. KBapk-ritooHHass MoOAEnb
aIpOHOB.

®usuka 3a npenenamu CtaHnapTHON Mojenu. TEMHass MaTepyst U TEMHAs SHEPIHsL.

EnuncTBO (Dnznueckoil KapTUHBI MUpa.

TexHnuyeckue ycTpolcTBa U TEXHOJOTMYECKHE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa, sAepHBIN peakTop, TEPMOSIEPHBIN PEAKTOp, aTOMHAas
60M0a, MarHUTHO-PE30HAHCHAs! TOMOTrpadusl.

Yuenuueckuii sxcnepumenm, nabopamopnwvie padbomot, nPAKMUKyMm.

HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusim).

HccnenoBanue paJuoakTUBHOTO (hOHA € MCTIOJIb30BAaHUEM J103UMETPA.

N3ydenue norsiomuieHus: 0eTa-4acTUL] alFOMUHHUEM.

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3UKH.

Otanbl pa3BUTUSA acTpoHOMUH. [IpHKIIagHOE M MUPOBO33pEHUECKOE 3HAYCHHE acTPOHOMHUH. [IpMMEHUMOCTh 3aKOHOB (PU3UKH JUISI OOBICHEHHS
MPUPOABI KOCMHUUECKUX OOBEKTOB.

MeTobl acTpOHOMHUYECKUX HccieoBaHuil. COBpeMeHHbIE ONTHYECKUE TEIECKOIbI, paJl0TeIeCKOIbl, BHEaTMOC(hepHas aCTPOHOMHUSI.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, MIIAHETHI, UX BUIUMOE ABH)KEHHUE.



Conneunas cucrema.

Connue. ConHeyHasi akTUBHOCTh. McTounuk sHeprun CoHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J{uarpamma «CreKTpalibHbIA KJIaCC — CBETUMOCTBY. 3BE3/IbI IJIaBHOM MOCIIEIOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb)» JUIsl 3BE3] IJ1aBHOM IOCIEN0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUN U
sBositonMy CosiHIA U 3BE3/. DTallbl )KU3HU 3BE3 .

Muneunsbiii [IyTe — Hamia ["anaktuka. [Tonoxxenue u arxenue Coinnia B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapsl. UEpHBIE ABIPHI
B sJIpax rajakTHUK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60ma. Pas0eranue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas cTpykTypa Beenennoil. MerarainakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaGmonenus 3B€3aHOro Heba HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHHEM KOMIBIOTEPHBIX MPHIOKEHUN AJI ONpEAETCHUS IMOJIO0XKEHUS
HEOECHBIX 00EKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3Be3IMsi CEeBEpHOTO MOTYIIAPUS U SIPKHEC 3BE3IBI.

Habmonenus B Teneckon JIyHbl, IaHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Pu3nyecKuil NPaKTHKYM.

CnocoObsl u3MepeHusi (PU3MUYECKUX BEIUYHH C HCIOJB30BAHHWEM AaHAJOTOBBIX U HHU(PPOBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JTATYMKOBBIX CUCTEM. AOCOJIFOTHBIE U OTHOCUTEINIbHBIE TIOTPEITHOCTU U3MEPEHHH u3nuecknx BeauyuH. O1eHKa rpaHul] OTPeIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIETOBAHUI 3aBUCUMOCTEH (U3NYECKUX BEIHUYWH, TPOBEPKA MPEATIOKEHHBIX TUIOTe3 (BBIOOp U3 pabdoT,
OMHMCAHHBIX B TEMAaTUUYECKHUX pazjieiax «YYeHHUYEeCKUN IKCIIEPUMEHT, J1a00paTOpHbIE paOOThHI, MPAKTUKYM).

O0o0maromnee noBTopeHue.

O06o001eHre U CUCTEMATU3AIIMSI COIEPKAHUS pa3ieNioB Kypca «MexaHuka», «MorekymsipHas pu3nuka U TepMOAMHAMUKAY, « DJIEKTPOMHAMUKAY,
«Konebanus u BoNHBI), «OCHOBBI CIIEIUATBHON TEOPUU OTHOCUTEIHHOCTH Y, «KBaHTOBas Pu3nKa», « ITEMEHTH aCTPOHOMUU U aCTPOPHUIUKI.

Ponp pusuku m actpoHOMHUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COIMAIbHON U 3THUUECKOU cdepax NesSTeIbHOCTH YeJOBEeKa, POJib U MECTO
(U3HUKN ¥ aCTPOHOMHUH B COBPEMEHHOW HAyYHOUM KapTUHE MUPa, 3HAUCHUE OMUCATENIbHON, CHCTEMaTU3UPYIOIIEH, 00ObSICHUTEILHONM U TPOrHOCTUYECKOU
GbyHKIUI (Qu3ndyeckoil Teopuu, posib (HU3MUECKON TeopHH B (POPMHUPOBAHUM MPEACTABIECHUN O (DU3MUECKON KapTHMHE MHUpa, MecTo (pU3MdecKon
KapTUHBI MUPa B 00IIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O TIPUPOJIE.

MexnpeamerHblie CBA3H.

Nzyuenune kypca ¢puszuku yriayOnaEéHHOTO ypoBHS B 11 Kjacce OCyMIECTBISIETCS C YIETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBsI3eH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUU, TeoTpaduu U TEXHOJIOTHH.



Mesicnpeomemnole nOHAMUA, CEA3AHHbBIE C UYUEHUEM MeEMO008 HAYYHO20 NO3HAHUA: SBICHHE, Hay4HbIH (akT, runoresa, (uznyeckas
BEJIMYMHA, 3aKOH, TeOpHsl, HaOII0eHIE, SKCIEPUMEHT, MOJICTUPOBAaHUE, MOJIEb, U3MEPEHHE, OIPEUIHOCTH U3MEPEHUN, N3MEPUTENIbHbIE MTPUOOPHI,
udposast maboparopus.

Mamemamuka: pelieHue CHCTeMbl YypaBHeHHH. Tpuronomerpuueckue GYHKIUU: CHHYC, KOCHHYC, TaHT€HC, KOTAHIEHC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOPbI M MX NPOEKIMH HAa OCH KOOPAWHAT, CIOXKEHHE BEKTOpOB. IIpom3BOAHBIE 3JIEMEHTAPHBIX (DYHKIUIL.
[Tpu3naku mo1o6us TPeyroabHUKOB, OMpeIeIeHHE MIIOMaAN II0CKUX Guryp u oobema ted.

Buonozusa: >nexTpuyecKue sIBICHUS B KHUBOW MPUPOJE, KojeOaTeNbHbIe IBIKEHUS B )KUBOU MPHUPOJIE, SKOIOTMUYECKHE PUCKU MIPU NPOU3BOICTBE
ANEKTPOIHEPIHH, SJICKTPOMATrHUTHOE 3arpsi3HEHUE OKPYKAIOIIeH Cpeflbl, YIbTPa3BYKOBasl JIMAarHOCTUKA B MEIUIIMHE, ONTUYECKUE SBIICHUS B KUBOU
IIPUPOJIE.

Xumusa: cTpoeHUE aTOMOB M MOJIEKYJ], KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeN, MEXaHHU3Mbl OOpa30BaHHS KPHUCTAUIMYECKOW PpEHIETKH,
CIEKTPaJIbHBIN aHAIIN3.

TI'eozpaghusa: marauTHbIE OMIOCA 3eMJIH, 3aJIE)KU MarHUTHBIX Py, POTOCHEMKA 3€MHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: NpUMEHEHNUE OCTOSIHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJABUTaTeb SIK0OU, FreHepaTop MEPEMEHHOI0 TOKa, HHAYKIIMOHHAS
1eyb, JUHUY JIEKTpoIepeiad, IeKTPOIBUTraTellb, pajap, paIuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neup, ynpTpa3ByKkoBasi AUarHOCTHKA B
TEXHHUKE, MPOEKIMOHHBIM ammapar, BOJIOKOHHAs OINTHKA, COJIHEYHasl OaTapes, CIYTHUKOBBIE NMPUEMHUKHU, SJEpHAs SHEPreTHKa M 3KOJOTHYECKHE
aCIIEKTHI €€ pa3BUTHSI.



IVNIAHMPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOIT'PAMMBI I10 ®U3UKE HA YPOBHE CPEJIHEI'O OBILET'O OBPA3OBAHUWA
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHSA ydeOHOTO mnpeamera «PH3MKa» JTODKHBI OTPaXaTh TOTOBHOCTh W CHOCOOHOCTh OOYYaromuxcs
PYKOBOJICTBOBAThHCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALMH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPaJWLUOHHBIM ILIEHHOCTSIM POCCHUKUCKOrOo OOIIECTBA, PACHIMPEHUE >KU3HEHHOI'O OIbITa M ONBITAa JEATEIbHOCTH B IIpoliecce
pean3ali OCHOBHBIX HAIIPABJICHUI BOCIIUTATENBHON AEATEIbHOCTH, B TOM YHCIIE B YACTH:

IPA’XKAAHCKOI0 BOCIIMTAHUSA:

Cc(OPMHUPOBAHHOCTh TPAKIAAHCKOM MO3UIMK 00yUarOIIErocss Kak akTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUHCKOro OOIIEeCTBa;

IPUHATHE TPATULMOHHBIX O0IIEYETIOBEYECKUX IT'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B HHTEpecax TIpakJaHCKOro OOIeCTBa, Y4acTBOBaTb B CaMOYNpPABICHWH B 00pa30BaTEsIbHON
OpraHu3aluy;

YMEHHE B3aUMOJIEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHUHU € UX (DYHKUMSMU U Ha3HAUYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOW U BOJOHTEPCKOU EATEIbHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipax1aHCKON UAEHTUYHOCTH, aTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUMCKHUX YYEHBIX B 001acTH (PU3UKHU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OLEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHHUs, OPHEHTUPYSICh HA MOPaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIE
B JIEATEIBbHOCTH YYEHOTO;

OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOrO OYAyIIEro.

3CTETHYECKOI0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOT'O TBOPUECTBA, PUCYILEro (PU3NIECKOM HayKe.

TPYA0BOI'0 BOCIIUTAHUSA:



UHTEpEC K pa3indHbIM chepam npodecCHOHATbHOM e TEIBHOCTH, B TOM YHCIIE CBS3aHHBIM C (PM3UKOW M TEXHUKOW, YMCHHE COBEPIIATh OCO3HAHHBII
BbIOOp Oynymieit npodeccuu n peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHbI;

TOTOBHOCTh U CHIOCOOHOCTB K 00Pa30BaHHIO ¥ CaMOOOPa30BaHHIO B 00IaCTH (PU3MKH HA IPOTSHKCHUH BCEH JKU3HH.

IKOJIOTHYECKOT0 BOCIIUTAHMS:

chopMHPOBAHHOCTH SKOJIOTUYECKOH KyIbTYpbI, OCOZHAHHE INI00ATBHOT0 XapaKTepa IKOJIOTHYECKUX IPO0IIeM;

IUITAaHHPOBAHKE M OCYIIECTBICHHE JICHCTBUI B OKPYKAIOLIel cpelie Ha OCHOBE 3HAHUS LieNied YCTOWYNBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHue OMbITa ISSITETbHOCTH SKOJIOITMYECKOM HAIPABICHHOCTH HA OCHOBE MMCIOLIMXCSI 3HAHUH 110 (pr3HKe.

HEeHHOCTH HAYYHOT'0 MO3HAHUS

cpOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3UUECKON HAYKH;

OCO3HAaHHE LIEHHOCTH HAYYHOW JEATCIbHOCTH, TOTOBHOCTh B IPOIECCE HM3YYCHHs (PHU3MKHA OCYLICCTBIATh IPOCKTHYIO U WCCIEI0BATEIbCKYIO
JEATSIILHOCTh MHIIUBHIyaILHO U B TPYIIIIC.

METANPEIJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jjornueckue geMcTBus:

CaMOCTOATENbHO (POPMYITUPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEACIIATh UENU JEATeIIbHOCTH, 33/1aBaTh MMapaMeTPbl U KPUTEPUHU UX TOCTHKECHUS,

BBIABJIIATH 3aKOHOMCpHOCTI/I nu HpOTI/IBOpe‘-II/Iﬂ B paCCManI/IBaeMI)IX (1)I/I3I/I‘~IGCKI/IX SIBJICHUAX

pa3pabaThIBaTh TUIAH pEIICHUs MTPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCSI MAaTepUATbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JIEATEIIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YIIBTATOB LENAM, OLIEHUBATh PUCKU ITOCIEACTBUM JAEATEIbHOCTH;

KOOPJIUHHUPOBATH U BBITIOIHATE PA0OTY B YCIOBUSAX PEaTbHOT0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIeM.

ba3oBble ucciaeaoBaTeibCKkue 1ecTBUS:

BJIAACTH Hay‘IHOfI TGpMHHOJ’IOFHGﬁ, KIJIOYCBBIMHU ITOHATUSIMU U MCTOAaMHN (1)I/I3I/ILIGCKOI\/'I HayKI/I,

BJIaACTh HABBIKAMU y‘—Ie6HO—I/ICCJ'Ie)IOBaTeHI)CKOﬁ nu HpOGKTHOfI OCATCIIBHOCTHU B 06J'IaCTI/I CI)I/ISI/IKI/I, CHOCO6HOCTBIO 1 TOTOBHOCTBIO K CaMOCTOHTeHBHOMy
HOI/ICKy METOI0B pemeHHx 3a1a4 (1)I/ISI/I‘IeCKOI‘O conepmaHI/m, HpI/IMeHeHI/IIO paSJ'H/I‘—IHI)IX METOJ0B ITIO3HAHUAI,

BIIQJIETh BHUJAMHU JEATEIBHOCTH MO TOJYYCHHUIO HOBOTO 3HAHUS, €r0 HMHTEPHpETaIlluH, MPeoOpa3oBaHUI0 M MPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX
CUTYaIUSX, B TOM YKCIIE MIPH CO3J]aHUH YI€OHBIX IPOEKTOB B 0071acTU (DU3HKHY;



BBIABJIATE MPUYUHHO-CJICACTBCHHBIC CBA3U W AKTYAJIM3UPOBATH 3ala4y, BBIABUI'ATb TUIIOTC3Y eé peliCHusd, HAXOAWUTh apryMCHTBI JIA JOKa3aTCJIbCTBA
CBOUX YTBEPKICHUMN, 3a1aBaTh I1apaMETPhI U KPUTEPHUH PELICHU,

aHAJIM3UPOBATh MOJYUEHHbIE B XO/€ PELICHUs 3a7auu pe3yJbTaTbl, KpUTUUECKH OLIEHUBATh MX JIOCTOBEPHOCTh, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBMSIX;

CTaBUTH U (POPMYTUpPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTEIbHOM EATEILHOCTH, B TOM YHCIIE PU U3yYeHUN (HU3UKU;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATb HpHO6pCTéHHBIfI OIIBIT,

YMCTDb IIEPCHOCUTH 3HAHUA 11O (1)I/ISI/IKC B ITPAKTUYCCKYIO 00J1aCcTh KHU3HECACATCIIbHOCTH,

yYMEeTh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBbIE UJEH, peAIaraTb OpUrHHaIbHbIE TOJXOAbI U PELLICHUS;

CTaBUTb MPOOJIEMBI U 3a]aUHl, JOMYCKAIOIIUE aJbTePHATUBHbIEC PELICHHUS.

PabGora ¢ undgopmanmeii:

BJIAACTh HABbIKAMU IIOJIYYCHHUA I/IH(l)OpMaIII/II/I (1)I/I3I/I‘~I€CKOI‘O COACPIKaHUA M3 HCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH ITOUCK,
aHaJN3, CHCTEeMATU3aINI0 U HHTEPIPETANI0 HHPOPMALIMU Pa3IMYHBIX BUJOB U ()OPM IMPEICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALIHH;

UCIOJIb30BaTh CPEACTBAa MH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PELIEHUH KOIHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aLMOHHBIX
3aad ¢ COOJIIOJICHHEM TpPeOOBaHWI SPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, THTHEHBI, pecypcocOepexeHHs, MPaBOBBIX M ITUYECKHX HOPM, HOPM
MH(OPMAIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJEp)KaHUSA B pPa3IMUHBIX (opMaTax ¢ y4y€TOM Ha3Ha4YeHHs MHQOpPMAIMM U LEJNEeBOM ayJUTOpPUH, BbIOMpas
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aI1H.

KomMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMH JESITEITHHOCTH;

pacro3HaBaThb MPEAIIOCBUIKA KOH(l)J'II/IKTHI)IX CI/ITyaHI/Iﬁ " CMATYaTh KOH(l)J'[I/IKTI)I;

Pa3BEPHYTO M JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

IMOHUMAThb U UCIIOJIB30BaTh MPECUMYIICCTBA KOMaH}IHOI)’I n HHHHBHJIyaHBHOﬁ pa60TI)I;

BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBHI ¢ yu€TOM OOLINX HHTEPECOB U BO3MOKHOCTEN KaXKIOTr0 WieHa KOJIJIEKTUBA;

NPUHUMATh LIE€IH COBMECTHOM JeATENbHOCTH, OpPraHM30BbIBATh M KOOPAMHUPOBATH JAEHUCTBHUS MO €€ JOCTI)KEHHUIO: COCTAaBJIATh IUIAH JEHCTBHUH,
pacrpenenaTh poJid ¢ yu€TOM MHEHUH YYaCTHUKOB, 0OCYKAaTh pPe3yJIbTaThl COBMECTHOM paldoThI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/1a M KaXJ0T0 yYaCTHHKA KOMaH bl B OOIIMI pe3ybTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OLICHUBATHL UJICH C IMTO3UIIMKU HOBU3HBI, OpPUTHMHAJIBHOCTH, HpaKTI/I‘IeCKOI\/’I 3HAYUMOCTH,



OCYIIECTBIISTh TIO3UTHBHOE CTPATETUUYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYAIUSX, POSIBIIATH TBOPUYECTBO U BOOOPAKEHHUE, OBITh MHUITUATHBHBIM.
PeryasiTuBHbIe yHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUSA

Camoopranuszaums:

CaMOCTOSITENILHO OCYIIECTBIISITh MO3HABATENBHYIO JACSITEILHOCTh B 00JacTH (DU3UKU M aCTPOHOMHUH, BBISBIISITH MPOOJIEMBI, CTAaBUTh U POPMYITUPOBATH
COOCTBEHHBIE 3a]a4H;

CaMOCTOSATENILHO COCTABJIATH IUIAH PEUICHUs PacUYETHBIX M KAYECTBEHHBIX 3ajad, IJIaH BBIMOJHEHHUS MPAKTHYECKON PabOThI ¢ y4ETOM HMEIOIIHXCS
pecypcoB, cOOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUM;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUSIM;

pacHIMpsITh paMKH y4€OHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUI;

JIeNaTh OCO3HAHHBIM BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEILICHHE;

OIICHUBAThH MIPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MTPOSBICHUIO SPYAULIUU B 007aCTH (PU3MKHU, TOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBINA U KyJIbTYpPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHAJbHBII HHTEJJIEKT:

JTaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHBHI B JACSTEIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIQJICTh HABBIKAMU TI03HABATEILHOW PEIICKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUIN M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YJIHbTATOB U OCHOBAHUI;
WCII0JIH30BaTh MPUEMBI peIIEKCHU IJIs1 OIIEHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHNUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPU aHAIHU3E PE3yNIbTaTOB ACATEIbHOCTH;

MIPUHUMATD Ce0sl, MOHMMas CBOM HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U pTYMEHTHI JPYTUX MPU aHAIU3E Pe3yIbTaTOB AEITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpouiecce nocTHkeHUS IMYHOCTHBIX PE3yAbTATOB OCBOSHHS MPOTpaMMBbI MO (U3HKE AJs YPOBHS CpelHero ooimiero oOpa3oBaHus y 00yJaroMIMXCs
COBEPIIIEHCTBYETCS SMOIIMOHATBHBIN MHTEIJIEKT, TIPEANoIararoniuii chopMHUpPOBAHHOCTh:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIOCOOHOCTh TMOHMMATh CBOE OMOIMOHAIBHOE COCTOSHUE, BUJETh HAMpPaBIECHUS PA3BUTHUS COOCTBEHHOMU
SMOLIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOIIETO0 CAMOKOHTPOIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEACHUE, CIOCOOHOCTH aJalTHPOBATHCA K
HMOIIMOHAIBHBIM H3MEHEHHSIM U MPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHUE K JOCTIKCHHIO 1ETTH W YCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOJI W3
CBOUX BO3MOXKHOCTEH;



SMIATHH, BKIIOYAOINIEH CIIOCOOHOCTh TTOHUMATh 3MOIMOHAILHOE COCTOSIHUE APYTUX, YIUTHIBATH €T0 MPU OCYIICCTBICHUU OOIICHHSI, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOUYAIONIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C APYTUMH JIIOJbMH, 3a00THTHCS, TPOSIBIATH MHTEPEC W pa3peniath
KOH(JIMKTHI.

[NPEAMETHBIE PE3VIJIBTATHI

K koniy o0yuenus B 10 knacce npeaMeTHbIE Pe3yIbTaThl HA YTIYOJIEHHOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00yUYAIOIINXCSI YMEHHU:
IIOHUMATh POJIb (U3UKU B HIKOHOMMUYECKOH, TEXHOJIOTHYECKOH, IKOJOTMUECKON, COLIMAIbHONM U 3TUYECKOH cdepax AEATe]bHOCTU YellOBEeKa, Posib U
MecTO (U3UMKU B COBPEMEHHOM HayyHOW KapTHHE MHpa, 3HAUCHHE OMNMCATENIbHOW, CHCTEMaTU3HPYIOLIEH, OOBSCHUTENbHOM M MPOrHOCTUYECKON
byHKIMH HU3NIECKON TEOPUN — MEXAHUKH, MOJICKYJIIPHON (DM3UKH U TEPMOJUHAMHKH, POJIb (GU3UIECKOI TeOpru B (HOPMUPOBAHHUHU MIPEIICTABICHHUHA O
¢bu3nyeckoil kapTUHE MUPA;

pasnuyarh yCIOBHs NPUMEHUMOCTH MOJENEH (U3NYECKUX Tel M MPOLECCOB (SBJICHUI): MHEpLUaIbHAs cUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEIO,
MaTepuasbHasi TOYKa, PAaBHOYCKOPEHHOE ABIKEHUE, CBOOOAHOE MajeHue, aOCOomMOTHO ympyras aedopmanus, aOCOMIOTHO yNpyroe u abOCONIOTHO
HEYNpyroe CTOJIKHOBEHHUS, MOJENM Ta3a, XUAKOCTH M TBEPIOro (KpUCTAJUIMYECKOrO) Tesla, WJealbHBIA ra3, TOYCUHBIH 3aps], OJHOPOIHOE
JIEKTPUYECKOE MOJIE;

pa3nuyath ycioBUS (IpaHMIbI, O0JIACTH) NMPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHUMATh BCEOOLIMH XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB MU
OTrPaHUYEHHOCTD UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXaHMUYECKHE TMPOIECCHl U SBJICHHS, UCIOJb3YyS OCHOBHbBIE IOJOXEHHS M 3aKOHbl MEXaHUKU (OTHOCHUTENbHOCTh
MEXaHUYECKOT0 JBMXKEHUS, (POpMyJIbl KWHEMATUKN PaBHOYCKOPEHHOTO JIBMKEHUS, TpeoOpa3zoBaHus [ 'anumes Ui CKOPOCTH U MEepEMEICHUs, 3aKOHBI
HeloToHa, mpuHLMI OTHOCHUTENbHOCTH ['anmuies, 3aKOH BCEMHUPHOTO TITOTEHMsSI, 3aKOHBl COXPAaHEHHUS MMITYyJIbca U MEXAaHUYECKOW SHEpruu, CBS3b
paloThI CHIIBI C U3MEHEHHEM MEXaHHYeCKOH SHEpruu, yCcIOBUs paBHOBECHs TBEPJOrO Teia), IPU 3TOM HCIIOJIb30BaTh MaTeMaTHYECKOE BBIPAXKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBUSI NPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: mpeoOpa3oBaHuil ['anmuies, BTOpOro M TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCAa U MEXaHUYECKON PHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHMUS;

aHAJIM3UPOBaTh M OOBSCHATH TEIUIOBBIE TPOLIECCHl U SBJIEHUS, HCNOIb3ys OcHOBHbIe mojokeHuss MKT u 3akoHBI MONEKYISIpHON (QHU3MKH U
TEPMOJUHAMUKH (CBSA3b JaBJICHUS HI€aJIbHOTO ra3a co CpeaHell KWHETUYECKON IHepruel TemioBoro ABMKEHUS U KOHIEHTpAI[Uell ero MOJIeKyJ, CBA3b
TEMIIEPATYPHI BEIIECTBA CO CPEIHEN KMHETUYECKOW PHEPrHEN TEIIOBOTO JBMKEHUS €r0 YacTHll, CBS3b JABJICHUS WACAIBHOIO ra3a ¢ KOHIIEHTpauuen
MOJIEKYJI U €ro TeMmieparypoil, ypaBHeHue MennaeneeBa—KiamnelipoHa, nepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHUS DHEPIMHM B TEIUIOBBIX



HpOHCCC&X), Ipru 3TOM HCHOJb30BATH MATCMATHYCCKOC BBIPAXKCHUC 3aKOHOB, YKa3blBaTb YCJIOBHA HNPUMCHHUMOCTHU YpPAaBHCHHA MGHI[GJICCBa—
Knaneiipona;

AHAJIM3UPOBATL U OO0BICHSATD SJICKTPHUYCCKUC SBJICHUSA, HUCIIOJIB3Yyd OCHOBHBIC IIOJIOKCHHA W 3aKOHBI J3JICKTPOAMHAMUKHA (SaKOH COXpPaHCHUA
ANEKTPUYECKOT0 3apsAna, 3akoH KysoHa, MOTEeHIUAIbHOCTbh 3JIEKTPOCTATUUECKOTO MOJs, MPUHIMII CYNEPHO3ULUHN SJIEKTPUUECKUX IO0JEH, IPU 3TOM
yKa3blBas yCIOBHs NPUMEHUMOCTH 3akoHa KyioHa, a Takxke MPaKTUYECKH BaXKHbIE COOTHOLICHMA: 3aKOHbI OMa Juid yyacTKa L€ U I 3aMKHYTOU
ANEKTPUYECKOM 1iemu, 3akoH J[xoyns—Jlenma, npasuia Kupxroda, 3akonsr dapajes Ui d1EKTPOIH3a);

OIUCHIBAaTh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCHOJb3Yys BEIMUYUHBI: IEpEMElLIEHUE, CKOPOCTh, YCKOPEHUE, UMIYJbC T€la U CUCTEMBI Tell, CUIa,
MOMEHT CHJIBbI, JaBJI€HUE, IOTEHIIMAIbHAs SHEPrusl, KHHETUYEeCKasi SHEPrus, MeXaHNUEeCcKasi SHeprusi, paboTa CUJIbl, LEHTPOCTPEMUTENILHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHJIa YIPYIOCTH, CHJIa TPEHHUS, MOIIHOCTb, YHEPIHsl B3aUMOJEHCTBUS Tena ¢ 3emMiyi€l BOIM3KM €€ MOBEPXHOCTH, DHEPIUsl yNpyrou
negopManuy MPYXKHUHbBI, KOJIWYECTBO TEIUIOTHI, a0OCONIOTHAs TeMIleparypa Teia, padoTa B TEPMOAMHAMHUKE, BHYTPEHHsSI SHEpPrHsl HJeaJbHOIo
OJIHOATOMHOIO ra3a, paboTa MJeallbHOTO ra3a, OTHOCUTENIbHAs BIaXXHOCTh Bo3ayxa, KIIJl maeanbHOro TEIIOBOrO JBHUraTels; 3JIEKTPUYECKOE IOJIE,
HaNpsHKEHHOCTh 3JIEKTPUYECKOT0 IMOJIsl, HANPsHKEHHOCTD I0JI TOYEYHOI'O 3apsia WM 3apsDKEHHOIO IIapa B BaKyyMe€ U B JUDJIEKTPUKE, MOTEHIHAI
ANEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHILIMAJIOB, 3JIEKTPOABIKYIIAs CUJA, CUla TOKA, HAIPSDKEHHE, MOIIHOCTh TOKAa, AJIEKTpUYECKas EMKOCTh
IUIOCKOTO KOHJIEHCATOpa, CONPOTUBIICHNE YYacTKa LIEMHU C MOCIEJ0BATEIbHBIM U MapauIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIUS HIIEKTPUUECKOTO
110JI1 KOHAEHCAaTopa;

OOBSICHATH OCOOEHHOCTH MPOTEKaHUs (PU3NUECKUX SBICHUI: MEXaHHMUECKOE JIBUKEHUE, TEIJIOBOE JABM)KEHHE YaCTHIl BELIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCKOe JBWXeHME, AU(Py3us, UcnapeHue, KUNEHHE M KOHACHCAIMs, IJIaBIeHHME M KpUCTAJUIM3allks, HalpaBIEHHOCTh TeIUIoNepeaayn,
QJICKTpHU3alus TCJI, SKBUITOTCHIHUAJIIBHOCTE MMOBEPXHOCTHU 3aPSKECHHOTO ITPOBOJHUKA,

IIPOBOJIUTH MCCIIEI0OBAHNE 3aBUCUMOCTH OJJHON (pr3nueckoi BEIMUUHBI OT IPYTOi C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHH, IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DMKCHUPOBATh PEe3yJbTaThbl MOJIYYEHHOW 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH B BUAE IpadUKOB C YUETOM aOCOIIOTHBIX MOIPEIIHOCTEH
H3M€p€HPII7[, ACJIaTh BBIBOJELI IO PE3yJIbTaTaM MCCICIOBAaHUA,

IIPOBOJIUTh KOCBEHHBbIE HM3MEpPEHMs (PU3MUYECKMX BEJIWYMH, HPU 3TOM BBIOMpATh ONTUMAIbHBIA METOJ M3MEPEHHs, OLEHHBAaTh aOCONIIOTHBIE U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;

IMPOBOAWTEL OIIBITBHI IO IPOBCPKE HpG}IJ’IO)KCHHOfI TUIIOTE3bL: MIAHUPOBATHL SKCIICPUMCHT, CO6I/IpaTI> OKCIICPUMCHTAJIBHYIO YCTAHOBKY, aHAJIM3UPOBATH
IIOJIyYE€HHBIE PE3YJIBTAThI U AENaTh BBIBOJ O CTATYCE NMPEAJIOKEHHOMN TUIIOTE3bI;

coOmofaTh mpaBuia O€30MacHOTO TpyAa MpU TPOBEICHUM MCCIENOBaHMNM B paMKax ydeOHOro SKCHEpUMEHTa, NpaKTHKyMa U Yy4eOHO-
MCCIIEIOBATENbCKON U MPOEKTHON AESITENbHOCTH C UCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTh pacuéTHbIE 33/a4M C SBHO 3aJaHHOW M HESBHO 3aJaHHON (PM3MUECKOW MOJENbIO: Ha OCHOBAHMHU aHaJM3a YCIOBUS OOOCHOBBIBATH BBIOOD
¢u3nyeckoil Moseny, oTBedaroule TpeOOBaHUAM 3aJaud, MPUMEHSATh (OPMYIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAThl (PU3UYECKUX TEOPHH MpHU



HCIIOJIb30BAHUHM MAaTEMaTUYECKUX METOJOB pELICHUs 3a4ad, IPOBOAUTH PACUETHI HA OCHOBAHWU MMEIOLIUXCS JAHHBIX, aHAIU3UPOBATh PE3YNIbTAThl U
KOPPEKTHPOBAaTh METO/IbI PELICHHS ¢ y4ETOM IOJIyYEHHBIX PE3YJIbTaTOB;

pemaTh KadecTBEHHBIE 3ajaud, TPeOYIoUIre MPUMEHEHUs 3HAaHWN M3 Pa3HbIX pa3fesioB Kypca (DM3MKH, a TaKKe MHTETpallid 3HAHUN W3 JAPYrHX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJA: BBICTPAUBATH JIOTUYECKYIO LIEMOYKY PACCYKIECHHUM C OINOPOM HAa M3Y4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nyeckue sBICHUS;

UCIOJIb30BAaTh TEOPETHUYECKHE 3HAHMS JIsi OOBSCHEHHS OCHOBHBIX INPHHLMIOB DPAa0OThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB M
TEXHOJIOTMYECKUX IPOLIECCOB;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUICKMX U 3apyOeXHbIX yUEHBIX-(QU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPY)KAIOLIEr0 MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTH;

aHAJTM3UPOBATh W OLIEHUBATH IMOCJEICTBUS OBITOBOM M IMPOM3BOACTBEHHOH NEATENBHOCTH YEIOBEKa, CBSI3aHHON C (DM3MYECKHMMH MIpPOIECCaMH, C
MO3UIHK KOJIOTUYECKON O€301MacHOCTH, MPEJCTABICHUN O pallMOHAIFHOM IMPHUPOJIONOIB30BAHUM, a TAKXKE Pa3yMHOM HCIIOJIB30BAaHUM JIOCTHKCHU I
HAYKU U TEXHOJIOTUH /IS JaIbHEHIIero pa3BUTHUS YeI0BEUYECKOro 00IecTBa;

OPUMEHSTh Ppa3IHYHbIe CIOCOOBI pPaboThl ¢ uHpopManmeld (U3NIECKOTO COACPKAaHUS C HCIOJIB30BAaHHEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTUH, IIPU ITOM HCII0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE TEXHOIOTUH /IS ITOMCKa, IepepadOTKU U MpeabsABIeHUs y4eOHOW U HaydHO-
MOMYJISIPHON MHPOPMALINKU, CTPYKTYPUPOBAHHS M MHTEPIIPETAIMH HH()OPMAIIIH, TOTYYSHHON U3 PA3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHATU3HPOBATH
M0JIy4aeMy10 HH(POPMAIUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAaHUH, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA HH(POpMAIUH;
NPOSIBJISITh OpPraHU3allMOHHbIE M TO3HABATeNbHbIE YMEHUS CaMOCTOSATEILHOTO MPUOOPETEHHsI HOBBIX 3HAHUI B Mpoliecce BBIMOJHEHUS MPOEKTHBIX U
yueOHO-HCCIIeI0BaTENIbCKUX padoT;

paboTaTh B IpylIe ¢ HUCHOJHEHHEM DPA3JIMYHBIX COLMANbHBIX POJIeH, IUIAHUPOBaTh PAabOTy TIPYMIIbI, PAllMOHAIBHO paclpeneisiTh AesTeIbHOCTh B
HECTaHJAPTHBIX CUTYalHUsX, aJIeKBATHO OLEHUBATh BKJIAJl KQXXJI0OTO U3 YYACTHUKOB IPYMIIBI B pellIEeHHE paccMaTpUBaeMOi MPoOIeMBl;

MPOSBIIATH MOTHUBALIMIO K OynyIiel npodeccuoHanbHOM e TENbHOCTH 110 CIIEHUATbHOCTAM (PU3UKO-TEXHUYECKOT0 TPOdUIIs.

K kon1y o6yuenus B 11 knacce npeIMeTHbIE pe3yIbTaThl Ha YIIyOJEHHOM YPOBHE JIOJKHBI OTpaXaThb COPMHUPOBAHHOCTD y 00yUarOIINUXCsl yMEHHUI:
MOHUMATh POJIb (PU3UKU B IKOHOMUYECKOM, TEXHOJOTUYECKOW, COI[MAIBHOM U ATHYECKOM cdepax NeATeNbHOCTH YelOBEKa, POjb U MECTO (GU3UKU B
COBPEMEHHOW HAay4YHON KapTHHE MHUpPA, pOJIb ACTPOHOMHUHU B IPAKTUYECKON NEATEIBHOCTH YEJIOBEKA M JAIbHEHIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HAa4YeHUE OINHUCATEIbHON, CHCTEMAaTU3UPYIOUIeH, OOBSCHUTEIbHONH M NPOTHOCTHYECKOM (YHKIUN (U3NUECKOM TEOpuu — 3IIEKTPOAMHAMUKH,
CHelHabHOM TEOpUU OTHOCUTENBbHOCTH, KBAHTOBOW (DM3HKH, poiib (U3NYECKON Teopuu B (OPMUPOBAHUU MPEICTABICHUN O (PU3MUECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOIIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUHN O IPUPOJIE;



pa3nuyaTh yCIOBUS MPUMEHUMOCTH MoJelel (PU3NYECKUX TN M MPOIECCOB (SBICHUI): OJTHOPOTHOE IEKTPUIECKOE U OJHOPOIHOE MarHUTHOE MOJI,
rapMOHUYECKHE KOJICOAHUs, MAaTEeMaTHYECKUI MasTHUK, HJICAIbHBIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKHE BOJHBI, WICAIBHBIA KoJeOaTeIbHBIN
KOHTYp, TOHKasl JIMH3a, MOZIEJIEH aTOMa, aTOMHOTIO s/Ipa U KBAHTOBOM MOJIEJIN CBETA;

pa3nuyath yCioBHUS (TpaHMIBI, OOJIACTH) NMPHUMEHUMOCTH (DU3UYECKHX 3aKOHOB, MOHUMATh BCEOOLIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB WU
OrPaHUYECHHOCTb MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATH IEKTPOMArHUTHBIE IPOLIECCH U SIBJICHUS, UCII0JIb3Ys] OCHOBHBIE MTOJIOKEHUSI U 3aKOHBI 2JIEKTPOAMHAMUKY U CTIEUATbHON
TEOPUH OTHOCHUTEIBHOCTHU (3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOro 3apsja, cuia Ammnepa, cuia JlopeHua, 3aKoH 3JIeKTpOMarHuTHON MHIYKLUH, [TPAaBUIIO
Jlenna, cBs3p DJIC caMOMHAYKLIMH B 3JEMEHTE 3JIEKTPUYECKOM LENH CO CKOPOCThIO M3MEHEHMs CHUJIbl TOKA, IOCTYJAThl CIELUAIbHOW TEOpUU
OTHOCHUTENIbHOCTH DHUHINTEHHA);

aHATM3UPOBATh U OOBSCHITH KBAHTOBBIC MTPOIIECCHI U SBJICHHSI, UCIIOIB3Y MOJIOKEHHUS KBAHTOBOM (pr3ukH (ypaBHEHHE DifHIITEHHA 1715 poToddhdexTa,
NepBBIN U BTOPOU MocTynatsl bopa, mpuHIMII COOTHOIIEHUs HeonpeaenEHHocTel | elizen0epra, 3aKoHbl COXpaHEHHS 3aps10BOT0 U MAaCCOBOI'O YUCEI U
SHEPIUH B SIEPHBIX PEAKLUAX, 3aKOH PaIMOAKTUBHOIO paciaaa);

OIMCHIBAThH (PU3MUYECKHE TPOLECCHI U SIBJICHUS, UCTIONB3YS BEIMUMHBI: HAMPSHKEHHOCTH AJIEKTPUYECKOTO TOJIS, TTOTEHIIMA 3JIEKTPOCTaTHIECKOTO OIS,
Pa3HOCTb MOTEHLMAJIOB, MIEKTPOABIIKYILAS CHJIA, MHAYKLNS MArHUTHOTO I10JI5l, MATHUTHBIN IIOTOK, CHJIa AMIIEpa, HHIYKTUBHOCTD, 3JIE€KTPOABHKYILAs
CWJIa CAMOMHAYKIIMM, 3HEPTUs MArHUTHOTO IOJI MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJbC, IOJHAS SHEPrus, dHEprus MOKos CBOOOIHOM
YaCTHULIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE UMCIIO U 3apsijl Apa, YHEPTHS CBS3U Apa;

OOBSICHATE OCOOEHHOCTH NPOTEKAaHUs (PU3UYECKUX SIBJICHUN: HJIEKTPOMArHUTHAas MHIYKLUS, CAMOMHIYKIMS, PE30HAaHC, MHTep(epeHlus BOJH,
nudpakus, IUCHEepcus, IMOJHOE BHYTpEHHee OoTpakeHue, Qorosnexkrpuueckuil s¢dexr (dpotorddekr), anpda- n Oera-pacmaisl saep, ramMma-
U3Iy4YeHue syep, Gu3ndeckue NpUHIMIIBI CIEKTPAIbHOIO aHaIM3a U paboThl Jlazepa;

ONpEIENATh HAIIPaBICHUE UHAYKIIMM MAarHUTHOTO ITOJIS1 IPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOMUTH U300paKEeHUE, CO3/IaBAEMOE IIJIOCKUM 3€pKaJioM, TOHKOM JIMH30M, U PAaCCUMTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIAraloLIie aCTPOHOMUYECKUE MOHITHSI, TEOPUH M 3aKOHBI JJIsl aHaIM3a U 00bSACHEHUS (PU3UUYECKUX MPOLIECCOB, IPOUCXOASIINX B
3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXKTAJIAKTUUECKOH Cpeie; IBUKEHUSI HEOECHBIX Tell, SBOJIIOLUY 3BE3]1 U BeenenHoil;

IIPOBOJIUTH HCCIIEZIOBAaHUE 3aBUCUMOCTEH (PU3MYECKMX BETMYMH C HCIOJIBb30BAHUEM MPSIMBIX H3MEPEHHH, IpU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY,
(buKcupoBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEIWYHMH B BHJE TpaduKoB ¢ y4yéToM aOCOTIOTHBIX MOTPELIHOCTeH HM3MEpeHuH,
JIeNaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEI0BAHHUS;

NPOBOJIUTh KOCBEHHBIE HM3MEpEHMs (PU3MUYECKMX BEJIWYHMH, NPU 3TOM BBHIOMpATh ONTUMAIbHBIA METOJ H3MEPEHHs, OLEHHUBATh aOCOJIOTHBIE H
OTHOCHTEIIBHBIE IIOTPEIIHOCTH IIPSMBIX U KOCBEHHBIX U3MEPEHUN;

MIPOBOAMTD OIBITHI 1O MPOBEPKE MPEUIOKEHHON TMIOTE3bl: INIAHUPOBATh SKCIIEPUMEHT, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3YyIbTaThl U JIE1aTh BBIBOJ O CTATYyCE IIPEMJIOKEHHOM TUIIOTESb;



OIINChIBATH MECTOIbI HOHy‘IeHI/ISI Hay‘-IHBIX aCTp0HOMI/I‘-IeCKI/IX 3HaHI/II71;

coOnroaTh mpaBuia OE30MAaCHOTO TpyAa TPU MPOBEACHUU HCCICNOBAaHUN B paMKax y4eOHOro OSKCIEpUMEHTa, MPAaKTUKyMa W y4eOHO-
MCCIIEIOBATEIBCKON U MIPOCKTHOM JESITEIBHOCTH C UCIIOIB30BaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U Ja00paTOPHOTO 000PYAOBAHHS;

pemarh pacuéTHhIC 3a7a4dl C SIBHO 3aJaHHON M HESIBHO 3aJaHHON (M3MYECKOW MOJIENbI0: Ha OCHOBAaHWU aHajW3a YCJIOBHS BbIOMpaTh (pu3nyeckue
MOJICJIA, OTBEYAIOIINE TPEOOBAHUAM 3aJ1a4H, IPUMEHATHh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH H MOCTYJIAThl (PU3MUECKUX TEOPUU P HUCIIOIb30BAHUH
MAaTEMATHYCCKUX MCTOI0B peH_IeHI/IH 3ajJa4, HpOBO,HI/ITB paC‘-IéTBI Ha OCHOBAaHUMU UMCIOIIUXCA JAaHHBIX, aHa.HI/I3I/IpOBaTB pe3y.TILTaTLI nu KOppCKTHpOBaTB
METO/bI PEIICHHS C YUYETOM MOJTYyUYEHHBIX PE3YIbTaTOB;

pemaTh KadecTBEHHBIE 3ajaud, TpeOyrolre NPUMEHEHHs 3HAHWW W3 Pa3HBIX pa3lelioB Kypca (pH3MKH, a Takke MHTErpaluy 3HAHUW W3 APYruX
HpGZIMeTOB CCTCCTBCHHO-HayT-IHOFO IIUKJIA: BI)ICTpaI/IBaTI) JIOFI/ILICCKyIO HGHO‘IKy paCCy)KILGHI/Iﬁ C 0H0p0171 Ha I/ISYLICHHI)IG 3aKOHBI, 3aKOHOMepHOCTI/I nu
(bu3UYecKue SABICHNUS,

UCTIOJIB30BAaTh TEOPETHUYECKHE 3HAHHS Il OOBSCHEHHS OCHOBHBIX INPHHIUIIOB PAa0OTHI M3MEPUTENBHBIX HPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOIECCOB;

MPUBOANTH TPUMEPHI BKJIAZa POCCHICKHX U 3apyOeXHBIX yUEHBIX-(H3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE TPOILECCOB OKPY)KAIOLIETO MHpaA, B
pa3BI/ITI/I€ TCXHUKHU U T CXHOHOFHﬁ;

aHATM3UPOBATh W OIICHUBATH IIOCJICACTBUS OBITOBOH W IPOM3BOICTBEHHOH JCSITCIBHOCTH YEJIOBEKA, CBA3AHHOW C (U3MYECKUMHU IPOIECCAMH, C
MO3UIUI SKOJOTHYECKON 0e30MacHOCTH, MPEACTAaBICHUN O palMOHAILHOM MPUPOONOIL30BAaHUH, 4 TaKKE Pa3yMHOM HCIHOIb30BAaHUU JTOCTHXKEHUI
HayK{ U TEXHOJIOTHH JIJIsl TAJIbHEUIIIETO Pa3BUTHUS YEJIOBEUECKOTO 00IIECTBa;

MPUMEHSTh Pa3NUYHbIE CHOCOOBI PaboThl ¢ uHpopManuend (GU3NUECKOTO COAEPKAHUS C HCIOIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIIMOHHBIX
TEXHOJIOTHUH, MPHU 3TOM HCIOIH30BaTh COBpEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTUHU JIs TOUCKA, MepepadOTKHU U MPeabsBICHUS y4eOHON M HaydHO-
MOMYJSIPHOM MHpOpMaIK, CTPYKTYPUPOBAaHUS U UHTEPHpETalui HHPOPMAIIUH, TIOJTyYEHHONW U3 PA3IMYHBIX UCTOYHUKOB, KpUTHUECKHU aHAJIM3UPOBATh
MoJIy4aeMyro HH(GOPMAIUIO U OLIEHUBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUMN, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA WH(OpMALINY;
HpOS[BJ'ISITI) OpFaHI/ISaHI/IOHHBIe 1 IIO3HABATCJIIBHBIC yMeHI/ISI CaMOCTOSTCIIBHOTO HpI/IO6p€T€HI/I$[ HOBBIX 3HaHPII>'I B HpOHCCCC BBIITOJIHCHU A HpOCKTHBIX 158
y4eOHO-UCCIIeI0BATENLCKUX PadoT;

paboTaTh B TpyINIe C KCIOJHEHHWEM Pa3IMYHBbIX COIMAIBHBIX pOJIeH, TUIAHUPOBATh Pa0dOTy TPYIMIBI, PAIIMOHATBHO PaCHpEleNsiTh IEATEIbHOCTh B
HECTaHJAPTHBIX CUTYAIIHsIX, aICKBATHO OIICHUBAThH BKJIAJ] KAXKIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHHE pacCMaTpUBAEMOM MPOOIEMBI;

MPOSBIISATH MOTHUBALIMIO K OynyIiel mpodeccnoHanabHOM IEeATENbHOCTH 10 CIENHATLHOCTAM (PU3HKO-TEXHUYECKOT0 MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KolM1ectEo OnektpoHHbIe (IU(POBHIE) 00pa3zoBaTEILHBIC PECYPCHI
SIBIISTFOIIMECS Y4eOHO-METOJUIECKIMH MaTepHaiaMu
aKaJIEeMUYECKHUX YacOB, N
Ne /it HanmeHnoBaHMe pa3ielioB U TEM ITPOTPaMMBbI (MyJIBTUMETUITHBIC IPOTPAMMBbI, SJICKTPOHHBIC YYCOHUKU U

OTBOJUMBIX Ha
OCBOCHHE KaXK][OTO
pasjena 1 TeMbl

Paznexn 1. HAYYHBIIA METO/ IIO3HAHMSI ITIPUPOIBI

3aJJauHUKH, SJIEKTPOHHBIE OUOINOTEKH, BUPTYyaIbHbIC
1ab0paTOpHUH, UTPOBBIE IPOTPAMMBI, KOJUICKIIMH IIH(PPOBBIX
00pa3oBaTEeNbHBIX PECYPCOB)

1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6

Hroro no pazneny

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

Pa3zpgen 2. MEXAHUKA

2.1 Kunematuka 10

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

2.2 Junamuka 10

2.3 Craruka TBEpAOIO TENa

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

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

10
2.4 3aKOHbBI COXPAHEHHUS B MEXAHUKE

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




Hroro no pazneny 35

https://resh.edu.ru/subject/lesson/4719/main/8649/
https://resh.edu.ru/subject/lesson/6290/main/197457/

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINMHAMUKA

https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/4722/main/47804/

3.1 OCHOBBI MOJICKYIAPHO-KHHETHUCCKOH TeOpHH 15 https://resh.edu.ru/subject/lesson/373 1/main/47862/
https://resh.edu.ru/subject/lesson/6291/main/15495/
https://m.edsoo.ru/7f41bf72

3.2 Tepmonnnamuka. TeruioBble MalIMHbI 20 https://resh.edu.ru/subject/lesson/5898/main/15466/
https://resh.edu.ru/ subject/lesson/6292/main/325558/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/4740/main/15524/

33 ArperaTHble cocTosiHUs BeniecTBa. Da3zoBbie 14 https://resh.edu.ru/subject/lesson/3741/main/78612/

' MIepPEeX0/1bl https://resh.edu.ru/subject/lesson/5897/main/150908/
https://resh.edu.ru/subject/lesson/4723/main/15582/
https://resh.edu.ru/subject/lesson/3763/main/160226/

Hroro no pazneny 49

Pazgen 4. DJIEKTPOJINMHAMUKA
https://m.edsoo.ru/7f41bf72

41 DeKTpHUECKOE TTONE o4 https://resh.edu.ru/subi§cﬂlesson/6293/main/ 160286/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://m.edsoo.ru/7f41bf72

o o https://resh.edu.ru/subject/lesson/5901/start/48864/

4.2 [ToCTOSTHHBIN 3IEKTPUYECKHUN TOK 24

https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/5900/start/49362/




https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/3775/start/107857/

4.3 Toku B pa3muyHBIX cpenax 6 https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/3787/start/197482/

Uroro no pazneny >4

Paznen 5. PUBUUYECKHUU IIPAKTUKYM

51 DUsHUCCKIMI DAKTHK 16 http://school-collection.edu.ru/

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

Hroro no pazneny 16

PesepBHOE Bpems 10

170

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KUIIACC

Ne i/t

HanmenoBanmne pasaciioB U TEM IIpOTrpaMMBbI

KomuecTBo
aKaJeMHYECKHUX YacoB,
OTBOAUMBIX Ha
OCBOCHHE KaXKJI0I'0
paszaena u TEMbI

OnektpoHHbIe (IU(POBHIE) 00pa3zoBaTEILHBIC PECYPCHI
SBIISIOIINECS Y4eOHO-METOAMYECKUMH MaTepHaaMu
(MyJIBTUMETUITHBIC IPOTPAMMBI, SJICKTPOHHBIC YYCOHUKU U
3aJJauHUKH, SJIEKTPOHHBIE OUOINOTEKH, BUPTYyaIbHbIC
1a00paToOpUH, UTPOBBIC IPOTPAMMBI, KOJUICKIIHH ITUPPOBBIX
00pa3oBaTENbHBIX PECYPCOB)

Pazpea 1. JIEKTPOJUHAMUKA

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

1.1 MaruuTtHoe 110J¢e 14 https://resh.edu.ru/subject/lesson/3806/start/46748/

https://resh.edu.ru/subject/lesson/5902/start/8703/
13 https://m.edsoo.ru/7f41c97¢c

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

Hroro no pazneny 27

Paznen 2. KOJIEGAHUS U BOJIHbBI

2.1 MexaHnuyeckue KojaebaHus 10 https://m.edsoo.ru/7f4_1c97c
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://m.edsoo.ru/7f41¢97¢

29 DCKTPOMATHHTHBIE KOTCGAHMS 15 https://resh.edu.m/subiF:ct/lesson/S903/start/46945/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://m.edsoo.ru/7f41c97¢c

53 MexaHuueckre U 3J1eKTPOMarHUTHHIE 10 https://resh.edu.ru/subject/lesson/3795/start/270796/

BOJIHBI

https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/




24 Ontuka

Hroro no pazneny

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

25

https://m.edsoo.ru/7f41c¢97¢
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/3866/start/151456/
https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/6329/start/48202/

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

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

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®PU3UKA
https://m.edsoo.ru/7f41¢97¢

4.1 KopnyckyisspHO-BOTHOBOM AyaIn3m 15 https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://m.edsoo.ru/7f41¢97¢

4.2 dusuka aTtoma 5 https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://m.edsoo.ru/7f41c97¢

DH3HKa ATOMHOTO 5APA H HCMCHTAPHBIX https://resh.edu.ru/ sub?ect/lesson/3889/ start/290391/
4.3 5 https://resh.edu.ru/subject/lesson/5845/start/151635/

YaCTHI]

https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/5909/start/48492/




https://resh.edu.ru/subject/lesson/3900/start/8732/

Hroro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

25

https://m.edsoo.ru/7f41c97¢c
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/4936/start/151726/

> DJICMEHTEI ACTPOHOMHH 1 aCTPOGU3HKH 12 https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/
Hroro no pazneny 12
Paznen 6. PUSUUYECKHUU IPAKTUKYM
6.1 DrsHICCKUi IDAKTIK 16 http://school-collection.edu.ru/
’ P yM https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 16
Pazgen 7. OBOBIHAIOIIEE IOBTOPEHUE
Cucremarusanusg U 00001IeHne
7.1 TpE/IMETHOTO conepmalmf[ 1 OlIbITa 15 https://m.edsoo.ru/7f41c97c
JEeSTENIbHOCTH, TPHOOPETEHHOTO MPU
u3ydyeHuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no pasneny 15
PesepBHOE Bpemst 10
170

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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