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INOACHUTEJIBHASA 3ATIMCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpPEeIHET0 00IIero oopazoBaHus pazpadoraHa
Ha OCHOBE IMIOJIOXKEHUM U TpeOOBaHMH K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTesbHON
nporpammsl, npenctaBieHHbIXx B PI'OC COO, a takxke ¢ yuérom ¢enepaibHOl padoyeil mporpammbl
BOCIIUTaHUs ¥ KOHLENIUU HpenojaBaHus ydeOHoro npeamera «®dusuka» B 00pazoBaTeIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI.

Copnepxanue nporpamMMbl 0 (U3MKE HampaBieHO Ha (POpPMUPOBaHHE €CTECTBEHHO-HAY4HOM
KapTuHbI Mupa obydatonuxcsi 10—11 kimaccoB npu oOyueHnn ux Gu3nKe Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATeNIbHOCTHOro mnonaxoxaa. Ilporpamma mo ¢usuke coorserctByeT TpeOoBaHusM PI'OC
COO x miaHUpyeMBbIM JMYHOCTHBIM, NMPEIAMETHBIM M METAlpeJIMETHBIM pe3yjbTaraM OOy4YeHHs, a
TaKXXE YUUTHIBACT HEOOXOAMMOCTh PEAIM3ALUU MEXIPEIMETHBIX CBs3ed (U3MKH C €CTECTBEHHO-
HAyYHBIMH Y4YeOHBIMH TpeAMeTaMH. B Hell ompenensioTcsi OCHOBHbBIE LEIH H3y4YeHUs (U3MKH Ha
YPOBHE CpeaHero oOiiero o0pa3oBaHMs, IUIAHUPYEMbIE pE3ylbTaThl OCBOEHHUSA Kypca (DU3MKH:
JUYHOCTHBIC, METAINIPEIMETHBIC, TTPeIMETHBIC (Ha 0a30BOM YPOBHE).

IIporpamma no (pu3MKe BKIIOYAET:

® [UTAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIIE
IPEMETHBIE PE3YNIbTAThI 10 T01aM O0YUYEHHUS;

e coqiepxanne yueOHoro mpeamera «Pu3nkay mo rogam o0ydeHusl.

du3nka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPHUPOJIBI, BHICTyHas B KadecTBE y4eOHOTO
npeaMera B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHMH 00 OKpYKaIOLIEM MHUDE.
konbHBI Kypc (UMUK — CHCTEMOOOPa3yIOUINi JJIsl €CTeCTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB M SABJICHUHM, H3ydaeMbIX XHMUEH,
omonorueit, Qusmdeckoii reorpadueii m actpoHomued. Mcmonp30BaHWE W AKTUBHOE MPUMCHCHHE
¢bu3nyeckux 3HAHUM oOmpenenseT XapakTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIMH B cdepe
SHEPreTHKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IIOJYyYEHHUS HOBBIX MaTepUaJioB C 3aJaHHBIMU
CBOWCTBaMM U Apyrux. M3yueHue u3MKu BHOCUT OCHOBHOW BKJaJ B (hOPMUPOBAHHE €CTECTBEHHO-
HAayyHOM KapTHHBI MHUpa OO0y4arommxcs, B (OPMUPOBAHHME YMEHMHM NPUMEHSATh HAyYHBIM METOx
MO3HAHUS MPU BBHIOJHEHUN UMH y4eOHBIX HCCIEeIOBAaHUH.

B ocHoBy kypca Qu3MKu a7 ypOBHS CpPEIHEr0o OOIIero oOpa3oBaHUS TOJOXKEH pPsI UIEH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoea yenocmnocmu. B cOOTBETCTBUM C HEW Kypc SBISETCS JIOTMUECKH 3aBEpUIEHHBIM, OH
COZIEp’)KUT MaTepuall U3 BceX pas3fenoB (U3MKM, BKIIOYAEeT KaK BONPOCHI KJIACCHUYECKOM, TaK H
COBpEMEHHOM (pU3HUKH.

Hoes cenepanuszayuu. B coOTBETCTBMM ¢ Hel MaTepuasl Kypca (U3HKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBisieTcss (hOpMHpOBAHHE MPENCTaBICHUM O CTPYKTYpPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus mpearnonaraeT MCIONb30BaHUE T'yMaHUTApHOTO
MOTeHIIMaaa PU3NYECKOW HayKH, OCMBICICHHE CBSI3U Pa3BUTHUS (U3UKH C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHUPOBO33pPEHUECKUMH, HPAaBCTBEHHBIMH U KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuknaomoii nanpasnennocmu. Kypc ¢Gu3uku mpennosiaraeT 3HaAKOMCTBO C LIMPOKHUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs MocpeCTBOM BBEICHHUS FIEMEHTOB COJEPKaHuUs, TOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a
Takxe 00CYKIeHHS MPOOIeM palliOHATIBFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON O0€30IacHOCTH.

CrepHEBBIMH JIEMEHTaMHU Kypca (U3UKU Ha YPOBHE CPEIHEro o0Iero oopa3oBaHUs SBISIOTCS
¢busnueckue teopun (PopMHUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTpOeHUs (U3NYECKON Teopuw,
ponu (yHIAaMEHTaNbHBIX 3aKOHOB M TPHHIMIIOB B COBPEMEHHBIX IPEACTABICHUSX O MPHPOJIE,
rpaHulaX MPUMEHUMOCTH TEOPH, /U1 OMMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHHUH U MPOLIECCOB).

CuCTeMHO-eSITETbHOCTHBI TOAX0A B Kypce (HU3UMKU peaqu3yercss Mpexae BCero 3a CuéT
OpraHM3aliK HKCIEPUMEHTAIbHON eATeNbHOCTH 00ydaromuxcs. s 6a30Boro ypoBHs Kypca QU3UKH



— 3TO UCHOJB30BAHHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB MU J1TAOOPaTOPHBIX
paboT, KOTOphIe B MporpaMme 1o (hu3uke 00bEAMHEHBI B OOIIMH CIUCOK YYCHHYECKUX MPAKTHICCKUX
pabot. Beiienenue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT, MPOBOIUMBIX IS KOHTPOJIS M OLICHKH,
OCYILIECTBIISIETCS] YYaCTHUKaAMH 00pa30BaTeIbHOTrO Mpoliecca UCX0As U3 0COOEHHOCTE! IITaHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. IIpum 3ToM obecrieunBaeTcsi OBIAJCHUE OOYYAIOIUMUCS YMEHHSIMU
MIPOBOANTH KOCBEHHBIE M3MEPEHUS, UCCIIEeI0OBAaHUS 3aBUCUMOCTEN (DU3UYECKUX BETUYHMH U MOCTAHOBKY
OTIBITOB 110 TPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yaensieTcsl pPelleHUI0 pacdETHBIX M KayeCTBEHHBIX 3ajad. [Ipu stom mns
pacu€THBIX 3aJad NPUOPUTETOM SIBIISIOTCSA 3aJadyd C SIBHO 3aJaHHOM (PHU3MUECKOW MOJENbIO,
MO3BOJISIIOIINE IPUMEHATh U3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjesa Kypca, Tak U
MHTETPUPYS 3HAHHS U3 Pa3HBIX pa3ieioB. J{JIs KaueCTBEHHBIX 33/a4 MPHUOPUTETOM SIBISIFOTCS 3aJaHUS
Ha 00BsACHEHUE MPOTEKaHUsA (PU3NYECKUX SIBICHUN U MPOIIECCOB B OKPYKAIOIIECH >KU3HH, TPEOyIoLue
BbIOOpa (PU3UUECKOM MOJICNN JJISi CUTYalluH MIPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k maTepHaTbHO-TEXHUYECKOMY OOCCIICUCHHIO
ydaeOHOro mporecca 0a30BbI ypOoBEHb Kypca (U3MKH Ha ypPOBHE CpeaHero oOmiero oOpa3oBaHUs
JOJDKEH M3ydaThCsl B YCJIOBUSAX NMPEAMETHOTO KaOuHeTa (PU3MKK WM B YCIOBUSIX MHTETPUPOBAHHOTO
KaOMHEeTa MPeIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere GpU3NKHM JOKHO OBITH HEO0X0AUMOE
naboparopHoe 00OpyJOBaHME /Jisi BBIIOJHEHUS YKa3aHHBIX B Iporpamme o (pusmke y4eHHUECKUX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JlemoHcTpannoHHOe 000pyAoBaHue (POPMHUPYETCS] B COOTBETCTBUHU C MPUHLIUIIOM MHUHHUMAIbHOM
JOCTAaTOYHOCTH M OOECIeYHBAET MMOCTAHOBKY MEPEYHMCICHHBIX B MpOrpamMMe MO (PHU3HMKE KIIOYEBBIX
JNEMOHCTpallMii Il  UCCIEAOBAHMUS HM3YyYaeMbIX SIBIEHUH UM TPOIECCOB, HOMIUPUUYECKUX U
(byHIaMEHTALHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JlaGoparopHoe oOOpynOBaHUE Ui YYCHHMUECKUX MPAKTHUECKUX paboT dopMupyercs B BHUIE
TEMaTHYECKHX KOMIUIEKTOB M 00eCIeunBaeTCs B pacuéTe OJHOrO KOMIUIEKTA Ha JBYX OOYYaIOIIMXCS.
TemaTtnueckue KOMIUIEKTHI 1JAOOPATOPHOTO 00OPYIOBaHUS JOKHBI OBITH MOCTPOCHBI HA KOMITJIEKCHOM
WCTIOJIH30BAHNH aHAJIOTOBBIX U IH(PPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM
B BHJIC IU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YEHHUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e hopMUpOBaHME HMHTEpPEca U CTPeMJICHHsS OOydaroIluXcs K HAaydYHOMY H3YYEHHUIO IMPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TIPE/ICTABICHUI O HAYYHOM METOJIe MO3HAHHS U (POpMUPOBaHHUE UCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYXAIOIINM SIBICHUSM;

¢ (hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTaTa W3Y4eHHUS OCHOB CTPOCHUSI MAaTEepHUU
1 (yHJITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e hopMuUpoBaHHE YMEHUH OOBICHATH SBICHHUS C HUCIHOJb30BaHUEM (U3NYECKUX 3HAHUH U
HAyYHBIX JI0KAa3aTeIbCTB;

¢ hopMUpOBaHHE TIPEACTABICHUN O PONHM (U3UKU U PAa3BUTHUS JIPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHue 3TuX Iieneil obecrneynBaeTcsl pelieHHeM CIeIyIOIuX 337a4 B MpoLecce U3y4eHUs
Kypca (U3MKU Ha YPOBHE CpeJIHEro o0IIero oopa3oBaHus:

® [IPUOOPETEeHUE CUCTEMBI 3HAHUH 00 0OHMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIOUAsT MEXaHHKY, MOJICKYJSPHYIO (DU3UKY, SJIEKTPOAMHAMHKY, KBAHTOBYIO (DM3HKY U DJIEMEHTHI
acTpopU3UKH;

¢ hopMUpOBaHME YMEHUN MNPUMEHSATh TEOPETHUECKHE 3HAHHS ISl OOBACHEHHS (PU3MUECKUX
SIBIIGHUH B TIPUPO/JIE U [Tl IPUHSATHUS MPAKTUUECKUX PEIICHUN B TTOBCEIHEBHOM JKU3HU;

® OCBOEHHE CITOCOOOB PEIICHHUs PA3IMYHBIX 33]1a4 C SIBHO 33JJaHHON (U3MUECKON MOJIENbI0, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/TaHne (PU3MUECKON MOJIENHN, aIEKBATHOW YCIIOBUSM 3a/1a4H;

®[IOHUMaHHE (UIUYECKUX OCHOB M MPUHIUIOB JEHCTBUA TEXHMYECKHX YCTPOHCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHIS Ha OKPYKAIOIIYIO CPENY;



® OBJIAJICHUE METOJAAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHUS  (PU3MUECKHX
AKCIIEPUMEHTOB, aHaJN3a U WHTEpHpeTalui nH(OpMaluY, ONpeleieH s JOCTOBEPHOCTH MOJIYYEHHOTO
pe3yJibTara;

®CO3/IaHUE YCIOBHW ISl Pa3sBUTHS YMEHUH MPOEKTHO-HCCIIEAOBATEIBCKOW, TBOPUYECKOU
JESITeTbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIii YPOBEHB) HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUsI OTBOIAUTCS
136 gacoB: B 10 kmacce — 68 gacos (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEJENi0).

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3znes 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUSA

O®usuka — Hayka o npupone. HayuHble MeTonapl MO3HaHUA OKpyKarmouero wmmupa. Ponb
SKCIIEPUMEHTA U TEOPHUH B MPoLiecce MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (hU3HKE.

MonenupoBanue GU3NYECKUX SIBICHUN U TiporieccoB. HayuHble runoTe3sl. @u3nueckre 3aKOHbI H
Teopuu. ['paHu1Ibl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Poine 1 MecTo pu3uku B OPMUPOBAHUN COBPEMEHHON HAYYHOH KapTUHBI MHUPA, B TIPAKTUIECKOM
JESTEIBHOCTH JIFOJEH.

Jlemoncmpayuu
AHaoroBbIie ¥ TU(GPOBBIC U3MEPUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka
Mexannyeckoe aBvkKeHHE. OTHOCUTENBHOCTh MEXaHMYECKOro aBMkeHHsA. Cucrema OTcuéra.
Tpaexropus.
[lepemenienue, CKOpPOCTh (CpelHS CKOpPOCTb, MIHOBEHHas CKOPOCTb) U  YCKOpEHHE
MaTepUaIbHOM TOYKH, WX TPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. CloKeHHe TepeMelIeHUN u
CJI0’KEHUE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOPEHHOE TNPSIMOJMHEWHOE [BIKEHHME. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUS] MaTEPUAIbHOW TOUKU OT BPEMEHH.
CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO MaICHHS.
KpuBonuneliHoe aBuxkeHue. J[BH>KeHHE MaTepUadIbHON TOUKH IO OKPYKHOCTH C MOCTOSIHHOM 1O
MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCThb, JIMHEWHass CKopocTh. Ilepmonm u wactora oOpaiieHwHs.
LleHTpocTpeMUTENBHOE YCKOPEHHUE.
TexHu4eckue YCTpPOWCTBA W TMPAKTUUYECKOE MPUMEHEHHE: CIUIOMETp, NBH)KCHHE CHapSIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.
Jlemoncmpayuu
Mopenb cucteMbl 0TCUéTa, WUTIOCTPAIIMS KWHEMAaTUUEeCKUX XapaKTePUCTUK JIBUKEHUS.
[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.
[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.
Habmoienue aBrkeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY ¥ TOPU30HTATBHO.
N3mepenne yckopeHust CBOOOHOTO MaICHHS.
Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOMICHHUS] MEXIY MYTSIMH, TPOWJIECHHBIMH TEJIOM 3a IIOCJIEeI0BaTElIbHbBIC
paBHbIE MPOMEXKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JBMKEHHMHM C HAYaJlbHOM CKOPOCTBIO, PaBHOM
HYITIO.

N3yuenue nBUKEHUS MIAPUKaA B BI3KOU KUJKOCTH.

N3yuenune nBukeHus Tena, OpPOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuxa

[Ipunmun otHocutenbHocTH [anmumnes. IlepBwiii 3axkoH HeroToHa. WMHepumanbHbIE CHCTEMBI
oTcuéra.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoi 3akoH HproToHa aJisi MaTepuanbHOU
To4kHU. Tpernii 3akoH Hpl0TOHA [UIs1 MAaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectd. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Buael TpeHust (mMokos, ckoyibkeHus, kadeHus). Cuna tpeHus. Cyxoe tpenue. Cua
TPEHUSI CKOJNbXKEHHS M cuia TpeHus nokos. Koapduument tpenus. Cuiia CONPOTUBICHUS IPH
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tase.

[TocTynaTensHOE U BpaIIaTeIbHOE ABMKEHUE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpaleHus. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOrO Tea.

TexHuueckue ycTpoiicTBa M INpPAKTUYECKOE IPUMEHEHHE: NOAUIMIIHMKH, JBM)KEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEII.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHil.

3aBHCHMOCTB CHIIBI YIIPYTOCTH OT Je(OpMaLInH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U TaJACHUU.

CpaBHeHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Buibl paBHOBeCHSI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOUIMX B MPYKUHE U PE3NHOBOM 00pasIie,
OT uX JnehopMaluu.

Hccnenoanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILLEHUSI.

Tema 3. 3aKonbl COXpanHeHusn 6 MexanukKe

Nmnynbe MarepuanbHOM TOYKM (Tesla), CHUCTEMbl MaTepuaibHBIX TouyeK. VMIynbc cuibl U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPAHEHUs! UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckas sHeprust MaTepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenunanpHas sHeprus. IloTeHiumanbHas 3Heprus ymnpyro JaeOpMHUPOBAHHON HPYKUHBI.
[ToTenuuanpHas SHeprUs TeIa BOIU3U MOBEPXHOCTH 3EMITH.

[loTeHumanbHple W HENMOTEHLUMAJIbHbIE CHUJbl. CBS3b pabOThl HEMOTEHUUAIbHBIX CHUJ C
U3MEHEHUEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUu.

VYupyrue u Heynpyrue CTOIKHOBEHHMSL.

TexHUUeCcKue yCTpONCTBA U MPAKTUUECKOE IPUMEHEHHE: BOJIOMET, KONEP, MPY>KUHHBIM MUCTOJIET,
JBUKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ MTOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHHMYECKOM SHEpruu Teja Ha NpHMepe
PacTsKEHUS PE3UHOBOTO KIyTa.

Paspnen 3. MoaekyasipHast GU3MKa ¥ TEPMOAUHAMHMKA



Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OcCHOBHbBIE TIOJIO’KEHUSI MOJIEKYJIAPHO-KMHETUYECKON TEOpUH W UX ONBITHOE OOOCHOBAaHHE.
BpoynoBckoe nsmwxkenue. Jduddysus. Xapakrep ABMKEHHS W B3aUMOICWCTBUS YaCTHUI[ BEIIECTBA.
Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U TBEPIBIX TEJ U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosnnas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens wupeanbHoro raza. (OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUUYECKON TEopuu
ujeanbHOro rasa. AOCONIIOTHAs TeMIleparypa Kak Mepa CpeJHell KMHETHYEeCKOW SHEPruu TEIIOBOTO
nBrokeHns vactul rasa. [llkama temneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHue MenpeneeBa—
Kinaneiipona. 3akon J[lanpTona. M3ompouecchl B HACAIBHOM Tra3e € IOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. [ paduueckoe mnpencTaBieHHe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOEHHUE BEIlecTBa, ¢poTorpaduu MOJIEKYJ OpraHU4YeCKHX
COCIMHECHUM.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUS.

Mopnaens onbita [lTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEUCTBHUSL.

Mopenb, HIUTIOCTPUPYIOLLAsk TPUPOY AaBJICHUS ra3a Ha CTEHKHU cocya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS U/1€aJIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre mMacchl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE M3MEpEHUH 0ObEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPAMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuyeckasi cucteMa. BHYTpeHHsISI SJHEPIUsl TEPMOJIMHAMUYECKOW CHUCTEMBI U CIIOCOOBI
e€ u3menenus. KonmdecTBo TEIoTel U pabota. BHYTpeHHSsS 3HEprusi 0IHOATOMHOTO UAEABFHOTO Ta3a.
Bunel Teruonepenadn: TEIIONPOBOJHOCTb, KOHBEKLHs, W3JIy4EHHME. YJelbHasd TEIUIOEMKOCTD
BeniecTBa. KoanuecTBo TEIIOTHI NP TEIUIONEpEaye.

[Tonsitue 00 ammabGatHOM Tiporiecce. llepBwiii 3axkoH TepmomuHamuku. [IpuMeHeHHe TEepBOTO
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. [ padudeckas nHTepnperanus paboTsl rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TennoBble Mammubl. [IpuHIMOBI AEWCTBUSA TEIJIOBBIX MamiuH. [IpeoOpa3oBaHus 3HEpPruu B
TerioBbIx MamuHax. Koadduument nonesnoro neiictBus TemioBoi Mammubl. [{ukn Kapho u ero
KO3 PHUIUEHT MOJIE3HOTO AeHCTBUSA. DKOJOTHUECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHnueckue ycTpoiicTBa M MNPaKTUUYECKOE MNPUMEHEHHWE: JBUTaTellb BHYTPEHHErO CrOpaHwus,
OBITOBOM XOJOAUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPruu Teja MPpH COBEPLICHUH PabOoThl: BbUIET MPOOKU U3 OYTBUIKH MO
NeiCTBEM CXaToro BO3JyXa, HarpeBaHue ddupa B JATyHHOH TpyOke myTéM TpeHHs
(BuIEOIEMOHCTpAIIHS ).

N3menenne BHyTpeHHEH dHEPTrUun (TEMIIEpaTyphl) Tela MpU TeIIonepeaaye.

OmnbIT 0 aguabaTHOMY PACIIMPEHUIO BO31yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[TapooOpazoBanue u koHaeHcamnws. Mcnapenwe u kureHue. AOCONIOTHAS W OTHOCHTEIbHAS
BJIQXKHOCTh BO3Ayxa. HacklmeHHBIH map. YaenpHas TeIuloTa NapooOpa3oBaHus. 3aBHCHUMOCTb
TEMIIEpPATyphbl KUTIEHUS OT JaBJICHHUS.



Teépmoe Teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIUS CBOMCTB KPHCTAJIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Martepuaiibl. [[aBieHue W KpucTtaiauzauus. Y AeibHas TEIioTa
rianerus. CyOnumarus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHu4eckue yCTpOHUCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJTOPUMETD,
TEXHOJIOTHH MOJy4YE€HUsI COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX [1apPOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIABJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAJLIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepeHne OTHOCUTENBHOU BIIaXKHOCTH BO3yXa.

Pa3znen 4. DiekTpoaMHamMuKa

Tema 1. Inekmpocmamuka

Dnektpuszanus Tel. DJEKTpUYecKuil 3apsia. JIBa Buna anekTpuueckux 3apsnoB. [IpoBojaHuKw,
JUBJIEKTPUKU U MOJTYIPOBOAHUKU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIl 3J€KTpUUYECKHUI 3apsi. DJIEKTPUYECKOE
noste. Hanpsok€HHOCTB A5eKTpu4ecKoro mois. [IpuHnum cynepno3unum d1eKTpudecKux nosiei. Jinaum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snekrpocraruyeckoro mousst. [lorennuman. Paznocts motenmmanoB. [IpoBogHuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM M0J1€. Ju3nekTpuyeckas NpoOHUIAEMOCTb.

Onekrpoémkocth.  KonzmeHncarop. IJeKTpOEMKOCTh  IUIOCKOTO  KOHJAEHCATOpa.  JHEPTHs
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHnueckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHUE AIIEKTPONPUOOPOB, KOHACHCATOP, KOMMPOBAIbHBIN amnmapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMUIT ACUCTBUS IEKTPOMETPA.

B3anmMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUYECKas 3alluTa.

JIMDIEKTPUKHU B 3JEKTPOCTATUYECKOM IT0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUJIOWAAM IUIACTUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUUYECKON TPOHUILIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mok. Toku é paznuunsix cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHMS BJEKTpUYECKOro Toka. Mcrounuku Toka. Cuia
ToKa. [ 1oCTOSIHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEeTu.

ONEeKTPUUECKOE CONPOTHUBIIEHHE. YEIbHOE CONpPOTHBIIEHHE BemecTBa. llocienoBaTenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE MIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTpOABMKYIIasl CUjla M BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA ToKa. 3akoH OMa 1Sl TOTHON
(3aMKHYTOI) 351ekTpuueckoi nenu. Koporkoe 3aMbikanue.



DneKTpOHHAs NPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCHMOCTb CONPOTUBIIEHHS METAUIOB OT
TeMueparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHAs ¥ MPUMECHAs! IPOBOAMMOCTD ITOJYIIPOBOAHUKOB. CBoMcTBa P—N-
nepexoa. [lomynmpoBoJHUKOBBIE TPHOOPEI.

ONEKTPUYECKU TOK B PACTBOPAX U PaCIUIaBaX IEKTPOJIUTOB. DJIEKTPOJINTUYECKAS IUCCOLIMALINS.
DIEKTPOIH3.

OnekTpuyecknii TOK B Tra3ax. (CamMOCTOSATENbHBII M HECAaMOCTOSTENbHBIA pa3psn. MonHus.
[Ina3zma.

TexHnyeckue ycTpoiicTBa M INPAKTHYECKOE INPUMEHEHME: aMIEPMETp, BOJBTMETP, PEOCTarT,
UCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, JIEKTPOOCBETUTENLHBIE MPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIH IHOJA, TEPMHUCTOPHl U (POTOPE3UCTOPHI, MOITYHNPOBOJHUKOBBIN AMOJ,
rajlbBaHuKa.

Jlemoncmpayuu

N3mepenue cuiipl TOKa U HAIIPSIKEHMUSL.

3aBHCHUMOCTb COIIPOTHUBIICHUS LUIMHAPUYECKUX ITPOBOAHUKOB OT JUIMHBI, IUIOIIAIN [TOIIEPEYHOIO
CEUEHUs U MaTepuaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpsiMoe n3mMepeHue dIeKTpoABMKYIIEH CHiIbl. KOpOTKOE 3aMbIKaHME rajJbBAaHUYECKOTO JIEMEHTA
U OLIEHKAa BHYTPEHHEIO CONPOTHUBIICHUS.

3aBUCUMOCTD COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS NPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne cMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue 3aeKTpoABMKYIIEH CHUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTHUBIICHUS.

Habmtonenue snextpoinusa.

Me:xnpeamerHbie CBSI3U

Wzyuenne kypca ¢usuku OazoBoro ypoBHs B 10 Kkjacce ocymiecTBisieTcs ¢ y4€TOM
COJIEpKaTENIbHBIX MEXKIIPEAMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTMM, XUMUH, reorpadpuu u
TE€XHOJIOTUH.

Meoswcnpeomemnvle nonamusi, CBI3aHHbIE ¢ U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4HbI (akT, runoresa, (u3NYecKas BETUYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE, SKCIEPUMEHT,
MOJIETUPOBAaHUE, MOIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHMH, JnHeiHas (yHKus, mapaboia, rumepboina, ux
rpaduKHu U CBOICTBA, TPUTOHOMETpUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U UX ITPOEKIIMH HA OCH KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

buonocus: Mexannueckoe JBHKEHUE B XKUBOU Mpupoae, AUPpQy3usi, 0CMOC, TEIIOOOMEH KHUBBIX
OpPraHu3MOB (BHIbl TEIUIONEpEaur, TEIJIOBOE PAaBHOBECUE), IJIEKTPUUECKUE SBJICHUS B JKUBOU
MIPUPOJIE.

Xumus: ITUCKPETHOE CTPOEHHE BEILIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, >KMJKOCTEH M ra3oB, AJIEKTPUYECKHE CBOMCTBA
METAJIJIOB, AIEKTPOIMTUYECKAS TUCCOLMALINS, FaJIbBAaHHKA.

l'eocpaghus: BIaxXHOCTH BO3/1yXa, BETPhI, 0apOMeTp, TEPMOMETD.

Texnonoeus: mpeoOpa3zoBaHHE JBHKEHUH C MCIOJIB30BAHHMEM MEXaHU3MOB, Y4YET TpEHHsS B
TEXHHKE, MOAMMITHUKN, UCTIOIb30BAaHUE 3aKOHA COXPAHEHUS UMIyJbca B TEXHHUKE (pakeTa, BOJOMET U
ApyTHUe), IBUTATENIb BHYTPEHHETO CropaHus, napoBasi TypOuHa, ObITOBON XOJIOAMIBHUK, KOHJUIIMOHED,
TEXHOJIOTUH MOJIYYeHHs] COBPEMEHHBIX MaT€pPHAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHE OJIEKTPOIPHOOpPOB, KCEPOKC, CTPYHHBI MNpHHTED,
AJIEKTpOHArpeBaTesibHble IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBaHHKA.



11 KJIACC

Pa3znen 4. JjekTpoauHaAMuUKA

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThHl. B3auMopeicTBME NOCTOSHHBIX MAarHuTOB. MarHutHoe moje. Bekrtop
MarHuTHOM MHAyKUuHU. [IpuHIMI Cyneprno3uuyuy MarHUTHBIX MOJed. JIMHUM MAarHUTHOM MHIYKLIMH.
KapTtrna nuHuii MarHUTHOM MHAYKLIMH M1OJIS1 TOCTOSSHHBIX MAarHUTOB.

MarauTtHoe 1oJsie IpoBOJHUKA ¢ TOKOM. KapTrHa JIMHUN MHAYKIMH MarHUTHOTO HOJIS AJIMHHOTO
MPSIMOTO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO IMPOBOJHMKA, KAaTyIIKH ¢ TOKOM. OmbIT Jpcrena.
B3anmMozeicTere MpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuina Jlopenia, e€ MoAynb W HampaBjieHUE. J[BKeHUE 3apsHKEHHOM 4acTHIbl B OJHOPOJAHOM
MarHuTHOM noJje. Pabota cusl Jlopenua.

SBnenue  diIeKTpOMarHUTHOM  mMHAyKuuu. [loTok  BekTOpa  MarHUTHOW  MHAYKIUU.
DNEeKTpOABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKuuu Papanes.

BuxpeBoe nasekTpuueckoe 1moJie. ODNEKTPOABMXKYIAsS CHJIa UHAYKIMM B  IPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOUHAYKIIMH. DJIEKTPOABUKYILASI CHJIa CAMOMHYKIUU.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DIEeKTpOMaruHuTHOE IOJIe.

TexHnueckue  ycTpolicTBa W MPAKTUYECKOE  MPUMEHEHHME:  IOCTOSHHBIE  MAarHuTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUL, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITYy4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMYM MarHUTHOTO MOJIS.

B3anMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBrieHNE CAaMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHre MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

HccnenoBanue 1eNCTBUSA OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBieHUS AIEKTPOMarHUTHOM NHIYKIIUH.

Paznen 5. Kosiedanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumusle Kojaedanus

KonebarenpHas cucrema. CB0oOOIHBIE MexaHWYECKHUE KojeOanus. ['apMoHHMUeckue KoJieOaHUsI.
[lepuon, yactora, ammuutyaa u ¢asza koneGanuil. [IpyXxuHHBIH MasTHUK. MaTeMaTHUeCKUH MasTHUK.
VYpaBHeHue rapMoHHUeCcKUX Kosiebanuil. [IpeBpaiienre sHepruu Mpu rapMOHHYECKUX KOJICOaHUSX.

Konebarenbupiit  koHTYp. CBOOOAHBIE DIEKTPOMAarHUTHBIE KOJeOaHUS B HUACATHLHOM
KOJIeOATeIIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHWYECKUMH M SJICKTPOMArHUTHBIMU KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUH B HICATHHOM KOJIe0aTeIbHOM KOHTYDE.

[IpenacraBnenne o 3aryxamommx KoneOaHusX. BbIHYXICHHbIE MEXaHHUYECKHE KOJeOaHUsI.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.



Ilepemennbii Tok. CHHycOMIanbHBIH NEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOIO TOKa.
AMIUITUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CHIIbI TOKA U HAPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepemadya ©  TOTPEOJICHUE  AIEKTPUYCCKOW  DHEPTHH.
DKOJIOTHYECKHEe  PHUCKHM TpU  MPOU3BOJACTBE  dJeKkTposHepruu. KymabTypa  HMCIONBb30BaHUS
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuyeckue ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHHUE: JSJIEKTPUUYECKUN 3BOHOK, T€HEPaTop
MEPEMEHHOT0 TOKA, JIMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojeOaTeNbHOW CHUCTeMbl (MPYKUHHBIM WM MaTeMaTHYECKUN
MasITHHK).

Habmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpamMmsl (3aBUCUMOCTH CUJTBI TOKA U HAMPSHKEHUST OT BPEMEHH ) JJI AJIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onanc mnpu mocieaoBaTeNbHOM COCAMHEHUM PE3UCTOPA, KATYIIKH HWHAYKTHBHOCTH U
KOHJICHCATOopa.

Mopeinb TUHUU 3IEKTPOIIepeaaun.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnegoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIEOAHUM Tpy3a HA HUTU OT JUTMHBI HUTH U MACChI
rpysa.

HccnenoBanue mepeMEeHHOr0 TOKA B LIETIM U3 TOCIEIOBATEIHHO COCAMHEHHBIX KOHACHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHuueckrue BOJIHBI, ycloBHUs pacnpoctpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHEHHS H
JunHa BOJIHEL. [lomepednple M MponoJibHBIC BONHBIL. MHTEephepeHmus W audpakius MEXaHHYECKUX
BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUSA M3JIYyYEHUs] JJIEKTPOMATHUTHBIX BOJH. B3auMmHas
opueHTtanusi BekTopoB E, B, V B snexrpomarnutHOW BOJiHE. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OoTpakeHue, mperoMIIeHHe, monspu3anus, nudpaxius, narepdepernns. CKopocTh ANMEKTPOMArHUTHBIX
BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNne AMeKTPOMArHUTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paUOCBA3U U TENIEBUACHUS. Paaronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHudeckue yCTpOWCTBA U TMPAKTHUECKOE TMPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl AMArHOCTUKAa B TEXHUKE W MEIUIIMHE, pajap, paauonpuéMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBanue U PacCIpPOCTPAHCHHUE TIOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Konebmromieecs Te10 Kak HCTOYHUK 3BYKa.

HalGmronenue oTpakeHns U IPEIOMIIEHUS MEXaHUIECKUX BOJIH.

Habmonenue natepdepeHnu u AuQpakini MEXaHUIeCKUX BOJH.

3BYKOBOM pPE30HAHC.

HaGmtoienue cBsi3u TpPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOWCTB SJEKTPOMArHUTHBIX BOJH: OTpPaXE€HWE, TMPEIOMIICHUE, TOJSIPHU3aIs,
mudpakuus, tHTepEpeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeiiHOe pacrpocTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyd
cBeTa. TOUeUyHbIN UCTOYHUK CBETA.



OtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paKeHUH B TUIOCKOM 3epKaie.

[Ipenomnenre cBera. 3aKOHBI TPETOMIICHHS CBeTa. AOCOJIOTHBIM TOKAa3aTellb MPEIOMIICHUS.
ITonnoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoJIHOro BHYyTPEHHErO OTPAKECHMUS.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue U paccerBaroiye JUH3bl. ToHKas JinH3a. DOKYCHOE PACCTOSHHE W ONTHYECKAs
cwiia TOHKOM nuH3bIL. [locTpoenue nzobpaxkeHuii B cOOMparolux U pacceuBaronmx auH3ax. Gopmyia
TOHKOM JIMH3BI. Y BEIMUCHHE, JaBacMOE JTHH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonroBas onrtuka. MuTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. YCIOBHS HAOIIOJICHUS
MakCUMyMOB U MHHHMYMOB B HHTEP(QEPEHIMOHHONW KapTHUHE OT JBYX CHH(A3HBIX KOT'€PEHTHBIX
HMCTOYHHKOB.

Hudpakius ceera. AudpakiuonHas pemérka. Y clioBUe HaOMI0IEHUS ITaBHBIX MAaKCUMYMOB IIPH
MaJCHAA MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue YCTpPOHCTBA U TMPAKTUYECKOE MPUMEHEHHWE: O4YKH, Jyma, (oToamnmapar,
MPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAsl OMNTHKA, IU(paKUMOHHAS peHIETKa,
MIOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacnpocTpaHeHue, OTPAKEHUE U TIpesioMyieHue cBeTa. OnTHYeCKue MpudopHI.

[TonHoe BHyTpeHHee oTpaxeHue. MoJiens CBETOBOAA.

HccnenoBanue cBONCTB N300paXKeHU B TMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

HaGimronenne naTepdepeHIim cBeTa.

Hab6mronenue qudpakiuum cBera.

HaGurotenue aucriepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Habmonenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHnubl NPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locTynmarel cnenuanbHOM — TEOpUH
OTHOCHUTEJIbHOCTHA: WHBAPUAHTHOCTb MOJXYJISI CKOPOCTH CBE€Ta B BAKyyM€, IPUHIMII OTHOCUTEIBHOCTU
OHHIITENHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALEHUE JUIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJICOM PEJIATUBUCTCKOMN YaCTHUIbl. DHEPIUs MOKOSL.

Pa3nea 7. KBantoBas puszuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEprun POTOHA € €ro YacTOTOH. DHEPrusi U UMIYJIbC (POTOHA.

OtkpeiTue u uccienoBanue gorodddexra. Onbitel A. I'. CroneroBa. 3akonbl ¢oTorddekTa.
VYpaBuenue DiinmreiiHa i poroaddexra. «KpacHas rpanuna» Gotorddexra.

JaBnenne cBera. OnwiTe [1. H. JIeOenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHMUecKkue ycTpoHCTBa U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT, (POTOATINK, COTHETHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu



®oTo3dPeKT Ha YCTaHOBKE C TUHKOBOU IIIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pe3epdopna mo paccesHuro o -dactuil. [lmanerapHas mMojeinb
atoMma. [locrynater bopa. M3nydenue u nornomienne (GOTOHOB MPU MEPEX0JIe aTOMa C OJJHOTO YPOBHS
SHEpruu Ha Apyroui. Buasl cnektpoB. CriekTp ypOBHEH SHEPrUU aTroMa BOJAOPOIa.

BoustHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KopryckyasspHO-BOJIHOBOW 1yanu3M.

CHOHTaHHOE U BBIHYKJIECHHOE U3JTyYEHUE.

TexHnuyeckue ycTpolcTBa U MPAKTUYECKOE NMPUMEHEHME: CIIEKTPaIbHBI aHAINU3 (CIIEKTPOCKON),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeHYaThIX CIEKTPOB U3JTyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HaGroienne JIMHeWHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, J0Ka3bIBAIOIIME CIOXHOCTh CTpoeHus sapa. OTKpbITHE PpaJuOaKTHUBHOCTH.
OmnsiTel Pe3epdopaa mo onpenenenuo coctaBa paauoakTUBHOro ui3nydeHusi. CBoiicTBa anbda-, 6era-,
raMMma-u3iiydeHus. BiusiHue paauoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpbiTHE IPOTOHA U HeWTpoHa. Hyknonnas monens sapa I'eiizenOepra—lBanenko. 3apan siapa.
Maccosoe uncio sapa. M3otomsl.

Anbda-pacnaa. ONEKTPOHHBII M MO3UTPOHHBIA OeTa-pacman. ['amMma-uznyuyeHue. 3akoH
paZMoOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepHsle peakuuu. JleneHne U CUHTE3 SAEP.

Snepubiii peaktop. Tepmosinepusiii cunre3. IIpobaembl M HMEpCHEKTUBHI SACPHON YHEPTETHKH.
DKOJIOTHYECKHE aCIEeKThI sIIEPHON IHEPTeTUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnameHTaIbHbIE B3auMoAeHcTBUSA. EAMHCTBO hr3nyeckoil KapTUHBI MUpA.

TexHu4eckue ycTpoucTBa U NIPAKTUYECKOE IPUMEHEHHUE: TO3UMETP, KaMepa BuibcoHa, s1epHbIi
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3NKH

Dtansl pa3BUTHS acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAYCHHE aCTPOHOMMUH.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, X BUIUMOE ABHKCHHUE.

Conneynas cuctema.

Connue. Conneunast aktuBHOCTh. Mcrounuk sHeprun ConHia M 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. JlmarpaMma  «CHEKTpajdbHbIA KJIacC — CBETUMOCTBbY». 3BE3[bI  TJIABHOM
MIOCJIE/I0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl 3BE3] IJ1aBHOM IMOCIEI0BATEIbHOCTH.
Bayrtpennee crpoenne 3831, CoBpeMeHHBIE TTPEICTABICHHS O MPOUCXOXKIEHNHN U dBoonnu CoJHITA U
3BE3]1. DTaIlbl )KU3HU 3BE3/L.



Mneunsiii Ilyte — nHama [amakTtuka. [lonoxxenue u napmxenue Connna B [Mamaktuke. Tumbl
rayiakTuk. PanuoranakTuky n kBa3zapel. YEpHBIE IBIPHI B A/1pax rajlakTHK.

Bcenennas. Pacumpenne Beenennoii. 3akon Xa66mna. Pa30Oeranue ranakruk. Teopust bonbioro
B3pbIBa. PeNTMKTOBOE M3iIydeHue.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

Habmoienuss HeBOOPYKEHHBIM TJIa30M C HMCMHOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHUHN IS
OIIpeJIeJICHUs MOJIOKEHHSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJTyLIapHsl U SIPKUE 3BE3MbL.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maronee NoBTOpeHne

Ponb ¢u3ukm ¥ acCTpOHOMHUU B IKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIMAIBLHON M ATHYECKON
chepax AESITENTbHOCTH 4YeNIOBEKa, POjib M MeCTO (DU3MKKM U aCTPOHOMUU B COBPEMEHHON Hay4yHOM
KapTHHE MHpa, poyib (U3UYECKON TeopuHu B (POPMHUPOBAHUM IPEICTABICHUH O (PU3NUECKON KapTHHE
MHUpa, MeCTO (U3MUECKON KapTUHBI MHpa B O0OILIEM psAay COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPO/IE.

MexnpeamMeTHbIe CBSI3H

Wzyuenme kypca ¢usuku 0OazoBoro ypoBHs B 11 Kkjacce ocymecTBiseTcs ¢ y4€TOM
COJIEP>KATEIbHBIX MEXKIPEAMETHBIX CBSI3eH C KypcamMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu u
TEXHOJIOTUHU.

Mesicnpeomemnvle nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SBJICHHE,
Hay4YHBIA (akT, Trumnoreza, (Qu3udeckas BEIUMYHWHA, 3aKOH, TEOpHs, HAOIIOJACHHWE, OSKCIICPUMEHT,
MOJEJIMPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuka: penieHne CUCTEMbI YPaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIIMU: CHHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HUX MIPOEKIMH Ha OCH
KOOP/IMHAT, CJIOXXEHHE BEKTOPOB, IIPOM3BOJHBIC DJIEMEHTApHBIX (YHKIMHA, TPHU3HAKH IO0J00uUs
TPEYroJbHUKOB, OIMpeIeJIeHHE MIIOMaAN UIOCKUX GUryp u o0béma Ted.

buonocus: snextpuueckue SIBICHHUS B KUBOW MpUpPOJE, KoyieOaTeNbHbIE JIBUKEHUS B KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, ACUCTBUE Pasllallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTaNIMYeCcKasi CTPYKTypa TBEPHABIX T, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMYECKON peIIETKH, CIIEKTPaIbHbBIN aHaAIN3.

l'eocpagpua: MarHUTHbIE TONIOCAa 3€MIIM, 3alle)kKM MArHUTHBIX pyl, (OTOChEMKAa 3€MHOMI
IIOBEPXHOCTH, MPEJCKA3AHNE 3€MJIIETPSCEHUM.

Texnonocusi: JMHUW DIIEKTpoONepenad, TEHEpaTop MEepEeMEHHOro0 TOKa, 3JIEKTPOJBUTATEIb,
WHAYKIMOHHAs TIe4yb, pajap, paJuoNpUEMHUK, TeNeBU30p, aHTeHHa, TenepoH, CBU-neus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne ydyeOHoro npenvera «Du3mka» Ha ypoBHE CpeaHero odiiero oopazoBanus (0a30BBIN
YPOBEHb) JOJDKHO OOECIEeYUTh JIOCTHIKCHHE CICAYIONIMX JHYHOCTHBIX, METAlpPEAMETHBIX U
MpECAMCETHBIX O6pa30BaTCHBHBIX PE3YyJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3ylbTaThl OCBOEHHS yuyeOHOro mpenmera «®Pusnka» HODKHBI OTpaXkaThb
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTpPEHHEH
MO3UIUEH JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTALM, MO3UTHBHBIX BHYTPEHHUX YOEXKIECHUIA,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM IICHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHHUE >KHU3HEHHOTO
OIbITAa M OIbITa JEATEIbHOCTH B IPOLIECCE PEaTU3allid OCHOBHBIX HAIIPaBJICHUN BOCHUTATEIHHOM
JeSTeIbHOCTH, B TOM YHUCIIC B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKOW IMO3HUIIUK OOYYArOIIETocs KaK aKTUBHOTO W OTBETCTBEHHOIO
YJIeHa POCCHICKOTO 00IECTBa;

MPUHATHE  TPAJUIMOHHBIX  OOINEYEIIOBEYECKMX TYMAHHCTHYECKUX W JIEMOKPATHUYECKUX
LICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JCSATCIBHOCTHP B HMHTEpPECaX TPa)JTaHCKOrO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNM;

YMEHHE B3aWMOJICHCTBOBATh C COLMATHHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIHSIMH H
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTAPHOHN ¥ BOJIOHTEPCKOM JNEATSILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaXkTaHCKOW UICHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOLICHHE K T'OCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHHSIM POCCUHUCKHUX YUYEHBIX B
obnactu (PU3WKYU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUICCKOTO ITOBECHHSI,

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

WHTEpEC K pas3IudHbIM cepaM NpodheCCHOHATBLHOW NEATSIBHOCTH, B TOM YHCJIE CBSI3aHHBIM C
(bu3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOP OyAyliei mpodeccun U pealn30BhIBaTh
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa3oBaHHIO M C€aMOOOpa3OBaHHIO B oOmactu (U3MKK Ha
MPOTSKEHUH BCEW JKU3HU,

6) 3K0JI0rHYecKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJIBTYphl, OCO3HAHHUE TIJIO0AIBHOTO  XapakrTepa
AKOJIOTHUECKUX TPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBJICHUE IEHCTBUN B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUS LeNer
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHue OIbITa JEATCIEHOCTH DKOJIOTHYSCKOW HANpaBJICHHOCTH HAa OCHOBE HMEHOIIMXCS
3HaHUU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOT'O MO3HAHMS

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
¢bu3znuecKoil HayKu;



OCO3HAaHUEC I1LICHHOCTH Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTHL B MPOLCCCC HU3YUYCHUA (bI/I3I/IKI/I
OCYILICCTBIIATD IMTPOCKTHYIO U UCCICAOBATCIBCKYIO ACATCIbHOCTE HHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

caMoCTOSTeNIbHO  (OPMYIUPOBaTh M aKTyalu3UpoBaTh MpodiieMy, paccMaTpuBarh €€
BCECTOPOHHE;

ONPEIEATh UEIH IEATEIbHOCTH, 3a1aBaTh [MapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabarhiBaTh IUIaH peElIeHUs MpoOJeMbl ¢ Y4E€TOM aHallM3a HMEIOIIUXCS MaTepUajbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OLIEHUBATh
PHUCKH MOCIEACTBUHN AESTEIBHOCTH;

KOOPIUHUPOBAaTh U  BBHINOJHATH pabOTy B  YCIOBHUSIX pPEaJbHOr0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELUICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBareibcKkue AeiCTBUA:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSIMHU U METOAaMU (PU3HUECKON HAYKU;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICAOBATEIHCKON U MTPOSKTHOM JEATEIHHOCTH B 00JIaCTH (DU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENILHOMY TOMCKY METOJOB PELICHHS 3a1a4d (PU3n4ecKoro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BJIQJIETh BUJAMHU JICSATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHMUS, €ro HWHTEPIpPETalnH,
peoOpPa30BaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHTYAIMSX, B TOM YHCJIC MPH CO3JaHUHU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh MIPUYMHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €&
peuieHusi, HaXOAUTh apryMEeHThl JUIsl J10Ka3aTelIbCTBAa CBOMX YTBEPXKACHHUH, 3aJaBaTh IapameTpbl U
KPUTEPUU PEIICHHUS;

AHAJIM3UPOBATh IOJIYYCHHBIE B XOJE PELICHUS 33Jaud Pe3yibTaThl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTH, MIPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4l B 00pA30BaTEIbHOMN JESITENFHOCTH, B TOM YHUCIIE
IIPU U3YyYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsM, OLEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 007IaCTh )KU3HEIEATEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undopmanmeii:

BIIa/IETh HABBIKAMU MONydeHUs: MHPOpMaAUU (PU3NIECKOTO COACPIKAHUSI U3 UCTOUYHUKOB PA3HBIX
TUTIOB, CaMOCTOSTENIbHO OCYIIECTBJISITh TOUCK, aHaliu3, CHUCTEMAaTH3aIlMi0 W HHTEPIPETAIUIO
nH(OpMaIIUY PA3IUYHBIX BUIOB U (GOPM MPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITIH;

UCIOJIb30BaTh CPEACTBA WH(GOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHA B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX W OpPraHU3AIMOHHBIX 3aJad C CcoOOMrofeHueM TpeOOBaHMIA
PrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECypCcOCOEepeKeHHsI, TPABOBBIX U ATHUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEpKaHUS B Pa3NUYHBIX (opMmMaTax C Y4ETOM Ha3HAUYCHUs
nH(pOpMaIUU U 1IEJEBOM ayTUTOPUH, BRIOUPAsi ONTUMAIIbHYIO (POPMY MpeCTaBIeHUS U BU3yaIU3aIiH.

KoMMmyHuKkaTHBHBIEe yHHBepcaibHble yueOHbIe 1eliCTBUS:

OCYILIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JESITEIbHOCTH;
pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYal[Ui U CMAT4aTh KOH(INKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUYKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB;



MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M UHIAUBHUIYyalbHOMN paboThI;

BbIOMpPAaTh TEMaTHMKy M METOAbl COBMECTHBIX JEHCTBUH ¢ y4€TOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH KayKJ0T'0 4IEHA KOJUIEKTUBA;

IIPUHUMATD L€ COBMECTHOM ACATEIBbHOCTH, OPraHU30BBIBATE U KOOPAWHUPOBATH NEHCTBUS IO
€€ JIOCTMIKEHHUIO: COCTaBJIATH IUIAH JCHCTBUMN, PACIPENENATh POIM C YYETOM MHEHMM YYaCTHUKOB,
00CyX/1aTh pe3yJbTaTbl COBMECTHOM paldoThI;

OLICHMBATh KAa4e€CTBO CBOET0 BKJIaJa M KaXXJOrO0 yYaCTHMKA KOMaHIbl B OOIIMH pe3ynbTar IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpealaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh HIEU C IO3ULHUU HOBHU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMUYECKOE IOBEICHHUE B PA3JIMUHBIX CUTYALMX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranu3anus:

CaMOCTOSITENIFHO ~ OCYILLIECTBJISITh IO3HABATEIbHYIO JIEATEIbHOCTH B 00JAaCTH (HU3UKU U
ACTPOHOMUHU, BBISIBJIATH MTPOOJIEMBI, CTAaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIFHO COCTABJIATH IIJIaH pEIICHUs pPAacu€THBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIIOJTHEHUS MPAKTUYECKON pabOThl ¢ yUETOM HMMEIOLIUXCSI PECYpCOB, COOCTBEHHBIX BO3ZMOXHOCTEH U
MPEATOYTEHHII;

JaBaTh OIIEHKY HOBBIM CUTYalIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €To, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO 3PYIUIHH B 00NACTH (DU3MKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJIEKT:

JaBaTh OLIGHKY HOBBIM CHUTYyalusiM, BHOCHUTb KOPPEKTHBBl B JESITENbHOCTb, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIIAJIETh HABBIKAMHU I103HABATEIHHOM peQIIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JICUCTBUU U
MBICIIUTENIBHBIX [TPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHUS TI0 UX CHIDKCHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI APYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yAbTAaTOB OCBOCHHUS MPOTPaMMbI MO (U3UKE IS
YPOBHSI CpeAHEro oOmero oOpa3oBaHUs Yy OOy4YalOIMIMXCS COBEPIICHCTBYETCS HSMOIMOHAIBHBIN
WHTEJJIEKT, Mpernonaraimui chopMUpPOBaHHOCTD:

CaMOCO3HaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUETh
HaIpaBIIEHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIBHOM cephl, OBITH yBEpEHHBIM B cele;

CaMOpEeryJIUpPOBaHMs, BKIIOYAIOIIETO0 CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCThH 3a
CBOE TIOBElIEHHE, CIMOCOOHOCTh aJanTUPOBATHCS K HSMOIMOHATBHBIM HM3MEHEHHSIM U TMPOSIBIATH
rUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUU, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHHUIO LENH U YCIEeXY, ONTUMHU3M,
WHUIIMATUBHOCTH, YMEHHUE JACHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIIOYAIONIEH CITOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE APYTUX, YIUTHIBATH
€ro Mpu OCYIIECTBIEHUH O0IEHNUs, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIOYAIOIIMX CHOCOOHOCTh BBICTPAMBATh OTHOIICHHS C APYTUMH
JIFOJIbMH, 3a00TUTBHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIbTATbBI



K xony oOyuenust B 10 kj1acce npeiMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUN:

JI€MOHCTPHPOBATh Ha MpUMepax poJib U MecTO (PM3UKU B (POPMUPOBAHHH COBPEMEHHOW HAY4HOU
KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHMKH U TEXHOJIOTUH, B MPAKTUYECKOW NEATEIbHOCTH
JTIOJICH;

YUUTHIBaTh TPAHUIIBl MPUMEHEHUS H3YYCHHBIX (PU3NYECKUX MOJeNel: MaTepuanbHas TOYKa,
MHepIUaIbHas cucTeMa OTCcuYETa, abCOMOTHO TBEPIOE TENO, UACANBHBIN ra3, MOAEIH CTPOSHHS ra3os,
KHUAKOCTEH U TBEPIBIX TeJ, TOUCUHBIN AJIEKTPUUECKHUI 3apsijl IPH pelieHnH (PU3HUECKUX 3a7ad;

pacrio3HaBath (hpu3nUYecKue SBJICHUS (MPOLIECCH) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHYECKONH TEOPUH CTPOCHMSI BEIIECTBA W AJIEKTPOJAMHAMUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE NBM)KEHUE, CBOOOIHOE MaJCHUE Tel, ABMKEHHE MO OKPYKHOCTH,
UHepLHUs, B3auMoeiicTeue Tei, Aud@ysus, OpOoyHOBCKOE BHKEHUE, CTPOCHUE JKUIKOCTEH U TBEPIBIX
T€Jl, U3MEHEHUe 00bEMa Tel NpU HarpeBaHUM (OXJIAKICHHM), TEIJIOBOE PAaBHOBECHE, HCIApEHUE,
KOHJICHCAIIUS, IIJIaBJICHHUE, KPUCTAILTU3allks, KUTICHHE, BIIaKHOCTh BO3/lyXa, IIOBBIIICHHUE 1aBJICHUS ra3a
IIPU €r0 HarpEBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY IapaMeTpaMu COCTOSIHUS raza B U30IpOIEccax,
ANEKTpU3ALUS TeJ, B3aUMOJICICTBIE 3apsI0B;

OIMCHIBATh MEXAHMYECKOE JIBWKCHME, MCIONb3ys (DU3MUYECKHE BEIMYUHBI: KOOPAUHATA, MYTh,
nepeMenieHne, CKOpoCTh, YCKOPEHHE, Macca Tena, CUia, HUMITYJIbC Tela, KUHETUYeCcKas HSHEeprus,
MOTEHLIMAJIbHAs SHEPTUs, MEXaHHueckas paboTa, MEXaHUYEeCKasi MOIIHOCTD; IPYU ONUCAHUU ITPABUIIBHO
TPaKTOBAaTh (PU3UYECKUII CMBICI HCIIOJNBb3YyEMbIX BEIUYHMH, WX O0O3HAUEHHUS W EIUHUIIbI, HAXOAWUTH
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

OIKCHIBATh M3yYEHHBIC TEIUIOBbIE CBOMCTBA TENl U TEILJIOBBIC SIBJICHHS, WUCIONB3Ys (hHU3HUECKUE
BEJIMYMHBL: JaBJICHUE ra3a, TEMIEparypa, CPelHsAs KUHETHUYECKas 3HEPIrus XaoTHUECKOIo JBUKEHUS
MOJIEKYJI, CpeIHEeKBaIpaTHUHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrus, paboTa
rasza, Ko3(UIMEHT MOJIE3HOTO JCHCTBUS TEIUIOBOTO JBUTATEIIS; IPH OMUCAHUU MPABUIBHO TPAKTOBATH
(bu3MUYeCKUi CMBICI HCMIOJb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS U EAUHHULBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMUUHY C APYTHMH BEITHUMHAM;

ONKCHIBATh W3YYECHHBIE OJJIGKTPUYECKUE CBOICTBA BEIIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporecchbl), HCMONb3Ysl (PU3MUYECKHE BEIMUMHBL: AJIEKTPUYECKUI 3apsj, 3JIEKTPUYECKOE TIOJe,
HANpsDKEHHOCTD TMOJISI, MOTEHIMAN, Pa3sHOCTh MOTEHIIMAJIOB; MPU OMHMCAHWU MPABHIBHO TPAKTOBATh
(¢u3nyecKnil CMBICT HMCHOJb3YEMbIX BEJIWYMH, UX OO03HAUEHMS] U €IUHUIIBI; YKa3bIBaThb (OPMYIIbI,
CBSI3bIBAIOIIUE TAaHHYIO (PU3NYECKYIO BETMUMUHY C IPYTMMHU BEIMYMHAMU;

aHAJIM3UPOBATh (PU3MUECKUE MPOLIECCH U SBJICHUS, UCIOIB3YS (PU3NUECKHE 3aKOHBI U MPUHIUIIBIL:
3akoH BceMHupHOTo TsroTenus, |, |1 u |1l 3akonsr HptoTOHA, 3aKOH coXpaHEeHHs] MEXaHUYEeCKOW SHEPTuH,
3aKOH COXpAHEHHs] MMILYJIbCa, MPUHIUI CYNEPNO3UIUU CUJI, IPUHIUI PaBHONPABUS MHEPLHUATbHBIX
CUCTEM OTCUY€Ta, MOJEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHMSI BEILECTBA, FA30BbIE 3aKOHBI, CBA3b
CpeHEeN KHHETUYECKON SHEPTUH TEIUIOBOTO JABHKEHUSI MOJIEKYII ¢ aOCOIIOTHONW TeMIepaTypoil, nepBblii
3aKOH TEPMOJMHAMMKHM, 3aKOH COXPAaHEHHUs OJIIEKTPUYECKOro 3apsana, 3akoH Kymona, mpu 3Tom
pa3ianyaTth CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAXKEHHUE M YCIOBUS (IpPaHULBL,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPHUHLMIIBI JEHCTBHS MAaIIWH, NPUOOPOB M TEXHUYECKUX YCTPOMNCTB;
pas3nuyarh yciaoBUs MX O€30MaCHOTO MCIIOIB30BaHMs B IOBCEAHEBHOM KU3HM,

BBIMIOJIHATh OKCHEPUMEHThl 0 HCCIEJOBaHUIO (U3MUYECKHUX SBJICHMM U MPOLECCOB C
UCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHHUH, MPHU 3TOM (OpPMYIHPOBaTh MpodiieMy/3agauy U
TUTIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, COOMpPAaTh YCTAaHOBKY W3 TMPEIIOKEHHOTO O000pYyIOBaHUS,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BBIBOIBI;

OCYILIECTBIISITh MpsSMble U KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEJIUYHMH, MPU 3TOM BBIOMPATH
ONTUMANIBHBIA CHOCO0 M3MEPEHUs] M HCIIOJB30BaTh M3BECTHBIE METOJbl OLIEHKHU MOTPEUIHOCTEH
N3MEPEHMU;

UCCIIeIOBaTh 3aBUCUMOCTH MEXIY (PHU3MUYECKUMH BEIMYMHAMU C MCIIOJIB30BAaHUEM IPSMBIX
U3MEpEeHull, Mpu HTOM KOHCTPYHPOBaTh YCTAHOBKY, (HUKCHPOBATh pE3yJabTaThl IOJIYYEHHOMN
3aBUCUMOCTH (DM3MYECKHX BEIUYMH B BUAE TAONUIl U Tpa(uKOB, JIeNaTh BBIBOJBI IO pe3yibTaTaM
UCCIJIEIOBaHMUS;



coOioaTh mpaBmiia 0€30MacHOTO TpyJda MPU IPOBEIECHUHM HCCIEIOBAHUN B paMKax y4eOHOTro
AKCIIEPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM W TPOEKTHOM JeATENbHOCTH C HCIHOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1JAOOPaTOPHOTO 00OPYAOBaHUS;

pemathy pacyéTHbIE 3aJaud C SBHO 3aJaHHOW (M3MUYECKON MOJENbI0, UCHOJB3Ys (PU3NYECKUe
3aKOHBI ¥ TMPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/la4d BbIOMPATh (PU3UUECKYIO MOJENb, BBIICIATH
¢bu3nueckre BeTUYUHBI U (HOPMYIIbI, HEOOXOUMBIE [Tl €€ pPelIeHUs], TIPOBOJAUTh PACUEThl U OLICHUBATh
PeaIbHOCTh MOIYYEHHOTO 3HAYeHUS (PU3HUUECKON BEITUYHHEI;

pelmath KayecTBEHHbIE 3a/layd: BBICTPAUBATh JIOTHUYECKH HEMPOTHBOPEUYHMBYIO LIEMIOYKY
paccyXJIeHH ¢ ONOpPOH Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS;

UCIIOJIb30BaTh MPHU PEIICHUU Yy4eOHBIX 3a]a4 COBpEMEHHbIE MH(DPOPMALIMOHHBIE TEXHOJIOTUU IS
MOUCKA, CTPYKTYPUPOBAHHS, WHTEPHpPETAMUM M TPEICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOMH
uH(OpMaLIUY, TOJTYYEHHOH M3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTUYECKH AaHAJIU3UPOBATH IOIYy4aEMYIO
nH(pOpMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOe HbIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOpPETHYECKHE 3HaHHS MO (U3MKE B MOBCEIHEBHON >KM3HH IJsi oOecredeHus
0e30macHOCTH Tpu OOpalleHHH ¢ TPUOOpPaMU M TEXHUYECKHMMH YCTPOMCTBAMH, JJISI COXpPAHEHHUs
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIel cpeie;

paboTaTte B Tpymme C BBIIOJHEHHEM pa3IMYHBIX COIMAIBHBIX DOJICH, IUIAHUPOBaTh paboTy
TPYNIbl, PAlMOHAIBHO pPACIpenessaTh 00S3aHHOCTH U IUIAHUPOBATH JIEATENBHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJCKBaTHO OIICHWBAaTh BKJIAJ KaXJIOTO M3 YYAaCTHHUKOB TPYNIBI B pEUICHHE
paccMaTpuBaeMoii poOIeMBbI.

K konmy oOyuenus B 11 ki1acce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPAKATh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JIEMOHCTPHPOBATh HAa IPUMepax poJib U MecTO (PM3HUKH B (POPMUPOBAHHH COBPEMEHHOW HAYYIHOU
KapTUHBl MHpA, B PA3BUTUU COBPEMEHHON TEXHHKH U TEXHOJOTHH, B MPAKTUYECKOU AEATEIHLHOCTH
JFO/ICH, IETIOCTHOCTh U €IMHCTBO (PU3NUECKOI KapTHHBI MUPA;

YUUTHIBATh TPAHUILIBI TPUMEHEHUS U3YUYEHHBIX (U3MUYECKUX MOJENEH: TOUYSUHBIN 2IEeKTPUUECKHI
3apsijl, Jy4 CBETa, TOYCUHBIH MCTOYHHK CBETA, SACpHAst MOAETHh aToMa, HyKJIOHHAs MOZIEIb aTOMHOTO
sJipa MpH perieHnH GU3NUECKUX 3a1ad;

pacro3HaBaTh (U3MUECKHE SIBICHHUS (MPOIECCh) W OOBACHATH HMX HAa OCHOBE 3aKOHOB
AJIEKTPOJAVMHAMUKNA M KBAaHTOBOW (DM3MKM: 3JIEKTpHUYECcKas NPOBOAMMOCTb, TEMJIOBOE, CBETOBOE,
XUMHAYECKOE, MarHUTHOE JICWCTBUS TOKA, B3aWMOJCHCTBHE MAarHUTOB, DJEKTPOMArHUTHAS WHIYKITUS,
JeWCTBUE MAarHUTHOTO TOJS Ha MPOBOJHMK C TOKOM WU JBIXKYUIMHCA 3apsis, 3J€KTPOMarHUTHBIE
Koue0aHWs W BOJIHBL, NPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTPAXKEHHE, NPETOMIICHUE,
uHTephepeHys, Tudpakius U NOJsApU3alus CBeTa, AUCHEpCUst cBeTa, (POTOANIEKTpUUECKUN PPeKT
(boTtordexrt), cBeTOBOE JaBlIeHHWE, BO3HUKHOBEHHE JIMHEHMYATOrO CIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTD;

ONMCHIBATh MW3YYCHHBIE CBOWCTBA BENIECTBAa (DIIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYI0 TPOBOAMMOCTb PA3JIMYHBIX Cpell) M JJIEKTPOMArHUTHbIE SBJIECHUS (TPOLIECCHI),
UCTIONB3Yysl (PU3MUECKUE BETMYMHBI: DJCKTPUUYECKUN 3apsijl, CHJIa TOKa, DJEKTPUYECKOe HarpspKeHUe,
3JIEKTPUUYECKOE COIMPOTHBIIEHHE, PAa3HOCTh MOTEHIMAJIOB, JJIEKTPOABIXKYIIAas cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TOJs, cwiia Ammepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH, YHEPTHS
AJIEKTPUYECKOTO U MAarHUTHOT'O TOJIeH, IepHo/] M YacToTa KojeOaHui B KojeOaTeTbHOM KOHTYpE, 3apsiz
M CWJIa TOKa B TIpoIlecce TapMOHUYECKHUX DIIEKTPOMATrHUTHBIX KojeOaHWd, (JOKYCHOE pacCTOSIHHE U
OINTHYECKasl CHUJIa JIMH3bBI, IPU ONMCAaHUM MPABUIIBHO TPAKTOBAaTh (PU3NUYECKUN CMBICT HMCIOIb3YEMbIX
BEIMYMH, X O0O3HAUCHHsI M EIWHUIIBI, YKa3bIBaTh (YOPMYJIBI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO
BEJIMYHMHY C JPYTUMH BETUYNHAMH;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TIPOILECCHI, MCIOIB3ysd (U3NUESCKHE BEITUYMHBIL:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJH, JJMHA BOJHBI M YacTOTa CBETa, SHEPrusl U HMILYJIbC (OTOHA,
MEepUoJl TIONypacmlana, dSHEPrHsl CBS3M AaTOMHBIX SAEp, NpPH OIMCAHWW TIPABWIIBHO TPaKTOBATh
¢u3n4ecKuil CMBICII UCMOJIb3yEeMbIX BEIUYMH, MX OOO3HAYECHHs W €IUHHIIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3WYECKYI0 BEIMYMHY C JPYITHMH BEJIWYMHAMH, BBIYHCIISITH 3HAYCHHE
(bu3n4ecKoil BETMUUHBL;



aHAIM3UPOBATH (PU3MUECKUE MPOILIECCHI U SBICHMSI, UCTIONB3Ys (U3MUECKUE 3aKOHBI U IPUHIIHIIHL:
3akoH OMa, 3aKOHBI MTOCJIEIOBATELHOTO U MapajlIeIbHOTO COETMHEHUS TPOBOJHUKOB, 3aKOH JKOyIsi—
Jlenra, 3aK0H 3JEKTPOMAarHUTHON MHAYKIIMH, 3aKOH TIPSIMOJIMHEHHOTO PACIIPOCTPAHCHHSI CBETA, 3aKOHBI
OTpaXE€HHUs CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHWE ODWHIITEHHA 11 (hoTodddekTa, 3aKoH
COXpaHEHHS SHEPTHH, 3aKOH COXPAaHEHHSI UMITYJIbCa, 3aKOH COXPAHEHHUS FIEKTPHUUECKOTO 3aps/a, 3aKOH
COXPaHEHHUS MacCOBOTO YKCIa, MOCTYIaThl bopa, 3aK0H paJloaKTUBHOIO pacnaja, Ipyu 3TOM pa3indaTh
CIIOBECHYIO (hOPMYIMPOBKY 3aKOHA, M0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIOBHS (TPAaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIpENIeNIATh HAIPaBJICHHE BEKTOpAa WHAYKIMH MArHUTHOTO TOJNS HMPOBOJHHKA C TOKOM, CHIIBI
Ammnepa u cuisl JIopenna;

CTPOMUTH U OIMCHIBATh N300pakeHUE, CO3/1aBAEMOE INIOCKUM 3€PKaJloM, TOHKOH JINH30M;

BBINIOJIHATh OKCHEPUMEHTHI 10 HUCCIEJOBaHUIO (U3UYECKUX SIBICHUW W MPOLECCOB C
WCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHUI: MPH 3TOM (OPMYIHUPOBAThH MpoldiieMy/3agady u
TUMNOTE3y Y4eOHOro »HKCIEpPUMEHTa, COOUpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO O0Opy/IOBaHUS,
MIPOBOIMTH OMBIT U (POPMYTUPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSMbIE U KOCBEHHBbIE M3MEPEHHUs (U3MYECKUX BEIUYMH, NMPU 3TOM BBIOMPATH
ONTUMANIBHBIA CHOCO0 M3MEPEHUS M HCIOJBb30BaTh M3BECTHBIE METOJBl OLIEHKH MOTPEUIHOCTEH
HU3MEpEHUI;

WCCIIEIOBATh 3aBHCUMOCTH (PH3MUECKUX BEJIWYHMH C HCIOJIH30BAHUEM MPSIMBIX U3MEPEHU: MpH
3TOM KOHCTPYHMpOBAaTh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOITYYCHHON 3aBUCUMOCTU (PU3HUECKUX
BEJIMYMH B BUJIE TAOJHI] U TPAQHKOB, AETaTh BEIBOBI 10 PE3yJIbTaTaM HCCIIETOBAHMS;

coOnrofaTh mpaBuia 0e30MacHOro TpynAa MpH MPOBEICHHH HCCIEAOBAaHUNW B paMKax y4eOHOro
HKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIILCKOH W TMPOEKTHOW JEATENBHOCTH C  HCIOJIb30BAaHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTh pacd€THBIC 3a7addl C SIBHO 33/JaHHOW (PU3MYECKON MOJENbI0, UCHOJB3ys (U3NYECKHE
3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a yCJOBHs 33JaYd BbIOMPATh (PU3UUECKYIO MOJEIb, BBIACISTh
¢busnveckne BeTMIUHBI U (HOPMYIIbI, HEOOXOAUMBIE IS €€ PEelIeHHs, TPOBOIUTH PACUETHI M OLCHUBATH
PEAIbHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BETUYUHBI;

pemaTh KayeCTBEHHBIE 3aJaud: BBICTPAMBATh JIOTUYECKH HENPOTHBOPEUYHMBYIO IIECTIOUYKY
paccyXIeHUii ¢ OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCTIOJIB30BATh MPH PEIICHUH YYeOHBIX 3a7a4 COBPEMEHHBbIC WH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MOKWCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETALUU U TPEJCTABICHUS Yy4eOHOW W HAyYHO-TIOMYISPHON
nHbOpMAINY, TONYYCHHON W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHAIM3HPOBATH ITOIY4AEMYIO
nH(pOpMaINIo;

OOBSCHATh TPHUHIIMITBI JCHCTBHS MAIlWH, TPHOOPOB M TEXHHYECKHUX YCTPOWCTB, pa3indvaTh
yCJIOBHS UX O€30MAaCHOT0 MCIIOJIb30BaHMsI B TOBCETHEBHOM JKU3HU;

MIPUBOANTH MPUMEPHI BKJIAJIa POCCUICKUX M 3apYOCKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCTIOJIB30BATh TEOPETUYECKHE 3HAHHS MO (U3MKE B TOBCEIHEBHOW XHM3HU ISl OOECIeUYeHUs
0e30macHOCTH MpHU OOpalleHHH ¢ NpUOOpaMU M TEXHUYECKHMMM YCTPOMCTBAMHM, A COXpPaHEHHUs
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKpY KaIoLIel cpeie;

paboTaTh B TpYIIE C BBINOJHEHHWEM PA3JIUYHBIX COIUANBHBIX POJEH, IMIaHHUPOBaTh PabOTy
TPYIIIBL, PAlMOHATIBHO PACHpPEIesATh 00S3aHHOCTH WM IUIAHUPOBATh JEATEIFHOCTh B HECTAHAAPTHBIX
CUTyalusiX, aJIeKBaTHO OIEHWBATh BKIAJ KaXJIOTO W3 YYACTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoi TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaunmMmenoBanue
Ne a3/1eJIOB M TEM K I (ungposrie)
. ﬁ Ollr on i Beero Oﬁl{Tpo.]ILHLIe pﬁaKTI/I‘leCKI/Ie 0BpazoBaTEbHbIE
porp PadooThbI PadooThbI pecypeb
Pazgen 1. DPUSUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
11 SaHSI;KOaFg METOAET 5 bu6nmoreka [IOK
' v https://m.edsoo.ru/7f41bf72
[MO3HAHUS
Hroro no pazueny 2
Pazngen 2. MEXAHUKA
bubnunoreka LIOK
2.1 | Kunemarika S https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
2.2 Jlunamuxa ! https://m.edsoo.ru/7f41bf72
23 3§§°§ELHM B 6 1 1 bubsmorexa [IOK
' P https://m.edsoo.ru/7f41bf72
MCXAaHHKEC
Wroro mo pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI

31 MOJEKYIpHO- 9 1 bubnuoreka [IOK
KHHETUICCKOU https://m.edsoo.ru/7f41bf72
TEOPUH

39 OcHOBBI 10 1 bubmuoreka [IOK
TEPMOJIMHAMHUKHU https://m.edsoo.ru/7f41bf72
ArperaTHble

33 EZES:T};T 5 bubmmoteka IIOK
PazoBLIe https://m.edsoo.ru/7f41bf72
MIEePEXO0/IbI

Hroro no paszneny 24

Pasznen 4. JIEKTPOJIUHAMMUKA

bubnuoreka [{OK

4.1 Onexrpocraika 10 . https://m.edsc]i.ru/7f41bf72
[TocTostHHBIN
ANEKTPUUYCCKUI Bubmiorexa [IOK

4.2 ;zfﬁgfﬁf 12 1 https://m.eds;f).ru/7f41bf72
cpenax

Hroro no pasneny 22

PeszepBHoe Bpemst 2

OBIIEE

KOJIMYECTBO

YACOB IIO 68 3 3

[TPOI'PAMME
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11 KUIIACC

KoaunuyecTBO 4acoB

No HaumeHoBaHue Koutpo TpakTn DJIeKTPOHHbBIE
n/n PAsIEIOB H TEM Bcero abHBIE yecKkue (unppopsie)
MPOrpaMMblI o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paznen 1. JIEKTPOIUHAMUKA
1.1 3%1?323{;1223; 11 1 3 bubmorexa [JOK
— https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
21 ﬁﬁfﬁfﬁﬁfﬁﬁ?ﬁi 9 1 bubimotexa [JOK
coneGans https://m.edsoo.ru/7f41c97c
22 ﬁﬁ?ﬁ?ﬁﬁfﬁﬁﬁﬁe 5 1 bubmorexa HOK
BOMHLL https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoc? ru/7f41c97c
Htoro no pazneny 24
Pa3znen 3. OCHOBBI CIHIEIIMAJIBHOM TEOPUHU OTHOCUTEJBbHOCTH
3.1 cr(l)e;IL(;]?IIiHoﬁ TEOPUH 4 1 Buommorexa HOK
O THOCHTIEHOCTI https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DIIeMEHTHI 6 bubnuotexa [JOK
KBAaHTOBOM ONTHUKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpoenne atoma 4 https://m.edsoclf ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A/IpO S https://m.edsoclf ru/7f41c97c
Wroro no pazneny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®PU3UKHU
5.1 ﬁﬁiﬁiﬁ " 7 1 bubmotexa [JOK
https://m.edsoo.ru/7f41c97c
acTpopU3UKH
Wroro no pazmeny 7
Pa3znen 6. OGOBIHIAIOIIIEE IOBTOPEHUE
O6oOmarormee 4 bubmuoreka [JOK
MOBTOPEHUE https://m.edso0.ru/7f41c97c
Wroro no pazmeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosaunuyecTBO 4acoB JlaTa IEKTDO ¢ IppoBHIe
JIEKTPOHHBIE I
Ne T Kontponp Ilpaktnue HU3YyYeHHH P HEbp
eMa ypoka o0pa3oBaTesbHbIE
n/n Bceero HBIE CKHE
pecypchl
paboThl paboThI miaH | ¢akr
®dusuka — Hayka o npupone. Hayunsie MeTosl Bbu6muoteka [JOK
1 1 01.09 )
MO3HAHHS OKPYKAIOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2
2 conpememmol nayemoi xapramts o, 5 ) 06.09 BuGmorera LIOK
P ayt P 13, ' https://m.edsoo.ru/ff0c33e6
PAaKTUYECKOH J1eATeNbHOCTH JII0AeH
3 menanmacororo e, Hepeememe, xopocts, 1 08.09 BuGmorera LIOK
A - HiepeMettl > CKOPOCTE, ' https://m.edsoo.ru/ff0c3508
YCKOpEHue
. bubmuoreka [IOK
4 PaBHOMEpHOE MPSAMOTMHEHHOE ABIKEHHE 1 13.09 hitps://m.eds0o.ru/ff0c3620
N bubnuoreka [{OK
5 PaBHOyCKOpEHHOE NIPSIMOJIMHENHOE IBUKEHNE 1 15.09 hitps://m.edso0.ru/ff0c372¢
6 CBoOoaHoe majienue. Y CKopeHue CBOOOIHOTO 1 20.09 bubmuoreka [JOK
HaJeHUs ' https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[Buxenue bubmuorteka [IOK
7 I 1 22.09 .
MaTepUaIbHON TOYKH MO0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 gﬁEHH;I:nz;i?eCZ;?TIZEEIC (T)?cl:laeizﬂlglt BbIil 3aKOH 1 27.09 bubmmorexa [IOK
pI! P Hep ' https://m.edsoo.ru/ff0c3be8
Herorona
9 Macca tena. Cuia. [IpuHnumn cynepno3unuu cui. 1 29.09 bubmuotexa [IOK
Bropoii 3akon HeroToHa /17151 MaTepHaIbHON TOYKH ' https://m.edsoo.ru/ff0c3be8
. bubnuotexa [JOK
10 Tperuit 3akon HeroToHa /U1l MaTepHaIbHBIX TOYEK 1 04.10 https://m.edsoo.ru/ffoc3bes
bu6nunorexa LIOK
11 3aKOH BCEMUPHOTO TAroTeHus. Cuia TSHKECTH. 1 06.10 hitps://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
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bub6nmoreka [IOK

12 [TepBast kocMHuUecKasi CKOPOCTh 11.10 hitps://m.eds0o.ru/ff0c3d00
bubnunoreka LIOK

13 Cuna ynpyroctu. 3akoH I'yka. Bec tena 13.10 hitps://m.edso0.ru/ff0c3e18

y Cuna tpeHus. Koaq)(bnm;leT TpEHHUS. C)II;IJ'IaK 1510 Bubnmorexa [IOK
E;);IepOTI/IBJIeHI/ISI MIPH JIBUKCHHUH TEJa B KUIKOCTU WIH . hitps://m.edsoo.ru/ff0c3f76
HOCTyHaTeJ'Ibe)e Y BpallaTeibHOE JBIKEHUE Bubsmorexa LIOK

15 abcomoTHO TBEPAOTrO Tena. MomeHT cuibl. [lneuo 20.10 hitps://m.edso0.ru/ffoc41a6
CWJIBL. Y CIIOBHSI paBHOBECHS TBEPIOTO Teja — '

16 NmMnynbsc MmaTepuabHOW TOUYKH, CUCTEMBI 2510 bubnuorexa [IOK
MaTepUalIbHBIX TOYCK. IMITyJIbC CHITBI. ' https://m.edsoo.ru/ff0c43d6

bubnuoreka [IOK

17 3aKOH COXpaHEHUsl UMITyJbca. PeakTuBHOE IBUKEHHE 27.10 hitps://m.edsoo.ru/ff0c43d6

5 Pabora n MOILHOCTB CI/I%II:I. KI/IHeT6quCKas{ SHEPTUs 0811 Bubsmorexa LIOK
MatepranbHOi Toukn. Teopema 06 n3meneHuy . https://m.eds0o.ru/ff0c4502
KHHETUICCKOW YHEPT U
[TorenunaneHas sHeprus. [loTeHnHanbHAsA SHEPTUs

19 yrpyro neGopMUpOBaAaHHON MPYKUHBI. 1011 bubanorexa [JOK
[MorennmansHas SHEPTHsl Tesia BOJIN3U MTOBEPXHOCTH ' https://m.edsoo.ru/ff0c461a
3emun
[ToTenumansHbie U HEMOTEHIIUANBHBIE CUITBI. CBSI3b

20 paboThl HEMOTEHITUATBHBIX CHJI C U3MEHEHUEM 1511 bubmuoreka [IOK
MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH ' https://m.edsoo.ru/ff0c478c
COXPAHCHHS MEXaHUYCCKOH YHEPTHH
KonTponbHas padota no teme «KnunemaTtuka.

21 17.11
Jlnnamuika. 3aKOHBI COXPAHEHUS B MEXAHHUKE)

22 OCHOBHBIE MOJIOKEHHST MOJIEKYJISIPHO-KMHETHYECKOMN 2211 bubnuotexa [JOK
Teopuu. bpoyHoBckoe aBmxkenue. Juddysus ' https://m.edsoo.ru/ffOc4b74
XapakTep JBUKCHHS U B3aUMOJICHCTBUS 4acTHl Buborexa IOK

23 BerecTBa. MoJIeIn CTPOSHUS Ta30B, KUAKOCTEH U 2411

TBEPABIX TEN

https://m.edsoo.ru/ffOc4dc?
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Macca monekyn. KonndectBo BemectBa. [locrosnnas

24 1 29.11
ABoraapo
TennoBoe paBHOBecue. TeMmmeparypa u eé
25 1 01.12
n3mepenue. lllkana remneparyp Llenbcus
26 Wneanphbiii raz B MKT. OcHoBHOE ypaBHeHue MKT 1 06.12
AOGcomoTHas TEMIIepaTypa Kak Mepa cpeHeit Bubnmorexa [IOK
27 KMHETUYECKOW SHEPTUM JIBUKEHUS MOJIEKYJI. 1 08.12 )
N https://m.edsoo.ru/ffOc4fde
VYpaBuenne MenneneeBa-Kianeiipona
bubmuoreka [{OK
28 3akoH /lanbrona. ["a30BbIe 3aKOHBI 1 13.12 https://m.edsoo.ru/ff0c511e
29 N3ormpolieccel B naealbHOM rasze U ux rpaduueckoe 1 15.12
MIPE/ICTABJICHHE
BryTpeHHss sHeprus TepMOJIMHAMUYECKOW CHCTEMBI
U criocoObl €€ n3MeHenus. KonuuecTBo TEmioTsl U
30 1 20.12
pabota. BHyTpeHHsst 3HEprusi 0IHOATOMHOTO
UJ€aNbHOTO raza
bu6nunorexa LIOK
31 Bret reruonepeatin 2212 https://m.edsoo.ru/ff0c570e
32 VYV nenbHas TEMIIOEMKOCTH BellecTBa. KonnuecTBo 2712 bubmuoreka [JOK
TETUIOTHI MPH TeIuIonepenade. AnuadaTHBIN MpoIece ' https://m.edsoo.ru/ff0c5952
33 IIepBblil 3aKOH TEPMOAMHAMUKY U €0 IPUMEHEHUE K 1 10.01 bubmuoteka [IOK
U30IpoIeccam ' https://m.edsoo.ru/ff0c5c36
34 HeoGpatumocTs nporeccoB B npupojae. Bropoit 1 1201 bubmuorteka [IOK
3aKOH TEPMOIMHAMHUKH ' https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevicteust u KI1] TemioBoi MammHel 1 17.01 bubnmorexa LIOK
' https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/ 1 19.01
37 DKOJOTHYECKHe MPOOIEMBI TeTNIOIHEPTeTUKH 1 24.01
38 KonTponpHas pabota o Teme «MomnekynspHas 1 26.01 bubnmnoreka [JOK
¢u3rka. OCHOBBI TEPMOIMHAMHKI ' https://m.edsoo.ru/ff0c6938
39 [Tapoo6pa3oBanue u kKoHaeHcalus. Vcnapenue u 31.01 bubnuoteka [JOK

KUIICHUC

https://m.edsoo.ru/ff0c6a50
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AOCOIIOTHAS U OTHOCHUTENIbHAS BIIAXKHOCTD BO3ayXa.

bub6nmoreka [IOK

40 Hacpimennsiii map 02.02 https://m.edsoo.ru/ff0c63b6
TBé teno. Kpucramuueckue u amop@HbIe Tea.

41 AHEI:/E)SI([)(;ZOEJ;I(:I CBEﬁzTiHIJ:pH;CaHHGOB.iKEE(EHe o 07.02 buGnuorexa LIOK

https://m.edsoo.ru/ff0c64d8
KpucTayibl. COBpEeMEHHBIE MaTEPHAITBI

42 [InaBnenue u xpucraumsanus. Y gejbHas TeIIoTa 09.02 Bu6muoteka [JOK
wiassieHust. Cyomumarust ' https://m.edsoo.ru/ff0c65f0

bubnuoreka [{OK

43 YpaBHEHHE TEIJIOBOTO OaaHca 14.02 hitps://m.edsoo.ru/f0c6708

44 DneKTpu3anus Tei. DIeKTpudeckuit 3aps. /Isa Buma 16.02 bubmmoreka [JOK
9JIEKTPHYECKUX 3aPSII0B ' https://m.edsoo.ru/ff0c6820
[TpoBOIHUKY, TUAICKTPUKH U TTOTYIIPOBOTHUKH. bubmmoreka [JOK

45 21.02 )
3aKOH COXpaHEHUs IEKTPUICCKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc
B3anmopeiictBue 3apsanoB. 3akoH Kynona. Toueunslii bubnnoreka [JOK

46 . 28.02 .

DIIEKTPHUYCCKUIT 3apsiT https://m.edsoo.ru/ffOc6bcc
Hanpsok€HHOCTD diekTpruueckoro mojst. [IpuHmun
47 cyigonoinugl(;l 3J13;IKeTpI/II)qeceKCH; n(;n:; .HI/III-:I/II/IH 01.03 bubmmorexa LTOK
B https://m.edsoo.ru/ffOc6ce4
HANPSOKEHHOCTH

48 Pabora cun anextpocrarnueckoro nois. [lorenuuann. 06.03 bubmmnoreka HOK
Pa3sHOCTh HOTEHIINATIOB ' https://m.edsoo.ru/ffOc6df2

49 [TpoBOIHUKY U TUANEKTPUKH B DJEKTPOCTATUUECKOM 13.05 bubnnorexa [JOK
nose. Jludaekrpuyeckas MpOHUIIAEMOCTb ' https://m.edsoo.ru/ff0c6f00

. bubnuoreka [{OK

50 DnekrpoéMkocTh. Konmencarop 15.03 https://m.edsoo.ru/f0c7018

51 DIIEKTPOEMKOCTH TIJIOCKOT0 KOHAEHCATOPA. DHEPTUS 2703 bubnuotexa [JOK
3apsHKEHHOr0 KOHJIeHcaTopa ' https://m.edsoo.ru/ff0c7126
[TpuHIMNT NEeiCTBUS U IPUMEHEHHE KOHCHCATOPOB,

52 KOIMUPOBAJIBHOIO almnapara, CTPyWHOIo MpUHTEpA. 2903 bubmuoreka [JOK
DNeKTpocTaTHYecKas 3aluTa. 3a3eMJIeHIe ' https://m.edsoo.ru/ff0c72c0
AEKTPOnpuOOpOB

53 DIIEKTPUYECKHI TOK, YCIOBHS €T0 CYIIECTBOBAHMS. 03.04

[TocTostnubiil Tok. Cuna Toka. Hanpsixenue.
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Conportuienue. 3akoH Oma JJ1s1 ydyacTKa Henu

IIOCHCHOB&TCHLHOG,HapaHHCHBHOC,CNKﬂHaHHoe

54 05.04
COEIMHEHUE NTPOBOIHUKOB.
55 PaboTa 1 MOLITHOCTH 3IEKTPHUUECKOTO TOKA. 3aKOH 10.04 Bu6muoteka [JOK
JIxxoyns-Jlenna ' https://m.edsoo.ru/ffOc74f0
56 3akon OMa 1J1s MOJTHOM (3aMKHYTOM) AJIEKTPHUIECKOM 1204 bubmuorexa [JOK
nenu. Koporkoe 3amblkaHue. ' https://m.edsoo.ru/ff0c7838
bubnunoreka LIOK
57 I'onmoBas koHTpONIBHAS paboTa 17.04 hitps://m.edsoo.ru/ff0c7ae0
DNeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJIIOB.
58 3aBUCUMOCTD CONPOTUBIICHUSI METAJUIOB OT 19.04
temmneparypbl. CBepXIIpOBOIUMOCTh
59 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa 24.04
AIEKTPOHHBIX MMYYKOB
o | o s o s, ot | Do 0K
) : ' https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
T P 03.05 ubmiorexa LIOK
’ ' https://m.edsoo.ru/ff0c82ba
OnexTponauns
62 ONEeKTpUYecKui TOK B razax. CaMOCTOSTENBHBIN U 08.05 bubmuoteka [IOK
HECaMOCTOSTENbHBIN pa3psia. Momaus. [Tnazma ' https://m.edsoo.ru/ff0c84ae
o | oo gt 8 epahima s | Bomomanox
: https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
P e A — 17.05 Bubmiorera LIOK
' ' https://m.edsoo.ru/ff0c88be
cpenax»
65 PesepBHblit ypok. KonTponbHas pabota 1o reme 2205 bubmuoreka [IOK
"JeKTpouHAMHKA" ' https://m.edsoo.ru/ff0c8a8a
66 PesepBHblil ypok. O6o0maromuii ypok no temam 10 2405 bu6muoreka [JOK

KJIaccCa

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



KaneHpgapHo-TemaTuyeckoe niaHUpoOBaHue

11 KN1IACC
Aara
o
Ne s
nnan | dakr 8
ypoKa T
Tema ypoka o
x
OcHoBbI 3n1eKTpoguHamumku. 10 yacos.
1/1 MarHutHoe none. MHAYKUMA MAarHUTHOIO Nons. 04.09
2/2 | Cuna Amnepa. 06.09
3/3 | Cuna NlopeHua 11.09
4/4 PeweHune 3a4a4 Ha npMmeHeHMe 3aKoHa AMnepa u cuabl JlopeHua 13.09
5/5 INeKTPOMarHMTHaA MHAYKUMA. MarHUTHbIN NOTOK. 18.09
6/6 Mpasuno JleHua. 3aKOH 3/1eKTPOMArHUTHOM UHAYKLUN. 20.09
7/7 34C nHAYKUNM B ABUNKYLLMUXCA NPOBOAHMKAX. 25.09
8/8 MHAYKTUBHOCTb. DHEPrna MarHMTHOro NoadA ToKa. 27.09
9/9 PeweHune 3a4a4 No Teme «HEPrna MarHUTHOrO NOAA». 02.10
10/10 | KoHTponbHana paboTta no Teme «MarHuTHoe noJsie. dN1eKTPOMarHuTHas 04.10
UHAOYKUMA»
MexaHuyeckue KonebaHuaA. INeKTpoMarHuTHble KonebaHumsa. 9 yacos.
11/1 | CBoboaHble KonebaHuA. FapmoHMYecKme KonebaHua. 09.10
12/2 | 3aTyxatowme 1 BbiHYKAEHHble KonebaHua. Pe3oHaHC. 11.10
13/3 | CBoboagHble 3NeKTPOMarHUTHble KofebaHua. FapmoHUYeckme 16.10
3NEeKTPOMArHUTHble KonebaHna B KosiebaTeNbHOM KOHTYpE.
14/4 | NepemeHHbI 3NeKTPUYECKUIL TOK. Pe3ncTop B Lenu NnepeMeHHoro 18.10
TOKa.
15/5 | KoHaeHcaTop 1 KaTyllKa NHAYKTUBHOCTU B LMW NepemMeHHOro Toka. 23.10




16/6 | PeweHune 3aaa4 no Teme NepemeHHbIN 3NEKTPUYECKUI TOK» 25.10
17/7 | FeHepnpoOBaHME 3NEKTPUYECKON sHeprun. TpaHchopmaTopbl. 08.11
Mepenaya aNeKTpoIHepruu.
18/8 | PeweHwne 3aaay no teme «TpaHchopmatop. Mepeaava 13.11
3N1eKTPO3HEPTUN»
19/9 | KoHTponbHaa paboTa no Teme «MexaHuyeckue KonebaHus. 15.11
dneKTpoOMarHUTHble KonebaHuaAx.
MexaHuuecKkune Bo/Hbl. IIeKTPOMArHUTHbIE BOJ/IHbI. 6 YacoB.
20/1 | BonHoBble ABNeHUA. XapaKTEePUCTUKN BOJH. 20.11
21/2 | YpaBHeHMe rapmoHmMUecKoi beryuiein BoaHbl. PacnpocTpaHeHme BOH 22.11
B YNpyrow cpese. 3ByKOBble BOJHbI.
22/3 | UHTepdepeHuma, audpakums, 1 nonsapusauma 27.11
23/4 | dneKkTpomarHuMTHoe nose. DNeKTpoMarHMTHas BosHa. M3o6peTeHne 29.11
paawno A. C. NMonosbim.
24/5 | CBoWICTBa 3N1EKTPOMArHUTHbIX BOH. MOHATUE O TeNeBUAEHUN. 04.12
PasBuTtune cpeacts cBA3MW.
25/6 | KoHTponbHas paboTa no teme «MexaHU4ecKme BOHbI. 06.12
DNEeKTPOMArHMUTHbIE BOJIHbIY.
CsetoBble BO/IHbI. 8 Yacos.
26/1 | CKkopocTb cBeTa. MpuHuun MolireHca. 3aKoH OTpaXKeHa ceeTa. 11.12
27/2 | 3aKOHbl OTpaXKeHus 13.12
28/3 | 3aKoH npenomneHna ceeTa. 18.12
29/4 | NuH3a. MNocTpoeHune n3obpaxKeHnit B INH3e. 20.12
30/5 | ®opmyna TOHKOW NMH3bI. YBEANYEHUE IUH3bI. 25.12
31/6 | Oucnepcus ceeTa. UHTepdepeHumn ceeTa. 27.12
32/7 | Oudpakuma ceeta. AndpakumoHHan peLlieTKa. 10.01
33/8 | KoHTponbHasa paboTa no teme «CBETOBbIE BOHbI». 15.01
dnemeHTbl TEOPUN OTHOCUTENBHOCTM. 4 Yaca.
34/1 | NocTynaTbl TEOPUU OTHOCUTEIBHOCTMU. 17.01
35/2 | OCHOBHble CNeacTBUA U3 NMOCTY1aTOB TEOPUN OTHOCUTENBHOCTM. 22.01




36/3 | dnemeHTbl PenaTUBUCTCKON ANHAMUKMN. 24.01
37/4 | CamocToATeNbHasA paboTa No Teme «3NemMeHTbl Teopun 29.01

OTHOCUTENBHOCTU»

U3nyyeHune n cnekTpbl. 2 Yaca.

38/1 | Bugbl M3ny4eHnin. UCTOUHMKK cBeTa. 31.01
46/2 | CnekTpbl U CNEKTpa/ibHbIN aHanu3. LLIkana 31eKTpoMarHUTHbIX 05.02

U3YYEHUN.
KBaHTOoBas ¢pu3mka (CBeToBble KBaHTbl. ATOMHaA ¢usnKa. Pusmka atTomHoro

aapa). 24 vaca.

39/1 | doTtoadpdeKT. MpumeHeHne poTtoaddekTa. 07.02
40/2 doToHbI. 12.02
41/3 | CtpoeHue aToma. OnbiT Pesepdopaa. 14.02
42/4 | KeaHTOBble noctynatbl bopa. Moaens aToma Bogopoaa no bopy. 19.02
43/5 | Nasepbl. 21.02
44/6 | CtpoeHue aTOMHOrO AApa. AaepHble CUbl. 26.02
45/7 | dHeprua cBA3KM aTOMHbIX A4ep. 28.02
46/8 | PeweHue 3a4a4 No Teme «IHeprusa aTOMHOro Agpa» 04.03
47/9 | PagnoakTUBHOCTE. 06.03
48/10 | Bunsl panguoaKTUBHOIO U3JIyYCHUS 11.03
49/11 | 3aKoH paAMoaKTUBHOroO pacnaaa. 13.03
50/12 | PelweHune 3a4a4 No Teme «3aKOH pagnoakTUBHOIO pacnaaa» 25.03
61/13 | MeToapl HAOIIOACHUS U PETUCTPAIIMH DJIEMEHTAPHBIX YaCTHII. 27.03
52/14 | WcKyccTBeHHan pagMoaKkTUBHOCTb. AaepHble peakuuu. 01.04
53/15 | NeneHue agep ypaHa. LlenHble agepHble peakLmu. 03.04
54/16 | AaepHbiii peakTop. TepmosaepHble peakumu. MpumeHeHMe aaepHoi 08.04

3Heprumn
55/17 | KoHTponbHas paboTta no Teme «KBaHTOBas GU3MKa» 10.04
56/18 | Utorosasa KoHTpoAbHaa paboTa 3a Kypc 11 Knacca 15.04




57/19 | Buonoruyeckoe aencTeme paanmoakTUBHbIX 17.04
dnemeHTapHble YacTuubl. 2 Yaca.
58/1 | Tpu aTana B pa3BUTMU GU3UKM 3N1E€MEHTAPHbIX YacTuL,. 22.04
59/2 | OTKpbITWE NO3UTPOHA. AHTUYACTULbI. 24.04
MosTopeHue, 8 yacos
60/1 | WToroBaa KOHTpobHasA paboTa 3a Kypc 11 Knacca 27.04
61/2 | MosTopeHue No Teme «OCHOBbI 3NEKTPOANHAMUKM» 06.05
62/3 | MoBTopeHue no Teme «MexaHuyeckue KonebaHusa n BoMHbI» 08.05
64/4 | MoBTOpeHWe No TeMe «DNeKTPOMarHUTHble KonebaHua 1 BOMHbI» 13.05
65/5 | MosTopeHue no Teme «CBETOBbIE BO/HbIY 15.05
66/6 | MosTopeHMe No Teme «ATOMHas GU3nKa» 20.05
67/7 | NMostopeHue no teme «PM3nKa aTOMHOro aapa» 22.05
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